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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUSI OCHOBHOW  0Opa3oBaTeNbHOM  MPOrpaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpenmeta «Mudopmaruka» Ha yrmyOnE€HHOM YpPOBHE, YCTaHABIMBACT
00s13aTeTbHOE IPEIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYPUPOBAHHE IO pasjiesiaM U TeMaM Kypca, ONpeAeisIeT pacupeieIeHUE ero
o kjaccaMm (rojam u3y4eHus), Ja€T MpUMEpPHOE pacrpe/ieieHue y4eOHbIX YacoB
M0 TEMAaTUYECKUM pas3fenaM Kypca U  PEKOMEHIYyeMylo (TIPUMEpPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o uHbOpPMAaTHKE ONPEIEAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHalia Al KaXIO0TO rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJIEPKATENIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuJarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX paoor,
roCcyapCTBEHHOM UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJIEHHWS AaBTOPCKUX YYE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem o0ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKH KaK HAYYHOM JUCHUIUIMHBI, H3y4YaromIeH
3aKOHOMEPHOCTH MPOTEKAHUSI M BOBMOYKHOCTH aBTOMAaTH3aIlMU WH(POPMAIMOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE ~ 00IacTM  TpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIICHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQoOpMaTuku ©  HUHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc undopmatuku ajis ypoBHSI CpelHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpIIAIONIMM JTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuxcs B 00iacTu
uHDOpMATHKA W WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI, OMUPAETCs
Ha CoJiepKaHue Kypca MH()OPMATHKKA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TOCTOSTHHOTO  NPUMEHEHHsS  WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHYECKOE OCMBICIEHUE, MHTEpPIpETalui0 U 0000IIeHre
ATOTO OIBITA.



Pesynbratel  yrmyOnéHHOro ypoBHA H3Yy4eHHs y4eOHOro mpenMera
«Uudopmartukay OpUEHTHPOBaHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocyenyroneil  npodecCHoHaTbHON  NeATeTbHOCTH KaK B paMKax JIaHHON
peIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0nacTsax. OHU BKIIIOYAIOT B ceOs:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHas 00JacTh, PAaclO3HABaHHWE COOTBETCTBYIOIIUX UM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTEepHBIX JJI1 U3y4aeMOU NpeIMETHON 00JIacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCHOJIb30BAaHHWSI METOJOB M HMHCTPYMEHTapusi JaHHOU
npeaMeTHOM 00J1acTu;

HaJMyue TPEACTaBICHUM O JaHHOM MpEeAMETHOM O00JIACTH KakK I€JI0CTHOU
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsI U3ydeHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJITOTOBKA O0yYarouIuxcsl K MPOJOKEHHIO 00pa30BaHMs B
OpraHu3alusax  nOpodeccuoHaIbHOTO  O0pa3oBaHUs MO  CHEHUAIBHOCTSIM,
HENOCPE/ICTBEHHO CBSI3aHHBIM C LHU(POBBIMU TEXHOJOTHSIMHM, TaKMUM Kak
porpaMMHasl MHXeHepHs, HHPOpMallMOHHAsE 0€30MacHOCTh, MH(POPMAIIMOHHBIC
CUCTEMBbl M TEXHOJOTHMH, MOOWIbHBIE CHUCTEMBl W CETH, OOJIbIIME JaHHbIE M
MalIMHHOE O0O0y4Y€HUE, TMPOMBIIIJICHHBI WHTEPHET BEIIeW, HCKYCCTBEHHbIN
UHTEJJICKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTWH BUPTYyAJIbHOW WU
JIOTITIOJTHEHHOM pEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIIMI 00ydJaromerocs, €ro
TOTOBHOCTH K JKU3HHU B YCIIOBHUSIX Pa3BUBAOIIErocs MHPOPMAIIMOHHOTO OOIIECTBA
¥ BO3pACTAIONIEH KOHKYPEHIIMM Ha pbhIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax oMKHO 00€CIeUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
UHOPMATUKY, HMHPOPMAIIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

cOpPMHPOBAHHOCTh YMEHHMM pa3ianyarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHHBAHUS U CBS3b
KPUTEPUEB C ONPEIEIEHHON CUCTEMOM LIEHHOCTEN, ITPOBEPATH HA TOCTOBEPHOCTD U
00001maTh nHpOpMaIHIo;



C(OPMUPOBAHHOCTh ~ NPEJCTABICHUM O BIUSHUM  HMHPOPMAIIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO M (PU3MOJIOTHYECKOTO  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTIEKTOB MH(OPMAIMOHHBIX TEXHOJIOTUH,
OCO3HAHHE OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHUE YCIIOBUM MJisi pa3BUTHUSI HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIMKM OOYYaIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(opmMaTuka» BBLACIAIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» IMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VIHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(OPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teoperuueckue OCHOBbI HHGPOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIMN anmapaT WH()OPMATUKH, BOIMNPOCHl KOJIUPOBAHUS HWH(MOpPMALUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME» HAIPABICH HAa Pa3BUTHE
AJITOPUTMHUYECKOTO MBIIUICHUS, pa3pabOTKy alrOpUTMOB U OLEHKY MX CIOKHOCTH,
(GbopMHpOBaHKWE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
npuMeHeHUsT MHGOPMAIMOHHBIX TEXHOJOTHUN, pPEaIM30BaHHBIX B MPHUKIATHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 33Ja4ax aHaiIu3a
JAHHBIX, HMCMOJB30BAHUIO0 0a3 JTaHHBIX W 3JEKTPOHHBIX TAaOMUI[ OJis pPEeLIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuBenénnom nanee copepxkanuu yueOHoro npenmera «Mudopmaruka»
KYPCUBOM  BBIJICJICHBl  JIOTIOJTHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s3aTeNbHYIO IPOrpaMMy O00yUYEHHUSI, HO MOTYT OBbITh NMPEJIOKEHBI 1JI U3yUCHHUS
OTJIEJIbHBIM MOTHBUPOBAHHBIM U CLIOCOOHBIM 00YYaIOIIUMCS.

VYrinyOnéHHbli  ypoBEHb U3y4Ye€HHUS WH(POPMATUKH pPEKOMEHAyeTcs IJis
TEXHOJIOTHYECKOr0  MpOQuis, OpPUCHTHPOBAHHOIO HA  HHXEHEPHYIO U
UHPOPMAIIMOHHYIO Cepbl JAEATeTbHOCTU. YTIyONIEHHBIM ypOBEHb H3yUEHUS
uH(pOpMaTUKU 00ECIEYUBACT: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUATBPHOCTH B 007acTH HWHGOPMAIIMOHHBIX TEXHOJOTUA W WHKCHEPHBIC
CIEUUAIBHOCTH, yYacTHE B MPOECKTHOM M HCCIEN0BATEIbCKON AESTEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeTbHOCTh W3YYEHHUS TEM B TIpelneiaX OJHOTO Troaa OOydeHHs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCciI0 YacoB, PEKOMEHAOBAHHBIX JIJIs1 U3ydeHus UHGOpMaTUKU — 272
yaca: B 10 kiacce — 136 yacoB (4 daca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



YUYET PABOYEHN ITPOT'PAMMbBI BOCIITUTAHUS

Pa6ouas nporpamma Bociutanus MAQOY COLII Ne 3 peanuzyeTcst B TOM ducie

U 4Yepe3 HCIOJIb30BAHWE BOCHHUTATEIBHOTO TMOTEHIMANa YPOKOB HH(POPMATHKH.

Ota paboTa OCyIIECTBISETCS B CeAYIOMUX hopMax:

[ToOyxaeHne oOyyaromuxcsi coooaaTh Ha ypoKe OOLIECTPUHATHIE HOPMBbI
NOBEJCHUS, TMpaBuia OOUIEHUS CO CTapmuMu  (IeAaroru4ecKuMu
pabOTHUKAMH) U CBEpCTHUKAMHU (0OyYarolUMUCS), MPUHIUIBL Y4eOHOUI
JTUCHUIUIMHBI U CAMOOPTraHU3aI1H.

[IpuBnedueHnre BHUMAHUA OOYyYAIOMMUXCA K IIEHHOCTHOMY  aCIeKTY
U3y4aeMbIX Ha ypOKax MpeIMETOB, IBJICHUI, COOBITHI Yepes:

- IEMOHCTpAIUIO 00Y4YaOIUMCS IPUMEPOB OTBETCTBEHHOIO, IPaXKIaHCKOTO
MOBECHUS, TIPOSBICHUS YEIOBEKOIIOOUS U I0OpOCEPI€UHOCTH

- oOpaleHre BHUMAaHHS Ha HPABCTBEHHBIC ACTEKThI HAYYHBIX OTKPBITHH,
KOTOpbIE H3y4YalOTCAd B JAHHBIH MOMEHT Ha YpPOKE; Ha MPEICTaBUTENEH
YYEHBIX, CBSI3aHHBIX C WM3y4yaeMbIMH B JaHHbIH MOMEHT T€MaMH, Ha TOT
BKJIaJl, KOTOPbIH OHM BHECIM B pa3BUTHE HalIeHd CTpaHbl U MHpaA, HA
JIOCTOMHBIEC MOJIpaXKaHUsI MPUMEPHI UX KU3HHU, HA MOTHUBBI UX MOCTYIIKOB;

- WCTOJb30BaHHE Ha Yypokax uWH(MOpPMAIUU, 3aTparuBaroliell Ba)KHbBIE
COIMAJIbHbIE, HDABCTBEHHBIE, 3STHUECKUE BOIPOCHI.

Hcnonbp3oBaHne BOCHUTATENBHBIX BO3MOXKHOCTEW COJAEpXKaHUS yueOHOTO
npeaMeTa st GOpMUPOBAHUS Y 00YUAIOIIUXCS POCCUMCKUX TPATUITMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COLMOKYJBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX 3ajad JJIsl PEIICHUs, MPOOJEeMHBIX CUTyallud s
00Cy»XIeHHUsI B KJ1acce.

BxiroueHre B ypoK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAAEPKATh
MOTHBAIIMIO OOYyYalOImMUXCAd K TOJIYYEHUIO 3HAHUM, HaIaKUBAHUIO
MO3UTUBHBIX  MEXKJIWYHOCTHBIX  OTHOIIEHWH B  Kjacce, MOMOTaroT
YCTaHOBJICHHIO TOOPOKEIATeIIbHON aTMOC(EPHI BO BpeMs ypoKa.
[IpuMeHeHne Ha ypoOKe MHTEPAKTUBHBIX ()OPM pabOThI, CTUMYJIHPYIOIINX
MO3HABATEIbHYI0 MOTUBAIIUIO O0YYaIOIIUXCS.

[IpumeHeHue TpymnmnoBod paboThl WM paboOThl B TMapax, KOTOpPbHIC
CIOCOOCTBYIOT Pa3BUTHIO HABHIKOB KOMaHIHOM paOOThI U B3aUMOICHCTBUIO
C IPYTUMH 00YYaIOIIUMHUCS.

Beibop m wucrnonb3oBaHME Ha YpPOKax METOAOB, METOJUK, TEXHOJOTHH,
OKa3bIBAIOIIINX BOCIUTATEIHHOE BO3JEHCTBUE HA JIMYHOCTh B COOTBETCTBUU
C BOCIHUTATENIbHBIM UI€aJIOM, 1IeJIbIO U 33]Ja4aMH BOCTIMTAHMS.



NHniuupoBaHne W MOLAEPKKA  HCCIENOBATEIBCKOM  JEATEIIBHOCTH
HIKOJIBHUKOB B ()OpME BKIIFOUEHHUS B YPOK PA3IMUHBIX HCCIIETOBATEIBCKUX
3alaHMi M 3a/ad, YTO JAaeT BO3MOXHOCTh OOYYAIOIIMMCS MPUOOpecTH
HAaBBIKM  CaMOCTOSITEJIBHOTO  PEHICHUS  TEOPETUYECKON  MpoOieMbl,
TeHepUPOBaHUA M O(POPMIICHHS COOCTBEHHBIX THIOTE3, YBaXUTEIHHOTO
OTHOLLICHHMS K qyKUM naesM, myOJIMYHOTO BBICTYIUICHUS,
apryMEHTUPOBAHUSA U OTCTAaUBAHUS CBOEU TOUKH 3PEHUS.

YCTaHOBIIEHUE  YBaKUTEIIBHBIX, JNOBEPUTEIIBHBIX, He()OpPMaATBHBIX
OTHOLICHWN MEXIy YYWTEIEM M YYEHHKaMH, CO3JaHME Ha YpOKax
HIMOLIMOHAIBHO-KOM(OPTHOM CPEIBI.



Kpumepuu OUCHUBAHUA YCMHbBIX OMeEemoe yuauiuxca
OtBeT OLCHUBACTCsA OTMETKOH «5», CCJIM YUCHHUK!

IIOJIHO PAcCKpbll COJIEpKAHHWE Marepuajla B 00beMe, MPEeayCMOTPEHHOM
IpOrpaMMOil U y4EeOHHKOM, H3JIOKUJI Marephall TPaMOTHBIM SI3bIKOM B
ONPENEICHHON JIOTUYECKOW IOCIEAOBATEIIBHOCTH, TOYHO HCIIONb3Ys
TEPMHUHOJIOTUIO U CHMBOJIMKY;

MPABUJIBHO BBIMIOJIHUI PUCYHKH, YEpPTEXH, TpadUKu, COMYTCTBYIOIIHNE
OTBETY;

[I0KA3aJl YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKHUE IIOJOKEHUS KOHK-
PETHBIMM NPUMEpPaMU, IPUMEHATh UX B HOBOM CUTYallMH IIPU BBIIOJHECHHUH
IIPAKTUYECKOIO 3aJaHus;

IIPOJIEMOHCTPUPOBAI  YCBOCHUE PpAHEE HU3YYEHHBIX  COILYTCTBYIOIIUX
BOIIPOCOB, C(POPMUPOBAHHOCTh M YCTOWYUBOCTH HCIOJNB3YEMBIX MPU OT-
pabOTKe YMEHUM U HABBIKOB;

OTBEYAJI CAMOCTOATENBHO 0€3 HABOASIIUX BOIPOCOB yuuTes. Bo3MoxkHBI 1-
2 TMOTrpEIIHOCTH IPH OCBEIIEHWH BTOPOCTENEHHBIX BONPOCOB WM B
BBIKJIAJIKaX, KOTOPBbIE YUEHUK JIETKO UCIIPABUII 110 3aMEUYaHUIO YUUTEIIA.

OtBeT OLICHMBAETCSI 0TMETKOH ((4», cCJlin

OH YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I5IM Ha OLICHKY «5», HO IIpHU 3TOM
HUMECT OAMH U3 HEAOCTATKOB:

B  HM3JIOKCHUHM  OOIYHICHBLI HEOOJIbIITHE HpO6€H]'::I, HC HCKa3UBIIHNC
COACPIKaHHUC OTBCTA,

AOITYIICHBI 1-2 HCOO4YCTa IIPpHU OCBCIICHHH OCHOBHOI'O COACPIKAHHA OTBCTA,
HCIIPABJICHHBIC 110 3dMCYaHUIO YUUTCIIA,

AOITYIICHBI omuoOka uiu 3-4 HCO04YCTAa IIPH OCBCHICHHUHU BTOPOCTCIICHHBIX
BOITPOCOB MJIM B BBIKJIaJIKaX, JICTKO MCITPABJICHHLIC 110 3aMCUYaHHUIO YUHUTCJIA.

OT1MmeTKa «3» CTaBUTCS B CIEAYIOIINAX CIIyYasx:

HETOJIHO WJIM HETIOCJIeIOBATEILHO PACKPBITO COACp)KaHWE MaTepualia, HO
MOKa3aHo 00Ilee MOHMMAHHWE BOMNPOCA M MPOJSMOHCTPUPOBAHBI YMEHHS,
JIOCTaTOYHBIC JISl TaTbHEUIIEr0 YCBOSHUSI IPOrPAaMMHOTO MaTepuarna;
UMEJTUCh 3aTPYJHEHUS WM JIOMYIEHbI OIIMOKK B ONpPEEICHUN TOHATHMH,
WCIIOJB30BAaHUN TEPMHHOJIOTMH, YEpPTEKax, BBIKIIAJIKAX, HMCIPABICHHBIC
MOCJIC HECKOJILKMX HABOAIINX BOITPOCOB YUHUTEIIS;

YYCHHK HE CIIPaBUJICS C NMPUMEHEHHWEM TEOPHH B HOBOW CHTYyaIlUd TIPHU
BBITIOJITHCHUH TPAKTHYECKOTO 3aJlaHds, HO BBITIOJHUI 3aJlaHus  00s-
3aTeJIbHOTO YPOBHS CJIOKHOCTH TI0 JJAHHOH TeMe;

IpH 3HAHUM TCOPETHYECKOTO MaTepuajla BBIABICHA HEAOCTAaTOYHAS
c(hOpMHPOBAHHOCTh OCHOBHBIX YMEHHUW M HABBIKOB: 2 TpyOble OIITHOKH,
MHOT'0 HEJIOUETOB, MEJIKUX ITOTPEITHOCTEH;

OTMeTKa «2)» CTaBUTCS B CIEIYIOLIUX CIydasx:

HC paCKpbITO OCHOBHOC COACPIKAHHNC y‘IC6HOFO Marepualia;



e OOHApYyXEHO HE3HAaHWE WIM HENMOHUMAHWE YYCHUKOM OOJbINeH uIu
HanOoJiee BaKHOM 4acTH y4eOHOro MaTepuaa;

® JIONyIICHH OMMOKH B ONPEACICHUU TIOHATHM, NPH HUCIOJIb30BaHUU
TEPMUHOJIOTHH, B PHUCYHKax, 4YepTexax WU Tpadukax, B BBIKJIAJIKAX,
KOTOpPBIE HE HWCOPABJICHBI MOCJIE HECKOJbKMX HABOJAIIMX BOIPOCOB
YUUTEIIA.

OtmeTtka «1» cTaBUTCS, €CIIH:

® VYCHUK OOHApPYXHWJI TMOJHOEC HE3HAHWE U HENOHMMAHUE H3y4aeMOro
y4eOHOro MaTepuaja I He CMOT OTBETUTh HU Ha OJWH M3 MOCTaBJICHHBIX
BOIIPOCOB M0 U3y4aeMOMY MaTepuaniy;

® OTKa3 OT BBIIIOJHCHHUS 3aJaHHUsI.

Kpumepuu oyenuganun nucoMeHHbIX padom yuaujuxcsa
OT1mMeTKka «S»CTaBUTCS, €CIIU:

e paboTa BBINOJHEHA MTOJHOCTHIO;

® B JIOTMYECKUX PACCYKICHUSIX U OOOCHOBAaHUM PEIICHUS] HET MPOOESOB U
OIINOOK;

® B pEUICHHMM HET OMMOOK (BO3MOXHAa OJHAa MOTPELIHOCTb, OIHKCKA, HE
ABJIAIONIASCSA  CJIEACTBUEM HE3HAHWS WM HENOHUMaHud y4eOHOro
MaTepHuana).

O1meTka «4»CcTaBUTCS, €CIIHU:

e paboTa BBINOJHEHA TOJHOCTBIO, HO OOOCHOBAaHMS IIArOB pEUICHUS
HEJOCTaTOYHbI (€CIM yMeHUE OOOCHOBBIBATH PACCYXACHUS HE SIBISLIOCH
CHEIUATBHBIM 00OBEKTOM MPOBEPKH);

e JlONylIEHa OJHa OIMOKa WM ABa-TPU HEJOYETa B BBIKJIAJKAX, PUCYHKaX,
yeprekax wid rpadukax (ecnm 3TH  BUABL pabOThl HE SBISIIUCH
creaibHbIM 0OBEKTOM MPOBEPKU).

OT1meTka «3»CcTaBUTCS, €CIIHU:

e JomyuieHbl Oojee OJHOM OIMMOKM WM Oojiee IBYX-TpEX HEAOYETOB B
BBIKJIAQJIKaX, uYeprexax wWiM Trpadukax, HO ydalluiics  Blajeer
00s13aTeIbHBIMUA YMEHUSIMHU T10 TIPOBEPSEMOI TEME.

OTMeTKa «2»CTaBUTCS, €CIIU:

® JIONYIIEHBl CYIIECTBEHHbIE OIIMOKM, MOKAa3aBIIUE, YTO YyYallUilcs He
BIIAJICET
00s13aTENIbHBIMA YMEHUSMH I10 JAaHHOW T€ME B MOJIHOU Mepe.

O1meTka «1»cTaBUTCS, €CIIU:

e paborTa rnokaszajia MoJHOE OTCYTCTBUE Y ydalllerocs: o0s3aTeNbHbIX 3HAHUN U
YMEHUH T10 POBEPSIEMON TEME;

® 3HAYMUTEJbHAs YacTh PAOOTHI BHIIOJIHEHA HE CAMOCTOATEIBHO;

® O0TKa3 OT BBINOJIHEHUS PaOOTHI.



Ouenka mecmoeswvlx padom odyuarouwuxcs
«5» - 85-100%
«4» - 65-84%
«3» - 41-64%
«2» - <40%
«1» - HET HU OJIHOTO OTBETA; OTKA3 OT BBIMOJHEHUS TECTa



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

Teopernyeckue mMOAXOAbI K OLIEHKE KoJudecTBa HWHGOpMaIMU. 3aKoH
annuTuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus 1 BEpOSTHOCTb.
®opmyia lllenHoHa.

Anroputmbl cxaTtusi naHHbIX. Anroputm RLE. Anroputm Xaddmana.
AnroputM LZW. Anroputmsl CKaTHsl JaHHBIX C HOTEPAMH. Y MEHBIICHHE
rIyOuHBI KoupoBaHus 11Beta. OCHOBHBIE Hjen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Mepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH I€peJayud  OT
MH()OPMAIIMOHHOTO O0BEMA JAHHBIX M XapaKTEPUCTUK KaHaia CBsA3W. lIpuunHbI
BO3HMKHOBEHHMs OMMOOK Mpu Tmepedadye JaHHbIX. Konpl, TO3BOJSIONINE
oOHapy>KMBaThb W HUCIpPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Meperaye JAaHHbIX.
Paccrosinne Xsammunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cuctembl. KoMIIOHEHTBI cucTeMbl W UX B3aumojaeiicTBue. CUCTEMHBIN
ahdekt. Ynpapnenue kak nHGopMamoHHbIi npornecc. OOpaTHasi CBA3b.

Mopenn u moxenupoBanue. Llens mMopenmupoBanuss. COOTBETCTBHE MOJEIIH
MOJIETIUPYEMOMY OOBEKTY WM MpOLeEcCy, Leau MojaenupoBanus. dopmManuzanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIUPOBAHUS B BHUAE, YIOOHOM ISt
BOCIPUATHUS yesnoBekoM. ['paduueckoe npeacraBieHue JaHHBIX (CXEMbl, TaOIUIbI,
rpadukn).

['padpr. OcHoBHBIe MOHATUS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL, CIHCKOB CMEXHOCTU. Pemenune
QITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJIIBHOTO MYTH MEXJ1y BepliMHaMu rpada, OmpenejeHue KOoJUYECTBa
pa3NMYHBIX IIyT€d MEXIy BEpPIIMHAMU OPUEHTUPOBAHHOIO ALUKIMYECKOTO
rpada).

JepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrocoObl 00Xoza JepeBa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHUJIE AepeBa. JIMCKpeTHbIE UrPbl
JIBYX UTPOKOB ¢ TIoyiHOM nHbopmarnueit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMHMCAHKE CTPATErHH UTPhl B TAOIHYHON (opMe. BHIUTPHINTHBIE U TPOUTPHIIITHBIC
MO3ULIUH. BBIUTPBIIHBIE CTPATETHUH.

CpencTBa MCKYCCTBEHHOro0 HMHTeJIeKTa. CepBHUCHI MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHusi ycTHOUM peun. KornutuBHble cepBuchl. MaeHTHGUKALMS U TOUCK
U300paKEHUH, pacro3HaBaHKE T Camoo0byuaroiuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHMe METOIOB
UCKYCCTBEHHOT'O MHTEJUIEKTa B O0yd4arommx cucreMax. Mcnoap3oBaHuEe METO/IOB



UCKYCCTBEHHOT'O MHTEJUIEKTa B poboToTexHuke. MuTepuer Bemieil. [lepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

Qopmann3anus — NOHATHS  anroputma.  MammHa  TeropuHra  Kak
YHHUBEpCaibHasA MOJEIb BeruncieHul. Tesznc Yépua—Thropunra.

OueHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
naMaTH, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OleHka
ACUMIITOTUYECKON  CIIOKHOCTU  QITOPUTMOB. AJTOPUTMBI  MOJHMHOMHUAIBHON
cinoxHocTH. IlepeGopHbie anroputmbl. [Ipumepsl pazTUYHBIX aAITOPUTMOB
pELIeHUs OJTHOM 3a1a4l, KOTOPBIE UMEIOT PA3JIUYHYIO CI0KHOCTbD.

[Touck mpoCThIX YHUCEN B 3aJaHHOM JUANa3OHE C MOMOUIBIO aIropuTMa
«peueTo DparocheHay.

MHoropa3psaHble 1ielible YUCiia, 3a7a41 JJIMHHON apu(pMEeTHKU.

CnoBapu (acconuaTHBHBIE MacCCUBBI, OTOOpaKeHHUs). Xd3UI-TaOJUIBL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaXEHHs. Bbluucienue
apu(PMETUYECKOTO BBIPAKEHHUS, 3AIIICAHHOTO B MOCT(PUKCHOMN PopMme.

Ouepenu. Mcnosp3oBaHue ouepenn Juisi BpeMEHHOTO XPaHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHMHHMAaIbHOTO OCTOBHOIO J€peBa
B3BEUICHHOTO CBSA3HOTO HEOpUeHTHUpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputM
JIeWKCTpHL.

epeps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa mjig 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbsl 00xoja AepeBa. Mcnonb3oBaHue CTEKa U
ouepenu sl 00Xo/a JiepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJadyM, PEIIAEMbIE C ITOMOIIBIO
JUHAMUYECKOTO MPOTPAaMMHUPOBAHMS: BBIUMCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTHUMHU3ALIUU.

[ToHsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoicTBa U MeTOJIbI 00bEKTOB. OOBEKTHO-OPHUEHTUPOBAHHBIN aHAJIU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
WNukancynsuus, HacaeA0BaHue, MOTUMOphU3M.

Cpenbl ObicTpoii pa3paboTku mnporpamM. IIpoexktupoBanue wunTtepdeiica
nosib3oBatens.  VMcrnonb30BaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB IS
MOCTpOEHUS MHTEpPeiica.

O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOrpaMMHUPOBAHUSL.



HNupopmanuoHHBbIE TEXHOJIOTHH

OTanbl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJICIMPOBAHUS:  MOCTAHOBKA
3amaun, pa3paboTka  MOJENTH, TECTUPOBAHHWE  MOJETH, KOMITBIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOACIHUPOBAHUS.

JuckpeTn3zanuss OpU MATEMATHYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoiieccoB. MojenupoBanue JBWXKEHHS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTtuueckue  MOAEIM B OKOHOMHKE.  BbluncinuTeNnbHbIC
DKCHEPUMEHTHI C MOJCIISIMHU.

OOpaboTKka pe3yJabTaTOB SKCIEpUMEHTa. MeToJl HauMEHBIIMX KBaJpaToOB.
OneHKka 4YHCIOBBIX MApaMETPOB MOJCIHUPYEMBIX OOBEKTOB M  MPOIECCOB.
BoccranoBneHue 3aBUCUMOCTEN MO PE3yIbTaTaM dKCIIEPUMEHTA.

BepostHoctheie  momenu.  Metoasl Monte-Kapno.  MMutanmonsHoe
MojenupoBanue. CHCTEMbI MaCCOBOTO OOCITYKUBAHMUS.

Tabnuunbie (pensuMoHHBIC) Oa3bl JMaHHBIX. Talbnmuna — mMpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHHBIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmumel. Padora c
roToBoM 0a30il NaHHBIX. 3anojHeHuWe Oa3bl JNaHHbIX. [louck, copTHpoBKa U
dbunbTpanus TaHHBIX. 3aIpOChl Ha BHIOOPKY JaHHBIX. 3alpoChl ¢ MapamMeTpaMu.
Brluncrnsemblie 1MoJjs B 3ampocax.

MHorotabmuunble 0a3pl JaHHBIX. THIBI CBS3EH MeEXAy TaOIUIIaMH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aTPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. I[loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTa.
TexHoNorus «KJIUEHT — CEpPBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML u xackamubix tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3Mmelienre BeO-caliToB. Y ciayra XocTuHTa. 3arpys3ka ¢haiioB Ha CauT.

BBon m300pakeHui ¢ MCIOJNB30BAHUEM PA3IUYHBIX IU(PPOBBIX YCTPOMCTB
(mudpoBbIX (poToanmapaTroB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. McnpaBienue
nepcriektuBbl.  I'mcrorpamma. Koppekius  ypoBHeH, KOppeKus — IIBeTa.
OOecuBeurBaHUE I1BETHBIX M300pakeHui. Perymb. Pabora ¢ obmactsamu.
OUIBTPHL.

MHorocnolinple u300pakeHus. TekcroBele cion. Macka cmos. Kanambl.
Coxpanenue BbifeneHHON obOsiactu. [loaroroBka wiumoCcTparuii 1isi BeO-CalTOoB.
AHHUMHPOBaHHBIE NU300paAKEHUSI.

Bekropunas rtpaduka. IlpumutuBpl. W3meHeHue mopsiaKa dSJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnuposka. Kpussle. @opmaTsl BEKTOPHBIX
pucyHkoB. Mcnonp3oBanue KOHTYpoB. Bekropuzaius pacTpoBbIX H300paKEHU.



[IpyHOWNBI TIOCTPOCHUST M PEIAKTHUPOBAHHUS TPEXMEPHBIX MOJEIEH.
Cetrounble Mojnenu. Marepuansl. MojenupoBaHHE€ HWCTOYHUKOB OCBEIICHUSI.
Kamepsl. AnautuBHble TexHosioruu (3D-nipuntepsi). [loHdTtne o BUpTyanbHOU
pEaTbHOCTH U JONIOJIHEHHOM pEAIbHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXIEeHNN, COOTBETCTBYIOIIMX TPAAWIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OMbITA JIESITEILHOCTH B IPOIECCEe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyyaromierocs OyayT c(OpMUPOBAHBI CIIECAYIOIMINE JTUYHOCTHBIE
pe3yJbTaThI:

1) rpamaIaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOpsIKa,  COOJIOJICHHUE  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSATH HUJCOJIOTUM 3KCTPEMHU3MA, HAI[MOHAIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUYECKOMY HACJIEAUI0, TOCTUKeHUusIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4YHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHMMATH Pa3IMYHBIE BHUJBl HCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



coOmoenust TpeOoBaHUi 0€30MacHOM KCIUTyaTalluid CPEACTB MHPOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HaIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMHPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BEITIOJTHATH TaKyIO ICSITCIIbHOCTD;

uHTEepec K cdepaM TPOPECCHOHATBHON ACATENHHOCTH, CBS3aHHBIM C
UHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM M HWH(OPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peann30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa 3KOJIOTHUYECKHX MPOoOJjeM W IyTeH HuX
permeHus, B TOM 9YHCIE C y4€TOM BO3MOXKHOCTEH WH(pOpMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTH)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIU WH(DOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO AEATEIbHOCTh HHIUBUIYATBHO U B TPYIIIIC.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

CaMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIIOCOOHOCTh aIanTHPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpEeMJIECHHE K JIOCTHKCHHUIO 1EeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CIIOCOOHOCTH MMOHUMATh YMOIIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHMH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHDIUKTHI.



METANIPEIMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pe3yabTaThl, OTPAXKEHHBIE B YHUBEPCAIBHBIX YUEOHBIX IEHUCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE JIEWCTBUS, KOMMYHUKATHUBHbIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WJIM OCHOBAaHUA JJI1 CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HUX
JOCTHKEHHSI,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SABJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIMYHBIE BHJbI JESITEIIBHOCTH IO TMOJYYEHHIO HOBOTO
3HAHMS, €r0 HHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METOJIAMH;

CTaBUTh MW (HOpPMyIUpOBaTh COOCTBEHHBbIE 3aJaylM B 0Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTyalUsX;



BBISIBJISITh TMPUYMHHO-CJIEJICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3a/4auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTryMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MMapaMeTphl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEPEHOCa CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHAIbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAINH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHallu3, CUCTEMATH3alUIl0 U
MHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEACTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ Yy4ETOM Ha3HAYEHUS
uHpopMauu U 1EJNEeBOM  ayJUTOpUH, BbHIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh MH(QOpMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpcOCOEpeKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61enme:

OCYIIIECTBJISATH KOMMYHUKAIIMH BO BCeX chepax KU3HHU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacCTBa O6Hl€HI/I$I, IIOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANMOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTHUPOBAHHO BCCTHU AUAJIOT, YMCTh CMAT1AaTh KOH(l)J'II/II(THI)Ie CUTYyallH,



Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHI C y4€TOM O0OImMHUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

IpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JICHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh pojid ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKAOTO YYaCTHUKA KOMAaHIbI B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE IPOEKThI, OICEHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuszanus:

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTb, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laul B 00pa3oBaTebHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pPELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pellICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

CIOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTENIbHBIN U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H



OCHOBaHUM, UCMHOIB30BaTh MPUEMBI PeIEKCUH AJIsi OIEHKH CUTyalluu, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINA3E PpPE3yJbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU APYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJIbTATDBI

B npouecce u3yueHus kypca HMHGOPMATHKU YriyOJE€HHOro ypoBHs 6 10
Knacce oOydalomuMucs OyayT  JOCTUTHYTHl — CIEOYIOIIME  MPEIMETHbIE
Pe3yJIbTaThI:

BJIQJICHUE TMPEICTaBICHUSMH O poiu WHGOpMAIMU U CBSA3AHHBIX C HEU
IPOLIECCOB B TMPHUPOJAE, TEXHUKE U OOLIECTBE, MOHATHAMHU «HUHPOpMaLUDy,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HHpopmanuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(POPMAIIHIO, TOYICHHYIO U3 ceTH VHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJjaud aHajdu3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIacTepu3aIus, aHaIu3 OTKJIOHCHHIA), MOHUMATh
MOCIIEIOBATEIHHOCTh PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX TaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHMCTBA © (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIa/ICHUE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO oOOecredeHuss i peuieHus y4eOHbIX 3ajad 1o
BBIOpaHHOM CeIUaIN3aIiu;

HaJIMYUE NPEICTaBICHUNA O KOMIBIOTEPHBIX CETSX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMAaHWE YIrpo3 HH(OPMAIIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB M CPEACTB MPOTUBOJACHCTBHS JTHUM yIrpo3aM, COOJIOACHHE MEP
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/IEHNE TPeOOBAaHUM TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU paboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUSI, TOHUMAaHHE
IPaBOBBIX OCHOB MCIOJIb30BaHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX M
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3ALUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YMEHHUE ONpeNesaTh HHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3aluHu,
YMEHUE OMNpEAeNsITh CPEAHIO CKOpPOCTh IE€pPEelaud JAHHBIX, OICHUBATh
U3MEHEHUE BpPEMEHU IMepeJayd OpH HM3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh NPU PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyuCell, AITOPUTMA IMMOCTPOCHHUS 3alUCH YKCTIA B MIO3UIIMOHHON CUCTEME CUHUCIICHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3UIHMOHHOM CHUCTEME CYUMCICHHS C 33JaHHbIM OCHOBAaHUEM,
YMEHHME BBINOJHATh apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3Ys
3aKOHBI aiareOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMaNIbHBIX (hOpMax IO 3aJaHHOM TabuIie
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJEPIKAILEIO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTHYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch 4ucesl B MO3UIIMOHHOW CHCTEME CUMCIICHUS, HAaXOXKIECHUE
BCEX MPOCTBIX YHMCEI B 33JaHHOM JIMarna3oHe, 00paboTKka MHOTOpa3psIAHbIX LEIbIX
YHUCEJNl, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHHUE ONpPENeNsATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alrOPUTMOB
(cyMMHpOBaHHE 3JI€MEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, IBOMYHBIM MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUSI BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHUs MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHUE MCIOJb30BaTh OCHOBHBIC  YIPABIISIONINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM IPOTrpaMMBbI:
OTIPEAETATh PEe3yJIbTaThl padOThl IPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX TAaHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO IOJIyYEHHE YKa3aHHBIX



PE3yNbTAaTOB, BHISBIATH JaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMKOKE B paboTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 10 YIYUIIEHUIO IPOTPAMMHOTO KO/,

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAJbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOONBIIETO W HAUMEHBIIEro 3HAYEHUH, pelieHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce uzyueHus kKypca UHPOPMATHKU YIriayOJ€HHOTo ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOIb30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIATH OMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTICYMBAIOIINN HAUMEHBIIYIO0 BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATHUS JAHHBIX;

YMEHHE pellaTh aJrOpUuTMHYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJlayn  MOCTPOEHUS ONTUMAJILHOTO TYTH MEXAYy BepuIMHaMHu Tpada,
ONpENENICHUs]  KOJMYECTBA  Pa3MYHBIX  MyTed  MEXAy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBhS MPH
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIIITHYIO
CTpaTEruio UrPhI;

yMEHUE pa3pabaThiBaTh W pEaTUu30BBIBATH B BHJE MpOrpamMm 0a3oBbIe
aJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3JIMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN Ha JUAINA30H UX BO3MOXHBIX 3HAYEHUU, NMPUMEHATH IPU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIHUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBH),
WCIIOJIb30BaTh 0a30BbIE OMEpAlMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJI30BaTh MpHU pa3pabOTKe MporpaMMm OHOIHMOTEKH
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMHUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh BeO-CTPaHUIIBI,



BIIAJICHUE OCHOBHBIMH CBEJICHUSIMH O 0a3ax mJaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M pabOThl C HUMH, YMEHHE WCIIOJh30BaTh TaOIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY M TOWCK 3amuceil B 06a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO Oa3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATHICCKHUE MOJICIH JII aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOJIHSTH
aHaJgu3 Pe3yJbTaTOB, IIOJYYEHHBIX B XOJIE MOJCIUPOBAHMS, OIEHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEICTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JMYHOC WH()OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IHU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIICKTa B Pa3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre peracMbIX 3a7ad MAaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMKA U MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BAaHUU  HMHPOPMALUOHHBIX  TEXHOJOTHMM B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHUYECKOE IINTAHUPOBAHHUE
11 KIIACC

KouanuecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne /o Kontpoabnbie IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
HNudopmanus u nHGOpMaIIOHHBIE
1.1 bopan bopvan 10 25
IIPOLIECCHI
1.2 MoaenupoBaHue 8 2
Hroro no pazgeny 18
Pa3zngen 2. AnropuT™Mbl U1 NIPOrpaMMHUPOBaHUE
2.1 DNeMEHTBI TEOPUH AJITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO
23 PHEHTHD 16 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTHH
31 KomnbroTepHo-maremaTuueckoe g )
' MOJICIUPOBaHHE
3.2 bas3rer qaHHBIX 10 4
33 Be0-caiitbl 14 4
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-monenupoBanue 3




Uroro no pazgeny 48
PesepBHOE Bpems 20
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 36.5







IHOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne

wn Tema ypoka

KomngectBo nndopmanmm

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

2 AJITOPUTMBI CKaTUs TAHHBIX

Anroput™m Xaddmana

[IpakTuueckas padora no teme "Cixxatue
4 AAaHHBIX C IOMOIIBIO aJIrTOpUTMaA
Xadpdpmana"

5 Anroputm LZW

AJ'Il"OpI/ITMI)I CKaTuA JAHHBIX C ITOTCPSMHU.

[IpakTuueckas pabora no teme "Cixkatue
TaHHBIX ¢ moTepsamMu (anroputmsl JPEG,
MP3)"

0.5

CxopocTh Tiepe1aun JaHHBIX

HOMCXOYCTOﬁqHBLIC KOIBI

[IpakTnueckas pabota 1o Teme
"[TomexoycroitunBbie KOIbI"

Cucrempl. KOMIIOHEHTBI CHCTEMBI U UX
10 B3auMozeiicTBrue. CucteMHbiid YHPexT.
VYnpasienue Kkak UHQOpPMALMOHHBIN

nporiecc. OOpaTHas CBS3b

11 Mogenu 1 MOJETMpPOBaHHUE

12 I'pader




13 Pemenue 3amau ¢ momoristo rpadoB

14 JHepeBbs

15 OCHOBBI TEOPUH UTP
[IpakTrueckas padota mo teme "Ilonck

16 BBIUTPBIIITHOM CTPaTEruu B UTPE C MOTHOM
nHpopManuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

18 [IpakTuueckas pabora no teme "Cpezncraa
HCKYCCTBEHHOTO MHTEIIEKTA"
dopmanuzaius TOHITHS AJITOPUTMA.

19 Mammna TrlopuHra Kak yHUBepcaabHas
MoJieb Beiuncienuil. Tesuc Yépua—
Teropunra
[IpakTuueckas padbota 1o Teme

20 "CocraBieHue MpoCTOi MpOrpaMMBbl ISt
MamuHbl Teropunra"

21 Mammna Ilocta

22 Hopmanbhbie anropugmel MapkoBa
ANTOPUTMUYECKH HEPA3pEITUMBbIC 3aaUH.

23 3amaua octaHoBa. HeBO3MOXHOCTh
ABTOMATHUYECKOHN OTJIAJKH MPOTPaMM

24 C10XHOCTH BBIUUCIICHUNA
[Touck npocThIX YKcel B 3a1aHHOM

25 JIMANa3oHe ¢ MOMOILbIO AITOPUTMA
«pemiero DparoceHar

26 [IpakTrueckas padota mo Teme "llonck
MPOCTHIX YHCEIT B 33/ITaHHOM Jiarna3oxe"”

27 MHoropa3psiIHbI€ 1IeJIbIe YKCIIa, 33/1a41




28

JUIMHHOH apu(MeTuKu

[IpakTuyeckas pabora o Teme
"Peanu3anus BBIYMCICHHI C
MHOTOpa3psIHbIMA YHCIIaMH"

29

CnoBapu (accoluaTiBHbIE MAaCCUBBHI,
oToOpaxeHwus ). X3MI-TaOIUIIbL.
[Toctpoenue andaBUTHO-9ACTOTHOTO
CIIOBapsi JIJIs 3aJIaHHOTO TEKCTa

30

31

32

33

[IpakTnueckas pabota 1o Teme
"IToctpoenwue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa"
AHanu3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Briaenenue nocienoBaTesIbHOCTEN 110
mabsony. PerynspHbie BbIpaXeHUsI.
YacToTHBIN aHaIU3

IIpakTryeckas pabora no Teme "AHanuz
TEKCTa Ha €CTECTBEHHOM SI3bIKE"

Creku. AHanu3 NpaBUIBLHOCTH CKOOOYHOTO
BBIPAKECHUS

34

35

36

Brruncnenue apupmernaeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dhopme

[IpakTuyeckas pabora o Teme
"Boruncnenue apupmMeTunyeckoro
BBIPAXKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dhopme"

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpPaHEHUs JaHHBIX




37

38

39

40

[IpakTuyeckas paborta 1o Teme
"UcnonwszoBanue ouepenu"”

JHepeBbs. Peanuzanus nepeBa ¢ TOMOIIbIO
CCBUTOYHBIX CTPYKTYD. [[BonuHBIC
(6unapueie) nepesbs. [locTpoeHue nepesa
JUTSI 33JTAHHOTO aprU(PMETHIECKOTO
BBIPKCHUS

[TpakTrueckas paboTa Mo Teme
"Hcnosnb3oBaHue AepeBbEB IS
BBIYUCIICHHS apU(PMETHISCKUX
BbIpaKeHU1"

PekypcuBHBIC aJITOpUTMBI 00X0/1a JiepeBa.
Hcnonb30BaHue CTEKa M OYEPEIH SIS
o0xoma nepena

41

PexypcuBHBIC aJITOpUTMBI 00X0/1a JiepeBa.
Vcnonp3oBaHue cTeka U O4epeIu ISt
o0xoma epena

42

AnroputMmel Ha rpadax. [Toctpoenue
MUHHMAaJIFHOTO OCTOBHOTO JiepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

44

O6xon rpada B rmyouny. O6xox rpada B
HIAPUHY

KonnyecTBo pa3nuyHbIX MyTel MEeX1y
BEpLIMHAMU OPHUEHTUPOBAHHOTO
alMKJINYeCKOro rpaga

45
46

Asnroput™ JIeHKCTpBHI.

[IpakTuyeckas pabora o Teme




47

"Berurcienue JiuHbl KpaT4yaniinero myTau
MEXTy BepIIuHamMu rpada (aaroputm
HeiixcTpsbr)”

Anroputm @rnoitga—Y opiiamia

48

3aiauu, pemaeMble ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IMIpOorpaMMHUpPOBaHUA:
BBIUUCIIEHUE PEKYPCUBHBIX ()YHKIIUN

49

50

51

52

[IpakTuueckas pabota 1o Teme
"Brrunciienue peKypcuBHBIX (DYHKIHH C
IIOMOUIBIO JUHAMUYECKOTO
IIporpaMMUpoBaHus”

3aznayu, peaeMple ¢ IOMOLIBIO
JUHAMHAYECKOI0 MPOTPaMMHUPOBAHUS:
IIOJCYET KOJIMYECTBA BAPUAHTOB

IIpaxTnueckast padora o teMme "Ilogcuér
p p

KOJM4YECTBa BAPUAHTOB C MOMOIIBIO
JUHAMHYECKOTO IporpaMMUpoBaHus"

3aiauu, pemaeMbple ¢ TOMOIIBIO
JUHAMHYECKOTO TPOrPaMMHUPOBAHUS:
3a/la4 ONTUMH3AIUU

53

[TonsTHe 0 mapagurmax
nporpammupoBanus. O030p S3BIKOB
MIPOrpaMMHUPOBAHHUS

54

55

[Tonsitne 06 0OHEKTHO-OPUEHTUPOBAHHOM
MPOrpaMMHUPOBaHUH

O0BbekTsI U Kiacchl. CBOMCTBA U METOIBI
00BEKTOB

56

OOBbEKTHO-OPUEHTUPOBAHHBIN aHAIIN3




[IpakTuueckas pabota 1o Teme

57 "Hcnonp30BaHne TOTOBBIX KJIACCOB B 1
nporpamme”

53 Pazpabotka nmporpamm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOIX0/1a
[TpakTuueckas pabora "Pa3paborka

59 IIPOCTOM MPOrpaMMBbl C UCIIOJIb30BAaHUEM 1
KJ1accoB"
Wukancynauus. [Ipaktuueckas padota no

60 Teme "Pa3paboTka Kiiacca, UCIOJIb3YIOIIETrO 0.5
WHKANCyJsuo"

61 Hacnenopanue. [Tomumopduszm

& [IpakTnueckas padbota 1o Teme |
"Pa3paboTka nepapxuu KiaccoB"
Cpenpl ObICTPOI pa3pabOTKU MPOrPaMM.

63 [IpoexTupoBanue nutepdeiica
10JIb30BATENS

64 [TpoexTupoBanue uHTEpdeiica
MI0JIb30BATENS

65 Vcnonb30BaHue TOTOBBIX YIIPaBIIIEMBIX
3JIEMEHTOB JUJIs TIOCTPOEHUs MHTepdetica
[IpakTnueckast pabota 1o Teme

66 "Pa3paboTka nmporpaMmMsl ¢ rpaguueckum 1
unrepdeiicom”

67 W3yuenune BTOpOro si3bIka
IPOTPaMMHUPOBAHUS

63 W3yuenune BTOpoOro si3bIka

IPOrpaMMHUPOBAHUS




69

70

OTansl KOMIIBIOTECPHO-MATEMATHYECCKOI'O
MOZACIIMPOBAHUA
HI/ICerTI/IBaHI/IH IIpyu MaTCMAaTUYCCKOM

MOJICIIMPOBAHUU HETIPEPHIBHBIX TIPOIIECCOB.
MopenupoBaHue JBHKESHUS

71

[IpakTuyeckas pabora o Teme
"MopenupoBaHue JBUKEHUS"

72

73

74

75

MopenupoBaHie OHOIOTUIECKUX CHCTEM.
[IpakTnueckas pabora 1o Teme
"MonenupoBaHue OMOJIOTHYECKUX cucTeM"

MaremMmaTtndeckue MOJCIN B SKOHOMHUKE.
BeruucnurenbHble S5KCIEPUMEHTHI C
MOJICIISIMHA

BepositHocTHBIE MOenH. [TpakTuueckast
pabota no Teme "MMuTanmoHHOE
MOJIEJTMPOBAHUE C TIOMOIIBI0 METO1A
Mounre-Kapno"

KomnberotepHoe MoienpoBaHUE CUCTEM
yIpaBJIeHUS

0.5

0.5

76
77

O6paboTka pe3ynbTaTOB KCIIEPUMEHTA

TabnuuHble (pensinoHHbIE) 0a3bl TaHHBIX

78

[Touck, copTupoBKa U GUIbTpaLHs
JaHHBIX. 3aMpOChl HA BBIOOPKY JTaHHBIX.
3anpockl ¢ mapamerpamMu. Beraucisiemsie
I10JIs B 3aIpocax

79

80

[IpakTuueckas pabora no teme "Pabora ¢
roToBoi 0a30ii JaHHbBIX"

Muororabanuable 0a3bl JaHHBIX. THIIB




CBs3el Mex 1y TabnuiiamMu. BaenHui
Kit04. L{eocTHOCTh 6a3bl JaHHBIX

[IpakTuueckas pabota 1o Teme

81 "Pa3paboTka MHOTOTaOJINYHOM Oa3bI
JaHHBIX "

20 3ampockl K MHOTOTA0IMYHEIM 0a3am
TAHHBIX

23 [IpakTueckas padota mo Teme "3anpockl K
MHOTOTA0IMYHOM 0a3e JaHHBIX"

84 A3bik ynpasienus gaHHbiMA SQL
[IpakTnueckas pabota 1o Teme

85 "VrpaBneHue JaHHBIMH C IIOMOIIBIO SA3bIKa
SQL"

26 Hepensimonnsie 6a3bl JaHHBIX.
DKCHepTHBIE CUCTEMBbI

87 HNHTepHeT-IprioKeHus
[TonsiTHE O CEpBEPHON M KIMEHTCKON

88 4yacTsaxX caita. TeXHOJIOTHS «KIUEHT —
cepBep», € JOCTOMHCTBA U HEJIOCTATKU

89 OcHogsl s13p1ka HTML

90 [IpakTuueckas padora no teme "Coznanue
TEKCTOBOM BeO-CTpaHUIIbI"

91 Ocnogsr s13p1ka HTML

92 OcHoBgsl s13p1ka HTML
[IpakTuueckas pabora no teme "Coznanue

93 BEO-CTPaHUIIBI, BKITIOYAIOMIEH

MYJIbTUMEANIHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"




94 OcHoBbI KackaaHBIX TabauI ctuei (CSS)
[IpakTuyeckas pabora o Teme

95 "OdopmiieHue cTpaHUIlbl ¢ TOMOIIBIO 1
KaCKaIHBIX Ta0muI[ cTiiiei"

96 Cuenapuu Ha s3bIke JavaScript

97 Cuenapuu Ha si3bike JavaScript

98 ®dopmbl Ha BEO-CTpaHHUILIC

99 [IpakTuueckas pabota no teme "O6padoTka |
JTaHHBIX hopm"

100 Pa3memenue Be6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha calT
Kanpuposanue. cnpasnenue

101 nepcnektussel. ['ucrorpamma. Koppeknus
YPOBHEM, KOPPEKIIMS 1IBETA.
ObecrBeunBaHNe LBETHBIX U300pakeHU I
BBon n3o0pakeHuit ¢ HCOIB30BaHUEM

102 Pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 0.5
I[TpakTuueckas pabora o Teme "O6paboTKa '
unppoBbIX Gororpaduit”
Perymis. PaboTa ¢ o6nactsimu. OUILTPHI.

103 [IpakTuueckas pabora no teme "Peryib 0.5
undpoBbIx Gororpaduit”
MHorocnoitasie n300paxeHus. TekcToBbIe

104 ciou. Macka cios. Kanansl. Coxpanenue
BbIJICJIEHHOW 001acTH

105 [IpakTnueckas pabota 1o Teme |
"MHorocioifable n306paxxeHus"

106 [ToaroroBka uirocTpaIuii Ay BeO-calToB. 0.5




[TpakTrueckas paboTa mo Teme
" AHUMHpOBaHHBIEC N300paxKeHUs"

Bekropnas rpaduka. Bekropuzamms

107 . 1
pacTpOBBIX U300pAKEHUN

108 [IpakTuyeckas padora no Teme "BekropHas |
rpaguka"

109 [TpyHIUIBI TOCTPOECHUS U PEaKTUPOBAHMS |
TPEXMEPHBIX MOJEIEH

110 [IpakTuueckas pabora no teme "Coznanue 1
MPOCTBIX TPEXMEPHBIX MOeeH"

111 Cerounsie Moaenu. Marepuaibl 1

112 [IpakTuueckas pabora no teme "CeTouHble 1
monenun"

113 MonenrpoBaHue HCTOYHUKOB OCBEIICHHUS. |
Kamepsl

114 [IpakTnueckas pabota 1o Teme |
"Pennepunr"

115 AnnutuBHbIE TexHONIOTUH (3D-pUHTEPHI) 1

116 [TonsTne o BI:IpTyanLHoﬁ peanbHOCTH U |
JIOTIOJTHEHHOM pealbHOCTH

117 PesepBHOE Bpems 1

118 PesepBHOe Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHoeE Bpems 1

121 PesepBHOE Bpems 1

122 PesepBHOE Bpems 1

123 PesepBHOE Bpems 1




124
125

PesepBHOE Bpems

PesepBHOE Bpemst

126
127

PesepBHOE Bpems

PesepBHOE Bpems

128
129

PesepBHoe Bpemst

PesepBHOE Bpems

130
131

PesepBHoe Bpemst

PesepBHOE Bpems

132
133

PesepBHOE Bpems

PesepBHOE Bpems

134
135

PesepBHOE Bpems

PesepBHOE Bpems

136

OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems

[NPOTPAMME

Gy A VA (GG W [ (R | GG i Sy

136

36.5







IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[ToHnMaHWe OCHOBHBIX HPUHIMIIOB YCTPOHCTBA M (PYHKIIMOHHUPOBAHHS
COBPEMEHHBIX CTAIllMOHAPHBIX M MOOMJIBHBIX KOMITBIOTEPOB; TEHICHIIHHA
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTHMH; BJIaJCHHE HaBBIKAMH pPabOTHI C
OIEPAIlMOHHBIMU CHUCTEMaMHd M OCHOBHBIMH BHAAaMH IPOTPAMMHOTO
obecrieyeHnss JUIsi  peHICHWsT y4eOHBIX 3amad 1O  BBIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPHUHLMIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopMalun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B MO3UIHOHHONW CHCTEME CUYHMCIEHHUS,
JEIUMOCTb LIeJIbIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YKCEN B 3a/laHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3HaHue q)yHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, WX CTPYKTYPE,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX O6JI8.CTSIX; HaJIM4ue HpCI[CTaBJ'ICHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMHECKMM anmapaTtoM, IO3BOJIIOINIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CUCTEMAX
CUMCIICHUS; BBINOJHATH MNpeoOpa3oBaHUSl JIOTUYECKUX BbIPaKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENeNsATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexX1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCcKOoro rpada




Ymemo

2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMIOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJIeKBaTHOCTh MOJEIM MOJCIUPYEMOMY OOBEKTYy WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOJAEIMPOBAHKS B HATJISTHOM BUE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHUEe, KJaccupukanus, KJIaCTepH3alHs, aHau3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33a4 aHalln3a
JIAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OLICHKA KAa4eCTBa JaHHBIX,
BRIOOp ¥ (WJM) TIOCTPOCHHE MOJCIH, TNPeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allMd JaHHBIX, HHTCPHOPCTAlUA PE3YJIbTATOB

23

24

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPH 33JaHHBIX ITapaMeTpax AUCKPETU3alnn. Y MEHHE
OIpPENENATh CPEOHIO CKOPOCTb IIE€pelayd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU Iepelauyd Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEJIHIO0 JUTMHY COOOIIEHUs IPU N3BECTHOM YacTOTE€ CHUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COJEpXKAalllell 3aluch ITOTO 4YUCiIa B MO3UIMOHHOM CHUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-IGCKI/IC ornepanr B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BbIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb HCTHHHOCTU  BBICKAa3bIBaHUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO MYTH MEXIy BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IyTEH MEXAy BepITUHAMH

OPUCHTHUPOBAHHOI'O AIUKIIMICCKOTO rpa(ba)

2.8

YMeHMe HCTIOIb30BaTh JEPEBhS MIPU AHAIN3E M IMOCTPOECHUH KOJOB W JUIS
NpeJCTaBiIeHUs apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPHl IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUIPBILIHYK CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM T3.6HI/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOIrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue OIpeneNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOMYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU UId PCIICHUA OﬂHOfI 3aJa4u

2.11

Brnanenue yHuUBEpCadbHBIM — S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HJaHHBIX; YMEHHE HCIOIb30BaTh OCHOBHBIE
YOPaBJISIONME ~ KOHCTPYKIIMH;  YMEHHE  OCYIIECTBISATH  aHAIH3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
MporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, TMPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

MMpOorpaMMHOIo Koia

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUISI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJI€HME YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTEJNEH; HaxX0XJIEeHHE MaKCUMalbHOW (MHUHUMaJIbHOM) LUpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He mnpeBblmaonmM 10; BbluuClIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIBHOCTH (CYMMBI,
MIPOM3BEECHUSI  CpPEAHEero  apu(@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJIEMEHTOB MAacCHBa; YMEHHE
HCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIIOB C Y4ETOM
OrpaHMYEHUN Ha JMaNa3oH HMX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pELIEHNN 3a7a4d CTPYKTYpPbl JAHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIEpEeBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MPHU
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpEJICTBA OTJIAJKH IPOrPaMM B CPEZIe IPOIPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npeacTaBieHus M 00paOOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




peleHus, moaoop JUHUHM TPEHA, peIIeHHe 3a/1ad MPOrHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIbBIOTCPHBIX TEXHOJIOTHH. HapaJ'IJ'ICJ'II)HBIC
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0IBIINX JaHHBIX

[IpyHUMIIBI MOCTPOEHMS WU anapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEil.
CereBbie mnpotokonbl. Cerb HWurepHer. Appecanus B cetu VHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Pa3znenenue IP-cetu Ha

IIOoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs |
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl g omnmcaHus
rpymi ¢aiinos

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHaIa CBSI3U

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroil 3amensl. [udp Lezaps. [udp Buxenepa. AnroputM mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonive 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. PaccrostHne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHue OIHO3HAYHO NEKOAMPYEMBIX KOJOB C MOMOUIBIO

nepeBa

2.2

2.3

Teopernueckne mMoaAXoAbl K OIEHKE KoiuuecTBa uHGpopMauuu. EauHUIbI
U3MEpeHusi KonuuecTBa uHpopMmanuu. AnpaBUTHBI MOIXOA K OIECHKE
KonuyectBa HMH(pOpManuu. 3aKoH aJIUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX U JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuncieHuss. CBoOHMCTBAa MO3UIIMOHHOM 3alHUCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JCTUMOCTH YUCIIa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua ICJI0Tr0 4Ynciia u3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. ANTOPUTM TepeBoja KOHEYHOH P-uuHOl npolOu B AECATHUHYIO.
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2.5

AJropyuT™M TEpeBOJia LIEJIOr0 Yucia U3 JACCITUYHOW CHCTEMbl cuucieHus B P-
nunyro. IlepeBox KoHewHOH pecsaTHuHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXKITY HUMHU.
Apudmerndeckue orneparyy B MO3UIIMOHHBIX CHCTEMaX CUUCICHUS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIEHUA. [[BONYHO-IecITHYHAsS CUCTEMA
CUHCIIEHUS

Komuposanue tekcroB. Konmuposka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOIIIEHMI

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMaAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHHUA LBETA. HBGTOBBIG
monenu. KogupoBanue 3Byka. OneHka HH(GOPMAlMOHHOIO 0O0BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PpA3PAAHOCTH KOAUPOBAHUA

Anrebpa noruku. IloHsTtue BbicKa3biBaHMs. Bpicka3biBaTenbHble (OPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlornueckue ToxxaecTsa. Jlornyeckue onepanny 1 onepanuy HaJ MHOXKECTBAMM.
3aKkoHBl anreOpspl JIOTMKH. OKBHUBAJICHTHbIE IPeoOpa3oBaHUs JIOIMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKHUX
(GyHKIMH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOTHYECKUX BhIpaKEHUI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKECHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTh MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopManu3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOJACTUPOBAHUS B BUE, YAOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['paduueckoe npeacraBieHue 1aHHbIX (CXeMBbl, TAOIUIBL, TPadUKH).

[IpeacraBnenne uenbIXx 4YHCEN B NaMATH Kommbiorepa. OrpaHUuE€HHOCTh
JUana3oHa 4YHcell TpH OTPpaHWYEHWH KoiudecTBa paspsanoB. I[lepernonHeHue
paspsnHOl ceTkH. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGuToBbIe Jjormueckue onepanuu. Jlormueckuit, apudmernueckuii u

nukmnueckuit  casurd. IlludpoBanne ¢ mOMOIIBIO MOOMTOBOW  Olepaiuu




«uckirogaromee UJIH»

2.12

2.13

2.14

[IpencraBicHue BEIECTBEHHBIX YHCEN B NMAMATH KOMIIBIOTEpA. 3Hadaulas 4acThb
U NOopsAoK uMcia. Jluama3oH 3Ha4eHMM BeHIECTBEHHBIX uucen. [IpoGiembl
XPAHECHMUS BEIECTBCHHBIX YHUCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTU. PelieHue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIYy BepIIMHaMU Trpada, ompeaeneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBpsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTUYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpad)oB U 1epeBLEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ mosiHOM uHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, OMUCAaHUE CTPATETHH WIPbl B TaOIU4YHON (dopMme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. Brur PBIIIHBIC CTPATCTHUH

CpeI[CTBa HCKYCCTBCHHOTI'O HWHTCIIJIICKTA. I/II[CHTI/I(I)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>'I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTONOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqafoumx cucremax. Mcronp3oBanue MCTOOO0B UCKYCCTBECHHOT'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Helipornsie cetn

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHUBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIeHHH. Bpemst paboTel M 00bEM HCNONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctd. IlepeGopHble anroputmbl. llpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aaa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
YIIpaBJIEHUS] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNroputMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT J4aTh Tpe6yeMBII>i pe3yibTat

Anroputmbl  00paOOTKM HATypallbHBIX YHCEN, 3alMCaHHBIX B TMO3UIUOHHBIX
cHUCTeMaX CYHMCICHMs: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IH(PHI,
HaXOXJCHHE CYMMBI W TNpOM3BeNeHUS LU(Dp, HAXOXKIACHHE MaKCUMAIbHOMN

(MUHUMATBLHOM ) I (PHI.




[IpencraBnenue uyucina B BHIE Ha0Opa MPOCTHIX COMHOXHUTENCH. AJNTOpHUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo IparocheHar

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrHYeckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M TBOMYHBIC (ailibl.
daiinoBsle nepeMeHHble ((aitioBbie ykazatenn). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anaydu. [logmporpaMmer (TpoieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U (yHkuuu. Mcrnonb3oBaHue creka s

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJIbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
MTOMOIUIBIO0 YUCJIEHHBIX METOJIOB (METOJ NPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpEeMEHHOW MEeTOJ0M

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00pabOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBAa IOSABJICHUH CHMBOJA B CTPOKE,
pazOueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOUCK TMOJCTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalJIEHHOW MOACTPOKU Ha APYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM an(aBUTE, YAOBIETBOPSIONMIUX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEIHEro apuMETHYEeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HA4YEHHs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMHU MacCHUBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBIi

IIOMCK B OTCOPTHPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOpUTMBI  00paOOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAaCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCuBa, NI€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBIC  MAacCUBBI,  OTOOpa)keHUs).  XOII-TaOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaNM3 TPaBWIBHOCTH CKOOOYHOTO  BBIp@XEHHA. BblumcieHue
apu(METHYECKOTO BBIPaKEHUS, 3aIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan Ay BpECMCHHOI'O XpaHCHUA TaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. [locTpoeHrme MHHHMAIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHUPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell Mex 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOoMuYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa i 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMsl 00xoja aepesa. Vcrnonb3oBaHue cTreka u
ouepeau i 00xo/a AepeBa

JlnHaMUUYecKoe IPOrpaMMHUPOBAHHUE KaK METOJ PEIIEHUs 3a/1ad C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuWaHTOB, 3ala4v ONITUMU3AlIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOAXOJA.

Wukancynsuus, Haciae10BaHue, MoJIuMophu3m
WNudopmanoHHbIe TEXHOJIOTUU

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaau3 oOTkJIOHeHHH. IlociemoBaTenbHOCTH
perieHus 3a1a4y aHaM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIU) TIOCTPOEHHWE MOJAENH, NpeoOpa3oBaHUe
JAHHBIX, BU3YyalW3allMsl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEpHET-cepBUCH UIsi 0O0paOOTKHM M TIPE/CTABICHUS JaHHBIX.

Bonwsmme manabie. MammaHOE 00yUueHne

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJCKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWOOJbIIEr0o  (HAMMEHBINETO)  3HAYCHUS

nuanazoHa. Beraucnenue ko3 duIMeHTa KOPpeNmsUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX auarpamm. l[loctpoeHme
rpadukoB ¢yakuit. [Tonbop TUHUM TpeHIIa, pelIeHNe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanuss Npd  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. Marematuueckue MOJAENUM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEepUMEHTHl ¢ MojensMu. OOpaboTka pe3ynbTaToB SKCIEpUMeHTa. Meron
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHCIOBBIX MapaMETPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCUMOCTEH MO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtanmmonnoe

MojienupoBanue. CHCTEMBI MaCCOBOTO OOCTYKHUBAHHS

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmunel. Pabota ¢ roroBoit
0a30ii naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl € MapaMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabiuunble 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiii mpoueccop. CpencrtBa MMOMCKa U aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHupOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS HMCTOYHMKOB U OQopMieHUs Oubmuorpaduueckux

CCBIJIIOK




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

VYuebnuk: Uupopmatuka. 11 kiacc B 2 gacTsax

K.IO. Ilonsikos, E.A. Epemun
ba30BbIii 1 yriyOJeHHBIN YPOBHU

Mocksa «lIpocsemenune» 2025

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metoauueckoe nocoobue 10—11 knaccel. bazoBsiit u yrinyonenusiit yposau K.1O.

[lonskos, E.A. Epemun

Mocksa «lIpocsemenune» 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

HazsBsaunwue caiita

AJpec caiirta

Poccuticknii
o011eo0pa3oBaTeNbHbIN NOpTal

http://experiment.edu.ru

Enunas xoymekius nugpoBbIxX
00pa30BaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

denepaabHbIN LEHTP
nH(OPMAITMOHHO-00pa30BaTEIbHBIX
pecypcoB (OIINOP)

http://fcior.edu.ru

Ennnoe okHO noctyna K
00paszoBaTeILHBIM PECypCaM.
Kartanor 0P s yuurenei-
MPEIMETHUKOB

http://window.edu.ru
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