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HOACHUTEJIBHAA 3AIINCKA

WNudopmaruka B cpeHeM o01ieM 00pa3oBaHUH OTPAXKACT:

° CYyITHOCTh ~ WMH(POPMATHKH  KAaK  HAy4YHOW  JIUCHUIUIMHBI,  H3ydarolei
3aKOHOMCPHOCTH MPOTCKAHUSA WU BO3MOKHOCTHU aBTOMAaTU3alluu I/IH(i)OpMaIII/IOHHBIX IMpoLIeCCOB B
PAa3JIMIHBIX CUCTEMAX,

° OCHOBHEIE oOmacTu IIpUMEHEHUS UHPOpPMaTHKH, Hpexae BCETO
MH(GOPMAIMOHHBIE TEXHOJIOTHH, YIIPABICHHE U COLIMATBLHYIO Cepy;

° MEXIUCIUAIUIMHAPHBIA ~ Xapakrep  WHGOpPMATUKA M WHPOPMALMOHHOM
JeSATEITbHOCTH.

Kypc wunbopmartuku a8 ypoBHS cCpefHero ooOmero o0pa3oBaHUs — SIBISIETCA
3aBepLIAIOIINM 3TalloM HENPEPHIBHOM MOATOTOBKU OOy4aromuxcsi B 00JacTd UHYOPMATUKH U
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTUH, OINMpaeTcs Ha CoJep)KaHue Kypca
MH(OPMATUKH YPOBHS OCHOBHOTO OOIIEro 0Opa30BaHUs W OMBIT MOCTOSIHHOTO IPUMEHEHUs
MH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH, Ja€T TEOPEeTUYECKOE OCMBICICHHE,
MHTEPIpETAINIO U 0000IIeHNE ITOTO OTIbITA.

Pesynbrarel yriyonéHHoro ypoBHsS wu3ydeHus: ydueOHoro mpenmera «MHpopmaruka»
OpUEHTHPOBaHbl Ha TMOJIy4€HHE KOMIETEHTHOCTEW Uil TOCIeayroled MmpodeccrnoHalbHON
NEeSITeIbHOCTH KaK B paMKax JTaHHOM MpeaMeTHOI 0051acTH, Tak U B CMEXHBIX C HEeil 00yacTsX.
OHu BKJIIOUAIOT B ce04:

J OBJIJICHUE KJIFOUEBBIMU MOHATUAMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHAs TpeAMeTHas o0JacTh, pPACHO3HABAHUE COOTBETCTBYIOIIMX MM IPU3HAKOB U
B3aMMOCBS3€Hl, CIOCOOHOCTh JEMOHCTPUPOBATh PA3JIMYHbBIE MOAXOAbI K H3YYEHHIO SIBJICHU,
XapaKTEPHBIX JJIs1 U3y4aeMOl IPeIMETHON 00J1acTH;

. YMEHHUE pelllaTh TUIIOBbIE MPAKTUUYECKHE U TEOPETHUECKUE 3a]lau, XapaKTepHbIE
111 UCTIOJIb30BaHUS METOJIOB U MHCTPYMEHTApUs JaHHOM NpeIMeTHOH 0bacTy;

. HaJIM4Ke MPEICTaBICHUIN O JaHHOU MpeIMETHON 001acTH Kak LEJIOCTHOM Teopun
(COBOKYITHOCTH TE€OPHil), OCHOBHBIX CBSI3X CO CMEKHBIMU OOJIACTAMH 3HAHUI.

B pamkax yrayOnéHHOro ypoBHS ~ U3ydeHMs MHQOpPMATHKM  oOecrneuyuBaeTcs
LieJIHANPaBJIeHHas MOJAr0TOBKA 00YJaroOUINXCsl K IPOAOJIKEHHIO 00pa30BaHUs B OpraHU3alMax
npo(ecCHOHANBHOIO 00pa30BaHUs M0 CIHEIMAIbHOCTSIM, HEMOCPEACTBEHHO CBS3aHHBIM C
HUGPOBBIMU  TEXHOJOTMSMH, TaKUM Kak HpOTrpaMMHas HMHXEHepHs, HWHPOPMaLUOHHAS
0€3011aCHOCTb, UHPOPMALIMOHHBIE CHCTEMbl U TEXHOJIOTMM, MOOWJIbHBIE CHCTEMBl U CETH,
OoJbllIMe JJTaHHbIE U MalIMHHOE OOy4YeHHE, POMBIIIJICHHbIH HHTEPHET Belled, NCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOTMH OecHpOBOJHON CBSI3M, POOOTOTEXHHKA, KBAHTOBbIE TEXHOJOIHH,
CHCTEMBI pacIpeIeIEHHOTO peecTpa, TEXHOJOTUU BUPTYaJIbHON U JIOTIOJIHEHHON pealbHOCTeH.

OcHoBHas meJab u3ydeHus yuyeOHoro mnpeamera «MHdopmaTuka» Ha yriyOoaéHHOM
ypOBHE cpeaHero oOmiero oOpa3oBaHus - oOecreyeHMe JajbHEHIIEro  pa3BUTHA
MH(GOPMAIMOHHBIX KOMIIETEHIMH OO0ydarolerocs, €ro TrOTOBHOCTM K JKM3HH B YCIOBHSX
pa3BuBarolierocs MH(MOPMAIMOHHOIO OOIECTBA M BO3pacTarolled KOHKYPEHIMM Ha pBIHKE
Tpyna. B cBs3u ¢ atuM nzyuenue napopmatuku B 10-11 kiaccax 10KHO 00€CTIEUNTS:

J c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAaHHOTO HAa TOHUMAHUU POJIH
nHPOpPMATUKH, HH(POPMAIIMOHHBIX ¥ KOMMYHHUKAI[MOHHBIX TEXHOJOTHH B COBPEMEHHOM
OOIIIECTBE;



J c(OPMHUPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIIICHHS;

J c(OPMHUPOBAHHOCTh YMEHHMU paszauuaTh (AaKTbl W OLEHKH, CpPaBHUBAThH
OILICHOYHBIC BBIBOJIBI, BHJIETh WX CBSI3b C KPUTEPHSIMH OLIEHUBAHHUA U CBS3b KPHUTEPHEB C
OTIpeICIEHHON CUCTEMOM IIEHHOCTEH, MPOBEPATH HAa IOCTOBEPHOCTH U 00001IaTh HH()OPMAIIHIO;

. c(OPMHUPOBAHHOCTH TPEACTABICHUN O BIMSHUM MH(POPMALMOHHBIX TEXHOJIOTHUI
Ha KU3Hb YeJIOBEKa B OOLIECTBE, TOHUMAHUE COLMAIbHOTO, 3KOHOMHYECKOI0, IOJUTHYECKOTO,
KYyJIbTYpHOTO,  FOPHUAMYECKOTO,  TMPHPOJHOTO,  SPrOHOMHYECKOTO,  MEIUIIMHCKOTO U
(U3MOJIOTHIECKOTO KOHTEKCTOB HH(POPMAITOHHBIX TEXHOJIOTHIA;

o NPUHSATHE TPABOBBIX M ATHYECKHX ACMEKTOB WH(POPMAIMOHHBIX TEXHOJIOTHIA,
OCO3HAHHWE OTBETCTBEHHOCTU JIIOJIeH, BOBIEUEHHBIX B CO3JJaHUE U  HCHOJIb30BaHHE
MH(OPMALMOHHBIX CUCTEM, PACIIPOCTPAHEHNE UHPOPMALUH;

. CO3JaHME YCIOBUH [UIsl pa3BUTHUS HAaBBIKOB Y4e€OHOW, NPOEKTHOM, Hay4yHO-
HCCIIEIOBATENIbCKOW U TBOPUYECKON JESITENbHOCTH, MOTHBALIMK O0YYaIOUINXCS K CAMOPa3BUTHIO.

B comepxanum yueOHoro mpenmera «/HpopMaTuka»  BBIAENAIOTCA  YETHIPE
TEMaTUYECKHX pa3jena.

Paznen «lludpoBas rpaMOTHOCTB» MOCBSIIEH BOIMPOCAM YCTPONCTBA KOMITBIOTEPOB U
JIPYruX 3JEMEHTOB IU(PPOBOTO OKPYKEHHUsS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIOJH30BAHUIO
CPEACTB OIEPAIMOHHONW CHUCTeMBbI, padoTe B ceTH VHTepHET M WCIOIB30BaHUIO WHTEPHET-
CEpBHUCOB, HH()OPMAITMOHHONW OE301TaCHOCTH.

Paznen «Teopermdeckne OCHOBBI HWH(MOPMATHKW» BKIIOYAET B Cce0s TOHATHHAHBIN
anmnapar MH(QOPMATUKH, BOIIPOCHl KOJUPOBAHMUS MHPOPMALUU, U3MEPEHUs MH(OPMAIIMOHHOTO
00BbEMa JaHHBIX, OCHOBBI AJIF€OPHI JIOTUKU M KOMIIBIOTEPHOTO MOJEIUPOBAHUS.

Paznen  «AnropurMbl M NpOrpaMMHpPOBAHME)»  HANpaBlIeH  Ha  pa3BUTHE
QITOPUTMUYECKOTO  MBILIUIEHUS, pPa3pab0TKy alrOpUTMOB UM OLEHKY HUX CIIOKHOCTH,
(GopMHUpOBaHHE HABBIKOB pEAIM3ALMU IMPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen  «HpopManMOHHbIE  TEXHOJOIMM» IOCBSIIEH BOINPOCaM  IPUMEHEHUS
MHGOPMALMOHHBIX TEXHOJIOTHM, PEaTM30BAHHBIX B MPUKIAAHBIX MPOrPaMMHBIX IPOAYKTaX U
HMHTEpPHET-CEepBUCAX, B TOM YHUCIIE B 33/1a4ax aHaJM3a JAaHHBIX, MCIIOJb30BaHUIO 0a3 JaHHBIX U
3JIEKTPOHHBIX TAOJUIL U1 pELIeHUs IPUKIIaJHBIX 3a/1a4.

VYray6néHHbIi ypoBEeHb U3y4eHHsI UHQOPMATHKN PEKOMEHIYETCs Ul TEXHOJIOTHYECKOTO
npo¢uis, OpUECHTUPOBAHHOIO Ha HMHXXCHEPHYI0 M HHGOPMALMOHHYIO cepbl NesTeIbHOCTH.
VYrayOonéHHblil ypoBeHb H3ydeHHMs HMHGPOPMATUKU OOecredrBaeT: MOATOTOBKY OO0ydaroliuxcs,
OPUEHTUPOBAHHBIX HA CHELMAIbHOCTH B 00JacTh HH(MOPMAIMOHHBIX TEXHOJIOTHH U
WH)KEHEPHbIE CIENMaIbHOCTH, Y4acTHE B IPOEKTHON M MCCIENOBATENbCKON JesTEeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HalpaBJICHUSAMH OTpacid MH()OPMAIMOHHO-KOMMYHHMKALIMOHHBIX
TEXHOJIOTUH, TOJATrOTOBKY K YYacTHIO B OJMMIIMAJaX M cjaade EIMHOro rocynapcTBEHHOTO
9K3aMeHa 1o UH(pOopMaTHKe.

OO11ee yKcao 4yacoB, PEeKOMEHOBAHHBIX JUISl U3Y4YE€HUS MH(POPMATUKHU, COCTABISAET 272
gaca: B 10 xiacce - 136 yacoB (4 yaca B Heeno), B 11 kiacce - 136 vaca (4 yaca B HEZIeTIO).

Y4eOHO-MeTOANYeCKNH KOMILICKT.

1. Uadopmaruka. 10 xnacc. Yuebnuk B 2 yactax / K.JO. [lonskos, E.A. Epemun. — M.:
BMHOM. JlaGopatopus 3Hanwmii, 2020.

2. Undopmaruka. 11 xnacc. Yuebnuk B 2 vactsax / K.IO. ITonsxos, E.A. Epemun. — M.:
BMHOM. JlaGopatopus 3Hanwmii, 2021.



COJEPKAHUME YYEBHOT' O ITIPE/IMETA

10 KJIACC

Hugposaa zpamomnocmes.

TpeOGoBaHusi TEXHUKH OC30MACHOCTH W TUTHEHBI TpH PadOTe C KOMIBIOTEpAMH U
JIPYTUMU KOMITIOHEHTaMHU ITU(POBOTO OKPYKEHUS.

[IpuHIMIBL pabOThl KOMIBIOTEPOB W KOMITBIOTEPHBIX CHCTEM. ApPXUTEKTypa (OH
Heiimana. ABTomMaTH4ecKoe BBIMIOIHEHUE MPOTrpaMMBbI IporieccopoM. OrnepaTuBHast, MOCTOSTHHAS
U JoJIroBpeMeHHass mamaTtb. OOMEH JaHHBIMH C TOMOINbI0 IHMH. KOHTpoJuiephl BHEUIHUX
ycTpoucts. [IpsMoit qocTym Kk maMsTy.

OcHOBHBIE TEHICHIIMM PAa3BUTUS KOMIBIOTEPHBIX TexHojorui. [lapamnensHbie
BBIUUCIICHUS.  MHoromporeccopasie  cucteMbl.  CyrnepkoMmbioTepsl.  Pacnpenenénnbie
BBIYUCITUTENIbHBIE CUCTEMBI U 00paboTKa OOJIBINX JaHHBIX. MOOMIbHBIE TU(PPOBBIE YCTPOICTBA
Y WX pOJIb B KOMMYHHKAIUAX. BCTpoeHHBIE KOMIIBIOTEPHI.

MuxkpoxoHTpoJsuiepsl. Po60TH3MpOBaHHbIE TPOU3BO/ICTBA.

[IporpamMmHOe oOecriedyeHHE KOMMBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. BuIbI
MPOTPaMMHOTO oOOecrneyeHus: U uX HazHadeHue. OCOOCHHOCTH MPOTPaMMHOTO OOecreyYeHus
MOOWIBHBIX ycTpoicTB. [lapamnmensHoe mporpammupoBanue. CHCTEeMHOE TPOrpaMMHOE
obecneuenre. OmnepanMoHHbIE cHUCTEMBbl. YTHIUTHL. JlpaiiBepbl ycTtpoiicTB. MHcramauus u
JEUHCTAJUIAIMS TTPOrPAMMHOTO 00eCIIeUeHUsI.

daiinoBeie  cUCTeMbl. [IpuHIUMIBI  pa3memnieHUWss ©W  UMEHOBaHUA  (ailjloB B
noJiroBpeMeHHo# mamsatu. [11abmonb! st onucanus rpynn ¢Gaiios.

[Iporpammuoe obecrieuenue. JluneH3WpoBaHWE MPOTPAMMHOIO OOecreyeHus: U
uudpoBeix  pecypcoB. IlpompuerapHoe u  cBOOOIHOE MpOrpaMMHOE  oOOecreueHue.
KomMmMmepueckoe 1 HEKOMMeEpUEcKOoe MCIOJIb30BaHUE MPOrPAMMHOTO 00ecredeHrs U HUPPOBBIX
pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas 3akoHoaaTenbcTBOM Poccuiickoit denepanuu 3a
HEMPaBOMEPHOE UCIOJIB30BaHUE MPOrPAMMHOI0 o0ecrieueHus: U U(PPOBBIX PECYPCOB.

[IpyHIMIBI OCTPOCHUS U allapaTHbIe KOMIIOHEHThl KOMIBIOTEpHBIX ceTeil. CeTeBbie
npoTokoJiel. Cets UHTEpHET. Anpecanus B cetu MutepneT. [Ipotokonsl creka TCP/IP. Cucrema
JTIOMEHHBIX UMEH.

Pa3zgeneane IP-cetm Ha nmoncetm ¢ moMomibi0  Macok noacereil.  CereBoe
aaMuHHUCTpUpoBaHue. [lomyuyeHue MaHHBIX O CETEBBIX HAcTpoiikax KommbioTepa. [IpoBepka
HaJIMYUs CBSA3H C y3JI0M ceTH. Omnpeenenyue MapiipyTa ABHKEHHUS MTaKeTOB.

Buner nestensnoctu B cetu UnTtepuer. CepBucel IHTepHETA.

I'eoundopmanmonnsie cuctembl. ['€0NOKAlMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU
(HammpumMmep, JToKausi MOOUIBHBIX Tese(OHOB, ONpe/IeIeHHEe 3arPyKEHHOCTH aBTOMarucTpaiei),
WHTEPHET-TOProBIsi, OpOHUPOBAaHNE OUIIETOB M TOCTUHUII.

l'ocynapcTBeHHBIE AMEKTPOHHBIE CEPBUCHI M yciayru. ColuanbHble CETU - OpraHu3anus
KOJUIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa AaHHbIMU. CeTeBOil STHUKeT: MpaBuia MOBEICHUS B
kubepnpoctpancTBe. [IpobGnema mOATMHHOCTH TodydyeHHOW uHGpopManuu. OTKpBITHIE
o0Opa3oBaTelbHbBIE PECYPCHI.

TexHOreHHble ¥  SKOHOMHMYECKHE  YIpO3bl, CBA3aHHbIE C  HCHOJb30BaHHEM
MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. O0111e TpoOIeMbl 3auThl HH(OOPMALIUN U
uHpopmannoHHo OezomacHocTu. CpencTBa 3amuThl  HHQOpPMAIMK B KOMITBIOTEPAX,
KOMITBPIOTEPHBIX CETSIX M aBTOMATU3WPOBAHHBIX HH(OpPMAIMOHHBIX cucTeMax. [IpaBoBoe
obecnieueHre HHHOPMAIMOHHON O6E30MIaCHOCTH.



[IpenoTBpaimieHe HECAHKIIMOHUPOBAHHOTO JIOCTYNA K JIMYHOW KOH(HUAECHIHAIHHON
uHbOpMalUY, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIIBIOTEPE, MOOMIIBHBIX YCTPOWCTBAX.
BpenonocHoe mnporpamMMHOoe oOecriedeHne H CHnocoObl OOprObI ¢ HUM. AHTHBHPYCHBIC
nporpammbl. Opranu3zanus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3allUTa apXHUBa.

HIndposanue nanueix. CuMMeTprUYHbIe 1 HecuMMeTpuuHbie mmdpsl. [Hndpsr npocroii
3amensl. [udp Lesaps. [lndp Bukenepa. Anroputm mudposanus RSA.

Teopemuueckue ocrhogvl unghopmamuxu.

WNudopmanms, nanaeie u 3HaHus. VH(MOpMaMOHHBIE TPOLIECCH B MPUPOJE, TEXHUKE U
oOmiecTBe.

HenpepriBHBIE U AUCKpPETHBIE BEIUMYMHBI U CUTHaiIbl. HeoOXoauMocTh AMCKpeTU3aluuu
nH(popmMalny, IpeJHa3HAYeHHOH /ISl XpaHEeHUs, iepefadyn U o0paboTKU B IUPPOBBIX CUCTEMAX.

JIBonuHoe koaupoBaHue. PaBHOMEpHBIE M HEpPaBHOMEpPHBIE KOJbI. JleKoaupoBaHHE
COOOIIIEHNH, 3allMCaHHBIX C MOMOUIBI0 HEpaBHOMEPHBIX KOJ0B. Ycinosue ®ano. IlocTtpoenue
OJIHO3HAYHO JIEKOJAMPYEMBIX KOJOB C IOMOIIBIO JepeBa. ENMHUIBI M3MepeHHs KOJIMYEeCTBa
nHpopmanuu. AndaBUTHBIN TOIXO K OLIEHKE KOJIUYECTBA MH(POPMAIUH.

Cucremsbl cuucinenus. Pa3BépHyTast 3amuCh LENbIX U JPOOHBIX YMCENT B MO3UIMOHHOMN
cucreme cuucieHus. CBONCTBa MO3WIMOHHOM 3allMCH YHMCIIA: KOJWYECTBO LHU(p B 3aIluCH,
MPU3HAK JIEJIMMOCTH YMCJIa Ha OCHOBAHWE CUCTEMbI CUMCIEHHS. AJTOPUTM MEpeBOjAa 1LEJIOro
yycna u3 P-M4HON CUCTEMBI CUHMCIIEHUS B AECATUYHYIO. AJITOPUTM NEPEBOIa KOHEUYHON P-nuHO#
IpoOu B AECATHUHYIO. AJITOPUTM IIEPEBOA LIEJIOTO YUCIIa U3 IECATUYHON CUCTEMBl CUMCIIEHUS B
P-nunyro. IlepeBon kKoHEUHOW AecATHYHOW NpoOu B P-munyro. J/[BomvHas, BOCBMEpUYHAS H
LIECTHAALATEPUYHAsl CUCTEMbl CUMCICHUS, CBA3b MEXAYy HUMU. Apu(MeTHUECKHE ONepaluu B
MO3ULMOHHBIX CHCTEMax CUYUCIECHHA. TpowWdyHas ypaBHOBELICHHAas CHCTEMa CYHUCIICHUS.
JIBOMYHO-IECATUYHAS CUCTEMA CYUCIICHUS.

Komupoanue tekctoB. Komupoka ASCII. OpnoGaiitHbie komupoBku. CraHmapt
UNICODE. KomupoBka UTF-8. Omnpeneneaue wuHGOpMAIMOHHOTO 00BbEMA TEKCTOBBIX
COOOILIEHUH.

Koauposanue nzobpakenuid. Ouenka nHGOpMalMOHHOIo 00bEéMa rpauyecKux JaHHBIX
IPU 3alaHHBIX pa3pelleHuH U TIIyOMHe KoJupoBaHMs LiBeTa. llBeroBble Mojenu. BexropHoe
koaupoBanue. Popmartsl rpapudeckux daitnos. TpéxmepHas rpaduka. OpakranbHas rpaduka.

KoaupoBanue 3Byka. OrneHka HH(GOPMAIMOHHOTO 00BbEMA 3BYKOBBIX JaHHBIX IIPH
3aJJaHHBIX YaCTOTE JUCKPETU3ALMU U PA3PSIHOCTH KOJUPOBAHUS.

AnreOpa noruku. IlonsTue Bbicka3blBaHus. BbickasbiBaresbHble (OpMBI (IIPEIUKATHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue oneparuu. Tadmauubl UCTUHHOCTH. Jlormueckue BelpakeHus. Jloruueckue
TOXJecTBa. JloKa3aTeabCTBO JIOTUYECKUX TOXJIECTB C MOMOIIBIO TaONUIl HCTUHHOCTH.
Jlorndeckue onepanuy 1 ONEPALUU HaJ MHOKECTBAMHM.

3aKkoHbI anreOphl JIOTHMKH. DKBHUBAJICHTHBIE MPE0Opa30BaHUs JOTMUYECKHX BbIPAXKECHUI.
Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHHI.

Jlornueckue (GpyHKIMU. 3aBUCUMOCTbh KOJMYECTBA BO3MOXHBIX JOTMYECKUX (YHKIMH OT
KOJIMYECTBA apryMeHTOB. [10JIHbIE CCTEMBI JIOTHYECKUX (DYHKITHIA.

Kanonnueckue ¢opmel jorunyeckux BblpakeHUH. CoOBEpIIEHHbIE AW3bIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OPMBI, AJATOPUTMBI UX IIOCTPOEHUS 110 TaOIUIe HCTUHHOCTH.

Jlormueckue a7eMeHTHI B cocTaBe komnbiorepa. Tpurrep. Cymmarop. MHoropaspsiaHsii
cymmarop. IlocTpoeHne cxeM Ha JIOrMYECKMX DJJIEMEHTaxX IO 33JaHHOMY JIOTHYECKOMY



BBIPAKEHUIO. 3aKUCh JIOTHUYECKOTO BBIPAXKEHUS I10 JIOTUYECKOU cXeMe.

[IpencraBnenue LEbIX 4YUCENl B NaMATH KoMmmbioTepa. OrpaHMYEHHOCTh JMana3oHa
qucesl IPY OrPAaHUYEHUH KOJIMYeCTBa pa3pAIoB. [lepenonnenue paspsaaHoi cetku. be33HakoBbie
Y 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. J[BONYHBIN JOTIOJHUTEIBHBIA KO/ OTPUIIATEIHHBIX YUCEIL.

[TobuToBbIe JNOTHYeckue omepauuu. Jlormueckuid, apuMETHYECKHd W IHKIUYECKUN
casuru. Hugposanue ¢ noMoupio nodUTOBOM onepanuu «uckitovaromee M.

[IpencraBieHure BEIIECTBEHHBIX YHMCEN B IaMATH KOMIBIOTEpa. 3HAyallas 4acTb U
NOpsIIOK  yMcna. Jluama3oH 3HA4eHMM BeELIECTBEHHBIX uucen. [IlpobOnembl  xpaHeHUS
BEILECTBEHHBIX YHCEJ, CBSA3aHHBIE C OrPAHUYEHHMEM KOJIMYECTBA pa3psAloB. BrinonHeHue
orepanuil ¢ BeleCTBEHHbIMU YHCIIaMH, HAKOIUIEHHUE OIINOOK MPH BBIYUCIICHUSX.

Anzopummst u npozpammuposanue.

Onpenenenre BO3MOXKHBIX PE3yJabTaTOB PabOTHI MPOCTEUIINX aITOPUTMOB YIIPABICHUS
WCIOJIHUTENSIMU M BBIYMCIUTENBHBIX aNroputMoB. OrmnpeneneHUe HCXOHBIX TaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET J1aTh TPeOyeMblil pe3yabTarT.

Oranbl pelieHus 3ajad Ha KoMIbloTepe. MHCTpyMeHTallbHbIE CpeACTBa: TPAHCIATOD,
oTmamunk, mpodrmpoBnuk. KoMmunusimmss ©w WHTEpHpeTanus mporpamMm. BupryanbHble
MaIIUHBI.

WurerpupoBannas cpefa pa3paboTku. MeTonsl oTiaaku mporpamM. Mcmonb3oBaHue
TpaccupoBOUYHBIX Tabmui. OTyianouHblii BbIBO. [lomaroBoe BHINOJHEHHE MPOrpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaUeHUl MepeMEHHbIX.

SA3pik mporpammupoBanus (Python, Java, C++, C#). Tunpl JaHHBIX: ETOYUCIICHHBIC,
BEILIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. Berrnenns. CnoxHelie ycnoBus. [L{ukibl ¢ ycnoBueM.
[ukael mo nmepemMeHHOW. B3anmMo3zamMeHsIeMOCTh pa3IM4HbIX BUIOB IUKIOB. MIHBapuaHT nukia.
CocraBiieHHE LHKIIA C UCIIOJIB30BAaHUEM 3apAHEE ONPENEIEHHOIO HHBAPUAHTA IUKIIA.

JoxkymentupoBanue nporpamm. Mcnosb3zoBanne koMmmeHnTapueB. [loarotoBka onucanus
IIPOrpaMMbl U HTHCTPYKLIHHU JUIs TIOJIb30BATEIIS.

Anroput™bel 00pabOTKH HATypalbHBIX YHCEN, 3allMCAHHBIX B TMO3UIIMOHHBIX CHCTEMax
CUMCIICHHS: pa30HeHHe 3amuch 4YHcia Ha OTHeNbHble LU(PBI, HAXOXKACHHE CYMMBI U
Mpou3BeICHUsI (P, HAXOXKICHNE MAaKCUMATbHOW (MUHUMAJIBHON ) ITU(DPHI.

HaxoxzeHne Bcex MpOCThIX 4YMCENl B 3aJaHHOM nuara3oHe. [lpeacraBieHue umuciia B
BHJIe HA0OPa MPOCTHIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEACHUS B CTEIICHb.

O06paboTka naHHBIX, XpaHsamuxcs B (aiinax. TekcToBeie v [BOMYHbIE (aiinbl. DalinoBbie
nepemenHsble ((aiinoBbie ykazarenu). Utenue u3 daiina. 3anuceh B aiin.

Pa3buenue 3amaun Ha noazanaun. [loamporpammel (poueaypsl U GyHkiun). Pekypcus.
PexypcuBHble 00bekThl ((ppakransl). PexypcuBHble mporenypsl U ¢yHkuuu. McnombzoBaHue
CTEKa JUIsl OpraHU3allMi PEKYPCUBHBIX BbI30BOB.

Hcnonb3oBanue cTaHmapTHON OMOIMOTEKH s3bIKa MporpammupoBanus. [loaxmroueHue
OMOIMOTEK MOJANpPOrpaMM CTOPOHHUX MpOM3BOJMTENeH. MOAYIbHBIH NPUHLHKIT TOCTPOEHUS
MIPOrpaMM.

Uucnennsie MeTopl. TOUHOE U MPUONMIKEHHOE pelIeHus 3a1aui. YUCIeHHbIE METO/IbI
peleHusl ypaBHEHM: MeToJl mepebopa, MeToJ NOJOBUHHOrO JeneHus. IIpubnmxénnoe
BBIYHCIICHUE JUIMH KPUBBIX. Bhrumcinenue riomaneii puryp ¢ moMombio YUCIEHHBIX METO0B
(MeTon mpsIMOYTOJIBHUKOB, MeTO Tparnenui). [lonck makcumyma (MUHUMYMa) GYHKIIMHA OJTHOM
[IEPEMEHHON METOJ0M IOJIOBUHHOTO JCTIEHUS.

O0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE PYHKIIMU S3bIKA MPOTPAMMHPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKM CHUMBOJBHBIX CTPOK: MOJICUET



KOJINYECTBA TOSBJICHUI CHMBOJIA B CTPOKE, pa30MEHHE CTPOKM Ha CJIOBAa MO MPOOEIbHBIM
CUMBOJIaM, ITOMCK IOACTPOKM BHYTPM J@HHOM CTPOKH, 3aME€Ha HAWJICHHOW MOJCTPOKH Ha
JPYrylo CTpOKy. I'eHepamust Bcex CIIOB B HEKOTOPOM ai(aBHTe, YAOBICTBOPSIONIUX 3aJaHHBIM
orpanunueHusiM. [Ipeobpa3zoBanue yncia B CHMBOJIbHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIEI0BAaTENIbHOCTH 4YKcel. Bpluncienne 00O0OIIEHHBIX XapaKTEPUCTHUK
2JIEMEHTOB MaccHBa WJIM YHUCJIOBOM IOCIEN0BATEIbHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHETO
apu(METHIECKOTO, MUHHUMAJIBbHOTO W MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBJIETBOPSIOMINX 33/IaHHOMY YCJIOBHI0). JIMHEHHBIN MOMCK 33JaHHOTO 3HAYEHUSI B MACCHBE.

CoprupoBka ogHOMEpHOro maccupa. IIpocTeie METOIBI COPTUPOBKU (METOJ IYy3bIPbKA,
MeTO/1 BbIOOpa, cCOpTHpOBKa BcTaBkamu). CopTupoBKa ciusiHueM. bricTpasi copTupoBKa MaccuBa
(anroput™ Quicksort). JIBOWYHBIN MOUCK B OTCOPTUPOBAHHOM MACCHUBE.

JIByMepHBIE MaccuBBl (MaTpHibl). AJITOPUTMBI OOpPaOOTKM JBYMEPHBIX MAaCCHBOB:
3aloJHEHHUE JIBYMEPHOTO YHCIIOBOTO MacCHBa MO 3aJaHHBIM IIpaBWJIaM, IOMCK 3JIEMEHTa B
JIBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOTO
MaccHuBa, epecTaHOBKa CTPOK U CTOJIOIIOB IBYMEPHOTO MacCHBa.

Hnghopmayuonnvie mexunonozuu.

TekcToBslit nporeccop. PegaktupoBanue u popmaruponanue. [Iposepka opdorpaduu u
rpamMmMatuki. CpeacTBa IMOWCKAa M aBTO3aMEHbI B TEKCTOBOM mpoilieccope. Mcmomb3oBanue
ctiiieil. CTpyKTYpHUpOBaHHBIE TEKCTOBbIE JOKyMEHThl. CHocku, oriaBieHue. KosuiekTuBHas
pabota ¢ nokyMeHTaMu. HCTpyMEHTBI pelieH3uPOBaHus B TEKCTOBBIX Mpoiieccopax. ObnauHble
cepBuckl. JlemoBas nepenucka. Pedepar. IlpaBmia nuTrpoBaHus KCTOYHUKOB M OQopMIiIeHUS
oubmuorpadudeckux ccpiiok. OdopmiieHre cucka JuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOMN
BEPCTKOM TekcTa. TexHWYecKue CpeAcTBa BBOJA TekcTa. Crenuaniu3upoBaHHBIE CpENCTBA
PENAaKTUPOBAHUSA MAaTEMATHYECKUX TEKCTOB.

Ananmn3  nanHpix.  OCHOBHBIE  3aJa4M  aHaIM3a  JAHHBIX:  IIPOTHO3MPOBAHHE,
KjaccuuKanys, KiacTepusalus, aHanu3 oTKIoHeHHH. IlocienoBaTenbHOCTh pelieHus 3ajay
aHaJIM3a JAHHBIX: COOp MEPBUUYHBIX JAaHHBIX, OUUCTKA M OLEHKA KayeCTBa JAHHBIX, BBIOOP W/MiH
IIOCTPOEHHE MOJENH, IpeoOpa3oBaHUE MAHHBIX, BHU3YyaJlM3alus JAaHHBIX, HHTEpIpeTalus
pe3yinbTaroB. IIporpaMMHbIe CpeaCcTBa U MHTEPHET-CEPBUCHI 1JIsi OOpaOOTKU U MpPECTaBICHUS
naHHbIX. bosbime nanueie. MammHHoe o0yueHue. VIHTeeKTyanbHbli aHanu3 TaHHbIX.

AHanmu3 JaHHBIX C MNOMOILIBIO 3JIEKTPOHHBIX TAaONUL. BbIUKMCIEHME CYyMMBI, CpPEIHEro
apu(MeTHYeCKoro, HauOOJIbLIEro (HAMMEHBIIEr0) 3HAa4YeHUs JMana3oHa. Beruucienue
KO3 duLMeHTa KOppeIsuu ABYX pAIoB HaHHBIX. IlocTpoeHue cronbuaThix, JHHEHUYATBHIX U
Kpyrosbix auarpamm. Iloctpoenue rpadukos ¢pynkuuii. [Tonbop muHuM TpeHJa, pelieHue 3a1au
IIPOrHO3UPOBAHUS.

YucneHHoe pelleHHe YpaBHEHHMH ¢ moMollbio mojadopa napamerpa. OnTuMH3anus Kak
MOMCK HAWIy4lIero pelieHuss B 3aJaHHbIX ycioBusx. lLlemeBas ¢QyHKuMs, orpaHuyeHHs.
JlokanbHble U TJIOOAIBHBIM MHUHUMYMBI IiefieBoM ¢GyHKIuHN. PermeHue 3aaad oNTUMH3ALMU C
MTOMOIIIBIO EKTPOHHBIX TAOJIHII.

11 KITACC

Teopemuueckue 0crHo6vl uHpopmamuxu.

Teopernueckne MOAXOJBI K OIEHKE KOJMYECTBa MHGpOpMalUMU. 3aKOH aJJIMTUBHOCTH
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepositHocts. Popmyna [llenHoHa.

Anroputmsl cxatust gaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
AJITOPUTMBI CKaTHsl JAaHHBIX C MOTEPSIMH. YMEHbLICHHE TIJyOMHBI KOJAWPOBAHHS IIBETA.
OcHoBHnble uzaen anroputMmos cxarus JPEG, MP3.



CkopocTh mepegaud JaHHBIX. 3aBUCUMOCTh BPEMEHHU Nepefadd OT WH(POPMAIMOHHOTO
00bEMa JaHHBIX U XapaKTEpUCTHK KaHayia CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK IMpHU
nepenaye AaHHbIX. Kojabl, mo3Bossionue oOHapyKUBaTh U UCHPABJIATH OMIMOKH, BO3HUKAIOIINE
npu nepenade AaHHbX. Paccrosaue Xommwuara. KoaupoBanuwe ¢ moBTOopeHueM OHTOB. Kozl
X3MMUHrA.

Cuctembl. KoMnoHeHTHI cucTeMBI M UX B3auMoieiicTBre. CUCTEMHBIH YPQEKT.

VYrpasnenue kak nHGOPMAIIMOHHBIN TIpotiecc. OOpaTHas CBS3b.

Monenn u  mopenupoBanue. llenp  MoxenupoBanusi. CoOTBETCTBHUE — MOJENHU
MOJEIUPYEMOMY OOBEKTY WM IpPOLECCy, eI MoAeaupoBaHus. Popmanuszanus MpUKIaIHbIX
3a/1a4.

[IpencraBienne pe3yiabTaTOB MOJEIUPOBAHUS B BHJAE, YIOOHOM JUIsl BOCHPUATHSA
4yesoBeKOM. ['paduueckoe npecTaBiieHne JaHHbIX (CXeMBbl, TaOIULbl, TpaduKH).

I'padbr. OcHoBHble moHsATUSA. Buapl rpados. Omnucanue rpagoB ¢ MOMOIIBIO MaTpUIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXHOCTU. PellleHne aaropuTMHUYEecKuX 3ajad,
CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOEHHE ONTUMAIBLHOTO MYTH MEXKAY BEpIIMHAMH rpada,
OTpeJiefieHue KOJMYECTBA PA3IMYHBIX TMyTed MeXAy BepUIMHAMH OPHUEHTUPOBAHHOTO
aIUKINYecKoro rpada).

HepeBws. bunaproe nepeso. JlepeBns moucka. Crioco6s1 o6xona nepesa. [Ipeacrasinenue
apudmMeTHyecKuX BbIpaKEHUH B BHJE JepeBa. J[MCKpeTHbIe WUIrpPbl JABYX WIPOKOB C IOJIHOM
unpopmanued. IloctpoeHue nepeBa mnepedbopa BapUaHTOB, OIMUCAHHE CTPATETHU WIPHI B
TabnuyHOM popme. BEIMTpHILIHBIE U TIPOUTPHILTHBIE TO3UINMH. BHIUTPHILIIHBIE CTPATETUH.

CpenctBa HMCKYCCTBEHHOTO  MHTesuiekTa. (CepBHCBl  MAalIMHHOTO  IepeBoJa |
pacrio3HaBaHusl YCTHOUM peun. KorHutuBHBIE cepBUCHL. MaeHTHUKANS U TOMCK N300payKeHUH,
pacriosHaBanue Jur. CamooOydaronuecss CHCTeMbl. VICKyCCTBEHHBIM  WHTEUIEKT B
KOMITBIOTEPHBIX HUrpax. Vcmonbp3oBaHHe METOJ0B MCKYCCTBEHHOIO MHTEIIEKTa B O0YYaroIIKX
cucremax. Mcrnonp3oBaHre METO/I0B MCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTeXHUKe. MIHTepHeT
Belel. [lepcnekTuBpl pa3BUTHS KOMITBIOTEPHBIX MHTEIUIEKTYAJIbHBIX cUcTeM. HellpoHHbIE ceTH.

Anzopummot u npozpammuposanue.

dopmanuzanus noHATUs anroputMma. Mammbaa TeropyHra Kak yHUBEpcalabHash MOJEINb
BeiunciieHni. Tezuc Yépua-Trropunra.

OneHka CIOKHOCTH BblYMCICHHUH. Bpems: paboThl 1 00bEM HCIONIB3yeMOM MaMsTH, UX
3aBUCUMOCTh OT pa3Mepa MCXOAHBIX JaHHbIX. OIIEHKa aCUMITOTHYECKOW CJIOKHOCTU
ITOPUTMOB. ANTOPUTMBI NOJUHOMUATBHOU cioxHOCTU. [lepeGopHbie anroputmel. [Ipumepst
Pa3IMYHBIX AJITOPUTMOB PELIEHUS OAHOU 3aa4n, KOTOPbIE UMEIOT PA3IMYHYIO CIIOKHOCTD.

[louck mpocThIX YHMCEN B 3aJaHHOM JIMAla30HE C IOMOUIBI0 AJITOPUTMA «PELIETO
Opatochenar.

MHoropa3psIHbie [eNble Yncia, 3a1a4d JUTMHHON apu(METHKH.

CrnoBapu (accollMaTUBHBIE MAaCCUBBI, OTOOpaxkeHus). Xom-tabiauubl. Iloctpoenue
an(aBUTHO-4aCTOTHOTO CJIOBApPS IS 33JJAHHOTO TEKCTA.

Crexu. AHau3 MpaBUJIBHOCTH CKOOOYHOTO BBhIpaXKeHMs. Beruncienue apudmernieckoro
BBIPAXKEHHUS, 3aIMCAHHOTO B MOCTPUKCHON Gopme.

Ouepenu. Mcnosb30BaHue ouepeu A1l BpEMEHHOTO XpaHEHMSI IaHHBIX.

Anroputmsl Ha rpadax. ITocTpoeHre MUHMMaIbHOTO OCHOBHOTO JEpeBa B3BELICHHOTO
CBSI3HOTO HEOpHUEHTHpOoBaHHOTO rpada. KommuecTBO pa3nuyHBIX IMyTell MEXIy BepIIMHAMHU
OPUEHTUPOBAHHOT'O AlIMKINYECKOT0 rpada. Anroputm JeiKcTpsl.

JepeBbs. Peanusanus nepeBa ¢ MOMOILBIO CCBUIOYHBIX CTPYKTYp. [J[BonuHbIe (OMHapHBIE)



nepesbsi. [locTpoeHue aepeBa JJisi 33aJaHHOTO apU(PMETHYECKOTO BBIpAKEHUS. PexypcuBHBIC
aIrOpUTMBI 00X0/1a AepeBa. Vcronp3oBaHue cTeka U ouepeu s 00Xo/a epeBa.

JlunaMuueckoe NPOrpaMMHUpPOBAHME KaK METOJ pEeHIeHUs 3aJad C COXPaHEHHEM
MPOMEXKYTOUHBIX  PE3YJIbTATOB.  3a/layd, pellaeéMble C  TNOMOIIBIO  JUHAMHUYECKOTO
MIPOrPAMMHUPOBAHMSI: BBIYUCICHUE PEKYPCHUBHBIX (YHKIHHA, MOJICYET KOJMYECTBA BAPHAHTOB,
3a/1a4u ONTUMU3ALINH.

[lonsitTue 006 0OBEKTHO-OPUEHTHPOBAHHOM IpOrpaMMHUpoBaHuu. OOBEKTHI M KIACCHI.
CaoiicTBa U MeTOIbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHbIN aHanu3. Pa3paboTka mporpaMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO T01X0Aa. HKaICysIus, Hacle0BaHue, TOTUMOP(HU3M.

Cpensl ObicTpoii pa3paboTku mporpamm. [IpoexktupoBanue mHTepdeiica MmoJb30BaTENs.
Hcnonp3oBaHme rOTOBBIX YIPABIISIEMBIX 3JIEMEHTOB JUIsl IOCTPOCHUS HHTEpdeiica.

00630p sA3bIKOB MTporpaMmmupoBanus. [loHsTHE O MapaaUTrMax TPOrpaMMHUPOBAHUSI.

Hugpopmayuonnsvie mexnonozuu

DTanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJEIUPOBAHUS: TOCTAHOBKA  3a/layH,
pa3zpaboTKa MOJEINN, TECTUPOBAHUE MOJIETTH, KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAIN3 PE3yJIbTATOB
MOJISTHPOBAHUS.

Jluckperusamusi TpH MaTeMaTHYECKOM MOJICTUPOBAHUU HEMPEPHIBHBIX IPOIIECCOB.
MogenupoBanue ABUXKEHUA. MoJeIupoBaHue OHOJIOTHYECKUX CHUCTeM. MaTtemaTuueckue
MOJIETH B DKOHOMHUKE. BBIYHCIUTEIbHBIE SKCTIEPUMEHTHI C MOACIISIMH.

O6paboTka pe3yabTaTOB JKCHepuMeHTa. MeToa HauMeHbIIMX KBaapatoB. OreHka
YHCIIOBBIX TAPAMETPOB MOJACTUPYEMBIX 00BEKTOB U IpolieccoB. BoccTaHoBNIEHNE 3aBUCUMOCTEN
0 pe3ysibTaTaM 3KCIIEpUMEHTA.

BepostHocTtHbie Monenu. Mertonel Monte-Kapno. MmuTanimoHHOE MOJEIUpPOBAHUE.
CucreMbl MacCOBOTO OOCITYKUBaHUS.

Tabmuunble (pensamuoHHBIE) 0a3bl AaHHBIX. Tabnuila - TPEACTABICHHE CBEIECHUU 00
OJHOTHIHEIX 00BekTax. Ilone, 3ammch. Kimrou tabmaumel. PabGoTa ¢ roroBoii 0a3oi HaHHBIX.
3anonHenue 0a3bl AaHHBIX. [loHck, copTUpOBKa M (QMIBTpAIMs AaHHBIX. 3allpoChl Ha BBIOOPKY
JAHHBIX. 3aMpPOCHI C MapamMeTpaMu. Beruuciasiemble oS B 3ampocax.

Muorotabiauynaple 0a3bl JaHHBIX. THIBI CBS3€H MEXay TaOnuiamMu. BHemTHUN KiTod.
IlenoctHOCTH 6a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JTaHHBIX.

HNurepner-npunoxenusa. Ilonsitue o cepBepHOM M KIMEHTCKOM 4YacTsAX caifTa.
TexHoNorust «KJIMEHT - cepBep», €€ NOCTOMHCTBA M HemocTaTku. OcHOBbI sizbika HTML u
kackaaubix Tabmun cruneit (CSS). Cuenapuu Ha si3bike JavaScript. @opMbl Ha BeO-CTpaHUIIE.

Pa3zmenienue Beb-caiiToB. Yciryra XxoctuHra. 3arpyska (aiiiaoB Ha cailT.

BBon m3o0pakeHuii ¢ MCMONIB30BAaHUEM PA3IUYHBIX HUPPOBBIX YCTPOUCTB (LIHU(PPOBBHIX
¢doToanmaparoB U MUKPOCKOIIOB, BUIEOKaMep, CKAHEPOB U JIPYTHX YCTPOUCTB). I'paduueckuii
penaktop. Pazpemenune. KaapupoBanue. HcnpaBnenue nepcnektuBbl. [HcTorpamma.
Koppekuusi ypoBHel, xoppekius 1Beta. OOecliBeUrBaHHE ILBETHBIX W300paxeHuid. PerTyis.
Paborta ¢ oOnactamu. OUIBTPHI.

Mmuorocnoiiasle n3o0pakenus. TekctoBble crmou. Macka crnos. Kananel. CoxpaHeHue
BbIZIeNIeHHONM oOmactu. [loaroToBka wimocTpauuii  Ansi  BeO-calTOB. AHUMHUPOBAHHBIC
N300paKeHHsL.

Bektopnas rpaduka. [lpumutuel. U3MeHeHHe MOpsIKa YIEMEHTOB.

BoipaBHuBanue, pacnpeaenenue. ['pynnupoBka. Kpubie. ®dopmarel BEKTOPHBIX
pucynkoB. Hcmosib30Banne KOHTYpOB. BekTopu3aius pacTpoBbIX H300paKeHHI.

[IpuHUHUIIBI TOCTPOEHUSI U PENAKTUPOBAHUSA TPEXMEPHBIX Mojeneil. CeTouHble MOJENH.



Marepuansl. MojaenupoBaHue HCTOYHUKOB OCBelleHHs. Kamepbl. AIJUTHBHBIE TEXHOJIOTUU
(3D-npunTepsl). [ToHsTHE 0 BUPTYAIbHOW PEATLHOCTH M IOMOJIHEHHOM PEabHOCTH.



INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMSA YYEBHOI'O TIPEIMETA

JINMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE pE3yNbTAaThl OTPAKAIOT TOTOBHOCTH M CIHOCOOHOCTH OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCsl  COOPMHUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CUCTEMOU
[IEHHOCTHBIX ~ OPHCHTAIlMH, TIO3MUTHBHBIX BHYTPCHHHUX YyOEXKICHUH, COOTBETCTBYIOIINX
TPaJIMLIHOHHBIM IIEHHOCTSIM POCCHMCKOro OOLIECTBA, PACUIMPEHNUE )KU3HEHHOTO OIBITa U OIBITA
NEATeNbHOCTH B TMpOIECCe peaju3ald CPENCTBAaMH  Y4eOHOTO TpeAMeTa OCHOBHBIX
HAMPAaBJIECHU BOCIUTATEILHON JEATEIBHOCTH.

B pesynprate u3ydeHuss UHPOPMATUKH HA YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUs Y
obOyyarorierocst OyayT chOpMUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

1) epadsicoanckoeo  6ocnumanusi:  OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX MpaB |
00s13aHHOCTEH, yBa)XKEHHME 3aKOHAa U IMPaBONOpsAAKA, COOIIOJEHHE OCHOBOIOJATAIOIIUX HOPM
MH(OPMALIMOHHOTO MpaBa U HHAOPMALMOHHOW O€30IacCHOCTH; TOTOBHOCTh IPOTHUBOCTOSTH
UJEOJIOTUM HKCTPEMH3Ma, HalMOHANIM3Ma, KCEHO(POOHH, NUCKPUMHUHAIMM MO COLUAIbHBIM,
PENUTHO3HBIM, PACOBBIM, HAITMOHAJIBHBIM IIPU3HAKAM B BUPTYaJIbHOM IPOCTPAHCTBE;

2) nampuomu4eckoeo 60CNUMAHUsA: TEHHOCTHOE OTHOIICHHE K HCTOPHYECKOMY
HaCJIeIUI0, JOCTHKEeHUsIM Poccum B Hayke, MCKYCCTBE, TEXHOJIOTHAX, MOHUMAaHHE 3HAuYEHUS
MH(OPMATUKH KaK HaAyKW B KU3HU COBPEMEHHOTO 00IECTBa;

3) oyxosHo-Hpascmeenno2o socnumanus; CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS,
3THUYECKOrO TMOBEACHUS;, CIOCOOHOCTh OIEHHBATh CUTYallMI0 M TPUHUMATh OCO3HAHHbBIE
pelIeHUs, OPUEHTUPYACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH, B TOM YHUCJIE B CETH
HNuTtepner;

4) sacmemuuecko2o 60cnumMaHusl: ICTETHYECKOE OTHOIICHUE K MHPY, BKIIIOYAs ICTCTUKY
HAy4YHOTO U TEXHUYECKOTO TBOPYECTBA; CIOCOOHOCTh BOCIHPHUHMMATH PA3IUYHBIC BHUIbI
HCKYCCTBA, B TOM YHCJI€ OCHOBAaHHOTO Ha MCIIOJIb30BaHUH WH(DOPMALIMOHHBIX TEXHOJIOTHII;

5) usuueckoco eocnumanus: cHOPMHPOBAHHOCTH 3I0POBOrO M Oe30macHOro obpasa
KU3HU, OTBETCTBEHHOI'O OTHONICHUS K CBOEMY 3[I0POBBIO, B TOM 4YHCJE 3a CUYET COONMIOACHUS
TpeOoBaHUN O€30MacHON S3KCIUTyaTalluu CPEeACTB MH(GOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

6) mpyodosoco éocnumanusi: TOTOBHOCTh K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKON U
COILIMANILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IIIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHATh TaKyl JESTENbHOCTh; HHTepec K cdepaMm npodecCHOHATbHON AESITeTbHOCTH,
CBS3aHHBIM C WH(OPMATHUKON, MPOTpaMMHPOBAHHMEM U WH(OPMALMOHHBIMU TEXHOJOTHSMH,
OCHOBAaHHBIMHM Ha JOCTIDKEHUAX HAyKH HHQPOPMATHKUM M HAy4YHO-TEXHUYECKOTO Mporpecca,
YMEHHUE COBepIlaTh OCO3HAHHBIN BhIOOp Oyaymiell nmpodeccun U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IUIaHBl; TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) aKonoeunecko2o 6ocnumanusi: OCO3HAHHWE TIIOOATBLHOTO XapaKTepa SKOJOTHYECKHX
npobseM M myTed UX pelleHUs, B TOM 4YHCciIe C Y4€TOM BO3MOXKHOCTEH HH(OPMAalMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) yenrnocmu HAY4HO20 NO3HAHUA: c(OpPMHUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPAa3BUTUS HAyKH, JOCTH)KEHHSAM HAy4HO-
TEXHUYECKOTO Tporpecca M OOLIECTBEHHOM MpakTHKH, 3a CYET MOHUMAHHUS  POJIH
MH(OPMALIMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX MPOIIECCOB U MHGOPMAITMOHHBIX TEXHOJIOTHII B



yCIOBHAX LU(PPOBOM TpaHCPOpPMALMM MHOTHX chep KH3HH COBPEMEHHOTO OOIIEeCTBa;
OCO3HAHME IICHHOCTH HAy4YHOUW JEATCIILHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYI U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh HHIUBUAYAIBHO U B TPYIITIE.

B mpomecce MOCTHKEHUS JUYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI  T10
nHpopMaTike y  OOYYAIOIIMUXCS ~ COBEPIICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIIICKT,
MpeAnoJarauui cGOpMUPOBAHHOCTD:

. CaMOpPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE MPHHUMATH
OTBETCTBCHHOCTh 3a CBOE TIOBEICHHE, CIHOCOOHOCTh ATaNTHPOBATHCA K HOMOIHMOHATBHBIM
W3MCHECHHSIM U TIPOSBIISATH THOKOCTbD, OBITH OTKPBITHIM HOBOMY;

o BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTPEeMIJICHUE K JOCTH)KCHHIO IIETH |
yCrexy, ONTUMHU3M, HHHIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOJSI M3 CBOUX BO3MOXHOCTEH;

o SMIATHH, BKJIIOYAIONIEH CIMIOCOOHOCTh TOHWMATh 3MOIMOHAIBLHOE COCTOSHHUE
JPYTUX, YIUTHIBATH €r0 TPU OCYIIECTBICHHH KOMMYHHKAIIHH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIepEKMBAHHMIO;

o COIMAJILHBIX HABBIKOB, BKJIFOYAIONIUX CITOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JTFOABMH, 3200 THTHCS, TIPOSBIIATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

METAITIPEJIMETHBIE PE3VJIbTAThBI

B pesynprate m3yueHuss WHPOPMATHKH HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHUA Yy
obOyvarorerocst OyayT chOpMUPOBaHBI MeETampPEAMETHBIE PE3YJIbTAaThl, OTPAKCHHBIE B
VHUBEPCATBHBIX YYCOHBIX JICUCTBUSAX, 2 UMCHHO - TI03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHBIC
NeUCTBHUS, KOMMYHUKATHBHBbIE  YHUBEpCAJbHbIE  y4yeOHble  JEHCTBHUS,  PETYIATUBHBIE
YHHUBEpCcaJbHbIe yueOHbIE AEUCTBUS, COBMECTHAS JESITENbHOCTD.

Yuueepcanvnwvie yueonvie oeiicmeusn

bazosvie nocuueckue oeticmeusi:

o CaMOCTOSITENIBHO (POPMYIIMPOBATh U aKTYaJIU3UPOBATh MPoOIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

o yCTaHABIUBATh CYIIECTBEHHbIH MPU3HAK WM OCHOBAHHS Ui CpaBHEHMS,
Kkiaccuukanuu u 0000IIeHNUS;

o OTpENeNATh Ielu JeATENbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPHUH UX
JOCTHIKEHHS; BBISBIIATH, 3aKOHOMEPHOCTU M MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSIX;
paspabaTeiBaTh IJIaH pElIEHUs MPOOJeMbl ¢ Y4ETOM aHalu3a HMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

. BHOCUTH KOPPEKTUBBI B JESITENBLHOCTb, OIEHUBATh COOTBETCTBUE PE3YIbTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEACTBUM I TEIbHOCTH;

. KOOPJMHHUPOBATH M BBIMOJHATH pabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

o pa3BUBaTh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN )KU3HEHHBIX MPOOIEM.

baszosvie uccneoosamenvckue oeticmeus:

o BJIQJIETh HAaBBIKAMU Y4e€OHO-HMCCIEIOBATENbCKOW M TMPOEKTHOU JEeSATENbHOCTH,
HaBBIKaMU pa3pelieHus mpoodieM, CIOCOOHOCTHI0 U TOTOBHOCTHIO K CAMOCTOSITEILHOMY MTOUCKY
METO/IOB PELIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TUYHBIX METOI0B TIO3HAHMS,

o OCYILIECTBIISITh Pa3IMYHbIE BUBI JEATEIHHOCTH IO IMOJYYEHHUI0O HOBOTO 3HAHMS,
€ro MHTepIpeTalnu, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYAIHSIX, B TOM
YHCIIe IPU CO3JAHUH YUEOHBIX U COIUAIBHBIX TPOEKTOB;

o (¢hopMHpOBaTh HAYYHBI TUN MBINUICHUS, BIAJETh HAYYHOU TEPMHUHOJOTHUEH,



KIIFOYCBBIMU IIOHATHUAMU U MCTOJaMU,

. CTaBUTh M  (OPMYIUPOBATH COOCTBEHHbIE 3aJa4d B  00pa3oBaTeIbHOM
ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlIHUAX,

o BBISABJIATD MPUYUHHO-CJICACTBCHHLIC CBA3U u AKTYaJIM3UPOBATH 3aaavy,
BblIBUI'aTb TUIIOTE3Y eé pelICHrdA, HAXOAWTb APryMCHTHI [JId AJ0Ka3aTCJIbCTBa CBOUX
YTBEPKACHMM, 3a71aBaTh ITapaMeTPbl U KPUTEPUH PELICHNUS;

L4 AHAJIM3UPOBATH ITOJYYCHHBIC B XOJAC PCHICHUA 3aaa4d PE3yJbTaTbl, KPUTHYCCKU
OLCHUBATHh UX NJOCTOBCPHOCTDH, IIPOTHO3UPOBATH U3SMCHCHHEC B HOBLIX YCIOBHUAX; JaBaTh OLCHKY
HOBBIM CHUTyallUsM, OLICHHWBATDH HpI/IO6p€TéHHI>II71 OIIBbIT, OCYHICCTBJIATH IIGJICHaHpaBJIeHHI)If/i
MIOMCK MIEPEHOCA CPEACTB U CIIOCOO0B AECHUCTBHS B IPO(ECCUOHATIBHYIO CPENLY;

o yMETh TIEPEHOCUTHh 3HAHMUS B TO3HABATEIbHYIO W TPAKTUYECKYIO O00IacTH
KU3ZHEICSITCIIbHOCTH;
. YMETh MHTETPUPOBATH 3HAHUSI W3 Pa3HBIX MPEAMETHBIX 00JIaCTEH; BBIABUTATH

HOBBIC WJICH, MpEJIarath OPUTHHAIBHBIC TIOJXObI U PEIICHUS, CTAaBUTh MPOOJIIEMBI U 3ajauH,
JOITYCKAIOMINE aTbTCPHATUBHBIC PEIICHHUS.

Paboma ¢ ungopmayueri:

o BIIQJICTh HAaBBIKAMH TOJydeHUS HH(POpPMAIMK W3 HMCTOYHHUKOB DPA3HBIX THIIOB,
CaMOCTOSITCIIBHO ~ OCYIISCTBIIITh MMOWCK, AaHAJIW3, CHUCTEMATH3AIlMI0 ¥  HMHTEPIPETAIHIO
MH(OPMAIAN PA3THIHBIX BHIOB U (OPM TIPEIICTABIICHUS;

o CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (popmarax ¢ yuéToM Ha3HaYeHUS WHGOPMAIUU U
IIEJIEBOI ayTUTOPHH, BBIOMPAsi ONTHMAJIBHYIO (OPMY TPEICTABICHUS ¥ BU3YaTU3aIliH;

o OIICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTh HWHQOpPMANNU, €€ COOTBETCTBUE
MIPABOBBIM U MOPATBHO-3TUIECKAM HOPMaM;

o WCIIOJh30BaTh CPEACTBa HH(OPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHW3alMOHHBIX 3aJad C COOJIOJICHHEM
TpeOOBaHU 3PTOHOMHUKH, TEXHUKN 0€30TIaCHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHUS, TPABOBBIX H
ATHYECKHX HOPM, HOPM HH(DOPMAITHOHHOH 0€301MacHOCTH;

o BJIAJICTh HABBIKAMU PACIIO3HABAHMS W 3alIUTHI MHPOpPMAIWHU, WHHOPMAIMOHHOM
0€30IaCHOCTH JIHYHOCTH.

Ynueepcanvnvie kommynuxamugHsle oelicmeusn

Obwenue:

o OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX Cepax KHU3HH,

o pacrio3HaBaTh HeBepOaJlibHbIE CpEJCTBa  OOIICHHWs, TIOHMMATh 3HAYCHUE
COLIMAIBHBIX 3HAKOB, PAaclO3HABAaTh TPEANOCHUIKA KOH(DIUKTHBIX CHTyalldd W CMAr4aTh
KOH(JIMKTHI;

o BIQJIETh  Pa3NUYHBIMU  cllocoOamu  OOImIEHHS W B3aHMOJCHCTBUS,

APTYMCHTUPOBAHHO BECTHU JUAJIOT, YMETh CMAT1aTb KOH(I)J'II/IKTHI)IC CUTYyalluu;

L4 pa3BépHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pCHUSA C HCIOJB30BAHHEM
SA3BIKOBBIX CPCACTB.

Cosmecmnas OesamenbHoCmby.:

L4 NOHUMATb M HUCIOJIB30BATH IMPCHUMYIICCTBA KOMaHIHON u I/IH,Z[I/IBI/I,Z[yaJlBHOﬁ
paGOTLI; BBIGI/IpaTB TECMATUKy U METOJAbI COBMCCTHBIX JIEeNCTBUI C y‘-IéTOM O6I_I_[I/IX HHTCPCCOB U
BO3MOJKHOCTEH Ka)KIOT0 YieHa KOJIJICKTHBA,

L4 INpHUHUMATH OciIn COBMECTHOM ACATCIIBHOCTH, OpraHrU30BbIBATb n
KOOPAWHUPOBATH JENCTBHS MO HX JOCTIDKEHHIO: COCTaBJIATH IUIaH HeﬁCTBHﬁ, pacnpeaciiaThb



pOJIK C YIETOM MHEHHH Y9aCTHUKOB, 00CYXIaTh PE3yabTaThl COBMECTHON pabOTHI;

. OIICHMBATh KaueCTBO CBOETO BKJIAJa M KAKIOTO yYaCTHHKA KOMAaHIBI B OOIIMIA
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;

. npejyiaraTh  HOBBIE€ TMPOEKTHI, OIEHWBATh UACH C T[O3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

. OCYIIECTBJISITh TIO3UTUBHOE CTPATETMUECKOE MOBEICHNUE B PA3JIMUHBIX CUTYAIUAX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

Yuueepcanonwvie pecynamuenvie oeiicmeun

Camoopeanuzayus:

. CaMOCTOSITEIbHO OCYIIECTBJISATh TO3HABATEIBHYIO JICSITEIIbHOCTh, BBISBIISTH
poOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIBHON JIEITEIBHOCTH
Y KU3HEHHBIX CUTYaIUsX;

o CaMOCTOSITEJIBHO COCTAaBJIATh IUJIaH pPELIeHUs] MPOOJIeMbl C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BOZMOKHOCTEH U MPENNOYTEHHIl; 1aBaTh OLICHKY HOBBIM CUTYaIU SIM;

. paciiupsATh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX IPEINOYTEHUI;
JieNlaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

o OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

o CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HTUPOKOM SPYIUIIMU B pPa3HbIX
o0JacTsX 3HaHUM, MOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

Camokoumpons:

o JaBaThb OLICHKY HOBBIM CHUTyalUsiM, BHOCHTb KOPPEKTHBBI B JCSATEIBHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

o BJIAJICTh HABBIKAMHU TIO3HABATEILHOW PE(ICKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEWCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA, UCTIOIH30BATH IPUEMBI
pediiekcun U OTICHKH CUTYallid, BRIOOpa BEPHOTO PEIICHUS;

o OIICHUBATh PHUCKA M CBOEBPEMEHHO INPHHHMATh PEUICHUS 0 WX CHIDKCHHIO;
MPUHUMATh MOTUBBI M @PTYMEHTHI IPYTUX MIPU aHATU3E PE3yJIbTATOB JESTEIHLHOCTH.

Ipunsmue cebs u opyeux:

L4 IMPUHHUMATb CC65I, IHOHHUMas1 CBOM HEAOCTATKH U JOCTOMHCTBA,

L4 IIpUHUMAaTb MOTHBBI MW AapPryMCHTBI APYrux IIpyd aHAJIMU3E PE3YyIbTaTOB
ACATCIIBHOCTH,

L4 IIpU3HAaBaTb CBOE I[MpaBoO U MMPAaBO APYI'UX HA OH_II/I6Ky;

L4 pa3BHUBAThb CIIOCOOHOCTH NOHUMATh MHDP € IO3UIHUU APYTI'OT0 YCJIOBCKA.

[NPEAMETHBIE PE3VYJIbTATbBI

B nponecce uszyuenuss kypca uHpopmaTHkH yriyOnéHHoro ypoBHs B 10 kJjacce
oOyyaromuMucs OyayT TOCTUTHYTHI CIEAYIOIINE PeAMETHbIE Pe3yabTaTh:

1) BJIaJICHHUE MPEJICTaBICHUSIMU O POJIM HH(POPMALIUU U CBSI3aHHBIX C HEH MpoLeccoB
B NPHUPOJIE, TEXHUKE M OOIECTBE, MOHATUAMU «HMH(MOPMAIMs», «MH(POPMAIIMOHHBIN Ipoleccy,
«CUCTEMa», «KOMIIOHEHTBbI CHUCTEMBI», «CUCTEeMHbIH 3(ddexT», «MH(OpMalMOHHAs CcHCTEMay,
«CUCTEMA YIPaBICHU;

2) BJIaJCHHUC MCTOAAaMHU ITOUCKaA I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHCT, YMCHUC KPUTHUYCCKHU
OLICHMUBATh I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO U3 CCTU I/IHTepHCT;
3) YMCHHEC XapaKTCPU30BATb OoJIbIIINE JaHHBIC, ITPUBOAUTL IMMPUMCPBI UCTOYHHUKOB

HUX MOJYYCHHUA U HAIIPABJICHHUA HCIIOJIB30BAHUSA, YMCHUC KJIaCCI/I(I)I/ILII/IpOBaTB OCHOBHBIC 3aJa4u
aHajlin3a AJaHHBIX (HpOF HO3HUPOBAHUC, KJ'IaCCI/I(bI/IKaLII/Iﬂ, KJIaCTepu3anus, aHaJlnu3 OTKHOHCHHﬁ),



MOHUMATh IMOCIEI0BATEIBHOCTh PEIICHUs 3a/ad aHalu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OUMCTKA M OIICHKA KauecTBa NAHHBIX, BBHIOOP W/WIM TMOCTPOEHHE MOJENH, Mpeodpa3zoBaHue
JAHHBIX, BU3yalIU3alis JaHHbIX, MHTEPIIPETaLus pe3y/bTaTOB;

4) MOHMMaHUE OCHOBHBIX MPHUHIUIOB YCTPOHCTBA U  (YHKIMOHHPOBAHUS
COBPEMEHHBIX  CTAl[MOHAPHBIX M  MOOWIBHBIX KOMIIBIOTEPOB, TEHICHLIMN  pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

5) BJIa/ICHUE HaBbIKaMU pabOThI C ONEPALIMOHHBIMU CUCTEMAaMH, OCHOBHBIMH BUIaMU
MIPOrPaMMHOTO 00ecTieueH s JUT peleH s yaeOHbBIX 3a/1a4 10 BEIOPaHHON CenaIn3aliy;

6) HaJIMYUE IPEICTAaBICHUM O KOMIIBIOTEPHBIX CETAX M UX POJM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPHUHLMIIAX OpraHU3alud U (QYHKIUOHUPOBAHUS KOMIIBIOTEPHBIX CeTei, 00
OOLIMX MPUHIINIIAX pa3paboTKU U GYHKIIMOHUPOBAHUS HHTEPHET-MIPUIIOKEHUN;

7) MMOHMMaHHe Yrpo3 MHPOPMAIIMOHHOM 0€3011aCHOCTH, HUCIOJIb30BAHUE METOJOB U
CPEICTB MPOTUBOAEUCTBUS 3TUM yrpo3am, coOJIt0JIeHre Mep 0€30I1aCHOCTH, MPEJOTBPAILAIOIINX
HE3aKOHHOE pACIPOCTPaHEHHE IEPCOHAIbHBIX JaHHBIX, COOJIOJEHHE TpPeOOBaHUNM TEXHUKHU
0€30MaCHOCTH ¥ TUTMEHBI IpU paboTe ¢ KOMIBIOTEPAMU U APYTUMU KOMIIOHEHTAMH LIU(PPOBOTO
OKPY)KEHHUS, MOHMMaHHE IPaBOBBIX OCHOB MCIIOJB30BaHUS KOMIIBIOTEPHBIX Mporpamm, 0a3
TaHHBIX U paboThl B ceTH MHTEpHeT;

8) MMOHMMaHHE OCHOBHBIX TMPUHIUIIOB JUCKPETH3alMH  pa3IUYHbIX  BHUJOB
uH(popMaluy, YMEHHUE OIpeAesTh HWHPOPMAIMOHHBIM OO0BEM TEKCTOBBIX, TpadUUYECKUX U
3BYKOBBIX JIaHHBIX MPH 3aJaHHBIX MapameTpax IUCKPETH3alMH, YMEHUE ONpPEAEIsATh CPEIHIO0
CKOpPOCTh I€pe/laud JaHHbBIX, OLICHWBAaThb W3MEHEHHWE BPEMEHU Iepelaud IpH U3MEHEHUHU
MH(GOPMALMOHHOTO 00bEMA TaHHBIX U XapaKTEPUCTHK KaHala CBS3H;

9) YMEHHUE MCIIOJIb30BaTh IMPHU pEIIEHUM 3ajJad CBOICTBAa MO3MLMOHHOM 3amucu
qucel, aAIlTOPUTMa MOCTPOEHUS 3alIUCH YHUCIA B MO3UIMOHHON CUCTEME CUMCIICHUS C 3alaHHBIM
OCHOBAHMEM U NOCTPOEHHUS YHCIIa 110 CTPOKE, COAEpIKaILE 3alluCh 3TOTO YUCIIA B MO3UIIMOHHON
CHCTEME CUMCIICHMSI C 3aJJaHHBIM OCHOBAaHHMEM, YMEHHUE BBIIOJIHATH apu(METUUECKHE ONepaluu
B [IO3UIIMOHHBIX CUCTEMaX CUUCIICHMS,

10)  yMeHHe BBINOJHATH MPEOOPA30OBAHUS JIOTHYCCKUX BBIPAKEHHH, HMCHONB3YS
3aKOHBI anreOpbl JIOTUKH, YMEHHE CTPOMTH JIOTMYECKOE BBIPAKEHHE B JU3BbIOHKTUBHOM W
KOHBIOHKTMBHOM HOpMalbHBIX (OpMax IO 3aJaHHON TaOiuIe MCTUHHOCTH, MCCIEeI0BaTh
00/1aCTh MCTUHHOCTH BBICKA3bIBAaHUs, COJAEPKAILEro IE€PEMEHHbIE, peIlaTh HECJIOXKHbIE
JIOTUYECKUE YPAaBHEHUS U CUCTEMbl YpaBHEHU;

11) mnmonmmanume 0a30BBIX alrOPUTMOB OOpAaOOTKH YHMCIOBOM M  TEKCTOBOM
uHbopMalnuu (3anKMch Yucea B MO3MLMOHHOM CHCTEME CUMCIICHHUs, HaXOXKAEHUE BCEX MPOCTBIX
qucen B 3aJJaHHOM JMaria3zoHe, 00paboTka MHOTOPA3psIIHBIX LEIbIX YHUCEJI, aHAJIU3 CUMBOJIBbHBIX
CTPOK M JPYTHX), QITOPUTMOB IIOMCKA U COPTUPOBKH, YMEHHE OIPENENsATh CIOKHOCTh
U3y4aeMbIX B Kypce 0a30BBbIX aJrOPUTMOB (CyMMMPOBAHHE HJIEMEHTOB MAacCHBA, COPTUPOBKA
MaccuBa, MepeOOpHbIE AITOPUTMBI, JBOMYHBIH MOMUCK) W MPHUBOAUTH MPUMEPbl HECKOJIBKUX
JIITOPUTMOB Pa3HOM CIIOKHOCTH JUIsl PEILICHUS OJTHOM 3a/1a4H;

12)  BnajgeHWE YHUBEPCAIBHBIM SI3BIKOM TMPOTPAMMHPOBAHHS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusiMH O 0a30BBIX THIAX JAHHBIX M CTPYKTYpax JaHHBIX,
YMEHHE HCIIOJIb30BaTh OCHOBHBIE YIPABISAIOLINE KOHCTPYKLIMH, YMEHHUE OCYLLECTBIISATh aHAIIN3
MPEUIOKEHHONW IMPOrpaMMBbl: OINPEAENATh pe3ylabTaThl pabOTHl MPOrpamMMbl MpPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, OIPENENATh, NPHU KAKUX MCXOJHBIX JAHHBIX BO3MOJYKHO IIOJIyYEHUE
yKa3aHHBIX pe3yJbTaTOB, BBISABIATH JaHHBIE, KOTOpPbIE MOTYT MPHBECTH K omMOKke B pabore
Iporpammsl, GopMyIHpOBaTh MPEIOKEHUS 110 YIYUIIEHUIO IPOrPAMMHOTO KOJa;



13) ymenume  co3gaBaTh  CTPYKTYPUPOBAHHBIE  TEKCTOBBIC  JOKYMEHTBI  H
JIEeMOHCTpPAIIMOHHBIE ~ MaTepHalibl C  HCIOJIb30BAaHHEM  BO3MOXXKHOCTEH  COBPEMEHHBIX
MIPOTPaMMHBIX CPEICTB U 00JIAYHBIX CEPBUCOB;

14) YMEHHUE HCIOJIb30BaTh 3JEKTPOHHBIC TAOJUIIBI IS aHAlIU3a, MPEACTABJICHUS U
00paboTKK TaHHBIX (BKIIFOYAsk BEIYMCICHHE CYMMBI, CPEIHETO apu(PMETHIECKOTO, HAanOOIbIIETO
Y HaWMCEHBIIETO 3HAUCHHH, PEIIeHHE YpaBHEHHH, BBHIOOP ONTHMAIBHOTO PpEIICHUs, MOAO0p
JVMHHUM TPEH/Ia, PEHICHUE 3a/1a4 TPOTHO3UPOBAHHMS).

B mnpomecce miyuenums kypca wunHpopmaTHku yriyonénHoro ypoBHs B 11 kJjacce
oOyJaromuMucs OyayT TOCTUTHYTHI CIIEAYIOIINE TPEAMETHBIC PE3YIIbTaThI:

1) YMEHUE CTPOUTh HEPABHOMEpPHBIE KOJBI, JIOMYCKAIOIIHE OJHO3HAYHOE
JEKOUpOBaHUe cooOmIeHni (MpedUuKCHbIE KOJbI), UCIOIb30BaTh MPOCTEUIIINE KOJbI, KOTOPHIE
MO3BOJISIIOT OOHApPYXMBAaTh WM HCIPABIATh OMIMOKK MpH Tepenadye TaHHBIX, CTPOUTH KO,
o0ecTieunBarOMUil HAMMEHBIIYI0 BO3MOKHYIO CPEIHIOI UIMHY COOOIICHHsS TMPHU W3BECTHOU
9acTOTE CUMBOJIOB, TOSICHSTH IPUHITUITHI pAOOTHI MPOCTBIX aJTOPUTMOB CKATHUS TAaHHBIX;

2) YMEHHME pelaTh aJTOPUTMHUYECKHE 3a/1ayl, CBA3aHHbIE C aHAIM30M Trpados
(321241 TOCTPOCHUST ONTUMAIBHOTO TYTH MEX]y BepIIMHAMH Tpada, OrpeaesieH s KOJTHIeCTBa
Pa3NMYHBIX IyTeH MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO AaIlMKIMYECKOro rpada), yMeHue
WCTIONh30BAaTh JIEPEBbsl TPH aHAIM3E W TIOCTPOCHWM KOJOB W JUIA TPEICTaBICHUS
apu(METHYECKNX BBIPQKCHUH, TMPU PEIICHUHU 33/1a4 TIOMCKAa U COPTUPOBKH, YMEHHE CTPOUTH
JIEpeBO WIrPHl 1O 3aJIaHHOMY alTOPUTMY, pa3padaThiBaTh M OOOCHOBHIBATh BBIUTPHIIIHYIO
CTpaTETrHIO UI'PhI;

3) yMEHHUE pa3padaThiBaTh U PEATU30BBIBATH B BHJIC MPOTPaMM 0a30BBIE€ aJTOPUTMBI,
yYMEHHE HCIOJIb30BaTh B MPOrpaMMax JIaHHBIE PA3IUYHBIX THUIIOB C y4ETOM OrpaHWYEHHMH Ha
JMarna3oH UX BO3MOXKHBIX 3HAYEHHMH, MPUMEHSITh NpPHU PEUICHUHM 3aJady CTPYKTYPHI JTAaHHBIX
(ciucku, croBapH, CTEKH, OYEpPEAH, JIEPEeBbs), MCIOJb30BaTh 0a30BBIC OMEpAMH CO
CTPYKTypaMH JaHHBIX, TPUMEHATh CTaHAApPTHbIE U COOCTBEHHBIC MOANPOTrPaMMbl IS
00pabOTKU YMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIOJIb30BaTh MPH pa3paboTKe MporpaMm
OMONMMOTEKH TOANPOrpaMM, 3HaTh (YHKIHMOHAJIbHbIE BO3MOXXHOCTH HHCTPYMEHTAIbHBIX
CPEICTB cpeabl pa3paboOTKH, YMEHHUE HCIOJIb30BaTh CPEACTBA OTJIAJAKH IMPOrpaMM B Cpele
MIPOrpaMMUPOBAHMS, YMEHHUE JOKYMEHTHUPOBATH MPOTPAMMBI;

4) YMEHHUE CO3/1aBaTh BEO-CTPAHUIIBI;

5) BJIaJICHUE OCHOBHBIMH CBEJCHHUSMH O 0a3aX JaHHBIX, UX CTPYKTYpe, CpPEACTBax
CO3JaHUs M pabOThl C HUMH, YMEHHE UCIOJIb30BaTh TaOMUYHbIE (PENSIUOHHbIE) 0a3bl JaHHBIX
(cocTaBnsTh 3ampockl B 0a3ax OaHHBIX, BBIMOJHITH COPTUPOBKY U TOHUCK 3amuceil B 0ase
JAHHBIX, HATIOJIHATH pa3paboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIEC CUCTEMBI;

6) YMEHHME HCIO0JIb30BaTh KOMIBIOTEPHO-MATEMAaTHYECKUE MOJIENH JUIS aHaiu3a
O00BEKTOB M TMpoIeccoB: (OPMYIHPOBATh L€Jb MOJEIMPOBAHUSA, BBINOJHATh aHAIU3
pe3yibTaToOB, IMOJYYEHHBIX B XOJE MOJIEJIMPOBAHMs, OLEHUBaTb COOTBETCTBHE MOJEIH
MOJIEIUPYEMOMY OOBEKTY WM MpOLECCY, MPEICTaBIATh pe3yabTaTbl MOJAEIMPOBAHUSA B
HarJITHOM BHJIE;

7) YMEHHE OpraHU30BBIBaTh JHYHOE HH(OPMAIIMOHHOE TMPOCTPAHCTBO C
UCTOJb30BAHUEM DA3JUYHBIX CPEACTB LU(MPOBBIX TEXHOJOTHH, MOHMMAaHUE BO3MOXKHOCTEH
U(POBBIX CEPBUCOB T'OCYAAPCTBEHHBIX YCIIYT, IU(POBBIX 00pa30BaTENbHBIX CEPBUCOB;

8) MOHMMAaHNEe OCHOBHBIX TMPHHIMIIOB pPabOTHI, BO3MOXHOCTEH M OTPaHUYCHHS
MPUMEHEHHSI TEXHOJOTHMA HCKYCCTBEHHOTO HWHTEIIEKTA B PA3IWYHBIX OONIACTAX, HAIUYUE
NpEJCTaBICHUA O Kpyre pelraeMblXx 3aJad  MAllMHHOTO 00ydeHus (pacro3HaBaHUs,



KJaccu(UKAaMi M OPOTHO3MPOBAHHWS) HAIMYME MPEICTAaBICHUH 00 HCHOJIB30BAHUU
MH(GOPMAIMOHHBIX TEXHOJIOTHIA B Pa3IMUHBIX MPO(EeCCHOHABHBIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (136 yacoB)
Ne HanmenoBanwue pa3zienos u TeM nporpammbl  (KonmuectBo|dnekrponnsie (udpoBbIe)
/T 4acoB  |0Opa3zoBaTesbHbBIE PECYPCHI
Bcero
Paznen 1. [ludpoBas rpaMOTHOCTH
1.1 [KommproTep -  yHUBEpCAJIbHOE  YCTPOMCTBO 6 bubnuorexa [JOK
00pabOTKM JaHHBIX https://m.edsoo.ru/af8b25f4
1.2 [IIporpammHOe obecrieueHne 6 bubnuorexa [JOK
https://m.edsoo.ru/af8b25f4
1.3 |[KoMmbloTepHBIE CETH 5 bubnuorexa [JOK
https://m.edsoo.ru/af8b25f4
1.4 MudopmannonHast 6€30MacHOCTb 7 bubnuoreka [JOK
https://m.edsoo.ru/af8b25f4
Wroro mo pazaeny 24
Paznen 2. Teopernueckne 0CHOBBI HHPOPMATUKHI
2.1 [lIpencraBnenue nHGOpPMAIIUUA B KOMITBIOTEPE 19 bubnuorexa [JOK
https://m.edsoo.ru/af8b25f4
2.2 |OCHOBBI anreOphI JIOTUKU 14 bubnuorexa [JOK
https://m.edsoo.ru/af8b25f4
2.3 |KommbroTepHas apudmeTrka 7 bubnuoreka [{OK
https://m.edsoo.ru/af8b25f4
Wroro mo pazaeny 40
Paznien 3. AlropuT™bl U IPOTpaMMUPOBaHKUE
3.1 [BBenmeHue B mporpaMMHUPOBAHHE 16 bubnuoreka [JOK
https://m.edsoo.ru/af8b25f4
3.2 |BcrioMorarenbHbIE aITOPUTMBI 8 bubnuoreka [JOK
https://m.edsoo.ru/af8b25f4
3.3 |UucieHHbBIE METOIbI 5 bu6mmoreka [JOK
https://m.edsoo.ru/af8b25f4
3.4 |Anroputmbl 00pabOTKH CUMBOJIBHBIX JaHHBIX 5 bubnuorexa [IOK
https://m.edsoo.ru/af8b25f4
3.5 |Anropurmsl 00pabOTKH MacCUBOB 10 bubnuorexa [IOK
https://m.edsoo.ru/af8b25f4
Hroro no pasneny 44

Paznen 4. MHpopMalmOHHBIE TEXHOJIOTHH
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https://m.edsoo.ru/af8b25f4
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Ne HaunmenoBanwue pa3zienoB u TeM nporpammbl  (KonmuectBo|dnekrponHsie (udpoBbIe)
/i yacoB  |00pa3zoBaTesbHBIE PECYPCHI
Bcero
4.1 |O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 bubnuorexa [JOK
https://m.edsoo.ru/af8b25f4
4.2 |AHanu3 JaHHBIX 8 bu6mmoreka [IOK
https://m.edsoo.ru/af8b25f4
Wroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

11 KJIACC (136 uacos)

No HaunmenoBanue pa3aenos u tem nporpammbl  [KonwmdecTBo| DnekTpoHHbBIE (ITUGPOBHIE)
/T 4acoB  |0Opa3oBaTelbHBIC PECYPChI
Bcero
Paznen 1. Teopetnueckue 0CHOBBI HHOOPMATUKH
1.1 |Uudopmanus u uHGOPMALMOHHBIE MPOLIECCHI 10 bubnuoreka [JOK
https://m.edsoo.ru/af8b25f4
1.2 MonenupoBaHue 8 bu6moreka [IOK
https://m.edsoo.ru/af8b25f4
Wroro mo pazaeny 18
Paznien 2. AropuT™bl U IpOTrpaMMUPOBaHKUE
2.1 |[DneMeHTHI TEOPUHU AITOPUTMOB 6 bubnuoreka [JOK
https://m.edsoo.ru/af8b25f4
2.2 |ANTOPHUTMBI U CTPYKTYPHI JTaHHBIX 28 bubnuoreka [JOK
https://m.edsoo.ru/af8b25f4
2.3 |OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 bubnuoreka [JOK
MIPOrpPaMMHUPOBAHMS https://m.edsoo.ru/af8b25f4
Wroro mo pazneny 50
Paznen 3. MadopMaIimoHHbIE TEXHOJIOTUU
3.1 [KommbroTepHO-MaTeMaTHYeCKOe MOJIeTUPOBaHNE 8 bubnuorexa [IOK
https://m.edsoo.ru/af8b25f4
3.2 |ba3bl JaHHBIX 10 bu6mmoreka [JOK
https://m.edsoo.ru/af8b25f4
3.3 |Beb-caiiThl 14 bu6mmoreka [JOK
https://m.edsoo.ru/af8b25f4
3.4 KommnbroTtepHas rpaduka 8 bubnuorexa [IOK



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
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Ne HaumenoBanwue pa3zienoB u TeM nporpammbl  [KonndecTBo| DneKTpoHHbIE (IIUPPOBHIE)
/i yacoB  |0Opa3oBaTeIbHBIE PECYpPChI
Bcero
https://m.edsoo.ru/af8b25f4
3.5 |3D-monenupoBanme 8 bubmmoreka [JOK
https://m.edsoo.ru/af8b25f4
Wroro mo pazueny 48
PesepBHOE BpeMms 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

HNEPEYEHD (KOJIU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI K
PE3YJIBTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB COIAEPKAHUA 110
NH®OPMATHUKE

Jnst mpoBeieHNsl €IMHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1o uHpopmaruke (mgaiee - EI'D
no uH(pOpPMATHKE) HCHOJB3YeTCA IMepedeHb (KoAu(uKaTtop) MpoBepsieMbIXx TpeOOBaHUN K
pe3yibTaTaM  OCBOCHMS OCHOBHOM 0Opa3oBaTeNbHOIl MpPOrpaMMbl  CPEAHEro  oOIIero
00pa30BaHuUs U 3JIEMEHTOB COJICPKAHUS.

IIposepsiembie Ha EI'D no ungopmarnke TpedGoBaHus
K pe3y/ibTaTaM O0CBOCHHSI OCHOBHON 00pa30BaTe/IbHOI
NPOrpaMMbl CpeHero oouero odpa3oBaHus

Kox mpoBepsiemoro [IpoBepsiemMbie TpeOOBaHUS K IPEAMETHBIM PE3yIbTaTaM OCBOCHUS
TpeboBaHUs OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CpETHEr0 00MIero oopa3oBaHMs
1. 3namo (nonumams)
1.1 [ToHumaHe OCHOBHBIX MPUHIIUIIOB YCTPOUCTBA U (YHKIIMOHUPOBAHUS

COBPEMEHHBIX CTAIIMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB; TEHICHIIUI
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTUH; BiIa/IeHUE HaBbIKaMH PabOTHhI €
OTIEpAllMOHHBIMHU CHCTEMaMH M OCHOBHBIMHU BUAAMHU ITPOTrPaMMHOTO
obecrnieueHus JUIsl pelieHns y4eOHbIX 3a/1a4 110 BEIOpaHHOM

CTeIHATM3AIAN

1.2 Hannuune npencraBnennii 0 6a30BbIX MPUHITUIIAX OPTaHU3AIIN U
(YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CETEH

1.3 [NonnMaHMe OCHOBHBIX MMPUHIUTIOB JUCKPETH3AIMY PA3TUYHBIX BHJIOB
nHpopManuu

14 [Tonnmanne 6a30BBIX AITOPUTMOB 00PAOOTKH YUCIOBOW U TEKCTOBOM

uH(bOpMaIMK (3aITUCh YUCEI B MO3UIIUOHHON CHCTEME CUMCIICHHUS,
JeIMMOCTb LIEJIBIX YHCEN; HAX0XKICHHE BCEX MPOCTHIX YHCEN B 3aJJaHHOM
nana3oHe; 00paboTka MHOTOPA3PAIHBIX IIEJIbIX YHCEIT;, aHATHU3
CHUMBOJIBHBIX CTPOK U JAPYTUX), AITOPUTMOB IOMCKA U COPTHUPOBKHU

1.5 3HaHue (PyHKIMOHAIBbHBIE BOBMOXHOCTH HHCTPYMEHTAIbHBIX CPE/ICTB
cpenbl pa3paboTKu

1.6 Brnagenue oCHOBHBIMU CBEICHUAMHU O 0a3ax NaHHBIX, UX CTPYKTYpE,
CpeICTBax CO3JaHus U paboThl C HUIMH

1.7 [ToHumaHnne BO3MOXKHOCTEH M OTPaHUYCHUN TEXHOJIOTHI

UCKYCCTBEHHOT'O MHTEIIJIEKTa B PA3JIMYHBIX 00JIACTAX; HAJIHUKe
IpeCTaBICHU 00 UCIIOJIF30BaHUN UH(POPMAITMOHHBIX TEXHOJIOTHIA B
pa3IMyYHbIX TPO(ECCHOHANBHBIX cepax

1.8 Bnagenue TeopeTndeckuM anmnapaToM, MO3BOJISIOLIIUM OCYILECTBIATh
IIPEJCTABJICHUE 33JaHHOTO HATypaJIbHOTO YKCJIA B PA3JIMYHBIX CHCTEMAX
CUHUCIIEHUS; BBIIIOJIHATH IPE0Opa30BaHUs JJOTUUECKUX BBIPAKECHUH,
UCTIOJIb3YS 3aKOHBI aJIr€Ophl JIOTHKH; ONPEAEATh KpaTyaliuil myTh BO
B3BELLIEHHOM rpade 1 KOJIUYECTBO IMyTel MKy BEpLUIMHAMU
OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpada

2. Ymemso

2.1 YMeHue Ucnoab30BaTh KOMITBIOTCPHO-MATEMATUYICCKUC MOACIIN IJIA
aHan3a 00ObEKTOB U MponeCCoOB: (I)OpMy.TII/IpOBaTL oeJjib MOACIIUPOBAaHNUA,
BBIIIOJIHATH aHAJIN3 PE3YJIbTATOB, MMOJIYYCHHBIX B XO0A€ MOACIINPOBAHUS,
OLCHUBATL aICKBATHOCTH MOJACIIN MOACITIUPYCMOMY O6’beKTy niIn




MPOLECCY; MPEJACTABIISITh PE3YIAbTATHl MOJIETUPOBAHUS B HATJISATHOM BUJE

2.2

YMmenue kinaccuuIpoBaTh OCHOBHBIE 3a/1a41 aHAJIH3a TaHHBIX
(mporuo3upoBaHue, K1accu(puKanys, KIacTepu3alys, aHaInu3
OTKJIOHEHUI1 ); MOHUMATh [IOCJIE0BATEIbHOCTD PELLIEHUS 3aa4 aHaJIn3a
JAHHBIX: COOp TIEPBUYHBIX TaHHBIX, OUYMCTKA U OL[EHKA KaYeCTBA JaHHBIX,
BbIOOD U (WJIM) IOCTPOEHUE MOJEIH, peoOpa30BaHKe JaHHBIX,
BU3YaJIM3allMsl TaHHBIX, MHTEPIPETAUs pe3y/IbTaTOB

2.3

YMmenue onpenensTb UHPOPMAIMOHHBIH 00BEM TEKCTOBBIX,
rpadu4ecKuX M 3BYKOBBIX JAHHBIX TPH 33IaHHBIX MTapaMeTpax
JUCKpPETU3aLMU. Y MEHUE ONPEIEIATh CPEIHIO CKOPOCTh IIEpeaayn
JAHHBIX, OLICHUBATh U3MEHEHHE BPEMEHU Nepeaayul Py U3MEHEHUHU
nH(}OpMallMOHHOTO 00bEMA JAHHBIX U XapAKTEPUCTUK KaHAJIa CBSI3U
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YMeHue cTpouTh KO, 00eCTIeunBarONMii HANMEHBITYIO BO3MOKHYIO
CPEJHIOIO JUIMHY COOOIIEHUS IPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue UCnoJib30BaTh MPH PEIICHUH 33/1a4 CBOMCTBA MO3UIIMOHHON
3allMCH YHCEII, AITOPUTMBI IOCTPOEHHUS 3aMKMCH YUCIIA B TO3UIMOHHON
CHCTEME CUUCJIEHUS C 3aJJaHHbIM OCHOBAaHUEM M MOCTPOEHHMS YHCIIA MO
CTPOKE, COJIEpKalllel 3alKCh 3TOr0 YUCIa B IO3UIMOHHON CHCTEME
CUMCJIEHUS C 3aITAHHBIM OCHOBAHUEM; YMEHUE BBIMNOJIHSITh
apruMETUUECKHUE OTIePAIIMU B MMO3UIIMOHHBIX CUCTEMAaX CUUCICHUS

2.6

YMeHue cTpouTh JOTHYeCKOe BhIpaXKEHHE B TU3BIOHKTUBHON 1
KOHBIOHKTHBHON HOpMaJIbHBIX (hOpMax Mo 3aJJaHHOU Tabauie
HMCTUHHOCTH; UCCIIEIOBATh 00J1aCTh HICTUHHOCTH BbICKA3bIBAHUS,
COJIepKAIEero NepeMEHHbIE; PeIIaTh HECI0XKHbIE JJOTMUECKHE YPaBHEHMUS

2.7

YMeHne penarb aroOpuTMUYECKAE 331a4H, CBSI3aHHBIC C aHATU30M
rpadoB (3a1a9u TOCTPOCHHUS ONITHMAIIBHOTO ITYTH MEX]y BEpPITUHAMH
rpada, onpeaeTeHNs KOJIMIECTBA Pa3IHIHBIX ITyTeH MEKIY BEpIIMHAMHI
OPHEHTHUPOBAHHOTO alMKINYECKOTO rpada)

2.8

YMeHue ucnonbp30BaTh AEPEBhs MPU aHAIW3€ U TOCTPOCHUU KOJOB U IS
peCcTaBiIeHUs apuMETHUECKUX BBIPAKEHUM, IPU PEIICHUH 3a1a4
MOMCKA U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO UTPHI MO 3alaHHOMY
IrOpUTMY; pa3zpadaThiBaTh U 000CHOBBIBATH BHIMTPHILIHYIO CTPATETHIO
UTPbI

2.9

VYmenune AHAJIIM3UPOBATh AJITOPUTMBI C UCII0JIB30BaAHUEM Ta6J'II/II_[
TPACCUPOBKU, OIIPCACIIATD 0€e3 UCIoJIb30BaHNs KOMIIBIOTEpaA PE3YJIbTAThI
BBITIOJIHCHU S HECJIOKHBIX ITPOTPpaMM, BKIIIOYAIOIIHUX UKJIbI, BETBJICHUA U
IO AIIPOrpaMmsal, IIPU 3aIaHHBIX HCXOAHbIX TadHHBIX

2.10

YMeHue onpenessaTh CI0KHOCTh H3y4aeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE DJIEMEHTOB MacCUBa, COPTUPOBKA MAcCHBa,
nepeGopHbIE aNrOPUTMBbI, TBOMYHBIN MOUCK) U MIPUBOIUTH MPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH ISl pEllIeHUs OJTHOM 3a1auu
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Brianenue yHuBepcalbHBIM SI36IKOM ITPOrPAMMHUPOBAHUS BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npencraBieHusiMu 0 6a30BbIX
TUIAX JAHHBIX U CTPYKTYpaxX JAHHBIX; YMEHUE UCIIOJIb30BATh OCHOBHbBIE
YIOPABISIIONIME KOHCTPYKIIMHU; YMEHUE OCYIIECTBISATh aHAIU3
MPEIOKEHHON MTPOTPaMMBI: ONIPENIENITh PE3YAbTAThl PabOTHI
pOrpamMMbl MPY 3a/IaHHBIX UCXOHBIX IAHHBIX; ONPEAEIIATh, IPU KAKUX
HCXOJIHBIX JJAHHBIX BO3MOKHO MOJYY€HHE YKa3aHHBIX Pe3yIbTaTOB;
BBISIBIISITH IaHHBIE, KOTOPBIE MOTYT MPUBECTH K OMIHOKE B paboTe
MPOrpaMMbl; GOPMYIUPOBATH MPEITOKEHUS IO YIYUIICHUIO
MPOTrPaMMHOTI0 KOJia

2.12

YmMmenue PCAJIM30BbIBATH HA BBI6paHHOM JJI1 U3YYCHUS SA3BIKC




nporpaMmmMHupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 00PaOOTKH YUCEN, YUCIOBBIX
IIOCJIE0OBATEIBLHOCTEN U MAaCCUBOB: IIPE/ICTABICHUE YUCIIa B BUJI€ HA0Opa
MPOCTBIX COMHOXHUTENIEH; HAX0XKICHUE MAaKCUMAJIbHON (MUHUMAJIBLHOM )
U@ pbl HATYPATBLHOTO YHCIIA, 3AIIMCAHHOTO B CUCTEME CUHCIICHUS C
OCHOBaHUEM, HenpeBblmamumM 10; BeanucieHme

0000IIEHHBIX XapaKTEPUCTUK JIEMEHTOB MACCUBA WJIM YUCIOBOU
MIOCTIeIOBATEIBHOCTH (CYMMBI, TIPOU3BENICHHSI CPETHETO
apu(PMEeTHIECKOTO, MUHIMAJILHOTO U MAaKCUMATHHOTO YJICMEHTOB,
KOJINYECTBA DJIEMEHTOB, yOBIICTBOPSIONINX 3aJAHHOMY YCIOBUIO);
COPTUPOBKY 3JIEMEHTOB MAaCCHBa; YMEHHE UCIIOJIb30BaTh B IIPOrpaMMax
JTAHHBIC PA3JIMYHBIX THITOB C

Y4ETOM OTPAHMYECHUH Ha JUAINAa30H X BO3MOXKHBIX 3HAUCHUH,
MIPUMEHSTH NPU PELICHUN 3a/1a4 CTPYKTYPbI JaHHBIX (CIHMCKH, CJIOBApH,
CTEKU, OUEePEe/, ACPEBbHs); MPUMEHITH CTAaHAAPTHHIE U COOCTBEHHBIE
moanporpaMmsbl JJ1A O6pa6OTKI/I YHCJIOBBIX JaHHBIX U CUMBOJIBHBIX
CTPOK; UCIOJIb30BaTh MU pa3zpaboTKe mporpamMm OuOIMOTEKH
nmoanporpaMm; YMEHHE UCITIOJIB30BaTh CPEACTBA OTIIAJIKH IIPOrpaMMm B
cpelie MporpaMMUPOBaHUS

2.13

YMeHue Ucnob30BaTh 3JEKTPOHHBIE TAOIMIIBI U1 aHAJIN3a,
Mpe/icTaBIeHNs] 1 00pabOTKU JaHHBIX (BKIItOYasi BEIOOP ONTHUMAILHOTO
pelieHus, no100p JIMHUYU TPEHa, pellieHue 3aa4 IPOrHO3UPOBaHUS);
YMEHHE HCI0JIb30BaTh TaOIUYHbIE (PENSIIMOHHbIE) 0a3bl JAHHBIX U
CIPAaBOYHBIE CUCTEMBI

2.14

YMeHne opraHn30BBIBaTh JTNYHOE HHPOPMAIIMOHHOE TPOCTPAHCTBO C
WCTIOJIb30BAHNEM PA3IMYHBIX CPEICTB NU(POBBIX TEXHOJIOTHI;
MMOHUMaHUE BO3MOKHOCTEH MU(POBBIX CEPBUCOB rOCYAAPCTBEHHBIX
ycIIyT, MUGPOBBIX 00pa30BaTEILHBIX CEPBHUCOB

IlepeyeHb 3J1eMEHTOB cOePKAHUS,
npoBepsieMbix Ha EI'D no undopmaruke

Kon

[IpoBepsieMbIii 37IEMEHT COEPKAHUS

udposas rpaMoTHOCTH

1.1

OCHOBHBIC TCHACHIUH PA3BUTHUSA KOMIIBIOTCPHBIX TEXHOJOTHH.
HapannenLHLIe BBIYMCICHUA. MHOFOHpOHCCCOpHHe CHCTCMBI.

P acnpez[enéHHLIe BBIYHCIIMTCIIBHBIC CUCTEMBI 1 06pa60TKa OOIBIINX
JaHHBIX

1.2

[IpuHUHMIIBI TOCTPOEHUS U annapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX
cereil. CereBble poToKoibl. Ceth IHTEpHET. Afpecans B ceTu
Wntepner. [IpoTokoisl ctexka TCP/IP. CuctremMa 1OMEHHBIX UMEH.
Pasnenenne IP-cetn Ha moaceTy ¢ MOMOIIBIO MACOK ITOJCETEN

1.3

daiinosas cucrema. [louck B aitnosoit cucreme. I[TpuHIIUIBI
pa3MeleHus 1 MMEHOBaHUA (ailyioB B TOJTOBPEMEHHOM MaMsTH.
[Ta010HBI U1 onMcaHusl rpynn ¢aiiaos

1.4

CKOpOCTL nepeaadyn JaHHBIX. 3aBHCHUMOCTb BpPEMCHHU II€peaaviu 0T
I/IH(bOpMaLII/IOHHOFO 00BEMa JAHHBIX U XapPAKTCPUCTHUK KaHaJla CBA3H

1.5

HIndposanue nanHpiX. CHMMETPUYHBIE U HECUMMETPUYHBIE U (PHI.
HIudpsr npoctoit 3amensl. udgp Lesaps. [Hudpp Buxenepa. Anropurm
mdposanus RSA

1.6

KO,I[LI, TTO3BOJIAOIIUC O6Hapy3'KI/IBaTL W UCTIPABJIATDH OIJ_II/I6KI/I,




BO3HHUKAIOIIME P Niepeaade naHHbiX. PacctosiHne XamMuHra.
Konuposanue ¢ noBropenuem 6utoB. Koabl XsMmMunra

Teopernyeckne 0CHOBBI HHOOPMATHKH

2.1

JIBonyHOE KOMpoBaHue. PaBHOMEpHBbIE U HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIICHUH, 3aMMCaHHBIX C TIOMOIIBIO HEPABHOMEPHBIX
KoJ10B. YcnoBue Pano. [loctpoeHune 0THO3HAYHO IEKOIUPYEMBIX KOJIOB
C IOMOUIBIO JIepeBa

2.2

Teopernyeckne MOIX0/IbI K OIIEHKE KOJIM4ecTBa HH(popMau. EuHHAIIET
U3MEpEHUs KoJmuecTBa nH(popManuu. AJI(paBUTHBINA MMOIXO] K OLIEHKE
KoJIm4yecTBa HHPpOpMauu. 3aKOH aJIUTUBHOCTH HH(opMarn. Popmyna
Xaprimu. Mapopmanus u BepositHOocTh. Popmyna lllenHoHa

2.3

Cucrtemsl cuucienus. Pa3BEpHyTas 3amuch 1eNbIX U IPOOHBIX YUCENT B
MO3UIIUOHHOM cHUcTeMe curciacHHs. CBOMCTBA MO3UIIMOHHOM 3aiCH
YHUCIa: KOJIUYEeCTBO U(p B 3aMUCH, MPU3HAK JETUMOCTH YUCIa Ha
OCHOBAHHUE CUCTEMBI CUHCIIEHHUSA. AJITOPUTM TIEPEBOIA 1IEJIOTO YUCTIa U3
P-nuHO¥ cUCTEMBI CUMCIICHUS B JECATUUHYIO. AJITOPUTM TIEpEBOIA
KOHEUHOM P-n4HOM poOu B JECATUUHYIO. AJITOPUTM MEPEBO/IA IIEI0TO
yycia U3 JeCATUYHOM CUCTEMBI curciieHus B P-uunyro. [lepeBog
KOHEYHOU AecATUYHOU Jpodu B P-nunyto. JIBouyHas, BOCbMepHUHas U
IEeCTHAALIATEPUYHASL CUCTEMBI CYUCIIEHUS, CBS3b MEXKY HUMU.
ApubdmMeTnueckne ornepannuy B MO3UITHOHHBIX CHCTEMAaX CUUCIICHHS
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Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CHUCIICHUS. ,ZIBOI/IIIHO -ACCATUYHAs
CHUCTEMA CUHCJICHU

2.5

Konmuposanue tekcroB. Komuposka ASCII. OnHo6aiiTHRIE KOIUPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenue
WH(POPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIICHHIA

2.6

Konuposanue nzobpakennii. Onenka nHGopMamoHHOro 00bEmMa
rpadu4YecKuX TaHHBIX MPU 3aJaHHBIX PA3PEIICHUH U TIIyOHHE
koaupoBaHus 1Beta. [{BeToBbie Mogenu. KoaupoBanue 3Byka. OrieHka
nHpopMarmoHHOTO0 00BEMA 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX 4acTOTE
JMCKPETU3AIMHU U PA3PSTHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [lonarue Beicka3piBaHus. Bricka3biBaTenbHble (GOPMBI
(npenukatsl). KBaHTOpHI cyliecTBOBaHUS U BceoOmHoCcTH. Jlornueckue
onepanuu. Tabnuupl ucTuHHOCTU. Jlornyeckue Beipaxkenus. Jloruueckue
TOKJIeCTBa. Jlornyeckue onepamnuu 1 oneparuy HaJ MHOKECTBaAMH.
3aKkoHbI anreOpbl JOTMKU. DKBUBAJICHTHBIE TPE0OPA30BaHUS JTOTHUECKUX
BbIpakeHuil. Jlornyeckue ypaBHEHUS U CUCTEMbI ypaBHEHUI.
Jloruueckue pyHKIMU. 3aBUCUMOCTh KOJTMYECTBA BO3MOYKHBIX
Joruveckux GyHKIMI OT KOJIM4YecTBa apryMmeHToB. Kanonuueckue
(hOpMBI JIOTUYECKUX BBIPAKEHUN

2.8

COBepH_IeHHLIe JAU3bIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC (bOpMH,
AJITOPUTMBI UX MTOCTPOCHUS 110 Ta6J'II/ILIe HNCTUHHOCTHU

2.9

Jlormueckue 31€MEHTHI B cocTaBe KommnbroTepa. Tpurrep. Cymmarop.
MHoropa3psasslii cymmarop. [loctpoeHne cxeM Ha JIOTHYECKUX
JIEMEHTAX M0 3aJaHHOMY JIOTUYECKOMY BBIPAKEHHUIO. 3aIHCh
JIOTUYECKOTO BBIPAYKEHUS 10 JIOTUYECKON CXEMeE

2.10

Monaenu u moaenupoBanue. Llenu monenupoBanusi. AJEKBaTHOCTb
MOJIENTU MOJIETUPYyeMOMY 00BeKTy Ui Tporieccy. Dopmanuzanus
MIPUKIAIHBIX 3a7a4. [IpencTaBienue pe3yabTaToB MOACTUPOBAHUS B
BHJIE, YIOOHOM JUTsI BOCIIPHSATHS YeIOBEeKOM. [ 'paduueckoe
MIpe/ICTaBJICHNE TaHHBIX (CXeMbl, TAOIUIIBI, TPadUKH).

2.11

Hpe)lCTaBJ'IeHI/Ie IECJIBIX YUCCJI B MTAMATHU KOMITBIOTCPA. Or PAHUYICHHOCTDH




JMana3oHa Yuce MpU OTPAaHUYEHUHN KOJIMYECTBA Pa3psiOB.
[Tepenosinenue pa3psaaHoi ceTkU. be33HakoBbIE U 3HAKOBBIE JIAHHBIE.
3HAKOBBIN OHT.

JIBOWYHBII JOMIOTHUTEIBHBIN KO OTpULaTeNbHBIX yncen. [loouToBsie
jgorudeckue onepauuu. Jlornueckuit, apupMeTU4eCKUil ¥ MUKINYECKUM
capuru. [ludpoBanue ¢ TOMOIIBIO TOOUTOBOH OTepaIuu
"uckimoyvaromee MJIN"

2.12

HpeI[CTaBJIeHI/Ie BCIICCTBCHHBLIX YU CECJI B ITaMATH KOMIIBIOTEPA. 3Haqama;1
4acCTb U IMOPAAOK YHCIIa. I[I/IaHa?,OH 3HAYCHHI BCIICCTBCHHBIX YHUCCII.
HpO6JIeMI)I XpaHCHHA BECIICCTBCHHBIX YUCLCJI, CBA3AHHBIC C OIPAHUYCHUCM
KOJINYECTBA Pa3psA/i0B. BrINoyiHEHUE oniepaluid ¢ BEIIECTBEHHBIMU
qucjiaMu, HAKOIIJICHUEC OIINOOK IMPU BBIYMCIICHUAX

2.13

I'padbr. OcHoBHbIe oHATHS. Bunabl rpadgos. Onucanue rpados ¢
MTOMOIIBI0 MAaTPHUILL CMEXHOCTH, BECOBBIX MaTPHII, CIIUCKOB CMEKHOCTH.
Pemenue anropuTMuyecKux 3a/1a4, CBSI3aHHBIX C aHAIM30M I'padoB
(mocTpoeHue ONTUMANIBHOTO IYTH MEX]ly BEpIIMHAMHU rpada,
OTpe/ieNieHNe KOJIMYECTBA Pa3IMYHbIX TyTel MEXly BEPIIMHAMHU
OPHEHTHPOBAHHOTO allMKJINYECKOTro rpada)

2.14

HepeBws. bunapraoe nepepo. [epeBns noucka. CriocoOsr 00xoa 1epena.
[IpencraBnenne apupMETHUECKIX BBIPAXKEHUH B BUIE JIepeBa.
Wcnonb3oBanue rpadoB U 1epeBbEB IPU OMUCAHUN OOBEKTOB U
MIPOLIECCOB OKPYXKAIOILIET0 MUpa

2.15

JIcKpeTHbIe UTPBHI ABYX UTPOKOB ¢ NOJHOM nHpopmanueit. [loctpoenue
JepeBa rnepedopa BapuaHTOB, OIIMCAHUE CTPATETUU UIPbI B TAOIUYHOM
(opme. BeIMrphIIIHbIE M TPOUTPBILITHBIE TO3ULMH. BRIMTpBIIITHBIE
CTpaTeruu

2.16

CpencTBa UCKYCCTBEHHOTO MHTEIUIEKTa. MteHTudukamus u mouck
n300pakeHuH, pacro3HaBaHue Juil. Vcroap30BaHre METOIOB
HMCKYCCTBEHHOTO MHTEJUIEKTa B 00yJaromuXx cucteMax. Mcrnosp3oBanue
METOJIOB HCKYCCTBEHHOTO MHTEJUIEKTa B poOOTOTeXHHKE. IHTEepHET
Benleil. Heliponunsie cetu

AJNTOPUTMBI M IPOTrPAMMHPOBAHHE

3.1

(DOpMaJ'II/BaHI/If[ IOHATHA AJI'OPUTMA. Mammna TBI-OpI/IHl"a KakK
YHUBCPCaJIbHasA MOJCIIb BBIYMCIICHHUI

3.2

OreHKa CIIOKHOCTH BhIUUCIEHUN. Bpems paboThl 1 00bEM
UCIOJIb3YeMOM MaMATH, KX 3aBUCUMOCTb OT pa3Mepa UCXOIHBIX JaHHBIX.
OneHka aCUMITOTUYECKOM CII0)KHOCTU aJITOPUTMOB. AJITOPUTMBI
MOJIMHOMHANILHOU croxHOCTHU. [lepebopHbie anroputmsl. [Ipumepsr
pa3IMYHBIX AITOPUTMOB PEIICHUS OJIHOM 3aa4, KOTOPbIE UMEIOT
Pa3INYHYIO CIIOKHOCTh

3.3

OmnpeneneHne BO3MOXKHBIX PE3YJIbTATOB pabOThI IPOCTEUIINX
JIITOPUTMOB YIPABJICHUS UCTIOJIHUTENISAMHU U BEIYUCTUTEIbHBIX
anroputMoB. OnpeneneHre HCXOIHBIX JaHHBIX, IPU KOTOPBIX allTOPUTM
MOJKET JIaTh TpeOyeMbIi pe3ynbTat

3.4

AnropuT™bl 00pabOTKH HAaTYpaJIbHBIX YHCEI, 3alIMCAHHbIX B
MO3UIIMOHHBIX CHCTEMaX CUUCIIEHH: pa30MeHue 3aM1CH Yuciia Ha
OTJIeNIbHBIE IIU(PBI, HAXOXKAECHUE CYMMBbI M ITPOU3BEACHUS LU PP,
HaXO0XJICHHE MaKCUMaJIbHON (MUHUMAJIbHOMN) IU(PHI.
[IpencraBnenue yncia B BUJe HAOOpa MPOCTHIX COMHOXKHUTEIEH.
ANTopuTM OBICTPOTO BO3BECHUS B CTENEeHb. [IoMCK MPOCTHIX Ynceln B
3aJJaHHOM JIMana3oHe ¢ MOMOIIBIO alropuT™Ma "pemiero DpatocheHa”

3.5

MHOPOpEBpH,Z[HLIC OCJIbIC YKUClla, 3aJa4un JJIMHHOMN apI/I(I)MGTI/IKI/I




3.6

S3pik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tunst
JAHHBIX: 11€JIOUNCIIEHHBIE, BEILIECTBEHHbIE, CUMBOJIbHBIE, JIOTUUECKUE.
Bertsnenus. Cnoxusle ycnoBus. Llukisl ¢ ycnoBuem. Llukiibl no
nepeMeHHOi. OOpaboTKa JaHHBIX, XpaHAIUXCS B (aiinax. TekcToBble 1
nBonyHbIe (aiiner. DaitoBsie IepeMeHHbIe ((hailIoBbIe yKa3aTeln).
Urenwne u3 (aiina. 3anuch B Qaii.

Pa3buenue 3anaun Ha noa3agauu. IloanporpaMmel (IIpoueaypbl 1
¢ynkuun). Micnonp3oBanne cTaHAapTHON OMOIMOTEKH S3bIKa
IPOrpaMMHUPOBAHHUS

3.7

Pexypcus. PekypcuBHbie mponienypsl 1 QyHKIH. Mconap30Banne cTeka
JUIsl OpraHU3allMK PEKYPCUBHBIX BBI30BOB

3.8

Uucnennsle MeTo1bl. TouHOE 1 TPUOIMKEHHOE peIlIeHus 3aJauu.
YucneHHoe pelleHre ypaBHEHUH C MOMOIIBIO OI00pa apaMeTpa.
UncneHHble METO/Ibl pElIeHNs ypaBHEHUI: METO/ mepedopa, MeTo T
MOJIOBUHHOTO JieneHus. [IpuOnmkéHHoe BbIYMCIEHHE JUTMH KPUBBIX.
Boruncnenue miomaaeil puryp ¢ moMoIbio YUCIEHHBIX METOI0B (METOT
MPSIMOYTOJIbHUKOB, MeTO/ Tparneuuit). [louck makcumyma (MUHUMYyMa)
(GYHKIIMY OJTHOM MEPEeMEHHON METOJ0M NOJIOBUHHOTO JIeJIEHUs

3.9

O0paboTKa CHMBOJILHBIX JAHHBIX. BCcTpoeHHBIE QYHKITNH S3BIKA
MPOTPaMMHPOBAHUS JIJIsI 00pPAOOTKH CHMBOJILHBIX CTPOK. AJITOPUTMBI
00pabOTKH CUMBOJIbHBIX CTPOK: MOACYET KOJIUYECTBA MOSIBICHUN
CHMBOJIa B CTPOKE, pa30MeHNe CTPOKHM Ha CJIOBA IO MPOOETHHBIM
CHMBOJIaM, TIOUCK TIOJICTPOKH BHYTPH JaHHOM CTPOKH, 3aMEHa
HalICHHOM MOJCTPOKHU HA IPYryro CTpOKy. ['eHepanus Bcex ClIoB B
HEKOTOpOM asdaBUTe, YAOBIETBOPSAIONIINX 3aJaHHBIM OTPAaHUYEHUSM.
[IpeoOpazoBanue Yriciia B CHMBOJILHYIO CTPOKY U 0OpaTHO

3.10

MaccuBbI 1 IOCIIEIOBATEIBHOCTH YHCeNl. Beraucnenne 0000mEHHBIX
XapaKTEPUCTHK IEMEHTOB MACCHBA WJIM YHCIIOBOW TIOCIEI0BATEIIEHOCTH
(CyMMBI, TPOU3BENICHHS, CPEAHETO apu(HPMETHIECKOTO, MUHUMAIILHOTO U
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA DJIEMEHTOB, YIOBICTBOPSIOIINX
3aJJaHHOMY YCJIOBUIO). JIMHEWHBIN TIOUCK 33JaHHOTO 3HAYCHUS B
MaccuBe. AJITOPUTMBI PaOOTHI C JIEMEHTAMH MacCHBA C OJJHOKPATHBIM
npocMoTpoM MaccuBa. COpTUpOBKa OJJTHOMEpHOTO MaccuBa. [IpocTeie
METO/Ibl COPTUPOBKH (METO/T Ty3bIPhKa, METOJT BEIOOPA, COPTHPOBKA
BcTaBkamu ). CopTrpoBKa ciusiHueM. BrIcTpasi COpTHpOBKa MaccuBa
(anroput™ Quicksort). JIBOMYHBIN MOUCK B OTCOPTHPOBAHHOM MaCCHBE

3.11

JIByMepHBbIE MacCUBBI (MaTPHUIIbI). AITOPUTMBI 00paOOTKH IBYMEPHBIX
MaCCHBOB: 3aII0JJHCHUE JIBYMEPHOTO YHCIIOBOIO MacCHBa 10 3aJJaHHBIM
IpaBUJIaM, TIOUCK DJIEMEHTa B IBYMEPHOM MacCHBE, BEIYHCIICHUE
MakcuMyma (MUHUMYMa) ¥ CYMMBI 3JIEMEHTOB JIByMEPHOTO MacCHBa,
NIEPECTAHOBKA CTPOK U CTOJIOIOB JIBYMEPHOTO MacCUBa

3.12

CrnoBapu (accoruaTUBHBIE MACCUBBI, OTOOPAKEHHS ). XAII-TaOIHUIIbIL.
[TocTpoenue andaBUTHO-4YaCTOTHOTO CIOBAps AJs 33JJaHHOTO TEKCTa

3.13

Creku. AHanu3 MMPpaBHUJIBHOCTU CKOOOYHOTO BBIPAXKCHUS. Brrunciaenue
apI/I(I)MeTI/I‘leCKOFO BbIPAXKCHUS, 3alIUCAHHOTO B HOCT(I)HKCHOP'I (I)OpMe.
Oqepem/I. Hcnons3oBanue oucpeaun IJist BpDEMCHHOI'O XpaHCHUS JaHHBIX

3.14

Anroputmsl Ha rpadax. [locTpoeHrne MUHUMAaIBHOI'O OCTOBHOTO JIepeBa
B3BEILIEHHOTO CBSI3HOT'O HEOPUEHTHPOBAaHHOTO rpada. Konnuectso
Pa3NUYHBIX MyTeH MeX 1y BepIInHAMH OPUEHTUPOBAHHOTO
aruKIngeckoro rpada. Anroputm JleHKCTpsl

3.15

JlepeBbsi. Peanu3zanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYP.
JlBonunsle (6uHapHbIe) aepeBbs. [locTpoeHue aepesa s 3aJaHHOTO




apu(METHYECKOTO BhIpaXeHus. PeKypcuBHBIE alIrOPpUTMBI 00X02a
nepesa. Mcnonp3oBaHue CTEKa M ouepenu Juisd 00Xo1a Jepesa

3.16

JluHamMnueckoe NporpaMMUpPOBaHUE KaK METO/1 PELIEHUS 3a1a4 C
COXPAHEHUEM ITPOMEKYTOUHBIX PE3y/bTaTOB. 3a]a4l, PELIAEMbIE C
IOMOUIbIO JUHAMUYECKOTO MPOrpaMMHPOBAHUS: BBIYUCIIEHNE
PEKYpCHBHBIX (DYHKIUH, MOACYET KOTMUYECTBA BAPUAHTOB, 33/1a4H
ONTUMM3ALINU

3.17

[TonsiTHE 00 0OBEKTHO-OPUESHTHPOBAHHOM ITPOTPAMMHUPOBAHHUU.
OO6bekThI 1 K1acchl. CBoMCTBA U MeTOIbI 00BEKTOB. OOBEKTHO-
OpPUEHTUPOBaHHBIN aHAM3. Pa3paboTka nmporpaMM Ha OCHOBE OOBEKTHO-
OPHEHTUPOBAHHOTO MoAX0aa. HKancynsauus, Hacle0BaHue,
OJIMMOPPU3M

WNHdopmanioHHbIE TEXHOJIOTUH

4.1

Amnanu3 nanHbeiXx. OCHOBHBIE 33/]aul aHAJIW3a JJAHHBIX: IPOTHO3UPOBAHHE,
KJ1acCupUKaus, KjJacTepu3alus, aHaJlu3 OTKIOHEHUH.
[TocnenoBarenbHOCTD pellIeHNUs 3a7jau aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX
JTAaHHBIX, OYMCTKA U OIIEHKAa KaueCTBa JaHHbIX, BHIOODP U (MIN)
MOCTPOEHHUE MOJIETH, TPE0Opa30BaHKe JaHHbBIX, BU3yalIU3alis JaHHBIX,
UHTepIpeTanus pe3yapraToB. [Iporpammusie cpencrtsa u MHTepHer-
cepBHCHI AJisi 00pabOTKHU U MpeACTaBICHUS JaHHBIX. boblne naHHbIe.
MarmunHoe oOydeHune

4.2

AHamM3 JaHHBIX C TOMOIIBIO AIIEKTPOHHBIX TabwIl. Berancienue
CYMMBI, CpEeHET0 apu(pMETHIECKOT0, HanOO0IbIIEro (HAUMEHBIIETO)
3Ha4YeHHUs Auana3zoHa. Beruucinenune kodpuuneHTa Koppesum IByxX
psnoB AaHHbIX. [TocTpoeHue cT0109aThIX, TMHEHYATBIX U KPYTOBBIX
muarpamm. [loctpoenue rpadukoB ¢pynkmuii. [logbop muHUM TpeHaa,
peleHue 3a1a4 IporHO3MPOBaHNUs. PelieHne 3a1a4 OoNTUMHU3AIUHU C
MTOMOIIIBIO TEKTPOHHBIX TAOIHIL

4.3

JluckpeTruzaus mpu MaTEMaTHIECKOM MOJICTUPOBAHNHN HEMTPEPHIBHBIX
npoiieccoB. MojenupoBanue ABMKEHUs. MoaenupoBaHue
OMOJIOTMYECKUX CHCTEM. MaTeMaTHyecKre MOIENIH B SKOHOMHKE.
BrruuciaurenbHbIe SKCIEPUMEHTHI ¢ MoaesiMu. O0paboTka pe3yabTaToB
JKCIIEpUMEHTa. MeTo 1 HauMeHbITUX KBaapaToB. OIEHKa YHCIOBBIX
napamMeTpOB MOJISITUPYEMBIX 00BEKTOB U MpolleccoB. BoccTaHoBICHNE
3aBHCHMOCTEH 10 pe3ysIbTaTaM dKCIIEPUMEHTA

4.4

BepostHocTHbie MOsienu. MeToasl Monte-Kapio. MmuTtanronHoe
MoaenupoBanue. CHCTeMbl MaCCOBOTO OOCTY)KMBaHHS

4.5

Tabmuunble (pensiuoHHbIe) Oa3bl JaHHBIX. Ta0nuIa - IpeICcTaBIeHNE
cBeIeHMI 00 OJHOTUIHEIX 00bekTaX. I1oie, 3anuck. Kimrou TaOauis.
PaboTa ¢ roToBo# 643011 JaHHBIX. 3anoyiHeHKe 0a3bl JaHHBIX. IToHCK,
COPTUPOBKA U (PUIBTpaIMs JAHHBIX. 3alIPOCHI HA BEIOOPKY JTAHHBIX.
3anpockl ¢ mapaMeTpaMu. Beraucisiembie 1osist B 3apocax.
MHuoroTtabnuunble 0a3bl JaHHBIX. THITBI CBsI3el MEXTy TaOIUIIaMHU.
Bremnuii kirod. LlenocTtHOCTh 0a3bl JaHHBIX. 3alpoChl K
MHOTOTAOIHYHBIM 0a3aM JaHHBIX

4.6

TexcroBslii mporieccop. CpeacTBa NOMCKA U aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypUpOBaHHbIE TEKCTOBBIE IOKYMEHTbI. CHOCKH,
ornasneHue. [IpaBuia HUTHPOBAHUS HCTOYHUKOB M 0(OPMIICHUS
O6ubmorpaguIecKnx CChJIOK
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