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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke henepanpbHOU paboUeit MpOrpaMMbl BOCITUTAHUS.

[Tporpamma o naopMaTHKE 1aET MPEACTABICHHE O IIENISIX, O0IIEH CTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U PAa3BUTHUSL 00yYaIOUIUXCs CPEICTBAMH MHPOPMATUKHU Ha
0a30BOM YpOBHE, YyCTaHaBIMBaeT 0Os3aTeIbHOE MPEAMETHOE COJEpKAHUE,
peIyCMaTpUBAET €ro CTPYKTYPUPOBAHUE 110 pa3/ieiaM U TEMaM.

[Tporpamma 1o mHGOPMATHKE OTIPEICIAET KOJTMICCTBEHHBIC H KAUCCTBEHHBIC
XapaKTEPUCTUKN yU4eOHOTO MaTepuaja JjIsl KaXJI0ro roja U3ydeHHus, B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOTO BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyyJaromuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
roCyJ1apCTBEHHON UTOTOBOM aTTeCTAIUN).

[Iporpamma mo nHGOpPMATHKE ABISETCS OCHOBOH JIJISI COCTABJICHUS] aBTOPCKUX
Y49eOHBIX MMPOTPaMM, TEMATHICCKOTO TUIAHUPOBAHUS KypCa YIUTEIIEM.

[ensmu nzydenust nHGOPMATUKK HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMsI
SIBJISTFOTCSI:

dbopMHpOBaHUE OCHOB MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pPa3BUTHA HAayKd HWH(POPMATHUKH, TOCTIKCHHUSIM HAYIHO-TEXHHYECKOTO
mporpecca W OOIIECTBEHHOW MPAKTUKH, 32 CYET Pa3BUTHS TMPEACTABJICHUM 00
uH(pOpPMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOOIIEeCTBa, IOHUMAHUA POJU HWHOOPMAIIMOHHBIX MPOIECCOB,
WH()OPMAITMOHHBIX PECypcoB W HWHGOPMAIMOHHBIX TEXHOJOTHA B YCIOBUIX
undpoBoil TpaHchopmauu MHOTHX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHne YCJIOBHH, CIOCOOCTBYIONMIUX PAa3BUTHIO AJITOPUTMHYECKOTO
MBIIIICHUS KaK HEOOXOIUMOTO YCIOBUSA MPOGECCHOHANBHOU eSATeTLHOCTH B
COBpEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE, MPEANOIaraloniero CrIocOOHOCTh
oOyyaroiierocss pa3OMBaTh CIOXKHBIE 3aadyud Ha 0oJiee MPOCThie MOA3aJauH,
CpaBHUBATh HOBBIC 33/1aUM ¢ 3aJa4aMu, PEIIEHHBIMHA paHee, ONPEACIIATh IIark s
JOCTIDKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMHupoBaHUEe U Pa3BUTHE KOMIICTCHIIUA OOyYaromuxcs B o001acTu
WCITOJIB30BaHUs WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIC
3HAHWM, YMEHUW W HaABBIKOB paboThl C¢ HHPOpMAILMEH, MPOrpaMMUPOBAHUS,
KOMMYHHUKAIIM B COBPEMEHHBIX HHU(PPOBBIX Cpelax B YCIOBUAX OOECIICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YyYaromerocs;

BOCITUTAHNE OTBETCTBEHHOTO M M30MPATEILHOTO OTHOIICHUS K MH(GOPMAIIHH C
y4€TOM MPABOBBIX U ITHUECKUX ACHEKTOB €€ paclpoCTpaHEHUs, CTPEMJICHUS K
MPOJOJDKEHUIO 00pa3oBaHusi B 00JlacTU  MH(OPMAIMOHHBIX TEXHOJOTHH U



CO3UJIaTENbHON JIEATEIBHOCTH C TPUMEHEHHEM CPEACTB HH(OPMALMOHHBIX
TEXHOJIOTUH.

HNHpopmaTuka B OCHOBHOM 00111eM 00pa30BaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarollen
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTHU3allMd HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpUMEHEHUs  UHPOPMATUKU, TPEKIE  BCETO
nH(GOPMaIIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COLMATBHYIO chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHKH H  HUH(DOPMALMOHHOU
NEeSATEIbHOCTH.

N3yuenne uHGPOpMAaTUKM  OKa3blBa€T CYUIECTBEHHOE  BJIMSHUE  Ha
(GopMUpOBaHHE MHUPOBO33PEHUSI OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIUIO,
3aKJaJbIBA€T  OCHOBBI  MOHHMMAHHS  NPUHUUIIOB  (PYHKUMOHUPOBAHMS U
UCITI0JIb30BaHUsI MH()POPMAITMOHHBIX TEXHOJIOTUI KaK HEOOXOIUMOT0 MHCTPYMEHTA
IPAKTUYECKU JII0OOOM JIeATEeIbHOCTH W OJHOrO U3 Hauboyiee 3HAUYUMBIX
TEXHOJIOTHYECKUX JOCTHKEHUI COBPEMEHHON HMBHUIIM3ALMU. MHOTHE ITPEAMETHBIE
3HAHUS U CHOCOOBI AESITENIbHOCTH, OCBOCHHBIE OOYYAOUIMMUCS NpU U3YHYEHUU
MH(OpPMATUKU, HaXOAST NPUMEHEHHE KaK B paMKaxX 00pa30BaTeIbHOrO Mpolecca
OpyU HM3YyYEHUHU JPYrUX MPEeAMETHBIX 00JacTeil, TaK M B HHBIX >KU3HEHHBIX
CUTYyallUsIX, CTAHOBSTCS 3HAUMMBIMHU JJIs1 (DOPMHUPOBAHMS KAUECTB JIMYHOCTH, TO
€CTb OpPHUEHTHpPOBaHbl Ha (HOPMHUPOBAHHE METANPEAMETHBIX U JUYHOCTHBIX
pe3yJabTAaTOB O0yUYECHUSI.

OcHoBHBbIE 331aun yueOHoro npenmera «Mupopmatrka» — chopmupoBars y
oOyyJarommxcsi:

NOHMMAaHUE MPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHSA OOBEKTOB
U(GPOBOr0 OKPYXKEHUS, MPEACTaBICHUS OO0 UCTOPUU W TEHACHIMSIX Pa3BUTHUSA
uH(popMaTHKHU neproia HudpoBoil TpaHchopMauu COBPEMEHHOTO 00I1IeCTBa;

3HAHMS, YMEHUS U HAaBBIKM I'PAMOTHOM MOCTAaHOBKH 3a/1a4, BOSHUKAIOIIHUX B
OPAKTUUECKON JESTeNbHOCTH, JUIsl MX PEIICHUS C MOMOIIBI0 HHPOPMAIIMOHHBIX
TE€XHOJOTHM, YMEHHUS U HaBBIKM (POPMaM30BAHHOTO OIMCAHUS IOCTaBJICHHBIX
3aj1ay;

0a3oBble 3HaHUS 00 HMHGOPMAIMOHHOM MOJCIUPOBAHWHM, B TOM YHCIE O
MaTEeMaTUYeCKOM MOJICIIUPOBAHUY;

3HAHME OCHOBHBIX AJTOPUTMUYECKHX CTPYKTYp U YMEHHE NPUMEHATH 3TH
3HAHMS JJI MOCTPOEHUS AJITOPUTMOB PEIICHMUS 3aad [0 MX MaTeMAaTH4YECKUM
MOJIETISIM;

YMEHMSI M HaBBIKM COCTAaBJIEHMs MPOCTHIX IMPOrpaMM IO HMOCTPOCHHOMY
JITOPUTMY Ha OJTHOM U3 SI3bIKOB IIPOTPAMMMPOBAHUS BBICOKOTO YPOBHS;

yMEHHMsI ¥ HaBbIKM 3(P(EKTUBHOTO HCIIOJB30BAHUS OCHOBHBIX THIIOB



MPUKIIAJAHBIX MporpaMM (IPHUIIOKEHH) 00111ero Ha3HaYeHUsI U UH(OPMAIMOHHBIX
CUCTEM ISl PELICHUsI C UX MOMOIIbIO MPAKTUYECKUX 3ajlay, BilajJeHHe 0a30BbIMU
HOpMaMH HWHMOPMAIMOHHOW JTHKM M TIpaBa, OCHOBaAaMU HMH(POPMAIMOHHOM
0e30ITacCHOCTH;

YMEHHUE TPaMOTHO MHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX
3aJlad C MOMOIIbI0 HH(GOPMAIMOHHBIX TEXHOJIOTHM, MPUMEHSATh MOJyYCHHbIC
pe3ynbTaThl B MPAKTUYECKOU JEATEIHLHOCTH.

[lemn m 3amaum m3ydeHUsT WHPOPMATHKH HAa YPOBHE OCHOBHOTO OOIIETO
00pa30BaHUsI OMPECIAIOT CTPYKTYPY OCHOBHOTO COZIEp KaHUS yueOHOTro mpeMeTa
B BUJIC CJICAYIOIINX YETHIPEX TEMATUUECKUX PA3/ICIIOB:

udpoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

aJITOPUTMBI U TPOTPAMMUPOBAHMUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

Ha u3ydenune nndopmatuku Ha 6a30BOM ypoBHe oTBojuTcsi 102 yaca: B 7
kiacce — 34 yaca (1 gac B Hexnento), B 8 kinacce — 34 yaca (1 gac B Henento), B 9
kiacce — 34 gaca (1 yac B HeJeIN0).



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

HugpoBasi rpaMOTHOCTH

KomnbloTep — yHHBepCajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KomMribroTep — yHUBEpCaIbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, paboTaroIiee mo
nporpamme. TUIBl KOMIBIOTEPOB: MEPCOHATBHBIE KOMIIBIOTEPBI, BCTPOECHHBIE
KOMIBIOTEPHI, CYNIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpA M HX HasHadeHue. IIpomeccop.
OnepatuBHass W JOJITOBPEMEHHAs IaMAThb. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHCOpHBIM BBOJ, JaTYMKU MOOMIIBHBIX YCTPOMCTB, CpeJCTBAa OMOMETPUYECKON
ayTeHTU(PUKALINH.

HcTtopust pa3BUTHS KOMITBIOTEPOB U ITPOrpaMMHOT0 obecnieuenus. [Tokonenus
KOMITBIOTEPOB. CoBpeMeHHbIE TEHJEHUUN pa3BUTHA KOMITBIOTEPOB.
CynepKkoMIbIOTEpHI.

[TapannenbHble BHIYMCICHHUS.

[lepconanbubiii koMmbioTep. IIponeccop u ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OnepaTuBHass maMsTh. JlONTOBpEMEHHAs MaMSTh.
VYerpoiictBa BBoAa U BbIBOA. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHAS MaMSTh
KOMITBIOTEPA, KECTKUN U TBEPAOTEIBHBIN TUCK, TOCTOSIHHAS MTaMSITh cMapTHOHA) U
CKOPOCTb JOCTYNA JJI Pa3IMYHbIX BUJOB HOCUTETIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpamMMbI 4 JaHHBIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmHOe
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. [IpaBoBasi oxpana mporpamMMm W JaHHbBIX. becrmiatHeie u
yCIOBHO-0€ectuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTIeUeHUE.

@aitnpl w1 manku (karamoru). [IpuHIMIBI MOCTPOCHUS (PAIIOBBIX CHCTEM.
[Tomnoe wmsi daitna (manku). Ilyte x daiiny (manke). Pabora c daitnamu u
KaTaJloraMl CpPEJCTBAMU ONEPALMIOHHONM CHUCTEMBI: CO3/IaHHE, KOIHMPOBAHHUE,
nepeMelieHre, NepeuMeHoBaHue 1 yJaneHue (HailyioB U nanok (karaaoros). TUITbI
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iIMyYHBIX THIIOB
(cTpaHuIla TEKCTa, AIEKTPOHHAsI KHHTA, (poTorpadusi, 3amuch MECHU, BUICOKIIHII,
MOJTHOMETPAXHBINH (QuibM). ApxuBanus JnaHHbIX. lMcnonp3oBanue mporpamm-
apxuBaTopoB. DaiinoBeiii MeHemkep. [louck daitnoB cpeacTBamMu oneparmoHHON
CUCTEMBL.

KoMmbroTepHbIE BUPYCHI M IPYrU€ BPEIOHOCHBIE Mporpammel. [Iporpammer
JUTSL 3aLUThI OT BUPYCOB.

Komnbrorepusbie ceTu



O60benunenne komnbioTepoB B ceTb. Cerb MHTepHer. Beb-crpanuna, BeO-
caiit. CtpykTtypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [Touck
uHoOpMaIMU TIO0 KIIOYEBBIM CJIIOBaM H MO U300paxkeHuto. JloCTOBEpHOCTh
uHbopMaIuu, noxydeHHon u3 Muarepuera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKAIIUH.

CereBoli ATHKET, 0a30Bble HOPMbI MH(POPMAIIMOHHON 3TUKH M IpaBa MpH
pabote B Untepuere. Ctpateruu 6e3omnacHoro noseaeHus B UutepHere.

Teopernueckne 0CHOBLI HHPOPMATHKHI

HNudpopmanus u vHPOPMALMOHHBbIE MPOLECCHI

HNudopmanust — 01HO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmarnus kak cBeeHUs, TIPeIHA3HAYCHHBIE JIJIST BOCIIPUSITUS YEJIOBEKOM,
u  wuHpopManMs KAk  JIaHHbIE, KOTOpble MOTyT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUsl HENPEPBIBHBIX OOBEKTOB U
MIPOIIECCOB C IMTOMOIUIBIO TUCKPETHBIX JTAHHBIX.

NudopmarnmonHpsie MpOIECChl — TMPOLECCHI, CBS3aHHBIE C XpaHEHHUEM,
npeoOpa3oBaHUEM U Tiepeaadeid JaHHBIX.

IIpeacraBienue nuupopmanuu

CumBois. AndaButr. MomHocTs andaButa. Pa3zHooOpaszue SA3BIKOB U
andaButoB. EcrecTBeHHBIC U (hOpMaNIbHBIE S3bIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM
s3pike.  JIBowunbiit  andaButr. KoanyecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KOMOMHaIui) (PUKCUPOBAHHOM UIMHBI B JBOMYHOM ain(asute. [Ipeobpa3oBanue
mo6oro andasuTa K ABOMYHOMY. KOJIMYECTBO pa3iaMUYHbBIX CIOB (PUKCUPOBAHHOU
JUTUHBI B aidaBUTE ONpeIeIEHHON MOUTHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO angaBUTa C MOMOIILI0O KOJOBBIX CIIOB B
npyrom andaBuTe, KoJ10Bas Ta0bIHIla, TEKOIUPOBAHHE.

JBomunblii kox. IlpemcraBieHne HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ajihaBuTe.

NudopmarmoHHbIii 006EM JaHHBIX. BUT — MUHMMaTbHAS €TMHHUIA KOJIMYECTBA
uHOpMaIUU — JBOWYHBIM pa3psa. EauHumml u3MepeHus WHGOPMAIIMOHHOTO
00BbEMa JaHHBIX. buT, O0alT, KMI00alT, MeradamnT, TUradamT.

CxopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIaun TaHHbIX.

Koauposanue texkctoB. PaBHomMepHbIl k011 HepaBHoMepHbIii koa. KoaupoBka
ASCIIl. Bocbemubutnbie xkomupoBku. llonstue o xkomupoBkax UNICODE.
JlexonupoBaHue COOOLIEHU C NCIIOIF30BAaHNEM PAaBHOMEPHOTO U HEPABHOMEPHOTO
koza. MHpopmarimoHHbIil 00bEM TEKCTA.

Hckaxxenune nuuopmaiuu npu nepeaaye.

OO61ee mpencraBieHue 0 UU(PPOBOM MPEACTABICHUU AYAUOBU3YAIbHBIX U
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KonmupoBanne 1Beta. IlBeroBeie momenu. Mogens RGB. I'myOuna
kogupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE MpeiacTaBieHue uzoOpaxkeHuil. [lukcens. OleHka
UH(GOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

KonupoBanue 3Byka. Pa3zpsaHocts u yactora 3anucu. KoinuecTBo kaHaioB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IMapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM H
XpaHEHUEM 3BYKOBBIX (haiiioB.

HNupopManuoOHHBIE TEXHOJIOTHH

TexkcToBbBIE TOKYMEHTHI

TekcToBbIE JOKYMEHThI M WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHwMIla, ab3arl,
CTpOKa, CJIOBO, CHMBOJ).

TeKCTOBBIM TpOIlECCOp — MHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHUS W
dbopmatupoBanusi TekcToB. IlpaBuna Habopa Tekcra. PemakTupoBaHHe TEKCTa.
CpoiictBa cuMmBojioB. [lpudrt. Tumsl mpudToB (pyOieHble, C 3aceuykamw,
MoHompuHHbIe). [lomyxupHoe u KypcuBHOe HauepTanue. CBoicTBa a03alleB:
IpaHUllbl, a03allHbI OTCTYI, UHTEpPBAJ, BbIpaBHHUBaHME. [lapaMeTphbl CTpaHUIIBI.
CruneBoe popmMaTHpOBaHUE.

CrpykrypupoBaHue HWHPOpMAIIMM C TOMOIIBI CHOUCKOB H  TaOJUII.
MHuoroypoBHeBbIe criUcKH. [[oO6aBieHre TabIuI] B TEKCTOBBIE IOKYMEHTHI.

BceraBka n3o0pakeHuil B TEKCTOBBIE NOKyMEHThI. O0TeKkaHne n300pakeHuin
TEKCTOM. BKitoueHune B TEKCTOBBIM JOKYMEHT auarpamm, (Gopmyll, Hymepaluu
CTpaHUIl, KOJJOHTUTYJIOB, CCHIJIOK U JPYTUX DJIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBKa epeHOCcoB. 1'010COBOM BBOJ TEKCTA.
OnTtuueckoe pacrio3HaBaHHe TekcTa. KommbroTepHblil nepeBoa. Mcnonb3oBanue
cepBucoB MuTepHeTa 11t 00paboTKH TEKCTa.

Komnbrorepuas rpaguka

3HaKOMCTBO € TIpaUUecKUMU peAaKkTopaMH. PacTpoBble PHCYHKH.
Hcnonp3oBanue rpauaeckux MpUMUTHABOB.

Omneparuu pelakTHPOBaHUS rpaduIeCKUX 0OBEKTOB, B TOM YHCIIEC IIU(PPOBHIX
dbortorpaduii: m3MeHeHHe pasMepa, oOpe3Kka, IOBOPOT, OTpakKeHHWe, padora ¢
obOsacTsMu  (BbIACJICHUE, KOMUPOBAaHME, 3aJMBKa IIBETOM), KOPPEKIUs IIBETA,
SPKOCTH M KOHTPACTHOCTH.

BekropHnas rpaduka. Co3maHwe BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH
CpPEeACTBaMH TEKCTOBOI'O Mpolleccopa WM JPYTrUX MporpaMm (MPHUIIOKEHUN).
Jlo0OaBiieHE€ BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTUMeIUHHbIC MIPE3eHTAIM U

[ToaroroBka MyJnbTUMETUNUHBIX Mpe3eHTannii. Cnaia. JlobaBnenue Ha ciaij
TeKCTa 1 n3o0pakeHuil. Pabora ¢ HECKOMBKUMHU ClalijamMu.



JloGaBneHre Ha ClIaif]l ayIMOBU3YaIbHBIX JAHHBIX. AHUMaIIUs. [ unepcchuIky.
8 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKHU

Cucrembl CHHCICHUS

Hemo3unvoHHble W  MO3UIMOHHBIE CHUCTEMbI  CUHMCIEHHS. AJjQaBuT.
OcHoBanue. Pa3zpépuyrast popma 3anucu uncia. [lepeBosl B 1€CATUYHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cuuciieHus.

JBonuHas cucrtema cuncienus. [lepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHUCTEMY CUMCIEHUs. BocbMepuuyHas cUCTEMa CUHCICHUS.
[IepeBon unicen n3 BOCbMEPUYHOW CUCTEMBI B IBOUYHYIO U IECITUYHYIO CUCTEMBI U
obpatHo. IllectHammarepuunas cuctema cuucieHnus. IlepeBox uyucen wu3
HIECTHAUATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECITUUHYIO
CUCTEMBI U 0OpATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMEeHTbl MATEMATHYECKOM JIOTUKH

Jlormueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHUM.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUs. JlornMueckue omnepauuu: «um»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JIOTHYECKOEe
CIIOXKEHUE), «He» (Jlornueckoe orpuuanue). [Ipuopurer moruyeckux ornepanui.
OnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIM MU3BECTHBI 3HAUYCHUSA
MCTUHHOCTH BXO/SIIMX B HEro 3JIEMEHTAapHBIX BbICKa3bIBaHWil. Jlorndeckue
BbIpakeHus. [lpaBuia 3ammcu jormdeckux BoipakeHui. [locTpoenue Ttabmuiy
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKMUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHUE

HcnonHnTe M U AJrOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[Tonarue anroputma. McnomHWUTENW airopuTMOB. AJNTOPUTM Kak IUIaH
YIIPaBJICHUS UCITOJTHUTEIIEM.

CaoiictBa anropurma. CriocoObl 3aMCH aaropuTMa (CI0BECHBIHN, B BUIE OJI0K-
CXEMBbI, IpOrpamMma).

ANropuUTMUYECKHE KOHCTPYKUMH. KOHCTpyKUHs «clienoBaHue. JIMHEHBIM
anroput™.  OrpaHU4eHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTH BBINOJHIEMBIX JEHCTBUI OT
VCXOJHBIX JAHHBIX.

KoHcTpyKkinst «BETBICHUE)»: MOJHAS M HemojHas (Gopmbl. BeimonHenne u
HEBBINOJHEHUE YCIIOBHS (MCTUHHOCTH W JIO)KHOCTh BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE YCIOBHS.



KoHCTpyKIUsl «IOBTOPEHHUS»: LHUKJIBI C 33JaHHBIM YHCJIOM IOBTOPEHUH, C
YCJIOBUEM BBINIOJIHEHUS], C IEPEMEHHOMN IIUKJIA.

Pa3zpaboTka 1151 (opManbHOrO HMCHOJHUTENS aIrOpUTMa, MPUBOIAIIETO K
TpeOyeMOMy pe3ysibTaTy MpH KOHKPETHBIX HCXOJIHBIX MJaHHbIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C UCIIOJIb30BAHUEM LIUKJIOB U BETBJICHUM JUIsl yIIpaBICHUS
dbopMaIbHBIMHA HMCIOJIHUTEISIMU, TakuMH Kak Po6or, Uepenamika, UYepTEKHUK.
BrInonHeHne alropuTMOB BpYYHYKHO M Ha KoMmmbloTepe. CHHTAKCHYECKUE U
Jorudeckue omuoku. OTKa3bl.

S3bIK NpOrpaMMHpPOBAHUS

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIxonbHBIN
AJNTOpUTMUYECKHI S3BIK).

CucreMa npoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCIATOP,
OTJIAYHUK.

[lepemennas: tum, ums, 3HaueHue. Llenble, BEMIECTBEHHbIE U CHUMBOJIbHbBIE
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKHE BBIPAKEHUS U TOPSIOK X
BbIYMCIICHHs. Olepanuy ¢ LEJIbIMU YACIaMU: LEJI0YUCIEHHOE JEIEHUE, OCTATOK OT
JeIeHUSL.

BerBnenus. CocTaBHbIE YCJIOBHS (3alUCh JIOTMYECKUX BBIPAXKEHUN Ha
U3y4aeMOM sI3bIKE TporpaMMupoBanus). HaxoxxaeHue MUHUMyMa 1 MaKCUMyMa U3
JIBYX, TPEX W 4YETBIpEX uucen. PelieHue KBaJpaTHOrO YpaBHEHHUS, UMEIOIIETO
BEILECTBEHHbBIE KOPHH.

JuanoroBass oTJagKa NPOrpaMM: IOIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYEHUN BEJIMYUH, OTIaJ0YHBIA BHIBOJ], BEIOOP TOYKH OCTaHOBA.

[Mukn ¢ ycnoBuem. Anroput™ EBKimma st HaXoXIEHHUs HaWOOJBIIETO
oOIIero JeauTeNsl ABYX HaTypalbHBIX uncesl. Pa30ueHue 3amucu HaTypajabHOTO
Yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJbHBIE HU(PHI.

[y c nepeMeHHO. AITOPUTMBI IPOBEPKU JETUMOCTH OJTHOTO LIEJIOT0 YUCiaa
Ha Jpyroe, IpOBEPKU HATYPaJIbHOTO YUCIIa HA IPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) TEPEMEHHBIE.
[TocumBonbHas 00padoTKa cTpoK. [ToacU€T 4acTOTh MOSIBAEHUS! CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkIuu asis 00pabOTKH CTPOK.

AHaJIu3 aJIrOpuTMOB

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl alrOpUTMa NpPU JAHHOM
MHOYKECTBE BXOJHBIX JIaHHBIX, ONPENEIICHHUE BO3MOXKHBIX BXOIHBIX JAHHBIX,
MIPUBOJAIINX K TAHHOMY PE3YJbTaTy.

9 KIIACC



udpoBasi rpaMOTHOCTD

I'nodanbHas cetb UHTEPHET U cTPaTeruu 0€30MacHOro NOBeAeHUs B HeH

['mo6anbhas cets MuTepuer. [P-aapeca y3noB. CereBoe XpaHeHHUE TaHHBIX.
MeTopl HHIMBUYaTbHOTO M KOJUIEKTUBHOTO pa3MeIieHnsi HOBOM HH(oOpMaluu B
WurtepHere. bonbiime naHHble (MHTEPHET-IAHHBIE, B YacTHOCTH JaHHbBIC
COILIMAJIBHBIX CETEN).

[Tonsitue 00 mHGOPMAIIMOHHON 0€30MacHOCTU. YTPO3bl MHPOPMALUOHHOM
0e30MacHOCTH TIpU padoTe B TJI00ATBHON CETM U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMK. 3allUTa JHAYHOH WHPOpMAIUA B
Nutepnere. be3onacHble crpareruu noseacHus B UutepHere. [IpexynpexneHue
BOBJICUEHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOW AKTHUBHOCTHU
(xnOepOyIUTUHT, PUIHHT U APYTHe (POPMBI).

PabGora B nH(OPMALIHOHHOM IPOCTPAHCTBE

Bune! nestensHoctd B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHbBIE
cepBUCHI (TOYTOBast CIyk0a, BUACO-KOH(PEPEHI-CBA3b U JpPYyTUe), CIpPaBOUYHbIC
CIIyKObI (KapThl, paCIUCaHUs U IPYTHE), TIOUCKOBBIE CITY>KOBI, CITyKObl OOHOBJICHHUSI
IpOrpaMMHOro oOecnedeHuss U Jpyrue ciyxObl. CepBUCBHl TOCYAapCTBEHHBIX
yciyr. OOnauHble XpaHununia JAaHHbIX. CpencTtBa COBMECTHOM pa3paboTKu
JTOKyMeHTOB (oHnaiiH-opucel). IIporpammHoe obecniedeHue Kak BeO-CEpBUC:
OHJIAITHOBBIE TEKCTOBBIE U rpapuuecKkre peaakTophl, Cpebl pa3pabOTKHU IPOrpaMM.

Teopernyeckue 0CHOBBI HH(pOPMATHKHT

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOINIbI0 MojaenupoBanus. Kinaccudukanuu
Mozesneld. MarepuanbHbie (HaTypHbI€) U HHPOpMalMOHHBIE Moienu. HenpepbiBHbBIE
U JUCKpeTHele Mojenu. Mmurtanmonnsle Moaenu. Wrpossle Mozenu. OleHka
a/IeKBaTHOCTU MOJIEJIA MOJICTUPYEMOMY OOBEKTY U LEJISIM MOAEITUPOBAHUS.

Tabnuunbie Monenu. Tabnuia Kak mpeCTaBIeHUE OTHOIIEHHS.

ba3pl nmanHbix. OTOOp B TabnMile CTPOK, YJIOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepumna, pedpo, nyts. OpHeHTUPOBAHHbIE U HEOPUEHTHUPOBAHHBIC
rpadel. JInmuna (Bec) peOpa. BecoBas marpunia rpada. JnmHa myTtH Mexmy
BepuimHamu rpada. [louck ontumanbHoro mytd B rpade. HayanbHas BepiinHa
(MCTOYHUK) U KOHEYHAs! BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. Beruncnenue
KOJIMYECTBA MyTEH B HAMPaBICHHOM allMKINYEeCKOM Trpade.

Hepeso. Kopenb, BepiiuHa (y3ein), 1ucT, pedpo (1yra) aepesa. Beicota nepena.
[Toxnepeso. [Ipumeps! ncnonb3oBanus nepeBbeB. [lepedop BapuaHTOB C MOMOUIBIO
JiepeBa.

[lonsiTue MaTeMaTU4yecKOM MoJenu. 3ajJayu, penlaemMble € MOMOIIBIO
MaTEeMaTUYeCKOro (KOMIIBIOTEPHOI0) MoAeaupoBaHusl. OTIMYMe MaTEMaTUYECKON



MOJIEId OT HATypHOW MOJEIM U OT CJIOBECHOro (JIUTEpaTypHOrO) OMHCAHUS
00BeKTa.

OTanbel KOMIIBIOTEPHOTO MOJIEJIMPOBAHMS: MMOCTAaHOBKA 3aJa4yH, MOCTPOCHUE
MaTeMaTHYECKOW MOJENIH, POrPAMMHAsl peanu3alus, TECTUPOBAHNE, ITPOBEACHNE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, AHAJIU3 €r0 Pe3yJIbTATOB, YTOYHEHHUE MOJIEIIN.

AJITOPUTMBI M IPOTPAMMHMPOBAHHE

Pa3paborka airopuTrMoB M IporpamMm

PazOuenue 3amaun Ha noxzagaun. CocTaBlieHHUE aJTOPUTMOB U MPOTPaMM C
WCIIOJb30BAaHUEM BETBIICHUM, LMKJIOB W BCIOMOTATENBbHBIX AJITOPUTMOB IS
YIOPABJICHUS UCIONHUTENIEM POOOT WM APYTrMMH HCIOMHUTENIAMH, TaKUMH Kak
Yepenamika, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIICHUE U
OTJIaJIKa IPOrPaMM, PEATU3YIOIIHNX TUIIOBbIE AJITOPUTMBI 0OPAOOTKH OJJHOMEPHBIX
YHCIIOBBIX MAacCHUBOB, Ha OJHOM W3 sI3BIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonpHBIM ANTOpUTMUYECKUN S3BIK): 3aM0JTHEHUE YHCIOBOTO
MacCHBa CIIy4allHBIMHM YHCJIaMH, B COOTBETCTBUHU C (HOPMYJION WM MyTEM BBOJA
YUCEeJI, HAXOXKJICHUE CYMMBbI 3JIEMEHTOB MAacCUBA, JIMHEWHBIM MOUCK 3aJaHHOIO
3HAYEHUS B MACCUBE, IOJCUET AJIEMEHTOB MACCUBA, YAOBJIETBOPSIOIINX 33 JaHHOMY
YCIIOBHUIO, HAaXOXXJIEHHE€ MHUHHUMAJIBHOTO (MaKCHMAaJIbHOTO) 3JIEMEHTa MacCHBa.
CopTHupoBKa MaccHBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYHMCICHHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOT0, MHHMMAJIBHOIO ¥ MAKCUMAJbHOTO 3HAYEHHS 3JIEMEHTOB
MOCJIEA0BATEIBHOCTH, YIOBIETBOPAIOIINX 3aJaHHOMY YCJIOBHIO.

YupasJienue

VYmpasnenue. Curnan. O6patHas cBsa3b. [lomyueHrne CUrHasioB OoT U(POBBIX
JaTYUKOB (KacaHWsi, pacCTOsIHUA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCITIOJIb30BAHUS PUHIIMIIA OOPATHOM CBSI3U B CUCTEMAX YIIPABJICHUS TEXHUUYECKUMU
YCTPOMCTBAMHM C MOMOIIIBIO JATUYUKOB, B TOM YHCII€ B pOOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABIICHUS JIBUKCHUEM B
TPAHCIIOPTHOM CHCTEME, CBapoO4Hasi JIMHHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE
YIIPaBJICHUE OTOILUIEHUEM JOMa, ABTOHOMHAsI CUCTEMa YIIPABIICHUS TPAHCIIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHH

DJIeKTPOHHBbIE TA0TUIbI

[Tonsitue 06 3neKTPOHHBIX Tabaunax. THUIBI JaHHBIX B STYEHKaX IEKTPOHHOU
Tabnuibl. PenaktupoBanue u hopmaTupoBanue Tadbaui. Bctpoennbie GyHKIMY AJ1s
MOMCKa MAaKCUMyMa, MHUHUMyMa, CYMMbl U CpeaHero apupMeTuyecKoro.
CopTupoBKka [aHHBIX B BBIIEJICHHOM Juamna3zoHe. I[locTpoenue auarpamm
(rucTtorpamMma, Kpyropas JAuarpamMma, TOYeudHas auarpamma). Bpibop Tumna



JMarpaMMal.

[IpeoOpazoBanue hopmyd npu konupoBaHuu. OTHOCUTENbHAS, A0CONIOTHAS U
CMEIIaHHas ajipecanus.

Y Cl10BHBIEC BRIYUCIICHUS B AIEKTPOHHBIX Tabaumax. CyMMUPOBaHUE U TOACUET
3HAUCHUN, OTBEYAIONIMX 3aJaHHOMY YyciioBuio. OOpaboTka OoibIIMX HAOOPOB
JaHHBIX. YHCTIeHHOE MOJICTUPOBAHUE B AJICKTPOHHBIX TaOIUIAX.

NudopmannoHHbIe TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Posib MHpOPMAIIMOHHBIX TEXHOJIOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHbI,
pernona. OTKpeITbIE 00pa3oBaTeIbHBIC PECYPCHI.

[Ipodeccun, cBsa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYMK  MOOWJIBHBIX  MPUIIOKECHHMH,
TECTUPOBIIUK, APXUTEKTOP MPOrPaMMHOT0 00eCTIeUeHUs, CIIEHUAINCT IO aHAIHU3Y
JTAaHHBIX, CACTEMHBIA aIMHHUCTPATOP.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBHLIEI'O
OBPA30BAHUA

N3yyenue wuHGOpMATUKKM HA YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
HaIpaBJICHO HA JOCTHIKEHUE OOYJaIONUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MIPEIMETHBIX PE3YyJIbTATOB OCBOCHHSI COJIEPIKAHMS YIEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl HMMEIOT HANPABICHHOCTh HA pEUICHHUE 3ajad
BOCIIUTAHUS, PA3BUTHS W COLMAIU3ANMK OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
npeaMera.

B pesynbrate uszydeHuss MHOOPMATUKKM HAa YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pe3yJIbTaThl B YAaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAay4YHOMY HAcJIeJNI0, TOHUMAHUE 3HAUYCHHUS MH(POPMATHKUA KaK HAYKU B >KU3HU
COBPEMEHHOT0 O0O0IIeCcTBa, BIAJEHUE JOCTOBEPHOU WH(MOpMAIMEN O TMepenoBhIX
MUPOBBIX W OTEYECTBEHHBIX JIOCTH)KCHHSIX B 00acTd HMHPOPMATUKH U
MH(POPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHUSIX O
un(ppoBoil TpaHCchOpMaLIUK COBPEMEHHOTO OOIIIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OpUEHTAIUsl HA MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYaILIUSIX HPABCTBEHHOI'O
BBIOOpA, TOTOBHOCTH OIEHUBATH CBOE MOBEJACHUE U MOCTYNKHU, a TAKKE MOBEJCHUE
Y MOCTYIKH APYTUX JIFOJEH ¢ MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCJIEACTBUM TOCTYNKOB, AaKTUBHOE HEMPUATUE AaCOLMATbHBIX
MOCTYIKOB, B TOM uuciie B UHTepHeTe;

3) rpaskaaHCKOro BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAJIBHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICGHUH B KOJIJIEKTHUBE, B TOM UMCJIE B COIIMAIIBLHBIX COOOIIECTBAaX, COOJIIOICHHUE
npaBuJI O€30MTaCHOCTH, B TOM YHCJI€ HABBIKOB O€30MMaCHOTO MOBEACHUS B UHTEPHET-
cpeje, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM JCATEIBHOCTH IPH BHITIOJHCHUH
y4eOHBIX, MMO3HABATEIbHBIX 3a7a4, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCe ITOM y4eOHOU AesATEIHHOCTH,
TOTOBHOCTh OLIEHMBAaTh CBOE MOBEJAEHUE U MOCTYNKHA CBOMX TOBapHUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) HeHHOCTel HAYYHOT 0 MIO3HAHUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUECKHUX MPEJCTaBICHUN 00 wHOpMaIuH,
MH(OPMAIMOHHBIX nporeccax U MH(OPMAIMOHHBIX TEXHOJIOTUSIX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAYKHM U OOLIECTBEHHOM



IPAKTUKU U COCTABIISIOIIMX 0a30BYI0 OCHOBY JUISl IOHUMAHUS CYIIHOCTH HAyYHOMH
KapTUHBI MUPA;

UHTEpeC K OOYYEHHUI0 U MO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh MU
CIOCOOHOCTh K CamM0o00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH H
ypOBHS 00y4YeHUS B AabHEHIIIEM;

OBJIAZICHUE OCHOBHBIMM HABbIKAMHU HCCJIEA0BATEIbCKON JESITEIBbHOCTH,
YCTaHOBKA HAa OCMBICJIEHUE OIBITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPIICHCTBOBATh MYTH JOCTHKCHHUS WHANBUAYAIBHOTO M KOJJICKTUBHOTO
0JIaronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYphl, B TOM YHCIIE HaBBHIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMH TEKCTaMM, CHPAaBOYHOW JIMTEPaTypoH,
pa3HOOOpa3HBIMU CPEICTBAMU MH(GOPMALMOHHBIX TEXHOJOTHM, a TakXke yYMEHHUs
CaMOCTOSITENIFHO OMPEEIATh e CBOETO OOYYEeHHsI, CTaBUTh U (HOPMYIUPOBATH
Ui ceOsi HOBBIE 3a7aud B yu&0e W TMO3HABATEIbHOW NEATEIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH MM03HABATEIBHOM JI€ATEIBbHOCTH;

5) dopmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKAa Ha 37I0POBBIK 00pa3 JKW3HHM, B TOM YHWCJIE M 3a CUYET OCBOCHUS U
coOtoieHust TpeboBaHui 0€30MMaCHOM dKCIUTyaTaluu CPeACTB MUHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOIr0 BOCIIMTAHMSI:

WHTEpEC K MPAKTUYECKOMY Wu3yueHuro mnpodeccuit u Tpyaa B cdepax
npodeccuoHaNTbHON NEATEIIBHOCTH, CBSI3aHHBIX c UH(pOpMaATUKOH,
IPOrpaMMHUPOBAHUEM W HHQPOPMAIIMOHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HayKH MH(POPMATUKU M HAYyYHO-TEXHUYECKOTO MTPOrpecca;

OCO3HAaHHBIM BBHIOOP U TOCTPOCHHE HWHAMBUAYAIbHOM  TPAEGKTOPUU
00pa30BaHMsI ¥ JKU3HEHHBIX IJIAHOB C YIETOM JIMYHBIX M OOIIIECTBEHHBIX HHTEPECOB
U IOTpEeOHOCTEN;

7) 3K0JIOrH4€CKOro BOCIIMTAHUSA

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U MyTell ux
pelieHusi, B TOM 4HCIE€ C YYETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX H
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

8) apanTanuu o0y4aroumerocsi K M3MEHsIIOIIUMCS YCJIOBUAM COLUAIBHOM
U IPUPOJIHOM Cpelbl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMATBHOTO OIBITa, OCHOBHBIX COLIMATBHBIX
poJiel, COOTBETCTBYIOIIMX BEAYyIIEH AEATEIbHOCTH BO3pacTa, HOPM M IpaBUII
OOIIECTBEHHOT 0 NOBEIEHNUS, (POPM COLIMAIBHOM JKU3HU B IPYyIIax U COOOIIECTBAX,
B TOM YHCJIE CYLIECTBYIOIINUX B BUPTYaJIbHOM IPOCTPAHCTBE.
METANPEIMETHBIE PE3YJIbTATDI



MertanpenMeTHble pe3yibTaTbl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHMBEPCAJIbHBIMU  Y4YEOHBIMH  JEHCTBUAMH  —
M03HABATENIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISTUBHBIMH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe el CTBUS

ba3oBble JJoruyeckue AeMcTBUA:

YMEHUE ONpENeNATh IMOHATHSA, CO37aBaTh OOOOIICHUS, YCTaHABIMBATH
aHaJIOTUM, KJIACCU(UITMPOBATh, CAMOCTOSTEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU
JUIs Kiaccu(UKaluK, yCTaHABIMBATh NMPUYMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKHE PACCYKJICHUS, JIeJIaTh YMO3aKIIOUCHHS (MHIYKTUBHBIC, 1CTYKTUBHBIC
Y 110 aHAJIOTHUH) B BBIBO/IBI;

YMEHHE CO03/1aBaTh, MPUMEHSATh U MPEeoOpa3oBbIBATh 3HAKU WU CHUMBOJIBI,
MOJICJIH ¥ CXEMBI JIJIsl peIeHrs YICOHBIX U IMO3HABATEIIbHBIX 3a/1a4;

CaMOCTOSITeJILHO BBIOMpPATh CIOCOO pelieHus: ydeOHOU 3ajauu (CpaBHMBATH
HECKOJIbKO BapUaHTOB pEIICHUsS, BbIOMpATh HauboJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

dbopMyIHpOBaTh BONPOCH], (DHUKCHPYIOIIHE pa3pblB MEXAY pEabHBIM U
JKeJaTeIbHBIM COCTOSHUEM CUTYyaIuu, 00bEeKTa, U CAMOCTOSTEIILHO YCTaHABIMBATh
HCKOMOE M JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, TOJTYYCHHYIO
B XO0JI€ UCCJICJIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JIaJbHEHIIICE Pa3BUTHE MPOIECCOB, COOBITUN U
UX TIOCJICJICTBHS B AQHAJIOTHYHBIX WJIM CXOJHBIX CUTYallMsX, a TaKXE€ BbIJIBUTATh
MPEANO0JIONKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ undpopmaunmeii:

BBIBIIATE AeUIUT WHOOPMAIMM, TaHHBIX, HEOOXOAUMBIX IJIS PEHICHUS
MMOCTABJICHHOM 3aJ1a4H;

MPUMEHSTh PA3UYHBIE METOJbl, MHCTPYMEHTHI M 3aIllpOChl MPU TOUCKE U
orbope uH(OpPMaMK WIM JTaHHBIX W3 HCTOYHUKOB C YUETOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HMHTEPIPETHPOBATH
HH(pOpMAINIO Pa3IMYHBIX BUIOB U (POPM IIPEACTABIICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYI0  (QopMy  mpelncTaBiIcHUs
nHpoOpMalMu W WUTFOCTPUPOBATH pEIIacMble 3a7a4d HECJIOXKHBIMH CXEMaMHu,
auarpaMmmamu, HHOM rpauKkoil U uX KOMOMHAIMSIMH;

OIICHMBATh HANEKHOCTh WH(POpPMAIMKM TIO KPUTEPHSAM, MPEIIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIIEHO;

3 PEeKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATh HH(DOPMAIIHIO.



KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE AelCTBUA

OO0wmenne:

COIIOCTABIIAATh CBOU CYXKJICHHS C CYXKACHUSAMU JAPYIMX YYACTHHKOB AUAIIOra,
OOHapyXHBaTh PA3IUYME U CXOACTBO MO3UIIHII;

nyOJMYHO MPEACTABIATh PE3YJIBTATHI BHIIIOJHEHHOIO ONBITA (IKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3a4ay
NPE3EHTAlA U OCOOEHHOCTEW ayJAUTOPUU U B COOTBETCTBHHU C HUM COCTABIISTH
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMmecTHasl 1eATEJIbHOCTD (COTPYAHMYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboOThl MpH pEHIEHUH KOHKPETHOW MpoOJeMbl, B TOM 4HCJIE NpU CO3AAHUU
MH(OPMAILMOHHOIO MPOAYKTA;

NPUHUMATh LIE€JIb COBMECTHOW MH(MOPMALMOHHON NEATEIBbHOCTH MO cOopy,
oOpaboTke, nepenade, Qopmanuzanuu HHPOPMALUHM, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJid, JOrOBapUBaThCA, 00CYXKIaTh
IPOLECC U PE3YJITAT COBMECTHOM pabOThI;

BBINIOJIHATh CBOIO 4YacTh paboOThl ¢ MH(pOpManuend Wi UHPOPMALKUOHHBIM
IPOIYKTOM, AOCTUTasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY HANpAaBICHUIO U
KOOPJMHUPYsI CBOM JIEHUCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh KaY€CTBO CBOETO BKJIaJa B 00N HH(OPMALIMOHHBINA TIPOAYKT IO
KPUTEPHUSAM, CAMOCTOSITENIBHO C(POPMYJIMPOBAHHBIM yHACTHUKAMH B3aUMOICUCTBUS;

CpaBHUBATh pe3yJlbTaThl C HMCXOAHOW 3aJadyeil M BKJAJ KaXKIOTO 4YICHA
KOMaHJIbl B JOCTH)KEHHE pE3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U
IPOSIBIISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MTEPE TPYIIION.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTyallUsX MpoOJieMbl, TpeOyroiue
pelieHus;

OPUECHTUPOBATHCA B PA3IMYHBIX MMOJAXO0JAaX K MPUHATHIO peEIIeHUN
(MHIMBUAYATHLHOE MPUHATHE PEIICHUM, MPUHATHAE PEIICHUI B TPYIIIIE);

CaMOCTOSITETIbHO COCTABJISITh QJITOPUTM PEIICHUS 3aayu (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOM 3a/laud ¢ Y4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBaTh MpeJjiaraéMble BapUAHTHI
peLIeHN;

COCTaBIIAATh IUIAH JEUCTBUN (IJIaH peaau3allid HaMEUEHHOro ajaropurMa
pelIeHus ), KOPPEKTUPOBATH MPEAJIOAKEHHBIN AITOPUTM C YU4ETOM MOJTYUEHUST HOBBIX
3HaHUN 00 U3ydaeMoM 0OBEKTE;

nenatb BBIOOP B YCINOBUSAX MPOTUBOPEUYMBOM HHpoOpManuu # OpaTh



OTBETCTBEHHOCTbD 3a PEILICHHE.

CaMoKkOHTpOJIBb (peduiexcus):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMU U PEDIICKCUU;

JaBaTh OLICHKY CUTYallUH U MpeJiaraTh MjiaH €€ U3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOBHUKHYTh
Opy  perieHud y4eOHOM 3ajauM, aJanTHUPOBaTh pEIICHHE K MEHSIOMIMMCS
00CTOSITEILCTBAM;

OOBSCHATh  TPUYHMHBI  JOCTHXKEHUS  (HEIOCTHXKEHUS)  pPe3yIbTaToOB
WH()OPMAITMOHHON IEATEIILHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OIIEAIICH CUTYAIUH;

BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYallUH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTH c€0s1 HA MECTO JAPYroro 4ejaoBeKa, MOHUMATh MOTHUBBI M1 HAMEPECHHUS
JIPYToro.

IlpunsTHe ceds U APyrux:

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT Ja)Ke€ B YCIOBHSIX
OTKPBITOTO JA0CTYyMA K JII0OBIM 00bEMaM UH(POPMALIHH.

HPEIMETHBIE PE3YJIBTATDBI

K koHumy oOyuenuss B 7 kJjacce y oOydaromierocss OyayT c(opMupOBaHbI
CJIEYIOIIE YMEHHUS:

HOSICHSITh Ha IPUMEPAX CMBICI MOHATHI «MHpOpMaLUsL», «MH(POPMALIMOHHBIN
mpoiece», «obpaboTka HHPOPMALUNY», «XpaHEHHE HHPOpMAIUWY», «Iepenada
uH(pOpMaUN»;

KOAMPOBaTh H JEKOAMPOBATH COOOIICHUS TO 3aJaHHBIM IpaBUIIAM,
JEMOHCTPUPOBATh MOHUMaHNE OCHOBHBIX MPHUHIIUIIOB KOJWPOBAHUS MH(OPMALIUU
pa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHMBATh JUIMHBI COOOIIEHWH, 3alMMCaHHBIX B PA3IUYHBIX ajdaBUTaX,
OTIEPUPOBATh EIWHUIIAMH HM3MEPEHUs WH(POPMAIMOHHOTO O00BEMAa U CKOPOCTH
nepenayn JaHHbBIX;

OLICHMBAaTh W CpPaBHUBATh pa3Mepbl TEKCTOBBIX, IPaQHUUECKHUX, 3BYKOBBIX
¢aitnoB u Buaeoaitios;

NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUsI M Mepeaadyu
uH(pOpMaIUK, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIJIETISITh OCHOBHBIE ATamlbl B UCTOPUH U MOHUMATh TEHACHIUU Pa3BUTHUSA
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeueHUs;

MOJTy4aTh U UCHOIB30BaTh MH(GOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO



KOMIIBIOTEPAa U €r0 OCHOBHBIX 3JIEMEHTax (IIpoLeccop, ONepaTUBHAsl MaMATh,
JOJITOBPEMEHHAsI TaMATh, yCTPONWCTBA BBOJA-BbIBOA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 33JauyaMi, PEUIaéMbIMU C €ro
MIOMOILIBIO;

OPUEHTUPOBATbCA B HUEPAPXUUYECKON CTPYKType (ailliIoBO  CUCTEMBI
(3armuceIBaTh TOJIHOe uMA (aitna (katanora), myTh K ¢ainy (kartamory) Io
UMEIOLIEMYCSl ONMCAHMIO (alIoBOM CTPYKTYpbl HEKOTOPOTO MH(POPMAIMOHHOTO
HOCHUTETIS);

pabotatb ¢ (alIoOBOM CHCTEMOM TIEPCOHATBLHOTO KOMITbIOTEpPA C
UCITI0JIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3[1aBaTh, KOIKUPOBATh,
nepeMenaTh, IepeuMEHOBBIBATh, YAANATh U apXUBHPOBaATh (ailibl U KaTaJlorH,
UCITI0JIB30BaTh aHTUBHUPYCHYIO IIPOTPAMMY;

IPEACTABIIATh PE3YJIBTATHI CBOCH AESTENIBHOCTU B BUJIE CTPYKTYPUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEAUNHBIX TPE3ECHTALIUN;

uckatb uH(opmanuio B lHTepHeTe (B TOM uuncie, N0 KIYEBBIM CIIOBaM, IO
U300paKeHHI0), KPUTUUECKH OTHOCUTHCS K HailIeHHON MH(popMaluu, oco3HaBas
OMaCHOCTh JUIsI JIMYHOCTM U OOLIeCTBAa pacHpOCTPAaHEHUs BPEIOHOCHOM
uH(pOpMaIUK, B TOM YUCJE SKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpPECOB BEO-PECYPCOB;

UCIT0JIB30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALUI;

cobmoaate TpeOoBaHUs 0€30MacHOW HKCIUTyaTallid TEXHUYECKHX CpPEICTB
MH()OPMAIIMOHHBIX W KOMMYHHUKAlIMOHHBIX TEXHOJOIMH, COOJIIOAATh CETEBOM
ATUKET, 0a30Bble HOPMbI HMH(POPMALMOHHOW 3THKM W TpaBa Mpu padore ¢
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHble
CTpaTEruy NOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(QUIAKTUKMA HEraTHUBHOTO BIUSHUS  CPEJICTB
MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA HA 3/JOPOBbE MOJIb30BATEIIS.

K konuy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopMupoBaHbl
CJIEIYIOLIUE YMEHHUS:

MOSICHSITh Ha PUMEPaX Pa3TUIHs MKy TTO3UITUOHHBIMU U HETIO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHUS;

3amuchiBaTh W cpaBHUBaTh Ieible yuciaa ot 0 go 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHucieHUus (¢ ocHoBaHUAMHU 2, 8, 16), BBHIIOJHATH
apu(pMeTHYecKre Onepalvy HaJl HUMU;

pPacKpbIBaTh CMBICI TOHSTHUH «BBICKA3bIBAHHUEY», <JIOTMYECKAs OMeparus»,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HUCIOJIb30BAaHUEM JIM3BIOHKIINH,
KOHBIOHKIIMM W OTPULAHHUS, ONPEIETATh UCTUHHOCTH JIOTMYECKHUX BBIPAXKEHUI,
€CJIM M3BECTHbI 3HAYEHMS] UCTUHHOCTU BXOISUIMX B HErO MEPEMEHHBIX, CTPOUTH



TaOJINIbl HICTUHHOCTH JJIs1 JIOTHYECKUX BBIPAXKECHUN;

PacKpbIBaTh CMBICI HMOHSTUH «HUCIOJHUTENDY, «AJITOPUTM», «IIPOrpaMMay,
HNOHMMAas Pa3HUILY MEXIY yOTpeOJIeHUEM 3TUX TEPMHUHOB B OOBIIEHHON pedu U B
uHpOpPMaTHUKE;

OTKCHIBATh AJITOPUTM PEIICHUS 33]]a4H PA3IUYHBIMU CIOCO0aMHU, B TOM YHCIIE
B BUJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIIOJHATH BPYUYHYIO U Ha KOMIIBIOTEPE HECTIOKHBIE AJITOPUTMBbI
C UCIOJIb30BAHUEM BETBJICHUN U LIUKJIIOB JUIS YIIPABICHHS UCIIOTHUTEISIMH, TAKUMHU
kak PoOot, Uepenamika, UepTExHUK;

UCTIONIb30BaTh KOHCTAHTHI W TIEPEMEHHBIC PA3TMYHBIX TUIOB (YUCIIOBBIX,
JIOTHYECKHUX, CUMBOJIBHBIX), a TAK)XXE COAEpKalllie UX BBIPAXKEHUS, UCIIOJIb30BAThH
orepaTop NpPUCBAaUBaHUS;

UCIIONIb30BaTh MPHU Pa3padOTKe MPOrpamMM JIOTUIECKUE 3HAUCHHUSI, OTICPAIIUU 1
BBIPQXECHHS C HUMU;

aHaAJIM3UPOBATh MPEUIOKEHHBIE AITOPUTMBI, B TOM YHUCIIE ONPEENSITh, KaKue
pe3yJIbTaThl BOBMOXKHBI IPU 33JaHHOM MHO>KECTBE UCXOHBIX 3HAUCHUH;

CO3/laBaTb W  OTJ@XWUBAaThb MPOrpaMMbl HA  OJHOM M3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonabHbIN
AnropuTMUYeCKUid S3BIK), peamu3yIollue HECIO0XKHbIE aJIrOPUTMbI 00pabOTKU
YHUCIOBBIX JAHHBIX C MCIOJB30BAHMEM IIMKJIOB M BETBJICHUH, B TOM YHCIE
pealin3yroume NpoBepKy JASIUMOCTH OJHOIO LEJIOro YHMclia Ha JAPYroe, MpOBEPKY
HATYpaJIbHOTO YKCJIa Ha TPOCTOTY, BBIJCICHUS (P U3 HATYPATHLHOTO YHUCIIA.

K konmy oOyuenuss B 9 kiacce y oOyuaromierocss OyayTt chopMupoBaHb
CIIEYIOIINE YMEHHUS:

pa3OuBaTh 3aJaud Ha IOJ33Ja4M, COCTABJIATh, BBIMOJHATH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIE QJITOPUTMBI C HUCIOJIH30BAHUEM BETBICHUM, IUKJIOB H
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] UCIOJHUTEISIMU, TaKUMHU Kak
Po6oT, Uepenarika, UepTExHUK;

COCTaBJISITh M OTJQXHBATh MPOTPAMMBI, PEATH3YIOIINE THIIOBBIC aJITOPUTMBI
00pabOTKM YHCIOBBIX MOCJEIOBATEIIBHOCTEN WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (TTOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBI WJTH KOJIMYECTBA SJIEMEHTOB C
3aJJlaHHBIMHM CBOMCTBAMHM) Ha OJTHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackainb, Java, C#, lIkonpHBIN AropuTMUYECKHM S3bBIK);

pPacKpbIBaTh CMBICI TOHATHA «MOJIETbY, «MOJEIUPOBAHUE», ONPENEIsATh
BUJIBI MOJIEJICH, OIEHWBATHh aJ€KBATHOCTh MOJIEIN MOJICIHPYEMOMY OOBEKTY W
EJISIM MOJICTTUPOBAHHS;

WCIIOJIB30BaTh Tpadbl W NIEPEBbS MJIsI MOJCIUPOBAHUS CHUCTEM CETEBOU H
UepapXudYecKol CTPYKTYpbl, HAXOUTh KpaTyaiiimii myTh B rpade;

BBIOMPATH CrIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHM C IMOCTaBIECHHOM



3ajadyel  (TaOauIbl, cXembl, TpaduKu, JAHarpaMMbl) C HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IIPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHbIE TaOMMIBI JJIsi  0O0pabOTKM, aHamu3a H
BU3yaJIN3allMH YMCIOBBIX JJAHHBIX, B TOM YKCJIE C BBIJICJICHUEM JIMana3oHa TabIuIlbl
U yHOpsI0YMBaHUEM (COPTUPOBKOM) €ro 3J1EMEHTOB;

co3/7aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TaOIHIIAX POPMYIIBI ISl pacU€TOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apudMeTudecKux (YyHKIHMA (CyMMUpOBaHUE U
MoACYET 3HAUYCHUM, OTBEUAIONIUX 33JJAHHOMY YCJIOBHIO, CpeiHEe apu(MeTnyeckoe,
MMOMCK MaKCUMaJIbHOT'O 1 MUHUMAJILHOTO 3HaY€HMS ), aDCOJIFOTHOM, OTHOCUTEIILHOM,
CMEILIAaHHOU aJIpeCalny;

UCIIOJIb30BaTh JJICKTPOHHBIE TAOJMIIBI JUISI YHMCIECHHOTO MOJICIUPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00IacTel;

UCIIOJB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHL (B TOM  YHCIE
KOMMYHUKAIIMOHHBIE ~ CEPBUCHI, OOJIaYyHbIE XpaHWIUIA JIaHHBIX, OHJIAlH-
nporpaMmbl  (TEKCTOBBIE M TpaUyecKue pPeIaKkTopbl, Cpeabl pa3paboTku)) B
y4eOHOH U MOBCETHEBHOM JIEATEILHOCTH;

OPUBOAUTh TIPUMEPHI HCIIOJNB30BAHUSA TeOMH(DOPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYNApCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX CepBUCOB MHTepHeTa B
y4eOHOM ¥ MOBCEHEBHOM JIEITEIHLHOCTH;

MCIIOJIb30BaTh PA3JIMYHbIE CPEACTBA 3ALIUTHI OT BPEIOHOCHOTO IPOTPAMMHOIO
oOecrieueHus, 3alUIIATh IEPCOHATBHYIO0 HH(GOPMAIIHIO OT HECAHKIIHOHUPOBAHHOTO
JIOCTYyTa U €ro MOCJIeACTBUMN (pa3riiallleHus], MOJMEHbI, YTPaThl JaHHBIX) C YUETOM
OCHOBHBIX  TEXHOJOTMYECKHX M  COIMAJIbHO-TICUXOJIOTUYECKUX  aCIIEKTOB
UCIIOJB30BaHusl ceTu MHTepHeT (ceTeBasi aHOHMMHOCTh, LHMGPOBOM cClies,
ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH BPEIOHOCHOTO KO/IA);

pacrno3HaBaTh MOMBITKA U IPEAYIPEKIATh BOBJICUEHHE CE0SI M OKPY>KAFOIINX
B JICCTPYKTHBHBIC M KPUMHHAJIbHBIE ()OPMBI CETEBOH aKTHBHOCTH (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaRanecmle 0BPA30BATETLHBIE
padoThI padoThI pecypes
Pasznea 1. ludpoBasi rpamoTHOCTH
11 Kommbrorep — yHHBEpCaabHOE YCTPOMCTBO 2 bubnnoreka [JOK
) 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1.2 Hporpammel u ranHeIe 4 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Komnbiotepubie cern 2 https://m.edsoo.ru/7f41646e
Hroro mo paszneny 8
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
21 Nudopmanus u nHGopManmoHHbIe 2 bubnuotexa [JOK
) MIPOIIECCHI https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
2.2 lpencranenue undopmatm J https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Pa3nea 3. UnpopMannoHHbIE TEXHOJTOTHH
bu6nmoreka [JOK
3.1 TexcToBeIe 10KyMEHTEI 6 1 https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
3.2 Kommnroreprast rpaguka 4 https://m.edsoo.ru/7f41646e
. bu6mmorexa [IOK
3.3 MynbTUMEANITHBIC TPE3CHTAIIII 3 1 https://m.edsoo.ru/7f41646e
Hroro no paszneny 13
PeszepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne ni/n NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThbI padoTsI pecypcb
Pa3nea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
bubnunorexa LIOK
11 Cucrempr camncrenns 6 1 https://m.edso00.ru/7f418516
. bubnunoreka LIOK
1.2 DJIeMEHTHI MaTEMATUYECKOMN JIOTUKU 6 1 https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pa3znen 2. AroputMbl 4 NIPOrpaMMHpPOBAHUE
21 Hcnonnurenu u anropuTMsl. 10 1 bubnuoreka [IOK
' AJNTOPUTMUYECKHE KOHCTPYKLIUH https://m.eds00.ru/7f418516
2.2 SI3BIK IPOTpaMMHUPOBAHUS 9 bubmorexa LIOK
' https://m.edso0o.ru/7f418516
bubmmoteka IIOK
2:3 AHZJI3 2ITOPUTMOB 2 https://m.edso00.ru/7f418516
Uroro no pazneny 21
Pe3epBHOE Bpems 1
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



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 KVIACC

KosnnyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM ugpossbie
Ne ni/n NporpaMMEI pas Beero Konrpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoThI padoThI pecype
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 I'mo6anpHas cetb UHTEpHET U cTpaTeruu 3 bubnnoreka [HOK
0e30MmacHOro NoBeIeHUs B HEell https://m.edsoo.ru/7f41a7do0
19 PaGora B undopmaninoHHoM 3 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7do0
Hroro mo pazneny 6
Pa3nea 2. Teoperuyeckue 0CHOBbI HH(POPMATHKH
2.1 MogenupoBanue Kak METO/I MO3HAHUS 8 1 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a7do0
Utoro no pazneny 8
Pa3nea 3. AnropuTmMbl M1 IPOrpaMMHpPOBaHHE
3.1 Pa3paboTka aaropuT™MoB U Iporpamm 6 1 EH@_IHOTeKa 0K
ttps://m.edsoo.ru/7f41a7d0
32 Ynpapreine 2 Eggsﬁﬁgfggsiggfgmmmo
Hroro no paszneny 8
Pa3nea 4. UnpopManoHHbIE TEXHOJTOTHH
4.1 DNEeKTPOHHBIE TAOIHUIIBI 10 Egggﬁ;fg;gg}% 41a7d0
492 HHupopmalinoHHbIE TEXHOJIOTUHU B 1 bubnuoreka [IOK
COBPEMEHHOM OO0IIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 5 0

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTl/l‘leCKl/le W3yueHHS  0GPA30BATENbHBIC
padoThI padoThI pecypes
KomnbroTep — yHUBepcaibHOE
p o porp ’ https://m.edsoo.ru/8al521d2
TexHuka 0€30MacCHOCTH | MTpaBHUIIA
palboThI Ha KOMIIBIOTEPE
nu
, | e : B LOK
JICHIUTH P https://m.edsoo.ru/8al523ee
KOMIIBIOTEPOB
IT
3 xounmorepa Tipasonan oxpara 1 Bubmorexa LIOK
pa. 11p p https://m.eds00.ru/8a152826
IIPOrpaMM M JIaHHBIX

4 ®daiinel 1 mankd. OCHOBHBIE 1 bubmuoreka [{OK
orepauuu ¢ (ainamMu U nankaMmu https://m.edsoo.ru/8al52a74
A .

5 Henomsonanme mporpavi- ) Butmacrera [10K

porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB

6 KomnerotrepHbsle BUPYCHI U 1 bubmuoteka [IOK
AHTHUBUPYCHBIE IPOTPAMMBbI https://m.edso0.ru/8a152f74

7 Komnerorepnsie cetu. [lonck 1 bu6muoreka [JOK
uHpopmanuu B cetu HTEpHET https://m.edso0o.ru/8a153244
CepBHCHI HHTEPHET-

8 KOMMYHHUKaIHil. CeTeBOM 3THUKET. 1 bu6muoreka [JOK
Crtpareruu 6€30macHOTO https://m.edso0.ru/8a153460
noseneHus B lutepHere

9 Wndopmanus u naHHble 1 bubmuoteka [IOK



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

https://m.eds00.ru/8a161966
bub6nmoreka [IOK

10 Mngopmanponnie mpoueccr https://m.edsoo.ru/8al6le2a
Pa3znoo06pasue sS361K0
11 aJ'I(l)I:lBI/IT(P;B I/IIEC;TIeEITBe?nP{IbIe u buGmuorexa LIOK
) https://m.edsoo.ru/8al61fec
dbopManbHbIE I3BIKU
12 Tpeospasosame mosoro Bu6morera LIOK
peobp https://m.edsoo.ru/8a162186
asnaBuTa K TBOMYHOMY
[IpencraBienue JaHHBIX B
13 K(?MIIIIBIOTepe KaKHTeKCTOB B bubmiorexa LIOK
https://m.edsoo.ru/8a162316
JBOMYHOM alihaBuTe
Enunuiibl usmepenus
14 Hg@opﬁaunn Hrz:KopOCTI/I bubmiorexa LIOK
https://m.edso00.ru/8a16249c
nepenavyn JaHHBIX
K .
15 Pamnovepusic 1 sepasrosiepisic Bu6miorera LIOK
p p p https://m.edso00.ru/8a1625f0
KOZbI
16 JlexonupoBaH#e COOOIICHUN.
NupopmannoHHblil 00bEM TEKCTa
17 udpoBoe npeacrasieHne bubmuoreka [IOK
HEIPEPBIBHBIX JAHHBIX https://m.eds00.ru/8a162848
Konuposanue nsera. Onenka
18 UH(POPMALIMOHHOTO 00bEMaA bubmmnoreka HOK
rpapuYecKux JaHHBIX JJIs https://m.edsoo.ru/8a1629ec
pacTpoBOro U300pAKEHUS
19 KomupoBanue 3Byka buGmnorexa [IOK
AHp YK https://m.edsoo.ru/8al162b72
P 7 K
20 pabora no rewe "Mperctanncrne Bu6mrorexa LIOK
P " PeA https://m.eds0o.ru/8a162d02
uHpopmanuu'"»
21 TexkcToBblE JOKYMEHTHI, UX BBOJ U bubmuoreka [JOK



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02

peIaKkTUpOBaHKE B TEKCTOBOM
mporeccope

https://m.edso0.ru/8al62e7e

29 dopMaTUpOBaHNE TEKCTOBBIX bubmmoreka [JOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 [Tapametpsl cTpanunbl. Cucku u bubnuoreka [JOK
TaOJIUIIBI https://m.edso0o.ru/8a1632d4
24 BcraBka HETEKCTOBBIX OOBEKTOB B bubnuorexa [JOK
TEKCTOBbBIEC JOKYMEHTBI https://m.edsoo.ru/8a1632d4
WHTemekTyaibHbIe BO3MOXKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O000I11IeHNE U CUCTEMATU3AIUS
26 3HaHUM Mo Teme «TeKcToBbIe Bubmorexa LOK
https://m.eds00.ru/8a1635c2
JIOKYMEHTBI»
97 ['padmyeckuii pegakrop. bubmmoreka [JOK
PactpoBble pucyHku https://m.edso0.ru/8a163874
28 Ornepanuu pe1aKTUPOBaHUS bubnnorexa [JOK
rpaduueckux 0OHEKTOB https://m.edso0.ru/8a1639d2
bu6nunorexa LIOK
29 Bexropras rpaguxa https://m.eds00.ru/8a163b30
O00011eHNEe U CUCTEMATU3ALIS
i K
o | o e mmirpuas Bmores 10K
P  POBep p https://m.edsoo.ru/8a16404e
Bcepoccuiickast mpoBepouHas
paborta
Peseprubrit ypok. O6001eHIE U
31 cucTeMaTH3anus 3HaHui / bu6muoreka [JOK
Bceepocculickas npoBepoyHast https://m.eds00.ru/8a164828
pabora
30 [ToaroroBka MyJabTUMEIUUHBIX bu6nunorexa LIOK
MpEe3eHTaAlNI https://m.edsoo.ru/8al642c4
33 JloGaBiieHne Ha cai bubmuoreka [{OK



https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4

AyJIUOBU3YAJIbHBIX JAHHBIX,
AHUMAallM U THIICPCCBIIIOK

O000111eHrE U CUCTEMATU3 AL
34 3HAHUU I10 TEME
«MyJIbTUMEIUIHBIE TPE3CHTAIIUN))

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

https://m.edsoo0.ru/8a164472

bu6nmoreka [IOK
https://m.edso0.ru/8a164652



https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe HpﬁaKaneCKne WIyueHHS  0GPA3OBATENbHBIE
padoThI padoThI pecypch
1 Heno3uunoHHbIe U TO3UIIMOHHBIE 1 bubmuorexa [{OK
CUCTEMBI CUHUCIIEHUS https://m.edsoo.ru/8a1649e0
2 PasBepnytas popma 3anucu yncia 1 bubmorexa LIOK
PHYT p https://m.edsoo.ru/8al64ba?
, | Do omenem. | B LOK
P o p https://m.edso0.ru/8a164d96
IIBOMYHOM CUCTEME CUHUCIICHUS
4 BoceMmeprunas cucremMa CUUCIEHUS 1 Bubmmorexa LIOK
p https://m.edso0.ru/8a165296
5 [llecTHaauarepuyHas cuctema 1 Bbu6mmoteka [JOK
CUHCJIEHUSI https://m.edsoo.ru/8a16549¢
00600
6 3Ha(1){I/IHI;e;(§/I iel/;dgl’féle;‘c’[::ﬁi?nﬂﬂ 1 Bubmorexa HOK
https://m.edsoo.ru/8al16564c
CUMCIIEHUS)
7 Jlornueckue BhICKa3bIBAaHUSA 1 bubinorexa LIOK
https://m.edsoo.ru/8al657fa
3 Jlornueckue onepanuu «u», «UIN», 1 bubmmnoreka HOK
«HE» https://m.edsoo.ru/8a165b56
9 Omnpenenenne UCTUHHOCTH 1 bu6nmorexa LIOK
COCTAaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8a165cf0
10 TaOnuIbl HCTHHHOCTH 1
bubnunorexa LIOK
1 JloruraecKne SIeMEHTH 1 https://m.edsoo.ru/8a165e94
Kontponbnas pabota mo TeMe Bu6morexa LIOK
12 «IIIEMEHTHI MATEMATHYECKON 1 1

JIOTHUKHW»

https://m.edso0.ru/8a178c38



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

13 [Tonstue anropurma. Mcrionnurenu bubnmnoreka HOK
aJITOPUTMOB https://m.edsoo.ru/8a17949e

14 Cgoiicta anroputma. Crioco0Obl bubmmoreka [JOK
3aIMCH AJITOPUTMA https://m.eds00.ru/8al79606
AnropurMuyecKasi KOHCTPYKIUS

15 «ciiegoBanuey. JINHEeNHbII
AITOPUTM
AnropurMuyecKas KOHCTPYKIUS

16 «BETBJICHUEY: MOJIHAS U HEMOJHAS
bopmbl

17 ANTOpUTMUYECKAst KOHCTPYKIIUS bubmmoreka [JOK
«IOBTOPEHUEY https://m.edsoo.ru/8a17998a

18 @opManbHOE UCIIOJHEHNE bubnuoreka [IOK
aNropuT™Ma https://m.edsoo.ru/8al79aac
Pa3paboTka HeCI0XKHBIX

19 AJITOPUTMOB C UCITOJIb30BaHUEM bubnnoreka [JOK
LUKJIOB JUJISl yIIPaBJIE€HUS https://m.edsoo.ru/8al79elc
(hopMaIbHBIMHA UCTIOTHUTEISIMU
Pa3zpaboTka HECTTOXKHBIX
AITOPUTMOB C UCTIOJIb30BAHUEM

20 III/IKJ'E)B U BETBJICHUH IS bubnnorexa [JOK

https://m.edsoo.ru/8al79elc

ympaBieHus (OpMaTbHBIMU
WCTIOTHUTEIISIMHU

21 BrinonHenue anroputMoB bubmorexa LIOK

https://m.edsoo.ru/8al7a06a

O06o011eHne U cucTeMaTu3aIus

29 3HaHWM 1o Teme «VcronmHuTenn 1 bubmuoreka [{OK
AIrOPUTMBbL. AJTOPUTMUYECKUE https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUN»

23 S3BIK MPOrpaMMHPOBAHHS.
Cucrema mporpaMMHUpOBaHUS

24 [Tepemennbie. Oneparop



https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

IIprUCBaMBAHUA

25

26

[IporpammMupoBaHUE JIMHEWHBIX
AIrOPUTMOB

Pa3pabotka nporpamm,
COJIEpIKallMX OIepaTop BETBICHUS

27

Juanorosasi OTJIaJKa IporpaMm

28

[Mukn ¢ ycnoBuem

29

30

[Mukn ¢ nepemeHHON

O6paboTKa CHUMBOJIBHBIX JIAHHBIX

PR R

bubnuoreka [IOK
https://m.edsoo.ru/8al7ac4a

bubmuoreka [{OK
https://m.edsoo.ru/8al7ad6c

31

O06o0meHne 1 cucTeMaTU3aIus
3HaHUi 10 TeMe «SI3bIK
nporpaMmupoBanus» [IpoBepounas
pabora / Becepoccuiickas
poBepoyHas paboTa

bubmuoreka [{OK
https://m.edsoo.ru/8al7ae8e

32

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTu3alus 3HaHUM U yMEHUN
1o Kypcy uHpopmaruku 8§ knacca /
Bcepoccuiickas mpoBepouHas
paborta

bubnuoreka [{OK
https://m.edsoo.ru/8al7b456

33

Ananus anroputmoB. OmnpeneneHue
BO3MOJKHBIX P€3yJIbTaTOB paOOThI
JITOpUTMa MPHU 3aJaHHOM
MHOXECTBE BXOJHBIX JaHHBIX

bubnmorexa LIOK
https://m.edsoo.ru/8al7afa6

34

Ananu3 anroput™MoB. OmipeeneHne
BO3MO>KHBIX BXOIHBIX JaHHBIX,
HpI/IBOJISIIIII/IX K )IaHHOMy
pe3ynbTary

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe HpﬁaKaneCKne WIyueHHS  0GPA3OBATENbHBIE
padoThI padoThI pecypch

1 I'mo6anwsuas cerb UnTEpHET. IP- 1 bubnmnoreka HOK
azpeca y3710B. bosbiine n1anHbie https://m.edsoo.ru/8a17b578

bubnuoreka [IOK

2 Mndopmanmonnas besonacHocTh 1 https://m.edsoo.ru/8al17b690
VYuet nonsaTust 06
nH(pOpMaIMOHHOM 0€30MMacHOCTH

3 I I(/ll) crc)>3 ;HI/II/I KOMILICKCHBIX 1 Bubmzorexa HOK

P H https://m.edsoo.ru/8al7b7bc
WH(pOPMAIMOHHBIX 0OBEKTOB B
BHJI€ BEO-CTPAHUI]

4 Buapl 1esiTeIbHOCTH B CETH 1 bubmuoreka [{OK
Nutepner https://m.edsoo.ru/8a17b8e8
O0avHbIe TEXHOJIOTHH.

5 Hcnonws3oBanue onnaitH-oduca 1 bubmmorexa [IOK

https://m.edsoo.ru/8al7bale
TSt pa3paboTKu JOKYMEHTOB
O06o0mIeHre U cucTeMaTr3aIus
3HaHU# 1o TeMaM «[ mobanbHast

6 ceTb MHTEpHET U cTpareruu 1 bubmuoreka [IOK
0€e30MacHOr0 MOBEICHUS B HEW, https://m.edsoo.ru/8al17bb36
«Pabora B nH(pOpMAIIIOHHOM
MIPOCTPAHCTBE

7 Mojaenu 1 MOJIETUPOBAHHUE. 1 bubnuotexa [JOK
Knaccudukanuu moneneit https://m.edsoo.ru/8al7be06

bubnmnoreka LIOK

8 Tabmuramie Moz 1 https://m.edso0.ru/8al7c04a
PazpaboTka ogHOTaOMMYHOM Oa3bI

9 naHHbIX. CocTaBlieHHE 3alIPOCOB K 1

0a3e TaHHBIX



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

I'pad. Becosas marpuina rpada.
JITMHA TyTH MEX1y BEpPIIHHAMH

10 rpada. Beraucienue KoauiecTna
nyTel B HalPaBJIEHHOM
AIUKIINYEeCKOM Tpade
11 Hepeso. Ilepebop BapuaHTOB C
MOMOIIBIO JiepeBa
12 MaremaTrueckoe MOJICIIUPOBAHKE bubmorexa LIOK
https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO bubnnorexa [JOK
MOJIETUPOBAHUS https://m.edsoo.ru/8al7c4aa
O000I11IeHNE U CUCTEMATU3ALUS
14 3Hanui. KontpossHas pabota mo bubnnoreka [JOK
Teme «MoJienupoBaHUe KaK METO/T https://m.edsoo.ru/8al7c9c8
TTO3HAHUS
Pa3buenue 3amaun Ha moa3anavun.
CocraBieHue alropuTMOB U
15 IIporpamm ¢ I/ICHOJ‘IIIzSOBaHI/IeM bubmnorexa [IOK
. https://m.edsoo.ru/8al7ch12
BETBJICHH, IUKIIOB U
BCIIOMOTaTEIILHBIX AJITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI bubmorexa LIOK
https://m.edsoo.ru/8al7cc3e
17 Tumnossle anropuT™Mel 00pabOTKH bubmmnoreka HOK
MacCUBOB https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa
bubnmorexa LIOK
19 ObpaboTKa noToKa AAHHKIX https://m.edsoo.ru/8al7d01c
O06o01IeHre U cucTeMaTH3alus
20 3HaHuil. KoaTponpHas padoTa mo bubnuotexa [JOK
Tteme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7dlca
IPOTPaMM»
21 Vnpasnenue. Curnan. O6paTHas Bubmorexa LOK

https://m.edso0.ru/8al7d4d6



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6

CBA3b

22 PoGotusupoBaHHbIC CHCTEMBI Bubmzorexa HOK
https://m.edso0.ru/8a17d602
DIIeKTPOHHBIE TaOIUIBI. THIIBI
23 I[aHHBIIz( B STUCHKaxX BJ?GKTPOHHOP'I Bubmrorexa LOK
https://m.edsoo.ru/8a17d710
TaOJIUIIBI
o PenaktupoBanue u bubnunoreka LIOK
dbopMaTupoBaHue TaOIHII https://m.edso0.ru/8a17d832
s | B by e o B 10K
yMa, yMa, ¢y https://m.edso0.ru/8a17d990
cpenHero apupMeTuIecKoro
26 CoptupoBKa U QUIBTpAIHs bubnnorexa [JOK
MAHHBIX B BBIICICHHOM JHAIIa30HE https://m.edsoo.ru/8al7db70
IT
y | e mras B 10K
P p https://m.eds00.ru/8al7e08e
TadaIumax
28 OtHOcuTeIbHAs, a0COIIOTHAS U bubmuoreka [{OK
CMEIIIaHHas aJpecanus https://m.edsoo.ru/8al7e2b4
29 VY cn0BHBIE BBIYUCIICHUS B bubmmnoreka HOK
AJIIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 6osbIIUX HAOOPOB bubnnorexa [JOK
JTaHHBIX https://m.edsoo.ru/8al7e87c
YuciieHHOe MOEIINPOBaHUE B bubmmnoreka HOK
31 :
AJIIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al7eaca
006006
32 3Ha(1){HHI”;erII{§I iel;lazligizllinszlll{zfe bubmiorexa LJOK
p https://m.edsoo.ru/8al7ec3c
TaOJIUIIBI»
Ponws nndopmarnmoHHbix
33 TEXHOJIOTHI B pa3BUTHU bubmuorexa [IOK
HYKOHOMUKH MUPA, CTPAHBI, https://m.edsoo.ru/8al7ed54
permona
34 Peseprubriit ypok. O6001eH1E U bubnuotexa [JOK



https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

cucreMarusanust. Itorosoe https://m.edsoo.ru/8al7ee6e
MMOBTOPCHUE

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 34 2 0


https://m.edsoo.ru/8a17ee6c




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kon

1

11

1.2

NpoBePsAEMOro
pe3yJabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

[To Teme «{udpoBasi r(paMOTHOCTHY

[ToscHAT, Ha npuUMepax CMbICA MOHATUH  «HHMOpPMALUY,
«HPOPMAIIMOHHBI  mpomueccy,  «obOpaboTtka  mHpoOpMarum,
«XpaHeHHe HHpopMaLUny, «IIepesada HHGopMaum»

[IpuBoANTE TpUMEpPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U

nepeaadun I/IH(i)OpMaIII/II/I, CpaBHHBATb nux KOJINYCCTBCHHBIC

XapaKTCPHUCTHUKHU

1.3

14

[TonyyaTe W UCHOJB30BaTh HHPOPMAIMIO O XapaKTEPUCTHKAX
NEPCOHAIBHOIO KOMIIBIOTEpPA M €r0  OCHOBHBIX  DJIEMEHTax
(mpoueccop, omepaTMBHAs MaMATh, JOJITOBPEMEHHAas IaMATh,
yCTpOMCTBa BBOJa-BbIBOJIA)

CoOTHOCUTB XapaKTEPUCTUKH KOMIIBIOTEPA C 33Ja4aMH, PEIIAaEMbIMU

C €ro IIoMoImbrO

1.5

1.6

OpueHTHPOBAThCSI B HEPAPXUUECKON CTPYKType (ailioBoil cucTeMbl
(3amuchIBaTh MoJiHOE UM (haitna (kaTayora), myTh K ¢ailny (katanory)
[0 MMEIOIIEMYyCsl ONUCaHUI0 (DaiyIoBOM CTPYKTYphl HEKOTOPOTO

MH(POPMALIMOHHOTO HOCUTEIIS)

PaGotaths c (aiioBoil cuUCTEMOIl NepCOHATBHOIO KOMIIBIOTEpA C
HCIIOJIb30BaHHEM rpaguyeckoro uHTepdeiica: CO3/1aBaTh
(komMpoBaTh, IE€peMellaTh, I[EPEUMEHOBBIBATh,  yAAIATh U
apxuBHUpoBaTh (halliIbl M KaTajord, HCIOJIb30BaTh AHTHUBUPYCHYIO

IIporpaMmy)

1.7

Uckate unpopManuio B MHTepHeTe (B TOM 4YHCIE TO KIIOYEBBIM
CJIOBaM, TI0 U300paXCHHIO), KPUTHUIECKH OTHOCUTHCS K HAMJIEHHON

nH(popMaIuy, OCO3HAaBaTh OMACHOCTh ISl JUYHOCTH M OOIIecTBa




pacrpoCTpaHeHHs BpPEAOHOCHOW uWH(pOpMANMK, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa
18 [ToruMaTh CTPYKTYypy aipecoB BeO-pecypcoB
1.9 Mcnonb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALIUN
Cobmonate TpeOoBaHHs 0€30MACHONW SKCIUTyaTallUd TEXHUYECKHX
cpeacTB MHGOPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHIA,
1.10 coOJII01aTh CETEBOM HJTHKET, 0a30Bble HOPMBI HHGOPMAIIMOHHON
ATHUKH U TIpaBa npH padoTe ¢ MPHIOKEHUSIMU Ha JIFOOBIX yCTPOMCTBAaX
u B MIHTepHeTe, BbIOMpaTh Oe3011acHbIE CTPATETUH IMOBEICHUS B CETH
[TpuMeHsATH METO/bI NPO(PUIAKTUKY HETaTUBHOI'O BIMSHUS CPEICTB
1.11 MH(OPMALIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHI Ha 370POBbE
M0JIb30BaTENs
2 [To Teme «TeopeTnueckre OCHOBBI MHPOPMATUKI
KoaupoBaTe 1 1ekoqupoBaTh COOOIIEHUS MO 3aJaHHBIM MpaBUiIaM,
21 JIeMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX IPUHIMIIOB KOAUPOBAHUS
' MH(pOpMaLMU pa3IMdHON TPUPOIbI (TEKCTOBOM, rpaduyecKoi, ayAuo-
)
CpaBHMBaTh JUIMHBI COOOINEHUH, 3alMCaHHBIX B Pa3IUYHBIX
2.2 andasuTax, ONEpUpPOBaTh AUHUIIAMH U3MEPEHUS UHPOPMAIIHIOHHOTO
00BbEMa U CKOPOCTH TepeJauu JaHHBIX
23 OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECcKUX,
' 3BYKOBBIX (haiisioB U BUje0(]aiiion
3 [To reme «MHpOpMaLIIOHHBIE TEXHOJIOTHI
IIpencraBisaTh  pe3yabTaTbl  CBOEH  JAEATEIBHOCTH B BUJAE
3.1 CTPYKTYpHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX MPE3CHTALUN
8 KIIACC
Kon .
R —— IIpoBepsiembie Npe1MeTHbIE Pe3yIbTaThl 0CBOEHHs OCHOBHOI
pe3yabTaTa 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
1 I[To Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
11 [ToscHAT, Ha mpUMEpax pa3Iuyusl MEXIY [O3UIUOHHBIMU U
' HEMO3UIUOHHBIMU CUCTEMAMHU CUUCIIEHUS




1.2

3anuceIBaTh U cpaBHUBAThH Lenble yucia ot 0 1o 1024 B pa3nuuHbIx
MO3UIIMOHHBIX CHCTeMaxX cuucieHus (¢ ocHoBaHusMH 2, 8, 16),

BBINOJIHATH apU(PMETUYECKHE OTEepallii HaJl HUIMU

1.3

14

2.1

PaCKpBIBaTB CMBICHI  TTOHSTHH «BBICKAa3bIBAHUC», <«JIOTHYCCKasa

onepanus», «JI0rt4€CKOC BEIPAXKCHHUC

3anuceIBaTh JIOTHYECKHUEC BbIPAKCHUA C HCIIOJIB30BaHHUEM
JAU3BIOHKIWHY, KOHBIOHKIIUKA W OTpULAHUA, ONPCACIIATL HCTUHHOCTD
JJOTHYCCKHUX BBIpa)KCHHfI, €CJIM HM3BCCTHBI 3HAYCHUSA HCTUHHOCTHU
BXOOAIIUX B HETO MCPEMECHHBIX, CTPOUTH TaGJIHIIBI HCTUHHOCTH JJIA

JIOTUYECKHUX BBIPAXKCHHIMA
[To TemMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY

PackppiBaThb  CMBICI  TOHATUH  «UCIOJIHUTENbY»,  «AJITOPUTM,
«IIporpaMMa», MHOHMMAsl Pa3HUIy MEXAY YHNOTpeOJIEHUEeM 3TUX

TEPMUHOB B OOBIICHHOH peur U B HH(OpMATHKE

2.2

2.3

2.4

2.5

OnuceiBaTh AITOPUTM PCIICHHUA 3aJa4r pa3JIMYIHbIMU CHOCO6aMI/I, B

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYIO M Ha KOMIIBIOTCPE HCCIIOKHBIC
AJITOPUTMBI C UCITOJIB30BAHUCM BETBJICHUM U HUKIIOB JJId yIIpaBJICHUS
HUCIIOJTHUTCIIAMU

Hcnons30BaTh KOHCTAaHTHI U NEpEMCHHBIC PAa3JIMYHBIX THIIOB
(‘II/ICJ’IOBI)IX, JJIOTUYCCKHX, CHMBOJIBHBIX), a TaKXE CoJACpKalluc HUX
BBIPpAXKCHUSA, UCITIOJIB30BATh OIICPATOP IIPHCBABAHUA

Hcnons30BaTh npu pa3pa60T1<e nporpamMm JIOTUYCCKUC 3HAUCHUA,

Ooncpanr U BEIPAXKCHUA C HUMU

2.6

2.7

AHaJ'II/ISI/IPOBaTI) NPpEAJIOKECHHBIC  AJITOPUTMBI, B TOM  YHCIIC
OnpeaACiIsAITb, KaKUC PE3yJIbTaTbl BO3MOXKHBI IHpU  3daJaHHOM

MHOKECTBE UCXOHBIX 3HAUCHUM

Co3naBaTh W OTJIAXKUBaTh IPOrpaMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbIi
AnroputMuyeckuii SI3bIK), pealu3yrolmue HECIOXKHBIE alTrOPUTMBI
00pabOTKM YHCIOBBIX MJAaHHBIX C HCHOJB30BAaHWEM IHKIOB |
BETBJICHUI, B TOM YHCJIE PEATHU3YIOIINE IPOBEPKY AETUMOCTH OJTHOTO
[IeJIOTO YHCIa Ha JApPYyroe, NPOBEPKY HATypaJbHOTO YHCIAa Ha

IPOCTOTY, BBIACTCHUS TU(P U3 HATYPAIBHOTO YUCIa




9 KITIACCA

Kon
NMpoBepsieMoro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

[To treme «{udpoBasi r(paMOTHOCTHY

11

1.2

1.3

Hcnonp30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM 4HCIE
KOMMYHHMKAI[UOHHBIE CEpPBUCHI, OOJIaYHblEe XpAaHWIMINA JIAHHBIX,
OHJIAMH-TIPOTPaMMBbI (TEKCTOBBIE U TpapUUECKUE PEAAKTOPHI, CPEIbI

pa3paboTKu) B y4eOHOM U MOBCETHEBHOM €ATEeIbHOCTH

[IpuBoauTH,  HpUMEpPHl  UCHOJIB30BaHUS  IeOUH(DOPMALIMOHHBIX
CEPBHCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIYr, 00pa30BaTEIbHBIX

CCPBHUCOB I/IHTepHeTa B yqe6H0171 u HOBCG,Z[HCBHOfI ACATCIIBHOCTH

Hcrnonbs30BaTh pasiauyHble CPEACTBA 3aLUTBI OT BPEIOHOCHOIO
IIPOrPaMMHOTO obecrieueHus, 3aIIMIIATh IIEPCOHAIIBHYIO
MHPOpPMALMI0O OT  HECAaHKIMOHMPOBAHHOIO JOCTyHa U €ro
MOCNEACTBUM (pa3rialieHusi, MOAMEHbI, YTPaThl JaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTMYECKUX U  COLMUAIbHO-IICUXOJIOTUYECKUX
aCIeKTOB HCMOJib30BaHUs ceTh VHTepHeT (cereBas aHOHMMHOCTD,
U(POBOH Clle]], ayTeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh

BPEIOHOCHOTO KO/1a)

14

2.1

2.2

Pacno3HaBaTh TONBITKM M MPEAYyNpekIaTb BOBIEUEHHE ce0s U
OKPY’KaIOIIMX B JIECTPYKTUBHbIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOU

AKTUBHOCTH (B TOM 4YHCIlIe KHOEpOYIUIMHT, (PUIITMHT)
ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

PaCKpLIBaTL CMBICI  TIOHSATHUM «MOACIb», «MOACIIUPOBAHUCH,
OMmpeACIIATE BH/bBL Moneneﬁ, OLCHUBATh aACKBATHOCTh MOICIIN

MOACIINPYEMOMY O6’beKTy " OeJIsIM MOJICIIUPOBAaHUA

Hcnons30BaTh Fpa(I)BI U JCpCBbA IJId MOACIHUPOBAHUSA CHUCTCM

CETEBOM U UEPAPXUUYECKON CTPYKTYPbI, HAXOJAUTh KpaTYaIINMI ITyTh B

rpage

ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE

3.1

Pa3ouBath 3ala4yU Ha moJ3agavun, COCTABJISATh, BbIIIOJHATL BPYUHYIO U
Ha KOMIIBIOTEPEC HECIOXHBIC aJITOPUTMBI C HCIIOJB30BaHUEM

BGTBJ’IGHI/II\/’I, OUKJIIOB n BCIIOMOTr'aTCJIbHBIX  aJITOPUTMOB JJIsL




YIpaBJICHUA UCIIOJIHUTCISIMU

3.2

4.1

CocTaBisiTh M OTJIAKUBAaTh IPOIPAMMBbl, PEAIU3YIOLIUE THUIIOBBIE
QITOPUTMBI  OOpPaOOTKM YHCIIOBBIX IOCJIEIOBATEILHOCTEH  HIIU
OJIHOMEPHBIX  YHUCIOBBIX  MAacCMBOB  (IIOMCK  MaKCHUMYMOB,
MUHUMYMOB, CYMMbl WJIM KOJMYECTBAa 3JEMEHTOB C 33JaHHBIMU
CBOMCTBaMH) Ha OJTHOM U3 SI3bIKOB rporpammupoBanus (Python, C++,
[Tackaib, Java, C#, llIkonbHBINH AITOpUTMUYECKUN SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOIOTHI)

Breibupate cmoco® mpeacTaBieHHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHON 3aja4yeil (Tabiauibl, CXeMbl, TpaduKH, AUArpaMMBbl) C
UCIOJIb30BAaHUEM  COOTBETCTBYIOUIMX  IMPOTPaMMHBIX  CPEICTB

00pabOTKH JaHHBIX

4.2

Mcronp30BaTh 3EKTPOHHBIE TAOMUIBI JUISI 00pabOTKH, aHAW3a U
BU3YyaJM3allMM YHCJIOBBIX JIaHHBIX, B TOM 4YHUCJIE C BbLIEICHUEM
nuana3oHa TaONUIbl W YHOPSAJOYMBAaHUEM (COPTUPOBKOM) €ro

9JICMCHTOB

4.3

4.4

CoznaBaTh W IMPUMEHSTH B 3JEKTPOHHBIX TaOmuuax (Qopmysbl JUis
pacyéToB C HCHOJB30BAHHUEM BCTPOEHHBIX apHU(PMETHUECKUX
byHKIMA (CyMMHpOBaHME W TIOJACYET 3HAYCHHM, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBHIO,  CpeAHee  apu(MeTHyeckoe,  IOUCK
MaKCUMaJbHOTO M MHHHUMAQJIBHOTO 3HAau€HHUs), aOCOIIOTHOM,
OTHOCHUTEJIBHOM, CMEIIaHHOM aJipecalyu

Hcnonb30BaTe  3JIEKTPOHHbIE — TaOMUIBl AN YHUCIEHHOTO
MOJIEJIMPOBAaHUS B TMPOCTBIX 3aJadyax U3 pa3HbIX MPeIMETHBIX

obnacren




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Hudposast rpaMOTHOCTH

Kommbrotep — yHHBEpCaIbHOE BBIUUCIUTEILHOE YCTPOHCTBO, paboTaroiiee mo
mporpamme. Tuner KOMITIBIOTCPOB: NICPCOHAJIBLHBIC KOMIIBKOTCPLI, BCTPOCHHBIC
KOMITBIOTEPBI, CYNEPKOMIbIOTEpbl. MoOunbHble ycTpoicTBa. TexHuka

0€30MacHOCTH U MpaBuiia paboThl Ha KOMIIBIOTEPE

1.2

1.3

14

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa W WX HazHadenue. IIpormeccop.
OnepatuBHass M JOJTOBPEMEHHas IaMATb. YCTPOMCTBA BBOJA W BBIBOJA.
CeHCOpHBII BBOJI, TaTYNKN MOOMIIBHBIX YCTPOMCTB, CPENICTBA OMOMETPHUIECKOM

aYTeHTI/IQ)I/IKaLII/II/I

WcTopust pa3BUTHsI KOMIBIOTEPOB U MPOrpaMMHOro odecrnieueHus. [lokonenus
KOMIIBIOTEpOB.  COBpEMEHHBIE  TEHJIEHUMH  DPA3BUTUSA  KOMIIBIOTEPOB.
Cynepkomnbtotepsl. [TapannenbHble Beranciaenus. IlepcoHanbHbIil KOMIBIOTED.
IIporieccop M ero XapakTepUCTHKU (TAaKTOBasg 4YacToTa, pa3psAHOCTD).
OneparuBHas namsaTh. JlonroBpeMeHHas maMaTh. Y CTpOiiCcTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MaMATh KOMIIBIOTEPA, KECTKUN JUCK
U TBEPAOTEIbHBIA HAKOIUTENb, MIOCTOSIHHAS MaMATh CMapT(oHa) U CKOPOCTh

AOCTYIIAa JJIA pa3JIMYHbIX BUIOB HOCHUTEIeH

[IporpamMmmuoe obecriedeHre KommbioTepa. llpukiiagHoe mporpammHoe
obecrieuenne.  CucremHoe  mporpammHoe — oOecmedeHne.  CHUCTEMBI
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM M JaHHBIX. becraTHbie H

yCIOBHO-0ectiaTHbIe TporpaMMbl. CBOOOIHOE POTPaMMHOE 00ECTICUCHHE

1.5

@aitnel 1 nmanku (karajoru). Tumsl daitnos. ColicTBa ¢ailioB. XapakTepHble
pasmepsl (hailIoB pazIMUYHBIX TUIMOB (CTPAHMIA TEKCTA, HJIEKTPOHHAS KHUTA,

(dboTorpadus, 3anUCh IECHU, BUACOKIIHI, TOTHOMETPAXKHBIN (QUITHM)

1.6

[Ipunnuner moctpoeHus ¢ainoBsix cucrteM. [lomHoe wms daitna (mamkw,

karanora). [TyTe k ¢aitny (nmanke, kataiory)

1.7

daiinoBelii MeHeKep. PaboTa ¢ daiinamu u mankamu (Katajaoramu): Co3iaHue,

KOIMMPOBaHUE, NIEpeMelIeHIe, TIepeMMEHOBaHNEe U yaajaeHue ¢ailioB U manok




(xatasoroB). [Touck (haiinoB cpencTBaMu OMEPAIIHOHHON CHCTEMBI

1.8

ApxuBanus 1anHbiX. Mcnoap30BaHue mporpaMM-apXxuBaToOpoOB

1.9

1.10

KommnsrorepHblie BUpYCBI U APYTHE BPEAOHOCHBIE IIpOrpaMmsl. IIporpammer s

3allIUTBI OT BUPYCOB

O6benHeHNE KOMIIBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia, BeO-cairT.
CrpykTypa ampecoB BebO-pecypcoB. bpaysep. IlouckoBsie cucremsl. I[lomck
uH(pOpMallUK O KIIOYEBBIM CJIOBaM M N0 H300pakeHuto. J{ocTOoBepHOCTH

uHpopManuy, MoxydeHHo! u3 MiHTepHeTa

1.11

CoBpeMeHHbIE CepBUCHl UHTEPHET-KOMMYHHUKALUI

1.12

CereBoil aTHKET, 6a30BbIC HOPMBI HH()OPMALIMOHHON STUKHU U TIPaBa Mpu padboTe

B cetu MuTtepHer. CtpaTeruu 6e3omacHoro noseaeHus B Miurepuere

Teopernueckue OCHOBBI HH(OPMATHKH

2.1

2.2

2.3

Wudopmanmss — OAHO W3 OCHOBHBIX TIOHSATUH COBPEMEHHOW HAyKH.
WNHudopmanus Kak cBeACHUs, IPEAHA3HAYCHHBIE JJIs BOCIIPUATHUS YETOBEKOM, U
uHbopManMs  Kak  JaHHBIE, KOTOpble MOTYT OBITh  0OpabOTaHbBI

aBTOMaTH3HpOBaHHOﬁ CHCTEeMOH

JIMCKPETHOCTh JJaHHBIX. BO3MOXKHOCTH ONucaHMsI HEMPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX. IHpopMamonHbie mporeccsl —

IMPOLECChI, CBA3aHHBIC C XPAHCHUCM, HpeO6p830BaHI/ICM u nepenaqeﬁ JaHHBIX

CumBoin. Andasut. MomHocTh andasura. PasHooOpasue sS3bIK0B U andaBUTOB.
EcrecTBennble 1 QopmanbHble S3bIKH. AJ(aBUT TEKCTOB HA PYCCKOM SI3BIKE.
JiBonunbIil andasut. KonmnuecTBo BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHALIMI)
(¢ukcupoBaHHOW aIUHBI B JaBoM4YHOM andasurte. [IpeobpazoBanue mobOoOro
andasuTa K 1BOMYHOMY. KOMMUecTBO pa3iaMyHbIX CIOB (PMKCUPOBAHHOM JITMHBI

B ajipaBUTE OMPEICIEHHON MOIITHOCTH

2.4

KOI[I/IpOBaHI/IC CHMBOJIOB OJHOI'O aJ'I(I)aBI/ITa C INOMOIIBKO KOAOBBIX CJIOB B

npyrom andaBute, KOJ0Bas TAOIUIIA, TEKOUPOBAHNE

2.5

2.6

JBonunblii kon. IIpeacTaBiieHHEe OaHHBIX B KOMIBIOTEPE KaK TEKCTOB B
JBOMYHOM ali(haBUTe
NudopmannonHbiii 005EM TaHHBIX. BUT — MUHHMaTbHAS €AMHHIIA KOJTUIECTBA

nH(popManuu — ABOMYHBIN pa3psa. baitt, kunobalT, merabaiT, rurabanT

2.7

CkopocTh Tmepefaud JaHHBIX. EJAWHUIBI CKOPOCTH Tepefadd JTaHHBIX.

Hckaxenue nHpopMauu npu nepeaaye

2.8

Konuposanue tekcroB. PaBHOMepHBbIi Koa. HepaBHoMepHBIi koa. Koguposka




ASCII. Bocbmubutnsie konupoBku. [lomstue o kommpoBkax UNICODE.
JlekonupoBaHue  COOOIIEGHMH C  HWCIOJNB30BAHUEM  PABHOMEPHOTO |

HEpaBHOMEPHOTO Koja. H(popManmoHHbIH 00bEM TeKcTa

OOmiee mpencraBieHUE O MUPPOBOM IMPEACTABICHUH ayIHOBU3YAIBHBIX U

2.9 IPYTHX HENpepblBHBIX AaHHbIX. Koxmposanume nsera. LlBeroBbie Monenu.
Mogens RGB. I'mybuna xonupoBanus. [lanutpa
PactpoBoe u BekTOpHOE mpenctaBieHue u3zoOpakeHuit. I[Tukcens. Ouenka
2.10 nHpopManuoHHOTO 00BEMA TpaduUYeCKUX JaHHBIX JUISI  PacTPOBOTO
H300paXKeHUS
KonmupoBanue 3Byka. PaspsgHocTs M 4yacTtoTa auckpetusanuu. KoamdecTsBo
2.11 KaHanoB 3amuch. OILEHKa KOJUYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C
MPEJCTaBICHUEM M XpPaHECHHEM 3BYKOBBIX (hailioB
3 WudopmanroHHbIe TEXHOIOTHH
31 TexkcToBble JAOKYMEHTBI M HX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHulla, abd3ail,
' CTpOKa, CJI0BO, CUMBOJI)
3. TexkcToBBI mpolLeccOp — HMHCTPYMEHT CO3JaHUs, pPEJAaKTUPOBAHUSA U
' ¢dopmatupoBanus TekctoB. [IpaBuna Habopa TekcTa
PenaktupoBanue tekcra. CpoiictBa cumBoioB. lpudr. Tunsl mpudron
33 (pyOnensle, ¢ 3acedykamu, MOHOIIMpUHHBIE). [lomykupHOE€ M KypcUBHOE
' HauepTranue. CBoilcTBa aOzaleB: TrpaHuUIbl, a03alHBIA OTCTYIN, WHTEpPBA,
BbIpaBHUBaHHE. CTUIEBOE OpMATHPOBAHUE
34 CrpykTypupoBanue uH(MOpMAIMM C TOMOIIBIO CIHUCKOB H  TaOJHIIL
' MHoroypoBHeBble ciucku. JloGaBneHue Tabauil B TEKCTOBbIE JOKYMEHTHI
35 BcraBka n300pakeHuil B TEKCTOBBIE JTOKyMeHTHL. OOTekaHHe H300pa)keHuit
' TEeKCTOM. BKiItoueHre B TEKCTOBBIM JOKYMEHT AMarpaMm u Gopmy
35 [TapameTpsl cTpaHulbl, Hymepanus crpaHull. JloGaBieHue B JTOKYMEHT
' KOJIOHTUTYJIOB, CCHUTOK
[IpoBepka npaBonucanus. PaccranoBka nepeHoOcoB. ['0J10COBOM BBOJ TEKCTA.
3.7 OnTnueckoe pacro3HaBaHHe TEKCTa. KomnbroTepHslii IIEPEBO/L.
Wcnone3oBanue cepBrcoB ceTu MHTEepHET [1s1 00pabOTKH TEeKCTa
38 3HAaKOMCTBO C TrpadUyYEeCKUMH pEAaKTOpaMH. PacTpoBble  PUCYHKH.
' Hcnonb3oBanue rpaduyeckux NpUMHTHBOB
3.9 Omneparmy peaakTHPOBaHUS TpauuecKux OOBEKTOB, B TOM YHCIE LU(PPOBBIX

dororpadumii: M3MeHeHHE pazMepa, oOpe3Ka, TOBOPOT, OTpakeHHWe, paboTa ¢




3.10

3.11

obnacTsiMu  (BbIZIETIEHHE, KOMHMPOBAHHE, 3aJMBKA IIBETOM), KOPPEKIMS IIBETa,
SIPKOCTH ¥ KOHTPACTHOCTH

Bektopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CPEICTBAaMHU TEKCTOBOI'O IIpOLIECCOpa WIKM JPYTHX IporpaMm (IpUIIOKEHUH).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[ToaroroBka MynbTUMEAUHHBIX Tpe3eHTanuid. Cnaia. JloOaBieHue Ha claij

TeKcTa U n300pakeHnit. PaboTa ¢ HeCKOBKUMU claiiiaMu

3.12

8 KVIACC

JloGaBieHue Ha cliaii] ayJMOBH3yalbHBIX TaHHBIX. AHUMaIWs. [ umepcchiiku

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

Teopernueckue 0OCHOBBI HH(OPMATHKH

11

HGHO?;I/IHI/IOHHI)IG " IO3UITMOHHBIC CUCTEMBI CHUCIICHN . AJI(l)aBI/IT. OcHoBanue.
PaSBépHyTaﬂ (I)OpMa 3aIl1Mcu 4uclia. HCpCBO)I B JCCATUYHYIO CUCTCMY YUCCII,

3alMMCAHHBIX B APYTHUX CUCTEMAX CHHUCIICHUA

1.2

1.3

Pumckas cucTtemMa CUHCIICHUS

JlBonuHas cucrema cumcienus. [lepeBon mensix yucen B npenenax or 0 go
1024 B 1BOMYHYIO CUCTEMY cuHclieHus. BocbMepuyHas cuctemMa CUUCIIECHUS.
IlepeBon umcen M3 BOCBMEPUYHOW CHCTEMBbl B JBOMYHYI0 U JIECATUYHYIO
cucrembl u obOpatHo. IllectHaguarepuynas cucrema cuucieHus. IlepeBof
4lycesl W3 IIECTHAALATEPUYHON CHCTEMBI B JBOMYHYIO, BOCBMEPUUYHYIO U

ACCATUYHYIO CUCTEMBI U O6paTHO

14

ApudmeTrrueckne onepanuy B IBONYHON CUCTEME CUUCTICHUS

1.5

Jlormyeckue  BbICKa3biBaHMsS. JIOrMYeckue 3HAYECHHS  BBICKA3bIBAaHUU.
DNeMeHTapHble M COCTaBHbIE BbICKa3biBaHUs. Jlormyeckue omnepanmuu: «u»
(KOHBIOHKI[US, JIOTUYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKINS, JIOTUYECKOE
CIIOKEHHE), «He» (Jlormueckoe oTpuinanue). [IpuopuTer JIOrHYecKux
onepauuid. OnpeneneHue HMCTUHHOCTH COCTABHOTIO BBICKA3bIBAHUSA MPHU
M3BECTHBIX 3HAUEHUSIX HUCTUHHOCTH BXOJSIIMX B HEro0 3JEMEHTapHBIX

BBICKa3bIBaHUU

1.6

Jlornueckue BoIpaxkeHus. [IpaBuna 3amvcu  JIOTUYECKUX  BBIPAKECHMIA.

[TocTpoenne TabIuI HICTUHHOCTH JIOTHYECKUX BhIPAYKEHHIMA

1.7

Jlormdeckune 3jaeMeHThl. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBaMH KOMITIBIOTEPA




ANropuTMBI U IPOrpaMMHUPOBAHUE

2.1

2.2

[lonstue anropurma. VcnoiaHuTenu aaropuTMOB. AJITOPUTM Kak ILIaH
YIIPaBJICHUS UCIIOJIHUTEIIEM

CgoiictBa anroput™a. CriocoObI 3amuicH airopuT™Ma (CIOBECHBIHN, B BUE OJIOK-

CXEMBI, IPOTrpaMMa)

2.3

2.4

2.5

2.6

2.7

2.8

AnroputMuueckre KOHCTpyKuuu. KoHCTpykiusa «ciienoBanuey. JInHeWHbIH
anroput™M. OrpaHUYEHHOCTh JIMHEHHBIX QJITOPUTMOB: HEBO3MOXHOCTb
MPEYyCMOTPETh 3aBUCUMOCTD MOCJIEIOBATEIBHOCTH BBIMOJHIEMBIX AEHCTBHI

OT UCXOAHBIX AAHHBIX

KOHCTp}’KI_[I/IH «BCTBJICHUC)». IIOJIHAs1 M HCIIOJIHAadA (bOpMLI. Brimonnenune u
HCBBIITOJIHCHHUE YCIIOBUS (I/ICTI/IHHOCTB " JJOXXHOCTB BI)ICKaSI:IBaHI/ISI). HpOCTI)IC

" COCTABHBIC YCJIOBUA

KOHCTPYKHI/IFI «IIOBTOPCHUCH. LHUKJIBI C 3aJaHHBIM YHCJIOM HOBTOpCHHﬁ, C

YCJIOBUEM BBIITIOJIHCHH, C HepeMeHHOﬁ OUKJIa

Pa3pabotka g ¢GhopManbHOrO HMCHOIHHUTENS alrOpUTMa, MPUBOJSIIETO K
TpeOyeMoMy pe3yabTaTy NMpU KOHKPETHBIX MCXOAHBIX JaHHbIX. Pa3paborka
HECJIOXKHBIX QJITOPUTMOB C HCIOJB30BAHUEM LMKIOB M BETBICHUN MJIs
yrpaBieHUus (QOpPMaJIbHBIMU HCIOJHUTEISIMU. BBINONHEHHE alrOpuTMOB
BPYUHYIO U Ha KomIbioTepe. CHHTaKCHYeCKHe U Jornyeckue ommnoku. OTkaspl
SI3pik  mporpammupoBanust  (Python, C++, Java, C#, IlIkosbHbIi
Anroputmuyeckuii f3pik). CucreMa nporpaMMHpOBaHUS: PEJAKTOpP TEKCTa
IIPOrpaMM, TPAHCIISTOP, OTIAAUYNUK

Ilepemennast: Tun, uMms, 3HadeHue. Llenble, BEIIECTBEHHBIE M CHUMBOJIBHBIC

NepeMeHHbIE

2.9

2.10

Oneparop npucBauBaHus. ApUPMETHUECKHE BBIPAXKEHHUS U MOPATOK HX
BbluKciaeHus. Onepanyy ¢ LENBIMU YUCIAMM: LIEJOYUCIIEHHOE JIEIICHHUE,

OCTaTOK OT ACIICHHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOr0 YUCjia Ha APYyroc

BerBnenus. CocraBHble YyCIOBHSA (3allUCh JIOTMYECKHUX BBIPDAKEHHH Ha
U3y4aeMoOM s3bIKE IporpamMmupoBaHus). HaxoxkaeHue MuHUMyMa H
MakCUMyMma H3 JBYX, TpE€X M 4YeTbIpEX uyucen. PelleHue KBagpaTHOroO

YpaBHCHUA, UMCIOIICT'O BECIICCTBCHHBIC KOPHU

2.11

JluamoroBasi oOTJiajJKa MPOrpaMM: TMOIIArOBOE BBIMOJIHEHUE, IPOCMOTP

3HAYEHUH BEIIMYUH, OTJIAJOYHBINA BBIBOJI, BEIOOP TOUKH OCTAaHOBA

2.12

[ukn c ycnoBuem. Anroput™m EBinaa st HaxO0XAEHUS HauOOIBIIEro




00IIero AeTUTENS IBYX HATYPaIbHBIX Yrcell. Pa30neHue 3arncu HaTypalbHOTO
Yyclia B MO3UIIMOHHON CHCTEME C OCHOBaHMEM, MEHBIIIMM WK paBHbIM 10, Ha

OTAeNbHbIC TH(PHI

2.13

2.14

2.15

[{uki c nepeMeHHOM. AJIropuTMBI IPOBEPKHU IETUMOCTH OJHOIO IIEJIOT0 YUCIIa

Ha JIpyroe, MIpOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

OO0paboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) IEpEMEHHBIC.
[TocumBonpHast 06paboTka cTpok. [Toac4€T YacTOTHl MOSBICHUS CHMBOJIA B
ctpoke. Berpoennbie hyHKImH 17151 00pabOTKH CTPOK

OmnpepeneHre BO3MOXXHBIX PE3YyJIbTaTOB Pa0OThI aIrOpUTMa TPU 3aJJaHHOM
MHOKECTBE BXOIHBIX JTAHHBIX, OMPEICICHHE BO3MOXKHBIX BXOIHBIX JTaHHBIX,

IMPUBOJAIINX K TAHHOMY PE3YyJIbTATy

9 KVIACC

Kox
1

11

1.2

IIpoBepsieMblii 31€MEHT COAEP/KAHUA

[{udposast rpaMOTHOCTH

I'mo6anbhas cerb MuTepHer. IP-anmpeca y3noB. CereBoe XpaHEHHE JAHHBIX.
MeTtoapl MHAUBUAYATBHOTO U KOJIJIEKTUBHOTO pa3MellleHusl HOBOM MH(opMauu
B MHrepHere. Bonpiime naHHble (MHTEpPHET-IaHHBIE, B YAaCTHOCTH JaHHbIE

COLIMATbHBIX CETEH)

[Tonsstue 00 uHpopmManoHHON Oe3omacHOCTH. YTpo3bl HH(MOPMAILMOHHON
0€30MacHOCTH MPHU padoTe B rI100aTLHOM CETH U METObI TPOTHUBOICHCTBUS UM.
[IpaBuna 6e3onacHoi ayTeHTU(UKAIMH. 3alUTa TUYHOM UH(OPMAIIMK B CETH
WNurepner. be3zonacHele cTpaTermu IOBedeHHWs B ceTH VIHTepHer.
[IpenynpexxaeHne BOBIEUEHUSI B JECTPYKTHBHBIE U KPUMHHAJIbHbIE (OPMBI

CETeBOW aKTUBHOCTH (KHMOepOyIITUHT, (GUIIUHT U Ipyrue Gopmbl)

1.3

Bunsr gestensHoctn B MIHTEpHETE. VIHTEpHET-CEPBUCH: KOMMYHUKAILIMOHHBIE
CepBUCHI (ITOYTOBAs Clyk0a, BUEO-KOH(EPEHII-CBA3b U APYTHE), CIIPaBOYHbIE
CIyObl (KapThl, paclHMCaHus W JApPYrue), MOUCKOBBIE CIYXKObI, CIYKOBI
OOHOBJICHHMSI TPOTPaMMHOIO obOecredueHus U JApyrue ciyxObl. CepBUCH
rocyJapcTBeHHbIX yciayr. OOnaunble XpaHwiuma JgaHHbIX. CpezacrBa
COBMECTHOM pa3pabOTKH JOKyMEHTOB (oHyaiiH-o¢wucsl). I[Iporpammuoe
obecrieueHne Kak BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBBIE U TpaduUecKue

PEeNaKTOPhI, Cpeabl pa3pabOTKH MPOTrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH




2.1

Mopenb. 3amayn, perraeMbie ¢ IOMOIIBI0 MojenupoBanusd. Kiaccudukarmm
mojeneil. MartepuanpHble (HaTypHble) U UH(POPMALMOHHBIE MOJIEINH.
HenpepeiBHble u auckperHele monenu. Mmurannonuele moaenu. Wrpossie
mogenu. OueHKa COOTBETCTBUS MOJENIU MOJIEIUPYEMOMY OOBEKTY U ILIEeNsM

MOACIINPOBAHUA

2.2

Tabmuuneie moaenu. Tabauma Kak IpeCTaBICHUe OTHOIICHUS

2.3

2.4

2.5

ba3el pganspix. OTOOp B TabiMie CTPOK, YIOBIETBOPSIOMIMX 33JaHHOMY

YCJIIOBUIO

I'pad. Bepmmna, pebpo, myts. OpHEHTHUpPOBaHHBIE W HEOPUEHTHUPOBAHHBIC
rpader. JlnmuHa (Bec) peOpa. BecoBas marpuma rpada. JnmuHa myTH MEXIy
BepiirHamu rpada. [louck ontumanbHoro mytu B rpade. Hayansnas BepinHa
(MCTOYHMK) M KOHEYHas BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM rpade.
Brruncnenue koau4ecTBa myTeld B HAIIPaBIEHHOM allKINYecKoM rpade

Hepeo. Kopens, BepmmHa (y3en), 1ucT, pedpo (ayra) nepeBa. Beicota nepesa.
[TonnepeBo. Ilpumepsl ucnonb3oBaHusi JepeBbeB. llepebop BapuaHTOB C

MIOMOIIIBIO JIepeBa

2.6

2.7

[Tonatue w™aremaTuuecko MoOJENH. 3aJaud, pellaeMbleé C TOMOIIBIO
MaTeMaTH4eCKOro (KOMITBIOTEPHOTO) MOJIETIUPOBAHMS. Otnnune
MaTeMaTUYeCKOM MOJEIM OT HAaTypHOM MOJIEIH UM OT CIOBECHOTO

(JuTepaTypHOro) onucaHus o0beKTa

OTalbl KOMIIBIOTCPHOI'0 MOJCIIMPOBAHUSA: TMOCTAHOBKA 3a4avH, IOCTPOCHHUC
MaTeMaTH4YeCKOM MOICIIH, nporpamMmmHasl  p€ajnu3anus, TCCTUPOBAHUC,
MMPOBCACHNUEC KOMIIBIOTCPHOT'O OSKCICPUMCHTA, aHAJIN3 ¢€ro pe3yJibTaToB,

YTOUYHEHUE MOJIEIIH

ANTOPUTMBI U TPOTPAMMUPOBAHHE

3.1

Pazbuenmne 3amaun Ha moazamauu. CocTaBiIeHUE AJITOPUTMOB M MPOTPaMM C
WCIIOJIb30BAaHUEM BETBJIEHUM, LIMKIOB M BCIIOMOTATEIbHBIX AJTOPUTMOB IS

YIpaBJICHUA UCIIOJIHUTEIIEM NJIW APYTUMU UCIIOJIHUTCIIAMU

3.2

Tabnuunple BennuuHbI (MaccuBbl). OgHOMEpHBIE MaccuBBL. COCTaBICHHUE H
OTJIaJIKa TIPOTpamMM, PEATH3YIONIUX THUIIOBBIE aJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OJHOM U3 SI3BIKOB MPOTPAMMHUPOBAHHUS
(Python, C++, Ilackams, Java, C#, IlIkomapHbI AnroputMudeckuii SI3bIK):
3aM0JTHEHUE YMCIOBOTO MAacCHBa CIyYaHBIMH YHCIAMH, B COOTBETCTBHUH C
dbopMyIoit uiu myTéM BBOJA YHCET, HAXOXKJIEHUE CYMMBI 3JIEMEHTOB MacCHBa,

JIMHEUHBIM TIOWCK 3aJ]aHHOTO0 3HAYCHHS B MACCHBE, IOACUET BJIEMEHTOB




3.3

3.4

MaccCuBa, YAOBJICTBOPAIOIIUX 3aIaHHOMY YCJI0BU1O, HaxX0XJICHHUC

MHHUMAJIBHOI'O (MaKCI/IMaJ'IBHOFO) 9JICMCHTa MacCHBa. COpTI/IPOBKa MacCCHBa

O6pa60TKa IIOTOKAa MJAaHHBIX: BBIYUCIICHHUE KOJIMYECTBA, CYMMBI, CPEIAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHHHMAJIbHOI'O W MaKCHMaJIbHOI'O 3HA4YCHUA 5JICMCHTOB

IMOCJICA0OBATCIIBHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

VYmpasnenue. Curnan. O6paTtHast cBs3b. [lorydeHue curHaiaoB oT IU(POBBIX
JaTYUKOB (KacaHus, pAcCTOSIHUS, CBETa, 3Byka M jpyroro). IIpumepsl
UCIIONIb30BAaHUsl TMPUHIUIA OOpaTHOM CBA3M B CHCTEMax YIIPaBJICHUSA
TEXHUYECKUMU YCTPOMCTBAMHU, B TOM uucjie B pobdororexHuke. [Ipumepsl
pOOOTU3MPOBAHHBIX  CHUCTEM  (cUCTeMa  yIOpaBleHUS  JBUKCHHEM B
TPaHCIIOPTHOM CUCTEME, CBapOyYHas JMHUS aBTO3aBOJa, aBTOMATU3UPOBAHHOE
yIpaBieHUEe OTOIJICHMEM JOMa, AaBTOHOMHAas CHCTEMa  YIpaBJICHUS

TPAHCIIOPTHBIM CPEACTBOM U JIPYTUE CUCTEMBI)

WNudpopmanoHHbIe TEXHOIOTUU

4.1

[TonsiTue 00 31MeKTPOHHBIX Tabuuuax. TUIbl TaHHBIX B sUEHKaX 3JIEKTPOHHOMN
tabnuuel. PenaktupoBanue u opmatupoBanue tTadbnuil. BerpoeHHble GyHKIIMN
JUIS TIOMCKa MaKCUMyMa, MUHUMYMa, CYMMBI U CPEJIHEro apu(pMeTHYeCcKoro.
CopTtupoBKa [aHHBIX B BbLIEJIEHHOM jauamnazoHe. [loctpoenune amarpamm
(rucrorpamMma, Kpyropas JuarpaMma, TodeuHas Auarpamma). Beibop Tuma

AuarpaMMbl

4.2

4.3

4.4

[IpeobpazoBanue Gopmyn mpu konmupoBanuu. OTHOCUTENbHASI, AOCOIOTHAS U

CMCHIaHHasg aapecauns

Y cOBHBIE BBIYUCIIEHUS B OJIEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U TOJICUYET
3HAYCHHM, OTBEYAIONIUX 3aJaHHOMY yclioBUI0. OOpaboTka O0IBIITNX HAOOPOB

JaHHBIX. YnceHHOoe MOZACIIUPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_[aX

Posib H(pOpPMAIMOHHBIX TEXHOJIOTHI B Pa3BUTUU YKOHOMHMKH MHpa, CTPaHBI,
pernoHa. OTKpbITEIE OOpa3oBareibHble pecypchl. [Ipodeccun, cBsizaHHBIE C
uHPOpPMATUKON ¥  HMH()OPMAIIMOHHBIMU  TEXHOJOTHSAMM:  BeO-aAM3aiiHep,
MPOrPaMMUCT, Pa3pabOTUYUK MOOWIBHBIX NPUIIOKEHUH, TECTHPOBIIUK,
ApPXUTEKTOpP MPOTrPaMMHOr0 OOECIeYeHHs, CIEHUAIUCT M0 aHAINW3Y JaHHbIX,

CUCTEMHBIN aIMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpaMMbl OCHOBHOI0 0011ero odpasopanusi Ha ocHose PI'OC

1

3HaTh (IOHUMATBh)

11

1.2

2.1

Brnagenne OCHOBHBIMH TIOHATHSMHU: HWHQOpMAIMS, Tiepeaaya,
XpaHeHue U 00padoTkKa HHPOPMAIIMH, aJITOPUTM, MOJIENb, IU(PPOBOI
MPOAYKT M WX WCIONB30BAaHUE JUIS PEHICHHS YYEOHBIX U

INPAaKTUYICCKUX 3adav

BJIaILCHI/IC IMOHATHUAMMU: BBICKA3bIBAHUEC, JIOrMYCCKasA oOIlcpanusd,

JIOTHYECKOE BBIPAKCHUE
Ymers

YMmenue OneprupoBaTh CAMHUIAMU U3MCPCHUA I/IH(I)OpMaI_[I/IOHHOl"O

00BEMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2

YMeHue 3anuchiBaTh U CpaBHHBAThH Ienble yucia oT 0 go 1024 B
Pa3IMYHBIX MMO3UIMOHHBIX CHUCTEMaX CUMCIEHUS C OCHOBaHUSIMU 2,

8, 16, BEIOJIHATH apuPMETHIECKHE OTIEPAIIMK HAJl HUMU

2.3

VYMmenue KOAUpOBAaTb U ACKOAUPOBATH COO6HI€HI/I$[ 10 3aJJaHHBbIM
npaBujiaM; TIIOHUMAHHUEC OCHOBHBIX IIPUHOHWIIOB KOJAUPOBAHUA

nH(}OpMaLIUK pa3IMYHON IPUPOJIBI: TEKCTOBOM, IpadnyecKoii, ayino

2.4

VYMeHnne 3almchiBaTh JOTHUCCKHE BBIPAXKCHUA C HCIIOJB30BAHUCM
JAU3BIOHKINHW, KOHBIOHKIIUW U OTpULlaHUA, OTIPCACIIATE NCTUHHOCTD
JJOIT'MYCCKUX BBIpa)KeHHﬁ, €CJIN HU3BCCTHBI 3HAYCHUA HCTHUHHOCTH
BXOJAIIIHUX B HETO NIEPEMEHHBIX, CTPOUTDH Ta6J'II/II_[I)I NCTUHHOCTHU AJIA
JJOT'MYCCKUX BLIpa)KeHHﬁ; 3aIlIMCBIBATh JIOTUYCCKHUC BLIPAKCHHA Ha

M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS

2.5

YMeHue CoCTaBisATh, BBINONHITH BPYYHYIO U Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ AITOPUTMbI Sl YNPABICHHUS  HMCIOJHUTEISIMU
(YUepenamka, YepTéXHUK W JOpyrue); co3maBaTh WU OTJIAXKHUBATH
pOrpaMMbl Ha OJTHOM U3 S3bIKOB IporpammupoBanus (Python, C++,

[Tackanp, Java, C#, IllkonapHBII ANTOpUTMUYECKUA SI3BIK),




peanu3yonme HEeCIOXKHbIE alrOpUTMbI  O00paOOTKH  UYHCIIOBBIX
JAHHBIX C UCIIOJIb30BAHUEM LIMKJIOB U BETBJICHUI; yMEHHE pa301BaTh
3a/la4d Ha I10J3aJa4d, MCIIOJIb30BATh KOHCTAHTHI, IIEPEMEHHBIE U
BBIPQ)KEHUSI  PA3JIMYHBIX  TUIOB  (YHUCIOBBIX,  JIOTMYECKHUX,
CHUMBOJIbHBIX);  AQHAJIM3UPOBAaTh  NPEIJIOKEHHBIH  AJITOPUTM,
ONpEACIATh, KaKhe pe3yJbTaTbl BO3MOXHBI IIPU  3aJaHHOM

MHOKECTBEC HCXOJHBIX 3HAUCHUI

2.6

YMeHHe 3amucaTh Ha H3y4aeMOM S3bIKE INPOrpaMMMPOBAHUS
AIrOPUTMBbI IPOBEPKH JACIUMOCTH OJHOTO LIEJIOT0 YUCia Ha JPYyroe,
IIPOBEPKU HATYpaJIbHOI'O YHUCIIa HA MPOCTOTY, BbLAEICHUS TUDD U3
HaTypaJlbHOI'O YHCJIA, NOMCK MAaKCUMyMOB, MHUHHUMYMOB, CYMMBI

YHCI0BOH IMOCIEIOBATEILHOCTH

2.7

Brnanenune ymeHueM OpUEHTUPOBATHCS B UEPAPXUUECKOM CTPYKTYpE
(daiimoBoit  cucrembl, paboratb ¢ (ailloBoK  cHCTeMOM
MEPCOHATBPHOTO KOMITBIOTEPA C HCIOJIB30BAaHHEM TIPadUIeCKOro
uHTepdeiica, a UMEHHO: cO37aBaTh, KOMHPOBATh, IEPEMEIATh,

MIepEeUMEHOBBIBAaTh, YAAJIATh U apXUBUPOBATh (ailyibl U KaTajJoru

2.8

2.9

2.10

Bnanenue YMEHUSMH u HaBBIKAMHU HCIIOJTH30BaHUS
MH(OPMAIIMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHH JJIs TIOMCKA,
XpaHeHusi, o0pabOTKH U Tepefaud U aHaju3a Pa3IudYHBIX BUOB
uHpopMaIu

YMeHue BrIOUpaTh Crocod MmpeIcTaBlIeHUs JaHHBIX B COOTBETCTBUU
C TIOCTaBJIEHHOM 3a/1aueii (Ta0nuIbl, CXeMbl, rpaduKu, AHarpaMmab)
C HCIIOJIb30BAHMEM COOTBETCTBYIOLIUMX MPOrPaMMHBIX CPEACTB

00pabOTKH JaHHBIX

YMenue ¢opmanuzoBaTh W CTPYKTypUPOBaTh WHGOPMAIIHIO,
WCTIONB3YSl DJIEKTPOHHBIE TaOMWIBI i O0OpabOTKH, aHanmM3a |
BU3yaJIU3allMd YUCIOBBIX JaHHBIX, B TOM YHCJIE C BBIJACICHHEM
quarna3oHa TaONWLbl U YINOPSJIOYMBaHHEM (COPTUPOBKON) €ro
AJIEMEHTOB; YMEHUE MMPUMEHSTH B AIEKTPOHHBIX TabmuIax Gpopmysl
JUIs  pacy€TOB C  HUCIIOJIb30BAHMEM BCTPOCHHBIX  (DYHKLIHH,
a0COJIIOTHOM, OTHOCHUTEILHOMH, CMEILIaHHOM aJpecanuu;
WCIIOJIb30BAaTh  JJIGKTPOHHBIE  TaOMMLBI  JUISI  YUCJIEHHOTO
MOJEIUPOBAaHUS B MPOCTHIX 3ajladyaX U3 Pa3HbIX MPEIMETHBIX

oOJacreit




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D
IO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

1 Hudposas rpaMOTHOCTH

@aiinel U manku (katanoru). [IpuHIMIBL MOCTpoeHUs (HaMIOBBIX
cucteM. [TotHoe nms daiina (manku). [1yTe k daiiny (manke). Pabora
¢ ¢ailaMu W KarajoraMu CpeICTBaMU ONEPAIIOHHOW CHCTEMBI:
#HHH#Par###1.1 CO3JaHWe, KONMUPOBAHHE, IEpeMeIIeHne, IEePEUMEHOBAaHUE U
ynanenue (aitioB u manok (katayioros). Tumbl daitmoB. CBoiicTBa
(daiimoB. dDaiinoBeiii  MeHemkep. Ilouck ¢aimoB  cpeacTBaMu

ONEPalMOHHON CHCTEMBI

O0benuHeHne KOMITBIOTEPOB B ceTh. CeTh MHTEpHET. BeO-cTpanua,
BeO-caiit. CTpyKTypa aznpecoB BeO-pecypcoB. bpaysep. IlouckoBbie
1.2 cucteMbl. Ilouck wuH}OpmManuu MO KITIOYEBBIM CIIOBaM U TI0
n3obpaxenuto. JlocroBepHOCTh HWHGOPMALMK, TONYYCHHON U3

Hurepuera. IP-anpeca y310B. CeTeBoe XpaHEHHUE JTaHHBIX

2 Teopernueckue 0CHOBBI HH(OPMATUKH

JIMCKpETHOCTh J1aHHBIX. BO3MOKHOCTH OMMCAaHHUS HENPEPhIBHBIX

00BEKTOB M MPOIECCOB C MOMOIIBIO JUCKPETHBIX JaHHBIX.

CumBon. Andasur. MourHocTs andasurta. J[BouuHbld andaBwur.

KonnuectBo  BCEBO3MOXKHBIX  CIIOB  (KOJOBBIX  KOMOWHAIUi)

(¢uKcupoBaHHOH JUIMHBI B ABOMYHOM aidasure. IIpeoGpazoBanue

moboro andaButa K ABOMYHOMY. KOJTMYECTBO pa3IHYHBIX CIIOB
”1 (uKCUPOBaHHO JUTHHBI B aJihaBUTE ONpeAeIEHHON MOIIIHOCTH.

' KonupoBanne cCUMBOJIOB OJHOTO aidaBUTa C TOMOIIBI0 KOJIOBBIX
CIIOB B Jpyrom aiudasure, KojaoBass TaOJHIA, IEKOIUPOBAHHE.
KonnpoBanue tekcroB. PaBHOMepHBI kKon. HepaBHOMEpHBIN KOA.
Komupoka ASCIIl. BocbmubutHeie koaupoBku. Ilonsitne o
KOJIMPOBKAX UNICODE. JlexoaupoBaHue cooOIIeHnii ¢

HUCIIOJIB30BAHHNEM PAaBHOMCPHOI'O u HCPAaBHOMCPHOT'O Kozaa.

NudopmannonHblii 00bEM TeKCTa

25 Nudopmanmonnbiii 00bEM MaHHBIX. BUT — MUHUMAanIbHAs €IUHUIIA

KoJIM4yecTBa HH(PpOpMaIuN — TBOMYHBIN pa3psia. EquHUIbI n3MepeHus




nH(OpMAIMOHHOTO 00bEMa NaHHbIX. buT, 0alT, KuIoOaiT, Meradair,
rurabaiit. CKOpoCTh Tepeladyd JaHHBIX. EJIUHUIBI CKOPOCTH

repeiayn JaHHbIX

2.3

Komuposanue nsera. L[BeroBbie monenu. Moaens RGB. I'myOuna
koaupoBanus. [lanutpa.

PacTtpoBoe u BekTOpHOE TpelcTaBieHHe H300pakeHui. I[lukcens.
Onenka wuH(OpPMALMOHHOTO O00bEMA Trpa@UUecKuX TaHHBIX s

pacTpoBOro u300paxeHus

2.4

2.5

2.6

Konnposanue 3Byka. Pa3zpsaHocts u yacrora 3anucu. KommdecTsBo
KAaHAJIOB 3aIMCH.
OIIGHKa KOJIMYCCTBCHHBIX mapaM€eTpoB, CBA3aHHBIX C

MMpEACTAaBJICHUEM U XPAHCHUCM 3BYKOBBIX q)aﬁJIOB

Heno3unmoHHbIe W TIO3UIIMOHHBIC CHUCTEMBI CUMCIICHUS. AJI(aBHT.
OcnoBanue. Paspépuyras Qopma 3anucu uucina. IlepeBog B
JNECATUYHYI0 CHCTEMY YHCEN, 3allUCaHHBIX B JPYI'HX CHCTEMax
CUUCIICHUSI.

Pumckas cuctemMa CUMCICHHS

JIBonuHas cuctema cuucienus. [lepeBoa nenpix yucen B npenesnax ot
0 o 1024 B nBOMYHYIO CUCTEMY cuncieHusl. BocbMepruuHas cucrema
cuncyienus. [lepeBos yrcen u3 BOCbMEPUYHOM CUCTEMBI B IBOMUHYIO
U JIECATUYHYIO cucTeMbl U oOpaTHo. [llectHamnaTepuynas cuctema
curciienusi. [lepeBon 4mcen W3 IMIECTHAIIATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPHUHYI0 M JCCSITHUUYHYIO CHCTEMBI U OOpaTHO.

ApudmeTrrueckue onepanuy B IBOMYHON CUCTEME CUUCTICHUS

2.7

Jlornueckue BbICKa3bIBaHMs. JIOrMuecKnue 3HAYECHUS BBICKA3bIBAHMIA.
DneMeHTapHbIE U COCTABHBIE BHICKA3bIBAHUS. JIOTHUECKUE ONIEPALIUN:
«» (KOHBIOHKIUS, JJOTHYECKOE YMHOXKEHUE), «UIN» (IU3BIOHKIIHS,
JIOTHYECKOE CIIOKEHHE), «He» (Joruueckoe orpuuanue). [lpuopurer
Joruueckux onepanuil. OnpeneneHue HCTUHHOCTH COCTABHOTO
BBICKA3bIBAHUs, €CIIM U3BECTHBI 3HAYECHUS] UCTUHHOCTU BXOISILUX B
HEro DJIEMEHTapHBIX BbICKA3bIBaHUU. Jlormueckue BBIpaXKCHHUS.
[IpaBuna 3amucu Jorudyeckux BbIpaxkeHui. IlocTtpoenue TabiuIy

UCTHUHHOCTH JIOTUYCCKUX BI)Ipa}KeHI/Iﬁ

2.8

Jlormyeckne 3JIEeMEHTBH. 3HAKOMCTBO C JIOTHYECKMMH OCHOBaMU

KOMIIBIOTEpa




2.9

HemnpepsiBable U JTUCKpeTHBbIE MoAeNd. VMHUTAIIMOHHBIE MOJCIIH.
Urposeie moaenu. OneHKa aaeKBaTHOCTH MOJIEIH MOACIUPYEMOMY

00BEKTY M LEJSIM MOJCIINPOBAHUS

2.10

Tabnuunbie moaenu. Tabnuua kak npeacraBiaeHue oTHowEHUs. ba3bl
naHHbIX. OTOOp B TabiMIe CTPOK, YJOBJIETBOPSIOMINX 33aJaHHOMY

YCIIOBUIO

211

2.12

I'pap. Bepmmna, pebpo, 1nyts. OpHEHTUpOBaHHBIE U
HeopueHTHUpoBaHHbBIE Tpadsl. JlnnHa (Bec) pedpa. BecoBas marpuria
rpada. [[nmuaa mytn Mexay Beprimaamu rpada. [Tornck onTuMansHOTo
nytu B rpade. HauanbHast BepiivHa (MCTOUYHUK) U KOHEUHAs! BEpIIMHA
(cToK) B OpHeHTHPOBAHHOM rpade. Berancienne KonmuecTsa myTei B
HaIpaBJIEHHOM allUKJINYeCKoM rpade

HepeBo. Kopenb, BepmmnHa (y3en), JTUCT, pedpo (ayra) nepesa.
Bricotra nepea. IlommepeBo. Ilpumepbl MCHOIB30BaHUS JI€PEBBEB.

[TepeGop BapuaHTOB ¢ TOMOIIIBIO JIepeBa

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

3.2

CsoiictBa anroputma. CriocoObl 3amucu anroputMma (CIOBECHBIH, B
BUJIe OJIOK-CXEMBI, POrpamMma).

CocraBneHne aaropuTMOB U TPOTpaMM C  HCIIOJIB30BAHUEM
BETBJIICHUH, LMKIOB M  BCIIOMOTaTENbHBIX alTOPUTMOB IS
ynpasneHusi ucnonHuteneM (PoOor, UYepenamka, YepTé&xHuK U

npyrue). BeinonHeHne anropuTMOB BPYUHYIO U Ha KOMIIBIOTEpE

S3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#,
IkonpHBINA ANTOpUTMUYECKHUH S3bIK).

Cucrema mpOTpaMMHPOBAHUS: PEJAKTOp TEKCTa MPOTPAMM,
TPAHCIATOP, OTIATIHK.

[lepemennas: Tum, ums, 3HadeHwe. llenmble, BelIECTBEHHBIE W
CHUMBOJIbHBIC IIEPEMECHHBIE.

Omneparop npucBanBaHus. ApupMeTHIECKUE BHIPAKEHUS U TIOPSI0K
X BeMHUCIeHUs. Onepanuy ¢ IEeNbIMA YUCIAMHU: IEeJIOYUCICHHOES
JIeNIeHre, OCTaTOK OT jeneHus. BerBienus. CoCTaBHBIC YCIOBHS
(3amuch  JIOTMYECKWX  BBIPAKCHUH  HAa  M3yd4aeMOM  SI3BIKE
nporpaMMmupoBanus). Haxoxnenne MUHIMYyMa

¥ MaKCHUMYMa M3 IBYX, TPEX U YETHIPEX uuncen. Perenue KkBaapaTHoro

YpaBHCHH, UMCIOIICTO BCIICCTBCHHBLIC KOPHH. ]_[I/IKJI C YCJIOBHCM.




3.3

Anroputm EBxinpa s HaXOXICHHS HauWOONBIIET0 OO0IIEro
JeNuTeNsl  JIBYX  HAaTypalbHBIX uucen. PasOuenue 3amucu
HaTypaJIbHOI'O 4YHUCJIa B IIO3UIMOHHON CHCTEME C OCHOBaHHEM,
MEHBIIUM WK paBHbIM 10, Ha oTaenbHble [HUGpPBL. [Hukmn c
MIEPEMEHHON. AJTOpPUTMBI NPOBEPKH AECIMMOCTH OJHOTO IIEJIOr0

yyclia Ha Ipyroe, IpOBEPKU HATYPaJbHOTO YMCIIa Ha IPOCTOTY

O6paboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC)
nepemennble. [locumBosbHAsE 00paboTka cTpok. Iloacuér 4acTOThI
MOSIBJICHHSI CUMBOJIa B cTpoKe. BeTpoeHHbIe yHKIMHU JU1st 00pabOTKH

CTPOK

3.4

OmnpeneneHre BO3MOXHBIX PE3YJIbTAaTOB pabOThl aJropuTMa IpU
JAHHOM MHO>KECTBE BXOJIHBIX JIaHHBIX, OIPE/ENIECHUE BO3MOXKHBIX

BXOJAHBIX JAaHHBIX, IPUBOJAIINX K JAHHOMY PC3YyJIbTaTy

3.5

TaOnuunble BenmuuuHbl  (MaccuBbl). OJHOMEpPHBIE  MAacCCHUBBI.
CocraBieHue u OTJIaJKa NPOTrPaMM, pPEATUIYIOIUX TUIIOBBIE
IrOpUTMBI 00PAOOTKH OTHOMEPHBIX YHCIOBBIX MACCUBOB, HA OJHOM
u3 sA3bIkOB mporpammupoBanus (Python, C++, Tlackans, Java, C#,
IkonpHBIH  ANTOpUTMHYECKUN SI3BIK): 3alOJIHEHHE YHCIOBOIO
MaccHBa CIy4yalHbIMM YMCJIAaMH, B COOTBETCTBUM C (popMynol uiu
NyTéM BBOJA YHCEN, HAXO0XJEHHWE CYMMBbI 3JEMEHTOB MAaccCHBa,
JUHEWHBIH TOUCK 33aJaHHOTO 3HAYeHHs B MAacCHBE, MOJCYET
9JIEMEHTOB MacCHBa, YJOBJIETBOPSIOUIMX 3aJaHHOMY YCJIOBHIO,
HaX0XXJCHHEe MHUHHMMAJIbHOIO (MaKCHMAJIBHOTO) 3JIEMEHTa MacCHBA.
CoptupoBka MaccuBa. OOpaboTKa IMOTOKa JaHHBIX: BBIYHCIICHHUE
KOJINYECTBA, CYMMBI, CPETHET0 apu(pMETUYECKOT0, MUHUMAJIBHOTO U
MaKCHUMaJbHOTO  3HAUEHUS  DJJEMEHTOB  IIOCJIEI0BATEIBHOCTH,

YIOBJIETBOPSIOLIUX 3a/1aHHOMY YCJIOBHIO

3.6

VYmupasnenue. Curnan. OOpartHas cBs3b. [lomydeHue curHajaoB OT
M(POBBIX JAaTUYMKOB (HANpUMep, KacaHWsl, pPACCTOSIHH, CBETa,
3ByKa). IIpumepsl HCMOIB30BaHUS TPHUHITUIIA OOpAaTHON CBSI3U B
CUCTEMax YIPaBICHUS TEXHUYECKUMH YCTPOMCTBAMH C ITOMOILBIO

JaTYUKOB, B TOM YHCJIC B pO6OTOTeXHI/IKe

HNudopmannoHHble TEXHOJIOTUH

4.1

TexkcToBble NOKYMEHTBHI M WX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHHIIa,

a03ar1, cTpoka, CII0BO, CUMBOI).




4.2

TexcToBBIN MPOIIECCOp — MHCTPYMEHT CO3JaHUs, PEAAKTHPOBAHUS U
(dbopMaTupoBaHus TEKCTOB. [TpaBuna Habopa TEKCTa.
PenaktupoBanue Ttekcra. CBoiictBa cumBosioB. Ilpudt. Tumns
mpudToB (pyodieHbIe, ¢ 3aceukaMu, MOHOIIUPUHHBIC). [TomyxupHoe
U KypcuBHOe HauepTanue. CBOHCTBa a03aleB: TpaHUIIbI, a03aIlHbIHI
OTCTYII, UHTEPBaJ, BoipaBHUBaHuE. [lapameTpsl cTpanuisl. CtusiesBoe
dopmatupoBanue. CTpykTypupoBaHue HH()OPMAIMH C MTOMOIIBIO
CHUCKOB U Tabmu1. MHOroypoBHeBbIe criuckd. Jlob6aBiienue Tadiuil B
TEKCTOBBIC JIOKYMEHTHI. BcTaBka w300pa)keHHHd B TEKCTOBBIC
nokyMmeHTel. OOTekaHue wu300pakeHUH TeKcToM. BiitoueHue B
TEKCTOBBIA JIOKYMEHT nuarpamm, (Gopmyi, HyMepalu CTpaHHII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYT'HX 3JIEMEHTOB

PactpoBeie pucynku. Mcnonb3oBanue rpaduyecKux NPUMUTHBOB.
Omnepanyu penakTUpoBaHHs TrpauyecKnx OOBEKTOB, B TOM YHCIE
nudpoBex ¢doTorpaduii: U3MEHEHHE pa3Mmepa, oO0pe3ka, MOBOPOT,
oTpakeHue, paboTa ¢ obmacTsiMu (BbIICIICHNE, KOTUPOBAHUE, 3aJTUBKA
I[BETOM), KOPPEKIUs 1IBETa, SPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOSHHBIMHE CPEJICTBAMHU
TEKCTOBOTO TMpOIIeccopa WIM JPYTUX TMporpamm (MPHIOKEHUN).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

4.4

[ToaroroBka mMynbTUMEeAUHBIX npe3eHTanuii. Cnain. JloOaBneHue
Ha CJaiiJ TeKcTa U n300pakeHui. Pabota ¢ HECKONMBKUMU ClaliaMHu.
JloGaBieHue Ha ciaiJl ayAMOBHU3YyalbHBIX JaHHBIX. AHUMAIUS.

I'mnepcceslinku

Tunsl JaHHBIX B siYEHKax 3JEKTPOHHOM Ta0nuibl. PenaktupoBanue u
dbopmatupoBanue Tabmuil. BcerpoeHHble GYHKIMU [UIsI TIOMCKA
MaKCUMyMa, MHUHHUMYMa, CYMMBI U CpPEIHEro apupMeTHYeCKOro.
CopTupoBKa J[JaHHBIX B BBIJEICHHOM Juamna3oHe. I[loctpoenue
auarpamMMm  (TUCTOTpaMMa,  KpyroBas — JudarpamMma, TOYEYHas
nuarpamma). Beibop tuma muarpammbl. [IpeoOpaszoBanue dopmyn
npu KomupoBaHUU. OTHOCHUTENbHAs, aOCOMIOTHAS W CMEIIaHHAS

aapecanus

4.5

VY clioBHBIE BEIUMCIICHUS B AJIEKTPOHHBIX Tabnumnax. CyMMHUpOBaHUE U
MOACYET 3HAYEHWH, OTBEUAIOIINUX 3aJaHHOMY yciaoBuio. OOpaboTka

OompmMX HAOOPOB JaHHBIX. YHCIEHHOE MOJECTUPOBaHHE B




JNEKTPOHHBIX TAOJIHIIAX




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



