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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nH(pOpMATHKE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC 00O, a Takxke (denepaibHOi paboyeil mporpaMMbl BOCITUTaHUS.

[Iporpamma 1o wuHpOpMaTHKE AA€T MPEACTABICHHUE O LENAX, OOmel
CTpaTeruu OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYaIOUIUXCA CpPEACTBAMHU
MHGOPMATUKKN Ha 0a30BOM YPOBHE, YCTAHABIMBAECT OOA3aTEIBHOE MPEIMETHOE
coJiep KaHue, MPEyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3/iesiaM U TeMaM.

[Tporpamma o uHPOpPMATHKE ONPEAEAET KOJINYECTBEHHBIC U KAYECTBCHHBIE
XapaKTEepUCTUKHN y4eOHOro MaTepuaia Juisl KaKI0ro rojia u3y4eHusl, B TOM 4uce
JUISL COJIEP KATENIbHOTO HAMOJHEHUsI Pa3HOro BHUIA KOHTPOJs (IMIPOMEKYTOUHOMN
aTTeCcTalllU oOyyJaronimxcs, BCEPOCCUICKUX MIPOBEPOUYHBIX pabor,
roCyJIapCTBEHHOW UTOTOBOM aTTECTAIINM).

[Iporpamma 1o uHpOpMaTUKe SBISETCA OCHOBOM JJIi COCTaBJICHUS
aBTOPCKUX YYEOHBIX MPOTPaMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

[ensmMu wu3yyeHuss UHGPOPMATHUKA HA YPOBHE OCHOBHOIO  OOIEro
o0pa30BaHUS SBIISIFOTCS:

dbopMupOBaHHE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAayKu HH(POPMATUKH, TOCTHKEHHUSIM HAYYHO-TEXHUYECKOTO
nmporpecca U OOIIECTBEHHOW MPaKTUKHU, 32 CYET Pa3BUTHUS MPEJCTaBICHUN 00
uHpOpMAIIMU KaK O BAKHEHIIEM CTPATETUYECKOM PECypce Pa3BUTHS JIMYHOCTH,
rocynapcrBa, oOLIeCTBa, MMOHMUMAHHUS POJIM HUH(POPMALMOHHBIX IPOIIECCOB,
MH(GOPMAIIMOHHBIX PECYpCOB M HMH(POPMALMOHHBIX TEXHOJOTHH B YCJIOBHSX
uudpoBoil TpaHchopMauu MHOTUX cdep KU3HU COBPEMEHHOI0 00I1IECTBa;

o0ecrieueHre YCIOBUH, CIMOCOOCTBYIOIIMX PA3BUTHIO aITOPUTMUYECKOTO
MBILUIEHUS KaK HEOOXOJMMOro YCJIOBUS MPO(ECCHOHATBHOM JeATENIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIEeCTBE, MPEJIOIaralpIlero CrnocoOHOCTb
oOyyaroierocss pa3OMBaTh CJIOXKHBIE 3aJadyud Ha 0oJiee MPOCThIE TMO/A3aJayH,
CpPaBHUBATh HOBBIE 33/1a4y C 3a/1a4aMy, PEIIEHHBIMUA paHee, ONpPeleNsaTh Wark s
JOCTHKEHHUSI pe3yJIbTaTa U TaK JaJIee;

dbopMHpoBaHWEe U Pa3BUTHE KOMIIETEHIMHA OOyd4arolmuxcsi B 00yacTu
UCIOJIb30BaHUsI UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUW, B TOM YHUCIIE
3HaHWW, YMEHUW M HaBBIKOB pPalOTHl C HH(}OpMamMen, MporpaMMHUpPOBaHUS,
KOMMYHHKAIIMM B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBHUAX OOeCreYeHHUs
MH(GOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTU 00YYaroIerocs;

BOCIIUTAHUE OTBETCTBEHHOIO M M30MPATEIBHOTO OTHOIICHHS K MH(POPMALIUU
C y4€TOM IPABOBBIX M 3TUYECKUX ACIEKTOB €€ paclupOCTpaHEHUs, CTPEMIIEHUS K
MPOJIOJDKEHUI0 00pa3oBaHusi B 00JlacTh WH(OPMAIMOHHBIX TEXHOJIOTHH U



CO3HUJIATENbHON JIEATEIbHOCTH C TPUMEHEHHEM CpEeACTB HH(OPMALUOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 0011EM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKH KAK HAYYHOM JAUCHUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTU3allMu UH()OPMAILIMOHHBIX
IIPOLIECCOB B Pa3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHS]  WMHMOPMATHKU, TMpPEeXKAEe  BCEro
MH(OpPMAIMOHHBIE TEXHOJOTUH, YIIPABIEHNE U COLIMANIbHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HHQOpMATUKM U  HUHOOPMALMOHHOU
NEATEIBHOCTH.

N3yuenue uHGOpMATUKA  OKa3blBa€T  CYIIECTBEHHOE  BIIMSAHHE  Ha
(opMHpOBaHHE MHPOBO33PEHUSA OO0YYaAIOIIErocs,, €ro >XU3HEHHYIO MO3ULHIO,
3aKJIaJIbIBA€T  OCHOBBI  MOHUMAaHMsS  NPUHLUUIOB  (QYHKUMOHMPOBAHUS U
UCIOJIb30BaHUSl MHPOPMAILIMOHHBIX TEXHOJIOTUHA KaK HEOOXOJMMOI0 MHCTPYMEHTA
NPaKTUYECKU JIIOOOM JIEATETbHOCTM W OJHOTO U3 Haubojee 3HAYUMbIX
TEXHOJIOTUYECKUX  JOCTWKEHUM  COBPEMEHHOW  IUMBWIM3aUWA.  MHorue
npeIMEeTHbIE 3HAHUS U CIIOCOOBI I€ATEIbHOCTH, OCBOEHHBIE 00YYarOIIUMUCS TIPU
U3y4eHUU MH(POPMATUKH, HAXOAIT MPUMEHEHHE KaK B paMKaxX 00pa3oBaTeIbHOTO
mpolecca MpU HU3YYEHUH JAPYTHX MPEAMETHBIX oO0JacTeidl, Tak W B HHBIX
KU3HEHHBIX CUTYyalUsX, CTAHOBSATCS 3HAYUMBIMHU ISl (DOPMUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTh OPUEHTHPOBAHbl Ha (OPMHUPOBAHHE METANPEAMETHBIX U
JUYHOCTHBIX PE3YJIbTaTOB O0YUYECHMUS.

OcHoBHBIE 3a1aun yueOHoro npeamera «MHpopmaruka» — copMupoBaTh y
oOyyaromuxcsi:

NOHUMaHHE TMPHUHLMIIOB YCTPOMCTBA M (PYHKIMOHUPOBAHUS OOBEKTOB
U(PPOBOrO OKPYKEHHs, MPEJACTABICHUS 00 HCTOPUM M TEHICHLUSAX Pa3BUTHS
uH(popMaTHKU nieprojia HudpoBoil TpaHchopMauu COBPEMEHHOTO 00I1IeCTBa;

3HAHMSI, YMEHHS U HaBBIKM I'PAMOTHOM MOCTAHOBKM 3a/1ay, BOHHUKAIOIIUX B
NPAKTHYECKON AESITENbHOCTH, Ul MX PEIICHUS C MOMOIIbI0 MH()OPMALIMOHHBIX
TEXHOJIOTMM, YMEHUS M HaBbIKM (HPOPMAJIU30BAHHOTO OIKCAHUS IOCTABJIECHHBIX
3azay;

0a3oBple 3HaHHUS 00 MH(POPMALMOHHOM MOJIEIMPOBAHWU, B TOM YHUCIE O
MaTEMaTU4ECKOM MOJIEJINPOBAHUMY;

3HAHME OCHOBHBIX AJTOPUTMUYECKHX CTPYKTYp U YMEHHME IPUMEHATH 3TH
3HAHMS JJI1 TIOCTPOEHUSI AJITOPUTMOB PENICHMs 3a7ad MO0 MX MaTeMaTUYeCKUM
MOJIEIISIM;

YMEHUS W HABBIKM COCTAaBJEHHMS IPOCTBIX MNPOrpaMM IO IOCTPOCHHOMY
QITOPUTMY Ha OJTHOM M3 SI3BIKOB IIPOIPaMMMPOBAHHUS BBICOKOT'O YPOBHS;



yMEHHsI M HaBbIKM 3(P(GEKTUBHOIO HCIOJIb30BaHUS OCHOBHBIX THIIOB
MPUKJIAJAHBIX MpOTrpaMM (TPUIIOKEHHI) 00IIero Ha3HauYeHUs U MHGOPMAIIMOHHBIX
CUCTEM IS PELIEHUsI ¢ UX MOMOIIBIO MPAKTUYECKUX 3aJ]ay, BiIaJieHue 0a30BbIMU
HOpMaMH HWH(OPMALMOHHOW H3THKM M IIpaBa, OCHOBaAaMU HMH(POPMALMOHHON
0e30IaCHOCTH;

yMEHUE TPaMOTHO HHTEPIIPETUPOBATH PE3YJIbTaThl PEIICHUS MPAKTUYECKUX
3aJlad C MOMOILIbI0 HMH(POPMALMOHHBIX TEXHOJOTUH, MNPUMEHSTHh IOITYYEHHBIE
pE3yNbTaThl B IPAKTUYECKOH AESITEIBHOCTH.

Ilenu u 3amaun u3yuyeHUs MHOOPMATUKM HA YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHUs OMNPEACNAIOT CTPYKTYPY OCHOBHOTO COJEpKaHUS Y4eOHOTO
MpeMETa B BUJIE€ CAEAYIOMIMNX YETHIPEX TEMAaTUYECKHUX PA3/EIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATHKU;

QITOPUTMBI U IPOrPAMMHUPOBAHKE;

MH(OPMAIMOHHBIE TEXHOJIOTUH.

Ha u3yuenune nHpopmatuku Ha 0a30BOM ypoBHE orBoauTcs 102 waca: B 7
kiacce — 34 yaca (1 yac B Henento), B 8 kiacce — 34 yaca (1 yac B Henemnto), B 9
kiacce — 34 gaca (1 gac B Hefienio).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Iu¢pposast rpaMoTHOCTDH

KoMmnbrorep — yHuBepcajJbHOe YCTPOHCTBO 00pad0TKH JaAHHBIX

KowMmmbroTep — yHHBEpcadbHOE BBIYMCIUTEIHLHOE YCTPOMCTBO, paboTaroriee
o mporpamme. THIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPHI. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIbIOTEpa W UX Ha3HadeHue. IIpoueccop.
OneparvBHass W JOJITOBPEMEHHAas IaMsTh. YCTpPOWCTBA BBOAA M BBIBOJA.
CeHcopHbIli BBOJ, AATYUKHM MOOWJIBHBIX YCTPOMCTB, CpeICTBa OMOMETPUYECKOM
ayTeHTU(PUKALIUU.

Hctopusi pa3BUTUS KOMIIBIOTEPOB M MPOrPaMMHOTO  00ECHEUEHHUS.
[Toxonenust koMbpOTEPOB. COBpPEMEHHBIE TEHACHIUU PA3BUTHS KOMIIBIOTEPOB.
CynepKOMIBIOTEPBL.

[TapanenbHble BBIYUCICHHUS.

[lepconanpubiii komMnbrOTEp. IIporieccop M ero XapakTepuCTUKU (TaKTOBas
4acToTa, pas3psaaHocTs). OmnepaTtuBHas mnaMsTh. JloJroBpeMeHHass NaMsTh.
VYerpoiictBa BBosa U BbhiBoJa. OOBEM XpaHMMBIX JTAHHBIX (OMEpaTUBHAS MaMSTh
KOMITBIOTEPA, KECTKUM U TBEPJIOTENbHBIA JUCK, MOCTOSIHHAS NMaMATh cMapT(HOHA)
Y CKOPOCTb JOCTYIA JJI Pa3IMYHbIX BUJOB HOCUTEIEH.

TexHuka 6€30MacHOCTH U TIPaBUIa padOTHI HA KOMIIBIOTEPE.

IIporpaMmMbl U TaHHbIE

[IporpammHoe obGecnieyenne komnbiorepa. llpuknaaHoe mporpammHoe
oOecrieueHue. CucremHoe MpPOrpaMMHOE obecrieyeHue. Cucremsbl
nporpammupoBanus. [IpaBoBas oxpaHa nporpaMm W JAaHHBIX. becraTHele |
yCIIOBHO-0ecmiaTHbie mporpaMMbl. CBOOOAHOE TPOrpaMMHOE 0OECIICUEHHE.

@aitnbel 1 nanku (karanoru). [TpuHIMOB MOCTpOeHUs (AilIOBBIX CHCTEM.
[Tonmnoe ums ¢aitna (manku). Ilyte x Qaitny (manke). Pabora ¢ daitnamu u
KaTaJloTaMH CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHME, KOIMPOBAHUE,
nepeMelieHre, NepeuMeHoBaHe 1 yaanenue (aiaoB U namnok (karaaoros). THITEI
¢aiinos. CaoiictBa (ailioB. XapakTepHble pa3Mepbl (HailJIoB pa3IMYHBIX THUIIOB
(cTpaHHIIa TEKCTa, dJIEKTPOHHAs KHHra, (hoTorpadus, 3amuch NECHHU, BUACOKIIUII,
NOJTHOMETPaXXHbIN (QuiibM). ApxuBauusi JaHHBIX. lcroib30BaHue mporpamm-
apxuBaTopoB. dDaitnoBsiii MeHekep. [lonck daitioB cpeacTBaMu oneparimoOHHOM
CUCTEMBL.

KoMmbroTepHble BUPYCHI M IpYTrU€ BPENOHOCHBIE Iporpammel. [Iporpammer
JUTSL 3aLIUTBI OT BUPYCOB.

KomnbrorepHbie ceTn



OO0beauHeHne KoMIpioTepoB B ceTh. Cerb MuTepHer. BeO-cTpanmia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckosbie cuctemsl. [lonck
uHOpMaIMM 1O KIIOYEBBIM CJIOBaM W MO H300paxeHuto. JlocTOBEpHOCTH
uH(popmaluu, noiaydyeHHoi u3 Murepuera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKALIUIA.

CereBoli »THKET, 0a30Bbie HOPMBI MH(DOPMAIMOHHOW STHUKH U TIpaBa IpH
pabote B uTepHere. CTpateruu 6e3onacHoro rnosejaeHus: B IHTepHeTe.

TeopeTnueckue 0CHOBbI HHPOPMATUKH

Nudopmanust u vHPOPMALMOHHBIE IPOLECCHI

Nudopmarust — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOMN HAYKH.

Nudopmarius kak cBeIeHUs, IPeAHA3ZHAYCHHBIC JJIsI BOCIIPUATHS YETOBEKOM,
M HHpoOpMauMs KAaK  JIaHHbIE, KOTOpble MOryT ObITb  00pabOTaHbI
ABTOMATHU3UPOBAHHON CUCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOXKHOCTh ONUCaHusl HETPEPHIBHBIX 00BEKTOB U
MPOLIECCOB C MTOMOILBIO TUCKPETHBIX TaHHBIX.

NupopmanmoHHble MNpPOUECCHl — MPOLECCHI, CBA3AHHBIE C XPAHEHHEM,
npeoOpa3oBaHuEM U Tiepeaaueii JaHHBIX.

IIpeacraBiaenune napopmManuun

CumBon. AndaBur. MoiHocTs andasuta. Pa3zHooOpasue S3bIKOB U
andasutoB. EcrecTBeHHbIE U (hOpMATIbHBIE S3bIKH. AJ(ABUT TEKCTOB HA PYCCKOM
s3pike.  JIBowuHbiii  andaBur. KoandecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KoMOuHaIui) GUKCUPOBAHHOUW NJWMHBI B JBonuHOM andasure. [IpeobpazoBanue
moboro andaButa K ABOMYHOMY. KONMMUECTBO pa3iMYHBIX CIIOB (PMKCHUPOBAHHOMN
JUIMHBI B aj(aBUTE ONPENeTEHHON MOIIHOCTH.

KonupoBanue cuUMBOJIOB OJHOTO angaBuUTa C MOMOIILI0 KOJOBBIX CJIOB B
npyrom andaBuTe, KOJI0Bas TaOIHIlA, TEKOJIUPOBAHKE.

JBomunblii kon. IIpemcraBiieHMe NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ajihaBuTe.

NuadpopmarmonHeiii  00bEM AaHHBIX. bUT — MUHUMaNbHAs CAUHHUIIA
KoJaudecTBa MHGOpPMAIMM — JBOMYHBIN  pa3psa. EnuHunbl  u3MepeHus
nH(popMaIMOHHOT0 00bEMa NaHHbIX. bUT, 0aliT, KHIoOalT, MerabaiT, rurabaiT.

CxopocTh nepeaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIaun JaHHbIX.

KomupoBanne texkctoB. PaBHOMepHbIi kOA. HepaBHOMEpHBIH  KOZ.
Komupoka ASCII. BocbmubutHsie koaupoBku. [loHsTHE 0 KOAMPOBKAX
UNICODE. [exoaupoBanue cOOONIEHUI € HMCHOJb30BaHUEM PABHOMEPHOTO U
HepaBHOMEPHOTO Koja. MH(popmaimoHHbIi 00BEM TEKCTA.

Hckaxxenne nadopmaiuu npu nepeaaye.

OO6mee mpencraBieHre o0 MUMPOBOM MPEACTABICHUN ayAHUOBU3YaIbHBIX U
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KomupoBanme mBera. IlBetoBeie w™omemu. Mopaens RGB. I'myGuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpejacTaBieHue u3oOpaxkenuil. [lukcenb. OueHka
MH(OPMALMOHHOIO 00bEMa rpaMUECKUX JAHHBIX JJI PACTPOBOTO NU300PAKEHHUS.

KonupoBanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KoJm4ecTBO KaHAIOB
3aMHUCH.

OneHka KOJMYECTBEHHBIX MMapaMEeTPOB, CBSI3aHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DailiioB.

NudopmanuoHHbIe TEXHOJIOTHU

TexkcTOBbIE JTOKYMEHTHI

TexcToBble AOKYMEHTBI U HMX CTPYKTYpHbIE 3J€MEHThI (CTpaHuua, adsail,
CTpPOKa, CJIOBO, CUMBOJ).

TekcToBBI mpoueccop — HWHCTPYMEHT CO3JaHMS, PEJAKTHUPOBAHUSI U
dbopmatupoBanusa TekcToB. lIpaBmina Habopa Tekcra. PemakTupoBaHHe TEKCTa.
CpoiictBa cuMmBoioB. [pudt. Tunsl mpudrtoB (pyOsieHble, C 3acedykamw,
MoHowMpuHHbIe). [lomyxupHoe U KypcuBHOe Hauepranue. CBOMCTBa a03alleB:
rpaHullbl, a03allHbI OTCTYI, HHTEpBaJ, BblpaBHUBaHUE. [lapameTpsl cTpaHUIIBL.
CruneBoe ¢popMaTupoBaHueE.

CrpykTypupoBaHue HHPOpMalUU C TOMOIIbIO CHUCKOB M  TaOJMII.
MHuoroypoBHeBble criuckd. [[o0aBiieHre TaOIHIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paxeHuii B TEKCTOBbIE JOKyMeHThl. OOTekaHUEe M300paKeHHI
TEKCTOM. BKIIIOUeHHE B TEKCTOBBIM JOKYMEHT auarpamm, (Gopmyli, HyMepaiuu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PacctaHoBKa nepeHocoB. 1'010cOBOM BBOJ TEKCTA.
Onrtuueckoe pacro3HaBaHue Tekcta. KommbproTepuslii nepeBoj. Vcmosib3oBaHue
cepBucoB MuTepHeTa 11st 00paboTKH TEKCTa.

Komnbrorepuasi rpaguka

3HAKOMCTBO C TIpaUUeCKUMU pedakTopaMmH. PacTpoBble PHUCYHKH.
Hcnonp3oBanue rpapuueckux NIpUMUTHUBOB.

Omnepatnuu peakTUpoBaHUs rpaduIecKux 0OBEKTOB, B TOM YHCIIe U(PPOBBIX
doTorpaduii: u3MeHeHue pa3mepa, oOpe3ka, MOBOPOT, OTpa)xeHue, padbora c
oOnacTsiMu (BBbIAEJIEHUE, KONMUPOBAHME, 3aJIMBKA IBETOM), KOPPEKLHS LIBETA,
SAPKOCTH U KOHTPACTHOCTH.

BektopHas rpaduka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEIICTBAMHM TEKCTOBOTO MPOILECCOpa WM JPYTrUX MporpaMm (IPHIIOKEHUH).
JloOaBiieHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTBHI.

MyabTUMeAUHHBbIE NIPe3eHTALUN

[ToaroroBka MyJIbTUMEIUHHBIX Mpe3eHTanui. Crnaitn. JloOaBieHue Ha clam
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMH ClIaiiIaMHu.



JlobaBneHne Ha  Cilail ~ ayJUOBU3YaJIbHBIX  JIAHHBIX.  AHHMAIUS.
['unepcepkmy.

8 KVIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKH

CucreMsbl CUHC/ICHUA

Hemo3unimonHuble W  MO3UIMOHHBIE CUCTEMbI CUHCIEHUA. AJ]aBur.
OcHoBanue. Pa3zsépuytas popma 3anucu yucna. IlepeBon B 1eCATUUHYIO CUCTEMY
YHCeJl, 3aMMCAHHBIX B APYTHX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuucieHus.

JIBonuHas cuctema cumcienus. [lepeBon menbix yucen B npenenax ot 0 go
1024 B nBOMuYHYIO cHCTEMY CUMCIEHMSA. BocbMepuyHas cucTeEMa CUHCICHHUS.
[lepeBoa uncesl U3 BOCbMEPUYHON CHCTEMBI B IBOUYHYIO U JECITUYHYIO CUCTEMBI
u obparno. lllectHangnarepuunas cucrema cuucienus. IlepeBony uuncen wu3
HIECTHAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO U JIECITUUYHYIO
CUCTEMBI U 0OpATHO.

ApudmeTnueckue onepanuy B IBONYHON CUCTEME CUUCICHUSI.

DJIeMeHThl MAaTEeMATHYEeCKOM JIOTHKH

Jlornueckne BbIcKa3biBaHUsA. Jlornueckue 3HAUYEHUS  BBICKA3bIBAHWM.
DNeMEeHTapHbIE W COCTaBHBIE BBICKa3bIBaHUA. Jlornmueckue omnepanuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXEHHUE), «WIW» (IAU3IBIOHKIHUS, JIOTUYECKOe
CJIOKEHHE), «He» (Jormyeckoe orpuiianue). [I[puopuTer JIOrM4ecKux Oormeparuil.
Ornpenenenne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM W3BECTHBI 3HAYECHUS
VMCTUHHOCTH BXOJSIIMX B HEro 3JIEMEHTAapHBIX BbICKa3bIBaHUU. Jlornmueckue
BbIpakeHHs. lIpaBuna 3ammcu jnorudeckux BbIpakeHHid. IlocTpoenme Tabnmn
VMCTUHHOCTH JIOTUYECKHUX BBIPAXKEHU.

Jlornueckue 371€MEHTHl. 3HAKOMCTBO C JIOTHMECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPAMMMPOBaHNE

HcnosHnTe M ¥ JIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUA

[lonarne anroputma. MCHOTHUTENW aIrOpuTMOB. AJNTOPUTM Kak IUIaH
YIIPaBJICHUS UCTIOJIHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucu ajJropuTMa (CJIOBECHBIM, B BHUJIE
OJIOK-CXEMBI, TPOrpamMma).

AJropuTMUYEeCKHEe KOHCTpYKUMH. KOHCTpyKuus «ciiefoBanue». JIMHEeHbIM
anroput™.  OrpaHMYeHHOCTh  JIMHEHMHBIX  ATOPUTMOB:  HEBO3MO>KHOCTH
IIPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIBHOCTH BBINOJIHIEMBIX JEHCTBUM OT
HCXOJ/IHBIX JaHHBIX.



KoHcTpyKuusi «BeTBiieHUE»: MOJIHASA M HemoyiHas (GopMbl. BeimonHeHue u
HEBBINOJIHEHNUE YCIIOBUS (MCTUHHOCTh M JIOXKHOCTh BbICKa3biBaHUs). [IpocTbie u
COCTaBHBIE yCJIOBHSI.

KoHCTpyKIust «IOBTOPEHMSD»: IIUKJBI C 3aJlaHHBIM YHCJIOM NOBTOPEHUH, C
YCIIOBHEM BBIIIOJHEHUS, C IEPEMEHHOM LIUKJIA.

Pa3zpaboTka 1y1s1 (popManbHOrO HCHOJHUTENS alrOpUTMa, HMPUBOJSIIETO K
TpeOyeMoMy pe3yJbTaTy IpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJB30BAHMEM LHKJIOB M BETBICHUU JId
ynpaBieHus: (HOpMaJbHBIMU HCIIONHUTEISIMH, TakuMu Kak Pobot, YUepemamika,
YepréxHuk. DBblllONHEHHME QJITOPUTMOB BpPYYHYH0 M Ha  KOMIIBIOTEpE.
CuHTakcu4eckue u Jiornyeckue omuoku. OTKas3bl.

SA3bIK MPOrpaMMHUPOBAHUS

Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonpHbIN
ANTOPUTMHUYECKUN SI3BIK).

Cucrema nporpaMMHpPOBAHMS: PENAKTOP TEKCTAa MpPOrpamMM, TPAHCIATOP,
OTJIaTYUK.

[lepemennas: tum, ums, 3HadeHue. Llenble, BElIECTBEHHbIE U CUMBOJIbHBIE
IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUS M MOPSIOK HUX
BbluncieHusA. Onepanyu ¢ OEIbIMUA YUCIAMU: LEJOYHUCICHHOE JEJIEHUE, OCTaTOK
OT JIECJICHUS.

BerBnenus. CocraBHble yCIIOBUSL (3alMCh JIOTHYECKUX BBIPAXKEHUH Ha
U3y4aeMoOM sI3bIKe MporpammupoBaHus). HaxoxaeHnne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YETHIpEX uunces. PemeHne KBaapaTHOro ypaBHEHMS, UMEIOIIETO
BEILECTBEHHBIE KOPHH.

JuanoroBas oOTJIaJKka NPOrpaMM: IIOIIArOBOE BBINOJHEHUE, IPOCMOTP
3HAYEHUN BETMYMH, OTIaJ0YHBIA BHIBOJ], BBIOOP TOUKH OCTAHOBA.

[ukn c¢ ycinoBueM. Anroput™M EBKiIMaa Al HaxoXIEHUS HaWOOJIBLIErO
o0I1Iero AeauTeNs IBYX HaTypaibHbIX uncen. Paz0ueHue 3amucu HATypajJbHOTO
4ucila B MTO3ULMOHHOM CUCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJbHBIE LIU(PBHI.

[lukn ¢ nmepeMeHHOW. ANTOPUTMBI NPOBEPKU JEIMMOCTH OJHOTO IIEJIOrO
4uCJIa Ha JPyroe, IPOBEPKU HATYpalIbHOIO YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [logcy€r yacToThl MOSBIEHUS CUMBOJIA B
cTpoke. Bcrpoennble pyHKIMM 1511 00pabOTKHU CTPOK.



AHaJIu3 aJIrOpuTMOB

Onpenenenue BO3MOXKHBIX PE3YyJIbTATOB PaOOTHI aNropuTMa MpPU JAHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OMNPEACICHUE BO3MOXKHBIX BXOJIHBIX JIAHHBIX,
MPUBOSIIMX K TAHHOMY PE3YJIbTATy.

9 KVIACC

udpoBasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEpHET U cTpaTeruu 0e30MacHOro MOBEJACHUSA B Hel

['mo6anbHas cers MuTepHer. [P-aapeca y3noB. CereBoe XpaHEHHE HaHHBIX.
MeTo1bl UHIUBUIYAIBHOTO U KOJUIEKTUBHOTO pa3MEIIeHHUs] HOBOM MH(OpMaIuu B
WUnrtepnere. bonbiive naHHble (MHTEpHET-JaHHbIE, B YACTHOCTU JAHHBIC
COITMAJIBHBIX CETeH).

[Tonsitue 00 wHGOPMAMOHHON 0€30MacHOCTH. YTPO3bl MHPOPMAITMOHHOM
0e30macHOCTU Mpu paboTe B INI0OATBLHOW CETH U METOJbl MPOTUBOACUCTBUS UM.
[IpaBuna Oe3onacHoil ayTeHTHUUKAMKU. 3amdTa JAYHOM uHOpManuu B
HNnrepuere. be3omnacHeie ctpareruu nosenaeHus B MHTepHere. [Ipenynpexnenue
BOBJICUCHHS B JIECTPYKTHUBHBIC M KPUMHUHAIbHBIC (OPMBI CETEBOW aKTHBHOCTH
(xnOepOyIUTMHT, PUIIHHT U APYTHE POPMBI).

Pa6oTa B vHpOPMALIMOHHOM NIPOCTPAHCTBE

Bune! nestensHoctn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKALIMOHHBIE
cepBUCHI (TOYTOBasA ciyk0a, BUACO-KOH(PEPEHI-CBSA3b M JAPYTUE), CIPABOUYHBIC
CyxkO0bl (KapThl, paclucaHus U JAPYTHe), TIOMCKOBBIE CIY>KOBI, CITY>KOBI
OOHOBJICHUS TIPOrPAaMMHOTO oOecrieueHust u  Japyrue ciyxkObl. CepBHUCHI
roCyAapCTBEHHBIX ycayr. O0maunbple XpaHuwinila JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (OoHmaitH-oducel). [IporpammHoe obecniedeHne Kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaduuecKkue peJakTOphl, CpPeasl pa3padOTKU
IIPOTPaMM.

TeopeTnueckue 0CHOBBI HH(pOPMATHKH

MoaenupoBaHue KAk MeTOX O3HAHUS

Mogens. 3anaum, pemaeMble ¢ TOMOIIbIO MoaenupoBanus. Kinaccupukanun
Mozeneid.  Marepuanbuble  (HaTypHble) ©  WHGOPMAIMOHHBIE  MOJIETH.
HenpepeiBHBIE ¥ auckpeTHble Mozaenu. Mmwuranmonnsle Mmoxenu. HWrpossie
Mozaenu. OIlleHKa aJeKBATHOCTU MOJEIN MOJCIHPYEMOMY OOBEKTY M LEISAM
MOJIEJIMPOBAaHUS.

Tabnuunsie Mogenu. Tabnuiia Kak MpeacTaBlIeHUe OTHOIICHUS.

ba3pl maHHbIX. OTOOp B TabiMILE CTPOK, YIOBJIETBOPSIOIIMX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpUEHTUPOBAHHBIE H HEOPUEHTUPOBAHHBIC
rpadel. nmuHa (Bec) peOpa. BecoBas matpuma rpada. JnuHa myTd MEXIy



BepmmHamu rpada. [louck onrtumanbHOoro mytd B rpade. HauampHas BeprimHa
(MCTOYHUK) U KOHEYHAas BEpIIMHA (CTOK) B OpUEHTUPOBAHHOM rpade. Boruncienue
KOJIMYECTBA MyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

Hepeso. Kopenb, BepiinnHa (y3en), JUCT, peOpo (ayra) nepeBa. Bricota
nepeBa. [lognepeBo. [Ipumeps ncnonbp3oBanus aepeBbeB. [lepebop BapuaHTOB ¢
MTOMOIIBIO JIEPEBA.

[ToHsiTHE MaTeMaTHYECKOM MOJENIH. 3aJadyd, pPElaeMble C IMOMOIIbIO
MaTeMaTU4YeCKOro (KOMIBIOTEPHOT0) MoAeIupoBanus. OTIM4Yre MaTeMaTHIYEeCKON
MOJENN OT HATypHOM MOJEIM U OT CJIOBECHOTO (JUTEPATypHOr0) OMUCAHUS
o0BeKTa.

Otanbl KOMIBIOTEPHOTO MOJICIUPOBAHUS: TTOCTAHOBKA 3aJlaud, MOCTPOCHUE
MaTeMaTU4YeCKOW MOJENH, MPOrpaMMHasl peanu3aliusi, TECTUPOBaHUE, MPOBEACHUE
KOMIIBIOTEPHOI'0 3KCIIEPUMEHTA, AaHAJIN3 €r0 Pe3yJIbTaTOB, YTOUYHEHNE MOJIEIH.

AJITOPUTMBI H IPOTPAMMHPOBAHHE

Pa3pa0orka ajiropuTMoB U NPOrpamMm

Pa3ouenne 3anaun Ha noazaaadn. CocTaBlIeHHE AJITOPUTMOB U MPOTPaMM C
UCIIOJIb30BAaHUEM BETBIICHUH, LMKIOB M BCIOMOTATEIbHBIX aJrOPUTMOB JUIs
yOpaBJICHUs] UCMIONHUTENeM PoOOT wiu ApyruMU HUCTIOTHUTENSAMH, TaKUMH Kak
UYepenamka, YepTEXHUK U APYTUMMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBBl. COCTaBlE€HUE U
OTJIaJIKa TPOTPaMM, PEATU3YIOIUX TUIIOBBIE aITOPUTMBI 00PAOOTKH OHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJHOM W3 sI3BIKOB MporpammupoBanusi (Python, C++,
[Tackansb, Java, C#, [lIkonpHbIN AnroputMuueckuii SI3bIK): 3aM10JTHEHHUE YUCIIOBOTO
MaccHBa CIIy4YalHbIMU YKCJIAMH, B COOTBETCTBHM ¢ (OpMYJION WM MyTEM BBOJA
4yuCes, HaXOXKJIEHUE CYMMbl 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOUCK 3aJaHHOTO
3HAQYEHUSI B MAacCHBE, NOACYET DJIEMEHTOB MAacCUBa, YAOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBHIO, HaXOXJE€HHE MHHUMAJIBHOTO (MAaKCUMaJIbHOTO) 3JIEMEHTa
MaccuBa. COpTUPOBKA MacCHUBA.

OOpaboTKa MOTOKA MAHHBIX: BBIYUCIECHUE KOJWYECTBA, CYMMBI, CPEIHETro
apu(PMETUYECKOT0, MHUHUMAIBHOTO M MaKCUMaJIbHOTO 3HAYEHUS DIIEMEHTOB
MOCJIeI0BATEILHOCTH, YJIOBJIETBOPSIONINX 33JJAHHOMY YCJIOBHIO.

YupasJienue

VYmupasnenue. Curnan. OOpaTtHas cBsi3b. [lonmydeHune curaaiaoB oT nU(PPOBBIX
JATYMKOB (KacaHus, pacCTOSHMs, CBEeTa, 3Byka U jApyroro). Ilpumepsi
WCIIOJB30BaHUsl  TMPUHIIMIA OOpaTHOM CBA3M B  CHUCTEMax  YIPaBIICHHS
TEXHUYECKUMU YCTPONCTBAMU C TMOMOIIBI JAaTYUKOB, B TOM UHCIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABICHUS JIBH)KCHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOYHas JIMHUSA aBTO3aBOJla, ABTOMATU3WPOBAHHOE



YIPABJIEHHE OTOIUIEHUEM JOMa, aBTOHOMHAsI CUCTEMA YIIPABJIEHUSI TPAHCIIOPTHBIM
CPEICTBOM U APYTHUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOT U

JIEKTPOHHBbIE TA0JIMLbI

[Tonsitue 06 »eKTPOHHBIX Tabnuiax. TUMBI JaHHBIX B STYEHKAX DJIEKTPOHHOM
tabnuupl. PenakrupoBanue u ¢opmarupoBanue Tabnui. BceTpoenHble (yHKUIUN
JUISl TIONCKAa MaKCUMyMa, MHHHUMYMa, CYMMbl W CPEJHEro apu(pMeTH4YecKoro.
CopTtHpoBKa JaHHBIX B BBIJACICHHOM JAuana3zoHe. IlocTpoeHune auarpamMm
(ructorpamMma, Kpyropas JAMarpaMma, TodeuyHas juarpamma). Bpibop Tuma
JUarpaMMsl.

[IpeobpazoBanue hopmyn npu KonupoBaHuu. OTHOCUTEIbHAS, A0COIIOTHAS
Y CMElIaHHas ajpecanus.

VYClIOBHBIE BBIYHMCIEHUS B JJIEKTPOHHBIX Tabimuuax. CyMMUpOBaHHE U
noJcY€éT 3HAUEHUM, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJBIINX
Ha0OpOB AaHHBIX. YUCIEHHOE MOACIUPOBAHUE B AIEKTPOHHBIX TaOIHIIaX.

NudopMmannoHHbie TEXHOJIOTHM B COBPEMEHHOM 001IeCTBe

Poisib MHPOPMAIIMOHHBIX TEXHOJOTUH B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHbI,
peruona. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

[Ipodeccun, cBa3anHbie ¢ MHOOPMATUKON U UHPOPMALIMOHHBIMU TEXHOJOTUSIMU:
BeO-AM3aliHEp, MPOTPaMMUCT,  pa3pabOTUMK  MOOMIIBHBIX  MPUIOKEHUH,
TECTUPOBIIMK, apXUTEKTOP MPOrPaMMHOTO OOecHeueHus, CIEeUUaIuCT IO
aHaJIM3y JTaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
NHOPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBILIEI'O
OBPA3OBAHUA

N3yuyenue wuHGOpMATHKKM HA YPOBHE OCHOBHOrO oO0Iero o0pa3oBaHMs
HaIpaBJICHO Ha JOCTM)KEHUE OOyYarOUIMMUCS JTUYHOCTHBIX, METANpeAMETHBIX U
MPEIMETHBIX PE3yIbTaTOB OCBOCHUS COJEPKAaHUSI YUeOHOTO IpeMeTa.
JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HAMNPABICHHOCTh HA pEUIEHUE 3aJad
BOCIIUTAHUS, PA3BUTHS W COLMAIU3aLMUU OOYYAIOMIMXCA CPEICTBAMHU Y4€OHOTrO
IpeaMera.

B pesynbrate wu3ydeHuss WHPOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOydaromierocsi Oyayt c(opMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pE3YJBTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

LIECHHOCTHOE OTHOLLIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIeJIMI0, TIOHUMAHUE 3HAYeHUs MH()POPMATUKHU KaK HAYKU B KU3HU
COBPEMEHHOI'0 O0O0IlIeCTBA, BIAJEHUE JIOCTOBEpPHOW HH(pOpMAaIMEl O NepenoBbIX
MHUPOBBIX W OTEYECTBEHHBIX JOCTIDKCHHSX B 001acTd HWHPOPMATUKH U
WH()OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHIX O
1 poBoii TpaHchOpMAIII COBPEMEHHOT'O 00I11eCTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpUEHTAIUSI HA MOPAJIbHBIEC IIEHHOCTU U HOPMBI B CUTyallMsIX HPAaBCTBEHHOTO
BBIOOPA, TOTOBHOCTH OIIEHUBATh CBOE TIOBEJACHHE U MOCTYIIKH, & TAK)KE TTOBEJICHHE
U TIOCTYNIKH JAPYTUX JIFOAEH C MO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM
OCO3HAHHs TMOCIEICTBUM TOCTYNKOB, AaKTUBHOE HENPHUATHE aACOLMAIbHBIX
MOCTYIIKOB, B TOM uucJie B IHTepHeTe;

3) rpaskIaHCKOro BOCIIUTAHUS:

OPEACTABICHUE O COLMAIbHBIX HOpPMax U MpaBWiIaX MEXKINYHOCTHBIX
OTHOUIEHUMH B KOJUIEKTHMBE, B TOM YHCJIE€ B COIMAIbHBIX COOOLIECTBAX,
coOmoieHne TpaBui 0€30MacHOCTH, B TOM YHCIE HAaBBIKOB 0O€30MacHOTO
NOBEJICHUSI B HUHTEPHET-Cpeie, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOM
JESATEIHLHOCTH TPHU BBHIMOJHEHUM Yy4eOHBIX, MO3HABATENbHBIX 3a/1a4, CO3JAaHHUU
y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMONOHUMAHMIO W B3aUMOIIOMOIIM B
npolecce 3ToM y4eOHOU 1eATeIbHOCTH, TOTOBHOCTh OLICHUBATh CBOE MOBEICHUE U
MOCTYIKH CBOUX TOBApHIEH C MO3WIIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

4) HEHHOCTEeH HAYYHOI0 MMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PECHUYECKHUX MPEJCTaBICHUN 00 WHGbOpMaIy,
nH(OOPMAITMOHHBIX mpoIieccax u UHGOPMAITMOHHBIX TEXHOJIOTHUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U OOIIECTBEHHOM
MIPAKTUKHU U COCTABJISIIONIUX 0a30BYI0 OCHOBY JIJIsl IOHUMAHUS CYITHOCTH Hay4YHOMN
KapTUHBI MUPA;

UHTEpPEC K OOYyYEHHMIO M MO3HAHWIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K C€aMOOOpa30BaHUI0, OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH W
YPOBHSI 00yUY€HHUS B JIaJbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMU HABBIKAMHM HCCIIEOBATENbCKON J1€ATEIbHOCTH,
YCTAaHOBKAa HA OCMBICIEHHE OIbITa, HAOMIOAEHWH, IMOCTYNKOB M CTPEMJICHUE
COBEPIICHCTBOBATh MYTH JOCTUKEHUS WHIAUBUAYAIBHOTO U KOJUIEKTUBHOIO
OJ1aronoTyuus;

c(OpMHUPOBAHHOCTh HMH(POPMALMOHHON KYJIbTYPhl, B TOM YHCJE HABHIKOB
CaMOCTOATENIBHON pabOThl C Y4YE€OHBIMM TEKCTaMH, CIPAaBOYHOUN JIUTEpaTypoil,
pa3HOOOpa3HBIMU CpeACTBAMU WH(OOPMAITMOHHBIX TEXHOJIOTHH, a TaKXKE YMEHHS
CaMOCTOSATEIILHO OINPEEINTh 1IeJId CBOEr0 O0yUeHHUs, CTaBUTh U (OPMYIUPOBATH
JUisi ce0si HOBbIE 3aJjaud B yu€0e M MO3HABATEIbHOM NEeATEIbHOCTH, PAa3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHOMN AEATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3J0pPOBbI 00pa3 >KM3HH, B TOM 4YHUCIE M 32 CYET
OCBOCHMSI W COONIOICHUS TpeOOBAaHMII O€30MacHOM 3KCIUTyaTallud CpPEJICTB
UH()OPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

MHTEpPEC K MPaKTHUYECKOMY H3yueHHI0 mpodeccuil u Tpyna B cdepax
npodeccuoHaNbHON NEATEIbHOCTH, CBSI3aHHBIX c MH(}OPMATUKOH,
MPOrPAaMMHUPOBAHNEM W HH(POPMAIMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX HAYKU MH(OOPMATUKU U HAYYHO-TEXHUUYECKOTO MPOrpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOEHUWE HWHIUBUIYAIbHOW  TPaeKTOPHUH
o0pa30oBaHHd M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) IK0JIOTHYeCKOT0 BOCITUTAHMS

OCO3HAaHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHusl, B TOM YHCIE € YYETOM BO3MOXKHOCTEM WH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) ajanTaunm o0yuyaromerocsi K M3MEHSAIOIIMUMCS YCJIOBUAM COLUAIbHOM
U IPUPOJIHOH CPeabl:

OCBOCHHE OOYyYarOUIMMHUCS COLMAIIBHOIO OIbITAa, OCHOBHBIX COLIMAJBHBIX
poJIel, COOTBETCTBYIOIMX BEAYLIEH NEATEIbHOCTH BO3pAcTa, HOPM M IPaBHII
OOIIECTBEHHOTO MOBEJEHUS, (HOPM COLIMATIBHOM KU3HU B TPYIINAX U COOOIIECTBAX,
B TOM YHCJI€ CYIIECTBYIOIIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHSA NPOrpaMMbl 0 HH(POpPMATUKE
OTPaXalOT  OBJAJCHHE  YHUBEPCAJIbHBIMM  Y4YeOHBIMH  JEHCTBUSIMH  —
[I0O3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU, PETYIATUBHBIMHU.

ITo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA

Ba3zoBble JJoruueckue JelicTBUA:

YMEHHE ONpEeNeNaTh TMOHSATUS, cO37aBaTh OOOOIIEHUs, YCTaHABIUBATH
aHAJIOTHH, KJIacCCU(UIIUPOBATh, CAMOCTOATEIHLHO BHIOMPATh OCHOBAaHUSA W
KpUTEpUH IS KJacCHU(UKAIIMH, YCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIC CBS3H,
CTPOUTh JIOTHYECKHUE PACCYXKICHUS, JejJaTh YyMO3aKIio4YeHUs (WHIYKTHUBHEIE,
JIETyKTUBHBIC U TI0 AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO03/1aBaTh, MPUMEHSATH U MPEeoOPa30BHIBATH 3HAKKM W CUMBOJIBI,
MOJICITH ¥l CXEMBI JIJISl PEIICHUs YICOHBIX 1 ITO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus yueOHOW 3ajaun (CpaBHHBATH
HECKOJIbKO BapHaHTOB PEIICHUS, BLIOMpATh HanbOojee MOAXOASANIUN C y4ETOM
CaMOCTOSITEJILHO BBIJCJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarTe/ibCKIe 1eMCTBUS:

dbopMyIHpOBaTh BOMPOCH], (UKCHUPYIOIIUE Pa3pblB MEXAY peadbHbIM U
JKeJaTeIbHBIM COCTOSTHUEM CUTYalluu, 00bEKTa, U CAMOCTOSATEIILHO YCTaHABINBATh
HWCKOMOE U JIAaHHOE;

OIICHUBATh HAa MMPUMEHUMOCTD M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYICHHYIO
B XOJI€ UCCIICAOBAHUSI;

MIPOTHO3UPOBATh BO3MOXKHOE JabHEUIlIee Pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYyallUsAX, a TaK)KE BBIIBUTATh
MIPEATIOJIONKEHNS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

BBIBJIITh AeUIUT HHGOPMAIMU, JTAHHBIX, HEOOXOAUMBIX [JIsi PEIICHUs
MOCTaBJICHHOM 3aJ1a4H;

MIPUMEHATHh PA3JIMUHbIE METOAbl, MHCTPYMEHTBHI U 3aIllpOChl NPU IIOHCKE U
orbope mH(OOpPMAlMK WJIM JAHHBIX U3 HCTOYHHUKOB C YUYETOM IMPEJI0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTECPUEB,;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
HH(pOpMAINIO Pa3IMYHBIX BUIOB U (POPM MPEICTABIICHHS;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTUMabHYIO  (OpMYy  MpPEICTaBICHUS
nHpOpMaIIM U WJUTIOCTPUPOBATH PpEIIaeMbIe 3aJaud HECIO0XHBIMH CXEMaMH,
JuarpaMmmamu, HHOHM rpaduKoi 1 uX KOMOUHAIMSIMU;

OIICHUBATh HAAEKHOCTh HMHGPOPMAIIMA TI0 KPUTEPHUAM, IIPEIIONKEHHBIM
y4YUTENEM UIH CHOPMYIMPOBAHHBIM CaMOCTOSITEILHO;



3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMmyHuKaTHBHbIE YHHBepPCcaJIbHbIe YueOHbIEe 1eiCTBUSA

OO0menne:

COTIOCTABIISITh CBOU CYXKJICHUS C CYXKJICHHUSIMU JAPYTHX YYaCTHUKOB JHMAJIOTA,
OoOHapYyKUBaTh PAa3JIMYUE U CXOJACTBO MO3UITHIA;

MyOJUYHO TIPEICTABIIATh PE3YJIBTATHI BHIMTOJTHEHHOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, IPOEKTA);

CaMOCTOATENLHO BbIOMPATh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
MPE3EHTAIlMA U OCOOCHHOCTEH ayJAWTOPUU M B COOTBETCTBUHM C HUM COCTaBIISATH
YCTHBIC U TMCHMEHHBIC TEKCTHI C UCTIOIB30BAHIEM HILTIOCTPATUBHBIX MaTEPHUATIOB.

CoBMmecTHasI 1eSITEJIbHOCTD (COTPYIHUYECTBO):

NOHMMATh U KCIIOJIb30BaTh MPEUMYIECTBA KOMAHJIHON M WHJIMBHUIYaTbHOU
paboOThl TpHU PENICHUH KOHKPETHOW MpPOOJIEMBI, B TOM YHCJE TPH CO3JTaHHH
HH(OPMAITMOHHOTO MTPOTYKTA;

MPUHUMATh 11€7b COBMECTHOW HH(GOPMAIIMOHHON NEATEeILHOCTH O cOopy,
oOpaboTtke, mnepenaue, (opmanuzanud HHGOPMALMK, KOJIEKTUBHO CTPOUTH
JEHCTBHS 10 €€ JOCTHKCHHIO: PACTIPEACIsATh PO, JOTOBAPUBATHCS, 00CYXKIaTh
MPOIECC U PE3YNIbTAT COBMECTHOM pabOThI;

BBITIOJIHATH CBOIO 4YacTh PaboThl ¢ mH(poOpmarumedn wim UHOOPMAIMOHHBIM
NPOJYKTOM, JOCTUTas KaueCTBEHHOI'O pe3yJibTaTa IO CBOEMY HAIpaBICHUIO U
KOOPJIMHUPYSI CBOM JICHCTBUS C IPYTUMHU YWICHAMHA KOMAaHIbI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBIA IPOAYKT I10
KpUTEPUSIM, CaMOCTOSATEILHO chopMyITUPOBAHHBIM YYaCTHHUKAMU
B3aMMO/ICHCTBUS;

CpaBHUBATh pE3yJbTaThl C WMCXOAHOW 3aJadeid W BKIAJ KaKIOTO WICHA
KOMaHJIbI B JOCTIDKCHHE PE3yJbTaTOB, PAa3AeisaTh Cchepy OTBETCTBEHHOCTH H
MPOSIBJISITH TOTOBHOCTh K MPEIOCTABICHUIO OTUETA TIEPE/1 TPYIIIOH.

PeryasiTuBHbIe YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuzanus:

BBISIBIISITh B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX MNpoOJieMbl, TpeOyrolue
pelieHus;

OpPUEHTUPOBATHCA B PAJVIMUHBIX MOJAXOJAaX K MPHUHATUIO PEHICHUN
(MHIUBUAYaJIbHOE MPUHATHE PEIICHUM, IPUHATHAE PEIICHUI B TPYTIIE);

CaMOCTOATEILHO COCTaBJIATh ANTOPUTM pelIeHUs 3aJaud (WM ero 4acTh),
BBIOMpaTh CIOCOO pEIICHUS Yy4eOHOU 3a7auu ¢ y4€TOM UMEIOIIUXCS PEeCypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBaTh MpeajaracMble BapHUaHTHI
pELICHUN;



COCTaBJIATh IUIAH ACHCTBUU (IUIaH peanu3aluyd HAaMEUYEHHOIO aJfOpPUTMa
pellieHus), KOPPEKTUPOBaTh MPENJIOKEHHBIH aJIrOPUTM C YUYETOM MOJyuYEHUs
HOBBIX 3HAHUM 00 U3y4aeMOM OOBEKTE;

Jenarb BBIOOp B YCIOBHUSX HPOTUBOPEUYMBOM HMHPoOpMauuu U OpaTh
OTBETCTBEHHOCTb 32 PEILLICHHUE.

CaMOKOHTpPOJIb (pediekcusi):

BJIAJETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIIEKCUU;

JIaBaTh OLIEHKY CUTYallUH U MpEAJiaraTh IUIaH €€ N3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh
OpU pelIeHUH Y4yeOHOW 3aJauu, aJanTUpPOBaTh pEIIEHHUE K MEHSIOIIMMCS
00CTOSATEILCTBAM;

OOBSICHSITh ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS)  PEe3yJbTaToOB
UH(GOPMAIIMOHHOM JeSITEIbHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY, YMETh
HaXOJMTb [MO3UTUBHOE B IPOU30LIEIIECH CUTYyaIH;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTyallul, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBHSM.

IMOLMOHAJIBbHBIN HHTEJIEKT:

CTaBUThH C€0s1 HA MECTO JAPYTOro 4YeloBeKa, IOHUMAaTh MOTUBbI U HAMEpPEHUs
JPYroro.

Ilpunsitue cedst M APyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYI AK€ B YCIOBUAX
OTKPBITOT0 I0CTYTA K JIIOOBIM 00bEMaM MH(POPMALIUH.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 kijacce y oOyuaromerocss OyayT chopMUPOBaHbI
CIICYIOIINE YMCHHUS:

MOSICHAITh Ha puMepax CMBICIT MOHATUHT «wHPOpMAITHSI,
«MH(POPMAIIMOHHBIN  Tporecc»,  «oOpaboTka  WHpOpMAIUW»,  «XpPAHCHHUE
uHbopMaIny, «Iepenada nHHOpMAIHI;

KOAMPOBaTh H JIEKOAMPOBATh COOOIICHHSI 1O 3aJaHHBIM IpPaBHIIAM,
JTEMOHCTPHUPOBATh TOHUMAHUE OCHOBHBIX MPHUHITUIIOB KOJAUPOBAHUS WH(MOPMAITUU
Pa3TUIHON MTPUPOIBI (TEKCTOBOH, TpadUuecKoi, ayIno);

CpaBHUBATh JUIMHBI COOOIIEHUHN, 3alMUCaHHBIX B pa3IWYHBIX al]aBuTax,
ONEpUPOBATh CIWHUIIAMU H3MEPEHUs WHQPOPMAIMOHHOTO O0BEMA U CKOPOCTH
nepeIayn JaHHbBIX;

OIICHWBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, T'PaPUUIECKUX, 3BYKOBBIX
daiinoB u Buaeodaitsios;



IPUBOJNUTH IPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHUS M Iepeadu
uH(pOpMalluy, CPAaBHUBATh UX KOJIMYECTBEHHBIE XapaKTEPUCTHUKHY;

BBIICNIATh OCHOBHBIE€ 3Tallbl B UCTOPUU M MOHUMATh TEHJIECHLUUU Pa3BUTHUSA
KOMITBIOTEPOB U MTPOTPaMMHOT0 00€CTIEYEHUS;

MOJTy4aTh U UCTHOJIb30BaTh HHPOPMAIUIO O XapaKTEPUCTUKAX MEPCOHAIBHOTO
KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTaX (Tpoleccop, ONepaTUBHAs NaMsTh,
JIOJITOBPEMEHHAs IaMsiTh, YCTPOMCTBA BBOAA-BBIBOJIA);

COOTHOCHUTh XAapaKTEPUCTUKH KOMIBIOTEpA C 3a/ladyaMH, PEIIaeMbIMU C €ro
MIOMOILBIO;

OPUEHTHPOBATbCSI B HEPAPXMUECKON CTPYKType (HaljoBOM CHCTEMBI
(3anuceIBaTh MojHOoe uMA (¢aina (karamora), myTh K ¢aiiny (kataiory) 1o
UMEIOIIEMYCSl ONMCAHUIO (PAalIOBOM CTPYKTYpbl HEKOTOPOIrO HH(POPMALMOHHOTO
HOCUTEJSA);

pabotatb C (aillloBOll CcHCTEMOHl NEPCOHAIBHOTO KOMIBIOTEPA C
UCIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UIMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeIiaThb, NepPeuMEHOBbIBATh, YIAISATh U aApXUBUPOBATh (Paillibl U KaTaJoOrH,
UCII0JIb30BaTh aHTUBUPYCHYIO IIPOTpaMMYy;

IPEJICTaBISITh PE3YJIbTaThl CBOEH JIEATEIBHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3CHTALIUN;

uckath nH(popmanuio B MIHTEpHETE (B TOM UHKCIE, MO KIIOYEBBIM CIOBaM, IO
N300pakeHHI0), KPUTUUECKH OTHOCHUTHCA K HailieHHOW mH(popMaluu, oco3HaBas
OMAaCHOCTh JUIsI JMYHOCTM U OOLIeCTBAa pacCHpPOCTPAHEHUS BPEIOHOCHOM
uH(pOpMaIK, B TOM YUCIIE€ SKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeECOB BEO-PECYPCOB;

UCII0JIB30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIHIA;

cobmonare TpeboBaHMsl Oe30macHON HKCIUTyaTallMM TEXHUUYECKHUX CpEICTB
MHOOPMAIIMOHHBIX W KOMMYHHMKAlIMOHHBIX TEXHOJIOTHH, COOJ0/IaTh CEeTEeBOM
ATUKET, 0a30Bble HOPMBI MH(OPMAIMOHHOW STUKH M TpaBa OpH padoTe C
MPWIOKEHUSIMI Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BHIOMpAaTh O€30macHbIe
CTpaTEruy MOBE/ICHUS B CETH;

NPUMEHATh METOAbl MNPO(UIAKTUKHA HETaTUBHOTO BIMSHHS  CPEJCTB
UH(OOPMAIIMOHHBIX M KOMMYHHMKAallMOHHBIX  TEXHOJOTMA Ha  3/10POBbE
MI0JIb30BATEIIS.

K konmy oOyuenwss B 8 kiacce y oOydaromerocss OyayT chopmMupoBaHb
CJIEYIOIINE YMEHHUS:

MOSCHATh HAa  MPUMEpax  pa3iuyusi  MEXAYy  IO3WUIMOHHBIMH U
HETMO3UIIMOHHBIMHU CHCTEMaMH CUHCIICHUS;



3aluChiBaTh W cCpaBHUBaTh I1enble yuciaa or 0 go 1024 B pa3nuyHbIX
MO3UIMOHHBIX CHCTeMaxX cuHclieHus (Cc ocHoBaHusMU 2, 8, 16), BBINOJHATH
apudMeTHIECKHEe ONepallii HaJl HUMU;

PacKpbIBaTh CMBICH TOHSTHH «BBICKA3bIBAHUEY, <JIOTHYECKAS OIMEpaIus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTMYECKUE BBIPAKEHUS C HCIOJIb30BAaHUEM JIU3BIOHKIINH,
KOHBIOHKIIUM W OTPHUIAHUS, OMNpPENesiTh UCTUHHOCTh JOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHUS] UCTUHHOCTU BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIHIIBl UICTUHHOCTH JIJIS JIOTUYECKUX BBIPAKCHUM;

PAcCKpbIBaTh CMBICII MOHSATUN «UCIOIHUTENDY, «AJITOPUTM», «IIPOrpPaMmay,
MMOHUMAsl Pa3HUILY MEXIY YHOTpeOIeHUEM ITUX TEPMUHOB B OOBIICHHOM peun U B
UH(OPMATHKE;

OMMCHIBATh AJNTOPUTM PEIIEHUS 334yl Pa3IMYHBIMH CTHOCO0aMH, B TOM
YuClie B BUJI€ OJIOK-CXEMBI;

COCTaBJISITh, BBIMIOJIHATH BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE AITOPUTMBbI
C HCHOJIb30BAaHWEM BETBJICHHN W LMUKIOB JUISI YOPABICHUS WCIOJIHUTEISMU,
takuMu Kak Pobot, Uepemnamika, UepTEXHUK;

MCIIOJIb30BaTh KOHCTAHTHl U IEPEMEHHBIE PA3TUYHBIX THUIIOB (YUCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), @ TAK)KE COJICprKalllie MX BBIPAKECHUS, UCIIOIb30BaTh
omnepaTop NpuCBauBaHUs;

WCIIOJIB30BaTh MPHU pa3padO0TKe MPOrpamMM JIOTUYECKUE 3HAYCHUS, OTIEPAINH
Y BBIPAXXEHUS C HUMU;

AHAJIU3UPOBATH MPEIJIOKECHHBIE aJITOPUTMBI, B TOM YHCJIE ONPEICATh, KAKUE
pEe3yJIbTAaThl BO3MOXHBI ITPY 3aJJaHHOM MHOYECTBE UCXOJIHBIX 3HAYEHHU;

Cco37aBaTh W  OTJAXUBaThb MpPOrpaMMbl HAa  OJHOM U3  A3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IIkonbHbIN
AnroputMudeckuil SI3bIK), pealn3ylolde HECI0XKHBIE aITOPUTMBI O0pabOTKH
YUCJIOBBIX JAHHBIX C HCIOJb30BAHUEM IIMKJIOB M BETBJIEHUM, B TOM YHUCJIE
peaU3yIOIIKE MTPOBEPKY AETMMOCTH OAHOTO LEJOr0 YKCIA HA APYTroe, IPOBEPKY
HATYpaJbHOTO YKCIIa HA IPOCTOTY, BbIACICHUS IU(P U3 HATYPAIBHOTO YUCIIA.

K konmy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chopMUPOBaHbBI
CJIETyIOLIUE YMEHHUS:

pa30uBaTh 3a/la4yd HA MOJ3aJa4d, COCTaBIIATH, BBIMIOJHATH BPYYHYIO M Ha
KOMITBIOTEPE HECJIOKHBIC AJITOPUTMBI C HCIIOJIH30BAHUEM BETBIICHUH, IUKIIOB H
BCIIOMOTATEILHBIX AJTOPUTMOB [JISl YIPABICHUS HMCTIOJHUTEISIMHU, TAaKUMH Kak
Po6ot, Uepenarmika, UepTéxHUK;

COCTaBJIATh M OTJIXKHBATh NPOTPAMMBI, PCATU3YIOIINE THIIOBBIE aTOPUTMbI
00pabOTKM YHUCJIOBBIX TIOCIEAOBATEIIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (ITOMCK MaKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJIaHHBIMU CBOMCTBaMH) Ha OJTHOM U3 SI3bIKOB TiporpammupoBanus (Python, C+
+, ITackansb, Java, C#, llIkonbHbIN ANTOpUTMUYECKUN SI3BIK);

pPacKpbIBaTh CMBICH MOHSATUH «MOJEINb», «MOJEIMPOBAHUEY, OIPEIENSThH
BUJIbI MOJIEJICH, OIIEHMBATh AJEKBATHOCTH MOJEIU MOJEIUPYEMOMY OOBEKTY H
LEeJSIM MOJIETTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl U JIEpEBbS JJIs1 MOJICIUPOBAHUS CHUCTEM CETEBOU H
HepapXUYeCcKO CTPYKTYpbl, HAXOUTh KpaTyaiiuii myTh B rpade;

BBIOMPATH CIIOCOO MPEACTABJICHMS TaHHBIX B COOTBETCTBHH C MOCTaBJIECHHOM
3amadeit  (TaOnMIpl, CXeMbl, TpapuKd, AUArpaMMbl) C HCIOJIH30BAHUEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEJICTB 00OpaOOTKH JaHHBIX;

UCIIOJIb30BaTh  AJEKTPOHHbIE TaONMIbl JJIi 00pabOTKM, aHaiu3a H
BU3YaJIM3AllMM YHWCJIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJCICHUEM JHANAa30HA
TaOIHIIBI U YIIOPSAOUYMBAHUEM (COPTUPOBKOM) €TI0 DJIIEMEHTOB;

CO3/aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TAOIMIIAX POPMYIIBI JUIsl PacUETOB C
HCIOJIb30BAaHUEM BCTPOCHHBIX apupMeTHYecKux GYHKUUNA (CyMMUPOBAHHE WU
MOJICYET 3HAYEHUH, OTBEYAIOIIMX 33JJaHHOMY YCJIOBHIO, CpeiHEe apu(phMETUUYECKOE,
MOMCK  MAaKCHUMaJbHOIO W  MHHUMAJbHOIO  3HAYE€HHUsA),  aOCOJIIOTHOMH,
OTHOCHUTEJIbHOM, CMEIIAHHOM aJpecaluu;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOMMIIBI JJIsI YUCIEHHOTO MOJEIMPOBAHHUS B
MPOCTHIX 33/1a4ax U3 pa3HbIX MPEAMETHBIX 00JIaCTeM;

UCIIOIb30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIIE
KOMMYHUKAIIMOHHBIE ~CEPBUCHI, OOJayHble XpaHWIMINA JIaHHBIX, OHJIANH-
nporpamMmbl  (TEKCTOBbIE M TpaUUEeCKUe PEeNaKTOphbl, Cpeabl pa3padOTKH)) B
y4eOHOM 1 MOBCEAHEBHON JIEATEIILHOCTH;

MPUBOJUTh TIPUMEPHI HWCIIONB30BAaHUS TeOMH(OPMAIIMOHHBIX CEPBHUCOB,
CEPBHUCOB TOCYJIAPCTBEHHBIX YCIyT, 00pa3oBaTelbHbIX cepBUCOB MHTepHeTra B
y4eOHOM 1 MOBCEIHEBHOMN JIEATEIIBHOCTH;

UCIIOJIb30BaTh  pa3JIMYHblE  CpPEeACTBAa  3aIUTBl  OT  BPEIOHOCHOTO
MPOrPaMMHOTO OOEeCreYeHus, 3allUIaTh MEePCOHAIBbHYI0 HWH(OpPMAIUI0 OT
HECAHKIIMOHUPOBAHHOTO JOCTYIA U €ro MOCIEICTBUN (pasrialleHus, MOIMEHBI,
yTpaThl JIaHHBIX) C Y4YE€TOM OCHOBHBIX TEXHOJIOTHYECKMX U COLHUAIBHO-
NICUXOJIOTMYECKUX  aCHEKTOB  HUCIONb30BaHUs cetu  MHTepHer  (cereBas
aHOHMMHOCTb, IU(PPOBOIL Clie]l, ayTEHTUYHOCTh CyOBEKTOB U PECYPCOB, OMTACHOCTH
BpPEIOHOCHOT'O KOJIa);

pacrio3HaBaTh MOMBITKH U MIPEAYNPEKIATh BOBICUCHUE CEOSI U OKPYKAIOIINX
B JICCTPYKTUBHBIE U KPUMHHAJIbHBIE (POPMBI CETEBON aKTHUBHOCTHU (B TOM YHCIIE
KrOepOyJUTHHT, (DUIITUHT).
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https://m.edsoo.ru/7f41646e

but6mmoreka [IOK

33 MynbTUMeAUITHBIE TPE3CHTAIUN 3 hitps://m.edsoo.ru/ 741646
Hroro no pazgeny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34



https://m.edsoo.ru/7f41646e

8 KUIACC

Kosmn4yecTBo 4acos JJIeKTPOHHBbIE
HaunMeHnoBaHue pa3iesioB U TeM nudposbie
Ne ni/m P Kontpoabnbie | IlpakTnyecku (app :
NPOrpamMMmsl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThl
pecypchl
Pa3nes 1. Teopernueckne 0CHOBbI HHPOPMATHKH
bubmuorexa [JOK
1.1 1
CHeTeMBI CHHCICHIA 6 https://m.edsoo.ru/7f418516
. bubmuorexa [JOK
1.2 DJIeMEHTBI MaTEMAaTUYECKON JIOTUKH 6 1 hitps://m.odsoo.rw/7E418516
Hroro no pazgeny 12
Pa3nen 2. AroputMbl ¥ IpOrpaMMHUpOBaHHe
21 HcnosHutenu 1 alnropuTMsl. 10 1 bu6nuoreka [IOK
' ANTOpUTMHUYECKUE KOHCTPYKLUH https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
22 #I3bIK IPOrpaMMHPOBAHHA ? https://m.edsoo0.ru/7f418516
bubmuorexa [JOK
2.3 AHAIIH3 aIrOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pasneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KUIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHBbIE
HauMmenoBanue pa3aeioB U TeM (uudpoBble)
Ne ni/m P Konrpoabnsie | IlpakTnyeckune op
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. {udgpoBasi rpaMOTHOCTH
L1 I'moGanpHas cetb IHTEpHET U cTpaTeruu 3 bubnuoreka IIOK
' 0€30MacHOro MOBEICHUS B HE https://m.edsoo.ru/7f41a7d0
but6mmoreka [JOK
1.2 Pa6 3
aboTa B MHPOPMAIIMOHHOM MPOCTPAHCTBE hitps//m.cdsoo.ru/7f41a7d0
Hroro no pazneny 6
Pa3znea 2. TeopeTuueckue 0CHOBBI MH()OPMATUKH
but6mmoreka [IOK
2.1 M 8 1
OACTMPOBARHE KAK METO TOSHAMHA https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3zgea 3. AliropuT™Mbl M IPOrpaMMHUPOBaHHE
but6mmoreka [IOK
3.1 P 0 6 1
A3pabOTia aJITOPHTMOB 1 HPOTPaMM https://m.edsoo.ru/7f41a7d0
but6mmoreka [IOK
3.2 % 2
NpaniIerue https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Paznen 4. UnpopmMaumoHHble TEXHOJIOTHH
bub OK
4.1 DNEeKTPOHHBIC TAOTHUIIBI 10 nosmoreka L

https://m.edsoo.ru/7f41a7d0



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

4.2

HupopmannoHHbIe TEXHOJIOTHH B
COBPEMEHHOM O0IIECTBE

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0

Hroro no pazgeny

11

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

34



https://m.edsoo.ru/7f41a7d0

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

1

ITo Teme «LludpoBas rpaMOTHOCTH

1.1

[losicHAT, Ha  mpuUMepax CMBICT  TOHATHH  «HHQOpPMALUL,
«HGOPMAIIMOHHBIN TTPoIIecC, «00padoTKa HH(DOpMAITUNY, «XpaHECHUE

uHpOpMaLUNY, «Iepeaada HHPOpMaLum»

1.2

[IpuBoIUTE MpUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUS U NEepENaun

nH(pOpMalii, CPABHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKU

1.3

[lonydyate W wHcnonb3oBaTh HHGMOPMALMIO O  XapaKTEPUCTUKAX
MIEPCOHAIBHOIO KOMIIBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTAX (IIpoLeccop,
omnepaTWBHas NMaMATh, JOJITOBPEMEHHAs NaMsATh, YCTPOWCTBA BBOJA-

BBIBOJIA)

1.4

COOTHOCHUTE XaPAKTCPUCTHUKHU KOMIIBKOTEPA € 3aa4aMH, PClIaCMbIMU C

€ro NMOMOIIBIO

1.5

OpueHTHpOBaTbCS B UEPAPXUUYECKON CTPYKType (hailJIoBOM CHCTEMBI
(3anuceIBaTh NoJHOE UMsI (baiina (kaTanora), myTh K (haiiry (karaaory)
M0 WMEIOIIEMYCS OINUCAaHUI0 (ANUIOBOH CTPYKTYphl HEKOTOPOTO

MH(pOPMAITMOHHOTO HOCHUTEJIS)

1.6

PabGorate ¢ (ailytoBOl CcHCTEMOW TEPCOHATBLHOTO KOMITBIOTEpA C
WCIONIb30BaHMEM rpadudeckoro uHTepdeiica: co3naBats (KOMUPOBATH,
nepemMeniaTh, IEPEeUMEHOBBIBATh, yIAIsATh U apXUBUPOBATH (hailyibl u

KaTaJIoTH, UCIIOJIb30BaTh aHTUBUPYCHYIO IIPOrpamMmy)

1.7

Uckate unpopmanuto B MHTepHeTe (B TOM 4YHCIE MO KIIOUEBHIM
CJIOBaM, MO HW300paXCHHIO), KPUTUYECKH OTHOCHUTHCS K HaWJIECHHOMN
nH(pOpMallMK, OCO3HABaTh ONACHOCTh ISl JIUYHOCTH M OOIIecTBa
pacnpocTpaHeHUs BpPEAOHOCHOW WH(OpManud, B TOM YHUCIE

OKCTPEMHUCTCKOI'O U TCPPOPUCTUUCCKOI'O XapaKTepa

1.8

[Tonumars cTpyKTypy aapecoB BeO-pecypcoB

1.9

Hcnonpi3oBath COBPCMCHHBIC CCPBUCHI I/IHTCpHeT—KOMMYHI/IKaL[I/Iﬁ




1.10

CobGmrogate TpeOoBaHMsT 0€30MacHOM HSKCIUTyaTallud TEXHUYECKUX
cpeAcTB MH(MOPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHH,
coOI0AaTh CETEBOM ATUKET, 6a30BbIe HOPMBI HHPOPMAIIMOHHON ITUKHU
W TpaBa Npu paboTe C MPWIOKEHHUSIMU Ha JIOOBIX YCTPOWCTBAX U B

WutepHere, BHIOMpaATh Oe30MacHbIe CTPATErHK MOBECHHS B CETH

HpI/IMeHﬂTL METOAbI HpO(bI/IJIaKTI/IKI/I HCraTUBHOI'O BJIMUAHUA CPCIACTB
I/IH(l)OpMaI_II/IOHHBIX N KOMMYHHUKAIITUOHHBIX TEXHOJIOTHH Ha 3A0POBLC

T10JIB30BATECIIA

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATHKID

2.1

KOI[HpOBaTL H JCKOAUPOBATH COO6HI€HI/I$[ M0 3alaHHBIM IIpaBUJIaM,
JACMOHCTPUPOBATb INOHUMAHHC OCHOBHBLIX IMPHUHIOUIIOB KOAWPOBAHHA

uHpOpPMALIUU PA3TUYHON IPUPOABI (TEKCTOBOM, rpaduuecKoit, ay1mo-)

2.2

CpaBHUBaTh JUIMHBI  COOOINECHWM, 3aMHMCAHHBIX B  Pa3IMIHBIX
andaBuTax, onepupoBaTh €AMHULIAMU H3MEPEHHUS MH(POPMAIMOHHOTO

00bEMa M CKOPOCTH Nepeaayul JTaHHBIX

23

OneHuBaTh M CpaBHHMBATh pa3Mepbl TEKCTOBBIX, TIpapUUECKux,

3BYKOBBIX (paityioB 1 BU1e0(haiaioB

[To Teme «THpOpMAITMOHHBIE TEXHOJIOTHIY

3.1

[IpencraBnsTe  pe3ynapTaThl  CBOEH  JIEATEIBHOCTH B BHJE
CTPYKTYPUPOBAHHBIX WUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJbTUMEAUNHBIX MPE3CHTAIIUN

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yabTarTa

HpOBepﬂeMble NMPEIAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
06pasoBaTean0ﬁ nporpaMmmMbl OCHOBHOI'O 0o01ero oﬁpasoBaHml

1

[To reme «Teopernyeckue 0OCHOBBI HH(POPMATUKI»

1.1

IlosicaaTe Ha npuMepax pas3jaudud MEKAY MNO3UUOWMOHHBIMH H

HCIIO3UMIIMOHHBIMHU CUCTCEMaMM CUHMCIICHUA

1.2

3anuceiBaTh U cpaBHUBATH Iienble yucaa oT 0 no 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMax cuuciaeHusi (¢ ocHoBaHusiMu 2, 8, 16),

BBIIIOJIHATD apI/I(i)MeTI/I‘leCKI/IC Ooncpanvi Haa HUMHA

1.3

PaCKprBaTI) CMBICJI MOHSATHH «BBICKA3bIBAHUC), «JIOrn4YcCKas




ornepanusa», «JIOrH4€CKOC BbIPAKCHUC)

1.4

3anuceIBaTh JIOTHYSCKHE BBIPpAXCHUSA C UCIIOJIBb30BAHUEM ITU3BIOHKIINU,
KOHBIOHKIIMU HW OTpHULAHUA, OHIPCACIATb HUCTHHHOCTH JIOTUYCCKHUX
BBIpa)KeHI/IfI, €CJIM U3BCCTHBI 3HAUYCHUA HCTHMHHOCTH BXOIANIMX B HETO
NEPpCMCHHBIX, CTPOUTH T3.6III/II_U>I HUCTUHHOCTH TJId JIOTHYCCKHX

BBIpaKCHUI

[To Teme «AJITOpUTMBI U IPOIPAMMHUPOBAHKE)

2.1

PackpbiBaTh ~ CMBICHT ~ TOHSATHI  «UCHOJHUTENb»,  «AJITOPUTM»,
«rporpamMmay», TOHUMAas pas3HUIly MEXIy YHOTpeOJIeHHeM 3TuX

TEPMUHOB B OOBIJICHHOH peun 1 B MHPOPMATHKE

2.2

OnuceIBaTh AITOPUTM PCIICHHUA 3aJadr pa3IndHbIMU CHOCO6aMI/I, B

TOM 4YHCJIC B BUAC 010K-CXEMBI

23

COCTaBJ'ISITb, BBITIOJIHATE BPYYHYHO W Ha KOMIIBIOTEPC HCECIIOKHLBIC
AJITOPUTMBI C HUCIIOJIb30BAHHUEM BETBJIICHUU U IUKIJIOB IJid YIPaBJICHUA

HUCIIOJIHUTCIIIMHA

24

Hcnonb30BaTh KOHCTaHTBI U NEPEMEHHbIC PA3JIMYHBIX  THUIIOB
(4UCTOBBIX, JIOTMYECKHX, CHUMBOJIBHBIX), a TaKXe COAEpKallue HX

BBIPpAXCHUS, UCITIOJIB30BATh OIIEPATOP IIPpHCBABAHUSA

2.5

Hcnons3oBaTh npu pa3pa60TI<e nporpamMm JIOTHYCCKUC 3HAUCHHA,

OIepanmru U BBIPAKCHUS C HUMU

2.6

AHaHI/I3I/IpOBaTB MNPECAJIOKCHHBIC AJITOPUTMBI, B TOM YHUCJIC ONIPCACIIATD,
KaKue€ pe3yjbTaTbl BO3MOJKHBI IIpW 3aJaHHOM MHOXECTBE HMCXOIHBIX

3HAYEHUN

2.7

CO3I[aBaTB U OTJIaXUBATb IIpPpOrpaMmMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIii
Anroputmudeckuil SI3bIK), peanu3yrolIMe HECIOXKHBIE aITOPUTMBI
O6pa6OTKI/I YUCJIOBBIX JAaHHBIX C HCIIOJIBb30BAHUEM NUKIOB U
BETBJICHUH, B TOM YHCJIC PEATH3YIONIUE TPOBEPKY JACTUMOCTH OJHOTO
LIEJIOTO YHUCIIa Ha IPYToe, MPOBEPKY HATYPaJIbHOI'O YMCIa Ha TPOCTOTY,

BbIICNICHUS IU(P U3 HATYPaAIBbHOTO YKcia




9 KIIACCA

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1

[To teme «IludpoBas rpaMOTHOCTH»

1.1

Hcnonb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHL (B TOM 4YHCIE
KOMMYHHUKAI[HOHHBIE ~CEPBHCHI, OOJIAYHble XpaHWIMIIA JaHHBIX,
OHJIAlH-TIpOTrpaMMBbl (TEKCTOBbIE M TIpadHUuecKue PeNaKkToOpbl, Cpeibl

pa3paboTKu) B y4eOHOIl 1 MOBCEAHEBHOM AEITEIbHOCTH

1.2

[IpyBomuT,  TpPUMEpPHl  UCIOJB30BaHUA  T€OMH(GOPMAIIMOHHBIX
CEPBHMCOB, CEPBHCOB TOCYIApCTBEHHBIX YCIyr, 00pa30oBaTebHbIX

CCPBHUCOB I/IHTepHeTa B y‘le6H0fI n HOBCGHHGBHOﬁ ACATCIIBHOCTH

1.3

Hcnonp30BaTh  pa3iauyHbIE CPEICTBA 3alUUTBl  OT BPEJOHOCHOTO
MIPOTPAMMHOTO 00€CTIeUeHu s, 3alUINATh EPCOHANBHYIO0 HH(OPMAIIHIO
OT  HECAaHKIMOHUPOBAHHOIO  JOCTYIa M  €ro  IOCIECACTBUN
(pasrnameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COLMAJbHO-TICUXOJOTHYECKUX  aCIEKTOB
UCTONb30BaHUs ceTu VHTepHeT (ceTeBas aHOHMMHOCTb, LU(POBOIL
Clell, AayTEHTUYHOCTb CYOBEKTOB M  pEcypcoB,  OIIaCHOCTb

BPEJIOHOCHOT'O KOJ1a)

1.4

Pacnio3HaBaTh MONBITKM M HOpPEyNpeXkaaTb BOBJIEYEHHE ce0s U
OKpYKalOIIMX B JECTPYKTUBHBIE M KpUMHUHAIbHBIE (OPMBI CETEBOU

AKTUBHOCTH (B TOM YHCIIe KHOSPOYJUTHHT, (DUILIHHT)

Ilo Teme «TCOPCTI/I‘leCKI/IC OCHOBBI I/IH(l)OpMaTI/IKI/I»

2.1

PaCKpBIBaTB CMBICJI MOHSITHH «MOACIIb», «MOACIIUPOBAHULY,
OMpCaACIAATL BH/BL MOHeﬂeﬁ, OoncHuUBaTh aACKBATHOCTh MOACINU

MOJIETTUPYEMOMY OOBEKTY U LENISIM MOJICTUPOBAHUS

2.2

Hcnons3oBaTh l"pa(bBI n JCPCBbi OJIsI MOACIINPOBAHUSA CHUCTEM CeTeBOM

U HepapXxuUueCKOr CTPYKTYpbI, HAXOAUTh KpaT4alIuii mMyTh B rpade

1o TemMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

3.1

Pa30uBath 3amaun Ha MOJ3aJa4l, COCTABIIATh, BBIIOJIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECJIOXHBIE aIrOPUTMBI C  HUCIOJIb30BAaHUEM

BCTBHCHHﬁ, [MUKJIOB W BCIIOMOT'ATCJIbHBIX aJITOPUTMOB JJISA YIIPABJIICHHUA




UCIIOJIHUTCIISIMU

3.2

CoCTaBNiATh W OTJAXHBATh IMPOTPAMMBI, pPEATU3YIOIIHNE THUITOBBIC
QITOPUTMBI  00pabOTKM  YHCIOBBIX  IOCIEIOBATEIBHOCTEH WU
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB (ITOMCK MaKCHMyMOB, MUHUMYMOB,
CYMMBI WJIH KOJHYECTBA JJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha
OJTHOM W3 S3BIKOB nporpammupoBanus (Python, C++, Tlackans, Java,

C#, llIkonpHBIN AnropuTMHYecKui SI3bIK)

ITo Teme «I/IH(i)OpMaI_[I/IOHHbIe TCXHOJIOI'K»

4.1

Breibupate cmoco0® TmpencTaBieHHMs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHON 3amadeil (TaOuuilbl, CXeMbl, TpaduKu, AUArpaMMBbl) ¢
UCIONIb30BAaHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJACTB

00pabOTKH TaHHBIX

4.2

Hcnonp30BaTh 37€KTPOHHbIE TaONMIBI A7 0OpabOTKH, aHamU3a U
BU3yaJI3allil YHCJIOBBIX JAaHHBIX, B TOM 4YHCIE C BBIJCIEHUEM
JMana3oHa TaONMMIBl M YNOPSAAOYMBAHHWEM (COPTUPOBKOM) ero

9JICMCHTOB

4.3

Co3naBaTh M TPUMEHATH B 3JEKTPOHHBIX Tabmuax QGopmysbl s
pacuéToB C HCIOIH30BAHHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIUN
(cyMMHpOBaHME W TIOACUET 3HAYEHUN, OTBEYAOIINX 3aJ[aHHOMY
yCIIOBUIO, cpeiHee apu(MeTH4eckoe, IMOUCK MAaKCUMAJIbHOTO U
MHHUMAJILHOTO 3HAY€HUsI), a0COTIOTHOM, OTHOCUTEILHON, CMEIIaHHOM

aJipecariu

4.4

Hcnons3oBaTh QJICKTPOHHBIC Ta6J'II/II_[BI JJIA YHUCJICHHOI'O

MOZCIIMPOBAHUSA B MPOCTHIX 3a/jadax U3 pa3HbIX NPCIMETHBIX oOnacreit




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKAaHUSA

1

[Mudposast rpaMOTHOCTH

1.1

KomnbroTep — yHHBEpCanbHOE BBIYMCIUTEIBHOE YCTPOICTBO, paboTaroliee 1o
mporpaMMe. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI,  CYNEepKOMIbIOTEpPhl. MoOuibHbIE  ycTpoWcTBa.  TexHuka

0€30macHOCTH M MpaBuiia PabOTHI HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBl KOMIbIOTEpa M HUX Ha3HaueHue. IIpoueccop.
OnepatuBHass M JOJATOBpEMEHHAs MaMATb. YCTPOWCTBA BBOJA M BBIBOJA.
CeHcopHBbIi BBOJ, JaTYNKU MOOWJIBHBIX YCTPOMCTB, CpeacTBa OMOMETPUYECKON

ayTeHTU(UKaLUU

1.3

Hctopus pa3BUTHS KOMIBIOTEPOB M MporpaMMHoOro obecredenus. Ilokonenus
KOMITIBIOTCPOB. COBpeMCHHI)Ie TCHACHI N Pa3sBUTUA KOMITIBIOTCPOB.
Cynepkommbtorepsl. [lapannensasie BeiuucieHus. [lepcoHanbHbI KOMIBIOTED.
IIpoueccop M ero XapakTepUCTHKH (TaKToBash YacToTa, pa3psIHOCTB).
OneparuBHas naMsTh. JlolroBpeMeHHas namMsaTh. Y CTPOMCTBA BBOJA U BHIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEepaTHBHASA MAaMATh KOMIIbIOTEPA, KECTKUN JUCK U
TBEPJOTEIIbHBIA HAKOIUTEIh, TOCTOSHHAS MaMsITh CMapTPoHA) U CKOPOCThH

AOCTYyIIa IJIA pa3JINYHbIX BUI0B HOCHTEIeH

1.4

[IporpammHOe  oOecrieueHHe  KOMIblOTEpa. [IpukiagHOEe  MPOrpaMMHOE
obecrieueHue. CucremHoe MPOrPaMMHOE obecnieueHue. Cucremsr
nporpaMMmupoBaHus. [IpaBoBas oXpaHa MPOTpaMM U JaHHbBIX. becriatHeie U

ycloBHO-OecmaTHbIe porpammbl. CBOOOJHOE TporpaMMHOe o0ecriedeHne

1.5

@aiinel 1 manku (katamoru). Tumsl (daiinoB. CpoiicTBa ¢aiioB. XapakTepHbie
pa3mepsl (paiiIoB pa3IMYHBIX TUIOB (CTpaHWIA TEKCTa, JJICKTPOHHAs KHUTA,

dotorpadus, 3aMMUCh ECHHU, BUICOKIIUI, TTOTHOMETPAKHBIA (PHITEM)

1.6

[Tpuntunel noctpoeHus QaitnoBbix cuctem. [lomnoe wmsa Qaiina (mankw,

karanora). [IyTh k (aitny (mamnke, Karaaory)

1.7

daitnoBelii MeHeKep. Pabora ¢ (aiimamu u mankamu (KatajgoraMu): CO3JIaHue,
KOMUPOBaHUE, MEepeMelleHre, NEPEUMEHOBAaHUE U YJaleHHue (ailioB U Aok

(xaranoron). [louck ¢aiaoB cpeacTBaMu ONEeParmOHHON CUCTEMBI

1.8

ApxuBanus qaHHbIX. Vcronb30BaHre IporpaMM-apXUBaTOPOB




1.9

KomnbioTepHbie BUPYCHI U Ipyrue BpeIOHOCHBIE MporpaMmsbl. [Iporpammel st

3al0UTEI OT BUPYCOB

1.10

OObenunenne komnbioTepoB B ceTh. Cetb UnTepHeT. Beb-cTpanuna, BeO-cailT.
Crpyktypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsl. [louck
MHPOpPMALlUK 10 KIIOYEBBIM CJIOBaM M MO H300paxeHHto. JlOCTOBEPHOCTH

uHpOpMauy, MoydeHHO! u3 MHTepHeTa

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIIUH

CereBoil 3 THKET, 6a30BbIe HOPMBI HH()OPMALIMOHHON 3TUKH U IIpaBa Ipu pabote

B CCTH I/IHTepHeT. CTpaTerI/IPI 0e30I1acHOr0 IIOBCICHHSA B I/IHTepHCTe

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Wudopmanus — 0HO U3 OCHOBHBIX MOHATUN COBpEMEHHOM Hayku. MHbopMmarus
KaK CBEJIEHUS, MpeJHa3HauYeHHbIE IJIS1 BOCIPUATHS YEeIOBEKOM, U MH(OpMAaIHs

KaK JaHHBIC, KOTOPBIC MOT'YT OBITh 06pa60TaHBI aBTOMaTHSHpOBaHHOﬁ CHCTEMOM

2.2

JIUCKPETHOCTh J1aHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPHIBHBIX OOBEKTOB MU
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX JNaHHBIX. MH(pOpMalMoHHBIE TPOLECCHl —

IpouccCcChl, CBA3aHHbLIC C XPAaHCHUCM, Hp606p330BaHI/IeM u nepeﬂaqeﬁ JaHHBIX

23

CumBon. Andasut. MouHocts andasura. PazHooOpaszue sI3bIKOB U aj(aBUTOB.
EcrectBennble u (opmanbHble S3BIKUA. AJaBUT TEKCTOB Ha PYCCKOM S3BIKE.
JIBonuHbIi angasut. KonmmuecTBo BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOWHAIIMI)
¢UKCHpPOBaHHOM TMHBI B JBoMYHOM aindasure. [IpeoOpazoBanue m060T0
andasuTa K ABOMYHOMY. KommuecTBO pa3nuyHbIX ClOB (PUKCHPOBAHHOM JIMHBI B

andaBuTe OnpeenEHHON MOITHOCTH
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KOI[I/IpOBaHI/Ie CHMBOJIOB OJJHOI'O a.]I(baBI/ITa C IOMOIIIBIO KOJOBBIX CJIOB B JIPyroM

andasute, KOgoBas TabIUIA, JEKOAUPOBAHNE

2.5

JBonunbiii kon. IlpencraBieHue JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B

ABOUMYHOM aﬂ(baBI/ITe

2.6

NudopmannonHslii 00bEM JaHHBIX. BUT — MUHUMAaNbHAS €AMHUIIA KOJIUYECTBA

nH(pOopMaLuu — IBOMYHBIN pa3psa. baiit, kunobaiit, MerabaiiT, rurabanT

2.7

CkopocTh mepenauyd JAaHHBIX. EJUHHAIBI  CKOPOCTH Tepefavyd JaHHBIX.

HckaxeHue HH(bOpMaL[HH Ipu nepeaavyc

2.8

KoaupoBanue texctoB. PaBHOoMepHblii koj. HepaBHomepHsbIil koa. KoaupoBka
ASCII. Bocemubutnsie koaupoBku. Ilonstue o xoaupoBkax UNICODE.
JlekogupoBaHue  COOOLIEHMH € HCIOJIb30BAaHHMEM  PAaBHOMEPHOTO U

HepaBHOMepHOro koaa. MHdopmannoHHslil 00bEM TEKCTa




OObmee mpenacraBieHre O LHUDPOBOM MPEACTABICHUU ay/IMOBU3YAIbHBIX H

2.9 JIpyruxX HenpepbiBHBIX JAaHHBIX. KoaupoBanue 1Bera. L[BeToBble Monenu.
Monens RGB. I'myOuna konuposanus. [lanurpa
PactpoBoe u BekTOpHOE mpexacTaBieHue uzoOpaxenuil. I[luxcenb. OueHka
2.10 MHPOPMALIMOHHOTO  00bEMa  rpaduyeckux  JaHHBIX Ui pacTpoOBOTO
U300paKECHUS
KomupoBanue 3Byka. Pa3psamHocTe M 4actora aMckpetusannu. KommuectBo
2.11 KaHanoB 3anucu. OIEHKa KOJIMYECTBEHHBIX I1apaMeTPOB, CBS3aHHBIX C
MPEJCTaBICHUEM M XpaHEHHEM 3BYKOBBIX (DailioB
3 WHpopMannoHHbIE TEXHOIOTHH
11 TekcToBbIE JOKYMEHTHI M KX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIa, ab3all, CTpoKa,
' CJIOBO, CUMBOJI)
32 TexkcToBbIif  mpoleccop — MHCTPYMEHT CO3JaHUs, pPENAaKTUPOBaHHUA U
' dbopmatupoBanus TekcToB. [IpaBuina Habopa TeKCTa
PenaktupoBanue tekcra. CpoiictBa cumBosioB. [Hpudt. Tunsr mpudros
13 (pyOnensle, ¢ 3aceukamu, MoHowMpuHHbIE). IlomyxkupHOoe U KypcHBHOE
' Hauepranue. CBoiicTBa a03aleB: TpaHUIbl, a03amHBIA OTCTYN, HWHTEPBA,
BbIpaBHUBaHHE. CTUIIEBOE ()OpMATHPOBAHHE
34 CrtpykTypupoBaHue HMH(pOpPMalMM C MOMOILBIO CHOMCKOB UM  TaOJuIl.
' MHuoroypoBHeBble criickH. Jlo6aBneHue TabauIl B TEKCTOBBIE TOKYMEHTBI
15 BceraBka m3o0paykeHMid B TEKCTOBBIE JOKyMeHTHI. OOTekaHue H300paKeHui
' TEKCTOM. BKiIroueHne B TEKCTOBBIM JOKYMEHT AUarpaMm U (GopmyJ
16 [TapameTpel cTpaHMubl, Hymepauus cTpaHul. JloOaBieHne B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mpaBonucanus. PaccraHoBka nepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
3.7 Onrtuueckoe pacrio3HaBaHue Tekcta. KoMmnbroTepHslid nepeBoi. Mcnons3oBanue
cepBuCcOB ceTr HTepHeT /uis 00paboTKU TEKCTa
13 3HaKOMCTBO ¢  rpaduyecKUMH  pelakTopamu. PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHUTHBOB
Oneparuu  peakTUpOoBaHUs TpapuuecKuXx OOBEKTOB, B TOM 4HCJE IHU(POBHIX
39 dotorpadmii: m3MeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpaxKeHHe, paboTa C
' obmactsiMu  (BBIIENICHHE, KOMMPOBAHHWE, 3AJIMBKA IIBETOM), KOPPEKIUs IIBETA,
SIPKOCTH U KOHTPACTHOCTH
3.10

BextopHast rpajpuka. CoznaHue BEKTOPHBIX  PHCYHKOB — BCTPOEHHBIMH




CpeICTBAaMH TEKCTOBOT'O IpOLIECCOpa WM JPYruX Mporpamm (IpUIIOKEHUH).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

[ToaroroBka MynbTHMEIUHHBIX mpe3eHTanuii. Cnaiin. JloOaBneHue Ha craij

TeKCTa 1 n300paxkeHnid. Pabota ¢ HECKOJBKUMU ClIaiIaMH

3.12

JloGaBrieHne Ha ciaii ayJMOBU3YyalIbHBIX JaHHBIX. AHUMaNMs. [ unepcchlIku

8 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

1

Teopernueckue 0CHOBBI HH(OPMATHKH

1.1

Heno3uimoHHble U MO3UIIMOHHBIE CHCTEMBI cuucieHus. Andasur. OCHOBaHHUE.
Pa3eépnyTast gopma 3amucu uucna. IlepeBoj B AECATHUHYIO CUCTEMY UYHCEIl,

3aIlMUCAHHBIX B APYTUX CUCTCMAX CUHUCIICHUA

1.2

Pumckas cuctemMa CUUCICHUS

1.3

JlBonuHas cucrema curcienus. [lepeBon nensix uncen B npenenax ot 0 no 1024
B IBOMYHYIO CUCTeMY cuncieHus. BocbMepuuHnas cuctema cuucienus. [lepesos
qucel U3 BOCBMEPUYHOW CUCTEMBI B JIBOMYHYIO U JIECATHUYHYIO CUCTEMBI U
obpatno. IllectHamnarepudnas cucrema cuucieHus. IlepeBox umcen wus3
HIECTHAALATEPUYHON CUCTEMBbI B JIBOMYHYIO, BOCBMEPUYHYIO M JIECATHUUYHYIO

CHCTEMBI U 00paTHO

1.4

Apudmerndeckre onepauy B JBOUYHON CUCTEME CUHUCIICHUS

1.5

Jlorndyeckue  BbICKa3bIBaHM.  Jlorndeckue  3HAQUCHHS  BBICKA3BIBaHUM.
DJIeMEHTapHbIE W COCTaBHBbIC BBICKA3bIBaHMS. Jlornmueckue omnepamuu: «u»
(KOHBIOHKITHUS, JIOTUYECKOE YMHOXKEHUE), «WIn» (IU3BIOHKIUS, JIOTHYECKOEe
CIIOXKEHUE), «He» (JIorudeckoe oTpuranue). [IpropuTeT Tornueckux omneparui.
OnpeneneHue UCTUHHOCTH COCTABHOTO  BBICKA3bIBAaHUS INIPU  H3BECTHBIX

SHAYCHUAX UCTUHHOCTHU BXOOAIIUX B HETO 3JICMCHTAPHBIX BBICKQ3bIBaHUH

1.6

Jlornueckue BoIpakeHus. 1IpaBuia 3anmucu ornueckux BelpakeHui. [loctpoenne

Ta6J'II/II_[ HCTHMHHOCTH JIOI'MYCCKUX BLIpa)KCHI/Iﬁ

1.7

Jlornueckue 3meMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBAMH KOMIIBIOTEpA

ANTOpUTMBI U IPOTPAMMHUPOBAHHE

2.1

Ilonstue anroputma. lMcnonHurenu aiaroputMoB. AJTOpUTM Kak IUIaH

YpaBJICHUA UCIIOJTHUTEICM

2.2

CaoiictBa anropurMa. CriocoObl 3alUCH aIropUTMa (CIOBECHBIN, B BHJIE OJIOK-




CXEMBI, TporpamMmma)
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AJnroputTMuYecKkue KOHCTpYKUMH. KOHCTpykiusa «cienoBaHuey». JIMHEWHBIN
anroput™M. OrpaHMYE€HHOCTb JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTH
MPEAYCMOTPETH 3aBUCUMOCTH TTOCIICIOBATEILHOCTH BBITIOTHSEMBIX JEUCTBUN OT

HCXOOHBIX JaHHBIX
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KOHCprKHI/IH «BCTBJICHHUC) . IIOJIHAA MW HCIIOJIHAasA (I)OpMBI. Brinonaenue u
HCBBIITOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTL " JJOXXHOCTB BBICKaSBIBaHI/IH). HpOCTBIG n

COCTAaBHBIC YCJIOBUSA

2.5

KOHCprKLII/IH (MOBTOPCHHUC»: HUKJIBI C 3aJaHHBIM YHUCIOM HOBTOpeHHI}'I, C

YCJIOBUEM BBIINIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

PazpaGotka mmsa ¢GopMambHOrO WCHOJHUTENS alrOpUTMa, MPUBOASIIETO K
TpeOyeMoMy pe3yJbTaTy IMpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3zpaboTka
HCCJIOXHBIX QJTOPUTMOB C HCIOJB30BAHUECM 1HKIOB U BETBJICHUU JJIS
yrpaBieHUsT (OPMATbHBIMU  HCIOJHHUTEISIMA. BBITOTHEHHE alrTOPUTMOB

BPYYHYIO M Ha KoMIibioTepe. CHHTaKCHYeCcKHe U JIoruueckue ommoku. OTKa3sl

2.7

SA3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonpHbIN
Anroputmudeckuii  fI3pik). CuctemMa NpOrpaMMHPOBAaHMS: PEIAKTOP TEKCTa

nporpamm, TpaHCJIATOpP, OTIIaAYUK

2.8

HepeMeHHa;I: THUII, HWMs, 3HA4YCHHC. HGJ'IBIC, BCIICCTBCHHBIC M CHMBOJIBHBIC

NepeMEHHbIE

2.9

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHHUS M MOPAIOK UX
BbIYMCIIEHHS. OTIEpalvy C LEeJIBIMU YUCIAMMU: [IEJIOYUCICHHOE I€JI€HUE, OCTATOK

OT ACJICHUA. HpOBepKa ACIIUMOCTH OJJHOI'O IEJIOTO YHCJia Ha JPYyTroc

2.10

BerBnenus. CocTaBHble YyClOBHUSA (3allUCh JIOTMYECKHUX BBIPAXKEHUH Ha
M3y4aeMOM S3bIKe MporpaMMupoBanus). HaxoxneHne MUHUMyMa 1 MakCUMyMa
U3 JIByX, TPEX U 4eThIpEX umucell. PelieHue KkBajpaTHOrO ypaBHEHUS, UMEIOLLETO

BCHICCTBCHHBIC KOPHU

2.11

HI/IaJ'IOFOBaSI OTJIaJIKa IIporpaMM: ImomaroBo€ BBIIIOJIHCHUEC, IIPOCMOTP 3HAYCHUHN

BCJINYHH, OTJIEIHO‘-IHBIﬁ BBIBOJ, BBI60p TOYKH OCTaHOBA

2.12

Huka ¢ ycnoBuem. Anroput™ EBkinaa 11 HaX0xk/1€HUsT HanOOJIbIIET0 00IIEro
JeTUTENs ABYX HaTypajbHbIX uucell. Pa30reHne 3annucu HaTypajabHOToO yucia B
MO3UIIMOHHOM CHUCTEME€ C OCHOBaHHMEM, MEHbIIUM WIM paBHeIM 10, Ha

OTJIeTbHBIC U PHI

2.13

[Mukn ¢ nepeMeHHON. AJNTOPUTMBI IPOBEPKH JEIMMOCTH OAHOIO LEJIOT0 Yucia




Ha JIpyroe, MpOBEpKU HATYPaAJIIbHOI'O YKCiIa Ha IPOCTOTY

2.14

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHBIC.
[TocumBonpHast 0OpaboTka cTpok. [lomcdér 4acTOThl MOSIBIEHUS CHMBOJIA B

ctpoke. Becrpoennbie pyHKIMH 17151 00paOOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX pe3yJbTaTOB PA0OTHl AIropuT™Ma MpU 3aaHHOM
MHOXECTBE BXOAHBIX JAHHBIX, ONpPEIEIEHUE BO3MOKHBIX BXOJIHBIX JaHHBIX,

MIPUBOASAIINX K TAHHOMY pe3yJIbTaTy

9 KVIACC

Kon

IIpoBepsieMblIii 31EMEHT COACPKAHUS

[udpoas rpaMOTHOCTD

1.1

I'moGanphas cetb Wutepner. IP-ampeca yznoB. CereBoe XpaHEHHE TaHHBIX.
MeTtoapl HHIUBUIYAILHOTO U KOJUIGKTUBHOTO pa3MeIIeHUs] HOBOW WH(GOpMAIIHU B
Wntepnere. bonbiime paHHble (MHTEPHET-JAaHHBIE, B YAaCTHOCTU JaHHbBIE

COLIMAJIbHBIX CETEM)

1.2

[Tonsitne 00 wWHPOPMAIIMOHHON 0€30MacHOCTH. YTPOo3bl HHPOPMAITMOHHON
0€30macHOCTH TIPH padboTe B TI100aTLHON CETH U METOJIbI TPOTUBOICHCTBHS UM.
[IpaBuna 6e3omacHoi ayTeHTU(UKAIMU. 3alIUTa JTUYHOW WHGOPMAIUU B CETH
WNurepner. be3omacHele  cTpareruu  noBefeHUuss B ceTw  VHTepHerT.
[IpenynpexaeHue BOBICYEHUS B JECTPYKTUBHBIE M KpUMUHAJIbHBIE (HDOPMBI

CEeTeBOI aKTUBHOCTH (KHOEpOYIUIMHT, (GUILIMHT U Ipyrue GopMbl)

1.3

Bunsl nestensHoctd B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHUKAIMOHHBIC
CepBUCHI (ITOYTOBas CIy’k0a, BHIEO-KOH(PEPEHII-CBA3b U JPYyTUE), CIPaBOYHbIE
CIy’)KOBbl  (KapThl, pAacCHUCAaHUs W JApPYTHe), TOUCKOBBIC CIIYy>KOBI, CIy>KObI
OOHOBJIEHUsI TMPOTPAMMHOTO oOOecreueHuss © JApyrue CciyxO0bl. CepBHUCHI
rocyJapcTBeHHbIX yciyr. OOmaynble XpaHuwiauina JgaHHbIX. Cpezictsa
COBMECTHOI  pa3paboTKM JOKyMeHTOB (oHsaiH-oducel). IIporpammuoe
obecrieyeHne Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE U TIpaduyueckue

PEIaKTOPBI, Cpebl Pa3pabOTKH MPOTrpaMm

TeopeTnueckne 0CHOBbI MHPOPMATUKU

2.1

Monens. 3agauu, pemiaeMble ¢ MOMOIIbIO MojenupoBaHus. Knaccudukanum
Mmojenel. MartepuanbHble  (HaTypHble) W HMH(OPMAlOHHBIE  MOJEIH.
HenpepsiBHble M auckpeTHele Mozenu. VMuranvoHHble monenu. Hrposeie

Mozenn. OreHKa COOTBETCTBUSL MOJICTH MOJEIUPYEMOMY OOBEKTY W ICNISIM




MOACIINPOBAHUA

2.2

Ta6mmunbie monenu. Tabauia Kak mpeIcTaBIeHne OTHOICHUS
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ba3er manapix. OTOOp B TabNMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBHIO
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I'pad. Bepmmna, pebpo, myTs. OpHUEHTHpPOBAaHHBIE W HEOPHUCHTHPOBAHHBIE
rpadrel. JlnmuHa (Bec) pebpa. BecoBas marpuma rpada. JlnuHa mytn mexmy
BepmHaMu rpada. [louck ontumansHOro myTd B rpade. HauanpHas BepumHa
(MCTOYHMK) ¥ KOHEeYHas BepuIMHa (CTOK) B OpPHUEHTHPOBAaHHOM rpade.

BrrunciaeHne KoJan4ecTBa HYTeﬁ B HAIIPaBJICHHOM AlIUKIINYCCKOM rpa(be

2.5

JlepeBo. Kopenb, BepmmHa (y3emn), Tuct, pedpo (ayra) nepeBa. Boicota nepesa.
[Monnmepeso. Ilpumepsl wucmons3oBaHus JepeBbeB. llepebop BapHaHTOB C

IIOMOIIBIO ACPCBa

2.6

IlonsiTne MareMaTM4ecKOM MOZENU. 3ajadyd, pelIaeMble C  MOMOUIbIO
MaTeMaTHYECKOTO (KOMIIBIOTEPHOTO) MOJCIIUPOBAHUS. Otinune
MaTeMaTUYeCKOM MojaenM OT HAaTypHOM MOJEIM M OT  CJIOBECHOIO

(;uTepatypHOTro) onucaHus 00beKTa

2.7

OTaIel KOMIIBIOTCPHOT'O MOJACIUPOBAHHA: IIOCTAHOBKA 3ada4dud, IMOCTPOCHUC
MaTeMaTHUIeCKOM MOJACIIH, mporpaMmMHas pcanunsanus, TECTUPOBAHUC,
MNPOBCACHHUC KOMIBIOTCPHOI'O OKCICPUMCHTA, AaHAJIIM3 C€ro pce3yJibTaToB,

YTOYHCHUEC MOJCIIN

AJTOpUTMBI U TPOrPaMMHUPOBAHNE

3.1

Pazouenue 3amaum Ha mom3agaun. COCTAaBJICHHE QJITOPUTMOB M TPOTPAMM C
UCIIOJIb30BAaHUEM BETBJICHUW, IHMKJIOB M BCIIOMOTATENBHBIX AJITOPUTMOB IS

YOpaBJICHUA UCIIOJHUTEICM UIIN APYTUMHA UCTIOJTHUTCIAMU

3.2

Tabmuunbie BenuuuHbl (MaccuBbl). OmgHOMEpHBIEe MaccuBbl. COCTaBIICHHE H
OTHaJIKa TPOTpamMM, peaTu3yIoIIMX THUIOBBIE aJITOPUTMBI  O0OPaOOTKHU
OJIHOMEPHBIX YHUCJIOBBIX MAaCCHBOB, Ha OJHOM M3 SI3IKOB NMPOTPAMMUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlllkonbHblii AJroputMuyeckuit S3bIK):
3aMOJHEHUE YHCIIOBOIO MacCHUBa CIyYallHBIMM YHUCJIaMH, B COOTBETCTBHH C
dbopmysoit wiam myTéM BBOJIA YKCEN, HAXOXKICHUE CYMMBI DJIEMEHTOB MAacCHBa,
JIMHEMHBIN IIOMCK 3aJJaHHOTO 3HAYCHHUS B MacCHUBE, IIOJACUYET 3JIEMEHTOB MacCHBa,
YIOBJICTBOPSIIOMIMX  33JIaHHOMY  yCIIOBUIO, HAaXOXJACHHE MHUHUMAJIHLHOTO

(MaKCI/IMaHLHOFO) QJICMCHTA MaCCHUBaA. COpTHpOBKa MacCuBa

33

O6pa60TKa IOTOKa [JaHHBIX: BBIYUCIICHUC KOJHMYECTBA, CYMMbI, CPCIAHCTO

apI/I(l)MeTI/ILIeCKOFO, MHUHHUMAJIBHOI'O W MAaKCHUMAJIbHOI'O 3HA4YCHHA JJICMCHTOB




IMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAOIIUX 3aJaHHOMY YCIOBHUIO
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VYmupasnenue. Curnan. O6parHas cBsi3b. [lomydeHne CUTHaAIOB OT HU(POBBIX
JIaTYMKOB (KacaHWs, pacCTOSIHHMSA, CBeTa, 3Byka M Jpyroro). IIpumeps
HCIIOJIB30BAHUA  IIPUHIUIIA O6paTHOI71 CBjJA3U B CUCTEMAX  YIIPaBJICHHUA
TeXHUYECKUMHU YyCTPOWCTBaMU, B TOM 4Hcle B poboToTexHuke. I[Ipumepsl
POOOTHU3NPOBAHHBIX CUCTEM (CHCTEMa YIPABJICHHUS JBM)KEHUEM B TPAHCIIOPTHOM
CUCTeMe, CBapoyHas JIMHUS aBT03aBOJa, aBTOMATHU3MPOBAHHOE YIpaBJICHHE
OTOIIJICHHUEM J0Ma, AdBTOHOMHas CUCTEMa YHOpaBJICHUA TPAHCIIOPTHBIM

CPEICTBOM U APYTHE CUCTEMBI)

NudpopmalinoHHbIE TEXHOIOTUN

4.1

[TonsATHe 00 771eKTPOHHBIX TaOaMIAx. TUMBI JaHHBIX B SYEHKAX 3JIEKTPOHHOM
tabmupl. PenaktupoBanue u popmatupoBanue tadbnuil. BerpoeHHnble QyHKINH
IVl TOMCKa MakKCUMyMa, MUHHUMYyMa, CYMMBbl U CPEIHEro apu(pMeTH4ecKoro.
CopTupoBKa JaHHBIX B BbIIEJICHHOM JuanazoHe. IloctpoeHue auarpamm
(rucTorpamMma, Kpyromas AMarpaMma, To4yedHas Jauarpamma). BeiOop Tuna

AuarpaMMbl

4.2

[IpeobpaszoBanue opmyn mpu kKomupoBaHuu. OTHOCUTENbHAsA, a0COTIOTHAS U

CMCHIaHHas aapecanusd

4.3

VYcioBHBIE BBIUMCIIEHUS B 3JEKTPOHHBIX Tabmunax. CyMMHpOBaHHE U MOJACYET
3HAYEHUH, OTBEYAIOLIMX 3aJaHHOMY yciioBHio. OOpaboTka OonbIIMX HaOOpOB

JaHHBIX. YucaeHHoe MOACIIMPOBAHUC B SJICKTPOHHBIX T216JII/ILI21X

4.4

Pone nH(MOpMAIIMOHHBIX TEXHOJOTWH B Pa3BUTUU SKOHOMHUKH MHUpA, CTPAHBI,
peruoHa. OTKpeIThIE OOpa3oBarenbHble pecypchl. llpodeccun, cBszaHHBIE C
MHPOPMATUKOM W  HMHGOPMAIMOHHBIMH  TEXHOJOTHSIMH:  BeO-AM3aiiHep,
IPOrpaMMUCT,  pa3paboOTYMK  MOOWIBHBIX  NPUIOKEHUHM, TECTUPOBUIUK,
apXUTEKTOp MPOrPaMMHOT0 OOECNEYeHHUs, CHEeLUATUCT MO aHAIMU3Y JaHHBIX,

CUCTEMHBIN aIMUHUCTPATOP




IHPOBEPAEMBIE HA OI'D 11O HHO®OPMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedOBaHMSI

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBO€HMsI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTI0 0011ero od0pazoBanus Ha ocHoBe PI'OC

1

3HaTh (TOHUMATB)

1.1

Branenne OCHOBHBIMH  TOHATHUSMH: HMH(pOpPMaLus, Tepeaaya,
XpaHeHue U o0paboTka WHpOpPMALUHU, ATOPUTM, MOEb, HU(POBOI
NPOAYKT W WX UCIOJNB30BaHUE JUISI peIIeHUs Y4YeOHBIX W

MPAaKTUYCCKUX 3aaaY

1.2

BnageHne DOHATHSMU: BBICKA3bIB AHUC, JIOTMYCCKasA  oOIlcpanusd,

JIOTUYCCKOC BBIPAKCHUC

VYmers

2.1

YMeHue omnepupoBaTh EAMHHMIIAMU HU3MEpPEeHHs] HWH(OPMALHOHHOIO

00béMa u CKOpPOCTH nepcaavun JaHHBIX

2.2

YMeHue 3anuceiBaTh M CpaBHHMBaTh 1enble unciaa or 0 no 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS C OCHOBAaHUSIMH 2, §,

16, BBIIIOJIHATH apI/I(i)MCTI/I‘leCKI/Ie onepanru Hax HUMHA
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YMmenue KOOAUPOBATL U ACKOAHWPOBATH COO6I_I_[CHI/I$I IO 3aJaHHbIM
IIpaBUJIaM; IIOHHMMAaHHEC OCHOBHBIX IIPHUHIMUIIOB KOIAUPOBaHUA

nH(bOpMaIUU Pa3IMYHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayano
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YMeHue 3aluchiBaTh JOTHYECKHE BBIPpAXKCHUSA C HCIOJIb30BAHHUEM
AU3BIOHKIMHY, KOHBIOHKIHWU W OTpPULAHHA, OIPCACIIATL HMCTUHHOCTDH
JJOT'MYCCKUX BBIpa)KeHHﬁ, CCJIIM HU3BCCTHBI 3HAUYCHHA HMCTHUHHOCTHU
BXOAAIUX B HETO NEPEMCHHBLIX, CTPOUTH T8.6HI/ILIBI UCTUHHOCTH JIsA
JJOTHYECKHX BI:Ipa}KeHI/If/'I; 3alMUCbIBaTh JIOTHYCCKHUEC BBIPAXKCHUA Ha

HU3YyYaCMOM SA3BIKC IIPOTrpaMMHUPOBAHUSA

2.5

YMeHHe COCTaBisATh, BBINOJHATH BPYYHYI0 M Ha KOMIIBIOTEpE
HECJIO)KHBIE  QJITOPUTMBI  [UJII  yNOPABJICHHUS  MCTOJHUTEISIMU
(Yepenamka, YepTé&XHUK U Jpyrue); cO34aBaTb M OTJIAXHUBATh
MpOTrpaMMbl Ha OJJHOM M3 SI3BIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlkonpHBIE AJTOpUTMHYECKUN  SI3BIK),

peann3yonme HeCJI0XKHbBIE AITOPUTMBI 00paOOTKH YHCIIOBBIX JAHHBIX




C UCIIOJB30BaHHUCM IIMKJIOB H BGTBHCHHﬁ; YMCEHUEC p336I/IBaTB 3agaun
Ha nmoJ3agavuu, UCIOJIb30BaThb KOHCTAHTBI, ICPEMCHHBIC U BBIPAKCHUA
Pa3IINYHBIX THUIIOB (‘-II/ICJ'IOBI)IX, JJOTHYCCKHX, CI/IMBOJ’II)HI)IX);
aHaJIM3UPOBATb Hpe,I[J'IO)KeHHHﬁ aJIrOpUT™M, OINpPCACIIATb, KaKHUC
PE3YyJIbTAaTbl BO3MOKHBI IIPU 3aJJdHHOM MHOXCECTBEC HCXOAHBIX

3HAaYCHUH

2.6

YMeHue 3anmcarb Ha M3Yy4aeMOM  SI3bIKE IIPOrpaMMHUPOBaHUS
QITOPUTMBI TIPOBEPKHU JIETUMOCTH OJHOTO IIEJIOr0 4YKClia Ha JAPYToe,
MIPOBEPKM HATYPaJbHOTO 4YKCIA Ha MPOCTOTY, BBIACICHUS LUPD U3
HATYpaJIbHOTO YHCJIA, TOWUCK MAaKCHUMyMOB, MHUHHUMYMOB, CYyMMBbI

YHCJI0BOH IOCIEI0BATCILHOCTH

2.7

Bnagenne ymeHueM OpUEHTHPOBATHCS B HEPAPXUUYECKOM CTPYKType
¢aitnoBoit cucteMsl, paboTath ¢ GaiiIoBoIl cCTEMO MepCOHATBLHOTO
KOMITBIOTEpPA C UCIOJb30BaHUEM rpaduueckoro wuHTEepdeiica, a
MMEHHO: CO3/aBaTh, KONMPOBaTh, NEpPEMEIaTh, NEPEHMEHOBBIBATD,

yIaIATh ¥ apXUBUPOBATH (paidiibl M KaTanoru

2.8

BHaI[eHI/Ie YMCHUSAMHU U HABBIKAMU HCIIOJIB30BaAHUSA I/IH(bOpMaLII/IOHHBIX
U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI AJid  TIOUCKA, XpaHCHUA,

00paboTKH M Mepesadn 1 aHaIN3a Pa3IMYHbIX BUI0B HH(OpMaIH

2.9

YMmenune BBIGI/IpaTB CHOC06 NpEACTAaBJICHUA JaHHBIX B COOTBCTCTBHUU C
MOCTaBJICHHOW 3amadeil (Tabmuibl, cXeMmbl, TpauKu, TUarpaMmbl) C
WCIONIb30BAHUEM  COOTBETCTBYIOLIMX  NPOTPAMMHBIX  CPEJICTB

00pabOTKH TaHHBIX

2.10

Ymenne ¢opmanuzoBaTb UM CTPYKTYypUpOBaTh  HH(OpMalHIo,
UCTONB3Yys JJIEKTPOHHBbIE TaOMMIbl A OOpabOTKM, aHamu3a |
BU3YyaJM3allMi YHUCIIOBbIX JaHHBIX, B TOM 4YHCIIE€ C BBIJCICHUEM
Auana3oHa TaOJIMLbl W YHOPsIOYMBaHUEM (COPTUPOBKOI) ero
9JIEMEHTOB; YMEHHUE MPUMEHATH B 3JIEKTPOHHBIX TaOnuIax (GpopmyIisl
UI1  pacdy€ToB €  MCIOJIB30BAaHHMEM  BCTPOCHHBIX  (DYHKLUH,
a0COIOTHON, OTHOCHUTEJIbHOM, CMEIIaHHON aJjpecaliuiy; UCI0Ib30BaTh
ANEKTPOHHBIE TAOJIUIBI ISl YUCIEHHOTO MOJEIUPOBAHMS B MPOCTHIX

3a/lavax U3 pa3HbIX IIPCAMCTHBIX obnacrei




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'2 1O THO®OPMATUKE

Kon

IIpoBepsieMblii 31eMEHT COAEPKAHUS

Hudposas rpaMoTHOCTH

1.1

@aiinel 1 nanku (katajgoru). [lpuHIUNB MOcTpoeHHs (GanIoBBIX
cucreM. [lonmnoe ums ¢aiina (manku). Ilyts k ¢aitny (mamke).
PabGora ¢ ¢aitiaMu u KaTaloraMuM CpeICTBAaMHU OIEpallMOHHON
CUCTEMBI: CO3/1aHue, KOIMUPOBaHUE, nepeMenieHue,
neperMeHOBaHNE U yJaieHue (aiaoB u manok (karanoros). Turmsl
daiinos. CpoiictBa ¢aiinoB. DaiinoBslii MeHeKep. [louck daiinos

CpPEACTBAMU ONEPALMOHHON CUCTEMBI

1.2

OObenuHeHne KommbiOTepoB B ceTh. Cerhb HMHTepHEeT. Beb-
cTpanuiia, BeO-caiT. CTpykTypa aapecoB BeO-pecypcoB. bpaysep.
[Touckossie cuctemsl. [lonck nHPOpMAIIH 11O KIFOYEBBIM CIOBAM U
no u3o0paxeHuto. J[ocTOBepHOCTh MHPOpPMAIMH, MOTYYEHHOW W3

Nurepnera. [P-anpeca y3mnoB. CeTeBoe XpaHeHHE JaHHBIX

TeopeTquCKHe OCHOBBI HH(I)OpMElTPIKPI

2.1

JIMCKpPEeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOIBIO TUCKPETHBIX JaHHBIX.

CumBon. Ancdasutr. MourHocTs andaButa. JBomuHblil andaBur.
KonmdecTBO  BCEBO3MOXKHBIX  CIOB  (KOJOBBIX  KOMOWHAITHIA)
(bUKCUpOBaHHOW IJWHBI B JBoWYHOM andasute. [IpeoOpazoBanme
mroboro andaButa K ABOMYHOMY. KONMYECTBO pasIUYHBIX CJIOB
(uKCHPOBAHHON TMHBI B alipaBUTE ONPEEIEHHON MOIIIHOCTH.
KoaupoBanue cCUMBOIIOB OJHOTO andaBUTa C MOMOIIBbIO KOJOBBIX
clIOoB B ApyroMm aidaBuTe, KoioBas TaOJMIA, EKOJUPOBAHUE.
Konuposanue tekctoB. PaBHOMepHbIN kojA. HepaBHOMEpHBI KOJI.
Komupoka ASCII. Bocbmubuthsie komupoBku. [lonsartue o
komupoBkax ~ UNICODE.  JlekogupoBaHue  COOOIICHHWH  C
UCIIOJIb30BAHUEM  pPABHOMEPHOTO W HEPAaBHOMEPHOTO  KOJa.

WNudopmannonHsiii 00bEM TEKCTa

2.2

NudopmannonHbiii 006EM JaHHBIX. BUT — MUHUMaNbHAS €OUHUIA
KoIu4yecTBa MH(pOpManMu — JBOWYHBIA  paspsa. ExuHuis

u3MepeHus HMHGPOPMAIMOHHOTO 00béMa naHHbIX. but, OairT,




KuinoOaiT, Mmerabait, rurabait. CKOpocTh nepenauyu JaHHbIX.

EauHUIBI CKOPOCTH TIepeiaun JaHHBIX
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KomupoBanue nsera. L{BeroBeie Mmopenu. Moaens RGB. I'my6una
kopupoBanus. [lamurpa.

PactpoBoe m BekTOpHOE mpejacTaBicHUE n300paxeHui. [lukcens.
Onenka MHPOPMALMOHHOTO 00BEMA TrpadUUYecKUX TaHHBIX JUIS

pacTpoBoro u300paxeHus
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KonupoBanue 3Byka. Pa3zpsnHocts u yacrora 3anucu. KonudectBo
KAaHAJIOB 3aMKCH.
OHGHKa KOJIMYCCTBECHHBIX mapamMeTpoB, CBA3aHHBIX C

IMMPEACTABIICHUEM U XPAaHCHHUEM 3BYKOBbBIX (1)aI>'IJ'IOB

2.5

Hemno3uimonHble W MO3UIMOHHBIE CHCTEMbI CUUCIEHUA. A(aBuT.
OcHoBanme. Pa3eépHyras ¢opma 3anucu uucna. [lepeBom B
NECATUUHYIO CHUCTEMY YMCEeJ, 3allMCaHHBIX B JAPYTUX CHUCTeMax
CUMCJICHUA.

Pumckas cucrema cUuclIeHuS

2.6

JlBonyHas cucrema cuuciaeHus. [lepeBoa nemnsIx yucen B mpeaenax
or 0 no 1024 B nBOoMuHylO cucTeMy cuucieHusd. Bocemepuunas
cuctema cumucienus. IlepeBos uncen U3 BOCbMEPUYHON CHUCTEMBI B
JBOMUYHYIO U JECSITUUHYIO CUCTEMBI u o0patHo.
HlecTHaguarepuynas cucrema cuuciaeHusd. llepeBony uucen u3
IIECTHAIATEPUYHON CHCTEMBbl B JBOWYHYIO, BOCBMEPUYHYIO MU
JECATUYHYIO CHUCTEMBI MU 00paTHO. Apu(METHUYECKHE OIepaluu B

,Z[BOI/ILIHOI\/'I CHUCTEME CUUCIICHUA

2.7

Jlorndeckue BbICKa3biBaHUs. JIOTHYeCcKre 3HAUEHUS BbICKa3bIBaHUM.
9H€MCHTapHBIe u COCTaBHBIC BBICKAa3bIBaHUAA. Jlornueckue
omepanuu: «u» (KOHBIOHKIUS, JOTHYECKOE YMHOXKEHHUE), «HII»
(IM3BIOHKIUS, JIOTHYECKOE  CIIOKEHHE), «He»  (JIOTHYecKoe
orpunianue). Ilpuopurer mnorumyeckux omnepauuii. OmnpenercHue
UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUSA, €CITU W3BECTHHI 3HAUCHUS
HCTUHHOCTU BXOJAIIUX B HCTO 3JICMCHTAPHBIX BBICKA3bIBaHUM.
Jlormueckue  BblpakeHusa.  [IpaBuna  3amucu  JJOTMYECKUX
BeIpaxxeHuil. [locTpoeHwe TaOmMIl HMCTUHHOCTA  JIOTHYECKHX

BBIPAKCHUN

2.8

Jlornueckne sieMeHTHI. 3HAKOMCTBO C JIOTHYCCKUMHM OCHOBaMU




KOMITbIOTEPA

2.9

HenpepsiBHBIE M OuCKpeTHbIE MOAENH. VIMUTaMOHHBIE MOJEIIN.
Hrposeie Mopenu. OLieHKa aJ€KBaTHOCTH MOJAEIN MOJEINPYEMOMY

O00BEKTY U LEISIM MOJAEIUPOBAHUS

2.10

Tabmuunapie Monenu. TaOnuila Kak MPEACTaBICHUE OTHOIICHUS.
ba3sl nmanubpIX. OTOOp B TalnHile CTPOK, YAOBIETBOPSIOLINX

3aJIaHHOMY YCJIOBHIO

2.11

I'pagp. Bepmmna, pebpo, myte. OpueHTHpOBaHHBIE U
HEOpHUEHTHPOBaHHbIE Tpadrl. JnuHa (Bec) pedpa. BecoBas maTpuia
rpada. Jnuna nyta Mexnay BepmmHamu rpada.  Ilowmck
onTUMajbHOrO MyTH B rpade. HavyanpHas BepuinHa (MCTOYHUK) U
KOHEYHass BeplIMHa (CTOK) B  OPHEHTUPOBAaHHOM  rpade.

Brraucnenne xoanmdecTBa HYTef/'I B HaIllpaBJICHHOM alUKINYCCKOM

rpade

2.12

HepeBo. Kopens, BepmmnHa (y3en), JIUCT, pedbpo (mayra) nepesa.
Bricora nepesa. [lognepeBo. [Ipumepsl HCHOIB30BAaHUS JEPEBHEB.

[TepeGop BapraHTOB ¢ TIOMOIIBIO IepeBa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CgoiictBa anroputma. CriocoObl 3alIMCH aIropuT™Ma (CJIOBECHBIH, B
BUJIe OJIOK-CXEMBI, TIpOTpamMma).

CocraBineHue airopuTMOB U IPOrpaMM C  HUCIOJIb30BaHUEM
BETBJICHUI, LIMKIOB M BCIIOMOTATEJIBHBIX aJITOPUTMOB  JUIS
ynpasneHus: ucnonnuteneMm (Pobor, UYepenamka, UYepTéxHUK u

npyrue). BeinonHeHne anropuTMOB BpYyUHYIO U Ha KOMIIBIOTEpE

3.2

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
[konbHBIN ANTOPUTMUUECKUH SI3BIK).

Cucrema nporpaMMHUpPOBaHHUSA: PENAKTOP TEKCTa  IPOTPAMM,
TPaHCIIATOP, OTJIAAUUK.

[lepemennas: Tum, uMs, 3HaueHue. llenmble, BelECTBEHHBIE WU
CHUMBOJIbHBIE IIEPEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHYECKHE BBIPAKEHUS U
NOpSAAOK HMX BplUMCIEHHA. Onepanuu ¢  LOEIbIMH - YUCIAMU:
LEJIOUUCIICHHOE JIEJIEHUE, OCTAaTOK OT JeleHHA. BeTsieHus.

CocraBHEBIC YCJIOBUA (SaHI/ICB JJOTMYCCKHUX BBIpa)KeHI/Iﬁ Ha




U3y4aeMOM sI3bIKe IporpammupoBanus). Haxoxaenne MuHumyma

U MakcUMyMa M3 JBYyX, TpEX M 4YeThIp€x uucen. Pemienue
KBaJIpaTHOT'O YPaBHEHUS, UMEIOIIETO BEIECTBEHHbIE KOpHU. L{nKi ¢
ycinoBueM. AnroputM EBkinna uid HaxXoKJIEHUS HauWOOJbIIEro
oOmiero aenauTens ABYX HaTypalbHbBIX uuces. Pa3Ouenue 3amucu
HaTypaJIbHOTO YHCJIa B IO3UIUMOHHON CHCTEME C OCHOBAHUEM,
MeHbIIMM WM paBHbIM 10, Ha otaenbHble nudpel. Luka c
NEPEMEHHON. ANTrOpUTMBI NPOBEPKU JAEIUMOCTH OJHOIO IEJIOr0

yHclia Ha Ipyroe, IpOBEPKU HATYPabHOTO YMCIIa Ha TIPOCTOTY

3.3

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemeHHble. [locumBonbHasE 00padboTka cTpok. [Tomcyér wacToTh
NOSIBIICHUST CHMBOJIA B CTpOKe. BcTpoeHHble (yHKIMEM st

00paboOTKH CTPOK
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OmnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB PabOThl AITOPUTMA IPH
JTAHHOM MHOYXECTBE BXOJHBIX JAaHHBIX, OTPEACTICHHE BO3MOKHBIX

BXOOHBIX NAHHBIX, TIPUBOAAIINX K JTAHHOMY PE3YJIbTATY

3.5

TaGnuunble BenuuuHbl  (MaccuBbl). (OJHOMEpHBIE MAacCCHBBHI.
CocraBineHre W OTJaJKa MpOrpamMM, pean3yIOlUX THUIIOBBIE
IropuT™Mbl  00paOOTKM OJHOMEPHBIX UHCIOBBIX MACCHUBOB, Ha
OTHOM U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackais,
Java, C#, IllxonpHBIA AnropuTMHUecKHil SI3BIK): 3ammoIHEHUE
YHMCJIOBOIO MaccuBa CIy4YyallHbIMH YHCIAMH, B COOTBETCTBHM C
dopmynoil wiM myTéM BBOAA UMCEN, HAXOXKICHHE CYMMBI
JJIEMEHTOB MACCHBA, JIMHEWHBIM IOMCK 3aJaHHOTO 3HAYEHHS B
MaccuBe, TMOACYET DJIEMEHTOB MAaCCHUBAa, YJIOBJIETBOPSIOLIMX
3aJJaHHOMY YCIIOBHIO, HaXO0XJICHUE MUHUMAaJIbHOTO
(MakcuMalibHOTO) 2yieMeHTa MaccuBa. CoOpTUpPOBKA MaccHBa.
OO6paboTka MOTOKAa JAHHBIX: BBIYHUCICHHE KOJIMYECTBA, CYMMBIL,
cpeaHero apu(pMETHYECKOro, MHHHUMAJIBHOTO W MAaKCHMaJIbHOTO
3HAYEHUS DBJIEMEHTOB MOCIEA0BATEIbHOCTH, YAOBIETBOPSIOLINX

34IaHHOMY YCJIOBUIO

3.6

VYnpasnenue. Curnan. OGpartHast cBsi3b. [lomyueHue cUrHajIoB OT
IUpPOBBIX JaTYUKOB (HAIpUMep, KacaHMs, pPAacCTOSHUS, CBETa,
3ByKka). Ilpumepsl ucnosib30BaHMs NpUHIMIA OOpaTHOM CBS3U B

CUCTEMax YIPABJICHUS] TEXHUYECKUMU YCTPOMCTBAMH C IOMOILBIO




JaT4YUKOB, B TOM 4YHCJIC B pO6OTOTeXHI/IKC

NHupopmaninoHHbIe TEXHOJIOTUN

4.1

TekcToBbIe JOKYMEHTHI M MX CTPYKTYpHBIC JJIEMEHTHI (CTpaHUIIA,
ab3aI1, cTpoKa, CII0BO, CHMBON).

TekcToBBIi MpOIIECCOp — HHCTPYMEHT CO3/IaHusl, pEAaKTUPOBAHUS U
dbopmaTupoBaHus TEKCTOB. [TpaBuna Habopa TeKcTa.
PenaktupoBanue Ttekcrta. CpolictBa cumBoioB. Lpudrt. Tumsr
mpudToB (pyOJeHbIe, ¢ 3acedKaMu, MOHOIIMPUHHEIE). [lomyxupHoe
U KypcuBHOe HauepTaHue. CBoiicTBa a03aleB: IrpaHMIIbI, a03alHbIHI
OTCTYIl, WHTEpPBAJI, BbIpaBHUBaHHWE. [lapameTpbl  CTpaHUIIBI.
CruneBoe ¢opmatupoBanue. CTpyKTypupoBaHHE HHPOpPMAIHH C
NOMOIIBI0  CIIUCKOB W Tabnum. MHOTOypOBHEBBIE — CITHCKH.
JloGaBnenne TabnMil B TEKCTOBBIE JIOKYMEHTHI. BcTaBka
U300paKEHUI B TEKCTOBBbIE JOKYMeHTHl. O0TekaHue n300paskeHHi
TEKCTOM. BKITIOUeHHE B TEKCTOBBI TOKYMEHT auarpamm, Gopmyi,

HyMEpaluu CTPpaHUL, KOJIOHTUTYJIOB, CCBUJIOK U APYTHUX 3JICMCHTOB

4.2

PactpoBsle pucynku. Mcnons3oBanue rpaduueckux MpUMUTHBOB.

Onepanyu penakTupoBaHus rpaduyeckux oOBEKTOB, B TOM YHCIIE
nudpoBeIX (GoTorpaduii: U3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOT,
oTpakeHue, pabora ¢ oOmacTsaIMu (BBIIEICHHE, KOIHUPOBAHUE,
3aJIMBKa IIBETOM), KOPPEKIMsS I[BETa, SIPKOCTH U KOHTPACTHOCTH.
Bekropnass ~ rpajuka.  Co3maHume  BEKTOPHBIX  PUCYHKOB
BCTPOCHHBIMU CPEICTBAMH TEKCTOBOTO IMpOIleccopa WM JPyTUX
nporpamM (mpusioxkeHuii). JloOaBieHHe BEKTOPHBIX PHCYHKOB B

JIOKYMEHTBI

4.3

[loaroroBka mMynpTuMeaMHHBIX Npe3eHTauuid. Crnaiin. JloGaBieHue
Ha Cclaig Tekcra u  u300pakeHuid. Pabora ¢ HeCKOIBKUMHU
cnaiijamu. JloGaBineHue Ha claij aylIMOBU3YalbHBIX JaHHBIX.

Anumanus. ['unepccpuiku

4.4

Tunbl TaHHBIX B SYEHKaxX JIEKTPOHHOU Tabmuikl. PemakTupoBanue
u ¢opmarupoBanue Tabnul. BcTpoeHHble (QYHKIMM IS TOMCKA
MakCUMyMa, MHUHMUMYMa, CyMMBbI U CPEIHET0 apu(pMeTHIecKoro.
CopTupoBKa JaHHBIX B BbIIEICHHOM auana3oHe. I[loctpoenue
auarpamMMm  (THCTOrpaMma, KpyroBas — JauarpaMma, TouedHas

nuarpamma). Beibop tumna nuarpammel. [lpeoOpazoBanue dhopmyn




npu KomnupoBaHUHM. OTHOCHUTENbHAs, aOCOJIOTHAs M CMELIaHHas

azpecarms

4.5

YcnoBHBIE BBIYMCIEHUS B JEKTPOHHBIX TaOnunax. CyMMUpOBaHUE
M TOJACYET 3HAYEHU, OTBEYAIOIIMX 33JaHHOMY  YCIIOBHIO.
O6paboTka OOJTBITTNX HabopoB JTAHHBIX. Yucnennoe

MOACIIMPOBAHUC B DJICKTPOHHBIX Ta6JII/II_IaX
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