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®enepanbHas pabouas nporpamma no yuyeoHomy npeametry «Mupopmarrnka» (60a30Bblil ypoBeHb) (IpeaMeTHas 00JacThb
«Marematuka W uH(OpMaTHKa») (dajee COOTBETCTBEHHO — MporpamMma mno uHpoOpMaTHke, HHPOPMATHKA) BKIIOYAET
MOSICHUTENIbHYIO 3alKCKy, COJAepXaHue OOy4eHHMs, IJIAHUPYEMbIE pe3yJbTaThl OCBOCHHS MpPOrpaMMbl 1O HH(GOpMATHKE,
TEMaTUYECKOE TUIAHUPOBAHUE, TepedeHb (KoaupUKaToOp) pacipee’eHHbIX M0 KJIaccaM MPOBEPseMbIX TPEOOBaHUH K pe3ysibTaTaM
OCBOEHHMSI OCHOBHOM 00pa30BaTEIbHOM NpOrpamMMbl OCHOBHOI'O OOIIEro OOpa3oBaHMsI M DIIEMEHTOB COAEpPXaHMUs IO
uHpopmaTuke, mnepeyeHb (KoAU(PHUKATOp) MNpPOBEpseMbIX TPeOOBAHMM K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTeIbHOU
IpOrpaMMbl OCHOBHOT'O O0IIIEro 00pa30BaHuUs U AJIEMEHTOB COACPKAHUs M0 HHPOPMATHKE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo uHGOpPMATHKE HA YpOBHE OCHOBHOIO OOIIEro 0oOpa30BaHUS COCTaBIIEHa Ha OCHOBE TpeOOBaHUN K
pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO oOIero oopasoBanus, mpenacraBieHHbIX B DI'OC
000, a Taxxe henepanbHOi paboyeil mporpaMMbl BOCITUTAHHUS.

[Iporpamma mo uHpOpMaTUKE AAeT MPEACTaBICHUE O IENSIX, OOIIel cTpaTerud OOydeHUs, BOCIUTAHUS U  Pa3BUTHS
oOydarommxcs  cpeiacTBaMu MHGOpPMATHUKKA Ha 0a30BOM ypOBHE, YCTaHABIMBAeT 00s3aTEIbHOE MPEIMETHOE COJEpKaHUeE,
pelycMaTPUBAET €ro CTPYKTYPUPOBAHUE T10 pa3jiesiaM U TEMaM.

[Iporpamma mo uHpOpPMATHUKE OTIPEETAET KOJINIECTBEHHbIE U KAUYECTBEHHBIC XapaKTEPUCTUKK y4eOHOTO Marepuana s
K@XIOr0 TroJla HW3Y4YeHHs, B TOM 4YHUCJE JUIsl COJAEP)KATENbHOTO HAIMOJHEHHS PAa3HOTO BUJA KOHTPOJA (IIPOMEKYTOUHOMN
aTTecTalny 00y4YaroIIUXCsl, BCEPOCCUMCKUX MPOBEPOUYHBIX PabOT, TOCYIapCTBEHHON UTOTOBOM aTTEeCTaIlUN).

[Iporpamma mo wmHGOpPMATHUKE SBISETCS OCHOBOW I COCTABIICHHUS ABTOPCKUX YYEOHBIX TPOTpaMM, TEMATHYECKOTO
IJIAHUPOBAHUS Kypca YUUTEIIEM.

Hensimu nzydyernss ”HGOPMATUKU HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS SBIISIOTCS:

dbopMHUpOBaHUE OCHOB MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH WH(DOPMATHKH,
JOCTH>KEHUSIM HAYYHO-TEXHUYECKOIO Mporpecca W OOIIECTBEHHOW MPAKTUKH, 3a CUET pPa3BUTHUS MPEACTaBICHUN 00
uHOpPMAIIMN KaK O BOKHEUIIIEM CTPATETHYECKOM PECypCce Pa3BUTHS JHUYHOCTH, TOCYAApCTBA, OOIIECTBA, MOHUMAHUS POJH
MH()OPMALIMOHHBIX TMPOLECCOB, MH(OPMALUOHHBIX PECYpPCOB M HWH(POPMAIMOHHBIX TEXHOJOTUM B YCIOBUSX HUGPOBOU
TpaHcopManr MHOTUX cep )KHU3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieueHUE yCIOBUM, CIOCOOCTBYIOMINX PAa3BUTHUIO AITOPUTMUYECKOTO MBIIUICHUS]  KaKk  HEOOXOAUMOIO  YCJIOBHS



npoeccuoHaTbHON JESTeIbHOCTH B COBPEMEHHOM HH()OPMAIMOHHOM OOIIECTBE, IPEANOJaraIero CrnocoOHOCTh
oOyuarorierocsi pa30MBaTh CIOXKHBIE 33J]a4H Ha 00Jiee MPOCThIE MO/13a/1a4l, CPABHUBATh

HOBBIE 33J1a4H C 33aJ]a4aMH, PEIICHHBIMU paHee, ONPeAeATh Mary sl JOCTHKEHHSI pe3ysibTaTa U Tak Jajee;

(dopmMupoBaHUE U pa3BUTHE KOMITETEHINI 00yJaromuXxcsi B 00JIaCTH NCIIOIB30BaHUs HHPOPMAIIHOHHO -KOMMYHUKAIIMOHHBIX
TEXHOJIOTU, B TOM 4YHCIIC€ 3HAHWH, YMEHUH W HaBBIKOB PalOOTHI ¢ HWH(pOpMammel, mporpaMMUpPOBaHUs, KOMMYHUKAIUU B
COBpPEMEHHBIX IU(PPOBBIX Cpelax B yCIOBUSIX obecredeHrst HH)OPMAIIMOHHOW O€30TaCHOCTH JIMYHOCTH 00y4aromierocs;

BOCIIUTAHUE OTBETCTBEHHOTO W W30MpPATEIbHOTO OTHOIICHUS K HHPOPMAIMM C YYETOM TMPABOBBIX W ITHUYECKHUX
aCTlIeKTOB €€ pPAcClpOCTPaHCHHs, CTPEMJICHUS K  TPOJAODKEHHI0  oOpa3oBaHMsi B 00macTH  MH(OPMAIMOHHBIX
TEXHOJIOTUH M CO3UAATEIHHON ACSITENFHOCTH C IPUMEHEHUEM CPEACTB HH(DOPMAIIMOHHBIX TEXHOJIOTHA.

NudopmaTtika B OCHOBHOM 00I1IeM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH()OPMATHKH KaK HAyYHOW JMCIMIUINHBI, U3YyJarolle 3aKOHOMEPHOCTH TPOTCKaHWUSI U BO3MOXXHOCTH
aBTOMAaTH3allMd  HWH()OPMAIMOHHBIX TPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTH TIPUMEHEHHUS HH(POPMATHKH, TTPEKIIE BCET0 NHPOPMAIMOHHBIE TEXHOJIOTHH, YIIPABICHHUE U COLUATBHYIO
chepy;

MEXTUCITUTUIMHAPHBIN XapakTep HHPOPMATUKUA U MHPOPMAIIMOHHON JESITEeITHHOCTH.

W3ydyeHne MHPOPMATHUKU OKa3bIBACT CYIIECTBEHHOE BIUSHUE HAa (HOPMHPOBAHWE MHPOBO33PCHHUS OOYYAOIIErocs, €ro
KU3HECHHYIO MTO3UIINIO, 3aKJIabIBACT OCHOBHI IOHUMAaHUS IPUHIUIIOB (YHKIITMOHUPOBAHHS U UCTIOIB30BaHUs HH(POPMAITMOHHBIX
TEXHOJIOTUH KaKk HEOOXOJAMMOTO WHCTPYMEHTa MPAKTHYECKH JIIO00W JEATEIFHOCTH M OJHOTO M3 Hamboyiee 3HAYUMBIX
TEXHOJIOTUYECKUX JTOCTIKEHUN COBPEMEHHOH ITUBMITH3AINHI. MHOTHE TIPEMETHBIC 3HAHUS U CTIOCOOBI IeATEIILHOCTH, OCBOCHHBIC
OoO0y4aroUMMHCs MPU W3YYeHUU HH(DOPMATHKH, HAXOASAT MPUMEHEHHE KaK B pamMKax oOpa3oBaTeIpHOTO  Ipolecca  IpH
U3YYEHUU JPYrUX TNPEAMETHbIX O0JacTel, TaK U B MHBIX )KU3HEHHBIX CUTYalUAX, CTAHOBSITCS 3HAYMMBIMU JIJIs1 (POPMHUPOBAHUS
Ka4yeCTB JINYHOCTH, TO €CTh OPUEHTHPOBAHBI HAa (POPMHUPOBAHHE METANPEAMETHBIX U JUYHOCTHBIX PE3yJIbTaTOB O0yUEHUS.

OcHoBHBIE 3amaun ydeOHOTO mpenmera «MHpopMatnkay — cPopMUPOBATH Y 00YHAIOIINXCS:

MOHMMaHUe MPUHLIUIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHHS OOBEKTOB IU(PPOBOTO OKPYKEHUS, IPEACTABICHHS 00 UCTOPUH
U TeHJEHIUAX pa3BUTUsI HHPOPMATHKU nieproaa nudpoBoit TpanchopMalui COBPEMEHHOTO 00IIEeCTBa;

3HAaHWS, YMEHHS W HaBBIKM TPaMOTHOM ITOCTAHOBKHM 3aJa4, BO3HHUKAIOUIMX B MPAKTUYECKOU NEATEIbHOCTH, IS UX
peleHus ¢ TOMOIIBI0 HH()OPMALIMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKHA (DOPMATU30BaHHOTO OMHMCAHUS MTOCTABICHHBIX 3a/1a4;

0a3oBble 3HaHUA 00 WHPOPMAIMOHHOM MOJAEITUPOBAHUH, B TOM YHCIIE O MATEMAaTHYECKOM MOJEINPOBAHUH;



3HAHHE OCHOBHBIX AITOPUTMHUYECKUX CTPYKTYp U YMEHHUE MPUMEHSTHh 3TU 3HAHUS JUJIl IOCTPOEHUS aJITOPUTMOB PEILICHUS
3a/1a4y 10 UX MAaTEMaTHUYECKUM MOJEIISM;

YMEHHUS U HaBbIKM COCTABJIEHUS TPOCTHIX TPOrPAMM I10 MOCTPOSHHOMY aJITOPUTMY HAa OJTHOM M3 SI3bIKOB POrPaMMHUPOBAHUS
BBICOKOT'O YPOBHS;

YMEHHS U HaBBIKM 3(PPEKTUBHOrO MCHOJIb30BAHUS OCHOBHBIX THIIOB MPUKJIAAHBIX MporpamMm  (MpUIIOKEHUN)  oO0IIero
Ha3HAUEHUA U HUH(YOPMALMOHHBIX CHUCTEM JJIA PELICHMS C UX TTOMOUIBIO MPAKTUYECKUX 3a]1a4, BiaJIecHue 0a30BBIMU HOpMaMU
UH(GOPMAIIMOHHON 3TUKHU U MIpaBa, OCHOBaMH MH(POPMALIMOHHONU 0€3011aCHOCTH;

YMEHHE TIPAMOTHO HHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS MPAKTUYECKUX 3a/Jad C TOMOUIbI0 MH(GOPMAIIMOHHBIX
TEXHOJIOTUN, MPUMEHSATh IMOJTYYEHHBbIE PE3yJIbTaThl B MPAKTUUYECKOUN EATETbHOCTH.

Lenu u 3agaun n3ydyeHus HHPOPMATUKHU HA YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus OMPENENSIOT CTPYKTYPY OCHOBHOIO
collepKaHHUsl yueOHOro MpeaMEeTa B BUJIE CIACAYIOMIUX YEThIPEX TEMATUYECKUX Pa3/IeJIOB:

1 poBasi rPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI UH(OPMATHKH; aJTOPUTMBI U TPOrPAMMHUPOBAHME;

MH(GOPMAIIMOHHBIE TEXHOJIOTHH.

OO61ee ynCa0 4YacoB, PEKOMEHIOBAHHBIX JIJIsl M3y4YeHUS MHGOpMATUKH Ha 6a3oBoM ypoBHe, — 102 yaca: B 7 kiacce — 34
yaca (1 gac B Hememo), B 8 kimacce — 34 yaca (1 yac B Hezenmo), B 9 kitacce — 34 yaca (1 yac B HeZeJio).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Iu¢pposasi rpaMOTHOCTH
Komnvlomep — ynusepcanvroe ycmpoucmeo o0pabomxu OaHHbIX.

KoMmnbioTep — yHUBEpcanbHOE BBIUHUCIUTENBHOE YCTPOWCTBO, paboOTarolee Mo
nporpaMMe. TUmbl  KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPBL, BCTPOCHHBIE
KOMIIBIOTEPBHI, CYIIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U UX HazHaueHue. [Ipoueccop. OnepaTrnBHas
U JOJITOBPEMEHHAS MaMsITh. Y CTPOMCTBA BBOJAA U BbiBOAA. CEHCOpPHBIN BBOJ, NATUYHUKHU
MOOMITBHBIX YCTPOMCTB, CpeicTBa OMOMETPUUECKON ayTeHTU(UKALINH.

HcTtopus pa3BuUTHS KOMIBIOTEPOB M IporpamMmHoro odecrnedenus. llokonenus
KOMITbIOTEPOB. COBPEMEHHBIE TEHICHIIMH Pa3BUTHSI KOMIIBIOTEPOB. CyNEepKOMIBIOTEPHI.

[TapanienbHbIC BEIYUCIICHHUS.

[lepconanbhbIit koMmmbroTep. [Ipolieccop u ero xapakTepuCcTHKHU (TaKTOBAs 4acToTa,
paspsigHocTh). OnepaTuBHas namsTh. JloJaroBpeMeHHas mamsiTh. Y CTPONCTBA BBOJA U
BbIBoJIa. OObEM XpaHUMBIX JAaHHBIX (OMepaTHUBHAS MaMSATh KOMIIBIOTEpA, >KECTKHUM U
TBEPAOTEIbHBIM JUCK, MOCTOSIHHAs MaMsATh CMapTPoHA) M CKOPOCTb JOCTyMa MAJis
Pa3JIMYHBIX BUJOB HOCUTEICH.

Texnuka O0e30macHOCTH U NpaBuiIa pabOTHI HA KOMIIBIOTEPE.

IIpoepammsi u danmsie.

[Iporpammuoe  oOecriedyeHue  KommbloTepa.  [IpukiagHoe  mporpamMMHOe
obecrnieuenue. CucreMHoe nporpammHoe obecreueHue. CHucTeMbl MTPOrpaMMUPOBAHHS.
[IpaBoBasi oxpaHa mporpaMM M JaHHBIX. becrjaTHeIE U YCIOBHO-OECIIaTHBIC
nporpamMmbl. CBOOOHOE MTPOrpaMMHOE 0OecrieYeHHe.

®aiinel 1 nanku (katanoru). [IpuHIUNE moctpoenus daitnoeix cucreM. [loaHoe
uMsa ¢aiina (manku). Ilyte x daiiny (manke). Pabora ¢ daiimamMmu u Karajgoramu
CpEACTBAaMU ONEPALMOHHOW CHCTEMBI: CO3[aHHE, KONUPOBAaHHE, IIEPEMELICHHUE,
nepeuMeHOBaHNe U yaaneHue QaiioB u namok (katamoros). Tumbl daitnoB. CBoiicTBa
daiinoB. XapaktepHble pa3mepbl (ailioB pa3IMYHBIX THUIOB (CTpaHUIA TEKCTA,
AJNIEKTPOHHAsA KHUTa, (oTorpadus, 3amucCh TECHU, BHUIACOKIUI, TTOTHOMETPAXKHBIN
¢unbpm). ApxuBarusi AaHHBIX. VIcmonp30BaHHMe MporpamMMm-apXuBaTopoB. DaiimoBwIif
MeHekep. [lonck daiinoB cpeacTBaMu ONeparioOHHON CHCTEMBI.

KomnbroTepHble BUpPYChl M JIpyrue BpPEJOHOCHBIE mporpammbl. [Iporpammsl nis
3aIIUThI OT BUPYCOB.

Komnvromepnuie cemu.

O6benuaenne KommnbioTepoB B ceTh. Cerb MHTEepHeT. Beb-cTpanuia, BeO-caidr.
CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBsie cucteMsl. [lonck nndopmarium
10 KJIFOYEBBIM CJIOBaM U MO MU300pakeHuo0. JJocTOBEpHOCTh HH(POPMAIUH, TOTYYSHHOU
n3 NHTtepHerTa.

CoBpeMeHHbIE CEPBUCHI UHTEPHET-KOMMYHHKALIAMN.



CereBoil 3THKET, 0a30BbIe HOPMbI MH(POPMALIMOHHON 3TUKH W IpaBa Mpu padoTte
B UnTepHete. CTparerun 6e3onacHoro noseaeHus B iHTepHere.

TeopeTnueckue 0CHOBbI HH(POPMATHKHU
Hugpopmayus u ungpopmayuonnvle npoyeccoi.

HNudopmariust — 0AHO U3 OCHOBHBIX TOHITUH COBPEMEHHON HAYKH.

Nudopmarus kak cBeAeHUs, NpeIHAa3HAUYCHHbIE JJI BOCIPHUSATHS YEJIOBEKOM, U
uH(popMaIMs Kak JaHHbIE, KOTOPbIE MOTYT ObITh 0OpaOOTaHbl ABTOMATU3UPOBAHHOU
CUCTEMO.

JIucKkpeTHOCTh JaHHBIX. BO3MOXXHOCTH OINKCAaHUA HEMPEPHIBHBIX OOBEKTOB U
IPOLIECCOB C TOMOUIBIO TUCKPETHBIX JaHHBIX.

WudopmarimonHble  MOpoOLECChl —  MPOILECCHl, CBSI3aHHBIE C  XpaHEHUEM,
npeoOpa3zoBaHUEM U Mepelayeii JTaHHbIX.

lIpeocmasnenue unghopmayuu.

CumBon. Andasut. MomHocth andasuta. PazHooOpasue sS3bIKOB M an(aBUTOB.
EcTtecTBeHHBIC M JopMaTbHBIC A3BIKUA. AJI(ABUT TEKCTOB Ha PYCCKOM SI3bIKE. JIBOMYHBIN
andabut. KomnuecTBO BCEBO3MOKHBIX CIOB (KOJOBBIX KOMOWHAINM) (PUKCUPOBAHHOU
JUIMHBI B ABoW4YHOM andasurte. lIpeoOpasoBanue nr060ro andaButa K JBOUYHOMY.
KonmuuecTBo pasznuyHbIX clOB (PUKCUPOBAHHOW IJMHBI B ajidaBUTE OINpeeIeHHON
MOIIHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO ajipaBUTa C MOMOIIBIO KOJIOBBIX CJIOB B JAPYroM
andasute, KOA0Bas Ta0IUIA, TEKOIUPOBAHUE.

JIBonunsbIit kog. [IpencraBieHune qJaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudopmanmonHsiii o0beM JaHHBIX. BUT — MUHUMAaNbHAs €AMHUIIA KOJUYECTBA
uHDOpMalMK — JBOWYHBIN pa3psn. ExuHuiel maMepenus uHGOPMAIMOHHOTO 00beMa
NaHHBIX. buT, 0aliT, KMI00alT, MeradalT, ruradair.

CxopocTh nepenayu faHHbIX. EMHUIBI CKOPOCTH Mepeayil TaHHbIX.

KonupoBanue texctoB. PaBHOMepHbINi koa. HepaBHOMepHbIN kona. KomupoBka
ASCII. Bocemubutaeie komupoBku. Ilonsatne o koaupoBkax UNICODE.
JlexoaupoBanue COOOIIEHWN C KCTIOJIb30BAaHWEM PABHOMEPHOTO M HEPABHOMEPHOTO
kona. MHpopManmoHHbI 00BEM TEKCTa.

Uckaxxenne nadopmaru npu nepenade.

O6miee npeacTaBieHue O UGPOBOM MPECTABICHUHN ayUOBU3YATBHBIX U APYTHUX
HETMPEPHIBHBIX JIAHHBIX.

Konmuposanue neera. I[BetoBrie mogenu. Monens RGB. I'myOuna koaupoBaHUSI.
[Tanmurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue u3o0paxenui. Ilukcenb. OreHka
HH(OPMAITMOHHOTO 00beMa rpadUIECKUX JAHHBIX JIJIST PACTPOBOTO U300paKEHUSI.

Konuposanue 3Byka. Pa3psigHOCTh 1 yacToTa 3anucu. KojJmdecTBO KaHaI0B 3aluCH.

OreHKa KOJIMYECTBEHHBIX TTAPAMETPOB, CBA3aHHBIX C IPECTABICHUEM U XPAHCHUEM
3BYKOBBIX (haiiJIOB.



NupopmannoHHbBIE TEXHOJIOIMU
Texcmosbvie OOKyMeHmbl.

TexcToBbIE JOKYMEHTBI U UX CTPYKTYPHBIE RJIEMEHTHI (CTpaHMIA, ad3al, CTpOKa,
CJI0OBO, CHMBOI).

TexcToBBIM  mpolieccOp  —  MHCTPYMEHT  CO3JaHUs,  PEAaKTUPOBAHMS
u (opmatupoBanust TekcToB. I[IpaBuna Habopa Tekcra. PenakThpoBaHuEe TeEKcTa.
CpoiictBa cumBoioB. Ilpudr. Tuner wmpudproB (pyOiaeHsle, ¢ 3acCEUYKAMH,
MoHowmupuHHbIe). [TonyxupHoe 1 KypcuBHOE HauepTanue. CBOWCTBA ab3aleB: IPaHULIBI,
ab3alHbIil OTCTYyN, WHTEpBaj, BblpaBHUBaHuUE. I[lapamerpnl crpanunbl. CTHieBOE
(dopmaTupoBaHue.

CtpykTypupoBaHue HMH(POpPMalMMd C  TOMOIIBIO  CIHCKOB W TaOJMIL
MHuoroypoBHeBble ciicKku. J[oOaBiaeHne TabauI] B TEKCTOBBIE TOKYMEHTBHI.

BceraBka wn3o0pakeHUM B TEKCTOBble JOKyMEHTHl. OOTekaHUE H300pakeHU
TEKCTOM. BKITtIoueHre B TEKCTOBBIN JOKYMEHT JuarpaMm, (opmyJs, HyMepaliu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK U APYTHUX DJIIEMEHTOB.

[IpoBepka mnpaBonucanusi. PaccranoBka mnepeHOcoB. ['0710COBOI BBOJ TEKCTa.
OnTuueckoe pacno3HaBaHue Tekcra. KommbroTrepHsiii mnepeBoi. Vcmonb3oBanue
cepBucoB MHTepHeTa 11t 06paboTKU TEKCTA.

Komnwvromepnas epaguxa.

3HaKOMCTBO ¢ TpadUiIecKUMH peaakTopamu. Pactpossie pucynku. Hcrnons3oBanue
rpadUIecKuX MPUMHUTHBOB.

Omnepanuu pelakTHPOBaHUS TpadhUIECKUX OOBEKTOB, B TOM YHCIE MH(PPOBBIX
doTorpadmii: u3MeHeHue pazMepa, oopeska, MOBOPOT, OTpakeHUe, padoTa ¢ 00IacTIMU
(BBIZICIIEHUE, KOMHMPOBAHMWE, 3ajMBKa I[BETOM), KOPPEKIMS IIBETa, SPKOCTH U
KOHTPACTHOCTH.

Bektopras rpaduka. Co3gaHre BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEACTBAMHU
TEKCTOBOT'O MPOIIECCOPa WK IPYTUX Mporpamm (puiokeHui). Jlo6aBieHue BEeKTOPHBIX
PUCYHKOB B JJOKyMEHTHI.

Mynvmumeoutinvle npezenmayuu.

IToaroToBka MyJIbTUMEIUINHBIX NTpe3eHTanuid. Ciaiig. JlobaBieHue Ha cai TeKCTa
1 n3o0pakeHnid. Pabora ¢ HECKOJIBKUMH CIIaiiIaMHu.

JloGaBneHue Ha ciaii ayAnOBU3yaIbHBIX JaHHBIX. AHUMAIus. [ unepcChuIKu.

8 KJIACC

TeopeTnvyeckre 0CHOBBI HHPOPMATUKH
Cucmempwi cuucienusl.

Heno3unmonHbie 1 MO3WITMOHHBIE CUCTEMBbI cumcieHus. AndaBut. OcCHOBaHUE.
Pazpepnytas Qopma 3amucu uucna. IlepeBog B JACCATHYHYIO CHCTEMY UHCETN,
3alMCAHHBIX B JIPYTUX CUCTEMaX CUHUCJICHHUS.

PumMmckast cuctema cumcieHus.



JlBonuHasi cuctema cumcienus. [lepeBon nenbix yucen B npeaenax ot 0 mo 1024
B JIBOMYHYIO CUCTEMY cuuciieHus. BockMepuuHnas cucrema cuucienusd. [lepeBos uncen
U3 BOCBMEPUYHOW CHUCTEMbl B JBOMYHYI0 M JECATUYHYIO CHUCTEMbl M OOpaTHO.
[lectHanmatepuunas cucrema cuucieHus. [lepeBoa yucen W3 IIECTHAIIATEPUUHOM
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI U OOpPATHO.
ApudmMeTndeckue onepanuy B JBOUYHON CUCTEME CUUCIICHHUS.

Dnemenmol Mamemamuyecko 102UKU.

Jloruueckue BBICKA3BIBAHUS. Jloruueckue 3HAYCHMUSI BBICKA3bIBAHUI.
DJIeMEHTapHbIE u COCTaBHEIC BBICKAQ3bIBaHMS. Jlornueckue omepaluu:
«1» (KOHBIOHKIIUS, JIOTUYECKOE YMHOXXEHHE), «UIN» (IU3BIOHKIUSA, JIOTHYECKOE
CIIOXEHHUE), «He» (joruueckoe oTpuuanue). [Ipuopurter norMueckux oneparui.
OnpeneneHne HMCTUHHOCTH COCTABHOT'O BBICKA3bIBAHMS, €CJIM W3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOJSIIUX B HETO AJIEMEHTAPHBIX BbICKA3bIBaHUN. JIOrnuecKkue BoIpaKeHHUSI.
[IpaBuna 3amucu JIOTMYECKMX BbIpakeHUU. [locTpoeHuwe TaOaUIl HCTUHHOCTHU
JIOTUYECKUX BBIPAKEHMUII.

Jlorndeckue 3J1eMeHThl. 3HAKOMCTBO C JIOTHYECKMUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE
Hcnonnumenu u ancopummvl. Aneopummuieckue KOHCMPYKYUU.

[TonsTue anroputma. McroaHUTENIN aIrOPUTMOB. AJITOPUTM KaK IIJIaH YIIPABJICHUS
VCTIOJTHUTEIIEM.

CroiictBa anroputMma. CrocoObl 3amucu ajropuTMma (CIOBECHBIM, B BUIE OJIOK-
CXEMBI, IIPOTpaMMa).

ANTOpUTMHUYECKHE KOHCTPYKIMHU. KOHCTpyKIus «ciegoBaHue». JIMHEHHBbIN
anroput™M. OTpaHMYEHHOCTh JTUHEUHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPEAYCMOTPETH
3aBUCUMOCTD ITOCJICJIOBATEIILHOCTH BBIIOJHAEMBIX JEHCTBUM OT UCXOJHBIX JAHHBIX.

KoHcTpykiusi  «BeTBIeHHE»: TIONMHAss W HemojHas Qopmbel. BrimoaHeHue
U HEBBITIOJHEHUE YCJIOBHUS (MCTUHHOCTh M JIOKHOCTH BBICKa3biBaHUA). [IpocTeie u
COCTAaBHBIC YCJIOBHSI.

KoHcTpyKknMst  «ITOBTOpPEHMS»: LMKJIBI C 3aJaHHBIM YKHCJIOM ITOBTOPEHHU,
C YCJIOBUEM BBITIOJIHEHHUS, C IEPEMEHHOM IIUKJIA.

Pazpaborka 111 (opMambHOTO HCIHOJHHTENS alropuTMa, IPUBOISIICTO K
TpeOyeMOMYy pe3yJIbTaTy IMPHU KOHKPETHBIX UCXOIHBIX TaHHBIX. PazpaboTka HECIIOKHBIX
AJITOPUTMOB C HMCIIOJIb30BAHWEM ITUKIIOB M BETBJICHUU JJI YIpaBieHUS (POpMabHBIMH
WCTIOJIHUTENSIMHM, TakuMu Kak PobOor, Uepenamka, Yeprtexnuk. Breimosnenue
aITOPUTMOB BPYYHYI0O M Ha KommbioTepe. CHHTAaKCHYSCKHE M JIOTHYCCKHE OIMHOKH.
OTtka3ssl.

A3blK npoepamMmuposaus.

Azeik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IIkonbpHBIN
AnroputMudeckuid SA3bIK).

Cucrema nporpaMMHPOBaHUS: PEIAKTOP TEKCTa MPOrpaMm, TPAHCIISITOP, OTJIaTUHK.



[lepemennas: Tun, wums, 3HavyeHHWe. llenple, BEMICCTBEHHBIE W CHUMBOJIHHBIC
nepeMeHHbIE.

Omneparop mpucBauBaHWs. ApPUPMETHUECKHE BBIPAKEHUS € TOPAIOK WX
BbIuncieHus. Onepanmuu ¢ IEeTbIMH YHCIaMU: IIETIOYMCICHHOE JEJICHHE, OCTaTOK OT
TeTIeHUsI.

Bersnenus. CocTaBHBIC YCIIOBUS (3aIIUCh IOTUYECKUX BBIPAKECHUHN HAa N3y4aeMOM
S3BIKE MPOTpaMMHUpOBaHus). HaxoxkaeHne MUHMMYMa U MaKCHUMyMa M3 JBYX, TpeX
¥ YeThIpex uucen. Perenne KBaapaTHOrO ypaBHEHNUsI, HIMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

JluamoroBasi OTiajKka MpOTpaMM: TOIIATOBOE BBIMIOJIHEHUE, TPOCMOTP 3HAYCHUN
BEJIMYHH, OTJIaIOYHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycmoBuem. AnropuT™M EBkmmaa Aisi HaXOXISHHUS HaWOOIBIIETO OOIIEro
JCNUTENsS JBYX HATypajdbHBIX dYHCeNl. Pa30WeHWe 3amuMcu HaTypajibHOrO 4HCIa
B TMO3HWIIMOHHON CHCTEME C OCHOBAaHHMEM, MCHBIIUM WM paBHBIM 10, Ha OTAEIBHBIC
UG poIL.

[{ukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOTO IIEJIOTO YHCia
Ha JIpyroe, NPOBEPKH HATYPaIbHOTO YUCIIa HA TIPOCTOTY.

OOpaboTka CHMBOJBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIC) IEPEMEHHEIE.
[TocumBoibHas 00paboTka cTpok. Ilojcder 4acTOTHI MOSBICHUS CHMBOJIA B CTPOKE.
Bcerpoennsie GyHKIu 17151 00pabOTKH CTPOK.

Ananuz aneopummos.

Onpenenenne BO3MOXKHBIX PE3YJIbTATOB pabOTHl alropuTMa TMpU JaHHOM
MHOKECTBE BXOJHBIX JIAHHBIX, OIpPEACIICHHEe BO3MOXHBIX BXOJHBIX JIaHHBIX,
NPUBOSALIUX K JTAHHOMY PE3yJIbTaTy.
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MudpoBasi rpaMOTHOCTH
I'nobanvnas cemv Unmepuem u cmpamezuu 6e30nacHo20 N0O8eOeHUsl  Hell.

['mo6anbhas cetb UnTepHeT. IP-anpeca y3noB. CereBoe XxpaHeHUE JaHHBIX. MeTOIbI
WHIUBUIYaIbHOTO M KOJUICKTHBHOTO pa3MelieHusi HoBou mHpopmanmu B MHTEpHETE.
Bonpuiue nanueie (MHTEpHET-JAaHHbBIE, B YACTHOCTU JAHHBIE COLMAJIbHBIX CETEM ).

[Torsitue 00 wHPOPMAMOHHOW OE30MACHOCTH. YTPO3bl HHPOPMAIUMOHHOM
6e30macHOCTH MpU paboTe B rI100aTBHOM CETH U METOIBI IPOTHUBOACHCTBUS M. [IpaBuia
Oe3omacHoii ayreHTU(uKamu. 3anmTa TnaHoi nHpopmannu B MlaTeprere. besonacHbie
ctpareruu nopeaeHus: B Uurepuere. [Ipeaynpexnenue BoBiIeYeHUs B JECTPYKTUBHBIE U
KpUMUHAJIbHBIE (OPMBI CETEBOM AaKTUBHOCTH (KHOEpOYyIIMHT, (DUIIUHT W Jpyrue

dbopmbr).
Paboma 6 ungopmayuonnom npocmpancmee.
Buner nestenbHOCTH B MHTEpHETE. HMHTEPHET-CEPBUCHI: KOMMYHHUKAIMOHHBIC

CepBUCHI (ITOYTOBAs CIIyx)0a, BU1€0-KOH(EPEHII-CBS3b U APYTHUE), CIPABOYHBIE CITYKOBbI
(kapThl, pacnucaHusi W Jpyrue), TOUCKOBBIE CIY>KObI, CIyKObl OOHOBIICHHUS



MPOrpaMMHOro obecrneueHuss U apyrue ciayk0bl. CepBHUCHI rOCYAapCTBEHHBIX YCIYT.
OO6maunple XpaHwiMila JaHHbIX. CpelncTBa COBMECTHOM pa3paOOTKU JOKYMEHTOB
(onnaiin-oucs). [IporpammHoe o0ecrieueHre Kak BeO-CEPBUC: OHJIAHHOBBIE TEKCTOBBIC
U rpadrueckue peaakTopbl, Cpelibl pa3paboTKU IPOrPaMM.

TeopeTuyeckue 0CHOBBI HH(POPMATHKHU
Mooenuposanue kax memoo nO3HAHUSL

Mopenbs. 3anauu, pemaeMble € MOMOIIBIO MojenupoBanus. Krnaccudukanmu
Mozeneld. MarepuanbHble (HaTypHble) U MH(MOpMalMoHHble Mojenu. HenpepbiBHble U
IUCKpEeTHbIe Mojaenu. Vmwuranmumonnele wmoaenu. Wrpoele wmomenmn. OrneHka
COOTBETCTBHSI MOJICJIA MOJICTTUPYEMOMY OOBEKTY H IEIISIM MOJICTHPOBAHHSL.

Tabmuunbie monenu. Tabnuia Kak MpeICTaBICHUE OTHOIICHUSI.

ba3pl nanupix. OTOOP B TabNHIlE CTPOK, YIOBICTBOPSIOIINX 3aIaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTHPOBaHHBIE U HEOPUSCHTHPOBAHHBIE I'padbl.
JlnuHa (Bec) pebpa. BecoBast marpunia rpada. [[nuHa mytu Mexay BepuinHamu rpada.
[Touck omrmmanbHOrO MyTH B Tpade. HawanmpHas BepimmHa (MCTOYHUK) U KOHEYHAs
BepmiMHa (CTOK) B OPHEHTUPOBAaHHOM rpade. BpluncieHne KomudecTBa MyTel
B HANPaBJICHHOM aIlMKIMYECKOM Tpade.

Hepeso. Kopens, Bepmuna (y3en), nauct, pedpo (ayra) nepesa. Boicota nepesa.
[Tonnepeso. Ilpumeps! ucnonb3oBaHus AepeBbeB. [lepebop BapHaHTOB € MOMOIIBIO
JepeBa.

[lonatne MaTemaTHueckol Mmozenu. 3ajauyd, pelaeMble C  OMOILBIO
MaTeMaTU4YeCKOro (KOMIBIOTEPHOTO0) MojaenupoBaHus. OTiMuue MaTeMaTU4ecKou
MOJIEIM OT HATYPHOU MOJIENU U OT CJIIOBECHOT'O (JINTEPATYPHOI0) OMUCAHUS OOBEKTA.

Otanbl KOMIBIOTEPHOIO MOJEIMPOBAHMS: IIOCTAHOBKA 3a/Jayd, IOCTPOCHUE
MaTeMaTUYeCKOM MOJeNH, NporpaMMHasi peaju3alus, TECTHUPOBAHME, IPOBEICHUE
KOMIIbIOTEPHOTO 3KCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOUHEHHE MOJEIIH.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Paspabomxka aneopummos u npoepamm.

Pazouenne 3amaunm Ha momzagaun. COCTaBIICHHE AalTOPUTMOB U TMPOTPAMM C
UCIIOJIb30BAaHUEM  BETBJICHHMM, IMKIOB UM  BCIOMOTraTEIbHBIX  AJITOPUTMOB IS
VIOpaBJICHUS WCTIOIHUTENeM PoOOT wuiu ApyruMH HCTIOTHUTENSIMH, TaKUMH Kak
UYepenamika, YepTeKHUK U IPYTUMMU.

Tabnuunsle BenumumHbl (MaccuBbl). OmgHOMepHble MaccuBbl. CocTaBieHUE
M OTJIaJIKa MPOTpamMM, PEATH3YIONINX THIOBBIC AJITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
YHCIIOBBIX MaCCUBOB, Ha OJHOM W3 s13bIKOB TiporpammupoBanus (Python, C++, ITackanb,
Java, C#, lllkonbHbIi ANTOpUTMUYECKHI SI3bIK): 3alOJHEHHE YUCIOBOTO MacCHBa
CIIy4ailHBIMM YHCJIaMH, B COOTBETCTBUHM C (OpPMYJION WM MyTeM BBOJA YHCEII,
Hax0XJICHUE CYMMBbI 3JIEMEHTOB MACCHUBa, JIMHEWHBIM MOMCK 3aJaHHOTO 3HAYEHUS B
MaccuBe, MOJCYET DJEMEHTOB MACCHBa, YAOBIETBOPAIOUIMX 3aJaHHOMY YCIIOBHIO,
HaxO0XJICHUE MUHHUMAJIbHOTO (MaKCUMaJbHOI0) »3JeMeHTa wmaccuBa. CopTHpOBKa
MaccHBa.
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OOpaboTka TMOTOKAa JIaHHBIX: BBIYUCIEHHUE KOJHMYECTBA, CYMMBI, CPEIHEro
apu(pMETUYECKOr0o, MHUHUMAJIBHOTO M  MAKCHUMaJIbHOIO 3HAYE€HHsSI  DJIEMEHTOB
IIOCJIEOBATEIIBHOCTH, YIOBICTBOPSIOIINX 3aJaHHOMY YCIIOBUIO.

Ynpaenenue

VYopasnenune. Curnain. OOpatHas cBs3b. llomydeHue cUTrHamoB OT LHHUQPPOBBIX
JaTYUKOB (KacaHUs, PACCTOSIHUA, CBETA, 3ByKa W Jipyroro). Ilpumepsl ncnonb3oBaHusA
NpUHIMIA OOpaTHON CBSI3W B CUCTEMax YIPAaBICHUS TEXHUYECKUMHU YCTPOWCTBAMU
C IOMOUIBIO JATYUKOB, B TOM YHCII€ B pOOOTOTEXHHUKE.

[Ipumepsl pOOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YIOPABICHUS JBUKEHUEM
B TPaHCHOPTHOM cHCTEME, CBapOYHas JIMHUS aBTO3aBOJA, AaBTOMATH3UPOBAHHOE
yIpaBji€eHWE OTOIUIEHUS JIOMa, aBTOHOMHAsi CHUCTEMa YIpPaBJICHHS TPAHCIOPTHBIM
CPEIICTBOM U APYTHUE CUCTEMBI).

NupopmanuoHHbIE TEXHOJIOTHU
DnekmpoHHble MabaUybi.

[TonsaTre 00 >MEKTPOHHBIX Tabnumax. TUMBl JaHHBIX B sYEHKaX AIIEKTPOHHON
Tabmunpl. PegaktupoBanne u QopmarupoBanue Tabmui. BcTpoeHHble GyHKIMH IS
NOMCKa MaKCHMMyMa, MUHUMYMa, CYMMBI U cpeaHero apudmermdeckoro. CopTupoBka
JAHHBIX B BBIIENIEHHOM auana3oHe. [loctpoenue nuarpamm (TUcTorpamMma, Kpyronas
auarpaMma, ToueuHasi JuarpaMmma). Beibop tuma nuarpamMmei.

[IpeoGpazoBanue Qopmyn npu konupoBaHuu. OTHOCUTENbHAs, A0OCOJIOTHAS U
CMeIIaHHas ajpecalus.

VYcioBHBIE BBIYHCIECHUS B 3JEKTPOHHBIX Tabnmunax. CyMMHpOBaHHWE U TOJCYET
3HAYCHHUH, OTBEYAIONINX 3aJJaHHOMY ycJIoBUI0. OOpaboTKa OOJBIINX HAOOPOB JAaHHBIX.
YucrieHHOe MOJIETUPOBAHNE B DJIEKTPOHHBIX TaOIUIIAX.

Hugopmayuonnvie mexnono2uu 6 cospemerHom oobuecmae.

Ponb mHGOPMAIMOHHBIX TEXHOJOTHA B PAa3BUTHHM DKOHOMHUKH MHpPA, CTPAHBI,
perroHa. OTKpbITHIE 00pa30BaTEIBHBIE PECYPCHI.

[Ipodeccun, cBsizannbie ¢ UHPOPMATUKON U MHPOPMAITMOHHBIMHU TEXHOJIOTHUSIMU
BeO-M3aiiHEp, MPOTPAMMHUCT, Pa3padOTUYUK MOOWIIBHBIX MPWIOKEHUHN, TECTUPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOTO 00ECIICUCHHSI, CTICIIHAIMCT 110 aHAIHU3Y JaHHBIX, CUCTEMHBIH
aJIMUHHICTPATOP.
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IHIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS TPOI'PAMMBbI
IO UH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHMUSA

N3yuyenue nHpopMaTHKK Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUs HAIIPABJICHO
Ha JIOCTH)KEHHE OOYyYalOU[MMHUCS JIMYHOCTHBIX, METalpEeAMETHBIX M MPEIMETHBIX
PE3YJIbTATOB OCBOEHUS COJIEpKAHUS yUeOHOTO IPEeIMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YNIBTATHl UMEIOT HAIIPABJICHHOCTh HA PEIICHHE 3a/1a4 BOCITUTAHUS,
Pa3BUTHS U COLMANTM3AINH 00YJAIOIINXCS CPEACTBAMH YIeOHOTO MPEIMETA.

B pe3ynbrare nzydeHus ”HPOpPMATHKH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHus
y oOydarorierocst OyayT chOpPMUPOBAHBI CIEAYIOMIUE JIMYHOCTHBIE PE3YJIbTaThl
B YaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMSI:

[IEHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HAaCJEAMI0, MOHMMAaHHE 3HA4YeHHs HHPOPMATHUKM KaK HAayKH B >KU3HU
COBPEMEHHOI'0 O0OIleCTBa, BJIaJCHHE JOCTOBEPHON HHpOpManued O MepeaoBbIX
MHUPOBBIX W OTEUECTBEHHBIX  JIOCTHKEHHSX B  oOjactu  WMHMOPMATHKHU
U HMHQOPMALMOHHBIX TEXHOJIOTHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX
o nudpoBoil TpaHcHopMaLIUd COBPEMEHHOTO 00IIECTBA;

2) TyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS

OpHMEHTAlLMSl Ha MOPAJIbHBIE IIEHHOCTHU W HOPMBI B CHUTYaIMsIX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCThH OIICHHWBATh CBOE IOBEJCHHE W IOCTYIKH, a TAKXKE IOBEJCHHE
U MOCTYNKUA APYTUX JIIOJAEH C MO3ULMH HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCJICACTBUM MOCTYIIKOB, aKTUBHOE HEMPUSATHUE aCOIUAJIBHBIX MOCTYIKOB,
B TOM uuciie B IHTepHeTe;

3) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJICTABJICHNE O COITUATBHBIX HOPMaX U MPaBUIIaX MEKITHYHOCTHBIX OTHOIIICHUH B
KOJUICKTHBE, B TOM WYHCJIE B CONHAJIBHBIX COOOIIECTBAX, COOJIIOJCHUE TIPABHII
0€30MMacHOCTH, B TOM 4YHCJIC HAaBBIKOB 0€30IIACHOTO TIOBEJCHHUS B HHTEPHET-CpEC,
TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOW JEATEIHHOCTH TPU BBITIOJHECHUHU yUEOHBIX,
MO3HABATEIBHBIX  3ajad, CO3/IaHUU y4eOHBIX  IPOCKTOB, CTpEMJICHHE
K B3aUMOIIOHMMAHHIO ¥ B3aWMOIIOMOINM B TIPOIECCE ITOW YYEeOHOW JeATSIBHOCTH,
TOTOBHOCTh OIICHUBATh CBOE TOBEJCHUEC W TIOCTYNKH CBOWX TOBAPHUIICH C TIO3HIIMH
HPABCTBEHHBIX U TIPABOBBIX HOPM C YYETOM OCO3HAHHS ITOCIICIICTBHH IMOCTYITKOB;

4) meHHOCTel HAYYHOI 0 MO3HAHNS
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeAcTaBiIeHud 00 wuHbopManuu,
MH()OPMALIMOHHBIX Tpolieccax U MH(DOPMAIIMOHHBIX TEXHOJOTHUSIX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKU U OOIIECTBEHHOUN MPAKTHKH U COCTABIISIOMINX
0a30BYI0 OCHOBY JIJIsl IOHUMaHUS CYIITHOCTH HAYYHOU KapTHUHBI MUDA,

MHTEpEC K OOYUYEHHIO U TTO3HAHUIO, JIFOO03HATENBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH
K €aM000pa30BaHMIO, OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YpPOBHS OOy4EeHUS
B JAJIbHEUIIIEM;

OBJIQJICHNE OCHOBHBIMU HABBIKAMH HCCIIEJIOBATEIBCKOMN JESITETbHOCTH, YCTAHOBKA
Ha OCMBICIICHHE OIBITA, HAONIONEHUH, MOCTYNKOB U CTPEMJICHHE COBEPIICHCTBOBATH
MyTH JOCTHKCHHS HHIUBUAYATBHOTO U KOJJIEKTUBHOTO OJIarONOTyYHs;

chOpMUPOBAHHOCTh HMH(POPMAIIMOHHOW KYyJNbTYpbl, B TOM YHCIE HABBHIKOB
CaMOCTOSITETTFHOW PabOTBl ¢ y4YeOHBIMH TEKCTaMH, CIPAaBOYHON JUTEPaTypoOH,
pa3HOOOpa3HBIMU CpeACTBAaMH HWH(MOPMAIIMOHHBIX TEXHOJOTHH, a TakXke YMEHUs
CaMOCTOSITETTLHO OIPENETATh IS CBOEro OOYYEeHHS, CTaBUTh U (OPMYITUPOBATH IS
ceOst HOBBIE 3a/1ayMl B y4yeOe W TO3HABATEIBHOW NEATEIbHOCTH, Pa3BUBATh MOTUBHI U
MHTEPECHI CBOCH MO3HABATEIHHOM IEITEIHLHOCTH;

5) opMupoOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3/I0POBBINA 00pa3 *KU3HU, B TOM YHCIIEC U 32 CYET OCBOCHUS U COOIIOCHUS
TpeOoBaHUM 6e3omacHoi AKCIUTyaTaluu CPEACTB UH(OPMAITMOHHBIX
Y KOMMYHHKAIHOHHBIX TEXHOJOTHIA;

6) TPy10BOT0 BOCIIMTAHUSI:

HHTEpPEC K TMpakTHYeCKOMY wu3ydeHHio mpodeccuit u Tpyma B  chepax
podecCHOHATIBHOMN NEATEIbHOCTH, CBSI3aHHBIX ¢ HH)OPMATHKOMN, IPOrPaMMUPOBAaHHEM
U MHOOPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUAX HAyKH
MH()OPMATHKN M HAyYHO-TEXHUYECKOTO Mporpecca;

OCO3HAHHBIA BHIOOP M TOCTPOCHHE HHIWBUAYAJbHOW TPACKTOPHH 0Opa30BaHUs
M OKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX M OOIICCTBEHHBIX HHTEPECOB |
MOTPeOHOCTEHH;

7) IKOJIOTHYECKOr0 BOCTIMTAHHUS:

0CO3HAHHUE TJIO0ATHLHOTO XapaKTepa YKOJIOTHUSCKUX MPOOIeM U ITyTeH UX PEIICHU,
B TOM YHCJIE C YYETOM BO3MOXKHOCTEH HMH(POPMAITMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH;

8) amanTanuu o0y4aomerocss K 3MeHsIOIMMCS YCIOBHAM COIHATBHOW U
NPHUPOJHOI cpeabl:

OCBOEHHUE O0YYAIOUIMMHUCS COLMUAIBHOIO OMNBITa, OCHOBHBIX COLIMAIBHBIX POJIEH,
COOTBETCTBYIOIIUX BEeAYUIEH NEATEIbHOCTH BO3pacTa, HOPM M MPaBUJI OOIIECTBEHHOTO
noBeqieHus, (OpM COLMATBLHOM JKM3HU B TpPyHHax M COOOIIECTBAX, B TOM YHCIE
CYLIECTBYIOIINX B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YJIbTATHl OCBOCHUS IPOrpaMMBbl 110 UH(OPMATHKE OTPAXKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMM  y4YEOHBIMH JECHCTBUSIMH —  [103HABaTEJIbHBIMH,
KOMMYHUKAaTHUBHBIMU, PETYISATUBHBIMHU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Jornueckue aeicTByA:

yMEHHUE OMpPEACISITh MOHSITHUS, CO3/laBaTh O00OOIICHUS, YCTAHABINBATh AHAJIOTHUH,
KJacCU(PUIIUPOBATh,  CAMOCTOSITEJILHO  BbIOMpATh  OCHOBaHUST U KPUTEPUH
Ui KJaccu(uUKaluy, YyCTaHABIWBATh MPUYUHHO-CJICIACTBEHHBIC CBSI3H, CTPOUTH
JIOTUYECKUE PACCYKICHUSI, MPOBOAUTH YMO3AKIIOUeHUS (MHAYKTUBHBIC, IEIyKTUBHBIC U
10 aHAJIOTUH) 1 BBIBOJIBI,

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEOoOpPa30BBIBATh 3HAKU W CHUMBOJIBI, MOJIEIU
Y CXEMBI JIJIs pellieHus Y4eOHBIX 1 MTO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEILHO BBIOMPATH CMOCOO perieHus y4eOHOW 3adaur (CpaBHUBATH
HECKOJIbKO BapHaHTOB peIIeHUs, BBIOMpATh HauboOJee TMOAXOMSIINN C yd4eToM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnble ucciiegoBarejbCcKue AeCTBUSA:

dbopMynUpoBaTh  BOMPOCHI, (PUKCHPYIOIIHE  pa3pblB  MEXIY  PEabHBIM
U KeJIaTebHBIM COCTOSTHUEM CHUTYalluHM, OOBEKTa, U CaMOCTOSITEILHO YCTAaHABJIMBATH
HCKOMOE M JJaHHOE;

OIICHUBATh HA MPUMEHUMOCTD M JJOCTOBEPHOCTH HH(POPMAITUIO, TIOJIYUYEHHYIO B XOI€
HCCJICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHIIIEe Pa3BUTHE IPOIIECCOB, COOBITUH M HX
MOCJEJACTBUSI B AHAJOTMYHBIX WM CXOJHBIX CHUTYaIUsAX, a TakKXKe BbIJBUTaTh
IIPEATIONOKEHUS 00 UX PAa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undopmaumeii:

BBISIBIAITh  AehUIIMT WHGOPMAIMK, JaHHBIX, HEOOXOAMMBIX JIsi PEIICHUS
MMOCTABJICHHOM 3a/1a4M;

MPUMEHSTh Pa3IUYHbIE METObl, HHCTPYMEHTHI U 3aIMPOCHI MIPH TOWCKE U OTOOpE
uHMOpPMAIHU WM JAHHBIX U3 UCTOYHUKOB C YUETOM MPEIJIOKEHHON yueOHOU 3a1a4u U
3a/IaHHBIX KPUTEPUEB;

BHIOWpATh,  AHAIM3UPOBATh, CHCTEMATH3UPOBATh U  WHTEPIPETHPOBATH
nHOOPMAITNIO PA3TMYHBIX BUAOB U (POPM IIPEICTABICHNUS;

CaMOCTOSITETILHO BBIOMPATh ONTHUMATBHYIO (OpMYy MpeACTaBICHUS HHPOPMAIIHH
1 WUIIOCTPUPOBATH PEIIaEMbIE 33Ja4d HECJIOXHBIMU CXEMaMH, AuarpaMmaMu, UHOU
rpauKoil U KX KOMOMHAIUAMU;

OLICHUBATh HAJIC)KHOCTb MH(OpPMALIMM MO KPUTEPUSIM, NMPEAJIOKEHHBIM yUUTEIEM
iU c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO;

3 PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh UH(DOPMAIHUIO.
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KoMmMmyHuKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIE AeHCTBHS
O0menme:

COTIOCTABJISITh CBOM CYXKJEHUSI C CYXKICHUSIMH JPYTUX YYaCTHUKOB JIHAJIOTa,
OOHapyXUBATh Pa3IMYUE U CXOJCTBO MO3UIUHT;

MyOJIMYHO TPENICTABIATh PE3yJbTaThl BBIMIOJIHEHHOTO OIbITa (DKCIIEPUMEHTA,
HCCIIeIOBaHUs, IPOCKTA);

CaMOCTOSITEILHO BBIOMPATH (pOpMAT BBICTYIUICHHS C YYETOM 3ajiau Mpe3eHTaluu
1 0COOCHHOCTEN ayAUTOPUU U B COOTBETCTBUM C HUM COCTABJISITh YCTHBIC U TUCHMEHHBIE
TEKCThI C UCTIOJb30BAaHUEM HILTIOCTPATUBHBIX MaTEPHAIOB.

CoBMecTHas 1€ATeJIbHOCTD (COTPYAHUY€ECTBO):

NOHMMATh U UCITIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW U MHANBUIYAILHON paOOThI
NP PEIICHHH KOHKPETHOHN MpOOJIeMBI, B TOM YHCJIE TIPU CO3JaHUU HHPOPMAIIMOHHOTO
NPOJYKTa;

NPUHUMATh 1I€Jb COBMECTHOH HMH(OPMAIIMOHHON JEATEIBHOCTH TI0 COOpYy,
o0paboTke, nepeaayde, hopmManuzanui HHPopMaIlu, KOJUIEKTUBHO CTPOUTH JEHCTBHUSI 110
€e JIOCTHXKCHUIO: pacCIpeeNsiTh pOJH, JOTOBapHUBAaThCS, OOCYXIAaTh TPOIECC U
pE3yJIbTaT COBMECTHOM pabOTHI;

BBITIOJIHATh CBOKO 4YacTh paboTel ¢ uHMOpMarued win WHOOPMAIMOHHBIM
OPOJAYKTOM, JOCTUTasi KAadeCTBEHHOro pe3yJibTaTa [0 CBOEMY HalpaBlIEHUIO
¥ KOOPAMHUPYS CBOM ACHCTBUS C APYTMMH YJIEHAMU KOMaH/IbI;

OLICHMBATh  Ka4ecTBO CBOEro BKJIaga B  o0mMiA  WHOOPMAIMOHHBIN
OPOAYKT TIO KPUTEPUSM, CaMOCTOSATEIHbHO CGHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBUS;

CpaBHHUBATh PE3yJbTAaThl C MCXOJHOM 3aJaueld M BKJIAJl KaXXIOT0 4ieHAa KOMAaHJbl
B JIOCTHKEHHE pe3yJbTaTOB, pa3lesaTh cQepy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTYETA Mepe] TPYIIIOH.

PerynsiTuBHble YHUBeEpPCAJbHbIE Y4eOHbIC TeHCTBUA
Camoopranu3anusi:
BBISIBJIATH B )KM3HCHHBIX M YUCOHBIX CUTYAIUAX MMPOOJIEMBI, TPEOYIOITUE PEIICHUS;
OpPUCHTHPOBATbCA B  PA3IUYHBIX  NOAXOAAX K  INPUHATHIO  PEIICHUM
(MHAMBUYyATbHOE IPUHATHE PEIICHUN, IPUHATHE PEIICHUHN B TPYIIIE);
CaMOCTOSITEJILHO COCTAaBJISAITh AJITOPUTM pPEIICHUS 3a7adyv (WM €ro 4YacTh),
BBIOMpaTh CMoco0 pemnieHns ydeOHOW 3ajladd ¢ yd4eTOM HMEIOIIHUXCS PECypCoOB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh IpeJiaracMble BapHaHThI PEIICHHUI;
COCTaBJIATH IJIaH ICUCTBUH (T1aH peann3alii HAMEUYCHHOTO aJrOPUTMA PEIICHUS ),
KOPPEKTHPOBATh MPEIOKEHHBIN aIrOPUTM C yYeTOM ITOJYyYCHHMS HOBBIX 3HAHUU 00
M3y4aeMOM OOBEKTE;
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MPOBOJAUTH BBIOOD B YCJIOBHUSX MPOTUBOPEYMBON HHPoOpManuu U Opath
OTBETCTBEHHOCTH 32 PEILCHUE.

CamokoHTpOJIb (pediekcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTUBALIUU U PEDIICKCUU;

JaBaTh OLICHKY CUTYyalluU U MpeJiarath IjiaH €e U3MEHCHHUS;

YUHUTHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTH MPU
pelieHrny y4eOoHoM 3a1a4uu, afanTHPOBaTh PEIICHUE K MEHSIOIUMCS 00CTOSTEIhCTBAM;

OOBSICHSITH MIPUYXHBI JOCTUKECHUS (HeTOCTHXKEHHS ) pEe3yJIbTaTOB
UH()OPMAIIMOHHOW JIESATEIBLHOCTH, JaBaTh OIEHKY NPUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MPOU3OIICAIICH CUTYaIINH;

BHOCHUTb KOPPEKTHUBBI B JICSITCJIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
MU3MEHUBIIUXCS CUTYAIINH, YCTAHOBIICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEJIU U YCIIOBUSIM.

IMOIMOHAJIBLHLIN HHTEJLJIEKT:
CTaBUTh Ce0s Ha MECTO JPYroro 4YejoBeKa, MOHUMATb MOTHUBBI M HaMEpEHUs

JIPYyTroro.

IIpunsiTHe ceds U APyrux:
OCO3HaBAaTh HEBO3MOYKHOCTh KOHTPOJUPOBATH BCE BOKPYI [aX€ B YCIOBHUAX
OTKPBITOT'O JIOCTYMA K JIIOOBIM 00beMaM HH(POPMAIIHH.

INPEJMETHBIE PE3YJIbTATbBI

K xoniy oOyuenns B 7 kjacce y odyuaronierocst Oyayt copMUpOBaHbl YMEHUS :

NOSICHATh Ha MPUMEpPAx CMBICT TOHATHH «uHGOpMAIHLY, «MHPOPMAIIMOHHBIN
mporeccy, «oOpaboTrka uHpoOpManMu», «XpaHeHHe HWHoOpMamHU», «IIepenayda
uHbOpMAITUN Y,

KOAUPOBAaTh H  JIGKOJWPOBATh  COOOIIEHUS IO 3aJlaHHBIM  [IpaBUiaM,
JEMOHCTPUPOBATh TMOHMMAHUE OCHOBHBIX MPHUHIIMIIOB KOJIWPOBaHUS WH(OpMAIIUU
Pa3TUYHON MPUPOBI (TEKCTOBOM, TpadyuuecKoi, ayino);

CpaBHUBATh JJWHBI COOOIICHUM, 3alMUCAaHHBIX B pa3IWYHBIX andaBuTax,
OTIepUPOBATH €AMHUIIAMH U3MEPEHUsI HHDOPMAITMOHHOTO 00beMa i CKOPOCTH Tepeiadu
JTAaHHBIX;

OIICHUBATh M CPAaBHUBATH Pa3Mephl TEKCTOBBIX, TpauecKX, 3ByKOBBIX (PailioB H
BHIc0(aiinos.;

MPUBOJIUTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U  TMepeaadu
nH(OpPMAINH, CPABHUBATH UX KOJWYECTBEHHBIC XapaKTePUCTUKU;

BBIICNIATh OCHOBHBIC JTalmbl B WCTOPUM W TIOHMMATh TEHACHIIUU Pa3BUTHS
KOMITBIOTEPOB 1 TTPOTPAMMHOTO 00ECTICYCHUS;
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MoJlydyaTh M HCIOJB30BaTh HHPOPMAIMIO O XapaKTePUCTHKAX IEPCOHAIBHOTO
KOMIIBIOTEPa M €ro OCHOBHBIX DJEMEHTaxX (Tmpolleccop, ONepaTUBHAs MaMSTh,
JOJTOBPEMEHHAs MaMsTh, YCTPONCTBA BBO/Ia-BHIBO/IA);

COOTHOCUTh XapaKTePUCTHKH KOMIBIOTEpa C 3aJayaMH, pEIIaeMbIMH C €ro
MTOMOLIBIO;

OpPUEHTUPOBATHCS B MEPAPXUUECKOW CTPYKType (PaiioBOM cHUCTEMBbI (3alKChIBATh
noyiHoe ums (aitna (karanora), myTh K ¢aiiny (KaTajory) rno UMErIIeMycsl OITUCAHUIO
(baiioBO# CTPYKTYpPhl HEKOTOPOTO HH(POPMAIITMOHHOTO HOCUTES);

pabotaTh c (ailioBol cUCTEeMOW NMEPCOHATIBLHOTO KOMIBIOTEPA C UCIOIb30BAHUEM
rpaduyeckoro wuHTepdelica, a WMMEHHO: CO3[aBaTh, KOIHUPOBATh, IEPEMEIIATH,
NepEeMMEHOBBIBATh, YIAISATh M apXWBHPOBATh (ailibl M KaTajJord, HCIOIb30BaTh
aHTHBHPYCHYIO MTPOrpaMMmy;

NPEJCTABIIATh PE3yNbTaThl CBOCH JAESITETbHOCTH B BHUIEC CTPYKTYpHUPOBAaHHBIX
WITIOCTPUPOBAHHBIX TJOKYMEHTOB, MYJIbTHMEIUNHBIX TIPE3CHTAINH;

uckath uHPOpManmio B MHTepHETe (B TOM 4YHCIE, MO KIIOYEBBIM CIIOBaM, IIO
N300paXeHNI0), KPUTUYECKH OTHOCUTBHCS K HaWJACHHON WH(GOpMaIlMK, OCO3HaBas
OIMACHOCTh I JIMYHOCTU W OOIIECTBAa PACIpPOCTPAHCHHS BPEAOHOCHOW WH(OpMAINH,
B TOM YHUCJI€ SKCTPEMHUCTCKOTO ¥ TEPPOPUCTUUECKOTO XapaKTepa;

NOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIUN;

coOmogaTe TpeOoBaHUs 0O€30MacHOM SKCIUTyaTallid TEXHUYECKUX CPENICTB
UH(GOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COOJIOaTh CETEBOM ITHKET,
0a3oBbIe HOPMBI HMH(POPMAIMOHHOW ATHUKU M TMpaBa IMpu paboTe C MNPUIOKCHUSIMHU
Ha JIOOBIX ycTpoiicTBax u B UHTepHETe, BHIOMPATh O€30MaCHBIE CTpATeTUy MOBEACHUS B
CeTH;

OPUMEHSITh  METOABl  NPOPWIAKTUKM  HETaTUBHOTO  BIMSIHUS ~ CPEJICTB
MH(GOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHH Ha 3/J0POBbE MOJIb30BATENS.

K koniy o6yuenus B 8 kiacce y oOydaromierocs 0yayT copMupoBaHbl yMEHHUS:

MOSICHATh HAa TPHUMEpPaxX Pa3Inyusi MEXAY MO3UIUOHHBIMH W HETO3HIIMOHHBIMU
CUCTEMaMU CUHCIICHHUSI;

3alUChIBaTh U CpaBHUBATH Lesble yncia oT 0 1o 1024 B pa3nuyHbIX MO3ULIUOHHBIX
CUCTEeMax CYUCIICHUs (C OCHOBaHUsMU 2, 8, 16), BHIIOIHATH apu(PMETHUCCKUE ONICPaIlAH
HaJ] HUMU;

pacKpheIBaTh CMBICT TIOHSATHHA «BBICKA3bIBAHUEY», <JIOTHYECKAs OMEPaIusy,
«JIOTHUYECKOE BHIPAKCHHEY;

3aMHMCHIBATh  JIOTHYECKHE BBIPAXKEHUS C  HWCIIOJB30BAHUEM  JIU3IBIOHKITUH,
KOHBIOHKITUHM W OTPUIAHUS, OMPEACIATh UCTHHHOCTH JIOTHUECKUX BBIPAXKEHUU, €CITU
M3BECTHBI 3HAYCHUS WMCTUHHOCTH BXOMSINHX B HETO MEPEMEHHBIX, CTPOUTH TaOIHUIIBI
WUCTUHHOCTH JIJISl IOTUIECKUX BBIPAKCHUM;
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packphIBaTh CMBICI MOHATHH «UCHOJHUTENbY, «AJITOPUTM», «IIporpamma,
MOHUMAsl Pa3HUIy MEXKIY YMNOTPEOJIEHHEM JTHX TEPMUHOB B OOBIACHHOW peuu U
B HH(OpMATHKE;

OMKCHIBATh AJITOPUTM PEUICHUS 3a/layd pa3IMYHbIMU CIIOCOOaMH, B TOM YHUCIE B
BUE OJIOK-CXEMBI;

COCTaBJIATh, BBINOJIHATh BPYYHYI0 M Ha KOMIIBIOTEPE HECJIOXKHBIE aJITOPUTMBI
C UCIOJIb30BAHUEM BETBJICHUN U LIUKIJIOB JJI YIPABICHUS UCHIOJHUTEISIMU, TAKUMH KaK
Po6ot, Uepenarika, YepTeKHUK;

UCIOJIb30BaTh KOHCTAHTBl M TEPEMEHHbIE PAa3JIMYHbIX THUIOB (YHMCIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), @ TaKXKe COJIepKalllue HMX BBIPAXKEHUS, HCIOJIb30BATh
orepaTop MPUCBAUBAHUS;

UCIIOJIb30BaTh MpH pa3paboTKe MporpaMM JIOTUYECKHE 3HAa4Y€HUs, Olepaluu
U BBIPAXKEHUS C HUMU;

aHAIM3UPOBATH MPEJIOKEHHBIE aJTOPUTMBI, B TOM YHUCJE OMNpPENEeNsiTh, KaKue
PE3yNbTaThl BO3MOXHBI NP 33JAHHOM MHO>KECTBE UCXOJHBIX 3HAYCHUM;

co3JaBaTh M OTJIAXKUBATH MPOTPAMMbI Ha OJHOM M3 SI3BIKOB MPOrPAMMHUPOBAHUSA
(Python, C++, ITackans, Java, C#, llIkonpHBINH AJIrOpUTMHUYECKUIT SI3bIK), peaTu3yroIue
HECJIO’)KHBIE AJITOPUTMBI OOpaOOTKM YMCIOBBIX JAHHBIX C HCIOJb30BAHHEM IIUKIIOB
U BETBJICHUII, B TOM YHCJIE€ pealu3yloliie IPOBEPKY JEIUMOCTH OJHOTO LIEJIOro YHUCIa
Ha Jpyroe, IpPOBEPKY HATypalbHOIO YHCIa Ha IMPOCTOTY, BbLAENEHUs LUpp U3
HaTypaJIbHOT'O YHUCIIA.

K xoniy oOyuenus B 9 kiacce y odyuaromierocst Oyayt copMUpOBaHbl YMEHUS :

pa3OuBaTh 3aJaud HA TMOJ3aJa4d, COCTaBIAThb, BBINOJHATH BPYUYHYIO
U Ha KOMIIBIOTEPE HECIIOKHBIE AJTOPUTMbI C HCIOJIb30BAHUEM BETBIICHHM, IUKIIOB
¥ BCIIOMOTATEJIBHBIX aITOPUTMOB JIJIS1 YIIPABJICHUS UCTIOTHUTEISIMU, TaKUMH Kak Po6oT,
Uepenamka, YepTexHUK;

COCTaBJISATh M OTJAXWUBATh MPOTPAMMBI, PEATU3YIONIUE THUIIOBBIE AJITOPUTMBI
00pabOTKH YHCIIOBBIX TOCIEI0OBATEIHPHOCTEH WM OJTHOMEPHBIX YUCIOBBIX MAaCCHBOB
(mMOMCK MaKCUMyMOB, MUHHMYMOB, CYMMBbI WJIM KOJMYECTBA AJIIEMEHTOB C 3aJlaHHBIMU
CBOICTBaMH) Ha OJHOM M3 A3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbI ANropuTMUYECKUi S3bIK);

pPacKpbIBaTh CMBICH TMOHSATUU «MOJIENbY», «MOJEIUPOBAHKE, ONPEIECTATH BHUIBI
MOJieJIel, OLIEHHBAaTh COOTBETCTBUE MOJECIU MOJCIUPYEMOMY OOBEKTY U UEISAM
MOJEIUPOBAHUS;

UCIIOJIb30BaTh rpadbl W JEPEeBbS Il MOJCIUPOBAHUS CHUCTEM CETEBOM
U MepapXUUECKOIl CTPYKTYPbI, HAXOIUTh KpaTyaliuii myTh B rpade;

BBIOMpaTh CHOCOO MPEJICTABICHUS JAHHBIX B COOTBETCTBUU C IIOCTaBICHHOM
3ajadyet  (TaOnuIbl, CXeMbl, Trpadukd, JuUarpaMmbl) €  UCIOJIb30BAHUEM
COOTBETCTBYIOIIHUX MPOTPAMMHBIX CPEJICTB OOPaOOTKHU JaHHBIX;
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MCIIOJIb30BaTh 3JEKTPOHHBIE TaOMUIBI JIsi 00paOOTKU, aHalIW3a U BU3yalU3aluu
YUCIIOBBIX JAaHHBIX, B TOM YHCIE C BBIACICHUEM JAuana3oHa TaOJUIbI
U YIIOPSIA0YMBAHUEM (COPTUPOBKOM) €r0 AJIIEMEHTOB;

co3JaBaTh M NPUMEHATH B DJIEKTPOHHBIX TaOIMLax (OpMyibl sl pacyeToOB C
HCIIOJIb30BAaHUEM BCTPOEHHBIX apu(PMETHUECKUX (PYHKIUN (CYMMUPOBAHHE U MOACYUET
3HAYEHUH, OTBEYAIOLIMX 3aJaHHOMY YCJIOBHIO, cpeAHee apu(pMeTUYecKoe, IMOUCK
MaKCUMaJbHOTO M MHUHUMAJbHOIO 3HA4y€HUs), aOCOJIOTHOH, OTHOCUTEIbHOM,
CMEILIaHHOM aJpecaluy;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOJIUIIBI 1JI1 YUCIEHHOTO MOJIETUPOBAHMS B IPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

UCII0JIb30BaTh COBPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM quclie
KOMMYHUKAllMOHHBIE CEPBHUCHI, 00JIAYHBIE XPAHWIMILA JIAHHBIX, OHJIANH-TIPOrpaMMbl
(TekcToBble U TpaUUEeCKUe PpPENaKTOpbl, Cpeabl pa3paboTKu)) B y4eOHOH U
MOBCEIHEBHOM JIEATEITLHOCTH;

NPUBOJUTH MPUMEPHI HUCIIOJIB30BAHUS T€OUH(DPOPMAIMOHHBIX CEPBUCOB, CEPBHCOB
rOCY/IapCTBEHHBIX ~ yCIyT, O00pa3oBaTeNbHBIX cepBUCOB HMHTepHeTa B  yueOHOM
Y TIOBCE/IHEBHOMU JIESATEIHHOCTH;

UCIIOJIb30BaTh Pa3jIMYHbIE CPEJCTBA 3alIUTHl OT BPEIOHOCHOT'O MPOrPAMMHOTO
o0ecniedeHus, 3alMIIATh [EPCOHAIbHYI0 HH(GOPMALMI0 OT HECAHKI[MOHHPOBAHHOIO
JOCTyNa W €ro MHOCIEeACTBUN (pasrialleHHs, MOJAMEHbI, YTpaThl JaHHBIX) C Y4ETOM
OCHOBHBIX TEXHOJIOTUYECKUX U COLIMAIBHO-TICUXOJIOTHYECKUX ACIIEKTOB HCIIOIb30BAHUS
cetu MHTEpHET (ceTeBasi aHOHUMHOCTb, LU(POBOM Cllell, ayTEHTUUYHOCTh CYOBEKTOB U
pECypcoB, OMACHOCTh BPEAOHOCHOTO KO/1A);

pacro3HaBaTh MOMBITKM M MPENyNpeXxaaTh BOBJICUEHHE ce0s U OKPYKAIOLIMX
B JIECTPYKTUBHBIE M KpUMHUHAJIbHbIE (OPMBI CETEBOW AKTHUBHOCTU (B TOM 4YHCIIE
K1OepOyIJITUHT, (DUILIHUHT).
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas padovast nporpamma | Mapopmaruka. 7-9 knaccel (0a30BbI ypOBECHB)

v

7 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIBI JESATEIbHOCTH
pas3zenoB U TeM [TporpamMMHOe conepkaHue
n/n 4acoB 00yyaroIuXxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. lludpoBasi rpaMoTHOCTH

11

KommnreroTep —
YHHBEPCATHLHOE
YCTPOUCTBO 00pabOTKH
JTAHHBIX

2

Komrbrorep — yHuBepcaibHOE
BBIYUCIIUTEILHOE YCTPONCTBO,
paboTarolee 1o nporpaMmme.

Turbl KOMOBIOTEPOB: MEPCOHATIBHBIC
KOMITbIOTEPHI, BCTPOCHHBIE
KOMIIbIOTEPHI, CYIIEPKOMITBIOTEPBIL.
MoO6ubHBIE YCTPOUCTBA.

OcCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
1 ux HazHayeHwue. [Ipoueccop.
OrnepaTrBHas ¥ 10JATOBPEMEHHAS
MaMAThb. Y CTPOMCTBA BBOJIA U BBIBOJIA.
CeHCopHBIN BBOJI, JATYMKHA MOOVMIIBHBIX
YCTPOMCTB, CpeCTBA OUOMETPUIECKOM
ayTeHTU(DUKAITIH.

Hcropus pa3sBUTHS KOMIIBIOTEPOB

U IPOrpaMMHOI0 00eCTICUEeHMUSI.
[TokonEeHUsT KOMITBIOTEPOB.
CoBpeMEHHbBIE TEHACHLINU PA3BUTHUS
KOMIBIOTEPOB. CYNIEepKOMITBIOTEPHI.

PaCKpBIBaTB CMBICJI N3y4aCMBbIX MMOHSTHM.

AHaJIU3UpPOBaATh YCTPOHCTBA
KOMITBIOTEpA C TOYKH 3PCHUS
OpTaHU3aINY TIPOIIETYp BBO/IA,
XpaHeHus1, 00pabOTKH, BBIBOJIA

U niepeayu HHPopMaIum.
AHanM3upoBaTh UHPOPMAIIIO
(curHasbl 0 TOTOBHOCTH U HETIOJIAJIKE)
IIPY BKITIOYCHUU KOMIIBIOTEPA.
N3yuats nHpopmarmio

0 XapaKTepUCTUKAX KOMIIBIOTEPA.
HccenenoBaTh UCTOPUIO pa3BUTUS
KOMITBIOTEPOB U MPOTPAMMHOTO
oOecrieueHus, COBpEMEHHBIEC TCHICHIIUN
pa3BUTHsI KOMITBIOTEPOB

U CyTIEpKOMITBIOTEPOB.

OOcyx1aTh MpaBuiia TEXHUKU
0€30MacCHOCTH U IIPaBUI pabOThI

Ha KOMITBIOTEPE.
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[TapannenbHble BBIYUCICHUS.
[TepcoHaIBHBIN KOMIIBIOTED.
[Ipouieccop u ero XxapakTepuCTUKA
(TakTOBas 4aCcTOTa, Pa3psTHOCTB).
OrnepaTuBHas MaMsTh.
JlonroBpemeHHas naMsAThb. Y CTpOWCTBA
BBOJIa M BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAS MMaMSTh
KOMIIbIOTEPA, KECTKUIM

Y TBEPJIOTENBHBIN TNUCK, TOCTOSTHHAS
namsTh cMapThoHa) U CKOPOCTh
JOCTyIa I pa3IndHbIX BUIOB
Hocutenel. Texnrnka 6€30MacHOCTH
¥ NpaBuiia pabOTHl HA KOMIIBIOTEPE

Ipaxkmuueckue pabomawt*:
1. Bxniouenue xomnviomepa u nonyyeHue
uHgopmayuu o e2o xapaxKkmepucmurkax

1.2 | [Iporpammsbl U JaHHBIE

[Tporpammuoe obecrieueHue
komribroTepa. [Ipukitagnoe
IporpaMMHOE 00eCTICUCHHE.
CuctemMHOE TporpaMMHOE
obecnieuenue. CucTeMbl
nporpammupoBanus. [IpaBoBas oxpana
IpOrpaMM | JIaHHBIX. becmaTHbie

U yCIIOBHO-0€CTUIATHBIE TTPOTPAMMBI.
CB0001HOE TTPOrpaMMHOC
o0ecrieueHue.

®aiinbl U nanku (KaTtaaoru).

PackpbIBaTh CMBICIT U3y4aEMBbIX MTOHSATHM.
N3yuats BOMPOCHI TPaBOBOM OXPAHBI
MPOTPaMM U TaHHBIX.

OrnpenensTe NpOrpaMMHBIE CPENCTBA,
HEOOXOIUMBIE JJIS OCYIIECTBICHUS
UH(OPMAIIMOHHBIX MPOIIECCOB

P PELLICHUH 3a/au.

OnpenensiTe OCHOBHBIE XapaKTEPUCTUKU
ONEPAIMOHHON CHCTEMBI.

OnepupoBaTh KOMIBIOTEPHBIMU
MHPOPMAIIMOHHBIMU 00 bEKTAMHU

! Tpennaraemplii B IporpaMMe Mo MHPOPMATHKE MEPEYEHb TPAKTHIECKUX PAGOT HOCUT PEKOMEH,IaTENbHbIN XapaKTep.
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[IpuHIMIBEl MOCTpOeHUs (HailToBBIX
cucreM. [lonHoe ums daitna (manku).
[lyTs K ¢aiiny (manke). Pabota

¢ (paitnamMu u KaTasoramu cpeacTBaMu
ONEPALMOHHON CUCTEMBI: CO3/IaHMUE,
KOIUPOBAaHKE, IEPEMELIEHNUE,
neperMMeHOBaHUe U yaalleHue (aitsioB
U manok (katajoros). Tumnsl ¢ansos.
CaoiicTBa (aitnoB. XapakrepHbie
pa3Mepsl (aitiioB pa3TUYHBIX THUIIOB
(cTpaHHMIIa TEKCTA, dJIEKTPOHHAs KHUTA,
doTorpadusi, 3anuck MecHH,
BUJICOKJIHIL, TIOTHOMETPAXKHBIN (HUITBEM).
ApxuBauus gaHHbIX. Mcnonb3oBaHue
MporpaMm-apXuBatopoB. DanoBbIi
menekep. [louck daiinor cpencrramu
OIEPAIMOHHON CUCTEMBI.
KomneroTepHble BUPYCHI U ApYyTrUe
BpPEIOHOCHBIE TporpaMmel. [IporpamMmel
JUISL 3aL0UTHI OT BUPYCOB

B HArJIS,AHO-TpauuecKoM UHTepPeNice.
BbINOJIHATH OCHOBHBIE ONIEPALINH

c ¢ailtlaMu ¥ mankKamu.

OuenuBath pa3Mepsl Qaiios,
MOJITOTOBJIEHHBIX C UCIOJIb30BaHUEM
pa3IUYHbIX YCTPOMCTB BBOAA
uH(opMaimu (KJ1aBUaTyphl, CKaHEpa,
MUKpodoHa, POTOKaMepHlI,
BUJICOKAMEPHI).

Hcnonb30BaTh NporpaMMbI-apXuBaTOPHI.
OcyiecTBasATh 3aUTy HHGOpMALIUU

OT KOMIBIOTEPHBIX BUPYCOB C MOMOIIbIO
AHTUBUPYCHBIX MIPOTPaAMM.
[TmanupoBatTh ¥ co37aBaTh JIUIHOE
UH(OPMAIIMOHHOE TPOCTPAHCTBO.
Ilpakmuueckue pabomul:

1. Buinonnenue ocHOBHbIX onepayutl

¢ Qatinamu u nankamu.

2. CpasHeHrue pazmepos meKcmogwix,
epaguueckux, 36YK08bIxX U 8U0e0PaliN0s.
3. U3yuenue snemenmos unmepghetica
UCNONIL3YeMOU ONePaAYUOHHOU CUCTNEMDL.
4. Hcnonvzosanue npocpammol-
apxueamopa.

5. 3awuma unghopmayuu

OmM KOMNbIOMEPHBIX 8UPYCO8 C NOMOUBIO
AHMUBUPYCHBIX NPOSPAMM
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1.3.

KommnrerotepHsle cetn

O0benMHEHHE KOMITBIOTEPOB B CETh.
Cetp Unrepner. Be6-cTpanuna,
BeO-caiiT. CTpyKTypa ajipecoB
BeO-pecypcoB. bpaysep. [louckobie
cuctemsl. [Touck nndopmanuu

0 KJIFOYEBBIM CJIOBaM

¥ 110 U300paxkeHunto0. JlocTOBEpHOCTD
uH(pOopMaIH, MOTy4YEeHHON

u3 uTepHera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-
KOMMYHUKaLUH.

CereBoii A THKET, 6a30BbIE HOPMBI
MH(POPMAIIMOHHOM 3TUKU U IIpaBa
npu padote B UnTepnere. Ctpareruu
Oe3omnacHoro noseeHus B luTepuere

PackppiBaTh CMBICII H3y4YaeMBbIX OHATUH.
OcyiecTBasATh MOMCK NHPOPMALIUU

10 KJIFOYEBBIM CJIOBaM

U 10 U300PaKEHUIO.

[IpoBepsTh 10CTOBEPHOCTh HH(GOPMAIIUH,
HalJeHHOM B ceTu VHTEpHET.
BoccranaBnuBath agpec BeO- pecypca

U3 UMEIOIUXCS (PparMeHTOB.
OcymiecTBisITh B3aUMOJICUCTBUE
MOCPECTBOM BJIEKTPOHHOM MOYTHI,
BUJ1€0-KOH(DEPEHII-CBS3H.

N3yuath ceTeBOU 3TUKET.

Hccnenoatk cTpaTeruu 6€30mMacHOro
noseneHus B lHtepHere.
Ilpakmuuecxkue pabomut:

1. Ilouck ungpopmayuu no kirouegvim
C108aM U NO U300PAHNCEHUIO.

2. Ucnonvzosanue cep8ucos unmepHeni-
KOMMYHUKAYUU

Hroro no pazpeny

Pa3nen 2. TeopeTudyeckue 0CHOBbI HH(POPMATUKHI

2.1

Nudopmanus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

HNudopmanus — 0JHO U3 OCHOBHBIX
MOHATUI COBPEMEHHOU HAYKH.
Nudopmamms kak cBeIeHUS,
MpeIHa3HAuYCHHBIC JJIs1 BOCIIPUSTHS
4yeJI0BEeKOM, U HHGOpMaIUsI Kak
JTaHHBIC, KOTOPBIE MOT'YT OBIThH

PackpbIBaTh CMBIC H3y4aEMBIX IOHATUM.
OnenuBath HHOOPMAITUIO C TTO3UIINHN €€
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MOJTHOTA U JIp.).

N3y4aTh BO3MOKHOCTb ONTUCAHUS
HEIPEPBHIBHBIX 00BEKTOB U MPOLIECCOB
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00paboTaHbl aBTOMAaTH3UPOBAHHOM
CHUCTEMOM.

JnCKpeTHOCTH NaHHBIX. BO3MOXXHOCTH
ONMMCAHMS HEMPEPHIBHBIX OOBEKTOB

Y IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX
JAHHBIX.

WNudopmarmonnsie mpoiecchl —
IIPOLIECCHI, CBS3aHHBIE C XPAHEHUEM,
npeoOpa3zoBaHUEM U Nepeaauei JaHHBIX

C IOMOIIBIO AUCKPETHBIX JaHHBIX.
Boiensate nHPOpPMAIIMOHHYIO
COCTABJISIOIIYIO IIPOILIECCOB

B OMOJIOTUYECKHUX, TEXHUUECKUX

U COIIMAIBHBIX CUCTEMAX.

O1eHUBATh YMCIIOBBIC MTAPAMETPHI
MH(OPMAIIMOHHBIX IPOLECCOB (00beM
naMsITH, HeOOXOTUMOM IS XpaHEHUS
uHPOpPMAIUH; CKOPOCTH Mepenadn

2.2

IIpencrasnenue
uHbopManuu

CumBon. Andasur. MouHocTh
andasuta. PazHooOpasue s3b6IKOB

u andasutoB. EcrecTBeHHbBIE N
dbopManbHbIe SA3bIKH. AT(PaBUT TEKCTOB
Ha PYCCKOM $3bIKE. [IBOMYHBIN
andasut. KonruecTBo BCEBO3MOKHBIX
CJIOB (KOJOBBIX KOMOWHAITU)
(bUKCUPOBAaHHOM NJTUHBI B IBOUYHOM
andasure. [IpeobpazoBanue r0O60T0
andasuta Kk 1BoMYHOMY. KonmuecTBo
Pa3TUYHBIX CIIOB (DUKCUPOBAHHON
JUTHHBI B aihaBUTE OTPEIETICHHOM
motHocTH. KoaupoBanue CHMBOJIOB
OJTHOTO aNi(haBUTA C TIOMOIIBIO KOJTOBBIX
CJIOB B JIpyroMm ayipaBuTe, KOJAOBAS
TabauIa, 1eKOIMpOBaHNE.

JBonunslii koa. [IpencraBnenue
JTAHHBIX B KOMIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICIT H3y4aeMbIX TTOHSTHIA.
[TprBOIUTH MPUMEPHI KOAUPOBAHHUS

C MCTIOJIb30BAHUEM Pa3JIMYHBIX
an(aBUTOB, BCTPEUYAIOIINXCS B KU3HH.
KoaupoBath U AEKOAMPOBATH COOOIICHUS
10 M3BECTHBIM TPaBHJIaM KOJIUPOBAHUSI.
OnpeaensaTh KOJTUYECTBO Pa3InIHBIX
CHUMBOJIOB, KOTOPBIC MOTYT OBITh
3aKOJIMPOBAHBI C MTOMOIIBIO JBOMYHOTO
KoJ1a (PMKCHUPOBAHHOM JIJTHHBI
(pa3psiiHOCTH).

OnpenensaTs pa3psaHOCTb TBOUYHOTO
KOJ1a, HEOOXO0IMMOTO JISl KOJTUPOBAHUS
BCEX CHUMBOJIOB aJipaBUTa 3aJaHHOMN
MOIITHOCTH.

IToacunTEIBaTh KOJIMYSCTBO TEKCTOB
JIAHHOM JUTMHBI B JAHHOM aJihaBHUTE.
OnepupoBaTh €AMHUIIAMH H3MEPEHUS
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B JIBOUYHOM ajihaBuUTE.
NudopmanmonHslii 00beM TaHHBIX.
but — MuHHManbHAS eTMHUIIA
KOJIM4YeCTBa HH(OPMAILIUK — IBOMYHBIN
paspsa. Enunuiibel u3mepeHus
uH(}OpMaIMOHHOTO 00bEeMa TaHHBIX.
bur, 6aiit, kmimobOaiT, Mmeradair,

ruradait. CKopocTh nepeauu JaHHbIX.
EAuHuLBI CKOPOCTH MEPENAUN TaHHBIX.

KonupoBanue TekctoB. PaBHOMEpHBIM
koa. HepaBHomepHsbiii koa. Koguposka
ASCII. BocbMHOUTHBIE KOAUPOBKH.
[Tonsitre o xoguporkax UNICODE.
JlekoaupoBaHue COOOIICHUI

C UCTI0JIb30BaHUEM PABHOMEPHOIO

Y HEpaBHOMEPHOI'O KOJ1a.
NudopmanmorHsiii 00beM TEKCTA.
Hckaxenne napopmaruu mpu
nepenaye. O01IEE MPEACTABICHNE

0 UG POBOM IIPEACTABICHUH
ayJIMOBU3YaJIbHBIX U JPYTUX
HETPEPHIBHBIX TaHHBIX.

Koaupoanue ngera. [{BeToBbIE
mozaenu. Monens RGB. I'nyOuna
konupoBanus. [lamutpa. PactpoBoe

Y BEKTOPHOE MPEACTABICHUE
n3obpaxenuid. [lukcens. OneHka

KoJuyecTBa nHpopmanuu (OUT, OaiT,
KWJIO0aNT, MerabauT, ruradbair)

Y CKOPOCTH TIepeauu TaHHbBIX.
KonupoBath 1 1eKOIUPOBATH TEKCTOBYIO
HH(OpMAIIHIO C UCTIOIB30BAaHUEM
KOJIOBBIX TaOJIHII.

Bbrauciiste ”HGOPMAIIMOHHBIN 00beM
TEKCTa B 3aJIaHHOU KOJUPOBKE.
OnenuBath UHPOPMALIMOHHBIN 00BEM
rpauUecKuX JaHHBIX I PACTPOBOTO
M300paKeHUsL.

Omnpenensate 00beM aMSTH,
HEOOXOIUMBIH TS TPEICTaBICHUS

U XpaHEHUs 3ByKOBOTO daiina.
Ilpakmuueckue padbomot:

1. Onpeodenenue kooa cumeona 8 pazHuvix
KOOUPOBKAX 8 MEKCMO8OM Npoyeccope.
2. Onpeodenenue Kooa yeema 8 naiumpe
RGB 6 epaguueckom pedakmope.

3. CoxpaHenue pacmposozo
epaguueckozo u300padcenuss 8 pa3Hvlx
¢dopmamax.

4. 3anucws 38yKo8bIX (haiinos

C PA3IUYHBIM KAYECMBOM 36Y4aHUs
(271yOUHOU KOOUPOBAHUS U HACTOMOLL
ouckpemuzayuu)
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UH(OPMAIIMOHHOTO 00beMa
rpaduyeCcKuX JaHHBIX JIJIsl PACTPOBOTO
uzo0paxenus. KoaupoBanue 3Byka.
Pa3psnHOCTh M YacTOTA 3aIUCH.
KonnuecTBo kaHaoB 3amnucu.

O1ieHKa KOJIMYECTBEHHBIX TAPAMETPOB,
CBSI3aHHBIX C TIPECTABICHUEM

Y XpaHEHHUEM 3BYKOBBIX (haiijioB

Hroro no pazgeny

11

Paznen 3. UndopmaniuoHHbIe TEXHOJIOTHMH

3.1

TekcToBbIE JOKYMCHTHI

6

TekcTOBBIC TOKYMEHTHI M IX
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHUIIA,
a03aIl, CTpoKa, CJI0BO, CHMBOJ).
TexcToBBIM poLIeccoOp — MHCTPYMEHT
CO3IaHusl, PeIaKTUPOBAHUS

u (hopmaTrpoBaHus TeKCTOB. [IpaBuina
Habopa TekcTa. PegaktupoBanue
tekcTa. CBoiicTBa cuMBOJIOB. [LIpudT.
Tunst mpudToB (pyOaeHbIE,

C 3aC€YKaMH, MOHOUIUPUHHBIE).
[Tomy>xupHOE U KypCUBHOE HaYEPTAHHE.
CgoiicTBa ab3al11eB: rpaHUIlbI, A03aITHBIHA
OTCTYII, IHTEPBAJI, BEIPABHUBAHHE.
[TapameTpsr cTpanuiipl. CTUIeBOE
dbopmarupoBanue. CTpyKTypUpOBaHUE
uH(OpMaIKK C TOMOIIBIO CITUCKOB

1 Ta0ui. MHOTOYpOBHEBBIC CITUCKH.

PackpbIBaTh CMBICT N3y4YaE€MbIX TOHATHIA.
AHanmU3upoBaTh MNOJIb30BATEIBCKUI
uHTEpPEic MPUMEHIEMOT0
MPOrpaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMH JIOKYMEHTaMHU.
OnpenensTe yclaoBUS U BO3MOXKHOCTHU
MPUMEHEHHS TPOrPaMMHOTO CPEACTBA
JUTSL peIlieHus] TUTIOBBIX 3a71a4 B paboTe
C TEKCTOBBIMH JIOKYMEHTAMU.

BrisiBnisATh 00111€€ U pa3inuyus B pa3HbIX
MIPOTPAMMHBIX MPOAYKTAX,
IIPEIHA3HAYCHHBIX JJIsl PELICHUS OJTHOTO
KJ1acca 3as1a4d B paboTe ¢ TeKCTOBBIMU
JIOKYMEHTaMHU.

Co3naBaTh ¥ peJaKTUPOBATH TEKCTOBBIE
JIOKYMEHTBI ITOCPEICTBOM
KBATU(UIIMPOBAHHOTO KJIIABUATYPHOTO
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JloGaBiaeHue TaOIMIl B TCKCTOBBIC
JNOKYMEHTbI. BcTaBka n3o0pakeHui
B TEKCTOBbIE IOKYMEHThL. OOTeKaHue
n300paxeHui TekcToM. Bkimtouenue
B TEKCTOBBIN JIOKYMEHT JUArpaMM,
dbopMyI1, HymMepalu CTpaHHull,
KOJIOHTUTYJIOB, CCBUIOK U IPYTHX

aneMeHToB. [IpoBepka npaBonucaHus.

PaccranoBka nepeHOCOB.

I'o;mocoBoI BBOJI TEKCTA.

Onruyeckoe pacro3HaBaHUE TEKCTA.
KoMneroTepHbIil IEpEBOI.
Hcnonb3oBanue cepBucoB MHTepHETE
JU1s1 00pabOTKU TEKCTa

MUChMa C CTIOJIb30BaHUEM 0a30BbIX
CPEIICTB TEKCTOBBIX PEIAaKTOPOB.
dopmMaTUPOBATh TEKCTOBBIC JOKYMEHTHI
(YycTaHABIUBATH MapaMeTPhl CTPAHUIIBI
JIOKyMEHTa; (OpMaTHPOBATH CUMBOJIBI
1 a03allbl; BCTaBJIATh KOJOHTUTYJIBI U
HOMEpA CTPAHUIL).

BcraBiarh B JOKyMEHT (OpPMYIIBI,
TaOIUIIBI, U300paKeHUs], OPOPMISATH
CITUCKH.

Hcnonb30BaTh CCHUTKHM U IIUTHPOBAHUE
WUCTOYHUKOB ITPH CO3/IaHUN Ha UX OCHOBE
cOOCTBEHHBIX HH(GOPMAITMOHHBIX
OOBEKTOB.

Hcnonb30BaTh UHTEIIEKTYaTbHbIC
BO3MOKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padbomot:

1. Coz0anue neborbuUX MEKCMOBLIX
OOKYMEHMO8 NOCPeOCmMEoOM
K8AUDUYUPOBAHHO20 KIABUAMYPHO20
AUCLMA C UCNONIb308AHUEM OA308bIX
cpeocme meKCcmoswvlx pedaKmopos.

2. Dopmamuposarue mexcmoavlx
O0OKYMEHMOo8 (YCMAaHo8Ka napamempos
cmpanuybl OOKYMeHma,
dopmamuposanue cumeonos u absayes;
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8CMABKA KOJIOHMUMYJI08 U HOMEPOB
cmpanuy).

3. Bcmaexa 6 ookymenm gpopmyn,
mabauy, uzobpasxiceHull, oghopmieHue
CHUCKOS.

4. Cozoanue HebOILUUX MEKCNOBbIX
OOKYMEHMO8 C YUmamamu U CCoLIKamu
Ha yumupyembvie UCOYHUKU

3.2

Komnrerotepnas
rpaduka

3HaKOMCTBO € rpadu4ecKuMu
penakTopaMu. PacTpoBbie pUCYHKH.
Hcnonp3oBanue rpadguaeckux
npuMHUTHBOB. Oniepanuu
peaaKTUpOBaHUs TpadhUIECKux
00BEKTOB, B TOM YHCIIE ITU(POBBIX
dboTorpaduii: ”BMEHEHNE pa3Mepa,
o0pe3ka, TOBOPOT, OTpAKEHHUE, paboTa
¢ obnactsmu (BbIICIICHHE,
KOIMPOBAHUE, 3aJIUBKA [[BETOM),
KOPPEKIIHS IIBETa, IPKOCTH

¥ KOHTpacTHOCTU. BekTopHas rpaduka.

Co3pnanue BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEJICTBAMHU TEKCTOBOTO
MPOIIECCOpa WU APYTUX TPOTPAMM
(mpunosxenuii). JloGaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

PackprIiBaTh CMBICI H3yYaeMbIX MOHATHH.
AHanmU3upoOBaTh MOJb30BATEIBCKUI
uHTepdeic MPUMEHIEMOro
MIPOrPaMMHOTO CPEJICTBA B paboTe

C KOMITBIOTEPHOU TpaduKoi.
OnpenensiTe yCIOBUS U BO3MOKHOCTH
NpPUMEHEHUsS] TPOrPaMMHOTO CPEJICTBA
JUTSL peIlIeHUs] TUTIOBBIX 3a71a4 B paboTe
C KOMITBIOTEPHOM TpaduKoi.

BrisiBnisaTh 0o0111ee U pa3inuyus B pa3HbIX
MPOrPaMMHBIX TPOAYKTaX,
MpeAHa3HAYEHHBIX JIJIsl PELICHUS OHOTO
KJlacca 3a1a4 B padoTe ¢ KOMITbIOTEPHOM
rpaduKo.

Co3naBaTh U pelaKTUPOBATh
M300paKEHUS C TTOMOIIIBIO
MHCTPYMEHTOB PaCTPOBOTO
rpauyecKoro perakTopa.

Co3naBaTh U pe1aKTUPOBATH
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M300paxeHus ¢ MOMOUIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpauueckoro pegakropa.
J100aBIATh BEKTOPHBIE PUCYHKH

B JJOKyMCHTHI.

Ilpaxmuueckue pabomeut.

1. Cozdanue u/unu peoaxmuposarue
U300padiceHUs, 8 Mom Yucie Yu@dposvix
gomoepaguii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO2O
epaghuueckozo pedakmopa.

2. CozoaHue u pedaxmupoganue
U300paAdCeHUsT C NOMOWBIO
UHCMPYMEHMO8 BEKMOPHO20
epaghuueckozo peoakmopa

3.3

MynbTUMETUHBIC
pe3eHTaluN

[ToaroroBka MyJIbTUMEUMHBIX
npesentarnuii. Cinaiin. Jlo6aBienue
Ha CJIai] TeKCTa M M300pasKeHUH.
PaboTa ¢ HECKOJILKUMH CIIAlJaMU.
JlobaBiieHNE Ha CIIai
ayIMOBU3YaJIbHBIX JAHHBIX.
Anumanus. ['unepccbuiku

PackpsiBaTh CMBICII H3y4aeMBbIX OHSATHUH.

AHaIM3UPOBATH OJIH30BATEIBCKHUI
uHTepdec MPUMEHIEMOT0
MPOrPaMMHOTO CPEJICTBA B paboTe

C MYJIbTUMETUIHBIMU TIPE3CHTAIIUSIMHU.
Omnpenenars ycIoBUS ¥ BO3MOXHOCTH
PUMEHEHUS IPOTPaMMHOTO CPEICTBA
JUTSL PEIICHUST TUTIOBBIX 3aJ1a4 B paboTe
C MYJIbTUMETUIHHBIMU TIPE3CHTAIIUSIMHU.
BBISBIISITE 001IIee U pa3Indusl B pa3HBIX
IPOrPaMMHBIX TIPOIYKTaX,
NpeIHA3HAYCHHBIX JIJIS1 PEIICHUS OJTHOTO
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KJjlacca 3aja4 B pabore

Co3nmaBaTh pe3eHTALUHU, UCTIOIb3YS
TOTOBBIE MTA0JIOHBI.

Ilpakmuueckue padomot:

1. Coz0anue npezenmayuu

C 2UNePCChIIKaMU Ha OCHOBE 20MOBbLIX

C MyJIBTHMGI[HﬁHBIMPI MMPpE3CHTAIsIMU.

wabioH08
Uroro o pazgeny 13
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB o0y4aromuxcs

y4eOHOro npeaMeTa

Pa3nen 1. TeopeTudyeckne 0CHOBbI HH(POPMATHKHI

11

CucTeMbl CUMCIICHUS

6

Hemno3uimonHele v MO3UIIMOHHBIE
CUCTEMBbI cuucieHus. Andasur.
OcHoBanue. Pazsepuytas hopma
3anucy uncia. [lepeBos B JecATUUHYIO
CHUCTEMY YHCE, 3alMCAaHHBIX B IPYTUX
cucTeMax cuucieHus. Pumckas
cucreMa cuucieHusd. /[Bonynas
cucreMa curcienus. [lepeBon nenpix
yucen B npeaenax ot 0 no 1024

B IBOUYHYIO CHCTEMY CUHCIICHHUS.
BocbsmepuuHas cucrema CUMCIICHHUS.
[IepeBoa uncen u3 BOCbMEPUYHON
CHUCTEMBI B IBOUYHYIO U IECITUUHYIO
CUCTEMBI U 00paTHO.
[llecTHanaTepuyHas cucremMa
cuucienus. [lepeBo uncen

U3 IIECTHAAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO

U ICCATUYHYIO CUCTEMBI U 00pATHO.
ApudmeTnyeckue onepanuu

B JIBOMYHOM CHCTEME CUUCIICHUS

PackpbIBaTh CMBICIT H3y4aeMbIX TOHITHIA.
BhIsSBIATE pa3inuune B TO3UIIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
BrisiBiisaTh o0111ee 1 pa3inuuus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAX CUMCIICHUSI.
3anuceiBath HEOObIME (0T 0 10 1024)
LeJIbI€ YHCIIa B PA3IMYHbBIX TTO3UIIMOHHBIX
CHCTEMax CUUCIICHUs (IBOUYHOMH,
BOCbMEPUYHOM, IECTHAALIATEPUYHOMN).
CpaBHHMBaTh L€JIbIE YHCIIA, 3AIIHCAHHBIE

B JIBOMYHOM, BOCBMEPUYHOU

Y IIECTHAAIATEPUYHOM cucTeMax
CUHCIJICHUS.

BBINOJIHATH ONepanuy CI0KEeHHS

Y YMHOKEHUS HaJ HEOOJBIITUMHU
JBOMYHBIMU YUCIIAMU
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1.2 | DnemMeHThI 6 Jlornueckue BbICKa3bIBAHUS. PackpbIBaTh CMBICH U3y4aEMbIX OHSATUM.
MaTeMaTUYECKOMN Jlornueckue 3HaYEHUS BHICKa3bIBAHUM. | AHAJIU3UPOBATH JJOTHUECKYIO CTPYKTYPY
JIOTUKH DJIEMEHTApPHbBIEC U COCTABHBIC BBICKa3bIBAaHU.

BBICKa3bIBaHMs. Jlornueckue onepauuu: | Mcrnonp30BaTh JJIOTHUECKUE ONIEPALIUH.
«1» (KOHBIOHKIIUS, JJOTHYECKOE CtpouTh TaOIUIBI UICTUHHOCTH
YMHOKEHUE), «WIH (IU3BIOHKIINS, JUISL IOTUYECKUX BBIPAKEHUI.
JIOTUYECKOE CIIOKEHUE), BbIUKCIATh ICTUHHOCTHOE 3HAYCHUE
«HE» (JTOTUYECKOE OTPHUIIAHHUE). JIOTUYECKOTO BhIPaKEHUSI.
[IpuopuTeT JIOrnyecKux oneparuii. 3HAKOMUTHCA C JIOTHYECKHMHU OCHOBaMU
Ornpenenenne ICTUHHOCTH COCTaBHOTO | KOMIThIOTEpa

BBICKA3bIBAHMS, €CJIU U3BECTHBI

3HAYEHUS] UCTUHHOCTHU BXOJISIIITUX

B HETO 3JIEMEHTAPHBIX BbICKA3bIBAHU.

Jlornueckue Boipaxkenus. [IpaBuna

3aIUCH JIOTUYECKUX BBIPAKECHUI.

[TocTpoenue Tabnuil UICTUHHOCTH

JIOTUYECKUX BBIPAKECHUN

Jlornueckue 371eMeHThl. 3HAKOMCTBO

C JIOTUYECKMMHU OCHOBAaMH KOMIIBIOTEPA

Uroro no pazneny 12

Pa3jen 2. AroputMbl M IPOrpaMMHUpPOBaHHE

2.1 | UcnonHuTtenn 10 [lonaTue anroputma. Ucnonaurenu PackpbIBaTh CMBIC H3y4aeMBIX IOHATUM.
Y aJITOPUTMBI. aArOPUTMOB. AJITOPUTM KakK IJIaH AHanu3upoBaTh MpejiaracMpie
ANTOpUTMHUYECKUE YIPABIICHUS UCTIOJTHUTEIIEM. MTOCJIEIOBATEIILHOCTH KOMAaH/I
KOHCTPYKLHH CgotictBa anroput™a. CriocoObl 3amucy | Ha IPEAMET HAIWYUSA Y HUX TAKUX

anroputMa (CJIOBECHBIN, B BUJIE CBOWCTB AJITOPUTMA, KaK JTUCKPETHOCTb,
0JIOK-CXEMBbI, MPOrpaMma). JIETEPMUHHAPOBAHHOCTD, MIOHATHOCTb,
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ANTOPUTMHUYECKUE KOHCTPYKIIUU.
Konctpykuus «cinegoBanue.
JInneninbiii anroput™. OrpaHU4EHHOCTh
JIMHEWHBIX AJITOPUTMOB:
HEBO3MOKHOCTb IIPEAYCMOTPETH
3aBUCHMOCTb MOCIIEI0BATEIbHOCTH
BBITIOJIHAEMBIX JEHCTBUN OT UCXOHBIX
naHHbIX. KOHCTpYKIUS «BETBIEHUEY:!
MOJIHASL U HETIOJIHASE (POPMBI.
BrinosiHeHHE ¥ HEBBITTOJIHEHUE
yCJIOBUS (MICTUHHOCTD U JIOXKHOCTH
BbICKa3bIBaHMsl). [IpocThie 1 cocTaBHbBIE
ycioBus. KOHCTpYKIUS «ITOBTOPEHUS»:
LUKIJIBI C 33IaHHBIM YHCIIOM
MOBTOPEHUH, C YCIOBUEM BBITIOJIHEHUS,
C TIepeMeHHOM 1uKia. Pa3paboTka

Ut (DOPMAJIBHOTO UCTIOTHUTEIIS
aJAropuTMa, MPUBOIAILIETO

K TpeOyeMoMy pe3yabTaTy

TP KOHKPETHBIX UCXOHBIX JaHHBIX.
Pa3zpaboTka HECTIOKHBIX aITOPUTMOB

C HUCIMOJIb30BAHUEM LIUKIIOB

Y BETBJICHUU ISl yIIPABIICHUS
(hopMaTbHBIMU UCTIOTHATEIISIMH,
TakuMu Kak PoOot, YUepenarka,
YepTexHUK. BITTOTHEHNE AIITOPUTMOB
BPYYHYIO U Ha KOMIIBIOTEPE.

PE3YJIbTATUBHOCTbH, MACCOBOCT.
Omnpenensate 0 OJOK-CXEME,

JUTA pEIICHUS KaKOM 3a1a4u
MPEHA3HAYEH JAaHHbBIA AJITOPUTM.
AHanu3upoBaTh U3MEHECHUE 3HAYEHUI
BEJIMYMH MPH MTOIIATOBOM BBITIOJTHEHUHU
aNropuTMa.

OrnpenensiTe Mo BEIOPAHHOMY METOY
pelIeHUs 3a7a4uu, KaKue
aITOPUTMHUYECKUE KOHCTPYKIIUU MOTYT
BOWTH B aJITCOPUTM.

CpaBHUBATH pa3IUYHBIEC AIITOPUTMBI
pelIeHus: OJHOM 3a/1auu.

Co3naBaTh, BHIIOJIHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
aJIrOPUTMBI C UCIIOJIb30BAHHEM
LMKJIOB Y BETBJICHUM JI YIPABICHUS
UCTIOJIHUTEISIMU, TAKUMHU Kak Pobor,
UYepenamika, YepTeKHUK.

HcrionHATh TOTOBBIE alITOPUTMBI

MIPU KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

CtpouTh AJIs1 HICTIOTHUTENS
apu(METHICCKUX JCHCTBHH IETIOYKH
KOMaH/I, IAFOITUX TPeOyeMbIit
pe3yabTaT IPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTAKCUYECKHUE U JIOTUUYECKUE
ommmoOku. OTKa3bl

Ilpaxmuueckue pabomeut.

1. Coz0anue u vinonnenue

Ha KOMNbIOmMepPe HeCLOHCHBIX
aAneopumMmo8 ¢ UCNOb308aHUEM YUKIO8

U 86emeneHuti 0 ynpasieHus
ucnoaHumenamu, maxkumu kaxk Pobom,
Yepenawxa, Yepmesicrhux.

2. Ilpeobpazosanue anecopumma uz 0OHoU
¢opmbl 3anucu 8 opyeyro.

3. Pazpabomxka ons gpopmanvrozo
UCNOHUmMes Al20PUmMMa, NPUBOOAUe2o
K mpebyemomy pe3yivmamy

npU KOHKPEMHBIX UCXOOHBIX OAHHBIX.

4. «PyyHoe» ucnonnerue 20moswix
aAneopummo8 npu KOHKPEemHbvLX UCXOOHBIX
OaHHbIX

2.2

S3BIK
POTPaMMHUPOBAHUS

Azpik mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, IIIKoabHBIN
AnropurMmuueckuid A3bik). Cucrema
POrPaMMHUPOBAHHUS: PEIAKTOP TEKCTA
POrpaMMm, TPAHCIATOP, OTIATUHUK.
[lepeMmeHHas: TUI, UMsl, 3HAUCHHE.
[enbie, BEMIECTBEHHbIE U CUMBOJIbHBIC

nepeMeHHble. OnepaTop NpucBauBaHUsI.

ApudmeTndeckre BRIpaKEeHUS
Y IOPSIIOK UX BblUKCIIeHU. Onepannun
C LEJIBIMHU YHUCJIaMHU: [IEJTOUYUCIEHHOE

PackpsiBaTh CMBICI U3y4aeMbIX ITOHSITHIM.
OnpenensaTe N0 Nporpamme,

JUTS PEIIEHUS KAaKOW 3aJ]la4 OHA
IpeHa3HAYEHA.

Ctpouts apupMeTudecKue, CTPOKOBBIE,
JIOTUYECKUE BBIPAXKEHHUS U BBIYUCIISITD UX
3HAYECHUSI.

[IporpamMMupOBaTh JINHENHbBIE
aJITOPUTMBI, IPEANIONIATAOIINE
BBIYHMCJICHUE apU(DPMETHUECKUX,
CTPOKOBBIX U JIOTUYECKHUX BBIPAKCHUH.
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JEJICHUE, OCTATOK OT JCIICHHU.
Bernenus. CoctaBHbIE yCIOBUS
(3aIUCh JIOTMYECKUX BBIPAXKEHUIN
Ha U3y4aeMOM S3bIKE
nporpamMmupoBanus). Haxoxenue

MUHUMYMa-U-MAaKCUMYyMa U3 IBYX, TPCX

U 4eThIpex uncen. Pemenue
KBaJPAaTHOTO YpaBHEHUS, UMEIOIIETO
BEIIIECTBEHHBIE KOPHU. Jlnanorosas
OTJIaJIKa TIPOrpamMM: MOIIAaroBOe
BBITIOJIHEHUE, TTPOCMOTP 3HAYCHUH
BEJIMYWH, OTJIAJIOYHBIN BBIBOJ, BEIOOD
TOYKHU OCTaHOBA. L{UKI ¢ ycoBUEM.
Anroput™m EBKIuaa 11t HaXOKIECHUS
HAuOOJBIIET0 00IIETo JEIUTENS IBYX
HaTypalbHBIX uncel. PazOuenue
3alMCU HATYPAJIBHOTO YKCIIA

B IIO3UIIMOHHON CUCTEME

C OCHOBAHHMEM, MEHBIIUM UJIU PABHBIM
10, Ha oTnenbHBIC TTUGPHI. Lk

C IEPEMEHHOUN. AJTOPUTMBI IPOBEPKHU
JNETUMOCTHU OJHOTO 1IEJI0T0 YHCIIa

Ha JIpyroe, NpOBEPKHU HATYPATIBLHOIO
gucia Ha nmpoctoTy.O0paboTka
CHUMBOJIbHBIX JJaHHBIX. CUMBOJIbHBIE
(CTpOKOBBIE) NMEPEMEHHBIE.
[TocumBosibHast 0O6pabOTKa CTPOK.

Pa3pabaTeiBaTh NpOrpaMmsl,

coJiep Kallye orneparop (onepaTopsl)
BETBJICHUS, B TOM YHUCJIE

C UCIIOJIb30BaHUEM JIOTHYECKUX
onepanui.

Pa3zpabatsiBaTh IpOrpaMMsl,
coJieprKallye orneparop (ornepaTopsl)
IUKJIA.

BBITIOTHATH TUAIOTOBYIO OTIAKY
porpamm.

Ilpakmuueckue pabomot.

1. IIpoepammuposarue TunetiHbix
aneopummos, npeonoaacaruux
8blUUCIeHUEe apupmemuieckux

U 1I02UHECKUX BbIPANCEHULL HA U3YYAEMOM
A3bIKE NPOCPAMMUPOBAHUSL (0OHOM

usz nepeyns: Python, C++, Ilackans,
Java, C#, IlIxonvuwii Aneopummuveckutl
A3bIK).

2. Pazpabomka npoepamm, cooeparcawux
onepamop (onepamopuvl) 6emeneHus,

HA U3YHAeMOM A3bIKE NPOCPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblllle NePeyHsl.

3. Pazpabomka npoepamm, cooepaircaujux
onepamop (onepamopwvl) Yukida,

HA U3y4aemom A3blKe NPOSPaAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bbllle NepeyHs
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[loxcuer yacTOTHI MOSBJIEHUS CUMBOJIA
B cTpoke. BcTpoennbie pyHKIMN
JU1s1 0OpabOTKHU CTPOK

2.3 | AHanu3 anropuTMOB 2 Onpenenenre BO3MOKHBIX pe3yJbTaTOB | PacKpbIBaTh CMBICT U3y4aeMbIX TOHSITHIA.
paboThI AJITOPUTMA ITPU TAHHOM AHanu3UpOBaTh FOTOBBIE AJITOPUTMBI
MHO>KECTBE BXOJHBIX JaHHBIX, U IPOrPaMMBbl
OTpeJIeIeHre BO3MOXKHBIX BXOIHBIX
JAHHBIX, TPUBOJAIIUX K JAHHOMY
pe3ynbTary

Uroro no pazgeny 21

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe conepxanue
/o 4acoB o0yyaromuxcs

y4eOHOro npeaMeTa

Paznen 1. lludpoBasi rpaMoTHOCTH

11

I'moGanbHas ceThb
WNutepHer u cTpateruun
0e3011acHOTr0
MMOBEACHUS B HEH

3

I'noGanwuas cetb MaTepueT. IP-aapeca
y310B. CeTeBOoe XpaHEeHNE JaHHBIX.
MeTo1bl MHIUBH Ty JTbHOTO

Y KOJUICKTHBHOTO Pa3MEIICHHUSI HOBOU
uHpopmanuu B MuTtepuere. bonbiue
JaHHBIC (MHTEPHET-IaHHEIC,

B YaCTHOCTH JIaHHBIE COLIUATBLHBIX
cereit). [TonsiTre 06 nHPOPMAITMOHHOM
0€30MacHOCTU. YTPO3bI
nH(OpPMaIIMOHHON 0€30MacHOCTH

npu pabote B ri100anbHON CeTH

Y METO/bI MPOTUBOICHCTBHS UM.
[IpaBuia 6e3omacHoOM
ayTeHTU(uKanuu. 3ammTa JINIHOMN
uHpopmanuu B aTEpHETE.
besomacHblie cTpaTeruu MoBeICHUS

B UuTtepnere. [Ipenynpexaenue
BOBJICUCHHUSI B ICCTPYKTHUBHBIE

¥ KpUMUHAIBHBIE OPMBI CETEBOM
aKTUBHOCTH (KHOEpOYITHHT, PUIITHHT

u apyrue Gopmbl)

PackpbIBaTh CMBICIT N3y4aeMbIX MTOHATHH.
AHaU3UpOBaTh JOMCHHBIC UMCHA
KOMITBIOTEPOB U ajjpeca TOKyMEHTOB

B lHTEepHeTe.

OnpenensaT MUHUMAJIBHOE BpEMS,
He00X0IMMOe JUTS TTepeIaun H3BECTHOTO
o0ObeMa JaHHBIX 0 KaHAITy CBS3H

C U3BECTHBIMU XapaKTEPUCTUKAMH.
Pacro3HaBaTh NOTEHIIMATBHBIE YTPO3bI

U Bpe/IHbIE BO3/ICUCTBHUSI, CBSI3aHHbBIE

¢ uHGOPMAITMOHHBIMH

¥ KOMMYHUKAIITHOHHBIMU TEXHOJIOTUSIMH,
OLICHMBATh MpeJjiaraeMble MyTH UX
yCTpaHEHHUSI.

Ilpakmuueckue pabomui:

1. Coz0anue komnaekcHoblx
UHDOPMAYUOHHBIX 00BEKMO8 6 8Ude 8eD-
CMpanuy, KII0YAOWUX epagduiecKue
00vbeKmbl, ¢ UCNOIL30BAHUEM
KOHCMPYKMOPO8 (uabioH08).

2. 3nakxomcmeo ¢ mexanuzmamu
obecneuenust npUSAMHOCMU
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u bezonacHo pabomul ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmughuxayuu, 8 mom yucie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCILY2

1.2

PabGora
B MH(DOPMAITMOHHOM
IIPOCTPAHCTBE

Bunebl nesarensaoctu B MiHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAIIHOHHBIC CEPBHUCHI
(mouToBas ciry»0a, BU1e0-KOH(pEpEHII-
CBSI3b U JIPYTHE), CIPABOYHBIC CITYKOBI
(KapThl, paclUCaHUs B JIPyTHE),
MTOMCKOBBIC CITYKOBI, CITy>KObI
OOHOBJICHUS TIPOTPAMMHOTO
obecrieyeHus1 U Ipyrue CiayKObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIIYT.
OO6auHble XpaHWINILA JaHHBIX.
CpezncTBa coBMeCTHO pa3paboTKu
JIOKYMEHTOB (OHJIaHH-0(pUCHI).
[IporpammHoOe oOecrieueHre Kak Beo-
CEpPBUC: OHJIAUHOBBIE TEKCTOBBIC

U rpaUIeCcKue peaaKkToOPhl, CPEIbl
pa3paboOTKH MpoTrpaMm

PackpbIBaTh CMBICH U3y4aeMBbIX
TIOHSITHN.

IIpuBOAUTE IPUMEPHI CUTYALIN,

B KOTOPBIX TPEOYETCS UCIIOIB30BaTh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIC U TTIOMCKOBBIC CITY>KOBI U JIP.
OnpenensaTe KOJIUYECTBO CTPAHMUII,
HaICHHBIX TOMCKOBBIM CEPBEPOM

IO 3apOCaM C UCTOJIb30BaHUEM
JIOTUYECKUX OTEepaluil.

[IpuBOOUTH MPUMEPBI YCIYT,
JIOCTYTHBIX Ha CEpBHUCAX
rOCyJapCTBEHHBIX YCIIYT.

[TIpuBOIUTH TPUMEPHI OHIAWHOBBIX
TEKCTOBBIX M TpahMuecKuX peJakTOpOB,
cpell pa3paboTKu Mporpamm.
Ilpakmuueckue paoomui:

1. Ilouck unghopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONIb308AHUEM JIO2UYECKUX ONEePayull.
2. Hcnonv3osanue oHaaiH-oguca

07151 pazpabomku OOKyMeHmos

Hroro no pazpeny
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Pa3nen 2. TeopeTnyeckne 0CHOBbI HH(POPMATUKHU

2.1

MonenupoBanue
Kak METOJ MO3HAHUS

8

Mogenb. 3agaun, pemaeMblie

C MOMOIIBIO0 MOJICIUPOBAHUS.
Knaccudukanuu moene.
MarepuanbHbie (HaTypHBIC)

Y UH(QOPMAITMOHHBIE MOJICIIH.
HenpepbiBHBIE U TUCKPETHBIE MOJIEITH.
Nmurannonusie moaenu. Urposeie
mozenu. OleHKa aIeKBaTHOCTU MOJICIIH
MOJECTUPYEMOMY OOBEKTY U IEISIM
MozenupoBaHus. TaOIruHbIe MOJIEITH.
Tabnuia kak npecTaBIeHue
otHomieHus. ba3el nanabIX. OTOOP

B Ta0JIMIIE CTPOK, YOBJIETBOPSIOIIUX
3aaHHOMY ycnoBuio. ['pad. Bepmuna,
pedpo, myTh. OpUEeHTUPOBAHHbIE

¥ HEOpUEHTUpOBaHHbBIC Tpadbl. [nnHa
(Bec) pebpa. Becorast marpuiia rpada.
JlnuHa myTH MEXIy BepiinHamMu rpada.
[Touck onTuManbHOTO MyTH B Tpade.
HavanpHas BepiinHa (MCTOYHUK)

Y KOHEYHas BEpIINHA (CTOK)

B OPHUEHTHUPOBAHHOM Tpade.
Brruucienue konmyecTBa myTen

B HAIPaBJICHHOM allMKINYECKOM rpade.
Hepeso. Kopens, BepiinHa (y3en),
JuCT, pedpo (ayra) aepesa. BoicoTa

PackpsiBaTh CMBICII U3y4YaeMBbIX IIOHATHM.
Onpeaensate BUJ HHPOPMAITMOHHOM
MOJICIIA B 3aBUCHMOCTH OT CTOSIICH
3a71a4H.

AHanu3upoBaTh UHPOPMAIIMOHHBIC
Moenu (Tabauiel, rpapukH,
JMarpaMMBbl, CXEMBI U JIp.).
OcyIiecTBIsATh CHCTEMHBIN aHATN3
00BEKTa, BBIJICIATH CPEU €TO CBOMCTB
T€ CBOWMCTBA, KOTOPHIE CYIIECTBCHHBI

C TOYKH 3pEHUS 1IeJIel MOACITUPOBAHHS.
O1eHuBaTh aJIEKBAaTHOCTH MOJIEIHN
MOJEITUPYEMOMY OOBEKTY U IEIIM
MOJICITUPOBAHUAL.

CTpouTh U UHTEPIPETUPOBATH
pasnuHble HHPOPMAIIMOHHBIE MOJICTTH
(Tabmuibl, TUarpamMMmel, rpadbl, 1EpPEBO,
CXEMBbI, OJIOK-CXEMBI aITOPUTMOB).
HccnenoBaTh ¢ HOMOIIBIO
HH()OPMAIIMOHHBIX MOJIEIEH 0OBEKTHI

B COOTBETCTBHH C ITIOCTABJICHHOM 3aJa4e.
N3y4aTp 3Tansl KOMIBIOTEPHOTO
MOJICTTUPOBAHUSI.

PaboTtath ¢ TOTOBBIMU KOMITBIOTEPHBIMHU
MOJICTIIMH U3 Pa3IMYHBIX MTPEIMETHBIX
00acTel.
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nepesa. Ilognepeso. [Ipumepsr
UCII0JIB30BaHUs JiepeBheB. [lepedop
BApUAHTOB C MIOMOIIBIO IEPEBA.
[lonsTHE MaTEMATHYECKOW MOJIENH.
3agauu, pemaemMsple C MOMOIIbIO
MaTEMaTUYECKOT0 (KOMITbIOTEPHOT'O)
MojenupoBanus. OTindune
MaTeMaTUYECKON MOIeNId OT HATypHOMH
MOJENH U OT CIOBECHOTO
(JIuTEpPaTYpHOTO) OMUCAHUSI 0OBEKTA.
Jrarbl KOMIBIOTEPHOTO
MOJENUPOBAHMS: TOCTAHOBKA 33/1a4H,
MOCTPOEHHUE MAaTEMATHYECKON MOJIETH,
IporpaMMHas pean3anus,
TECTUPOBAHUE, TPOBEICHUE
KOMITbIOTEPHOI'0 SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJabTaTOB, YTOUHEHUE MOJEIH

Ilpakmuueckue padbomot:

1. Coz0anue oonomabauuno 6aswl
oannvix. Ilouck oannvix 6 20mosoii basze.
2. Paboma ¢ 2comoswbimu
KOMNbIOMEPHBIMU MOOCIAMU

U3 PA3IUYHBIX NPeOMemHubIX obaacmell.

3. Ilpoepammnasn peanuzayus
nPOCMetiuux Mamemamuyeckux mooeJet

Hroro no pazgeny

8

Pa3jnen 3. AropurmMbl M IPOrpaMMHUpPOBaHHe

3.1 | Pa3pabotka
aITOPUTMOB
U TIPOrpaMM

6

PasOuenue 3amaun Ha Mog3agaun.
CocraBiieHlE alTOPUTMOB U IPOrpamMM
C UCTOJIb30BAaHUEM BETBJICHUH, LINKIOB
Y BCIIOMOTaTEIbHBIX allTOPUTMOB

JUIS1 YTIPABIICHUS UCTIOTHUTEIEM
Po6oT nnu gpyruMu uCTIOTHUTENSIMU,
TakuMHM Kak Yepenamka, YepTe:KkHUK
U Apyrumu. TaOGnuuHble BEIMUYUHBI

PackpbIBaTh CMBICT N3y4aeMbIX TOHSATHIA.
Pa3paGaTsiBaTh IpOrpaMmMbl

JU1s1 00pabOTKHM OTHOMEPHOTO MACCHBa
LEJIBIX YUCET.

Ocy1ecTBAsATh pa30MeHNE HCXOTHON
3a/1a4ud Ha MOJ3a1a4H.

Pa3zpabaTsiBaTh IpOrpaMmbl,
cojiepKalye noamnporpamMmmy(bl).
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(MaccuBbl). OTHOMEpPHBIE MACCHUBBI.
CocraBieHue 1 OTiIa/iKa IporpaMm,
peanu3yoIMX TUIIOBbIE AJITOPUTMBI
00pabOTKH OJJHOMEPHBIX YMCIOBBIX
MAacCHBOB, Ha OJIHOM U3 A3BIKOB
nporpammupoBanus (Python, C++,
Ilackans, Java, C#, IlIkonbHBIN
AnroputmMudeckuit SA3bIk):
3arMoJHEHUE YUCITOBOTO MacCuBa
CIIy4ailHIMH YHUCIIAMU, B COOTBETCTBHH
¢ ¢hopMyIoN WM MyTEeM BBOJIa YUCEII,
HAXO0XJACHUE CYMMBI 3JIEMEHTOB
MacCHBa, JTUHEHHBIN MOUCK 3a1aHHOTO
3HAYEHHUS B MACCHBE, MOJICUET
AJIEMEHTOB MACCHBa,
yIIOBJIETBOPSIIOIINX 38IaHHOMY
YCIIOBUIO, HAXOXKJICHHE
MHUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
asieMeHTa MaccuBa. CoOpTHpPOBKa
MaccuBa. OOpaboTKa MOTOKA JaHHBIX:
BBIYHCJIEHNE KOJIMYECTBA, CYMMBI,
cpenHero apuMeTuIecKoro,
MUHUMAJIbHOTO U MAaKCUMAJIHOTO
3HAYEHUS JIEMEHTOB
II0CJIEI0BATENBHOCTH,
YIIOBJIETBOPSIIOIINX 3aJaHHOMY
YCIIOBUIO

Ilpakmuueckue padomot:

1. Cocmasnenue npoecpamm

C UCNONIL308AHUEM BCNOMO2AMENILHBIX
aneopummo8 Onsl ynpaeieHus
ucnonHumensimu, maxkumu kak Pobom,
Yepenawxa, Yepmesichux.

2. CocmasneHue u omuaoxka npocpamm,
Peanu3yrouux munogvlie aicopummuol
00pabomru 0OHOMEPHBIX YUCTIOBIX
MAccu6o8, Ha OOHOM U3 A3bIKOB
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, [llxonvuwii
Aneopummuuecxuii A3vix)
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3.2 | YnopagneHue 2 VYnpasnenune. Curnan. OOpaTHas cBsi3b. | PackpbiBaTh CMBICT H3y4aeMbIX TOHSITHIA.
[lonyyenue curuanoB oT UUPPOBBIX AHanmu3upoBaTh OTHOIICHUS B )KUBOU
JATYUKOB (KacaHUsl, paCCTOSIHUSA, CBETA, | MIPUPOJE, TEXHUUYECKUX U COLUATBbHBIX
3ByKa U Japyroro). [Ipumepsr (mKoJa, ceMbs U JIp.) CUCTEMax
UCI0JIb30BaHMs MPUHIIMIA OOpaTHOM C TMO3ULIMH YIIPaBICHHUS.
CBSI3M B CUCTEMAaX YIPaBJICHUS N3yuath npuMepbl pOOOTU3UPOBAHHBIX
TEXHUYECKUMHU yCTPONUCTBAMHU CUCTEM.
C MOMOIIIBIO IATYMKOB, B TOM YHCIIE Ilpakmuueckue padomoi:
B poboToTexHuke. [Ipumepsl 1. 3naxomcmeo c yuebHoti cpedoii
POOOTH3UPOBAHHEBIX CHCTEM (CUCTEMA | Pa3pabomKu Npocpamm ynpaeieHus
yIpaBIICHUS TBUKEHUEM 0BUICYYUMUCS PODOMAMU
B TPAHCIIOPTHOM CHCTEME, CBAPOUHAS
JIMHUS aBTO3aBOJA,
aBTOMAaTU3UPOBAHHOE YITpaBJICHHUE
OTOIUICHHS I0Ma, aBTOHOMHAs CHUCTEMa
yIPaBIICHUS TPAHCTIOPTHBIM CPEJCTBOM
U JIPYTHUE CUCTEMBI)

Hroro o pazgeny 8

Pa3znen 4. UndopManiuOHHbIE TEXHOJIOTHH

4.1 | DnexTpoHHBIE 10 [TonsiTie 00 ANEKTPOHHBIX TAOIHIIAX. PackpbIBaTh CMBICT H3y4aeMBIX

TaOINLIBI Tunbl JaHHBIX B STYEUKAX IJEKTPOHHOU | TTOHATHUH.

Tabmuibl. PegaktupoBanue AHanu3upoBaTh MNOJIb30BATEIbCKUI
U (opMaTHPOBAHKE TAOJIHII. uHTEpPEiC MPUMEHSIEMOTO
Bcerpoennsie pyHKITMH 1715 TOMCKA IPOrpaMMHOTO CPEJCTBA B paboTe
MaKCUMyMa, MUHUMYyMa, CyMMBI C DJIEKTPOHHBIMU TAOIUIIAMH.
U CPEHEro apu(PMeTUYECKOrO. OrnpenensiTe yCIOBUS U BO3MOXXHOCTU
CopTupoBKa JaHHBIX B BBIICIEHHOM MPUMEHEHHUS IPOrPAMMHOTI0 CPEICTBA
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nuanasoHe. IToctpoenue nuarpamm
(rucTorpamma, Kpyropas quarpamma,
ToueyHas Auarpamma). Beibop tuma
nuarpammel. [IpeoOpazoBanue hopmyin
npu KomupoBaHuU. OTHOCHUTEIbHAS,
aOCOIOTHAS U CMEIIaHHAs apecarusl.
Y CI0BHBIE BBIYUCIICHUS B 3JIEKTPOHHBIX
tabnunax. CyMMUpPOBaHUE U MOACUET
3HAYCHHI, OTBEYAIONTUX 33 JAHHOMY
ycioButo. O0paboTKa OOIBIINX
Ha0OpOB JTaHHBIX. YHUCIIEHHOE
MOJIEJTMPOBAHKE B DJIEKTPOHHBIX
TadIMIax

JUTSL pEIICHUS TUTIOBBIX 3a7a4 B paboTe

C JICKTPOHHBIMH TaOJIUIIAMHU.
BEIsBIIATE 001IIee M pa3Iuyus B pa3HBIX
MIPOrPaMMHBIX TPOAYKTaX,
MpeIHAa3HAYCHHBIX JIJISl PEIICHUS OHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a/1a4 B paboTe
C 2JICKTPOHHBIMHU TAOJIMIIAMH.
PenaktupoBaTs 1 popmMaTUPOBATH
AIIEKTPOHHBIC TAOJIUIIBI.
AHaJIU3UPOBATh U BU3YAIH3UPOBATh
JTAaHHBIC B 3JICKTPOHHBIX TaOJIUIIAX.
BBINOJIHATH B 3JIEKTPOHHBIX TAOIUIIAX
pacyeThl 0 BBOAUMBIM IOJIb30BATEIEM
dbopMyaMm ¢ UCTIOIB30BaHUEM
BCTPOCHHBIX (PYHKITUH.

OcyiecTBIsATh YUCICHHOE
MOJICJIMPOBAHKE B MPOCTHIX 3a/1a4ax

U3 Pa3IMYHBIX MPEMETHBIX 00JIaCTEH.
Ilpakmuueckue pabomeot:

1. B6o0 dannwvix u hopmyn, ogpopmaenue
maoauywl.

2. Copmuposka u gpunvmpayus OaHHbIX
8 JJIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaghuxos
8 JJIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM
nov3osamenem Gopmynam
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C UCNONIb308AHUEM BCIMPOECHHBIX
@dynryuil.

5. Obpabomka 6onvuiux Habopos
OAQHHDIX.

6. Yucnennoe mooenuposarue

8 91IeKMPOHHBIX MAOIUYAX

4.2 | UadopmanoHHbIe 1 Ponb nHpOPMAITMOHHBIX TEXHOJIOTHH PackpbIBaTh CMBICIT N3y4aeMbIX TIOHSTHIA.
TEXHOJIOTUU B Pa3BUTHH YKOHOMHUKH MUPA, CTpaHbl, | OOCYX1aTh poiab NUHPOPMALIMOHHBIX
B COBPEMEHHOM perroHa. OTKpbIThIE 00pa3oBaTeIbHbIe | TEXHOJIOTHH B COBPEMEHHOM MHPE.
oOriecTBe pecypcsl. [Ipodeccun, cBsa3aHHbie OO6cyxaaTh 3HaYEHUE OTKPBITHIX
¢ nH(pOpPMATHKOI o0pa3oBaTeIbHBIX PECYPCOB
¥ MH(OOPMAIIMOHHBIMU TEXHOJIOTHSIMU: | U BO3MOKHOCTH UX MCTIOJIb30BAHMUS.
BeO-1M3aitHED, IPOTPAMMHUCT, AHanu3upoBaTh U(POBBIE HABBIKH,
pa3paboTUNK MOOMIIBHBIX MPUIIOKEHHHA, | KOTOPBIMU JOJKEH 00J1a71aTh BBITYCKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBI.
IPOrpaMMHOT0 00eCTICUCHHUS, N3yuath npodeccun, CBsI3aHHbIE
CHEIUATKCT 110 aHAIHU3Y JIaHHBIX, ¢ nH(OpMaATHKOI 1 UHPOPMAITMOHHBIMH
CUCTEMHBII aIMUHUCTPATOP TEXHOJIOTHUSIMHU.
Ilpakmuueckue padomoi:
1. Coz0anue npezenmayuu
o npogeccusix, cenzannvix ¢ UKT
Hroro no paspeny 11
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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IEPEUYEHB (KOJJUPUKATOP) PACITIPEJAEJEHHBIX 11O KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O

OBIIET'O OBPA3OBAHUSA U DJIEMEHTOB COAEP KAHUA
11O UHO®OPMATHUKE

B denepanbHbIX U perMOHANBHBIX MpOIEAypax OIEHKM KauecTBa OOpa3oBaHUs
UCIIOb3YyeTCsl TepedeHb (KoauduKaTop) pacupeiesIieHHbIX MO KiaccaM IPOBEPSIEMBIX
TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTelbHOM MpPOrpaMMBbl

OCHOBHOT'0 00111er0 00pa30BaHMs U HIEMEHTOB COAECPKaHUs 10 HHPOPMATHKE.

7 KJIIACC
IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30oBaTe/IbHOM
NMporpaMMmblI
Kon [TpoBepsiemMble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
pe3yJibrarta
1 [To Teme «Iludpoas rpaMOTHOCTHY
11 [losicHsiTh Ha TpuUMepax CMBICH  TMOHATUH  «WHMOpMAIHS,
«uHGOPMAITMOHHBIM ~ TIpoliecc»,  «obOpaboTka  mHOOpMaIUNy,
«xpaHeHue nHopMaIuny, «repeaada nHHOpMaIm»
1.2 [IprBOAUTE MPUMEPHI COBPEMEHHBIX YCTPOMCTB XPAHEHHUS U IIEpEIaun
uH(GOpPMAIINH, CPABHUBATH UX KOJUYECTBEHHBIE XapaKTEPUCTUKU
1.3 [Tonyyath u HWCMOAB30BaTh HWHOOPMAIMIO O XapaKTEPHUCTHUKAX
MIEPCOHATILHOTO KOMITHIOTEPA U €r0 OCHOBHBIX AJIEMEHTAaX (TPOIECCop,
omnepaThBHas MaMsTh, JOJTOBPEMEHHAsS MaMsATh, YCTPOUCTBA BBOJA —
BBIBO/1A)
14 COOTHOCUTH XapaKTEPUCTUKU KOMIIBIOTEPA C 33a/lauaMHU, pelIaeMbIMU
C €ro NOMOIIBIO
1.5 OpueHTHPOBATECA B MEPAPXUUECKON CTPYKType (aiIoBON CHUCTEMBI
(3anmuchIBaTH MOTHOE UM (aiina (karamora), myTh K daimy (KaTanaory)
10 WMEIOMIEMYCS OIMCAaHWIO0 (PAMIOBOM CTPYKTYpPBI HEKOTOPOTO
UH(GOPMAIIMOHHOTO HOCUTEJIS )
1.6 PaGotars ¢ ¢aiioBoli CHCTEMOW MEPCOHATHLHOTO KOMITHIOTEPA C
UCMOJIB30BaHUEM Ipaduueckoro uHTepdeiica: co3gaBaTh (KOMMPOBATh,
nepeMenarh, NepeuMeHOBbIBATh, YJAIsATh U apXUBUPOBATh (pailyibl u
KaTaJIOr'W, UCIOJIb30BaTh AHTUBUPYCHYIO IPOrpaMMmy)
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1.7 Uckatp uHpopmanmio B MHTepHeTe (B TOM 4YHUCE O KIHOYEBBIM
CJIOBaM, MO HM300PAKEHUIO), KPUTUYECKU OTHOCHUTHCS K HaMJICHHOU
uH(pOpMaIKM, OCO3HABaTh OMACHOCTh JUISl JIMYHOCTH W OOIIECTBa
pacupocTpaHeHUs BpPEAOHOCHOW uHGOpMalMi, B TOM YHUCIE
AKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa

1.8 [loHumaTh CTPYKTYpY apecoB BeO-pecypcoB
1.9 Hcnons30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIU
1.10 ColOmonate TpeGoBaHHMS 0€30MacCHOM JKCIUTyaTallud TEXHUYECKHUX

CpencTB MH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,
coOII0aTh CETEBOM ATUKET, 6a30BbIe HOPMbI HH(POPMAITMOHHON ITUKU
U TpaBa npu paboTe C MPUIOKEHUSAMH Ha JIOOBIX YCTPOMCTBax u
B UurepHere, BbIOMpaTh O€30MaCHBIE CTPAaTETMU TOBEJCHUSA B

ceTu
1.11 [TpumensTh MeTOABl NMPOGUIAKTUKN HETATHBHOTO BIIUSHUS CPEICTB
WH()OPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJOTHIN Ha 310POBbE
[1OJIL30BATEIIA
2 ITo reme «TeopeTndyeckre OCHOBBI UH(POPMATUKIY
2.1 KonupoBare u nexkoaupoBaTh COOOIIEHUS MO 3aJaHHBIM IpPaBHIIaM,

JEMOHCTPUPOBATh NMOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB KOJAHPOBAHUS
UH(OPMAIMK Pa3IMYHON MPUPOJIBI (TEKCTOBOM, IpaueCcKOH, ayano-)

2.2 CpaBHUBaTh JUIMHBI COOOIIEHWM, 3alMCaHHBIX B  Pa3JIMYHBIX
andaBuTax, OMEPUPOBATh SIAUHUIIAMU U3MEPEHUS HHPOPMAIIMOHHOTO
o0beMa U CKOPOCTH TIEepeIaun JaHHBIX

2.3 OueHrBaTh HW CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'pPapUUCCKUX,
3BYKOBBIX (haiijioB U BHaeodaition

3 [To Teme «MHpOpMAITMOHHBIE TEXHOTOT U
3.1 [IpencraBnars  pe3yiabTaThl  CBOEH  JCATEIBHOCTH B BHIIE
CTPYKTYpUPOBAHHBIX WJLTIOCTPUPOBAHHBIX JIOKyMEHTOB,

MYJbTUMEIUWHBIX TPE3CHTANI

IIpoBepsiemble 3J1IeMEHTHI COIEPsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS

1 Hudposas rpaMOTHOCTD

11 Komnbrotep — yHUBEpCcaabHOE BEIYUCIUTEIBHOE YCTPOUCTBO, paboTarolee
no mporpamme. Tumbl KOMIBIOTEPOB: MEPCOHAIbHBIE KOMIIBIOTEPHI,
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BCTPOEHHBIE KOMIBIOTEPHI, CYNEPKOMIIbIOTEPHl. MOOUIIBHBIE YCTPOICTBA.
TexHrka 0€30MACHOCTH U IIpaBUiIa padOThI HA KOMIIBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpPAa W WX Ha3HadeHue. lIpoueccop.
OnepatuBHast W JOJITOBPEMEHHAs! MaMsATh. Y CTPOMCTBA BBOJA M BBIBOJA.
CeHcopHbIi  BBOJ, JaTYMKM  MOOWJIBHBIX  YCTPOMCTB,  CpeICTBa
OMOMETPUYECKOI ayTeHTU(UKAIUU

1.3

Uctopuss pa3BuUTHUS KOMIBIOTEPOB M MPOTPaMMHOr0  0OECIeYeHUsI.
[Tokonenuss  koMnbrOTEPOB.  COBpPEMEHHBIE  TEHACHUUH  Pa3BUTHUS
KOMIIBIOTEPOB. CynepKkoMIbIOTEPHI. [TapannenbHbie BBIYHMCJICHHUS.
[TepconanpubIit KOMIBIOTED. [Iporieccop U ero XxapakTepUCTUKH (TaKTOBAs
4acToTa, pas3psanHocTh). OnepaTuBHas mamsATh. JloJroBpeMEHHasl MaMsTh.
VYerpoiictBa BBojia U BbiBoJa. O0BEM XpaHUMBIX JaHHBIX (ONEepaTUBHAS
naMsiTh KOMIIBIOTEpA, JKECTKUH JUCK W TBEPAOTEJbHBIN HAKOMHUTEIb,
MOCTOSTHHAS TaMATh CMapT(OHA) U CKOPOCTh JOCTYIIA JJIsl Pa3TMYHBIX BUIOB
HOCHUTEJICH

1.4

[Iporpammuoe oOecrnieueHue KomrmbloTepa. [IpukinagHoe mporpaMMHOE
obOecrieuenue. CucremHoe rmnporpammHoe — oOecriedeHue.  CucreMbl
nporpammupoBanusd. [IpaBoBast oxpaHa nporpaMm U JlaHHbIX. becriaTHbie U
yCIIOBHO-0ecIuiaTHbIe mporpaMMbl. CBOOOIHOE MpOrpaMMHOE oOecrieueHne

1.5

@avinel W manku  (katajoru). Tumbl ¢aimoB. CaoiicTBa  (haiiyios.
XapakTepHble pa3Mmepbl (aiiJioB pa3IMYHBIX THUIIOB (CTpaHHWIIA TEKCTa,
JNIEKTpOHHAss  KHWra, (Qororpadus, 3amuch TECHH, BUICOKIIUIIL,
MOJITHOMETPAXKHBIN (DHITBM)

1.6

[TpuHnumer moctpoenus ¢ainoBeix cucteMm. [lomHoe nms daiina (mamku,
karanora). [IyTs k ¢aitny (manke, KaTajaory)

1.7

daitnoBeiii Menemkep. Pabora ¢ daiimamu u mankamu (KaTtajaoraMu):
CO3JlaHHE€, KOIMHMPOBAaHHUE, IMEPEMEIICHUE, NEPEUMEHOBAHHE W YIaJIeHUE
daiinoB u manok (karanoroB). [louck ¢aitnoB cpencTBamMu oneparuoOHHON
CUCTEMBI

1.8

ApxuBanus 1a"HbixX. Mcnosib3oBaHue mporpaMM-apXruBaToOpOB

1.9

KomrmbrorepHbie BUPYCHI U ApYTrHe BPEAOHOCHBIE MporpaMmsl. [IporpaMmel
JUISL 3a10UTHI OT BUPYCOB

1.10

O0benuaeHne KoMmnbioTepoB B ceTh. Ceth MHTepHET. Beb-cTpanuia, Beo-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [lonckoBbie CHCTEMBL.
[louck wuHpOpMaMUM TO KIIOYEBBIM CJIOBaM M 1O U300pa)XeHUIO.
JlocToBepHOCTh MH(GOpMaLIUK, TOTy4eHHOU u3 IHTepHeTa

1.11

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUN
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1.12

CereBoil 3TUKET, 0a30Bble HOPMbI MH(POPMALMOHHON ATHUKHA M MpaBa MpU
pabore B ceru WurtepHer. Ctparerun O0€30MacHOrO TOBEJCHUS B
HNuTepuere

TeopeTnueckue OCHOBBI UH(POPMATUKU

2.1

Nudopmaruss — OAHO U3 OCHOBHBIX TOHSATUH COBPEMEHHOM HayKH.
Wudopmaruss kak CcBeAeHUs, MpeJHA3HAYCHHbIE JUISI  BOCHPUATHS
YeJIOBEKOM, U MH(pOpMaIus KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00pabOTaHbI
aBTOMAaTHU3UPOBAHHOMN CUCTEMOU

2.2

JluckpeTHOCTh JaHHBIX. BO3MOXHOCTh OnUcaHusi HEMPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB € TTOMOIIBIO JUCKPETHBIX JAaHHBIX. MIH(GOpMaImOHHBIE MPOIECChHI
— TMPOIECCHI, CBSI3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM U TMepeaadeit
JTAaHHBIX

2.3

CumBon. Angasur. MomHocts andaButa. Pa3HooOpasue  s3bIKOB
u andasutoB. EcTtecTBeHHble U (popmanbHbIe S3bIKU. AN(DABUT TEKCTOB Ha
pycckoMm si3bike. JIBouunblil andaBut. KoauduecTBO BCEBO3MOXKHBIX CIIOB
(KOJTIOBBIX KOMOWHAIMI) (UKCUPOBAHHON [JIMHBI B JABOMYHOM alihaBUTE.
[IpeobpazoBanue moboro angdasura k 1BoM4HOMY. KoamuecTBo pa3inyHbIX
CJI0OB (PMKCHPOBAHHOM JIIMHBI B ajipaBUTE ONPEEIEHHON MOIIIHOCTH

2.4

KonupoBanue cuMBOJIOB OAHOTO aidaBUTa C TOMOIIBI KOJIOBBIX CJIOB
B Ipyrom andaBuTe, KOAOBas TaOIUIA, JEKOIUPOBAHUE

2.5

JBonuHbIii koja. IlpencraBiieHWe NaHHBIX B KOMITBIOTEpE KaK TEKCTOB
B IBONYHOM ajihaBUTE

2.6

NudopmanmonHeiii 00beM JaHHBIX. bUT — MUHHManbHas €IUHUIIA
KOJIM4ecTBa MH(OpPMAIMK — IBOMYHBIN pa3psa. balt, kumobait, Merabaur,
ruradamT

2.7

CkopocTh mepefauy JaHHbIX. ENMHUIBI CKOPOCTH MEpeNayd JaHHbIX.
Hckaxxenne naopMmaiuu mpu nepeaade

2.8

KomupoBanue TtekcTtoB. PaBHOmepHbIi KkoA. HepaBHOMepHBI KO.I.
KomupoBka ASCII. Bocbmubutnbie xonupoBku. [loHSATHE 0 KOIHUPOBKAx
UNICODE. /IlekonupoBaHue COOOIICHUI C NCIIOJIF30BAHHEM PAaBHOMEPHOTO
¥ HEpaBHOMEPHOTO Kojaa. MIHpopManmmoHHbII 00BEM TEKCTa

2.9

Ob6miee npeacraBiaeHue o MUGPOBOM MPEIACTABICHUHA ayTUOBU3YaTbHBIX U
JPYTHX HEMpEephIBHBIX NaHHBIX. KomupoBanue 1Berta. [[BeToBBIE MOmenw.
Mopens RGB. I'nybuna konupoBanus. [lanutpa

2.10

PactpoBoe u BekTOopHOE TipesacTaBieHue n3oopaxenuu. [Iukcens. OreHka
MHQOpMALIMOHHOTO 00bemMa rpadUyuecKUX MOaHHBIX [JIs PacTpoOBOTO
M300paKEeHUS
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2.11

Konnposanue 3Byka. Pa3psaHocTs 1 yactora auckpernsauuu. Koauduectso
KaHanoB 3amucu. OnEeHKa KOJIMYECTBEHHBIX MapaMeTPOB, CBSA3aHHBIX C
MIPEICTAaBICHUEM U XPAaHEHHEM 3BYKOBBIX (ailioB

HNudopmarimoHHble TEXHOIOTUN

3.1

TexcToBble TOKYMEHTHI M WX CTPYKTYpPHBIE 3JEMEHTHI (CTpaHuIa, ad3ail,
CTpPOKa, CJIOBO, CUMBO)

3.2

TexkcToBbIE mpoLeccop — HMHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHUS
u popmatupoBaHus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue tekcrta. CpoiictBa cumBosioB. pudt. Tunsl mpudtos
(pyOneHnblie, ¢ 3aceykamMu, MOHOIIMPUHHBIE). [lomykupHOE M KypCHBHOE
Hauepranue. CBoiicTBa a03alleB: rpaHHIlbl, ab3alHBIM OTCTYN, MHTEpBaJ,
BbIpaBHUBaHUE. CTuneBoe GopMaTUpOBaHUE

3.4

CrpykTrypupoBanue UWH(OpMAIMU ¢ TIOMOIIBIO CIUCKOB W  TaOJIHIL.
MHoroypoBHeBbIe cniickd. [{o6aBiaeHne TaOIUIl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka nzo6pakeHuii B TEKCTOBBIE TOKYMEHTHI. O0TekaHue n300pakeHui
TEeKCTOM. BKIIIoUeHHEe B TEKCTOBBIM IOKYMEHT AxarpamMm u Gopmy

3.6

[TapameTpsl cTpaHullpl, Hymepamusi crpaHull. JloOaBieHue B JOKYMEHT
KOJIOHTUTYJIOB, CCHUIOK

3.7

[IpoBepka mnpaBonucanus. PacctaHoBKa T1epeHOCOB. ['0710COBON BBOJ
TekcTa. ONTHYECKOE pacrno3HaBaHUE TeKcTa. KOMMBIOTEpHBIA NEpEeBOA.
Hcnons3oBanue cepBucoB cetu HTEepHET i1t 00pabOTKH TEKCTa

3.8

3HaKOMCTBO ¢ TpadUyYeCKUMHU penakropamu. PacTpoBble pHUCYHKH.
Hcnonb3oBanue rpaduueckux MpUMUTHBOB

3.9

Onepanuu pegakTUpOBaHHWS TpadHUUECKUX OOBEKTOB, B TOM YHCIIC
mudpoBeIx  (Qororpaduii: HU3MEHEHHE pa3Mmepa, o00pe3Ka, IOBOPOT,
oTpaxkeHue, pabora ¢ oOmactsmu (BbIACIICHHE, KOMHPOBAaHWE, 3aJIMBKA
IIBETOM ), KOPPEKITUS 1IBETA, IPKOCTU U KOHTPACTHOCTHU

3.10

Bexrtopnas rpaduka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpeACTBaMH TEKCTOBOTO MPOIEccCopa WK IPYyTUX IporpaMM (IPUI0KEHHH).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

3.11

[ToaroToBka MyJabTUMEIUIMHBIX TTpe3eHTaui. Cnaiin. JlobaBiaeHue Ha ciaig
TeKCTa U n300paxeHuil. PaboTa ¢ HECKOJIBKUMU CllaiiiaMu

3.12

JloGaBneHne Ha  Cllaii]y ayJUOBU3YAIbHBIX  JaHHBIX. AHUMAIHS.
IMuniepecebku
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8 KIJACC
IIpoBepsiemble TPeOOBaAHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMmblI
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yJibrarta
1 ITo Teme «TeopeTrueckue 0CHOBBI HHPOPMATUKI»
11 [losicHaTe Ha mpuMepax pasiuuus MEXIy MO3UIUOHHBIMU
Y HEMO3UI[MOHHBIMU CUCTEMaMU CUUCIICHUS
1.2 3anuceiBaTh U CpaBHUBATH ILienble yucaa oT 0 1o 1024 B paznuyHbIx
MO3UIIMOHHBIX CHUCTeMax cuuciieHus (¢ ocHoBanusmu 2, 8, 16),
BBITMIOJHATH apu(METUUYECKHUE ONepaIly Hal HUMH
1.3 PackpbiBaTh  CMBICT  TOHSITHM  «BBICKA3bIBAHUE», <«JIOTHYECKAs
orepanus», «JIOTHYECKOE BhIPAKEHUE)
14 3anuchiBaTh ~ JIOTUYECKHE  BBIPAXKEHHS  C  HCIOJIb30BaHUEM
JTU3BIOHKIIMY, KOHBIOHKIIMU W OTPUIIAHMS, OMPEESATh UCTUHHOCTD
JOTUYECKUX BBIPAKEHUH, €CIM WU3BECTHBI 3HAUYCHHS] HCTUHHOCTH
BXOJISAIIMX B HETO NIEPEMEHHBIX, CTPOUTH TAOIUI[BI UCTUHHOCTU IS
JIOTUYECKUX BBIPAKEHUHN
2 [To TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)
2.1 PackpbiBaTh  CMBICI  TMOHATUH  «UCTIOJHUTENb»,  «aJITOPUTM,
«rporpamMma, TOHHMAas pa3HUIly MEXIYy YHOTPEOJCHHEM OTHX
TEPMHUHOB B OOBIZICHHOM peun U B MH(OPMATHUKE
2.2 OnucpIBaTh aJTOPUTM PEIISHUS 3aJa4M Pa3IMYHBIMU CIIOCOOaMH,
B TOM YHCJI€ B BUJI€ OJIOK-CXEMBbI
2.3 CocTaBisaTh, BBIIOJHATh BPYYHYIO W HAa KOMIIBIOTEPE HECIOKHBIE
AITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHUI U LIUKJIOB JUIsl YIIPABICHUS
UCIIOJTHUTEIISIMU
2.4 Hcnonp30oBaTh KOHCTAaHTBI M NEPEMEHHBIE PA3IMYHBIX THIIOB
(4MCIOBBIX, JIOTMYECKUX, CHUMBOJIBHBIX), @ TAKXE COJEpXKalllhe HX
BBIP@)KEHUS, UCIIOJIB30BATh ONEPATOP MPUCBANBAHMUS
2.5 Hcnonp3oBaTh mpu pa3pabOTKe NPOrpaMM JIOTHYECKUE 3HAYCHUSA,
Olepalliy U BBIPAKEHUS C HUMHU
2.6 AHanu3upoBaTh  NPEIJIOKEHHBIE  AITOPUTMBI, B TOM  YHUCJIE
OINpPENENIATh, KAKHE PE3YJIbTAaThl BO3MOKHBI IIPH 33JTaHHOM MHO>KECTBE
VCXOJHBIX 3HAYCHUHN
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2.7

Co3naBaTh W OTJIAXKHMBAaTh MPOTPAaMMbl HAa OJHOM U3 SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IlIkonabHbIM
AJTOPUTMHUYECKUN SI3BIK), peaTn3yIoNIue HECIOXKHBIE alrOpPUTMBbI
00pabOTKM YHCIOBBIX JIAHHBIX C UCIOJIb30BAHHEM IIUKJIOB U
BETBJICHUH, B TOM YHCJIE pEaTU3yIOIIHe NPOBEPKY AEIUMOCTH OJHOTO
LEeJOro 4YHciia Ha Jpyroe, NPOBEPKY HATypalbHOrO 4YHUCIa Ha

MPOCTOTY, BbIACICHUS U] U3 HATYPAIBHOTO YHCIa

IIpoBepsiemble 3JIeMEHTHI COIePsKAHUSA

Kon [TpoBepsieMblii AIEMEHT COJIepKAHUS

1 Teoperuueckue 0CHOBBI HH(POPMATHUKH

1.1 Hemno3uinmonnble W TO3UIIMOHHBIE CHUCTEMBI CuuclieHus. AJidaBur.
OcHoBanmne. PazBepuyras popma 3amucu uucina. [lepeBos B JeCATUUHYIO
CHUCTEMY YHCeJI, 3aMMCAaHHBIX B IPYTUX CUCTEMaX CUUCIICHUS

1.2 Pumckas cucrtema cuucneHus

1.3 JlBonuHas cucrema cuucienus. [lepeBoa nenbix uucen B npeaenax ot 0
no 1024 B ABOMYHYIO CHCTEMY CUHCIeHUA. BocbMmepuuHas cucTtema
cuncinenus. IlepeBon ymcen U3 BOCBMEPUYHOW CHCTEMBI B JABOMYHYIO U
JNECATUYHYI0 cucteMbl u  oOpatrHo. IllectHaamarepuynass cucrtema
cuncieHus. [lepeBoa uncen U3 MecTHAAUATEPUYHON CUCTEMBI B IBOMYHYIO,
BOCBMEPHYHYIO U IECATUYHYIO CUCTEMBI U 00paTHO

1.4 ApudmMeTrndeckue onepalyy B JBONIHON CUCTEME CUUCITICHHS

1.5 Jlornueckne BbICKa3biBaHUA. Jlormyeckne 3HA4YE€HUA BBICKA3bIBAHUM.
DneMeHTapHble M COCTaBHbIE BbICKa3blBaHUs. Jlormueckue ornepanuu:
«1» (KOHBIOHKLHS, JIOTHYECKOE YMHOXEHUE), «UIn» (IU3bIOHKIUA,
JIOTUYECKOE CJIOKEHHE), «He» (jornueckoe oTpuilianue). Ilpuopuret
jgoruyeckux  omepauuii.  OmnpenesnieHHME  UCTUHHOCTH  COCTaBHOIO
BBICKA3bIBAHMS MPU U3BECTHBIX 3HAUYCHUSX UCTUHHOCTH BXOASIIUX B HETO
AJIEMEHTapPHBIX BbICKA3bIBAHUN

1.6 Jlornueckne BbIpaxkeHus. [IpaBuna 3anucH  JIOTUYECKHX BBIPAKECHUU.
[TocTpoenue TabHI] ICTUHHOCTH JJOTUYECKUX BBIPAKEHU I

1.7 Jlornueckre  3JI€MEHThl. 3HAKOMCTBO C  JIOTHUYECKMMHU  OCHOBaMU
KOMIIbIOTEpa

2 AJTOPUTMBI U IPOrPAMMUPOBAHUE
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2.1

IlonsiTHe aJropvurma. HUcnomautenn AJITOPUTMOB. Anr OPUTM KaK IIJIaH
YIIpaBJICHHA UCIIOJTHUTCIICM

2.2

CaoiictBa anroputma. CrnocoObl 3aUCH adropuTMa (CJIOBECHBIN, B BHUJIE
0JIOK-CXEMBI, IIpOrpamMma)

2.3

AnroputMHuYeCcKre KOHCTPYKUINHU. KOHCTpyKIMs «cienoBanue». JINHEWHbIN
anroput™M. OrpaHUYEHHOCTh JIMHEWHBIX QJITOPUTMOB: HEBO3MOXKHOCTH
MPEIYCMOTPETh  3aBUCHUMOCTH  IOCJIEAOBATEIBHOCTA  BBIINOJHAEMBIX
JICMCTBUM OT UCXOJHBIX JJAHHBIX

2.4

KOHCTpYKI_II/IH «BCTBJICHUC)» . IIOJTHAas1 M HCIIOJIHAA q)OpMBI. Bemmonnenue u
HCBBITIOTHCHUC  YCJIOBUA (I/ICTI/IHHOCTB n JOXHOCTDb BBICK&?;BIB&HI/IH).
HpOCTBIe U COCTABHBIC YCIIOBUA

2.5

KOHCTpYKI_II/IH «IIOBTOPCHUCH . NUKIIbI C 3aJaHHBIM YUCJIIOM HOBTOpCHHfI,
C YCJIOBHECM BBIIIOJIHCHUA, C HCpCMGHHOI;'I OUKJIa

2.6

Pazpabotka ns (opMarbHOTO HUCIONMHUTENSI aarOpyuTMa, MPUBOJSIIETO
K TpeOyeMOoMYy pe3yJbTaTy Mpu KOHKPETHBIX HCXOHBIX JaHHBIX. Pa3spaboTka
HECJIO)KHBIX QJITOPUTMOB C HCIIOJIb30BAHUEM ITUKIIOB W BETBJICHHUH IS
yrnpaBjieHuss (GpopMallbHBIMH HCIIOTHUTEISIMH. BBITIOJIHEHUE aJrOpUTMOB
BPYYHYIO M Ha KommbioTepe. CHHTaKCHYECKUE W JIOTUYECKHE OIIHOKH.
OTka3el

2.7

Azpik  mporpammupoBanus (Python, C++, Java, C#, IlIkonapHbIi
Anroputmudeckuit A3pik). CucreMa mporpaMMHUpPOBAHUS: PEIAKTOP TEKCTa
IpPOrpaMMm, TPAHCISITOP, OTIAAYUK

2.8

IIepemenHas: Tun, uMmsl, 3HaueHue. Llenbie, BENECTBEHHBIE U CUMBOJIBHBIC
IIEPEMEHHBIE

2.9

Omneparop mnpucBamBaHusa. Apu(METHUECKUE BBIPAKEHUS U TIOPAIOK HX
BblurcieHuss. Onepanuu ¢ LEAbIMU YUCJIaMU: LEJIOYUCICHHOE [IEeJIEHUE,
OCTaTOK OT JesieHus. [IpoBepka AEMMMOCTH OJHOIO LIEJIOr0 YMCIIa Ha IPYTroe

2.10

BerBnenusa. CoctaBHble YcCIOBHS (3allUCh JIOTMYECKUX BBIPAKECHUI HA
U3y4yaeMOM S3bIKE MporpaMmupoBaHus). HaxoxkneHne MuUHHUMyMa U
MakCHMyMa W3 JBYX, TPE€X M YETbIpeX 4uces. PemeHne KBaapaTHOro
YPaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

I[I/IaHOFOBaH OoTJIaJKa IIporpaMm: IIOHIAroBOC BBIIIOJIHCHUC, IIPOCMOTP
3HAYCHUMN BCJINYHH, OTJ]&I[O‘—IHBIfI BBIBOJ, BI)I60p TOYKH OCTaHOBA

2.12

Hukn ¢ ycnoBuem. Anroputm EBkimaa mjis HaxoxAeHUsT HauOOJIBIIETO
oOiiero genurtens JBYX HaTypaibHbIX uwucen. Pa3OueHue 3amucu
HATYpaJbHOI'0O YHCJIA B TO3UIMOHHOW CUCTEME C OCHOBAaHUEM, MEHBILIUM HJIA
paBHbIM 10, Ha oTnenbHBIE TU(PBI
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2.13 | Iluki ¢ nmepeMeHHOU. AJITOPUTMBI ITPOBEPKU JEIUMOCTH OJHOIO LEJIOTO
quciia Ha Ipyroe, IpoOBEPKH HaTypaabHOIO YUCIIA HA IIPOCTOTY

2.14 | O6paboTka cUMBOJIbHBIX TaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHas 0O0paboTka cTpok. [logcuer 4acToThl MOSIBICHUS CUMBOJIA B
cTpoke. Berpoennsie pyHkIuu 11 06pabOTKU CTPOK

2.15 | Ompenenenre BO3MOXKHBIX Pe3yJbTaTOB paOOThl aIrOpUTMa MPU 3aJaHHOM

MHOECTBE BXOJHBIX JaHHBIX, ONPEIEIICHNE BO3MOKHBIX BXOJHBIX JaHHBIX,
OPUBOASAIINX K JAHHOMY PE3YJIbTaTy
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9 KUIIACC
IIpoBepsiemble TPeOOBaAHUS K pe3y/ibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
NMpPOrpamMMblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yJibrarta
1 ITo reme «IludpoBas rpaMOTHOCTHY
1.1 Hcnons3oBaTh COBpEMEHHBIE WHTEPHET-CEPBUCHI (B TOM 4YHUCIE
KOMMYHUKAIIHOHHBIC CEPBHUCHI, OOJAYHBIC XpaHWIHUINA JIAHHBIX,
OHJIAMH-TIPOrpaMMBbI (TEKCTOBBIE U TpaduyecKkue peaKTOPhl, CPEeb
pa3palboTKK) B yueOHOM U TOBCETHEBHOM JEATEILHOCTH
1.2 [TpyBoMTh  TIPUMEPBI  HUCIOJB30BaHUS  T'€OMH(OPMAITMOHHBIX
CEPBHUCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIyr, 00pa3oBaTeIbHBIX
cepBucoB MHTepHETA B yUeOHOM M MOBCEAHEBHOM JEATEIILHOCTU
1.3 Hcnonp30BaTh pa3ivuHble CPEJICTBA 3aIlUThl OT BPEJOHOCHOTO
IPOrPaMMHOIO oOecrieueHus, 3aIUIIATh NEPCOHATBHYIO
uHPOPMAIIMIO OT HECAHKUMOHUPOBAHHOIO  JOCTyna M €ro
MOCIIE/ICTBUIM (pa3riialieHus, MOAMEHBI, YTPAaThl JAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJOTHYECKUX U  COIHUAIBHO-TICUXOJIOTHYECKUX
aCIeKTOB HCMOJNb30BaHus ceTu HHTepHeT (ceTeBas aHOHMMHOCTb,
1upoBoOH Ccie, ayTeHTUYHOCTh CyOBEKTOB M PECYPCOB, OMACHOCTH
BPEIOHOCHOTO KOJIa)
1.4 Pacno3naBaTh TONBITKM HW MpeaynpexaaTh BOBICUEHHE ceO0s
U OKPY’KaIOIIHUX B AECTPYKTUBHBIC U KPUMUHAJIbHBIE (POPMBI CETEBOM
AKTUBHOCTH (B TOM YHCJIe KHOSPOYJIIUHT, (DUIITHHT)
2 [To Teme «TeopeTrueckne 0OCHOBBI HHPOPMATHKNY
2.1 PackpeiBaTp CMBICT TNOHATUA  «MOJAENBY», «MOJCIUPOBAHUE),
OTpeNeNsiTh BHUABI MOJENEH, OIEHWBATh aJeKBAaTHOCTh MOJEIHU
MOJIETTUPYEMOMY OOBEKTY U IIEJISIM MOJIETUPOBAHUS
2.2 Hcnonb3oBaTh rpadbl U AEPEBHS 17151 MOJETUPOBAHUS CHCTEM CETEBOM
U MepapXrUueCcKol CTPYKTYpbl, HAXOJUTh KpaT4alliuii myTh B rpade
3 ITo TeMe «AIrOPUTMBI U IPOTPAMMHUPOBAHUE
3.1 PazbuBaTh 3a1aun Ha MOA3a]a4H, COCTABIISTH, BBITIONHSATH BPYYHYIO U
HAa KOMIIBIOTEPE HECIIOKHBIE aNTOPUTMBI C  HCIIOJIb30BAaHUEM
BETBJICHUM, IIUKJIOB U BCIIOMOTATEIHHBIX AJITOPUTMOB JIJIsl YIIPABICHHUS
UCTIOTHUTEIISIMH
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3.2

CocTaBnsaTh M OTJIAXHBATh MPOTPAMMBI, PEATU3YIOIINE THIIOBHIE
QIrOpUTMBl  OOpaOOTKM  YHMCJIOBBIX  IOCJIEAOBATEIBLHOCTEN WIIH
OJTHOMEPHBIX YUCIOBBIX MACCHUBOB (ITOUCK MAaKCUMYMOB, MUHUMYMOB,
CYMMBI WJIM KOJMYECTBa SJIEMEHTOB C 3aJaHHBIMU CBONCTBaAMH) Ha
OJIHOM U3 s13bIKOB TIporpammupoBanus (Python, C++, Tlackaisb, Java,
C#, llkonpHBIM ANropuTMuyYecKuil S3bIK)

ITo reme «UHpOpMaITMOHHBIE TEXHOJIOTHUI

4.1

Boibupath cnoco0® mpeAcTaBieHHMs JaHHBIX B COOTBETCTBHUHU
C MOCTAaBJICHHON 3ajaueld (TabJULbI, CXeMbl, Ipa@uKu, JUarpaMmbl)
C HCIOJB30BAaHUEM COOTBETCTBYIOLIUMX MPOTPAMMHBIX CpEICTB
00pabOTKH JTaHHBIX

4.2

Hcnonb3oBaTh 3JIEKTPOHHBIE TAOMUIBI JUisi 00paOOTKH, aHaiu3a u
BU3yaJu3allUi YHCJIOBBIX JAaHHBIX, B TOM UYHCII€ C BBIICICHUEM
nyaria3oHa TaOMWIBI W YHOPSJIOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

Co3naBaTh W NPUMEHSTh B JJIEKTPOHHBIX TaOnumax (GpopMysbl aJis
PacyeToB C HCIOJb30BAHUEM BCTPOCHHBIX apU(METHUCCKUX () YHKIIHIMA
(cyMMHUpOBaHHWE U TIOJICUET 3HAYCHHM, OTBEYAIOIIUX 3aJ[aHHOMY
YCIIOBHIO, CpeaHee apudmeThdeckoe, TMOUCK MaKCHUMaJIbHOTO H
MHMHUMAaJIEHOTO 3HAYCHMUS), a0COJIFOTHOM, OTHOCUTEIILHOM,
CMEIIIaHHOMU aJIpecalnu

4.4

Hcnonb3oBaTh  DJEKTPOHHBIE  TAOJMMIBI AN YKUCJIECHHOTO
MOJIETTMPOBAHMSI B MPOCTHIX 3a/1a4ax U3 pa3HbIX MPEAMETHBIX 00acTei

IIpoBepsiemble 3J1eMEHTBHI COlePsKAHUSA

Kong

[IpoBepsieMbIid SJIEMEHT COJIEPKAHUS

1

[udbposas rpaMOTHOCTH

1.1

I'mo6anbnas cets MaTepHeT. IP-ampeca y3moB. CeTeBoe XpaHeHHE JaHHBIX.
MeTonpl HMHAMBHAYAIBHOTO W  KOJUIEKTMBHOIO PAa3MELIEHUS HOBOU
uHpopmanmn B HMHTepHete. bonpmue maHHble (MHTEPHET-IAaHHBIC,
B YACTHOCTH JAHHBIE COI[MATIBHBIX CETEM )

1.2

[Torsitne 06 MHGOPMAMOHHON 0€30MAaCHOCTH. YTPO3bl MH(MDOPMAITMOHHON
0€30MacHOCTU MpU padoTe B TNI00ATBHON CETH U METOAbI MPOTUBOICHUCTBUS
uM. [IpaBuna Oe3onacHol ayTeHTU(PUKAIMU. 3allUTa JUYHOW UH(OpMaLIUU
B cetu MHTepHer. be3onacHele cTpaTernu noBeneHus B cet HTEpHET.
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[IpenynpesxneHne BOBI€YEHUS B JECTPYKTUBHBIE U KPUMHUHAIIbHBIE (POPMBI
CETEBOM aKTUBHOCTH (KMOEPOYIIIMHT, PUIIMHT U ApyTrHe GOopMbI)

1.3

Bunanr NEeITCIbHOCTH B HNutepuere. HNuTepHeT-cepBUCHI:
KOMMYHHUKalIMOHHBIE CEPBUCHI (MOYTOBAs CIIy*)0a, BUACO-KOH(PEPEHII-CBSI3b
U IpyTHe€), CIPaBOYHBIE CITYKOBI (KapThl, pACIUCAHUS U APYTUE), IOUCKOBbIE
CIIy’KObI, CIy>KObl OOHOBJIEHHUS MPOTPAMMHOIO OOECHEYEHHS] U JIpyrue
cinyx0bl. CepBUCHI TOCYIApCTBEHHBIX yciyr. OOnadHble XpaHWIUIIA
naHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJIAH-0(UCHI).
[IporpammHoe obecriedeHre Kak BeO-CEpBUC: OHJIAWHOBBIE TEKCTOBbIE U
rpaduyueckue pefakTopbl, Cpebl pazpaboTKu MporpaMmm

TeopeTnueckue 0OCHOBBI UH(POPMATUKU

2.1

Mopaenb. 3aaun, pemaemMbie ¢ MOMOIIbI0 MoJienupoBanus. Kinaccudukanuu
moneneid. MarepuanbHbie (HaTypHble) U WHOOPMAIMOHHBIE MOJIEIH.
HenpepoiBHble U quckpetHbie Mojenu. Mmutanuonnsie Mmoaenu. Urposbie
monenu. OLeHKa COOTBETCTBHUS MOJEIHN MOJIETUPYEMOMY OOBEKTY U LEISIM
MOJIETTUPOBAHUS

2.2

TabmuaabIe MOJCIIN. Ta6J'II/II_Ia KaK IIPCACTAaBJICHUC OTHOIICHUA

2.3

ba3br nanapix. OTOOp B TabnuIle CTPOK, YJIOBIETBOPSIOMINX 3aJaHHOMY
YCIIOBUIO

2.4

I'pad. Bepmmna, pe6po, mytb. OpueHTHUPOBAHHBIE U HEOPUEHTUPOBAHHBIE
rpadrl. Jimaa (Bec) pedpa. BecoBas matpuma rpada. JymHa mytu Mexmy
BepmmHamu Tpada. [lowck ontumanbHoro mnytu B rpade. Hauanmpnas
BepllIMHA (MCTOYHWMK) M KOHEUYHAs BeplliMHA (CTOK) B OPUEHTHUPOBAHHOM
rpade. Bpruncnenue komudecTBa MyTEH B HAIMPaBICHHOM AallUKINYECKOM

rpade

2.5

Hepeso. Kopens, BepmmHa (y3en), nuct, pedbpo (myra) nepeBa. Bricota
nepesa. IlognepeBo. Ilpmmepsl wucmonb3oBaHus JepeBbeB. Ilepebop
BapUaHTOB C MOMOIIbIO A€peBa

2.6

[TonsTne MaTeMaTH4ecKOW Mojeau. 3ajadyu, peniaeMble C TMOMOIIbIO
MaTeMaTH4ECKOI0 (KOMITBIOTEPHOTO) MO/JIEJIMPOBAHUSL. OTnnune
MaTeMaTH4YEeCKOM MOJEIM OT HATYpHOM MOJEIHM H OT CIIOBECHOTO
(JIuTepaTypHOro) onurcaHusi 00bEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIMPOBAHUA: IIOCTAHOBKA 3aAa4u, ITIOCTPOCHHUC
MaTeMaTHYECKOM MOACIM, IIporpaMMHas pcalnu3anunsd, TCCTUPOBAHUC,
INPOBCACHUC KOMIIBIOTCPHOI'O JKCIICPHMMCHTA, aHaJIWu3 Cro pe3yJjabTaToB,
YTOYHCHUC MOJCIIN

AJTOPUTMBI U TPOTPAMMUPOBAHUE
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3.1

Pa3z0Ouenue 3amaun Ha non3zanayn. CocTaBieHHE aITOPUTMOB U IIPOIPaMM C
UCII0JIb30BAaHUEM BETBJICHUM, IUKIIOB U BCIIOMOTaTEIbHBIX aJTOPUTMOB JJIs
yIPaBJIECHUS UCTIOTHUTENIEM WU APYTUMH UCTIOJTHUTEISIMU

3.2

Tabnuunbie BennyuHbl (MaccuBbl). OqHoMepHbIe MaccuBbl. COCTaBlIeHUE |
OTJIaJlka TIpPOrpamMM, peaJu3yIIUX TUIOBBIC AJITOPUTMBI 00paOOTKU
OJTHOMEPHBIX  YHCJIOBBIX  MAacCHMBOB, Ha  OJHOM W3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IIkonbHbIN
ANTOpUTMHYECKUN S3BIK): 3aMOJTHEHHWE YUCIOBOTO MAacCHBa CIyYalHBIMU
YuCclaMH, B COOTBETCTBUU C (OPMYJON WJIM TIIyTeM BBOJA YHCEII,
HAXOXJICHHE CYMMBI AJIEMEHTOB MAaCCHBA, JIMHCHHBIM IMOWCK 3aJJaHHOTO
3HAQYCHUS] B MAcCHBE, TMOJICUET 3JIEMEHTOB MACCHUBa, YJOBJIETBOPSIOIMINX
3aIaHHOMY YCJIOBHIO, HAaXOXJEHWE MHUHUMAJIBHOTO (MaKCUMAaJbHOTIO)
anemMeHTa MaccuBa. CopTUpOBKa MaccuBa

3.3

O6pa60TI<a IMIOTOKAa OJAaHHBIX: BBIYHUCJICHUC KOJINYCCTBA, CYMMBbI, CPCIAHCTO
apI/I(l)MCTI/ILICCKOFO, MHWHHUMAJIBHOTO 1 MAaKCUMAJIbBHOI'O 3HAYCHUA JICMCHTOB
MoCJICAOBATCIBbHOCTH, YAOBJICTBOPAIOININX 3daTAHHOMY YCJIIOBHUIO

3.4

VYpasnenne. Curnan. O0paTtHas cBsi3b. [lonydeHue curHaios oT nudpoBbIX
IaTYUKOB (KacaHUs, pPACCTOSHUSA, CBETa, 3Byka W Jpyroro). I[lpumepst
UCIIOJIb30BaHMUS TMPUHINNA OOpaTHOM CBSI3M B CUCTEMAax YIPaBJICHUS
TEXHUYECKUMHU YCTPOMCTBaAMHU, B TOM 4Hcie B poOoTorexHuke. [Ipumepsl
pOOOTH3MPOBAHHBIX CHUCTEM  (CHCTEMa  yINpaBlIeHUsS  JBUKECHUEM B
TPAHCTIOPTHOM CUCTEME, CBapoyHas JHUS aBTO3aBOJIA,
aBTOMATU3WPOBAHHOE YIIPaBJICHUE OTOTNICHUEM JIOMa, aBTOHOMHAsI CUCTEMA
yIPaBIEHUS TPAHCIIOPTHBIM CPEJICTBOM U APYTUE CUCTEMBI)

NudopmanioHHbie TEXHOIOTUU

4.1

[lonsitue 00 »SieKTpoHHBIX Tabmunax. Tumbl JaHHBIX B sSYeiKax
ANEKTPOHHON Tabmuikl. PemaktupoBanue u ¢opMatupoBaHue TaOIHII.
Berpoennsie QyHKIMM Uil MOMCKa MaKCHMyMa, MHUHUMYMa, CYMMBI U
cpennero apudpmernyeckoro. CopTUpPOBKAa JaHHBIX B  BBIACICHHOM
nuanaszone. IlocTtpoenne auarpamm (rUCTOrpaMma, KpyroBasi IuarpaMmma,
TOYEUHas Auarpamma). Beibop Tumna quarpaMmbl

4.2

IIpeobpazosanue hopmyir npu konupoBannn. OTHOCHTENIbHAS, A0COTIOTHAS
Y CMEIIIaHHAs aJipecanus

4.3

VYcnoBHbIE BBIYMCICHHS B 3JIEKTPOHHBIX Tabmaunax. CyMMHpOBaHUE U
MOACYET 3HAYEHUW, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. OOpaboTka
0oJIbIIMX HAOOPOB JAaHHBIX. UMCIEHHOE MOJEIHUPOBAHUE B 3JIEKTPOHHBIX
Ta0IMIax
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4.4

Ponb nH(OpMaIIMOHHBIX TEXHOJIOTHUI B pa3BUTHU SKOHOMUKH MUPA, CTPAHBI,
pernona. OTKpbITEIE 00pa3oBaTenbHble pecypebl. IIpodeccun, cBa3anuble C
nHpOpMATUKON W HMHMOPMALMOHHBIMU TEXHOJOTUAMM: BeO-au3aiHep,
OPOrPaMMHUCT, Pa3pabOTYUK MOOWIBHBIX MPWIOKEHUH, TECTUPOBIIUK,
apXUTEKTOP MPOTrPaMMHOr0 00€CTeUeHus1, CIEHUATNUCT 110 aHAINU3Y TAHHbIX,
CUCTEMHBIN aIMUHUCTPATOP
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IEPEYEHB (KOIUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOMN
ITPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OFPA30BAHUS 1 DJIEMEHTOB
COJIEP)KAHMS IO UTHOOPMATHUKE

J171st mpoBeieHHsI OCHOBHOT'O TOCYJJapCTBEHHOT0 3K3aMeHa 1o uHdopmatuke (OI'D
1o MH(OpMATHKE) UCTIOIB3YyETCs NepeueHb (KOAUPUKATOP) MPOBEPAEMbIX TPEOOBAHUMN K
pe3yabpTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTeNbHOW NMpPOrpamMMbl OCHOBHOT'O OOLIETrO
00pa30BaHUs U MIEMEHTOB COACPKAHMSL.

IIposepsiembie HAa OI'D mo nHpopmaTuke TPeOOBAHUA K pe3yJibTAaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yabTaTaM 0a30BOTO
IPOBEPSEMOTO YPOBHSI OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI
TpeOOBaHUS OCHOBHOT'O 00111er0 00pa3oBanus Ha ocHoBe ®I'OC

1 3HaTh (MOHUMATBh)

11 Bnagenue OCHOBHBIMM TOHATHSMHU: HH(pOpMalusg, Tepenaya,
XpaHeHue u 00paboTka uHPOPMAIUH, aJTOPUTM, MOAENb, [UPPOBOM
MPOJYKT U UX UCTIOJB30BAHKE ISl PEIICHUS yYeOHBIX U IPAKTUYECKUX
3a/a4y

1.2 Brnagenne moOHSATHSIMU: BBICKAa3bIBaHME, JIOTHYECKas OMEpalus,
JIOTUYECKOE BBIPAKEHUE

2 YmeTb

2.1 YMeHue omnepupoBaTh €IMHUIIAMH H3MEpPEHUs HHQPOPMAIMOHHOTO
o0BeMa 1 CKOPOCTH TIepeiaun JaHHBIX

2.2 YMeHue 3ammchiBaTh W CpaBHHBaTh Iieiabie umcia ot 0 mo 1024
B Pa3JMYHBIX MO3UIIMOHHBIX CHCTEMaX CUMCIICHHUS C OCHOBAHUSMH 2,
8, 16, BBIMOTHATH apr(PpMETHISCKIE OTICPAIIMH HAJl HUMU

2.3 YMeHHe KOIUpOBaTh M JEKOJUPOBATH COOOIIECHUS IO 3aJJaHHBIM
npaBWIaM; TOHUMaHWE OCHOBHBIX TPUHIIUIIOB  KOAMUPOBAHUS
UHGOPMAINH PA3IMYHON MPUPOJIBI: TEKCTOBOM, rpaduIecKoil, ayano

2.4 YMeHre 3amuchiBaTh JIOTHYECKHE BBIPAKECHUS C WCIOJIb30BAHHEM
TU3BIOHKIIMN, KOHBIOHKIIUU W OTPUIIAHHS, OMPEIEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUN, €CITU W3BECTHBI 3HAYCHHS] WCTHHHOCTH
BXOJISAINIUX B HETO TIEPEMEHHBIX, CTPOUTH TAOIUI[BI UCTHHHOCTU LIS
JIOTUYECKUX BBIPAKCHUHN; 3aMUCHIBATh JIOTUYECKUE BHIPAKEHUS Ha
U3y9aeMOM SI3bIKE TPOTrPAMMHUPOBAHHUS
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2.5

YMeHne CcoCTaBisATh, BBINOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE
HECJIOXKHBIE  QITOPUTMBl  JUJISl  YOpPaBICHUS  HUCIIOJTHUTEIAMU
(Uepenamka, YepTe:xkHUK W JApYrue); co37aBaTh M OTJIAXUBATh
IpOrpaMMbl Ha OJJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[Mackans, Java, C#, IlkonpHbll AnropurMudeckuii  S3bIK),
peanu3yromre HECI0KHbIE aJIrOPUTMbI 00paOOTKU YMCIIOBBIX JAHHBIX
C UCIOJIb30BAHUEM IIMKIIOB M BETBIICHUW; YMEHUE pa3OuBaTh 3a7a4u
Ha M0/A33J]a4M, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHbBIE U BBIPAKECHUS
pa3IUYHBIX  TUMOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJBHBIX);
AQHAJM3UPOBATH IMPEJIOKEHHBIA aITOPUTM, OINPENEATh, KaKHe
pe3yNbTaThl BO3MOXXHBI TPU  33aJlaHHOM MHOKECTBE HCXOAHBIX
3HAYCHUU

2.6

VYMenue 3anucath Ha H3y4acMOM 3BIKC IIPOTpaMMHUPOBAHUA
AJITOPUTMBI IIPOBCPKU ACITIUMOCTU OJHOIO HECJIOT0 YHCJIa Ha OPYIroc,
IMPOBCPKHU HATYPAJIIBHOTO YHCJIAa Ha IMPOCTOTY, BBIACICHUA III/I(I)p n3
HAaTypaJbHOI'O 4YuCJIa, IIOUCK MAKCMMyMOB, MHHUMYMOB, CYMMBbI
YHUCJIOBOM ITOCJICO0OBATCIIBHOCTH

2.7

Brnanenne yMeHneM OpUEHTHPOBATHCS B HEPAPXUUYECKOU CTPYKTYpE
daiinoBoit cuctemsl, paboTaTh ¢ (pailIoBOM CUCTEMOM MEPCOHATIBHOTO
KOMIIBIOTEpAa C HCIMOJNb30BaHUEM rpaduueckoro uHTepdeiica,
a UMEHHO: C03/1aBaTh, KOMMPOBATh, IEPEMEIIATh, IEPEUMEHOBBIBATD,
yIasiTh U apXUBUPOBATH (HaIIbl U KaTAJIOTH

2.8

Bnajenne yMeHUSMU ¥ HaBBIKAMH HCIIOJIB30BaHUS WH()OPMAIIMOHHBIX
M KOMMYHUKAITMOHHBIX TEXHOJOTMHA JUIS T[IOMCKAa, XpaHEHHUS,
00paboTKH U Mepelaur U aHalli3a Pa3IuIHbIX BHI0B HHGOPMAITUU

2.9

YMeHune BhIOMpaTh CIIOCO0 MPECTaBICHHUS TaHHBIX B COOTBETCTBUHU C
IIOCTABJICHHOM 3ajadeii (TaOJuIbl, CXeMbl, IpaUKH, JUArPaMMBbI) C
UCIIOJIb30BAaHMEM  COOTBETCTBYIOIIMX  IPOrPAMMHBIX  CPEJICTB
00pabOTKH JTAaHHBIX

2.10

YMmenune ¢dopmanuzoBaTh U CTPYKTYPUPOBaTh HH(OpMaIuio,
UCIIONB3Ysl  DJICKTPOHHBIC TAONMIBI JJI1  OOpabOTKH, aHaM3a
¥ BHU3yaJM3allMM YHUCJOBBIX JAHHBIX, B TOM YHCJI€ C BBIJCICHUEM
nyana3oHa TaOJMIBI M YINOPSAJOYUBAHHEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHHE NMPUMEHSATH B 3JICKTPOHHBIX TaOIHIIaX (GOPMYJIBI
JUII  PacdyeToB C  HKCIOJB30BAHWEM  BCTPOCHHBIX  (DYHKIIHH,
a0COTIOTHOM, OTHOCUTENIBHOM, CMEIIIAaHHOM aJipecaliiy; UCT0JIb30BaTh
3JIEKTPOHHBIE TAOIUIIBI JJIsl YMCICHHOTO MOACIMPOBAHUS B MPOCTHIX
3a7a4ax U3 pa3HbIX IPEAMETHBIX 00IacTel
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IlepedeHsb 3j1eMEeHTOB coAepKaHus, NpoBepsaeMbIx HA OI'D mo nHpopmaTuke

Kon

[IpoBepsieMblii DJIEMEHT COAEPKAHUS

1

Hudposast rpaMOTHOCTh

11

Qaiinet 1 manku (katanoru). IIpuHIUNBL MOCTpOoeHUS (HAMIIOBBIX CHUCTEM.
[Tonnoe umsa daiina (nmanku). Ilyte k ¢aitny (manke). Pabora ¢ daitnamu
U KaTaJloraMH CPEJICTBAMH ONEPALMOHHON CUCTEMBI: CO3/IJaHUE, KOIUPOBAHUE,
nepeMelleHyue, nepeuMeHoBaHue U yaaineHue (ailyioB U manok (Karajaoros).
Tunsl ¢aiinos. CpoiictBa Qaitnos. Painosblii mMeHemkep. Ilouck daitnos
CpelICTBAMHU OTEPAIIMOHHON CUCTEMBI

1.2

O06beauHeHne KoMnbOTepoB B ceThb. CeTh MHTEpHET. BeO-cTpanuiia, BeO-caiT.
CrtpykTypa anapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. [louck
uH(OpPMAIIMH 1O KJITFOYEBBIM CJIOBaM M TI0 H300PaKEHHUIO.

JlocToBepHOCTHh HHpOPMAIIUHU, TTOTy4YeHHOU 3 HTepHeTa.

IP-anpeca y3noB. CeTreBoe XxpaHEeHHE JaHHBIX

TeopeTnueckue 0OCHOBBI UHPOPMATUKU

2.1

JIMCKpETHOCTh JTaHHBIX. BO3MOXHOCTH ONMHCAHUS HEMPEPHIBHBIX OOBEKTOB U
IIPOIIECCOB C TTIOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHocTh andabuta. JBouunsiii andasur. KoaudecTo
BCEBO3MOXHBIX CJIOB (KOAOBBIX KOMOWHAIMI) (UKCUPOBAHHOW JJIMHBI B
nBonyHoMm andasure. [IpeoOpazoBanue mr00oro andaBuTa K JABOUYHOMY.
KonuuectBo pa3nuyHbiX cIOB  (UKCUPOBAHHOW JJUHBI B  aidaBute
OIPEJICIIEHHON MOIIIHOCTH.

KogupoBanue cumMBONIOB OfHOTO ajndaBUTa C TOMOIIBIO KOJOBBIX CJIOB
B Ipyrom andaBuTe, KOAOBas TabIuIa, JeKOIUPOBAHHE.

Konuposanue texctoB. PaBHoMepHbIN ko1 HepaBHOMepHBIN Koa. KogupoBka
ASCII. Bocemubutasie komupoBku. [lonstue o xommpoBkax UNICODE.
JlexogupoBanue  cOOOIIEHWH €  HMCHOJB30BAaHHEM  PAaBHOMEPHOTO H
HEpaBHOMEPHOTO Koja. MHpopMannoHHbIii 00beM TEeKCTa

2.2

NudopmanmorHsii 00beM JaHHBIX. BUT — MUHMMAaIbHAS ¢IMHUIIA KOJINYECTBA
uH(OpMaMK — JIBOWYHBIN pa3psa. EquHunbl u3MepeHus nHGOPMAITMOHHOTO
oObeMa JaHHBIX. but, 6alT, kMIo0anuT, MmeradaiT, ruradamrT.

CxopocTh nepeiaun JaHHBIX. EJUHUITBI CKOPOCTH NIepeiaun JaHHBIX

2.3

KonupoBanue 1Bera. IlseroBeie Momenun. Mogens RGB. [I'myGuna
koaupoBanus. [lanmuTpa.

PactpoBoe u BekTOpHOE TpeacTaBicHUEe u300pakeHwit. Ilukcenb. Ornenka
nHpopMallMOHHOTO o0bemMa TpauUUecKUX JaHHBIX [JIsi  PacTpPOBOrO
M300paKEeHUS
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2.4

Koauposanue 3Byka. Pa3psnHocTs 1 yactora 3amucu. KonmdecTBo kaHaIOB
3aIlUCH.

OneHka KOJMYECTBEHHBIX MAapaMETPOB, CBSA3AHHBIX C IMPEICTaBICHUEM
U XpaHEHUEM 3BYKOBBIX (hailsioB

2.5

Hemno3uimonHkle 1 MO3UIMOHHBIE CUCTEMBbI cunciienus. Andabut. OCHOBaHUE.
Pa3sepuyTas dopma 3anucu uncna. [lepeBoa B AECATUYHYIO CUCTEMY YHCEN,
3alMCaHHBIX B IPYTUX CUCTEMaX CUUCIIEHHUS.

Pumckast cucteMa cuuciaeHus

2.6

JIBonuHas cucteMa cuucieHus. [lepeBon nensix uncen B npeaenax ot 0 qo 1024
B JBOMYHYIO CHCTEMY CYHCJICHHS. BocCbMepHYHas CHUCTeMa CYHCIICHUS.
[lepeBox umcen W3 BOCBMEPUYHOW CHCTEMBI B JBOMYHYIO U JICCSITHYHYIO
cucteMbl u oOpartHo. IllecTHaanaTepuuHas cucrema cuuciacHus. llepeBon
YUCeJI W3 IICCTHAANATCPUYHON CHUCTEMBI B JIBOUYHYIO, BOCBMEPHUHYIO W
JECATUIHYIO CHCTEMBI U 00paTHO.

ApudmeTnyeckre ornepanyy B JBOUYHON CHCTEME CUYNCIICHUS

2.7

Jlorndyeckue  BbICKa3blBaHUs. Jlormyeckue  3HAYEHUS  BBICKA3bIBAHUM.
DJIeMEHTAapHbIE M COCTaBHbIE BbICKa3bIBaHUA. Jlormueckue omnepaiuu:
«» (KOHBIOHKIHUA, JIOTUYECKOE YMHOXKEHHE), «WIn» (OU3BIOHKIIUA,
JOTUYECKOE CIIOKEHME), «He» (Joruueckoe otpuuanue). llpuopurer
Joruyeckux onepanui. OnpeneneHrne MICTHHHOCTA COCTABHOTO BbICKA3bIBaHUS,
€CJIM W3BECTHBl 3HAYEHUS HMCTUHHOCTU BXOISIIMX B HErO0 3JIEMEHTApPHBIX
BbICKa3bIBaHMil. Jlornueckue BolpakeHus. IIpaBuiia 3amucu  JTIOTMYECKUX
BbIpakeHUi. [TocTpoeHne TaOIUI ICTUHHOCTH JJOTUUECKUX BBIPAKCHUH

2.8

Jlornueckue 31eMEHThI. 3HAKOMCTBO C JJOTMYECKUMU OCHOBaMU KOMIIBOTCPA

2.9

HenpepbiBHble U auckpeTHble Monaenu. Mmurtanronusie moxaenu. Urposbie
mozaenu. OreHka ageKBaTHOCTH MOJEIH MOJIEIUPYEMOMY OOBEKTY U IENISIM
MOJICJIMPOBAHUS

2.10

Tabnuunsie monenu. Tabnuia kak mpeIcTaBIeHne OTHOIICHHUS.
bazer mannbix. OTOOp B TabnMile CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY
YCIJIOBHIO

2.11

I'pad. Bepmmna, pebpo, myrs. OpHEHTHPOBAHHBIE W HEOPHUEHTUPOBAHHBIC
rpadsr. Jlnmuna (Bec) peOpa. BecoBas marpuma rpada. [nuaa mytd Mexmy
BepmmHamu rpada. [Touck ontumansHOTO MyTH B rpade. HavanbHas BepmmHa
(MCTOYHWK) ¥ KOHEYHAas BepIIMHA (CTOK) B OPHUEHTHPOBAHHOM Tpade.
Boluncnenue koinuecTBa myTell B HANPaBICHHOM allUKINYECKOM Ipade

2.12

Hepeso. Kopens, BepinHa (y3en), JJUCT, peOpo (ayra) nepesa. Beicora nepesa.
[Mognepeso. Ilpumepsl wucnonb3oBaHus jaepeBbeB. [lepebop BapuUaHTOB C
MIOMOIIBIO JIepeBa
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ANTOpPUTMBI U IPOrPAMMUPOBAHUE

3.1

CaoiicTBa anroputma. CriocoObl 3aMUcu aaropuT™Ma (CIOBECHBIN, B BUJI€ OJIOK-
CXEMBbI, IPOrpaMma).

CocraBiieHHE QAITOPUTMOB U ITPOTPAMM C MCIOJIb30BAHUEM BETBIICHHM, [IUKIOB
U BCIIOMOTaTEJIbHBIX AJTOPUTMOB JUIsl yopaBiieHus ucnonnureneM (Pobor,
Yepenamka, YepTe:KHUK U Apyrue). BpiMoaHeHHE alropuTMOB BPYUYHYIO U
Ha KOMIIBIOTEPE

3.2

Azpik nporpammupoBanus (Python, C++, Ilackans, Java, C#, lllkonbHbIit
AnroputMudeckuit S3bIk).

CucremMa mNpoOrpaMMHUpPOBAaHUS: PEAAKTOP TEKCTa MPOrpamm, TPaHCISTOD,
OTJIQYUK.

[lepemennasi: tum, uMmsd, 3HaueHue. llenble, BelleCTBEHHbIE U CHUMBOJIbHBIE
NEpEeMEHHBIE.

Oneparop mpucBanBaHus. Apu]PMETHYECKHE BBIPAKEHHS M TOPSIOK HX
BblunciaeHus. Onepanuu ¢ [EeJbIMH YUCIAMH: LEJOYUCICHHOE JeJICHHE,
OCTaTOK OT JICJICHUSI.

BerBnenus. CocraBHble yClOBHUS (3alMCh JIOTMYECKUX BBbIPAKEHUHN Ha
U3y4yaeMOM  S3bIKE  IporpaMMmupoBaHus). HaxoxneHue  MUHHMyMa H
MakCcuMyMma W3 JBYX, TPE€X WU 4YeTblpex uwucell. PemieHue KBagpaTHOTO
YPaBHEHUS, HIMEIOIETO BEUIECTBEHHBIE KOPHHU.

Huki ¢ yenoBueM. Anroput™M EBKitnza st HaX0KIeHUST HAMOOIBIIETro 0011Iero
JeNUTENs ABYX HATYpalbHBIX unces. Pazouenue 3anucu HaTypaJibHOTO YHCIIa B
MO3UIIMOHHONW CHCTEME C OCHOBaHMEM, MeEHbIIMM wiu paBHbM 10, Ha
OTJIeJIbHBIE ITU(PHI.

[ukn ¢ nepeMeHHON. ANTOPUTMBI TPOBEPKH IEIIUMOCTH OJTHOTO IIEJI0T0 YHCIIa
Ha JpYroe, NpOBEPKH HATYPAIBHOTO YKCIIA HA IPOCTOTY

3.3

O6paboTka CHMBOJIBHBIX JaHHBIX. CUMBOJIbBHBIE (CTPOKOBBHIE) IEPEMEHHBIC.
[TocumBonbHas oOpaboTka cTpok. [lojcder YacTOTHI TOSIBICHHS CHUMBOJIA
B cTpoke. BeTpoenusie pyHKIMU 111 00pabOTKU CTPOK

3.4

Onpenenenrne BO3MOXKHBIX PE3yJIbTAaTOB pPaldOTHl alroOpuTMa TMPU JTAHHOM
MHOKECTBE BXOJIHBIX JAHHBIX, ONPEACICHUE BO3MOXHBIX BXOIHBIX HAHHBIX,
MPUBOIAIIMX K JAHHOMY PE3YIbTaTy

3.5

Tabnuunsle BenmumHbl (MaccuBbl). OgHOMEpHBIE MaccuBBl. COCTaBICHUE H
OTJIaJIKa MPOrpamMM, PpPEAIU3YIOIIUX THUIOBBIE AJITOPUTMBI  00PaOOTKHU
OJIHOMEPHBIX YHUCJIOBBIX MaCCHUBOB, Ha OJTHOM U3 SI3bIKOB MPOTrPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkombHbIH AnroputMuyecKuil SI3bIK):
3al0JIHEHHE YKCIIOBOIO MacCHBa CIIy4YalHbIMU YHUCIAMU, B COOTBETCTBUU C
dbopmynol UK MyTeM BBOJIa YKCEII, HAXOXKIEHUE CYMMbI 3JIEMEHTOB MAacCHUBA,
JUHEWHBIA TOWCK 3aJIaHHOTO 3HAYEHHMS] B MAacCUBE, MOJACYET 3JIEMEHTOB
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MacCHBa,  YAOBIETBOPSIOUIMX  33JaHHOMY  YCIOBUIO,  HAXOXJEHUE
MHUHHMAaIbHOTO (MaKCUMaJILHOT0) 3JeMeHTa MaccuBa. COpTHUpOBKAa MacCHBa.
O6paboTka MOTOKAa JAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apupMEeTHUYECKOTO, MUHUMAJIBHOTO M MAaKCUMAaJIbHOTO 3HAYEHUS SJIEMEHTOB
NOCJIEIOBATENIbHOCTH, YIOBIETBOPSAIOIINX 3aIaHHOMY YCIOBHIO

3.6

VYnopasnenune. Curnan. O6patHast cBsi3b. [lonyyenue curHaiaoB oT HU(POBBIX
JAaTYUKOB (HampuMep, KacaHusl, pacCTOSHMs, CBeTa, 3Byka). llpumepsl
UCIIOJIb30BaHUS TMpPHUHLIMIA OOpaTHOM CBSI3W B CUCTEMax yINpaBJICHUSA
TEXHUYECKUMHU yCTPOMCTBAMU C TIOMOUIBIO JaTYMKOB, B TOM YHCIE
B pOOOTOTEXHUKE

HNupopmaniioHHble TEXHOJIOTUU

4.1

TexcToBbIE JOKYMEHTBI M WX CTPYKTypHbIE B3JEMEHTHhI (CTpaHula, ad3arl,
CTpOKa, CJIOBO, CUMBOII).

TexcToBBIM mpollecCCOp — HWHCTPYMEHT CO3JaHusl, pEAAKTUPOBAHUS U
¢dopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenakTupoBaHHe TEKCTa.
CaotictBa cumBoioB. pudt. Tunbsr mpudroB (pybieHble, ¢ 3acedykamu,
MoHomupuHHbIE). [lonyxkupHoe u KypcuBHOe HauepTanue. CBoiicTBa ab3aleB:
rpaHuIbl, a03allHbIM OTCTYII, MHTEPBaJ, BblpaBHUBaHUE. [lapaMeTpbl cTpaHUILIBL.
CruneBoe ¢popMaTUpOBaHUE.

CrpykrypupoBaHue HHQOpPMAIMM C IOMOULIbIO CIHUCKOB W  TaOJIMIL.
MHuoroypoBHeBble ciucky. [loOaBieHre TaOInLl B TEKCTOBBIE JOKYMEHTHI.
BceraBka m3o0pakeHuil B TEKCTOBbIE JOKYMeHThl. OOTekaHue H300pakeHuit
TeKCTOM. BxiltoueHre B TEKCTOBBIN JOKYMEHT AUarpaMM, (opmyii, HyMepaluuu
CTpaHUL], KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIE€MEHTOB

4.2

PactpoBeie pucynku. Mcmons3oBanue rpamuaecKux MpUMHTHBOB.

Onepanuu peakTUPOBaHUS TpapUUECKUX 00BEKTOB, B TOM YHUCJE ITU(POBBIX
dotorpaduii: m3mMeHeHue pasmepa, oOpe3ka, MOBOPOT, OTpakKeHUE, padoTta
¢ obnactamu (BbIJIEJICHUE, KOMMPOBAHKE, 3aJIUBKA [IBETOM ), KOPPEKITUS IIBETA,
SPKOCTH ¥ KOHTPACTHOCTH.

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeICTBaMH TEKCTOBOTO IMpoOIleccopa WIHM JIPYTUX MmporpamMm (TPUIIOKEHHH ).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

4.3

IToaroToBka MynbTUMEAUNHBIX Npe3eHTaruid. Cnaiia. /JloGaBieHue Ha cliaiija
TeKCTa U u300paxeHuil. Pabota ¢ HECKOJIBLKUMHU CJIaiaMH.
JloGaBneHne Ha caii ayInoOBU3yalbHBIX JaHHBIX. AHIMaIus. [ unepcchuiku

4.4

Tumbl maHHBIX B sS4YEHKaxX OJJICKTPOHHOW TaOnuibl. PemakTtupoBaHue
u popmarrpoBanue Tabnuil. BecTpoeHHble PyHKIMM AJIS TOMCKA MaKCUMyMa,
MHHUMYMa, CYMMBbI U cpeaHero apudmernydeckoro. COpTUpOBKa IaHHBIX B
BbIJIeJICHHOM auariazone. [loctpoenune aumarpamm (rucrorpamma, Kpyromas
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auarpaMMa, TodeuHasl quarpaMma). Beioop Trma quarpaMel.
[IpeobpazoBanue hopmyn npu konupoBanuu. OTHOCUTENbHAS, aOCOMIOTHAS
Y CMEIlIaHHas aJpecarus

4.5

VY cOBHBIE BBIYUCIICHHS B 3JIEKTPOHHBIX TaOnumax. CyMMHpPOBAaHUE U TIOJICYCT
3HAQ4YCeHUH, OTBEYAIONIUX 3aJlaHHOMY yciaoBHIO. OOpaboTka O0IpIINX HAOOPOB
JTaHHBIX. YUCICHHOE MOACIIUPOBAHUE B DJICKTPOHHBIX TAOJIAIIaX
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