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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxke dhenepanbHOU padboyeit MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHOpMaTHKEe Ma€T MpEACTaBICHUE O UENIX, OO0IIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
uHbpOpMaTUKA Ha yriayOnE€HHOM YpOBHE, YyCTaHaBIMBaeT 00s3aTelIbHOE
IIPEIMETHOE COJEpKaHKE, IPEyCMAaTPUBAET €r0 CTPYKTYPUPOBAHUE IO pa3iesam
U TEMaM, ONpeeIIAeT paclpeieseHUe ero mo knaccaM (TogaM U3ydeHus).

[TporpamMma 1o nHPOpPMATHKE ONpPEAEIIAeT KOTUUECTBEHHbIE U KaUeCTBEHHbIE
XapaKTEPUCTUKU YU4EOHOro Marepuaia Jijisl KaxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HANOJHEHUS Pa3HOrO0 BHUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTallH oOyyJaromxcs, BCEPOCCUNCKHUX MIPOBEPOUHBIX pabor,
roCy/1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMmma no undopmatuke siBisercs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOorpaMM U Y4eOHUKOB,
TEMaTUYECKOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

Hensimu wu3ydyeHuss HWHPOPMATUKM HA YPOBHE OCHOBHOIO OOMIETO
00pa3oBaHUs SIBJSIOTCS:

(dbopMHpOBaHHE OCHOB MHMPOBO33PEHHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTIIKCHUSIM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NPAKTUKH, 3a CUET pPa3BUTUS MPEICTaBICHUN 00
uH(pOpMAIMU KaK O Ba)KHEHIIEM CTPATETMYECKOM PECypce Pa3BUTHS JIUYHOCTH,
rocysnapcTBa, oOOIIECTBA, IOHMMAaHHE PO HMH(POPMAIMOHHBIX IPOLECCOB,
MH(POPMALIMOHHBIX PECYPCOB M HH(MOPMALMOHHBIX TEXHOJOTMH B YCIOBHSX
undpoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

pa3BUTHE AJITOPUTMUYECKOTO MBIIUIEHUS KaK HEOOXOJMMOIo YCIIOBUS
po(ecCUOHANBHOMN AESITENIbHOCTH B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIIECTBE,
IPEIoJIararollero CnocoOHOCTh 00y4daromerocs pa3oruBaTh CIOXKHBIE 3a/1a4l Ha
Ooree mpocThie MOJ3aJauM, CPAaBHUBATh HOBBIC 33/1aY C 3aJa4aMH, PEHIEHHBIMU
paHee, ONpeaeNsTh aru AJid JOCTHKEHUSI pe3yJIbTaTa U Tak Jaliee;

dbopMupoBaHHE U pPa3BUTHE KOMIETEHIIMN OOydJamnmxcsi B o00JacTu
UCIIOJIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
3HaHWM, YMEHWW W HABBIKOB pabOThl C wWHOpPMANHEH, MPOTpaMMUPOBAHUS,
KOMMYHHKAIIUM B COBPEMEHHBIX IH(PPOBBIX Cpelax B YCIOBHIX oOOecreueHus
nH(pOopMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH 00YYaIOIIerocs;



BOCITUTAHNE OTBETCTBEHHOTO M M30HMPATEIHLHOTO OTHOIICHHS K HH(POPMAINH
C YYETOM MPABOBBIX M ATUYECKUX ACIEKTOB €€ PacHpoOCTpaHEHUs, CTPEMIICHUS K
MPOJOJDKEHUIO 00pa3oBaHusi B 00JIacTU  MH(OPMAIMOHHBIX TEXHOJOTHH WU
CO3UJATEIIbHON JEATENBbHOCTH C MPUMEHEHHEM CpEeJCTB HH()OPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIIeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOYKHOCTH aBTOMAaTHU3aIlMU WH(DOPMAIMOHHBIX
MPOLIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JacTM  MNpPUMEHEHUs]  UHPOPMATUKH, TPEKIE  BCETO
MH(OPMAIMOHHBIE TEXHOJOTHUH, YIPABICHUE U COLIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWHQoOpMaTUKu ©  HUHPOPMAIMOHHOM
JEATEIIbHOCTH.

N3yuenne UWHPOPMATUKM  OKa3bIBA€T  CYIIECTBEHHOE  BIUSHUE  Ha
(dbopMHpOBaHHE MHPOBO33PEHHSI OOYYaAIOIIETOCs, €ro KU3HEHHYIO IO3HIIMIO,
3aKJIaJbIBACT  OCHOBbI ~ MOHMMAaHUS  NPUHIMUNOB  (YHKIMOHUPOBAHUA U
UCITIOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPaKTUYECKU JIFOOOW JIEATENTbHOCTH W OJHOTO U3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHWM  COBPEMEHHOW  UMBWIM3aUuM.  MHorue
MpeAMETHbIEC 3HAHUS U CIOCOOBI JACATEILHOCTH, OCBOCHHbBIC O0YyYaIOIIUMUCS MPU
U3y4eHUU MHGOPMATHKHU, HAXOJAT MPUMEHEHHE KaK B paMKax o00pa3oBaTeIbHOTO
mpoliecca TMPU M3YYEHUW JAPYTUX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
JKU3HCHHBIX CUTYaIlUsAX, CTAHOBATCS 3HAYMMBIMU 1Jisi (OPMHUPOBAHUS KayecTB
JUYHOCTH, TO €CTh OPHUEHTHUPOBAaHbI Ha (POPMHUPOBAHUE METANPEIMETHBIX U
JUYHOCTHBIX PE3YyJIbTaTOB O0yUYECHUSI.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmaruka» — chopmMupoBarh y
0OyJaroImmXxcs:

MOHMMAHWE TMPHUHIMIIOB YCTPOMCTBA U (PYHKIMOHUPOBAHHUS OOBEKTOB
U(PPOBOro OKpYXKEHUs, MPEACTaBICHUS 00 UCTOPUU U TEHICHUUSIX DPa3BUTHUS
uH(popMaTHKU neproia tudpoBoil TpaHchopmMauu COBPEMEHHOTO 00I1IeCTBa;

BIajieHre 0a30BBIMH HOpMaMHU MH(POPMAIIMOHHOW STUKHU M TpaBa, OCHOBAMH
uH(OpMAITMOHHOW O0€30MacHOCTH, 3HAHUS, YMEHHS W HAaBBIKK TPaAaMOTHOU
MOCTAHOBKHU 3aJlay, BO3HUKAIOIIMX B TMPAKTUYECKOW JCATETBHOCTH, ISl HX
peleHusi ¢ TOMOIIbI0 MH()OPMAIIMOHHBIX TEXHOJOTUM, YMEHHS U HaBBIKU
dbopMaIM30BaHHOTO OMMCAHUS TOCTABICHHBIX 33]1a4;

0a3oBbie 3HaHWS 00 WHGOPMAIMOHHOM MOJEIHUPOBAHUUA, B TOM YHCIE O
MaTeMaTHYECKOM MO/JIEIMPOBAHUH;



3HAHWE OCHOBHBIX QJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH J3TH
3HaHUS JJIs TTOCTPOCHUSI AJITOPUTMOB pEUICHUs 3aJay MO0 MX MaTeMaTUYEeCKUM
MOJICIISM;

YMEHUSI U HAaBBIKM COCTAaBJCHHUS MPOCTBIX MPOrpaMM IO MOCTPOCHHOMY
aJITOPUTMY Ha OJTHOM M3 SI3BIKOB MPOTPAMMUPOBAHUS BRICOKOTO YPOBHS;

YyMEHUS ¥ HaBBIKA d3(PQGEKTHBHOTO WCIIOIB30BAHUS OCHOBHBIX THIIOB
NPUKIAJAHBIX MporpaMM (TIPUIIOKEHHI) 00111ero Ha3HAYeHUsI U UH(DOPMAITMOHHBIX
CUCTEM JIJI PEIICHHS C UX MTOMOIIBIO MPAKTUYECKUX 3a/a4;

yMEHUE TPaMOTHO MHTEPIPETUPOBATh PE3YyJbTaThl PELICHUS MPAKTUYECKHUX
3a/lad ¢ TOMOIIBI0 HMH(POPMAIMOHHBIX TEXHOJOTUM, MPUMEHSTH IOJYYEHHbIC
pPEe3yJbTaThl B MPAKTUYECKON JEATCIbHOCTH.

[enn u 3amaun u3ydeHUs: MHPOPMATUKHM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJIEpPKaHHSI  y4eOHOTO
IpEeIMETA B BUJE CAEAYIOMIMX YETHIPEX TEMATUUECKHUX PA3/EIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKUE OCHOBBI HH(OPMATHUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

uH(OPMAIMOHHBIE TEXHOJIOTHH.

B cucreme oOmiero oOpazoBanHus uHbOpMaTHKa MPU3HAHA O00s3aTEIbHBIM
y4eOHBIM MPEIMETOM, BXOISIIMM B COCTAB MpeIMETHOM oOnact «MaremaTuka u
unpopmatukay. DPI'OC OOO mnpenycMoTpeHbl TpeOOBaHUS K OCBOCHHIO
MPEAMETHBIX Pe3yJIbTaTOB M0 MH(POPMATHKE HAa 6230BOM U yTITyOJIEHHOM YPOBHSX,
UMEIOLINX 00Illee COAEPKATEIBHOE SIIPO U COIVIACOBAaHHBIX MEXIy c000i. DTO
MO3BOJISIET PEAIM30BBIBATh YIUIYOJIEHHOE M3yueHHEe MH(POPMATHUKH KaK B pamKax
OTHEJIbHBIX KJIACCOB, TaK W B paMKaxX WHAUBUIYaJIbHBIX 00pa30BaTEIbHBIX
TPACKTOPUH, B TOM YHUCJIE UCIIOJb3ys CETEBOE B3aMMOJECHCTBUE OpPraHU3alUl U
JTUCTAHIIMOHHBIE  TexHoyoruu. [lo 3aBepuieHMM  peanu3alud  MPOTPaMM
yIIyOJEHHOTO YpOBHS OOydYaronIyecss CMOTYT JeTalbHEe OCBOMTH MaTepHall
0a30BOr0 YpOBHSI, OBJIaJIETh PACIIUPEHHBIM KPYTOM IMOHSTHI U METOOB, peliaTh
3a/1ayu 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

OO0miee 4KCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3ydeHUs WHGOPMATHKHA Ha
yriyOJIeHHOM ypoBHE: B 8 Kiacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYUYEHUA
8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH.

[lo3ulIMOHHBIE W  HEMO3ULHMOHHBIE CHUCTEMBI CUMCIEHUA. AJ(aBur.
OcnoBanue. Pa3zsépuyTas popma 3anucu uncina. [lepeBoa B JECATUUHYIO CUCTEMY
YHUCel, 3aMUCAaHHBIX B IPYTUX CUCTEMAaX CUUCIICHUS.

PumMmckas cucrema cuuciieHusl.

JBonuHas cucrema cuuciieHus. [lepeBoa HaTypaldbHbBIX YUCEN B JIBOUYHYIO
cucteMy cuucieHus. BoceMepuuHas cuctema cuucieHus. llepeBox uwncen w3
BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JECATHUYHYID CHUCTEMbl U OOpATHO.
[llecTHaauaTupruyHas cucrema CUUCIICHMUSL. IlepeBon qucen u3
HIECTHAUATUPUYHOM CHUCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U JIECITUYHYIO
CUCTEMBI U 0OpATHO.

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

[IpencraBienrie 1eENbIX YKcel B P-WUHBIX CHCTEMax CUMCIICHHUS.
Apudmerrnueckue oneparuu B P-U4HbIX cucTeMax CUMCICHUS.

Jlornueckue BbIcKa3biBaHUA. Jlornueckue 3HAUYEHUS  BBICKA3bIBAHMIA.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUA. Jlormueckue omnepanuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXEHHUE), «WIN» (IAU3IBIOHKIUS, JIOTUYECKOEe
CJIOKEHHE), «HE» (JIOTUUECKOE OTPUIIAHUE), «UCKIIIOYAIolee Win» (CIoKeHUe Mo
MOIYJIIO 2), «UMIUTMKaUs» (CIEeIOBaHUE), <«IKBUBAJEHUUs» (Jorhueckas
paBHO3HAYHOCTH). [IproputeT norudeckux omepaiuid. Onpesenenne UICTUHHOCTH
COCTaBHOI'O BBICKa3bIBAHUS MPHU U3BECTHBIX 3HAYEHUSX HUCTUHHOCTH BXOJAIIUX B
HET0 2JIEMEHTaPHBIX BHICKA3bIBAHUM.

Jlornueckne BelpaxkeHus. I[IpaBuiia 3amuMcH  JIOTUYECKUX  BBIPAKECHUIM.
[Toctpoenne TabmUI, WMCTUHHOCTH JIOTHUYECKUX BBIPAKECHUHA. YTPOIIECHHUE
JIOTUYECKUX BBIPOKEHUA. 3aKoHbI anreOpbl joruku. [locTpoeHne moruyeckux
BBIPKECHUI 10 TAOJIUIIE UCTUHHOCTH.

Jlormueckue 35eMeHThl. 3HAKOMCTBO C JIOTUYECKMMHU OCHOBAaMH KOMITBIOTEPA.
CymmMarop.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE.

S3eik  mporpammupoBanus  (Python, C++, Java, C#). Cucrema
MPOTPaMMHUPOBAHUS: PEAKTOP TEKCTa MPOrpaMM, TPAHCISATOP, OTIATUHK.

[lepemennasi: Tun, ums, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJILHBIC
NepEMEHHBIE.



Omnepatop mnpucBauBaHus. ApUMETUUECKHE BBIPAKCHUS U TOPSIOK HX
BbIuMciieHHs. Onepanuu ¢ UEIbIMH YUCJIAMM: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
ot nenenus. [IpoBepka AEMMMOCTH OTHOTO LIEJIOT0 YKCIIa HA IPYTOE.

Omnepatiu ¢ BEeHIECTBEHHBIMH UnciaaMu. BeTpoeHHble QyHKIMH.

Crnyyaitnble (mCeBIOCTYYaliHbIC) YUCIIA.

BerBnenus. CocTaBHble YCIOBUS (3alUCh JIOTMUECKUX BBIpAXKEHUU Ha
M3y4aeMOM SI3bIKE MporpammupoBaHus). HaxoxaeHne MUHUMyMa U MakCUMyMa
U3 JIBYX, TPEX M YETBIPEX 4Hcell. PeleHne KBagpaTHOTO YPaBHEHHUS, UMEIOLIETO
BEILIECTBEHHbBIE KOPHU. Jlornueckue rnepeMeHHbIE.

JuanoroBass oOTJagKa NPOrpaMM: TMOIIATOBOE BBINOJHEHUE, IPOCMOTP
3HAYCHUH BEJIWYWH, OTJIaIOYHBIN BBIBOJ, BELIOOP TOUKH OCTAaHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkimma mjiss HaxoXJeHUs HauOOJBIIETO
oOIIero JeiauTeNst ABYX HATypalibHbIX 4yucell. Paz0ueHue 3amucu HaTypajgbHOTO
YHClIa B MO3UIMOHHOW CHCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
oTHeabHbIe HU(PBI. PaznokeHne HaTypalbHOTO YMCIIA HA TPOCThIE COMHOKUTENH.

[lukn ¢ nepeMeHHOW. AJNTrOpUTM IIPOBEPKH HATYpPaJIbHOTO YHCIA Ha
IIPOCTOTY.

AHnanu3 anroputMmoB. OrmnpeneneHrue BO3MOXHBIX Pe3yJbTaTOB pabOThI
QIrOpUT™Ma TMpPU  33J]aHHOM MHOKECTBE BXOJHBIX JAHHBIX, ONpEJECICHHE
BO3MOXKHBIX BXOJHBIX JIAaHHBIX, TPUBOASAIINX K JAHHOMY PE3yJIbTaTy.

OOpaboTKa MOTOKA JAHHBIX: BBIYUCIECHUE KOJWYECTBA, CYMMBI, CPEIHETrO
apu(PpMETUIECKOTO, MUHUMAIBHOTO M MAaKCHUMaJIbHOTO 3HAYEHUN 3JIEMEHTOB
MOCJIEA0BATEIBLHOCTH, YIOBIETBOPSIOLIUX 3aJAHHOMY YCJIOBHIO.

OO0paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. I[loacyér yacToThl MOSBAEHUS CUMBOJA B
cTpoke. Bctpoennbie pyHKIMU 1711 00pabOTKH CTPOK.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMeEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa MPOrPaMM, PEATU3YIOIIHUX TUIIOBbIE AITOPUTMbI 0OPaOOTKH OJHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
Java, C#): 3amojsHeHHE YHCJIOBOIO MacCHBa CIy4YallHBIMH 4YHCJIaMH, B
COOTBETCTBUHM C (OpMyJION WM TyTéM BBOJA YHCEN, HAXOXICHUE CYyMMBI
AJIEMEHTOB MAacCUBa; JUHEWHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCUBE, MOJCUYET
AJIEMEHTOB MACCHBA, YJOBJIETBOPAIONIMX 3a/laHHOMY YCJIOBHUIO, HAaXOXKIEHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO) JIEMEHTa MacCHBa.

[ToHsATHE O CTIOKHOCTH AIITOPUTMOB.

NudopmaniuoHHbIE TEXHOJIOTHH.

[Tonsitue 06 >neKTpOHHBIX Tabnuiax. TUIBI JaHHBIX B STYEHKaAX DJIEKTPOHHOM
tabaunpl. PemaktupoBanne u dopmatupoBaHue Taonuil. BcTpoeHHble (yHKIIUN



JUIS TIOMCKAa MaKCHMyMa, MHHHMyMa, CYMMBI M CPEIHEr0o apu(pMETHICCKOTO.
CoptupoBka W (UIBTpalWs JaHHBIX B BBIJICICHHOM jauarnazoHe. [locTtpoeHue
auarpaMMm (THCTOTpaMMa, KpyroBas jauMarpamma, TOYedyHas jauarpamma). Beioop
THUIIA TUArPAMMBI.

[IpeoOpazoBanue dhopmyn mpu KormupoBaHuU. OTHOCUTENBHAS, a0COMIOTHAS
Y CMEIIaHHAs aJipecarusl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHs ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA3OBAHUSA

N3yuenne wuHOpMATUKKM HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUA
HaIpaBJICHO HA JOCTHIKEHHE OOYYAIOIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U

IPEIMETHBIX PE3yIbTaTOB OCBOEHUS COJEPKAaHUSI YUEOHOT O IIpeMeTa.
JIMYHOCTHBIE PE3YJBTATDBI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPABICHHOCTh HA pEIICHHE 3a/1ady
BOCIIUTAHUS, PA3BUTHS W COLMATU3ANUMA OOYYAIOMIMXCA CPEICTBAMHU Y4eOHOTO
npeaMera.

B pesynpraTe u3ydyeHuss MHPOPMATHKM HA YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus y oOyuarorierocs OyayT copMHUpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pe3ynbTaThl B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

LEHHOCTHOE OTHOIIEHUE K OTE€UECTBEHHOMY KYJIbTYPHOMY, UICTOPUUYECKOMY U
HAyYHOMY HAacJeAUI0, TOHMMAaHUE 3HAUYCHUS MHPOPMATHKU KaK HAYKH B >KU3HU
COBPEMEHHOI'0 O0O0IlEeCTBa, BJIAJEHUE JOCTOBEPHOW MH(MOpPMAIMENd O MEepenoBbIX
MUPOBBIX U OTEYECTBEHHBIX JIOCTI)KCHHSIX B 00acTd HMHPOPMATUKH U
WH(OOPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1udpoBoil TpaHchopmMaI COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAIUsI Ha MOPAJIbHBIC IIEHHOCTH M HOPMBI B CUTYalUsIX HPAaBCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATH CBOE TOBEACHHUE U MOCTYIKH, & TAKKE TTOBEIACHHUE
Y MOCTYIKU APYTUX JIIOJAEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMSI MOCIEACTBUN TOCTYNKOB, AaKTUBHOE HEMPHUSATUE AaCOLMAJIbHBIX
MOCTYTKOB, B TOM unciie B UHTepHeTe;

3) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUE O COLMAJIbHBIX HOPMax W MpaBUIaX MEKIMYHOCTHBIX
OTHONIEHWI B KOJUIEKTHBE, B TOM YHCII€ B COIMAJIBHBIX COOOIIECTBAX,



coONI0IeHNE TpaBWJI OE30MaCHOCTH, B TOM YHCIE€ HABBIKOB 0€30MacHOro
noBeAeHUs B VIHTepHeT-cpeAe, TOTOBHOCTh K pPa3sHOOOPAa3HOM COBMECTHOM
NESATEILHOCTH TPHU BBHINIOJHEHUM Y4YE€OHBIX, IMO3HABATENIbHBIX 3ajad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHUMAHHWIO M B3aWMOIIOMOIIU B
nporecce ITON yueOHO! eATeIbHOCTH, TOTOBHOCTh OILICHUBATh CBOE MOBEJCHHUE U
MOCTYIIKA CBOMX TOBAPHUIIEH C TO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUS MTOCJIEICTBUIA MOCTYNKOB,;

4) HeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUECKUX TPEJCTaBICHUN 00 MHGbOpMaIi,
UHGOPMAITMOHHBIX mporeccax " UHGOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOIIECTBEHHOM
IPAKTUKU U COCTABIISAIOIUX 0a30BYI0 OCHOBY Ul IOHUMaHUS CYIIHOCTH HAy4HOM
KapTUHBI MUDA;

UHTEpeC K OOYUYeHHI0 W TO3HAHWIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH H
ypOBHS 00yUYeHUs B AalbHEHIIIEM;

OBJIAZICHUE OCHOBHBIMM HAaBbIKAMHU HCCJIEA0BATEIbCKON JESITENBbHOCTH,
YCTAaHOBKA HAa OCMBICIEHUE OIBITA, HAOIIOACHUN, MOCTYNKOB W CTPEMJICHHE
COBEPIICHCTBOBATh IMYTH JOCTHMKCHHS WHANBUAYAIBHOTO M KOJIJICKTUBHOTO
0J1aronoayyus;

Cc(OPMUPOBAHHOCTh MH(POPMAIIMOHHON KYyJIbTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOATENLHON pabOThl C y4EeOHBIMH TEKCTaMH, CIPABOYHON JIMTEpPaTypOH,
pa3zHOOOpa3HBIMU CPECTBAMU MH(GOPMALMOHHBIX TEXHOJOTHH, a TakKe yYMEHHUs
CaMOCTOSITENTHHO OMPENENATh IeTd CBOETO 00y4YeHHs, CTaBUTh U (HOPMYITHPOBATH
Ui ceOsi HOBBIE 3a/7auu B yu&0e W TMO3HABAaTEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MMO3HABATEIBHOM 1€ATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAaHWE IIEHHOCTH JKU3HW, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3IOPOBBIO, YCTaHOBKAa Ha 3[0pOBBIA 00pa3 KW3HH, B TOM YHCIE M 3a CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHWM 0e30macHOM HKCIUTyaTalluk CpPECTB
WH(OPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTUH;

6) TPy10BOIr0 BOCIIUTAHUS:

WHTEpEC K MPAKTUYECKOMY U3yueHHIO0 mpodeccuit u Tpyaa B cdepax
npodeccuoHanbHON TS TEIIbHOCTH, CBSI3aHHBIX C UHPOPMATHKOM,
IPOrpaMMUPOBAHNEM W HH(POPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JOCTHKEHUSIX HAyKH MH(POPMATUKU M HAYyYHO-TEXHUYECKOTO MPOrpecca;



OCO3HAaHHBIM BBHIOOP U TOCTPOCHHE HMHAWBHUIYAIbHOM  TpPaceKTOPUHU
oOpa3oBaHMsI W >KU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTHYeCKOTr0 BOCTIMTAHUS

OCO3HaHHUE TJI00AJBHOTO XapakTepa IKOJOTUYECKUX MpoOsieM M MyTed HX
pelieHusi, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIIOHHBIX TEXHOJIOTUH;

8) ananTanmuu K U3MEHSIIOIIMMCS YCJIOBUSM COLUATBHOI Cpeabl:

OCBOCHHE OOYYAIOIIMMHKCA COIHAIBLHOTO OIBITAa, OCHOBHBIX COIHMAIBHBIX
poJieii, COOTBETCTBYIOIIMX  JESATEIBHOCTH  BO3pacTa, HOPM M  MPaBHI
OOIIIECTBEHHOTO TIOBEIeHUs, ()OPM COLMAILHOM KU3HU B TPyIIaxX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HH(POpPMATHKE
OTPaXAIOT  OBJAJACHUE  YHUBEPCAIbHBIMM  Y4YEOHBIMU  JCHCTBUSIMU  —
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMHU.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

yMEHUE ONpENesATh TMOHATHSA, CO37aBaTh OO0OOIICHUS, YCTaHABIMBATh
aHAJIOTUH, KJIAacCU(UIIMPOBATh, CAMOCTOSITEIbHO BBHIOMPATh OCHOBAaHUS W
KpUTEPHUH ISl KJIacCU(UKAIIMU, YCTaHABIUBATh MPUYMHHO-CIICACTBEHHBIE CBS3H,
CTPOUTH JIOTHYCCKHE PACCYKIEHUS, TPOBOIUTH YMO3aKIIOUeHUs (MHIYKTHUBHEIC,
JEAYKTUBHBIC 110 aHAJIOTHUH) W BBIBO/IBI;

yMEHHUE CO03/1aBaTh, MPUMEHATh W MPEOOPA3OBBIBATH 3HAKU M CUMBOJIBI,
MOJIENIA Y CXEMBI JUIsl pEIIeHUs] yUeOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOSATENILHO BBIOMpATh CIOCO0 perieHus y4eOHOU 3amadyu (CpaBHUBATH
HECKOJIbKO BapHAaHTOB PEIICHMs, BBHIOMpPATh HauOoJee MOIXOIANIUN C ydETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUCB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:

dbopMyUpOBaTh BOMPOCH], (UKCUPYIOMIME Pa3pbiB MEXKIy peaJbHbIM H
JKEIaTCIIbHBIM COCTOSTHEM CHTYallud, 00bEKTa, U CAMOCTOSTEIIPHO YCTaHABINBATD
HUCKOMOE U JIAaHHOE;

OIICHMBATh Ha IPUMEHUMOCTH U JIOCTOBEPHOCTHh WH(OPMAITUIO, ITOJTYyUYCHHYIO
B XO/I€ UCCJICIOBAHMS,
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MIPOTHO3UPOBATh BO3MOXHOE JaJbHEUIIIee Pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TAKXKE BBIIBUTATh
MIPENOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH JeUIUT WH(OpPMAIMU, NAaHHBIX, HEOOXOAMMBIX IS PEIICHHS
MOCTaBJICHHOM 3aJ1a4M;

MPUMECHSTh Pa3IMYHbIE METOAbl MU MHCTPYMEHTBHI TMPU TOUCKE WU OTOOpe
nHpoOpMaIMu U3 HMCTOYHUKOB C YYETOM TIPENJIOKEHHOMW y4YeOHOM 3amauu u
3a/TAaHHBIX KPUTEPUEB;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(pOpMALINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

CaMOCTOSITeJIbHO  BBIOMpaTh  ONTUMalbHYIO  (QOopMy  MpeCTaBICHUS
nHpOpMaMu W HWUTIOCTPUPOBATh pEIIaeMbIe 3a7a4yd HECIOKHBIMH CXEMaMH,
JIyarpaMMaMu, HTHBIMU Tpa@uyecKuMu 00beKTaMHU U UX KOMOUHAIUSAMU;

OIICHUBATh JOCTOBEPHOCTh HHGOPMAIMU IO KPUTEPUSIM, NPEIJIOKEHHBIM
y4uTeNIeM UM CHOPMYIHUPOBAHHBIM CAMOCTOSITEIBHO;

3 PEeKTUBHO 3aMIOMHHATH U CHCTEMATU3UPOBATh HH(DOPMAIIHIO.

KoMMyHUKATHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIE el CTBUS

OO0wmenne:

COTIOCTABJISITh CBOM CYXKJICHHS C CYXKICHUSMH JAPYrUX YUYACTHHKOB JIAAJIOTra,
OOHapy>KUBaTh PA3JIMUUE U CXOJCTBO MO3UITHIA;

MyOJIMYHO TIPEACTABIATh PE3YJIbTAThI BHIMIOJHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUSI, POEKTA);

CaMOCTOATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHUS C Y4E€TOM 3a1ad
MPE3EHTAllMA U OCOOCHHOCTEM ayJUTOPUU U B COOTBETCTBHHM C HHUM COCTaBJISTh
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCTOIB30BAaHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasl 1eSITEJIbHOCTD (COTPYIHUYECTBO):

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW W WHIWBUAYaJIbHOU
paboThl TpU peNieHUH KOHKPETHON NpOOJEMBbl, B TOM 4YHCJIE€ MPU CO3IaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

NPUHUMATh 11€JIb COBMECTHOW MH(GOPMAIIMOHHON NEATEeIbHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HWHPOPMAIIUU, KOJUIEKTUBHO CTPOUTH
JENUCTBUS TI0 €€ MOCTIKEHHIO: PACIpeNeNisiTh POJH, JOTOBApPUBATHCS, 0OCYKIaTh
IPOLIECC U PE3YJIbTAT COBMECTHOM pabOThI;

BBHITIOJIHATh CBOIO 4YacTh PaboThl ¢ mHopmaruedn wim WHOOPMAITMOHHBIM
MPOAYKTOM, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY HAINpPAaBICHUIO U
KOOPAUHUPYS CBOU ACHCTBUS C APYTUMHU YI€HAMHA KOMaH/bI;
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OLIEHMBATh KaY€CTBO CBOETO BKJIaJa B OOUIHI MHPOPMAIIMOHHBINA MPOIYKT 110
KPUTEPHSIM, CaMOCTOSITEIILHO chopMyIIHPOBAHHBIM y4aCTHUKAMHU
B3aUMOJICHCTBUS;

CPaBHUBATh pe3yJbTaTbl C MCXOAHOW 3aJadyed M BKJAJ KAXKIOTO WICHA
KOMaHJIbl B JOCTH)KEHHE pE3YyJIbTaTOB, Pa3JeisaTh c(hepy OTBETCTBEHHOCTH H
IIPOSIBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA NIEPE TPYTIIION.

PeryasiTuBHbIE YHMBepcaJbHbIE YueOHbIe 1eicTBUSA

Camoopranusanms:

BBIABJISITh B JKM3HEHHBIX M Y4YEOHBIX CUTyalUsiX MpoOJieMbl, TpeOyrolme
peuieHus;

OpPUEHTUPOBAThCA B PA3NMYHBIX MOJAXOAAaX K NPUHATHIO PEUICHUN
(MHAMBUIyaTbHOE IPUHSATHUE PEIICHUM, MPUHITHE PEIIICHUHN B TPYIINeE);

CaMOCTOATENILHO COCTABJIATh AJTOPUTM pEIIEHUsS 3aJaud (WM €ro 4acTh),
BBIOMpaTh crioco0 pelieHus: yueOHOM 3a/lauyu ¢ YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh TMpeJlaraéMble BapUAHTHI
pelIeHUN;

COCTABJISITh IUIaH JEUCTBUM (TUIaH peanu3aldd HaMEUEHHOTo aJropuTMa
pElIeHUs), KOPPEKTUPOBATh MPEIOKEHHBIM alrOpUTM C YYETOM MOITYYEHUS
HOBBIX 3HaHUM 00 H3yyaeMOM OOBEKTE;

MPOBOJUTH BBIOOP B YCJIOBHSIX NPOTUBOpPEUUBOW HHPOpMaIMK U Opath
OTBETCTBEHHOCTb 32 PEILICHHUE.

CamokoHTpOJIb (peduiekcus):

BJIAJETh CLIOCOOaAMU CAMOKOHTPOJISl, CAMOMOTHBALIMU U PEPIIEKCUH;

JIaBaTh OLIEHKY CUTYallUH U MPEJiaraTh IJIaH €€ N3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
Opy pelieHud y4eOHOM 3ajauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM;

OOBSACHATh  MPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  Pe3yJIbTaToOB
WH(OPMAITMOHHON JIeATEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OMbBITY, YMETh
HaxXOJUTh MO3UTUBHOE B MIPOU3OLIEAIIECH CUTYaIUU;

BHOCUTH KOPPEKTHUBBI B JEATEILHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLINXCS CUTYyallui, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIM U YCIOBUSAM.

IMOUMOHAIbHBIN UHTEJJIEKT:

CTaBUTH C€0s1 HA MECTO JAPYroro 4ejaoBeKa, MOHUMATh MOTHUBBI M HAMEPECHUS
ApYroro,

IIpunsiTue cedst m Apyrux:
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OCO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATh BCE BOKPYT JAXKE B YCIOBHSX
OTKPBITOTO JAOCTYTIA K JTI0OBIM 00BEMaM HHPOPMAITHH.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenus B 8 kiacce y oOydgaromerocs OyayT copMHUpOBaHbBI
CIIEYIOIINE YMECHHUS:

MOSICHATH PA3JIMUUS MEXTY MO3UITHOHHBIMUA M HETIO3UITNOHHBIMU CHCTEMaMHt
CUHCIICHUS,

3aluChIBaTh, CPABHUBATh U TMPOU3BOAUTH apU(METUUECKHE OMEpaIH HaJ
[EIBIMUA YUCIaMH B TIO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

OTIEpUPOBATh TOHATHSIMH «BBICKA3bIBAaHUE», <JIOTHUYECKAs OIeparus»,
«JTOTHYECKOE BBIPAKCHHEY;

3alUChIBaTh JIOTHUECKUE BBIPAKEHUS C UCIOJIB30BAaHUEM JIU3BIOHKIIUH,
KOHBIOHKIIUU, OTPUIIAHUSA, WMIUIMKAIMM W  OKBUBAJCHIIUU, OIMPEICIAThH
UCTUHHOCTh JIOTMYECKUX BBIPAKEHUM IPU HM3BECTHHIX 3HAYCHHSIX HCTUHHOCTH
BXOJISIINX B HETO MTEPEMEHHBIX;

CTPOUTH TAOJUIBI WCTUHHOCTH JUISl JIOTHYECKUX BBIPAKCHHH, CTPOUTH
JIOTUYECKUE BBIPAKEHUS 110 TaOJIMIIaM UCTUHHOCTH;

YIPOIIATh JIOTHYECKUE BBIPAKECHUS, UCTIONb3Ys 3aKOHBI aJIreOpbl JIOTHKU;

MPUBOJINUTH MMPUMEPHI JOTUYECKHUX AIEMEHTOB KOMIIBIOTEPA;

BBIOMPATH MOAXOASAIINA aITOPUTM JJIS PEIICHUS 3a1auH;

OTepUpOBaTh  IMOHATHUSAMH: TEPEMEHHAs, THUN  JAaHHBIX, OTEpPAIHs
MpUCBaWBaHUs, apuPMETUYECKUE U JIOTMUECKHE OMepalriy, BKIIOYas Oreparun
[[EJIOYUCIICHHOTO JISJICHUSI U OCTaTKa OT JCJICHHUS,;

WCITOJIb30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3JTMYHBIX THUIOB (YHCIOBBIX —
IIEBIX W BEIICCTBEHHBIX, JIOTHUECKUX, CUMBOJIBHBIX), @ TaK)Ke COJEpIKAIINe WX
BBIPQKEHMUSI, UCTIOIH30BATh ONIEPATOP MPHUCBANBAHUS;

3aMChIBATh  JIOTMUECKHE  BBIPAKEHUS  HAa  HM3Yy4aeMOM  SI3BIKE
IPOTrPaMMUPOBAHNS;

aHATM3UPOBATh MIPEIJIOKCHHBIC aJITOPUTMBI, B TOM YHCIIC ONPEACIIATh, KaKhe
pe3yabTaThl BO3MOXKHBI TPU 3aJaHHOM MHOJXKECTBE WCXOJHBIX 3HAYCHHMH,
OTIPEICNISITh BO3MOJKHBIE BXOJHBIC JaHHBIC, MPHUBOMASIINAE K OMPEACIEHHOMY
pe3ynbTarty;

co3gaBaTh M OTJ@XHBaTh TNPOrpaMMbl Ha  COBPEMECHHOM  SI3BIKE
nporpaMMupoBanus ooOrero HasHadenus (Python, C++, Java, C#), peanusyroriue
QNITOPUTMBI 00pAaOOTKM YHCIIOBBIX JIAaHHBIX C HCIIOJh30BAHUEM BETBJICHUHN
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(HaxoKJIeHHEe MUHUMYyMa U MakKCUMyMa U3 JIBYX, TPEX U YETBIPEX YUCEII, pELICHUE
KBaIPaTHOTO YPaBHEHMSI, UMEIOIIET0 BEIIECTBEHHBIE KOPHH);

co3faBaTh M  OTJ@XHWBaTh MpPOrpaMMbl HAa  COBPEMEHHOM  SI3bIKE
pPOrpaMMUPOBaHMs OOIEr0 Ha3HAYEHUsT W3 TMPUBEIEHHOTO BBINIE CIKCKA,
peanu3yrone ajaropuTMbl O0OpaOOTKM YHCIOBBIX JAHHBIX C HCIIOJIB30BAaHUEM
IUKIOB C TIEPEMEHHOM, LHUKIOB C YCIOBUSAMHU (QITOPUTMBI HAXOXACHUS
HaMOOJbIIEr0 OOIIET0 JAENUTEeNs JIByX HATypaJlbHbIX YHCEN, IPOBEPKH
HATypaJbHOTO YMCJIa Ha MPOCTOTY, Pa3JIOKEHHUSI HATYPAJIIbHOTO YKCIa Ha TTPOCThIE
COMHOYHUTEJH, BhIJICICHUS TUP U3 HATYpaJIbHOTO YHCIIa);

co3gaBaTh M  OTJaXHBaTh MpPOrpaMMbl HAa  COBPEMEHHOM  SI3bIKE
IPOrpaMMUPOBAaHMs OOIIEr0 HA3HAYEHUsT W3 MPUBEIEHHOIO BBINIE CIIKCKA,
peanu3yronme alropuTMbl 0OpabOTKU MOTOKA JTaHHBIX (BBIYMCIECHUE KOJINYECTBA,
CYMMBI, CpEAHETO apu(PMETUUECKOI0, MUHUMAJIBHOTO U MaKCUMaJIbHOT'O 3HAYEHUM
AJIEMEHTOB YHUCJIOBOW IMOCIEIOBATEIbHOCTH, YAOBJIETBOPSIOUIUX 33JaHHOMY
YCJIOBHIO);

co3gaBaTh M  OTJaXHBaTh MPOrpaMMbl HAa  COBPEMEHHOM  SI3bIKE
IpPOrpaMMHUpPOBAHUS OOILEr0 Ha3HAUEHUS W3 TPUBEIEHHOTO BBILE CIHUCKA,
peanu3yronme aaropuTMbl 00pabOTKM CHMBOJBHBIX JAaHHBIX (TIOCUMBOJIbHAS
o0paboTKa CTpPOK, TOACYET 4YACTOThl TMOSIBJICHHS CHMBOJa B  CTPOKE,
UCIIOJIb30BAaHUE BCTPOCHHBIX (PYHKIUHN 111 00pabOTKU CTPOK);

CO3/1aBaTh M OTJIAJKUBATh MPOTPAMMBbI, PEATU3YIOIIUE TUIIOBBIE aJITOPUTMBbI
OOpaOOTKM OJHOMEPHBIX YHCJOBBIX MAacCHBOB, Ha OJHOM U3 S3BIKOB
IPOrPAMMUPOBAHMS M3 IPUBEAEHHOTO BBIIIE CIHCKA: 3aIOJHEHUE YHCIOBOTO
MaccuBa CIyYallHBIMH YHMCJIAMH, B COOTBETCTBUHU C (HOPMYJION MM MyTEM BBOJA
YHCEeJ, JJUHEHMHBIA MOUCK 33JJaHHOTO 3HAYEHHS B MACCUBE, MOJCYET 3JIEMEHTOB
MacCHBa, YJOBJETBOPSIOIMX 3aJaHHOMY YCJIOBHUIO, HAXOXICHUE CYMMBI,
MHUHUMAJIbHOTO U MAKCUMaJIbHOTO 3HAYEHU I JIEMEHTOB MAaCCHUBA;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMMIBl 11  00pabOTKM, aHamu3za W
BU3YyaJIM3allMM YHCIOBBIX JaHHBIX, B TOM UYHCJIE C BBIJEJIECHUEM JUana3oHa
TaOJIUIIBI U YIIOPSAOYMBAHUEM (COPTUPOBKOIA) €ro 3J1€MEHTOB;

CO3/7aBaTh U MPUMEHSTH B DJICKTPOHHBIX TaOIHIIaX (POPMYIIBI sl pacuETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apuMeTHyecKux (QyHKUUA (CyMMUpPOBaHUE,
BBIYKCIICHUE  CPEIHEro  apu(pMETUYECKOro, TMOUCK  MAKCUMaJIbHOIO U
MUHUMAJIBHOTO  3HAa4Y€HUM), aOCOJIIOTHOW, OTHOCUTENbHOW M  CMEIIAHHON
aJpecalyy.
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

1

[To Treme «TeopeTuueckre OCHOBbI HTHPOPMATHUKI

11

IloscusaTh Ha ImpuMepax pasiniuAa MCKOY ITO3UITMOHHBIMHU n
HCTIO3UMIIMOHHBIMHU CUCTCMaMH CUUCIICHUA

1.2

3anuchiBaTh M cpaBHMBaTh Leible uuciaa oT 0 mo 1024 B pasnuyHbIxX
MO3UIIMOHHBIX CUCTEMax CUMUCIEHUS (C OCHOBaHUSIMH 2, 8, 16), BHIMOIHATH
apudMeTHYECKHe onepaluy HaJ HUMHU

1.3

PaCKpI)IBaTI) CMBICT TIOHSTHH «BBICKA3BIBAHUC), «JIOTHUYCCKASA OIICpalusi»,
JIOTUYCCKOC BBIPAXKCHHUCH

14

3anuceIBaTh JIOTMYECKHUE BBIpAXXCHHUA C HCIIOJIb30BAHHUCM OU3BbIOHKIIUU,
KOHBIOHKIMK W OTpULlaHUA, OIPCACIIATb HCTHUHHOCTL JIOTHYCCKUX
BLIpa)KeHHﬁ, C€CJIM HU3BCCTHBI 3HAUYCHHUA HCTHHHOCTHM BXOJAIIMX B HETO
NEPEMCHHEBIX, CTPOUTH Ta6J'II/IIIBI UCTUHHOCTH AJIA JIOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

2.1

PackpsIBaTh CMBICI MOHATHN «HCIIOJIHUTENBY, «AITOPUTM», «IIPOrPAMMaY,
MOHMMAsl Pa3HULY MEXIY YHNOTpeOJIEHHEM 3TUX TEPMUHOB B OOBIIEHHOMN
peuu U B uHPOpMaTHKe

2.2

OnuceiBaTh AITOPUTM PEIICHHS 3a7a4d Pa3IUYHBIMUA CIOCOOaMHU, B TOM
qucie B BUAE OJIOK-CXEMBI

2.3

COCT&BJ’I}ITB, BBITIOJIHATE BPYYHYHO HW Ha KOMIIBIOTCPE HCECJIOKHBIC
AJITOPUTMBI C HCIIOJIB30BAHHUEM BETBJICHUM H UKIIOB IJid YIPaBJICHUA
HUCITOJTHUTCIISIMU

2.4

Hcnonp3oBaTh KOHCTAHTBI U MEPEMEHHBIE PA3IUYHBIX THUIOB (YHCIOBBIX,
JOTMYECKUX, CHMBOJIBHBIX), a TaKXe COJepKallue UX BbIpaKEHUS,
MCIIOJIb30BaTh ONEepaTop MPUCBAaUBAHUS

2.5

Hcnonws3oBaTh Ipu paspa60TKe nporpamm JIOTHYCCKUC 3HAYCHUA, OIICpAllUA
" BBIPAKCHUA C HUMU

2.6

AHaTM3UPOBATh MPEIJIOKEHHBIE AJITOPUTMBI, B TOM YHCJE OIPEACNATH,
Kakhe pe3yJibTaTbl BO3MOXHBI IIPU 3aJaHHOM MHOKECTBE HCXOIHBIX
3HaYEeHUN

2.7

CO3HaBaTI) u OTJIaXKUBATh mporpaMmaI Ha OAHOM nu3 SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IlIkoabHbII
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AnroputMuueckuil  SI3bIK), pealM3yIOIIME  HECJIOXKHbBIE  AJTOPUTMBbI
00pabOTKM YHCIIOBBIX JAHHBIX C MCIIOJIb30BAaHUEM LIMKJIOB U BETBJICHUH, B
TOM YHUCJIE peau3yIoIIue MPOBEPKY IEIMMOCTH OJHOTO LIEJIOro 4Yucia Ha
Jpyroe, MpoOBEPKY HAaTYPaJbHOI'O YMCIIAa Ha IPOCTOTY, BbIAEICHUS LIUPp U3
HaTypaJbHOI'0 YUCIIa
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Teopernuecknue OCHOBBI HH()OPMATHKH
Heno3unmonnble W TO3ULIMOHHBIE CUCTEMbI cuucieHus. Andasur. OcHOBaHUE.
11 Pazépuyras ¢opma 3amucu uwmcna. IlepeBos B JECATUYHYIO CHUCTEMY 4YHCETN,
3alMCaHHbIX B APYTUX CUCTEMAaX CUUCIICHUS
1.2 PumMckast cuctema cuucienus
JBouunas cucteMa cuucnenus. [lepeBoa uenbix uucen B npeaenax ot 0 go 1024 B
JBOMYHYIO CUCTEMY cuuciieHHsa. BocemeprnuHnas cucrema cuucienus. IlepeBon uucen
13 U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO M JECATUYHYIO CUCTEMbI M OOpaTHO.
[lecTtHanuarepuyuHas cuctema cuucieHus. [lepeBon yucen u3 IeCTHaALATEPUYHOU
CHCTEMBI B IBOMYHYI0, BOCbMEPHUHYIO U AECATUUHYIO CUCTEMbI U 0OPAaTHO
14 Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS
Jlormueckue Bricka3biBaHUsl. JlIornueckue 3Ha4eHUs BbICKAa3bIBAHUN. DJIEMEHTAPHBIE U
COCTaBHbIE BBbICKa3bIBaHMs. Jlornueckue omnepanuu: «u» (KOHBIOHKIMS, JOTHYECKOE
15 YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JOTHYECKOE CJIOXKEHHUE), «He» (JIormueckoe
' orpunanue). Ilpuopurer normueckux onepanuil. OnpeneneHHe HUCTHHHOCTU
COCTAaBHOT'O BBICKA3bIBaHUS IIPH U3BECTHBIX 3HAUEHUSAX UCTUHHOCTH BXOZSIINX B HETO
AJIEMEHTApHBIX BBICKA3bIBAHUN
16 Jlornueckue BbpaxkeHus. IIpaBuna 3anucu Jornueckux BbIpakeHMi. Iloctpoenue
' TaOJIUI] HCTUHHOCTHU JIOTHYECKUX BBIPAXKEHUN
1.7 Jlormueckuie 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIbIOTEPA
2 ANTOPUTMBI U TPOrPAMMUPOBAHHE
21 ITonsTne anroputMma. McnosHWTENN anropuTMOB. AJNTOPUTM KAk IUIaH YIPABIICHUS
' MCIIOJIHUTEIIEM
99 CsaotictBa anropurMa. CriocoObl 3alucu anroputMa (CIOBECHBIN, B BUAE OJIOK-CXEMBI,
' nporpaMma)
AnropurMuueckue  KOHCTpykuuu. KoHcrpykuust — «cnenoBaHue».  JIMHEHHBIN
2.3 anroput™. OrpaHUYEHHOCTb JTUHEHHBIX aJITOPUTMOB: HEBO3MOKHOCTh IIPEyCMOTPETH
3aBHCHUMOCTbH MOCJEI0BATEIbHOCTH BBIMOJIHAEMBIX AEUCTBUI OT UCXOJHBIX TaHHBIX
KoHCTpykunsi «BeTBIEHHE»: TOJAHAas M HemojHas Qopmbl. BreimomHeHue u
2.4 HEBBINIOJTHEHUE YCIIOBHSI (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHus). Ilpocteie u
COCTaBHBIE YCJIOBUS
95 KoHCTpyKINsl «IOBTOPEHHE»: LUKIIBI C 3a/laHHBIM YMCIIOM MOBTOPEHHI, C YCIOBUEM

BBITIOJTHCHMS, C HepeMeHHOﬁ OUKJIa
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2.6

PaspaboTtka 11 hopManbHOTO UCIOTHUTEINS AITOPUTMA, IIPUBOJISIIETO K TpeOyeMoMy
pe3yabTaTy TMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX
ITOPUTMOB C UCIIOJIb30BAaHUEM LIMKJIOB U BETBJICHUI JUIsl yIIpaBIeHUS (OPMAIbHBIMU
UCTIOTHUTEJISIMU.  BBINIOJTHEHHE  aNrOpMTMOB BPYYHYIO UM Ha  KOMIIBIOTEpE.
CuHTaKCHYECKHEe U Jorndeckue omuoku. OTKazbl

2.7

S3pik mporpammupoBanus (Python, C++, Java, C#, IlIkonabHbIN AJNTOPUTMUYECKUN
SA3pik). CucremMa TPOrpaMMHUPOBAHUS: PENAKTOP TEKCTa MPOTrpamMM, TPAHCISATOP,
OTJaTYHK

2.8

[lepemenHas: Tun, wuMms, 3HaueHue. llenmple, BELIECTBEHHBIE M CHMBOJIbHbBIE
IIEPEMEHHbBIE

2.9

Omneparop npucBauBanusi. ApudMeTndecKkue BbIPAKEHUS U MOPSAIOK UX BHIYUCIICHUS.
Onepauuy ¢ UEIbIMH YMCIAMHU: LEIOYMCIEHHOE [EJIEHHE, OCTATOK OT JIEJECHMS.
[TpoBepka AeIMMOCTH OJTHOTO 1IEJIOT0 YKCia Ha APYyroe

2.10

BerBnenns. CocTaBHBIE yCJI0BUS (33.HI/ICB JJOIT'MYCCKUX BBIpa)KeHI/Iﬁ Ha H3y4YacMOM
SA3BIKC HpOI‘paMMI/IpOBaHI/IH). Haxoxnaenue MHHUMYMa U MaKCUMYyMa U3 IBYX, TpéX n
LIeTI-)IpéX qucell. Pemenne KBaApPaTHOI'O YPAaBHCHUA, UMCIOIICTO BCIICCTBCHHBIC KOPHU

2.11

I[I/IaJ'IOFOBaH OTJIalKa IIpOorpaMM: IIOIIAaroBOC BBIIIOJIHCHUC, IIPOCMOTP 3HAYEHHI
BCJINYHH, OTJIAJOYHBIN BBIBO/, BBI60p TOYKH OCTaHOBaA

2.12

[ukn ¢ ycmoBueM. Anroput™m EBKiIHMIa Ui HaxXxOXKACHUS HaWOONBIIETO OOMIETO
JETUTENs JIByX HAaTypaJbHBIX 4Hcel. Pa3OueHme 3amicu HaTypajJbHOTO 4YHCIA B
NO3UIIMOHHOM CHCTEME C OCHOBaHHMEM, MEHBIIUM Win paBHbBIM 10, Ha OTJENbHBIC

U psl

2.13

[Mukn ¢ mepeMeHHON. AJITOPUTMBI NMPOBEPKH JAEITUMOCTH OJHOIO IIEJIOr0 Yucia Ha
JIpyroe, NpOBEPKH HATypaJIbHOTO YUCJIA HA IPOCTOTY

2.14

OOpaboTka CUMBOJIBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) II€PEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [1oacYE€T YacTOTHI MOSBIEHUS CUMBOJIA B CTPOKE.
Bcerpoennbie pyHkumu st 00paboTKH CTPOK

2.15

OnpeneneHre BO3MOXKHBIX pe3yJbTaTOB palOTHl alNropuT™Ma MpU  3aTaHHOM
MHOKECTBE BXOJHBIX JIAHHBIX, OIPEIAECICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOISIIMNX K JAHHOMY Pe3yJbTaTy
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IMPOBEPSIEMBIE HA OI'D 1O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA30OBAHUS

Kon

NpoBepsieMor
0 TpeOoBaHUS

IIpoBepsiemble TPeGOBaHMS K PEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o01ero oopazosanusi Ha ocHoe ®PI'OC

1

3HaTh (IOHUMATD)

11

BriaseHre OCHOBHBIMU MOHSTHSIMU: UH(OpPMAIMs, Iepeaada, XpaHCHUE U
o0paboTka WH(pOpMAIUK, AITOPUTM, MOJENb, HU(POBON MPOAYKT U HX
HCIIOJIb30BAHUE JI pCHICHUA y'-Ie6HI)IX U MMPAKTUYCCKUX 3aaa4d

1.2

Bnagenue moHSITUSMU: BBICKA3bIBAHUEC, JIOTHYCCKAA OIICpalus, JJIOTHYCCKOC
BbIPAXKCHUC

YMmers

2.1

YMeHne onepupoBarh eqUHULAMEI H3MepeHHsI HH)OPMAIIMOHHOTO 00BEMa 1
CKOPOCTH IIepeady JaHHbBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH 1eiible uncia ot 0 1o 1024 B pa3auyHbIX
MO3UIIMOHHBIX CHUCTEMaX CYHCIICHUS C OCHOBaHMAMH 2, 8, 16, BBIIOIHATH
apupMeTHYECKHe onepaluy HaJ HUMHU

2.3

YMeHue KoupoBaTh U JeKOJUPOBaTh COOOIIEHNUS 10 3aJaHHBIM IIPaBUIIaAM;
NOHMMaHHE OCHOBHBIX NPHHIMIIOB KOAMPOBAHUS MH(GOPMAIMU pa3IMUHON
IPUPOJIbL: TEKCTOBOM, rpaduueckoil, aynno

2.4

YMeHHe 3aluChIBaTh  JIOTMYECKUE BBIPAKEHUS C  HMCIOJB30BAaHUEM
JU3BIOHKIIMY, KOHBIOHKIUM W OTPUL@HUA, ONPEACIATh HCTUHHOCTH
JIOTUYECKUX BBIPAKCHUH, €CIIM U3BECTHBI 3HAYCHUS UCTUHHOCTU BXOMSILUX
B HEro INEpPEeMEHHBIX, CTPOUTh TaOJIMIbI MCTHMHHOCTU JUIS JIOTMYECKHX
BBIPAKCHUI; 3alMCBHIBaTh JIOTHYECKHE BBIPAKECHHMS HA HM3y4aeMOM S3BIKE
IIPOrpaMMHUPOBaHUS

2.5

YMeHHe COCTaBIsATh, BBIMOIHATh BPYUHYIO U Ha KOMIIBIOTEPE HECIIOXKHbBIE
QITOPUTMBI JIJIsl yrpaBieHust ucrnonautensmu (Uepenamka, YepTéxHUK U
JIpyTue); co3daBaTh M OTJIAXHBATh MPOTPaMMBI Ha OJHOM U3 S3BIKOB
nporpamMupoBanus  (Python, C++, Ilackams, Java, C#, IllkonbHbIi
AnropuTMudeckuii  SI3bIK), peamu3yIIIMe  HECJIOXXHBIE  aITOPUTMBI
00pabOTKM YHCIIOBBIX JAHHBIX C HWCIOJIb30BAaHWEM IIMKJIOB W BETBIICHU,
yMeHHe pa30uBaTh 3aJaud Ha TOJ33Ja4d, HUCIOIb30BaTh KOHCTAHTHI,
MEPEMEHHBIE U BBIPAKEHUS PA3NMYHBIX TUIIOB (YHUCIOBBIX, JIOTUYECKHX,
CHUMBOJIbHBIX); AHAIM3UPOBATh TMPEUIOKECHHBIA alTOPUTM, OMPEIENSTh,
KaKue pe3yJbTaTbl BO3MOXKHBI MpPU 33JaHHOM MHOXECTBE MCXOJHBIX
3HAYEHU
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2.6

YMeHue 3anucarb Ha HM3y4aeMOM SI3bIKE€ IPOrPAMMHUPOBAHUS AJITOPUTMBI
IPOBEPKU JAEIUMOCTH OJHOIO LEJIOr0 4Hcia Ha Jpyroe, IMPOBEPKU
HATYpPaJIbHOTO YHWCJIAa HA MPOCTOTY, BBbIIEICHHS LUGP U3 HATypaibHOIO
YyHuclla, TOHUCK  MaKCUMyMOB,  MHHUMYMOB, CyYMMBbl  YHCIIOBOM
MOCIIEI0BATEIbHOCTH

2.7

Bnagenue yMeHHMEM OpPUEHTHUPOBATHCS B HEPAPXUUYECKOW CTPYKType
daitioBoii cucrtembl, paboraTh ¢ (HalIOBOH CHUCTEMOW MEPCOHATBHOTO
KOMITBIOTEpA C HCIOJIb30BaHUEM TpaduvecKkoro uHTepdeiica, a UMEHHO:
CO371aBaTh, KOMHPOBaTh, IEpPEMeNaTh, [EPEUMECHOBBIBATh, YyIAIATh U
apXUBUPOBATh (aisIbl U KaTaJOT

2.8

BJI&[[GHI/IG YMCHUSAMU W HABBIKAMHW HCIIOJIb30BAHHA I/IH(bOpMaIII/IOHHI)IX )51
KOMMYHHKAIIUOHHBIX TEXHOJIOT Ui IJI1 IIOMCKa, XpPaHCHUA, O6pa6OTKI/I u
nepcaadu U aHajin3a pas3IndHbIX BUIOB HH(bOpMaLII/II/I

2.9

YMeHnne BbIOMpATh CIOCOO MPEICTaBIICHUS] ITAHHBIX B COOTBETCTBHH C
MOCTABIICHHOW 3ajmaveid (TaOnuIpl, CXeMbl, TpaduKH, IUarpammbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX TPOTPAMMHBIX CPEACTB 00pabOTKU
TAHHBIX

2.10

YMmenue (opmanuzoBaTh U CTPYKTYPHPOBATH WHMOPMAILUIO, HCIIONIB3YS
AJIEKTPOHHBIC TAOIHIIBI JJIs1 00PAaOOTKH, aHAIM3a U BU3yaIU3AIlUN YUCIOBBIX
JaHHBIX, B TOM 4YHCI€ C BBIJCJIICHHEM JMana3oHa TaOmUIbl W
YOOPSAOYMBAHUEM (COPTUPOBKOM) €ro 2JIEeMEHTOB; YMEHHE MPUMEHSTH B
DIIEKTPOHHBIX Tabnumax ¢(opMynbl Jis pacdy€ToB C HCIOJIb30BaHUEM
BCTPOEHHBIX  (QYHKIUH, aOCOMIOTHOM, OTHOCUTENBbHOH, CMEUIaHHON
aZipecalliy; HUCIOJIb30BaTh d3JEKTPOHHBIE TAaONMMIBI JUISI YHMCIEHHOIO
MOJICIUPOBAHUS B MPOCTHIX 3aja4axu3 pa3HbIX MPEAMETHBIX 00acTei
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HNEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA OI'D
HO UH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

1

[{udposast rpaMOTHOCTD

11

@aiinbl 1 nanku (karaiorn). [IpuHnmne! noctpoenus ¢aitnoeix cucrem. [lonHoe nms
daina (manku). [Tyt k ¢aiiny (manke). Pabota ¢ ¢aitiaMmu 1 karamoramu cpeacTBaMu
OTIEPALIMOHHOM CHCTEMBI: CO3/IaHUe, KOMUPOBAHUE, IIEpEMEIICHHE, IEPEUMEHOBAHHE U
yaaneHue Qaitnos u namnok (karaioros). Tumsl ¢aiinos. ColicTBa ¢aiinoB. DailioBbIi
menemkep. [louck ¢aitnoB cpeacTBaMu onepanroHHON CHCTEMBI

1.2

OO0benuHenne kommbeloTepoB B cetb. Cerb MuTepHer. Beb-cTpanuia, BeO-cailT.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cucremsl. [louck
uHpOpPMAlMM TIO KIIOYEBBIM CIIOBaM M IO H300paxeHuto. JlOCTOBEpPHOCTH
uHpopmanuu, nomydeHHo u3 HWurepHera. IP-agpeca y3noB. CeTeBoe XpaHEHHE
TAHHBIX

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

JIMCKpeTHOCTh  JaHHBIX. BO3MOXHOCTb ONUCAHHS HENPEPBIBHBIX OOBEKTOB U
MPOIIECCOB C TOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Ancdasut. Momuocts andasurta. JBomunsiii andasur. KomuuecTBo
BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMi) (PMKCHPOBAHHON JJIMHBI B JIBOMYHOM
andasure. IIpeoOpazoBanme sroboro andaBura K JgBOMYHOMY. KommdecTBo
pa3IMYHBIX CIIOB (PMKCUPOBAHHON JUTMHBI B aJi(haBUTE ONPEACTIEHHON MOIIHOCTH.
KonupoBanue cuMBOJIOB OJHOrO andaBuTa ¢ MOMOIIBIO KOAOBBIX CJIOB B JPYroM
andasuTe, KojoBas Tabauua, aekoauposanue. Koguposanue TekctoB. PaBHOMEpHBIN
koa. HepaBHomepnsiii kon1. Koguposka ASCII. BocbmuOutHble koaupoBku. [lonsTre
o komupoBkax UNICODE. JlekogupoBanue cooOIIEHUH C HCIOIb30BaHHEM
PaBHOMEPHOTO W HEpaBHOMEPHOTO Koja. MHpopMannoHHbI 00BEM TekcTa

2.2

Nudopmannonuslii 00bEM NaHHBIX. bUT — MHUHUManbHas eQUHHIIA KOJUYECTBa
uH(pOpMaIlK — IBOMYHBIN paspsa. EnuHuibsl uamepenus nHQOpMaIMOHHOTO 00bEMa
naHHbIX. but, GaiiT, kumoOaiT, merabaiiT, ruradaiir. CKOpoCTh mepeaayu JTaHHBIX.
EnuHuIbl CKOPOCTH NEepeaadn TaHHBIX

2.3

KonupoBanue ugera. LIBetoBeie monenu. Monens RGB. I'myGuna konmpoBaHUs.
[Tanmutpa.

PactpoBoe u BekTOpHOE TmpeicTaBieHue u3o0paxeHuid. Ilukcens. Ornenka
nH(popMarmoHHOTO 00BEMA TpadUIeCKUX TAaHHBIX JIJIST PACTPOBOTO U300paKECHHS

2.4

Koauposanue 3Byka. PaspsiHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIluCH.
OrneHka KOJMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C NPEACTABICHUEM U XPAHEHHUEM
3BYKOBBIX (paiiioB

2.5

Heno3unmonHele ¥ MO3MIMOHHBIE CHCTEMBbl cuucieHus. Andasur. OcHOBaHUE.
Pazépuyras ¢dopma 3anucu uymcna. IlepeBonx B JECATUYHYIO CUCTEMY 4YHCET,
3alMCAHHBIX B JPYTUX CUCTEMAaX CUMCIICHHUS.
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Pumckas cucrema cuuciieHus

2.6

JIBonuHas cucrema cuucienus. IlepeBon nensix yucen B npeaenax or 0 go 1024 B
JIBOMYHYIO CHCTeMy cuMcieHus. BocemepuuHas cucrema cuucnenus. [lepeBon umcen
U3 BOCBMEPUYHOW CHUCTEMBl B JIBOMYHYIO M JAECATHYHYIO CHCTEMBI M OOpaTHO.
HlectHamnarepuynas cucteMa cuucieHus. [lepeBox 4mcen M3 IIECTHAALATEPHYHOM
CHCTEeMbl B JIBOMYHYIO, BOCBMEPHYHYIO M JECATHYHYIO CHCTEMbI M OOpaTHO.
ApudmeTndeckue ornepanyy B IBOMYHON CUCTEME CUUCICHHUS

2.7

Jlornyeckue BbicKazbiBaHUs. JIornueckue 3Ha4€HHS BBICKAa3bIBAHUM. DJIEMEHTApHBIE U
COCTaBHBIC BbICKa3bIBaHUsA. Jlornueckue omepanuu: «u» (KOHBIOHKIIMS, JIOTHYECKOE
YMHOXXCHHE), «WIH» (AU3BIOHKIUSA, JIOTHYECKOE CIIOKEHHE), «HE» (JOTHYecKoe
otpumnianue). Ilpwopurer normdeckux omeparui. OmnpenerecHue HCTUHHOCTH
COCTaBHOT'O BBICKA3bIBAHMS, €CJIM M3BECTHBI 3HAYCHHS MUCTHHHOCTH BXOJAIINX B HETO
AJIEMEHTAPHBIX  BbICKa3biBaHUW. Jlormueckue BoelpakeHus. [IpaBuna 3amucu
JoTUYecKuX BoipakeHui. [locTpoenne TadauI MICTUHHOCTH JIOTHUYECKUX BBIPAKCHUI

2.8

Jlormueckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpA

2.9

HerepHBHHe H JUCKPETHBLIC MOJICIIH. MMuTtanmoHHbIE MOJCIIH. I/IFpOBHe MOACIH.
OI_IGHKa AZICKBATHOCTHU MOJCIIU MOACIIUPYEMOMY O6’L€KTy " OCJIAM MOJACIIMPOBAHUA

2.10

Tabmunsie monenu. Tabnuma kak npencTasieHne oTHoueHus. bassl qanabx. OTOOD
B Ta0JIMLIE CTPOK, yIOBJIETBOPSIOIIUX 3alaHHOMY YCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, myrb. OpueHTHpPOBAaHHBIE W HEOPHUEHTHUPOBAHHBIE T'paQBbl.
JlimHa (Bec) peOpa. Becosast matpunia rpada. Jnura mytu Mexay BepmmmHaMu rpada.
[Touck ontumansHOrO MyTH B Tpade. HauanpHas BepmmHa (MCTOYHHMK) U KOHEYHAs
BepiiMHa (CTOK) B OpPUEHTHUPOBAHHOM rpade. Brruncienne koiuuecTBa IMyTed B
HalpaBJIEHHOM allMKJINYeCKOM rpage

2.12

HepeBo. Kopenb, BepmuHa (y3en), auct, pebpo (myra) aepea. Beicota nepesa.
[Monnepeso. Ilpumepsr ucmonb3oBaHus aepeBbeB. [lepebop BapuaHTOB € MOMOIIBIO
nepeBa

AJNTOpUTMBI U TPOrpaMMHUPOBAHUE

3.1

CgoiictBa anroputma. CrocoOsl 3aMKcH aIropuT™Ma (CIOBECHBIH, B BUE OJIOK-CXEMBI,
IporpaMMma).

CocraBieHrue alropuTMOB M IPOrpaMM C HCIOJIb30BAaHMEM BETBIICHUH, LUKIOB U
BCIIOMOTATENbHBIX AITOPUTMOB /s ynpasieHus ucnonnutenem (Podor, Yepenaika,
UepTEKHUK U IpyTHe). BEIMONHEHNE alrOpUTMOB BPYYHYIO H HAa KOMITBIOTEPE

3.2

S3eik  mporpammupoBanust  (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputTMuyecKUi SA3BIK).

Cucrema mporpaMMHpOBaHUS: PEAAKTOP TEKCTA MIPOTPaMM, TPAHCISATOP, OTIATUHK.
[lepemennas: Tun, wuMs, 3Ha4YeHHWe. Llenple, BemECTBEHHBIE W CHMBOJIBHBIC
NIepEMEHHEIE.

Omnepatop nprucBauBaHus. ApUPMETHIECKHE BBIPAKEHUS U TOPSIOK WX BBEIYUCICHHUS.
Omnepany ¢ TENBIMH YHCIAMH: IEJIOYHCICHHOE [EJIEHHE, OCTaTOK OT JEJICHHS.
BerBnenus. CocraBHble yciaoBUs (3alHMCh JIOTMUECKHX BBIPRKEHUH HAa H3ydaeMOM
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A3bIKE IIporpaMMupoBanus). Haxoxaenue MuHumyma

U MaKCHUMyMa U3 JBYX, TPEX M 4eThIpEX uucen. PerieHue KBaapaTHOro ypaBHEHMUS,
UMeroUIero BeuecTBeHHble KopHU. Lukin ¢ ycnoBuem. Auroput™m EBximpa i
HAXOXKJCHUS HAauOOJbLIET0 OOILIETO JACIUTENs JBYX HaTypallbHBIX uncen. PazOuenue
3alMCcH HaTypaJbHOI'O YMCia B MO3UIIMOHHOW CUCTEME C OCHOBAHHWEM, MEHBIIUM WU
paBabiM 10, Ha otrnensHble UGPHL. LUka ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKH
JEIUMOCTH OJHOTO LEJIOr0 YHCla Ha JPYroe, MPOBEPKH HATYpPaJbHOIO YHUClIa Ha
IPOCTOTY

3.3

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBBIE) I€pEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. I1oAcu€T 4acTOThl MOSIBICHHUSI CUMBOJIA B CTPOKE.
Berpoennsie GpyHKIum 111 00paboTKH CTPOK

3.4

OnpeneneHne BO3MOXHBIX PE3yJbTaTOB pa0dOThl AJITOPUTMA MPU JAaHHOM MHOKECTBE
BXOJIHBIX JJaHHBIX, OIPEAEICHUE BO3MOXKHBIX BXOIHBIX IaHHBIX, MPUBOASILUX K
JAHHOMY pe3yJIbTaTy

3.5

TaGnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBlIeHHE U OTJa/Ka
POTPaMM, PEATM3YIOMIUX THUIIOBBIE AITOPUTMBI 0OPAaOOTKH OJHOMEPHBIX YHCIIOBBIX
MacCHBOB, Ha OJHOM M3 s3bIKOB mporpammupoBanust (Python, C++, [ackans, Java,
C#, UlkonpHBIA ANTOpUTMHYCCKHIA SI3BIK): 3alOJHEHUE YHUCIOBOTO MacCHBa
CIIy4aifHBIMH YHWCIIaMH, B COOTBETCTBHHM C (OpMYJOH WM TyTEM BBOJA YHCEI,
HAXO0XJIEHWE CYMMBI 2JIEMEHTOB MAaCCHBa, JIMHEWHBIN MOUCK 3aJlaHHOTO 3HAYEHUs B
MaccHBe, MOACYET SJIEMEHTOB MAacCHBa, YJIOBJIETBOPSIONIMX 3aJaHHOMY YCIIOBHIO,
HAaXOXXJEHUE MHUHUMAJIBHOIO (MaKCUMaJIbHOr0) 3jeMeHTa MaccuBa. CopTHpOBKa
maccuBa. OOpaboTKa NMOTOKA JAHHBIX: BBIUMCIEHHE KOJUYECTBA, CYyMMBbl, CPEIHErO
apu(METHYECKOr0, MHHAMAJIBHOTO ¥ MaKCHMAJbHOTO 3HAYEHHUS DJIIEMEHTOB
MOCJIEI0BATENbHOCTH, YJOBIETBOPSIONINX 33JaHHOMY YCIOBHUIO

3.6

ynpaBJ’ICHI/Ie. Curnann. O6paTHa;1 CBA3b. HonyquI/Ie CHUTHAJIOB OT I_[I/I(l)pOBBIX JaTYUKOB
(HaHpI/IMep, KacCaHus, paCCTOSAHUS, CBCTA, BBYI(a). HpI/IMepLI HCIIOJIb30BaHUs MMPUHIATIA
O6p2lTHOI>i CBsA3H B CUCTCMAX YHPABJICHUA TCXHUYCCKUMU YCTpOﬁCTBaMH C MOMOIIIBIO
JaT4YHUKOB, B TOM YHCJIC B pO6OTOTeXHI/IK€

HNHdopMalinoHHbIE TEXHOJIOTHH

4.1

TexkcToBblE NOKYMEHTHI UM HX CTPYKTYypHbIE JJIEMEHTHI (CTpaHula, ad3al, CTPOKa,
CJIOBO, CHMBOI).

TexcToBBIN poIiecCOp — MHCTPYMEHT CO3/1aHus, pelakTUPOBaHUs U (popMaTHpOBaHUS
tekcToB. IIpaBuna HabGopa Tekcra. PemaktupoBanue Tekcra. CBOICTBa CHMBOJIOB.
HIpudr. Tuns! mpudToB (pydieHsle, ¢ 3aceukaMu, MOHOIIKMpHUHHBIE). [TomykupHoe u
KypcuBHOe HadepTaHue. CBoicCTBa a03aleB: rpaHUIlbl, a03alHBII OTCTYI, HHTEpBA,
BBIPAaBHUBAHMUE. [Tapametpsl CTpPaHHULIBI. CruieBoe (dbopMaTupoBaHue.
CtpykTypupoBaHue MHPOPMAIMHU C MOMOIIBIO CIIMCKOB U Tabaull. MHOTOypOBHEBBIE
cinucku. JloGaBieHue Tabiuil B TEKCTOBBIE JOKYMEHTHI. BcTaBka u300pakeHUil B
TEKCTOBBIE TOKyMEHTbl. O0TeKaHue N300paxeHni TeKCTOM. BkitoueHre B TEKCTOBBIN
JOKYMEHT Juarpamm, (popmMyii, HyMepaliu CTpaHHIl, KOJIOHTUTYJIOB, CCBUIOK M JPYTUX
JJIEMEHTOB
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4.2

PactpoBbie pucyHku. Hcnonb3oBanue rpaduveckux NPUMHUTHBOB. Omepanuu
penaKTUpOBaHUs TIpapuiYecKuX OOBEKTOB, B TOM uucie IudpoBbeiX (ororpadmii:
U3MEHEHHE pa3Mmepa, o00pe3ka, MOBOPOT, OTpakeHue, pabota ¢ oOIACTIMHU
(BBIICIICHUE, KOMHMPOBAaHUE, 3aJMBKa I[BETOM), KOPPEKIUS IBETAa, SPKOCTH H
KOHTpacTHOCTU. BekropHas rpaduka. Co3nanne BEKTOPHBIX PHCYHKOB BCTPOSHHBIMU
CpPEICTBAMH TEKCTOBOTO TMpoIeccopa WIM JAPYTUX Mporpamm (TIPUITIOKEHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3

[ToaroroBka MyIbTUMEIUUHBIX npe3eHTanuil. Cnaiin. JlobaBieHue Ha CIaiil TEKCTa U
n3o0paxxenuit. PabGora ¢ HeckoibkuMu cradgamu. JloOaBneHue Ha  claijg
AyJJUOBU3YAJIbHBIX JaHHBIX. AHI/IMaLII/ISI. FI/IHepCCBIJIKI/I

4.4

Tumbl  gaHHBIX B S4YeWKaxX DJIGKTPOHHOW  Tabnuibl. PemaktupoBanue u
dbopmatupoBanue Tabmui. BcerpoeHHbIE (QYHKIMH JUISI  MOWCKA MaKCHMyMa,
MHUHUMYMa, CyYMMBI U cpeaHero apudmerndyeckoro. CopTHpoOBKa [aHHBIX B
BBIZICJICHHOM  Juarna3one. lloctpoenwe amarpamm  (THCTOrpamMma, KpyroBas
auarpaMma, ToueyHas auarpamma). Beibop tuma guarpammbl. [IpeoOpasoBanue
dbopmyi ipu korupoBaHuu. OTHOCUTENbHAS, A0CONMIOTHAS M CMEIIaHHAs aJipecanus

4.5

VYciioBHBIE BBIYHCICHHUS B OJCKTPOHHBIX Tabnunax. CyMMHpOBaHHE M TOACYET
3HAYeHUH, OTBEYAIOUINX 33/JaHHOMY yclIoBHIO. OOpaboTKa O0JbIINX HAOOPOB JaHHBIX.
YucnenHoe MOJEIMPOBAHUE B SJIEKTPOHHBIX TaOJIMIIAX




