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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma no mH(pOpMAaTHKE HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHWUU K pe3yibTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTesIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OO0Q, a Taxxe (henepanpbHOU paboueii TPOrpaMMbl BOCIIUTAHHUS.

[Tporpamma o nHGOpMaTUKE MAET MPECTABICHHE O IENsIX, 00IIeH cTpaTernu
00y4YeHHs, BOCIIUTAHUS U PAa3BUTHUSI OOYUAIOIIUXCS CPEACTBAMU MH()OPMATUKH Ha
0a30BOM YpOBHE, YCTaHABIMBAET OOs3aTeNbHOE MPEIMETHOE COJEp)KaHue,
peyCMaTPUBAET €ro CTPYKTYPUPOBAHUE 110 pa3jaesiaM 1 TeMaM.

[TporpamMma o uHpOpPMATHKE OMPEEAeT KOIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JJs KaXIO0TO rojia U3y4eHus, B TOM YUCIIe
JUISL COZIEPKATEIIbHOTO HATOJHEHMsI Pa3HOrO BHJAa KOHTPOJS (MPOMEXKYTOYHOM
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX IPOBEPOYHBIX pabor,
roCy/1apCTBEHHON UTOTOBOW aTTECTAIUN).

[TporpamMma no nHGOpPMATHKE SIBISIETCS OCHOBOI /ISl COCTABIICHUS! aBTOPCKUX
y4eOHBIX MPOTpamMM, TEMAaTHIECKOTO MIJIAHUPOBAHUS Kypca YUUTEIIEM.

[enstmu nzydeHnss THPOPMATHKH Ha YPOBHE OCHOBHOTO 001IIEro 00pa3oBaHUs
SIBJISTFOTCSL:

¢bopMUpOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH WH(DOPMATHUKH, IOCTHKCHHSIM HAyIHO-TEXHUYIECKOTO
nmporpecca W OOIINECTBEHHOW NPaKTHKH, 3a CUET pa3BUTHS MPEACTaBICHUU 00
WHPOPMAIIMK KaK O BAKHEHIIIEM CTPATETUYECKOM pPecypce pa3BUTHUS JIMYHOCTH,
rocy/apcTBa, OOIECTBA, IOHUMAHUS pOJIM HH(POPMAIMOHHBIX MPOLECCOB,
WH()OPMAITMOHHBIX PECypcoB W HWH(GOPMAIMOHHBIX TEXHOJOTHA B YCIOBUIX
undpoBoi TpaHchopmanum MHOTHUX chep )KU3HU COBPEMEHHOTO OOIIECTRA;

oOecreyeHne YCJOBHiA, CIIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMHUYECKOTO
MBILUICHUSI KaK HEOOXOJUMOTO YCJIOBHUS MPO(PECCHOHATbHON AESITEITbHOCTU B
COBPEMEHHOM HMH(POPMAIMOHHOM OOIIECTBE, MPEANOIAraroero CrnocoOHOCTb
oOyuaromerocss pa3OuBaTh CIOXKHBIE 3a7a4dl Ha 0o0Jiee MPOCThIC TO/A3aJauH,
CpaBHHMBATh HOBBIC 33J]a4M C 3aJauaMu, PEIIEHHBIMU paHee, ONpeeaTh Iaru s
JOCTHKEHHSI pe3yiibTaTa U TaK Jajee;

dbopMHpOBaHWEe W PaA3BUTHE KOMIICTCHIIUNA OOYy4YalOImMUXCsi B 001acTH
WCITOJIB30BaHUsI WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HAHWW, YMEHHW W HaBBIKOB pabOThl ¢ WHGOpMAIUeil, MporpaMMHpPOBAHHUS,
KOMMYHHKAIII B COBPEMEHHBIX IU(PPOBBIX Cpelax B YCIOBUSX OOECHEUYCHHUS
UHGOPMAITMOHHON 06€301MaCHOCTH JTMYHOCTH 00YJarOIIErOCs;

BOCIIHTAHHUE OTBETCTBEHHOT'O U U30UPATEIbHOTO OTHOLICHHS K MH(GOPMAIIUH C
y4€TOM MPABOBBIX M ITHYECKHX ACIEKTOB €€ PaclpOCTpaHEHHs, CTPEMJICHHUS K
NPOAODKCHUIO 00pa3oBaHusi B 001acTd WHQPOPMAIMOHHBIX TEXHOJIOTHHA U



CO3UIATEIbHON JACSITENbHOCTH C NPUMEHEHHUEM CpPEICTB HH(POPMAIIMOHHBIX
TEXHOJIOTUH.

HNudpopmatnka B OCHOBHOM 00111eM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAy4YHOM JIMUCUMIUIMHBI, U3yYarolen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATHU3aIlMU UHPOPMALIMOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  O0JacTd  NPUMEHEHUs  HUHDOPMATUKH, TPEXKAE  BCETO
uH(OPMAIMOHHBIE TEXHOJIOTUH, YIPABICHUE U COIIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HHQOPMATUKHM U UHGOPMAILIMOHHON
NEeSATETbHOCTH.

NUzyuenne wHGOpMATUKH  OKa3blBa€T  CYIIECTBEHHOE  BJHMSHHE  Ha
dbopMupoBaHHEe MHUPOBO33PEHHUSI OOYYaAIOLIErocs, €ro J>KU3HEHHYIO MO3UIHIO,
3aKJIa/IbIBAET  OCHOBBbl ~ TMOHMMAHHUS  MPUHUUIOB  (YHKUMOHUPOBAHUS U
UCITI0JIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTUH KaK HEOOXOJUMOTO MHCTPYMEHTA
OPAKTHUYECKU JI00OM JEATEeIbHOCTH W OAHOrO U3 Hauboyiee 3HAUYUMBIX
TEXHOJIOTUYECKUX JOCTUKECHUIN COBPEMEHHON HUBUIIM3AUUU. MHOTHE TPEAMETHBIE
3HaHUA U CIIOCOOBI JESATEIBHOCTH, OCBOCHHBIE OOYYaAIOLUIUMUCS NpPU H3YYCHHUU
uH(OPMATUKU, HAXOJAT NPUMEHEHUE KaK B paMKaxX 00pa3oBaTesIbHOTO Ipoliecca,
TaK U B MHBIX )KM3HEHHBIX CUTYAILMsIX, CTAHOBSITCS 3HAYUMBIMU 151 POPMUPOBAHUS
Ka4yeCTB JIMYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (POPMUPOBAHUE METANPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB O0yUEHUSI.

OcHoBHBbIE 331aun yueOHoro npenmera «Mudopmatuka» — chopmupoBats y
00yUaroIMXCs:

NOHMMAaHUE TMPUHIUIIOB YCTPOWCTBA M (YHKIMOHUPOBAHUS OOBEKTOB
u(GpPOBOro OKPY>KEHUs, MPEJCTaBiICHUs 00 HCTOPUU W TEHACHIMSIX Pa3BUTHUSA
uHbOpMaTUKU neproaa uudpoBoii Tpanchopmalu COBPEMEHHOTO O0IIECTBA;

3HaHUS, YMEHUSI U HaBBIKM TPAMOTHOW MOCTAHOBKH 3aJ1ay, BO3ZHUKAIOIIUX B
MPAKTUYECKON NEeATEIbHOCTH, IJI UX PEHICHUS C MOMOIIbI0 MHPOPMALMOHHBIX
TEXHOJOTHM, YMEHUS M HaBBIKM (DOPMATU30BAHHOTO ONMCAHUSA TMOCTaBICHHBIX
3ajady;

0a30Bbic 3HAHWS 00 WH(GOPMAIMOHHOM MOJICIUPOBAHUHA, B TOM YHUCJE O
MaTEeMaTUYeCKOM MOJCIUPOBAHUY;

3HAHUE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYp MU YMEHUE NPUMEHSTh 3TU
3HAHUA JUIS MOCTPOCHMS aJrOPUTMOB PEUICHHs 33/Jay M0 UX MaTeMaTHYEeCKUM
MOJIETISIM;

YMEHUST U HaBBIKM COCTAaBJEHHUS MPOCTHIX NPOrpaMM IO MHOCTPOCHHOMY
AITOPUTMY Ha OJTHOM M3 SI3BIKOB POrPaMMHPOBAHUS BHICOKOTO YPOBHS;

YyMEHUST ¥ HaBbIKU J(P(EKTUBHOTO HCIOJIb30BAaHUS OCHOBHBIX THUIIOB
IPUKJIATHBIX MporpamMm (MIPUIOKEHUH) 0011ero Ha3HAYeHUs U UHPOPMAIIMOHHBIX



CHUCTEM JJISl PEIIEHUSI C UX MOMOIIBIO MPAKTUYECKUX 3a/ad, BiaJeHue 0a30BbIMU
HOpMaMu HH(OPMALIMOHHOW HSTUKM M TpaBa, OCHOBaMHU HH(OPMALMOHHON
0e30ITacCHOCTH;

yYMEHHE TPaMOTHO MHTEPIPETHPOBATH PE3YJIbTAThl PEUICHUS MPAKTUYECKHX
3aJa4 C TIOMOINBIO HMH(OPMAIMOHHBIX TEXHOJIOTUH, MPUMEHSTh MOJIyYCHHbIE
pe3yJIbTaThl B MPAKTUUECKON AEITEIbHOCTH.

lemn u 3amaun u3ydeHuss MHPOPMATHKH HA YPOBHE OCHOBHOIO OOIIETO
00pa30BaHus ONPEIEIAIOT CTPYKTYPy OCHOBHOTO COJIEpKaHUS y4eOHOTO MpeIMeTa
B BUJIE CJICAYIOLINX YETHIPEX TEMAaTUUYECKUX Pa3eioB:

UQpoBasi FPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HH(POPMATHKHU;

aJITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(POPMALIMOHHBIE TEXHOJIOTUH.

Ha uzydenue nnpopmarvku Ha 6a30BOM ypOBHE Ha 3204YHOM OTAEICHUU B 9
KJlacce OTBOAUTCA 36 4acoB, M3 KOTOPBIX 18 yacoB Ha ayauTOpHBIE 3aHATHA U 18
94acoB Ha CaMOCTOSITENIbHOE U3yUeHHE.

KOPPEKIIMOHHO-PA3BUBAIOILIAA HAITPABJIEHHOCTD

Tpebyercs o00s3arenbHOE TIpa@UUEecKOe OTpPakKEHUE HOBOM Uil DIyXUX
oOyuaronuxcst TepMuHosioru. [loanexamas orpaboTka Ha ypoKax TeEMaTHUYeCKas U
TEPMHUHOJIOTUYECKAsl JIEKCHKAa JOJDKHA BOWTHM B CJIOBAapHBIM 3amac IIIyXUX
obyuaromuxcsi. [Ipexne Bcero, 3To obecreunBaercs Onaromaps BKIIOUCHHUIO
JIEKCUYECKUX €IUHUILl B CTPYKTYPY CJIOBOCOYETAHHUM, NMPEIJIOKEHUM, TEKCTOB. Ha
ypOKax NPOBOAMUTCS ClelMalbHAas padoTa HajJ MNOHUMAHHMEM, MPUMEHEHUEM B
CaMOCTOATENIbHON peyH, BOCIPUITHEM (CITyXO3PUTENIbHO U (WJIM) Ha CIIyX C YUYETOM
YPOBHSL CIIyXOpPEUEBOTO pa3BUTUs OOyYarOIIMXCS) M JIOCTATOYHO BHSTHBIM U
€CTECTBEHHBIM BOCIIPOM3BECHUEM TEMATHUECKON U TEPMUHOJIOTHYECKOM JIEKCHKH,
a Tak)Ke JIEKCUKU 110 OpraHu3aluy y4eOHOM AesITeNbHOCTH 00yYarOIINXCs Ha YPOKE.
YacTp JAaHHOTO PEYEeBOro Marepuaja, yXKe 3HAKOMOro OO0ydarolIUMCs, MOXKET
oTpabaThIBaThCSl HA KOPPEKLMOHHO-Ppa3BUBAIOIIUX Kypcax "Pa3Butue BocnpusTus
U BOCIIPOM3BENIEHUS YCTHOW peun" NpU COBMECTHOM IUIAHWPOBAHUU PaOOThI
YUUTEJIEM-TIPEIMETHUKOM W yuHuTelneM-Ae(EeKToNoroM  (CypAoneaarorom),
peanu3yromuM JaHHble Kypchl. Ha KOppeKIMOHHO-pa3BHBAIOUIMX Kypcax y
00y4aroIMXCsl 3aKPEIUIIOTCS YMEHHUS BOCTIPUATUS (CIYXO3pUTEIBHO U (MJIM) Ha
CIyX C YYETOM YPOBHSI MX CIYyXOPEYEBOIO Pa3BUTHs) M JOCTATOYHO BHSATHOTO U
€CTECTBEHHOI'O BOCIIPOU3BEECHUS JAHHOTO PEYEBOTO MaTepHaa).

Ji1st TouHOM nepeaayn 10001 HHPOpPMALUKU B ONTPENEIEHHON Mepe 0Ty CTUMO
UCIIOJIb30BaTh SI3bIK ECTOB. BBHICIIMM YpOBHEM yCBOEHUS 3HAYEHUUH BBICTYIAET
TOJIBKO SI3BIK CJIOB.

NudopmaTtuka kak y4yeOHass JUCUMIUIMHA WIPaeT BaXKHYIO pPOJb B

IIO3HAaBATCIIbHOM, COLHNOKYJIBTYPHOM, JIMYHOCTHOM pPAa3BUTHHU O6yan-OIHI/IXCH C



HapylIeHUSIMH ClyXa. 3a CuUeT COJAepKaHHUS MPOTPaMMHOrO MaTepuania
oOydaromuecss OCBauBalOT CHocoObl paboTel ¢ uWH(pOpMaLUen, OBIAAEBAIOT
IpUEMaMU MBICIUTEIbHON JEATEIbHOCTH, CIIOCOOHOCTHIO OPUEHTHPOBATHCS B
CUTyallud, YMEHHUAMU [PUBOJUTH apPryMEHTHl, (OPMYJIHPOBATh BBIBOJBL,
KPUTHUYECKH OCMBICIMBATh IpenocTaBiseMble cBeAeHUs. OlHa U3 LIEHTPaJIbHBIX
JUHUA  00pa3oBaTeIbHO-KOPPEKIMOHHOW pabOThl Ha Yypokax HWH(OPMATUKU
3aKJII0YaeTCcsl B 00€CIeYeHUH OBJIAICHUS O0YyYarolMMUCS C HapYLIECHUSIMHU CIIyXa
Ha4YaJIbHBIMU (yH/IaMEHTAIbHBIMU 3HAHUSIMU HAYYHBIX OCHOB MUH(OPMATUKH, B T.4U.
OpEICTaBICHUSAMM O TakKUX Ipoleccax, Kak IpeoOpa3oBaHue, Iepenadya Hu
ucnojp30BaHue MH(popmaumu. Ha 3TOl OCHOBE NPOMCXOIUT O3HAKOMIIEHHE C
pOJIBI0 MH(POPMAITMOHHBIX TEXHOJOTMH M KOMIBIOTEPHON TEXHUKU B Pa3BUTHU
oO11ecTBa, OCyIIECTBIsIETCS (OPMUPOBAHUE HAYYHOM KapTuHbBI Mupa. [Ipu stom
oOyduenne  wHPOpMATUKE  MPEIyCMATPUBAET  MPAKTUKO-OPUEHTHUPOBAHHBIN
xapaktep. C onopoil Ha OCBaMBAEMbIM TEOPETHUUECKUI MaTepuan o0ydaromuecs ¢
HapyLICHUSAMH CiIyXa JOJDKHBI IUIAHOMEPHO OBJIAJeBaTh YMEHHUSIMH pabOThl Ha
KOMIBIOTEPE, a  TaKkKe  CIOCOOHOCTBbIO  MCHOJb30BaTh  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUH, YTO MO3BOJIMUT CO3/AaTh (GyHIAMEHT ISl OCBOCHHUS
Kypca HHQOPMATHKU Ha TMOCIEAYIOIIUX ToAaxXx OOy4YeHHsS M OPUEHTHPOBATHCS B
criekTpe npodeccuit, HemocpeACTBEHHO CBsi3aHHbIX ¢ OBM. Jlpyras BaxkHast TUHUS
00pa30BaTeIbHO-KOPPEKIIMOHHON ~ pabOThl  3aKiIOYaeTcs B IPEOAOJICHUU
HEJOCTaTKOB IO3HABATENIbHOM c(epbl M €€ pa3BUTHM, a TaKKE B BOCHUTAHHUU
MOJIOKUTEIBHBIX JINYHOCTHBIX KaueCTB OOYYArOMIMXCS C HAPYIICHUSIMH CIIyXa Ha
MmaTtepuane ydeOHou mucuuiuHbl «MHbopmartuka», B YacTHOCTH, 3a CYET
UCTIONB30BaHUSI B y4eOHOM TIpOIlECCE COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHH. 3OT0 Tpedyer QOpMUPOBaHUS KYJIbTYphl YMCTBEHHOTO TpYyJa,
Pa3BUTHS CIIOBECHON peUH Kak CpeJICTBA KOMMYHHMKAIIMN U MHCTPYMEHTa O3HAHMS,
Pa3IMYHBIX CBOWCTB BHHMMAaHUSA, JIOTMKH, BOOOPa)KEHWsS; BOCIHTAHUS BOJIEBBIX
YCUJIMH, YTO TIO3BOJIAET OOYyYarommMMcs OCYIIECTBIATh TOCIEI0BATEIbHYIO
peanu3almio aaropuTMa 3allJlaHUPOBAaHHBIX JEHCTBUH, TOUHYIO (QHUKCALUIO U
00pabOTKY JaHHBIX, JIOBEJACHUE HauyaTON pabOThI O KOHIIA.

VYueonsii mpeamer "HMHdopmaTuka" OTHOCUTCS K YHUCITY JUCIUIUIMH,
MpeIyCMaTPUBAIOIIUX BBITIOJHEHUE TMPOEKTHBIX padboT. BriOop Tembl mpoekTa
OCYIIECTBIISIETCS C YIETOM BO3MOKHOCTEH Ka)KAO0T0 rIyXxoro o0yyatomierocsi. OnsIt
IPOEKTHON JeATeNbHOCTH OyAeT ImoJjie3eH oOydamwleMycss Kak B y4yeOHOM
IpOLECCE, TaK U B COLIMATILHON MTPAKTHKE.



COJAEPKAHUE OBYUYEHUA
9 KIIACC

Hu¢posass rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTerun 0€30MacHOro NOBeAeHUS B Hel

['noGanwHas cetb MuTepHET. IP-anpeca y3noB. CereBoe XpaHEHHE JTaHHBIX.
MeTonbl MHIMBUIYATBHOTO U KOJIJIEKTUBHOTO pa3MelIeHus HOBOU MHGOpMALIMH B
Nurepuere. bonbplime paHHble (MHTEPHET-JAHHBIE, B YaCTHOCTU JIaHHbIC
COIIMAJIbHBIX CEeTEH).

[Tonarue o0 mHOpMaIMOHHOW 0€30MacHOCTH. YTPO3bl WH(POPMAILIMOHHOM
Oe3omnacHoCcTH TpU padboTe B ria00adbHON CETH U METOJbl MPOTUBOJCHCTBUS HM.
[IpaBuna Oe3omacHoW ayTeHTH(UKAIMU. 3amUTa JUYHOW WHGOPMAIMK B
Nutepnere. be3onacueie crpareruu noseaeHust B Uartepuere. [Ipeaynpexnenue
BOBJICYCHHUSI B JICCTPYKTHUBHBIE W KPUMHHAIbHBIE (DOPMBI CETEBON aKTUBHOCTU
(xu0epOyITMHT, GUIIKMHT U ApYyrue GOpMBI).

Pa6oTa B vHPpOPMALIMOHHOM NPOCTPAHCTBE

Bunsl gestensHoct B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHI (TIOYTOBast CIyk0a, BUICO-KOH(PEPEHII-CBA3b U APYTHE), CIPABOYHBIC
CITY>KOBbI (KapThl, pacliCcaHus U JIPYTUE), TOUCKOBBIE CITYKOBbI, CITY>KObI OOHOBJICHUS
porpaMMHOro obecredueHuss U Jpyrue ciayk0bl. CepBHUCHI TOCYJapCTBEHHBIX
yciayr. OOnauHble XpaHuiuiia JaaHHbiX. CpencTtBa COBMECTHOM pa3pabOTKu
JNOKYMeHTOB (oHyaiiH-oucel). IlporpammHoe oOecneueHne Kak BeO-CepBUC:
OHJIAITHOBBIE TEKCTOBBIE U rparuecKue peJakTOPbl, CPeIbl Pa3pabOTKH MPOrPaMM.

Teopernueckue 0CHOBbI HHPOPMATUKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopnens. 3agauu, perraembie ¢ MOMOIIbI0 MoaenupoBanus. Knaccuduxarmm
Mojeseil. MarepuanbHble (HaTypHbIe) 1 HHPOpMAaIMOHHbIe Moenu. HempepbiBHbIE
U JuckpeTHbie Mmozenu. Mmuranuvonnsie monaenu. UrpoBbie Mogenu. OlieHka
aJIeKBATHOCTU MOJIENTU MOJIETUPYEMOMY OOBEKTY U IIEJISIM MOJICTUPOBAHMUS.

Tabnuunbie Mogenu. Tabnuiia Kak npeacTaBiIeHUE OTHOIICHHUS.

ba3pl gansabix. OTOOp B Tabmuie CTPOK, YJOBIECTBOPSIOMIUX 33JaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pedbpo, myTb. OpuUEHTUPOBAHHBIE U HEOPUEHTHPOBAHHBIE
rpadel. [nuHa (Bec) peOpa. BecoBas marpunia rpada. JlnuHa myTH MEXTy
BepimiHamu rpada. [louck onrumanbHoro nmytu B rpade. HauanbHas BepiivHa
(MCTOYHUK) U KOHEYHAs! BEpIINHA (CTOK) B OPUEHTUPOBAHHOM Tpade. Brruncnenue
KOJIMYECTBA MyTEH B HAMMPABICHHOM aIlMKINIeCKOM Tpade.



Jepero. Kopens, BepmmHa (y3en), uct, pedpo (ayra) nepeBa. Beicora nepesa.
[Toxnepeso. [Ipumeps! ncnons3oBanws nepeBbeB. [lepebop BapuaHTOB C MOMOIITHIO
JepeBa.

[TonsiTue MaTeMaTUyecKOM Mojenu. 3aJayd, pelaeMble € MOMOIIbIO
MaTEeMaTU4YeCKOoro (KOMIbIOTEPHOI0) MojenupoBanus. OTiIrure MaTeMaTu4eCcKou
MOJIEIM OT HATYPHOM MOJIEIM W OT CJOBECHOro (JIMTEpATypHOIO) OINHCAHUs
oOBeKTa.

DTanbl KOMIIBIOTEPHOTO MOJIEIUPOBAHMS: TTOCTAHOBKA 3a/layd, MOCTPOEHUE
MaTEeMaTU4YeCKOM MOJIeNU, MPOTPaMMHasl peann3alus, TECTUPOBaHUE, ITPOBEICHNE
KOMITbIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yIbTaTOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI U TPOrPaMMHUPOBaHUE

Pa3pa6oTka aJiropuTMOB M IPOrpamMm

Pazouenne 3amaun Ha noxazagaur. CocTaBieHUE aIrOPUTMOB M IIPOrpamMM ¢
UCIIOJIb30BAHUEM BETBJICHUM, LMKIOB M BCIIOMOTATENbHbIX aQJITOPUTMOB JJIf
YOpPABJICHHUS UCIOIHUTENIeM P0oOOT mim ApyruMU HMCIOTHUTEISIMH, TaKUMHU Kak
UYepenamxka, YepTEKHUK U IPYTUMMU.

Tabmuunbie BenmnuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. COCTaBJICHHE U
OTJIaJIKa IPOrPAMM, PEATU3YIOIINX TUIIOBBIE aIrOPUTMbI OOPAOOTKH OJTHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, [LIkonpHbII ATTOpuTMHUYECKUN SI3BIK): 3al10JIHEHHUE YUCIOBOTO
MacCHBa CIIyYallHBIMH YHCJIAMH, B COOTBETCTBUU C (HOPMYJION WM MyTEM BBOJA
YUCeJl, HAaXOXJICHHUE CYMMBI DJIEMEHTOB MAacCHBA, JIMHEHHBIA TOWCK 3aJaHHOTO
3HAYEHUS B MacCUBE, MOACUYET PJIEMEHTOB MacCHBa, YOBICTBOPSIONIUX 33 JTAHHOMY
YCJIOBHIO, HAXOXKJIEHHE€ MHUHHUMAJIBHOTO (MaKCHUMAaJIbHOTO) 3JIEMEHTa MAacCHBa.
CopTHupoBKa MaccHBa.

OOpaboTKa MOTOKA JaHHBIX: BBIYHCICHHWE KOJWYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHHHUMAJIbHOTO W MAaKCHUMAaJIbHOTO 3HAYEHHUS 3JIEMEHTOB
MOCJIEIOBATEIBLHOCTH, YAOBIECTBOPSIOINX 3aJJaHHOMY YCJIOBHIO.

Yupasiienue

VYnpasnenue. Curnan. O6patHas cBsi3b. [lodydeHue curuaaoB oT HU(GPOBHIX
JAaTYUKOB (KacaHuWsi, pPacCTOSIHUS, CBETa, 3BykKa u jpyroro). IIpumepsr
UCITI0JIb30BAHUS PUHIIUIIA OOPATHOU CBSI3M B CUCTEMAX YIIPaBJICHUS TEXHUYECKUMU
YCTPOMCTBAMHU C MOMOIIIbIO JATYUKOB, B TOM YUCJIE B POOOTOTEXHHUKE.

[Ipumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABJICHUS JABUKEHHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoyHas JIMHUS AaBTO3aBOJIa, ABTOMAaTHU3HPOBAHHOE
yIpaBJIeHHE OTOIVIEHUEM JIOMa, aBTOHOMHAs CUCTEMA YIPABJICHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYTUE CUCTEMBI).

HNudopmManuoHHbIE TEXHOJIOT U

DJIEKTPOHHbIE TA0JIMIIbI



[TonsiTue 06 3neKTPOHHBIX TabauIax. TUIBI JaHHBIX B STYEHKaX FIEKTPOHHON
Tabnuiel. PenaktupoBanue u popmatupoBanue tTabnuil. Bctpoennsie GyHKIMN 115
OMCKAa MAaKCUMyMa, MHHUMYMa, CYMMBbI M CpeOHEro apupMeTHUYECKOro.
CoptupoBKa [JaHHBIX B BbLICJIEHHOM AuanasoHe. llocTtpoeHue auarpamm
(rucTorpamMma, Kpyroeas JAuarpamMma, TOYedHas javarpaMma). Beibop Tuna
JarpaMMBbl.

[IpeoOpazoBanue hopmys npu kKonrpoBaHuu. OTHOCUTEIbHAS, A0COTIOTHAS U
CMEIIaHHas aJpecarusl.

VY cOBHBIE BBIUNCIIEHUS B 3JIEKTPOHHBIX Tabaunax. CyMMHUpOBaHHUE U OJICUET
3HAYEHUH, OTBEUANONIIMX 3aJaHHOMY YycioBut. OOpaboTka OOJbIIUX HAOOPOB
naHHBIX. YnCcIeHHOE MOIETMPOBAHUE B 3JIEKTPOHHBIX TabIUIaX.

NudopmManuoHHbIEC TEXHOJIOTMH B COBPEMEHHOM 00111eCTBe

PoJib MH(POPMALIMOHHBIX TEXHOJOTUN B Pa3BUTUU SKOHOMHMKHU MUpaA, CTPaHBI,
pernona. OTKpbITbIE 00pAa30BATEIbHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ UHPOPMATUKONW U HHPOPMAITUOHHBIMHU TEXHOJIOTUSIMHU:
BeO-In3aiiHep, MPOrpPaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIIOKEHH,
TECTUPOBIIHUK, APXUTEKTOP MPOTrPAMMHOT0 OOECTIeUeHUs, CIIEHUATIHICT M0 aHATIHU3Y
JaHHBIX, CHCTEMHBIN aAMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOTI'O OBIIEI'O
OBPA30OBAHUA

N3yuenne wHGOpMATHKM HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
HAIpPaBJICHO Ha JOCTH)KEHHE OOYYarOIIMMHUCA JTUYHOCTHBIX, METANpPEAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OCBOCHHUSI COJEPKaHUS YUEOHOTrO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl MMEIOT HANpaBICHHOCTh Ha pEIIeHHe 3ajad
BOCIHUTAHUSA, PA3BUTHA M COLHMAIM3AIMN OOYYaIOIIUXCS CPEICTBAMHU y4eOHOIro
peIMeTa.

B pesynbraTte usydyeHus MHGOPMATHKM HA YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanus y oOyyatouierocs 0yayT chOpMHpPOBaHbI CIEAYIONIME JIMYHOCTHBIC
pe3yibTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOE OTHOLLIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HAacJe/IMI0, MOHMMaHWe 3HauYeHUs] MHPOPMATUKU KaK HAYKH B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, BJIAJICHUE JOCTOBEPHON HMH(pOpMaLUe O MepesoBbIX
MHUPOBBIX U OTEUECTBEHHBIX JOCTHXKEHHSIX B o00sacTé UHPOPMATUKU U
UH(POPMAIIMOHHBIX TEXHOJIOTHM, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX O
uudpoBoi TpaHchopMaUU COBPEMEHHOTO OOIIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OpUEHTALIUs HA MOPAJIbHBIE IEHHOCTH U HOPMbI B CUTYAIIMSIX HPABCTBEHHOTO
BbIOOpPA, TOTOBHOCTH OLIEHWBATH CBOE MOBEACHHUE M MOCTYIKH, a TAaKXKE MMOBEACHHE
Y MIOCTYTIKU APYIUX JIIOJEH C MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM
OCO3HAHUSl TIOCJIEJACTBUNA TMOCTYNKOB, AaKTUBHOE HENPUITHE aCOUUAIbHBIX
MOCTYIIKOB, B TOM 4mciie B IHTepHeTe;

3) rpa:KIaHCKOr0 BOCIIMTAHUS:

IPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBUIAX MEXIMYHOCTHBIX
OTHOIICHU! B KOJIJIEKTUBE, B TOM UHCJIE B COIIMAIBHBIX COOOIIECTBAX, COOIIOACHNE
npaBuil 0€30M1aCHOCTH, B TOM YHCIIE HABBIKOB 0€30MacHOTr0 MOBE/ICHUS B UHTEPHET-
cpene, FOTOBHOCTh K pa3HOOOPa3HO COBMECTHOM ESITEIbHOCTH MPHU BBINIOJHEHUN
y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHUE K
B3aMMOIMOHMMAHUIO U B3aUMOIIOMOIIM B IpOIEcCe ITONW y4eOHOM AesITeNbHOCTH,
TOTOBHOCTb OIIEHUBATH CBOE MOBEICHHUE U TTOCTYIKH CBOMX TOBAPHUIIEH C MO3ULIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

4) HeHHOCTEed HAYYHOT' 0 MIO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUECKUX TMPENICTaBIeHU 00 uHbOpMaIuwy,
UH(POPMAITMOHHBIX npoueccax " UH(POPMALIMOHHBIX TEXHOJIOTUSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOU



MIPAKTUKHU U COCTABJISIONINX 0a30BYI0 OCHOBY JJISI IOHUMAHHS CYyIITHOCTH HAyYHOU
KapTUHBI MUPA;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO00pa30BaHHUIO, OCO3HAHHOMY BBIOOpPY HAIMpPaBICHHOCTH U
YPOBHSI 00yUY€HHUs B JlajbHEHIIIEM;

OBJIQJICHUE OCHOBHBIMH HaBbIKAMHM HCCJIEAOBATEIbCKON JI€SITEILHOCTH,
YCTAaHOBKA HA OCMBICJICHHE ONBbITA, HAOMIOACHHUN, TOCTYNKOB U CTPEMJICHHE
COBEpPUICHCTBOBaTh NYyTH JOCTWKEHHUS HMHIAMBHUIYAJbHOIO W KOJUIEKTUBHOIO
OJiaronosyuus;

c(hOpMUPOBAHHOCTh MH(POPMALIMOHHON KYJbTYpbl, B TOM YHCIJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMHU TEKCTaMH, CIPaBOYHOM JIUTEpaTypOM,
pa3HOOOpa3HBIMU CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJOTHHA, & TAKKE€ YMCHHUS
CaMOCTOSITEJIbHO OTPEIEIATh eI CBOEro 00y4YeHus, CTaBUTh U (POPMYJIHPOBATH
JUIsl ce0si HOBBIE 3aaud B yu€Oe M IO3HABATENbHOW JESITENIbHOCTH, pa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIBHOU JI€SITEIbHOCTH;

S) dpopmupoBaHus KYJbTYPHI 310POBb:

OCO3HAHUE LIEHHOCTH XU3HH, OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 3/I0pPOBBIA 00pa3 U3HM, B TOM YHUCJIE W 3a CYET OCBOCHUS U
coOuroieHrs TpeboBaHu 6€30MaCHOM PKCILTyaTalliy CPEACTB HHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOTr0 BOCIIUTAHUS:

UHTEpPEC K MPAKTUYECKOMY H3y4YeHHI0 mpodeccuid U Tpyda B cdepax
npodeccuoHaNTbHON NEATEIIbHOCTH, CBSI3aHHBIX c uH(}OpPMATUKOMH,
IPOrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJIOTMSIMU, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX HayKd MH(DOPMATUKHA U HAYIHO-TEXHUYECKOTO TIPOTPecca;

OCO3HAHHBIM BBIOOP © TOCTPOCHHWE WHIWBHUAYATbHOW  TPACKTOPUU
00pa3oBaHMs U )KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB
U TIOTPEOHOCTE;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pemieHusi, B TOM 4YHCIEe C Y4Y4E€TOM BO3MOXKHOCTEH WH(DOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

8) amanranum o0yuyaouerocss K M3MEHAIOUMCH YCJIOBHSAM COLMAILHOM
U IPMPOJHOM Cpeabl:

OCBOEHHE OOYYalOIIMMHKCS COLIMAJIBLHOTO OIbITa, OCHOBHBIX COI[MATBbHBIX
poJieil, COOTBETCTBYIOIIMX BEAYIIEH NESITEIBHOCTH BO3pAacTa, HOPM M MPABUI
00I11IECTBEHHOIO MOBE/IEHU, (POPM COIMANBHON KU3HH B TPyIIax U coO0IIecTBax,

B TOM YUCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
METANIPEIMETHBIE PE3YJIBTATBI



MertanpenmMeTHble pe3ysibTaThl OCBOCHHS MIPOrpaMMbl MO HH(OpMAaTHKE
OTpaXaroT  OBJIAJCHUE  YHHUBEPCAJIbHBIMH  Y4€OHBIMM  JACUCTBUAMH  —
ITI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbBIE YUeOHbIE /1eiicTBUS

ba3oBble J1ornyeckue 1eicTBus:

yMEHUE ONpEeNeNsaTh TMOHATUSA, CO3[aBaThb OO0O0OIIEHUs, YCTaHABIUBAThH
aHaJIOTUH, KIAaCCU(PUIIUPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
Ul KJaccu(ukanuu, ycTaHaBIMBAaTh NMPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXKIACHUS, JIeTIaTh YMO3AKIIOUCHUS (MHIYKTUBHBIC, JICTyKTUBHBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO03/1aBaTh, NMPUMEHSATh U NPEOOPa3OBBIBATH 3HAKU M CHUMBOJIBIL,
MOJIEJIA U CXEMBI ISl pelIeHUs] yueOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus yueOHOW 3amaun (CpaBHHBATh
HECKOJbKO BAapHAHTOB PEIICHHS, BBHIOMPATh HaWOoOJIee MOIXOIANUNA C y4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

bopMyIMpOoBaTh BOMPOCH, (UKCUPYIOIIKME pPa3pblB MEXIY pEabHbIM U
JKEJIaTeIbHBIM COCTOSIHHEM CHTYalluu, 00bEKTa, U CAMOCTOSTEIPHO yCTaHABINBATh
MCKOMOE U JIAaHHOE;

OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MHPOPMAILIKIO, TTOJTYUEHHYIO
B XOJI€ UCCJIEI0BAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JasIbHEMIlee pa3BUTHE MPOIIECCOB, COOBITHI U
WX TOCTEACTBUSl B QHAJOTUYHBIX WJIM CXOJIHBIX CHUTYaIlUsAX, a TAKKE BBIJIBUTATh
MPEANOJI0KEHUS 00 MX PA3BUTHH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATh JeUUUT WH(OpMAIUU, NAHHBIX, HEOOXOAUMBIX JI PEUICHUS
MOCTaBJICHHOM 3aJauH;

MPUMEHSTh PA3JIUYHBIE METOJIbI, MHCTPYMEHTHI U 3aIlpPOCHl MPHU TOUCKE U
otbope WH(POPMAIUA WU JAHHBIX M3 HCTOYHUKOB C YYETOM MPEIIOKCHHOU
y4eOHOM 3a/1a4M 1 3aIaHHBIX KPUTEPUEB;

BBIOMpATh, aAHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEACTABICHHUS,;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMy  MpeAcTaBICHUS
uHOpMaAIMU U WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJOKHBIMU CXEMaMH,
JuarpaMMamu, MHOM rpaduKoil 1 uX KOMOMHAIUSAMU;

OIICHMBATh HAAEKHOCTh HMHPOPMALMU MO KPUTEPHUSM, MPEIJI0KEHHBIM
yUHUTENIEM UIH CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO;

3¢ (EeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.



KoMMmyHMKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIE HeiCTBUSA

Oo0menue:

COTIOCTABIIATh CBOM CYXJICHHS C CYXKIECHUSMHU JIPYTUX YYACTHUKOB UAJIOTa,
00HapY>KUBATh Pa3InuMe U CXOACTBO MO3UIIMM;

MyOJIMYHO TIPEACTABIATh PE3YJIbTAThl BHITIOJHEHHOTO OIbITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS], IPOEKTA);

CaMOCTOSITEIbHO  BBIOMpaTh (opmMaT BBICTYIUIGHHS C Y4YETOM 3aj1a4
Mpe3eHTAIlMd U OCOOCHHOCTEH ayJAMTOPUU U B COOTBETCTBUU C HUM COCTaBJISATH
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eITEJIBHOCTD (COTPYIHUYECTBO):

MOHMUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYAJIHHON
paboThl TpHU peNIeHUU KOHKPETHOW NPOOJIEeMBbI, B TOM YHCJIE TPU CO3IaHUU
WH()OPMAITMOHHOTO TIPOJIYKTA;

MPUHUMATh 11€JIb COBMECTHOM HMH(POPMAIMOHHON NESITEIHLHOCTH MO CcOOpYy,
obpabotke, mepemade, dopManuzanuu WHPOpPMAIUK, KOJJIEKTUBHO CTPOUTH
JEUCTBUS TI0 €€ MOCTIKCHHIO: PACIPEACNIATh PO, JOTOBAPUBATHCSA, O0CYKIaTh
MIPOIIECC U PE3YIHTAT COBMECTHON PabOTHI;

BBITIOJTHSATH CBOKO YacTh paboThl ¢ MH(opMarued uiaum MH(QOPMAIMOHHBIM
MPOJYKTOM, JOCTHTas Ka4eCTBEHHOTO pe3yjbTaTra MO0 CBOEMY HAIpaBJIEHUIO U
KOOPJIMHUPYS CBOM JICUCTBHS C IPYTUMU WICHAMHU KOMaH/IbI;

OIICHMBATh KA4€CTBO CBOETO BKJIaAa B 00U HH(DOPMAITMOHHBINA MPOIYKT 10
KPUTEPUSIM, CAMOCTOSATEIIBHO C(hOPMYJIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS;

CpaBHMBAThb PE3yJbTaThl C HCXOAHOM 3aJadyel W BKJIAJ KaXJOro 4YieHa
KOMaH/Jbl B JIOCTHI)KEHHE PE3yJbTaTOB, pa3AeisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBJISITH TOTOBHOCTD K MPEOCTABICHUIO OTUETA TIEPE/T TPYIIION.

PeryJsiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiicTBUS

Camoopranusanus:

BBISIBIISAITh B JKM3HEHHBIX M YYEOHBIX CHUTyaIUsX MpoOJeMbl, TpeOyromue
peleHus;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JaX K TPHUHATHIO pEHICHHN
(MHIWBUIYabHOE MIPUHSITHE PEIICHUH, MPUHSATHE PEIICHUI B TPYTIIIE);

CaMOCTOSITENIbHO COCTaBIISITh AJNTOPUTM PELICHHS 3aJadyd (WM ero 4acTh),
BBEIOMPATH CIOCOO perieHust yueOHOU 3aa4u ¢ YYETOM HUMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh TMpeljaraeMbie BapUaHTHI
pEUIEHN;

COCTaBIISAITh TUIAH ACWCTBHMI (TUIaH peanu3allid HaMEUeHHOTO alropuTMa
peIIeHus ), KOPPEKTUPOBATH MPE/IJIOKEHHBIN aJTOPUTM € YUETOM TTOJTyYCHHS HOBBIX
3HaHUU 00 U3y4aeMOM OOBEKTE;



Jenatb BbIOOp B YCIOBUAX NPOTHBOpEUYMBONM uHGopManuu u OpaThb
OTBETCTBEHHOCTb 32 PEIICHHE.

CamokoHTpOJIb (peduiexkcus):

BJIaJIETh CIIOCOOAMHU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U pedIIeKCUu;

JlaBaTh OLIEHKY CUTYyalllu U MpeJyiaraTh IUIaH €€ U3MEHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
OpU peleHUH Yy4eOHOW 3a7aud, aJanTHpOBaTh pEIICHHE K MEHSIOIUMCS
00CTOSITEIBCTBAM;

OOBSICHATh ~ MPUYUHBI  JOCTIDKEHUS  (HEAOCTIDKEHHS)  pe3yJbTaToB
MH(POPMALIMOHHOH JEATeNbHOCTH, JaBaTh OLEHKY NMPHOOPETEHHOMY ONBITY, YMETh
HAXOJHTbh MO3UTUBHOE B MMPOU3OIIECANICH CUTYaINH;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHHBIINXCS CUTYAIMH, yCTAHOBICHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa L€ U YCIOBUSM.

IMONMOHAIbHbIN UHTE/JIEKT:

CTaBUTh ce0s1 HA MECTO IPYroro 4eloBeKa, TOHUMATh MOTHUBHI U HaMEPEHUS
JPyroro.

IIpunsiTue cedst M APyrux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATh BCE BOKPYT JAXKE B yCIOBUAX
OTKPBITOTO JIOCTYyMA K JII0OBIM 00bEMaM HHGOpMaIUH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOydenuss B 9 kjacce y oOydaromerocs OyayT copMUpPOBaHBI
CJeIyIOIIe YMEHUS:

pa3OuBaTh 3aJaud Ha MOJ33Ja4d, COCTAaBJIAThH, BBINOJIHATH BPYUHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C HCIOJIb30BAHUEM BETBJICHHM, ITUKIIOB U
BCIIOMOTATENILHBIX QJTOPUTMOB [IJISl YIPABJICHHS] UCIOJHUTEISIMUA, TaKUMHU Kak
Po6ot, Uepenanika, UepTExHUK;

COCTaBJISITh M OTJIAXUBATh MPOTPAMMBbI, pPEaJU3yIOIIME TUIIOBbIE AJITOPUTMBbI
00pabOTKM YHCIOBBIX MOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHUCIOBBIX
MacCHUBOB (TIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBI HJIM KOJTMYECTBA SJICMEHTOB C
3aJlaHHBIMU CBOWCTBAMH) Ha OJTHOM M3 SI3BIKOB MporpammupoBanus (Python, C++,
[Tackansw, Java, C#, llIkonpHBIN ATropuTMudecKuii SA3bIK);

pPacKpbIBaTh CMBICI TOHATHH «MOJIETbY, «MOJEIUPOBAHUE», OMPENEIsATh
BUJIbI MOJIEJ€H, OLEHUBATH aJIEKBAaTHOCTb MOJEIH MOJCIHUPYEMOMY OOBEKTY U
EJISIM MOJICTTUPOBAHMS;

WCIIOJIB30BaTh Tpadbl W JEPEBbsl I MOJCIHPOBAHUS CHCTEM CETEBOU U
HepapXUUECKON CTPYKTYPhI, HAXOAUTh KpaTyaliliuii myTh B rpade;



BbIOMpaTh CIOCOO MPEACTaBICHHUS JAaHHBIX B COOTBETCTBHH C MOCTABICHHON
3ajavyeid  (TabnMibl, CXeMmbl, TpaduKH, [AMarpaMMbl) C HCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEACTB 00paOOTKH TaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMUUBl Uil  OOpaOOTKM, aHamu3a U
BU3YaJIM3al[M1 YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIACIICHUEM JUuana3oHa TabJIuIbl
Y YIIOPSAA0YMBAHUEM (COPTHPOBKOM) €r0 AIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B 3JIEKTPOHHBIX Ta0IHIax (HOPMYIIbI Ui pacyEToB C
UCIIOJIb30BAaHUEM BCTPOEHHBIX apupmernyeckux (GyHKuMd (CyMMHpOBaHHE H
N0JICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBHUIO, CpeJIHEE apu(PMETUYECKOE,
HNOUCK MAaKCUMaJIbHOIO U MUHUMAJIBHOTO 3HaU€HUs1 ), A0COJIFOTHOM, OTHOCUTEIIbHOM,
CMEILIaHHOW aJIpecaluu;

UCIIOJIb30BaTh JJIEKTPOHHBIE TAONULBI ISl YUCJIEHHOTO MOJEIMPOBAHUS B
IPOCTBIX 337a4ax U3 pa3HbIX yUYEOHBIX PEAMETOB;

UCIOJIb30BaTh  COBPEMEHHBIE  HMHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHKAIIIOHHBIE CEpPBUCHI, OOJIayHble XpaHWJIHUINA JAHHBIX, OHJIAIH-
nporpaMMbl  (TEKCTOBBIE M Tpauueckue pemakTopbl, cpenbl pa3paboTKu)) B
y4eOHOM ¥ TIOBCETHEBHOM JIEATEILHOCTH;

OPUBOJUTH IPUMEPBl HCIIOJIB30BAHMUSI TE€OMH(POPMALMOHHBIX CEPBUCOB,
CEPBHMCOB TOCYIAapPCTBEHHBIX YCIyT, OOpa3oBaTeNbHBIX CEpBUCOB lIHTEepHETa B
y4eOHOM ¥ TIOBCETHEBHOM JIEATEILHOCTH;

MCITOJIB30BATh PA3JIMYHBIE CPEICTBA 3aILUTHI OT BPEAOHOCHOT'O IPOrPAMMHOTO
o0ecrniedyeHus, 3aluaTh IEPCOHAIBHYI0 HH(OPMALIMIO OT HECAHKLIMOHUPOBAHHOTO
JOCTyNa U €ro NociaeICTBUN (pa3IilalleHtsl, HOJMEHBI, YTPAThl JAHHBIX) C YUETOM
OCHOBHBIX  TEXHOJOTMYECKUX M  COLMAIBHO-IICUXOJOTMYECKHX  aCIIEKTOB
UCIONIb30BaHusl cetu MHTepHeT (ceTeBas aHOHUMHOCTh, LU(GPOBON cren,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, ONACHOCTh BPEAOHOCHOTO KOJa);

pacrno3HaBaTh HOMBITKU U MPEAYIPEKAATh BOBICUEHHE CEOS U OKPY KAFOIINUX
B JECTPYKTUBHBIE U KPUMHHAJIbHbIE (DOPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIE
KUOepOyIJIITUHT, (PUIIHHT).



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC MEPBBIN 'O OBYYEHUSI

HanmeHoBaHMe pa3esioB U TeM

Koan4yecTBo 4acoB

JIeKTPOHHBIE (M (POBbIE)

Ne mi/m Konrpoabnsie IIpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE PeCypChl
padoThbI padoThI
Paznea 1. lilndposasi rpaMOTHOCTH
I'moGanbHas cets MHTEpHET 1
1.1 CTpaTeruu 0€30MacHOr0 MOBEICHHUS B 4 1 https://m.edsoo.ru/M27Y8144E
HEeH
Pabota B nH(pOpMaALIMOHHOM
1.2 3 https://m.edsoo.ru/NGZOUIOE9
MIPOCTPAHCTBE
Hroro no pazneny 7
Pa3znen 2. Teoperuueckue 0CHOBBI HH(POPMATHKH
2.1 MopenupoBaHue Kak METO/1 MO3HAHUS 10 1 1 https://m.edsoo.ru/DGM34BVUL
Hroro no pazneny 10
PesepBHBIi ypok 1
OBILIEE KOJIMYECTBO YACOB I10 13 1 3

I[TPOTPAMME



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL

IHOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC MEPBBIV 'Ol OBYYEHUSI

KoanuecTBO 4acoB

JJIeKTpPOHHBbIE HU(POBbHIE

Ne n/m Tema ypoka Kontpoabubie IlpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

I'mo6 n . IP-

1 JIODATBHa CeTh FHITEpHET. Thaspeta 1 https://m.edsoo.ru/UB3JKBQYM
y3J10B. bonbiime nanHbie
106 n . IP-

2 10DATBHA CETh FHTEPHET. TH-afpecd 1 https://m.edsoo.r/UB3JKBQYM
y3J510B. bonbiime qanHbie

3 NudopmannonHas 6e30macHOCTh 1 https://m.edsoo.ru/303AH11JB
VYuet norsTust 06 nHGOpPMAITMOHHOMN
0

4 CIOTACHOCTH TPH COSIAMIH I https://m.edsoo.ru/SEZUEI6XI
KOMILIEKCHBIX UH(OPMAIIMOHHBIX
00BEKTOB B BUE BEO-CTpaHUIL

5 Bunsr nestensHOoCTH B cetn IHTEpHET 1 1 https://m.eds00.ru/9H98AEQGS
OO6nayHble TEXHOJIOTUH.

6 Hcnonb3oBanue oHnaH-oduca s 1 https://m.edsoo.rt/RDLTKDIEY
pa3pabOTKH JTOKyMEHTOB
O0o01IeHre U cUCTeMaTU3alus 3HaHUN
no temaMm «I'mobanbHas cetb HTEpHET

7 U CTpaTeruu 0e30MacHOTO MOBEICHUS B 1 https://m.edsoo.rt/A65SFGDKCH
Hely, «PaboTa B uHGOpMamoHHOM
IPOCTPAHCTBE
M .

8 OASIL 1 MOXIEIHD OBaHI:Ie 1 https://m.edsoo.ru/10LAY40SD
Knaccudpukannu moaeneit

9 TabnnuyHable MOIEIN 1 https://m.edsoo.ru/9RVCHE649



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649

10

Pa3zpaboTka oqHOTAOMIMYIHON Oa3bI
nanubiX. CocTaBlieHHE 3aMPOCOB K 0ase
JIAHHBIX

https://m.edsoo.ru/OCHZCHMZS

11

I'pad. Becoras marpuna rpada. Jnuna
NYTU MEXAY BepIIMHaMU rpada.
Brruucnenue konudecTsa ImyTen B
HalpaBJIEHHOM alMKJINYeCKOM rpade

https://m.edsoo.ru/QAZPCFUJW

12

I'pad. BecoBast matpuna rpada. nuna
NYTU MEXAY BepIIMHaMU rpada.
Breruncnenue koiuecTBa nyTen B
HalpaBJICHHOM aIlMKINYECKOM rpade

https://m.edsoo.ru/QAZPCFUJW

13

Hepero. [1lepebop BapruaHTOB ¢
IIOMOMUIBIO JiepeBa

https://m.edsoo.ru/FJI9Y 8V4P

14

MaremaTruueckoe MOACIIUPOBAHUC

https://m.edsoo0.ru/OPNCBSLUY

15

MaremMaTuueckoe MOACIINPOBAHUC

https://m.edsoo.ru/OPNCBSLUY

16

OTanbl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS

https://m.edsoo.ru/JCU2XL560Q

17

O0001IeHUE U CUCTEMATU3ALINS 3HAHUMA.

KonTtponbHas pabora o Teme
«MopenupoBaH#e Kak METO
TIO3HAHUSD»

https://m.edsoo0.ru/OLM7SHO33

18

PesepBHBII ypOK

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME

18



https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

9 KITIACCA

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme «lIudpoBas rpaMOTHOCTHY

1.1

Hcnonp30BaTh COBpEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4HCIIE
KOMMYHHKAITMOHHBIE CEPBHCHI, OOJAuHBIC XpAHWIWIIA HTaHHBIX,
OHJIAaH-TIPOTpaMMBbl (TEKCTOBBIE U TpadUyecKue peaaKkToOpbl, CPeabl

pa3paboTku) B yueOHOM U MOBCEIHEBHOM NEATEIIEHOCTH

1.2

[IpuBoauTh  HpHUMEpHl  HUCIONB30BAHUS  T'€OMH(DOPMAITMOHHBIX
CEpBUCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, 00pa3oBaTeIbHbBIX

cepBrcoB MlHTepHeTa B yueOHON U TTOBCETHEBHOM JESATEIbHOCTH

1.3

Hcnonb30BaTh pa3NuyHbIE CPEACTBA 3alIUTHl OT BPEIOHOCHOTO
IPOTPaAMMHOTO o0ecrieyeHus, 3alUIIATh MIEPCOHATBHYIO
uH(GOpMAIIMI0O OT HECAaHKIMOHHUPOBAHHOTO JOCTyHma ©  €ro
MOCJICICTBHA (pa3riallieHus, TOJMEHBI, yTPaThl JaHHBIX) C YU4ETOM
OCHOBHBIX TEXHOJIOTUYCCKUX u COLUAJIBHO-IICUXOJIOTHYECKUX
aCIIEKTOB HCIIOJIb30BaHUs ceTH MHTepHeT (ceTeBas aHOHUMHOCTH,
u(poOBOH Cliell, Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh

BPEIOHOCHOTO KOJ1a)

1.4

Pacno3HaBaTh TONBITKM M TpenynpexaaTb BOBJICUCHUE ce0s H
OKpPYXaloIINX B JECTPYKTHBHbIE U KPUMHHAJIbHBIE (POPMBI CETEBOI

AKTUBHOCTH (B TOM 4YHKCIIe KHOEpOYIITHHT, (PUIITHHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKIDY

2.1

PackpbiBaTh CMBICII TOHATHM  «MOJENBY», «MOAEIUPOBAHUEY,
ONpeAessaTh BHUIBI MOJEJIEH, OLEHUBATh aJEKBAaTHOCTb MOJIEIH

MOJICTTUPYEMOMY OOBEKTY U IEJISIM MOICTUPOBAHUS

2.2

Hcnonp3oBath rpadbl U JepeBbs Ui MOACTUPOBAHUS CHCTEM

CETEBOU U MEPAPXUUECKOM CTPYKTYPhI, HAXOAUTH KpaTyauiuii NyTh B

rpage

[To Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHUEY




3.1

Paz0OuBath 3aa4yu Ha moJ3agavuu, COCTaBJISATh, BBIITOJHATL BPYUHYIO U
Ha KOMIIBIOTEPEC HCCIIOXHBIC AJITOPUTMBI C HCIOJb30BAHUEM
BGTBHGHHﬁ, OUKJIOB W  BCIOMOIaTCJIbHBIX  aJITOPUTMOB  JJIA

YHpaBJICHUA UCIIOJIHUTCIIAMU

3.2

CocTaBisTh W OTIQXHBATh IMPOTPAMMBI, PEATN3YIONIHE THIIOBbIC
QITOPUTMBI  OOpPaOOTKM YHCIIOBBIX IOCIIEIOBATEILHOCTEH WU
OTHOMEPHBIX  YHCJIOBBIX  MacCHBOB  (IIOMCK  MaKCHUMYMOB,
MHUHUMYMOB, CYMMbI HWJIHW KOJUYCCTBA 3JBJIICMCHTOB C 3aJdHHBIMU
CBOMCTBaMHM ) Ha OJJHOM U3 SI36IKOB MTporpammupoBanus (Python, C++,

[Tackanb, Java, C#, LlIxkonbHbIA ANTOPUTMUYECKUN S3BIK)

[To Teme «HpOPMALITMOHHBIE TEXHOIOTHID)

4.1

Bribupars crnoco0 mpencTaBieHHs JaHHBIX B COOTBETCTBUU C
MOCTABJICHHOW 3aja4ueil (Tabauibl, CXeMbl, TpaduKH, AHATPAMMBI) C
HUCIIOJIB30BAHUEM COOTBCTCTBYIOIINX MpOorpaMMHBIX CpCACTB

00pabOTKH JaHHBIX

4.2

Hcnonp3oBaTh 37€KTPOHHBIE TAaOJMUIBI 11 00pabOTKM, aHANIMU3a H
BU3YIM3alUM YHCIOBBIX IAaHHBIX, B TOM YHCJIE C BBIICICHHEM
JanasoHa TaOMMIbl W YHOPSIOYMBAaHUEM (COPTUPOBKOI) ero

3JICMCHTOB

4.3

Co3naBaTh W MPUMEHSTH B 3JICKTPOHHBIX TaOJMIAX (GOPMYIIBI IS
pacuéToB C  HCIOJB30BAHMEM BCTPOEHHBIX  apH(PMETHUECKUX
GyHKIUH (CyMMHpPOBaHME | TOJCYET 3HAYCHHUM, OTBEYAIOIINX
3alaHHOMY  yCIIOBHIO,  CpeAHee  apu(pMETHYeCKOoe,  IOUCK
MaKCUMaJbHOTO WM MHHHUMAQJIBHOTO 3HaueHHUs), aOCOIIOTHOM,

OTHOCHUTEJIBHOW, CMEIIAaHHOM aapecaluu

4.4

Hcnonn3oBarn OJICKTPOHHBIC Ta6J'II/II_IbI JJIsA YHUCJIICHHOI'O

MOJIEIMPOBAHUS B MPOCTHIX 3a/1a4aX U3 Pa3HbIX YUYEOHBIX MMPEIMETOB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Hudposas rpaMOTHOCTD

1.1

I'moGanbhas cers Uurepuer. IP-ampeca y3noB. CereBoe XpaHEHHE IaHHBIX.
Merob! MHAMBUAYATBHOTO U KOJJIEKTUBHOTO pa3MeLIeHUs] HOBOM MH(popMaiuu
B MHurepHere. Bonpiime naHHble (MHTEpPHET-IAHHBIC, B YAaCTHOCTH JaHHBIC

COIMATILHBIX CETEH)

1.2

[Tonsitue 06 wmHpOpManMOHHON O€30MacHOCTH. YTPOo3bl HHGOPMAIMOHHON
0€30MacHOCTH IIpH padoTe B TII00ATHHOM CETH U METO 1Bl TPOTUBOICHCTBUS HIM.
[IpaBuna 6e3omacHol ayTeHTH(UKAIIMN. 3alIUTa JIMYHON WH(OpPMAIIUU B CETH
HNurepHer. be3omacHele crpareruu NoBeneHMss B cetu  MHTepHer.
[IpenynpexaeHue BOBICYEHHS] B JIECTPYKTUBHbIE U KPUMHHAJIbHBIE (OPMBI

CEeTeBOI akKTUBHOCTHU (KHOEpOYJUIMHT, (GPUIIKHT U APYTHE (HOPMBI)

1.3

Bunpr nesarensHocTn B MHTepHETE. MIHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHBIC
CepBUCHI (TIOYTOBAs CITy:k0a, BUJCO-KOH(EPEHII-CBSI3b U APYTHUE), CIIPAaBOYHBIC
CIYKOBI (KapThl, paclHCaHUsi W JPYTHE), TMOWUCKOBBIC CIYXKOBI, CIyXOBbI
OOHOBJICHHSI TPOTPaMMHOIO obOecredueHus W Jpyrue ciyx0bl. CepBHUCHI
TOCYAapCcTBEHHBIX ycimyr. OOmaunble XpaHwiumia jgaHHbBIX. CpencTsa
COBMECTHOM pa3pabOTKu JOKyMEHTOB (oHsaiiH-o¢wucsl). I[Iporpammuoe
obecrieueHne Kak BeO-CEpBUC: OHJIAMHOBBIC TEKCTOBBIE W Tpaduueckue

PEAAKTOPBI, CpeIbl pa3paboTKU mIporpaMm

Teoperuueckre 0OCHOBBI MH()OPMATHKH

2.1

Monenb. 3amaun, perraeMble ¢ MOMOIIBI0 MojenupoBanus. Kimaccudukarmm
Mozeneld. MarepuanbHble (HaTypHble) W WH(DOpPMAIMOHHBIE MOJEIIH.
HenpepsiBHble u nuckperHele monend. MmurannonHsle moxaenu. Hrpossie
mogenu. OLeHKa COOTBETCTBUS MOJEIN MOJEIUPYEMOMY OOBEKTY U LENsIM

MOACIINPOBAHUA

2.2

Tabnmuunsle moaenu. Tabaua Kak MpeaCTaBICHUE OTHOIICHHS

23

ba3er mannHbix. OTOOp B TaOiWIle CTPOK, YAOBJICTBOPSIONINX 3aJaHHOMY

YCIIOBHIO

24

I'pad. Bepmmna, pebpo, myTtb. OpuUEHTHpPOBAHHBIE U HEOPHEHTUPOBAHHBIE

rpadsl. JlnmuHa (Bec) pebpa. Becomas martpuma rpada. ymHa myTH MEKITY




BepurHaMu rpada. [louck ontumansHOro mytH B rpade. HavanpHas BepinHa
(MCTOYHMK) W KOHEYHas BepiiMHa (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brruncienue koauuecTBa myTel B HaIpaBJIeHHOM allUKINYECKOM rpade

2.5

Hepeso. Kopens, BepimHa (y3emn), Tuct, pedpo (ayra) nepesa. Bricora nepesa.
[TonnepeBo. Ilpumepsr wucmonb3oBaHus JepeBbeB. [lepebop BapuaHTOB ¢

MMOMOIIBIO ICPCBa

2.6

[lonatue MaremMaTuueckol MoJeNH. 3aJaud, pelIaeMbleé C IOMOIIbIO
MaTeMaTH4eCKOoro (KOMITBIOTEPHOTO) MOJEIIUPOBAHUS. Otnnune
MaTeMaTUYeCKOM MOJEIM OT HATYpHOM MOJEIH M OT CIOBECHOIO

(uTepaTypHOro) omucaHusl 00beKTa

2.7

Otanbl KOMIBIOTEPHOTO MOJACTHPOBAHMS: IMOCTAHOBKA 3a/la4d, MOCTPOCHHE
MaTeMaTHYEeCKOHU MOACIN, nporpamMmmHas pcajm3anus, TCCTUPOBAHUC,
NPOBEICHUE KOMIBIOTEPHOTO JKCIEPUMEHTa, aHAIHW3 €ro Ppe3yJIbTaToB,

YTOYHCHUC MOJCIIN

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pazbuenue 3amaun Ha moazamauu. CocTaBiIeHUE AITOPUTMOB M MPOTPaMM C
UCIIOJIb30BAHUEM BETBJICHUM, LIMKIOB M BCIOMOTATEIbHBIX AJTOPUTMOB IS

YHpaBJICHUA UCIIOJHUTEIEM UIIN APYTUMHA UCIIOJTHUTCIAMU

3.2

Tabmuunbie BenmnuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBBl. COCTaBIICHHE U
OTNaZIKa TPOTPaMM, pPEATU3YIONUX THIIOBBIE AITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAacCHBOB, Ha OJTHOM W3 SI3BIKOB MPOTPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, llkonbpHBIH AnropuTMuUdecKuil S3BIK):
3allOJTHCHWE YHMCIIOBOTO MAacCHBa CIYYalHBIMH YWCIIaMHU, B COOTBETCTBUHU C
dbopMyIoit WM myTéM BBOJIA YHCET, HAXOXKIECHUE CYMMBI 3JIEMEHTOB MacCHBa,
JVHEWHBIA TIOMCK 33/JIaHHOTO 3HAYEHUsI B MacCHBE, MOJCYET DSJICMEHTOB
MAacCHBa,  yJOBJCTBOPSIONIMX  3aJaHHOMY  YCIIOBUIO,  HaXOXXICHHE

MUHUMAJIBHOTO (MaKCUMAaJIbHOT0) 3JeMeHTa MaccuBa. COpTUPOBKa MaccuBa

33

OOpaboTka MOTOKAa JAHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMbBI, CpPEIHETrO
apuQMETHIECKOTO, MUHUMAIHHOTO U MAaKCHUMAIILHOTO 3HAYEHHUS JJIEMEHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJIICTBOPAIOIIUX 3aIaHHOMY YCIOBHUIO

34

VYnpasnenue. Curnan. O6patHas cBsi3b. [lomydenue curHaaoB oT 1udpoBbIX
JaTYUKOB (KacaHMsl, pAacCTOSHUS, CBETa, 3Byka u JApyroro). Ilpumepsl
UCIIONIb30BAaHUsl TMpPUHIMIA OOpaTHOM CBA3M B CHCTEMax YIPaBJICHUS
TEXHUYECKUMHU YCTPOWCTBAMM, B TOM 4YHcle B poOoToTexHHKe. [Ipumeps

pOoOOTH3UPOBAHHBIX  cHUCTEeM  (cHcTeMa  yIOpaBlIeHUS  JIBUKEHHUEM B




TpaHCHOpTHOﬁ CUCTCMC, CBApOYHas JIMHHA aBTO3aBOJid, ABTOMATU3UPOBAHHOC
YHpaBJICHUC OTOIINICHUEM Jaoma, ABTOHOMHAas CUCTEMA  YIIpPaBJICHUA

TPAHCIOPTHBIM CPEJICTBOM U JIPYTUE CUCTEMBI)

WndpopmanoHHbIe TEXHOJIOTUU

4.1

[Tonsarue 006 35eKTPOHHBIX Tabiuuax. THUIBI JaHHBIX B A4YeKax 3JIEKTPOHHOM
Tabnuiel. PegaktupoBanue u popmarupoBanue Tadnuil. BcrpoeHHbie GyHKIINH
JUIS TIOMCKa MakCHMyMa, MUHUMYMa, CYMMBI M CPEIHEro apu(pMeTHdeckoro.
CopTtupoBKa [aHHBIX B BbLIEJICHHOM auamnaizoHe. [loctpoenue amarpamm
(rucrorpamMma, Kpyropas JIuarpamMma, TodedHas auarpamma). Beibop twuma

AuarpaMMBbl

4.2

[IpeobpazoBanue hopmyn npu KonmupoBaHuu. OTHOCHUTENbHASI, AOCOIOTHAS U

CMCIIaHHasg aapecaluns

4.3

VYciioBHBIE BBIYMCICHUS B 3JEKTPOHHBIX Tabiunax. CyMMHpOBaHUE U MOACYET
3HaYeHUH, OTBEUAIOIINX 3a/laHHOMY ycioBuio. O0paboTka O6onbIIX HAOOPOB

JTaHHBIX. YHCIIEHHOE MOIETTUPOBAaHUE B DJIICKTPOHHBIX TaOIUIIAX

4.4

Pons MHGOPMAIMOHHBIX TEXHOJOTHI B Pa3BHUTUU YKOHOMHKH MHpPA, CTPAHBI,
peruona. OTKpeITEIE OoOpa3oBarenbHBIC pecypchl. IIpodeccun, cBsizaHHBIE C
nHpopmaTukoi W HWHPOPMAINMOHHBIMA TEXHOJOTHUSAMH: BeO-IU3aitHeD,
IPOTPAMMHUCT, pa3pabOTYMK MOOWJIBHBIX HPWIOKEHUH, TECTHUPOBILUK,
ApPXHUTEKTOpP MPOTrPaMMHOTO OOECIICYCHHS, CIICIUAIUCT M0 aHAIN3Y JAHHBIX,

CUCTEMHBIN aJIMUHUCTPATOP




IMPOBEPSIEMBIE HA OI'D ITO UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PT'OC

1

3HaTh (MOHUMATH )

1.1

BrnaneHne OCHOBHBIMHM MOHATHSIMHU: HH(MOpMaLus, Iepeaada,
XpaHeHue 1 00paboTka MH(OPMAIIH, AITOPUTM, MOJIEIb, IU(POBOIA
OPOXYKT ¥ MX HCHOJNB30BAaHWE JUIA pEIIeHHS YYeOHBIX ¢

MPAaKTUYCCKUX 3a1a4d

1.2

BHaI[eHI/Ie MOHATUAMU: BBICKA3bIBAHUC, JIOTMYCCKas OIlcpanus,

JIOTUYCCKOC BBIPpAXKCHUC

YMmeTn

2.1

YMeHue omnepupoBaTh €IUHHIIAMU H3MEPEHUs MHPOPMALHOHHOTO

00BbEMa 1 CKOPOCTH TEepeIavuu TaHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHHUBATH Lienble yuciaa ot 0 o 1024 B
paBHI/I‘IHBIX IIO3UIITMOHHBIX CHUCTEMAaX CUHCICHUS C OCHOBAHUAIMU 2,

8, 16, BEIMOJHATH apu(PMETHIECKHE OTICPAIIMH HAJl HUMH
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YMeHHe KOAMpOBaTh U JEKOJIUPOBATH COOOIICHHS IO 3aJaHHBIM
MpaBujiaM; T[MOHUMAHHE OCHOBHBIX MPHUHIMIIOB KOAUPOBAHMS

nH(pOpMaUK pa3IMIHON TPUPOIBI: TEKCTOBOH, IpaaecKkoit, ay1no
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VMeHue 3anmchiBaTh JIOTHYSCKHE BBIPpAXKCHUSA C HCIIOJB30BaAHUCM
AU3BIOHKINHU, KOHBIOHKIIUW U OTpULIAHUSA, OTIPCACIIATE NICTUHHOCTD
JJOTHYECKHX BI)Ipa)KeHI/II\/'I, €CJIM HU3BCCTHBI 3HAUYCHUSA HCTUHHOCTH
BXOOAIIHUX B HETO NIEPEMECHHBIX, CTPOUTH Ta6J'II/IHI)I HCTUHHOCTHU AJIA
JJOTHYCCKHX Bblpa)KeHHﬁ; 3alUCBIBATL JIOTHYCCKUC BBIPAKCHUSA Ha

M3y4aeMOM SI3bIKE TPOrPaMMHUPOBAHUS

2.5

YMeHue COCTaBisATh, BBINONHITH BPYYHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QITOPUTMbI  JUJIsl  YNPABICHHUS  MCIOTHHUTEISIMH
(Uepenamka, YepTéKHUK W JApyTHE); CO3AaBaTh M OTJIAXKWBATH
IpOrpamMMbl Ha OJTHOM M3 A3BIKOB Iporpammuposanus (Python, C++,

[Tackanp, Java, C#, IlkonpHBIA AnropuTMUYECKU SI3BIK),




peanu3yomue HECIOXKHBbIE aIrOpUTMbl  00paOOTKH YHCIOBBIX
JaHHBIX C HCIIOJIH30BAaHHUEM IIMKJIOB M BETBJICHUIT; yMEHUE Pa3OMBaTh
3aJjaud Ha I0/13a[]a4d, WCIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBIC U
BBIDAKECHUS  PA3IMYHBIX  THUNOB  (YUCIOBBIX,  JIOTMYECKHUX,
CHUMBOJIbHBIX);  aHAIM3UPOBATh  NPEAJIOKEHHBI  aJIrOPUTM,
ONPENENATh, KaKWe pe3yibTaTbl BO3MOXKHBI TPH  33JaHHOM

MHOKECTBC HCXOJHBIX 3HAUYCHHUH

2.6

YMeHHe 3amucaTh Ha H3y4aeMOM S3BIKE IPOrPAMMHUPOBAHMS
QJITOPUTMBI IPOBEPKH ACIUMOCTH OJHOTO LIEJIOT0 YHCIIa Ha JpYyroe,
MPOBEPKH HATYpPAJILHOTO YHCIA Ha MPOCTOTY, BBIACICHUS LU U3
HaTypaJIbHOI'O YHCJIA, NOMCK MAaKCMMyMOB, MHHHMYMOB, CYMMBbI

YHCI0BOH IOCICa0BATCIBbHOCTH

2.7

BianeHne yMeHreM OpUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKTYpe
(daiimoBoil  cucrtembl, paboratb ¢ (ailJoBOM  CHUCTEMOM
MEPCOHANBHOTO KOMITBIOTEPA C HCIIOJIb30BAHHEM TpauuecKoro
uHTepdeiica, a MMEHHO: CO03/1aBaTh, KOIMUPOBAaTh, MEPEMEIIaTh,

NIEPEUMEHOBBIBATH, YAAIATh U APXUBUPOBATh (HAIIbl U KaTaJIOTH

2.8

Bnanenue YMEHUSAMHU u HaBbIKAMU UCIIOJIb30BaHUs
MH(GOPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTMH JJIs TIOUCKA,
XpaHeHus, OOpabOTKH M Tepelayd M aHalu3a Pa3TUYHbIX BHJIOB

nHpopmarun

2.9

YMmenune BBIGI/IpaTb CHOCO6 NpCACTABJICHUA JaHHBIX B COOTBETCTBUU
C MOCTaBJICHHOM 3a7a4ei (TabiuIbl, CXeMbl, TpauKH, AHArpaMMBbl)
C HCIIOJBb30BAHUCM COOTBCTCTBYIOIIUX IIPOrpaMMHBIX CpPCIACTB

00pabOTKH JaHHBIX

2.10

YMenue ¢opManuzoBaTh M CTPYKTYPHUPOBaTh HHGOPMAIIHIO,
UCIIONIb3Ysl DIIEKTPOHHBIC TaONUIBI Il 0O0pabOTKH, aHaIM3a |
BHU3YyaJM3allMid YHUCJIOBBIX JaHHBIX, B TOM YHCJIE C BbIICIICHUEM
IManazoHa TaOMUIBI M YNOPSJOYMBAHMEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B AEKTPOHHBIX Tabnuuax Gopmyast
Ui pacyéToB C  HCIOJb30BAaHMEM BCTPOCHHBIX  (YHKLUH,
a0COJIIOTHOM, OTHOCHUTEILHOM, CMeEIIaHHO! aJipecaluu;
UCTOJb30BATh  OJJEKTPOHHBIE  TAaONWIBl UL YHUCICHHOTO

MOJIETTMPOBAHUS B ITPOCTHIX 33/1a4aX U3 Pa3HbIX yUeOHBIX IPEIMETOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 [{udposas rpaMOTHOCTH

@aiinbl 1 manku (karanoru). IpuHIMNIbB mocTpoeHus (aillIoBBIX CUCTEM.
[Tomroe mms (aitna (manku). [1yTs k daiiny (manke). Padota ¢ daitnamu u
. KarajoraMM  CpeACTBaMHM  OINEPAllMOHHOM  CHUCTEMBI:  CO3JaHHE,
' KOIMPOBAHUE, IEpEeMEICHUEe, NEPEeUMMEHOBAaHUE M yAaleHue (aiaoB u
nanok (karamoroB). Tumbl aiinoB. CsoiictBa ¢aitnoB. dDaiinoBkIi

menemxep. [Touck daitnoB cpeacTBaMu ONepaimOHHON CHCTEMBI

O06benuHeHne KomnbioTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuiia, Beo-
caiit. CTpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBsie cHUCTEMBI.
1.2 [Touck wHpOpMaNMU TO KIOYEBBIM CJIOBAaM U 10 H300paKECHHIO.
JocToBepHOCTh HMH(pOpMaLuu, Noidy4yeHHOH u3 HMHurepuera. IP-ampeca

y3710B. CeTeBoe XpaHeHHE JaHHBIX

2 Teopernueckre OCHOBBI HH)OPMATHKH

JluckpeTHOCTh AaHHBIX. BO3MOXKHOCTH OMUCaHUs HEMPEPHIBHBIX OOHEKTOB
Y TIPOIIECCOB C TIOMOIIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHocts andabuta. J[BomuHbI  andaBur.
KonuuectBo BCEBO3MOXKHBIX CJIOB (KOHOBBIX KOMOMHAIIHIA )
(UKCUPOBAHHOW JJIMHBI B JBOMYHOM andasute. [IpeobpazoBanue 1r0060ro
andasuta K ABoMYHOMY. KOIMYECTBO pa3ivyYHBIX CJIOB (DUKCHUPOBAHHOM
2.1 JUTMHBI B alihaBUTE ONPEACIEHHOW MOIITHOCTH.

KomupoBanue cuMBOJIOB OJHOTO ajidaBuTa ¢ MOMOIILIO0 KOJOBBIX CJIOB B
IpyroM aindasuTe, KomoBas Tabnuna, aekonupoBaHue. KoaupoBaHue
TekcToB. PaBHOMepHbIll kox. HepaBHomepHblii kon. Komuposka ASCIIL
Bocemubutabie komupoBku. Ilonstue o komupoBkax UNICODE.
JlexonupoBaHue COOOIICHWI C HCIONIB30BAHHEM PAaBHOMEPHOTO U

HepaBHOMEpHOTO Koaa. MHpopMannoHHbIi 00BEM TEKCTa

Wndpopmannonsusiii 00bEM JaHHBIX. BUT — MHUHUMalbHaAs eAWHUIA
2.2 KoJudecTBa WH(OpMANMu — JIBOWYHBIA pa3psia. EauHuinbl m3mepeHus

uH(popMalMoHHOTO 00BEMa naHHBIX. burt, Oaift, KuiIoOailT, Meradair,




rurabait. CKopocTh mepenauyd MaHHBIX. EJUHMIBI CKOpOCTH Tepeaayu

MaHHBIX
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KomupoBanue 1mBera. I[[BeroBbie wmoxmenu. Moxpens RGB. I'myOuna
konuposanus. [lanurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHne nzoopaxkenuii. [Iukcens. Onenka
UHPOPMALIMOHHOTO 00BEMa TpadUUecKux JaHHBIX Ui PaCTPOBOTO

HN300paKCHUS
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Konupoanue 3Byka. PaspsaHocts u yactoTa 3anucu. KonnuecTBo kaHanoB
3aIMCH.
OneHka KOJIMYECTBEHHBIX MapaMEeTPOB, CBSI3aHHBIX C IPEICTABICHUEM U

XpaHEHHEM 3BYKOBBIX (hailioB

2.5

H€HO3I/II_II/IOHHBIG U TNO3UINUOHHBIEC CHUCTEMBI CYHCICHHS. A.]I(baBI/IT.
OcHoBanue. Pa3zpépuyras ¢opma 3anucu uncna. [lepeBoa B HeCITHUHYIO
CUCTCMY YUCCII, 3alIMCAHHBIX B IPYI'UX CUCTECMAX CUUCIICHUS.

Pumckas cucrema cuuciieHus

2.6

I[BOI/I‘IHEUI CHUCTEMA CHUCIICHUA. HepeBO;[ HCJIbIX YUCCIT B IIPCALCIax OT 0 a0
1024 B pABoMYHYyIO cuCTeMy cuuciieHus. BocbMepuuHas cucrema
CUMCJICHUS. HepeBO;[ YUCCI U3 BOCBMepI/I‘-IHOI\/'I CUCTCMbI B JBOWYHYIO U
NecsITHUHyl0 cucreMbl u  oOpatrHo. lllectHaamarepuunas cuctema
CUMCJICHUS. HepeBoz[ YUCCII U3 IHGCTH&,Z[LIﬁTGpH‘-IHOfI CHUCTCMBI B IBOUYHYIO,
BOCBMEPUYHYI0O U JECATHYHYIO CHUCTEMBI M 00paTHO. Apudmernueckue

orncpanunu B ,Z[BOI/I‘IHOI\/'I CUCTEMC CUHCIICHUA

2.7

Jlorndeckne BpICKa3bpIBaHMS. JIoTrHUecKWe 3HAUYEHHS BBICKA3hIBAHUIA.
DJIeMEHTapHbIE U COCTaBHbIC BbICKa3bIBaHUA. JIOTHUECKHUE ONEepalnu: «i»
(KOHBIOHKIIUS,  JIOTUYECKOE  YMHOXCHHE), «WIu»  (AU3BIOHKIIUS,
JIOTUYECKOE CJIOKEHHE), «He» (Jlormueckoe otpunanue). Ilpuopurer
jJoruyeckux  omepauuid.  OmnpenereHue  UCTUHHOCTH  COCTABHOTO
BBICKA3bIBAHMS, €CIIM M3BECTHBHI 3HAUCHHUS MCTHHHOCTU BXOISAIINX B HETO
AJIEMEHTAPHBIX BbICKa3bIBaHUM. JIornueckue Beipaxkenus. [IpaBuna 3anucu
JIOTUYECKHX BbIpakeHui. [locTpoeHne TabMUIl UCTUHHOCTH JIOTHYECKUX

BBIPAKECHUI

2.8

Jlornueckue 9JICMCHTBI. 3HaKOMCTBO C JIOTUYCCKHUMMU OCHOBaMH

KOMIThIOTEpA




2.9

HenpepsiBable 1 quckperHbie Moaenu. Mimutanuonnsie moaenu. rpossie
mozenu. OneHka aieKBaTHOCTH MOJETIH MOJEITUPYEMOMY OOBEKTY U LIENIsSIM

MOACIINPOBAHUA

2.10

Tabnmuunsle mopenu. Tabnuma Kak TNpeacTaBIeHHE OTHOIICHUS. basbl

naHHbIX. OTOOP B TaOIMIIE CTPOK, YAOBIETBOPSAIOIINX 3alaHHOMY YCIOBHIO

2.11

I'pad. Bepmmna, pedpo, nmyts. OpueHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpadsl. [{nuna (Bec) pebpa. BecoBas marpuna rpada. AnuHa myTH MexIy
BepiminHaMu Tpada. Ilouck onTumanpHOoro mytd B rpade. HawanbHas
BepIiIrHA (MCTOYHHWK) M KOHEYHAs BEpIINHA (CTOK) B OPUEHTHPOBAHHOM

rpade. Brruucnenue xonuyecTBa MyTel B HANPABICHHOM AlUKIMYECKOM

rpage

2.12

HepeBo. Kopenb, BepmmHa (y3emn), TuUcT, pedpo (myra) nepeBa. Bricota
nepea. llommepeBo. Ilpumepbl wucmonb3oBaHus AepeBbeB. Ilepedop

BApUAHTOB C TOMOIIBIO JIepeBa

AJNTOPUTMBI U IPOTPAMMUPOBAHKE

3.1

CgoiictBa anroput™a. CriocoObl 3aMucH aaropuTMa (CIOBECHBIN, B BHUJC
OJI0K-CXEeMBbI, TPOTpaMma).

CocraBiieHre alropuTMOB M IMPOTPaMM C HCIOJIb30BAHMEM BETBIICHUIA,
IIUKIIOB U BCTIOMOTATEJIbHBIX alTOPUTMOB JIJIsl YIIPABIECHUS UCIIOJIHUTEIEM
(Pobot, Yepenamka, YepTé&xHuk U Aapyrue). BuimogHeHne anropuTmoB

BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

SAzpik mporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbII
AnropuTMUYECKHH SI3BIK).

Cucrema mporpaMMHUPOBAHHS: PEJAKTOp TEKCTa MPOrpaMM, TPaHCISATOP,
OTJIaTUHK.

[lepemennasi: Tun, uMs, 3HaueHue. Lleple, BEECTBEHHBIC H CUMBOJILHEIC
MIePEMCHHEIC.

Omneparop mpucBauBaHus. ApUPMETHYESCKHE BBIPAKCHUS M TOPSAIOK UX
BbrunciacHus. Onepanuy ¢ MeJdbIMH YHCIaMH: [ETOYMCICHHOE JICTICHHE,
0CTaTOK OT Jenenus. Bernenus. CocTaBHbIC YCIOBHS (3aMUCh JIOTUYECKUX
BBIPKCHHM Ha H3y4aeMOM sI3bIKE IporpaMMupoBaHus). HaxoxaeHue
MUHHMYyMa

U MakCHMyMa U3 JIBYX, TpEX M YeThIpEX umcel. PemreHue KBaapaTHOTO
YpaBHEHHUS, HMMEIOMIETO BEUIECTBEHHbIE KOpHU. [luki ¢ ycioBuewm.

Anroput™m EBKnmma nis HaxoXKIEHUS HAMOOJBINETO OOIIEro IeTuTeNs




JBYX HaTypajbHBIX uunces. Pa3OueHue 3amuicu HaTypaJlbHOTO YHCIIA B
MO3UIIMOHHOM CHUCTEME C OCHOBAHMEM, MEHBIIMM WX paBHbIM 10, Ha
ornensHble 1UGpbl. Lukn ¢ nepeMeHHOW. AJNTOPUTMBI  IPOBEPKH
JNETMMOCTH OJIHOTO IICJIOTO YKCJIa Ha JPYyroe, MPOBEPKH HATypaJbHOTO

Yyucia Ha MPOCTOTY

3.3

O0paboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[TocumBonpHast 00paboTka cTpok. [10aCUET YacTOTHI MOSIBIICHUS] CHMBOJIA B

ctpoke. Berpoennsie pyHKIuM 111 00paboTKU CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX pe3yJbTaToB pabOTHI alrOpUTMa MPH JaHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPEACICHUE BO3MOXKHBIX BXOIHBIX

JIAHHBIX, IPUBOIAIIMX K TaHHOMY PE3YyJIbTaTy

3.5

Tabnuunbple BeTUIuHbBI (MaccuBbl). OTHOMEepHBIE MacCUBBL. CocTaBlieHUE U
OTNIaJIKa TMPOTpamMM, pealu3yIOlUX THUIIOBBIE AJITOPUTMBI 00pabOTKU
OIIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IIkomapHbIi
AnropurMuueckuil S3bIK): 3alI0JIHEHHE YMCIOBOIO MAacCUBa CIIy4aliHbIMHU
YHClIaMd, B COOTBETCTBMM C ¢opMyJioil wuiau myTéM BBOJA YHCEN,
HaX0XJIEHUE CYMMBbI 3JIEMEHTOB MacCHBa, JMHEWHBINA IOUCK 3aJaHHOIO
3HAYEHMSI B MAacCHBE, MOJCYET SJIEMEHTOB MAacCCUBA, YJIOBJIETBOPSIOMIUX
3alaHHOMY YCJIOBHIO, HaX0)XIE€HHE MHUHUMAIBHOIO (MAaKCUMAaJIbHOTIO)
anemeHTa maccuBa. CopTupoBka MmaccuBa. OOpaboTka MOTOKa JaHHBIX:
BBIYUCIICHHE  KOJIMYECTBA, CYMMBI, CpEAHEro  apu(MEeTHUECKOro,
MHHHUMAaJIBHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAOIUX 3aJaHHOMY YCJIOBUIO

3.6

Vnpasnenue. CurHan. OOpatHas cBs3b. [lodyueHue CHUTHAJIOB OT
U(POBBIX JTaTYMKOB (HAIpUMEp, KacaHHs, PACcCTOSIHUSA, CBETa, 3BYKa).
[Ipumepsl UCHOAB30BaHUS MpPUHIMIA OOpaTHOM CBSI3U B CUCTEMax
yHOpaBJICHUA TCXHUYCCKUMU yCTpOfICTBaMH C IIOMOIIBKO JATYHUKOB, B TOM

YHUCJIe B pOOOTOTEXHUKE

HNudopmalinoHHbIE TEXHOJIOTUN

4.1

TexkcToBble TOKYMEHTBI U MX CTPYKTYpHBIE JIEMEHTHI (CTpaHMLa, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TexkcToBblli TpoliECCOp — HHCTPYMEHT CO3[AaHUSA, PEAAKTHPOBAHUSA H
¢dopmarupoBanusi TekctoB. llpaBmia nHabopa Tekcta. PemaxtupoBanue

tekcta. CBoiictBa cumBojioB. pudt. Tunel mpudrtoB (pydneHsie, c




3aceykaMy, MOHOWIMpHUHHBIE). [lomyXKupHOE M KypCHBHOE HauyepTaHUE.
CgoiicTBa ab3areB: rpaHuIlbl, a03aIlHbBIN OTCTYII, HHTEPBAJI, BRIpABHUBAHUE.
[Mapametpsr ctpanunsl. CtuneBoe popmatupoBanue. CTpyKTypupoBaHHE
nH(pOpPMaLlMU C TIOMOIIBIO CIIMUCKOB U TaOJIUI. MHOTOYpOBHEBBIE CITHUCKH.
JloGaBnenne Tabnuil B TEKCTOBBIE JOKYMEHTHI. BcraBka M300paxeHuil B
TEKCTOBBIC TOKYMEHTHI. O0TeKkaHue N300pakeHN TeKcToM. BiitoueHre B
TEKCTOBBIM  JTOKYMEHT JuarpamM, (opMyJ, HyMepaluu CTpaHull,

KOJIOHTHUTYJIOB, CCBIJIOK U APYTHUX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnons3oBaHue rpaduuecKuX MPUMUATHBOB.

Onepanuu pegakTUpPOBaHUs TpadUUYeCKMX OOBEKTOB, B TOM YHUCIE
nudpoBeix ¢dotorpaduii: U3MEHEHHE pasMmepa, oO0pe3ka, MOBOPOT,
oTpakeHue, pabora c obmacTsiMu (BbIIEICHHE, KONMUPOBAHUE, 3alMBKA
I[BETOM), KOPPEKIHs IBETa, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpadpuka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMU CpPEICTBAMHU
TEKCTOBOTO  TIpolleccopa WM JAPYIHX mporpamMMm  (NIPUIIOKEHUMN).

JloGaBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

[MonroroBka MynbTUMeAMHHBIX npe3eHTauui. Cnmaiin. JoGaBnenue Ha
claij TekcTta W u300paxkeHWi. PaboTa ¢ HECKOJBKMMHU Cclaiigamu.
JlobGaBneHne Ha crnaiig  ayAMOBU3YalbHBIX  JaHHBIX. AHHUMAIMs.

['unepccpuiku

4.4

Tumnbl naHHBIX B sUEHKaX AJICKTPOHHOW TaOiuibl. PemaktupoBanue u
dopmarupoBanue Tabnaui. BerpoeHHble QyHKIMM 11 TOMCKA MAKCUMYyMa,
MUHUMYMa, CyMMBI U cpeliHero apudmernyeckoro. CopTupoBKa JaHHBIX B
BBIJIETICHHOM Juana3oHe. [loctpoenue auarpamm (TUCTOrpaMMa, KpyroBas
auarpamMma, Toue4yHas — Jauarpamma). Bpibop TMma  guarpaMmel.
[IpeoOpazoBanne  Gopmyn npu  komwpoBaHuH. (OTHOCHUTEIBbHAS,

a0COMIIOTHAS U CMEILIaHHAas aapecanusa

4.5

VYciioBHBIE BBIYMCICHUS B JJEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE H
MoACYET 3HAYCHWM, OTBEYAIONIMX 3aJaHHOMY ycioBuio. OOpaboTka
6OJ'H>H_II/IX HaGOpOB JAHHBIX. qI/ICJ'IeHHOG MOI[GJII/IpOBaHI/Ie B 3J'I€KTpOHHBIX

TadIuIax




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* Undopmaruka: 9-i knacc: 6a30Bbli ypOBEHb: yUeOHHK; 5-€¢ U3aHKeE,
nepepaboranHoe bocosa JI.JI., BocoBa A.}O. AkumonepHoe 0011eCTBO
«M3marenscTBO «IIpocBemieHne»

METOJINUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1 Bocoma JI.JI., bocoBa A.b. Undopmatuka: padbouas terpanp s 7,8,9
KJ1acca.

— M.: BUHOM. Jlab6opaTtopus 3Hanuii, 2013

2 bocosa JI.JI., bocoBa A.1O. MndopmaTtuka. 7-9 Kiacchl : METOIUYECKOE
nocobue. — M.: BUHOM. JlaGoparopus 3nanuid, 2013

3 bocoga JI.JI., bocoBa A.FO. DneKTpoHHOE MPUIIOKEHUE K YUEOHUKY
«Mudopmaruka. 7,8,9 kmaccey

4 Marepuansl aBTOpckoi mactepckoit bocooii JI.JI. (metodist.lbz.ru/)

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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