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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo uHpopmaruke (YriiyOJ€HHBIH YpOBEHb) Ha YPOBHE CpPEIHErO
oOmrero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelIbHOM  MporpaMMbl  cpeaHero  olmero  oOpa3oBaHwUS,
npeacrasieHHbix B ®I'OC COO, a Takke ¢enepaibHON paboudeld MPOrpaMMbl
BOCITUTAHUSI.

[Iporpamma mo umH(pOpMaTHKe Na&T MpPEACTaBICHHUE O ILEJAX, OOmIel cTpaTeruu
oOyueHUs, BOCTIUTAHUSA M DPAa3BUTHUS OOYyYArOMIMXCS CPEACTBAMH Y4eOHOTO MpeaMeTra
«Mupopmarrka» Ha yriiyOJE€HHOM YpOBHE, yCTaHABIMBACT 0053aTEIBHOE TPEIMETHOE
CoJiep)KaHue, MPeIyCMaTPUBACT €r0 CTPYKTYpPUPOBAHME 1O pasjeiaM M TeMaMm Kypca,
OTIpe/IeNsieT pachpe/ieieHne ero mo kiaccaMm (TofaM H3YYeHHs), NaéT TpUMEpHOe
pacmpezieieHne y4eOHbIX YacOB IO TEMAaTHUECKUM pasjielaM Kypca U PeKOMEHyeMYIO
(MpUMepHYI0) TOCJICAOBATEIBHOCTh HMX HW3YYCHHS C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKHA y4eOHOIrO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

[Iporpamma 1o HWH(pOpPMATHUKE OINPEACIIICT KOJWYCCTBEHHBIC M KAaYCCTBCHHBIC
XapaKTEePUCTUKH Y4eOHOTO Marepuana Ui KaKIOro rojia U3ydyeHusi, B TOM YHUCIe IS
COJIEP KATENIbHOTO HAIOJHEHHs pa3HOTO BUJA KOHTPOJIS (MPOMEXYTOYHOM aTTecTaluu
00y4Jaromuxcs, BCEPOCCUUCKUX MPOBEPOUYHBIX pPadOT, TOCYJApPCTBEHHOW HTOTOBOM
arrecrauuu). [lporpamma mno wuHbOpMaTHKE SBISETCS OCHOBOW JUIsl COCTaBICHUS
aBTOPCKUX YUYEOHBIX MTPOrpaMM U Y4YEOHUKOB, TMOYPOUYHOTO TIUIAHUPOBAHUS Kypca
YUUTETIEM.

Nudopmatuka B cpenHem oO1ieM o0pa3oBaHUN OTPAYKACT:

CYyITHOCTh ~ WMHGOPMATHKM  KaK  HAay4YHOW  JUCHUIUIMHBL,  HM3Y4Yarolei
3aKOHOMEPHOCTH TIPOTEKaHWsI M BO3MOKHOCTH aBTOMATH3alMU WHGOPMAIIMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIEC 00JIaCTH TPUMEHEHHsI MHPOPMATHKHU, TIPEXK]Ie BCEro HH(PpOPMAIIMOHHbBIC
TEXHOJIOTUH, YIIPABIIEHNE U COIMAIBHYIO cepy;

MEXIUCIUIUIMHAPHBIN ~ Xapakrep  WHPOPMATHKH W HHPOPMAIMOHHOMN
JIeSITETHbHOCTH.

Kypc wunbopmatuku 1 ypoBHA CpeaHEro oOImero oOpa3oBaHMs SBISETCA
3aBEpIIAIONIAM JTAallOM HEMPEPHIBHOW TMOATOTOBKM OOydYarommxcss B  OOJacTH
uHDopMaTHKA ¥ HMHPOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs Ha
cozepkaHre Kypca WHOOPMATHKH YPOBHS OCHOBHOTO OOIIETO OOpa3oBaHUS W OIBIT
MOCTOSTHHOTO TPUMEHEHUS HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, NaéT
TEOPETUUECKOE OCMBICIICHUE, MHTEPIPETAILINIO U 0000IIEHHE ITOTO OIbITA.

PesynpraTel  yrmyOMEHHOTO  ypOBHA ~ HM3y4YeHUs  y4eOHOTO  TpeaMeTa
«MuadopmaTrkay OpUEHTUPOBAHBI HA TIOTYICHHE KOMIETEHTHOCTEH /IS TIOCTEAYIOIICH
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npoecCUOHaIbHOMN AESITENBHOCTH KaK B paMKaxX JaHHOM NMpeIMeTHON 00JacTH, TaK U B
CMEXKHBIX ¢ Helt oOnacTax. OHU BKITIOUAIOT B ce0s:

OBJIQJICHUE KJFOUEBBIMU MOHITUAMU U 3aKOHOMEPHOCTSIMH, HA KOTOPBIX CTPOUTCA
JaHHasl MpeaMeTHas 00JacTh, PAaclO3HABAHUE COOTBETCTBYIOIIMX UM MPU3HAKOB U
B3aMMOCBSI3€M, CIOCOOHOCTH JEMOHCTPUPOBATh PA3JIUYHBIC MOAXOJbI K H3YUYECHUIO
ABJICHUW, XapaKTEPHBIX JJIs1 U3y4aeMOl MpeMEeTHON 00nacTu;

YMEHHE pElIaTh TUIOBBIE MPAKTUYECKUE U TEOPETUUYECKUE 3a/1a4M, XapaKTEPHBIC
JUTS1 UCTIOJIH30BaHMsI METOI0B M HHCTPYMEHTApUs JaHHOM MpeMETHON 00J1acTH;

HaJIM4Me MPEJICTaBICHUN O JaHHOW MPEeIMETHOU 00JIaCTH Kak IEJIOCTHOU TeOpuu
(COBOKYITHOCTH TEOPHi1), OCHOBHBIX CBSI3IX CO CMEKHBIMH O0JIACTSIMU 3HAHUM.

B pamkax yrnyOn€HHOro ypoBHS u3ydeHUs HUHPOpMATHKU obOecreurnBaeTcs
I[eJICHANIpaBlIeHHasl TOJATOTOBKA OOyYalomMXcs K TMPOJOIKEHHUIO oOpa3oBaHUs B
OpraHu3aLusaX po¢eCCUOHATBHOTO oOpazoBaHus o CIIECIIMATBHOCTSIM,
HEIMOCPEJACTBEHHO CBSI3aHHBIM C IU(PPOBBIMU TEXHOJOTHSAMHU, TAKMM KaK MpOrpaMMHast
WHXeHepus, uWHpopMalnmoHHas 0e30MacHOCTh, WH(POPMAIMOHHBIE CUCTEMBbl U
TE€XHOJIOTUH, MOOMJIbHBIE CUCTEMBI U CETH, OOJIBIIINE JaHHBIC U MAIIMHHOE OOyYCHUE,
NPOMBIIUJICHHBIA ~ MHTEPHET BEIIECH, WCKYCCTBEHHBIM HWHTEIUICKT, TEXHOJIOTHHU
OeCripoBOJIHOM  CBsI3M, POOOTOTEXHWUKA, KBAHTOBBIE  TEXHOJOTUHM, CHUCTEMBI
pacnpenes€HHOro peecTpa, TEXHOJIOTUY BUPTYaJIbHOU U JOIIOJIHEHHOW PEaIbHOCTEN.

OcHoBHas 11e5b u3ydeHus yueOHoro npeamera «Mudopmarrka» Ha yriryOJI€HHOM
ypOBHE cpeaHero obmiero oOpa3oBaHHs — OOECHedYeHHE MabHEUIIEro pa3BUTHS
MH(GOPMAIIMOHHBIX KOMIETEHIINI 00y4aroIierocs, ero roTOBHOCTH K KU3HU B YCIIOBUSX
pa3BuBarolerocs MHGOPMAIMOHHOTO OOIIeCTBAa W BO3pacTalolleldl KOHKYPEHIIMH Ha
peiHKE Tpynaa. B cBs3u ¢ »tuMm usydenue wmHbpopmatuku B 10—11 kmaccax MOMKHO
00eCIeYnTh:

c(hOpMHPOBAHHOCTh MHUPOBO33pPEHHUS, OCHOBAaHHOTO HAa TMOHUMAHUU POJIHU
UHGOPMATUKH, HHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH B COBPEMEHHOM
OOIIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIUICHHUS,

c(hOpMHUPOBAHHOCTh YMEHUH pa3inuyaTh PakThl U OIICHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIBI, BHUJETh HX CBA3b C KPUTEPUSMH OLICHUBAHUS M CBS3b KPUTEPUEB C
OTIpEeZICIEHHON CUCTEMOM IIEHHOCTEH, MPOBEPSITh HAa JOCTOBEPHOCTh U 0000mIaTh
uH(bOpMAIHIO;

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O BIUSHUU WHOOPMAITMOHHBIX TEXHOJOTHUN
Ha JKU3Hb 4YeJOBEKa B OOIIECTBE, MOHUMAHHE COLMAIBLHOIO, SKOHOMHUYECKOTO,
MOJUTUYECKOT0, KYJIbTYPHOTO, IOPUANYECKOrO0, HNPUPOJHOTO, ISPrOHOMHYECKOTO,
MEIHUITUHCKOTO U (PU3UOIOTUYECKOTO0 KOHTEKCTOB HH(POPMAITMOHHBIX TEXHOJIOTHI;



MPUHATHE MPaBOBBIX M ITHYECKUX AaCHEKTOB HMH()POPMALMOHHBIX TEXHOJOTHUMH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOJIEH, BOBJIEYEHHBIX B CO3/1aHHE€ M MCHOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, pacIpoCTpaHeHUE UH(OPMALIIH;

CO3JaHU€ YCJIOBUM JUIsl pa3BUTHS HABBIKOB Y4Y€OHOH, NPOEKTHOH, HAay4YHO-
UCCJIEeI0BATEICKOM M TBOPUECKOW JAESTENbHOCTH, MOTHUBALMM OOYyYaroUmIuxcs K
CaMOPa3BUTHIO.

B copepxanuu yueOHoro mnpeamera «MH@opmaTukay BBIACISIOTCS YEThIpe
TEMaTUYECKUX pa3jena.

Paznen «llmdpoBass rpaMOTHOCTBY» IIOCBAILIEH BOIPOCAM  YCTPOMCTBA
KOMITBIOTEPOB U JIPYTUX JIEMEHTOB LU(POBOTrO OKPYXKEHUS, BKIIOUas KOMIbIOTEPHbBIE
CETH, MCIOJIb30BAHUIO CPEICTB ONEpPAlMOHHONW cHUCTeMbl, pabote B cetu UHTepHET U
UCIOJIb30BAHUIO HHTEPHET-CEPBUCOB, NH(POPMAITMOHHON O€30MaCHOCTH.

Paznen «Teopernueckue ocHOBbI HMHGPOPMATHKHW» BKIIOYaeT B ceds
NOHSITUIHBIN anmnapaTt HHGOPMATUKH, BOMPOCH! KOJAUPOBAHUS MH(DOPMAIUHU, U3MEPEHUS
MH(POPMAIIMOHHOTO 00BbEMa MaHHBIX, OCHOBBI alNreOpbl JIOTUKM W KOMIIBIOTEPHOIO
MOJIETTUPOBAHMSI.

Paznen «AJaroputMbl M NPOrpaMMHUPOBAHME» HANpaBIE€H Ha pa3BUTHE
ANTOPUTMUYECKOTO MBIIUICHHS, Pa3paboTKy alropuTMOB M OIICHKY HMX CIIOKHOCTH,
(opMuUpOBaHHE HABBIKOB pealM3allid NpPOrpaMM Ha s3bIKax IMPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen «MH(popManMOHHBIE TEXHOJOTHMW» IOCBAIIEH BOIPOCAM IPUMEHEHHUS
MHPOPMAIIMOHHBIX TEXHOJOTUM, pEaln30BaHHBIX B NPUKIAJHBIX POrPaMMHBIX
OpOAYKTaX M HWHTEPHET-CEpBHCAaX, B TOM 4YHCIE B 3aJadax aHaIW3a JdaHHBIX,
UCIOJIb30BaHUIO 0a3 TaHHBIX U 3JEKTPOHHBIX TaOIMIL IS pELICHUs IPUKIAIHBIX 3a7a4.

B nmpuBenénHom nanee conepxkaHun ydeOHoro mnpeamera «HHpopmaTHKay
KypCHUBOM BBII€JICHBl JIONOJHUTEIbHBIE TEMbI, KOTOpPbIE HE BXOAAT B 00s3aTEIbHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITh MPENJIOKEHBbl IS H3Y4YEHUS OTIEIbHBIM
MOTHBHUPOBAHHBIM U CITIOCOOHBIM 00YYarOIINMCSI.

VYrnyOn€éHHbIl  ypOBEeHb  M3yueHUS  HMHPOPMATHUKU  PEKOMEHAYyeTCs s
TEXHOJIOTUYECKOTO npodus, OPUEHTUPOBAHHOIO HA  HHXXEHEPHYIO U
uHQOpPMAITMOHHYIO  chepbl  NeATeNbHOCTU. YTIyONEHHBIM  ypOBEHb  HM3YYCHHS
uHbOpMaTUKK 00€eCleYnBaeT: IOATOTOBKY OOYYaloIUXCs, OPUEHTUPOBAHHBIX Ha
CHEeIMATbHOCTH B  0O0nacTh MHQPOPMALMOHHBIX TEXHOJOTHH U  WH)XXCHEPHBIC
CHEUUANIbHOCTH, YYacTHE B TPOEKTHOW M HCCIEA0BATEIbCKON JEATEIbHOCTH,
CBSI3aHHOM C  COBPEMEHHBIMH  HANpaBICHUSAMH  OTpaciu  HMH(OpPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM, MOJArOTOBKY K y4YacTHIO B OJIMMIMANAX U claye
Enunoro rocynapcTBeHHOr0 3k3aMeHa 1o HH(pOpMaTHKE.



[TocrnemoBaTeMPHOCTh M3YYCHUSI TEM B MpEeinax OJHOTO roja OOydYeHHUS MOXKET
OBITh M3MEHEHA 10 YCMOTPCHHIO YUYUTENS TPHU IMOATOTOBKE pabodeid MporpamMMbl H
MOYPOYHOTO TJIAHUPOBAHMSI.

OO611ee ynciIo yacoB, pEKOMEHIOBAHHBIX JJIs1 U3y4eHUs] HHpopMaTHKU — 272 yaca:
B 10 xmacce — 136 4gacoB (4 yaca B Henenro), B 11 kmacce — 136 ygacoB (4 yaca B
HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMoOTHOCTDH

TpebGoBaHusi TEXHUKHM OE30MACHOCTU U TMTUEHBI MPU pabOTe C KOMIBIOTEPAMU U
JIPYTUMU KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHUS.

[TpuHuunel paboThl KOMIIBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. ApXUTEKTypa (PoH
Heiimana. ABTOMAaTHYECKOE BBIMIOJIHEHWE NporpaMmbl mporeccopom. OnepaTvuBHas,
MOCTOSIHHAsE M JOJIrOBpeMeHHass mnamaTh. OOMEH JaHHBIMH C TIOMOIIBIO IIIHH.
KonTposnepsl BHEMIHUX yCTPOUCTB. [IpsiMoil 1OCTyN K MaMSTH.

OCHOBHBIE TEHJICHIIMU Pa3BUTHUSI KOMIIBIOTEPHBIX TeXHOJorui. IlapannenbHbie
BbIUMCIIeHUs1. MHoromnponeccopusie cuctembl. Cynepkomnbiotepbl. PacnpenenéHubie
BBIYMCJIMTENILHBIE CUCTEMbl U 00paboTka OOJIbIINX JaHHBIX. MoOusbHbIE HUGPOBBIE
yCTpOMICTBA M HMX pOJdb B KOMMYHMKAIUsX. BCTpO€HHbIE  KOMIIBIOTEPHI.
MukpokoHTposiepsl. PoGoTr3upoBaHHbie MPOU3BOACTBA.

[IporpammHoe obOecriedyeHne KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM. Buabl
nporpaMMHOr0 ofOecrieueHuss W uX HasHadeHue. (OCOOEHHOCTH MPOrPaMMHOTO
obecrnieueHus: MOOUIBHBIX yCcTpoicTB. [lapannensHoe mporpammupoBanue. CUCTEMHOE
nporpaMMmHoe  obecrieueHue. OmnepanMoHHbIE CcHCTeMbl. YTWIUTHL.  [[paiiBepsl
yCcTpoicTB. HCTANSALMA U JEWHCTAIUIALNS IPOTPAMMHOTO 00ECIICUEHHUS.

daiinoBeie cucteMbl. [IpuHOMIBI pa3MelieHUs] W HUMEHOBaHUsA (aljioB B
nonroBpeMeHHoM namsTu. [11aGnoHb! s onucaHus Tpymnn Qaiios.

[Iporpammuoe oOecnieuenue. JluneH3upoBaHue MNPOrPpaMMHOTO OOECIEeUYEeHUs U
udpoBbIX pecypcoB. IlpompuerapHoe u CBOOOJHOE MNPOrpaMMHOE OOECIICUCHHUE.
KoMMepueckoe M HEKOMMEPYECKOE HCIIONIb30BAHUE MPOTPAMMHOIO OOECIEUEHUsl U
mupoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTaHaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccuiickoit  ®enepauvii 32 HENMPABOMEPHOE  MCIOJB30BAHUE MPOTPAMMHOIO
oOecrieueHus U U(POBBIX PECYPCOB.

[IpyHUMNIBI TOCTPOCHUS W AamNMapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
Cetenie mpotokodibl. Cetb MHTEpHET. Anpecanus B cetu IaTepHeT. [IpoToKoiibl cTeka
TCP/IP. Cucrema TOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ mnoMmouipl0o Macok mnojcered. CereBoe
aagMuHucTpupoBanue. [lojydeHuMe MAaHHBIX O CETEBBIX HACTPOMKaxX KOMIIbIOTEpA.
[IpoBepka Hanuuusl CBA3M C y3710M ceTH. OnpeaeneHne MapuipyTa JBUKEHHS TaKETOB.

Bunwr JIeSITEJIbHOCTU B ceTHu HNuTepHer. CepBuchl HNuTepHerTa.
['eonndopmarmonapie CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHHOTO BpPEMEHH
(HampuMmep, JOKanus MOOWIBHBIX  TeNe(POHOB, OMNPEACICHHE 3arpyKEHHOCTHU
aBTOMarucTpasiei), THTEpHET-TOProBisi, OPOHHUPOBAHUE OMIIETOB U TOCTUHHII.



['ocynapcTBeHHbIE SIEKTPOHHBIE CepBUCHI M yciayrd. ColuanbHble CETH —
OopraHu3aius KOJUICKTUBHOTO B3aUMOJACHCTBUS U oOMeHa HaHHBIMU. CeTeBOU ITHUKET:
nmpaBuiia MOBeACHUs B KuOepmnpocTpaHcTBe. [IpoOieMa MOMIMHHOCTH TOJYYEHHOU
uHopmanu. OTKpbIThIE 00pPa30BATENBHBIE PECYPCHI.

TexHOreHHbIE W HSKOHOMUYECKHE YIpO3bl, CBS3aHHBIE C UCIOJIH30BAHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX ~ TeXHOJoruil. OO0mue npoOJIeMbl  3allUThI
uHpopmamu U uHGOpMalMOHHON Oe3omacHocTu. CpeacTBa 3aliuThl MHGOPMALMK B
KOMIIBIOTEPAX, KOMIBIOTEPHBIX CETSAX W aBTOMATU3UPOBAHHBIX HWH(POPMAIIMOHHBIX
cucreMax. [IpaBoBoe obecrneueHre HHPOPMAITMOHHON OE30MaCHOCTH.

[IpenorBparieHue HECaHKIMOHUPOBAHHOTO JOCTYyTIa K JTUYHOMN
KoH(UACHIIMATbHON UH(pOpPMAIUK, XpaHAINICHCS Ha TMEPCOHATLHOM KOMIIBIOTEPE,
MOOWJIBHBIX yCTpOHCTBaX. BpemoHocHoe mnporpamMMHOe oOecrnedeHue U CIOCOObI
O0opbObI C HHUM. AHTUBUPYCHbIE TIporpamMmbl. OpraHuzainus JUYHOTO apXuBa
uHdopmanuu. PezepBHoe konupoBanue. [laponpHas 3amuTa apxusa.

[Mudpoanue nanupix. CUMMETpUYHBIE W HecUMMeTpuuHble mudpel. [udps
npoctoit 3amensl. [ludp Lesaps. udp Buxenepa. Anroputm mudposanus RSA.

TeopeTnueckue 0CHOBbI HH(POPMATHKH

Nudopmanusi, nanueie u 3HaHuA. HMHopMammoHHBIE TPOIECCHI B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpepbiBHBIE ¥ JUCKpETHBIE BEIWYMHBI M curHaibl. HeobxoaumocTh
IUCKpEeTH3alud HHGPOpMalUuM, TpEeJHA3HAYEHHOW g XpaHEeHus, IMepefadyu Hu
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBomyHoe  KoaupoBaHue.  PaBHOMepHbIE M HEpPAaBHOMEpPHBIE  KOIBI.
JlexogupoBaHue COOOIIECHUM, 3alMCAHHBIX C TOMOIIBI0 HEPABHOMEPHBIX KOJOB.
Ycnosue ®@ano. I[locTpoeHne 01HO3HAYHO AECKOAUPYEMBIX KOJOB C IMOMOIIBIO JEpEBa.
Enunannsl u3Mepenus xonuuectBa WHGoOpManuu. A(paBUTHBIM MOAXOA K OICHKE
KOJIMYeCTBa HH(POpMAITUH.

Cucrembl cumcnenus. Pa3BépHyTas 3amuch UENBIX W JAPOOHBIX YHCENT B
MO3UIIMOHHOW  cuctemMe cuucieHus. CBOHCTBAa MMO3UIMOHHON 3allMCH  YHUCHA!
KOJIM4YecTBO IMdp B 3ammcu, MPU3HAK JEITMMOCTH YWCIAa HA OCHOBAaHUE CHUCTEMBI
CUMCJICHUSI. AJNTOPUTM NEpPEBOJA LEIOro 4YMciia U3 P-WYHON CUCTEMBI CUHMCICHHUS B
JECATUYHYI0. AJNTOPUTM TIepeBoja KOHEYHOW P-muHOW napobu B JIECATHUYHYIO.
AJTOpUTM MEepeBoJia LEJIOr0 Yuciaa U3 JIECATHYHOM CHUCTEMbl CUMCIEHUS B P-HuHYIO.
[lepeBon koHEUHOW necATUYHOW npodbu B P-munyro. [/[BomuHas, BOChMEpHYHAS U
IIECTHAAIIATEPUYHAS] CHUCTEMBI CUUCIICHHS, CBSI3b MEXAY HHUMH. ApudMeTHIecKue
Omepalu B MO3UIIMOHHBIX CUCTEMAaX CUUCIIEHHUA. TpouyHas ypaBHOBEIICHHAsS] CHCTEMa
cuucieHus. JIBonyHoO-ecsITUYHAsl CUCTeMa CUUCIICHUSI.

Komuposanne texctoB. Koguposka ASCIIl. Onnobaiitabie kogupoBku. CtaHmapT
UNICODE. KogupoBka UTF-8. Omnpenenenne nHGOPMATMOHHOTO 00bEMA TEKCTOBBIX
COOOIICHMIA.



KonupoBanue mzobpaxkeHuil. OueHka MH()OpMAMOHHOTO 00BEMA rpapuyecKux
JaHHBIX MpPU 3aJaHHBIX pa3pelleHUd U TIIyOMHe KOAMpOBaHUA LBeTa. l[BeToBbIE
Mozaenu. BekropHoe koaupoBanue. Dopmatrel rpaduueckux ¢daiino. TpéxmepHas
rpaduka. @paxranbHas rpapuka.

KonupoBanue 3Byka. OnieHKa HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JIAHHBIX MPU
3aIaHHBIX YaCTOTE AUCKPETU3ALMHU U PA3PAIHOCTH KOJIUPOBAHMUS.

Anre6pa gnoruku. IloHsTue BbICKa3piBaHUsA. BbIcKa3biBaTeNbHbIE  (OPMBI
(npenukatel). KBaHTOpHI CyIIECTBOBaHUS U BCEOOUTHOCTH.

Jlornueckue onepanuu. TaOnuubl HMCTUHHOCTU. JIOrMuYecKHe BBIPAKEHMS.
Jlornueckue TOXAecTBa. J{0Ka3aTesNbCTBO JOTMYECKUX TOXKIECTB C MOMOUIBIO TaOJIMIL
UCTUHHOCTHU. Jlornueckue onepanuu 1 onepauuy HaJl MHOKECTBAMMU.

3akoHbl anreOpbl JIOTMKUA. OKBUBAJEHTHBIE MpeoOpa3oBaHMsl  JIOTMUECKHUX
BbIpaxkeHH . Jlornuyeckre ypaBHEHUSI U CUCTEMbI YPaBHEHUH.

Jlornueckue (GyHKUMU. 3aBUCHMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHX
(GyHKIMH OT KOJIMYecTBa apryMeHToB. [loHbIe cucTeMbl JTOTHYeCKUX (PYHKITUH.

Kanonuueckue hopmbl morndeckux BeipakeHui. CoBepIlICHHbIE TU3BIOHKTHBHBIC
U KOHBIOHKTHBHBIE HOpPMaJbHbIE (OPMBI, aITOPUTMBI UX IOCTPOCHUS MO TabJuUIe
UCTUHHOCTH.

Jlornueckue dI€MEHTBI B cocTaBe Kommbtorepa. Tpurrep. Cymmarop.
MHoropa3psansiii cymmartop. IlocTpoeHue cxem Ha JOTMYECKMX JJEMEHTaX [0
3aJJaHHOMY JIOTHYECKOMY BBIPQKEHUIO. 3alKCh JIOTUYECKOTO BBIPAXKEHUS IO
JIOTUYECKOU CXEME.

[IpencraBieHne 1ENAbIX 4YWCET B NaMITH KoMibiloTepa. OTpaHUYEHHOCTH
Iyara3oHa 4Kcell NMPU OrPaHUYCHUM KOJIM4YecTBa pa3psaaoB. [lepenonHenue pa3psaaHon
ceTku. be33HakoBBIC M 3HAKOBBIC JAaHHBIC. 3HAKOBBIM OUT. /|BOMYHBIN JOTOIHUTEILHBIN
KOJl OTPULIATEIIbHBIX YUCET.

[TobuToBbie  sormyeckue  omepanuu. Jlorudeckuii, apudMeTHYECKUd W
mukinueckuii  capurd.  llludpoBanne ¢ moMomipl0  TOOWTOBOM  Omeparuu
«wuckirovaroniee NJIN».

[IpencraBineHne BEIIECTBEHHBIX YUCEN B MAMSATU KOMIIbIOTEpa. 3HAvalas 4acTb U
MOpsiAOK uucia. Jluana3oH 3HAYeHUM BEUIECTBEHHBIX uwucen. [IpoOrmeMbl XpaHeHUs
BEIIECTBEHHBIX YHCEJ, CBS3aHHbBIE C OrPAaHMYEHUEM KOJIMYECTBA  Pa3psIOB.
BreimoniHeHne omepanuii ¢ BEMIECTBEHHBIMH YHCIAMU, HAKOIUICEHHWE OIIMOOK TIpH
BBIYUCIICHUSX.

AJITOPUTMBI U TPOTPAMMHPOBaHHE

OnpeneneHne BO3MOXHBIX PpE3yJAbTaTOB pPadOTHI MPOCTEUNIUX aJITOPUTMOB
YOpaBJICHUS UCHOJIHUTENSIMH W BBIUHMCIMTENBHBIX alropuTmMoB. OmpeneneHue
HCXOJIHBIX JAHHBIX, P KOTOPBIX aJTOPUTM MOXKET 1aTh TpeOyeMblil pe3yibTarT.



Oranbl pelleHuss 3aAa4  Ha KomIbloTepe. HCTpyMeHTalbHBIE CpENCTBA:
TPaHCIATOP, OTIAIUUK, MPOPUIUPOBIIMK. KoMOwisiius u UHTEpOpeTaus IporpaMm.
BupTtyanbHbie MallIuHEL.

WnrterpupoBanHass  cpega  pa3paboTku.  Meroabpl  OTJIaAKM — MPOTpamM.
Hcnonb3oBanue TpacCcUpoBOYHBIX Tabiuu. Otnagounslii  BeiBoA. [lomaroBoe
BBIIIOJIHEHUE ITporpaMMbl. Touku octaHoBa. [IpocMOTp 3HaYEHUN IEPEMEHHBIX.

SI3pik  mporpammupoBanust  (Python, Java, C++, C#). Tumbsl HaHHBIX:
LIEJIOUYHCIICHHBIE, BEIIECTBEHHBIEC, CHMBOJIbHBIE, Jlornueckue. BerBnenunsa. CroxkHble
ycnoBus. Lluknel ¢ ycnoBueM. I[luknel 10 mnepeMeHHOW. B3anmmo3zaMeHseMOCThb
pa3JIMYHBIX BUIOB HUKIOB. MHBapuaHT nukia. CocTaBlIeHHE HUKIA C UCIIOJIb30BAHUEM
3apaHee ONpeeEHHOr0 MHBAPUAHTA LIUKIIA.

JlokymeHnTrpoBanue mnporpamm. Hcnonp3oBaHue komMMeHTapueB. lloaroroska
OMHUCAHMS MPOrPaMMbl U UHCTPYKIIUU JIJIs1 IOJIb30BATEIS.

AnropuT™Mbl 00pa0OTKM HATYpaJIbHBIX YHCEN, 3alMCAHHBIX B IMO3UIIMOHHBIX
CUCTEMaX CUHUCJICHHS: pa30MEHue 3alKucH 4Yucia Ha OTHebHbIe IUQPHI, HAXOXKICHUE
CYMMBI ¥ TIpOU3BeIeHHs ITU(p, HAXOXKICHUE MAaKCUMaIbHON (MUHUMAJIBHON ) IU(PHI.

HaxosneHue Bcex MpOCThIX YKUCEN B 3alaHHOM Auanas3ose. [IpeacraBinenue uncina
B BUJIe HA0Opa MPOCTHIX COMHOXKHUTENEH. AJITOPUTM OBICTPOTO BO3BE/ICHUS B CTETICHbD.

OO6paboTka AaHHBIX, XpaHsAmMxca B (Qaitnax. TekcToBble W JBOMYHBIC (HAKIIBI.
daiinoBsie mepeMeHHbIe ((paiiaoBeie ykazaTenu). Utenue u3 ¢aiina. 3anuck B Qaiin.

Pazbuenne 3amaum Ha momzagauu. llogmporpammbl (mpoueaypsl U (YHKIUH).
Pexypcusi. PexypcuBHbie 00beKTHI ((ppakTaisl). PekypcuBHBIE Mpolenypbl U GyHKIUH.
Hcnonp3oBaHue cTeka AJisl OpraHu3alui PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue  cTaHAapTHOM  OMONMOTEKM  A3BIKA  MPOrPAMMHUPOBAHMS.
[ToakmtoueHne OMOIMOTEK MOINPOTPAMM CTOPOHHUX IMPOU3BOAUTENCH. MoOAyIbHBIN
IPUHIUIT TIOCTPOCHUS TPOTPAMM.

Uucnennsie MeToabl. TodHOE M TPUOMMKEHHOE pEIIeHUs 3aadyu. UWCIIeHHbBIS
METOJIbI pEUICHUs ypaBHEHWI: MeToJ] mepedopa, METOJ TMOJIOBUHHOTO JCJICHUS.
[TpubnmmxEHHOE BBIYMCICHUE JJIMH KPHUBBIX. BperuucieHue ruromanei ¢uryp ¢
MIOMOIIBI0 YUCJIEHHBIX METOAOB (METOJ MPSIMOYTrOJIbHUKOB, METOJ Tpanenuii). Ilouck
MakcuMyMa (MUHUMyMa) GYHKIAA OJHOM TEPEeMEHHOM METOJOM IOJIOBHHHOTO
JEIICHHUS.

OO0paboTKka  CHUMBOJIBHBIX  JAHHBIX. Berpoennsie  GyHKIMH  SI3BIKA
MPOTrPaMMHUPOBaHMs MJIE OOpaOOTKHM CHUMBOJBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TMOSBICHWN CHMBOJA B CTPOKE, pa3OueHue
CTPOKM Ha CJIOBa MO MPOOENIbHBIM CUMBOJAM, IMOWUCK MOACTPOKH BHYTPU JaHHOMN
CTPOKH, 3aMEHA HAWJCHHOW IMOJCTPOKH Ha JPYIyK CTPOKy. I'eHepanus Bcex CJIOB B
HEKOTOpOM alipaBuTe, YIOBICTBOPSAIOMIMX 3aJaHHBIM orpanuueHusM. [IpeoOpazoBanue
Yucia B CHMBOJIBHYIO CTPOKY M OOpaTHO.



MaccuBel U MOCJIEAOBATEIBHOCTH  uucell.  BbluuciaeHue  000OIIEHHBIX
XapaKTEPUCTUK HJIEMEHTOB MacCHUBa WM YHUCIOBOM TMOCIEAOBATEIBLHOCTU (CYMMBI,
MPOU3BEICHUS, CPEIHET0 apuPMETUYEeCKOoro, MHUHUMAIBLHOTO U MaKCHUMaJIbHOTO
AJIEMEHTOB, KOJMUYECTBA DSJIEMEHTOB, YJOBJIETBOPSAIONIMX 3aJlaHHOMY YCJIOBHIO).
JIMHENHBIN TTOUCK 3aIaHHOTO 3HAYECHUs B MACCUBE.

CopTupoBka OJHOMEpPHOro MaccuBa. I[IpocTeie METOJAbI COPTHUPOBKU (METON
Mmy3bIpbKa, METOJ BhIOOpa, COPTHpOBKA BcTaBkamu). CopTUpOBKa ciusiHUEM. beicTpas
coptupoBka maccuBa (aaroputMm QuickSort). /IBowuHBI MOHUCK B OTCOPTHPOBAHHOM
MacCHBeE.

JIBymMepHbIe MacCUBBI (MaTpHUIlbl). AJITOPUTMBI 00paOOTKH JTBYMEPHBIX MaCCUBOB:
3aMOJIHEHHE JIBYMEPHOT'O YHCJIOBOTO MAacCHMBa IO 3aJaHHBIM TpaBUjaM, IOUCK
AJIEMEHTa B JIBYMEPHOM MAacCHBE, BBIYHCJIICHHE MaKCUMyMa (MUHUMYMa) U CyMMBbI
AJIEMEHTOB JIBYMEPHOTO MAacCCHBa, MEPECTAaHOBKA CTPOK W CTOJOIIOB JABYMEPHOTO
MacCHBa.

NupopmManoHHbIe TEXHOJIOIHH

TexkcroBeiii mporieccop. PenaktupoBanue u  QpopmarupoBanue. IIpoBepka
opdporpadburn u rpammaruku. CpeacTBa TOMCKAa W aBTO3aMEHBI B TEKCTOBOM
npoiieccope. Mcnonb3oBanue crtuied. CTPYKTypUPOBaHHBIE TEKCTOBBIE JOKYMEHTHI.
CHocku, ormaBinenue. KomnekTtuBHas pabota ¢ JOKyMEeHTaMu. HHCTpYMEHTHI
pELEH3UPOBaHUs B TEKCTOBBIX Iporieccopax. Obnaynbie cepBuchl. [lenoBas nepenucka.
Pedepar. [IpaBuiia 1uTHpoBaHUS HCTOYHUKOB U odopmileHHS Oubauorpaduieckux
cceuUtok. OdopmiieHne crnucka JUTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOU BEPCTKOU
TekcTta. TexHuyeckue cpeacTBa BBoja Tekcra. Crenuamu3upoBaHHBIE CPEACTBA
pPEAAKTUPOBAHMS MAaTEMAaTHUYECKUX TEKCTOB.

Anann3 panHeix. OCHOBHBIC 3a/aud aHaNIW3a JaHHBIX: MPOTHO3UPOBAHHUE,
KIaccuuKaIys, KiacTepu3aius, aHajan3 oTkiIoHeHui. [locienoBaTeTbHOCTh peleHus
3a/lady aHalu3a JaHHBIX: COOp MEpPBUYHBIX JIAaHHBIX, OYHUCTKA M OIICHKAa KadyecTBa
JAHHBIX, BBIOOpP /WM TIOCTPOEHUE MOJENH, MPeoOpa3oBaHNe TAHHBIX, BU3YyaTH3alus
JAHHBIX, UHTEpIpeTalus pe3yiabTaTtoB. [IporpaMMmHbie cpelcTBa U UHTEPHET-CEPBUCHI
st 00paOOTKU W TIPEACTABICHUS NaHHBIX. bonbimue ganHbie. MammHHOE 00OyYeHHE.
HNHTemiekTyanbHbli aHaIU3 JaHHBIX.

AHanu3 MaHHBIX C TOMOINIBIO DJIEKTPOHHBIX TaONuUIl. BbluucieHHe CyMMBI,
cpenHero apudmeTnueckoro, HauOOJbIIET0 (HAMMEHBINEr0) 3HAYEHHUS Iuara3oHa.
Boluncnenne kosdduumeHta KoppenmslMM JIBYX psaoB JaHHbIX. [locTpoeHue
CTONMOYATHIX, TUHEHYATHIX U KPYroBbiX nuarpamm. [loctpoenue rpaduxoB GyHKIHIL.
[TonOGop nuHUYM TpeH/a, PEIIeHNE 3a1a9 TPOTHO3UPOBAHHSI.

UucneHHoe peuieHrue ypaBHEHUH ¢ MOMOIIBI0 oa0opa napameTrpa. OnTumMusanus
KaKk TOMCK HAWIYYIIero pemeHus B 3aJaHHbIX ycioBusx. llemeBas dyHkums,
orpaHuyeHus. JIokaibHble W TI00ANIbHBIN MUHUMYMBI 1ieieBoM (yHkiuu. Pemienue
3a/1a4 ONTUMM3ALUU C TIOMOIIBIO JIEKTPOHHBIX TA0IUII.
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11 KVIACC

TeopeTnueckue 0CHOBbI HH(pOPMaTHKH

TeopeTtnueckue mMOAXOABI K OLIGHKE KOJIMYECTBA HMH(POPMALMH. 3aKOH
agautuBHoctd uHpopmanuu. Dopmyna Xapriu. Hubopmanuss M BEpOSTHOCTD.
®opmyna lllenHoHa.

Anroputmsl cxaTtus AaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. Aaroputmsl cxxaTHsl TaHHBIX C MOTEPSMU. Y MEHBIIEHUE TTyOMHBI KOJUPOBAHUS
nBeta. OCHOBHBIC HjaeH anroputMoB cxarust JPEG, MP3.

CkopocTh  mepefaud  JaHHbIX. 3aBUCMMOCTh  BpPEMEHM  MepeJayd  OT
UH(POPMAIIMOHHOTO O0BbEMA JAaHHBIX W XapaKTEepPUCTUK KaHama CBA3U. [IpuunHbI
BO3HMKHOBEHUS OIIMOOK MpHU nepenayde AaHHbIX. Koabl, TO3BOJISIONINE OOHAPYKHUBATh
U UCTIPABJIATh OLIMOKHM, BO3HUKAIOIINE MPU nepeaave gJaHHbIX. Paccrosinue XoMmuHra.
Konuposanue ¢ mopropenuem 6utoB. Koasl XaMmmuHra.

Cucrembl. KoMmnoHeHThl cucTeMbl U UX B3auMmopeiicTBue. CucTeMHbIH 3PQeKT.
VYnpasnenue kak uHQopMamoHHbIH nporecc. OOpaTHas CBA3b.

Mogenn u wMopenupoBanue. lLlens MonenupoBaHus. COOTBETCTBHE MOJAEIH
MOJIeTUpyeMoOMYy OOBEKTYy WM TMpolleccy, Ielu MojeiaupoBanus. Dopmanuzanus
IIPUKJIAJHBIX 3a/1a4.

[IpencraBienue pe3yabTaTOB MOJIETUPOBAHUS B BHUJE, YAOOHOM /I BOCIPUSATUSA
yenoBekoM. [ paduueckoe npeacTaBieHne TaHHBIX (CXEMBbI, TaOIHIIbI, TPaUKn).

I'padpr. OcHoBHbie mOHSATHSA. Buael rpados. Onucanue rpadoB C MOMOIIBIO
MaTpull  CMEXHOCTH, BECOBBIX MAaTpHll, CIHMCKOB CMEXHOCTH. Pemenue
ANTOPUTMUYECKHUX 3a/1a4, CBSI3aHHBIX C aHAIN30M TpadoB (MOCTPOCHUE ONMTUMAIBHOIO
NyTH MEXIY BeplIMHAMU Tpada, onpejesieHre KOIMYeCTBa Pa3IHuYHbIX MyTeH MEXIy
BEPIIMHAMH OPUEHTHUPOBAHHOTO AlIMKJIMYECKOTro rpada).

HepeBbsi. bunapuoe pepeBo. JlepeBbs moucka. CmocoObl 00Xxoma Jepesa.
[IpencraBnenne apumMeTHIECKUX BHIPAKEHUN B BUIE JepeBa. JJUCKPETHBIE UTPHI IBYX
UTPOKOB ¢ noHou nadopmanueit. [loctpoenue aepesa nepedopa BapUaHTOB, OMIHCAHHE
CTpaTeruu WUrpbl B TaOmu4yHOW (opme. BBIMTpHINIHBIE W TPOUTPHIITHBIC TTO3UIIHH.
BrmrpseliHbeie cTpareruu.

CpencrBa HMCKYCCTBEHHOTO MHTEIEKTa. CepBUCHI MAIIMHHOIO IIEpEBOJA U
pacno3HaBaHus yCTHOW peun. KorHuTuBHBIE cepBUCH. WaeHTHUGUKAMS W TIOUCK
n300pakeHnid, pacmo3HaBanue nuil. CamooOydaromuecss cuctembl. VICKycCTBEHHBIN
MHTEJUIEKT B KOMIIBIOTEPHBIX wurpax. lcnons3oBaHue METOJOB HMCKYCCTBEHHOIO
MHTEJUIEKTa B OO0ydarolux cucreMax. Mcnoib3oBaHME METOAOB HCKYCCTBEHHOI'O
UHTEJUIeKTa B  pobOotorexHuke. HMurepner Bemeld. IlepcriekTuBbl  pa3BUTHSA
KOMIIBIOTEPHBIX MHTEIUICKTYaJbHbIX cUCTEM. HellpoHHBIE ceTH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
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dopmanusanus MOHATHA ainropurMa. Mammnua TelopuHra Kak yHUBEpCaJlbHas
Mozeib BeruncineHui. Tesuc Yépua—Twpropunra.

OueHka CIOXHOCTH BbIYMCIECHHA. Bpems paOoTel M 00BEM HCHONIB3yeMOU
MIaMSTH, UX 3aBUCHMOCTb OT pa3Mepa MCXOAHBIX AaHHBIX. OLlEHKa aCHMITOTHYECKON
CJIIOHOCTHU aJTOPUTMOB. AJTOPUTMBI MOJIMHOMUAIBHON ciokHOCTU. [lepebopHbie
anroputMmel. lIpumepsl pa3IWyYHBIX AJITOPUTMOB PELICHHMS OJHOW 3aJadd, KOTOpbIE
MMEIOT PA3JIUYHYIO CIOKHOCTbD.

[Touck mpocThIX YUCEN B 3aJaHHOM JMAIAa30HE C MOMOLIBIO AITOPUTMA «PELIETO
OpartocheHay.

MHuoropa3zpsaHbie Leble YUCIa, 3a1a4d JUIMHHON apu(QMETHKH.

CrnoBapu (accolnmaTuBHBIE MacCUBBI, 0ToOpa)keHus ). Xoui-tadnunbl. [loctpoenue
an(aBUTHO-YACTOTHOI'O CIIOBAps JJIs 33IaHHOTO TEKCTA.

Crekn. AnHanu3 MNPaBUIBHOCTH  CKOOOYHOrO  BbIpakeHHs.  Bbrumcienue
apu(pMETHUYECKOT0 BhIPAXKEHUS, 3aMIMCAHHOTO B MOCT(HUKCHON (popme.

Ouepenu. Mcnonb3zoBanue ouepeau AJisl BDEMEHHOIO XPaHEHUS TAHHBIX.

Anroputmbel  Ha rpadax. IlocTpoeHHe MHHHMAJIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOT'O HEOPHUEHTHPOBAaHHOTO rpada. KonuuectBo pa3inuuHbIX MyTen
MEX/1y BEpPIIMHAMHI OPUEHTUPOBAHHOIO AlIMKINYECKOro rpada. AnroputM JledKcTpsl.

JepeBbs. Peanuzanusi nepeBa C MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWuHBIE
(bunapubie) nepeBbs. IlocTpoenme gepeBa Il 3aaHHOTO  apUPMETHYECKOTO
BbIpakeHUsl. PekypcuBHBIE anropuTMbl 00xoma nepeBa. Mcmonb3oBaHue CTeKa H
ouepeau st 00xo/1a epesa.

JIlnvHamMuyeckoe MporpaMMHUPOBAHUE KAK METOJ PELICHUsS 3aJad C COXPaHEHUEM
IPOMEXKYTOUHBIX PE3YJbTAaTOB. 3aJaud, pElIaeMble C IOMOIIbI0 JUHAMHYECKOTO
NPOrPaMMHUPOBAHUSA: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMHM, TMOACUET KOJIUYECTBA
BAPUAHTOB, 3aa4M ONITUMU3ALMH.

[lonsitue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpOTrpaMMUpoBaHuU. OOBEKTH H
kinaccel. CBoiicTBa W METONBI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIU3.
PazpaboTka nmporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO  MOJXOJA.
Wukancynsuus, HaclieJ0OBaHUEe, TOTUMOPPU3M.

Cpenst  ObIcTpoil  pa3paboTku mporpamm. [IpoektupoBanue uHTepderica
nosb3oBaresd. Mcnonb3oBaHue TOTOBBIX YIPABISEMBIX JIEMEHTOB ISl NOCTPOCHUSA
uHTepdeiica.

0030p s3b1K0OB IporpamMmupoBanus. [loHsATHE 0 MapagurMax NporpaMMUpPOBAHUS.

NupopmManmoHHbIe TEXHOJIOTHH

Oranel KOMIBIOTEPHO-MATEMaTHYECKOTr0 MOJIEIUPOBAaHUS: MOCTAaHOBKA 3aJayd,
pa3paboTKa MOJENN, TECTUPOBAHME MOJEIU, KOMIBIOTEPHBIA 3KCIEPUMEHT, aHAJIN3
pPEe3yIabTaTOB MOJEINPOBAHUA.

Jluckpernsanus INPA  MaTeMaTH4eCKOM  MOJEIMPOBAHWUM  HENPEPBIBHBIX
npoueccoB. MopenupoBaHue IBUKEHUA. MojenupoBaHuE OHOJIOTMYECKHX CHUCTEM.

12



Marematndyeckue MOAEIM B OKOHOMHUKE. BBIUHCIHUTENBHBIE HSKCIEPUMEHTHI C
MOJEISIMH.

O6paboTka pe3yabTaTOB dKCIIEpUMEHTa. MeToj] HauMEeHbIINX KBaJipaToB. O1ieHKa
YUCIIOBBIX MapaMeTpPOB MOJEIHPYEMBIX OOBEKTOB U HpoueccoB. BoccTaHoBieHue
3aBUCHMOCTEN MO PE3YJIbTaTaM IKCIIEPUMEHTA.

BepositHOCTHBIE MO/JIEJIH. Metonsl Momnte-Kapio. NmMurtannonnoe
MozenupoBaHue. CUCTEMbI MACCOBOI'O 0OCITYKUBaHUS.

Tabnuunbie (pensiuoHHbIE) 0a3bl JaHHBIX. Tabnuila — MpeCcTaBICHUE CBEICHUM
00 omHoTMHHBIX oOBekTax. Iloise, 3amuchk. Kirou tabaummel. Pabora ¢ roroBoi 0Oa3om
JAHHBIX. 3amnoyiHeHue O0asbl JaHHbIX. [lowck, copTupoBka W (UIbTpAlUsS JTaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3alpochkl C TNapaMeTrpaMu. BberyucisieMble TOJS B
3ampocax.

MHuoroTtabnuunbie 0a3bl JaHHBIX. THUIBI CBsi3ed Mexay TaOnuiamu. BHemHui
k0. LlenoctHOCTh 6a3bl JaHHBIX. 3aMpOChl K MHOTOTAOIUYHBIM 0a3aM JIaHHBIX.

WNutepHer-nipuiioxkenus. IloHsATHE O CepBEpHOM M KIMEHTCKOM 4YacTAX CcauTa.
TexHomoTHs «KIUEHT — cepBepy, €€ NO0CTOMHCTBA U HepocTaTku. OcHOBBI si3bika HTML
u Kackaaubix Tabun cruieit (CSS). Cuenapum Ha s3bike JavaScript. @opmel Ha BeO-
CTpaHULE.

Pa3memenne BeO-caiiToB. Yciayra xocTuHra. 3arpy3ka ¢GaiioB Ha CaiT.

BBon wu300paxkeHWil € HCMOJIB30BAHMEM PA3IMYHBIX HU(PPOBBIX YCTPOMCTB
(mdpoBbIX (QoToanmapaToB M MHKPOCKOIIOB, BHUIEOKaMEp, CKAaHEPOB M JPYTUX
ycTporicTB). I'paduueckuii pemakrop. Pazpemenue. Kanpupoanue. cmpasienue
nepcnektuBbl.  ['mcrorpamma.  Koppekuuss ~ ypoBHEH,  KOppeKLHs  IIBETa.
OO6ecuBeunBaHUEe IBETHBIX M300pakeHui. Perymib. PaboTa ¢ obnactsamu. OWIbTpHIL.

MHorocnoiinble n300pakeHus. TekcToBble cimou. Macka cios. Kanambl.
Coxpanenue BbIfielleHHON oOnactu. IloaroroBka wLIIOCTpamuil sl BeO-CaWTOB.
AHUMUpOBaHHBIE H300paKEHUS.

Bektopnas  rpadwuka. IlpumutuBbl.  VI3MeHeHHME  TOpSAKa  DJIEMEHTOB.
BripaBHuBanne, pacnpexaenenue. ['pynnupoBka. Kpussie. ®opMarsl BEKTOPHBIX
pucyHKOB. Vcnonb3oBaHre KOHTYpOB. BekTopuzanus pacTpoBbIX H300paKeHUH.

[IpuHUMNIBI TOCTPOEHUSI W PENAKTUPOBAHUA TpEXMEpPHBIX Mojened. CeTouHbie
Mojend.  Marepuanel.  MopaenupoBaHue — MCTOYHMKOB — OCBelleHUsA.  Kamepsl.
AnnutuBable TexHojorun (3D-mpunrtepsl). [loHsiITHE O BUPTyaldbHON pPEaNbHOCTH U
JOMOJTHEHHOU PEAIbHOCTH.
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INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
MHO®OPMATUKE (YTJIVBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O
OBUIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE ~ PE3yNbTAaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX
yOEXKJICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCUHCKOTO
oOLIEeCTBa, pacCIIMPEHHE KU3HEHHOI'O OMbITa M ONBITA ACSITENILHOCTH B IpOIlecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCITUTATENIbHON JIEATEIIBHOCTH.

B pesynbrate wu3ydyeHus HHPOPMATHKUM HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanus y obOyuaromierocss OyayT copMHUpOBaHBI CIICIYIOMIUE JTUYHOCTHBIC
PE3YABTATHI:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa U TpaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATAIONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HH(GOPMAIIMOHHON 0€301aCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HMACOJIOTMU SKCTPEMHU3MA, HAIMOHAIN3MA,
KCeHO(OoONH, AUCKPUMHUHAIIMK 10 COLMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAllMOHAJIbHBIM [PU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UICTOPUUECKOMY HaCJIEAUI0, TOCTHREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSX, TOHUMAaHNE 3HAUeHHUSI HHPOPMATUKH KaK HaAYKH
B ’KM3HU COBPEMEHHOTO OOIIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
cetu MHTepHeT;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas JCTETUKY HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATH PA3IMYHBIC BUABI HMCKYCCTBA, B TOM YHCIIE
OCHOBAaHHOT'O Ha WCIIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnuecKoro BOCIUTAHUSA:
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chOopMUPOBAaHHOCTL  3J0pPOBOTO M Oe3omacHoro  oOpaza  >KU3HH,
OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0pPOBbIO, B TOM 4HCIE 3a CYET
coOmroieHus1 TpeOOBaHUM O€30MacCHON 3KCIUTyaTalluud CPEACTB MH(OPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTU TEXHOJOTMYECKOW Y COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHATH TaKyIO JAEATEIbHOCTD;

uHTepec K cdepam MpodecCHOHATBbHON AESTeNIbHOCTH, CBS3aHHBIM C
uH()OPMATUKOM, MNPOrpaMMUPOBAHUEM UM HWH(OOPMAIMOHHBIMU TEXHOJOTUSIMH,
OCHOBaHHBIMU Ha JIOCTIDKCHHSIX HAyKW HMHPOPMATUKA W HAYYHO-TEXHUUYECKOTO
nporpecca, yMeHHe COBepIlaTh OCO3HAaHHBIM BBIOOp Oynyuie mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJOTMYECKHX MpoOJiieM M MyTed HuX
pelieHrs, B TOM 4YHCIE C Yy4€TOM BO3MOXKHOCTEM HWH(POpPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH, IOCTIXKEHHMSIM HAyYHO-TEXHHYECKOTO Iporpecca Hu
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU UH(DOPMAIMOHHBIX PECYPCOB,
WH(GOPMAIIMOHHBIX TPOLIECCOB UM HMH(POPMAIMOHHBIX TEXHOJOTHH B YCIOBHIX
1udpoBoi TpanchopMamy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBRA;

OCO3HAHHME IEHHOCTH HAaYYHOM MIEeSTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh MHIUBUIYAIbHO U B TPYIITIE.

B npouecce nocTuKeHUs JIMUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPaAMMBbI
mo wHPOpPMATUKE Yy OOYYAIONIUXCS COBEPUICHCTBYETCS  AMOIIMOHATBHBIN
WHTEJUIEKT, MPEATIONAraronifi coOpMUPOBAHHOCTD:

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HYMOIMOHATLHBIM U3MEHECHUSM | MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEN MOTHUBAIMHU, BKIIOYAIOUIEH CTPEMJICHHE K JIOCTUKEHUIO LETU U
yCcHexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHUE JEHCTBOBATb, MCXOAS M3 CBOMX
BO3MOKHOCTEH;

AMIIATHUH, BKJIIOUYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaATh €r0 MPHU OCYIIECTBICHUHM KOMMYHUKAIIMHU, CHOCOOHOCTH K
COUYYBCTBUIO U COTEPEKUBAHUIO;
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COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBICTPAUBATh OTHOILICHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHumss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPAKCHHBIE B YHUBEPCAIBHBIX YYEOHBIX NEHCTBUSX, & UMEHHO —
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE YyueOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNIMpPOBaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUsS JIJII CPaBHEHWS,
Kiaccudukaruu u 006001eHNs;

ONpENENATh LENNU JEATEIbHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPHUH HX
JOCTHKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pACCMAaTPUBAEMBbIX SIBJIICHUSIX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JI€ATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1EIsAM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBblIe HCCIeA0BaTEIbCKUE TeHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOW M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

OCYLIECTBIISITh PA3JIMYHBIE BHIbI JICSITEJIBHOCTH MO TMOJYYEHUIO HOBOIO
3HAHMSI, €T0 HMHTEPIpPETalnH, MPeoOpa30BaHUI0O W MPUMEHEHUIO B PAa3IUIHBIX
y4eOHBIX CHUTyallWsiX, B TOM YHCJI€ TPH CO3JaHUU YYEOHBIX W COIMATBHBIX
MIPOEKTOB;

dbopMupOBaTh HAYYHBIM TUN MBIILUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTUEM,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;
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CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTEHPHOCTH U )KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIBUTATh THUIOTE3y €€ pelieHUs, HaXOAWTh apTyMEHTHI IS JT0Ka3aTeIbCTBa
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEeHOCca CPEJICTB U CIOCOO0B
NercTBUS B IPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M IPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HWJICH, MpEJUiaraTb OPUTHHAIBHBIC MOJAXOABI U PEIICHHMS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh  IOWCK,  aHaju3, CHUCTEMAaTHU3aluil |
UHTEPIIpETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

co3faBaTh TEKCTbl B pa3IM4HbBIX ¢opmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTABIICHUS U BU3YyaJIU3alllH;

OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh WH(pOpPMAINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUN HProOHOMUKH, TEXHUKH O€30IacCHOCTH,
TUTUCHBI, PECYpCOCOEpEeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eHCTBUA

1) oOmenme:
OCYHICCTBIIATh KOMMYHHUKAIINH BO BCCX C(bean KHU3HU,
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pacno3HaBaTh HeBepOajbHbIE CpeAcTBa OOILIEHHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PAaclO3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyaluil |
CMATYaTh KOH(JIUKTHI;

BIAJETh  PAa3IUYHBIMU  criocoO0amMu  OOIIEHHS U B3aUMOJEHUCTBUS,
apryMeHTUPOBAHHO BECTU JUAJIOT, YMETh CMAr4aTh KOH(PIMKTHBIE CUTYalluu;

pa3BEPHYTO W JIOTUYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eATeJIbHOCTh:

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJMBHUIYyaJIbHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX NEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh  1LI€TM  COBMECTHOM  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUSI MO UX JOCTHXKEHHMIO: COCTaBIATH IUJIaH JIEUCTBUA,
pacnpenensiTh poiid ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXAAaTh PE3YIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKJIOTO Yy4YaCTHHKA KOMAaH/Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKThI, OIEHMWBATh HAEH C TMO3HUIMU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYHIECTBIISATh IMO3HABATEJIbHYIO NIE€SITEIbHOCTD, BBISBIATH
poOJIeMbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUIX;

CaMOCTOSITETILHO  COCTABJIATh IUTAH PEIIEHUsS TpoOJiieMbl €  Y4ETOM
HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYAHUINH B
pa3HbIX O0O0JIACTSIX 3HAHUW, MOCTOSHHO TMOBBINIATh CBOW 00pa30oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.
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2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISIM;

BJaJE€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  pEIEKCMUM  KaKk  OCO3HAHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBAaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTyallud, BbIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JAPYIMX NPH AaHAJIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHSA ce0s U APYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKY;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

B mpomecce m3yuyenusi kypca wHPOpMATHKH YriryonéHHOro ypoBHs 6 10
Kiacce oOydapmuMuCs  OyAyT  JOCTUTHYTBI  CIIEAYIOIIHWE  IPEIMETHBIC
pe3yabTaThI:

BJIaJICHUE TIPEJCTABICHUSAMH O DPOJH HWHPOPMAIMM W CBSI3aHHBIX C HEH
IPOIIECCOB B TPUPOJE, TEXHHKE W OOIIECTBE, IOHATUSMHU «HUHMOPMALIUSY,
«MHQOPMAIIMOHHBIA  TIPOIECC»,  «CUCTEMa»,  «KOMIIOHCHTHI  CHUCTEMBIY,
«CHCTEMHBIN 2 PekT», «MHPOPMAIIMOHHASI CUCTEMAaY, «CUCTEMA YIIPaBICHUS,

BIaJICHUE MeEToJaMu TMoucka wuH(popmammu B cetn HHTEpHET, yMeHHe
KPUTHYECKU OIICHWBATh WH(OPMAIINIO, TIOTyUYSCHHYIO U3 ceTu VIHTepHET;

YMEHHE XapaKTepu3oBaTh OOJbINNE JaHHBIC, MPUBOJAUTH TMPUMEPHI
MCTOYHUKOB WX TIONYYCHHS W  HAmpaBlIEHUS  HUCIOJIB30BaHUS, YMEHHE
KJaccu(UIMPOBaTh OCHOBHBIE 3a/ladyd aHalW3a JaHHBIX (IIPOTHO3WPOBAHUE,
Kiaccuduxanus, KJIaCcTepH3aIus, aHanmu3 OTKJIOHEHUH ), MOHUMATh
MOCJICTIOBATEILHOCTD PEIICHUS 3a7a9 aHAIN3a JAHHBIX: COOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauecTBa JaHHBIX, BHIOOP W/WIM TOCTPOECHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIH3AIUS JAHHBIX, MHTEPIPETANUS PE3yIbTaTOB;

NMOHMMAaHNE OCHOBHBIX TIPHHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;
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BJIAJICHUE HABBIKAMH PaOOTHI C OMEPAIMOHHBIMU CHUCTEMaMHU, OCHOBHBIMU
BUJIaMU TIPOTPAMMHOI0 OO€CIEeUeHHsl [JIsi penieHus Y4YeOHBIX 3ajad 1o
BBIOpPaHHOU crieluanu3aluu;

HAJINYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIU B COBPEMEHHOM
MHUpe, 0 6a30BBIX MPUHITUIIAX OPraHU3alUUd U PYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTtedf, o0 OOmMMX NpPUHIUINAX pa3pabOTKu U (PYHKIUOHUPOBAHHUS HHTEPHET-
MIPUIIOKEHU;

NOHUMAaHUE Yrpo3 HWH(POPMAIMOHHOW OE30MaCHOCTH, HCIOJIb30BaHUE
METOJAOB U CPEACTB NPOTUBOJCUCTBUS OTUM yrpo3aM, COOJIIOJCHUE MeEp
0€30MacHOCTH, PEIOTBPAIIAIOIINX HE3aKOHHOE PACTIPOCTPAHECHHE MEPCOHATBLHBIX
JTAaHHBIX, COOJII0ICHUE TPEOOBAaHUN TEXHUKU 0€30MaCHOCTH M TUTHEHBI TPHU paboTe
C KOMIIBIOTEPAMH U APYTUMHU KOMIIOHEHTaMU U(PPOBOTO OKPYKEHUSI, TOHUMAHUE
IPaBOBBIX OCHOB UCIIOJIb30BaHUSI KOMITBIOTEPHBIX MporpamMm, 0a3 JaHHBIX H
paboThl B cetn UIHTEpHET;

NMOHUMAHUE OCHOBHBIX TMPHUHIMIIOB JUCKPETU3AIMU PA3JIMYHBIX BHUJOB
uHDOpMalMKM, YyMEHHUE ONpeaAeysaTh UHPOPMAIMOHHBIH OO0BEM TEKCTOBBIX,
rpaduyecKrX M 3BYKOBBIX JAHHBIX IPH 3aJIaHHBIX MMapaMeTpax IUCKPETU3AIUH,
YMEHHE ONpPEACsiTh CPEAHIOI CKOPOCTh TIepe/laud JaHHBIX, OILICHUBATh
U3MEHEHHE BpPEMEHHU Iepefauyd Mpu HM3MEHEHUH HHPOPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTEePUCTUK KaHaja CBS3U;

YMEHHUE HMCIOJIb30BAaTh NIPU PELIEHUHU 3a7a4 CBOWCTBA MO3UIIMOHHON 3amucu
YHUCeN, aJrOpUTMa OCTPOEHHUS 3aMMCH YUCIa B TO3ULIMOHHONW CUCTEME CUHUCIICHHS
C 3a/laHHBIM OCHOBAaHHMEM M TOCTPOEHHUS YUCJIA MO CTPOKE, COAEp Kallell 3amuch
ATOr0 4YHucia B MO3UIUOHHON CHUCTEME CYHUCIEHUS C 3aJaHHBIM OCHOBAaHHEM,
YMEHHE BBINIONHATh apu(METHUeCKHe Oreparud B TO3UIIMOHHBIX CHUCTEMax
CUHUCIICHUS;

yYMEHHE BBIMOJHATH MPeoOpa3oBaHUsl JIOTUYECKUX BBIPAKEHUU, HCIIONB3YS
3aKOHbl ~aireOppl JIOTMKA, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHUE B
JTU3BIOHKTUBHON M KOHBIOHKTUBHON HOPMAJIBHBIX (pOpMax Mo 3aJaHHOU TaOuIle
HMCTUHHOCTH, HWCCJENO0BaTh O0JACTh MCTUHHOCTH BBICKA3bIBAHUS, COJEPIKAIIETO
MIEpEMEHHbIE, PEIIaTh HECI0KHBIE JIOTHUYECKUE YPABHEHHS U CUCTEMBI YPABHEHUI;

NOHMMaHWe 0a30BbIX aJIrOPUTMOB OOpPaOOTKM UYHCIOBOM U TEKCTOBOM
uHhopMaIuu (3aMMch YMCeN B MO3WIIMOHHOW CHCTEME CUUCIICHUS, HAXOXICHHE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JAHana3oHe, 00paboTKa MHOTOPa3psiAHBIX IENbIX
YuCes, aHallu3 CUMBOJIBHBIX CTPOK U JIPYTHUX), AITOPUTMOB MOKUCKA U COPTUPOBKH,
YMEHUE ONpPEAeNATh CI0KHOCTh H3y4aeMbIX B Kypce O0a30BbIX aJIrOpUTMOB
(cyMmMupoBaHWE JJIEMEHTOB MacCHBa, COPTHPOBKAa MaccuBa, MepeOOpHBIC
aJITOPUTMBI, IBOUYHBINA MOKUCK) U MNPUBOJUTH MPUMEPHI HECKOIBKHX aJrOPUTMOB
Pa3HOM CIOKHOCTH JJIs1 PEIICHUST OJTHOM 3a/1a4u;
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BJIa/ICHHUE YHUBEPCAJIbHBIM S3BIKOM IPOrPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), npeacrtaBieHUsIMH O 0a30BBIX THIAX JAaHHBIX H
CTPYKTypax JaHHbIX, YMEHUE HCIOJb30BaTh OCHOBHBIE  YIPABIAIOIINE
KOHCTPYKIIMM, YMEHHE OCYUIECTBIATh AaHAIU3 NPEIJIOKEHHON MpOrpamMMbl:
ONpEENATh PE3YNbTaThl padOThI MPOrpaMMBbl MPU 3aJaHHBIX UCXOJIHBIX JAHHBIX,
ONpeNeNsTh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IMOJIyYEHHE YyKa3aHHBIX
pE3yJIbTATOB, BBISBIATH JAaHHBIE, KOTOPbIE MOTYT MPUBECTH K OUIMOKE B padoTe
pOrpaMmbl, HOPMYIUPOBATH MPEIIOKEHUS M0 YIAYUIICHUIO IPOTPAMMHOTr0 K04,

YMEHHE CO3/1aBaThb CTPYKTYpUPOBaHHbIE TEKCTOBBIE JOKYMEHTBHl U
JEMOHCTpPALlMOHHBIE MAaTEPHUAJIbI C UCTIOJIB30BAHUEM BO3MOKHOCTEW COBPEMEHHBIX
OPOrpaMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

yYMEHHE MCIOJb30BaTh 3JIEKTPOHHBIE TAOIUIBI ISl aHAJIN3a, MPEACTABICHUS
U 00paboTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIEHHE  CYMMBI,  CPEIHEro
apu(pMETUYECKOro, HauOOJIBIIET0 W  HAUMEHBIIEro 3HAYCHUH, pelIeHHe
YpaBHEHH, BBHIOOp ONTHUMAIBHOIO PEIICHUS, MOA00p JMHUM TPEHAA, pElIeHHUE
3a/1ay IPOrHO3UPOBAHMUS).

B mnponecce uzyuenuss xkypca uHGOpMATHKU yriayOnéHHOTO ypoBHsS 6 11
Knacce oOydaromuMucs  OyayT  JOCTUTHYTBHI  CJENYIOUIME  MpeJIMETHbIe
PE3YJIBTATHI:

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KOJBI, JOIYCKAIOIIME OJHO3HAYHOE
JEKOMPOBaHUE COOOLIEHUI (MpepUKCHBIE KOJbl), HCIOIb30BaTh IMPOCTEHIINE
KOJIbI, KOTOpPbIE MO3BOJISIOT OOHAPYKUBATh U UCHPABIATH OLIMOKHU MpHU Neperaye
JaHHBIX, CTPOUTH KOJ, OO€CIEeUYMBAIOIINNA HAaWMEHBIIYI0O BO3MOXKHYI CPEIHIOI
JUIMHY COOOLIEHUs] NPH HM3BECTHOW YacTOTE€ CHUMBOJIOB, MOSICHATh HPUHLIUIIBI
paboTBl IPOCTHIX AJTOPUTMOB CXKATUS JaHHBIX;

YMEHHE pelIaTh aJrOpUTMUYECKUE 33aJaud, CBSI3aHHBIE C aHAJIU30M rpados
(3a1aun  MOCTPOEHUS  ONTUMAJIBHOIO IMYyTH MEXIy BepUIMHaMH rpada,
ONpENENeHNs]  KOJIMYEeCTBA  PAa3jIM4HBIX  NyTed  MeXAy  BEpIIMHAMMU
OPUEHTUPOBAHHOI'O AIMKINYECKOro rpada), yMEeHHE HCIOJIb30BaTh JAEPEBbs IMPU
aHallu3e W TIOCTPOEGHUU KOJOB M S TNPEJCTaBICHUS apUPMETUYECKUX
BBIPAKEHU, IPU PELICHUM 3a/1a4 MIOUCKAa U COPTUPOBKH, YMEHUE CTPOUTH AEPEBO
UTPHI 110 3alaHHOMY aJTrOpUTMY, pa3padbaTbiBaTh U 00OCHOBBIBATH BBIUTPHILIHYIO
CTpPaTEruio Urpsbl;

yMEHHE pa3padaTblBaTh W pEAIM30BBIBATH B BHJIE€ NpPOrpaMM 0Oa30BbIE
QITOPUTMBI, YMEHHME MCHOJIb30BaTh B IPOrpaMmax JaHHBIE Pa3IMYHBIX THUIIOB C
Y4€TOM OIpaHMYEHHH Ha JUANa30H UX BO3MOXHBIX 3HAYEHWI, MPUMEHSTH NpPHU
pELIeHNH 3324 CTPYKTYpPBI TaHHBIX (CIIMCKH, CIIOBAPH, CTEKH, OUEPEH, 1EPEBBS),
UCII0JIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpaMH JIaHHBIX, [PUMEHATH
CTaHJApPTHbIE U COOCTBEHHBIE MOANPOrpaMMBbl JJi1 0OpPaOOTKM YMCIIOBBIX JTaHHBIX
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U CUMBOJBHBIX CTPOK, HCIOJB30BaTh MPU pa3padOTKe MHporpaMMm OUOIHOTEKH
noAmnporpaMM, 3HaTh (DYHKIIMOHAJIbHBIE BO3MOXKHOCTH HHCTPYMEHTAJIbHBIX
CPEACTB Cpeiibl pa3paboTKH, yMEHHE UCTIOIb30BaTh CPEJCTBA OTIAIKHU MIPOrpamMM B
cpeje NporpaMMUPOBAHUSI, YMEHHE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3/1aBaTh B€O-CTPAHULIBI;

BJIAJICHUE OCHOBHBIMU CBEJEHUAMH O 0a3ax JaHHBIX, HUX CTPYKTYpE,
CpeACTBax co3faHusi U pPabOThl C HUMH, YMEHHUE MHCIOJIb30BaTh TaOJUYHBIC
(pensauroHHbIe) 0a3bl JAHHBIX (COCTABIISThH 3aMpPOCHl B 0a3aX JAaHHBIX, BBINOJIHATH
COPTUPOBKY M TOUCK 3amucedl B 0a3e JTaHHBIX, HAMOJHITH pa3paboTaHHYyrO 0azy
JTAHHBIX ) U CTIPABOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMITBIOTEPHO-MATEMaTUYECKUE MOJICIIH ISl aHau3a
00OBEKTOB M TIPOIeCCOB: (OPMYJIUPOBAThH 11€JIb MOJCIUPOBAHUS, BBIMOIHATH
aHaJgu3 pPe3yJbTaTOB, TMOJYYEHHBIX B XOJ€ MOJCIUPOBAaHUS, OICHUBATH
COOTBETCTBHE MOJICJIU MOJICTUPYEMOMY OOBEKTY WM MPOIECCY, MPEIACTABIAThH
pe3yabTaThl MOACIMPOBAHUS B HATJISITHOM BH/JIC;

YyMEHHE OpPraHU30BBIBaTH JUYHOE HWH(POPMAIIMOHHOE TMPOCTPAHCTBO C
UCIIOJIb30BAHUEM  PA3JIMYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHM, TOHUMAaHUE
BO3MOXKHOCTEH ITM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IHU(PPOBHIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPUHIIUIIOB PabOThI, BOBMOXHOCTEH M OrpaHUYCHUS
NPUMEHEHHUS] TEXHOJOTUM MCKYCCTBEHHOT'O HMHTEIJIEKTAa B Pa3UYHBIX 00JIACTSX,
HaJIM4YME TPEJCTaBICHUN O Kpyre pelraeMbix 3aJad MallduHHOTO OO0Yy4YeHHs
(pacmiozHaBaHus, KiIacCU(PUKALMKA U TPOTHO3UPOBAHUS) HAMYUE MPEACTABICHUIM
00  WCMONB30BAaHMM  HMHPOPMAIMOHHBIX  TEXHOJOTHUM B Pa3IMYHBIX
npodeccroHaIbHBIX cdepax.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero pecypcsl
padoThI padoTsbI
Paznea 1. llndpoBas rpaMoTHOCTH
KommsroTep - https://kpolyakov.spb.ru/school/probook/slides.htm
1.1 YHHUBEPCAIBLHOE YCTPOICTBO 6
00pabOTKH JaHHBIX

12 TporpammHoe oBecrieuerye 6 https://kpolyakov.spb.ru/school/probook/slides.htm
13 KoMIIBIOTEpHEIE CeTh 5 https://kpolyakov.spb.ru/school/probook/slides.htm
14 HudopmarroHHast 7 ) https://kpolyakov.spb.ru/school/probook/slides.htm

' 0€30aCHOCTh

Hroro mo pazgeny 24

Pasznen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
91 [IpencraBicuue 19 ) https://kpolyakov.spb.ru/school/probook/slides.htm

' nH(pOpMaLUU B KOMIIBIOTEPE
29 OCHOBEI ATeGpPbI JTOTHKH 14 1 https://kpolyakov.spb.ru/school/probook/slides.htm
23 KoMIbioTepHas apHdMeTHKa 7 1 1 https://kpolyakov.spb.ru/school/probook/slides.htm

Hroro no paszneny 40

Pa3nes 3. AnropurmMsl 1 IPOrpaMMHpPOBaHHUE
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31 Beenenue B 16 05 https://kpolyakov.spb.ru/school/probook/slides.htm
' POrpaMMHPOBAHHE '

3.9 BcrmomorarenbHbie 3 ) https://kpolyakov.spb.ru/school/probook/slides.htm
' QJTOPUTMBI

33 UnCIIeHHbIE METObI 5 3 https://kpolyakov.spb.ru/school/probook/slides.htm

34 AnropuT™MbI 00pabOTKH 5 1 https://kpolyakov.spb.ru/school/probook/slides.htm
' CHUMBOJIBHBIX JAHHBIX

35 AnropuTMbl 00pabOTKH 10 35 https://kpolyakov.spb.ru/school/probook/slides.htm
' MacCHBOB '
Hroro no pazneny 44
Paznea 4. UndgopmanuoHHbie TEXHOJIOTUH

a1 O0paboTKa TEKCTOBBIX 6 25 https://kpolyakov.spb.ru/school/probook/slides.htm
' JIOKYMEHTOB '

4.2 AHAIM3 JaHHBIX 8 3 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro mo pazgeny 14
PezepBHOE Bpemst 14
OBIIEE KOJIMYECTBO YACOB I1O 136 215

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Kourpoububie | IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero pecypcsbl
padoThI padoTsbI
Pa3nen 1. Teoperuyeckue oCHOBbI HH(POPMATHKH
11 HNudopmarust u 10 25 https://kpolyakov.spb.ru/school/probook/slides.htm
' UH(OPMAIHOHHBIE TIPOIIECCHI '
1.2 MoyiennpoBane 8 2 https://kpolyakov.spb.ru/school/probook/slides.htm
Hroro mo pazueny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHpPOBaHue
91 DJIeMEHTBI TEOPUU 6 1 https://kpolyakov.spb.ru/school/probook/slides.htm
' AJITOPUTMOB
99 AJITOPUTMBI ¥ CTPYKTYPBI 28 10 https://kpolyakov.spb.ru/school/probook/slides.htm
' TAHHBIX
OCHOBBI 00BEKTHO- https://kpolyakov.spb.ru/school/probook/slides.htm
2.3 OPHEHTHUPOBAHHOTO 16 1 4.5
MIPOrpPaMMUPOBAHUS
Utoro no pazneny 50
Paznen 3. UndopmanmoHHbIe TEXHOJIOTHH
KommsroTepHo- https://kpolyakov.spb.ru/school/probook/slides.htm
3.1 MaTeMaTHYeCKOe 8 2
MOJEIIMPOBAHNE
32 Basbl JaHHbIX 10 1 4 https://kpolyakov.spb.ru/school/probook/slides.htm
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https://kpolyakov.spb.ru/school/probook/slides.htm

3.3 Be6-caiiThl 14 4
3.4 KommbioTepHas rpaduka 8 35 https://kpolyakov.spb.ru/school/probook/slides.htm
35 3D-moenupoBanme 8 3 https://kpolyakov.spb.ru/school/probook/slides.htm
Wroro mo pazueny 48
PesepBHOE Bpems 20
OBIIEE KOJIMYECTBO YACOB I10 136 365

[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

1. Hudopmaruka (B 2 gactax), 11 xmace/ [TomsxoB K.1O., Epemun E.A., Obmectso ¢
orpaHuueHHOM oTBeTcTBEHHOCTHI0 «BUHOM. Jlaboparopust 3HaHMI»;
AxunonepHoe obmectBo «M3narensbctBo «lIpocsemienne»

2. Undopmatuka (B 2 yactsx), 11 kmace/ Cemakun N.I'., Xennep E.K., llecrakoBa
JI.B., OGmiectBo ¢ orpaHn4eHHON oTBeTcTBeHHOCThI0O «BMHOM. Jlabopatopus
3HaHWI»; AKIIMoHepHOe o0mmecTBo «M3natenscTBo «IIpocBemenne

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Caiir ITonsxosa K.1O. (https://kpolyakov.spb.ru/)

U PPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

Caiir ITonsxosa K.1O. (https://kpolyakov.spb.ru/)
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