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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0OQ, a Taxxke henepanpbHOU paboUeit IPOrpaMMbl BOCITUTAHHS.

[Iporpamma o nndopmaTrke 1a&T NpeACcCTaBICHUE O EIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUSL 00y4aIOUIUXCs CPEICTBAMH MH(POPMATUKH Ha
0a30BOM ypOBHE, YyCTaHaBIMBaeT oOOs3aTEIbHOE MPEAMETHOE COJEpKAHUE,
MpeayCMaTPUBAET €r0 CTPYKTYPUPOBAHUE TI0 pa3ziesiaM U TEMaM.

[Iporpamma 1o nHpopMaTHKe ONpeaeseT KOJIMUECTBEHHbIE U KAYECTBECHHBIC
XapaKTEePUCTUKU YU4EOHOro MaTepuaia Jyisl KaXI0ro Toja U3y4YeHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTalluu o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma no uHpopMaTuke sSBJISETCS OCHOBOM JJIsl COCTaBJIEHUS aBTOPCKUX
y4eOHBIX MPOTrpaMM, TEMATHUECKOTO TUTAHUPOBAHUS KypCca yUUTEIIEM.

[ensmu n3ydenust ”HOOPMATUKU HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMUs
SBJISIIOTCSL:

dbopMUpOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTHIKCHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHS NPEICTaBICHUU 00
uH(pOpMAIUU KaK O BaXXHEHIIIEM CTPATETMYECKOM PEeCcypce pa3BUTHUS JIMYHOCTH,
rocyJlapcTBa, oOOIIECTBa, TOHUMAaHUA POJM WHOOPMAIIMOHHBIX MPOIIECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

oOecrieyeHue YCJIOBHH, CIOCOOCTBYIOIIMX PA3BUTHIO AJITOPUTMUYECKOTO
MBIIIUICHUSI KaK HEO0OXOAUMOIO YCIOBUSI MPOQPECCUOHATLHON JEATeIbHOCTH B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOJararoilero CrnocoOHOCTh
oOyuyarorierocss pa3OMBaTh CJIOXKHBIE 3a7ayd Ha OoJiee MPOCThIE MOA3aJayu,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh Mark s
JOCTIKEHUSI pe3yJibTaTa U Tak JaJiee;

dbopMUpOBaHUE U pPa3BUTHUE KOMIIETCHIIMM OOy4ammmxcs B 00JacTu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWM, YMEHWW W HaBBIKOB pabOThl C¢ wHOpMAIHEH, MPOTpaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpelax B YCIOBUAX OOCCICUYCHHS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH 00YYaIoIerocs;

BOCIIUTaHUE OTBETCTBEHHOT'O U N30UPATEIILHOTO OTHOIIEHUS K HH(POpMALIIH C
y4€TOM MPABOBBIX U ITHUECKUX ACHEKTOB €€ paclpoCTpaHEHUs, CTPEMJICHUS K
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OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUHA U
CO3MJIATEIbHON JEATETbHOCTH C TNPUMEHEHHEM CPEeACTB HH(OPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 0011eEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHs]  UHMOPMATHKU, TMPEXKAE  BCEro
uH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
JIESITENBHOCTH.

Nzyyenne wHGOpPMATUKM  OKa3blBa€T  CYIIECTBEHHOE  BJIHMSHHE  Ha
(GopMUpOBaHHE MHUPOBO33PEHUSI OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIHUIO,
3aKJ1aJbIBAa€T  OCHOBBI  TOHMMAaHWUS  TPUHIUIOB  (QPYHKIIMOHHUPOBAHUS U
WCITOJIB30BaHUS MH()OPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
OPAaKTHUYECKH JI00OM JEATeTbHOCTH W OJHOTO W3 Hamboyiee 3HAUYMMBIX
TEXHOJIOTHYECKHUX JOCTKEHUI COBPEMEHHON ITUBIIIN3ANKN. MHOTHE ITPEAMETHBIC
3HaHHUS U CHOCOOBI JIEATEIbHOCTH, OCBOCHHBIE OOYYaIOUUMUCS TMPU H3YUYECHUU
uH(OpPMATUKU, HAXOAT IPUMEHEHUE KaK B paMKax 00pa3oBaTelbHOTO Ipolecca,
TaK U B MHBIX )KH3HEHHBIX CUTYAIHIX, CTAHOBSTCS 3HAYUMBIMH 711 (JOPMUPOBAHUS
KauyeCTB JTUYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (DOPMHUPOBAHUE METAIIPEAMETHBIX
U JIMYHOCTHBIX PE3yJIbTaTOB 00y4YCHHUSI.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmarukay — chopmMupoBarh y
0OyJaromuXxcs:

MOHUMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIHOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(pOopMaTHKHU TTeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYECKON NEATEIBbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 MH()OPMAITMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKM (POPMAJM30BAHHOTO OMKCAHHUS ITOCTABICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HaHHE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHMS JJI1 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTAaBJCHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



yMEHUS ¥ HaBbIKU d3(PQGEKTHBHOTO WCIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHsI U WH()OPMAITMOHHBIX
CUCTEM ISl PEUICHUS ¢ MX MOMOIIBIO MPAKTUYECKUX 3a/1ad, BiIaJCHHEC 0a30BBIMH
HOpMaMud HWH(POPMAIIMOHHOM ASTUKHM M TpaBa, OCHOBaMH HH(POPMAIMOHHON
0€30IIaCHOCTH;

yMEHHE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTAThI PEIICHUS MPAKTUICCKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yJIbTaThl B MPAKTUYECKOU JICSITEIIHHOCTH.

[lenmn m 3amaum u3ydeHUss MHOOPMATUKHM HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUs ONPELISAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUsI yu4eOHOTO IIpeameTa
B BHJIC CICAYIOIMINX YETHIPEX TEMATUIECKUX PA3IICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUUECKUE OCHOBBI MHOPMATHKH;

aJITOPUTMBI U IPOTPaMMHUPOBAHHUE;

nH(OPMAITMOHHBIC TEXHOJIOTHH.

MECTO YYEBHOI'O IPEJJMETA B YUYEBHOM IIVTIAHE
Ha u3ydenue B 8 knacce — 34 yaca (1 gac B Heemio).



2. COAEP)KAHUE OBYYEHUA

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl cCHHCICHUS

Heno3unuonuele M MO3UWIMOHHBIE CHUCTEMBbl CcUHMCIeHHs. AudaBur.
OcnoBanue. Pa3BépryTas popma 3anucu yucna. [lepeBoa B JECATUUHYIO CUCTEMY
YHUCEJ, 3aMUCAHHBIX B IPYTHX CUCTEMAX CUHUCIICHHUS.

Pumckas cucrtema curciieHus..

JBonuHas cucrema cuncienus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B ABOMYHYIO CHCTEMY CcuuCI€HUS. BocbMepuyHasi cucTeMa CUYUCICHUS.
[lepeBo uncen 3 BOCbMEPUYHON CUCTEMBI B IBOMYHYIO U JECATUYHYIO CHCTEMBI U
oboparHo. IllectHanuarepuuyHasi cucrtema cuucieHus. IlepeBox uucen wu3
LIECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI U 0OpPATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIEeMEHTbl MATEMATHYECKOM JIOTUKH

Jlornueckue BbICKaszbiBaHuA. Jlornueckue 3HA4YEHUSA  BBICKA3bIBAHUM.
DOneMeHTapHble W COCTaBHBIC BBICKA3bIBaHMS. JIOrMYECKHE ONEpalMM: «U»
(KOHBIOHKIIMSI, JIOTUUECKOE YMHOXEHHUE), «WIN» (IU3BIOHKIUS, JIOTUYECKOEe
CIIOXKEHUE), «He» (JIorhueckoe oTpuuanue). [Ipuopurer JOrHuYecKux Orepanui.
OmnpeneneHne NCTUHHOCTH COCTABHOI'O BBICKA3bIBaHMS, €CJIM U3BECTHBI 3HAYCHHUS
UCTUHHOCTH BXOJMIIMX B HETO DSJIEMEHTAapHBIX BBICKAa3bIBaHWM. Jlorndeckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. I[locTpoenue Ttabmuiy
VCTUHHOCTH JIOTUYECKHUX BBIPAKEHUM.

Jlornueckune 3neMEHTHI. 3HAKOMCTBO € JIOTUMECKHUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBAHNE

HNcnotHuTEIM U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIIMU

[lonarne anropurma. McnmonHuTenu anaropuTMoB. ANTOPUTM Kak IUIAH
YIIPABIICHUS] UCTIOJIHUTEJIEM.

CaoiictBa anropurma. CriocoObl 3aMCH aaropuTMa (CI0BECHbBIHN, B BUIE OJI0K-
CXEMBI, IPOrpamMma).

AJropuTMUYECKHEe KOHCTPYKUMH. KOHCTpyKUHUs «clieoBaHue». JIMHEHBIM
anroput™.  OrpaHM4eHHOCTh  JIMHEHMHBIX  QJTOPUTMOB:  HEBO3MOXHOCTh
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIBbHOCTH BBINOJHIEMBIX JEUCTBUI OT
HCXO/HBIX JAHHBIX.

KoHcTpyKkiusi «BeTBIeHUE»: MOJIHAsA U HemosHas (opMbl. BeimonHenue u
HEBBIIIOJIHEHUE YCJIOBHUS (MCTUHHOCTBH M JIOKHOCTBH BbICKa3bIBaHus). IIpocTeie u
COCTaBHBIE YCJIOBHUSI.



KOHCTpYKIMSL «IIOBTOPEHMS»: LUKIbBI C 3aJaHHBIM YHCIIOM ITOBTOPEHHM, C
YCJIOBUEM BBITIOJIHEHNUS], C IEPEMEHHOMN LIUKJIA.

PazpaboTtka s HopmManbHOTO HMCHOJHUTENS aIrOpPUTMa, MPUBOJIAIICTO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCTIOJIb30BAHUEM IIUKIIOB U BETBJICHUN JIJIs1 yIIPABICHUS
(GbOopMaIbHBIMI HMCTIOTHUTEISIMU, TakuMu Kak PoOort, Uepemamka, YepTExHUK.
BrllloNIHEHHE AITOPUTMOB BpPYYHYIO M Ha Kommbiorepe. CHHTaKCHYECKHE U
jgoruyeckue omuOku. OTKa3bl.

S3BIK IPpOrpaMMHpPOBAHUS

A3pik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonabHbIii
AnroputMudeckuid SA3bIK).

CucreMa npOrpaMMHpPOBAHUSA: PENAKTOP TEKCTAa IIPOTrpaMM, TPAHCIATOD,
OTJIAYHK.

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

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUA U MOPSIOK HUX
BbIUMcieHns. Onepanuu ¢ LeJIbIMA YUCIaMU: [EJIOYUCIEHHOE IEJIEHUE, OCTaTOK OT
JIEIICHUS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
U3Y4aeMOM SI3bIKE TpOorpaMMupoBanus). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa U3
JIBYX, TPEX W YEThIpEX wyucen. PenieHue KBaApaTHOrO YpPaBHEHHUS, HUMEIOLIETO
BEILECTBEHHBIEC KOPHH.

JuanoroBas oTJIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, POCMOTP
3HAYCHUH BEMYMH, OTIaJ0YHbIN BBIBOJ], BBIOOP TOUKU OCTAHOBA.

[ukn c¢ ycnoBueMm. Anroput™ EBKiMIa sl HaX0XKAEHHUS HAWOONBILETO
oOLIero JeiauTens ABYX HATypallbHbIX uHcelsl. PazOueHue 3amucu HaTypajibHOro
4uCiia B MO3MIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICJIbHBIC LI PHI.

[{nKn ¢ mepeMeHHOM. AITOPUTMBI IPOBEPKHU AETUMOCTH OJHOTO LIEJIOT0 YUCIIA
Ha JpYyroe, NpOBEPKU HATyPaJIbHOTO YUCIa Ha IPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBoabHas 00paboTka cTpoK. [1oACUET YaCTOTHI MOSIBICHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm s 06pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

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



3. INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOT'PAMMBI 11O
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIETO
OBPA30OBAHUA

N3yuenne wuHGOpMATHKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
HalpaBJICHO Ha JOCTH)KEHUE OOYYaIOUIMMHUCS JIUYHOCTHBIX, METANpPEIMETHBIX H
MIPEIMETHBIX PE3yJIbTATOB OCBOEHUS COJIEpKaHUs YUYEOHOT0 IIpeaMeETa.

JINUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl HMEIOT HANPABIEHHOCTh HAa peElIeHHe 3aaad
BOCIIUTAHUSA, Pa3BUTHS W COIMAIM3AlMUA OOYYaIOIIUXCS CPEeACTBAMU Y4EOHOTO
npeaMera.

B pesynbrate usyueHus MHGOPMATHKHM HA YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHusi y oOyuaromierocs OyAayT cQOpMHpOBaHBI CIEAYIOIIUE JTUYHOCTHBIC
pe3yabTaThl B YaCTH:

1) maTprMoTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOE OTHOIIIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAay4yHOMY HaCeIUI0, MMOHMMAaHWE 3HA4eHUs WH(OPMATUKKM KaK HAyKH B KU3HU
COBPEMEHHOr0 00IlecTBa, BIAJEHUE JIOCTOBEpHOW HH(pOpMALMEN O MNepeaoBbIX
MHUPOBBIX U  OTEYECTBEHHBIX JOCTHKEHUAX B oOjactdu UHPOPMATUKH U
MHO)OPMAIIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
1udpoBoil TpaHchopmMaI COBPEMEHHOTO OOIIIECTRA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTAIMs HAa MOpPaAJIbHBIC IEHHOCTH U HOPMBI B CUTYAIUSIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCThH OIICHUBATh CBOE TIOBEACHHUE U TOCTYIKH, a TAK)Ke TOBEJCHUE U
MOCTYNKH JAPYTUX JIIOAEH C MO3ULHUU HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM
OCO3HaHHUSI TIOCJIEICTBUM MOCTYIIKOB, AKTUBHOE HEMPUATHE aCOLIUAIbHBIX MOCTYIIKOB,
B TOM uucJie B IHTepHerTe;

3) rpa:KIaHCKOr0 BOCIIUTAHHUSA:

MPEJCTABICHHE O COLMAJIbHBIX HOpPMax MW TMpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHMBE, B TOM YHUCJIE B COIHMAIBHBIX COOOIIECTBaX, COOIOICHNE
npaBuil 0€30MACHOCTH, B TOM YMCII€ HABBIKOB 0€30MaCHOTO MOBEACHUS B UHTEPHET-
cpene, TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOM NIEATEIbHOCTU NPH BBITTOJIHEHUH
y4eOHbIX, MO3HABATEIbHBIX 3a]la4, CO3JaHUU YUYEOHBIX MPOEKTOB, CTPEMJIEHHE K
B3aMMOTIOHMMAHHUIO YW B3aWMOIIOMOIIM B TPOIECCE ATOW Y4EOHOW NeATeNTbHOCTH,
TOTOBHOCTh OLICHMBATh CBOE MOBEAECHUE M MOCTYNKH CBOUX TOBApHIECH C MO3ULIUU
HPABCTBEHHBIX M MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) HEeHHOCTEe HAYYHOTO MO3HAHMS:



c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUYECKHUX TMpPEACTaBICHU 00 HHPpOpMaLIUH,
uH(GOPMAILMOHHBIX TIPOIeccax U MH(HOPMALMOHHBIX TEXHOJIOTHIX, COOTBETCTBYIOLIIX
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAayKH M OOIIECTBEHHOW TMPAKTHKUA U
COCTABJISIIOLIMX 0a30BYIO0 OCHOBY JIJIsl TOHUMAHMSI CYIIIHOCTY HAYYHOUM KapTHUHBI MUDA;

UHTEpeC K OOYYeHHI0O M TO3HAHHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K CaM000pa30BaHNI0, 0CO3HAHHOMY BHIOOPY HANPABJICHHOCTU U YPOBHS
o0yueHUs B JaJibHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HABBIKAMH  HCCJIEAOBATEIbCKOW  AESATEIBHOCTH,
YCTAaHOBKAa HAa OCMBICICHUE OIbITa, HAOIIOJCHUN, TMOCTYIKOB M CTPEMJICHHE
COBEPILECHCTBOBATh IIYTH JOCTHKEHUS HWHIWBHIYAJIbHOTO M  KOJUIEKTUBHOIO
0J1aronoayuus;

c(OPMHUPOBAHHOCTh HMH(POPMALMOHHON KyJIbTYpPhl, B TOM YHCIIE HaBBIKOB
CaMOCTOATENIbHOM paldoThl C Y4YE€OHBIMM TEKCTaMH, CIIPABOYHOM JUTEPaTypoOi,
pa3HOOOpa3HBIMU CpPEACTBAMH HMH()OPMALIMOHHBIX TEXHOJIOTUM, a TaKKe YMEHUs
CaMOCTOSITENIEHO OIPENEIATH LIEJU CBOETO 00YUEeHHUsI, CTABUTh U (POPMYJIMPOBATH IS
ce0s1 HOBbIE 337]a4l B y4€0€ U MO3HABAaTEIbHOM NeATEIbHOCTH, Pa3BUBaTh MOTUBHI U
WHTEPECHI CBOEH MO3HABATEIBLHOM JAEATEIBLHOCTH;

5) gopmupoBaHus KyJbTYpPhI 310POBbS:

OCO3HAaHHUE IIEHHOCTH JKW3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO,
yCTaHOBKa Ha 3/J0pOBbII 00pa3 )KU3HU, B TOM YHUCJIE U 32 CYET OCBOCHUSI M COOTIOICHNUS
TpeOoBaHMII  0€30MAaCHOM  JKCIUTyaTallMM  CPEACTB  MH(MOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCTIMTAHMS:

UHTEpeC K TMPaKTUYECKOMY M3Y4YeHHIO mpodeccuii U Tpyaa B cdepax
npodeccuoHanbHON NEATEIIBHOCTH, CBSI3aHHBIX c UH(OPMATUKOMH,
MPOrpaMMUPOBAHUEM U HWH()OPMAIMOHHBIMU TEXHOJOTHUSAMH, OCHOBAaHHBIMH Ha
JOCTHKEHHUSX HAYKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIM BBIOOP U MOCTPOCHUE WHAMBUAYAIbHON TPACKTOPUU 0Opa30BaHUs
U OJKU3HEHHBIX IUIAHOB C Y4Y€TOM JIMYHBIX M OOLIECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEM;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OCO3HaHUE TIJIOOATBHOTO XapakTepa JKOJOTHYECKUX MpoOdJeM W IMyTel HxX
pelieHus, B TOM 4YHCJIE€ C Y4YETOM BO3MOXHOCTEH HH(DOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) ajanranmum 00y4awierocsi K M3MEHAKIIUMCH YCJIOBUAM COLMAJIBLHON U
NPUPOIHON Cpeabl:



OCBOEHHUE 00YYaIOIIMMUCS COLIMATIBHOTO ONBITAa, OCHOBHBIX COLIMATIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYLICH N€ATETLHOCTH BO3pACcTa, HOPM U MPABUI OOIIIECTBEHHOTO
noBeeHus, GOpM COLMATIBHOW KU3HU B TPYIIax U COOOIIECTBaX, B TOM YHCIIE
CYIECTBYIOIINX B BUPTYAIILHOM IIPOCTPAHCTBE.

METAINIPEIMETHBIE PE3YJIBTATBI
MeTtanpeamMeTHble pe3yNbTaThl OCBOEHHUS MPOrpaMMbl 1O HH(OpMaTHKe
OTPaXalOT  OBJIAJCHUE  YHUBEPCAJIbHBIMU  YYEOHbBIMHM  JEHCTBUSIMH  —
[I03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYIATUBHBIMU.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble jornyeckue 1eicTBUA:

YMEHHE ONIPEAEIATh MOHATHS, CO3/aBaTh 0000IEHNs, yCTaHABIMBATh aHAJIOTUH,
KJIACCU(PUIIMPOBATh, CAMOCTOATENIbHO BBIOMpATh OCHOBAaHUA W KPUTEPUH IS
KJacCU(PUKAlMK, YCTAHABIMBATh MPUYMHHO-CIEJICTBEHHbIE CBS3H, CTPOUTH
JIOTUYECKHE PaCCY ACHUS, JeJIaTh YMO3AKIIOUEHUs (MHIyKTUBHbIE, NE€AYKTUBHbIE U
10 aHAJIOTMH) U BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIH
Y CXEMBbI JUIsl pelIeHus1 y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

CaMOCTOSTENIbHO BBIOMpaTh crnocod pemieHus y4eOHOM 3agauu (CpaBHUBATH
HECKOJIbKO BAapUaHTOB pElICHMs, BbIOMpaTh Haubosee MNOAXOAAIMN C Y4ETOM
CaMOCTOSTENIBHO BBIJIEJIEHHBIX KDUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

(GopMyIMpOBATH BOIPOCH], (PUKCHUPYIOUIUME pPa3pblB MEXAY pPEaJIbHbIM U
’KeJlaTeIbHBIM COCTOSIHUEM CUTYallUd, OObEKTa, U CaMOCTOSITEIbHO YCTaHABIIMBATH
HCKOMOE U JIaHHOE;

OLICHHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOITYUECHHYIO B
XO0/I€ UCCIIEI0BAHNUS;

IPOTrHO3UPOBATh BO3MOXKHOE JaJIbHENIIEe pa3BUTUE MPOLECCOB, COOBITUN U UX
MOCJEACTBUSI B AHAJOTUYHBIX WM CXOJHBIX CHUTyallMsAX, a TaKKe BbIJBUIAThH
MPENOJIOKEHNsI 00 UX PA3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

BBISIBIIATh  AeUUUT MHPOPMALMK, IJAHHBIX, HEOOXOIMUMBIX [JISl pEeLIeHUs
MOCTABJICHHOM 3aJa4M;

MIPUMEHSTH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI PU MIOMCKE U 0TOOpE
uH(GOPMaLlMU WIN JaHHBIX U3 UICTOYHUKOB C YUETOM MPE/II0KEHHON YueOHOM 3aaun
Y 33JIaHHBIX KPUTEPHUEB;



BBIOMpATh, AaHAIU3UPOBATh, CHCTEMATU3MPOBATH U  HUHTEPIPETUPOBATH
uH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIEHO BBIOMPATh ONTUMAJIBHYIO (pOpMy IpescTaBieHus HHpopManuu
U WUTIOCTPUPOBAThH pPelIacMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JruarpaMMamMu, HHON
rpaduKoOi M X KOMOMHAIUSIMU;

OLIEHUBATh HaI&KHOCTh MH(OPMAITUH 10 KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIEM
Wwin chopMyIHpPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YyueOHbIe el cTBHS

Oo0wenue:

COTIOCTaBIIATh CBOW CYXKICHHUS C CYXKICHHSIMH JIPYTUX YYAaCTHUKOB JHAIIOTA,
OoOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIIUH;

nyOJUYHO TPEACTABISITh PE3yJbTaThl BBIMOIHEHHOTO OIbITa (IKCIEPUMEHTA,
HCCIICIOBAHUS, TIPOCKTA);

CaMOCTOSTEIILHO BBIOUpATh (hopMaT BRICTYIUICHHS C YIETOM 3a1a4 MPE3CHTAIIUN
U OCOOCHHOCTEW ayJuTOPUU M B COOTBETCTBUM C HHUM COCTaBISITh YCTHBIE U
MMCbMEHHBIE TEKCTHI C UCTIOJIb30BAHIEM HILTIOCTPATUBHBIX MAaTEpUAJIOB.

CoBMecTHasI 1eSITEeJILHOCTD (COTPYIHHUYECTBO):

MMOHUMAaTh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHIYaTbHOU
paboThl TIPU PEIICHWH KOHKPETHOW TPOOJEMBI, B TOM YHCJIEC TIPHU CO3JTaHHH
MH()OPMAITMOHHOTO MPOIYKTA;

NPUHUMATh 11€7b COBMECTHOW HMH(POPMAIIMOHHON JEeATEIBHOCTH TO CcOOpYy,
o0paboTke, mepenaye, popmannzanuu UHPOPMAIUHU, KOJUIEKTUBHO CTPOUTH IEUCTBUS
mo e JOCTIKEHUIO: PacTpeessiTh POJU, JOTOBAPHUBATHCSA, 00CYX)AaTh MPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

BBITIOJIHATh CBOIO 4YacTh PabOThl ¢ wuHPOpManuend win WHGOPMAITMOHHBIM
MPOIYKTOM, JIOCTUTas KayeCTBEHHOTO pe3ysbTaTa IO CBOEMY HAMPABICHUIO H
KOOPJIUHUPYS CBOM JICHCTBUS C IPYTUMH WICHAMH KOMaH/IbI;

OIICHMBATh KA4eCTBO CBOCTO BKJaja B OONMH MHPOPMAIMOHHBIA MPOIYKT IO
KPUTEPHUSIM, CAMOCTOATEILHO CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS;

CpPaBHUBATH PE3YIbTATHI C UCXOTHOM 3a7a4eil ¥ BKJIAJ KaXJI0T0 YjIeHa KOMaH/IbI
B JIOCTIDKCHHE pEe3yJbTaTOB, Pa3AeiarTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTbH K MPEIOCTABICHUIO OTYETA ITepe] TPYTIIION.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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BBISIBIISIT B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsX MOpoOsieMbl, TpeOyroiue
peLIeHMS;

OpPUEHTHPOBATbCA B  PA3NIMYHBIX MOAXOJAaX K MPUHATHIO  PELICHUN
(MHAMBUAYATbHOE MPUHATHE PEIICHUM, IPUHSATHE PEILICHUI B TPYIIIE);

CaMOCTOSTENIbHO COCTABJISITh QJITOPUTM pEUIeHUs 3ajayu (WIM €ro 4acTh),
BBIOMpATh CIOCOO pelleHUs y4eOHOM 3ajaud ¢ y4€TOM HMMEIOLIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH MIpeijlaraéMble BApUAHTHI PEIICHU;

COCTABJISITh IUIAaH JACHCTBUU (TUIaH pealn3aluyd HaMEYeHHOro alropuTMa
pElIeHMs ), KOPPEKTUPOBATh MPEATIOKEHHBIA aITOPUTM C YYETOM MOJYyUYEHUS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;

Jenarb BBIOOp B YCIOBHUSIX IPOTHUBOPEYMBOM HMH(pOpManuu U  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE.

CamokoHTpOJIb (peduiekcus):

BJIaJI€Th CIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIICKCUH;

JaBaTh OLICHKY CUTYallUH U IIPEJIaraTh IUIaH €€ N3MEHEHUS;

YUYHUTBIBATH KOHTEKCT U IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH
pemeHuy  yuyeOHOM  3ajaud,  aJanTUpoBaTh  pPEIIEHHE K  MEHSIOIIUMCS
00CTOSTEIILCTBAM;

OOBSCHATH IPUYHHBI JOCTHKEHHUS (HeIOCTWXKEHUS])  pe3ysbTaToB
MH(POPMALIMOHHON JEeSATENIbHOCTH, J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY, YMETb
HAaXOJIUTh MO3UTHUBHOE B MPOU3OIIEUICH CUTYallUH;

BHOCUTh KOPPEKTUBbI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB,
M3MEHUBILIUXCS CUTYallli, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSM.

IMOIMOHAJILHBIN HHTEJIEKT:

CTaBUTh ce0s Ha MECTO APYroro 4ejioBeKa, MOHMMATh MOTUBBI U HaMEpEHUs
JPyroro.

IIpunsaTHe cedst M Apyrux:

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJMPOBAaTH BCE BOKPYI JaK€ B YCIIOBHSX
OTKPBITOTO AOCTYyNAa K JH0OBIM 00bEMaM MHGOPMALIIH.

MNPEAMETHBIE PE3YJIBTATbBI
K konmy oOyuenus B 8 ki1acce y odydaromierocst 0y1yT chOpMUPOBAHBI CIEAYIOLINE
YMCHHS:
MOSICHATH Ha TIPUMEpax pa3Indus MKy MO3UIIMOHHBIMHU U HETIO3UIIMOHHBIMU
CUCTEMaMHU CUHCIICHUS;

11



3allUChIBaTh M CpaBHMBATH Iieable yuciaa oT 0 go 1024 B pa3iauyHbIX
MO3UIIMOHHBIX CHCTEMax CUYducClIeHus (C ocHoBaHUAMH 2, 8, 16), BBINOJHATH
apupMeTHIECKHE OTICPAINH HAJl HUMU;

pacKpbIBaTh CMBICI TIOHATHH «BBICKA3bIBAHHE», «JIOTHMUECKAs OIeparusy,
«JIOTHYECKOE BBIPAKECHUEY;

3alUChIBaTh JIOTUYECKUE BBIPAKEHHUS C HKCIOJIB30BAHHEM JU3BIOHKIIWU,
KOHBIOHKIIUU U OTPHUIIAHUS, ONPEIEISATh UCTUHHOCTh JIOTHUYECKUX BBIPAXKEHUH, €CIH
M3BECTHBI 3HAUCHUSI UCTUHHOCTH BXOJIAIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIIBI
WCTUHHOCTH JIJISI IOTUYECKUX BBIPAKCHUH;

PaCKpBIBaTh CMBIC]I TOHSTUM «HUCIIOJHUTENbY, «AUITOPUTMY», «IpOorpaMmay,
MOHMMAs Pa3HUILy MEXKIY YNOTPEOJCHUEM 3THUX TEPMHUHOB B OOBIJIEHHOM peud U B
MH(}OPMATHKE;

OTUCHIBATH AJITOPUTM PEIICHUS 33/1a4d Pa3IMYHBIMU CLIOCOOAMH, B TOM YHCJIE B
BHUIC OJIOK-CXEMBI,

COCTaBJISITh, BHIMOJIHATHh BPYUHYIO U Ha KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C
HCIIOJIb30BaHNEM BETBJICHUN U IIUKIIOB JIJIsl YIIPABJICHUS UCTIOTHUTEISIMU, TAKUMHU KaK
Po6ot, Uepenanika, UepTExXHUK;

UCIIOJIb30BaTh KOHCTAHTBI W IIEPEMEHHBIC PA3JIMYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), a TaKXe COAEpKallde€ HUX BBIPAKEHUS, MCIIOJIb30BAThH
ornepaTop IMpUCBaWBaHUS;

HCTIOJB30BaTh MPHU pa3pabOTKe MPOTpaMM JIOTUUECKHE 3HAUCHHMS, ONepalud 1
BBIPAXKEHUS C HUMU;

AHAJIM3UPOBATh TMPEIJIOKECHHBIE aJITOPUTMBI, B TOM YHCJIE ONPEACIATh, KaKue
pe3yJIbTaThl BO3MOKHBI MPU 33JJTAHHOM MHO>KECTBE MCXOIHBIX 3HAUYCHUH;

CO3/1aBaTh U OTJAXUBATh TPOTPaMMbl HA OJTHOM U3 SI3bIKOB ITPOTPaMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, IIkogbHBIM AJNTOpUTMUYECKUN SI3BIK),
peanu3yloue HECIOXKHbIE alIrOpUTMbl  OOpaOOTKM  YHMCIOBBIX JAHHBIX C
WCIIOJb30BAaHUEM IMKIIOB M BETBJIEHUW, B TOM YHCIE PEATU3YIOLIUE MPOBEPKY
JEIUMOCTH OJIHOTO LIEJIOr0 YHMCia Ha JIpyroe, MpOBEPKY HATypajJbHOrO YHUCIa Ha
MPOCTOTY, BbIJIEICHUS IU(P U3 HATYPATBHOTO YUCIIA.
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4. TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEAMETA «MH®OPMATUKA»
€ YKa3aHHEM KOJIMYeCTBA aKaJleMUYeCKUX 4YaCOB, OTBOJMMBbIX HA OCBOEHHE KAXK/I0i TeMbl y4e0OHOTI0 NpeaMeTa,
y4eOHOro Kypca (B TOM YMCJIEeBHEYPOUHOM JAeITeJIbHOCTH), Y4eOHOIr0 MOXYJIsl, © BO3MOKHOCTh MCIOJIb30BAHUSA 110
3TOI TeMe FJIeKTPOHHBIX (HM(POBLIX)00pa30BaTeIbHBIX PECYPCOB

KoaunuyecTBO 4acosB

Ne HanmenoBaHue pa3/ie/ioB U TeM JyekTpoHHbBbIE (IU(PPOBBIE)
Kontpoabubie  IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Paznen 1. TeopeTuueckue 0CHOBBI MH(POPMATHKH
1.1 CucreMbl CUACIICHHUS 1 https://m.edsoo.ru/SMER3WA20
1.2 DJIEMEHTHI MATEMATHUYECKON JIOTUKU 1 https://m.edsoo.ru/DMP7TAX30
Hroro no pazneny 12
Paznen 2. AaroputMbl 4 NpOrpaMMHpPOBAHUE
Hcmo e alro .
2.1 TOJTHITCIH 1 a/ITOPHTMBL 10 1 https://m.eds00.1u/G5RZO70AW
ANTOPUTMUYECKHE KOHCTPYKIIUU
IIporpammupoBanue. SI36IK
2.2 porp p 9 https://m.edsoo.ru/A7SYRVRJ0
IpOrpaMMHUpPOBaHUS
IIporpa oBaHue.AHau3
23 POTPaMMUPOBARHE. AHATH 2 https://m.edsoo.ru/POKGBHG00
aITOPUTMOB
Hroro no pazneny 21
PesepBHOE Bpemst 1
OBHIEE KOJIMYECTBO YACOB I10 14 3 0

[TPOI'PAMME
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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

5. MIOYPOYHOE IINTAHUPOBAHME 110 YYEBHOMY HPEIMETY «MH®OPMATHUA»

KounuecTBo yacos ILnanupy  ®dakrnue
DJIEeKTPOHHbBIE
emast ckast
Ne IMpakrTu uudposbie
Tema ypoka KonTpoJbHbIe Aara aara
n/n Bcero yeckKue oOpa3oBaTe/ibHbIE
padoThI H3Y4YeHH U3yUYEeHUs
padoThI a pecypcbl
Heno3ununonusie u 2.09
1 TIO3UIIMOHHBIC CUCTEMBI 1 hiips. oo HHT6R
I NING
CUMCIICHUS
) Pa3zBepuyTas ¢popma 3anucu | 9.09 https://m.edsoo.ru/OIXKR
quciaa YJ1S
JBonyHas cucrema 16.09
3 cuucieHus. ApugMeTniaeckre | https://m.edsoo.ru/AMWEF
onepauyy B IBOMYHOMN 8DE47Z
CHUCTEME CUHCIICHUS
4 BoceMepuuHas cucrema | 23.09 https://m.edsoo.ru/3K4YL
CUMCJIICHUS 1TKU
5 [IlecTHanmarepuyHas cUCTEMa | 30.09 https://m.edsoo.ru/F6XT7L
CUMCJICHUA QIXY
0O00011eHue u 7.10
. https://m.edso00.ru/232W8
6 cuCTEMATH3AIM 3HAHUM 110 1 30CB
TeMe «CHCTeMBI CUUCITICHUS
14.19 https://m.edsoo0.ru/QGSRG
7 Jlornueckue BbICKa3bIBAHUS 1
FKDY
2 Jlornueckue onepanuu «u», | 21.10 https://m.edsoo.ru/S4ARZ
CHITAY, CKHE» CE5V
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https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/S4ARZCE5V

OrnpenesieHne UCTUHHOCTH

11.11

https://m.edsoo.ru/QKFM

ynpaBieHus: GopMaaIbHBIMU
UCTIOJTHUTEIISIMU

9
COCTaBHOT'O BbICKA3bIBaHUS NWFLY
10 Ta6ILEL HCTHHHOCTH 18.11 https://m.edsoo.ru/QAAE7
11 XDH3
1 TlOrHHCCKIE SIEMEHTEL 25.11 https://m.edsoo.ru/6CNEK
" HGME
KonTpomnpHas pabota mo Teme 2.12
. https://m.edsoo.ru/JZFVQ
12 «DJEMEHThI MATEMAaTHYCCKOM
4V57
JIOTHKH
13 [lonsTne anropurMma. 9.12 https://m.edsoo.rw/TIVITT
HcnonHuTenu anropuTMoB CAB
CaoiicTBa asiropuT™ma. 16.12 https://m.edsoo.ru/V4Y2M
14
CrniocoOsl 3anucu aaroputMa AATG
Anroput™MuUecKas 23.12
https://m.edsoo.ru/D988T
15 KOHCTPYKIUS «CIIEOBAHUE).
o0 RC8V
JIuHelHbIN anropuTm
AnropurMuyeckas 30.12
16 KOHCTPYKIIHS «BETBJICHUEC: https://m.edsoo.ru XEVM
pyXI FICHHER: 28ZWT
MIOJIHASl ¥ HETIONIHAs (POPMBI
17 AnropurMuueckas 13.01 https://m.edsoo.ru/U4U7X
KOHCTPYKLHSA «IIOBTOPEHUE UTI1H
13 PopMaIbHOE UCIIOIHEHNE 20.01 https://m.edsoo.ru/QV6XR
aJlIropuT™Ma EQW4
PazpaboTka HECITOKHBIX 27.01
AJITOPUTMOB C
https://m.edsoo.ru/UEWNJ
19 HCIIOJIb30BaHUEM LIUKIIOB JUIS TKAL
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https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/UEWNJTKA1

Pa3paboTka HecI0KHBIX 3.02
AITOPUTMOB C
20 HCTIOJIb30BAaHUEM LIUKIIOB U https://m.edsoo.ru/1AUXH
BETBICHUI JUIs yIIPaBIEHUS LAOO
dbopMaTbHBIMH
UCIIOTHUTEIISIMU
10.02 https://m.edsoo.ru/SOA9R
21 BrinosnHeHue anroputMoB
13NF
O6o006menne u 17.02
cHUCTeMaTU3alus 3HAaHUH 110
teme «McnonHuTrenu u https://m.edsoo.ru/DBR96
22
AJITOPUTMBI. AUS9
Anropur™MHuYeCcKUe
KOHCTPYKIIUN
3 S3bIK IpOrpaMMUpPOBAHUSI. 24.02 https://m.edso0.ru/VYYO0S
Cucrema nporpaMMHpPOBAHUS REH1
ITepemennsie. Oneparop 3.03 https://m.eds00.ru/QQ36S
24
[IPUCBaNBAHUS YH4V
75 IIporpammupoBanue 10.03 https://m.edsoo.ru/SW740
JIMHEHHBIX aJITOPUTMOB 2683
PazpaboTka mporpamm, 17.03
P porp https://m.edsoo.ru/UQ1S3
26 COJIEpXKaIINX OnepaTop
BIVJ
BETBJICHUS
7 JwnanoroBas oTiagka 24.03 https://m.edsoo.ru/TAWIOS
porpaMm NJ7
7.04 https://m.edsoo.ru/FY31SP
28 [{ukn ¢ ycnoBuem

T94
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https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/FY31SPT94

29 ITimkcn ¢ nepeMeHEoi 1 14.04 https://m.edsoo.ru/U6AHG
P BO3K
30 O0paboTka CUMBOIBHBIX 1 21.04 https://m.edsoo.ru/ WXMK
JAHHBIX YQO7X
0O0001EeHue 1 28.04
CUCTEeMaTH3alMsl 3HAaHHUH 110
TeMe «SI3bIK
31 Dor N 1 https://m.eds00.ru/QQQP3
pOTrpaMMHPOBAHUS FNCD
[IpoBepounas padora /
Bceepocculickas npoBepoyHast
pabora
PesepBusiit ypok. O600meHme 5.05
Y CHUCTEMaTU3alus 3HAHUI U
YMEHHUH 110 KypCy https://m.edsoo.ru/VI701R
32 1
uHpopMaTuku 8 Kiacca / LPK
Bceepocculickas npoBepoyHast
pabota
AHanu3 alropuTMoB. 12.05
Ornpenenenrie BO3MOXKHBIX
https://m.edsoo.ru/0HBV4
33 pe3yabTaToOB PabOTHI 1 SLLN
ITOPUTMA TIPU 33JaHHOM
MHO>KECTBE BXOJHBIX JIAHHBIX
AHanu3 alropuTMoB. 19.05
Ornpenenenre BO3MOXKHBIX
34 BXOIHBIX IAHHBIX 1 https://m.edsoo.ru/71W3G
AP A ’ Z5A8
MPUBOJIANINX K JAHHOMY
pe3ynbTary
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME

17



https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8
https://m.edsoo.ru/71W3GZ5A8
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6. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

Kon

NpoBepPsIEMOro
pe3yjabTarta

1

1.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Treme «Teopernyeckre OCHOBBI UHHOPMATUKI»

[losicaaTe, Ha npuMepax pasjindyuda MCEXKIAY IMO3MIHUOHHBIMHU H

HCIIO3UITMOHHBIMHU CUCTEMAaMH CUUCIICHUA

1.2

3anuchiBaTh U cpaBHUBATH 1ieible yncia oT 0 1o 1024 B pa3nnyHbIx
MO3UIIMOHHBIX CHCTeMaX CuUuciaeHus (¢ ocHoBaHusMH 2, 8, 16),

BBIIIOJIHATH apI/I(i)MCTI/ILIeCKI/Ie ornecpanru Haa HUMHA

1.3

1.4

PaCKpI)IBaTI) CMBICH  TIOHSTHH «BBICKA3bIBAHUC», <«JIOTHYCCKAas1

orcpanus», «JIOrH4CCKOC BbIPAKCHUC)

3anuckeBaTh JJOTHYCCKHUEC BBIpaXXCHUA C HCIIOJIB30BaHHUEM
JAU3BIOHKIWKY, KOHBIOHKIIUHW W OTpHULOAaHHA, OIIPCACIIATh HCTUHHOCTD
JJOTHYCCKHUX BBIpB,)KGHPIﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA HNCTUHHOCTHU
BXOAIIUX B HETO MNEPEMEHHBIX, CTPOUTH Ta6J'II/II_U>I HUCTHUHHOCTH OJIA

JIOTUYECKHUX BBIPA)KCHUIN

ITo Teme «ANITOpUTMBI M IPOIPAMMHUPOBAHKE)

2.1

PackppiBaThb  CMBICT  TOHSATUH  «UCHOJHUTENbY», «AITOPUTMY,
«TporpamMmay», IOHUMas Ppa3HUIy MEXAYy YIOTpeOIeHUEM 3THX

TEPMHHOB B OOBIJICHHOH pedr U B HH(OpMATHKE

2.2

23

24

OnuceiBaTh AJITOPUTM PCIICHHUA 3aJJa4r pa3IMIHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

COCTE[BJI}ITB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTCPEC HCCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUEM BETBJICHUM U LUKJIIOB JJId YIIPaBJICHUSA
HUCIIOJIHUTCIIIMUA

Hcmonp30BaTh KOHCTAaHTHI M NEPpEMEHHBIC PA3JIMYHBIX THIIOB
(‘-II/ICJ'IOBBIX, JJOTHUYCCKHUX, CI/IMBOJ'ILHBIX), a TaK¥XE COJACpIKalINC HUX

BBIPAKEHMSI, HCIIOIB30BaTh OIEPaTOp NPUCBAUBAHMS

2.5

Hcnonb3oBath mpu pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAYCHHS,

onepanru U BbIPAKCHUA C HUMU
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2.6

AHanu3upoBaTh NPEUIOKEHHBIE AITOPUTMBI, B TOM YHCIE
OIpENENATb, KAaKue pPE3yJbTarbl BO3MOXHBI IIPU  3aJaHHOM

MHOXCCTBC HCXOJHBIX 3HAUCHUH

2.7

Co3maBaTh M OTJQXHUBaTh MPOTPAMMBI Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBII
AnropuTMUuYecKuil SI3bIK), peaau3ylolue HECJI0XHBIE aITOPUTMBI
00pabOTKM YMCIIOBBIX JaHHBIX C UCIOJB30BAaHUEM IHMKIOB U
BETBJICHUI, B TOM YHCJI€ PEATU3YIOIIUE MPOBEPKY IECTUMOCTH OJHOTO
LEeJOro Yucjiaa Ha Jpyroe, MPOBEPKY HATYpPaJbHOTO 4YHCIAa Ha

IPOCTOTY, BBIACTICHHUS HU(P U3 HATYPATIBHOTO YUCIIa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
Teopernueckue 0CHOBBI HH(OPMATUKU
Heno3uumoHHbIe ¥ O3UIMOHHBIE CUCTEMBbI cunciieHus. AsdaBut. OCHOBaHMUE.
Pazpépnyras popma 3anmucu ymcna. [lepeBoa B AECATUUHYIO CHCTEMY YHCEII,

3alIMCAHHBIX B APYTUX CUCTEMAX CUHHUCIICHUA

PumMmckas cucremMa cCUUCiIEeHUS

1.3

1.4

1.5

1.6

JlBonuHas cucrema cuucieHus. [lepeBon nensix yucen B npenenax ot 0 go
1024 B 1BOMYHYIO CUCTEMY cUHCIeHUsl. BocbMepuyHas cUCTeMa CUUCIICHUS.
[lepeBon umcen u3 BOCBMEPUYHOW CHUCTEMBI B JIBOMYHYIO M JECATUUHYIO
cuctembl U obOpartno. llectHanuarepuunasi cucrema cuucienus. [lepeBon
YuceNl M3 IIECTHAAUATEPUYHOM CHUCTEMBbl B JBOMYHYIO, BOCBMEPUUYHYIO U

ACCATUYIHYIO CUCTCMBI U O6paTHO
ApI/I(bMeTI/ILIeCKI/IC Oorcpanuu B ,Z[BOH‘IHOﬁ CHUCTEMC CUHCIICHHA

Jlornueckue  BbICKa3biBaHUS. JlorMueckwe 3HAUCHHS  BBICKA3bIBAaHHU.
QHGMCHTapHBIe M COCTaBHBIC BBICKa3bpIBaHMA. Jlormdueckme OIicpalrin: «m»
(KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «HIN» (AM3BIOHKIHUSA, JOTHYECKOe
CIIO)KEHME), «He» (Jlormueckoe oTpunanue). [Ipuopurer normueckux
onepauuii. OmnpeneneHre HUCTUHHOCTH COCTaBHOTO BBICKAa3bIBaHUS IPHU
HU3BCCTHBIX 3HAUCHUAX HNCTHUHHOCTHU BXOIANIUX B HETO J3JIEMCHTAPHBIX

BbICKa3bIBAaHUN

Jlornueckue BBIPAKCHUS. HpaBI/ma 3alliCu  JIOTUYCCKHX B]':»Ipa)KeHI/Iﬁ .

[TocTpoenne TabIuI UICTUHHOCTH JIOTHYECKUX BhIPayKEHHUH

1.7

2.1

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA
AJTOpUTMBI M TPOrpaMMHUPOBAHNE

IlonsTue anr OpHUTMa. Hcnomaurenn anr OpPHUTMOB. Amnr OpPHUTM KakK IUJIaH

YpaBJICHUA UCITOJTHUTEICM

2.2

2.3

CgoiictBa anroputma. CriocoObl 3aucu anroputMma (CI0BECHBIH, B BUIe 010K-

CXEMBI, porpamma)

AnropurMuueckne KOHCTpYKIMH. KOHCTpykuus «cienoBaHue». JIMHENHHBIN
anroput™M. OTrpaHHYEHHOCTb JIMHEHHBIX AaJTOPUTMOB: HEBO3MOXHOCTh
IIPELYCMOTPETh 3aBUCUMOCTD I1OCJIEJOBATEIbHOCTH BBIOJIHAEMBIX JAEHCTBUM

OT UCXOJHBIX JaHHBIX
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24

KOHCprKI_II/ISI «BCTBJICHHUC) . IIOJIHAsA W HCIIOJHAasA (I)OpMI:I. Brinonnenue u
HCBBIIIOJIHCHHUE YCIIOBHA (I/ICTI/IHHOCTB X JIOXXHOCTb BI)ICKaBBIBaHI/IH). HpOCTBIC

1 COCTAaBHBIC YCJIOBUA

2.5

2.6

2.7

2.8

2.9

2.10

KoHcTpyKIHsl «ITOBTOPEHHME»: LHUKIBI C 3aJaHHBIM YHCIOM IIOBTOPEHUH, C

YCIJIIOBHUEM BBIIIOJIHEHUAA, C HCpCMeHHOﬁ OUKJIa

PazpaGotka ans (QopManbHOrO HUCHOJHUTENS aIrOpUTMa, NPUBOIAIIETO K
TpeOyeMoMy pe3ysbTaTy MpH KOHKPETHBIX MCXOJIHBIX JAaHHBIX. Pa3paboTka
HECJIOKHBIX AJITOPUTMOB C HCIOJB30BAHMEM LMUKIOB M BETBICHUN I
ynpaBieHus: (HOPMAIBHBIMUA HCHOJHHUTEISIMH. BBINOJTHEHHE alropuTMOB

BPYYHYIO H Ha KOMIIBIOTEPEC. CHHTaKCHUYECKHE U JIOTHYeCcKre omHnOKHA. OTKa3bI

SA3pik  mporpammupoBanus  (Python, C++, Java, C#, IlkonbHbIit
Anropurmuyeckuii f3pik). CucreMa mporpaMMHpOBaHUS: PENAKTOpP TEKCTa

Inporpamm, TpaHCJIATOP, OTIIaJUUK

HepeMeHHasl: THII, WM, 3HAYCHUC. HGJIBIG, BCHICCTBCHHBIC W CHMBOJIBHBIC

MCPECMCHHELIC

Omneparop npucBauBaHus. ApUPMETHUECKHE BBIPAKECHHUS U MOPATOK HX
BblunciaeHus. Omnepauuu ¢ UEJNbIMU YUCIAMM: LIEJOYUCIEHHOE JICICHUE,

OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IEJIOr0 YMUCjia Ha APYTroe

BerBnenus. CocraBHble yCNOBHS (3allUCh JIOTUYECKHUX BBIPAKEHMH Ha
U3y4aeMoM s3bIKE IporpamMmupoBaHusi). HaxoxneHue MHUHUMyMa U
MakCcUMyMma H3 JBYX, TpE€X M 4YeTbIpEéX uyucen. PelleHue KBaapaTHOro

YpPaBHCHU A, UMCIOIICTO BCIICCTBCHHBIC KOPHU

2.11

2.12

JluanmoroBasi oOTiajJKa MPOrpaMM: IMOIIArOBOE BBIMOJIHEHUE, IPOCMOTP

3HAYEHUI BCJINYHH, OTJIaIOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBA

[ukn ¢ ycnoBueM. Anroput™m EBknmma uisi HaXOXIEHUS HaUOOJBIIETO
o011ero AeauTeNs IByX HaTypalbHBIX uKcel. Pa3Ouenue 3anucu HaTypanbHOTO
YyHUCla B MO3UIIMOHHON CUCTEME C OCHOBaHMEM, MEHBILIUM WM paBHbIM 10, Ha

OTJeNbHbIE [IUPPBI

2.13

]_II/IKJ'I C HCpCMCHHOfI. AHFOpI/ITMBI MMPOBECPKU ACITIUMOCTH OAHOTO LECJIOro Ynuciia

Ha Jpyroe, MPOBEPKH HATYPaTHLHOTO YKCIIa Ha TIPOCTOTY

2.14

OO6paboTka CUMBOJIBHBIX AaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
ITocumBonbHast 06paboTka cTpok. [TogcuéT yacTOThl MOSBICHUS CHMBOJIA B

ctpoke. Berpoennsie hyHKImu 17151 00pabOTKH CTPOK
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2.15

OmnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PAa0OTHI aJropuTMa MHpU 3aJaHHOM
MHOXECTBE BXOJHBIX AAHHBIX, ONPEACICHUE BO3MOXHBIX BXOIHBIX IAAHHBIX,

MPUBOIAIINX K TAaHHOMY pe3yJIbTaTy
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7. MPOBEPSIEMBIE HA OI'D IO UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

1

1.1

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

3HaTh (MTOHUMATB)

Bnajenue OCHOBHBIMH TMOHSTHSAMHU: WHQOpMaIuUs, Iepeaaya,
XpaHeHue u 00padoTka HH(pOpMAIHH, AITTOPUTM, MOJIEIb, ITU(POBOI
OPOAYKT ¥ WX HUCHOJB30BAHUE JUISI PEIICHHS YYeOHBIX H

IMPAaKTUYCCKUX 3aaa4d

1.2

BJ'IaIIeHI/IC IOHATHUAMMU. BBICKA3bIBAHUC, JIOTMYCCKasA OIlcpanus,

JIOTHUYCCKOC BbIPAKCHUC

Ymern

2.1

2.2

23

24

2.5

YMeHne omnepupoBaTh €IUHHUIIAMH WU3MEPEHUS MH(POPMALUOHHOTO

00BEMa U CKOPOCTH IICpcaain JaHHbIX

YMeHue 3anuceiBaTh M cpaBHHMBaTh 1enble yucia oT 0 go 1024 B
Pa3IUYHBIX MMO3UIIMOHHBIX CHCTEMaX CUMCIICHHUS C OCHOBaHUSIMU 2,

8, 16, BBINOJIHATH apUpMETHYECKHE OTIEpALIUU HaJl HUMU

YMmenue KOAUPOBAThL U ACKOAUPOBATH COO6H_I6HI/I$I IO 3aJaHHBIM
nmpaBujiaM; IIOHUMAaHHWC OCHOBHBIX TIPUHIOHWIIOB KOJAUPOBAHUA
PIH(I)OpM&I.[PIPI pa3JII/I‘IHOI>’I IIpupoAbI: TCKCTOBOI\/’I, rpaq)nqecxoﬁ, ayauo
YMeHHe 3alKChIBaTh JOTHYECKHE BBIPpAXKCHUSA C HCIIOJIb30BAHUCM
AU3BIOHKINHU, KOHBIOHKIIUKA U OTpULIAHUSA, ONIPCACIIATE HCTUHHOCTD
JJOTHYCCKHX BLIpa)KeHPIﬁ, €CJIN HU3BCCTHBI 3HAYCHUA HCTHUHHOCTH
BXOAIIHUX B HETO NICPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I UCTUHHOCTHU AJIA
JJOTHYCCKHX BLIpa)KeHHﬁ; 3aIMUCBIBATh JIOTHYCCKUEC BBIPAXKCHUA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

YMeHue CoCTaBiATh, BBIIOJNHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE ~ aJTOPUTMbI U  YIpPaBJIECHUS  HCIOJIHUTEISIMU
(Uepenamka, YepT&XHUK M Opyrue); coszgaBaTb M OTJIAXKHUBATH
MIPOrpaMMbl Ha OJHOM M3 sI3bIKOB IporpamMmupoBanus (Python, C++,

[Tackanb, Java, C#, IllkonpHbll AnroputmMuyeckuii S3bIK),
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peanu3yromue HECIOXKHBbIE alrOpUTMbI  OOpaOOTKH YHCIIOBBIX
JaHHBIX C HCIIOJIb30BAaHUEM IIMKIIOB M BETBJICHUIT; yMEHUE Pa30MBaTh
3aJaud Ha I0/3aJla4d, WCIOJIb30BATh KOHCTAHTHI, MEPEMEHHBIC H
BBIDOKECHUS  PA3IMYHBIX  THUIOB  (YUCIOBBIX,  JIOTMYECKHUX,
CHUMBOJIbHBIX); ~ QHAJIW3UPOBATh  HNPEJUIOKEHHBIA  aJITOPUTM,
OIPENENsTh, KaKHe pe3yibTaThl BO3MOXKHBI TIPH  33JaHHOM

MHOKECTBEC HCXOJHBIX 3HAUYCHHUH

2.6

YMeHHe 3amucaTh Ha H3y4aeMOM S3BIKE IPOrPaMMHMPOBAHMS
QJIITOPUTMBI IPOBEPKH ACIMMOCTH OJHOTO LIEJIOr0 YHcia Ha APYyToe,
MPOBEPKH HATYPAILHOTO YHCIAa Ha MPOCTOTY, BBIIEICHUS (P U3
HaTypaJbHOI'O YHCJIA, NOUCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMBbI

YHCI0BOH IMOCIEIOBATEILHOCTH

2.7

Bragenne yMeHneM OpUEHTUPOBATHCS B HEPAPXUICCKOU CTPYKTYpE
(aiimoBoit  cucrembl, paboratb ¢ (ailloBol  cHCTeMOM
MEPCOHATBPHOTO KOMITBIOTEPAa C HCIOJIB30BAaHHEM TpauuecKOro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIHUPOBATh, IEpEMEIIATh,

MIEPEMMEHOBBIBATH, YAAISATh U aPXUBUPOBATH (DAIIbI U KaTaJIOTH

2.8

2.9

2.10

Bnanenue YMEHUSIMU u HaBbIKaMU HCIOJIb30BaHUs
MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUH JJIs TIOUCKa,
XpaHeHus, 00pabOTKM W Tepelauyd U aHajdu3a pa3IudyHbIX BHJIOB
uHpopMaIuu

YMeHue BrIOUpaTh Crocod MpeIcTaBlIeHUs JaHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOW 3a/1a4el (TabauIbl, CXeMbl, rpauKu, TUarpaMMsl)
C HCIIOJIb30BAHMEM COOTBETCTBYIOLIMX HPOrPaMMHBIX CpEACTB

00pabOTKH JaHHBIX

YMenue ¢opmanuzoBaTb W CTPYKTypUpOBaTh HUHGOPMAIIHUIO,
WCTIONB3Ysl DJIEKTPOHHBIE TAaOMWIBI JJIi OOpabOTKH, aHanmM3a |
BU3yaJIM3allMd YUCIOBBIX JAHHBIX, B TOM YHCIE C BBIICICHUEM
Juana3oHa TaONuUbl U yHOPSAOYMBAaHUEM (COPTUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B AIEKTPOHHBIX Tabiuiax GpopmyIsi
JUIs  pacy€ToB C  HUCIIOJIb30BAHMEM BCTPOCHHBIX  (DYHKIMH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMEILIaHHOM aJgpecanuu;
WCIIOJIb30BAaTh  JJIGKTPOHHbIE  TaONMIBI  JUISI  YUCJIEHHOTO

MOZJCIIMPOBAHUS B ITPOCTHIX 3a/la4aXx U3 PA3HBIX y‘-IC6HLIX npeamMcToOB
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HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'9 10 UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

[udposas rpaMOTHOCTH

1.1

@aiinel W manku (karanoru). IlpuHIMIBI TOCTpoeHus (aMIoBBIX
cucteM. [TonHoe ums daitna (manku). [Iyts k daitny (manke). Pabora ¢
dalimaMu ® KarajoramMu CpEJICTBAMH  OICPAIIMOHHOW CHCTEMBI:
CO3J]aHuE, KOMPOBAaHUE, NepEeMELIEHUE, IEPEUMEHOBAHUE U YaJICHUE
¢aitmoB m mamok (kartanmoroB). Tumsl ¢aitoB. CsoiicTBa (haiinos.
daiinoBeiii MeHemkep. [lonck (ailytoB cpeacTBaMu OneparMoOHHON

CUCTCMBI

1.2

O0benuHeHne koMmboTepoB B ceTh. Ceth MHTepHET. Beb-cTpanuia,
BeO-caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie
cuctemnl. Ilomck HH(i)OpMaIII/II/I 10 KIKYEBBIM CJIOBaM H II0
nzo0paxenuto. JloctoBepHOoCcTh  HHGPOpPMAIUHM, TMOJYYEHHOW W3

Nurepuera. [P-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX

2.1

2.2

Teopernueckue 0OCHOBBI HH(OPMATUKH

JIUCKPETHOCTh  JaHHBIX. DBO3MOXXHOCTb ONMCaHUS HENPEPBIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocts andaButa. J[BouMuHBIA andaBuT.
KonnuectBo ~ BCEBO3MOXKHBIX ~ €JIOB  (KOJOBBIX  KOMOMHALWN)
¢ukcupoBaHHON AMMHBI B JABOMYHOM andasute. IIpeoOpasoBanue
moboro andaButa K JABOMYHOMY. KONHYECTBO pas3IUYHBIX CIIOB
(buKCUpOBaHHOH JUTMHBI B aJihaBUTE ONpPEAECTIEHHON MOIIHOCTH.
KoaupoBanue cuMBOIOB 0JJHOTO andaBuTa ¢ MOMOIIBI0 KOJOBBIX CIIOB
B JIpyrom aindasure, KogoBas Tabnuna, nexonupoBanue. Koauposanue
TekcToB. PaBHOMepHbIi koa. HepaBHoMepHbIi koa. Koauposka ASCIL.
Bocemubuthbie koaupoBku. Ilonstue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIONb30BAHUEM PAaBHOMEPHOTO U

HepaBHOMEpHOTro koja. H(popMaloHHbIi 00bEM TeKkcTa

NudopmannonHsiii 00bEM NaHHBIX. BUT — MHHHUManbHas €IWHUIA

KOJIM4YecTBa MHPOpMAIMK — IBOMYHBIN paspsa. Enununel nsmepenus

nH(OpPMAIIMOHHOTO 00bEMa MaHHBIX. but, OaiiT, KunobaiT, Meradaur,
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2.5

rurabaiiT. CKOpoCcTh mepeayn JaHHbIX. EMUHHUIBI CKOPOCTH Mepeaadn

JaHHBIX

KomupoBanue mnBera. I[BeroBbie monenmu. Moxaens RGB. ['myGuna
kopuposaHnus. [lanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcens.
Onenka wuHPOpPMAMOHHOTO 00BEMA TpapUUecKUX JAaHHBIX IS

pacTpoBOro U300paskeHus

Konuposanue 3Byka. PaspsgHocts M yactora 3amucu. KosmuecTBo
KAaHAJIOB 3aIIMCH.
OIIGHKa KOJIMYCCTBCHHBIX IMMApaMCTPOB, CBA3AHHBIX C IPCACTABIICHUCM U

XpaHeHUEM 3BYKOBBIX (ailioB

Heno3unmonHble ¥ TO3UIMOHHBIE CUCTEMBI CUHCIEHUS. AnaBuUT.
OcHoBanue. Pa3B€puyTas ¢opma 3ammcu uncia. [lepeBo B IeCATUIHYIO
CUCTEMY UYHCEJI, 3alUCAHHBIX B IPYTHX CUCTEMAaxX CUHUCIICHUS.

PumMmckas cucrema cuucieHus

2.6

JlBonunas cuctema cunciienus. [lepeBos 1enbix yncen B pezaenax ot 0
no 1024 B nBouuHyro cucteMy cuucieHus. BoceMepuuHas cucrema
curciienus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B JIBOMYHYIO U
necsITHUHyl0 cucteMbl U oOpatHo. IllectHamnatepuyHas cucrema
cuncienus. IlepeBon umcen W3 IIECTHAIIATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYI0 U JECATUYHYIO CHUCTEeMBI H OOpaTHO.

Apudmerrueckue onepanuu B IBOMYHON CUCTEME CUUCTICHUS

2.7

Jlormueckne BBICKa3bpIBaHMA. Jlormueckue 3HAUECHHS BBICKA3BIBAHHH.
DneMeHTapHble U COCTaBHbIE BbICKa3bIBaHUs. Jlormyeckue omnepamuu:
«» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXEHUE), «WIH» (IU3BIOHKITHS,
JIOTUYECKOEe CIOXEHHE), «He» (Jormueckoe orpuianue). l[lpuopurer
Joruyeckux onepanuil. OmnpeneneHWe HCTUHHOCTH — COCTaBHOIO
BBICKA3BIBaHUSI, €CJIM U3BECTHBI 3HAUSHUSI HCTUHHOCTH BXOJISIIINX B HETO
3JIEMEHTApHBIX BbICKa3bIBaHWi. Jlornueckue BbeIpakeHud. I[IpaBuia
3aMucy JIOTHYECKHX BbIpaxeHwil. [locTpoeHne TaOIUIl UCTUHHOCTH

JIOTHYECKUX BBIPAXKEHUI

2.8

Jlorndeckue »IEMEHTHL. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMU

KOMIIbIOTEpa
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2.9

HemnpepsiBHble U JgucCKpeTHble MoAeiu. VMuTanumoHHbIE MOAEIH.
Urposeie Mogenu. OneHKa aJeKBATHOCTH MOJACIH MOJACIUPYEMOMY

00BEKTY U LIEJISIM MOJICIIMPOBAHUS

2.10

Tabnuunsie Monenu. Tabnuia Kak mpeAcTaBiIeHUE OTHOIICHUS. basbl
nanHblx. OTOOp B TabimuIe CTPOK, YJIOBIETBOPSAIOIIUX 33JaHHOMY

YCIIOBUIO

2.11

I'pad. Bepmuna, peopo, MyThb. OpueHTHpOBaHHBIE u
HeopHeHTUpoBaHHble Tpadsl. [lnmuua (Bec) pebpa. BecoBas marpuia
rpada. JlnuHa myTtu Mexay BepiiuHamu rpada. [louck onTUMansHOTO
nytu B rpade. HavanpHas BepmnHa (MCTOYHMK) M KOHEYHAs! BEpIIMHA
(cTok) B opueHTHpOBaHHOM Tpade. Boluncienue konuuecTBa myTel B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepmmHa (y3en), uct, pedpo (jayra) nepesa. Beicota
nepeBa. [lommepeBo. Ilpumepsl ucmonb30BaHus JepeBbeB. [lepebop

BapHWaHTOB € IOMOLIBIO ACPCBA

ANrOpUTMBI M IPOIPaMMHUPOBAHKE

3.1

3.2

CgoiicTa anropurma. CriocoObl 3aIIUCH aaTropuT™Ma (CIOBECHBIH, B BUIE
OJIOK-CXEMBI, IPOrpaMma).

CocraBieHre aIrOpPUTMOB H TIPOTPAMM C HCITOJIb30BAHUEM BETBJICHUH,
IUKIOB W  BCIIOMOTaTENbHBIX  QITOPUTMOB Ui  YIpPaBJICHUSA
ucnonnuteneM (Pobor, Uepenamka, UYepTéxHUK U JIpyrue).

Brinonnenue AJITOPUTMOB BPYUYHYIO U Ha KOMIIBIOTEPC

S3pik  mporpammupoBanusi (Python, C++, Ilackans, Java, C#,
[IxonpHBIA ATropuTMUYecKuil SI3bIK).

Cucrema nporpaMMUpPOBAHHUS: PEJAKTOP TEKCTA IPOrPaMM, TPAHCIIATOP,
OTJIATYUK.

Ilepemennas: Tum, wuMs, 3HauyeHue. llenble, BelleCTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBanBaHus. ApupMETHIECKHE BHIPAKEHUS U MOPSA0K UX
BbIuKcaeHus. Onepanuu ¢ HeabIMU YUCIaMU: LEIOYUCIEHHOE JEJICHNE,
octaTok OT JeneHusa. BerBnenus. CocTaBHblE YCIIOBUSL (3alMCh
JIOTUYECKUX BBIPA)KEHUH Ha H3Y4aeMOM S3BIKE MPOrPAMMUPOBAHMS).
Haxoxnenne munumyma

U MakCHUMyMa U3 JIBYX, TPEX U YETHIPEX 4ucell. Pemenue KkBaapaTHOro

YpaBHEHHUsI, MMEIOIIEro BeLIeCTBEHHbIE KOpHHU. Lluki ¢ ycnoBuewm.
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3.3

AnroputMm EBkiuaa /i HaXxokJ1eHUsI HAaMOOJIBLIET0 OOLEro AEIUTeNs
JBYX HATypaJibHBIX 4Kces. Pa3OueHne 3amucu HaTypaJbHOTO YKCIIa B
MO3UIIMOHHON CHUCTEME C OCHOBaHUEM, MEHbIIUM WM paBHbIM 10, Ha
ornenbHble 1Uppel. [lukn ¢ mepeMeHHOW. AJTOPUTMBI TIPOBEPKH
JEIMMOCTH OJIHOTO LIEJIOTO YMCIIa Ha JPYroe, MPOBEPKU HATYpPaIbHOTO

4YucCiia Ha IpOCTOTY

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIC)
nepemennble. IlocumBonbpHas o0paboTka crpok. Ilomcdér dwacToThl
MOSIBJICHHSI CUMBOJIA B CTpOKe. BcTpoeHHbIe GYHKIMU Il 00paboTKH

CTPOK

3.4

3.5

OnpeneneHI/Ie BO3MOJXHBIX PC3YyJIbTATOB pa6OTBI ajropurMa IIpu
JAaHHOM MHOXCCTBC BXOAHBIX JAaHHBIX, OIPCACICHHUEC BO3MOKHBIX

BXOJAHBIX JAHHBIX, TPUBOJANINX K JAHHOMY PC3YyJIbTATy

Tabnuunble  BenuuuHbl  (MaccuBbl).  OAHOMEpPHBIE  MAacCHBBI.
CocraBieHne ¥ OTJIaJKa MPOrpaMM, pEATU3YIOIIUX  THUIIOBbIE
aJITOPUTMBI 00PaOOTKH OJJHOMEPHBIX YMCIOBBIX MACCUBOB, HA OJTHOM M3
sa3plkoB  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIkonbHBIH ATTOPUTMUYECKHA SI3bIK): 3aMI0THEHHE YUCIIOBOI'O MAaCCHBA
CIIy4aHBIMHM YMCJIaMH, B COOTBETCTBUHU C OPMYJION MK MyTEM BBOAA
qHceNl, HaXO0XKJIEHHE CyMMbI 3JIEMEHTOB MAacCUBa, JIMHEHHBIN MOMCK
3aJaHHOTO 3HAa4€HHUs B MAacCHUBE, MOJACYET DJIEMEHTOB MACCHUBA,
YJIOBJIETBOPSIOIINX 33JJaHHOMY YCJIOBHIO, HAXOXKAEHUE MUHUMAILHOTO
(MakcumanibHOrO)  B1MeMeHTa  MaccuBa. CopTUpOBKa  MaccuBa.
OOpa0OoTka TOTOKAa JAHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI,
Cp€aHCro apH(bMeTqucxoro, MHUHUMAJIBHOIO MW MaKCHUMAJIBbHOI'O
3HAYeHUs  JJIEMEHTOB  IIOCIEI0BATEIbHOCTH,  YAOBJIETBOPSIOIIUX

3aJJaHHOMY YCJIOBHIO

3.6

VYmupasnenue. Curnan. OOpaTtHast cBsi3b. [lomyueHue CHUTHAJIOB OT
M (POBBIX JATUMKOB (HApUMeEp, KacaHUs, paCCTOSIHUS, CBETa, 3BYKa).
[Ipumepsl HcnoONb30BaHUS MPUHIMIA OOpPaTHOM CBSI3M B CHCTEMax
YOPABJICHUS] TEXHUYECKUMH YCTPONCTBAMU C IMOMOIIBIO JTaTYUKOB, B

TOM YHCJIE B POOOTOTEXHHUKE

NudopmaninoHHbIe TEXHOJIOTUN

4.1

TexkcToBble JOKYMEHTHI U UX CTPYKTYpPHBIE 2JIEMEHTHI (CTpaHuIa, ad3ail,

CTpOKa, CJIOBO, CHMBOJI).
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4.2

4.3

TekCTOBBIN MPOLIECCOP — MHCTPYMEHT CO3/IaHUS, PEIAKTUPOBAHUS M
¢dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTta. PepakTupoBaHue
tekcra. CBoiictBa cumBoioB. [Ilpudt. Tunsl mpudTos (pyodieHsie, ¢
3aceykaMu, MOHOIIMpHHHBIE). [lomykupHOE M KypcUBHOE HauepTaHHUE.
CpoiictBa a0zameB: TpaHulbl, aO3alHBIA  OTCTYN, HWHTEPBAJ,
BbIpaBHUBaHue. [lapamerpsl cTpanunl. CtuieBoe (opMaTHpOBaHUE.
CrpykrypupoBanue HH(POPMAIMU C MOMOINBIO CIHCKOB W TaOJUI.
MmuoroypoBaeBble cnucku. JloGaBiaeHnwe Ta0nuil B  TEKCTOBBIE
JNOKyMeHThl. BcTaBka H300pakeHWH B TEKCTOBBIE JIOKYMEHTHI.
Oo6Tekanne n300pakeHuii TeKCTOM. BKiTloYeHe B TEKCTOBBIM JOKYMEHT
auarpamm, GopMmys, HyMepaluu CTpPaHHI, KOJOHTHTYJIOB, CCBUIOK U

APYTUux 3JICMEHTOB

PactpoBrie pucynku. Mcnonb3oBanue rpauuecKkux NpUMUTHBOB.

Onepanuu penakTupoBaHus TpapUUYecKMX OOBEKTOB, B TOM YHCIE
udpoBex (doTorpaduii: W3MEHEHHE pa3Mmepa, 00pe3ka, TOBOPOT,
oTpaxkeHue, paboTa ¢ obnacTsaMu (BblIEICHHE, KOMUPOBAHUE, 3alIUBKA
LIBETOM), KOpPPEKLUs LBETa, SPKOCTU M KOHTpacTHOcTU. BekTopHas
rpaduka. CozaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CPEICTBAMU
TEKCTOBOTO TIpolleccopa WM JPYTUX MporpaMMm (TMPUIIOKEHH ).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[ToaroroBka MynpTUMEIUUHBIX mpe3eHTanuil. Cnaiin. J[obaBneHue Ha
claii TekcTa W wm3o0pakeHwil. PaboTa ¢ HECKOJBKUMHU Crailamu.
JloGaBnenne Ha cnaiJ ayAMOBU3YalbHBIX JaHHBIX. AHHMAIIUS.

I'unepcceslikn

4.4

Tunel 7aHHBIX B SYEMKax SJEKTPOHHOUM TaOnuIbl. PegaktupoBanue u
dbopmatupoBanue Tabnui. BceTpoeHHble GYHKIMM JUIsI  TIOHWCKA
MakCUMyMa, MHHHUMYMa, CyMMBI W CPEIHETO apu(pMeTHIECKOTO.
CopTupoBKa JaHHBIX B BBIJICTICHHOM Auana3oHe. [loctpoenue nuarpamm
(rucTorpamMma, Kpyromas auarpamma, ToueyHasl auarpamma). Beioop
tuna gauarpammel. IIpeoOpazoBanue QopmMyn Mpu  KONHUPOBAHUU.

OTHOCI/ITeJ'II)HaSI, a0COJIFOTHAS U CMEIIaHHas aapecanunsa

4.5

VYcnoBHBIE BBIUMCICHHS B 3JIEKTPOHHBIX Tabmumax. CyMMHUpOBaHHE U
MoACY€T 3HAUEHUH, OTBEdHalolUX 3aJaHHOMY ycioBuro. OOpaboTka
Oonmpux  HAOOPOB  MaHHBIX. YHCIEHHOE  MOJEIMPOBAHHE B

ANEKTPOHHBIX TAOJIHIIAX
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