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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o uH@POpPMaTHKE HA YPOBHE OCHOBHOTO 00IEero 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboyeit MpOrpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHdOpmMaTHKe MAa€T MpEACTaBICHUE O LENsAX, oOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpPOBHE, yCTaHABJIMBAET 00s3aTeIbHOE MPEIMETHOE
CoJIep KaHue, MPEAYyCMAaTPUBAET €r0 CTPYKTYPHUPOBAHUE IO pa3/iejiaM U TEMaM.

[Iporpamma 1o uHpopMaTUKe ONpeaeseT KOJIMUECTBEHHbIC U KAYeCTBEHHBIC
XapaKTEPUCTUKU YY4EOHOr0o MaTepuaia Jyisl KaJI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUISL COJEP KATEIbHOTO HAMNOJIHEHUS Pa3sHOTO BUAA KOHTPOJIS (IMIPOMENKYTOUHOU
aTTeCTallH oOyyarouxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX paoor,
rOCyJIapCTBEHHON UTOTOBOM aTTECTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
ABTOPCKUX YUEOHBIX MPOTPAMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCca yUUTEIIEM.

[ensmMu u3ydeHuss UHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
o0pa3oBaHuUs SIBISIOTCS:

dbopMUpOBaHHE OCHOB MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HAayKu HUH(POPMATUKH, TOCTHKEHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHUS NPEICTaBICHUNA 00
uH(pOpMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce pPa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOOIIECTBa, TMOHUMAHUS PO WH(YOPMAIIMOHHBIX MPOIECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUA B YCIOBHUSX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHne YCJIOBHH, CIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUSI KaK HEO0OXOIUMOT0 YCIOBUS TPOPECCUOHATBHONW JIESITEIHLHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOoIaramllero crnocoOHOCTb
oOyyaroiierocss pa3OuBaTh CIOXKHBIE 3aJayd Ha 0oJiee MPOCThIE TOA3aJayH,
CpaBHUBATh HOBBIC 33/1aUU C 3aJa4aMu, PEIIEHHBIMHA paHee, OMPENEIIATh MIark s
JOCTIDKEHUSI pe3ysIbTaTa U TaK Jaliee;

dbopMupoBaHUE U pPa3BUTHE KOMIETECHIMM oOydarommuxcss B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIC
3HaHWM, YMEHHWW W HaBBIKOB pabOThl C wWHPOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIIM B COBPEMEHHBIX HHU(PPOBBIX CpeAax B YCIOBHSIX OOecreueHus
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YyYaromerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHUS K UHPOPMALIUU
C y4€TOM MPABOBBIX U 3TUYECKUX ACIEKTOB €€ pacnpoCTpaHEHUs, CTPEMIICHUS K
IPOAODKEHUIO 00pa3oBaHusi B o00nacTd MHGPOPMALMOHHBIX TEXHOJOTHH U



CO3UIATENIHPHON JESATEIHPHOCTH C TPUMEHEHUEM CPEICTB HWH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, H3y4darolieu
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BOBMOXHOCTH aBTOMAaTH3aIluu WH(POPMaIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  TPUMEHEHHsT WHMOPMATHKH, TPEXKAEC  BCETO
nH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIICHNE U COIIMANIbHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEeSATETLHOCTH.

W3yyenne wH(DOpMATUKA  OKa3bIBa€T  CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS OOYYAIOIIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHWW  COBPEMEHHOW  UUBWIM3auuMu.  MHorue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOIIIMMHUCS TIPU
U3y4eHUU MHGOPMATUKHU, HAXOJST MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoiiecca MpU W3YYEHUW JPYrHX TMPEIMETHBIX o00yiacTeil, Tak M B HWHBIX
KU3HCHHBIX CHUTYaIlUsAX, CTAHOBATCS 3HAYMMBIMU JJI1 (OPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YJIHbTATOB 00yUYEHUSI.

OcHoBHBIE 33/1aun yueOHOTO Tpenmeta «MubopmaTuka» — chopmupoBars y
0OyJarommxcs:

MOHMMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIIMOHUPOBAHHSI OOBEKTOB
IU(QPOBOTO OKPYKCHHSI, TPEICTABICHUS 00 HWCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(dOopMaTHKHU TTeproia udpoBoit TpaHchHopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHWS, YMEHHUS W HABBIKM TPAMOTHOM MOCTAaHOBKM 3aJ]1a4, BO3HUKAIOIIUX B
MPAKTUYCCKON JEATEIbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH(POPMAIMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKM (POPMAJM30BAHHOTO OTMKCAHHUS ITOCTaBICHHBIX
3amad;

0a3oBbie 3HaHMWS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTEeMaTUYeCKOM MOJCIIUPOBAHUY;

3HAaHHE OCHOBHBIX QJITOPUTMHUYECKHX CTPYKTYpP U YMEHHE NMPUMEHSATH ITH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUST W HABBIKM COCTAaBJICHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM 3 S3BIKOB MIPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI;



yMEHUST Y HaBBIKU J((PEKTUBHOTO WCHOJIH30BAaHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHSI U WH()OPMAITMOHHBIX
CUCTEM ]I PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/]ad, BiaJcHUE 0a30BbIMU
HOpMaMH HWH(OPMAIMOHHOW HTHUKM M TMpaBa, OCHOBaMU HHOOPMAIMOHHOU
0€30IIacCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTUW, TPUMEHSTh TOTyYCeHHBIE
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

[enn u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEp)KaHHUS — y4eOHOTro
npeaMeTa B BUJE CICAYIOMMX YETHIPEX TEMAaTUUECKUX Pa3/ICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydenune nHpopmMaTtuku Ha 0a30BOM ypoBHe oTrBoautTca 102 daca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kinacce — 34 4gaca (1 gac B Hemeno), B 9
kiacce — 34 gaca (1 yac B HeJIeINI0).



COAEPXKXAHUE OBYUYEHUA
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 npexaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUMCIEHUs. BocbMepuuyHas cuUCTEMa CUHCICHUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOparHo. I[llectHanmarepuunas cucrema cuucieHus. llepeBox uwcen wu3
HIECTHAAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHYHYK) M JECITUUHYIO
CUCTEMBI U 0OpATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMeHTbl MATEeMAaTHYEeCKOM JIOTUKHU

Jlormueckue BbICKa3biBaHUs. Jlorndeckne 3HAYEHUsS  BBICKA3bIBAHMI.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUs. JlornMueckue omnepauuu: «u»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (JIoruueckoe orpuianue). [IpuopureT moruyeckux orneparui.
OnpenesieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
WCTUHHOCTH BXOJSIIMX B HErO0 SJIEMEHTAPHBIX BbICKa3biBaHWi. Jlornueckue
BbIpakeHus. [lpaBuna 3ammcu jormdyeckux BoipakeHui. [loctpoenue Ttabmuiy
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlormueckue 3meMeHThI. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHNE

HNcnosHuTe M M JITOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIUHU

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

CgoiictBa anroput™a. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BHJIC
0JIOK-CXEMBI, TIpOTpaMma).

ANropuTMUYECKHEe KOHCTPYKUMH. KOHCTpyKIHUs «clienoBaHue. JIMHEHBIM
anroput™.  OrpaHM4YEeHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
MPEYCMOTPETh 3aBUCUMOCTDh MOCIEA0BATEIIbHOCTU BBITIOJHAEMBIX JIEMCTBUM OT
VCXOJHBIX JAHHBIX.

KoHcTpykiusi «BeTBIEHUEY: MOJHAs W HenodHas (GopMbl. BeimonHeHnue u
HEBBINOJHEHUE YCJIOBHS (MCTUHHOCTH W JIO)KHOCTh BbICKasbiBaHusl). [Ipocthie u
COCTaBHBIE YCIOBHS.



KOHCTpyKIUs «MOBTOPEHUS»: LUKIbLI C 3aJaHHBIM YHUCIOM TMOBTOPEHUH, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka s HopmManmbHOTO HMCHOJHUTENS alrOpUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3ysbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM IMKJIOB UM BETBICHUN IS
ynpaBieHus: (HOpMaTbHBIMU HCIIOTHUTESIMU, TakuMu Kak Pob6ot, Uepemamika,
YepréxHuk. DBbpllonHEHWE aJIrOpuTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CuHTaKkCcHU4ecKue U JIoruueckue omuoku. OTKasbl.

S3BIK IpOrpaMMHpPOBaAHUA

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

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOP TEKCTa IPOrpamm, TPAHCIATOP,
OTJIA/IYUK.

IlepemenHasi: tum, ums, 3HadeHue. Llenble, BEIIECTBEHHBIE U CHMBOJIBHBIC
NIEpEMEHHBIE.

Onepatop mnpucBauBaHus. ApU(METHUYECKHE BBIPAKEHHUS U MOPSIAOK HUX
BbruMciieHus. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHMS.

BerBnenns. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBanusi). HaxoxnaeHrne MUHMMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YEThIpEX uuncen. PelieHne KBaapaTHOrO ypaBHEHHS, UMEIOIIETO
BEILECTBEHHBIEC KOPHHU.

JuanoroBas oOTIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAUYEHUN BEJIMYUH, OTJIaJ0YHBIN BHIBOJI, BLIOOP TOYKH OCTAaHOBA.

[ukn c¢ ycinoBuem. AnroputM EBKiIMa AJis HAaXOXKAEHHS HaUOOJBIIETO
oOLIero JeiauTeNs ABYX HaTypalibHbIX uMcelsl. PazOueHue 3amucu HaTypaabHOTrO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBIIUM WU paBHbIM 10, Ha
OTJCIIbHBIC I PHI.

[Mukn ¢ nepeMeHHOW. ANTOPUTMBI MPOBEPKH JIEIUMOCTH OJHOTO IEJIOTO
YKCJia Ha JPYroe, IPOBEPKU HATYpaIbHOTO YKCIa Ha MPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o0paboTka cTpok. [lomcdyér vacToThl TOSIBIEHHS CHUMBOJIa B
cTpoke. Bctpoennbie pyHKIuU A1t 00pabOTKH CTPOK.

AHaJIU3 aJIrOpuTMOB

OnpeneneHne BO3MOXXHBIX PE3yJbTAaTOB padOThl aJfOPUTMA MNpU AaHHOM
MHOYKECTBE BXOJHBIX JIAHHBIX, OMNPEICICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
NPUBOJSIINX K JAHHOMY PE3YJIbTATY.



9 KIIACC

udpoBasi rpaMOTHOCTD

I'nodanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOro0 NOBeACHUS B Hel

['no6anwHas cetb UntepHet. IP-anpeca y3moB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTopl HHIMBUYyaTbHOTO M KOJUIEKTUBHOTO pa3MeIieHnsi HOBOM HH(OpMaluu B
WNurtepHere. bonbiive naHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COILIMAJIBHBIX CETel).

[Tonarue o0 mHDOpPMAIIMOHHOW 0€30MacHOCTH. YTPOo3bl MH(DOPMAIIMOHHOMN
0e30MmacHOCTH TpU padoTe B TJI00ATBHON CETM U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBmwia Oe3omacHOW ayTeHTUUKAIMU. 3amuUTa JUYHOM wuHGOpMaAnUU B
WNurtepnere. bezonacHele crparernu noseneHus B MHrepHere. [Ipenynpexnenue
BOBJICYCHHUSI B JIECTPYKTHUBHBIE U KPUMHHAJIbHBIE (DOPMBI CETEBOW aKTUBHOCTHU
(knOepOyITMHT, PUIIMHT U APYTHE POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Bune! nestensHoctn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (MOYTOBas Clyk0a, BUACO-KOH(PEPEHI-CBA3b U JpPYTUe), CIpPaBOUYHbIC
CIyObl (KapThl, paclUCaHusi ¥ JPYTHe), ITOUCKOBBIE CIYKObI, CIIy>KObI
OOHOBJIEHUS TPOrPAMMHOrO oOecreueHus: M Japyrue ciykObl. CepBuUCHI
roCyAapCTBeHHBIX ycayr. O0naunble XpaHWIUIIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHue kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBbIE U IpaUuecKHe PEeJaKTOPbl, Cpeabl pa3pabOTKH
IpOrpamm.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Monens. 3anaum, pemaeMble ¢ MOMOLIbI0 MojenrpoBanus. Kiaccupukauun
Mozeneld.  MarepuanbHble  (HATypHble) ¥ WHGOPMAIMOHHBIE  MOJICIIH.
HenpepeiBHBIE M auckpeTHble Mozaenu. Mmwuranmonnsle wmoxaenu. HWrpossie
mozaenu. OneHka aJeKBaTHOCTH MOJENTU MOJETUPYEMOMY OOBEKTY U IEJSIM
MOJICJIUPOBAHUSI.

Tabmuunbie moaenu. Tabnuia Kak MPeACTaBICHUE OTHOIICHHUS.

ba3sl manspix. OTOOp B TabmuIE CTPOK, YAOBIETBOPSIOIIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadel. JInmuHa (Bec) peOpa. BecoBas marpunia rpada. JnuHa myTtH Mexmy
BepmmHamu rpada. [louck omrumanbHoro mytd B rpade. HauampHas BepiimHa
(MCTOYHUWK) U KOHEYHAs! BEpIINHA (CTOK) B OPHEHTHPOBAHHOM rpade. Brrancnenue
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.



Hepeso. Kopenb, BepmmHa (y3emn), JucCT, pedpo (myra) aepesa. BrwicoTa
nepesa. I[lognepeso. Ilpumeps! ucnonp3oBanus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[loHATHE MaTEMATHYECKOM MOJEIU. 3aJaud, pElaeMbleé C ITOMOUIBIO
MaTEeMaTUYeCKOro (KOMIBIOTEPHOI0) MoaenupoBanusi. OTInuue MaTeMaTUYECKON
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OIMHUCAHUS
OoO0BEKTA.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4yl, IMOCTPOEHUE
MaTeMaTUYECKOW MOJENIH, MPOrpaMMHasl peanu3alusi, TECTUPOBAHUE, TPOBEIACHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AaHAIU3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOrPAMMMPOBAHNE

Pa3pa0orka aJiropuTMoB M IPOrpamMm

Pazbuenue 3amaun Ha moazagaud. CoCcTaBleHHE aJITOPUTMOB M MPOTPaMM C
UCIIOJIb30BAaHUEM BETBIICHUM, LHMKIOB M BCIOMOTAaTENbHBIX AJTOPUTMOB IS
yopaBieHusl ucnojHuteseM PoOOT Wi ApyruMHU UCHIOJHUTEISIMH, TaKUMU Kak
Yepenarika, YepTEKHUK U IPYTUMH.

Tabnuunbie BeMMuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX TUIIOBbIE AJITOPUTMBI 0OPAOOTKUA OJTHOMEPHBIX
YHCIOBBIX MaCCHBOB, Ha OJHOM M3 S3bIKOB MporpammupoBanus (Python, C++,
[Tackainp, Java, C#, I1IkoapHBIH ANTOPUTMAYECKHNA S3BIK): 3aMOJTHEHUE YHCIIOBOTO
MaccuBa CIy4allHBIMM YHCJIAMH, B COOTBETCTBUHU C (HOPMYJION MM MyTEM BBOJA
4yuCesl, HaXOXKJIECHUE CYMMBbI 3JIEMEHTOB MAacCHBa, JIMHEHHBIM MOUCK 3aJaHHOTO
3HAQYEHUsI B MacCUBE, NOJACYET DBJIEMEHTOB MAacCUBa, YAOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO, HaXOXICHHE MHUHUMAIBHOTO (MaKCUMaJIbHOTO) dJIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OOpaboTKa MOTOKA JAaHHBIX: BBIYHMCIEHHUE KOJHWYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO W MAaKCHMAJbHOTO 3HAYECHHS DJIEMEHTOB
NOCJIEOBATEIBHOCTH, YIOBJIETBOPSIOIIUX 3aJAHHOMY YCIIOBHIO.

Yupasienue

VYnpasnenue. Curnan. O0patHas cBs3b. [loayuenue curanoB ot HUGPOBBIX
JATYMKOB (KacaHus, pacCTOSIHMS, CBEeTa, 3ByKa u jApyroro). Ilpumepsl
WCIIOJIb30BAHUSI ~ MIPUHIMNIA OOpaTHOM CBSI3M B CHUCTeMax  yIpaBJCHUS
TEXHUYECKUMU YCTPONCTBAMU C TOMOIIBI JaT4YUKOB, B TOM YHCJIE B
pOOOTOTEXHUKE.

[IpuMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YINPABJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoyHas JIMHUS aBTO3aBOJIa, ABTOMATHU3MPOBAHHOE
yIpaBi€HUE OTOIJIEHUEM JO0Ma, aBTOHOMHAsI CUCTEMA YNPABJIEHUS TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopManiuoHHbIE TEXHOJIOTUH



JIEKTPOHHBIE TA0JIMLbI

[TonsiTHEe 00 3MEKTPOHHBIX TAOIULAX. TUIBI TaHHBIX B TYEHKaX 3IEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINN
JUIs TIOMCKAa MaKCHUMyMa, MUHHMYyMa, CYMMbl U CpPEIHEr0 apu(pMETHUECKOroO.
CoptupoBKa JaHHBIX B BbIEJIEHHOM auamnas3oHe. [locTpoenue auarpamm
(rucrorpamMma, KpyroBas JuarpaMmma, TOo4Ye4Has jauarpamma). BeiOop Tuna
JMarpaMMbl.

[TpeoOpa3zoBanue Gopmyn npu konupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
U CMEIlIaHHas ajipecarysl.

VYCOBHBIE BBIYUCIEHUS B AJIEKTPOHHBIX Tabnuuax. CyMMHpOBaHHE U
noACYET 3HAUYECHUH, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. O0paboTka OOJbIINX
Ha0OpOB AaHHBIX. YUCIEHHOE MOACIIUPOBAHUE B AIEKTPOHHBIX TaOIHIIAX.

NupopmanuoHHbIE TEXHOJOTMHM B COBPEMEHHOM 001IeCTBE

Posib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00pa30BATENBHBIE PECYPCHI.

[Ipodeccun, cga3anHbie ¢ MHPOPMATUKON U MHPOPMALTMOHHBIMUA TEXHOJIOTHUSIMHU:
BeO-AM3aliHEp, MPOTPAaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBLIUK, APXUTEKTOP MPOrPaMMHOIO OOECHeueHus, CIEUUaIUCT IO
aHaJIM3y TaHHBIX, CHCTEMHBIN aJMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

N3yyenne wHGOpPMATHKKM HaA YPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHUE OOYJaIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKAHUS YUEOHOTO MpeMeTa.
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBICHHOCTh Ha pEIIeHHE 3aaad
BOCIIMTAHUS, PAa3BUTHUSI U COLMAIM3AIMM OOYYaIOIIUXCS CPEICTBAMU Y4€OHOTO
npeaMera.

B pesynbrate wu3ydeHus WHPOPMATHKKM HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJabTaThl B YACTU:

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, IOHUMAaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKU B >KU3HU
COBPEMEHHOr0 O00IlIeCTBa, BIAJICHUE JOCTOBEPHOU HHMOpMAIUMEN O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTu UHPOPMATUKH U
MH(POPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1idpoBoit TpaHCcHOpMAITUH COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSL:

OpUEHTAIUsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaIlUsX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTUX JIFOJEH C MO3UIMUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCJIEICTBUM IOCTYNKOB, AaKTUBHOE HENPUATHE ACOLMAIBHBIX
MOCTYIKOB, B TOM unciie B IHTepHeTe;

3) rpa:kIaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAJIBHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHWM B KOJUIEKTHMBE, B TOM 4YHCJIE€ B COIHAJBbHBIX COOOIIECTBAX,
COOJIOJIeHNE TIPaBWJI OE30MAaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTro
MOBEJICHUSI B HHTEPHET-CPENle, TOTOBHOCTh K Pa3HOOOpPAa3HOM COBMECTHOMU
JIEATEIBHOCTH TPU BBIMIOJHEHUM Y4YeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIU B
mpoliecce 3ToN y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE TIOBEACHHUE U
MOCTYIKH CBOHUX TOBApUIIEH C IMO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) HEeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUYECKUX MpEJACTaBICHUN 00 MHOpMaILuH,
nH(OPMAITMOHHBIX npoiieccax u WH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHSl HAYKH U OOILLIECTBEHHOM
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISl IOHMMAaHHUS CYITHOCTH HAay4YHOUH
KApTUHBI MUPA;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BbIOOPY HAIpPABIEHHOCTH U
YPOBHsI 00y4Y€HHUS B laJbHENIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTaHOBKA HA OCMBICJIEHUE OIBbITAa, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHMSI WHIMBHIYAJIBHOTO W KOJUIEKTUBHOTO
0J1aronoyyus;

c(OpMHPOBAHHOCTh HH(POPMALUOHHON KYJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOATENBbHON palbOThl ¢ y4E€OHBIMH TEKCTAMHU, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HBIMU CpEJICTBAMU MH(GOPMALMOHHBIX TEXHOJOTHM, a TakXke yMEHHUs
CaMOCTOSITEJILHO OIpPENEATh LIeJIM CBOEr0 00yUYeHUs, CTaBUTh U (POPMYIUPOBATH
JUIsl ce0sl HOBBIE 3aJauM B y4y€0e M IO3HABATENBHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEU ITO3HABATEIIBLHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pOBBIO, YCTAaHOBKAa Ha 3JI0POBBIM 00pa3 *U3HU, B TOM 4YHCIE U 3a CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHWM 0€30MacHOM AKCIUTyaTalluk CpPENCTB
MH()OPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MpPaKTUYECKOMY H3Yy4YeHHIO0 mpodeccuit u Tpydaa B cdepax
npoeccuoHaIbHON NEeSATEIbHOCTH, CBSA3aHHBIX C UH(POPMATUKOIA,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKU MH(DOPMATUKH U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HaHHBIM BBIOOP U  TOCTPOCHHWE HMHAMBHUIYAJIbHOM  TpaeKTOpUU
oOpa3oBaHMsI W JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) amanTanum o0yuyamuerocss K M3MEHAIOIUMCH YCJIOBUAM COLMAILHOM
U IPUPOJHOM Cpeabl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAIBHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH MEATEIbHOCTH BO3pAcTa, HOPM M IMPAaBHII
OOIIECTBEHHOTO NOBeIeH!Us, (POPM COIMATBLHOM KU3HU B TPYIIaxX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYAJIIbHOM IIPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATHBHBIMU, PETYJISTHBHBIMH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUE ONpENeATh TMOHATHSA, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH
aHAJIOTUH, KJIACCU(UIIUPOBATh, CAMOCTOSTEIBHO BBIOMPATh OCHOBAaHUS W
KpUTEpUH I KJIacCH(UKAIMK, yCTaHABIUBATh NMPUUMHHO-CJIEACTBCHHBIC CBS3H,
CTPOUTH JIOTHYECKHUE PACCYXICHUS, JeiaTh YMO3aKIIUYeHUsS (MHIYKTHBHEIE,
JETYKTUBHBIE U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHUE CO03/1aBaTh, MPUMEHSATh U MPEeoOpa3oBbIBATh 3HAKU WU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO perieHus ydeOHOM 3aiaun (CpaBHUBATH
HECKOJIPKO BapHaHTOB pEIICHHUS, BHIOMpATh HamOoJiee MOAXOIAIINNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUSA:

bopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIMIUE pa3pblB MEXKAY pealbHBIM U
JKeJIaTeIbHBIM COCTOSTHUEM CUTYyaIuu, 00bEeKTa, U CAMOCTOSTEILHO YCTaHABIMBATh
HCKOMOE€ U JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJTYYCHHYIO
B XO0JI€ UCCJICIOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajJbHEUIIIee Pa3BUTHE MPOIECCOB, COOBITUN H
MX TIOCJIC/ICTBYS B AHAJIOTUYHBIX WJIM CXOJHBIX CHUTYaIlMSX, & TAKKE€ BBIJIBUTATH
MPEANOJIOAKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

BBIABJIATE JAeUIMT WHOOpPMALUM, JTaHHBIX, HEOOXOIUMBIX [Jis pelIeHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METOJIbl, HHCTPYMEHTHI M 3alpOChl MPU IOUCKE U
orbope uHOpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YUYE€TOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HMHTEPIPETHPOBATH
HH(pOpMAINIO Pa3IMUHBIX BUI0B U (DOPM IIPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIBbHYIO  (OpMy  TIPEICTABIICHUS
nHpoOpMalMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOKHBIMH CXEMaMHU,
JTyarpaMMaMu, HTHOM rpaduKoi U uX KOMOMHALIMSIMU;

OIICHWBATh HANEKHOCTh WH(POPMAIMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEIIEHO;



3¢ (HEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAITHIO.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC YYeOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMU APYIMX YYACTHHKOB JAUAIIOra,
OOHapyXHBaTh Pa3IUUHUE U CXOACTBO MO3UIIHIA;

nyOIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOIHEHHOIO OIBITA (3KCIEPUMEHTA,
UCCJIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aaay
NPE3EHTAlUA U OCOOEHHOCTEW ayJAUTOPUU MU B COOTBETCTBHHU C HUM COCTABIISTH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIB30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasI 1eITEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpH pEUIeHMH KOHKPETHON NpoOJieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(MOPMALMOHHON JEATEIBbHOCTH MO cOopy,
oOpaboTke, mnepenade, Qopmanuzanuu HHPOPMAIUHU, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJiu, JOrOBapUBaThCSA, 00CYXKIaTh
MPOLIECC U PE3YJIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wi HHPOPMAIUOHHBIM
IPOLYKTOM, AOCTHUTras KAadeCTBEHHOIO PE3yJIbTaTa IO CBOEMY HANPABICHHUIO U
KOOPJMHUPYsI CBOM JIEHUCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBINA IPOAYKT IO
KPUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM YYaCTHUKaMU
B3aHMMOJICHCTBUS,

CPaBHUBATh pe3yJbTaThl C HMCXOJHOW 3aJadeil M BKIJIAJ KaXXIOro 4YieHa
KOMaH/bl B JOCTHXXEHHE pe3yJlbTaTOB, pa3deisiTh chepy OTBETCTBEHHOCTH U
HPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEpe IPYIIIOH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISBJISITh B JKM3HEHHBIX M Y4YEOHBIX CUTYyallUsiX MpoOJsieMbl, TpeOyroiue
pelieHus;

OpPUEHTUPOBATHCS B  PA3JIUMYHBIX TMOJAXOJAaX K TPUHITHIO peIICHUM
(MHAMBUlyaTbHOE IPUHATHE PEUICHUN, IPUHITHE PEIICHUI B TPYIIIIE);

CaMOCTOSITEJIbHO COCTABJISITh AJTOPUTM pEIIeHUs 3a1add (WM €ro 4acTh),
BBIOMpaTh crioco0 penieHus yueOHOM 3a/laud ¢ YYETOM HMEIOIHNXCSI PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh INpejjiaraéMble BapUaHTHI
peLIeHN;



COCTABJIATh IUIAH JACUCTBUU (IUIaH peal3aluyd HaMEYeHHOro aJropuTMa
pelIeHMs), KOPPEKTUPOBATh MPEUIOKEHHBIM aITOPUTM C YYETOM MOITYUYEHHUS
HOBBIX 3HAHHUH 00 N3y9aeMOM OOBEKTE;

nenatb BBIOOP B YCINOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu u OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediekcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUH;

JIaBaTh OLIEHKY CUTYAIIMH U Mpeiarath IiaH e€ N3MEeHEHNUS,

YUUTHIBATh KOHTEKCT U MPEABUJETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh
npy  perieHud y4eOHOM 3ajaud, aJanTHPOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  PE3yJIbTaTOB
MH(POPMALIMOHHOMN JESATENIbHOCTH, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEN CUTYaLlUN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOIHOHAIbHBIA HHTEJJIEKT:

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTHUBBI U HAMEPEHUS
JPYroro.

IIpunsiTue cedst M APyrux:

OCO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAXX€ B YCJIOBHSX
OTKPBITOTO JOCTYTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEIMETHBIE PE3YJIbTATBI

K koHumy oOyuenuss B 8 kiacce y oOydaromerocss OyayT c(opMupoBaHbI
CIICAYIOIINE YMEHUS:

MOSICHAThL  HA  MOpUMEpax  pa3jiuuus  MEXAYy  IMO3UIMOHHBIMH U
HETMO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS,

3amuChiBaTh W cpaBHUBaTh Ieible yuciaa ot 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CyucieHusl (C ocCHoBaHUAMHU 2, 8, 16), BBIOIHATH
apudMeTHUECKUE OTepallii HaJl HUMU;

PacKpbIBaTh CMBICH TOHSTHUH «BBICKA3bIBAHHUEY», <JIOTMYECKAs OMeparus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPULAHUS, ONPENENIATh UCTUHHOCTH JIOTMUYECKUX BBIPAKEHUU,
€CJIM U3BECTHbI 3HAYEHHS] UCTUHHOCTU BXOISUIUMX B HErO MEPEMEHHBIX, CTPOUTH
TaOIHIBI UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKCHUN;



PAcCKpbIBaTh CMBICI MOHSATUN «UCIIOTHUTEIbY», «AITOPUTM», «IIPOTPaMmayy,
MOHUMAsI Pa3HUILY MEXIY YHOTPEeOJCHUEM 3TUX TEPMUHOB B OOBIJICHHOW pEUr U B
uHpOpMaTHUKE;

OMHUCHIBATh AJTOPUTM PEIICHMS 3aJlauyd Pa3IMYHbIMU CIIOCOOaMH, B TOM
YHCJIe B BUJIE OJIOK-CXEMBEI;

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE aJlTOPUTMBI
C HCHOJIb30BAaHWEM BETBJICHUM W LMKIOB ISl YOPABICHUS WCIIOJHUTEISIMH,
TakuMu kak Pobot, Uepemnamika, UepTExXHUK;

WCIIOJIB30BaTh KOHCTAHTBI U TEPEMEHHBIC PA3JUYHBIX TUIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TaKKe COJACPIKAIINE MX BBIPAKCHUS, UCIOJIb30BaTh
OmepaTop NpUCBauBaHUS;

WCIIOJIB30BaTh MPU pa3pabOTKe MpOrpamMM JIOTHYECKUE 3HAYCHUS, ONEpaluu
Y BBIPAKECHUS C HUMH;

aHAJIM3UPOBATh MPEAJIOKECHHBIE AITOPUTMBI, B TOM YHUCJIE ONPECIISITh, KaKue
pEe3yabTaThl BO3MOXKHBI MPU 3aJaHHOM MHOXECTBE UCXO/IHbIX 3HAYCHU;

co3laBaTh W  OTJIAXUBaTh NPOrpaMMbl HA  OJHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkomabHBIN
AnropuTMudecKuil S3BIK), peanu3yIomMe HECI0XKHBIC alrOpUTMbI 00pabOTKH
YHCJIOBBIX JAHHBIX C HCHOJI30BAHUEM IIMKIOB W BETBJICHHN, B TOM YHCIE
pEATU3YIOIINE MPOBEPKY ACTMMOCTH OJHOTO IIEJIOT0 YKCIa Ha JPYroe, MPOBEPKY
HaTypaJIbHOTO YKCJia Ha POCTOTY, BhIACICHUS U(P U3 HATYPAIBHOTO YHCIIA.

K konmy oOyuenuss B 9 kiacce y oOydaromierocss Oyayt chopmMupoBaHb
CJICTYIOITUE YMCHHUS:

pa3OuBaTh 3aJaud Ha IOJ33Ja4M, COCTABJIATh, BBIMOJHATH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIE QJITOPUTMBI C HUCIOJIH30BAHUEM BETBICHUM, IUKJIOB H
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHUS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExHUK;

COCTaBJISITh M OTJQXHBATh MPOTPAMMBI, PEATH3YIOIINE TUIIOBBIC aJTOPUTMBI
00pabOTKM YHCIOBBIX MOCJEIOBATEIIBHOCTEN WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJWYECTBA IJICMEHTOB
C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM M3 SI3BIKOB mporpammupoBanus (Python,
C++, [Tackans, Java, C#, [lIkonbHbIl ATrOpuTMHUUECKUN SA3BIK);

PacKpbhIBaTh CMBICI TOHATHA «MOJICTbY, «MOJCITHUPOBAHHUE», OIPEACIAThH
BUJIBI MOJIEJICH, OIEHWBATh aJ€KBATHOCTh MOJIEIN MOJCIHPYEMOMY OOBEKTY W
EJISIM MOJICTTUPOBAHHS;

WCIIOJIB30BaTh Tpadbl W NIEPEBbS MJIsI MOJCIUPOBAHUS CHUCTEM CETEBOU H
UepapXudYecKol CTPYKTYpbl, HAXOUTh KpaTyaiimii myTh B rpade;



BBIOMPATH CIIOCOO MPECTABICHUS JAHHBIX B COOTBETCTBHM C NMOCTABICHHOM
3ajavyeil  (Tabnmibl, CcXeMmbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMUIBl Uil OOpaOOTKH, aHamu3a U
BU3yalM3allMM YHUCJIOBBIX JAHHBIX, B TOM YMCIE C BBIJCJICHUEM JHala3oHa
TaONHIIBI ¥ YIIOPSAOUYNBAHUEM (COPTHUPOBKOIA) €ro AJIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JIEKTPOHHBIX TAOIUIIAX (POPMYIIBI IJIs1 PAcCUETOB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTnuyeckux (yHKUUNA (CyMMHUPOBAHHE U
10JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEE apu(PMETHUECKOE,
NOMCK  MAaKCHUMaJbHOTO ¥  MHUHUMAIbHOIO  3HAY€HHUsA),  AOCOJIIOTHOM,
OTHOCUTEJIBHOM, CMEILIAHHOM a/ipecaluu;

UCITIOJIB30BaTh AJIEKTPOHHBIE TAOIMIBI Uil YMCIEHHOTO MOJEIMPOBAHMS B
IPOCTHIX 33Ja4ax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHUKAIIUOHHBIE ~CEpPBHCHI, O0OJIayHble XpaHWJIMUIIA JAaHHBIX, OHJIAWH-
nporpamMmbl  (TEKCTOBBIE M TpaUUecKue pPEeNaKTOpbl, Cpeabl pa3paboTKH)) B
y4eOHOH ¥ MOBCEIHEBHOU JIEATEIbHOCTH;

OPUBOJUTH TPUMEPBl HCIIOJI30BAHUA T'E€OMH(MOPMALIMOHHBIX CEPBHCOB,
CEpBHUCOB TOCYJAapCTBEHHBIX YCIYyr, 0Opa3oBaTelbHBIX cepBUCOB IHTepHeTa B
y4eOHOH ¥ MOBCEIHEBHOU JEATEIbHOCTH;

UCIIOJI30BaTh  pa3jIMyHble  CPEACTBAa  3alMTBl  OT  BPEJAOHOCHOIO
IPOrpaMMHOr0  00€CleUYeHHs], 3allUIIaTh MEPCOHAIBbHYI0 HH(POPMAIUIO OT
HECaHKIIMOHUPOBAHHOI'O JOCTyMa M €ro MOCIEACTBHM (pasrialieHusi, MOJMEHBHI,
yTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMUYECKUX M COLMAIBHO-
NICUXOJIOTUYECKUX  acCleKTOB  HCMONb30BaHUs ceth  HMHrepHer  (cereBas
aHOHMMHOCTb, HIU(PPOBOH Cliell, Ay TEHTUYHOCTh CYOBEKTOB M PECYPCOB, OTACHOCTh
BPEIOHOCHOTO KO/Q);

pacro3HaBaTh MOMBITKH M IPEIyNPEXIaTh BOBJICUCHHUE CE0s1 U OKPYKAIOLIUX
B JIECTPYKTHBHBIE U KpUMHHAJIbHbIE (DOPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE
K1OepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTrudeckue 0CHOBbI MH()OPMATUKH
bubnunoreka LIOK
11 CHCTEMbI CHHCICHILA 0 L https://m.eds00.ru/7f418516
. bubmuoreka [{OK
1.2 DNeMEHTbl MaTEMaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7fA18516
Hroro no paszneny 12
Pa3nes 2. Anroput™Mbl M NpOorpaMMHupoOBaHue
51 HcnonHuTeny U anropuTMsl. 10 1 bubmmnoreka HOK
' ANTrOpUTMHUYECKNE KOHCTPYKIIMH https://m.eds00.ru/7f418516
bubmmoreka IIOK
22 #A3BIK POTPAMMHPOBAHI o https://m.eds00.ru/7f418516
bu6nunorexa LIOK
23 AHAIIH3 QITOPUTMOB 2 https://m.edso0o.ru/7f418516
Hroro no pazneny 21
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 0



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

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTsbI
pecypchl
Paznea 1. lndpoBasi rpaMOTHOCTD
11 I'mo6anpHas cetb IHTEpHET U cTpaTerun 3 bubnuotexa [JOK
' 0€30I1aCHOTO MTOBEICHUS B HEl https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 P
aboTa B HH(QOPMAIIMIOHHOM IIPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do0
Hroro mo pazueny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6mmoreka [IOK
2.1 M 1
O/ICTIMPOBAHHE KA METOL TOSHAHKA 8 https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 8
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bu6mmorekxa [IOK
3.1 Pa3paboTka anropuTMoB U IIporpamMmm 6 1 https://m.edsoo.ru/7f41a7d0
bu6mmorekxa [IOK
32 ¥mpaserine 2 https://m.edsoo.ru/7f41a7d0
Hroro 1o pasneny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHT
bu6mmoreka [IOK
4.1 1
DUICKTPOHHBIC TAOHLEI 0 https://m.edsoo.ru/7f41a7do0
4.2 HNudopmanroHHbIe TEXHOJIOTHH B 1 bubnuoreka [IOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBPEMEHHOM OOIIECTBE

https://m.edsoo.ru/7f41a7d0

Wroro no pazueny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/7f41a7d0

HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 Heno3unnoHHbI€ ¥ NO3UIIMOHHBIE 1 bubmuorexa [JOK
CUCTEMBI CUHCICHUS https://m.edsoo0.ru/8a1649e0
bubmuorexa [JOK
2 P 1
43BepHYTas (popMa 3aMHCH uncna https://m.edsoo.ru/8al64ba2
JIBonyHas cUCTEMa CUMCIICHUS.
3 Apudmerndeckue onepanum B 1 bubmmorexa LIOK
p . patl https://m.edso0.ru/8a164d96
JIBOMYHOM CUCTEME CUHMCIICHUS
4 BoceMepuuHas cuctemMa CUuCIICHHS 1 bubmorexa LOK
p https://m.edso0.ru/8a165296
5 IlTecTHanuarepuyHas cucTema 1 bubnnorexka [HOK
CUHMCIICHHUS https://m.edsoo.ru/8a16549e
O00011eHNe U CUCTEMATU3 AL
6 3HaHui 1o TeMe «CUCTEMBI 1 bubmmorexa LOK
https://m.edsoo0.ru/8a16564c
CUMCIICHUS)
7 Jlornueckue BLICKa3LIBAHUS 1 bubmorexa [TOK
https://m.edsoo.ru/8al657fa
8 Jlornueckue oneparuu «mu», «AIn», 1 bubnmoreka [JOK
«HE» https://m.edsoo.ru/8al165b56
9 Ornpenenenre UCTUHHOCTU 1 bubmuoreka [JOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edso0.ru/8a165cf0
10 TaGmuIbl UICTUHHOCTH 1



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

bubmuorexa [JOK

1 Jlorieckite dieMEHTEL https://m.edsoo.ru/8al65e94
KonrtponbHas pabora no reme

12 «IeMeHThl MaTeMaTH4eCKON bubmmorexa LIOK

https://m.eds00.ru/8al78c38

JIOTHKN
[HonsTue anropurma. Mcnonuurenu bubmumoreka [IOK

13
aJITOPUTMOB https://m.edso0o.ru/8al17949

14 Csoticta anroputma. CiocoObl bubnnoreka [JOK
3allMCH AIropuT™Ma https://m.eds00.ru/8al79606

15 AnroputMuyecKasi KOHCTPYKIIHS
«cnenoBaHuey. JInHeHbIN anroputm
AnropurMuyecKkasi KOHCTPYKIUS

16 «BETBJICHUEY: TIOJIHASI U HENOJIHAS
bopmbI

17 AnropuTMHAYECKast KOHCTPYKIIHS bubnmnorexa [JOK
«TIOBTOPEHUE) https://m.edso0o.ru/8a17998a

18 dopManbHOE UCIIOJIHEHHE bubnnoreka [JOK
aJiropuTMa https://m.edsoo.ru/8al79aac
Pa3paboTka HECTOKHBIX aITOPUTMOB

19 C UCIOJIb30BAHUEM LIUKIIOB IS bubnnorexka [JOK
ynpaBieHus: OpMaIbHBIMU https://m.edsoo.ru/8al79elc
UCTIOJTHUTEIISIMU
Pa3paboTka HECTOKHBIX aITOPUTMOB

20 C UCIOJIP30BAaHHUEM ITUKJIOB U bubnmuotexa [JOK
BETBJICHU JIJIs1 YIIPABICHUS https://m.edsoo.ru/8al79elc
(bopMaTbHBIMU HCTIOTHUTEIISIMH

21 BrlmotHeHME aNrOpUTMOB bubmorexa LHOK

https://m.edsoo.ru/8al7a06a



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

O00011IeHNE U CUCTEMATHU3ALIHS
3HaHUH 1o TeMe «lICromHuTenn "

bubmuoreka [JOK

22 aJTOPUTMBI. AJITOPUTMUYECKHUE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUN
93 SA3bik nporpammupoBanus. Cucrema
IPOrPaMMHUPOBAHUS
24 [Tepemennsie. Oneparop
MIPUCBaNBaHUS
o5 [TporpaMmmMupoBaHue TMHEWHBIX
AITOPUTMOB
26 PazpaboTka nmporpamm, copepxaminx
OTIepaTop BETBIICHUS
27 Jnanorosas oTnaaka nporpamm
28 Hukn ¢ ycnoBuem
. bubnuoteka [JOK
29 Huien ¢ nepemetHoit https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
30 O06paboTKa CHMBOJIBHBIX JTAHHBIX httos://m.edsoo.ru/8al7ad6e
O00011eHNEe U CUCTEMATU3ALIS
3HAHUM MO Teme «S3bIK
31 nporpaMmmupoBanus» [IpoBepounas bubmmorexa [OK
. https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
npoBepoyHas paboTa
PeseprubrIit ypok. O6001eHIE U
32 CHUCTeMaTU3alys 3HAHUN U YMEHUI bubnuorexa [JOK
1o Kypcy uHpopmatuku 8 kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickast mpoBepouHas paboTa
33 Amnanuz anroput™moB. OnipeziesieHne bubmuorexa [JOK



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

BO3MOXXHBIX PE3YJIbTATOB PAOOTHI
aJropyuTMa IpH 3a1aHHOM
MHOKECTBE BXOJHBIX JTAHHBIX

https://m.edsoo.ru/8al7afa6

AHanu3 anroputmoB. OmpeneneHue

34 BO3MOXKHBIX BXOJHBIX JaHHBIX, 1
MPUBOAIINX K TAHHOMY PE3yJIbTaTy
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl

1 I'mo6anpnas cetb MuTepuer. I1P- 1 bubnmnoreka [JOK
azpeca y310B. bonblne 1aHHbIE https://m.edsoo.ru/8al7b578

bu6mmorexa [IOK

2 HNudopmanronHas 6€301macHOCTh 1

(opa https://m.eds00.ru/8a17b690
VYyer noHsATHs 00 MHPOPMALTMOHHOM

3 0€30MMacCHOCTH MPHU CO3/IaHUU 1 bubnuorexa [JOK
KOMILIEKCHBIX MH(OpPMaIIMOHHBIX https://m.edsoo.ru/8al7b7bc
O00BEKTOB B BUI€ BEO-CTPAHUI]

4 Buipl 1esITeIbHOCTH B CETU 1 bu6mmoreka [IOK
HNHurepuer https://m.edsoo.ru/8al7b8e8
OO6nayHbIe TEXHOJIOTHH.

5 Ucnons3zoBanue onmnaitH-oduca mms 1 bubmmorexa [TOK

a https://m.edsoo.ru/8al7bale
pa3pabOTKH JOKYMEHTOB
O06001IeHNe U CUCTEMATU3 A
3HaHU# 110 TeMaM «I J1o0abHast CeTh
6 HaTepHET M cTpaTerun 6€301macHoOro 1 bubmoreia HOK

P pv https://m.edsoo.ru/8al7bb36
MOBEJICHUSA B Hel», «PadoTa B
MH(OPMALIMOHHOM ITPOCTPAHCTBE»

7 Mopenu 1 MoaeIUpOBaHUE. 1 bubmuorexa [JOK
Knaccudukanum moaenei https://m.edsoo.ru/8al7be06

b K
8 Tabnuunsie MOIETH 1 nbmroTexa LO

https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3paborka ogHOTAOMUYIHOMN 6a3bI

9 naHHbIX. COCTaBIIEHUE 3aIPOCOB K
0a3e JaHHBIX
I'pad. BecoBas marpuna rpada.
JliiHa TyTH MEX]Ty BEpITUHAMEI
10 rpada. Beraucnenue kojamuecTa
nyTell B HAIIPaBICHHOM
AIMKJINYEeCKOM rpade
1 Hepeso. [Tepebop BapuaHTOB ¢
MTOMOIIIBIO JIepeBa
12 MatemaTrueckoe MOJICITUPOBAHKE bubmmorexa [JOK
https://m.edsoo.ru/8al17c392
13 DTarnbl KOMIBIOTEPHOTO bubnmnorexa [JOK
MOJIETTUPOBAHHUS https://m.edsoo.ru/8al7c4aa
O0600611eHre U cucTeMaTH3alus
14 3Hanuii. KonTponbsHas padora 1mo bubnmnorexa [JOK
Teme «MoenmupoBaHue KaK METO https://m.edsoo.ru/8al7c9c8
MTO3HAHUS
Pa3buenue 3a1aun Ha MO3a7a4H.
CocTtaBiieHre aITOPUTMOB H
15 IIPOrpaMM C UCIOJIb30BAaHUEM bubmmorexa LIOK
. https://m.edsoo.ru/8al7ch12
BETBIICHU, IUKIIOB U
BCITOMOTATEIIbHBIX aJITOPUTMOB
bubmuorexa [JOK
16 OaHoMEpHBIE MACCHBEI https://m.edsoo.ru/8al7cc3e
17 TumnoBbie anropuT™MBI 00PaOOTKU bubnnoreka [HJOK
MaCCHUBOB https://m.edso00.ru/8al7cd60
18 CopTtupoBka MaccruBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

bubmuorexa [JOK

19 O0pad
PaboTKa MOTORA AAHHBIX https://m.edsoo.ru/8a17d01c
O0001IeHe B CUCTEMATH3aIUs
20 3Hanuid. KontposnbeHas padora 1o bubnmoreka [JOK
Teme «Pa3paboTka aaropuTMOB U https://m.edsoo.ru/8al7dlca
porpamMmm»
21 Vupasnenue. Curnan. OOpaTHas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/8al7d4d6
bu6mmorexa [IOK
22 P
O0OTHSHPOBAHHLIE CHCTEMEL https://m.edso0.ru/8a17d602
DneKTpOHHBIE TaOIUIBI. THIIBI
23 MAHHBIX B sTUYEHKaX DJIEKTPOHHON bubmmorexa LHOK
P https://m.edsoo0.ru/8a17d710
TaOJINIBI
24 PenaktupoBanue u bu6mmoreka [JOK
dhopmaTupoBanue TaOIUIL https://m.edsoo.ru/8a17d832
Bcerpoennsie KIIMH JUIS1 TIONCKa
25 MaI(l(:))I/IM Ma LTZII{{H; ef[ CYMMBI ¥ bubmorexa LOK
yma, yMa, eyM https://m.eds00.ru/8a17d990
CpeaHero apudMeTu4ecKoro
26 CoptupoBka u GUIbTpAIHs JTAHHBIX bubnuoteka [JOK
B BBIJICJICHHOM JIHAaria3oHe https://m.edsoo.ru/8al7db70
97 [Toctpoenue auarpamm u rpaukoB bubnuorexa [IOK
B DJICKTPOHHBIX TaOJIUIIax https://m.edsoo.ru/8al7e08e
78 OTtHocuTenbHAsL, A0COMIOTHAS U bubnmnoreka [JOK
CMEIIaHHas aapecanus https://m.edsoo.ru/8al7e2b4
29 VY ciioBHBIEC BBIUHCIICHHS B bubnuorexa [JOK
ANEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60X HAOOPOB bubnmoreka [JOK

MAaHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 UucnenHoe MOACIMPOBAHUE B 1 bubnmoreka [JOK
AJICKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7eaca
O00011IeHNE U CUCTEMATHU3ALIS

32 3HAHUU 110 TeMe «DIIEKTPOHHBIE 1 Bubmaorexa ITOK

P https://m.edsoo.ru/8al7ec3c
TaOJIULIBDY
Ponb uadopmarimoHHbIx
33 TEXHOJIOTUH B pa3BUTUU S3KOHOMUKHU 1 Bubmorexa ITOK
p https://m.edsoo.ru/8al7ed54
MUpa, CTPAHBI, pETHOHA
PesepsHElil ypok. O0001IIEHNE U
34 CI/ICTI;)MaTI/ISZ.’p Ust I/ITOF;J]::OC 1 bubnmorexa LOK
HHL https://m.edsoo.ru/8al7ee6c
MTOBTOPCHHE
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo reme «TeopeTnueckre OCHOBBI HTHPOPMATUKI
11 [TosicusTh Ha TpUMeEpax pazIuuus MEXKIy MO3UIHMOHHBIMU U
' HETO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS
3anuchiBaTh U CpaBHUBATH Liesble yucaa oT 0 no 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),
BBITIOJIHSTH apU(PMETHUECKUE OTIEPALIMH HAJl HUMU
13 PackpbiBaTh  CMBICT  TIOHSATHUH  «BBICKA3bIBAHUE»,  «IOTHYECKas
' orepanus», «JIOTHYECKOE BHIPAKEHUE
3anuchIBaTh JIOTMYECKUE BBIPAXKEHUS C UCIIONIb30BAHUEM TU3BIOHKITNH,
KOHBIOHKIIUA W OTPHUIAHUS, OMPENENsATh MCTUHHOCTH JIOTMYECKHX
1.4 BBIPKEHHM, €CIIM W3BECTHBI 3HAYEHUS! UCTUHHOCTH BXOJAILIUX B HETO
MEePEMEHHBIX, CTPOUTH TaOJUIBI HWCTUHHOCTH [UISI JIOTUYECKHX
BBIPAKECHUI
2 [To Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHHEY
PackppiBaTh  CMBICII  TOHSTHH  «HUCTIOJHUTEIbY»,  «AJTOPUTM»,
2.1 «mporpamMmay, TMOHHMas pPasHUIy MEXKAYy YIOTpeOlieHneM STux
TEPMHHOB B OOBIICHHOH pedr U B HH(OpMATHKE
59 OnuceiBaTh aaTOPUTM PEUICHUS 3a/Jadd Pa3IMYHBIMHA CIOCOOaMHU, B
' TOM YHUCJIE B BUJIE OJTOK-CXEMBI
CocTaBnATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE
2.3 JITOPUTMBI C UCITIOJB30BAHMEM BETBJICHUW W IUKIIOB ISl yIIPABICHUS
WCIIOTHUTEISIMU
Hcnonb3oBaTh KOHCTAaHTBI M IEPEMEHHBIE  PA3NMYHBIX THUIIOB
2.4 (4UCTIOBBIX, JIOTUYECKHX, CHMBOJIBHBIX), a TaKXKe COJEpKallue HX
BBIPAXKEHMUSI, UCTIOJB30BaTh ONEpaTOp MPUCBAUBAHUS
’g Hcnonp3oBaTth MpH pa3pabOTKe MNporpaMMm JIOTUYECKUE 3HAYCHHUS,

Ooncpanru U BbIPAKCHUA C HUMU




2.6

AHaJ'II/ISI/IPOBaTB MPEATTOKECHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPEACIIATD,
KaKuC pe3yJibTaTbl BO3MOXHBI IIPpHU 3aJaHHOM MHOXCCTBC HCXOJHBIX

3Ha4YCHUH

2.7

9 KIIACCA

Co3gaBaTh M OTJIAXHBATH MPOTPaMMbl HA OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
ANTOpUTMHYECKHI SI3BIK), peau3ylIIue HECIOKHBIC alrOPUTMBI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJIB30BAHHEM IHKJIOB U
BETBJICHUH, B TOM YHCJIE PEATU3YIONIUE MPOBEPKY JACTUMOCTH OJHOTO
IIEJIOTO YHUCIIa Ha IPYToe, MPOBEPKY HATYpaIbHOTO YKCIa HA IIPOCTOTY,

BBIACICHUA I_II/I(l)p N3 HATYPAJIbHOI'O YKUCJia

Kon
NMpoBepPsiEMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme «lIudpoBast rpaMOTHOCTHY
Hcnoap3oBaTh COBpPEMCHHBIC HHTCPHET-CCPBUCHI (B TOM YHUCIIC
KOMMYHHKAITUOHHBIE ~CEPBHUCHI, OONayHble XpaHWIWIIA JaHHBIX,

OHJIAH-TIPOTpaMMbl (TEKCTOBbIE M TpaUUecKHe PeaaKTOphl, CPEe.bl

pa3paboTKu) B y4eOHOM U MOBCETHEBHOM EATEILHOCTH

1.2

1.3

HpI/IBO,Z[I/ITB MMPUMCPLL HCIIOJIb30BaHUA I‘COI/IH(l)OpMaI_II/IOHHBIX
CCPBUCOB, CCPBUCOB TOCYHAPCTBCHHBIX YCIIYT, O6p8.30BaTeJ'IBHBIX

cepBucoB MuTepHeTa B yueOHOM ¥ MOBCEAHEBHOM IESITEIILHOCTH

Hcnonb30BaTe pas3iMyHble CPEICTBA 3aIUTBI OT BPEJOHOCHOTO
IPOTPaMMHOT0 0OecreueH s, 3alUIIaTh ePCOHAIBHYIO0 HH(OPMAIIHIO
OT  HECAaHKIMOHMPOBAHHOIO  JIOCTyla ¥  €ro  IOCIEeACTBUI
(pasrnamieHusi, MOAMEHBI, YTpaThl IaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKMX M COIMAJIbHO-TICUXOJIOTUYECKUX  acCHEeKTOB
UCTOJIb30BaHUsl ceTH MHTepHeT (cereBas aHOHMMHOCTb, LH(POBOIL
cilell, AayTeHTHMYHOCTh CYOBEKTOB U PECypcoB,  ONAcCHOCTb

BPEIOHOCHOTO KO/J1a)

1.4

Pacnio3HaBaTh TOMBITKM M TPEAYNpPEXIaTh BOBICUCHUE ceOd H
OKpYXaloIUX B JECTPYKTHUBHBIE W KPUMHUHAJIbHBIE (DOPMBI CETEBOU

AKTUBHOCTH (B TOM 4YHCIIe KHOEpOYIUIMHT, (PUITMHT)




ITo Teme «Teopernueckre OCHOBBI HH)OPMATHKI

2.1

PaCKpBIBaTB CMBICJI MTOHATHH «MOACIIb), «MOACTIUPOBAHUECH,
OnpeaAcCIsAiTb BHJbL MOHCHCﬁ, OoncCHUBaTh AaJACKBATHOCTh MOICIIN

MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS

2.2

3.1

Hcnonb3oBate rpadbl U AepeBbs U1 MOAEIUPOBAHUS CUCTEM CETEBOM
U HepapXUUYeCcKOl CTPYKTYpBI, HAXOIUTh KpaTJyalIlinii mMyTh B rpade
ITo TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUE

Pa30OuBath 3amaun Ha MOJ3aa4l, COCTABIIATH, BBIIOJIHATE BPYUYHYIO U
Ha KOMIIBIOTEPE HECJOXKHBIE aJITOPUTMBI C  HCIIOJIb30BAHUEM

BGTBJ’ICHHfI, HOUKIJIOB U BCIIOMOT'aTCJIbHBIX aJITOPUTMOB JIA YIIPABJICHHUA

HUCIIOJIHHUTCIIIMHA

3.2

CocCTaBsITh W OTJIAXHUBATH TMPOTPAMMBI, PEATU3YIONINE THUIIOBBIC
QITOPUTMBI  OOpPa0OTKM  YMCIIOBBIX  IOCJICIOBATEIBHOCTEH  HIIH
OJIHOMEPHBIX YUCIIOBBIX MAaCCHBOB (ITOMCK MaKCHMyMOB, MHHHUMYMOB,
CYMMBI WJIM KOJHMYECTBAa JJIEMEHTOB C 3a/IaHHBIMH CBOWCTBAMH) Ha
OJTHOM M3 s3bIKOB mporpammupoBanus (Python, C++, ITackanb, Java,

C#, llIkonbHBIA ANTOpUTMUYECKUN SI3BIK)

IIo Teme «I/IH(I)OpMaI_[I/IOHHHe TCXHOJIOTHH»

4.1

4.2

Breibupath cmoco® TmpencTaBieHHMs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amaudel (Tabiuilbl, CXeMbl, TpadUKH, AUATPAMMBI) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOLIMX  MPOTPaMMHBIX  CPEICTB

00paboTKH JaHHBIX

Hcnonb3oBaTh 37E€KTpOHHBIE TaOMUIBI JUisi oOpabOTKH, aHaIM3a U
BU3YyalIM3al[Mi YHUCIIOBBIX [AaHHBIX, B TOM 4YHCIIE€ C BBIJICICHHEM
JMana3oHa TaOMHIBI W yIOPSAOYMBAHHEM (COPTHPOBKOI) €ro

9JICMCHTOB

4.3

Co3maBaTh W TIPUMEHSATH B JJIGKTPOHHBIX TaOIWIax (GOpMyIbI st
pacuéToB C MCIMOJH30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKITHMA
(cyMMHpoBaHHE W TIOACYET 3HAYCHHM, OTBEYAIOIIMX 3aJaHHOMY
VCIIOBUIO, cpefHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MUHHUMAJIBHOTO 3Ha4€HUs), a0COMIOTHON, OTHOCUTEIILHON, CMEIIaHHON

azpecalun

4.4

Hcmons30BaTh OJICKTPOHHBIC T3.6JII/II_U:I JJIsA YHUCJIICHHOI'O

MOJIEJTMPOBAHUS B POCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX oOsacTeit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Teopernueckre 0CHOBBI HHHOPMATHKH
HenosunyonHple U MO3UIMOHHBIE CUCTEMbI cuucieHus. Asndasut. OcHOBaHUE.
11 Pa3eépuyras ¢opma 3amucu uucna. IlepeBog B AECATUUHYIO CHCTEMY YHCEIN,
3alHUCaHHBIX B APYTUX CUCTEMaX CUMCIICHUS
1.2 PumMckast cuctema cuucieHus
JBonuHas cuctema cuncienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B IBOMUYHYIO CHCTeMY cuncieHus. BocbMepuunas cuctema cuucienus. [lepeBoa
r qucesl U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO U JECATHUUHYIO CHUCTEMBI U
' obparno. IllectHagnarepuunas cucrema cuucieHus. IlepeBoxy uymcen wu3
HIECTHAIATEPUYHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U JAECATUYHYIO
CUCTEMBI U 00paTHO
14 ApudmeTndeckre onepalyy B ABOUYHON CUCTEME CUHCIICHUS
Jlornueckne  BbIcKa3zbiBaHus.  Jlornueckue  3HAYeHUS  BBICKa3bIBaHMII.
DOneMeHTapHble U COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u»
L5 (KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHUE), «HIN» (IU3BIOHKIUS, JIOTHYECKOE
' CIIOXKEHHE), «He» (JJorndyeckoe oTpuianue). [I[puoputeT noruueckux onepamui.
OnpeneneHre HWCTUHHOCTHM COCTAaBHOTO  BBICKA3bIBaHUsI TMPU  HM3BECTHBIX
3HAYEHUSIX UCTUHHOCTHU BXOJAIINUX B HETO AJIEMEHTAPHBIX BBICKA3bIBAHHI
16 Jlornueckue BolpakeHus. [IpaBuiia 3anucy aorudeckux BeipaxeHuid. [loctpoenne
' TaOJHII UCTUHHOCTH JIOTHYECKHUX BBIPAKESHUT
1.7 Jloruueckuie 3eMeHThbl. 3HAKOMCTBO € JIOTUYECKMMH OCHOBAMH KOMIIbIOTEpA
2 AJNTOPUTMBI ¥ IPOTPAMMHPOBAHNE
21 [Tonsitue anroputma. VcnonaHutenu anroputMoB. AJTOPUTM Kak IUJIaH
' YIpaBJICHUS UCIIOJIHUTENIEM
95 CgoiictBa anropurma. CriocoObl 3arucH aaropuTMa (CIOBECHBIH, B BUAE OJIOK-
' CXEMBI, POorpaMma)
AnropuTMuuYeckre KOHCTPYKIHUH. KoOHCTpykiusi «cienoBanue». JIMHEHHBIN
23 anroput™M.  OrpaHUYeHHOCTb  JIUHEWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTb

npeayCMOTPETh 3aBUCHUMOCTD ITOCJICA0BATCIIbHOCTHU BBITTIOJIHACMBIX HCP'ICTBHI;'I oT

HUCXOOHBIX JaHHBIX




2.4

KoncTpykiusi «BeTBieHue»: mojHas W HenonHas ¢GopMbl. BeimonHenue u
HEBBITIOJIHEHUE YCJIOBUS (MCTUHHOCTH U JIOKHOCTH BbICKa3biBaHusl). [Ipocteie u

COCTaBHBIC YCIIOBUA

2.5

2.6

2.7

2.8

2.9

2.10

KOHCTPYKHI/UI IIOBTOPECHUC). LHUKIBI C 3aJaHHBIM YHCIOM HOBTOpeHHﬁ, C

YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIIa

Paspaborka mis (opMaIbHOTO WCIONHUTEIS QJITOPUTMA, TMPUBOMISINETO K
TpeOyeMOMy pe3yibTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX aJTOPUTMOB C UCIIOJIb30BAHUEM IIMKJIOB M BETBJICHHM IS
yrnpapieHus: (GOpMalIbHBIMU  HUCIHOJHUTENSMU. BBINONHEHHE alropuTMOB

BPYUYHYIO U Ha KomnbioTepe. CUHTaKcHUYecKue U Jjorndeckue omunoku. OTkaspl

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuit  S3pik). CucTeMa NpOrpaMMHUpPOBAHUS: PEJAKTOp TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATUUK

HepeMeHHa;I: THII, HNMs, 3HA4YCHHC. HGHBIC, BCIICCTBCHHBIC M CHMBOJIBHBIC

IIepEMEHHbIE

Oneparop mnpucBauBaHusd. ApU(METUUYECKHE BBIPAKEHUS U MOPAIOK HX
BbIurciaeHMs. Onepanyy ¢ LeabIMU YUCIaMU: LEIOUYUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJICHUS. HpOBepKa ACIIUMOCTH OJJHOI'O IEJI0Tr0 Yrcjia Ha JPYyroe

BerBnenus. CocraBHble YCIOBUSA (3allUCh JIOTMUECKHUX BBIPQKEHUH Ha
U3y4aeMOoM s3bIKe NMporpaMmupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JIBYX, TPEX U 4eThIpEX umucell. PeleHne KBaJpaTHOrO ypaBHEHUS, UMEIOLIET0

BCIICCTBECHHBIC KOPHU

2.11

2.12

I[I/IaJ'IOFOBaH OTJIalKa IporpaMm: IMomaroBO€ BbIITOJIHCHUEC, IIPOCMOTP 3HA4YCHHUI

BCJIMYHH, OTJ'IaI[O‘IHI)II\/JI BBIBO/I, BI)I60p TOYKH OCTaHOBa

[uxn ¢ ycmoBueM. AnroputM EBKina 11st HaX0KI€HUS HAMOOJIBIIIETO 001IIero
JENUTENs IBYX HATYpaJbHBIX yucell. Pa3OuneHne 3amucu HaTypallbHOTO YUCIa B
MO3UIIMOHHOM CHUCTEME€ C OCHOBAaHHMEM, MEHBIIMM WM paBHbIM 10, Ha

OTJeNbHBIE II(PBI

2.13

[{ukn ¢ nepeMeHHOM. AJIITOPUTMBI IPOBEPKH JIETUMOCTH OJHOTO LEJIOr0 YUCIa

Ha ApYyroc, NpoOBCPKU HATYPAJIbHOI'O YHUCJIa Ha IPOCTOTY

2.14

OO06paboTka CHUMBONBHBIX HaHHBIX. CHMBOIBHBIE (CTPOKOBBIE) IEpPEMEHHBIE.
[TocumBobHAsT 00paboTka cTpok. [loACYET YacTOTHI TOSIBICHUS CHMBOJIA B

cTpoke. Berpoennslie GyHKIMY 11 00pabOTKU CTPOK

2.15

OmnpezneneHre BO3MOXHBIX PE3yAbTATOB pabOTHl AJrOpUTMA MPU 33TaHHOM




MHOXCCTBC BXOJHBIX JaHHBIX, OMNPEACICHUC BO3MOXXHBIX BXOAHBIX IaHHBIX,

IMIPUBOAAIIMX K TaHHOMY Pe3yJIbTaTy

9 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

[{udpoast rpaMOTHOCTH

11

I'moGanpnas cetb Wutepner. IP-ampeca y3noB. CereBoe XpaHEHHE aHHbIX.
MeTo1pI HTHIMBHYILHOTO M KOJUIEKTUBHOTO pa3MeNIeHns] HOBOM HH(OpMAaLH B
Wntepnere. bosblive paHHble (MHTEPHET-AAHHBIE, B YAaCTHOCTH JIaHHbBIE

COIIMAJIbHBIX CETEH)

1.2

1.3

[Tonste 00 wuHPOPMAIIMOHHON 0€30MacHOCTH. YTPo3bl UHGOPMAIMOHHOMN
0e30ImacHOCTH IpH padoTe B TIIOOATBLHON CETH U METOJBI MPOTUBOICHCTBHS M.
[TpaBuna Ge3omacHoi ayTeHTU(UKAIMK. 3alIUTa JIUYHON MH(GOpPMALUU B CETU
WNurepner. besomacHele  crpareruu  InoBelaeHus B cetu  VIHTepHer.
[IpenynpexaeHue BOBJICUYEHUS B JIECTPYKTUBHbIE M KPUMHUHAJIbHBIE (HOPMBI

CETeBOW aKTUBHOCTH (KMOEpOYIITUHT, (GUIIUHT U Ipyrue Gopmbl)

Bunsr pesrensHoctn B MHTepHeTe. MHTEpHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
CepBHUCHI (1MOoUTOBasA Cilyk0a, BUACO-KOH(EPEHI-CBSI3b U APYTrHE), CIIPABOYHBIC
CIyKObl (KapTbl, paclucaHusi U JpYrue), MOHCKOBBIE CIYXKObI, CIIyKObI
OOHOBJIEHHSI TPOrPAaMMHOr0 obecredeHuss U Jpyrue ciyxobl. CepBUCH
rocynapcTBeHHbIX  yciyr. OOmaunble Xpanunumia gaHHbiX.  Cpeactsa
COBMECTHOM  pa3paboTku J0KyMeHTOB (oHmaiiH-o¢ucel). IIporpammuoe
o0OecrieyeHHe Kak BeO-CEepBHC: OHJIAHHOBBIE TEKCTOBbIE M TIpaduyeckue

PEeaKkTOphbl, Cpe/ibl pa3pabOTKU MPOrpaMM

Teopernueckrue OCHOBBI HH()OPMATHKH

2.1

Mogens. 3amgauu, pemaeMble ¢ MOMOIIBIO MojaenupoBanus. Kiaccudukarmu
Moneneil. MarepuanbHple  (HaTypHblE) U HHQOPMAIMOHHBIE  MOJEIH.
HenpepeiBHble M quckpeTHble Mozaenu. Mmuranmonusle monenu. Hrposbie
mojenu. OneHKa COOTBETCTBUS MOJEIU MOJEIHPYEMOMY OOBEKTY U LENISIM

MOACIINPOBAHUA

2.2

Ta6mmunbie monenu. Tabnuia kak MpeIcTaBICHUE OTHOIICHHS

2.3

ba3sl mansbix. OTOOp B Tabnuie CTPOK, YIOBJIETBOPSIOMIMX 3aJaHHOMY

YCIOBHIO




2.4

I'pad. Bepmmna, pebpo, nyrb. OpHUEHTHPOBAHHBIE M HEOPUEHTUPOBAHHBIE
rpader. Jnuna (Bec) pebpa. Becomas marpuma rpada. [nmHa myTH Mexmy
BepiirHamu rpada. [louck ontumansHOoro nmytu B rpade. HavanbHas BepuinHa
(MCTOYHMK) ¥ KOHEYHas BeplmiMHa (CTOK) B OpPUEHTHUPOBAHHOM Tpade.

Brruncnenune koandecTBa HYTCﬁ B HAITPaBJICHHOM allUKINYCCKOM rpaq)e

2.5

HepeBo. Kopens, Bepmmna (y3en), jmct, pedbpo (ayra) mnepesa. Bricora aepesa.
[TognepeBo. Ilpumepsl wucnons3oBaHusi JepeBbeB. I[lepebop BapuaHTOB C

IMOMOIIBIO A€PEBA

2.6

2.7

[Tonatne Maremaruyeckod Mojenu. 3ajayd, pelaeMble € MOMOILBIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTHYeCKOM MojaeiaM OT HaTypHOH MOJEeId M OT  CIOBECHOTO

(JluTepaTypHOro) onucaHusi 00beKTa

OTaIbl KOMIIBIOTCPHOI'O MOJCIMPOBAHHA: IIOCTAHOBKA 3aJa4dud, IMOCTPOCHHUC
MaTeMaTH4YeCKOM MOJCIIN, IIporpaMmHas peaii3anusi, TCCTHPOBAHUC,
MMPOBCACHHUEC KOMIBIOTCPHOI'O OKCICPUMCHTA, aHAJIM3 ¢€ro pe3yjbTaToB,

YTOYHCHUC MOACIIN

3.1

3.2

3.3

3.4

ANTOpPUTMBI U IPOTPAMMUPOBAHKE

Pazbuenne 3amaun Ha nonzagaur. COCTaBICHHME AJITOPUTMOB M IPOrpaMM C
UCTOJIb30BAHUEM BETBJICHUH, IUKIOB M BCIHOMOTaTENbHBIX AJITOPUTMOB JUIS

YIpaBJICHUA UCIIOJHUTEICM UJINW APYTUMHA UCIIOJTHUTCIAMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBiieHHE U
OTNaJKa TPOrpaMM, pPEATU3YIOIIMX THUIOBBIE  AITOPUTMBI  00PaOOTKHU
OJIHOMEPHBIX UYHUCIIOBBIX MACCHBOB, Ha OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Tlackams, Java, C#, IlIkombHbIH AJTOpUTMHUYECKHNA SI3BIK):
3aloJIHEHHE YHCJIOBOTO MaccHBa CIy4yallHBIMHU YHCIaMH, B COOTBETCTBUU C
dbopMyInoil win myTéM BBOJAA YMCEN, HAXOXKJIECHHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEHHBIN TTOMCK 3aJJaHHOTO 3HAYCHHUS B MAaCCHBE, ITOJICUET DJIEMEHTOB MacCHBa,
YAOBIIETBOPSIOIIUX ~ 33JIaHHOMY  YCIIOBUIO, HAaXOXIACHUE MHUHUMAJIbLHOTO

(MakcHUMalIbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

OOpaboTka MOTOKAa MJAaHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOro, MUHUMAIBHOTO M MAaKCHMAaJbHOTO 3HA4YEHHs 3JIEMEHTOB
MOCJIEI0BATENbHOCTH, YAOBIETBOPSAIOIINX 33JAHHOMY YCIIOBHUIO

VYmupasnenue. Curnan. O6parHast cBs3b. [lonmydeHne CUTHAJIOB OT HHU(PPOBBIX
JAaTYMKOB (KacaHMsl, pacCTOSIHMs, CBETa, 3Byka M apyroro). IIpumepsl

UCIIONIb30BAaHUsl TMPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax yIpaBICHUS




TEXHUYECKMMHU YCTPOWCTBaAaMM, B TOM uuciie B poboroTrexHuke. IIpumepsr
pPOOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIPABIEHUS JBUKEHUEM B TPAHCIIOPTHOMN
CUCTEME, CBapO4yHas JIMHHUA aBTO3aBOJA, aBTOMAaTU3UPOBAHHOE YIIPABIICHUE
OTOIUIEHMEM JIOMa, AaBTOHOMHAas CHCTE€Ma YIIPaBJIECHHUS TPAHCIIOPTHBIM

CPEICTBOM U JPYTHe CUCTEMBI)

HudopmaninoHHbIE TEXHOJIOTUN

4.1

4.2

[TonsaTHe 00 251eKTPOHHBIX TaOAMIAX. TUMBI JaHHBIX B SYEHKaX 3JIEKTPOHHOU
tabmuipl. PenaktupoBanue u popmatupoBanue tadbmul. BerpoeHnsle GyHKIMH
JUId TIOMCKAa MaKCHMyMa, MUHHUMYMa, CYMMbl U CpEIHEro apu(pmeTrudeckoro.
CoptupoBka JaHHBIX B BBIJIEICHHOM JAuana3oHe. Iloctpoenue auarpamm
(rucrorpamMma, KpyroBas JuarpaMma, TOdedHas auarpamma). BeiObop Tuma

JuarpaMMbl

[TpeoOpaszoBanue opmyn mpu KonmupoBaHuU. OTHOCUTENBbHAS, a0CONMIOTHAS U

CMCIIaHHaA aapecalusa

4.3

4.4

VYciioBHBIE BBIYUCICHUS B JEKTPOHHBIX Tabiumax. CyMMUpOBaHHE W MOACYET
3HA4YEeHUH, OTBEYAIOLIMX 3aJaHHOMY ycioBHuio. OOpaboTka OonbpIIMX HaOOpOB

JaHHBIX. YucnenHoe MOACITIUPOBAHUC B DJICKTPOHHBIX Ta6J'II/IIIaX

Posnb MHpOpMaMOHHBIX TEXHOJIOTUH B Pa3BUTUM 3KOHOMHUKH MHpa, CTpaHBbl,
peruona. OTKpeIThIe oOpa3oBaTenbHble pecypcbl. [Ipodeccun, cBsizaHHBIE C
nHpOpMaTUKOH W  HMHDOPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
IPOTPaMMHUCT,  Pa3pabOTUMK  MOOWJIBHBIX  HPUJIIOKEHUH, TECTUPOBLIMK,
ApXUTEKTOpP MPOTPaAaMMHOI0 OOECleueHus, CHEUAINUCT IO aHaIU3y JaHHBIX,

CHCTEMHBIN AAMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UHOPOPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

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  TMOHSATHSAMHU: HHQpOpMAIMs, Iepeaaya,
XpaHeHHe U 00paboTKa MH(pOpMAILIUU, aJITOPUTM, MOACIb, [U(PPOBOMA
NPOAYKT ¥ WX HCIONB30BAaHUE IS pEIICHHUS YYCOHBIX H

MMPAaKTUYCCKUX 3aaq

1.2

Bnagenue mOHSITUSAMU: BbICKA3bIBAHUC, JIOTHYCCKas  OIlICpalus:d,

JIOTUYCCKOC BBIPpA)KCHUC

YmeTh

2.1

2.2

2.3

2.4

2.5

YMeHue OIICPHUPOBATL CAMHUIAMHU HN3MCPCHUA I/IH(1)OpMaI_II/IOHHOFO

00BEMa M CKOPOCTHU Nepeaun JaHHBIX

YMeHne 3anuchiBaTh M CpaBHHBATh Ieibie yucia oT 0 mo 1024 B
Pa3IMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIIEHUS C OCHOBaHUsIMHU 2, 8,

16, BBINOJIHATH apU(PMETHUECKHUE ONIEpALIUU HaJl HUMHU

YMeHue KoaupoBaTh M JEKOAWPOBATH COOOILIEHUS MO 3aJaHHBIM
IIpaBWjiaM; IOHMMAaHWE OCHOBHBIX IPUHIUIOB  KOJWPOBAHHUS
nH(pOpMaLUU Pa3InYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynno
YMeHue 3amnuchbiBaTh JIOTUYECKUE BBIPAXKEHUS C HCIOJIb30BAaHUEM
JU3BIOHKIVY, KOHBIOHKIUU M OTPULIAHUS, ONPENENATh UCTUHHOCTH
JIOTUYECKUX BBIPAKCHUH, €CIM HW3BECTHbl 3HAUYEHUS HCTUHHOCTH
BXOJILINX B HETrO MEPEMEHHBIX, CTPOUTH TAOIMIIBI UICTUHHOCTH IS
JIOTUYECKUX BBIPAKEHUI; 3aIUCBIBATh JIOTMYECKHE BBIPAKEHUS Ha

M3y4aeMOM SI3bIKE IPOTPAMMHUPOBAHUS

YMeHHe COCTaBISiTh, BBHINOJNHATH BPYYHYHO M Ha KOMIBIOTEpE
HECJIOKHBIE ~ aJNrOPUTMBI  JUIS  YOPaBICHHUS  UCIOJHUTENISIMHU
(Uepenamka, YepT&KHWUK u JOpyrue); co3JaBaTh M OTJIAXKHBATH
NpOrpaMMbI Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IlkonpHBIH AJTOPUTMHUYECKUN  SI3BIK),




peain3ylonire HeCI0KHbIE alTOPUTMBI 00paOOTKH YHCIOBBIX JAHHBIX
C WCIOJIb30BAaHHWEM IIMKJIOB W BETBJICHUW; YMEHUE Pa30HWBaTh 3a71a4u
Ha MOA3aJa4u, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbIE U BBIPAKECHUS
pa3IMYHBIX  TUIOB  (YUCIIOBBIX,  JIOTHUYECKUX, CHMBOJIbHBIX);
AQHAIM3UPOBATh MPEAJIOKEHHBIM  aNroOpuTM, OIpPEAeNsaTh, KaKue
pe3ynbTaThl BO3MOXHBI IPU 3aIaHHOM MHOXECTBE HCXOJHBIX

3Ha4YECHUHU

2.6

VMeHue 3amnucaTh Ha HU3y4acMOM  A3BIKE IIPOrpaMMHPOBAHUSA
AJITOPUTMBI MMPOBEPKU ACIIUMOCTU OJHOI'0 HICJIOro 4uciia Ha APYToc,
MMPOBCPKHU HATYPAJIBHOI'O 4YHCJIA HA HIPOCTOTY, BBIACICHUSA I_II/I(I)p nus3
HAaTypajJbHOTO 4YHCJIa, ITOMCK MaKCUMyMOB, MHHHUMYMOB, CYMMbI

YHUCI0BOM oCJIICAOBATCIBbHOCTH

2.7

Briajenne yMeHHEM OPHUEHTHPOBATHCS B MEPAPXHUCCKON CTPYKType
¢aitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOI CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIIOJIb30BaHUEM rpaduueckoro uHTepdeiica, a
HMCHHO: CO34aBaTb, KOIIHMPOBATbh, IMNCPEMCIIATH, NCPCHMCHOBBLIBATD,

YAAIATh U apXHUBUPOBATH (I)aﬁHLI H KaTaJloru

2.8

BJ'IaI[eHI/Ie YMCHUSAMHU U HABBIKAMHW UCITOJIB30BAHUS I/IH(pOpMaI_[I/IOHHBIX
U KOMMYHHKAIIMOHHBIX TEXHOJIOTHit IJi1  TIOUCKA, XPaHCHUA,

06pa60TKI/I " nepeaaviu U aHajin3a pas3JIM4HbIX BUJIOB I/IH(I)OpMaLII/II/I

2.9

YMeHue BbIOMpaTh CIIOCOO MPeICTaBICHHs JaHHBIX B COOTBETCTBUH C
MOCTaBJIEHHOW 3ajaueil (Tabmuipbl, cXeMbl, rpaduku, JUarpaMmbl) C
UCTIONIB30BAaHUEM  COOTBETCTBYIOUIMX  IMPOTPAMMHBIX  CPEJICTB

00paboOTKH JaHHBIX

2.10

Ymenue ¢GopmMannzoBaTh M CTPYKTYPHpPOBaTh  MHGOPMAIHUIO,
WCIIONB3Ysl AJIEKTPOHHBIC TAaOMWIBI Il O0OpaOOTKM, aHaIW3a |
BU3YyaJM3allMM YHUCJIOBBIX JaHHBIX, B TOM 4YHUCIE C BBIJCICHUEM
quana3oHa TaONMLbl U YHOPSJAOYMBaHHEM (COPTUPOBKOM) €ro
HJIEMEHTOB; YMEHHUE MPUMEHSATh B 3JEKTPOHHBIX TaOnHIax (GpopMyIibl
JUIsT  pacy€ToB €  HCIOJBb30BAaHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COIIOTHON, OTHOCUTENIBHOM, CMEIIAHHOW aJipecalliy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOJHUIBI JJIS YUCIEHHOTO MOJEIMPOBAHUS B MPOCTHIX

3aJjayax U3 Pa3HbIX MPEAMETHBIX obmacTeit




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Koxa

HEHPar###1.1

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[udposast rpaMOTHOCTH

@aiinel 1 manku (katasmorw). [IpuHIMIBI TOCTpoeHUs (anIoBBIX
cuctem. [lonmnoe ums aiina (manku). [Tyte x daiiny (manke). Pabora c
¢daiinaMu W KaTaloraMd CpPEJCTBAMH  ONEPALIMOHHOW CHCTEMBbI:
CO3/1aHHE, KOIIMPOBAHUE, [IEPEMELLEHUE, IEPEUMEHOBAHUE U YAaJICHUE
¢daiinoB u manok (karaioroB). Tumbl (aitnoB. CBoiicTBa (haitios.
@aiinoBerii MeHemxkep. [lowck (aioB cpeAacTBaMu ONEPAMOHHON

CHUCTCMBbI

1.2

O6benunenne kommneioTepoB B ceTh. CeTh MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa anapecoB BebO-pecypcoB. bpaysep. Iloumckosbie
cuctembl. [louck wuHboOpManuu 1O KIOYEBBIM CJIOBaM M IO
n3o0paxkeHuto. JlocTOBEpHOCTh MH(POPMALWMHU, MOJYYCHHOW U3

Wntepnera. IP-anpeca y3n0B. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckue 0CHOBBI HH(OPMATUKH

2.1

JIMCKpETHOCTh  JAaHHBIX. BO3MOXHOCTh ONMCAHUS HEMPEPHIBHBIX
00BEKTOB M MPOIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocTs andaButa. J[BoMuHBIA andaBurT.
KonnuectBO ~ BCEBO3MOXHBIX ~ CIOB  (KOJOBBIX  KOMOWHAI[MIT)
¢ukcupoBaHHON [UIMHBI B JABOWYHOM ajidasure. I[IpeobpazoBanue
moboro andaBuTa K JABOMYHOMY. KodMUeCTBO pa3iauyYHBIX CIIOB
(uKCUPOBaHHO JUTHHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.
KoaupoBanue CHMBOJIOB OJTHOTO aj(aBUTa C MTOMOIIBIO KOJIOBBIX CJIOB
B Ipyrom angasuTe, KojoBas Tabauna, ekoaupoanue. Koauposanue
TeKcTOB. PaBHOMepHBI kKoa. HepaBHOMepHBIi ko, Koguposka ASCII,
Bocbmubutabie konupoBku. Ilonstue o xomupoBkax UNICODE.,
JlexonupoBaHue COOOIIEHUH C HCIOIb30BAaHUEM PaBHOMEPHOTO U

HepaBHOMEpHOTro koja. MHpopMaioHHbIi 00bEM TeKkcTa

2.2

Nudopmanmonneiii 00bEM naHHBIX. BUT — MUHMMallbHAs €IWHUIIA
KOoJM4ecTBa MH(pOpMaMKu — ABOWYHBINA pa3psa. EnuHUIBI u3MepeHus

nHpopMannoHHOTO 00bEéMa MaHHBIX. but, OaifT, KMI00alT, Meradaur,




2.3

2.4

rurabaiit. CKopocTh niepeiauu JaHHbIX. ENMWHUIBI CKOPOCTH TIepeaaun

JaHHBIX

KomupoBanue uera. llBeroBsie mozenu. Monens RGB. I'myOuna
koaupoBanus. [lanutpa.

PacTtpoBoe u BEKTOpHOE TpeACTaBIeHHE W300pakeHUi. [lukcenb.
Onenka wuHOpMaLMOHHOTO O00bEMa TrpaduuecKux HJaHHBIX TS

pacTpoBOro u300paxeHus

Konmuposanue 3Byka. PaspsgHocts M 4dacrora 3anucu. Kosmuectso
KAHAJIOB 3aIIMCH.
OneHka KOJIMYECTBEHHBIX [1aPAMETPOB, CBA3AHHBIX C MPEACTABICHUEM

U XpaHEHHEM 3BYKOBBIX (paiioB

2.5

Heno3unuonHble U TMO3UIMOHHBIE CUCTEMBl CUYUCIEHUA. AnaBuUT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uwmcna. IlepeBon B
JNECSATUYHYIO CHUCTEMYy 4HCell, 3aliCaHHbIX B JPYTrUX CHUCTeMax
CUMCIICHUS.

PumMmckas cuctema cuuciaeHus

2.6

2.7

2.8

JIBonuHas cucreMa cuuciieHus. [lepeBo uenpix yucen B npeaenax ot
0 mo 1024 B nBOMYHYIO cUCTEMY cuMciieHus. BocbmepuuHas cuctema
cunciienus. [lepeBo uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMYHYIO U
JIecSITHUHYI0 cucteMbl u oOpatHo. lllecTHaamarepuuHas cucrema
curciienus. IlepeBox wymcen u3 MIECTHAANATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMBI U 0OpaTHO.

Apudmernueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

Jlornueckue BBICKa3bpIBaHUA. JIOrMUecKue 3HA4YEHUS BBICKA3bIBAHMM.
DOneMeHTapHbIe U COCTaBHBIE BBICKA3blBaHUA. Jlornueckue onepanuu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOMKEHUE), «WIN» (IAU3bIOHKIUSA,
JIOTHYECKOE CIIOKEHHE), «He» (Joruyeckoe orpuuanue). [Ipuopurer
Joruueckux omnepauuid. OmnpeneneHue HCTUHHOCTH — COCTaBHOTO
BBICKA3bIBAHUA, €CJIIM W3BECTHBI 3HAYEHUs HCTHUHHOCTU BXOIAIIHUX B
HErO0 JJIEMEHTapHBIX BbICKA3bIBaHUW. Jlormdeckue BbIpaKEHUS.
[IpaBuna 3amucu Jorudeckux BbelpakeHUil. IlocTpoenue Tabmui

HUCTHUHHOCTH JIOTUYECCKHUX BI)Ipa)KeHI/Iﬁ

Jlormyeckne »3IEMEHTBHI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMH

KOMIIBIOTEpA

2.9

HenpepsiBHBIE M OUCKpeTHbIE MoOAEHU. VIMUTaLlMOHHBIE MOJEIIN.




2.10

211

Urpossie momenu. OreHKa afeKBaTHOCTH MOJEIH MOJCITUPYEMOMY

00BEKTY M LEJISM MOJCIIUPOBAHUS

Tabnuunsie Mogenu. Tabnuua Kak mpeacTaBieHue OTHOMIEHHS. bas3bl
naHHpIX. OTOOp B Tabiuue CTPOK, YIOBJIETBOPSIOIIMX 33JaHHOMY

YCIIOBUIO

I'pad. BepunHa, pedpo, IyTh. OpueHTHpOBaHHbIE u
HeopueHTUpoBaHHbIe rpadbl. JyimHa (Bec) pebpa. BecoBas marpuia
rpada. JInuHa myTy Mexay BepmuHamu rpada. [Touck ontuMaibHOTO
nytu B rpade. HayanpHas BepiinHa (MCTOUYHUK) M KOHEYHAs] BEpIIMHA
(cTox) B opueHTHpOBaHHOM Tpade. Brruncienne konmmvecTsa myTei B

HaIllpaBJICHHOM alTUKJIMYCCKOM rpa(be

2.12

Hepeso. Kopenb, BepiuHa (y3ein), muct, pedpo (ayra) nepesa. Beicota
nepesa. Ilogmepero. Ilpumepsl ucmonb3oBaHUS nepeBbeB. [lepebop

BapruaHTOB C IIOMOIIIBIO ACPCBA

3.1

ANTrOpUTMBI ¥ IPOIPaMMHUPOBAHKE

CpoiictBa anropurMa. CrnocoObl 3amucu ajaropuTrMa (CJIOBECHBIN, B
BHJIE OIIOK-CXEMBI, TPOrpaMMma).

CocTaBJieHHEe aITOPUTMOB U MIPOTPAMM C HCITOJIb30BAHHEM BETBIICHUH,
IUKIOB W  BCIOMOTAaTENBHBIX  AJITOPUTMOB JJIA  YIPaBJICHUS
ucnionautenem (Pobor, UYepenamka, UYepté&xHuk wu apyrue).

Brinmonnenue AJITOPUTMOB BPYYHYIO U Ha KOMIIBIOTEPC

3.2

SI3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
IkonpHBINH ANTOpUTMUYECKUH S3BIK).

Cucrema  mpOrpaMMHUPOBAaHHUSA:  pPEHAKTOP  TEKCTa  MpOrpamwm,
TPAHCIATOP, OTIATIHK.

[lepemennas: tum, wuMms, 3HadyeHue. llenble, BelleCTBEHHBIE U
CHUMBOJIbHBIC IIEPEMECHHBIE.

Omneparop mpucBauBaHus. ApUPMETHUYECKHE BBIPAKCHHSI U TMOPSIOK
X BbrHciaeHUs. Omnepanmud C TENBIMH YUCIIAMHU: IICJIOYHUCIICHHOE
JelieHne, OCTaToK OT jaeneHus. BerBienus. CocTaBHBIC YCIOBUS
(3amUCh  JIOTHYECKMX  BBIPQKCHHA  HAa  WM3Yy4aeMOM  SI3bIKE
nporpaMMmupoBanus). Haxoxnenne MUHIMYyMa

U MaKCUMyMa M3 JIBYX, TPEX M YeThIPEX uncel. Pemenne kBaapaTHOTO
ypaBHEHHUs, MMEIOIIETO BEIIECTBEHHbIE KOpHH. L[ukn ¢ ycrnoBuem.

Anroput™m EBKkiuaa 11t HaX0KIE€HUS HAMOOJBIIETO OOIIETO JSTUTEIS




JBYX HaTypaJIbHBIX uucen. Pa3OueHne 3amucu HaTypajdbHOTO 4YHuCia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
ornenbHble MUGPBL. LUKT ¢ mepeMeHHOH. ANTOpPUTMBI TPOBEPKHU
JETMMOCTH OJIHOTO II€JIOr0 YKCIa Ha APYroe, MPOBEPKHU HATYpPaIbHOIO

YucCiia Ha IIpOCTOTY

3.3

3.4

3.5

3.6

4.1

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIC)
nepemennble. [locumBosbHasE 00paboTka cTpok. [loacuér wacToTsl
MOSIBIICHHSI CUMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 17151 00paboTKH
CTPOK

OmnpeneneHre BO3MOXHBIX pE3yJAbTATOB PaOOTHl AITOPUTMA IIPH
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OMNPEICICHHE BO3MOMXHBIX

BXOJAHBIX JaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTaTy

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBieHue # OTHaJKa MPOrPaMM, PpEANTHM3YIOUIUX THUIIOBBIC
QITOPUTMBI 00PaOOTKH OJHOMEPHBIX YMCIOBBIX MAacCHBOB, HAa OJHOM
u3 s3uIk0B nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
konpHBIH ~ ANropuTMUYECKH  SI3bIK): 3alOJHEHHE YUCIOBOTO
MaccuBa CIYYailHBIMU YHCJIAMH, B COOTBETCTBUU C (HOpMyIoil uiu
nyTéM BBOJA YHCEN, HAaXOXKJIEHUE CYMMbl D3JEMEHTOB MAacCUBa,
JIMHEWHBIN MTOMCK 33JaHHOTO 3HAYEHUsI B MAaCCUBE, MOJCUYET SJIEMEHTOB
MaccuBa, YJOBJIETBOPSIOIIMX 3a/JlaHHOMY YCIIOBUIO, HaXOXJIECHUE
MUHUMAIbHOTO (MaKCHUMAallbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0oTKa TMOTOKAa JaHHBIX: BBIYMCIEHHWE KOJIMYECTBA,
CYMMBHI, CpenHero apuMeTUIEeCcKoro, MUHHUMAJIBHOT'O u
MaKCUMaJbHOTO  3HAUEHHUs  DJIEMEHTOB  IOCJIEJOBATEIbHOCTH,

YIOBJIETBOPSIOLIUX 3a/1aHHOMY YCJIOBHIO

VYupasnenue. Curnan. OOpatnHast cBsizb. [lonydyeHuwe curHajIOB OT
M (POBBIX JATYUKOB (HATIPUMEp, KacaHUsl, PaCCTOSHUS, CBETa, 3BYKA).
[Ipumepsl HcroNb30BaHUS TMPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax
YOPABJICHUS] TEXHUYECKUMHU YCTPOMCTBAMHM C MOMOIIBIO JAaTYUKOB, B

TOM YHCJIe B POOOTOTEXHUKE
NudopmaninoHHbIe TEXHOIOTHH

TexcToBble JOKYMEHTHI M HUX CTPYKTYpHBIE B3JEMEHTHI (CTpaHUIIa,
a03ar1, cTpoka, CII0BO, CUMBOI).

TexcToBbIN MpolieccOp — MHCTPYMEHT CO3/JaHUSA, PEAAKTHUPOBAHUS U




dbopmatupoBanus TekctoB. [IpaBuia Habopa TekcTa. PegaktupoBanue
tekcra. CoiictBa cumBoiioB. lpudt. Tunsl mpudToB (pydieHbIe, ¢
3aceykaMu, MOHOIIMPUHHBIE). [TomykupHOE U KypCUBHOE HauepTaHUE.
CpoiictBa a03ameB: TpaHHIb], a03alHBIA  OTCTYN, WHTEpBa,
BbIpaBHUBaHMe. [lapameTpbl cTpanunbl. CtriieBoe (opMaTupoBaHUE.
CrpykrypupoBanue HMHGOPMAIMM C IMOMOIIBIO CIIMCKOB M TaOJIHII.
MmuoroypoBHeBble crnucku. JloOaBneHue Tabmuil B  TEKCTOBBIE
JOKYMEHThl. BcraBka u300pakeHMII B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300paKeHUH TEKCTOM. BkitoueHHe B TEKCTOBBIN
JTOKYMEHT Juarpamm, (GopMmys, HyMEpalud CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U APYI'UX 3JICMCHTOB

4.2

4.3

PactpoBblie pucynku. Mcnonb3oBanue rpaduuecKux MPUMUATHBOB.

Onepanuu penakTUpoBaHUS TpadUuecKuX OOBEKTOB, B TOM YHCIIE
nudpoBeix ¢GoTorpaduii: HM3MEHEHHE pa3Mmepa, 00pe3Ka, IOBOPOT,
OoTpakeHHe, pabora ¢ obnacTsMu (BbIICICHHE, KOMTUPOBAHUE, 3AJIMBKA
[[BETOM), KOPPEKIUs IIBeTa, SIPKOCTH W KOHTPACTHOCTU. BekTopHas
rpaduka. Co3qaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO TMpolleccopa WM JAPYTUX MporpaMM (TPUIIOKEHUI).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[ToaroroBka MynbTUMeIUNHBIX Npe3eHTauni. Cnaiin. Jlo6aBieHue Ha
claij Tekcta M u300pakeHwil. PaboTa ¢ HECKOIbKMMH craiiiamMu.
JloGaBrieHne Ha CclaiJl ayauoBU3YyaJbHBIX JaHHBIX. AHUMAaIUA.

I'mnepcceslinku

4.4

4.5

Tunel TaHHBIX B slUEHKaX AJIEKTPOHHOW Tabnuibl. PenakTupoBaHue u
dbopmaTtupoBanre Tabiuil. BcerpoeHHble (QYHKIIMM IS TOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI W CpPEIHEro apu(MeTHIECKOTO.
CopTupoBKa JaHHBIX B BbIJEICHHOM Auana3zoHe. lloctpoenue
nuarpaMMm  (THCTOrpamMma,  KpyroBasi — JuarpaMma,  Toud€dHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue dhopmyn npu

konupoBaHuu. OTHOCUTENNbHAS, a0COTIOTHAS U CMEIIIaHHAs apecalus

VYcoBHBIE BBIUUCIEHUS B AJIEKTPOHHBIX Tabnumax. CymMMUpoBaHUE U
MoACYET 3HAYCHHH, OTBEYAIOIIMX 3aJlaHHOMY YycioBuio. OOpaboTka
OonpIUX  HAOOpOB  JaHHBIX. UYHWCICHHOE MOJACIMpPOBAHUE B

ANEKTPOHHBIX TAOIHIIAX




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ndopmaruka: 8-t kiacc: 0a30BbIil YPOBEHB: YUCOHHK; 5-€ U3/IaHUE,
nepepadoranHoe bocosa JI.JI., bocoBa A.}O. AxkunonepHoe 00111ecTBO

«3narensctBo «IIpocBemienue»

* Undopmaruka: 9-i1 kinacc: 6a30BbIi YPOBEHb: YU€OHUK; S-€ U3/IaHHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkiimoHepHoe 00IIeCTBO

«3narensctBO «lIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Pabouas nporpamma no uapopmaTtuke ais /-9 kimaccoB (60a30BbIid YPOBEHbB)
8 kiacc. OO0OUIEHHBIN J1aH U MPUMEPHBII BaApHAHT UTOIOBOM KOHTPOJIbHON
paboThl O MH(pOpPMATHKE

Nudopmaruka 8 knacc. ['masa 3 "Hauana nporpammupoBanus (Ha sI3bIKe
Python)"

https://bosova.ru/metodist/authors/informatika/3/mo.php

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/05/07



