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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no mH(pOpMaTHKE HA YPOBHE OCHOBHOI'O OOIIEro oO0pa3oBaHUsA
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Takxe heaepanbHO padoydeil mporpaMMbl BOCTIUTAHUSI.

[Iporpamma 1o wuHpOpMaTUKe MAA€T NPEACTAaBIECHUE O ULEIsAX, oOmel
cTpaternd OOy4YeHHs, BOCIHMTAaHUS ¥ Pa3BUTHS OOyUYaIOUIUXCS CpPEICTBAMU
uHbOpMaTUKKM Ha 0a30BOM YpPOBHE, YCTAHABJIMBAET O00s3aTEIbHOE MPEIMETHOE
coliep KaHue, MPEyCMaTPUBAET €r0 CTPYKTYPUPOBAHKE IO pa3jiesiaM U TeMaM.

[IporpamMma o uHGOpPMATHKE OMpEeNsieT KOMMYECTBEHHbIC U KaueCTBEHHbBIC
XapaKTePUCTUKHN YyIeOHOTO MaTepuala JIJs KaXI0ro roja u3y4eHus, B TOM YHUCIIE
JUISL COJIEP>KATeNIbHOI'O0 HAMOJHEHUs Pa3HOro BUAA KOHTPOJS (IIPOMEKYTOUHOM
aTTecTaluu oOyyJarommuxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
rOCYJapCTBEHHON UTOTOBOM aTTECTALINH ).

[Iporpamma 10 wuHpOpPMATUKE SBJISIETCS OCHOBOM JIJIE COCTaBJICHUS
ABTOPCKUX YYEOHBIX MPOrpaMM, TEMATUYECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

[Hensmu w3ydeHuss WHPOPMATHKA HA ypPOBHE OCHOBHOT'O  OOIIETO
00pa3oBaHUs SIBISIOTCS:

dopMupoBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSL HAayKW WHOOPMATUKU, TOCTHKEHUSM HAYyYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOW MPAKTHUKH, 3a CUET Pa3BUTHS MPEIACTABICHUN 00
UHPOpPMAIIUN KaK O BaXKHEHIIEM CTPATETHYECKOM PECypCe Pa3BUTHS JIMYHOCTH,
rocy/lapctBa, oOIlECTBa, TOHUMAHUA POJIM HH(DOPMAIMOHHBIX MPOLIECCOB,
UH(POPMAITMOHHBIX PECypCOB M HMH(POPMAIMOHHBIX TEXHOJOTUA B YCIOBHSX
1 poBoit TpanchopmaIu MHOTUX cdep KU3HU COBPEMEHHOT'0 00IIEeCTBa;

o0OecrieyeHue YCJIOBHUH, CIOCOOCTBYIOIIUX Pa3BUTHIO AJITOPUTMHYECKOTO
MBIIIUICHUS KaK HEOOXOAMMOTO YCIIOBUS TPO(GECCHOHATHHOU IEeSTEIHHOCTH B
COBPEMEHHOM HMH()OPMAIIMOHHOM OOUIECTBE, MNPEANONAralouiero CcrnocoOHOCTh
oOyuaromierocsi pa3OuBaTh CIOXKHBIE 33Jaud Ha Oojiee MPOCThIE MOA33/JauH,
CpPaBHMBATh HOBBIE 3a]]a4H C 33/[a4aMu, PEIIEHHBIMU paHee, ONPEIeNATh ard s
JOCTHKEHUS pe3yybTaTa U TakK Jajiee;

dbopMupoBaHWEe H pPa3BUTHE KOMIETEHIIMA oOyyarommxcss B 00JacTH
UCTIOJIb30BaHUsI WH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA, B TOM YHCIIE
3HaHWM, YMEHUW W HaBBIKOB paboThl ¢ HHGOpMALMEH, MporpaMMUpPOBaHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX HU(PPOBBIX Cpellax B YCIOBUAX OOECreUeHHs
uHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTU 00YyYaIoIerocs;

BOCTIMTaHHWE OTBETCTBEHHOTO M M30MPATEIHHOTO0 OTHOIICHHUA K MH(OpMAIUu
C y4€TOM MPABOBBIX U ITUYECKUX ACTIEKTOB €€ pacIpOCTPaHEHHS, CTPEMIICHHUS K



NPOJOJKEHUI0 00pa3oBaHUs B 00JacTH WHOOPMAIMOHHBIX TEXHOJOTHUH U
CO3UIATEIIbHON JEATEIHbHOCTH C TMPUMEHEHHEM CPEACTB HWH(DOPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTtuka B OCHOBHOM 00111eM 00pa30BaHUHU OTPAXKAECT:

CYIHOCTh HMHMOPMATUKH KaK HAYYHOM JUCIUIUIMHBI, H3y4Yarolleu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOYKHOCTH aBTOMAaTH3AIMH WH()OPMAIMOHHBIX
IIPOIIECCOB B PA3IUYHBIX CHCTEMaX;

OCHOBHbIE  00JIaCTU  TNPUMEHEHHs  WH(DOpPMATUKHU, TPEXKIAE  BCETO
uH(GOpPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIEHUE U COUATILHYIO chepy;

MEXIUCIUIUTMHAPHBIN ~ XapakTep HWHDOPMATUKH ©  HHPOPMAITMOHHOM
NESATEHHOCTH.

N3yyenne wHOpMATHKH  OKa3blBae€T  CYIIECTBEHHOE  BIUAHHE  Ha
dbopMHUpOBaHNE MHUPOBO33PEHUS OOYUAIOMIETOCS], €r0 >KU3HEHHYIO ITO3UIIHIO,
3aKJIaJBIBACT  OCHOBBI ~ IOHMMAHWUS  TPUHIUIOB  (QYHKIIMOHUPOBAHHUS U
UCIIOJIb30BaHUsI MH(POPMAITMOHHBIX TEXHOJIOTHN KaK HEOOXOMMOT0 MHCTPYMEHTA
NPaKTHYECKH JIFOOOM JIeATEIbHOCTM M OJHOIO W3 Haubojee 3HAYMMBIX
TEXHOJIOTHYECKUX  JOCTH)KCHUHM  COBPEMEHHOW  [MBWIM3aUMU.  MHorue
NIpEIMETHBIC 3HAHUSA W CITOCOOBI JEATEIBHOCTH, OCBOSHHBIC O0YYAIOIIMMHUCS TIPU
u3y4eHnu WHGOPMATHUKH, HAXOAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mporecca, TaKk U B MHBIX >KM3HCHHBIX CHUTYyaIlUsAX, CTAHOBSTCS 3HAYMMBIMH JIJIS
dbopMHUpOBaHUS KAa4YEeCTB JIMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (hopMHUpOBaHUE
METanpeIMETHBIX M JIMIHOCTHBIX PE3yIbTATOB OO YUCHHS.

OcHoBHbIE 33724 yueOHoro npeamera «Mudopmarnka» — chopMupoBath y
o0yyJarommuxcs:

NMOHMMAaHUE TPUHITUIIOB YCTPONUCTBA H (YHKIIMOHUPOBAHHS OOBEKTOB
TU(POBOr0 OKPYKCHHUS, TPEICTABICHUS 00 HWCTOPUHM W TEHACHIUSAX pPa3BUTHS
nH(OpMaTUKH TIeproaa IudpoBoi TpaHchOopMalMi COBPEMEHHOTO 00IIIECTBA;

3HAHMSI, YMEHHS W HABBIKM TPAMOTHOM MOCTAaHOBKM 3aja4, BO3HUKAIOIINX B
MIPAKTUYECKON JEATENBHOCTH, JIJII UX PEIICHHUS C MOMOIIBI0 WH(OPMAITMOHHBIX
TEXHOJIOTUH, YMEHHS M HaBbIKM (DOPMaJIM30BAaHHOI'O OMHCAHMS IOCTABJIECHHBIX
3a/1ad,

0a3oBble 3HAHHMS 00 HMHGOPMAIMOHHOM MOJCIHPOBAHHMH, B TOM YHCIE O
MaTEMaTHIECKOM MOJICTTUPOBAHNH;

3HAHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp U YMEHHUE NPUMEHATH 3TH
3HaHUS JJI TIOCTPOCHHS aJITOPUTMOB pEIISeHHs 3ajlady M0 MX MaTeMaTHYeCKUM
MOJIETISIM;

YMEHUS W HaBBIKM COCTABJIICHHUS IPOCTBIX MPOrpaMM IO IOCTPOCHHOMY
aNTOPUTMY Ha OJTHOM M3 SI3BIKOB MPOTPAMMHPOBAHHUS BEICOKOTO YPOBHS,



yMEHUSI W HaBbIKA d3(PQPEKTHBHOTO HWCIONH30BAHUS OCHOBHBIX THIIOB
OPUKJIAJHBIX NpOrpaMM (MPHUII0KEHHI) 00Iero Ha3HAYeHUS U MH()OPMAMOHHBIX
CUCTEM JUTSl PEIICHUS ¢ WX IMOMOIIBIO MPAKTHUECKHUX 3a/1ad, BIIaJieHue 0a30BBIMU
HOpMamMu WHOOPMAIIMOHHOM JTHKH M TIpaBa, OCHOBaMH WH(GOPMAIMOHHON
0e30IacHOCTH;

yMEHHE TPAaMOTHO HMHTEPIIPETHUPOBATH PE3YIbTaThl PEIICHUS MPAKTUICCKUX
3a7lad C TOMOINBbI0 MH(GOPMAIMOHHBIX TEXHOJOTHHA, MPUMEHATh IOJYYCHHBIC
pe3yNbTaThl B MPAKTUUECKOMN JCSITEIHHOCTH.

Hemn m 3amaum u3ydeHUs: WHPOPMATUKH HAa YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHUs ONPENENAIOT CTPYKTYpPy OCHOBHOI'O COJEpKaHHS Yy4eOHOTro
IpeIMeTa B BUJIC CIASAYIOMNX YETHIPEX TEMaTHUECKHUX Pa3/IeiIOB:

1udpoBasi TpaMOTHOCTb;

TEOPETUYECKUE OCHOBBI MH(POPMATHKH,

ANTOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

nH(OPMaIIMOHHBIE TEXHOJIOTHH.

Ha m3yuenne mHpopmaTuku Ha 6a3oBOM ypoBHe oTrBoauTtcs 102 gaca: B 7
kiacce — 34 4Jaca (1 gac B Hemento), B 8 kiacce — 34 ygaca (1 gac B Hexento), B 9
kiacce — 34 Jaca (1 4ac B Hezeno).



COJAEP XAHME OBYUYEHUA
7 KIIACC

ndposasi rpaMoTHOCTDH

KomnbloTep — yHHBepcaibHOE YCTPOHCTBO 00pa00TKH JaHHBIX

KommbroTep — yHHMBepcaqbHOE BBIYMCIUTEIBLHOE YCTPOMCTBO, padoTarouiee
no mporpamme. THUIbl KOMIIBIOTEPOB: MEPCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHbIE
KOMITBIOTEPHI, CYIEPKOMIBIOTEPBI. MOOMIIBHBIE YCTPONCTBA.

OcHOBHbIE KOMIIOHEHThl KOMIIbIOTEpa W UX Ha3HaueHue. I[Ipomeccop.
OneparvBHasT W JOJATOBPEMEHHAasl MaMsTh. YCTpPOICTBAa BBOAAa M BBIBOJA.
CeHcopHBIN BBOJ, JATYMKH MOOWIBHBIX YCTPOWCTB, CPEICTBa OHMOMETPUYECKOM
ayTeHTU(UKAIINH.

Uctopuss pa3BuTusi KOMIBIOTEPOB W  IPOrPaMMHOIO  OOECIeUeHHs.
[Tokonenus: kommbpOTeEpoB. COBpEMEHHbIE TEHIAECHUMU Pa3BUTHS KOMIIbIOTEPOB.
CynepKoMIbIOTEPBL.

[TapannenbHble BEIYUCICHHUS.

[TepconanbHbiit kKoMnbIOTEP. [Iporieccop M ero xapakTepuUCTUKU (TaKTOBas
yacTora, paspsaHocTh). OmnepatuBHas mnamsaTh. JlodroBpemMeHHass NaMSTh.
YerpotictBa BBojia M BhiBoJa. OO0BEM XpaHMMBIX JAaHHBIX (OTNEpaTUBHAs MaMSTh
KOMITBIOTEPA, KECTKUA U TBEPJOTEIBHBIN JUCK, MMOCTOSHHAS TaMsATh CMapT(HOHA)
Y CKOPOCTh JOCTYyIA AJI Pa3INYHbIX BUJOB HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MpaBuiia pabOThl HA KOMITBIOTEPE.

IIporpamMMbl ¥ JaHHBIE

[Iporpammuoe obecnieueHue kommbroTepa. IlpukiagHoe mnporpaMMHoOe
o0OecrieueHue. CuctemHoe MIPOrpaMMHOE obecrieueHue. Cucremsl
nporpamMmMmupoBanus. [IpaBoBasi oxpaHa NporpaMMm U JaHHbIX. becruiaTHele U
yCIIOBHO-0ecIuiaTHbIe mporpaMMbl. CBOOOIHOE IPOrpaMMHOE 0OECTICUCHHE.

@aitel w1 nanku (katasmoru). [IpuHIUIBEI OCTpOoeHUS (HAHIOBBIX CHUCTEM.
[Tonmnoe ums daiina (manku). [Iyte k ¢ainy (nmanke). Pabora c¢ daiinamu u
KaTaJloraMyd CpEJICTBaMU ONEPAllMOHHOM CHCTEMBI: CO3JaHUE, KOMUPOBAHUE,
nepeMeleHne, NepeuMeHOBaHne U yaaneHne (aiaoB U mamnok (Karajaoros). THITBI
¢aiinos. CoiictBa (hailnoB. XapakTepHble pa3Mephl (DailJIoB pa3IMYHBIX THUIIOB
(cTpaHuLa TEKCTa, AJNEKTPOHHAs KHUra, (pororpadus, 3amuch NECHU, BUICOKIUII,
NOJTHOMETPAXKHBIN (GuibM). ApxuBauusg JaHHbIX. Mcnonb3oBaHue mMporpamm-
apxuBaropoB. DaitnoBeiii MeHnemkep. [louck ¢ainoB cpencTBaMu OMepauoOHHOMN
CUCTEMBI.

KommnbroTepHbie BUPYCHI U Apyrue BpPeAOHOCHBIEC MporpaMmbl. [Iporpammer
JUIS1 3AIIUTHI OT BUPYCOB.

KomnbrorepHubie ceTn



OO6benunenne xKoMmibioTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuma, BeO-
caiit. CtpykTypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsbl. [louck
uHPOpMAIIMK TIO KIIOYEBBIM CJIOBaM W 10 u300paxeHuto. JloCTOBEpHOCTH
uHopMaInu, noxydeHHou u3z MurepHera.

CoBpeMeHHbIE CEPBHUCH HHTEPHET-KOMMYHUKAIIUHA.

CereBoii »THKET, 0a30Bble HOPMBI MH()OPMALMOHHON 3TUKU M IpaBa IpHU
pabote B utepHere. CTpaTteruu 6e3onacHoro rnoseneHus: B IHTepHere.

Teoperuueckue 0oCHOBBI HHGOPMATUKHI

HNudopmanus u vHPOpMALMOHHBIE MPOLECCHI

WNudopmarus — 0JHO U3 OCHOBHBIX TIOHATHA COBPEMEHHON HAYKH.

Nupopmarus kak cBeACHUS, ITPETHA3HAYCHHBIC JIJIS1 BOCIIPUATHS YEITOBEKOM,
u wuHpOpManMi KaK  JIaHHbIE, KOTOpble MOTryT OBITb  00pabOTaHBI
ABTOMAaTU3UPOBAHHOW CHCTEMOM.

JIMCKpEeTHOCTh MaHHBIX. BO3MOXHOCTh OIMMCAaHUS HETPEPHIBHBIX OOHEKTOB U
IIPOLIECCOB C TOMOIIBIO TUCKPETHBIX TAHHBIX.

NudopmarnmonHsie mpolecchl — TMPOILECChl, CBS3aHHBIE C XPaHEHHUEM,
npeoOpa3oBaHUEM H Iepeladcii TaHHbBIX.

IIpeacraBienue uHgopmanuu

CumBon. AundaBur. MomHocTs andasuta. Pa3zHooOpaszue S3BIKOB |
angaBuToB. EcTrecTBeHHbIC U (hOpMalIbHBIE S3bIKU. AJI(aBUT TEKCTOB Ha PYyCCKOM
s3bike. J[Bowunblid andaButr. KoaM4ecTBO BCEBO3MOXHBIX CJIOB (KOJOBBIX
KOMOUWHaIui) (GUKCUPOBAHHOU JIJIMHBI B JBOWMYHOM andaure. [IpeoOpazoBanue
aoboro andaButa K ABOMYHOMY. KONMMuecTBO pa3iMyHBIX CJIOB (DMKCUPOBAHHON
JUTHHBI B ajdaBUTe ONpe1eIEHHON MOIITHOCTH.

KonupoBanne cuMBOIOB OMHOTO ajidaBUTa C MOMOIILI0 KOJOBBIX CIIOB B
npyrom andaBuTe, KoAoBas TadauIa, JEKOIUPOBAHUE.

JBonunbiii koxa. [lpencraBieHne NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B
JTBOMYHOM ayiaBUTE.

Nudpopmanmonusiii  00bEM naHHBIX. buUT — MHHHManbHas eAUHMIIA
KonuuecTBa MHGOpMAalMK — JABOMYHBIA  pa3psn. Eaununsl  u3mepeHus
uH(OpMaIMOHHOr0 00bEMa NaHHBIX. buT, 6aiiT, KunoOaiT, MeradaiT, ruradamT.

CkopocTh niepeayu JaHHbIX. EIUHUIBEI CKOPOCTH TIepeiauy TaHHbBIX.

KomnpoBanne TekcTtoB. PaBHOMmepHbli kox. HepaBHOMEpHBIM — KOZ.
Komupoka ASCIl. Bocbmubutasie koaupoBku. [loHsTHE 0 KOAMPOBKAxX
UNICODE. JlekomupoBaHue COOOIICHUN C HCIOIB30BAHUEM PaBHOMEPHOI'O U
HEpPaBHOMEPHOro Koaa. MTHpopMalOHHBIN 00BEM TEKCTA.

Hckaxenne nHGpopMaluy Mpu nepeaye.

OOmiee mpencrapieHue 0 HUGPPOBOM MPEICTABICHUU ayJIHMOBU3YaJbHBIX U
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanme uBera. IlBeroBeie wmomenu. Mogens RGB. ['mybuna
kogupoBaHnus. [lanurpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue uzooOpaxkenuil. [lukcens. OueHka
UH(GOPMAIIMOHHOTO 00bEMA rpadUUeCKUX TAHHBIX JIJISl PACTPOBOTO U300PAKEHUSI.

KonupoBanue 3Byka. PazpsaHocts n yactora 3anucu. KonmyecTBo KaHAIOB
3aMHCH.

OueHka KOJMYECTBEHHBIX IapaMETpPOB, CBSI3AHHBIX C MPEACTaBICHUEM U
XpaHEHHEM 3BYKOBBIX (pailyios.

HNudopmannoHHbie TEXHOJIOTHU

TexkcToBBIE JOKYMEHTHI

TekcToBbIE AOKYMEHTHI MU HMX CTPYKTYpHbIE 3JE€MEHThI (cTpaHula, ad3arl,
CTpOKa, CJI0BO, CUMBOJI).

TekcToBBIM NIPOLIECCOP — HMHCTPYMEHT CO3JAaHUS, PEOAKTUPOBAHUA W
dbopmaTupoBanus TekcToB. [lpaBuina Habopa Tekcra. PemakTupoBaHue TEKCTa.
CgoiictBa cumBosioB. Ilpudt. Tumsl mpudToB (pyodsieHbIe, C 3aceuyKkamw,
MoHomupuHHbIe). [lonmyxupHoe u KypcuBHOe Hauepranue. CBoiicTBa ab3aileB:
IPaHULIBI, a03alHBIA OTCTYII, UHTEPBAJI, BhIpaBHHUBaHME. llapameTpbl cTpaHULBL
CruneBoe ¢popMaTupoBaHUE.

CrpykTypupoBaHue HH(POPMAIMKM C TIOMOIIBIO CIOUCKOB U  TaOuIl.
MHuoroypoBHeBble ciicku. [lo0aBieHne Tabnuil B TEKCTOBbIE JOKYMEHTHI.

BceraBka n300pakeHuil B TEKCTOBbIE JOKYMEHThl. OO0TeKkaHne U300pakeHui
TEKCTOM. BKIIIOueHHE B TEKCTOBBI TOKYMEHT auarpamm, (popmys, HyMepanuuu
CTpaHULl, KOJJOHTUTYJIOB, CCBIJIOK U IPYTUX AJIIEMEHTOB.

[Iposepka nmpaBonucanus. PaccraHoBka nepeHoOCcoB. ['0J10COBOM BBOJA TEKCTA.
OnTtnyeckoe pacno3zHaBaHue TekcTa. KommberoTepHsblil nepeBoa. Mcnonb3oBaHue
cepBucoB MHTepHeTa 151 00pabOTKU TEKCTa.

Komnblorepuas rpaguka

3HAKOMCTBO C TpaUUeCKUMHU pEeIaKTOpaMH. PacTpoBble PHUCYHKH.
Ucnonw3oBanue rpaduueckux NpUMUTHUBOB.

Omnepanuu penakTupoBaHus rpaduyecKkux 00bEKTOB, B TOM YHCIIE HU(PPOBBIX
dororpaduii: u3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpa)keHue, padbora C
oOnactsiMu  (BbIACIEHUE, KOMUPOBAHME, 3aJlMBKAa IIBETOM), KOPPEKIUs IIBETA,
SAPKOCTU U KOHTPACTHOCTH.

BekropHas rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpPelICTBAMH TEKCTOBOT'O MPOIECCOpa WM JAPYTUX NporpamMm (TPUIIOKEHHH).
JloOaBiieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTuMeauiiHbIE TPEe3eHTAIIUN

[ToaroroBka MynbTUMEIUNUHBIX Npe3eHTaunii. Cnaiin. JlobaBiaeHue Ha ciaiin
TeKCTa U n300pakeHuii. Pabora ¢ HECKOJIBKUMH ClIaiijIaMHu.



JlobaBneHne Ha  Cllaill  ayAUMOBU3YalbHBIX  JAHHBIX. AHUMaLMs.
I'unepccpuikm.

8 KUIACC

TeopeTnueckne 0CHOBbI HHPOPMATHKH

CucreMbl CUUCTICHUSA

Hemno3unmonuble W MO3UIIMOHHBIE CUCTEMbI  CYHCIECHUS. AJ(aBurT.
OcnoBanue. Pa3zsépuytas popma 3amucu uncna. [lepeBoa B JECATUUHYIO CUCTEMY
4yuCel, 3aMUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHMUS.

PumMmckas cucrema cuncieHus.

JIBonyHas cucteMa cuuciieHus. [lepeBon nenbix uncen B npenaenax ot 0 go
1024 B pABOMYHYIO cHUCTEMY cUHMCIEHUs. BocbMepuyHas cucTeMa CUYUCIIEHUS.
[TepeBo uncen U3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U JICCITUYHYIO CUCTEMBbI
u obparHo. IllectHamuarepuunas cucrema cuucieHus. llepeBon uwucen wu3
IECTHAAUATEPUYHON CHCTEMBbl B JIBOMYHYIO, BOCBMEPHUHYIO U JIECITUUHYIO
CUCTEMBI U 0OpPATHO.

Apudmernyeckue onepaiuu B TBOUYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MaTeMAaTHYeCKOM JIOTUKH

Jlornueckue BbICKa3biBaHUA. JIormyeckue 3HAUYCHUS  BBICKA3bIBAHUM.
DJleMEHTapHble M COCTAaBHBbIE BBICKA3bIBaHUs. Jlormueckue omnepamuu: «u»
(KOHBIOHKIIUSI, JIOTUYECKOE YMHOXEHHUE), <«WIn» (IAU3BIOHKIHUS, JIOTUYECKOE
CIIOXKEHUE), «He» (Jloruyeckoe orpuuanue). [Ipuopurer jsoruyeckux orepanuu.
OnpeneneHne HICTUHHOCTU COCTaBHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOASIIMX B HEr0 SJEMEHTApHbIX BbICKa3bIBaHWd. Jlornueckue
BbIpakeHus. [lpaBuiia 3amucu Jorudyeckux BbipakeHui. IlocTpoenue Talmuil
VCTUHHOCTH JIOTHYECKUX BBIPAKEHUU.

Jloruueckue 31eMEHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBAMU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBaHME

HcnosHuTE M ¥ AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUA

[Tonatne anroputma. HcnonHuUTeNW anropuTMOB. AJNTOPUTM Kak IUJIaH
yIpaBJIEHUS UCTIOJHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu ajroputma (CIOBECHBIM, B BHJIC
0JIOK-CXEMBI, IIporpamma).

AJITOpUTMHUYECKHE KOHCTPYKUHMHU. KOHCTpYyKIHs «ciienoBaHue. JIMHEMHBIMI
anroput™.  OrpaHu4eHHOCTh  JIMHEHHBIX  QJTOPUTMOB:  HEBO3MOXXHOCTh
NPEAYyCMOTPETh 3aBUCUMOCTh IOCIEAOBATEILHOCTH BBIMOJIHIEMbIX JIEUCTBUI OT
UCXOJIHBIX JaHHBIX.



KoHcTpykiusi «BeTBiIeHUE»: MONMHAs M HemoiHas (opmbl. BeimonHenne u
HEBBITIOJTHEHNE YCIOBUSI (MCTUHHOCTh U JIOKHOCTh BbICKa3biBaHMs). [IpocTeie u
COCTaBHBIE YCIIOBHSI.

KoHcTpyKIusi «IOBTOPEHHUS»: LUKIBI C 33JaHHBIM YKCIOM MOBTOPEHUH, C
YCJIIOBHUEM BBITIOJTHEHUS, C IEPEMEHHOMN ITUKJIA.

Pazpabotka nmns ¢GopMalbHOTO HMCHOIHUTENS aJIrOpUTMa, MPUBOSIIETO K
TpeOyeMoMy pe3yJbTaTy IMpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C MCIIOJIb30BAHUEM I[MKJIOB M BETBJICHUU s
ynpaBiieHuss (HOpPMaIbHBIMUA HCTIONHUTESIMU, TakuMmu Kak PoGot, Uepenamika,
UepréxHUK. BBbIIOIHEHHWE  QJIrOPUTMOB  BPYYHYIO UM Ha  KOMIIBIOTEpE.
CuHTakcH4ecKue U JJIoruueckre ormuoku. OTKa3sbl.

A3bIK NpOrpaMMHUPOBAHUSA

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIxoibHBIH
AnroputMudecKkuil S3bIK).

Cucrema nporpaMMHpPOBAHMS: PENAKTOP TEKCTAa IPOrpaMM, TPAHCIATOD,
OTJIaTYUK.

[lepemennasi: tun, ums, 3HaueHue. Llenble, BelleCTBEHHbIE U CHMBOJIbHbBIC
nepeMeHHbIE.

Omneparop mnpucBauBaHus. ApU(YMETUYECKHE BBIPAKEHUS U TMOPSAOK HX
BbluncieHus. Onepanuu ¢ LEIbIMUA YUCIaMU: LEI0YHUCICHHOE JE€IE€HUE, OCTaTOK
OT JIEJICHUS.

BerBnenus. CocTaBHble YCIOBUS (3alUCh JIOTMYECKUX BBIPAXKECHUM Ha
U3y4aeMoOM sI3bIKe MporpammupoBaHusi). Haxoxnenne MUHUMyMa U MakCUMyMa
U3 JIBYX, TPEX U YETBIPEX uucell. PenieHrne KBagpaTHOrO YpaBHEHUS, UMEIOIIETO
BEIIIECTBEHHBIE KOPHHU.

HuanoroBass oOTJIaJka NPOrpaMM: [OIIArOBOE€ BBINOJHEHUE, MPOCMOTP
3HAYEHUN BETMYUH, OTJIaJ0YHBIN BBIBOJI, BEIOOP TOYKU OCTaHOBA.

[Hukn ¢ ycnoBuem. AnroputM EBKiMga st HaXOXIEHUS HAWOOJBIIETO
o0IIero AeauTeNsl OBYX HaTypaidbHBIX unced. Pa3OueHue 3amucu HATYpajabHOTO
yycia B IMO3UIIMOHHOW CHCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeTbHBIE IU(DPHI.

[ukn ¢ mepeMeHHOW. AJTOPUTMBI MPOBEPKU JIETUMOCTH OJHOTO IIEJIOro
4yucia Ha APYroe, NpOBEPKU HATYPAJIBHOI'O YHCIIA HA MIPOCTOTY.

O6paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [lomcu€r 4YacTOThl MOSIBIEHUS CHUMBOJA B
ctpoke. Bcrpoennbie GyHKIMU 17151 00pabOTKU CTPOK.

AHaJIu3 aJIropuTMoOB



Ompenenenre BO3MOXKHBIX PE3YJIbTATOB Pa0OTHl QJITOPUTMA TPH JAHHOM
MHOKECTBE BXOIHBIX JaHHBIX, OINPEACIICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOISIINX K TAHHOMY PE3YJIbTaTYy.

9 KIIACC

IHu¢ppoBas rpaMoOTHOCTH

I'no6anbHas cetb UHTEpHET U cTpaTeruu 0€30MacHOro NMoOBeJAeHUN B Hel

I'mobanvhas cers Untepuer. IP-aapeca y3moB. CereBoe XpaHEHHUE TaHHBIX.
MeTo1bl HHAMBHIYAJIBHOTO U KOJUIEKTUBHOI'O pa3MEIIeHUs] HOBOM MH(OpMaluu B
WNurepnere. bonblive naHHble (MHTEpHET-IAHHbIE, B YaCTHOCTH JaHHbIE
COILIMANIbHBIX CETEeN).

[Tonsitue 00 wHbOpMAIIMOHHONW 0€30MacHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e30macHOCTH MpU paboTe B TNIOOATHHOM CETH U METOAbI MPOTUBOJACHCTBUS UM.
[IpaBmia Oe3omacHOW ayTeHTHUPUKAIMU. 3amuTa JUYHOM HHPOpPMAIUU B
Nurepuere. bezonacHeie crparerun noseneHuss B MutepHere. [lpenynpexnenue
BOBJICUCHHUSI B JIECTPYKTHBHBIE M KPUMHUHAIbHBIE (DOPMBI CETEBOW AKTUBHOCTH
(kuOepOyJIITUHT, PUILHUHT U ApyTrUe GOpMBI).

Pa0Gora B MH(pOPMALIMOHHOM NPOCTPAHCTBE

Bunsl nestensHocTy B UHTEpHETE, MHTEPHET-CEPBUCH: KOMMYHUKAITMOHHBIE
cepBHCHI (TMOYTOBas Clyx0a, BUIACO-KOH(EPEHII-CBSI3b U JPYTHE), CIpPaBOYHbBIC
CIyXObl (KapThl, pacHUCaHHsI M JPYIHE), IOHCKOBBIE CIYKObI, CIIyKOBI
OOHOBJIEHUS TPOrpaMMHOr0 obecrieueHuss U Apyrue ciayxObl. CepBUCH
rocyapcTBeHHbIX ycnyr. O0aunble XpaHWiIulia AaHHbiX. CpencTBa COBMECTHOM
pa3paboTku JoKyMeHTOB (oHnaiH-oducse!). [Iporpammuoe obOecrieueHre Kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE M IpaUuyecKue peaaKkTOpbl, Cpelbl pa3padOTKu
IPOrpaMM.

Teopernueckne 0CHOBbI HHPOPMATHKH

MoaenupoBaHue KaKk MeTO MO3HAHUS

Mopnens. 3anauu, pemaeMble ¢ MOMOIIbIO MoaenupoBanus. Knaccupukanum
monened.  MarepuanbHbie  (HaTypHble) U WH(POPMAIMOHHBIE  MOJIENH.
HenpepsiBHbIe W auckperHbie moaenu. Vmuranmonnesle monenu. HMrpossie
monenu. OIleHKa aJeKBATHOCTU MOJIEIU MOJEIUPYEMOMY OOBEKTY U LENISIM
MOJIETTUPOBAHUSI.

Tabnuunbie mogenu. Tabnuila Kak MpeACTaBICHUE OTHOLLICHHUS.

ba3el nmannbix. OTOOp B TaOIMIE CTPOK, YAOBJICTBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pedpo, myTb. OpueHTUPOBAHHBIE U HEOPHUEHTUPOBAHHBIC
rpadel. Jnuna (Bec) peOpa. BecoBas matpuma rpada. dnuHa nyTH Mexay
BepmmHaMu rpada. [louck ontumaneHoro mytu B rpade. HauanpHas BeprnmHa



(MCTOYHUMK) ¥ KOHEYHAs BEPIIMHA (CTOK) B OpPUCHTHPOBAHHOM Tpade. Beraucnenne
KOJIMYECTBA IMyTEW B HAIIPaBJIECHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepmimHa (y3en), Juct, pedpo (myra) nepeBa. BricoTa
nepesa. [lognepeso. [Ipumepsl ucnons3oBanus nepeBbeB. [lepebop BapuaHTOB C
IIOMOLIBIO JIEPEBA.

[lonaTe wmaTeMaTHuecKkoM Mojenu. 3ajaud, peniaeMble C MOMOIIBIO
MaTeMaTHYECKOro (KOMIBIOTEPHOr0) MoieupoBanus. OTandne MaTeMaTH4eCKon
MOJIETM OT HATYpHOW MOJENM M OT CJIOBECHOT'O (JIMTEPATypHOrO) OIHMCAHUS
oOBeKTAa.

DTtanbl KOMIIBIOTEPHOTO MOJEIUPOBAHHUS: MOCTAHOBKA 3aJa4M, MOCTPOEHHUE
MaTeMaTUYECKONW MOJENH, MPOrpaMMHasl pean3aiiusi, TECTUPOBaHUE, ITPOBEACHUE
KOMITBIOTEPHOI'0 SKCIIEPUMEHTA, AHAJIU3 €r0 PE3YyJbTaTOB, YTOUHEHUE MOJEIH.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

Pa3paborka aJiropuTMOB H IPOIrPamMM

Paz6uenue 3amaun Ha noazagaud. CocTaBleHHE AITOPUTMOB U MPOTPAMM C
UCIIOJIb30BAaHUEM BETBJICHHM, IUKIOB M BCIOMOTATEIbHBIX aJTOPUTMOB IS
yOpaBJi€HUs UCMIOJIHUTEIEeM POOOT WM APYrUMU HUCHOTHUTEISIMH, TaKUMHU Kak
UYepenaika, YepTEXHUK U JPYTUMH.

Tabnuuynbie BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CoCTaBlIeHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIINX THUIIOBBIE AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHCIIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3bIKOB mporpammupoBanms (Python, C++,
[Tackanb, Java, C#, I1IkoabHBIN ANTOPUTMUYECKHH S3BIK): 3aTI0THEHUE YHCITIOBOTO
MacCuBa CIIy4ailHBIMH YMCJIAMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
4yucesl, HaXOXKJIEHHE CYMMbl 3JIEMEHTOB MAacCCHUBa, JIMHEHHBIN MOUCK 33JaHHOTO
3HAQYeHUsI B MAacCUBE, MOACYET DJIEMEHTOB MACCHUBA, YAOBJIETBOPSIOIIUX
3a/IJaHHOMY YCJIOBHIO, HaXOXKJIE€HHE€ MHUHUMAJIBLHOIO (MAaKCHUMaJbHOTO) 3JIEMEHTa
maccuBa. COpTUpOBKAa MacCHUBa.

OO0paboTka MOTOKA AAHHBIX: BBIYHUCIECHUE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(PpMETHIECKOTO, MHUHUMAJIBHOTO W MAaKCUMAaJbHOTO 3HAYCHHS DJIECMEHTOB
MOCJIEIOBATENIbHOCTH, YIOBIETBOPSIOIUX 3aJaHHOMY YCIIOBHUIO.

Yupasienue

VYmpasnenune. Curnan. Obpartnas cBsi3b. [lonydenue curaaaoB oT mUQPPOBBIX
JNATYUKOB  (KacaHWsl, pAcCTOSIHUSA, CBeTa, 3Byka u Jpyroro). I[Ipumepsi
UCIIOJIb30BaHUSl  MpPHUHIMIA OOpaTHOM CBSI3M B CUCTEMax  YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMHM C TIOMOIIBIO JIaTYUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[Ipumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMpaBJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHCTEMe, CBapoYHas JMHHUS aBTO3aBOJla, ABTOMATU3WPOBAHHOE



yIpaBJIEHHE OTOIUIEHHEM JI0OMa, aBTOHOMHAsl CUCTEMa yNPAaBJICHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYrUe€ CUCTEMBI).

HNudopmanmoHHbIe TEXHOJIOT MU

JJIeKTPOHHbIE TAOJINIBI

[Tonsitue 00 >MeKTPOHHBIX Tabnunax. TUIBI JAaHHBIX B sSTYEHKAX DJIEKTPOHHOM
tabnuiubl. PenaktupoBanue u (popmatupoBanue Tabnui. BcerpoeHHble (yHKUIUU
JUIsl TIOUCKa MaKCMMyMa, MHHHUMYMa, CYMMBl U CpEAHEro apupMeThuyecKoro.
CopTupoBKa JaHHBIX B BBIJCIEHHOM JuanaszoHe. lloctpoenue puarpamm
(rucTorpamMMma, KpyroBasi aWarpamMma, TOYe€YHas auarpamma). Beibop Twuma
JarpaMMal.

[IpeobpazoBanue Gopmyn npu xKonupoBaHuu. OTHOCUTEILHAS, a0COMIOTHAS
Y CMEILIaHHAs aJipecausl.

VYcnoBHBIE BBIYHCIEHUS B JJIEKTPOHHBIX Tabmuuax. CyMMHUpOBaHHE U
NOJCYET 3HAYEHUMN, OTBEYAIOIIMX 3aJaHHOMY YycioBHio. OO0paGoTka OO0NBLINX
HAOOpOB JaHHBIX. YKMCIIEHHOE MO/IEIUPOBAHUE B JIEKTPOHHBIX TaOIHIIaX.

NudopmanmoHHbie TEXHOJOTHN B COBPEMEHHOM 0011IeCTBE

Ponb nH(pOpMAIIMOHHBIX TEXHOJIOTUH B PA3BUTUN SKOHOMHKH MHUpPA, CTPAHBI,
pernoHa. OTKpbIThIE 00pa30BATEIbHBIE PECYPCHI.

[Ipodeccun, cBszanubie ¢ UHPOPMATUKON ¥ UHGOPMAIIMOHHBIMU TEXHOJIOTHSIMU:
BeO-IM3aiiHep, MPOTPaMMUCT,  pa3pabOTUMK  MOOWIBHBIX  MPHUIOKEHUH,
TECTUPOBILUK, APXUTEKTOP MPOrPaMMHOIO OOECIEUEHHUs], CIEUHAIUCT IO
aHaJNIM3y JAHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuenne wuHOpMATHKH Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS
HAIPABJIICHO HA JOCTHKEHUE OOYYaIOUMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
PEAMETHBIX Pe3yJIbTaTOB OCBOEHUS COAEPKAHUSI YU€OHOT 0O IIPEeIMETA.
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJIEHHOCTh HA pelIeHUue 3ajay
BOCIIUTAHUS, Pa3BUTHS W COLMAIM3ALMU OOYYaIOIIUXCS CPEACTBAMU Y4EOHOIO
npeamera.

B pesynbrate u3zyueHuss MHOOPMATUKM Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHus y oOydaromierocsi 0yayT cqopMUpOBaHbl CIAEAYIOIIME JTUYHOCTHBIE
pe3ynbTaThl B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHUE K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACJIEJIUI0, MIOHUMaHWE 3HA4Y€HUS MHPOPMATUKHU KaK HAYKH B KU3HU
COBPEMEHHOI'0 OO0IIeCTBa, BIIaJieHUE JOCTOBEpPHOW WH(MOpMAIMENd O MepeaoBhIX
MHUPOBBIX W OTEYECTBEHHBIX JOCTIDKCHHMSIX B 00JacTh WHPOPMATUKH U
MH()OPMAIIMOHHBIX TEXHOJIOTMH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
1 poBoii TpaHC(hOpMAIIMU COBPEMEHHOI'0 00I1IeCTBa;

2) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OpHEHTAIlHs Ha MOPAaJIbHBIC IIEHHOCTH U HOPMBI B CUTYaIlUSIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTh OIICHUBATh CBOE MOBEJECHUE U MOCTYIKH, a TAaK)Ke MOBEJICHUE
Y TIOCTYIIKH IPYTUX JIOJI€H C O3UIIUKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS TIOCIIEICTBUM TOCTYNKOB, AaKTUBHOE HENPUATHE aCOUHUAIBHBIX
MOCTYNKOB, B TOM uuciie B IHTepHeTe;

3) rpa:kIaHCKOr0 BOCIIUTAHUSA:

Npe/ICTaBlIEHHEe O COLHUAIbHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIEHWH B KOJUIGKTUBE, B TOM YHCJIE€ B COLMAJIBHBIX COOOIIECTBAX,
coOoiecHue TpaBWJl 0OE30MaCHOCTH, B TOM YMKCIIE€ HAaBBIKOB 0€30MacHOr0
MOBEJICHUSI B MHTEPHET-CpE/ie, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOM
JIESITENHbHOCTA TPU BBITIOJHEHUM Y4YeOHBIX, MO3HABATENBHBIX 3a]ad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHME K B3aUMOIOHMMAHHMIO M B3aWMOIIOMOIIU B
mpoiiecce 3TOM y4eOHOM NeaTeIbHOCTH, TOTOBHOCTh OIIEHUBATH CBOE MOBEJCHUE U
MOCTYIKA CBOWX TOBApPHWINEH C TO3UIIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

4) HeHHOCTell HAYYHOIr 0 MO3HAHMS:

c(hOopMUPOBAHHOCTh MHUPOBO33PEHUYECKHUX MpPEACTaBICHUNA 00 HHGpOpMaIUU,
UH()OPMAIIMOHHBIX npoiieccax u UH()OPMAIIMOHHBIX TEXHOJIOT USIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW W OOIIECTBEHHOM
MPaKTUKW U COCTABISIONINX 0a30BYI0 OCHOBY JJIsl TOHUMAHUS CYITHOCTH HAYYHOMH
KapTUHBI MUPA;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHIO, OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH W
ypOBHS1 00y4Y€HHS B JaJIbHEHIIIEM;

OBJIaJICHUE€ OCHOBHBIMH HABBIKAMHM HCCIIEJOBATEIICKON JI€ATEIBbHOCTH,
YCTaHOBKAa HAa OCMBICJIICHHE OIbITa, HAOIOJEHUHN, MOCTYNKOB U CTpEMIICHUE
COBEPIIECHCTBOBATh MYTH JIOCTMXKEHUS HHAWBUIYAIbHOTO U KOJUIEKTUBHOTO
0J1arononyyus;

c(hopMUPOBAHHOCTh WH()POPMAIIMOHHOW KYJIBTYphl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITETTLHON palbOThl C Yy4E€OHBIMH TEKCTAMHU, CIIPABOYHOW JIHTEPATYpPOH,
pa3HOOOpa3HBIMU CpeACTBAMU WH()OPMAITMOHHBIX TEXHOJOTHH, a TAaKXKE YMEHUS
CaMOCTOSITEIILHO ONPEAEIISTh LEIH CBOEr0 OOy4YeHHMsI, CTAaBUTh U (hOPMYIUPOBATH
JUist ce0si HOBbIE 3ajjauM B yuy&€0e M MO3HABATEIbHOM NI€ATEIbHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOECH MO3HABATEILHOMN JACATEIIbHOCTH;

5) opmMupoBaHUsI KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU MU3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0pOBbIO, yYCTaHOBKA Ha 3/I0POBBIM 00pa3 >KU3HU, B TOM YHUCIE U 3a CUET
OCBOCHMSI W COONIOZCHHS TpeOoBaHWI Oe30macHOM »JKCIUTyaTalliud CpEeACTB
MH()OPMAIIMOHHBIX 1 KOMMYHUKAIITMOHHBIX TE€XHOJIOTUIA;

6) TPy10BOr0 BOCIUTAHMS:

UHTEpEC K TMPaKTUUYeCKOMY M3yueHUI0 mpodeccuit u Tpyma B chepax
npodeccruoHaIbHOM NEeSATENbHOCTH, CBSI3aHHBIX c WH(OPMATHKOM,
IPOrPaMMHUPOBAHUEM W HWH(POPMAIMOHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha
JTOCTHXKEHUSAX HAYKU MH(OPMATHUKHU U HAYyYHO-TEXHUUYECKOTO IIporpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOCHHWE HWHIWBUIYAIbHOW TPACKTOPHUH
o0pa3oBaHUSI M O>KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX M OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTE;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMSA

OCO3HAaHHE TJI00aTBLHOTO XapakTepa IKOJIOIMUECKUX MpoOJeM M MyTel ux
pemieHusi, B TOM 4YHCIE C Yy4E€TOM BO3MOXHOCTEH WHMOOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

8) amanTanum o0y4yaronmerocsi K M3MEHAIOIUMCH YCJIOBHSAM COIMATBHOM
U NPUPOIHOM Cpebl:

OCBOCHHE OOYYarOUIMMHUCS COLMAJIIBHOIO OIbITAa, OCHOBHBIX COLIMAJIbHBIX
poJiel, COOTBETCTBYIOIUX BEAYUIEH NEATETbHOCTH BO3pACTa, HOPM W MPaBUII
OOIIECTBEHHOT O MOBEAEHUs, (DOPM COLIMATIbHOM KU3HU B TPYIIMaX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOUIMX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMmeTHble pe3yabTaTbl OCBOCHHS MPOrpamMMmbl IO HH(OpPMATHKE
OTpaXKalOT  OBJIAJICHUE  YHHUBEPCAIbHBIMU  y4YE€OHBIMH  JEUCTBUAMH  —
NIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU, PETYIATUBHBIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

YMEHHE OIpeaesiTh IOHATHSA, CcO37aBaTh OOOOIICHUS, YCTaHABIMBATH
aQHAJIOTUH, KJIACCU(UIIMPOBATh, CAMOCTOSTEIILHO BBIOMPATh OCHOBAaHHS U
KpUTEpUU JJIs1 KJIacCU(pUKAIMK, yCTaHABIMUBATh MPUYMHHO-CJICICTBEHHbBIE CBSI3H,
CTPOUTH JIOTMYECKUE PACCYXKICHHUA, JeJIaTh YMO3AKIIOUYEHUS (MHIYKTUBHBIC,
JETYKTUBHBIC U TI0 aHAJIOT'MH) U BBIBOJIBI,

yMEHHE CO03/laBaTh, MPUMEHSITh W MPeoOPa3OBbIBATH 3HAKUM W CUMBOJIBI,
MOJIEJIM U CXEMBI JIJISl PEIIeHUs] YUeOHBIX U MMO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEILHO BBIOMPATh CIOCOO pelieHus yaeOHOW 3ajaun (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHHS, BHIOMpATh HanOOJIee MOAXOAANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBareibCKue 1eHCTBUS:

dbopMyIHpOBaTh BOMPOCH], (UKCHUPYIONIAE pPa3pblB MEXKIY pEalbHBIM U
KEJIaTeITLHBIM COCTOSIHUEM CUTYaIluu, O0BEKTa, U CAMOCTOSTEIILHO YCTAaHABINBATh
HCKOMOE U JJaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, TTOJTYYEHHYIO
B XOJI€ UCCJICIOBAHUS;

IIPOTHO3UPOBATH BO3MOKHOE JalbHEWIIIEe Pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJEJACTBUS B AQHAJTIOTMYHBIX WJIM CXOAHBIX CUTYalMsIX, @ TAKXKE BbIJIBUTATh
MIPEANONIOKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

BBISIBIISAITE JeUIIUT WHGOPMAINK, NaHHBIX, HEOOXOMHWMBIX IS PEIICHUS
IIOCTABJICHHOM 3aJa4M;

MPUMEHSTh PA3JIMYHbIC METO/bl, HHCTPYMEHTHI U 3alpOChl MPU IOUCKE U
orbope mHOOpPMALMM WIM JIaHHBIX W3 HCTOYHHKOB C YYETOM TIPEIIOKEHHON
y4eOHOM 3a7]a4M U 3aJIaHHBIX KPUTEPHUEB;

BBIOMpaTh, aHAIW3UPOBATh, CHUCTEMATHU3UPOBATh UM HUHTEPIPETUPOBATH
uH(OOPMAIINIO Pa3IMYHbBIX BUI0B U (DOPM TPEACTABICHHUS;

CaMOCTOSITCILHO  BBIOMpaTh  ONTHMalbHYIO  (OpMYy  NpPEICTABICHUS
uHbOpMAIIM W WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, MTHOU rpadukoil U uX KOMOWHAIUSIMU,

OIICHUBATh HAAEKHOCTh HMHGPOPMAIMKA TI0 KPUTEPHUSAM, IPEAJIOKESHHBIM
yauTesIeM Wik cPOopMyIHPOBAHHBIM CaMOCTOSTEIHHO;



3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATHU3UPOBATH WH(OpMAITHIO.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe 1eHCTBUA

Oo0menue:

COIMOCTABIISATh CBOU CYKJICHUSI C CYKIEHUSMU JIPYTUX YYACTHUKOB JIMAJIOra,
Oo0OHapyXUBaTh Pa3IM4Me U CXOACTBO MO3ULIUIA;

nyOJIMYHO TPEJCTABIATh PE3YIbTAThl BHIIOJIHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCJICJIOBAHUS, IPOCKTA);

CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUIEHHA C Y4€TOM 3ajad
NpE3eHTalud U OCOOEHHOCTEN ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBIISTh
YCTHBIE€ U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WJUTFOCTPATUBHBIX MaTEPHAJIOB.

CoBMecTHAasl 1eATEJILHOCTb (COTPY/AHHUYECTBO):

IIOHMMAaTh U MCIIOJIB30BaTh IIPEUMMYIIECTBA KOMAaHIHON W WHIMBUIYaJIbHOU
paboThl MpHU pElIeHUH KOHKPETHOW MpoOJIeMbl, B TOM 4YHCIE IPHU CO3JaHUU
UH(GOPMAITMOHHOTO TIPOTYKTA;

OPUHUMATh L€ COBMECTHOW MH(OPMAILIMOHHOM NEATEIbHOCTH IO cOopy,
obpabotke, mnepenade, Qopmanuzanud HHPOPMAIUM, KOJJIEKTUBHO CTPOMUTH
JeUCcTBUS N0 €€ JOCTHXKEHUIO: PACTIPENENsATh POJIH, JOrOBAPUBATHCS, 00CYXAATh
IPOLIECC U PE3YJIBTAT COBMECTHOM padOTHI;

BBINIOJIHATh CBOKO 4acTh paboOThl ¢ MH(pOpManued Win WHMOPMALUMOHHBIM
OPOAYKTOM, JOCTUTasi KaueCTBEHHOI'O0 pe3yJbTaTa IO CBOEMY HAIPaBICHUIO U
KOOPJAMHUPYS CBOU JEHCTBUA C IPYTUMH WICHAMH KOMAH/IbI;

OLIEHMBATh KaueCTBO CBOEI0 BKJIaJa B OOLIMI1 HHPOPMALIMOHHBINA MPOTYKT O
KPUTEPUSIM, CaMOCTOSITEIBHO c(hopMyIHpPOBAHHBIM y4aCTHUKaMU
B3aUMOJICHCTBYSI;

CPaBHUBATh pE3YyJbTaThl C MCXOJHOM 3aJadel M BKJIAJ KaXJO0ro 4ieHa
KOMaHJIbl B JOCTHXKCHHE pE3YJIbTAaTOB, PA3ACNATh c(hepy OTBETCTBEHHOCTH H
IPOSBIIATh TOTOBHOCTD K MPEJOCTABICHUIO OTYETA TIEpE]] TPYIIIOi.

PeryasiTuBHbIE YHHBepPcaJbHbIe YUeOHbI€ AeiicTBUS

Camoopranusanus:

BBISBIIITh B JKM3HCHHBIX M YYCOHBIX CHUTYyaIlUsSX NPOOJEMBI, TpeOyromue
pEIICHWS;

OPHUEHTHUPOBAThCS B PA3IMYHBIX TOAXOJaX K TIPUHATHIO PEIICHUM
(MHIUBUIYAJIbHOE MPUHATHE PEIICHUH, IPUHSATHE PEIICHUH B TPYIIIE);

CaMOCTOSITCJILHO COCTABJIATh AJITOPUTM PEIICHHS 3ajadyu (MW €ro 4YacTh),
BEIOWpATh CIIOCOO pemieHus] y9eOHOH 3a1aun ¢ Y9ETOM HMEIOITUXCS PECYPCOB |
COOCTBEHHBIX BO3MOXHOCTCH, apryMEHTHpPOBATh MpeiaraeéMble  BapHUaHTHI
PEILIECHNUI;



COCTaBJISATh IUIAH JEUCTBUU (IJIaH pealu3alid HAMEUEHHOr0 ajropurMa
pelieHus), KOPPEKTHUPOBATh MPEMJIONKEHHBIA alroOpuT™M C YYETOM TOJY4YEHUS
HOBBIX 3HAHUM 00 U3yuyaeMOM OOBEKTE;

Jenatb BBIOOp B YCIOBHUSIX TIPOTUBOpPEYMBOM HHpoOpManuu u OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMOKOHTPOJIb (peduiekcus):

BJIJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIINU U pedIIeKCHH;

JaBaTh OLICHKY CUTyalluu U Mpeiarath IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT W MPEABUIETh TPYIAHOCTU, KOTOPbIE MOT'YT BOBHUKHYTh
Opy pelleHnd Y4eOHOM 3aj1auyd, aJanTUpPOBaTh pEIICHWE K MEHSIOMUMCS
00CTOSATEILCTBAM,;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTH)KEHHS)  Pe3yJbTaToB
WH(GOPMAITMOHHON NIeATeTLHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OTBITY, YMETh
HAXOJIUTh TO3UTUBHOE B IPOU3OIICAIICH CUTYaIINH;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHMBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMIUOOK, BO3ZHUKIIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa IEJIU U YCIOBUSIM.

IMOIHOHAJLHBIN HHTEJJIEKT:

CTaBUTbH ce0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMATh MOTHUBBI U HAMEPEHHUS
JIPYTroro.

IIpunsiTHe cedst M APpyrux:

0CO3HABaTh HEBO3MOXHOCTh KOHTPOJUPOBATH BCE BOKPYT JaXKE B YCIOBUSIX
OTKPBITOI'O JIOCTYTIA K JIFOOBIM 00BEMaM HHGOPMAITUH.

IHPEJMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 7 kJjacce y oOydaromerocss OyayT c(opMHUpOBaHbBI
CJIEIYIONTUE YMEHHUSI:

MOSICHSITh Ha npuMepax CMBICIT MOHITUI «HpOpManUY,
«uHGOpPMAIUOHHBIA  mpoleccy, «o0paboTka  HMHPOpMAIUUY»,  «XPAHECHHUE
uHbOopMaINY, «Iepeaada HHPOpMaIUN;

KOAMPOBAaTh M JIGKOJUPOBATh COOOIIEHUS TI0 3aJaHHBIM TIpaBUIIaM,
JIEMOHCTPUPOBATh TIOHUMAHNE OCHOBHBIX MPUHITUIIOB KOAMPOBAHUS WH(POpMAIUN
pa3IMYHON MPUPOJBI (TEKCTOBOM, TpapuecKoid, ayano);

CpaBHUBATh JJIMHBI COOOIIEHUMN, 3alMCAaHHBIX B PA3IMUYHBIX an(aBUTaX,
OTIEpUPOBATh CIUHUIIAMH H3MEpPEHUs WHOOPMAIIMOHHOTO 00bEMAa M CKOPOCTH
nepeiayy TaHHbIX;

OIICHMBATh W CPaBHUBATh pPa3MEpPbl TEKCTOBBIX, IPapUUYECKUX, 3BYKOBBIX
daiinoB u Buaeodaitios;



OPUBOAUTH MPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHs W Tepeaaydu
UH(pOpMAIUH, CPAaBHUBATH UX KOJIHMYECTBEHHBIE XapaKTEPUCTHKH;

BBIJICTISITh OCHOBHBIE JTambl B UCTOPUM M TOHMMATh TEHICHIIUM DPAa3BUTHUS
KOMIIBIOTEPOB U IPOrPaMMHOI0 00€CTIeUeHMS;

HOoJIy4yaTh U UCHOJIB30BaTh HHPOPMALIUIO O XapaKTEPUCTUKAaX MEPCOHATBHOIO
KOMIIBIOTEpPa W €ro OCHOBHBIX JJIeMeHTaxX (IpoIleccop, ONepaTHBHAS MaMSTh,
JOJITOBPEMEHHAs MaMsITh, YCTPOHCTBA BBO/Ia-BBHIBO/IA);

COOTHOCUThH XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJauaMi, PELIaeMbIMU C €ro
OMOLIBIO;

OPUEHTUPOBATHCS B HEPAPXUUYECKOM CTPYKType (ailllioBO  CUCTEMBI
(3anuceiBaTh MoiHOe uMsA (aina (kartayiora), myTh K ¢aiiny (karajaory) mo
UMEIOIIEMYCSl OMMCAaHUI0 (aillIoBOM CTPYKTYpbl HEKOTOPOro MH(OPMAIMOHHOTO
HOCUTENS);

pabotath C (ailyioBOM CHUCTEMOM TMEPCOHAIBHOIO KOMIBIOTEpAa C
UCIOJIb30BAaHUEM Ipaduueckoro uHTepgeiica, a UMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeniaTh, NepeuMEHOBbIBAaTh, YAAJIATh U apXUBHpOBaTh (halyibl U KaTaJIOTH,
UCTOJIb30BaTh AHTUBUPYCHYIO MIPOrpaMMmy;

NPECTABISITh PE3YIbTAThl CBOCH JESTEIBHOCTH B BUIE CTPYKTYPHUPOBAHHBIX
WITIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3CHTALINMN;

uckath uHpopmanuto B MlHTEepHEeTe (B TOM 4HCIie, 110 KIIFOYEBBIM CIOBaM, 10
U300paKEHUI0), KPUTUUECKH OTHOCUTHCA K HaWJEHHOW MH(OpManuu, 0CO3HaBas
OMMACHOCTh Il JIMYHOCTM M OOUIECTBAa pPacHpOCTPaHEHUS BPEAOHOCHOMN
UH(pOpMaIUH, B TOM YUCIIE SKCTPEMHUCTCKOI'O U TEPPOPUCTHUECKOIO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecoB BeO-pECypCcoB;

UCTIOIb30BaTh COBPEMEHHbBIE CEPBUCH HHTEPHET-KOMMYHHUKAIUH;

coOmtoaTh TpeOoBaHUA O€30MAaCHOM JKCIUTyaTalliM TEXHUYECKHX CPENICTB
MHPOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMM, COOJIIOJIaTh CETEBOI
ATUKET, 0a30Bble HOPMBI HH(DOPMAIMOHHOW HSTHKM W TMpaBa mpu padore ¢
NPUIOKEHUSIMU Ha JIOOBIX YCTpoiicTBax U B MHTepHeTe, BbIOUpaTh Oe30macHbIe
CTpaTeruy MOBE/ICHUS B CETH;

OPUMEHATh METOJbl NPOQWIAKTUKMA HEraTUBHOIO BIUSHUS  CPEICTB
UHPOPMAIIMOHHBIX M  KOMMYHUKAIIMOHHBIX  TEXHOJOTMH Ha  370pPOBbE
N0JIb30BATEJIS.

K koHumy oOyuenuss B 8 kiacce y oOyuaromierocss OyAayT c(OpMUPOBaHbBI
CJIEAYIOIINE YMEHUS:

HNOACHATh Ha  MpUMEpax  pa3jiuuus  MEXAY  IO3ULUOHHBIMU U
HEMO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS;



3aluChIBaTh W CcpaBHUBaTh Ileible yuciaa or 0 mo 1024 B paszinuHbIX
MO3UIIMOHHBIX CHUCTEMAaX cYHucieHus (C ocHoBaHusMH 2, 8, 16), BBINOJIHSITH
apudMeTHIEeCKUEe Oorepalii HaJl HUMU;

pacKpbIBaTh CMBICH TOHSTUM «BBICKA3bIBAHUEY», «JIOTMYECKAs OIepanusy,
«JIOTUYECKOE BBIPAKEHUEY;

3alUCBHIBATh JIOTUYECKUE BBIPAKEHUS C MCIOJIb30BAHUEM JAU3BIOHKIIUH,
KOHBIOHKIIMM U OTPUIAHUS, OINpPENeisaTh UCTUHHOCTh JOTUYECKUX BBIpaKEHUH,
€CJIM U3BECTHbI 3HAYEHHS] UCTUHHOCTU BXOSILIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIMIIBl UCTUHHOCTH JIJIS JIOTHUECKUX BBIPAKCHHI;

pPacKpbIBaTh CMBICJ TMOHSATUM «UCIIOTHUTEIbY, «AJITOPUTM», «IIPOrpamMmay,
MOHUMAsl Pa3HUILY MEXIY YHNOTpeOJEeHUEM dTUX TEPMUHOB B OOBIJIEHHON peyu U B
uHPOpPMATHKE;

OMKUCHIBATh AJTOPUTM PEIICHUS 3a/laud Pa3IMYHBIMU CIOCO0AMU, B TOM
YHCIIC B BUJIE OJIOK-CXEMEL;

COCTaBJISITh, BBIIOJIHATh BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI
C HCIIOJb30BAHMEM BETBJICHUW W UUKIOB [Jis YIOPaBICHUS HCIOJIHUTEISIMH,
TakuMH Kak PoOot, Uepenamika, YepTEXHUK;

UCIIOJIb30BaTh KOHCTAHTHl U TEPEMEHHBIC PA3JIUYHBIX TUIOB (YHUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TaKXKE COAEPIKAIINE UX BBIPAXKEHUS, UCIOIb30BaTh
OrepaTop MPUCBAUBAHUS;

UCIIOJIB30BaTh MPU pa3padOTKe MporpamMM JIOTUUYECKUE 3HAUECHUS, ONepaluu
U BBIpaXXEHUS C HUMU;

AHAJIM3UPOBATH MPEIJIOKEHHBIE AITOPUTMBI, B TOM YUCJIE ONPEACIIATh, KaKHUe
pEe3yAbTaThl BO3MOXHBI IPU 3aJJaHHOM MHOKECTBE UCXOHBIX 3HAYEHUI;

co3JaBaTh U OTJAXWBaTh MPOrpaMMbl HA  OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackams, Java, C#, IlkonbHbIi
AnroputMudeckuil 3bIK), peanu3ylolue HECIO0XKHbIE alrOPUTMbI 00pabOTKH
YUCJIOBBIX JAHHBIX C KCIOJb30BAHUEM IIMKJIOB W BETBICHUN, B TOM YHCIE
peanu3yromme TpoBEPKyY AECTUMOCTH OAHOTO LIETOTr0 YUCa Ha JIPYroe, MpoBEpPKY
HATypaJbHOTO YKCiIa Ha MPOCTOTY, BblAeNEHUs LM(]p U3 HATYPATbHOTO YHUCIIA.

K konuy oOyuenus B 9 kiacce y oOydaromierocss OyayT cOpMUPOBaHbBI
CIIEAYIOIINE YMEHUS:

pa3buBaTh 3aJayd Ha MOA33Jayd, COCTABIIATH, BBINOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECTIOKHBIE AJTOPUTMBI C HCIONB30BAaHUEM BETBJICHHM, IMKIOB U
BCIIOMOTaTEIbHBIX AJITOPUTMOB Il YIPABICHUS HUCTIOTHHUTENSIMU, TaKUMH Kak
Po6ot, Uepenamika, UepT&xHUK;

COCTaBJIATh M OTJIAKUBATH MPOrPaMMbI, PEAIN3YIOLIUE TUIIOBBIE aJTOPUTMbI
00pabOTKH YHUCJIOBBIX TOCIEAOBATEIBHOCTEH WJIM OJHOMEPHBIX YHUCIOBBIX
MacCHBOB (ITOUCK MaKCHMYMOB, MUHUMYMOB, CYMMBbI MJI KOJTUYECTBA DJIEMEHTOB



C 3aJIaHHBIMH CBOWMCTBAMH) HAa OJHOM W3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonprbIil ATropuTMudecKuii S35IK);

pacKpbIBaTh CMBICJ TOHSATUM «MOJECIbY, «MOJIECTUPOBAHUEY, OMPEACIAThH
BUJIBI MOJIENICH, OIIEHUBATh AJCKBATHOCTh MOJETU MOJEIUPYEMOMY OOBEKTY H
EJISIM MOJICTTUPOBAHMS;

UCIIOJIb30BaTh Tpadbl U JIEPEBbs JJIi MOJEIUPOBAHUS CUCTEM CETEBOM U
UEPAPXUYECKOMN CTPYKTYpbl, HAXOAUTH KpaTyaliiuii myTh B rpade;

BBIOMpATH CIOCOO MPEACTABJICHUS TAHHBIX B COOTBETCTBUH C TOCTaBICHHOMN
3amauedt  (TaOnuIBl, CXeMmbl, TpaduKH, JUarpaMMbl) C  HCIOJIH30BAHUEM
COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJCTB 00PaObOTKHU JaHHBIX;

UCIIOJIB30BaTh  DJIGKTPOHHBIC TaOJMIBI JJIs  0O0paOOTKHM, aHamu3a W
BU3YyaJu3allMi YHUCJIOBBIX JIAHHBIX, B TOM 4YHCJIE C BBIJICJICHUEM JHana3oHa
TaOJHIIBI ¥ YIIOPSIIOYUBAHUEM (COPTUPOBKOM) €T0 DJIEMEHTOB;

CO3/1aBaTh U MPUMEHSATH B DJIEKTPOHHBIX TAOIUIIaX (POPMYIIBI JJIsI PACUETOB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apupMeTudyeckux GYHKIUA (CyMMUpOBaHUE U
NOJICYET 3HAYCHU M, OTBEUAIOIIUX 3aJJaHHOMY YCIIOBHIO, CpeflHEee apruPMEeTHIECKOE,
MOMCK  MaKCUMaJbHOTO M MHHUMQJIBHOTO  3HA4YE€HHUs),  aOCOIIOTHOM,
OTHOCHUTEINIBHOM, CMEIIAHHOM aJpecanuu;

UCIIOJIb30BaTh DJIEKTPOHHBIE TAOMMIIBI ISl YUCICHHOTO MOJEIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX yU€OHBIX MPEIMETOB;

UCIIOJIb30BaTh ~ COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIIE
KOMMYHHMKAIIMOHHBIE CEPBUCHI, OO0JauyHbICE XpAHWIMINA JAHHBIX, OHJANH-
nporpaMMbl (TE€KCTOBBIE M TrpadUuecKue peaakTOpbl, Cpeabl pa3paboTKu)) B
y4e0OHOM U MOBCETHEBHOMN JEATENHHOCTH;

NPUBOJIUTH TIPUMEPHI HUCIOJIB30BAaHUS TEOMH(GOPMAIIMOHHBIX CEPBUCOB,
CEPBUCOB T'OCYIApCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX cepBUCOB HHTepHETa B
y4eOHOM U MOBCETHEBHOMU JESATENbHOCTH;

UCIIOJIb30BaTh  PA3jUYHBIE  CPEACTBA  3AlUTBl  OT  BPEIOHOCHOIO
IPOrPaMMHOTO  OOECIIEUCHHMsI, 3allHWIaTh MEePCOHATBHYI0 HWHOOPMAIUIO OT
HECAaHKIIMOHWPOBAHHOTO JIOCTYINA U €ro MOCJIEICTBUM (pa3riamieHus, MoJAMEHBI,
yTpaTbl JaHHBIX) C Y4E€TOM OCHOBHBIX TEXHOJIOTHUYECKUX U COIHAIBHO-
NICUXOJIOTUYECKUX  aCIEKTOB  MCIONb30BaHUS cetu  MHrepHer  (cereBast
AHOHUMHOCTb, LIU(PPOBOM Clie/l, AayTeHTUYHOCTh CYyOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/1A);

pacno3HaBaTh MOMBITKH U MPEAYNPEXKIATh BOBICUCHHUE CEOSI U OKPYKAIOIINX
B JIECTPYKTUBHBIC U KPUMHHAJIbHBIE (DOPMBI CETEBON aKTUBHOCTH (B TOM YHCIE
KUOepOyIIUHT, (PUIITUHT).
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2.1 CHOTHITTEII I ATTOPHTME! 10 1 https://m.eds00.ru/lG5RZO70AW
ANTOpUTMUYECKUE KOHCTPYKIIHH
2.2 SI3BIK MpOTpaMMHPOBAHUS https://m.edsoo.ru/A7SYRVRJO
2.3 AHanu3 alropuTMoB https://m.edsoo.ru/POKGBHG00
Hroro no pazneny 21
PezepBHOoe Bpemsi 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOI'PAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuyecTBOo 4acos

JJ1eKTpOHHBIE (HU(pPOBHIE)

Ne /i Kontpoabubie | IlpakTHueckue
NporpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoThbI
Paznea 1. lilndpoBast rpamoTHOCTH
I'moGanbHas cetb MIHTEpHET M cTpaTe
1.1 . bHA CETh HIHTEPH THV Thaterun 3 https://m.edso0.ru/M27Y8144E
0e30macHOro MoBeICHUs B HEM
Pabota B nH(pOpMAIIHOHHOM
1.2 Gopaan 3 https://m.edsoo.ru/NGZOUIOE9
POCTPAHCTBE
Hroro mo pazneny 6
Pa3nea 2. Teopernueckne 0CHOBbI HHPOPMATHKH
2.1 MopenupoBaHue KaKk METO/I IIO3HAHUS 8 1 https://m.edsoo.ru/DGM34BVUL
Hroro o pasneny 8
Pa3ngen 3. AnropurMbl M1 MIPOrpaMMHpPOBaHUE
3.1 Pa3paboTka anropuTMoB U porpamMm 1 https://m.edso0.ru/MD5WV172T
3.2 Ynpasnenue https://m.edsoo.ru/GKKEIRZFU
Hroro mo pazneny 8
Pa3nea 4. UnopmannoHHbIe TEXHOJIOTHI
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 https://m.edso0.ru/HT451019V
HNudpopmanmo € TEXHOJIO
4.2 HOPMAIIOHHEIE TEXHOTIOTHH B 1 https://m.eds00.ru/6WEQ7HYED
COBpPEMEHHOM OO0IIECTBE
Hroro no pazneny 11
PesepBHOE BpeMms 1



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU
https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo yacoB

Bcero

JJ1eKTpOoHHbIE HU(POBbLIE
o0pa3oBaTesibHbIE pecypchl

Kazaunii
KOMIIOHEHT

Kommnsrorep — yHuBepcanbHOE
BBIYUCIIUTEIIBHOE YCTPOMCTBO,

1 paboTaroriee o nporpamme. TexHuka 1 https://m.edsoo.ru/6SEEBHIFV
0€30MacHOCTH U MpaBuiia paboThl Ha
KOMIIBIOTEpE
n

2 CTOPI H COBPEMEHHBIC TEICHIIH 1 https://m.edso0.ru/7TLAXEGTAP
Pa3BUTHS KOMITBIOTEPOB
IT 0 .

3 POTPANMIOE ODECHIETEHIE KOMIBIOTEDa 1 https://m.edsoo.ru/5IMOL014I
[TpaBoBast oXpaHa IporpaMM U JJTaHHBIX
Dai .0

4 aUH /IbL L TTATI. CHOBHBIC oTiepatiiit ¢ 1 https://m.edsoo.ru/R5BIYWLHT
¢aiinamu 1 mankaMu
A N e

) DRUBATIIL ASTHREE, FCHONRS0oRam 1 https://m.edsoo.ru/ZBVAPNOJ3
MpOrpaMM-apX1uBaTOPOB

5 KomMrstoTepHbie BUPYCHI U aHTUBUPYCHBIC 1 httos://m.edsoo. /X XZEEOBHI
MPOrPaMMBbI
K !

7 OMUBROTEPHBIE COTH. ©IOHUCK 1 https://m.eds00.ru/T1801C62S
nH(popManuy B ceTh MHTEepHET
CepBUCHI HHTEPHET-KOMMYHUKAITHH.

8 CereBoii aTuker. CTpateruu 6€30MacHOTO 1 https://m.edso00.ru/3FOQX2QZ4
noBeaeHus B UuTepHere

9 Nudopmanus u nanusie https://m.edsoo.ru/QLLTKFAS80 Pemmenue 3agau

10 HNudopMalinoHHbie IPOIECCHI https://m.edso00.ru/R4AGZWVISY

11 PazHoo0Opazue s13bIKOB U a(aBUTOB. https://m.edso00.ru/46DOC1IMQ1



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I
https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4
https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1

EcTtecTBeHHbBIE U OpMATBbHBIE SI3BIKU

JBoununsiii andasut. [IpeodpazoBanue

12 https://m.edsoo.ru/DVHLTACX7
mo60ro andaBuTa K JBOUIHOMY
IT
13 PEACTARIIGHHE AQHHBEE B KOMIBIOTEPS https://m.edsoo.ru/SDXNOD50A
KaK TEKCTOB B JJBOMYHOM ajiaBUTE
E 3mepe opMma
14 JHHULI! H3MEPEHHA HHGOpMaLIH 1 https://m.eds00.ru/LOHOGLHOU | Pemenue 3agau
CKOPOCTH TIepeaayu JaHHbBIX
K .P
15 OAMPOBAHHE TEKUTOR. TARHOMEPHBI® H https://m.edsoo.ru/NVWHQ997FY
HEpaBHOMEPHBIE KObI
Pemenue 3anau Ha
JlekoampoBaHHIe CoOGIEHI BBIUMCIICHHE
KOJAMPOBAHU HUM.
16 AP . HI" https://m.edsoo.ru/\WFEBO90OCC UHGOPMALIMOHHOTO
HNudopmannoHHblii 00bEM TEKCTa .
o0bema Kazaubeit
TIECHH
17 Liposoe MpeacTaBACHHe HONPCPLIBHbIX https://m.edso00.ru/C74FZTZY9
JTAHHBIX
Konupopanue upera. Ouenka
18 nH(popMannoHHOTO 00BEMA rpadUIECKUX https://m.eds00.ru/09JVVNY9Y
JAHHBIX JIJIS PACTPOBOTO M300pasKeHUs
19 KoaupoBanue 3Byka https://m.edsoo.ru/BLQ8BUIHX
P i K 0
20 CICPBIIBIL YPOI (ROMTPOILIAA pabota https://m.eds00.ru/0CVNG5H1X
o teme "[IpeacraBnenue nndopmaruu'
TekcToBBIC TOKYyME , 0
21 TOBBIC AOKYMEHTDL A% BEOA T https://m.edso0.ru/QR7MWF1XM
pEeIaKTUPOBAHUE B TEKCTOBOM IPOIIECCOPE
22 dopmMaTUPOBAHHUE TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/GO9RAK7D9D
[Tapame cTpa . Cnnc
23 PAMETPBI CTPAMHIEL TIHCKH 1 https://m.eds00.ru/USH2ZMSPYM
TaOJIALBI
24 BcTaBka HETEKCTOBBIX OOBEKTOB B https://m.edsoo.ru/YSB7Z72F6 Odopmiienue



https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y
https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6

TECKCTOBBIC )IOKYMeHTI)I J0KJ1aaa 1o
UCTOPUH
Ka3adecTBa
HHTemeKTyaabHble BO3SMOKHOCTH
25 y https://m.edsoo.ru/IGEUSOUF2
COBPEMEHHBIX CHCTEM 00pabOTKU TEKCTOB
O00011IEHNE ¥ cucTEMAaTH3a 3HAHUM 110
26 HHICHHE 1 CHCTCMATHSATIA SHAHIH T https://m.edso0.ru/MWJID202KG
Teme «TeKkcToBBIE JOKYMEHTBDY
I'paduueckuii pegakrop. PactpoBrie
27 pad e p p https://m.edsoo.ru/VOR4QAONI
PUCYHKH
OHC Al PCOAAKTUPOBAHUA I'PAPHUUCCKUX
28 PallH peAAKTHp pad https://m.eds00.ru/FEKD5QWOM
00BEKTOB
PaGora 1o
CO3IaHUIO
29 BexropHas rpaduka https://m.eds00.r/RSIRGY59R A
Ka3auben
CHUMBOJIMKH
O00011IeHNE U cUCTEMATHU3AIHs 3HAHUH 110
eMe «K € .
30 TEME «ROMITbIOTCPHAA rpa(bI/IKa»u https://m.edsoo.ru/2B7RXLXYB
[IpoBepounas padota / Beepoccuiickas
IpoBepoyHas paboTa
PesepBHelit ypok. O600ICHHE U
31 cucteMaTH3auus 3HaHui / Beepoccuiickas https://m.edso0.ru/O3PMDI76P
MpoBepoYHas padbora
Cosnanue
TloaroroBka MyJIbLTUME TUNHBIX pe3eHTaIluy 110
32 a . y A https://m.edsoo.ru/EEKD5SOHO p H
Hpe3eHTaHI/II/I I/ICTOpI/II/I
Ka3a4ecTBa
o0aBJIeHME HA CJIalil ayIruOBU3Va
33 Jlobapuetiite Ha cHalt] ay/HOBH3YbHEIX https://m.eds00.rW/EX0ZXANBG

AAaHHBIX, aHUMAlU U TUIICPCCHIIIOK



https://m.edsoo.ru/IGEU8OUF2
https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P
https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG

34 O060011eHNe U CUCTEMATU3ALMS 3HAHUHN 110

Teme «MyJbTUMEUIHBIE TPE3EHTALIUN

https://m.edsoo.ru/IGOK35DD8

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://m.edsoo.ru/IGOK35DD8

8 KUIIACC

KosmuecrBo yacos DJIeKTPOHHBIE HU(POBLIE Kazaunii
Ne n/m Tema ypoka
Beero o0pa3oBaTe/bHbIE PeCypChl KOMIIOHEHT

Hemno3unuoHubie ¥ HO3ULIMOHHBIE CUCTEMBI

1 H . 1 https://m.edsoo.ru/OH168N1ING
CUHCJICHUS

2 Pa3BepuyTast popma 3amucu gucia 1 https://m.edso00.ru/OIXKRYJ1S
JIBomuHas cucTeMa CUHCIICHHS.

3 ApubmMeTnueckue orepaluy B JBOUIHOU 1 https://m.edsoo.ru/AMWFESDE4Z
CHUCTEME CUHUCIICHUS
BoceMepuruHas cuctema CUMCIEHUS 1 https://m.eds00.ru/3K4YL1TKU

5 [llecTHagnarepruyHas cucTemMa CUMCICHUS https://m.edso0.ru/F6X7LOQJXY
O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 1O

6 o H 1 https://m.eds00.ru/232W830CB
TeMe «CUCTEMBI CUUCIIEHUS)
Jlornueckue BBICKA3bIBAHUS https://m.edsoo.ru/QGSRGFKDY
Jlornueckue onepanuu «u», «AIN», «HE» https://m.edso0.ru/S4ARZCE5V
OnpeneneHre ICTUHHOCTH COCTABHOTO

9 pelt 1 https://m.eds00.r/OKEMNWFELY
BBICKA3bIBAHUS

10 Tabuuubl UICTUHHOCTH https://m.edsoo.ru/QAAE7XDH3

11 Jlornueckue 31eMeHTBI 1 https://m.edsoo.ru/6CNEKHGME
KouTtponsHas pabora 1mo teme «DIeMEHTHI

12 P pa 1 https://m.eds00.ru/JZFVQ4V57
MAaTEMAaTUYECKOMN JIOTUKI)
Ilonarue anroputma. UcnoimHurenu

13 p 1 https://m.edsoo.ru/TIVJTTCAB
aJIrOpPUTMOB
CsorictBa anropurma. CriocoOsl 3aImuc

14 p fmen 1 https://m.edsoo.ru/V4Y2MAATG
ajropuTMa

15 Anroputmuueckasi KOHCTPYKIUS 1 https://m.edsoo.ru/D988TRC8V



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V

«cienoBaHuey. JINHEWHBIA AITOPUTM

Anroputmudeckasi KOHCTPYKIUS

16 https://m.edsoo.ru/XEVM28ZWT
«BETBIICHUEY: MTOJIHAS U HETOTHAs ()OPMBI
17 ﬁ;ﬁf:;;ijfmﬂ HORCIPyITtt https://m.edsoo.ru/U4U7XUT1H
18 ®opmaabHOE UCIIOTHEHHUE aIrOPUTMA https://m.edsoo0.ru/QV6XREQW4
Pa3paboTka
Pa3paboTka HECIOKHBIX aITOPUTMOB C aIrOpUTMOB
19 HCMOJIb30BAHUEM IIUKJIOB JIJISI YIIPABJICHUS https://m.edsoo.ru/UEWNJTKA1 TECTOB II0
(hopmManbHBIMU UCTIOTHUTESIMU HUCTOpUU
Ka3ayecTBa
Pa3paboTka HECIOKHBIX aNTOPUTMOB C
20 WCIIOJIb30BaHNEM IIUKJIOB U BETBJICHUM IS httos://m.edsoo.ru/LAUXHLAOQ
ynpaBiieHus1 GOpMaTbHBIMU
WCTIOTHUTEIISIMU
21 BrimonHeHune anroputMoB https://m.edso0.ru/5SOA9R13NF
O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 110
22 TeMe «/ICTIoTHUTETN ¥ AITOPUTMBI. https://m.edsoo.ru/DBRI6AUS9
AJTOPUTMUYECKHUE KOHCTPYKIIUM
23 FL3bI MporpaMuHpoBania. CHetema https://m.edsoo.ru/VYYOSREH1
MIPOrPaMMUPOBAHUS
24 [lepemennsie. OnepaTop NpucBauBaHuUs https://m.eds00.ru/QQ36SYH4V
25 IlporpamMHpoBariie THHEHHEIX https://m.edso00.ru/5SW740726S3
aJIrOpPUTMOB
Pa3zpabotka
26 Pa3pabotka nporpamm, cozepkaux httos://m.edsoo.ru/UOLS3BIV] IIPOrpaMM IO

OIEepaToOp BETBICHUS

pEIIeHUIO 3a/1a4
U3 UCTOPUU



https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1
https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1
https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ

Ka3adycCcTBa

27 Juanoroas oTaka IporpaMm 1 https://m.edsoo.ru/IAWI05NJ7
28 Hukn ¢ ycnoBuem 1 https://m.edsoo.ru/FY31SPT94
29 ukn ¢ mepeMeHHON 1 https://m.edsoo.ru/U6AHGBO3K
30 OO0paboTKa CHMBOJIBHBIX JJAHHBIX 1 https://m.edsoo.ru/WXMKYQO7X
O06o0611eHre U cCUCTeMaTU3alus 3HaHUN TI0
31 Teme A3k HporpaMMHpOBaHm)i 1 https://m.edso0.ru/QQQP3FNCD
[IpoBepounas pabora / Bcepoccutickas
poBepoyHas pabora
PesepBHeIit ypok. O000IICHHE U
32 CHCTeMATH3ALNS SHAHHI H yMCHHH 110 1 https://m.edsoo0.ru/VI701RLPK
Kypcy nHpopMaTuku 8 kiacca /
Bcepoccuiickast mpoBepoyHas pabota
Amnanus anroputmoB. OnpeneneHue
33 BOMOXHBIX PE3YIIBTATOB PAOOTEL 1 https://m.edsoo.ru/O0HBV45LLN
QJITOPUTMA TIPU 33IaHHOM MHOXECTBE
BXOJIHBIX JJaHHBIX
Amnanu3 anroputmoB. OnpeeneHue
34 BO3MOXKHBIX BXOJIHBIX JaHHBIX, 1 https://m.edsoo0.ru/71W3GZ5A8
MPUBOJISIIUX K JAHHOMY Pe3yJIbTaTy
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK
https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KIIACC

Kosnvecrso yacoB DJIeKTPOHHBIE HU(pOBLIE Kazauuii
Ne n/m Tema ypoka
Bcero o0pa3oBaTejbHbIE PeCypChI KOMITOHEHT

1 I'mo6anwHas cets MaTEpHET. IP-anpeca 1 httos://m.edsoo.r/UB3IKBOYM
y3510B. bosbiine nanHbie

2 HNudopmannonnas 6€30MacHOCTb 1 https://m.edsoo.ru/303AH11JB
VYyer nousaTHs 00 UHPOPMALMOHHOM

3 0e30MaCHOCTH MpH CO3aHMH 1 https://m.edsoo.ru/5SEZUEI6XI
KOMIDICKCHBIX HH(OPMAITMOHHBIX
00BEKTOB B BUJIC BEO-CTPaHUI]

4 Buns! nestensHoctu B cetn IHTepHET 1 https://m.edsoo.ru/9H98AEQG5
OO6mnaunbie TexHOJ0THH. Mcrionbp30Banme

5 OHJIaH-0drca IS pa3paboTKu 1 https://m.edsoo.ru/RDLTKDIEY
JTIOKyMEHTOB
O06o0meHre U cucTeMaTr3alus 3HaHUHA
o Temam «[ mobanbHast ceTh IHTEpHET U

6 cTpaTeruu 0€30MacHOTO MOBEICHHUS B 1 https://m.edsoo.ru/A65FGDKCH
Heily, «PaboTa B uHGOpMaLIMOHHOM
MIPOCTPAHCTBEY

7 Moze:n 1 MOHGHHpOBaHPje' 1 https://m.edsoo.ru/10LAY40SD
Knaccudukanun Mmoaeneit

8 TabauuHble MOIEIN 1 https://m.edsoo.ru/9RVCHEG649
Pa3pabotka ogHOTaOIMIHOMN 6a3bI

9 nauHbIX. CocTaBJIeHHE 3aMpOCcoB K 0aze 1 https://m.edsoo0.ru/OCHZCHMZS8
JIAHHBIX

10 I'pad. Becosas matphua rpaga. [ 1 https://m.eds00.r/QAZPCFUIW

MyTH MEXI1Y BepIIMHAMU rpada.



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY
https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/QAZPCFUJW

Beruncnenue konuyecTsa nyrei B
HAIPaBJICHHOM allUKIMYECKOM rpade

Hepeo. [lepebop BapuaHTOB C TOMOIIIO

['eHeanoruueckoe

11 https://m.edsoo.ru/FJ19Y8V4P JIEpEBO Kazaubei
Aepesa CEMbU

12 MareMatuueckoe MOACIMPOBAHNE https://m.edsoo.ru/OPNCB5LUY

13 OTanel KOMIIBIOTEPHOTO MOJEINPOBAHUS https://m.edso0.ru/JCU2XL56Q
O00011IeHNE U CUCTEMATU3AIMs 3HAHUH.

14 Kontpoinbnas padoTa o teme https://m.edso00.ru/OLM7SHO33
«MonenupoBaHue KaK METO/I IIO3HAHUS)
Pazbuenue 3amaun Ha TIO3aJa49H.

15 (OCTABIICHHE A/TOPHTMOB I/inOl“paMM ¢ https://m.edso00.ru/8XJXNF806
WCIIOJIb30BaHUEM BETBJICHHM, IUKIIOB U
BCITOMOTATEJIBHBIX aITOPUTMOB

16 OnHOMEpHBIE MaCCHBBI https://m.edsoo.ru/\VV33JLIY4L

17 Tunogeie aropuTMEI 06padoTKn https://m.edsoo.ru/K4EJDMDMJ
MacCHBOB

18 CopTtupoBKa MaccuBa https://m.edsoo.ru/FNHKT7K36

19 O0paboTka MOTOKA TaHHBIX https://m.edsoo.ru/SHXYWDUNR
O000111eHNE U CUCTEMATU3ALMA 3HAHUI.

20 Kontponbnas padoTa o Teme https://m.edso0.ru/8Y1M9GX3Q
«Pa3paboTKa arOpUTMOB U TIPOTPaAMM))

21 VYupasnenue. Curaan. OOpaTHast CBsI3b https://m.edso00.ru/L9TRK1VTO

22 PoOoTu3npoBaHHbIE CUCTEMBI https://m.edsoo.ru/MH57R1W1B

23 QHGFTPOHHBIG Ta6J'II/II_[UI>I. Tunbl JaHHBIX B httos://m.edsoo.ru/A5I6A0AL6
sTYeiKax 3JIEKTPOHHOU TaOJIHITBI

24 Penaxiposanue i dpopmatnposare https://m.edsoo.ru/TMK6TCIBL

TaOJIULL



https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33
https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q
https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL

Berpoennbie GpyHKIMU A1 TOMCKA

25 MaKCUMyMa, MUHUMYMa, CYMMBI 1 https://m.edso0.ru/4VFQO1JSL
CpelHero apuMeTUIecKoro
C
26 OPTHPOBKA M QUIKTPALNA JAHHBIX B 1 https://m.edsoo.ru/4Y JJIOW27
BBIJEJIEHHOM JTMAMAa30HE
CocraBiieHue
IlocTpoenune guarpa aduKo
27 TPOCHHE JMArpaMM H rpaduKos B 1 https://m.edsoo.ru/XAQ390QFA9 At o
ANEKTPOHHBIX TAOIHIIAX HUCTOPUYECKUM
IAHHBIM
OTtHOcHuTE , a0
28 THOCHTCIBHAA, abCOMOTHAA 1 1 https://m.eds00.ru/BOKBICCTC
CMEIIIaHHAS ajpecarus
VY Ci10BHBIE BEIYUCIEHUS B DJIIEKTPOHHBIX
29 p 1 https://m.eds00.ru/7J4CQG56T
TadIUIax
30 OO0paboTka 6oNBIIIX HAOOPOB JaHHBIX 1 https://m.edsoo.ru/V4BJBT4LX
Yuciaennoe moae OBaHHUEC
31 HCTICHHOS MOACIHPOBANKE B 1 https://m.edsoo0.ru/KCO8RK30J
ANEKTPOHHBIX TAOIHIIAX
O000111eHrEe U cUCTEMAaTU3AM 3HAHUI
32 = H 1 https://m.edso0.ru/1UK84LSGZ
0 TeMe «DJICKTPOHHBIC TaOTHIIBD
. Hoxmnan
Poutb nH(MOPMAIIMOHHBIX TEXHOJIOTHH B f
KazauectBo B
33 pPa3BUTUU YIKOHOMHUKH MHUpPA, CTPAHBI, 1 https://m.edsoo.ru/95HKFEMN4
COBPEMEHHOE
pPEeruoHa "
BpeMst
Pese i1 ypok. O000IIEHNE
34 PBHBI YPOK HHerme 1 https://m.eds00.ru/SCEFMNUNRW
CUCTCMAaTHU3alnsA. I/ITOI‘OBOC HOBTOpeHI/Ie
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo teme «IludpoBas T paMOTHOCTHY

1.1

[TosicHaTh Ha  mpUMepax CMBICT  HOHATHH  «uHbOpMaLU»,
«uH(POPMALMOHHBIH Mpoleccy, «o0padboTka HHPOpMaALUN», «XpaHEHHE

UHpOpMaLUNY, «TIepegada HHPOpMaLum»

1.2

[TpuBOaUTH IPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUA U Mepeaadn

nH(pOpMalli1, CPABHUBATh UX KOJIHMYECTBEHHBIE XapaKTEPUCTUKU

1.3

[lonyyaTp W HCHONB30BaTh HMHMOPMAIMIO O XapaKTEPUCTHKAX
IEPCOHATIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 2JIEMEHTaX (IIpoLeccop,
OnepaTuBHAs IAMATh, JOJIOBPEMEHHAs NaMATh, YCTPOWCTBA BBOJA-

BBIBO/1A)

1.4

CoOTHOCUTH XapaKTCPUCTHUKU KOMIIBKOTEPA € 3aladaMU, pCIaCMbIMU C

€ro NIOMOIIbIO

1.5

OpuEHTHPOBATHCS B MEPAPXUUYCCKON CTPYKType (alaoBOH CHCTEMBI
(3amuchIBaTh MOJTHOE MM (haiina (kaTanora), myTh K ¢ainy (KaTajaory)
M0 UWMEIIIEMYCS OINUCAaHUIO (DAMIIOBOM CTPYKTYpPBI HEKOTOPOTO

MH()OPMAITMOHHOTO HOCHUTEIIA)

1.6

PaGorate ¢ (paiiioBOl cHuCTEMOl NEPCOHAIBHOTO KOMIIbIOTEpA C
UCTIOJIb30BaHUEM Tpadudeckoro nHTepdeiica: coznaBaTh (KOMUPOBATH,
nepeMeIaTh, MeperuMeHOBBIBATh, YAAIATh U apXUBUPOBAThH (ailiibl u

KaTaJoru, UCII0JIb30BaTh AaHTUBUPYCHYIO POrpamMmmy)

1.7

Hckate uHpopManuio B MHTepHere (B TOM 4YHCIE MO KIIOUEBHIM
CJIOBaM, MO HU300paKEHUI0), KPUTHUYECKH OTHOCUTHCS K HailJICHHOMN
uHbOpMallMi, OCO3HABaTh OMNACHOCTb [Isl JIMYHOCTH M 0OIIecTBa
pacnpocTpaHeHus BpEJOHOCHOW HH(OpManuu, B TOM  UHUCIE

HKCTPEMHCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa




1.8

[Torumate CTPYKTYypy aapecoB BeO-pecypcoB

1.9 Hcmionb30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKAIIUI
CoOnronate TpeOoBaHMs O€30MACHOM SKCIUTyaTallMd TEXHUYECKHX
CpeacTB HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA,
1.10 coOJTI0/IaTh CETEeBOI ATUKET, 6a30Bble HOPMBI HHPOPMALIMOHHON ITUKU
U TpaBa Npu paboTe C MPUIOKEHUSIMH Ha JIIOOBIX YCTPOWCTBaX U B
HutepHere, BIOMpaTh O€30MacHble CTpaTeruy NOBEJCHHS B CETH
[TpumensaTs MeToabl MPO(MUIAKTUKA HETaTHBHOI'O BIUSHHS CPEACTB
1.11 WH()OPMAITMOHHBIX ¥ KOMMYHHMKAITMOHHBIX TEXHOJOTUHA Ha 370pOBbHE
I0JIb30BaTENs
2 ITo Teme «Teopernyeckue OCHOBBI HH()OPMATHUKI
KoaupoBaTe M Je€KOAMpOBaTH COOOIICHUS MO 3aJaHHBIM IpaBHIIAM,
2.1 JEMOHCTPUPOBATh MOHUMAHHE OCHOBHBIX HPUHIUIIOB KOJIUPOBAHHS
uH(pOpMaIMK pa3IMIHON TPUPOJIBI (TEKCTOBOM, rpauecKoOM, ayano-)
CpaBHMBaTh JJUHBI COOOLICHMH, 3aMUCAHHBIX B  Pa3JIMYHBIX
2.2 asn(haBUTaX, ONEPUPOBATH €IUHUIIAMU H3MEpPEHUs] MH()OPMAIIMOHHOTO
00BbEMa U CKOPOCTH Mepelaun JaHHBIX
23 OueHnBaTh H CpaBHHBATH pa3Mepbl TEKCTOBBIX, TpaUUEcKuX,
' 3BYKOBBIX (haiisioB U Bujeodailion
3 ITo Teme «MH(pOpMaLIMOHHBIE TEXHOIOTUI
[lpencraBnsTh  pe3yiabTaThl  CBOEGW  JEATENBHOCTH B BUJE
3.1 CTPYKTYpUPOBAaHHBIX WJLTIOCTPUPOBAHHBIX JTOKYMEHTOB,
MYJIbTUMEAUNHBIX MPE3CHTALUN
8 KVIACC
Kon .
IIpoBepsieMble npeiMeTHBIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOIA
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTaTa
1 [To Teme «Teopernyeckue 0OCHOBBI HH(HOPMATUKI
11 [osicHAT, Ha mpUMepax pa3Iu4Yusg MEXIy MO3UIHOHHBIMU H
' HETIO3UIIMOHHBIMU CHCTEMAaMH CUHCIICHHS
1 3anuchiBaTh U CpaBHMBATH Iiesble yucaa oT 0 1o 1024 B paznuuHbIX

MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusMu 2, 8, 16),




1.3

BBIITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie orcpanvuv HaaJ HUMHA

PackpeiBath  CMBICH  TMOHSTUH  «BBICKA3bIBAHUE»,  «JIOTHYECKAS

ornepanusa», «JI0rdCCKOC BbIPAKCHUCH

1.4

3anuceIBaTh JJOTHYCCKHE BBIPpAKCHUA C UCITIOJIB30BAHUEM ITU3BIOHKIINHU,
KOHBIOHKIMU HW OTpULAHUA, OHNPCACIATb HCTHHHOCTH JIOTUYCCKHUX
BBIpa)KeHHﬁ, €CJIM U3BCCTHBI 3HAYCHUSA UCTHUHHOCTH BXOIAIIMUX B HECTO
INEPEMCHHBIX, CTPOHUTH Ta6J'II/II_[BI HCTHHHOCTH A JIOTHYCCKHUX

BBIPAYKEHUI

ITo Teme «ANTOPUTMBI M1 TPOTPAMMHUPOBAHHEY

2.1

PackpeiBaTh ~ CMBICII  NOHATHM  «HMCHOJHUTENbY,  «AITOPUTM»,
«IporpaMma», MOHMMAasl PAa3HUIy MEXKAYy YHNOTpeOJIEHHEM OTUX

TEPMUHOB B OOBIZICHHOH peun U B UHPOPMATHKE

2.2

OnuceIBaTh aJTOPUTM pEIIEHUS 3aJauyd pas3IMyHBIMU CIIOCOOaMu, B

TOM 4YHCJIC B BUAC OJ10K-CXEMBI

2.3

COCTaBJ'ISITB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTEPE HECIIOXHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUN U LMKIIOB JJIS YIIpaBJICHUA

HUCIIOJTHUTCIIIMU

2.4

2.5

WUcnonp30BaTh KOHCTAaHTHI H NEPEMEHHBIC  PAa3JIMYHBIX  THUIIOB
(‘—II/ICJ’IOBI)IX, JJOTNYECKUX, CI/IMBOJ'H)HBIX), a TaKXE COJACpKaAIIUC HX

BBIPAKEHMS, MCIIOJIb30BATh OIIEPaTOp IPUCBANBAHUS

Hcnonws3oBaTh Tpu pa3pabOTKe MPOTrpaMM JIOTUYECKHUE 3HAYCHUS,

OIrcpanyru U BBIPpAKCHUSA C HUMU

2.6

AHaJ'II/I3I/IpOBaTL MMPEAJIOKCHHBIC aJITOPUTMbI, B TOM YHCJIC ONIPCACIIATD,
KakKue pe3yJibTaTbl BO3MOJXKHBI IIPHU 3aJdHHOM MHOKCECTBC HCXOIHBIX

3HAaYECHUH

2.7

9 KIIACCA

Co3ngaBaTh W OTJIQXWBaTh MPOrpaMMbl Ha OJHOM W3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIi
AnroputMudeckuid  SI3bIK), peanu3yrolue HECIO0XKHBIC aJITOPUTMBI
00pabOTKM YHUCIIOBBIX JIAHHBIX C HCIIOJIb30BAHHEM IMKJIOB H
BETBJICHUI, B TOM YHCJIC PEaTH3yIONIHe TPOBEPKY ISITUMOCTH OHOTO
IIEJIOTO YMCIIa Ha JIPYToe, MPOBEPKY HATYPaIBHOTO YHCIa Ha TPOCTOTY,

BBIJICJICHNUS (P U3 HATYPATHLHOTO YHCIIA




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsieMble IpeaMeTHBIC Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

o Teme «llupoBast rpaMOTHOCTH

11

Hcnonp3oBaTh COBpEMEHHBbIE HWHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHKAIIIOHHBIE CEPBUCHI, OO0JayHble XpaHWIUIIA JaHHBIX,
OHJIAaH-TIPOTPaMMBbl (TEKCTOBbIE M TpaUuecKue PeaaKTOphl, CPelbl

pa3paboTKK) B y4eOHOU M MOBCETHEBHOM NIEATEIEHOCTH

1.2

[IpuBOoMUTE  TpPUMEpPHl  HWCIOJB30BaHHUS  T'COMH(OPMAIMOHHBIX
CEpBUCOB, CEPBHCOB TOCYIAPCTBEHHBIX YCIYTr, O0pa3oBaTEIbHBIX

cepBucoB MHTepHEeTa B y4eOHOM ¥ MMOBCEIHEBHOM JESTEIBHOCTH

1.3

14

Hcnonp3oBaTh pas3siindHbIC CPCACTBA 3alllUTBl OT BPCAOHOCHOTO
IPOrpaMMHOTI0 00ecTIeYeHus, 3alUIIaTh IEPCOHANTBbHYIO HH(OpMAIIUIO
OT  HECAHKIMOHMPOBAHHOIO  JIOCTya M  €ro  IOCJIeICTBUI
(pasrnamieHusi, TMOJIMEHBI, yTPaThl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTUYECKUX W COIMAIbHO-TICHXOJIOTHYECKUX  ACIEKTOB
UCTIONIB30BaHUs ceTH MHTepHeT (ceTeBasi aHOHMMHOCTH, LHU(POBOM
Cllel, ayTeHTUYHOCTh CYOBEKTOB M  PECypcoB,  ONACHOCTb
BPEIOHOCHOTO KOJIa)

Pacno3HaBaTe TONBITKM H TPEAYNPEXKIAaTh BOBICYCHHE CceOs U

OKpYXKalOIIMX B JIECTPYKTUBHBIE WM KPUMHUHAIbHBIE (OPMBI CETEBOIA

aKTUBHOCTH (B TOM 4YHCIie KHOepOYIUTHHT, (DUITHHT)

ITo Teme «TeopeTrueckue OCHOBBI HH(POPMATHKI

2.1

PaCKpBIBaTB CMBICJI TTOHATHH «MOACIIbY», «MOICIIUPOBAHUC),
OIIpCACIATL BHABI MOI[CJ'IGI‘/'I, OLI€CHUBATh AaACKBATHOCTH MOJICIHN

MOACINPYEMOMY 06’BCKTy " OeJsIM MOACIIMPOBAHUS

2.2

Hcnonp3oBaTh rpadsl U AepeBbs AJi1 MOJACIUPOBAHUS CUCTEM CETEBOM

Y MepapXUUYeCKOU CTPYKTYPBI, HAXOIUTh KpaTUalliuii myTh B Tpade

ITo TeMe «ATOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

PazouBatn 3ala4r Ha noa3aziavdu, COCTABJIATH, BBIIIOJIHATE BPYYHYIO U
Ha  KOMIIBIOTEPEC  HCCJIIOKHBLIC AJropuTMbl € HUCIIOJIB30BAHUCM
BCTBJICHI/Iﬁ, IUKJIOB 1 BCIIOMOT'ATCJIbHBIX AJITOPUTMOB IJId YIIPABJICHUA

HUCIIOJTHUTCIIAMUA

3.2

CocTaBIsTh M OTJIQXKHUBATh nmporpamMmebl, pEaIU3yIOINIHUE THIIOBBIC




aNropuTMbel  00pabOTKM  YMCIOBBIX  IIOCJIEOBATEIbHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (ITOMCK MAaKCUMyMOB, MUHUMYMOB,
CYMMBbI HWJIM KOJHMYECTBA AJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMM) Ha
OJTHOM U3 s13bIKOB mporpammupoanus (Python, C++, Ilackans, Java,

C#, LIkonbHBINA ANTOPUTMUYECKHUNA SI3BIK)

ITo Teme «MHOpMAITMOHHBIE TEXHOIOT M

4.1

BeiOupars cnoco0 mpencTaBieHUS JaHHBIX B COOTBETCTBUHU C
MOCTaBJICHHOMN 3amaveil (TaOnuIbl, CXeMbl, TpaduKu, AUArpaMMBbl) C
UCTIOJB30BAHUEM  COOTBETCTBYIOIIUX  NPOTPAMMHBIX  CPEJICTB

00pabOTKH JaHHBIX

4.2

Hcrnonb3oBaTh 37EKTPOHHBIE TAOMWIBI JUIsi OOpaOOTKH, aHaIu3a H
BH3yaJIM3allii YHCIIOBBIX JaHHBIX, B TOM 4YHCJICE C BBIJICICHUCM
auarna3oHa TaONUIBI W YHOPSAOYMBAHUEM (COPTUPOBKOW)  €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATH B DJIEKTPOHHBIX Tabiunax (Gopmyisl s
pacuéToB C MCIOJI30BAHHUEM BCTPOCHHBIX apU(PMETHYECKUX (YHKIUI
(cyMMupoBaHHE M TOACYET 3HAYEHUM, OTBEYAIOIIMX 3aJaHHOMY
YCIOBHIO, CpelHee apu(MEeTHYeCKoe, IOUCK MAaKCHMAJIbHOIO M|
MUHHMAJIBHOI'O 3HAYEHMsI), AOCOMIOTHOM, OTHOCUTEIBHOM, CMEIIaHHON

azpecaru

4.4

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/II_[I>I JI YHUCJICHHOI'O

MOJCIHUPOBAHHUA B ITPOCTHIX 3aJjadax U3 Pa3HBIX y‘I€6HI>IX npeaAMETOB




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

[Mudposast rpaMOTHOCTH

1.1

KomMmnbloTep — yHHUBEpCaJlbHOE BBIYMCINUTEIBHOE YCTPOMCTBO, padoTaroliee Mo
nporpamMe. THUIBI KOMIIBIOTEPOB: INEPCOHANBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC
KOMIIBIOTEPHI,  CYMEpPKOMIbIOTEpbl.  MoOWiIbHBIE  ycTpoMcTBa.  TexHuka

0e30IMacHOCTH U IpaBHjia pa6OTLI Ha KOMIIBKOTEPEC

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
OnepatuBHas W JOJTOBpEMEHHasi MaMsAThb. YCTpPOWCTBa BBOAA W BBIBOJA.
CeHCOpHBI BBOJ, JaTYUKH MOOWIIBHBIX YCTPOMCTB, CPEJACTBA OMOMETPHUECKOM

ayTeHTHU(PUKAIINH

1.3

HcTtopust pa3BuUTHS KOMIBIOTEPOB U NporpaMMHOro obecrneueHus. [lokoneHus
KoMIbloTepoB.  COBpeMEHHbIE  TEHJEHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnstorepsl. [lapannensuble BeiuucieHus. llepcoHanbHblii KOMIBIOTED.
[Ipouieccop U ero XxapakTEepUCTUKU (TakTOBas 4YacToTa, pPa3psIHOCTB).
OnepatuBHas naMATh. JloaroBpeMEeHHas MaMATh. Y CTPOICTBA BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHUBHAS MAaMATh KOMIIBIOTEPA, KECTKUN AUCK U
TBEPJOTEIbHBIM HAKONUTENb, IMOCTOSIHHAs NaMsATh CcMapTgoHA) U CKOPOCTb

JOCTYIIa AJIA pa3JIMYHbIX BUIOB HOCUTENCH

1.4

[lporpamMHOe  oOecmeueHne  KommbloTepa. [IpukiagHOoe  mporpaMMHOE
obecrieueHue. Cucremnoe MpOrpaMMHOE obecrieueHue. Cuctemsl
nporpammupoBanusi. [IpaBoBasi oxpaHa MporpaMM W JaHHBIX. becruiaTHble H

YCJIOBHO-OecIIaTHbIe porpaMMbl. CBOOOIHOE POTPaMMHOE 00eCTICUeHHE

1.5

@aiinel 1 manku (katanoru). Tumbl Qaitnmos. CoiicTBa (aiinoB. XapakTepHbIC
pa3Mepsl (ailyioB pa3iMYHBIX TUIOB (CTpaHUIIA TEKCTAa, DJIEKTPOHHAS KHUTA,

dotorpadus, 3anuch NECHHU, BUICOKIIHIL, TTOTHOMETPAKHBIA (DUITHEM)

1.6

[Tpunmuner noctpoeHus ¢aitnobix cuctem. llomnoe ums ¢aitna (mankw,

karasora). [IyTe k ¢aitny (nanke, katajuory)

1.7

daitnoBeiii MeHeKep. Pabora ¢ (aitmamMu 1 mankamu (KaTtajoramu): CO3/IaHHE,

KOIUPOBaHUE, MepeMelleHre, NMepeuMEeHOBaHNe U yAalleHue (aillioB W mamok




1.8

(xatanoros). [louck ¢aiiaoB cpencTBamMu OneparmoOHHON CUCTEMBI

ApxwuBanus n1aHHbiX. Vcnonbs3oBaHue MporpaMM-apXuBaTOPOB

1.9

KoMmnbrorepHsle BUPYChI U APYTHE BPEILOHOCHBIE MporpaMmsl. [Iporpammsl miis

3aIUTEI OT BUPYCOB

1.10

OObenunenne KoMibloTepoB B ceTb. Ceth MHTepHeT. BebG-cTpanuna, Bed-caiir.
Crpykrypa azapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsl. Ilomck
MHPOpPMALMK MO0 KIIOYEBBIM CJIOBaM M IO HU300pakeHH0. JlOCTOBEPHOCTH

nHpopmanuu, morydeHHou u3 MaTeprera

1.11

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYyHUKAIIHHA

1.12

CereBoil 3 THKET, 6a30BbIE HOPMbI HH()OPMALIMOHHON 3TUKU U IpaBa Ipu padore

B cetu MHTepHer. CtpaTerun 6e3omnacHoro noseaeHus B Miurepuere

TeopeTrnueckre 0CHOBBI HH()OPMATHKH

2.1

Wudopmarus — 0JJHO U3 OCHOBHBIX MOHATHI coBpeMeHHOM Hayku. MHdopmarus
KaK CBE/ICHUS, NPeJHa3HaYCHHbIE JJI BOCHIPHUATHS Y€JIOBEKOM, M MHpOpManus

KaK JaHHBbIC, KOTOPbLIC MOTI'YT OBITH O6pa6OTaHBI aBTOMaTI/I3Hp0BaHHOﬁ CHCTEMOM

2.2

2.3

I[I/ICerTHOCTB JaHHBbIX. Bo3MoXHOCTE OIHMCaHUs HEIIPEPBIBHBIX 00BEKTOB U
IponecCoB € MOMOIIBKO AUCKPETHBIX IAaHHBIX. HH(bOpMaHI/IOHHBIe MpoueCChl —

MPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPEOOPA30BAHUEM U TIepeaadeil TaHHbBIX

CumBon. Andasut. MousocTs andasura. PasHooOpasue s3bIKOB U an(aBUTOB.
EcrectBennble u (opmanbHble S3bIKA. AN(aBUT TEKCTOB HAa PYCCKOM S3bIKE.
JBonunbiit andasut. KonmmuecTBO BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOWHAIIHIA)
¢uKCUpOBaHHOM JJMMHBI B JBOMYHOM angasute. I[IpeobpasoBaHue I1r060Tr0O
andasura K ABoMYHOMY. KOIM4ecTBO pa3imyHbIX CIOB (PMKCUPOBAHHOM JJUHBI B

anaBuTe onpeAeIEHHON MOIIIHOCTH

2.4

KOI[I/IPOBaHI/IC CHUMBOJIOB OJHOI'O aJ'I(baBI/ITa C MOMOIIBIO KOJOBBIX CJIOB B IPpYIOM

andaBuTe, KOJ0Bask TaOJINIIA, JEKOIUPOBAHHE

2.5

JBonunbii koxa. IlpencrtaBieHre MaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B

JIBOUYHOM ayipaBuTE

2.6

HNudopmannoHHblii 00bEM NaHHBIX. BUT — MUHUMAanbHas eIUHHIIA KOJHMYECTBA

uHpOpPMAaLUU — ABOWYHBINA pa3psan. baiit, kunobaiiT, Mmerabaiit, rurabait

2.7

CKOpOCTb nepecaaun OaHHBbIX. EI[I/IHI/II_IBI CKOpOCTH 1Mepcaavun JaHHBIX.

Hckaxxenue I/IH(bOpMaI_II/II/I Ipu 1nepegavuc

2.8

KoaupoBanue texcroB. PaBHOMepHBbINi ko1. HepaBHOmepHsbIii koa. KomupoBka

ASCII. Bocemubutneie komupoBku. Ilonstue o xomupoBkax UNICODE.




JexonupoBaHue  COOOIIEHHH C  HCIOJIb30BAHHEM  PAaBHOMEPHOIO U

HEpaBHOMEPHOTO Kona. MHpopMannoHHbIi 00bEM TeKkcTa

OOmiee mnpencTaBieHHE O IUPPOBOM MPEACTABICHUHM ayJUOBU3YAJIbHBIX H

2.9 JIpyruX HEnpepbiBHbIX JaHHbIX. KoaupoBanue 1Beta. [[BeToBhie MoOmenu.
Mogens RGB. I'nyOuna kogupoBanus. [lanutpa
PactpoBoe u BekTOopHOE mpencTaBieHue uzoOpaxeHuil. Ilukcenb. OrueHka
2.10 nHpopmManmoHHOTO  00BEMA  rpadUyecKUX  JaHHBIX JUISI  PacTPOBOTO
HU300pakKeHUS
KonupoBanue 3Byka. Pa3psgHocTh M 4YacToTa aucKpeTuzanuu. KoianuecTtBo
211 kaHaoB 3amucu. OIEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 HNudopMalinoHHbIE TEXHOJIOTUN
31 TekcToBbIC TOKYMEHTHI M UX CTPYKTYPHBIC dJIEMEHTHI (CTpaHuIa, ab3al, cTpoka,
' CJIOBO, CUMBO)
3. TekcToBbIli TpollecCCOP — HMHCTPYMEHT CO3JaHUs, PENAKTUPOBAHUS U
' dbopmaTtupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanne Tekcta. CpoiictBa cumBosioB. Ipudrt. Tuner mpudTos
33 (pyOnensle, c 3aceykamMu, MOHOIIMpHHHBIE). [lomyxupHoe u KypcuBHOE
' Hauepranue. CBoiicTBa a03areB: TpaHUIBI, a03alHBIA OTCTYI, HWHTEPBA,
BbIpaBHHBaHKE. CTHiIeBOE (hOpMATHPOBAHUE
34 CrpykrypupoBanue HWHQOpPMAIMM C TIOMOIIBID CHUCKOB W  TaOIuIl.
' MHuoroypoBHeBbI€ criiUcKU. J[oOaBneHne Tabyinil B TEKCTOBBIE TOKYMEHTBI
35 BceraBka m3o0pakeHHii B TEKCTOBble JOKYMEHTH. OOTekaHue H300pa>keHUit
' TEeKCTOM. BriroueHne B TEKCTOBBIA JOKYMEHT AHarpaMm u (Gopmyi
36 [lapameTpsl cTpaHuipl, Hymepanus crpaHull. JloOGaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCHLIOK
[IpoBepka mnpaBonucanus. PacctaHoBKa mepeHOCOB. ['0710COBOII BBOJ TEKCTA.
3.7 Onrtuueckoe pacrno3HaBaHue Tekcta. Kommbrotepusiid nepeBoi. Mcnons3oBanue
cepBucOB ceTu MHTepHeT 117151 00paboTKU TeKCTa
38 3HAKOMCTBO ¢  TrpaduYecKHMH  pelJakTopaMu.  PacTpoBble  PHCYHKH.
' Hcnonp3zoBanue rpaduuecKux MPUMHUTHBOB
Onepaunu penakTUpoBaHUsl TpaUUeCKMX OOBEKTOB, B TOM 4HCIE IM(POBBIX
3.9 dotorpadmii: u3MeHeHHe pazMepa, OOpe3Ka, IOBOPOT, OTpakeHue, pabora ¢

o0JIacTIMuU (BBII[CJ'ICHI/IC, KOIIMPOBAHUC, 3aJIMBKa I_IBCTOM), KOppCKIus IBCTA,




SIPKOCTU ¥ KOHTPACTHOCTH
Bektopnast rpaduka. Co3naHue BEKTOPHBIX PUCYHKOB  BCTPOEHHBIMHU
3.10 CpeICTBAMHU TEKCTOBOTO IPOILIECCOpa WU IPYIHX Mporpamm (IMPHUIIOKEHUH).
JloGaBneHNEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI
311 [TonroroBka MymbTUMEIUWHBIX Tpe3eHTanuil. Crnaiin. [loGaBneHue Ha ciaiifg
. TekcTa U n300pakeHuil. Pabota ¢ HECKOJIBKUMU ClIalijlaMu
3.12 JlobGaBneHue Ha ciai ayquoBU3yalbHBIX JaHHBIX. AHUManus. ['unepccpuiku
8 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUSA
1 Teopernueckue 0CHOBBI HHPOPMATHKH
Hemno3unronHple U MO3UIIMOHHBIE CUCTEMBI cunciieHus. Andasut. OCHOBaHHE.
11 Pa3Bépuyras ¢opma 3anmcu yucna. [lepeBoj B JECATUUHYIO CHUCTEMY 4YMCED,
3aIMCaHHBIX B IPYTUX CHCTEMaX CUMCIICHUS
1.2 Pumckas cucremMa CUHCIICHUS
JBonunas cuctema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cuncieHus. Bocbmepuunas cucrema cumncienus. [lepeBong
13 Yyuced U3 BOCBMEPUYHON CUCTEMBI B JBOMYHYIO M JIECSATHUYHYIO CHCTEMBI U
' obpatno. IllectHaamarepuunass cuctema cuucieHus. llepeBon dwcen wu3
IECTHAAIIATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U JIE€CATUYHYIO
CHUCTEMBI U 00paTHO
14 ApudmeTrueckue ornepanuy B IBOUYHON CUCTEME CUMCIICHUS
Jlormueckue  BbBICKa3bIBaHMsA.  Jlormdyeckwe  3HAYeHMS  BBICKA3BIBAHMIA.
DJIEeMEHTApHbIE M COCTaBHBIE BBICKA3bIBAHMS. JlorMueckue ornepanuu: «u»
L5 (KOHBIOHKIIMSI, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIMS, JIOTMYECKOE
' CIIOXKEHHE), «HE» (Jormdyeckoe oTpuuanue). IIlpuopurer norudyeckux oneparui.
OnpeneneHne HCTUHHOCTU COCTABHOTO  BBICKA3bIBAaHUSA IPU  HM3BECTHBIX
3HAYEHUSAX UICTUHHOCTU BXOJSIIMX B HETO 3JIEMEHTAPHBIX BBHICKA3bIBAHUI
16 Jlornueckue BoipaxkeHus. [IpaBuia 3anucu JJorudeckux BoipaxkeHuil. [Toctpoenue
' TAOJIUI] HCTUHHOCTH JIOTHIECKUX BBIPAKCHHN
1.7 Jlornueckue 3eMeHTHI. 3HAKOMCTBO € JIOTHYECKMMH OCHOBaMH KOMIIBIOTEpa
2 AJNTOPUTMBI ¥ IPOTPAMMHUPOBAHKE
2.1 [Tonsitue anropurma. WcmosHuTENW anropuTMoB. AJNTOPUTM Kak IUIaH




2.2

YIpaBJICHUA UCITIOJTHUTCIIEM

CgoiictBa anroputma. CriocoObl 3amucu aaroputMa (CIOBECHBIN, B BUAE OJIOK-

CXEMBI, Iporpamma)

2.3

Anr OPUTMHUYCCKUC KOHCTPYKIHH. KOHCTPYKI_II/IH «caenoBaHue». JIMHeHHbI
AJITOPUTM. OFpaHI/I‘{eHHOCTB JIMHEHHBIX AJITOPUTMOB! HCBO3MOKHOCTD
npeaAyCMOTPECTb 3aBUCUMOCTD MTOCIICA0OBATCIIBHOCTHU BBITIOJIHACMBIX JEHUCTBUI OT

HCXOOHBIX JaHHBIX
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KoHncTpykiusi «BeTBieHHe»: MOJHAas W HenonHas ¢(opMbl. Beimonnenue u
HEBBINOJIHEHNE YCIOBUS (MICTUHHOCTH U JIO)KHOCTH BbICKa3biBaHus). [IpocTeie u

COCTaBHBIC YCJIOBUSA

2.5

KOHCTPYKIII/ISI «IMOBTOPCHUC»: MHUKIBLI C 3aJaHHBIM YHUCJIOM HOBTOpCHHﬁ, C

YCJIOBUCM BBITTIOJIHCHUA, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotrka manms popmanbHOTO MCHOTHHUTENS aIrOpUTMa, HPUBOASIIETO K
TpeOyeMoMy pe3ynbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAHUEM LHUKJIOB M BETBICHUM JIA
yrnpaBieHus (GOpPMaTbHBIMU  HCTIOJIHHUTENSMU. BBIMONTHEHHE anTOpPUTMOB

BPYYHYIO U Ha KOMIIBIOTEPC. CHHTaKCHYECKHE U JoTHYecKre omHOKH. OTKa3hI

2.7

2.8

S3eik  mporpammupoBanus  (Python, C++, Java, C#, IllkoabHbIi
Anroputmudeckuil fI3pik). CucremMa NporpaMMHUpPOBaHUS: PEAAKTOpP TEKCTa

IIporpamM, TPAHCIATOP, OTJIATUUK

HepeMCHHaHI THII, WM, 3HA4YCHUC. I_IGJ'IBIG, BCHICCTBCHHBIE MW CHMBOJIBHBIC

NIEpEMEHHbBIE

2.9

Omnepatop mnpucBauBaHus. ApuU(METHUECKHE BBIPAKEHUS M TOPSIIOK UX
BbIuncieHus. Onepanuy ¢ LHeJbIMUA YUCIAMU: LIEJIOUUCIIEHHOE JEJIEHUE, OCTaTOK

OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'O LECJIOTO YHCJIa Ha APYroc

2.10

Berenenusi. CocTaBHble YycioBHUSA (3allMCh JIOTHUECKUX BBIPAXKEHUH Ha
M3y4aeMoM S3bIKe MporpaMMupoBanus). Haxoxaenne MUHIMyMa U MaKCUMyMa
U3 JIBYX, TpEX U 4eThIpEX uuceln. PenieHue KBagpaTHOrO ypaBHEHUS, UMEIOLIETO

BCIICCTBCHHBLIC KOPHU

2.11

,Z[I/IaJ'IOFOBaSI OTJIaJgKa InporpaMm: momaroBO€ BBIITOJHCHHUE, IIPOCMOTP 3HAYCHHI

BCJINYHUH, OTJI&I[O‘IHBIﬁ BBIBO/I, BLI60p TOYKH OCTaHOBa

2.12

uka ¢ ycnoBueM. Anroput™ EBKinaa 1isi HaX0KACHHUS HAUOOJIBIIETO OOIIEro
JIeNUTeNsl IBYX HATypajbHBIX uucell. Paz0ueHne 3anucu HaTypajIbHOTO YHCia B

MO3UIIMOHHOM CHCTEME C OCHOBAaHHCM, MCHBIIUMM WU pPaBHBIM 10, Ha




2.13

OTJIEIbHbBIE IIUPPBI

Hukn ¢ nepemeHHON. ANTOPUTMBI IPOBEPKU JAETUMOCTH OJIHOTO LIEJIOT0 YHclia

Ha pyroe, NpOBEPKU HATYPAJILHOTO YUCIIa Ha IPOCTOTY

2.14

OO0paboTka CHUMBONBHBIX MaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) IMEpPEMEHHBIE.
[MocumBonpHas 00paboTka cTpok. [logacu€T YacTOTHl MOSIBICHHUS CHMBOJIA B

cTpoke. Berpoennslie GyHKIMM 1711 00pabOTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTH ajroputMa Ipd 3aJaHHOM
MHOXCECTBC BXOIHBIX JAaHHBIX, OINPCACICHUC BO3MOXXHBIX BXOJHBIX AdaHHBIX,

MPUBOJSIINX K JAHHOMY Pe3yJIbTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

Hudposas rpaMmoTHOCTH

11

I'moGanphHas cerb MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE aHHBIX.
MCTO)II)I HHAVBUAYAJIBHOTO U KOJIJICKTUBHOT'O PaA3MCIICHUA HOBOM I/IH(i)OpMaHI/H/I B
I/IHTepHeTC. boapmue JaHHBIC (I/IHTepHCT-IIaHHBIe, B 4YaCTHOCTH [JaHHBIC

COITMAITLHBIX CETEH)

1.2

[lonsatne 00 wuH(pOpPMALMOHHON 0€30MacHOCTH. YTpOo3bl HHPOPMALUOHHOM
0e30MacHOCTH TIpH paboTe B INI0OATBHON CETH U METOMBI TPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHOW ayTeHTH(UKAIMK. 3aliuTa JUIYHOW WHOOPMAIUU B CETH
WNutepner. beszonmacHble  cTpareruu TMoOBeAeHHS B ceTh  VHTepHeT.
[IpenynpexneHue BOBICUYEHUS] B JNECTPYKTUBHbIE M KPUMHHAIBHBIE (DOPMBI

CETeBOM aKTUBHOCTH (KMOEpOYJIMHT, GUILIHMHT U Ipyrue Gopmbl)

13

Bunsr pestensHoctn B MHTepHeTe. MHTEpHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CepBHCHI (ITOYTOBAs CIIy:k0a, BUJI€O-KOH(EPEHI-CBSI3b U JIPYrUe), CIpPaBOYHbIE
CIyKOBl (KapThl, pAcIUCAaHUsI M JPyTHE), TOMCKOBBIE CIYXKOBI, CIIYXOBI
OOHOBJICHHS TPOrPAaMMHOr0 obOecriedeHus: M Jpyrue ciyxobl. CepBUCH
rocynapcTBeHHbIX — yciyr. OOmaynble xpaHwiuima jaaHHbiX.  Cpenactsa
COBMECTHOM  pa3paboTKM JIOKyMeHTOB (oHyaiiH-oducsl). IIporpammuoe
obecrieueHHe Kak BeO-CEpBHC: OHJIAfHOBBIE TEKCTOBBIE M Tpaduueckue

pPEeIaKTOPBI, Cpebl Pa3pabOTKH MPOrpamMm

TeopeTnueckrie 0OCHOBBI HH(POPMATUKHI

2.1

Mopenb. 3amauu, pemraemMbie ¢ TMOMOINBIO MojaenupoBaHusa. Knaccuduxarmm




Mozened. Marepuanbhble  (HaTypHble) U HMH()OpPMAIMOHHBIE  MOJEIH.
HemnpepsiBable 1M auckperHele monenu. MMuranuonHsle moxenu. Hrposbie
mogenu. OneHKa COOTBETCTBHSI MOJEIN MOJCIUPYEMOMY OOBEKTYy M ILEsIM

MOACIIMPOBAHUA

2.2

Tabauunsle mogenu. Tabnuia Kak NpeaCTaBICHUE OTHOLICHHUS

2.3

ba3pl pgaHHEBIX. OT60p B Ta6HI/IL[e CTPOK, VYAOBJICTBOPAOIIUX 3aJaHHOMY

YCJIOBHUIO

2.4

I'pad. Bepmmna, pebpo, myrb. OpHUEHTHPOBAHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsl. Jlnuaa (Bec) peOpa. BecoBas marpuma rpada. [[nuHa myTtH Mexmy
BepmmmHaMu rpada. Ilouck ontumansHoro nytu B rpade. HauanpHas BepuinHa
(MCTOYHMK) W KOHEYHas BepIIMHAa (CTOK) B OpPHUEHTHpPOBaHHOM rpade.

Brruncnenue konudecTBa myTel B HAIIPaBJICHHOM allUKINYECKOM rpade

2.5

HepeBo. Kopens, Bepimna (y3en), Juct, pedpo (ayra) nepesa. Boicota aepesa.
Iognepeso. Ilpumepsl wucmonb3oBaHus JaepeBbeB. llepebop BapuaHTOB C

NIOMOIIBIO ICpCBa

2.6

Ilonatue MaTeMaTHYECKOM MOJEIH. 33.,[[2[‘-11/1, pemiacMbIC C IMOMOIIBIO
MAaTEMAaTHYCCKOI'O (KOMHLIOTepHOFO) MOICINPOBAHUS. OTtnnune
MaTeMaTH4YeCKOM MoaciIn  OT HaTypHOﬁ Moa€iIm H OT CIOBECHOI'O

(TMTEepaTypHOro) onMcaHus 00bEKTa

2.7

OTansl KOMITIBIOTCPHOTO MOJCIUPOBAHHUA: IMOCTAHOBKA 3aaa4dd, IIOCTPOCHUC
MaTeMaTHIECKOM MOJICIIH, [mporpaMmMHas pcanusanus, TCCTUPOBAHUC,
IMPOBCACHNUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, AaHAJIM3 C€ro pe3yjibTaToB,

YTOYHEHHE MOJEIN

ANropuTMBI U IPOrpaMMHUPOBAHUE

3.1

Pa3bouenue 3aJa4yyd Ha I11oA3aaaydu. CocraBieHue anr OpPUTMOB U IpOrpamMm cC
HCIIOJIB30BaAHHUEM BeTBJIeHHfI, OUKJIIOB U BCIIOMOTaTCJIbHBIX aJITOPUTMOB JJIA

YHpaBJICHUA UCITIOJIHUTCIIEM HUJIN APYTUMHA UCTIOJTHUTCIIAMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OmgHOMEpHBIEe MaccuBbl. COCTaBIICHHE H
OTJIaJIKa TPOrpamMM, pPEATH3YIONIMX THIOBBIE  QJITOPUTMBI  00pabOTKH
OJHOMEPHBIX YHMCJIOBBIX MAaCCHUBOB, HA OAHOM H3 S3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Tlackams, Java, C#, IllkonbpHblii ANTOpUTMHYECKHUI SI3BIK):
3aIl0JTHEHUE YHCJIIOBOTO MAaCCHBA CIyYallHBIMM YHUCJIAMH, B COOTBETCTBHHM C
dbopMyIoit WM myTéM BBOJAA YMCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MAacCHBA,
JIMHEWHBIN TTOMCK 3aJITAaHHOT0 3HAUEHMS B MAaCCHBE, TTOJICUET DJIIECMESHTOB MacCHBa,

YAOBJICTBOPSAOIINUX 3alaHHOMY  YCJIOBHIO, HaxX0XICHHUC MHWHHMAJIbBHOT'O




3.3

(MakcuManbHOro) 35ieMeHTa MaccruBa. CopTHpOBKa MaccHBa

OOpaboTka MOTOKAa MJAHHBIX: BBIUYMCIEHHE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METHUECKOr0, MHHUMAJIBHOTO M MAaKCHUMAaJIbHOTO 3HAYCHHS DSJIEMEHTOB

MMoCJICAOBATCIIbBHOCTHU, YAOBJICTBOPAOIINX 3aJaHHOMY YCIIOBHIO

3.4

Vnpanenue. Curnan. O6paTtHas cBsi3b. [lomyueHHe CUTHAJIOB OT IM(PPOBBIX
JAaTYUKOB (KacaHMs, pacCTOSHMs, CBETa, 3BykKa U Jpyroro). IIpumepst
UCIOJIb30BAaHUSl NPUHIMIA OOpaTHOW CBA3M B CUCTEMax YIpaBJICHUS
TEXHUYECKMMHU YCTPOWCTBaMHM, B TOM uucie B poOororexHuke. IIpumepsl
PpOOOTU3NPOBAHHBIX CUCTEM (CHCTEMA YNPABJIECHUS IBUKEHUEM B TPAHCIOPTHOM
CHUCTEME, CBapO4Has JIMHUS AaBTO3aBOJA, ABTOMATHU3MPOBAHHOE YIPABICHHE
OTOIUICHUEM JIOMa, AaBTOHOMHAasi CHUCTEMa YIPABICHHUS TPAHCIOPTHBIM

CPEJICTBOM U JPYTUE CUCTEMBI)

HNHdopmannoHHbIE TEXHOIOTHH

4.1

[onsiTne 00 AMEKTPOHHBIX TabmUIax. THUMBI TaHHBIX B SYEHKAX SJIEKTPOHHOM
tabmupl. PegaktupoBanue u ¢popmatupoBanue tabnul. BerpoeHnsie GyHKIMH
JUIs TIOMCKAa MaKCHUMyMa, MUHHUMYMa, CYMMBI U CpEJIHEro apu(pMeTudeckoro.
CoptupoBKa JaHHBIX B BBIJEICHHOM aAuanasoHe. IloctpoeHne auarpamm
(ructorpamma, Kpyromas Jauarpamma, TOYe4yHas auarpamma). Beibop Tuma

JUuarpaMmbl

4.2

[IpeoOpazoBanue dhopmyn mpu kKonmupoBaHuu. OTHOCUTENBHAS, a0CONIOTHAS U

CMEIIIaHHAas aJpecanus

4.3

VYCOBHBIE BBIUMCICHHS B 3JIEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE U MOACUET
3HAUEHWH, OTBEUAIONINX 3aJaHHOMY ycioBHi0. O0paboTka Oonbmux HAOOPOB

JMaHHBIX. UHCIIEHHOE MOJIETTUPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX

4.4

Ponp MH(pOpMAIIMOHHBIX TEXHOJOTMH B Pa3BUTHM 3KOHOMHMKHM MHpA, CTpPAHBI,
peruona. OTkpeIThIe OOpa3oBaTelibHBIE pecypchl. [Ipodeccuu, cBsizaHHBIE C
UHPOPMATUKOM ¥ HMH(POPMAIMOHHBIMM  TEXHOJOTHSMH:  BeO-Au3aiiHep,
OPOrPaMMHUCT,  Pa3pabOTUUK  MOOMIIBHBIX  NPHIOKEHHH, TECTHUPOBILUK,
apXUTEKTOp IMPOrpaMMHOI0 OOecHeueHusl, CIELUUATUCT M0 aHAIU3y JaHHbIX,

CUCTEMHBIN aJIMUHHUCTPATOP




HHPOBEPAEMBIE HA OI'3 1O HHO®OPMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

1

3HaTh (TOHUMATBH)

1.1

Bnagenne OCHOBHBIMM MOHATHSAMH: HH(OpManus, mepenaya,
XpaHeHue u 00paboTka MH(OpPMALMH, aITOPUTM, MOJEIb, TUPPOBOI
OPOAYKT M MX HCIOJNb30BaHME JJs pelIeHHs Y4eOHBIX U

MPAKTUYCCKUX 3aaa4

1.2

Bna;[eHHe IOHATUSAMU:  BBICKA3bIBAHUC, JIOTMYCCKAad  Olcpanus,

JIOTUYCCKOC BBIPAKCHUC

YMeTs

2.1

VYmMmenue OneprupoOBaTh CAWMHULIAMU H3MCPCHUIA I/IH(l)OpMaHI/IOHHOFO

00bEMa M CKOPOCTH TIepeIau JaHHBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBaTh 1enbie unucia or 0 mo 1024 B
Pa3JIMYHBIX TTO3UIMOHHBIX CUCTEMAaX CUUCIICHUS C OCHOBAHMSIMU 2, 8,

16, BBITONHATE apUpMETUYECKHE OTIepaly HaJl HUIMU

2.3

YMmenue KOOAUpOBAaThL M JACKOAUPOBATH COOGIJ.[GHI/IH 10 3aJaHHbIM
IpaBUJIaM; IIOHUMAaHUueC OCHOBHBIX MMPUHIUIIOB KOOAUPOBAaHUA

MH(POPMALIMU Pa3IMYHON IPUPOIBL: TEKCTOBOM, rpaduuecKoil, ayauo
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VYMeHue 3anuchIiBaTh JOTHMYECKHUE BbIPAXXCHHUA C HMCIIOJIB30BAHUCM
JU3BIOHKIWHK, KOHBIOHKIIMK W OTpULAHHA, OIPCACIATH MCTHUHHOCTDH
JJOTHYECKHX BBIpa)KeHI/If/'I, €CJIM HU3BCCTHBI 3HAYCHHUSA HNCTUHHOCTH
BXOAAIIUX B HETO INEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI HCTUHHOCTH IJId
JJOTHYCCKHX BBIpa)KeHHfI; 3alMCBIBATh JIOTHYCCKUC BBIPAKCHUSA Ha

M3y4aeMOM SI3bIKE MPOIPaMMHUPOBAHMS

2.5

YMeHue cocTaBisATh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEPE
HECJIO)KHBIE  AJTOPUTMBI  JJI1  YOPaBJICHUS  UCIOJIHUTEISIMHU
(Uepemnamka, YepTéxHUK UM JOpYyrHe); cO3JaBaTh M OTJIAKUBATh
NporpaMMbl Ha OJTHOM M3 SI3bIKOB TporpammupoBanus (Python, C++,

ITackanp, Java, C#, IlkonpHBIE ANTOPUTMHYECKUN  SI3BIK),




peaTn3yIoIINe HECTOKHBIE allTOPUTMBI 00PaOOTKU YMCIOBBIX JTAHHBIX
C HCIIOJIB30BAaHHUEM ITHMKJIIOB H BGTBJ’ICHHﬁ; YMCHHC p2136I/IBaTI> 3aJa4u
Ha 1moJ3agavuu, UCI0Jb30BaTh KOHCTAHTEI, ICPEMCHHBIC U BBIPAKCHUA
Pa3InIHbIX TUIIOB (‘-II/ICJIOBBIX, JJOI'MYCCKHUX, CI/IMBOJIBHBIX);
AHaJIM3upPOBaATh HpGl[JIO)KCHHBIfI aJIropuT™M, OIPCACIATh, KaKHC
pE3yJbTaTbl BO3MOXKHBI IIPU 3aJJdHHOM MHOKCCTBEC HCXOIHBIX

3HaUYEHUN

2.6

YMeHue 3anucarb Ha HM3y4aeMOM  SI3bIKE POrPaMMHUPOBAHUS
AITOPUTMBI MIPOBEPKU JAECIMMOCTH OJTHOTO LIEJIOr0 YHclia Ha JpPYyroe,
MIPOBEPKM HATYpaJbHOTO 4YHCIAa HAa MPOCTOTY, BBIAENEHUS LUbp U3
HATypaJIbHOTO 4YHUCJa, MOUCK MAaKCHUMyMOB, MHUHHUMYMOB, CYMMBI

YHCJIOBOM IOCJICA0BATCIIbHOCTH

2.7

BnaneHne ymeHueM OpHUEHTHMPOBATBCS B HMEPAPXUUECKOU CTPYKType
daiinoBoii cuctemsl, padboTaTh ¢ (PailyIOBON CHCTEMOU MEPCOHATBHOTO
KOMIIBIOTEpA C UCIOJB30BaHUEM rpaduueckoro uHTepdeiica, a
UMEHHO: CO3/1aBaTh, KOIMPOBaTh, INEpeMelaTh, NePECHMEHOBBIBATD,

yIAIATh ¥ apXUBUPOBATH (DaliIbl U KaTaJIOTH

2.8

Bnanenue YMCHHUAMU U HAaBBIKAMH UCIIOJIB30BAHUSA PIH(i)OpMaI_II/IOHHBIX
H KOMMYHHUKAIIMOHHBIX TEXHOJOTUN  JJIs IIOUCKa, XpaHCHH,

00paboTKU U Mepesjauy U aHaJIu3a Pa3IMYHbIX BUAOB HH(MOpMaLIUU

2.9

YMeHune BBIOUpaTh CIoco0 MpeACTaBICHUS TaHHBIX B COOTBETCTBHUH C
MOCTaBJICHHOW 3amayeil (Tabiauibl, CXeMbl, TpauKu, JTUArpaMMBbl) C
HCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IPOrPaMMHBIX  CPEACTB

00pabOTKH JAHHBIX

2.10

Ymenue ¢opmanuzoBaTh U CTPYKTYpUPOBaTh  HH(popMaiuio,
UCTIONB3YSl DJICKTPOHHBIC TaONHIBl JUisi OOpabOTKH, aHamu3a |
BU3YaJU3allMM YMCJIOBBIX JIaHHBIX, B TOM 4YHCIE C BBIJCICHUEM
quanasoHa TaOMUIBI W YHNOPSAOYMBAaHUEM (COPTHPOBKOH) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHATh B JIEKTPOHHBIX TaOnuuax (Gpopmysl
JUls  pacy€éToB C  HUCIOJb30BAHUEM  BCTPOCHHBIX  (YHKLHH,
a0CONIIOTHOM, OTHOCUTENIBHOM, CMELIAHHON aJpecalliy; UCI0JIb30BaTh
9JIEKTPOHHBbIE TAOJIMIIBI JIS1 YUCIEHHOTO MOJEIMPOBAHUS B NMPOCTHIX

3aJlayax U3 pa3HbIX Y4eOHBIX MPEIMETOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D
IHO UHO®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

[{udpoas rpaMOTHOCTH

11

@aitnpl 1 manku (katanoru). [IpuHIUIIBI TOCTpOeHUST (HAMITOBBIX CHCTEM.
[Tonnoe ums ¢aiina (manku). [lyts k Qaitny (manke). Pabota ¢ ¢aitnamu u
KaTaJoTaMu CPEJICTBAMH OTICPAIlHIOHHON CHCTEMBI: CO3J]aHHe, KOIMPOBaHUE,
nepeMelieHue, MepeuMeHOBaHue U yaaneHue (GailyioB u mamnok (KaTtajioros).
Tunsl ¢aitnoB. CpoiictBa (aiinos. daitnoselii MeHemxkep. [louck ¢aiinos

CpeACTBaMU OMEPALIMOHHON CUCTEMBI

1.2

O0benunenue KommnblOTepoB B ceTh. Ceth MHTepHET. Beb-cTpanuia, BeO-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CUCTEMBL.
[Touck wuHpOpMAIUM TIO KIIOUEBBIM CJIOBaM H 1O H300paxeHHIO.
JocroBepHocTs nHbopManuu, nonydeHnon n3 Uuatepuera. IP-aapeca y3mnos.

CerteBoe XpaHCHUEC JaHHBIX

TeopeTnueckrie OCHOBBI HHPOPMATHKU

2.1

JIMCKpeTHOCTh JaHHBIX. BO3MOYKHOCTh OTIMCAaHUSI HENMPEPHIBHBIX O0BEKTOB H
MPOIIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasut. Momuocts andasura. [[Bonunsiii andasut. KomugectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHaIMii) (pUKCHUPOBAaHHOW IJIMHBI B
nBonyHoM andasure. IlpeobGpazoBanue m000ro andaBuTa K JBOUYHOMY.
KonnyectBo pasnuyHbIX CJIOB (PUKCHUPOBAHHOW JJIUHBI B  ajdaBuTe
onpenen€éHHON MOITHOCTH.

KoaupoBanue cuMBOIOB OIHOTO andaBUTa ¢ MOMOIIbIO KOJIOBBIX CIIOB B
apyrom andaBuTe, KojoBas Tabiuna, JexkoaupoBaHue. KoauposaHue
TekcToB. PaBHOMepHbIii kox. HepaBHomepnsiii koa. Komumpoka ASCII.
Bocemubutnabie  komupoBku. Ilomsatme o  kommpoBkax UNICODE.
JexkonupoBaHue COOOIMIEHWA C  HCIOJIB30BAHMEM PAaBHOMEPHOTO U

HepaBHOMepHoOro koja. MHpopmannoHHblii 00bEM TEKCTa

2.2

Nudopmanmonnpiii 00bEM naHHBIX. bUT — MHHHManbHas eAMHUIA
KoJim4ecTBa HMH(OpMAuM — JBOMYHBIA paspsn. EauHunsl w3mepeHus
nHPOPMAIIMOHHOTO O00BEMa JaHHBIX. but, OaiiT, KuIoOalT, Merabair,

rurabaiit. CKOpOCTh Mepelayd NaHHBIX. EIUHUIBI CKOPOCTH Mepemaydd




2.3

JaHHBIX

KomupoBanue m1Bera. IlperoBeie w™oaenmn. Mopens RGB. I'myOuna
kogupoBanus. [lanmurpa.

PactpoBoe u BekTopHOe mpencraBienue uzoOpaxkeHui. Ilukcens. Ouenka
UHPOPMALMOHHOTO 00bEMa TpapHUuUecKMX JaHHBIX M PacTPOBOIO

HU300paKeHUS

2.4

KOI[I/IpOBaHI/Ie 3BYKa. Pa3pﬂ,[[HOCTB 1 yacroTta 3anucu. KoimyecTBo KaHaIoOB
3aIIiCH.
OHeHKa KOJIMYCCTBCHHBIX IMapaMETPOB, CBA3AaHHBIX C IMPEACTABICHUEM U

XpaHEHHEM 3BYKOBBIX (ailioB

2.5

HemosumyonHsle ¥ MO3UIMOHHBIE CUCTEMBI CYHCICHUSA.  AJ(aBuT.
OcHoBanne. Pa3pépuyrtas dopma 3anucu yucna. llepeBon B HeCITHUHYIO
CUCTCMY UHUCCII, 3alITMCAHHBIX B IPYIrUX CUCTEMAX CUUCIICHUA.

PumMmckas cuctemMa cCUUCIEHUS

2.6

JBonunas cucrema cuucnenus. [lepeBoa nensix yucen B npenenax ot 0 1o
1024 B 1BOMYHYIO CUCTEMY cuucieHuss. BocbMepuyHas cuctemMa CUMCICHUS.
[lepeBoa uncen U3 BOCBMEPUYHON CHUCTEMBI B JBOMYHYIO U JECATUYHYIO
cuctembl U obpatHo. lllectHaamarepuunas cuctema cuucienus. llepeBon
Yrcesl W3 IIEeCTHAAIATEPUYHON CHCTEMbl B JBOMYHYIO, BOCBMEPUYHYIO H
JNECATUYHYIO CUCTEMbI U 00paTHO. Apu(METHUECKHE ONepaluu B JIBOUYHON

CHCTEME CUHCIICHUA

2.7

Jlormueckue BBICKa3pIBaHUs. Jlormdyeckne 3HAYCHHS  BBICKA3BIBAHUM.
DJIeMEHTAapHbIE U COCTaBHBIE BBICKA3bIBaHUs. JIOrMUecKue orepanuu: «u»
(KOHBIOHKIIMS, JJOTUYECKOE YMHOXKEHHE), «HIN» (IU3BIOHKIINS, JOTHYECKOE
CIOXEHHE), «HEe» (Jormyeckoe oTpuuanue). Ilpuopurer normyeckux
onepanuii. OnpeneneHue UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIIU
M3BECTHbl 3HAYEHUSI HCTUHHOCTU BXOJSIIUX B HEr0 3JIEMEHTApPHBIX
BbICKa3bIBaHUMU. Jlormyeckue BbIpaxkeHus. lIpaBuia 3ammcu JI0rHYECKUX

BLIpa)KeHHﬁ. HOCTpOCHI/Ie Ta6J'II/II_I HUCTUHHOCTH JIOTHYCCKUX Bpra)KeHPIfI

2.8

Jlormueckue 3J1eMeHThI. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaAMH KOMIIBIOTEpa

2.9

2.10

HenpepbiBHble 1 quckpeTHble Moaenu. Mmurtannonnsie moaenu. Urposbie
Mozenu. OneHKa aJieKBaTHOCTH MOJIETIN MOJECIUPYEMOMY OOBEKTY U LIeJIIM

MOACIINPOBAHUA

Tabnuunble mozenu. Tabnuma Kak MpeACTaBICHHE OTHOUICHHS. basbl

naHHbIX. OTOOp B TAOIUIIE CTPOK, YIOBIECTBOPSIONINX 33JAHHOMY YCIIOBHIO




2.11

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE W HEOPUCHTUPOBAHHBIE
rpadsl. JJnuaa (Bec) pedpa. BecoBas matpunia rpada. [muHa myTH MEXITY
BepminHaMu rpada. Ilouck ontumansHOoro mnytu B rpade. Hauanbhas
BEpIIMHA (MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OpPUEHTHPOBAHHOM

rpade. Bpruucienne KomuuecTBa MyTed B HANPABICHHOM AalUKIMYECKOM

rpade

2.12

HepeBo. Kopens, Bepmmna (y3en), auct, peOpo (ayra) aepeBa. Beicota
nepesa. IlomnepeBo. Ilpumepsl ucnosib3oBaHusi jaepeBbeB. [lepebop

BapHUAHTOB C IIOMOIIBIO JCPCBA

AJNTOpUTMBI U IPOTPAMMHPOBaHHE

3.1

CgoiictBa anroputMa. CrocoObl 3amucH ajaropuTMa (CJIOBECHBIA, B BHJIEC
0JIOK-CXEMBI, IPOTpaMMa).

CocraBieHue ajaropuTMOB M IPOrpaMM C HCIOJIb30BAHUEM BETBIICHUH,
LIMKJIOB M BCIIOMOTaTEJbHBIX AJITOPUTMOB IS YIPABJICHUS HCIIOIHUTEIEM
(Pobot, Yepemnamka, YepTé&xHUK M Apyrue). BblogHEHHE aNroOpuUTMOB

BPYUYHYIO U Ha KOMIIBIOTEPE

3.2

S3pik mporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
Anroputrmudeckuil S3bIk).

Cucrema nporpaMMHpOBaHHs: PENAKTOP TEKCTa IPOrpaMM, TPAHCIATOP,
OTJIAJYHUK.

IlepemeHHas: Tum, ums, 3HadcHHE. Lleable, BENIECTBEHHBIE U CHUMBOJIBHBIC
IIEPEMEHHBIE.

Omneparop mnpucBauBaHusl. ApUPMETHUECKHE BBIPDAKEHUS U MOPAIOK HX
BpluuciIeHus. Onepanuu C ILedbIMH YHUCIAMH: LEJIOYUCIEHHOE [EJICHUE,
ocTaTtok oT jaeneHus. BerBnenus. CocTaBHbIE YCIOBUS (3alMCh JIOTUYECKUX
BBIPQXEHUM Ha M3y4yaeMOM s3bIKE IIporpaMMupoBaHus). HaxoxxneHue
MUHUMYyMa

U MakCUMyMa M3 JABYX, TpPEX M 4YETBIpEX uucel. PemieHue KBaapaTHOro
YPaBHEHUs, UMEIOLLETO BELECTBEHHbIE KOPHU. Lk ¢ ycimoBuem. Anroputm
EBkimaa nans  HaxoXJIeHWss HaumOonblIero oOmero JenuTens JBYX
HaTypaldbHbIX uucen. Pa30ueHuwe 3amucu HaTypajbHOTO uuClia B
MO3ULMOHHOM CUCTEME C OCHOBaHMEM, MEHBIIMM MWIM paBHbIM 10, Ha
otaenbHble HUGPbL. LUK ¢ nepeMeHHOH. ANrOpUTMBI IPOBEPKU JIEITUMOCTH
OJIHOTO LEJIOr0 4YHWcia Ha Jpyroe, MNPOBEPKU HATYpaJIbHOIO 4YHCIa Ha

IPOCTOTY




3.3

O6paboTka CUMBOJIbHBIX JaHHbIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHasE 00paboTKa CTpoK. I1oACUET YaCTOTHI MOSIBICHUSI CUMBOJIA B

ctpoke. Berpoennsie hyHKIMH 117151 00pabOTKH CTPOK

3.4

OnpeneneHre BO3MOXKHBIX pE3yJbTaTOB pabOThl aNrOpUTMa MpU JAHHOM
MHO’KECTBE BXOJHBIX JAHHBIX, ONPEACIECHUE BO3MOKHBIX BXOIHBIX IaHHBIX,

IIPUBOASAIIMX K JTAHHOMY PE3YJIbTaTy

3.5

Tabnuynble BenuyuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHHUE U
OTNaZKa TMPOrpaMM, pEANU3YIOIIUX THUIOBBIE AJITOPUTMBI  00PaOOTKH
OJIHOMEPHBIX YHCIIOBBIX MAaCCUBOB, HA OJHOM U3 A3BIKOB IMPOTPAMMHPOBAHUS
(Python, C++, Tlackans, Java, C#, IllkoapHbIi AnropurmMudeckuii SI3BIK):
3aM0JIHEHUE YKCJIOBOIO MacCHBa CIy4YalHBIMHU YHCIIAMU, B COOTBETCTBUU C
dbopmynoil wiaM MyTéM BBOJA YHMCEN, HAXOXKICHHE CYMMBI JJIEMEHTOB
MaccHuBa, JIMHEWHBIA TTOMCK 3aJaHHOI'O 3HA4Y€HHUA B MACCHUBC, HO]ICLIéT
HJIEMEHTOB MacCHBAa, YIOBJIECTBOPSIOUINX 33JJaHHOMY YCIIOBHIO, HAXOXKICHHE
MUHHUMAJIBHOTO (MaKCHUMAaJIbHOTO0) 3jieMeHTa MaccuBa. COpTUPOBKA MacCUBa.
OO6paboTka TOTOKA JaHHBIX: BBIYUCICHHE KOJIMYECTBA, CYMMBI, CPEIHETO
apI/I(bMeTI/I‘ICCKOFO, MHUHHUMAJIBHOT'O U MAaKCHMAJIbHOT'O 3HAYCHUA 3JICMCHTOB

MMOoCJICAOBATCIIbHOCTHU, YAOBJIICTBOPAIOIMIUX 3aIaHHOMY YCIIOBHIO

3.6

VYnpasnenue. Curnan. O6parHas cBs3b. [lonyyeHre curHaaoB oT HU(POBBIX
JaTYUKOB (HalpUMep, KacaHMs, paccTOsIHMs, CBeTa, 3ByKa). Ilpumepsl
UCIOJb30BaHUS IpUHLUIA OOpPAaTHOW CBS3M B CHCTEMax YIpPaBICHHUs
TEXHUYECKMMHU YCTPOWCTBAMHM C TOMOIIbK JaTYMKOB, B TOM YHCIE B

POOOTOTEXHUKE

HNudopMannoHHbIe TEXHOIOTHH

4.1

TekcToBbIE JOKYMEHTBI M WX CTPYKTYpHBIE AJIEMEHTHI (CTpaHuIa, ad3ail,
CTpPOKa, CJIOBO, CHUMBOJI).

TexkcToBBI TpoleCCOp — HMHCTPYMEHT CO3JaHHsI, PEJaKTHUPOBAHUS H
dopmarupoBanusi TekcToB. IlpaBuna HaOopa Tekcta. PemaktupoBanue
tekcta. CpoiictBa cumBoioB. Hlpudrt. Tumsr mpudroB (pyOiensie, c
3aceykaMM, MOHOUIMpHHHBIE). [lomyXUpHOE W KYpCHBHOE HauepTaHHE.
CpoiicTBa ab3aneB: rpaHullbl, ab3alHbBI OTCTYI, HHTEpPBaJ, BEIPABHUBAHMUE.
[Tapametpsl crpanunsl. CruneBoe (opmatupoBanue. CTpyKTypuUpOBaHHE
MHPOPMALIMU C TOMOIIBIO CIUCKOB M TalOiauL. MHOrOypOBHEBBIE CIHUCKH.
JloGaBnenne TaOMUI] B TEKCTOBbIE JOKYMEHTH. BcraBka m3o0paxeHuil B

TEKCTOBbIE NOKyMeHTHl. OO0TekaHHe HM300pakeHUil TeKCTOM. BrioueHwe B




TEKCTOBBIM ~ JIOKYMEHT Auarpamm, (opMmyn, HyMepaluu CTpaHUI,

KOJIOHTHUTYJIOB, CCBIJIOK U JPYI'UX 3JICMCHTOB

4.2

PactpoBeie pucynku. Mcnonb3oBanue rpadudecKux MPUMHUTHBOB.

Onepanuu perakTUpoBaHus rpaguuecKux 0OHEKTOB, B TOM YHCIIE ITU(PPOBBIX
dororpaduii: u3MeHeHUe pa3mepa, o0pe3Ka, MOBOPOT, OTpaxeHue, paboTa ¢
obnactamu (BbIAEICHUE, KOMMPOBAHKE, 3aJIUBKA I[BETOM), KOPPEKIIMS 1IBETA,
SAPKOCTH U KOHTpacTHocTU. BekrtopHas rpaduka. Co3laHue BEKTOPHBIX
PUCYHKOB BCTPOEHHBIMH CPEACTBAMH TEKCTOBOTO MpOIECCOpa WU APYTUX

nporpamm (nipusoxkeHuii). Jlo6aBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[TonroToBka MynbTUMETMIHBIX TIpe3eHTanuil. Crnaiia. [[obaBieHue Ha ciaiin
TEeKCTa U u3o0pakeHuit. Pabora ¢ Heckonbkumu cnaigamu. JloGaBneHrue Ha

Clail ayAMOBHU3yaJbHBIX TaHHBIX. AHUManus. ['unepccpuiku

4.4

Tumnel gaHHBIX B sYeHKaX SJIEKTPOHHOM Tabmuubl. PenaktupoBanue u
dbopmatupoBanue Tabnui. BerpoeHHbIe (QYHKIIUMHM IS MIOMCKA MaKCHMyMa,
MUHUMYMa, CYMMBI U cpefnHero apudmerndeckoro. COpTUpOBKa TaHHBIX B
BbIZICJICHHOM Juana3one. lloctpoenue nuarpamm (rucrorpamma, Kpyromas
auarpamMma, — TodeuyHas — Auarpamma). Bpibop — TUma  Auarpambl
[IpeobpaszoBanue popmyn npu konupoBaHuu. OTHOCUTEIbHAS, a0COMIOTHAS

" CMCIIIaHHaA aJgpecanusa

4.5

VYCIIOBHBIC BBIUYMCIICHUS B JJIGKTPOHHBIX Tabmumax. CyMMHpOBaHUE H
MoACYET 3HAYCHHH, OTBEUAIOIINX 3aJJaHHOMY yciIoBHI0. OOpaboTKa OOIBIITNX

Ha0OpOB JaHHBIX. YHCIEHHOE MOICTMPOBAHUE B JICKTPOHHBIX TaOJIUIIaX




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* ndopmatuka: 7-i1 knacc: 0a30BbIi YPOBEHb: YUEOHUK; S-€ U3/IaHUE,
nepepaborannoe bocosa JI.JI., bocoa A.}O. AkuroHnepHoe 00111eCTBO
«M3parenbctBo «lIpocBemienue»

* ndopmaruka: 8- kiacc: 6a30BbIN yPOBEHb: YUEOHUK; S-€ U3/IaHHE,
nepepaboranroe bocora JI.JI., bocoa A.FO. AknmonepHoe 00111ecTBO
«M3narensctBo «lIpocBemenue»

* ndpopmaruka: 9-ii kiacc: 6a30BbIN ypOBEHb: YUEOHUK; S-€ U3/aHHE,
nepepaboranHoe bocora JI.JI., bocoBa A.}O. AkunonepHoe 00111ecTBO

«M3parensctBO «lIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Nudopmatuka. 7-9 knaccel. KoMnbroTepHblid IPAaKTUKYM
Astop(s1): boconra JI. JI.

Nudopmatuka. 7 knacc: UToroBasi KOHTpOJIbHas padboTa

Astop(sl): bocona JI. JI. / bocoBa A. 1O. / AkBumnsinoB H.A.
Nudopmaruka. 7 Kiacc: caMOCTOSTEIbHBIE U KOHTPOJIbHBIE pa0OThI
Astop(s1): bocona JI. JI. / bocosa A. IO.

Nudopmaruka. 8 kitacc: caMoCTOSITENbHBIE U KOHTPOJIbHBIE PA0OTHI

Astop(sl1): bocona JI. JI. / Bocosa A. IO.



Nudopmaruka. 8 kinacc: uroroasi KOHTpOJIbHAs padboTa

Astop(s1): bocora JI. JI. / Bocoa A. 1O. / AxBuiisiHoB H.A.

Nudopmatuka. 9 knacc: caMmocTosTENbHbIE U KOHTPOJIbHBIE pa0OThI
Agtop(s1): bocora JI. JI. / Bocoa A. IO.

[ToaroroBka k OI'D o uHpopmartuke. 9 kiacc

Astop(sl): bocona JI. JI. / Tapanata B.B. / bocosa A. 1O. / AkBumnsiHoB H.A. /
Bonkosa H.C.

Nudopmaruka. 7-9 knaccel: COOpHUK 3a/1a4 U YIIPaKHEHU

Agtop(s1): bocora JI. JI. / bocoBa A. 1O. / AxBuisiHoB H.A.

Nudopmaruka. 7-9 kimaccel: METOIUYECKOE TTOCOOME

Astop(s1): bocona JI. JI. / bocosa A. 1O. / AxBunssnoB H.A. / AnatonbeB A.B.
NupopmaTuka. 5-7 Kjaccel: 3aHUMATENbHBIE 33/1a41

Astop(s1): bocora JI. JI. / Bocoa A. IO.

HNudopmaruka. 89 knaccel. Hayana nporpammupoBanus Ha si3bike Python.
JloTOTHUTENbHBIE TJIaBbl K y4eOHUKaM

Astop(sb1): bocoa JI. JI. / AxkBunsinoB H.A. / Koweprun 1.0. / ltena FO.JI. /

bypuesa T.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
DneKkTpoHHOE MprioxkeHue K yaeonuky «Mudopmaruka» nis 7 knacca BY (DPII)

https://bosova.ru/metodist/authors/informatika/3/eor7bufrp.php



https://bosova.ru/metodist/authors/informatika/3/eor7bufrp.php

DneKTpoHHOE MpIIokeHue K yaueOnuky «Mudopmarukay s 8 kimacca

BY(®PII) https://bosova.ru/metodist/authors/informatika/3/eor8bufrp.php

DneKTpoHHOE NMpuiokeHue K yueOHuky «Mudopmaruka» nns 9 knacca

BY(®PII) https://bosova.ru/metodist/authors/informatika/3/eor9bufrp.php



https://bosova.ru/metodist/authors/informatika/3/eor8bufrp.php
https://bosova.ru/metodist/authors/informatika/3/eor9bufrp.php




