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Pabouas nporpamma yuebnoro npeamera «MupopmaTuka» Ha 6a30BOM YpOBHE
cocTaBlieHa Ha OCHOBe TpeOoBaHMIl K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
IPOTPaMMBbI CpeTHET0 0011er0 00pa3oBaHus, MPEACTaBICHHBIX B DenepaabHOM
rocyJIapCcTBEHHOM 00pa30BaTelIbHOM CTaHAapTe cpeaHero obmero oopazoanus (PI'OC COO),
¢ yuetoM crnenuduku Crennaiu3upoBaHHOr0 yueOHo-Hay4qHOro 1eHTpa Hosocubupckoro
rocynapcrBeHHoro yausepcuteta (CYHL HI'Y).

INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma jaet npeacTaBiIeHUE O IeNsiX, 00Iel crparerui 00yueHus,
BOCIIUTaHMS U Pa3BUTHUS 00YYAIOIIUXCS CpeicTBaMu yueOHoro npeamera «Tapopmarnka» Ha
0a30BOM ypOBHE; YCTaHABIMBACT 00s3aTEIbHOE MIPEAMETHOE COIePIKaHuEe, PEyCMaTPUBACT
€ro CTPYKTypHpOBaHUE IO pa3zesaM U TeMaM Kypca, OIpeieNsieT pacipeaeIeHue ero mno
KJ1accaM (roJjaM U3y4eHus); AaeT MPUMEPHOE paclpeielieHne YIeOHbIX YacOB 110 TeMaTHYECKUM
paszenam Kypca U peKOMeHIyeMyto (IPUMEPHYI0) TOCIIEI0BATEILHOCTD UX U3YUYECHUS C YIETOM
MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKU Y4eOHOTO Ipoliecca, BO3PaCcTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

PabGouas mporpaMma omnpesenser KOJINIECTBEHHbIE U KaueCTBEHHBIE XapaKTEPUCTUKU
y4eOHOro MaTepuaia IJisl KaKI0To roa N3y4eHHs], B TOM YHCIIE IS COAePKATEILHOTO
HAITOJTHEHHUS Pa3HOTO BHUA KOHTPOJIS (IPOMEXYTOUHOW aTTeCTAI[MH O0YYalOIInXCs,
BCEPOCCHICKUX MPOBEPOYHBIX PadOT, TOCYAapCTBEHHOM UTOTOBOM arTecTanuu). [Iporpamma
SIBJISIETCSI OCHOBOIA [l COCTABJICHHSI aBTOPCKUX y4eOHBIX POTrPpaMM U Y4€OHUKOB, IOYPOYHOTO
IUITAHUPOBAHHS KypCa YUUTEIIEM.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «MH®OPMATHUKA»

VYuebnblil npenmer «MHpopMaTukay B cpeHeM o011eM 00pa3oBaHUH OTPAXKACT:

® CYUIHOCTb HMH(OPMATHKM KaKk HAyYHOH AWCHUIUIMHBI, HM3y4arollell 3aKOHOMEPHOCTH
MPOTEKaHWs M BO3MOXKHOCTH aBTOMaTH3alMM HH(GOPMALMOHHBIX IPOIECCOB B
Pa3IUYHBIX CUCTEMAX;

® OCHOBHBbIE OO0JIACTM TNPUMEHEHUS HHPOPMATUKH, NpEeXJe BCEro HH(GpOpPMAIMOHHBIE
TEXHOJIOTUH, YIPABJIEHUE U COLIMAIbHYIO CeEpy;

® MEXAMCUMUIUIMHAPHBIN XapakTep HHPOPMATUKU U HHPOPMALTMOHHOM 1€ TEIbHOCTH.

Kypc nHpopmaTuku cpenHeil IKOIbI SBISETCS 3aBEPIIAIOIIMM 3TAaroM HENpepbIBHON
MOJArOTOBKM YydHallluxcsi B o0iacté HMHPOpPMATUKM U HH(GOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
texnonoruii (MKT); on onupaercs Ha cojepkaHue Kypca MHPOPMATUKA OCHOBHOM IIKOJIBI U
onsIT nocrositHHoro npumeHenus MKT, maer teopermdyeckoe OCMBICIEHUE, MHTEPIPETALUIO U
0000I111€HHE 3TOTO OTBITA.

PesynpTatel 0a30BOM ypoBHS u3yuyeHHs yueOHoro mpeamera «MHdopmaruxay
OPUEHTHPOBAaHbl Ha TIOJy4€HHE KOMIIETEHTHOCTEH JUIs TOCHeayoumel mnpodeccnoHaaIbHOR
JeSITEIbHOCTH B paMKax BbIOpaHHOM npeaMeTHoN obnactu. OHM BKJIIOYAIOT B ce0sl:

® OBJIAJICHHE KIIOYEBBIMU TOHATHSAMU W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMUTCS

JJaHHas TpeIMeTHas o00JacTh, Paclo3HaBaHWE COOTBETCTBYIOIIUX MM IPHU3HAKOB H

B3aMMOCBSA3€H, CIOCOOHOCTH JIEMOHCTPUPOBATH PA3IUYHbIE MOAXOJbl K H3YUYEHHIO

SIBJICHU, XapaKTEPHBIX JJIs H3y4aeMoil peIMeTHOI 00acTu;

® yMEHHE pEllaTh TUIIOBBIE NPAKTUYECKUE M TEOPETHUUECKHE 3a7aud, XapaKTEpHbIC UL

HCIIOJIb30BAaHUsI METOJIOB U MHCTPYMEHTapUs JaHHOU IpeIMeTHON 00acTy;

e HaguuMe MPEJCTABICHUH O JaHHOW NpeaIMEeTHOH o0JIacTH Kak ILEeJOCTHON Teopuu

(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI35X CO CMEXHBIMU O0JIACTIMH 3HAHUH.



B pamkax 6a30Boro ypoBHsS u3ydeHHs MHGOPMATHKH OOECTIeUMBACTCS yHUBEpCATbHAs
MMOoATrOTOBKA BBIITYCKHUKOB CpCIIHCfI IIKOJIbI K MPOAOJIPKCHUTIO 06pa303aH1/1;1 B BBICIINX y‘ICGHLIX
3aBEJICHUSAX TI0 CHCIHAIBHOCTSM, HEMOCPEJACTBEHHO HE CBS3aHHBIM C LU(POBBIMU
TEXHOJIOTUSIMH, OHAKO MO3BOJIOMMM Hcnoib3oBate UKT s pemenus npodeccrnoHaabHbIX
3aj1a4y U3 Takux cep, Kak XUMHsI 1 OUOJIOTHS, U CMEKHBIX C HUMHU O0JIACTEH.

HEJIN U3YYEHUSA YYEBHOT'O ITIPEJIMETA «MHO®OPMATUKA»

OcHoBHas nenb u3zydeHus ydebHoro npeamera «Hdopmatnka» Ha 0a30BOM ypOBHE
cpeaHero oobmero oOpa3oBaHus - oOecreueHHe JMalbHEHIIEro pa3BUTHS Pa3sHOOOPA3HBIX
KOMIIETEHIIMI BBIMYCKHHKA Ha ocHOBe BiageHuss KT, ero roTOBHOCTH K >KM3HU B YCJIOBHSIX
pasBUBArOIIErocss MH(OPMAIIMOHHOTO OOIIECTBA M BO3pACTAIONIC KOHKYPEHLIMHM Ha PBIHKE
Tpyna. B cBs3u ¢ aTuM nzyuenue unpopmatuku B 10-11 kmaccax 10DKHO 00€CTICUNTS:

® copMHPOBAaHHOCTH MUPOBO33PEHHUS, OCHOBAHHOTO HA TTOHMMaHUU POJIM MH(GOPMATUKH,
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B COBPEMEHHOM OOIIIECTBE;

¢ chopMHPOBAHHOCTH OCHOB JIOTHYECKOTO U alTOPUTMHUECKOTO MBIIIUICHHUS;

e chopMHpOBAaHHOCT, YMEHUH pa3nuuaTh (AKTbl U OLEHKH, CpPaBHUBATh OIICHOYHBIE
BBIBOJIBI, BHJIETh HMX CBSI3b C KPUTEPUSMH OIICHWBAaHUS M CBsI3b KPHTEPHEB C
OTpEeIeIEHHON CHCTEMON LIEHHOCTEH, MPOBEpPSATh HA JOCTOBEPHOCTh M 0000IIaTh
UH(POPMALIHUIO;

e c(OpMHUPOBAHHOCTh NPEJCTABIECHUN O BIMAHUUM HHPOPMAIIMOHHBIX TEXHOJOTUH Ha
JKU3Hb 4YeloBeKa B  OOIIeCTBE; TMOHMMAaHUE COLMAJIBHOTO, HSKOHOMHYECKOTO
MOJIMTUYECKOTO, KYJbTYpPHOTO, IOPUIUYECKOr0, IPUPOJHOTO, SPrOHOMUYECKOTO,
MEAUIIMHCKOTO U (PU3HOJIOTMUECKOTO KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHUH;

® T[PUHSATHE MIPABOBBIX U ITUYECKUX ACTIEKTOB MH(OPMALMOHHBIX TEXHOJIOTHI; OCO3HAHHE
OTBETCTBEHHOCTH  JIOJIEH,  BOBJICUEHHBIX B  CO3JaHHME M  KCIOJIb30BaHUE
MH(OPMAILIMOHHBIX CUCTEM, paclpoCTpaHEeHHEe HH(POpMALIHH;

® CO3JaHUE YCIOBUW s Ppa3BUTHUS HABBIKOB yueOHOW, MPOEKTHOW, Hay4yHO-
UCCIIEIOBATEIbCKOM M TBOPYECKOM  JESTENbHOCTH, MOTHUBALMM  y4YalllUXcsl K
CaMOpa3BUTHIO.

MECTO YYEBHOTI'O TIPEAMETA «<MH®OPMATHUKA» B YYEBHOM IIJIAHE

B coorBercTBHM ¢ y4eOHBIM IUTAHOM O0IIEe KOJMYECTBO BPEMEHH Ha ydeOHBIE rojna
oOyuenus B 10-11 knaccax cocrapnsier 136 yacoB. HenenbHast Harpy3ka cocTaBiseT 2 yaca, pH
34 y4eOHBIX HECIISX.

bazoBelii  ypoBeHb u3yueHMs HMHMOPMATHKH  pEKOMEHAyeTcs Juii  Ipoduis,
OPUEHTHPOBAHHOTO TPUMEHEHHUE CPEICTB WH(GOPMATHKH Ui PEHICHUS NMPaKTHUYECKUX 3amad
OpeMETHOM 00JacTH XUMMH, OMOJIOTMM M JAPYIMX €CTECTBEHHBIX HayK. ba3oBbIii ypoBEHb
u3ydeHus: HMHOOPMATHKH O0ECNeunBaeT: IOATOTOBKY VYYAIIMXCs, OPWUEHTHPOBAHHBIX Ha
CHELHaTbHOCTH B O0JIACTH €CTECTBEHHBIX HAYK; y4acTHE B IPOEKTHON M HCCIel0BaTeIbCKON
JIeATEIbHOCTH, CBSI3aHHOW ¢ npumeHeHueM coBpeMeHHbIX KT k pemennro 3agad nmpeameTHou
00J1acTH; a TaKke NOAroToBKY K crade EI'D nmo undopmaruke.

Jns kaxxgoro roga oOydeHHMs] IPESyCMOTPEHO pe3epBHOE Y4deOHOe BpeMs, KOTOpoe
MOYET OBITh MCIOJB30BAaHO YYaCTHUKAMHU 00pa30BaTeNIbHOTO Mpoliecca B LeNsAX GOPMUPOBAHUS
BapHaTUBHOW COCTaBIIAIOIIEH COJAEp)KaHUS KOHKPETHOM paboueill mporpammsel. [lpu 3TOoM
oOsi3aTenbHasi (MHBAapHaHTHAs) YacTh COAEP)KAHUS NpPEAMETa, YCTAaHOBJIEHHas NPUMEPHOMH
paboueil mporpamMMoil, W BpeMs, OTBOJAMMOE Ha €€ W3yYeHHUe, IOJDKHBI OBITh COXPAaHEHBI
noJHocThio0. [locnenoBaTenbHOCTh M3YUYEHHS TEM B Ipe/eiax OIHOIr0 rojaa oOyueHHs] MOXKET
OBITh U3MEHEHA TI0 YCMOTPEHHUIO YUUTEIS TP MOJATrOTOBKE paboyeil MporpaMMbl U TIOYPOYHOTO
TUTAHUPOBAHMSL.



INTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA YYEBHOI'O TIIPEIMETA
«HUHPOPMATUKA»

Nzyuenune nnpopmaruku B 10-11 kiaccax HampaBiIeHO HA TOCTHKEHUE OOYYaIOUTMMHUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEAMETHBIX PE3YJbTATOB OCBOCHUSI YUEOHOI0 NpEeAMETA.

JIMYHOCTHBIE PE3YJIBTATHI

K BaxHeHmIUM JHMYHOCTHBIM pe3y/JbTaTaM H3Y4YeHUsS HHOOPMATHKH B OCHOBHOMU
o0mieo0pa3oBarenpHOM MmKojIe B cooTBEeTCTBUU ¢ TpeboBanusmMu @I'OC COO (2021) oTHOCATCS
cienyromue yoexaeH!s 1 KauyecTna:

B cpepe rpaskAaHCKOro0 BOCIIMTAHUS:

OCO3HAHHUC CBOUX KOHCTUTYHHWOHHBIX IIPaB U O6513aHHOCTeI71, YBA)KCHHUC 3aKOHA U
IPaBOIOPSJIKA, COOJIOJICHHE OCHOBOIOJIATAIOIIUX HOPM HH(POPMAIIMOHHOTO
npaBa ¥ HH(OOPMAIMOHHON OE30MMaCHOCTH;

TOTOBHOCTbH IMPOTHUBOCTOATH NACO0JIOTUU 9KCTpEMU3MaA, HanmyoHaJIn3Ma,
KCEHO(POOHUH, TUCKPUMHUHALMK [0 COIMAJIbHBIM, PEIMTHO3HBIM, PACOBBIM,
HAIMOHAILHBIM MPHU3HAKAM B BUPTYAIbHOM IPOCTPAHCTBE.

B c(hepe MaTPHOTHYECKOT0 BOCTIMTAHUSA

HNCHHOCTHOC OTHOIICHUE K HCTOPUUCCKOMY HACJICIUIO; NOCTHIKXCHUAM Poccun B
HAYKE, HCKYCCTBEC, TCXHOJIOTUAX,; IOHUMAaHUEC 3HAYCHUS PIH(i)OpMaTI/IKI/I KaK HayKu
B JKU3HHN COBPECMCHHOI'O O6H.[CCTB8_.

B c(hepe AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;
CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PpEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B
cetu MHTEpHET.

B c(hepe IcTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKJIKOYas 3CTETUKY HAyYHOI'O M TEXHHUYECKOTO
TBOPYECTBA,;

CMOCOOHOCTh BOCHIPUHHMMATh pa3lW4yHbIE BHIBI HCKYCCTBA, B TOM YHCIIE
OCHOBaHHOT'O Ha UCIOJIb30BaHUU UH(POPMAIIMOHHBIX TEXHOIOTHH.

B chepe ¢u3nUeckoro BOCHUTAHUS, (OPMHMPOBAHMSA KYJbTYPbl 310POBbSI H
IMOLIMOHAILHOIO 0JIATONOTYYHS

c(hOpMHUPOBAHHOCTH 3A0POBOTO M 0Oe30macHOro odpasa *KU3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO, B TOM UYHCJIC 33 CUET COOJIFOJICHUS TPEOOBAHMIA
0€30IMacHOM AIKCIUTyaTaIllii CPEJICTB HH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL;

coOmro/ieHne MpaBWJl O€30MAaCHOCTH, B TOM 4YHCJIE HABBHIKOB 0€30MacHOro
MTOBE/ICHUS B HHTEPHET-CPE/IE.

B c(pepe TPYAOBOI0 BOCIIUTAHUA:

TOTOBHOCTh K AaKTHUBHOM JESATEIBHOCTH TEXHOJIOTHUYECKOM W COIHAIILHOH
HAMpPaBIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATh, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBINIOJIHATH TAKYIO AEATEIBbHOCTD;

uHTEpeC K cdepaM TpodecCHOHATBHOW  JAEATEeIBbHOCTH, CBSI3aHHOW C
WH(POPMATHUKONU, TPOrPaMMHUPOBAHHEM U WH()OPMAIMOHHBIMH TEXHOJIOTHIMH,
OCHOBAaHHBIMH Ha JIOCTIDKEHUSX HAyKH MH(DOPMATUKH M HAYYHO-TEXHHUYECKOTO
mporpecca; yMeHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiel mpodeccuun u
pealn30BhIBATh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;



® TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO HA TIPOTHKEHUN
BCEU JKU3HMU.

B c(hepe IKOJIOrH4ecKOro BOCIIUTAHNS !

e OcCO3HaHHe TJ00aJBLHOrO XapakTepa OJKOJOTHYECKHUX mpobiieM M myTed HxX
peuieHus, B TOM 4ucie ¢ yuetom Bo3MoxHocre MKT.

B MMOHMMAHUH IIEHHOCTH HAYYHOT0 MO3HAHMA:

e chopMHpPOBAaHHOCT,  MHPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pPa3BHUTUS HAyKH, JOCTHIKCHUS HAyYHO-TEXHHUYECKOTO Iporpecca u
OOIIECTBEHHON MPAKTUKH, 3a CUYET T[OHUMAHHS POIH HH(DOPMAIMOHHBIX
pecypcoB, MH(POPMAITMOHHBIX TPOIECCOB M WH(MOPMALNMOHHBIX TEXHOJOTHHA B
yCIOBUSIX THUGPPOBOH TpaHchopManuu MHOTHX chep KU3HH COBPEMEHHOTO
o0111eCcTBA;

® OCO3HAHME LIEHHOCTH HAyYHOH JI€ATEebHOCTH, TOTOBHOCTb OCYILIECTBISATH
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO A€ATeIbHOCTh MHANBHUIYAIBHO U B TPYIIIIE.

B nmpomecce mocTukeHUs JUYHOCTHBIX PpE3YJbTATOB OCBOCHHSI OOYYaIOIIMMHUCS
nporpaMMel yaeOHoro npeamera «MHpopMaTHKa» y HUX COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEIoIaraomuii copMupoBaHHOCTD:

® camope2ynrupo8aHus, BKIOUYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MOBE/IEHUE, CIIOCOOHOCTD aalTHPOBATHCS K
HMOILIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

®  gHYmpeHHell MOMU8ayuu, BKIIOYAONIEH CTPEMIICHHE K JTOCTHKEHHIO 1IeNTd U
yCIieX, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS U3 CBOMX
BO3MOKHOCTEH;

® OSMnamuu, BKIIOYAIONIEH CHOCOOHOCTh MOHHMMATh AIMOLMOHAIBHOE COCTOSHHE
JIPYTHX, YYUTHIBATH €0 NPH OCYIICCTBICHUU KOMMYHHKAIIUU, CITIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEIKUBAHMUIO;

®  COYUATLHBIX HABLIKOG, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATH OTHOILEHUS C
JOPYTUMH JIOJbMH, 3a00THTHCS, TPOSABIIATH UHTEPEC U pa3pemiaTh KOHGIUKTHL.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamerHble Ppe3yabTaTbl H3y4YeHUS HWHGOPMAaTUKM B OCHOBHOM IIKOJE
BBIPAXAIOTCS B CIEAYIOIINX KaUeCTBAX U EHCTBUSAX.

B cdepe yHnBepcaabHbIX Y4eOHBIX O3HABATEIbHBIX 1eHCTBHIA:
BJaJeHHe 0a30BbIMHU JIOTHYECKUMHU /1 CTBUAMM:

® BBIABIATH U XapaKTEPU30BaATh CYNIECTBEHHbIC TPU3HAKU OOBEKTOB;

® VCTaHABJIMBATH  CYIICCTBCHHBI TIPU3HAK WM  OCHOBAaHHS JUII  CPaBHEHUS,
KJIacCU(UKAIUU U 0000IICHNUS;

® CaMOCTOSATENbHO (OPMYIHUPOBATh U AaKTyaJH3UPOBaTh MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

e MpeasaraTb KpUTEPHHU IS BBISBICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

®  BBIABIATH ACPUIIUTH HHPOPMAITHH, TaHHBIX, HEOOXOIUMBIX JJI PEIICHUS TIOCTABJICHHON
3a/1a4u;

® CaMOCTOSITEIHHO BBIOMPATH CIOCOO pelieHus] yaeOHOM 3a7aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEILICHUS, BBHIOMpATh Hanboyiee MOIXOISAMIMNA C YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

BJAaJACHUE 0a30BBIMH HCCJIeI0BATEIbCKUMH T1€HCTBUSIMM



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM JESTEIbHOCTH, HaBbIKaMU
pazpeiieHusi mpoodiieM; CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METO/IOB pEUICHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHMS;
(dbopMUPOBATH HAYUYHBIH TUI MBILIUICHUS, BIa/IeTh HAYYHOU TEPMUHOJIOTHEN, KIIOYEBBIMU
MOHSATUSIMU U METOJAMHU;

(GbopMyIIMpPOBaTh BOMPOCHL, (DUKCHPYIONINE Pa3pblB MEXKAY PEATbHBIM M KEJIATEITHHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, CAMOCTOSTEIFHO YCTAHABIMBATH UCKOMOE U JIAHHOE;
BBISIBJIAITh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajJlayy, BBIJBUTaTh
TUIIOTE3Y €€ PeLICHUs], HAXOAUTh apryMEHTHI JJI JOKa3aTeJIbCTBA CBOMX YTBEPKICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU PEIICHMUS;

yMETb MNEPEHOCUTh 3HAaHWSA B I[IO3HABATEJbHYI0O M  IPAKTHUECKYI0  00JIacTH
KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HWJIEH, MpeJyIaraTh OPUTHHAIBHBIC MOJXOJbI W PEUICHUS;, CTaBUTh
po0JIeMBl U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

padora ¢ nHpopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, MHCTPYMEHThl M 3alpochl NpH IMOUCKE M OTOOpe
UH(POPMALIUY WM JAHHBIX U3 UCTOYHUKOB C YYETOM IPEIOKEHHOW yueOHOW 3a1auu U
3a/laHHbIX KPUTEPUEB;

U UHTEPHPETHPOBATh BHIOMPATh, AHAIM3UPOBATh, CHCTEMATU3UPOBATH WH(POPMALIUIO
pas3InYHbIX BUAOB U (GOPM IPECTABICHHUS;

HaXOJUTh CXOJHbIC apryMEHThI (IIOJTBEPKAAIOLINE WIKM ONPOBEPrarolliye OHY U Ty XKe
UJICI0, BEPCHUIO) B Pa3IMYHbIX HH(POPMALMOHHBIX UICTOUHUKAX;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (OpMy IMpeacTaBleHUs HH(OpManuu Hu
WUTIOCTPUPOBATh pEIIaeMble 3a/laddl HECJIOKHBIMM CXE€MaMH, JAWarpaMMaMi, WHOM
rpaguKoi U UX KOMOMHAIUSMU;

OLICHMBATh HAJIC)KHOCTh MH(POPMAIMH 110 KPUTEPUSAM, MPEUI0KEHHBIM Me1aroriueckum
pabOTHUKOM WK CHOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO;

BJIQ/IETh HABbIKAMHU pACIIO3HABAHWSA W 3alUThl MHGOpMalUU, HHPOPMAIMOHHOM
0€30I1aCHOCTH JTMYHOCTH;

3 PEKTUBHO 3aTIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

B cdepe ynnBepcanbHbIX y4eOHBIX KOMMYHUKATHBHBIX JCHCTBHIM:

o0IeHne:

OCYHICCTBJIATE KOMMYHHKAIUKU BO BCCX C(l)ean KHN3HH,

paciio3HaBaThb HCBCp6aJ'ILHLIe cpeacTBa O6IJ_ICHI/I$I, IIOHUMATh 3HAYCHHUC COLUAJIBHBIX
3HaKOB, PaCIIO3HaBaTh MPECAIIOCBUIKA KOHCI)J'II/IKTHI)IX CI/ITyaHI/Iﬁ " CMATYAaTh KOH(bJ'II/IKTI)I;
BJIAZACTH pa3JIMUHBIMU crocobamu 06HI€HI/I$I n B3aHMO)IeﬁCTBHﬂ; APTYMCHTHUPOBAHO BECTU
Auaior, yM€Tb CMAT4aTb KOH(i)J'II/IKTHI)Ie CUTyalluu,

Pa3BECPHYTO U JIOTUYHO H3JaraTb CBOIO TOYKY 3PpCHUA.

OCYHIECTBJICHUC COBMECTHOI JIeITeJILHOCTH:

MOHMMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAMBUAYAIbHON paboOThl IpH
pelIeHnr KOHKPETHON poOIeMBl;



IIPUHUMATH LEJIb COBMECTHOM NEATEIbHOCTH, KOJUIEKTMBHO CTPOUTH IEHCTBUA IO €€
JOCTMDKEHUIO: paclpeiessiTh poid, 10OroBapuBaThes, 00CYXkJIaTh MPOLECC U pe3yJbTar
COBMECTHOH paboTBhI;

IUIAHUPOBATh OPIaHU3ALMI0 COBMECTHOW pPabOThI, ONPEAENATh CBOK pOJb (C y4eToM
IPEIIIOYTEHUN U BO3MOXKHOCTEM BCEX YYACTHHUKOB B3aUMOJEHCTBHS), PACIPEAEIATH
3aJaud  MEXAy WIeHAMH KOMaHJbl, Y4acTBOBaTb B TPYNIOBBIX (opmax pabdoThI
(o6cyxnenns, 0OMeH MHEHHUSIMH, ""MO3TOBBIC IITYPMbI" U HHBIE);

BBINOJIHATh CBOK 4acTb pabOThl, JOCTHIaTh KAayeCTBEHHOI'O pe3yJsibTaTa II0 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPOBATh CBOU JAECUCTBUS C APYTUMHU WIEHAMH KOMAaH/IbI.

B cepe yHuBepcajibHbIX Y4eOHBIX PeryJasiTHBHBIX € CTBHIA:

BJIAICHHUE IIPUEMAMHU CAMOOPraHu3alum:

pacCIIMPSTh paMKU Y4eOHOTO ITpeAMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUI;
CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM PEIICHUs 3aJaud (WIM €ro 4acth), BHIOMPAThH
croco0 perreHHss y4eOHOH 3a7aud ¢ y4eTOM MMEIOMINXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MPEIaraéMble BApUAHThI PELICHU;

COCTaBJIATh IUIAH JEHCTBUHM (IUIaH peajau3aluyd HaMEYEHHOI'0 allfOpUTMa peLeHus),
KOPPEKTUPOBATh MPEUIOKCHHBIH AITOPUTM C YYETOM MOJNYYCHHUs] HOBBIX 3HAHUI 00
M3y4aeMOM O0OBEKTE;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHUE.

BJIAICHUEC IPpUEMaAMHU CAMOKOHTPOJIA

BJIJIETh CII0CO0aMM CaMOKOHTPOJIS,, CAMOMOTHBAINH U pediiexcuu;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSM;

IPUHUMATh MOTUBBI U apI'yMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH.

B cdepe 3MOIHOHATBHOIO0 MHTEIEKTA, IOHUMAHUA Ce0s M IPYrUX:

NPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB NEATEIBHOCTH;
IIPU3HABaTh CBOE MIPABO U MPaABO APYTUX Ha OIIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOEHHUS 00pa30BaTENbHOIO MPEIMETHOIO COAEpIKAHMUS,

YCTaHOBJICHHOI'O JIaHHOM IpHMEpHOU pabouell mporpaMMol, oTpaxaroT cHOpMHUPOBAHHOCTh Y
00yJaronuXxcs CICTYIONNX YMEHHM:

1.

BJIaJICHUE TPEACTABICHUSMH O pOJIM HMH(GOpPMAIMM M CBSI3aHHBIX C HEHM NpOIEecCoB B
npupojie, TEXHUKE U O0OIecTBe; MNOHATUAMU "HHpopManms”', "WHGOPMALMOHHBIN
npouecc”, "cuctema', "KOMIIOHEHTbI ~ cucTembl',  "cuctemHblii  3¢dekt",
"uHpopManMoHHas cucTteMa', "cucTema ympaBieHHus'"; BIAJEHHE METOJAaMH IOMCKa
uHpopManuu B ceTu HTepHET; yMeHHEe KpPUTHYECKH OLIEHUBATh HH(POPMAIHIO,
NOJY4YeHHYI0 M3 ceTu LHTepHeT; yMeHue XapakTepu30BaTh OOJIbIIME JaHHBIE,
INPUBOJIUTH IMPUMEPHl MCTOYHUKOB HX IIOJIYYEHHsS M HAIPABICHUS MCIIOJIb30BaHMS,
yYMEHHE KJIacCU(PUUIMPOBAaTh OCHOBHBIE 33/1a4Ml aHAJIW3a JaHHBIX (MPOTHO3MPOBAHUE,
KJaccuuKaius, KiacTepu3alys, aHajJu3 OTKJIOHEHHI); TOHUMATh MOCIEeI0BATEIbHOCTD



pelLleHMs 3a/1a4 aHaJIu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OUMCTKA U OLIEHKA KauecTBa
JTAHHBIX, BBIOOP W/WJIM MOCTPOCHHE MOJENH, MpeoOpa3oBaHUE MAHHBIX, BU3YyaTH3alUs
JTAHHBIX, HHTEPIIPETAIUs PE3yIbTAaTOB;

NOHMMaHHE OCHOBHBIX IMPHHIHUIOB YCTPOWCTBA M (PYHKIMOHUPOBAHHS COBPEMEHHBIX
CTallMOHAPHBIX W MOOWJIBHBIX KOMIIBIOTEPOB; TCHIACHIMU DPAa3BUTUS KOMIIBIOTEPHBIX
TEXHOJIOTUH; BIaJICHHE HaBbIKAaMH PaOOTHI C ONEPAIIIOHHBIMU CUCTEMAaMH U OCHOBHBIMH
BUJAMHU TPOTPAMMHOTO OOeCreueHHs sl PEUIeHUs y4eOHBIX 3a/1ad 1O BbIOpaHHOM
CreHaIN3allnY;

HAJIMYME TPEJICTABICHUH O KOMIBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM MHDE;
HAJIMYME TPEJCTaBICHUH O 0a30BBIX NMPHUHIMIIAX OPraHU3aluyd U (PYHKIIMOHUPOBAHHSA
KOMITBIOTEPHBIX CeTel; 00 OOImUX NpPUHIMIAX pa3paboTKu M (QYHKIMOHUPOBAHHS
UHTEPHET-IIPUII0KEHUH;

IOHUMaHMe yrpo3 UH(OPMALIMOHHON 0€30I1aCHOCTH, UCIIOIb30BaHUE METO/IOB M CPE/ICTB
IPOTUBOAECHUCTBUS 3TUM Yrpo3aM, coOroieHne Mep 0e30acCHOCTH, IPEJOTBPALIAOIINX
HE3aKOHHOE pAaCHpOCTpaHEHUE MEPCOHAJBHBIX JIAaHHBIX; COOJIOJIeHHE TpeOoBaHUN
TEXHUKH O€30MaCHOCTM W TUTHMEeHbl INpH paboTe ¢ KOMIbIOTEpaMH U APYTUMHU
KOMIIOHEHTaMHU IM(PPOBOr0 OKPYKEHMsI; TOHMMAHHE MPABOBBIX OCHOB MCIIOJb30BaHUS
KOMITbIOTEPHBIX IPOTrpaMM, 0a3 JaHHBIX U paboThl B ceTh VIHTepHeT;

INOHUMaHHE OCHOBHBIX NPHUHIMIIOB AMCKPETU3ALUU PA3JIUYHBIX BUIOB HH(MOpPMAIUH;
YMEHHUE OIpelesiATh MHPOPMALMOHHBIM 00beM TEKCTOBBIX, Ipa)UYEeCKUX M 3BYKOBBIX
JAHHBIX IIPU 3aJlaHHBIX IapaMeTpax IUCKPETU3aluh; YMEHHUE ONpEIeNsiTh CPEAHION0
CKOpOCTb IepeJjauu JaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHH Iepeiaul Ipy U3MEHEHUN
MH(POPMALIMOHHOTO 00bEMa JAaHHBIX M XapaKTEPUCTHK KaHajla CBS3H,

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJIbI, AOMYCKAIOIINE OJHO3HAYHOE JIEKOJWPOBAHHE
cooOmennii  (mpeuKCHBIC KOJBI); HCIIOJNB30BATh TPOCTCHININE KOJIBI, KOTOPHIC
MO3BOJISIIOT OOHApY)KMBaTh W HCIPABIATH OIMIMOKU TPH Tiepeiade MaHHBIX; YMEHHE
CTPOUTH KOJ, OOECIeYMBAIONINA HAMMEHBIIYI0 BO3MOXHYIO CpPEIHIOK JUIUHY
COOOIICHUS MPH M3BECTHOW YACTOTE CHMBOJIOB; MOSICHSATH MPUHIIUITEI PaOOTHI MPOCTHIX
QITOPUTMOB CXKAaTHS JAHHBIX;

YMEHHE HCIOJb30BATh IMPH PEIICHWH 3a7ad CBOICTBA IMO3WIIMOHHOW 3allMCH YHCEN,
QITOPUTMBI TIOCTPOCHUS 3aIMCH YHCIIA B TIO3UIIMOHHOW CHCTEME CUMCICHHS C 3a/IaHHBIM
OCHOBAaHHMEM W IIOCTPOEHHS YHCIIa IO CTPOKE, COJAEpKalledl 3amuch ITOr0 4Yucia B
NO3ULIMOHHOM CHUCTEME CUHUCIIEHUS C 3aJJaHHbIM OCHOBaHMEM; YMEHHUE BBIIOJIHSITh
apudMeTHUeCKUe omepanuy B MO3MIMOHHBIX CHCTEMaX CUUCIIEHUS; YMEHHE CTPOMTH
JIOTMYECKOE BBIPAXKEHHE B IU3BIOHKTUBHONW U KOHBIOHKTUBHON HOPMaJIBHBIX (popMax Io
3aJJaHHOM TaOJuIe MCTUHHOCTH; HCCIEeA0BaTh 00JacTh MCTHMHHOCTH BBICKA3bIBaHMS,
COJIepKAIer0 TEepeMEHHbIe; pellaTh HECIO0XKHbIE JIOTHYECKUE YpaBHEHMS; YMEHHE
pelaTh aIroOpUTMUYECKHUE 33/1a4H, CBSI3aHHBIE ¢ aHAJTM30M IpadoB (3a1a4l MOCTPOCHUS
ONTUMAJILHOTO TMYTH MEXJy BepLIMHAMHU rpada, onpeaenceHus KOJINYeCTBA Pa3InYHbIX
nyTeil MeXAy BepIIMHAMH OpPUEHTHPOBAHHOIO AaIMKJIMYECKoro rpada); yMeHHe
UCITOJIb30BaTh JIEPEBbSl NMpPU AaHAIM3€ M TOCTPOEHUHM KOJOB M IS NPEACTaBICHUS
apu(MEeTHUECKUX BBIPAXKEHUH, TMPU PEIICHWH 3a7ad MOUCKAa U COPTUPOBKH; YMEHHE
CTPOUTBH JIEPEBO WIPbI MO 33JaHHOMY aJIrOpUTMY; pa3pabaTbiBaTh M OOOCHOBBIBATH
BBIMTPHIITHYIO CTPATETHIO UTPHI;

NOHMMaHHE 0a30BBIX ANTOPUTMOB OOpPabOTKM YMCIOBOW M TEKCTOBOM HH(pOpMAIUN
(3ammch 4YHcen B TIO3WIMOHHOW CHUCTEME CUMCICHUS, JEIUMOCTh IIeTBIX YHCET;
HaXOXJCHHUE BCEX MPOCTHIX YUCEN B 33JJaHHOM JIMana3oHe; 00paboTka MHOTOPA3PSIHBIX
[EeNbIX YHCeN, AaHajdh3 CHUMBOJBHBIX CTPOK M JAPYTHX), aJTOPUTMOB TIOWCKAa U



10.

11.

12.

13.

COPTUPOBKH; YMEHHUE ONPENENATh CIOKHOCTh N3y4aeMbIX B Kypce 0a30BbIX aJrOpPUTMOB
(cyMMHpOBaHHUE 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCHBa, NEpeOOpHbIE alrOPUTMBI,
JIBOMYHBIN IOUCK) U MPUBOJUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB Pa3HON CII0KHOCTH
JUISL pELIEHUs OJTHOM 3a/1a4H;

BJIAJICHHE YHUBEPCAIbHBIM SI3bIKOM MPOTrpaMMHUpOBaHHs BeIcOKoro ypoBHs (Python, R,
Pascal), npencraBieHusiMu 0 0a30BBIX THIIAX JAHHBIX U CTPYKTypax MaHHBIX; YMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIIPABJISIOIINE KOHCTPYKIMH; YMEHHUE OCYIIECTBIATh aHAIN3
IPEUIOKEHHOW NPOrpamMMbl: OIpPENEIATh PE3yJbTaThl pabOThl MPOrpaMMBbl  IIPU
3a/laHHbIX MCXOJHBIX JAHHBIX; ONPENENATh, TP KAKUX HCXOAHBIX JAHHBIX BO3MOXKHO
IIOJIyYE€HUE YKa3aHHbBIX DPE3YJbTaTOB; BBIABISTH JAHHbIE, KOTOPHIE MOTIYT MPUBECTH K
ommnbke B pabore mporpammbl; (HOPMYyIUPOBATh NPEAJIOKEHHUS IO YIYUIICHUIO
IIPOrPaMMHOT0 KOJ1a;

yMeHue paspalaTblBaTh M PEAIM30BbIBATH B BHUJE INporpamMm 0a3oBble alrOPUTMBI;
YMEHHE UCIOIb30BaTh B IPOIPaMMax JAaHHBIE PAa3JINYHBIX TUIIOB C Y4€TOM OTPaHUYEHUN
Ha JUana3oH UX BO3MOJKHBIX 3HAUYEHUM, NPUMEHATHh IIPU PELICHMM 3aJad CTPYKTYpPbI
JAHHBIX (CIIMCKHU, CJOBapH, CTEKM, OYEpEeAM, JE€PEBbs); NPUMEHATh CTaHJAPTHBIE U
COOCTBEHHBIE MOANPOrpaMMbl JUIsl 00paOOTKH YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK;
UCMONb30BaTh HIpU  pa3paboTke MporpaMMm OWOJMOTEKHM MOAIpPOTrpaMM; 3HATh
(YHKLIHMOHAJIbHBIE BO3MOXXHOCTU HWHCTPYMEHTAJBHBIX CPEICTB Cpelbl pa3pabOTKH;
YMEHHME HCIOJb30BaTh CPEACTBA OTIAAKU IpPOrpaMM B Cpele NpOrpaMMHUpOBaHMS;
YMEHHE JOKYMEHTHPOBATh IPOrPAMMBI;

YMEHHE CO3JaBaThb CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTBHI U JAEMOHCTPALlMOHHBIE
MaTepuaibl ¢ UCIOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX IPOrPAMMHBIX CPEACTB U
00JauHBIX CEpBHUCOB; YMEHHE CO3[aBaTh BEO-CTpAaHHULbI; YMEHHE HCIOJIb30BaTh
AIIEKTPOHHBIC TAOJMIBI JJISl aHaJIHM3a, MPEJCTaBICHUS W O0pabOTKU NaHHBIX (BKIOYAs
BHIOOD ONTHUMAJIBHOTO  pelIeHUs, MoAOOp JIMHUM TPEHJa, pelleHue 3aaad
IIPOrHO3MPOBAHMS); BIaJIeHHE OCHOBHBIMU CBEICHUSIMHU O 0a3axX AaHHBIX, UX CTPYKTYpE,
cpencTBax co3gaHuss W pabOThl C HUMH; YMEHHE MCIOJIb30BaTh TaOJIUYHbBIC
(pensiuvoHHBIE) 0a3bl JaHHBIX M CIPABOYHBIE CUCTEMbBl; YMEHHE MCIIOJIb30BaTh
TabJInyHble (peNsIMOHHbIE) 0a3bl IaHHBIX, B YACTHOCTH, COCTABJIATH 3alpoChl B 0azax
JAaHHBIX (B TOM 4MCIIE€ BBIUHCIISIEMBIE 3alPOCHI), BBIIOJIHATH COPTHUPOBKY M MOUCK
3anvced B 0a3e JaHHBIX; HAIOJHATH pa3paboTaHHyr0 0a3zy JaHHBIX; YMEHHUE
UCIOJIb30BaTh 3JIEKTPOHHBbIE TaOJMMIBI JUIsl aHalu3a, MPEACTaBIEHUS M 00pabOTKH
JAHHBIX (BKJIOYAsl BBIYMCIIEHUE CYMMBI, CPEIHEro apudMeTHuecKoro, HauOOJIbIIEro U
HAaUMEHBILIETO 3HAYEHUH, PEILIEHNE YPaBHEHUH);

YMEHHE UCTOJIb30BaTh KOMIIbIOTEPHO-MAaTEMaTHYECKHE MOJIENHN [T aHaINU3a 0OBEKTOB U
nporeccoB: (GpopMyJMpoBaTh 1L1€Jdb MOJEIMPOBAHUS, BBIIOJIHATH AHAIU3 PE3YJIbTATOB,
NOJlyYEHHBIX B  XOJI€  MOJEJIHMPOBAHMS;  OLEHUBAThb  aJEKBATHOCTb  MOJEIH
MOJIEIUPYEMOMY OOBEKTY MJIHM MPOLECCY; MPEACTaBIATh Pe3yabTaThl MOAEIHUPOBAHUS B
HarJsJHOM BU/E;

YMEHHE OPraHU30BbIBaTh JMYHOE MH(POPMALMOHHOE MPOCTPAHCTBO C HMCIIOJIb30BAaHUEM
Pa3IMYHBIX CPEICTB LU(PPOBBIX TEXHOJOTHH; MOHUMAaHHE BO3MOXKHOCTEH IU(PPOBBIX
CEpBUCOB T'OCYAAPCTBEHHBIX YCIYT, IU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB; TOHUMAHHE
BO3MOXXHOCTEHM M OrpaHUYEHHUI TEXHOJOTHI HCKYCCTBEHHOTO MHTEIUIEKTa B Pa3IMYHBIX
o0JacTsX; HaJlu4ue MpeCTaBIeHU 00 MCMOIb30BaHUN MH(POPMAIIMOHHBIX TEXHOJIOTHI
B Pa3IMYHBIX poecCHOHATIbHBIX cepax.

(Bcé 3anonnusemcs 6 coomeemcemeuu ¢ @I'OC)



COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «MH®OPMATHUKA»

B conepxanuun yuebnoro npeamera «MHbopMaTHKay BBIICISIOTCS YETHIPE
TEMaTUYECKUX pa3fena.

Pasznen «llugpoBasg rpaMOTHOCTB)» IIOCBSAIIEH BOIIPOCAM YCTPONCTBA KOMIIBIOTEPOB U
JPYTUX JIEMEHTOB IIU(PPOBOTO OKPYKEHHSI, BKIIOYasi KOMITBIOTEPHBIE CETH; HCIIOJIB30BaHHIO
CpPEZCTB OIIEPALIMOHHOMN CUCTEMBI; paboTe B ceTu IHTEpHET U HCIIOIBb30BaHUIO HHTEPHET-
CEpBHCOB; NH()OPMAIIMOHHOW OE30TaCHOCTH.

Paznen «TeopeTuueckne 0CHOBBI MH(POPMATHKN» BKIIOUACT B c€0s1 MOHATUHHBIN
anmapar HH(GOPMATHUKH, BOIIPOCHI KOAUPOBAHUS UH(OPMAINH, U3MEPEHHs] HH(POPMAITHOHHOTO
00beMa JaHHBIX, OCHOBBI AJIr€OpbI JIOTUKH U KOMIIBIOTEPHOTO MOJEINPOBAHMUSL.

Pa3znen «AJropuTMsal 4 IPOrpaMMHPOBAHME)» HAIIPABJIICH HAa PAa3BUTHE
QITOPUTMUYECKOT0 MBIIIJIEHUS, pa3pab0TKy aJIFTOPUTMOB U OLIEHKY UX CIO0XHOCTH,
(dbopMHpOBaHNE HABBIKOB peau3alliy IPOrpaMM Ha sI3bIKax MPOrpaMMHUPOBAHMSI BEICOKOTO
YPOBHS.

Paznen «An¢opmanuoHHbIe TEXHOJOTHW» MTOCBSALICH BOIIPOCAaM IIPUMEHEHUS
UH(POPMALIMOHHBIX TEXHOJIOTUH, pealn30BaHHbIX B MPUKJIAIHBIX IPOIPAMMHBIX IPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YHCJIE B 33[ja4uax aHAJIM3a JaHHBIX; UCIIO0JIb30BAaHHUIO 0a3 JaHHBIX U
3JIEKTPOHHBIX TAOJIUL] I PELICHUs IPUKIIAJHBIX 3a/1a4.

B npuBeneHHoM nanee copep:kaHuu yueoHoro npenmera «MHdopMaTikay KypcuBoM
BbIJICJIEHBI JONOJHUTEIbHbBIE TEMBbI, KOTOPBIE HE BXOJAT B 0053aTENbHYIO IPOrpaMMy o0yueHHUs,
HO MOTYT OBITb NPEAJIOKEHBI JUIsl U3yUEHUS OTAEJIbHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM
00yJarouMcs.

10 KJIACC

Hugposas rpaMOTHOCTH

TpeboBaHust TEXHUKU 0€30M1aCHOCTH U TUTHEHBI IPU paboTe ¢ KOMIBIOTEPAMHU U
JPYTMMH KOMIIOHEHTaMH HU(POBOTO OKPYKEHHUSI.

[TpuHIMIIBI paOOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApPXUTEKTypa (OH
Heiimana. ABToMaTu4ecKkoe BBIIOJIHEHHE TPOrpaMMBbl mporieccopoM. OnepaTuBHasi, HOCTOSIHHAS
U JI0JITOBpeMEeHHast namMsaTh. OOMEH JaHHBIMHU C MTOMOIIBIO HIHH. KOHTpOsIephl BHEIIHUX
ycTpoicTs. [Ipssmoit focTyn K naMsTu.

OCHOBHBIE TEHJICHIIUYU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHoJorui. [Tapannensubie
BbIUKCIIeHNs. MHOronporeccopHsle cucteMbl. CynepkomnbroTepsl. Pacnipenenénusie
BBIYUCIIUTENbHbIE CUCTEMBI M 00paboTKa 0OJIbIINX JaHHBIX. MOOUIbHBIE HU(PPOBBIE YCTPOICTBA
Y MX POJIb B KOMMYHUKaLUAX. BCTpoeHHbIE KOMIIBIOTEPBI. MUKPOKOHTPOJUIEPHI.
PobGoTtu3npoBaHHbIe TPOU3BOJICTBA.

[TporpammHoe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cHUCTEM. Busl
IporpaMMHOTro obecrieueHus ¥ uX HazHaueHne. OCOOEHHOCTH MPOrPaMMHOI0 00EeCTIEUeHHUs
MOOWIBHBIX ycTpoiicTB. [TapamnensHoe nporpammupoBanue. CHCTEMHOE TPOTPaMMHOE
oOecnieuenue. OnepalnoHHbIe CUCTEMBL. Y TUIHTHI. JpaiiBepsl ycTpoiicTB. MHCTamIIAUS 1
JEUHCTAJUTSIIMS POTPaMMHOT0 00eCIeYeHHUs.

daitnoBsie cuctembl. [IpuHINIIBI pa3MenieHusl 1 UMEHOBaHUsl (PaiiyioB B
nonroBpemMeHHoU namsTH. [la0noHb! 1715 onucanus rpyii ¢aiios.

3akonomarenbcTBO Poccuiickoit deneparuu B 007aCTH IPOTrPaMMHOTO 00eCTIeYeHUSI.
JlnnensupoBaHue nporpaMmMHoro odecreyeHus 1 nudpossix pecypcos. [IponpuerapHoe u



cBO0OIHOE IpOorpaMMHoe obecrieueHre. KomMepueckoe 1 HEKOMMEPUECKOE HCITOJIb30BaHHUE
IPOTPaMMHOT0 oOecrieueHus U IUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAEMAas
3aKoHOIaTeNbCTBOM P® 3a HempaBoMepHOE HCIOIB30BAHKUE IPOTPAMMHOTO 00ECTICYeHUS U
U (POBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U aNllapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX ceTell. CeTeBbie
npotokoubl. Cets MHTEpHET. Afpecanus B cetu Muatepuer. [Iporokonst creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3znenenue IP-cetu Ha nojiceT ¢ MOMOLIbI0 Macok nojcereid. CereBoe
agMuHUcTpupoBaHue. [lomydeHue JaHHBIX O CETEBBIX HACTPOMKaxX KommbroTepa. [IpoBepka
HaJIM4Ms CBSA3HU C y3710M ceTu. OnpeeneHue MapupyTa ABHKEHUS IaKETOB.

Bunst nesrensnoctu B cetu Muatepuer. CepBucsl MaTepHera. ['eonndpopmannontsie
CHCTEMBI. | €0JI0KallMOHHBIE CEPBUCH] PEATbHOI0 BpeMEHU (JIOKALMsi MOOUIIBHBIX TEJIE(POHOB,
OIpeieNIeHue 3arpy>KeHHOCTH aBTOMarucTpajiei U T. I1.); MHTEpPHET-TOPIrOBIIsl; OpPOHUPOBAHUE
OUIIETOB ¥ TOCTUHMIL U T. II.

I'ocynapcTBeHHbIE 2JIEKTPOHHBIE CEPBUCHI U yciayru. ColManbHble CETH — OpraHu3anus
KOJIJIEKTUBHOT'O B3aUMOJAEHCTBUS U 0OMeHa JaHHbIMU. CeTeBOM 3TUKET: MpaBuiia MOBEACHUS B
kubepnpoctpancte. [Ipobiema noATMHHOCTH OTy4YeHHOM nHpopmanuu. OTKpBIThIE
0o0pa3oBaTesIbHbIE PECYPCHI.

TexHoreHHble U 5KOHOMUYECKHE YIPO3bl, CBsI3aHHbIe ¢ ucnonb3oBanueM UKT. O6mue
po0JIeMbl 3aIUThl HTHPOPMaUK U HHPOPMALMOHHOM 6e3omacHocTH. CpelcTBa 3aluThl
UHGOPMALIUU B KOMITBIOTEPAX, KOMIIBIOTEPHBIX CETSAX M aBTOMAaTU3UPOBAHHbBIX
uHpOopMaLMOHHBIX cucTeMax. [IpaBoBoe obecnieueHue nH(pOpMaMOHHON 0€30MaCHOCTH.
Onexkmponnas yughpoeas noonucs, cepmuduyuposanusie caiumsl U OOKYMeHMbl.

[IpenoTBpaiieHre HeCAaHKIIMOHUPOBAHHOTO JOCTYMA K IMYHOW KOH(PHUACHIIHATIHHON
UH(POPMALINH, XPAHSIICHCS Ha IEPCOHATBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nmporpaMMHoe obecriedeHre U crnocoobl 00pbObI ¢ HUM. AHTUBUPYCHBIE
nporpaMmsel. Opranuzanus JUYHOTO apxuBa HHGopmanuu. PesepsHoe konuposanue. [laponbHas
3alllMTa apXuBa.

[Indposanue gannwix. [Hudp [ezaps.

Teoperuyeckne 0CHOBBI HH(POPMATHKH

WNndopmanus, nanasie v 3HaHus. UHGopMannoHHble poreccs B IPUpOJIe, TEXHUKE U
o01ecTse.

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U CUTHAJIBI. HE0OX0IMMOCTh TUCKPETU3ANH
uH(pOpMalny, IpeHa3HaAueHHOM JJIs1 XpaHeHUs], Iepeaayr 1 00padOTKU B IIM(PPOBBIX CUCTEMAX.
JIBon4yHOE KoaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEPHBIE KOJBI. JlekoaupoBaHue
COOOIIeHNH, 3aMCaHHBIX C TTOMOLIbI0 HEPAaBHOMEPHBIX KOJ10B. YcnoBue ®ano. [Toctpoenue

OJIHO3HAYHO JAEKOAUPYEMBIX KOJOB C IIOMOIIBIO epeBa. ENMHUIBI U3MEPEHUS KOIMYECTBA
uHpopmanuu. AnpaBUTHBIA MOIX0 K OLIEHKE KOJIMYeCTBA MH(OpMAIUH.

Cuctemsl cuncnenus. Pa3BEépHyTas 3amuch LENbIX U IPOOHBIX YHCEN B TO3UIIMOHHOM
cucreMe curcieHus. CBONCTBA MO3UIIMOHHOM 3allMCH YUCIIA: KOJTUYECTBO U(P B 3aIUCH,
IPU3HAK JEIMMOCTH YKCJIa HA OCHOBAHHME CUCTEMBI CUMCIEHUS. AJITOPUTM NIEPEBOJIA LIEJIOTO
quciia U3 P-M4HOM cUCTEMBI CUMCIIEHUS B AECATUUHYIO. AJITOPUTM NIEPEBOJIA KOHEUHOM P-1uHoi
IpoOU B IECATUUHYIO. AJITOPUTM MEPEBO/IA LIEIO0Tr0 YKCia U3 AECATUYHON CUCTEMbBI CUUCTICHUS B
P-nunyto. [lepeBos KoHEUHOH necaTUYHON ApoOu B P-nunyto. JIBouyHas, BOCbMepUYHas U
HIeCTHAIaTepUYHAsI CHCTEMBI CUMCIIEHUS, CBSI3b MEX1y HUMH. AprUpMETHUECKHUE OTlepaluu B
MO3ULMOHHBIX CUCTEMAX CUUCICHUS. 1 poutHas ypasHo8euweHHas CUCmema CHUCiIeHus.
Heouuno-oecamuunas cucmema c4UCIeHU.



Konuposanue texcroB. Koguposka ASCII. Ognobaiitabie KoaupoBku. CTaHmapT
UNICODE. Koguposka UTF-8. Onpenenenne nHPOPMAMOHHOTO 00BEMA TEKCTOBBIX
coobuienuii. Dopmatsl rpaduueckux daitnos. Tpéxmepnas rpadpuka. OpakraabHas rpapuka.

Komuposanue 3Byka. OnieHka HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX TPH
3a/laHHBIX YaCTOTE JUCKPETU3ALMU U Pa3psIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [ToHSITHS, OTHOLICHUS MEXIY HOHATHAMH, a0CTpaKLus, 000IIeHHE,
CpaBHEHHUE Kak jorudyeckue npuémel. Cunnoeusm. llonstue Boicka3biBaHus. Bricka3biBaTebHbIC
dopmel (ipenukathl). KBaHTOPHI CYIIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue onepauuu. Tadbmuisl ncTUHHOCTH. Jlornyeckue BeipakeHus. Jlormueckue
TOJecTBa. [{oka3aTenbCTBO JTIOrMUECKUX TOXKAECTB € IOMOIIbIO Ta0IUI UCTUHHOCTH.
Jlormueckue onepanuy 1 ONEpaluy HajJ MHOXKECTBAMHU.

3aKoHbl aNreOphl JOTMKU. DKBUBAJIEHTHBIE TPE0Opa30BaHusl JJOTHUECKUX BhIPAKEHUN.
Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUI.

Jlornueckue GpyHKINUU. 3aBUCHMOCTh KOJTMYECTBA BOZMOXKHBIX JIOTHYECKUX (DYHKIUI OT
KOJIM4YecTBa apryMeHToB. [lonHble cucTeMbl TOrn4ecKuX (pyHKIIUH.

Kanonuueckue Gpopmbl joruueckux BoipaxkeHuid. CoBepilieHHbIe AU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI KX TOCTPOCHUS O Ta0JINIIe UCTUHHOCTH.

Jlornueckue 3J€MEHThI B COCTaBE KOMIIBIOTEPA.

[IpeacraBnenue Henbx Yucea B NaMATU KoMibioTepa. OrpaHU4eHHOCTh 1hara3oHa
YKCeJl IPU OTPAaHUYEHUU KOJIMYECTBA pa3pAoB. Ilepenonnenne pa3psaHoil CETKU.

[IpencraBnenune BENIECTBEHHBIX YMCE B AMSATH KOMITbIOTEpA. 3HAYAIlasl 4acTh U
NopsAIOK uncia. Jlnamna3oHn 3HaYeHUH BelleCTBEHHBIX unceln. [IpobieMbl XxpaHeHus
BEIIECTBEHHbIX YUCEJI, CBA3AHHBIE C OTPAaHMUEHUEM KOJIMYECTBA pa3psA0B. BeinonHeHue
orepanuil ¢ BeECTBEHHbIMU YHCIIaMH, HAKOIIJICHUE OIIUOOK MPU BBIUMCICHUSIX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThI MPOCTEHIINX AITOPUTMOB YIIPABIICHUS
VCIIOJTHUTEIIIMU U BBIUUCIUTEIBHBIX alrOPUTMOB. OTpeiesieHne UCXOAHBIX JaHHBIX, IPU
KOTOPBIX JIFOPUTM MOXKET J1aTh TPeOYEMbIil pe3ybTar.

Oransl pelieHus 3a1a4 Ha Komnbiorepe. MHCTpyMeHTallbHbIE CpeicTBA: TPAHCIATOP,
OTIAAuUK, NpodunupoBuMK. KomMnunsauus u uHTEpnperanus nporpamMmm. BupryanbHbie
MaIIUHBI.

WuTerpupoBanHas cpena pa3paboTku. Metonbl oTiaaku nmporpamm. Mcnonb3oBanue
TpaccUpOBOYHBIX Tabaui. OTnanouHblii BeIBOJ. [lomaroBoe BeImosHEHHE IpOrpaMMbl. ToUYkH
ocTaHoBa. [IpocMOTp 3HaUE€HUI IEPEMEHHBIX.

S3p1k mporpammupoBanus (Python). Tunsl JaHHBIX: 11E€0YHCIEHHBIE, BEILIECTBEHHBIE,
CUMBOJIbHBIE, JJorndeckue. Bersinenus. Cnoxnble ycnoBus. Llukisl ¢ ycnosuem. Lukis no
nepeMeHHOo. B3anMo3aMeHseMOCTh pa3InyHbIX BUA0B LUKIOB. VIHBapuaHT LUKIIA.
CocraBieHne UKJIIa C UCIIOJIB30BAHUEM 3apaHee ONPEAEIEHHOTO MHBAapUaHTa IIUKIIA.

JlokyMeHTupoBaHue nporpamm. Mcnonb3zoBanue kKoMMeHTapueB. [lonroroska onucanust
IIPOrpaMMbl U HHCTPYKLUU AJIS TIOJIB30BATEIS.

AAropuTMbl 00pabOTKH HaTypaJIbHBIX YUCE, 3alUCAaHHBIX B TO3UIIMOHHBIX CHCTEMAax
CUHCIIEHUS: pa30MeHHe 3aiCH YHUCiIa Ha OT/AEIbHbIE HU(PbI; HAXOXKIEHUE CYyMMBI U
npou3BeneHus Hudp; HAXOXKACHHEe MaKCUMaIbHOW (MUHUMAIIbHOMN) HUDPHI.

HaxoxneHue Bcex MpoCThIX YUCEN B 33JaHHOM Auana3oHe. [Ipeacrasnenune uncna B
BUJIe HA0Opa MPOCTHIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEACHHUS B CTEIIEHb.

O06paboTka JaHHBIX, XpaHALUXcs B (paiinax. TexcToBble U 1BOMUHbIE (ailnibl. DailnoBble
nepeMeHHble ((aitnoBble yka3aTenu). Urenue u3 ¢aiina. 3anuch B (aii.



Pazouenue 3amaun Ha moazanaqu. [loamporpammel (nporeaypsl u GpyHkImmn). Pexypcus.
PexypcuBHbie 00beKTHI ((hpakTainsl). PekypcuBHbie nponeayps! U pyHKiun. Mcnonbp3oBanue
CTEKa JJIsl OpraHU3alM1 PEKYPCHUBHBIX BHI30BOB.

Hcnonp3oBanue cTaHAapTHON OMOIMOTEKH SA3bIKa MporpaMMmupoBanus. [logkirouenue
OMOIMOTEK MOAIIPOrpaMM CTOPOHHUX IMPOU3BOIUTENCH. MOIYIbHBIN MPUHLIUI IIOCTPOCHUS
IIPOrPaMM.

Yucnennsie MeToabl. TouHOe 1 MpUOIMKEHHOE pelIeHns 3aauu. UNCIeHHbBIE METO/IbI
pelLIeHHs ypaBHEHHIA: METOA repedopa, MeTo1 MoJIOBUHHOTO AeneHus. [Tpubnmxénnoe
BBIYUCIICHHE JUIMH KPUBBIX. Brruncienue miomaaeid Guryp ¢ momMoIibio YUCICHHBIX METOI0B
(MeTo MPSAMOYTOJILHUKOB, MeTOA Tpamneiuii). [lonck makcumyma (MUHUMYMa) (GYHKIIUN OJTHON
IIEPEMEHHOI METO/10M IIOJIOBUHHOIO JIEJIEHUSI.

O06paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE PYHKIMH S3bIKA IPOTPAMMUPOBAHHUS JIJIS
00pabOTKH CUMBOJIBHBIX CTPOK. AJNITOPUTMBI 00paOOTKHU CUMBOJIBHBIX CTPOK: MOACUYET
KOJIMYECTBA MOSBJICHUIN CUMBOJIA B CTPOKE; pa30MEHUE CTPOKH Ha CJI0BA MO MPOOeIbHBIM
CUMBOJIaM; TTOMCK MOJCTPOKU BHYTPH JIaHHOM CTPOKH; 3aMeHa HalJICHHON MOJICTPOKU Ha
IPYTyIo CTPOKY. [ 'eHepalins Bcex cloB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIONINX 33 JaHHBIM
orpannueHusiM. [IpeoOpa3zoBanue yncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBsbl 1 IOCTIEI0BATENBHOCTH Unce. Boruncnenne 0600IEHHBIX XapaKTePUCTUK
3JIEMEHTOB MacCHBA WU YHUCIIOBOM MOCTIEA0BATEIHHOCTH (CyMMBI, IPOU3BEICHUS, CPEAHETO
apuQMeTUYECKOro, MUHUMAaJIbHOTO U MAaKCUMAaJIbHOTO AJIEMEHTOB; KOJIMYECTBA SJIEMEHTOB,
YIOBJIETBOPSIOLIUX 3a/IaHHOMY yCIIOBHIO). JIMHEHHBIN MOMCK 3a1aHHOTO 3HAUYEHUSI B MAaCCHBE.

CoptupoBka oJHOMEpHOT0 MaccuBa. [IpocTbie METOIbI COPTUPOBKH (METO/I IMy3BbIPHKA).

JIByMepHbIE MacCUBBI (MaTpHULIbl). AJIrOpUTMbI 00paOOTKU JBYMEPHBIX MAaCCUBOB:
3aro0JIHEHHUE JBYMEPHOIO YMCIOBOTO MaccHBa I10 33JaHHbIM IpaBUjIaM; IIOUCK 3JIEMEHTA B
JIBYMEPHOM MAaCCHBE; BBIYMCIEHUE MAKCUMYMa (MUHUMYMa) U CYMMBI 2JIEMEHTOB JIBYMEPHOI'O
MaccHBa; epPeCcTaHOBKA CTPOK U CTOJIOLOB IBYMEPHOI'O MacCHBa.

Paszpabomxa npoepamm ons pewtenuss npocmvix 3a0a4 aHAIU3a OAGHHBIX (0UUCMKA
OaHHbIX, KIACCUDUKAYUS, AHATU3 OMKIOHEHULL).

NHpopmManoHHbIE TEXHOJIOTHH

TexcToBbllt iponieccop. Penaktuposanue u popmatupoBanue. [Iposepka opdorpadun u
rpamMMatuku. CpeacTBa MOMCKa M aBTO3aMEHbI B TEKCTOBOM Ipoiieccope. Mcnonb3oBanue
ctiiield. CTpyKTypUpOBaHHbBIE TEKCTOBBIE TOKYMEHTBI. CHOCKH, OTJIaBJICHHUE, KOJOHTUTYJIBL.
KonnextuBHas pabora ¢ JokyMeHTaMu. IHCTpYMEHTBI peLleH3UPOBaHMsI B TEKCTOBBIX
nporeccopax. O0naunsle cepBuchl. [lenoBas nepenucka. Pedepar. [IpaBuna nurupoanus
UCTOYHUKOB 1 oopmiieHHs Oubarorpapuueckux cchiiok. OpopmiieHre crucka JuTepaTypsl.
Cranaaptsl OubarorpaduuecKux onucaHuil. 3HaKOMCTBO C KOMIIBIOTEPHON BEPCTKOM TEKCTA.
TexHnueckue cpeacTBa BBoa TekcTa. CrielIMaan3upOBaHHbIE CPEACTBA PEAAKTUPOBAHUS
MaTEMaTHYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3374l aHAJIN3a JaHHBIX: IPOTHO3UPOBAHUE,
KJaccuuKalus, KiacTepu3alys, aHajau3 oTKJIoHeHu!. [locieoBaTenbHOCTh pelieHus 3a1a4
aHaJ3a IaHHBIX: cOOp MEePBUYHBIX JaHHBIX, OYMCTKA U OL[EHKA KauecTBa JaHHBIX, BBIOOD W/WIH
MOCTPOCHHUE MOJIEIH, TPeoOpa30oBaHue TaHHBIX, BU3yaTU3alsl JaHHBIX, HHTEPIIPETAIU
pe3ynbraToB. [IporpaMMHbIe cpeACcTBa U HHTEPHET-CEPBUCHI 1151 00paOOTKH U MpEACTaBICHUS
naHHbiX. bonpiue manaple. MammHHOE 00yueHre. 3a/1auyi UCKYCCTBEHHOTO HHTEIIIEKTA.

AHanu3 JaHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0auIl. Beruricienue cyMMel, CpeIHEro
apuMeTHUIecKoro, HanboJbIIEro (HaMMEHBIIIET0) 3HAYEHHS 1hana3oHa. Beruncnenue
Kod(uImeHTa KOppEIsuu ABYX psAaoB NaHHBIX. [locTpoeHune cTon04aThiX, TMHEHYaThIX U



KpyroBbeIx auarpamm. [loctpoenue rpadpukoB dyuknmii. [lonbop nmuHMM TpeHaa, penieHne 3auaa4d
IIPOrHO3UPOBAHUS.

UucnenHoe pelieHre ypaBHeHUM ¢ MOMOIIIbIO T10100pa napamerpa. OnTUMU3ALMS KaKk
MOWCK HAMJIYYIIero pelieHus B 3alaHHbIX ycIoBHaX. LleneBas GyHKIMs, OorpaHUYEHHUS.
JlokanbHbIE U TTI00AIBHBIH MUHUMYMBI 11€JIeBOM QyHKIuH. Perenue 3a1a4 onTHMU3AIIH €
MOMOIIBIO AJIEKTPOHHBIX TAOJIHII.

11 KUIIACC

TeopeTnyeckune 0CHOBBI HH(POPMATUKHI

Teopernueckue moaxoab! K olieHKe KonuuecTBa nHpopMaru. CKOpocTh nepeaayn
JAHHBIX.

Cucrembl. KOMIIOHEHTHI CHCTEMBI U UX B3auMoielicTBre. CUCTEMHBIN P QeKT.
YnpasneHnue kak nH(GOpMalmoHHbIN nporecc. OOpaTHas CBS3b.

Monenu u moaenupoBanue. Llens MmonenupoBanus. AJeKBaTHOCTh MOJIEIN
MOJIETTUPYEMOMY OOBEKTY WIIH MPOILIeCCy, Ledn MoAenupoBanus. opmanu3aius NpUKIaaHbIX
3ajad.

[IpencraBienue pe3ynbTaTOB MOJCIUPOBAHUS B BUJIE, YJOOHOM JIJIsl BOCIIPUSTHS
yenoBekoM. ['paduyeckoe npencraBieHne JaHHbIX (CXeMbl, TaOJIHIIBI, TpadUKH).

I'padbr. OcnoBHbie nousTust. Bunsl rpados. Onucanue rpadoB ¢ MOMOIIBIO MATPHI]
CMEXHOCTH, BECOBBIX MaTpPHII, CIICKOB CMEKHOCTHU. Perienne anropuTMU4ecKHX 3a1ad,
CBSI3aHHBIX C aHAIU30M IpadoB (MOCTPOSCHUE ONTUMAIBHOTO MMYTH MEX]y BepIIHHaMHu rpada;
OIpeziesieHUe KOJIMYECTBA Pa3IMUHbIX IyTel MEX/ly BEpLIMHAMU OPUEHTHPOBAHHOTO
AIUKIINYeCKOro rpada).

Hepensi. bunapuoe nepeo. JlepeBbs noucka. Criocodsl 00xoaa nepesa. [Ipencrasienne
apu(MeTHYECKUX BhIpa)KEHUN B BUJE JiepeBa. [IUCKpeTHbIE UTPBI ABYX UTPOKOB C MOJHOM
uHpopmanueit. [loctpoenue nepesa nepedopa BapuaHTOB; ONUCAHUE CTPATETUU UTPHI B
Ta0JIMaHON (hopMe. BEIMTPHINITHBIC ¥ MPOUTPHIITHBIC TIO3UIMH. BEIUTPBIITHBIC CTPATETHH.

CpenctBa HCKyCCTBEHHOTO MHTEIIEKTa. CepBUCH MAIIMHHOTO MEPEBOIA U
pacrnio3HaBaHus ycTHOM peun. KoruutuBHble cepBuchl. aeHTH QUK U TOUCK N300pakKeHUH,
pacrnioznaBanue yimil. CamooOydaromuecsi CHCTeMbl. ICKyCCTBEHHBIN MHTEIIIEKT B
KOMIIBIOTEPHBIX Urpax. Mcronb3oBaHre METOI0B UICKYCCTBEHHOT'O MHTEIUIEKTa B 00yYaromnx
cucreMax. Vcrnosib30BaHle METO0B UCKYCCTBEHHOI'O MHTEIIEKTa B poOoTOTeXHUKE. IHTEepHeT
Berieil. [lepcnekTBBI pa3BUTHSI KOMIIBIOTEPHBIX UHTEIEKTYaIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

dopmannzanus NoHATHS anropurMma. MammHa TeroprHra Kak yHuBepcaabHasi MOJEIb
BblyKciieHui. Te3uc Yépua-TrropuHra.

O1eHKa CI0XKHOCTH BBIYUCICHUH. BpeMst paboThl M 00bEM HCIIONIB3YeMOM MaMsATH, UX
3aBUCUMOCTB OT pa3Mepa UCXOAHBIX JaHHBIX. OlleHKa aCHMIITOTHYECKOH CII0KHOCTH
AJITOPUTMOB.

ITorck IpOCTBIX YKCEI B 33JaHHOM JUANa30HE ¢ NOMOLIBbIO AJITOPUTMA «PELIETO
OparocdeHar.

MHoropa3psiiHbIe LeNbIe YNCIIa, 3aJa4l JUIMHHON apu(pMETHKU.

CrnoBapu (accoliiaTUBHbIE MAaCCHBBI, OTOOPAKEHHUS).

JlepeBbs. Peanusanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J\BondHbIe (OMHApHBIE)
JIepEBBSL.



JlmHaMu4ecKkoe MporpaMMHUPOBAHUE KaK METO/I PEIICHUS 33]]a4 C COXPaHEHUEM
MIPOMEKYTOUHBIX PE3YyJIbTATOB.

[TonsiTrie 06 00BEKTHO-OPUCHTHPOBAHHOM TIPOrpaMMUpoBaHUU. OOBEKTHI U KIIACCHI.
CaoticTBa U MeTOABI 00BEKTOB. OOBEKTHO-OPHUEHTUPOBAHHEIN aHanu3. PazpaboTka mporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO MOAX0Aa. HKanCysusi, Haclie0BaHue, MOIUMOphu3M.

Cpenpl ObICTpOIt pazpaboTku mporpamm. [IpoektupoBanue naTepdetica Moab30BaTEINS.
Hcnonk30BaHre TOTOBBIX YIIPABIISIEMbIX JIEMEHTOB JIJISl TIOCTPOSHUsI HHTepderica.

O0630p sA3BIKOB TIpOrpamMmMupoBanusi. [loHATHE 0 apagurMax IporpaMMUPOBAHUS.

HNHpopManoOHHbIE TEXHOJIOTHH

Oranbl KOMIIBIOTEPHO-MAaTEMATUUECKOI0 MOJIEIIMPOBAHUS: IIOCTAHOBKA 3a]auH,
pa3paboTKa MOJEH, TECTUPOBAHUE MOJIEIH, KOMIIBIOTEPHBIM SKCIEPUMEHT, aHAJIU3 Pe3yJIbTaTOB
MOJIETITMPOBaHUS.

Jckpernsanys Ipyu MaTeMaTH4eCKOM MOJIEIUPOBAHUYN HEMPEPBIBHBIX ITPOLIECCOB.
MonenupoBanue ABrkeHUs. MoaenupoBaHie OMOIOTHYecKUX cucteM. MaremaTuueckue
MOJIEJIN B 9KOHOMHKE. BpIuncnuTenbHple SKCIIEPUMEHTBI C MOJETISIMHU.

O06paboTka pe3yabTaToOB dKCIIepUMeHTa. MeTol HauMEeHbIINX KBapaToB. OLeHKa
YHCJIOBBIX MTAPAMETPOB MOJIEJINPYEMBIX OOBEKTOB U MpolieccoB. BoccTaHOBIEHHE 3aBUCUMOCTEN
10 pe3yJIbTaTaM 3KCIEPUMEHTA.

MMuTanimoHHOE MOZEINPOBAHNUE.

Tabnuunble (pensiuoHHbIe) Oa3bl TaHHBIX. Ta0auIa — MpeAcTaBICHUE CBEACHUN 00
OJTHOTUIHBIX 00BekTax. [lose, 3anuck. Kimrou Tabnuiel. PaboTa ¢ roroBoii 6a30i 1aHHBIX.
3anonHenne 6a3bl JaHHBIX. [lonck, COpTUPOBKA U PUIBTPAIUS TaHHBIX. 3alIPOCH Ha BEIOOPKY
JaHHBIX. 3alpocCkl ¢ MapaMeTpaMy. Beraucisemsie 1osis B 3a1pocax.

MHoroTabanunbie 6a3b1 JaHHBIX. THITE CBsA3eH MeX Ay Tabunuamu. BHenHui kimroy.
[{enocTHOCTH 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX. SI3bIK ynpaBiIeHUs
nanabiMu SQL. Co3manue nmpocThIX 3armpocoB Ha si3bike SQL Ha BBIOOPKY TAHHBIX U3 OJTHOM
TaOJIULIBL.

Hepensimmonnsie 60a3pl JaHHBIX.

NHuTtepuer-npriioxenus. [lonsaTre o cepBepHON U KIIMEHTCKOM 4acTsAX caiTa.
TexHomorust «KJIMEHT — cepBep», €€ JocToMHCTBA U HenocTaTku. OcHOBHI si3bika HTML u
kackagHbix Tabsmi ctusieit (CSS). @opmbl Ha BeO-CTpaHUILE.

Pa3zmenienue BeO-caiiToB. Yciryra XocTuHra. 3arpyska ¢aiaos Ha caidT.

BBoa n3o06paxkeHuil ¢ UCIOJIb30BaHUEM PA3INYHBIX LIUPPOBBIX YCTPOHUCTB (LIUPPOBBIX
¢doTroanmnapaToB 1 MUKPOCKOIIOB, BUJICOKAMEP, CKAaHEPOB U T. 11.). [ paduyeckuii pegakTop.
Paspemenne. Kagpuposanue. Mcnpasienue nepcnektussl. ['ucrorpamma. Koppekuus ypoBHel,
Koppekius 1Beta. ObeciBeurBaHue IBETHBIX U300pakeHuil. Peryms. PaboTa ¢ oGnactsmu.
DUIbTPBL.

MHorocnoitasie n3o6paxenus. TexctoBble cinou. Macka ciosi. Kanansl. Coxpanenue
BbIJIeNIeHHON oOnacTh. [ToaroToBKa MiLTIOCTpaIuii 171 Be6-caiiToB. AHUMUPOBaHHbIE
U300pakeHUs..

Bekropnas rpaduka. [Ipumutussl. U3MeHneHune nopsijika sneMeHToB. BeipaBHuBaHueE,
pacupenenenue. ['pynnuposka. Kpusbie. @opMaThl BEKTOPHBIX pUCYHKOB. Mcnionp30BaHne
KOHTYpOB. BekTopu3zanus pacTpoBbIX H300paKeHUI.

[TpuHIMIIBI TOCTPOEHUS U peAAKTUPOBAHUS TPEXMEPHBIX Mojieneid. CeTouHbIe MOJENH.
Martepuansl. MogenupoBaHre UCTOYHUKOB ocBeleHus. Kamepbl. AqAUTUBHbBIE TEXHOIOTUN
(3D-mpunTeps). [ToHsATHE 0 BUPTYAIBbHON PEaTbHOCTH M JIONOJTHEHHOH PeabHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
10 kiacc

2 yaca B HeJIeJIr0, Bcero 68 yacos

No KoanyecTBo yacoB
HaumMeHoBaHue pa3iesioB H TeM MPOrpaMMbl BocnuraTtejbHbINi KOMIIOHEHT
n/n
Jlexuus | CemuHapsl
Pasznmen 1. Lludposas rpaMOTHOCTH
KomneroTep - yHus bH WCTB
1.1. g 5 f0TEp - YHUBCPCAIBLHOC yCTPOUCTBO 2 1 | DopmupoBanue 310poBoro u 6e30macHOro oopasa KHU3HH,
OOPAabOTKH AaHHBIX OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO, B TOM YHUCIIE
1.2. ITporpammuoe obecnieueHue 2 2 | 3a cuét cobumoieHus TpeboBaHmit OE30MACHOM IKCILTyaTallii
1.3. KOMIIbIOTEPHBIE CETH 1 cpeAcTB HHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI1
1.4. HNudopmannonHas 6€30MacHOCTb 3 2
Wroro no pazneny 8 2
Paznen 2. TeopeTnueckue 0OCHOBBI HH(POPMATUKH
2.1. [TpencraBienne HHGOPMALIUU B KOMIIBIOTEPE 3 6 | ChopMUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU, IOCTHKEHUSIM
2.2. OcHOBBI anredpbl JOTUKU 1 3 | HayYHO-TEeXHHUYECKOTO Iporpecca 1 00IIeCTBEHHON PaKTHKH,
3a CU€T MOHUMAaHUS POJIM MH()OPMAITMOHHBIX PECYPCOB,
2.3. KomnbrotepHas apupmeTrnka 1 3 | uaopmanmoHHBIX TIpOIIECCOB
Uroro mo pazneny 5 12
Paszgen 3. Anroput™msl 1 IpOrpaMMHUpPOBAHKE
3.1 BBe/ieHue B IpOrpaMMHpOBaHHe 2 8 | Murepec k cepam mpodeccHoHanbHOMN AeSTeNbHOCTH,
3.2. BcnoMorarenbHble alropuTMbl 1 3 | cBsA3aHHBIM
33 UHcIIeHHbIE METO/IbI 3 | ¢ MHpOpPMATHKOI, NPOrPAMMUPOBAHUEM 1




3.4. AnTopuTMBI 00paOOTKH CHMBOJIBHBIX JaHHBIX 1 3 | uH(OPMALMOHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSX HayKu MHPOPMATHUKU U HAYYHO-TEXHUYECKOTO

35 A 606 0 3 mporpecca, yMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymieid

"~ JIFOPUTMEL 0OPADOTKI MACCHBOB npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC

TUJTAHBI

Hroro no pazneny 5 20

Paznen 4. UapopManimoHHbIE TEXHOJIOTHUI
dopMHUpOBaHUE OCO3HAHHOTO BHIOOPA U TOCTPOCHUE

4.1. O06paboTka TEeKCTOBBIX JOKYMEHTOB 0 5 PMHD . p p
WHIUBUIYATBHON TPACKTOpHUH 00pa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U

4.2. AHanu3 JaHHBIX 0 3 y . m p
noTpeOHOoCTEN

Hroro no paznery 0 8

PesepB yuebHOro BpeMeH! 5

Bcero 18 50

11 kiace

2 Jaca B HEJIEII0, Bcero 68 yacoB

Ne KoanyecTBo yacoB

n/m HaumeHoBaHuUe pa3aeioB U TeM MPOTrPaMMbl BocnuTtaTte/bHBIH KOMIIOHEHT

Jlexuus | CemuHapbl
Paznen 1. Teopernyeckue ocCHOBBI HH(OPMATUKH
dopmupoBaHUe HHTEpPeca K 00yUEHHUIO U TIO3HAHHUIO,
1.1. WNudopmanus 1 nuHGOPMAIIMOHHBIE TPOLIECCHI 2 JM100603HATENBHOCTh; TOTOBHOCTH U CLIOCOOHOCTH K

camM000pa30BaHUI0, UCCIIEI0BATEILCKOM ACITEIbHOCTH,




OCO3HAHHOMY BBIOOPY HAIPABIECHHOCTH U YPOBHSI OOYUCHHS
B JTaJIbHEUIIIEM

1.2. MopenupoBanue 1 4

Hroro no pazueny 3 8

Paznen 2. AropuT™bl U IpOrpaMMUpPOBAHUE

2.1 ODJEMEHTBI TEOPHH T OPHTMOB 1 3 | ChopMupoBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, JOCTHKCHHUSIM

2.2. ANTOPUTMBI U CTPYKTYPBI JAHHBIX 4 11 | Hay4HO-TEXHUYECKOTO Iporpecca U 00IIeCTBEHHOM
MIPAKTUKH, 32 CUET TOHUMAaHUS POJTH HH(DOPMAIIMOHHBIX

POTPaMMHUPOBAHUS

Utoro no pazneny 6 20

Paznen 3. MapopManmoHHbIC TEXHOIOTHH

3.1. KomneroTepHO-MaTeMaTuuecKoe MOASTUPOBAHU 2 5 .

OMIIBIOTCPHO N CCKOC MOZCIPO N Nutepec k chepam mpodeccnoHanbHOM eATeTbHOCTH,

39 Basbl TAHHBIX 1 4 | CBA3aHHBIM ¢ HHPOPMATHKOH, IPOTPAMMHUPOBAHHUEM H
WH(OPMAITMOHHBIMU TEXHOJIOTUSIMHA, OCHOBAaHHBIMU Ha

3.3. Be6-caiiTsl 1 2 | DOCTIKEHUSIX HayKd MH(POPMATHKU U HAyYHO-TEXHHUUYECKOTO
nporpecca, yMEHHe COBEpIIaTh OCO3ZHAHHBIN BHIOOD

3.4. Kowmmbrotepras rpaduka 1 3 | 6yaymeit npoeceun 1 peanu3oBbIBaTL COGCTBEHHDIE
’KM3HCHHBIE TITAHBI

3.5. 3D-MonenupoBanue 1 4 3HE ¢

Hroro no paznery 6 18

Peseps yuebHOTO BpemeHun 7

Bcero 15 53




YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE OBPA30OBATEJIBHOI'O MTPOIECCA

OBA3ATEJIbHBIE YUYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA
1. Cemaxun U. I'. Undopmatuka. 10 kmacc : yueOnuk 6a3zosoro ypoas / U. I' Cemakun, E.
K. Xennep, T IO [leuna. - 3-¢ usn., crepeorut. - M.: [Ipocsemenue, 2021 -264 c.: ui. -
ISBN 978-5-09-081089-0.
2. Cemaxun Y. I'. Uupopmatuka. 11 knacc : yae6HuK 6a3zoBoro yposas / . I' Cemakus, E.

K. Xennep, T IO [leuna. - 3-¢ usn., crepeorut. - M.: IIpocsemenue, 2021 -224 c.: uin. -
ISBN 978-5-09-080855-2.

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJIA
1. Ungpopmamuxa. Y4aeOHO-METOAMYECKUH KypHAT s yuuTeneld napopmatuku — M.
N3narensckuit nom «IlepBoe ceHTIOps».
2. Unghopmamuxa 6 wxone. Hayuno-npaktudeckuii xypHai — M.: «O06pa3oBaHue u
nH(popMaTHKaY.
3. Ungopmamuxa u obpasosanue. Hayuno-npakruueckuii xypHain — M.: «OOpa3oBanue u
uH(popMaTHKaY.

H1DPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET
1. Caiit onmummoman HI'Y/ www.olympic.nsu.ru
2. Meroaunueckas noanepxka Kypca uradopmaruku / kpolyakov.spb.ru

3. Y4eOHO-METOAMYECKHE MaTepHalbl, [OJIrOTOBJICHHBIC COTPYAHUKAMH  Ka(eapbl
auckpetHol MatemaTrku U nHpopMatrkun CYHI HI'Y / https://wiki.nsunc.com

4, CaliT IUCTAaHUMOHHON MOAroTOBKH K onmuMnuanaM / https://informatics.msk.ru

TPEBOBAHIA K KOMIIVIEKTALIM KOMITBIOTEPHOI'O KJIACCA

Teopernuecknii MPaKTHUKYyM JIOJDKEH MPOBOAUTHCS B Ay IUTOPUH, YACTIO paOOUUX MECT B
KOTOPOH JOJKHO 00eCTiedrBaTh HHANBUIYATBHYIO paboTy. AyAUTOPUs JOKHA OBITH OCHAIIIEHA
MIPOEKTOPOM C BUICOTEPMHUHAJIA IEPCOHATILHOTO KOMITHIOTEPA Ha HACTCHHBIN YKPaH.
KommbroTepHbIit TPaKTUKYM JOJKEH MMPOBOIUTHCS B KJIacCe, OCHAIIIEHHOM KOMIIbIOTEpaMu (13
pacueta 1 KOMOBIOTEp HAa OJIHOTO yYalllerocs + KOMIbIOTep A7 npernoaasarens). Komnsiorepsl
JUTSL YY9AIUXCs JOJKHBI OBbITh CHAOXKEHBI CTAHIAPTHBIM KOMILIEKTOM: CUCTEMHBIM OJIOKOM,
MOHHTOPOM, YCTPOHCTBOM BBOJIa TEKCTOBOM MH(GOPMAIIUU ¥ MAHUITYJIMPOBAHUS SKPAHHBIMU
00BEKTaMu, T.€. KJIaBUATYPOU U MBIIIBIO, IPU ITOM OCHOBHASI KOH(PUTYpAILHsS KOMITBIOTEpa
JOJKHA 00ecTeynBaTh y4yaleMycsl MyJIbTHMeIna-BO3MOKHOCTH: BHIC0-U300paKeHuE,
KaueCTBEHHBIN CTEPEO3BYK B HAYIIHUKAX, pEYeBOM BBOJ ¢ MUKpOQoOHa U Jp. Bce koMmbrOTephI
JOJIKHBI OBITH 00BEIMHEHBI B JIOKALHYIO CETh U UMETH BBIXO] B IHTEepHET.

Hpe;mar acTCA MPCAYCMOTPETh BO3MOKHOCTD UCIIOJIB30BAHUSA TAKOT'O OGOpy,Z[OBaHI/ISI,
KaK:

e npuHTep (uepHO/Oenoit neuat, popmara A4), xKenaTesneH JOMOJIHUTEIbHBIN IIBETHON
HPUHTEP, BO3MOXKHO UCIOJIb30BAHNE MPUHTEPOB O0NIBIIOrO hopmara;

e 1u(POBOI IPOEKTOP (PEKOMEHIyEeTCSl KOHCOJIbHOE KpEeTJIeHHEe HaJl 5KpaHOM WIIN
MIOTOJIOYHOE KPETJICHNE), TTOJICOSAMHIEMBIN K KOMITBIOTEPY TPEToIaBaTes;


https://wiki.nsunc.com/
https://informatics.msk.ru/

® YCTpOICTBA JJI BBO/IA BU3YAIbHOM U 3BYKOBOM MHGOpMaIu (CKaHep, Iu(poBoi
doToanmapar, MukpooH, BuicoKkamepa, web-kamepa u 1p.);

® YCTPOMCTBA BBIBOJIA 3BYKOBOI MH(MOpMAIIMH, 2 UMEHHO HAYIIHUKH JIJISl HHUBHLY aTbHON
paboThI CO 3BYKOBOM MH(pOpManneil, r(pOMKOTOBOPUTEINHN C YCHIUTEIIEM;

® yCTpOKMCTBa co3ianus rpaduueckoit HHGpoOpManuu (rpaduuecKuil IIaHIIeT), KOTOPbIe
UCTIONB3YIOTCS IJIsl CO3JaHUs M PEIaKTUPOBAHMS rpaduuecKux 0OBEKTOB, BBOJIA
PYKOIMCHOTO TEKCTa;

® YCTPOMCTBA JUIs CO3/IaHUsI My3bIKaJIbHOU MH(POpMAIUH (My3bIKaJIbHbBIC KJIABUATYPHI,
BMECTE C COOTBETCTBYIOLIMM ITPOrPAMMHBIM 00€CTICUCHHEM ), TO3BOJISIONINE yUAIIUMCS
CO3/1aBaTh MYy3bIKAJIbHBIC MEJIOIUH, aPaHKUPOBATh MX, CIBIIIATH UX UCIIOJIHEHHE,
pElaKTUPOBATh UX;

e ympaBisieMble KOMITBIOTEPOM YCTPOMCTBA /ISl OCBOCHUS YUAITUMHCS IPUHITUIIOB
NPOCTEUIIMX TEXHOJIOTUH aBTOMATUYECKOTO YIIpaBiieHus (YIpaBlIeHHE MO TPUHITUITY
00paTHO¥ CBSI3H M T. 11.).

TPEBOBAHIS K I[TIPOTPAMMHOMY OBECIIEUEHHIO KOMIIBIOTEPOB

Ha kommbroTepax, KOTOpbIC PAaCIOIOKEHbBI B KaOMHETe NH(POPMATUKH, TOJDKHA OBITh
yCTaHOBJIEHa onepannoHHas cucrema Windows mimm Linux, a Takxe Heo0Xoaumoe
IPOrpaMMHO€E 0OecIieYeHHe:

e TtekcToBbIi perakTop (brmoknot nmn Gedit) u TekcToBsIit poreccop (Word wim

OpenOffice Writer);

e Ttabmuunslii npoueccop (Excel umu OpenOffice Calc);

e cpenctBa i paboTel ¢ 6a3amu naHHBIX (Access mm OpenOffice Base);

e rpaduueckuii pexakrop Gimp (http://gimp.org);

e penakTop 3BykoBoil nH(popmanuu Audacity (http://audacity.sourceforge.net);

e nporpamma st 3D-monenuposanust Blender (https://www.blender.org/);

e cpena nmporpammupoanust Wing IDE 101 (http://wingware.com/downloads/wingide-

101);

e uHTEpIpeTaTop sA3bika Python 3.
U JIpyrUe MpOrpaMMHBIEC CPEICTBA



http://wingware.com/downloads/wingide-101
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