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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHGOpMaTUKE HAa YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOOQ, a takxke (penepanbHoi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma no uadopmaTuke Aa€T NpeCTaBICHUE O IENAX, OOIIeH CTpaTeruu
o0y4eHUs, BOCIUTAHUS U Pa3BUTHUsI 00yJaIOIIUXCSA CpelICcTBaMU UH(POPMATUKU HA
yriayoJIEHHOM YpPOBHE, YCTAaHaBJIMBAeT 00s3aTEIbHOE MPEAMETHOE COJACp)KaHUE,
IpeayCMaTpUBAET €ro CTPYKTYpHUpPOBAHHME IO pas3jeiaM M TeMaM, OINpelesseT
pacripeiesieHre ero mo kiaccaM (rojiamMm u3ydeHus).

[Iporpamma o uHopMaTuke onpeaesieT KOJIUUeCTBEHHbIC U KaUeCTBEHHbIS
XapaKTEPUCTUKU YUeOHOTr0 Marepuala sl KaXXJ0To ToJia U3Y4eHHUs, B TOM YHCIIC
JUISL COIEP KATEIbHOTO HAIMOJHEHUSI Pa3HOro BHJa KOHTPOJIST (IIPOMEKYTOUHOU
aTTeCTalluu oOy4Jaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyJapCTBEHHOW UTOTOBOM atrectamuu). [Iporpamma no nundopmMatuke sSBISICTCS
OCHOBOM [IJI1 COCTaBJIEHUS AaBTOPCKUX Y4YEOHBIX MPOTpaMM U Y4EOHUKOB,
TEMATUYECKOTO TUIAHUPOBAHUS Kypca yUYUTEIIEM.

Heasimu wu3ydyenus uWHGOPMATUKA HA ypPOBHE OCHOBHOTO  OOIIETO
00pa30oBaHuUs SIBIISIFOTCS:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW WHOOPMATHKU, TOCTIKEHUAM HAYYHO-TEXHUYECKOTO
nporpecca ¥ OOIIECTBEHHOW MPAKTHKH, 3a CYET pa3BUTHUS MPEACTaBICHUN 00
uHpOpMAIIMK KaK O Ba)KHEHIIIEM CTPAaTErHYecKOM PECypce Pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, oOIlIecTBa, IMOHMMAaHWE pPOJIU HWH(GOPMAIIMOHHBIX IPOIECCOB,
WH()OPMAITMOHHBIX PECypCcoB W HMH(POPMAIMOHHBIX TEXHOJOTUHA B YCIOBHUAX
nrdpoBoii TpaHchopManuu MHOTHX cep KU3HU COBPEMEHHOTO OOIIIECTBA;

pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHHS KaK HEO0OXOIUMOTO YCJIOBHUS
npoecCHoHaTbHOMN NEeITeTbHOCTH B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE,
MIPEATOIaramIIero CrnocoOHOCTh 00ydaromerocs: pa3ouBaTh CIOKHBIE 3a7a4d Ha
Oomee MpocThie MO/A3aJa4i, CPABHUBATH HOBBIC 33J1a4d C 3aJa4aMH, PEIIEHHBIMU
paHee, ONpeAesITh MIark A JOCTUKEHUS pe3yIbTaTa U Tak Jajee;

dbopMHupoBaHUE W pa3BUTHE KOMIIETEHIIMHA OOydaronmuxcs B o00JacTu
MCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJOTHM, B TOM 4YHCIIE
3HAaHUM, yYMEHUW M HaABBIKOB palbOThl ¢ uH(OpMaIlMed, MmporpaMMHpPOBAHUS,
KOMMYHHMKAIIMM B COBPEMEHHBIX IU(MPOBBIX Cpeax B YCIOBUAX OOECIECUCHHS
MH(POPMALIMOHHOMN 0€30MaCHOCTH JIMYHOCTH 00YyUYaroerocs;

BOCIIMUTAHKE OTBETCTBEHHOI'0 U M30UPATETHHOIO0 OTHOIICHUS K HH(OpMaLuu ¢
y4€TOM MPABOBBIX M ITHUYECKUX ACHEKTOB €€ pacHpOCTPaHEHHUs, CTPEMIICHUS K



MPOJOJDKEHUIO 00pa3oBaHuss B 00JacTd HH(DOPMAUMOHHBIX TEXHOJOTMH U
CO3HMJIATENbHON JESATETbHOCTH C TMPUMEHEHHEM CpEeACTB HH(OPMAlMOHHBIX
TEXHOJIOTUH.

HNupopmaTuka B OCHOBHOM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JAUCUUIUTMHBI, H3YyYaromien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMAaTH3allMU WH(POPMAIIMOHHBIX
MPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JlacTH  TpUMEHEHUs  WH(POPMATHUKH, TMPEKIE  BCETO
MH(POPMAIMOHHBIE TEXHOJIOTHH, YIPABICHUE U COIMABHYIO cepy;

MEXIMCIUIUIMHAPHBIA ~ XapakTep WHpOpMAaTHKH ©  HWHOOPMAIMOHHOU
JeSITeTLHOCTH.

N3ydyenne wHGOpPMATUKA  OKAa3bIBAET  CYIIECTBEHHOE  BIHMSHHE  Ha
GopMupoBaHUE MHPOBO33PEHHSI OO0YYaIOMIETOCs, €ro JKU3HEHHYIO IO3HIIUIO,
3aKJIaJibIBa€T OCHOBBI  TMOHWMAaHHUA TPUHIUNOB  (QYHKIMOHUPOBAHHS U
MCTIOIh30BaHMsI HH(POPMAIIMOHHBIX TEXHOJOTHI KaK HEOOXOIMMOTO HHCTPYMEHTA
NPaKTUYECKH JIOOOW JEeATENIbHOCTH ¥ OJIHOTO W3 Haumbolee 3HAYMMBIX
TEXHOJIOTUYECKUX JJOCTHKCHHUI COBPEMEHHON UBMIH3AIIMU. MHOTHE IPEMETHBIC
3HaHMUSI U CIOCOOBI JIESITEIbHOCTH, OCBOEHHBIE OOYYaIOIIMMHCS TMPU U3YYCHUH
MH(POPMATHUKH, HAXOJAT MPUMEHEHHE KaK B paMKax 00pa3oBaTelbHOTO IMpoliecca
OpU W3Y4YEHUW JAPYTUX NPEIMETHBIX 00JiacTel, TaKk U B HMHBIX >KU3HEHHBIX
CUTYyallUsX, CTAHOBSTCSA 3HAYUMBIMU 11 (DOPMHUPOBAHUS KAYECTB JHUYHOCTH, TO
€CTh OpPUEHTHUPOBAaHB Ha (HOPMHUPOBAHUE METANPEAMETHBIX W JUYHOCTHBIX
PEe3yIbTATOB O0yUCHHUSI.

OcHoBHbIe 3a1aun yueOHOro npeameta «Mubopmaruka» — chopMupoBaTh y
oOydJarommuxcs:

NOHMMAaHWE TPHUHIIMIIOB YCTPONCTBA W (PYHKIIMOHHPOBAHUA OOBEKTOB
U(GpPOBOTO OKPYXKEHHsI, MPEJCTABICHUS 00 UCTOPUM M TEHICHLUSAX Pa3BUTHS
uH(hOpMaTHKHU TIeproa udpoBoii TpaHChHOPMAIIMN COBPEMEHHOTO 00IIEeCTBA;

BJa/icHrEe 0a30BBIMU HOpPMaMH MH(POPMAIIMOHHOW STUKH M MpaBa, OCHOBAMHU
nH(OpMAIIMOHHOW O€30MacHOCTH, 3HAHUS, YMEHUS ¢ HaBBIKH TPaMOTHOMU
MMOCTAHOBKH 33/1a4, BO3HUKAOIINX B IPAKTUYECKOM AEATEITHHOCTH, JIJISI UX PEIICHUS
C TOMONIBI0  WHPOPMAIMOHHBIX  TEXHOJOTHH, YMEHUS W  HaBBIKU
(dbopManTu30BaHHOTO OMMCAHUS TTOCTABJICHHBIX 33729,

6a3oBble 3HaHHA 00 WH(GOPMAIMOHHOM MOJEITUPOBAHUH, B TOM YHCIE O
MaTeMaTHIECKOM MOJICTTUPOBAHHH,

3HAHWE OCHOBHBIX QJITOPUTMUYECKUX CTPYKTYp U YMEHHE MPUMEHSATH ITH
3HAHWS N1 TIOCTPOCHHS QJTOPUTMOB PEIIECHUS 3a/ad MO0 WX MaTeMaTHYeCKUM
MOJIETISIM;



YMEHHUS W HaBBIKM COCTaBJICHHUS HPOCTBIX MNPOrpaMM IO IMOCTPOEHHOMY
NrOPUTMY Ha OJTHOM U3 A3BIKOB POTPAaMMHPOBAHUS BBICOKOTO YPOBHS;

YMEHUS U HaBbIKU 3(PQPEKTHUBHOIO UCIIOJb30BAHUS OCHOBHBIX THIIOB
MPUKIAJAHBIX MporpaMM (PUIIOKEHH) 00111ero Ha3HAYeHHUsI U MH()OPMALIMOHHBIX
CUCTEM JJIs pEUIeHHs C X TOMOUIBIO MPAKTUYECKUX 3a]1ay;

YMEHHE T'PaMOTHO MHTEPIPETHPOBATH PE3YNIbTATHI PEILICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 MH(POPMALMOHHBIX TEXHOJOTUH, NPUMEHSTbh IOJTYyYEHHBIE
pE3yJIbTAThl B IPAKTUYECKOM €SI TENIbHOCTH.

Henn u 3amaun u3ydeHUs: MHPOPMATUKH HAa YPOBHE OCHOBHOIO OOILETO
o0pa3oBaHus ONPENEIAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUs y4eOHOro npeiMera
B BUJIE CJIEIYIOUIUX YETHIPEX TEMATUUECKUX Pa3/IeIIOB:

g poBasi TPaMOTHOCTb;

TEOPETUYECKHUE OCHOBBI UH(POPMATUKH;

AITOPUTMBI U IPOrPaMMHUPOBAHUE;

UH(GOPMAIIMOHHBIE TEXHOJIOTHH.

B cucreme obGmiero oOpa3zoBaHus MHPOpMATHKa MNpU3HAHA OOS3aTEIbHBIM
y4eOHBIM MPEAMETOM, BXOJSAIIMM B COCTaB MpeIMETHON obnactu «MaTtemartuka u
unpopmatukay. DPIOC OOO mnpeaycMoTpeHbl TpeOOBaHUS K OCBOCHUIO
NPEIMETHBIX Pe3yIbTaTOB MO0 HH(POPMATHKE HA 0A30BOM U YIIyOJIEHHOM YPOBHSX,
UMEIOIUX 00Illee COoIEepKaTeIbHOE SAPO U COTIACOBAHHBIX MEXAY CcO00il. DTo
MO3BOJISIET PEAM30BbIBATh YIIyONEHHOE HM3yueHHue MH(GOPMATUKHU KaK B pamMKax
OTJEIBHBIX KJIACCOB, TaK M B paMKaxXx WHAUBUAYaIbHBIX 00pa30BaTEIbHbIX
TPACKTOPHH, B TOM YHCJIE HMCIOJIb3Yysl CETEBOE B3aMMOJCWCTBHE OpPraHu3allui U
JTUCTAHIIMOHHBIE  TexHoJoruu. [lo 3aBepHIeHHH  pealu3aluu  IPOrpaMm
yrayOia€HHOTO ypOBHSA OOydarmiuecs CMOTYT JeTalbHEe OCBOUTH MaTepual
0a30BOr0 ypOBHS, OBJIAJIETh PACHIMPEHHBIM KPYTrOM MOHSTHH W METO/OB, PEIIaTh
3a/1a4u 00JIe€ BBICOKOI'O YPOBHS CJI0KHOCTH.

OO0miee 4MCIIO YacoB, PEKOMEHIIOBAHHBIX ISl M3y4YeHUS HWHPOPMATUKH HA
yrayoneHHoMm ypoBHe, — 204 yaca: B 7 kiacce — 68 1acoB (2 yaca B HEJeNi0), B 8
KJiacce — 68 4acoB (2 yaca B Hellento), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPXAHUE OBYUYEHUA
8 KIIACC

TeopeTnueckue 0CHOBbI HHPOPMATHKH.

[lo3urmoHHbIE U  HEMO3UIIMOHHBIE CHUCTEMBbI CUHUCIEHUSA. AJdaBuT.
OcnoBanue. Pa3sépuyras ¢opma 3anucu uncna. [lepeBoa B AECATUUHYIO CUCTEMY
quceJl, 3aMCaHHBIX B IPYTUX CUCTEMaX CUMCIICHHUS.

Pumckast cuctema cuucneHus.

JlBonuHasi cucrema cuucienus. [lepeBoj HATypalbHBIX YKCENI B JBOUYHYIO
cucteMy cuucieHus. BoceMepuuHas cucrema cuucieHus. llepeBon uucen us
BOCBMEPUYHON CHUCTEMBbI B JBOMYHYIO W JECATHUYHYIO CHUCTEMBI U 0OpaTHO.
[lecTHanmatTupuaHas cucrema CUUCIIEHUSL. [lepeBon qucen u3
MIECTHAIIATUPUIHON CUCTEMBbl B JIBOMYHYHO, BOCBMEPHUHYIO M JCCATUYHYIO
CHUCTEMBI U 0OPATHO.

ApudmeTrndeckue ornepai B JBOUYHON CUCTEME CUUCIICHHUS.

[IpencraBnenne 1menbIx uucell B P-WYHBIX  cHCTeMax  CUMCIICHUS.
Apudmernyeckue onepanuu B P-U4HbIX cucTeMaX CUUCIICHHUS.

Jlornueckue BbICKa3biBaHMs. Jlormyeckne 3HA4Y€HUsS  BBICKA3bIBAaHUMU.
DNeMEeHTapHbIE W COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omepamuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHE), «WIN» (IU3bIOHKIUS, JOTHYEeCKOe
CJIOKEHHE), «HE» (JOTMYECKOE OTPUIIAHUE), «HCKIIOYAONIEE UIN» (CIOKEHHUE IO
MOAYJIIO 2), <«UMIUTAKaIus» (CI€AOBAHUE), <«OKBUBAICHIHUA» (JTOTMYECKas
paBHO3Ha4YHOCTH). [IpuoputeT nornueckux onepanuid. OnpenesieHHe UCTUHHOCTU
COCTaBHOT'O BBICKAa3bIBAHUS MPHU MU3BECTHBIX 3HAYCHUSX UCTMHHOCTH BXOISIIUX B
HEr0 3JIEMEHTAPHBIX BbICKAa3bIBAHUIM.

Jlornueckue BelpakeHusa. I[IpaBuna 3amMcu JIOTUYECKUX BBIPAKCHUMU.
[locTpoenne TabIULl HCTUHHOCTH JIOTUYECKHX BBIPAXKEHUW. YIIPOILIECHUE
JIOTUYECKUX BBIPAKECHUN. 3aKOHBI anreOpbl Joruku. [locTpoeHme JOrudecKux
BBIpaKEHUU MO TaOJIUIE UCTUHHOCTH.

Jlornueckue 31eMeHThbl. 3HAKOMCTBO € JJOTHYECKUMH OCHOBAMU KOMITBIOTEPA.
Cymmarop.

AJITOPUTMBI U TPOTPaMMHPOBAHHME.

S3pik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema
MPOrpaMMUPOBAHUS: PEJAKTOP TEKCTA MPOTrpaMM, TPAHCIATOP, OTIATUHK.

[lepemennas: tun, uMmsi, 3HaueHue. Llenbie, BelIECTBEHHbIE U CUMBOJIbHbBIC
MIepEMEHHBIE.

Oneparop mnpucBanBaHus. ApUPMETUYECKUE BBIPAXKEHHUS U TOPSAOK HX
BbIYMCIIeHUA. Onepaiyu ¢ 1eJIbIMA YUCIaMHU: 1IeJIOYUCICHHOE JICJICHUE, OCTaTOK OT
nenenus. [IpoBepka 1eIMMOCTH OJHOTO LEIOT0 Yucia Ha APYroe.



Omnepatnuu ¢ BelIeCTBEHHbIMU YUCIaMU. BcTpoeHHble GyHKIUU.

Crnyyaitnbie (mceBAOCTyYalHbIE) YHCIA.

BerBnenusa. CocTaBHbIE YCIOBUA (3aMCh JIOTMYECKHX BBIPAKEHUM Ha
M3y4aeMoOM SI3bIKE IpOorpaMMHUpoBanusd). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa U3
IBYX, TPEX W YETBIPEX 4yucell. PelleHue KBagpaTHOIO YpaBHEHUs, HUMEIOLIETO
BELIECTBEHHbIE KOpHU. Jlornueckue nepeMeHHsbIe.

HuanoroBass oOTjagka MpPOrpaMM: IIOLIArOBOE BBIMOJHEHUE, MPOCMOTP
3HAYEHUN BEJTUYMH, OTJIAI0YHbIA BBIBOJ, BBIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™ EBkimpma 1 HaxoxXAeHHS HauOOJBIIETO
oOwIero JenuTens ABYX HATypajbHbIX uuces. Pa3bueHue 3amucu HaTypalbHOIO
yyclia B MO3UIIMOHHON CHCTEME C OCHOBAaHHEM, MEHbIIMM WM paBHbIM 10, Ha
oTaenbHble HUPphl. Pa3noxkeHne HaTypadTbHOIO YUCIA HA MPOCTHIE COMHOKUTEINH.

[uks c mepeMeHHOo#. AITOPUTM MPOBEPKU HATYPATBHOTO YKCIIa HA MPOCTOTY.

Ananuz anroputmoB. OrpejieieHHe BO3MOXHBIX PE3YJIbTaTOB PadOThI
aNropuTMa MpHu 3aJJaHHOM MHOKECTBE BXOHBIX JAHHBIX, OMPEIEICHNE BO3MOKHbBIX
BXOJIHBIX JaHHBIX, IPUBOJIAIINX K TAHHOMY PE3YyJIbTaTy.

OO0paboTKa MOTOKA JIaHHBIX: BBIYMCIEHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(PpMETUIECKOr0, MHUHUMAJIBHOTO W MaKCUMAaJbHOTO 3HAYEHHH DIIEMEHTOB
MIOCJIEI0BATEIIBHOCTH, YAOBIETBOPSIOIINX 3aJaHHOMY YCIJIOBHIO.

O06paboTka CUMBOJIBHBIX JTaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas 06padoTKa cTpoK. [1o1cu€T YacTOTHI MOSBICHHUS] CHMBOJIA B CTPOKE.
Bcerpoennsie GyHKIMU 17151 00pabOTKH CTPOK.

Tabnuunble BeanunHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CoCTaBieHHE U
OTJIaJIKa MPOTPaMM, PEaTU3YIOIUX TUIIOBBIE alTOPUTMBI 00PAOOTKH OJHOMEPHBIX
YHCIOBBIX MACCHBOB, Ha OJHOM M3 I3BIKOB MporpammupoBanus (Python, C++, Java,
C#): 3amomHeHHE YHMCIOBOTO MAacCHBa CIy4YailHBIMM YHCIIaMH, B COOTBETCTBHUH C
dopmynol win myTéM BBOAA YHCEN, HaXOXKJICHHE CyMMblI 3JIEMEHTOB MacCHBa;
JUHEWHBIA MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHBE, MOJACYET 3JIEMEHTOB MacCHUBa,
YAOBJIETBOPSIOMINX  3aJaHHOMY  YCIIOBHIO, HAaXOXIE€HWE  MHHUMAJIbHOTO
(MaKkcHUMalabHOTO) JIIEMEHTA MAaCCHBA.

[ToHsATHE O CITIOKHOCTHU AITOPUTMOB.

NupopmManoHHbIe TEXHOJIOIUH.

[Torsitue 006 >neKTpOHHBIX TabmuIax. THITHI TAHHBIX B STMEUKAX DJIEKTPOHHOM
Tabymnbl. PenaktupoBanue u popmarupoBanue Tabmuil. BctpoeHubie GyHKINAN 115
MOWCKAa MaKCUMyMa, MHUHUMyMa, CYMMBl W CPEIHETO apu(pMETHIECKOTO.
CoptupoBka u ¢GuIbTpalusi JaHHBIX B BBIJIEIEHHOM Juana3oHe. I[loctpoenue
auarpamMm (TuctorpamMma, Kpyropasi AuarpaMmma, TouedyHasi guarpamma). Beioop
TUIA TUArPAMMBbL.



[IpeobpazoBanue Gpopmyn npu konupoBaHuu. OTHOCUTENBHAS, a0CONIOTHAS U
CMEIIIaHHas aJpecariysl.



IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHA IIPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
HaIPaBJICHO HA JIOCTHXKEHUE OOYYAIONTUMHUCS JIMYHOCTHBIX, METAIPEIMETHBIX |
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS COJEPKAHUS YICOHOTO MpeaMETa.
JIMYHOCTHBIE PE3YJIBTATbDI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HAMPABICHHOCTh HaA peEIIeHUEe 3ajad
BOCIIUTAHMS, PA3BUTUS U COLMAIM3AIMU OOYyYalolUXCs CPEJACTBAMH Y4EOHOTO
npeaMeTa.

B pesynbrate uszyueHus wHGOPMATUKH Ha YPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus y obOyuaromierocss OyayT copMHUpOBaHbI CIEAYIONIME JTUIHOCTHBIC
pEe3yIbTaThI B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY H
HAyYHOMY HAacleAuio, TOHMMaHUE 3HAauYeHUs MH()OpPMATHUKU KaK HAYKUA B KU3ZHU
COBPEMEHHOI'0 00IleCTBa, BIaJCHUE JTOCTOBEpPHOM MHGPOpMAIMEl O MepenoBbIX
MHUPOBBIX M OTEUYECTBEHHBIX JOCTIKEHHMSIX B 0O0JacTH HWHOOPMATUKU H
MH(POPMAIIMOHHBIX TEXHOJOTUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1udpoBoi TpaHchopMaIK COBPEMEHHOT'O O0IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OpHUEHTAIUsl Ha MOpaJbHbIe IIEHHOCTU M HOPMBI B CHUTYaI[MsIX HPAaBCTBEHHOTO
BbIOOPA, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHUE U MOCTYIIKH, a TAK)KE IMMOBEICHNE
Y TIOCTYIIKH JAPYTUX JIIOJEH C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCJIEACTBHUN TIOCTYNKOB, aKTHUBHOE HEIMPHUSATHE aCOIHAIBbHBIX
MOCTYNKOB, B TOM uuncie B IHTepHeTe;

3) rpaskaIaHCKOr0 BOCIIUTAHUSA:

NPEICTAaBICHUE O COIMMAIBHBIX HOPMaX H TIPABWIIAX MEKIMYHOCTHBIX
OTHONICHHWH B KOJIJIEKTUBE, B TOM YHCJIE B COIIMAIILHBIX COOOIIECTBAX, COOIIOICHHE
MpaBmI 0E€30MACHOCTH, B TOM YHCIIE HABBIKOB 0€3011acHOTO MoBeieHus B IHTepHeT-
cpeze, TOTOBHOCTb K Pa3HOOOPa3HON COBMECTHOM AESATEIbHOCTH MPHU BBIMOIHEHUH
y4eOHBIX, TTO3HABATEIBHBIX 33/1a4, CO3JaHUU y4EOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHUIO ¥ B3aHMOIOMOIIH B MpOIecCe 3TON yueOHOM NesITeNbHOCTH,
TOTOBHOCTh OIICHUBAThH CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPUILEH C TO3ULIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

4) HeHHOCTell HAYYHOI' 0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MPEJICTABICHUN 00 HHpoOpMaiuu,
UH(OPMAITMOHHBIX mporeccax u WH(GOPMAITMOHHBIX TEXHOJIOTHSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKW U OOIECTBEHHOM
MPAKTUKUA U COCTABISIONINX 0a30BYI0 OCHOBY JIsl IOHUMAHUS CYIIHOCTH HAy4YHOU
KapTUHBI MUPA;

UHTEpEC K OOYYEHHI0O M TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBIEHHOCTH H
yYpOBHs OOY4YEHUS B TaJIbHEUIIIEM;

OBJIQJICHUE OCHOBHBIMU HAaBBIKAMU HCCIIEIOBATEILCKON JESATEIHLHOCTH,
YCTAaHOBKAa Ha OCMBICJIICHHE ONBITAa, HAONIOJACHHM, IMOCTYNKOB M CTPEMJICHHE
COBCPIIIEHCTBOBATh MYTH JOCTHKCHUS WHIUBUIYAIBHOTO U  KOJICKTUBHOTO
0J1aronoayyus;

c(hOpMHPOBAHHOCTh WH(POPMAIMOHHOW KYJIBTYPBHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIbHON pPaboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypOH,
Pa3HOOOPa3HBIMU CPEJICTBAMU HH(POPMAITMOHHBIX TEXHOJOTHUM, a TaK)Ke YMCHHS
CaMOCTOSITEIILHO OINpPEAENATh LIeJIM CBOEr0 OOyYeHHUS, CTaBUTh U (HOPMYIUPOBATH
Juist ce0si HOBBIE 3ajjaud B yu€0e M TMO3HABATEIbHOM JEATEIBHOCTU, Pa3BUBATH
MOTHUBBI U UHTEPECHI CBOEH MO3HABATEIBHOM ESITEIHHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHME [IEHHOCTH KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO,
yCTaHOBKa Ha 3J0pOBBIM 00pa3 >KM3HU, B TOM 4YHCIE M 3a CUET OCBOEHUS H
coOmroieHust TpeboBaHU 0€30I1acCHOM dKCIUTyaTallui CPeACTB MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

6) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEeC K TMpaKTHUECKOMY H3yudeHuto mpodeccuit u Tpyna B cdepax
npodeccroHaIbHON NeSATEeIIbHOCTH, CBSI3aHHBIX c HH(pOPMATHUKOM,
IpOrpaMMHUpPOBAaHUEM M WH()OPMAIMOHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSAX HAYKU MHPOPMATHKY U HAYYHO-TEXHUUECKOTO MPOTpecca;

OCO3HAHHBIK BBIOOP W  TOCTPOCHWE WHIWBHUIYAIbHOW  TPACKTOPUH
00pa30BaHus U )KU3HEHHBIX IJIAHOB C yYETOM JIMYHBIX M OOIIIECTBEHHBIX HHTEPECOB
¥ TOTPEOHOCTEH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

OCO3HaHHE TJI00ATBHOTO XapakTepa JKOJOTHYECKHX MpoOJeM M MyTed uX
pemieHusi, B TOM 4YHCIEe C Y4ETOM BO3MOXKHOCTEH WH(MOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ajanranuu K N3MEHSIOIIUMCS YCJIOBUSIM COUUAIBHOM Cpe/bl:

OCBOCHHE OOYYAIONIUMUCS COIMAIBHOTO OIbITa, OCHOBHBIX COIHATBHBIX
poJiell, COOTBETCTBYIOIIMX  JIEATCTLHOCTH  BO3pacTa, HOPM W  TIPaBHI
00111eCTBEHHOTO MOBEACHUS, (POPM COLIMAIILHOM KU3HU B TPYMIAX U COOOIECTBAX,
B TOM YHCJIE CYIECTBYIONMNX B BUPTYaTbHOM MIPOCTPAHCTRBE.

METANPEIMETHBIE PE3YJIbTATBI



MeranpenMeTHbIE pe3yibTaTbl OCBOEHHUS MPOrpaMMbl MO HHPOpPMATUKE
OTpaXalOT  OBJIAJICHUE  YHHUBEpPCAJbHBIMU  Y4YEOHBIMU  JACUCTBUSMU  —
ITI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBHS

ba3oBble JiornyecKkue NecTBUA:

YMEHUE OMNpeJeNsiTh TMOHATHUS, CO3/JaBaTh OOOOIIEHUS, YCTaHaBJINBATH
aHaJIOTUH, KJIACCU(UIIMPOBATH, CAMOCTOSATEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPHUHU
JUIs KiIaccuUKalMy, YCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKUE  PACCYXKJEHMs, TMPOBOJUTH  YMO3aKIIOUeHUS  (UHIYKTHUBHEIE,
JIETyKTUBHBIC U 110 aHAJIOTHH) U BBIBOJIBL;

yMEHUE CO371aBaTh, IMPUMEHITh M MPeoOpa3oBhIBATH 3HAKM W CUMBOJIBI,
MOJICJIM Ml CXEMBI JJISl PeIIeHUsI YIeOHBIX U TTO3HABATEIBHBIX 33714,

CaMOCTOSITEJIbHO BBIOMPAThH CMOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH
HECKOJIbKO BAapMAaHTOB peEIICHUs, BHIOMpATh HauOoyiee MOAXOMSIINN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

dbopMynupoBaTh BOMPOCH], (UKCHPYIOIIUE pPa3pblB MEXIY pealbHbIM U
KEJIaTeTbHbIM COCTOSTHUEM CUTYyaIlul, 00BEKTa, U CAMOCTOATEIbHO YCTAHABIMBATh
UCKOMOE U JaHHOE;

OLICHMBATh HA MMPUMEHUMOCTH U JOCTOBEPHOCTb MH(MOPMAIINIO, TTOTYUSHHYIO
B XOJI€ UCCIIE/IOBAHMS;

IPOTHO3UPOBATH BO3MOKHOE JalbHEUIIIEE Pa3BUTHE MPOIECCOB, COOBITUN U
UX TOCIEICTBHS B QHAJOTHUYHBIX WM CXOJHBIX CUTYAIUsIX, @ TAKKE BbIIBHUIaTh
MPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ undgopmanmeii:

BBISBJIATh AeUIUT WHGOPMAIMK, TaHHBIX, HEOOXOIUMBIX JIsi PEIICHHUS
MMOCTABJICHHOM 3aJ1a4H;

OPUMEHATh PA3JUYHbIE METOAbl U HMHCTPYMEHTBI IMPU TOUCKE U OTOOpE
uHOpMAIIM M3 HWCTOYHHUKOB C YYETOM TPEJIOKEHHON Y4eOHOW 3amauud u
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHOOPMAITNIO PA3TMYHBIX BUAOB U (POPM MPEICTABICHNUS;

CaMOCTOSITETLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
nHpOpMalMK U WJUTIOCTPUPOBATh peEIlaeMble 3aJayd HECIOXKHBIMU CXEMaMH,
quarpaMMamMu, HTHbIMHU TpauuecKuMH OOBEKTAMU U UX KOMOUHALIUSIMU;

OLICHUBATh JOCTOBEPHOCTh HHGPOPMAIMU IO KPUTEPUSIM, MPEIIOKEHHBIM
y4uTeNeM Wik cHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIUIO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

Oo0wenue:

CONOCTABJIAITH CBOU CYKIEHHS C CYKICHUSMH APYTMX YYACTHHKOB HAJIOTA,
0OHapy’KUBATh PA3JIMUUE U CXOACTBO MMO3UIIM;

nyOIMYHO MPEICTABIATh PE3YJIbTAaThl BHITOJIHEHHOTO OMbITA (3KCIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSITEJIbHO BbIOMpaTh (oOpMAaT BBICTYIJIEHUST C Y4€TOM 3ajdad
Npe3eHTalMl U OCOOCHHOCTEH ayIUTOPUM U B COOTBETCTBUM C HUM COCTABIISTH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJUTFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

NOHUMAaTh U HCHOJIb30BaTh MPEUMYLIECTBA KOMAH/IHONW M WHIWBHUAYaJbHOU
paboThl TpU pEUICHUU KOHKPETHOW NpoOieMbl, B TOM YHCIE MPH CO3JAaHHUU
MH(GOPMAIIMOHHOTO MTPOYKTA;

NPUHUMATh 1E€JIb COBMECTHOM HMH(POPMALMOHHOW AEATENBHOCTH MO cOOpY,
oOpaboTke, mepenade, Qopmanuzanuu WHOOPMALUK, KOJIJICKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHKEHHUIO: PACIpeNleNsiTh POJIM, TI0rOBAPUBATHCS, 00CYKAAThH
IPOLIECC U Pe3yJIbTaT COBMECTHOM padOTHI;

BBITMIOJHATH CBOIO 4acTh palboThl ¢ MHboOpMareil win uHGOPMAIIMOHHBIM
OPOJIYKTOM, JOCTHUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OIICHMBATh KaY€CTBO CBOETO BKJIA/la B OO MH(OPMAITMOHHBIN TPOIYKT IO
KPUTEPUSIM, CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBAaTh PE3YJbTAaThl C MCXOJHOW 3aJayell W BKJIAJ KaXJOro 4YieHa
KOMaHJbl B JOCTIKEHHE PEe3yJbTaTOB, Pa3AeisiTh chepy OTBETCTBEHHOCTU H
IPOSIBISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEPE] TPYIIION.

PeryjisiTUBHbIE YHHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlUsAX NPOOJIEMBI, TpeOyromme
pEIICHHUS;

OPHCHTHPOBATHCA B PA3IMYHBIX IMOAXO0JaX K MPHHATHIO PEIICHUI
(MHAMBUYATbHOC IPUHATHE PEIICHNUN, MPUHATHE PEIICHUI B TPYIINE);

CaMOCTOSITEILHO COCTAaBIIATh AJTOPHTM pENIeHUs 3aJaud (WM ero 4acTh),
BBIOMpaTh CIOCO0 pEIICHHS YYeOHOM 3aa4yu ¢ y4ETOM HMEIOIIUXCS PECypCcoOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpejiaracMble  BapHAHTHI
pELICHU;

COCTaBJIATh IUIAaH JCWCTBUK (IJIaH peaju3allid HaMEYCHHOTO aJropuTMa
peIIeHs ), KOPPEKTUPOBATH MPEIII0KEHHBIN AITOPUTM € YIETOM MOJTYICHHUS HOBBIX
3HaHUN 00 U3y4aeMOM OOBEKTE;



MPOBOJUTH BBHIOOP B YCIOBHUAX NPOTUBOPEYMBON HHPOpMaLUU U OpaTh
OTBETCTBEHHOCTb 32 PEILIECHHUE.

CaMokoHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIUU U PEPIICKCUY;

JaBaTh OLICHKY CUTYalluu U Ipejiarath jiaH €€ n3MEeHEeHUS;

YUUTBHIBATh KOHTEKCT W MPEABHUIETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTh
Opu pelIeHHH Yy4ueOHOW 3aJadud, aJanTUpOBaTh pEIICHHE K MEHSIOIIIMCS
00CTOSATCILCTBAM;

OOBSICHATH ~ TPUYUHBI  JIOCTIDKEHUS  (HEAOCTH)KCHHUsSI)  PE3yJIbTaTOB
MHPOPMAITMOHHOM JesSTeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJIUTh TO3UTHBHOE B TIPOU3OINIC/IICH CUTYyaIINN;

BHOCHUTHb KOPPEKTHBBI B JCSITEILHOCTH Ha OCHOBE HOBBIX OOCTOSATEIBHCTB,
M3MEHUBIIINXCS CUTYAIMH, YCTAHOBJICHHBIX OITHOOK, BO3HUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

IMOIHMOHAIbHbIH MHTEJIEKT:

CTaBUTH CeOs1 HA MECTO APYroro 4eioBeKka, MOHUMAaTh MOTHUBBI U HAMEPEHUS
APYToro,

IIpunsiTHe cedst M APyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIUPOBATh BCE BOKPYT JaXKEe B YCIOBUAX
OTKPBITOT'O JIOCTYIA K JIFOOBIM 00BEMaM MHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K xonimy oOydyenus B 7 kJjacce y oOydaromerocss OyayT copMHpOBaHBI
CJIEIYIOIINE YMEHHUS:

JEMOHCTPUPOBATh  BIAJCHUE OCHOBHBIMH TOHATHSIMU:  HWHGOpMAIus,
nepeaayda, XpaHeHue U 00paboTka HHPOPMAIIUHU, AIITOPUTM, UCTIOIB30BaTh UX JJIS
penieHus y4eOHbIX U MPAKTHYECKUX 33124,

KOAMPOBATh M JICKOJAUPOBATH COOOIICHUS 10 3aJlaHHBIM I[IpaBUJIaM,
JIEMOHCTPUPOBATh TIOHUMAaHHE (MOSICHATH CYIIHOCTh) OCHOBHBIX TMPHUHIIMIIOB
KOJAUPOBaHMs WHGOPMAIMN PA3TMYHON TPHUPOABI: YHCIOBOH, TEKCTOBOM (B
Pa3TUYHBIX COBPEMEHHBIX KOJUPOBKAX), rpadudecKoil (B pacCTpOBOM U BEKTOPHOM
MPEICTABIICHNN ), Ay/TNO0, BUJICO;

CpaBHUBATh JJWHBI COOOIIEHWH, 3aMUCAaHHBIX B Pa3MYHBIX aldaBUTaX,
OTIEpUPOBATh CIMHHUIIAMH H3MEpPEHUs WH(OOPMAIIMOHHOTO 00BEMa M CKOPOCTH
nepeaaun JaHHBIX;

OIICHWBATh M CPAaBHUBATH pa3Mephl TEKCTOBBIX, Tpa(UUECKUX, 3BYKOBBIX
¢aiinoB u Buneodaiinos;

MPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Tepeaadu
JTAaHHBIX, CPABHUBATH UX KOJUYCCTBEHHBIC XapaKTEPUCTHKY;



MoJyyaTh U UCIOJB30BaTh MH(OPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEpPA W €Tr0 OCHOBHBIX 3JIeMEHTaxX (TpoIeccop, OmnepaTUBHAS MaMSITh,
JOJTOBPEMEHHAs MaMsATh, YCTPOHCTBA BBO/IA U BBIBOJIA);

COOTHOCUThH XapaKTEePUCTUKH KOMITbIOTEpa C 3aJa4aMH, PEIIaeMBbIMU C €ro
MTOMOIIIBIO;

BBIJICTIATH OCHOBHBIC ATallbl B UCTOPUU PA3BUTHS KOMITHIOTEPOB, OCHOBHBIC
TEHACHITUN Pa3BUTUS MHPOPMAIMOHHBIX TEXHOJOTHH, B TOM YHUCIIE TJIOO0ATBHBIX
CETEH;

OPUEHTHPOBATHCSI B HEPAPXMUECKOH CTPYKType (ailmoBoil  CHCTEMBI
(3anuceiBaTh TONIHOE WM (aiina (manku, Karajora), nmyTh K aiiny (mamnke,
KaTaJory) MO0 MMEIOMIEeMYCsl ONHCaHWI0 (DAaIOBOM CTPYKTYpBl HEKOTOPOTO
MHPOPMAITMOHHOTO HOCUTEIIs );

paboTath ¢ (ailyIoBOM CUCTEMON MEPCOHATBLHOTO KOMIIbIOTEpPA M 00JIaUHBIMU
XpaHWIHIIAMH C HCIOJIb30BaHUEM Tpadudeckoro wuHTepdeica: co31aBaTh,
KOITUPOBAaTh, MEPEMEIIaTh, IEPCUMEHOBBIBATh, YAAIATh U apXUBUPOBAThH (ailiibl U
KaTaJIOTH;

coOmogaTh TpeOoBaHMs O€30MAaCHON JKCIUTyaTallud TEXHUYECKUX CPEJCTB
UKT, umeTts nipesicTaBiieHre 0 BIUSHUM Ucioib30Banus cpeactBs KT Ha 3m0poBbe
M0JIb30BATENs, YMETh PUMEHATHh METO bl TPO(PUIIAKTHKY 3a00JI€BaHUMN, CBS3aHHBIX
C UCIIOJIb30BaHUEM IIU(PPOBHIX YCTPOUCTB;

coOI0IaTh CETEeBOM JTHKET, 0a30Bble HOPMbI MHGOPMAIIMOHHON 3THKU U
npaBa Mpu paboTe ¢ MPUIOKEHUAMH Ha JIOOBIX ycTpoWcTBax u B HHTepHeTe,
BBIOMpPATh O€30IaCHBIC CTPATETUHU TTOBEICHHS B CETH;

UCIIOJIb30BaTh Pa3IMYHbIC CPEJCTBA 3AIIUTHI OT BPEIOHOCHOTO IIPOrPAMMHOTO
obecrieueHus1, oO0ecTieUrBaTh JIMYHYIO 0€30TaCHOCTh IPH UCTIOJIb30BAaHUH PECYPCOB
cetu HMHTEepHET, B TOM 4YHCIE 3allUIIaTh NEPCOHATIBHYI0 HMH(POpPMAIUIO OT
HECAaHKIIMOHWPOBAHHOTO JIOCTYNIA U €r0 IMOCJEACTBUMA (pasrialieHus], MOJIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX M  COIMATBHO-
MICUXOJIOTUYECKUX  aCIEKTOB  HUCIIOJIb30BaHUs ceTtu  MHTepHeT  (cereBas
aHOHUMHOCTb, U(POBOH Clle]l, ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BpPEJIOHOCHOTO KOJ1a);

uckath nHpopManuio B MHTepHETE (B TOM YHUCIIE TIO KIIFOYEBBIM CJIOBaM U 10
M300PAKEHUI0), KPUTUIECKA OTHOCUTHCSA K HaWJACHHOW WHMOpMAINN, OCO3HABAS
OMACHOCTh JUIS JIMYHOCTH ¥ OOIIECTBAa PACIPOCTPAHCHHS] BPEIOHOCHOM
uH(pOpMAIH, B TOM YUCIIE SKCTPEMUCTCKOTO ¥ TEPPOPUCTHIECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aIpEeCcOB BeO-pecypcoB;

WCITOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIINHA, TU(PPOBBIC
CEPBUCHI TOCYAAPCTBEHHBIX YCIYT, TU(DPOBBIE 00pa30BaATEIIHHBIC CEPBUCHI,



PacCKpbIBaTh CMBIC] MOHSTUNA «UCIOJHUTEINbY, «AITOPUTM», «IIPOrpPaMmayy,
MOHUMAsI Pa3HUILY MEXIY YHOTpeOJIEeHUEM ITUX TEPMUHOB B OOBIICHHON peuu U B
uH(pOpMaTHKE;

OMUCHIBATh AJITOPUTM PEIICHUS 3a]]a4 pa3IUIHBIMU CTIOCOOAMHU, B TOM YHUCIIE
B BHJIC OJI0K-CXCMBI,

pa3OuBaTh 3ajauyd Ha MO/A3aJa4d, COCTABJSAThH, BBIMOJHITH BPYUHYIO U Ha
KOMITBIOTEPE HECJIOKHBIE JITOPUTMBI C UCIOJIb30BAHUEM BETBJICHUMN, ITUKIOB U
BCIIOMOTATEJIbHBIX AJITOPUTMOB ISl YIPAaBICHUS HUCIOJIHUTEISIMU, TaKUMH Kak
Po6ot, Uepenanika, UepTExxHUK;

MPEACTABIATh PE3YIbTAThl CBOCH JEATEILHOCTU B BUJE CTPYKTYPUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3EHTALNHI, TEMOHCTPUPYS
BJIAJICHUEC YMEHUSMH M HaBBbIKAMU UCMOJb30BaHUSA HWH(POPMAIIMOHHBIX U
KOMMYHHMKAITMOHHBIX TEXHOJOTUM JIJIsl TIOMCKA, XpaHEHUs, 00pabOTKH U Tepeadu
W aHajgW3a  pasIu4yHbIX  BUAOB  HHpopMmanuu, (HOPMUPOBATH  JUYHOE
UH(OPMAIIMOHHOE MPOCTPAHCTBO.

K xonmy oOydyenus B 8 kJjacce y oOydaromerocss OyayT chopMHupoOBaHbBI
CJICYOIINE YMEHUS

MOSICHATH PA3IUYHS MEX]Y MTO3UITUOHHBIMHU U HETIO3UITMOHHBIMHU CUCTEMaMH
CUHCIICHHSI;

3alMChIBaTh, CPAaBHUBATh W IMPOU3BOJAUTH apu(METHUYECKHE OTIepalliu Hal
ICJIBIMH YUCJIAMU B TIO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

ONEPUPOBATh IMOHITHSIMH  «BBICKa3bIBAHHE», <JIOTHYCCKAs  OMEPALIHSI,
«JIOTUYECKOE BBIPAKCHHECY;

3alACHIBATh JIOTUYECKHE BBIPAKEHUS C WCIIOJIB30BAaHUEM JIU3BIOHKIINY,
KOHBIOHKITUH, OTPUIIAHUS, IMILTHKAIIUU U SKBUBAJICHITNH, OTIPEACIIATh HCTHHHOCTb
JIOTUYECKUX BBIPAXKEHUHN MPU U3BECTHBIX 3HAYCHUSX UCTUHHOCTHU BXOJSIITUX B HETO
MEPEMEHHBIX;

CTpOUTh TAONUIBI WCTUHHOCTH [JISl JIOTHYECKUX BBIPAKECHHM, CTPOUTH
JIOTUYECKUE BBHIPAXKCHHSI TI0 TAOJIMIIaM UCTHHHOCTH;

yIPOIIATh JIOTHYECKHUE BHIPAKECHHUS, UCTIONB3YS 3aKOHBI anTreOphl JIOTHUKH;

IPUBOIUTH TPUMEPHI JTOTHIECKUX DIIEMEHTOB KOMITBIOTEPA;

BBIOMPATH TTOAXOISIIINIA aJTOPUTM IS PEIICHHUS 3a/1a4u;

OTepUpOBaTh  TMOHATHUSAMH: TEPEMEHHAas, TUI  JaHHBIX, OIMepanus
MPUCBAaWBaHUS, apU(PMETUUCCKHUE M JIOTUUECKHE OMEpPAIMH, BKIIIOYAsl ONEPAIHH
IIEJIOYUCIICHHOTO JISJICHUSI U OCTAaTKA OT JCJICHHUSI,;

WCIIOJI30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3IMYHBIX THUMOB (YHCIOBBIX —
IIEJBIX W BEIICCTBEHHBIX, JIOTMUYECKUX, CHMBOJIBHBIX), a TAaK)KE COJEpIKAIIUe WX
BBIPAKEHUS, UCTIOTH30BATh OTIEPATOP MPHUCBANBAHUS;



3alUChIBATh  JIOTUYECKUE BBIDOXKCHUSI ~ HA  M3y4aeMOM  S3bIKE
MIPOrPaMMHUPOBAHHS;

aHAJTM3UPOBATH MPEJIOKECHHBIC AITOPUTMBI, B TOM YHUCJI€ ONPEACIISITh, KaKue
pe3yabTaThl BO3MOXHBI TPU 3aJaHHOM MHOXECTBE MCXOJHBIX 3HAYCHUH,
OTPENIENIATh BO3MOXXHBIC BXOJHBIC JIaHHBIC, MPUBOASAIIME K ONPEICIEHHOMY
pe3yibTary;

co3/aBaTh M  OTJaXUBaTh TMPOrpaMMbl HAa  COBPEMEHHOM  SI3BIKE
nporpaMMupoBanus obmiero HasHauenus (Python, C++, Java, C#), peanusyroriue
QITOPUTMBI  00paOOTKM YKCJIOBBIX JAHHBIX C KCIOJb30BAHUEM BETBJICHUI
(HaXOXJeHHe MUHUMYMa U MaKCUMyMa U3 JIBYX, TPEX W UETHIPEX YKCEII, PEIICHHE
KBa/IPaTHOTO YPaBHEHUSI, UMEIOIIETO BEIIICCTBECHHBIC KOPHH);

co3/aBaTh M  OTJXWUBaTh TMPOrpaMMbl HA  COBPEMEHHOM  SI3BIKE
IporpaMMHUpPOBaHMsS OOIIEr0 Ha3HAYCHUsS W3 TMPUBEAEHHOTO BBINIC CIHCKA,
peaTu3yIomue aaropuTMbl OOpaOOTKM YHCIIOBBIX JIAHHBIX C HCIOJIb30BaHUEM
IIUKJIOB C TIEPEMEHHOW, IMKIOB C YCJIOBUSMH (QJTOPUTMBI HAXOXKICHUS
HauOoJbIlIer0  OOIIEero JENUTeNs JIBYX HATypajdbHBIX YHCEN, MPOBEPKH
HATypaJbHOTO YKCIIa Ha MPOCTOTY, PA3JIOKEHUs] HATYPAJIbHOTO YKCIIa Ha TIPOCThIE
COMHOYHUTEIH, BbIJEICHUS UG U3 HATYpaIbHOTO YKCa);

co3fgaBaTh M  OTJIAXHUBATH MPOTPAMMBI HAa  COBPEMEHHOM  SI3bIKE
IpOrpaMMHUpPOBaHUsS OOIIEro Ha3HAYeHUsT W3 TMPUBEIEHHOTO BBIIIE CIHCKA,
peanu3yromre aaropuTMbl 00pabOTKM MOTOKA JAHHBIX (BBIUMCIECHUE KOJIMYECTBA,
CYMMBI, CPETHETO apU(PMETHIECKOT0, MUHUMAIHLHOTO M MAaKCUMAaJIbHOTO 3HAYCHUI
AJIEMEHTOB YHUCJIOBOM TMOCIEIOBATEIHLHOCTH, YAOBIETBOPSIONINX 3aJaHHOMY
YCJIOBHUIO);

co3fgaBaTh M  OTJIAKHUBATh MPOTPAMMBI HAa  COBPEMEHHOM  SI3bIKE
NpOrpaMMHUpPOBaHUA OOIIEro Ha3HAYEHUs U3 TPUBEIEHHOTO BBINIE CIHCKA,
peaNnmu3yromfe ajaropuTMbl 00paOOTKM CHMBOJBHBIX JAaHHBIX (MTOCHMBOJIbHAS
00paboTKa CTPOK, MOACYET YACTOTHI MOSBIICHUS CHMBOJIA B CTPOKE, UCTIOJIH30BaHUE
BCTPOCHHBIX QYHKITUHN 111 00pabOTKU CTPOK);

co37aBaTh W OTIAXKHUBATH MPOTPAMMBI, PEATU3YIONIUE THUIIOBBIC aITOPUTMBI
00pabOTKH OJHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OJHOM U3 S3BIKOB
MPOTrPAMMHUPOBAHMSI M3 TPHUBEAEHHOTO BBINIC CIHCKA: 3alOJTHEHHE YHUCIOBOTO
MacCHBa CIIyYalHBIMH YHCIIAMH, B COOTBETCTBUHU C (HOPMYJIONW WM TyTéM BBOJA
4yuces, JIMHEWHBIM MOUCK 3aJaHHOTO 3HAYEHUS B MAcCUBE, MOJACYET 3JIEMEHTOB
MacCHBa, YJOBICTBOPSIONINX 3aJaHHOMY YCJIOBHUIO, HAXOXICHUE CYMMBI,
MUHHAMAJILHOTO U MaKCHMAJIbHOTO 3HAUYEHU SJIEMEHTOB MAaCCHBA,;

WCIIOJB30BaTh  DJIEKTPOHHbIE TaOMMIBI Uil 00pabOTKM, aHaiu3a W
BU3YyaJTU3aINH YUCIOBHIX JAaHHBIX, B TOM YHCJIE C BBIICIICHUEM Jrana3oHa TaOIuIlbl
U yHOpsI0YMBaHUEM (COPTUPOBKOI) €r0 3JIIEMEHTOB;



co37aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TA0IHMLAX POPMYJIIbI 1151 PacUETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apu(MeTHdecKux (YHKIHUI (CyMMUpOBaHUE,
BBIUHMCIIEHUE  CPEIHEro  apu(pMETUUYECKOro, TIOUCK  MAKCUMaJIbHOIO U
MUHHMAJIbHOTO 3HA4Y€HMIl), aOCOJIOTHOM, OTHOCUTEIBHONW U  CMEIIaHHOMN
aZpecanuu.

K xonmy oOydyenus B 9 kJjacce y oOydaromierocss OyayT c(opMHUpOBaHbBI
CIIEAYIOIINE YMEHUS:

JEMOHCTPUPOBATh BJIAJCHUE TOHITUSIMH «MOJCNIbY, «MOJEITUPOBAHUECH:
pacKpbIBaTh WX CMBICH, OMNPEACIATh BHJIBI MOJEICH, OICHUBATH COOTBETCTBHC
MOJCIH MOJETUPYEeMOMY OOBEKTY U IENsIM MOJCTUPOBAHUS, HCIIOIh30BaATh
MOJICJTUPOBAHKE JIJIS1 PEIICHUS YICOHBIX U MTPAKTUYCCKUX 3a]1a4;

CO3/1aBaTh OTHOTA0IMYHYIO 0623y TaHHBIX, COCTABJISATH 3aMPOCHI K 0a3€ JaHHBIX
C TIOMOIIIbIO BU3YaJIbHOTO PEIAKTOPa;

JEMOHCTPUPOBATh BJIQJCHHEC TEPMHUHOJIOTHEH, CBS3aHHOW C Tpadamu
(BepmnHa, peOpo, MyTh, JUIMHA peOpa U MyTH) U ACPEBbIMHU (KOPEHB, JINCT, BHICOTA
JepeBa);

UCIIONIb30BaTh Tpadbl W JIepeBbs IJII MOJACIHUPOBAHUS CHUCTEM CETEBOM U
UEPAPXUYECKON CTPYKTYphI, HAXOIUTh KpaTyalliuii myTh B 3aJaHHOM rpade,
BBIUUCIISITh KOJUYECTBO IMyTEH MEXAYy IBYMs BepIIMHAMU B HaMpaBICHHOM
AIUKINYEeCKOM Tpade, BBITIOIHATD [epedop BapHaHTOB C MOMOIIIBIO IePEBa;

CTPOUTH HECIOKHBIE MAaTeMaTHMYECKHE€ MOJENW M HCIOIb30BaTh HMX IS
pelIeHus 3a7a4 ¢ TOMOIIBI0 MAaTEMATHYECKOTO (KOMIIBIOTEPHOT0) MOICIIUPOBAHUS,
NOHUMATh CYIIHOCTh JTAlOB KOMIIBIOTEPHOTO MOJEINPOBaHUs (IIOCTAaHOBKA
3a/layd, TOCTPOCHHUE MAaTEeMaTUYeCKOW MOJENH, NpOorpaMMHAas peain3alus,
TECTUPOBAHME, TIPOBEJICHHUE KOMIBIOTEPHOTO OSKCIEPUMEHTa, AaHaIW3 €ro
PE3yNIbTATOB, YTOUHEHUE MOJICIIN);

pa30uBaTh 3aja4M HA MOMA3aJa4M; CO37aBaTh M OTJAXXKHBATH MPOrPaMMbI Ha
COBPEMEHHOM $I3bIKE MTPOrpaMMHUpOBaHus oo1ero HazHadenus (Python, C++, Java,
C#), peanusyrolre aJropuTMbl 0OpaOOTKH YUCIOBBIX JAHHBIX C MCIOJIb30BAaHUEM
noamporpamm (iporeayp, GyHKIHiA);

COCTaBIIATh W OTJIAKWBATh MPOTPAMMBI HAa COBPEMEHHOM  SI3BIKE
MPOrPaMMHUPOBAaHMs OOIIEr0 HA3HAYEHUS W3 TPUBEICHHOTO BBINIE CIHCKA,
peaNn3yoIIre HECIOKHBIC PEKYPCUBHBIC allTOPUTMBIL,

COCTaBIIATh W OTJIAKWBATh MPOTPAMMBI HAa COBPEMEHHOM  SI3BIKE
MPOTrPaMMHUPOBaHMsI OOIIET0 HA3HAYCHUS U3 TPHUBEAEHHOTO BHIIIE CIHCKA,
peanu3yromye ajIrOpUTMbl COPTHPOBKHM MAcCHBOB, JBOMYHOTO TIOMCKA B
YIOPSITIOYCHHOM MAaCCHBE;

COCTaBIIATh W OTJIAKWBATh MPOTPAMMBI HAa COBPEMCHHOM  SI3BIKE
MPOrPaMMHUPOBAaHMs OOIIETr0 HA3HAYEHWS W3 TIPUBEICHHOTO BBINIE CIHCKA,



peanu3yolue OCHOBHbIE AITOPUTMBI 00pa0OTKH JBYMEPHBIX MAaCCUBOB (MaTpUL):
3aM0JIHEHHE JBYMEPHOI'O MAacCHBa CIy4aWHBIMU YMCIIAaMH U C HCIOJb30BAaHUEM
dbopMys, BBIYKHCICHHUE CYMMBI 3JEMEHTOB, MAaKCHUMAJIBHOTO U MHUHUMAJILHOIO
3HAYEHUH AJIEMEHTOB CTPOKHU, CTOJIOIIA, IHana30Ha, MMOUCK 3aJJaHHOTO 3HAYCHUS,

COCTaBJISAITh M  OTJIAXHBAaTh TMPOrpaMMbl Ha COBPEMEHHOM  S3bIKE
MporpaMMHUpPOBaHUsl OOIET0 Ha3HAYEHUsS W3 MPUBEAECHHOTO BBINIE CIHCKA,
peaTu3yIoue IpoCcThie MPUEMBI JUHAMUYECKOTO MTPOTPaMMUPOBAHUS;

BBIOMpPATh CIIOCOO MPECTaBICHUSI JAHHBIX B COOTBETCTBUM C MOCTaBICHHOU
3ajadet  (TaOnuIel, CcXeMmbl, TpaduKH, AHArpaMMbl) C HUCIIOJIH30BAHUEM
COOTBETCTBYIOIIHUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;

UCIIOJIB30BaTh JJI1 00pabOTKH TaHHBIX B DJICKTPOHHBIX TAOJIHIIAX BCTPOCHHbBIC
byHKIIMM  (CyMMUpOBaHWE U TMOJACYET 3HAYCHUH, OTBEYAIOIIUX 3aJaHHOMY
YCIIOBHIO);

UCIIOJIH30BaTh YUCJICHHBIE METOJBl B DJICKTPOHHBIX TAaOJMWIIAX JJI PEIICHUS
3a/1a4 U3 Pa3HBIX MPEAMETHBIX 00JacTel: YUCICHHOTO MOJICTUPOBAHUS, PEIICHHUSI
ypaBHEHUN U MOWCKA ONTUMAJIbHBIX PEIICHU;

pa3pabaTbiBaTh  BEO-CTPAHMIIBI, COJAEpIKAIIME PUCYHKH, CIOUCKH H
TUTEPCCHUIKY;

PUBOJUTH MIpUMEpPHI chep mpodeccHoHaTbHOM NeATeTbHOCTH, CBSI3aHHBIX C
UHPOPMATUKOM, TPOrpaMMHpPOBAHUEM U COBPEMEHHBIMU HHGOPMAIIMOHHO-
KOMMYHUKaIIMOHHBIMHU T€XHOJIOTHUSIMU;

IPUBOIUTH IpUMEPbI NEPCIEKTUBHBIX  HANpaBJICHUA  Pa3BUTHUA
WH(GOPMAIIMOHHBIX TEXHOJIOTHM, B TOM YHCIE HCKYCCTBEHHOTO WHTEIUJIEKTa U
MalTMHHOTO O0yYCHHS;

pacno3HaBaTh MOMBITKA M MPEAYIPEXKIATh BOBICUCHUE ce0 M OKPYIKAIOIINX
B JCCTPYKTHBHBIC U KPUMHUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIE
KuOepOyIUIHHT, (DUIITUHT).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperudyeckue 0oCHOBbI HH(POPMATUKH
bubmmoreka [{OK
1.1 1
CHCTeMBI CHHCICHHS 0 https://m.eds00.ru/70c62e41
. bubmuorexa [JOK
1.2 1
DONEeMEHThl MaTEMaTHYECKOMN JIOTUKHU 0 https://m.eds00.ru/70c62e41
Hroro mo pazueny 20
Pa3znen 2. AnroputMbl 1 NIpOrpaMMHUpPOBaHUeE
bu6mmoreka [IOK
21 FI3BIK MPOrPAMMHPOBAILA 34 https://m.edso0.ru/70c62e41
Hroro mo pazgeny 34
Pa3znen 3. UndopmanmoHHbIe TEXHOJIOTHH
bu6mmoreka [JOK
3.1 C) 0 10
TICKTPORHBIC TADIHIIH https://m.edsoo.ru/70c62e41
Utoro no pazneny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 68 0 0

I[TPOTPAMME



https://m.edsoo.ru/70c62e41
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IHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Tlo3unuoHHbIe U HENO3UITMOHHEIE 1 bubmmoreka [{OK
CHUCTEMEI CUHUCIICHUS https://m.edsoo.ru/06elb4ba
N bubmuorexa [JOK
2 P 1
a3BEpHYTas GopMa saruCH aucia https://m.edsoo0.ru/532eaf56
IlepeBox B JECATHYHYIO CUCTEM
3 ‘—II/I(I:)GJ'I ?imncaHme By}o 150:¢ g 1 bubmorexa HOK
’ APYT https://m.edsoo.ru/18ff149c
CHCTEMAX CUHCIICHHUS

4 JIBondHas cucTeMa CUMCICHUS 1 bubmorera [JOK

https://m.edso0.ru/925110fe

5 BocbMeprnunas cucremMa CUHCIIEHUS 1 bubmorexa [OK

p https://m.edsoo.ru/ba6e6577

6 [llecTHaaaTepuyHas cucTeMa 1 bubnuoreka [JOK
CUHCIIEHHUSI https://m.edsoo0.ru/276bb880
[TepeBobl uncen Mexay ABOUYHOM,

7 BOCBMEPUYHOM U 1 bubnunoreka [JOK
IeCTHAALIATEPUYHON CUCTEeMaMu https://m.edso0.ru/01b5610b
CUHCJICHUS

3 Apugpmernueckue oneparyy B 1 bubnuoreka [IOK
JIBOMYHOM CHUCTEME CUHCICHUS https://m.edso0.ru/85361d0d

9 [IpencraBnenue nensix ynucen B P- 1 bu6mmoreka [JOK

HMYHBIX CUCTCEMaX CUUCIICHUA

https://m.edsoo.ru/4b84ed0c



https://m.edsoo.ru/06e1b4ba
https://m.edsoo.ru/532eaf56
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10 Apudpmerrnueckue onepauu B P- bubmuoreka [IOK
WYHBIX CUCTEMAX CUMUCIICHUS https://m.edsoo.ru/6ae6adf3
11 Jlornueckue BbICKa3bIBAHUS brbamorexa HOK
https://m.edsoo.ru/1b69ddca
12 Jlornyeckue onepanuu «m», «UiIn», bubnuorexa [JOK
«HE» https://m.edsoo.ru/7a6e494d
Jlornueckue onepanuu
13 «HCKITIOUATOIIEe T brmmorexa [TOK
’ https://m.edsoo.ru/44cce7e6
CUMIUTHKAIUS», «9KBUBAJICHIIUS))
14 Omnpenenenre UCTUHHOCTH bubmuorexa [JOK
COCTaBHOTO BBICKa3bIBaHUS https://m.eds00.ru/8654c786
15 Jlormueckue Beipaxkenus. [IpaBuna bubmuorexa [JOK
3aIMCH JIOTUYECKUX BBIPAKEHUIN https://m.eds00.ru/d5059685
16 [TocTpoenwne TaOIuI] ICTHHHOCTH bubnuoreka [IOK
JIOTUYECKHUX BBIPAKCHUHN https://m.edsoo.ru/70d1d6a7
VYrpoleHue JJOru4ecKux
17 BBIpa)KEHUH. 3aKOHBI anreOpsl Bubmmorexa [IOK
P ’ P https://m.edso0.ru/05c5e8c8
JIOTUKH
[TocTpoenue g0ru4eckux
18 BBIpQKEHUH IO TaOIHIIe bubmmorexa [TOK
P t https://m.edsoo0.ru/d74729e0
HUCTUHHOCTHU
19 3HAKOMCTBO C JIOTUYECKUMU bubnunoreka [JOK
OCHOBAMH KOMITbIOTEpA https://m.edsoo.ru/f0b1feb2
bubnuoreka [JOK
20 C
yMmarop https://m.edsoo.ru/ff2ba9ce
21 SI3bIK IpOrpaMMUPOBAHUSI. bubnuoreka [IOK

Cucrema nporpaMMUpOBaHUs

https://m.edsoo.ru/9b192ff6
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https://m.edsoo.ru/d5059685
https://m.edsoo.ru/70d1d6a7
https://m.edsoo.ru/05c5e8c8
https://m.edsoo.ru/d74729e0
https://m.edsoo.ru/f0b1feb2
https://m.edsoo.ru/ff2ba9ce
https://m.edsoo.ru/9b192ff6

29 Llenble, BemecTBEHHBIE U bubmuoreka [JOK
CHUMBOJIBHBIE TIEPEMEHHBIC https://m.edsoo.ru/7c22459c
23 OmnepaTop npucBanBaHUsI. bubnuorexa [JOK
ApupmeTruecKre BEIpaKCHHS https://m.edsoo.ru/9ad7b893
bubnuorexa [JOK
24 Omnepanu ¢ LeNIbIMA YACIAMH https://m.edsol_.l ru/caa8cc02
o5 [IpoBepka nenumocT 0JHOTO bubnuorexa [JOK
LI€JIOr0 YKCJIa Ha IPYroe https://m.edsoo.ru/da4a6213
26 Omneparuu ¢ BEUeCTBEHHBIMU bubnuoreka [JOK
yuciamu. Berpoennbie GyHKITMN https://m.edso0.ru/f6574571
97 Crnyuaiiabpie (TICEeBIOCTyJaitHbIC) bubmuorexa [JOK
yucna https://m.edso0.ru/12683892
bubmuorexa [JOK
28 Bernnes https://m.edsogru/Obde3cd1
Haxoxnenue MmuHuMyMa u
29 MaKCUMyMa U3 JIBYX, TPEX U bubmorexa IOK
. https://m.edsoo.ru/866ef3a8
YeThIPEX Yncen
bubnmuoreka [JOK
30 CoctasHbIe ycioBHA https:// m.edsoc%.I ru/bede328b
31 Pemienue kBaipaTHOTO ypaBHEHMUS, bubnuoreka [JOK
HMMEIOIIETO BEIIECTBEHHbIE KOPHU https://m.edso0.ru/89c165d8
32 Jlornueckue nepeMeHHbIE. bubnunoreka [JOK
JuanoroBas oTjajKa MporpaMmm https://m.edsoo.ru/eab4e566
bubnuoreka [JOK
33 Hutar ¢ yenosrent https:// m.edsocl)l. ru/lab190ac
Anroput™m EBkiuaa st
34 HaXO)i,[[eHI/IH Hangonimero oO1ero bubmiorexa LOK

ACIIUTCIIA IBYX HATYpPAJIbHBIX YUCCIT

https://m.edsoo.ru/b5de6cb5



https://m.edsoo.ru/7c22459c
https://m.edsoo.ru/9ad7b893
https://m.edsoo.ru/caa8cc02
https://m.edsoo.ru/da4a6213
https://m.edsoo.ru/f6574571
https://m.edsoo.ru/12683892
https://m.edsoo.ru/0bde3cd1
https://m.edsoo.ru/866ef3a8
https://m.edsoo.ru/bede328b
https://m.edsoo.ru/89c165d8
https://m.edsoo.ru/eab4e566
https://m.edsoo.ru/1ab190ac
https://m.edsoo.ru/b5de6cb5

Paz0uenue 3anucu HaTypaJIbHOTO
YHUCIIAa B IO3ULIMOHHOM CUCTEME C

bubmuoreka [JOK

35
OCHOBaHWEM, MEHBIITNM WJIH https://m.edsoo.ru/c20a8713
paBubIM 10, Ha oTAENTBHBIE TGP
36 Paznoxxenue HaTypanbHOIrO 4YncCIiia bubnuorexa [JOK
Ha MPOCThIE COMHOKUTEIIN https://m.edso0.ru/a5868fd3
[uxn ¢ nepeMeHHON. AJITOPUTM
37 MMPOBEPKH HATYPAIBHOTO YKClia Ha bubmorera [JOK
POBCp yp https://m.edsoo.ru/574a33d4
MPOCTOTY
Ananu3 anroputmoB. OnpeneneHue
38 BO3MOXHBIX PE3YJIbTATOB PaOOTHI bubnuoreka [IOK
aIropyuTMa NpH 3aJaHHOM https://m.eds00.ru/d2061706
MHO’KECTBE BXOIHBIX JAHHBIX
Ananu3 anroputmoB. OnpeneneHue
39 BO3MOKHBIX BXOJIHBIX JaHHBIX, bubmuorexa [JOK
MPUBOIAIIUX K JAHHOMY https://m.edsoo.ru/f7cd5979
pe3ynbTaTy
40 O06paboTKa MOTOKA JTaHHBIX: bubnuoreka [JOK
BBIUHCIICHUE KOJMYECTBA, CYMMBbI https://m.edsoo.ru/3a8bf0d4
O06paboTKa MOTOKA JTaHHBIX:
41 BBIYUCIICHUE CPETHETO bubmmorexa [TOK
Pex https://m.edsoo.ru/422ebaf0
apupMETHIECKOTO
Brruncienne MUHUMAIBLHOTO U
42 MaKCUMaJIbHOTO 3HaYeHU bubmorexa HOK
https://m.edso00.ru/4f870145
3JIEMEHTOB TIOCIICIOBATEIIHHOCTH
43 Brrancrienue 3HaueHUM 2JIEMEHTOB bubmuoreka [JOK

IOCIICA0BATCIIbHOCTH,

https://m.edsoo.ru/5ea2ce90
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YIOBJIETBOPSIOLIUX 3aJaHHOMY
YCIIOBUIO

O06paboTka CHMBOJIBHBIX JTAHHBIX.

bubmmoreka [{OK

44
[TocumBoIIEHASt 00pabOTKA CTPOK https://m.edsoo.ru/9f1bd41b
bubmmoreka [{OK
45 IT
OUCK B CHMBOIIRHRIX CTpOKAx https://m.edso0.ru/305a37b8
46 TToacyéTt yacTOTEI MOABICHUSA bubmmoreka [{OK
CHMBOJIa B CTPOKE https://m.edsoo.ru/51e401dd
47 Berpoennble pyHkuuu i bubnuorexa [JOK
00paboOTKH CTPOK https://m.edsoo.ru/958cc3fa
48 TabmuuHble BeTUIUHBI (MACCHUBHI). bubmuorexa [JOK
OnHOMEpHBIE MaCCHUBBI https://m.edso0.ru/2c39235c¢
3anoJIHEHHE YMCIIOBOTO MacCHBa
49 CIIy4aHbIMU YUCJIAMH, B bubnuoreka [IOK
COOTBETCTBUU C (OPMYIION HITH https://m.edsoo.ru/28324ac5
IMyTEM BBO/JIa YHACEN
50 HaxoxneHue cyMMBbI 3JIEMEHTOB bubnuoreka [IOK
MaccuBa https://m.edsoo0.ru/2e1b1953
51 JInHeWHBIN TOMCK 3aJaHHOTO bubnmuoreka [JOK
3HAYEHUS B MACCUBE https://m.eds00.ru/447595b9
IToacyér sneMeHTOB MaccuBa,
52 OBJICTBOPSIONIUX 3aJaHHOM bubmorexa HOK
a PHIOM A Y https://m.edsoo.ru/71ddc418
YCIIOBUIO
HaxoxaeHre MUHUMATBHOTO
53 (MakcUMaNbHOTO) dJIEMEHTa bubmmorexa [JOK
https://m.edso0.ru/3620deb5
MaccuBa
54 IloHsATHE O CIIO)KHOCTH AITOPUTMOB Bubmmorexa LIOK

https://m.edsoo.ru/9be62aal
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https://m.edsoo.ru/305a37b8
https://m.edsoo.ru/51e401dd
https://m.edsoo.ru/958cc3fa
https://m.edsoo.ru/2c39235c
https://m.edsoo.ru/28324ac5
https://m.edsoo.ru/2e1b1953
https://m.edsoo.ru/447595b9
https://m.edsoo.ru/71ddc418
https://m.edsoo.ru/3620deb5
https://m.edsoo.ru/9be62aa1

DNeKTpOHHBIC Ta0IUIIBL. TUTIBI

55 AHHBIX B SiYCHKaX JICKTPOHHOU Bubmmorexa LIOK
A P https://m.edsoo.ru/a24e4e25
TaOIUIIBI
56 PenaktupoBanue u bubnuorexa [JOK
(dhopmaTupoBaHue TAOIHUIL https://m.edsoo.ru/4fe26635
57 Berpoennsie pyHKIMH U1 TOUCKA bubnuorexa [JOK
MaKkCHUMyMa, MUHUMYyMa https://m.edso00.ru/8301bdb6
Bcerpoennbie KIIUH JIJIs TOMCKa
58 c f/IH Hc e(b}zc}iou " brommorexa [TOK
- pei https://m.edsoo.ru/d1121d11
apupMETHIECKOTO
59 CopTupoBKa JaHHBIX B BBIJICIICHHOM bubnuoreka [IOK
Mana3soHe https://m.edso0.ru/44983d43
60 @unpTpanys JaHHBIX B bu6moreka [IOK
BBIZICJICHHOM JUAalla30He https://m.edso0.ru/9591fce2
OtHOcuTENbHAsA, a0COTIOTHAS U bubmuorexa [JOK
61
CMeEIIIaHHas aJipecarus https://m.edso0.ru/082a83ad
62 [IpeobpazoBanue dhopmy npu bubnuoreka [IOK
KOTIMPOBAaHUH https://m.edsoo.ru/ab3f1294
bu6mmoreka [JOK
63 IT
OCTPOCHHE HArpav https://m.edsoo.ru/5bf2db65
64 [TocTpoenne nuarpamMm u rpaduKoB bubnuoreka [JOK
B 3JIEKTPOHHBIX TAOJIHIIAX https://m.edsoo0.ru/7082e4f7
bubmuoreka [JOK
65 P
CCPBHOC BpEMA https://m.edso0.ru/9f75b76f
bu6mmoreka [JOK
66 P
C3CPBHOC BpEMA https://m.edsoo.ru/6ffbf8d2
67 PeszepBHOe Bpems bubmorexa LIOK

https://m.edsoo.ru/f7c9f2f1
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68 PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/f005de8b

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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https://m.edsoo.ru/f005de8b

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

[To reme «Teopernueckue 0CHOBBI HH(POPMATUKID)

1.1

TTosscHATE Ha TI[pUuMEpax  pasindnug MCKAY  TTO3MIIMOHHBIMU u
HCEIIO3UIITMOHHBIMU CUCTEMaMU CUHHCIICHUA

1.2

3anuchiBaTh U cpaBHMBaTh Lenble yuciaa oT 0 go 1024 B paznuyHbIX
TTO3UIIMOHHBIX CUCTEMAaX CYUCIICHUS (C OCHOBaHUSIMH 2, 8, 16), BEITIOJIHSTH
apudMeTHYECKUEe OTepaIiii HaJ HUMHU

1.3

PaCKpI)IBaTI) CMBICJT IOHSITHM «BBICKA3bIBAHUEC), <«JIOTUUCCKAs OIICpanus,
JIOTUYCCKOC BBIPAKCHUC)

1.4

3anuceIBaTh JOTUUECKHUC BBIPAXKCHUA C HUCIIOJB30BAaHUEM AWU3BIOHKIIUU,
KOHBIOHKIMHU HW OTpUOaHusA, OINpPCACIATh HCTUHHOCTH JIOTHYCCKUX
BBIpa)KeHPIﬁ, €CJIM HU3BCCTHBI 3HAUYCHHA HCTUHHOCTH BXOAAIIMX B HETO
NEPEMEHHBIX, CTPOUTH Ta6J'II/II_[I>I NCTUHHOCTHU JJIs JOTUYCCKUX BBIpa)KeHI/Iﬁ

ITo Teme «AJNTOPUTMBI U IPOTPAMMHUPOBAHHEY

2.1

PackpbiBaTh ~ CMBICT  TIOHSATHHA  «UCIIOJHUTENBY»,  «AITOPHUTM,
«IIporpammay, IIOHUMAsk Pa3HHILY MEXy YIIOTPEOJICHUEM STHX TEPMHUHOB
B OOBIJICHHOM peur U B HH(POpMaTHKE

2.2

OnuceiBaTh AJITOPUTM PCIICHHUA 3aJa4r pas3JIMYHBIMHA CHOCO6aMI/I, B TOM
YHCJIC B BUJEC OJI0K-CXEMBI

2.3

COCTaBJ'IﬂTB, BBIIIOJIHATE BPYYHYHO M Ha KOMIIBIOTEPE HECIIOXHBIC
AJIrOPUTMBbI C HCIIOJIB30BAHHUCM BETBJICHUUA H HUKIIOB IUI YIIPABJICHUSA
HCIIOJTHUTCIIIMHU

2.4

HMcnonn30BaTh KOHCTAHTHI U MNEPEMCHHLBIC PA3JIMYHBIX TUIIOB (‘H/ICJ'IOBBIX,
JJOTNYCCKHUX, CI/IMBOJ'IBHBIX), a TakKXKC COACpKAIINC HUX BbIPAKCHUA,
HCIIOJIb30BATh OIICPATOP IIPHUCBAUBAHUA

2.5

Hcnonp3oBaTh Ipu pa3pa60TI<e nporpamMm JIOTUYCCKUEC 3HAYCHUS,
onepali U BbIPAKCHUA C HUMU

2.6

AHanM3UpOBaTh MPEUIOKEHHBIE AITOPUTMBI, B TOM YHUCJE ONPEIEIATH,
KAKHW€ pEe3yJIbTaTbl BO3MOXKHBI NPHU 3aJaHHOM MHOYKECTBE MCXOIHBIX
3HAYEeHU

2.7

Co3nmaBaTh W OTJIAXHMBATh MPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlIkonbHbIi
AnropuTMuueckuii  SI3bIK), peanu3yrolue HECIOXKHBbIE alTOPUTMBI
00pabOTKM YHUCIIOBBIX TAaHHBIX C HCIIOJIb30BAaHUEM IIMKJIOB U BETBJICHUI, B
TOM YHCIIE PEANN3YIOIINE TPOBEPKY ACTMMOCTH OJHOTO IIEJIOr0 Yucia Ha




Jpyroe, MpoBepKy HaTypaJlbHOTO YMCIIa HA IPOCTOTY, BBIACIEHHS (P U3
HAaTypaJbHOI'O YUCIIA




IHPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIIACC

Kox
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckne 0CHOBbI HHPOPMATUKU

1.1

Heno3unnonHeie ¥ TMO3UIMOHHBIE CUCTEMBI cuncieHus. Andasur. OcHOBaHHE.
Pa3Bépuyras ¢Qopma 3ammcm uucna. [lepeBong B HECATHYHYIO CHCTEMY YHCED,
3alMCaHHbIX B JPYTUX CUCTEMAX CUMCIICHUS

1.2

PumMmckasg cucrema cumcieHus

1.3

JIBonuHas cuctema cuucnenus. [lepeBon nensix uncen B npenenax ot 0 mo 1024 B
JBOMYHYIO CUCTEMY cuHclieHus. BocbMepuuHas cucreMa curciienus. [lepeBot ancen
M3 BOCBMEPUYHOW CHCTEMBI B JIBOMYHYIO W JIECATUYHYIO CHCTEMBI U OOpaTHO.
HlecTHamaTepuyHas cucteMa cuuciieHus. [lepeBo yucen U3 mecTHaAIaTePUIHON
CUCTEMBI B IBOMYHYIO, BOCBMEPHUYHYIO U JCCATHYHYIO CHCTEMBI 1 00paTHO

1.4

Apudmernueckue onepanuy B ABOUYHON CUCTEME CUMCIICHUS

1.5

Jlormyeckue BbicKa3biBaHUs. Jlornueckue 3HaYEHUs BbICKA3bIBAHUN. DJI€MEHTapHbIE
U COCTaBHBIC BBICKa3bIBaHWs. Jlormdyeckue omnepanuu: «u» (KOHBIOHKITUS,
JIOTHYECKOE€ YMHOXKEHHE), «WIN» (IU3BIOHKIMS, JIOTUYECKOE CIIOKCHHE), «HE»
(mormyeckoe otpunanue). Ilpuwopurer normyeckux omnepanuit. OmnpenencHue
WCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHWSI MPU HM3BECTHBIX 3HAUYECHUSX HCTUHHOCTH
BXO/ISAIIHUX B HETO JIEMEHTAPHBIX BhICKA3bIBAHUI

1.6

Jlormueckue BeIpakeHus. [IpaBwiia 3anmucu Jorudeckux BbipaxeHuid. [loctpoenue
TaOIUI] UCTUHHOCTH JIOTUYECKUX BBIPAKEHUI

1.7

Jlormueckue 3jaeMeHTHl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTEpA

ANTOpUTMBI U IPOTrPAMMHPOBAHHE

2.1

IlonsaTue aJIropuTMma. Hcnomaurenu AJITOPUTMOB. AJ'IFOpI/ITM KaK IUIaH YIpaBJICHUSA
HUCIIOJIHUTCICM

2.2

CpoiictBa anroputma. CrocoObl 3amuicu ajaroputrMa (CIOBECHBIH, B BHIE OJIOK-
CXEMBI, POrpamMma)

2.3

AJ'Il"OpI/ITMI/ILICCKI/IC KOHCTPYKLUH. KOHCTPYKI_II/IH «clegoBanue». JIMHeHHBIN
AJIrOPUTM. OFpaHI/I‘ICHHOCTB JIMHEMHBIX AJIrOPUTMOB: HCBO3MOXHOCTb
npeayCcMOTpEeTb 3aBUCUMOCTDH IMOCICHOBATCIIBHOCTU BBITIOJIHACMBIX JIENCTBUN OT
HCXOOHBIX JaHHBIX

2.4

KOHCTPYKI_[I/IH «BCTBJICHHUC): TIIOJIHAd MW HCIIOJIHaA (I)OpMLI. Brinonsnenue u
HEBBIINIOJIHCHHUEC YCIIOBHUA (I/ICTI/IHHOCTB n JIOXKHOCTb BBICKaSBIBaHI/ISI). HpOCTBIe u
COCTaBHBIC YCIIOBUS

2.5

KOHCprKI_[I/IH «(MMOBTOPCHHUC»: UKIIBI C 3aIaHHBIM YHUCJIIOM HOBTOpCHHﬁ, C YCIIOBHEM
BBITIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

Pa3pa60TI<a AJIA (bOpMaJ'IBHOFO HUCIIOJIHUTCIIL ~ AJITOpUTMA, IIPHUBOAAIICTO K
Tpe6yeMOMy pe3yinbpTaty MHOpHU KOHKPCTHBIX MHCXOAHBIX JaHHBIX. Pa3pa60TKa
HECJIOKHBIX aJITOPUTMOB C UCIIOJIb30OBAHHUEM LNHUKIIOB U BETBJICHUU )1 YIIpaBJICHUA




(hopManbHBIMH HCIOJHUTEISMU. BBIIOTHEHHE aIrOPUTMOB BpPYYHYHO M Ha
KoMIbtoTepe. CHHTaKCHMYECKHE U JIOTHUeCKre OmuOKH. OTKa3bI

2.7

S3wik mporpammupoBanus (Python, C++, Java, C#, IlIkoabHbINH ANTOPUTMHYCCKHIA
A3pik). Cuctema mporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa MPOTpaMM, TPaHCISTOP,
OTJIAUIUK

2.8

[lepemennas: Tun, ums, 3HaueHue. Llenble, BeIIECTBEHHbIE U CHMBOJIbHbBIE
IIEpEMEHHbIE

2.9

Omneparop mnpucBauBaHusl. ApHUPMETHYECKHE BBIPAKCHUS U TMOPAIOK HX
BbruucieHus. Onepanyu ¢ 1eabIMU YMCIaMU: LIEJIOYUCIEHHOE JeJICHHEe, OCTaTOK OT
nenenus. IIpoBepka AeIMMOCTH OTHOTO LIEJIOTO YUCIIA Ha IPYroe

2.10

BerBnenus. CocraBHble yCia0BHS (3allUCh JIOTHYECKUX BBIPAKEHUN HA U3y4yaeMOM
sI3bIKE NMporpaMMupoBanus). Haxoxxienue MUHUMyMa U MakCUMyMa U3 IBYX, TPEX U
YeThIpEX uucen. PemieHue KBagpaTHOrO ypaBHEHUS, MMEIOLIErO BEIECTBEHHbIC
KOpHH

211

HI/IaJ'IOFOBaSI OoTJIagKa IporpamMm: IOIIAaroBOC BBIIIOJIHCHHUE, IIPOCMOTP 3HAYCHHI
BCJINYHUH, OTJ'I&)IO‘—IHBIﬁ BBIBO/, BBI60p TOYKH OCTAaHOBA

2.12

Huxn ¢ ycnmoBuem. Anroput™m EBKIMma JUisi HaXOXJIEHWS HAWOOJBIIEro OOIIETro
JENATEN JIBYX HATypajdbHBIX 4YHcell. Pa3OueHme 3amucu HaTypaJbHOTO YHCIa B
MO3UIIMOHHOW CHUCTEME C OCHOBaHMEM, MEHBIIUM WM paBHbIM 10, HA OTHENbHbBIC

udpsl

2.13

[ukn ¢ nepeMeHHON. AJITOPUTMBI MPOBEPKHU JAEITMMOCTH OJTHOTO IIEJOr0 YUciaa Ha
Jpyroe, MpOBEPKH HATYPAIbHOTO YUCIIA HA TIPOCTOTY

2.14

OOpaboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) II€PEMEHHBIC.
[MocumBosibHAst 00paboTKa cTpoK. [10CUET YaCTOTHI MOSBICHUSI CUMBOJIA B CTPOKE.
Bcerpoennbie hyHKIMU 1151 00pabOTKH CTPOK

2.15

OnpeneneHHe BO3MOXXHBIX PE3YJIbTaTOB pa6OTBI ajropurtMa IIpd 3aJlaHHOM
MHOXCCTBE€ BXOJHBIX JOaHHBIX, OIIPCACICHUEC BO3MOXHBIX BXOIHBIX JdaHHBIX,
MNPpUBOJAIINUX K JAHHOMY PE3YyJIbTATy




MPOBEPSIEMBIE HA OI'D I1IO UHO®POPMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoBaHUA

1

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 6a30B0Oro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMblI
OCHOBHOTI0 0011€ero o6pa3oBanus Ha ocHoBe PI'OC

3HaTh (MOHUMATBH)

1.1

Bnagenve oCHOBHBIMM NMOHSTUAMU: UHPOpMAIUS, Iepeada, XpaHeHne U
0o0paboTka MHpOpMaIUKU, AITOPUTM, MOJENb, UU(POBOH MPOIYKT U UX
HCIIOJIb30BAHUEC MJIA pCIICHUS y‘-I€6HI)IX W NPaKTUYCCKHUX 3a1a4

1.2

BJ'IaI[eHI/Ie TIOHATUAMMU BBICKAa3bIBaHUC, Jorn4yeckasa oncpanus,
JIOTUYCCKOC BBIPAKCHUC

Ymers

2.1

YMeHue oneprupoBarth eIMHULIAMHU U3MEpPEHUs HH(OPMALIMOHHOTO 00BEMaA
1 CKOPOCTH MEpeavuM TaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHUBAThH Ieable uuciaa oT 0 mo 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUSI C OCHOBaHUAMH 2, 8, 16,
BBITIOJTHATE apr(METHUECKUE OTIepaI HaJl HUMH

2.3

YMeHnue KoaupoBaThb M JIEKOAMPOBATH COOOUIEHUS O 3aJaHHBIM
MpaBUJIaM; TOHUMaHUE OCHOBHBIX MIPUHITUIIOB KOJAUPOBAHUS HHPOPMAILIHH
Pa3IMYHOMN IPUPOJIBI: TEKCTOBOM, Tpapueckoi, ayimo

2.4

VYMeHue 3ammchiBaTh JIOTHYECKHUE BBIpAXCHUA C HCIIOJIB30BAHUEM
JU3BIOHKIMY, KOHBIOHKIHMHW W OTpHULOAHUA, OIPCACIATL HWCTHUHHOCTH
JJOTHYCCKUX BBIan(@HHﬁ, €CJIM HU3BCCTHBI 3HAUYCHUsA HCTHUHHOCTH
BXOAAIIUX B HEro ICEPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI HCTHHHOCTHN JIA
JOTNYCCKHUX BLIpa)KeHPIﬁ; 3allMCbIBATL JIOTUYCCKHUEC BBIPAXKCHHUA Ha
HN3Yy4YacMOM A3BIKE IIPOTPAMMHUPOBAHUSA

2.5

YMeHue coCTaBIsATh, BBIIOJIHATH BPYYHYIO U HA KOMIIBIOTEPE HECIOKHBIC
QITOPUTMBI JIJIs yIpaBlieHus: ucnonnutensamu (Yepenamika, YepTExKHUK U
Jpyrue); co3AaBaThb M OTJIAKMBATh MPOrpaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Tlackams, Java, C#, IllkonbHbIi
AnroputMuueckuii  SI3BIK), peaNu3yIOIIHe HECIOXHbIE aITOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C MCMOJIH30BAaHUEM IIUKIIOB M BETBJICHU;
yMeHHE pa30uBaTh 3aJaydl Ha IM0/3a/a4M, HCIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHBIE U BBIPAKEHHUS PA3NUYHBIX THIOB (YUCIOBBIX, JTIOTUYECKUX,
CUMBOJIbHBIX); aHATU3UPOBATh MPEATOKEHHBIM AITOPUTM, OMPEIENSTh,
KaKhe pe3ylbTaThl BO3MOXKHBI TPH 33JaHHOM MHOXECTBE HCXOIHBIX
3HAYEHUH

2.6

YMeHue 3amnucarb Ha HN3Yy4aCMOM A3BIKC IMMPOTrpaMMHUPOBAHUA AJITOPUTMBI
OPOBCPKU ACIIUMOCTH OAHOI'0 MEJOro 4YucCjia Ha ApYroc, MNpOBCPKU




HaTypaJIbHOT'O 4YMUCJia Ha MPOCTOTY, BBIACICHHUA I_[I/I(bp W3 HaTypaJIbHOI'O
qucia, IIOHUCK MaKCUMYMOB, MHWHHUMYMOB, CYMMBI YHCJIOBOM
IOCJIICA0BATCIIbHOCTH

2.7

Bilanenue yMmMeHHMEM OpPHEHTHPOBATHCS B HMEPAPXUYECKOU CTPYKTYpe
(aitioBoii cuctembl, paboTaTh C (aiIOBOW CHCTEMOW IMEPCOHATBHOTO
KOMIIBIOTEpA C HMCIOJB30BaHUEM Tpaduueckoro uHTepdeiica, a IMEHHO:
co3JaBaThb, KONMPOBAaTh, IEPEMEIaTh, IEPEUMEHOBBIBATh, YAAIATH U
apXUBHPOBATH (MBI U KATAJIOTH

2.8

Bnagenue ymeHUsIMU M HaBbIKAMHU MCHOJb30BaHUS MH(GOPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTMH JJIsl TIOMCKA, XpaHEeHUs, oOpaboOTKU U
nepelauy ¥ aHaln3a pa3IM4yHbIX BUJIOB HHPOPMAIUH

2.9

YMeHne BwIOMpaTh CIOCOO TMPEACTABICHUS JIaHHBIX B COOTBETCTBUU C
MOCTaBJIEHHON 3ajnadeil (TaOnuIbl, CXeMbl, Tpa@UKH, TUArpaMMbl) C
WCTIOJIb30BAHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH
JAHHBIX

2.10

YMmenue ¢Gopmanu3oBaTth U CTPYKTYpUpPOBaTh MHYOPMAIUIO, UCIIOJIb3YS
JJICKTPOHHBIC TAOMUIBI JUII OOpaOOTKHW, aHaaW3a W BU3YalIM3aIHH
YHCJIOBBIX HAHHBIX, B TOM YHUCJIE€ C BBIJACICHUEM JHalla3oHa Ta6J'II/IIII)I n
YIIOPSIOYUBAHUEM (COPTHUPOBKOI) €T0 3JIEMEHTOB; YMEHHUE NMPUMCHSATH B
AIIEKTPOHHBIX TaOMUIaxX (GOPMYNBI sl Pacu€ToB C HCIIOJIB30BaHUEM
BCTPOCHHBIX (YHKIMHA, aOCOTIOTHON, OTHOCUTEIIBHOW, CMENIaHHOM
aJipecaliiy; HWCIOJB30BATh DJICKTPOHHBIC TAOMHMIBI Ui YHCICHHOTO
MO/ICTTMPOBAHUS B MPOCTHIX 33a4aXn3 Pa3HbIX MPEAMETHBIX 00acTel




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO UH®OPMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Hudposas rpaMOTHOCTH

@aiinel 1 nanku (karajgoru). [IpuHIMIBL TOCTpOEHUS (PAHIOBBIX CHCTEM.
[Monroe nMms daitna (manku). [Iyte k daiiny (manke). Pabora ¢ daittamu u
KaTajoraMu CpeJICTBaMU ONIEPAllMOHHOMN CUCTEMBI: CO3/ITaHNE, KOTMPOBAaHUE
HHPar#H.1 P P ’ > KOMHP ’
nepeMelleHue, NepeuMeHOBaHre U yaaieHue (aiioB 1 Manok (Karajaoros).
Tunsl gaitnos. CpolicTBa Qaitno. PaitnoBelii Mmenekep. [louck gaitnos

CpeICTBaMU OMEPAIIMOHHON CUCTEMBI

O6benunenne KoMIblOTepoB B ceTb. Ceth MuTEepHET. Beb-cTpanuma, Bed-
cant. CtpykTypa aapecoB BeO-pecypcoB. bpayzep. I[lonckoBbsie CHCTEMBI.
1.2 [Touck wHbOpMaMU TO KIIOYEBBIM CJIOBaM M 10 H300paXEHHUIO.
HoctoBepHocts wuHpOpManmu, noidydyeHHod w3 HWurepuera. IP-ampeca
y3110B. CeTeBoe XpaHEHHE JaHHBIX

2 TeopeTnueckre 0CHOBbI HHPOPMATHKU

JIMCKPETHOCTh MAaHHBIX. BO3MOXXHOCTH ONMCaHHS HETPEPHIBHBIX 00BHEKTOB
Y TIPOIIECCOB C TIOMOIIBIO JUCKPETHBIX TaHHBIX.

CumBon. AndaBur. MomHuocte andaButa. J[Bowunblii  andaBur.
KonnuecTBo BCEBO3MOKHBIX CIIOB (KOIOBBIX KOMOWHAINN ) PUKCUPOBAHHOMN
JUTMHBL B ABoWYHOM andaBute. [IpeoOpasoBanue moboro andaButa K
nBonyHOMY. KoJMuecTBO pasziuyHBIX CIIOB (DPUKCUPOBAHHOW JUIMHBI B
2.1 andaBuTe onpeaeaEHHON MOIITHOCTH.

KoaupoBanue cMMBOJIOB OJHOTO ajihaBUTA C MOMOIIBIO KOJIOBBIX CIIOB B
npyrom andaBure, KoaOBas TaOmuIa, IekoaupoBaHue. KoaupoBaHwue
TekcToB. PaBHOMepHBI koa. HepaBHomepnsiii koa. Kommpoka ASCII.
BocbmubOutHeie komupoBku. Ilonstue o xomupoBkax UNICODE.
JlekoqupoBaHue COOOINEHHI C HUCIOJIB30BAHHEM PAaBHOMEPHOTO U
HEpaBHOMEPHOTO Koja. MH(popMaIMoHHbIH 00BEM TekcTa

Nudopmanmionnpiii 00bE€M JaHHBIX. bUT — MHHUManbHAs EAMHHUIA
KoJu4yecTBa WHGOPMAIMK — JIBOWYHBIA pa3psia. EauHUIBI HU3MepeHus
2.2 uHGOPMAIMOHHOTO 00bEMa NaHHBIX. buT, 0alT, KHUIOOAlT, Merabairt,
rurabaiit. CkopocTh mepefayu MaHHBIX. EJAMHUIBI CKOPOCTH Mepenadyu
JTaHHBIX

KoaupoBanue 1Bera. lLIgeroBeie Monenu. Mogens RGB. I'my6una
xkoaupoBanus. [Tanurpa.

2.3 PactpoBoe u BekTOopHOE mpezcTaBieHue uzoOpaxenuid. [Tukcens. Onenka
uHpOpMaAlMOHHOTO 00BEMa Trpaduyeckux HaHHBIX JUIS PacTPOBOIO
M300paxeHus

24 KO,I[I/IpOBaHI/Ie 3BYKa. Pa3p}II[HOCTB 1 yactoTa 3anucu. KonmyecTBo kaHAIOB

3aIlliucCH.




OneHka KOJMYECTBEHHBIX MAapAMETPOB, CBSA3AHHBIX C INPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailioB

2.5

Hemno3uimonHble W TMO3WIMOHHBIE CHCTEMBI CUHCIeHUs. AudaBur.
OcnoBanue. Pa3sépuyras dopma 3anucu uucna. [lepeBon B AeCATHUHYIO
CHUCTEMY YHCEJI, 3aMCAHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumMmckas cucrema cuncieHus

2.6

JBonyHas cuctema curcienus. [lepeson nensix uncen B npegenax ot 0 1o
1024 B 1BOMYHYIO CUCTEMY CUMCIIEHUs. BocbMepuyuHas cucTeMa CUnCiIeHHUsl.
[lepeBon yncen U3 BOCBMEPUYHON CHCTEMBI B JIBOMYHYIO U JECSITUYHYIO
cucreMsl 1 obpaTtHo. lllecTHaguarepuynas cucrema cuucienus. Ilepeson
Yycesl U3 IIECTHAALATEPUYHOM CHCTEMBl B JIBOUYHYIO, BOCBMEPUUYHYIO U
JECSITUYHYIO CUCTEMBI U 00paTHO. AprU(pMETHUECKHE OTIepallii B JBOUYHON
CUCTEME CUHMCIICHUS

2.7

Jlormyeckne BbICKa3bIBaHMs. JIOorMdyeckne 3HAYEHUsI BBICKA3bIBAHMIA.
DNeMeHTapHbIE U COCTaBHBIE BhICKA3bIBaHUs. JIOTHYECKHE OTEpaIluu: «u
(KOHBIOHKIIHS, JIOTHYECKOE YMHOKEHHE), «UIH» (IU3bIOHKIHUS, IOTHYECKOE
CIIOXKEHHE), «He» (Jormueckoe oTpuuanue). llpuopurer IOrHUYecKUX
onepanuii. OnpeneneHne MCTHHHOCTH COCTABHOTO BBICKA3bIBAHHS, €CITH
W3BECTHBl 3HAYEHUS MCTHUHHOCTH BXOJAIIMX B HErO0 3JIEMEHTapHBIX
BbICKa3bIBaHUW. Jlornueckue BbIpakeHMs. lIpaBuna 3ammcu JIOrMYECKUX
BeIpakeHui. [loctpoeHune TabaUIl HICTUHHOCTH JIOTHYECKUX BBIPAKEHUH

2.8

Jlormueckre  DIEMEHTHl. 3HAKOMCTBO C  JIOTHYECKUMH  OCHOBaMH
KOMIIbIOTEpa

2.9

HenpepsiBHBIC U qucKpeTHBIE MOJenH. MiMuTtanmonHsie Moaenu. Urposeie
Mozenu. OLeHKa aJIeKBaTHOCTH MOJICIIA MOJICITUPYEMOMY OOBEKTY H IEJISM
MOJICITMPOBAHUS

2.10

Tabnuunble Mozenu. Tabmuua Kak mpeAcTaBieHUE OTHoleHHs. basbl
naHHbIX. OTOOp B TaOIUIE CTPOK, YIOBIETBOPSIOLIUX 3aJAHHOMY YCIOBHIO

211

I'pad. Bepmmna, pedpo, myts. OpUeHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsr. [Inuna (Bec) pebpa. BecoBas marpuna rpada. JnuHa nytu Mexmay
BepmuHamMu rpada. [louck ontumansHOro mnyrtu B rpade. HauanbHas
BEpIIMHA (MCTOYHHMK) M KOHEYHAs BEpIIMHA (CTOK) B OPUCHTUPOBAHHOM
rpade. BpruncieHne koJiM4yecTBa MyTed B HANPABICHHOM allUKIHMYECKOM

rpage
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HepeBo. Kopens, Bepmmna (y3en), Juct, pedpo (xyra) nepesa. Brwicora
nepeBa. IlognepeBo. Ilpumepsl wucnonbs3oBaHusi JepeBbeB. [lepebop
BapHUaHTOB C MIOMOUIBIO JIepeBa

AJTOPUTMBI M TPOTpAMMUPOBAHUE

3.1

CaoiictBa anropurma. CrocoObl 3amucu anroputMa (CIOBECHBIH, B BHJIE
OJI0K-CXEMBI, TPOrpamMmma).

CocraBneHue ajlropuTMOB U MPOrpaMM C HCIOJIB30BAaHHEM BETBIICHMH,
LUKJIOB U BCIIOMOTaTeIbHBIX AJITOPUTMOB JUIS YIPABJICHUS HCIIOJHUTEIEM




(Pobot, Uepenamka, YepTé&KHUK U JApyrue). BhIMOTHEHUE aNTOpUTMOB
BPYUYHYIO M Ha KOMITBIOTEPE

3.2

SI3bik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbiit
AnropurMuueckuit S3bIK).

Cucrema mporpaMMHUpPOBaHUS: PEJAKTOP TEKCTa IMPOrpaMM, TPaHCIATOP,
OTJIAJUUK.

[lepemennas: tum, ums, 3HaueHue. Llenblie, BeleCTBEHHbIE U CUMBOJIbHBIE
HIEPEMEHHBIE.

Oneparop mnpucBanBaHUs. ApU(PMETHUECKUE BBIPAXKEHUS M MOPSAJIOK HX
BbluMcieHus. Omnepanuu ¢ LEeNbIMUA YMCIaMH: ILIEJIOYMCICHHOE JIeJIeHUE,
ocTatok ot Jenenus. Bersnenus. CoctaBHbIe YCIOBHS (3aIMCh JIOTHYECKUX
BBIPDOKEHUH Ha M3y4aeMOM s3bIKe mporpammupoBanus). Haxoxxnenue
MUHHUMYyMa

U MakCUMyMa M3 JIBYX, TpEX U ueThIpéX uucen. PemeHue kBaapaTHOTro
yYpaBHEHHUS, HMEIOLIET0 BelIeCTBeHHble KOpHU. Llukin ¢ ycrioBuem.
Anroput™m EBKiHa 17151 HAX0KACHHS HAHOOJIBIIIETO 0OIIETO ASIUTENS ABYX
HaTypaJbHbIX 4Hcen. Pa30ueHue 3amMcu HaTypajlbHOTO YHCIa B
MO3UIIMOHHOW CHCTEME C OCHOBAaHMEM, MEHbIIUM WM paBHbIM 10, Ha
oTaenbHbIe TUPpHI. LUK ¢ nepeMeHHON|. AITOPUTMBI TPOBEPKH JEITUMOCTH
OJIHOTO IIEJIOTO YHCIa Ha JPYroe, MpPOBEPKH HATypaJbHOIO YHCIA HA
IIPOCTOTY

3.3

O06paboTka CUMBOJIBHBIX TaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) TIEPEMEHHBIE.
IMocumBotbHAs 00padoTKa CTpOK. [10ICUET YaCTOTHI MOSBICHUSI CHMBOJIA B
ctpoke. Berpoennsie GyHKIMM 17151 00pabOTKU CTPOK

3.4

Omnpenenenre BO3MOXKHBIX Pe3ylbTaTOB PaOOTHl alropuT™Ma MpH JTaHHOM
MHO>KECTBE BXOHBIX IaHHBIX, OIMPE/IeTICHHE BO3MOKHBIX BXOHBIX IaHHBIX,
IPUBOJISAIINX K JAHHOMY PE3yIbTaTy

3.5

Tabnmuunble BenmmuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbL. COCTaBICHHE U
OTJIaJIKa TPOrpamMM, pEATU3YIOIIUX THUIIOBBIC AJITOPUTMBI 00pabOTKU
OJIHOMEPHBIX  YHCJIOBBIX  MacCHBOB, Ha  OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackane, Java, C#, IlIkonbHbIi
AJITOPUTMHYECKHH SI3bIK): 3aIIOJTHEHUE YHCIOBOTO MAacCHBa CIydaiHBIMHU
YHCIaMH, B COOTBETCTBUU C (OpMYJIOd WM MNyréM BBOJA YHCE,
HAX0XJIEHHE CYMMBI SJIE€MEHTOB MAacCHBa, JTUHEHHBIH MOWCK 33aJaHHOTO
3HaUEHUS B MAacCHBE, MOJCUET DIIEMEHTOB MAacCHBa, YIOBJIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO, HAaxXOXJCHHE MHUHUMAIBHOTO (MaKCHMAaJbHOTO)
anemeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTka MOTOKA JaHHBIX:
BBIUMCIICHHE  KOJNMUYECTBA, CYMMBI, CpeJHero  apu(MeTHYecKoro,
MUHUMAJIHHOTO u MaKCHMaJIbHOTO 3HAYEHUS JJIEMEHTOB
MOCJIEIOBATENFHOCTH, YAOBIETBOPSIIOMINX 33JAHHOMY YCIIOBHUIO

3.6

VYnpasnenue. Curnan. O6patHast cBs3b. [lonydyenue curaanon ot nu(poBbIX
JAaTYNKOB (HallpUMep, KacaHUs, pacCcTOsIHUA, CBeTa, 3BYyKa). lIpumepsl
WCIOJb30BaHUsl MPUHLUMNA OOpaTHOM CBS3M B CHUCTEMax YIpaBJICHUS




TEXHUYCCKUMHU yCTpOﬁCTBaMH C IIOMOIIBKO JAaTYMUKOB, B TOM YHCIIC B
pOOOTOTEXHUKE

WudpopmanioHHbIe TEXHOJIOTHH

4.1

TexkcToBbIE HOKYMEHTBHI UM MX CTPYKTYpHBIE DJIEMEHTHI (CTpaHHIa, ab3arl,
CTpOKa, CJIOBO, CUMBOJI).

TekcToBBI mpolleCCOP — HUHCTPYMEHT CO3/aHUs, PEAaKTUPOBAaHUSA MU
dbopmarupoBanus TekcToB. [lpaBuia Habopa Tekcra. PemaktupoBanue
tekcta. CBoiictBa cumBosioB. [lpudt. Tunsl mpudroB (pydreHsie, ¢
3aceykaMu, MOHOUIMpUHHBIE). [lomyXupHOE M KypCUBHOE HauepTaHHE.
CpoiicTBa ab3a1eB: TpaHUIlbl, a03alHbIN OTCTYI, HHTEpPBaJ, BbIpaBHUBAHHE.
[Tapamerprl ctpanunel. CtuneBoe gopmartupoBanue. CTpyKTypupOBaHHE
nH(popMallUK ¢ TIOMOIIBIO COUCKOB U Tabiul. MHOTOYpOBHEBBIE CIIUCKH.
JloGaBnenue TaOnuil B TEKCTOBbIE JOKYMEHTHI. BcTaBka n3o0pakeHHH B
TEKCTOBbIE TOKyMeHThl. O0TekaHne n300pakeHuil TekcToM. Bxitouenue B
TEKCTOBBIM ~ JOKYMEHT JAuarpamm, (GopMmys, HyMEpalud CTPaHUILL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTHX 3JIEMEHTOB

4.2

PactpoBbie  pucynku. lcnonp3oBaHue rpaguueckux —HOPUMHTHBOB.
Onepauuy penakTupoBaHusl rpapuyeckux OOBEKTOB, B TOM YHCIE
uudpoBeix  doTtorpaduii: HU3MEHEHHWE pa3Mmepa, oO0Ope3Kka, IMOBOPOT,
OTpaXkeHHe, paboTra c oOmacTsIMu (BBIJCICHHE, KOTMPOBAHHE, 3aJUBKA
I[BETOM), KOPPEKIHUs I[BETa, SPKOCTH M KOHTPACTHOCTH. BekTtopHas
rpa¢puka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CPEICTBAMH
TEKCTOBOTO  MPOIECCOpa WM  JAPYrUX MporpamMm  (MPUIIOKECHUMN).
JloGaBiieHNEe BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI

4.3

[ToaroroBka MynabTUMEIUHHBIX mnpe3eHTanuii. Crnaiin. JloOGaBineHue Ha
clmaia Tekcta M M300pakeHMi. PaboTa ¢ HECKOJIBKMMH ClaiiamH.
JloGaBnenrie Ha Cllaiil  ayJUOBU3YalIbHBIX JIAHHBIX. AHHMAIUS.
INunepceplnku

4.4

Tunel gaHHBIX B sSYeiKax AJIEKTpOHHOW Tabmuibl. PemaktupoBanue u
(dbopmatupoBanue Tabnuil. Berpoennsie GyHKINH Ui OMCKAa MaKCUMYMa,
MUHUMYMa, CYMMBI U cpenHero apudmernyeckoro. CopTUpoBKa JaHHBIX B
BbIIeTIeHHOM Juamna3one. [loctpoenue auarpamm (rucrorpamma, Kpyropas
ayarpamMma, TO4Ye4Has —Jadarpamma). Bpibop TMma  auMarpaMMbl.
[Ipeo6pazoBanue hopmyn nmpu KonupoBaHUU. OTHOCUTENbHAS, a0CONMIOTHAS
U CMEIlIaHHAas aJpecarius

4.5

VYcnoBHbIE BBIYHMCIEHUS B JIEKTPOHHBIX Tabnumax. CyMMUpOBaHHE H
noAcy€T 3HAYCHMH, OTBEYANOIIMX 3aJaHHOMY YycioBuio. (OOpaboTka
O0onbpIIMX HAOOPOB JaHHBIX. YHMCIEHHOE MOJEIHPOBAHUE B IIEKTPOHHBIX
TabIuIax




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.

WNudpopmaruka, 7 knacc /bocosa JILJI., bocoBa A.}O., OO0 «bMHOM.

Jlaboparopus 3Hanui»; AO «M3aarensctBo [IpocBemienney;

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.

2.

Meroauueckoe nocooue st yuurens. K.1O.[Tonskos. 2. bocosa JILJL.,
Nudopmatuka. 7-9 xknaccel : Meroauueckoe nocodue / JI. JI. bocona, A. 1O.
Bocosa, A. B. Anaronses, H. A. AKBUWISHOB. — 3-€ U3/1aHue, iepepaboTaHHOE.
— Mocksa : OO0 "UznarensctBo "BMMHOM. JlaGopaTtopus 3Hanuii";
Nudopmatuka. 7 knacc. Utorosast konTposabsHas padota / JI. JI. Bocosa, A. 1O.
bocosa u 1p. OO0 «bMMHOM. Jlaboparopus 3uanuii»; AO «M31aTenbcTBO
[IpocBemienney;

NudopmaTtuka. 7 kmace : caMoCTOATENbHBIE B KOHTPOJIbHBIE padoThl / JI. JI.
Bocoga, A. 0. bocoa H.A. AkBunsinoB. OO0 «bMHOM. JlaGopaTtopus
3HaHui»; AO «M3aarensctBO [IpocBenienne»;

[Monsaxos K.1O., Epemun E.A. Undopmaruka. 7-9 knaccel. Metonuueckoe

nocobue. M.: [IpocBemenue, 2016.
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