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PaGouas mporpamma yueOHoO¥W muctmmmabl  YI10.01.03. HudopmaTtuka
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:
— denepanpHOr0  TOCYIapCTBEHHOIO  0Opa3oBaTEeNIbHOTO  CTaHAApTa  CPEAHETrO
npodeccuonansHoro obpazoBanus (mamee — CIIO) mo cmenmambHOCcTH 52.02.01
HckyccTBo 6aneta (yriy0aéHHast HOArOTOBKA);
— denepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIBHOTO CTaHIApTa OCHOBHOTO OOIIETO
00pa3oBaHUs.

Opranuzanusi-pazpadotunk: ['BIIOY «Camapckoe xopeorpaduyueckoe yUUIIHUIIE
(KOJLIIEK)».

Pa3zpaboTuuk:
[ITapxynoBa C.M., mpernogaBaTes.

PaccmoTpeno u cornmacoBaHo Ha 3aceganuu [IIIK aucuumimH e€CTeCTBEHHO-HAyYHOIO
rukiia. [Iporokon Ne 8 ot 11.06.2025 .

[Ipencenarens I[TLIK
/ Topneea A.A. /

Pabouas mporpamma no yue6Homy npeamery «Mudopmarukay (6a30BbIil ypOBEHD)
(mpeameTtHas oOnacth «MaremaTuka ¥ HHpOpMaTHKa») (Janee COOTBETCTBEHHO —
nporpamMMa 1o uHboOpMaTuKe, MHPOPMATHKA) BKIIOYAET TMOSCHUTEIBHYIO 3aIlHCKY,
coliepkaHue OOydeHHWs, IUTAHHPYEMbIE pe3ylbTaThl OCBOEHHUS TIPOrpaMMBI IO
uHpopmaruke, TEeMaTHUYECKOe MJIaHUPOBAHHUE, nepeyeHb (koauduxaTop)
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pachpesieNieHHbIX MO KjaccaMm MpPOBEpsieMbIX TPeOOBaHMW K pe3yJabTaTaM OCBOEHUS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs U JIEMEHTOB
coJiep)kaHusl 1Mo MHGPOpMATHKE, NepeyeHb (KoaudukaTop) mpoBepseMbIX TpeOOBaHUMN
K pe3y/ibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs U DIIEMEHTOB COAEP KaHUs 0 HHPOPMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o wuH(pOpMaTHKE HA YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHMH K pe3yapTaTaM OCBOCHHUS OCHOBHOU
o0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHMs, IpPECTaBICHHbBIX
B ®I'OC 00O, a Takxke (penepanbHOi padoyeill IporpaMMbl BOCIIUTAHUS.

[IporpamMma 1o MHpOpMaTHKE JAeT MPEACTABICHUE O ILIENIAX, OOIIeld cTpaTeruu
oOyuyeHHusl, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAaMH HH(OPMATUKU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAET O0O0s3aTENbHOE TMPEAMETHOE COICpKaHHE,
OpeIyCMaTPUBAET €T0 CTPYKTYPUPOBAHUE I10 pa3JieiaM U TEMaM.

[IporpamMMa 1o WHPOpPMATHKE OMPEAENsSeT KOJIUYECTBEHHBIE U KayeCTBEHHBIC
XapaKTepUCTHKU Yy4yeOHOro Marepuaja Juid KaXkJO0ro roja M3ydeHus, B TOM 4HCIIe
Ul CONEP>KATEIbHOIO HAIOJHEHUS Pa3HOr0 BHUJA KOHTPOJSA (MPOMEXYTOUHOU
aTTecTallii OOYYarOIIUXCS, BCEPOCCUICKUX TPOBEPOYHBIX PabOT, TOCYAapCTBEHHOM
UTOTOBOM aTTECTAIINM ).

[IporpamMma mo uH(]OpPMATHUKE SIBISIETCS OCHOBOM MJisi COCTaBICHHS aBTOPCKUX
y4eOHBIX TPOTpaMM, TEMAaTUIECKOTO MJIAHUPOBAHUS Kypca YIUTEIIEM.

ensmu wm3ydeHuss nHOOPMATUKKA HAa yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
SABJISIFOTCSI:

(opMupOBaHHE OCHOB MMPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs Hayku WHGOPMATHUKU, JOCTHIKEHHUSIM HAyYHO-TEXHUYECKOTO
mporpecca W OOIICCTBEHHOW TMPAaKTUKW, 3a CYET Pa3BUTHS NPEICTaBICHUN
00 mHpoOpMaIMU Kak O Ba)XKHEUILIEM CTPATETHMYECKOM pecypce pa3BUTHS JUYHOCTH,
rocyapcTBa, OOIIECTBAa, TMOHUMAaHHWS pPOIM  HHPOPMAIIMOHHBIX  IPOIIECCOB,
MH(GOPMALIMOHHBIX PECYPCOB U MH(OPMALMOHHBIX TEXHOJOTUH B YCIOBUIX LU(PPOBOI
TpaHchopMaIi MHOTHX cep KU3HH COBPEMEHHOTO 00IIECTBa;

o0ecrieueHrne  YCJIOBUH, CIOCOOCTBYIOIIMX  PAa3BUTHIO  alTOPHUTMHUYECKOTO
MBIIIJICHUSI KaK  HEOOXOJUMOro  YCJIOBUA  MPO(ecCHOHATBHON  J1eATeIbHOCTH
B COBPEMEHHOM HWH(POPMAIMOHHOM OOIIECTBE, MPEANONaraloniero CcrnocoOHOCTh
oOyuaronierocsi pa30uBaTh CIOKHBIE 33]]a4 Ha 0oJiee MPOCThIE 110/13a/1a41, CPABHUBATH

HOBBIC 33J]a4d C 3aJayaM{, PELICHHBIMU PaHee, ONPENEATh IIaru Uil JOCTHKEHUS
pe3ynbTara U Tak Jajee;

(opMupoBaHue W  pa3BUTHE KOMIIETEHIMI oOywaroumxcs B 00JacTH
MCIOJIb30BaHUsl HMH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIE
3HaHWW, YMEHUW W HABBIKOB paboThl C HHpOpMAIMEH, MOpPOrpaMMHUPOBAHMS,
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KOMMYHHKAIlMM B COBPEMEHHBIX I[H(PPOBBIX CpeAax B YCIOBUAX oOOecreueHus
UH(GOPMAITMOHHON O€30MTaCHOCTH JIMYHOCTU 00YyYaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M W30MPATEIbHOTO OTHOIIECHUS K HH(popmamuu
C y4Y4eTOM TPAaBOBBIX M JTHYECKHUX aCIEKTOB €€ pacCHpOCTPaHEHUs, CTPEMIICHUS
K TPOJOJDKEHHIO o0pa3oBaHuMsg B o0dacTh HMHQPOPMAIMOHHBIX  TEXHOJOTUMH
U CO3WAATEIbHOW JESTENIbHOCTH C MPUMEHEHHEM CpEeACTB HH(OPMAIMOHHBIX
TE€XHOJIOTUH.

HNudopmatrka B 0CHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh UHPOPMATUKH KaK HAYYHOU JUCIMIUIMHBI, U3yYalolel 3aKOHOMEPHOCTH
OpPOTEKaHUs ¥  BO3MOXKHOCTM  aBTOMAaTH3allUd  MH(OPMAIMOHHBIX  MPOIECCOB
B Pa3JIMYHbBIX CUCTEMAX;

OCHOBHBIE 00JIaCTU MPUMEHEHHsI THPOPMATHKHU, IPEKIE BCEro NH(POPMaLIMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COIMATBHYIO cepy;

MEXIUCHUIUIMHAPHBIA ~ XapakTep  uHGopMatukn U UHGOPMAIMOHHON
JESITETbHOCTH.

N3ydyenne nH(OpMATUKH OKa3bIBa€T CYLIECTBEHHOE BJIMSIHHE Ha (POPMUPOBAHME
MHUPOBO33pEHUSI 00YYAIOIIErocs, €ro >KU3HEHHYIO IO3ULHUI0, 3aKIaJbIBA€T OCHOBBI
MOHWMAHUA TPUHIUIOB (PYHKIIMOHUPOBAHUS M WCIOJIH30BaHUS HMH(DOPMAIIMOHHBIX
TEXHOJIOTMH Kak HEOOXOIMMOro HHCTPYMEHTA MPAKTUYECKH JIO00H AesITeNbHOCTU
W OJHOTO M3 HauOoliee 3HAYMMBIX TEXHOJOTHYECKHX JAOCTH)KCHHH COBPEMEHHOM
IUBWIM3AIM. MHOTHE TpeaIMETHBIE 3HAHUS M CIIOCOOBI JEATEIBHOCTH, OCBOCHHBIC
OOyJaronMMuUCs TpU U3YYCHUH WH()OpMATHUKMU, HAXOAST MPUMEHEHHE KaK B paMKax
o0pa3oBaTeNbHOTO TMpollecca TPHU U3YYCHHWH JAPYTUX TMPEAMETHBIX —00JacTei,
TaK ¥ B UHBIX >KHU3HEHHBIX CHUTYaIlUSX, CTAHOBATCA 3HAYMMBIMH JJi1 (POPMUPOBAHUS
KauecTB JIMYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (POPMHUPOBAHUE METANPEAMETHBIX
Y JINYHOCTHBIX PE3yIbTaTOB O0yUCHUSI.

OcHoBHBIE 3amaun ydebHoro mpenmera «UMHpopmatukay — chopMHUpOBaTH
y 00yJarommxcsi:

NOHUMaHUE MPUHIIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS OOBEKTOB LIU(PPOBOrO
OKpY)XCHHSI, TIPEICTAaBJICHUS OO0 HCTOPUH W TEHACHUMUAX pPa3BUTHSA HHPOPMATHKU
nepuojia 1udpoBoit Tpanchopmauu COBpeMEHHOTO 00IIIECTBA;

3HAHWSA, YMEHHS ¥ HaBBIKM TPaMOTHOW TIOCTAHOBKM 3a7ad, BO3HHKAIOIINX
B MPAaKTUYECKON NEATENBHOCTH, IJI UX PELIEHUS C MOMOUIbI0 HH(POPMAIMOHHBIX
TEXHOJIOTHA, yMEHHSI ¥ HABBIKU (POPMATM30BAHHOTO OMHMCAHUS TTOCTABIICHHBIX 3a/1a4;

0a3oBbie 3HaHUS 00 WHPOPMAIMOHHOM MOJCIUPOBAHUHA, B TOM YHCIIC
0 MaTeMaTHYeCKOM MOJICITHPOBAHNUH;

3HAHNE OCHOBHBIX aJTOPUTMHUYECKUX CTPYKTYp U YMEHHUE MPUMEHSTh 3TH 3HAHUS
TUTSL IOCTPOCHHUS aJITOPUTMOB PEIICHHS 33/1a4 TI0 UX MaTEMaTHIYECKUM MOJICIISIM;
YMEHUS U HaBBIKU COCTABJICHHSI TIPOCTHIX MPOTPAMM I10 TTIOCTPOSHHOMY aJITOPUTMY
Ha OJTHOM U3 S3BIKOB IIPOTPAMMHPOBAHUS BHICOKOTO YPOBHS;
YMEHUS U HaBBIKH 3(PPEKTUBHOTO MCTIOIH30BAHMSI OCHOBHBIX THUIIOB MPUKJIATHBIX
nporpaMMm  (MPUJIOKEHUN) OOIIEro Ha3zHadeHUs ¢ HMHGOPMAIMOHHBIX CHCTEM
4
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JUTSL PEIICHHS] ¢ WX TOMOINBI0 MPAKTHYECKUX 3aj/1ad, BlaJeHne 0a30BBIMH HOpPMaMU
MHPOPMAITMOHHOH 3TUKH U TIpaBa, 0CHOBaMHU WH(GOPMAITMOHHON 0€3011aCHOCTH;

YMEHHE TPAaMOTHO MHTEPIPETHPOBATH PE3yJIbTATHl PEIICHUS MPAKTUISCKUX 3a7ad
C TMOMOIIBI0 WH(GOPMAIMOHHBIX TEXHOJOTHH, MPUMEHSTHh IOJyYeHHBIC PE3yJIbTaTh
B TIPAKTHYECKOM eATEeIHHOCTH.

[lerm w 3amaun w3ydeHUsT WHGOOPMATHKH HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs OMPEICNIAIOT CTPYKTYpY OCHOBHOTO COJIEp)KaHUsl Y4eOHOTro mMpeaMmera
B BUJIC CIIEAYIONINX YETHIPEX TEMATHUECKUX PA3/IEIIOB:

1 poBas r(paMOTHOCTB;

TEOPETHUECKHE OCHOBBI HH(POPMATHKH;

aNTOPUTMBI U IPOTPAMMHUPOBAHNE;

UH(OPMAITMOHHBIE TEXHOJIOTHUH.

OO611ee yncI0 YacoB, PEKOMEHIOBAaHHBIX JUIsl U3y4YEeHHS MHGOPMATHKU Ha 0230BOM
ypoBHEe B 9 kitacce — 34 gaca (1 yac B Henemto).
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COLEPKXAHUE OBYUYEHMUSA

9 KJIACC

Hu¢posBas rpaMoTHOCTH
I nobanvnas cemo Humepnem u cmpamezuu 6€30nacHo20 N08e0eHUs 8 HEll.

['mo6anbnas cetb Untepner. IP-aapeca y3noB. CereBoe XpaHeHue TaHHbIX. MeTo b1
WHANBUAYAIBHOTO U KOJJIEKTUBHOTO pa3MelieHuss HoBod uH@opmaiuu B MHTepHeTe.
bonbuive nannbie (MHTEPHET-AAHHbBIE, B YACTHOCTH JIaHHBIE COITUAIBHBIX CETEH).

[Tousitne 00 wHPOPMANMOHHON O€30MacCHOCTH. YTPo3bl WHGOPMAITMOHHON
0€e30MacHOCTH MpHU padboTe B rI100aNbHOM CETH U METOIbI TPOTUBOAEHCTBUA M. [IpaBuia
Oe3omnacHoOi ayTeHTU(PUKALMK. 3a1uTa Tn4Hoi nHpopmanu B iutepuere. be3omnacHbie
cTpareruu noseneHust B Matepuere. Ilpenynpexaenue BoBieyeHUs B JE€CTPYKTUBHBIE
U KpUMHUHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (KHOEpOYJIMHT, (DUIIMHT W ApyTHe

(dopMbI).
Paboma 6 ungpopmayuonnom npocmpancmee.
Buner nesrenpHocTH B MHTepHETE. MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIC

CepBUCHI (MOYTOBAs CIyk0a, BUI€0-KOH(DEPEHII-CBA3b U JIPYTUE), CIIPABOYHBIC CITY>KObI
(kapThl, pacmucaHusi W JpPyrue), TOUCKOBBIC CIYXKOBI, CIy>KObl OOHOBJICHUS

IPOrpaMMHOr0 obecrieueHus U apyrue ciaykO0bvl. CepBUCHI TOCYAapCTBEHHBIX YCIYT.
OOGmaunble XpaHunuina AaHHbIX. CpencTBa COBMECTHOW pa3pabOTKU JTOKYMEHTOB
(onnaitH-oducsr). [IporpammHoe obecrnieueHne Kak Be0-CepBUC: OHIIAHHOBBIE TEKCTOBBIC
U TpaduuecKue peaakTophl, Cpeibl pa3pabOTKH MPOTpamMM.

Teopernueckne 0CHOBbI HHPOPMATHKH
Mooenuposanue kax memoo nNO3HAHUAL.

Mopenb. 3amauu, pemiaeMble C MOMOIIBIO MonaenupoBanus. Kiaccudukamnmm
mojeneld. Matepuanbhble (HaTypHble) W HHGOPMAIMOHHBIE Mojaenu. HempepbiBHbIE
U JauckpetHele wmojenu. Mmurtanmonnsle wmoxaenu. Wrpossie Mogenu. OleHka
COOTBETCTBHS MOJICITH MOJICTTUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMUSI.

Tabnuunbie Mmoaenu. Tabauia Kak NpeICTaBICHUE OTHOIICHUS.

baszer qanabpix. OTOOp B TaOMHIE CTPOK, YIOBIECTBOPSIONIUX 33JAHHOMY YCIIOBHUIO.

I'pad. Bepmmna, pedpo, nytb. OpreHTHPOBAHHbBIE U HEOPUEHTUPOBAHHBIE TpadbI.
Jlnuna (Bec) pebpa. BecoBas marpuna rpada. JliimHa myTH MEeXIy BepimimHaMmu rpada.
[Touck onmrtumanbHOro MyTH B Tpade. HauanpHas BepmimHa (MCTOYHUK) M KOHEYHAS
BepmirHa (CTOK) B OPHEHTHPOBAaHHOM Tpade. BpUncieHHe KOoaM4ecTBa IyTel
B HAIIPaBJICHHOM aIMKINYECKOM rpade.

HepeBo. Kopens, Bepmmna (y3en), auct, pedpo (xyra) aepea. Bricota aepesa.
[Tonnepeso. Ilpumepnl ucnonb3oBaHusi JaepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
JepeBa.

[lonsaTne MaremMaTH4YeCKOW MOJENU. 3aJadyd, pellaeMble C  MOMOIIBIO
MaTeMaTU4YeCKOro (KOMIIBIOTEPHOI0) MOJeaupoBaHus. OTaudyve MaTeMaTHYeCKOu



Nudopmatuka. 9 kmacc

MOJICIIA OT HATYPHOU MOJIEJIH U OT CJIOBECHOTO (JINTEPATypHOTO) ONMHUCAHUS OOBEKTA.
OTanbkl KOMIIBIOTEPHOTO MOJEIUPOBAHUSA: TOCTAaHOBKA 3aJayd, ITOCTPOCHHE

MaTeMaTUYECKOM MOJENIM, MNporpaMMHAasl peaau3anusi, TECTUPOBAHHUE, MPOBEIACHUE

KOMITBIOTEPHOI'O 3KCIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHUE MOJACIIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHHUE
Paspabomka aneopummos u npoepavm.

Pa3ouenune 3amaun Ha mnoazagayd. CocTaBi€HHE QJITOPUTMOB U MPOrpamMm
C WCNOJb30BAHUEM  BETBJICHUN, LHUKIOB H  BCIOMOTaTEIbHBIX  AJITOPUTMOB
JUISL yOpaBieHUs HUCTOJIHUTENeM PoOOT wiM ApyruMu UCTHOJHUTEISMHU, TaKUMHU Kak
Yepenamka, YepTe:KHUK U IPYTUMU.

Tabnuuneie BenuuuHbl (MaccuBbl). OpHOoMepHble MaccuBbl. CocTaBiieHue
U OTJIaJIKa MPOrpamM, PEaH3YIONIMX TUIOBBIE AJITOPUTMBI 0OPAOOTKU OJTHOMEPHBIX
YHCJIOBBIX MAaCCHBOB, Ha OJTHOM U3 sI3bIKOB IiporpammupoBanus (Python, C++, [Tackais,
Java, C#, lllxonbHblii AnroputMuueckuil SI3bIK): 3alOJHEHUE YKCIOBOTO MAacCHBA
CIIy4allHBIMM YHWCJIAMHU, B COOTBETCTBMM C (OpPMYJIONM WM TyTeM BBOJA 4YHUCEN,
HAaXO0XJICHUE CYMMBbI 3JIEMEHTOB MAcCCHBA, JIMHEHHBINA MOUCK 3aJaHHOTO 3HAYEHUS
B MAacCHUBE, IOJCYET 3JIEMEHTOB MAaCCHUBA, YIOBJIETBOPSIOIIUX 33aJaHHOMY YCIIOBUIO,
HAaXOXJECHUE MHUHUMAIbHOTO (MaKCUMalbHOTO) »djemMeHTa wmaccuBa. CopTHUpOBKa
MaccuBa.

OOpaboTka TMOTOKAa JIaHHBIX: BBIYHCICHHUE KOJIMYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOTO, MHUHHUMAJIBHOTO W  MAaKCUMaJIbHOTO 3HA4Y€HUS  DJIEMEHTOB
IIOCJIEIOBATEIBHOCTH, YAOBIECTBOPSAIOIIMX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue

Vmupasnenue. Curnain. OOpartHast cBsi3b. lloiyueHue CUTrHamoB OT LHHUQPPOBBIX
JaTYNKOB (KacaHWs, pacCTOSIHUS, CBETA, 3ByKa M Apyroro). [Ipumepsl ncnosib30BaHus
NpUHIMIA OOpaTHOM CBSI3W B CHUCTEMAX YIPABJICHUS TEXHUYECKMMHU YCTPOUCTBaAMHU
C IOMOUIBIO JTATYMKOB, B TOM UKCIIE B POOOTOTEXHUKE.

[Ipumepsl  pOOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YNPABICHUS JBUKCHHEM
B TPAHCIOPTHOM CHCTEME, CBapoyHas JIMHHUS AaBTO3aBOJa, ABTOMATHU3HPOBAHHOE
YOPABJIEHUE OTOIUIEHUS JOMa, ABTOHOMHAs CHCTEMa YIPABIECHHUS TPAaHCIOPTHBIM
CPEIICTBOM U APYTrHe CUCTEMBI).

NupopManoHHbIE TEXHOJIOTHH
DnekmponHrvle mabauybl.

[Tonsitue 00 SMEKTPOHHBIX TaOmuiax. TUIBI MaHHBIX B SYEHKAX AJIEKTPOHHOMN
tabymipl. PenmaktupoBanne u ¢dopmarupoBanue Tabmui. BcerpoeHHble (GyHKIIUN
JUIT TIOUCKa MaKCUMyMa, MHUHHUMYMa, CYMMBI M CpeIHero apudmernyeckoro.
CopTupoBKa TaHHBIX B BblJIeJICHHOM auana3one. [locrpoenue quarpamm (ructorpamma,
KpyroBas JuarpaMma, ToueuHas quarpaMma). Beroop tuna auarpammel.

[IpeobOpazoBanne ¢opmyn npu KomupoBaHuM. OTHOCHUTENbHAs, aOCOIIOTHAS
Y CMEUIaHHas aJpecanus.

VYcaoBHBIE BBIYMCIEHHSI B DJIEKTPOHHBIX Tabiuuax. CyMMUPOBaHUE M TOJCYET
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3HaYEHUH, OTBEUAIOIUX 3aJJaHHOMY YCiIoBHI0. OO0paboTka OOIbIINX HAOOPOB aHHBIX.
YuciaeHHoe MOJICTUPOBAHUE B AJIEKTPOHHBIX TaOIHUIIAX.

Hngpopmayuonnvie mexnonocuu 8 cogpemenHom ooujecmae.

Ponbs uH(pOPMAIIMOHHBIX TEXHONOTUH B Pa3BUTHH SKOHOMHUKH MHpPa, CTpPaHbI,
peruoHa. OTKpbITbIe 00pa30BaTEIbHbBIE PECYPCHI.

[Ipodeccuu, cBsizannbie ¢ MHPOPMATHKON U MHOOPMALIMOHHBIMU TE€XHOJIOTHSIMHU:
BeO-AM3aifHep, MPOrpaMMHUCT, pa3paboTUYUK MOOMIIBHBIX MPUIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOI0 00ECTICUEHUs, CIICUAINCT N0 aHAJIM3Y JAHHBIX, CHCTEMHBIN
aIMUHHCTPATOP.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMBI
O UH®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3ydenne naGopMaTUKH Ha YpOBHE OCHOBHOTO OOIIET0 00Opa30BaHUs HAIIPABJICHO
Ha JIOCTHKEHHE OOy4YaloNMMHUCSA JIMYHOCTHBIX, METAalpeIMETHBIX U MPEIMETHBIX
pe3yIbTATOB OCBOCHHUS COJEpkKaHUs y4eOHOT0 NpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ysIbTaThl UMEIOT HAMPABIEHHOCTH Ha PEIICHUE 3a]a4 BOCIIUTAHUS,
Pa3BUTHUSA U COLUATHM3AINHI 00YJAIOIINXCS CPECTBAMHU YIEOHOTO TpeaMeTa.

B pesynbrare nuzyuenus uHhOpMaTUKH Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHuUs
y oOyuaromierocss OyayT chHOpPMUpPOBAaHBI CIACAYIONIUE JUYHOCTHBIE PE3YyJIbTaThl
B YAaCTH:

1) maTpHMOTHYECKOT0 BOCTIUTAHUSI:

IICHHOCTHOE OTHOIICHHE K OTCUYCCTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY
U HAaydYHOMY HaCJEIUI0, NMOHUMaHWE 3HAYCHHWS WH()OPMATHKA KaK HAYKH B JKH3HU
COBPEMEHHOT0 0O0IlecTBa, BIAJCHUE JIOCTOBEpPHOM HHPOpMAIIME O MepeoBbIX
MHPOBBIX W OTCUECTBCHHBIX  JOCTIKEHHUAX B  obOmacth  WH(DOpMATUKH
U HUHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
o g poBoit TpaHchopMalluid COBPEMEHHOTO O0IIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

OpPUEHTAIMS HAa MOPAIbHBIE IIEHHOCTH W HOPMBI B CHUTYallMAX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHHWBATh CBOE IMOBEJCHUE M TOCTYNKHU, a TAKXKE IMOBEICHUE
Y TOCTYIIKH JPYTUX JIFOJIEN C IMO3WLHUU HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM
OCO3HAaHUS TOCJIEACTBUN MOCTYNKOB, aKTUBHOE HEIMPHUATUE ACOLMATIBHBIX MOCTYIIKOB,
B TOM uucie B MIHTepHere;

3) rpaskIAHCKOr0 BOCIIMTAHUS:

IIPEICTABICHHE O COLMAIBHBIX HOPMAX M IIPAaBHIIAX MEKIMYHOCTHBIX OTHOIIEHUI
B KOJUIEKTHBE, B TOM UYHCJIE B COIHAIBHBIX COOOIICCTBAX, COOJIOJCHUE IPABHUII
0€30IIaCHOCTH, B TOM YHCJEC HAaBBIKOB O€30MAaCHOrO IOBEICHHS B HHTEPHET-CPEIE,
TOTOBHOCTh K Pa3HOOOPA3HOM COBMECTHOM IEATEIILHOCTH IPU BBHIMOJIHEHUH YYEOHBIX,
[IO3HABATE/IBHBIX 3aadq, CO3MaHMHM  y4eOHBIX IIPOEKTOB, CTpEMJICHHE
K B3aMMOIIOHHMAHHIO W B3aHMOIIOMOIIM B IPOIECCE DTOW y4COHOHM aesATEIBLHOCTH,
TOTOBHOCTh OIICHMBATh CBOE TMOBEACHHWE M TOCTYIKHA CBOMX TOBApHIICH C IMO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS [TOCIEACTBUI TOCTYIIKOB;

4) neHHOCTeil HAYYHOT0 MO3HAHMS:
c(hOpPMHPOBAHHOCTh MHPOBO33PEHUECKHX TMpEACTaBiIeHUN 00 wuH)opmauwy,
MHPOPMAITMOHHBIX TpoIleccax U MHPOPMAIIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKU U COCTABIISIFOIINX
0a30BYI0 OCHOBY /JIsl HOHUMAaHUS CYyIIHOCTH HAyYHOU KapTUHBI MUDA;

UHTEpeC K 00yUEHUIO ¥ TO3HAHUIO, JTF0003HATEIBHOCTh, FOTOBHOCTD M CHOCOOHOCTB
K CcamM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHsS OOydeHUs
B JlaJIbHEUIIIEM;

OBJIAJICHAE  OCHOBHBIMM  HAaBBIKAMU  MCCIIEIOBATEIbCKOM  JACSATEIBHOCTH,
YCTAaHOBKA HA OCMBICIIEHUE OIbITa, HAOJIOJEHUI, IIOCTYIKOB U CTpEMJICHHE
COBEPIICHCTBOBATh IYTH  JOCTM)KCHUS  WHIAUBHUAYAIIBHOIO M KOJUIEKTHBHOIO
OmaronoayJus;

c(OPMHUPOBAHHOCTh HMH(POPMALIMOHHON KYJIBTYpbl, B TOM YHKCIIE HaBBIKOB
CaMOCTOSTENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYpOU,
pPa3HOOOpa3HBIMU CpeACTBAaMU HMH(GOPMAILIMOHHBIX TEXHOJIOTHM, a TaKXKe YMEHHUs
CaMOCTOSITENIbHO ONpPENENATh LEeJIM CBOEro O0y4YeHHUs, CTaBUTh U (POPMYIHPOBATH
U1 ceOsl HOBBIE 3a7]aul B yueOe M MM03HABaTEIbHON J1€ATEIbHOCTH, Pa3BUBATh MOTHUBbI
Y MHTEPECHI CBOEH MI03HABATEIBHOM 1EATEIbHOCTH;

5) opmMupoBaHUSs KYJIbTYPHI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTU U3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO,
yCTaHOBKA Ha 37I0POBBI 00pa3 »KU3HU, B TOM YHCIIC U 32 CYET OCBOCHHUS U COOJIOJICHUS
TpeOoBaHMI 6e3omacHo AKCIUTyaTaluu CpeACTB UH(OOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS:

MHTEpEeC K TMPaKTUYeCKOMY H3Yy4eHUto mpodeccuii u Tpyma B cdepax
poeCCUOHATLHOM IeITEbHOCTH, CBSI3aHHBIX ¢ HH(POPMATUKON, MPOrPaMMUPOBAHHEM
U MHOOPMAIMOHHBIMA TEXHOJIOTHUSAMH, OCHOBAaHHBIMH Ha JOCTHXKCHUSAX HAYKH
MH()OPMATUKU ¥ HAYYHO-TEXHUYECKOTO TPOrpecca;

OCO3HAHHBIH  BBIOOD W TOCTPOCHHUE  WHAMBUAYAIBHOH  TPACKTOPUH
00pa30BaHUsl M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH;

7) 3K0JIOTHYECKOT0 BOCIIMTAHUSI:

0CO3HAHKE TII00aTBLHOI0 XapaKTepa YKOJOTHUECKUX POOJIEM U MyTel UX PeIICHHS,
B TOM YHCJC C YYE€TOM BO3MOXXHOCTCH HWH(POPMAIMOHHBIX M KOMMYHHKAI[HOHHBIX
TEXHOJIOTHI;

8) amanTanuu 00y4arouIerocs K H3MEHS IOIHMCS YCJIOBHSIM COIUAILHOM 1
NPUPOIHON Cpeabl:

OCBOEHHE OOYYaIOIIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIECH NEATEIbHOCTH BO3PACTA, HOPM U MPABHUI OOLIECTBEHHOIO
NOBeIEHUs, (OpM COLMAIBHOW MU3HU B TpyNmax M coOOLIECTBaX, B TOM YHUCIIE
CYILLECTBYIOIINX B BUPTYAJIbHOM IIPOCTPAHCTBE.
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METAIIPEIMETHBIE PE3YJIbTATBI

MGTaHpeIlMCTHI)Ie PE3YIbTATBI OCBOCHHUA ITPOIr'PaMMEI I10 HH(i)OpMaTI/IKe OTpaAXKaroT
OBJIaACHUC YHUBCPCAJIbHBIMU y‘—Ie6HLIMI/I HGIZCTBHHMH — II0O3HaBaTCIIbHBIMU,
KOMMYHHKAaTUBHBIMH, PCTYJIATUBHBIMMU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeiiCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

yYMEHHUE OIpPEACNATh MOHSATHUS, CO3/1aBaTh O00OOIIEHUS, YCTaHABIUBATh aHAJIOTHUH,
KiIaccu(puIMpoBaTh,  CaMOCTOSITEIPHO  BBIOMpATh  OCHOBAaHUS U KPUTEPUHU
Uil KiacCUUKAIMKM, YCTaHABIMBAaTh MPUYUHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKUE PACCYKJICHUS, MPOBOJUTh YMO3AKIIOUEHUS (MHIYKTUBHBIEC, NEAyKTUBHBIC
Y 10 QHAJIOTUM) U BBIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEe0oOpPa30BbHIBATH 3HAKH M CHUMBOJIBI, MOJEIU
Y CXEMBI JJIsI pellieHHs] Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 penieHus y4eOHOM 3agauu  (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHMS, BbIOMpaTh HauMOoJiee MOAXOMSIINIMI C y4eToM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBarebCKue 1eiiCTBUA:

dbopMynupoBaTh  BONPOCH],  (DUKCUPYIOIIME  Pa3pblB  MEXKAY  peaIbHBIM
U JKENATeJIbHBIM COCTOSIHUEM CUTyalluu, OOBEKTa, U CaMOCTOATENIbHO YCTAaHABIIUBATh
MCKOMOE U TaHHOE;

OLICHMBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTh HH(OPMALIHIO, TOTYYEHHYIO B X0/1€
HCCIIEA0BAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JalIbHEHIIEE Pa3BUTHE IMPOLIECCOB, COOBITHI M MX
MOCJIC/ICTBASL B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyalUsX, a TaKXe BbIJIBUTATh
MPEANOJI0KEHNUS 00 UX PA3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

BBISIBIIATE  JeUUUT WHGOpPMAIUMU, JaHHBIX, HEOOXOJUMBIX JUIsl peLIeHUs
MMOCTaBJIICHHOM 3aJ1a4H;

IPUMEHSTh Pa3IMYHble METObl, HHCTPYMEHTHI U 3alpPOChl MPU MOUCKE U OTOOpE
MH(GOPMaLMU WIH TaHHBIX U3 UCTOYHUKOB C YYETOM IPEANIOKEHHON y4eOHOil 3a1aun u
3a/IaHHBIX KPUTEPUEB;

BBIOMpATh,  aHAJIM3UPOBaTh,  CHCTEMATH3UpPOBaTh U  HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IPENCTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY MpeacTaBiIeHUs HHGOpMAIUU
Y WUIIOCTPUPOBATH pPEIIAEMbIE 3a/Ja4d HECIIOKHBIMH CXEMaMH, JUarpaMMaMH, UHOU
rpaduKoil 1 MX KOMOWHAIUSMH,

OLICHMBATh HAJIEKHOCTh MH(OpPMALMK MO KPUTEPUSIM, IPEUIOKEHHBIM YUUTEIEM
WK chopMyTHMPOBAHHBIM CAMOCTOSITENBHO;

3¢ (HEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMALIHIO.
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KoMMmyHuKkaTUBHBIE YHHBepCcaJbHbIEe yuyeOHbIE JeiCTBHS
Oo0menue:

CONIOCTABISATh CBOU CYXKJIECHHUS C CYXACHUSMHM JPYTMX YYaCTHUKOB HAJIOra,
0OHapyXUBaTh Pa3IUdIUe U CXOJICTBO MO3UITUA;

nyOJIMYHO TPEJICTABIATh PE3yJIbTaThl BBITIOJTHEHHOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMUS, TIPOCKTA);

CaMOCTOSITEJIbHO BBIOMpaTh (hOopMaT BBICTYIUICHHS C y4E€TOM 3ajad Mpe3eHTalUH
1 0COOEHHOCTEH ayIMTOPUU U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIC U TUCHMEHHBIC
TEKCTHI C UCIOJIb30BAHUEM UJUTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas1 1eATEIbHOCTD (COTPYAHNY€ECTBO):

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON Y UHIMBH1yaIbHOU PabOTHI
MIpU pEUIEHUH KOHKPETHOW MPOOIEMBbI, B TOM YHCIIE IIPU CO3JaHUU MH(POPMAIITMOHHOTO
IPOAYKTA;

NPUHUMATh 1eJIb COBMECTHOM WH(OPMAIIMOHHON JEATEIbHOCTH M0 cOopy,
oOpaloTke, nepenaye, popManu3anui WHGOPMalUU, KOJUIEKTUBHO CTPOUTH JIEUCTBUS
0 €€ JOCTH)KEHHIO: PpaCIpelessiTh pPOJU, IOrOBapUBaThCA, OOCYXKIAaTh IPOLECC
U pe3ysbTaT COBMECTHOM pabOTHI;

BBIMOJHATH CBOIO YacTh paboThl ¢ uHGpopMauued Wi HHPOPMALMOHHBIM
OPOAYKTOM, JOCTUrasi KAadyeCTBEHHOIO pe3yjbpTaTa II0 CBOEMY HAIPAaBIICHUIO
1 KOOPJMHUPYS CBOU JEHCTBUA C APYTMMH YJI€HAMU KOMaH/IbI;

OLICHMBAaTh  KAauyecTBO CBOEro BKJIaga B 0oOmUH  WMH(OPMALMOHHBIN
MNPOJIYKT IO KPUTEPHUSM, CaAMOCTOSITENIbBHO C(OPMYJIUPOBAHHBIM  yYaCTHUKaAMU
B3aHMO/ICHCTBUS;

CPaBHUBATH PE3YyJIbTAThl C UCXOMHOM 3aJadeld M BKJIAJ Ka)JOr0 YJ€HA KOMAaHJbI
B JIOCTWXKEHUE pe3yJbTaTOB, pa3leisaTh c@epy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTB K IPEJOCTABICHUIO OTYETA MEPE] IPYIIION.

PeryasiTuBHBbIE YHMBEpCAJIbHbIE Y4eOHbIEe NeHCTBUSA
Camoopranusamnus:

BBISIBIISITh B KU3HEHHBIX M YYEOHBIX CHUTyalUsAX MpoOJieMbl, Tpedyromue
PEIICHUS;

OPUEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAaX K  MPUHATHIO  PEIICHUN
(MHAMBUAYATHLHOE MPUHATHE PEIICHUH, MPUHATHE PEIICHHUN B TPYTIIIE);

CaMOCTOSTEIIbHO COCTaBJIATh aJTOPUTM pEIICHHUs 3adadud (WM €ro 4YacTh),
BBIOMpaTh CHoco0 pemnieHus y4eOHOM 3aJayu C y4eTOM HMEIOIIUXCS PECypCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh TMpeajiaracMble BapHAHTHI
pElICHUN;

COCTABJISITH IJIAH IEUCTBUM (TJIaH pean3aliii HAMEYCHHOTO alTOPUTMA PEIICHHUS ),
KOPPEKTUPOBATh MPEAIOKCHHBIM aJTOPUTM C YYETOM IIOJYYCHHS HOBBIX 3HAHUU
00 U3ydaeMoM 00bEKTE;
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IPOBOAUTH BHIOOP B YCIOBHSIX NPOTHUBOPEUYMBOM HMHpOpMAIMKM U  OpaTh
OTBETCTBEHHOCTD 32 PELICHNUE.

CamoxkoHTpoOJIb (pedaekcust):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIMU U peIICKCUH;

JaBaTh OLIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ N3MEHEHUS;

YUUTHIBATh KOHTEKCT U TPEIBUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH
Opu pelieHud y4eOHOM 3ajauu, aJanTUpOBaTh pEIICHHE K  MEHSIOMIMMCS
00CTOSITENTLCTBAM;

OOBSICHATH MIPUYHHBI JIOCTHXKEHUS (HEedOCTHOXKEHUS ) pe3yJIbTAaTOB
WH(GOPMALIMOHHON AESITENbHOCTH, JaBaTh OLEHKY NPHOOPETEHHOMY OIBITY, yYMETb
HaXOAUTb MMO3UTUBHOE B MIPOU3OLIEALIEH CUTYAlINH;

BHOCHUTh KOPPEKTHUBBI B JESATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallWid, yCTAHOBJICHHBIX OMNOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM.

3MOHHOHaJIbHLIﬁ HHTEJ/IJICKT:
CTaBUTH ce0s Ha MeECTO APpyroro 4cJIOBCKa, IIOHHMMAaTb MOTHUBbBI W HaAMCPCHMHA

APYTOro.

IIpunsiTue cedst U APyrux:
OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJMPOBATH BCE BOKPYT JaXXe B YCIOBHSIX
OTKPBITOTO JOCTYyTNA K JTI0OBIM 00beMaM HHGOpPMAIIHH.

HHPEAMETHBIE PE3YJIbTATBI

K koHiy o0yueHus B 9 kiaacce y oOydaronierocs 0Oyayt chopMUpOBaHbl YMEHHUS:

pa3OuBaTh 3aJaud Ha TOJ3a/Jayd, COCTaBJIAThb, BBINOJIHATH BPYYHYIO
M Ha KOMIBIOTEPE HECJIOXKHBIE AJITOPUTMbI C MCIOJb30BAHMEM BETBJICHUMW, ILHUKIIOB
Y BCIIOMOTATEIbHBIX aJITOPUTMOB JJIs1 YIPABJICHUS UCIIOJHUTEISIMU, TAKUMH Kak Po0oT,
Uepenamka, YepTeKHUK;

COCTABJISITh M OTJAXHUBAaTh IPOrpaMMbl, PEaJU3YIOLIUE THUIIOBBIE AJITOPUTMBI
00paOOTKM YHMCIIOBBIX IOCJIEOBATEILHOCTEH WM OJAHOMEPHBIX UYHCIOBBIX MAacCHBOB
(MOMCK MakCMMyMOB, MUHUMYMOB, CYMMBI WJIM KOJIMYECTBA 3JEMEHTOB C 3aJaHHBIMHU
CBOMCTBaMM) Ha OJHOM M3 s3BIKOB TporpammupoBanus (Python, C++, Ilackans, Java,
C#, IkonpHBIN AropuTMUYECKU S3bIK);

pPacKpbIBaTh CMBICHI MOHATHH «MOZEINB)», «MOJEIUPOBAHUE», ONPENEIATH BHUJIbI
MOJIeIell, OLIEHMBAaTh COOTBETCTBUE MOJEIHU MOACIUPYEMOMY OOBEKTY U IeNsIM
MOJIEJTUPOBAHUS;

UCIOJb30BaTh TIpadbl M JAEpeBbi Uil MOJCIMPOBAHMS CHUCTEM CETEBOM
U MepapXUUYECKON CTPYKTYpbl, HAXOUTh KpaTualIliuii MyTh B rpade;

BBIOMpaTh CHOCOO MPEJCTABICHUS JAHHBIX B COOTBETCTBUU C IIOCTAaBJICHHOM
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3ajayeil  (Tabnuibl, CXeMbl, TIpaduku, [AUarpaMMbl) C  HCIOJb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKU JaHHBIX;

HCIIOJIb30BaTh 3JEKTPOHHBIC TaOMHUIIBI 7151 00pabOTKU, aHaNN3a U BU3YyaIHU3AIHH
YUCJIOBBIX JAHHBIX, B TOM 4YHCJI€ C BBJICJICHUEM JMana3oHa TaOJIUIbI
U YIOPSAOUYMBaHUEM (COPTUPOBKOI) €ro JIEMEHTOB;

CO3/1aBaThb W NPUMEHATH B DJIEKTPOHHBIX Tabmuuax (opmysisl A PAacyETOB
C MCIIOIb30BaHUEM BCTPOCHHBIX apuU(PMETHUECKUX QYHKIUI (CyMMHpPOBaHUE U MOJCYET
3HAYEHUI, OTBEYAIONIMX 3a/JaHHOMY YCJIOBHIO, CpeAHee apu(METHUYecKoe, IOUCK
MaKCUMaJIbHOIO W MHUHUMAJIbHOTO 3HA4Y€HHsA), aOCOJIOTHOM, OTHOCHUTEIbHOH,
CMEILIAaHHOW aJIpeCalny;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIBI AJI1 YUCIEHHOTO MOJIEIUPOBAHUS B IPOCTHIX
3a/1a4ax U3 pa3HbIX MPEAMETHBIX 00JIacTe;

UCIIOJIb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM quclie
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJAUHbIE XPaHWIWINA AaHHBIX, OHJIAWH-TIPOTPaMMbI
(TexcToBble ¥ TpaduuecKue pEeNaKTophl, cpeabl pa3paboTku)) B  y4eOHOU
U TIOBCETHEBHOM JIESATEIILHOCTH;

OPUBOJUTH IPUMEPHI UCIOIb30BaHUS T€OUH(DOPMALIMOHHBIX CEPBUCOB, CEPBUCOB
rOCy/lapCTBEHHBIX YCIYyr, 0O0pa3oBaTeibHbIX cepBUCOB VIHTepHeTa B y4yeOHOH
Y TIOBCETHEBHOM JIESATEIbHOCTH;

UCIIOJb30BaTh Pa3jMyYHbIE CPEACTBA 3AIUTHl OT BPEAOHOCHOIO IMPOTPAMMHOIO
oOecrnieveHns, 3alliiiaTh MEPCOHATBHYI0 HH()OpPMAIMIO0 OT HECAHKIIMOHUPOBAHHOTO
JOCTyNla U €ro MOCHEACTBHM (pa3rjalleHus, MOJMEHBI, yTpaThl JAaHHBIX) C Y4E€TOM
OCHOBHBIX TE€XHOJIOTUYECKUX U COIIMAIBHO-TICUXOJIOTUYECKUX aCMIEKTOB UCIOIb30BaHUS
cetu MHTEepHET (ceTeBasi aHOHUMHOCTb, LIM(PPOBOM €I/, ayTEHTUYHOCTh CYOBEKTOB U
PECYpCOB, OMACHOCTh BPEJOHOCHOTO KOJIa);

pacrno3HaBaTh MOMNBITKH U TMPEAYNpeKIaTb BOBJICUYEHHE CE0S U OKPYKaIOLIUX
B JECTPYKTUBHbIE M KpPUMHUHaJIbHbIE (OPMBI CETEBOW AKTHUBHOCTU (B TOM 4YHCIIE
KHOepOYJUIHHT, (DUILIUHT).
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v

9 KIIACC
HaumenoBanue

Ne KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkanue

n/m 9acoB 00yYarommxcst

y4eOHOTO IpeaAMeTa

Paznea 1. lilndpoBasi rpaMoOTHOCTH

1.1 | I'noGanbHas ceThb 3
WNHTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

['mo6anbhas cetb Untepuer. IP-anpeca
y3510B. CeTeBOE XpaHEHUE TaHHBIX.
MeTobl HHIWBU Ty aJTLHOTO

Y KOJJICKTUBHOTO pa3MeIICHHsI HOBOM
uHpopmaruu B Uutepuere. bonbine
JTaHHBbIE (MHTEPHET-/1aHHbIE,

B YACTHOCTH JaHHBIC COIIMAIILHBIX
ceteit). [lonsiTre 00 MHPOPMALTMOHHOM
0e30MacHOCTH. YTPO3bl
nH(OPMAITMOHHON O€30MTaCHOCTH

pu paboTe B ria00aabHOM ceTH

¥ METOJIbI IPOTUBOJACHCTBUS HM.
[IpaBuna 6GezonacHon
ayTeHTU(UKANU. 3a1nTa THIHON
uHpopmanuu B UuTepHeTe.
be3omnacHeie cTpaTeruu noBeAeHUs

B UnTepHere. [Ipenynpexaenue
BOBJICUCHUS B JICCTPYKTUBHBIC

U KpUMUHAIBHBIE OPMBI CETEBOM
aKTUBHOCTH (KHOepOyJIITHHT, PUITHHT

U ipyrue GopMbl)

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSITHM.
AHanmM3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajJpeca TOKYMEHTOB

B MHTEpHETE.

Onpenensatb MUHUMAJIBHOE BpEMS,
HE00XO0AMMOE JIJIs Tepeayd U3BECTHOTO
o0beMa JaHHBIX TI0 KaHATY CBS3U

C U3BECTHBIMU XapaKTEPUCTUKAMHU.
Pacnio3naBaTh MOTEHIIMATBHBIC YTPO3bI

Y BpEIHBIC BO3/ICUCTBUS, CBSI3aHHbBIC

¢ uH(MOpPMaIMOHHBIMU

¥ KOMMYHUKAITMOHHBIMU TEXHOJIOTHSIMH,
OIICHMBATH TpeIjIaracMble IyTH UX
yCTpaHEHUsI.

Ilpakmuueckue pabomot:

1. Coz0anue komnexcuvix
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpanuy, 8KIYAIOWUX cpaduiecKue
00beKmbl, ¢ UCNONb308AHUEM
KOHCMPYKMOpOo8 (uabiioHos).

2. 3HAKOMCMBO C MEXAHUSMAMU
obecnedenuss npueaAmMHoOCmu
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u 6ezonacHou pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugpukayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILYS

1.2 | PaGora
B UH(GOPMAITMOHHOM
IIPOCTPAHCTBE

Bunbl nesarensHocty B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAITMOHHBIEC CEPBUCHI
(mouToBas ciyxk0a, BU1e0-KOH(pEpeHII-
CBS3b U JIPYTHUE), CHPABOYHBIE CITYKObI
(xapThl, pacnyCaHus U IpyTHUe),
MTOMCKOBBIE CITY>KOBbI, CITY>KObI
OOHOBJIEHHUS TPOIPAMMHOTO
oOecreyeHus U Apyrue ciryxObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIIYT.
OO6auHble XpaHWINIIA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaiH-0(UCHI).
[IporpammHuoe obecrieueHne Kak Beo-
CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE

U rpauuecKue peaaKkTopbl, Cpeabl
pa3pabOTKH MPOrpaMm

PackppIBaTh CMBICI U3y4aeMBbIX
TTOHSTHH.

[IpuBOAUTE ITPUMEPHI CUTYALIUM,

B KOTOPBIX TpeOyeTCsl UCTIOIB30BATh
KOMMYHHKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIE U TTIOMCKOBBIE CITYKOBI U JIp.
OrnpenensiTe KOJMYECTBO CTPAHHUII,
HAWJIEHHBIX ITOMCKOBBIM CEPBEPOM

I10 3aIpOCaM C UCIIOJIb30BAHUEM
JIOTUYECKUX OTICPALUU.

[TpuBOAUTH MPUMEPHI YCIIYT,
JNOCTYITHBIX HA CEPBUCAX
rOCy1apCTBEHHBIX YCIIYT.

[IpuBOAUTE NTPUMEPHI OHIANHOBBIX
TEKCTOBBIX U TPAPUIECKUX PEIAaKTOPOB,
cpen pa3paboTKu TPOrpaMM.
Ilpakmuueckue padomoi:

1. louck ungpopmayuu 6 cemu
Humepnem no 3anpocam

C UCNOJIb306AHUEM 102UUHECKUX onepauuu”.

2. Ucnonvzosanue ounaiin-oguca
0J151 paszpabomku OOKYMeHMOs

Hroro no pazgeny
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Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1

MoaenupoBanue
KaK METO]l TO3HAHUS

8

Mopens. 3aiauu, penaeMblie

C TIOMOIIIbIO MOJIETTUPOBAHUSI.
Knaccudukanuu moaenei.
MarepuainbHbie (HaTypHBIC)

U MH()OpPMAIMOHHBIE MOJIEITH.
HermnpepriBHBIE ¥ TUCKPETHBIC MOJICIIH.
Nmurtanmonueie moaenu. Urpossie
Mozenu. O1eHKa aJIeKBaTHOCTUA MOJIEIH
MOJICTUPYEMOMY OOBEKTY U LETSM
MozenupoBaHus. TabaudHbIe MOJCIIH.
Tabnuia Kak mpeacTaBICHHE
otHouieHus. basbl qanubIx. OTOOP

B TaOJIUIIE CTPOK, YAOBJIETBOPSIOMIUX
3aganHoMYy ycnoBuio. ['pad. Bepmuna,
pedpo, myTh. OpUEeHTUPOBAHHbIE

¥ HEOpUEHTHUPOBaHHBIC Tpadwl. [[nmHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa Iy TH MEXTy BepIInHaMHu rpada.
[Touck onTUMaIBLHOTO MYTH B Tpade.
HauanbpHas BepiinHa (MICTOYHUK)

¥ KOHEYHas BeplinuHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brraucnenue koamdecTBa myTei

B HAINpPaBJIEHHOM allUKJINYECKOM rpade.
Hepeso. Kopenb, BepiiivHa (y3ein),
nucT, pedpo (nyra) aepesa. BeicoTa

PackpbIBaTh CMBICIT U3y4a€MbIX TOHATHH.

Onpenenars BuA UHPOPMAITMOHHOM
MOJIEJIA B 3aBUCUMOCTH OT CTOSIIIEH
3a]1a4M.

AHan3upoBath HHOOPMAIIMOHHBIE
Mozenu (Tabiuiibl, rpadukH,
JMarpaMMbl, CXEMBI U JIp.).
OcymecTBIATh CUCTEMHBINA aHAIIN3
00BEKTa, BBIICIATH CPEJIA €r0 CBOKCTB
T€ CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3pEHHUS LEJIe MOJEITUPOBAHUS.
OneHuBarth aJ1IeKBaTHOCTh MOJIEIH
MOJICTUPYEMOMY OOBEKTY U LETISM
MOJEIUPOBAHUS.

CTpouTh M HHTEPIIPETUPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIIN
(Tabmuriel, nUarpamMmsl, rpadsl, 1€peBo,
CXEMBI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBatsk ¢ nOMOUIBIO
MH(OPMAITMOHHBIX MOJIeNIEN OOBEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJjaueH.

N3yyaTh 3Tansl KOMITBEIOTEPHOTO
MOJICTTUPOBAHUSI.

PaboTaTh ¢ TOTOBBIMH KOMITBIOTEPHBIMH
MOJCIISIMH W3 PA3THYHBIX MPEIMETHBIX
o0Onacreii.
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nepesa. [lonnepeso. Ipumepsr
MCIIOJIb30BaHus iepeBbeB. [lepedop
BApUAHTOB C IOMOLIBIO JI€PEBA.
IToHsiTHE MaTEMAaTUYECKOU MOJIEIIN.
3agauu, peraeMble ¢ TOMOIIBIO
MaTEeMaTU4YECKOro (KOMITbIOTEPHOTO)
MozaenupoBanus. Otnnuue
MaTeMaTUYECKOU MOJIENIH OT HATyPHOU
MOJIEJI U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
DTansl KOMIOBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
MOCTPOEHUE MaTEMATUYECKON MOJIEIH,
MporpaMMHas peaau3aius,
TECTUPOBAHUE, TPOBEACHUE
KOMITBIOTEPHOT'0 HKCIIEPUMEHTA, aHAITU3
€ro pe3yJbTaToB, yTOUHEHUE MOJEIN

Ilpakmuueckue pabomol:

1. Cozoanue oonomabauunou 6asol
oannwix. Ilouck oannwix 6 20moeoil base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOETISAMU

U3 PA3IUYHBIX NPeOMemublx odiacmell.

3. Ilpoepammnas peanuzayus
npocmenuiux Mamemamuieckux mooenetl

Hroro no pazgeny

8

Pa3zgen 3. AiropuTt™Mbl M IPOrPaMMHUPOBAHNE

3.1

Pazpabotka
QITOPUTMOB
U TIPOTpaMM

6

Pa3Ouenue 3amaun Ha oA3a1auH.
CocraBieHue anropuTMOoB U IporpamMm
C UCIIOJIb30BaHNEM BETBJIICHUH, IIUKIIOB
Y BCIIOMOTATEIbHBIX aITOPUTMOB

JUJISL yIPaBJICHUS UCTIOHUTEIEM
Po6oT unmu 1pyrumMu UCTIOTHUTEIISIMH,
TakuMH Kak Yepenaika, YepTe:KHUK
u Apyrumu. TaOaudHbIe BETUINHBI

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHH.
Pa3pabatbiBaTh nporpamMmsl

7U1s1 00pabOTKH OJTHOMEPHOTO MAaCCUBa
LEJIbIX YHCEIL.

Ocy1ecTBIATh pa30MeHe UCXOTHOU
3a/layyu Ha MoJ3a/1auu.

Pa3pabartbiBaTh mporpamMmmel,
cojieprKailiie noanporpaMmmy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u OTJaKa Mporpamm,
peaTu3youX TUITIOBbIE AITOPUTMBI
00pabOTKU OJTHOMEPHBIX YHCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabpHBIN
AnroputmMudeckuil A3bIK):
3aMO0JHEHUE YUCITIOBOr0 MacCUBa
CIIy4ailHBIMH YK CIIAMHU, B COOTBETCTBUU
¢ opMyIIOii UK TIyTEM BBOJIA YUCE,
HaX0XJICHUE CYyMMBI 3JIEMEHTOB
MacCHBa, JIMHEHHBIN ITOMCK 3aJJaHHOTO
3HA4YE€HUsI B MAaCCUBE, MOJICUET
AJIEMEHTOB MAacCHUBa,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXOXKJCHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa MaccuBa. CoOpTHUpOBKa
MaccuBa. O0padoTKa MOTOKA JJAHHBIX:
BBIYUCJIEHUE KOJINYECTBA, CYMMBI,
CpeaHero apu(pmMeTuyecKoro,
MUHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HA4YCHUS PJIEMEHTOB
MOCJIEI0BATEIHHOCTH,
YIOBJIETBOPSIOIINX 33/ITAaHHOMY
YCIIOBUIO

Ilpakmuueckue padomui:

1. Cocmasnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpasieHusl
ucnoaHumenamu, makumu kaxk Pobom,
Yepenawka, Yepmedsicnux.

2. CocmasneHue u 0miaoxka npocpamm,
Peanuzyrouux munogvle aicopummbol
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MaAccueos, Ha 0OHOM U3 A3bIKO8
npoepammuposarnus (Python, C++,
Iackanw, Java, C#, [llxonvuwi
Aneopummuuecxuii A3vik)
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3.2 | Yopasnenue 2 VYpasnenue. Curnan. OOpaTHas cBsi3b. | PacKpbIBaTh CMBICI H3y4ae€MbIX TOHITHIA.
[Tony4yenue curHanoB oT HUPPOBBIX AHanu3upoBaTh OTHOLIEHUS B dKUBOU
JATYUKOB (KacaHMsl, pACCTOSIHUSA, CBETA, | MPUPOJIE, TEXHUYECKUX U COLIMATIbHBIX
3ByKa U Jpyroro). [Ipumepsl (1Kona, ceMbs U Jp.) CUCTEMAaX
WCIIOJIb30BAHUS MTPUHITUIIA OOpaTHOU C MO3UIINI YIIpaBICHUS.
CBSI3M B CUCTEMAX YIIPaBJICHUS N3yuaTs npumMepsl poOOTU3HUPOBAHHBIX
TEXHUYECKUMHU YCTPOUCTBAMU CUCTEM.
C MIOMOIIIbIO TATYMKOB, B TOM UHCIIE Ilpakmuueckue padomoi:
B poboToTexHuke. [Ipumepsl 1. 3naxomcmeo ¢ yuebHol cpeootl
POOOTHU3UPOBAHHBIX CUCTEM (CUCTEMA | paA3pabOmKu RPOSPAMM YNPAaGIeHUs
YIPABJICHUS IBISKEHUEM 08UICYUMUCS pOOOMaAMU
B TPAHCIIOPTHOM CHCTEME, CBApOYHAS
JIMHUS aBTO3aBO/IA,
aBTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAsl CHUCTEMA
YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM
U IpyTU€ CUCTEMBI)

Hroro no pazaeny 8

Paznen 4. UndopManiuoHHbIE TEXHOJIOTUH

4.1 | DnekTpoHHBIC 10 [TonsiTHEe 00 ANEKTPOHHBIX TaOIHIIAX. PackppIBaTh CMBICI U3y4aeMBbIX

TaOIULIBI Tunel TaHHBIX B TYEMKAX SJICKTPOHHON | TTIOHSITHH.

Tabnuipbl. PenaktupoBanue AHanu3upoBaTh MOJIb30BATEIBCKUMA
1 (opMaTUPOBAHUE TAOIHII. uHTepdenc TPUMEHIEMOTO
Bcerpoennbie GyHKIIMM 1715 TOMCKA MIPOTrPaMMHOT0 CPEJICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMH TAOIUI[AMHU.
U CpeAHEro apu(hMeTHIECKOTO. Onpenensars yCIOBHs U BO3SMOKHOCTH
CopTHpoBKa JaHHBIX B BBIJICJICHHOM MPUMEHEHUS MPOrPaMMHOI0 CPEJICTBA
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nuarnaszone. Iloctpoenune nuarpamm
(rucTorpaMma, KpyroBas IuarpaMmma,
ToYeuHas aguarpamma). Bei6op tuma
nuarpammebl. [IpeoGpazoBanue hopmyn
npu KonupoBaHuu. OTHOCUTENIbHAS,
abCOIOTHASI ¥ CMEIITaHHAs aJpecariusl.
VY CIIOBHBIC BBIYUCIICHUS B 3JICKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TIOCYET
3HAYCHUN, OTBEYAIOIINX 3aJaHHOMY
ycnoButo. O6pabdoTka O0IBITHX
HaOOPOB NaHHBIX. YHCICHHOE
MOJICITUPOBAHUE B DJICKTPOHHBIX
Ta0IAIIaX

TS pelIeHUs TUTIOBBIX 3a/1a4 B paboTe

C DJICKTPOHHBIMU TaOJIHUIIAMHU.
BEIsSBIATE 0011I€e U pa3Iudrsi B pa3HbIX
MIPOrPaMMHBIX TIPOAYKTAX,
MpEeHA3HAYCHHBIX IS PEIICHUS OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIHUIIAMHU.
PenaktupoBats u popMaTHpOBaThH
AJIEKTPOHHBIE TAOIUIIBI.
AHaMM3UPOBATh U BU3YATH3UPOBATH
JTaHHBIE B 3JIEKTPOHHBIX TaOJIUIIAX.
BBITTOTHSTE B 3JIEKTPOHHBIX TAOJIHAIIAX
pacyeTsl 10 BBOJIMMBIM I0JIH30BaTEIEM
dhopMmysiam ¢ UCTIOJIL30BAaHUEM
BCTPOECHHBIX (QYHKLIUM.

Ocyl1ecTBIATh YUCIECHHOE
MOJICIIMPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3JIMYHbIX PEIMETHBIX 00IacTe.
Ilpakmuueckue pabomot.

1. Beoo oanmuwix u chopmyn, opopmaerue
maoauybi.

2. Copmuposka u ¢hunompayusi 0GHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6800UMbIM
noav3o8amenem Gopmyiam
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C UCNONIL30BAHUEM BCMPOEHHBIX
@yHKYUL.

5. Obpabomka bonvuux Habopos
OaHHBIX.

6. Yucnennoe mooenuposarue

8 INEKMPOHHBIX MAOIUYAX

4.2 | MadopmarmoHHbIe 1 Pounb nH(bOpMaIMOHHBIX TEXHOJIOTHIA PackpbiBaTh CMBICT N3y4aeMbIX TOHATHH.
TEXHOJIOTUHU B pa3BUTUH SKOHOMHUKHU MHpa, cTpaHbl, | OOcyxaaTh posb HHPOPMALMOHHBIX
B COBPEMEHHOM peruona. OTKphIThIC 00pa3oBaTeIbHbIC | TEXHOJIOTUH B COBPEMEHHOM MHMPE.
o0rmiecTBe pecypcsl. [Ipodeccun, cBa3aHHbIE OO6cy)naTh 3HAYEHUE OTKPBITHIX
¢ TH(POPMATUKOI 0o0pa30BaTeNbHBIX PECYPCOB
U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: | U BOBMOYKHOCTH MX UCIIOJIb30BaHUS.
BeO-M3aiiHep, MPOrpaMMHUCT, AHanu3upoBaTh HU(PPOBHIE HABBIKH,
pa3paboTINK MOOMIIBHBIX MPUIIOKEHHH, | KOTOPBIMHE JOJDKEH 00J1aAaTh BBITYCKHUK
TECTUPOBIINK, APXUTEKTOP IIKOJIBL.
MIPOrPaMMHOTO O0ecreYeHus, N3yuats npodeccuu, CBI3aHHbIC
CTICIIMAIIUCT 110 aHAJIU3Y JIaHHBIX, ¢ uH(opmMaTHUKON U HHGOPMAITMOHHBIMU
CHUCTEMHBIN aIMUHHUCTPATOP TEXHOJIOTUSIMHU.
Ilpakmuueckue padomoi:
1. Coz0anue npezenmayuu
o npogeccusix, ceazannvix ¢ UKT
Hroro no pazaeny 11
Pe3epBHoE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEJEJIEHHBIX ITO KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUSA U DJIEMEHTOB COAEPKAHUSA

11O TH®OPMATUKE

B ¢denepanbHbIX W perHOHAIBHBIX MPOIEAYpPaX OIEHKH KadecTBa OOpa3oBaHUS
UCIIOJIb3yeTCsl mepeyeHb (KoauduKaTop) paclpeiesieHHbIX MO KilaccaM MPOBEPSEMBbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMmbl
OCHOBHOT'0 00IIIeTO 00pa30BaHUs U AJIEMEHTOB COJIEp>KaHUs 110 HH(OpPMATHKE.

23



Nudopmatuka. 9 kmace

9 KJUIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMmbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yibTara
1 I[To Teme «IludpoBas r(paMOTHOCTHY
1.1 Hcnonb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4YHUCIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJauHble XpaHWIUIIA JAHHBIX,
OHJIAMH-TIpOrpaMMBbl (TEKCTOBBIE U TpauuecKkue peaaKkTOphl, CPEb
pa3paboTKu) B y4eOHOM U MOBCEHEBHOM JESITEIBHOCTH
1.2 [IpuBoauTh  TpPUMEPHI  HUCIOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TI'OCYIAPCTBEHHBIX YCIYI, O0O0pa30BaTEIbHBIX
cepBucoB MHTepHETa B yueOHOM 1 MOBCEAHEBHOU JIEATEIIBHOCTH
1.3 Hcnonp30BaTh pa3iMyYHbIE CPEICTBA 3allUThl OT BPEAOHOCHOTO
IIPOTrPaMMHOTO oOecrieueHus, 3aIMIIATh MEPCOHAIBHYIO
uH(QOpPMAIMI0O OT  HECAaHKIMOHUPOBAHHOTO  JIOCTYNa MU  €ro
MOCJIC/ICTBUN (pasrjalieHusi, MOJMEHbI, YTPaThl JAHHBIX) C y4ETOM
OCHOBHBIX  TEXHOJIOTUYECKHMX U  COLHAIbHO-TICUXOJOTHYECKUX
aCIeKTOB MCIOJIb30BaHUs cetu MHTepHeT (ceTeBas aHOHUMHOCT,
1upoBOI ciel, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/Q)
1.4 Pacrio3naBaTh MONBITKM W TNpeAyNnpexaaTb BOBJIEUEHUE ceOs
U OKPYXaIOIINX B IECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOM
aKTUBHOCTU (B TOM uucie KUOepOyIUIMHT, (PUITIHT)
2 I[To Teme «TeopeTnieckue 0OCHOBBI HHPOPMATHKNY
2.1 PackppiBaTh  CMBICH  TMOHATHH  «MOJEIb», «MOJICITUPOBAHUECY,
ONpeNeNaTh BUAbI MOJIENEH, OIEHUBAaTh aJCKBATHOCTh MOJCIH
MOJICIUPYEMOMY OOBEKTY U LEJSIM MOJICTUPOBAHUS
2.2 Hcnonb3oBaThk rpadsl v AepeBbs 4151 MOACTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYPhI, HAXOAUTH KpaT4alinii myTh B rpade
3 [To Teme «ANrOpUTMBI U IPOTPAMMHUPOBAHUE)
3.1 Pa30uBaTh 3aaun Ha MOJ3a/1a4M, COCTABJIATh, BHIIOJHITH BPYUHYIO
M Ha KOMIBIOTEPE HECIOKHbBIE aJrOPUTMbl C HCIOJIb30BaHUEM
BETBJICHUI, IUKJIOB U BCTIOMOTaTEIbHBIX aITOPUTMOB JJIs1 YIIPABICHUS
UCIIOJTHUTEIISIMU

24



Nudopmatuka. 9 kmace

3.2

CocTaBisaTh W OTJIQKHUBATh IPOTPAMMBbl, PEATH3YIOIIUE THUIIOBBIC
AT OPUTMBI 00paboTKu YU CJIOBBIX IIOCJIEA0BATEIBbHOCTEN
WM OJHOMEPHBIX YHUCJIOBBIX MAacCHUBOB (MOMCK MAaKCHUMYMOB,
MUHHUMYMOB, CYMMBbI HJIM KOJHUYECTBA DJEMEHTOB C 3aJIaHHBIMH
CBOMCTBaMHM) Ha OJJHOM M3 SI3BIKOB IIporpammupoBanus (Python, C++,
[Tackanse, Java, C#, [lIkoapHbIN AITOPUTMHUECKUN S3BIK)

[To Teme «MHpOPMAITMOHHBIE TEXHOJIOTHUI

4.1

BeiOupate cnoco® mpeAcTaBieHUs JaHHBIX B COOTBETCTBHUHU
C TMOCTaBJICHHOM 3ajauell (TaOnuibl, CXeMbl, TpaduKu, AUArpaMMBbl)
C HCIOJIB30BAHWEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpPEICTB
00pabOTKH JTaHHBIX

4.2

Hcnonb30BaTh 3JIEKTPOHHBIE TAOMUIBI s 0O0paOOTKH, aHalIn3a
U BU3yaJIM3allUd YMCIOBBIX JIAHHBIX, B TOM YHUCJIE C BBIJIEICHUEM
qyanazoHa TaOnuUbpl W YHOPAJOYMBAHUEM (COPTUPOBKOM) €ro
DIIEMEHTOB

4.3

Co3maBaTh W TPUMEHATH B OJEKTPOHHBIX TaOIUIAX (OPMYJIBI
JUISL PacdyeTOB C MCIOJIB30BAHUEM BCTPOSHHBIX apU(METHYCCKUX
byHKIMA (CyMMUPOBaHHE | TIOJICYET 3HAYEHWH, OTBEYAFOIINX
3QITaHHOMY  YCJIOBHUIO,  cpeaHee  apudMETHYECKOoe,  ITOMCK
MaKCHMMaJbHOTO ¥  MHHHMMAJIBHOTO  3HA4YeHUs), aOCOJIOTHOM,
OTHOCHUTEIHLHOM, CMEIIaHHOH aJpecanuu

4.4

Hcrosnp30Bath AIIEKTPOHHBIE TaOJIUIIBI IS YUCJIEHHOT'O
MOJICTUPOBAHUS B TMPOCTHIX 3aJa4aX M3 pa3HbIX MPEIMETHBIX
oOacren

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon

ITIpoBepsieMblil 3JIEMEHT COACPKAHUS

1

Hudposas rpaMOTHOCTH

1.1

['nmo6anbuas cets UnTepuer. [P-anpeca y3noB. CeTeBoe XpaHEHUE JAHHBIX.
Metoapl HMHAMBUAYAJIBHOTO M KOJUIEKTHBHOTO PAa3MEIIEHUS HOBOWU
unpopmaiuu B HMHrepHere. bonbiive gaHHble (MHTEpHET-IaHHBIC,
B YACTHOCTH JIaHHBIE COLIMAIIBHBIX CETEN)

1.2

[Tonsitue 06 MHGOPMAMOHHON 0€30MaCHOCTH. YTPO3bl HHGOPMAITMOHHON
6e30macHOCTH MpH paboTe B TI00aTbHON CETH U METOIbI TPOTUBOACHCTBUS
uM. [IpaBuna Oe3onacHol ayTeHTH(PHUKAUHU. 3alUTa JUYHOU HHPOPMAIUH
B cetu MuTepHer. besonacHble cTpareruu mosefeHus B ceTu MHTepHeT.
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[IpenymnpexaeHre BOBICUEHUS B IECTPYKTUBHBIC M KPUMHUHAIBHBIC (DOPMBI
CETEeBOM aKTUBHOCTH (KHOEPOYJUTMHT, (GUITUHT U ApyTrue GopMBbI)

1.3

Bunbt NEeSTETbHOCTH B WurepHere. HNHTepHeT-CepBUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI (TTOYTOBAs CIyk0a, BU1€0-KOH(DEPEHII-CBSI3b
U IpYTHUE), CIPABOYHBIE CIYXKOBI (KapThl, paCIUCAHUS U JPYTHE), TOUCKOBBIC
CITY>KOBbI, CIy>XKObl OOHOBJICHHUSI TPOTPAMMHOTO OOECIICUCHHUs] U JIPyTHE
cmyx0b1. CepBHUCHI TOCYIApCTBEHHBIX yciuyr. OOsadHble XpaHWIHINLA
naHHbIX. CpelicTBa COBMECTHOM pa3paOOTKU TIOKYMEHTOB (OHJIaitH-0(UCHI).
[IporpamMmMHoe obOecrieueHuEe Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIC
U rpapruecKre peJakTopbl, Cpelibl pa3paboOTKU MPOrpamMm

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Mopenb. 3amaun, pemaemMsie ¢ MOMOIIbI0 MoienupoBanus. Kiaccuukanuu
Mozenel. MarepuanbHbie (HATypHblE) W HHGOPMAIMOHHBIE MOJCIIH.
HenpepsiBHbIE U1 AuCKpeTHBIE MOoaenu. MutannonHsie Moaenu. Urpossie
Mojenu. OlieHKa COOTBETCTBUS MOJIEIU MOJICTUPYEMOMY OOBEKTY U LM
MOJIETUPOBAHUS

2.2

Tabnuunsie Mmoaenu. Tabauia Kak Npe/icTaBICHUE OTHOIICHUS

2.3

ba3el ganHbpix. OTOOp B TabMUIE CTPOK, YAOBJIETBOPSAIOMIMX 3aJaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pedbpo, myTb. OpueHTUPOBAaHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBas matpuia rpada. J[nmuHa nmyt Mexmy
BepmmHamMu rpada. [louck ontumanpHOro myTu B Tpade. HagampHas
BepIrHa (MCTOYHMK) W KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BreramciieHne koiMyecTBa MyTel B HANPaBICHHOM AaIlUKINYCCKOM

rpade

2.5

HepeBo. Kopenb, BepiiuHa (y3ein), JUCT, peOpo (ayra) nepeBa. Bricota
nepeBa. IlommepeBo. Ilpumepnst wucnosb3oBanusi jaepeBbeB. Ilepebop
BApUAHTOB C MOMOILBIO IepeBa

2.6

[TonsiTne MaTemMaTHYecKOW MoOJENU. 3aJayd, pelaeMble C TOMOUIBIO
MaTEMATUYECKOTO (KOMITBIOTEPHOTO) MOJETUPOBAHUSL. Otnuuue
MaTeMaTUYeCKOW MOJEeIU OT HATypHOW MOJACIM U OT CJIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS O0BEKTA

2.7

DTanbl KOMIBIOTEPHOTO MOJICTUPOBAHMS: TOCTAHOBKA 3aJ1auH, OCTPOCHUE
MaTeMaTUYECKOM MOJENM, MpOorpaMMHas pealu3alus, TEeCTHPOBAHUE,
IPOBEICHUE KOMITBIOTEPHOIO HSKCIEPUMEHTA, aHAJU3 €ro pe3yJbTaToB,
YTOUHEHUE MOJIETN

AJTOPUTMBI U IPOrPaMMHUPOBAHUE
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3.1

Pazouenue 3aJa4n Ha I1043aJa4u. CocraBieHue AJITOPUTMOB U IIpOIrpaMM
C HCIIOJIB30BAHUEM BGTBHeHHﬁ, IUKIIOB W BCIIOMOT'ATCIbHBLIX AJITOPHUTMOB
HJI YIIPpABJICHUS UCIIOJTHUTCIICM WUJIN IPYTIUMHU UCIIOJTHUTCIIIMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIICHHE
U OTJaJKa TPOrpaMM, pPEaTu3yIOMIMX THUIOBBIE AJITOPUTMBI 00pabOTKH
OJIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  A3BIKOB
nporpammupoBanus (Python, C++, Ilackamp, Java, C#, IlIxonbHBIN
AnroputMuyeckuil fI3bIK): 3alOJHEHUE YMCIOBOTO MACCHBA CIIyYallHBIMU
YuCJIaMH, B COOTBETCTBUM C (OpMYJIOH WM MyTeM BBOAA YHCEI,
HaXOXKIEHUE CYMMBI 3JIEMEHTOB MACCHBA, JUHEHHBIM ITOMCK 3aJaHHOTO
3HAYEHHUsST B MACCHBE, IIOJICYET 3JIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIIMX
3aJJaHHOMY YCJIOBHIO, HaXOXJIE€HHE MUHUMAJIBHOIO (MaKCHUMAaJbHOIO)
aneMmeHTa maccuBa. CopTHpOBKa MaccuBa

3.3

O6pa60TKa IIOTOKa JAaHHBIX: BBIYHUCJIICHHC KOJIHYCCTBA, CYMMBI, CPCOHCTO
apI/I(l)MeTI/I‘IeCKOFO, MHWHHUMAJIBHOT'O 1 MaKCHUMAJIbBHOI'O 3HAYCHUA 3JICMCHTOB
IMOCJICA0OBATCIbHOCTH, YAOBJICTBOPAIOMINUX 3aJTaHHOMY YCIIOBUIO

3.4

VYmpasnenue. Curnan. O0paTtHas cBsi3b. [lonydeHue curuaaoB oT HU(PPOBIX
NAaTYMKOB (KacaHUsl, pacCTOSHMS, CBETa, 3ByKa W Jnpyroro). IIpumepsr
UCIIOJIb30BAHUSl TIPUHIMIA OOpaTHOM CBSI3M B CHUCTEMax YIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHU, B TOM 4YHcCIie B poOoToTexHuke. [Ipumepsi
pOOOTU3UPOBAHHBIX  CHUCTEM  (CHCTeMa  yOpaBlieHUs  JIBIDKCHUEM
B TPaHCHOPTHOM  CHUCTEME, CBapoyHas  JIMHUSA  aBTO3aBOJA,
aBTOMATU3UPOBAHHOE YIIPaBJIECHUE OTOTUICHUEM JI0Ma, aBTOHOMHAs CUCTEMa
yIpaBJICHUs] TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

NudopmaiiionHbie TEXHOJIOTHU

4.1

[TonsitTue 00 SNEKTPOHHBIX Tabiuiax. TUNBI JaHHBIX B sSYEHKax
ANEKTPOHHON Tabyuibl. PenaktupoBanue u (opmaTupoBaHue TaOIUII.
Bcerpoennsie  QyHKIMM a7 TIOWICKA MaKCUMyMa, MUHHUMYMa, CYMMBbI
u cpeanero apudmernyeckoro. COpPTHPOBKAa JaHHBIX B BBIJICICHHOM
nuana3one. IloctpoeHue nuarpamm (TMcTorpaMma, KpyroBasi Juarpamma,
TOYeYHas quarpaMmma). Beioop Tuna nuarpamMmmsl

4.2

[IpeoOpazoBanue hopmys mpu KonupoBaHuu. OTHOCUTENbHAS, A0COTIOTHAS
Y CMEIIIaHHas ajpecarys

4.3

VYcaoBHBIE BBIYMCICHHS B JJIEKTPOHHBIX Tabiunax. CyMMHpoOBaHUE
U TIOJICYET 3HAYCHHWH, OTBEUAIOIIMX 3aJaHHOMY YyciioBuo. OOpaboTka
O0oJbIIMX HAOOPOB JAaHHBIX. UMCICHHOE MOJICIMPOBAHHUE B DJICKTPOHHBIX
TabIMIax
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4.4

Poinb nH(OpMaIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKH MUPA, CTPAHBI,
peruoHa. OTKpeITBIE 0Opa3oBarenbHbIe pecypehl. [Ipodeccun, cBsa3anHbIe
¢ uH(pOpMaTUKON U HMHPOPMAIMOHHBIMH TEXHOJIOTUAMHU: BeO-nu3aiiHep,
IPOTPAMMUCT, pa3pabOTYMK MOOMIBHBIX TNPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPaMMHOI0 00eCIIedeH s, CIEIIHAMCT 110 AaHATTU3Y JaHHBIX,
CHCTEMHBIN aJIMUHUCTPATOP
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NEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBLHIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKXAHUA IO UHOOPMATUKE

Jliss TIpoBeJIeHUS OCHOBHOTO TOCYAAapCTBEHHOTO JK3aMeHa 10 HH(OpPMATHKE
(OI'D mo wuHbopMaTHKe) HCHONB3YETCA IMepedyeHb (KOAU(PHUKATOP) MPOBEPIEMbBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOCHHMSI OCHOBHOM 0Opa3oBaTeIbHOM MPOrpamMmbl

OCHOBHOTO 06I[ICFO O6p330BaHI/IH H 3JICMCHTOB COACPIKAHUA.

IIposepsiembie Ha OI'D mo nHpopmaTuKe TPeOOBAHUS K pPe3yabTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaAaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yIbTaTaM 0a30BOro
TIPOBEPSIEMOTO YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTpamMMbl
TpeOoBaHUs OCHOBHOTI0 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1 3HaTh (MIOHUMATh)

1.1 Bnagenne OCHOBHBIMM TOHATUAMHU: HH(pOpMAIMs, Iepeaaya,
XpaHeHue u 00paboTka MHPOPMALIMH, aJTOPUTM, MOJENb, LU(PPOBOIL
OPOAYKT U UX UCHOJIb30BaHUE AJIsl pELICHUs YIEOHBIX U IPAKTHUECKUX
3aja4

1.2 Bnanenue TmOHSTUSAMU: BbICKa3blBaHWE, JIOTMUECKas oOIlepauus,
JIOTUYECKOE BBIPAKCHHE

2 YMmeTb

2.1 YMeHue omnepupoBaTh €AMHHUIIAMU H3MEpEHUs: WHPOPMAIMOHHOTO
o0beMa U CKOPOCTH Mepeaadn JaHHbIX

2.2 YMeHue 3anuchiBaTh W CpaBHHUBaATh Iienbie uyucia oT 0 go 1024
B Pa3IMYHBIX TO3WIIMOHHBIX CHUCTEMaX CUUCJICHHS C OCHOBAaHHUSIMH
2, 8, 16, BRIMOJIHATH aprU(PMETUUECKUE OTIEPALIMH HAJl HUMU

2.3 YMeHne KOAMpoBaTh U JIEKOJWPOBATH COOOIIEHUS MO 3aJlaHHBIM
npaBujiaM; TOHUMaHUE OCHOBHBIX MPHUHIMUIOB KOJAUPOBAHUS
uH(OpMAIUU PA3TUYHON TIPUPOABI: TEKCTOBOM, TpahuuecKon, ayiuo

2.4 YMeHue 3anuchiBaTh JIOTHYECKHE BBIPAKEHHS C HCIOJIb30BAaHUEM
TU3BIOHKIIMHA, KOHBIOHKIIUA W OTPHUIIAHUS, OMPEACNATh UCTHHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CIM W3BECTHHl 3HAYEHUSI WCTUHHOCTH
BXOJSIINX B HEr0 MEPEMEHHBIX, CTPOUTH TaOIUIBl HWCTUHHOCTHU
JUISL JIOTUYECKUX BBIPXKEHHM; 3aMHUChIBaTh JIOTUYECKUE BBIPAKEHUS
Ha U3y4aeMOM S3bIKE MPOTPAMMUPOBAHHUS
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2.5

YMeHHE COCTaBNISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ AITOPUTMBI  JUIsl  YNPABICHUS  UCHOJHUTEISIMU
(Uepenamika, YepTe:kHUK W Jpyrue); co3jlaBaTh M OTJIAXUBaTh
pOrpamMMbl Ha OJTHOM U3 A3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHbli AnropuTMudeckuii  SI3bIK),
peaNM3yIONINe HECIOKHBIC aITOPUTMBI 00PaOOTKH YUCIOBBIX TAHHBIX
C MCIOJIb30BaHUEM IIMKIIOB M BETBJICHUI; YMEHHUE pa3OuBaTh 3aJa4uu
Ha M0J13a/1a4M, UCIOJIb30BATh KOHCTAHThI, IEPEMEHHBIC U BBIPAKEHUS
pPa3IMYHBIX  TUMNOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAJIM3UPOBAaTh TMPEIJIOKEHHBIM aJrOpUTM, ONPEAENATh, KaKue
pe3yJbTaThl BO3MOXHBI TPU  3aJaHHOM MHOXECTBE MCXOHBIX
3HAYEHUU

2.6

YMeHue 3amucarb Ha HN3y4aCMOM A3BIKC IIPOIrpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACIMMOCTH OAHOI'O HECJIOro 4ucjia Ha APYToc,
IIPOBCPKHU HATYPAJIBbHOI'O 4YHCJIAa Ha IIPOCTOTY, BBIACICHUSA I_[H(i)p
M3 HATypaJlbHOI'0 4YMCl]ia, IIOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Brnanenne ymMeHueM OpUEHTHMPOBATHCA B UEPAPXUUYECKOM CTPYKType
(baiiioBol cUCTEMBI, padoTaTh ¢ (GaliI0OBOI CUCTEMOM MEPCOHAIBHOTO
KOMIIBIOTEpA C HCIOJBb30BaHMEM rpaduueckoro uHTEepdeiica,
a UIMEHHO: CO3/1aBaTh, KOIMMUPOBATh, MEPEMEIATh, IEPEUMEHOBBIBATD,
YIAIATh U apXUBUPOBATH (PAilJIbl M KaTaJoTH

2.8

Brnagenne yMeHUsAMHU ¥ HAaBBIKAMU MCTIOIH30BaHMS MH(OPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [UIsl TOWCKA, XpaHCHHS,
00pabOTKM M Mepeadyn 1 aHaJIu3a pa3IMyHbIX BUIOB HH(OpMAIIUU

2.9

YMeHue BbIOMpATh CIOCOO MPEICTABICHUS TaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3ajadeil (TaOyUIbl, CXeMbl, TpadUKH, JTUArpPaMMBbl)
C HCHOJIb30BAHHEM COOTBETCTBYIOIIMX MPOTrPaMMHBIX CPEJICTB
00pabOTKU TAHHBIX

2.10

YMenue ¢dopmanuzoBaTh UM CTPYKTypHUpOBaTh  HMHGOpPMAIHIO,
UCIIOJIB3YsI  DJIGKTPOHHBIE TaONMUIBI 1  00pabOTKH, aHaimu3a
U BU3YyaJU3allMM YUCJIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJCICHUEM
nyana3oHa TaOMUIbl W YIOPSJOYMBAHUEM (COPTHUPOBKOM) €ro
AJIIEMEHTOB; YMEHUE MPUMEHSTh B AJIEKTPOHHBIX Ta0nHIax (HopmyIibl
JUIS ~ PacuyeToB C  HCIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTENILHOM, CMEIIaHHOW aJipecalliu; UCIOJIb30BaTh
AJIEKTPOHHBIE TAOIHIIBI AJISI YUCIECHHOTO MOJEIUPOBAHUS B MPOCTHIX
3aJlayax U3 pa3HbIX NPEIMETHBIX O0nacTe
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IlepeyeHb 3JIeMEHTOB COAepKAHUSA, TPOoBepsieMbIX HA OI'D mo nundopmarTnke

Kon

[IpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[Mudpoast rpaMOTHOCTH

11

@daiinel 1 manku (katanoru). [IpuHIUIBI TTOCTPOCHUS (HaMJIOBBIX CHCTEM.
[Tomroe wmsa daitma (manku). [lyte k daiiny (manke). Padorta c daiinamu
Y KaTaJoTaMHu CPEJCTBAMU OIEPALIMOHHON CUCTEMBI: CO3JaHNE, KOTMPOBAHUE,
nepeMelieHrne, nepeuMeHoBannue 1 yaaieHue (aiaoB W Mamok (KaTaJoros).
Tunst QaitnoB. CsoiictBa ¢aitnoB. daitnoBeiii Menemkep. [louck aiinos
CpEICTBAMM OIEPAMOHHON CHCTEMBI

1.2

O0benuHeHne koMnbeloTepoB B ceTb. CeTh MHTEpHET. BeO-cTpanuna, Be0-cailr.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie cuctemsl. Ilonck
UH(GOpPMaIMU 10 KIIFOYEBBIM CJIOBAM U IO N300paKEHUIO.

JlocToBepHOCTH HH(pOPMALIMH, TOTy4eHHOU U3 HTepHeTa.

IP-anpeca y310B. CeTeBoe XpaHeHUE JaHHBIX

Teopernyeckrue OCHOBBI UHPOPMATUKU

2.1

JIUCKpeTHOCTh J1aHHBIX. BO3MOXKHOCTH ONKMCAHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C TOMOLIBIO TUCKPETHBIX JaHHBIX.

CumBoin. Andasut. Momuocts andasuta. JIBonunsiii andasut. KoaudectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHauui) (UKCUPOBAHHOM JIIMHBI
B ABondHOM andasute. [IpeoOpazoBanue mo00ro andaBura K ABOMYHOMY.
KonuuecTBO pa3nuuHbIX CJIOB  (PUKCUPOBAHHOM JUIMHBI B  andaBuTe
ONPEAECIECHHON MOITHOCTH.

KoaupoBanue cuUMBOJIOB OfHOro ajaBUTa C IOMOLIBIO KOJOBBIX CIIOB
B IpyroM andaBuTe, KOJI0OBas TaOIHIIA, TEKOJUPOBAHHE.

Konnposanne tekctoB. PaBHOMepHbIN K0o4. HepaBHOoMepHBIi kox. Koauposka
ASCII. Bocemubutabie konupoBku. llonstue o komupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHUMH  C  HUCIOJB30BAaHHEM  PaBHOMEPHOTO
U HEpaBHOMEpPHOTro Koja. MHpopmalroHHbIii 00beM TEeKCTa

2.2

NudopmarmoHHbiii 00beM JaHHBIX. BUT — MUHHMaIbHAS €IMHUIA KOJIMYSCTBa
nHpopManuu — NBOMYHBIA pa3psn. ExuHunel n3amMepeHuss nHGHOPMAIMOHHOTO
oO0beMa JaHHBIX. but, OalT, kKMo0alT, MeradamnT, TUradamT.

CkopocTh niepeiaun JaHHbIX. EQUHUIBI CKOPOCTH NIepeaun JaHHBIX

2.3

KonupoBanune 1Bera. IlBeroBeie Momenu. Mogens RGB. I'myOuna
KoaupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpencTaBieHHe H300paxkeHui. [Iukcenb. OueHka
UHPOPMAIIMOHHOTO  00beMa TpaduUecKMX JaHHBIX [  PacTpOBOTO
N300paKeHUS
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2.4

KomupoBanue 3Byka. Pa3zpsaHocTs u yacToTa 3anucu. KoaudyecTBO KaHAIOB
3aIMCH.

OneHka KOJMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C MPEICTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (paiiyioB

2.5

Hemo3unmonHbie U MO3UIMOHHBIC CUCTEMBI cuuciieHus. Andabut. OCHOBaHUE.
PazBepayTtas ¢opma 3amucu uncia. [lepeBom B JECATUYHYIO CUCTEMY YHCEIL,
3allUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMmckas cuctema cumnciieHus

2.6

JIBomuHas cucrema cuncienus. [lepeBo nensix gucen B npezaenax ot 0 go 1024
B JBOMYHYIO CHCTEMY CUHWCJICHHsS. BochMepwuHas CHUCTEMa CUYHUCIICHUS.
[TepeBon 4ucen U3 BOCBMEPUYHOW CHCTEMBI B JBOMYHYIO M JCCITHYHYIO
cucteMbl u oOpartHo. lllectHaamarepudHas cuctema cuucieHus. [lepeBon
qEceNl W3 MICCTHAMIATCPUIHON CHCTEMbl B JBOWYHYIO, BOCHMEPHUYHYIO
U JICCATUIHYIO CHCTEMBI U 0OpaTHO.

ApudMeTHICCKHE OTIepaIiK B IBOWIHON CHCTEME CUUCIICHUS

2.7

Jlornueckue  BbICKa3bpIBaHHMS. Jlormueckwe  3HAYCHHUS  BBICKA3bIBaHMM.
DJIeMEHTapHbIE W COCTaBHBIE BBICKa3bIBaHUA. JlorMyeckue omnepaiuu:
«» (KOHBIOHKIIUS, JIOTHYECKOEC YMHOXXEHHE), «WIN»  (IU3BIOHKITUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jiormueckoe otpunianue). [Ipuopurer
JOTUYECKUX ornepanui. OnpeaeneHrne HICTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMS,
€CJIM W3BECTHbl 3HAYEHUS MCTHUHHOCTH BXOJAIIMX B HErO 3JIEMEHTapPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpakeHud. I[IpaBuna 3amucyu JOTHYECKHUX
BbIpakeHuid. [locTpoenre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlormueckue »jeMeHThl. 3HAKOMCTBO C JIOTHYSCKMMH OCHOBAMU KOMIIBIOTCpPa

2.9

HenpepsiBHBIE M OHUCKpeTHBIE Mojenu. MMmutannonHeie moaenu. Urposbie
Mozenu. OLeHKa aJeKBATHOCTU MOJENIN MOJIECIHPYEMOMY OOBEKTY M LIENISIM
MOJEIUPOBAHUS

2.10

Tabmuunbie Mogenu. Tabmuia Kak MpeICTaBICHUE OTHOIICHHMSL.
ba3er mannpix. OTOOpP B TabNMIE CTPOK, YAOBIECTBOPSIONIMX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, nmytb. OpHEHTUPOBAaHHbIE W HEOPUEHTUPOBAHHBIC
rpadel. JInuHa (Bec) pebpa. BecoBas marpuia rpada. JnmuHa myTu Mexmy
BepinHamu rpada. [louck ontumansHoro nytu B rpade. HauanbpHas BepimHa
(MCTOYHWK) M KOHEYHAas BepHIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade.
Boluncienre koJiMyecTBa MyTei B HAMPaBIEHHOM allMKIMYECKOM Irpade

2.12

Hepeso. Kopenb, BepinHa (y3en), JJUCT, peOpo (ayra) nepesa. Beicora nepena.
[MomnepeBo. Ilpumepbl wucnons3oBaHusi nepeBbeB. Ilepebop BapuaHTOB
C TIOMOIIIBIO JIepeBa
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ANTOPUTMBI U TPOTPaMMHUPOBAHKE

3.1

CaoiicTBa anroputma. CriocoObl 3anucu aaroputMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpamMma).

CocTaBneHue aropuTMOB U IPOIPAMM C UCIIOIb30BAaHUEM BETBIICHHM, INKIJIOB
U BCIIOMOTaTENIbHBIX AJITOPUTMOB I ynpasiieHus ucnosxuteneM (Pobor,
Yepenamka, YepTe:XHUK W Jpyrue). BbIONHEHHE aarOpuTMOB BpPYUHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbIi
Anroputmudeckuid A3bIK).

Cucrema mnporpaMMUpPOBAHUS: PEJAKTOP TEKCTa Mporpamm, TPaHCIATOP,
OTJIQUHK.

[lepemenHas: Tum, uMs, 3HaueHue. Llenble, BEUIECTBEHHbIE M CUMBOJIbHBIC
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKHE BBIPAKECHUS U TOPSIOK UX
BbIuMciieHus. Onepanuu ¢ [EJbIMU YUCIaMU: LEJIOYHUCIEHHOE [IEJICHHE,
OCTaTOK OT JICJICHUS.

BerBnenuss. CocTaBHble  yciaoBHSL  (3alUCh  JIOTMYECKHX  BBIPAXKCHUIM
HAa U3y4aeMOM s3bIKe TMporpammupoBaHus). HaxoxaeHnne MUHUMyMa
U MakCuUMyMma HU3 JBYX, TpPeX M YeTblpex uwuces. PemieHue KBaapaTHOIro
YpaBHEHUS, UMEIOILIETO BEIIECTBEHHbIE KOPHHU.

[uki ¢ ycnoBuem. Anroputm EBKIIHMa 17151 HAXO0KIEHUS HAUOOJIBIIIETO 00IIIEeTo
JeUTENs ABYX HaTypajbHbIX 4Kcell. Pa3OueHne 3anucu HaTypabHOTO YHUCIIa
B TO3WIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM WX paBHbIM 10,
Ha OTACJIbHBIC [UPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI MPOBEPKU JAEITUMOCTH OJHOTO LETIOTO YHCIIA
Ha JpYyroe, NpOBEPKU HATYPaAIbHOTO YUCia HAa IPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o0paboTka ctpok. Ilogcuer 4YacTOTHl MOSABIEHUS CHUMBOJIA
B cTpoke. Berpoennbie hyHKIMM 17151 00pabOTKH CTPOK

3.4

OnpeneneHrue BO3MOXXHBIX PE3YJIbTaTOB pabOThl aNropuT™Ma IpU JTaHHOM
MHOKECTBE BXOJIHBIX JIaHHBIX, ONpPEIEIECHUE BO3MOMXHBIX BXOJHBIX JIAHHBIX,
IPUBOJAIINX K JAHHOMY Pe3yJIbTaTy

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OmgHOMepHbIE MaccuBbl. CocCTaBiICHHE
U OTJaJKa TMpOoTpaMM, pEaTu3yIONIUX THUIIOBBIC aJITOPUTMBI 00pPabOTKH
OJITHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha OJTHOM M3 SI3BIKOB ITPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkoibHBIM AJTOPUTMHYECKUM S3BIK):
3aIOJTHEHUE YHUCJIOBOTO MAacCHBa CIYYalHBIMU YHCIAMH, B COOTBETCTBHH
¢ (hopMyIIOi M TTyTeM BBOJIA YMCEIT, HAX0KICHHE CYMMBI 2JIEMEHTOB MaCCHBA,
JUHEHHBIA IIOMCK 3aJaHHOrO0 3HAYEHUS B MAacCHBE, IIOJCYET DJIEMEHTOB
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MaccuBa,  YAOBJETBOPSAIOLIMX  3aJ@HHOMY  YCJIOBUIO,  HaXOXJEHHE
MUHUMAaJIBHOTO (MaKCUMAaJIbHOT0) 3JeMeHTa MaccuBa. COpTUPOBKa MACCUBA.
OOpaboTKa IMOTOKa JAHHBIX: BBIUYMCIECHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETHYECKOT0, MUHUMAIBHOTO W MaKCHUMAaJIbHOTO 3HAYECHUS DJIEMEHTOB
H0CJIEI0BATEIbHOCTH, YIOBIETBOPSIOIIUX 33 JaHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. O6parHas cBs3b. [lonydeHne cUrHaiaoB OT HU(PPOBBIX
JaTYUKOB (HampuMep, KacaHHs, pacCTOSHUS, CBeTa, 3BYyKa). llpumepsr
UCIIONB30BAaHUSl TPUHIMIA OOpaTHOM CBSA3M B CHUCTEMax yIpPaBICHUS
TEXHUYECKUMHU YCTPOWCTBAaMHU C TMIOMOIIBI0 JAaTYUKOB, B TOM YHCIIE
B pOOOTOTEXHHUKE

HNHpopmalinoHHbIE TEXHOJIOTUU

4.1

TekcToBblE JOKYMEHTBI W HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TexcToBBIE mporeccop —  UHCTPYMEHT CO3[aHusl,  pPEAAKTUPOBAHUS
u popmatupoBaHus TeKcToB. IIpaBuiia Habopa TekcTa. PenaktupoBanue Tekcra.
CpoiictBa cumBoiioB. [pudt. Tunsl mpudror (pydriensle, ¢ 3acedKkamMu,
MoHowmMpuHHbIE). [Tomyx)upHoe U KypcuBHOEe HauepTanue. CBoilCcTBa ab3aleB:
rpaHuLIbl, a03allHBIA OTCTYII, HHTEPBAJI, BoIpaBHUBaHUE. [lapaMeTprl cTpaHUIBL.
CruneBoe ¢hopMaTpoBaHUE.

CrpykrypupoBaHue HMHPOPMAMM C TOMOLIBIO CIHUCKOB M  TaOJMII.
MHoroypoBHeBble ciicku. [Jo0aBneHne Tabiul B TEKCTOBbIE JOKYMEHTHI.
BceraBka n300paxeHuil B TEKCTOBbIE JOKYMEHTBl. OOTeKaHuEe H300pakeHHi
TEKCTOM. BKJIIOUeHue B TEKCTOBBIM JOKYMEHT Auarpamm, GopMyil, HyMepanuu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Micronbp3oBanue rpadidecKux MPUMUTHBOB.

Onepanuu penakTupoBaHus rpaduyeckux 00BEKTOB, B TOM YHUCIE HUPPOBBIX
dbororpaduii: m3MeHeHHe pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora
c obnacTsMu (BBIICTICHUE, KOTMPOBAHUE, 3JIMBKA IIBETOM ), KOPPEKIIHS 1[BETA,
SPKOCTH U KOHTPACTHOCTH.

Bektoprnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEIICTBAMHM TEKCTOBOTO IPOIECCOpa WM JIPYTUX MporpaMm (TIPHIIOKCHUH).
JloGaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTBI

4.3

[ToaroroBka mynbTUMeAuNHBIX Tpe3eHTarui. Cnaiin. JlobGaBineHue Ha ciaijg
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMHu.
JoGaBneHue Ha cllaii]l ay IMOBU3YaIbHbBIX JaHHBIX. AHUMAaLUs. [ unepcchuiku

4.4

Tumnbl gaHHBIX B sYeldKax dJEKTPOHHOW Tabnuupl. PemaktupoBaHue
u popmarupoBanue Tadaul. BecTpoeHHbIe GYyHKIMM IS TOMCKAa MAaKCUMyMa,
MUHHMYyMa, CYMMbl U cpenHero apudmerndeckoro. COpTUpOBKa JaHHBIX
B BbIJICJIEHHOM auana3one. [loctpoenue nuarpamMm (rucTorpamma, Kpyronas
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JquarpaMma, ToueuHas quarpamMma). Berbop tuna auarpammel.
[IpeoOpazoBanue Ghopmyn npu konupoBaHuu. OTHOCUTENbHAS, aOCOMIOTHAS
U CMElIaHHas aJpecarus

4.5

VY cnoBHBIE BBIUKCICHUS B DJIEKTPOHHBIX Ta0aunax. CyMMUpOBaHHUE U MOICUET
3HAUYCHMM, OTBEYAIOLIUX 3aJlaHHOMY ycloBUI0. OOpaboTka OosbIINX HAOOPOB
JTAHHBIX. YHCIIEHHOE MOJICTUPOBAHUE B AJIEKTPOHHBIX TaOIUIaX
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