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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0OQ, a Taxxke dhemepanpbHOU paboyeit MporpaMMbl BOCITUTAHUS.

[IporpaMmma 1o wuHpoOpMaTHKEe HAET NPEACTABICHUE O IIeNAX, OOIIel
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CpPEICTBAMHU
uHpopMaTUKd Ha 0a30BOM YpOBHE, yCTaHaABJIMBAET 00s3aTeIbHOE MPEIMETHOE
coJiep>KaHue, MPEyCMAaTPUBAET €ro CTPYKTYpUPOBAHUE TI0 pa3jiejiaM U TeMaM.

[Iporpamma o nHpoOpMaTHKE ONpPEIEISeT KOJTMUECTBEHHbIE U KAUYECTBEHHBIE
XapaKTEPUCTUKU YU4EOHOro Marepuaia JJisl KaxJoro roja u3y4eHusi, B TOM YHCIIe
JUISL COJEPKATEIbHOTO HAMNOJHEHUS Pa3sHOTO BHUAA KOHTPOJS (IMIPOMEKYTOUHOU
aTTeCTaluu oOyyJaronuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCy/IapCTBEHHO UTOTOBOM aTTeCTAIUN).

[Iporpamma 10 uH(pOPMATUKE SBISETCS OCHOBOM i1 COCTaBJICHUSA
aBTOPCKUX YUEOHBIX MPOTPaMM, TEMATUUECKOTO TUIAHUPOBAHUS KypCa YUUTETIEM.

[ensMu u3ydeHuss UWHGOPMATUKA HA YpPOBHE OCHOBHOTO  OOIIETO
00pa30BaHUsI ABJIAIOTCS:

(GbopMHpOBaHWE OCHOB MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKu HHGOPMATHUKH, JOCTUKEHHUSIM HAyYHO-TEXHUYECKOTO
mporpecca M OOIIECTBEHHOM MPAKTUKH, 3a CUET pPa3BUTHS NPEICTaBICHUUA 00
uH(pOpMAIUU KaK O Ba)XKHEHIIIEM CTPATETUYECKOM PECypce Pa3BUTHS JHUYHOCTH,
rocyJapcTBa, oOIIecTBa, IOHUMAHUA POJU HWHOOPMAIIMOHHBIX TMPOIECCOB,
MH(POPMAIIMOHHBIX PECYPCOB U HUH(POPMAITMOHHBIX TEXHOJOTUA B YCIOBHUAX
undpoBoil TpaHchopmauu MHOTUX chep )KU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieueHrne YCJIOBUM, CIHOCOOCTBYIOIIMX PA3BUTHIO aJITOPUTMUYECKOTO
MBIIJICHUS KaK HEOOXOIUMOTO YCIIOBUSA MPOGECcCHOHATBHOU JeATETbHOCTH B
COBPEMEHHOM HMH(GOPMAIIMOHHOM OOIIECTBE, MPEANOIaramllero cnocoOHOCTb
oOyuyarorierocss pa3OMBaTh CIOXKHBIE 3aJayd Ha 0OoJiee MPOCThIE TOA3aJayH,
CpaBHUBATh HOBBIE 3a/1a4y C 3aJa4aMy, pEHIEHHBIMU paHee, ONPENeIATh [ark 1Jis
JIOCTUKEHUS pe3yJibTaTa U Tak Jajee;

dbopMHupoBaHUEe U PaA3BUTHE KOMIIETCHIIUA OOyYalomuxcs B o0mactu
WCIIOJI30BaHUsl MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHUCIIC
3HAaHWM, YMEHUW W HABBIKOB paboThl C¢ HHPOpMALMEH, MpOrpaMMUPOBAHUS,
KOMMYHUKAIIIM B COBPEMEHHBIX IHU(PPOBBIX Cpelax B YCIOBUAX OOECICYCHUS
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YYaIoIerocs;

BOCITUTAHWE OTBETCTBEHHOTO M M30MPATEIHLHOTO OTHOIICHHS K HH(POPMAIUH
C y4€TOM MPABOBBIX U 3TUYECKUX ACIEKTOB €€ pacinpoCTpaHEHUs, CTPEMIICHUS K



OPOAODKEHHUIO 00pa3oBaHusi B 00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUHA U
CO3UJATCIIBHON JEATEIHPHOCTH C TPUMEHEHHUEM CPEACTB WH(OOPMAITMOHHBIX
TEXHOJIOTUH.

NudopmaTuka B 0CHOBHOM 0011eEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBL, H3ydarouieu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHbIE  00JIaCTU  NpPUMEHEHHs]  UHMOPMATHKU, TMPEXKAE  BCEro
uH(OpPMAIMOHHbIE TEXHOJOTUH, YIPABICHUE U COIIMANBHYIO CPEpY;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep HWHQOpMaTUKU U HUHPOPMALMOHHOU
NEATeTLHOCTH.

W3yuenne wH(DOpMATHKH  OKa3bIBa€T CYIIECTBEHHOE  BIMSHHE  Ha
dbopMHpoBaHUEe MHPOBO33PEHUSI OOYUaIOIIETOCs, €ro KU3HEHHYIO IO3UIIMIO,
3aKJ1aJbIBAa€T  OCHOBBI  TOHMMAaHWUS  TPUHIUIOB  (QPYHKIIMOHHUPOBAHUS U
WCITOJIB30BaHUS MH()OPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOIUMOTO MHCTPYMEHTA
MPAKTUYECKA JIFOOOW JEATeTbHOCTH W OJHOTO W3 Hambosiee 3HAYMMBIX
TEXHOJIOTUYECKUX  JIOCTH)KEHWW  COBPEMEHHOW  UUBWIM3auuMu.  MHoOrue
MPEIMETHBIC 3HAHUSI U CIIOCOOBI JEATEIbHOCTH, OCBOECHHBIE O0YYAIOIIUMUCS MPHU
U3y4eHUU MHGOPMATUKHU, HAXOST MPUMEHEHUE KaK B paMKax o0pa3oBaTeIbHOTO
mporecca, TaK U B WHBIX JKHU3HEHHBIX CHUTYAIUSX, CTAHOBATCS 3HAYMMBIMHU JIJIS
dbopMHpOBaHUS KAaYECTB JIMYHOCTH, TO €CTh OPHUEHTHUPOBAHBI Ha (POpMHUpPOBAHHE
MeETaIpeAMETHBIX U JINYHOCTHBIX PE3YyJIbTaTOB OOYUCHHUS.

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

MOHUMAaHUE TPUHIUIIOB YCTPOHCTBA H (QYHKIHOHUPOBAHHS OOBEKTOB
IU(QPOBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHH W TEHICHIIUAX Pa3BUTHS
uH(pOopMaTHKHU TTeproia udpoBoit TpaHchopMaIiu COBpEMEHHOTO 00IIIeCTBa;

3HAHMS, YMEHHUS W HaBBIKM T'PAMOTHOM 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 TOCTPOCHUS AJITOPHTMOB PEIICHHUS 3a7ad M0 MX MaTeMaTHYCCKUM
MOJICIISIM;

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



yMEHUS ¥ HaBbIKU d3(PQGEKTHBHOTO WCIONH30BAHUS 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
oOpa3oBaHUsl  OMNPEACNSIIOT CTPYKTYPY OCHOBHOTO COJEPKaHHUS  y4eOHOTro
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 HeJIeINI0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

udposasi rpaMOTHOCTDH

KomnbroTep — yHuBepcajibHOE YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmbroTep — yHHBEpPCAIbHOE BBIYHMCIUTEIBHOE YCTPOMCTBO, padoTarouiee
o nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITbIOTEPHI. MOOUIIBbHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa W HX Ha3HayeHue. lIpoueccop.
OnepatuBHass W JOJTOBPEMEHHAS IMaMsATh. YCTPOMCTBA BBOJAA W BBIBOJA.
CeHcopHBII BBOJ, AATYUKH MOOWJIBHBIX YCTPOMCTB, CPEICTBa OMOMETPHUYECKOM
ayTEeHTU(PUKAIIUH.

Hctopusi pa3BUTUS KOMIIBIOTEPOB M  IPOrPaMMHOr0  0O€CHEedeHHs.
[Toxonenus: koMipOTEpOB. COBpPEMEHHbIE TEHIEHUMU Pa3BUTHS KOMIIBIOTEPOB.
CynepKkoOMIbIOTEPHI.

[TapannenbHble BHIYMCICHHUS.

[Tepconanbubiii komnbioTep. [Ipouieccop u ero XxapakTepUCTUKH (TaKTOBas
yacToTa, pa3psaHocTs). OmnepatuBHas mnamsaTh. JlodroBpeMeHHass NaMSTh.
VYcerpolictBa BBoza U BbhIBOJa. OObEM XpaHMMBIX JaHHBIX (ONEpaTUBHAs MaMsTh
KOMITBIOTEPA, KECTKUM U TBEPJIOTENbHBIA JUCK, MOCTOSIHHAS NMaMATh cMapT(OHA)
Y CKOPOCTb JOCTYIIA JUIsl pa3JINYHBIX BUJIOB HOCUTEIIEH.

TexHrka 6€30MaCHOCTH U MpaBUiia padOThl HA KOMITBIOTEPE.

IIporpamMMbI U JaHHBIE

[IporpammHoe oOecrnieueHue KommbloTepa. lIpukinagHoe mporpaMmHoOe
obecrieueHue. CuctemHoe MIPOTPaMMHOE obecrnieyeHue. Cucremsbl
nporpamMmmupoBanus. [IpaBoBasg oxpaHa NporpaMMm U JaHHbIX. becniaTHele u
yCI0BHO-0ecTuIaTHbIe MporpamMmbl. CBOOOAHOE MpOrpaMMHOE 0OecTICUCHHE.

@aitnbel w1 manku (karanoru). [TpuHIMOBI MOCTPOEHUS (ailIOBBIX CHCTEM.
[Tonnoe ums Qaitna (manku). Ilyte k daiiny (manke). Pabora c daitnamu u
KaTaJloraMl CpEJCTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMelieHne, IepeuMeHOBaHNEe U yiajieHue GailyioB U namnok (karaaoron). Turbl
daiinos. CoiictBa (aitioB. XapakTepHble pa3Mmepbl (ailioB pa3IMYHBIX THIIOB
(cTpaHulla TEKCTa, IEKTPOHHAsI KHMra, (ororpadus, 3anuch NECHU, BUIICOKIIUII,
MOJIHOMETpaXXHbIA (unbM). ApxuBauus JOaHHbIX. Mcmoiab30BaHHE MpOrpaMM-
apxuBaropoB. DaitnoBeiii Menemkep. [louck ¢aiaoB cpencTBamMu oneparuoOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M JIpyTrUM€ BPEAOHOCHBIE Iporpammel. [Iporpammel
JUIS1 3AIIUTHI OT BUPYCOB.



Komnbrorepusbie ceTu

OO0benuaeHne KommnbioTepoB B ceTh. Cerh MHTEpHET. Beb-cTpanuna, BeO-
cailt. Ctpykrypa azapecoB BeO-pecypcoB. bpaysep. [louckoBbie cuctemsl. [lonck
uHoOpMaIlMU TIO0 KIIOYEBBIM CJIIOBaM H M0 U300paxkeHuto. JloCcTOBEpHOCTH
uHdopmaluu, noayueHHo u3z Uurepuera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKAIIUH.

CereBoli ATHKET, 0a30BbIE HOPMBI MH(POPMAIMOHHOW STUKH M TIpaBa IpH
pabote B Untepuere. CtpaTerun 6e3omnacHoro noseaeHus B UutepHere.

Teopernyeckue 0CHOBbI HHPOPMATHKH

Nudopmanus u uHGOPMANUOHHBbIE POLECCHI

HNudopmanust — 0JHO U3 OCHOBHBIX MOHATUNA COBPEMEHHOUN HAYKH.

Nudopmariust kak CBeICHUS, IPEHA3HAYCHHBIE ISl BOCTIPUSTHUS YETIOBEKOM,
u  wuHpopManMs KAk  JIaHHbIE, KOTOpble MOryT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHON CUCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUs HEMPEPBIBHBIX 00BEKTOB U
MPOIIECCOB C MTOMOIIBIO TUCKPETHBIX JTAHHBIX.

NudopmarimoHHbie MPOIECCHl — TPOILIECChl, CBSI3aHHBIE C XPaHCHUEM,
npeoOpa3oBaHUEM U Tiepeaadeid JaHHBIX.

IIpencraBiaenue uagpopmanuu

CumBois. AndaButr. MomHocTs andasuta. Pa3zHooOpaszue S3BIKOB H
andasutoB. EcrecTBeHHbIE U (hOpMalIbHBIE S3bIKH. AJI(PABUT TEKCTOB HAa PYCCKOM
s3pike. JIBowuHbiit  andaBur. KoaudecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KOMOUWHaIni) (UKCUPOBAHHOW UIMHBI B JBOMYHOM aindasute. [IpeobpazoBanue
moboro andaBuTa K ABOMYHOMY. KOTMYECTBO pa3iMUYHBIX CIOB (DUKCUPOBAHHOU
JUTUHBI B aidaBUTE ONpeIeIEHHON MOUTHOCTH.

KonupoBanue CUMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
Ipyrom ajdaBute, KoaoBas TabauIa, 1eKOIUPOBAHHE.

JIBomunblii kox. IIpemcraBiieHHe MAaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB B
JIBOUYHOM ajihaBuTe.

Nudopmarmonneiii  00EM JaHHBIX. buT — MHUHUMaIbHAs eIMHUIA
KoJinyecTBa HMH(pOpMAIMU — JBOMYHBIM  paspsa. EnuHuIbl  u3MepeHus
nHpopManmoHHOro 00bEéMa JaHHBIX. but, 6aiiT, KunobaiT, MmeradbaiT, ruradaiT.

CkopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIaun JaHHbIX.

KomupoBanne TtexkcToB. PaBHOMepHBI kOA. HepaBHOMEpHBId  KOZ.
KomupoBka ASCII. BocbmuOuthbie koaupoBku. [loHATHe 0 KOAMpPOBKAx
UNICODE. [exomupoBanue COOOIIEHUN € HMCIOJb30BAaHUEM PABHOMEPHOTO U
HepaBHOMEpPHOTO Kojia. Mubopmarmonnsiit 00bEM TEKCTA.

Hckaxxenne nadopmaiuu mpu nepeaade.



OOwee mpexncrapieHre O MU(GPOBOM MPEACTABICHUU ayAHOBU3YalIbHBIX U
JPYTUX HETPEPHIBHBIX JAHHBIX.

KomupoBanne mnBera. ILlBetoBeie ™oxenn. Mogaens RGB. TI'myOuna
kogupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE mpeiacTaBieHue uzoOpaxeHuil. [Iukcens. OueHka
UHGOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

Konnposanue 3Byka. PazpsamHocts u yactora 3anucu. KonmuecTBo kaHanoB
3aIKCH.

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

NupopmanuoHHbIe TEXHOJIOIUH

TekcToBbIE TOKYMEHTBI

TexcToBble JOKYMEHTHI M UX CTPYKTYpPHBIE 3JI€MEHTHI (CTpaHHIla, ad3ail,
CTpPOKa, CJIOBO, CUMBOJI).

TexcToBBI TPOIECCOP — MHCTPYMEHT CO3/aHus, pPEIaKTUPOBAHUA U
dbopmatupoBanusi TekctoB. IlpaBuna HaOopa Tekcta. PemakThpoBaHHMe TEKCTa.
CpoiictBa cuMmBojioB. [pudrt. Tunsl mpudtoB (pyOieHsle, C 3acedykamw,
MoHouMpuHHBIE). [lomykupHoe U KypcuBHOe HauepraHue. CBoiicTBa ab3ales:
rpaHullbl, a03allHbIi OTCTYI, MHTEpBaJ, BbpaBHUBaHUE. [lapameTprl CTpaHUIIBL.
CrunieBoe opMaTUpOBaHUE.

CrpykrypupoBanue HWHGPOpPMAIMM C TOMOIIBI0 CIHCKOB U TaOIuII.
MHoroypoBHeBble ciicku. [Jo0aBneHne Tabiul B TEKCTOBbIE JOKYMEHTHI.

BceraBka n3o0paxkeHuil B TEKCTOBbIE NOKyMeHThl. OOTekaHuEe M300paKeHHI
TEeKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Auarpamm, (opmyll, HyMepauuu
CTpaHMII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

[IpoBepka mpaBonucanus. PacctaHoBKa nepeHocoB. 1'010COBOM BBO TEKCTA.
Onrtuueckoe pacrio3HaBaHue TekcTa. KommbroTepHblil nepeBoa. Mcnonb3oBanue
cepBucoB MHTepHeTa /151 00pabOTKU TEKCTA.

Komnbrorepuas rpagpuka

3HaKOMCTBO ¢ TIpaUYecKUMU pedakTopamu. PacTpoBble PHUCYHKH.
Hcnons3oBanue rpaduiaecKiux MPUMHTHBOB.

Omneparuu pelakTHpOBaHUS rpaduIecKuX 0OBEKTOB, B TOM YHCIIE IIU(PPOBHIX
dbortorpaduii: m3MeHeHHE pa3Mepa, oOpe3Ka, IOBOPOT, OTpakeHue, padora c
oOnactamu (BBIIEICHHE, KOMHPOBAHWE, 3allMBKa IIBETOM), KOPPEKIHS I[BETa,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3mgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpeICTBaMH TEKCTOBOTO Mpolleccopa WIM JPYrHX Hporpamm (MPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI.

MyJbTUMEIUHHBIC MIPE3eHTAIMU



[ToaroToBka MynbTUMEIUAHBIX Tipe3eHTanuid. Cnaiia. JloGaBneHnue Ha ciaia
TeKCTa U n3o0paxeHuil. Pabota ¢ HECKOJIBKUMHU ClIaiiiamMu.

JloOaBiieHHne Ha  Cilaill ~ ayJMOBU3YaJbHBIX  JIaHHBIX. AHUMaLUs.
['unepcepLkmy.

8 KVIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl cCHHCICHUS

Hemno3unvoHHble W  TMO3ULIMOHHBIE CUCTEMBbI CUMCICHUA. AJaBur.
OcHoBanue. Pa3zpépuyTtas gopma 3anucu uncia. [lepeBos B 1eCITUUHYIO CUCTEMY
YHCEJI, 3aMMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUSI.

Pumckas cuctema cuuciieHus..

JBonuHas cucrtema cuncienus. [lepeBona nensix yucen B npexaenax ot 0 1o
1024 B nBOWYHYIO CHCTEMY CUMCIEHHMSA. BocbMepuuHas cuCTEMa CUHCIICHMUS.
[IepeBon uncen u3 BOCbMEPUYHONW CUCTEMBI B IBOMYHYIO U JIECITUYHYIO CUCTEMBI
u oOparHo. I[llectHanmarepuunas cucrtema cuucieHus. llepeBox uwcen wu3
HIECTHAATEPUYHONM CHCTEMBI B JBOMYHYIO, BOCBMEPUYHYI0 U JIECATUYHYIO
CUCTEMBI U 0OpATHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

JJIeMEeHTbl MATEMATHYECKOM JIOTUKH

Jlornueckue BpICKa3biBaHus. Jlornueckue 3HAYEHUsI  BBICKA3bIBaHUM.
DOneMeHTapHble U COCTaBHBIE BBICKa3bIBaHUs. JlornMueckue omnepauuu: «u»
(KOHBIOHKIIHSI, JIOTHYECKOE YMHOXKEHUE), «WIN» (IU3BIOHKIIHS, JOTHYECKOE
CIIOXKEHUE), «He» (Jlorhueckoe oTpuuanue). [Ipuopurer moruyeckux omnepanui.
OnpenesieHue UCTUHHOCTH COCTABHOTO BBICKA3BIBAHUS, €CIIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXO/SIIMX B HEro 3JIEMEHTAapHBIX BbICKa3bIBaHWil. Jlorndeckue
BbIpakeHus. [lpaBuia 3amucu jormdeckux BoipakeHui. I[loctpoenue Ttabmuiy
WCTUHHOCTH JIOTUYECKUX BBIPAKESHUM.

Jlormueckue 3meMeHThl. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAaHNE

HcnonHnTe M U AJrOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[Touarue anroputma. McmomHuTeNuW airopuTMOB. AJNTOPUTM Kak IUIaH
YIIPaBJICHUS UCITOJTHUTEIIEM.

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

AJNITOpUTMUYECKHE KOHCTPYKUMH. KOHCTpYKUHUS «clieoBaHUE». JIMHEHBIM
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTh



MPEAYCMOTPETh 3aBUCUMOCTh IMOCIEA0BATEILHOCTH BBIMOJHIEMBIX JEHCTBUI OT
HCXOJIHBIX JaHHBIX.

KoHcTpyKInst «BETBICHUEY: TMONHAS W HemodHas ¢GopMbl. BeimomHeHue u
HEBBITIOJIHEHUE YCJIOBUSI (MCTUHHOCTH U JIOKHOCThH BbICKa3biBaHUs). [IpocTeie u
COCTaBHBIE YCJIOBHUSI.

KOHCTpyKIusi «IOBTOPEHUS»: HUKIBI C 3aJaHHBIM YKHCJIOM MOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUSI, C IEPEMEHHOM ITUKJIA.

Pa3zpaboTka 1151 opManbHOrO HMCHOJHUTENS alIrOpUTMa, MPUBOJSAIIEIO K
TpeOyeMoMy pe3yJbTaTy TMpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C UCIIOJb30BAHUEM I[MKJIOB M BETBICHUW A
yrpaBiieHusl (pOpMalibHbIMM HCTIOJHUTENSIMM, TakuMu kKak Pobot, YUepenarmika,
Yepréxkauk. BeImosHeHWE  aNropuTMOB BPYYHYHO U HA  KOMIIBIOTEPE.
CuHTaKCcHU4ecKue u JJoruueckue omuoku. OTKas3bl.

S3bIk NpOrpaMMHUPOBAHUA

Azbik mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, llIkonbHbIi
AnroputMudeckuid SA3bIK).

CucteMa mnpoOrpaMMHpPOBAHUS: PEAAKTOP TEKCTa MPOrpaMm, TPaHCIATOD,
OTJIAIYUK.

[lepemenHasi: Tun, uMms, 3HaueHue. Llenble, BEIIECTBEHHBIE U CHUMBOJIBHBIC
MepEMEHHBIE.

Omneparop mnpucBauBaHus. ApUPMETUUECKUE BBIPAKEHUS MU MOPSIOK HX
BbluncieHusd. Onepanuu ¢ UEIbIMUA YUCIaMU: LEJIOYHUCICHHOE JEJIEHUE, OCTaTOK
OT JICJICHUS.

BerBnenns. CocTaBHBIE YCJIOBHS (3alUCh JIOTHYECKUX BBIPAKEHUN Ha
M3y4yaeMOM SI3bIKE MporpaMMHUpoBaHusi). HaxoxJeHne MUHHMyMa M MakCUMyMa
U3 JIBYX, TPEX U YETHIPEX uucell. PelieHue KBaapaTHOTO YpPaBHEHUS, UMEIOIIETO
BEILIECTBEHHbBIE KOPHHU.

HuanoroBas oTjiaAKa MOporpaMM: TMOIIATOBOE BBINOJIHEHUE, MPOCMOTP
3HAYCHUH BEJIMYWH, OTJIaJIOYHBIN BBIBOJ, BELIOOP TOUKH OCTAaHOBA.

[uxn c ycinoBuem. Anroput™m EBkiuga s HaxokACHUST HauOOJIBIIETO
oO11iero JeiuTeNsl JBYX HATypaldbHbIX uducen. Pa3OueHue 3amucu HaTypaJlbHOTO
Yyyciaa B MO3UIMOHHON CHCTEME C OCHOBAaHHMEM, MEHBIIMM WK paBHbIM 10, Ha
OTJCIIbHBIC I PHI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKH JIEIUMOCTH OJHOTO IEJIOTO
qucia Ha APyroe, MpOBEPKU HATYPAILHOTO YKCJIa HAa MPOCTOTY.

OO0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. [lomcy€T 4YacTOThl TMOSBIEHUS CHMBOJA B
cTpoke. Bctpoennbie pyHKIMU A1t 00pabOTKH CTPOK.

AHaJIu3 aJIropuTMOB



Omnpenenenre BO3MOXHBIX PE3yJbTaTOB pabOThl aJrOpuTMa MpPU JAHHOM
MHOXKECTBE BXOJHBIX JaHHBIX, OIPENEIICHUE BO3MOKHBIX BXOJHBIX JIAHHBIX,
IIPUBOJAIINX K TaHHOMY PE3YJIbTaTy.

9 KIIACC

Hugposast rpaMOTHOCTH

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

['mo6anbhas cets MuTepuer. [P-aapeca y3mnoB. CereBoe XpaHeHUE TaHHBIX.
MeTobl UHIUBUTYAIBHOTO U KOJUIEKTUBHOTO pa3MEIIeHUs] HOBOM MH(OpMaIuu B
Nutepuere. bonbliue naHHble (MHTEPHET-JAHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIBHBIX CETeH).

[Tonsitue 00 mHGOPMAIIMOHHON 0€30MaCHOCTU. YTPO3bl HUHPOPMAIMOHHOM
6e3omacHoCcTH TIpH paboTe B riIo0aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBwia Oe3omacHOM ayTeHTUPUKAIMU. 3amuTa JUYHOM wuHGOpMANUU B
Nutepnere. be3onacublie crpareruu noseacHus B MutepHere. [IpenynpexaeHue
BOBJICUCHHSI B JICCTPYKTHUBHBICE M KPUMHHaJIbHBIE (DOPMBI CETEBOM aKTUBHOCTHU
(xnOepOyIUTMHT, PUIIHHT U JpYyTUe POPMBI).

PaGora B nHpOPMAIIHOHHOM NMPOCTPAHCTBE

Buapl nestenbHocTu B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAITUOHHBIC
CepBUCHI (MOYTOBasi Ciyk0a, BHJIEO-KOH(EPEHU-CBA3b U JIPYTue), CIpPaBOYHbIE
CIyXObl (KapThl, paclUCaHUs U JAPYrHe), TOUCKOBBIE CIYKObI, CIy>KOBI
OOHOBJICHUS TIPOTPAMMHOTO oOOecredeHusi u Jpyrue ciyxObl. CepBHUCHI
rocyJapcTBeHHBIX ycnyr. O0maunble XpaHWIuIIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMEHTOB (oHJaiH-oducekl). [IporpamMHoe obecrieueHre Kak BeO-
CEpBHC: OHJIAITHOBBIE TEKCTOBBIE M I'paUuecKue pedakTopbl, Cpeabl pa3paboOTKH
POTrPaMM.

Teopernueckne 0CHOBbI HHGOPMATHKH

MopeanpoBaHue Kak MeTO/l O3HAHUS

Mogens. 3anauu, pemaeMbie ¢ TOMOIIbIO MoaeaupoBanus. Knaccudukanuu
Mozeneld.  MarepuanbHble  (HaTypHble) U MHGOPMAIMOHHBIE  MOJEIIH.
HenpepeiBHBIE W auckpeTHble Moaenu. Mmwurtaumonnsie moxenu. HWrpossie
mozaenu. OTreHKa aJeKBaTHOCTA MOJICTU MOJICTUPYEMOMY OOBEKTYy U IIEJSIM
MOJICJIUPOBAHUSI.

Tabnuunabie Mosenu. Tabnuia Kak npeACcTaBIeHUE OTHOIICHUS.

ba3el mannbix. OTOOp B TaONMIE CTPOK, YIOBJICTBOPSIONIMX 33IaHHOMY
YCJIOBHIO.

I'pad. Bepmmna, pebpo, myTh. OpHUEHTUPOBAHHBIE I HEOPUEHTUPOBAHHBIC
rpadel. [nuna (Bec) peOpa. BecoBas matpuma rpada. JnuHa nytd Mexmy



BepmmHamu rpada. [louck omrumanbHoro mytu B rpade. HauanpHas BepimHa
(MCTOYHUWK) U KOHEYHAs BEpIIMHA (CTOK) B OpPHEHTHPOBAHHOM Tpade. Brruncnenne
KOJIMYECTBA IMyTEH B HAIIPABJICHHOM aIMKJINYECKOM rpade.

HepeBo. Kopenb, Bepmmna (y3en), JucT, pebpo (myra) aepea. Bricota
nepesa. [lognepeBo. IIpumepsl ucnonb3oBanus jaepeBbeB. [lepebop BapuaHTOB ¢
MTOMOIIBIO JIepeBa.

[loHdaTrie wmaTeMaTHYECKOM MOJEIM. 3aJaud, peulaeMbleé C IMOMOIUIBIO
MaTEeMaTUYECKOro (KOMIbIOTEPHOI0) MoaenupoBanusi. OTiiMuue MaTeMaTUYECKON
MOJIENId OT HATypHOW MOJEIM U OT CJIOBECHOro (JIUTEpaTypHOTO) OMHCAHUS
oOBeKTa.

DTanbl KOMIBIOTEPHOTO MOJIEIMPOBAHUS: TTOCTAHOBKA 3aJa4d, MOCTPOEHUE
MaTeMaTUYECKOU MOJIEIH, MPOrpaMMHasl peaau3allus, TECTUPOBAHUE, TPOBEICHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJIbTaTOB, YTOUHEHHUE MOJIEIIH.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

Pa3pa0orka aJiropuTMoB M IPOrpamMm

Pa3buenue 3amaun Ha nmoazagauu. CocTaBiIeHUE AJTOPUTMOB U MPOTpaMM C
WCIIOJB30BaHUEM BETBJICHUM, ILMKIOB M BCIOMOTATENbHBIX aJTOPUTMOB JIJIst
yOpaBJICHUS UCTONHUTENIeM PoOOT wiu ApyrMMH HCIIOTHUTENSMH, TaKUMH Kak
Yepenamka, YepTEXHUK U IPYTUMH.

Tabnuunbie BeMUUuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. CoCTaBIeHUE U
OTJIaJIKa MPOrpaMM, pPeaU3yIOIIUX TUIOBBIE aJITOPUTMBbI OOPAOOTKHA OTHOMEPHBIX
YUCJIOBBIX MAacCHBOB, Ha OJTHOM M3 s3BIKOB IporpammupoBaHus (Python, C++,
[Tackanb, Java, C#, HIkoabHBIA ANTOPUTMUYECKUN S3BIK): 3a1I0JTHEHUE YUCIOBOIO
MacCHBa CIIy4allHBIMH YHCJIaMH, B COOTBETCTBUHU C (OPMYJION WM TyTEM BBOJA
YUCell, HAaXOXJICHHE CYMMBI 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA TOUCK 3aJaHHOTO
3HAQYEHUs] B MacCHBe, TOJACYET DJEMEHTOB MAacCHBa, YIAOBJICTBOPSIOMIUX
3aJIaHHOMY YCJIOBHIO, HaXOXJICHHE MHUHUMAIHHOTO (MaKCUMaJIbHOTO) dJIEMEHTa
MaccuBa. COpTUpPOBKA MaccuBa.

O6paboTka MOTOKA JAHHBIX: BBIYMCIECHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOr0, MHUHMMAJIBHOTO W MaKCHUMaJbHOTO 3HAYCHHUS JJIEMEHTOB
MOCJIE0BATEILHOCTH, YI0OBJICTBOPSIONINX 3aJTAHHOMY YCJIOBHIO.

Yupasienue

VYmpasnenue. Curnan. O6partnas cBs3b. [lomyueHne cCUrHAIOB OT IU(POBBIX
JATYUKOB (KacaHWs, pAcCTOSHUSA, CBeTa, 3Byka u Jpyroro). Ilpumepsl
WCIIOJB30BaHUs  MPUHIMIIA OOpaTHOM CBSI3M B CHUCTEMax  yNpaBJCHUs
TEXHUYECKUMU YCTPONCTBAMU C TOMOIIBIO JaTYUKOB, B TOM YHCJIE B
POOOTOTEXHUKE.

[Tpumepsl poOOTHU3UPOBAHHBIX CUCTEM (CHCTEMa YTPABICHUS JBUKCHUEM B
TPAHCIIOPTHOM CHUCTEME, CBapOYHas JIMHUS aBTO3aBOJa, ABTOMATH3WPOBAHHOE



yYIPaBJIEHHE 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.

[Tpodeccun, cBa3anubie ¢ MHGOPMATUKON U HHDOPMALIMOHHBIMU TEXHOJIOTUSMU:
BeO-AM3aliHEp, MPOTPaMMHUCT,  pa3pabOTUMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OO€CNeUeHusl, CHEUUATUCT [0
aHaIM3y TaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

N3yuenue wuHGOpMATUKKM Ha YPOBHE OCHOBHOTO o0OIero o0Opa3oBaHUs
HAIpaBJICHO HA JIOCTIKEHHE OOYYaIOIIMMUCS JHUYHOCTHBIX, METANpPEeIMETHBIX U
MPEIMETHBIX PE3YyJbTaTOB OCBOCHHMSI COJAEPKAHMS YUEOHOTO MpEeaMETA.
JIMYHOCTHBIE PE3YJIbBTATbBI

JIn4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPaBJICHHOCTh HA pEIICHUE 3a/ady
BOCIIUTAHUs, PA3BUTHS U COLMAIU3ALMK OOYyYAIONIMXCS CPEICTBAMH y4eOHOTO
peaMeTa.

B pesynpraTte u3ydyeHuss MHPOPMATHKM HA YpPOBHE OCHOBHOTO OOIIETro
oOpaszoBaHus y oOyuatonierocst OyayT cpOpMHpPOBaHbI CIEIYIOIINE JTUUYHOCTHBIE
pe3yJbTaThl B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMSA

LEHHOCTHOE OTHOILIEHHUE K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HAacJIeJIMI0, TIOHUMaHUE 3HAYECHUS MHPOPMATUKHU KaK HAYKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, BIaJCHUE JOCTOBEPHON MH(pOpManueld O NepeoBbIX
MHUPOBBIX U OTEUECTBEHHBIX JOCTHKEHMSIX B 00JaCTH HMHPOPMATHKU U
MH()OPMAIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
un(ppoBoOil TpaHCchOpMaALIUK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpHEHTalUs Ha MOpaJIbHbIE [IEHHOCTH U HOPMBI B CUTYyallUsIX HPAaBCTBEHHOIO
BbIOOPA, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHNUE U MOCTYIIKH, a TAKXKe MOBEICHUE
Y TIOCTYTIKU APYTHX JIOJEH ¢ MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HAHMUSI MOCIEACTBUM TOCTYIIKOB, AKTHUBHOE HENPUATHE aCOIMAIbHBIX
IIOCTYIIKOB, B TOM 4Hciie B IHTepHETE;

3) rpaskaIaHCKOro BOCIIUTAHMS:

NPEACTAaBICHUE O COLMAJIBHBIX HOpPMax M TNpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUWH B KOJUIEKTMBE, B TOM 4YHCI€ B COLMAIBHBIX COOOIIECTBAX,
COOJIIOJIEHNE TpaBWJI OE30MaCHOCTH, B TOM YHCIE HAaBBIKOB 0€30MacHOro
NOBEICHUS B HWHTEPHET-CPENe, TOTOBHOCTh K pPa3HOOOpa3HOM COBMECTHOMU
JESITEIbBHOCTH TPH BBITIOJIHEHUU YYEeOHBIX, TMO3HABaTENIbHBIX 3aJad, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHWE K B3aMMONOHHMMAHHMIO M B3aMMOIOMOIIU B
npoliecce 3ToM y4eOHOU J1eITeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TOBEACHHUE U
MOCTYIIKM CBOMX TOBApHILEH C IMO3UIHMH HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM NIOCTYIKOB;

4) HeHHOCTel HAYYHOI'0 MIO3HAHMSA:



c(OpMUPOBAHHOCTh MHPOBO33PEHUECKHUX MpPEACTaBICHU 00 mH(pOopMaluu,
UH(GOPMAITMOHHBIX npoueccax u UH(GOPMAITMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKd M OOIIECTBEHHOMN
MPAKTUKHU U COCTABJISIONIUX 0a30BYI0 OCHOBY JIJIsi IOHMMAHUS CYIITHOCTH HAay4YHOU
KapTUHBI MUPA;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CamM000pa30BaHUIO, OCO3HAHHOMY BBHIOOPY HANpaBICHHOCTH H
YPOBHsI 00yU€HHUS B JlaJbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMH HAaBBIKAMHM HCCIIEOBATEIbCKON JI€ATEIbHOCTH,
yCTaHOBKAa HA OCMBICJICHUE OIbITa, HAOJIIOJEHUN, MOCTYNKOB U CTPEMIICHUE
COBEPILIEHCTBOBATh MYTH JOCTHKEHHSI WHIWBHUIYAIbHOTO W KOJUIEKTHBHOIO
0J1aronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMU TEKCTaMM, CIPAaBOYHOM JHUTEpaTypoH,
pa3HOOOpa3HbBIMU CPEACTBAMU HMH(DPOPMALMOHHBIX TEXHOJOTWH, a TaKKE€ YMEHUS
CaMOCTOATENILHO ONPEAENATh €I CBOET0 O0YyYEHHUsI, CTABUTh U (OPMYIUPOBATH
JUIsl ce0sl HOBBIE 3aJauM B yu€Oe M IO3HABATENbHOW JESITENIbHOCTH, Pa3BUBATH
MOTHBBI U MIHTEPECHI CBOEH MM03HABATEIBHOM I€ATEIbHOCTH;

5) dopmupoBaHus KYJIbTYPHbI 310POBbS:

OCO3HAaHWE [IEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO, YCTAaHOBKa Ha 3/I0pOBBIM 00pa3 >KW3HU, B TOM YHCIE W 3a CYET
OCBOEHHUS U COOMOJeHUsT TpeOoBaHMM Oe€30MacHOM HSKCIUTyaTallud CpEACTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

6) Tpy10BOI0 BOCIIMTAHMSI:

WHTEpEC K TMPAKTUYECKOMY u3yueHHuro mnpodeccuit u Tpyna B cdepax
npodeccuoHaNTbHON NEATEIIBHOCTH, CBSI3aHHBIX c MH(pOpMaATUKOH,
IPOrpaMMHUPOBAHUEM U HH(POPMAIIMOHHBIMM TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha
JOCTHKEHUSIX HayKH MH(POPMATUKU U HAYYHO-TEXHUUYECKOTO MTPOrpecca;

OCO3HAHHBIA BBIOOP W  MOCTPOECHHWE HWHIUBUIYAIbHOW  TPaeKTOPHUH
o0pa30BaHUs W IKU3HEHHBIX IUIAHOB C YUY€TOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

OCO3HaHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM M MyTell ux
peuieHusi, B TOM 4YHCIE C Y4YE€TOM BO3MOXKHOCTEH HWH(DOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH;

8) ajanTanuu o0y4arouerocsi K M3MeHsIIOIUMCS YCJI0BUAM COLUATbHOM
U IPUPOJIHOM Cpelbl:

OCBOEHHE OOYYaIOIIMMHUCSA COLMAIBHOIO OIBITa, OCHOBHBIX COLIMAJIBHBIX
poJiel, COOTBETCTBYIOIIUX BEAYILIEH NEATebHOCTH BO3pacTa, HOPM W TMPaBUII



OOIIIECTBEHHOTO NOBeIeHNs, (POPM COLMAILHOM KU3HU B IPYINax U COOOIIECTBAX,

B TOM YMCJI€ CYLIECTBYIOIINUX B BUPTYAJIbHOM IIPOCTPAHCTBE.
METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS MPOrpaMMbl MO HHPOpPMATHKE
OTpaXaloT  OBJIAJICHWEC  YHHUBEPCAIbHBIMH  YYEOHBIMH  JEHCTBUAMH  —
M03HABATEILHBIMU, KOMMYHUKATHBHBIMU, PETYJISITHBHBIMH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHHE OMNpENeNATh TMOHSATUS, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHaJOTUM, KIacCU(PUIMPOBATh, CAMOCTOSITEILHO BBIOUpPATh OCHOBaHUA U
KpUTEPUH ISl KiIacCU(UKAIIUU, YCTAaHABIUBATh MPUYMHHO-CIIECACTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKUE PACCYXKACHHS, JeNaTh YMO3aKIIOUYEeHHsS (MHIYyKTUBHBIC,
JETyKTUBHBIE U TIO AaHAJIOTUH) U BBIBOJIBI;

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

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus y4eOHOU 3ajayu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHMs, BBHIOMpATh HamOoJiee MOIXOANIIUN C y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckue JeCTBUS:

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

OIICHUBATh HA MPUMEHUMOCTh 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 Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

Pabora ¢ unpopmanmeii:

BBIABJIATE JAeUIMT WHOOpPMALUM, JTaHHBIX, HEOOXOIUMBIX [Jis pPelIeHUS
MMOCTaBJICHHOM 3aJ1a4H;

MPUMEHSTh PA3JIUYHBIE METONblI, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE H
orbope mH(OpPMalMK WIM JTaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJI0KEHHOM
y4eOHOM 3a/1a4u U 33JIaHHBIX KPUTEPUEB,;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTABICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHAIUSAMU;

OLICHUBATh HAAEKHOCTh HH(OPMALMK 1O KPUTEPUSIM, HPEI0KEHHBIM
YUUTENEM U CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

3¢ ($HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

OOwmenne:

COIIOCTABIISATh CBOU CYKJIECHHSI C CYXACHUSAMHU JAPYIMX YYaCTHUKOB AUAIIOra,
OOHapy’KHUBaTh Pa3IMYME U CXOJACTBO MO3UIIHIA;

yOJMYHO MPEACTABIATH PE3YNbTATHl BHIIOJHEHHOTO OMBITA (IKCIIEPUMEHTA,
VICCJIEIOBAHMSL, IPOEKTA);

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

CoBMmecTHasl 1eATEJILHOCTD (COTPYIHHUYECTBO):

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThl MpH pEHIEHUH KOHKPETHOW MpoOJeMbl, B TOM YHCIE NpU CO3AAHUU
MH(OPMAIMOHHOTO MPOIYKTA;

NPUHUMATh 1I€JIb COBMECTHOW MH(GOPMALMOHHON NEATEIbHOCTH MO cOopy,
oOpaboTtke, mepenaue, Qopmanuzanuu WHOOPMAIUK, KOJUIEKTUBHO CTPOUTH
JeHCTBUS MO €€ JOCTMIKEHMIO: paclpeiesisiTh PoJiu, JOroBapuBaThCs, 00CYXKIaTh
IPOLECC U PE3YJIbTAT COBMECTHOM pabOThI;

BBINIOJIHATh CBOKO 4YacTh paboOThl ¢ MH(pOpManued win HHPOPMAUOHHBIM
IPOIYKTOM, AOCTUTasi KaueCTBEHHOTO pPEe3yJibTaTa MO CBOEMY HANpAaBICHUIO U
KOOPJMHUPYSI CBOM JEHUCTBHS C IPYTUMHU WICHAMH KOMAaH/IbI;

OLIEHMBATh Ka4Y€CTBO CBOET0 BKJIaJa B OOIMIMHA HH(OPMALIMOHHBINA IPOAYKT I10
KPUTEPUSIM, CaMOCTOSITEJIbHO chopMyITUPOBAHHBIM y4aCTHUKaMU
B3aUMOJICUCTBHUS,

CpPaBHUBATh pe3yJbTaThl C HMCXOAHOW 3aJadyel M BKIAJ KaXKIOTO 4YIEHA
KOMaH/bl B JOCTWXXEHHE pe3yJbTaToOB, pa3feiisiTh chepy OTBETCTBEHHOCTH U
IPOSIBJISITH TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MTEPE TPYIIION.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranuzanus:

BBISIBJIAITH B JKU3HEHHBIX M YYEOHBIX CHUTyalHsaX TPoOIeMbl, TpeOyromiue
pelieHus;



OPUEHTUPOBATbCA B PA3NMYHBIX MOAXOJAaX K MPUHATHIO PEIICHUM
(MHAMBUIyaTIbHOE IPUHSATHE PEUICHUN, IPUHSITHE PEIICHUI B TPYIIIE);

CaMOCTOATEJIBHO COCTABJIATh AJTOPUTM pEUIEHUs 3aAaud (WM €ro 4acTh),
BBIOMpATh CIIOCOO pernieHus: y4eOHOU 3a7auu ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh IMpeJjiaraéMble BapUAHTHI
pelIeHN;

COCTABJIATh IUIAH AEUCTBUM (TUIaH peanu3aldd HaMEYEHHOIO aJropuTMa
pelieHus), KOPPEeKTUPOBaTh MPEIOKEHHBIN alrOpUTM C YYETOM TMOJTYUYEHUs
HOBBIX 3HAHUM 00 U3y4aeMOM OOBEKTE;

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

CaMokOHTpOJIB (peduiekcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEPIICKCUH;

JlaBaTh OLICHKY CUTYallUH U MPEJiaraTh IJIaH €€ N3MEHEHHUS;

YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
Opy pelieHnud y4eOHOM 3ajauM, aJanTHUPOBAaTh PEIICHHE K MEHSIOMIMMCS
00CTOSATEIECTBAM,;

OOBSCHATH  NPUYMHBI  JIOCTHKEHUS  (HEHOCTMXKEHMs)  pe3yJIbTaToB
MH(POPMAILIMOHHOMN JESATENIbHOCTH, 1aBaTh OLEHKY PUOOPETEHHOMY OIMBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OILIEIIIECH CUTYallUN;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUThH c€0s1 HA MECTO APYroro 4ejaoBeKa, MOHUMAaTh MOTHUBBI U1 HAMEPEHHUS
JPYyToro.

IlpunsiTue cedst M APyrux:

OCO3HAaBaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYT JAXeE B YCIOBHSX
OTKPBITOTO JAOCTYyTA K JII0OBIM 00bEMaM UHGOPMALIMH.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 kijacce y oOydaromierocss OyayTt chopMupoBaHbI
CIICYIOIINE YMCHHS:

MOSICHSI T Ha npuMepax CMBICIT TTOHATHI «uH(pOpMAITHY,
«MH(POPMAIIMOHHBIN  TIporecc»,  «oOpaboTka  uHpOpMAIUK»,  «XPaHCHHE
uHdopMaIuny, «repenada nHHOPMaIHI;



KOAMPOBaTh M JEKOAMPOBATH COOOILIECHUS MO 3aJaHHBIM I[paBUIIAM,
JEMOHCTPUPOBATH TOHMMAHNE OCHOBHBIX MPUHITUIIOB KOJAWPOBAaHUS WH(POpMAIUN
pa3IMYHON MPUPOABI (TEKCTOBOM, rpaduueckoil, ayano);

CpaBHUBATh JUIMHBI COOOIIEHUM, 3alUMCAaHHBIX B pa3JIMYHBIX andaBuTax,
OIepUpOBaTh €AMHUIIAMH H3MEpPEHUs: MHOOPMAIMOHHOTO 00bEMa M CKOPOCTH
nepeaavyn JaHHbBIX;

OLICHMBAaTh W CPaBHMUBATh pa3Mephl TEKCTOBBIX, IpapUUECKUX, 3BYKOBBIX
(baiisioB U BUaCO(aNIOB,;

NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUSI M Mepeaadyu
nH(pOpMaIK, CPAaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BEIICIISITH OCHOBHBIC 3Tallbl B MUCTOPUHM M MOHUMATh TCH/ICHIIMH PAa3BUTHS
KOMIIBIOTEPOB U IPOrPAMMHOTO 0OECTICUeHUS;

MOJIy4aTh ¥ UCIOJIb30BaTh MH(DOPMAITUIO O XapaKTEPUCTUKAX TEPCOHATIHLHOTO
KOMIIBIOTEpAa U €ro OCHOBHBIX 3JIEMEHTaxX (IPOLECCOp, ONEpaTUBHAs MaMSATh,
JOJITOBPEMEHHAsI TaMATh, yCTPOWCTBA BBOJIA-BBIBOIA);

COOTHOCUTH XapaKTEPUCTUKH KOMITBIOTEpA C 3aJadyaMu, PEUIaeMbIMU C €Tro
TOMOIIIBIO;

OPUEHTHPOBAThCSI B HEPAPXUUECKOM CTPYKType (ailioBo CHUCTEMBbI
(3anuchIBaTh mojHOEe WMA (haiina (kaTtayiora), myTh K ¢ainy (karajory) To
UMEIONIEMYCsl OMUCAaHUI0 (alIOBOM CTPYKTYPHI HEKOTOPOTO HH(POPMAIIMOHHOTO
HOCHTEIS);

paboratb C (HaiiJIOBOM CHUCTEMOMl TEPCOHANBHOTO KOMIBIOTEpa C
UCIIOJIb30BaHUEM Tpaduueckoro nHTepdeiica, a MIMEHHO: CO3/1aBaTh, KOUPOBATh,
nepeMeniarh, NePeMMEHOBBIBATh, YAIsATh U apXWBUPOBATH (ailibl U KaTajorw,
UCTIOJIb30BaTh aHTHBUPYCHYIO IPOTPAMMY;

MPEJICTaBIISITh PE3YIbTAThl CBOCH JIEATEIHHOCTH B BUE CTPYKTYpPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUINHBIX MTPE3CHTAINN;

uckathb nHpopmamuio B IHTEepHETE (B TOM UHMCIE, MO KIFOYEBBIM CIOBaM, IO
M300paKEHUI0), KPUTHYECKH OTHOCUTBHCS K HaljieHHON WMHMOpMaIUKM, OCO3HABAas
OMAaCHOCTh JUIsi JHUYHOCTH © OOIIeCTBAa pacCHpOCTPaHEHHUS BPEIOHOCHOM
uHGOPMAITUH, B TOM YHCIIE SKCTPEMUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa,

MOHUMATh CTPYKTYPY aJIpeCcCOB BEO-peCypCcoB;

WCITIOJIb30BaTh COBPEMEHHBIC CEPBUCHI HHTEPHET-KOMMYHUKAITUH;

coOmtoaTh TpeOoBaHUs O€30MAaCHOM AKCILTyaTallMM TEXHUYECKUX CPENICTB
WHPOPMAITMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COONIOAaTh CETEeBOM
ATUKET, 0a30Bble HOPMBI WH(OPMAIMOHHOW OSTUKM W TpaBa TpH pabdoTe C
MPWIOKEHUSIMUA Ha JIOOBIX yCTpoicTBaXx U B MHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTeruu MoBEeACHUS B CETH;



INPUMCHATH  MCTOJbI HpO(I)I/IJ'IaKTI/IKI/I HCTATUBHOI'O  BJIMAAHUA  CPCACTB
I/IHCI)OpMaLII/IOHHBIX )51 KOMMYHHKAaIIMOHHBIX TEXHOJIOT UM Ha 3A0POBLC
IIOJIB30BAaTCJIA.

K xoniy oOydyenus B 8 kiacce y oOyugaromerocs OyayT c(opMHUpOBaHBI
CJIEAYIOIIUE YMEHUS:

MOSICHATh, ~ HA  OpUMEpax  pazjiuuus  MEXAy  HNO3UIMOHHBIMU U
HETO3UIIMOHHBIMHA CUCTEMaMH CUMCIICHHUS;

3allUChIBaTh M CpaBHUBATh Leiuble yuciaa oT 0 mo 1024 B pazianuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CYHCIeHUus (C OCHOBaHUAMH 2, 8, 16), BBINIOIHATH
apupMeTHUECKUE OTNepallii HaJl HUMU;

pacKpbIBaTh CMBICT TIOHSTUN «BBICKA3bIBAHHUE», «JIOTUYECKash Omepaiusy,
«JIOTUYECKOE BBIPAKCHUEY;

3allUChIBATh JIOTUYECKUE BBIPAKECHUS C MCIOJb30BAHUEM JU3bIOHKIINH,
KOHBIOHKIIUU W OTPUIAHUS, ONPEAEIsATh UCTUHHOCTh JIOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYCHUS] UCTUHHOCTU BXOJSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIUIbl ICTUHHOCTH JIJIs1 JOTUYECKUX BBIPAKCHU;

pPacKpBIBaTh CMBICH TOHATHH «UCIIOJHUTEIbY», «aJTOPUTMY, «IIPOrpamMMmay,
MMOHUMAs Pa3HUILy MEXIY YIOTpeOJeHUEM dTUX TEPMUHOB B OOBIJCHHON peyu U B
uH(pOpMaTHKE;

OMUCHIBATh AJTOPUTM PEIICHMS 3aJladyd pa3IMYHbIMU CIOCOOaMU, B TOM
YHCJIe B BUJIE OJIOK-CXEMBI;

COCTaBJISATh, BHITIOJHIATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI
C HCIIOJb30BAaHUEM BETBJICHUM M IMKIOB Il yIPaBJICHUS HCIOJHHUTEISIMHU,
TakuMu kak Pobot, Uepenaiika, UepTExXHUK;

WCIIOJIB30BaTh KOHCTAHTBI U TEPEMEHHBIC PA3TUYHBIX TUIMOB (YHCIOBBIX,
JIOTUYECKHX, CHMBOJIBHBIX), @ TaKKEe COJACPIKAIINE MX BBIPAKCHUS, HCIIOJIb30BaTh
oriepaTop MPUCBANBAHMUS;

HCIIOJIB30BaTh MPU pa3pabOTKe MporpamMM JIOTHYECKUE 3HAYCHUS, ONepaluu
Y BBIPOKCHUS C HUMU;

aHAJIM3UPOBATH MPEIOKCHHBIC AITOPUTMBI, B TOM YKCJIE ONPECIATh, KaK1e
pPEe3yJbTAaThl BO3MOXHBI IPU 3aJaHHOM MHOECTBE UCXO/IHBIX 3HAYCHUI;

co3aBaTh W  OTJaXHBaTh IPOTpaMMbl Ha  OJHOM U3  S3BIKOB
nporpammupoBanuss  (Python, C++, [Ilackans, Java, C#, IIkoyibHBIH
AnroputMudeckuil S3bIK), peaNn3yIolue HECI0KHBbIE aJrOPUTMbI OOpPa0OTKU
YHCIIOBBIX JAHHBIX C HCIOJH30BAaHHEM IIMKJIOB U BETBICHHUN, B TOM YHCIIC
peanu3yone MPoBEPKY AETUMOCTH OAHOTO LEJIOr0 YUCIa Ha JPYroe, MpoBEpPKY
HATypaJbHOTO YKCJIa HA IPOCTOTY, BBIACICHUS IU(P U3 HATYPAITBHOTO YHUCIIA.



K koniy oOyuenus B 9 kiacce y oOyuaromerocss OyayT c(OpMHpOBaHBI
CJIETyIOLIUE YMEHMUS:

pa30uBaTh 3a/layd HA TMOA33Ja4H, COCTABIISITH, BBITIOJHITH BPYYHYIO W Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMBI C HUCIOJIH30BAHUEM BETBICHUM, LUKIOB U
BCIIOMOTATENIbHBIX AJITOPUTMOB ISl YIPABJICHHS] UCIHOJHUTEISIMUA, TaKUMHU Kak
Po6ort, Yepenamika, YepTEKHUK;

COCTaBIISAITh U OTJIAXKUBATh MPOTPAMMBbI, PEATU3YIOIIUE TUIIOBHIE aJTOPUTMBbI
00pabOTKM YHUCJIOBBIX MOCHEAOBATEIILHOCTEH WM OJHOMEPHBIX YHCIIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIA KOJMYECTBA 3JIEMEHTOB
C 3aJlaHHBIMU CBOMCTBaMH) Ha OJHOM M3 S3bIKOB TporpammupoBanus (Python,
C++, [Tackans, Java, C#, llIkonpHbINH ATTOpUTMUYECKUN S3BIK);

pacKpbIBaTh CMBICT TOHATHH «MOJEIbY, «MOACIUPOBAHUEY, OMPEACISThH
BUJIBI MOJIEJICH, OIEHUBATh AJCKBATHOCTb MOJCIHU MOJACIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUS;

UCIIOJB30BaTh rpadbl U JIEPEBbs JJIi MOJICTUPOBAHUSI CUCTEM CETEBOU H
UEepapXUYeCcKOl CTPYKTYpPbl, HAXOAUTh KpaTyailllnii myTh B rpade;

BBIOMpATh CIOCOO MPEACTaBICHUS JTaHHBIX B COOTBETCTBUU C MOCTABJICHHOM
3amauedt  (TaOnuIbl, cXxembl, TrpaduKd, JgUarpaMMbl) C  HUCIOJIb30BAaHUEM
COOTBETCTBYIOIIUX IPOrPAMMHBIX CPEJICTB 00OpaOOTKN JaHHBIX;

UCIIOJIB30BaTh  AJIEKTPOHHbIE TaONMIBl JJIi  0O0pabOTKM, aHaimu3a W
BU3yaJM3allM YHUCJIOBBIX JAHHBIX, B TOM YHCJE€ C BBIJCICHUEM JMama3oHa
TaOHIIBI U YIOPSAOUYMBAHUEM (COPTUPOBKOM) €TI0 AIIEMEHTOB;

cO3/7aBaTh U MPUMEHSTH B DJICKTPOHHBIX TaOIMIIaX (POPMYJIBI sl PaCUETOB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apudMeTHdecKux (YHKIHMA (CyMMUpPOBaHUE U
MOJICYET 3HAYEHUH, OTBEYAOIIMX 33JJAaHHOMY YCJIOBHIO, Cpe/iHee apu(pMETUUYECKOE,
MMOMCK  MaKCUMaJIbHOTO M MHHUMAJIPHOTO  3HA4eHHs),  aOCOJIFOTHOM,
OTHOCHUTEJIbHOM, CMEIIAHHOW aJpECaIlny;

WCIIOJIB30BATh DJICKTPOHHBIE TAOIMIIBI ISl YHMCIECHHOTO MOJICIUPOBAHUS B
MPOCTHIX 3a/1auax W3 pa3HbIX YYEOHBIX MPEIMETOB;

UCIIOJIB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHUKAIIMOHHBIE ~CEPBHUCHI, OOJIaYHbIE XpaHWJIUIA JIaHHBIX, OHJIAlH-
nporpaMmbl  (TEKCTOBBIE W TpaUYecKHue pPEIaKTOphbl, Cpeabl pa3paboTku)) B
y4eOHOW U TIOBCETHEBHOM JEATEIBHOCTH;

MPUBOJIUTL TIPUMEPHI HCIOJIL30BaHUS TE€OUH(POPMAIMOHHBIX CEPBUCOB,
CEPBHUCOB T'OCYJApCTBEHHBIX YCIyT, 00pa3oBaTelibHBIX cepBUCOB HHTEepHETAa B
y4eOHOW U TTOBCETHEBHOM IS TEIBHOCTH;

UCIIOJB30BaTh  pPa3jUYHbIE  CpPEICTBA  3alllUTBl  OT  BPEIOHOCHOIO
MPOTrpaMMHOTO  OOECreYeHHs, 3alUIlaTh MEePCOHAIBHYIO HH(POPMAIIUIO OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIAa U €ro MOCJIEICTBUM (pa3rialieHus, MOJIMEHBI,



yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U  COIMAIBHO-
NICUXOJIOTUYECKUX  aCIIeKTOB  HCIOJb30BaHWs ceth  MHTepHeT  (cereBas
AHOHMMHOCTb, ITU(PPOBOIA CIIe]l, AyTCHTUIHOCTh CyOBEKTOB U PECYpPCOB, OMMACHOCTh
BPEJIOHOCHOTO KOJIa);

pacrio3HaBaTh MOMBITKH U MPEIYIPEKIATh BOBICUCHUE CeOST U OKPYKAFOIIIX
B JICCTPYKTUBHBIC ¥ KPUMHHAIBHBIE (POPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIC
KUOepOyIIITHHT, (PUIIUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue KoaunvecTBo yacoB
Ne JuiekTpoHHbIE (UG pPOBbIE)
pa3eoB H TeM Konrpoabnsie IIpakruyeckue
n/n Bceero o0pa3oBaTesIbHbIC PecypChl
NMporpamMmblI padoThI padoThI
Paznen 1. Hudposasi rpaMOTHOCTDH
Kommbrorep —
1.1 yHHBe?canLHoe 2 https://m.edsoo.ru/UPD9STCO1
YCTPOUCTBO 00PaOOTKHU
JTAHHBIX
1.2 [Iporpammsl 1 TaHHBIE 4 https://m.edsoo.ru/RQETHEY WU
1.3 KommnbroTepHsle ceTn 2 https://m.edsoo.ru/LL19DBLLHU
Hroro no pazaeny 8
Paznea 2. TeopeTnueckne 0CHOBbI HH(POPMATUKH
Nudopmarnus u
2.1 nH(pOpPMAITHOHHBIC 2 https://m.edsoo.ru/31DOPK49P
MIPOIIECCHI
IT
2.2 PEACTARICHE 9 https://m.edsoo.ru/WBF0S9ZCV
uHpopmanuu
Hroro no pazugeny 11
Paznen 3. UudpopManmoHHbIE TEXHOJIOTUH
3.1 TexcToBbIE TOKYMEHTHI 6 1 https://m.edsoo.ru/CNE4CTH6A



https://m.edsoo.ru/UPD9STCO1
https://m.edsoo.ru/RQ81HEYWU
https://m.edsoo.ru/L19DBLLHU
https://m.edsoo.ru/31D0PK49P
https://m.edsoo.ru/WBF0S9ZCV
https://m.edsoo.ru/CNE4CTH6A

3.2 Komnreiorepnas rpaduka 4 https://m.edsoo.ru/MA6LO1I3C
M .
3.3 A 3 https://m.edsoo.ru/JYYYYSHKY
MPE3eHTAIUN
Hroro no pazueny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO HACOB 34
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https://m.edsoo.ru/MA6L01I3C
https://m.edsoo.ru/JYYYY5HKY

8 KUIACC

KoanuecTrBo uacoB

Ne HaumenoBanue pasaesioB JuiekTpoHHbIE (UG pPOBbIE)
Konrpoasnsie IIpakTruyeckue
n/n U TeM MPOorpaMMbl Bceero o0pa3oBaTesibHbIE PeCypPChl
padoThI padoThI
Pazgea 1. TeopeTnueckne 0CHOBbI HH(POPMATHKH
1.1 CucrteMbl CUHCIICHUS 6 1 https://m.edsoo.rt/SMER3WA20
C)
1.2 FICMEHTRH! . 6 1 https://m.edsoo.ru/DMP7TAX30
MaTeMaTUYECKOU JTIOTUKHU
Hroro no paszuneny 12
Pazgea 2. AiropuT™Mbl 1 IPOrPAMMHMPOBAaHHE
HUcniomaurenu n
0.1 TOPHIMEL 10 1 https://m_eds00.r/GSRZOTOAW
ANrOopUTMHUYECKHE
KOHCTPYKIIMU
2.2 S3b1K IpOrpaMMUPOBAHUS 9 https://m.edsoo.ru/A7SYRVRIO
2.3 AHanu3 anropuTMOB 2 https://m.edsoo.ru/POKGBHGO0
Hroro no paszneny 21
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 34 3 0

[10 [TIPOI'PAMME



https://m.edsoo.ru/8MER3WA2O
https://m.edsoo.ru/DMP7TAX3O
https://m.edsoo.ru/G5RZO7OAW
https://m.edsoo.ru/A7SYRVRJ0
https://m.edsoo.ru/P0KGBHG00

9 KUIIACC

KoanuecTrBo uacoB

Ne HaumenoBanue pasaesioB JuiekTpoHHbIE (UG pOBbIE)
Konrpoasusie IIpakTuyeckue
n/n U TeM NPOrpamMMbl Bcero o0pa3oBaTesibHbIC pecypchl
padoThI padoThbI
Pazgea 1. ugpoBasi rpaMOTHOCTH
['mobGanbHas ceTh
n
.1 FHEPHET H CIpATETHA 3 https://m_.edsoo.r/M27Y8144E
0€3011acHOT0 MOBEICHUS B
HEl
Pabora B
1.2 nH(pOpMaITMOHHOM 3 https://m.edsoo.ru/NGZ0OUIOE9
IIPOCTPAHCTBE
Hroro no pazneny 6

Paznea 2. TeopeTnueckue 0CHOBbI HH(POPMATHKH

2.1

MopaenvupoBaHue Kak
METO/I ITO3HAHUA

Hroro no paszneny

8

8

https://m.edsoo.ru/DGM34BVUL

Pa3zgea 3. AiropuT™Mbl 1 IPOrPAMMHMPOBaHHE

3.1

Pa3paboTka anropuTmMoB u
mporpamm

6

https://m.edsoo.ru/MD5WV172T

3.2

YnpasieHue

2

https://m.edsoo.ru/GKKEIRZFU



https://m.edsoo.ru/M27Y8144E
https://m.edsoo.ru/NGZ0UI0E9
https://m.edsoo.ru/DGM34BVUL
https://m.edsoo.ru/MD5WV172T
https://m.edsoo.ru/GKKEIRZFU

Hroro no pazneny

8

Paznen 4. UudpopManmoHHbIE TEXHOJIOTUH

4.1

4.2

DJIEKTPOHHBIC TAOIUIIBI

HNudbopmanmoHHbie
TEXHOJIOTUH B
COBPEMEHHOM OOIIIECTBE

Hroro no pazneny

O000111eH1E U cCUCTEMATU3AIHA.
HUrorosoe noBropeHue

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOI'PAMME

10

11

34

https://m.edsoo.ru/HT451019V

https://m.edsoo.rt/6 WEQ7HYED



https://m.edsoo.ru/HT45IO19V
https://m.edsoo.ru/6WEQ7HYED




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne
n/ Tema ypoka

I

Kosm4yecTBO 4acoB

Bcer
0

KonTpoabHbI
e paboThbI

IIpakTnyeckn
e pabdoThbI

Jara
HU3Y4YeHU
s

DJIeKTpOHHbIE HU(poBbIE
o0pa3oBaTe/ibHbIE PeCypChl

Kommbrorep —
YHUBEPCAIBHOE
BBIYUCIIUTEIHLHOE
YCTPOWCTBO,
paboraroriiee 1mo
porpaMMme.
TexHuka
0€30MacCHOCTH U
npaBuia padoThbl
Ha KOMIIBIOTEPE

Hctopus u
COBPEMEHHBIC
TEHJICHITUU
pa3BUTHS
KOMITBIOTEPOB

https://m.edsoo.ru/6SEEBH9FV

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

IIporpamMmmuoe
obecrieueHue
KOMIIbIOTEpA.
[IpaBoBas oxpaHa

https://m.edsoo.ru/5IMOL0141



https://m.edsoo.ru/6SEEBH9FV
https://m.edsoo.ru/7LAXEGTAP
https://m.edsoo.ru/5IMOL014I

Iporpamm M
JTAaHHBIX

daie! 1 mankwu.

OcHOBHBIE

OTICPAIIAH C
dbaiinamu u
nanKaMu

https://m.edsoo.ru/RSBIYWLHT

ApxuBanus
JIQHHBIX.
Hcnonp3oBaHue
MporpamMmm-
apX1BaTOPOB

https://m.edsoo.ru/ZBVAPNQOJ3

KommnbrorepHbie
BUPYCHI U
AHTUBUPYCHBIE
IIPOTPaAMMBI

https://m.edsoo.ru/ XXZEEQBH9

KomnbrorepHbie
cetu. ITouck
uH(popMaIuu B
cetu HTepHer

https://m.edsoo.ru/TI80IC62S

CepBucol
WHTEPHET-
KOMMYHUKAIUH.

CeTreBoil ITHUKET.

Crpareruu

https://m.edsoo.ru/3AFOQX2074



https://m.edsoo.ru/R5BIYWLHT
https://m.edsoo.ru/ZBVAPNOJ3
https://m.edsoo.ru/XXZEEQBH9
https://m.edsoo.ru/TI80IC62S
https://m.edsoo.ru/3FOQX2QZ4

0€301acHOro
MIOBEJICHUS B
NnTepuere

HNudopmarnus u
JTaHHbBIE

https://m.edsoo.ru/QLLTKFAS80

10

11

12

NudopmarmonHbie
TIPOIIECCHI
Paznoobpasue
SI3BIKOB U
an@aBUTOB.
EctecTBeHHBIC 1
(dbopmalibHbIE
SI3BIKU

JIBOMYHBIN
andaBurT.
[IpeoOpa3zoBanue
mo6oro andasuta
K TBOMYHOMY

https://m.edsoo0.ru/R4GZWVISY

https://m.edsoo0.ru/46DOCIMQ1

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

13

IIpencrasinenue
JAHHBIX B
KOMIIBIOTEPE KaK
TEKCTOB B
JBONYHOM
andasure

https://m.edsoo.ru/SDXNOD50OA

14

E munune:

https://m.edsoo.rut/LOHOGLHO



https://m.edsoo.ru/QLLTKFA80
https://m.edsoo.ru/R4GZWV9SY
https://m.edsoo.ru/46DOC1MQ1
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/DVHLTACX7
https://m.edsoo.ru/SDXN0D5OA
https://m.edsoo.ru/LOHOGLHOU

U3MEPCHUS
uHpopMaruu u
CKOPOCTH
nepenayn JaHHBIX

I

15

16

17

18

Konnposanue
TEKCTOB.
PaBHomepHbIe 1
HEpPAaBHOMEPHBIE
KOJIbI

JlexonupoBanue
COOOIIICHUH.
NudopmarmonHbiii
00BEM TeKcTa

[udporoe
MPEACTABIICHHUE

HENPEPBIBHBIX
JTaHHBIX

KonnpoBanune
nsera. Orenka
UH(OPMAITMOHHOTO
o0BbEma
rpaduueckux
JAHHBIX IS
pacTpoBOro
H300paKeHUs

https://m.edsoo.ru/VWHQ997FY

https://m.edsoo.ru/ WFEBO90OC
C

https://m.edsoo.ru/C74FZTZY9

https://m.eds00.ru/09JVVNYOY



https://m.edsoo.ru/LOHOGLHOU
https://m.edsoo.ru/VWHQ997FY
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/WFEBO9OCC
https://m.edsoo.ru/C74FZTZY9
https://m.edsoo.ru/09JVVNY9Y

19

Konnposanue
3ByKa

https://m.edsoo.ru/BLOQ8BUIHX

20

Pe3epBHbIl ypok
«KonTposbHas
paboTa 1no Teme
"IIpeacraBieHue
uHdopmaruu'»

https://m.eds00.ru/OCVNGSH1X

21

22

TekcToBbie
JOKYMEHTBI, UX
BBOJ U
pEIaKTUPOBAHUE B
TEKCTOBOM
IIPOLIECCOPE
dopmaTupoBaHue
TEKCTOBBIX
JIOKYMEHTOB

https://m.edsoo.ru/QR7TMWF1X
M

https://m.edsoo0.ru/GO9RAK7D9D

23

[TapameTpsbl
crpanuibl. Coucku
U TaOJIUIIBI

https://m.edsoo.ru/USH2MSPY
M

24

BcraBka
HETEKCTOBBIX
00BEKTOB B
TEKCTOBEIE
JIOKYMEHTBI

https://m.edsoo.ru/YSB7Z72F6

25

HNHTemmexTyanbHbl

https://m.edsoo.rt/IGEUSOUF2



https://m.edsoo.ru/BLQ8BUIHX
https://m.edsoo.ru/0CVNG5H1X
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/QR7MWF1XM
https://m.edsoo.ru/G9RAK7D9D
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/USH2MSPYM
https://m.edsoo.ru/YSB7Z72F6
https://m.edsoo.ru/IGEU8OUF2

€ BO3MOXKHOCTHU
COBPEMEHHBIX
cucTeM 00paboTKH
TEKCTOB

26

27

28

29

O0o0Ommenue u
cucTeMaTu3alus
3HAHUH 110 TEME
«TexkcToBbIe
JIOKYMEHTBD»

['paduueckuit
penaKkTop.
PactpoBeie
PUCYHKH
Oneparuu
peIaKTUPOBaHUS
rpaduueckux
00BEKTOB

Bekropnas
rpaduka

https://m.edsoo.ru/MWJD202K G

https://m.edsoo.ru/VOR4QAONI

https://m.edsoo.ru/F6KD5SQWO
M

https://m.edso00.ru/RS9RGY59R

30

Bceepoccuiickas
MIPOBEPOYHAS
pabota

https://m.edsoo.ru/2B7RXLXYB

31

Bceepoccniickas
IPOBEpOYHAs
pabota

https://m.edsoo.ru/O3PMDI76P



https://m.edsoo.ru/MWJD202KG
https://m.edsoo.ru/V9R4QA0NI
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/F6KD5QWOM
https://m.edsoo.ru/RS9RGY59R
https://m.edsoo.ru/2B7RXLXYB
https://m.edsoo.ru/O3PMDI76P

32

IToaroroska
MYJbTUMETUUHBIX
MpE3CHTALUI

https://m.edsoo.rt/EEKD5SOHO

33

34

JloGaBiienue Ha
camy
ayJIMOBU3YaJIbHBIX
JIAHHBIX,
aHUMAaIuU U
THIICPCCHIIOK

O06o0menue u
CHCTEMAaTH3aIHs
3HAHUH 110 TEME
«MynbTUMETUITHBI
€ MPE3EHTALIUN»

OBILEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34

https://m.edsoo.ru/EX0ZXANB
G

https://m.edsoo.ru/IGOK35DD8



https://m.edsoo.ru/EEKD5SOHO
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/EX0ZXANBG
https://m.edsoo.ru/IGOK35DD8

8 KUIACC

Ne Kosm4yecTBO 4acoB Jara
JJIeKTPOHHbIE IU(PPOBHIE
n/ Tema ypoka Bcer Konrtpoubnsl IIpakTnyecku  M3Yy4YEHH
o0pa3oBaTe/ibHbIE Pecypchl
| 0 e padoThbl e padoThI A
Heno3unuonuelie n
o TOSHIONIHRE 1 https://m.edsoo.r/OH168NING
CUCTEMBI
CUMCIICHUS
P
2 a3BCPHYTAs (OpMa 1 https://m.edsoo.ru/OIXKRYJ1S
3aMucH Yucia
JIBoW4Has cucreMa
CUUCJICHUSI.
3 Apudmernueckue | https://m.edsoo.rt/AMWEFSDE4
olepaluu B Z
JIBOMYHOM CHCTEME
CUUCJICHUS
B
4 OCbMEpIIHAT 1 https://m.edsoo.ru/3K4YL1TKU
CHUCTEMa CUUCIICHUS
[llecTHanmaTepruyHa
5 g cucTeMa 1 https://m.edsoo.ru/F6X7LQIXY
CUMCIICHUS
0606
6 OOTHEHIE 1 1 https://m.eds00.ru/232W830CB

CUCTCMaTHu3alusa



https://m.edsoo.ru/0H168N1NG
https://m.edsoo.ru/OIXKRYJ1S
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/AMWF8DE4Z
https://m.edsoo.ru/3K4YL1TKU
https://m.edsoo.ru/F6X7LQJXY
https://m.edsoo.ru/232W83OCB

3HAHUM 110 TEME

«Cucremsl
CUHCJICHUS

- Jlormueckue https://m.edso0.ru/QGSRGFKD
BBICKA3bIBAHUS Y
Jlornueckue

8 omnepaiuu «uy, https://m.edsoo.ru/S4ARZCES5V
CUIIN, KHE
Onpenenenue

9 HCTUHHOCTH https://m.edsoo.rt/QKFMNWEFL
COCTaBHOT'O Y
BBICKA3bIBAHUS

j ~ Labmmu https:/m.edsoo.r/QAAE7XDH3
HCTUHHOCTH

1 Jlornueckue https://m.edsoo.ru/6CNEKHGM
3JIEMEHTBI E
KonTtponbpHas
paboTa o Teme

12 «DIEMEHTEHI https://m.edsoo.ru/JZFVQ4VS57
MaTEeMaTHUUYECKOM
JIOTUKW
ITonsTue

13 aNropuT™Ma. https://m.edsoo.ru/TIVITTCAB

Hcniomaurenun



https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/QGSRGFKDY
https://m.edsoo.ru/S4ARZCE5V
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QKFMNWFLY
https://m.edsoo.ru/QAAE7XDH3
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/6CNEKHGME
https://m.edsoo.ru/JZFVQ4V57
https://m.edsoo.ru/TJVJTTCAB

JITOPUTMOB

14

CBoiicTBa
JITOpUTMA.
CniocoOFI 3ammucu
aNropuT™Ma

https://m.edsoo.ru/V4Y2MAAT
G

15

AJlropuT™MHU4ECKas
KOHCTPYKIIUS
«CIICIOBAHHEC.
JIuHenHbIi
aJITOPUTM

https://m.edsoo0.ru/D988TRC8V

16

AJrroputmMudeckas
KOHCTPYKIIUS
«BETBJICHUE:
IIOJIHAs ¥ HEIOIHAs

dbopmbl

https://m.edsoo.ru/ XEVM28ZW
T

17

AJroputmMudeckas
KOHCTPYKIIUS
«TIOBTOPEHUE

https://m.edsoo.ru/U4U7XUTI1H

18

19

dopmaibHOE
VCIIOJIHEHUE
aJIropuTMa

Pa3zpabotka
HECJI0)KHBIX
aJITOPUTMOB C
UCIIOJIb30BaHUEM

https://m.edsoo0.ru/QV6XREQW
4

https://m.edsoo.ru/UEWNJTKA 1



https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/V4Y2MAATG
https://m.edsoo.ru/D988TRC8V
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/XEVM28ZWT
https://m.edsoo.ru/U4U7XUT1H
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/QV6XREQW4
https://m.edsoo.ru/UEWNJTKA1

IIUKJIOB TSI
yIpaBIeHUS
dhopmMaTbHBIMU
UCTIOTHUTEIISIMU

20

Pa3zpaboTtka
HECII0KHBIX
aJITOPUTMOB C
UCIIOJIb30BaHUEM
LUKJIOB U
BETBJICHUH JUIA
yIIpaBJICHUS
(dbopmMalibHBIMU
WCIIOJTHUTEISIMA

https://m.edsoo.ru/1AUXHLAQOO

21

22

Brimmonaenune
aNTOPUTMOB

O06o0menue u
CHUCTEMaTHU3alUs
3HAHUM O TeME
«Hcnonaurenu u
aJTOPUTMBI.
AJITOPUTMUYECKHE
KOHCTPYKLIN

https://m.eds00.ru/SOA9R13NF

https://m.edsoo.ru/DBR96AUS59

23

S3BIK
MPOrpaMMUPOBAHHUS
. Cucrema

https://m.edsoo.ru/VYYOSREH1



https://m.edsoo.ru/1AUXHLAO0
https://m.edsoo.ru/5OA9R13NF
https://m.edsoo.ru/DBR96AU59
https://m.edsoo.ru/VYY0SREH1

IPOrpaMMUPOBAHUS

24

25

26

27

28

[TepemeHnHbI€.
Omneparop
MIPUCBaBaHUS

[IporpammupoBanu

€ JIMHEHHBIX
aJITOPUTMOB

Pa3zpaboTtka
porpamm,
coJiepKaInux
orepaTop
BETBIICHUS

Jnanorosas
OTJIaJIKa MPOrpamMMm

[{uka ¢ ycnoBuem

https://m.edsoo.ru/QQ36SYH4V

https://m.edso00.ru/SW740Z6S3

https://m.edsoo.ru/UQ1S3BIV]

https://m.edsoo.ru/IAWIOSNJ7

https://m.edsoo.ru/FY31SPT94

29

30

31

[Huki ¢
TIEPEMEHHOU

O6paboTka

CHUMBOJIBHBIX
JTAaHHBIX

Bceepoccuiickas
MPOBEPOYHAs
pabora

https://m.edsoo.ru/U6AHGB03K

https://m.edsoo.ru/WXMKYQO7
X

https://m.eds00.ru/QQQP3FNCD

32

Bceepoccuiickas

https://m.edsoo.ru/VI701 RLPK



https://m.edsoo.ru/QQ36SYH4V
https://m.edsoo.ru/5W74OZ6S3
https://m.edsoo.ru/UQ1S3BIVJ
https://m.edsoo.ru/IAWI05NJ7
https://m.edsoo.ru/FY31SPT94
https://m.edsoo.ru/U6AHGB03K
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/WXMKYQO7X
https://m.edsoo.ru/QQQP3FNCD
https://m.edsoo.ru/VI701RLPK

MIPOBEpOYHAS
pabota

33

34

Ananus
JITOPUTMOB.
OnpeneneHue
BO3MOYKHBIX
pe3yIbTaToOB
paboThI aropuT™Ma
pu 3aJaHHOM
MHOKECTBE
BXOJTHBIX JTaHHBIX

Ananus
aJIrOPUTMOB.
Onpenenenue
BO3MOXKHBIX
BXOJHBIX JIAHHBIX,
MPUBOJIAIINX K
JTAHHOMY
pe3yibTary

https://m.edsoo.ru/OHBV45LLN

https://m.edsoo.ru/71W3GZ5A8

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34



https://m.edsoo.ru/0HBV45LLN
https://m.edsoo.ru/71W3GZ5A8

9 KUIIACC

Ne
n/
n

Tema ypoka

Kosn4yecTBo 4acoB

Bceer
0 e paboThbI

KoHTpoJbHBI

IpakTuyeckun
e padoThI

Jara
HU3Y4YeHU
s

DJIeKTPOHHbIE N (POBBIE
o0pa3oBaTe/IbHbIE pecypChl

I'nmoGanbHas ceTh
Nurepuer. IP-
azpeca y3JoB.
bonpime ganHbie

https://m.edsoo.ru/UB3JKBQYM

Nudopmarnmonnas
0€301acHOCTh

VYuer nousaTus 0o
nH(}OpMaAITMOHHOM
0e30macHOCTH MIPU
CO3JaHUH
KOMITJIEKCHBIX
MH(}OPMAITMOHHBIX
0OBEKTOB B BUJIE
BeO-CTpaHUII

https://m.edsoo.ru/303AH11JB

https://m.edsoo.ru/SEZUEI6 X]

Bunel
NEATEIBHOCTH B
cetu MHTepHeT

https://m.edsoo.ru/9H98AEQGS

OO0iaunbie
TEXHOJIOTUHU.
HUcnionb3oBanue

https://m.edsoo.ru/RDLTKDIEY



https://m.edsoo.ru/UB3JKBQYM
https://m.edsoo.ru/3O3AH1IJB
https://m.edsoo.ru/5EZUEI6XI
https://m.edsoo.ru/9H98AEQG5
https://m.edsoo.ru/RDLTKDIEY

OHJIaiH-0dHCca IS
pa3paboTku
JOKYMEHTOB

O06o01enue n
CHCTEMAaTH3aIs
3HaHUM IO TeMaM
«I'mobanwHas ceTh
WNnTepHer u
CTpaTeruu
0e30macHOro
MMOBEACHUS B HEWY,
«Pabora B
nH(}OpMaITMOHHOM
MPOCTPAHCTBEY

https://m.edsoo.ru/A65SFGDKCH

Mopenu u
MOJICIIUPOBAHUE.
Knaccudpuxanuu
Mozelen

https://m.edsoo.ru/10LAY40SD

Ta0muuHbIE
MOJIENU

Pa3zpaboTtka
0JTHOTA0IMYHON
0a3bl JaHHBIX.
CocraBieHue
3aIpoCoB K 0aze

https://m.edsoo.ru/9RVCHE649

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



https://m.edsoo.ru/A65FGDKCH
https://m.edsoo.ru/10LAY4OSD
https://m.edsoo.ru/9RVCHE649
https://m.edsoo.ru/OCHZCHMZ8
https://m.edsoo.ru/OCHZCHMZ8

JaHHBIX

10

11

12

I'pad. Becopas
Matpwuiia rpaga.
JInuHa myTH
MEXTY

BeplIMHaMu rpada.

Brruucnenue
KOJIMYECTBA My TeH
B HaIIpaBJICHHOM
AIIUKINYECKOM
rpade

Hepeso. Ilepebop
BapUaHTOB C
MTOMOIIBIO JIepeBa
MaremaTudeckoe
MO/ICJIMPOBAHNE

https://m.edsoo.ru/QAZPCFUJW

https://m.edsoo.ru/FJI9Y 8V4P

https://m.edsoo.ru/OPNCBSLUY

13

DTanel
KOMIIBIOTEPHOTO
MO/JICTUPOBAHUS

https://m.edsoo.ru/JCU2XL560Q

14

O0o001enne u
CHUCTEeMaTH3aIMs
3HAHUU.
KonTposbHas
pabota 1o Teme
«MopnenupoBanue

https://m.edsoo.ru/OLM7SHO33



https://m.edsoo.ru/QAZPCFUJW
https://m.edsoo.ru/FJI9Y8V4P
https://m.edsoo.ru/0PNCB5LUY
https://m.edsoo.ru/JCU2XL56Q
https://m.edsoo.ru/OLM7SHO33

KaK MCTO
ITO3HAHUI»

15

Pa3Ouenne 3amaun
Ha I10/13aJa4H.
CocraBnenue
aJTOPUTMOB U
IIPOTPaMM C
HCIIOJIb30BAHUEM
BETBIICHUH,
IIUKJIOB 1
BCIIOMOTaTeJIbHBIX
aJITOPUTMOB

https://m.edsoo.ru/8XIXNF80O6

16

17

18

OnHoMepHBIE
MaCCHBBI

TunoBbie
aJITOPUTMBI
00paboTKH
MacCHBOB

CoptupoBka
MaccuBa

https://m.edsoo.ru/V33JLI9Y4L

https://m.edsoo.r/K4EJDMDMJ

https://m.edsoo.ru/FNHKT7K36

19

O6paboTka 1moToka
JTAHHBIX

https://m.edsoo.ru/SHXYWDUN
R

20

O0o001IeHue u
CHUCTEMATH3ALU
3HAHUH 110 TEME

https://m.edso00.ru/8Y 1M9GX3Q



https://m.edsoo.ru/8XJXNF8O6
https://m.edsoo.ru/V33JL9Y4L
https://m.edsoo.ru/K4EJDMDMJ
https://m.edsoo.ru/FNHKT7K36
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/SHXYWDUNR
https://m.edsoo.ru/8Y1M9GX3Q

«Pa3zpabotka
aJITOPUTMOB H
IpOrpamMm»

21

Ynpasnenue.
Curnan. O6paTtHas
CBSI3b

https://m.edsoo0.ru/L9TRK1VTO

22

23

24

25

PoGoTu3upoBaHHbI
€ CHCTEMBI

DIIEKTPOHHbIE
Ta0IULBL. TUIIBI
IIAHHBIX B sTUEHKaX
3JIEKTPOHHOM
TaOJIUIIBLI

PenaktupoBanue u
(dbopmaTtrpoBaHue
Ta0IuUIL
BcerpoeHHnsie
byHKIMA 15
MorcKa
MaKcuMyMma,
MUHUMYMa,
CYMMBI U CPETHETO
apumeTnyeckoro

https://m.edsoo.ru/MH57R1W1B

https://m.edsoo.ru/4516 A0A 16

https://m.edsoo.ru/TMK6TCIBL

https://m.edsoo.ru/4VFQO1JSL

26

CoptupoBka u
dbunpTpanus

https://m.edsoo.ru/4YJJIOW?27



https://m.edsoo.ru/L9TRK1VT0
https://m.edsoo.ru/MH57R1W1B
https://m.edsoo.ru/45I6A0A16
https://m.edsoo.ru/TMK6TCIBL
https://m.edsoo.ru/4VFQO1JSL
https://m.edsoo.ru/4YJJI0W27

JaHHBIX B
BBIACIICHHOM
Auaria3oHe

27

ITocTtpoenue
TUarpaMm H
rpaduKoB B
AJIIEKTPOHHBIX
Ta0JIMIax

https://m.edsoo0.ru/XAQ390QFA9

28

OTHOCHUTEIbHAS,
a0COJIFOTHAA U
CMEIIaHHas
azpecanus

https://m.edsoo0.ru/BOKB9CCTC

29

VcinoBHEBIE
BBIYNCJICHUS B
AJICKTPOHHBIX
TabIuIax

https://m.edso00.ru/7J4CQGS56T

30

O6paboTtka
00JBIINX HA0OPOB
JTaHHBIX

https://m.edsoo.ru/V4BJBT4LX

31

YucneHnHoe
MOJICJTUPOBaHUE B
AIIEKTPOHHBIX
Ta0IMIaxX

https://m.edsoo.ru/KCO8SRK30J

32

I'onoBas
KOHTPOJIbHAs

https://m.edsoo.ru/1UK84L.SGZ



https://m.edsoo.ru/XAQ39QFA9
https://m.edsoo.ru/BOKB9CCTC
https://m.edsoo.ru/7J4CQG56T
https://m.edsoo.ru/V4BJBT4LX
https://m.edsoo.ru/KCO8RK30J
https://m.edsoo.ru/1UK84LSGZ

pabota

Pousib
MH(GOPMALIMOHHBIX
1 TEXHOJIOTHH B
pa3BUTUU
HSKOHOMUKH MHpA,

CTpaHbI, pCTHUOHA

https://m.edsoo.ru/9SHKFEMN4

O0o0011eHUE U
14 cUCTeMAaTH3aIA.
Htorosoe

ITIOBTOPCHHUC

https://m.edsoo.ru/SCFMNUNR
W

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34



https://m.edsoo.ru/95HKFEMN4
https://m.edsoo.ru/SCFMNUNRW
https://m.edsoo.ru/SCFMNUNRW




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOr0
pe3yJjbTara

IIpoBepsiembie MpeAMeTHbIE Pe3yIbTATHI 0CBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O
0011ero od0pasoBaHus

1

1.1

1.2

ITo Teme «{udposas rpaMOTHOCTEY

[TosicHATh Ha TpUMEpaxX CMBICT MOHATUN «UHMOpMAIUI»,
«MHGOPMAIIMOHHBIN MIPOLIECCY, «obpaboTka
uHbopMaIun», «XpaHeHue uHdOpMaINy, «Iepeaayda
nH(popManum»

[IpuBOANTH PUMEPHI COBPEMEHHBIX YCTPOINCTB XpaHECHHUS
u nepeaaun uHdopmanuu, CpaBHUBATH ux

KOJIMYCCTBCHHLBIC XapaKTCPHUCTHUKHU

1.3

[Tosyuats 151 MICII0JIB30BaTh uH(pOpMAITUIO 0
XapaKTEPUCTUKAX IEPCOHAIBHOIO KOMIIBIOTEpA U €ro
OCHOBHBIX 3JIEMEHTax (Mpoleccop, onepaTUBHAs MaMsITh,

JIOJITOBPEMEHHAS TTaMsITh, YCTPOMCTBA BBOJIa-BbIBOJ1A)

1.4

COOTHOCUTh XapaKTEPUCTUKU KOMIIbIOTEpA C 3ajadaMu,

pemaCMbIMHU C €I'0 IIOMOIIIBIO

1.5

OpueHTUPOBATHCS B UEPAPXUUECKON CTPYKTYype (aiaoBoit
CHUCTEeMBI (3almuChiBaTh MOJHOE uMs (aina (kaTtanora),
nyTh K (aily (karamory) mno HMMEOUIEMYCS ONUCAHUIO
¢daiaoBOll CTPYKTYpPhI HEKOTOPOTro HWHGOPMAIIMOHHOTO

HOCHUTEJ)

1.6

PaGotate ¢  (aiimoBoil cuCTeMOW  MEPCOHAIBLHOTO

KOMIIBIOTEPA C HCITOJIb30BAHHUEM rpa(blxmecmro




1.7

1.8

1.9

uHTep(deiica: co3maBath  (KOMUPOBaTh, IMEepeMeUIaTh,
NEePEUMEHOBBIBaTh, YAANATh M apXUBHUPOBATH (ailibl H

KaTaJIOTH, UCII0JIb30BaTh AaHTUBUPYCHYIO IPOIPaMMYy )

Hckatp mHpopmauuio B MHTepHeTe (B TOM 4wucie IO
KJIFOYEBBIM CJIOBaM, MO H300paXEHUIO), KPUTUYECKH
OTHOCHUTBCSI K HalJeHHOW HH(POpPMAIMH, OCO3HABATh
OMACHOCTH ISl JIMYHOCTH M OOLIECTBA PacHpOCTPAHEHUS
BPEIOHOCHOM uHpOopMaIu, B TOM qucie

HKCTPEMHCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa
[ToHuMaTh CTPYKTYpY aJpecoB BeO-pecypcoB

Hcnomnb3oBathb COBPCMCHHEIC CCPBHUCKHI HHTCPHCT-

KOMMYHUKaIUH

1.10

1.11

CoOmronath TpeOoBaHUS  O€30MACHOM  AKCIUTyaTaruu
TEXHUYECKUX CpEICTB UHOOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, COOJI0JaTh CETEBOM
ATUKET, 0230BbIe HOPMBbI HHPOPMAIIMOHHON ATUKU U TpaBa
npu paboTe ¢ MPUIOKEHUSIMU Ha JTIOOBIX YCTPOWCTBAX U B
NurtepHete, BoIOMpaTh 0€30MaCHBIE CTPATETUH MOBEICHUS

B CCTH

[TpumeHaTs MeTO bl MPOPUITAKTUKH HETATUBHOT'O BIIASHHUSI
cpenctB  WMH(DOPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX

TEXHOJOIMi Ha 3A0POBLC ITIOJIB30BATCIIA

ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATHUKI

2.1

KonupoBate u nexoaupoBaTh COOOIIECHHS MO 3aJaHHBIM
npaBuiaM, JEMOHCTPUPOBATH MOHUMAHUE OCHOBHBIX
MPUHIIUIIOB  KOJUPOBaHUS  HHGOpPMALUM  Pa3IMYHON

pUpoAbI (TEKCTOBOM, rpaduecKom, ayIno-)

2.2

CpaBHuBaTh JUIMHBI  COOOIICHUM, 3alUCaHHBIX B
pa3MuHbIX  andaBuTax,  OMEPUPOBATh  EIUHUIIAMU

u3MepeHus UHGOPMAIMOHHOTO O0BbEMAa M CKOPOCTHU




2.3

nepcaadu JaHHbIX

OHCHI/IBaTB u CpPaBHUBATDH Pa3MECpPhbL TCKCTOBBIX,

rpaduyecKux, 3ByKOBBIX (paitiioB u Buae0(haityioB

I1Io Teme «I/IH(bOpMaHI/IOHHBIG TCXHOJIOTHHN»

3.1

[IpencraBiaTe pe3ysbTaTbl CBOEH NESITEIBHOCTH B BHUJIE
CTPYKTYPHUPOBAHHBIX HWJUIKOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEIUMHBIX PE3CHTALNI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJabTara

1

IIpoBepsieMble IpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO
0011ero od0pa3soBaHus

IIo Teme «TGOpeTI/ILIeCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I))

1.1

[losicHsaTh Ha IMpuMCpax pa3indusgd MCKAY IHO3MITHMOHHBIMHA

N HCTIO3MIOUMOHHBIMHU CUCTCMaMH CUHCJIICHHA

1.2

3anuchiBaTh U CpaBHUBATH Leible yncia oT 0 mo 1024 B
pPa3IMYHBIX  TO3UIMOHHBIX CHCTEMax CUHUCICHHUS (C
ocHoBaHUsIMU 2, 8, 16), BBINOJHATH apUPMETUUECKUE

OIICpal1 Hal HUMH

1.3

1.4

PaCKpBIBaTB CMBICJI MMOHSITHH «BBICKAa3bIBAHHCY,

«JIOrH4eCKas oncpanusa», «JIOrmH4CCKOC BLIPAKCHHUC)

3anuchIBaTh JIOTHYCSCKHUE BBIPAXKXCHHUA C HMCIIOJB30BAHUCM
AU3BIOHKOVH, KOHBIOHKIMKW W OTpHULAHHA, OIPCACIATH
HCTHUHHOCTDh JIOTHYCCKHUX BBIp&)KCHHfI, €CJIM H3BCCTHBI
3HAUYCHUA HMCTHUHHOCTH BXOJAIINX B HETO ICPEMCHHBLIX,
CTPOUTDH Ta6J'H/IHBI HUCTHUHHOCTH PRI | JJOT'HYCCKHUX

BBIPAKCHUN

ITo TeMe « AITOPUTMBI U IPOTPAMMUPOBAHUE

2.1

PackpsiBaTh CMBICIT MOHATHUA «HUCHOJIHUTEIIb,




2.2

2.3

«aNTOPUTM», «IPOTPAMMa», IOHHUMAs Pa3HUIy MEXIY
yHnoTpeOIeHHeM 3TUX TEPMUHOB B OOBIIEHHOW pedyd U B
uH(pOpMaTHKE

OnucelBaTh aIrOpUTM PELICHUS 33Jaud  Pa3InYHBIMU
crioco0amu, B TOM YHCIIE B BUAE OJIOK-CXEMbI

CocTaBnsATh, BBIIOJHATE BPYYHYI0O U Ha KOMIIBIOTEpE
HECIIO’KHBIE aJITOPUTMBI C HCIOJIB30BaHUEM BETBJICHUN U

IMHUKJIOB JIA YIIPABJICHUA UCIIOJTHUTCIIAMU

2.4

Hcnonp3oBaTh KOHCTAHTHI H IICPCMCHHBIC PAa3JIMYIHBIX
THIIOB (‘-II/ICJ'IOBBIX, JJIOT'HYCCKHX, CI/IMBOJIBHBIX), a TaKXXC
COACPKAIIUC HX BBIPAXKCHHA, HCIIOJBb30BAThH OIICPATOP

I[MpUCBAaBAHUA

2.5

Ucnonb3oBaTth mpu pa3paboOTKe NPOrpaMM JIOTUUECKHE

3HA4YCHHUA, OIICpAllMH U BBIPAXKCHUSA C HUMU

2.6

AHaHI/ISI/IpOBaTB MNPCIIOKCHHBIC aJITOPUTMbI, B TOM YHUCIIC
OIIpCACIIATL, KAKUC PE3YJIbTaTbl BO3MOXHBI ITPHU 3aIdaHHOM

MHOXECTBC UCXOAHBIX 3HAUCHUM

2.7

9 KIIACCA

Co3pmaBaTh M OTJIAXKMBATh MPOTrpaMMbl HAa OJHOM U3
a3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java,
C#, llkonpHBIN ANropuTMUYECKHid S3bIK), peann3yromue
HECJIOKHBIE aJITOPUTMbI 00PAOOTKM YMCIIOBBIX JAHHBIX C
UCIIOJIb30BAaHUEM LIMKJIOB W BETBJICHHMHA, B TOM YHUCIE
peanu3yronue NpoBepKy AEIUMOCTH OJHOIO LIEJIOro Ynucia
Ha JIpyroe, MPOBEPKY HAaTypalbHOIO 4ucia Ha MPOCTOTY,

BBIICJICHUS IU(P U3 HATYPATBHOTO YUCIIA

Kon
MpoBEPsAEMOro

IIpoBepsiemble peAMeTHBIE Pe3Y/JIbTAThI 0CBOCHHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O




pe3yJbTara

o0mrero odopaszoBanust

1

[To Teme «{udpoasi rpaMOTHOCTE

1.1

Hcnonb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM
qyuclie  KOMMYHUKAllUOHHBIE  CEpBUCHI,  OOJayHbIC
XpaHWINILA JaHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBBIE H
rpadguvecKue peaakTophl, Cpeasl pa3paboTKH) B y4eOHOM

)51 HOBCGHHGBHOﬁ ACATCIBHOCTH

1.2

[TpuBoaHTH IPUMEPHI UCITOJIb30BaHUS
reOMH(POPMaMOHHBIX CEPBHCOB, CEpBUCOB
roCyJapCTBEHHBIX YCIYTr, O0Opa30BaTEbHbIX CEPBHUCOB

HHTepHCTa B y‘{€6HOﬁ )51 HOBCCI[HGBHOﬁ ACATCIIBHOCTU

1.3

1.4

HUcnonws3oBaTh  pa3nuyHble  CPEACTBA  3alMTHI  OT
BPEAOHOCHOTO MPOTPAMMHOIO OO€CHeUYeHus, 3alluIlaTh
MEePCOHATILHYI0 MH(POPMAIIMIO OT HECAHKIIMOHUPOBAHHOTO
JOCTya W €ro MOCJIEACTBUN (pasrjalleHus, MOJIMEHBI,
yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKHUX U
COLUAIBHO-TICUXOJOTUYECKUX aCIIEKTOB HCIOJIb30BaHUs
cetu MHTepHeT (ceTeBass aHOHUMHOCTH, IUGPOBOI Clies,
AyTEHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTH

BPEJIOHOCHOTO KO/1a)

Pacmio3HaBaTh TOMBITKH W TMPEAYNPEXAATh BOBJICUCHHE
ce0sl M OKpYXalolUX B JIECTPYKTUBHBIE U KPUMUHAIbHBIC
(bOopMBI CeTeBOM aKTUBHOCTH (B TOM YHCIIe KHOSPOYIITHHT,

(buIImHT)

ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATHUKI

2.1

PackpriBath CMBICII MOHATUI «MOJIEIIbY,
«MOJICIIUPOBAHUEY, OTIPEICIISITh BUBI MOJICIIEH,
OIIEHMBAaTh  aJCKBAaTHOCTb MOJEIH  MOJCIUPYEMOMY

00BEKTY U LEJSIM MOJIETUPOBAHUS

2.2

Ucnonb3oBath rpadpl U JepeBbs sl MOJETUPOBAHUS




CHUCTEM CETEBOM M MEPAPXUYECKOU CTPYKTYpPBI, HAXOAUTh
KpaT4aiimii myTh B Tpade

[To Teme «ANTOPUTMBI ¥ IPOTPAMMUPOBAHUE

3.1

PazouBaTh 3aJa4r Ha 11oa3aaadr, COCTaBJIATH, BBIIIOJIHATDH
BPYYHYIO M Ha KOMIIBIOTCPC HCCIOXHBIC aAJII'OPHUTMBI C
HCIIOJIB30BaHHUCM BCTBHGHHﬁ, OHUKIOB N BCIIOMOI'aTCJIBHBIX

AJIT'OPHUTMOB IJIA YIIPABJICHUA UCITOJIHUTCILIMHA

3.2

CocTaBisiTh W OTJIAXUBATh MPOrPAMMBI, PEaTU3YIOIIUE
THUIIOBBIC aJITOPUTMBI 00paboTKH YHCIOBBIX
IIOCJICOBATEIBHOCTE WJIM  OJHOMEPHBIX  UYHCIJIOBBIX
MAacCHBOB (IMOMCK MaKCUMyMOB, MUHUMYMOB, CYMMbI WJIH
KOJIMYECTBA JJIEMEHTOB C 3aJaHHBIMU CBOICTBaMHU) Ha
OJIHOM U3 $3bIKOB mporpammupoBanus (Python, C++,

[Tackansb, Java, C#, llIkonbHbINH ANTOPUTMUYECKUN SI3BIK)

IIo Teme «I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOTHHN»

4.1

BoiOupats  cnoco0® — mpencraBiieHHMs — JTAHHBIX B
COOTBETCTBHH C MOCTABIICHHOM 3a7aueil (TaOIUIIbI, CXEMBbI,
rpaduKw, JMarpamMMal) c HCII0JIb30BAHUEM
COOTBETCTBYIOIIIMX TMPOTPAMMHBIX CPEACTB 00pabOTKH

JTAHHBIX

4.2

Hcnonb3oBaTh 3JIEKTPOHHBIE TaONMIBI AJi1 00pabOTKH,
aHaJM3a ¥ BU3YyaJIM3allMi YUCIOBBIX JaHHBIX, B TOM YHUCIIE
C BBIJICJICHUEM JlMana3oHa TaOJULbl U YIOPSI0OYMBAHUEM

(COpPTUPOBKOM) €T0 2JIEMEHTOB

4.3

Co3maBaTh W TIPUMEHSATH B DJIGKTPOHHBIX TaOJIHIIAX
dbopMyIBI I PacuéToOB C HCIIOIB30BAHUEM BCTPOEHHBIX
apupmMeTndeckux (YHKIHMK (CyMMHUpPOBAaHHUE W TMOACYET
3HAYCHUM, OTBEYAIONIUX 3aJaHHOMY YCJIOBHUIO, CpeaHee
apupMeTHIECKOE, MTOVCK MaKCHUMaJIbHOTO u

MHHHUMAJIBLHOT'O 3HAYCHMS), aOCONMIOTHOM, OTHOCHUTEIILHOM,




4.4

CMEILIAaHHOU aJIpeCcalnun
Hcnonp30BaTh 3JIEKTPOHHBIE TAOIMIBI A YHUCIEHHOTO

MOACIUPOBAHUA B IIPOCTHIX 3aJdadaX H3 PA3HBIX y‘I€6HLIX

MpcamMcTOB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

1.1

1.2

1.3

[udposast rpaMOTHOCTD

KoMmneiorep — yHHBEpPCAJIbHOE BBIYUCIUTEIBHOE YCTPOWCTBO,
paboraromiee 1Mo nporpamme. THUMbl KOMIBIOTEPOB: MEPCOHAIBHBIE
KOMITBIOTEPBI, BCTPOEHHBIE  KOMIIBIOTEPHI, CYNEPKOMIBIOTEPHI.
MooOuibHbIE ycTpoiicTBa. TexHrKa 0€30MacHOCTH U IpaBuia paboThl

Ha KOMITBIOTEPE

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U X HazHadyeHue. [Iponeccop.
OnepatuBHass W JOJITOBPEMEHHAasi TaMsAThb. Y CTPOWCTBA BBOJA M
BbIBOIa. (CEHCOpHBIM BBOJA, JaTYMKM MOOWIIBHBIX YCTPOWCTB,

cpencTBa OMOMETPUYECKON ayTeHTU(UKAIUU

HcTtopusi pa3BUTHS KOMIBIOTEPOB M MPOTPaMMHOIO 0O0€CIeUEeHHMS.
[Tokonennst kommnbrOTEpoB. COBpPEMEHHBIE TEHACHUMU Pa3BUTHS
KoMIboTepoB. Cynepkommnbrotrepsl. [lapannenbHble BBIYMCICHUS.
Ilepconanenbii komneroTep. [Ipomeccop m €ro XapakTEPUCTUKH
(TakTOBass ~ 4acTtoTa,  pa3psAHOCTh).  OmneparuBHas  NaMSATh.
JlonroBpeMeHHasi MaMmsTh. YCTpoicTBa BBOJa W BbIBojAa. OOBEM
XpaHUMBIX JAHHBIX (ONEpaTUBHAs MaMsATh KOMIIBIOTEpA, >KECTKUMA
OUCK M  TBEPAOTENBbHBIM HAKOIWTENb, IIOCTOSIHHAs  IaMATh

cMapTdoHa) U CKOPOCTH IOCTYTIA JIJISl Pa3IMYHBIX BUIOB HOCUTENCH

1.4

[TporpamMmmHuoe o0ecrnieueHne KOMIIBIOTEPA. [TpuxagHoe
IPOrpaMMHOE o0ecrieveHue. CucrtemHoe MpPOrpaMMHOE
obOecneuenue. Cucrembl mnporpammupoBaHus. I[IpaBoBas oxpana
oporpaMM Y JIlaHHBIX. becniaTHble W yCIOBHO-OECIUIaTHBIE

nporpaMmMbl. CBOOOIHOE MPOTpaMMHOE 00ECTICUeHNE




1.5

1.6

1.7

1.8

@aitnel w1 manku (kartamoru). Tumbr (aitmoB. CBoiicTBa (haitios.
XapakTtepHble pa3Mepsl (ailioB pa3NIMYHBIX TUIOB (CTpaHHIIA
TEKCTa, DOJEKTPOHHAs KHura, (oTtorpadus, 3amuch MECHH,
BUJICOKJIUII, TTOJTHOMETPAKHBIN (PHUITEM)

[Mpunuuner moctpoeHus: QaitnoBeix cucteM. llomHoe ums daitna
(mamkwu, karanora). [IyTs k Qaitny (mamnke, KaTauory)

daiinoBeIit MeHeKep. PaboTa ¢ daiinamMu 1 mankamu (KaTajaoraMm):
CO3/MaHHe, KOMHPOBAaHUE, IEpPEMEIICHNEe, TICPEHMMEHOBAaHUE U
ynanenue ¢aiiaoB u nanok (karanoros). [louck ¢aitnos cpencrBamu

ONEPALIMOHHON CUCTEMBI

ApXI/IBaI_II/I}I JaHHBIX. Hcnonb3oBaHue IIporpaMm-apxXmuBaToOpOB

1.9

KomnreroTepHbsle BUPYCBI W JIpPYTHE BpPEIOHOCHBIE IMPOrPAMMEI.

HpOI‘paMMBI JJIA 3allIUTBI OT BUPYCOB

1.10

OO0benuHeHnne KoMIbioTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuiia,
BeO-caiit. CTpykTypa ajpecoB BeO-pecypcoB. bpaysep. [louckosie
cucteMbl. Ilouck wuH(pOpMamuu MO KIOYEBBIM CIOBAM U IO
n300paxkeHnto. JloctoBepHOCTh UWH(MOpPMAIMU, TMOJYYEHHOH U3

HNnTepuera

1.11

1.12

CoBpeMeHHBIE CEPBUCHI NHTEPHET-KOMMYHUKAUI

CereBoii 3TUKET, 0a30BbIe HOPMbI HHPOPMAIIMOHHON STUKHU U TpaBa
npu padote B cetu Uutepuer. Ctparerun 0€30MacHOrO MOBEICHUS B

HNnTepuere

Teopernyeckrue 0CHOBBI HHPOPMATHUKH

2.1

Nudopmanus — 0JHO U3 OCHOBHBIX TMOHSATUNA COBPEMEHHOUW HAyKH.
Nudopmanusa kak CBEACHMsS, MpeIHAa3HAYEHHBIC IS BOCHPUSITHS
YeJIOBEKOM, M HMH(pOpMAIMs KaK JaHHbIe, KOTOpble MOTYT OBITb

00paboTaHbl aBTOMaTU3UPOBAHHOW CHCTEMOM

2.2

I[I/ICerTHOCTB JaHHBIX. Bo3MoOXHOCTE OmnMcaHus HCTIPCPBIBHBIX
OOBEKTOB U nmpoueccoB C€ IOMOIIBIO JUCKPCTHBIX JaHHBIX.

HNupopmaninoHHbIE TPOLECCH — MPOLECCHI, CBA3AHHBIE C XpaHEHUEM,
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2.4

2.5

peoOpa3oBaHUEM U MEpeaadeil JTaHHbIX

CumBoi. Andasur. MourHocTs andasurta. PazHooOpasue S3bIKOB U
anaBuToB. EcTecTBeHHBIE U (pOpMaIbHBIE S3bIKU. AJI(aBUT TEKCTOB
Ha pycCKOM s3bIke. [IBonuHbli andasut. KonnyecTBo BCEBO3MOXKHBIX
CJI0B (KOJOBBIX KOMOWHALMI) (PUKCUPOBAHHOW IJIMHBI B JBOMYHOM
andasute. IlpeoOpazoBanme moboro andaBuTa K JTBOUYHOMY.
KomuyectBo pa3znuuHbIX €lI0B (UKCUPOBAHHON IMHBI B aii(haBUTE

ONPEACIEHHON MOIIIHOCTH

KoaupoBanue cumMBOJIOB OfHOTO ajipaBUTa C MOMOIIBIO KOJIOBBIX
CJIOB B Apyrom ajidaBuTe, KOAOBas Ta0IuIa, JEKOIUPOBAHUE
JIBonunblit koJ. [IpencraBienre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB

B IBOMYHOM aJI(l)aBI/ITe

2.6

Nudopmarnmonnsiii 00bEM JaHHBIX. BUT — MUHHMMaNbHAST €IMHHIIA
KOJMYecTBa MHQOpPMAlUU — JIBOWYHBIA paspsa. balT, kuinoOaiur,

MeTra0auT, TUra0anT

2.7

CKOpOCTB nepeaadyn IaHHBIX. EI[I/IHI/II_IBI CKOpOCTH 1ICpCaavuu

naHHbIX. MckaxkeHne nHpopmanuu npu nepegaye

2.8

Konmnposanue texcroB. PaBHOMepHbI Koia. HepaBHOMEpHBIN KO.
Komuposka ASCII. BocbmuOutHble koaupoBku. [lonsitue o
KOJIMPOBKAX UNICODE. JlekoaupoBaHue COOOIIEHUI C
UCIIOJIb30BAaHUEM  PABHOMEPHOTO M HEPAaBHOMEPHOIO  KOJA.

NudopmanmoHHblii 00bEM TEKCTa

2.9

Ob6mee Ipe/ICTaBlICHUE 0 udpoBOM MpeICTABICHUH
ayMOBU3YAJIbHBIX M JIPYTMX HEMPEphIBHBIX JNaHHBIX. KomupoBanue
nsera. I[BetoBbie monenu. Monens RGB. I'myOuna komupoBaHus.

[Tanutpa

2.10

PactpoBoe u BekTOpHOE TpeacTaBieHue u3o0paxeHuu. Ilukcens.
Ouenka uH(pOpMAMOHHOTO 00bEMa TpapUUECKUX [TaHHBIX I

pPacTpoBOTO M300paAKEHUS

2.11

Komnposanue 3Byka. PaspsmHOCTh M 4YacToTa JIUCKPETU3ALMH.




3.1

KonnyectBO  KaHajJoOB  3aIlMCH. OmeHka  KOJIMYECTBECHHBIX
MapaMeTPOB, CBSI3aHHBIX C MPEJICTABICHUEM U XPAHEHUEM 3BYKOBBIX
daiinos

NudopmarimonHbie TEXHOJIOTUH

TekcToBbIE JOKYMEHTBI M UX CTPYKTYpHBIC 3JIEMEHTHI (CTpaHHUIIA,

a03al1, CTpoKa, CJIOBO, CHMBOJT)

3.2

TeKCTOBBIN MPOLIECCOP — UHCTPYMEHT CO3/IaHUS, PEIAKTUPOBAHUS U

dbopmarupoBanus TekctoB. [IpaBuia Habopa TekcTa
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PenaktupoBanue Ttekcra. CBoiictBa cumBoOJIOB. IlpudT. Tumnsl
mpudToB (pyOaeHsie, ¢ 3acedykamu, MOHOIIMpUHHEIE). [TomyxupHoe
U KypcuBHOE Hauepranue. CBOMCTBa ab3alleB: TPaHUIIbI, a03aIHBIMN

OTCTYII, UHTEpBaJ, BbIpaBHUBaHKHE. CTUIIEBOE (POpMATHPOBAHUE
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3.5

3.6

CtpykTypupoBaHue MHQOPMalHUA C MOMOIIBIO CIUMCKOB M TaOJIMII.
MHoroypoBHeBble cnucku. JloOaBieHue TaOAMI B TEKCTOBBIC

JIOKYMEHTBI

BcraBka wu300pakeHuid B TEKCTOBBIE JIOKyYMEHTHL. (OTekaHue
U300pKEHU TEKCTOM. BkilloueHHe B TEKCTOBBIM JOKYMEHT
auarpaMm 1 popmyi

[Tapamerpsl cTpaHuilbl, Hymepanus cTpanuil. JloOaBieHue B

AJOKYMCHT KOJIOHTHUTYJIOB, CCBIJIOK

3.7

ITpoBepka nmpaBonucanusi. PacctanoBka nepeHocoB. ['0s10coBoii BBOA
Tekcta. OnrThueckoe pacrno3HaBaHUE TekcTa. KoMIbIOTEpHBIN
nepeBoa. Mcmons3oBanne cepBucoB ceTu MHTepHET aiis 00paboTku

TCKCTa

3.8

3HAKOMCTBO C TpaUUECKUMHU pelakTopaMu. PacTpoBbie pUCYHKH.

Ucnonp3oBanne rpaguuecKkux MPUMHUTUBOB

3.9

Onepanii  peAakTUPOBaHUSI TpadhUUECKUX OOBEKTOB, B TOM YHCIE
upoBbix (GoTorpaduii: W3MEHEHHE pa3Mmepa, oOpe3Ka, IMOBOPOT,
oTpakeHue, padota ¢ o0nacTsMu (BblAETICHUE, KOMMPOBAHUE, 3AJIMBKA

I_[BGTOM), KOppCKUM:A IBCTA, APKOCTU 1 KOHTPACTHOCTH




3.10

3.11

3.12

8 KVIACC

BexTopnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU
CpeICcTBaMH TEKCTOBOTO Ipolleccopa WM JAPYTHX I[porpamm

(mpunoxenwii). JlobaBeHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[ToaroroBka MynbTUMEIUMHBIX Tpe3eHTarui. Crnaiin. JloGaBieHue

Ha CJaii TeKcTa u u3o0pakeHuil. Pabora ¢ HECKOIbKUMH cllaiiiaMu

Jlob6aBiaenne Ha clai ayJuoOBU3YaJIbHBIX JaHHBIX. AHUMAaIIMS.

['unepccebuiku

Kon

HpOBepHeMblﬁ AJIEMEHT COACPKAHNA

Teopernueckne 0OCHOBBI UHPOPMATUKH

1.1

Hemno3umoHnHbie W MO3UIMOHHBIE CUCTEMBbI CUHUCIICHUs. AJipaBuT.
OcHoBanue. Pa3sépuyrtas ¢opma 3amucu uwnciaa. llepeBoax B
JNECATUYHYIO CHUCTEMY YHCEN, 3alMCaHHBIX B JPYTUX CHUCTEMax

CUMCIICHHA

1.2

1.3

PumMckasg cucreMa CUUCIICHUS

JBonuHas cucteMa cuuciieHus. [lepeBoa uenbIX dncen B mpeaeiax
or 0 mo 1024 B nBoMuYHYyIO cucTeMy cuuciieHHus. BocbmepuuHas
cucrtema cuucieHus. [lepeBoa uncen U3 BOCbMEPUYHON CUCTEMBI B
JIBOUYHYIO u JECATUYHYIO CUCTEMBI U o0paTHO.
[lectHanuarepuunas cuctema cuucienus. llepeBon uymcen wu3
IIECTHA/IIIATEPUYHON CHUCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO U

ACCATUYHYIO CUCTEMBI U O6paTHO

1.4

1.5

Apudmerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS

Jlornueckue BbIicKa3piBaHUs. Jlornueckne 3Ha4€HUS! BBICKA3bIBAHUM.
DneMeHTapHble W COCTaBHBIC  BBICKa3bIBaHUS. Jlormueckue
orepanuu: «W» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHUE), «HIIN»
(IM3BIOHKIIMS, JIOTUYECKOE  CJIOXKEHHE), «He»  (JIOTHYEeCKOe

orpuuanue). Ilpuopurer normyeckux omnepauuid. OmnpeneneHue




1.6

1.7

HCTUHHOCTH COCTABHOI'O BBICKA3BIBAHUA IIPU M3BCCTHLIX 3HAYCHUAX

HCTUHHOCTH BXOIOAINIUX B HEI'O 3JICMCHTAPHbBIX BBICKa3bIBaHUM

Jlormueckue BbIPAKCHUA. HpaBI/IJIa 3allMCH JIOTHYCCKHX BBIpa)KGHHﬁ.
HOCTpOCHI/IC T3.6J'II/IH HNCTHHHOCTH JIOTHYCCKHX BLIpa)KeHI/Iﬁ
Jlormueckue »3IEMEHTHI. 3HAKOMCTBO C JIOTMYECKUMHM OCHOBAaMHM

KOMIIBIOTCpA

2.1

2.2

AJNTOPUTMBI U IPOTPAMMHUPOBAHUE

[lonatne anroputma. McmomHutenn anropuTMOB. AJTOPUTM Kak
IJIAH YIPABJIEHUS UCIIOJIHUTEIIEM

CpoiictBa anroputrMa. CrocoObl 3alucu aliroputMa (CIOBECHBIH, B

BUJIE OJIOK-CXEMBI, pOrpaMMma)
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AJITOPUTMUYECKHE KOHCTPYKUMH. KOHCTpYKIHS «CIIEIOBAHHEY.
Jluneiinblii anroput™M. OTrpaHUYEHHOCTH JIMHEWMHBIX AQJITOPUTMOB:
HEBO3MOKHOCTb IPEAYCMOTPETH 3aBUCUMOCTD IOCIEA0BATEILHOCTH

BBITIOJIHIEMBIX JEHUCTBUM OT UCXOIHBIX JTAHHBIX

2.4

KoHcTpykiusi  «BeTBIIGHHWE»: TIOJNIHAsE MW HEmoJiHas  (OPMBI.
BrlmonHeHre W HEBBIMOIHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTH

BbICKa3bIBaHUs). [IpocThie U cocTaBHBIE YCIOBUS

2.5

KOHCTPYKHI/ISI «IOBTOPCHHEC»: HHUKJIbI C 3aJaHHBIM YHCJIOM

HOBTOpCHHfI, C YCJIOBHEM BBITIOJIHCHUA, C HCpCMCHHOfI OUKIa

2.6

Pazpabotka s (QOpMambHOrO  WCIOJHUTENS  aJrOpUTMA,
NPUBOMSIIET0O K TpeOyeMoMy pe3yiabTaTy TIpH  KOHKPETHBIX
WUCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJITOPUTMOB C
UCITOJIb30BAaHUEM  IMKJIOB W  BETBICHUH I yIIPaBJICHUS
(GbopMallbHBIMUA ~ UCIIOJIHUTENISIMUA.  BBITIOJIHEHHE  aJTOpPUTMOB
BPYUYHYI0O U Ha KOMIbIOTepe. CHHTAKCHYECKHE U JIOTHYECKHUE

omunoOku. OTKa3bI

2.7

S3pik mporpammupoBanusi (Python, C++, Java, C#, IlIxonbHbIi
Anroputmudeckuid fA3bik). CucTeMa MporpaMMHUpPOBAHUS: PEAAKTOP

TCKCTa IIporpamMmm, TPaHCIIATOP, OTJIAYHK




2.8

2.9

2.10

2.11

2.12

HepeMeHHaﬂ: THUII, HWMs, 3HA4YCHMHC. Henme, BCIICCTBCHHBIC H

CHUMBOJIbHBIC IICPECMCHHBIC

Omnepatop npucBauBaHus. ApudMeTHuecKre BhIPAKEHUS U MOPSIA0K
uX BbluucCieHHs. Omnepanuy C LEJbIMU YUCIaMU: IeJIOYHCICHHOE
JeJI€HUe, OCTaTOK OT jeneHus. I[IpoBepka AenMMOCTH OJHOTO

L[EJIOr0 YKcia Ha Ipyroe

BerBnenus. CoctaBHble yCIIOBUA (3allUCh JOTUYECKUX BBIPAXKEHUN
HAa  U3y4aeMOM f3bIK€ NporpamMmupoBanus). HaxoxxneHue
MUHHUMYMa U MaKCUMyMa U3 JIBYX, TPEX U 4eThIpEX uncen. Pemenue

KBaJIpaTHOT'O YPpaBHCHH:, UMCIOIICTO BEIICCTBCHHBIC KOPHHA

I[I/IaJ'IOI‘OBaH oTiIaAKa  IIporpamMm: IIomaroBoc BBIITOJIHCHHUC,
IIPpOCMOTP 3HAYCHUM BCJINYHH, OTJI&,Z[O“IHBIIZ BBIBO/, BBI60p TOYKH

OCTaHOBAa

Hukn c¢ ycinoBuem. Ajroput™m EBkiMga [  HaxoXICHUS
HauOOJIBIIEr0 OOIIero JAENUTENs JBYX HATypaJIbHBIX YHCEIL.
Pazbuenne 3anucu HaTypaJIbHOTO YHCIIa B TIO3UITMOHHOM CHUCTEME C

OCHOBAaHHMEM, MEHBIIIMM WX paBHBIM 10, Ha OTAEIbHBIC TUDPHI

2.13

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKH AEIUMOCTH OIHOTO
LEJIOr0 4YHWCJIa Ha JApYyroe, NPOBEPKM HATypaJlbHOIO 4YHUCIA Ha

IIPOCTOTY

2.14

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJIbBHBIE (CTPOKOBBIE)
nepemenHbie. [locumBonbHas oOpaboTka cTpok. Iloacy€r yacToTsl
NOSIBJICHHWS CHUMBOJIa B CTpoke. BcTpoeHHble QyHKUMH AJis

00paboOTKH CTPOK

2.15

9 KIIACC

OmnpeneneHne BO3MOXHBIX PE3YJbTATOB PabOThI ANrOpUTMA MPH
3aJITaHHOM MHO’KECTBE BXOIHBIX JAHHBIX, ONPE/ICTICHUE BO3MOKHBIX

BXO/JHBIX JaHHBIX, IPUBOAIIUX K JTAHHOMY PC3YJIbTATY




Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

1.1

1.2

[MudpoBast rpaMOTHOCTH

['moGanbHas cetb MuTepHer. IP-agpeca y3noB. CereBoe XpaHEHHE
JaHHBIX. MeToabl NMHAMBUAYaIbHOTO U KOJUIEKTUBHOTO Pa3MEILECHUs
HOBOW uMH(popmauun B MHTepHere. bomnblune naHHbIE (MHTEPHET-

JaHHBIC, B YaCTHOCTHU JaHHBIC COIUAJIBbHBIX ceTeﬁ)

[TonsitTue 06  wHbOpMAUMOHHON  OE30MACHOCTH.  YTPO3bI
MH(pOpMAITMOHHON 0€30MaCHOCTU MpU paboTe B II100ATBHOU CETH U
METOJBI IIPOTUBOACHCTBHS UM. IIpaBuna 0e30macHoM
ayTeHTH(QUKaIUU. 3anmTa JMYHOM nHpopMauuu B cetu VHTepHeT.
besonacHple  cTpaTtermu ~ moBeAeHHS B ceTh  VIHTepHer.
[IpenymnpexaeHre BOBICUYEHUS B JECTPYKTUBHbIE M KPUMHHAJIbHbBIE

dbopMBbl CETEeBOM aKTUBHOCTU (KMOEpOYJUIMHT, (UIIMHT U APyTHe

dhopmbI)

1.3

Bunet  pmestensHoctn B MHTepHere.  MHTEpHET-CEpBHUCHI:
KOMMYHUKAIIMOHHBIE  CEpBHUCHI  (IMOYTOBas  CIOyk0a, BHJIEO-
KOH(EpeHII-CBSI3b W JIpyrue), CIPaBOYHBIC CIYyXKObl (KapThl,
pacnucaHusi M JIpyrue), MOUCKOBBIC CIIYXObI, CIIyKObl OOHOBJICHUS
MporpaMMHOrO  o0ecriedeHuss W Jpyrue ciayxObl. CepBUCHI
rocyaapcTBeHHbIX yciyr. Obnaunbie XpaHuwinina ganubix. CpencTa
COBMECTHOM pa3paboTKH JIOKYMEHTOB (oHIaitH-0UCHI).
[IporpammHoe  obecrneueHue Kak  BeO-CEpBUC:  OHJIAHOBBIC
TEKCTOBBIC H TpaHuUecKHue peaaKTOpbI, Cpeabl pa3padOTKH
porpamMm

Teopernyueckne OCHOBBI HHPOPMATHUKH

2.1

Mopens. 3amaud, pemiaemMble € [OMOIIbIO  MOJAEIUPOBAHUS.
Knaccudukanmu  mopmeneit.  MarepuanbHbie  (HaTypHbIE) U
uH(pOopMaIMOHHBIE MOJeNU. HempephiBHBIE U JAUCKPETHBIC MOJEIH.

Nmuranmonnsie moaenu. Urposesie monenu. OLieHKa COOTBETCTBUS




2.2

MOJCIN MOACIINPYCMOMY O6’B€KTy " OCJisiM MOACIIMPOBAHUA

TabmuaHbIC MOICIIN. Ta6JII/IIIa KaK IMpCaACTABJICHUC OTHOIICHUA

2.3

ba3sl mannbix. OTOOp B Tabmuile CTPOK, YIOBJIECTBOPSIIOIIMX

34 JaHHOMY YyCJIOBHIO
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I'padp. Bepmmna, pebpo, mnyTs. OpHUEHTHPOBaHHBIE U
HeopueHTHpoBaHHbIC rpadwl. [InmuHa (Bec) pedpa. Becoras marpuia
rpada. Jnouna mytm Mexay BepmuHamu  rpada. Ilomck
ONTUMAaIbHOTO MyTH B rpade. HauanbHas BepmmHa (MCTOYHMK) H
KOHEYHas BepUIMHA (CTOK) B OpUEHTHPOBAHHOM rpade. Briuucienue

KOJIM4YCCTBA HYTGﬁ B HAITPpaBJICHHOM AlIUKIINYCCKOM rpa(be

2.5

Hepeo. Kopenb, BepmmHa (y3en), JuCT, peOpo (myra) aepesa.
Bricora nepesa. IlogaepeBo. Ilpumepsl uCHONB30BaHUSA JEPEBHEB.

[TepeGop BapuaHTORB C MMOMOIIBIO JepeBa

2.6

[TonsiTMe MaTeMaTHYECKOW MOJIENH. 3aa4M, PEIIAEMBbIE C TIOMOILBIO
MaTeMaTH4YeCKoro (KOMIbIOTEPHOI0) MojenupoBanus. OTaudue
MAaTEMATUYECKON MOJAEIN OT HATypHOHM MOJEIU U OT CIOBECHOTO

(JIUTepaTypHOTO) OMUCAHUS 00BEKTA

2.7

3.1

3.2

OTranbl KOMIBIOTEPHOTO MOJEIUPOBAHUA: ITOCTAaHOBKA 3aJayH,
ITOCTPOCHUE MATEMATUYECKOM MOJENH, MPOrpaMMHAas peanu3anus,
TECTUPOBAHUE, MPOBEICHUE KOMIIBIOTEPHOTO SKCIIEPUMEHTA, AHAIIN3

€ro pe3yJIbTaTOB, YTOUHEHNE MOJEIN
AJNTOPUTMBI U IPOrPaMMHUPOBAHUE

Pasouenne 3amaun Ha momzamaun. CocTaBieHUE alTOPUTMOB U
porpaMM  C  WCIOJB30BAHMEM  BETBICHUM,  LUKIOB U
BCIIOMOTaTEJIbHBIX AJITOPUTMOB JUUI YIPABJICHUS UCIIOJTHUTEIEM WU

APYTUMH UCITIOJIHUTCIISIMHA

Tabmuunbie BenmwuuHbI  (MaccuBbl). (OTHOMEPHBIE  MAaCCHUBBI
CocraBieHue U OTIaJKa MPOrPaMM, PEATU3YIOIIUX THUIOBBIE
QITOPUTMBI  00paOOTKM OJHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha

OJTHOM M3 513bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,




C#, lIxonbHbd AJITOPUTMUYECKHN fI3BIK): 3allOJHEHUE YHCIOBOrO
MaccuBa CIy4allHBIMU YHCJIaMH, B COOTBETCTBHH C (OpMYyJION MU
nyTEM BBOJA 4YHUCEJN, HAXOXKIECHUE CYMMBbI 3JIEMEHTOB MacCHBa,
JIMHEHUHBIM IIOMCK 3aJJaHHOI0 3HAUC€HHUS B MAaCCHBE, MOJCYET
AJIEMEHTOB MACCHBA, YJOBJIETBOPSIOIIMX 33aJaHHOMY YCJOBHIO,
HAX0X/I€HNE MUHUMAJIBHOTO (MAaKCUMAaJIbHOTO) 3JIEMEHTa MAaCcCHUBa.

CoptupoBKka MaccuBa

3.3

OOpaboTKka TMMOTOKAa [AaHHBIX: BBIYHCICHUE KOJIWYECTBA, CYMMHI,
cpemHero apu(MeTHYEeCKOro, MHUHHUMAJIBLHOTO M MAaKCHMaJbHOTO
3HAUCHUS JJIEMEHTOB IIOCJIEI0BATEILHOCTH, YIOBICTBOPSIOIINX

34 JaHHOMY YCJIOBHIO
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VYupasnenne. Curnan. OOpaTtHast cBsi3b. lloyueHue CHUTHaJIOB OT
UM(POBBIX JATYMKOB (KacaHWs, pacCTOSHUS, CBETa, 3ByKa U
npyroro). IlpuMepsl UCHONB30BaHUS MPUHIMIA OOpPAaTHOM CBS3U B
CUCTEMAX YIIPABJICHUS TEXHUYECKUMH YCTPOUCTBaMH, B TOM YHCJIE B
poboTtorexnuke. IIpuMepbl poOOOTU3UPOBAHHBIX CHUCTEM (CHUCTEMa
YOPABJICHHUS JBWKEHHEM B TPAHCIIOPTHOW CHUCTEME, CBapOYHas
JMHUS aBTO3aBOJA, aBTOMATU3UPOBAHHOE YIPABIECHUE OTOIJIEHUEM
JI0Ma, aBTOHOMHAsI CUCTEMa YNPAaBJICHNs TPAHCIOPTHBIM CPEJICTBOM

U IPYTHE CUCTEMBbI)

NudopmaiimoHHbie TEXHOIOTHH

4.1

[Tonarre 00 H3JIEKTPOHHBIX Tabnumax. TUIBl JaHHBIX B sSUYEUKax
ANEKTPOHHOM Tabnuipbl. PemaktupoBanue u  QopMaTupoBaHUE
Tabnui. Betpoennbie GyHKIMU AJs TOMCKAa MAaKCUMyMa, MUHUMYMa,
CyMMbl M cpenHero apudmernyeckoro. CoOpTUpOBKa JTaHHBIX B
BBIJICJICHHOM Juana3zoHe. Iloctpoenme auarpamMm (rucrorpamma,
KpyroBas jauarpaMma, ToOdYedHas jJuarpamma). Bwibop Tumna

AruarpaMMbl

4.2

[IpeoOpazoBanue Qopmyn mpu KonmupoBaHuu. OTHOCHUTETBHAS,

a0COJIFOTHASA M CMEIIaHHas aJapecanunsa




4.3

4.4

YCIIoBHBIC BBIYUCIICHUS B JJIGKTPOHHBIX TaOnwmax. CyMMUpoOBaHUE
U TOJACYCT 3HAYCHHM, OTBEYAMOIIMX 33JaHHOMY  YCIIOBHIO.
O06paboTka 0oMbIUX HAOOPOB MaHHBIX. YHNCIEHHOE MOICITUPOBAHKE

B OJICKTPOHHBIX Ta6JII/II_IaX

Ponb nH(GOpMAaIIMOHHBIX TEXHOJOTHI B Pa3BUTUU 3KOHOMHUKU MHPA,
cTpanbl, peruoHa. OTKpeITbIE 00pa30BaTENbHBIE  PECYPCHI.
[Tpodeccun, cBazanHble ¢ MHPOPMATHKOW U UHGOPMAIMOHHBIMU
TEXHOJOTHSIMH:  BeO-Tu3aifHEep,  MPOrPaMMHUCT,  Pa3pabOTUHK
MOOUITBHBIX PUIIOKEHUH, TECTHUPOBIIHK, aApXUTEKTOP
IPOrPaMMHOTO OO€cTeueHHs], CIEMUANINCT 10 aHAJIW3y JaHHBIX,

CHUCTEMHBIN AIMHUHHUCTPATOP




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

Kon

MPOoBePsSIeMOro
TpeOOBaHUS

1

1.1

1.2

IIpoBepsieMble TPeOOBAHUSA K NPeIMETHBIM
pe3yjabTaTaM 6a30BOro YpOBHS OCBOEHHMSI OCHOBHOM
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOTI'0 001IIET0
oOpaszoBanus Ha ocHoBe PI'OC

3HaTh (MOHUMATD)

Brnanenue  OCHOBHBIMM  TOHSATHUSIMU:  HHGpOpPMAIIHS,
nepeaada, XpaHeHHe U o0paboTka  uMHGOpPMAINH,
QITOPUTM,  MOJENb, HUGPOBOM MPOAYKT M  HX
UCITIOJIb30BAHUE JIJISI PEIICHUS] YUEOHBIX U MPAKTHUYECKUX
3a1aq

Brnanenue mOHSATHSMU:  BBICKA3bIBAHHME, JIOTHYECKAs

orcpanu:a, JOri4cCKOC BbIPAKCHUC

YMmeTh

2.1

2.2

2.3

24

Ymenue OMepUpOBaTh eAMHUIIAaMU MU3MEPEHHUS
MH()OPMAMOHHOTO 00BbEMA W CKOPOCTH Iepeaadyu

JaHHBIX

YMeHue 3anuceiBaTh U CPaBHUBATH Liesble yncna ot 0 1o
1024 B pa3IM4HBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHUS C
ocHOBaHMsIMU 2, 8, 16, BBINOJIHATH apUPMETUUYECKUE

ornepanru HaJ HUMH

YMeHue KoaupoBaTh U JEKOAUPOBATH COOOIIEHUS I1O
3aJlaHHBIM TIpaBUJIaM; MOHUMAaHUE OCHOBHBIX MPHUHIIMIIOB
KOJUPOBaHUS  HMHQOpMALMK  PaA3IUYHON  MPUPOIBIL:
TEKCTOBOM, I'papuecKoi, aya1uo

YMeHHe  3anuchiBaTh  JIOTUYECKUE  BBIPDAKEHHS  C

HCITIOJIb30BAHHUEM JAU3BIOHKINH, KOHBIOHKIINH )41




OTpULAHUS, OIIpPCACIIATH HNCTHUHHOCTD JOTNYCCKHUX
BBIp&)KGHHfI, €CJIM HU3BCCTHBI 3HAUYCHHUA HMCTHUHHOCTH
BXO/sAOIMX B HCIO IICPEMCHHBIX, CTPOUTH Ta6J'II/II_[BI
HUCTHUHHOCTH JOJI1 JIOTHYCCKHX BBIpEl)K@HHfI; 3aIIMChIBAaTh
JJOT'MYCCKHEC BbIPaKCHUSA Ha H3y49acMOM SA3BIKE

POrpaMMUPOBAHUS

2.5

2.6

VYMeHne COCTaBiIATh, BBINOJHATH BPYYHYIO H© Ha
KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBI JUISl  yIPABICHHUS
ucnonaurensiMu  (Yepenamka, YepTE&XHUK W JApYyTHE);
co3gaBaTh M OTJIAXXUBATh NPOrpaMMbl Ha OJHOM U3
s3pIkOB  TiporpammupoBanus (Python, C++, Ilackams,
Java, C#, IllxonbHBII AJNroputMuUyYecKul  3bIK),
pealin3yIole  HECIOXKHbBIE  AITOPUTMBI  00pabOTKU
YUCJIOBBIX [JAHHBIX C MCIOJIb30BAHUEM IHUKJIOB U
BETBJICHUI;, yYMEHHE pa30uBaTh 3a7a4yd Ha IMOA33JauH,
UCIIOJIb30BaTh KOHCTAHTHI, MEPEMEHHBIE U BBIPAKECHHUS
Pa3IUYHBIX TUIIOB (4UCTIOBBIX, JIOTUYECKHUX,
CUMBOJIbHBIX ); aHAM3UPOBATh MPEJIOKEHHBII aJITOPUTM,
ONPENENATh, KAKHE Pe3yIbTaThl BO3MOKHBI IPH 33aHHOM

MHOXKECTBC UCXOJHBIX 3HAYCHUMN

YMmeHune 3anmcarhb Ha M3y4aeMOM A3BIKE
IIPOTPAMMUPOBAHUS AJITOPUTMBI MPOBEPKHU JAEITUMOCTH
OJHOTO  LEJIOro  4YWclia Ha  Jpyroe, IMPOBEPKHU
HATypaJIbHOTO YMCJia Ha MPOCTOTY, BBIACICHUS LU U3
HaTypaJbHOTO YHUCJA, TOMCK MaKCMMyMOB, MUHHMYMOB,

CYMMbI YHUCJIOBOM IIOCJICAOBATCIbHOCTH

2.7

Brnanenne yMeHuEeM OpUEHTUPOBATHLCS B HEPAPXUUECKOU
CTpPYKType (paitioBoii cuctemnl, padotarh ¢ (aitioBoii
CUCTEMOU MIEPCOHAJIBHOTO KOMITBIOTEPA c

UCIIOJIb30BaHUEM Tpaduyeckoro uHTepdeiica, a UMEHHO:




2.8

2.9

2.10

CO3J1aBaTb, KOIMUPOBATH, MICPEMCIIATDL, ICPCUMCHOBLIBATD,

yAAISATh U apXUBUPOBATH (Pailsibl U KaTaJoru

Bnagenne yMeHUSIMM U HaBbIKAMU HCIIOJIb30BAHUSA
MH(POPMALMOHHBIX U KOMMYHMKAI[MOHHBIX TEXHOJIOIMH
JUTSL TIOUCKA, XpaHEHHsI, 00pabOTKH U Mepeayu U aHalu3a

pa3IMYHBIX BUAOB HH(OpMALIUU

YMeHue BbIOMpaTh CMOCOO MPEACTaBICHUS] JaHHBIX B
COOTBETCTBHUM C TIOCTaBJICHHOW 3ajadeid (TaOIMIIbI,
CXeMmbl, Tpaduku, AMarpaMMmbl) C HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB 00pabOTKH

JTAHHBIX

Ymenue dbopmManu3oBaTh U CTPYKTYpHPOBATh
uH(OpPMAIUIO, HUCHOJB3YS JJICKTPOHHbIE TAOTUIBI JUIS
00paboTKH, aHaNIM3a U BU3yaJIU3allMi YUCIOBBIX JIAHHBIX,
B TOM 4YHCJIE€ C BBIJCJICHUEM JMarna3oHa TaOIuIbl U
yIopsiiouBaHueM  (COPTUPOBKOM) €ro  2JIEMEHTOB,;
YMEHHE MPUMEHSATh B JIEKTPOHHBIX Tabiuiax (GopmyJibl
JUIsl PAacU€TOB C MCIOJIb30BAHUEM BCTPOEHHBIX (PYHKIUH,
aOCOJIFOTHOM, OTHOCUTEIBLHOM, CMEIIaHHOM aJpecalluy;
WCIIOJIB30BaTh DJIEKTPOHHBIC TAOIUIBI YISl YUCICHHOTO
MOJICIMPOBAHUS B MPOCTHIX 33Ja4axX W3 Pa3HbIX y4EOHBIX

MIPEIMETOB




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
ITO HTHO®OPMATHUKE

Kon

IIpoBepsieMbli 3JIEMEHT COAECPKAHUSA

1.1

[MudpoBast rpaMOTHOCTH

@aitnbl 1 nanku (kataynoru). [IpuHOKIBI TOCTPOEHU (ParIOBBIX
cucteMm. [lomnoe mms daitma (mankm). Ilyte k daitny (mamke).
Pabota c (aiinamMmu u KaTajoramu CpeacTBaMU ONEPALMOHHOMN
CUCTEMBI: CO3/aHHe, KOIIMPOBAHHUE, nepeMelleHue,
NEepEeMMEHOBAaHUE M yjaalieHue (aiaoB M Mamnok (KaTaloros).
Tunel Qaitnos. CsoiictBa ¢aiinos. DaiinoBeiii MeHemxkep. [lonck

(baioB cpeacTBaMU ONEPAITMOHHON CUCTEMBI

1.2

OO0benuHeHne kommbloTepoB B ceTb. Cerb MHTepnHer. Be0-
cTpaHula, BeO-caiT. CTpyKkTypa aapecoB BeO-pecypcoB. bpaysep.
[TouckoBbie cuctembl. Ilonck wuHMOpMaIMU 1O KIIOYEBBIM
cioBaM W 1o wu300paxeHuto. JloctoBepHOoCTh uH(DOpMaIUH,
nonyueHHor u3 MuatepHera. [P-aapeca y3noB. CeTeBoe XpaHEeHUE

JTaHHBIX

2.1

Teopernyueckre OCHOBBI HHPOPMATUKH

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTH ONHCAaHUSI HEMPEPBHIBHBIX
O0OBEKTOB U MPOLIECCOB € MOMOILBIO TUCKPETHBIX TAHHBIX.
CumBoi. Andasur. MomHocth andasuta. J|BouyHbIN andasur.
KonuyecTBO BCEBO3MOXKHBIX CJIOB (KOJAOBBIX KOMOWHAaLUMN)
(dbuKcUpoBaHHOM JUIUHBI B IBoMYHOM aidasute. [IpeobpazoBanue
mo0oro andaButa K ABoUYHOMY. KoJHM4YecTBO pa3iMyYHBIX CJIOB
(UKCUPOBAHHOM JJIMHBI B a(paBUTE ONPEAeIEHHON MOIITHOCTH.
KoaunpoBanue cuMBOJIOB OJJHOTO ai(paBUTa C MOMOIIBIO KOJIOBBIX
CJIOB B Jpyrom aindaBuTe, KOAOBas TaOJMIA, IEKOJIUPOBAHUE.
Koauposanne TekctoB. PaBHOMEpHBIN KOA. HepaBHOMEpHBIN KO/I.

Koauposka ASCII. BocbmuOutHbie koaupoBku. Ilonstue o




2.2

2.3

2.4

2.5

2.6

koaupoBkax UNICODE. [lekoaupoBanue cOOOIIEHUN ¢
UCIIOJIb30BAHUEM PABHOMEPHOIO UM HEPaBHOMEPHOIO KOJA.

HNudpopmanimoHHbIit 00bEM TEKCTa

NudopmarimoHHblil 00bEM TaHHBIX. BUT — MUHUMAaJIbHAS €IMHUIIA
KOJM4ecTBa WH(POPMAIMA — JBOWYHBIN paspsna. EnuHuib
u3MepeHuss HWHQPOpPMAIMOHHOTO 00BhEMa maHHBIX. but, OairT,
KWI00aT, MerabaiT, ruradaiit. CkopocTh mepeAadyd JaHHBIX.

EnvHunel ckopoct nepegaur JaHHbIX

Konuposanue nisera. [{setosie mogenu. Monens RGB. I'nmyOuna
koaupoBanus. [lanutpa.

PactpoBoe 1 BekTOpHOE IpejacTaBieHrue n3oodpaxenui. [lukcens.
Ouenka uHPOpMAIIMOHHOTO O0BEMa rpadUUECKUX MAHHBIX IS

PacTpOBOTO M300pAKEHUS

KomnpoBanne 3Byka. PaspsgHocT M 4acTtoTa  3ammcH.
KosruecTBo KaHAIOB 3aMKCH.
OneHka  KOJNMYECTBEHHBIX  MAPAMETPOB,  CBS3aHHBIX  C

MPEICTABICHUEM U XPAaHEHUEM 3BYKOBBIX (haiijioB

Hemno3unnoHHbie ¥ MO3UITMOHHBIE CUCTEMBI cUnCieHus. AndaBur.
OcHoBanue. Pa3BépuyTtas ¢opma 3anucu uyucna. IlepeBon B
JNECATUYHYI0 CHUCTEMY 4YHCEJl, 3alMCaHHbIX B JAPYTUX CHUCTEMax
CUMCIICHHUSI.

PumMckasg cucreMa CUUCIICHUS

JBomuHass cucrema cuucienus. llepeBoxg wnenpix uncen B
npenenax or 0 mo 1024 B ABOMYHYIO CHUCTEMY CUHUCIICHMUS.
Bocemepruunas cucrema cumcienusa. llepeBox uncen w3
BOCBMEPHUYHOW CHUCTEMBI B IBOMYHYIO U JECATUYHYIO CUCTEMBI U
obpatHo. IllecrHaamarepuynass cucrtema cuucieHus. llepeBoj
YUuCEN W3 IIECTHAAATEPUYHOM CHUCTEMBI B  JIBOMYHYIO,
BOCBMEPUYHYI0 M  JECATUYHYID CHCTEeMBbl U  OOparTHoO.

ApudmeTnueckre onepauu B IBONYHON CUCTEME CUHCICHUS




2.7

Jlornueckue BBICKA3bIBAHUS. Jlornueckue 3Ha4YCHUs
BBICKa3bIBaHUU. OJIEMEHTAapHbIE U COCTABHBIC BBICKA3bIBAHMSI.
Jlornueckue omepanuu: «W»  (KOHBIOHKIHUS, JIOTHYECKOE
YMHOXEHHUE), «AIN» (JU3BIOHKIUS, JIOTUYECKOE CIIOKEHUE), «HE»
(Jtormueckoe oTpulaHue). [IpHopUTET JOrMYECKUX OIepanuil.
OnpeneneHue HCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIH
M3BECTHBl  3HAYEHUS  HCTUHHOCTM  BXOJISIIMX B  HETO
AJIEMEHTAPHBIX  BbICKa3blBaHUU.  Jlormueckue  BBIPAKEHMUS.
[IpaBuna 3anucu jmoruyeckux BoipakeHuil. [loctpoenue TabmuIy

HCTHHHOCTH JIOTHYCCKHUX BI)Ipa)KeHI/Iﬁ

2.8

Jlormueckue »jIeMEHTHI. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMM

KOMIIBIOTCpPA

2.9

HenpepsiBHBIE U IHCKpEeTHBIE MOAENH. IMUTAIIMOHHBIE MOJENN.
Urposeie MOJICJIN. Onenka aJeKBaTHOCTU MOJEJIN

MOACIUPYCMOMY 06’bCKTy " OCJIsIM MOICIIMPOBAHUA

2.10

2.11

Tabnuunsie MoAenu. Tabnuia Kak MpeACTaBICHUE OTHOIICHHUS.
ba3pl paHHbIX. OTOOp B Tab/MLE CTPOK, YAOBIETBOPSIOIIMX

3aJIaHHOMY YCJIOBHIO

I'padp. Bepumna, pebpo, nyTs. OpHUEHTUPOBaHHBIE U
HeopueHTHpoBaHHble Trpadbl. JlnnHa (Bec) pedpa. Becoas
Matpuna rpada. JyimHa nytu mexay BepmHamu rpada. Ilouck
onTUMaJIbHOTO MyTH B rpade. HauanpHas BepiinHa (UICTOYHUK) U
KOHEUHas BepliMHa (CTOK) B  OpPUEHTUPOBAHHOM  Tpade.

Brruucnenue koandecTna HYTef/'I B HAIIPABJICHHOM alTUKJINYCCKOM

rpade

2.12

HepeBo. Kopens, BepmmHa (y3en), Juct, pedpo (myra) aepera.
Bricora aepesa. [Tonnepeo. Ipumepsl HCIIOIB30BaHUS IEPEBLEB.

[Tepe©op BapHaHTOB C MTOMOIIBIO IepeBa

AJITOPUTMBI U IPOIPAMMUPOBAHUE

3.1

CaoiictBa anroputma. CriocoObI 3amucu anropuTMa (CIOBECHBIH,




B BHJIe OJIOK-CXEMBI, POTpaMMa).

CocraBneHue aJIropuTMOB W MPOrpaMM C HCIHOJIb30BAaHUEM
BETBJICHUW, IIMKJIOB W BCIOMOTaTEIbHBIX AJTOPUTMOB JUIS
ynpasneHus: ucnonunuteneM (Po6or, Yepenamika, YepTéxHUK u

apyrue). BeinogHeHue aropuTMOB BPYYHYIO U Ha KOMITBIOTEPE

3.2

SA3pik mporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
[Ik0JIbHBIA ANTOPUTMUYECKUH S3BIK).

Cucrema mporpaMMHUpOBaHMS: pEOAKTOP TEKCTa Mporpamw,
TPAHCIATOP, OTIATUHK.

Ilepemennas: Ttun, nMms, 3HadeHue. Llenble, BEIIECTBEHHBIE M
CUMBOJIbHBIE [IEPEMEHHBIE.

Omneparop mnpucBauBaHusA. ApudmeTnyeckue BBIPAKECHUS U
NOpAIOK MX BeuuciaeHusA. Omnepanuu ¢ LEJbIMU  YUCIAMU:
LIEJIOYUCIICHHOE JICJICHUE, OCTaTOK OT JeieHus. BersiieHus.
CocTaBHble yCHOBHs (3allMCh JIOTMYECKHX BBIPAXKEHHHM Ha
M3Y4aeMoOM sI3bIKe MporpammupoBanus). Haxoxxnenune MUHUMyMa
U MakCUMyMa M3 JBYyX, TpEX UM 4YeTbIpEX uyucen. Pemenue
KBaJpaTHOTO YPaBHEHUsS, HWMEIOLIETO BEIIECTBEHHBIE KOPHHU.
Hukn ¢ ycnoBuem. Ausroput™m EBKIuma mjisi HaXOXICHUS
HauOOJBIIErO0 OOIIEro JeauTeNs JBYX HaTypaJbHBIX 4YHCEI.
Pa30buenue 3anucu HaTypaabHOTO YKCIIa B TO3ULMOHHOM CUCTEME
C OCHOBAaHUEM, MEHBILIUM UM paBHbIM 10, Ha OTHEIBHBIE HUDPHI.
[{ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKU JIECIUMOCTH OJHOTO
LEJOr0 Yuciaa Ha APYyroe, NPOBEPKH HATypaJlbHOIO YHCIIa Ha

IIPOCTOTY

3.3

OOpaboTka CHUMBOJILHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBHIC)
nepemeHnbie. [locumBonbHast oOpabotka crpok. Ilomcuér
4acTOTHI TIOSIBJICHUSI CUMBOJIa B CTpOKe. BcTpoeHHBIC (PYHKITUU

J1s1 00pabOTKH CTPOK

3.4

Onpenenenne BO3MOKHBIX pe3yJbTaTOB pabOThl aJIrOpUTMA TPH




3.5

3.6

JAaHHOM MHOKCCTBC BXOJHBIX JdHHBIX, OIIPCACIICHNC BO3MOKHbBIX

BXOJHBIX JAaHHBIX, IPUBOJAIUX K JAHHOMY PC3YJIbTATY

Tabnuunbie BenuuuHbl (MaccuBbl). OJHOMEPHBIE MACCHUBBHI.
CocraBneHue W OTJaJKa MPOTPAMM, PEATU3YIONIMX THUIIOBHIE
aNITOpUTMBl 00pPaOOTKH OJHOMEPHBIX YHCJIOBBIX MAacCHBOB, Ha
OJTHOM H3 53bIKOB mporpammupoBanus (Python, C++, Ilackains,
Java, C#, llxonbHBI AJTOpUTMHUECKUN SI3BIK): 3alOJIHEHUE
YUCJIOBOTO MAcCHBa CIy4allHBIMHU YHUCIAMH, B COOTBETCTBUM C
dbopmysioi uimM TYyTEM BBOJA UHCEN, HAXOXKICHUE CYMMBI
AJIEMEHTOB MAaCCHBA, JIMHEWHBIM TMOUCK 33JaHHOTO 3HAYCHUS B
MaccuBe, NOJACYET JJIEMEHTOB MACCUBA, YJOBIETBOPSIOINX
3aIaHHOMY YCJIOBHIO, HaXO0XJICHUE MHUHUMAaJIbHOTO
(MakcuManbHOTO) AyieMeHTa MaccuBa. COpPTHpPOBKAa MacCHBa.
OOpaboTKka MOTOKA JAHHBIX: BBIYMCICHHE KOJUYECTBA, CYMMBI,
cpenHero apupMeTH4ecKOro, MUHUMAaJIbHOTO M MaKCUMaJIbHOTO
3HAYEHHUS DIIEMEHTOB IOCJIEOBATEIbHOCTH, YIOBIETBOPSIOIINX

3aJIaHHOMY YCJIOBHIO

VYmupasnenue. Curnan. O6parnas cBsi3b. [lonmydeHue curuaaoB ot
M(POBBIX JATYMKOB (HAMpPUMEp, KacaHUs, PACCTOSIHUS, CBETa,
3Byka). [IpuMepsl UCTIOIB30BaHUS MPUHIIMIIA OOPATHOM CBSI3H B
CUCTEeMaX YIPABJICHUS TEXHUYECKUMHU YCTPONUCTBAMU C MOMOIIBIO

JaTIYUKOB, B TOM YHCJIC B pO6OTOT€XHI/IK€

NudopmarimoHHbie TEXHOIOTHH

4.1

TekcToBbIe TOKYMEHTHI U UX CTPYKTYPHBIC DJIEMEHTHI (CTPaHUIIA,
ab3ar1, CTpoka, CJI0BO, CHMBOJ).

TekcToBbIN TIPOIIECCOp — MHCTPYMEHT CO3/IaHUs, PEAAKTUPOBAHUS
u ¢opmarupoBanus TekcToB. IIpaBuima Habopa Tekcra.
PenaktupoBanue tekcra. CpoiictBa cumBosioB. [lpudt. Tumsr
mpudTtoB  (pyOneHple, ¢  3acedykamMH, MOHOIIUPUHHBEIC).

[TonyxupHoe u KypcuBHOe HauepTaHue. CBoiicTBa a03alleB:




rpaHulpl, a03alHbBIl  OTCTyH, UWHTEpPBaj, BbIpaBHUBAHHUE.
[TapameTpsl CTPAHMIIBI. Crunesoe dbopmMaTupoBaHue.
CrpykrypupoBaHue HH(pOpMAIMK ¢ TOMOIIBIO CIUCKOB M Ta0JIHII.
MHoroypoBHeBble cnucKd. [[oOaBieHne TaOMUIl B TEKCTOBBIE
JOKyMEHThl. BcTaBka M300pakeHUNl B TEKCTOBBIE JOKYMEHTBHI.
OOtekanue H300pakKeHU TEKCTOM. BKiltoueHue B TEKCTOBBIN
JOKYMEHT  auarpamM,  (GopMyJs,  HyMepaluu  CTpaHMIL,

KOJIOHTHUTYJIOB, CCBIJIOK U APYTUX 3JICMCHTOB

4.2

4.3

4.4

4.5

PactpoBsie pucynku. Mcnonb3oBanue rpadudeckux MPUMUTHBOB.
Omnepanuu perakTHpOBaHUs TpadhUIeCKUX 00BEKTOB, B TOM YHCIIE
udpoBeIx doTorpaduii: K3BMEHEHUE pa3Mepa, o0pe3Ka, MOBOPOT,
oTpaxeHue, pabora ¢ oOnacTsMu (BBIJIEICHUE, KOIMHUPOBAHUE,
3aJIMBKa IIBETOM), KOPPEKIMS ILBETA, IPKOCTH U KOHTPACTHOCTH.
Bektopnas  rpajuka. Co3maHue  BEKTOPHBIX  PUCYHKOB
BCTPOCHHBIMU CPEJCTBAMHU TEKCTOBOTO MPOIECCOpa WIIH JIPYTUX
nporpamm (mpuiioxkenuii). /Jfob6aBneHre BEKTOPHBIX PUCYHKOB B

JIOKYMEHTBI

IToaroroBka MYJIbTUMEIUUHBIX MIPE3EHTALU . Crnaiin.
JloGaBrienne Ha cnaiin Tekcta U u300paxeHui. Paborta ¢
HECKOJIbKUMHU cllanijaMHu. JloGaBiieHne Ha cramnng

AyJANOBH3YyaJIbHbIX JaHHBIX. AHI/IMaHI/IH. FI/IHepCCBIJ'IKI/I

Tuner JaHHBIX B sTUerKax 3JIEKTPOHHOM TaOJINIIBI.
PenaktupoBanue u QopmarupoBanue Tabmuil. BcrpoeHHbIe
GyHKIMM 78 TOMCKAa MAaKCUMyMa, MHUHUMYMa, CYMMBbl U
cpenHero  apudmerudeckoro.  CopTUpoBKa  JaHHBIX B
BbIZICJICHHOM Auana3oHe. I[loctpoenue nuarpamm (rucTorpamma,
KpyroBasi JuarpamMma, TodYeuHas Juarpamma). Bpibop Tumna
nuarpammbl.  [IpeoOpazoBanue Gopmysl TMpu  KONMHPOBAHUHU.

OTHOCHTCJ’IBH&H, a0COJIIOTHAS M CMEIIaHHas ajapecanunsa

YcioBHBIE BBIYHCIICHUA B OJICKTPOHHBIX Ta6JII/II_IaX.




CyMMHUpOBaHUE W TMOJACYET 3HAYCHHMA, OTBEYAIOIIMX 3aJJaHHOMY
ycnoBuro. OOpaboTka Oobmx HAOOPOB JaHHBIX. UHWCIEHHOE

MOJCINPOBAHNC B 3JICKTPOHHBIX Ta6JII/II_IaX




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

» Uadopmartuka: 7-i kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€ U3/IaHUE,

nepepadboranHoe bocora JI.JI., bocoa A.FO. AkninoHepHOe 00111eCTBO

«3narenbctBo «IIpocBemenue

» Indopmaruka: 8-it kiacc: 0a30BbIi YPOBEHB: YUEOHHK; 5-€ U3/T1aHUE,
nepepadotanHoe bocosa JI.JI., bocoBa A.}O. AkuronepHoe 00111eCTBO

«M3marensctBO «IIpocBemenne»

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

«I/IBIIaTCJII)CTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






