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IHosicHuTeIbHASA 3aIUCKA
[Iporpamma 1o MH(pOpMaTHKE HA YpOBHE OCHOBHOTO OOIETO OOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHUH K pe3yiabTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero odpazoBanusi, npeacrabiieHHbIX B PI'OC 00O, a Takxke GeaepanbHOl pabodeid mporpaMMsl
BOCITUTAHUS.

[Iporpamma 1o mHpOpPMATUKE AaeT MPEACTAaBICHHE O LENAX, OOIel cTpareruu oOydeHus,
BOCHHUTAHMSI U Pa3BUTUSA OOYy4aIOUIMXCS CpeACTBaMH HMH(OPMATUKH Ha YriayOJIeHHOM YpPOBHE,
yCTaHaBJIMBACT 0053aTENbHOE MPEIMETHOE COEPIKAHNE, TIPEAYCMATPUBAET €r0 CTPYKTYPHUPOBAHHE
0 pa3jiesiaM U TeMaMm, OIPEeeIIAeT paclpeaeseHIe ero o kiaccaM (TroaM U3ydeHHs ).

[Tporpamma o nHpopMaTrke onpeaesseT KOIUYECTBEHHbIE U KaUeCTBEHHbIE XapaKTEPUCTUKH
y4eOHOro MaTepuaa JUIsi KaKI0T0 roja U3y4eHusi, B TOM YUCIIe IS COJIEPKATEIHHOTO HAIOIHEHHS
pa3HOro BHJA KOHTPOJS (IMIPOMEXKYTOUHOM arTecTaluu OOY4YalolIUXCs, BCEPOCCHUICKUX
MIPOBEPOUYHBIX PadOT, TOCYIAapPCTBEHHOW HTOTOBOW aTtecranuu). lIporpamma mo uH(pOpMaTHKE
SIBJIIETCS. OCHOBOM JIJIS1 COCTABJICHUSI aBTOPCKUX YYEOHBIX MPOTrpamMM U Y4eOHUKOB, TEMAaTHYECKOTO
IJIAHUPOBAHUS KypCa YUYUTEIIEM.

Lemsimu n3ydeHwsi HHPOPMATHKU HA YPOBHE OCHOBHOTO O0IIEro 00pa30oBaHMUs SIBISTFOTCS:

(dopMHpOBaHNE OCHOB MHPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKHd UHPOPMATUKHU, TOCTHKEHUSAM HAyYHO-TEXHUYECKOI'0 porpecca u 00IIeCTBEHHOMN NPaKTHKH,
3a CUeT pa3BUTH MpPEJCTaBICHUNH 00 WHPOpPMAIMU KaK O BaKHEHUIIEM CTPaTETHYECKOM pecypce
pa3BUTHs JMYHOCTH, T'OCYAApCTBA, OOLIECTBA, MOHUMAaHHWE POJU HMH(OPMALMOHHBIX MPOLIECCOB,
MHPOPMAIIMOHHBIX PECypCOB M HH()OPMAIMOHHBIX TEXHOJIOTMH B YCIOBHAX LU(PPOBOH
TpaHchopMalMi MHOTHX cep )KU3HU COBPEMEHHOI0 O0IIIECTBa;

pasBUTHE AJITOPUTMHUUYECKOI'O MBILIUIEHUS KaK HEOOXOAMMOTO YCJIOBUS HPOoQecCHOHATBHON
JEATEIbHOCTH B COBPEMEHHOM MH(OPMAIMIOHHOM OOIIECTBE, MPEANOIAraroIiero CnocoOHOCTh
oOyyarorerocsi pa3OuBaTh CIIOKHBIE 33aJaud Ha Oosiee MPOCThble MOJ3a7ayl, CPaBHUBATH HOBBIE
3aJ1a4i C 3aJla4aMHU, PELICHHBIMU paHee, ONPeesTh Iaru JUIsl JOCTH)KEHUS pe3ynbTaTa U TaK JaJee;

dbopMHUpOBaHHE H Pa3BUTHE KOMIIETCHIIMM OOydYammmxcss B 00JIaCTH HCIOJIb30BAHMS
MH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM 4YHCIE 3HAHWUW, YMEHUN M HaBBIKOB
paboThl ¢ nH(OpMaIE, MPOTrPaMMHUPOBAHNUS, KOMMYHUKAIIMU B COBPEMEHHBIX ITU(POBBIX Cpeliax B
yCIOBUSX oOecreueHus] HHPOPMAIIMOHHOM 0€30MacHOCTH TUYHOCTH 00yYaroierocs;

BOCIIUTaHHE OTBETCTBEHHOTO U M30MpaTEIbHOrO OTHOLIEHUS K HMH(OpMalUu ¢ Yy4eToM
MIPaBOBBIX U ATUYECKUX ACIIEKTOB €€ paCIpPOCTPaHEHUs, CTPEMIIEHHSI K TIPOIOJKEHUI0 00pa30BaHus
B 00J1aCTH MH()OPMAITMOHHBIX TEXHOJIOTHIA M CO3UIATENbHOM AEATENbHOCTH C IPUMEHEHUEM CPEJICTB
MH(OPMALIMOHHBIX TEXHOJIOTHI.

WNHupopmaTuka B OCHOBHOM 00111€eM 00pa30BaHUM OTPAXKAET:

CYIITHOCTDb I/IH(l)OpMaTI/IKI/I KakKk H&y‘-IHOfI JUCHUITIINHBI, Hsyqa}omeﬁ 3aKOHOMCPHOCTH NPOTCKAHUA
1 BO3MO>XXHOCTH aBTOMAaTHU3alluu I/IH(I)OpMaI_[I/IOHHHX IMPOLICCCOB B PAa3JINYHBIX CUCTEMAX,

OCHOBHBIE 00J1aCTH MTPUMEHEHUS MH()OPMATUKH, TIPEXk/Ie BCEro MHGOPMAIIMOHHbBIE TEXHOJIOTHH,
yIpaBJeHUE U COUATBHYIO chepy;

MEXIMCHUIUITMHAPHBIA XapakTep MHPOPMATUKU U UHPOPMALIMOHHON e TEbHOCTH.

W3ydyenne uHGQOpPMATUKM  OKa3blBa€T CYyIIECTBEHHOE BIMSAHME Ha (HOpPMHUpPOBaAHHE
MHUPOBO33pEHUsI 00YyYarOIIErocsi, ero >KU3HEHHYIO IMO3UIIMIO, 3aKJIAJbIBAET OCHOBBI IOHHUMAHUS
MPUHIMIIOB  (DYHKIMOHUPOBAHUS M  UCHOJIb30BaHUS HMHGOPMAIMOHHBIX TEXHOJOTHHM  Kak
HE00XO0AMMOT0 HHCTPYMEHTA MPAKTUYECKH JIF000H eATETbHOCTH U OJJHOTO U3 Hanbojee 3HaUMMBbIX
TEXHOJIOTMYECKUX JIOCTHKEHUN COBPEMEHHOM LMBWIM3aUMU. MHOIrMe NpeIMETHbIE 3HaHUSA H
COCOOBI JIESITEIBHOCTH, OCBOCHHbBIE OOYYAIOUIUMHCS TPH H3y4YEeHUH HHGPOPMATUKH, HAXOMSAT
MIPUMEHEHHE KaK B paMKax 00pa3oBaTebHOIO IMpollecca, TaK U B MHBIX JKU3HEHHBIX CUTYallHsX,
CTaHOBSTCS 3HAUYUMBIMU Ui (POPMHUPOBAHUS KAadyeCTB JMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha
(hopMHpOBaHNE METANPEIMETHBIX U JUUYHOCTHBIX PE3YJIbTATOB 00YUEHHUS.

OcHoBHble 3a71aun yuebHoro npeamera «MHdopmatrkay — chopmupoBaTh y 00ydaromuxcs:

MOHWMaHHE TPUHIIAIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS OOBEKTOB IH(PPOBOTO OKPYKEHUS,
NpeACTaBIeHUs 00 MCTOPUM M TEHIACHLUHUAX Pa3BUTUS HWHPOPMATUKU Mepuoaa UuppoBon
TpaHchopMaIuu COBPEMEHHOTO OOIIECTRA;

BJIa/ieHrEe 6a30BBIMU HOpMaMH HH(POPMAIIMOHHOM 3TUKU U MpaBa, OCHOBAaMHU UHPOPMAIIMOHHOM



0€30MacHOCTH, 3HAHUS, YMEHUS M HABBIKM TPAMOTHOW IMOCTAHOBKHM 33]a4, BO3HUKAIOIIUX B
MIPAKTUYECKON ESTEIBHOCTH, JIJISl UX PELISHHSI C TOMOIIbIO HH(GOPMAIIMOHHBIX TEXHOJIOT UM, YMEHHUS
Y HaBBIKU ()OPMAITM30BAHHOTO OMKCAHUS TIOCTABIICHHBIX 3a/1a4;

0a3oBbIe 3HaHUs 00 MH(POPMAIIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O MaTEMaTHYECKOM
MO/JICJIMPOBAHNH,

3HaAHHUC OCHOBHBIX aJITOPUTMHUYCCKHUX CTPYKTYp H YMCHUC IIPHUMCHATH OTU 3HAHUA JId
MMOCTPOCHUSA AJITOPUTMOB PCIICHHUA 3a4a4 110 UX MATCMATUUCCKUM MOICIISIM,

YMCHUA U HABBIKH COCTABJICHUSA ITPOCTHIX MPOTrpaMm IO IMMOCTPOCHHOMY AJITOPUTMY HA OJHOM H3
SA3BIKOB IIPOIrpaMMHPOBAHUSA BEICOKOT'O YPOBHS,

YMEHUS U HaBbIKU 3()()EKTUBHOrO MCIIOJIB30BAaHHUS OCHOBHBIX THUIIOB IPUKIIAJHBIX MPOrpamMm
(mpuito>keHuit) o0IIero Ha3HaYeHUS W MH(MOPMAIMOHHBIX CHUCTEM JUIS PELICHUS C UX IOMOUIBIO
[IPAaKTUYECKUX 3a/1a4;

yMEHUE I'PaMOTHO MHTEPIPETUPOBATH PE3YyIbTAThl PEILICHUS NIPAKTUUYECKUX 3a/1a4 C IIOMOILIBIO
MH(POPMAIIMOHHBIX TEXHOJOTHH, MPHUMEHSATh IOJYYEHHBIC pE3YyIbTaThl B  IPAKTHYECKOU
NEeATEIbHOCTH.

Ilenu u 3amaun u3ydeHUs HHPOPMATHUKKM HA YPOBHE OCHOBHOTO oOmIeEro oOpa3oBaHUA
OTIPEAEIISAIOT CTPYKTYPY OCHOBHOI'O COAEpKaHUs y4EOHOIO MpeAMETa B BUJE CIEAYIOIIUX YEThIPEX
TEMaTUYEeCKHX Pa3zelioB:

1upoBasi (PaMOTHOCTE;
TEOPETUYECKHE OCHOBBI HH(OPMATHKY;
AITOPUTMBI U TPOrPaMMHUPOBAHUE;
nH(pOPMaILMOHHBIE TEXHOJIOTHH.

B cucreme oOmero oOpa3oBanus WH(pOpMATHKa TMpU3HAHA O0O0S3aTEIbHBIM YYCOHBIM
npeamerom. ®I'OC OO0 mnpexycMOTpeHbl TPeOOBaHUS K OCBOSHHIO MTPEIAMETHBIX PE3YyJIbTATOB IO
nHpopMaTuKe Ha 0a30BOM M yIIIyOJIEHHOM YPOBHSX, UMCIOIIUX OOIIee ColepKaTeabHOe SIIpo U
COIVIACOBAHHBIX MEXJIy COOOH. OTO TMO3BOJSET pealn30BbIBATh YIIyOJIEHHOE H3yyeHUE
WHPOPMATUKH Kak B paMKaxX OTICIHbHBIX KIACCOB, TaK M B paMKaX WHIWBHIYAIbHBIX
00pa3oBaTEeNbHBIX TPACKTOPUH, B TOM YHCJIE UCIOJIB3YsS CETEBOE B3aUMOICHCTBUE OpraHU3alui U
JMCTAHIIMOHHBIE TeXHOJIOTUU. [lo 3aBeplIcHHM pealn3aluu MPOrpaMM YIIyOJIEHHOTO YPOBHS
o0yyJaromuecsi CMOTYT JeTajJbHEee OCBOUTh MaTepuas 0a30BOTO YpPOBHS, OBJAJCTh PACIINPEHHBIM
KpPYroM TOHSTHI U METOJIOB, pelIaTh 3a/1aun 0oJiee BBICOKOTO YPOBHS CII0KHOCTH.

Ha n3yuenue yue6Horo kypca «MHdpopmarukay (yriayoiaeHHbIH ypoBeHb) oTBoauTCs 204 yaca: B
7 xmacce — 68 yacoB (2 "aca B Helen0), B 8 kiacce — 68 gacoB (2 yaca B Heqeno), B 9 ximacce — 68
4acoB (2 yaca B HEJIEINIO).



Y4eOHO-MeToAMYeCKOEe M MATEePHAJIbHO-TEXHNYECKO0e o0ecriedeHmne
00pa3oBaTeILHOIO NMpoiecca

Jlumepamypa

1. Tonskos K. 0., Epemun E. A Undopmaruka. 7 xnacc: yueOHuK B 2 4. - M.: BUHOM.
JlaGopaTtopus 3Hanui, 2021

2. ITlonsxoB K. lO., Epemun E. A Wndopmaruka. 8 kmacc: yuebnuk - M.: BUHOM.
JlaGopaTtopus 3Hanui, 2021

3. TonsxoB K. lO., Epemun E. A Undopmaruka. 9 knacc: yuebnuk - M.: BUHOM.
JlaGopaTtopus 3nanui, 2021

4. TlonsxoB K. 10., Epemun E. A Hudopmaruka. 7-9 kimaccel: MeTomuyeckoe mocooue - M.:
BUHOM. JIa6opatopus 3Hanui, 2020

5. byraruna K.JI. Uudopmaruka. IIpumeprbie pabourme mporpammbl. 5-9 kiaccel: ydeOGHO-
mertoanueckoe ocooue - M.: BUHOM. Jlaboparopwus 3nanmii, 2020

6. Tlomsko K.IO. IIporpammupoBanue. Python. C++. Yacte 1: yueOnoe mocoodue /K.I1O.
[TonsixoB. — M.:BUHOM. Jla6oparopust 3nanuii, 2019.- 144 c.: un.

7. Tlomskor K.IO. IIporpammuposanue. Python. C++. Yacte 2: yueObnoe nocoodue /K.I1O.
[Tonsakos. — M.:BMMHOM. Jlaboparopus 3uanuii, 2019.- 176 c.: un.

8. Tlomskor K.IO. IIporpammuposanue. Python. C++. Yacte 3: yueOnoe mocodue /K.1O.
[Tonsakos. — M.:BMMHOM. Jlaboparopus 3uanuii, 2019.- 208 c.: u.

9. Tonskor K.IO. IIporpammuposanue. Python. C++. Yacte 4: yueObnoe nocoodue /K.1O.
[Tonsaxos. — M.:BMMHOM. Jlaboparopus 3uanuii, 2019.- 192 c.: un.

10. Crpaycrpyn b. [IporpamMmMmupoBanme: MPUHIMITBI U MPAKTHKA ¢ UCTIONb30BaHueM CU++,
2-¢ u3n.; [lep. c anra. - M.: OO0 «M. 1. Buissmey, 2016.

11. Jlunnman C. b., Jlaxoite XK., My b.3. f3bik nporpammuposanust CH++. ba3osblii kypc,
5-¢ m3a. Ilep. ¢ anrn. - M.: OO0 «U. JI. Bunbsimey, 2014,

12. Munar I'. CU++. Basossnid kype, 3-¢ uza. [lep. ¢ aarn. - M.: OO0 «U. JI. Bumbsimey,
2010.

13. Jladope P. O6bexTHO-OpHeHTHpOBaHHOE TporpammupoBanne B CU++, 4-e uzn. Ilep. ¢
anri. — CII6.: ITurep, 2004.

14. Miroccep ., Aepmx XK., Ceitnu A. CU++ u STL: cipaBouHOe pyKOBOJICTBO, 2-¢ u31. Llep.
c auri. - M.: OOO «U. 1. Bunbsimey, 2010.

15. JlutBunenko H. A. Texnonorust mporpamMmupoBanust Ha CU++. HawanpHblil Kypc.. —
CII6.: BXB-IIetepbypr, 2010 . — 281 c.

16. Pomanos E.JI. Cut++. Ot muneranrta no npodeccronana —CI16.: BXB-Ilerepoypr,2014 .-
600 c.

17. denepanbHblii rocynapcTBEHHBI 00pa30BaTeNbHBIM CTaHAAPT CPEAHEro (IOJIHOIO)
oOuiero oOpa3oBaHus. YTBEpKIEH MpHKa3zoM MuHuctepcTBa o0pa3oBaHus UM Hayku Poccuiickoit
®enepaunn oT 17 masg 2012 r. Ne 413.

18. K.1O. Tlonsikos, E.A. Epemun. Madopmaruka. 7-9 kmaccel. [Iporpamma anst cpemHeit
HIKOJIBL. YTIIyOneHHbIl ypoBeHb. — M.: bunowm, 2019.

TexHnuyeckue cpeacraa
Tpebosanus k KOMIIEKMAYUU KOMNLIOMEPHO20 KACCa

Jns  peanmzanuu  y9eOHOTO Kypca HEOOXOIMMO HaJWMdhue KOMITBIOTEPHOTO Kilacca B
COOTBETCTBYIOLIEH KoMIUIeKkTaluu. Hanbosee pallnoHaIbHBIM SBISETCS YCTAHOBKA B KOMIIBIOTEPHOM
kiacce 13—15 koMmmproTepoB (paboumMx MeECT) Uil IIKOJIBHUKOB M OJHOIO KoMmmbioTepa (pabouero
Mecta) ans nenarora. Ilpenmonaraercss oObeIWHEHHE KOMIBIOTEPOB B JIOKAJIBHYIO CETh C
BO3MOJKHOCTBIO BBIXOZa B VIHTEpHET, 4YTO TMO3BOJIIET HCIONIB30BATh CETEBbIE IU(PPOBBIC
o0pa3oBaTeNnbHbIE PECYPCHI.

Munumanvhvie mpeboganus K MeXHUYECKUM XAPAKMEPUCIMUKAM KaHc0020 KOMNbIoOmepa
cnedyrowue:

— mporeccop — He HIke Celeron ¢ TakToBoit yacroroit 2,8 I'Tr;

— orlepaTuBHAas NMaMsATh — He MeHee 21°0;



— JKUJIKOKPUCTALTUYECKUA MOHUTOP C IMaroHalIbio HE MeHee 15 MioiMOB;

— kécTkuii quck — He MeHee 250 I'0;

— KJIaBHATYpa;

— MBIIIIB;

— YCTpPOMCTBO Uil YTEHHS KOMITAKT-IHCKOB (XKEJIAaTEeNIbHO).

Kpome mozo, 6 kabuneme unghopmamuxu 00124CHbL OblMb .

— TpPUHTEp Ha pabovyeM MecTe YUnuTeds;

— TPOEKTOP U ayTMOKOJIOHKU Ha pabOYeM MeCTe YUHUTEIs;

— YCTpOiiCTBa, 00eCIeUnBaIOIIIE OJKITFOUCHHUE K CETH;

— HHTEPHET-COCIUHEHNE, CKOPOCTh 3arpy3Ku He MeHee 2 MOuT/cex;

— YCTpOiicTBa BBIBOJIA 3BYKOBOM HH(OpMAIINY;

— YCTpOICTBa I pyYHOTO BBOJIa TEKCTOBOM MH(OPMAIIMK ¥ MAaHHUITYJIMPOBAHUS SKPAHHBIMU
AIIEMEHTAMHU.

Tpebosanus kK npoepammHoMy 0becneueHur0 KOMIbIOMEPOs.:

Ha kommproTepax 10JnKHA OBITh YCTAaHOBJICHA oniepalionHast cucreMa Windows7 wim MoJoxe
/Unix-based cucremsbl ¢ momaepxkkoit nporokona HTMLS, a taxke HeoOXoaumoe MporpaMMHOE
obecrieyeHue:

— (aitoBbIii MEeHeKep (B COCTaBe ONMEPAIMOHHON CUCTEMBI WA JIp.);

— aHTUBUPYCHAas MPOrpamma,

— TporpamMma-apxuBaTop;

— MYJIbTHMEAHA-TIPOUTPHIBATEIH (BXOAUT B COCTAB OTNIEPAIIMOHHBIX CHCTEM WIIH JIp.);

— Opaysep;

— TEKCTOBBIH PElIaKTOP;

— TpadUUECKUil pelaKTOp PacTPOBBIi, BEKTOPHBIN;

— TekcToBslii mporeccop (MS Word uau OpenOffice.org Writer);

— Tabamunsii mporeccop (Excel mmu OpenOffice.org Calc);

— cpenctBa it paboThl ¢ 6azamu naHHbIX (Access wiu OpenOffice.org Base);

— cpena nporpammupoBanus KyMup (http://www.niisi.ru/kumir/);

— HHTErpupoOBaHHas cpena Juisd nmporpamMmupoBaHus Ha sizbikax C u C++, paboraromas mnoa
ynpasieHrem orepannonHoit cucremsl Windows. Cpena Dev-C, pacmpoctpansemas ¢cBOOOAHO €
ucxoausiMu kogamu (Ha Delphi) mo munensuun GPL Dev-C .

JICKTPOHHBIE 00pa30BaTeJIbHbIC PeCypChbl

1. Kommnekt ®PenepanbHblX HUGPOBBIX WHPOPMALMOHHO-00pa30BaTEIbHBIX PECYPCOB (Jlaee
®IIMOP), momemniennsiit B kosuekiuio @LIUOP (http://sc.edu.ru).

2. CereBasgs MeTOAMYECKas CIyx0a aBTOPCKOTO KOJUIEKTMBAa /I TI€JaroroB Ha caiite
m3narenbersa http://metodist.Ibz.ru/authors/informatika/7/.

3. CHO Unxenepnoro muues HI'TY http://lyceum.nstu.ru/sdo.

4. KoMNbIOTEPHBII MPaKTUKYM B 3JEKTPOHHOM BHJE C KOMIUIEKTOM JJIEKTPOHHBIX YUEOHBIX
CPEICTB, pa3MeLICHHBbIN Ha camnre aBTOPCKOTO KOJIJIEKTHBA:
http://kpolyakov.spb.ru/school/pycpp.htm.

5. Marepuansl st HOATOTOBKU K UTOTOBOM aTTectanuu no unpopmaruke B popme OI'D/ EI'D,
pa3menieHnbIe Ha caiite http://kpolyakov.spb.ru/school/ege.htm.
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Coaep:xanue 00yueHHs
7 KJIACC
HudpoBasi rpaMOTHOCTH

KomnbroTep — yHUBEpcalbHOE BBIYHMCIUTENBHOE YCTPOMCTBO, paboTaroliee Mo MporpaMMe.
THUIbl KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYIIEPKOMIIBIOTEPHI.
MobGunbHble ycTpoiicTBa. TexHuka 0e30macHOCTH M IpaBuiIa paboTel Ha KoMibioTepe. OCHOBHBIE
KOMIIOHEHTBHI KOMIIbIOTEpa U MX HazHaueHue. I[Ipoueccop. OnepaTuBHas U JOJATOBPEMEHHAS TAMSATb.
VYcerpolictBa BBoAa U BbIBoJA. CeHCOpHBI BBOJ, AATYMKM MOOWIJIBHBIX YCTPOWCTB, CpelICTBa
OMOMETpHUYECKON ayTeHTU(PUKALINH.

Hcropus pa3BUTHSI KOMITBIOTEPOB U MPOrpaMMHOT0 odecniedeHust. [IokojgeHns KOMIIbIOTEPOB.
CoBpeMeHHBIE  TEHIEHIMM  pa3BuTHs  KommbloTepoB.  CynepkomnbroTepel.  IlapannensHbie
BbruncieHus. [lepconanbublil komnbroTep. Ilporneccop n ero xapakTepucTuku (TakTOBasi 4acToTa,

paspaaHocTh). OnepartuBHas namsaTh. JlodaroppeMeHHas HaMATb. Y CTpOMCTBa BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JAAHHBIX (OMEpaTUBHAS MaMATh KOMIBIOTEpa, KECTKUN JUCK M TBEPAOTEIbHBIN
HaKOIUTEJb, TIOCTOSIHHASA TaMATh cMapT(OHA) U CKOPOCTh AOCTYIA I pa3IMYHbIX BUIOB HOCUTENIEH.
[Iporpammuaoe oOecriedenne KommbloTepa. lIpukiagHoe TporpaMMHOE  OOECIeYeHHE.
CucremHoe nporpaMMmHoe obecriedenue. Cucremsl nporpammupoBanus. [IpaBoBast oxpaHa nporpamMmm
U JaHHbIX. becruiaTHbIe 1 ycIoBHO-0ectiaTHbIe TporpaMMbl. CBOOOTHOE MTPOrpaMMHOE 00ECTICUeHHE.
Qaitnel u manku (karanoru). Tumbl ¢aiinoB. CoiicTBa (aiinmoB. XapakTepHble pa3Mepbl
(hailioB pa3NUYHBIX THUMOB (CTpaHWIA TEKCTa, JJIEKTPOHHAs KHHUTa, QoTtorpadwus, 3ammuch NECHH,
BUJICOKJIMIL, TOJIHOMETPAXKHBII (QUIIBEM).

[Tpunumne! noctpoeHus ¢ainoBeix cuctem. [lonnoe ums Qaiina (manku, karaaora).

[TyTh Kk aiiny (manke, KaTajuory).

daitnoBsIil MeHekep. PaboTa ¢ daiinmamu u mankamu (Katajaoramu): CO3JaHue, KOITMPOBAHUE,
nepemelleHye, IepeMMeHoBaHue U yaaieHue ¢ailyios u nanok (karanoros). [louck daiinos.

ApxuBanus 1aHHbIX. Vcrionb30BaHue NporpaMM-apXuBaTopoB.

KomneloTepHble BUPYCHl U Ipyrue€ BPEAOHOCHbIE MporpaMMbl. IIporpaMMebl fuid 3alMTHl OT
BUPYCOB.

OO0benuHeHue KoMIbI0TEpoB B ceTh. CeTh MuTepHET. Beb-cTpanuna, Be6-caiit. CTpykTypa
azpecoB BeO-pecypcoB. bpaysep. ITouckoBsle cucremsl. [Touck nHGpOpMAIIUK 110 KIIIOYEBBIM CIIOBAM U
1o n3odpaxkeHuto. JloctoBepHocTs HHGOpMaIUy, MOTy4eHHON u3 HTepHeTa.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKALIUH.

CereBoil 3TUKET, 6a30BbIe HOPMBI HH(OPMALIMOHHON ATUKH U NpaBa npu padote B HTepHeTe.
Crpareruu 6e3omnacHoro noseaeHus B IaTepHere.

Teopernueckne 0CHOBbI HHPOPMATUKH

WNHudopmanins — 0J1HO U3 OCHOBHBIX ITOHATUH cCOBpeMeHHOM Hayku. IH(popMarus kak cBeIeHHs,
IpeHa3HaYeHHbIE IS BOCIPUATHS YEJIOBEKOM, U MH(OpMalMs Kak JaHHbIE, KOTOPhIE MOTYT OBITh
00paboTaHbl aBTOMATU3UPOBAHHONW CUCTEMOH.

JIuCKpeTHOCTh NTaHHBIX. BO3MOXHOCTH ONMMCAHUSI HENPEPBIBHBIX OOBEKTOB U IMPOILIECCOB C
MOMOIIBIO TUCKPETHBIX AaHHBIX. H(pOpMaIIMOHHbIE TPOLIECCH] — MPOIIECCHI, CBSI3aHHBIE C XPaHEHHEM,
npeoOpa3oBaHUEM M Mepeavyei TaHHbBIX.

CumBoi. Andasut. MomHocTs andasura. Pasnoobpasue s1361k0B 1 asihaBuToB. EcTecTBEHHBIE
U (QopMasibHble S3BIKH. AJN(QaBUT TEKCTOB HAa PyccKoM s3bike. JlBounuHbll andasut. KonnyectBo
pa3IMYHBIX CJOB (KOAOBBIX KOMOMHaNM{) (UKCHPOBAHHOW JUIMHBI B JBOMYHOM ajiaBUTE.
[IpeoOpazoBanne mr000T0 andaButa K JBOMYHOMY. KONMHUYECTBO pa3auvHBIX CJIOB (DUKCHPOBAHHOM
JUIMHBI B aJihaBUTE ONpeAeaEHHON MOIIIHOCTH.

KomupoBanue cuMBOJIOB OJTHOTO aji(haBUTa C TIOMOIILIO KOJOBBIX CJIOB B JPYyroM ajdaBHTeE,
KO/I0Basi TabnuIa, JeKOJUpOBaHHUE.

JIBonunslii koa. [IpencraBienne 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ajipaBUTE.

HNudopmannoHHbIi 00bEM TaHHBIX. BUT — MUHMMAabHAs €TUHHIIA KOJTMYECTBA HUHPOPMALIUU —
JTBOWYHBIN pasps. baiit, kmiobaiiT, MmerabanT, rurabailr.

CkopocTb niepesjaun 1aHHbIX. EMUHUIBI CKOPOCTH Nepeaayun JaHHbIX. MckakeHue JaHHBIX IPU
nepeaaye.

KomnpoBanue tekcroB. PaBHomepHbIi kon. HepaBHomepnbiii kox. Kommposka ASCIL
Bocemubutabie koaupoBku. Ilonsrue o xomupoBkax UNICODE. [lexonupoBaHue coOOLICHHNA C
UCIIOJIb30BAaHUEM PAaBHOMEPHOT'O U HEpaBHOMEPHOTro Koaa. MHpopmannoHHelil 00bEM TEKCTA.



Koaunposanue nigeta. [{BetoBsie Mogenu. Mogenmu RGB, CMYK, HSL. 'myOuHa KoaupoBaHusl.
[Tanutpa.

PactpoBoe u BekTOpHOE MpeacTaBieHue n3odpaxenuil. [lukcens. Ouenka HHPOPMALMOHHOTO
00BéMa rpapuueckux JaHHBIX IS pacTpoBoro uzoOpaxkenus. Kogupoanue 3Byka. PaspsgHocts u
yacTtoTa AUCKpeTu3anuu. KonnuecTBo KaHajIoB 3allUCH.

Ouenka nHPOPMAITMOHHOTO 00BhEMA 3BYKOBBIX (haiisioB.

AJITOPUTMBI M IPOTPAMMMPOBaHUeE

[TonsitTue anropurMa. HMcnonHutenu ajiropuTMoB. ANTOpUTM KAk IUIAH  yIPaBJICHUS
WCIIOJIHUTEIIEM.

CpotictBa anroputMma. CrmocoObl 3amuicu anroputMa (CIOBECHBIM, B BHJE OJOK- CXEMBI,
mporpaMmma).

AnropurMuueckue KOHCTpYKUMH. KoHCTpykuus «cienoBaHue». JIMHEHHBIH anroputM.
OrpaHv4e€HHOCTh  JIMHEWHBIX  QJITOPUTMOB: HEBO3MOXXHOCTb  MPEIyCMOTPETh  3aBHUCHUMOCTH
[I0CJIEI0BATEIbHOCTH BBIIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHcTpykiusi «BeTBiieHue»: MOJIHASA M HenoyiHas (opMbl. BbllonHeHWE W HEBBINOJIHEHHE
yclI0BUS (MICTUHHOCTbD U JIOXKHOCTb BbICKa3bIBaHus). [IpocThie U cocTaBHbIE YCIOBHUS.

KOHCTPYKI_II/IFI «IIOBTOPCHHUCH: OUKIJIBI C 3aJaHHBIM YHCJIOM HOBTOpCHI/Iﬁ,
C YCJIOBHEM BBIIIOJIHCHUA, C HepeMeHHOﬁ OUKJIa.
BcnomorarennsHblie AJITOPUTMEIL. Hcnonp3oBanue mapaMeTpoOB IJIA HU3MCHCHUA

pe3yabTaTOB pabOTHl BCIIOMOTATEIbHBIX aITOPUTMOB.

AHanu3 anropuTMOB AJIS UCIIOJIHUTEIIEH.

BrInonHenue anropuTMoB BpYYHYIO U Ha KOMIIBIOTEPE. CuHTakcuueckue u
Jgoruyeckue omunoku. OTKazbl.

Cucrema KoOpIuHAT B KOMITBIOTEPHOH rpaduke. M3menenue npera nukcens. ['papuaeckue

IIPUMUTHUBBL: OTPE3OK, IIPSIMOYTOJIbHHUK, OKpPYXHOCTb  (KpYT).

CpolicTBa KOHTypa (LIBET, TOJIIMHA JIMHUM) W 3anuBKku. [locTpoeHue uzoOpaxkeHuil u3
rpadu4ecKuX MPUMHUTUBOB.

Vcnonb3oBaHue LUKIOB AJIs MOCTpoeHUs: u3o0paxeHuil. LITpuxoBka 3aMKHYTOH o0iactu
npocToi hopmbl (IPSAMOYTOJIBHHUK, TPEYTOJIBHUK C OCHOBAHUEM, MapajlyieIbHbIM OCH KOOPJUHAT).

[Tpuniuns! anuMaruu. Mcmonb3oBaHue aHMMAIMM Ul UMHUTALUU JIBKEHHUS OOBEKTa.
VYrpaieHns aHUMalKen ¢ IOMOLIBIO KIIABUATYPBI.

HNudopmannoHHbIe TEXHOJIOIHH

TexkcToBble JOKYMEHTBl M HUX CTPYKTYpHBIE 3JE€MEHTHI (CTpaHMIla, ad3all, CTpOKa, CIIOBO,
CHUMBON).

TekcToBBI TpoLECCOp — HHCTPYMEHT CO3JaHMsl, PEAAKTHUPOBAaHUS M (QOpMaTHUpOBAHUS
TekcToB. [IpaBuna Habopa Tekcra.

PenaktupoBanue tekcra. CoiictBa cumBoiioB. pudt. Tumsl mpudToB (pydiensie, ¢
3aceykaMmM, MOHOIIMpPHUHHBIE). [lomyxupHoe U KypcuBHOe HauepTaHue. CBoiicTBa ab3aleB: rpaHULb,
a03a1HbIN OTCTYI, MHTEPBAJIbL, BblpaBHUBaHKUE. CTuieBoe (hOPMATHPOBAHHUE.

CrpyKkTypupoBaHue HHPOPMALIMHU C TOMOILBIO CIIMCKOB U Ta0JIUI.

MHuoroypoBHeBble criucku. JloGaBieHue Ta0iuIl B TEKCTOBbIE JOKYMEHTHI.

BceraBka u300pakeHMII B TEKCTOBBIE JOKYMEHThl. OOTekaHue HW300paKeHHH TEKCTOM.
BxuroueHue B TEKCTOBBIA JOKYMEHT Juarpamm 1 (opmyi.

[TapameTpsl cTpaHuIlbl, HyMepauus cTpaHull. JloOaBieHue B JOKYMEHT KOJIOHTUTYJIOB, CCHUIOK.

IIpoBepka mpaBonucanus. PaccranoBka mepeHocoB. ['omocoBoil BBOX TekcTa. OnTHYecKoe
pacnio3HaBaHue TekcTa. KommbroTepHblii nepeBoi. lMcmonbs3oBanue cepBucoB IHTepHeTe ais
00paboTKHU TEKCTA.

3HaKOMCTBO C TpapHUuecKUMH peaakTopamMu. PactpoBele pucyHkH. Hcnons3oBaHue
rpaduuecKux NpUMHUTUBOB.

Onepauuu peJakTUpOBaHUs rpa@uueckux OObEKTOB, B TOM uucie HUPPOBBIX Gororpaduii:
U3MEHEeHHE pa3Mepa, o0pe3Ka, MOBOPOT, OTpakeHue, paboTa ¢ 00IacTAMU (BbIIEICHUE, KOTMPOBAHHE,
3aJIUBKA LIBETOM), KOPPEKIIUS [[BETA, SIPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. CozgaHne BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEACTBAMH TEKCTOBOTO
Ipoleccopa WK ApYrux nporpamm (mpuioxxeHui). Jlo0aBineHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

[TonroroBka MynbTUMEIMHHBIX Tpe3eHTarmid. Cnaiin. [loGaBneHue Ha cnaiin Tekcra u
n3o0pakeHuil. Pabora ¢ HECKOTBKHMHU ClIaliITaMHU.



Jlo6aBiieHne Ha cllaii]] ayIMOBU3YAIIbHBIX JaHHBIX. AHUMAIUs. [ UTIepCChUIKH.

8 KJIACC
TeopeTnueckne 0CHOBbI HHPOPMATHKH

[To3unMoHHbIE ¥ HEMO3UIUOHHBIE CUCTeMBbl cuucieHus. Anpasut. OcHoBanue. Pa3BépHyras
¢dopma 3ammcu umcina. [lepeBon B JECATUYHYIO CHCTEMY YHCEN, 3allMCaHHBIX B JIPYTHX CHCTEMax
CUHCJICHUS.

Pumckas cucreMa cuuciieHusl.

JBonuHas cucrema cuucieHud. l[lepeBox HaTypalnbHBIX YHCEN B JBOUYHYKO CHCTEMY
cuucienus. BoceMmepuuHas cucrema cuucieHus. [lepeBon uucen u3 BOCBMEPUYHOM CUCTEMBI B
JIBOUYHYIO U JAECATHYHYIO CUCTeMbl U oOpatHo. lllecTHanuarepuynas cucrema cuucieHus. [lepeBos
4yuCeJl U3 LIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JACCATUYHYIO CHUCTEMBI U
obparHo.

Apudmernueckue onepanyy B JBOMYHON CUCTEME CUMCIICHUSI.

[TpencraBienue nenbix ynces B P-U4HbIX cucTeMax cuuciaeHus. ApugMeTnyeckre onepariy B
P-nuHBIX cucTeMax CUMCIICHUS.

Jlornueckue BbICKa3biBaHUA. JlorMueckne 3HAYEHMsI BBICKA3BIBAHUN. OJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHUA. Jloruueckue omepanuu: «u» (KOHbIOHKIUS, JIOTHYECKOE YMHOXKEHHE),
«IW» (AU3BIOHKIINSA, JIOTHUECKOE CIIOKEHUE),

«He (JIOTHYECKOe OTPHUIIAHUE), KUCKITFOYAIOIIEe WIN (CIIOKESHUE IO MOAYIIIO 2),

«AMIUTMKaLus» (ClIeOBAaHUE), «IKBUBAJICHLUA» (JIOTHYECKas paBHO3HAYHOCTb). [Ipuopurer
Joruyeckux onepauuid. OrnpenereHre HCTUHHOCTH COCTAaBHOTO BBICKA3bIBaHUSl IPU H3BECTHBIX
3HAYEHUSAX UCTUHHOCTHU BXOJSAIIUX B HETO 2JIEMEHTAPHBIX BbICKa3bIBAHUM.

Jlornueckue BblpaxeHus. [IpaBuna 3amucu jornyeckux BblpakeHui. Iloctpoenue Tabmui
UCTMHHOCTH JIOTMYECKMX BBIPQKEHUH. YIPOLIEHUE JIOTMYECKUX BbIpaKEHUH. 3aKOHbBI aireOpbl
noruku. IloctpoeHue 1oruueckux BeIpaXXeHUN 10 TaOJIUIE UICTUHHOCTH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMH KOMIIBIOTEPA.

CymmMmarop.

AJITOPUTMBI M NPOrPaMMHUPOBaHHUeE

S3p1k iporpammupoBanust (Python, C++, Java, C#). Cucrema mporpaMMupOBaHUs: PEIaKTOP
TEKCTa IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[lepemennas: tumn, uMms, 3HadeHue. llemsle, BEIIECTBEHHbBIE u

CHUMBOJIBHBIE IEPEMEHHBIE.

Oneparop mnpucBauBaHusg. ApuU(METUUYECKHE BBIPAXKEHHUS W TMOPSIOK HMX BBIYUCICHUS.
Onepanuy ¢ 1eNbIMU YUCIIaMHU: LEJT0YUCIEHHOE IENIEHNUE, OCTAaTOK OT AeneHus. [Iposepka nenumoctu
OJIHOTO II€JIOTO YMCIa Ha APYTOE.

Onepauyy ¢ BEUIECTBEHHbIMM  uMciaamMu. Bcerpoennble  ¢yHkiuu.  CiydaiiHble
(mceBmocnydaiiHbIe) YKCa.

BerBnenus. CocraBHble yCNOBHS (3aIUCh JIOTMUECKHUX BBIPAXKEHHM Ha HM3y4yaeMOM S3bIKe
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa M MaKCUMyMa U3 JIBYX, TPEX M UETBIPEX YHCEIL.
Pemennie kBajipaTHOTO ypaBHEHHU S, UMEIOIIETO BeIleCTBEHHbIE KOPHH. Jlornueckue nepeMeHHbIe.

Junanorosass oTiazka MpOrpaMM: IOLIATOBOE BBIIOJIHEHUE, NPOCMOTP 3HAYEHWM BEIUYHH,
OTJIaJI0YHBIN BBIBOJI, BBIOOpP TOYKH OCTAHOBA.

[{ukn ¢ ycnoBuem. Anroputm EBkima Ui Hax 0k 1eHUsI HAaMOOJIbIIEro OOIIEero IeIUTeNs IBYX
HaTypaJIbHbIX uncen. Pa30ueHue 3anmucu HaTypalbHOTO YUCIIa B TO3UIIMOHHOM CUCTEME C OCHOBAHUEM,
MeHbIIUM WK paBHbIM 10, Ha oTnensHble HUGPHL. PaznoxkeHne HAaTypalbHOTO YHCia Ha MPOCTHIE
COMHOXHTEIH.

[{nki ¢ mepeMeHHON. ANrOpUTM MTPOBEPKU HATYPaIbHOTO YHCIIa HA POCTOTY.

Ananu3 anroputMmoB. OrpesieieHue BO3MOXKHBIX pE3YJIbTaTOB pPAa0OThl alropuT™Ma Mpu
3aJaHHOM MHO>KECTBE BXOJHBIX JAHHBIX, OTIPEIeTICHIE BOZMOKHBIX BXOJIHBIX TAHHBIX, TPUBOISALINX K
JAHHOMY pe3yNbTary.



OO6paboTka MOTOKA JaHHBIX: BHIYMCIECHUE KOJIUYECTBA, CYMMBI, CPEIHEr0 apu(pMeTUIecKoro,
MUHUMAJIBHOTO U MaKCUMAJIbHOTO 3HAYEHUI 3JIEMEHTOB IMOCIEI0BATEIbHOCTH, YJOBIETBOPSIOIINX
3alaHHOMY YCJIOBHIO.

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) mepeMeHHbIe. [locuMBoONbHAS
o0OpaboTka ctpok. [lofacuér yacToThl MOSBICHUS CUMBOJA B CTpoKe. BcTpoeHHble (yHKIUU A7s
00pabOTKH CTPOK.

Tabnuunble BeanurHbl (Maccubl). OnHOMepHbIE MaccuBbl. COCTaBIIEHUE U OTa/IKa IPOrpamm,
peaTu3yIoNUINX THUIIOBBIE AITOPUTMBI 00pPaOOTKH OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha OJHOM W3
s36IKOB TiporpammupoBanus (Python, C++, Java, C#): 3amoiHeHHE YUCIOBOTO MAacCHBa CIYYaliHBIMU
YHUCIaMHU, B COOTBETCTBHH C (POPMYJIOH HIM IMyTEM BBOJAA YHCEN, HAXOXJIEHHE CYMMBI 3JIEMEHTOB
MaccHuBa; JIMHEHHBIM TMOMCK 33JaHHOTO 3HAYEHHs] B MAacCHUBE, MOJCYET DIIEMEHTOB MAacCHBA,
YZIOBJIETBOPSIIOLUINX 33JJaHHOMY YCJIOBHIO, HAXOX/I€HUE MHUHUMAJIBHOTO (MaKCHUMAaJIbHOI'O) JIEMEHTA
MaccHBa.

[TonsiTHE O CIIOKHOCTHU AJITOPUTMOB.

NudpopmanmoHHbIe TEXHOJIOTUH

[TorsiTie 00 2JIEKTPOHHBIX TaONHIAX. THIBI JAHHBIX B SYCHKAX SJICKTPOHHOW TAOIHIIBI.
PenaktupoBanue u QopmarupoBaHue Tabnuil. BcTpoeHHble (YHKIMU A7 MOMCKA MaKCHMYyMa,
MHUHUMYMa, CyYMMBI H cpenHero apudmerndeckoro. CopTupoBKa W (QuIbTpanusi JaHHBIX B
BbIIeTICHHOM Auamna3one. llocTpoeHue nuarpamMm (ructorpaMmma, KpyroBas auarpamma, TOYe4yHas
nuarpamma). Beibop tuma guarpaMmel.

[IpeobpazoBanue Gopmyn mnpu KomupoBaHuu. OTHOCHTENTbHAs, aOCONIOTHAS U CMEIIaHHAS
azpecarusi.

9 KUIACC
Mudposas rpaMOTHOCTDH

['mobanbuass cerb Uurepuer. IP-ampeca y3noB. CereBoe XpaHEHHE HaHHBIX. MeTObI
UH/IMBUYAJIbHOTO M KOJUIEKTHBHOTO pa3MelleHuss HOoBoM uHpopmanuu B MHTrepHere. Bosbiime
JaHHbIE (MIHTEPHET-JaHHbIE, B YACTHOCTHU JaHHbIE COLUAIbHBIX CETEH).

Pa3zpabotka BeO-cTpanuu. S3sik HTML. CtpykTypa BeO-cTpaHHIBI. 3arojloBOK M TeJO
cTpaHulbl. Jlornueckas pazMeTka: 3arojoBKH, ad3ampl. PazpaboTka cTpaHuUl, ColepKalUX PUCYHKH,
CIIMCKHU U TUIIEPCCHUIKH.

[TonsiTre 06 MHPOPMAITMOHHOMN 6€30MaCHOCTH. YTP03bl HHPOPMAIIMOHHON 0E€3011aCHOCTH NPU
pabote B r1100abHOM CeTH M METO/Ibl MPOTUBOEHCTBUS M. [IpaBuia 6e30nacHOM ayTeHTHU(DHUKAIHH.
3amura auuyHoM uHpopmanuu B MHTepHere. besomacHble crpaterun mnoseneHusi B MHTepHere.
[TpenynpexneHue BOBIEYEHUs B JIECTPYKTUBHBIE M KpUMHHaJbHbIE (DOPMBI CETE€BOW aKTUBHOCTH
(xuOepOy/UTMHT, PUIHHT U IpyrHe GOPMBI CETEBOI aKTHBHOCTH ).

Bunet pesrensHoct B MHTepHere. HTepHET-cepBHUCHI: KOMMYHMKAI[MOHHBIE CEPBUCHI
(moutoBas ciyx0a, BUACOKOH(EPEHLMH M JApPYrHe CEpBUCHI), CIPABOUHBbIE CIYXObl (KapThl,
pacrivcanusi U APYTUE€), TTOMCKOBBIE CIY>KOBI, CIIY»KObl OOHOBJIEHHS MPOTrPAMMHOTO OOECTIEYCHHUSI.
CepBuCHI TOCYAAPCTBEHHBIX YCIYT.

O6uaynble XpaHwiIMIa AaHHbIX. CpeacTBa COBMECTHOW pa3palOTKU JOKYMEHTOB (OHJIANH-
oducer). [Iporpammuoe obecnieueHre Kak BeO-CEpBHC: OHJIAHOBBIE TEKCTOBbIE M TIpaduueckue
PENaKTOPbI, Cpebl Pa3pabOTKH MPOTrpamMM.

Teopernueckne 0CHOBbI HHPOPMATHKH

Mopenb. 3amaud, pemraempie ¢ TMOMOIIBIO MozenupoBaHus. Kiaccudukanmum wmomeneit.
MarepuanbHbie (HaTypHBIC) U HHPOPMAIIMOHHBIE MOJenu. HempepbhiBHBIE U JUCKPETHBIE MOJEIH.
Nmurtanmonnsie moaenu. Urposeie mosienu. OmieHKa COOTBETCTBHE MOCIIA MOACIIUPYEMOMY OOBEKTY
U LEISIM MOJIETTMPOBAHUSL.

Tabnuuneie Moenu. Tabnuiia Kak MpeCTaBlIeHne OTHOIICHUS.

baser nannpix. OTO0p B TAOMMIIE CTPOK, YAOBICTBOPSIONINX 3aJaHHOMY yCJIoBHIO. Pa3paboTka
onHOTaOIM4HOM 0a3pl maHHbIX. COCTaBIeHHE 3amMpoCcOB K 0a3e JaHHBIX C MOMOINBIO BU3YalbHOTO
penakTopa.



I'pad. Bepmmna, pedpo, myts. OpueHTHUPOBAaHHBIE U HEOPUCHTUPOBaHHBIE rpadbl. JynHa (Bec)
pebpa. BecoBas matpuma rpada. J[nmuna myta mexay BepmrHamu rpada. [Tonck ontuMaasHOTO yTH
B rpade. HauanpHas BepuinHa (MCTOYHUK) M KOHEUHAs BEPIIUHA (CTOK) B OPHEHTUPOBAHHOM Tpade.
Brruncnenue konuuecTBa MyTeil B HAIIPaBICHHOM allUKJINYECKOM rpade.

Hepero. Kopens, BepmmHa (y3en), 1uct, pedbpo (myra) nepesa. Beicora nepesa. [Tomnepeso.
[Tpumeps! ncionb30BaHus AepeBbeB. [lepebop BapraHTOB ¢ MOMOIIBIO JepeBa.

[TonsTe MaremMaTWyeckoil Mojenu. 3ajgaud, penlaeMble C MOMOIIBI0 MaTeMaTHYecKOro
(KOMITBIOTEPHOTO) MoenupoBaHusa. OTIMYNE MaTEeMaTHYEeCKOH MOJEIN OT HATYpPHOW MOJETH U OT
CJIOBECHOTO (JIUTEPATypHOTO) OMMHUCAHKS OOBEKTA.

Drarnbl KOMIIBIOTEPHOTO MOJICTUPOBAHUS: TTOCTAHOBKA 33a7]a4M, TOCTPOCHUE MATeMAaTHYCCKOM
MOJIeIM, MPOrpaMMHAasl peanu3alisi, TECTUPOBAHUE, MPOBEICHHE KOMIBIOTEPHOTO IKCIEPUMEHTA,
aHaJU3 €ro pe3yabTaTOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI U IPOrPAMMHPOBaHNE

Pa3buenne 3amaum Ha noxa3azauu. BcenomorarenbHble  aIrOpUTMBI  (IIOANPOTPaMMBI,
npouenypsl, GyHkuu). [lapamerpsl kak cpeicTBO U3MEHEHUS Pe3yIbTaTOB paOOThI MOANPOIPAMMBI.
Pesynprar pynkuuun. Jlormueckue GyHKITUH.

Pexypcusi.  PexypcHuBHbIE TOAIIPOrpaMMBbI (mpouenypsl, GyHKuMK).  YciaoBue
OKOHYaHUs peKypcuu (6a3oBbie ciydan). [Ipumenenue pekypcuu ais nepebopa BapuaHTOB.

CopTtupoBKa MaccHBOB. BcTpoeHHbIE BO3MOXXHOCTHM COPTHPOBKH — BBIOPAHHOIO  sI3bIKa
IIPOrpaMMUPOBaHUSI.

JIBOWYHBII OUCK B YIIOPSIIOYEHHOM MacCHBE.

JIBymepHble MaccuBbl (MaTpulibl). OCHOBHBIE alrOpUTMbI 0OPaOOTKU JBYMEPHBIX MacCHUBOB
(MaTpuL): 3al0JHEHUE JABYMEPHOIO MAacCHBa CIy4YalHBIMM YUCIAMH U C UCHOJIb30BaHHEM (hopMyl,
BBIUMCJIEHUE CYMMBbl JJIEMEHTOB, MHHMMYMa M MaKCUMyMa CTPOKH, CTOJIOIA, JMana3oHa, MOMCK
3a7]aHHOr0 3HaYeHUs. COPTUPOBKA 110 HECKOJILKUM KPUTEPUSIM (YPOBHSM).

Jlunamuueckoe NporpaMMUpOBaHUE. 3ajaud, pELIaeMble € IOMOUIbIO0 JUHAMHYECKOTO
IPOrpaMMHUPOBAHUS: BBbIYUCICHHE (DYHKIUH, 3aJaHHBIX pEKyppeHTHOH (opMysol, MNOACUET
KOJIMYECTBA BAPUAHTOB, BIOOP ONTUMAIBHOIO PELLICHUS.

VYnpasnenue. Curnan. OOpatHas cBs3b. llodydyeHue curHamoB OT HHM(GPOBBIX AATYMKOB
(xacaHMsl, pacCTOSIHMSI, CBETA, 3ByKa U Apyroro). [Ipumepsl ncnosib30BaHus MPUHLIKIIA 0OpaTHON CBS3U
B CHUCTEMax YIpaBJIEHUS TEXHUYECKUMHU YCTPOHCTBaMHM, B TOM yHciie B poOoToTexHHKe. [Ipumeps
POOOTH3UPOBAHHBIX CUCTEM (CHCTEMA YIPABICHUS ABM)KEHUEM B TPAHCIIOPTHOW CHUCTEME, CBapOYHas
JUHMUS aBTO3aBOJA, aBTOMATHU3MPOBAaHHOE YIPAaBJIEHHE OTOIUIEHMEM J0Ma, aBTOHOMHAs CHCTEMa
yIpaBieHUs] TPAHCIOPTHBIM CPEJCTBOM U JPYTHUE CUCTEMBI).

HNudopmannoHHbIe TEXHOJIOIHH

VY ciioBHBIE BEIYUCIEHHS B JIEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOACUYET 3HAUYCHUH,
OTBEYAIONTUX 3aJaHHOMY yciioBHIO. OO0paboTKa O0JIbIINX HAOOPOB JTAHHBIX.

JluHaMuyeckoe IporpaMMUpPOBaHKE B AJIEKTPOHHBIX TaOIHIIaX.

YucneHHOE MOAETMPOBAHKE B JIEKTPOHHBIX Tabiuiax. YncneHHoe perieHre ypaBHeHHH ¢
OMOIIIbI0 To00pa napamerpa. Ilonck onTuManbHOro pelIeHus.

Posib nHpOpPMAIIMOHHBIX TEXHOJIOTUN B pa3BUTUH SKOHOMUKHU MHpPA, CTPaHbl, pETUOHA.

OTkpeIThIe 0Opa3oBarenbHble pecypesl. [Ipodeccun, cBa3annbie ¢ MHGOpMaTHKON U
MH(OPMaLIMOHHBIMU TEXHOJIOTUSMU: BEO-IHU3aiHep, MPOrpaMMHUCT, Pa3pabOTYNK MOOUIILHBIX
NPUII0KEHUH, TECTUPOBIIUK, APXUTEKTOP IPOrPAMMHOT0 00eCIIeYeHu s, CIIELUAINCT MO aHAIU3Y
JAHHBIX, CHCTEMHBIA aIMUHUCTPATOP.

3HaKOMCTBO C IEPCIEKTUBHBIMH HANPaBICHUSIMH PAa3BUTHS HHPOPMALIMOHHBIX TEXHOIOTHI
(Ha mpuMepe UCKYCCTBEHHOI'0 MHTEIJIEKTa U MalTMHHOro 00y4deHus). CUCTEMBbl yMHOT'O TOpoja
(KOMIIBIOTEPHOE 3pEHHE U aHAIN3 OOJIBIINX JAHHBIX ).



INIAHUPYEMBIE PE3YJIbTATbl OCBOEHUSI HHOOPMATHUKHA
(YI'IYBJIEHHBIN YPOBEHDB) HA YPOBHE OCHOBHOT'O OBIIIEI'O
OBPA30BAHUA

JIMYHOCTHBLIE PE3VJIbTATDI

B pesynbrare uszydenuss MHGOPMATHKA Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHUs Yy
oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

NATPUOTHYECKOT0 BOCIIUTAHUSA:

— IIEHHOCTHOE OTHOIIEHHE K OTCUCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIE/IMI0, TTOHMMAaHWE 3HA4YeHHs WHQPOPMATUKH KaK HAyKH B KM3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE JOCTOBEPHON HH(pOpMAIUEl O MepeloBbIX MUPOBBIX U OTEUECTBEHHBIX JOCTHUKECHHSX B
obnactu nHGOPMATUKU B UHPOPMAITMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX
o ¢ poBoii TpaHChHOPMAITUH COBPEMEHHOTO 00IIIeCTBa

JTYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

— OpHUEHTAIUs Ha MOpaJbHBIC IICHHOCTH M HOPMBI B CHUTYallUsSX HPABCTBEHHOTO BBIOOPA,
TOTOBHOCTPH OIICHHBAThH CBOE MOBEJICHHUE U IMOCTYIKH, a TAKXKE IMOBEJICHUE U IMIOCTYIKHU JAPYTHX JIFOICH
C MO3UIIUY HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI MTOCIEACTBHI MOCTYIIKOB, aKTUBHOE
HENPHUSTHE aCOLUATBHBIX MIOCTYMKOB, B TOM 4Hciie B IHTepHeTe;

rpa:kIaHCKOr0 BOCIIUTAHMS:

— TMPEJCTaBJICHHE O COLHUAIBHBIX HOpMaxX M MpaBHIaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJJIEKTHUBE, B TOM YHCJIE B COLIMATIBHBIX COOOIECTBAX, COOJIIO/IEHNE MPAaBHII O€30MacHOCTH, B TOM
YuCcJIe HaBBIKOB Oe3ormacHoro rmoseneHuss B MHTepHeT-cpene, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOH JI€ATEIbHOCTHU MPHU BBINOJIHEHUN Y4EOHBIX, IO3HABATENbHBIX 3aa4, CO3IaHUU YUEOHBIX
IPOEKTOB, CTPEMJICHME K B3aMMOIOHMMAHHWIO M B3aUMOIIOMOINM B IIpOIEcce OSTOH YyueOHOM
JESITEIbHOCTH, TOTOBHOCTh OLIEHUBATh CBOE MOBEIEHUE M TOCTYNKH CBOMX TOBAPUIICH C MO3HULIUU
HPABCTBCHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICIICTBUI ITOCTYIKOB;

LHEHHOCTH HAYYHOT 0 MO3HAHUS:

— c(hOpMHUPOBAHHOCT,  MHPOBO33PEHUYECKMX  MpelacTaBieHuid 00  uHpopmanuu,
WH(OPMAIMOHHBIX MpoIeccax ¥ HHOOPMAIIMOHHBIX TEXHOJIOTHSAX, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO DPa3BUTHUS HAYKH W OOIIECTBEHHOW NPAKTUKH U COCTaBISIONIMX 0a30BYIHO OCHOBY st
MOHWMAHUS CYITHOCTH HAyYHOW KapTUHBI MUPA,

— HHTEepeCc K OOYYECHHMIO W TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
€caM000pa30BaHNI0, 0CO3HAHHOMY BbIOOPY HalpaBIE€HHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

— OBJIaJICHUE OCHOBHBIMHU HaBBIKAMHU MCCIIEI0BATENbCKOM AESITENbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OTIbITa, HAONIOICHUH, TIOCTYIIKOB U CTPEMJICHHE COBEPIIEHCTBOBATH IMMYTH TOCTHKEHUS
WHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0Jaromnoiayqus;

— c(hOpMUPOBAHHOCTh,  MH(OPMALIMOHHOW  KyJABTYphl, B TOM  YHCIIE€  HAaBBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMHU TEKCTaMH, CIPABOYHOM JIUTEPATypoil, pa3HOOOpa3HBIMU
cpeacTBaMu HMH(OPMAIIMOHHBIX TEXHOJIOTHM, a TakKe YMEHHUS CaMOCTOSITEIbHO OMPENeNsITh IeNn
CBOEro OOy4YeHHMsI, CTaBUTh U (POPMYJIIMPOBATH I ceOsl HOBBIE 33/1aud B y4€O€ U MO3HaBaTEIbHOMN
JESITeIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH MMO3HABATEIHHON JAESITEILHOCTH;

(opMupoOBaHUs KYJIbTYPHI 310POBbI:

— OCO3HaHME LIEHHOCTHU HU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBbIO, YCTAHOBKA
Ha 3JI0POBBIN 00pa3 )KU3HU, B TOM YHCIIC U 32 CUET OCBOSHUS U COOJIOICHUs TpeOOBaHU Oe30macHO
OKCIUTyaTaIlMH CPEACTB MH(DOPMAIIMOHHBIX 1 KOMMYHHKAIMOHHBIX TEXHOJIOTHIA,

TPYAOBOr0 BOCIIUTAHMS:

— UHTEpeC K MPaKTUIECKOMY M3Y4YeHHIO Tpodeccuit u Tpyna B chepax nmpodeccuoHaTbHON
JESTCIIbHOCTH, CBSI3aHHBIX ¢ HWH()OPMATUKOH, NPOrpaMMHUPOBaHWEM W HWH()OPMAIMOHHBIMA
TEXHOJIOTHUSIMU, OCHOBaHHBIMHU Ha JOCTHXKCHHSIX HayKd WH(POPMATUKA U HAYYHO-TEXHUYECKOTO
nporpecca;

— OCO3HAHHBIA BBIOOP ¥ TIOCTPOCHWE WHAWBUIYAIILHOW TPAeKTOPUH OOpa3oBaHUS W
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEHH;

IKOJOTHYECKOr0 BOCTIMTAHUSA:

— OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJIOTUYSCKUX MPOOJIeM U IyTel UX pPelIeHus, B TOM
yHclie ¢ Y4ETOM BO3MOKHOCTEH HH(POPMALIMOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHIA;

ajanTanuu 00y4awuerocsi K M3MeHsIIOIUMCS YCJIOBUSIM COLHAIBHOM cpebl:

— OCBOCHHE OOYYAOIIMMHKCS COLMATHHOTO OIBITa, OCHOBHBIX COIMANBHBIX POJIEH,



COOTBETCTBYIOUIMX JEATEILHOCTH BO3pacTa, HOPM M TMPaBWJI OOLIECTBEHHOTO IMOBEACHUs, (Hopm
COLIMAJILHON KU3HM B TPYIIaX U COOOIIECTBAX, B TOM YHCIE CYLIECTBYIOIINX B BUPTYaJIbHOM IPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATHBI

IMo3HaBaTeIbHbIE YHUBEPCATbHbIE yUeOHbIE TelicTBUSA

baszosvlie nocuueckue oeticmeausi:

— YMEHHE ONpeneNsTh IOHATHS, CO3/1aBaTh OO0OOIIEHUs, YCTaHABIMBATh aHAJOTHH,
KJIacCU(PUITUPOBAaTh, CaMOCTOSITEIIPHO BBIOMPATh OCHOBAHMUS M KPHUTEPUU JUISI KiIacCH(pHUKAIIH,
YCTaHABIIMBATh NPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKHE PACCYXKICHUS, POBOIHUTH
YMO3aKIJIIOUeHHS (MHIYKTUBHBIC, IEAYKTHUBHBIC M 110 aHAJIOTUH) U BBIBOJIBL;

— YMEHHE CO03/1aBaTh, IPUMEHATH M NMPe0oOPa30BBIBATh 3HAKW M CUMBOJIbI, MOJCIIA U CXEMBI
JUTS pEIICHUS YIeOHBIX M IMO3HABATEIBHBIX 33/1a4;

— CaMOCTOSITENILHO BBIOMPATH CIOCOO pelieHHus y4eOHOW 3a1adu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHHs, BHIOMpaTh HAaUOOJEe MOAXOSANINA C YIETOM CaMOCTOSITEIBHO BBIIEICHHBIX
KpUTEPUEB).

baszosvlie uccieoosamenvekue oelicmesus:

— (dopmyHpoBaTh BOMPOCH, (PUKCHPYIOIIHE Pa3pbhiB MEXKIY PEATbHBIM H KEIATCIIEHBIM
COCTOSTHUEM CHTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HICKOMOE M JIAHHOC,

— OIICHMBATh HAa MPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIUIO, TMOJYUYCHHYIO B XOJe
HCCJIEIOBAHUS;

— TMPOTHO3UPOBATh BO3MOXXHOE JaJbHEHIIIEE pPa3BUTHE IIPOLIECCOB, COOBITUH H HX
MOCIIEACTBHS B aHAJIOTUYHBIX WM CXOJHBIX CUTYallMsIX, @ TAK)Ke BBIIBUTaTh MPEINOJIO0KEHUs 00 HX
Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Paboma ¢ ungpopmayueii:

— BBIIBJIATH JeunuT UHGOPMAIMH, JaHHBIX, HEOOXOIUMBIX JJIsS PEIICHUS IMOCTaBICHHOMN
3a7a4H;

— TPHUMEHSTHh Pa3IMYHbIe METOJIbI U UHCTPYMEHTHI MIPH MOUCKE U 0TOOpEe MH(POpMAINH U3
HUCTOYHUKOB C YIETOM MPEIOKCHHON YIeOHOM 3a/1a4u ¥ 3aJaHHBIX KPUTEPHUEB;

— BBIOWpaTh, AHATM3UPOBATH, CHCTEMATU3MPOBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUJIOB ¥ (JOPM MPEICTABICHUS;

— CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (GOpMYy IMpejacTaBieHUs HHopManuu u
WLTIOCTPUPOBATH peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, WHBIMH TpadudecKuMu
00BEKTaMHU U UX KOMOMHAIIMSIMU;

— OIICHMBATh JIOCTOBEPHOCTh MH(POPMAIUH 110 KPUTEPHUSIM, MPEATOKEHHBIM YUUTEIEM WU
c(hOpMYIIMPOBAHHBIM CAMOCTOSTEIILHO;

— 3¢ (}eKTHUBHO 3aTIOMUHATH U CUCTEMATU3HPOBATh HH(OPMAIIHIO.

KomMyHHKaTHBHbIE YHHBepPcAIbHbIE YUeOHbIe el cTBUSA

Obwenue:

— COMOCTAaBJISITh CBOM CYXKJICHUS C CYXICHUSAMH JPYTAX YYaCTHUKOB JIHAJIOTa,
OOHapYXUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

— nyOJIMYHO  TPEJICTaBIATH  PE3yJabTaThl  BBIOJIHEHHOTO  ONbITa  (IKCIIECPUMEHTA,
HCCIICTOBAHMSI, IPOCKTA);

— CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BHICTYIUICHHSI C Y4ETOM 3a/lad TNpe3eHTAlUd |
OCOOCHHOCTEH ayIUTOpPUU U B COOTBETCTBUU C HHUM COCTaBISITh YCTHBIE M MHUCHMEHHBIE TEKCTBHI C
HCIIOJTb30BaHNEM WILTIOCTPATUBHBIX MaTEPHAJIOB.

Cosmecmuast OessmenbHOCMb (COMPYOHUYECmB0):

— TOHHUMATh U UCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHONW U WHAWNBUAYAILHON pabOoThHI MpU

pelIeHnr KOHKPETHON MpoOIeMBbl, B TOM YHCIIE TIPHU CO3JaHUH UH()OPMAIIMOHHOTO MTPOIYKTa;

— TMpPUHUMATH 1IeTTh COBMECTHOW WH(MOPMAIMOHHOW NEATENBHOCTH MO cOopy, oOpaboTke,

nepenave, GopMmanuzanuu WHGOPMAIUHU, KOJUIGKTHBHO CTPOUTH JCUCTBUSA MO €€ JOCTHUIKEHUIO:
pacrpeieNiaTh POJIH, JOTOBAPUBATHCS, 00OCYKIaTh IMPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;



— BBIIOJHATH CBOIO 4acTh paboThl ¢ MH(OpManued uim UHGOPMALUOHHBIM MPOIYKTOM,
JI0CTUTasi Ka4eCTBEHHOI'O Pe3yJbTaTa 10 CBOEMY HAIPABJICHUIO U KOOPAWHUPYS CBOM AEUCTBUS C
JPYTUMU YICHAMHU KOMaH/IbI;

— OIICHMBATh KaYECTBO CBOETO BKJIAJa B 00U MHPOPMALIMOHHBIA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS;

— CpaBHMBaTh pPE3yJbTaThl C HCXOAHOM 3aJadeil M BKJIAJ KaXJIOr0 WIe€HAa KOMaHJbl B
JOCTIDKEHUE DPEe3yNIbTaTOB, pPa3ieisaTh c(epy OTBETCTBEHHOCTH U NPOSBIATH TOTOBHOCTH K
MIPEAOCTABIECHUIO OTYETA IEPE]] TPYIIION.

PeryasiTuBHbIe yHHBepcaJlbHble y4eOHbIe AeiicTBUA

Camoopeanuzayus.:
— BBIABJIATH B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX NPOOJIEMBbl, TPeOyIOIIME pPEIICHUs;
OpUEHTUPOBATHCS B pa3IMuYHBIX MOAXO0JaX K OPUHATHIO  pElIeHUM

— (MHAMBHUYaJIbHOE NIPUHSTHE PELIEHUH, IPUHATHE PELICHUN B IPYIIIE);

— CaMOCTOSITEJIBHO COCTAaBJIATh AJTOPUTM pELICHHs 3ajadu (WM €ro 4acTh), BHIOMpATh
croco0 pemeHus: yueOHOH 3a/1aui ¢ y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh BBIOOP BapHaHTa PEIICHUs 3a1a4H;

— COCTaBJATh IJIaH JEWCTBUH (IUIaH pean3allid HaMEUYEHHOI'0 aJlfOPUTMa pEeIleHUs),
KOPPEKTUPOBaTh IPEAJIOKEHHBIM alrOpUTM C YYETOM IOJYyYEHHUS HOBBIX 3HaHMHM 00 H3ydaemMoM
00BEKTE;

— TPOBOJUTH BHIOOP B YCIOBHSX NMPOTUBOPEUNBOM MHPOpPMALIUU U OpaTh OTBETCTBEHHOCTD
3a pelIeHue.

Camoxonmpons (pegrexcus):

— BJIAJETh CIOCO0aMH CaMOKOHTpPOJS, CAMOMOTHUBALMM M pe(rIeKCUH; AaBaTh OLEHKY
CUTYallUu U NpejyiaraTh 1jaH e€ N3MEHEHNUS;

— YUYUTHIBaTh KOHTEKCT U IPEBUIETH TPYIHOCTU, KOTOPbIE MOT'YT BOSHUKHYTb IIPU PEIIEHUN
yueOHOIl 3a/1auH, alalTUPOBATh PEIIEHUE K MEHSAIOUIMMCS 00CTOSATENILCTBAM;

— OOBSACHATh NPUYMHBI JOCTM)KEHUS (HEJOCTIIKEHUs) pe3yibTaToB HMH(OpMaMOHHON
NeSITeIbHOCTH, JlaBaThb OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HAaXOAMTh IIO3UTHBHOE B
MPOU3OLIEIIEH CUTYaINH;

— BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHHUBIINXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYAHOCTEH;

— OIICHMBaTh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBHSIM.

OMOYUOHATbHBIN UHMENNEKMN.

— CTaBUTh ce0s Ha MECTO JIPYroro YeloBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTOro.

Ipunamue cebs u opyaux:

— OCO3HaBaThb HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYI [Jake B YCIOBMSIX
OTKPBITOT'O JJOCTYTIA K JIIOOBIM 00bEMaM HHPOPMAIUH.

[MPEJIMETHBIE PE3VJIbTATHI

K xonyy obyuenus ¢ 7 knacce y obyuarowezocs 6yoym cghopmuposansi ciedyloujue YMeHus:

— JIEMOHCTPUPOBATH BIIaJICHUE OCHOBHBIMH MOHATHIMU: HH(OpMaIus, nepenaya, XpaHeHHe
u 00paboTka MH(POPMALIUHU, AJTOPUTM, UCIOIB30BATh UX JUIA PEIICHHs Y4eOHBIX U MPAKTUYECKUX
3ajmad;

— KOIWpPOBaTh W JIEKOIUPOBATh COOOIICHHWS IO 3aJaHHBIM IpPaBHJIAM, JEMOHCTPHPOBATH
MOHUMaHHE (TOSICHATh CYIIHOCTh) OCHOBHBIX IMPHUHLMIIOB KOJMPOBAaHHUS HWHPOPMALUU Pa3TUYHON
MPUPOJABI: YHUCIOBOM, TEKCTOBOM (B pa3jMYHBIX COBPEMEHHBIX KOAMPOBKax), rpaduyeckoil (B
pacTpoBOM U BEKTOPHOM MPEACTABICHUH), ayAHO0, BUJEO;

— CpaBHUBATh JJIMHBI COOOIIEHUH, 3alMCAaHHBIX B Pa3JIMYHBIX ali(haBUTaX, ONEPHUPOBATH
eIMHUIIAMU U3MEPEeHUs] MH)OPMAIIMOHHOTO 00bEMa M CKOPOCTH NIepeiayn JaHHbIX;

— OLEHUBaThb U CpPAaBHUBATh pa3Mepbl TEKCTOBBIX, Ipa(UUeCKUX, 3BYKOBBIX (HailioB u
BUJICO(AIIOB;

— TPUBOAUTH TPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHWsST W TIepelayd JTaHHBIX,
CpaBHUBATh WX KOJHMUYECTBEHHBIC XaPAKTCPUCTUKH;



— TOJIy4aTh U UCIIOJIb30BaTh HHPOPMAIIUIO O XapaKTEPUCTHKAX MEPCOHAIBHOIO KOMITbIOTEpa
Y €T0 OCHOBHBIX AJIEMEHTaX (Mpoleccop, orepaTUBHAas IaMATh, 10JITOBPEMEHHAs IaMsITh, YCTPOUCTBA
BBO/Ia ¥ BBIBOJIA);

— COOTHOCHTb XapaKTEPUCTUKHU KOMIIBIOTEPA C 33/1a4aMH, PEIIAEMbIMU € €70 TOMOLIbIO;

— BBIIEJATh OCHOBHBIE 3Tallbl B UCTOPUHU Pa3BUTHS KOMIIBIOTEPOB, OCHOBHBIE TEHJIEHLIUU
pa3BUTHA UH(OPMALIMOHHBIX TEXHOJIOTHI, B TOM YHCIIE INI00ANBHBIX CETEeH;

— OpHUEHTUPOBATHCS B HEPAPXUUYECKOU CTPYKTYpe (ailioBoil CUCTEMBI (3aITUCHIBAThH MTOJTHOE
uMsa (daiina (manky, Kartajora), myTh K (Qainy (mamke, KaTajaory) 0 HMEKIIEMYCS OIHCAaHHUIO
(baitioBoil CTPYKTYpBI HEKOTOPOTO UH(DOPMAIIMOHHOTO HOCHUTETIS );

— pabotarh C (alIoBON CHUCTEMOW TMEPCOHATBHOTO KOMIBIOTEpA U  OOJAUYHBIMH
XPaHWJIMILAMU C UCTIOJIb30BaHUEM rpaduueckoro uutepdeiica: co3aaBarb, KOUPOBATh, IEPEMELIATh,
MEPEUMEHOBBIBATD, YIAJISATh U ApXUBUPOBATH (ailfibl U KaTajaory;

— coOmtonath TpeOoBaHUs Oe30macHOM sKcruryatanuu TexHuueckux cpeacts MKT, nmers
MPEJCTaBICHUE O BIUSHUU ucnoiab3oBaHus cpencrB MKT Ha 310poBbE MOJIB30BATENS, YMETH
OPUMEHSTh METOJbl NPOPUIAKTHUKK 3a00J€BaHHM, CBS3aHHBIX C HCIOJIb30BAHUEM LH(PPOBBIX
YCTPOMCTB;

— COOJI0JaTh CeTeBOM STHKET, 0a30Bble HOPMBI MH()OPMAIIMOHHOW ITUKMA M IpaBa NpU
paboTe ¢ MpUIIOKEHUSIMH Ha JIIOOBIX yCTpoiicTBax M B MHTepHETE, BRIOUPATh 0€30MacHbIe CTPAaTETun
MOBE/ICHUS B CETH;

— UCIOJIb30BaTh Pa3lUYHbIE CPEJICTBA 3aIIUTHl OT BPEAOHOCHOTO IPOTPAMMHOIO
obecrieyeHns, 00ecTeYnBaTh JHYHYIO O€30MacCHOCTh MPH HCIIOIB30BAaHUN pecypcoB cetu MHTepHeT, B
TOM YHKCJE 3alIMIIATh MEPCOHANBbHYI0 HHGOPMAIUI0 OT HECAHKIIMOHHPOBAHHOTO JOCTYNa U €ro
NOCNEACTBUM (pa3riamieHusi, MOJAMEHbI, yTpaThl JaHHBIX) ¢ Y4ETOM OCHOBHBIX TEXHOJIOTMUECKUX U
COLIMATILHO-TICUXOJIOTHYECKUX AaCIEeKTOB HCIONb30BaHUsl ceTh HHTepHeT (ceTeBass aHOHUMHOCTb,
U(POBOH Cllel], AayTEeHTUIHOCTh CYyOBEKTOB M PECYPCOB, OIIACHOCTH BPEJOHOCHOTO KOJIa);

— wuckarb uHpopmanuio B HHTepHeTe (B TOM 4YHMCIE€ TO KIIOYEBBIM CIOBaM W TIO
M300paKECHUIO), KPUTHYECKH OTHOCHTHCS K HalJACHHOW HMHQOpPMAlMM, OCO3HABAsl OMACHOCTH IS
JUYHOCTH M 00IIEeCTBA PacpoCTpaHEHHS BPEIOHOCHOM HH(POPMAIIH, B TOM YHCIIE SKCTPEMHUCTCKOTO
U TEPPOPUCTHUECKOT0 XapaKTepa;

— IOHHMMATb CTPYKTYPY a/IpecoB BEO-peCcypcoB;

— HCIIOJIB30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHMKAIMHA, IU(PPOBBIE CEPBUCHI
roCyJapCTBEHHBIX yCIYT, HU(POBbIe 00pa30BaTeNbHbIE CEPBUCHI;

— pacKpbIBaTh CMBICT TOHATUN «HUCIIONHUTENbY, «@ITOPUTM», «IpOrpaMMay, MOHUMAas
Pa3HULLY MEXAY YNOTpeOJIEeHHEM 3TUX TEPMUHOB B OOBIIEHHOHN pedr U B NH(OPMATHUKE;

— OIIMCBIBATh AJTOPUTM pELIEHMs 3aJaud pa3IMYHBIMU CIIOCOOAMH, B TOM YMCJIE B BUJE
OJIOK-CXEMEL;

— pa30uBaTh 3a/7a4d Ha MOJ3aJa4d, COCTAaBIISTh, BBHINOJIHATH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C UCIIOIb30BaHUEM BETBIICHH, IUKIIOB U BCIIOMOTATEJIbHBIX QITOPUTMOB IS
yTIpaBJIEHUS UCTIOIHUTEISIMH, TaKUMH Kak Po6oTt, Uepenarika, YepTéxXHUK;

— IPEACTaBIATh PE3YJAbTaThl CBOEHW JAEATEIBHOCTH B BHJE CTPYKTYPHUPOBaHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUIHBIX TpPE3CHTAlUi, JIEMOHCTPUPYS BiaJeHHE
YMEHHUSIMH U HaBBIKAMH WCIOJIE30BaHUs MH(POPMAITMOHHBIX M1 KOMMYHHKAITMOHHBIX TEXHOJOTHH IS
MOKCKa, XpaHeHUs, 00pabOTKH U MepeIayu ¥ aHallu3a pa3IMuHbIX BUAOB HH(opManuu, GopMHUPOBATH
JMYHOE MHPOPMALIMOHHOE IPOCTPAHCTBO.

K konyy obyuenus 6 8 knacce y ooyuarowecocs 6yoym cgpopmuposanvl ciedyiowjue YMeHus.:

— TOSCHATH PA3IMYUS MEKIY MO3UIIMOHHBIMU U HETIO3UITUOHHBIMHU CHUCTEMAaMH CUHCIICHUS;

— 3amuchiBaTh, CPAaBHUBATh W MPOU3BOIUTH apu(PMETUUYECKHE OMepalldd HaJ [EIbIMU
YHCIIaMU B TIO3UIIMOHHBIX CHCTEMaX CUHCIICHHUS,

— ONepUpOBaTh TIOHATHUSMHU «BBICKA3BIBAHUE», «JIOTHYECKAs OIeparusy, <« IOTHYeCKOoe
BBIPQKCHUEY;

— 3aNIMCHIBaTH JIOTHYECKUE BBIPAXKCHHS C HCIIOJIB30BAHHEM JTU3BIOHKIINH, KOHBIOHKIIHH,
OTPUIAHWS, UMIUIMKAIIUH W SKBUBAJICHITUH, OTMPEACIIATh UCTHHHOCTh JIOTHYCCKUX BBIPAKECHUHN MPHU
M3BECTHBIX 3HAUYCHUSX UCTUHHOCTH BXOJSIINX B HETO MEPEMEHHBIX;



— CTPOUTH TaONUIBI HMCTUHHOCTU MJI JIOTMUECKUX BBIPAKEHUH, CTPOUTH JIOTHUYECKUE
BBIPQXEHUS 110 TaOJIUIIaM HCTUHHOCTH;

— YOpOIIATh JIOTHYECKUE BBIPAYKEHUSI, UCTIONB3Ys 3aKOHBI aJreOphl JTOTHKH;

— TIPUBOJUTH MPUMEPHI JIOTHYECKUX 3JIEMEHTOB KOMITBIOTEPA;

— YMETb BBIOMPATH MOAXOISAIININ adTOPUTM JJIS PEILICHHS 3a1a4H;

— OIEpUpOBaTH TMOHATUSAMH: TIEpEMEHHAas, THUI JAaHHBIX, OIEpalus MPHUCBAUBAHMUS,
apuMeTHYecKre U JIOTUYECKUE OMepaluy, BKItoYasi Onepaluu HeJ0YUCIEHHOT0 AeJIEHUsI U OCTaTKa
OT JICJICHUS;

— HCIIOJIb30BaTh KOHCTAaHThl M TIEPEMEHHBIC PA3IMYHBIX THUIIOB (YUCIOBBIX — IIETBIX H
BEIIECTBEHHBIX, JOTMYECKHX, CHMBOJIBHBIX), @ TaKXXe COJEpKalllie MX BBIPAKEHUS, HCIIOJIb30BaTh
orepaTop MpUCBauBaHUS;

— 3amMChIBaTh JIOTUYECKUE BRIPAKECHUS HA U3Y4aeMOM SI3bIKE IPOrpPaMMHUPOBAHNUS;

— aHAJIM3UPOBATH IPEJIOKEHHBIE AITOPUTMBL, B TOM YUCJIE ONPENEIATh, KAKUE PE3YJIbTaThI
BO3MOXXHBI TpPU 33JaHHOM MHOXXECTBE HCXOJHBIX 3HAYCHUU, OIpPEAESATh BO3MOXHBIE BXOHBIC
JTaHHbIE, IPUBOSAIINE K ONPEACIEHHOMY PE3YyJIbTaTy;

— CO3[aBaTh M OTJIAXHMBATh IPOTPAaMMBI Ha COBPEMEHHOM SI3BIKE IPOTPAMMHPOBAHUS
obmrero HasHauenus (Python, C++), peanusyromnue ajaropuTMbl 00pabOTKH YHCIOBBIX JaHHBIX C
MCIIOJIb30BaHUEM BETBIICHUH (HAXO0KCHHE MUHUMYMa U MAaKCUMyMa U3 JIBYX, TPEX U YETBIPEX UHUCEI,
pelIeHNEe KBaIpaTHOI'O YPaBHEHUS, UMEIOIIETO BEILIECTBEHHbIE KOPHHU);

— CO3[aBaTh M OTJIAXHBATH IMPOrPAaMMBbl HAa COBPEMEHHOM SI3BIKE IMPOTPAMMHPOBAHUS
oOmiero Ha3HayeHWs] W3 MPHUBEAEHHOTO BHIINIE CIUCKA, PEATU3YIONIHE alroOpUTMbl 00paboTKU
YHCJIOBBIX JAHHBIX C HCIOJb30BAHWEM IIMKIIOB C MEPEMEHHOH, IIUKIOB C YCIOBUSMH (aITOPUTMBI
HAXO0X/ICHHs HAauOONbIIEro OOMIeTro JENUTENs OBYX HATypallbHBIX YHCEN, MPOBEPKH HATYPaIbHOTO
Yrcia Ha MPOCTOTY, Pa3IoKEHHUS HATYpAJIbHOTO YMCIIAa HA MPOCTHIE COMHOKHUTEIH, BhIICIEHUS (P
U3 HaTypaJIbHOTO YHCTIA);

— co37aBaThb W OTJIAXHUBATh MPOrPaMMbl Ha COBPEMEHHOM S3bIKE MPOTPaAaMMHPOBAHUS
o011ero Ha3HaueHUs U3 MPUBEAEHHOIO BBIIIE CIIHCKA, PEATU3YIONINE alrOpUTMbl 00pabOTKH MOTOKA
JAHHBIX (BBIYUCIICHHE KOJHMYECTBA, CYMMBI, CpPEIHEr0 apu(PMETHYECKOr0, MHHHMAIBHOTO U
MaKCHUMAaJbHOTO 3HAUEHUH DSJEMEHTOB YHCIOBOH IOCIIEAOBAaTENbHOCTH, YIOBJIETBOPSIOIIMX
3a/IaHHOMY YCIIOBHIO);

— CO3[aBaTh M OTJIAXHBATH IMPOrPAaMMBI Ha COBPEMEHHOM SI3BIKE€ IPOTPAMMHPOBAHUS
oOuiero Ha3zHAa4eHMs] M3 NPUBEAEHHOTO BBIIIE CIUCKA, PEATU3YIOIIME aIrOPUTMbI 00pabOTKH
CHUMBOJIbHBIX JAHHBIX (TIOCMMBOJIbHAs 00pabOTKa CTPOK, MOJCYET YAaCTOThI MOSBICHHS CHMBOJA B
CTpOKE, UCTOJIb30BaHNE BCTPOCHHBIX (PYHKLUHN A1 00pabOTKHU CTPOK);

— co3JaBaTb M OTJIAXKUBATh IPOrPaMMBbl, PeaM3YIOLIUME TUIIOBbIE AJTOPUTMBbI 00pabOTKU
OJIHOMEPHBIX YHUCIIOBBIX MACCHBOB, HA OJJHOM M3 SI3BIKOB ITPOTPAMMHUPOBAHUS U3 TIPUBEIEHHOTO BHIIIIE
CIIMCKa: 3alOoJIHEHHWE YHCIOBOTO MACcCHBA CIy4YallHBIMU YHMCIIaMHU, B COOTBETCTBUU C (GOPMYJION MU
nyTéM BBOJIa YUCE, TMHEWHBIN MMOUCK 3a/laHHOTO 3HAYEHUS B MACCUBE, MOACUYET HJIEMEHTOB MacCuBa,
YIOBJIETBOPSIOUINX 33/JIaHHOMY YCIIOBHIO, HAXOXJIEHHE CYMMbl, MUHUMAJIbHOIO U MaKCHUMAaJIbHOIO
3HaYeHUH SJIEMEHTOB MacCHBa;

— HCIIOJIb30BaTh JJIEKTPOHHBIE TaONMMIBl JUis OOpabOTKM, aHaiM3a W BU3yaJIH3alUU
YHCIOBBIX JAHHBIX, B TOM YHCJIE€ C BBIACIICHHEM JUana3oHa TaOJHWIBI U YIOPSAI0YHMBAHUEM
(COPTHUPOBKOI1) €T0 JIEMEHTOB;

— co3daBaTb M MPHUMEHSTh B JJIEKTPOHHBIX Tabmumax Qopmyasl s pacy€ToB C
UCIOJIb30BAaHUEM BCTPOCHHBIX apu(pMeTHYeCKHX (PYHKIHUH (CyMMHpPOBaHUE, BBHIYMCIEHUE CPETHETO
apu(METUYECKOro, TMOUCK MAaKCUMaJIbHOTO W MHHUMAJIBHOTO 3HA4YeHWi), abCOIIOTHOM,
OTHOCHTEJIbHOM M CMEIIaHHOM ajpecanuu.

K xonyy obyyenus 6 9 knacce y odoyuaroujecocs 6yoym cpopmuposarul ciedyroujue YyMeHuUsL:

— JEMOHCTPHUPOBATh BIAJCHHUE MOHATUSIMHU «MOJIENbY, «MOJEIUPOBAHUEY: PACKPHIBATH HX
CMBICJI, OIPENENATh BUIBI MOJENEH, OIIEHUBAaTh COOTBETCTBUE MOJIEIH MOJIEIUPYEMOMY OOBEKTY U
LEeJIIM MOJIETUPOBAHMS, HMCIIOJIb30BaTh MOJEIMPOBAHUE Ul PEUICHUs Y4eOHBIX M HPAKTUYECKUX
3ajau;

— cO03/aBaTh OAHOTAOJNYHYIO 6a3y JaHHBIX, COCTABIIATH 3aIPOCHI K 0a3e JaHHBIX C
MTOMOIIbIO BU3YAIBHOTO PEAKTOPA;



— JIEMOHCTPHUPOBATh BIIaJIEHUE TEPMHUHOJOTHUEH, CBA3aHHOW ¢ rpadamu (BepiimHa, pedpo,
NyTh, JUIMHA pedpa U MyTH) U AEPEeBbsIMH (KOPEHb, JIUCT, BHICOTA JIEPEBA);

— HCIIOJIB30BaTh Ipadbl U ACPEBbs Ui MOACITUPOBAHUS CHCTEM CETEBOM U HMepapXHUeCKOn
CTPYKTYpbI, HAXOAUTh KpaT4allIMi MyTh B 3aJJaHHOM rpade, BBIYUCIATh KOJIMYECTBO IyTeH MEexXIy
JIBYMsl BEpUIMHAMH B HANpPaBICHHOM alUKIMYECKOM rpade, BBIMOIHATH Mepedop BapHAHTOB C
IIOMOILIBIO JIEPEBa;

— CTPOUTH HECIIO)KHBIE MaTEMATUYECKHUE MOJIENIN U MCII0JIb30BaTh UX JUIS PEIICHUs 3a1ad ¢
IIOMOILBI0 MAaTeMaTH4ECKOro (KOMIBIOTEPHOI0) MOJEIUPOBAHMS, HNOHUMATh CYIIHOCTh 3TaIloB
KOMIIBIOTEPHOI'O0 MOJEIUPOBaHUs (IIOCTAHOBKA 3a/adyM, IIOCTPOCHHE MaTeMaTUYeCKOM MOJEIH,
porpaMMHasi peajn3anus, TECTUPOBaHUE, POBEJCHUE KOMIIbIOTEPHOI'O 3KCIIEPUMEHTA, aHAIU3 €ro
pE3yJIbTAaTOB, YTOUHEHUE MOJIETIN);

— pa30uBaTh 33/1a4M Ha MOJ33J]a4H; CO3/1aBaTh M OTJIAXXHUBAThH [IPOrPAMMBbI HA COBPEMEHHOM
sI3BIKE TIPOrpaMMHUpOBaHus oduiero HazHauenus (Python, C++), peanusyroiue aropuT™Mbl 00paboTKU
YHCJIOBBIX JAHHBIX C UCMOJIb30BAHUEM MTOANIPOrpaMM (Tipouenyp, G yHKIMH);

— COCTaBJIAITh W OTJIAXXHMBATh IMPOrpPaMMbl HAa COBPEMEHHOM f3bIKE MPOIPaMMHPOBAHHUS
o0LIero Ha3HAYeHWs W3 NPUBEIEHHOTO BBILIE CIHCKA, PEATHU3YIOLIUE HECIOXHbIE PEKYpPCHBHbIE
AJITOPUTMBI,

— COCTaBJATh U OTJIAXXHMBATh IMPOrpaMMbl Ha COBPEMEHHOM S3bIKE MPOIPaMMHPOBAHUS
o0IIero Ha3HA4YeHUs W3 MPUBEAEHHOIO BBIIIE CIUCKA, PEANTHU3YIOIIME aJTOPUTMBbI COPTHPOBKHU
MacCHBOB, JBOMYHOI'O TIOMCKA B YIOPSA0YEHHOM MAacCHBE;

— COCTaBJIAITh M OTJIAXHUBATh IMPOTrPAMMbl Ha COBPEMEHHOM S3bIKE IPOrpaMMHUpPOBAaHUS
00111ero Ha3HAYeHUs U3 IPUBEJEHHOTO BBILIE CIIUCKA, PEAIN3YIOIINE OCHOBHBIE AJITOPUTMBI 00pabOTKH
JBYMEPHBIX MAacCHBOB (MaTpHIl): 3alOJHEHHE ABYMEPHOI'O MacCcHUBa CIIydallHBIMM 4YMCIAMH U C
UCIOJIb30BaHUEM (OPMYJI, BBIYHUCIEHHE CYMMBI 3JEMEHTOB, MAaKCHMAaJbHOTO M MUHHUMAaJIbHOI'O
3HAUEHUH 3JIEMEHTOB CTPOKH, CTOJIOLA, AUANa30Ha, IOUCK 3a/laHHOr0 3HAUYEHUS;

— COCTaBJISITh M OTJIAXHUBAaTh IMPOrPaMMbl HAa COBPEMEHHOM S3bIKE€ MPOrpaMMHPOBAHUS
o0uiero Ha3HAa4eHWs] M3 [PHUBEAEHHOTO BBIIIE CIUCKA, pEATU3YIOLIUE MPOCThle MPUEMBI
JUHAMUYECKOI0 POrpaMMUPOBaHMS;

— BBIOMpaTh CHOCOO MpEACTaBIEHUS JaHHBIX B COOTBETCTBUU C IOCTAaBJIEHHOW 3ajadeit
(Tabnuupl, cxembl, IpaduKH, AWAarpaMMbl) C HCIOJB30BAaHHWEM COOTBETCTBYIOIIMX IPOTrPaMMHBIX
cpencTB 00pabOTKH JIaHHBIX;

— HCIOJIb30BaTh AJi1 00pabOTKM JAHHBIX B JIEKTPOHHBIX TAaOIMIIaX BCTPOEHHBbIE (QYHKIIUU
(cyMMHpOBaHUE U OJCUET 3HAUYCHHH, OTBEYAIOLINX 33JaHHOMY YCIIOBHIO);

— HCIIOJIb30BaTh YMCJIEHHBIE METOJbl B AJIEKTPOHHBIX TaOiMLax A pelIeHHs 3ahad u3
pasHbIX Yy4eOHBIX MPEIMETOB: YHCICHHOTO MOJICIIMPOBAHUs, PpEIICHUs YpaBHEHHH M IIOMCKa
ONTUMAJIbHBIX PEIICHUI;

— pa3pabaThIBaTh BEO-CTPAHUIIBI, COJIEPKALINE PUCYHKH, CIUCKU U TUIIEPCCHUIKY;

— IMpPUBOJIUTH THpuUMepbl cdep MNpoPecCUOHANbHON JAESITEIbHOCTH, CBSI3aHHBIX C
MH(OPMATUKON, MPOrpaMMUPOBAHUEM U COBPEMEHHBIMH HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIMU
TEXHOJIOTHSMU;

— TPUBOIUTH TPHUMEPHl NEpPCHEKTHBHBIX HANpaBleHUH pa3BUTHS HMH(POPMAIMOHHBIX
TEXHOJIOTHi1, B TOM YHCJI€ HCKYCCTBEHHOI'O MHTEJJIEKTa U MAITUHHOTO 00Y4YEHHUS;

— pacro3HaBaTh TMONBITKM M MPEAyNpexaaTb BOBJIEYEHHE ce0s M OKpYKaloluxX B
JNECTPYKTUBHBIE U KpUMHHaJbHbIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM 4HCIE KHOEpOYIUIMHT,
(uIIIHT).



HaumenoBanue

Ne pPA3IelIoB H TeM Konnuyecrso TporpaMMHoe coepikane OcHoBHBIE BHU/IBI AeATeIbHOCTH
n/m V4eGHOr0 mpeaMeTa JacoB 00yYarOIIMXCA
Pa3nesn 1. In¢ppoBas rpamoTHOCTH
1.1 | Komnsrorep — ) KoMnbrorep — yHMBEpCAIIBHOE BBIYMCIUTENIBHOE | PaCKpbpIBaTh CMBICIT U3y4aeMBbIX ITOHITHM.
YHHMBEPCAIIbHOE yCTpOMCTBO, paboTatoliee 1o nporpamme. Tunbsl | AHQIN3UPOBATh YCTPOWCTBA KOMIIBIOTEPA C

YCTPOHCTBO 00pabOTKH
JTAHHBIX

KOMIIBIOTEPOB:  IEPCOHAJIbHBIE  KOMIIBIOTEPHI,
BCTPOEHHBIE KOMITBIOTEPHI, CYIIEPKOMIIBIOTEPHI.
MoOumnbHbIe YCTPOWMCTBA. Texnuka
Oe3omacHOCTM M TpaBwia  paboOThl  Ha
KOMIIBIOTEPE.

OCHOBHbBIE KOMIIOHEHThl KOMIIBIOTEpA M HX
HazHaueHue. [Iponeccop.

OnepaTvBHass W  JOJTOBpEMEHHAs  IMaMSTh.
VYcrpolicTBa BBOJA U BBIBOJIA.

CeHcoOpHBIIT  BBOJ, JaT4YUKU  MOOUJIBHBIX
YCTPOMCTB, cpencTBa OMOMETpUYECKOM
ayTeHTU(HKALINH.

Hctopus Pa3BUTHS KOMIIBIOTEPOB u
MIPOrPaMMHOTO 00€CTICUEHUSI.

[TokoJieHNSI KOMITBIOTEPOB.

CoBpemeHHbIE TEHICHINH pa3BUTHS
KOMITBIOTEPOB. CynepKoMIbIOTEPHI.

[TapannenbHble BBIYUCIEHUS.

Ilepconanbublii koMibroTep. [Iporeccop u ero
XapaKTEPUCTHUKHU.

OneparnBHas namaTh. JlonroBpeMeHHasAIaMATh.
VYcrpolicTBa BBOJIa M BBIBOJIA.

O0bEéM  XpaHMMBIX JaHHBIX (ONepaTUBHAs
namsITh ~ KOMIIBIOTEpA, JKECTKMM  JUCK U
TBEPJOTENbHBII  HAKONMTENb,  IOCTOSHHAS

namsTh cMapTdoHa) U CKOPOCTh AOCTyHa IS
Pa3IMYHBIX BUJIOBHOCHUTEIIEH

TOYKHU 3PEHUS OpraHU3aLUU IPOLeyp BBOJA,
XpaHeHus, 0OpabOTKH, BBIBOAA U MEpeAayu
uH(pOpMalUU.
[Tony4yats uHOpMaAIMIO O XapaKTepUCTUKAX
KOMIIBIOTEpA.
CpaBHUBaTh XapaKTEPUCTUKH KOMIIBIOTEPOB

Pa3HbIX THUIIOB.
Xap AKTCPU30BATb SJICMCHTHYHO 683y n
BBIYHCIIMTCIIBHBIC  PECYPChl  KOMIIBIOTCPOB

Pa3HBIX MOKOJIEHHIA.

[IpuBoaNTH MpUMEpHI 3a7ad, pElIaeMbIX Ha
CYIEpKOMITBIOTEpAX.

BbiaensaTe OCHOBHBIE TEHAEHUUHU Pa3BUTHSA
KOMITBIOTEPOB.

Ilpakxmuueckue padbomoi:

1. Brxmouenue romnvlomepa u noiyueHue
uHgopmayuu o e2o XapaKmepucmurKx




1.2

[IporpaMMebI u TaHHBIE

[TporpamMmmuoe obOecrieyeHre  KOMITbIOTEpA.
[Ipuknagnoe

IIPOrpaMMHOE obecrieueHue. CucremHoe
MIPOrpaMMHOE obecrieueHue. Cucrembl
pOrPaMMHPOBAHUSL. I[TpaBoBas oxpaHa

porpaMM | JaHHBIX. becmiaTHbIe ¥ YCIOBHO-
OecrutaTHbIC TPOTPAMMBI.

CBoOonHOe porpaMmHoe obecnieueHue. Dailiibr
u manku (karajgoru). Tumsl ¢aitnoB. CoiicTBa
(aiinos.

XapaktepHble pa3Mepbl  (aiIoB  pa3IHMYHBIX
TUTIOB (CTpPAaHMIIA TEKCTA, JJICKTPOHHASI KHUTA,
dortorpadus, 3amUch TECHH,  BUJICOKIIHIIL,
MOJTHOMETPAXKHBIN (DUITBM).

[MpuHimnel  mOCTpoeHUsT  (DalJIOBBIX  CHUCTEM.
[Tonnoe umsa daiina (manku, katanora). [Iyts k
daitny (manke,

KaTaJyory).
daiinoBelii MeHemxkep. Pabota ¢ daiinamu u
MarnKamu (xaramoramu): CO3JIaHMeE,

KOTNIMPOBAHUE, TEepeMelIeHNE, TEPEHMEHOBAaHHE
U ynaneHue ¢ailloB M Manok (KarajJoros).
[Touck ¢aiinos.

ApxuBanys JaHHbIX. Vcnonbp30BaHuEnporpaMm-
apXHUBaTOPOB.

KommnbroTepHbie BUPYCHI M IpYTHE BPEIOHOCHBIE
nporpamMmMbl. [IporpaMMbr Al 3amIUTHl  OT
BUPYCOB

PackpbIBaTh CMBICIT N3y4aEMbIXITOHSITHA.
Onpenenstb IpOrpaMMHBIE CpeZCTBa,
HEOOXOIMMBbIe Ut OCYIIECTBIICHHS
MH(OPMAIIMOHHBIX MPOLIECCOB

IIPU PELLICHUH 3a/1a4.

OmpenensiTb  OCHOBHBIE — XapaKTEPUCTUKU
OTIEePALIMOHHONCHCTEMBI.

OmnepupoBatb KOMITHIOTEPHBIMHU
MH(OPMALIMOHHBIMU O0BEKTAMH C MOMOIIBIO
rpaduyeckoronHTepderica.

BEIONHATE OCHOBHBIE Orepanuu ¢ Qaiiamu
u mankamu  (karajgoramu).  OlleHHUBATH
pasmepbl  (aiiJioB,  MOATOTOBIEHHBIX  C
UCTIOJIb30BAHUEM  Pa3lIMYHBIX  YCTPOWCTB
BBOZa MH(popManuu (KIaBHATYphI, CKaHEpPa,
MUKpo(doHa, poToKaMepsl,

BUJICOKAMEPHI).
[TmanupoBaTh 51 cO3/1aBaTh JINYHOE
UHGOPMAIIMOHHOE MIPOCTPAHCTBO.

Hcrons30BaTh  MPOrpaMMbI-  apXHBATOPBI,
MPOTPAaMMBI JIJIS 3aIUTHIOT BUPYCOB.
Ilpakmuueckue padomoi:

1. Wsyuenue 971eMEeHMOo8 unmepqetica
UCNONbL3YEMOLL ONEePAYUOHHOU CUCTIEMDL.

2. Bvinonnenue — OCHOGHbIX — onepayuii  c
Gavinamu u nankamu.

3. Cpasnenue pazmepos MEKCMOBYIX,
epagureckux, 38yKo8bIX U 8U0eoghaiinos.

4. Hcnonvzosanue npospammol-
apxusamopa.

5. 3awuma ungopmayuu om
KOMNbIOMEPHLIX 8UPYCOB
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KommnsrotrepHeie cetn

OObenuHeHue KomIbloTepoB B ceTh. CeTb
WutepnHer. BeG-ctpanuna, Be6-caiiT. CTpykTypa

PackpsIBaTh CMBICIT U3y4acMBIXITOHATUN.
[TpoBepsiTb  TOCTOBEPHOCTh  MH(OpPMAIHH,




anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie
CHUCTCMBI.
[Touck nHpopManuu MO KIOYEBBIMCIOBAM U TI0

M300paKEHHIO.

JocTtoBepHOCTh MH(OPMAIIMH, MOJIYYEHHOU W3
WurepHera.

CoBpeMeHHbIE CEpPBHUCHI UHTEpPHET-
KOMMYyHMKaIUH.

CereBoii JTHKET, 0a3oBbIe HOPMBI

MH(OPMALIMOHHON ATHUKU U IpaBa mpu padoTe B
Nurtepuere. CtpaTernun 6€30mMacHOr0 MOBEICHUS
B IHTEpHETE

HaiiIeHHOM B ceTullHTEepHeT.
BoccranaBnmuBate  agpec
uMeronmxcs GparMeHToB.
Ilpakmuueckue padomot:
1. ITouck ungpopmayuu no Kno4esbiMCci08aM U
no uzobpasicenuro. 2.Mcnonvzosanue cepsucos
UHMEPHeM-KOMMYHUKAYULL:
nocpeocmeom

BeO-pecypca 3

83aumooeticmaue
NEeKMPOHHOU NOYUMb,
8UOCOKOHDepeHy Ul

Hroro no pazneny 14
Pa3nen 2. TeopeTnueckue 0CHOBbI HH(POPMATHKHU
2.1 | Uadopmanus u 2 Wupopmanus — OJHO M3 OCHOBHBIX MMOHATHH | PackpbIBaTh CMBICI N3Y4aeMbIXIIOHATHH.
MH(POPMAaIIOHHbIE COBPEMEHHOM HayKH. OnuchiBaTh  HENpepbIBHbIE  OOBEKTHI U
IIPOLIECCHI WNudopmanus Kak cBeJeHMs, NpeAHA3HAYCHHbIE | IPOLECCHI C TOMOLIBIO TUCKPETHBIX TaHHBIX.
JUTSL BOCIIPUSTHUS YETOBEKOM, U MHpopMalus Kak | OueHuBaTb HMHPOPMALMIO C MO3UIUU €€
JTaHHbIE, KOTOpble MOTyT OBITb 00pabOTaHbI | CBOWCTB  (AKTYaJbHOCTb,  JIOCTOBEPHOCTb,
ABTOMATU3UPOBAHHOW CUCTEMOH. MIOJIHOTA U JIp.).
JluckpeTHOCTD JAHHBIX. Bo3moxkHOCTh | BhI1ensaTs nH(pOopMaoHHYOCOCTaBIISIONLYIO
OTNMCAHUS HETIPEPHIBHBIX O0BEKTOB U IIPOLIECCOB | MPOLIECCOB B OMOJIOTMYECKUX, TEXHUUECKUX U
c MIOMOUIBIO JTUCKPETHBIX JAHHBIX. | COLIMAIBHBIX CHCTEMaxX
WudopmaninonHsle Iponecchl — IMPOIECCHI,
CBSI3aHHBIE C XpaHEHUEM, NMpeoOpazoBaHUEM U
nepenayen JaHHbIX
2.2 | llpencraBnenue 9 CumBon. AndaBur. MomHocts  andasura. | PackpbIBaTh CMBICT U3Y4aeMBIXITOHSATHI.
nHpopmarmm PaznooGpasue S3bIKOB u andasutoB. | [I[puBoauTe  mpuUMEpPHl  KOJUPOBAHUS  C
EcrectBenHble U (hopMasibHBIE SI3BIKU. AJI(ABHUT | UCTIONB30BAHUEM  Pa3UYHBIX  ali(haBUTOB,

TEKCTOB Ha PYCCKOM s3bIKe. [[BOMYHBIN aiaBuT.

KonmuecTtBo pa3IMYHBIX CJIOB
(KOTOBBIXKOMOUMHAITNI) (PUKCUPOBAHHOMN JIITMHBI
B nBomuHoM andasure. [IpeoOpasoBanmue

100010 andaBuTa K IBOUYHOMY.

BCTpevaronmxcs B kxu3Hu. KoaupoBare u
JEKOAUPOBATh COOOIICHHS 10 M3BECTHBIM
MpaBujIaM KOJIUPOBAHMUS.
Onpenensrtob KOJIMYECTBO
CHMBOJIOB, KOTOPBIE MOTYT OBITh

Pa3IMYHBbIX




KonndecTBO pa3iauyuHbIX CIOB (UKCHPOBAHHOM
JUIMHBI B aJi(haBUTEONPEACIEHHON MOIIIHOCTH.
KonupoBanue cuMBOJIOB OAHOro angaBuTa C
MOMOIIBIO KOJIOBBIX CJIOB B JAPYroM aiaBuTe,
KO/10Basi TabJIM1a,1eKOIUPOBaHHE.

JBonunslii kox. IlpencraBiieHne naHHBIX B
KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM aJipaBUTE.
NudopmannoHHbIil 00bEM TaHHBIX.

butr — MuHUManpHAs €IMHMIA KOJHMYECTBA
uH(popMaluuu — JIBOMYHBIA pa3psa. baiir,
KUJI00alUT, MerabanT,rurabamr.

CkopocTh  mepefayd  JaHHBIX.  EQuHUIEBI
CKOpOCTM  Mepefayd JaHHbIX. VckaxkeHue
JAHHBIX TP TIepeiaye.

KonupoBanue TtekcToB. PaBHOMEpHBIN KOZ.
HepaBuomepubiii  xon. Koauposka ASCIL
BocbMuOUTHBIE KOAMPOBKH.

[Tonsitue 0 KOJUPOBKAX UNICODE.
JlexoaupoBaHue COOOLIEHUH ¢ HCIOIb30BAaHUEM
PaBHOMEPHOTO U HEPABHOMEPHOTO KO/IA.
WNupopmaninoHHbIii 00BEM TEKCTA.
KonupoBanue 1sera. L{BeToBbIe MOsIENH.
Mogemu RGB, CMYK, HSL. TI'ny6una
koaupoBanus. [lanutpa.

PactpoBoe u  BEKTOpHOE  Ipe/ACTaBIECHUE
HU300paKCHHI. [Tukcens. Ornenka
UHPOPMALIMOHHOTO  00BEMa  rpaduyueckux
JTAHHBIX JIJIS1 pACTPOBOTOM300PaKEHHS.
KonupoBanue 3Byka. Pa3psaHOCTh M yacToTa
JTUcKpeTu3ayn. KoiamuecTBo KaHAIOB 3almvcy.
Onenka MHPOPMALMOHHOTO 00BEMA 3BYKOBBIX
¢aiinos

3aKOJMPOBAHBI C TTOMOILBIO TBOMYHOTO KOJIa
(UKCUPOBAHHOUIIMHBI (P3PS THOCTH).
Omnpenensts pa3psaIHOCTb JABOUYHOTO KOJAA,
HEOOXOIUMOTO JIIsI

KOAMPOBAaHUS BCEX CHMBOJIOB alaBuTa

3aJ1aHHON MOIITHOCTH. [TomcunThIBaTH
KOJIMYECTBO TEKCTOB JIAHHOM JJTHHBI B TAHHOM
andasure. OnepupoBaTh eIMHULIAMU

U3MEPEHUSKOJINYECTBA HHDOPMAITIH.
KomupoBaTth ¥ J€KOAMPOBaTH TEKCTOBYIO
WH(OPMAILIUIO C WCIOJIH30BAHUEM KOIOBBIX
Tabmui.  Beruucnate  MHOOpMAIMOHHBIN
00BEMTEKCTA B 33JaHHON KOJIUPOBKE.
OnennBath nH()OPMAITMOHHBIH 00BEM
rpadUYecKuX  JaHHBIX UL PacTPOBOTO
HU300paKEHUSI.

Onpenenartb 00bEM MaMATH, HEOOXOIUMBII
JUTSL TIPEACTaBIECHUS U XPAHEHHUS 3BYKOBOTO
¢aiina.

OreHrBaTh CKOPOCTH MepeIaynJaHHbIX.
Ilpakmuueckue padomoi:

1. Onpeoenenue xooa cumeona

68  PA3HbIX  KOOUPOBKAX 8  MEeKCMOBOM
npoyeccope.

2. Onpedenenue kooa yeema

6 nanumpe RGB 6 epaghuueckompedaxmope.

3. Coxpanenue pacmposozo zpaguueckozo
U3006padicenUs8 paHvlx hopmamax.

4. 3anucw 36yx06bix (atinoe

C PA3TUYHBIM KAYeCMBOM 38V4aAHUs

(enybunoll  KOOUposamus U HACMOMOU
Oouckpemuzayuu)

Uroro no pazgeny
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Paznen 3. AnropuTMsbl M IPOrpaMMHPOBaHUE

3.1 | WUcnomnurenu u 16
AJITOPUTMBI.
ANTOpUTMHYECKUE
KOHCTPYKIIUH

[Tonsitue ajnropuTMa. Ucnonaurenu
ITOPUTMOB. AJNTOPUTM Kak IUIaH YIpaBJICHUS
HCIIOJTHUTEIIEM.

Cgoiictea  anroputma. CrocoObl  3amucH
anroputMa (CIIOBECHBIN, B BUAE OJOK- CXEMBI,
porpaMmma).

ANTOPUTMHUYECKHE KOHCTPYKIIUH.

Kounctpyxkuus «CIIEI0BaHUE. JInnenHbIi
AJITOPHUTM. OrpaHu4eHHOCTh JINHEHHBIX
JITOPUTMOB: HEBO3MOXXHOCTh MPEAYCMOTPEThH
3aBHUCUMOCTD MIOCIEA0BATEILHOCTH

BBIIOJIHAEMBIX IENCTBUH OT MCXOMHBIX JTaHHBIX.
KoHCTpyKIIUs «BETBIICHUEY: MTOJTHAS U HETIOJIHAS
¢dbopMbl. BEITIOTHEHVE U HEBBITTOJIHEHUE YCIIOBUS
(MCTHHHOCTP M JIOXKHOCTb  BBICKA3bIBAHUS).
[TpocThie U COCTaBHBIC YCIOBUSI.

KoHCTpyKIIUST ~ «TIOBTOpPEHHE»:  IUKIBI  C
3aJJaHHBIM YHUCJIOM TOBTOPCHHM, C YCIOBHEM
BBITIOJTHEHUS, C IEPEMEHHOMITNKIIA.
BcriomorarennsHbIe aaropuTMEL.

Hcnonp30BaHue mMapamMeTpoB M W3MEHEHUs
pe3yJIbTaTOB paboTHI BCIIOMOTaTEJILHEIX
ITOPUTMOB.

AHanIN3 alropuTMOB VISl HCTIOTHUTEICH.
BeImonHeHe  anropuTMOB  BPYYHYHO W Ha
KoMmIbroTepe. CHHTAaKCHYECKUE M JIOTHYCCKHE
omnOku. OTKa3eI

YBepeHHo OIepupoBaTh U3y4aeMbIMU
MOHATUSMHU.

Omnpenensate mo OJOK-CXeMe, JJISl PELICHHS
KakoW  3aJaud  MpelHa3HayeH  JIaHHBIH
aIropuT™M.  AHaNIM3UpPOBaTh  WU3MEHEHUE
3HaYEHUN  BEJIMYMH  MPU  T[OLIArOBOM
BBITIOJIHCHUH aJITOPUTMA.

Onpenensatb MO0  BBHIOPAHHOMY  METOAY

peuieHus 3aJadyd, Kakue alrOpUTMUYECKHE
KOHCTPYKLIUU MOTYT BOUTH B aJITOPUTM.
CpaBHUBaTh pa3jMyYHbIE AJTOPUTMbIPELLIECHUS
OHOM 3aaYU.
CoznaBaTh, BBINOJHATH
KOMIIBIOTEPE  HECJIOKHBIE ~ ATOPUTMBI €
UCIIOJIb30BAHUEM  I[MKJIOB, BETBICHUH U
BCIIOMOTaTEJIbHBIX JITOPUTMOB Ui
YIPABJICHUS MCIOJHUTEISAMUA, TaKHUMHM Kak
PoOot, Yepenamika, YepTEKHUK.

HcnonHATe  TOTOBbIE  aNTOpPUTMBI  IPH
KOHKPETHBIX UCXOJHBIX JaHHBIX.CTPOUTH I

BPYUYHYIO U Ha

UCIIOJIHUTENS  apu(PMETHUYECKUX JeHCTBUA
LENOYKM KOMaHJ, JaloUMX TpeOyeMblil
pe3ynbTaT IpU  KOHKPETHBIX  MCXOJHBIX
JIAaHHBIX.

AHamM3upoBaTh TOTOBBIE  ANTOPUTMBI U
IIPOrPaMMBI.

BBITTONHATE  aNrOpUTMBI  BPYYHYKO W HA
KOMIIBIOTEPE.

BBISBIATE CHUHTAKCUYECKHME U JIOTUUYECKUE
OLLINOKU.
Ilpaxmuueckue pabomoi:

1. Cozoanue u evinoaneHue Ha Komnvromepe
HEC/I0HCHbLX

anizopummoe € UCNOJIb306aAHUEM  UYUKIIOS,




6emeGNIeHUll U 6CNOMO2AMENbHBIX AN2OPUMMO8

07151 YnpaeneHus UCHOTHUMENAMU, MAKUMU KAK

Pobom, Yepenawxa, Hepméncrux.

2. Ilpeobpazosanue aneopumma u3 OOHOI
@opmul 3anucu 6 opyeyio.

3. Paspabomka ot ¢opmanvrozo
UCNONIHUMENSL  AN2OPUMMA, NPUBOOSE20 K
mpebyemomy pe3yibmamy npu KOHKPEemHbiX
UCXOOHBIX OAHHbIX.

4. «Pyunoe» UCHONIHeHUe 20MOBbIX
AneOpUMMO8 Npu  KOHKDEMHbLIX UCXOOHbIX
OaHHbIX

3.2

KommbrotepHas rpaguka
Y aHUMaLUs

CucreMa KOOpAMHAT B KOMIBIOTEpHOUTpaduUKe.
N3menenne 1Bera mnukcens. ['paduueckue
MIPUMUTHUBBIL: OTPE30K, MPSMOYTOJIbHUK,
OKpyXHOCTh (Kpyr). CBoiicTBa KOHTYypa (LIBET,
TONIIMHA JHUHUK) U 3anuBku. [locTpoeHue
M300pakeH 13 rpauuecKuX MPUMHUTHUBOB.
Hcnonbs3oBaHne LMKIOB JJs  MOCTPOEHUS
nzo0paxenuit. llITpuxoBka 3aMKHyTOI 00NacTH
npocToil popmel.

[TpuHIIMTIEL aHUMAalIH. Hcnonp3oBanue
AHUMAIMH Ui UMHUTAIUU JBIKEHUS OOBEKTa.
Ynpasnenus aHUManuen c TTOMOIIBO
KJIABUATYPBI

PackpbIBaTh CMBICIT H3Y4a€MBIXIIOHATHI.
Crtpouts pacTpoBble N300pakeHUs, YIIPABIsL
OT/AEIbHBIMU IHUKCEISIMU. Crpoutb
pacTpoBbIe H300paXeHMUs, HCTIONB3YS
rpapuyeckne OpUMHUTUBBL  lcnonb3oBaTh
OUKIIMYCECKHUEC AJITOPUTMBI n
BCIIOMOT'aTeJIbHbIE aJITOPUTMBI ISt
MIOCTPOEHHUS N300paKEHUM.
Co3naBatb IPOrpaMMHYIO
JBUKEHUS rpapuuecKoro o0beKTa.
Hcnonb3oBath 00paboTKy COOBbITUI
KJIaBUATYpPhI JJIA YIIPaBJICHUA aHI/IMaHI/Ief/'I

AHUMalro

Hroro no pazneny
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Pa3nen 4. UndopmManuoHHbIE TEXHOJIOTHHU

41

TekcToBEIE AOKYMCHTBI

7

TekcToBble JTIOKYMEHTBI W HMX CTPYKTYpHbIE
JJIeMEHTHI (CTpaHuIa, ab3al, CTpPOKa, CIOBO,
CHUMBOII).

TeKCTOBBIM TPOLECCOP — UHCTPYMEHT CO3/IaHUS,
penaKkTUpoBaHus U (OPMATUPOBAHUS TEKCTOB.
[TpaBunanabopa TeKcTa.

PenaktupoBanne Texcra. CBOICTBA CHUMBOJIOB.

PackpbIBaTh CMBICIT H3Y4aEMBIXTTOHSATHIH.
AHanM3UpoBaTh N0JIb30BATEbCKUN
uHTepdeiic MpPUMEHSEMOro MPOrPaMMHOTO

cpecTBa B paboTe € TEKCTOBBIMH
JIOKyMEHTaMH.
Onpenensitb  ycjaOBUSI U BO3MOXKHOCTH

MPUMEHEHHs] TPOTrPAMMHOI0 CPEICTBA JUIsS




Mpudr. Tumer wmpudroB (pybnensie, ¢
3acedykaMu, MOHOIIMpHUHHBIE). [lomyxupHoe u
KypcuBHOe Hauepranue. CBoiicTBa a03areB:
rpaHMIbl, a03alHBIA  OTCTYN, WHTEPBAJbI,
BeIpaBHUBaHKE. CTHieBoe(hOpMaTUPOBAHUE.
CrpykTypupoBanue HHPOPMAIUU C MOMOIIBIO
CIIMCKOB U TaOJIHII.

MHoroypoBHeBbIe ciucku. [lobGaBienue Tadmui
B TEKCTOBBICZIOKYMEHTBI.

BcraBka n300pakeHni B TEKCTOBBIE JOKYMEHTHI.
OO0Tekanne M300paKEHUUTEKCTOM. BKitoueHue
B TEKCTOBBIN JIOKYMEHT IMarpamMm U GopMy.
[TapameTpbl CTpaHHUIBI, HyMEpaIMs CTPAHHII.

JloGaBieHnre B  JOKYMEHT KOJOHTHUTYJIOB,
CCBUIOK.
[TpoBepka MIPaBOMUCAHUS. PaccranoBka

nepeHocoB. ['0J10coBOM BBOJ TEKCTA.
OnTudeckoe pacro3HaBaHUe TEKCTa.
KomMmnbroTepHslil IEpeBo.
Ucnons3oBanne  cepBUCOB
00paboTKHM TeKCTa

WNurepnera ans

pelieHuss THUIOBBIX 3agady B paboTe cC
TCKCTOBBIMU NOKYMCHTAMMU.

BeisBasiTe oOmiee W pa3nuuusi B pasHbBIX
MMpOrpaMMHBIX MMPOAYKTAaX, MPCAHA3HAYCHHBIX
JUISL peLlIeHUs OJTHOTO KJlacca 3a/1a4 B padoTe ¢
TCKCTOBBIMHU JOKYMCHTAMM. CO3I[aBaTB n
pPEIaKTHPOBaTh  TEKCTOBBIE  JIOKYMEHTHI
IIOCPEICTBOM KBATH(UIIPOBAHHOTO
KJIaBHATYPHOTO NHChMa C HCIIOJIb30BaHUEM
0a30BBIX CPEICTBTEKCTOBBIX PEIAKTOPOB.

@opMaTupoBaTh  TEKCTOBBIE  JTOKYMEHTBI
(ycTaHaBiuBaTh ~ MapamMeTpbl  CTpPaHMIIbI
JIOKYMEHTa; (OopMaTUpPOBaTh CHMBOJBI U

a03a1lpl; BCTABJIATH KOJIOHTUTYJIBI H HOMEpa
CTpPAHHUII).

Bcrapisate B JOKyMEHT (popMyibl,

TaOIUIIBI, U300paKEeHUs!, 0POPMIIATHCITUCKH.
Hcnonb3oBaTh  CCHUIKM W LIUTUPOBAHHE
WUCTOYHUKOB TIPY CO3/IaHUU HAa WX OCHOBE
coOCTBEHHBIX UH(POPMAITMOHHBIX 0OBEKTOB.

Hcnons30Bath HHTEJUICKTYaJIbHbIC
BO3MOXKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB

Ilpaxmuueckue padomol:

1. Cozoanue HeOOoIbUUX MeKCmoBbIX
O0OKYMEeHmOo8 nocpeocmeom

KeaﬂuqbuuupoeaHHozo KilaesuamypHoconucoma

C Uucnojlb3oearHuem 06a306b1x cpedcmg
mMeKCmoeblx pe()akmopoe.
2. CDopMamupoeaHue meKcnoeovlx

00KYyMeHmo8 ((popmamuposanue CUMB0OI08 U
abzayes; yCMaHo8Ka napamempos CmpaHuybl
OOKYMEeHma, 6CMasKka KOJIOHMUMYI08 U
HOMEpPO8 CMpanuy,).




3. Becmaska 6 0okymenm popmyn, ouazpamm,

mabauy, uzobpasicenuil, oopmnerue
CNUCKOB.
4. Cozoanue HeboIbUUX MeKcmogwbix

aOKyMeHmOG C yumamamu U CCbliIKamMu HaA
yumupyemovie UCmo4HuKu

4.2

Kommbrotepnas
rpaduka

3HaKOMCTBO C TIpadUUeCKUMHU pelaKTOpaMH.
PactpoBble PHUCYHKHU. Hcnonb3oBanue
rpaduUecKuX MPUMUTHBOB.

Onepanyu  peJakTUPOBaHUSA  TpapHUuecKuX
00BEKTOB, B TOM YHCICIU(PPOBBIX (hoTOrpadmii:
U3MEHEHHe  pasMepa, oOpes3ka, IOBOPOT,
oTpaxkeHue, pabota ¢ obnactsiMu (BBIICICHHE,
KOIMPOBAHUE, 3aJIMBKA LIBETOM), KOPPEKIUs
1[BETA, SIPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduxa. Co3naHue BEKTOPHBIX
PUCYHKOB BCTPOECHHBIMU CpeAcTBaMu
TEKCTOBOT'O MPOIIECCOpa WU APYrUX MPOrpaMm
(punOXKEHUI).

JloGaBrieHre BEKTOPHBIX PUCYHKOBB JOKYMEHTHI

PackpbIBaTh CMBICI U3Y4a€MbBIXITIOHSATHH.
AHanu3upoBath MOJIb30BATENbCKUNA
uHTEep(dEeiCc MPUMEHIEMOr0 MPOrPAMMHOTO
cpeactBa B paboTe C  KOMIIBIOTEPHOM
rpapuKo.

Onpenensatb  ycloBUST H  BO3MOXHOCTH
IPUMEHEHUs IPOTrPaMMHOIO CpEICTBA IS
pelieHrss THUIOBBIX 3agad B pabore cC
KOMITHIOTEPHOU rpauKou.

BrisiBisaTh o0Iee M pasziauuus B pasHbIX
MIPOrpaMMHBIX NPOAYKTaX, TPeIHA3HAUEHHBIX
JUIS pelIeHts: OJJTHOTO Kjlacca 3a/1a4 B padote
¢ KoMmbloTepHOU rpadukoil. CoznaBaTh U
pelaKTUPOBaTh M300paKEHHsI C  MOMOIIBIO
MHCTPYMEHTOB  PacTpOBOTr0  TIpaduieckoro
penakropa.

Co3maBath U pelakTUPOBATh U300PAKEHUS C
MIOMOUIbIO MHCTPYMEHTOB BEKTOPHOI'O
rpauuecKoro peaKkTopa.

J100aBisATH BEKTOPHBIE PUCYHKH B JOKYMEHTBI
Ilpaxmuueckue padomot.

1. Coszoanue u/unu pedakxmuposaHue
uzoopadicenuil, 6 mMomM uucie YUPpPoswvlx
gomoepaguii, ¢ nomowplo UHCMPYMEHMOB
Pacmpogozo epaguuecko2o pedakmopa.

2. Co30anue u peoakmuposanue
U3006PAdCEHUTI C NOMOWBIO UHCTNPYMEHMO8




BEKMOPHO20
epaguueckoeo peoakmopa

4.3 | MynsTUMenuiiHbIC
pe3eHTaIH

[ToaroroBka MyJIbTUMEIUMHBIX IPE3CHTALUM.
Cnaitn. JlobaBieHue Ha cCiail TeKCTa |
n3o0pakeHuii.  Pabora ¢ HECKOJBKUMHU
craiamu.

JloGaBiieHne Ha ClIalil  ayJMOBU3YyaJbHBIX
JAHHBIX. AHUMaIMs. [ unepcchuiku

PackpeiBaTh CMBICI H3y4aEMBIXITOHATHIA.
AHanM3upoBaTh I10JIb30BaTEILCKUM
uHTepec MPUMEHSEMOro IMPOrPaAMMHOTO
CpelCcTBa B paboTe ¢ MyIbTUMEANIHHBIMU
Mpe3eHTAIUSIMHU.

Ompenenarb  YCIOBHSI W BO3MOYKHOCTH
MPUMEHEHUSI TPOrPAaMMHOTO CpPEICTBA IS
pemieHuss THIOBBIX 3adad B paboTe cC
MYJIbTUMEIUHHBIMU

Mpe3eHTAIUSIMHU.

BrIaBIATH 00111€€ U pa3Indus

B Pa3HBIX  MPOrPaMMHBIX  TPOAYKTaX,
MpeAHa3HAYEHHBIX VISl peIIeHUs

OJIHOTO KJIacca 3a/1a4 B pabore

C MYJIbTUMEININHBIMUIIPE3EHTALUSMU.
CoznmaBaTh  MpE3CHTAIMM W3 HECKOJIBKUX
ClIagoB. JloOaBnsTh Ha cIIam
ayJTMOBU3yaJIbHbIE JIaHHBIE,  AHHMMAIHIO,
runepccbuiku. Illpakmuueckue padomaor:

1. Coz0anue npezenmayuu

C 2UNEpPCCuUIKAMU HA  OCHOBE  20MOBbIX
wabI0Ho8

Hroro no pazneny

15

PesepBHOE BpeMs

OBUIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME

68




8 KJIACC

HaumeHoBaHue pa3zaenoB u IIporpamMHoe cogepaxanue
Ne KosmyecTBo OcHoBHBIE BHIbI  JIeSITeJIbHOCTH
TeM y4eOHOro npeamera
n/n JacoB 00yYarOIIMXCA
Pa3nea 1. Teoperudeckue 0CHOBbI HH(POPMATHKH
1.1 | Cucremsl CYHCICHHS 10 [lo3unmoHHble W HEMO3UIMOHHBIC YBepeHHo OIepupOBaThH U3y4aeMbIMH
CUCTEMBI cuncieHus. AjgaBur. HOHSATUSIMH.
OcHoBanue. Pa3Bépuyras dopma 3anucuyncna. | BpIBISATH OTIAMYMSA TMO3ULUOHHBIX CHCTEM
[lepeBon B [AECATUYHYIO CHUCTEMY 4YHCElN, | CUMCICHHS OT HEMO3UIIMOHHBIX.
3aMMCaHHBIX B APYTUX CUCTEMaX CUUCIICHUS. BoisBnsaTe o0miee M pa3nuuuss B pasHBIX
Pumckas  cuctema  cuuciieHMs. HNO3ULMOHHBIX CUCTEMAXCUUCIICHUSI.
JIBonuHas cucTeMa CUUCIICHUS. 3anuchlBaTh L€Jble YHUCIA B pa3IMYHBIX
HepeB()I[ HaTypallbHBIX 4YHCEI B JBOUYHYIO IIO3UIINOHHBIX cucremax CUHUCIICHUSA
CHUCTEMY CUHMCIICHHS. (1BOMYHOM, BOCBMEPHYHOV,
BoceMmepuunast cucrtema cuncienus. IlepeBon mecTHapuarepuyHoi). CpaBHHMBATh LEibIC
YKCeN U3 BOCbMEPUYHOM CHCTEMBI B IBOMYHYIO M | THCI4, 3alMCaHHbIC B ABOWTHON,
JIECATHUHYIOCHCTEMBI 1 0BPATHO. BOCBMEPDUYHOM M HIECTHAAUATEPUIHON
CUCTEMAaX CUHUCIICHHUSI.
[IlecTHanuarepuyHasi  CUCTEMA  CUHMCIICHUS.
. | BpimonHaTe  apudmernyeckue — onepanuu
IlepeBon  uymcen W3  HIECTHAAUATEPUYHOU
(crmoxeHue, YMHOX€EHHUE, BBIUNTAHNE,
CUCTEMbl B JBOMYHYIO, BOCBMEPUUHYIO U .
JIeJIEHNE) B IBOUYHOM CHCTEME CUHUCIICHUSI.
JIECSITUYHYIO CUCTEMBI U 00paTHO.
. BbImonHATE  CclOXKEHHME U BBIYMTAHUE
Apudmernueckue ornepanuu B JBOUYHOHN crcTeMe
HEOOJIBIINX YHCEN, 3alIHUCAaHHBIX B CHUCTEMax
CUHCIICHUS.
CUMCIIEHUS C OCHOBaHHUEM P
IIpencraBnenne nenbix uyucen B P-MuHbBIX
CHUCTEMAaX CUHUCIICHMUS.
Apudmernueckue onepanuu B P-U4HbIX cucTemax
CUHCIICHUSI.
1.2 | DneMeHTB MATEMATUYECKON 10 Jlormueckne  BbICKa3biBaHuA.  Jlormueckue | YBepeHHO OTIepUPOBATH N3y9aeMbIMA
JIOTUKH 3HAUEHUS BBICKA3BIBAHUN. OIEMEHTapHbIE U | MOHATUSAMHU.
COCTaBHbIE BBICKa3bIBaHUS. Jlornveckue | AHaAIU3UPOBaTh  JIOTUYECKYIO  CTPYKTYPY
ornepauuu: «1» (KOHBIOHKLHUS, JIOTMYECKOE | BBICKA3bIBAHHM.
YMHOXEHUE), «MIIN» (IU3BIOHKIMA, JIOTHYECKOE | VIpom@ars  JOrMYeCKHe  BBIPAKEHUS  C




CIIO)KEHHE), «HE» (JIOTMUECKOE OTpULAHME),
«UCKITIOYAIOIIEee TN (CI0KEHUENIO MO0 2),
«UMILTUKALUA» (CleJOBaHKE), «IKBHUBAJICHIIHS
(Jlormyeckast paBHO3HAYHOCTb ).

IIpuopurer JIOTUYECKUX orepanui.
Ornpenenenue HWCTUHHOCTHU COCTaBHOTO
BBICKA3bIBAaHUS TPU HU3BECTHBIX 3HAYCHUSX
WCTUHHOCTU BXOJSAIIUX B HErO AJIEMEHTAPHBIX
BbICKa3bIBaHUW.  Jlormueckue  BBIpAKECHMUS.
[IpaBuna 3anucu JTOrMUECKUX BBIPAKCHUH.
[Toctpoenne TaOIUI] MCTUHHOCTH JIOTHYECKUX
BBIPKEHUI. Ynporienue JIOTUYECKHUX
BBIpOKEHUIH.  3aKOHBI  anreOphl  JIOTHUKH.
[TocTpoeHne  JIOTMYECKUX  BBIPAKEHHH  TIO
TaOJIMIIEUCTUHHOCTH.

Jlornueckue  3ME€MEHTBHL.  3HAKOMCTBO €
JIOTUYECKUMHU OCHOBaMU KoMIibioTepa.CymmaTop

MOMOIIBI0  3aKOHOB  aireOpbl  JIOTMKH.
Beruncusars 3HAYCHHE JIOTUYECKOTO
BBIDOKECHUS TPU  H3BECTHBIX 3HAYCHMAX
VICTUHHOCTH BXO/ISIINX B HETO 3JEMEHTAPHBIX
BBICKA3bIBAaHHH.

Crpouts  TaOmumpsl  UCTUHHOCTH  JUISA
JIOTUYECKUX BBIPAKCHUH.

CTpouTh JOTHYECKOE BBIPAXKEHUETIO TalJHIe
VCTHHHOCTH.

W3y4aTh Tormyeckue OCHOBBIKOMITBIOTEPA

Uroro no pazgeny

20

Pazgen 2. AnropuTMsbl M IPOrpaMMHPOBaHUE

2.1

SI3BIK TPOrpaMMHpPOBAHUS

34

A3pik  nmporpammupoBanus (C++). Cucrema
MIPOrpaMMHPOBAHUS: penakTop TEKCTa
IpOrpamMm, TPAHCIATOP,0TIIAAUHUK.

[lepemennas: Tum, umsi, 3HaueHue. Llembie,
BEIIECTBEHHBIE U CUMBOJILHBIETICPEMEHHBIE.
Oneparop mnpucBauBanusa. Apudmernyeckue
BBIDOKEHHUS W TOPSIOK WX  BBIYHCIICHHS.
Omnepanuy ¢ IeTBIMU YUCITIAMH: [IETIOYACICHHOE
JIeNIeHHEe, OCTaTOK OT JEJICHHUS.

[TpoBepka 1emMMOCTH OJTHOTO IIETOTOUHCITa

Ha JIpyroe.

Omepanmi ¢ BEIIECTBEHHBIMH — YHCIIAMH.
Bcerpoennsie pyHkIum.

PackpbIBaTh CMBICT N3y4aeMBIXITOHSTHH.
Hsyuarp KOMITOHEHTBI CHCTEMbI
MPOrpaMMHUPOBAHUS: penaxkTop TEKCTa
MPOrpamM, TPaHCIATOP,0TIIATUHUK.
XapakTepu3oBaTh LENbIE, BELIECTBEHHBIE U
CUMBOJILHBIETIEPEMEHHBIE.

Hcnonb3oBarh onepaToprnprucBanBaHUs.
Pa3pabaTpiBaTh IpOrpaMMBbI MO MPOBEACHUIO
ONEpalMii C LEJbIMA U BELIECTBEHHBIMU
YHCIIAMH.

3anmuchiBaTh  JIOTUYECKHE  BBIPAXKCHHS Ha
HA3y4aeMOM SI3BIKE MPOTPAMMHUPOBAHMUSL.
PazpabarpiBaTh mporpamMmbl,  COIEpIKaITUe




Crny4aiinbie (nceBociy4aitHbIe) qyuca.
Bernenus. CocraBHbie ycnoBus (Ha C++).
HaxoxxaeHne MUHMMYyMa U MaKCUMyMa U3 IBYX,
TPEX M 4eThIpEX uucels. Perienue KBaapaTHOro
YPaBHEHUS, UMEIOLIETO BEIIECTBEHHbBIE KOPHHU.
Jloruueckue nepeMeHHsbIE.

JuanoroBass omiIagka MporpamMm: IOIIArOBOE
BBIIIOJIHEHUE, IPOCMOTP 3HAYEHUH BEJIMYUH,
OTJIaJI0YHBIN BBIBOJI,BEIOOP TOUKH OCTAHOBA.
Hukn c ycnoBuem. Anroput™m EBximpa s
HaXO0XJACHHUS HanOOJIBIIEro OOLIEro AeInuTes
JIBYX HaTypaJbHBIX YHCEIL.

PazOuenne 3amucu HaTypagbHOTO 4YHCIA B
MO3UILIMOHHOMN CUCTEME C OCHOBAaHUEM, MEHBIIUM
w1 paBHbiM 10, Ha oTaenbHbIE LUQPHI.
Pa3noxxeHne HaTypalbHOTO YHCIIa Ha MPOCTHIE
COMHOXKHTEIH.

[ukn ¢ mnepeMeHHOH. ANTOPUTM HNPOBEPKH
HaTypaJbHOI'O YKCIIAa HAa IPOCTOTY.

Ananus JITOPUTMOB. Onpenenenue
BO3MOXXHBIX PpE€3yJIbTaTOB padOThl aJropuT™Ma
MpU 33JaHHOM MHOYKECTBE BXOJIHBIX JIaHHBIX,
OTpesieieHUe BO3MOXKHBIX BXOJHBIX JaHHBIX,
MPUBOJALINX K JAHHOMY pE3yJbTary.
O6paboTka TIOTOKA JAHHBIX: BBIYHCIICHHUE

KOJIMYCCTBA, CYMMEI, CpCAHCTO
apI/I(bMCTI/I‘-ICCKOF o, MUHHMAaJIbHOI'O n
MAaKCUMAJIBHOT'O 3Ha4YCHHI QJICMCHTOB
IIOCJICA0OBATCIIbHOCTH, YAOBJICTBOPAIOIIUX

3aJJaHHOMY YCJIOBHIO.
O06paboTKa CHUMBOJILHBIX TaHHBIX.
CuMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHBIE.

OlepaTopbl BETBJICHHSA, B TOM YHCIE C
UCTIOJNB30BAHUEM  JIOTMYECKHX  OIEpPaIii.
Pa3pabarbiBaTh TpOrpamMMBbl,  COJEpIKallie
ormeparopel  IHMKJIa  (C  yCIOBHEM, C
MIEPEMEHHOM ).

BhINONHATE aHATTN3 aNTOPUTMOB.
Pa3zpabareiBaTh mporpamMmsl i 00pabOTKH
MOTOKA JJAHHBIX,CUMBOJIBHBIX JIAHHBIX.
BBIOTHATE OT/IAIKY IPOTPaMMB THAJIOTOBOM
pexIMe.

CocTaBisiTb W BBIIOJHATH  OTJIAAKY
IpPOTpaMM, peaTn3yroImx THUIIOBBIC
QITOPUTMBI o0paboTku OJTHOMEPHBIX
YHCIIOBBIX MaCCHUBOB.

Ilpaxmuueckue padomot:

1. Ipozpammuposanue JIUHEUHbIX
aAneopuUmMos, npeononazarouwux Gbl4UcieHue
apugmemuieckux u 102UYeCKUX 8blpad*CeHUl
Ha A3vike npoepammuposanus C++).
Paspabomxa npocpamm, cooeparcanux
onepamopvl  6emeneHus,  Ha A3bIKe
npoepammuposanus C++.

3. Paszpabomxa npocpamm, codepascawjux
onepamopuvl Yukia, Ha SA3bIKe
npoepavmuposanusi C++ .




[TocumBoIBHAs 00pabOTKa CTPOK.

[Tomcyér yacToThl NOSABICHUSI CHMBOJIAB CTPOKE.
Berpoennbie GyHKIMH 111 00pabOTKU CTPOK.
TabauaHbIe BEJIMYHHBI (MaccuBbI).
Onnaomepabie MaccuBbl. COCTaBJICHHE HOTIAIKA
MPOrpaMM, PEATU3YIONINX TUIIOBBIC aJITOPUTMBI
00pabOTKM OJHOMEPHBIX YHCIOBBIX MACCHBOB,
Ha OJHOM W3 S3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Java, C#): 3amonHeHre 4MCIOBOTO
MacCHUBa CIy4allHBIMH YHCIIAMH, B COOTBETCTBUU
¢ dopmynoli wm TyréM BBOJA  YHCET,
HaXxOXJCHHE CyYMMBI DJJIEMEHTOB MAaCCHBA,
JUHEWHBIM TOMCK 33JaHHOrO0 3HA4YeHUs B
MaccMBe,  IMOJACYET  BJICMEHTOB
YIOBIICTBOPSIONIUX  3aJaHHOMY
HaX0XJACHUEe MUHUMAIBHOTO

MacCCHBa,
YCJI0BH1O,

(MakcuManbHOTO0) 2nieMeHTa MaccuBa.llonsitue o
CJI0HOCTH aJITOPUTMOB

Hroro no pazneny

34

Pa3nen 3. UndopManuoHHbIe TEXHOJIOTHH

31

DNEeKTPOHHBIE TaOIHIIBI

10

[lonatue 00 »57eKTPOHHBIX Tabnuuax. Turel
JAHHBIX B sYeHKax dJIEKTPOHHOM TaOIUIIbI.
PenaktupoBanue u popmaTUpoBaHUE TAOIHII.
Berpoennble ¢pyHKIMHU [T TTOMCKA MaKCUMyMa,
MUHUMYMa, CYMMBI " CpEIHEro
apudmernyeckoro. CoptupoBka U (puiIbTpanus
JaHHBIX B BbIIEJIEHHOM Juana3oHe. [loctpoenue
auarpamm (THCTOrpaMMa, Kpyropas Auarpamma,
TOoue4Hast AuarpaMma). Beroop tuna nuarpaMmel.
[IpeoOpasoBanue ¢GopMyn TpHU KOMUPOBAHUHU.
OTtHocuTenbHAsA, aOCONMIOTHasE W  CMeEIIAaHHAs

YBepeHHo ONEpUPOBATh M3y4aeMbIMHU
MOHATUAMM.
AHanu3upoBarb I10JIb30BATEIbCKUI

uHTepdeiic MPUMEHSIEMOT0 MPOTPAMMHOTO
cpenctBa B paboTe C  AJIEKTPOHHBIMH
TabINUIIAMH.

Onpenensarb  yCIOBUS W BO3MOXXHOCTH
MPUMEHEHUS MPOTPAaMMHOTO CpEeICTBa IS
pellleHrsT THIMOBBIX 3adad B paboTe ¢
AJICKTPOHHBIMU TAOTUIIAMH.

BreisBasaTe o0miee u pa3iuuusi B pa3HBIX
MPOrPaMMHBIX MPOAYKTaX, IpeTHa3HAYCHHBIX




ajpecarys

JUIsL  pelIeHHs OJHOrO Kiacca (pasHbIX
KJIACCOB) 3a/lad B paboTe C AJIEKTPOHHBIMU
TabIUIAMU.

PenaktupoBates (dbopMaTHpOBaThH
AJIEKTPOHHBIC TAOJIUIIBI.

BBIMONMHATE B DJIEKTPOHHBIX — Ta0IHIIAX
pacu€Tel TIO BBOAMMBIM IIOJH30BATEIIEM
dopMynaM C UCIOJIb30BAHUEM BCTPOCHHBIX
(GyHKUIMH.

AHaJIM3UPOBATH ¥ BU3YAJIM3UPOBAThHIAHHBIC B
AJIEKTPOHHBIX TA0JINIIAX.

Ilpakmuueckue paoomot:

1. Beoo oanmnwvix u popmyn, ogpopmnenue
mabnuywi.

2. Copmupoexa u urbmpayus OaHHbIX 6
NEKMPOHHBIX MAOTUYAX.

3. IHocmpoenue ouazpamm u 2paguxoe

8 2NEeKMPOHHBIX MAOIUYAX

Hroro no pazneny 10
PesepBHOE BpeMms 4
OBUIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME




9 KJIACC

[TonsTe 06 MHPOpPMAIMOHHON O€30MaCHOCTH.
Yrpo3sl

nH(pOpMallMOHHON 0e30IacHOCTH NpU padbore B
rJ100aNbHOM CeTH U METOJIbl MPOTUBOAEHUCTBUS
uM. [lpaBuna Oe3omacHOil ayTeHTUUKAIIH.
3amuTa nuaHoi nHpopmanuu B HTEpHETE.
be3zomnacHele cTpaTternu noseneHus B MHTepHere.
[IpenynpexaeHne BOBICYEHHS] B IECTPYKTUBHBIE
U KpUMHHaJIbHBbIE (OPMBI CETEBOM AKTHUBHOCTH
(kuOepOy/MHr, QUIIMHT © JOpyrue  (GopMbl
CETEeBOM aKTUBHOCTH)

Ne Haumenopanue KonnuecrBo OcHOBHBIE BH/BI eATeIbHOCTH
| pa3smesoB M TeM y4eGHOro IlporpammHuoe conepianme . !
n/n 4acoB o0yyarommxcst
npeamera
Paznen 1. llndpoBas rpaMoTHOCTH
1.1 | I'moGanpHas ceTh 10 I'nmobaneHas cerp MHurepHer. IP-agpeca y3moB. | YBepeHHO OIIEpUPOBATH M3y4aeMbIMU
WuTepHeT 1 cTpaTerun CereBoe XpaHEHUE TaAHHBIX. MOHATHSAMH.
0€e30macHoro MeTtonbl MHIMBUAYATBHOTO M  KOJJICKTHBHOTO| AHaIM3HPOBATH JIOMEHHbIE UMeHa
TIOBEJICHUS B HEN pasmenieHust HoBOH MHQpopmanuu B MHTepHETE.| KOMIIBIOTEPOB M ajpeca JIOKYMCHTOB B
bonpme  nmanHble  (MHTEpHET-IAHHBIE, B WutepHere.
YaCTHOCTH JAHHBIE COIMATIBHBIX CETEH). OnpenensaTh MUHHMAaJIbHOE BpeMs,
Pazpabotka Be6-cTpanu. A3pik HTML. HeoOXoIuMoe Ul TIepeayd  H3BECTHOTO
Crpykrypa BeO-CTpaHMIBI. 3arojloOBOK U TENO| o0péMa JAHHBIX 10 KaHally CBsi3U C
CTpaHulbl. JIOrMYecKas pasMeTKa: 3arOJIOBKH, papactnpivu XapaKTepHUCTHKAMH
ab3anpl.  Paspabotka cTpaHu coJIepKaIIIX
H P PaHui, sleprart PazpaOaTbiBaTh  BEO-CTpaHUIBI Ha  SI3bIKE
PUCYHKH, CIIUCKU U TUIIEPCCHUIKH. HTML

PacniozHaBaTe NOTEHUMAIBHBIE YIPO3Bl U

BpEeIHbIE  BO3ICWUCTBUS,  CBSI3aHHBIE  C
UH(POPMAIIMOHHBIMU u
KOMMYHUKaIIUOHHBIMU TEXHOJIOTUSIMH,
OLICHMBaTh  IpejajaraeMble OyTH  UX
yCTpaHEHHUsI.

ITpumeHnsaTH 6e3omacHbIe CTpaTeruu
noBeneHus B IHTepHere.

N3ygarp  BOmpoc O  NpeayNpexIeHUU
BOBJICUEHUS B JECTPYKTHUBHBIE u

KpUMUHAIBbHBIE (POPMBI CETEBOMAKTUBHOCTH.
Ilpaxmuueckue padomut:

1. Coszoanue KOMNJIEKCHbIX
UHDOPMAYUOHHBIX 00BEKMO8 6 8ude 6eo-




cmpanuy, BKIIOUAIOUUX epaguueckue
006veKmbl, c UCNONIb308AHUEM
KOHCMPYKMOPOo8(uabioHos).

2. 3uaxomemeo ¢ mexanusmamu obecheuenus
npueamuocmu U 6e30nacHol  pabomul ¢
pecypcamu cemu Humepnem, memoodamu
aymenmugurayuu, 8 mom yucne
NPUMEHSEMbIMU 8 CEPBUCAX 20CYCILYS

1.2 | Pab6ora 4 Buner nestensHoctu B MutepHere. MHTepHeT- | YBepeHHO OTIepPHPOBATH M3y4aeMBbIMHU
B MH(QOPMAIIMOHHOM CEPBHUCHI: KOMMYHHUKAIIIOHHBIE CCPBHUCHI | TOHATUSAMM.
[POCTPAHCTBE (moutoBast  ciyx0a, BumeokoHpepeHir ¥ | I[pUBOAMTL MpHMEpPHI CUTyalui, B KOTOPBIX
JPYTHe CepBUCHI), CIPABOYHBIE CITyKObI (KapThl, | TPeOyercs UCII0JIB30BATD
pACIMCAHUS M IPYIHe), [OMCKOBbIC CIyKObl, | KOMMYHHKAIIMOHHbBIC CEPBHCHI, CIIPABOYHBIC 1
CITyKOBI OOHOBIIEHUSI nporpammHoro | TOMICKOBBIE CITYKOBI 1 Ap.
obecrieuenus.  CepBHCBHI  T'OCYIapCTBEHHBIX OnvpenenaTL KOJIMACCTBO CTpaHuL,
Iy HA/IEHHBIX  MTOMCKOBBIM  CEPBEPOM  TI0
OBaUHbIE XpAHWIHILA JaHHBIX. 3anp0ca1\f C HCIIOJIb30BAaHUEM JIOTUYECKHX
CpenctBa COBMECTHOH pa3pabOTKH JOKYMEHTOR onepanu.
(oHTaiH-0dHCE). [TpuBOIUTE TIpUMEpHI YCIYT, MOCTYIHBIX Ha
[IporpamMmmHOe oOecriedyeHre Kak BeO-CEpBUC ceppucax rocynapCTBeHHH)f YCIyr.
OHIAfiHOBBIE  TEKCTOBBIE M rpadbudeckue [TpuBOIUTE MPUMEPHI OHIANHOBBIXTEKCTOBBIX
PEIaKTOPBI, CPeIbl Pa3paboTKH MPOrpaMm W rpaduYecKuX  PEAKTOPOB,  Cpesl
pa3pabOTKUIIPOrpamMM.
Hcnons30Bath o0ayHbIe XpaHWIUIIA
JTAaHHBIX.
Ilpakmuueckue padomuwi:
1. Iouck ungopmayuu ¢ cemullnmepnem no
3anpocam ¢ UCNONBL30GAHUEM NOSUUECKUX
onepayutl.
2. Hcnonvzosanue oHnatiH-oguca onsl
paspabomxu OOKyMeHmos
Hroro no pasaeny 14




Paznen 2. Teopernyeckue 0CHOBbI HHPOPMATHKH

2.1

MonenupoBaHue Kak
MCTO IMTO3HAHUA

12

Mognens. 3amaum, pemaeMble € OMOUIbIO
monenupoBanus. Knaccupukamum —Mopenei.
MarepuanbHbie (HaTypHbIE) u
UH(POPMALIMOHHBIE MOJICIIH.

HenpeppiBHbIE UM JHUCKPETHBIE  MOJEIIU.
Nmurtaunonnsie Momenu. WrpoBele  MOJEIH.
OneHka afieKBaTHOCTU MOJAEITUMOJIETUPYEMOMY
00BEKTY U LEISIM MOJEIUPOBAHMUSL.

TaOnuuHEbIE MOJEIIH. Tabnuua Kak
IPEeCTaBICHUE OTHOLICHHUS.

ba3plr nmansbix. OTOOp B TabiMie CTPOK,
YIOBJIETBOPSIOUIMX  3a/laHHOMY  YCJIOBHIO.
PazpaboTka omHOTAONMMUHOM ©a3bl JaHHBIX.
CocraBnenue 3anpocoB K 0a3e JaHHBIX C
MOMOIIbIO BU3YAJIBHOTO PEAKTOPA.

I'pad. Bepmuna, pebpo, IyTb.
OpueHTHpOBaHHBIE M  HEOPHUEHTHPOBAHHBIE
rpadsl. J[nuHa (Bec) peOpa. BecoBas marpuuna
rpada. JliivHa myTH MeXIy BepLIMHAMH rpada.
[Touck onTumansHOro NMyTH B rpade. Havanphas
BEpIlIMHA (MCTOYHMK) M KOHEYHasl BepIIMHA
(cTOK) B OpHEHTUPOBAHHOM Tpade.
Beluncrienue konudecTsa IyTeu

B HalpaBJIeHHOM alMKInyeckoM rpade./lepeso.
Kopens, BepmmHa (y3en), nuct, pedpo (myra)
nepesa. BeicoTa nepesa.

ITonnepeso. [Tpumepsnt UCIIOJIb30BAHUS
nepeBbeB. llepebop BapuaHTOB € IMOMOIIBIO
Jepesa.

IlongTe MareMaTHYeCcKOM MoACIW. 3ajauu,
pelaeMple € IMOMOILBI  MaTeMaTHYECKOro

YBepeHHo OIepUpOBATH M3y4aeMbIMU

[IOHATUSMH.

Onpenensate Bu HHOOPMAITMOHHOWUMOACTH B

3aBHCHUMOCTH OT CTOSIICH3aauH.

AHam3upoBath WHQGOPMAIMOHHBIE MOCIU

(Tabmunpl, TpaduKy, IAUAarpaMMbl, CXEMBl H

p.).

OcCymecTBIIATh CUCTEMHBIM aHaIn3 O0BEKTa,

BBIICTISITh CPEJM €r0 CBOMCTB TE€ CBOMCTBA,

KOTOPBIC CYNIECTBEHHBI TOYKH 3PEHUS eI

MO/ICIIMPOBAHHUSL.

OLieHUBAThH aJICKBaTHOCTD MOJCIIH

MOJICIIUPYEMOMY ~ OOBEKTY U LEIAM

MO/ICIIMPOBAHHUSL.

CTpouTh M WHTEPIPETUPOBATH pa3THYHBIC

nH(pOpPMaIMOHHBIE MOJEITH (Tabmu1re!,

JMarpaMMel, Tpadsbl, JEPeBO, CXEMbI, OJIOK-

CXEMBI alTOPUTMOB).

HccnenoBarh ¢ MOMOIIBIO HH(POPMAIIMOHHBIX

Mojeaeli OOBEKTBI B  COOTBETCTBHH  C

IMOCTaBJICHHOM 3a7a4eii.

N3zydats STaIbI KOMITBIOTEPHOTO

MO/JIEIIMPOBAHMUSL.

PaGorath ¢ TOTOBBIMH KOMIIBIOTEPHBIMHU

MOJICJIIMH U3 Pa3IMYHBIX  MPEIMETHBIX

obOnacTeii.

Ilpaxmuueckue padomol:

1. Coz0anue oonomabnuunoii 6azvr oanuwix.

Touck oannvix 6 2comosotibase.

2. Paboma ¢ 20moebiMu KOMRbIOMEPHLIMU
MOOENAMU U3 PASTUYHBIX  NPEOMENHBIX
obnacmeil.




(KOMITBIOTEPHOTO)

MOACIINPOBAHUA. OTanume MaTeMaTHYSCKOM
MOACIN OT HaTypHOﬁ MOACIHN U OT CIIOBECHOI'O

(fuTepatypHOro) onucaHus 0OBEKTA.

ITtanel KOMIIBXOTCPHOI'O MOICINPOBAHUA:
IIOCTaHOBKa 3aJa4u, IIOCTPOCHUC
MaTeMaTHYeCKOM MOACIH, IIporpaMmMHas
peain3anmsi, TCCTUPOBAHUC, IMPpOBCACHUC

KOMITBIOTEPHOT0 HKCIIEPUMEHTA, aHATU3
€ro pe3yJbTaToB, YTOUHEHUE MOJIENIN

3. [Ipocpammuas peanu3ayusakoMnviomepHoll
Mmooenu

Uroro no pazgeny 12
Pa3nes 3. AJIropuTMBI M MPOrpaMMHPOBAHUE
3.1 | Pazpaborka 24
aJIrOPUTMOB U
porpamm

Pa30uenue 3amaun Ha moa3aayn.

BcnomorarensHbie aJITOPUTMBbI
(moarporpammsl, npouenypsl,  (QyHKUUH).
[TapameTppl  kKak  CpPEeACTBO  HM3MEHEHUSA

pe3ynbTaTOB pabOTHI MOAMPOTPAMMBL.
Pesynprat ¢pynknun. JlornueckuedyHKIMH.
Pekypcust. PexypcuBHbIE MOAIIPOrPAMMBI
(mporteypsl, GpyHKIUN). YCIOBUE OKOHYAHMS
pekypcun (06a3oBble ciydau). llpumeneHue
peKkypcuu ais nepebopa BapuaHTOB.
CoptupoBka MacCHBOB. BerpoeHHble
BO3MOXXHOCTH COPTUPOBKHM BBIOPAHHOTO SI3bIKA
MIPOrpaMMUPOBAHUSI.

JIBOMYHBI ITOKCK B YIIOPSIAOYEHHOM MacCHUBE.
JIBymepHble MaccuBbl (MaTpuilbl). OCHOBHBIE
ITOPUTMBbI 00paOOTKU ABYMEPHBIX MAaCcCHBOB
(MaTpuL): 3amoJIHEHHE ABYMEPHOIO MaccuBa
CIIy4alHBIMU YMCJIAMH U C UCHOJIb30BAaHUEM
dbopMyn, BBIUMCICHHE CYMMBI  BJIEMEHTOB,
MUHHUMyMa W MaKCUMyMa CTpPOKH, CTOJOIa,

YBepeHHo
MOHATHUSIMHU.
OcymiecTBiATh pa3OUEHNE MCXOIHOM 3a7auu
Ha T0/13aJa4H.

OIEPUPOBATH M3y4aeMbIMU

Pa3pabarbiBaTh IpOrpaMMBbl,  COJEpKalue
OJIpOrpaMmy(bl). Pa3pabatsiBaTh
IPOrpaMMbl,  peIHU3YIOIME  HECIOXKHbIE

PEKYPCHUBHBIE aITOPUTMBI.

Pa3paOaTbiBaTh mporpamMmsbl it 00pabOTKU
OJTHOMEPHOT'0 MAaCCHBAIIEIIBIX YHCEIL.
PazpabaTpiBaTh TPOTpPaMMBI, PEATHU3YIOIINE

HECJIOKHBIE AITOPUTMBI o0paboTku
JIBYMEPHBIX MaCCUBOB (MaTpHII).
Pazpabotka  mporpamm, peann3yonmx

TOPUTMBI  peIlIeHUs] 337a4 C TOMOIIbIO
JMHAMHYECKOTONPOrpaMMHUPOBAHUSI.
PazpaGorka  mporpamMMm,  peagH3yOLINX
aJITOPUTMBI 00PAOOTKHU JAHHBIX, XPAHIIIUXCS
B TEKCTOBBIX (haiiyax.

Ilpakmuueckue paoomuwi:




Juana3oHa, IIOMCK  3aJaHHOrO0  3HAuY€HUSs.
CopTupoBKa 1O  HECKOJBKHUM  KPUTEPHUSIM
(YpOBHSM).

Junamudeckoe MporpaMMHUpOBaHHe. 3ajaud,
peliaeMple € MOMOIIBIO  JTUHAMHUYECKOTO
MPOrpaMMUPOBAHUS:  BbIUMCIIEHUE  (DYHKIUH,
3aJJaHHBIX PEKYpPpPEHTHOM (HopMyIoH, moacuéT
KOJIMYECTBA BapUaHTOB, BHIOOP ONTHUMAIBHOTO
peleHHs

Cocmasnenue u  omnadka  NPOSPAMM,
UCNONL3YIOWUX NOONPOSPAMMYL (NPOYedypbl,
@ynxyuu), na C++.

1. Cocmasnenue u omnadxa npozpamm,
Dpeanu3yioumux peKypcusHvle ancopummsl, Ha
C++.

2. Cocmaenenue u omnadka npoepamm,

peanusyrouux munosvie anzcopummbol

obpabomku OOHOMEPHbIX YUCTIOBbIX
maccueos, na C++.

3.  Cocmaenenue u omnadka npozpamm,
peanuyiouux Munogvle aneopummbl
00pabomxu 08YMePHbIX MACCUBO8

(mampuy), Ha C++.

5. Cocmasnenue u omaadka npocpamm,

Peanu3yioumux aneopummsl peueHus 3a0ad ¢

HOMOWBIO OUHAMUYECKO20

npoepammuposarus, Ha C++.

3.2 | Vipasnenue 4 Vnpasnenue. Curnan. OOpaTHasi  CBS3b. VYBEpeHHO  OmepupoBaTh  HU3y4YaeMbIMHU

[TomydeHune CUTHANIOB OT MU(PPOBBIX JATYUKOB ITOHSTHSIMH.
[Ipumepsl  UCIIONB30BaHUs  NPUHLIMIA AHaM3UpOBaTh  OTHOIICHUS B  JKUBOWU

oOpaTHOM CBSI3M B CHUCTEMax YIpaBIEHUS [PUPOAE, TEXHUYECKUX U  COLUAIBHBIX
TEXHUYECKUMH YCTPONCTBAMHU, B TOM YHUCIIE B (mKosa, CeMbsA U Jp.) CUCTEMAX
POOOTOTEXHHUKE. ITpumepst ¢ no3uuui ynpasieHus. IIpuBoauth
POOOTU3UPOBAHHBIX CHCTEM MpUMEPBI POOOTHU3UPOBAHHBIX CUCTEM U
(cuctema ynpaBiieHUS JBUKEHUEM OMHCHIBATh TMPHUHIUIBI HMX PabOTHI.
B TpaHCHOpTHOfI CUCTEME, CBapO4YHasd JIMHUA Hpakmuqea(ue paﬁombl:
aBTO3aBOJIa, ABTOMATH3UPOBAHHOE YNpPABJIECHHUE | [. 3nakomcmeo ¢ yuebHoil cpedoil
OTOIINICHUEM J0Ma, ABTOHOMHas CUCTEMA pagpa60m]<u npoepamm ynpaenerust
YIPABICHUS. TPAHCIOPTHBIM ~ CPEACTBOM U | Qguoicyuyumics. pobomamu
JIPYTHUE CUCTEMBI)

Hroro no pazgeny 28




Pa3nen 4. UndopManmoHHbIE TEXHOJIOTHI

4.1 | DieKTPOHHBIE TAOIHIBI 8 VYcioBHBIE  BBIYUCIEHHUS B OJCKTPOHHBIX | BBIMOMHATE B AMEKTPOHHBIX  TabIUIAX
tabiuuax. CyMMHpOBaHHE U IOJCUYET 3HAYCHHUM, | pacuéThl IO BBOJMMBIM IIOJIB30BATEIIEM
OTBEUAIONIUX 3aJaHHOMY ycloBuio. OO0pabdoTka | (hopmynam
00JBIINX HAOOPOB/IAHHBIX. C  HCIOJb30BAHMEM  BCTPOCHHBIX
Junamuueckoe MporpaMMHUpOBaHUE B | (yHKIHUH.
AIIEKTPOHHBIX TAOJINIIAX. OcyIecTBIATh YUCICHHOE MOJEIHPOBAHNUE B
YyciieHHoe MOJCIIUPOBAHUE B MMPOCTHIX 3alavyax U3 pa3JINIHbIX ITPEAMCTHBIX
3IEeKTPOHHBIX Tabnmiax. YmcnenHoe pemenme | oOnacreil. Haxoauts pelieHue ypaBHCHHM
yYpaBHEHUU C TMOMOIUIbI0 Moabopa mapamerpa. | YMCICHHBIMH ~ MCTOAaMH  C  TIOMOIIBIO
[Torck onTUMAIBHOTO PEIICHUs JICKTPOHHBIX TAOIHLL.
Haxonuth  onTuMmanbHble  pelIEHUS  C
MTOMOIIBIO AIIEKTPOHHBIX TaOJIHII.
IlIpakmuueckue padomot:
1. Obpabomxa 6orvuiux naboposoanmbix.
2. Yucnennoe ModenupogaHue 8
91eKMPOHHBIX MAOIUYAX.
3. Yucnennoe  pewenue  ypasmeHuii
HOMOWBIO INIEKMPOHHBIX MAOIUY.
4. Pewenue 3a0ay onmumusayuu ¢ ROMOUbIO
91eKMPOHHBIX Mabauy
4.2 | UndpopmanmoHHble 2 Ponp wuH(QOpPMAaMOHHBIX TEXHOJOTUH B PackpeiBaTh  CMBICT  M3y4aeMbIX
TEXHOJIOTHH pPa3BUTUU  SKOHOMUKM  MHpA, CTpaHbl, TTOHSTHA.
B COBPEMEHHOM peruoHa. OO6cyxnate pob MHPOPMAITMOHHBIX
oOecTBe OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI. TEXHOJIOTHil B COBPEMEHHOM MHpE.

[Tpodeccun, cBa3aHHble ¢ UHOOPMATUKON H

UHGOPMAIIMOHHBIMH TEXHOJIOTUSIMU: BeO-
u3anlHep, MIPOTPAMMHUCT, pa3paboTank
MOOWMIIbHBIX MPUIIOKEHUH, TECTUPOBLIUK,

apXUTEKTOp  MPOrPaMMHOIO obecrieueHus,
CHELMAINUCT IO aHAJIM3y JAaHHBIX, CHUCTEMHBIH
aJIMUHUCTPATOP.

OO6cyxnarpb 3HAYEHHE OTKPBITBIX
00pa3oBaTeNbHBIX pecypcoB 51
BO3MOYKHOCTH 150:4 HCITOIB30BAHUS.

AHaM3UpoBaTh  IUQPOBHIE  HABHIKH,
KOTOPBIMH JJOJDKEH 00J1aaTh BBITYCKHUK
IIKOJIBI.

W3yuath npodeccuu, CBsI3aHHBIE C




3HaKOMCTBO C  IEPCIEKTUBHBIMU
HAaIpaBJICHUSMH pa3BHUTHUS
WH(OPMAIIMOHHBIX TEXHOJOTHHA (HA
PUMEPE UCKYCCTBEHHOTO

WHTEJUIGKTa ¥  MAIIMHHOTO  OOYYeHHS).
CucreMbl yMHOTO TOpoAa (KOMIIBIOTEPHOE
3pEHHE U aHAJIU3 OOJIBIINX JTAHHBIX )

UHPOPMATUKOHN 1
MH(POPMALIMOHHBIMH TeXHOJIOTUSIMH. V3ydaTh

MEPCIEKTUBHBIC  HAMpABICHUS  Pa3BUTHUSA
MH(OPMALIMOHHBIX TEXHOJIOTHI.
AHanu3upoBaThb  CUCTEMbl  YMHOTO
ropoja.

Ilpakmuueckue padvomot:

1. Coz0anue npezenmayuu
o npogeccusix, ceazannuvix ¢ UKT

Hroro mo pazneny 10
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME

[IpoBepsieMble TPeGOBaHMS K pe3y/IbTaTaM OCBOEHHsI OCHOBHOM 06pa3oBaTe/ibHOM nNporpaMmsl (7 Kjacc)

Kon IIpoBepsiemble NpeIMeTHBIC Pe3yIbTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOTI'0 00111er0
NPOBePsIeMOro o0pa3oBaHus
pe3yJabTara
1 ITo Teme «{udpoBas rpaMOTHOCTH)

11 [TosicHATH Ha TpUMEpax CMBICT MOHATUH «HHPOPMAIHL», «MHPOPMAIIMOHHBIA MPOIEecc», «o0paboTka MHPOPMALUNY, «XPAHCHHUE
uH(pOpMaIIUN Y, «Iepeaada HHPOPMaITUN»

1.2 [IpuBOIUTH TNpHMEPbI COBPEMEHHBIX YCTPOWCTB XpaHEHHs U Tepedauyd HH(OpPMALUMH, CpPaBHUBATh MX KOJIWYECTBEHHBIC
XapaKTePUCTHKH

13 [TosryuaTs ¥ UCTIOIB30BATh MHPOPMALIHIO O XapaKTEPUCTUKAX EPCOHATIBHOTO KOMITbIOTEPA U €T0 OCHOBHBIX 3JIEMEHTax (IIpoleccop,
olepaTUBHAs MaMsATh, TOJITOBPEMEHHAs MaMsITh, yCTPOIICTBA BBOJIA - BHIBOJIA)

14 COOTHOCUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 33/1a4aMH, PEIIAEMBIMH C €70 IIOMOLIBIO

15 OpueHTHpOBaThCSI B UEPAPXUUYECKON CTPYKType (pailsioBol cHUCTEMBI (3amUChIBaTh MojJHOE MMs (aitma (karamora), myTh K (aitry
(karajory) 1o UMeEIoIIeMycs OMMCAHUIO (aiJIOBOI CTPYKTYpBl HEKOTOPOTO HH(POPMAIIMOHHOTO HOCUTEIIS)




1.6

Paborate ¢ (ailioBoii cucTeMOil NEpPCOHATLHOIO KOMIIBIOTEpAa C HCIOJIb30BaHHWEM rpaduueckoro uHTepdeiica: cos3naBarb
(komupoBaTh, MEpeMeIaTh, MEPEUMEHOBHIBATh, YNAIATh W ApXUBHPOBATh (HAIbl M KaTajloru, HUCIOJIb30BaTh AHTUBUPYCHYIO

IPOrpaMMmy)

1.7 Hckats nnpopmanuio B IHTepHETE (B TOM UYHUCIIE 110 KIFOYEBBIM CJIOBAM, 110 U300paK€HHIO), KPUTUUECKH OTHOCUTBCS K HalJIECHHOM
MH(pOpPMalLlMY, OCO3HAaBaTh ONACHOCTb Ul JMYHOCTH M OOIIECTBA paclpOCTPAHEHHUs BPEAOHOCHOW HH(POpPMALMU, B TOM 4YHUCIE
IKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

18 [TornMathb CTPYKTYpY apecoB BeO-pecypcoB

1.9 M cronp30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHKALIUH

1.10 Cobmronats TpeboBaHMs OE30MACHON KCILTyaTallud TEXHUYECKUX CPEACTB MH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
co0JII0/1aTh CETEBOM ITHKET, 6a30Bble HOPMbI HH(OPMALIMOHHOM 3THKH U MpaBa IpU paboTe ¢ MPUIOKEHUSIMH Ha JH0ObIX YCTpOcTBaxX
u B MlHTepHETE, BEIOMpPATh 0€30IaCHBIE CTPATETUH ITOBEICHUS B CETH

111 [TpumeHsATH METOABI MPO(UIAKTUKN HETaTUBHOTO BIIMSHUS CPEICTB MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH Ha
3/I0POBBE MOJIH30BATENS

2 ITo Teme «TeopeTndyeckre OCHOBBI HH(POPMATUKI

2.1 KomupoBaTe W NeKomupoBaTh COOOIICHUS IO 3aJaHHBIM MpaBUJIaM, JE€MOHCTPUPOBATh MOHWMAHHME OCHOBHBIX IPHHIIAIIOB
KOJMPOBaHUs HH(OPMAIMK Pa3IUuHOI TPUPOIbI (TEKCTOBOM, rpaduyecKoi, ayano-)

2.2 CpaBHMBATh JUIMHBI COOOILEHUH, 3aMCaHHBIX B Pa3IMUYHBIX al()aBUTaX, ONEPUPOBATH €AMHUIIAMHM M3MEpPEHHs] MH()OPMAIIMOHHOTO
o0beMa 1 CKOPOCTH Tepeiaun JaHHbBIX

2.3 O1neHnBaTh M CPaBHUBATH Pa3Mephl TEKCTOBBIX, TPaUIECKUX, 3BYKOBBIX (haiiioB 1 Buaeodaition

3 [To Teme «HpOpMaLIMOHHBIE TEXHOIOTHI
3.1 [IpencraBiasTh pe3yabTaThl CBOCH AEATEIBHOCTH B BUJIE€ CTPYKTYPUPOBAHHBIX UIUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTHMEIUIHHBIX

MIPE3CHTALNI




[IpoBepsieMble 3/1eMeHThbI coAepKaHus (7 Kaacc)

Kon IIpoBepsieMblii 3J1eMeHT COePKAHUS
1 [{udposas rpaMoTHOCTH

11 KommproTep - yHHMBepcanbHOE BBIYHCIMTEIBHOE YCTPOHCTBO, paboTaromiee Mo mporpamme. THIbI KOMIIBIOTEPOB: MEPCOHAIBHBIC
KOMITBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CylepKOMIbIoTepbl. MoOmIbHbBIE yeTpoiicTBa. TexHnka 6e301acHOCTH U IpaBuiia paboThI
Ha KOMIBIOTEpE

1.2 OcHOBHBIE KOMITOHEHTHI KOMIIbIOTEpA U MX HazHaueHue. [Ipomneccop. OnepaTuBHas U AOITOBPEMEHHAs TAMATh. Y CTPOICTBA BBOJIA H
BbIBOZIa. CEHCOPHBIH BBOJ, JAaTYMKU MOOUJIBHBIX YCTPOMCTB, CpeAcTBa OMOMETPHUECKON ayTeHTU(PUKALIUN

13 Hcropus pa3BUTHs KOMIBIOTEPOB M MporpaMmHoro otecrneueHus. [lokonenus komnbrotepoB. COBpeMEHHbIE TEHJICHIIMU Pa3BUTHS
KomrbioTepoB. CynepkomnbioTepsl. [lapannensubsie Berunciaenus. [lepconanbHblii KommbioTep. [Ipomeccop U ero XxapakTepuCTHKH
(TakTOBas YaCTOTA, Pa3pAAHOCTh). OniepaTuBHas NaMsATh. JlONroBpeMeHHas NaMATh. Y CTpOHCTBa BBOJIA U BbIBOJIA. O0BbEM XpaHUMBIX
JAHHBIX (ONEepaTUBHAs TMaMATh KOMIBIOTEpA, JKECTKHH JWCK W TBEPIOTENBbHBIM HAKONMHUTENb, IMOCTOSHHAS MaMATh CMapTQOHA) H
CKOPOCTB JIOCTYIIA /ISl Pa3IUYHBIX BHJIOB HOCUTENIEH

14 [TporpamMHoe oOecrnieueHne kommbtoTepa. IIpukiagHoe mnporpammHoe obecnedeHue. CHCTEMHOE MpOrpaMMHOE OOecledeHue.
Cuctems! mporpammupoBanusi. [IpaBoBas oxpaHa mporpaMm U 1aHHBIX. becriaTHbIe U yClI0BHO-0ecIuiaTHbIe mporpammbl. CBOOOHOE
IporpaMMHOe oOecrieueHne

15 @aiinsl ¥ nanku (karanorn). Tumnsl ¢aiinos. CoiicTBa (aiiinoB. XapakTepHble pa3Mepbl (paidioB pa3IUUHbIX TUIIOB (CTpaHMIIA TEKCTA,
9JIEKTPOHHAs KHHra, (hoTorpadusi, 3auch NeCHU, BUACOKIHII, TOTHOMETPAKHBINA (HUIIEM)

1.6 [Tpunuuns! noctpoenus ¢aiinoBeix cucrem. [TomHoe nums daiina (manku, katanora). [TyTs k ¢aiiny (manke, karauory)

1.7 @aiinoBblii MeHemkep. PaboTa ¢ daiinamu 1 mankamu (Katajaoramm): co3JaHue, KOMMPOBaHUE, NEpeMEIIeHUe, TepeUMEHOBaHNE U
ynanenue (aitioB u namnok (karamoros). [louck ¢aiiioB cpencTBaMu OneparuoHHON CHCTEMBI

18 ApxuBanusi JaHHBIX. crionp30BaHme MporpaMM-apXuBaToOpoB

19 KommbroTepHbie BUPYCHI U APYyrHe BPEIOHOCHBIE MTPOrpamMMbl. [IporpamMMebl [Utst 3aIIUTHI OT BUPYCOB

1.10 OObenunenue kommbioTepoB B ceTh. CeTh WHTepHeT. Beb-crpanwmia, BeO-caiiT. CtpykTypa anpecoB BeO-pecypcoB. bpaysep.

[Touckosslie cucteMsl. [Tonck nHOpMaLIKMK MO KIIOYEBBIM CIIOBaM U IO N300pakeHu1o. JlocToBepHOCTh HH(GOPMAIIUH, TOJIYYEHHOM 13
HuTepnera




111

CoBpeMeHHbIE CepBUCHI UHTEPHET-KOMMYHHUKAIIUN

1.12 CerteBoil 3THKET, 0a30BbIe HOPMBI MH(POPMAIIMOHHOW ATHUKM M TpaBa npu padore B cetu HHTepHer. CrpaTeruu 06e30mMacHOro

noBeneHus B IHTepHere
2 Teopernueckrue OCHOBBI HHPOPMATUKU

2.1 Hudopmarnius - 0JHO U3 OCHOBHBIX MOHITHI COBPeMEHHOM Hayku. MIHpopMmaIus Kak cBeIeHUs, IpeAHa3HAUCHHBIE IS BOCIIPUSITUS
YeJI0BEKOM, U MHPOpMaUs KaK JaHHbIE, KOTOPhIE MOTYT ObITh 00pab0TaHbl aBTOMAaTH3UPOBAHHOMN CUCTEMOI

2.2 JIucKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCAHUS HENPEPHIBHBIX OOBEKTOB M IPOLIECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.
HubopmalinoHHbIE TPOIECCHI - TPOLIECCHI, CBA3aHHBIE C XPAaHEHHUEM, ITPeoOpa3oBaHUEM U Tepeiadeil TaHHBIX

2.3 CumBon. Andasut. MomHocTts andasura. PaznooOpasue s3bikoB U andaButoB. EcTtecTBeHHBIE U (opManbHble S3bIKU. AnaBuUT
TEKCTOB Ha pycckoM s3bike. [IBonunbIif andaBut. KonnyecTBO BCEBO3ZMOKHBIX CIIOB (KOJOBBIX KOMOUHAIIMIN) PUKCUPOBAHHON JITTHHBI
B nBonmuHOM aindasute. [IpeodpazoBanue nodoro anpasuta K ABOMYHOMY. KonndecTBO pa3inyHbIX ClIOB (PMKCHPOBAHHOH JUIMHBI B
andaBuTe ONPEIEICHHON MOIITHOCTH

2.4 KoaunpoBanue cuMBoJIOB 0J1HOTO ajiaBUTa C MOMOUIbIO KOJOBBIX CJIOB B IpYyroM andaBuTe, KOJA0Bas TabIULa, 1€KOIPOBAaHUE

2.5 JIBonunslii kof. [IpencraBienne qJaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOMYHOM aji(paBuUTe

2.6 HNudopmaninoHHbIii 00bEM TaHHBIX. BUT - MUHUMAaNbHAS eJMHUIIA KOTUYecTBa HHGOpMAIIMK - TBOMYHBIN paspsi. baiit, kumoOairT,
MerabaiT, ruradbamnT

2.7 CxopocTb nepenaun JaHHbIX. EAMHUIIBI CKOPOCTH Nepefayuu NaHHbIX. MckaxeHne nHpopMaluu npu nepenade

2.8 KoaupoBanue tekcroB. PaBHomepHblii k0. HepaBHomepnsiit koa. Komupoka ASCII. BocemuGutHbie koaupoBku. Ilonstue o
koaupoBkax UNICODE. JlekoaupoBanue coo0IeHni ¢ HCIOIb30BaHNEM PaBHOMEPHOTO M HEpaBHOMEPHOTO0 koAa. MHpopMaloHHbIiH
00BEeM TEKCTa

29 OObmee mpezcTaBieHre O IMU(PPOBOM IMPEICTABICHUH ayJUOBHU3YaJIbHBIX U APYIMX HEMpPEpBIBHBIX JaHHBIX. KonupoBaHue 1Bera.
[{BetoBrie Mogenu. Monens RGB. I'mybuna konupoBanus. [Tamutpa

2.10 PactpoBoe u BekTOpHOE mpescTaBieHne n3odpaxkenuil. [lukcens. Ouenka HHPOPMAIMOHHOTO 00beMa rpauuecKux NaHHBIX JUIS
pacTpoBOro U300pAKEHUS

211 Koauposanue 3Byka. Pa3psiiHocTs 1 yactoTa nuckperusanuu. KonnuectBo kaHanoB 3anucu. O1ieHKa KOJINYECTBEHHBIX [1apaMeTPOB,

CBSI3aHHBIX C IPECTABICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB




HudopmaninoHHbIE TEXHOJIOTUI

3.1 TekcToBble TOKYMEHTBI M UX CTPYKTYPHBIE 2JIEMEHTHI (CTpaHMLa, ad3all, CTPOKa, CJI0BO, CUMBOII)

3.2 TekcToBBIi MpoLeccCop - MHCTPYMEHT CO3JjaHUs, peAaKTUPOBaHUs U popMaTupoBaHus TeKcToB. [IpaBuiia Habopa TekcTa

3.3 PenaxktupoBanue tekcra. CoiictBa cumBoioB. Ulpudr. Tunsr mpudros (pydrieHsie, ¢ 3aceukamu, MOHOIIHPUHHBIE). [lomykupHOe 1
KypcuBHOe HauepraHue. CBoiicTBa ab3aleB: rpaHMIIbl, a03alHbIM OTCTYII, MHTEPBaJ, BhlpaBHUBaHKHE. CTHIIeBOE (hOopMaTUPOBAHUE

3.4 CrpykTypupoBaHue MHGOPMALUU C MOMOLIbIO CIIMCKOB M Tabuui. MHoOroypoBHeBble cnucku. JloOaBieHHe TaOIUIl B TEKCTOBbIE
JOKYMEHTBI

3.5 BcraBka n300pakeHnii B TEKCTOBBIC TOKYMEHTHI. OOTeKaHe n300pakeHHi TEKCTOM. BKiTfoueHre B TEKCTOBBIN JOKYMEHT JHarpamMmm
u Gopmy

3.6 [TapameTpsl cTpaHuLIbl, HyMepalus cTpanull. Jlo6aBieHne B JOKYMEHT KOJIOHTUTYJIOB, CCHUIOK

3.7 [IpoBepka npaBonucanus. PacctanoBka nmepeHocoB. 1'010coBoit BBOJ TekcTa. OnTHYECKOE pacro3HaBaHue TekcTa. KoMIbroTepHBIi
nepeBoJl. Mcnons3oBanue cepBucoB cetu HTepHeT 11 00paboTKH TeKCTa

3.8 3HaKOMCTBO ¢ TpaduuecKkuMu peakropamu. PactpoBeie pucyHku. Mcnonb3oBaHue rpaguuecKkux NpUMHTHBOB

3.9 Omnepanuu peakTUpOBaHUs IrpaduuecKux 0OBEKTOB, B TOM yHuciie IU(POBbIX (hoTorpaduii: ”3BMEeHeHHe pa3Mepa, 00pe3ka, MOBOPOT,
oTpakeHHe, paboTa ¢ 001acTAMU (BblIEIEHUE, KOMUPOBaHKE, 3JIMBKA [[BETOM), KOPPEKIIH LIBETA, SPKOCTHU U KOHTPACTHOCTU

3.10 Bekropnas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEIICTBAMH TEKCTOBOTO IMPOIECCOpa WM IPYTUX MPOrpaMm
(mpuiosxenHwii). Jlo6aBieHuEe BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

3.11 [ToaroToBka MymbTUMEANIHBIX TIpe3eHTanui. Cnain. JloOaBineHue Ha ciaij TekcTa W u300paxeHuid. PaboTra ¢ HECKOIBKHUMH
craiiamu

3.12 JloGaBneHue Ha ciiaiii ayTMOBU3YAJIbHBIX TaHHBIX. AHUMAIM. [ unepcehliku




[IpoBepsieMble TPEGOBAHMA K pe3y/IbTATaM 0CBOEHHUSA OCHOBHOM 06pa3oBaTe/IbHOM nporpaMmsl (8 Kiacc)

Kon IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 0OCHOBHOT'0 00111er0
MPoBepPIeMOro o0pa3oBaHusi
pe3yJbTarTa
1 I[To Teme «TeopeTrueckre OCHOBBI HH(POPMATHKI

11 [TosicHATh Ha IpUMepax Pa3INuUs MKy MO3ULIMOHHBIMU U HEMO3ULMOHHBIMU CUCTEMAaMU CUUCIICHUS

1.2 3anuceiBaTh U CpaBHUBATH 1esbie yncia oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX CUCTEMAaX CYHMCIICHHs (C OCHOBaHUsAMH 2, 8, 16),
BBITMIOJHATH apu(METHUECKIE ONepalliy HaJl HUMU

13 PackpbiBaTh CMBICH IOHATUN «BBICKA3bIBAHUEY, <«JIOTMUECKAs ONEpalUs», «JIOTUYECKOE BBIPAXKEHHUE)

14 3anuceiBaTh JIOTMYECKUE BBIPAKEHUSI C HCIOJb30BAHMEM JIU3bIOHKIMM, KOHBIOHKIIMM M OTPHULAHUS, OINPEHENsATh HCTUHHOCTbH
JIOTUYECKHUX BBIPAKEHUH, €CIIM U3BECTHBI 3HAUEHUSI HCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIBI HCTUHHOCTHU IS
JIOTHUYECKUX BBIPAKECHUI

2 [To Teme «AATOPUTMBI U TPOTPAMMUPOBAHHE)

2.1 PackpeiBaTh CMBICT MOHATHH «UCHOJHUTENbY, «AJITOPUTM», «IIPOTPAMMay, TMOHHUMAs Pa3HUILy MEXIY YIOTPEOJICHHEM STUX
TEPMHHOB B OOBIJICHHON peur U B HH()OpMATHKE

2.2 OnuceIBaTh AITOPUTM PEIICHUS 33/1a4H Pa3IMUYHBIMHA CIIOCOOAMH, B TOM YHCIIE B BUJIE OJIOK-CXEMBI

2.3 CocTaBnATb, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE AITOPUTMbl C HCIOJIb30BAHUEM BETBIECHUW M LMKIOB MJIA
YIPaBJICHUS UCTIOJHUTEISIMU

2.4 Hcnonp30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3JIUYHBIX THIOB (YUCIIOBBIX, JJOTUUECKHX, CUMBOJBHBIX), a TAKKe COIEpIKalIue MX
BBIPKEHMSI, UCTIOJB30BaTh OMEpaTOp MPUCBAUBAHMS

25 Hcnonp30Bath mpu pa3pabOTKe IPOrpaMM JIOTUUECKHUE 3HAYCHHUS, OTIEPAIliU U BBIPAKEHUS C HUMHU

2.6 AHaTM3UPOBATh MPEIOKCHHBIC AJTOPUTMBI, B TOM UYHCJIE OMPENEIATh, KaKhue Pe3ybTaThl BOZMOXHBI TIPH 3aJaHHOM MHOYKECTBE
MCXOIHBIX 3HAYECHUI

2.7 Co3naBath ¥ OTJI&XXHMBATh MPOTPaMMbl Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, 1lkonbHbIHA

ANropuTMHYECKH SI3BIK), pearu3ylollue HECIO0XKHBIE aJrOpUTMbl 0OpaOOTKM YMCIOBBIX JAHHBIX C HCIIOJIB30BAaHHEM LIUKIOB M
BETBJICHUI, B TOM YHCJIE PEATM3YIOLIME TPOBEPKY AEIMMOCTH OJHOIO LIEJIOT0 YUCIIa Ha JPYroe, MPOBEPKY HATYpPaIbHOTO YKCIIA HA




MPOCTOTY, BbIACNEHUS (P U3 HATYpPaIbHOTO YKCIia

[IpoBepsiemble 3/1IeMeHThbI coAepkaHus (8 Kaacc)

Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
1 Teopernueckre OCHOBBI HHPOPMATUKH

11 Heno3umonnele ¥ MO3UIMOHHBIE CUCTeMbl cuncieHus. AsndaBut. OcHoBanue. Pa3Bepnyras popma 3amucu umcna. IlepeBon B
JECATUYHYIO CUCTEMY UMCEJI, 3alMMCAHHBIX B APYTHX CUCTEMAX CUUCIICHUS

1.2 Pumckas cucrema cuncneHus

13 JBonunas cucrema cuucnenus. [lepeBoa nemnpix uncen B npeaenax ot 0 qo 1024 B nBonyHyro cuctemMy cuucieHus. Bocemepuunas
cucreMa cuucieHus. IlepeBox dwcen U3 BOCBMEPUYHOM CHCTEMBI B JIBOUYHYIO M JECATUYHYIO CHCTEMBI U OOpaTHO.
[llectHaanarepuuHas cuctemMa cuucieHus. [lepeBon dyrcen W3 IIECTHAAIATEPUYHON CHUCTEMBI B JBOWYHYIO, BOCBMEPHYHYIO U
JECATUYHYIO CUCTEMBI 1 OOpaTHO

14 ApudmeTndeckue ornepary B JBOMUYHON CUCTEME CUUCIICHUS

15 Jlornueckue BbICKa3biBaHUs. Jlornueckue 3HAa4YeHUs BBICKA3BIBAHWM. JJIEMEHTapHbIE U COCTaBHBIC BBICKa3biBaHMs. Jlormueckue
omepanuu: «u» (KOHBIOHKIIHA, JIOTMYECKOE YMHOXKEHUE), «UIu» (AU3IBIOHKIHWA, JIOTMYECKOE CJOXKEHHUE), «HEe» (JOoTHYecKoe
otpuiiaaue). [Ipuopurer norudeckux omnepanuid. OnpeaeeHrne HICTHHHOCTA COCTAaBHOTO BBICKA3bIBAHUS MPH M3BECTHBIX 3HAYCHUSX
HUCTUHHOCTHU BXOJSIIUX B HETO PJIEMEHTAPHBIX BBICKA3bIBAHHIA

1.6 Jlornueckue BeipaxkeHus. [IpaBuia 3anucu toruueckux BoipakeHui. [locTpoeHue TabmuIl ICTUHHHOCTH JIOTHYECKHUX BBIPKEHHMA

1.7 Jlorudeckue 3MeMeHThI. 3HAKOMCTBO C JJOTHYECKHMH OCHOBAMHU KOMITHIOTEPA

2 ANTOPUTMBI U TIPOTPAMMUPOBAHUE

2.1 [Tonsitue anroputma. MicronHuTeny anropuTMoB. AJTOPUTM Kak IUIaH yIPaBICHUS UCTIOIHUTEIEM

2.2 CgoiictBa anroput™a. CriocoObl 3amucu aaropuTMa (CJIOBECHBIN, B BUJIE OJIOK-CXEMBI, TPOrpaMmMa)

2.3 AJnroputMu4YecKkue KOHCTpYKIMU. KoHCTpykuus «cinenoBanuey. JInHeiHnbii anroput™. OTpaHUYeHHOCTh JMHEWHBIX aJITOPUTMOB:

HEBO3MOXHOCTD IMMPEAYCMOTPETHh 3aBUCUMOCTD ITOCJICA0OBATCIIbHOCTHU BBIITOJIHACMBIX L[CP'ICTBPII;'I OT UCXOJHBIX JaHHBIX
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KoHcTpyKLusl «BETBIEHHME»: IOJIHAS M HENoJHas (opMbl. BbINOJHEHHE U HEBBINOJIHEHUE YCIOBUSA (MCTUHHOCTb M JIOKHOCTD
BbICKa3bIBaHus). [IpocThie U cocTaBHbBIE YCIOBUS

2.5 KoHCTpyKIus «I1I0BTOPEHUEN: IUKJIBI C 3alaHHBIM YMCIIOM ITIOBTOPEHUH, C YCIOBUEM BBINOJIHEHMS], C IEPEMEHHON LUK

2.6 Pa3zpaboTka ans GopMarbHOTO HMCIOTHHUTENS AJTOPUTMA, MPUBOJAIIETO K TpeOyeMoMy pe3yinbTaTy MpU KOHKPETHBIX HCXOIHBIX
JNaHHbIX. Pa3paboTka HECIOKHBIX QJITOPUTMOB C HCIOJIB30BAaHMEM IIMKJIOB W BETBICHUH s ynpaBieHHS (POpMaIbHBIMU
UCIOJTHUTENIIMU. BhINOIHEHNE aJrOpUTMOB BPYUYHYIO U Ha KoMIibioTepe. CHHTaKCHYeCKUe U JJorudeckue omuoku. OTkasbl

2.7 S3bik mporpammupoBanus (Python, C++, Java, C#, LllkonpHblii AnropurMudeckuii S3pik). Cuctema nporpaMMUpPOBAHUS: pEIAKTOP
TEKCTa IPOrpaMM, TPAHCIISTOP, OTIAAUUK

2.8 [lepemenHas: THN, UMs, 3HaueHUE. Llenbie, BEIIECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHbBIE

29 Onepatop mnpucBauBaHuA. ApUPMETUYECKHE BBIPAKEHUS U TMOPAJOK HX BbluucieHus. Onepanuu ¢ LEIbIMH  YHCIIAMU:
LEJI0YMCIIEHHOE JIeJIEHUE, OCTaTOK OT JeieHus. [IpoBepka AenuMocTy 0IHOTO 1IEJIOT0 YKcia Ha APYyroe

2.10 Betnenusi. CocraBHble YCIOBUS (3alIUCh JIOTMYECKMX BBIPOXEHUH Ha HM3y4aeMOM s3blke IporpaMMmupoBaHus). Haxoxnenue
MUHUMYMa U MaKCUMyMa U3 JIBYX, TPEX M UETBIPEX YMCEll. PelieHne KBaJpaTHOTO ypaBHEHM I, UMEIOILLETO BEIIECTBEHHBIE KOPHU

211 JuanoroBasi oTiajka MpOrpamMM: IOIIarOBO€ BBIMOJHEHHWE, MPOCMOTP 3HAYEHUH BENWYHMH, OTJIAJOYHBIA BBIBOJ, BBHIOOP TOUKU
OCTaHOBa

2.12 [ukn ¢ ycnoBuem. Anroputm EBKIuaa i1 HaX0XKJIEHUST HAWOOJIBIIEro OOIIEro JAENUTENs BYX HATYpaJbHBIX unces. Pa3oueHue
3aMMCH HaTypaJbHOI'O YHCIIA B IO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHBILIUM UM paBHbIM 10, Ha OTJe/IbHBIE TU(PHI

2.13 [Tukn ¢ nmepeMeHHON. ANTOPUTMBI NMPOBEPKHU JEIMMOCTH OJHOIO IIEJIOT0 YMCIa Ha JIPYroe, MPOBEPKH HATYpaJIbHOIO YHCIa Ha
IIPOCTOTY

2.14 OO6paboTka cUMBOJIbHBIX JaHHBIX. CHUMBOJBHBIE (CTpOKOBBIE) MepemMeHHble. [locumBonbHas oOpaboTka cTpok. Ilojcuer 4acToTh
MOSIBJICHUS CUMBOJIA B CTpoKke. Berpoennsie hyHKIMU A1 00paboTKU CTPOK

2.15 Omnpenenenne BO3MOXKHBIX Pe3yJIbTaTOB pabOThI aJrOpUTMa MIPH 3a/1aHHOM MHOKECTBE BXO/IHBIX JaHHBIX, ONpEesIeHnEe BO3MOXKHBIX

BXOIHBIX JAHHBIX, MIPUBOAAIINX K JAHHOMY PEC3YJIbTATY




[IpoBepsieMble TPEeGOBAHMA K pe3y/IbTATaM 0CBOEHHUSA OCHOBHOM 00pa3oBaTe/IbHOM nporpaMmsl (9 Kjacc)

Kon IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl 0OCHOBHOT'0 00111er0
MPoBepPIeMOro o0pa3oBaHusi
pe3yJabTara
1 ITo reme «I{udpoBas rpaMOTHOCTBY»
11 Hcnonb30BaTh COBPEMEHHBIE MHTEPHET-CEPBUCH (B TOM YMCJIE€ KOMMYHHUKAI[MOHHBIE CEPBHCHI, OOJIaYHbIE XPAaHWIUIIA JIaHHBIX,
OHJIAMH-TIpOrpaMMbl (TEKCTOBBIE U rpaduuecKre peJakTophl, Cpeibl pa3pabOTKH) B yueOHOH U MOBCETHEBHOM 1€ATEIIbHOCTH
1.2 [TprBOANTE MpPUMEPB! MCIIOJIB30BAaHUS I'€OMH(POPMALMOHHBIX CEPBUCOB, CEPBHCOB IOCYIAapPCTBEHHBIX YCIYr, 00pa30BaTENIbHBIX
cepBrcoB MHTepHETa B yUeOHOW U TIOBCETHEBHOM JEATCIILHOCTH
13 Hcnonp30Bathk pa3muyHble CPEAICTBA 3aIUTHI OT BPEIOHOCHOTO MPOrPAMMHOTO 00ECTICYSHHUS, 3alIUIIATh IIEPCOHATBHYIO HH(POPMAITUIO
OT HECAHKIMOHUPOBAHHOIO JOCTYHNAa W €ro IOCIeACTBUM (pasrilalleHus, IMOJMEHBI, yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTMYECKHUX U COLMATbHO-TICUXO0JIOIMUECKHUX aClIeKTOB MCII0JIb30BaHUsl ceTh IHTepHeT (ceTeBas aHOHUMHOCTb, IIUPPOBOI ciie,
AyTeHTUYHOCTh CYyOBEKTOB U PECYPCOB, OMACHOCTh BPEIOHOCHOTO KOJ1a)
14 Pacnio3HaBaTh MONBITKY M MPETYNPEkKAATh BOBICUEHUE Ce0sl U OKPYKAIOUIUX B IECTPYKTUBHbIE U KPUMUHAJIbHBIE ()OPMBI CETEBOM
AKTUBHOCTH (B TOM 4ucIe KHOepOyIIIMHT, (PUIITHHT)
2 [To Teme «TeopeTnueckre OCHOBBI MHPOPMATUKI»
2.1 PackpbiBaTh CMBICIT MOHATUH «MOJENBY, «MOJIEIUPOBAHUEY», ONPENEIATh BHIBI MOJEIEH, OLICHMBATh aJEKBAaTHOCTb MOJEIIN
MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS
2.2 Hcnonbk3oBath rpadbl U AepeBbs ISl MOACTUPOBAHUS CUCTEM CETEBOI M HepapXUUECKON CTPYKTYphl, HAXOAUTh KpaTyaliuii myTh B
rpade
3 [To TeMe «ANTOPUTMBI M TPOrPaMMHUPOBAHUEY
3.1 Pa30uBaTh 3a1aun Ha 1M0J[33]]a4M, COCTABJIATh, BBIIOJIHATH BPYYHYIO U HA KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C UCTIOIb30BAHUEM
BETBJICHU, IUKJIOB ¥ BCIIOMOTaTEJIbHBIX aJITOPUTMOB JIJIsl YIIPABJICHUS UCIIOJHUTESIMU
3.2 CocTaBisATh W OTJIAXKHUBATH NPOTPAMMBI, PEATHM3YIOIIME THIIOBBIE AJITOPUTMBI 0OpaOOTKHM YHMCIOBBIX IMOCIEIOBATEILHOCTEH WM

OJTHOMEPHBIX YMCJIOBBIX MAaCCHBOB (ITOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBI HJIH KOJTUYECTBA JIEMEHTOB C 3aJJaHHBIMU CBOMCTBAMH)
Ha OJTHOM U3 sI3bIKOB nporpammupoBanus (Python, C++, [Tackans, Java, C#, LlIkonbHBINH ANTOpUTMUYECKHIA SI3BIK)




[To Teme «HbOpMaLIMOHHBIE TEXHOIOT UM

4.1 Br16uparh crioco0 npeacTaBiIeHUs] JaHHBIX B COOTBETCTBUH C IMOCTaBJICHHOM 3amaueil (TaOJHIbI, CXEMBbI, TpadUKH, JUarpaMMbl) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEJICTB 00pabOTKU JaHHBIX

4.2 Hcnonp30Barh 3MeKTpOHHBIE TAaOIHIBI U151 00pabOTKH, aHAIM3a U BU3YaJIM3allMU YMCIIOBBIX JAHHBIX, B TOM YHCIIE C BBIJICICHUEM
JMarasoHa TabIuIlbl ¥ YIOPSI0OUYUBAaHHEM (COPTUPOBKOI) €ro 3JIeMEHTOB

4.3 Co3naBath M MPUMEHATH B DJEKTPOHHBIX TaOMUIAX (HOpMyIbl Ui pacdeTOB C MCIOJIB30BAHMEM BCTPOCHHBIX apH(PMETHUECKHX
byHKIMI (CyMMHUpOBaHHE U TOACYET 3HAUYEHUH, OTBEYAIOMIMX 33JaHHOMY YCIOBHIO, cpelHee apudMeThdyeckoe, IOUCK
MaKCUMaJIbHOTO 1 MUHUMAJILHOTO 3HAaYEHUs1), aDCOTIOTHOM, OTHOCUTEIHHOM, CMEIIAaHHOM ajJpecaluu

4.4 Hcnonp30Bath 37€KTPOHHBIC TAOIHIIBI JJIs1 YUCIIEHHOTO MOJICTUPOBAHMS B TIPOCTHIX 33/1a4aX U3 PA3HBIX MPEAMETHBIX 001acTen

[IpoBepseMbie 371eMeHTHI CoAepKaHuA (9 Ki1acc)

Kon IIpoBepsieMblii 3J1IeMEHT coaepPKAHUS

1 udposast rpaMOTHOCTH

11 ['mobanpHas cets MurepHer. IP-ampeca y3moB. CereBoe XpaHEHHE MAaHHBIX. MeTOABl HHIWBUIYaTbHOTO U KOJUIEKTUBHOTO
pasmereHus HoBoi uHpopmauu B IHTepHEeTe. bonbinme nannbie (HHTEpHET-TaHHbBIE, B YaCTHOCTH JJAHHBIE COMAIBHBIX CEeTeH)

1.2 [TonsiTHe 00 MHPOPMAIIMOHHOM 6€30MacHOCTH. YTPOo3bl HHPOPMAIIMOHHOW 6€30MacHOCTH MpU padoTe B INI00ATBHOM CETH U METOJIbI
npotuBojaelictBus uM. [IpaBuna OGezomacHoi ayreHTudukanuu. 3ammra nTudHOW uHGopmanuu B cetu WHTepHer. besomacHbie
cTpaTeruu moBeneHust B cetu MHTtepHer. [lpemynpexaeHne BOBICUYCHHS B JCCTPYKTHUBHBIE M KpUMHUHAIBHBIE (OPMBI CETEBOM
AKTUBHOCTH (KHOEepOYIITHHT, PUIIHHT U Jpyrue GopMbl)

13 Buner nestensHoct B UHTepHETE. IHTEpHET-CEPBUCH: KOMMYHHUKAIMOHHBIE CEPBUCHI (MIOYTOBAs CIIyk0a, BU1€0-KOH(EPEHII-CBSI3b U
JpyTUE), CIpPaBOYHbIE CIYXKObI (KapThl, paclMcaHUsi W JpPYyrue), MOHCKOBBIE CIYXKObI, CIyKObl OOHOBJIEHUS MPOrPAMMHOTO
obecrieueHnss u apyrue ciyxO0bl. CepBHCH TOCYAapCTBEHHBIX yciyr. OOnavHble XpaHWIHIA AaHHBIX. CpelcTBa COBMECTHOM
pa3paboTKu JTOKYMEHTOB (OHJaiH-oduckl). [IporpammHoe obecrieueHue Kak BeO-CepBHC: OHJIAWHOBBIE TEKCTOBBIE M rpaduyecKkue
PEaKTOPBI, CPEMIbI pa3padOTKH MPOTPaMM

2 TeopeTnueckre OCHOBBI HH()OPMATUKH

2.1 Mopnens. 3amaud, pemaeMble C TOMOIIBI0  MojaenupoBanus. Kiaccubukanmum wmomenei. MarepuanbHble  (HaTypHbIE) U

uH(poOpMallMOHHBIE Mojenu. HempepblBHBIE W TUCKpeTHBIE Mojenu. MmwurannoHHwsle wmonenu. Mrpoeeie mopenu. OreHka




COOTBETCTBUA MOACTIN MOACTIUPYEMOMY O6”beKTy " OeJIsAM MOACINPOBAHUA

2.2 Ta6mmunbie Moaenu. Tabnuia Kak MPeACTaBICHUE OTHOIICHUS

2.3 bazbr nanabix. OTOOp B Ta0IHIIE CTPOK, YAOBICTBOPSIOIINX 33JAHHOMY YCIIOBHIO

2.4 I'pad. Bepmmna, pedpo, myts. OpreHTHpOBaHHBIE M HEOpHEHTHpoBaHHbIE rpadbl. [Jnuna (Bec) pedpa. BecoBas marpuia rpada. Jnuna
yTH MEeKIY BepmrHaMmu rpada. [Touck ontumansHoro mytd B rpade. HayanpHast BepiimHa (MCTOYHHK) U KOHEUHAs BEpIIMHA (CTOK)
B OpUEHTUPOBAaHHOM rpade. BeranciaeHne komu4ecTsa myTeld B HalPpaBICHHOM allMKJINYECKOM rpade

2.5 Hepeso. Kopens, BepimHa (y3en), 1uct, pedpo (mayra) nepesa. Bricota nepesa. [lognepeBo. IIpumMepsl ucnonb3oBaHus JAEPEBHEB.
[TepeGop BapraHTOB ¢ IOMOIIBIO IepeBa

2.6 [TonsiTre MaTeMaTHUECKON MOJIENU. 3a]a41, PelIaeMble C IOMOIIBI0 MAaTEMAaTHYECKOT0 (KOMIBIOTEPHOT0) MOoAenupoBanus. OTinune
MaTeMaTHYECKOW MOJICIIA OT HATYPHOU MOJICNIU M OT CIIOBECHOTO (JIMTEPATypHOTr0) OMUCAHUS 00BEKTA

2.7 Dranbl KOMIBIOTEPHOTO MOJISIIMPOBAHMS: IMOCTAHOBKA 3aJIa4M, TIOCTPOSHHUE MAaTEMaTUYECKOW MOJICIH, TIpOrpaMMHas pean3alvs,
TECTUPOBAHUE, MPOBEICHNE KOMITBIOTEPHOTO YKCIIEPUMEHTA, aHATIU3 €r0 PEe3yJIbTaTOB, YTOYHCHHE MOJICITH

3 ANTOPUTMEI ¥ IPOTPAMMHUPOBAHUE

3.1 Pa3Ouenne 3amaun Ha mnomzagauu. CoOCTaBiIEHME QJITOPUTMOB U NPOrpaMM C HUCHOJIb30BAHMEM BETBIEHHM, ILMKIOB U
BCIIOMOTaTENbHBIX AITOPUTMOB VISl YIIPABIECHUS UCTIOTHUTENEM W APYTUMU UCTIOTHUTEISIMU

3.2 Tabnuunbie BennuuHbl (MaccuBbl). OmqHOMEpHBIE MaccuBbl. COCTaBICHNE U OTJIAKA MPOTPAMM, PEATH3YIOIIUX THIIOBBIE AITOPUTMBI
00paboTKM OJHOMEPHBIX YUCIOBBIX MACCHBOB, HA OJTHOM U3 sI3BIKOB IporpammupoBanus (Python, C++, [1ackans, Java, C#, LlIkonbHbIit
AnropuTMHYECKUH SI3BIK): 3aIOJTHEHHE YHCIOBOTO MAacCHBA CITYYaHBIMU YUCIIAMH, B COOTBETCTBUHU ¢ (DOPMYJION WM ITyTeM BBOJA
qHCceN, HAXOXKJIEHHUE CYMMBI 3JIEMEHTOB MAcCHBA, JIMHEHHBIN MOMCK 33JaHHOTO 3HAUEHUS B MAcCCHBE, MOJCUYET DJIEMEHTOB MAcCHBA,
YJIOBJICTBOPSIONINX 33IAaHHOMY YCJIOBHIO, HAXOXKICHHE MUHUMAIBLHOTO (MAaKCHUMAaIBHOT0) 3JIeMeHTa MaccuBa. COpTHPOBKA MacCHBa

3.3 OO0paboTka MOTOKA JaHHBIX: BBIYMCICHUE KOJUYECTBA, CYMMBI, CPEIHEr0 apu(PMEeTHIECKOro, MUHUMAIBHOTO M MaKCHMaJIbLHOTO
3HAYCHUS JIEMEHTOB MOCIIEA0BATEIFHOCTH, YAOBIECTBOPSIOMINX 33IaHHOMY YCIIOBHUIO

3.4 VYupasnenue. Curnan. O6partHas cBs3b. [lomyuenue curuano ot HU(POBBIX AATYUKOB (KacaHUsl, PACCTOSIHUS, CBETA, 3BYyKa U APYTOT0).

[TpuMepbl MCHONB30BAHUS TMPUHIMIIA OOPATHOM CBA3M B CHCTEMax YNPABICHHUS TEXHUYECKUMHU YCTPOWCTBAMH, B TOM 4YHCIE B
pobororexHuke. [Ipumepbl poOOTH3UPOBAHHBIX CHUCTEM (CHCTEMa YINpaBICHHs JABMKEHHEM B TPAHCIOPTHOM cHCTEME, CBapOYHAs
JUHUS aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIPaBICHHE OTOILUIEHMEM JOMa, ABTOHOMHAs CHUCTEMa YIPAaBIEHUS TPAHCIOPTHBIM
CPEICTBOM U JAPYTU€ CUCTEMBI)




HudopmaninoHHbIE TEXHOJIOTUI

41 [TonsTHE 00 31eKTPOHHBIX TabnuLax. THUIBI JaHHBIX B SYeHKaxX IEKTPOHHON Ta0nuibl. PenaktupoBanue u popmaTupoBaHue TadbIuL.
Berpoennble GyHKIMH JUIsi OMCKa MaKCHMyMa, MUHUMyMa, CyMMbl U cpefgHero apugmernyeckoro. COpTHpPOBKAa JaHHBIX B
BbIIEJIEHHOM Juana3oHe. [locTtpoenue auarpamm (ructorpaMma, Kpyrosas Jauarpamma, TouyedHas avarpaMma). Beibop Tuna
JarpaMMbl

4.2 [IpeobpazoBanue popmyi npu konupoBaHuu. OTHOCHUTENBHAS, A0COIIOTHAS U CMELIaHHAs apecanus

4.3 VYciloBHBIE BBIYMCIEHUS B 3JIEKTPOHHBIX Tabnumax. CyMMHMpOBaHUE M HOJCUET 3HAYEHUH, OTBEUYAIOIIMX 3a/laHHOMY YCJIOBHIO.
O6paboTka 60IbIIMX HAOOPOB NaHHBIX. YKCIIEHHOE MOACTHPOBAHNE B SJICKTPOHHBIX Ta0IHIIaX

4.4 Posb MHQOPMALIMOHHBIX TEXHOJIOTUH B Pa3sBUTHHM DKOHOMHUKH MHpA, CTpaHbl, pernoHa. OTKpbITbIe 00pa30BaTelbHBIE PECyPCHI.
[Tpodeccun, cps3aHHble ¢ MHPOPMATUKOM M MHPOPMALMOHHBIMU TEXHOJOTMSMHU: BeO-Iu3aiiHep, MPOrpaMMHCT, pa3pabOTUMK
MOOWJIBHBIX TPUIOKEHUH, TECTHPOBIIUK, APXUTEKTOP MPOrPAMMHOTO O00ECIICYEeHHUsI, CIICIUAINCT 10 aHAIN3Y JaHHBIX, CUCTEMHBIH
aJIMUHHUCTPATOP

[IpoBepsiemsbie HA OI'D mo nuHPopmMaTHKe TpeGOBAHUA K pe3y/ibTaTaM
OCBOEHHSI OCHOBHOM 06pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'O 001Lero 06pa30BaHMA
Kon IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJibTaTaM 02a30BOI0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NpoBepsieMOro NpOrpaMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHose PI'OC
TpeOOBaHUA
1 3HaTh (MOHUMATBH)

11 Brnagenuie ocHOBHBIMU MOHATUSAMU: HH(OpMalUs, iepeada, XpaHeHre u o0paboTka nHdopMalnu, alropuT™, MOJIEh, HUPPOBO
MPOAYKT U UX UCIIOJIb30BAHUE JJIs PEIIEHUs] yUeOHBIX U MPAKTHUECKUX 3aau

1.2 Brnanenue noHATUSME: BbICKa3bIBaHUE, JTIOTUYECKAas ONEPaLns, JIOTHUECKOE BBIPAKEHUE

2 Ymerb
2.1 YMeHue onepupoBaTh AMHULAMEI U3MEPEeHUsT HH()OPMAITHOHHOTO 00beMa U CKOPOCTH TMepejauu TaHHbBIX
2.2 YMeHue 3anuchiBaTh U CpaBHUBATH Iieinble uncaa ot 0 7o 1024 B pa3iauuHbIX MO3UIMOHHBIX CUCTEMAaX CUHCICHUS C OCHOBAHUSIMH 2,




8, 16, BBIMOMHATH apuMETUUECKHE ONIepaIliy Ha/l HOIMHU

2.3

YMeHune KoIupoBaTh U JIEKOJAUPOBATH COOOIICHUS MO 3aJaHHBIM IpaBUJIaM; MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB KOJUPOBAHUS
uH(pOpMaLIUU PA3INYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo

2.4

YMeHue 3aluchIBaTh JIOTHYCCKHE BBIPAXKCHUSA C UCIIOJIB30BAHUCM JUIBIOHKINH, KOHBIOHKIITHUU U OTPUIAHHUA, OIIPEACIIATE HCTUHHOCTD
JJOTHYCCKHUX BBIpa)KCHI/II;'I, CCJIM U3BCCTHBI 3HAUCHUA UCTUHHOCTU BXOJAIINUX B HECI'O MEPEMCHHBIX, CTPOUTH Ta6HI/ILIBI MCTUHHOCTHU IJIA
JJOTNYCCKUX BLIpa)KeHI/II;’I; 3aIIUCBIBATDH JIOTUYCCKUC BBIPAKCHUA Ha NU3YIACMOM A3bIKC IPOTPAMMUPOBAHUA

2.5

YMeHUe COCTaBIATh, BBIOJIHATh BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHbIE aITOPUTMBI [JIs YIIPaBIeHHs UCTIONHUTeAMHU (Yepenaiuka,
UepTeXHHK U IPYTHE); CO3AaBaTh U OTIAKHUBATH MPOTPAMMEBI Ha OJTHOM U3 SI3BIKOB TporpammupoBanus (Python, C++, Ilackans, Java,
C#, LLIkonbHBIN AITOpUTMHUYECKHA SI3BIK), peau3yIOIIne HECTIOXKHBIE AITOPUTMBI 00Pa0OTKM YHCIOBBIX JTaHHBIX C UCTIOIB30BaHUEM
IIUKJIOB M BETBJICHUH; yMEHHE pa30uBaTh 3a/laud Ha I10/[33]]a4, UCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHbBIC U BBIPAKEHUS pa3IMYHbIX
THUIIOB (YUCIIOBBIX, IOTHYECKUX, CHMBOJIBHBIX ); aHAJTM3UPOBATh IPEAJI0KEHHBIN alrOpUTM, OIPEIEIIATh, KAKHE Pe3yJbTaThl BO3MOKHbI
IIPY 3aIaHHOM MHOXXECTBE UCXOJHBIX 3HAUCHUU

2.6

YMenune 3anucath Ha HU3Yy4aCeMOM A3BIKC MPOrpaMMHUPOBAHHA AJITOPUTMBI IIPOBEPKU ACIIMMOCTH OJHOI'0 HEJIOI0 4YMCjia Ha APYTocC,
IMMPOBEPKHU HATYPAJIBHOI'O YUCJIa HA MTPOCTOTY, BBIACICHUA HH(bp N3 HATYPAJIBHOI'0 4YUCJId, TIOUCK MAKCUMYMOB, MUHUMYMOB, CYMMbI
YHCIO0BOM IIOCIEA0BATEILHOCTH

2.7

Brnagenne yMmeHHeM OpUEHTHPOBATHCS B HEPAPXUUECKOM CTpPYKType (hailiioBoM cucrteMbl, pabdoraTh c (ailjoBOi cucTteMoit
NEPCOHAIBHOTO KOMIIBIOTEPA C HCMOJIb30BaHUEM TIpaduueckoro MHTepgeiica, a MMEHHO: CO3/1aBaTh, KONMPOBAThH, MEPEMEIIATh,
NEPEUMEHOBBIBATH, YAAIATh U apXUBUPOBATH (hailyibl U KaTaJoru

2.8

Brnanenvne yMeHUsIMU M HaBBIKAMH MCIIOJIb30BaHMs HH()OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI JIJIS TIOMCKA, XPAaHSHHUS,
00paboTKH U Mepeaauu 1 aHajau3a pa3InyHbIX BUAOB HH(OpMaLUU

29

YMenue BLI6I/IpaTB CII0co0 MNpEACTaBJICHUA JaHHBIX B COOTBCTCTBUU C IMOCTaBJICHHOMN 33)13.‘{6171 (Ta6HI/II_IBI, CXEMBI, Fpa(bI/IKI/I,
}II/IanaMMI)I) C UCITOJIB30BAHUEM COOTBETCTBYIOIIUX MPOTrPaMMHBIX CPEACTB 06pa6OTKI/I JaHHBIX

2.10

YMenne ¢GopMan3oBaTh U CTPYKTYPUPOBATh WH(MOPMAIMIO, HCTOIB3Ys 3JCKTPOHHBIE TaONHIBl 11T OOpaOOTKM, aHalW3a |
BU3yalIM3allUM YUCIIOBBIX HOAHHBIX, B TOM YHUCIIC C BBIJACJICHHUCM JHAIIA30HA Ta6JII/II_[LI U YInopsa0o4YrMBaHUCM (COpTI/IpOBKOI\/’I) €ro
AJIEMEHTOB; YMEHHE INPHUMEHSATh B AJIEKTPOHHBIX TaOnuuax (opMynbl Uil pacdeToB € MCIOIb30BAaHMEM BCTPOEHHBIX (YHKIHUH,
a0COIIIOTHOW, OTHOCUTEIIBHOM, CMEIIAHHOM aJpecanny; UCIOIb30BaTh JICKTPOHHBIC TAOIHIBI JJI1 YUCICHHOTO MOJICIHPOBAHUS B
MPOCTHIX 3a7]a4aX U3 Pa3HbIX MPEJAMETHBIX o0acTei




[lepedyeHsb 3/1IeMEHTOB cOoJepKaHMs, IpoBepsaeMbIX Ha OI') no uHpopmaTuke

Kon

IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA

[ludpoBast rpaMOTHOCTH

11

@aiinel 1 nanku (katanory). [IpuHImme! noctpoenus QaitnoBeix cuctem. [lomHoe ums daiina (manku). [TyTs k daitny (manke). Pabora ¢ daitnamu
U KaTaJloTaMu CPEJCTBAMH OIIEPAI[MOHHON CHUCTEMBI: CO3JIaHUE, KOTUPOBaHUE, NIEpeMEIICHIE, TISPEMMEHOBAHNE U yaajcHue (aiIoB U MaroK
(xatanmoroB). Tunsl (aiinos. CBoiicTBa (aiinos. PaitnoBeiii Menemkep. [louck dhaiiaoB cpencTBaMu ONEPauOHHON CHCTEMBI

1.2

O6benunenue komnbioTepoB B ceTh. Cerb MHTepHer. Beb-crpanuna, Be6-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckossie
cucteMsl. [lonck MHPOpPMAITUH 110 KIIIOYEBBIM CIIOBAM U 110 H300PaKEHHIO.

JlocToBepHOCTH MH(MOPMAIIUH, TTOJTydeHHOM U3 IHTepHEeTa.

IP-anpeca y310B. CeTeBoe XpaHeHUE TaHHBIX

Teopernueckue OCHOBBI HHPOPMATUKU

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH ONMCAHNS HEMTPEPBIBHBIX OOBEKTOB U MPOLIECCOB C TOMOIILBIO AUCKPETHBIX JIaHHBIX.

CumBoin. Andasut. MomHocts andasura. [IBonunsiii andasut. KoarmuecTBo BCEBOZMOXKHBIX CIIOB (KOJOBBIX KOMOMHAIM) (PUKCUPOBAHHOM
JUIMHBI B 1BoMyHOM andasute. [IpeobpazoBanue nro6oro andasuta K ABOMUYHOMY. KoanuecTBO pa3nuyHbIX CJIOB (PMKCUPOBAHHOM JUIMHBI B
asipaBUTE ONPEAEICHHON MOIHOCTH.

KonnpoBanue cMMBOJI0B 0JJHOTO ajiaBUTA C MOMOIIIBIO KOJOBBIX CJIOB B IpyroM ajidasure, KoJo0Bas Ta0IULA, JeKOAUPOBAHHUE.

KoaupoBanue texctoB. PaBHomepHbili koa. HepaBHomepnsbiit koa. Konuposka ASCII. BocbmuOutHbie konupoBku. [loHaTne o KoaupoBKax
UNICODE. JlekonupoBanue cooOLIEHUH ¢ HCIOIb30BaHUEM PaBHOMEPHOI'O M HEPAaBHOMEPHOTO Ko/1a. IHpopMaImoHHbI 00beM TeKcTa

2.2

NudopmaninoHHslii 00beM TaHHBIX. BUT - MUHMManbHas €IUHUIIA KOMUYeCcTBa MHGOPMAIUU - ABOUYHBIA pa3psia. EIUHUIBI U3MepeHHs
nH(popManmoHHOTO 00BeMa JaHHBIX. but, 6aiT, KunoOanT, MmerabaT, rUTadamT.
CxopocTb niepeiauu JaHHbIX. EMUHULIBI CKOPOCTH Mepelayy TaHHbIX

2.3

Koauposanue nBera. [{BeroBbie Monenu. Monens RGB. I'myouna kogupoBanus. [Tanurpa.
PactpoBoe u BekTopHOE TipesicTaBiIeHne n300paxenuid. [Tukcens. OneHka nHHOPMAIMOHHOTO 00beMa rpauuecKiX JaHHBIX IS PACTPOBOTO
H300paKEHUS

2.4

Koauposanue 3Byka. Pa3psgHocts u yactora 3anucu. KoianuecTBo kaHaIOB 3alKCH.
OreHKa KOJIMYECTBEHHBIX MTAPAMETPOB, CBSI3aHHBIX C MPEJICTABICHHUEM U XpaHEHHEM 3BYKOBBIX (haiiyioB




2.5

HCHOSI/IHI/IOHHHG N MMO3UIMOHHBIC CUCTEMbI CUHUCIICHHUA. AJ'I(I)aBI/IT. OcHoBaHue. Pa3BepHyTa>1 (bopMa 3aI1ucCu 4uciia. HepeBOI[ B JCCATUYHYIO
CUCTCMY YUCCII, 3alITMCAHHBIX B IPYIrUX CUCTCMaX CUUCIICHUA.
Pumckas cucrema cuucieHus

2.6 |JlBomuHas cuctema cuucieHus. [lepeBon nensix uncen B npenenax ot 0 7o 1024 B nBonuHyr0 cUcTeMy cuucieHus. BocbkMepuyHas cuctema
curcieHus. IlepeBon uMcen U3 BOCBMEPUYHON CUCTEMBI B JBOWYHYIO U JECSATUUYHYIO cucTeMbl U oOpatHo. lllecTHanuarepuynas cucrema
cuncnenus. [lepeBox yrcen U3 MIECTHAALATEPUIHON CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JICCATUYHYIO CUCTEMBI B 00paTHO.
Apudmerndeckue onepanuy B JBOMYHONU CUCTEME CUUCIICHUS

2.7 |Jlornueckue BeIcKa3biBaHUs. Jlornueckue 3HaUeHUs BbICKa3bIBaHUM. DJIEMEHTapHbIE U COCTaBHbIE BhICKA3bIBaHUA. JIorHYecKue onepamnnu: «u»
(KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHE), «HJIN» (AM3BIOHKIUSA, JIOTHYECKOE CIIOKEHHE), «Hey (Jiormueckoe orpunanue). [Ipuopurer
Jorudeckux onepauuid. OnpeneneHre UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM M3BECTHBl 3HAUYEHUS MCTUHHOCTU BXOJSILUX B HETO
AJIEMEHTApHbIX BbICKa3biBaHUM. Jlornueckue BblpakeHus. [lpaBuna 3anmucu jormueckux BblpakeHUU. [locTpoeHue TaOIUI] MCTUHHOCTH
JIOTUYECKUX BBIPAKCHUIN

2.8 |Jlornyeckue 37eMEHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMH KOMITBIOTEPA

2.9 |HemnpepsiBHbIE U AUCKpETHBIE MoJiend. MimuTtanronHsle Moaenu. Urposeie Monenu. O1eHKa aIeKBaTHOCTH MOJICITH MOJICTTHPYEMOMY OOBEKTY
U LIEJIIM MOJIETTUPOBAHUS

2.10 |Tabauunsle mogenu. Tabnuia Kak MpeACTaBIEHUE OTHOLLICHHUS.
bazwr nannbix. OT60p B TabNIMIIE CTPOK, YAOBJIECTBOPSIONINX 33IAHHOMY YCJIOBUIO

2.11 |I'pa¢. Bepuuna, pedpo, nmyts. OpueHTHpOBaHHbIE U HEOpUEHTHpOBaHHbIe rpadbl. J[nnHa (Bec) pebpa. BecoBas marpuua rpada. Jnuna mytu
Mexay BepmmHamu rpada. Ilouck ontumanbHoro mytd B rpade. HauanbHas BepmmHa (MCTOYHMK) M KOHEUYHas BepliMHA (CTOK) B
OpUEHTUPOBaHHOM rpade. Boruncinenue konuuyecTa myTel B HaIIPaBJIEHHOM allUKJINYECKOM rpade

2.12 | lepeBo. Kopens, BepimmHa (y3en), 1uct, pedpo (ayra) nepesa. Beicota nepesa. Ilognepeso. IIpumeps! ncnosnb3oBanus aepeBbeB. [lepeGop
BapHaHTOB C IIOMOIIBIO JIEpEBa

3 | AIrOpUTMBI ¥ IPOrPAMMHUPOBAHUE
3.1 |CaoiictBa anroputma. CriocoObl 3arucH anropuT™a (CI0BECHBIH, B BUIE OJIOK-CXEMBbI, IPOrpamMMa).

CocraBieHre alropuTMOB M TMPOTpPaMM C HCIIOJIB30BAHMEM BETBJICHHM, IIUKIOB U BCIIOMOTATENbHBIX AITOPUTMOB ISl YIpPaBICHUS
ucniomauTenieM (Po6ot, Yepenanika, YepTexxHuK u apyrue). BeimosHeHne anropuTMOB BPYYHYIO U Ha KOMITBIOTEPE




3.2 | SI3pik mporpammupoBanus (Python, C++, ITackans, Java, C#, ILIKoIbHBIH ANTOPUTMUYECKH SI3BIK).
CucreMa nporpaMMHUpOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.
[lepemennas: Tum, uMs, 3HaueHue. Llenple, BelleCTBEHHbIE M CUMBOJIbHBIE IEPEMEHHBIE.
Omnepatop npucBauBaHus. Apu(METHUECKHE BBIPAKEHUS M MOPSAOK MX BblUMCIeHUs. Onepanuy ¢ HEeIbIMH YUCIAMH: [EIOYUCICHHOE
JIEJIEHNE, OCTATOK OT JIEJICHUS.
BetBnenus. CocraBHble yCIIOBUS (3alMCh JIOTMYECKUX BBIPRXKEHUI Ha M3yyaeMOM s3bIKe IporpammupoBanus). HaxoxxaeHne MuHUMyMa U
MaKCHUMyMa U3 JIBYX, TPEX M YeTbIpex uyucell. Pelenue KBapaTHOro ypaBHEHHsI, UMEIOILETr0 BELIECTBEHHbIE KOPHHU.
[Mukn ¢ ycnoBueM. Anroput™m EBkimpa ams HaxoxJIeHHs HauOOJIBIIEro OOILEro JeNUTelNs ABYX HaTypalbHbIX uucell. Pa3OueHue 3anucu
HATYpaJbHOI'O YUCIIA B TO3ULIMOHHON CHCTEME C OCHOBAHWEM, MEHBIIIUM WU paBHbIM 10, Ha OTAEIbHBIE LUDPHI.
[{uki ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKHU JI€TUMOCTH OJJHOT'O LIE€J0T0 YKCIIa Ha APYroe, IPOBEPKH HATYpaIbHOI'O YHCIIAa Ha IPOCTOTY

3.3 |O06paboTka CUMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC) TepeMeHHbIe. [locumBoIbHAs 00paboTka cTpok. [locuer 4acTOTh NOSBICHUS
CHUMBOJIa B cTpoke. BerpoeHnsle GyHkImM 1711 00paboTKU CTPOK

3.4 | OmnpeneneHne BO3MOXKHBIX PE3YJIbTATOB PA0OTHI AITOPUTMA TIPU JAHHOM MHOKECTBE BXO/HBIX JIaHHBIX, OTIPE/IEIICHNE BO3MOKHBIX BXO/IHBIX
JAHHBIX, IPUBOJAIINX K JAHHOMY pe3ylbTaTy

3.5 | Tabnnynble BenuuuHbl (MaccuBbl). OtHOMepHbIe MaccuBbl. CoCTaBlIeHUE U OTIIAIKa IPOrpaMM, peau3yIOIUX TUIIOBbIE aJITOPUTMBI 00pabOTKH
OJIHOMEPHBIX YHCIIOBBIX MACCUBOB, HA OJJHOM M3 I3bIKOB ITporpamMmmupoBanus (Python, C++, ITackans, Java, C#, lIkonbHBINH ANTOPUTMHYECKUN
S3bIK): 3a1I0JTHEHHE YMCIOBOTO MAacCHBa CIy4YalHBIMM YHCIIAMU, B COOTBETCTBUU C (POPMYJION UM IyTEM BBOJA YMCEJ, HAXOKICHHE CyMMBbI
AJIEMEHTOB MacCHUBA, IMHEWHBII IOUCK 3aJJaHHOTO 3HAYE€HHUS B MACCHUBE, TIOJICUET 3JIEMEHTOB MACCHBA, YIOBJIETBOPSIOUINX 33JaHHOMY YCIOBHIO,
HaXO0X/I€HNEe MUHUMAJIBHOTO (MaKCUMAaJIbHOTO0) 3JieMeHTa MaccuBa. COpTHPOBKAa MacCHBA.
OO6paboTka MOTOKA JaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBI, CPEIHEro apu(pMETHYECKOr0o, MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3HAYCHHS
AJIEMEHTOB I1OCJIEI0BATEILHOCTH, YIOBJIETBOPSIIOLINX 33JaHHOMY YCIIOBHIO

3.6 | Ympasnenne. Curnan. OOparHas cBs3b. [loaydeHHE CHTHAIOB OT ITU(POBBIX JATYMKOB (HAIPUMEp, KacaHWs, PACCTOSHHUS, CBETa, 3BYKa).
[Tpumeps! KCIONBb30BaHUS MIPUHIMIIA 0OpAaTHOW CBA3M B CHCTEMax YIPAaBJIEHUS TEXHUYECKUMHU YCTPOHWCTBAMHU C MOMOIIBIO TATYMKOB, B TOM
qucie B pOOOTOTEXHUKE

4 | MadopmannoHHbIE TEXHOIOTHH
4.1 |TexcToBbIe TOKYMEHTHI M UX CTPYKTYPHBIE BJIEMEHTHI (CTpaHM1a, ad3all, CTPOKa, CII0BO, CHMBOI).

TexkcToBBIN MpoIeccop - MHCTPYMEHT CO3JIaHusl, penakTupoBanus U GopmarupoBanusi TeKcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CoiictBa cumBoJioB. [Ipudt. Tunsr mpudro (pydriensie, ¢ 3aceukaMu, MOHOIUPUHHBIE). [loy)kHpHOE M KypCUBHOE HavYepTaHHE.




CpoiicTBa ab3aleB: rpaHMIIbl, a03alHbII OTCTYII, HHTEPBaJ, BhlpaBHUBaHKE. [lapamerpsl crpanuibl. CtuieBoe GpopMaTHpoBaHHUE.
CrpykTypupoBaHue HHPOPMAIIUHU C TOMOILBIO CIIMCKOB U Tabyu1. MHOrOypoBHEBbIe cTUCKH. [loOaBiieHre TabiuIl B TEKCTOBBIE TOKYMEHTHI.
BcraBka n3o0paxeHnii B TEKCTOBBIE JOKYMeHThI. O0Tekanue n300pakeHui TeKCTOM. BKilloueHrne B TEKCTOBBIN JOKYMEHT AHarpamm, Gopmy,
HyMEpPALUKU CTPAHHULL, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX JIEMEHTOB

4.2 | Pactposble pucyHku. Vcnonb3oBanue rpau4eckux MpUMHUTHBOB.
Omnepanyu pegakTHpoBaHUsl rpaduyeckux OOBEKTOB, B TOM uucie LUpOBBIX (oTorpaduii: m3MeHeHue pasmepa, oOpes3ka, MOBOPOT,
oTpakeHue, paboTa ¢ 001acTsIMH (BbIIEIEHUE, KOMTUPOBAaHKE, 3JIMBKA [[BETOM), KOPPEKIH [IBETA, IPKOCTH M KOHTPACTHOCTH.
Bekropnas rpaduxa. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH CpPEICTBAMH TEKCTOBOTO MpOIleccopa WM JPYTHX IPOrpaMm
(mpuioxenwii). Jlo6aBiieHue BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

4.3 |IloaroroBka MyiabTUMEAMNHHBIX npe3eHTanuil. Cnaiin. Jlo6aBneHue Ha ciiaif]] TekcTa U u3o00paxeHnil. PaboTta ¢ HECKOJIBKMMH cllaiiiaMu.
JobaBiienne Ha cnaiij] ayIMOBU3YyaJbHBIX JAHHBIX. AHUMAIHS. | UTIepCChUTKI

4.4 | Turbl JaHHBIX B TYEHKaX AJIEKTPOHHOHN Tabmuibl. PenaktupoBanue u popmatupoBanue Tadbmui. BerpoeHHsle GyHKINY I TOMCKa MAKCUMYMa,
MUHMMYMa, CyMMBI U cpefHero apudmernueckoro. CopTUpOBKa AaHHBIX B BBIACICHHOM JauanasoHe. [loctpoenue nuarpamm (rucrorpamma,
KpyroBas Auarpamma, TodeyHas quarpaMma). Beibop Tuma auarpamel.
[TpeoGpa3zoBanue hopmMyi npu KonupoBaHuu. OTHOCUTENbHAsL, ADCOMIOTHAS M CMEIlIaHHas! afipecarus

4.5 |YcnoBHbIE BBIYUCIEHUS B JIEKTPOHHBIX Tabmunax. CyMMHpOBaHHE M IMOJCYET 3HAYEHUI, OTBEHAIOLIUX 3aJaHHOMY ycioBuio. OOpalboTka

OOJIBIIINX Ha60pOB JlaHHBIX. UHCIIEHHOE MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6J'H/II_[aX




KpuTtepuu onieHKkH npeAMeTHBIX VIAHUPYEMBIX Pe3yJbTATOB 00y4al0IUXCS
1o Kypcy

OneHuBalOTCs 3HAHUSI M YMEHUSI y4aIIUXCS C YYETOM MX MHIUBUAYAIbHBIX OCOOEHHOCTEH.
Copepxanue 1 00beM MaTepHaa, MoAJekKallero IpoBepKe, ONpeaeIIeTCs IPOrpaMMOil.

Texymuii KOHTPOIb 3HAHUN OCYIIECTBISIETCS B (DOPME BBIMOJHEHUS KOHTPOJIBHBIX, TECTOBBIX
U TpakThueckux pador dyepe3 WMurtepner na caiite CIHO HWmkenepnoro munes HITY
http://lyceum.nstu.ru/sdo. B koHiie pa3aenoB Kypca KaKIAbli ydallUHCs BBIMOJHACT MHHU-TIPOCKT B
KauecTBE 3a4E€THOM pabOTHI.

1. Ouenka NpakTH4YeCKHUX, TECTOBBIX H KOHTPOJIBHBIX Pa00T 00y4aOIIHUXCH
[Tpu mpoBepke yCBOGHHsI MaTepuaia BBISBISETCS MOJIHOTA, IPOYHOCTh YCBOCHUS yYalllUMUCS
TEOPUU U YMCHHE MPUMEHSTH €€ Ha MPAKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTyarusx. OTmerka
3aBHCHUT TaK)K€ OT HAIMYMS U XapaKTepa MOrpeuIHOCTeH, TOMYIIeHHBIX YYalluMHUCS.
— epybas owubKa — OIHOCTHIO HCKAXKEHO CMBICIIOBOE 3HAYCHUE MTOHATHS, OTIPE/ICICHUS;
— noepewHocms OTPaKaeT HETOYHBIE (POPMYTHUPOBKH, CBUICTECIHCTBYIOIIMNE O HEYCTKOM
MIPEACTaBICHUN PAaCCMAaTPUBAEMOTO O0BEKTA;
— Hedoyem — HENPABWIbHOE INpEACTaBIeHUE 00 00BEKTE, HE BIHUSIOLIETO KapJUHAIBHO Ha
3HaHUs, ONpeIeNICHHbIC TPOrpaMMOi 00yUeHHUS,;
— MenKue nocpeuHocmu — HETOYHOCTH B YCTHOM M TUCbMEHHOW PeuH, HE HCKaXAIOIUe CMBICIIA
OTBETA WJIM PEIICHUS, CITy9aliHbIC OTIMCKH U T.II.
DTalloOHOM, OTHOCHUTEIBHO KOTOPOTO  OLIEHUBAIOTCS  3HAHUS  y4alllUXCsl,  SBISIETCS
00s13aTeNbHBI MUHUMYM COJIep KaHus MHPOPMATUKH U WH(OPMAIIMOHHBIX TeXHoJorui. TpedoBaTh
OT yYalllUuXCsl ONpPEIEeNICHUs, KOTOPbIE HE BXOMAAT B LIKOJBHBIN Kypc MHPOPMATUKUA — 3TO, 3HAYMT,
HaBJICKATh Ha ce0s IPOOJIEMBI, CBSI3aHHBIC HAPYIICHUEM ITpaB yJamerocs («3akoH 00 00pa3oBaHUM»).
Hcxons u3 HOpM (MATUOAIIBHON CUCTEMBI), BBICTABIISIETCS OTMETKA!
«5» CTaBHUTCS TMPHU BBHIMOJTHCHUH BCEX 3aJaHUI TIOJHOCTHIO WM TPHU HaIWYuUU 1-2 MEIKux
MOTPEUTHOCTEH;
«4» cTaBuTCs Mpu Hamuunu 1-2 HeOoUYETOB MM OTHOM OIIMOKY;
«3» CTaBUTCS MPH BBHITIOIIHEHUH Y2 OT 00beMa IPeI0KEHHBIX 3a/IaHH;
«2» CTaBUTCS, €CIU JIOMYIICHBI CYNICCTBCHHBIC OMMUOKM, TOKA3aBIIHME, YTO YJaIluhCs He
BIIaJIceT O00s3aTeNbHBIMU YMEHHUSMHU 10 JaHHOW TeMe B TMOJHOW Mepe (He3HaHHWE OCHOBHOTO
IPOrpaMMHOr0 MaTepHaa).

IIpoueHTt .
JLoCTUrHYTHIi YPOBEHb OrMmerka
BBINOJIHEHHUSI

padoThI
85 -100 % Pabora BrITIOJIHEHA HA BEICOKOM YPOBHE «5»
70-84.9 % PaboTa BeINOJIHEHA HA CPETHEM YPOBHE «4»
50-69.9 % Pabora BeIlTOTHEHA Ha 0A30BOM YPOBHE 3»
0-49.9% | HeynoBieTBopUTEIbHBIN YPOBEHB BHIMOIHEHUS PAOOTHI W@2»

1. OueHka HHAMBHIYAJIBHOIO NMPOEKTA 00y4aIOLIHUXCS

OneHuBaHuEe WHIMBUAYAIbHBIX MPOEKTOB, OOyYalOIIUXCS MPOBOAUTCA IO CIIEAYIOLIUM
KPUTEPHSIM:

«OmauyHo» BBICTABIIAETCA B TOM Cllydae, €CIu:

— paboTa HOCUT MPaKTHYECKHH XapaKTep, COIEPKUT IPaMOTHO U3JI0)KEHHYIO TEOPETHUECKYIO

633}/, XapaKTCPU3yeCTCA JIOTUYHBIM, OCJICA0BATCIbHBIM N3JI0KCHUEM Marcpuaia C
COOTBCTCTBYIOIIMMHU BBIBOJAAMU U 000CHOBAaHHBIMHU MNpCAJIOKCHUAMMU,


http://lyceum.nstu.ru/sdo

—  TIpH 3aIIUTe padOThl 00YJAIOITUICS TTOKA3bIBACT TOCTATOYHO TIIyOOKHE 3HAHUS BOIIPOCOB
TCMBI, CBOGOI[HO ONCpupyeT NAHHBIMU HCCICIOBAHUAMH, BHOCUT OGOCHOBaHHBIC MMPCIJIOKCHUA, BO
BpeMsl BBICTYIUICHHUSI HMCIOJIB3YET HAIJISIAHBIC MOCOOMs (TaOJUIbI, CXEMBbI, TpaduKH, AJICKTPOHHBIE
MMpe3CHTalluu U T.I[.) NI pa3;[aT0quH71 MaTcpHrall, JICTKO OTBCHACT HA IMTOCTABJICHHBIC BOIIPOCHI.
«Xopouwioy BBICTABIICTCS] B TOM CITydae, eCIIH:

— paboTa HOCUT ITPaKTUYECKUM XapaKTep, COAEPIKUT IPAMOTHO U3JI0KEHHYIO TEOPETUUECKYIO
0a3y, XapakTepu3yeTcsl IOCJIEIOBAaTEIIbHbIM H3JI0KEHUEM MaTepHala C COOTBETCTBYIOIIMMU
BBIBOJIAMH, OJJHAKO C HE BIOJIHE 000CHOBAaHHBIMU IIPEUIOKEHUSIMY;

— IpH 3amuTe 0OyyaroIIMiCs MOKa3bIBAa€T 3HAHMS BOIPOCOB TEMBI, ONEPUPYET JaHHBIMU
UCCIIEIOBAaHMsI, BHOCUT MPEAJIOKEHHsI, BO BpeMs BBICTYIUIEHHUS MCIIOJIb3YEeT HarjsiiHble MocoOus
(Tabmuiel, cxembl, rpadUKu, IEKTPOHHBIC MPE3EHTAWU U T.JI.) WIK pa3JaTOYHbId Mmarepuai, 0e3
0COOBIX 3aTPyIHEHHI OTBEYAET HA IMOCTABICHHBIE BOTIPOCHL.

«Yooenemeopumenvroy BbICTAaBISIETCA B TOM CIIy4ae, €CIH:

— paboTa HOCHUT HPAKTUYECKHI XapaKTep, COACPIKUT TCOPETUIECKYIO TJ1aBy, Oa3upyercs Ha
HPaKTUYECKOM MaTepuaie, HO OTIIMYACTCs TOBEPXHOCTHBIM aHAIM30M M HEJOCTATOYHO KPHUTHYECKUM
pazbopoM, B HEell MPOCMATPUBACTCS HEMOCIIEN0BATEILHOCTh M3JI0KEHHSI MaTepuaia, IpeICTaBICHbI
HEO0OOCHOBAHHBIC TIPEIJIOKEHUS;

— npu 3ammre OOYYaIOIIUiCs IMPOSIBISIET HEYBEPCHHOCTh, IMOKAa3bIBaCT Claboe 3HAHHE

BOIIPOCOB TEMbI, HE JaeT MOJHOTO, apI'yMEHTHPOBAHHOI'O OTBETA Ha 3a/IaHHBIC BOIIPOCHL.



