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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO O0IIIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxke dhemepanpbHOU paboyeit MporpaMMbl BOCITUTAHUS.

[Iporpamma 1o wuHMOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0IIel
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpOBHE, YCTaHABIMBAET 0053aTE€IbHOE MPEIMETHOE
coJiep>KaHMe, MPEAYyCMATPUBAET €r0 CTPYKTYPUPOBAHUE TIO pa3jieiaM U TEMaMm.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAET KOJTUUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEePUCTUKU YU4EOHOro MaTepuaia Jyisl KaXI0ro Toja U3y4YeHHs], B TOM YHCIIe
JUISL COZIEPKATENBHOTO HAMOJHEHUS Pa3HOrO0 BUJA KOHTPOJIA (MPOMEKYTOUHOU
aTTeCTallH oOyyJaromxcs, BCEPOCCUNCKHUX MIPOBEPOYHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOpPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPAMM, TEMATUYECKOTO IJIAHUPOBAHUS KypCa YUUTEIIEM.

[ensmMu wu3ydeHuss UHGOPMATUKA HA YpPOBHE OCHOBHOTO  OOIIETO
0o0pa3oBaHUs SIBISIOTCS:

(GbopMHpOBaHWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTIIKCHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET Pa3BUTUSA TPEICTaBICHUU 00
uHpOpPMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOIECTBa, IOHUMAHUA POJM HWH(OOPMAIMOHHBIX MPOLECCOB,
WH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUHA B YCIOBHUAX
1idpoBoit TpaHchopMaIIii MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIECTBa;

o0ecrieyeHrne YCJIOBUHM, CIHOCOOCTBYIOIIMX PA3BUTHIO aJITOPUTMUYECKOTO
MBIIJICHUS KaK HEOOXOJUMOTO YCIIOBUA NPOGECcCUOHANBHOU JEATEIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOIaramllero crnocoOHOCTb
oOyuyaronierocss pa3OMBaTh CIOXKHBIE 3aauyud Ha OoJiee MPOCThIE TOA3aauH,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh Mark s
JOCTIKEHUSI pe3yJibTaTa U Tak JaJiee;

dbopMUpOBaHUE U pPa3BUTHUE KOMIIETCHIIMM OOy4ammmxcs B 00JacTu
WCIIOJIb30BaHUsl MHPOPMAITMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTHI, B TOM YHCIIe
3HaHWW, YMEHUH M HaBBIKOB pPaldOTHl C HH(OpMalMen, MporpaMMHUpPOBaHUS,
KOMMYHUKAIIM B COBPEMEHHBIX NHU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YYaIoerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHUS K MH(GOPMALIUU
C y4€TOM MPABOBBIX U 3TUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMIICHUS K
OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U



CO3UJATEIIPHON JEATENHPHOCTH C TPUMEHEHHUEM CPEeACTB WH(OOPMAIMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HMHMOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUsI U BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(DOPMaAIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  NPUMEHEHHs]  WHMOPMATHKH, TPEKIE  BCETO
nH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANTBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NeSTETLHOCTH.

W3yuenne wH(DOpMATHKM  OKa3bIBa€T CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHpOBaHHE MHPOBO33PCHUS OOYUYAOIIETOCS, €r0 >KHU3HCHHYIO ITO3HITHIO,
3aKJ1a/JbIBAa€T  OCHOBBI  TOHMMAHUS  TPUHIUIOB  (QPYHKIIMOHHPOBAHUS U
UCITIOJIb30BaHUSI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW NEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTHXKEHHWM  COBPEMEHHOW  UMBWIM3auuMu.  MHoOrue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JIeATEILHOCTH, OCBOSHHBIC OOYJAIOITUMUCS TPU
U3y4eHUU MHGOPMATHKHU, HAXOJIT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoliecca TMPU M3YYEHUW JAPYTUX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUSAX, CTAHOBATCS 3HAYMMBIMHU IJI1 (POPMHUPOBAHHUS KAueCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YIHTATOB O0YUCHUSI.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmarruka» — chopmMupoBarh y
0OyJaromuXxcs:

MOHUMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIHOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKEHHS, TPEICTABICHUS 00 HMCTOPHH W TEHIACHIIUAX Pa3BUTHS
uH(popMaTHKHU TIeproia udpoBoit TpanchopmaIiu COBpEMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHUS W HaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYCCKON JEATEIbHOCTH, JJII MX PEIICHUS C MOMOIIbI0 WH(POPMAIMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKM (POPMAJM30BAHHOTO OMKCAHHUS ITOCTABICHHBIX
3amad;

0a3oBbie 3HaHHUS 00 WHGOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O
MaTeMaTHYeCKOM MOJICIIUPOBAHUY;

3HaHHE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHMS JJI TOCTPOEHUS AJITOPUTMOB pEUICHUs 3ajad MO0 MUX MaTeMaTH4YeCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTABJICHHUS MPOCTBIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



yMEHHSI ¥ HaBbIKM 3(P(EKTUBHOTO HCIIOJIB30BAHUS OCHOBHBIX THIIOB
NPUKJIATHBIX TporpamMm (MIPUIIOKEHUH) 0011ero Ha3HaYeHUs U UH(POPMAIIMOHHBIX
CUCTEM ISl PEIIEHUSI C UX MOMOIIBIO MPAKTUYECKUX 3aj]lay, BilaJeHHe 0a30BbIMH
HOpMaMu HH(OPMALMOHHONW OSTUKM M TIpaBa, OCHOBaAaMM HWH(POPMAIMOHHOM
0€30IIaCHOCTH;

YMEHUE T'PaMOTHO HHTEPIPETUPOBATH PE3YJbTaThl PEUICHUS NPAKTHUYECKHX
3aJa4 C TOMOIIBI0 WH(GOPMAIIMOHHBIX TEXHOJIOTHHA, MPUMEHSTH IOIYYCHHbIE
pe3yNbTaThl B IPAKTUYECKON AESITEIbHOCTH.

Ilenn u 3agauM u3ydyeHUss MUH(MOPMATHKM HA ypPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsI ONpPENEISAIOT CTPYKTYpy OCHOBHOIO COAEpKAHHUS —y4eOHOTO
IpPEeIMETA B BUJE CIACAYIOMIMX YETHIPEX TEMATUUECKHUX Pa3/IENIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HH(POPMATHKHY;

aJITCOPUTMBI U IPOTPaMMUPOBAHUE;

WH(OPMAIMOHHBIE TEXHOJIOTUH.

Ha uzydyenue nHpopmaTtuku Ha 6a30BoM ypoBHE oTBoauTcs 102 waca: B 7
kimacce — 34 4daca (1 gac B Hemento), B 8 kiacce — 34 4daca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 yac B Henento).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hugposast rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00padOTKM JaAHHBIX

Komneiorep — yHuBepcallbHOE BBIUYMCIHUTEIBHOE YCTPOICTBO, padoTaroliee
1o nporpaMMe. THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHbIE
KOMIBIOTEPHI, CYTIEPKOMITbIOTEPbl. MOOUIIBHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHThl KOMIIbIOTEpAa M UX Ha3HadyeHue. IIpoueccop.
OnepatuBHass W JOJITOBPEMEHHAs IaMsTh. YCTpPOMCTBA BBOJAA M BBIBOJA.
CeHCOpHBI BBOJ, NaTYMKH MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUYECKOM
ayTeHTH(PUKALINH.

Hcropust pa3BUTHS KOMIIBIOTEPOB UM  MPOTPAMMHOIO  OOecredyeHusl.
[Toxonenus: koMmbpOTEpoB. COBpPEMEHHBIE TEHIEHUMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoMIBIOTEPHI.

[TapayuienbHbIE BBIYMCIICHHUSL.

[lepconanbubiii kKoMIbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OnepaTuBHass maMsTh. JlONTOBpEMEHHAs MaMSTh.
YcrpoiicTBa BBOJa U BbiBoja. OOBEM XpaHMMBIX JaHHBIX (OmepaTHBHAsl MaMATh
KOMIIBIOTEPA, KECTKUN U TBEPAOTEIbHBIA JUCK, OCTOSIHHAS MaMsITh cMapTdoHa)
Y CKOPOCTb JOCTYIIA JUIsl PA3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpammbl U JaHHBbIE

[TporpamMmmHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmmHoOe
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieueHue. CucrteMbl
nporpammupoBanus. IIpaBoBasi oxpaHa mporpamMMm W JaHHBIX. becrmatHeie u
yCI0BHO-OecTuiaTHbIe Mporpammbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnbel w1 manku (karanoru). [TpuHIUOBI MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wms daitna (manku). Ilyte x daiiny (manke). Pabora ¢ daitmamu u
KAaTaJIoTaMH CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue U yaneHue (HailsioB U nanok (Karaaoros). THITbI
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (aillioB pa3iUyYHBIX THUIIOB
(cTpaHMIIa TEKCTa, dJMEKTPOHHAsA KHUTA, (poTorpadus, 3anuch MECHU, BUICOKIIHII,
NOJTHOMETPAXHBIH (QMiIbM). ApxuBanus JIaHHBIX. Vcrmonb3oBaHHe MNPOrpaMM-
apxuBaTtopoB. daiinoBeiii Menemxkep. [louck QaiinoB cpeacTBamMu oneparoHHON
CUCTEMBI.

KomnerorepHble BUPYCBl U JIpyrHMe€ BPEAOHOCHBIE Mporpammsl. [Iporpammsl
JUTSL 3aLUThI OT BUPYCOB.

Komnbrorepubie ceTu



O0benunenne komnbioTepoB B ceth. Cerh MHTEpHET. Beb-cTpanuia, BeO-
cailt. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [lonck
uHbOpMallMU TIO KIIOYEBBIM CJOBaM W 1O H300paxeHuro. J[ocToBepHOCTH
uHdopmaluu, noayueHnoi u3z Uurepuera.

CoBpeMeHHbIE CEpPBUCHI HHTEPHET-KOMMYHHUKAIIUHA.

CereBoli ATHKET, 0a30BbIe HOPMBI MH(POPMAITMOHHOW STUKH W TpaBa IpH
pabote B UntepHere. CTpaTeruu 6e3onacHoro nosejacHusi B IntepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMAIUOHHBIE MPOLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmariust kak CBeICHUS, IPEHA3HAYCHHBIE ISl BOCTIPUSTHUS YETIOBEKOM,
W uHpoOpMalMs KAaK  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKkpeTHOCTh TaHHBIX. BO3MOKHOCTh ONKMCAaHMs HEPEPHIBHBIX O0OBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX TAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U MEpeaadeil TaHHbBIX.

IIpencraBiaenue ungpopmaumuu

CumBon. AndaButr. MomHocTs andasuta. Pa3zHooOpaszue S3BIKOB U
andaButoB. EcrecTBeHHbIE U (hopMasbHbIE S3BIKU. AJI(ABUT TEKCTOB HA PYCCKOM
s3bike.  J[Bowunblid  andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIuii) (UKCUPOBAHHOW UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iMyYHbBIX CIOB (DUKCUPOBAHHOU
JUTHHBI B ajihaBUTE ONPEIeTEHHON MOIITHOCTH.

KoaupoBanue cHUMBOJIOB OJHOTO an(aBUTa C MOMOLIBIO KOJOBBIX CJIOB B
npyrom andaBute, KoJgoBas TabauIa, 1EKOIUPOBAHUE.

JIBomunblii kox. IIpencraBieHre HaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOMYHOM ajihaBuTe.

Nudopmarmonueiii  00EM JaHHBIX. buT — MHUHUMaTbHAs eIMHMIA
KOJInyecTBa HMH(pOpMAIMU — JBOMYHBIM  paspsa. EIuHuUIBl  u3MepeHus
nHpopMarimoHHoro oobéMa AaHHbIX. but, 0aiT, KunoOaiT, MmeradaiT, ruradaiT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIadn JaHHbIX.

KomupoBanne TtexkctoB. PaBHOMepHBI KOA. HepaBHOMEpHBIM  KOZ.
Komuposka ASCIl. BocbmuOuthabie koaupoBku. [loHATHe 0 KOAMpPOBKAx
UNICODE. JlexoaupoBaHue COOOIIEHHUN C MCIOJIb30BAHHEM PaBHOMEPHOTO H
HEpaBHOMEPHOTo koaa. MHpopMainoHHbIN 00BEM TEKCTA.

Hckaxxenne naopmaiuy mpu nepeaade.

OOwee mpexacraBieHre O HU(POBOM MPEACTABICHUN AyIUOBHU3YaJIbHBIX U
JPYTUX HETIPEPHIBHBIX TAHHbIX.



KomupoBanne uBera. LlBetoBeie wmogenu. Mogens RGB. I'my6una
koauposanus. [lanutpa.

PactpoBoe 1 BekTOopHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Ouenka
UH(OPMAITMOHHOTO 00bEMa rpadMYECKUX JAHHBIX JIJI1 PACTPOBOTO M300PaKEHHUS.

Konuposanne 3Byka. Pa3zpsanHocts u yactoTa 3anucu. KoinuecTBo kaHaioB
3aIKCH.

OneHka KOJIMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTABICHUEM H
XpaHEHHEM 3BYKOBBIX (pailsioB.

NudopManuoHHbIE TEXHOJIOTHH

TexkcToBBIC TOKYMEHTBI

TexkcToBble JOKYMEHTbI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3ail,
CTpPOKa, CJIOBO, CHMBOJ).

TekcToBbII mpoLEeccop — HHCTPYMEHT CO3JaHUs, PENAKTUPOBAHMUS U
¢opmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TeEKCTa.
CpoiictBa cuMBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHowMpuHHBIE). [lomyx)upHoe U KypcuBHOe Hauyepranue. CBOMCTBa a03aleB:
TpaHMIIbI, a03alHbIA OTCTYN, UHTEpBaJ, BbIpaBHUBaHME. [lapameTpbl cTpaHUIBL.
CruneBoe ¢hopMaTUpoOBaHUE.

CrpykrypupoBaHue HMHGPOpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuL.
MHuoroypoBHeBble criuckd. [[o0aBieHne Tabnuil B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTeKkaHuEe M300pakeHH
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIM JTOKYMEHT auarpamm, (Gopmyli, HyMmepanuu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka npaBonucanus. PaccraHoBka nepeHOCOB. I 0J10COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBaHue
cepBucoB MHTepHeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuas rpagpuka

3HaKOMCTBO C TpaduUYeCKUMH peJaKkTopaMu. PacTpoBble PHCYHKH.
Hcnonb3zoBanue rpauueckux NpUMUTHBOB.

Omnepanuu pelakTupoBaHus rpapuuecKux 00bEKTOB, B TOM UKCIIC IIUGPOBBIX
dbortorpaduii: u3MeHeHHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, padbora c
oOnactamMu (BBIJIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpelICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYTUX NporpamMm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTUMeAUHHBbIC NIPe3eHTALUN

[ToaroToBka MynbTUMEIUAHBIX Tipe3eHTanuid. Cnaiin. JlobaBneHnue Ha ciaia
TeKcTa 1 n3o0paxeHuil. Pabora ¢ HECKOIBKUMU ClaiijaMHu.



JloGaBnenne Ha  claiil = ayAMOBU3YalbHBIX  JIaHHBIX.  AHUMAIMS.
['unepccpuiky.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unmoHHble W MO3UIMOHHBIE CUCTEMBbI  CUMCIECHUA. AJ]aBur.
OcHoBanue. Pa3zsépuyTas popma 3anucu uncina. [lepeBoa B JECATUYHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

PumMmckas cucrema CUuCIICHHUS.

JBonuHas cucrtema cuncienus. [lepeBon nensix yucen B npexaenax ot 0 1o
1024 B nBOMUYHYIO CHCTEMY CUMCIEHUsA. BocpMeprnyHas cuCTeMa CUHUCIECHUS.
[IepeBon uncen u3 BOCbMEPUYHOW CUCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI
u oOparHo. I[llectHanmarepuunas cucrema cuucieHus. llepeBox uwcen wu3
HIECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYI0, BOCBMEPUYHYIK) U JECATHYHYIO
CUCTEMBI U 0OpATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMEeHTbl MATEMATHYECKOM JIOTUKH

Jlornueckue BpICKa3biBaHus. Jlornueckue 3HAYEHUsI  BBICKA3bIBaHUM.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUs. JlornMueckue omnepauuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXKEHHUE), «WJIN» (IU3BIOHKIHS, JOTHYECKOEe
CIIOXKEHUE), «He» (Jlornueckoe oTpuuanue). [Ipuopurer moruyeckux omnepanuil.
OrnpenesieHne UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXO/SIIMX B HEro 3JIEMEHTAapHBIX BbICKa3bIBaHWil. Jlorndeckue
BbIpakeHus. [lpaBuna 3amucu normyeckux BeIpaxeHui. [locTtpoenue Tabmuil
MCTUHHOCTHU JIOTUYECKUX BBIPAKECHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HcnonHnTe M U AJrOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[lonarue anroputma. McnoaHWUTENW airopuTMOB. AJNTOPUTM Kak IUIaH
YIIPaBJICHUS UCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucy ajJropuTMa (CJIOBECHBIM, B BHJIC
OJIOK-CXEMBI, TPOTpaMma).

AJroputTMuYecKre KOHCTpYKUMH. KOHCTpyKuHMs «clieoBaHue». JIMHEHBIM
anroput™.  OrpaHMYeHHOCTh  JMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTH BBINOJHIEMBIX JEHCTBUI OT
VCXOJHBIX JAHHBIX.



KoHncTpykuusi «BeTBIeHUE»: TMOJHAsA U HemosHas (opMbl. BeimonHenue u
HEBBITMOJIHEHUE YCIOBUS (MCTUHHOCTH U JIOXKHOCTH BbICKa3biBaHus). IIpocTeie u
COCTABHbBIE YCIIOBHS.

KoHCTpyKIusi «MOBTOPEHMS»: IUKIIBI C 3aJaHHBIM YHCIIOM IMOBTOPEHHM, C
YCJIOBHEM BBITIOJIHEHUS, C IEPEMEHHOMN ITUKJIA.

PazpaboTtka s hopmManmbHOTO HMCHOJHUTENS aIrOpPUTMa, MPHUBOJIAIIETO K
TpeOyeMoMy pe3ynbTaTy MpH KOHKPETHBIX HCXOJHBIX MJaHHbIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCMOJIb30BAHUEM IIMKJIOB U BETBICHUN ISt
ynpaBieHus: (GopManbHBIMU HMCIHOJHUTENSIMU, TakuMu kak Pobot, Yepenarmika,
Yepré&xHuk. BpllonHeHWe alropuTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CHHTaKCUYECKHUE U JIorndeckue omuoku. OTKa3bl.

SA3bIK NPOrpaMMHpPOBaAHUS

S3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHbIi
AJITOpUTMUYECKHI S3BIK).

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOp TEKCTa IPOrpaMm, TPAHCIATOP,
OTJIAYHUK.

[lepemennasi: tum, ums, 3HaueHue. Llenbie, BEeNIECTBEHHbIE U CHMBOJIBHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHHUS M TOPAIOK HX
BbIuKciieHus. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYHCIIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHHS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMoM s3bIKe IporpammupoBanusi). HaxoxxneHne MHUHHMyMa M MakCUMyMa
U3 JIBYX, TpEX U 4eThIpEX uucen. PerieHne KBagpaTHOro ypaBHEHUS, UMEIOLIEro
BEILIECTBEHHbBIE KOPHH.

JuanoroBass oTJagKa NPOrpaMM: IOIIATOBOE BBINOJHEHUE, MPOCMOTP
3HAYCHUI BETMYMH, OTIaJ0YHBIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[Mukn c ycnoBueM. Anroput™M EBknmpma ans HaxoxkIeHUsS HauOOJbIIEro
oOIIero JeiauTeNst ABYX HATypalibHbIX uucelsl. PazOueHue 3amuicu HaTypajgbHOTO
qrciia B TMO3WIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM Wi paBHbIM 10, Ha
OTJIeJbHBIE LU(PHI.

[Mukn ¢ mepeMeHHOW. AJTOPUTMBI TPOBEPKU JEIMMOCTH OJHOTO €00
YHClia Ha Ipyroe, IPOBEPKU HATYpaJIbHOTO YKCia Ha MIPOCTOTY.

OOpaboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [lomcy€r 4YacToThl MOSBIEHUS CHUMBOJA B
cTpoke. Betpoennsie GhyHKIuM 17151 00pabOTKH CTPOK.

AHaJIM3 AJrOPUTMOB



Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThl alrOpUTMa MpH JaHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JIAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJIbTaTy.

9 KJIACC

udposasi rpaMOTHOCTDH

I'nobanbHas cetb UHTEPHET U cTpaTeruu 0€30MacHOr0 NOBEACHUS B Hel

['nobanwHas cetb UntepHert. IP-anpeca y3noB. CeTeBoe XpaHEHHUE JAHHBIX.
MeTobl HHIMBHIyAIBHOTO U KOJUIEKTUBHOIO pa3MEIIeHUs] HOBOM MH(OpMaluu B
WUntepuere. bonblmme naHHble (MHTEpHET-JaHHbIE, B YAaCTHOCTH JIaHHBIE
COLIMAJIbHBIX CETEN).

[Tonsitue 00 MHGOPMALMOHHON 0€30MacHOCTH. YTPO3bl MH(POPMALMOHHON
0e30MmacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBmwia Oe3omacHOW ayTeHTUPUKAIMU. 3aldTa JUYHOM HHpOpMaIuu B
WNurepnere. bezonacHele crpaternu noseneHus B MHrepHete. [Ipenynpexnenue
BOBJICUEHUSI B JIECTPYKTUBHbIE M KPUMHHAJIBHBIE (POPMBI CETEBON aKTUBHOCTU
(knOepOyIUTMHT, PUIIMHT U APYTUe POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bunel nedarenbHocTH B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBHUCHI (MOYTOBasi CIyk0a, BHUJIEO-KOH(EPEHI-CBA3b U JIPyTHe), CIPaBOYHbBIE
CIyXkO0bl (KapThl, paclHUCaHUsI U JAPYTrH€), TOUCKOBBIE CIYKObI, CIy>KOBI
OOHOBJIEHUS TPOrPaMMHOrO0 oOecrieyeHuss M Japyrue ciykO0bl. CepBHUCHI
rocyAapcTBeHHbIX ycinyr. O0nauHble XpaHWIUIIA JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHiaitH-oducskl). [Iporpammuoe obecrieueHue Kak BeO-
CepBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKUe PeJaKkTOphl, CpPeabl pa3padOTKU
porpamm.

Teopernueckue 0CHOBBI HH(POPMATHKHI

MopeanpoBaHue Kak MeTO/l O3HAHUS

Monens. 3amaun, pemaeMble ¢ MOMOLIbI0 MoaenrpoBanus. Kinaccupukanun
moneneil.  MartepuanbHble  (HaTypHble) W MH(POPMAIMOHHBIE  MOJEIH.
HenpepsiBHBIE ¥ auckpeTHble Mozaenu. Mmwuranmonnslie Mmoxenu. HWrpossie
mozenu. OIleHKa aJeKBAaTHOCTU MOJIETH MOJEIUPYEMOMY OOBEKTY U IIEJISIM
MOJIEJIMPOBAHUS.

Tabnuunbie mogenu. Tabauia kak NpeacTaBlIeHUe OTHOIICHHUS.

ba3sl mannpix. OTOOp B TabmuiEe CTPOK, YAOBIETBOPSIOMIMX 33JaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pebpo, nytb. OpUEHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpader. lnuna (Bec) peOpa. BecoBas marpuma rpada. [nuHa myta Mexmy
BepmirHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanpHas BepuinHa



(MCTOYHUWK) U KOHEYHAs! BepIINHA (CTOK) B OPUEHTUPOBAaHHOM Tpade. Brruncnenue
KOJIMYECTBA MyTEH B HAMPABICHHOM aIlUKINYECKOM Tpade.

HepeBo. Kopenb, BepminnHa (y3en), JUCT, peOpo (myra) nmepeBa. BricoTa
nepesa. [lognepeBo. IIpumepsl ucnonb3oBanus jaepeBbeB. [lepebop BapuaHTOB ¢
MOMOIIIBIO JIepeBa.

[londaTrie MaTeMaTHYECKOM MOJEIU. 3aJaud, peuiaeMble C IMOMOUIBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MOAENUpoBaHus. OTIMYME MaTEMAaTUYECKON
MOJIEId OT HATypHOW MOJEIM U OT CJIOBECHOro (JIUTEpaTypHOTO) OMHCAHUS
0o0BEeKTAa.

OTanbl KOMIIBIOTEPHOTO MOJEIUPOBAHHUS: MOCTAHOBKA 3a/a4d, IMOCTPOCHHE
MaTE€MaTUYECKOM MOJIENU, MPOrpaMMHas pean3alus, TECTUPOBAHUE, IPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJIECIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3pa0orka ajiropuTMoB M IpPOrpamMm

Pa3ouenne 3anaun Ha noazagadyd. CocTaBlIeHUE AITOPUTMOB M IIPOTPAMM C
WCIIOJB30BaHUEM BETBJIICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIst
yIpaBiieHUs] UcnojiHuTeseM PoOOT Wi ApyruMHU HCHIOTHUTEISIMH, TaKUMU Kak
UYepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBieHUE U
OTJIaJIKa IPOrPaMM, PEATU3YIOIIHUX TUIOBbIE AITOPUTMBI 0OPaOOTKH OJJHOMEPHBIX
YHUCIIOBBIX MAaCCHBOB, Ha OJHOM W3 S3bIKOB mporpammupoBanus (Python, C++,
[Tackainp, Java, C#, llIkonpHBIM ANTOpUTMUAYECKUN S3BIK): 3aM0THEHUE YHCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJIA
4yuCesl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOHWCK 3aJaHHOTO
3HAYE€HHUAd B MAacCHUBE, NOJACYET DJIEMEHTOB MAacCUBa, YIOBJIETBOPSIOIIMX
3aJITaHHOMY YCJIOBHUIO, HaXOXIEHUE MHUHUMAIbHOTO (MaKCUMaJIbHOTO) 3JEMEHTa
MaccuBa. COpTHpPOBKA MacCHBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYHMCICHUE KOJWYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHMMAJIBHOIO W MAKCUMAJbHOTO 3HAYEHHS 3JIEMEHTOB
MOCJIEIOBATEIBHOCTH, YIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBUIO.

Yupasienue

VYmpasnenue. Curaan. O6patHas cBsi3b. [lomyuenne curaamoB ot udpPOBBIX
JaTYUKOB (KacaHWs, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJIb30BAaHUsl ~ MpUHIUIA OOpaTHOM CBSI3M B  CHUCTEMax  yIpaBJieHUS
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOIIBIO JAaTYUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[Tpumepsl poOOTU3MPOBAHHBIX CHUCTEM (CHCTEMa YMPABJICHHS IBWKEHUEM B
TPAaHCIOPTHOM CHCTEME, CBAPOYHAsl JIMHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE



yYIPaBJIEHHE OTOIUIEHUEM JOMa, ABTOHOMHAs CUCTEMA yNPABIICHUS TPAHCIIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

HNupopMmaniuoHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[TonsiTve 00 3MEKTPOHHBIX TabaUIaX. TUIBI JaHHBIX B STYEMKaX 3JIEKTPOHHOU
tabnuiel. PenaktupoBanue u (opmarupoBanue tadnuil. BceTpoeHHble QyHKINN
JUIS TIOUCKAa MakKCHUMyMa, MHHHMYyMa, CYMMBI M CPEIHEro apupMeTHUECKOro.
CoptupoBKa JaHHBIX B BbIEJIEHHOM auamnas3oHe. [locTpoenue auarpamm
(rucTorpamMma, Kpyroeas JAuarpamMma, TOYedHas jauvarpamMma). BeiOop Tuna
JarpamMMmBl.

[IpeoOpazoBanue popmya npu kKonupoBaHuu. OTHOCUTENBHAS, A0COIIOTHAS
Y CMEUIaHHas aJpecarusl.

VYCOBHBIE BBIYUCIEHUST B AJEKTPOHHBIX Tabnuuax. CymMMHpoBaHHE U
noJcYET 3HAUEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OOJbLIMX
Ha0OpOB AaHHBIX. YUCIIEHHOE MOACIIUPOBAHUE B ANEKTPOHHBIX TaOIHIIaX.

NudopMannoHHbIe TEXHOJOTHMH B COBPEMEHHOM 001IeCTBe

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN 3KOHOMHKH MHPA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBszanubie ¢ MHPOPMATUKON U MHGOPMAIIMOHHBIMU TEXHOJIOTHSIMU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOWMJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUeHusl, CHEUUATUCT [0
aHaJIM3y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

Nzyuyenne wuHbOpMAaTHKA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HaIpaBJICHO HA JOCTHKEHHE OOYYAIOIUMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJEPKaHUs Y4EOHOTO MpeaMeTa.
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh Ha pEIICHUE 3a/ady
BOCIIMUTAHUS, PAa3BUTHUSI W COLMAIM3ANMKN OOYUYaIOIIUXCS CPEICTBAMU Y4e€OHOTO
npeaMera.

B pesynpraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromierocss 0yayT copMUpOBaHbI CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOr0 O00IlecTBa, BIaJieHWE JOCTOBEpHOM HH(OpMaiend o mnepeaoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTH UHPOPMATUKU U
MH(POPMAITMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1idpoBoif TpaHchopMAaITU COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OpUEHTAlMs HA MOPAJIbHBIE IEHHOCTH U HOPMBI B CUTYALUSIX HPABCTBEHHOIO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTHUX JIFOJEN C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM TMOCTYNKOB, AaKTUBHOE HENPUATUE ACOLMAIbHBIX
MOCTYIKOB, B TOM uuciie B UHTepHeTe;

3) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHWM B KOJUIEKTHMBE, B TOM YHCJI€ B COIHUAJBHBIX COOOIIECTBAX,
COOJIO/IeHNe TIPaBWJI OE30MAaCHOCTH, B TOM YHCIIE HABBIKOB 0O€30IMaCHOTO
MOBEJICHUS B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOU
JEATEIBHOCTH TPU BBIMIOJHEHUM Y4YEOHBIX, MO3HABATEIBHBIX 3a7ad, CO3JaHUU
y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aWMOIIOMOIIU B
poIiecce 3ToM y4eOHOU IeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE MOBEJCHUE U
MOCTYNKH CBOUX TOBApUIIEH C MO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM IOCTYIKOB;

4) HEeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUYECKUX MpEACTaBICHUN 00 MHbOpMaILui,
nH(OPMAITMOHHBIX npoiieccax u nH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISI IOHMMAaHHUS CYIIHOCTH HAy4YHOH
KApTUHBI MUPA;

UHTEpEeC K OOYUYEHHIO U IO3HAHHIO, JIH0003HATEIBHOCTh, TOTOBHOCTh W
CHOCOOHOCTh K CamMO0Opa30BaHUIO, OCO3HAHHOMY BBIOOPY HAaNpaBIECHHOCTU U
YPOBHsI 00yUY€HHUS B TaJbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTAaHOBKA HA OCMBICJIEHUE OIbITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKECHHUSI WHIUBHIYAJIBHOIO MW KOJUIEKTUBHOTO
OJIaronoayuus;

c(OpPMHPOBAHHOCTh HH(POPMALUOHHON KYJIbTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOATENbHON palbOThl C y4EeOHBIMH TEKCTAaMHU, CIPABOYHOM JHMTEpPATypOH,
pa3HOOOpa3HBIMU CpEICTBAMU MH(POPMALIMOHHBIX TEXHOJOTHM, a TakXke YMEHHUs
CaMOCTOSITENILHO ONPENENATh 1IeJIM CBOEr0 O0yUYeHUs, CTaBUTh U (POPMYIMPOBATH
JUIsl ce0sl HOBBIE 3aJauM B y4u€Oe M IO3HABATENBbHOW JESITENIbHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH IMO3HABATEIIBHON IESTENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME LIEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY
3I0pOBBIO, YCTAaHOBKAa Ha 3J0pOBBIA 00pa3 KH3HU, B TOM 4HCIE M 32 CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM O€30MacHOM AKCIUTyaTalluk CpPENCTB
MH()OPMAIIMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MpPaKTHUYECKOMY H3yuyeHHIO0 mpodeccuit u Tpyga B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JTOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOT0 MPOrpecca;

OCO3HAaHHBIM BBHIOOD U  TOCTPOCHHE WHAMBUAYAIbHOH  TPAEKTOPUU
oOpa3oBaHMsI W >KM3HEHHBIX IUJJAHOB C YYETOM JIMYHBIX MU OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTENH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YHCIE C Y4E€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) aganTanuu o0y4yaroumerocsi K N3MeHsIIOUIUMCH YCJIOBUAM COLUAIBHOM
U NPUPOIHOU Cpebl:

OCBOEHHE OOYYaIOIIMMHUCSA COLMATBHOTO OIBITa, OCHOBHBIX COLIMATBHBIX
poJIel, COOTBETCTBYIOLIMX BEAYLIEH NEATEIbHOCTH BO3PACTa, HOPM W MPaBUII
OOIIECTBEHHOTO NOBeIeH!Us, (POPM COIMATILHOM KU3HU B IPYINax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAIILHOM IIPOCTPAHCTBE.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHUE  YHHBEPCAJIbHBIMU  Y4YEOHBIMH  JIEUCTBUSIMH  —
M03HABATEIILHBIMU, KOMMYHUKATHBHBIMU, PETYJISITHBHBIMH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUE ONpENeNATh TMOHATHSA, CO37aBaTh OOOOIIEHUS, YCTaHABINBATH
aHaJOTUM, KJIACCU(PUIMPOBATh, CAMOCTOSITEILHO BBIOMpPATh OCHOBaHUS U
KpUTEPUH ISl KJIacCU(pUKAIIMU, YCTaHABIUBATh MPUYMHHO-CIIEACTBEHHBIC CBS3H,
CTPOUTH JIOTHYECKUE PACCYXKACHHS, JeaTh YMO3aKIIOUYEeHHsS! (MHIyKTUBHBIC,
JeTyKTUBHBIC U TI0O AaHAJIOTUH) U BBIBOJIBI;

YMEHHE CO03/1aBaTh, MPUMEHSATh U MPEOOpPa3OBbHIBATh 3HAKH WU CHUMBOJIBI,
MOJIEJIN ¥ CXEMBI JIJIsl pEIICHUs YUYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus y4eOHOU 3ajauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOAIIUN C y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaregabckue J1eMCTBUSA:

dbopMyUpOBaTh BOIMPOCH], (UKCHUPYIOIIME Pa3pblB MEXIY pealbHbIM H
JKeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABINBATh
HMCKOMOE U JIaHHOE;

OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, MOJTYYECHHYIO
B X0JI€ UCCJICIOBAHUS;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIee pa3BUTUE MPOIIECCOB, COOBITHI U
UX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WJIM CXOJHBIX CUTyallUsAX, a TAK)KE BBIIBUTaTh
MPENO0JIONKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE JAeUIUT WHOOpPMALUM, TaHHBIX, HEOOXOAUMBIX [JIsS PEIICHUS
MMOCTABJICHHOM 3a/1a4H;

MPUMEHSTh PA3JIUYHBIE METO/bI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
orbope mHOpPMaMK WIM JTaHHBIX W3 HMCTOYHUKOB C YYETOM MPEII0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PAa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

CaMOCTOATENLHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMy  TIPEICTaBIICHUS
uHOpMaAIMU U WUIIOCTPUPOBATH pEIIaeMble 337a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHMBATh HANEKHOCTh HWH(POPMAIMKM TO KPUTEPHUSIM, MPEIIOKECHHBIM
YUHTENIEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSTEILHO;



3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMHU APYIHMX YYACTHUKOB JAUAIIOra,
OOHapyXUBaTh Pa3IUUKME U CXOACTBO MO3UIIHIA;

nyOJIMYHO MPENCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO ONBITA (3KCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA);

CaMOCTOSITENIbHO ~ BbIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3a4ay
IPE3EHTAld U OCOOEHHOCTEW ayAUTOPUU U B COOTBETCTBUHU C HUM COCTABIISTH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasl 1eITEILHOCTD (COTPYIHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpHU pEUNIeHUH KOHKPETHON NpoOJiieMbl, B TOM YHUCIE MpPU CO3JAHUU
MH(OPMAIMOHHOIO MPOAYKTA;

NPUHUMATh LIE€JIb COBMECTHOW MH(MOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, nepenade, Qopmanuzanuu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
JNEeHCTBUS MO €€ JOCTHKEHMIO: paclpeaessiTh PoJiu, JOrOBapuBaThCs, 00CYKIaTh
MPOLIECC U PE3YNIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued Wi HHPOPMALUOHHBIM
IPOLYKTOM, JOCTHTasi KaueCTBEHHOI'O PE3yJIbTaTa MO CBOEMY HAINPABICHUIO U
KOOPJMHUPYSI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOET0 BKJIaJa B OOIMIMHA HH(OPMALIMOHHBINA IPOAYKT I10
KPUTEPUSIM, CaMOCTOSATENLHO c(hopMyIMpPOBaHHBIM YYaCTHUKaAMU
B3aHMMOJICHCTBUS,

CPaBHUBATh pe3yJbTaThl C MCXOAHOW 3aJadyed M BKJAJ KaXKIOTO YICHA
KOMaH/bl B JOCTWXXEHHE pe3yJbTaToOB, pa3feiisiTh chepy OTBETCTBEHHOCTH U
HPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEpe1 IPYIIOn.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

BBISBJISITh B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX TpoOJieMbl, TpeOyrolue
pelieHus;

OpPUEHTUPOBATHCS B  PA3JIUYHBIX TMOJAXOJAaX K TPUHITHIO peIICHUM
(MHAMBUIyaTbHOE IPUHATHE PEUICHUN, IPUHITHE PEIICHUI B TPYIIIIE);

CaMOCTOSITETIbHO COCTaBJISITh QJITOPUTM PEIICHUS 3a7ayu (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOH 3aaun ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh TNpejjiaraéMble BapUaHTHI
pelIeHN;



COCTABJIATh IUIAH JEUCTBUU (IUIaH peajau3alid HaMEYEHHOI'O ajropuTMa
pElIeHUs), KOPPEKTUPOBATh MPEVIOKEHHBIM AITOPUTM C YYETOM MOIYYEHUS
HOBBIX 3HaHHM 00 H3y4aeMOM OOBEKTE;

nenatb BBIOOP B YCIOBUAX MPOTUBOPEUYMBOM HHpoOpManuu # OpaTh
OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIQJIETh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;

JIaBaTh OIIEHKY CUTYAIIMH U MpeJiaraTh IiaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
OpU peleHUH YydyeOHOW 3aJaud, aJanTHpOBaThb pEIIEHUE K MEHSIOLUMCS
00CTOSATEIECTBAM,;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS)  PEe3yJbTaToB
MH(POPMAILIMOHHOMN JESTENIbHOCTH, 1aBaTh OLEHKY PUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEN CUTYallN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBLIMXCS CUTYyallui, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

IMOUMOHAIbHBIN HHTE/JIEKT:

CTaBUTh ce€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaTh MOTHUBBI U HAMEPEHUS
JPyToro.

IIpunsiTue ceds1 u APpyrux:

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JIAXeE B YCIOBUAX
OTKPBITOTO JOCTYyTA K JIIOOBIM 00bEMaM HHGOPMAIIHH.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce y oOyyaromerocs OyayT c(opMHUpOBaHbBI
CIICYIOIINE YMCHHUS:

MOSICHSI T Ha npuMepax CMBICIT TTOHATHI «uHopManms,
«MH(POPMAIIMOHHBIN  Tporecc», «oOpaboTka  WHPOpMANUKY»,  «XpaHEHHUE
uHdopMaIuny, «repenada nHHOpMaIHN;

KOJUPOBAaTh M JICKOJAWPOBATH COOOIICHUS 110 3aJaHHBIM IIpaBUJIaM,
JEMOHCTPHUPOBATh TOHMMAHUE OCHOBHBIX MPUHITUIIOB KOJAWPOBAaHUS WH(POpMAIUN
pPa3TUYHON MIPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayino);

CpaBHUBATh JUIMHBI COOOIEHWH, 3aMMCAaHHBIX B Pa3IMYHBIX an(aBUTax,
OTIEpUpPOBaTh CIWHHUIIAMH H3MEpPEHHUsT WHGOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaayn JaHHbIX;

OLICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, I'PAPUUYECKUX, 3BYKOBBIX
¢aitnoB u Buaeoaitios;



OPUBOJUTH MPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS M Tepeaadu
uH(bOpMaIlii, CPAaBHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATalbl B UCTOPHUH U MOHUMATh TEHJACHIIMU Pa3BUTHUSA
KOMIIBIOTEPOB U IPOrPaMMHOTr0 00eCTIeUeHUS;

[0JIy4aTh U UCIOJIB30BaTh MH(OPMALIUIO O XapaKTEPUCTUKAX MEPCOHATBHOIO
KOMIIBIOTEpAa U €ro OCHOBHBIX 3JIEMEHTaxX (IPOIECCOp, ONEpaTHBHAs MaMSTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJIa-BhIBOIA);

COOTHOCUTh XapaKTEPUCTUKH KOMIIBIOTEpA C 3aJauyaMi, PEUIaéMbIMU C €ro
OMOMUIBIO;

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (ailioBo CHUCTEMBbI
(3anmuchiBaTh TOJIHOE uMs (aitna (kartanora), myTh K (Qainy (kaTtajory) Mo
UMEIOIEMYCsl OMHUCAaHUIO (aiIOBOM CTPYKTYPHl HEKOTOPOTO HH(POPMAIIMOHHOTO
HOCHTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCIIONIb30BaHUEM TpadudecKkoro nHrepdeiica, a UMEHHO: CO37aBaTh, KOMMMPOBATh,
nepeMeniaTh, IepeuMeHOBBIBATh, YAANATh U apXUBHPOBATh (allibl U KaTaJloTH,
UCIIOJIb30BaTh aHTHBUPYCHYIO IPOTPAMMY;

IPEJCTaBIISTh PE3YJIbTaThl CBOEH JIEATENBHOCTH B BUE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEIUNHBIX IPE3CHTALINN;

uckatb nHpopmanmio B HTepHeTe (B TOM YHMCIIe, MO KIIOYEBBIM CIIOBaM, 10
U300pAKEHHI0), KPUTUUECKH OTHOCUTHCS K HaWJIE€HHON MH(OpMaluu, 0CO3HABAs
OMacCHOCTb JUIsI JIMYHOCTH U OOLIeCTBa pacCHpOCTPAHEHHUS BPEIOHOCHOM
uH(pOpMaIK, B TOM YHCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpecoB BEO-PECypCoOB;

UCTIOJIb30BaTh COBPEMEHHBIEC CEPBUCH MHTEPHET-KOMMYHHUKAIIN;

coOmoaTh TpeOoBaHMs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKHUX CPENICTB
UHPOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI HMH(POPMAIMOHHOW HSTUKU W TpaBa Mpu paboTe ¢
NPUWIOKEHUSIMU Ha JOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTeruu MOBEJACHUS B CETH;

OPUMEHATh METOABl TPO(QUIAKTUKKA HEraTUBHOTO BIUSHUS  CPEICTB
UHPOPMAIMOHHBIX M KOMMYHUKAIIUOHHBIX  TEXHOJOTHH Ha  3JI0pOBbE
M0JIb30BATESL.

K konmy oOyuenuss B 8 kiacce y oOydaromerocss OyayT chopMupoBaHbI
CIIEYIOIINE YMEHHUS:

MOSICHATh  HA  TpUMEpax  pa3iuuus  MEXKAYy  MO3UIIMOHHBIMUA |
HETO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



3alMChIBaTh W CpaBHHMBaATh Leible yuciaa or 0 go 1024 B pasnuuHbIX
MO3UIIMOHHBIX CHUCTEMax CuuclieHus (¢ ocHoBaHusiMU 2, 8, 16), BBIIOIHATH
apuMeTryecKue onepanuu Haj HUMU;

pPacKpbIBaTh CMBICII TOHSTHH «BBICKA3bIBAHUEY», «JIOTHYECKash OMepalusy,
«JIOTUYECKOE BBIPAKECHHEY;

3aMKMCBIBATh JIOTHYECKHE BBIPAXKEHUS C MCIOJB30BAaHUEM JU3IBIOHKIUH,
KOHBIOHKIIMM W OTPULAHUS, ONPENENATh MCTUHHOCTH JIOTMYECKUX BBIPAXKEHUH,
€CJIM U3BECTHBI 3HAYECHHS] UCTMHHOCTU BXOJAIIMX B HETO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUMN;

pacKpbIBaTh CMBICH TMOHATHI «UCIOJIHUTEbY», «aJTOPUTM», «IIPOrpamMMma,
NOHUMAs Pa3HUILYy MEXKy YHIOTPEOJICHHEM 3TUX TEPMUHOB B OOBIIEHHOUN peur U B
UH(pOpPMaTHKE;

OMKCHIBATH AJTOPUTM PEIICHUS 3a/Jaud Pa3IU4YHBIMUA CIOCOOaMHU, B TOM
quciie B BUJE OJIOK-CXEMBI;

COCTAaBJISITh, BBIMOJHATh BPYYHYIO U HA KOMIIBIOTEPE HECIOKHBIE AJITOPUTMBI
C HCIOJb30BAHUEM BETBJICHUN M IMKJIOB MJis YHPABICHUS HCHOJHUTEISIMH,
TakuMu kak Pobot, Uepenaiika, UepTEXHUK;

UCIIOJIb30BaTh KOHCTAHTHI U TEPEMEHHBIE PA3JTUYHBIX TUIOB (YHCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), a TAKXKe COAEpIKAIIUE UX BBIPAKEHUS, UCIIOIH30BAThH
oIepaTop MPUCBAWBAHMUS;

UCITIOJIB30BaTh MPHU pa3padOTKe MporpamMM JIOTUYECKHE 3HAYEHUs, ONepanuu
Y BBIPAXEHUS C HUMU;

aHAJIM3UPOBATh MPEJIOKEHHBIE AITOPUTMBbI, B TOM YHCJIE ONPEIEIATh, KAKUe
pPE3yJbTAaThl BO3MOXHBI IPU 3aJaHHOM MHOECTBE UCXOIHBIX 3HAYCHUI;

co3gaBaTh W  OTJIAXWBATh MPOrpaMMbl Ha OAHOM U3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlkonbHbIN
AnroputMudeckuit SI3bIK), peanu3yrollde HECJIOKHBIE alrOPUTMbI 00pabOTKU
YUCJIOBBIX J@HHBIX C HCHOJIb30BAHHEM IIMKJIOB W BETBJICHUN, B TOM YHUCIIE
peanu3yroue TpoBepKy AEIMMOCTH OJHOTO IIEJIOr0 Yucia Ha JpYyroe, NpoBEpPKY
HATypaJbHOTO YKCJIa HAa IPOCTOTY, BbIACNICHUS HU(P U3 HATYPATILHOTO YHUCIA.

K konmy oOydenuss B 9 kiacce y oOydaromerocss OyayT chopMupoBaHbI
CIICYIOIINE YMCHHS:

pa30uBaTh 3aJaud Ha TOJ3aJa4d, COCTAaBIISITh, BBHIMOIHITH BPYYHYIO U Ha
KOMIIBIOTEpPE HECIIOKHBIE AJITOPUTMBI C HCIOIb30BAHHEM BETBJICHHM, LIMKIOB U
BCIIOMOTATENIbHBIX QJITOPUTMOB JIJISl YIPABJICHHS] WCIOJHUTEISIMUA, TaKUMHU Kak
Po6ort, Yepenamika, YepTEKHUK;

COCTaBIISITh M OTJIAKUBATH MPOTPAMMBI, PEATN3YIONIUE THITIOBBIC aTOPUTMBI
OOpaOOTKM YHUCIIOBBIX TIOCTENIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB, CyMMbI HJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJaHHBIMH CBOWCTBaMH) Ha OJHOM W3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIxonpHBIN ATTOpUTMUYECKUH SI3BIK);

pPacKphIBaTh CMBICT MOHATUNA «MOJENb», «MOAECIUPOBAHUEY», OMNPEICIATH
BUJIBI MOJIENEH, OIEHMBATh AJCKBATHOCTb MOJEIH MOJACIUPYEMOMY OOBEKTY U
HEeJISIM MOJIETTUPOBAHMUS;

UCIIONB30BaTh Tpadbl M JAEPEeBbs IS MOJICIMPOBAHUSA CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPHI, HAXOAUTh KpaTUyalluii myTh B rpade;

BBIOMpATH CIIOCOO MpeACTaBICHUS JAHHBIX B COOTBETCTBUM C MOCTABICHHOU
3ajadyel  (TaOauIbl, CcXeMmbl, TpaduKu, JAUarpaMMmbl) C  HCIIOJIb30BaHUEM
COOTBETCTBYIOILIUX NPOTPAMMHBIX CPEICTB 00PaOOTKU JAHHBIX;

UCIIOJI30BaTh  JJIEKTPOHHbIE TaONMIBl 111 00pabOTKM, aHaimu3a H
BU3yaJIM3allMM YHCIOBBIX JaHHBIX, B TOM UYHCJIE C BBIICJIECHUEM JUaNa3oHa
TaOJIMIBI U YIIOPSIIOYUBAHUEM (COPTUPOBKOI) €r0 FIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B 3JICKTPOHHBIX TAOIMIIAX (POPMYIIBI SISl PaCUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apU(pMeTHYECKUX (YHKIHMA (CyMMHUpPOBaHUE U
MOJICYET 3HAYEHUH, OTBEUAOIIMX 33JJaHHOMY YCJIOBHIO, CpeliHee apu(hMETUUYECKOE,
MMOMCK  MaKCUMaJIbHOTO M  MHHHUMAQJIBHOTO  3HA4Y€HHUS),  aOCOJIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpECaIlny;

WCIIOJIB30BATh JJICKTPOHHBIE TAOJIMIIBI JUISI YMCIEHHOTO MOJICIMPOBAHUS B
MPOCTHIX 33/1a4ax U3 Pa3HbIX MPEAMETHBIX 00JacTel;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  WHTEPHET-CEpBUCHI (B TOM  4HCIe
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJIAYHbIE XpaHWIMINA JAHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE M TpaUUecKue pPeIaKTophbl, Cpeabl pa3paboTku)) B
y4eOHOM ¥ TTOBCETHEBHOM JIEeATEILHOCTH;

NPUBOAUTH TPUMEPHI HCIOJb30BAHUA T€OMH(OPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB T'OCYJIapCTBEHHBIX YCIyr, 00pa3oBaTelbHbIX cepBUCOB HMHTepHETa B
y4eOHOW U TIOBCETHEBHOM JIEATEIBHOCTH;

UCIIOJIB30BaTh  pa3jIMyHblE  CPEACTBA  3AIlMTBl  OT  BPEJAOHOCHOIO
IPOrpaMMHOr0 OOecredyeHus, 3alluIlaTh MEePCOHAIbHYIO HHPOpPMALUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIAa U €ro MOCHEICTBUI (pa3rjalieHus, MoJAMEHbI,
yTpaThbl JAaHHBIX) € YYETOM OCHOBHBIX TEXHOJIOIMYECKUX H COIMAIbHO-
IICUXOJIOTUYECKUX  aCIEKTOB  HCIONb30BaHMs ceth VHrepHeT  (cereBas
aHOHUMHOCTb, IU(POBOH ClIe]l, Ay TEHTUYHOCTH CYObEKTOB U PECYPCOB, OMTACHOCTD
BpPEJIOHOCHOTO KO/1a);

pacno3HaBaTh MOMBITKH U MPEAYNPEKAATh BOBICUCHHUE CEOsI U OKPYKAIOIINX
B JICCTPYKTHBHBIC U KPUMHHAIbHBIE ()OPMBI CETEBON aKTUBHOCTU (B TOM YHCIIE
KUOepOyIJIITHT, (PUIIHHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koaunyecrso yacos JeKkTpoHHbIe (HU(POBHIE)
) NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
Paznea 1. [lu¢gpoBasi rpaMoTHOCTH
K _
1.1 OMHI:IOTep YHUBCpCAIILHO® 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41646e
yCTPOMCTBO 00PabOTKH JaHHBIX
1.2 [IporpaMMsbl U JaHHBIE 4 bubnuorexa LHOK https://m.edsoo.ru/7f41646e
1.3 KommnbsrorepHsie cetu 2 bubnunoreka L{OK https://m.edsoo.ru/7f41646e
Hroro mo pazneny 8
Pa3znen 2. Teoperuueckue 0CHOBBI MH()OPMATHKH
41
2.1 HOpMAIKA 1 HHBOPMAIHOHHbIE 2 bu6mmoteka LIOK https://m.edsoo.ru/7f41646e
MIPOIIECCHI
2.2 [IpencraBnenue nHGpOpMaLUU 9 bu6nuoreka LIOK https://m.edsoo.ru/7f41646e
Hroro no pazneny 11
Pa3nea 3. UndopMannoHHbIe TEXHOJIOTHH
3.1 TexcToBbIE TOKYMEHTBI 6 bubnnorexa [IOK https://m.edsoo.ru/7f41646e
3.2 KomnerotrepHas rpaduka 4 bubnnoreka L{OK https://m.edsoo.ru/7f41646e
3.3 MynbTUMEANITHBIE TPE3EHTALINH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41646e
Hroro mo pazueny 13
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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8 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

Pa3znea 1. Teoperudeckue 0CHOBbI MH(P)OPMATUKH

11 CucTeMbl CYUCICHUS bu6mmoreka LIOK https://m.edsoo.ru/7f418516
1.2 DJIeMEHThl MAaTEMAaTHYCCKOU JIOTUKH bubmuoreka L{OK https://m.edsoo.ru/7f418516
Htoro no pazneny 12
Pa3nen 2. ANropuT™Mbl M1 IPOrpaMMIpPOBaHUe
u .
2.1 CHOJHHTCIIL 1 ITOPHTMbL 10 bubmuoreka L{OK https://m.edsoo.ru/7f418516
ANropuTMHYECKHE KOHCTPYKIIUU
2.2 S3bIK IpOrpaMMUpPOBaHUs bubnuorexa LIOK https://m.edsoo.ru/7f418516
2.3 AHanu3 anropuTMoB bubnuoreka [{OK https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

No 11/ HaumeHoBaHue pa3iesioB U TeM Koaunyecrso yacos JaeKkTpoHHbIe (HU(POBHIE)
) MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
Paznea 1. lilndposasi rpaMoTHOCTH
I'mo6anpHas ceth uTEpHET M
1.1 cTpareruy 0€301acHOTO MOBEACHUS B 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a7d0
Hel
Pabora B nH(pOopMaImOHHOM
1.2 3 bu6mmoteka LIOK https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pasneny 6
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
2.1 MoaenupoBaHKe Kak METOJ] TO3HAHUS 8 bu6mmoreka LIOK https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Pa3nes 3. AnropuT™Mbl M1 NpOrpaMMHpOBaHue
3.1 Pa3paboTka anropuTMoB u nporpamm 6 bubnnoreka [{OK https://m.edsoo.ru/7f41a7d0
3.2 VYnpasienue 2 bu6nuoreka LIOK https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Pa3nen 4. UndopMannoHHbIe TEXHOJIOTHH
4.1 ‘ DNeKTPOHHBIE TaOIUIIBI 10 bubnnoreka [{OK https://m.edsoo.ru/7f41a7d0
n
4.2 HOOPMAIHOHHBIC TEXHOTIOTHH B 1 Bu6miorexa [IOK https://m.edsoo.ru/7f41a7d0
COBPEMEHHOM OOIIECTBE
Hroro no pazneny 11
Pe3epBHOE Bpems 1



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
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acos

Bcero

KommnbroTep — yHuBepcanbHOE BEIUMCIUTENBHOE YCTPOICTBO, paboTarolee 1o mporpamMmme.

L TexHuka 6€30MaCHOCTH | MpaBUiIa pabOTHl HA KOMITBIOTEPE 1
2 Hctopus u coBpeMeHHbIe TEHACHLIUU Pa3BUTHsI KOMIIBIOTEPOB 1
3 [Tporpammuoe obecnieueHre komnbioTepa. [IpaBoBas oxpana mporpamMm U JaHHBIX 1
4 @aiinbl 1 nanku. OCHOBHBIE oNepauuu ¢ (pailnaMu 1 nankamu 1
5 ApxuBanus JaHHbBIX. Vcronp30BaHne POTrpaMM-apXHBaTOPOB 1
6 KomnbroTepHble BUPYChl U aHTUBHUPYCHBIE IPOTPAMMBbI 1
7 Kommnbrotepnsie cetu. [Tonck napopmanuu B cetn MaTEepHET 1
8 Cepsucel nHTepHEeT-KOMMyHuKaluil. CereBoii aTuker. CTpaTeruu 6€30MacHOro NOBEJCHUS B 1
NHurepHere
9 Nudopmanus v ganabie 1
10 NHupopmaninoHHbIe TPOIIECCHI 1
11 PazHooOpasue s13p1K0B U andaBuToB. EcTecTBeHHBIE U (hOpMaANIbHBIE S3bIKU 1
12 JIBonunslii angasut. [IpeoOpazoBanue a060ro0 angpaBuTa K ABOUYHOMY 1
13 IIpencraBneHne AJaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE 1
14 Enunaunb! usmepenns nHGopMaluu U CKOPOCTH Nepeaun JaHHBIX 1
15 KoaupoBanue TekctoB. PaBHOMEpHbIE 1 HEpAaBHOMEPHBIE KOJbI 1
16 JlexoqupoBanue coodmennii. UupopMannoHHblii 006EM TeKcTa 1
17 [MudpoBoe npeacTaBiIeHne HEIPEPHIBHBIX JaHHBIX 1
18 Konuporanue nisera. Ornienka HHGOPMAIIMOHHOTO 00bEMa rpaduIeCKUX JAaHHBIX JJISI PACTPOBOTO 1

M300paxeHus




19 Koauposanue 3Byka 1
20 PesepBubIil ypok «KoHTponbHas padota o teme "I[Ipencrabienne nadopmanun'» 1
21 TexkcToBbIe TOKYMEHTHI, X BBOJI M PEIAaKTHPOBAHUE B TEKCTOBOM IPOIIECCOPE 1
22 dopmaTHpOBaHUE TEKCTOBBIX JOKYMEHTOB 1
23 [Tapametpsl cTpanuiibl. CIUCKH W TaOTHUIIBI 1
24 BcraBka HETEKCTOBBIX OOBEKTOB B TEKCTOBBIE IOKYMEHTBI 1
25 HHTennexTyanpbHbIe BO3MOYKHOCTH COBPEMEHHBIX CUCTEM 00paOOTKH TEKCTOB 1
26 O06o0muieHne 1 cucTeMaTu3ays 3HaHui 10 TeMe « TeKCTOBBIE JOKYMEHTBD) 1
27 I'padmueckuit penakrop. PactpoBsie pucyHku 1
28 Omnepanuu pegaKTHPOBaHUS TpaPrUecKuX 00BEKTOB 1
29 Bekropnas rpaguka 1
30 O6o06menne u cuctemMaru3amnys 3HaHui o Teme «KomnbrorepHast rpadukay. [IpoBepounas 1
pabota / Bcepoccuiickas mpoBepodHas pabora

31 PesepBHrlil ypok. O600mieHne u cucremMarusanus 3Hanuii / Beepoccuiickas nmpoepouHasi pabota 1
32 [ToaroroBka MyJabTUMEIUUHBIX TPE3EHTAIINI 1
33 JloGaBieHue Ha ciaiij] ay JMOBU3yaJbHBIX TaHHBIX, aHUMALIUU U TUIIEPCCHUIOK 1
34 O060061eHre U crucTeMaTu3alus 3HaHu| 1o TeMe «MyJIbTUMeUITHbIE TIPE3CHTALIUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




8 KUIACC

KoanyecTBo 4acos

Ne i/ Tema ypoka
Bcero
1 Heno3uumoHHbIe U MO3UIMOHHBIE CUCTEMBI CUMCIICHUS 1
2 PazBepnyTas dhopma 3anucu yucia 1
3 JIBom4Has cucreMa cuucieHust. ApudMeTHUECKUe onepaly B ABOUYHON CUCTEME CUMCIICHUS 1
4 BocbmepuuHas cuctemMa CUuCiIeHus 1
5 [lecTHanuarepuyHas cucTremMa CUMCIEHUS 1
6 O06o01ieHre 1 cuctemMaTu3anys 3HaHui 1o TeMe «CHCTEeMBbl CUMCIICHUS 1
7 Jlornyeckue BbICKa3bIBAHUS 1
8 Jloruueckue onepanuu «u», KUIN», «HE» 1
9 Onpenenenre UCTUHHOCTH COCTaBHOT'O BBICKA3bIBAHUS 1
10 Ta0auiel UICTUHHOCTH 1
11 Jlornueckue 35€MeHThI 1
12 KonTtponbHast pabota 1o Teme «1€MEeHTbl MaTEMATUYECKOM JTOTHKI 1
13 [TonsTre anroputma. McnosHurenu alroputMoB 1
14 CoiictBa anropur™a. Cioco0sl 3aIIMCH aNTOpUTMA 1
15 AnropuTMuYeCcKast KOHCTPYKIMS «cieqoBaHuey. JIMHEeNHbIN alropuTM 1
16 AnroputMuyeckasi KOHCTPYKIUS «BETBJICHUE: MTOJIHASL U HETOIHAs! POPMBI 1
17 AnroputMuyeckasi KOHCTPYKIUS «IIOBTOPEHUE 1
18 @opManpHOE UCIIOJHEHHE aITOpUTMa 1
19 PazpaboTka HECJIOKHBIX aJITOPUTMOB C HCIIOJIB30BAaHUEM IIMKJIOB JIJIs yIpaBJIeHUs! GOopMaTbHBIMU 1
HCIIOJIHUTENISAIMU
20 Pa3paboTka HECTOXKHBIX AITOPUTMOB C UCIOIb30BAaHUEM LIMKJIOB U BETBJICHUH I yIIPaBICHUS 1

(hopMaTbHBIMHA UCTIOTHUTEISIMU




21 BbimosHeHHE anropuTMOB 1

99 O60061eHre U cucTeMaTu3alus 3HaHui 1o Teme «VCoHUTeN! U aIrOPUTMBI. 1
ANTOpUTMHYECKHE KOHCTPYKITUN

23 S3pIk mporpammupoBanus. Cuctema nporpaMMHpPOBaHUS 1

24 [Tepemennbie. Oniepatop nNprCBauBaHU 1

25 [IporpaMMupoBaHue TMHEHHBIX aITOPUTMOB 1

26 Pa3paboTka nporpamMm, cofiepKaIiux ornepaTop BETBICHUS 1

27 Jluanoropas oTjaaKa MporpaMmm 1

28 [{uki ¢ ycnoBueM 1

29 ukn ¢ mepeMeHHOM 1

30 OO0paboTka CHMBOJIBHBIX JTAHHBIX 1

31 O060061eHre U crucTeMaTu3alus 3HaHUK 1o TeMe «SI3bIk mporpaMmMmupoBanus» [IpoBepounast 1
pabota / Bcepoccuiickast mpoBepouyHast paboTta

32 PesepBHblil ypok. O6001IeHNE U CCTeMAaTHU3allus 3HAHUIM U YMEHUN 110 Kypcy HH(GOpMaTUKU 8 1
knacca / Becepoccuiickas mpoBepodHas paboTa

33 Ananu3 anroputMoB. Omnpe/ieieHre BO3MOKHBIX PE3YJIbTaTOB padOThI aITOPUTMA TIPH 3aIaHHOM 1
MHO’KECTBE BXOTHBIX JIAHHBIX

34 Ananu3 anroputmoB. OmpeeneHne BO3MOXHBIX BXOJIHBIX JaHHBIX, IPUBOISAIINX K JAHHOMY 1
pe3ynbTary

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




9 KUIIACC

KoanyecTBo 4acos

Ne i/ Tema ypoka
Bcero

I'mo6anpnas cetb MuTepHer. IP-aapeca y3moB. bonpiime nanubie

2 HNudopmanronnas 6€301macHOCTh 1

3 VYder noHsaTHS 00 HHPOPMAITMOHHON OE30MACHOCTH MPU CO3IaHIUH KOMIUIEKCHBIX 1
MH()OPMAMOHHBIX 0OBEKTOB B BH/IE BEO-CTPAHHII
Bune! nestensuoct B cetu MHTEpHET 1

3) Oo6naunbie TexHONIOTHU. Vcmionp30BaHue oHNIaH-0(uca 171 pa3paboTKU JOKYMEHTOB

5 O60061eHre u cucreMaTu3anus 3HaHul o TeMam «I ' mobanpHas cetb IHTEpHET U CTpaTeruu 1
0e30MacHOro NoBeAeHUS B Hei», «PaboTa B nH(MOpMaIlMOHHOM ITPOCTPAHCTBEY

7 Mogpenu u MmonenupoBanue. Knaccupukanum Mmoaenei
Tabanyubie MOIEIN 1

9 Pa3paboTrka ogHoTabnu4HOM 6a3bl JaHHBIX. COCTaBIIEHUE 3alIPOCOB K 0a3e TaHHBIX

10 I'pa¢. BecoBas marpuna rpaga. {nuna mytu Mexay BepiinHamu rpada. Beruncnenue 1
KOJIMYECTBA ITyTeH B HAIPABJICHHOM aIlMKJINYECKOM rpade

11 Hepeso. [Tepebop BapuaHTOB ¢ MOMOIIBIO JepeBa

12 MaremaTHuecKoe MOJICIIUPOBaHHE

13 OTanbl KOMIBIOTEPHOTO MOJIETUPOBAHUS

14 O60061eHne u cucreMarusanus 3HaHui. KontponbHas padota o reme «MogaenupoBaHue Kak 1
METOJI TO3HAHHSD

15 Paz6uenue 3agaun Ha noa3aaayn. CocTaBieHrEe alrTOPUTMOB U IPOTPaMM C UCIIOJIb30BaHUEM 1
BETBJICHUH, INKJIOB U BCTIOMOTAaTEIBHBIX aJITOPUTMOB

16 OnHOMEpHBIE MaCCHUBBI

17 Tunosble anropuT™Mbl 00pabOTKH MacCHBOB

18 CoptupoBka maccuBa




19 O0paboTka MOTOKA JaHHBIX 1
20 O06o0menne u cuctemarusanys 3HaHui. KontponpHas padota o teme «Pa3paboTka alropurMoB 1
U TIPOTpaMM»»
21 Ynpasnenue. Curnan. OOpaTHas CBS3b 1
22 PobGoTtu3npoBanHbIe CHCTEMBI 1
23 DneKTpOHHBIC TaOIUIBI. THITBI TaHHBIX B TYCHKAX SJIEKTPOHHOMN TaOIUIIBI 1
24 PenaxktupoBanue u opmaTupoBaHue TabIUI] 1
o5 Berpoennbie pyHKITUM [T TOMCKAa MAKCHMyMa, MUHHUMYMa, CYMMBI U CPEJTHETO 1
apu(METHUECKOTO
26 CoptupoBka 1 (UIBTpaNys JAHHBIX B BBICJICHHOM JHara3oHe 1
27 [TocTpoenue quarpamMm u rpadMKOB B JICKTPOHHBIX TaOIHIIAX 1
28 OTtHocuTeNbHAS, A0COMIOTHAS ¥ CMEIIIAHHAS apecarus 1
29 VY CIIOBHBIE BBIYHCIICHUS B 3JICKTPOHHBIX Ta0IHIIaX 1
30 O6paboTka 6ompIIIX HAOOPOB JAHHBIX 1
31 UucnenHoe MOACIUPOBAHNE B AJICKTPOHHBIX TaOIUIIAX 1
32 O06o011eHne U cucTeMaTu3alys 3HaHUH 10 TeMe «DIEKTPOHHbIE TaOIULIBD) 1
33 Poite mHPOPMAITMOHHBIX TEXHOJIOTHUI B pa3BUTHH YKOHOMHUKH MHPA, CTPaHbI, pETHOHA 1
34 PezepBHblil ypok. O000mmenue u cucreMaTusanys. FiToropoe moBTropeHue 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1

11

1.2

I[To Teme «{udpoBas rpaMOTHOCTHY

[TosicHsiTh Ha  mpUMepax CMBICH  TOHATUH  «UH(pOpPMAIULY,
«uH()OPMAIIMOHHBIN MpoIeccy, «00padboTka nHpopMaHm», «KXpAaHSHUE
uH(pOopMaLUNy, «epeaada HHHOpMaIun)

[TpuBOIUTH PUMEPHI COBPEMEHHBIX YCTPOMCTB XpPaHEHUS U MEepeaavu

nH(pOpMaLiU, CPABHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU

13

1.4

[TomydyaTe W HCHONB30BaTh MHQPOPMAIMIO O XapaKTEPUCTHKAX
NEPCOHAIBHOIO KOMIBIOTEPA U €T0 OCHOBHBIX JIEMEHTaX (IpoLeccop,
ONEepaTUBHAs IAMSATh, JOJIOBPEMEHHAs IaMAThb, YCTPOMCTBAa BBOJA-

BBIBOJIA)

Co0oTHOCHTD XapPaKTCPUCTUKU KOMIIBKOTEPA € 3aa4aMH, PCIIaCMbIMHA C

€TI0 IOMOIIBIO

1.5

OpueHTHpPOBATbCA B HEPAPXUUECKOH CTpyKType (haillioBoi cHCTEMBbI
(3anmMchIBaTh MOJMHOE UMs (aiina (kartanora), nyTh K Qailny (katanory)
[0 HUMEIOIIEMYyCs ONUCAaHHIO (PAIOBOM CTPYKTYphl HEKOTOpPOTO

MH(OPMALIOHHOTO HOCUTEJS)

1.6

1.7

PaGorate ¢ ¢ailioBoil cucTteMoll MEPCOHATBLHOTO KOMIIbIOTEpA C
UCITOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarb (KOMUPOBATh,
nepeMeniaThb, NepeuMEeHOBBIBaTh, YIAISITh U apXUBUPOBATh (ailibl U

KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

Hckare unpopmanuio B MHTepHeTe (B TOM 4YHCIIE TO KIHOYEBHIM
CJIOBaM, IO H300paX€HUI0), KPUTHUECKU OTHOCUTHCA K HaWJeHHOMN
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh ISl JIMYHOCTH M O0IIecTBa
pacrnpocTpaHeHUs] BpPEAOHOCHOM HHGOpMalnud, B TOM YHUCIE

AKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa




1.8

[TorrMaTh CTPYKTYpYy aIpecoB BeO-pecypcoB

1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKALUH
Cobmronate TpeOoBaHHMA O€30MACHON SKCIUTyaTallud TEXHHUYECKHX
CpeAcTB HMH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHIA,
1.10 COOIIIO/IaTh CETEeBOM ATUKET, Oa30Bble HOPMBI HH(POPMALIMOHHON ITUKU
U IpaBa Ipu paboTe C MPWIOKEHHSIMM Ha JIIOOBIX YCTpOMCTBax U B
WuTepHere, BBIOUpATh O€30MacHbIE CTPATETUU IIOBEICHUS B CETH
[TpuMeHsATH METONBI MPO(UIAKTUKH HETATUBHOTO BIIMSHUS CPEACTB
1.11 MH(POPMALIMOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTUI Ha 3]10pOBbE
10JIb30BATENS
2 ITo Teme «Teopernueckue OCHOBBI UH(POPMATUKI»
KoaupoBate M JlekoaupoBaTh COOOIIEHHs IO 33JaHHBIM IIPaBUIIAM,
2.1 JEMOHCTPUPOBATh MOHMMAHUE OCHOBHBIX NPUHIUIIOB KOJIMPOBAHUS
UH(OpPMAIMU Pa3TMYHON TPUPOBI (TEKCTOBOM, rpaIecKou, ayano-)
CpaBHMBaTh JUIMHBl COOOLICHMH, 3alMCaHHBIX B  pa3JIMYHBIX
2.2 andaBuTax, ONEpUPOBaTh E€AMHUIIAMU HM3MEpPEHUs] MH(POPMAIMOHHOTO
00BEMa U CKOPOCTH TepeJauu JaHHBIX
23 OneHuBaTh W CpaBHUBAaTh pa3Mepbl TEKCTOBBIX, TIpadUUECcKux,
' 3BYKOBBIX (DaityioB 1 BUie0haiioB
3 ITo Teme «MHpOpMaLIIOHHBIE TEXHOIOTHUI
[IpencraBnsTh  pe3yiabTaTbl  CBOEM  JNEATEIBHOCTH B BHJE
3.1 CTPYKTYypPHUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEAUNHBIX TPE3EHTALNN
8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 ITo Teme «TeopeTudeckre OCHOBbI HHPOPMATUKI»
11 [ToscHAT, Ha mNpuUMepax pa3Indusg MEXIy [O3ULIUOHHBIMU U
' HENO3UIMOHHBIMY CUCTEMAaMK CUUCIICHUS
19 3anuchiBaTh U CpaBHUBATH Lenble yucaa oT 0 no 1024 B paznuuHbIX

MO3UIIMOHHBIX CHUCTEMax cyucieHusi (¢ ocHoBaHusmMu 2, 8, 16),




BBITOJIHATH apU(PMETUYECKHE OTIEepallii HaJl HUIMU

1.3

14

2.1

2.2

2.3

2.4

2.5

PaCKpBIBaTB CMBICJI MMOHSATHH «BBICKA3bIBAHUC), «JIOru4ycCKas

onepanusa», «JIOTHYECCKOE BEIPAXKCHHUC)

3anuceIBaTh JIOTHYECKHE BBIpaXCHUA C UCIIOJIB30BaAHUEM ON3BIOHKINHU,
KOHBIOHKIIMU W OTpULAHHWA, OIPCACTIAT HCTHHHOCTH JIOTHMYCCKHUX
BBIpa)KeHPIfI, €CJIM U3BCCTHBI 3HAYCHUA HCTUHHOCTH BXOIAIIMX B HEIO
MNEPpCMCHHBIX, CTPOUTH Ta6JII/II_[bI HUCTUHHOCTH JJId JIOTHYCCKHX

BBIPAXKEHUI
[To TeMe «ANTOPUTMBI ¥ IPOTPAMMHUPOBAHHUE)

PackppiBaThb ~ CMBICII ~ TOHATHUH  «UCIHOJIHUTENB»,  «AJITOPUTM»,
«IporpamMmay, TOHUMAas pa3HUIy MEXIy YHOTpeOJIeHHEeM O3ThX

TEPMHHOB B OOBIJICHHON pedr U B HH(OpPMATHKE

OnuceiBaTh AITOPpUTM PCIICHUA 3aJjadr pa3JIMYHbIMU CHOCO6aMI/I, B

TOM 4HUCJIC B BUC 0JI0K-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYYHYHO W Ha KOMIIBIOTECPEC HECIOXKHbBIC
AJITOPUTMBI C UCITIOJIB30BAHUEM BETBJICHUU U IUKIJIOB IJid YIPaBJICHUA
HUCIIOJIHHUTCIIIMHA

Hcnons30BaTh KOHCTAaHTBI H NEPpCMCHHBIC  PA3JIMYHBIX  TUIIOB
(‘II/ICJ’IOBI)IX, JJOTUYCCKHX, CI/IMBOJ'II)HI)IX), a TaKXKXe coAcpKalmue HX

BBIPpAXKCHUSA, UCIIOJIB30BATh OIICPATOP IIPHCBABAHUA

Hcnons30BaTh npu pa3pa60TI<e nporpamMm JIOTHYCECKUC 3HAUCHUA,

Ooncpanr U BEIPAKCHUA C HUMU

2.6

AHaJ'II/ISI/IPOBaTB MPEAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPCACIIATD,
KaKue pe3yJyibTaTbl BO3MOXHBI IIPpU 3aJdHHOM MHOKCCTBC HCXOIOHBIX

3HAYEeHUN

2.7

Co3ngaBaTh M OTIAXHBATHh MPOrPaMMbl HA OJHOM M3  S3BIKOB
nporpammupoBanus (Python, C++, Tlackans, Java, C#, IIkonbHblii
AnropuTMHYecKHi SI3bIK), peanu3yrolue HECIOKHBbIE aITrOPUTMBbI
00pabOTKH YHCIOBBIX JaHHBIX C WCIOJB30BAHUEM IIMKIOB W
BETBJICHUH, B TOM YHCJIE PEATU3YIOIIUE MPOBEPKY JAETUMOCTH OJHOTO
IeJIOT0 YMCIia Ha APYToe, MPOBEPKY HATYPAIBHOTO YKCIIa Ha IPOCTOTY,

BbIJICJIEHUS IU(P U3 HATYPaAILHOTO YHCIIa

9 KITIACCA



Kon
NMpoBepPsIEMOro
pe3yJbTara

1

11

1.2

1.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30BaTeJILHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs

ITo Teme «IludpoBas rpaMOTHOCTHY

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHUKAI[IOHHBIE ~CEPBUCHI, O0O0JauHble XpAHWIMILA JAHHBIX,
OHJIAMH-TIPOTpaMMBbl (TEKCTOBbIE M TpaduuecKhe peraKkTOpbl, CpPeabl

pa3paboTKH) B yueOHOM ¥ MOBCETHEBHOM IEATEIHOCTH

[IpuBoauTH,  MpPUMEPHI  HUCIOJIB30BAaHUS  TeOMH(GOPMAIIMOHHBIX
CEpBUCOB, CEPBHCOB T'OCYAApPCTBEHHBIX YCIyr, 00pa30BaTEIbHBIX

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

Hcnonp30BaTh pa3jiMyHbIC CPEICTBA 3allUThl OT BPEIOHOCHOTO
IPOrPaMMHOTO O0ECTICUeHUs, 3alUINATh IEPCOHATBHYIO HH(OPMAITHIO
OT  HECAaHKIIMOHHPOBAHHOTO  JIOCTYylla W  €ro  IOCIEJCTBUI
(pasrnamieHusi, IMOJAMEHBI, yTpPaTbl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJOTHYECKHMX M COI[MAIBbHO-TICUXOJIIOTUYECKUX  acCIEeKTOB
UCHONb30BaHusl ceT VHTepHeT (ceTeBas aHOHMMHOCTh, LHU(pPOBOH
Clell, AayTeHTUYHOCTh CYOBEKTOB M  pPECcypcoB,  OIACHOCTb

BPEIOHOCHOTO KO/1a)

14

Pacno3HaBaTh MNONBITKM U MpeAynpexaaTb BOBJIEUEHUE ceds U
OKpY’KaIOUIMX B JECTPYKTHBHbIE U KPHUMHHAJIbHBIE (DOPMBI CETEBOM

AaKTUBHOCTH (B TOM 4ucie KUOepOyJIITUHT, (DUIIHHT)

2.1

2.2

ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKI»

PackppiBaTh  CMBICT  HOHATHM  «MOZEIb»,  «MOAEIUPOBAHUEY,
ONpeAeNnsaTh BHUIbl MOJENEH, OIEHUBaTh aJeKBaTHOCTb MOJIENIH
MOJENIUPYEMOMY OOBEKTY U LIETISIM MOJICIIUPOBAHUS

Hcnonb3oBatek rpadbl U AepeBbs U MOACTHUPOBAHUS CUCTEM CETEBOM

U UepapXUUYECKON CTPYKTYpPbl, HAXOIUTh KpaTuyalliniil myTh B rpade

ITo Teme «ATOPUTMBI M IPOIPAMMHPOBAHHE)

3.1

Pa30OuBath 3amaun Ha MOJ3aa4l, COCTABIATh, BBHIIOIHATh BPYUHYIO U
Ha KOMIIBIOTEPE HECJIOXKHBIE aITOPUTMBI C  HCIOJIb30BAHUEM
BETBJICHUH, LIUKJIOB M BCIIOMOTATEIbHBIX AITOPUTMOB Ul YIIPABJICHHUS

HUCIIOJIHUTCIIIMUA

3.2

CocTaBisiTh M OTJIAXHUBaTh MPOTPaMMBbl, DPEATU3YIOLIME TUIIOBBIE




QITOPUTMBI  O0OpPa0OTKM  YMCIIOBBIX  MOCJTEIOBATEIBHOCTEH  HIIH
OJIHOMEPHBIX YHCIOBBIX MAacCHBOB (IIOMCK MaKCHMyMOB, MUHUMYMOB,
CYMMBI WJIHM KOJHMYECTBA AJIEMEHTOB C 33/JIaHHBIMU CBOWCTBaMH) Ha
OJIHOM M3 s3bIKOB IporpammupoBanus (Python, C++, ITackans, Java,

C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK)

[To reme «MHPOpMAITOHHBIE TEXHOJIOTHI)

4.1

4.2

BreiOupats crmoco0 TmpencTaBicHHs JAHHBIX B COOTBETCTBUU C
MMOCTaBJICHHOW 3amadel (TaOJUIbI, CXeMbl, TpadUKH, JUArpaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEIICTB

00paboOTKH JaHHBIX

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBI s O0OpaOOTKH, aHalu3a u
BU3yaJIU3allUM YHCIOBBIX JAaHHBIX, B TOM YHCJIE C BbIIEICHUEM
quana3oHa TaOMuIbl W YHNOPSAJOYMBAaHUEM (COPTUPOBKOI) €ro

9JICMCHTOB

4.3

Co3naBaTh M NPUMEHATh B 3JIEKTPOHHBIX Tabmuuax (Gopmyiibl ams
pacuéToB C UCIOJIB30BAaHUEM BCTPOEHHBIX apU(PMETHUECKUX (YHKIUM
(cyMMHpOBaHME U TOACYET 3HAUEHUH, OTBEYAIOUIMX 3a/JaHHOMY
YCIOBHIO, CpelHee apu(METHYeCKoe, IOMCK MAaKCHUMaJIbHOIO U
MHUHHMAaJIbHOIO 3HaYE€HHUs1), aOCOIIOTHON, OTHOCUTEIbHOM, CMEIIaHHOM

ajipecaruu

4.4

Hcmnonb3oBarth 3JIEKTPOHHBIE TaOJIUIIEI hilag: | YUCJIEHHOI'0

MOZACIIMPOBAHUSA B IIPOCTHIX 3a/la4aXx U3 Pa3HbIX NPECAMETHBIX oOmacreit




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[{udposast rpaMOTHOCTH

KomneioTep — yHUBepcallbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaromiee Mo
nporpamme. TUIBI KOMIBIOTEPOB: IMEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPBI,  CYNEepKOMIbIOTEpbl. MoOunbHbIE — ycTpoicTBa.  TexHuka

0e30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

1.3

14

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa W uX Ha3HadyeHue. [Ipomeccop.
OnepatuBHas W JOJIOBpEMEHHas IaMATb. YCTPOWCTBA BBOJA U BBIBOJA.
CeHcopHbIIl BBOJ, TaTYUKK MOOWIJIBHBIX YCTPOMCTB, CpEACTBAa OMOMETPUUYECKOM

aYTeHTI/I(bI/IKaI_II/II/I

Hcropus pa3sBUTHS KOMIBIOTEPOB M MporpaMMHoOro otecrneuyenus. Ilokonenus
KoMnbploTepoB.  CoBpeMEHHbIE  TEHICHIMM  PA3BUTUS  KOMIIbIOTEPOB.
CynepxomnbroTepsl. [lapamiensHble Bbuncienus. [lepcoHanbHbBII KOMIIBIOTED.
[Tpoieccop M ero XapakTepUCTHKHM (TaKToOBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHasg naMath. JloaroBpeMeHHas MaMsTh. Y CTpOWCTBa BBOJA M BBIBOJIA.
OO0BEM XpaHUMBIX JJAHHBIX (ONEpaTUBHAs MaMATh KOMIbIOTEpA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKOINUTENb, MOCTOSHHAs MaMsITh CMapT@oHa) U CKOPOCTh

A0CTyIa I Pa3JIMYHbIX BUAOB HOCHUTEIEH

[IporpammHoe  oOecmeuenue KommbioTepa. [IpukmagHoe  mporpaMMHOE
obecrieueHue. CucremHoe MPOTPaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpaMM W JaHHBIX. becriatHble U

YCIIOBHO-O€CIUIaTHBIE TTporpaMMbl. CBOOOIHOE MPOTPaMMHOE 00€CTICUCHHE

1.5

@aitnel 1 nanku (katanoru). Tumbl daitnos. CpoiicTBa (hailioB. XapakTepHbIE
pasmepsl (paiiiIoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, DJEKTPOHHAs KHUTIa,

dororpadus, 3auck NECHU, BUJCOKIIUII, ITOTHOMETPAXKHBIA (PUITHEM)

1.6

[Tpuntuner moctpoenust (aiioBeix cucrteM. I[lomHoe wums daiina (mankw,

kartasiora). ITyTs K ¢aitny (manke, katanory)

1.7

@aiinoBblii MeHemxkep. Paborta ¢ daiinamu u mankamu (Karajaoramu): CO3JaHue,

KOIUPOBaHUE, MepeMelleHue, NMepeUMEHOBaHUE U YyJaleHue (aillioB U mamok




(xatamoroB). [Touck ¢aiinoB cpencTBaMu OMEPAIIOHHON CHCTEMBI

1.8

ApxuBanuus JaHHbIX. Mcrionb3oBaHue IpOrpaMM-apXruBaTopoB

1.9

1.10

KommnbrorepHbie BUPYCHl U ApYyrHe€ BPEAOHOCHBIE IIporpaMmsl. [IporpamMmsel i

3alIUThI OT BUPYCOB

O0beauHeHue KoMIbioTepoB B ceTh. CeTh MHTEepHET. BeO-cTpanuiia, BeO-caiT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cucremsbl. Ilouck
uH(pOpMallMi TO KIIOYEBBIM CJIOBaM W N0 u300paxeHuto. J[ocToBepHOCTh

uHpopMaLuy, norydeHHol u3 Murepuera

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U TpaBa MpH padoTe

B ceTu MHTepHeT. CtpaTeruu 6e3omacHoro noseaeHus B Miurepuere

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

WNudopmanms — 0THO U3 OCHOBHBIX TOHSATHI COBpeMeHHOH Hayku. Hpopmanus
KaK CBEJIeHMs, IpeAHa3HaYeHHbIE JUIsl BOCIIPUATHS Y€JIOBEKOM, U MH(OpMaIus

KaK JIaHHbIE, KOTOpPbIE MOTYT ObITh 00paObOTaHbl ABTOMAaTU3UPOBAHHOM CUCTEMOM

2.2

I[I/ICerTHOCTI) JaHHBIX. Bo03MOXHOCTE OIMCaHUS HCTIPCPBIBHBIX 00BEKTOB U
nmponeccoB € MOMOMbKO AUCKPETHBIX JAHHBIX. I/IH(I)OpMaI_II/IOHHHC mponecChl —

MIPOIIECCHI, CBA3AHHBIE C XPaHEHUEM, IPEOOPA30BAHUEM U TIepeaauei JaHHbIX

2.3

2.4

2.5

Cumbon. Andasut. MoutHocTh andasuta. PazHooOpasue s3bIKOB U al(aBUTOB.
EcrectBenHble u (opmasibHble SI3BIKHA. AJ(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunblil andasur. KonnuectBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIIHIA)
¢uKcupoBaHHOM JUTMHBI B JBOoWYHOM andasute. IIpeoOpasoBanue 1r000r0
angaBuTa K ABOMYHOMY. KOMHM4IecTBO pa3nuvHbIX CIIOB (PMKCHPOBAHHOH JTMHEI B

angaBuTe ONpeeNEHHON MOIITHOCTH

KoanpoBanue cuMBOJIOB OJTHOTO an(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B APYTOM
anaBuTe, KOAOBas TaOIUIA, TEKOTUPOBAHHE

JBonunslii kox. IIpexncraBiieHMe HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JIBOMYHOM aJihaBuUTe

2.6

NudpopmaninoHHblii 00b€M NaHHBIX. BUT — MUHUMAaNbHAsT €AMHUIIA KOJIWYECTBA

uHpOpMaLUK — ABOWYHBIN pa3psan. balt, kunobaiit, MmerabaiiT, rurabaiT

2.7

CKOpOCTL nepcaayn JaHHBIX. EI[I/IHI/II_II:I CKOpOCTH 1mCpcaavyu JaHHBIX.

Hckaxenune nHpopmanuu rnpu nepeaaye

2.8

KonunpoBanue texcrtoB. PaBHOomepHbIil koa. HepaBHoMmepnblii koa. KoaupoBka

ASCII. BocemuOutHble komupoBku. llonstne o xomupoBkax UNICODE.




2.9

2.10

2.11

3.1

3.2

JlekonupoBaHnue  COOOIIEHW C  HWCIOJNBb30BaHHMEM  pPAaBHOMEPHOTO U

HepaBHOMEpHOTo kKoAa. MHdopmannoHHb 00BEM TEKCTa

OO6miee mpexacraBieHHe O MHUPPOBOM NPEACTABICHUU ayAHOBU3YAIbHBIX U
JIpyrux HenpepblBHbIX JaHHbIX. KoaupoBanue 1Berta. l[BeroBbie Mopemnu.
Moaens RGB. I'my6una koguposanusi. [Tanmutpa

PactpoBoe u BekTOpHOE TIpeiacTaBiieHHe H300pakeHuil. Ilukcens. OreHka
UHPOPMALIMOHHOTO  00bEMa  rpaM4yeckux  JaHHBIX JUIS  PacTpOBOTO
N300paKCHHS

KoaupoBanue 3Byka. PaspsaHocTh W uactoTa auckperu3anuu. KommuecTBo
kaHajoB 3anucu. OIlleHKa KOJMYECTBEHHBIX MapaMEeTpOB, CBSA3aHHBIX C
MPEJICTABICHUEM U XpaHEHHEM 3BYKOBBIX (hailioB

HudbopmalinoHHbIEe TEXHOIOTUN

TekcToBble JOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIa, ad3all, CTpoKa,
CJIOBO, CHUMBOJ)

TexcToBbIi mnmponoeccop — HHCTPYMCHT CO3JaHUA, PCAAKTUPOBAHUA U

dbopmarupoBanus TekcToB. [IpaBmia Habopa TekcTa

3.3

3.4

PenaktupoBanue Ttekcta. CpoiictBa cumBonoB. Illpudr. Tunsr mpudron
(pyOsienble, ¢ 3aceukamM, MoHOWUpUHHBIE). IlomyXkupHOE U KypcHBHOE
Hayepranue. CBoiicTBa a03aleB: TpaHUIbl, a03alHBIA OTCTYN, HWHTEPBA,

BbIpaABHHUBAHHUC. CruneBoe (l)OpMaTI/IPOBaHI/Ie

CtpykTypupoBanue uHPOpMalMd C TOMOIIbIO COUCKOB W  TaOmuIL.

MHoroypoBHeBbIe ciicKd. JloOaBieHre TaOIHI] B TEKCTOBBIE IOKYMEHTHI

3.5

3.6

3.7

3.8

BceraBka m300pakeHMiI B TEKCTOBbIE JOKyMEHTBl. OOTekaHue H300pa’keHUil
TEKCTOM. BKiIroueHue B TEKCTOBBIM JJOKYMEHT AHarpamMm U Gopmy

[TapameTpsl cTpaHulbl, Hymepanus crpaHul. JloOaBieHne B JTOKyMEHT
KOJIOHTUTYJIOB, CCBUIOK

IIpoBepka mnpasomnucanus. PaccrtaHoBka mnepeHOCOB. I'0710COBOM BBOJ TEKCTa.
Onrnueckoe pacno3sHaBaHue Tekcta. KomnberorepHsiii nepeBoa. Mcnons3oBanue
cepBucoB ceTn HTepHeT 1u1g 00paboTKH TEKCTa

3HaKOMCTBO C  rpaduyecKMMHM  pelakTopamMHu. PacTpoBble  pUCYHKH.

Hcnonp3oBanue rpadudeckiux NpUMHUTHBOB

3.9

Omnepanuy  peaakTUPOBaHUST TpapUUECKUX OOBEKTOB, B TOM 4YHCIE IHUPPOBBIX
dotorpadmii: u3MeHeHHe pa3zMmepa, OOpe3ka, IMOBOPOT, OTpakeHue, pabdora ¢

oOmacTsiMu  (BbIJICTICHHE, KOMHMPOBAHWE, 3aJIMBKA IIBETOM), KOPPEKIWs IIBETA,




SAPKOCTH U KOHTPACTHOCTH

Bekroprnass rpaduxa. Co3gaHue  BEKTOPHBIX  PHUCYHKOB — BCTPOCHHBIMHU

3.10 CpPEeICTBAaMU TEKCTOBOTO Ipolleccopa WM JIPYruX Iporpamm (MPHIIOKEHUN).
Jlo06aBiieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTBI
311 [MonroroBka MynbTUMeIWHHBIX npe3eHTauuii. Crmaiin. JloGaBnenue Ha crhaiin
' TEeKCTa M n300pakeHnid. PaboTa ¢ HECKOJBKUMU ClaiaMmu
3.12 JloGaBienue Ha ciail]] ay JMOBU3yalbHBIX JaHHBIX. AHUManus. [ unepccpuiku
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Heno3umonuele U MO3UIMOHHBIE CUCTEMbI cuucieHus. AndaBut. OcHOBaHUE.
11 PazBépuyTas ¢opma 3ammcu yucia. [lepeBog B JNECATHUHYIO CUCTEMY YHCEI,
3aMHUCaHHBIX B APYTUX CUCTEMaX CUUCIICHUS
1.2 Pumckas cucrema cuucieHus
JIBonuHas cucrema cuncienus. Ilepeson nensix uncen B npexaenax ot 0 no 1024
B JIBOMYHYIO CUCTEMY cunciieHus. Bockmepuunas cucrema cuncnenus. [lepeBos
13 Yycesl U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO M JIECATHUHYIO CHCTEMBI U
' obpatno. IllectHaamarepuunasi cuctema cuucieHus. IlepeBox dwcen wu3
HIECTHAALIATEPUYHON CHUCTEMBbI B JIBOMYHYIO, BOCBMEPUUYHYIO MU JIECSITHYHYIO
CHUCTEMBI U 00paTHO
14 ApudnmeTndeckre onepanuy B ABOUYHONW CUCTEME CUHCIICHUS
Jlornueckne  BbIcKa3zbiBaHus.  Jlornueckwe  3HAYEHUS  BBICKA3bIBaHMIA.
DNeMEHTapHbIE W COCTaBHBIE BBICKA3bIBaHMS. JIOTHMUECKHE OIepalruu: «u»
15 (KOHBIOHKIIHUS, JIOTUYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIUS, JIOTHYECKOEe
' CIIOKEHHUE), «He» (Jorndeckoe oTpurianue). [Ipuopurer JIOrHIeCKUX Omeparmii.
OrnpenenieHe HWCTUHHOCTUM COCTAaBHOTO  BBICKa3bIBaHUSI TMPU  HM3BECTHBIX
3HAYCHUSIX UCTUHHOCTHU BXOJIAIINX B HETO AJIEMEHTAPHBIX BHICKA3BIBAHHI
16 Jlornueckue Belpakenus. [IpaBuiia 3anucu norudeckux BoipaxkeHuid. [loctpoenne
' TaOJHI] UCTUHHOCTH JIOTMIECKHUX BBIPAKCHUT
1.7 Jloruueckuie 3eMeHThI. 3HAKOMCTBO € JJOTUYECKUMH OCHOBAMH KOMIIbIOTEpA
2 AJNTOPUTMBI ¥ POrPaMMHUPOBAHUE
2.1 [Tonstne anroputma. HWcnogHWTENW aJIropuTMOB. AJTOPUTM Kak IUIaH




YHpaBJICHUA UCIIOJHUTCICM

2.2

2.3

CgoiictBa anroputma. CriocoObl 3amucH aaropuTMa (CIOBECHBIH, B BUAE OJOK-

CXEMBI, POrpaMma)

AlnroputMuuYeckue KOHCTpYKIMU. KoHCTpykuusi «ciempoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTb  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
MPElyCMOTPETh 3aBUCUMOCTD 1OCJIEIOBATEILHOCTH BBIIIOIHAEMBIX JEHCTBHI OT

HUCXOJHBIX JaHHBIX

2.4

KOHCprKHI/ISI «BCTBJICHHUC): IIOJIHAA M HCIIOJHAasA q)OpMBI. Breimonnenue u
HCBBITIOJIHCHHUC YCIJIOBUSA (I/ICTI/IHHOCTB H JIOXXHOCTb BBICK8.3BIB8.HI/I$I). HpOCTLIC n

COCTaBHBIC YCJIOBUSA

2.5

2.6

KOHCprKHI/Iﬂ «IIOBTOPCHUC): MHUKJIILI C 3aJaHHBIM YHUCIOM HOBTOpeHI/If/'I, C

YCJIOBUEM BBIIIOJIHCHUS, C nepeMeHHoﬁ OHKIIa

Pazpabotka myis ¢GoOpMaTbHOTO MCHOJHUTENS alrOpUTMa, MPUBOISIIETO K
TpeOyeMoMy pe3yJbTaTy IMPH KOHKPETHBIX MCXOIHBIX JaHHBIX. Pa3zpaboTka
HCCJIOXKHBIX QJITOPUTMOB C HCIOJB30BAHUCM LHKIIOB U BETBJICHUI JJISL
yopaBieHus: (GOpManibHBIMU  HUCTHOTHHUTENSMU. BBIMOIHEHHE alropuTMOB

BPYUYHYIO U Ha KoMnbioTepe. CHHTaKCHUYeCKUe U JIorndeckue ommnoku. OTkassl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlIkonbHbIi
Anroputmuueckuit  f3pik). CucremMa NporpaMMHpPOBAHUS: PEAAKTOpP TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

2.8

2.9

2.10

2.11

HepCMeHHaSIZ THII, WM, 3HA4YCHUC. HGJ'II)IG, BCHICCTBCHHBIC MW CHMBOJIbHBIC

MNCPEMCHHBIC

OnepaTop NpucBanBaHUs. ApI/I(l)MeTI/I‘IeCKI/Ie BBIPAXKCHUA U TOPAHOK HX
BBIYHCIICHUA. Onepaum/l C IOCJIBIMHU YHCIaMU. NCIOYUCICHHOC ACJIICHUE, OCTATOK

OT ACJIICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O ICJIOro Ynucjia Ha ApYyTroc

BerBnenusa. CocraBHble YyCIOBHS (3aIMCh JIOTMYECKMX BBIPDOKEHMHA Ha
U3y4aeMOM s3bIKe NporpaMmMupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 ABYX, TPEX U YETBIPEX uncell. Pemenne KBagpaTHOro ypaBHEHUs, UMEIOIIETO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOl"OBa}I OTJIaJlKa MporpaMM: MOomaroBO€ BBIITOJHCHHUEC, ITIPOCMOTP 3HAYCHUI

BCJIIMYHH, OTJI&,HO‘IHBIP'I BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

[ukn ¢ ycnoBuem. AnroputM EBKina 11 HaX0KI€HUS HAMOOJIBIIIETO 00IIIero
JCIIUTECIA I[Byx HaTypaJ'H:HI:IX YHUCCII. P2136I/IGHI/IG 3alliuCu HaTypaHBHOFO qucia B

MO3UIIMOHHOM CHCTEME€ C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha




OTJeNbHbIC IH(PBI

2.13

2.14

2.15

[uki ¢ nepemeHHON. AJITOPUTMBI IPOBEPKU JAETUMOCTH OJHOT'O LIEJIOr0 YUCIIa

Ha JIpyroe, MPOBEPKU HATYPaAJIIbHOTO YKCia Ha IPOCTOTY

O6paboTka CHUMBOIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IE€pPEMEHHEIE.
[MocumBonpHast 00paboTka cTpok. [Toacu€T 4acToThl MOSBICHHUS CHMBOJA B
ctpoke. Berpoennsie GyHKIMM 1711 00pabOTKH CTPOK

OnpezneneHue BO3MOXHBIX PE3yJbTaTOB pPadOTHl AITOPUTMA TPU 3aJaHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, OMPEICICHHE BO3MOXHBIX BXOIHBIX JIAaHHBIX,

MNPpUBOAAIINX K JAHHOMY PE3YJIbTATy

9 KVIACC

Kox

11

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

[{udpoBast rpaMOTHOCTH

['moGanehas cetb WutepHer. IP-ampeca y3ioB. CereBoe XpaHEHHE JaHHBIX.
MeTo1b1 HHIMBUIyJTLHOTO M KOJUIEKTUBHOTO pa3MelleHus HOBOM WH(GOpMaIluy B
WutepHere. bonbie paHHble (MHTEPHET-JAaHHBIE, B UYACTHOCTH JIaHHBIE

COLIMAJIbHBIX CETEeH)

1.2

1.3

[Tonatue 06 wuHpoOpManMoOHHON Oe€30mMacHOCTU. YTPO3bl HHGOPMAIIMOHHON
0e30MacHOCTH TIpHU padoTe B IIOOATBHOM CETH U METOMBI MPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHoOi ayTeHTHU(UKAIMU. 3alIUuTa JAYHON MHPOpPMAIIUA B CETH
WNurepner. be3omacHele  cTpareruu  moBeaeHUs B cetu  VIHTepHer.
[IpenynpexaeHne BOBICYCHHS B JIECTPYKTHUBHBIE W KPUMHHAIBHBIE (DOPMBI

CEeTeBOI aKTUBHOCTHU (KMOEpOYJUIMHT, (PUILUHT U Ipyrue GopMbl)

Bunsl nestensHoctH B MHTepHEeTe. MHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIC
CepBUCHI (1OUTOBAsA CiIyk0a, BUACO-KOH(EPEHI-CBSI3b U APYTHE), CIIPABOYHBIC
CIykObl (KapTbl, paclUCaHUs U JIpyrHe), IOHCKOBBIE CIYXKObI, CITyXObI
OOHOBJICHHMSI TPOTPAaMMHOr0 obecriedeHuss U Jpyrue ciyx0bl. CepBUCHI
rocymapcTBeHHbIX  ycuyr. OOnaunbple xpaHwimmmia gaHHBIX.  CpencTtsa
COBMECTHOM  pa3paboTku JOKyMeHTOB (onmaiiH-o¢ucsl). IIporpammuoe
obecrieueHne Kak BeO-CEpBHUC: OHJIAMHOBBICE TEKCTOBBIE U Tpaduueckue

pPEeNaKTOpHbl, Cpe/ibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Mogenb. 3amauum, perraeMble ¢ MOMOINBIO MojaenupoBaHus. Kiaccudukarmm




2.2

2.3

mojeneil. MartepuaneHple  (HaTypHble) W HH()OpPMAIMOHHBIE  MOMEIH.
HenpepeiBHble M guckperHble Mozaenu. Mmuranmonnsie mognenu. Hrpossie
mozenu. OIEHKa COOTBETCTBUS MOJEIH MOJCIUPYEMOMY OOBEKTY U LENsIM

MOACIIUPOBAHUA
Tabnuynbie MOACIIH. Ta6JII/II_[a KaK nIpe€ACTaBJICHUEC OTHOUICHUA

ba3er nmanHpix. OTOOp B TabNMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myTs. OpHUEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpader. Jlnuna (Bec) peOpa. BecoBas marpuma rpada. nmHa myTH MEXIy
BepmmHamMu rpada. [Touck ontumansHOTro TyTH B rpade. HavanpHas BepiinHa
(MCTOYHMK) W KOHEYHas BepHIMHA (CTOK) B OPHEHTUPOBAHHOM Tpade.

Brrancnenue kom4yecTBa ImyTei B HAPABICHHOM allMKIMYECKOM rpade

2.5

2.6

HepeBo. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepeBa. Bricota nepesa.
[MognepeBo. Ilpumepsr wucmons3oBaHus JaepeBbeB. llepebop BapHaHTOB C
MOMOIIIBIO JiepeBa

[TonsaTne Maremarudyeckod Mojenu. 3ajadyd, peliaeMble € MOMOIIBIO
MaTE€MaTH4eCKOTro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTHYeCKOM MoJeiIM OT HaTypHOM MOJETd M OT  CIOBECHOTO

(JluTepaTypHOT0) onucaHus 00bEeKTa

2.7

3.1

3.2

OTarnsl KOMIIBIOTCPHOTO MOJCIMPOBAHHA: IIOCTAHOBKA 3aJadud, IMOCTPOCHUC
MaTeMaTH4eCKOn MOACIIHN, nporpaMmMHas peajim3anus, TCCTUPOBAHMUC,
MMPOBCACHNUEC KOMIBIOTECPHOI0 OSKCICPUMCHTA, aHaJIM3 ¢C€ro pe3yJbTaToB,

YTOYHEHHE MOJAEIU
AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

Pa30uenue 3aga4d Ha I1oA3adadvHu. CocraBiecHue AJITrOpUTMOB U MpOrpamMm C
HCITIOJIB30BaHHUEM BeTBHeHHﬁ, OUKJIOB M BCIIOMOTraTCJIbHBIX aJITOPUTMOB JJIA

YHOpaBJICHUA UCTIOJHUTCIIEM NI APYTUMHA UCIIOJIHUTCIIIMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTJaJKa MporpamMM, pPEaIM3YIOUIMX THUIIOBBIE  aIrOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MacCHMBOB, Ha OJTHOM M3 S3BIKOB MPOTrPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IllkonbHbIii AnroputrMudeckuit S3bIK):
3all0JJHEHHE YHUCIIOBOIO MACcCHBA CIy4YalHBIMM YHCIAMH, B COOTBETCTBUHU C
dopmyroit wiK myTéM BBOJA YHCEN, HAXOXKIEHHE CYMMBI 3JIEMEHTOB MAacCHBa,
JMHENHBIN OUCK 33JJaHHOTO 3HAYCHMsI B MAaCCHBE, OJCUET 2JIEMEHTOB MacCHBa,

YAOBJICTBOPAIOIIUX 3aJaHHOMY YCJIOBHIO, HaxXOXJACHUC MHWHUMAaJIBHOI'O




(MakcUManbHOrO) 3yieMeHTa MaccuBa. CopTHpOBKa MaccuBa

3.3

OO6paboTka TOTOKA JaHHBIX: BBIYHMCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(METHYECKOro, MUHUMAJIBHOIO M MAaKCHUMaJbHOI'O 3HA4YE€HHs 3JIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIOBHUIO

3.4

4.1

4.2

VYnpasnenue. Curnan. O6patHas cBsi3b. [lomyueHune curHamoB oT HH(POBBIX
JaTYMKOB (KAacaHMs, pAacCTOSHHUS, CBeTa, 3Byka H Japyroro). IIpumeps
UCTOJIB30BaHUSl TPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIPaBICHHS
TEXHHYECKMMHU YCTpOICTBaMM, B TOM dHciIe B pobOoTtoTexHuke. [Ipumeps
POOOTH3NPOBAHHBIX CHCTEM (CHCTEMa YIPABJICHUS JBH)KEHUEM B TPAHCIIOPTHOM
CHCTeMe, CBapoyHas JIMHHUS aBTO3aBOJa, ABTOMATH3UPOBAHHOE YIIPaBIICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCTEMa YIpPaBJICHHUS TPAHCHOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)
HudbopmalinoHHbIE TEXHOIOTUU

[lonatne 00 AMEKTPOHHBIX TaOMUIAax. TUMBI JaHHBIX B SYEUKAX SJIEKTPOHHOM
tabmuipl. Penaktuposanue u popmarupoBanue tabaul. Berpoennsie QyHKImu
JUIsL TIOMCKAa MaKCUMyMa, MHUHHUMYMa, CYMMBbl U CpPEIHEro apu(pMeTHYECKOro.
CoprupoBka JaHHBIX B BBIJEIEHHOM auanasoHe. Iloctpoenne auarpamm
(ructorpaMma, Kpyromas AMarpaMma, TouyedHas auarpamma). Beibop Tuma

AuarpaMMbl

[TpeoOpa3oBanue Gopmyn npu komnupoBaHuM. OTHOCHTENIbHAsA, aOCOMIOTHAs U

CMCIIaHHasg aapecauuns

4.3

VYc0BHbBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIMX 3aJaHHOMY ycioButo. OOpaboTka OonbpIIMX HaOOpOB

JaHHBIX. Yucnennoe MOJCIINPOBAHUEC B DJICKTPOHHBIX Ta6n1/1uax

4.4

Posib MHGOpMaMOHHBIX TEXHOJOTUH B Pa3BUTUU SKOHOMHUKH MHpA, CTPAHBI,
peruona. OTKpeIThIe oOpa3zoBaTenbHbIe pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH M  HMH()OPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAaMMHUCT,  Pa3pabOTUMK  MOOWMJIBHBIX  HPUIOKEHUH, TECTUPOBIIUK,
aApXUTEKTOpP MPOTPaAaMMHOI0 OOECleueHus, CHEIUAINUCT IO aHaIu3y JAaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IPOBEPSIEMBIE HA OI'D ITO UH®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

1

11

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

3HaTh (TOHUMATB )

BnaneHne OCHOBHBIMM  TOHATUSAMH: HH(MOpMauus, Iepenaya,
XpaHeHne U 00paboTka WH(POPMAIMH, AITOPUTM, MOJIEINb, IH(PPOBOI
OPONYKT ¥ WX HCHOJNB30BaHME JUIS pPEUICHUS YYeOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJIaIleHI/Ie IMOHATHUAMMA:  BBICKA3bIBAHUC, JIOTMYCCKasA  OIlcpanus,

JIOTNYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2

2.3

2.4

2.5

YMeHue onepupoBaTh €IUHHUIIAMH H3MEpPEHUs HH(POPMAIIOHHOTO

00bEMa u CKOPOCTH I€peaavun JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble unciaa ot 0 go 1024 B
Pa3IUYHBIX TTO3UIMOHHBIX CUCTEMaX CUUCIICHHS C OCHOBaHUSIMHU 2, 8,

16, BBITIOJIHATH apI/I(i)MCTI/I‘leCKI/IC ornepanru Ha HUMHU

YMmenue KOOAUPOBATH MU ACKOAHWPOBATH COO6H_I6HI/I$I IO 3aJaHHBbIM
IMpaBHJIaM; ITOHMMaHHC OCHOBHBIX MMPUHIMIIOB KOAWPOBaHUA
I/IH(I)OpMaI_[I/II/I pasjquoﬁ IMpUpOAbI: TCKCTOBOﬁ, rpa(bnqecxoﬁ, ayauo
VYMeHHe 3aluchiBaTh JIOTHYECKHUE BBIpAXKCHUA C HCIHOJB30BAHUCM
JU3BIOHKIONHK, KOHBIOHKIOWH W OTpHIAaHHWsA, OIPCACIIATH MCTUHHOCTH
JJOTHYCCKHUX BLIpa)KeHPIﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA MHMCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I UCTUHHOCTHU JJIA
JJOTHYECKHUX BLIpa)KeHHﬁ; 3alMUCbIBAaTh JIOTHYCCKUEC BBIPAXKCHUA Ha

HN3Y4aCMOM S3BIKE IPOTrpaMMUPOBAHUSA

YMeHue COCTaBlIATh, BBINOJHATH BPYYHYIHO M Ha KOMIIBIOTEPE
HECJIO)KHBIE  QJITOPUTMBI  JJId  YIOPaBICHUS  HCIOJIHUTEIISIMU
(Uepenamka, YepTE&XHUK U Jpyrue); cO3laBaTb M OTJIAKUBATH
MporpamMMbl Ha OJTHOM M3 sI3BIKOB TporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlxonbHbld AdropuTMudeckui  S3bIK),




peaTM3yIoIIUe HECIOKHbBIE aITOPUTMbI 00PAOOTKH YUCIIOBBIX JaHHBIX
C UCTOJIB30BAaHUEM IMKJIOB U BETBJICHUH; yMEHUE pa3OuBaTh 3a1a4M
Ha moJ3agavur, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
pPa3IMYHBIX  THUIOB  (YUCIIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX);
AHAJIM3UPOBATH HpeI[JIO)KeHHblf/’I AJITOpUTM, OIPCACIATh, KaKHUC
pe3yabTaThl BO3MOXHBI TPH 33JaHHOM MHOXECTBE HMCXOJHBIX

3HaYEHU N

2.6

YMeHue 3amucaTh Ha HM3y4aeMOM  S3bIKE IIPOIPAMMHUPOBAHMS
QITOPUTMBI IIPOBEPKU JAEIUMOCTH OJHOIO LIEJIOr0 YMCiIa Ha APYTroe,
NPOBEPKH HATYypPaJIbHOTO YHCJIAa HA TPOCTOTY, BBIIENEHUS LUpp U3
HaTypaJIbHOI'O YHUCIA, IIOUCK MAaKCHMyMOB, MHHHUMYMOB, CYMMBI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Brnagenne ymMeHUEM OpPHUEHTHPOBATHCS B HEPAPXUYECCKON CTPYKTYpE
(baimoBoi cucTteMbl, padoTaTh ¢ (GaillIoBOH CHCTEMON MEPCOHATLHOTO
KOMITBIOTEpA C WCIOJb30BaHWEM Tpadudeckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KOMUPOBaTh, IMEpeMelaTh, MEePEHUMEHOBBLIBATD,

YAAIATh U ApXUBUPOBATH (ailyibl U KaTajaoru

2.8

BJ'IaIleHI/Ie YMCHUSAMU U HABbIKaAMHU HCIIOJIb30BAHHUA I/IH(bOpMaIII/IOHHI)IX
U KOMMYHUKAIIMOHHBIX TEXHOJIOT U AJig TIOUCKA, XpaHCHUA,

00paboTKH U Mepesjaun ¥ aHaJu3a Pa3IMuHbIX BUIOB HH(OpMALIUN

2.9

YMmeHue BbIOUpaTh CrOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmuibl, cXeMbl, Tpaduku, ITUarpaMmbl) C
WCIOJIb30BAHUEM  COOTBETCTBYIOLIMX  NPOrPAMMHBIX  CPEJICTB

00pabOTKN JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTypUpOBaTh  HH(OpMAIHIO,
UCTIONB3YSl DJIEKTPOHHBIE TaONUIBI AN OoOpaOOTKH, aHanmu3a u
BU3yaJIN3alliy YHCIIOBBIX JIaHHBIX, B TOM YHCJIE C BBIJICICHUEM
quarna3oHa TaONWIbl W yHOPSAOYMBAaHUEM (COPTHUPOBKOW) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTHh B JEKTPOHHBIX TaOIuIax Hopmysibl
JUIsT  pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (YHKIIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOIh30BaATh
AIIEKTPOHHBIC TAOJUIIBI JJII YUCICHHOTO MOJCIUPOBAHUS B MPOCTHIX

3a/1auax U3 pa3HbIX MPEAMETHBIX 00JacTei




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
ITO HTHO®OPMATHUKE

Koxa

HHHPar###1.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA

Hudposas rpaMoOTHOCTH

@aiinpl ¥ mankd (katajoru). llpuHIMNBI mocTpoeHHs (PaiIoBbIX
cucteM. [TonHoe nms daiina (manku). [1yTe k daitny (manke). Pabota ¢
¢daitmamMm W KarajloraMM CpEICTBAaMH OINEPAMOHHOW CHCTEMBI:
CO3/1aHKe, KOIIMPOBAaHUE, MTepeMeIleHUE, IEPEUMEHOBAHUE U YIalleHUE
¢daiinoB m manok (karajoroB). Tumbl (aitmoB. CBoiicTBa (aitios.
QaitnoBelii Menemkep. Ilouck ¢aiinoB cpeacTBamu omnepanoOHHON

CHUCTCMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuia,
BeO-caiit. CtpykTypa azapecoB Beb-pecypcoB. bpayzep. Iloumckossie
cuctemsl. Ilomck HHq)OpMaHI/II/I 10 KIKYCBBIM CJIOBaM H IIO
n3obpaxenuto. JloctoBepHOoCcTs UWHGOpPMAIMK, TOJYYECHHOH U3

Wurepuera. [P-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX

Teopernueckrne 0CHOBbI UHPOPMATUKHU

2.1

JIMCKpETHOCTh JTaHHBIX. BO3MOXHOCTH ONUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BomuHbIN angaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHaIuil)
(buxcupoBaHHOW IUHBI B ABOMYHOM aindasute. I[IpeoOpasoBanue
moboro andaBuTa K JBOMYHOMY. KoOIMYeCcTBO pas3IMYHBIX CIIOB
(UKCUpPOBaHHOMN JJIMHBI B al(aBuTe ONpereaEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(paBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JpyroMm aindasure, KogoBas Tabnuua, nekoauponanue. Koaguposanue
TekcToB. PaBHOMepHBI Koz. HepaBHOMepHBIi kog. Koguposka ASCIL.
Bocemubutabie xoaupoBku. [lonstue o komupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € HCIIOJIB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMEpHOTO Koaa. MHpopManmoHHbIH 00BEM TEKCTA

2.2

Nudopmannonusiii 00bEM TaHHBIX. BUT — MUHUManbHas €IUHHIIA
KOJIM4YeCTBAa MH(POPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus

nH(OpMaIMOHHOTO 00bEMa MaHHBIX. but, OaifT, kumoOalT, Merabair,




2.3

2.4

rurabaiiT. CKopocTh nepeaay JaHHBIX. EMUHHIBI CKOPOCTH Mepeadn

JaHHBIX

KomupoBanue upera. llBetoBsie momenu. Monens RGB. I'myOuna
koxuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpejicTaBieHUE H3o0pakeHUi. Ilukcens.
Onenka wuH(MOPMAIMOHHOTO O00BEMA TpapUUECKUX JaHHBIX IS

pacTpoBOro U300paskeHus

KO,I[I/IpOBaHI/Ie 3BYKa. P azpsAAHOCTb M 4YaCTOTa 3aIlrCH. KomnaecTBo
KaHaJIOB 3aI1iCH.
OHeHKa KOJIMYCCTBCHHBIX IIapaMETPOB, CBA3AHHBIX C IIPCACTABICHUCM

U XpaHEHUEM 3BYKOBBIX (ailiioB

2.5

Hemno3uimoHHbIe W TO3WIMOHHBIE CHUCTEMBl CUYUCICHUSA. AJ(aBHT.
OcHoBanue. Pazpépuyras ¢dopma 3amucu uwucna. IlepeBon B
JNECATUYHYI0 CHUCTEMY 4YHCEJ, 3alUCaHHbIX B JPYrUX CHCTEMax
CUHCTICHUSI.

PumMmckas cucrema cuucieHus

2.6

2.7

JIBonuHas cucreMa cuucieHus. [lepeBoa menbix yncen B mpeaenaax oT
0 1o 1024 B nBOMUHYIO CHCTEMY cuucieHHs. BocbMmepuuHas cucrema
cuncnenus. [lepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B JBOMUHYIO U
JecsITUUHyl0 cucteMbl W oOparHo. lllecTHaauarepuunas cucrema
cuncnenus. IlepeBoxy wyucen W3 NIECTHAAUATEPUYHONM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC orepanuru B JIBOMYHOM CUCTEME CUHCICHUS

Jlornyeckue BBICKa3bIBaHUA. JlorMueckue 3HAYEHMs BBICKA3bIBAaHUI.
DJIeMEHTapHbIE U COCTAaBHBIE BBICKA3bIBaHUsA. JIOrMueckue ornepanuu:
«1» (KOHBIOHKIUSA, JIOTUUECKOE YMHOXKEHHUE), «UIN» (AU3BIOHKLHNA,
JIOTHYECKOE CIIOKEHHE), «He» (Joruueckoe orpuuanue). [Ipuopurer
jJormyeckux onepauuid. OnpeneneHne HUCTUHHOCTU  COCTaBHOIO
BBICKA3bIBAHUSA, €CIIM W3BECTHBI 3HAYEHUS HWCTHHHOCTH BXOJSIIHUX B
HEro0 JJIEMEHTapHBIX BbICKA3bIBaHUU. JIOrM4ecKue BBIPAKEHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuid. I[locTpoenue Tabnuil

HCTUHHOCTH JIOTHYCCKHUX BBIpa)KeHI/II\/JI

2.8

Jlornueckne »IEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH

KOMIIbIOTEpa

2.9

HerepBIBHBIC N OUCKPETHBIC MOACIIN. NMuTanmmoHHEIS MOACIIH.




2.10

211

Urposeie mogenu. OueHka afeKBaTHOCTU MOJEIU MOJAEIUPYEMOMY

O6’beKTy " OeJIsIM MOJCINPOBAHUA

Tabnmuunbie Monenu. Tabnuia kKak mpeacTaBiIeHUe OTHOMICHHS. ba3bl
nanHblx. OTOOp B TaOuuile CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY

YCJIIOBHUIO

I'pad. Bepumna, peopo, MyThb. OpueHTUPOBaHHbIE u
HeopueHTUpoBaHHbIe Tpadul. [[nmmHa (Bec) pebpa. BecoBas marpuia
rpada. J{nuHa nytu Mexay BepummHamu rpada. [louck ontuManbHOro
myTt B rpade. HavanpHas BepmmHa (MCTOYHUK) M KOHEYHAS BEPIIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Borurcnenue konuyecTBa myTei B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

212

Hepeso. Kopens, BepmmHa (y3en), muct, pedpo (ayra) nepesa. Beicora
nepesa. IlognmepeBo. Ilpumepbl ucnonb3oBaHus aepeBbeB. llepedop

BapHWaHTOB C IOMOLIBIO ACPCBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

CpoiictBa anroputMa. CrmocoObl 3amucu aaroputMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocrapneHue anropuTMOB U MPOrPaMM C UCIIOJIb30BAHUEM BETBJICHUH,
IHMKJIOB M  BCIIOMOTAaTEIbHBIX  QJTOPUTMOB Uil  YIIPABJICHUSA
ucnonuuteneM (Pobor, UYepenamka, UYepTéXHUK U JIpyTHE).

BrInonHenne aropuTMOB Bpy4YHYIO M Ha KOMIIBIOTEpE

3.2

Azpik  nmporpammupoBanus (Python, C++, TIlackans, Java, C#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpOBaHHUS:  pPENAKTOpP  TEKCTa  IIporpamw,
TPaHCIIATOP, OTIAJYHK.

[lepemenHas: Tun, wums, 3HadyeHHWe. Llenble, BEHNIECTBEHHBIE U
CUMBOJIbHBIC [IEPEMEHHBIE.

Oneparop npucBauBaHus. ApupMeTHUYECKHE BBIPAXKEHHUS U TOPSIO0K
ux BbluHciaeHUSA. Onepanuy C LENbIMH YHUCIAMHU: ILEJIOYHUCICHHOE
JeJICHHEe, OCTaTOK OT aeneHus. Bersnenus. CocTaBHbIE yCIIOBUSA
(3amMch  JIOTMYECKUX  BBIPAXEHMH  HAa  H3y4aeMOM  s3bIKE
nporpamMmupoBanus). HaxoxxaeHne MUHIMyMa

U MakCHUMyMa U3 IBYX, TPEX U 4ETHIPEX uncell. Pelenne KkBaapaTHOro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHbIE KOpHH. Llukin ¢ ycrnoBuewm.

Anroput™ EBkinaa Ju1st HaXoxaeHUsT HauOOJIBIIEro OOIIEero AeTUTeNs




NBYX HaTypalbHbIX 4Hcen. Pa3OueHue 3amucu HaTypalbHOTO YMCIA B
MIO3ULIMOHHON CUCTEME C OCHOBAHHMEM, MEHbIIMM WK paBHbIM 10, Ha
oraensHble mUppsl. LUK ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JEJIMMOCTH OJTHOTO LIEJIOr0 YUCJIa Ha APYroe, MPOBEPKU HATYpPaJIbHOIO

4uClla Ha IPOCTOTY

3.3

3.4

3.5

3.6

OO6paboTka CUMBOJBHBIX JaHHBIX. CHMBOIBHBIE (CTPOKOBEIC)
nepemenHble. [locuMBosibHas oOpaboTka cTpok. [loxcuér 4vacToThl
MOSIBJICHUSI CUMBOJIA B CTpoKe. BerpoenHble pyHKIUU [UIst 00paboTKH
CTPOK

OmnpeneneHre BO3MOXHBIX pe3yJbTaTOB pabOThl AIrOpUTMa MpHU
JTAHHOM MHOJKECTBE BXOJHBIX JAHHBIX, OMNpPEICICHHE BO3MOMXKHBIX

BXOJAHBIX JAHHBIX, TPUBOJANIUX K JAHHOMY PE3YJIbTATy

Tabmuunble  BenmuuuHbl  (MaccuBbl).  OJIHOMEPHBIE  MACCHUBBHI.
CocraBneHue U OTIaJKa WPOrpaMM, pPEATU3YIONUX TUIIOBHIC
aNrOpUTMbI 00PAOOTKH OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJIHOM
u3 s3b6IKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#,
[IkonbHBIA ~ ANTOPUTMUYECKUM  SI3BIK): 3aMOJIHEHHE YHCIOBOTO
MaccuBa CIIy4allHBIMH YHCJIaMU, B COOTBETCTBUHM C (OPMYJIONW WU
NyTéM BBOJA YHCEN, HAXOXIEHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MONCK 3aJJaHHOTO 3HAYSHUS B MACCHBE, IOJICUET DJIEMEHTOB
MAacCCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO, HaXOXJIECHHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpoBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpEeIHEro apuMeTHIECKOTO, MHUHHMaIbHOTO u
MaKCHMaJIbHOT'O 3HAUYCHUSA DJIEMEHTOB MOCJIEIOBATEILHOCTH,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIIOBHUIO

Vnpasnenue. Curnan. OOpatHas cBs3b. [lonydeHue CHrHaJoOB OT
1M (POBBIX AATYUKOB (HApUMEp, KacaHusl, pacCTOSHUS, CBETA, 3BYKa).
[Ipumepsbl HCMONB30BaHMUSA NPUHIMIA OOPAaTHOW CBSI3M B CHUCTEMAax
YOpPaBJIEHUSI TEXHUYECKUMHU yCTPOWCTBAMU C MOMOUIbIO JaTUYUKOB, B

TOM 4YHUCJIC B p06OTOTeXHI/IKC

WudopmanroHHbIe TEXHOIOTUI

4.1

TexkcToBble JOKYMEHTBI M HMX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIIA,
a03ar1, CTpokKa, CJI0BO, CHMBOJI).

TekCTOBBIM NPOLECCOP — UHCTPYMEHT CO3JaHMs, PEIaKTUPOBAHUS U




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CoiictBa cumBoJIOB. [Ipudt. Tunsl mpudrto (pyodieHsle, ¢
3acedyKaMu, MOHOIIUPUHHEIC). [TomyKUpHOE M KypCUBHOE HauepTaHHeE.
CpoiicTBa a03ameB: TpaHHIbB], a03alHBIA  OTCTYI, WHTEPBA,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmaTupoBaHUE.
CrpykrypupoBanre WHOOPMAIMK C IOMOIIBIO CIIHCKOB ¥ TaOJIHII.
MHuoroypoBHeBble cnucku. JloOGaBneHne TabnMIl B TEKCTOBBIC
JNOKYMEHTHI. BcraBka W300pakeHMd B TEKCTOBBIC JOKYMEHTHI.
OOtexkanne wu300pakeHUH TEKCTOM. BxitoueHne B TEKCTOBBIN
JOKYMEHT Jauarpamm, (popMmyJi, HyMepaluu CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U JPYTUX AJIEMEHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpapuueckux NpuMUTHBOB.

Onepauuu penakTUpoBaHUsS TpadUyecKux OOBEKTOB, B TOM 4YHCIIE
udpoBeIX Qororpaduii: uU3MeHEHHWE pa3Mmepa, oOpe3ka, IMOBOPOT,
oTpaxkeHue, pabora ¢ obnacTaMu (BblIEICHHE, KOMUPOBAaHUE, 3AIMBKA
[IBETOM), KOPPEKIIUs IIBETAa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHre BEKTOPHBIX PUCYHKOB BCTPOSHHBIMU CPEICTBAMU
TEKCTOBOT'O TMPOIECCOpa WM JAPYTHMX MporpamMm (MPUIIOKEHH).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

[ToarotoBka MynbTUMeIUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBienue Ha
ciaiiin Texkcra W u3obOpaxeHui. Pabora ¢ HECKONBKUMU CllaiijaMu.
JloGaBnenne Ha claii ayAMOBU3YalbHBIX JaHHBIX. AHUMAIHS.

I'unepcceslnkn

4.4

4.5

Tunbel JaHHBIX B sUeHKax SJEKTPOHHOW TaOmuibl. PenaktupoBanue u
dbopmatupoBanue Tabmuil. BcTpoeHHble GYHKIMH A7 TOHMCKA
MakcUMyMa, MHHHUMYMa, CyYMMBl W CpeIHEro apupMeTH4eCcKOro.
CopTupoBKa JaHHBIX B BBIAEIEHHOM jauamna3zoHe. IloctpoeHue
auarpaMMm  (TUCTOrpamma, — KpyroBas — AuarpaMma,  TOuY€4Has
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS U CMEIIaHHAas azpecanusa

YCOBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CyMMUpOBaHUE U
MOACYET 3HAYEHWMW, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
Oompmmx  HAOOpOB  AaHHBIX. UYHCIEHHOE MOAEIHPOBAHHE B

OJICKTPOHHBIX Ta6m/1uax




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Uadopmartuka: 7-i kiacc: 0a30BbIN YPOBEHB: YUEOHUK; S-€ U3/IaHUE,
nepepadboranHoe bocora JI.JI., bocoa A.FO. AkninoHepHOe 00111eCTBO

«3narenbctBo «IIpocBemenue

* ndopmaruka: 8-if kitacc: 0a30BbIN YPOBEHb: YUCOHUK; S5-€ U3TaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHoe 00111eCTBO

«M3marensctBO «IIpocBemenne»

* Indopmaruka: 9-it kiacc: 0a30BbIi YPOBEHB: YUEOHUK; 5-€ U3IaHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHoe 00111eCTBO

«M3parenscTBO «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/






