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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma no uadpopmaTtuke pa3padoTaHa Ha OCHOBE:

—  Denepa’dbHOrO0 TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAApPTa CPEAHEr0 OOIIero
o0pa3oBaHMsi, YTBEpPXKACHHOTO IpHKa3oM MuHucTepcTBa oOpa3oBaHMsi W Hayku Poccuiickoit
Oepnepannn ot 17.05.2012r. Ne 413 (¢ u3BMEHEHUSIMU U TOTIOJTHEHUSIMH );

— DepnepanbHOil  00pa3oBaTeNbHOM  MpOrpaMMbl  CpeAHEro  o0mero  oOpa3oBaHMS,
yTBEpXKACHHON IpukazoM Munnpocsemenuss Poccun ot 18.05.2023 1. Ne 371 (¢ u3MEHEHUSIMU U
JIOTIOJTHEHHUSIMH )

— Tlonoxenus «O paboueld mporpamMMe yd4eOHOTo MpeaAMeTa, Kypca TOCyIapCTBEHHOTO
Oro/KeTHOTO — 00IIeoOpazoBareibHOrO  yupexkaeHus Jmned Ne373  MOCKOBCKOTo — paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHM JTUIICH.

C yyetom aBTOpPCKOI porpamMmsbl Kypca nHpopmaTtiku it 10, 11 xnaccos, yriryOiaeHHBIH ypOBEHB,
aBTopsl: [lonskos K.1O., Epemun E.A

Hacrosimmas paboyasi mporpaMma siBJISIETCSI COCTAaBHOM YaCThi0 OCHOBHOM 00pa3oBaTelIbHOU
nporpammel cpeanero odmiero oopazoBanus ['bOY muieit No 373 MockoBckoro paiiona CaHKT-
[TeTepOypra (conepxkaTenbHBIN pa3aen).

YyeOHuKH

1. Uudopmaruka (6a30Bsblii U yrirydieHHBIH ypoBHH) B 2 yacTsax. 10 kiacc. Y. 1: yueOHuk /
K. 1O. [Tonsikos, E.A. Epemun. — M.: BUHOM. JIaGopaTtopus 3Hanui. -352 c.

2. Wundopmaruka (6a30BbIi 1 yTayOJeHHBIH YpoBHH) B 2 yacTsx. 10 xmacc. Y. 2: yueOHUK /
K. IO. Tlonsikos, E.A. Epemun. — M.: BUHOM. JlabopaTtopus 3Hanuit. -352 c.

3. Hnudopmaruka. 11 xmacc. ba3oBsii n yrimy0neHHbid ypoBHU : yueOnuk: B 2 4. Y. 1 / K. 1O.
[Tonsixos, E. A. Epemun. — M. : BUHOM. JlaGopatopus 3Hanuil. — 240 c

4. Wndopmaruka. 11 xnacc. ba3oBblii n yrnyOneHHslii ypoBHH : yueOHuK: B 2 4. Y. 2/ K. 1O.
[Tonsixos, E. A. Epemun. — M. : BUHOM. JlaGopatopus 3Hanuit — 304 c.

O01mas xapakTepucTHKa Kypca

IIporpamma no uH(popmatuke (yriayOn€HHBIH YpOBEHb) Ha YPOBHE CpEIHEro 0OIIero
o0Opa3oBaHMs pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTebHON MPOTpaMMBbI CpeTHETo 00I1Iero oopazoBanus, npeactaBieHHbIX B @T'OC COO,
a Takxke deneparbHON paboyeit mporpaMMbl BOCITUTAHHMSL.

Kypc nrpopmaTiky 11t ypoBHS CpeAHETO 00IIIEro 00pa3oBaHUs SBISETCS 3aBEPIIAOIIAM
3TAroOM HETPEephIBHOM MOATOTOBKU 00ydaromuxcsi B 001acTd HHPOPMATUKU U UH(OPMAIIIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, OMMpaeTcs Ha coJep)KaHHe Kypca HH(POPMATUKU YpPOBHS
OCHOBHOTO 00mIero o0pa3oBaHMs M OMNBIT IOCTOSIHHOTO NpPHUMEHEHUs HH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH, Ma€T TEOPEeTHYECKOEe OCMBICICHHE, WHTEPIPETAU0 |
000011IeHIE 3TOTO OIBITA.

Pesynpratel yrimyOn€HHOTO YpOBHS H3y4deHHs YydeOHoro mpemmera «HMHpopmarnkay
OPHEHTUPOBAaHBl Ha TMOJIyYeHHE KOMIETEHTHOCTeH [uid mocienymoomeil mnpodeccuoHanbHOMI
NS TeIbHOCTH KaK B paMKax JJAHHOM MpeIMETHON 00J1aCTH, TaK U B CMEXKHBIX C HEHl 00acTsX.

B pamkax yrayOnéHHOro ypoBHS ~HM3y4eHHs HMH(POPMATHKH  00ecreunmBacTCs
LIeJICHANPaBJICHHas! OJrOTOBKA O0YYalOLIMXCsl K MPOJOJKEHUI0 00pa30BaHUs B OpraHU3alMaX
IpoeCCHOHATBHOIO 00pa30BaHUSl IO CHEIHMAIbHOCTSM, HEINOCPEICTBEHHO CBS3aHHBIM C
IUGPOBBIMU  TEXHOJOTHSAMM, TaKUM KaK IpOrpaMMHas HMH)KEHepus, HH(PpOpPMalMOHHAs



0€301MacHOCTh, HHPOPMAIIMOHHBIE CHCTEMBI i TEXHOJIOTUH, MOOUIILHBIE CUCTEMBI U CETH, OOJIBIIIHE
JaHHBIC U MAlIMHHOE 00ydYeHre, TPOMBINIJICHHBI HHTEPHET BEIeH, HICKYCCTBEHHBIN HHTEIUICKT,
TEXHOJIOTUM OECIPOBOAHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTUH, CHUCTEMBI
pacIpeenéHHOro peecTpa, TEXHOJIOTMU BUPTYaJIbHOW U JIOIIOJTHEHHON PEAbHOCTEH.

OcHoBHas 11e7b U3yueHus: yueoHoro npeamera «MHpopmaTrka» Ha yriayOiIEHHOM ypOBHE
cpenHero obmero oOpa3oBaHusi — OOecledeHHE IaJIbHEWUIIEro pasBUTHUS HH(OPMAIIMOHHBIX
KOMIIETEHIMI 00ydYaromerocs, €ro TOTOBHOCTH K J>KU3HH B YCIOBHUSX Pa3BHBAIOLIETOCS
MH(OPMAIIMOHHOTO O0IIEeCTBa U BO3pacTaloleld KOHKYPEHIIMH Ha PbIHKE Tpyaa. B cBsi3u ¢ 3TM
uzyuenne napopmaruku B 10—11 kmaccax J0KHO 00ECTICUUTH:

— c(opMHUPOBAaHHOCTH MHPOBO33pPEHHS, OCHOBAHHOTO HA MOHWMAHHH POJH HWH(OPMATHUKH,
MH(OPMALIMOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

— ¢chOpPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHS;

— copMHUpOBaHHOCTH yMEHUH pa3nmu4aTh (HaKThl M OLIEHKH, CPABHUBATH OILICHOYHBIC BHIBOJIBI,
BUJICTh MX CBSI3b C KPUTEPUSMHU OIICHUBAHUS U CBSI3b KPUTEPHUEB C ONPEICIEHHON CUCTEMOM
[IEHHOCTEH, MPOBEPATH HA TOCTOBEPHOCTH U 000011aTh MHPOPMAIIHIO;

— chOpPMHUPOBAHHOCTH MPEJICTABICHUI O BIUSIHUN UH()OPMAIIMOHHBIX TEXHOJIOTHI Ha )KU3Hb
YyeloBeKa B OOIIECTBE, MOHUMAaHHE COIMAIBLHOTO, AKOHOMUYECKOTO, MOIUTHYECKOrO,
KYJIbTYPHOTO, IOPUIUYECKOr0, MPUPOJHOT0, HSPrOHOMUYECKOT0, MEAMLIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB HH()OPMAIIHOHHBIX TEXHOJIOTHIA;

— TPUHATHE NMPABOBBIX M 3TUYECKUX ACHEKTOB MH(DPOPMAIIMOHHBIX TEXHOJOTHH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJICUEHHBIX B CO3/IaHUE U UCIOJIb30BaHNUE HH(POPMAIIMOHHBIX
CHUCTEM, paclpocTpaHeHHe HH()OPMALINY;

— CO3JaHMe YCJIOBUM /Ui pa3BUTUS HABBIKOB  y4eOHOW, TPOEKTHOM, Hay4yHO-
UCCIIEIOBATEIbCKO M TBOPYECKOW JESTEIbHOCTH, MOTHUBAllMM OOyYaloIIUXCs K
CaMOpa3BUTHIO.

YrnyOnéHHsli  ypoBeHb  M3y4deHMS  MH(OpPMAaTUKU  OOECHEeYMBaeT:  IMOATOTOBKY
00y4aromuxcsi, OpUEHTUPOBAHHBIX Ha CIENHUATIHLHOCTH B 00JaCTH WH(MOPMAIIMOHHBIX TEXHOJIOTHIA
U MH)XEHEpHbIE CIELUAIbHOCTH, Y4acTHEe B NPOEKTHOM M HCCIIEAOBATEIbCKOW JesTEeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HANpPAaBICHHUSAMHU OTPAcid HH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHi1, TOArOTOBKY K Y4acTHIO B OJIMMIIMAAX U cAaue EQMHOro rocyaapcTBEHHOT0 HK3aMeHa
1o uH(oOpMaTUKe.

OIIMCAHHME MECTA YYEBHOI'O IIPEJIMETA B YYEGHOM IVIAHE

Ha u3yuenue npeamera «MapopmaTrka» B yueOHOM IUIaHEe JHIles BbiaeneHo 272 yaca, B
ToM unciie B X kinacce — 136 gacoB (4 yaca B Heneno), B X1 kimacce — 136 yacos (4 yaca B HE/IEIIO).
Bri6op oOycnoBnen crnenudukoir o0pa30BaTEIBLHOTO YUPEKIACHUs (YTIIyOJICHHOE H3y4CeHHE
MPEAMETOB TEXHUUECKOTO MPOHIIs).

B copepxxanum yuebnoro mpenmera «MHpoOpMaTuka» BBIICIAIOTCS YEThIPE TEMaTHYECKUX
pasnena.

Pasnen «lludpoBasg rpaMOTHOCTbY» IOCBALIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M
JIPYTUX 3JEMEHTOB LHU(POBOro OKPYKEHHUS, BKJIIOYAas KOMIBIOTEPHBIE CETH, HCIOJIb30BaHUIO
CPEZCTB ONEPallMOHHOM CUCTEMBI, paboTe B ceTH VIHTEepHET U UCTIO0Ib30BaHUI0 HHTEPHET-CEPBUCOB,
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

Pa3nen «Teopernyeckue ocHOBBI HHPOPMATHKM» BKIIOYACT B ce0s MOHATUMHBIN anmapar
UH(POPMATUKH, BOMPOCHI KOAWPOBAaHUS HH(POPMALUHU, H3MEPEHUs HHPOPMALMOHHOTO 00BbEMA
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JaHHBIX, OCHOBBI anre6pbl JIOTUKH 1 KOMIIBIOTCPHOTI'0O MOACITIUPOBAHUA.

Pa3nes1 «AJropuT™Mbl M IPOrpaMMHUPOBAHUE)» HAMPABJICH HA Pa3BUTHUE alITOPUTMHUECKOTO
MBILIUICHHS, Pa3pabOTKy aIrOPUTMOB M OLEHKY HUX CIO0XHOCTH, (OPMHPOBAHUE HABHIKOB
pcajii3aliu NporpaMm Ha A3bIKaxX IMPOrpaMMHUpPOBaAHUSA BBICOKOTO YPOBHA.

Paznen «UHpopManmoHHbIE TEXHOJOTMH» TIIOCBSIIEH  BOMPOCAM  IPUMEHECHHUS
WHQPOPMAIIMOHHBIX TEXHOJOTHHA, PEaTH30BAHHBIX B TMPHUKIATHBIX IMPOTPAMMHBIX MPOAYKTaX M
WHTEpPHET-CEpBUCAX, B TOM YHWCIIC B 3ajJadax aHaliu3a JaHHBIX, MCIIOJIB30BAHHIO 0a3 JaHHBIX U
ANIEKTPOHHBIX TAOJUI] U PEIICHUS TPUKIIAJIHBIX 3a/1a4.

B mnpuenénnom nanee coxpepkanuu ydeOHoro mnpeamera «MHbopmaTHkay KypcHBOM
BBIACJICHBI JOIMMOJITHUTCIIBHBIC TEMbI, KOTOPBIC HC BXOJAT B O6$I3aTeJIbHYIO nporpammy O6y‘-ICHI/I$I, HO
MOT'YT 6BITB NpCAJIOKCHBI JJII HM3YUCHUA OTACIbHBIM MOTHBHUPOBAHHBIM U CHOCO6HLIM
00yJarouMcs.

IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA KYPCA
NHOOPMATHUKU

[IporpamMma obecrieurBaeT GOpMUPOBAHUE JTUUYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX
pe3yabTaToB.

JIn4HOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBATHCSI C(HOPMHUPOBAHHOW BHYTPEHHEH MO3HMIMEH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OPUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIOIINX TPAIUIIMOHHBIM [ICHHOCTSAM
POCCUICKOro OO0IIeCcTBa, PACHIMPEHUE >KU3HEHHOTO OIbITa W OMbITa JEATEIBHOCTH B Ipoliecce
peanu3alud  CpeACTBaAaMH y4e0OHOro TpeaMeTa OCHOBHBIX HAmpaBlIeHHH BOCHHUTATEIbHOU
JIEATEIIbHOCTH.

JIMYHOCTHDBIE pPe3yJdbTaThbl

1) rpaxk1aHCKOTO BOCTIMTAHUS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpPaB M 00sS3aHHOCTEH, yBa)KCHHE 3aKOHA M TPABOIIOPSIKA,
COOJNIOZICHHE OCHOBOTMOJAraloluX HOPM HHPOPMAIIMOHHOTO TMpaBa U WHGOPMAIMOHHON
0€30I1aCHOCTH;

TOTOBHOCTb ~ TPOTHUBOCTOSITH  MJIGOJNIOTUM  JKCTPEMH3Ma,  HalMoHaiu3Ma, KceHohoouu,
JTUCKPUMHUHAIIMA 110 COIHMAJIBHBIM, PEJIUTHO3HBIM, PACOBHIM, HAIIMOHAIBHBIM TpPH3HAKaM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) MaTPUOTHUIECKOTO BOCITUTAHUS:

[IEHHOCTHOE OTHOIIIEHHE K UCTOPHUECKOMY HaCJIeTUI0, TOCTIKEHUsIM Poccuu B Hayke, HCKYCCTBE,
TEXHOJIOTHSX, TOHUMAaHWe 3HAaYeHHUS] MHOOPMATHKH KaK HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBA;
3) TyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAllUI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHUPYICh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B ceTH MIHTEpHET;

4) 3cTeTUYECKOr0 BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYasi SCTETUKY HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA,
CIIOCOOHOCTh BOCIIPHUHHMMATH Pa3IMYHBIE BHJIBI HCKYCCTBAa, B TOM 4YHCJIE€ OCHOBAaHHOTO Ha
WCIIOJIb30BaHNY MH(POPMAITHOHHBIX TEXHOJIOTHIA;

5) ¢pu3HUECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh 3JIOPOBOTO M 0€30MacHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO, B TOM YHCIE 3a CU€T coOMoneHUs TpeOOBaHUI 0e30MacHOi HKCIUTyaTallu
CpeAcTB MHPOPMAIIMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) TpyJIOBOTO BOCITUTAHUS:



TOTOBHOCTh K aKTHUBHOH JEATEIHHOCTH TEXHOJOTHYECKOW W COLMAIbHON HAarpaBICHHOCTH,
CHOCOOHOCTh HHUITUUPOBATH, TNIAHUPOBATH M CAMOCTOSTEIBHO BBIIOJIHATH TaKyIO JESITEIbHOCTD;
UHTEpeC K cdepaMm MpodecCHOHATBHON JEATENFHOCTH, CBS3aHHBIM ¢ HH(OPMATHUKOM,
IpOTPaMMUPOBAHUEM M MH(POPMALMOHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha TOCTH)KEHUSIX HAYKH
UHQOPMATUKN M HAyYHO-TEXHHYECKOTO IIPOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynyiieit mpodeccuu U peaaTu30BbIBaTh COOCTBEHHBIE )KU3HCHHBIC TUIAHBI,
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH KHU3HU;
7) 9KOJIOTHYECKOTO BOCITUTAHUS:
OCO3HaHUE III00ANTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM | ITyTel UX PElIeHus, B TOM YHCIIE C
y4€TOM BO3MOXKHOCTEH MHPOPMAIIMOHHO-KOMMYHHKAIIOHHBIX TEXHOJIOTHH;
8) LICHHOCTH Hay4YHOT'O IIO3HAHMUSL:
c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH,
JOCTIDKEHUSIM HAyYHO-TEXHHYECKOTO Mporpecca u OOIEeCTBEHHOW MPAKTUKH, 338 CUET TMOHUMAHUS
pos THPOPMAIIMOHHBIX PECYPCOB, HH(POPMAIIMOHHBIX MTPOLIECCOB U HHPOPMAIIMOHHBIX TEXHOJIOT Ul
B YCJIOBUAX HU(GPOBOH TpaHChOpMAIMK MHOTHX c(ep )KU3HU COBPEMEHHOTO O0IIECTBa;
OCO3HAHWE IIEHHOCTH HAyYHOW JAEATENBHOCTH, TOTOBHOCTH OCYIIECTBIATH HPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHUBHIyaTIbHO U B TPYIIIIE.

B nporecce 1oCTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS ITPOTPAMMBI 110 HHPOPMATHKE
y  OOydJaromMxcsi  COBEPUICHCTBYETCS  OMOIMOHAIBHBIA ~ WHTEJUIEKT,  IPEINoJararinimi
Cc(OPMUPOBAHHOCTH:

— CaMOpEeTyJIMPOBaHUs, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEICHHE, CIOCOOHOCTh aIaNTHPOBAaThCS K SMOLMOHAIBHBIM H3MEHEHHSM W
HPOSIBIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBALIUY, BKIIOYAIOMICH CTpEMJICHHE K JOCTIDKCHUIO IENH H YCIexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;

— OSMIIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHME MApPYTHX,
YYUTHIBATh €T0 TIPU OCYIIECTBICHMH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO W
COIEPEXKHBAHHUIO;

— COIMAJbHBIX HABBIKOB, BKJIIOYAOIINX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHHS C JAPYTUMH
JIO/IbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pazperiaTb KOH(IUKTHI.

MeTanpe)]MeTHLIe Pe3yJdbTaThbl

B pesynbrate m3yueHus WHGOpPMATUKU Ha YpPOBHE CpPEAHETO OOIIero oOpazoBaHUS Yy
oOydaromerocss OyayT CcOpMUPOBAaHBI MeTanpeaMeTHbIe Pe3yabTaThl, OTPAKECHHBIC B
VHHUBEpPCATbHBIX Y4YEOHBIX NEHCTBUSAX, a MMEHHO — IO3HAaBaTEIbHbIC YHHBEpPCaJIbHbIC Yy4eOHBIC
JEHCTBUS,, KOMMYHHUKATHBHBIC YHUBEPCAIBbHBIC YUeOHbBIC ICHCTBHS, PETYSITHBHBIC YHHBEPCAThHBIC
yueOHbIe JeHCTBHSI, COBMECTHASI IEATEIHHOCTb.

ORJ1ajieHHe YHHBEPCAJbHBIMHU MO3HABATEILHBIMHU 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

—  CaMOCTOSITEILHO (POPMYJIMPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBCHHBIH TMPU3HAK WJIM OCHOBAaHUS I CpPaBHCHUS,
KJIacCU(UKAIUU ¥ 0000IIEeHNUS;

—  OMNpeAeNATH IeNN JACSITSILHOCTH, 337aBaTh MTApaMETPhl U KPUTEPHH UX TOCTHIKCHUS;

—  BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;

— pa3pabaThiBaTh IUTAH pEIICHUS TPOOJIEMbI ¢ YYETOM aHajdM3a WMEIOIIHXCS
MaTepuaIbHBIX 1 HEMaTEePUATbHBIX PECYpPCOB;

— BHOCHUTH KOPPEKTHBEHI B ICATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETLHOCTH;

— KOOPJWMHHPOBATH M BBIOIHATH PAOOTy B YCIOBHSX pPEATBHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

— pa3BHBaTh KPEaTHBHOE MBIIIJICHHUE TIPU PEIICHUH XU3HEHHBIX TPOOIeM.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIAJCTh HaBBIKAMU Y4eOHO-HCCIEIOBATEIbCKOW M TPOEKTHOM JEATeNbHOCTH,
HaBbIKAMHU  pa3pelieHus  [poOieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB PELIEHUS MPaKTUYECKUX 3a/1ay, IPUMEHEHUIO
pPa3IMYHBIX METO/IOB ITO3HAHMS;

OCYIIECTBIISATh Pa3JINYHbIC BUABI I€ATEIBHOCTHU M0 MOJYyYEHUIO HOBOI'O 3HAHUS, €T0
UHTEpIIPETallud, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsX, B TOM YUCJIE [IPH CO3/IaHUU YUEOHBIX U COLUAIBbHBIX IPOEKTOB;
dbopMUpOBaTh HAay4HBI THUI MBIIUICHUS, BIAJAE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUAMH U METOJAMU;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3a7]auu B 00pa30BaTEIbHON JIEATEIHLHOCTH
Y KU3HEHHBIX CUTYaLUsIX;

BBISIBJISITH [IPUYMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJU3UpOBaTh 3aJady, BbIABUIATH
TUIIOTE3y €€ pelIeHUs, HaxOJUTh AapryMEHThl U JI0KAa3aTEIbCTBA CBOUX
YTBEPXKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

AQHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PEUICHUs 3a7aud pPe3yJbTaTbl, KPUTHUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
OCYIIECTBIISATH LIeJIEHANPABIEHHBIN IIOUCK [TEPEHOCA CPEICTB U CIIOCOO0B ACUCTBUS B
npohecCHOHANBHYIO Cpey;

YMETb NEPEHOCUTh 3HAHHWA B I[I03HABATEIbHYIO M IPAKTUYECKYIO 00JacTu
JKU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEU, IIPEAJIaraTb OPUIMHAIBHBIE OJXO0/bl U PELIEHUs, CTABUTD
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nnpopMmanmeii:

BJIaACTh HaABBIKAMHU HOJ'Iy‘-IeHI/Ifl I/IH(l)OpMaIII/II/I N3 HUCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, aHAINU3, CHCTEMATH3AIUI0 U UHTEPIPETAIIHIO
MH(pOpMalMU Pa3IMYHBIX BUJIOB U (JOPM MPECTABIICHNUS;

CO3/aBaTh TEKCThI B PAa3MUYHBIX opMaTax ¢ y4€TOM Ha3HaueHUs HMHPOpMAIUHU U
LENEeBOM  ayJIuTOpUH, BBIOMpas ONTUMaIbHYIO (OpPMY MPEACTABICHUA U
BU3YaIH3aIiy;

OIICHHUBATH I[OCTOBepHOCTI), JICTUTUMHOCTBb I/IH(bOpMaHI/II/I, €€ COOTBETCTBHE HpaBOBI)IM
U MOPAJIbHO-3TUYECKUM HOpMaM;

HUCITIOJIB30BAThH CpGJICTBa I/IH(l)OpMaHI/IOHHBIX u KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOl"I/If/'I B
pEIIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1ad ¢
coOmoieHeM TpeOOBaHWNM HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U OSTUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

BJIQJICTh HABBIKAMH DPACIIO3HABAHMUS U 3aIUTHl WH(pOpMaIMU, WHOOPMAUMOHHON
0€30ITaCHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eCTBUSAAMM:
1) oOmenue:

OCYIIECTBIISITH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaIbHBIC CpeACTBA OOMICHUS, TOHMMATh 3HAYCHHE COIUATBHBIX
3HAKOB, pACMO3HABaTh TMPEANOCHUIKM KOH(MIMKTHBIX CHUTyallUd MW CMATYaTh
KOH()JIUKTHI,

BJIQJICTh PA3NIUYHBIMU CIIOCOOaMH OOIICHHS U B3aUMOJICHCTBUS, apryMEHTHPOBAHHO
BECTH JIMAJIOT, YMETh CMT4aTh KOH(QJIUKTHBIC CUTYAIlNH;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOIB30BAHUEM SI3BIKOBBIX
CPEICTB.



2) coBMeCTHAsl IeITeIbHOCTD:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEHCTBHI ¢ y4ETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHHPOBATH
JIEUCTBUA IO UX JOCTHKECHHUIO: COCTABJIATH IUIAH JCHUCTBUM, PAaCHOPEAEIATh POJIU C
y4€TOM MHEHUN YYaCTHUKOB, 00CYXk/IaTh Pe3yabTaThl COBMECTHOM pabOThI;
OIICHMBATh KAa4YECTBO CBOEr0 BKJAJa M KaXXJOr0 Y4YaCTHHUKA KOMaHIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJiaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C TO3ULINHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIUYHBIX CUTyalUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIHATHBHBIM.

OBJ1ajieHNe YHHBEPCAIbLHBIMHU PEryJIsiTHBHBIMH 1eCTBHSMU:
1) camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYLIECTBIIATH ~ IIO3HABATEIBHYIO  ACSTEIBHOCTb,  BBIABIATH
po0JIeMBI, CTaBUTh M (DOPMYJIMPOBATh COOCTBEHHBIC 3a7adyd B 0Opa30BATEILHOM
JESATEIIBHOCTHU U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEUIeHHUs] MpoOJIeMbl C YYETOM HUMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNlaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTb OTBETCTBEHHOCTh 3a
peleHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOH SPYIUIMHU B pa3HBIX
o0nacTsX 3HaHUI, NOCTOSTHHO TOBBIINIATH CBOM 0Opa3oBaTENbHBIM U KYJIbTYpPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B IEATEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNbTATOB LEISAM;

BJIAJIeTh HAaBbIKAMH I103HABaTEJIbHON pe(dIeKCHMM Kak OCO3HAHHS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM, UCIIOJIb30BaTh
npuémbl pedIeKCHn Ui OLIEHKU CUTYalluH, BIOOpA BEPHOTO PELICHHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYTUX [IPU aHATIU3€ PE3YJIbTATOB JEATECIBHOCTH.

3) npuHATHA ce0s U APYrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NpU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OIMIUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeIoBeKa.

IIpenmeTHble pe3yJabTaThbl 0CBOCHHS POrPaMMBbI 110 HH(pOpMaTHKe YI1y0JEHHOIO YPOBHS B

10 kaacce

B nmpouecce wu3ydenuss kypca uHbopMmMaTuku yrayosnéHHoro ypoBHs B 10 kiacce
oOy4aromuMucs OyAyT TOCTUTHYTHI CIIEYIOIIUE IPEeIMETHbIE PE3YyIbTaThl:

BJIaJICHHE MPEICTaBICHUSIMH O POJIU HH(OPMAIIMU U CBSI3aHHBIX C HEW MPOLIECCOB B IPUPOJE,
TEXHUKE U OOIIeCTBE, MOHATUAMHU <«HUHPOpPMALUA», «MHOOPMAIIMOHHBIA MPOLECCH,
«CUCTEMay, «KKOMIIOHEHTHI CUCTEMBI», «CUCTEMHBIN 3(h(eKT», «uHpOpMaLIMOHHAS CHCTEMAY,
«CUCTEMA YIIPABICHU;

BJIaJICHHE METOJaMH MIOMCKa HHpopManuu B ceTu VIHTepHeT, yMeHHne KpUTHUYECKH OLIEHUBATh
UH(pOpMaLNIO, OITY4YEeHHYI0 U3 cetu MHTepHer;



YMEHHME XapaKTepu30BaTh OOJbIIME JaHHbIE, MPUBOJUTH MIPHUMEPHl HCTOYHUKOB HX
MOJTyYEHUS] ¥ HATIPABIICHUS MCIIONB30BaHMsI, YMEHUE KIacCU(DUIIMPOBATH OCHOBHBIC 331a4H
aHaJIM3a JaHHBIX (IPOTHO3UPOBaHUE, KiIaccuuKaIus, KjJacTepu3alus, aHaJIu3 OTKIIOHEHHI),
NOHUMATh TOCJIE0BATEILHOCTh PEIICHHS 33124 aHAJTN3a JaHHBIX: COOp NEePBUYHBIX TaHHBIX,
OUYHCTKA U OILICHKAa KaueCcTBa JaHHBIX, BHIOOP M/WIIM MOCTPOCHHE MOJEIH, NpeoOpa3oBaHue
JAaHHBIX, BU3yaJIu3alusl JaHHbBIX, HHTEPIIPETALINS PE3YIbTATOB;

MOHMMAaHUE OCHOBHBIX MPUHIMUIIOB YCTPOWCTBA U (PYHKIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX ¥ MOOWJIBHBIX KOMIBIOTEPOB, TEHICHIMA pPa3BUTHSI KOMIBIOTEPHBIX
TEXHOJIOTHI;

BJIQJICHHE HaBbIKAMU pabOThl C OMNEpPAlMOHHBIMU CHCTEMaMH, OCHOBHBIMHM BHUIaMH
IPOTPaMMHOTO OOecTieueHHs I pelieHns y4eOHBIX 3a/1a4 110 BHIOPAHHOM CIIeIHaTN3aliHg;
HaJU4Me MPEACTaBICHUNA O KOMIIBIOTEPHBIX CETSIX M MX POJU B COBPEMEHHOM MHpE, O
0a30BbIX IPUHIMIIAX OPTraHU3aUUHU U (PYHKIIHOHUPOBAHUS KOMIIBIOTEPHBIX CeTel, 00 00X
MPUHLIKIIAX pa3pabOTKU U G YHKIIMOHUPOBAHUSI UHTEPHET-TIPIIIOKEHUH;

NOHMMaHHUE yrpo3 WHPOPMALMOHHON 0€30IMacHOCTH, MCIIOIB30BAaHUE METOIOB M CPENICTB
MPOTUBOACUCTBUA 3TUM yrpo3aMm, COOJII0JIeHHe Mep Oe30MacHOCTH, MPEeAOTBPAILAIONINX
HE3aKOHHOE PacIpoOCTPaHEHUE MEPCOHABHBIX JAHHBIX, COONIOACHIE TPEOOBAHUM TEXHUKH
0€30MacHOCTH M TUTHEHBI MPU pPadOTe C KOMIBIOTEpaMU W JIPYTMMH KOMIIOHEHTaMH
U(PPOBOTO OKPYKEHHsI, TTOHUMAHHE IPABOBBIX OCHOB HCIOJB30BAHUS KOMITBIOTEPHBIX
nporpamm, 6a3 TaHHBIX U paboOThI B ceTu MHTepHeT;

MOHMMaHHUE OCHOBHBIX MIPUHITUIIOB TUCKPETU3AINH PAa3IMYHBIX BU0B HH(POPMAIIH, YMEHHE
onpeaensiats HHOPMAIMOHHBIN 00bEM TEKCTOBBIX, TPa)UUECKUX U 3BYKOBBIX JAaHHBIX MPU
3a/laHHBIX MapaMeTpax JUCKPETU3ALMK, YMEHUE ONPENEISTh CPEIHIOI CKOPOCTh Mepeaayn
JAHHBIX, OLICHWBATh M3MEHEHHE BPEMEHU TMepefaud MpU U3MEHEHUH HH(OPMAIIOHHOTO
00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U;

YMEHHME MHCIIONb30BaTh IPU PEIICHUU 3aJad CBOWCTBAa IIO3ULMOHHON 3allMCH YHCEl,
QIrOpuTMa MOCTPOEHHUS 3allMCHU YHUCJIa B MO3WLMOHHON CHUCTEME CUHCIIEHHUS C 3aJlaHHBIM
OCHOBAaHMEM M IIOCTPOECHMsI 4YHCIIA IO CTPOKE, COAEpXKallled 3amuch 3TOr0 4YHCIa B
MO3UI[MOHHON CHCTEME CUUCIEHHMS] C 3aJaHHbIM OCHOBAHHWEM, YMEHHE BBINOJIHATH
apudmMeTHyecKre onepalyy B MO3UIMOHHBIX CUCTEMAaX CUHCICHUS;

YMEHHME BBIIOJIHATH NPeoOpa3oBaHUsl JJIOTMUECKUX BbIPAXKEHUH, HCIIONIb3Ys 3aKOHBI aareopbl
JIOTUKH, YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKEHUE B JIU3BIOHKTUBHON M KOHBIOHKTHUBHOM
HOpMAaJIbHBIX (hOpMax 10 3aJaHHOU TaOJIHMIle UCTUHHOCTH, UCCIIEIOBATh 001aCTh ICTUHHOCTH
BBICKA3bIBaHUS, CONEPIKALLETO MIEPEMEHHBIE, PEIIATH HECIOKHBIE JIOTUYECKUE YPABHEHUS U
CHUCTEMBI YPaBHEHHU;

NOHMMaHHe 0a30BBIX AJTOPUTMOB 0OPAOOTKH YHMCIOBOM M TEKCTOBON MHGpOpMaLnu (3amKch
yKcell B MO3ULMOHHON CHCTEME CUHMCIIEHUS, HAXOXKJEHHE BCEX MPOCTHIX YUCEIN B 3alaHHOM
nuarna3oHe, o0paboTKa MHOTOPa3psAHBIX IENBIX YHCEN, aHalu3 CHUMBOJIBHBIX CTPOK M
JIPYTHX), AITOPUTMOB TMIOMCKA U COPTUPOBKHU, YMEHHE OIPENEIATh CI0KHOCTh U3y4aeMbIX B
Kypce 0a30BbIX aIrOPUTMOB (CYMMHPOBAHHE SJIEMEHTOB MAacCHBa, COPTUPOBKAa MAacCHBA,
nepeOOpHBIE AJITOPUTMBI, JIBOWYHBIM TIOMCK) W TPHUBOJUTH TPUMEPHl HECKOJIbKHX
AJITOPUTMOB Pa3HOM CIIOKHOCTH JUIsl PELIEHNs OJHOM 3a7auu;

BJIQJICHUE YHUBEPCAIbHBIM S3bIKOM IPOTpaMMHUpPOBaHUs BbICOKOTOo ypoBHs Python,
MpeJICTaBICHUSIME O 0a30BbIX THUIIAX JAHHBIX M CTPYKTYpaxX NaHHBIX, YMEHHE HCIIOIH30BATh
OCHOBHbBIE YIPABISIIONINE KOHCTPYKIIMHM, YMEHHUE OCYIIECTBIISATh aHAJIN3 MPEAIOKEHHOM
MPOrpaMMBbI: OMPENENSITh Pe3yabTaThl PaOOTHl MPOTPaMMbl TPU 3aJAHHBIX HCXOJHBIX
JAHHBIX, OMPEAENATh, MPU KAKUX HMCXOJHBIX JaHHBIX BO3MOXKHO MOJIyYE€HHE YKa3aHHBIX
pe3yIbTaTOB, BHISBIATH IaHHBIE, KOTOPHIE MOTYT MPUBECTH K OIINOKE B pabOTe MpOrpamMmel,
bopMynTupOBaTh MPEIIOKEHHS O YAYUIIEHUIO POTPAaMMHOI0 KOJa;

YMEHHME CO3[aBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JOKYMEHTHl U JEMOHCTPALIMOHHBIE
MaTepualibl C HCIOJIb30BAHMEM BO3MOXHOCTEM COBPEMEHHBIX MPOTPAMMHBIX CpPEICTB H
00JIaYHBIX CEPBUCOB;

YMEHHE HCIOIb30BaTh AJIEKTPOHHBIE TAOJUIBI AJISl aHAIHM3a, IPEICTaBICHUs U 00pabOoTKH
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JMaHHBIX (BKJIIOYAsi BBIUMCIEHHE CYMMBI, CPEIHEro apu(pMeTHUecKoro, HauOOJBIIEro u
HAMMEHBIIET0 3HAYCHUH, peIIeHUE YpaBHEHUH, BHIOOP ONTHMAJIBHOTO pEIICHUs, Moa0op
JUHUM TPEH/Ia, pelIeHHe 3a/1a4 IPOTHO3UPOBAHUA).

IIpeaMeTHBIE pe3y/IbTAThl OCBOEHHS IPOIPAMMBI
no nHgopmaTuke yriayoaénHoro yposus B 11 kiacce

B mpouecce wu3ydenuss kypca uHpopMmMaTuku yrayosnéHHoro ypoBHs B 11 kiacce
00yJarIUMUCS OYAYT JOCTUTHYTHI CIICAYIOIINE IPEIMETHBIC PE3y/IbTaThI:

— YMEHHE CTPOUTh HEPABHOMEPHBIC KOJBI, JOIMYCKAIOIINE OJHO3HAYHOE JEKOJIMPOBAHHE
cooOIeHni (MpepUKCHBIC KOJIbI), HCIIOIB30BaTh MPOCTCHIIIME KOJBI, KOTOPBIC IMO3BOJISIOT
oOHapyXuBaTh ¥ WCIOPABIATh OIMMOKKM TpU Tepenadye JaHHBIX, CTPOHUTH KO/,
00ecreYrBarOIIN HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOI0 JUTHHY COOOIICHUS MTPH U3BECTHOM
9aCcTOTE CUMBOJIOB, TIOSICHSITH PUHITUITBI PA0OTHI MPOCTHIX aJITOPUTMOB CIKATHUS JAHHBIX;

— YMCHHE pellaTh AIrOPUTMUYECKHE 33Ja4yM, CBsI3aHHBIE C aHaIU30M TrpadoB (3a7gauu
MOCTPOCHUS ONTHUMAILHOTO TYTH MEXIy BepIIMHAMHU Tpada, ONpeIeiCHHs KOJIUYeCTBA
Pa3IMYHBIX IMyTeH MEXIy BEpPIIMHAMUA OPHUEHTHPOBAHHOTO AIIMKJIMYECKOTO rpada), yMeHHE
UCIIONIb30BATh JICPEBbs TPH aHAJIM3e M IOCTPOSHUM KOJOB W JUIS IPEIACTaBICHUS
apu(METHUECKUX BBIPAKCHUH, TP PEIICHUH 33124 TIOUCKA U COPTUPOBKH, YMEHHUE CTPOUTH
JIEPEeBO UTPHI 10 33JaHHOMY aJITOPUTMY, pa3padaTbiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHIO MIPhI;

— yMeHHe pa3padaThiBaTh U PEAM30BHIBATH B BUE MPOrpaMM 0a30BEIC alTOPUTMBI, YMEHUE
UCIIO0JIB30BaTh B IPOrPaMMaXx JaHHBIC PA3JINYHBIX TUIIOB C YUETOM OrPaHUYCHUN Ha JIUaNa30H
WX BO3MOXXHBIX 3HAYCHHM, TPUMEHATh NPU PEHICHUH 337a4 CTPYKTYpPhl JaHHBIX (CITHCKH,
CJIOBapH, CTEKH, OYEpElld, JACPEBbs), UCIOIb30BaTh 0A30BbIC ONEpAIMUA CO CTPYKTypamu
JAHHBIX, MPUMEHATh CTAHIAPTHBIE W COOCTBEHHBIC MOJAIPOTPAMMEI JIIsi 00pabOTKH
YHCIOBBIX JAHHBIX W CHMBOJBHBIX CTPOK, HCIOJB30BaTh MPH pa3pabOTKe MpOrpaMm
OMOMMOTEKH TOIIPOrpaMM, 3HATh (YHKIIMOHATHHBIC BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEICTB cpeiabl pa3pabOTKH, YMEHHE HCIOIb30BaTh CPENCTBA OTJIAJKU MPOTPaMM B cpelie
IPOrPaMMHUPOBAHUS, YMEHHUE JOKYMEHTHPOBATH TIPOTPAMMBIL;

— yYMEHHE CO3/1aBaTh BeO-CTPaHUIIbI,

— BJIAJICHUE OCHOBHBIMHU CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3JIAaHUS U
paboThl C HHMH, yMEHHE HCIOIB30BaTh TaOMWYHbIE (pENAlUOHHBIE) O0a3bl JTaHHBIX
(cocTaBJIATH 3ampochl B 0a3axX JTaHHBIX, BBIMOIHITH COPTHPOBKY M TOWCK 3ammceld B 0ase
JAaHHBIX, HATIOJIHATH pa3padoTaHHYIO 0a3y JAHHBIX) U CIIPABOYHBIE CHCTEMBI,

— YMEHHE HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTHICCKHEe MOJCIU IS aHajdn3a OOBEKTOB U
mporeccoB: (GOpMyIUPOBATh 1€Th MOJAEIHUPOBAHUS, BBHIMONHITH AaHAIU3 PE3YNIbTATOB,
MOJTYYEHHBIX B XOJIe MOJCIUPOBAHMUS, OIEHUBATH COOTBETCTBHE MOJICIIA MOJICITHPYEMOMY
00BEKTY UITH TIPOIIECCY, MPEACTABIATH PE3YyIbTaThl MOJSIUPOBAHMSI B HATJISTHOM BHJIE;

— YMEHHE OpTraHW30BBIBATH JMYHOE WH(OPMAMMOHHOE IMPOCTPAHCTBO C HCIOIH30BAHUEM
pPa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJIOTHH, MOHUMAHHE BO3MOXXHOCTEH HHU(PPOBBIX
CEPBHUCOB TOCYAAPCTBEHHBIX YCIYT, TU(PPOBBIX 00Pa30BATEIHHBIX CEPBUCOB;

— TIOHMMaHHE€ OCHOBHBIX MPHUHIMIIOB PabOThI, BO3MOKHOCTEH M OTPAaHUYEHUS MPUMEHEHUS
TEXHOJIOTHI MCKYCCTBEHHOTO UHTEIIICKTAa B PA3JIMYHBIX 00JIACTAX, HATMIHE MPEACTABICHUI
0 Kpyre pemiaeMbIx 3aJad MAIIMHHOTO OOy4eHus (paclo3HaBaHUs, KiIacCHU(PHUKAIUU U
MPOTHO3MPOBAHUS) HAIWYHE TPEJACTABICHUNA 00 WCIHOIB30BaHUU HWH(GOPMAITMOHHBIX
TEXHOJIOTHI B pa3NUYHBIX MPo(ecCHoHANBHBIX chepax.

Jlnst IpoBeACHUsT €IMHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o umHdopmaruke (manee - EI'D mo
nH(pOpMATHKE) UCTIONB3yeTCs TepedeHb (KoauduKaTop) MpoBepsieMbIX TpeOOBaHUN K pe3yJbTaTaM
OCBOCHMS OCHOBHOI 00pazoBaTeIbHON MPOrpaMMbl CPEIHEr0 OOLIEro o0pa3oBaHUS U 3JIEMEHTOB
COJIepKaHU.



Tab6muna 1

[Tposepsiembie Ha EI'D o nnpopmaruke TpedoBaHUS

K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMmbl

cpenHero odmiero oopa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHON IPOrpaMMBbl CpeIHEro 001Iero 00pa3oBaHus

1.

3Hath (IOHUMATBh)

11

[lonnMaHue OCHOBHBIX NPHUHIMIIOB YCTPOHCTBA M (DYHKIIMOHUPOBAHHSA
COBPEMEHHBIX CTAl[MOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHJCHLMN
Pa3BUTHSI KOMIBIOTEPHBIX TEXHOJIOTHH; BIIaJICHHE HaBBIKAMU PAOOTHI C
ONECPALMOHHBIMU CHCTEMAaMH M OCHOBHBIMH BHJAMHU IIPOIPAMMHOIO
oOecrieyeHus 71l penieHns y4eOHBIX 3a/1a4 110 BEIOPAHHOH CHeHaIn3aiun

1.2

Hannuue mnpencraBieHnit o 0a30BBIX NPUHLIMIIAX OpraHU3alMd U
(yHKIIMOHMPOBAHUST KOMITBIOTEPHBIX CEeTei

1.3

[TonnMaHre OCHOBHBIX MPHHIIMIIOB JHCKPETU3AlNUN PA3IMYHBIX BHUIOB
nHpopmaruu

14

[Tonnmanue 0a30BBIX AJITOPHUTMOB OOpPaOOTKM YHCIOBOH M TEKCTOBOM
nHpopManuu (3amuch YHCENT B TO3UWIHUOHHON CHCTEME CUYHUCIICHHS,
JENMMOCTb IIeNIbIX YHCEel; HAaXO0XKACHUE BCeX MPOCTHIX YHCeN B 3aJJaHHOM
nuarnasoHe; 00paboTKa MHOTOPA3pSIIHBIX — LEJIbIX  YHCEN; aHaJIu3
CUMBOIIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTHPOBKHU

1.5

3HaHue (yHKIMOHAIBHBIE BO3MOXXHOCTH HWHCTPYMEHTAIBHBIX CPENICTB
cpenbl pa3paboTKu

1.6

Brnanenve OCHOBHBIMU CBEACHHSMH O 0a3zax JaHHBIX, UX CTPYKTYpE,
CpeacTBaxX COo37aHus U paboThl C HUIMH

1.7

IToHrMaHNe BO3MOXKHOCTEH M OTpaHUYEHU TEXHOJIOTUH MCKYCCTBEHHOTO
HUHTCJUICKTAa B Pa3JINYHBIX O6J'IaCT5[X; HaJIM4ue Hpe}ICTaBHeHI/Iﬁ 00
UCTOJb30BAHUM  MH(MOPMALMOHHBIX  TEXHOJOTMH B  pa3jMYHBIX
npodeccroHabHbIX chepax

1.8

Bragenne TeopeTnueckuM ammapaToM, IO3BOJSIOIIMM  OCYIIECTBIIATh
IIPEACTABICHUE 3aJaHHOI0 HATYpaJbHOI'O YKCJIA B Pa3IMYHBIX CUCTEMAX
CUMCJICHHS; BBINOJHATH MPEoOpa3oBaHMsI JIOTHYECKUX  BbIPAXKECHUM,
UCTOJb3Yysl 3aKOHBI aareOphl JIOTHKH; ONpPENeNATh KpaTdyalluii myTb BO
B3BEIIEHHOM Tpade U KOJUYECTBO IMyTeH MEXAy BepUIMHAMHU
OPHEHTUPOBAHHOT'O AlIUKINYECKOTro rpada

Ymers

2.1

YMeHHEe UCIONIB30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN IS
aHaimM3a OOBEKTOB M IMPOIECCOB: (POPMYIUpPOBATH LENb MOICTUPOBAHMA,
BBINIOJIHATh aHAJIU3 PE3YJIbTAaTOB, IMOJIYYEHHBIX B XOJAE MOJEIUPOBAHUS;
OLIEHUBATh aJIEKBATHOCTh MOJIEITH MOJICITUPYEMOMY OOBEKTY UITH IPOLIECCY;

10



Kon
MIPOBEPSIEMOTO
TpeOOBaHMSA

[IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI CPeTHEr0 00IIeT0 00pa30BaHUS

OpeACTABIATE PE3YJIbTAaThl MOACIIMPOBAHUSA B HAITIAAHOM BU/JC

2.2

Ymenue knaccuuUUpoOBaTH OCHOBHBIE 3a/aud  aHAIM3a JaHHBIX
(mporHO3MpOBaHME, Ki1accudukanus, KJIacTepHu3anus, aHaIN3
OTKJIOHEHUi1); MOHMMATh IOCIEI0BATEIBbHOCTh PEIICHHS 3a/a4 aHaJIn3a
TaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OICHKA KauecTBA JTAHHBIX,
BbIOOp M (MJM) TIOCTPOCHHE MOJENH, MpeoOpa3oBaHHE JIaHHBIX,
BU3YaJIM3alUs TaHHBIX, HHTEPIPETALUS PE3yIbTaTOB

2.3

YMmenue onpenensats HHPOPMAIMOHHBIH 00BEM TEKCTOBBIX, IpadudecKux U
3BYKOBBIX JIaHHBIX MPU 3aJIaHHBIX TMapaMeTpax JAUCKPETHU3alUU. Y MEHHE
OTIpEeEIIATh CPEHIO CKOPOCTh Nepeaun JaHHbBIX, OIICHUBATh U3MEHEHUE
BpPEMEHH TIepeau MPU U3MEHEHUU WH(POPMAITMOHHOTO 00beMa JaHHBIX H
XapaKTepUCTHK KaHaia CBSI3U

2.4

YMeHue CTpouTh KOJ, OO0ECIEeYUBAIOUINN HAWMEHBIIYI0 BO3MOXKHYIO
CPEAHIOI0 JUTMHY COOOIIEHHSI TPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PELICHUH 33/1a4 CBOMCTBA NO3UIIMOHHOM 3aluCH
YHUCeJl, AITOPUTMBI MOCTPOEHHUS 3allMCH YHUCia B MO3UIMOHHOW CHCTEME
CUMCJIEHUSI C 33JJaHHBIM OCHOBAaHMEM W IOCTPOCHMS YHUCIa IO CTPOKE,
coJiepKalleil 3amuch 3TOr0 YUCIAa B MO3ULIUOHHOW CUCTEME CUUCIICHHS C
3a/IaHHBIM OCHOBAaHUEM; YMEHUE BBHITIOJIHATH apu(PMETHUECKUE OTepallii B
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS

2.6

YMeHHE CTpOUTH JIOTUYECKOE BBIPAKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTHBHOM HOPMaJIbHBIX (pOopMax Mo 3aJaHHOM Tabynile HCTUHHOCTH;
ucclieloBaTh ~ O0JIaCTh ~ MCTUHHOCTH  BBICKAa3bIBAaHUS, COJAEPIKaIIEro
IIEPEMEHHBIE; PEIIAaTh HECIOKHBIE JIOTUYECKUE YPABHEHUS

2.7

YMeHue pemars alropuTMUUECKHE 3aJa4l, CBSI3aHHbIE C aHATIM30M rpados
(3a1auM MOCTPOEHMs] ONTHMAJIBHOIO MYTH MEXAy BepIIMHaMHu rpada,
onpeseNieHus] KOJIMYECTBA PpA3IMYHbIX IyTeH MeXAy BepIIMHAMU
OPUEHTHUPOBAHHOI'O AlIMKINYECKOTro rpaga)

2.8

YMeHHe UCIIOIB30BaTh JE€PEBbs IIPU aHAIU3€ U IIOCTPOCHUU KOJIOB U JUIS
Mpe/icTaBlIeHHs apu(PMETUUECKUX BbIpAXKEHHM, PU PEIIeHUH 3a/1a4 TIOUCKa
U COPTUPOBKH; YMEHHUE CTPOUTH IEPEBO UIPHI M0 3aJaHHOMY aJIrOpPUTMY;
pa3pabarbiBaTh 1 0OOCHOBBIBATH BBHIMTPBILIHYIO CTPATETUIO UTPhI

2.9

VYMmenune AHAIIM3UPOBATh  AJIOPUTMBI €  HCIIOJIB30BAHHEM Ta6J'II/III
TPAaCCUPOBKH,; ONPCACIIATH 0e3 HUCIOoIb30BaHUS KOMIIBIOTCPA PE3YJIbTAThI
BBIITOJIHCHHA HCCJIOKHBIX IMPOrpaMM, BKIIIOYAIOMIWUX IUKJIIbI, BETBJICHUA U
noAamporpaMmel, IpH 3aJaHHBIX UCXOAHBIX TAHHBIX

2.10

YMeHue onpenesnsaTh CJI0)KHOCTh U3Y9aeMbIX B Kypce 0a30BBIX aJITOPUTMOB
(cymMMupoBaHHE JIEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa, MepeOOpPHBIC
QITOPUTMBI, JBOWYHBI TIOMCK) W TPUBOJIUTH TMPUMEPHI HECKOJIbKHX
AJITOPUTMOB PA3HOU CII0KHOCTH VISl PELIEHUS OJHOM 3a/1a4n

211

Biianenue yHuBepCaIbHBIM SI3BIKOM IIPOIPAMMUPOBAHUSL BBICOKOI'O YPOBHS
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Kon
MIPOBEPSIEMOTO
TpeOOBaHMSA

[IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBbI CPeTHEr0 00IIeT0 00pa30BaHUS

(ITackane, Python, Java, C++, C#), npeacraBieHussMH O 0a30BBIX THIAX
JaHHBIX ¥ CTPYKTYpaxX JaHHBIX; YMEHUE WCIOJIb30BaTh OCHOBHBIC
VIPABJISAIONIME  KOHCTPYKIIMHM,  YMEHHE  OCYIICCTBIATh  aHAJU3
MIPEITIOKEHHOM MPOTPAMMBI: OTIPEEINIATh PE3YJIbTAThl PA0OTHI POTPAMMBI
MPH 3aJaHHBIX HCXOIHBIX JIAHHBIX; OINPEACIATh, MPU KAKHX HCXOJIHBIX
JAHHBIX BO3MOXKHO TMOJYYCHHE YKa3aHHBIX pE3YJbTAaTOB; BBISBISTH
JaHHBIC, KOTOpPHIE MOTYT IMPHUBECTH K OIIMOKE B paboTe MpPOrpaMMbI;
(hopMyIIHPOBATh MPEATIOKEHUS IO YIYUIICHUIO IPOTPAMMHOTO KOJIa

2.12

YMeHue peanu30BbIBaTh HA  BBIOPAHHOM JUISI  M3YYEHHUS  SI3BIKE
nporpamMmmupoBaHus Beicokoro yposus (ITackaib, Python, Java, C++, C#)
THUIIOBBIE AJITOPUTMBI 00pPaOOTKH YHCEI, YUCIOBBIX MOCIIEA0BATEILHOCTEH
M MAacCHMBOB: TpeICTaBJICHHWE 4YuCIa B BHAEe Habopa MPOCTHIX
COMHOXKMTEJIEH; HaXOXIACHUE MaKCUMalbHOM (MUHUMAaIbHON) LU(PHI
HaTypaJIbHOTO YHCIIa, 3a[IMCAaHHOTO B CHCTEME CUMCIICHHUS C OCHOBAaHHUEM,
HenpesblmatomuM ~ 10;  BeluMCIIEHHE OOOOIIEHHBIX  XapaKTEPUCTUK
JJIEMEHTOB MAacCHMBa WJIM YHCIOBOW TOCJIEI0BATENILHOCTH (CYMMBI,
MPOU3BEACHNS  CPEIHEro  apu(PMETHYECKOro, MHUHUMAIBHOTO |
MaKCUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YAOBJIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTUPOBKY 3JE€MEHTOB MacCUBa; YMEHME
WCIONIb30BaTh B IMpOrpaMMax JaHHbIE pa3IUYHbIX THUIIOB C YYETOM
OTpaHWUYEHUI Ha JIWana30H WX BO3MOXKHBIX 3HAUCHWH, MPUMEHSTH TPU
pelIeHnH 3a7ad CTPYKTYphl JaHHBIX (CHHUCKH, CIOBapH, CTEKH, O4Epe.u,
JIepEBBs1); MPUMEHSTh CTAaHIAPTHBIE M COOCTBEHHBIE MOANPOrPAMMEBI IS
00pabOTKM YUCIIOBBIX JAHHBIX U CUMBOJBHBIX CTPOK; MCIIOJIb30BaTh MpU
pa3zpaboTke mporpaMm OUOIMOTEKH TOANPOTPaMM; YMEHHE UCIOJIb30BATh
CpeAcTBa OTJIAJKU MPOrPaMM B Cpejie IPOrpaMMUPOBAHHUS

2.13

YMeHHe  HCIONIb30BaTh  AJIEKTPOHHBIE — TAaOMUIBI  JUIsL  aHalu3a,
Mpe/CTaBlIeHUs] U 00pabOTKM JaHHBIX (BKJIHOYas BBHIOOP ONTHUMAIbHOIO
pemieHus, moaAGOp JMHUM TPEHJa, pEeIIeHue 3aJad MPOrHO3MPOBAHUS);
YMEHHE HCIIONb30BaTh TaONUuyHbIe (PENSLUOHHbIE) 0a3bl JaHHBIX U
CIIPaBOYHBIE CHCTEMBI

2.14

YMeHue OpraHu3oBbIBaTh JIMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCTOJIb30BAHNEM PA3IMYHBIX CPEACTB HU(PPOBBIX TEXHOJIOTHIL; TOHUMaHHE
BO3MOXKHOCTEH HHU(POBBIX CEPBUCOB IOCYAAPCTBEHHBIX YCIYT, IIU(PPOBHIX
00pa3oBaTeNbHBIX CEPBHUCOB

Tabmuma 2

IlepeueHs 351eMEHTOB coAepkKaHMsl, TpoBepsieMbIX Ha EI'D
1o uHpopmaTruke

Kon

[IpoBepsieMblil PIEMEHT COEPHKAHUS

1 [udposas rpaMOTHOCTH

11 OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJorui. [lapannensHbie

12



Kon

[IpoBepsieMblii AIEMEHT COJIEPHKAHUS

BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpeneneHHHe
BBIYHUCIINTCIBHBIC CUCTCMBI U 06p360TKa OO0JIBIINX JaHHBIX

1.2

[IpyuHIMIIBI TOCTPOCHUS M alapaTHbIE KOMIIOHCHTHI KOMITBIOTEPHBIX CETCH.
Ceresble npotokounbl. Cets MHTEpHET. Anpecanus B cetu HTepHeT. IIpoTokos
creka TCP/IP. Cucrema nomeHHbIX uMeH. Paspenenune IP-cerw Ha monceru ¢
IIOMOIIIBIO MACOK IIOJICeTEe

1.3

@aiinoBast cucrema. Ilouck B ¢aitnoBoii cucteme. [IpuHIMIBI pazmemieHuss U
MMEHOBaHUs (ailyioB B 10JroBpeMeHHOU namsaTh. 111aGnoHs! u1st onucanus rpymnin
¢aiinos

1.4

CKOpOCTI) nepeaayun JaHHBIX. 3aBHCHMOCTb BpEMCHHA nepeaadyun oT
PIH(bOpMaI_[I/IOHHOl"O obbeMa JaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

1.5

udposanne nanHbIX. CUMMETpUYHbIE U HecuMMeTpuuHble mudpsl. [Hudps

npocroit 3amensl. ludp Lezapsa. udp Buxkenepa. Anropurm mmdpoBaHus
RSA

1.6

Koppl, no3Bosistolie 00HapyKMBaTh U UCIPABIIATH OIIMOKH, BOSHUKAIOLIHUE MIPH
nepenade faHHbIX. Paccrosnue Xammunra. KoaupoBanue ¢ noBTOpeHHEM OUTOB.
Koxpr Xommunra

Teoperuueckrue 0CHOBbI UHPOPMATUKHI

2.1

JlBouuHoe  KoaupoBaHuEe. PaBHOMepHBIE U HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3alIMCAHHBIX C MOMOIIbIO HEPABHOMEPHBIX KOJIOB.
VYcnosue ®ano. IlocTpoeHne oAHO3HAYHO AEKOIUPYEMBIX KOJOB C IOMOIIBIO
JepeBa

2.2

Teopernueckue MOAXOABI K OLIEHKE KONWYecTBa HH(pOpMAIKU. EIuHUIBI
M3MEpEeHHUs KojudecTBa HWHMopmanuu. AmndaBUTHBIA MOAXOJ K OIICHKE
KoJuuecTBa HWHGOpManuu. 3aKOH aJAUTUBHOCTH uHpopmarmu. Dopmyna
Xaptnu. Uadopmarus u BepositHocTs. @opmyna [llennona

2.3

Cucrembl cuucienus. Pa3BepHyras 3amuch LeNbIX M JPOOHBIX 4HMCET B
MIO3ULIMOHHON cuctemMe cuncieHus. CBOMCTBa MO3MIMOHHOM 3allUCH YHCIIA!
KOJMYECTBO U(p B 3aMUCH, MPU3HAK JIETMMOCTH YHUCJIa HA OCHOBAaHUE CHUCTEMBI
CUMCIIEHMS. AJITOPUTM NEPEBOJA LEJIOT0 YUCIa U3 P-HYHON cHCTEMBI CUMCIIEHUS
B JIECATUYHYIO. AJITOPUTM IepeBoJia KOHEUHON P-u4HON npobu B AECATUYHYIO.
ANropuTM mnepeBojAa LEJOro Yuciaa U3 JECATUYHOM CUCTEMBI CUMCIEHUs B P-
nynyto. [lepeBon koHeuHOM necaTUyHOW Jpobu B P-uunyro. JBouuHas,
BOCBMEpUYHAs U LIECTHAALATEPUYHAs CUCTEMbI CUUCIICHUS, CBSI3b MEXKIY HUMHU.
ApudmeTrueckue onepanuy B MO3UIMOHHBIX CHCTEMaX CUMCIICHUS

2.4

TpOI/IqHaH YpaBHOBCUICHHAA CUCTEMA CHUCIICHUA. HBOI/I‘—IHO‘)I@C?ITPI‘—IH&?I CHCTEMA
CUHCIICHUA

2.5

Konuposanue tekcroB. Koguposka ASCII. OnnoOGaiiTHbie koaupoBku. CTangapTt
UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POpMaMOHHOTO 0OBeMa
TEKCTOBBIX COOOIIEHU

2.6

Konuposanue nzobpaxenuit. Ouenka HHPOPMAITMOHHOTO 00beMa rpaduuecKux

13



Kon

[IpoBepsieMblii AIEMEHT COJIEPHKAHUS

JTAHHBIX NP 33JaHHBIX pa3pelieHUH U INyOuHe KoAupoBaHUS 1BeTa. L[BeToBBIE
MOJIETIH.

Koauposanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX IIPU
3a/IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSATHOCTH KOJIUPOBAHUS

2.7

Anrebpa goruku. IlonsTue BbicKa3biBaHUs. Bbicka3biBaTenabHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€eCTBOBAHUS M BCEOOIIHOCTH.

Jlornueckue omnepauuu. TabGmuubel HCTUHHOCTU. Jlormdyeckue BbIpaKEHUS.
Jlornueckue ToxaecTBa. Jlornueckue onepanuy U Orepanuy Hal MHOKECTBAMU.
3aKoHBI anreOphl JIOTUKUA. OKBHBAJICHTHBIE INPEOOPA3OBAHMS JIOTUYECKUX
BbIpakeHUH. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornyeckne GyHKIMU. 3aBHCUMOCTh KOJHYECTBA BO3MOXKHBIX JIOTHYECKHUX
(GyHKLIMH OT KOJIMYECTBA apryMEHTOB.

Kanonnyeckre OpMBI TOTUYECKUX BBIPAKECHHHA

2.8

COBepI_HeHHBIe JU3BIOHKTHUBHBIC  KOHBIOHKTHBHBIC  HOPMAJIbHBIC (1)OpMBI,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue UCTUHHOCTHU

2.9

Jlormueckue 31€MEHTHI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
Mmuoropa3psausiii cymmatop. [loctpoeHne cxeM Ha JIOTMUECKUX 3JIEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS T10
JIOTUYECKOH cXeme

2.10

Mogenu u mopenupoBaHue. llenn MmopenupoBaHus. AJEKBAaTHOCTb MOJENIU
MoOJIeInpyeMOMy 00BbeKTy Wi npoueccy. @opManusanus IpUKIAJAHbIX 3a1a4.
IIpencraBnenue pe3yabTaToOB MOJCIUPOBAHUS B BUAE, YIOOHOM Ul BOCHIPUSATHUS
yenoBekoM. ['padpuueckoe npeacrapneHne NaHHbIX (CXEeMBbl, TAOIUIBL, TPadUKH).

211

[IpencraBinenure wLenabIX YWCeNd B MaMsITH KoMmbioTepa. OrpaHMYE€HHOCTH
JUarna3oHa 4YHUcel IPU OTpaHMYEHUM KoJudecTBa pas3psnoB. IlepenonHeHue
paspsnHON ceTku. be33HakoBbie U 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHATENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[loburoBeie nornyeckue omnepauuu. Jlornueckuid, apupMeTHUECKUd U
nukianueckuit  casuru. [ludgpoBanune ¢ mnomouipl0 MOOMTOBON —OHEpaIUu
"uckmoyatomee MJIA"

2.12

Hpe)ICTaBJ'IeHI/Ie BCIICCTBCHHBLIX YHCECJI B IMTAMATHU KOMIIBIOTEPA. 3Haqamas{ qacTb U
MOpAIOK YHUCJIaA. I[I/IaHa3OH 3HAYCHUH BCIICCTBCHHLIX YHUCCII. HpO6HeMBI XpaHCHUA
BCIICCTBCHHBLIX YHUCECII, CBA3aHHBIC C OIpaHUYCHHUCM KOJIMYECTBA pPa3psAa0B.
Brinonsenue onepauﬂﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMH, HAKOIIJICHUC OIIMOOK npu
BBIYHMCIICHUAX

2.13

I'padbr. OcHoBHble moHATHSA. Buasl rpados. Onucanue rpaoB ¢ MOMOIIBIO
MaTpHUl] CMEXHOCTH, BECOBBIX MAaTpPHUILl, CIHUCKOB CMEXHOCTH. Pemienue
AITOPUTMUYECKUX 3a7a4, CBSI3aHHBIX C aHam3oM TrpadoB (TOCTpoeHHE
ONTUMAJIFHOTO MYTH MEXAYy BEepUIMHaMHU Tpada, oIpeleleHue KOJIMYeCTBa
Pa3IMYHBIX ITyTeH MEXTy BEpIIMHAMH OPHEHTHPOBAHHOTO allUKIIMIECKOTo rpada)

2.14

HepeBnsi. bunapuoe nepeBo. JlepeBbs moumcka. CrnocoObl 00Xxoma nepena.
[IpencraBnenue apupmMeTHYecKHX BBIpAXKEHUN B BUE AepeBa. Mcroib3oBaHue
rpadoB U A€PEBBEB TP OMMCAHUHN OOBEKTOB U MPOLIECCOB OKPYKAOLIETO MUPA

2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ MOIHON nHpopmanueit. [Toctpoenue nepesa
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Kon

[IpoBepsieMblii AIEMEHT COJIEPHKAHUS

nepebopa BapUaHTOB, OIMCAaHUE CTPATETMU WIrpbl B TaOIMYHON (opme.
BbIurpeliiiiHeie ¥ IPOUTPHIIIHBIE TO3ULUMHU. BBIMTpHINIHbIE CTpaTeErun

2.16

CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTa. VAeHTUhHMKAIMS U TOMCK U300pakeHul,
pacno3HaBanue Juu. lcrnonb3oBaHMEe METOAOB MCKYCCTBEHHOI'O MHTEIUICKTA B
obyyaromux cucremax. Mcrnonb3oBaHue METO10B UCKYCCTBEHHOI'O MHTEIUIEKTA B
pobororexnuke. utepuer Bemeil. Heliponusie cetn

ANropUTMBI U IPOrPaMMHUPOBAHUE

3.1

@opManuzanus NoHATHA anropurma. Mammuza ThIOpHHra Kak yHHMBEpCaJbHas
MOJIEJIb BBIYUCIICHUN

3.2

OneHka CIOKHOCTH BblUMCIeHHH. Bpems paboTel M 00beM HCIONIB3yeMOi
naMsiTd, MX 3aBUCHUMOCTh OT pa3Mepa MCXOAHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON CIIOKHOCTH aJITOPUTMOB. AJTOPUTMBI  [TOJIMHOMHAIBHON
cnoxkHoctu. IlepeGopubie amroputmbl. [IpuMepsl pa3inU4YHBIX AJTOPUTMOB
peuieHus: OIHOM 3a/1a4, KOTOPbIE UMEIOT Pa3IuYHYIO CJI0KHOCTb

3.3

OnpeﬂeneHHe BO3MOJXHBIX PE3YJIbTATOB pa6OTbI HpOCTGﬁH.IHX aJIr'OpUTMOB
YHOpaBJICHUA HUCHOJHUTCIIAMHU W BBIYUCIUTCIIBHBIX AJITOPHUTMOB. OHpCIICJIeHI/Ie
HCXOJHBIX NaHHBIX, IIPU KOTOPLIX aJITOPUTM MOKCT AaTh Tpe6yeM51171 pe3yiibTaTt

3.4

Anroput™Mbl 00paOOTKM HATYpajbHBIX YHCEJ, 3alUCAaHHBIX B MO3ULUOHHBIX
CHUCTEMAax CYHUCJICHUS: pa30MeHHe 3amucH 4ucia Ha OTHelbHble LUQpHI,
HaXOXJICHUE CYMMbl W TpPOU3BENEHHUS IHU(p, HAXO0XKJIECHHE MaKCHUMaIbHOM
(MMHMMAaNBHON) HUQPBHIL.

[IpencraBnenue uyucina B BUjAe HaOopa MPOCTHIX COMHOXUTENEH. AJITOpUTM
OBICTPOrO BO3BE/IEHUS B cTeneHb. [IoMck mpOoCThIX YKces B 3aJaHHOM JIMana3oHe
C MOMOIIIBIO aropuT™a "pemero Iparochena”

3.5

MHOFOpEBpHI[HBIe OCJbIC YKClia, 3ada4n JJIMHHOMN apI/I(l)MeTI/IKI/I

3.6

SA3pik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHbIX:
LIEJIOYHMCIICHHBIE, BELIECTBEHHBIE, CHMBOJIBHBIE, JIOTMYECKHE. BeTBieHus.
Cnosxubie ycnoBus. Llukinsl ¢ ycnoBueM. LIMKIIbI 110 IEpEMEHHOM.

OO6paboTka NaHHBIX, XpaHsmuxcs B ¢ainax. TekcToBble U ABOWYHBIE (HalIbl.
daiinoBble nepeMeHHbIe ((QaiinoBble ykazarenu). Utenue u3 (aiina. 3amuce B
(aii.

PazOuenue 3amaun Ha moxazanauu. Iloamporpammsl (mponeaypsl U (YHKIHMH).
Hcnonb3oBaHre cTaHIapTHON OUOIMOTEKU SA3bIKA TPOrPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble mpouenypbl U ¢yHKuuu. Vcnoip3oBaHue creka JUls
OpraHu3aliK PEKYPCUBHBIX BHI30BOB

3.8

Uucnenasle MeToqbl. TouHOE W TPHOMMIKEHHOE pelIeHus 3amadu. UucieHHoe
pellleHrne YpaBHEHMI C TIOMOIIBIO Moa0opa mapamerpa. UuCIeHHBIE METOJbI
pellleHrs ypaBHEHMH: MeTon r1epebopa, METOJ IOJIOBUHHOTO JIEJCHHUS.
[TpubnmkeHHOe BHIUMCICHHUE JUTMH KPHUBBIX. Bhruucienue riomanei ¢uryp c
MTOMOIUIBIO0 YUCIIEHHBIX METOJI0B (METOJ MPSIMOYTOJbHUKOB, METOJ Tparenui).
IMouck wmakcumyma (MUHUMYMa) (QYHKLIMH OJHOW TIEPEeMEHHOH MeToaoM
ITOJIOBUHHOTO JI€JIEHUS
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Kon

[IpoBepsieMblii AIEMEHT COJIEPHKAHUS

3.9

OOpaboTka  CHMBOJBHBIX  JaHHBIX.  BCTpoeHHbIe  (YHKIHMM  SI3bIKA
MIPOrPaMMHUPOBAHHUS TSI 0OPaOOTKU CHMBOJIBHBIX CTPOK. AJITOPUTMBI 00paObOTKH
CHMBOJIBHBIX CTPOK: TMOJICYET KOJIMYECTBA TIOSBICHHA CHMBOJIAa B CTpOKE,
pa3OueHne CTPOKM Ha CIOBa MO TPOOEITBHBIM CHMBOJIAM, MOWCK IMOJCTPOKH
BHYTPH JIaHHOW CTpPOKH, 3aMEHAa HaWJICHHOH TMOICTPOKH Ha APYTyKH CTPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM al(aBUTE, YAOBIETBOPSIOMIUX 3aaHHBIM
orpanndeHusiM. [IpeoOpa3oBanue uynciia B CHMBOJIBHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbl M IIOCIENOBATEIBLHOCTH  4KCEI. Bpruncienne  000OIIEHHBIX
XapaKTEPUCTHK 3JIEMEHTOB MaCcCUBA MJIM YHCIIOBOH MOCIEI0BATEILHOCTH (CyMMBI,
MIPOM3BENICHUS, CPETHET0 apU(PMETHIECKOT0, MUHUMAIBLHOTO U MaKCHUMAaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJICTBOPSAIONINX 3aJIdHHOMY YCIIOBHIO).
JIuHeHHBbI TOMCK 3aJaHHOTO 3HAYCHHS B MacCHUBE. AJITOPUTMBI PabOTHI C
JJI€eMEHTaMU MacCHUBa C OJIHOKPATHBIM MPOCMOTpoM MmaccuBa. CopTuUpOBKa
OJIHOMEpPHOTo MaccuBa. [IpocTeie METOBI COPTUPOBKU (METOJI IMTY3bIPbKa, METO/T
BBIOOpA, COPTUPOBKA BeTaBKamu). COpTUPOBKA CIMSHUEM. BBICTpasi COpTUPOBKA
MaccuBa (anroput™m QuickSort). JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIByMepHBbIE MaCCUBBI (MAaTPUIIBI). AJTOPUTMBI 00paOOTKH TBYMEPHBIX MACCHUBOB:
3aIl0JIHEHUE JBYMEPHOI0 YHMCIIOBOI'O MacCcHMBa IO 3aJlaHHBIM MpaBUIIaM, IOMCK
3JIEMEHTA B IByMEPHOM MAacCHBE, BBIUUCICHHE MaKCUMyMa (MUHUMYMA) U CyMMBbI
3JIEMEHTOB JIBYMEPHOI'O MAaCCHBA, IEPECTAHOBKA CTPOK M CTOJOLOB JBYMEPHOTO
MaccHBa

3.12

CrnoBapu (accormaTiBHBIE MACCUBBI, 0TOOpaxkeHus ). Xami-radnuilsl. [Toctpoenue
an(aBUTHO-4aCTOTHOTO CJIOBApSI s 33JaHHOTO TEKCTa

3.13

Crexku. AHanu3 TPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. BpluucieHue
apu(METUYECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B OCTPUKCHOU popme. Ovepenu.
Hcnonb3oBaHue ouepenu Al BpEMEHHOTO XpaHEHHS TaHHBIX

3.14

AnroputMmbl Ha Tpadax. [locTpoeHHMe MHUHMMalIbHOIO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOpUEHTUpOBaHHOro rpada. KomudecTBo paszmuyHbIX
nyTell MeX 1y BepIIMHAMU OPHUEHTUPOBAHHOTO allMKIMYECKOro rpaga. AIroputm

JlenkcTphl

3.15

JepeBps. Peanusanus aepeBa ¢ NMOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(Ounapusbie) nepeBbs. [locTpoeHue aepeBa Ui 3aJlaHHOTO apH(PMETHUECKOTro
BbIpakeHUs. PexypcuBHBIe anropuT™Mel 00xoja nepesa. Vcnonb30BaHue creka u
ouepeau s 00Xo/a AepeBa

3.16

JluHaMuyeckoe MporpaMMHUpOBAaHUE KaK METOJ PELICHHUS 3alad ¢ COXpPaHCHUEM
MIPOMEXKYTOUHBIX PE3YyJIbTAaTOB. 3aJa4y, PEeIIaeMble C IIOMOIIBI0 JUHAMUYECKOTO
POrpaMMUPOBAHUS: BHIUMCIEHUE PEKYPCUBHBIX (DYHKIMH, MOACYET KOJIUYECTBa
BAPUAHTOB, 33/1a4¥ ONITUMHU3aLUN

3.17

[TonsitTue 006 OOBEKTHO-OPUEHTHPOBAHHOM IporpaMMupoBaHuu. OOBEKTHI U
kiaccel. CBoiicTBa U MeToAbl 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJIH3.
PazpaGoTrka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO MOAXOJA.
Wukancymnsuus, HacaeI0BaHue, MoJInMophu3M

NudopmaninoHHble TEXHOIOTUN

16



Kon [IpoBepsieMblii AIEMEHT COJIEPHKAHUS

4.1 Anamu3 panHbiX. OCHOBHBIC 3a/laud aHajW3a JAaHHBIX: IPOTHO3HPOBAHUE,
KinaccuuKkanus, KiacTepusalus, aHaiau3 OTKIOHeHuH. [locrmemoBaTenbHOCTH
peleH sl 3a/1a4 aHaJIM3a JIaHHBIX: cOOp MEePBUYHBIX JIAHHBIX, OYMCTKA U OICHKA
KauecTBa JAHHBIX, BRIOOP U (UJTH) IOCTPOCHUE MOJIEINH, peoOpa3oBaHUe JaHHBIX,
BU3yaJIM3alusl JaHHBIX, HHTEPIIPETAIs pe3yabTaToB. [IporpaMMHbIe CpelcTBa U
WuTepHeT-cepBHCH st 00paOOTKH U MPEACTABICHUS TaHHBIX. BosbIne TaHHbIC.
MarmaHoe oOydeHue

4.2 AHanu3 JaHHBIX C TOMOINBIO D3JIEKTPOHHBIX TaONUIl. BblYMcIeHHEe CYyMMBI,
CpemHero  apu(METHUECKOro, HamOonbimero (HAUMEHBIIETO)  3HAYCHUS
nuanazoHa. Berumcnenue ko3dduiumeHta Koppensuuu JABYX pSAOB JAHHBIX.
[TocTtpoenne crombuaThIX, JTUHEWYATBHIX M KPYroBbIX auarpamm. lloctpoenue
rpadukoB ¢pyHkuui. [lonbop aMHMUM TpeHJa, pelIeHue 3aa4 NPOrHO3UPOBAHUS.
Pemenue 3a1a4 onTUMU3ALUU C IOMOILBIO AIEKTPOHHBIX TaOJIHIL

4.3 JluckpeTu3zanus TPU  MaTEeMaTHYECKOM  MOJICIMPOBAHUU  HEMPEPBIBHBIX
nporeccoB. MojaenupoBanue ABIKEHHUS. MonenupoBaHue OHOIOTHYECKUX
cucreM. MaTeMaTH4ecKue MOJACIM B  OKOHOMHUKE.  BblumciuTenbHbIC
AKCIEPUMEHTHl ¢ MojaensiMu. OO0paboTka pe3yiabTaToB SKcCHepuMeHTa. MeTon
HAaUMEHBIINX KBaJpaToB. OIlEHKAa YHCIOBBIX IapaMEeTPOB MOAEIUPYEMBIX
O0OBEKTOB M TPOLECCOB. BoccTaHoBiIeHHE 3aBUCHMOCTEH TI0 pe3ylibTaTaMm
IKCIIEPUMECHTA

4.4 BepostHOCTHBIE MOJEIH. Metonsl Momnte-Kapo. HNmMutanmontoe
MozenupoBanue. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

4.5 Tabnuunble (pensauroHHbIe) 0a3bl NaHHBIX. Tabiuila - MpeCcTaBlIeHne CBEICHUMN
00 omHOTHIHBIX OOBekTax. Ilone, 3ammch. Kimrou Tabmmiel. PaboTa ¢ roToBoit
0a30if maHHBIX. 3anonHeHHe 0a3bl AaHHBIX. [louck, copTupoBka U (uUIbTpALUs
TaHHBIX. 3aMpOChl Ha BEIOOPKY AaHHBIX. 3aMPOCHI ¢ TapaMeTpaMu. Beraucnsemsbie
TIOJIsI B 3arpocax.

Mmuorotabiauunbie 6a3bl JaHHBIX. THIBI CBsA3e MexAy Tabnuiamu. BHenrHwii
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3aMIPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHbIX

4.6 TexctoBbili mpoueccop. CpencrtBa IMOUCKa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKH, OTJIaBICHHE.
[IpaBuia HUTHPOBAHUS UCTOUHUKOB U 0(opMIIeHHS OMOIMOrpadueckux CChUIOK

®opMBbl, NEPHOIUYHOCTH U NMOPSAOK TEKYIEro KOHTPOJIsl yCIeBaeMOCTH U
NPOMEKYTOYHOM aTTecTANMU 00y4ar0IHXCS

[IpomexxyTouHasi aTTecTalysi Ha YpPOBHE cpelHero oOmiero oOpa3oBaHHMs MPOBOJUTCA B
COOTBETCTBUU € TmoJoxkeHueM «O Qopme, MEePUOJUYHOCTH U TOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU M IPOMEKYTOUHOM arrectanun yyamuxca ' bOY nuneit Ne 373 MockoBckoro paiioHa
Canxr [lerepOypra.

IIpomesxyTouHas aTTecTalys IpOBOJUTCA 3a MOIyroAue B popMe ydeTa TeKyIUX OTMETOK, 3a
y4eOHbBIH roJ] — B pOpMe ydeTa MOJTyroJ0BbIX OTMETOK.

Texymmii KOHTPOJIb TPOBOIUTCS B (hOpMaxX MUCHMEHHON KOHTPOJIBHOM pabOThI (BKIIOYAOLIEH
TECTOBBIC 33/IaHUSI C MHOXECTBEHHBIM M €IMHUYHBIM BHIOOPOM OTBETOB, 33JaHUS C OTKPBITHIMU

17



BONPOCAMHU U Jp.), MPOBEPOYHON pabOTHI, MPAKTUUYECKOH pPabOTHI, CaMOCTOATENbHON pPabOTHI,
MPOBEPKHU JOMAITHUX 33JaHUM (B T. 4. HHIAWBHUYabHBIX 3aJIaHUH, TBOPYECKUX PAOOT), MPOESKTHBIX
U MCCIIEI0BATENBbCKUX paboT (MHANBUAYAIBHBIX, TAPHBIX, TPYIIOBBIX).

Texywuu KOHMpOA®L — ycneéaemocmu — O3TO CHCTEMaTH4yecKas TIpOBEpKa 3HAHHN
oOydaromuxcs, MPOBOAUMAs YYHTENIEeM Ha TEKYyIIUX 3aHSATHSIX B COOTBETCTBUU C Y4eOHOM
nporpaMmoil. Tekymuii KOHTPOJIb YCIEBAaeMOCTH OOy4alouMxcs B JIMIIEE OCYIIECTBISETCS
YUUTEISAMH 110 5-0aibHON crcTeMe (MUHMMAIBHBIN Ot - 1; MaKCHMaIbHBIN Oai- 5).

Buowst u ghopmur mexyweeco konmpoins.

- YCTHBIA (MHOUBUAYATbHBIA WM (POHTANBHBIN ONPOC, pelIeHHe Y4eOHO-TI03HABATEIbHBIX
(Jtormueckux) 3a/1a4, yCTHasi B3aUMOIIPOBEPKA U J1.P.);

- TMHCHMEHHBIN (oMauIHue paboThI, MPOBEPOUHBIE PAOOTHI, MPAKTHUECKUE PAOOThI, KOHTPOJIbHbIE
paboThbl, TecToBble 3amaHus (B ToM uucie ¢ wucnonp3doBanueM WKT), pemenune ydeOHO-
MO3HABATEJIbHBIX (JIOTMUECKHX ) 3a/1a4.)

Temamuueckuii KOHMPOIb 3aKIIOYAETCS B TPOBEPKE YCBOSHUS MPOrpaMMHOT0 MaTepuasa 1o
Ka)XJ10i KpYITHOM TEME Kypca.

IIpomesicymounas ammecmayusi — 3T0 OLIEHKA Ka4yecTBa OCBOCHUS 00YyYaIOIIUMUCS KaKOM-
1160 yacTH (4acteit) TeMsl (TeM) y4eOHOro nmpeamera, Kypea, TUCIUILUIUHBI (MOYIs) 10 OKOHYaHUU
WX U3YYCHHS I10 UTOTaM Y4eOHOTO Mmepro/ia (4eTBEPTH, MOTYTOIUs, TOQ).

Hmozcosass ammecmayuss — 3TO OICHKA CTETNIEHW W YPOBHS OCBOCHHUS BBITYCKHHKAMHU
00pa3oBaTeNbHON MPOTPaMMBI IO 3aBEPIICHUM CPETHEro OOIIEro 0O0pa3oBaHUs I ONpeaeieHus
COOTBETCTBHUSl PE3YJITATOB OCBOCHHUS OOYUYAIOIIMMHUCS OCHOBHBIX OOpa30BaTEIbHBIX MHPOTPaMM
TpeOoBaHUSIM 00pa30BaTEIHLHOTO CTAaHAAPTA.

Cmapmogvlti Kohmpons yuawuxcs - Tpoleaypa, MPoBoJAUMas B Hadalle y4eOHOro rojaa c
[ENbI0 OIpeNeIeHNs] CTENEHU COXpPaHEHUs TMOTYYCHHBIX paHee 3HaHWI, YMEHH U HABBIKOB B
COOTBETCTBUH C TOCYAAPCTBEHHBIM 00111€00pa30BaTeIbHBIM CTaHIAPTOM.

Buowt u ghpopmul mexyweco konmpons.

YCTHBIN (MHOUBUAYaIbHBIA WIM (PPOHTAIBHBIM ONpPOC, pelIeHHe yueOHO-TI03HABATEIbHBIX
(Jtormueckux) 3a/1a4, yCTHasi B3aUMOIIPOBEPKA U J1.P.);

MUCbMEHHBIN (IoMallIHKEe paboThl, IPOBEPOUHbIE PaOOTHI, MPAKTUYECKHUE PAOOTHI, KOHTPOJIbHBIE
palboThl, TecToBble 3ajaHus (B ToM uucie ¢ wucnonb3doBanueM WKT), pemenue ydeOHO-
MO3HABATENBHBIX (JJOTHYECKHUX) 3a/1a4. )

KOMILIEKCHAs! KOHTPOJIbHAast paboTa (MMCbMEHHBINH OTBET Ha BONIPOCH U3 OWieTa, pelieHue 3a1ad,
KOMITBIOTEPHBIN MPAKTUKYM HJIM IPOTPAMMHUPOBAHHE)

COIEPKAHUE YYEBHOI'O ITPEIMETA

10 KJIACC

B conepxanun yduebnoro mpeamera «MHbopMaTHKa» BBIACISIOTCS YEThIPE TEMATHYECKUX
pasnena.

I. Paznen «lludgpoBass rpaMOTHOCTB»

TpeboBaHus TEXHUKH OE30MACHOCTH U TMTHEHBI NPH paboTe ¢ KOMITBIOTEPAMHU M IPYTUMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS.
[TpunIUIBl pabOTHl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. ApXuTekTypa GpoH Heiimana.
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ABTOMAaTHYECKOE BBIIIOJIHEHHE MporpamMmsl ImporeccopoM. OrmneparuBHas, IOCTOSIHHAsT H
JoArOBpeMeHHas namsaTh. OOMEH JaHHBIMU C TOMOIIBIO IHH. KOHTpOIIIephl BHEIIHUX YCTPOMCTB.
[Ipsamoit nocTyn K maMsTH.

OcCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TexHOJorui. [lapaenbHble BBIYUCICHUS.
MHoronponeccopHble cucTeMbl. CylepKOMIBIOTEPBI. Pacpeei€éHHbIE BBIYMCINTENBHBIE CUCTEMbI
1 00paboTKa OONBIINX JaHHBIX. MOOWIbHBIE IN(POBBIE YCTPONUCTBA M X POJIb B KOMMYHUKAIUSX.
Bcerpoennble koMnbroTepbl. MUKPOKOHTpOILIEphl. POGOTH3MpPOBaHHbIE TPOM3BOCTBA.

[TporpammMHOe oOecTieyeHre KOMITbIOTEPOB  KOMITBIOTEPHBIX CHCTEM. BUbI MporpaMMHOTo
obecrieyeHus 1 UX Ha3HayeHne. OCOOEHHOCTH MPOrpaMMHOI0 0OecredeHust MOOUIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucteMHOe IporpaMmHoe obecnedeHue. OnepanuoHHbIE
cucreMbl. YTWINTHL. J[lpaiiBepbl ycTpoucTB. MHCTaumuus M ACUMHCTALIALMS MPOrPaMMHOIO
obecrieyeHus.

@aiinoBble cucTeMbl. [IpUHIMIBI pa3MelIeHns 1 UMEHOBaHUs (aiijioB B JOJITOBPEMEHHON
namsty. [1la0noHb! A1 onucanus rpynn ¢aios.

[TporpammHoe oOecnieuenue. JIueHsupoBanue MporpaMMHOro odecredeHust U HUuppPOBbIX
pecypcoB. IlpompuerapHoe u cBoOoxHOe mporpammHoe oOecneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOIBb30BaHUE MPOTPAMMHOTO oOecredeHuss M LOU(QPOBBIX  PECYPCOB.
OTBeTCTBEHHOCTb,  yCTAaHaBIMBaeMas  3aKOHOAATENbCTBOM  Poccuiickonn  @enepanuu  3a
HEIPaBOMEPHOE UCIOIb30BaHUE IPOrPAMMHOI0 00ecrieueHus U HU(PPOBLIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS M amlapaTHble KOMIIOHEHTBl KOMIIBIOTEpHBIX ceTell. CereBble
nportokoiibl. Ceth MHTepHET. Anpecamus B cetu MuTtepHet. [IpoTokomnsl creka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ noMombio Macok  moxacered.  CereBoe
aaMuHKMCTpUpoBaHue. [ToiryueHne TaHHBIX O CETEBBIX HACTPOKKax KommbloTepa. [IpoBepka Hanmumns
CBSI3M C y3710M ceTH. OnpeneneHne MapipyTa ABUKEHUsI TaKETOB.

Bunsl nestensHoctH B cetu MHtepHer. CepBuckl Mutepnera. ['eomHpopmannoHHbIe
cuctembl. ['€oJOKallIOHHBIE CEPBHUCHI PEAJIbHOTO BpEMEHU (HampuMep, JOKalus MOOUIIBHBIX
Tese(hOHOB, ONpeAEICHUE 3aTPYKEHHOCTH aBTOMArucTpaiei), HHTEpHET-TOPTroBIIsl, OpOHUPOBaHHE
OWJIETOB ¥ TOCTUHMII.

['ocynapcTBeHHBIE JJIEKTPOHHBIE CEpBUCHI M yCIyrd. ConualbHBIE CETM — OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJIEHCTBUS M OOMeHa NaHHbIMH. CeTeBOil THKET: mpaBuia MOBEAEHHUS B
kubepnpoctpanctBe. [IpoGnemMa  moOAMMHHOCTH — mosiydeHHOM — uH(opmamuu.  OTKphITHIE
00pa3oBaTelIbHbIE PECYPCHI.

TexHOreHHbIE M SKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C MCIIOJIb30BaHUEM MH(DOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TeXxHoJorui. OOmue mpoOaemMbl 3auThl HHGOpMaIK 1 THHOPMAITMOHHON
6e3omacHocTd. CpeacTBa 3alMThl MH(GOpPMAlMM B KOMIBIOTEpPAX, KOMIIBIOTEPHBIX CETSIX U
aBTOMATHU3UPOBAaHHBIX MH(OpPMAIMOHHBIX cucTeMax. [IpaBoBoe oOecnedeHrne MHPOPMAIMOHHOMN
0€30MacCHOCTH.

[IpenoTBpalieHrie HECAaHKIMOHUPOBAHHOTO JOCTyNa K JIMYHOM KOH(UIEHIIHATIbHOM
uHpOpMallUK, XpaHALIelcs Ha MEpCOHATbHOM KOMIBIOTEpPE, MOOWIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMMHoe o0ecrnieueHue u crnocoobl 00psObl ¢ HUM. AHTUBUPYCHBIE TPOTPAMMBI.
Opranuzanus JMYHOTO apxuBa uHpopmaimu. PesepsHoe konuposanue. [laponpHas 3amura apxusa.

[Mudposanne ganubix. CuMMeTpUuHble W HecuMMeTpuuHble mH@pbl. [Hudper mpocroii
3amensl. [udp Lesaps. [lndp Buxenepa. Anroputm mudpoBanus RSA.

I1. Pazgea «Teopernueckue 0CHOBbI HH(POPMATHKI»

Wudopmanus, nanHele W 3HaHUs. MHQOpMaIMOHHBIE TPOIECCHl B MPUPOJE, TEXHHUKE U
oOmiecTse.

HempepbiBHBIE ¥ JUCKPETHBIE BEIUYMHBI M CUTHAIbl. HeoOXOAMMOCTH IUCKpPETH3AIUU
nH(popMaIuu, mpeHa3HAYCHHOM JIJIs1 XpaHEHHUsI, Tepeaadn U 00padOoTKU B IU(PPOBHIX CHCTEMAX.

JIBonyHoe komupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpHBIE KOABL. JleKOAMpOBaHUE
COOOIIIEHUH, 3alMMCAHHBIX C TIOMOIIBI0O HEPaBHOMEPHBIX Kon0B. Ycioue @ano. Iloctpoenue
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OJIHO3HAYHO JEKOJUPYEMBIX KOJOB C IMOMOIIBIO JepeBa. EQUHUIBI W3MEpEeHHs KOJIMYECTBA
uHpopmanuu. AnpaBUTHBIA MOIXO K OLIEHKE KOJIMYEeCTBA MH(OpMAIIH.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch 1ENbIX M JPOOHBIX YHMCET B IMO3UIMOHHOM
cucreMe cuncieHus. CBoicTBa MO3UIIMOHHON 3aKMCH YKCIa: KOJTUYEeCTBO (P B 3aIIUCH, PU3HAK
JIETMMOCTH 4HMCJIa HA OCHOBAHHME CUCTEMBbI CUMCIICHHS. AJITOPUTM MEPEBOJA LIEJIOro uuciaa u3 P-
UYHOM CHCTEMBI CUMCIICHUS B JCCATHUYHYIO. AJITOPHUTM IepeBoja KOHeuyHoW P-muHOW npobu B
JIECATUYHYIO. AJITCOPUTM MEPEBOJA LEIOr0 YUCia U3 IECATUYHON CUCTEMBbI CUHUCIEHUs B P-HuHy1O.
[lepeBon  KOHEWHOH jgecATHYHOM apodum B P-munyro. J[BomuHas, BOCbMEpHYHAs U
HIeCTHAIIATEpUYHAs] CUCTEMBbl CUHCIEHUS, CBSI3b MEXAYy HUMH. ApHpMETHUECKHE ONepanuud B
MO3ULIMOHHBIX CUCTEMaxX CUMCIeHUsA. TpondHas ypaBHOBEIICHHAs CUCTEMa cuucieHus. /[BomyHo-
JIeCATUYHAs CUCTEMA CUUCIICHMUS.

Komupoanue TtekctoB. KomupoBka ASCII. OpnoOalitHbie KkomupoBku. CraHmapt
UNICODE. Koguposka UTF-8. Onpenenenne nHPOPMaMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUH.

Koauposanue nzobpaxenuii. Ouenka vHGOpMaIMOHHOT0 00bEMa rpaduUeCKUX TaHHBIX TPU
3a/laHHBIX pa3pelleHMd W TIIyOuMHe KojaupoBaHus IBeta. l[BeroBele Monenu. BekxrtophHoe
kogupoBanue. ®opmatel rpaduyeckux daiinon. TpéxmepHas rpaduka. @pakranpHas rpaduka.

Konuposanue 3Byka. OrieHka nH(OPMAIIMOHHOTO 00bEMa 3BYKOBBIX JAHHBIX NIPU 33JJaHHBIX
4acTOTe JUCKPETU3AIMHU U Pa3psIHOCTU KOJUPOBAHMUS.

Anrebpa noruku. IlonsTHe BhICKa3bIBaHMA. BpIcKa3piBaTenbHBIE (DOPMBI (IIPETUKATHI).
KBanTops! cyiiecTBOBaHUS U BCEOOUTHOCTH.

Jlormueckue onepanuu. Tabmuusl uctuHHOCTU. Jlormueckue BelpakeHus. Jlornueckue
ToXJecTBa. Jl0Ka3aTenbCTBO JOTMYECKUX TOXK/IECTB ¢ MOMOIIBIO TaOJUIl UCTUHHOCTHU. Jlornueckue
OIEPALMU U OIlepaluy HaJ MHOKECTBAMM.

3aKkoHbl aiareOphl JIOTMKU. OKBHUBAJICHTHBIE IMPEOOpa30BaHUS JIOTMUECKUX BBIPAKECHUH.
Jlornyeckue ypaBHEHUS U CUCTEMbI YPaBHEHUH.

Jlornueckue (yHKIMH. 3aBUCHUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKMX (DYHKIUH OT
KOJIMUecTBa apryMeHToB. [loHbIe cucTeMbl TOTHYeCKUX (PYHKIINH.

Kanonnueckue ¢(opmbl joruyeckux BblpakeHHH. CoBeplIeHHbIE IU3bIOHKTHBHbBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI MX TOCTPOEHHUS O Ta0JINIIE UCTUHHOCTH.

Jlornueckue ayeMeHTHl B cocTaBe Komnbrorepa. Tpurrep. Cymmarop. MHoropaspsaHbli
cymmatop. ITocTpoenne cxem Ha JIOTMYECKUX 3JIEMEHTaX M0 3aJaHHOMY JIOTHYECKOMY BBIPAKEHUIO.
3anuch JOrU4ECKOro BEIPAXKEHUS 110 JIOTHYECKOHN CXEME.

[IpencraBieHue LEIbIX YUCET B MaMATU KoMIbloTepa. OrpaHMYeHHOCTh JUana3oHa Yucel
IIpY OTPaHUYEHUM KoiuuecTBa paspsanoB. [lepenonHenue paspsanHoil ceTku. be3szHakoBble U
3HAKOBbIE JJaHHBIC. 3HAKOBBIN OUT. [|BOMYHBIN JOMOJTHUTEIBHBIA KOJI OTPUIIATEILHBIX YHCET.

[ToGuToBkIe Tornueckue onepanuu. Jlornueckuit, apudMeTHuecKuil 1 MUKINYECKUN CIBUTH.
[udposanue ¢ nomonbI0 TOOGUTOBOM onepanuu «uckiovaromee NUIIN».

[TpencraBieHne BEIIECTBEHHBIX YHCEN B IaMATH KOMIBIOTEPA. 3HaYalas 4acTb U MOPAIOK
ymcna. JlnanazoH 3HaueHUH BemlecTBEHHBIX uucen. [IpoOieMbl XpaHeHHs BELIECTBEHHBIX YHUCEIl,
CBS3aHHbBIE C OIPAaHMYECHHEM KOJMYECTBA Pa3psAI0B. BhINOIHEHME onepaluil ¢ BELIECTBEHHBIMU
YHCJIaMU, HAKOTIJIEHUE OUTMOOK MPH BHIYUCICHUSX.

I11. Pa3nen «AJIrOpUTMBI M NIPOrPAMMHPOBAHHE)

Omnpenenenne BO3MOXKHBIX pe3yJIbTaTOB PabOThl MPOCTEUIINX aJTOPUTMOB YIIPaBJICHUS
VCIIOJIHUTENISIMUA U BBIYMCIUTENBHBIX alTOPUTMOB. OIpeieIeHre NUCXOIHBIX JaHHBIX, IPU KOTOPBIX
AJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTar.

Oranbl pelieHus 3afad Ha KomibloTepe. VHCTpyMEHTalbHBIE CPENCTBA: TPAHCIATOP,
OTJIa4MK, NpodmInpoBIUK. KoMnuisanus u uHTeprnperanus nporpaMm. BupTyaibHble MallluHBI.

WuterpupoBanHast cpeaa pa3paboTku. MeToasl OTIAAKu mporpamm. Vcmonb3oBaHue
TpacCUpOBOYHBIX Tabmui. OTnamouHslii BbIBOA. [lomraroBoe BBIMOTHEHWE MPOrpaMMbl. ToYKH
ocra”oBa. [IpocMOTp 3HaYeHUI IEPEMEHHBIX.

SA3pik  mporpamMupoBanus Python. Tumbl JaHHBIX: I€TOYMCIICHHBIE, BEIECTBEHHBIE,
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CUMBOJIbHBIE, Jorndeckue. BerBnenus. Cnoxsble ycnoBus. L{ukibl ¢ ycnoBuem. Llukibel 1o
nepeMeHHOl. B3aumo3aMeHseMOCTh pa3IyuHbIX BUAOB LUKIOB. MHBapuant nukiaa. CocraBieHue
IIUKJIA C UCIIOJIb30BAHKEM 3apaHee ONpeeIEHHOTO HHBapUaHTA IUKIIA.

JoxymenTupoBanue mnporpamm. HMcnosb3oBaHue koMMeHTapueB. lloaroroBka omucaHus
IPOrpaMMbl U HHCTPYKIUU AJIs1 IOJIb30BATEIS.

ANropuT™MBl 00paOOTKM HATYypaIbHBIX YHCEN, 3alMCAHHBIX B MO3HMIMOHHBIX CHCTEMax
CUMCIICHUS: pa30HeHNe 3aKiCH YUCia Ha OTAENbHbIC HU(PhI, HAXOXKICHHE CYMMBI U IIPOU3BEICHUS
UG p, HAXOKACHUE MAKCUMaTbHOU (MUHIUMAIILHOW ) U PHL.

HaxoxneHue Bcex MpOCTBIX YMcen B 3aJjaHHOM auana3one. [IpencraBieHue uncia B BUie
Habopa MPOCThIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/ICHUS B CTEICHbD.

OO6paboTka AaHHBIX, XpaHsmuxcs B ¢aitnax. TekcroBeie u qBonuHbIe (haitnbl. DaiinoBeie
nepemeHHbIe ((aitsioBbie ykazarenu). Utenue us daitia. 3anuce B daii.

Pazbuenue 3amaunm Ha mopnzamauu. [loamporpammel (mponenypbl U GyHKIUHU). Pexypcus.
PexypcuBHbIe 00BeKTHI ((hpakTainbl). PekypcuBHbie nporieaypsl U GpyHKuu. Vcronp3oBaHue CTeKa
JUTS OPTaHU3AIUH PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBaHue CTaHAApTHOW OMOMMOTEKH s3blka NporpammupoBanus. [lonkmroueHue
OMONMMOTEK MOANPOTPaMM CTOPOHHHX TPOW3BOAMTENEH. MOIyIbHBIA TNPHHIWN TTOCTPOCHUS
POrPaMM.

Uucnennpie MeToAbl. TouHoe W mpUONMKEHHOE peIIeHHS 3a1add. YMCICHHBIE METOJIbI
pelleHus ypaBHEHHI: MeTo 1 iepedopa, METO/l MOJIOBUHHOTO AeneHus. [IpubnmkéHHoe BEIUKCICHHE
JUIMH KpUBBIX. Bpruucrienne uromaned Quryp ¢ IMOMOIIBIO YHCICHHBIX METOJOB (METO[
OpsIMOYTOJILHUKOB, MeToa Tpameruii). I[louck wakcumyma (MUHUMYMa) (GYHKUIAHA —OJHOMN
NIEPEMEHHOI METO/IOM MOJIOBUHHOTO JICJICHHS.

OOpaboTka CUMBOJIBHBIX JaHHBIX. BecTpoeHHble (QDYHKIUU SI3bIKA MPOTPAMMHPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKH CHMBOJIBHBIX CTPOK: MOACUYET KOJIMYECTBA
HOSBJICHUH CHUMBOJAa B CTPOKE, pa3OMeHHe CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIaM, MOHMCK
IIOJICTPOKH BHYTPH JIaHHOW CTPOKH, 3aMEHA HAWJIEHHOW MOJCTPOKHU Ha JIPYr'yr0 CTPOKY. I 'eHepanus
BCEX CJIOB B HEKOTOPOM ajiaBUTe, YAOBIETBOPSAIONINX 3aJaHHBIM orpaHudeHusM. [IpeoOpasoBanue
YHUCJia B CAMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIEA0BAaTENBHOCTH YHceNl. Bpluucienne 0OOOOIIEHHBIX XapaKTEPUCTHK
DIIEMEHTOB MAacCCHBAa WJIM YHWCIIOBOW TIIOCIIEOBATENILHOCTH (CYMMBI, INPOW3BEIECHHS, CPEIHEro
apu(METHYECKOro, MHUHUMAJIBHOTO M MAaKCHUMAaJbHOTO JJIEMEHTOB, KOJMYECTBA HIIEMEHTOB,
YIOBIIETBOPSIONINX 33JIAaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYCHHSI B MACCHUBE.

CoptupoBka onHOMEpHOro MaccuBa. IIpocTble METOABl COPTHPOBKHM (METOJ Iy3bIpbKa,
MeTO]l BbIOOpa, copTUpoBKa BcTaBKaMu). COpTHUpOBKA ClIMsiHHMEM. bbicTpas copTHpoBKa MaccuBa
(anroput™ QuickSort). JIBOUYHBII TOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHbIe MaccuBBl (MaTpHIlbl). AJTOpUTMBI 00pabOTKHM JBYMEPHBIX MAacCCHBOB:
3all0JHEHUE JABYMEPHOIO YMCIOBOIO MaccuBa II0 33JaHHBIM IIpaBWJIaM, IIOUCK JJIEMEHTa B
JBYMEPHOM MAacCHUBE, BBIYHMCIEHHE MaKCUMyMa (MUHHMyMa) U CYMMBI 3JIEMEHTOB JBYMEpPHOTO
MaccHBa, MIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

1V. Paznen «AudopManiuoHHbIe TEXHOJIOT )

TexcroBeiii npoueccop. PenaktupoBanue u ¢opmaruposanue. IIposepka opdorpadpuu u
rpamMMatuku. CpeicTBa moMcka U aBTO3aMeHbl B TEKCTOBOM Tporieccope. Mcnonb3oBanue ctumei.
CTpyKTypHpOBaHHbIE TEKCTOBbIE JOKyMeHTHl. CHockM, ornaeieHue. KosuiekTuBHas pabora c
JTOKyMeHTaMu. MIHCTpyMEHThI peleH3UpOBaHUs B TEKCTOBBIX Mporeccopax. OOgauHble CEPBUCH.
HenoBas mepenucka. Pedepar. IlpaBuna uuTUpOBaHMS HCTOUYHHUKOB U O(QOpMIICHHUS
oubmorpaduaeckux cchlIok. OdopmiIeHHE CHHCKa JUTEPATyphbl. 3HAKOMCTBO C KOMITHIOTEPHOM
BEpCTKOM TekcTa. TexHuueckue cpencrsa BBoAa TekcTa. CrenuannM3upoBaHHBIE CPEICTBA
PENAaKTUPOBaHUS MAaTEMAaTUYECKUX TEKCTOB.

Ananu3 ganHbix. OCHOBHBIC 3371aUd aHANIM3a JAHHBIX: POTHO3UPOBAaHUE, KIacCUPUKAIMS,

KJIaCTe€pusanus, aHajinu3 otkinoHenni. [locnegoBarenbHOCTD pPE€UICHUSA 3a4a4 aHalln3a JaHHBIX: C60p
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NEPBUYHBIX JIAaHHBIX, OYMCTKA U OLIEHKA KAauyecTBa JaHHBIX, BHIOOP W/WIM MOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JNaHHBIX, BU3yalW3alUs ITaHHBIX, WHTEpHpeTalus pe3ynbraToB. IIporpamMMHbie
CpeICTBa U UHTEPHET-CEPBUCHI U1 0OpaOOTKM M MpPEICTABICHMs JaHHbIX. boiblive aHHBIE.
MamnnHoe o0y4yeHue. HTeIeKTyalbHbIi aHaTu3 JaHHBIX.

AHaiu3 JaHHBIX C TOMOULIbIO AJIEKTPOHHBIX TaOuuL. BpluMcieHHEe CyMMBbl, CpPEAHEro
apudMeTHuecKkoro, HauOOJbIIEro  (HAaUMEHBILIET0) 3HAYEHUS  JWamna3oHa.  BrerumcieHnue
ko3 duureHTa Koppensuuu IBYX psAnoB JaHHbIX. [locTpoeHue cronbuaThiX, JMHEHYATBIX U
KpyroBeix nuarpamm. Iloctpoenue rpadukoB ¢ynxnuii. [logbop nuHuM TpeHnaa, pemieHue 3aaad
IIPOrHO3UPOBAHUS.

YucneHHoe pelieHne ypaBHEHUH ¢ IOMOIIBIO 110100pa napamerpa. OnTuMu3anus Kak HOUCK
HAWJIYYIero pemeHus B 3aJaHHbIX ycnoBusax. LlenmeBas ¢yHkums, orpannuenus. JlokanbHble U
ri100anbHbIi MMHUMYMBI 1eneBod (yHkiuu. PemeHune 3agady  ONTUMHU3ALUM C  IOMOIIBIO
AIIEKTPOHHBIX TAOJIHII.

11 KIIACC
I. Paznen «Teopernyeckne 0CHOBBI HH(POPMATHKH

Teopernuecknue MOAXOJbl K OLEHKE KOJMYECTBa HHGpOpMaUMU. 3aKOH aJJUTHUBHOCTU
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTh. Popmyna llleHHOHA.

AnroputMmbl cxaTtusi naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTHsI JAaHHBIX C MOTEPSAMHU. Y MEHBIIEHHE TTTyOMHBI KoAUpoBaHUs 11BeTa. OCHOBHbBIE
uaeu anroputmoB cxarust JPEG, MP3.

CKOpOoCTh TepeAayd MaHHBIX. 3aBHCHMOCTh BPEMEHH Iepelayd OT HH(OPMAIMOHHOTO
00bEMa JAaHHBIX U XapaKTepPUCTUK KaHana cBsA3U. [[puunHbI BO3HUKHOBEHUs OIIMOOK MpH Iepeaye
naHHbIX. Kozbl, mo3Bosstone 00HapyXKUBaTh U UCIIPABIIATH OLIMOKYU, BOSHUKAIOIINE IIPU Iiepeade
naHHbIX. Paccrosnue Xammunra. Koguposanue ¢ mosropenuem 6utoB. Koasl XaMMuHra.

Cuctembl. KOMIIOHEHTHI CUCTEMBI U UX B3auMmojeicTBue. CucreMubiit 3G dexT. YpasieHue
Kak nHpopManMoHHbIH mporecc. OOpaTHas CBsI3b.

Mopnenu u moaenupoBanue. Llens MmonenrpoBanusi. COOTBETCTBUE MOJEIN MOJIETUPYEMOMY
00BEKTY WIIH MpOLECcCy, LIeIH MoienupoBanus. Gopmanu3zanys NpUKIaIHbIX 3a1ay.

[IpencraBieHue pe3ynbTaToOB MOAECIUPOBAHNUS B BUJIE, YIOOHOM ISl BOCIIPUSATHUS YETOBEKOM.
I'paduueckoe npecTaBIeHUE JaHHBIX (CXEMBI, TaOIHIIbI, TPApUKH).

I'padbl. OcHoBHbIe TOHATHS. Bunel rpagos. Omnucanue rpagoB C IMOMOIIBIO MaTpPHIL
CMEKHOCTH, BECOBBIX MaTPHL, CIIUCKOB CMEXHOCTH. PellleHne anropuTMUUYECKUX 3a/1a4, CBSI3aHHBIX
C aHanu3oM rpadoB (IOCTPOEHHE ONTHMAJIBHOTO MYTH MEXIY BepUIMHAMH rpada, omnpeaeneHue
KOJINYECTBA PA3IMUHBIX IMyTeH MEXIY BEpIIMHAMU OPHUEHTUPOBAHHOTO ALMKIMUECKOTro rpada).

HepeBws. bunaprnoe nepeBo. JlepeBbst moucka. CrocoOsr 00xona nepesa. Ilpencrabnenue
apu(MeTHUECKUX BBIpAXEHUH B BHIE JAepeBa. JIUCKpeTHbIe UIPBHl JBYX HIPOKOB C TOJTHOH
uHpopmanueit. [locrpoenue nepesa nepedbopa BapuaHTOB, ONUCAHUE CTPATETUU UTPHI B TAOJUYHOMN
¢dopme. BBIMTpBILIHBIE ¥ TPOUTPHILIHBIE TO3UIMU. BHIUTPHIIIHbBIE CTpaTETnu.

CpenactBa ucKycCTBEHHOro MHTeNIeKTa. CepBUCH MAIIMHHOTO MEPEeBO/ia U paclio3HaBaHUs
yctHoM peun. Koruutuszele cepBuchl. MneHTudukanus u nonck n300paxeHuii, pacrozHaBaHHe JIHII.
CamooOyuatomuecs  cuctembl. VICKyCCTBEHHBIH  HMHTENIEKT B  KOMIIBIOTEPHBIX  MIpax.
Hcnonb30BaHue METO/I0B UCKYCCTBEHHOI'O MHTEJUIEKTa B 0Oyyaromux cucreMax. Mcnoiab3oBaHue
METOJIOB HCKYCCTBEHHOT'O MHTEIIJIEKTa B poboToTexHuke. IHTepHer Bemiei. [lepcnekTuBbl pa3BuTus
KOMIIBIOTEPHBIX MHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTu.

I1. Pa3znesa «AJIrOpUTMBI M IPOTPAMMHUPOBAHHUE»

dopmanusanus NOHATHA anroputMma. MammuHa TeropuHra Kak yHUBEpcCaldbHas MOZECIb
Belunciennil. Teauc Yeépua—Twropunra.

OrneHka CI0XKHOCTH BblUMCIIeHUH. Bpemst pa®oTbl m 00BEM HCHOIB3yeMOM MaMATH, UX
3aBHCHMOCTb OT pa3Mepa UCXOJHBIX JaHHBIX. OLEHKa aCUMIITOTUYECKON CIIOKHOCTH aJITOPUTMOB.
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AJNTOPUTMBI TIOTMHOMHAIIBHON clokHOCTH. [lepeGopHble amroputMbl. [IpuMepsl pa3aMdHBIX
ITOPUTMOB PELICHUs OAHOM 3a7]aul, KOTOPbIE UMEIOT PAa3IMYHYIO CIOXKHOCTb.

[Touck npoCTBIX uuCEeN B 3aJaHHOM [JHUala3oHe C I[OMOLIbI0 aJIrOPUTMA «PELIETO
Opatochenar.

MHoropa3psaHble Lenble Yrucia, 3aJauu JIMHHON apudMeTHKy.

CrnoBapu (accolMaTHBHBIE MAacCHBBI, OTOOpakeHHs). Xom-Tabmuuel. [loctpoeHue
aJ1(haBUTHO-4AaCTOTHOTO CJIOBAps JJIsl 3alaHHOIO TEKCTA.

Crexu. AHanu3 MpaBWIBHOCTU CKOOOYHOTO BhIpakeHHs. Brrumcienue apupmMeTndeckoro
BBIPa)KEHUSI, 3a[IMCAaHHOTO B NOCT(GUKCHOM hopMme.

Ouepenu. Vcnonp3oBanue oyepenn A1 Bp€MEHHOIO XpaHEHUS IaHHbBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHHHMAJIBHOTO OCTOBHOTO JI€peBa B3BEIIEHHOIO
CBSI3HOTO HEOpUEHTHpoBaHHOro rpada. KomumdecTBO pa3inMuHbIX IMyTed MeXIy BepIIMHAMU
OPUEHTHPOBAHHOTO AIIMKINYECKOTro rpada. AIroputm JIeiKcTpsl.

JepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIC)
nepeBbst. [locTpoeHue nepeBa JUisl 3aJaHHOTO apUPMETUUYECKOTO BbIpaXeHUs. PexkypcuBHbIE
aJIropuTMbI 00X0a fepeBa. Mcnonab30BaHUEe CTEKa U ouepean A 00Xo/1a 1epeBa.

Jlunamuueckoe NOpPOrpaMMHUPOBAHHME KaK METOJl pElIeHHs 3aJad C COXPAaHEHHUEM
OPOMEXYTOUHBIX  pe3yJdbTaToB.  3ajayd,  peliaeMble ¢  [OMOINBIO  JUHAMUYECKOI'O
IPOTPaMMHUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (YHKIIUHN, OJICUYET KOIMIESCTBA BAPHAHTOB, 33/1a4H
ONTUMU3ALHH.

[Tonsitue 00 OOBEKTHO-OPHEHTUPOBAHHOM IPOrpaMMHpPOBaHUU. OOBEKTHI M KIACCHI.
CpoiictBa 1 MeTo/bl 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHanu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M01X0a. IHKanCynsnuus, Hacjae0BaHue, MoJIuMOpPHU3M.

Cpenpl ObIcTpoil pa3paboTku mporpamm. [IpoexktupoBaHue uHTEpdeiica Moiab30BaATEINS.
Hcrionp30BaHne TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JUIS TOCTPOCHHS HHTEepdeiica.

00630p sA3bIKOB TporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

I11. Paznen « AndopmanoHHbIe TEXHOJIOTHI

Oransl KOMIIBIOTEPHO-MAaTEMaTHUYECKOTO MOJICIMPOBAHUS: MIOCTAHOBKA 3aJ1auH, pa3padoTka
MOJI€JIM, TECTUPOBAHWE MOJEIH, KOMIBIOTEPHBIM SKCHEPUMEHT, aHallu3  Ppe3yJIbTaToOB
MOJIEJTMPOBaHUS.

Juckperuszanusi OpU MaTeMaTHYECKOM MOJEJIMPOBAHUM HEMPEPHIBHBIX IPOILIECCOB.
MonenupoBanue ABMkeHUs. MoienupoBaHie OMOJI0rMYeCKUX cucTeM. MaTeMaTuieckrue MOJIeNu B
HKOHOMUKE. BbIuHMCIuTENbHbIE SKCIIEPUMEHTBI C MOJEIISIMHU.

O06paboTka pe3ybTaToB dKCIIepUMeHTa. MeTo HauMeHbIINX KBaapaToB. OLeHKa YUCIOBBIX
apaMeTpoB MOJIETUPYEMBIX OOBEKTOB U TNpoleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH 110
pe3ysipTaTaM dKCIIEPUMEHTA.

BepostHoctHeie wmonenu. Mertoael Monte-Kapno. MmuTanmoHHOE MOJIETUPOBAHMUE.
CucTeMbl MacCOBOTO 0OCTYKHBAHMUS.

Tabnuunble (pensiuuoHHbIE) O0a3bl JNaHHBIX. Tabiuua — NpeACTaBlI€HHWE CBEIEHUN 00
OIHOTUIHBIX oObekTax. Ilome, 3ammcb. Kimtou Ttabmuipl. Pabota ¢ roroBoil 6a3o0if JaHHBIX.
3anonHenue 0a3bl JaHHBIX. [louck, copTHpoBKa M (QUIbTpalMs JaHHBIX. 3aIpPOChl Ha BBIOOPKY
JaHHBIX. 3aIpOCHl ¢ TapaMeTpaMy. Berancisemsie 1oJis B 3a1pocax.

Mmuororabnuunple 0a3bl JaHHBIX. THIBI CBA3eWd MEXIy Tabmuiamu. BHemHui Kirod.
LlenocTHOCTB 6a3bI TaHHBIX. 3aIIPOCHI K MHOTOTa0IMYHBIM 0a3aM 1aHHBIX.

WNuTtepreT-npriioxkenus. [lonsaTre 0 cepBepHON M KIMEHTCKOM 4acTaxX caiTa. TexHoaorus
«KIIUEHT — cepBep», e€ JocTouHCTBAa U HepocTaTku. OcHOBHI si3bika HTML 1 kackagHbIX Tabmuig
ctuneit (CSS). Cuenapuu Ha si3bike JavaScript. @opmer Ha BeO-cTpaHUIIe.

Pa3smernienue BeO-caiiToB. Yciyra XocTuHra. 3arpyska (aiiioB Ha CaiT.

BBon m300pakeHHMI ¢ HWCIOJIB30BAaHUEM PA3IUYHBIX MHQPPOBBIX YCTPOUCTB (IU(PPOBHIX
¢doroanmapaToB U MHUKPOCKOIOB, BHAECOKaMep, CKaHEPOB U JAPYrHX YyCTpoicTB). I'paduueckmuii
penaktop. Paspemenne. Kanpuposanue. Ucnpasnenue nepcnektuBbl. ['mctorpamma. Koppekuus
ypoBHeH, koppekmus 1Bera. OOeciBeYMBaHHE IBETHBIX wH300pakeHui. Peryms. Pabota ¢
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obnactsamMu. OUIBTPHI.

MHorocnoitasle u3zo0Opaxkenus. TexcroBble cion. Macka cios. Kananbl. CoxpaneHue
BblJIeJIeHHON o6sacTu. [ToaroToBka mimocTpanuii 11 Be6-caliToB. AHUMUPOBAHHbIE U300PaKEHMSL.

Bekropnas rpaduka. IlpumutuBbl. V3MeHeHHWe mOpsaKa 3JIEMEHTOB. BhipaBHUBaHUE,
pacnpenenenue. I'pynnuposka. Kpusbie. @opmarbl BEKTOPHBIX PHCYHKOB. Mcrnoisb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX U300pakeHUI.

[TpyHIMIIBI TIOCTPOEHUS M PENAKTUPOBAHMs TPEXMEPHBIX Mozened. CeTouHble MOAEIH.
Marepuansl. MonenupoBaHue UCTOUYHUKOB ocBelleHus. Kamepol. AnautuBHble TexHosoruu (3D-
npuHTepsl). [IoHsTHE O BUPTYaIbHON PEANbHOCTH U JIOTIOJIHEHHON peajlbHOCTH.

TEMATHUYECKOE INTAHMPOBAHHME C YKASAHUEM KOJIMYECTBA YACOB,
OTBOAMMBIX HA OCBOEHHME KAJK/IOU TEMbBI

10 kaacc
BocnurarenbHblil KOMIIOHEHT IPH
Oo0mee
Ne U3y4YeHUH TeMbl
Ha3Banue pa3aena (Tembl) KOJIHYECTBO N
n/n (peamuzarys moayist «IIIKOTBHBIH
4acoB
YPOK»)
1 TexHuka 0€30MacHOCTH. 1 Jucnyt «BaxHocTh
" | Opranm3anus paboyero Mecra pecypcocOepekeHus»
AKTyanu3aiusi OCHOBHBIX TTOHSITHI
2. 2 NnTennexr-kapta «OCHOBHBIE TOHITHS»
Kypca uHpopMaTuku 3a 9 Kiace
Teopernueckne 0CHOBbI HH()OPMATHUKH
3 Nudopmanus u napopmanmoHHbIe 3 Wnrennexr-kapra «/JHK n
" | mpouecchl HACJICJICTBCHHAsT HH(POPMAIIHSD»
Munu-nipoekT «HeoObIYHbIE CHCTEMBI
4. | KonupoBanue nnpopmanuu 16

CUHUCIICHUSD)

I'pynmoBas nmpoekTHast paborta
Jlornuecknie OCHOBBI
5. 15 «Jlornueckue onepanuu [ITpux

KOMIIBIOTCPOB Hleddepa u Crpenka [Tupca»
nckyccust «IIoBEIIIEHNE TOYHOCTH
6. | KomnbrotepHas apudmernka 5 fmanneHnﬁ»
Iu¢poBasg rpaMOTHOCTD
7. yCTpOI\/JICTBO KOMITBIOTEpA 6 I[I/ICKYCCI/IiI «Du3nyecKre OTpaHHUYCHUSA
6LICTpO):[eI/ICTBI/I$I KOMITBIOTCPOB»
8. | ITporpammmuoe obecneucnue 15 Hoxinan «ABTopckoe npaso B Poccun

U 32 pyOexom»

I'pynmoBas mpoexTHast pabota «OdmeH
9. | KommbroTepHbIe ceTH 7 JAHHBIMU MEXJTy ITPOTpaMMaMH 0
CXEME «KJIIMEHT-CEPBEP»»

10.| MadopmanmonHas 6€301MacHOCTh 5 Jucnyt «THpOopmMaIimoHHbIe BOWMHBI»

AJITOPUTMBI H IPOrPAMMHPOBAHHE

Anroput™MH3anus u Coobmenne «Dunocodus s3bIKa

11. 46
MIPOrPAMMHUPOBAHUE Python»
HNHpopmManMOHHBIE TEXHOJIOTHH
12 Pemenne BEIUMCINTENIHHBIX 3a/1a4 3 Hutennexr-kapTa «UucineHHbIe METOIBI
‘| Ha KOMITIBIOTCPEC peaICHuA ypaBHeHHfI»
Hurennexr-kapra «CpaBHEHHE
13.| IToBTOpEHME 7 P p
9JIEKTPOHHBIX TUIATEKHBIX CHCTEM)
HToro no BceM pasnenam: 136
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11 kaacce
BocnurarenbHbIil KOMIIOHEHT
O0mee
Ne NPU U3yYEeHHH TEMbI
Ha3Banue pa3nena (Tembl) KOJINYECTBO .
n/n (peanmuzanust moayns «I1IkonbHBIH
4aCcoB
YPOK»)
TeopeTnyeckne 0CHOBbI HH(POPMATHKHU
1 Texnuka 6e3omacHoctu. Opranuzarus 1 Huckyccust «CHHAPOM 3aIISICThS
" | pabouero mecta
2. | Uadopmanus u nHGopMarmoHHbIe 11 Hucnyt «Hdopmarmontoe
HpOHeCCBI 06H_ICCTBO: TIJTFOCBI 1 MUHYCBID>
AJITOPUTMBI M IPOTPAMMHPOBAHHE
3. | DieMeHTBI TEOpUH aJrOPUTMOB 6 Coobuenne «Mammna [Tocray
I'pyninoBoii mpoext
«HccnenoBanue ckopocTu
4, | AnropuTMHu3aIys U IpOrpaMMHPOBAHHE 24
paboThl aNrOPUTMOB MOUCKA
MPOCTBIX YHCEI»
Coobmenne «O0bEeKTHO-
OOBEKTHO-OpPUEHTUPOBAHHOE
5. 11 OPHEHTHPOBAHHBIC S3BIKH
pOrpaMMHUPOBaHUE
IPOTPaMMHUPOBAHHUS)
HNudopmManmoHHbIE TEXHOJIOTHHA
Coobmmenne «MHTeIIEKT-KapThI
6. | MoxenupoBanue 15 001l p
(mind-maps)»
nucnyT «CypporatHole KItO4u:
7. | ba3bl maHHBIX 12 Huenyt «Cypp
3a U IPOTUB»
o nckyccusa «4ro raxkoe
8. | Coznmanme BeO-caiiToB 15 Hucicy
¢bpunanc?»
9. | I'paduka u anumanus 8 Coobuenne «Kpussie besbe»
I'pynnoBoii nmpoekt
«CpaBHeHHe OecTIaTHBIX
10.| 3D-moaenupoBaHue U aHUMAIIHS 7
nporpamm i 3D-
MOJIETTUPOBAHUE)
Coobmenne «/InHamuaeckoe
11. | IMoBTOpEHUE 26 MporpaMMHUpPOBAHUE B 3a/1a4ax
O61onH(GOPMATUKI»
HToro mo Bcem paznenam: 136
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