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MOSICHUTEJBHASA 3AIIUCKA

[Iporpamma no nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, a Takxke henepanbHOU padboyeit MporpaMMbl BOCITUTAHUS.

[IporpaMmma mo wuHpoOpMaTHKEe AT MPEACTABICHUE O IIeNAX, OOIIe
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpOBHE, yCTaHaBJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiep>KaHue, MPEyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE TI0 pa3jiejiaM U TeMaMm.

[TporpamMma 1o nHpOpMaATHKE ONpPEAEIIAeT KOJIUUECTBEHHbIE U KaUeCTBEHHBIE
XapaKTEPUCTUKU YU4EOHOr0 Marepuaia JJisl KaXxJA0ro roja u3yyeHus, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUS Pa3HOrO0 BHUJA KOHTPOJIA (IMPOMEXYTOUHOU
aTTeCTallH oOyuJaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCy/1IapCTBEHHOM UTOIOBOM aTTECTALlUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM JJii COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MMPOTPAMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCa YUUTEIIEM.

[ensmMu wu3yyeHuss UHGOPMATUKA HA YPOBHE OCHOBHOIO  OOIIEro
00pa3oBaHUs SIBISIOTCS:

(dbopMHpOBaHHE OCHOB MHMPOBO33PEHHSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO PAa3BUTUSA HAayKHU HH(POPMATUKH, TOCTHXKEHHSIM HAYYHO-TEXHUYECKOIO
nporpecca U OOLIECTBEHHON MPaKTUKHU, 32 CUYET PAa3BUTHUS MPEICTABICHUN 00
uHpOpMaIlMU KaK O Ba)KHEHIIEM CTPaTeTMYeCKOM PECypce pa3BUTHS JIMYHOCTH,
rocyiapcTBa, oOOIIECTBa, IMOHUMAaHMUS POJM HMH(POPMALMOHHBIX MPOLIECCOB,
WH(OPMAITMOHHBIX PECypcoB W HWH(GOPMAIIMOHHBIX TEXHOJIOTHMA B YCJIOBHSIX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieyeHue YCJIOBHH, CIMOCOOCTBYIOIIMX Pa3BUTHIO aJITOPUTMUYECKOTO
MBIIUICHUSI KaK HEOOXOJUMOTO YCIOBUSA MPO(ecCHOHANBHON NeATeIbHOCTH B
COBpPEMEHHOM HMH(OPMAIIMOHHOM OOIIEeCTBE, MPEANOIaraloIero CrnocoOHOCTh
oOyuyarorierocss pa3OMBaTh CIOXKHBIE 3aJayd Ha 0OoJiee MPOCThIE TOA3aauH,
CpaBHUBATh HOBBIE 33/1a4M C 3aJjauaMy, pEHIEHHBIMU paHee, ONPENeATh [ark 1Jis
JOCTHKEHUSI pe3yJIbTaTa U TaK Jaliee;

dbopMHpoBaHHEe U Pa3BUTHE KOMIIETEHIIMHA OOy4almuxcs B 001acTH
UCITOJIb30BaHUsI WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HAaHWM, YMEHUW W HABBIKOB paboThl C¢ HHpOpMALMEH, MPOrpaMMUPOBAHUS,
KOMMYHHUKAIIUM B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBUAX OOECHEYEHHS
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YyYaroIIerocs;

BOCIIUTAHUE OTBETCTBEHHOTO M M30MPATEIHbHOTO OTHOUICHHS K MH(OpMaLUu
C y4E€TOM IPABOBBIX M 3TUYECKUX ACIEKTOB €€ PacHpOCTPaHEHUs, CTPEMIIEHUS K
MPOJOJDKEHUIO 00pa3oBaHusi B 00JlacTU  MH(OPMAIMOHHBIX TEXHOJOTHH U



CO3UAATCIIBHON JEATENHPHOCTH C TPUMEHEHHEM CPEICTB HH(POPMAITMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKALT:

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

OCHOBHBIC  00JIaCTH  TPUMCHEHHS  WH(DOPMATUKH, TPEKIE  BCETO
nH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMAIBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEeSTETLHOCTH.

W3yuenne wHQOpMATHKH  OKa3bIBa€T CYIIECTBEHHOE  BIMSHHUE  Ha
dbopMHpOBaHWE MHPOBO33PCHUS OOYUYAIOMIETOCS, €r0 JKU3HCHHYIO ITO3HIIHIO,
3aKJ1aJbIBA€T  OCHOBBI  TOHMMAHUS ~ TPUHIUIOB  (PYHKIIMOHHUPOBAHUS U
MCITIOJIb30BaHUsI MH(DOPMAIIMOHHBIX TEXHOJIOTHI KaK HEOOXOJUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JIEATETbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHWM  COBPEMEHHOW  HMBWIM3alMu.  MHorue
MIPEIMETHBIC 3HAHUS U CIIOCOOBI JMeATEILHOCTH, OCBOSHHBIC OOYJAIOITUMUCS TPHU
M3y4eHUU MHHOPMATHKHU, HAXOJAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoiiecca TMPU W3YYEHUW JAPYTHX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CUTYAIlUSAX, CTAHOBATCS 3HAYUMBIMU I (OPMHPOBAHUS KadeCTB
JUYHOCTH, TO €CTh OPHUEHTUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JMYHOCTHBIX PE3YIHTATOB O0YUCHUS.

OcHoBHBIE 3a/1aun yueOHOTO npeamera «Mubopmaruka» — chopmMupoBarh y
00yJarommxcs:

MOHMMAaHUE TPUHIIUIIOB YCTPOWCTBA H (YHKIMOHUPOBAHUS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHM W TEHICHIIUSX Pa3BUTHS
uH(popMaTHKHU Tieproia udpoBoit TpanchopmaIu COBpeMEHHOTO 00IIIEeCTBa;

3HAHMS, YMEHHUS W HAaBBIKM TPAMOTHOM MOCTAHOBKH 3a/1a4, BOSHUKAIOIIUX B
MPAKTUYCCKON JEATEIBHOCTH, JIJII UX PEIICHHS C IMOMOIIbI0 MH(POPMAIIMOHHBIX
TEXHOJIOTHIA, YMCHHS W HaBbIKM (POPMAJM30BAHHOTO OTMKMCAHHS ITOCTaBICHHBIX
3amad;

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

3HaHHE OCHOBHBIX QJITOPUTMUYECKHX CTPYKTYp W YMEHHE MPUMEHSATH JTH
3HAHMS JJI1 TIOCTPOEHUSI AJITOPUTMOB PEIICHUS 3ajay M0 MX MaTeMaTH4YeCKUM
MOJICIISIM;

YMEHUS W HABBIKM COCTABJCHHUS MPOCTHIX NPOrPaMM IO TOCTPOCHHOMY
QITOPUTMY Ha OJTHOM U3 S3BIKOB IPOTPAMMHPOBAHUS BBICOKOTO YPOBHSI;



YyMEHUS ¥ HaBBIKH J(P(EKTUBHOTO HWCIOIH30BAHUS OCHOBHBIX THUIIOB
MPUKIAIHBIX MPoTrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHSI U WH()OPMAITMOHHBIX
CUCTEM ]I PEIICHUS ¢ UX MOMOIIBIO MPAKTUYECKUX 3a/ad, BiaJcHUuE 0a30BbIMHU
HOpMaMH HWH(OPMAIMOHHOW HJTHKM M TIpaBa, OCHOBaAaMU HMH(POPMALMOHHOM
0€30IIaCHOCTH;

YMEHHE T'PaMOTHO WHTEPIPETUPOBATH PE3YyJIbTaThl PEIICHUS MPAKTHUYECKUX
3alad C TOMOIIBbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yIbTaThl B MPAKTHYECKOU JEATEIbHOCTH.

[enu u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJIEPKaHUSI  Yy4eOHOTO
npeaMeTa B BUJE CICAYIONINX YETHIPEX TEMAaTUUECKUX Pa3/ICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUUECKHE OCHOBBI HHPOPMATUKHY;

QITOPUTMBI U TIPOTPAMMHUPOBAHUE;

MH(POPMAITMOHHBIE TEXHOJIOTHH.

Ha u3ydyenune nHpopmaTtuku Ha 6a30BoM ypoBHE oTBogauTcs 102 waca: B 7
kimacce — 34 4daca (1 gac B Henmeno), B 8 kiacce — 34 4gaca (1 gac B Hemento), B 9
kiacce — 34 gaca (1 yac B Henento).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Hugposasi rpaMOTHOCTH

KomnbloTep — yHHBepCcajibHOE YCTPOMCTBO 00padOTKM JAHHBIX

KoMmmbroTep — yHHUBEpCallbHOE BBIYMCIHUTENIBLHOE YCTPONCTBO, paboTaroiiee
no nporpamme. TUIbI KOMIIBIOTEPOB: MEPCOHATIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMIBIOTEPHI, CYTIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OcCHOBHBIE KOMIIOHEHTBl KOMIIBIOTEpa W HX Ha3HayeHue. lIpoueccop.
OnepatvBHass W JOJTOBPEMEHHash IMaMsTh. YCTpPOICTBa BBOJAA M BBIBOJA.
CeHCOpHBII BBOJ, NaTYMKH MOOUJIBHBIX YCTPOMCTB, CpeACTBa OMOMETPUUYECKOM
ayTeHTH(PUKALINH.

Hcropust pa3BUTHS KOMIIBIOTEPOB UM MPOTPAMMHOIO  OOecredyeHusl.
[Toxonenuss koMIbIOTEPOB. COBpPEMEHHBIE TEHICHUMU Pa3BUTHSI KOMIIBIOTEPOB.
CynepKkoMIBIOTEPHI.

[TapamnenbHble BHIYMCICHHUS.

[lepconanbHbiii KoMIbtoTeEp. IIponeccop u ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psAaHocTh). OnepaTuBHass maMsITh. JlONTOBpEeMEHHAs MaMSATh.
YcrpoiicTBa BBOJa U BbiBoja. OOBEM XpaHMMBIX JaHHBIX (OmepaTHBHAs MaMAThb
KOMIIBIOTEpA, KECTKUN U TBEPAOTEIbHBIA JUCK, OCTOSIHHAS MaMsITh cMapT(oHa)
U CKOPOCTb JOCTYIIA JJIsl pa3JIMYHBIX BUJOB HOCUTEIIEH.

TexHrKa 6€30MaCHOCTH U MpaBujia padOThl HA KOMITBIOTEPE.

IIporpamMMbI U JaHHBIE

[TporpamMmMHoe obecrieueHne KommbloTepa. [lpukiagHoe mporpamMmmHoOe
obecricucHue. CucremHoe IPOTrpaMMHOE obecrnieucHue. CucrteMbl
nporpammupoBanus. IIpaBoBasi oxpaHa mporpamMMm W JaHHbBIX. becrmatHeie u
yCI0BHO-0ecTuiaTHbIe MporpamMmbl. CBOOOAHOE MpOorpaMMHOE 00ecTIeUeHUE.

@aitnpl w1 manku (karamoru). [IpuHIMIBI MOCTPOEHUS (PAIIOBBIX CHCTEM.
[Tomnoe wms daitna (manku). Ilyte x daiiny (manke). Pabora ¢ daitmamu u
KaTaJloraMl CpEJCTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue U yJaaneHue (HailyioB U nanok (Karaaoros). THITbI
¢aiinos. CoiictBa (aitioB. XapakTepHble pa3Mmepbl (PaillioB pa3iUyYHBIX THUIIOB
(cTpaHMIla TEKCTa, MEKTPOHHAsA KHUTA, (poTorpadusi, 3aMuCh MECHU, BUICOKIIHII,
MOJTHOMETPAXHBIN (QuiibM). ApxuBaius JaHHBIX. Vcronb3oBaHHE MPOrpaMM-
apxuBaropoB. DaitnoBeiii MeHnemkep. [louck ¢ainoB cpencTBamMu onepauoOHHOM
CUCTEMBL.

KoMmbroTepHble BUPYCHl M JIpyTrM€ BPEAOHOCHBIE Mporpammel. [Iporpammer
JUTSL 3aLIUThI OT BUPYCOB.

Komnbrorepusbie ceTu



O0benuaeHne KommnbioTepoB B ceTh. Cerh MHTEpHET. Beb-cTpanuia, BeO-
cailt. Ctpyktypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [lTonck
uHQOpMAITMU TI0O KIIOYEBBIM CJIOBaM U M0 H300pakeHWt0. J|0CTOBEpHOCTH
uHdopmaluu, noayueHHo u3z Uurepuera.

CoBpeMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALTUI.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAITMOHHOW STUKH W TIpaBa IpH
pabote B UnTepHere. CTpaTeruu 6e30nacHoro noseacHusi B IHTepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBIE POLECCHI

Nudopmarust — 0JJHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOM HAYKH.

Nudopmariust kak CBeICHUS, TPEIHA3HAYCHHBIE ISl BOCTIPUSITUS YETIOBEKOM,
U uHpoOpMalMs KAk  JIaHHblE, KOTOpble MOryT OBITb  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIucKpeTHOCTh JTaHHBIX. BO3MOXKHOCTD ONMKCAaHMS HEMPEPHIBHBIX 0OBEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

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

IIpencraBiaenue ungpopmaumuu

CumBon. AndaButr. MomuHocTs andasuta. Pa3zHooOpaszue S3BIKOB H
andaBuToB. EcrecTBeHHbIE U (hopMasbHbIE S3bIKK. AJI(DABUT TEKCTOB HA PYCCKOM
s3bike. J[Bowunblid andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOM JUIMHBI B JBOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOIMYECTBO pa3iauyYHbBIX CIOB (DUKCUPOBAHHOU
JUTHHBI B ajiaBUTE ONPeIeTIEHHON MOIITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBute, KoJgoBas TabauIa, 1eKOIUPOBAHUE.

JIBonunbli kox. IIpemcraBieHre NaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JTIBOMYHOM ajihaBuTe.

Nudopmarimonueiii  00EM JaHHBIX. buUT — MHHUMaIbHAs €IMHUIA
KoJinyecTBa HWH(pOpMAIMU — JBOMYHBIA paspsa. EauHuibl  u3MepeHus
nHpopMarimoHHoro o0bEéMa JaHHbIX. but, 0aiiT, KunoOaT, MeradaiT, ruradaiT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIaun JaHHbIX.

KomupoBanne TtekcroB. PaBHOMepHbIi koA. HepaBHOMEpHBI KO
Komuposka ASCII. BocbmuOuthbie koaupoBku. [loHaTHe 0 KOAMpPOBKax
UNICODE. [ekonupoBaHue COOOIIEHUN C HCIOJb30BAHUEM PaBHOMEPHOIO U
HEpaBHOMEPHOTo kKoaa. MHpopMainoHHbIN 00BEM TEKCTA.

Hckaxxenne naopMmaiuy mpu nepeaade.

OOwee mpexacraBieHre 0 HU(POBOM MPEACTABICHUU AyJUOBHU3YaJIbHBIX U
JIPYTUX HENPEPBIBHBIX TaHHBIX.



KomupoBanne mnBera. ILlBetoBeie ™oxenn. Mogens RGB. TI'myOGuna
koaupoBanus. [lanutpa.

PactpoBoe 1 BekTOopHOE mpeactaBieHue nzoOpaxeHuil. [Tukcens. Ouenka
nH(OPMAIMOHHOTO 00bEMa rpadMueCKUX JaHHBIX JJI1 PACTPOBOTO U300paKEHHUS.

KonupoBanne 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,
CTpOKa, CJIOBO, CHUMBOJ).

TekcToBbI mpoLEeccop — HHCTPYMEHT CO3JaHus, PENAKTUPOBAHMUS U
¢dopmatupoBanusi TekcToB. llpaBuna Habopa Tekcra. PemaktupoBaHHe TEKCTa.
CpoiictBa cuMmBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedyxkamw,
MoHowmMpuHHbIe). [lomykupHoe M KypcuBHOe HauepTtanue. CBoMCTBa a03alleB:
IpaHMIIbI, a03alHBIA OTCTYN, UHTEpBaJ, BbIpaBHUBaHHE. [lapameTpbl cTpaHUIBL.
CruneBoe ¢hopMaTpoOBaHUE.

CrpykrypupoBaHue HMH(POpPMAIMM C [OMOIIBIO CIHCKOB U  TaOJuL.
MHuoroypoBHeBbie criuckd. [[o0aBieHne Tadnuil B TEKCTOBBIE TOKYMEHTHI.

BceraBka n300paxeHuil B TEKCTOBbIE JOKyMEHThl. OOTekaHue M300pakeHHi
TEKCTOM. BKIIIOYeHHE B TEKCTOBBIH JTOKYMEHT auarpamm, (Gopmyii, Hymepaluu
CTPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

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

Komnbrorepnas rpagpuka

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

Omnepanuu pelakTHpoBaHusl rpauuecKux 00ObEKTOB, B TOM YKCIIC IIUPPOBBIX
dbotorpaduii: u3MeHeHHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, pabora c
oOnactamMu (BbIJIEICHHE, KOMMPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTH.

BekropHas rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMHU
CpElICTBAaMH TEKCTOBOTO MPOLECCOpa WM JAPYTHX HOporpamm (MpUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTUMeAUHHBbIC NIPe3eHTAUN

[ToaroToBka MynbTUMEMUAHBIX Tipe3eHTanuid. Cnaiin. JlobaBneHnue Ha ciaia
TeKCTa 1 n3o0paxeHuil. Pabora ¢ HECKOJIBKUMHM ClIaiiIamMHu.



JloOaBiieHne Ha  Cilaiil ~ ayJMOBU3YaJbHBIX  JIaHHBIX. AHUMaLUs.
['unepccpuiky.

8 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKHI

CucremMbl CHHUCTIEHUS

Hemno3unvonHuble W  MO3ULMOHHBIE CUCTEMBbI  CUMCIEHUA. AJ]aBur.
OcnoBanue. Pa3zsépuyTas gopma 3anucu uucina. [lepeBog B A€CATHUHYIO CUCTEMY
YHCEJ, 3aMUCAHHBIX B IPYTHX CUCTEMAX CUHUCIICHHUS.

PumMmckas cucrema cuucieHusl.

JIBonuHasi cucrtema cumcienus. [lepeBon mensix yucen B npeaenax ot 0 1o
1024 B nBOWYHYIO CHUCTEMY CUMCIEHHMS. BocbMepuuHas cuUCTEMa CUHUCICHUS.
[IepeBo uKcen U3 BOCBbMEPUYHON CUCTEMBI B JJBOMYHYIO U JIECATUYHYIO CUCTEMBI
u oOparHo. IllectHanmarepuunas cucrema cuucieHus. llepeBox uwcen wu3
IIECTHAIIATEPUYHON CHCTEMbI B JBOMYHYIO, BOCBMEPUYHYI0 U JIECATUYHYIO
CUCTEMBI U 0OpPATHO.

Apudmernueckue onepaiuu B JBOMYHON CUCTEME CUUCIICHUS.

DJIeMEeHThl MATEeMATHYEeCKOM JIOTUKH

Jlormueckue BbICKa3biBaHUs. Jlornueckue 3HAYEHUS  BBICKA3bIBAHMIA.
DJIeMEHTapHblE M COCTABHBIE BBICKA3bIBaHUs. JIOrM4eckue Omepanuu: «m»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIMS, JOTHYECKOEe
CIIOXKEHUE), «He» (JIorhueckoe oTpuianue). [IpuopureT moruyeckux orneparuil.
OrnpeneneHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CJIM MU3BECTHBI 3HAUCHHUS
UCTUHHOCTH BXOJSIIMX B HET0 DJIEMEHTapHBIX BbICKa3biBaHWil. Jlorudeckue
BbhIpakeHus. [lpaBuia 3amucu Jiorudeckux BbIpakeHUU. IlocTpoenue Tabuil
VMCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBAaHNE

HcnosHuTE M U AJITOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIHUU

[lonarue anroputma. HWcmomHUTENW aJiropuTMOB. AJTOPUTM Kak IUIaH
YIIPaBJICHUS UCIIOJTHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucy anropuTMa (CIOBECHBIM, B BUJC
0JIOK-CXEMBI, TIpoTpaMma).

AutroputMudeckue KOHCTpyKIuU. KoHCTpykiusa «cienoBanue». JIMHEWHBIN
anroput™.  OrpaHM4eHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXKHOCTh
MPEAYCMOTPETh 3aBUCUMOCTh TOCIEI0BATEIbHOCTA BBITIOIHSIEMbBIX JEUCTBUN OT
HCXOJHBIX JAaHHBIX.

KoHcTpykiusi «BeTBIEHUE»: MONHAs W HenodHas (GopMbl. BeimogHeHue u
HEBBITIOJIHEHUE YCJIOBUSI (MCTUHHOCTH W JIOKHOCThH BbICKa3biBaHUs). IIpocThie u
COCTaBHbIE YCJIOBHUSI.



KoHCTpyKIMsl «IIOBTOPEHHS»: LUKIbBI C 3aJaHHBIM YHUCIOM MOBTOPEHUH, C
YCJIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

PazpaboTtka s hopmManmbHOTO HMCHOJHUTENS aITOPUTMa, MPUBOJIAIIETO K
TpeOyeMoMy pe3yJbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C UCIIOJb30BAHMEM I[MKJIOB M BETBICHUW A
ynpaBieHus: (HOpMaTbHBIMU HCIIOMHUTEISIMU, TakuMu Kak Pob6ot, Uepemamika,
YepréxHuk. DBbpllonHEHWE aJIrOpuTMOB BpPYYHYI0O M Ha  KOMIIBIOTEpE.
CuHTaKCcHUYeCcKue U JIorudyeckue omuoku. OTKasbl.

S3BIK IPpOrpaMMHPOBAHUS

Azpik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIii
AnroputmMudeckuid SA3bIK).

Cucrema mnpoOrpaMMHUpPOBAHMS: PEAAKTOP TEKCTa IPOrpamm, TPAHCIATOP,
OTJIA/IYUK.

[lepemenHasi: tum, uMms, 3HadeHue. Llenble, BEIIECTBEHHbIE U CHMBOJIBHBIC
NIEpEMEHHBIE.

Onepartop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUA U MOPSIOK HUX
BbIluMciieHus. Onepanuu ¢ UEIbIMH YUCIAMU: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHMS.

Berenenus. CocraBHble yClOBUS (3aUCh JIOTUYECKUX BBIPAKEHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBanus). HaxoxaeHrne MUHMMyMa U MakCUMyMa
U3 JABYX, TPEX W 4YeThIpEX uucen. PelieHne KBaJpaTHOrO ypaBHEHUS, UMEIOILIETO
BEILIECTBEHHBIEC KOPHH.

JuanoroBass oTIaJKa NPOrpaMM: IIOIIATOBOE BBINOJHEHHE, MPOCMOTP
3HAYEHUH BEJIMYMH, OTIIaJ0YHbIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[ukn c¢ ycnoBuem. Anroput™ EBKiMIa il HAX0XKIEHHUS HAWOONBIIETO
oOLIero JeiauTeNs ABYX HATypalibHbIX uucelsl. Pa3OoueHue 3amuicu HaTypajgbHOTrO
yucia B MO3UIMOHHOM CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICIIbHBIC I PHI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKH JIEIUMOCTH OJHOTO IEJIOTO
YlClia Ha JPYroe, MPOBEpKU HATYPaIbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) NEPEMEHHBIE.
[TocumBonbHast 0o0paboTka cTpok. [lomcdyér YacToThl TOSIBIEHHS CHUMBOJIa B
cTpoke. BcTpoennsie pyHKIMU A1t 00pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB

OnpeneneHne BO3MOXKHBIX PE3yJbTATOB padOTHl afOpUTMA MNpU AaHHOM
MHO>XECTBE BXOJIHBIX JIaHHBIX, OIIPEAEJICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY PE3yJbTaTy.

9 KVIIACC
Hugposasi rpaMOTHOCTH



I'iobdanbHas ceTb UHTEpHET M cTpaTeruu 0e30MaCHOrO NMOBeCHUs B Heil

['mo6anbHas cere MuTepuer. [P-aapeca y3noB. CereBoe XpaHEHUE AAHHBIX.
MeTop1 HHIMBUYaTbHOTO U KOJUIEKTUBHOTO pa3MENIeHHs] HOBOU MH(OpMAIHK B
WUntepuere. bosblmme naHHble (MHTEpHET-JaHHbIE, B YAaCTHOCTH JIaHHBIE
COLIMAJIBHBIX CETEN).

[TonsitTue 00 MHPOpPMAIIMOHHON Oe30macHOCTH. YTPo3bl MH(DOPMALMOHHON
0e30MacHOCTU Tpu padoTe B TNIOOATBHON CETH U METOJbl MPOTUBOJCUCTBUS UM.
[TpaBuia Oe3onacHOM ayTeHTU(UKAIMM. 3alura JWYHOW MHOpManuu B
Wntepuere. bezonacueie crpareruu noseneHus B MHrepuere. Ilpenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOW AKTHMBHOCTHU
(knOepOyIUTMHT, PUILHMHT U APYTHE POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bune! nesrenpHocTn B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
cepBUCHI (TOYTOBast Cyk0a, BUACO-KOH(PEPEHII-CBA3b U JPYTUE), CIPaBOYHbIC
CIIyXObl (KapThl, paclUCaHUsi U JAPYrHe€), IOUCKOBBIE CIYKObI, CIyKOBI
OOHOBJIEHUS TPOrPAMMHOr0 obecnedeHuss ©u Jpyrue ciayxObl. CepBHUCHI
rocyJapcTBeHHbIX yciyr. O0nauHble XpaHuaunia JaHHbX. CperncTBa COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHiaitH-oducel). [Iporpammuoe obecrieueHue Kak BeO-
CEpBUC: OHJIAITHOBBIE TEKCTOBBIE U IpaHUuecKUe PeJaKkTOphl, CPeabl pa3padOTKU
porpamm.

Teopernueckue 0CHOBBI HH(pOPMATHKHI

MopeanpoBaHue Kak MeTO/ O3HAHUS

Monens. 3anaum, pemaeMble ¢ MOMOLIbI0 MojenrpoBanus. Kiaccupukauun
Mozeneld.  MarepuanbHble  (HaTypHble) ¥ MHGOPMAIMOHHBIE  MOJICIIH.
HenpepeiBHbIE M auckpeTHble Mozaenu. HWmurtanmonHele Mmonenu. Hrpossie
mozaenu. OIeHKa aJeKBAaTHOCTU MOJIETH MOJEIUPYEMOMY OOBEKTY U IIEJSIM
MOJEJIMPOBAHUS.

Tabnuunbie mogenu. Tabauia kak NpeacTaBIeHUe OTHOIICHHUS.

ba3bl pganubix. OTOOp B TaliuUIlE CTPOK, YAOBJIETBOPSIONIUX 33JJaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pedpo, myTh. OpUEHTUPOBAHHBIE U HEOPUCHTHUPOBAHHBIC
rpadoel. Jlnmuna (Bec) peOpa. BecoBas marpuna rpada. JnmuHa myTtH Mexmy
BepimiHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HauanbHas BepiinHa
(MCTOYHUK) M KOHEYHAas BepIIMHA (CTOK) B OpUEHTHUPOBAaHHOM Tpade. Boruncnenue
KOJIMYECTBA MMyTEH B HANPABICHHOM allUKINYECKOM Ipade.

HepeBo. Kopenb, BepminnHa (y3en), JUCT, peOpo (myra) nmepeBa. BricoTa
nepesa. I[lognepeso. Ilpumeps! ucnonbp3oBaHus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.



[londaTrie MaTeMaTHYECKOM MOJENIM. 3ajJaud, peulaeMbleé C MOMOIIBIO
MaTeMaTUYECKOr0 (KOMIBIOTEPHOTO) MoAeInpoBanus. OTauynue MaTeMaTUu4ecKon
MOJIEIM OT HATYpHOM MOJEIM M OT CJIOBECHOr0 (JIMTEpAaTypHOTO) OIMHUCAHUS
oOBeKTa.

OTanbel KOMIBIOTEPHOTO MOJIEIMPOBAHUS: MTOCTAHOBKA 3aJa4d, IMOCTPOEHUE
MAaTEMATHYECKOW MOJIENH, NIPOTpaMMHAasl pealin3anus, TECTUPOBAHUE, IPOBEIACHUE
KOMIIBIOTEPHOI'0 SKCIIEPUMEHTA, AHAIU3 €r0 Pe3yJIbTaTOB, YTOYHEHHUE MOJIEIIN.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3paborka airopurMoB M IporpamMm

Pazbuenue 3amaun Ha moazagaun. CoCTaBIeHHE aJITOPUTMOB M IIPOTPAMM C
WCIIOJb30BAaHUEM BETBJICHUHM, IMKIOB M BCIOMOTATEJIbHBIX QJITOPUTMOB IS
yIpaBiieHUs] UcnojiHuTeseM PoOOT Wi ApyruMHU HCHIOJHUTEISIMH, TaKUMU Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CocTaBlieHUE U
OTJIaJIKa MPOrpaMM, peal3yIOIUX TUIOBBIE aJITOPUTMBI OOPAOOTKH OJHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackansb, Java, C#, [lIkonapHbINH ATTrOpuTMHUUYECKUNA SA3BIK): 3al10JTHEHNUE YHMCIOBOTO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
4yucesl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA MOUCK 3aJaHHOIO
3HAQYEHUS B MAacCHBE, NOACYET DJJEMEHTOB MAacCUBa, YAOBJIETBOPSIOMINAX
3aJITaHHOMY YCJIOBHUIO, HaXOXIACHUE MHUHUMAIbHOTO (MaKCUMAaJIbHOTO) 3JEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYUCICHHUE KOJIWYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHMAJIBHOTO W MAaKCHUMAJbHOTO 3HAYECHHS DJICMEHTOB
MTOCJIEA0BATEIBHOCTH, YIOBIETBOPSAIOIIMX 38 JAHHOMY YCJIOBHIO.

Yupasienue

VYmpasnenue. Curaan. O6patHas cBs3b. [lomyueHne CUTHAIOB OT ITU(POBBIX
JaTYUKOB (KacaHWsi, pAcCTOSIHUSA, CBETa, 3BykKa U Jpyroro). IIpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3W B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPONCTBAMU C TIOMOIIBI JAaT4YUKOB, B TOM 4YHCJIE B
pOOOTOTEXHUKE.

[Ipumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YNpaBICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapoyHas JIMHUS aBTO3aBOJIa, ABTOMAaTU3HPOBAHHOE
yIpaBJieHUE OTOIJICHUEM J0Ma, aBTOHOMHAsI CUCTeMa yIpaBJIeHUsI TPAHCTIOPTHBIM
CPEIICTBOM U APYTHE CUCTEMBI).

NupopManuoHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JTUIbI

[Tonsitre 06 3MeKTPOHHBIX Tabaunax. TUIBI JaHHBIX B STYEHKaX ITEKTPOHHOU
tabauipl. PemaktupoBanne u dopmatupoBaHue Tadonuil. BceTpoeHHble (QyHKIHU



JUIS TIOUCKAa MakKCHUMyMa, MHHHMYyMa, CYMMBI M CPEIHEro apu(pMETHYECKOro.
CopTHpoBKa JaHHBIX B BBIACICHHOM jauana3zoHe. lloctpoenwe nuarpamm
(rucrorpaMma, Kpyrosas AuarpaMma, TouyedyHas jamarpamma). BeiOop Tuna
JarpamMMmBl.

[TpeoOpa3zoBanue Gopmys mpu konupoBaHUM. OTHOCUTENbHAs, a0COMIOTHAS
Y CMEUIaHHas aJpecarusl.

VYCHOBHBIE BBIYUCIEHHS B JJEKTPOHHBIX Tabmuuax. CymMMUpOBaHHE W
NoJCYET 3HAUYEHUM, OTBEYAIOUIMX 3aJaHHOMY YycioBuio. OOpaboTka OO0JbIIMX
HaOOPOB JaHHbBIX. YHCIEHHOE MOJIEIMPOBAHHUE B AJIEKTPOHHBIX TaOIUIIAX.

NupopmanuoHHbIE TEXHOJIOTUH B COBPEMEHHOM 001IIeCTBE

Ponb nHpOpMAMOHHBIX TEXHOJIOTHI B Pa3BUTUN S3KOHOMHKH MHPA, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENBHBIE PECYPCHI.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U UHDOPMALIMOHHBIMU TEXHOJIOTUSIMU:
BeO-IM3aiiHep, MPOrpaMMHUCT, pa3pabOTYMK  MOOMJIBHBIX  NPUIIOKEHHH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEUYEHUsl, CHEUUATUCT [0
aHaJNM3y TaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
NHO®OPMATUKE HA YPOBHE OCHOBHOI'O OBLHIET'O
OBPA3OBAHUS
N3yuenne wuHGOpMATHUKKM HA YPOBHE OCHOBHOTO o00Iero oOpa3oBaHMs
HaIpaBJeHO Ha JOCTUKEHUE OOYyYalOIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OCBOEHUS COJIEpKaHUs YUYEOHOTO IIpeaMeETa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3ynbTaThl HMMEIOT HANPAaBICHHOCTh HA pEIICHHE 3a1a4
BOCIIMUTAHUS, PAa3BUTHUSI W COLMAIM3ALMKN OOYUYaIOIIUXCS CPECTBAMU Y4e€OHOTO
npeaMera.

B pesynbraTte usydyeHus MHGOPMATHKHA HA YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayT copMupoBaHbl CISAYIOMIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAUYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOT0 O00IIeCcTBa, BIAJEHUE JOCTOBEPHOU WH(MOpMAIMEN O TMepemaoBbhIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHXKEHUAX B 001acTH UHPOPMATUKH U
MH(POPMAITMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1 dpoBoil TpaHchopmaIuu COBPEMEHHOTO OOIIIECTRA;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OpUEHTAIUsI Ha MOPAJIbHbIE IEHHOCTU U HOPMbI B CUTYAaIlUsX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKHU, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTHUX JIFOJEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEACTBUM IOCTYNKOB, AaKTUBHOE HENPUATHE ACOLMAIbHBIX
MOCTYIKOB, B TOM uuciie B UHTepHeTe;

3) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIBHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHWM B KOJUIEKTHMBE, B TOM YHCJI€ B COIHMAJIbHBIX COOOIIECTBAX,
COOJIIOJIeHNe TIPaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTro
MOBEJCHUS B WHTEPHET-CPENe, TOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOMU
JIEATCIIBHOCTH TPU BBIMIOJHEHUM Y4YEOHBIX, MO3HABATEIBHBIX 3a7a4, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aUMOIIOMOIIU B
poIiecce 3TON y4eOHOU IeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHUE U
MOCTYNKH CBOMUX TOBApUIIEH C MO3UIMUM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM OCTYNKOB;

4) HeHHOCTEe HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUYECKUX MpEACTaBICHUN 00 MHbOpMaILuH,
nH(OPMAITMOHHBIX npoiieccax u nH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKH U OOLIECTBEHHOMN
MPAKTUKHU U COCTABJISIIOIIMX 0a30BYI0 OCHOBY ISl IOHMMAaHHUS CYIIHOCTH HAy4YHON
KApTUHBI MUPA;

UHTEpEeC K OOYUYEHHI0O U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K CamMO0Opa30BaHUIO, OCO3HAHHOMY BBIOOPY HAIpPaBIEHHOCTH U
YPOBHsI 00y4Y€HHUS B JaJbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
YCTAaHOBKA HA OCMBICJIEHUE OIBbITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHMSI HHIMBHUIYAJIbHOIO MW KOJUIEKTMBHOTO
0JIaronoayuus;

c(OpPMHPOBAHHOCTh MH(POPMALIMOHHON KYJIbTYpbl, B TOM YHCII€ HABBIKOB
CaMOCTOATENbHON palbOThl ¢ y4EeOHBIMM TEKCTAaMHU, CIPABOYHOM JHMTEpPATypoOH,
pa3HOOOpa3HBIMU CpEICTBAMU MH(GOPMALMOHHBIX TE€XHOJOTHM, a TakXke YMEHHUs
CaMOCTOSITENIBHO ONPENENATh LIEU CBOET0 00YUYEeHUsI, CTaBUTh U (HOPMYIUPOBAThH
JUIsl ce0sl HOBBIE 3aJaud B y4u€Oe M IO3HABATENBbHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH IMO3HABATEIIBHON IESITENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HHW, OTBETCTBEHHOE OTHOLIEHHME K CBOEMY
3I0pPOBBIO, YCTAaHOBKAa Ha 3[0pOBBIA 00pa3 *XU3HU, B TOM 4HCIE M 3a CUET
OCBOCHMSI W COONIOACHUS TpeOOBaHMM O€30MacHOM HKCIUTyaTallud CpPEICTB
MH()OPMAITMOHHBIX 1 KOMMYHUKAMOHHBIX TEXHOJOTUI;

6) Tpy10BOI0 BOCIIMTAHMSI:

UHTEpeC K MpPaKTUYECKOMY H3y4YeHHIO mpodeccuit u Tpyaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(pOPMATUKOM,
IPOrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBI BBIOOP U TOCTPOCHHE HMHAWBHUIYAJIbHOM  TpaeKTOpUU
oOpa3oBaHMsI W >KM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M MyTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

8) apanTanum od0yyaroumerocsi K U3MEHsIIOIIMMCH YCJIOBUAM COLUAIBHOH
U NPUPOIHOM Cpebl:

OCBOEHHE OOYYAIOIIMMHUCSA COLMATBHOTO OIBITa, OCHOBHBIX COLIMATBHBIX
poJiel, COOTBETCTBYIOLIMX BEAYLIEH IEATEIbHOCTH BO3pAcTa, HOPM M MPaBHII
OOIIIECTBEHHOTO NOBeIeH!s, (POPM COIMATBLHOM KU3HU B TPYINaxX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAIILHOM IIPOCTPAHCTBE.



METANIPEAMETHBIE PE3YJIBTATHI
MeTtanpeameTHble pe3yabTaThl OCBOCHMS MPOTpamMMbl MO UHGOPMATUKE
OTPaXalOT  OBJAJCHHE  YHUBEPCAIbHBIMH  y4e€OHBIMU  JIEHCTBUSIMU  —
II03HABATEJIbHBIMUA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMHU.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHHE ONpPENeNsATh IOHATHS, CO37aBaTh OOOOLIEHUs, YCTaHABJIUBATH
aHaJIOTUH, KJIacCU(QUUMPOBATh, CaMOCTOSATEIbHO BbIOMpATh OCHOBAHUS MU
KPUTEpPUH ISl KJIacCU(UKAIMU, YCTaHABIMBATh MIPUYMHHO-CIIECACTBEHHBIE CBS3H,
CTPOUTbH JIOTHYECKUE PpACCYXKACHHS, [elaThb YMO3aKIIOUEHHS (MHIYyKTUBHBIE,
JEAYKTUBHBIEC U 110 AHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHITh M IPEOOpPa3OBbIBATh 3HAKKM U CHUMBOJIBI,
MOJIEJIA U CXEMBI JUIsl peHIeHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

CaMOCTOATENLHO BBIOMpATh CIOCOO pelieHus] y4eOHOW 3a1auyu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHs, BBHIOMpPAaTh HamOoJiee MOAXOIAUIUMN C y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

(GbopMyIUpOBaTh BOMPOCH, (UKCUPYIOIIME Pa3pblB MEXIY pEaTbHbIM H
JKeaTeJIbHbIM COCTOSIHUEM CUTYyallld, 00bEKTa, U CAMOCTOSITEIbHO yCTaHABIMBATh
MCKOMOE U JIAHHOE;

OLIEHMBATh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh UH(OPMALINIO, TTOTYUYEHHYIO
B XOJI€ UCCJIEI0BAHMSI;

MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEWIIee Pa3BUTHE MPOLIECCOB, COOBITUI U
WX TOCIIEACTBUS B aHAJIOTUYHBIX WJIM CXOJHBIX CHTYaIMsX, a TaKKe BBIJIBHTaTh
IPENOJIOKEHNsI 00 UX PA3BUTHUU B HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Pa6ora c undopmanueii:

BBISBJIAITH JNeQUIUT WH(POpPMAIMH, MTAHHBIX, HEOOXOAMMBIX ISl PEIICHUS
MMOCTABJICHHOM 3aJa4H;

NPUMEHATH Pa3IUYHBbIE METOJbl, HHCTPYMEHTHI U 3allpOChl MPH TMOHCKE U
orbope HMHOpPMALMKM WM JaHHBIX W3 HCTOYHUKOB C YUYETOM MPEIJIOKEHHOM
y4eOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS,

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbOpMAllMU W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
auarpaMmmamMu, HHOM rpauKoil U uX KOMOMHAIMSIMH;

OLICHUBATh HAAEKHOCTh HHGMOPMALMK 1O KPUTEPUSM, NPEJI0KEHHBIM
YUUTENEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

3¢ ($HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIIHIO.



KoMMyHMKaTHBHBbIE YHUBeEpPCAJbHbIE YueOHbIEe AeiCTBUSA

Oo01enue:

COTIOCTABJISITh CBOM CYXKJICHHS C CYyKACHUSMH JAPYrUX YUYACTHUKOB JUAJIOrTa,
OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIHIA;

nyOJUYHO MPEACTABIATh PE3YIbTAThl BHIIIOJHEHHOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHUSI, IPOEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaAT BBICTYIUIGHUS C Y4ETOM 3amad
MPE3EHTAllMd U OCOOCHHOCTEH ayAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U MMCbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHasl 1eATEILHOCTD (COTPYIHUYECTBO):

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThl MpPU PEIICHUH KOHKPETHOM MpoOJeMbl, B TOM YHUCIE MPU CO3JAaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOW MH(GOPMAIIMOHHON NEATEIbHOCTH IO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HUHPOPMAIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTHXKEHUIO: PaclpeaeisiTh POJIM, JOTOBApUBATHCS, 00CYKIaTh
MPOIIECC U PE3YIBTAT COBMECTHOU pabOTHI;

BBITIOJIHATh CBOIO 4YacTh PaboThl ¢ mHOpMmarumedn win UHPOPMAIMOHHBIM
MPOIYKTOM, JOCTUTAsi KAa4eCTBEHHOTO pe3yJibTaTa MO CBOEMY HAMpaBICHUIO U
KOOPJIMHUPYSI CBOM JICHCTBHSI C IPYTUMHU WICHAMH KOMaH]IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OO HHPOPMAITMOHHBIN TPOYKT MO
KpUTEPUSIM, CaMOCTOSITEIIbHO chopMyITUPOBAHHBIM y4aCTHUKAMHU
B3aUMOICUCTBUS;

CpaBHUBATh pe3yjbTaThl C HMCXOJHOW 3a7adyeil M BKIAJ KaXKIOTO WICHA
KOMaH/Jbl B JIOCTHXKEHHME PE3yJIbTaTOB, pa3AeisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe ] TPYIIION.

PerynsiTuBHbIe YHMBeEpPCAJbHbIE YueOHbIE AeiCTBUSA

Camoopranuzamnus:

BBISIBIIATh B JKM3HEHHBIX M YYEOHBIX CHUTyalMsaX IPOOIEMBbI, TpeOYrOIIHe
pelieHus;

OPHUEHTHUPOBATLCA B PA3NMMYHBIX TOAXOJaX K TMPUHATHIO PEIICHHUM
(MHIMBUAYaTBbHOE MPUHATHE PEIICHUM, MPUHATHAE PEIICHUH B TPYTIIIE);

CaMOCTOSATENILHO COCTABJIATh AJNTOPUTM pEIIeHUs 3a7add (WM €ro 4acTh),
BBIOMpaTh crioco0 perieHus yueOHOH 3aauu ¢ YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh MpeJjiaraéMble BapUAHTHI
peLIeHN;

COCTaBIISATh IUIAH JEUCTBUU (IJIaH pealu3alid HAMEUEHHOr0 ajropurMa
pelieHus), KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM C YYETOM TOTYUYEHUS
HOBBIX 3HaHHM 00 H3y4aeMOM OOBEKTE;



Jenath BBIOOP B YCIOBUAX MPOTUBOPEYMBOM WHPOpManmu # OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMoOKOHTpPOJIb (pediexcusn):

BJIAJETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHBALIMU U PEDIICKCUU;

JIaBaTh OLICHKY CUTYallUH U MpPEAJiaraTh IJIaH €€ N3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh
NpU pEIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBATh pEHICHWE K MEHSIOMMUMCS
00CTOSITEILCTBAM;

OOBSACHATh  MPUYMHBI  JOCTUXKEHUS  (HEIOCTH)KEHHS])  PEe3yJbTaToB
UH(OPMAITMOHHON JIESITEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OIIEAIICH CUTYyaIUK;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUSIM.

IMOUMOHAIbHBINA HHTEJJIEKT:

CTaBUTh CEOS1 HA MECTO JPYroro 4esioBeKa, MOHUMATh MOTUBBI U HAMEPEHUS
JPYyTOro.

IlpunsiTue cedst m APyrux:

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATH BCE BOKPYT JAXE B YCIOBHSIX
OTKPBITOTO JA0CTYyMa K JIFOObIM 00bEMaM HH(MOPMALIMH.

HHPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 7 kJjaacce y oOydaromierocss OyayT c(opMupoBaHbI
CJIEYIOIINE YMEHHUS:

HOSICHATD Ha npuMepax CMBICIT MOHATUI «uHpOpMaIUDY,
«uH(GOPMALIMOHHBIA  mpolecc», «o0paboTka  HMHPOpMAIIMKY),  «XPAHCHHE
uHpOpMaIUNY, «Tepeaada nHOpMaIun,

KOAMPOBaTh H JEKOAMPOBATH COOOIICHUS TO 3aJaHHBIM I[paBUIIAM,
JEMOHCTPUPOBATh MOHUMaHNE OCHOBHBIX MPHUHIIUIIOB KOJWPOBAHUS WH(OPMALIUU
Pa3TUYHON MTPUPOJIBI (TEKCTOBOM, TpaduuecKom, ayinuo);

CpaBHMBATh JJIMHBI COOOIICHWH, 3aMMCaHHBIX B Pa3IUYHBIX andaBUTaXx,
ONEPUPOBATh €IWHUIIAMH HM3MEPEHUs WH(POPMAIMOHHOTO O00BEMA M CKOPOCTH
nepesayn JaHHbIX;

OLICHMBAaTh W CPaBHMUBATh pa3Mepbl TEKCTOBBIX, IpapUUECKHX, 3BYKOBBIX
¢aitnoB u Buaeoaiiios;

NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUsI M Mepeaadyu
uH(pOpMaIK, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIE ATamlbl B UCTOPHUH U MOHUMATh TEHACHIMU Pa3BUTHUSA
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeueHUS;



MOJTy4aTh U UCTIOJIB30BaTh HH(GOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (Mpoueccop, ONepaThBHAs NaMSATh,
JOJITOBPEMEHHAs! MaMsITh, yCTPOKWCTBA BBOJIa-BbIBOJIA);

COOTHOCHUTh XAPAKTEPUCTUKU KOMIBIOTEPA C 3aJadyaMH, PEIIaeMbIMH C €ro
MTOMOIIBIO;

OPUEHTHPOBATHCSI B HEPAPXUUECKOM CTPYKType (ailioBoi  CHUCTEMBbI
(3amuchIBaTh ToJHOEe WM (aiima (katayiora), mMyTh K (aimy (kKaramory) o
UMEIOIIEMYCsl OMUCaHUI0 (alIOBOM CTPYKTYpPbl HEKOTOPOro HH(POPMAIMOHHOTO
HOCHUTEJIS);

pabotratb C (HailJIOBOM CHUCTEMOMl MEPCOHAIBHOTO KOMIIBIOTEpa C
UCITIOJIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3[aBaTh, KOIKUPOBATh,
nepeMelniarb, MePeMMEHOBBIBATh, YJAIATh U apXUBHUPOBaTh (paiiiabl M KaTajaoru,
UCIIOJIb30BaTh aHTUBUPYCHYIO TPOTrPaMMY;

MPEACTABIATh PE3YJIBTATHI CBOEH JIEATEIBHOCTH B BUJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUUHBIX MTPE3CHTAIUN;

uckath uHpopmanuio B MIHTEpHETE (B TOM YHCIIE, TIO KIIOUYEBBIM CIIOBaM, IO
U300pAKEHNIO), KPUTUYECKH OTHOCUTHCS K HaWJIE€HHON MH(OpManuu, 0CO3HABas
OMMACHOCTh JUIsl JIMYHOCTH M  OOIIECTBAa PACHPOCTPAHEHHUS BPEIOHOCHOU
uH(pOpMAaIUH, B TOM YUCJIE SKCTPEMHUCTCKOTO M TEPPOPUCTUUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJpeCcOB BEO-PECYPCOB;

HCIIOJI30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHIA;

coOmoaTh TpeOoBaHUsI 0€30MAaCHON HKCIUTyaTalli TEXHUYECKUX CPENICTB
WHOOPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, COOJIIOMAaTh CETEBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM M TIpaBa TpH pabdoTe C
NPUWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTeruu MOBEJICHUS B CETH;

OPUMEHSATh METOAbl TNPOMUIAKTUKYA HETATUBHOTO BJIUSHHUS  CPEJICTB
WHOOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX  TEXHOJIOTMM Ha  3J0POBBE
MOJIb30BATES.

K xoniy oOydyenus B 8 kiacce y oOyugaromerocs OyayT c(opMHUpOBaHbBI
CJIEIyIOLIUE YMEHHUS:

MOSICHAT, ~ HA  OpUMEpax  pa3jiduds  MEXAy  HNO3UIHMOHHBIMM U
HETMO3UIMOHHBIMU CUCTEMaMU CUUCIICHUS,

3anuchiBaTh W cpaBHUBaTh Lenble yucna oT 0 mo 1024 B paznnuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHUCIeHUus (C OCHOBaHUAMH 2, 8, 16), BBINOJIHATH
apu(pMETHIECKHEC OTIEPAINH HAJl HUMU;

PacKpbIBaTh CMBICH TOHSTHUH «BBICKA3bIBAHUE), <JIOTMYECKAS] OMEpaILusy,
«JIOTUYECKOE BBIPAKEHUEY;



3aMMCHIBATh JIOTMUECKHE BBIPAXKEHUS C MCIOJb30BAaHUEM JIU3BIOHKITUH,
KOHBIOHKITUU W OTPHUIIAHUSA, ONPENCATh MCTUHHOCTH JIOTHYCCKUX BBIPAKCHUM,
€CJIM W3BECTHBI 3HAYCHHS WCTHHHOCTH BXOJISAIIMX B HETO TIEPEMEHHBIX, CTPOHTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUH;

PacCKpbIBaTh CMBICI MOHATHH «HUCHOJHUTENBY, «AJITOPUTM», «IIPOrPaMMar,
MOHUMAs PA3HUITY MEXKy YIOTPEOICHUEM 3THX TEPMUHOB B OOBIJICHHOW PEYH U B
uHPOpPMaTHUKE;

OMKCHIBATH AJNTOPUTM PEIICHUS 3a/Jaud Pa3IM4YHBIMU CHOCOOaMH, B TOM
4uCIie B BUJIE OJIOK-CXEMBI;

COCTAaBJISITh, BHIMIOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIIOKHBIE alITOPUTMBI
C WCIOJB30BAaHMEM BETBJICHUN U IMKIOB I YIPABJICHUS HCIIOTHUTEISIMH,
TakuMu Kak Pobot, Uepenaiika, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAaHThl W TEPEMEHHBIE PA3IMYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), a TaKXKe COAEpIKAIIUEe UX BBIPAKEHUS, UCIIOIH30BaATh
oTIepaTop NMPUCBANBAHMS;

WCITOJIB30BaTh MPHU pa3padOTKe MPOorpamMM JOTHYECKHUE 3HAYCHUS, OTICPAIHH
Y BBIPOKCHUS C HUMH,

aHAIM3UPOBATh MIPEIJIOKEHHBIC aJITOPUTMBI, B TOM YHCIIE€ ONPEACINIATh, KaKHe
pe3ynbTaThl BOBMOXKHBI P 33JTAHHOM MHOKECTBE UCXOAHBIX 3HAYCHUM;

co3gaBaTh W OTJIAXKWBATh TNPOrpaMMbl Ha OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IIkoybHbIHA
ANTOpUTMUYECKUN SI3BIK), peaTn3yIOIUe HECIOXKHBIE aIrOPUTMbI 00PaOOTKU
YHUCJIOBBIX JAHHBIX C HCIOJb30BAHUEM IIMKIOB M BETBJICHHUI, B TOM 4YHUCIE
peanu3yrone IpoBEPKy AEIUMOCTH OJHOTO IIEJIOr0 YUCia Ha JIPYroe, MpOoBEPKY
HATypaJILHOTO YKCJIa Ha IPOCTOTY, BBIACICHUS IU(p U3 HATYPATHHOTO YHCTIA.

K konuy oOyuenuss B 9 kiacce y oOydaromierocss Oyayt chopMupoBaHbl
CJICTYIOIUE YMCHHUS:

pa30uBaTh 3a/layu Ha TMOA33Ja4M, COCTABJISITH, BBITIOJHITH BPYYHYIO U Ha
KOMITBIOTEPE HECJIOKHBIC aJTOPUTMBI C HCIIOJH30BAHMEM BETBJICHUM, IUKJIOB M
BCIIOMOTATEJIbHBIX QJTOPUTMOB JIJIsi YIPABJICHHUS HWCIIOJIHUTEISIMH, TaKUMHU Kak
Po6oT, Uepenanika, UepTExHUK;

COCTaBJISITh M OTJQXKHUBATh MPOTPAMMBI, PEATH3YIONTUE TUTIOBBIC aITOPUTMBI
00pabOTKM YHCJIOBBIX TOCIEAOBATEIILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHUBOB (ITOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBI HJIH KOJTUYECTBA DJIICMCHTOB
C 3aJlaHHBIMU CBOMCTBaMH) Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonbHbIl AnropuTMU4ecKuil S3bIK);

pPacKphIBaTh CMBICT TOHSATUNA «MOJENb», «MOJICIUPOBAHUEY, OMPEIACIAThH
BUJIBI MOJIEJICH, OIEHWBATHh AJCKBATHOCTh MOJCIH MOJACIUPYEMOMY OOBEKTY W
HEJISIM MOJIETTUPOBAHMS;



WCIIOJIB30BaTh Tpadbl W NIEPEBbS MJIsI MOJICIUPOBAHUS CHUCTEM CETCBOU H
UEPAPXUUYECKOM CTPYKTYpPHI, HAXOAUTh KpaTUyalluii myTh B rpade;

BBEIOMPATH CIIOCOO MPEACTABICHUS JTAHHBIX B COOTBETCTBHH C ITOCTABICHHOM
3ajadyet  (TaOauIbl, cXeMmbl, TpaduKu, JAHarpaMMmbl) C  HUCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00OpaOOTKU JaHHBIX;

WCIIOJI30BaTh  DJICKTPOHHBIE TaONHIBI 11T O0OpaOOTKM, aHamu3a W
BU3yaJIM3allMM YHCIOBBIX JaHHBIX, B TOM UYHCJIE C BBIICICHUEM JUana3oHa
TaOJHIIBI U YIOPSIOUYMBAHUEM (COPTHUPOBKOIA) €ro SJIEMEHTOB;

co3/7aBaTh U MPUMEHSTH B 3JIEKTPOHHBIX TAOIMIIAX POPMYIIBI SISl PaCUETOB C
WCIIOJIb30BAaHUEM BCTPOCHHBIX apudMeTHdecKux (GYHKIHMA (CyMMHUpOBaHUE U
noACYET 3HAaUYCHUM, OTBEUAIONIUX 3aJJAHHOMY YCJIOBHIO, CpefiHee apu(MeTuyecKoe,
MMOMCK  MaKCUMaJIBbHOTO M  MHHHUMAQJIBHOTO  3HA4YEHUs),  aOCOIIOTHOM,
OTHOCHUTEJIHLHOM, CMEIIAHHOM a/ipecallnu;

UCIIOJIB30BaTh JJICKTPOHHBIC TAOJIMIIBI JUISI YMCIECHHOTO MOJICIMPOBAHUS B
MIPOCTHIX 3a/1a4ax M3 Pa3HbIX MPEAMETHBIX 00IacTeH;

WCITOJIP30BAaTh ~ COBPEMCHHBIC  WHTEPHET-CEPBUCHI (B TOM  UHCIE
KOMMYHUKAIIIOHHBIE CEPBHUCHI, OOJayHbIC XpaHWIWINA JaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE M TpaUYecKue pPEeNaKkTopbl, Cpeabl pa3paboTku)) B
y4eOHOM ¥ TIOBCEHEBHOM JICITCIIHHOCTH;

MPUBOJUTh TIPUMEPHI HCIIONB30BAaHUS TEOMH()OPMAIIMOHHBIX CEPBHUCOB,
CEPBUCOB TOCYJIApPCTBEHHBIX YCIIyT, OOpa30BaTENBbHBIX CEpBHCOB HMHTepHETa B
y4eOHOM ¥ TIOBCEHEBHOM JICITCIIHHOCTH;

WCIIOJIb30BaTh  pa3lIMYHbIE  CPEACTBA  3alIUTBl  OT  BPEJAOHOCHOTO
MPOrpaMMHOTO  OOecCreYeHus, 3allUIlaTh MEePCOHAIBHYI0 HHPOPMAIIUIO OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIa M €T0 IMOCIEICTBHMA (pa3TialieHus, MOJIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX H  COIHAIBHO-
MICUXOJIOTUYECKNX  aCMeKTOB  HCIOib30BaHus cetu MHrepHer  (ceTteBas
aHOHMUMHOCTb, IU(PPOBOI ClieNl, Ay TCHTUYHOCTh CyOBEKTOB M PECYpCOB, ONTACHOCTh
BpPEJIOHOCHOTO KO/1a);

pacro3HaBaTh MOMBITKH U MIPEAYIIPEKAATh BOBICUCHHUE CCOSI M OKPYIKAFOIIINX
B JICCTPYKTHBHBIC U KPUMHHAJIBbHBIE ()OPMBI CETEBOH aKTUBHOCTH (B TOM YHCIIE
KHOepOYJUTHHT, (DUILIUHT).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne (uHppoBbIe)
NPOrpaMMsbl Bcero
paboThI padoThI oOpa3oBaTe/bHbIE
pecypcsl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
11 Komnbsrorep — yHuBepcaibHOE YCTPOMCTBO ) bubnnoreka [JOK
’ 00pabOTKH JaHHBIX https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
1.2 I1 4
POTPAMMSL I ZIHHHBIC https://m.edsoo.ru/7f41646e
1.3 KomnbroTepHsie cetu 2 bubmorexa HOK
https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 WNudopmanus u uHGopMaioHHbIe ) bubnnoreka [JOK
' HPOIECCH https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 I1
PEACTABICHHE HH(pOpMaLTH ? https://m.edsoo.ru/7f41646¢
Nroro no pazgeny 11
Pa3nen 3. UndopMannoHHbIe TEXHOJIOTHH
bu6mmoreka [IOK
3.1 T 6 1
CKCTOBRIC AOKYMCHTET https://m.edsoo.ru/7f41646¢
bubmuoreka [JOK
3.2 K 4
OMIBIOTEpHAA rpagHuica https://m.edsoo.ru/7f41646e
33 MynpTUMEIUIHBIE TPE3EHTALUN 3 1 bubnmoreka [JOK



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/7f41646¢

Hroro no pazgeny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

8 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabnbie IIpakrtuueckue (ungposbie)
IporpamMmmal Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchl
Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
1.1 CucreMbl CUUCTIECHUS 6 1 bubmorexa HOK
https://m.edsoo.ru/7f418516
1.2 DNeMEeHThI MaTEMaTUYECKON JIOTUKH 6 1 ngﬁ;ﬁfgﬁ)gﬁ%fmss 16
Hroro no pazneny 12
Pasjien 2. AroputMbl 1 IPOrpaMMHUpOBaHKe
1 HcrionHuTeny U alrOpUTMBEI. 10 1 bubnnorexa [JOK
' AJITOPUTMUYECKUE KOHCTPYKLIHUH https://m.edsoo.ru/7f418516
bu6nmorexa LIOK
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IKJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm Kontposabnbie Ilpaktnueckne (uHppoBbIe)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
L1 I'mobGanbHas cetb HTEpHET U cTpaTeruu 3 bubmmoreka [JOK
) 0€3011aCHOT0 ITIOBEACHUS B HEN https://m.edsoo.ru/7f41a7d0
bu6mmoreka [JOK
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

7 KJIACC
Kon .
IDOBEDSIEMOro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOM
posep o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'O 00111er0 00pa30BaHUs
pe3yJbTara

1 ITo Teme «IludpoBas rpaMOTHOCTHY

[ToscHAT, Ha  mpuMepax CMbICT  HOHATHH  «uMHpOpMALUN»,
1.1 «H(pOPMAIMOHHBIH Tpo1ecc, «o0opaboTka HHPOPMALTUNY, «XPaHEHHE
uHpopMaLUny, «repeaada HHGpopMaLumn»
[TpuBOANUTE MPUMEPHI COBPEMEHHBIX YCTPONUCTB XpaHEHUs U Mepeadyn
MH(pOpMalliU, CPABHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKU

1.2

[Tomydyats W WCHONB30BaTh HMH(POPMAIMIO O XapaKTEPHCTHUKAX
MEPCOHAIBHOIO KOMIIBIOTEPA M €0 OCHOBHBIX 3JIeMEHTaX (Iporeccop,
omepaTHUBHAS TaMsTh, JOJITOBPEMEHHAs IaMsATh, YCTPOWCTBA BBOJIA-
BBIBOJIA)

1.3

COOTHOCHTH XApaKTCPHUCTUKU KOMIIBIOTCPA C 3aaa4YaMu, pCIIaCMbIMHA C
€T0 IOMOIIBIO

1.4

OpueHTHpOBAThCS B HEPAPXUUECKOH CTpyKType (aillloBOH CHCTEMBI
(3anmMchIBaTh MOJMHOE UMs (aiina (kartanora), nyTh K Qailny (katanory)
[0 UMEIIIEMyCcs ONUCaHHIO (PAWIOBOM CTPYKTYphl HEKOTOPOTO
MH(OPMALIOHHOTO HOCUTEJIS)

1.5

PaGorate ¢ (ailoBoil cuCTEMON MEPCOHATBLHOTO KOMIIbIOTEpPA C
UCIOJIb30BaHUEM Ipaduueckoro uHTepdeiica: coznaBarh (KOMUPOBaTh,
nepeMenaThb, NepeuMeHOBbIBaTh, YIAISITh U apXUBUPOBATh (ailibl U
KaTaJIOTH, UCII0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

1.6

Hckats uHpopmarmio B VHTepHeTe (B TOM 4YHCIE MO KIIOYEBBIM
cJloBaM, MO H300paKEHUIO), KPUTHUYECKH OTHOCHTHCS K HaWJICHHOU

1.7 uHpOpMallMK, OCO3HaBaTh OMACHOCTb I JIMYHOCTH M OOIIecTBa
pactpocTpaHeHUs BPEAOHOCHOW WHpOpManuu, B TOM YHCIIE
HKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

1.8 [ToHUMAaTh CTPYKTYPY a/pecoB BeO-pecypcoB

1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIUN
Cobmtonate TpeOoBaHMA O€30MAaCHOM SKCIUTyaTallud TEXHUYECKHX
CpeAcTB HMH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH,

1.10 coOiroaaTh CeTeBON 3TUKET, 0a30Bble HOPMbI HH(POPMAITMOHHON ITHUKU

U TpaBa Mpu paboTe C MPUIOKEHUSIMU Ha JIIOOBIX YCTPOWCTBaxX U B
WuTepHere, BHIOUpATh O€30MacHbIE CTPATETUU OBE/IEHUS B CETH

[TpumeHsTh MeTOAbl NMPO(PUIAKTUKY HETaTUBHOTO BIIMSHHUS CPEICTB

1.11 MH(POPMALIMOHHBIX U KOMMYHHKALIMOHHBIX TEXHOJIOTHI Ha 3/I0pPOBbHE
H0JIb30BaTENs
2 ITo Teme «TeopeTndeckre OCHOBBI HHOOPMATHKI

KomupoBate ¥ IeKoAMpoBaTh COOOIIEHHS IO 3aJaHHBIM TPAaBHUIIAM,
2.1 JEMOHCTPUPOBATh IMOHMMAHUE OCHOBHBIX IPHUHIUIIOB KOAUPOBAHHUS
nH(pOpMaIuK pa3aTuIHON MPUPOJIBI (TEKCTOBOM, TpadUiIecKoil, aymo-)




CpaBHI/IBaTB JJINHBI COO6H.[CHI/II\/JI, 3alIMCaHHBbIX B Pa3InYHBIX
22 angaBuTaxX, ONEPUPOBATH SIUHULAMH M3MEpPEHUS HMH()OPMALMOHHOTO
00BEMa U CKOPOCTHU NIEpeauy JaHHBIX

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECcKuX,

23 . .
3BYKOBBIX (DaityioB 1 BU1e0haliIoB
3 ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTHUM
[IpencraBisTh  pe3yiabTaTbl  CBOEM  NEATEIBHOCTH B BHJE
3.1 CTPYKTYpPUPOBAHHBIX WJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEAUNHBIX PE3CHTAIIUN

8 KVIACC
Kon .
IDOBEDSIEMOLr0 IIpoBepsiembie NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
pobep 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111er0 00pa30oBaHusI
pe3yJbTarta

1 I[To Teme «Teoperndeckre OCHOBBI HUHHOPMATUKI»

Ilosicuaty Ha npuMepax pasjmiyuda MCEKAY IMO3ULIUOHHBIMH U
HCIMO3MIIMOHHBIMU CUCTEMaMU CUHUCIICHUA

1.1

3anuchiBaTh U CpaBHUBATH Lenble yuciaa oT 0 1o 1024 B paznuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cyuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),
BBITIOJIHSITh apU(PMETHUECKHE OTIEPAIIMH HAJl HUMU

PaCKpI)IBaTI) CMBICJI MMOHATHH «BBICKA3bIBAHHUC), «JI1oruyeckas

1.3 OIIEPALUSA», «IOTHYECKOE BBIPAKEHUE)»
3anuchIBaTh JIOTMYECKNE BBIPAXKEHUS C UCTIOIb30BAaHUEM TU3bIOHKINH,
KOHBIOHKLIMA M OTPULAHUSA, OIPEAEIATh HMCTUHHOCTb JIOTHYECKHUX

1.4 BBIPAKECHHI, €CIIM W3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOJAIINX B HETrO
NEPEMEHHbIX, CTPOUTh TaOJIMIBI HMCTUHHOCTH ISl JIOTUYECKHUX
BBIPAKECHUI

2 ITo Teme «ANITOPUTMBI M IPOIPAMMHUPOBAHKE)

PackppiBaThb ~ CMBICII ~ TOHSATHUI  «UCIOJIHUTENbY»,  «AJTOPUTM»,
2.1 «mporpamMma», TIOHHMMas Ppa3HUIy MEXAy YIOTpeOJIeHUEeM JTHX
TEPMHHOB B OOBIJICHHOHN pedr U B HH(OpMAaTHKe

OmmceIBaTh AJITOPUTM PEIICHUA 3aJadu pa3InYIHbIMU CHOCO6aMI/I, B

2.2

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

COCTE[BJIHTB, BBITIOJIHATE BPYYHYHO U Ha KOMIIBIOTECPEC HCECIOXHBIC
2.3 AJITOPUTMBI C UCITIOJIB30BAHUEM BETBJICHUU U IMUKIJIOB IJId YIPaBJICHUA

HUCIIOJTHUTCIIAMU

Hcmons30BaTh KOHCTAaHTBI H NEPEMEHHBIC  PA3JIMYHBIX  THUIIOB
2.4 (‘lI/ICHOBBIX, JJOTN4YCCKUX, CI/IMBOJIBHLIX), a TaKXKC COACPIKAIIHUEC HX
BBIPpAXKCHU A, UCITOJIB30BATh OIIEPATOP NPHCBAMBAHUA

Hcnonp3oBaTh MpH pa3paboOTKe MNporpaMMm JIOTUYECKUE 3HAYCHMUS,

2.5

Ooncpanru U BeIPAKCHUA C HUMU

AHaJII/I3I/IpOBaTB MPCAJIOKCHHBIC AJITOPUTMBI, B TOM YHCJIC ONIPCACIIATD,
2.6 KaKHe pe3yjibTaTbl BO3MOKHBI IIPpHW 3aJaHHOM MHOXKCCTBC HCXOIHBIX

3HAYEeHUN

2.7 Co3maBaTh M OTJ@XHMBaTh MPOrpaMMbl Ha OJHOM M3 SI3BIKOB




nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBbIi
ANTOpUTMHUYECKHN SI3BIK), peaau3ylomue HECIOXKHBIC aJrOPUTMBbI
00pabOTKM YHUCIIOBBIX JIAHHBIX C HCIIOJIB30BAHHEM IIMKJIOB H
BETBJICHUI, B TOM YHCJIE PEaTU3YIOIINUE MMPOBEPKY ACITUMOCTH OJTHOTO
L[EJIOT0 YKCJIa Ha JIPYTroe, MPOBEPKY HATYPAIBHOIO YKCIIa Ha MIPOCTOTY,
BBIJICJICHHS TP M3 HATYPATBLHOTO YHCIIA

9 KJIACCA
Kon .
IDOBEDSIEMOro IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM
posep o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJbTara

1 [To Teme «IludpoBasi r(paMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAIIMOHHBIE ~CEPBHUCHI, OOJAYHBIC XPAaHWIHIIA JIAHHBIX,
OHJIAH-TIPOTPaMMBI (TEKCTOBBIE M TpaduyecKre penakTOpbl, CPEIbl
pa3paboTKHu) B yueOHOM M MOBCETHEBHOM JIEATEIHOCTH

1.1

[IpyBOIUTL  MPUMEPHl  HWCIIOJB30BAHHUS  T€OMH(OPMAIIMOHHBIX
1.2 CEPBHCOB, CEPBHCOB TI'OCYJAapCTBEHHBIX YCIYT, 00pa30BaTEIbHbBIX
cepBrcoB MHTepHeTa B YUeOHOH M MIOBCETHEBHOM JESTCIIEHOCTH

Hcronp30BaTh pa3M4HbIE CPENCTBA 3alIUTHI OT BPEIOHOCHOTO
MIPOrPaMMHOTO OOeCTIeueHus, 3alUIIaTh TEPCOHANBHYIO HH(OPMAIIUIO
OT  HECAHKIIMOHHPOBAHHOTO  JIOCTyMa W  €r0  MOCIEACTBHMA
(pasrmamieHusi, TOJMEHBI, YTpaThl IaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHUYCCKUX n COLMUAJIBHO-TICUXOJIOT'NYCCKUX ACIICKTOB
UCIIONBb30BaHusl ceT WHTepHeT (ceTeBas aHOHHUMHOCTh, LHU(pOBOMH
cliell, AyTEHTHYHOCTh CYOBEKTOB W  PECypcoB,  OIACHOCTb
BPEIOHOCHOTO KO/1a)

1.3

Pacnio3HaBaTh MOMBITKM M NpPeAyNpexaaTh BOBIEUEHUE ce0sd WU
1.4 OKpPY’)KalOIINX B JIECTPYKTHBHBIE W KPHUMHUHAIBHBIE (DOPMBI CETEBOM
AKTUBHOCTH (B TOM 4HucIle KHOepOyJIIIMHT, (PUIITMHT)
2 ITo Teme «TeopeTnueckue OCHOBBI HH(POPMATUKI»
PackpbIBaThb ~ CMBICT ~ THOHATHH  «MOJENb»,  «MOJETUPOBAHHEY,
2.1 ONpeAeNsaTh BHUIbl MOJEJIEH, OLEHUBATh AaJEKBAaTHOCTh MOJIEIH
MOJIEIUPYEMOMY OOBEKTY U LIEISIM MOJICITUPOBAHUS

Hcnonp3oBathk rpadsl U AepeBbs A1 MOJACIUPOBAHUS CUCTEM CETEBOM

2.2 U MepapXxUyecKOl CTPYKTYpbI, HAXOAUTh KpaT4yaiuii myTh B rpade
3 ITo TeMe «ANrOpUTMBI ¥ IPOrPaMMHUPOBAHUE)
Pa306uBarh 3aaun Ha MOJ337a4YM, COCTABIATh, BBIIOIHATH BPYUYHYIO U
31 Ha KOMIIBIOTEPE HECJOXKHBIE aIrOPUTMBI C  HCIOJIB30BAHHEM

BGTBHGHHﬁ, [UKIJIOB U BCIIOMOTATCJIbHBIX aJITOPUTMOB JIA YIIPABJIICHUA
HUCITOJTHUTCIISIMU

CocTaBnsaTh W OTJIQKUBATh MPOrPAaMMBI, PEATU3YIOIINE THUITOBBIE
QITOPUTMBI  00paOOTKH  YHCIOBBIX  IOCJIEIOBATEIILHOCTEH WM
3.2 OJTHOMEPHBIX YHCIOBBIX MAacCHBOB (ITOMCK MaKCHMyMOB, MHHUMYMOB,
CYMMBI HJIM KOJHUYCCTBA 3JICMCHTOB C 3aJaHHBIMU CBOﬁCTBaMH) Ha
OJIHOM U3 s13bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java,




C#, llIkonbHbII ANrOpUTMHUYECKUHN SI3BIK)

[To Teme «MHPOpMAIIOHHBIE TEXHOJIOTHI)

4.1

4.2

BreiOupats crmoco0 TMpencTaBiCHHs JAHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadel (TaOJUIBI, CXeMbI, TpadUKH, JUArpaMMBbI) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  IMPOTPAMMHBIX  CPEJIICTB
00pabOTKH JaHHBIX

Hcnonp30BaTh 31EKTPOHHBIE TaOMUIBl A7 00paOOTKM, aHaIM3a H
BU3yaJIU3allUM YHWCJOBBIX JIaHHBIX, B TOM YHCJIE€ C BBIJIEICHUEM
quana3oHa TaOMUIbBl W YHNOPSAJOYMBAaHUEM (COPTUPOBKOI) €ro
AJIEMEHTOB

4.3

4.4

Co3naBaTh W TPUMEHATH B JJICKTPOHHBIX TaOMUIAX (OPMYJIBI JUIS
pacuéToB C MCIOJIH30BAHHEM BCTPOCHHBIX apU(PMETHUECKUX (YHKIUN
(cymMMHpoBaHHE W TOACYET 3HAYEHUN, OTBEYAIONIMX 3aJaHHOMY
YCIIOBUIO, cpeAHee apumeTrnyeckoe, TMOUCK MaKCUMAIbHOTO H
MHHUMAJILHOTO 3HAYeHHUs), a0COTIOTHOM, OTHOCUTEILHON, CMEIIIAHHOU
azpecamyu

Hcnonn3oBarh 3JICKTPOHHBIE TaOJIHIIBI ISt YHUCIIEHHOTO
MOJICJIMPOBAHUS B MPOCTHIX 33Jla4axX U3 pa3HBIX MPEJAMETHBIX 00JIacTeit




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

udposas rpaMOTHOCTD

1.1

KomneioTep — yHUBepcallbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee o
nporpaMMe. TuIbl KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEepKOMIbIOTEepbl. MoOuibHble — ycTpoicTBa.  TexHuka
0€30I1aCHOCTH U MpaBUIIa pabOThl HA KOMIIBIOTEpE

1.2

1.3

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa W UX HasHadyeHue. [Ipomeccop.
OnepatuBHas W JOJTOBpEMEHHas MaMATb. YCTPOMCTBAa BBOJAa M BBIBOJA.
CeHcopHbIIl BBOJ, TaTYUKK MOOWIJIBHBIX YCTPOMNCTB, CpPEACTBA OMOMETPUUYECKOM
ayTeHTU(UKALUU

Hcropus pa3BUTHsS KOMIBIOTEPOB M NporpaMMHoro otecrneuyenus. Ilokonenus
KOMIIBIOTCPOB. COBpeMeHHLIG TCHACHIINN PasBUTUA KOMITIBIOTCPOB.
Cynepkomnbrotepsl. Ilapamiensuele Bbruucinenus. IlepcoHalbHBII KOMIIBIOTED.
[Ipoueccop M ero XxapakTepuCTHKU (TaKToBasi YacToTa, pa3psIHOCTB).
OneparuBHasg naMaAts. JloaroBpeMeHHast naMsTh. Y CTpOKMCTBAa BBOJA M BBIBOJA.
O0bEM XpaHUMBIX JIaHHBIX (ONEpaTUBHAS MaMATh KOMIIBIOTEPA, KECTKUM AUCK U
TBEPJOTENbHbIM HAKOMUTENb, IMOCTOSHHAs NaMATh CMapT(oHa) M CKOPOCTb
A0CTyNa oI pas3sjiIn4HbIX BUAOB HOCHTEIEH

1.4

1.5

1.6

1.7

1.8
1.9

[Iporpammuoe  obecrneueHue kommnbioTepa. IlpuknanHoe  nporpamMMmHoe
o0ecrieueHue. CucremHoe IIPOrpPaMMHOE obecrieyeHue. Cucremsl
nporpamMmmupoBanud. [IpaBoBas oxpaHa mporpamMm M JaHHbIX. becratHele u
yCIIOBHO-0OeciaTHbIe porpammbl. CBOOOJHOE MporpaMMHOE oOecriedeHne
@aiinsel ¥ manku (karanorn). Tunsl ¢aiinoB. CoiicTBa (aiinoB. XapakTepHble
pa3Mepsl (ailyioB pa3iMuYHBIX TUIIOB (CTpaHUIA TEKCTa, AJIEKTPOHHAsI KHUTA,
dororpadus, 3auUch NECHU, BUCOKIIUII, TOTHOMETPAXKHBINA (DUITHEM)

[Ipunnunsl noctpoeHus ¢aiinossix cuctem. llomHoe ums aiina (manku,
kartasiora). ITyTs k ¢aitny (nanke, katajuiory)

@aiinoBblii MeHexkep. PaboTta ¢ daiinamu u mankamu (karajaoraMmu): co3faHue,
KOIMPOBaHUE, MEepeMelleHue, EPeUMEHOBaHUE U yJaleHne (aillioB U mamok
(xaraznoroB). [Touck (aitnoB cpeacTBaMu ONepariiOHHON CHCTEMBI

ApxuBanus JaHHBIX. Mcrionb3oBaHKue MPOrpaMM-apXuBaToOpoB

KomMmproTepHble BUpYCHl U ApYTrU€ BPENOHOCHBIE Mporpammsl. IIporpammer mms
3aIUATHI OT BUPYCOB

1.10

O0neauHeHue KoMIbioTepoB B ceTh. CeTh MHTepHET. BeO-cTpanuiia, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucremsl. Ilouck
uH(pOpMallMl TO KIIOYEBBIM CJIOBaM M MO H300paxkeHuo. JlocToBepHOCTH
uHopMaluu, noryueHHol u3 MHtepuera

1.11

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKALIAMA

1.12

CeteBoii ATHKET, 6a30BbIC HOPMBI HHPOPMAIIMOHHON 3TUKHU U TIpaBa MpHU padoTe
B cetu MHTepHer. Ctpateruun 6ezomacHoro noseneHus B IHTepHeTe

Teopernueckue OCHOBBI HH()OPMATHKH

2.1

Wndopmanus — 01HO U3 OCHOBHBIX TOHATHI cOBpeMeHHON Hayku. MHpopmanus
KaK CBEJICHMs, IpeAHa3HaYeHHbIE JUIsl BOCIPHUATHS Y€JIOBEKOM, U MH(OpMaIus




KaK JJaHHbIe, KOTOPbIE MOTYT OBITh 00pab0OTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM

2.2

JIMCKpPEeTHOCTh JTaHHBIX. BO3MOXKHOCTH OMHCAHUS HENPEPBIBHBIX OOBEKTOB M
IIPOLIECCOB C MOMOIIbIO JUCKPETHBIX JaHHBIX. MHpOpMaIMOHHBIE MPOLECCHl —
MIPOILIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEOOPA30BAHUEM U Tepeaauei JaHHbIX

23

24

CumBon. Andasur. MomHocts andasura. PazHooOpaszue s35IKOB U al(aBUTOB.
EcrectBeHHble U (popMasibHble S3BIKU. AJ(AaBUT TEKCTOB HAa PYCCKOM SI3bIKE.
JBonunsiii andasut. KonnyecTBO BCEBO3ZMOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIWIA)
(GbUKCUpOBaHHOW JUIMHBI B JBOMYHOM aidasute. IIpeoOpazoBanue mr000T0
angaBuTa K ABOMYHOMY. KOIHMYeCTBO pa3nuyHbIX CIIOB (PMKCHPOBAHHOM IJTMHBI B
asiaBUTE ONpeIeIEHHON MOIITHOCTH

KoaupoBanue cMMBOJIOB OJJHOTO aaBUTa C TIOMOIIHIO KOJOBBIX CJIOB B IPYTOM
andaBute, KOJ0Bask TAOJIMIIA, TEKOIUPOBAHUE

2.5

2.6

2.7

JBonunblii koxa. IlpencraBineHue IaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM alihaBuUTe

Nupopmannonnelii 00bEM AaHHBIX. BUT — MUHMMaIbHAs €IUHUIA KOJIMYECTBA
nHpopMaIuy — IBOMYHBIN pa3psia. bait, kunobaiT, MmeradanT, rurabanT
CkopocTh 1mepenaud JaHHbBIX. EJAMHUIBI  CKOPOCTH MepeJayd  JIaHHbIX.
Hckaxxenne nHGOpMAIUH P TIepeade

2.8

2.9

2.10

2.11

KonnpoBanue tekctoB. PaBHOMepHbIl kon. HepaBHomepnsii koa. Koauposka
ASCII. Bocemubutnpie komupoBku. Ilonstue o xomupoBkax UNICODE.
JexonupoBaHue  COOOIIEHUH C  HCIOJIB30BAHUEM  pPAaBHOMEPHOIO U
HepaBHOMEepHOTO0 koja. MHpopMannoHHbIH 00bEM TEeKCTa

OOmiee mnpencraBieHue O LUGPOBOM MPEICTABICHUHM AayAMOBU3YaJbHBIX U
JIpYTruX HEnpepbiBHBIX JOaHHbIX. KoaupoBanuwe mnBera. l[BeroBble Monenu.
Mogens RGB. I'ny6una kogupoBanus. [lanutpa

PactpoBoe u BekTOpHOE mpeacTaBieHue wu3oOpaxkeHuil. I[lukcens. Ouenka
uH(pOpMallMOHHOTO  00BbEMa  rpadUyecKux  JaHHBIX I pacTpOBOTO
U300paXeHUs

KonmnpoBanue 3Byka. PaspspHocTe M wactora auckperusanuu. KommgecTtso
KaHajuoB 3anucu. OIlEHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBSA3aHHBIX C
IPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (pailiioB

HHupopmalinoHHbIE TEXHOJIOTUN

3.1

3.2

TexkcToBble TOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIa, ab3all, CTpoKa,
CJIOBO, CHUMBOJ)

TekcToBbI TpollecCOp — HUHCTPYMEHT CO3JaHUs, PEIAKTUPOBAHUS U
dbopmarupoBanus TeKCTOB. [IpaBmia Habopa TeKcTa
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34

PenaktupoBanune tekcra. CpoiictBa cumBonioB. Ilpudt. Tunelr mpudron
(pyOsienble, ¢ 3aceukamu, MOHOIIUpUHHBIE). [lomyXupHOE U KypcHBHOE
HauepTanue. CBoiicTBa ab3aleB: TpaHULbl, aO3alHBIA OTCTYH, HWHTEpBal,
BbIpaBHHBaHue. CTHiIeBOe hopMaTHpPOBaHUE

CrpykrypupoBanue uHbOpMaluu C TOMOIIbIO CIOUCKOB W TaOIuI.
MHuoroypoBHeBbIe CIUCKU. JloOaBiieHre TaOIHI] B TEKCTOBBIE TJOKYMEHTHI

3.5

BceraBka m3o0paskeHMI B TEKCTOBble NOKyMeHTHL. OOTekaHue H300pakeHUH
TEKCTOM. BKiIIoueHne B TEKCTOBBII JOKYMEHT JuarpamMm U opmy

3.6

[Tapamerpsl cTpaHulpl, Hymepanus crpaHul. JloOaBieHne B JTOKyMEHT
KOJIOHTUTYJIOB, CCHLJIOK

3.7

IIpoBepka mpaBonucanus. PacctaHoBKa mepeHOCOB. 1'0J0COBOM BBOJA TEKCTA.




3.8

Onruueckoe pacno3HaBanue Tekcta. KommnberorepHsiii nepeBoa. Mcnonbs3oBanue
cepBHCOB ceTH MHTepHeT [1st 00pabOTKH TeKCTa

3HaKOMCTBO €  rpaduueckuMH  pefakTopamMu.  PacTpoBble  pHUCYHKH.
Hcnonp3oBanue rpauueckiux NpUMHTHBOB

3.9

3.10

3.11

Onepanyu penakTHpoBaHUS TpadUUECKHX OOBEKTOB, B TOM YHCIE IH(POBBIX
dororpaduii: M3MeHeHHE pa3Mmepa, O0pe3Ka, MOBOPOT, OTpakeHHEe, padboTa ¢
obnactsMu  (BBIICTICHUE, KOIMPOBAHUE, 3aJIMBKA I[BETOM), KOPPEKIMS IIBETa,
SPKOCTH M KOHTPACTHOCTH

Bektopnas rpaduka. CoznaHue BEKTOPHBIX PHCYHKOB  BCTPOCHHBIMHU
CPEICTBAMHU TEKCTOBOTO IPOIIECCOpa WM JIPYTUX Mporpamm (MPHIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

[TonroroBka MynbTHMeIUHHBIX mpe3eHTanuil. Cnaiin. JloGaBnenue Ha craif
TeKcTa U n300pakeHuid. PaboTa ¢ HEeCKOIBKUMU CllaliJaMu

3.12

JloGaBiieHne Ha caiij] ayIMOBU3YAJIbHBIX JIAHHBIX. AHUMaIUs. [ uIepcchuIKu

Kox

1.1

1.2

1.3

1.4

1.5

8 KJIACC

IIpoBepsieMblii 31eMEHT COAePKAHUSA
TeopeTnueckre 0CHOBbI HHPOPMATHKU

Heno3uuuoHHble U MO3UIUOHHBIE CUCTEMBbI cuucieHus. Andasut. OCHOBaHUE.
Pa3Bépuyras ¢opma 3anucu ymcna. IlepeBog B JOECATHUHYIO CUCTEMY YHCED,
3aMMCaHHbIX B APYTUX CHCTEMaX CUMCIECHUS

Pumckas cucrema cuucieHus

JBonunas cuctema cunciienus. [lepeBos nenbix urcen B npezaenax ot 0 go 1024
B IBOMYHYIO CUCTeMY cuucieHus. BocbMepuuHas cuctema cuucienus. [lepeBoa
YHUCell U3 BOCBMEPHYHON CHCTEMbI B JIBOMYHYIO H JIECATHYHYIO CUCTEMBI U
obpatno. IllectHammarepuunas cucrema cuucieHus. IlepeBoxg uymcen wu3
NICCTHAIIATCPUIHON CHUCTEMBI B JIBOWYHYIO, BOCBMEPHUYHYIO U JECATHUYHYIO
CUCTEMBI M 00paTHO

ApI/I(l)MCTI/I‘IeCKI/IC ornecpanunu B JBOUYHOM CUCTEME CUHCICHMS

Jlormdeckre  BbICKa3biBaHUs.  Jlormdeckue  3HAYEHUS  BBICKA3BbIBAHUHU.
DJNeMEeHTapHbIE W COCTaBHBIC BBICKa3bIBaHUA. JIOTMYECKHE ONepanuu: «m»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «WIn» (JIU3BIOHKIUS, JIOTHYECKOE
CIIOKEHHUE), «He» (Jorudyeckoe oTpurianue). [I[puopurer JOru4ecKux oneparuii.
OnpeneneHre WCTUHHOCTH COCTABHOTO BBICKA3bIBaHUS TIPU  HM3BECTHBIX
SHAYCHUAX UCTUHHOCTHU BXOJAIIUX B HETO SJICMCHTAPHBIX BBICKa3bIBaHU U

1.6
1.7

2.1

Jlornueckue Boelpakenus. [IpaBuita 3anvcu gormdecknx BelpaxeHui. [loctpoenne
TaOJIMI] ICTUHHOCTH JIOTUYECKUX BBIPAKEHHUN

Jlornueckuie 31€MeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIBIOTEPA
AJNTOPUTMBI M TPOrPaMMHUPOBAHUE

[Toustne anroputma. HMCHoJHUTENW aQIrOPUTMOB. AJITOPUTM KakK IUIaH
YHOpaBJICHUA UCTIOJIHUTCICM

2.2

CgoiictBa anropurma. CriocoObl 3aMucH aaropuTMa (CIOBECHBIH, B BUAE OJOK-
CXEMBI, TporpamMma)
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AnroputMuueckue KOHCTpyKIMU. KoHCTpykuusi «cinempoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTb  JMHEHWHBIX  AJITOPUTMOB:  HEBO3MOXHOCTb
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2.5

MPELYCMOTPETH 3aBUCUMOCTD MOCJIEI0BATEIIbHOCTH BBINOJIHIEMBIX IEMCTBHI OT
HCXOJHBIX TaHHBIX

KoucTpykuus «BeTBieHHe»: MoidHas W HenonHas ¢(opMbl. BeimonHenue u
HEBBITIOJIHEHUE YCIIOBHS (MCTUHHOCTH U JIO)KHOCTH BbhICKa3biBanusi). [IpocTeie u
COCTaBHBIE YCIIOBHUS

KOHCTPYKI_[I/IH «IOBTOPCHUC): HUKIBLI C 3aJaHHBIM YHCJIOM HOBTOpCHHﬁ, C
YCJIOBUCM BBIIIOJIHCHUS, C HepeMeHHOﬁ UKJIIa

2.6

Pazpabotka mns GopmManbHOTO HCHOTHUTENS alTrOpPUTMA, MPHUBOIAIIETO K
TpeOyeMoMy pe3yJbTaTy INpH KOHKPETHBIX HCXOAHBIX JaHHbIX. Pa3zpabotka
HECIIOKHBIX ~QJITOPUTMOB C HCIIOJIb30BAaHHEM LUKIOB M BETBICHHNA JUIS
yhnpaBieHuss (OpPMaIbHBIMH HCHOJHUTEISIMU. BBbINIONHEHHE alropuTMOB
BPYUYHYIO U Ha KoMnbloTepe. CHHTaKCUYEeCKUE U JIornyeckue ommnoku. OTkassl

2.7

S3pik  mporpammupoBanust  (Python, C++, Java, C#, IlkonbHbIii
Anroputmuueckuit f3pik). CucTeMa MNpoOrpaMMHUpPOBAHUS: PEIAKTOp TEKCTa
Mporpamm, TPAHCISATOP, OTJIATIUK

2.8

[lepemennast: Tun, uwms, 3HaueHue. Llenble, BELIECTBEHHbIE U CHUMBOJIBHbBIC
HIepEeMEHHbIE

2.9

Omneparop mnpucBauBaHusa. ApU(METUUYECKHE BBIPAKEHUS U MOPAJOK HUX
BbIurciaeHus. Onepanyy ¢ LeabIMU YUCIaMU: LEIOYUCICHHOE JEJIEHUE, OCTaTOK
ot aenenus. IIpoBepka AeIMMOCTH OJJHOTO LEJIOr0 YHCia Ha Ipyroe

2.10

2.11

BerBnenus. CocraBHble YCIOBHSI (3alMCh JIOTMYECKMX BBIPAXKEHMHM Ha
U3y4aeMOoM s3bIKe NMporpaMmupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JIByX, TPEX U 4eThIpEX umucell. PelieHne KBaJpaTHOrO ypaBHEHHUS, UMEIOIETO
BELICCTBEHHbBIE KOPHU

I[I/IaHOI‘OBa}I OTJIalKa IporpaMMm: MMomaroBO€ BLIITOJIHCHUE, IIPOCMOTP 3HAYCHUI
BCJIIMYHH, OTJ'I&)IO‘IHBIfI BBIBO/I, BLI60p TOYKH OCTaHOBa

2.12

2.13

2.14

2.15

uxn ¢ yecnoBuem. Anroputm EBkinza i1t HaX0KI€HUsI HAUOOJIBIIEro 00IIero
JENUTENs IBYX HATypalbHBIX yucel. Paz0oneHne 3amucu HaTypaibHOTO YKCHa B
MO3UIIMOHHON CHCTEME C OCHOBAaHHMEM, MEHbIIUM WK paBHbIM 10, Ha
OTJIebHBIE ITU(PPHI

[{ukn ¢ mepeMeHHON. AJITOPUTMBI IPOBEPKH JIEITMMOCTH OJHOTO LEJIOr0 YUCIIa
Ha Jpyroe, IpoOBEPKU HATYpaJIbHOI'0 YKUCJIA HA IIPOCTOTY

OO6paboTka CHMBOJIHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonbHAsT 00paboTka cTpok. [loaCcYET YacTOTHI TOSBICHUS CHMBOJIA B
cTpoke. Berpoennsle pyHKIMM 11 00pabOTKU CTPOK

OmnpezneneHre BO3MOXHBIX Pe3yJbTaTOB pabOTHl aJrOpUTMa MPU 33JaHHOM
MHOXXECTBE BXOIHBIX IaHHBIX, OMpPEJEeICHHEe BO3MOXKHBIX BXOJHBIX JIaHHBIX,
IPUBOJASAIINX K JAHHOMY pe3yJbTaTy

9 KVIACC

Kon

IIpoBepsieMblii 3J1EMEHT COAEPKAHMS

[udposast rpaMOTHOCTH

1.1

I'moGanbhas cerb MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHE aHHBIX.
Metoab!l MHAMBHUIYAJIBHOTO M KOJJIEKTUBHOTO pa3MelleHNs1 HOBOH MH(opManny B
Wnurepnere. bonbume pgaHHblE (MHTEpHET-JAHHbBIE, B YaCTHOCTH JAHHBIE
COIIMATILHBIX CETEH)




1.2

1.3

[TonsiTne 006 wHGOPMAIMOHHON O0€30MacHOCTH. YTPO3bl WH(MOPMAMOHHON
0e3omacHOCTH TIpu paboTe B TII00ATBHOM CETH W METOJIbI TIPOTUBOICHCTBHSI UM.
[IpaBuna Ge3omacHoil ayTeHTH(UKAMK. 3aMUTa JTUYHON WH(GOpPMALIUK B CETH
WutepHer. besomacHble  crparermd  TOBEACHUsS B ceTH  VIHTepHeT.
[IpenynpexacHre BOBICYCHUS B JECTPYKTUBHBIE M KPUMHHAIBHBIC (HOPMBI
CETEeBOM aKTUBHOCTH (KMOEpOYJIITMHT, PUIIMHT U ApyTrHe GOPMBI)

Bunsl nestensHoctn B MHTepHEeTe. MHTEpHET-CEPBUCH: KOMMYHHUKAIIMOHHBIC
CepBHUCHI (IOUTOBAsA CIIyk0a, BUACO-KOH(EPEHI-CBSI3b U APYTHE), CIIPABOYHBIC
CIy)KOBbI (KapThl, pacIHUCAHHWS W JPYTHUE), IOUCKOBBIC CIY)XOBI, CITy>KObI
OOHOBIICHHSI TPOTPAMMHOTO o0ecriedeHuss U Jpyrue ciyx0bl. CepBHCHI
rocymapcTBeHHbIX — ycuyr. OOnaunble xpaHwimnia jgaHHbeIX. Cpencrtsa
COBMECTHOM  pa3pabOTKM  JOKYMEHTOB (omnyaiiH-oducsl). [Iporpammuoe
oOecrieyeHHe KaK BeO-CEpBUC: OHJIAHOBBIC TEKCTOBBIE M TpaduuecKue
PEeNaKTOpHI, Cpeabl pa3paboTKH MPOrpamMm

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

Monenb. 3amauum, permraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccubukanmm
mojenell. MartepuanbHble  (HaTypHble) W MH()OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble 1 guckperHeie monenu. Mmuranumonnsie Mozaenu. Hrpossie
mogenu. OneHKa COOTBETCTBHSL MOJENIU MOJEIUPYEMOMY OOBEKTY U LM
MOJIETTUPOBAHUS

2.2
23

Tabnuynbie MOJCJIN. Ta6JII/II_[a KaK IIpeaACTaBJICHHUC OTHOIICHUA

ba3el mannbix. OTOOp B Tabnuile CTPOK, YIOBIETBOPSIONIMX 3aJaHHOMY
YCIIOBUIO

24

I'pad. Bepmmna, pebpo, myTs. OpHEHTHPOBAHHBIE W HEOPHUEHTHPOBAHHBIC
rpadsl. [niuHa (Bec) peOpa. BecoBas matpuna rpada. /[[nuHa myTtn Mexnay
BepmrHaMu rpada. [Touck ontumansHOro mMyTH B Tpade. HavampHas BeprimHa
(MCTOYHMK) M KOHEYHas BeplIMHa (CTOK) B OPHEHTHUPOBAaHHOM Trpade.
Borunciienue konnyecTBa yTeil B HAIPaBICHHOM allMKIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepeBa. Bricora aepesa.
[Tonnepeo. Ilpumepsl wucnonbp3oBaHusi JAepeBbeB. Ilepebop BapuaHTOB ¢
TIOMOIIIBIO JIepeBa

2.6

2.7

3.1

[TonsTne MaTeMaTH4yecKOW MOJENU. 3aJadd, pellaeMble ¢ MOMOUIBIO
MaTeMaTHUYeCKOTro (KOMITBIOTEPHOTO) MOJEIUPOBAHUS. OTnnune
MaTeMaTUYeCKOM MOJEIM OT HaTypHOM MOJEIM U OT  CIOBECHOrO
(JTuTEpaTypHOTO) ONMUCAHHS 00BEKTA

OTalbl KOMIIBIOTCPHOTO MOJCINPOBAHHA: IIOCTAHOBKA 3aJa4d, IMOCTPOCHUC
MaTeMaTH4eCKOM MOACIIHN, IporpamMmmHas pcajm3anus, TCCTUPOBAHHC,
MMPOBCACHNEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHaJIM3 ¢€ro pe3yJbTaToB,
YTOYHCHUC MOJCIIN

AJNTOPUTMBI M TPOrPaMMHUPOBAHUE

Pa30uenue 3aJa4d Ha I1oA3aaadu. CocraBieHue AJITOPUTMOB U Mporpamm C
HCITIOJIB30BaHHUEM BGTBHCHHP'I, OUKJIOB M BCIIOMOIaTCJIbHBIX aJIlTOPUTMOB JJIsA
YHOpaBJICHUA UCTIOJHUTCIICM WJIU APYTUMHA HCIIOJIHUTCIIIMU

3.2

Tabnuunple BenmuuuHbl (MaccuBbl). OmHOMepHBIe MaccuBbl. CocTaBlieHHE U
OTNIaZIKa TpPOrpaMM, pPEaJU3yIOUIMX  THUIOBBIE  AITOPUTMBI  00pabOTKHU
OJTHOMEPHBIX YHUCIIOBBIX MAacCCHBOB, Ha OJTHOM M3 S3BIKOB MPOTPaAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonbHblii AnropurMudeckuii SI3bIK):
3all0JIHEHUE YHCJIOBOIO MAacCHBa CIyYallHBIMM YHCIAaMH, B COOTBETCTBUHU C




3.3

34

dbopMyIoi wim myTéM BBOJAA YMCEN, HAXOXKICHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHENHBIN OUCK 3a/IaHHOT0 3HAYE€HHS B MACCUBE, MOJCYET JIEMEHTOB MACCHBA,
YAOBJICTBOPSIIOIIUX  33IaHHOMY  YCIIOBUIO, HAaXOXJICHHE MHUHUMAaJIbHOTO
(MakcHUMalbHOTO0) 371eMeHTa MaccuBa. COpTUPOBKA MaccuBa

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHHUE KOJIHNYECTBA, CYMMBI, CPECIHCTO
apI/I(l)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHUMAaJIbHOI'O 3HA4YCHHA OJIICMCHTOB
IMOCJICA0OBATCIIbHOCTHU, YAOBJICTBOPAOIIUX 3aJaHHOMY YCIOBHUIO

VYmupasnenue. Curnan. O6parHast cBs3b. [lonmydeHne CUTHAJIOB OT HHU(POBBIX
JAaTYUKOB (KacaHMs, pacCTOSIHMs, CBETa, 3BykKa M JApyroro). Ilpumepsl
UCIIONIb30BAaHUsl MPHUHIMIIA OOpaTHOM CBS3M B CHCTEMax yIpaBICHUS
TEXHHYECKUMHU YyCTPOMCTBaMU, B TOM 4HCIE B poOoToTexHUKE. [Ipumepsl
POOOTU3MPOBAHHBIX CUCTEM (CHCTEMa YIPaBIEHUS JIBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3MPOBAHHOE YIIpaBIICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAs CHCTE€Ma YINpPaBJICHHUS TPAHCIOPTHBIM
CPEJCTBOM U JPYTUE CUCTEMBI)

WNHpopmanroHHble TEXHOIOTUH

4.1

[lonsatne 00 AMEKTPOHHBIX TaOMUIAax. TUMBI JaHHBIX B SYEUKAX SJIEKTPOHHOU
tabmuipl. PenaktupoBanue u ¢popmarupoBanue tabaul. Berpoenusle GyHKImu
JUIl TIOMCKAa MaKCHMyMa, MUHHUMYMa, CyMMbI U CpEIHEro apu(pmeTrudeckoro.
CoprtupoBka JaHHBIX B BBIJEIEHHOM auanasoHe. IloctpoeHue auarpamm
(rucrorpamMma, Kpyromas JIuarpaMma, TOde€dHas auarpamma). BpiOop Tuma
JMarpaMMbl

4.2
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4.4

[IpeobpazoBanue dopmyn npu konupoBaHuu. OTHOCUTEIBHAS, a0COJMIOTHAS U
CMeIlIaHHas aJpecarus

VYcoBHBIE BBIUMCICHHS B 3JEKTPOHHBIX TaOnuiax. CyMMUpOBaHUWE U MOACUET
3HAYCHHH, OTBEYAIONIUX 3aJaHHOMY ycioBHi0. OOpaboTka OOJBIINX HAOOPOB
JTaHHBIX. UncIeHHOE MOICTTMPOBAHUE B DJIEKTPOHHBIX TabIUIIaX

Ponp nH(pOpMAIMOHHBIX TEXHOJOTUH B Pa3BUTUM SKOHOMHUKH MHUPA, CTPaHBI,
pernoHa. OTkpbIThie oOpa3oBaTenbHble pecypchl. IIpodeccun, cBsizaHHbBIE C
uHpopMaTUKOil W MH(GOPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-qu3aiiHep,
IPOrPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  HPWIOKEHUH, TECTUPOBLIUK,
ApPXUTEKTOp TMPOrPaMMHOI0 OOeCHeyYeHMs, CHEIHaTUCT 0 aHAIU3y JaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP



MPOBEPSIEMBIE HA OI'D 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHoBe PI'OC

3HaTh (IOHUMATB)

1.1

1.2

BrnageHne OCHOBHBIMHM  TOHSATHUSMHU: HHpOpMAIMs, Iepeaaya,
XpaHeHHe U 00paboTka MH(pOpPMAILIUU, aJITOPUTM, MOACIb, [U(PPOBOM
NPOAYKT W WX WCIOJB30BAaHUE I pEHICHUS YYCOHBIX W
NPaKTUYCCKHX 32184

Bnagenue MOHSITUAMU: BBICKA3bIBAHUC, JIOTHMYCCKas  OIICpalus:d,
JIOTUYCCKOC BBIPAXKCHUC

VYMmern

2.1

2.2
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YMeHue omnepupoBaTh EAMHULAMH HW3MEPEHUs WH(POPMAIMOHHOTO
00BbEMa U CKOPOCTH IepeJauu JaHHBIX

YMeHue 3anuchiBaTh M CpaBHUBATh Liesbie yuciaa or 0 go 1024 B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS C OCHOBAaHUAMH 2, §,
16, BBITIOJHATH apuUPMETHUECKHUE OTIEpAIlUU HAJl HUMHU

YMeHne KOoIUpoBaTh M JEKOJUPOBATh COOOIIECHMSI IO 3aJaHHBIM

IIpaBWjlaM; IOHMMAaHWE OCHOBHBIX IPUHIUIIOB  KOJWPOBAHHUS
MH(OpMaLIUU PA3IMYHON PUPOJIBI: TEKCTOBOM, rpadpuueckoi, ayauo
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2.5

YMeHne 3ammuchIBaTh JIOTMYECKUE BBIpAXKXCHUA C HCIIOJB30BAHUEM
JAU3BIOHKINHU, KOHBIOHKIHUU U OTpULAHHA, ONPCACIATE MCTUHHOCTDb
JJOTHYCCKHUX BI)Ipa)KeHI/II\/’I, €CJIM HM3BCCTHBI 3HAUYCHUSA MCTHHHOCTH
BXOAIIUX B HETO NEPEMCHHBIX, CTPOUTH Ta6J'II/II_IBI HUCTUHHOCTH IOJIA
JJOTHYCCKHUX BBIpa)KeHI/IfI; 3aluCbIBaTh JIOTUYCCKUEC BBIPAXKCHUA Ha
HN3YYaCMOM S3BIKE IIPOTrpaMMUPOBAHUSA

YMeHHE COCTaBIsATb, BBIONHATH BPYUYHYIHO U Ha KOMIIbIOTEpE
HECJIO)KHBIE  QJITOPUTMBI NI YOPaBJICHUS  WCIIOJHHUTEISIMH
(Yepenamka, YepTE&XHUK U Jpyrue); cCO3/1aBaTb M OTJIAKUBATH
IPOrpaMMbl Ha OJTHOM M3 SI3bIKOB MporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IllxonbHbld AdropuTMUYEeCKUid  S3BIK),
peaNu3yIore HECIOKHBIC AITOPUTMBI 00Pa0OTKH YHUCITIOBBIX JIAHHBIX
C WCIIOJIb30BaHHUEM IIMKJIOB U BETBJICHUW; YMEHUE pa30HWBaTh 3a1auu
Ha T0/13a/1a41, UCTIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAKCHUSI
pa3IMYHBIX  TUMOB  (YHCIOBBIX, JIOTHYECKHX, CHMBOJBHBIX);
aHAJM3UPOBATh TPEIOKCHHBIM  aITOPUTM, OINPEICISITh, KaKHe
pe3yiabTaThl BO3MOXXHBI TpPU 33aJaHHOM MHOXECTBE HCXOJHBIX
3HAYECHUU

2.6

YMeHHne 3anucaTh Ha UM3y4aeéMOM  SI3bIKE IPOrPaMMHPOBAHMS
AITOPUTMBI IIPOBEPKU AEITUMOCTH OJHOTO LIEJIOr0 YMCia Ha APYTroe,
MPOBEPKH HATYpaJbHOTO 4YKCIa Ha MPOCTOTY, BbIIEICHUS Lubp U3
HaTypaJlbHOTO YHCJIa, MOUCK MAaKCUMYMOB, MHUHHUMYMOB, CYMMBbI
YUCJIOBOU MOCJIEN0BATEIBHOCTH

2.7

Brnanenue ymMeHMEM OpPHUEHTHUPOBATHCS B MEPAPXUUECKOW CTPYKTYpE




2.8

2.9

daitnoBoii cuctemsl, padboTaTh ¢ GailyIoBOM CUCTEMOH MePCOHATBHOTO
KOMITBIOTEpA C HCIOJb30BaHUEM rpaduueckoro uHTepdeiica, a
UMCHHO: CO3/1aBaTh, KOIHMPOBATh, IEpEMEIaTh, MEPEHMECHOBBIBATD,
yIAIATh U apXUBUPOBATH (PAIIbI U KATAIOTH

Brnagenue ymMeHUSIMU U HaBbIKAMU UCIOJIb30BaHUS MH()OPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTMM JUIsi TOMCKA, XpaHEHUs,
00paboTKHU U Mepefiaun U aHaJIu3a Pa3IMyHbIX BUIAOB HH(OpMALIUU

YMeHue BBIOUpaTh CIoco0 Mpe/ICTaBICHUS JAHHBIX B COOTBETCTBHUH C
MOCTABIICHHOW 3a/a4yeil (TaOJUIbl, CXeMBbl, TpadHuKH, AUATPAMMEI) C
UCTIONIB30BAHUEM  COOTBETCTBYIOLIMX  IMPOTPAMMHBIX  CPEICTB
00pabOTKH JaHHBIX

2.10

Ymenne ¢GopmMannzoBaTh M CTPYKTYPHPOBAaTh  MH(OPMALHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl A 0o0pabOTKH, aHanmu3a u
BU3yaJIU3allMM YHCIIOBBIX JIaHHBIX, B TOM 4YHCJE C BBIJICICHUEM
quana3oHa TaONUIbl U yHOPSAOYMBAaHHUEM (COPTUPOBKON) €ro
AJICMEHTOB; YMECHHE MPUMEHSTH B JJICKTPOHHBIX TaOIUIAX (POPMYIIBI
Uil pacu€ToB C  HUCIHOJB30BAaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIOJIb30BaATh
ANICKTPOHHBIC TAOJIUIBI JJISI YMCIICHHOTO MOJICITUPOBAHUS B MPOCTHIX
3a/1auax U3 Pa3HbIX MPEAMETHBIX 00JacTei



HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

Kon

1.1

ITO TH®OPMATUKE

IIpoBepsieMblii 3JIEMEHT COJePKAHUS
Hudposast rpaMOTHOCTH

@aiinel 1 manku (katamoru). [IpuHIMNBI TOCTpoeHUs (anIoBBIX
cuctem. [lonmnoe ums aiina (manku). [TyTs k daiiny (namke). Pabora ¢
¢daiinaMu W KaTaJoraMd CpPEICTBAMHU  ONEPALMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAaHUE, NTepeMeIleHUE, IEPEUMEHOBAHUE U YAaJICHUE
¢daiinoB u manok (karamoroB). Tumbl (aiimos. CBoiicTBa (haitios.
QaitnoBelii Menemkep. [louck ¢aiinoB cpeacTBamu omnepanoOHHON
CUCTEMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuia,
BeO-caiit. CtpykTypa azapecoB BebO-pecypcoB. bpayzep. Iloumckossie
cuctemnl. Ilomck HHq)OpMaHI/II/I II0 KJIKYCEBBIM CJIOBaM H IIO
n3obpaxenuto. JloctoBepHocTh UWHGOpMAlMK, TMOJYYECHHOH U3
Hurepuera. [P-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

JIMCKpPETHOCTh  JTaHHBIX. BO3MOXHOCTH OINUCAaHUS HENPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BomuHbINH andaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CJIOB  (KOJOBBIX  KOMOMHAaIuil)
(buxcupoBaHHOM IIUHBI B ABOMYHOM andasute. I[IpeoOpazoBanue
moboro andaBuTa K JABOMYHOMY. KoIM4ecTBO pas3IMYHBIX CIIOB
(UKCUpPOBaHHOM JAJIMHBI B a(aBUTe ONPEAEIEHHON MOLTHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(haBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JpyroMm angasure, KogoBas Tabnuua, nekoauposanue. Koguposanue
TekcToB. PaBHOMepHBIi kog. HepaBHOoMepHbIii ko. Konuposka ASCII.
Bocemubutasie xoaupoBku. [lonsatue o komupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € MCIIOJIB30BAaHHMEM PAaBHOMEPHOTO H
HepaBHOMepHoOro koja. MHdopmannoHHblil 00bEM TEKCTa

2.2

Nudopmannonnsiii 00bEM naHHBIX. BUT — MuHUManbHas eguHHIIA
KoJu4yecTBa MH(GOpMAIMKU — JTBOMYHBIN pa3psd. EnuHuIb n3MepeHus
nH(popManoHHOro 00bEMa AaHHBIX. but, GailT, kunobalT, Merabaiir,
rurabaift. CKkopocTh nepeaayd JaHHBIX. EMUHMIBEI CKOPOCTH Mepeiaun
JTAHHBIX

23
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Konuposanue uera. LlBeroBsie moxmenn. Mogaens RGB. I'myOuna
konupoBanus. [lamutpa.

PacTpoBoe M BEKTOpHOE MpejacTaBieHue H300paxeHuld. IIukcens.
Onenka wWH(POpPMAMOHHOTO 00BEMa TpaduUecKux HJaHHBIX IS
pacTpoBOro U300pasKeHUs

Konguposanue 3Byka. PaspsaHocTs m uactora 3anucu. KommdecTtBo
KAHAJIOB 3aIIMCH.

OneHka KOJIMYECTBEHHBIX [1aPAMETPOB, CBSA3AHHBIX C NPEACTABICHUEM
U XpaHEHUEM 3BYKOBBIX (DaiiioB

2.5

Heno3uumoHHble M TMO3UIMOHHBIE CUCTEMBI CuUClIeHUs. AndaBuT.
OcHoBanue. Pas3Bépuyras ¢opma 3anucu uucna. IlepeBoxg B
JECSATUYHYK0 CHCTEMY 4YHCEJ, 3alUCaHHBIX B JPYTUX CHUCTEMax




2.6

2.7

2.8

CUHHCJICHHA.
Pumckas cucrema cuncieHus

JIBonyHas cucreMa cuucieHus. [lepeBoj LenbIx yucen B mpeaenax oT
0 1o 1024 B nBOMUHYIO CUCTEMY cuucieHMs. BocbmepuuHas cucrema
cuucnenus. [lepeBoj uucen u3 BOCbMEPUUHONW CUCTEMBI B IBOUUHYIO U
JEeCATUYHYI0 CHUCTeMbl Hu oOpaTHo. IllecTHamgmarepuynas cucrema
cunucinenus. lIlepeBon wymcen M3 HIECTHAALATEPUYHOM CHUCTEMBI B
JIBOWYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMBI U OOpaTHO.
Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCIICHUS

Jlormueckue BbICKa3bpiBaHMs. Jlormueckne 3HA4YEHUs BBICKA3BIBAHWUM.
DneMeHTapHbIE U COCTaBHbIE BbICKa3blBaHUA. Jlornueckue omnepanuu:
«W» (KOHBIOHKIIMS, JOIMYECKOe YMHOXKEHHE), «WIN» (IU3BIOHKIMS,
JIOTHYECKOE CIIOKEHUE), «He» (Jlornyeckoe orpuuanue). Ilpuopurer
jJormyeckux onepauuid. OnpeneneHue HUCTUHHOCTU — COCTABHOIO
BBICKA3bIBaHUS, €CJIU WM3BECTHbl 3HAYEHUS MCTUHHOCTH BXOJALIUX B
HEro DJJIEMEHTApPHBIX BbICKa3blBaHUM. Jlormueckue BBIpaKECHHUS.
[IpaBuna 3anucu Jjorudeckux BelpakeHui. IlocTtpoenue Tabiuil
VUCTUHHOCTH JIOTHYECKUX BBIPAKEHUN

Jlornyeckre OSIIEMEHTBI. 3HAKOMCTBO C JIOTMYECKHMMH OCHOBAaMHU
KOMIIbIOTEpa

2.9

2.10

2.11

HenpepeiBHble ¥ AHMCKpeTHbIE Monaend. MMHUTalMOHHBIE MOJIEIH.
Urposeie mogenu. OleHKa afeKBaTHOCTH MOJEIH MOJEIUPYEMOMY
O00BEKTY U LEISIM MOACTUPOBAHUS

Tabnuunbie Monenu. Tabnuia Kak mpeacTaBieHHe OTHOIIeHUsS. basbl
naHHbIX. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIOMIMX 3aJaHHOMY
YCIIOBUIO

I'pad. Bepmuna,  pebpo, yTh. OpueHTHpOBaHHBIE U
HeopueHTUpoBaHHbIe rpadsbl. [[nunHa (Bec) pebpa. BecoBas marpuna
rpada. JlnuHa myTu Mexay BepiinHamu rpada. [lorck ontuManbsHOro
nyTty B rpade. HayanbHas BepuinHa (MCTOYHUK) U KOHEYHAs BEpILKHA
(cTOK) B OpMeHTHPOBaHHOM Tpade. Brruncienne KoauuecTBa myTei B
HaIpaBJIEHHOM aIUKINYECKOM Tpade

2.12

HepeBo. Kopens, BepmmHa (y3en), 1ucT, pedpo (xyra) nepesa. Bricota
nepesa. Ilogmepeso. Ilpumepsl ucmonb3oBaHUS JepeBbeB. [lepebop
BapHaHTOB C TIOMOIIBIO JIepeBa

ANTOpUTMBI M IPOIPAMMHUPOBAHHE

3.1

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

CocrapneHue anropuTMOB U MPOrPaMM C UCIOJIb30BAHUEM BETBJICHUH,
IHMKJIOB W  BCIIOMOTATEIbHBIX  QJITOPUTMOB  JUISl  YIPABJICHUSA
ucnonuuteneM (Pobor, UYepemnamka, UYepTé&XHUK ©  JApyTHUE).
BrinosiHEHUE aITOPUTMOB BPYUYHYIO U HA KOMITBIOTEPE

3.2

Aszpik  mporpammupoBanus (Python, C++, TIlackans, Java, C#,
IkonbHBINA ANTOPUTMUYECKUN S3BIK).

Cucrema  mporpaMMHUpPOBAaHHUA:  pPEAAKTOp  TEKCTa  IpOrpamw,
TPAHCIATOP, OTJIATUHUK.

[lepemennas: tum, wums, 3HaueHue. llenble, BellecTBEHHbIE U
CHUMBOJIbHBIE TIEPEMEHHEIE.

Oneparop npucBauBaHus. ApupMeTHUYECKHE BBIPAKEHHS] U TMOPSIOK




3.3

ux BbluuciaeHus. Onepauuy C LENbIMU YUCIAMU: LEJIOUYHUCICHHOE
JeJIeHHue, OCTaToK oT aeneHus. Bersnenusa. CocTtaBHbIE yCIIOBUSA
(3amuch  JIOTMYECKMX  BBIPQKEHUW  HAa  H3y4aeMOM  SI3bIKE
nporpamMmupoBanus). HaxoxxaeHne MUHUMyMa

U MakCHUMyMa M3 JBYX, TPEX U 4ETHIPEX uncel. Pelenne kBaapaTHOro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHbIE KOpHU. Llukin ¢ ycinoBuewm.
Anroput™ EBKinaa Juist HaX0xAeHUsT HAaUOOJIBIIET0 OOIIETo AETUTEINs
JBYX HaTypalbHbIX uyMcen. Pa3OueHue 3anucu HaTypalbHOTO 4YMCIia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
oraenpHble LHUppbl. Lukin ¢ mepeMeHHOW. ANTrOpUTMBI MPOBEPKU
JEIMMOCTH OJIHOTO LIEJIOr0 YKCIIA HAa APYroe, IPOBEPKHU HATYpPajIbHOIO
4KCJIa Ha IPOCTOTY

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIC)
nepemennbie. [locumBonbHas 00paboTka crpok. [loacuér wacToTh
MOSIBJICHHSI CHMBOJIA B CTpOKe. BeTpoeHHbie GpyHKIMU 17151 00pabOTKH
CTPOK

34

OnpeneneHne BO3MOXHBIX PE3YyJbTaTOB padOThl ajlropuTMa Mpu
JAHHOM MHOJKECTBE BXOJHBIX JaHHBIX, OIPEIEIEHHE BO3MOKHBIX
BXOJIHBIX JaHHBIX, IPUBOSAIINX K JAHHOMY PE3yJbTaTy

3.5

3.6

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBieHne M OTIaAKa MPOrpaMM, pEAIHU3YIOIIUX TUIIOBBIE
IrOpuTMbl 0OPaOOTKH OJHOMEPHBIX YMCIIOBBIX MAacCHBOB, HA OJHOM
u3 s3bIkOB mnporpammupoBanus (Python, C++, Ilackans, Java, CH#,
IkonpHBI  ANropuTMuUdeckuil SI3bIK): 3amOJHEHHE YHCIOBOTO
MaccHuBa CIIy4ailHBIMH YHCJIaMH, B COOTBETCTBUU C (POpPMYJION niu
nyTéM BBOJA YHCEN, HAaXOXKJIEHUE CYMMBbl D3JEMEHTOB MAacCHBa,
JIMHENHBIN TOUCK 3aJaHHOT'O 3HAYEHUS B MACCUBE, MTOACUET DJIEMEHTOB
MaccuBa, YJIOBJIETBOPSIONIMX 3a/JlaHHOMY YCIIOBUIO, HaXOXJECHHE
MUHUMAJIBHOTO (MaKCHUMallbHOrO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaOoTKa TMOTOKAa JaHHBIX: BBIYHMCIEHHWE KOJIMYECTBA,
CYMMBHI, CpeIHEro apru(dMeTHUEeCcKoro, MUHUMAaJIBHOTO u
MaKCUMaJbHOTO  3HAUEHHUs  DJIEMEHTOB  IOCJIEIOBATEIbHOCTH,
YIOBJIETBOPSIIOLINX 33 JaHHOMY YCJIOBHIO

VYupasnenue. Curnan. OOpatnHast cBsizb. [lomydeHuwe cuUTHAIOB OT
M (POBBIX JATYUKOB (HAIPUMEP, KacaHUsl, PaCCTOSHUS, CBETA, 3BYKA).
[IpuMepsl HUCTIONB30BaHMS TPUHIMIA OOPAaTHOW CBSI3U B CHCTEMax
YOPaBJICHUS TEXHUYECKUMHU YCTPOWCTBAMHU C MOMOILBIO JAaTYUKOB, B
TOM YHCJIe B POOOTOTEXHUKE

NHudopmanioHHble TEXHOJIOTUH

4.1

TekcToBBIE JOKYMEHTHI M WX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHUIIA,
ab3ar1, cTpoka, CII0BO, CUMBOI).

TeKkcTOBBIN TpOIECCOp — WHCTPYMEHT CO3JaHHS, PEAAKTUPOBAHUSA U
dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PemaktupoBanue
tekcta. CBoiictBa cumBoioB. [Ipudt. Tumsl mpudToB (pyodiiensle, ¢
3aceykaMu, MOHOIIMPUHHEIE). [TomykupHOE U KypCHBHOE HauepTaHHUE.
CeoiictBa a03areB: TpaHMIBl, aO3alHBIl  OTCTYN, WHTEPBAl,
BbIpaBHHBaHME. [lapameTpsl cTpanuiel. CTHiieBoe (hopMaTupoBaHUE.
CrpykrypupoBanre WHOOPMAIMM C IOMOIIBIO CITHCKOB ¥ TaOJIHII.
MHuoroypoBaeBble crnucku. JloOaBneHue Tabmuii B  TEKCTOBBIC




4.2

JOKyMEHTbl. BcraBka u300pakeHMI B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300paKeHUH TEKCTOM. BkilodeHHe B TEKCTOBBIU
JTOKYMEHT auarpamm, (GopMmy’, HyMepalud CTPaHUI], KOJOHTHUTYJIOB,
CCBUJIOK U JPYTHX 3JIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpapuueckux NpuMUTHBOB.
Omnepanu peJakTHPOBAHUS TpapUUECKUX OOBEKTOB, B TOM YHCIIE
uudpoBeix doTorpaduii: HM3MEHEHHWE pa3Mmepa, 0O0pe3Kka, IOBOPOT,
oTpakeHHe, paboTa ¢ 001acTIMH (BbIICICHUE, KONUPOBAHNE, 3AJIUBKA
LIBETOM), KOPPEKIMs IIBETa, SAPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3ganue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMH
TEKCTOBOI'O IMpolieccopa WM JAPYTUX MporpaMM (TPUIIOKEHUIN).
JloGaBnieHre BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

4.4

4.5

[MoxroroBka MynbTUMENUIHBIX Mpe3eHTanuii. Cnaiin. JloOaBieHune Ha
claiii Tekcta W n3o0paxeHuil. Pabora ¢ HeCKOJIBKMMHU crlaiiami.
JloGaBineHnue Ha ciaid] ayAMOBU3YalbHBIX JAHHBIX. AHMMALHUA.
I'unepcepinku

Tunsl JaHHBIX B slYEHKaX ANEKTPOHHOW Tabnuibl. PenakTupoBaHue u
dbopmatupoBanne TaOiui. BcerpoeHHbIE (QYHKIMHM IS TTOWICKA
MakcUMyMa, MHHHUMYMa, CYMMbl U CpeIHEro apupMeTH4ecKoro.
CopTupoBKa [JaHHBIX B BBIJCICHHOM jauamnaizoHe. lloctpoenue
nuarpamMm  (TUcTOrpamMma, — KpyroBas — AuarpamMma,  TOYedHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue gpopmyn npu
konupoBaHuu. OTHOCUTENbHAsA, a0COMIOTHASI U CMEIIaHHAs apecarus
VYcnoBHBIE BBIUUCICHUS B AJEKTPOHHBIX Tabiuiax. CyMMupoBaHue u
MoACYET 3HAYEHHH, OTBEYAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
OonpluX  HaOOpOB  JaHHBIX. YuciaeHHOE MOJAEIMpPOBAHUE B
ANEKTPOHHBIX TaOIHIIAX







