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PabGouast mporpamma yueOHOTO mpeamera «MHboOpMaTHKa» CcoOCTaBlIeHa Ha OCHOBE
npuMepHOil paboueil mporpammsl ydeOHoro mpenmera «WHpopmaTukay, TpeOOBaHMN K
pe3yabpTaTtaM ocBoeHus Ha yriyonenHnoM ypoBae OOIT COO, npencrasnennsix B @I'OC COO, a
taxxe DeaepanbHON MPOrpaMMbl BOCIIUTAHUS M MOAJICKUT HETIOCPEICTBEHHOMY MPUMEHEHHIO
npu peanuszanuu oos3arensHor yactu OOIT COO.

1 NMOACHHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma naéT mpenCTaBIeHHWE O MeisaX, OOIIel cTpareruu OO0ydeHWs,
BOCIIUTAHMS M Pa3BUTHA OO0YyYaroIIUXCsl CpeAcTBaMu ydeOHoro npenmera «MupopmaThkay Ha
yrayOn€HHOM  ypOBHE;  YCTaHaBIMBaeT  00s3aTeNbHOE  MPEIMETHOE  COJeprKaHue,
IpelycMaTpuBaeT €ro CTPYKTYpHUpOBaHME IO pas3leiaM M TeMaM Kypca, OIpeienseT
pacrpeziefieHue ero 1Mo kjiaccam (rojxaM u3ydeHwus ); na€T NpUMEpHOE pacipeneieHue yueOHbIX
YacoB MO TEMATUYECKUM pazjielaM Kypca U peKOMEHAyeMYI0 (IPUMEPHYIO) MOCIEA0BaATEIbHOCTh
UX M3YYCHHUS C y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSA3€H, JOTMKH Y4€OHOTO
Mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YyUarOIUXCSl.

Pabouas mporpamma orpenenseT KOJUYECTBEHHbIE W Ka4eCTBEHHBIE XapaKTEPUCTUKU
y4eOHOTO Marepuaia JUIsl KaKJOro roja HM3y4eHHs, B TOM YHCIE IS COICPIKATEIBHOTO
HANIOJTHEHUSI PA3HOTO BHJAAa KOHTPOJA (TPOMEXKYTOYHOM aTTecTallud OOy4aroluxcs,
BCEPOCCUICKUX MPOBEPOUHBIX pabOT, roCyAapCTBEHHOM HUTOroBoW arrectanuu) lIporpamma
SIBIIIETCS OCHOBOM ISl COCTABJICHUSI aBTOPCKUX YUEOHBIX MPOrpaMM M y4€OHHKOB, TOYPOYHOTO
IUTAHUPOBAHUS Kypca YUUTENEM.

1.1 OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «MHO®OPMATHUKA»

VYueOnsliif npeamer «MHPpopMaTHKa» B cpeiHEM 00111eM 00pa30BaHUU OTPaXkKaeT:

6 cymHOCTh MH(QOPMATUKU KaK HAay4YHOW AMCUMILIMHBI, W3Yy4arolled 3aKOHOMEPHOCTH
NPOTEKaHWs W BO3MOYKHOCTH aBTOMAaTH3allMd WH(GOPMAIMOHHBIX MPOIECCOB B PA3IUYHBIX
CUCTEMAX;

6 OCHOBHBIE 00JacTH NMPUMEHEHHs HH(OPMATHKH, NMPEKIe BCEro HH(OpMAMOHHBIE
TEXHOJIOTUH, YIIPaBIIEHHE U COLUANIBHYIO cdepy;

6 MeXIMCUUIITMHAPHBIN XapakTep HHGOPMATUKU U HHPOPMALIMOHHOH 1€ATEIbHOCTH.

Kypc undopmMatuku cpeaHeil MIKOIbl SIBISETCS 3aBEPIIAONIUM JTAllOM HETPEPHIBHOMN
MOJArOTOBKM YydYalluxcsi B oOsactu HMHPOpPMATHKUM U HUHYOPMALMOHHO-KOMMYHHMKAI[MOHHBIX
texHosjoruit (MKT); on onupaercs Ha coaep:kaHue Kypca MH(OPMATUKU OCHOBHOM LIKOJBI U
onbIT noctostHHOro npumeHeHus MKT, maér teopernueckoe OCMBICIEHUE, UHTEPIPETALUI0 U
0000111€HHE 3TOTO OTBITA.

Pesynprathl yrimyOnéHHOro ypoBHsS M3ydeHus ydeOHoro mnpenmera «MHbopmaTrka»
OPUEHTHPOBAaHbl HA TOJy4YE€HHE KOMIIETEHTHOCTEH MAJs Mocienyromeil mnpodeccuoHaaIbHON
JEeSTEIbHOCTH KakK B paMKax JaHHOW MpeaMeTHON 00JacTd, TaK U B CMEXKHBIX C HE 00iacTsx
OHu BKITIOYAIOT B ce0s:

6 OBIa/JCHHE KIIIOUEBBIMH TOHSTUAMHM M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS
JaHHas mpeMeTHast 00J1acTh, paclio3HaBaHNWE COOTBETCTBYIOIIMX UM MPU3HAKOB U B3aUMOCBS3€i,
CHOCOOHOCTh JIEMOHCTPUPOBATh pa3IMYHbIC MOAXO/bl K U3YUEHHIO SIBICHUH, XapaKTepHBIX JUIs
M3y4aeMoil mpeMeTHON 001acTu;



6 ymMeHHe pellaTh TUIOBBIE MPAKTUYECKHE M TEOPETUUYECKUE 3a/laui, XapaKTepHbIE AJIs
UCIIOJIb30BaHUSI METOJIOB U MHCTPYMEHTAPHS TaHHOM MpeAMETHON 00J1acTH;

6 HanMM4YMe MPEJCTAaBICHUN O JAHHOM MPEAMETHOW O0JacTH KakK IEJIOCTHOW TEOpHH
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI35X CO CMEKHBIMU 00JIACTIMH 3HAHUH.

B pamkax yraoyOnéHHOro ypoBHS ~M3ydeHHs ~HMH(DOPMATHKH  OOECIeYMBAETCS
eJICHaIIpaBJIeHHAs MMOATrOTOBKA BBIMTYCKHUKOB CPE/I- HEH IIKOJIBI K MPOJOJIKEHUIO 00pa30BaHus
B BBICHIMX YYEOHBIX 3aBEJACHUAX [0 CIEHUATbHOCTSM, HEMOCPEICTBEHHO CBS3aHHBIM C
nU(POBHIMU  TEXHOJIOTUAMU, TaKUM KaK TporpaMMHas HHKEHEepHs; HH(POpMaIMOHHAs
0e30MacHOCTh; UHPOPMAIIMOHHBIE CUCTEMbl U TEXHOJOTHUHU; MOOWIBHBIE CHUCTEMBbl M CETH;
0osbIIME JaHHBIC U MAIIMHHOE 00Y4YEHME; IPOMBIIIJIEHHBIA UHTEPHET BEIIEH; UCKYCCTBEHHBIN
MHTEJUIEKT; TEXHOJOTMH OeCHpOBOJHON CBA3HM; pPOOOTOTEXHMKA; KBAHTOBBIE TEXHOJIOTHM;
CHCTEMBI pacHpeIeIEHHOTO PEECTPA; TEXHOJIOTHU BUPTYAIbHOM U JONIOJIHEHHON PEAIbHOCTEN.

1.2 HEJUA U3YYEHUSA YYEBHOI'O ITIPEJIMETA «<MH®OPMATHUKA»

OcHoBHas 11e71b 3y4eHus yueoHoro npeameta «ubpopmatuka» Ha yriryoaEHHOM YpOBHE
cpenHero obmiero oOpa3oBaHUs — oOecledeHne AalbHEHIIero pa3BUTUS HH(POPMAIIMOHHBIX
KOMIIETEHIIMM BBIMYCKHUKA, €ro TOTOBHOCTH K JKM3HU B YCIOBHUSAX Pa3BUBAIOILIETOCS
nH(pOpPMAIIMOHHOTO O0IIECTBA U BO3pacTalolell KOHKYPEHIIMU Ha PhIHKE Tpyna B cBs3u ¢ aTum
uszydenne napopmatuku B 10—11 xmaccax JT0JDKHO 00€CTICUUTh:

6 chopMupOBaHHOCTH MUPOBO33PEHMSI, OCHOBAHHOTO HA TOHUMAHUU POITU MH(POPMATUKH,
MH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIECTBE;

6 chopMHPOBAHHOCTH OCHOB JIOTHYECKOTO M aITOPUTMHUUYECKOTO MBIIIICHUS;

6 chopMHpPOBAaHHOCTH YMEHUH pa3nuyaTh (akThl U OLIEHKH, CPAaBHHBATh OIEHOYHBIC
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OILEHUBAHUS U CBSI3b KPUTEPHEB C OINpeneiaEHHON
CUCTEMOH IIEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTh U 000011aTh HHPOPMAITHIO;

6 chopMUPOBAHHOCTh MPEACTABICHUN O BIMSHUM WH(OPMALMOHHBIX TEXHOJOTHI Ha
JKU3Hb 4YeJIOBeKa B OOIIECTBE; MOHUMAHUE COIUAIBLHOTO, YKOHOMHUYECKOTO, MOJUTHUYECKOTO,
KyJIbTYpHOTO,  IOPUJIWYECKOTO,  TMPUPOJHOTO,  OPTOHOMHUYECKOTO,  MEIUIIMHCKOTO U
(U3HOTIOTUYECKOTO0 KOHTEKCTOB WH()OPMAIITMOHHBIX TEXHOJIOTHUI;

6 TIPUHSTHE MPABOBBIX U AITUYECKUX ACTIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTUI; OCOZHAHUE
OTBETCTBEHHOCTH JIIOJIEW, BOBIEYEHHBIX B CO3JaHHE M HCIOJIb30BaHHE HH(OPMAIIMOHHBIX
CHUCTEM, pacrpocTpaHeHHe HH(popMaImu;

6 co3maHuMe  YCIOBUW  JJI1  pa3BUTUS  HABBIKOB  Y4eOHOH,  MPOEKTHOM,
Hay4YHO-UCCJIEIOBATENICKOM M TBOPYECKOM  JI€ATENIbHOCTH, MOTHBALMM  y4yalIUXcs K
CaMOpa3BUTHIO.

1.3 MECTO YYEBHOI'O HPEJMETA «MH®OPMATHUKA» B YYHEBHOM IIJIAHE

Kypcy undopmaruku 10-11 kimaccoB mpeamecTByeT Kypc HH(DOPMATHKH OCHOBHOU
mkoibl. CornacHo pabGouelt mporpamMMe cpeaHero oOmero oOpa3oBaHHs Ha M3y4YeHUE
uHpopMaTuku Ha yriayOonénHoMm ypoBHe B 10-11 kmaccax orBoautcss 280 wacoB ydeOHOTrO
BpEMEHH (4 yaca B HEJIEIIO).

VYrinyOnéHHbll ypoBEeHb U3YUYE€HUS HHPOPMATUKN PEKOMEHYETCs JUIsl TEXHOJIOTUYECKOTO
npoduisi, OpUEHTUPOBAHHOTO Ha HMHXKEHEPHYIO W HMHQOPMAIMOHHYIO chepbl AesTeTbHOCTU
YrinyOnéHHsli ypoBeHb H3yueHUs: HHGPOPMATHUKH O00ECleYrBaeT: IMOJATOTOBKY Yy4YalllUXcs,



OpPUEHTUPOBAHHBIX HA CIEIIUATIBHOCTH B 00J1aCTH MHPOPMAIIMOHHBIX TEXHOJIOTUN U HHKEHEPHBIE
CIIELIMATIbHOCTH; YYaCTHE B MPOEKTHOM M MCCIEI0BATEIILCKON JAESATEIbHOCTH, CBSI3aHHOU C CO-
BpeMEHHbIMU HanpasiieHussMu otpaciau UKT; moaroroBky k yuacturo B onuMmnuagax u caaye EI'D
1o nHpOpMaTUKe.

Jist Kaskaoro rojga o0ydeHus MpeyCMOTPEHO pe3epBHOE yueOHOE BPEeMsi, KOTOPOE MOXKET
OBITh HCIIOJIB30BAHO YYaCTHUKaMH O0pa30BaTeIbHOrO Mpolecca B LeIsiX (OpMUPOBaHUS
BapUATUBHOW COCTAaBIIAIOIICH COJAEpKaHUS KOHKPETHOW pabodeit mporpammbel. [lpu 3TOM
oOs3atenpHas (MHBApUMAHTHAs) YAcTh COJAEpKAHMUS MpelMeTa, YCTaHOBJIIEHHas paboueit
IpOrpaMMoOil, U Bpems, OTBOJUMOE Ha e€ M3yueHHUe, JOJDKHBI OBITh COXPAHEHBI MOJIHOCTHIO.
[TocnenoBaTenbHOCTh U3YUYEHHUS TEM B IPEJENIax OJHOTO roja 00ydeHHs MOKET OBITh U3MEHEHA
[0 YCMOTPEHMIO YUUTENS IIPU MOATOTOBKE paboveil mporpaMMbl U TOYPOUHOTO TUIAHUPOBAHHSL.

2 IIVNIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSA YYEBHOI'O
INPEAMETA «MH®POPMATHUKA» HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

OcBoenmne yweOHoro mnpenmera «MHpopmaTtnka» Ha ypOBHE Cpeld- HEro OOIIEro
o0pa3oBaHMsl HANpaBICHO Ha JOCTWKEHUE OOYYaroIIMMMCS CIEAYIOUIMX JIMYHOCTHBIX,
METaIpeIMETHBIX U PEIMETHBIX PE3YJIbTATOB.

2.1 JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH U CIOCOOHOCTH OOYYaroIIuXcst
PYKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH TMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOSXKJICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0IIECTBa; PACHIMPEHHUE KUZHEHHOTO OMBITA U OMbITAa JEATEILHOCTH B
IIPOLIECCEe pean3aly CPeCTBaMU y4yeOHOIro IMpeiMeTa CIEAYIOIMX OCHOBHBIX HaIlpaBICHUMN
BOCIIUTATEIBHOMN AEATEIBHOCTH.

2.1.1 T[paxaaHCcKoe BoCNMTaHUeE:
6 OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TPaB U O0O0s3aHHOCTEH, yBa)KeHHE 3aKOHA U

NPaBOTIOPSIIKA, COOJIOACHNWE OCHOBOMOJATalOMIMX HOPM HMH(DOPMAIMOHHOTO TIpaBa M
nH(pOpMaIIMOHHOM 0€30MMaCHOCTH;

6 TOTOBHOCTBH IPOTHBOCTOSTH HJICOJIOTHH 3KCTPEMHU3Ma, HAIMOHAIM3Ma, KCeHOhoOwH,
JUCKPUMHUHALIUKM 110 COOWAJIbHBIM, PCIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHLBIM IIPU3HAKaAM B
BUPTYaJIbHOM MPOCTPAHCTBE

2.1.2 [aTpuoTMYeCcKoe BOCnMTaHME:
6 LIEHHOCTHOE OTHOLIEHUE K MCTOPUYECKOMY Hacle/InI0; TOCTHXKeHusIM Poccun B Hayke,

UCKYCCTBE, TEXHOJIOTHSIX; TOHUMAaHUE 3HAYeHUS WHDOPMATUKH KaK HAYKH B IKU3HHU
COBPEMEHHOTO OOIIECTBA

2.1.3 /lyXxoBHO-HpPaBCTBEHHOE BOCNUTAHME:
6 chopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO ITOBEICHHUSI;

6 CII0COOHOCTH OLICHUBATL CUTYAlIUIO U IIPUHHUMATD OCO3HAHHBIC PCIICHUSA, OPUCHTHUPYACH
Ha MOpPAJIbHO-HPABCTBCHHLIC HOPMBI U IEHHOCTH, B TOM YHCJIC B CCTU I/IHTepHeT

2.1.4 JcTeTudeckoe BOCMUTAHMUE:
6 ACTECTUYECCKOC OTHOIINCHHUEC K MI/Ipy, BKJIFO4Yas SCTeTI/IKy Haquoro N TEXHHUYECCKOI'O



TBOPYECTBA,;
6 CIIOCOOHOCTH BOCTIPUHUMATH Pa3JInYHbIC BUABI HCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
UCTIOJIb30BaHUU UH()OPMAITMOHHBIX TEXHOJIOTHH.

2.1.5 ®u3smyecKkoe BoCNUTAHME:
6 C(l)OpMHpOBaHHOCTI) 3A0POBOI0 H 6630HaCHOFO 06];)8.33 KU3HHU, OTBCTCTBCHHOI'O

OTHONICHHSI K CBOEMY 3/I0POBbIO, B TOM 4uCIe 3a cU€T coOtofeHusi TpeOoBaHUil Ge30macHoi
9KCILTyaTalluu CPEACTB MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHII.

2.1.6 TpygoBoe BoCnNUTaHUe:
6 TrOTOBHOCTP K aKTUBHOH JEATEIILHOCTH TEXHOJIOTHYECKONM MW  COLMAJIbHON

HAIPABIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBIOJHSATH
TaKyIo JIeSITeIbHOCTD;

6 untepec k cepam npodeccruoHaNbHON AESITENTbHOCTH, CBI3aHHBIM ¢ HHPOPMATHKOM,
MPOrpaMMUPOBAHUEM U HH(POPMAIMOHHBIMH TEXHOJIOTUSAMU, OCHOBAHHBIMH Ha JOCTUKEHMSIX
HaykKl WHGOPMATUKU U HAYYHO-TEXHHUYECKOTO MpPOrpecca; yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyayiieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIAHBI;

6 TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSXKEHUU BCel

JKU3HU.
2.1.7 3Konormyeckoe BoCnUTaHUe:
6 oco3HaHME IVI00AJTBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U IyTed UX pellieHus, B

ToM unciie ¢ yuérom Bo3moxHocteil UKT Ifennocmu nayunozo nosnanusn:

6 chopMUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAYKHU, TOCTHXKEHUSIM HayYHO-TEXHUYECKOTO Iporpecca U 001eCTBEHHOM IPAKTUKH, 32
C4€T TMOHU- MaHUS POIM HHPOPMAIMOHHBIX PECYpPCOB, HMH(POPMAIMOHHBIX IPOLIECCOB U
WH(OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHSIX IU(GPOBON TpaHCchHOpManud MHOTUX chep KU3HU
COBPEMEHHOTO 00IIeCTBa;

6 0co3HaHME [IEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIIECTBIISITH MIPOCKTHYIO 1
HCCIIEIOBATEIIBCKYIO IESITEIbHOCTh MHANBHUIYAJIbHO U B TPYIIIE.

B mpomecce aocTHKEHUS JUYHOCTHBIX PE3yJNbTaTOB OCBOCHHSI OOYYarOIIUMUCS
nporpaMMmel yaeOHoro npeamera «MHpopmaTtukay y HUX COBEPIICHCTBYETCS IMOYUOHATLHBIU
uHmeniexm, MpeArnoIaraloumi chOpMUPOBAHHOCTD:

6 camopecynuposanus,  BKIIOYAIONIETO  CAMOKOHTPONb, yMEHHE  NIPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEIEHUE, CIOCOOHOCTh aJaNTHUPOBATHCA K SMOIMOHATIHHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

6 enympenneli momusayuu, BKIFOYAOIIEH CTpEeMIICHUE K JIOCTHXKCHHUIO IETTH U YCIIEXY,
ONTHUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEW;

6 smnamuu, BKIIOYAIONIEH CIIOCOOHOCTH MIOHUMATh MOITMOHATBLHOE COCTOSHUE JIPYTHX,
VUUTHIBATh €r0 TMPH OCYIIECTBICHHMH KOMMYHHUKAIIUU, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

6 coyuanvHbIX HABLIKOG, BKIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATH OTHOIIEHUS C
JIPYTUMH JFOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemiath KOH(DIUKTHI.

2.2 METANPEIMETHBIE PE3YJIbTATbI

MeranpeamMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU

JEUCTBUSIMU — MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYJIATUBHBIMH.
2.2.1 YHuBepca/ibHble No3HaBaTe/lbHble AeMCTBUA



2.2.1.1 Dba3oBble JJornyeckue AeiicTBUA:
6 camMoCTOATENbHO (POPMYIUPOBATh U AKTYaJIH3UPOBATh MPOOJIEMY, pacCMaTpUBATh €&

BCECTOPOHHE;

6 yCTaHaBIMBAaTh CYIICCTBEHHBIH TPU3HAK WJIM OCHOBaHWs JUIS CpPaBHEHUS,
Kiaccuukanuu u 0000IICHHS;

6 ompenensTh el JAeATeIbHOCTH, 33/1aBaTh MMapaMeTpPhbl U KPUTEPUH UX JOCTHIKEHIS,

6 BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

6 pa3pabaTpiBaTh TIUIAaH pEHICHUS NPOOJIEMbI C Y4ETOM aHajaM3a HMMEKOIIUXCS
MaTepUaIbHBIX H HEMaTEPUATBHBIX PECYpPCOB;

6 BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OILICHUBATh PUCKH MOCIICICTBUI NESATEIHLHOCTH,

6 KOOPIMHHUPOBATH M BHINOJHATH PabOTy B YCIOBHUSAX PEaJbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

6 pa3BUBaTh KPEATUBHOE MBIIIICHUE ITPH PEIICHUN )KU3HEHHBIX IIPOOJIEM.

2.2.1.2 DBa3oBble UCCJIEI0BATEIbCKIE TeiCTBUS:
6 BJIaZICTh HABBIKAMH y4eOHO-HCCIIEI0OBATEIBCKOW M IIPOCKTHOM JICATEIIbHOCTH, HABBIKAMHU

paspemeHus: mpoodaeM; COCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY TTOMCKY METOJIOB
PEIICHHUA MMPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

6 BJIaACTb BUJAAMH ACATCIBHOCTH 110 MOJTYYCHUIO HOBOI'O 3HAHUA, €TI0 MHTCPIIPETANU,
Hp€06pa3OBaHI/IIO U IPUMCHCHUTIO B PA3JIMYHBIX y‘-IC6HI)IX CUTyallMdaX, B TOM YUCJIC IPpU CO3JTaHUU
y‘-Ie6HI)IX 1 COOMAIIbHBIX ITPOCKTOB,

6 ¢opMupoBaTh HAay4yHBIH THUN MBINUICHUS, BJIAJeTh HAYYHOH TEPMHUHOJIOTHEH,
KJTFOUEBBIMH NOHSATHAMH U METOJIAMU;

6 cTaBUTH M (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON EATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

6 BBISIBIISTD IMPUYIUHHO-CIICACTBCHHBIC CBA3M W AKTYAJIM3UPOBATH 3aJjavyy, BBIABUIATH
THUIIOTE3Y eé peliCHud, HAXOJUThb apryMEHTHI AJId 1O0KA3aTCJIbCTBA CBOUX yTBep)K}IeHI/If/'I, 3aJaBaThb
[apaMeTpbl U KPUTEPUU PEILICHUS,

6 aHamM3MpOBaTh IOJYYEHHBIE B XOJI€ PEIICHUs 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

6 1aBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;,

6 OCYILIECTBIATh LIEJIECHANPABICHHBII MOMCK MEpeHoca CPENCTB U CIOCOOO0B ACHCTBUS
B IIPO()eCCHOHANBHYIO CpPENy;

6 yMeThb TEpPEHOCUTh 3HAHUS B I[IO3HABATEJIbHYHD U MPAKTHYECKYIO 00JIacTH
KUBHEACATCIIBHOCTH,

6 yMeTb UHTEIpUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00IacTel;

6 BbIIBUT'aTb HOBBLIC HJCH, NpCAjiaraTb OPHUIMHAJIBHBIC IMOAXOAbI U PCIICHUA, CTABUTH
npoOJIeMbl U 331auu, TOMyCKAIOIIUe aJbTePHATUBHBIE PELICHHUS.

2.2.1.3 Pa6ora c undopmaunmeii:
6 BJIaACTb HABbBIKaAMU IIOJTYYCHHA I/IH(bOpMaHI/II/I N3 HCTOYHHMKOB pPas3HbIX THUIIOB,

CaMOCTOSITENIBHO ~ OCYILECTBJIATh IIOMCK, AaHaIW3, CUCTEMAaTU3alMIl0 M MHTEPIPETALUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

6 co3maBaTh TEKCTHl B Pa3lWYHbIX (opmarax ¢ y4€TOM HazHaueHHs HHGPOpMALUU U
LIEJIEBOM ayTUTOPUH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3YyalIU3allUH;

6 OLIeHUBATh IOCTOBEPHOCTb, JISTUTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBUE MPABOBBIM U



MOpPaJIbHO-ITHYECKHM HOpMaM;

6 HCIONIb30BaTh CpPeACTBa MH(DPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3aJad C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, MIPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

6 BiIageTh HABBIKAMU PpACIO3HABAaHUS M 3aIIUTHl MH(POPMALUHU, HHPOPMALKMOHHOM
0€3011aCHOCTH JIMYHOCTH.

2.2.2 YHuBepcasibHble KOMMYHMKATMBHbIE AEMCTBUSA
2.2.21 OOmenue:

6 OCYILECTBIIATh KOMMYHHKAIIMK BO BeeX c(hepax KU3HU;

6 pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHUS, TTOHUMATh 3HAYCHHE COLMAIBbHBIX
3HAKOB, PACIIO3HABATh MPEINOCHUTKA KOH(PIUKTHBIX CUTYAI[H U CMITYaTh KOH(IUKTHL;

6 BIaIeTh Pa3IMYHBIMU CIOCOOaMM OOLICHHS W B3aUMOJICHCTBHUS; apryMEHTHPOBAHHO
BECTH JIHAJIOT, YMETh CMTr4aTh KOH(PIUKTHBIC CUTYALlUH;

6 pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEZCTB.
2.2.2.2 CoBMecTHAA AeATEILHOCTD:

6 NOHMMATb U UCIIOJIb30BaTh IPEUMYILECTBA KOMaH/AHOW U MHIMBUAYAJIbHON pabOThI;

6 BbIOMpPATh TEMAaTHKY U METOJbl COBMECTHBIX NEHCTBUN C yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4eHa KOJUIEKTUBA,;

6 mpUHUMATh 1M COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBAThH
JIEHMCTBHSI 10 UX JOCTH>KEHHIO: COCTABIIATH IUIaH JEMCTBUM, pACIIPEACIIATh POJIU C yUETOM MHEHUI
YYaCTHUKOB, OOCYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

6 OLIEHMBAaTh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOr0 y4aCTHUKA KOMaH 1bl B 001N pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

6 mpenaraTe HOBBIE NPOEKTHI, OLIEHUBATH UJEH C MO3ULMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

6 OCYLIECTBIISATH NO3UTHBHOE CTPATETMUYECKOE IOBEIACHHE B DPA3NIMUYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

2.2.3 YHuBepcasibHble perynsTMBHbIE 4EMCTBUS
2.2.3.1 CamoopraHu3amnus:

6 caMOCTOATEIBHO OCYLIECTBIISATH O3HABATEIbHYIO JAEATEIbHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BaATEIbHOW JACSITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

6 CcaMOCTOSITENbHO COCTaBIATh IUIAH pEIIEHUs NpoOJIeMbl C Y4ETOM HMMEIOIMIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

6 IaBaTh OLIEHKY HOBBIM CUTYAalUsM;

6 pacMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUNH;

6 ienaTh 0CO3HAHHBII BBIOOD, apTyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

6 OLIeHUBATh MPHUOOPETEHHBIN OIIBIT;

6 crnocoOcTBOBaTh (OPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW SPYIUIMU B Pa3HbBIX
00JacTsX 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2.2.3.2 CaMOKOHTPOJIb:
6 AaBaTb OOCHKY HOBBIM CUTYyallUsIM, BHOCUTH KOPPEKTHUBLI B ACATCIIBHOCTb, OLICHUBATH

COOTBETCTBUEC PE3YJIbTATOB LECIIAM,



6 BIaJeTh HaBbIKAMU II03HABATENBbHON peQUIEKCHH KaK OCO3HAHUS COBEPILAEMBIX
JICUCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHMI; UCIOJIB30BATh IIPUEMBI
pediexcun Ut OLIEHKH CUTYalluK, BBIOOpa BEPHOTO PEIICHUS;

6 yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHUIO;

6 IpUHUMATh MOTHBBI U a@pTYMEHTHI IPYIUX [IPU aHAIU3E PE3Y/IbTATOB ACSITEIbHOCTH

2.2.3.3 TlpunsiTue cedst M IPyrux:
6 MNPpUHHUMATDH 06651, IIOHHUMas CBOU HEAOCTATKHU U JOCTOMHCTBA,

6 MpUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPHU aHATU3€ PE3yIbTaTOB ACSTebHOCTH;
6 pu3HaBaTh CBOE MPaBO U MPABO JPYTUX HA OHIMOKH;
6 pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa.

2.3 NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS O00SI3aTEIIBHOIO IMPEAMETHOIO  COJEpXKaHUs,
YCTAHOBJICHHOTO JTAHHOHM paboueil mporpaMMmoii, 0TpaskatoT chOPMUPOBAHHOCTH y 00yHJarOIINXCS
CJICAYIOUIMX YMEHHM:

6 BIaJIeHUE NPEACTABICHUAMHU O POJIM MH(DOPMAIMU M CBSI3aHHBIX C HEHl MpOLEeCCOB B
HOpUpPOJIe, TEXHUKE U OOLIECTBE; MOHATUAMHU «UHGOpMaLUa», <« MHPOPMALMOHHBIN mpoIeccy,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIH 3P eKT», «MHPOpPMALMOHHAS CUCTEMay,
«CUCTEMa YIpaBJICHUSN»; BIIAJIEHUE METOJaMH Noucka uHdopmanuu B cetu VHTEepHeT; ymeHue
KPUTUYECKH OICHMBATh MHQPOpPMALMIO, TOIYYCHHYI0 U3 ceTh VIHTepHeT, yMeHHe
XapaKTCpHU30BaATh OoJbIINE JAaHHBIC, TPUBOAWUTL HNPUMEPbI HCTOYHHUKOB HUX IIOJYUCHUA U
HaIllpaBJICHUA HUCIIOJb30BaHUsA; YMCHUC KJIaCCI/I(bI/H_II/IpOBaTI) OCHOBHBIC 3aJa4u aHaJliu3a JaHHBbIX
(mporHo3upoBaHue, KiacCU(UKAIMs, KJIACTepU3alMs, AaHAIU3 OTKJIOHEHHI);, MOHUMATh
[I0CJIEI0BATEIbHOCTh PELICHUs 3a/lad aHajlu3a JaHHbIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA U
OLIEHKAa KauecTBa JaHHBIX, BbIOOp W/WIM TOCTPOCHHE MOJEIH, MPEoOpa3oBaHHE JIaHHBIX,
BU3yalM3alys JaHHBIX, MHTEPIPETALUs PE3yIbTaTOB;

6 MOHMMaHHE OCHOBHBIX NMPUHIUIIOB YCTPOWCTBA U (PYHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJILHBIX KOMIIBIOTCPOB; TeHI[eHIII/Iﬁ Pa3sBUTHA KOMIIBIOTCPHBIX TGXHOHOFHﬁ;
BJIaICHHUEC HAaBbIKaMU pa6OTI>I C OIICpallMOHHBIMU CUCTEMAaMH, OCHOBHBIMU BHIaMU ITPOrpaMMHOT0
oOecrnieueHus Juisl pelieHus: yueOHbIX 3a/1a4 0 BbIOpaHHOW cHelrain3aliu;

6 HanMyue MpeACTaBICHUI 0 KOMIBIOTEPHBIX CETAX U UX POJIH B COBPEMEHHOM MHUPE; O
0a30BbIX NMPHHLUIAX OPraHM3alUU U (YHKIMOHUPOBAHMS KOMIIBIOTEPHBIX ceTed; 00 o0mmx
NPUHIUNAX pa3pabOTKU U PYHKIIMOHUPOBAHUS HHTEPHET-NIPUIOKEHUH;

6 MoHMMaHue yrpo3 MHPOPMALMOHHOM 0€301MacHOCTH, UCII0JIb30BaHUE METOJIOB M CPE/ICTB
OPOTUBOACHUCTBUS STHUM Yrpo3aM, COOJIOJeHHEe Mep 0e30MacHOCTH, NPeAOTBPALIAIONINX
HE3aKOHHOE PACIPOCTPAHEHUE TEPCOHAIBHBIX JaHHBIX; COOIIOJIEHHE TPEOOBAaHUN TEXHUKU
0€30MacHOCTH U TUTUEHBI IPU paboTe ¢ KOMIBIOTEPAMU U APYTUMU KOMIIOHEHTaMH U(POBOTro
OKPY>KCHHA, IMOHUMAHHEC IIPABOBBIX OCHOB MCIIOJIB30BAHHA KOMIIBIOTCPHBIX IIPpOTrpamMm, 0a3
JaHHBIX U paboThl B ceTH MHTEpHET;

6 MoHMMaHNe OCHOBHBIX MNPUHOUIIOB AWCKPECTU3AalHUU Pa3JIMYHBIX BHUIOB I/IH(l)OpMaHI/II/I;
YMEHHUE OIpeNeNaTh HHHOPMAIIMOHHBI 00bEM TEKCTOBBIX, I'pa)MUEeCKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX NTapaMeTpax IUCKPETU3aluU; YMEHUE ONPEIENATh CPEAHIOI0 CKOPOCTh Iepeaadn
JTAHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHU Nepeaun IpU U3MEHEHUU HH(OpMAIIMOHHOTO 00BEMa
JAHHBIX U XapaKTEPUCTHK KaHaja CBS3H;



6 yMeHHue CTpPOMTh HEPAaBHOMEPHBIE KOJbI, JOMyCKAIOIUE OAHO3HAYHOE JEKOJUPOBAHHE
coobuieHnit (mpeuKCHBIE KOJbI); MCIOIB30BaTh IMPOCTEHIINE KOJbI, KOTOPHIE IO3BOJISIOT
0oOHapy>KUBaTh U MCIPABIIATH OMIMOKHU MPH NEepeaaye JaHHbIX; CTPOUTH KO, 00eCTIeYMBArOIINI
HAaUMEHBIIYI0 BO3MOXHYIO CPEJHIOI JJIMHY COOOILIEHUS IPU M3BECTHOM 4acTOTE CHMBOJIOB;
HOSICHATH MPUHLHUIIBI PA0OTHI TPOCTHIX AITOPUTMOB CXKATHS JJAHHBIX;

6 yMeHHEe HCIOJb30BATh INPU PEIIEHUM 3a/lady CBOICTBA MO3ULMOHHOW 3aIllMCH YHUCell,
QIFOPUTMA IOCTPOCHMs 3alMCHU 4YKCiIa B IO3UIMOHHON CHCTEME CUHUCIEHHUS C 33aJaHHBIM
OCHOBAHMEM U I10- CTPOCHMS YHUCIIA TI0 CTPOKE, COZIEpIKalLeH 3alMCh 3TOT0 YHCIA B TO3ULIMOHHOM
CHCTEME CUMCIICHHS C 33]aHHBIM OCHOBAHUEM;

YMEHHUE BBIOJIHATH apu(PMETHUECKHUE ONEpaluy B TO3UIMOHHBIX CHCTEMaX CUHUCICHUS;
YMEHHUE BBIMOIHATH NMPEOOpPa30BaHUs JIOTHUECKUX BBIPAKEHUH, HCHOJB3Yys 3aKOHBI anreOpbl
JIOTMKH;, YMEHHUE CTPOUTH JIOTUYECKOE BBIPAKEHHUE B JAM3BIOHKTUBHOH M KOHBIOHKTHBHOM
HOpMaJIbHBIX (hopMax 1o 3aJaHHON TaONWIle MCTUHHOCTH; MCCIIEAOBAaTh 00JAcTh MCTHHHOCTH
BBICKA3bIBAaHUS, COAEPIKALIEro I[EPEMEHHbIE; pelllaThb HECIOXHbIE JIOTMYECKHE YPaBHEHHUS U
CHCTEMBbl ypaBHEHUI; yMEHHE pellaTh alrOPUTMUYECKHE 33]JauH, CBSI3aHHbIE C aHAJIM30M I'padoB
(3a1a4M MOCTPOEHUS ONTUMAIBHOTO MYTH MEXy BepLIMHAMU rpada, onpeesieHus] KOJIUYecTBa
pasIMYHbIX MyTeHd MeEXJy BEepIIMHAMH OPHEHTHPOBAHHOI'O AlUKIMYECKOro rpaga); yMeHHe
UCIIOJIb30BaTh JIEPEBbs IpPU AHAIW3€ M IOCTPOEHUU KOAOB U JUIsl [PEACTaBICHUs
apu(METHUECKUX BBIPAKECHUHN, MPU PEUICHUU 33134 TOUCKA M COPTUPOBKH; YMEHHE CTPOUTH
JIEpEeBO WIPHl 10 3aJlaHHOMY alTOpPUTMY; pa3pabaTeiBaTh U OOOCHOBBIBATH BBIMTPHIIIHYIO
CTpPATETHIO UTPHI;

6 moHMMaHue 0a30BbIX AJITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOW HH(pOpMauu
(3amMch yHMcen B IO3UIMOHHON CUCTEME CUMCICHMS; HAaXOXKACHUE BCEX IPOCTBIX YHMCENT B
3aJJaHHOM JlMana3oHe; 00paboTKa MHOTOPAa3psIHBIX LENbIX YUCEN; aHaJIU3 CUMBOJIBHBIX CTPOK U
Jp.), aITOPUTMOB MOUCKA U COPTHPOBKH; YMEHHE ONPEAEIATh CIOXKHOCTh M3y4aeMbIX B Kypce
0a30BbIX QJIFOPUTMOB (CYMMHUpPOBAHHE JIEMEHTOB MacCHUBa, COPTUPOBKA MaccuBa, epeOopHbIe
QITOPUTMBI, JBOMYHBIA TOWCK) ¥ TPHUBOAMWTH TNPUMEPHl HECKOJBKHX aJITOPUTMOB pa3zHOU
CJIOKHOCTH JIJIsl PELLIEHUs OJJHOW 3aJauH;

6 BiaJeHUuE YHHMBEpPCAIbHBIM SI3bIKOM IPOrpaMMHUpPOBaHUsl BbICOKOTO ypoBHsS (Python,
Java, C++, C#), npencraBieHussMHu O 0a30BBIX THUIMAX JAHHBIX U CTPYKTYpax JaHHBIX; YMEHHE
UCMOJIb30BaTh OCHOBHBIE YIPABISIONIME KOHCTPYKLIMH; YMEHHME OCYLIECTBIATh aHAIIU3
NPEUIOKEHHON MPOrpaMMbl: OIpPENeNATh pe3yiabTaThl pabOThl MPOrpaMMbl MpPHU 3aJaHHBIX
UCXOJIHBIX JIaHHBIX; ONpEAENATb, NPU KAKMX HCXOAHBIX J@HHBIX BO3MOXHO IOJy4YeHHE
yKa3aHHBIX PEe3yJbTaTOB; BBIABIATH JIAaHHBIE, KOTOpble MOTYT IPUBECTH K OIIMOKEe B pabote
POTPaMMBI; (HOPMYITUPOBATH MPEIUIOKEHHUS TI0 YIYUIIEHHIO TPOTPAMMHOTO KO/,

6 ymeHue pa3pabaTblBaTh U pEalM30BBIBATH B BHUJAE NPOrpaMM 0a30BbIE alTOPUTMBI;
YMEHHUE WCIIONIb30BaTh B MpOrpaMMax JaHHBIE Pa3IMYHBIX TUTIOB C Y4ETOM OTPaHWYCHUN Ha
JMara3oH MX BO3MOXKHBIX 3HAYCHWH, NMPUMEHSTH MPH PEUICHWH 3aaad CTPYKTYPHl JaHHBIX
(criucky, ciI0BapHu, CTEKU, OUeped, TePEBbs ), UCTIOIb30BATh 0a30BbIE ONEPAIIUH CO CTPYKTYPaMHU
JTAHHBIX; PUMEHATh CTAaHAAPTHBIE M COOCTBEHHBIE MOANPOrpaMMBI JUIi 00pPaOOTKH YUCIIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK; MHCIOJB30BaTh NpU pa3zpaboTKe NporpaMM OUOIHOTEKH
HOANpPOTrpaMM; 3HaTh (YHKIMOHAJIbHBIE BO3MOXHOCTH MHCTPYMEHTAJIBHBIX CPEACTB CpPEIbl
pa3paboTKu; yMEHHE UCHOIb30BaTh CPEACTBA OTIIAJKU MPOTPAMM B Cpejie POrpaMMHUPOBAHUS;
YMEHHUE IOKyMEHTHPOBATH MPOTPaMMBEI;

6 yMEHHe cO3/1aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE TOKYMEHTHI U IEMOHCTPAIIHOHHBIE
MaTepuaibl C WCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX TIPOTPAMMHBIX CPEICTB U



00JIaYHBIX CEPBHUCOB; YMEHHME CO3/aBaTh BEO-CTPAaHUIIbl; YMEHHE MCIIOJIb30BaTh JJIEKTPOHHBIE
TaOMUIBI JUTS aHANM3a, MIPEICTaBICHUS U 0O0pabOTKHM JaHHBIX (BKJIIOYas BBIYUCICHUE CYMMBI,
cpeaHero apu(pMeTHYECKOro, HauOOIBIIEr0 M HAUMEHBIIETO 3HAYCHHUN, pEIIeHUE YpaBHEHU,
BbIOOP ONTUMAJIBHOIO PELIEHUs, 0J00p JMHUU TPEHJA, PELIEHUE 3aJad IPOTHO3UPOBAHUA);
BJIaJICHHNE OCHOBHBIMM CBEJICHHSIMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CPEACTBaX CO3JIaHUS U
paboTHl C HUMHU; YMEHHUE HCIIOIb30BaTh TaOJIMYHbBIE (PETAMOHHbIE) 0a3bl JaHHBIX (COCTaBISAThH
3anpocsl B 0a3ax JaHHbIX, BBINOJIHATH COPTUPOBKY U MOUCK 3amuceil B 6a3e 1aHHBIX, HAIOJIHSITh
pa3paboTaHHyr0 0a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

6 yMeHHe UCI0JIb30BaTh KOMIIbIOTEPHO-MAaTEMATUYECKUE MOJIENIHN AJIS aHaIu3a 00bEKTOB
U TporeccoB: (opMynupoBaTh LEIb MOACIMPOBAHUS, BBIMOMHATH AHAIU3  PE3YJIbTATOB,
IIOJIyUEHHBIX B XOJ€ MOJEJIUPOBAHMS; OLIEHMBATH AaJI€KBaTHOCTb MOJEIU MOJAEIUPYEMOMY
00BEKTY UJIU MPOLIECCY; IPEACTABIATH PE3YJIbTAThl MOIEIUPOBAHUS B HATJISAHOM BU/IE;

6 yMeHHe OpraHM30BBIBATh JMYHOE UH(OPMAIIMOHHOE MTPOCTPAHCTBO C MCIIOJIB30BAaHUEM
PasIMYHBIX CPEJICTB LU(PPOBBIX TEXHOJIOIMH; MTOHUMAaHUE BO3MOXKHOCTEN LU(PPOBBIX CEPBUCOB
rOCYJapCTBEHHbIX YCIYT, LU(POBBIX 0OPa30BaTENbHBIX CEPBUCOB; IOHMMAaHHE OCHOBHBIX
HOPUHIUIIOB PpabOThl, BO3MOXKHOCTEH U OrpaHUYEHUs IPUMEHEHM S TEXHOJIOI M HCKYCCTBEHHOTO
UHTEJUIEKTa B PA3JIMYHBIX OO0JIACTSX, HaJW4ue MPeACTaBICHUN O Kpyre pelaemMblX 3a71a4y
MalIMHHOTO 00y4eHHs (pacno3HaBaHUs, KIAaCCU(PUKALUU U TMPOTHO3UPOBAHUS) HaJIU4Ue
IpEJICTaBICHUH 00  HCHOJB30BaHUM  HH(DOPMALMOHHBIX  TEXHOJOIMH B  pa3jM4HbIX
po(hecCuOHANBHBIX cepax.

3 COIAEPXKXAHHUE YYEBHOI'O ITIPEJMETA «MH®OPMATHUKA>»

B coneprxanuu yue6Horo npenmera «HpopMaTuka» BbIAEIAIOTCS YEThIPE TEMAaTUYECKUX
paszena.

Paznen «{uppoBasi rpaMOTHOCTBY MOCBAIIEH BONPOCAM YCTPOWCTBA KOMITBIOTEPOB U
JIPYTUX 3JEMEHTOB LU(PPOBOTr0 OKPYXKEHHS, BKIIIOUAs KOMIIbIOTEPHBIE CETH; MCIOJb30BaHUIO
CPEACTB ONEpallMOHHOM CcHUCTeMbl; paboTe B ceTd VIHTepHET M HCHOJIB30BAHHUIO
UHTEPHET-CEePBUCOB; NHPOPMALIMOHHOI 0€301MacHOCTH.

Paznen «Teopernyeckne OCHOBbI HMH(OPMATHKH» BKIIOYACT B ceOs MOHATHHHBINA
anmnapar MHGOPMATUKU, BOIPOCH KOJUPOBaHMUsS MH(POpPMALUU, U3MEPEHUs MH()OPMALMOHHOTO
00b€Ma JTaHHBIX, OCHOBBI alNreOpbl JIOTHKA W KOMIBIOTEPHOTO MojenupoBaHus Pazmen
«AJITOPUTMBI 1 IPOTPAMMHPOBAHME) HAMIPABJICH Ha Pa3BUTHE AITOPUTMHUUECKOTO MBIIIIEHUS,
pa3paboOTKy aJIrOPUTMOB M OLIEHKY MX CJIOKHOCTH, (POPMHPOBAHUE HABBIKOB pealu3alluu
IIporpamMM Ha s3bIKax IPOrpaMMHPOBAaHMS BBICOKOro ypoBHs Paznen «UH(popmanmoHHBIE
TEXHOJIOTHM IIOCBSIIEH BOIIPOCAM.

IPUMEHEHUsT HH(QOPMAIIMOHHBIX  TEXHOJIOTHH, pEeaJu30BaHHBIX B  MPUKIAJHBIX
IIPOrPaMMHBIX TPOJYKTaX M HMHTEPHET-CEPBHUCAX, B TOM 4YHCIE B 3aJadax aHalIu3a JAaHHBIX;
UCTIOJIb30BaHUIO 0a3 JAHHBIX M AJIEKTPOHHBIX TAOIUIL U PeIICHUs TPUKIIAIHBIX 3a/1a4.

B npusenénnom nanee conepxkaHuu ydeOHoro mpenmera «MHbopMaTuka» KypcHUBOM
BbIJIEJICHBI JJOTIOJTHUTEIbHbIE TEMBI, KOTOPbIE HE BXOJIAT B 0053aTENBbHYIO TPOrpaMMy OOy4EHHUs,
HO MOTYT OBbITh MPEIJIOKEHBI AT M3YyYEHUs OTIEIbHBIM MOTHUBHUPOBAHHBIM U CIIOCOOHBIM
00yJaronuMCs.

3.1 10 KJIACC



3.1.1 UmndpoBada rpaMOTHOCTb
TpeboBanust TeXHUKN 0€30MACHOCTH M THTHEHBI TP padoTe ¢ KOMIBIOTEpaMU U IPYTUMHU

KOMITOHEHTaMH U (PPOBOTO OKPYKEHUS.

[Tpuniuns paboThHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX cUCTeM ApxuTtekTypa ¢pon Helimana
l'apsapockas apxumexmypa ABTOMAaTHMYECKOE BBIIIOJIHEHWE MPOrPaMMbl  IPOLIECCOPOM
OnepatvBHas, IMOCTOSHHAs U JOJTOBpeMeHHas mnamsaTh OOMEH JaHHBIMHU C TIOMOIIbIO IIUH
KonTposnepsl BHemHUX ycTpoicTB [Ipsamoiil foctyn Kk naMmsTu.

OCHOBHBIE TEHJCHLMM pa3BUTUA KOMIBIOTEPHBIX TexHojoruu. [lapamienbHbie
BbIUMCIeHUs ~ MHoromporeccopubie  cucrembl.  Cynepkomnbiotepbl.  Pacnpenenéunbie
BBIYUCIIUTENbHBIE CHCTEMBI M 00paboTKa O0JIbIINX JaHHBIX. MOOMIbHBIE TU(BPOBBIE YCTPOICTBA
U HUX Ppoidb B KOMMYHUKalMAX. BcTpoeHHble KOMIbIOTEPBl. MHUKpPOKOHTPOJUIEPHI.
PobGoTtuzupoBanHble NPOM3BOACTBA.

[IporpamMmMHoe oOecrieyeHHe KOMIBIOTEPOB U KOMIIBIOTEPHBIX CcHUCTEeM. Bujsl
porpaMMHOro oOecnedeHus W ux HazHayeHue. OCOOEHHOCTH MPOrpaMMHOrO oOecreueHus
MOOUIBHBIX  ycTpoiicTB [lapamnenbHoe mnporpammupoBanue. CHCTEMHOE MpPOrpaMMHOE
obOecnieuenne OrnepaloOHHbIE CUCTeMBbl YTHIUTHL [[paiiBepsl ycTpoiicTB. MHcTamiauus u
JEUHCTAJUISILUS IPOrPaMMHOI0 00€CIIeUeHHUS.

daiinoBbie cucTeMbl. [I[pUHIMITEI pa3MenIeHns: 1 UMEHOBaHUS (DaJIOB B JOITOBPEMEHHOM
namsita [11abmons! a1 onmcanus rpymi (hanioB.

3axonogarenscTtBO Poccuiickoit denepaunn B 00JaCTH IPOrPaMMHOTO 00ECIEUEHUS
JlunensupoBaHue MporpaMMHOro oodecreueHus: U LUPPOBBIX pecypcoB I[IpompuerapHoe u
cBoOOAHOE mporpammHoe oOecnedueHne Kommepueckoe W HEKOMMEPYECKOE HCIOJIb30BaHUE
nporpaMMHOro obecrieueHuss u UUDPOBBIX pecypcoB OTBETCTBEHHOCTb, YCTaHaBIMBaeMas
3akoHoAaTenbcTBOM P®D 3a HempaBOMEepHOE HCIOIb30BAaHHE MPOTPAMMHOIO oOOecreueHus: u
U(POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U anlapaTHbIE KOMIIOHEHTbI KOMIIBIOTEPHBbIX ceTeil. CereBble
npotokoiibl. Cetb. UHTEepHET. Anpecanus B cetu MuTepuer. [Ipotokonsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moacetm ¢ nomomplo  Macok mojacereir  CereBoe
agMuHKMCcTpupoBaHue llomyueHue NaHHBIX O CETEBBIX Ha- CTpoikax KommbroTepa IIposepka
HaJIM4Us CBA3HU € y3JI0M ceTd OmpeneneHre MapipyTa ABHKEHUS TaKETOB.

Bunsr nestensHocti B cetu MuTtepner. CepBuchl. MHTepHera. I'eomHdopmanmonHsle
cucTeMbl. ['e0ooKallMOHHbIE CEPBUCHI PEANbHOTO BPEMEHM (JOKalUsi MOOMIIBHBIX TEJIe(pOHOB,
olpezieNieHue 3arpy>KeHHOCTH aBTOMArucTpaje u T N ); UHTEPHET-TOProBiis; OpOHHPOBaHUE
OWJIETOB U TOCTHHHUIL U T.II.

I'ocynapcTBeHHbIE IEKTPOHHBIE CEpBUCHI U yciyrd. ColalibHbIe CeTH — OpTraHu3alus
KOJUJIEKTUBHOI'O B3aUMOJICHCTBUS U oOMeHa AaHHbIMU CeTeBOM STHKET: MpaBujia MOBEACHUS B
kubepnpoctpanctBe. IlpoOrema mouMHHOCTH — monydyeHHOW uHpopmauuu  OTKpBITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIE M PKOHOMHUYECKHE Yrpo3bl, CBA3aHHbIE ¢ Hcnosnb3oBanuem MKT. OOmume
npobaembl 3amuTel MHGopManuu U HMH(OpMarMoHHOW Oe3omacHocTH. CpeacTBa 3alUTHI
UH(OPMAIIUU B KOMIIBIOTEpaX, KOMIbIOTEPHBIX CETSX U AaBTOMAaTU3UPOBAHHBIX MH()OPMAITMOHHBIX
cremax IIpaBoBoe oOecrieueHne WHPOPMAIMOHHOW O€30MACHOCTH OIeKMPOHHAS Yupposas
nOONUCH, cepmuuyuposanHvle catimsl U OOKYMeHMbl.

[IpenoTBpaiieHne HECAHKIMOHWPOBAHHOIO JIOCTyNMa K JMYHOM KOH(HUACHUHATHHOM
uH(poOpMallMy, XpaHsllelcs Ha TMEepPCOHATBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTpPOMCTBAaX.



BpenonocHoe mporpamMMHOe obOecredueHHe W CrocoObl 00phOBI ¢ HUM AHTHBHUPYCHBIE IPO-
rpamMbl OpraHu3anusi JIMYHOTO apxuBa uH(popmanuu PesepBHoe komupoBanue [laponbHast
3alIMTa apXuBa.

IudpoBanue nanubix. CUMMETpUUHBIE U HecUMMeTpuuHble mudpsl. [Ludpsr mpocroii
3amensl udp Lesaps. Hudpp Buxenepa. Anropurm mmdposanusi. RSA Cmeeanozpaghus.

3.1.2 TeopeTn4ecKMe OCHOBbI MHPOPMATUKM
Nudopmanus, nanasie u 3HaHUSA. MHPOpMaMOHHBIE TTPOLIECCH B MPUPOJIE, TEXHUKE U

oOmiecTse.

HenpepbiBHBIE U AMCKPETHBIE BETMYMHBI M CUTHAIBI. HeoOXOAMMOCTh AMCKpETH3AUN
uHpOpMaLuy, peTHa3HaAueHHON TSl XpaHeHUs, epeaadd 1 00paboTKH B IUPPOBBIX CUCTEMAX.

JIBon4yHOe KoaupoBaHuE. PaBHOMEpHbIE M HEPAaBHOMEpHBIE KOAbL J[lekonupoBaHue
COOOILIEHUH, 3alIMCAHHBIX C MTOMOIIBI0 HEPABHO- MEpPHBIX KOoA0B. YcnoBue dano. [Tocrpoenue
OJIHO3HAYHO JIEKOJIMPYEMBIX KOJIOB C ToMmomblo aepeBa I pagh An. A. Mapkosa. EnpuHuIs
U3MepeHus KondecTBa nHpopMaunu. AnpaBUTHBIN MOIXO0/ K OLIEHKE KOJMYeCTBa MH(OpMaIUH.

Cuctemsl cuucnenus. Pa3BépHyras 3anmuch LEIbIX U JPOOHBIX YMCEN B MO3ULMOHHOMN
cucreMe cuucienus. CBOICTBAa MO3UIIMOHHON 3alMCH 4YMCIA: KOJMYECTBO LU(P B 3aIluc,
IPU3HAK JEJIMMOCTH YHMCJIa HA OCHOBAHUE CHCTEMbI CUMCIEHMS. AJIFOPUTM IEpEBOJA LEIO0r0
ymciia u3 P-M4HOM cuCcTeMbl CUUCIIEHUS B IECATUUHYIO. AJITCOPUTM IEPEBOAA KOHEUHON P-1uHOM
IpoOu B AECATUYHYIO. AJITOPUTM IEPEBOAA LEIOTO YUCIIA U3 AECATUIHON CUCTEMBI CUMCIICHHS B
P-munyro. IlepeBon koHe4HOH necaTnyHoi npoOu B P-munyro. J[BomuHasi, BocbMepHYHas U
HIECTHA/IaTEpPUYHAs] CUCTEMBI CUMCIIEHMS, CBA3b MEXAY HUMHU ApUPMETHUECKHUE Olepaliy B
NO3ULMOHHBIX CUCTEMax CUMCICHMS Ipouynas YpasHOBEUleHHAs  CUCEeMA CYUCTEHUS.
Heouuno-oecamuunas cucmema cyucieHus.

KomupoBanue tekctoB KomupoBka ASCII OpnoOaiiTHbie koaupoBku CraHmapT
UNICODE Komupoka UTF-8. Omnpenenenue uH)OpMANMOHHOTO 00bEMA TEKCTOBBIX
COOOILIEHUH.

Koauposanue nzobpaxenuil. Onenka nHGopManoHHOro o0bEMa rpauuecKux JaHHBIX
IpU 33JaHHBIX pa3pelieHnH U TIyOuHe KoaupoBaHMs IBeTa. L[BeroBwrie mozenu. BexTopHoe
koaupoBanue. @opmatel rpaduueckux gainos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KonupoBanue 3Byka. OneHka HH(OPMAIMOHHOTO OOBbEMa 3BYKOBBIX JIAaHHBIX MpHU
3a/IaHHBIX 4aCTOTE JUCKPETU3ALUY U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. IlonsTHe Bbicka3biBaHus. BbickasbiBaTenbHble (OPMBI (IPEAMKATEI).
KBanTops! cymiecTBoBaHUsI M BceoOmHocTH. Jlormueckue omepauuu. TaOnuilbl MCTUHHOCTH
Jlornueckue BeIpaxkeHus. Jlormdeckue ToKaecTBa. Jl0Ka3aTenbCTBO JIOTMYECKUX TOXKIECTB C
MOMOIIbIO TaOJIUI] UICTUHHOCTH Jlornyeckue onepanuy |1 Onepanny HajJ MHOXKECTBAMHU.

3aKoHbl anreOpbl JOTMKU. DKBHUBAJEHTHBIE MPEOOPa30BAHUS JIOTMUECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUH.

Jlornyeckue (pyHKIMU. 3aBUCUMOCTh KOJMUYECTBA BO3MOKHBIX JIOTHUECKUX (DYHKIMHA OT
KOJINYeCTBA apryMeHTOB. [loyiHbIe CCTEMBI JTIOTHYeCKUX (QYHKIIUHA.

Kanonnueckue (opmbl joruyeckux BblpakeHHH. COBepIICHHbIE TU3IBIOHKTHBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX TIOCTPOEHUS 110 TaOJINIE UCTUHHOCTH.

Jlormueckue 31eMEHTHI B cocTaBe KoMmbtotepa. Tpurrep. Cymmarop. MHoOropaspsiiHblil.
Cymmatop. [locTpoeHune cxemM Ha JIOTHYECKUX JJIEMEHTaX [0 3aJJaHHOMY JIOTUYECKOMY
BBIPQXEHHUIO. 3alUCh JIOTUYECKOTO BBIPAXKEHHUS IO JIOTMYeCKOM cxeme. Mukpocxemuvl u
MEXHONI02UsL UX NPOU3BOOCHEA.

[IpencraBienue HenbIx YKceln B MaMATH KOMIbIoTepa. OrpaHMYeHHOCTD JAMaIa30Ha Ynce



NpY OTPAHUYEHUU KOJIMYECTBa pa3psaoB. llepenonHenue pa3psgHol ceTku. be33sHakoBble U
3HAKOBBIC JAHHBIC. 3HAKOBBINM OUT. [[BOMYHBIN JOMOTHUTEIHHBIA KO OTPULIATETHHBIX YUCEIL.

[ToGuToBBIE sOTHYEecKHe omnepauuu. Jlormueckuit, apuMeTHUECKUN U IHUKINYECKUN
cauru. ludpoBanue ¢ TOMOIIBIO TOOUTO- BOW omepanuu «uckitodaromiee NI ».

[IpencraBinenue BEIIECTBEHHBIX YHCEI B MaMsITH KOMIbIOTEpa. 3HAyallas 4acTb M
nopsAaoK uucna. Jluama3oH 3HAUEHHMH BEUIECTBEHHBIX uwuced. [IpoOimembl  XpaHeHUs
BEILIECTBEHHBIX YHUCEN, CBS3aHHbIE C OIPAHWYCHUEM KOJIMUECTBA pa3psAoB. BeinosiHeHHe
orepanuil ¢ BelEeCTBEHHbIMU YHCIIAMU, HAKOIIJICHHE OIIMOOK MPU BHIYUCTICHUSIX.

3.1.3  AAropmtmebl 1 NporpaMmmmpoBaHme
Omnpenenenre BO3MOXKHBIX PE3YJIbTaTOB PaOOTHI MPOCTEHIINX aJTOPUTMOB YIIPABIICHUS

UCIIOJHUTENIIMA M BBIUMCIUTEIBHBIX aNropuTMoB. OlpeneneHue UCXOIHBIX JaHHbBIX, IpU
KOTOPBIX QJITOPUTM MOXKET AaTh TPeOYeMbIil pe3ybTar.

Oranel pemieHus 3agad Ha Komnblorepe. MHCTpyMeHTalbHbIE CpeACTBa: TPaHCIATOD,
OTJIa4YMK, TpouarpoBIuK. KoMmuasanus 1 MHTeprperanus nporpaMm. BupryanbHble MalliHBbIL.

WuterpupoBanHas cpeaa pa3paOoTku. Merojpl OTJIaAKU Hporpamm. Mcnoib3oBaHue
TpaccupoBOYHbIX TaOiuiu. OTianouHblii BeIBOA. [lomaroBoe BbIOJHEHHE HpOrpaMMsel. Touku
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl gaHHBIX: LEIOYHCICHHBIC,
BELIECTBEHHbIE, CUMBOJIbHBIE, JIornyeckue. Bersnenus. Cnoxuble ycnoBus. LIMkibl ¢ ycnoBueM
[{uxnbl o nepemMeHHoOM. B3anMo3aMeHsAeMOCTh pa3JIMYHbIX BUJOB LMKJIOB. MHBapuaHT LMKIA
CocraBieHne UKJIa C UCI0JIb30BAHNEM 3apaHee ONpeeIEHHOTO MHBAapHUaHTa IUKIIA.

JlokymenTupoBanue nporpamm. Mcnosnb3oBanue kommenTapues. Iloaroroska onvcanus
IIPOrPaMMbl U HHCTPYKLUU AJIS TI0JIb30BATEINS.

Anroput™mbl 00pa0OTKM HATYpaJbHBIX 4YMCEJI, 3alIUCAHHBIX B MO3ULUOHHBIX CHCTEMax
CUMCIIEHUS: pa30ueHHe 3alucu 4YWCiIa Ha OTHCNIbHble LUQPbI; HAXOXKAEHUE CYyMMbl U
npou3BeAeHus U (ppP; HAXOKACHNE MAKCUMAIIbHOW (MUHUMAIIBHOM) I (PHI.

HaxoxaeHne Bcex MpoCThIX YMCENl B 3aJaHHOM Juarna3one. [Ipencrasnenue yncna B Buje
Habopa MPOCThIX COMHOXKUTENEH. ANTOPUTM OBICTPOrO BO3BE/ICHUS B CTETICHbD.

O0paboTka JaHHBIX, XpaHsIUXcs B ¢Qailnax. TexcToBble U 1BOMYHbIE (ailyibl DaitioBbie
nepeMeHHsble ((aitnoBble ykazarenn). Urenue u3 aiina. 3anuce B ¢aii.

Paz6uenue 3amaun Ha noazanayn.. Iloanporpammel (poueaypsl U GyHkiun). Pexypens
PexypcuBHble 00bekThl ((pakrainsl). PekypcuBHble npouenypsl U GyHkuuu IcmonszoBaHue
CTEKa JJIs1 OpraHU3alU1 PEKYPCUBHBIX BBI30BOB.

Hcnonws3oBanne cTaHgapTHOM OMOIMOTEKM s3bIKa MporpamMmMmupoBaHud. [loaxmroueHue
OMOIMOTEK MOANpPOrpaMM CTOPOHHUX Hpou3BoAuTeNneld MOoIylbHbIM NPUHIUI HOCTPOEHUS
MPOrPaMM.

UYucnennsle MeTosibl. TouHOe M NpUONMKEHHOE pelieHus 3a1ayi. YucieHHble METO/IbI
peleHus. ypaBHEHMi: MeToJ| mepebopa, MeToJ NoJOBUHHOro jaeneHus. [IpubGmxénnoe
BBIYUCIICHUE JUTMH KPUBBIX. Bbruncienue ruomaaeid Gpuryp ¢ moMoIbi0 YUCIEHHBIX METO/I0B
(MeTo MPSIMOYTOJIBHUKOB, MeTO Tpaneuuii). [lonck Mmakcumyma (MUHMMYMa) (pYHKIIMH OTHOM
IIEPEMEHHOI METO/I0M I10JI0- BUHHOTO JIEJICHHUS.

O06paboTka CUMBOJILHBIX JJAaHHBIX. BCTpoeHHbIe GYHKIINU S3bIKa TPOrPAMMHUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKHM CHMBOJBHBIX CTPOK: TOJCYET
KOJIMUECTBA MOSBJICHUM CHMBOJIAa B CTPOKE; pa3OMEHHEe CTPOKH Ha CJIOBa MO MpOOeIbHBIM
CHMBOJIaM; IIOMCK NOJICTPOKH BHYTPHU JAHHOM CTPOKH; 3aMEHa HAMIEHHOW IMOJICTPOKU HA JIPYTYIO
ctpoky ['eHepamusi Bcex CIOB B HEKOTOpOM aiiaBUTE, YJOBJIETBOPSIONIMX 3aJaHHBIM



orpannueHusiM [IpeobpazoBanue unciaa B CHMBOJIBHYIO CTPOKY U OOPATHO.

MaccuBbl M TOCIIEAOBAaTEILHOCTU 4YHceNl. Bbruncienne 0O0OOIMIEHHBIX XapaKTEPHCTUK
AJIEMEHTOB MAcCHBA WJIM YHUCJIOBOH IOCIEN0BATEIbHOCTH (CYMMBI, IPOU3BEACHUS, CPEIHErO
apu(METHUECKOr0, MUHUMAJIBHOTO W MaKCHUMAJIBHOTO 3JIEMEHTOB; KOJIUYECTBA 3JIe- MEHTOB,
Y/IOBJIETBOPSIOIINX 33JITAHHOMY YCJIOBHIO). JIMHEHHBIN MOMCK 33JaHHOTO 3HAYEHUSI B MACCHBE.

CoptupoBka onHOMepHOro mMaccuba [IpocTbie METOABI COPTUPOBKHU (METOM IYy3bIPHKA,
METO/JI BEIOOpA, COpTHpOBKa BcTaBkamu). CopTupoBKa ciusiHueM. bricTpasi copTHpoBKa MaccuBa
(anmroput™ QuickSort). /[BOWYHBINM MOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIBymepHbIe MaccuBbl (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JBYMEPHBIX MAacCHBOB:
3aII0JIHEHHUE JIBYMEPHOI'O YHMCJIOBOIO MAacCUBa IO 3aJaHHBIM IIpaBHJIaM; IIOUCK JJIEMEHTa B
JIBYMEPHOM MAaCCHBE; BBIYMCIIEHUE MaKCUMyMa (MUHUMyMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOI'O
MaccHBa; IEPECTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOI'O MacCHBa.

Paspabomia npoepamm 015 pewtenust npocmuix 3a0ay ananusa 0annwvix (04UCmKa OAHHbIX,
KAAccupurayus, aHaiu3 OmKIOHEHULL).

3.1.4 WMHdDOPMALMOHHbIE TEXHOJI0rUM
TexcroBbIii nporeccop. PenakrupoBanue u ¢popmatupoanue. [Iposepka opdorpaduu u

rpamMMatuku. CpeacTtBa moumcka M aBTO- 3aMEHbl B TEKCTOBOM Ipoleccope. Mcronb3oBaHue
ctwiield. CTpyKTypUpOBaHHbBIE TEKCTOBBbIE NOKyMEHThl. CHOCKH, oriaBieHue. KosekTuBHas
pabota ¢ mokymeHTamMu. THCTpYMEHTBI pelieH3UPOBaHUs B TEKCTOBBIX mporeccopax. O0maunbie
cepBuchel. JlenoBas mepenmcka. Pedepart. I[IpaBuina nutupoBaHus UCTOYHUKOB U OPOPMIICHHS
oubmmorpadguuecknx  ccpuiok.  Odopmienune  cnmcka — guteparypbl.  Cmawnoapmoi
bubnuozpaghuyeckux onucanuti. 3HaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TekcTa. TexHuueckue
cpencTBa BBoja TekcTa. Crenuanu3upoOBaHHBIE CPENCTBA PEAAKTUPOBAHUS MaTEMaTHYECKHX
TEKCTOB.

Anamu3  naHHbIX. OCHOBHBIE  3aJayd  aHauu3a  JAHHBIX:  [IPOTHO3UPOBAHUE,
KJaccuuKanus, KIacTepu3alys, aHalu3 OTKJIOHEHHH. [locienoBaTenbHOCTh pelIeHus 3a/1aq
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA KaueCTBa JIaHHBIX, BEIOOD W/WIIN
MIOCTPOCHHE MOJENHU, MpeoO0pa3oBaHME JAHHBIX, BU3YyalIW3alUs JaHHBIX, HMHTEPIpETanus
pe3ynbraroB. IIporpaMMHbIe cpefcTBAa U MHTEPHET-CEPBUCHI Ui 0OpaOOTKU U IMPEACTaBICHUS
naHHbIX bonbime mannele. MammHHOe oOydeHue. MumennekmyanbHulil AHAIU3 OAHHBIX.

AHanmu3 JaHHBIX C MOMOIIBIO BJIEKTPOHHBIX TaOiMIl. BBIUMCIEHHE CYMMBI, CPEIHEro
apu(MeTHYecKoro, HaumOONbLIET0 (HAaUMEHbIIEro) 3HAYeHHWs Juana3oHa. BeluucieHue
K03 HLIMEeHTa KOppesuu ABYX DPsJIOB HaHHBIX. [locTpoeHue cronbuarbiX, JUHEWYATHIX U
KpyroBbix auarpamm. [loctpoenue rpadukos ¢pynkiuii. [logdop 1nHuUM TpeHaa, peleHue 3agay
MPOrHO3UPOBAHUS.

UYucneHHoe pellieHHe YpaBHEHHMM ¢ MOMOIIbI0 moadopa mapaMerpa. OnTuMuzanus Kak
NOMCK HAWIy4dllero pelleHuss B 3aJaHHbIX ycioBusX. lleneBas ¢yHKkuus, orpaHuveHus.
JlokanbHble W TJI00ANbHBIM MUHMMYMBbI LieneBoi (yHkiuu. Pemenue 3amad onTUMH3AIMU C
MOMOILBIO AJIEKTPOHHBIX TAOJIHII.

3.2 11 KJIACC

3.2.1 TeopeTnyecKkme oCHOBbl MHDOPMATUKM
TeopeTquCKHe IIoaXoAbl K OILICHKE KOJMYECTBA I/IH(l)OpMaI_II/II/I. 3aKOH AJIUTUBHOCTU

uHpopmanuu. Gopmyna Xaptiu. Uapopmanus u BepositHocTs. Dopmyina Illennona.
Anroputmbl cxatus AaHHbeIX. Aaroput™m RLE. Anroputm Xaddmana. Anroputm LZW.



ANTOPUTMBI CKAaTUS JAHHBIX C TOTEPSIMU. Y MEHbILIEHUE TITyOMHBI KOAUPOBaHUS 11BeTa OCHOBHBIE
uaeu anropurMmos cxarus JPEG, MP3.

CkopocTh Tiepeaun JaHHBIX. 3aBUCUMOCTH BPEMEHH Iepeaadud OoT WHPOPMAIMOHHOTO
00béMa MAaHHBIX M XApPAKTEPUCTHK KaHalla CBsi3U. [IpHYMHBI BO3HUKHOBEHUS OMIMOOK TIpU
niepeave JaHHbIX. Kobl, 03BOIISONNE OOHAPYKUBATh M UCIIPABIISATH OIMIMOKH, BO3HUKAIOIINE
npu nepenaye AaHHbiX. Paccrosnme Xommunra. Konuposanue ¢ moBTopeHueM 6utoB. Kombl
X3MMHMHTa.

Cucrempl.. KommoHeHTBI cucteMbl M HX B3aumojencTBue. CHCTEeMHBIH A (dEKT.
Ynpasnenue kak nHhopMamoHHbIN nporecc. O6paTHas CBA3b.

Monenn u  wmoxenupoBanue. Llenb  MopenupoBaHusa. AJEKBAaTHOCTb — MOJIENH
MOJICTTUPYEMOMY OOBEKTY WM TPOIECCY, LEIr MoJAeTupoBaHus. DopManu3aius MPUKIaTHBIX
3az1ad.

[IpencraBienne pe3yabTaTOB MOJCIUPOBAHMS B BHJE, YAOOHOM IS BOCHPUSTHS
4yenoBeKoM. ['paduueckoe mpeIcTaBIeHHE TaHHBIX (CXEMBbI, TaOIUIlbI, TPAPUKH).

I'padbr. OcHoBHble mousTUS. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTpPHIIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEKHOCTH. PelleHne anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHaIH30M TpadoB (IOCTPOCHHE ONTHUMAIBHOIO IMYTH MEXAY BepIIMHAMU Tpada;
ONpe/IeJICHUE KOJIMYECTBA Pa3IUYHBIX MyTed MEXAy BepIIMHA- MU OPUEHTUPOBAHHOTO
AIMKJINYECKOTO rpada).

Hepesbsi. bunapnoe nepeso. JlepeBbs nmoucka. Croco0sl o0xona nepesa. [Ipeacrasienue
apudMeTUYECKNX BBIPAKEHUN B BHJE JepeBa. [[MCKpeTHbIE UTPHI JABYX WUIPOKOB C TOJHOU
unpopmanueit. Iloctpoenue pgepeBa mnepebopa BapuUaHTOB;, OIMCAHUE CTPATETMH WIPHl B
TabnnyHON (hopme. BBIMTpHILTHBIE U MPOUTPHILITHBIC TO3UIMHN. BHIUTPHIIIHBIE CTPATETHH.

CpenctBa uckyccTBeHHOro uHTeiekta. CepBHUCHI MAIIMHHOTO TepeBoja U
pacnio3HaBaHus ycTHOUM peun. KoruutupHbie cepBuchl. aeHTU)UKAIUS U TOUCK U300paKeHU,
pacnio3HaBanue Jaul. CamooOydvarommuecs CUCTEMBbL. VICKYCCTBEHHBIM  WHTEIJIEKT B
KOMITBIOTEPHBIX UTpax. Mcrmosb30BaHME METO/IOB MCKYCCTBEHHOTO HHTEIJIEKTa B O0yYarOIIUX
cucreMax Mcronb30BaHME METOJIOB UCKYCCTBEHHOTO MHTEIJIEKTa B poOoToTexHuke. MuTepHEeT
Belel [lepcrnekTuBbl pa3BUTHS KOMIBIOTEPHBIX UHTEIUIEKTYAJIbHBIX cUcTeM. HelipoHHbIe ceTH.

3.2.2  AJropuTMBI U IPOTPaMMHPOBAHHE
dopmManuzanus NOoHATHA anroputma. MammHa TeropuHra Kak yHUBEpcCajabHas MOJEINb

Berunciiennit. Tesuc Yépua—Twropunra. Mawuna Ilocma. Hopmansusie ancopughmor Mapkosa.
Aneopummuuecku  Hepazpewiumvle  3a0auu.  3adauya  ocmanosa.  Hesozmoorcnocme
ABMOMAMUYECKOL OMAAOKU NPOSPAMM.

OrneHka CIOXXHOCTH BblUMCIeHHH Bpemst paboTbl 1 00bEM HCHONB3yeMOW MaMsTH, MX
3aBUCUMOCTB OT pa3Mepa UCXOAHBIX JaHHBIX OLIEHKa aCUMITOTUYECKON CII0KHOCTH aJIFOPUTMOB
AJTOpPUTMBI TIOTMHOMHUANBHOU cioxHOcTU IlepebopHbie anmroputmbl [lpuMepsl pa3iaudHBIX
AITOPUTMOB PELICHUS OAHOMN 3a]]aul, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh

[Tonck mpocThIX umcen B 3aJaHHOM JUara3o0HEe C IOMOMIbIO aJrOpPUTMA «PEIIETOo
Dparochenay

MHoropa3psiHbIe LIeJIble YUCIIa, 3a/1a4u JTMHHON apudMeTuku CioBapH (acCcolMaTUBHBIE
MaccuBbl, OoTOoOpaxkeHus) Xom-tadmuibl [locTpoeHue andaBUTHO-4YACTOTHOTO CIIOBApS st
3a/laHHOT'O TEKCTa

Ananuz mexcma Ha ecmecmeeHHOM A3viKe. Bwvidenenue nocnedosamenvHocmel no
wabnony. Pecynapuvie svipasxcenusn. Yacmommwiii ananus.

Creku. AHaiIM3 NPaBUJILHOCTH CKOOOYHOTO BhIpaskeHHsl. Bbruncienue apupmMeTnyeckoro



BBIPKEHHMSI, 3aITMCAHHOTO B MOCT(HUKCHOM opme.

Ouepenu. Micnionp30BaHue ouepeu AJisi BpDEMEHHOTO XpaHEHUS TaHHBIX.

Cessazuvie cnucku. Peanuzayus cmeka u ouepeou ¢ NOMOWbIO CEA3HBIX CNUCKOS.

Anroputmbl Ha rpadax. [locTpoeHre MUHUMAIBHOTO OCTOBHOTO JIEPEBA B3BEIICHHOTO
CBSI3HOT'O HEOPHEHTUPOBAHHOTO Tpada O6x00 epagha 6 enyouny. Ob6x00 epagha 8 wiupumy.
KonuuecTBo pa3innyuHbIX MyTeld MeXAy BEepUIMHAMH OPHUEHTHPOBAHHOIO allMKINYECKOro rpada.
Anroput™m Jleiiketpel Areopumm Pnoiida—Yopwanna.

JlepeBbs. Peanu3zanus gepeBa ¢ IOMOIIbIO CCHUIOYHBIX CTPYKTYP. J{BonuHbIe (OMHApHbIE)
nepebs. [locTpoenue nepeBa uist 3a- JAaHHOTO apU(PMETHUECKOTO BbIpaxkeHHs. PekypcuBHBIE
IrOpUTMBI 00X0/1a fepeBa. Mcnonb30BaHue CTeKa U oYepean st 00X0/1a 1epeBa.

JluHamMuueckoe MPOrpaMMHUPOBAHHE KakK METOJ pEIICHUs 3aJad C COXpaHCHHEM
MPOMEXKYTOUHBIX  PE3yNbTAaTOB.  3aJaud, pemlaeMble €  TMOMOIIBI  JUHAMHYECKOTO
MPOrPaMMHUPOBAHUS: BBIUMCICHHE Pe- KYPCUBHBIX (YHKIIHA, MOJCYET KOJIUYECTBA BAPHAHTOB,
3aJ1a4 ONTHUMH3AIIH.

[Tonsitne 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpaMMupoBaHud. OOBEKTHI U KIIACCHI.
CaoiicTBa 1 MeTO/IbI 00beKTOB OOBEKTHOOPUEHTUPOBAHHBIN aHanu3. PazpaboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO MoaAX0a. NHKancynsius, Hacie10BaHue, MOJTUMOPPU3M.

Cpenbl ObicTpoii pa3paboTku mporpamm I[IpoektupoBanue uHTEepdeiica MoIb30BaTEIS
Hcnonp30BaHre TOTOBBIX YIIPABIISIEMBIX 2JIEMEHTOB JIJISl TIOCTPOSHUST HHTEepderica

O030p s3bIKOB TIporpamMmmupoBanust [loHSATHE O TapagurMax MTPOrpPaMMHUPOBAHHUS.
H3zyuenue 6mopozo A3biKa NPOSPamMMUpOSaHusl.

3.2.3 HudopManmoHHbIE TEXHOJIOTUN
OTtanbl  KOMIBIOTEPHO-MATEMATUYECKOTO  MOJCIIMPOBAHUSA:  IOCTAHOBKA  3aJ/1ayH,

pa3zpaboTKa MOJIEH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBIN IKCIIEPUMEHT, AaHAJIU3 PE3YJIbTaTOB
MOJIETUPOBAHUS

Jluckpernsanyss IOpU MaT€MAaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX IIPOLECCOB
MogenupoBanue JBUXKeHUsA. MojenupoBaHue OWOJOTHYECKUX CHCTeM. MaremaTtudeckue
MOJIEJIM B DKOHOMHUKE. BBIYMCINTENBHBIE SKCIEPUMEHTBl € MOAEIAMU. KomnvromepHoe
MoOenuposanue cucmem yYnpasieHus.

O6paboTka pe3yabTaTOB OSKCIepuMeHTa. MeToj HauMeHbIIHMX KBajpaToB. OlleHKa
YHCIIOBBIX TaPAMETPOB MOJEIHUPYEMBIX 00BEKTOB U IIpolieccoB. BoccTaHoBIEHNE 3aBUCUMOCTEN
0 pe3yJibTaTaM 3KCIEPUMEHTA.

BepositHocTHRiIe Mozenu. Metoael Monte-Kapno. MmuTtanmoHHOE€ MOAEIMPOBAHUE.
CucTteMbl MacCOBOT0O 00CITYKUBaHMUS.

TaGnuunble (pensuuoHHbIe) 0a3bl AaHHBIX. Talmuia — mnpeacTaBiIeHUE CBEAEHUH 00
OoHOTUIIHBIX oObekTax. [lome, 3amuce Kimtou TaGmuuel. PaGota ¢ rotoBoit 6a30if IaHHBIX
3anonHeHue 6a3bl AaHHBIX. [IoMCK, COPTUPOBKA M (QUIBTpPAIMs JaHHBIX. 3alIPOCHl HA BHIOOPKY
JAHHBIX 3aIpockl ¢ mapaMerpamu. BorauciseMple mosst B 3anpocax.

MHorotabinuunable 0a3bl JaHHBIX. THIBI CBs3ed Mexay Tabmuiiamu. BHemmHuil ko4
[{enocTHOCTH 6a3bl TaHHBIX. 3aPOCHl K MHOTOTAaOJUYHBIM 0a3aM JAaHHbIX. OCHO8HblE NPUHYUNDLI
Hopmanuzayuu 6az oannvix. sk ynpaenenus oannvimu SQL. Coz0anue npocmuix 3anpocos Ha
sazvike SOQL Ha 6b100pKY OAHHBIX U3 OOHOU MAOIUYBL.

Hepensayuonnuvle 6asvl 0anHbIX. DKCnepmubie CUcmembl.

Nurepuer-npuiioxkenus [lonsaTue o cepBepHON U KIMEHTCKOM YacTsax caita. TexHonorus
«KIIUEHT — cepBep», e€ nocTonHcTBa U HegocTaTku. OcHOBHI si3pika HTML 1 kackagHbIX TabmuI
ctuneit (CSS). Cuenapum Ha s3bike JavaScript. ®opmbel Ha BeO-cTpanune. Pa3zmerienue



BeO-caiiToB. Yciryra XocTuHTa. 3arpyska ¢GaijaoB Ha CauT.

BBox m3o0pakeHUil ¢ MCIONB30BAaHUEM DPA3TUYHBIX HU(POBBIX YCTPOUCTB (LHU(POBBIX
(oToanmapatoB M MHKpPOCKOIIOB, BHICOKamep, CKaHepoB W T.A.). ['paduueckuii pemaktop
Paspemenne. Kanpuposanue. Mcnpasinenue nepenektussl. ['ucrorpamma. Koppexkuus yposHen,
Koppeknus nsera. OOecuBeYrBaHUE IBETHBIX H300pakeHwid. Peryms. PaGora ¢ obmactsamu
DUIBTPHI.

MHuorocnoitaeie n3o0pakeHus. TekctoBeie cimon. Macka cios. Kananel. CoxpaHeHue
BbIZIcICHHONW oOmactu. [lomroroBka winmocTpanuii it BeO-caTOB.  AHUMHPOBaHHBIC
HU300paKeHHUS.

Bekropnas rpaduxa. IIpumutubl. M3MeHeHune mopsiaka >JeMEHTOB. BrlpaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpussle. Dopmarsl BEKTOPHBIX PUCYHKOB. lcmonb3oBaHue
KOHTYpOB. BekTropu3anus pacTpoBBIX H300pakeHU.

[IpyHIMIIBI OCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBbIX Mojeneil CeTouHble MOAENU
Marepuansl MogenupoBaHue HCTOYHUKOB ocBenicHUs Kamepbl AJQAWTHBHBIE TEXHOJOTHUU
(3D-nipunrepsl) [loHaTHE 0 BUPTYaNbHOM peaqbHOCTH U JONOIHEHHOW peaIbHOCTH

4 TEMATHYECKOE IIVIAHUPOBAHHUE YYEBHOI'O HNPEJIMETA
HHO®OPMATHUKA»

4.1 10 kiaace

4 yaca B Henento, Bcero 140 yacos, 18 yacoB — pe3epBHOE BpeMs

Tembl, Y4eOHoe conep:xaHue OcCHOBHbIC BH/JbI [1€ITEJILHOCTHU
pacKpbIBalolIue YYAIIUXCA NPH HM3YYEHMH TeMbl
JAHHBIN pa3aen (Ha ypoBHe Y4eOHBIX AelcTBHI)

NporpaMmbl, U
KOJINYeCTBO
4acoB,
O0TBOIMMOE Ha
HX M3y4YeHHe
Paznen 1. HudpoBas rpamoTHoCTh (24 yaca)

Kommnbtorep —  (TpeGoBaHMs TEXHUKH O€30MaCHOCTH 6 AHANTU3UPOBATH YCIOBUS

[VHMBEpCaJIbHOE |1 TMIMEHBI IPU paboTe C KOMIIBIOTEPAMH U MCIIOJIb30BaHMsl KOMITBIOTEpA U

[yCTpOHCTBO IMPyrUMH KOMIIOHEHTaMH LU(POBOTO OKPYKEHHSI |IPYTHX JOCTYIHBIX KOMIIOHEHTOB

00paboTKH [TpuHIHITEL PA0OTHI KOMITBIOTEPOB U(PPOBOTO OKPYKEHUSI C TOUKH

MaHHbBIX (6 M KOMITBIOTEPHBIX CHCTEM ApXHUTEKTypa HoH 3peHus TpeOOBaHUH TEXHUKH

4acoB) Heiimana [ apsapockas apxumexmypa. 0€3011aCHOCTH U TUTHEHBI
IABTOMaTHYECKOE BBITIOJIHEHHE IPOTrPaMMBbl 6 OnMChIBaTh COCTABHBIC YaCcTU U
nporeccopoM OniepaTUBHAsL, TOCTOSTHHAS U MPUHIHITBI PA00THI KOMITBIOTEPOB U
ImoaroppemMeHHasi namsiTb OOMeH TaHHBIMH C MOOMIIBHBIX YCTPOICTB
MOMOIIBIO UH KOHTpoIepsl BHEITHUX XapakTepHn30BaTh KOMIIBIOTEPHI
ycTpoiicTB IIpsMoil 10CTyII K MaMsITH [Pa3HBIX IOKOJIEHUI
OCHOBHBIE TEHJICHIIUY PAa3BUTHA KOMIBIOTEPHBIX (6 VickaTh B cetn HTepHET
rexHosnorui [lapamiensHple BBIYMCICHUS MHPOPMALUIO 00 0TEYECTBEHHBIX
IMHOTOTIPOIIECCOPHBIE CUCTEMBI CTIeIaTNCcTax, BHECIINX BKIIA B
CynepKoMIBIOTEPhI [pa3BUTHE BBIYUCIUTEIHBHOM
Pactipeieni€éHHBIE BEIYUCIUTEIBHBIE CHCTEMBI U [TEXHHUKH
00paboTKa 0ONbIINX AaHHBIX MOOHIIBHBIE 6 [IpyuBOUTH IPUMEPBHI,
UQPOBBIE YCTPONCTBA M UX POJIb B MOITBEPIKJAIOIINE TEHICHITIH




KOMMYHUKaLUSIX BcTpoeHHBIE KOMITBIOTEPBI
IMHUKpPOKOHTpOJUIEPEI POOOTH3MPOBaHHEIE
MPOU3BOJICTBA

[PA3BUTUS BBIYUCIHU- TEIBHOU
TEXHUKHU

6 I10sICHATH CYIIHOCTH
MapajvieIbHBIX BRIUUCICHUM

6 [IpuBOANTE IPUMEPHI 3a1a4, IS
[PETIICHUS KOTOPBIX TIPAMCHSIFOTCS
CYNEPKOMIBIOTEPHBIC TEXHOIOTUU
VI TEXHOJIOTHH PacpeieaEéHHbIX
BBIYMCIICHHI

[IporpammHoe
oOecnieueHue (6
JACOB)

[IporpamMHOe 0OecrieueHre KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM BUIbI TPOrpaMMHOTO
oOecnieyeHus 1 ux HazHaueHne OcoOeHHOCTH
MPOTPAMMHOTO 00ECTICUCHNUST MOOMITBHBIX
yctpoiicT [lapamiensHoe nporpaMMHpoBaHNe
CucTeMHOE IporpaMMHOE 0OecrieueHrne
OrnepaItmoHHBIE CUCTEMBI Y THUIHTHI JpaiiBepsI
ycTpoiicTB MHCTamAms

1 ICUHCTAJUIALIUA ITPOrpaMMHOTO 06CCHC‘IGHI/IH
@Daiinossle cuctemsbl [IpuHIUIBL pa3MelieHUs U
MMEHOBaHUS (hAIIOB B IOJITOBPEMEHHON MTaMSTH
[IabnoHb! A71s1 onMcaHus rpymnn (aiion
3akoHonatenbcTBO Poccuiickoit denepannu B
00nacT MPOrpaMMHOTO 0OECTICUeHUS
JlunieH3nupoBaHue IporpaMMHOTO 00eCTIeueHUs U
poBbIX pecypcoB [IponpuerapHoe u
CBOOOTHOE MTPOTpaMMHOE 00ecTrieueHne
Kommepueckoe 1 He- KOMMepUecKoe
MCIIOJIb30BaHKE TIPOTPAMMHOTO 00ECTICUeHHUS 1
P poBbIX pecypcoB OTBETCTBEHHOCTb,
lyCTaHaBIMBaeMas 3akoHogaTenbcTBoM PD 3a
HEIpPaBOMEPHOE UCIOJIb30BaHUE ITPOrPaMMHOTO
oOecriedeHus 1 U(POBBIX PECYPCOB
IIpakTuyeckas padora

NHcTauaus v JeMHCTAIUISIIUA [IPO- TPaMM

6 PaboTaTh ¢ rpadudecKkuM
nHTep(dericoM oneparoHHON
crucreMbl (OC), cTaHIapTHEIMU U
CITy’)KEOHBIMU TIPUITOKEHHSIMH,
(halIoBBIMH MEHEKEpAMU

6 COOTHOCHUTH BUbI TUIICH3UHN Ha
WCTIOJIb30BaHKE TIPOrPAMMHOTO
oOecrieyeHus ¥ MOPSII0K €ro
MCIIOJIb30BaHMS U PACIIPOCTPAHEHUS
6 IIpuBOAUTH NpUMEPHI
MPOTPUETAPHOTO U CBOOOTHOTO
MPOrpaMMHOI0 00eCIICUeHUS,
MpeIHA3HAYCHHOTO JUTS PEIICHUS
OJTHUX M TEX XK€ 3a/1a4

6 Ha3piBaTh OCHOBHEIE
[paBOHAPYIICHHUS, HMEIOLIUE MECTO
B oOnacTu

MCIIOJIb30BaHUS POTrPAMMHOTO
oOecrieueHus, 1 HaKa3aHus 3a HUX,
MpeyCMOTPEHHBIC
3aKoHOJaTeNnbCTBOM PD

KommbroTepHbie
ceTH (5 9acoB)

[ [pyHIMTIBI TOCTPOEHUS U arnapaTHbIe
KOMITOHEHTBI KOMIIBIOTEPHBIX ceTell CeTeBble
npotokonsl Cets MHTEpHET Anpecanys B ceTH
Wnrepuer [Iporokonst creka TCP/IP Cucrema
ITOMEHHBIX UMEH

IPa3znenenue IP-ceTy Ha 1TOZICETH C TOMOIILIO MACOK|
roJiceTei. CereBoe aJIMHUHHUCTPUPOBAHNE
[lonydyeHre JaHHBIX O CETEBBIX HACTPOMKAX
KommbloTepa [IpoBepka HaaMuusl CBS3U C Y3JI0M
cetn OnpenieseHne MapIpyTa JBUKEHHS TAaKETOB.
Bubl estenbHOCTH B ceTH IHTEepHeT

Cepsucel Matepuera ['eonndopmannonssie
cUCTEMbI | €0JI0KaIIIOHHbIE CEPBUCHI PEAILHOTO
BpeMeHH (JIOKaIHsi MOOHMIIBHBIX Tee(OHOB,
oTpeziesieHNe 3arpy>KeHHOCTH aBTOMarucTpaien u
T 1 ); HHTEPHET-TOPrOBJIs; OPOHUPOBAaHHE OUIIETOB
Y TOCTHHHUIL U T TT

["ocynapcTBEHHBIE AIEKTPOHHBIE CEPBUCHI U
yciryru ConmanabHble CETH — OpraHu3alus
KOJJIEKTUBHOT'O B3aUMOZAECHCTBUS

1 oOMeHa qaHHBIME CETeBOM ITUKET: MpaBHiIa
nosezieHus B kuOepnpoctpancTse [Ipodiaema
MOUIMHHOCTH NOJIy4eH- HOW nH(opMayu

6 [10sSICHATD IPUHITUIIBI TIOCTPOCHUS
KOMITBIOTEPHBIX ceTel BhIABIATH
oO11iee 1 pa3Inyusi B OpraHu3aIuu
ITOKQJILHBIX U TJI00ATBHEIX
KOMITbIOTEpHBIX ceTelt [IpuBoauth
MpUMEPHI TPOTOKOJIOB CTEKa
TCP/IP ¢ onpenenéHHbIMU
(yHKIHSIMH

6 Vcronp30BaTh MacKy IMOACETEN
st pazouenns [P-cetn Ha moyicetn
6 [IpMeHATh poTpaMMHOE
oOecrieueHre sl IPOBEPKH
[paboTOCITOCOOHOCTH CETH




OTKpBITBIE 00pa30BaTEIbHBIC PECYPCHI
IMpakTnyeckas: padora
CeTreBoe aIMUHUCTPUPOBAHNE

curHassl HeoOXo[MMOCThb IMCKpeTH3AINN
WHQOPMAIUH, TIPeTHA3HAUYCHHOM ISl XpaHEHHS,
repeaayd U 00pabOTKU B IU(PPOBBIX CHCTEMaX
/IBonuHOE KomupoBaHue PaBHOMepHbIE U
HepaBHOMEpHBIE KO/l JlexoiupoBanne
CO0OLIEeHNI, 3aITMCAHHBIX C TIOMOLIBIO
HEpaBHOMEPHBIX KO/10B Y ciioBue Pano
ITocTpoeHne 0HO3HAYHO AEKOTUPYEMBIX KOJIOB C
MOMOIIIBIO JiepeBa [ pagh

An. A. Mapkoesa. Eaunuiipl n3MepeHust KOJIU4eCTBA|
mHpopMaIuy AndaBUTHBIA MOJXO0J K OLCHKE
KOJINYeCTBA MHPOPMAIIUH

CucteMsl cuncieHusi Pa3BépHyTast 3a1uch LENbIX
1 IpOOHBIX YMCEN B TO3ULIMOHHON CHCTEME
cunciiennst CBOMCTBA MO3UIIMOHHON 3aIUCH
gHCIIa: KOJIWYEeCTBO HU(P B 3aMIMCH, IPU3HAK
IMeTMMOCTH YHCIIa HA OCHOBAaHUE CUCTEMBI
CUHMCIICHHUs] AJITOPUTM TEePEeBO/Ia IEJIOT0 Yrcia u3
P-1uHOM crcTeMBI CYMCIICHUS B JICCATUYHYIO
IAJITOPUTM TIepeBOa KOHEUHOM P-nuHoi apodu B
MECATHYHYIO AJTOPUTM MEPEeBO/Ia IEeJI0T0o Yrcia
W3 JICCITHYHON CUCTEMBbI CUMCIICHUSI B P-H4HYI0

HudopmanmonnaT eXHOTeHHBIE 1 SKOHOMHYECKHUE YTPO3bI, 6 XapakTepu3oBaTh CYIIHOCTh
1 6e30macHOCTh |[cBA3aHHBIE ¢ ncnionb3oBanreM MKT OOmue MOHATHI «MHPOPMALUOHHAS
(7 gacoB) MPOOJIEMBI 3aIIUTH HHPOPMAITHH U 0E30IacHOCTDY, «3aIINUTa
mHpOpMaMoHHOH Oe3omacHocTn CpeacTsa nHpopmanun» PopMyIHpoOBaTh
BalUThl MHPOPMAIIMH B KOMITBIOTEpaXx, OCHOBHBIC ITPaBUIIA
KOMITBIOTEPHBIX CETSIX M aBTOMaTU3UPOBAaHHbIX MH(POPMALMOHHON 0€3011aCHOCTH
nH()OPMAITMOHHBIX cucTeMax IIpaBoBoe AHaTM3UpPOBATH
oOecrieyenne HHPOPMALMOHHON 0€30MacHOCTH — [3BaKOHOJATEIbHYIO 0asy,
DnekmpoHHAs YUdposast NOONUCH, Kacaromryrocst HHHOPMaIMOHHOM
cepmuuyuposanHvle camol U OOKYMEHMbL. 0e30macHOCTH
[IpenoTBpanieHue HECAHKIIMOHUPOBAHHOTO 6 [IpuMeHATh cpencTBa 3aluThl
ImocTymna K TMYHON KOH(UACHINATBHOM WHpOpMaLUK: OpaHIMaydpBl,
MH(pOPMaLIK, XPAHAIIEHCS HAa IEPCOHATIBHOM AQHTHBUPYCHBIE IPOTPAMMBI,
KOMITbIOTEPE, MOOMIIBHBIX yCTPOHCTBAX MapoJUpPOBAHUE U ApXUBHUPOBAHHUE,
BpenonocHoe mporpaMMHOE 00eCriedeHUE U muQppoBaHUe
criocoObI 00PHOBI C HUIM AHTHBHPYCHEIE
nporpaMMbl Opranu3anyst JUYHOTO apXuBa
nHpopmaiuu PezepBHoe konnpoBanue [laponbhas
BaluTa apXuBa
[nuppoanne qanHbIXx CUMMETPUYHBIE U
HecuMMeTpuuHble Udpsl Ludper npocroit
samensl [ngp Lesaps udp Bkenepa
Anroputm mudpoBanus RSA Cmezanoepaghus.
IIpakTuyeckue padoThl
1 AnrtuBupycusie nporpammsl 2 Hlndposanue
[TaHHBIX
Paznen 2. Teoperudeckue ocHoBbl HH(popMaTUKHU (40 yacoB)
[IpencraBnenne [MHpOpManms, JTaHHBIE U 3HAHUS 6 I10sICHATH CYIIHOCTH NOHSTHIA
mHpopManuu B |[HPOpMAaLIMOHHBIE TPOLECCH B IPUPOJIE, TEXHUKE [«HHPOPMAIHS», «TaHHBICY,
KOMIIbIOTEPE u o01ecTBe «3HaHus» PemaTh 3aauu Ha
(19 yacoB) HenpepbIBHBIE U IUCKPETHBIE BETMYUHBI 1 n3MepeHue

WHPOPMAIUH, 3aKITF0UYEHHON B
TEKCTE, C MO3UINH aJI(PaBUTHOTO
noaxonaa

(B IPEIIONI0KEHUH O PABHON
BEPOATHOCTH TIOSABJICHHS] CHMBOJIOB
B TEKCTE)

6 [TosscHATH HEOOXOAUMOCT U
CYIITHOCTh AUCKPETU3AIUH ITPH
XpaHEeHWH, riepeiade u 0opaboTke
IMTaHHBIX

C TIOMOIIIBIO KOMITBIOTEPOB

6 [IpuBOIUTH IPUMEpPHI
[PaBHOMEPHBIX

1 HEPaBHOMEPHBIX KOJIOB
KoamnpoBats 1 A€KOIUPOBATH
COOOLICHNUS C UCTIOJIb30BAHUEM
[PAaBHOMEPHBIX U HEPABHO- MEPHBIX
KOJIOB

6 CTpouTh PEPUKCHBIC KOJIBI

6 KinaccuduunpoBaTb cucTeMbl
CUHCTIEHUS

6 BBIOTHATH CpaBHEHHE YHCET,

[TepeBo; KOHEUHOU JECATUYHOM JIpoOH B P-muHYI0O

3allMCaHHBIX B HBOHHHOﬁ,




CUCTEMY
/IBon4Has1, BOCbMEpHUYHAs U LIeCTHaALATepUIHAs
CHCTEMbI CUHCIICHHS, CBSI3b MEX Iy HUIMU
AprdMeTHYeCcKHe ONepaiy B TTO3UIHOHHBIX
cHCTEMaX CUUCIICHHUS

Tpouunas ypasHogeuweHnas Cucmema CYUCIeHUs.
/I6ouuHo-0ecamuunas cucmema cuucieHus.
KoaupoBanue tekctoB Komuposka ASCII
Omno6aiitaeie konupoBku Ctanmapt UNICODE
Koauposka UTF-8 Onpenenenue
MHQOPMAIIMOHHOTO 00BEMa TEKCTOBBIX
cooO11eHui

Konuposanue m3obpaxerwii OmeHka
MHQOPMATMOHHOTO 00BEMa TpaduIecKuX TaHHBIX
[pY 3a1aHHBIX PA3PELICHUN U ITTyOHHE
KoaupoBaHMs 1BeTa LIBeToBbIC MOIENH
BexropHoe xoaupoBanue ®@opmatsl ¢aiiios
Tpéxmepnas rpadhuka DpakranbHas rpapuka
Konuposanwne 3Byka OrieHka HHPOPMAIIHOHHOTO
00BbEMa 3BYKOBBIX JIAHHBIX MPH 33JJaHHBIX YacTOTE
ITUCKPETHU3ALIUN U pa3psAHOCTH KOAUPOBAHUS
IIpakTuyeckue padoTbl

1 Juckpernzanus rpadudeckoit nHGpopManum

2 Jluckpetusaiysi 3ByKOBOM HH(MOpMAIIUN

BOCBMEPUYHON U
[IeCTHAIATEPHYIHON CUCTEMAaxX
CUHCTICHUS

6 OCyIIECTBIIATh «OBICTPBINY
MEepeBOJ] YUCENT MEXKTY JBOUIHOMH,
BOCHBMEPUYHOU U
[IeCTHAALATEPUYHON CUCTEMa- MU
CUHCIICHUS

6 BEIOTHATH CIIOXKEHHE U
BBIUUTAHUE YHCEI, 3aIICAHHBIX B
TBOMYHOM, BOCBMEPUYHON U
[IECTHAAIATEPUIHON CUCTEMAaX
CUHCTICHUS

6 OcyIIecTBIATh KOAUPOBAHNE
TEeKCTOBOW WH(MOPMAIIHH C
MMOMOIIIHIO KOJTMPOBOYHBIX TAOJIHIL
OnpenensTe HHOOPMAITMOHHBIN
00BEM TEKCTOBBIX COOOIICHHI B
[Pa3HBIX KOIUPOBKAX

6 BeruucisaTh pa3mMep LIBETOBOM
MaJUTPBI IO 3HAYEHUIO OUTOBOM
riryOuHb! BeTa OmpenensiTh
[pazMepsl Tpaguueckux (aiiioB mpu
W3BECTHBIX Pa3peUICHUH U TIyOuHe
KOJIMPOBAHHMS

1BeTa

6 Beruucnsate HHPOPMAaIMOHHBIH
00BEM 1(POBOI 3BYKO3AITHCH I10
MaCTOTE TUCKPETH3AINH, TITyOHHE
KOJMPOBAHHSI 1 BPEMEHH 3aITUCH

OCHOBBI anreOpsbl
nmoruku (14
JACOB)

IAnrebpa noruku [loHsITHE BRICKA3bIBAHUS
Bricka3biBaTenbHbIC (POPMBI (ITPESAUKATHI)
KBaHTOPBI CyIIECTBOBaHUS 1 BCEOOIIHOCTH
Ulornyeckue onepanuu TaOnuIbsl HCTHHHOCTH
JTornueckue BoIpaskeHus1 Jlornyeckue Tox1eCTBa
J/loka3aTeIbCTBO JOTMYECKUX TOXKIECTB C
MOMOILbIO TaOIUI UCTUHHOCTH Jlornyeckue
ONEPALMH U OIIEPALIUU HAJ] MHOYKECTBA- MU
3aKOHBI aNreOphl JIOTHKU DKBUBAJICHTHBIC
peoOpa3oBaHMs JJOTHYECKUX BBIPAKCHUN
UTornueckue ypaBHEHUS U CUCTEMbI YPABHEHUI
Ulornyeckue GyHKIUH 3aBUCUMOCTD KOJINYECTBA
BO3MOXKHBIX JIOTHUECKUX (PYHKIMHA OT KOJIMYECTBA
apryMeHTOB [1oJIHbIE CHCTEMBI JIOTMYECKUX
(byHKIMI

Kanonuueckue opMbl JIOTHUECKUX BBIPAKEHUN
CoBeplIeHHbIE TH3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaIIbHBIE (DOPMBI,
QITOPUTMBI MX TIOCTPOEHUSI IO TalnuLe
VCTUHHOCTH

UTornueckue 3neMeHThl B COCTABE KOMIIbIOTEPA
Tpurrep CymmaTop MHOTO- pa3paaIHbIii CyMMaTOp
[TocTpoeHne cxeM U3 JIOTHYECKUX DJIEMEHTOB 110
3aJlaHHOMY JIOTHYECKOMY BBIPAKEHHIO 3aIUCh
IIOrMYECKOT0 BBIPAYKEHUS 110 JIOTHYECKON CXeME
Muxpocxembl U MEXHON02USL UX NPOU3BOOCTNEA.
IIpakTuyeckasi padora

6 [IpuBOIUTH TPUMEpPHI
PIIEMEHTAPHBIX U COCTABHBIX
BbICKa3bIBaHWN PazinyaTh
BBICKA3BIBAaHUS U TIPEIUKATHI

6 YcTaHaBINBATh CBI3b MEXKIY
aIreOpoii JIOTUKU ¥ TEOpUEH
MHO>KECTB

6 BeIaucasaTh 3HAYCHUS JIOTHIECKUX
BEIPKEHHIA C JIOTHYECKUMH
ormepausi- MU KOHbIOHKITHH,

M3 BIOHKIINN, UHBEPCUH,
MMITTUKAIINN, YKBUBAICHITNN

6 [IpoBouTh aHAITN3 TAOITHUI]
MCTUHHOCTH CTPOUTH TaOJIHIIBI
MCTUHHOCTH JIOTHYECKUX
BbIPAKECHUI

6 OCylIECTBISITh SKBUBAJICHTHBIE
[peoOpa30BaHusl IOTHYECKUX
BBIPXKEHUM C UCIIOJIb30BAHUEM
3aKOHOB alIreOpbI JIOTUKA

6 OCyIIEeCTBISITh TOCTPOCHNE
ITOTMYECKOTO BEIPAKEHUS C JAaHHOU
Ta0JIMIEH HCTUHHOCTH H €r0
[yIIpOLIEHUE

6 Pemrate poCTHIE JIOTHUECKHE
YPaBHEHUS U CUCTEMbl YPaBHEHHUI
6 XapakTepu30BaTh JJOTHUYECKHE




[MocTpoeHue U aHAIHU3 TaOJIUI] ICTUHHOCTH B
TaOTMIHOM TIPOIIECCOpe

PIeMEHTHI KoMIibloTepa [1oscHATh
YCTPOHCTBO CyMMAaTopa U TpUITepa
3anuchIBaTh JIOTHYECKOE
BBIPKCHUE JJIS1 TIPOCTOM
ITOTMYECKOM CXEMBI

KomnbroTepHas
apudmernka (7
4acOB)

[IpencraBieHue LEIbIX YKCE B IAMSTU
KOMITbIOTepa OrpaHMYEHHOCTh IUAaa30Ha YUCE
[pU OrPAHUYCHUN KOJIMYECTBA Pa3psiaoB
[lepenosiHeHue pa3psaaHOi ceTkn be33HakoBbIe U
3HAKOBBIC JAHHBIC 3HAKOBBIN OUT J|BOMUHBIN
IMOTIOTHUTENBHBINA KOJ OTPUIIATEIBHBIX YUCEI
[ToOuTOBBIC JTOTHYECKHUE OTepaItui JIormaecKuii,
ApU(PMETHICCKUN 1 ITUKITUICCKUH CIBUTH
[IudpoBaHue C MOMOIIBIO TOOUTOBOM OTEpAIUH
«uckmrouaromee NJINy

[IpencraBieHue BEIIECTBEHHBIX YUCEN B IAMSITH
KOMITbIOTEpa 3HAYAIAsl YaCTh U MOPSAOK YuCiIa
J/Inana3oH 3Ha4€HUI BEILIECTBEHHBIX YHUCEII
[TpoGrieMbl XpaHeHUs BEIECTBEHHBIX YHCE,
CBSI3aHHBIC C OTPAHUYCHUEM KOJIMYECTBA PA3PsIIOB
BrinosHeHWe onepaluii ¢ BEECTBEHHbIMU
MUCIIaMH, HAKOTUICHHE OITMOOK MPY BBIYUCIICHUSX
IIpakTuyeckas padora

N3y4yenne mopa3psgHOro MalimHHOTO
MPEACTABICHUS LIETBIX U BEIICCTBEHHBIX YHCET

6 [lomyuaTs BHyTpEeHHEE
MpeCTaBICHUE LENBIX 1
BEIICCTBEHHBIX YHCE

B TIAMSATH KOMIIBIOTEPA; ONPEIEIISATh
MO BHYTPEHHEMY KOy 3HAYCHHE
qHcia

6 [TosICHATD MOPSIIOK BBITIOTHEHHUS
apu(METHIECKUX OITepaIiii ¢
LIEJIBIMU ¥ BeIICCTBCHHBIMH
YHCIaMU B IIPOLIECCOpE

6 [IpuMeHATH TOONTOBEIE
IoruyecKue onepanum

6 [TosICHATD MPUYKMHBI HAKOTUICHHS
OIMMOOK MPY BEIYUCICHUSAXK C
BEIICCTBCHHBIMU YUCIAMH

Paznen 3. Aurop

HTMBbI U IporpamMmmupoBanne (44 yaca)

BBenenue B
MporpaMMHUpPOBa
Hue (16 gacoB)

OnpeneneHne BO3MOKHBIX PE3yJIbTaTOB pabOThI
MPOCTEHIINX aIrOPUTMOB yIIPaBICHUS
VICTIOJTHUTENSIMU U BBIUNCIIN- TETbHBIX
anroputMoB OIpeneneHne HCXOIHBIX TaHHBIX,
MPY KOTOPBIX aITOPHTM MOXKET JIaTh TPEOyeMBbIit

[pe3ynbTaT
Ortanbl  peuleHus  3aJad  Ha  KOMIIBIOTEpE
WMHCTpyMEHTaJIbHBIE ~ CPEACTBA:  TPAHCIATOD,

0TI YUK, TPOQUITUPOBIINK

Cpena mporpammupoBanus KoMmusinus u
WHTEpIpeTalus nporpaMM BUpTyanbHbIe MalTiHBL
WuTerpupoBaHHas cpejia pa3padoTku MeTo bl
oTJIagKu rporpamm Mcnons3oBanme
TpaccUpPOBOYHBIX TabIuI OTIaI0YHBIA BEIBOT
[TomnraroBoe BBIMTOTHEHHE MPOTPaMMBI T OUKH
octanoBa [IpocMoTp 3HAYCHMI TEPEMEHHBIX
S3bik mporpammupoBanust (Python, Java, C++,
C#) Tumbl IepeMeHHBIX: IIeJIOYUCIICHHBIE,
BEICCTBEHHbBIE, CUM- BOJIbHBIC, JIOTHUYECKHUE
Bersnenus Crnoxxnble ycnoBust LIUKIbI ¢ yciaoBueM
[{ukibl o nepeMeHHo B3anMozameHsieMocThb
[Pa3TUIHBIX BUIOB IUKJIOB VIHBapuaHT KA
CocraBiieHre UK C UCTIOIh30BAaHUEM 3apaHee
onpeeaéHHOr0 MHBApUAaHTa UK
/ToxymeHnTupoBanue nporpamm Mcnonab3oBanue
KoMMeHTapueB [loaroToBka ommcanms
MporpaMmMbl U HHCTPYKLHUU AJIS [TOJIH30BATEIA
IATOpUTMBI 00PaOOTKU HATYpAIBHBIX YHCET,
BalMCAaHHBIX B ITO3UIMOHHBIX CUCTEMAX
CUNCIICHHSI: pa30WeHNe 3aliCH YUCIa Ha
OTJIeNbHBIE IU(PBI; HAXOXKICHHE CYyMMBI H

6 BeIsICHATH pe3ynbraT paboTh
QNTOpUTMA [T UCTIOTHUTEIS TPU
3aJJaHHBIX UCXOJHBIX JJAHHBIX,
OIpeeNIATh BO3MOKHBIC HCXOIHBIC
IMTaHHbIC JJIS1 ©3BECTHOTO pe3yibTaTa
[TpuBOIUTH IPUMEPHI ANTOPUTMOB,
CoJIepKALIMX M10CTIeI0BATENbHBIE,
BETBSILUECS

W [IUKITNYECKUE CTPYKTYPHI
IAHAJIN3UPOBATD LIUKJINYECKUE
QITOPUTMBI /17151 HICHIOJTHUTEIIS

6 BbisiensaTh oTansl peneHus 3a1aun
Ha koMIibroTepe IloscHATh
CYLIHOCTb BBIJICJICHHBIX 3TaroB

6 OTiaXuBaTh MPOTPAMMBI C
MOMOIIBIO TPACCUPOBOYHBIX TAOIHII
U C UCTIOJIb30BaHUEM
BO3MOXKHOCTEH OTJIaJIYMKa CPEIbI
MPOTPaMMHUPOBAHHMS

6 COCTaBIIATh TOKyMEHTAITHIO Ha
porpaMmy

6 Pa3pabaTbIBaTh U peaan30BBIBATh
Ha SI3bIKE TIPOTPaMMHUPOBAHHUS
AITOPUTMBI 00PAOOTKH LIEJIBIX
YHCeIl, B TOM 4YHcie iepeOopHbIe
ANTOPUTMBI

6 PazpabarbiBaTh IporpamMMBbl JUIs
00pabOTKHM TaHHBIX, XPAHSIIUXCS B
TEKCTOBBIX (paiiiax




Mpou3BeIeHHS U(P; HAXOXKICHHE MAaKCUMaIIbHON
(MUHMMaJIBLHON) HH(PBI

HaxosxaeHne Bcex MpOCThIX YUCeT

B 331aHHOM auanaszoHe [Ipencrasienue yncia B
BHJIe HAOOpa MPOCTBIX COMHOXKHUTEICH ANTOPUTM
OBICTPOIrO BO3BEICHUS B CTEIICHD

O0paboTka JaHHBIX, XpaHAMIUXCA B (aitnax
TexcToBble U ABOMUHBIC (aiiinbl DaiinoBble
nepeMeHHbIe ((ailioBble yKa3aTeln)

Urenue u3 daiina 3anuck B daiin

IIpakTHyeckue padoThI

1 Beimenenue u 06padoTKa 1udp eIoro Yrcia B
[Pa3JINYHBIX CUCTEMAaX CUHCIICHUS C
MCIIOJIb30BAaHUEM OTepalyii 11eJI0YHCICHHON
apu(METHKH

2 Pemenne 3amau MeTo10M mepedopa 3
O0paboTka NaHHBIX, XpaHALIMXCs B (aiiax

BcnomorarenbH
bI€ aJITOPUTMBI (8
JacoB)

Paz0uenue 3amaun Ha noazanaun [loanporpamMmer
(mponienyps! 1 GyHkimn) Pexypcust PexypcuBHbie
00BeKTHI (pakTansl) PekypcuBHBIE TPOIETYpHI
u Qynkiyun Mcrnonb3oBanne creka Juist
OpraHu3alMy PEKyPCUBHBIX BBI30BOB
Vcnionmp30BaHMe CTaHAAPTHON OMOIMOTEKH S3bIKa
nporpamMmMupoBanus [loakmouenue 6HOIHOTEK
MOIPOTrPaMM CTOPOH- HUX MPOU3BOIUTEINCH
MoayapHBIN NPUHLIKIT HOCTPOSHUS IPOrpaMM
IIpakTuyeckue padoThl

1 Mcnonp30Banue MOAMPOTpaMM CTaHAAPTHOM
OMOTMOTEKN S3bIKA MPOTPAMMHUPOBAHUS

2 PazpaboTka moamporpamm

3 PekypcHUBHBIE TOAIPOTPAMMBbI

4 MoaynbHBIN NPUHIHUIT TOCTPOEHUS POTPaMM

6 Pa30uBath 3a7ady Ha oa3aauu
OdopMIIATh TOIrHYECKU LETOCTHBIC
WM TIOBTOPSIIOLIUecs (parMeHThI
MPOTPaMMBI B BUJIE TIOATIPOTPaAMM
[TosCHATD CYLITHOCTD PEKYPCUBHOIO
anroputma HaxonuTs pekypcuBHbIE
00BEKTHI B OKPY’KarOIEM MUPE
OnpenessTh pe3yabTar padoThl
[IPOCTOTO PEKYPCUBHOIO allrOpUTMa
6 Hcnonbp30BaTh cTaHAAPTHBIE
OUOIMOTEKH MOAMIPOrPaMM SI3bIKa
MPOrpaMMHUPOBAHUS, OMOTHOTEKN
CTOPOHHHUX ITPOU3BOJUTENICH
[IpuMeHsATs MOAYIBHBIA IPUHIIUIL
npu pazpaboTKe MporpamMmm

[pa30reHHe CTPOKHU Ha CJI0Ba 10 MPOOEIbHBIM
CHMBOJIaM; IIOMCK MOJCTPOKH BHYTPH JIaHHOMN
CTPOKH; 3aMeHa HalJICHHOH IMOACTPOKH Ha JAPYTYIO
cTpoky ['eHeparus Bcex ClIOB B HEKOTOPOM
asipaBUTe, YIOBJICTBOPSIONIMX 3aaHHBIM

Hucnenusie Uncnennsie MeToibl ToUHOE U TPUOIMKEHHOE 6 [TosICHATD IPUHIIMITBI PA0OTHI
MeTOAbI (5 pereHus 3a1aun YucIeHHbIe METOABI PEIIEHNs]  [UMCIIEHHBIX METOJI0B, Pa3HULLY
4acoB) YpaBHEHHUH: MeTO[| iepedopa, METOI TIOJIOBHHHOTOMEKAY TOUHBIM M MPUOIMKEHHBIM
inenenust [TpuOmmkéHHOE BEIYUCTICHHUE JITHH [pEIIeHNs- MU BBIUYMCIUTEIbHBIX
KpHUBbIX Beruncnenune miomazaei puryp c 3a1a4d
MOMOILLIO YUCIICHHBIX METOJI0B (METO] 6 PazpabarbiBaTh M OTJIaKUBATh
MPsIMOYTOJILHUKOB, MeTO 1 Tpaneruii) [Tonck [IPOIPAaMMBI, PEaIU3YIOIINE
MakCUMyMa (MUHUMYMa) GYHKIUH OJTHON YHMCIEHHBIE METOBI PEIICHNUS
MEePEMEHHON METO/IOM I10JI0- BUHHOTO JIeJIEHUsT  |ypaBHEHMH, IPUOIMKEHHOE
IIpakTHyeckue padoThI BBIUMCIIEHNE JUTUH KPUBBIX U
1 YwucrneHHoe penieHue ypaBHEHHH 2 rutomaaei Guryp, IoucK
[TpubnmxEHHOE BHIYMCIICHNUE IJIMH KPUBBIX MakcuMyMma (MUHUMYMa) (QyHKINT
rIoIaeh Gpuryp 0JIHOM NIEpEMEHHOM
3 [ouck MakcuMyMa (MUHHUMYMa) QYHKIHH
IATITOPUTMBI O06paboTka CUMBOJIBHBIX JJaHHBIX Berpoennsle |6 Pa3pabaTsiBaTh M OTIIQXKHMBATD
00paboTKH (YHKLUH sI3bIKa IPOrPAaMMUPOBAHMS IS MPOrpaMMBl, PEATU3YIOIINE
CHUMBOJIBHBIX 00pabOTKH CUMBOJIBHBIX CTPOK AJITOPHUTMBI TUTIOBBIE AJITOPUTMBI 00pabOTKH
maHHbBIX (5 00pabOTKM CUMBOJIBHBIX CTPOK: TIOJCUET CHMBOJIBHBIX CTPOK Ha BEIOpAaHHOM
4acoB) KOJIMYECTBA MOSIBIIEHUH CUMBOJIA B CTPOKE; SI3BIKE TPOrPaMMHUPOBAHUS




orparnucHusIM [IpeoOpazoBanue yucia B
CUMBOJIBHYIO CTPOKY ¥ 00paTHO

IIpakTHyeckue padoThI

1 TTocumBoBEHAS 00PAa0OOTKA CTPOK

2 O6paboTKa CTPOK C MCIIOIb30BaHNEM (PYHKITHN
CTaHIApTHON OMOTMOTEKH SI3bIKA
MPOrpaMMHUPOBAHUS

3 ['enepanust Bcex CJIOB, yIOBIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO

IAJITOPUTMBI
00paboTKN
MaccrBoB (10
FacoB)

IMaccuBBI U IIOCIEI0BATEIBHOCTH YHCE
Boranciienne 0000IEHHBIX XapaKTEPUCTHK
HJIEMEHTOB MacCHBa WM YHCIOBOH
MOCJIEJ0BATEIbHOCTH (CyMMBI, IPOU3BEICHHUS,
CpeaHero apuMeTHIecKoro, MUHUMaJIbHOTO U
MaKCHMAaJbHOT'O 3JIEMEHTOB; KOJINYECTBA
HJIEMEHTOB, YJIOBJIECTBOPSIOIINX 3aJaHHOMY
lycIioBUt0) JIMHEHHBII MOUCK 3aJaHHOTO 3HAUCHUS
B MaccHBe

CopTupoBKa oJHOMEpHOro MaccuBa. IIpocteie
METO/bI COPTUPOBKH (METO/I ITy3bIPbKa, METO.
BbIOOpA, COPTUPOBKA BcTaBkaMu) COpTHPOBKA
ciusiHueM beicTpasi copTUpoBKa MaccuBa
(asroput™ QuickSort) J[BOou4HEI MTOMCK B
OTCOPTHPOBAHHOM MacCUBE

/IByMepHBIE MaCCUBBI (MaTPHUIIBI) ANTOPUTMBI
00pabOTKHN IBYMEPHBIX MACCHBOB: 3aIIOJTHEHHE
ITBYMEPHOT'0 YHCIIOBOI'O MAacCUBa I10 3aJaHHBIM
MpaBuUIaM; TIOUCK JIEMEHTA B IByMEPHOM
MacCHBE; BBIYHCICHIE MaKCUMyMa (MUHIMYMa) U
CYMMBI 3JIEMEHTOB ABYMEPHOI'O MacCHUBa,
MepecTaHOBKa CTPOK

1 CTONIOLIOB IBYMEPHOTO MaccuBa Paspabomka
NPOCPAMM 0151 peUeHUsl NPOCMbIX 3a0ad AHANU3A
Oannvix (ouucmka danHwix, Kraccugpurayus,
ananuz omraonenuti) TpakTudeckue padoThbl

1 3amosiHeHHE MaccuBa

2 BblunciaeHne OOOOIIEHHBIX —XapaKTEPHCTHUK
MaccuBa (YMCIOBON TIOCIIEIOBATETLHOCTH)

3 Ilomck MHHHMaIBHOrO  (MaKCHMAaJIbHOIO)
HIIEMEHTA B YMCJIOBOM MacCHBe

4 JIuHeWHBIM TOMCK 3aJaHHOrO 3HA4YEHHSI B
MaccuBe

5 IIpocThie METOIbI COPTUPOBKU MACCUBA

6 bricTpas coptupoBka maccuBa 7 JIBOMUHBII
MOMCK

8 OOpaboTka Matpul 9 Ananuz oanHvix

2 BblunciaeHne OOOOIIEHHBIX —XapaKTEPHCTHK
MaccuBa (YMCIOBON TIOCIIEIOBATETLHOCTH)

3 Ilomck MHHHMaIBHOrO  (MaKCHMAaJIbHOIO)
9JIEMEHTA B YUCIIOBOM MAacCHBE

4 JIMHeWHBIM TIOMCK 3aJaHHOrO 3HAYEHHS B
MacCHBE

5 [IpocThlie METOBI COPTUPOBKH MAaCCHBa

6 beicTpas coprupoBka MaccuBa 7 JIBOWYHBIN
MOMCK

8 OOpaboTka Matpul 9 Ananuz oanHvix

6 [IpuBoaMTH IPUMEPHI
OJIHOMEPHBIX U ABYMEPHBIX
MaccuBoB [IpuBonuth

MpUMEPHI 3a]1a4 U3 MOBCEAHEBHON
PKU3HH, TIPEATIOJararommx
MCTIOJIb30BaHHE MacCHBOB

6 Pa3zpabaTbIBaTh 1 OTIIQXKUBATH
MPOTPaMMBl, peaTu3yIOLIHIe
TUTIOBBIC JITOPUTMBI 00pabOTKH
0JIHOMEPHBIX U JIBYMEPHBIX
MAacCCHBOB, Ha BHIOPAH- HOM SI3bIKE
MPOTPaMMHUPOBAHHMS

6 Pazpabamvsieams npocpammsl OJis
pewenis npocmulx 3a0a4 aHanu3a
Oanublx

Pasnea 4. Undopmannonnsie Texnoornu (14 yacos)




O06paboTka
TEKCTOBBIX
IMOKyMeHTOB (6
4acoB)

TexcToBblli  mpoueccop  PemakTupoBaHue U
(dbopmatupoBanue I[IpoBepka  opdorpaduun

rpaMMaTHKH Cpe,Z[CTBa IIOMCKa M aBTO3aMCHbI B|

CTpYKTYpUPOBaHHbIC  TEKCTOBBIE  JIOKYMCHTHI
Crocku, ormaBieHue KommektuBHas pabota ¢
ImokyMeHTaMu HCTpYMEHTBI pPElieH3UPOBaHUS B
TEKCTOBBIX Tporeccopax OOnayHbie
JlemoBast TIepeTrCKa Pedepar
[UTUPOBAHMSI ~ MCTOYHUKOB U

IIpaBun

mutepatypsl  CmanOdapmei  6ubnuozpaghuyeckux|
onucanuti. 3HAKOMCTBO C KOMITBIOTEPHOM BEPCTKOH|
rekcta TeXHUYecKwe CpelcTBa BBOJA TEKCTA
Crieruaan3upoBaHHbIe CPEJICTBA PEIaKTUPOBAHUS]

MaTeMaTUYECKUX TekcToB IIpakTHyeckue
padoThI

1 BépcTka JOKYMEHTOB C MAaTeMaTHUYECKUMHU
(dbopmynamu

2 MHOrocTpaHHUYHbIE JOKYMEHTHI
3 KosektuBHas paboTta ¢ JOKyMEHTaMU

6 Pa3pabaTbIBaTh CTPYKTYpPY

nprokyMeHTa Mcmombp30BaTh cpeicTBa

ABTOMaTU3aluu IpU CO3JaHUN

TCKCTOBOM IIpOLICCCOPC Hcnons3oBanue CTHHeﬁHOKYMCHTa HpI/IMGHSITI) npaBuiia

[UTHUPOBAHKS UCTOYHUKOB U
odopmIteHHsT ONOIHOTpadh MISCKUX
CCBIIOK

CCpBI/ICLaIJ6 [IpunumMats yyactue B

KOJUICKTUBHOI paboTe HaT

0(pOpMICHUATOKYMEHTOM
oubnuorpapuueckux ccpiiok Odopmienue cnuckad BeimoaHsaTh HA00P U MPOCTYIO

BépCTKy MaTeMAaTHYCCKUX TCKCTOB

IAHAIN3 JaHHBIX
(8 gacoB)

\Ananmm3 qaHHEIX OCHOBHEBIE 33JaUX aHAJIM3a
ITAaHHBIX: POTHO3UPOBAHNUE, KIIaCCUPUKAITHS,
KJIacTepHU3alusl, aHAIU3 OTKIIOHEHUN
[TocnenoBaTebHOCTD PEIICHUS 3a/1a4 aHAIH3a
IMAaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA

1 OllEHKa Ka4yecTBa JaHHBIX, BEIOOP W/ WITH
MOCTPOCHUE MOJICIIH, MPEOOPa30BaHUE TAHHBIX,
BH3yaJIN3alys JaHHBIX, HHTEPIPETAIUI

CepBUCHI IJIsl 00PaOOTKHU M TIPE/ICTABICHHS
ImaHHBIX bosbline nanHbIe

MarmmHHOE 00y4eHue MumeniexmyaibHolil
aHanu3z OaHHbIX.

IAHaJIM3 TaHHBIX C TTIOMOIIIBIO AIEKTPOHHBIX
rabmun Beraucnenne cyMmbl, CpeaHEro
aprMeTHnIecKoro, HanOoJIbIIIe- IO
(HaMMEHBIIIer0) 3HaYeHH Jrana3oHa
Boranciienue ko3 hupenTa Koppesiuun AByX
psinoB nanHbIX [locTpoeHue cTonduaThIX,
NMHEHYaThIX U Kpyrosbix quarpamm Iloctpoenue
rpadukoB ¢pyHkuuii [londop muHMK TpeHa,
peLICHNE 3a/1a4 IPOrHO3upoBaHus YucneHnoe
[peleHre ypaBHeHHH ¢ IOMOIIbI0 TIo00pa
napamerpa OnTUMH3aIMS KaK TTOMCK HAMITYYIIero
peLIeHHUs

B 3a1aHHBIX ycioBusx LleneBast pyHkuus,
orpanuueHus JIokaibHbIC U rI100aIbHBIN
MUHHMYMBI LiesieBoH (yHKUnHU Pemenue 3anau
ONTUMM3ALIUHU C IOMOIIBIO AIEKTPOHHBIX TaOJINI]
IIpakTHyeckue padoThl

1 AHanmu3 JaHHBIX C TIOMOIIBIO AIEKTPOHHBIX
TabIIuILL

MaiunHHOe o0yuenue Mumeniexmyanviviil
aHanu3 OaHHbIX.

IAHaJIM3 TaHHBIX C TOMOIIBIO AIEKTPOHHBIX

Ta6J'II/ILI Brruucnenue CYMMBEI, CPCAHCTO

6 IIpuBOAUTHL NpUMEPHI 33184
aHanu3a JaHHbIX [loscHATE Ha
[IprMepax I0C/Ie10BaTeIbHOCT
[pelIeHns 3a7a4 aHajIu3a JaHHbIX

6 Peliate mpocThle 3aa4n aHaIu3a
ITAaHHBIX C HOMOIIBIO SIEKTPOHHBIX
rabmun  Mcnonb30BaTh COPTHPOBKY
u GuiabTpsl Mcnons30Bathk cpencTsa

pe3ynbraToB IIporpaMmmuble cpencTBa M HHTEPHET-|1EI0BON IpaduKu A1l HATIISIAHOTO

[PEJICTABJICHHUS JaHHBIX
6 Pemath mpocThie pacyEéTHbIC U
ONTUMH3AINOHHBIC 33/1a49H C

[TOMOIIBIO 3JICKTPOHHBIX TAOJIHUI]




B

1

2

3
4

1L

S

apru(MeTHIECKOT0, HanOOoJbIIe- TO
(HAaMMEHBITIETO) 3HAYCHIS THaIla30Ha
Beraucnenue koG GuIMeHTa Koppesiuu JIByX
psnoB nanHbIxX [locTpoeHue cTonouaThIX,
NMUHEHYaThIX U KpyroBblx auarpamm Iloctpoenue
rpadukoB dhyakuit [logbop muHUN TpeHna,
peLIeHHE 3a/1a4 TPOTHO3UPOBaHMs YncieHHoe
peleHre YpaBHEHHIA C TOMOIIBIO TTogdopa
napamerpa ONTHMH3ANHS KaK TIOUCK HAMTYYIIeTO
peIIeHHUs

orpanndcHUS JIOKaabHBIC U TJI00ATBHBII
MUHUMYMBI 1ieeBor ¢yHKwm Pemenne 3amaq
ONTUMU3AIIUY C TIOMOIIBIO 3JICKTPOHHBIX TAOIHUI]
IpakTHyeckue padoThI

Ta0JIHIL
CTaTHCTUYECKON 00paOOTKH JaHHBIX B BUJE

ITHarpaMM CpeaCTBAMHU PEIAKTOPa IEKTPOHHBIX
Ta0IInL

PIIEKTPOHHBIX TaOJIHII

3aJaHHbIX YCJIOBHUAX L[eneBaﬂ q)yHKIII/IH,

Ananus JaHHBIX C IIOMOINBIO 3JICKTPOHHBIX

HarnsnHoe npencrasneHne pe3yabTaToB

[Ton6op nuHNM TpeHaa, IPOrHO3UPOBAHHUE
HucneHHoe peleHrue YpaBHEHUN ¢ TIOMOLIBIO
onbopa mapameTpa

Pemenue 3agay onTUMU3aMY C TIOMOILBIO

\Pezepe yuebnozo spemenu (18 uacos)

4.2 11 kaace

4 yaca B Hezento, Bcero 140 yacos, 24 yaca — pe3epBHOE BpeMsI

TeMbl,
PacKpbIBaloLIue
MAHHBIA pa3aeJt
MporpamMMbl, U
KOJINYECTBO
qacos,
OTBOJAMMOE Ha
X U3yYeHHne

Y4eOHoe cogepikaHue

OcHOBHBIE BUABI 1eSITeIbHOCTH
yJalIuxcs Npu U3y4YeHNH TeMbl
(Ha ypoBHe y4eOHbIX JeiicTBHIi)

Pa3zjnen 1. Teoperuueckue ocHoBbI HH(popMaTuku (18 yacos)

Wudopmarus u
nH(OpPMaMOHHEI
€ IIPOLIECCHI

(10 gacoB)

TeopeTnueckne MOAXObI K OI[EHKE KOJTUYECTBa
nHpOpMaLuK 3aKOH aJIMTUBHOCTU MH(OpMau
Dopmyna Xapriu Madopmanys u BEposSTHOCTh
Dopmyia [llenHnoHa

AJropuTMBI CkaThs AaHHBIX AnroputMm RLE
IAnroput™ Xaddmana Anroputm LZW
AJTOPUTMBI CKAaTHS JAHHBIX C MOTEPIMU
'YMeHbIIIeHne TITyOHHBI KOJIUPOBAaHUS IIBETA
OcHoBHbIE naen anroputmos cxarust JPEG, MP3
CKOpOCTh TIepeauul JaHHBIX 3aBUCUMOCTh
BpEMEHHU Tepeadl 0T MHPOPMAIHOHHOTO 00BEMa
MAHHBIX U XapaKTEPUCTHK KaHana cBsi3u [IpuanHel
BO3HUKHOBEHHMS OIIMOOK ITpH Niepeiaue AaHHbIX
Kompl, mo3Bossroniue oOHApYKUBATh U
WCTIPABIISATH OLIMOKH, BO3HUKAIOIIHE MTPH
nepenave qaHHbIX PaccTossHue XaMMuHra

KO,I[I/IpOBaHI/Ie C IIOBTOPCHUEM OuTOB KO,E[LI

6 XapakTepru30BaTh pa3IuIHbIC
[TeOpEeTHYECKUE MOAXO0AbI K OIICHKE
Konn4yecTBa MHpOpMaLuu

6 OnuckIBaTh U3ydyaeMble
QITOPUTMBI CIKaTHUS TaHHBIX,
CpaBHUBATb PE3YJIbTAaThl UX
paboThI

6 PemaTs 3aaun Ha OTIpe/iesieHne
BPEMEHM epeaud JaHHBIX 110
KaHAJy CBSI3H C U3BECTHBIMHU
XapaKTepUCTUKA- MU

6 [loCHATD NPUHIUIIBI
0OHapyXeHHUs

M UCTIPABJICHHSI OINOOK MPH
repeade JaHHBIX C TIOMOIIBIO
[TOMEXOYCTOWYMBBIX KOJIOB

6 IlosicHATE 3HAUEHUE NOHATUH




XaMMUHra

Crcrembl KOMIIOHEHTBI CHCTEMBI U UX
B3auMoeiicTBue CucTeMHBINH A PexT
'YrpasieHnue kak HHPOPMAMOHHBIH MTpo1iecc
OOpatHas CBsI3b

I[MpakTH4eckue padoThl

1 CxxaTue nanHbIX ¢ momolisio anroputma RLE
2 C)kaTue TaHHBIX C TOMOIIbIO aJITOPUTMA
Xaddmana

3 Cxxatue naHHbIX ¢ otepsimu (aroputMsl JPEG,
MP3)

4 TlomexoycTOMIUBBIE KO

«(CHCTEMAay, «IOJCUCTEMa,
«CUCTEMHBIN 3P PEKT,
«(yTIPaBJICHUE»; 3HAUCHUE
00PATHOM CBS3M IS TOCTHIKCHHSI
[ICJTH yIIPABICHHSI

MonenupoBaHue
(8 yacoB)

Mopaenu u moaenupoBanue L{eab MoaenupoBaHus
IAZIEKBaTHOCTh MOJCIH MOJCITUPYEMOMY OOBEKTY
WM ITPOLIECCY, eJTH MOAETUPOBAHUS
dopmManuzanus NpUKIaAHbIX 3a0a4
[IpencraBienne pe3ynbTaToB MOACIUPOBAHUS B
BUC, YIOOHOM JUIsl BOCTIPUSITHS Y€JIOBEKOM
['padmyeckoe npencraBieHne JaHHBIX (CXEMBI,
rabmuiel, Tpadukn) ['pader OcHOBHBIE TOHATHS
Bunst rpadoB Onucanue rpadoB ¢ TOMOIIBIO
MaTpHI] CMEKHOCTH, BECOBBIX MaTpPHULI, CIIICKOB
CMEKHOCTH PelieHue anropuTMHIecKux 3a1ad,
CBSI3aHHBIX C aHATM30M TpadoB (mocTpoeHne
ONTUMAJILHOTO ITyTH MEX/Ty BEpLIMHAMU rpada;
OIIpeIesICHNE KOJTMUECTBA PA3IMUHBIX MyTeH
MEXy BEpLUIMHAMHI OPUEHTUPOBAHHOI'O
AIUKIIMYECKOro rpada)

[lepeBbst bunapnoe nepeBo [epeBbs moucka
Crioco0s1 00X01a iepeBa

[pencraBienue apupMETHICCKUX BBHIPAKEHHH B
BuJE nepeBa [JucKkpeTHbIe UTPBI ABYX UTPOKOB C
rosHOM nH(popMarmeii [locrpoenue nepesa
rnepedopa BapuaHTOB; OMMCAHNE CTPATETHH UIPHI B
TabmuaHol (opme BeiurphliiHbie U
[IPOUTPBILIHBIE TO3UIMN BBIUTPBILIHBIE CTpaTEernu
CpencTBa HCKYCCTBEHHOT'O HHTeIIeKTa CepBUCH
MaIIMHHOTO TePEBO/Ia M Paclio3HaBaHUS YCTHOU
peun Korantusnele cepBucs Mnenrudukanus n
MONCK U300paKEHUH, paclio3HABaHHE JINI]
CamooOyuaromuecst cucteMbl MIcKyccTBeHHBIT
WHTEJUIEKT B KOMIIBIOTEPHBIX UTpax
Vcrionb30BaHME METOJI0B UCKYCCTBEHHOTO
WHTEJUIEKTa B 00yYaroIuX CHCTEMax
Mcrnonp30BaHNe METO/IOB HCKYCCTBEHHOTO
WHTEJUIEKTa B poO0TO-TeXHUKe MHTepHeT Bewen
[lepcnieKTHBBI Pa3BUTHSI KOMITBIOTEPHBIX
MHTEJUIEKTYalbHbIX cucteM HellpoHHble cetn
IpakTH4yeckue padoThI

1 Ilonck BBIMTPBIIIHON CTPATETUN B UTPE C
MOJIHOM MH(pOpMaIen

2 CpencTBa HCKYCCTBEHHOTO MHTEJUIEKTA

6 OmpenensaTh TOHATHS «MOICIB,
«MOJIETTUPOBAHUE
KnaccupunmupoBaTb MOJIENH 110
3aJaHHOMY OCHOBaHMIO
Onpenenars Heslb MOJICITUPOBAHUS
B KOHKPETHOM Cly4ae

6 IIpruMEHSTH aIrOPUTMBI
HaXO0KJICHUS KpaTYaliinux myTen
MeXly BepIIMHA- MU
OpHUEHTHPOBAHHOTO Tpada
[TpuMeHSTH aIrOpUTMBI
oTIpeieNIeHHsI KOJIMYEeCTBa
[PA3TMYHBIX MyTEeH Mexay
BEPLIMHAMHU OPUEHTHPOBAHHOTO
AITIKITMYECKOTo Trpada

6 [IpuBOIUTH IPUMEPHI
MCIOIBb30BAaHUS IEPEBHEB U
rpacdoB npy onrMcaHUM OOBEKTOB H
MIPOIIECCOB OKPY>KAIOIEro MHpa
6 XapakTepu3oBaTh UTPY Kak
MOJ1eJIb HEKOTOPOH CUTyalun
/laBaTh onpenenexnue
BBIUTPBILTHON CTpATETHH
OnuChIBaTh BHIUTPHIILIHYIO
CTPATEruio B 3aJaHHON UTPOBOML
cuTyanuu B opMme JiepeBa UK B
rabimuHON opme

6 TlosICHATD MOHATUS
«MCKYCCTBEHHBI HHTEIJUIEKT,
«MAaITUHHOE 00YUYCHHEY

6 IIpuBOaUTE IPUMEpHI 3a4a4,
[peIIaeMBbIX C IIOMOIIBIO
MCKYCCTBEHHOT'O MHTEIIJIEKTa

Pasnes 2. Aaroputmsl 1 nporpaMvuposanue (50 yacon)




(DIIEMEHTBI
TEOpUHU
QIropuT™MOB (6
JacoB)

Dopmanuzanus MOHATHS adropuT™Ma MammHa
ThropuHra Kak yHUBEpcajabHasi MOAEIb
BorunciieHni Tezuc Yépua— Twropunra. Mawuna
I locma. Hopmanvhvie areopugpmor Maprosa.
Uneopummu- uecku nepaspeuumvie 3a0adiu.
3aoaua ocmanosa. Heeoszmoocrnocmo
aemomamuueckou OmaaoKu npocpamm.

OreHKa CII0KHOCTH BbIYHCICHUH Bpemst paboTel U
00BEM HCIIONB3yEeMON aMATH, UX 3aBUCUMOCTB OT
[pazMepa HCXOAHBIX JaHHBIX OeHKa
ACUMIITOTHYECKOM CI0XKHOCTH aJlTOPUTMOB
ANTrOpUTMBI HOJTMHOMUAIBHON CIIOKHOCTH
[TepeGopubIie anropuTMBI [IpuMeps! pa3THIHbBIX
QITOPUTMOB PELIEHUs OHOM 3a/1a4H, KOTOpbIE
NMEIOT Pa3INUHYIO CI0KHOCTH [IpakTHUeckast
pabora

CocTaBiieHuEe POCTOM MPOrpaMMBbI JJ1s MAIIUHBI
TrropuHra

MHoropa3zpsigHble Leable YUCIa, 3aJa4l JITUHHOM
apudmeTuku

CrnoBapu (acCOMaTUBHBIC MACCUBBI,
oToOpakeHuns) Xomi-radbnuisl [locrpoenne
aJ1()aBUTHO-4aCTOTHOTO CJIOBAPSI IS 3a1aHHOTO
TeKcTa

AHanu3 mexcma Ha ecmecmeeHHOM s3blKe.
Bvloenenue nociedosamenbHocmel no wabioHy.
\PezynsipHule gbipadicenus. Yacmommbvitl anaius.
CTexu AHaJIM3 TIPAaBUIILHOCTH CKOOOYHOTO
BbIpa>keHUs Boruucienue apudMeTnueckoro
BBIPAKEHMSI, 3aITMCAaHHOTO

B OCcT(GUKCHOH (popme

Ouepenu Hcnionb3oBaHue ouepenn 1is
BPEMEHHOTO XpaHeHMs JaHHbIX Césa3HbIe CHUCKU.
\Peanuzayusi cmexa

1 ouepeou ¢ NOMOWbIO C8A3HBIX CHUCKOS.
IAnroputMbl Ha Tpadax [loctpoenue
MHUHUMAaJIbHOTO OCTOBHOTO JIEPEBA B3BEIIEHHOIO
CBSI3HOT'O HEOPUEHTHPOBAHHOTO Ipada O6x00
epagpa 6 enyouny.

06x00 epagha 6 wupuny. KonnaecTBo pa3mInuHbIX
MmyTel MEeX/Ty BepIIMHAMHU OPUEHTUPOBAHHOTO
aruKIaeckoro rpadga  Anroputm JlelkcTpbl
IAnroput™ Droiiia—Y opiuamia.

/lepeBbs Peanuzanus nepesa ¢ NOMOUIbIO
CCBUIOYHBIX CTPYKTYp J{BonuHbIe (OMHApHBIE)
nepesbs [locTpoenne aepea aisl 3aJaHHOTO
apu(METHIECKOro BhIpakeHHs PexypcuBHbIC
JITOpUTMBI 00X0/1a JiepeBa Vcrnonb3oBaHue cTeka
u ouepenu Juisg o0xona nepesa JnHamuueckoe
[IpOrpaMMHUPOBAaHUE KaK METOJI PELLICHUS 3a/1a4 ¢
COXPaHEHHEM MPOMEXYTOUHBIX PE3YJIbTaTOB
3amaun, peraemMble ¢ MOMOLIbI0 THHAMUYECKOTO
[POrPaMMHUPOBAHHS: BBIYHCIICHUE PEKYPCHUBHBIX
(hyHKIIHI, TOJICYET KOJIIMYECTBAa BAPHAHTOB,
3a/1a4y ONTHMHU3AINN

[IpakTuueckue pabOTHI

1 Tlonck mpOCTHIX YKCEN B 3aJJaHHOM JTHAIIa30He

6 TloscHATD MOHATHUS
«BBIYMCITUTEIHHBIA TIPOIIECC),
(CJI0KHOCTB aJITOPUTMa»,
«3((HEKTUBHOCTH alITOPUTMAaY)
/laBaTh OLICHKY CJI0KHOCTH
M3BECTHBIX aITOPUTMOB
[TpuBOIUTH IPUMEPHI

A (HEeKTUBHBIX ATOPUTMOB

6 T10SICHATD IPHUHITATIEI 0OPAaOOTKH
MHOTOPAa3PsIHBIX HEIBIX YHCEI U
[pEaTM30BBIBATh COOTBETCTBYIOIIUE
QITOPUTMBI Ha SI3BIKE
MIPOTPaMMHUPOBAHUS

6 [IpumensTs cnoBapu
(accormaTuBHBIE MACCHBHI,
OTOOpaKEHHMS ) B 3a/1a9ax
00pabOTKH TaHHBIX

6 Buinoansms npocmoii anaiu3z
mekcma Ha ecmecmeeHHOM sA3biKe,
6 MoM uucie ¢ UCHONb308AHUEM
pe2yaaApHbIX 8bIPANCEHUII.

6 [losICHATH TPUHIIUTIBEI PA0OTHI
CTEeKa M OYepe/in, UCII0JIb30BaTh
CTCKH

W OYepeTH [Tl PEIIeHUs
ANTOPUTMHUYECKUX 32124

6 Peann3oBbIBaTH U MCIOIB30BATH
nBOWYHBIC (OMHAPHBIC) IEPEBbS U
rpadbl s penreHus 3aaa4q
00pabOTKHU JTAHHBIX

6 Vcronb30BaTh TMHAMHUYECKOE
MIPOrpaMMHUPOBAHUE IS
BBIYHCIICHHS PEKYPCUBHBIX
(dyHKIMH, ojcuéTa KOJIM4ecTBa
BApUAHTOB M PELICHUS 3aJ1a4
OTITUMU3AIIUT




2 Peanu3anus BEIYUCICHUN C MHOTOPA3PSIHBIMU
HHCIIaMHU

3 [loctpoeHue anhaBUTHO-YaCTOTHOTO CIIOBAPS
VTS 33JTAHHOTO TEKCTa

4. AHaIIM3 TEKCTa Ha €CTECTBEHHOM SI3BIKE

5 Berancienune apuMeTHIECKOTO BEIPAKCHHS,
3arrcaHHOro B MOCT(UKC- HOM opme 6
Mcnonb3oBanue ouepean

7 Vicriosnib30BaHUE AEPEBHEB JIJIs1 BHIYUCICHUS
apu(PMETUYECKIX BBIPOKECHUI

8 BeruncieHue JIMHBI KpaTJalIinero myTH MKy
BeprmuHamMu Tpada (aroput™m JerKeTpsl)

O Brrancienne peKypcHBHBIX (QYHKITHH €
[MOMOIIIBIO TMHAMUYECKOTO MPOTPAMMUPOBAHUS
10 IToxcuér KoMmIecTBa BAPHAHTOB C IIOMOIIIHIO
MTTHAMHYECKOTO MTPOTPaMMHUPOBAHUS

11 Penrenue 3a1a4 ONTUMU3AIME C TTIOMOIIIBIO
JTMHAMWYECKOr 0 MPOrpaMMHUPOBAHUS

(OCHOBBI
00BEKTHO-OPUEH
THPOBAHHOT'O
MpOrpaMMHUpPOBa
Hus (16 gacoB)

[onsiTrie 00 00BEKTHO-OPHEHTHPOBAHHOM
nporpamMmmupoBanul OOBEKTHI U Kitacchl CBOHCTBA
1 MeTOoJIbI 00beKTOB OOBEKTHO-OPUEHTUPOBAHHBIN
aHanu3 Pa3paborka mporpaMm Ha OCHOBE
00BEKTHO-OPHEHTHUPOBAHHOIO TTOAX0a
Wukaricynsiusi, HacjaeI0BaHue, TOIUMOP(HU3M
Cpensl ObICTPOIl pa3paboTKH MPOTrpaMM
[IpoexkTupoBanne HHTEpQEiica MOIB30BATENS
Mcronbs30BaHUE TOTOBBIX YIPABIISEMbIX
PIIEMEHTOB ISl IOCTPOCHUS HHTEpdeiica

0030p sA3BIKOB ITporpammupoBanus [lorsTre 0
mapaaurmMax nporpaMMupoBanus M3ydenne
BTOPOTO sA3bIKa IIPOIPAMMHUPOBAHMSL.
[IpakTHaeckne padOTHI

1 Mcionb30BaHMe TOTOBBIX KJIACCOB B IPOrpaMMe
2 Pa3paboTka mpocToii mporpaMMsl ¢
MCIIOJIb30BaHUEM KJIACCOB

3 Pa3zpaboTka Kiacca, UCIIOIb3YOLIEro
WHKATICYJISHIO

4 Pa3paboTka nepapxuu KjiaccoB

5. PazpaboTka nporpamMmsl ¢ rpau4ecKkum
nHTEpdeiicom

6 I10ACHATH OCHOBHBIEC IPUHIUIIBI
00BEKTHO-OPHUEHTUPOBAHHOT'O
POTrPaMMHUPOBAHUS
[IpoexTHpOBaTh U UCIIOIB30BAThH
[IPOCTBIE KIIACCHI

00bekToB [IpoekTrpoBaTh
MepapXyuy KI1acCOB JJISI OITHCAHUS
MpeIMeTHOH 001acTn

6 PazpabaTbIBaTh IpOrpaMmel ¢
rpadudecKkuM nHTEepdericom

azaen 3. MapopmanmonHele TeXHONIOTHH (48 yacoB)

KommbroTepHO-
MaTeMaTHIECKOe
MO/IETTPOBaHHE
(8 gacoB)

DTanbl KOMIIBIOTCPHO-MATEMATUICCKOT'O
MOJIETTUPOBAHUS: IOCTAHOBKA 3a/1a9H, pa3paboTka
MOJIETIH, TECTHPOBAHNE MOJIENIN, KOMITBIOTEPHBIN
PKCTIEPUMEHT, aHAJIN3 PE3yIbTATOB
MozenupoBaHus JucKkpeTu3amus npu
MaTeMaTHYECKOM MOJICITHPOBAHUH HEMPEPHIBHBIX
npoueccoB MojienupoBaHue JTBUKEHUS
MonennpoBa-Hue OMOIOTHIECKUX CHCTEM
MateMaTuyecKue MOAEIU B 3KOHOMUKE Brruuciu-
TEeJIbHBIE SKCIIEPUMEHTBI C MOJEISIMU
KoMmproTepHOE MOIETUPOBAHUE CUCTEM
YIIpaBJICHHUSL.

O0paboTKa pe3ynbTaToB dKCIIEpUMEeHTa MeTo
HAMMCHBIIUX KBaJIpaTOB OHCHKa YHUCJIIOBBIX
MapaMeTpoB MOJIETUPYEMBIX OOHEKTOB U
rpoieccoB BoccraHoBieHNE 3aBUCUMOCTEHN 11O

6 BergensaTs dramsl
KOMITHFOTEPHO-MaTEMaTHYECKOTO
MOJIETTUPOBAHUS U PEaT30BhIBAThH
HX C IIOMOIIIBIO TIPOTPAMMHOTO
oOecrieueHus

6 [TosicHATH HEOOXOIUMOCTh U
CYIIHOCTh AUCKPETHU3AINHN TIPH
[PEIIIEHUHN BBIYUCIUTEIIBHBIX 32144
C IOMOIIBI0 KOMITBIOTEPOB 6

M cnons30BaTh MMHTAITMOHHOE
MOJICTMPOBAHUE, B TOM YHCIIC Ha
OCHOBE BEPOSTHOCTHBIX MOJIEIEH




[pe3yJbTaTaM dKCIIEPUMEHTA
BepositHocTHbIe Mosienin Metoel MonTe-Kapiio
MmuTaronHoe MoenupoBanne CUCTEMBI
MacCOBOTO OOCITYKUBaHUS

[IpaxTHueckne pabOTHI

1 MonenupoBaHue IBUKEHUS

2 MopenupoBaHue OMOJIOTHYECKUX CUCTEM

3 IMUTAIIMIOHHOE MOJIEIMPOBAHUE C TIOMOLIBIO
meTos1a MouTte-Kapiio

4 OOpaboTka pe3yabTaTOB AKCIEPUMEHTA

lba3bl JaHHBIX
(10 gacoB)

Tabnuunble (pensuuoHHbIe) 0a3bl TaHHBIX
Tabnuima — mpeacTaBIeHUe CBeIeHUH 00
OJHOTUIHBIX 00beKkTax [loie, 3anuck Kirou
ra0iaunbsl Pabora ¢ roToBOM 04301 TaHHBIX
3amnoHeHue 0a3bl JaHHBIX [loMCK, COPTHPOBKA U
(bnIbTpaIys JaHHBIX 3apoCkl Ha BEIOOPKY
MaHHBIX 3ampoCkl ¢ apaMerpaMu Beraucisiembpie
MoJis B 3arrpocax MHOro- TabnuuHble 0a3bl
maHHBIX THUTIBI CBSA3EH MEXTy TaOIUIIaMH
Buenmauii kinrod L{eaocTHOCTS 0a3bl JaHHBIX
3ampockl

K MHOTOTAOTMYHBIM 0a3aM MaHHBIX OCHO8HblE
npuHYyUNnsl Hopmanuzayuu 6a3 OauHuIX. A3biK
ynpasnenus dannvimu SQL. Coz0anue npocmoix
Banpocos na azvike SOQL na 6b100pKY OaHHbIX U3
00HOU madauybl.

\Hepensayuontsle 6azvl OaHHbIX. DKCHEpmHble
cucmembl.

IpakTuyeckue padoTbl

1 PaGora c roToBO#1 6a30i JaHHBIX

2 Pa3paboTka MHOTOTaOIMYHOMN 0a3bl JJAHHBIX

3 3anpockl K MHOTOTAOJUYHOM 0a3e JaHHBIX

4. Vnpasnenue oannvimu ¢ nomowwio azvika SQL

6 XapakTepu3oBaTh 0a3y TaHHBIX
KaK MOJIEJIb TIPEJIMETHOM 001acTH
[TpoekTrpOBaTH MHOTOTAOIHYHYIO
0a3y gaHHBIX OCYIIECTBIISATH BBO
M PeIAKTUPOBAHUE JTAHHBIX
OcCyIIeCTBISATH COPTHPOBKY,
ITOMCK ¥ BBIOOD JAaHHBIX

B rOTOBOM 0a3e MaHHBIX
DopMUpOBaTh 3aMPOCHI HA MTOUCK
ITAHHBIX B CPEJIC CUCTEMBI
yIpaBiieHUs 0a3aMH JaHHBIX

6 Vnpasriame 6azoii danusix ¢
MOMOUBIO NPOCMBIX 3ANPOCO8 HA
s13v1xe SOL.

6 Iosicnamo obracmu
npumerenus, 00CMOUHCMEA U
HeOOCmamKuy HeperayuoHHbIX 0a3
OaHHBIX 6 CPABHEHUU C
pensyuoHHbIMU

Beo-catiTer (14
IACOB)

Wurepuet-npunoxenus [Honstue

0 CEPBEPHOI M KIIMEHTCKOM YacTsax caiita
TexXHOIOTHS «KIINEHT — CepBep», e€ TOCTONHCTBA
1 HegocTtaTku OcHOBEI s361ka HTML
kackanHbIx Tabmmn ctuneit (CSS) Cuenapun Ha
s13p1Ke JavaScript @opMbl Ha BeO-cTpaHUIIe
Pasmemnienme BeO-caliToB Y cityra XOCTHHTA
3arpy3ka QaiisioB Ha cait [IpakTHUeckune
padoThI

1 Co3nanne TEKCTOBOM BeO-CTpaHHIIBI 2
Cosnanre BeO-CTpaHHUIIbI, BKIFOYArOIICH
MyJIbTUMEIUHHBIE O0BEKTHI (PUCYHKH, 3BYKOBBIE
TaHHBIC, BHJICO)

3 OdopmIiieHrEe CTPaHUIIBI C TIOMOIIBIO0 KaCKaTHBIX
maOIuI CcTHIIEH

4 Vcrosib30BaHue ClieHApHeB Ha si3bike JavaScript

6 TIoACHATH NPUHIUIIBI
TEeXHOJIOTHH

KIIMEHT — CEpBEpP» Ha pUMeEpe
B3anMOJIeHCTBHS Opay3epa u
BeO-cepBepa

6 Co3naBaTh POCTHIE
BeO-CTpaHMIIBI, UCTIONB3YS SI3BIK
pasmerku HTML, kackaiHble
TaOJIMIIBI CTUIJICH U CLICHAPUU Ha
s3p1Ke JavaScript

6 OnuUCHIBATH TEXHOJIOTUIO
[pa3MEIEeHNs CAaliTOB B CETH
Murepuer

Komnerorepnas
rpaduka (8
JACOB)

BBox n300paxeHni ¢ UCTIONB30BAHUEM
Pa3NUYHBIX TU(POBBIX YCTPOUCTB (HH(POBBIX
(hoToanmapaToB 1 MUKPOCKOTIOB, BUIEOKaMeED,
cKaHepoB U T 11 ) ['paduueckuii pegakTop
Pa3pemenne Kagpuposanue Hcnpasienne

nepcnekTuBsbl 'ncrorpamMma Koppekuust ypoBHEH,
Koppekius 1Beta OOeciBeYBaHUE [[BETHBIX
n3o0paxkennit Perymb Pabota ¢ obnactsimMu

6 BBITIOMHATH OOIIYH0 KOPPEKIIHEO
M(POBBIX N300paKEHUN
TIpuMeHSATh HHCTPYMEHTHI
rpadUYecKOro pelakropa K
OTIEIBHBIM 00J1acTsIM
n3o6paxennus 6 CTpoutsb
MHOTOCIIOIHBIE H300paXKEHHS C
MCIOJIb30BAHMEM MAaCOK, FOTOBUTb




DOuUIbTPHI

IMHoTOCIOMHBIE N300pakeHus TeKCTOBBIC CIIOU
Macka ciost Kanansr CoxpaHeHHE BBIICICHHON
o0actu [ToaroroBka WiuTFOCTpaMiA 115
BeO-caiiToB AHIMHPOBAHHBIE H300paKEHUS
Bexropnas rpaduka I[Ipumutuser 3meHeHne
MopsiJIKa 3JIEMEHTOB BhipaBHUBaHUE,
pacnpenenenue ['pynnuposka Kpusbie @opmatsl
BEKTOPHBIX PHUCYHKOB lcrionbp30Banne KOHTYPOB
BexkTopu3aiiusi pacTpoBBIX U300paKeHUN
[pakTHyeckue padoThI

1 O6paboTtka mudpoBeIX hoTorpadmit
(KagpupoBaHUe, NCTIPABIICHHUE TIEPCIIEKTHUBEI,
KOPPEKIIUs YPOBHEH, KOPPEKIIUS IIBETA)

2 Peryms mudpoBsix poTtorpaduii 3
MHOTOCIOWHBIE H300paKCHHS

4  AHuMHpOBaHHBIE H300paxeHus 5 BexTopHas
rpaduka

MJUTFOCTPALIAY JIUISL pa3MEeICHHS Ha
BeO-caliTax, co3/1aBaTh
AHMMHPOBAHHbIC U300paKCHUS

6 Co3/iaBaTh BEKTOPHBIE
M300paskeHHsI C TIOMOIIBIO
[peaaKTOpa BEKTOPHOH rpaduKu
M UHCTPYMEHTOB TEKCTOBOTO
mporeccopa

3D-monenupoBa
HHe (8 9acoB)

[IprHIMITBI TOCTPOCHUS U PEJAKTUPOBAHUS
TpéxMepHbIX MoJenei CeTOUHbIe MOENIN
Marepuansl MoJienupoBaHue HCTOYHUKOB
ocseeHust Kamepsl. A0oumuenvie mexmnono2uu
(3D-npunmepsi) [lonamue o 8upmyanibHoll
peanvrocmu

1 OONONHEHHOT PealbHOCMU

I Ipakmuueckue pabomul

[ Coz0arnue npocmuix mpéxmepHuix mooenetl

2 Cemounvie mooenu 3 Penoepune

6 IIoCHATD NPUHIUIIBL
[TOCTPOCHHUSI TPEXMEPHBIX MOJIeJICH
BBITTOJTHATE orepanuu 1o
MOCTPOEHUIO U PEAAKTUPOBAHUIO
TpéxMepHbIX Mofenel Pasmemars
Ha BUPTYaJbHOW CLIEHE UICTOUYHUKHU
OCBCIICHHA U KaMEPbI
6 IIpuBOIUTE IpPUMEPHI
MCIOJIb30BAaHMSI TEXHOJIOTUI
BUPTYJIbHON U JIOIIOJHEHHOU
CaJIbHOCTH




