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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o MHPOpPMATUKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
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, yCTaHABJIMBAET 00s3aTeIbHOE 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 COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJIS (IMIPOMEKYTOUHOU
aTTeCTallH oOyyJaromxcs, BCEPOCCUNCKHUX MIPOBEPOYHBIX pabor,
roCy/1apCTBEHHO UTOTOBOM aTTeCTAIUN).

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

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

(GbopMHpOBaHWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayKu HUH(POPMATHUKH, TOCTHIKCHUSIM HAYYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHS NPEICTaBICHUU 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 TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

o0ecrieyeHrne YCJIOBUHM, CIHOCOOCTBYIOIIMX PA3BUTHIO aJITOPUTMUYECKOTO
MBIIJICHUS KaK HEOOXOJUMOTO YCIIOBUA NPOGECcCUOHANBHOU JEATEIbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOIaramllero crnocoOHOCTb
oOyuyarorierocss pa3OMBaTh CIOXKHBIE 3aJayd Ha 0OoJiee MPOCThIE TOA3aJayH,
CpaBHUBATh HOBBIC 33/1aUM C 3aJa4aMu, PEIIEHHBIMHA paHee, ONPENEIATh Mark s
JOCTIKEHUSI pe3yJibTaTa U Tak JaJiee;

dbopMUpOBaHUE U pPa3BUTHUE KOMIIETCHIIMM OOy4ammmxcs B 00JacTu
WCIIOJI30BaHUsl 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 MHPOPMALIUU
C y4€TOM MPABOBBIX U 3TUYECKUX ACIEKTOB €€ pacHpoCTpaHEHUs, CTPEMIICHUS K
OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U



CO3UJATCIIBHON JEATEIHPHOCTH C TPUMEHEHHEM CPEACTB HWH(GOPMAITMOHHBIX
TEXHOJIOTUH.

HNudpopmatrka B OCHOBHOM 00IIeM 00pa30BaHUU OTPAXKALT:

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

OCHOBHBIC  00JIaCTH  TPUMEHEHHs]T WHMOPMATHKUA, TMPEXKAEC  BCETO
nH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANTBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NeSTETLHOCTH.

W3yuenne wH(DOpMATHKM  OKa3bIBa€T CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHpOBaHUE MHPOBO33PCHUS OOYYAOIIETOCS, €Tr0 KU3HCHHYIO ITO3HIIHIO,
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 JMeATEILHOCTH, OCBOSHHBIC OOYJAIOITUMUCS MPHU
U3y4eHUU MHGOPMATHKHU, HAXOJIT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbHOTO
mpoliecca TMPU M3YYEHUW JAPYTUX TMPEAMETHBIX oOjacTed, Tak U B HMHBIX
KU3HCHHBIX CHUTYAIlUSAX, CTAHOBATCS 3HAYMMBIMU JJI1 (POPMHPOBAHUS KadeCTB
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 OKPYKEHHSI, TPEICTABICHUS 00 HWCTOPHHM W TEHICHIIUAX 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 JJI1 TOCTPOEHUSI AJITOPUTMOB PEHICHUS 3aady M0 UX MaTeMaTHYeCKUM
MOJICIISIM;

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



YyMEHUS ¥ HaBBIKH d3(PQGEKTHBHOTO WCIIONH30BAHUS OCHOBHBIX THIIOB
MPUKJIATHBIX MPOrpaMM (TIPHIIOKEHHI) 00111ero Ha3HAYCHHsI U WH()OPMAITMOHHBIX
CUCTEM JIJI PEIICHUS C UX MOMOIIBIO MPAKTUYECKUX 3a/ay, BiaJcHUuE 0a30BbIMHU
HOpMaMH HWHQOPMAIMOHHOW HJTHUKM M TIpaBa, OCHOBAMU HH(POPMALMOHHOM
0€30IIaCHOCTH;

YMEHHE T'PaMOTHO MHTEPIPETUPOBATH PE3YJIbTAThl PEUICHUS MPAKTUYECKUX
3alad C TOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHUW, TPUMEHSTh TOJyYCHHBIE
pe3yIbTaThl B MPAKTHUECKOU JEATEIbHOCTH.

[enu u 3amaun u3ydeHUs: MHPOPMATUKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJIEPKaHUS — y4eOHOTO
npeaMeTa B BUE CICAYIOMIMX YETHIPEX TEMAaTUUECKUX PA3/ICIIOB:

uu(ppoBasi rpaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHPOBAHUE;

MH(POPMAIIMOHHBIE TEXHOJIOTUH.

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



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Hugposast rpaMOTHOCTH

KomnbloTep — yHHBepcajibHOE YCTPOMCTBO 00padOTKM JaAHHBIX

KomneioTep — yHUBEpcallbHOE BBIUMCIHMTEIBHOE YCTPOICTBO, paboTaroliee
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.

[lepconanbHbiit kKoMIbIOTEP. [Iporieccop M ero xapakTepUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OnepaTuBHass maMsTh. JlONTOBpEMEHHAs MaMSTh.
YcrpoiicTBa BBOJa U BbiBoja. OOBEM XpaHMMBIX JaHHBIX (OmepaTHBHAsl MaMATh
KOMIIBIOTEPA, KECTKUN U TBEPIAOTEIbHBIN AUCK, IOCTOSIHHASA MaMATh CMapTQOHa)
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. [IpaBoBasi oxpana mporpamMMm W JaHHBIX. becmiatHeie u
yCI0BHO-0ecTuiaTHbIe Mporpammbl. CBOOOAHOE MporpaMMHOE 00ecTIeYeHUE.

@aitnbel w1 manku (karanoru). [TpuHIUOBI MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tomnoe wms daitna (manku). Ilyte x daiiny (manke). Pabora ¢ daitmamu u
KAaTaJIoTaMM CpPEACTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHWPOBAHUE,
nepeMelieHre, NepeuMeHoBaHue U yaneHue (HailsioB U nanok (Karaaoros). THITbI
¢aiinos. CaoiictBa (aitioB. XapakTepHble pa3Mmepbl (aillioB pa3iUyYHBIX THUIIOB
(cTpaHMIla TEKCTa, JIEKTPOHHAsA KHUTA, (poTorpadusi, 3anuch MecHU, BUICOKIIUII,
MOJTHOMETPAXKHBIN (QUiIbM). ApXuBaius JaHHBIX. Vcrmonb3oBaHHE MPOrpaMM-
apxuBaTtopoB. daiinoBeiii Menemxkep. [louck QaiinoB cpeacTBamMu oneparoHHON
CUCTEMBI.

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

Komnbrorepusbie ceTu



O0benuaeHne KommnbioTepoB B ceTh. Cerh MHTEpHET. Beb-cTpanuia, BeO-
cailt. Ctpykrypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [lonck
uHQOpMAIIMU TI0 KIIOYEBBIM CJIOBaM U M0 H300pakeHnt0. J|oCTOBEpHOCTH
uHdopmaluu, noayueHnoi u3z Uurepuera.

CoBpeMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKALTUI.

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

HNudopmarust — 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 JTAHHBIX.

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

IIpencraBiaenue ungpopmaumuu

CumBon. AndaButr. MomHocTs andasuta. Pa3zHooOpaszue S3BIKOB U
andasutoB. EcrecTBeHHbIE U (hOpMaNIbHBIE S3bIKH. AJI(PABUT TEKCTOB HAa PYCCKOM
s3bike.  J[Bowunblid  andaBut. KoauyecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUWHaIuii) (UKCUPOBAHHOW UIMHBI B ABOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iMyYHbBIX CIOB (DUKCUPOBAHHOU
JUTHBI B alihaBUTE ONPeNeIEHHON MOIITHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBute, KoaoBas TabauIa, 1eKOIUPOBAHHUE.

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.
KomupoBka ASCII. BocbmuOuthbie koaupoBku. [loHATHe 0 KOAMpPOBKAx
UNICODE. [lekonupoBaHue COOOIICHUN C HCIOJb30BAaHUEM PaBHOMEPHOIO U
HEpaBHOMEPHOTo koaa. MHpopMainoHHbIN 00BEM TEKCTA.

Hckaxxenne naopmaiuy mpu nepeaade.

OOwee mpexacrapieHre O HU(GPOBOM MPEACTABICHUU ayAHOBU3YaIbHBIX U
JIPYTUX HENPEPBIBHBIX TaHHBIX.



KomupoBanne mnBera. ILlBetoBeie Momenun. Mogaens RGB. I'myOuna
koauposanus. [lanutpa.

PactpoBoe 1 BekTOopHOE mpeactaBieHue n3oOpaxeHuil. [Tukcens. Ouenka
nH(OPMAIMOHHOTO 00bEMa rpadMuecKuX JaHHBIX JJI PACTPOBOTO N300paKEHHUS.

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 WX 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,
MoHowmMpuHHbIe). [lomyx)upHoe U KypcuBHOe Hauyepranue. CBOMCTBa a03alleB:
TpaHMIIbI, a03alHbIA OTCTYN, UHTEpBaJ, BbIpaBHUBaHME. [lapameTpbl cTpaHUIBL.
CruneBoe ¢hopMaTUpoOBaHUE.

CrpykrypupoBaHue HMHGPOpPMAIMM C [OMOIIBIO CIHCKOB M  TaOJuL.
MHuoroypoBHeBbI€ clIUCKU. [JoOaBieHne Tabnul] 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. PaccranoBka nepeHoOCcoB. I 0J10COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbrorepHbiii nepeBoa. Mcnonb3oBaHue
cepBucoB MHTepHEeTa 1151 00pabOTKU TEKCTA.

Komnbrorepuas rpagpuka

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

Omnepanuu pelakTUpoBaHus rpad@uuecKux 0ObEKTOB, B TOM YHCIIe U(PPOBBIX
dbortorpaduii: u3MeHeHHUe paszMepa, oOpe3Ka, MOBOPOT, OTpaxeHue, padbora c
oOnactamMu (BBIJIEICHHE, KOMHPOBAaHUE, 3ajlMBKa LIBETOM), KOPpPEKLHs IBETa,
SPKOCTU U KOHTPACTHOCTHU.

BekropHas rpaguka. Co3mgaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpelICTBAaMH TEKCTOBOTO MPOIECCOpa WM JAPYTUX NporpamMm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyabTUMeAUHHBbIC NIPe3eHTALUN

[ToaroToBka MynbTUMEIUAHBIX Tipe3eHTanuid. Cnaiin. JlobaBneHnue Ha ciaia
TeKCTa 1 u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHM ClIaiiiamMu.



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

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl CHHCICHUS

Hemno3unmoHHble W MO3UIMOHHBIE CUCTEMBbI  CUMCIECHUA. AJ]aBur.
OcnoBanue. Pa3BépryTas popma 3anucu yucna. [lepeBoa B JECATUUHYIO CUCTEMY
YUCEJl, 3alIMCAaHHBIX B IPYTUX CUCTEMAX CUUCIECHUS.

Pumckas cucrema cuuciieHus.

JIBonuHas cucrema cuucienus. llepeBon nensix yucen B npeaenax ot 0 1o
1024 B nBOMYHYIO CHCTEMY CUMCIEHHMSA. BocbMepuuHas cuCTEMa CUHCIICHMUS.
[lepeBon uncen U3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO U NECATUYHYIO CUCTEMBI
u oOpatHo. IllectHaamarepuunas cucreMa cuucieHus. llepeBon wyucen wu3
LIECTHAAUATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO
CUCTEMBI 1 0OpaTHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIEMEHTbl MATEMATHYECKOU JIOTUKH

Jlornueckue BpICKa3biBaHus. Jlornueckue 3HAYEHUsI  BBICKA3bIBaHUM.
DOneMeHTapHble W COCTaBHBIE BBICKa3bIBaHMs. JIornmyeckue oOmepanuu: «u»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIHS, JOTHYECKOEe
CIIOXKEHUE), «He» (Jlornueckoe oTpuuanue). [Ipuopurer moruyeckux omnepanuil.
Ornpenenenne HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIM MU3BECTHBI 3HAUYCHMS
MCTUHHOCTH BXO/SIIMX B HEro 3JIEMEHTAapHBIX BbICKa3bIBaHWil. Jlorndeckue
BbIpakeHus. [lpaBuia 3amucu jormdeckux BoipakeHui. I[locTpoenue Ttabmuiy
VCTUHHOCTH JIOTUYECKHUX BBIPAXKEHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKHUMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI U TIPOrPpaAaMMHPOBaHUeE

HcnonHnTe M U AJrOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[Tonarue anroputma. McnomHuTeNuW airopuTMOB. AJNTOPUTM Kak IUIaH
YIIPABIICHUS UCTIOJIHUTEJIEM.

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

AnroputmMudeckue KOHCTpyKuuu. KoHCTpykuusi «cienoBaHuey. JIMHEWHbIN
anroput™M.  OrpaHWYeHHOCTb  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEIbHOCTH BBINOJHIEMBIX JEHCTBUI OT
VCXOJHBIX JAHHBIX.



KoHcTpykius «BeTBIeHUEY: TMOJHAsA U HemosHasg (opMbl. BreimonHnenue u
HEBBINIOJIHEHUE YCJIOBUSl (MCTUHHOCTBH M JIOKHOCTBH 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 ~QJTOPUTMOB C HCIOJIB30BAaHUEM IIMKJIOB MW BETBICHUN IS
ynpaBieHus: (GopManbHBIMU HMCIHOJHUTENSIMU, TakuMu kak Pobot, Yepenarmika,
UepréXHUK. BpImogHeHWe  aaropuTMoOB BPYYHYHD M Ha  KOMIIBIOTEDE.
CHUHTaKCHYECKHE U JTIOTHUECKUE OITMOKU. OTKa3bI.

SA3bIK NPOrpaMMHPOBaHUS

Azpik nporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIii
AJITOpUTMUYECKHI S3BIK).

Cucrema mnporpaMMHUpPOBAHMS: PEAAKTOp TEKCTa IPOrpaMm, TPAHCIATOP,
OTJIAYHUK.

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

Omneparop mnpucBauBaHus. ApUPMETHUECKUE BBIPAXKEHUS M TMOPSAOK HX
BbIuKciieHus. Onepanuu ¢ UEIbIMH YUCIAMM: LIEJIOYHCIIEHHOE JIEJIEHUE, OCTAaTOK
OT JICJICHHS.

Berenenus. CocraBHble yClOBUS (3alUCh JIOTUYECKUX BBIPAKEHUN Ha
M3Y4aeMOM SI3bIKE NporpammupoBaHusi). HaxoxnaeHne MUHMMyMa M MakCUMyMa
U3 JBYX, TPEX U YETBIPEX uunces. PeleHne KBaapaTHOrO ypaBHEHMS, UMEIOIIETO
BEILIECTBEHHbBIE KOPHH.

JuanoroBass oTJiajgKa NPOrpaMM: [OIIATOBOE BBHINOJHEHUE, MPOCMOTP
3HAYCHUI BETMYMH, OTIaJ0YHBIN BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[Mukn c ycnoBueM. Anroput™M EBknmpma ans HaxoxkIeHUsS HauOOJbIIEro
oOLIero JeiauTeNs ABYX HATypalibHbIX uHcelsl. Paz0OueHue 3amucu HaTypajibHOTrO
Yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJbHBIE LU(PHI.

[{uks ¢ mepeMeHHON. AJTrOpUTMBI MPOBEPKH AECIUMOCTH OJHOTO LEJIOro
4yucia Ha Ipyroe, MpOBEPKU HATYPaJbHOTO YKCIIAa HA IPOCTOTY.

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 PE3yJNbTaTOB pabOThl aJrOpuTMa MpPU JAHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, OIPENEJIECHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
IPUBOSIINX K JAHHOMY PE3yJbTaTy.

9 KJIACC

udposasi rpaMOTHOCTDH

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

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

[Tonsitue 00 MHPOPMALMOHHON O€30MACHOCTU. YTPO3bl MHPOPMALMOHHOU
0e30MmacHOCTH TIpU paboTe B TJI00ATBHON CETH U METOJbl MPOTUBOJCHUCTBUS UM.
[IpaBmwia Oe3omacHOW ayTeHTUPUKAIMU. 3aldTa JUYHOM HHpOpMaIuu B
WNurepnere. bezonacHele crpaternu noseneHus B MHrepHete. [Ipenynpexnenue
BOBJICUCHUSI B JIECTPYKTUBHBIE M KpUMHHAJIbHBbIE (DOPMBI CETEBOW AaKTHMBHOCTHU
(knOepOyIUTMHT, PUIIUHT U APYTUe POPMBI).

PabGora B nH(pOPMALIHOHHOM IPOCTPAHCTBE

Bunel nedarenbHocTy B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE
CEpBUCHI (MOYTOBasi CIyk0a, BHUJIEO-KOH(EPEHI-CBA3b U JIPyTHe), CIPaBOYHbBIC
CIyXO0bl (KapThl, paclUCaHUsI U JAPYTrHe), TOUCKOBBIE CIYKObI, CIy>KOBI
OOHOBJIEHUS TPOrPaMMHOrO0 oOecrieyeHuss M Japyrue ciykO0bl. CepBHUCHI
rocyAapcTBeHHbIX ycinyr. O0nauHble XpaHWIUIIA JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKYMEeHTOB (oHiaitH-oducsl). [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.  MarepuanbHble  (HaTypHble) W UHGOPMALMOHHBIE  MOJEIH.
HenpepsiBHBIE ¥ auckpeTHble Mozaenu. Mmwuranmonnslie Mmoxenu. HWrpossie
mozenu. OIleHKa aJeKBAaTHOCTU MOJIETH MOJEIUPYEMOMY OOBEKTY U IIEJISIM
MOJIEJIMPOBAHUS.

Tabnuunbie mogenu. Tabaua kak NpeacTaBIeHUE OTHOIICHHUS.

ba3sl mannpix. OTOOp B Tabmuie CTPOK, YAOBIETBOPSIOIIUX 3aJaHHOMY
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



(MCTOYHUK) U KOHEYHAs BEpIIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Brruncnenne
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM aIMKJINYECKOM rpade.

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

[londaTrie MaTeMaTHYECKOM MOJEIM. 3ajaud, peuiaeMbleé C MOMOIUIBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MOAENUpoBaHus. OTIMYME MaTEMAaTUYECKON
MOJIEId OT HATypHOW MOJEIM U OT CJIOBECHOro (JIUTEpaTypHOTO) OMHCAHUS
0o0BEeKTAa.

OTanbl KOMIIBIOTEPHOTO MOJEIMPOBAHHUS: MOCTAHOBKA 3a/1a4d, MOCTPOEHUE
MaTeMaTUYECKOW MOJIEIH, MpOrpaMMHasl peaau3alius, TECTUPOBAHUE, TPOBEICHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJIECIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3pa0orka ajiropuTMoB M IpPOrpamMm

Pa3ouenne 3anaun Ha noazagadyd. COCTaBICHHE AJTOPUTMOB U MPOrPAMM 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. CocTaBiieHUE U
OTJIaJIKa MPOrpaMM, peaU3yIOIIUX TUIOBBIE aJITOPUTMbI OOPAOOTKHA OJTHOMEPHBIX
YUCJIOBBIX MAaCCUBOB, Ha OJIHOM W3 SI3bIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IIkonbHBIA ANTOPpUTMUYECKUN S3BIK): 3a1I0JTHEHUE YUCIOBOIO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM MyTEM BBOJA
4yuCesl, HaXOXKJIECHUE CYMMbI 3JIEMEHTOB MAacCHBa, JIMHEWHBIM MOHWCK 3aJaHHOTO
3HAQYeHUs] B MacCHBe, TOJACYET DJIEMEHTOB MAacCHBa, YIOBJICTBOPSIONMIUX
3aIaHHOMY YCJIOBUIO, HAXOXXKJICHHUE MHUHUMAJIBHOTO (MaKCHUMaJbHOTO) AJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

OOpaboTKa MOTOKA JAHHBIX: BBIYHMCICHUE KOJWYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MHUHMMAJIBHOTO W MaKCHUMaJbHOTO 3HAYCHHUS JJIEMEHTOB
MOCJIEIOBATEIBHOCTH, YIOBIETBOPSIOUINX 3aJAHHOMY YCIIOBUIO.

Yupasienue

VYmpasnenue. Curaan. O6partnas cBs3b. [lomyueHne cCUTHAIOB OT IU(POBBIX
JaTYUKOB (KacaHWs, pacCTOSIHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPOMCTBAMM C TIOMOIIBIO JAaTYUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[Tpumepsl poOOTH3UPOBAHHBIX CUCTEM (CHCTEMa YMPABIICHUS JABUKCHUEM B
TPAHCIIOPTHON CHUCTEME, CBapOyHas JIMHUS aBTO3aBOJla, ABTOMATHU3UPOBAHHOE



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

HNupopMmaniuoHHBIE TEXHOJIOTHH

DJIEKTPOHHBbIE TA0IUIbI

[TonsiTve 00 3M€KTPOHHBIX Tabauuax. TUIBI JaHHBIX B STYEHKaX IEKTPOHHOU
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 avarpaMma). Bpeibop Tuna
JarpamMMmBl.

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

VYCOBHBIE BBIYUCIEHUST B AJEKTPOHHBIX Tabnuuax. CymMMHpoBaHHE U
noJCcYET 3HAUYEHUHM, OTBEYAIOUIMX 3aJaHHOMY YycioBui0. OOpaboTka OOJBIIMX
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, cBs3anubie ¢ MHPOPMATUKON U MHHOPMAIIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUeHusl, CHEUUATUCT [0
aHaJIM3y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI 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
MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUSI COJIEPKaHMs yUEOHOTO 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 oOydaromnierocsi 0yayT copMuUpoBaHbl CIEAYIOIIUE JTUYHOCTHBIC
pe3yJbTaThl B YACTU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIeJIMI0, TOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOT0 O00IIeCcTBa, BIAJEHUE JOCTOBEPHOU HWHMOpMAIMEN O MepenoBbIX
MUPOBBIX W OTEUECTBEHHBIX JOCTHKEHUAX B 001acTH UHPOPMATUKU U
MH(POPMAITMOHHBIX TEXHOJIOTUM, 3aMHTEPECOBAHHOCTb B HAYUYHBIX 3HAHHUSIX O
1idpoBoif TpaHchopMAaITU COBPEMEHHOTO OOIIECTRA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTAIUsI Ha MOPAJIbHBIE IEHHOCTU U HOPMbI B CUTYAILIUSIX HPABCTBEHHOI'O
BBIOOpPA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIIKH, & TAKXKE MOBEJACHUE
Y MOCTYIKY APYTHUX JIFOJEN C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TOCIEICTBUM IIOCTYNKOB, AaKTUBHOE HENPUATHE 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,
COOJIOJIeHNe TIPaBWJI OE30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOTro
MOBEJICHUS B HHTEPHET-CPENle, TOTOBHOCTh K pPa3HOOOpPa3HOM COBMECTHOMU
JEATEIBHOCTH TPU BBIMIOJHEHUM Y4YEOHBIX, MO3HABATEIBHBIX 3a7ad, CO3JaHUU
y4EOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHUMAHHMIO W B3aWMOIIOMOIIU B
poIiecce 3TON y4eOHOU NIeITeTbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TIOBEACHHUE 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 WH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM U OOLIECTBEHHOMN
MPAKTUKHU U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JUJISI IOHMMAaHHUS CYIIHOCTH HAy4YHOH
KApTUHBI MUPA;

UHTEpEeC K OOYUYEHHIO U IO3HAHHIO, JIH0003HATEIBHOCTh, TOTOBHOCTh W
CHOCOOHOCTh K CamMO00pa30BaHUIO, OCO3HAHHOMY BbIOOPY HAaNpaBICHHOCTH U
YPOBHsI 00yUY€HHUS B TaJbHEHIIEM;

OBJIAJICHNE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JIEATEIbHOCTH,
YCTAaHOBKA HA OCMBICJIEHUE OIbITA, HAONIOACHUN, MOCTYNKOB U CTPEMJICHHE
COBEPILIECHCTBOBATh IIyTH JOCTWKCHMSI HHIMBHUIYAJIBHOIO MW KOJUIEKTUBHOIO
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
CaMOCTOSITENIEHO ONPENENATh LIeU CBOET0 00YUYEeHUsI, CTaBUTh U (HOPMYIUPOBAThH
JUIsl ce0sl HOBBIE 3aJauM B y4u€Oe M IO3HABATENBbHOW JESITENIbHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH IMO3HABATEIIBHON IESTENBHOCTH;

5) dpopmupoBaHus KYJbTYPHI 310POBbS:

OCO3HAHME [IEHHOCTU JKU3HH, OTBETCTBEHHOE OTHOLIEHHE 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 MPaKTUYECKOMY H3y4YeHHIO mpodeccuit u Tpyaa B cdepax
npoeccuoHaIbHON NEeATEIbHOCTH, CBSA3aHHBIX C UH(OPMATUKOM,
POrpaMMHUPOBAHUEM W HH(POPMALMOHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha
JTOCTHXKEHUSIX HayKd MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIM BBIOOP U  TOCTPOCHHE HMHAMBHUIYAIbHOM  TpPaeKTOPUU
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 Y4ETOM BO3MOXKHOCTEH HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

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

OCBOEHHE OOYYaIOIIMMHUCSA COLMATBHOTO OIBITa, OCHOBHBIX COLIMATBHBIX
poJIel, COOTBETCTBYIOIIMX BEAYLIEH NEATEIbHOCTH BO3pACTa, HOPM M MPaBHII
OOIIECTBEHHOTO NOBeIeH!Us, (POPM COIMATILHOM KU3HU B IPYINax U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAIILHOM IIPOCTPAHCTBE.



METANIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUE ONpENeNATh TMOHATHSA, CO37aBaTh OOOOIIEHUS, YCTaHABINBATH
aHaJOTUM, KJIACCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEPUH ISl KJIacCU(UKAIIMU, YCTAaHABIUBATh MPUYMHHO-CIICACTBEHHBIC 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 pEIIeHUs YUYCOHBIX U MMO3HABATEIIbHBIX 33]1a4;

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

Ba3oBble uccienoBareabckue JeCTBUS:

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 Pa3BUTHE MPOIIECCOB, COOBITUN 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 JAeUIMT WHOOpPMALUM, JTaHHBIX, HEOOXOIUMBIX [Jis pPelIeHUS
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
nH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

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

OIICHWBATh HANEKHOCTh HH(POPMANMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
YUHTENIEM WIH CHOPMYITUPOBAHHBIM CAMOCTOSTEILHO;



3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NelCTBUA

OOwmenne:

COIOCTABIISATh CBOU CYXKJICHHSI C CYXACHUSAMHU APYIHMX YYACTHUKOB JAUAIIOra,
OOHapyXUBaTh PA3IUUHUE 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 HCIOJIb30BAHUEM HILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasl 1eITEILHOCTD (COTPYIHUYECTBO):

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

NPUHUMATh LIE€JIb COBMECTHOW MH(MOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTke, nepenade, Qopmanuzanuu HHPOPMALUH, KOJJIEKTUBHO CTPOUTH
JeHCTBUS MO €€ JOCTMKEHMIO: paclpeiessiTh POJid, JOroBapuBaThCs, 00CYXKIaTh
MPOLIECC U PE3YNIHTAT COBMECTHOM PaOOTHI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued win HHPOPMAIUOHHBIM
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, CaMOCTOSITEJIbHO c(hopMyITUPOBaAHHBIM y4YaCTHUKaMHU
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 yHUBEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISBJISITh B JKM3HEHHBIX M Y4YEOHBIX CHUTyalUsiX TpoOJieMbl, TpeOyrolue
pelieHus;

OpPUEHTUPOBATHCS B  PA3JIUYHBIX TMOJAXOJAaX K TPUHITHIO peIICHUM
(MHAMBUIyaTbHOE IPUHSATHUE PEUICHUN, IPUHITUE PEIICHUN B TPYIIIE);

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



COCTABJIATh IUIAH AEUCTBUM (TUIaH peanu3aldd HaMEYEHHOIO alropuTMa
pElIeHUs), KOPPEKTUPOBATh MPEVIOKEHHBIM AITOPUTM C YYETOM MOIYYEHUS
HOBBIX 3HaHHM 00 H3y4aeMOM OOBEKTE;

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

CaMoOKOHTpPOJIb (pediexcus):

BJIaJIETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEIICKCHUM;

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  JOCTHKEHUS  (HEIOCTH)KEHHUS])  PE3yJIbTaToOB
MH(POPMAILIMOHHOMN JESTENIbHOCTH, 1aBaTh OLEHKY PUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh ITO3UTUBHOE B ITPOU3OLIEAIIEN CUTYallN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

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:

OCO3HABaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAX€E B YCIOBHSX
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  TIporecc»,  «oOpaboTka  uWHpOpMAIUK»,  «XpaHCHHE
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, 3alMMCAaHHBIX B pa3IMYHBIX andaBuTax,
OTIEpUpPOBaTh CIWHHUIIAMH H3MEpPEHHUsT WHGOPMAIIMOHHOTO 00bEMa M CKOPOCTH
nepeaayn JaHHbIX;

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



IPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U 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
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIEMEHTax (IpOLECCOp, ONEpaTUBHAS MaMSTh,
JOJITOBPEMEHHAs aMsATh, yCTPOICTBA BBOJA-BbIBO/A);

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

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (ailioBo CHUCTEMBbI
(3amuchiBaTh TOJIHOE UM (aitna (kartanora), myTh K (Qaiiny (kaTtajory) Mo
UMEIOIIEMYCSl ONMCAaHUI0 (PAalIOBOM CTPYKTYpPbl HEKOTOPOIrOo HH(OPMALMOHHOTO
HOCHTEJIS);

paborath ¢ (aillIoBOMl CHUCTEMOM NEPCOHAIBHOTO KOMIBIOTEpPA C
UCII0JIb30BaHUEM Tpaduueckoro uHTepdeiica, a UMEHHO: CO3[aBaTh, KONMUPOBATh,
nepeMeniarb, NepeuMEeHOBBIBaTh, YIAIsATh U apXMBHUPOBATh (ailibl U KaTajorw,
UCITI0JIb30BaTh aHTUBUPYCHYIO POTPaAMMY;

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

uckatb nHpopmanuio B MIHTEepHeTE (B TOM UHMCIE, MO KIIOYEBBIM CIOBaM, IO
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-PECypCOB;

UCITI0JIb30BaTh COBPEMEHHbBIE CEPBUCHI HHTEPHET-KOMMYHUKAIUI;

coOmoaTh TpeOoBaHUs O€30MAaCHOM AKCIUTyaTallMM TEXHUYECKHUX CPENICTB
UHPOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOMI0AaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM W TpaBa TpH pabdoTe C
NPUWIOKEHUSIMU Ha JOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh Oe30macHbIe
CTpaTEeTuu NOBEACHUS B CETH;

OPUMEHATh METOABl TPO(QUIAKTUKKA HEraTUBHOTO BIUSHUS  CPEICTB
UHPOPMAIMOHHBIX M KOMMYHUKAIIUOHHBIX  TEXHOJOTHH Ha  3JI0pOBbE
MOJIB30BATEII.

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

MOSICHATh  HA  TpUMEpax  pa3iuuus  MEXKAYy  MO3UIIMOHHBIMUA |
HETO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS;



3alMChbIBaTh W CpaBHHMBaTh wLeible yucina or 0 go 1024 B pa3nuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CUYHUCIeHUs (C OcHOBaHUSAMU 2, 8, 16), BBIIOJHATH
apu(pMeTHIECKHEC OTICPAINH HAJl HUMU;

pacKpbIBaTh CMBICT TOHSTUN «BBICKA3bIBAHUE», «JIOTUYECKAas OmIEepanusy,
«JIOTUYECKOE BBIPAKEHUEY;

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUS C HCIOJIB30BAaHUEM JIU3BIOHKIIUH,
KOHBIOHKIIUU W OTPUIAHUS, ONPEIEISATh MUCTUHHOCTH JOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHHS] UCTUHHOCTU BXOISAIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIMIIBI UCTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUMN;

pacKpbIBaTh CMBICH TMOHATHI «UCIOJIHUTEbY», «aJTOPUTM», «IIPOrpamMMma,
MOHUMAsI Pa3HUILY MEXIY YIOTPEOJEHUEM dTUX TEPMUHOB B OOBICHHON peyu U B
UH(pOpPMaTHKE;

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

COCTaBJISATh, BHIMIOJIHITH BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJlTOPUTMBI
C UCIOJb30BAaHUEM BETBJICHUM M IMKIOB JJIs yIpPaBJICHUS WCIOJHUTEISIMH,
TakuMu kak Pobot, Uepenaiika, UepTEXHUK;

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

MCIIOJIB30BaTh MPU pa3zpabOTKe MporpamMM JIOTUYECKUE 3HAUYCHUS, ONepaluu
Y BBIPAXEHUS C HUMU;

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

co3/laBaTh W  OTJaXUBaTh TMpPOTpaMMbl HAa  OJHOM U3  SI3BIKOB
nporpammupoBanuss  (Python, C++, [Ilackans, Java, C#, IIkoybHBIH
AnropuTMudecKuil SI3bIK), pearu3yIOIUe HECIOXKHBIE aIrOPUTMBI 00PaOOTKU
YUCJIOBBIX J@HHBIX C HCHOJIb30BAHHEM IIMKJIOB W BETBJICHUN, B TOM YHUCIIE
peanu3yolme MPoBEepPKy JSTUMOCTUA OJHOTO IIEJIOr0 Yuciia Ha JIPyroe, MPOBEPKY
HaTypaJbHOTO YKCJia Ha POCTOTY, BBIICJICHUS ITU(Dp U3 HATYpaJIbHOTO YHCIIA.

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

pa30uBaTh 3aJaud Ha TOJ3aJa4d, COCTAaBIISITh, BBHIMOIHITH BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE AJTOPUTMBI C HCIIOJNB30BAHUEM BETBIICHUHM, IIUKIIOB 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, CyMMBbI HJIM KOJIMYECTBA 3JIEMEHTOB



C 3aJlaHHBIMH CBOMCTBAaMH) HA OJHOM M3 S3BIKOB TporpammupoBanms (Python,
C++, [Tackans, Java, C#, llIkonpHbIN ATrOopuTMUYECKUN S3BIK);

PacKpbIBaTh CMBICI TOHSATUM «MOJENbY, «MOJEIUPOBAHUE)», OMNPEICIAThH
BUJIBI MOJIENEH, OIEHUBATh AJEKBATHOCTh MOJEIU MOJACIUPYEMOMY OOBEKTY U
HEeJISIM MOJIETTUPOBAHMUS;

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

BBIOMpATH CIIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBHM C IMOCTaBIECHHOM
3ajadyel  (TaOauIbl, CcXeMmbl, TpaduKu, JAUarpaMMmbl) C  HCIIOJIb30BaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKH JaHHBIX;

UCIIOJI30BaTh  JJIEKTPOHHbIE TaONMIBl 111 00pabOTKM, aHaimu3a H
BU3yaJM3allMM YHUCJIOBBIX JAHHBIX, B TOM YHCJE€ C BBIJCICHUEM JHama3oHa
TaOJIHIIBI U YIOPSAOYMBAHUEM (COPTUPOBKOM) €TI0 AJIIEMEHTOB;

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  MHHHUMAJIBHOTO  3HA4Y€HHUS),  aOCOJIIOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpECaIlny;

WCIIOJIB30BATh JJICKTPOHHBIE TAOJIMIIBI JUISI YMCIEHHOTO MOJICIMPOBAHUS B
MPOCTHIX 3a/1auax U3 pa3HbIX MPEIMETHBIX 00J1acTeH;

UCIIOJIB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJaYHbIC XpaHWIHINA JIaHHBIX, OHJIAWH-
nporpaMmbl  (TEKCTOBBIE M TpaUUecKue pPeIaKTophbl, Cpeabl pa3paboTku)) B
y4eOHOM ¥ TTOBCETHEBHOM JIEeATEILHOCTH;

MPUBOJIUTL TIPUMEPHI HUCIOIL30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEpPBHUCOB TOCYJIAPCTBEHHBIX YCIyr, 00pa3oBaTelibHbIX cepBUCOB HMHTepHEeTa B
y4eOHOW U TIOBCETHEBHOM JIEATEIBHOCTH;

UCIIOJB30BaTh  pPa3jUYHbIE  CpPEICTBA  3alllUTBl  OT  BPEIOHOCHOIO
IPOrpaMMHOr0 OOecredyeHus, 3alluIlaTh MEePCOHAIbHYIO HHPOpPMALUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYMAa W €ro MOCIEACTBUM (pa3riialieHus, MOIMEHBI,
yTpaThl JIaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTHYECKUX M  COILMAIBHO-
MICUXOJIOTUYECKUX  aCHEKTOB  MCIHoJb30BaHUs ceth  MHTepHer  (cereBas
aHOHMMHOCTb, IU(PPOBOI ClieNl, Ay TCHTUYHOCTh CyOBEKTOB M PECYpCOB, OTTACHOCTh
BpPEJIOHOCHOTO KO/1a);

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (udpoBbie)
n/m  TeMIporpamMMbl Bcero Koutpoabubiepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTe/ibHbIepeCypChl
Paznen 1.1lndpoBasirpaMoOTHOCTH
11 Kommbrotep — yHuBepcanbHOE ) bubnnorexa [JOK
' YCTPOHCTBO 00PaOOTKH JAHHBIX https://m.edsoo.ru/7f41646¢
bu6mmoreka [IOK
1.2 [Iporpa aHHbIE 4
POTPaMMEL H ATHAL https://m.edsoo.ru/7f41646¢
1.3 KomnbrotepHbieceTu 2 bubmmorexa LOK
https://m.edsoo.ru/7f41646¢
Hroronopaszneny 8

Pa3nea 2. TeopeTnyeckneoCHOBBIMHPOPMATHKH

21 Nudopmanus u ) bubnnoreka [JOK
' MH(}OpPMaLOHHBIETTPOLIECCHI https://m.edsoo.ru/7f41646e
bu6nmoreka [JOK
2.2 11 9
penCTaBIeHHEeHHpOpManuK https://m.edsoo.ru/7{41646¢
Hroronopazneny 11
Paznen 3.UudopmannoHHbIETEXHOJIOTHH
bu6mmorexa [IOK
3.1 TexkcToBBIETO e 6 1
KETOBBICHOKYMEHTL https://m.edsoo.ru/7f41646¢
bu6mmorexa [IOK
32 Ko FOTEepHaATpa a 4
MITLIOTEPHAATPAGHK https://m.edsoo.ru/7f41646¢
b K
33 MynbTUMEUIHBICTIPE3EHTALIUN 3 1 nomorexa IO

https://m.edsoo.ru/7f41646¢
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8 KUIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (udpoBbie)
n/m | TeMIporpaMmbl Bcero  Kontpoabnbiepadorbl  IIpakTudecknepadoThl P
o0pa3oBaTe/bHbIEpPeCypChI
Paznen 1.TeopeTnueckneoCHOBLIMH(POPMATHKHI
1.1 CucTeMbICUHCIICHUS 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f418516
1.2 DJIeMEHThIMAaTEeMaTUYECKOMIOTUKHU 6 1 bubmorexa LHOK
https://m.edsoo.ru/7f418516
Hroronopazneny 12
Paznen 2.Anroput™Mbl 1 NIPOrpaMMHUpPOBAHUE
)1 Hcnonnurenu v anropuTMsl. 10 1 bubnnorexa [HOK
' AJNTOpUTMUYECKHE KOHCTPYKLIUU https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 s 9
3PIKIPOTPAMMHPOBAHHA https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
2.3 A 2
HAJHSAITOPUTMORB https://m.edsoo.ru/7f418516
Hroronopazneny 21
PesepBHOEBpEMs 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME



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

9 KUIIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/bHbIEpPeCypPChl

Ne HaumeHoBaHuepasaejioB U
n/m | TeMIporpaMMbl Bcero = KonrTpoabubiepadorsl  IIpakTnuecknepadoTbl

Paznen 1.1lndpoBasirpaMoTHOCTH

I'moGanbHas cets MHTEpHET 1

1.1 CTpaTeruu 0€30TacHOTO TIOBEICHUS 3 bubmmorexa [IOK
' pat A https://m.edsoo.ru/7f41a7d0
B HEl
12 PaGora B 3 bubmuoreka [JOK
' MH(GOPMAIIMOHHOMIIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroromnopazaeny 6

Pa3nea 2.TeopeTuyeckneocHOBbINHPOPMATHKH

bubmuorexa [JOK

2.1 MoaenupoBaHUEKaKMETOAIIO3HAHUSI 8 1
AeHp a https://m.edsoo.ru/7f41a7d0

Hroronopasaery 8

Pa3nes 3.AnropuT™Mbl 1 NpOrpaMMHpOBaHue

3.1 Pa3paborkaayroputMoB U IIporpaMm 6 1 bubmorexa [TOK
’ p p porp https://m.edsoo.ru/7f41a7d0
bu6nmoreka [JOK
2 2
3 Ynpasnenne https://m.edsoo.ru/7f41a7d0
Hroronopazneny 8

Paznen 4. MnpopmManmoHHbIETEXHOJIOT UM

bubmuorexa [JOK

4.1 6 §) 10
JICKTPOHHBICTADHILET https://m.edsoo.ru/7f41a7d0

4.2 WNHudopmaninoHHbIE TEXHOJIOTHUH B 1 bubnnorexka [JOK



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

COBPEMEHHOM OOIIECTBE

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

Uroronopazneny 11
Pe3epBHOEBpEMS 1
OBUIEE KOJIMYECTBO YACOB I10 14

[NPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne KosanyecrBouacos
aTams DJIeKTPOHHbIeUPPOBBICOOPA30BA
n  Temaypoka Be Konrpoabnbsie  IIpakTnuyeckue A y P p P
YeHHU s TeJIbHbIEPeCypPChl
/ ero  paGoThl padoThI
n
Kommnsrorep — yHuBepcaabHOE
BBIYMCIIUTEIILHOE YCTPOMCTBO,
aboTaroliee 1o porpamme 1 Bubmmorexa LHOK
P " porp ' https://m.edsoo.ru/8al1521d2
TexHuka0Oe30macHOCTH U
IpaBUIapabOTHIHAKOMITBIOTEPE
Hcropus n coBpeMeHHbIE
TEHJICHLIUH Pa3BUTHUA 1 bubmmorexa [TOK
ACHIA P https://m.edsoo.ru/8al523ee
KOMIIBIOTEPOB
[TporpammMHoe oOecrieueHue
komnetorepa. I[IpaBoBas oxpana 1 Bubmmorexa LIOK
pa.- 1P P https://m.edsoo.ru/8a152826
IIPOrpaMM U JIaHHBIX
®aiinbl 1 nanku. OCHOBHBIE 1 bu6mmoreka [IOK
ornepauuu c (aiaamMu U nankaMmu https://m.edsoo.ru/8al52a74
ApxuBanusi JaHHBIX.
Hcrnonbs3oBanue nporpamm 1 bubnmorexa [OK
porp https://m.edsoo.ru/8alS2cfe
apXuBaTOpPOB
KomneroTepHbie BUPYCHI U | bubnuorexa [IOK
AHTUBUPYCHBIE IPOTPAMMBI https://m.edsoo.ru/8al52f74
Komnerorepnsie cetu. [Tonck 1 bubnnorexka [JOK
uHpopmanuu B cetd MHTepHEeT https://m.edsoo.ru/8a153244



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

CepBuUCHI HHTEPHET-
KOMMYHUKalUd. CeTeBOM 3TUKET.

bubmuorexa [JOK

8
Crpareruu 6€30macHOTO https://m.edsoo.ru/8al53460
noBeneHus B IHTepuere
bubmuorexa [JOK
9 n
HOpMALLIS I AaHibe https://m.edsoo.ru/8a161966
bubmuorexa [JOK
10 n e e
HOOPMALIHORHBICTPOLCCCE! https://m.edsoo.ru/8al61e2a
PazHoobpasue S3bIKOB U
bu6mmoreka [IOK
11 andaButoB. EcTecTBeHHbBIE 1
https://m.edsoo.ru/8al61fec
dbopManbHbIe SI3bIKU
JIBon4HEI andaBwur.
bu6mmoreka [IOK
12 [IpeoGpazoBanue 1000T0
https://m.edsoo.ru/8a162186
andaBuTa K IBOUYHOMY
IIpencraBnenue JaHHBIX B
bed 8 bubmuorexa [JOK
13 KOMITBIOTEPE KaK TEKCTOB B
https://m.edsoo.ru/8al162316
JBOMYHOM alihaBUTE
Ennnunel usmepenus
14 milq)o ia 15078 1/11:2:1(0 OCTH Bubmmorexa LOK
pMatt p https://m.edsoo.ru/8a16249c¢
nepeaaun JaHHBIX
KoaupoBanue TeKkCTOB.
15 PaBHOMEpHBIE 1 HEpABHOMEPHBIE bubmmorexa [TOK
P P P https://m.edsoo.ru/8al62510
KOJIbI
16 JlexoupoBaHue COOOIICHUIA.
Wndopmannonsslii 006EM TekcTa
17 [MudpoBoenpecTaBieHUEHETIPEP bubnuoreka [IOK
BIBHBIX JAHHBIX https://m.edsoo.ru/8al162848
18 Konuposanue ngera. Ouenka bubnmoreka [JOK



https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848

UHPOPMALIMOHHOTO 00BEMA
rpadu4ecKux JaHHbIX LIS
PacTpoOBOro N300paKEHUS

https://m.edsoo.ru/8a1629ec

19 KoaupoBanuesByka bubmmorexa [IOK
AP Y https://m.edsoo.ru/8al 62b72
Pe3epBHbIil ypok «KoHTposibHas
20 a6orf)ra no TZﬁe "Ipe C’faBJIeHI/Ie bubmmorexa [IOK
P ne pel https://m.edsoo.ru/8a162d02
uHpopmaruu'"»
TekcToBbIE JOKYMEHTBI, UX BBO
21 U PENAKTH ())IBaIZI/IC B TeKCTOBOMII bubmmorexa [TOK
pel P https://m.edsoo.ru/8al62e7e
npoiieccope
” DopmMaTUPOBAHUETEKCTOBBIXIOKY bubnnoreka [JOK
MEHTOB https://m.edsoo.ru/8al62fe6
” [TapameTpsl cTpanulbl. COUCKH U bubnuorexa [JOK
TaOJIULIBI https://m.edsoo.ru/8al1632d4
24 BcraBka HETEKCTOBBIX 0OBEKTOB bubmuorexa [JOK
B TEKCTOBBIE TOKYMEHTEI https://m.edsoo.ru/8al1632d4
HNHTrennexTyaibHble
25 BO3MOKHOCTH COBPEMEHHBIX
cucteM 00pabOTKH TEKCTOB
O06o0011eHre U cucTeMaTHu3alus
26 3H&1HI/II;II 10 TEME «TeKCTOBHLeI bubmmorexa [OK
https://m.edsoo.ru/8a1635c2
JIOKYMEHTBD)
7 ['padmueckuiipenakrop. bubnnorexka [JOK
PacTpoBeiepucynku https://m.edsoo.ru/8a163874
)3 OneparnuupenakTupoBaHusTpadu bubnmoreka [JOK
9eCKUX0OBEKTOB https://m.edsoo.ru/8a1639d2
29 BexkropHasrpaduka bubnmnoreka [JOK



https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2

O00011IeHNE U CUCTEMATHU3ALHS
3HaHui 1o Teme «KoMmmbrorepHas

https://m.edsoo.ru/8a163b30

bubnmoreka [JOK
30 Fpa(bI/IKa».v [TpoBepounasipadbora / 1 hitps:/m.c dsogru 18a16404e
BcepoccuiickasnpoBepounaspado
Ta
PesepBueiit ypok. O000mIcHNE U
3l cUcTeMaTh3aIus 3HaHUH / 1 bu6mmoreka [IOK
Bceepoccuiickas npoBepoyHast https://m.edsoo.ru/8al164828
pabora
10 [ToaroroBkamyJIbTUMETUITHBIXIIP | bu6mmoreka [IOK
€3eHTallui https://m.edsoo.ru/8al642c4
00aBJIeHHE HA CIai
33 i.lyIlI/IOBI/ISyaJIbHI)IX JIaHHBIX, 1 Bubmorexa ITOK
https://m.edsoo.ru/8al64472
AHUMAIIH U TUIICPCCHIIOK
O06o0011eHre U cucTeMaTH3alus
14 3HAHUM MO TeMe 1 bubmuorexa [JOK
«MynpTHMeIHHBIE https://m.edsoo.ru/8a164652
MIPE3CHTAIINI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIACC

Ne KosanuyecTBouacon
aram3 JjekTpoHHbIeppoBbIeOOpa3oBa
n  Temaypoxka Be Konrpoabnuble  IIpakTnuyecku A y P p P
YeHHUs TeJIbHbIEPeCypChl
/ ero  padoThl epadoThbI
n
1 Heno3unnoHHbI€ ¥ NO3UIMOHHBIE 1 bubmuorexa [JOK
CHUCTEMBI CUMCIICHUS https://m.edsoo.ru/8a1649¢0
bubmuorexa [JOK
2 PaszBepuyTasdopmazanucuumncia 1
pHyTas(op https://m.edsoo.ru/8al64ba2
JIBonyHas cUCTEMa CUMCIICHUS.
3 Apudmerrdeckue orneparuu B 1 bubmorexa HOK
p . patl https://m.edsoo.ru/8a164d96
JBOMYHOU CUCTEME CUHCIICHUS
bu6mmoreka [IOK
4 BocsMepuuHasicucremMacyuciaeHus 1
https://m.edso00.ru/8a165296
5 IllecTHanaTepuYHasACUCTEMACYUC | bubnnoreka [JOK
JICHUS https://m.edsoo0.ru/8a16549¢
O00011eHNEe U CUCTEMATU3ALIS
. bubnuotexa [JOK
6 3HaHUH 110 TeMe « CHCTEMBI 1
https://m.edsoo.ru/8al 6564c¢
CUHCIICHUS
bu6mmorexa [IOK
7 JlormuecKkneBhICKa3bIBAHUS 1
https://m.edsoo.ru/8al657fa
g Jlornueckue oneparuu «m», | bubnmoreka [JOK
KHIIN, «HE» https://m.edso00.ru/8a165b56
9 OnpeneneHnenCTUHHOCTUCOCTaBH | bubnuoreka [IOK
OTOBBICKA3bIBAHUS https://m.edso00.ru/8a165¢cf0
10 TaOaUIBINCTHHHOCTH 1



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

11

JlormueckuesIeMeHThI

KonTponbhas pabota no teme

bubmuorexa [JOK
https://m.edsoo.ru/8al65¢94

12 «OneMeHThl MaTEMaTH4YECKON bubmmorexa LIOK
https://m.edsoo.ru/8al178c38

JIOTUKWN

13 [lonsTHEanropuTma. bu6mumorexa [IOK
HcenonaurenuairopurtMon https://m.edsoo.ru/8al17949¢

14 Cgoticta anroputma. CiocoObl bubnnoreka [JOK
3aIlUCHU AJIITOPUTMA https://m.edsoo.ru/8a179606
AJNropuTMHUYECKast KOHCTPYKIIUS

15 «caenoBanuey. JIMHeHHbBIN
AITOPUTM
AJNropuTMHUYECKask KOHCTPYKITUS

16 «BETBJICHUE»: TI0JIHASA U HEIOJIHAs
dbopmbl

17 ANTOpUTMHUYECKASKOHCTPYKIIHS bubnuoreka [IOK
«IIOBTOPEHUEN https://m.edsoo.ru/8a17998a

18 DopMaIbHOEUCTIOTHEHUEATTOPUT bubnuoreka [IOK
Ma https://m.edsoo.ru/8al79aac
Pa3zpaboTka HECTIOKHBIX

19 aJITOPUTMOB C UCIIOJIb30BAHUEM bubnnoreka [JOK
LUKJIOB IJIs1 YIIPABIIEHUS https://m.edsoo.ru/8al79%¢1¢c
dbopMaTbHBIMU UCTIOTHUTEISIMU
PazpaboTka HECITOKHBIX
JITOPUTMOB C UCTOJIb30BAHUEM

20 [UKJIOB U BETBJIICHUHN IS bubmmorera [TOK

ynpaBieHus: opMaIbHBIMU
UCTIOJTHUTEIISIMU

https://m.edsoo.ru/8al179¢1c



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c

bubmuorexa [JOK

21 BeimoHeHHeaIropHTMOB https://m.edsoo.ru/8al 7a06a
O000111eHNE U CUCTEMATU3ALMS
” 3HaHuil no teMe «lVcnonnurenu u bubnmoreka [JOK
alrOPUTMBI. https://m.edsoo.ru/8al7al8c
AJTOPUTMUYECKUEKOHCTPYKIIUN
” SI3BIKIIPOrpaMMHUpPOBAHHUS.
CucremanporpaMMupOBaHUs
4 [IepemeHnHsle.
OnepaTopripucBauBaHus
25 [TporpaMMupoBaHUETMHEHHBIX AT
OpUTMOB
26 Pa3zpaboTka nporpamm,
COJIeprKaliX OIepaTop BETBICHUS
27 | JluanoroBasioTiaaKanporpamm
28 [ukin ¢ ycnoBuem
. bubnuorexa [JOK
29 e ¢ nepemennoi https://m.edsoo.ru/8al 7ac4a
bu6mmoreka [IOK
30 O0paboTKacUMBOIBHBIXTAHHBIX hitps:/m.cdsoo.ru/8al Tad6e
O00011eHNEe U CUCTEMATU3ALIS
3HAaHUU O Teme «S3bIK
31 IIPOrpaMMUPOBAHUS» bubnnoreka [JOK
[IpoBepounas pabota / https://m.edsoo.ru/8al7ae8e
Bcepoccuiickas npoBepoyHas
pabota
0 PesepBublit ypok. O60011IeHNE U bubmmoreka [IOK

crucTeMaTu3alus 3HaHUM U YMEHUN

https://m.edsoo.ru/8al7b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456

1o Kypcy unpopmaruku 8 kiacca /
Bcepoccuiickas mpoBepoyHas
pabora

33

AHaIu3 alropuTMOB.
Ornpenenenrie BO3MOXKHBIX
Pe3yIbTaTOB PabOTHI ATOPUTMA
IPY 33JJaHHOM MHOJKECTBE
BXOJIHBIX JaHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/8al7afa6

34

AHaIu3 alropuTMOB.
Ornpenenenre BO3MOXKHBIX
BXOJHBIX JaHHBIX, TPUBOISIINX K
JAHHOMY pe3yJbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/8a17afa6

9 KUIIACC

Ne KosaunuecTBoyacoB
o/ Temaypoxka Bce  KoHTpoJsbHbIe IIpakTH4eckune Jé[:;;lmyq i:::;gi?;;?:mbp%mewpa30BaTe
o ro padoThI padoThI
I'mo6anpHas cetb MIHTEpHET.
1 [P-agpeca y31m0B. 1 Bubmaorexa ITOK
https://m.edsoo.ru/8al7b578
Bonbvenanubie
) HNudopmannonnasbe3omacHo 1 bubnuorexa [JOK
CTh https://m.edsoo.ru/8al17b690
VYyeT nousTus 00
MH(POPMAIIMOHHOM
3 0€30IMaCHOCTH TP CO3JIaHUHU I bubmmoreka [JOK
KOMIUJIEKCHBIX https://m.edsoo.ru/8al7b7bc
MH(POPMALMOHHBIX 00BEKTOB
B BU/JIE BEO-CTpaHMUII
4 Bupl 1esTeIbHOCTH B CETU | bu6mmoreka [IOK
HNutepuer https://m.edsoo.ru/8al7b8e8
OO6nayHbIe TEXHOJIOTHH.
5 Hcrnonp30oBanue oHNaliH- | bu6mmoreka [JOK
oduca s pazpaboTKu https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
O60061meHue u
cUCTeMaTH3aInsI 3HaHUH 110
6 TemaM «I TobGaabHas CETh | bubmuorexa [JOK

WNHTtepHeT u cTparerun
0e30I1acHOTO0 MOBEAECHUS B
Hel», «Pabora B

https://m.edsoo.ru/8al7bb36



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

MH(POPMALIMOHHOM
IIPOCTPAHCTBE»

noa3agavu. CocraBnecHue

7 Mogaenu u MoaenupoBaHue. bubnnoreka [HOK
Knaccudukanuu moenei https://m.edsoo.ru/8al 7be06
bu6mmoreka [JOK
8 Tabmaassiemonenn https://m.edsoo.ru/8al7c04a
PazpaboTka ogHOTAOIMYHOM
9 0asbl manubix. CocTaBieHuE
3armpocoB K 0a3e JaHHBIX
I'pad. Becoras maTpuia
rpada. J{nmuHa myTu MexTy
10 BepIIMHaMu rpada.
Brruucienue konuuecTnra
IIyTEN B HAIIPABJICHHOM
AIMKIIMYeCKOM Tpade
1 Hepeso. [lepebop BapuaHTOB
C IOMOLUIBIO JIepeBa
12 MaremaTnuecKOeMOAETUPOB bu6mmoreka [IOK
aHue https://m.edsoo.ru/8al17c392
13 DTanbIKOMITBIOTEPHOTOMO/IE bubnmnorexa [JOK
JINPOBAHUSA https://m.edsoo.ru/8al7c4aa
O60061eHue u
cucTeMaTu3als 3HaHuH.
14 KonrtponsHas pabora no Bubmmorexa LIOK
https://m.edsoo.ru/8al7¢9¢8
Teme «MonenupoBaHue Kak
METO/I TIO3HAHHUS
15 Pa30Ouenue 3amaun Ha bu6nmoreka [JOK

https://m.edsoo.ru/8al7cb12



https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12

QITOPUTMOB U IPOIPAMM C
HCII0JIb30BAHUEM BETBJICHUI,
LUKJIOB U BCIIOMOIaTEJIbHBIX

AITOPUTMOB
bubmuorexa [JOK
16 O
AHOMCPHBIEMACCHBBL https://m.edsoo.ru/8al7cc3e
17 TunosslearopuT™MBI00pabOT bubmumoreka [IOK
KHAMAaCCHBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBkamaccuBa
bubmuorexa [JOK
19 O06pabd
pAbOTRANOTORAAAHHDX https://m.edsoo.ru/8al7d01c¢
O0600111eH1E U
CUCTEMaTHU3aIMs 3HAHUH.
20 Kontposnbnas pabota mo bubmmorexa [JOK
P p https://m.edsoo.ru/8al7dlca
teme «Pa3paboTka
QITOPUTMOB H IPOTPAMM)»
)1 VYnpasnenue. Curnai. bubnuoreka [IOK
OOparHascBs3b https://m.edsoo.ru/8al7d4d6
bu6mmoreka [IOK
22 Po6
OOOTHIHPOBAHHLIECHTTEMBE https://m.edsoo.ru/8al17d602
DNEeKTPOHHBIC TaOTUIBI.
P VH bubnuoteka [JOK
23 Tunel JaHHBIX B TYEHKaX
. https://m.edsoo.ru/8a17d710
ANEKTPOHHON TaOIHUIIBI
24 PenaktupoBanuen bubnnorexka [JOK
(dhopMaTupoBaHUETAOIHUIT https://m.edsoo.ru/8al7d832
Bcerpoennbie pyHKIMn aiist
R (yHKLH 1 bubmuorexa [JOK
25 IIOMCKa MaKCUMyMa,

MHWHUMYMaA, CYMMBI U

https://m.edsoo.ru/8a17d990



https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990

CpeaHero apudMeTHIecKoro

CoptupoBka 1 QpuiIbTpanus

bu6mmoreka [IOK

26 AHHBIX B BBIJICJICHHOM
A A https://m.edsoo.ru/8al7db70
JManazoHe
[TocTpoenue nuarpamMm u
27 rpaduKOB B AJIEKTPOHHBIX bubmmorexa [OK
P P https://m.edsoo.ru/8al7e08e
TabJmmmax
OtHocuTenbHas,
bu6mmoreka [IOK
28 aOCOJIIOTHASI ¥ CMEIIIaHHAS
https://m.edsoo.ru/8al7e2b4
aapecauus
79 VY cI0BHBIEC BBIUKCIICHHS B bubnuorexa [JOK
AJIEKTPOHHBIX TabJIUIIAX https://m.edsoo.ru/8al7e6ba
30 O06paboTKa0ONBIINXHAO0POB bubnnoreka [JOK
JTaHHBIX https://m.edsoo.ru/8al7e87¢
31 HucneHHOe MOJETMPOBAHUE bubnuorexa [JOK
B AJICKTPOHHBIX Ta0IHIIAX https://m.edsoo.ru/8al 7eaca
O60061eHue 1
10 CUCTEMaTHU3aLMs 3HAHUN 110 bubnnoreka [JOK
TeMe «DJIEKTPOHHBIE https://m.edsoo.ru/8al7ec3c
TaOJIULB»
Ponw undopmanmorHbix
13 TEXHOJIOTUH B Pa3BUTHH bubnnoreka [JOK
SKOHOMUKHU MUpa, CTPaHbI, https://m.edsoo.ru/8al7ed54
peruona
Pe3epBHbIii ypok.
34 O6o06menue bubmuorexa [JOK

cUCTeMaTu3alus.
HrorosoenoBropenune

https://m.edsoo.ru/8al7eebc



https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

OBIIEE KOJIMYECTBO YACOB

4
I1O ITPOTPAMME 3






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

KOI[I[])OBepﬂeMOFOpeIinll)TaTa

IIpoBepsiemble mMpeAMeTHBIE Pe3yJIbTATHI OCBOEHUS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI
OCHOBHOT'0 00111€r0 00pa30BaHus

1.1

[Toteme «lludpoBasrpaMOTHOCTE)»

[losicHaT,  Ha  TpUMepax  CMBICH  TOHSITHU
«uHpOpMaIHs»,  «MH(QOPMAIMOHHBIA  TPOILIECCH,
«obpaboTka nHpopMauny, «XpaHEHHUe

nHpOpMAINNY, «IIepeaya HHPOPMALIUN»)

1.2

[IpuBOoguTE 1IpUMEPBI COBPEMEHHBIX  YCTPOMCTB
XpaHeHUs U nepefayd MH(OpMaluH, CpaBHUBATH UX

KOJIMYCCTBCHHBIC XapaKTCPUCTUKHU

1.3

[lonyyate ®  ucnonp3oBaTh  MHGOPMALKMIO O
XapaKTEpUCTHKAX NEPCOHAIBHOTO KOMIIBIOTEpPA U €T0
OCHOBHBIX 3JIeMEHTax (mpoleccop, OINepaTuBHAs
aMsATh, JIOJITOBPEMEHHAs NIaMsATh, YCTPONCTBA BBOJA-

BBIBO/IA)

1.4

1.5

COOTHOCUTH ~ XapaKTEpUCTUKH  KOMIBIOTEpa  C

3ala4aMi, pClIacMbIMU C €TO ITOMOIIbBIO

OpueHTupoBaTbCsi B  HEPAPXHUECKOW  CTPYKType
¢aitnoBoii cucTeMsl (3amMchIBaTh MOJHOE UM (aiina
(karamora), myTtb K (ailmy (KaTajory) o
UMeEIoIIeMycsl  OMHMCaHuio  (hailloBOi  CTPYKTYpHI

HEKOTOpPOro UH()OPMALIMOHHOTO HOCUTEIIS)

1.6

PaGorate c ailioBoif cucTeMON NEPCOHATBLHOTO
KOMIIbIOTEpa €  HCIOJNB30BAaHHEM  TpadHuuecKoro
uHTepdeiica: co3maBaTh (KOMUPOBATh, TEPEMEINIATh,
MIEPEUMEHOBBIBATH, YJANATh U apXUBUPOBATH (hailiibl 1

KaTaJorH, UCI0JIb30BaTh aHTUBUPYCHYIO POTpamMmy)

1.7

Uckate uadpopmanuro B MHTEepHETE (B TOM 4YHCIIE 1O




1.8

1.9

KIIIOYEBBIM CJIOBaM, IO W300pakK€HUIO), KPUTUYECKU
OTHOCHUTBCSI K HaWJeHHOW HH(pOpMAIH, OCO3HABATh
OIIACHOCTb JUIs JMYHOCTH u o01iecTBa
pacnpocTpaHeHHUs] BPEJOHOCHOW MH(pOpMaluu, B TOM
YHUCJIE€  OKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO
Xapakrepa

[Tonumarsb cTpyKTypy aapecoB BeO-pecypcoB

Hcnons3oBaTh COBPCMCHHEBIC CCPBHUCBI HHTCPHET-

KOMMYHUKaIWN

1.10

Cobmoiate TpeboBaHMsI 0O€30IacHOM JKCIUTyaTalllu
TEXHHYECKHX  CpPEeICTB  HMH(MOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TCXHOHOFHﬁ, CO6J’IIOI[3TI>
CeTeBOM OSTHKET, 0a30Bble HOPMBI MH()OPMALMOHHON
STUKM U TpaBa IpH paboTe ¢ MNPUIOKEHUSIMH Ha
mro0BIX  ycTpolicTBax u B VIHTepHere, BHIOMpaTh

Oe30macHbIe CTPAaTCruv NOBCACHUA B CETU

HpI/IMeHHTB MCTOABI HpO(l)I/IJ'IaKTI/IKI/I HCTaTUBHOT'O
BINAHUA CpCaACTB I/IH(l)OpMaHI/IOHHI)IX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUI Ha 300pPOBbLE

TIOJIB30BaTCIIA

[To reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»

2.1

KomupoBate U gexoaupoBaTh  COOOIIEHHS IO
3aJlaHHBIM IIpaBUJIaM, JEMOHCTPUPOBATH ITOHUMAHHE
OCHOBHBIX MPHUHILMUIIOB KOAMPOBAHHS HHYOpPMALUH
pa3nuyHOM  HpUPOABl  (TEKCTOBOW, Trpaduveckoil,

ayJIio-)

2.2

23

CpaBHHMBaATh JUIMHBI COOOIIEHUM, 3alHMCAHHBIX B
pa3nuuYHbIX andaBUTax, OMEPUPOBATH EIUHUIIAMU
n3MepeHus: MHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH

nepeaaun JaHHbIX

OneHuBaTh W CpaBHMBAaTb pPa3MeEpPbl TEKCTOBBIX,

rpau4ecKux, 3BYKOBBIX (haitjioB 1 BUaACO(]ailioB

[Toreme «HPOPMALIMOHHBIETEXHOIOTUN

3.1

[IpencraBnsaTe pe3ynbTaTbl CBOEH JEATEIBHOCTH B

BUJIE  CTPYKTYPUPOBAHHBIX  HWJUTIOCTPUPOBAHHBIX




8 KVIACC

JIOKYMEHTOB, MYJIbTUMEIUNWHBIX IIPE3CHTALUI

KoanposepsiemoropesyJbrara

1.1

1.2

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHUS
OCHOBHOIi 00pa30BaTe/IbHOM MPOrpaMMbI
OCHOBHOTIO 00111er0 00pa30BaHusA

[To reme «Teopernyeckue 0OCHOBBI HH(GOPMATUKI»

ITosicHATD Ha IMpuMepax pas3inuusd MCKOAY
INO3MIIMOHHBIMH KW  HCIIO3MIIMOHHBIMH CUCTCMaMH

CUMCIICHUA

3anuchiBaTh U CpaBHUBATH Lieible uncia oT 0 go 1024
B Pa3JIMYHBIX MO3UIIMOHHBIX CHUCTEMAaX CUMUCICHHUS (C
OCHOBaHUsMU 2, 8, 16), BBINOIHATh apuPMETHUCCKHE

Oorepanvu HaaQ HUMHA

1.3

1.4

2.1

PaCKpI)IBaTI) CMBICJI TTOHATHH «BBICKA3bIBAHUC),

«JIOTHYECKAad onepanusi», «JIOTHICCKOC BbIPAKCHHUCH

3anuceBaTh JJOTHUYCCKUC BBIPpAXKCHUA C
HUCIIOJIB30BAHHUEM JU3BIOHKIINH, KOHBIOHKIINH n
OTpulaHusd, OHNPCACIATE HWCTUHHOCTHL JIOTUYCCKUX
BBIpa)KeHHﬁ, C€CJIM HM3BCCTHBI 3HAUCHHUSA HCTUHHOCTH
BXOAAIIUX B HEro MNEPEeMCHHBIX, CTPOUTH Ta6J'II/IIIBI

MCTUHHOCTH JJIS IOTHYECKUX BbIPAXKEHUH

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHE
PackpblBaTh ~ CMBICT  TMOHATUH  «UCIIOJIHUTENbY,
«aINTOPUTM», «IIPOTpamMMay, IOHUMAs Pa3HUILy MEXITY

yrIOTpe6J'ICHI/IeM 9TUX TCPMUHOB B O6BI,Z[€HHOI>1 pcuu u

B HH(OpMAaTHKE

2.2

OnmceIBaTh AJITOPUTM PCUHICHUA 3aJa4dd pa3jInYHbIMU

CHOCO6aMI/I, B TOM YHMCJIC B BUJIEC OJIOK-CXEMBI

23

CocTaBnaTh, BBIIOIHITh BPYUHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE aJITOPUTMBI c UCIIOJIb30BAHUEM
BETBJICHUI 51 LIUKJIOB JUIs yIIPaBJICHUS

HUCITIOJTHUTECIIIMHA
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2.5

Hcnons30BaTh KOHCTAHTBI U NECPCMCHHBIC PA3JIMIHBIX
THUIIOB (‘II/ICJ'IOBBIX, JJOTUYECCKUX, CI/IMBOJ'II)HBIX), a
TAKXKXC COACpKAIIUC HUX BBIPAXKCHUSA, HCIIOJIB30BATh

OIi€paTop nNpucCBanBaHUA

Hcnonb30Bath mpu pa3paboTKe MPOrpaMm JIOTHYECKUE

3HA4YCHHA, OIICPALIUN U BBIPAKCHHA C HUMU

2.6

AHaJ]I/ISI/IpOBaTL NPpCAJIOKCHHBIC AJITOPUTMBI, B TOM
YHUCIIC OIMPCACIIATh, KAKUC PE3YJIBTAThl BO3MOXXHBI IIpH

3aJaHHOM MHOXCCTBC UCXOJHBIX 3HAYCHWI

2.7

9 KITIACCA

KoanpoBepsieMorope3syJjibTara

CoznaBaTh M OTJIQXMUBATh IPOrpaMMbl Ha OJHOM U3
s3pIKOB mporpammupoBanus (Python, C++, Ilackans,
Java, C#, IllkonbHbli AnropurMmuyeckuil SI3bIK),
peaIu3yIoNIue HEeCIOXKHbIE aIrOpUTMbI 00pabOTKU
YHUCIOBBIX JAaHHBIX C HCIOJb30BAHUEM LUKIOB U
BETBJICHUM, B TOM YHCIIE DPEATU3YIOLIUME IIPOBEPKY
JEIUMOCTH  OOHOTO LEJIOr0 4YHUCiIa Ha JpYyroe,
NPOBEPKY HATypaJlbHOIO 4YHCJIa Ha  MOPOCTOTY,

BbIIEJICHUS LIU(P U3 HATYypalIbHOIO YKCIa

IIpoBepsiemble npeAMeTHBIE Pe3YJbTATHI 0CBOCHMS
OCHOBHOI1 00pa30BaTeJbHOI MPOrpaMMbl
OCHOBHOT0 00111er0 00pa30BaHMs

[Toteme «lludpoBairpaMOTHOCTH)»

1.1

Hcnonb30BaTh COBpEMEHHbIE WHTEPHET-CEPBUCH (B
TOM 4YHCJI€ KOMMYHUKAI[MOHHBIE CEPBHUCHI, 00JauHbIE
XpaHWIUIIA JaHHBIX, OHJIAHH-TTPOTPaMMBI (TEKCTOBBIC
U rpaduvecKkue perakTophl, Cpelasl pa3padoTKH) B

y4eOHOW U TTOBCETHEBHOM JACATEIHHOCTH

ITpuBoauTh IIPUMEPBI UCIOJIb30BaHUs

1o reoMH(pOPMALIMOHHBIX CEPBUCOB, CEPBHUCOB
' rOCYJJapCTBEHHBIX YCIyr, 00pa30BaTE/IbHBIX CEPBUCOB
WuTepHera B yueOHOM U MOBCEIHEBHON AEATEIBHOCTH

1.3 Hcnonp30BaTh pa3inuyHbIE CpPEACTBA 3alUUTHI  OT




BpPEAOHOCHOI'O IIPOrPaMMHOT0 obecrnieueHus,
3alUIIaTh  MEpPCOHaJIbHYI  MHPOpMAIUIO  OT
HECAaHKIIMOHUPOBAHHOTO JOCTYIa M €ro MOCIeICTBUMA
(pasrnaieHusi, MOJAMEHBI, yTPaThl JAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUECKHX U COIMAJIBHO-
MICUXOJOTMYECKUX AaCIEeKTOB HCIIOIb30BaHUS CETH
WNuTteprer (cereBas aHOHMMHOCTH, LU(POBOH clier,
ayTEeHTUYHOCTh CYOBEKTOB M PECYpCOB, OIACHOCTb

BpPEOHOCHOIO KOJa)

1.4

2.1

PacmosuaBartn MIOIIBITKH 51 peIypexKIaTh
BOBJICUCHHUE CeOS M OKPYKAIOIIUX B JECTPYKTUBHBIC U
KpUMUHAIBHBIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM
yycie KuoepOyJUTHHT, (PUILIKHT)

ITo Teme «Teopernyeckue OCHOBBI HH()OPMATHKIDY
PackpbiBath CMBICIT MMOHSTHI «MOJIEIIBY,
«MOJICITUPOBAHUEY», OMNPEISISATh BHUABI  MOJIECICH,
OLICHUBATh AaJIEKBATHOCTh MOJIEJH MOJEIUPYyEMOMY

00BEKTY U LEISIM MOAEINPOBAHUS

2.2

3.1

3.2

Hcnonb3oBatk Tpadsl U JepeBbs A1 MOAETUPOBAHUS
CUCTEM CETEBOM M HMEpPAPXMUYECKOM CTPYKTYpBI,

HaXOJAUTh KpaT4aluii myTh B rpade
ITo TeMe «ANTOpUTMBI U IPOTPAMMHUPOBAHUEY

Pa30uBath 3agadyyd Ha IoA3ajgadyu, COCTaBJIATDH,
BBIIIOJIHATE BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIC
AJITOPUTMBI C UCIIOJIL30BAHHUEM BeTBJIeHI/Iﬁ, OHUKJIOB U
BCIIOMOTI'aTCJIBHBIX  AJITOPUTMOB  JId  YIIPaBJICHUSA

HUCIIOJTHUTCIIAMHA

CocrtaBisTh u OTJIaKUBATh IPOrpaMMBbl,
peaiu3yronue TUIIOBbIE  AITOPUTMBI  00pabOTKHU
YHUCIIOBBIX IOCIEI0BATEIbHOCTEH WM OJHOMEPHBIX
YHCIIOBBIX MacCHBOB (momnck MaKCHUMYMOB,
MHUHUMYMOB, CYMMbI HJIM KOJIMYCCTBA 3JICMCHTOB C
3aJaHHBIMM CBOMCTBAMH) Ha OJHOM M3 S3bIKOB
nporpammupoBanus (Python, C++, [lackans, Java, C#,

[xonbHBIA ATTOPUTMUYECKUN S3BIK)




[Toteme «HPOPMAITMOHHBIETEXHOJIOTHIY

4.1

BeiOupars  croco0  mpeAcTaBleHUsS — JaHHBIX B
COOTBETCTBUM C IIOCTAaBJIEHHOM 3amauel (TaOiuLIbI,
CXEMBbI, TpauKd, AUATPAMMEBI) C HCIIOIH30BAHHEM
COOTBETCTBYIOIIMX MPOTrPAMMHBIX CPEICTB 00pabOTKU

JaHHBIX

4.2

4.3

4.4

Hcnonb30BaTh 37E€KTPOHHBIE TAOIUIIBI 17151 00paboTKH,
aHaIM3a W BU3YaJM3allUH YUCIOBBIX JAQHHBIX, B TOM
YHuciae C BBACICHHEM JMana3oHa TaOluIbsl U

yHOPSAOYMBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB

Co3maBaTh M NPHUMEHATh B AJICKTPOHHBIX TaOJMIIAX
dbopMyibl  UIST  pacuy€TOB € HCIOJIB30BAHUEM
BCTPOCHHBIX apupMETHYECKHIX byHKIUH
(cymmupoBaHMe W TOACUYET 3HAYCHHM, OTBEYAIOIIMX
3aJlaHHOMY YCJIOBHIO, CpeaHee apudMeTHUecKoe,
MOUCK MaKCUMaJIbHOTO U MHUHUMAJIHHOTO 3HAYCHMS),
a0COMIOTHON, OTHOCUTETILHOM, CMEIIaHHOM aapecanun
Hcnonb3oBars 3JIEKTPOHHBIE TaOIHIIBI JUISt

YUCJICHHOTO MOJCIIMPOBAHUSA B MHMPOCTHIX 3aJiadyax U3

Pa3HBIX MPEIMETHBIX 00acTen



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Koxa

1.1

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

HudposasrpaMmoTHOCTD

Kommbrorep — yHHBepcalbHOE BBIYHUCIUTENBHOE YCTPOWCTBO, paboTaroiiee Mo
nporpamme. THUMBI KOMITBIOTEPOB: MEPCOHATBHBIE KOMITBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYHNEepKOMIBIOTEphl.  MoOWIBHBIE  YCTpoWCTBA.  TexHuKa

0€30MacHOCTH U MpaBuiia paboTHl Ha KOMIIBIOTEPE

1.2

1.3

1.4

OcHOBHBIE KOMIIOHEHTBI ~KOMIbIOTEpa U WX Ha3zHaueHue. [Ipormeccop.
OnepatuBHass W [OJTOBpPEMEHHas MaMsTh. YCTPONCTBA BBOJA M BBIBOJA.
CeHcopHBIIl BBOJ, TaTYMKU MOOUJIBHBIX YCTPOWCTB, CPEACTBa OMOMETPUUECKON

aYTeHTI/I(bI/IKaI_II/II/I

Hctopus pa3BuUTHs KOMIIBIOTEPOB M IporpaMMHoro obecriedyenus. IlokoneHus
KoMIbloTepoB.  COBpeMEHHbIE  TEHJIEHUMH  Pa3BUTHUS  KOMIIBIOTEPOB.
Cynepxomnbtotepsl. [lapamnensubie BbrunciaeHus. [lepcoHanbHbIE KOMIBIOTED.
IIporieccop u ero XapakTepUCTHUKM (TaKkToBas YacTOTa, pPa3psSAHOCTD).
OneparuBHas naMath. [lonroBpemMeHHass namsTh. Y CTpOMCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTUBHAs MaMATh KOMIIBIOTEPA, KECTKUN AUCK U
TBEPAOTENbHBIA HAKONWTEIb, IOCTOSHHAs NaMATh CMapTdOHA) U CKOPOCThH

AO0CTyIIa JIA pa3JINYHbIX BUAOB HOCHUTENEeH

[IporpaMmMHOe  oOecrmiedyeHune KoMmmbloTepa. [IpukiagHOoe  MpOrpaMMHOE
obecrieueHue. CucremHoe MPOTpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBasi oxpaHa MporpaMM M JaHHBIX. becriaTtHeie U

ycioBHO-0ectiaTHpienporpaMMbl. CBOOOTHOEITpOrpaMMHOE00eCTIeueHNe

1.5

@aiinel 1 nanku (karanoru). Tumsl ¢aitnoB. CeoiicTBa ¢aitnoB. XapakTepHble
pa3mepsl (aiiJIoB pa3IMyYHBIX THUIOB (CTpaHMIIAa TEKCTa, SJEKTPOHHAs KHMWTa,

¢dotorpadus, 3anuch NECHU, BUCOKIIUII, TOTHOMETPAXKHBIN (PUITEM)

1.6

[Ipunnuner moctpoeHus ¢ainoBeix cucteMm. [lomHoe wums daitna (mankw,

karanora). [TyTe k ¢ainy (manke, karanory)

1.7

daiinoBelii MeHemkep. Pabora ¢ daitnamu u mankamu (Katajoramu): Co3aaHue,

KOIMMPOBaHUE, MepeMellleHne, NepeuMeHOBaHne U ynaajaeHue (aijoB U IManok




(xatanioroB). [TouckdaiinoBcpeacTBaMHONIEPAITHOHHONCHCTEMBI

1.8

ApxuBanus 1ansbiX. Mcnonap30BaHue mporpaMM-apXxuBaTOpOB

1.9

1.10

KommnbrorepHsle BUPYCHI U Ipyrue BpEeJOHOCHBIE ITporpaMMsl. IIporpammel mis

3allIUTBI OT BUPYCOB

O6benHeHne KoMIbioTepoB B ceThb. Ceth MHTEpHET. Beb-cTpanuiia, BeO-cailT.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. [lomck
uHdopManuu o KJIFOUEBBIM cJI0BaM u o U300paXeHHIO.

JlocToBepHOCThUHpOPMAITNH, TTOTyIeHHONM3IHTEpHETa

1.11

CoBpeMeHHbIECEPBUCHIMHTEPHET-KOMMYHUKALIUN

1.12

CereBoil 3THKET, 6230BbIe HOPMBI HH(POPMAIIMOHHOMN STUKU U TIpaBa Ipu pabote

B cetu MaTepHeT. CTpaTernnbesonacHoronoseaeHus B IHTepHeTe

TeopernueckneoCHOBHIMHPOPMATUKA

2.1

Wudopmanus — 01HO U3 OCHOBHBIX MOHITUN COBpEMEHHOM Hayku. MHpopmarus
KaK CBE/ICHUS, NPeJHa3HAYCHHbIE AJIi BOCHPUATHUS 4YeOBEKOM, U MHpopMarus

KaK JJaHHbBIE, KOTOPBIE MOTYT OBITH 00pabOTaHbl ABTOMATU3UPOBAHHON CHCTEMOM

2.2

I[I/ICerTHOCTI) JaHHBIX. Bo03MOXHOCTL OIMCaHUS HCIIPCPBIBHBIX 00BEKTOB H
IponeccoB € NMOMOIINBKO JUCKPETHBIX HAHHBIX. I/IH(I)OpMaI_II/IOHHHC mponeccol —

MPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, TPeoOpa30BaHUEM U Tiepeaadeii TaHHbBIX

23
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2.5

CumBon. Andasut. MouHocTh andaButa. PazHooOpasue S3bIKOB U an(aBUTOB.
EcrectBeHHbIE M (OpManbHbIE S3bIKH. AJ(ABUT TEKCTOB Ha PYCCKOM SI3BIKE.
JiBonunbIii andasut. KoanuecTBo BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOMHAIIWA)
(¢uKCUpOBaHHOM JUIMHBI B JABOMYHOM andasure. I[IpeoOpazoBanue sr060r0
andasuTa K JBOMIHOMY. KomuecTBO pas3iMyHbBIX CJIOB (PUKCHPOBAHHOW JITHHBI B

andaBuTe onpeaenEéHHON MOIIIHOCTH

KonupoBanue cuMBOJIOB OHOTO aidaBUTa C TTOMOIILI0 KOJOBBIX CJIOB B IPYTOM
andasuTe, KOAOBas TaOIUIIA, TEKOTUPOBAHUE

JBonunbiii koxa. IlpencraBneHune HaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JTBOMYHOM aJihaBUTE

2.6

Nudopmanmonnsiii 006EM naHHBIX. BUT — MUHUManbHAs e€IUHUIIA KOJIHMYECTBA

uHpopMaluy — ABOWYHBIA pa3psan. baiit, kunobaiiT, merabanT, ruradait

2.7

CKOpOCTB nepcaayn JaHHBIX. EI[I/IHI/II_II:I CKOpOCTHU TICpCaavyr  JaHHBIX.

HckaxxennenHpopmanuunpuiepeiade

2.8

KomupoBanue texcroB. PaBHoMepHbili ko1. HepaBHoMepHbili koa. KoaupoBka

ASCII. Bocemubutneie koaupoBku. Ilonstue o xoaupoBkax UNICODE.




2.9

2.10

JlekoaupoBaHue  COOOIIEHHH € HCHOJB30BAHHMEM  PABHOMEPHOTO U
HepaBHOMepHOro koaa. UndopmannoHHbiii 00bEM TeKcTa

OObmiee mpexacraBiaeHue O IUGPOBOM MPEACTABICHUH ayJUOBU3YAIbHBIX H
JpyTUX HENpepbIBHBIX NaHHbIX. KogupoBanuensera. L{BeToBbiemonenu. Moenb
RGB. I'myounakoauposanus. [lanmurpa

PactpoBoe u BekTOopHOE mpencTaBiaeHue wu300paxkeHuid. Ilukcenb. Ornenka

MH(POPMAIIMOHHOTO 00BEMA rpaMIeCcKUX TAaHHBIX IJIs1 PACTPOBOTO H300pAKEHHS

2.11

KomupoBanue 3Byka. PaspsaHocTs u 4yacrora auckperusauuu. KomudecTtsBo
KaHainoB 3anmucu. OLEeHKa KOJWYECTBEHHBIX I1apaMETPOB, CBSA3AHHBIX C

IIPE/ICTaBICHUEM U XpPaHEHUEM 3BYKOBBIX (hailioB

WHubopManmoHHBIETEXHOIOTUN

3.1

TekcToBbBIC HAOKYMCHTHBI U UX CTPYKTYPHBIC 3JICMCHTHI (CTpaHI/II_Ia, 8.6321].[, CTpOKa,

CJIOBO, CUMBOJI)

3.2

3.3

TekcToBbI mIpoleccOp — HMHCTPYMEHT CO3[aHUs, pENaKTUPOBaHUSA U

dbopmatupoBanus TekcToB. [IpaBunanadoparekcra

PenaktupoBanue Ttekcta. CBoiictBa cumBojoB. Illpudt. Tumber mpudron
(pyOnensle, ¢ 3aceuykaMu, MoHoOUIMpUHHBIE). I[lomyxupHoe u KypcHBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHMIBl, a03alHBI OTCTYI, HWHTEpBal,

BbIpaBHUBaHUE. CTUIEBOCHOPMATHPOBAHNE

3.4

3.5

CrpyktypupoBanue uHGOpPMAIMM C TIOMOIIBIO  CIHCKOB U TaOJHII.
MmuoroypoBHeBble ciicku. JJo6aBneHne Tabiuil B TEKCTOBBIE JOKYMEHTBI

BceraBka m3o0paskeHM B TEKCTOBbIE JOKYMEHThl. OOTekaHue H300pakeHui

TeKCTOM. BKITtoueHre B TEKCTOBBINA JOKYMEHT JAHarpamMm u GopmyI

3.6

[TapameTpsl cTpaHuubl, HyMmepauusi cTpaHull. JloOGaBieHHEe B JTOKYMEHT

KOJIOHTUTYJIOB, CCBIJIOK

3.7

[IpoBepka mnpaBomnucanus. PacctaHoBka mepeHOCOB. ['0J10COBOI BBOJ TEKCTa.
OnTnueckoe pacrno3zHaBaHue Tekcra. KommnbroTepHslil nepeBoa. Mcnonb3oBanue

cepBucoB ceTu MaTepHET 17151 00pabOTKHM TEKCTa

3.8

3HaKOMCTBO ¢  rpaduyecKUMH  pelakTopaMu. PacTpoBble  pUCYHKH.

Vcnonb3oBaHuerpaguuecKuXnpruMUTHBOB

3.9

Omneparyu  penakTupoBaHus Tpaduueckux OOBEKTOB, B TOM YHCIE LU(PPOBBIX
dororpadumii: M3MEeHEeHUE pasMepa, OOpe3Ka, MOBOPOT, OTpakeHHe, padboTa ¢
obnacTsiMu  (BBIICNICHHE, KONHMPOBAHWE, 3aJMBKA I[BETOM), KOPPEKIHs IIBETA,

SIPKOCTH ¥ KOHTPACTHOCTH




3.10

Bekropnas rpaduxa. Co3ganne BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOTO  Mpolleccopa  WIM  JPYrUX  OporpamMm  (TIPUIIOKEHH).

J106aBNEeHNEBEKTOPHBIXPUCYHKOB B JIOKYMEHTBI

3.11

3.12

[ToaroroBka MynbTUMEAMUHBIX Tpe3eHTanuid. Cnaiin. JloOaBreHue Ha cnaiin

TEeKCTa ¥ u300pakeHuid. PaboTa ¢ HecKoJIbKUMHUCTagaMu

JloGaBrieHne Ha ciaii ay JMOBU3YaIbHBIX JaHHBIX. AHUMAIUs. [ UIIepCChUIKN

8 KVIACC

Kon
1

1.1

1.2

1.3

IIpoBepsiembliidIeMeHTCOIEPKAHUS
TeopeTnueckneocHOBBIMHPOPMATUKU
Heno3uumoHHble U NO3ULIMOHHBIE cUCTEMBI cunciaeHus. AndaBut. OcHOBaHuE.
Pa3BépuyTas ¢gopma 3amucu uucna. IlepeBox B HeCATHUHYIO CHCTEMYy 4HCED,

3alMMCAHHBIX B APYTUX CUCTCMAX CHHUCIICHUA
PumMckasicucremMacuucieHus

JlBonuHas cucrema cuuciieHus. llepeson nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CUCTEMY cuMciieHus. BocbMmepuuHas cuctema cuucienus. [lepeBon
4lycesl U3 BOCBMEPUYHOM CHCTEMBI B JBOUYHYIO M JECATHYHYIO CUCTEMBI U
obparHo. IllectHanuarepuuHas cucrema cuuciaeHus. IlepeBox uumcen w3
LIECTHAAUATEPUYHON CUCTEMBI B JBOWYHYI0, BOCBMEPHUYHYIO U JIECATUYHYIO

CUCTEMBI U 00paTHO

1.4

1.5

Apudmerrueckue onepanuu B IBOMYHON CUCTEME CUUCTICHUS

Jlornueckue  BbICKa3biBaHUsS.  Jlormdyeckue  3HAYeHHMs  BBICKA3bIBAaHMI.
DneMeHTapHbIe W COCTaBHBIE BBICKA3bIBaHWA. JIOTHUECKHE OTepamuu: «n»
(KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «UJIH» (IU3BIOHKLUS, JIOTHYECKOe
CIIO)KEHHE), «He» (Jlorndyeckoe oTpuiianue). [IpuoputeT noruuyeckux onepamnui.
OmnpeneneHre HCTHHHOCTH COCTABHOTO  BBICKA3bIBAaHMS TIPU  H3BECTHBIX

S3HAYCHHUAX UCTHUHHOCTHU BXOOAIIUX B HETO 3JICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BoIpakeHus. [IpaBuiia 3anucu norudeckux BoipaxkeHuil. [loctpoenne

T8.6J'II/H_[ HCTHUHHOCTH JIOTMYCCKUX Bblpa)KGHI/Iﬁ

1.7

Jlorndeckue 31eMeHTEI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMU KOMIIBIOTCPA

ANTrOpUTMBI U IPOTPAMMHUPOBAHUE

2.1

[lonsitue anroputma. McnomHuTenu anropuTMoB. AJITOPUTM  Kak  IIJIaH

yYhpaBJICHUA UCIIOJTHUTCICM




2.2

23

CoiictBa anropur™a. CriocoObl 3aMuCcH aaropuT™Ma (CIOBECHBIN, B BHIE OJIOK-

CXEMBI, TPorpaMma)

AJITOpUTMUYECKUE KOHCTPYKIMH. KOHCTpyKuus «cienoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYEHHOCTb  JIMHEHHBIX  AJTOPUTMOB:  HEBO3MOXKHOCTh
MIPEyCMOTPETh 3aBUCUMOCTD MOCIIEIOBATEIbHOCTH BBIMIOJIHAEMBIX JEHCTBHUIl OT

HUCXOAHBIX JAHHBIX

24

KOHCprKI_II/IH «BCTBJICHHUC): IIOJIHAA M HCIIOJHAasA q)OprI. Bremmonnenue u
HCBBIIIOJIHCHHUE YCIOBUA (I/ICTI/IHHOCTB H JOXHOCTB BI)ICKaSBIBaHI/IH). HpOCTI)Ie u

COCTaBHBICY CJIOBHA

2.5

2.6

KOHCTPYKIII/ISI (IIOBTOPCHHUEC»: HHUKJIBI C 3aJaHHBIM YHUCIOM HOBTOpeHHfI, C

YCJIOBHUECM BBIIIOJIHCHU, C HepeMeHHOﬁ OHUKJIa

PazpaGotka 111 (GOpMaIbHOrO HUCHOJHUTENS aIrOPUTMaA, HPUBOASIIETO K
TpeOyeMoMy pe3ylbTaTy TpU KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C MCIOJIB30BAHWEM IMKIOB M BETBICHUM JUIS
ynpaBieHus (OpPMaJIbHBIMM  HCHOJHUTEISIMU. BBINONHEHHE  aJIrOpUTMOB

BpPYUYHYIO U Ha KoMIbloTepe. CUHTaKCHUYeCKUE U JIorThyeckue ommnoku. OTKa3pl

2.7

Azpik  mporpammupoBanust  (Python, C++, Java, C#, IlIxonbHbIii
ANTOPUTMUYECKUN S3bIK). CucremanporpaMMHpPOBaHUSL:

peIaKTOPTEKCTAIIPOrpaMM, TPAHCIIATOP, OTIATUUK

2.8

2.9

2.10

HepeMeHHaﬂ: THUII, WM, 3HA4YCHUC. HGHBIG, BC€HICCTBCHHBIEC W CHMBOJIBHBIC

NIEPEMCHHBIC

OnepaTop IMpucBavBaHUs. ApI/I(I)MeTI/ILIeCKI/Ie BBIPAXKCHUSA W TOPAAOK HX
BBIYHCIICHHUA. Onepaum/l C ICIBIMHU YHCIIaMU. LNECJIOYUCICHHOC ACIICHUEC, OCTAaTOK

OT ACJICHUA. HpOBCpKa ACIIUMOCTH OJHOI'0O IEJIOr0 Yrcyia Ha APYyTroc

BerBnenus. CocraBHble YyCIOBHS (3allUCh JIOTMYECKMX BBIPAKEHHH Ha
M3y4aeMoM S3bIKe MporpaMMmupoBanus). HaxoxaeHne MUHUMyMa 1 MaKCUMyMa
U3 JIBYyX, TpEX MW 4YETBIpEX 4Yucel. PemeHuekBaapaTHOrOypaBHEHUs,

HMCIOIICTOBCIICCTBCHHBICKOPHU

2.11

I[I/IaJ'IOFOBaH OTJIaJKa IporpaMm: nmomaroBo€ BBIITIOJIHCHUEC, IIPOCMOTP 3HAYCHUH

BCJIMYHH, OTHa)IOLIHBIﬁ BBIBO/I, BI)I60p TOYKH OCTaHOBA

2.12

uxn ¢ ycnoBuem. AnroputMm EBKiMza i1t HaxoKIeHUsI HAUOOJIBIIIErO O0IIeTo
JCIINTCIISL ,Z[ByX HaTypaJIBHI:IX YHUCCII. P2136H€HI/IC 3alluCHu HaTypaHBHOFO yucliia B
MO3UIIMOHHOM CHUCTEME C OCHOBAaHMEM, MEHbIIUM WM paBHbIM 10, Ha

OTAeNbHbIE IU(PHI




2.13

2.14

2.15

[ukn ¢ nepemMeHHON. AJITOPUTMBI IPOBEPKU AECITUMOCTU OJIHOTO LIEJIOr0 YHuclia

Ha JIpyroe, MPOBEPKU HATYPAIBHOIO YHCIIa Ha IPOCTOTY

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[TocumBonpHast 00paboTka cTpok. [loacdyér 4acTOTHl MOSBICHUS CHUMBOJA B
cTpoke. BerpoenHblepyHKIMUII00paOOTKUCTPOK

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl AITOpPUTMA TPU 33JaHHOM
MHOJKECTBE BXOJIHBIX JAHHBIX, OINPEACICHHEC BO3MOXKHBIX BXOJHBIX JTaHHBIX,

MPUBOIALINX K JAHHOMY pe3yibTary

9 KJIACC

Kon

1.1

IIpoBepsiembliidjieMeHTCONEPKAHUSA

[{udpoBasirpaMOTHOCTb

I'moGanphas cetb Wutepner. [P-agpeca y3moB. CereBoe XpaHEHHE HJaHHBIX.
MeTop! MTHIMBUAYTEHOTO W KOJUISKTUBHOTO Pa3MEIICHUS HOBOK MH(OPMAIIUHU B
WNHurepnere. bospineianubie (MHTEpHeT-TaHHbIE, B

YaCTHOCTHIAHHBIECOIUATTbHBIXCETEH )

1.2

1.3

[Tonarue 006 wuHPOpPMAIMOHHONW O0€30MacHOCTH. YTPO3bl HH(YOPMAIMOHHOM
0e30MacHOCTH TIpH padoTe B IMIOOAIBHON CETH U METOJbI MPOTHUBOICHCTBUS HM.
[IpaBuna 6e3omacHoi ayTeHTH(UKAIMU. 3alUTa JIUYHON HHGOPMAIMHN B CETH
WNurepner. be3omacHele cTpareruum  moBeneHuss B ceth  MHTepHer.
[IpenynpexxneHue BOBIEUYEHUS B JCCTPYKTUBHBIE M KPUMHUHAIBHBIE (HOPMBI

CEeTeBOI aKTUBHOCTHU (KMOEpOYJUIMHT, (PUILUHT U Ipyrue GopMbl)

Buner nesrensHoctn B MHTepHeTe. MHTEpHET-CEPBUCH: KOMMYHHUKAIlMOHHbIE
CEpBHCHI (MMOYTOBas CiIyk0a, BUACO-KOHPEPEHII-CBA3b U APYTUE), CIPAaBOUHBIE
CiIy>)kObl  (KapThl, paclucaHusi M JIpyrue), IOUCKOBBIE CIYXKObI, CIy»KObI
OOHOBJIEHMSI TMPOTpaMMHOro obecrieyeHUs: U JApyrue ciayxkObl. CepBHUCH
rocyJapcTBeHHbIX — ycuyr. OOnaunble XpaHwiuma JgaHHbIX. Cpezacrta
COBMECTHOM  pa3pabOTKH JOKyMeHTOB (oHiaiiH-o¢ucel). IIporpammuoe
o0ecrieyeHHe Kak BeO-CepBHC: OHJIAfHOBBIE TEKCTOBbIE U Tpaduueckue

PENaKTOPBI, CPEMbI pa3padOTKH MPOTpaMM

TeopeTnueckneoCHOBBIMH(POPMATUKU

2.1

Mogenb. 3amauu, pemraeMble ¢ MOMOIIBIO MojenupoBanus. Kiaccudukanum

Mozeneld. MarepuanbHble  (HaTypHbIE) W WH(POPMAIMOHHBIE  MOJICIIH.




HenpepeiBHble 1 guckperHble monenu. Mmuranmonneie monenu. Mrpossie
mogenu. OneHka COOTBETCTBHSL MOJENIU MOJEIMPYEMOMY OOBEKTY M LEIsIM

MOACIINPOBAHUA

2.2

Tabmuunsle Moaenu. Tabauma Kak mpeCcTaBIeHUE OTHOLICHHS

23

24

2.5

ba3er nmannbix. OTOOp B Tabiuie CTPOK, YIOBIETBOPSIONIUX 33aJaHHOMY

YCJIOBUIO

I'pa¢. Bepmuna, pebpo, myTs. OpHEHTHPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpader. nmua (Bec) pebpa. BecoBas marpumna rpada. JnuHa mytH MexIy
BepiirHaMu rpada. Ilouck ontumansHoro nmytu B rpade. HauanpHas Bepiimna
(MCTOYHMK) ¥ KOHEYHas BepmruHa (CTOK) B OPHEHTUPOBAHHOM rpade.
BrruncnenmexonuyecTpamyTeil B HapaBieHHOMAaMKINYecKoMrpade

Hepeso. Kopenb, Bepmmna (y3en), auct, pedpo (mayra) nepesa. Boicora nepesa.
[onnepeso. Ilpumepsl wucnonb3oBaHusl JAepeBbeB. llepebopBapuaHToB ¢

HIOMOIIBIO/ICpEeBa

2.6

2.7

[lonatue wmaremMaTHyeckOW MoOJETW. 3aJaud, peuiaeMble ¢ MOMOIIBIO
MaTeMaTU4YECKOro (KOMITBIOTEPHOTO) MOJEIUPOBAHUS. Otnuune
MaTeMaTU4eCcKOW MOJENM OT HaTypHOM MOJEIM W OT  CIIOBECHOIO

(JuTepaTypHOro) onucaHus o0beKTa

OTalbl KOMIIBIOTCPHOI'O MOACIUPOBAHUA: IIOCTAHOBKA 3aJadd, ITOCTPOCHUC
MaTeMaTH4IeCKOMH MOICIH, nporpamMmMHas pcainursanus, TECTUPOBAHUC,
MMPOBEACHNUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, aHAJIU3 C€ro pPe3yJIbTaTOB,

YTOYHCHUC MOJCIIN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Paz6buenne 3amaun Ha nonzagauu. CocTaBlIeHHE alrOPUTMOB U IPOTPAMM C
UCIIOJIb30BAaHUEM BETBJIICHUH, LUKIOB U BCIIOMOTATENIbHBIX aJTOPUTMOB ISt

YHpaBJICHUA UCIIOJHUTEIIEM NIIW APYTUMHA UCITIOJIHUTCIIAMU

32

Tabnuunple BenuuuHbl (MaccuBbl). OmgHOMEepHBIE MaccuBBL. CocTaBlIeHHE H
OTJIafIKa TIpOTrpamMM, pEATH3YIONIUX  THUIIOBBIE  aJTOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCIOBBIX MAacCHUBOB, Ha OJHOM H3 SI3bIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackanp, Java, C#, IllkonpHbIi AnTOpUTMUYECKHHA S3BIK):
3all0JIHEHUE YHUCJIOBOTO MAacCHBA CIIyYaWHBIMU YHCIIaMH, B COOTBETCTBUH C
dbopmyoil miau myTEM BBOJIA YMCETI, HAXOXKIEHWE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOUCK 3aJITaHHOTO 3HAYEHUSI B MACCUBE, MOJICUET 3JIEMEHTOB MacCHUBa,
YIOBJIETBOPSAIONIMX  3aJaHHOMY  YCJIOBHUIO, HAXOXIEHUE MHUHHMAIbLHOIO

(MakcuMalbHOTO) 3NIeMeHTa MaccuBa. COpTHPOBKaMaccHBa
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OO6paboTka MOTOKAa [JaHHBIX: BBIYMCICHHE KOJHMYECTBA, CYMMBI, CPEIHETO
apu(METHYECKOro, MUHUMAJIBHOTO M MaKCHUMAaJbHOI'O 3HAUEHHs 3JIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIOBHUIO

3.4

4.1

VYnpasnenne. Curnan. OOpaTtHas cBsi3b. [lomydeHne cUTHaNOB OT LU(BPOBBIX
JaTYMKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka U jpyroro). Ilpumepsr
HCIIOJIb30BaHUA  IIPUHIIUIIA 06paTHOI>'I CBjA3M B CHCTCMax  YIPaBJICHUA
TEXHHYECKHMMH YCTpOICTBAaMHM, B TOM 4YHCIe B poOoToTexHHKe. [Ipmmepsr
pPOOOTU3UPOBAHHBIX CUCTEM (CHCTEMA YIIPABJICHUS IBUJKEHUEM B TPAHCIOPTHOM
CHCTeMe, CBapodyHas JIMHUS aBTO3aBOJA, aBTOMAaTH3MPOBAHHOE YIIPABJICHUE
OTOIUICHHEM JIOMa, AaBTOHOMHAsi CHCTEMa YIMpPaBJICHUS TPAHCIOPTHBIM

CPEICTBOM U JPYTHE CUCTEMBI)
HubopMalinoHHBIETEXHOIOTHH

[Tonstue 06 3MeKTPOHHBIX Tabaunax. THUObl JAHHBIX B siU€HKaxX 3JIEKTPOHHOMN
tabinuupl. Penakruposanue u ¢popmatupoBanue Tadiul. BerpoenHble pyHKIMU
JUId TIOMCKAa MAaKCHUMyMa, MMHHUMYMa, CyMMbl U CPEIHEro apu(pMETHUYECKOro.
CoptupoBka JaHHBIX B BbIEIEHHOM Juana3zoHe. llocTtpoenue auarpamm
(rucrorpamma, KpyroBas quarpamma, TOYEYHAsI quarpamma).

Bri6opTunanuarpaMmsl

4.2

[TpeoOpaszoBanue opmyn npu komnupoBaHuu. OTHOCHTENbHAs, aOCONIOTHAS U

CMCIIaHHasg aapecauns

4.3

4.4

VYCIOBHBIE BBIYHCICHHS B 3JIEKTPOHHBIX TabOiumax. CyMMHUPOBaHHE M TOJICUYET
3HAuEHUH, OTBEUAIOITNX 3aJJaHHOMY YCIIOBHIO.
O6paboTka0oIBIIMXHAOOPOBIAHHBIX. UucrieHHOEMOeIUPOBAHNE B

3J'ICKTpOHHBIXTa6J'II/II_[aX

Posip MH(OPMAIIMOHHBIX TEXHOJOTHM B pa3BUTHM 3KOHOMHMKH MHpA, CTpPaHHI,
pernoHa. OTKpbIThle oOpa3oBaTenbHble pecypchl. IIpodeccuu, cBsizaHHbIE C
uHpOpMAaTUKON W MH()OPMAIMOHHBIMU  TEXHOJIOTUSIMHU:  BeO-AM3aiiHep,
IPOrPaMMUCT,  pa3pabOTUMK  MOOWIBHBIX  MPWIOKEHUH, TECTHPOBIIUK,
ApPXUTEKTOp TMPOrPaMMHOI0 OOecHeueHHsl, CIEHUATUCT MO aHAIU3y JaHHBIX,

CHUCTEMHBIN aJIMUHUCTPATOP



IMPOBEPSIEMBIE HA OI'D 1O UH®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

KoanposepsiemororpedoBannst

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM
pe3yJabTataM 0a30BOr0 YPOBHS OCBOEHMSA
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
OCHOBHOT'0 00111er0 00pa30BaHMs HA OCHOBeE
oroc

1.1

1.2

3HaTh (MOHUMATB)

Brnagenre OCHOBHBIMHM MOHSATHSAMH: HH(OpMarus,
nepefada, xpaHeHue u oOpaboTka uH)OpMaIuu,
QITOPUTM, MOJETb, UU(POBOH MPOAYKT M HX
WCIOJIb30BAaHUE  JUIsl  pEelIeHHMs]  Y4YeOHbIX U

INPAaKTUYICCKUX 3ada4

Bnanenune noHsATHAMU: BBICKA3bIBAHUC, JIOTMYCCKaA

ornepanus, JOrH4eCKOC BbIPAKCHUC

Ymers

2.1

YMeHue onepupoBarth €AMHULAMH  U3MEPEHUSA
nH(OPMALIMOHHOTO 00BEMa M CKOPOCTH Tepeaadu

JaHHBIX

2.2

YMeHue 3anuchiBaTh U CPABHUBATH LIEJIBIE YHCIA OT
0 mo 1024 B pa3nuyHBIX MO3UIMOHHBIX CHUCTEMAX
CUHCIICHUS C OCHOBaHUAMHU 2, 8, 16, BBIIOIHITH

apupMeTHIECKHUE OTIepAIlMH Ha/l HUMH

23
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YMeHue KoaupoBaTh U JI€KOJUPOBATH COOOIICHUS
[0 3aJaHHBIM @IpaBWJIaM; I[IOHUMAHUE OCHOBHBIX
MPUHIIMIIOB KOJWPOBAHUSA MH(POPMAIUN Pa3TMYHON
MPUPOJIBI: TEKCTOBOM, rpadhudecko, ayino

YMeHue 3anuchiBaTh JIOTMUECKHUE BBIPAKEHUSA C
WCIOJIb30BAHUEM  JU3BIOHKIHMH, KOHBIOHKIMHA U
OTPULIAHUS, OINPEAEIATh HCTUHHOCTb JIOTUYECKUX
BBIPAKCHUH, €CIIM M3BECTHBI 3HAYCHHMS MCTUHHOCTU
BXOJSIIIMX B HETr0 NEPEMEHHBIX, CTPOUTH TAOJIMUIIBI

UCTUHHOCTHU JJIA JOTHYCCKUX BBIpEl)KeHHI;'I;




2.5

3aIIMCbIBATh JIOTUYCCKHUEC BLIPAKCHHA Ha U3y4YaCMOM

SA3BIKE IIPOTrpaMMHUPOBaHUA

YMeHHe COCTaBiATh, BBIIOJHATh BPYYHYHO M Ha
KOMIIBIOTEpE HECJIOXKHbBIE QITOPUTMBL  JUIS
YIPaBJICHUS VCIIOJIHUTEIISIMU (Yepenarixa,
UepTéXHUK W Jpyrue); co3gaBaTh U OTIAKHUBATh
MIpOrpaMMbl Ha OJIHOM u3 SA3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java,
C#, IlkonbHbii  AnroputMmuueckuii  SI3BIK),
peain3yronue HECIO0KHbIE aIrOpPUTMbI 00pabOTKU
YHUCJIOBBIX JaHHBIX C MCIOJb30BAaHUEM LIHMKIOB M
BETBJIICHWH; yMeHHE  pa30uBaTh  3aadyd  Ha
M0oA3aJa4M, HUCIOJIb30BATh KOHCTAHTHI, I€PEMEHHBIE
U BBIPAKEHUS PA3IMYHBIX THUIOB (YHUCIIOBBIX,
JIOTUYECKHX, CUMBOJIbHBIX); aHaJIN3UPOBATh
MPENJIOKEHHBI  IrOPUTM, ONpPENENsTh, KaKHe
pe3ysbTaThl BO3MOXHBI IIPU 3aJlaHHOM MHOXECTBE

UCXOOHBIX 3HAUECHUI

2.6

YMmenue 3anmucarb Ha HN3ydacMOM SA3BIKE
nporpaMMHUpPOBaHUA AJITOPUTMBI IMPOBEPKHU
ACIIUMOCTH OAHOTO MEJOIro 4YucCjia Ha ApYyroc,
NPOBEPKHU HATYpAJIbHOIO 4YHCJIa Ha MPOCTOTY,
BBIJICIICHUA HI/I(i)p M3 HATYpaJbHOI'0 4YHCJia, IMOUCK
MaKCUMYMOB, MHUHUMYMOB, CYMMBI YHCI0BOM

IOCICJ0BATCIbHOCTH

2.7

Bnanenue yMEHUEM OPUEHTHUPOBATHCSA B
HepapXUuecKord CTPYKType ¢GalIoBOM CHCTEMBHI,
pabotate c (aiioBOil cHUCTEMOI MEepPCOHAIBLHOTO
KOMITBIOTEPA C HCIOJIb30BAHHEM TIpaduuecKoro
uHTepdeiica, a MMEHHO: cO3/aBaTh, KONHPOBATH,
nepemMeniaTb, MEPEHMEHOBBIBATh,  YIAAIATH U

apXUBHPOBATH (ailsIbl U KaTaJOTH

2.8

Bnanenue ymeHusMM M HaBBIKAMHM MCIIOJIb30BAHMS
MH(OPMALIMOHHBIX u KOMMYHHKAI[HOHHBIX

TEXHOJIOTUI ISl TOMCKa, XpaHeHHs, o0paboTku u




2.9

2.10

nepegayd M aHajgu3a  pas3iiMYHBIX  BUJOB
nHpopmauu

YMeHnue BIOUpaTh Criocod NMpeACcTaBIeHUs JaHHbBIX B
COOTBETCTBUU C IOCTaBJICHHOU 3adauel (TaONMuUIIbI,
CXeMbl, TpaduKy, JUarpammbl) C HCIOJIb30BaHUEM
COOTBETCTBYIOIINX POrpaMMHBIX CpEeJICTB

00paboOTKH JaHHBIX

YMmenue  Qopmanu3oBaTh M CTPYKTYPHPOBATH
MH(OPMAIIHIO, HWCIIOJIB3YSl JJICKTPOHHBIC TaOIHUIIBI
Ui 00pabOTKH, aHATTM3a U BU3YAIM3alUU YHCIOBBIX
JaHHBIX, B TOM YHCJC C BBIICICHHEM JHAaIa30Ha
TaOMUIBI ¥ YNOPSIOYMBAHUEM (COPTHUPOBKOI) €ro

OJICMCHTOB, YMCHHC INPHUMCHATHL B JJCKTPOHHBIX

TabnuIax dbopMyibI TUTS pacuéToB c
HUCIIOIb30BaHUEM BCTPOCHHBIX GbyHKIUH,
a0COJIFOTHOM, OTHOCHUTEIBHOM, CMeEIIaHHOM

aapecanrun, HCIOJIb30BAaTh JSJICKTPOHHBIC Ta6J'II/IHI>I
IJIdL YUCJICHHOIO  MOACIIMPOBAHUA B IMPOCTBIX

3a/1a4ax U3 pasHbIX MPEIMETHBIX 00acTe



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
ITO HTHO®OPMATHUKE

Kon

H#HHPar####1.1

IIpoBepsieMbliidIeMeHTCOIEPKAHUS

HudposasrpaMmoTHOCTD

@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 mamok (karaigoroB). Tumbl aitmoB. CBoiicTBa (haiiios.
QaitnoBelii Menemkep. Ilouck ¢aiinoB cpeacTBamu omnepanoOHHON

CHUCTCMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuia,
BeO-caiit. CtpykTypa azpecoB Beb-pecypcoB. bpayzep. Ilouckossie
cuctemsl. Ilomck HHq)OpMaHI/II/I II0 KJIKYCBBIM CJIOBaM H IIO
n3obpaxenuto. JloctoBepHOoCcTs UWHGOpPMAIMK, TOJYYECHHOH U3

Hurepuera. [P-anpeca y310B. CeTeBoe XpaHEeHUE JaHHBIX

TeopeTnueckneoCHOBBIMHPOPMATUKU

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
(bUKCUpPOBaHHOM JJIMHBI B al(aBUTe ONpeIeIEHHON MOLTHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(paBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JpyroMm aindasure, KogoBas Tabnuua, nekoauponanue. Koaguposanue
TekcToB. PaBHOMepHBI kKof. HepaBHOMepHbIi ko. Konuposka ASCII.
Bocemubutabie komaupoBku. [lonsatue o xkomupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € HCIIOJIB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMEpHOTOo Koaa. MHpOpMaIMOHHBIHOObEMTEKCTA

2.2

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

nH(pOpMaMOHHOTO 00bEMa MaHHBIX. but, 6aiiT, kumobalT, Merabair,
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rUrabairT. CxopocThIiepe1aun/IaHHbIX.

EnununpickopocTuriepegaun1aHHbIX

KomupoBanue mBera. llBetoBeie momenu. Monens RGB. I'mybuna
koxuposanus. Ilanutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcensb.
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

Y XpaHEHUEM 3BYKOBBIX (paiiioB

2.5

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

PumMmckasgcucremacuyucieHus

2.6

2.7

JlBonuHas cucreMa cuucieHus. [lepeBo Lenslx 4ncen B mpeenax or
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. llepeBox 4ncen W3 IIECTHAAUATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/ICOHepaI_II/II/I B JBOMYHOMCHCTEMECUHMCICHHUS

Jlornueckue BbICKa3bIBaHUs. Jlornueckue 3HAUYEHMsI BbICKA3bIBAaHUMU.
BHGMCHTapHI)Ie M COCTaBHBIC BBICKa3bIBaHUS. Jlormueckne Oorcpannu:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHUE), «WI» (AU3BIOHKIIUSA,
JIOTUYECKOE CIIOKEHHE), «Hey (oruueckoe oTpuuianue). [Ipuopurer
Joruueckux omnepauuid. OmnpeneneHue HUCTUHHOCTH — COCTaBHOIO
BBICKa3bIBaHMs, €CJIM HM3BCCTHBI 3HAYCHHUA HMCTHHHOCTH BXOIAIIHUX B
HEro JJIEMEHTapHbIX BbICKa3bIBaHUU. Jlormueckue BBIpAKEHUSI.
[IpaBuna 3amucu JOTHYECKUX BhIpaxeHud. IloctpoeHue TabmuIl

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

2.11

Urposeie mogenu. OueHka afeKBaTHOCTU MOJEIU MOJAEIUPYEMOMY

O6’beKTy " OeJIsIM MOJCINPOBAHUA

Tabnmuunbie Monenu. Tabnuia kKak mpeacTaBiIeHUe OTHOMICHHS. ba3bl
nanHelx. 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
(cTox) B opueHTHUpOBaHHOM Tpade. BrruucieHunekonanuecTBanyTeid B

HampaBJICHHOMALUKINUeCKoMrpage

2.12

Hepeso. Kopens, BepmmHa (y3en), muct, pedpo (ayra) nepesa. Beicora
nepeBa.  I[lommepeBo.  Ilpumepbl  HMCHONB30BaHHUS  JCPEBBEB.

[TepeGopBapuaHTOB ¢ ITOMOLIBIOIEPEBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

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

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

BrInonHeHneanropuTMOBBPYUYHYO U HAKOMITBIOTEPE

3.2

A3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpOBaHHUS:  pPENAKTOpP  TEKCTa  IIporpamw,
TPaHCIIATOP, OTIAJYHK.

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

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAKEHUSI U TMOPSIOK
ux BbluHciaeHUSA. Onepanuy C LENbIMH YHUCIAMHU: ILEJIOYHUCICHHOE
JeJICHHEe, OCTaTOK OT aeneHus. Bersnenus. CocTaBHbIE yCIIOBUSA
(3amuch  JIOTMYECKMX  BBIPQKEHMM  HA  HM3Yy4aeMOM  SI3bIKE
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 ¢ OCHOBAaHHMEM, MEHBIIMM WU 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)
nepemeHHble. [locumBosibHas o0paboTka crpok. Iloncuér uacToThl
MOSIBJICHUSI CHUMBOJIA B CTpOKE.

BcerpoennbiepyHKIIMHATII00paOOTKUCTPOK

OHpe,[[eJ'ICHI/Ie BO3MOJHBIX PE3YyJIbTATOB pa6OTLI ajiropurMa 11pu
JaHHOM MHOKCCTBEC BXOAHBIX HOAaHHBIX, OHNPCACICHUEC BO3MOXHBIX

BXOJAHBIX JAHHBIX, TPUBOJANINUX K JAHHOMY pPC3YyJIbTATy

Tabmuunble  BenmuuuHbl  (MaccuBbl).  OJIHOMEPHBIE  MACCHUBBHI.
CocraBneHue U OTIaJKa WPOrpaMM, pPEATU3YIONUX TUIIOBHIC
aNrOpUTMbI 00PAOOTKH OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJIHOM
3 s3bIKOB mporpammupoBanust (Python, C++, Ilackans, Java, CH#,
IkonpHBIH ~ ANTOpUTMUYECKHH  SI3bIK): 3amOTHEHHE YHUCIOBOTO
MaccuBa CIIy4allHBIMH YHCJIaMU, B COOTBETCTBUHM C (OPMYJIONW WU
NyTéM BBOJA YHCEN, HAXOXIEHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MONCK 3aJJaHHOTO 3HAYSHUS B MACCHBE, IOJICUET DJIEMEHTOB
MACCHBa, YJOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO, HAXOXIECHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpEeIHEro apuMeTHIECKOTO, MHUHHUMAaJIEHOTO u
MaKCHMaJIbHOT'O 3HAUYCHUSA DJIEMEHTOB MOCJIEIOBATEILHOCTH,

YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIIOBHIO

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 YHCJI€ B POOOTOTEXHUKE

WHupopManMoHHBIETEXHOIOT N

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 a03aneB: TpaHHIBI, a03alHBId  OTCTYI, HWHTEPBAa,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmaTupoBaHUE.
CrpykrypupoBanre WHOOPMAIMK C IOMOIIBIO CIIHCKOB ¥ TaOJIHII.
MHuoroypoBHeBble cnucku. JloOGaBneHne TabnMIl B TEKCTOBBIC
JIOKyMEHThI. BcraBka W300paKeHHA B TEKCTOBBIE JOKYMCHTHI.
OOtexkanne wu300pakeHUH TEKCTOM. BxitoueHne B TEKCTOBBIN
JOKYMEHT Jauarpamm, (popMmyJi, HyMepaluu CTPaHUI], KOJOHTHTYJIOB,

CCBUIOK U JPYTUX AJIEMEHTOB

4.2

43

PactpoBbie pucynku. Mcnonb3oBanue rpapuueckux NpuMUTHBOB.

Onepauuu penakTUpoBaHUs TIpaduuecKux OOBEKTOB, B TOM YHCIE
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 (MPUITIOKEHH ).

J106aBIE€HNEBEKTOPHBIXPUCYHKOB B JIOKYMEHTBI

[ToarotoBka MynbTUMeIUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBienue Ha
ciaiiin Texkcra W u3obOpaxeHui. Pabora ¢ HECKONBKUMU CllaiijaMu.
JloGaBinenne Ha claid ayAMOBU3YalIbHBIX MJAaHHBIX. AHHMMAIIHS.

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 BBIJCIEHHOM jauamna3oHe. IlocTtpoenue
auarpaMMm  (TUCTOrpamma, — KpyroBas — AuarpaMma,  TOuY€4Has
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

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

VYciioBHBIE BBIYUCICHHUS B 3JIEKTPOHHBIX Tabnumax. CyMMHUpoOBaHUE H
noAcyéT  3HAYCHMH, OTBCUAIOIIMX  33/[aHHOMY  YCIJIOBHIO.
O06paboTkabonpIMXHA0OOPOBIAHHBIX. UHMCICHHOEMO/IEIMPOBAHUE B

3J'ICKTpOHHBIXTa6J'II/IHaX




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






