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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOaéHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHMM K pe3yibTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MPOTpaMMBbI  CPEIHEro  OOIIero
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
IPOrpaMMbl BOCITUTAHHS.

[Iporpamma 1o wuHbOpMaTHKE Na€T MpEACTaBICHUE O UENsIX, OO0IIe
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUSA OOYHAIOUIUXCS CpEJCTBAMU
yueOHoro npenmera «MubopmaTka» Ha yriyOJIEHHOM YpPOBHE, YCTaHaBIMBAET
00s13aTeTbHOE pEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYpUpPOBaHHUE IO pa3iesiaM U TeMaM Kypca, ONpeesseT pacipeneleHHe ero
1o kinaccaM (rogam M3ydyeHus), 1aéT NPUMEpPHOE pacHpesieieHre y4eOHbIX 4acoB
IO TEMaTHYECKHM pasJenaM Kypca U PEKOMEHAyeMylo (IpUMEpHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢  y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMma 1o uHPOpMATHKE ONPEENIAET KOJIMUECTBEHHbIE U KaU€CTBEHHBIE
XapaKTEpUCTUKN y4eOHOro MaTepuaia JUisl KaKJ0ro roja U3y4eHus, B TOM 4YHCiie
JUISL COIEPIKATEIIbHOTO HATOJHEHHs] Pa3HOrO BHJA KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyJaromuxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrectanuu). [IporpamMmma no undopmaTike sSBISETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(OPMATHKM KaK HAyYHOW JUCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH IPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE = 00lacTM  TpuUMEHEeHUs  WHPOPMATHUKH, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep WHpOpMaTHKH ¥ HH(DOPMAIMOHHON
JESITEIIBHOCTH.

Kypc uHbopMaTuku a5 ypoOBHsSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHPOPMATUKA U WHDOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha CoJIep)KaHue Kypca WH()OPMATUKHU YPOBHS OCHOBHOTO OOIIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  TMpUMEHEHUs  MHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIpPEeTalnui0 U 0000IIeHNe
3TOTO OTIBITA.

Pesynprarel  yriyOnm€éHHOTO  YpOBHSI ~HM3y4eHHS y4eOHOro MpeaMera
«Uudopmartuka» OpUEHTHpPOBAHBI HAa TOJYyYEHHUE KOMIIETEHTHOCTEH ISl



nocJIenyroneil  mpodecCHOHaTbHON  NIeATeTbHOCTH KaK B paMKax JIaHHOUW
MPEIMETHON 00JIaCTH, TaK U B CMEXHBIX ¢ Hel o0acTsax. OHU BKIIFOYAIOT B CeOS:

OBJIQJICHUE KJIIOYEBBIMU TMOHATHSIMU M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JJaHHasl MpeAMeTHash 00JacTh, PAaclO3HaBaHHWE COOTBETCTBYIOIIMX WM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh JEMOHCTPUPOBAThH PA3TMUHbIE TTOIXO0/IbI
K U3YYEHUIO SIBJICHUI, XapaKTEpPHBIX JJI1 U3y4aeMOM peIMETHON 00JIacTH;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl HCIOJIb30BaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOU
peIMEeTHON 00J1acTH;

HaJu4yue TPEACTaBICHUM O JaHHOW IpeAMETHOM 00JIacTH Kak IIEJIOCTHOU
TeOpuH (COBOKYITHOCTH TEOPHiA), OCHOBHBIX CBS3SX CO CMEXKHBIMH OOJACTIMHU
3HAHUM.

B pamkax yriny06n€HHOro ypoBHS M3ydeHHs] UHPOPMATUKH OOecrieunBacTCs
1[eJICHANPaBJICHHAs MMOATOTOBKAa O0yYaroNIuXcsl K MPOJODKEHUIO 00pa3oBaHus B
OpraHu3alusaXx MpoPecCHOHATLHOTO  00pa3oBaHMS MO  CHEIHUATBHOCTSIM,
HEMOCPEJACTBEHHO CBS3aHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEHepus, MH(OpMalMOHHasi 0e30MacHOCTh, MH()OPMALIMOHHbIC
CUCTEMBbl W TEXHOJOTUU, MOOWIIbHBIE CHUCTEMbl U CETH, OOJbBIIHE JaHHBIE U
MalIMHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, HCKYCCTBEHHBIN
WHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAaHTOBbBIC
TEXHOJIOTUU, CUCTEMbl PACIpPEeIEHHOTO PEEeCTpa, TEXHOJIOTUU BUPTYATbHOU U
JIOTIOJTHEHHOM PEeajbHOCTEM.

HEJU N3YUYEHUSA YYEBHOT'O KYPCA

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «HHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE CpedHero obmiero oOpa3oBaHusi —  OOecIeueHue
JalbHENIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMH O0y4arouierocsi, €ro
TOTOBHOCTH K JKM3HHU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax OMKHO 00€CIEUUTD:

c(OpPMHPOBAHHOCTh MHPOBO33PEHMS, OCHOBAHHOTO Ha IMOHUMAHUU POJIH
uHpopMaTKY, WHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTWHA B
COBPEMEHHOM OOIIECTBE;

c(hOpMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMH pa3iandarh (akThl U OLEHKH, CPaBHUBATH
OLICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSIMU OLICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001aTh nHpOpMaIHIO;

c(OPMHPOBAHHOCTh  MPEJCTAaBICHUH O  BIUSHUUM  UHGPOPMALIMOHHBIX
TEXHOJIOTU Ha HU3Hb 4YeJOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
YKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIBTYPHOIO, KOPHUIHYECKOrO, MPUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULIMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALMOHHBIX TEXHOJIOTUH,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3/IaHUE U UCIOJIb30BAaHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSl HABBIKOB y4€OHOH, MPOEKTHOW, HAYyYHO-
UCCJIEI0OBATENECKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYAIOIIUXCS K
CaMOpa3BUTHIO.

B conepxxanun yuebHoro npenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKHUX pa3zela.

Pasnen «lluppoBass rpamMOTHOCTB» MOCBALIEH  BOIIPOCaAM  yCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(QPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJICTB ONEPALMOHHON CUCTEMBI, paboTe B
cetu lIHTepHET W HCIOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30M1aCHOCTH.

Paznen «Teopernyeckue oOCHOBBI HH(OpMATHKW» BKIOYaeT B cels
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCH KOJUPOBAHUS HWH(MOpMaLUH,
U3MepeHus MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JOTUKU U
KOMIIBIOTEPHOI'0 MOJIEIIUPOBAHHUS.

Paznen «AnropurMbsl 1 NpPOrpaMMHUPOBAHME» HANPABICH HA PAa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(opMUpOBaHNE HABBIKOB pealii3alliyd MPOrpaMM Ha S3bIKax MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHS.

Paznen « Audopmannonubie TEXHOJIOTHI» NIOCBALLEH BOIIPOCaM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
IIPOTPAMMHBIX ITPOAYKTaX W MHTEPHET-CEPBUCAX, B TOM YHUCJE B 3aJa4ax aHaIU3a
JAaHHBIX, HUCMOJb30BaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TaOJULl JJs peIIeHHUs
IIPUKJIAAHBIX 337a4.

YrnyOnéHHpld  ypOBEHb HW3Y4YCHUS WH(POPMATHKH PEKOMEHAYETCS IS
TEXHOJIOTHYECKOTO  MpOQuIs, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO C(ephl ACATENHHOCTUA. YTIYOJEHHBIH YPOBEHb W3YUYCHUS
nH(OpMaTHKU 00ECIIEYNBACT: TOATOTOBKY OOYYarONUXCsi, OPUCHTHPOBAHHBIX Ha
CIEIUAIBHOCTH B 00JacTH WHOOPMAIMOHHBIX TEXHOJOTUHA W HWHKCHEPHBIC
CHEIUATBHOCTH, Y4YacTHE B MPOCKTHONM M MCCIIEIOBATEILCKON JIESITCIIBHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HaIpaBICHUSIMH OTpaciu HHOOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MMOATOTOBKY K YYaCTHIO B OJMMITHAaX U CAa4de
EnuHoro rocynapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeIbHOCTh W3YYCHHUS TEM B Tpefeiax OJHOTO Troja OOydeHHs
MOXET OBITh HM3MEHEHa IO YCMOTPCHHIO YYHTENS TpPH TOJATOTOBKE paboueit
MPOTrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

OO11ee 4KCiI0 YacoB, PEKOMEHOBAHHBIX JIJISl U3yuyeHUs HHQOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Heneno), B 11 kimacce — 136 gacoB (4 gaca
B HEJEIIO).

COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

udposass rpaMOTHOCTH

TpeOoBaHusT TEXHUKH OE€30MACHOCTHM M THUTHEHBI TIpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU ITU(DPOBOTO OKPYKEHUSI.

[IpuHuMIBl pabOTHI KOMIBIOTEPOB U KOMIBIOTEPHBIX CUCTEM. APXUTEKTYypa
¢bon HeiiMana. ABTOMATHYECKOE BBIMOJHEHHE MPOTPAMMbl IPOILIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JIOJTOBpeMeHHas naMaTh. OOMEH MaHHBIMH C
oMOIbI0 IUH. KOHTpOIIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHS  KOMIIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbie BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHbie BHIYUCIUTEIBHBIE CUCTEMBI U 00pabOTKa
OonpImMX JaHHBIX. MOOWIbHBIE [HMQPPOBBIE YCTPOWCTBA © WX pPOJb B
KOMMYHUKAILUSX. BcrpoenHnslie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U uUx HazHadeHue. OCOOCHHOCTH MPOrPaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecriedeHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpoiicTB. MHCTasiuuss W JAEUMHCTAUIAIMUSA  OPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpuUHIMIBI pa3MelleHus W UMEHOBaHUsl (aioB B
noyroBpeMeHHoi namsaty. [labmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JInneH3upoBanue MPOrpaMMHOTO 00ECTICUCHHUSI
u 1uudpoBeix pecypcoB. [lporpuerapHoe U  CcBOOOAHOE MPOrpaMMHOE
obecnieueHue. Kommepueckoe 1 HEKOMMEPUYECKOE HCIOIb30BaHNE MPOTPAMMHOTO
obOecrieueHuss W 1UUQPPOBBIX pecypcoB. (OTBETCTBEHHOCTh, YCTaHABIMBaeMasl
3aKOHOJATeILCTBOM Poccuiickoit denepanu 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.



[TpuHIMIIBI IOCTPOEHUS U anlapaTHbIe KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
Ceresble poTokosbl. Cete MHTEpHET. Anpecanus B ceth MHTepHeT. IIpoTOKOIIBI
creka TCP/IP. Cuctema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moJceTu C¢ IOMONILID Macok mojacereil. CereBoe
agMuHucTpupoBanue. [loflydeHne JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka HamuuMsi CBA3M € y3J0M ceTu. OmnpeerneHre MaplipyTa JBHKEHHS
MIAKETOB.

Buaslt  pestenpHocTH B cetw  UHtepHer. CepBucbl  HMHTEpHETA.
['eoundopmanmoHHbie CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(Hanpumep, JIOKalKs MOOWJIBHBIX TeJIe(POHOB, OMNMpPEACIICHUE 3arpy>KeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMalbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS W OOMeHa naHHbIMU. CeTeBoil
ATUKET: NIpaBWJia MNOBEAEHUSA B KuoOepmpoctpancTse. [Ipoliema MNOMIMHHOCTH
nosiydueHHou nH(opmanuu. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJOTui. OOmue npodsieMbl 3aIliUThl
uHpopManuu u  uHpopmanuoHHOW  Oe3omacHocTH. CpeiacTBa  3alUTHI
uHpOpMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3MPOBAHHBIX
uH(popManMoHHbIX cuctemax. lIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenorBpaiieHue HECAHKIIMOHUPOBAHHOTO nocryna K JIMYHOU
KOH(QUIACHIMATBLHOW MHPOpMAIUK, XpaHALIEICs Ha MEPCOHAIBLHOM KOMIIBIOTEDE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmmHoe oOecrieueHrne U CrocoObl
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3ammTa apxusa.

MudpoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE IIH(PHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdpoBanus RSA.

TeopeTnyeckue 0CHOBbI HHPOPMATHKH

WNudopmarus, nanaeie u 3HaHusA. MHDOpMaIIMOHHBIE TIPOIIECCHI B
pUPOJIE, TEXHUKE U OOIIECTBE.

HemnpepbpiBHBIE ¥ AUCKPETHBIE  BEJIMYMHBI U CHUTHAJIBI,
Heo0xoauMocTh qucKpeTu3aund UHPOpMalui, NpeIHa3HaYCHHON IS
XpaHeHUs, epeadyn U 00paboTKH B IU(POBBIX CUCTEMAX.



JIBouuHOe KOoaupoBaHHE. PaBHOMEpHbICE U HEPABHOMEPHBIE KOJIbI.
JlekonupoBaHue COOOIIEHUM, 3aMUCAaHHBIX C TTOMOIIBI0 HEPABHOMEPHBIX
KozoB. YcioBue Pano. [locTtpoenne 01HO3HAYHO JEKOAUPYEMBIX KOJIOB
C MOMOIIBIO JiepeBa. EauHUIBI U3MEPEHUST KOJUYECTBA MH(POPMAIIUH.
AndaBUTHBIN OAXOJT K OLICHKE KOJIUYECTBa MH(OpMaIuu.

Cuctembl cuuciieHus. Pa3BEépHyTas 3amuch ILEIbIX M APOOHBIX
YHuceJl B IIO3UIIMOHHON cuUcTeMe cyucicHHs. CBONMCTBA MO3UIIMOHHOM
3allMCH YMCJIa: KOJIUYECTBO IU(P B 3alMCH, IPU3HAK ACIUMOCTH YHUCIIa
Ha OCHOBAHUE CHUCTEMbI CUMCIICHUS. AJITOPUTM IIEpEBOJIa 1EJIOr0 Yucia
u3 P-U4HON CHCTEMBI CUMCICHUSI B JECATUYHYIO. AJITOPUTM IEPEBOjIA
KOHEUHOU P-u4yHON 1poOU B JMECITUUHYIO. AJITOPUTM MEPEBOJIA LIEJIOTO
yuciaa W3 JACCATUYHOM CHUCTeMbl cuucieHus B P-uunyro. IlepeBon
KOHEYHOMW ACCATHIHOW ApoOm B P-munHyro. /[BomuHas, BOCbMEpHYHAS H
HIECTHAJIATEPUYHAST CHUCTEMBI CUHCICHUS, CBSI3b MEXKIY HHUMH.
ApudmeTndeckue orepanuun B MMO3UIINOHHBIX cucTeMax
curcieHus. TpondyHas ypaBHOBEIICHHAsA CUCTEMA CUUCIICHUS. [[BOMYHO-
IecATUYHAs CUCTEMA CUUCIICHHUS.

KomupoBanue TtekctoB. KomupoBka ASCIL.  OpnobGaiiTHbIE
koaupoBku. Crtanmapt UNICODE. Komuposka UTF-8. Onpenenenue
nH(POpMaIMOHHOTO 00bEMA TEKCTOBBIX COOOILICHUH.

KonupoBanue muzoOpaxennii. Onenka MHGOPMAILIMOHHOTO 00bEMaA
rpadUuecKuX JIaHHBIX TP 3aJaHHBIX pa3pelieHUd W TIyOuHe
KoJaupoBaHusa LBeTa. lIBeroBble Mopenu. BekTopHoe KOAMpOBaHUE.
®opwmatel rpaduueckux (daitno. TpéxmepHasa rpaduka. OpakranbHas
rpaduka.

KomupoBanue 3Byka. OileHka HMHPOPMAIMOHHOTO  00BbEMa
3BYKOBBIX JAHHBIX TPHU 3aJaHHBIX YacTOTE JUCKPETU3ALMH U
pa3psAIHOCTH KOJUPOBAHMUSL.

Anrebopa noruku. IloHsitue BbICKa3biBaHMs. BpicKa3bIBaTEIbHbBIC
dbopmbl (mpeaukatsl). KBaHTOPHI CyIiecTBOBaHUS M BCEOOITHOCTH.

Jlornueckue omepanuu. TaOmuIbl HUCTHHHOCTU. Jlormueckue
BhIpakeHUsA. Jlormueckue TtoxaecTa. Jloka3aTenbCTBO JIOTMYECKUX
TOXJIECTB C MOMOIBIO TAOJUIl UCTUHHOCTHU. Jlornueckue omeparuud H
OTIepallMH HAJl MHOKECTBAMMU.



3aKkoHbl anreOpbpl JIOTMKA. OKBUBAJIECHTHBIE MPEOOpa30OBaHUS
JOTUYECKUX  BbIpakeHuWW. Jlornueckne ypaBHEHHSI M CHUCTEMBI
YPaBHECHUM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJHUYECTBA BO3MOXKHBIX
Jorudeckux (GYHKIUNA OT KOJMYEeCTBAa apryMeHTOB. [loyiHbIe CHCTEMBI
JIOTUYECKUX (PYHKITUH.

Kanonuueckue ¢opmbl jJorudeckux BbIipaxkeHU. CoBepIICHHbIC
TU3bIOHKTUBHBIE M KOHBIOHKTUBHBIE HOPMaJbHbIE ()OPMBI, aJTOPUTMbI
WX TIOCTPOCHUS MO TabJIUIlE UCTUHHOCTH.

Jlornueckue DdrIeMEHTBl B COCTaBe KOMIIbIOTEpa. Tpurrep.
CymMmarop. MHoropaspsaassii  cymmarop. lloctpoenune cxemM Ha
JIOTUYECKUX DJIEMEHTAaX IO 3aJaHHOMY JIOTUYECKOMY BBIPAXKEHUIO.
3anch JOrMYECKOro BBIPAXKEHUS MO JIOTUYECKOU CXEME.

[IpencraBneHrue  1LEJIBIX  YWUCET B IIAMATH  KOMIBIOTEpA.
OrpaHuyeHHOCTh JWana3oHa 4YHCEeJ IPU OrPaHUYECHUM KOJHUYECTBA
paspsnos. llepenosHenue pa3psaHOn CEeTKU. be33HaKOBbIE U 3HAKOBBIE
JaHHble. 3HAKOBBIM  OWT. JIBOMYHBIM  JONOJIHHUTSIbHBIN KOJ
OTPHULIATEIIBHBIX YHCE.

[TobuToBBIEC NOrMYeckue onepauu. Jlornueckuit, apuPpmeTunyeckuii
u uukianyeckud caBuru. [lludpoBaHue ¢ MOMOIIBIO MOOUTOBOM
onepauuu «uckinroyvaromiee NJIN».

HpeJICTaBJIeHI/Ie BCIICCTBCHHLIX YHCCII B IaAMIATH KOMIIBIOTCPA.
3Haqama>1 qacCTb 141 IMopAaAOK quca. I[I/IaHaSOH 3HAa4YCHUU
BCILICCTBCHHbBIX YMCCII. HpO6JICMI>I XPpaHCHUA BCIICCTBCHHBIX YHCCII,
CBA3AaHHBLIC C OIPAHUYCHHUCM KOJHUYCCTBA Pa3pAa0B. Brinonnenue
onepaunﬁ C BCHICCTBCHHBIMH 4YHCIIaMH, HAKOIIJICHHC OIIIMOOK Ipu
BBIYUCJICHUAX.

AJITOPUTMBI ¥ IPOTPAMMHPOBaHNE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS] HCIIOTHUTEISIMU W BBIYMCIHTEIBHBIX alroputmoB. OmnpexneneHue
MCXOJIHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbI pe3ybTarT.



Oramnbl pemieHus 3a7ad Ha KoMIbloTepe. VMHCTpyMEHTalbHBIE CpPENICTBA:
TPAHCIATOP, OTIATUUK, TpoumupoBIMK. KoMmumismus u UHTepmperanus
nporpamm. BupTyanbHble MalIvHBbI.

WNurterpupoBanHas cpena pa3paboTku. Meroasl OTIAIKU IPOrpamM.
Hcnonb3zoBanue TpaccupoBouHbIX Tabnui. Otinagounsii BbeiBOA. [lomarosoe
BBITIOJIHEHNE MTpOorpaMMel. Touku octaHoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbl ngaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTMUECKHEe. BeTBieHus.
Cnoxuble ycnoBus. Iluknel ¢ ycrnoBuem. Llukiael 1Mo mepeMeHHOM.
B3auMo3aMeHsieMOCTh ~ pa3MUHBIX  BUAOB  IUKJIOB. HBapumaHT 1UKIA.
CocTraBneHue IUKIAa C HUCIOJIb30BAHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIOKyMEHTHUPOBaHHE IIporpamm. Hcnons3oBanne KOMMEHTAapHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AnropuTMbl 00pabOTKM HATypaldbHBIX YMCEN, 3alIMCAHHBIX B MO3ULMOHHBIX
CUCTEMAaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXOXXJEHUE CYMMbl W TMpOMU3BEINEHUS ULU(Dp, HAXOKICHUE MaKCUMAJIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex NMpOCTBIX YUCEN B 3aJlaHHOM Juanasone. [Ipeacrasienue
yucia B BUJAE HAOOpa MPOCTBIX COMHOKUTENEH. AJTOPUTM OBICTPOTO BO3BEIACHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAuxcs B (aitnax. TekcToBbie U TBOMYHBIC (Dailibl.
daitnoBbie TIepeMeHHBbIE ((aiioBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa3zouenue 3agaun Ha noazagaun. [logmporpammel (mpoueaypsl U GyHKIUN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpouenypbl u
¢ynkun. Mcnonb3oBanue cTeka A OpraHu3alii peKypCHUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOM OMOMMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[lopknatoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MopaynbHBINA IPUHLIMI TOCTPOEHHUS IPOTPAMM.

Yucnennole MeToapl. TouHOe ©  TPUOMMKEHHOE pEIICHUS  3aj]layuu.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo1 nepedopa, METO MOJIOBUHHOTO
nenenus. [TpuOnmkEéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ NOMOIIBIO YHUCIEHHBIX METOAOB (METOJ MNPSIMOYTOJIbHUKOB, METOA
Tpanenuii). Ilonck Makcumyma (MUHUMYMa) QYHKUAA OJHOM NEpeMEHHOU
METO/IOM ITOJIOBUHHOT'O JIEJICHMUS.

OOpaboTka CHMBOJBHBIX JaHHBIX. BcTpoeHHBIE  (QYHKIIMU  S3BIKA
IPOTrPAMMUPOBAHUS JJIT 00PaObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUH CHMBOJIa B CTPOKE,
pa3bueHue CTPOKM Ha CJIOBa IO MNPOOETBbHBIM CHUMBOJIaM, MOUCK TOJCTPOKH
BHYTPU JAHHOW CTPOKHM, 3aM€Ha HAWJEHHOW MOACTPOKH Ha JAPYIYI0 CTPOKY.



['eHepanus Bcex CIOB B HEKOTOPOM ani(haBUTE, YIOBIETBOPSIONINX 3aIaHHBIM
orpanndeHusM. [IpeoOpa3oBanue uncia B CHMBOJILHYIO CTPOKY U 00paTHO.

MaccuBbl W TIOCNEAOBATEIIBHOCTA 4YHCEN. BbrucieHne 0000MEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apupMeTUYECKOro, MUHUMAJILHOTO M MaKCHUMAaJbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIECTBOPSIONIUX 3aJaHHOMY YCJIOBHIO).
JInHEeNHBIN MOKUCK 33JaHHOTO 3HAYEHHUS B MACCHUBE.

CoptupoBka oHOMEpHOro Maccupa. [IpocTbie METOABI COPTUPOBKU (METO
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKa BcTaBkamu). COpPTUPOBKA CIUSHHUEM.
brictpas coptupoBka MaccuBa (anroputm QuickSort). JIBomuHBIN TOHCK B
OTCOPTUPOBAHHOM MAacCHUBE.

JIBymepHble MaccHBBI (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MAacCHBOB: 3aI0JHEHHE ABYMEPHOTO YHCIOBOTO MAacCHBA IO 3aJJaHHBIM IIPaBUJIaM,
MOKCK DJIEMEHTa B JIBYMEPHOM MAaCCHUBE, BHIYHCIICHHE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JIByMEPHOTO MACCHBa, IEPECTAaHOBKA CTPOK M CTOJIOIOB
JIBYMEpPHOI'O MacCHBa.

NudopmManuoHHBbIEC TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatuku. CpencTBa TOWCKa M aBTO3aMEHBI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokyMeHTbl. CHOckM, orjaBieHue. KosuiekTuBHas palboTa ¢ JIOKYMEHTaMH.
NHCTpyMEHTBI pElEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia uuTHUpOBaHUS HUCTOUYHUKOB U
oopMieHus oubmmorpaduueckux CCBUIOK. Odopmienue CIIMCKa
JUTEpaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOW BEPCTKOW TeKCTa. TeXHHYecKue
cpenctBa BBoJa TekcTa. CrHenuanu3upoBaHHBIE CPEJICTBA PEIAKTUPOBAHMS
MaTEMaTUYECKUX TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JayM aHajdu3a JAHHBIX: MNPOTHO3UPOBAHMUE,
KJaccupuKalus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
perieHus 3a7a4 aHajgn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHUE JAHHBIX,
BU3YyallM3allisl JAHHBIX, MHTEpIIpeTalusl pe3ynbTaToB. [IporpammHubie cpencTtBa u
WHTEPHET-CEPBUCHI JJI1 00paOOTKM M TIPENCTABIICHUS JaHHBIX. bombie naHHbIe.
Mammnnoe o6y4yenue. MHTeneKkTyanbHbIi aHaaIu3 JaHHBIX.

AHanu3 JaHHBIX C MOMOILIBIO JIEKTPOHHBIX TaOIMI. BbIYMCIEHHE CyMMBbI,
CpelHEro apu(pMeTHYeCKOro, HauOOoNbIIEro (HAMMEHBIIET0) 3HAYCHUSI JUana3oHa.
Boruncnenne kosdduiuenta Koppensiuu JBYX psAIoB JaHHbIX. IlocTpoenue



CTOJOYATBIX, JHMHEWYATBIX W KpYyroBbiX auarpamm. lloctpoenue rpaduxos
¢bynxmuii. [logbop muHUM TpeH[a, pElIeHNe 3a/1a4 MPOTHO3UPOBAHUS.

YucneHHoe pelleHne YpaBHEHUH ¢ TIOMOILIbI0 Mmoadopa MapaMmerpa.
OnTtuMu3anMsa Kak MOMCK HaWJIy4dyllero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
¢ynkuus, orpanudeHus. JlokampHble H TN00AJIbHBII MHUHUMYMBI LIE€JEBOM
¢bynkiun. Pemenne 3a1a4 ONTUMU3ALNHN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJHII.

11 KVIACC

Teopernyeckue 0CHOBBI HH(POPMATHKH

Teopernyeckue MOAXOAbI K OLIGHKE KoJuMdecTBa HWHGOpMAIUU. 3aKoH
annutuBHOCTH MH(Oopmarnuu. @opmyna Xapriau. MHpopManus v BEpOSTHOCTb.
@®opwmyna lllenHoHa.

Anroputmbl  cxkatust JaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Amroputm LZW. ANTOpUTMBI CKAaTHS JAHHBIX C IOTEPSAMH. Y MEHBLICHUE
rIyOuHBI KoupoBaHus 11Beta. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH II€peJayud  OT
MH(POPMAITMOHHOTO 00BbEMA JTAHHBIX U XAPAKTEPUCTUK KaHaia CBA3U. [IpuduHbBI
BO3HMKHOBEHHMs OMIMOOK Mpu Tmepefadye JgaHHbIX. Konpl, mO3BOJSIOLINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPHU TMeperaye JTaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMMOHEHTBI cuUCTEMBI W UX B3aumozcucTBue. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mopenn u monenupoBanue. Llens mopenmnpoBanuss. COOTBETCTBHE MOJEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIlecCy, Meiu MoaenupoBaHus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBnenne pe3yabTaTOB MOJACIHUPOBAHUS B BUAE, YJIOOHOM ISt
BOCIIPUATHS YesnoBeKoM. I'paduueckoe npeacTaBieHUe JAHHBIX (CXEMbl, TAOJIHIIBI,
rpadukn).

['padpr. OcHoBHbie moHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHCKOB CMEXHOCTU. PemeHue
AITOPUTMUYECKUX  3a/lad, CBS3AaHHBIX C aHamu3oM TpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, oOmpeAesieHHe KOoJIUYeCTBa
pPa3IMUHBIX MyTE€d MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO
rpada).

Hepesbs. bunapnoe aepeBo. [lepeBbs moucka. CrocoObl 00Xoja Jaepena.
[IpencraBnenue apuMeTHUECKUX BBIpAXKEHHUM B BUE AepeBa. [uckperHbie Urpbl
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMMHMCAHKE CTPATErHH UTPHI B TAOIMUHON (opme. BHIUTPHINITHBIE W TPOUTPHILITHBIC
MO3UIIMU. BBIUTPBILIHBIE CTPATETUH.



CpeacTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHI MAIIMHHOIO MEPEBOAA H
pacmno3HaBaHus ycTHOUM peun. KoruHutuBHbIE cepBUCHL. VaeHTH(PHUKAIUS U TOUCK
N300paKECHU, pacro3HaBaHKe T, CamooOyuaroiuecs CUCTEMBI.
VcKycCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHue METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Mcnoiab30BaHuE METO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX MHTEIUIEKTYAJIBHBIX cuCcTeM. HelpoHHbIe ceTu.

AJITOPUTMBI 1 IPOTPAMMHPOBAHNE

@opManuzanus — HOHATHSA — anropurma. Mammbea  TeropuHra  Kak
YHUBEpCcaJIbHas MOAENb BeruncieHui. Tezuc Yépua—TwropuHra.

OneHka CII0XKHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxxHoctd. [lepebopuble anroputmbl. llpuMepsl pa3iaMyYHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PAa3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBIO AJITOPUTMA
«pemiero DparocheHar.

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

CrnoBapu (accouuaTHUBHBIE MAaCCUBBI, OTOOpaXeHHs). X3II-TaOJIUIBL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TPaBUIBHOCTH CKOOOYHOrO BBIpaXKEHHs. Bbluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCTPUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OUepear Il BpDEMEHHOTO XPAaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTHpoBaHHOro rpada. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO alMKJIMYECKOro rpada. AJroputMm
JIeKCTpHl.

HepeBps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHBIE
(Ounapubie) naepeBbsi. I[locTpoeHue nepeBa AJid 33aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anroputMmbsl o0xoja aepeBa. Mcrnonb3oBaHue CTEKa U
ouepenu s 00xoaa iepeBa.

JluHaMpyeckoe MNporpaMMHUpPOBAaHME KakK METOJA pELICHHs 3aJad ¢
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJayd, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPAaMMUPOBAHMS: BBIUUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4M ONTUMHU3ALUH.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoicTBa U MeTO/bl 00bEeKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
WNukancynsuus, Hacaea0BaHue, MOIUMOphU3M.



Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue wuHTepderica
nonp3oBarens. lcmonp3oBaHME TOTOBBIX — YOPABISEMBIX — JJIEMEHTOB s
MOCTpOEHUS nHTEpdeiica.

O630p  s3BIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
IpOTPaMMUPOBAHUSI.

NudopmanoHHbIe TEXHOJIOTHA

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOT0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajlayu, pa3paboTka  MOJENM, TECTUPOBAHHE  MOJENH, KOMIIbIOTEPHBIN
AKCIEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJEIUPOBAHUU HENPEPHIBHBIX
npoiieccoB. MojenupoBanue JBWXKEHHUS. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTtuueckue  MOAENM B DKOHOMHUKE.  BbIUMCIUTENbHbBIE
HKCIEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaToOB.
OleHKa YHUCIOBBIX TapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBneHne 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

Beposaranoctabie  momenu.  Metoasl Monte-Kapno.  MMurtanmonHoe
MojenrpoBaHue. CUCTEMBbI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiUMOHHBIC) O0a3bl JaHHBIX. Tabiauna — TMpeJCcTaBICHUE
cBelleHHi 00 OMHOTHMHHBIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBoil 0a3o0if naHHBIX. 3amojHeHue Oa3bl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Briuncrnsiembie moJsi B 3ampocax.

Muorotabiuunbie 0a3bl JaHHBIX. TUMBl CBSI3eM MexAy TaOJulamH.
Buenmnuit kitou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-nnpuiioxkenus. IIoHaTHE O CepBEPHON U KIIMEHTCKOM 4acTAX CaWTa.
TexHoNoruss «KJIUEHT — CepBEp», €€ NTOCTOMHCTBA U HeAoCTaTKU. OCHOBHI S3bIKa
HTML wu kackaaupix Tabmui ctuieit (CSS). Cuenapuu Ha s3bike JavaScript.
®dopmbl Ha BeO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpy3ka ¢ailioB Ha CaiT.

BBon m300paykeHui ¢ UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmapaToB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB U JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. VcnpaBienue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEM, KOppeKUus  LBETa.
OOecuBeunBaHue IBETHBIX uU300paxeHuil. Peryms. PabGora ¢ obGmactamu.
OUIBTPHL.



MHorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300paKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsAIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenencHue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. VMcnosib30BaHre KOHTYpPOB. BeKTOpHU3anus pacTpoBbIX H300paKEHUN.

[IpyHIMIOBI TOCTPOEHUST M PENAKTUPOBAHMS TPEXMEPHBIX  MOJEIIEH.
Cerounsle Momenu. Marepuansl. MoaenupoBaHue HCTOYHUKOB OCBELICHMS.
Kameprl. ApautuBsable TexHonoruu (3D-npunrepst). IloHdatue o BuUpTyaibHOU
PEaIbHOCTH U JOTIOJHEHHOM PEaJIbHOCTH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
UH®OPMATUKE (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH
oOy4Jarommxcss pPyKOBOACTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEW IO3HIIMEN
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMH, TO3UTHBHBIX BHYTPCHHHX
yOEXIeHUH, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO
0O0IIIeCTBa, PaCIIUPEHUE )KU3HEHHOTO OTbITA U

OMMBITAa JIEATCTLHOCTH B TIPOIECCE peaTu3alii CPEeACTBAMH  YICOHOTO
IpeIMETa OCHOBHBIX HAIIPaBJICHUN BOCITUTATEIIBHON JEATEIHHOCTH.

B pesynaprate wusydenuss WHGOPMATUKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y obOydaromerocs OyayT cpopMHpOBaHBI CIECAYIOIINE JIMYHOCTHBIC
pE3yNbTATHI:

1) rpakAaHCKOro BOCNUTAHUA:

OCO3HAHME CBOMX KOHCTUTYLMOHHbLIX nNpaB WU o0b6A3aHHOCTEN,
yBa)KeHWe 3aKoHa W npaBonopaaka, cobnogeHne ocCHOBOMOAAratoLWmx
HOPM MHPOPMALMOHHOro NpaBa U MHPOpPMaLMOHHON Be3onacHOCTY;

TOTOBHOCTH MPOTHUBOCTOSITh UIEOJIOTUH AKCTPEMU3MA,
HallMOHAIN3Ma, KceHO(h)OOUM, AUCKPUMHUHAIIMKM TO COIHMAJIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IpHU3HAKAM B BUPTYaJTbHOM
MIPOCTPAHCTBE;

2) MATPUOTHYECCKOTO BOCIIUTAHUS:



[IEHHOCTHOE  OTHOIIIEHHE K  HCTOPHUYECKOMY  HacleAulo,
JTOCTIKEeHUsIM Poccun B Hayke, MCKYCCTBE, TEXHOJIOTHSAX, IIOHUMaHUE
3HauYeHMS MHOOPMATUKH KaK HAyKH B >KU3HU COBPEMEHHOI'O OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMs, ATHYECKOTO
MIOBEACHUS;

CIIOCOOHOCTh OLIEHHMBATh CHUTYallMi0 W MNPUHUMATh OCO3HAHHbBIC
pELICHUSI, OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH, B TOM 4MCJie¢ B ceTu MHTEpHET;

4) 3¢TEeTHYeCKOr0 BOCIIMTAHMSI:

9CTCTUYCCKOC OTHOIICHUC K MUPY, BKIIOYAd 3CTCTHUKY HAYYHOI'O M
TCXHHUYCCKOI'O TBOPUYCCTBA,

CIIOCOOHOCTD BOCIIPUHHUMATDb PA3JIMYHBIC BHUIAbI HUCKYCCTBA, B TOM
YUCJIC OCHOBAHHOI'O Ha UCITIOJIb30BaHUUN I/IH(I)OpMaHI/IOHHBIX TGXHOJ’IOFHﬁ;

5) pu3HUecKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTHh 3J0POBOrO W Oe30macHoro olpas3a KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, B TOM YHCJIE 32 CUET
coOmosieHnst  TpeOoBaHMIT  0€30MacCHOM  AKCIUTyaTallud  CPEJICTB
UH(GOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI;

6) TPyA0BOT0 BOCIIUTAHHUA:

FOTOBHOCTb K aKTHMBHOM ACATCIIBHOCTHU TEXHOJOTUYECKON U
COHHaHbHOﬁ HaITpaBJICHHOCTH, CIIOCOOHOCTH HHULOWUUPOBATD,
IUIAHUPOBATD U CAMOCTOATCIIbBHO BBIIIOJIHATD TAKYH0 HCATCIIbHOCTD,

uHTepec K chepam npodeccuoHaIbHOU NIeSITENBbHOCTH, CBI3aHHBIM
C UWH(POPMATHKOH, MPOTpaMMHPOBAaHUEM |  HHPOPMAITMOHHBIMH
TEXHOJIOTHUSIMUA, OCHOBAaHHBIMHU Ha JOCTH)KCHHUSX HayKH UH(POPMATHKU U
HAyYHO-TEXHUYECKOTO Iporpecca, yMEHHE COBEPIIaTh OCO3HAHHBIN
BbIOOp Oyaymied mnpodeccud W peadu3oBbIBaTh  COOCTBEHHBIC
KU3HEHHBIC TUIAHbI;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPa30BaHHIO
Ha MIPOTSHKCHUHU BCEH )KU3HMU;

7) IKOJIOTHYECKOr0 BOCITHTAHMSI:

OCO3HAaHHUE TIJI00AIHHOTO XapaKTepa HKOJOTMYECKUX MpPoOJieM W
IMyT€ WX pPENIEHUs, B TOM UHCIE C YYETOM BO3MOXKHOCTEU
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 O3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHSA HAyKH, IOCTH)KCHHUSM Hay4dHO-
TEXHUYECKOTO TMporpecca © OOMIECTBEHHOM TMPAKTUKH, 3a CYET
MOHUMAaHUS POJU  HMHQPOPMAIIMOHHBIX PECcypcoB, HHOOPMAIIMOHHBIX
IIPOIIECCOB M MH(POPMAIMOHHBIX TEXHOJIOTHH B YCIOBUSX HHQPPOBOM
TpaHchopMaluu MHOTUX cdep )KU3HU COBPEMEHHOT0 00IIeCTBa;

OCO3HAaHHUC OEHHOCTH H&Y‘-IHOﬁ ACATCIIBHOCTH, T'OTOBHOCTD
OCyHICCTBJATL MMPOCKTHYHO MW HCCICHOBATCIILCKYHO  ACATCIbHOCTD
HMHAWBUAYAJIbHO U B I'PYIIIIC.

B mporiecce IOCTMKEHUS JUYHOCTHBIX PpE3yJIbTATOB OCBOCHHS
IpOorpaMMbl 1O WH(OPMATUKE Yy OOYUYaIOUIUXCS COBEPILICHCTBYETCS
AMOIMOHAJIBHBIN MHTEJIJIEKT, MPEArnoJiararoniuii copMUpOBaHHOCTD.

CaMOpCryJIMpOBaHUI, BKJIFOYAIOLICT O CaAMOKOHTPOJIb,  YMCHHUC
INpuHUMAaThb OTBCTCTBCHHOCTL 34 CBOE IIOBECACHUC, CIIOCOOHOCTD
aJallTUPOBATLCA K OMONHMOHAJIBHBIM HU3MCHCHUAM W  IIPOABJIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY

BHYTPEHHEU MOTHBAIINHN, BKJIIOYAIOIEN CTpEMJICHUE K
JOCTHKECHUIO [EJA W YCIEXy, ONTUMHU3M, MHULIUATUBHOCTb, YMEHHUE
JICCTBOBATh, UCXOJIS1 U3 CBOMX BO3MOKHOCTEH;

OMIIaTHH, BKHIO‘IaIOHlefI CHOCOOHOCTH ITOHUMATH SMOIIMOHAJIBHOC
COCTOAHHC APYTux, YYUTHIBATH €ro Ipu OCYHICCTBJICHUH
KOMMYHUKAIINH, CIIOCOOHOCTh K COYYBCTBHUIO U COIICPCIKNUBAHUIO,



COIMAIPHBIX HABBIKOB, BKIIOUAIOIINX CIOCOOHOCTh BBHICTPAMBAaThH
OTHOIIEHUS C APYTUMHU JIIOJIbMH, 3a00THTHCS, MPOSBISTH MHTEPEC H
paspeniatb KOH(QIUKTHI.

METANPEAMETHBIE PE3YJbTATDI

B pesynbrate wusyudeHus WHGOOPMATUKHM HA YPOBHE CPEIHEIO
oOimiero oOpa3zoBaHus Yy oOyyaromierocss OyayT chopMUPOBaHbI
METalpeIMETHbIE  PE3yibTaThl, OTPaXEHHbIE B  YHUBEPCAJIbHBIX
y4eOHBIX JEUCTBUAX, @ MMEHHO — IO3HABaTEJIbHbIE YHUBEPCAIbHbBIC
y4deOHbIC JICMUCTBUSA, KOMMYHUKATHUBHBIC YHHBEpPCAJIbHBIC Y4YeOHBIC
NEUCTBHS, PETYJIATHBHBIC yHUBEpPCaJbHBIC Yy4ueOHbIC JEHCTBUS,
COBMECTHAsI IeSITEIHHOCTb.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHBIE H1eiiCTBUS
1) 6a3oBble JIOTMYeCKHE TeHCTBUSA:

CaMOCTOSITENHHO (OPMYJIHUPOBATh U AKTYyaJIUM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTAHABJIMBATh CYIICCTBEHHBI TNPU3HAK WU OCHOBAHUA IS
CpaBHEHUS, KJIacCU(PUKAIIUU U 0000IICHUS;

onpeacisiTb HEJIN ACATCIIBHOCTH, 3aaBaTh IAPpaAMCTPbl U KPUTCPUN
X JOCTHKCHMUA,

BBIABJIATH 3daKOHOMCPHOCTHU H IIPOTUBOPCYUYHA B paCCMATPUBACMBIX
SABJICHUAX

pa3pabatrbiBaTh IJIaH pEIICHUS NpoOJeMbl € Y4YETOM aHalu3a
UMEIOIIUXCS MaTePUATIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHUBbLI B ACATCIIBHOCTb, OLCHHUBATHL COOTBCTCTBUC
PE3YJIbTATOB LCIAM, OLICHUBATb PUCKHU HOCJIGI[CTBHI?I ACATCIIBHOCTH,

KOOPJAMHUPOBATh W BBINOJHITH PadOTy B YCJIOBHUAX PEATBHOrO,
BUPTYaAJIbHOTO ¥ KOMOMHHUPOBAHHOTO B3aWMOJICCTBHUS;

pa3BUBaTh KpPEATHMBHOE MBIILNICHUE IIPH PEIICHUH >KU3HESHHBIX
npooJieMm.



2) 0a3oBbIe HCCIeI0BATEIbCKHE e CTBHUS:

BJIQJICTh HAaBBIKAMH yYCOHO-MCCIEIOBATEILCKOM M IMPOCKTHOMN
NeSTEeILHOCTH, HaBBIKAMH pa3pelIeHUus IPoO0JIeM, CIIOCOOHOCTHIO H
FOTOBHOCTBIO K CAaMOCTOSATEILHOMY IIOUCKY METOJIOB PpEIICHUS
MPaKTUYECKHUX 3aJ1a4, IPUMEHEHHIO Pa3JIMUYHBIX METO0B MO3HAHUS;

OCYWIECTBJISATh PA3JIAYHBIC BUJIBI JCITEIBHOCTU IO MOJYYEHHIO
HOBOI'O 3HAHMS, €r0 MHTEPIPETalNK, MPeoOPa30BAHUIO U PUMEHECHUIO
B Ppa3IMYHBIX Y4YE€OHBIX CHUTyallusiX, B TOM UHCIE TPU CO3JAaHUU
y4EOHBIX U COLIMATBHBIX TTPOCKTOB;

(I)OpMI/IPOBaTB HayIIHBIﬁ THUII MBIIUIICHUA, BJIAACTH Hay‘IHOfI
TCPMHUHOJIOI I/Ieﬁ, KIIFOYE€BBIMU IMTOHATUAMHU U METOAAMMU,

CTaBUTDH 41 (bOpMy.TII/IpOBaTB cOOCTBEHHEIE 3aaduu B
06pa3OBaT€J'II>HOI\/’I ACATCIIbHOCTH U ) KU3HCHHBIX CUTYalUAX,

BBISIBIIATh TPUYMHHO-CIICICTBEHHBIE CBA3W M aKTyaJIU3UpPOBATH
3a/1a4y, BBIJIBUTATh THIIOTE3Y €€ PEICHUs, HAXOJIUTh apryMEHThI IS
JI0Ka3aTeJIbCTBA CBOUX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPhbl U KPUTECPUU
pELICHHUS;

AHAJIM3UPOBATDH ITOJYUYCHHBIC B XOAC PCIICHUA 3a1a4U PC3YJIbTATHI,
KPUTUYCCKHU OLCHUBATH UX NOCTOBCPHOCTD, IIPOIHO3UPOBATH U3MCHCHHUC
B HOBBIX YCJIOBUAX,

JaBaTh OIIGHKY HOBBIM CHUTYyallUsiM, OILICHUBATh MPUOOPETEHHBIN
OIIBIT;

OCYLIECTBIIATH LIEJICHANPABICHHBIM IOUCK MEPEHOCAa CPEACTB U
CHOCOOOB JIEHCTBUS B MPO(PECCUOHAIBHYIO CPENY;

YMETh TEPCHOCUTHh 3HAHHWSA B TI03HABATCIBPHYI0 U MPAKTUYCCKYIO
00J1aCTH JKU3HEEATEILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTel;

BBIIBUI'aThb HOBBLIC HACH, IMpCAiaraTb OPUIHHAJIBHBIC IMOAXOJAbI H
pPCIICHHA, CTaBUTb HpO6HCMBI )41 3aJladiu, AOITYCKAr0Imue
AJIbTCPHATHUBHBLIC PCIICHUA.



3) padora ¢c ungopmanmeii:

BIIAJICTh HAaBBIKAMH IIOJIYyYCHHUS HWHQPOPMAIMM W3 HCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIICCTBIIATh TIOWCK, aHAJIH3,
CHUCTEeMAaTHU3aIlMI0 U MHTEPIPETAIMi0O HHPOpMAIMK Pa3TUIHBIX BUIOB U
dhopM npeacTaBICHUS;

CO3/laBaTh TEKCThI B Pa3IMYHBIX PopmaTax ¢ y4€TOM Ha3HAYCHUS
uHpopManMu ¢ 1EIEeBOM ayAUTOPHUH, BbIOMpas OoNTUMalbHYIO (popmy
NPEACTABICHUS U BU3YaAIIU3aALIUH;

OOCHHUBATL JOCTOBCPHOCTb, JICTUTUMHOCTD HH(l)OpMaHHI/I, ee
COOTBCTCTBHUC IIPABOBLIM U MOPAJIBHO-9THUYCCKHUM HOPpMaM;

UCIIOJB30BaTh CpeACTBa MHGOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUM B PEIICHUA KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3aIlMOHHBIX 3aJa4 C COOJIOJICHUEM TpeOOBaHUI IPTOHOMUKH,
TEXHUKU O€30IMaCHOCTH, TUTHUEHBI, PECYypCOCOCpPEKEHUS, MPABOBBIX U
TUYECKUX HOPM, HOPM MH(DOPMAITMOHHON OE30MacHOCTH;

BJIaJICTh HAaBBIKAMM pACTHO3HABAHUS U 3alUThl  UHOOpPMAIINH,
MH(POpMaMOHHOW 0€30MaCHOCTH JINYHOCTH.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA

1) oOmenme:
OCYILIECTBJISATh KOMMYHHUKAITUU BO BCeX cepax KU3HU;

pacrio3HaBaTh HeBepOajbHBIE CpeACTBAa OOIIEHHUS, TOHUMATH
3HAYEHWE  COLMAJBHBIX  3HAKOB,  pAacIO3HaBaTh  IPEANOCBUIKU
KOH(JIMKTHBIX CUTYallUi U CMSTYATh KOH(IUKTHL;

BJIQJICTh PA3JUYHBIMU CIIOCOOaMU OOIIEHUS] W B3aUMOJICHUCTBUA,
apryMEHTUPOBAHHO BECTH JUAJIOT, YMEThb CMSAr4aTh KOH(JIUKTHBIC
CUTYyaIlUH;

Pa3BEPHYTO UM JIOTMYHO M3JIaraTh CBOK TOYKY 3pEHUA C
HCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.



2) coBMecTHAasI 1eITeJIbHOCTD:

MOHMMAaTh M  HUCHOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW U
WHJIUBUyaIbHON PaObOTHI;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBHUI C y4ETOM
OOIIMX MHTEPECOB U BO3ZMOKHOCTEN KaXKI0T0 UJieHA KOJUICKTHBA;

IIPUHUMATH LIEJIU COBMECTHOM NESTEIBHOCTH, OPTraHU30BBIBATH U
KOOPAMHUPOBATh JACUCTBUSA MO WX JOCTUKCHUIO: COCTABIIATH IUJIaH
JICMCTBUH, pacnpeAciaiaTb poJdd C YYETOM MHEHHUM YYaCTHUKOB,
o0cyXkaaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAaye€CTBO CBOETO BKJIAJa M KaXJIOTO YYaCTHHKA
KOMaH/Ibl B OOIIIMIT pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaaratb HOBBIC IIPOCKTHI, OOCHUBATL UJACH C ITO3UIIWMHU HOBU3HLI,
OPUTI'MHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYUMOCTH,

OCYWIIECTBJISATh ~ MO3UTUBHOE  CTPATETHUYECKOE  TOBEJICHUE B
Pa3IUYHBIX CUTYalUsIX, MPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, OBITH
VHUIAATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHBIC yYeOHbIE 1eiiCTBHS

1) camoopranmuszanus:

CaMOCTOATCIIBHO OCYHICCTBJIATL ITIO3HABATCIIbBHYIO JCATCIIBHOCTD,
BBIABIIATH HpO6H€MBI, CTaBUTHh U q)OpMy.]'II/IpOBaTB cOOCTBEHHEIE 3aladH
B O6pa30BaT€J'IBHOI>'I ACATCIIBHOCTH U ) XKU3HCHHBIX CUTYAlIUAX,

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAaH PEIICHUS MPOOJeMbl C y4ETOM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN 1 MPEANIOYTCHUH;

AaBaTb OLCHKY HOBBIM CUTYAIIUAM,

paclupsaTh paMKUM y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUN;



JenaTh OCO3HAHHBIM  BBIOOp, aApPryMEHTUpPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBAaTh  (DOPMHUPOBAHUIO U  MPOSBJICHUIO  IITHPOKOM
PYIUIIMA B Pa3HbIX OOJACTAX 3HAHMUM, MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNIbHBIN U KyJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTb OICHKY HOBBIM CHUTyallUAM, BHOCHUTb KOPPCKTHBLI B
ACATCIIBHOCTDb, OHCHHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIISAM,

BJIaJICTh HaBBIKAMU I[O3HABATEIbHONW pe(dIEKCUM KaK OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIbTATOB
U OCHOBAaHUM, UCIMOJAB30BaTh MPUEMBI pEePICKCUU JJIsI  OLICHKU
CUTyallUuM, BEIOOpA BEPHOTO PEIICHUS;

OILICHMBAaTh PHUCKM M CBOCBPEMEHHO MPUHHUMATh PEIICHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M apryMEHThl JAPYTHX [OpPU  aHAIU3E
PE3YyJIbTaTOB AEATEIBHOCTH.

3) npuHATHA ceds U APYTrUX:
IpUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JPYrUX TIpU  aHaJIU3e
PE3YIBTATOB AEATEIbHOCTH;

PU3HABATh CBOE MPABO U MPaBO APYrUX Ha OLIHUOKY;

pa3BUBATb CIIOCOOHOCTH IOHUMATh MUp C HO3UOUU JpPYyroro
YCJIOBCKA.

HPEAMETHBIE PE3YJIBTATDI



B nmpouecce wu3yueHuss kypca UHDOpMATUKH YriayOJIEHHOTO
ypoBHs 6 10 knacce oOydaromuMucss OyayT JOCTUTHYTHI CIEAYHOLIUE
MPEAMETHBIE PE3YIbTATHI:

BJIAJICHUE TIPEACTABICHUSMHU O POJIM MHPOPMAIIMU U CBSI3aHHBIX C
HEH TMpOIECCOB B TMPHUPOJE, TEXHHKE H OOIIEeCTBE, MOHATHIMHU
«uHpOpMAITHY, «UH(POPMAITUOHHBIH IIPOIIECCY, «CHUCTEMaY,
«KOMITOHEHTBI CHUCTEMbI», «CUCTEMHBIA 3PDEeKT», «uHDOpMaAIMOHHAS
CUCTEMay, «CHCTEMa yIPABICHUSY;

BJIaJICHUE MeToJaMu Toucka wuH(opmanuu B cetu HWHTEpHeT,
YMEHHE KPUTUUYECKU OIEHUBATh HMH(POPMAIIHUIO, MOJYUYCHHYI0 U3 CETH
HNuTepHer;

YMEHHE XapaKTEePU30BaTh OOJIBIINE JAHHbBIC, MPUBOJIUTH MPUMEPHI
MCTOYHUKOB KX MOJYYCHUS W HANPaBJICHUS HUCIOJb30BAaHUS, YMECHUE
KJIaCCU(PUIIUPOBATH OCHOBHBIE 3aja4uu aHaJIn3a JAHHBIX
(IporHO3UpOBaHUE, Kjaccudukanms, KJIACTEepU3aLIU, aHAIN3
OTKJIOHEHHI ), IOHUMATh NOCJIEA0BATEIbHOCTh PELIEHUS 3a/1a4 aHAIN3a
JAHHBIX: COOp TEPBUYHBIX JAaHHBIX, OYHMCTKA W OIICHKa KadyecTBa
JAHHBIX, BBIOOP W/WJIM TOCTPOCHHE MOJENH, TpeoOpa3oBaHue JTaHHBIX,
BU3YyJIN3aIUs IAHHBIX, UHTEPIPETALUS PE3YIbTATOB,;

IIOHUMAHHC OCHOBHBIX IMPUHIIUIIOB yCTpOﬁCTBa n
(I)YHKI_[I/IOHI/IpOBaHI/ISI COBPCMCHHBIX CTAllMOHAPHBLIX H MOOMIBLHBIX
KOMIIBXOTCPOB, TCHI[CHIII/Iﬁ Pa3BUTHUA KOMIIBIOTCPHBIX TCXHOJ’IOFI/If/'I;

BJIaJICHWE HaBBIKAMM paOOThl C OINEPAlMOHHBIMU CHUCTEMaMH,
OCHOBHBIMHM BHJAMH MPOTPAMMHOTO OOECIIEUCHHSI ISl peIIeHUs
y4eOHBIX 3aJ1a4 110 BEIOPAHHOM CIIeIMaIi3alluH;

HaJIM4Me TPEACTaBICHUNA O KOMIIBIOTEPHBIX CETSIX M UX POJU B
COBPEMEHHOM MHUpE, O 0a30BbIX MNPUHIMUNAX OpPraHU3aluh U
(GYHKIIMOHUPOBAHUST KOMIIBIOTEPHBIX CeTel, 00 OOMMX MNpUHIUIAX
pa3pabOTKH U PYHKIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUH;

MMOHUMaHUE yIpo3 MH(POPMAITUOHHOM 0€30IMacHOCTH,
HCIOJIb30BAaHUE METOJO0B M CPEJCTB MPOTHUBOJCUCTBUS 3TUM Yrpo3aM,
cobmoeHue Mep O€30MacHOCTH, MPEIOTBPAIIAIOIIUX HE3aKOHHOE
pacupocTpaHeHUE NEPCOHAIBHBIX JaHHBIX, COOJIIOJICHHE TpeOOBaHUM
TEXHUKH O€30MaCHOCTH M TUTHEHBI IpU paboTe ¢ KOMIBIOTEpAMHU U



JPYTUMU  KOMIIOHEHTaMU  LU(PPOBOIO  OKPYKEHHUS, TOHUMAHUE
MPAaBOBBIX OCHOB HCIIOJIb30BaHUSI KOMIIBIOTEPHBIX Mporpamm, 0a3
JAHHBIX U paboThI B ceTH MHTEpHET;

MOHMMAaHUE OCHOBHBIX MPUHLMIIOB AUCKPETU3ALUUUA PA3IHMYHBIX
BUJIOB MH(MOpMAIIUK, YMEHHE ONPEACNsITh MHPOPMAIUOHHBIM O0BEM
TEKCTOBBIX, TpadUueCKUX U 3BYKOBBIX JIaHHBIX TIPU 3aJaHHBIX
napaMeTpax AUCKPETH3alMU, YMEHHE OMNPEAENSATh CPEIHIOI CKOPOCTh
nepejayyd JaHHbBIX, OLIEHWBATh HM3MEHEHHME BPEMEHM IMepelaud Mpu
U3MEHEHUU HWHQPOPMAIMOHHOTO O00bEMa JaHHBIX M XapaKTEPUCTHUK
KaHaja CBSI3H;

YMEHHE HUCIIOJb30BaTh MPHU PEIICHUH 337a4 CBOWCTBA MO3UIIMOHHOU
3alMCHU YHCEJI, AJIrOpUTMA IOCTPOCHUS 3alMCH YMCJIa B MO3UIMOHHOM
CUCTEME€ CUMCIICHUS C 33JJaHHBIM OCHOBAaHHWEM M ITOCTPOCHHUS YMCJIA T10
CTPOKE, COJIEpKallled 3alycCh 3TOTO YMCIA B IO3UIMOHHOM CHUCTEME
CUMCIIEHHSI C  3aJJaHHBIM  OCHOBAaHHUEM, YMEHHUE  BBINOJIHSITH
apumMeTHdYecKue ornepanyy B MO3UIMOHHBIX CUCTEMAaX CUUCICHHMS;

YMCHHC BBbIIIOJIHATDH Hp606pa3OBaHI/I${ JJOTHYCCKUX BBIpa)KeHHﬁ,
HCII0JIb3Yys 3aKOHBI aﬂre6p1>1 JIOTUKHU, YMCHHUC CTPOUTH JIOTHYCCKOC
BBIPA)KCHHUC B HHSBIOHKTHBHOﬁ U KOHBIOHKTHUBHOM HOPMAJIBHBIX
(l)OpMaX 110 SaI[aHHOﬁ Ta6J'II/II_Ie HUCTUHHOCTH, HCCIICA0BATDH 00J1acTh
HNCTUHHOCTHU BbICKA3bIBAHHA, COACPKAIICIO TICPEMCHHBIC, PCIIATb
HCCJIOKHBIC JIOTHYCCKHUC YPABHCHUA U CUCTCMbI ypaBHGHHfI;

MOHMMaHue ©0a30BBIX aAJITOPUTMOB OOpaOOTKM YHUCIOBOM U
TEKCTOBOW HWH(pOpMalUKM (3alUCh YKWCET B TMO3UIIMOHHON CHCTEME
CUYHUCJICHUS, HAXOKACHUE BCEX MPOCTHIX YUCEI B 3aJaHHOM JUana3oHeE,
00pab0TKa MHOTOPA3PSIHBIX IEbIX YHUCEJ, aHAIN3 CUMBOJIBHBIX CTPOK
U JIpyTHX), aJICOPUTMOB MOUCKA U COPTUPOBKH, YMEHHUE OIPEIECIAThH
CJIO’)KHOCTh M3y4YaeMbIX B Kypce 0a30BbIX aJITOPUTMOB (CyMMHpPOBaHUE
9JIEMEHTOB MAacCHBa, COPTUPOBKAa MaccHBa, MEepeOOpHBbIE aITrOPUTMBI,
JIBOUYHBIA TOWCK) M MOPUBOAUTH MNPUMEPHI HECKOIBKUX AJITOPUTMOB
Pa3HOM CIIO)KHOCTHU ISl PELIEHUs] OJHOU 3a7a4u;

BJIAJICHUE YHUBEPCAIBHBIM SA3BIKOM IIPOrPAaMMHUPOBAHUSA BBICOKOTO
ypoBHs (Python )mpencraBieHusMu o 0a30BBIX THIAX JaHHBIX W
CTPYKTYpax HAaHHBIX, YMEHHUE MCIIOJIb30BATh OCHOBHBIEC YIIPABISAIOIIME
KOHCTPYKIIMA, YMEHUE  OCYIUECTBJATH  aHAIW3  MOPEIJIOKEHHOU



NpPOTPAMMBI:  ONPEACISITh PE3YJAbTaThl PA0OTHI MOPOTPAMMbI  MPHU
3aJaHHBIX MCXOJHBIX JIAHHBIX, OMNPEAEHATh, IMPU KAKUX HCXOIHBIX
JAHHBIX BO3MOYKHO ITIOJYYEHHE YKA3aHHBIX pPE3YJbTATOB, BBISBIATH
JTAaHHbIC, KOTOPbIE€ MOTYT MPUBECTH K OIIMOKE B pabOTE MPOTPaMMBI,
bopMyIUpPOBATh MPEAJIOKEHUS IO YIYUIICHUIO TPOTPAMMHOI0 KOJa;

YMCHHC CO31aBaTb CTPYKTYPHUPOBAHHBLIC TCKCTOBBLIC JOKYMCHTBI U
ACMOHCTPAIUMOHHBIC MATCpHaAJIbl € HCIIOJIB30BAHUCM BO3MOKHOCTEH
COBPCMCHHBIX IMPOTPaMMHBIX CPCACTB U 00JIaYHBIX CCPBHUCOB;

YMEHHE HCIOJIb30BaTh JJICKTPOHHBIC TaOJUIBI JJI1 aHaJINu3a,
MpeJCTaBICHUsI U 00pabOTKU JaHHBIX (BKJIOYAs BBIYUCICHUE CYMMBI,
cpeaHero apupMeTHYECKOro, HauOOIbIUIEr0 U HAUMEHBIIIETO 3HAYEHUN,
pelieHne ypaBHEHUM, BHIOOP ONTUMAJIBHOTO PELICHUS, TOA00p JTUHUU
TPEH1a, pEIICHUE 3a/1a4 TPOTHO3UPOBAHHS ).

B nmpomecce wu3yueHuss kypca HUHPOpMATUKH — YriayOJIEHHOTO
ypoBHs 6 11 Knacce oOydaromuMucst OyJayT JOCTUTHYTHI CIETYIOLINE
MIPEIMETHBIC PE3YIbTATHI:

YMEHHE  CTPOUTh  HEPABHOMEPHBIE  KOJbl,  JIOMYCKAOIIUE
OJIHO3HAYHOE JCKOJUPOBAHUE COOOIICHUN (MpePUKCHBIE KOIBI),
UCIIOJIB30BaTh MPOCTEUIIINE KOJIbI, KOTOPhI€ MO3BOJISIIOT OOHAPYKUBAThH
U UCOPABJIATH OMMOKKM TpU MepeAadye HaHHBIX, CTPOUTH KOJ,
oOecleunBaroliii  HAaWUMEHBIIYI0 BO3MOXHYK  CPEIHIO  JUIMHY
COOOIIEHUS] TIPU M3BECTHOW YaCTOTE CHMBOJIOB, MOSICHATH MPUHIIUIIBI
pabOThI NPOCTHIX AJTOPUTMOB CKATHS JAHHBIX;

YMEHUE pelIaTh AJITOPUTMUYECKHAE 3a/1a4M, CBA3AHHBIE C aHAIU30M
rpadoB (3aa4M MOCTPOEHHUS ONTUMAIBHOTO MYTH MEXAY BEpPIIMHAMMU
rpada, onpeieNeHns KOJIUYEeCTBA PA3IMUHbBIX MTyTEH MEXKy BEpIIMHAMMU
OPHUEHTHUPOBAHHOI'O AlMKIMYECKOTO rpada), yMEHHE HCIOJIb30BaTh
J€peBbsl NIPU AHANM3E U TOCTPOCHUM KOJOB W IS MPEACTABIICHUSA
apu(pMETUYECKUX BBIpAXEHUH, TMpU pEIICHUH 3ajJady T[OouCKa U
COPTUPOBKH, YMEHHUE CTPOUTH JAEPEBO UIPHI 110 3aJaHHOMY aJIrOPUTMY,
pa3pabaThiBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMeHHE pa3palbaTbiBaTh W pPEAIU30BBIBATH B BHUJIE MPOTPaMM
0a30BbIE AJNTOPUTMBI, YMEHUE HCIOJIb30BaTh B IpOrpaMMax JIaHHbBIC



Pa3IMYHBIX TUIIOB C YYETOM OIpaHMYCHUM Ha JMana30H UX BO3MOKHBIX
3HAYEHMH, MPUMEHATh NIPUH PEIICHUM 3adad CTPYKTYphl JaHHBIX
(ctiucku, cioBapH, CTEKH, OYEpEau, JIEPEBhbs), MCIOJIh30BaTh 0a30BbBIC
omepalru CO CTPYKTypaMHu JaHHBIX, IIPUMEHSITh CTaHAapTHHIC U
COOCTBEHHBIE MOAIPOrpaMMbI I OOpaOOTKH YHMCIOBBIX JaHHBIX H
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TMpH pa3pabOTKe MporpamMm
OMOIMOTEeKH TMOANPOrpaMM, 3HaTh (DYHKIIMOHAJIBbHBIE BO3MOXKHOCTHU
HHCTPYMEHTAIbHBIX CPEJCTB CPEAbl pa3pad0OTKH, YMEHHE HCIIOJb30BaTh
CpEJCTBa OTJAJKU HpPOrpaMM B CpeAe MPOrpaMMUpPOBAHUS, YMEHHUE
JTOKYMEHTHUPOBATh IIPOrPaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPaHUIIbL;

BJIaJICHHE OCHOBHBIMU CBEJCHUSIMU O 0a3ax NaHHBIX, UX CTPYKTYpE,
CpPeACTBAaX CO3/JaHUs U PabOThl C HUMHU, YMEHHE HCIIOJIb30BaTh
TaOau4YHbIe (PEISIMOHHBIC) 0a3bl JAaHHBIX (COCTABIISATH 3aMPOCH B 0azax
JTAHHBIX, BBIMOJHAThL COPTUPOBKY W TOUCK 3amucedl B 0aze JaHHBIX,
HaIOJHATH pa3pab0OTaHHYIO 0a3y JAHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHUE UCIOJIb30BaTh KOMITBIOTEPHO-MATEMATUYECKHNE MOJICIIH IS
aHann3a 00ObEKTOB U MPOIECCOB: (POPMYITUPOBATH 1€]Ih MOACIUPOBAHHS,
BBITIOJIHATh aHAJIU3 PE3YyJIbTATOB, MOJYUYEHHBIX B XOJI€ MOACIUPOBAHUS,
OIICHHWBATh COOTBETCTBUE  MOJICJIM MOACIUPYEMOMY  OOBEKTY  WJIU
MPOLIECCY, MPEICTABIATh PE3yIbTaThl MOJCIMPOBAHHUS B HATIISIAHOM
BUJIC;

YMEHHE OPTaHU30BBIBATH JIMYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO
C HCHOJIb30BAaHUEM PAa3JIMYHBIX CPEACTB ITU(POBBIX TEXHOJIOTHH,
MOHMMAaHUE BO3MOXKXHOCTEH IU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX
yCIyT, TU(PPOBLIX 00pPa30BATEIbHBIX CEPBUCOB;

NOHUMAHHUE OCHOBHBIX MPHUHIMIOB PabOThI, BO3MOXXHOCTEU H
OTpaHWYEHUS] NPUMEHEHUS TEXHOJOTHI MCKYCCTBEHHOI'O MHTEJUIEKTa B
pPa3JIMYHBIX O0JIACTSX, HAIWYUE NPEACTABICHUNM O KpYyre pelraeMbIX
3a/lay MallMHHOTO OOy4eHusi (pacro3HaBaHUs, KIacCU(PUKAIUU U
IIPOTHO3MPOBAHMS) HAJUYUE MPEACTAaBICHUM 00 UCHOJIb30BAHUU
MH()OPMALMOHHBIX TEXHOJOTUM B PAa3IUYHBIX MPOPECCUOHATBHBIX

cdepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHoBaHme KommyecTno

Ne dyeKkTpoHHbIE (LM (POBbLIE)
pa3faeyioB U TEM Hacos

n/n o0pa3oBaTe/bHbIE PeCypChl
IporpaMmmabl Bcero

Paznea 1. ugpoBasi rpaMOTHOCTH

KomrmeloTep - yHuBepcaibHoe

1.1 YCTPOIiCTBO 0GpaBOTKH 6 https://resh.edu.ru/subject/lesson/5421/start/35815/
JAHHBIX
1.2 TIporpammHoe oOecrieueHne 6
13 KommeroTepHslie cetu 5
NudopmanuonHas
14 6€30MacHOCTh 7
Hroro no pazgeny 24

Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH

[IpencraBinenue
2.1 uHpOpMany B 19 https://resh.edu.ru/subject/lesson/5620/start/15124/
KOMIIBIOTEPE
O 0 .
2.2 CHOBBL AITEOPH 14 https://resh.edu.ru/subject/lesson/5426/start/163620/
JIOTUKU
23 KomnbloTepHas 7
apuomeTuKa
Hroro no paszneny 40
Pa3nes 3. Anroput™Mbl M NporpaMMupoBaHue
31 BBenenue B 16
IPOrpPaMMUPOBAHNE
39 BcnomorarenbHble 8
AJITOPUTMBI
3.3 YucaeHHbIE METOIBI 5
ANTOopUTMBI
34 00paboTKH 5
CHUMBOJIBHBIX
JAHHBIX
ANTOpUTMBI
3.5 00paboTkH 10
MacCHBOB
Hroro no pazneny 44

Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH

O6paboTka
4.1 TEKCTOBBIX 6

JIOKYMEHTOB



https://resh.edu.ru/subject/lesson/5421/start/35815/
https://resh.edu.ru/subject/lesson/5620/start/15124/
https://resh.edu.ru/subject/lesson/5426/start/163620/

4.2 AHanu3 JaHHBIX 8

Wroro no pazueny 14

Peseps 14

OBUIEE KOJIMYECTBO

YACOB I10 136

[TPOI'PAMME

11 KUIIACC
H KoimuecTBo

Ne AMMEHOBATIIE DJIeKTpOHHbIe (LM (POBHIE)
pa3aesioB M TeM 4yacoB

n/n oOpa3oBaTe/ibHbIE pecypchl
NporpaMmabl Bceero

Paznean 1. TeopeTrudeckue 0CHOBbI MH()OPMATUKH

Wudopmanus u

11 MH(POPMAIOHHBIE 10 https://resh.edu.ru/subject/lesson/5490/start/101816/
IIpoUeCCChI
1.2  MopaenupoBanue 8 https://resh.edu.ru/subject/lesson/5490/start/101816/
Wroro no pasaeny 18

Pa3nes 2. AnropuT™Mbl M IpOorpaMMHupoOBaHue

OeMEHTHI TCOPUHU

2.1 6 https://resh.edu.ru/subject/lesson/5492/start/10410/
aNITOPUTMOB

29 AJITOPUTMBI 1 28
CTPYKTYPBI TaHHBIX
OCHOBBI 00BEKTHO-

2.3 OPHEHTHPOBAHHOTO 16
MIPOrPaMMHUPOBAHHUS

Hroro no paszneny 50

Pa3nen 3. UndopMannoHHbIe TEXHOJIOTHI

KommnsrorepHo-
3.1 MaTeMaTH4eCKOoe 8 https://resh.edu.ru/subject/lesson/5817/start/82477/
MOJICIUPOBAHNUE
3.2 Ba3re1 ganHbIX 10 https://resh.edu.ru/subject/lesson/5816/start/10940/
3.3 Be0-caiThl 14 /
34 KomnbrotrepHas 3
rpacduka
3.5 3D-MomenmpoBaHue 8
Hroro no pazneny 48
Peseps 20
OBILEE KOJIMYECTBO 136

YACOB IIO



https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5492/start/10410/
https://resh.edu.ru/subject/lesson/5817/start/82477/
https://resh.edu.ru/subject/lesson/5816/start/10940/
https://resh.edu.ru/subject/lesson/5493/start/147486/

I[TPOTPAMME

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

1. Tlomsxor K.}O. Mudopmaruka. 10 kimacc (6a30Bbiii 1 NMpopuIbHBIA YPOBEHB) (B 2
yacTax): yueOnuk Y.1 /K.IO. ITonskos, E.A. Epemun. — 2-e u3a., crepeotun. — M.: BUHOM.
JlaGopatopust 3nanui, 2020.

2. TonsxoB K.}O. Mudopmaruka. 10 knacc (6a30Bblif 1 nMpodUIbHBIA  ypoBeHB) (B 2
yacTax): yueonuk Y.2 /K.1O. IMonsaxos, E.A. Epemun. — 2-e¢ u3z., crepeorun. — M.: BUHOM.
JlaGopatopust 3nanui, 2020.

3. TlonsxoB K.FO. Mudopmaruka. 11 kmacc (6a30Bblii M npouibHbIA ypoBEHB) (B 2
gactsx): yueOnuk Y.1 /K.IO. Ilomsaxos, E.A. Epemun. — 2-e u3a., crepeotun. — M.: BUHOM.
JlaGopaTtopust 3nanuii, 2020.

4. nMonsakos K.I0. MHdopmaTtuKa. 11 Knacc (6a3oBbit U NPodUbHbBIA YpoBeHb) (B 2 YacTax):
yuebHuk 4.2 /K.10. Monskos, E.A. EpemnH. — 2-e u3a., ctepeotun. — M.: BUHOM. /labopaTtopusa 3HaHWN,
2020.

5. TekcroBeiii penaktop (broxnom wmm Gedit) m TekcroBbiid mporeccop (Word wim

OpenOffice Writer);
6. Tabmmunsiit nporeccop (Excel wmu OpenOffice Calc);
7. Cpencta ais pabotsl ¢ 6azamu ganubix (Access i OpenOffice Base);

8. I'padmueckuii penakrop Gimp (http://gimp.org);

9. Penakrop 3BykoBoit nudopmariu Audacity (http://audacity.sourceforge.net);

10. IMporpamma aist 3D-moaenupoBanus Blender (https://www.blender.org/);

11.Cpena nporpammupoBanust Python


http://gimp.org/
http://audacity.sourceforge.net/
https://www.blender.org/
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