Koaudgukarop npoBepsieMbIX TpeOOBaHMI K pe3yJibTaTaM OCBOCHUSA
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa30BaHus U

3JIEMEHTOB COA€EPIKAHUS N0 HH(POPMATHKE

Tabmuma 12
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl
(7 xnacc)
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IPOBEPSAEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero 00pa3oBaHUs
pe3ynbTaTta
1 ITo Teme «l{udpoBasi r(paMOTHOCTHY

1.1 [TosicHATH Ha MPUMEPAX CMBICH MOHATUN «HHPOPMAIUL», «HHPOPMAIIHOHHBII
nporeccy», «o0padboTka HHPOPMALIUNY, «XpaHEHHE WH(POpMAIHNY, «TIepeaada
uHpopmaum»

1.2 [IpuBOaUTH MpUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Iepeladu
uH(pOpMAIINU, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTCPUCTHKU

1.3 [Tony4arh 1 HCIIONB30BaTh MHPOPMAIIUIO O XaPAKTEPUCTUKAX MEPCOHATBHOTO
KOMIIBIOTEpPAa M €T0 OCHOBHBIX 3JIeMEHTaX (IIPOLeccop, ONepaTuBHAS MaMSITh,
JIOJTOBPEMEHHAS TAaMSITh, YCTPOCTBA BBOJIA - BEIBOJIA)

1.4 COOTHOCUTH XapaKTEPUCTUKH KOMIIBIOTEPA C 3a/ladaMM, PELIaeMbIMU C €ro
MIOMOIIbIO

1.5 OpueHTUpOBaTbCS B HEpPApXUYECKOW CTpPYKType (haiiioBol  CHUCTEMBI
(3amuceIBaTh mojiHOe WMs daina (karamora), myTh K (aiiny (Karajaory) 1o
UMEIOIIEMYCs OTIMCAHUIO ¢aiinoBoit CTPYKTYpBI HEKOTOPOTO
WH()OPMAITMOHHOTO HOCHUTEJIS)

1.6 PaGotate ¢  (¢ailoBoif  cuUCTEMOl NEpCOHAIBHOTO  KOMIbIOTEpA C
UCTIONb30BaHUEeM rpaduueckoro uHTepdeiica: co3gaBath (KOMUPOBATh,
nepeMeniaTh, IepeMMEHOBBIBATh, YIAIATh U apXUBUPOBAThH (hailiIbl U KaTalorH,
WCIIOJIb30BaTh AHTUBUPYCHYIO ITPOTPAMMY)

1.7 Uckats nndopmarnuio B IHTepHETE (B TOM YHCIIE MO KIIFOUYEBBIM CIIOBaM, IO
U300paXEHHUI0), KPUTHYECKH OTHOCUTHCA K HaWAEHHON HH(OpMaINH,
OCO3HABaTh OMACHOCTH Ui JIMYHOCTH H OOIIEeCTBA PacHpOCTPAHEHUS
BPENOHOCHON  uH(poOpManuu, B TOM  YHUCIE€  DJKCTPEMHUCTCKOTO H
TEPPOPUCTUIECKOTO XapaKTepa

1.8 [Tonnmath CTPYKTYpY aJipecoB BeO-pecypcoB

1.9 Hcnonmp30BaTh COBpEMEHHBIC CEPBUCH MHTEPHET-KOMMYHHUKAITHIA

1.10 ColOmronaTe TpeboBaHUST 0€30MAaCHON ASKCIUTyaTallid TEXHUYECKUX CPEICTB

UH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH, cOOII0aTh CEeTeBOM
STUKET, 0a30Bble HOPMbI MH(POPMAIMOHHON 3TUKM W TpaBa IMpH padoTe c
OpUIOKEHUSMH Ha JIOObIX ycTpoiictBax M B IHTepHeTe, BbIOMpaTh
Oe30MacHbIe CTpaTeTruyu MOBEIEHUS B CETH




1.11

[TpumensTb MeToabl NPOGUIAKTUKKA HETATUBHOTO  BJMSHHUS  CPENICTB
UHPOPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH Ha 370pPOBbE
MI0JIb30BATENS

2 [To Teme «TeopeTrueckue OCHOBBI HHPOPMATHUKI

2.1 KomupoBath ¥ JekoaMpoBaTh COOOIICHWST 10 3aJaHHBIM  IIPAaBHJIAM,
JEeMOHCTPUPOBATh  TMOHUMAHWE OCHOBHBIX  NPUHIUIIOB  KOJUPOBAHUS
uH(pOpMAIIMK Pa3InIHON TPUPOIBI (TEKCTOBOM, rpaduuecKoii, ayano-)

2.2 CpaBHUBATh JIMHBI COOOIICHWM, 3alUCAHHBIX B PA3JIMYHBIX al(aBHUTaX,
OIIEPHPOBATH CIMHHUIIAMH U3MEPEHUsS] HHPOPMAIIMOHHOTO 00beMa U CKOPOCTH
nepeaayn JaHHbBIX

2.3 OneHuBaTh W CpaBHUBATHh pa3Mepbl TEKCTOBBIX, TI'PapUUYECKUX, 3BYKOBBIX
¢aiinoB u Buacodaition

3 [To Teme «MHDOpPMAITMOHHBIE TEXHOJIOTHI
3.1 [IpencraBisTh pe3ysbTaThl CBOCH NEATEILHOCTH B BUIE CTPYKTYPHPOBAHHBIX

HITIOCTPHUPOBAHHBIX JOKYMCHTOB, MYJII)TI/IMGZII/II;'IHBIX HpGBGHTaHI/IfI

Tabmuuna 12.1

[TpoBepsiembie AyeMeHTHI coepkanus (7 Kiacc)

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

[{udpoBast rpaMOTHOCTH

11

Kommnbrotep - yHHBepcaabHOE BBIUMCIUTEIBHOE YCTPOWCTBO, padoTaroliee Io
nporpamme. THUIBI KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylnepKoMmbioTepbl. MoOunbHble  ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U MpaBuiia paboThl Ha KOMIIbIOTEPE

1.2

OCHOBHbIE KOMIIOHEHTBl ~KOMIIbIOTEpa M MX Ha3zHaueHue. IIponeccop.
OnepaTuBHasE M JOJITOBPEMEHHasi TaMsAThb. YCTPOWCTBA BBOJAa M BBIBOJA.
CeHCopHBII BBOJ, NaTYMKH MOOUIIBHBIX YCTPOWCTB, CpPelICTBA OMOMETPUYECKON
ayTeHTHUKAITIT

1.3

Ucropust pa3BuTHs KOMIIBIOTEPOB U TMporpaMMHOro obecnedeHus. [lokoneHus
KOMIIBIOTEPOB. CoBpeMeHHbIE  TEHJAEHLUUHU  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepxkomnbrotepsl. [lapamnensHbie BeuuciaeHus. IlepcoHanbHBIN KOMITBIOTED.
[Ipouieccop U ero xapakTEpUCTUKH (TAKTOBAas 4acTOTa, Pa3psAHOCTD).
OneparuBHas naMmsaTh. JloaroBpeMeHHasl MaMsTh. Y CTPOWCTBA BBOJA U BBIBOJA.
O0beM XpaHUMBIX JaHHBIX (OMEpaTUBHAS MAMATh KOMITbIOTEPA, KECTKUI AUCK U
TBEPJIOTEIbHBIA HAKOMUTENb, TMOCTOSHHAS MaMsATh CMapTdoHA) M CKOPOCTh
JIOCTyNa JUIsl pa3JIMYHbIX BUJOB HOCUTEIIEH

14

[IporpammHoe  obecrmeueHue KommbpioTepa. [IpukiamHoe  mporpammHoe
obecrieueHue. CucrtemHoe MPOTpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa MporpaMM M JaHHBIX. becruiatHele u
YCIIOBHO-O€CIUTaTHBIE TTporpamMmbl. CBOOOIHOE MPOTrpaMMHOE 00€CTICUCHHE




1.5

@aiinel 1 nanku (katanoru). Tumsl (aitmoB. CpoiicTBa QaiinoB. XapakTepHbIS
pa3Mepbl (paiiyioB pa3IMYHBIX TUIOB (CTpaHUIA TEKCTAa, AJICKTPOHHAs KHUTA,
dboTorpadus, 3anKCh NECHU, BUIACOKIIHII, IIOTHOMETPAXKHBIN (QUITHM)

1.6

[Tpuntunel moctpoenus ¢ainoBeix cucreMm. IlomHoe umsa aitna (mankw,
kartasiora). [1yTs x ¢aiiny (manke, kataaory)

1.7

@aiinoBblii MeHemKep. Pabora ¢ daitnamu u mankamu (KaTaJoramu): CO3/1aHue,
KONMPOBaHUE, TEepeMeIleHre, ePeMMEHOBaHNE U yAajeHue (aiijioB W Iarok
(xatamoroB). [Touck ¢aiinoB cpencTBaMu OMEPAIIIOHHON CHCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Hcnonn3oBanne [mporpaMm-apxXmuBaTopoB

1.9

KomnbloTepHble BUPYCHI U IpyrUe BpelOHOCHBIE mporpammbl. [IporpamMmer mms
3alllUThl OT BUPYCOB

1.10

OO0benuHeHne KOMIBIOTEpOB B ceTh. Cerh MHTEpHET. Bed-cTpanmia, BeO-caiT.
Crpyktypa anpecoB BeO-pecypcoB. bpayzep. IlouckoBbie cuctemsl. Ilouck
UHPOpPMALIUK TI0 KIIOYEBBIM CJIOBaM M 10 H300pakeHUto. JloCTOBEPHOCTH
uH(popMaluu, noaydeHHoi u3 Muarepuera

1.11

COBpeMeHHHe CCPBHCHI I/IHTepHeT'KOMMYHI/IKaL[I/Iﬁ

1.12

CereBoii aTHKET, 0a30BbIe HOPMBI HH()OPMALIMOHHOW 3TUKH U TIpaBa Ipu padoTe B
cetu Unrtepuer. Ctpareruu 6e3onacHoro noseaeHusi B Uurepuere

TeopeTnueckre 0CHOBbI HHPOPMATUKU

2.1

WNudopmanus - 0OAHO U3 OCHOBHBIX MOHITUN COBpeMeHHOH Hayku. MH)opmarms
KaK CBEJIEHUs, NpeJHa3HAYCHHbIE JJIS BOCHPUATHS YEJIOBEKOM, U MH(MOpMaIHs
KaK JIaHHbIE, KOTOpPbIE MOTYT OBITH 00pabOoTaHbl aBTOMATU3UPOBAHHON CUCTEMOM

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXHOCTH ONUCAHMSI HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO JHUCKPETHBIX AaHHBIX. MH(OpMalMoHHBIE MPOLECCHl -
IPOIIECCHI, CBSI3aHHBIE C XpaHEHHUEM, TPe0Opa3oBaHUEM U Nepeaueii TaHHbIX

2.3

CumBon. Angasut. MomHocTh angaButa. PazHooOpasue A3bIKOB U andaBUTOB.
EctectBenHble U (opManbHbIe S3bIKUA. AJ(aBUT TEKCTOB HAa PYCCKOM SI3BIKE.
JIBonuHsbIit andasut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOMHAIIHIA)
(GUKCUpOBaHHOW JIWMHBI B JABondHOM andasute. [IpeoOpazoBanme mr0060r0
aspaBuTa K 1BOMYHOMY. KOomMuecTBO pa3iauuHbIX 0B (PMKCUPOBAHHOM JIJIMHBI B
andaBUTe ONPeIeIEHHON MOIITHOCTH

2.4

KOHHpOBaHI/Ie CHUMBOJIOB OJJHOT'O aJ'ICbaBI/ITa C IOMOIIBIO KOAOBEIX CJIOB B APYIrOM
aJ'I(I)aBI/ITe, KoaoBas Ta6J'II/II_[a, JACKOOAUPOBAHUC

2.5

JIBonunsIit koa. [IpencTaBienne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBOUYHOM
andasute

2.6

NnpopmaninoHHslii 00beM JaHHBIX. BUT - MUHUMaNbHAs €IUHUIA KOJIUYECTBA
UH(pOpMaLIKK - IBOWYHBIN pa3psn. baiit, kunobaiitT, merabaiT, rurabait

2.7

CkopocTb niepejaun JaHHbIX. EMUHUIBI CKOPOCTH IIEpeaun NaHHbIX. MckaxkeHne
uH(pOpMalluu IpU nepeaayde




2.8

Konuposanue texcroB. PaBHoMepHbiii kon. HepaBHoMmepHbiii kon. KoaupoBka
ASCII. Bocemubutasie koaupoBku. Ilomsarue o kommpokax UNICODE.
JlekoqupoBaHue  COOOIIEHUII € HCHOJIB30BAHMEM  PAaBHOMEPHOIO U
HEpaBHOMEPHOTO Koja. MHpopManoHHbIH 00beM TEKCTa

2.9

O6mee npeacraBieHue 0 UGPOBOM MPEACTABICHUH ayJUOBU3YAIbHBIX U IPYTUX
HenpepbIBHBIX AaHHBIX. KonupoBanue 1Bera. [{BeToBrie Monenu. Moaens RGB.
['my6buna xoxupoBanus. [lanutpa

2.10

PactpoBoe u BekTOopHOE mpenactaBieHue uzoOpaxenuid. Ilukcens. Onenka
MH(POPMALIMOHHOT0 00beMa rpadMuecKuX JaHHbBIX AJIS1 paCTPOBOI0 U300paXKeHus
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KomupoBanue 3Byka. PaspanHocTs M wactora auckperusauuu. KosmyecTso
KaHajnoB 3anmucu. OICHKa KOJIMYECTBEHHBIX I1apaMETPOB, CBS3aHHBIX C
NpEeJCTaBICHUEM M XpaHECHHEM 3BYKOBBIX (hailioB

HNHupopMalinoHHbIE TEXHOJIOTUN

3.1

TekcToBBIE TOKYMEHTHI U UX CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHUIIA, a03all, CTPOKaA,
CJIOBO, CHUMBOJ)

3.2

TekcToBBIH mpoLeccOp - HUHCTPYMEHT CO3JIaHus, pPENAKTUPOBAHUS U
dbopmarupoBanus TekcToB. [IpaBuina Habopa TekcTa

3.3

PenaktupoBanne Tekcta. CBoiictBa cumBoinoB. Ilpudt. Tumer mpudron
(pyOsieHble, C 3aceykamMH, MOHOIIMpHUHHBIE). [lomykupHOe U KypCUBHOE
Hayeptanue. CBoiicTBa a03aleB: TpaHUIBI, a03alHBIA OTCTYI, WHTEPBAI,
BblpaBHHBaHue. CTUIeBOE (JOpMATUPOBAHUE

3.4

CtpykrypupoBanue uHGOpMAIMU C  TOMOIUIBI0  CIOHUCKOB W TaOJMII.
MHoroypoBHeBbIe cricKU. JloOaBieHre TaOIHI] B TEKCTOBBIE IOKYMEHTHI

3.5

BceraBka m3o0paxkeHuii B TEKCTOBbIE JOKYMEHTHl. OOTekaHue H300paKeHHi
TEKCTOM. BKilroueHue B TEKCTOBBIM JJOKYMEHT AuarpamMm U Gopmyi

3.6

[TapameTpsl cTpaHulbl, HyMmepanusi crpaHull. J[loOaBieHne B JOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIpoBepka mnpasonucanusd. PaccraHoBka mepeHOCOB. I'010COBON BBOJA TEKCTA.
OnTuueckoe pacrno3HaBaHue Tekcrta. KommnbloTepHslil nepeBo. Vcnonb3oBaHue
cepBucoB ceTn HTepHeT /11 00paboTKU TeKCTa

3.8

3HaKOMCTBO €  TpaMuUecCKUMH  peAakTopamMu. PacTpoBble  PHCYHKH.
Hcnonp3oBanue rpadpuyeckiux NpUMHUTHBOB

3.9

Ornepanuu peakTUPOBaHUs TpaPUIecKuXx OOBEKTOB, B TOM YHCIIE ITU(POBBIX
dororpaduii: m3MeHeHHe pa3mepa, oOpe3ka, MOBOPOT, OTpakeHHe, paborta ¢
obnactssMu (BBIICIICHHE, KOMMUPOBAaHWE, 3aJMBKa IIBETOM), KOPPEKIUs IBETA,
SAPKOCTU U KOHTPACTHOCTH

3.10

BexTopnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO TIpoIleccopa WM ApYrux mporpamm (mipuioxenuit). JloOaBrneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[TonroroBka MyJIbTHMEIUUHBIX mpe3eHTanuil. Cnaitn. JloOaBneHue Ha criaiin




TEKCTa 1 n300pakeHnid. PaboTa ¢ HECKOIBLKUMU ClTaiilaMu

3.12 Jlob6aBiieHne Ha claiij] ayTMOBU3YyaIbHBIX IAHHBIX. AHUMAIMs. | UIepcCchuIKn

Tabmuua 12.2

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeLHONM MPOTPAMMBI

(8 kimacc)
Kon [IpoBepsieMmble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTrO 00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3ynbTaTa

1 I[To Teme «TeopeTnueckue OCHOBBI HH(POPMATUKI

11 [losicHaTr Ha mOpuUMepax pas3audus MEXAY [O3UIIMOHHBIMU U
HEMO3HIIMOHHBIMHA CUCTEMaMM CUHCIICHHUS

1.2 3anuchiBaTh U CpaBHHMBaATh Iieibie yuciaa oT 0 mo 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CUCTEMaX CYUCIICHUS (C OCHOBaHMAMU 2, 8, 16), BBITIOIHITH
apudMeTHYECKHE OTepaIiuy HaJl HUMH

1.3 PackpbIBaTh CMBICI MOHSTHH «BBICKA3bIBAHUEY, «JIOTHYECKAS] ONEpaIusi»,
«JTOTHYECKOE BBIPAKEHUE)

14 3anuceiBaTh JIOTUYECKUE BBIPAXKEHUS C HUCIOJIB30BAHUEM IU3BIOHKIIUH,
KOHBIOHKIIUM W OTPUIAHUS, ONPEACIATh HUCTUHHOCTh JIOTHYECKUX
BBIPOKEHHM, €CIIM M3BECTHBI 3HAYCHUS MCTUHHOCTH BXOJSIIMX B HETO
MEPEMEHHBIX, CTPOUTH TaOJIUIIbI HCTUHHOCTHU IS JJOTHYECKUX BBIPAXKECHHIMA

2 ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHE

2.1 PackpriBaTh CMBICIT IOHATHUN «UCTIOJIHUTEIIbY, «aJITOPUTM», «IIPOTPAMMAa,
MOHUMAs PAa3HUILY MEXKAY YIOTPEeOJIeHHEM 3TUX TEPMUHOB B OOBIIEHHOU
peuu u B uHGOpMaTUKe

2.2 OnuceiBaTh aITOPUTM PEIIEHUs 3a/1a4d PA3IMYHBIMUA CIIOCOOAaMHU, B TOM
YHuCie B BUAC OJIOK-CXEMBI

2.3 CocTaBnATh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI C HCIOJIb30BAHWEM BETBJICHUW M IMKJIOB JUISl YIIPABIICHUS
HCTIOIHUTEIISIMA

2.4 Hcnonb30BaTh KOHCTAHTHI U MEPEMEHHbBIE PA3JIMYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKHUX, CHMBOJIBHBIX), a TakKKe CoOJIepKallhue UX BBIPAKCHHUS,
UCII0JIb30BaTh ONEPATOP MPUCBAUBAHUS

2.5 Hcnons3oBaTh MpH  pa3pabOTKe MporpamMM JIOTHYECKHE 3HAYCHHS,
OTIEPAIIMH W BBIPAKEHUS C HUMU

2.6 AHaMM3UPOBATh TMPEUIOKEHHBIE AJTOPUTMBI, B TOM YHCIIE ONPEIEISTh,
KaKue pe3ylbTaTbl BO3MOKHBI THpPH 33JaHHOM MHOECTBE HCXOJIHBIX
3HAYCHHI




2.7 CoznmaBaTh M OTJIAXKUBaTh MpPOrpaMMbl Ha OJHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IlkonbHbIii
AnroputMuyeckuil  S3bIK), peaTu3yIOIIMe HECIOXHbBIE  aJTOPUTMBI
00pabOTKM YMCIIOBBIX JaHHBIX C WCIIOIH30BAHUEM ITUKIIOB U BETBIICHUH, B
TOM YHCJIE PEaTU3YIOUINe MTPOBEPKY IEIMMOCTH OJHOTO LIEJIOro 4ucia Ha
JIpyToe, MPOBEPKY HATYPATBHOTO YMCIIa Ha MPOCTOTY, BBIICICHUS IU(D U3
HATYpaJIbHOTO YKCia

Tabmnuua 12.3

ITpoBepsieMble JIEMEHTHI coiep kaHus (8 Kitacc)

Kon IIpoBepsieMblii 2JIEMEHT CONEpKaAHUS
1 Teopernueckue 0OCHOBBI HH)OPMATHKH
11 Heno3unmoHnHele ¥ NO3ULMOHHBIE CUCTeMBbl cuucieHus. Andasur. OcHoBaHuE.

Pa3Bepuyrast ¢opma 3amucu umcna. IlepeBox B NECATHUHYIO CHUCTEMY YHCEN,
3allMCaHHBIX B IPYTUX CUCTEMAaX CUMCICHUS

1.2 PumMmckas cucrema cuucieHus

1.3 JlBonuHas cuctema cuncienus. IlepeBoy nenbix yucen B npeaenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY cuucieHus. BoceMepuunas cucrema cuucienus. [lepeson
Yrcel W3 BOCBMEPUYHOW CHCTEMbl B JBOUYHYIO U JIECATUYHYIO CHCTEMBI U
obpatno. IllecrHanuarepuynasi cucrema cuucienus. I[lepeBox umcen wu3
[IECTHAIIATEPUYHON CHUCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO M JECATHUYHYIO
CUCTEMBI M 00paTHO

1.4 ApudmeTnueckre onepaluy B ABOUYHONW CUCTEME CUHCIICHUS

15 Jlormueckme BBICKA3bIBAHUSL. Jlormdyeckne  3HAYCHHWS  BBICKA3LIBAHMI.
DJIEMEHTAapHbIE W COCTABHBIE BBICKA3bIBaHUA. Jlormueckue omnepamuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHE), «MIn» (IUIBIOHKIMS, JIOTHYECKOe
CIIOXKEHHE), «He» (Joruueckoe oTpuianue). [I[pHopuTeT TOruYecKux oreparmii.
Ornpezenienrie UICTUHHOCTH COCTABHOTO BHICKA3bIBAHUS MPU U3BECTHBIX 3HAUCHUSIX
MCTUHHOCTH BXOJAIIMX B HETO AJIEMEHTAPHBIX BbICKA3bIBAHUI

1.6 Jlornueckue BBIPAXKCHUA. HpaBI/IJIa 3allMCH JIOTHYCCKUX BBIpa)KeHHP'I. HOCTpOCHI/Ie
Ta6J'II/III HCTUHHOCTH JIOTHUYCCKUX BI)Ipa)KCHI/Iﬁ

1.7 Jloruueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMHM KOMIIBIOTCpa

2 AJNTOPUTMBI U TPOrPaMMHUPOBAHUE

2.1 [Tonsatue anroputma. McmoiaHUTENW aIrOpUTMOB. AJTOPUTM Kak IUIaH
yIpaBiIeHUS UCIIOTHUTEIEM

2.2 CgoiictBa anroputMa. CriocoObl 3amiMCH aropyuT™Ma (CIIOBECHBIN, B BHJIE OJIOK-
CXEMBI, POTrpaMma)

2.3 AnropurMuueckue KOHCTpyKuuu. KoHCTpyknus «cienoBaHue». JIMHENHHBIN
anroput™.  OrpaHWYeHHOCTh  JIMHEHHBIX  AJIrOPUTMOB:  HEBO3MOXHOCTH




npeayCMOTPETh 3aBUCUMOCTD IMOCICA0BATCIIBHOCTH BBIMTOJIHACMBIX ,Z[CI\/'ICTBI/II‘/'I oT
HCXOAHBIX JaHHBIX

2.4 KoHCTpyKIusi «BETBICHHME»: TMOJIHAS M HemojgHas Qopmbl. BreimonHenue u
HEBBINIOJHEHHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTh BbICKa3blBaHUs). [IpocTeie u
COCTaBHBIE YCIIOBUS

2.5 KoHCTpyKIMsl «IIOBTOPEHHE»: LUKIBI C 3aJaHHBIM YHCIOM IIOBTOPECHMM, C
YCIIOBUEM BBIIIOJIHEHNUS, C IEPEMEHHON LIUKJIIA

2.6 Pazpabotka 1 ¢GoOpMaNBHOTO UCHOJIHUTENS AITrOPUTMA, MPUBOMISIIETO K
TpeOyeMoMy pe3yibTaTy NpPU KOHKPETHBIX HCXOAHBIX JaHHbIX. Pa3paborka
HECIIOKHBIX ~aJTOPUTMOB C HCIOJIB30BAHMEM IIMKJIOB W BETBICHUH JUIA
yhnpaBjieHus  (OpPMaJIbHBIMU  MCIOJHUTEISIMU.  BBINONIHEHHE  alnropuTMOB
BPYUYHYIO U Ha KoMnbioTepe. CHHTaKCHUUYECKUE U JIoTndeckue omunoku. OTkassl

2.7 SAzpik  mporpammmupoBanus  (Python, C++, Java, C#, IlkonbHbIiA
Anroputmudeckuii  SI3pik). Cucrema NpOrpaMMHUpPOBAHUS: PENAKTOP TEKCTa
POTpPaMM, TPAHCISATOP, OTIATIHK

2.8 [lepemennas: tum, ums, 3HadeHue. llenble, BeIIECTBEHHBIE W CHUMBOJIbHBIC
NEpEMEHHbBIE
2.9 Omneparop mnpucBauBaHusl. ApudmeTuyecKkue BBIpaXKEHUS W TOPSIAOK HX

BBIYHCIICHUA. Onepaum/l C I CJIBIMH YUCJIaMHU: LHECIOYHCIICHHOEC ACICHUC, OCTATOK
OT OCJIICHMUA. HpOBepKa ACIIMMOCTH OJHOI'O IEJIOr0 YrcCjia Ha APpYroe

2.10 |BerBnenus. CocTaBHbIE YCIOBUS (3alIUCh JOIMUECKUX BBIPAKEHUH HA H3y4aeMOM
A3bIKe IporpamMmmupoBanus). HaxoxieHue MUHMMyMa 1 MaKCUMyMa U3 JIBYX, TPEX
U YeThIpeX uncell. Penienue KBaApaTHOrO ypaBHEHUs, UMEIOIIETO BELICCTBEHHbIE
KOpHHU

2.11 |/lmamoroBasi OTJIaIKa MPOTPAaMM: TIOIIATOBOE BHITIOJHEHUE, MPOCMOTP 3HAYCHHUN
BEJIMYMH, OTJIaJOYHBIN BBIBOJI, BBIOOP TOYKH OCTAaHOBA

2.12  |Iuxxn c ycnoBueM. Anroput™ EBknuaa ans HaxoxJIeHHs] HAaUOOJBIIEro 00IIero
JeNUTeNs IBYX HaTypajdbHBIX uucel. Pa3OneHne 3amucu HaTypalbHOTO YHCa B
MO3UIIMOHHOM CHCTEME ¢ OCHOBAaHMEM, MEHBIIIUM UJIM paBHBIM 10, Ha OT/ENbHbIE

udpo1

2.13  |IlukJ c nepeMeHHO. AIrOpUTMbI TPOBEPKH ASTUMOCTH OJJHOTO IIEJIOr0 YMCIIa Ha
Jpyroe, IPOBEPKU HATypalIbHOI'O YUCIIA HA IPOCTOTY

2.14 |OOpaboTka CHUMBOJBHBIX TaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) MEpEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Iloacuer 4acTOTHl MOSIBIEHUS CHUMBOJA B
cTpoke. Berpoennsie pyHKIMU A7t 00pabOTKU CTPOK

2.15 |OmpeneneHne BO3MOXXHBIX pe3yJabTaTOB pabOTHl aNropuTMa MpH 3aTaHHOM
MHOKECTBE BXOJHBIX JIaHHBIX, OIPEAEICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
MPUBOAIINX K JAHHOMY PE3yJIbTaTy

Tabmuua 12.4

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOTrpaMMBbI
(9 kmacc)



Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

IIpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOM
00pa3oBaTesIbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs

1

[To Treme «l{udpoBasi rpaMOTHOCTHY

11

Hcnonb3oBaTh  COBpEMEHHBIE  WHTEPHET-CEPBUCHI (B TOM  YHUCIE
KOMMYHHUKAITMOHHBIC CEPBUCHI, OOJAYHBIC XPAHWIMINA JaHHBIX, OHJIANH-
pPOrpaMMbl (TEKCTOBBIC M TpauecKue peaakToOpbl, CPebl pa3padoTKH) B
y4eOHOM U TTOBCEAHEBHOM JESITEIIBHOCTH

1.2

[IpuBOANTE NPHMEPHI HCHOIB30BAaHUA TE€OMH()OPMAIIMOHHBIX CEPBUCOB,
CEpBUCOB  TOCYJApCTBEHHBIX  YCJIyr, 00pa3oBaTelbHBIX  CEPBUCOB
WuTepHeTa B y4eOHON M MOBCETHEBHOMN IEATEIILHOCTH

1.3

Hcnonp30BaTe  pa3iM4HbIE CpPEACTBAa  3alIUTHl  OT  BPEAOHOCHOTO
MPOrPaMMHOT0 00ecIieYeHH s, 3alUIIaTh EPCOHATbHYI0 HH(POPMAIIUIO OT
HECAHKIMOHMPOBAHHOTO JIOCTyIa M €ro TMOCIEACTBHHA (pa3riialicHus,
MOJIMEHBI, yTpaThl JaHHBIX) C YYE€TOM OCHOBHBIX TEXHOJIOTMYECKUX U
COIMATILHO-TICUXOJIOTUYECKUX aCIICKTOB HCIIOJIb30BaHUS CeTH MHTEepHET
(ceTeBass aHOHHMMHOCTb, IU(POBOIl ciell, ayTeHTUYHOCTb CYOBEKTOB U
PECYpPCOB, OTIACHOCTH BPEJOHOCHOTO KOa)

1.4

Pacno3naBarte TONBITKM W TOpeAyNpekIaTh BOBICUEHHE ce0sl W
OKPYKAaIOIIMX B JECTPYKTHBHbIE U KpPUMHHaJbHbIE (OPMBI CETEBOU
AKTUBHOCTH (B TOM 4YHCIIe KHOEpOYILIHHT, (PUIITHHT)

ITo Teme «Teopernueckre 0OCHOBBI UHHOPMATUKI»

2.1

PackpbIBaTh CMBICI HMOHSTHH «MOJAETHY», «MOJEINPOBAHUEY, OMPEAENIATh
BUIBl MoOJieNel, OIIGHMBAaTh aJEKBAaTHOCTb MOJEIH MOJEIUPYEMOMY
00BEKTY U LENSIM MOAEITNPOBAHUS

2.2

Hcnonp3oBath rpadsl U AepeBbs sl MOJECIUPOBAHUS CUCTEM CETEBOU U
UEePapXUUECKOMN CTPYKTYpPbI, HAXOAUTh KpaTyalluii myTh B rpade

I[To Teme «ANTOPUTMBI M TPOrPAMMHUPOBAHUE

3.1

Pa3buBarph 3amaun Ha MoA3aa4uu, COCTABISTh, BBHIIOIHATh BPYUHYIO U Ha
KOMIIBIOTEPE HECIIOKHBIE QJITOPUTMBI C WCIOJIb30BAHUEM BETBICHUH,
LIMKJIOB ¥ BCIIOMOTATEJIbHBIX aJITOPUTMOB ISl YIIPABJICHUS UCIIOTHUTEIISIMU

3.2

CocTaBnsiTh M OTJIAXKUBATh MPOTPAMMBI, PpEATH3YIOIIUE THUIIOBBIE
ITOPUTMBI 00pPaOOTKH YMCIOBBIX MOCJIEA0BATEILHOCTEHN MIIM OTHOMEPHBIX
YHUCIIOBBIX MAacCHBOB (TMIOMCK MaKCHMyMOB, MHUHUMYMOB, CYMMBI HWJIU
KOJIMYECTBA JIEMEHTOB C 3a/laHHBIMM CBOMCTBAMM) HAa OJHOM M3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkonpHbIi
AnroputMuyecKkuil S3bIK)

ITo Teme «I/IH(bOpMaL[I/IOHHBIC TCXHOJIOTHH»

4.1

Beibupates crnoco® mpeAcTaBieHUs JaHHBIX B COOTBETCTBHH  C
MOCTaBJICHHOW 3amauedl (TaOiuIel, CXeMbl, TpaduKu, IUarpaMMmbl) C




HCIIOJIb30BAaHUEM COOTBETCTBYIOLIUX IMPOTPAMMHBIX CPEICTB 00paboTKU
JTAHHBIX

4.2 Hcnonb30BaTh 3JCKTPOHHBIE TAaOMMIBl A 00pabOTKHM, aHanmu3a u
BU3YaIM3al[M1 YHCIOBBIX JAHHBIX, B TOM YKCJE C BbIICICHUEM JHAara3oHa
TaOIUIIBI U YIOPSAI0UYUBAHUEM (COPTUPOBKOI) €0 3JIEMEHTOB

4.3 Co3naBath ¥ MPUMEHATH B JIEKTPOHHBIX TAOIMIIAX (OPMYIIBI AJISl pACUETOB
C  HCIOJIb30BAaHMEM  BCTPOEHHBIX  apupMeTHyeckux  (QyHKIMH
(cyMMUpOBaHUE U MOJCYET 3HAYEHUH, OTBEYAIOIIUX 33JaHHOMY YCJIOBUIO,
cpeaHee apU(pMETHUYECKOe, NOUCK MAKCHUMaJlbHOIO W MHUHHUMAJIbHOTO
3HAuUEHUs), a0COTIOTHOM, OTHOCUTEIILHOM, CMEIIIAHHOHN a/Ipecaliu

4.4 Vcnonb30BaTh 31€KTPOHHBIE TAOIHUIIBI U1 YUCIEHHOI'O MOJICIMPOBAHUS B
IIPOCTBIX 337a4ax U3 pa3HbIX [IPEIMETHBIX oOnacTei

Tabnuma 12.5

[IpoBepsiembie 31eMeHTHI coaepkanus (9 kiacc)

Kon [IpoBepsiemblii 371€EMEHT coepKaHUs
1 [{udposas rpaMOTHOCTH
1.1 ['mobGanpHas cerb Wurepner. [P-ampeca y3moB. CeTeBoe XpaHEHHE ITaHHBIX.

MGTOIIBI HHAUBHUAYAJIBHOI'O XU KOJJICKTUBHOI'O pasMCIICHUSA HOBOH I/IH(i)OpMaHI/II/I
B UHrepHere. bonblive naHHble (MHTEpHET-JaHHbIE, B YacTHOCTU JlaHHbIE
COLIMAJIbHBIX CEeTEel)

1.2 [Tonsitue 00 wuHOpMaIMOHHOW Oe30macHOCTH. YTpo3bl HHGOPMAIIMOHHON
0€30I1acCHOCTH IpU paboTe B III00ATLHON CETH M METObl MPOTUBOACHCTBHS UM.
[IpaBuna 6e3omacHoO¥ ayTreHTH(UKaUU. 3alIUTa JAYHOW HHGOPMAIMH B CETH
WntepHer. be3zomacHele  cTpaTeruud  TOBeA€HHS B ceTH  VIHTepHerT.
[IpenynpexaeHue BOBICYEHHUS B JIECTPYKTHBHBIE W KPUMHUHAIBHBIE (DOPMEI
CEeTeBOI akKTUBHOCTHU (KMOepOYUIMHT, GUILIKHT U IpyTrue GOopMbl)

1.3 Bunsl nesrensHoctu B MHTepHere. MHTepHET-cepBUCH: KOMMYHHUKAI[HOHHBIE
cepBHCHI (MOYTOBas ciyk0a, BUAECO-KOH(PEPEHL-CBSA3b U JIPYTUE), CIIPaBOYHBIE
CIy’)KObl (KapTbl, pacHUCaHUs M JIpyTue), TOUCKOBBIE CIIY)KObI, CIYXOBI
OOHOBJIEHHMSI TporpaMMHOro obOecnedeHus U Jpyrue ciyxx0bl. CepBHUCHI
rocyIapcTBeHHbIX yciyr. ObnauHble XpaHWiInIa JaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu JOKyMEeHTOB (oHIaitH-0¢uck). [I[porpammuoe obecrieuenne kak BeO-
CEepBUC: OHJIAHOBbIE TEKCTOBBIE M TpauecKue pelakTopbl, Cpeibl pa3paboTKH
IpoTrpaMM

2 TeopeTnueckre 0CHOBbI HHPOPMATHKU

2.1 Mopenb. 3anaud, pemaemble ¢ MOMOLIbI0 MojenupoBanus. Kiaccudukanum
Moneneil. Marepuanbuble  (HaTypHble) W HH(POPMAIMOHHBIE  MOJIEIH.
HenpepeiBHble u auckpetHole monenu. VMuranumonsele monenu. Hrposele
mogenu. OLeHKa COOTBETCTBHA MOJEIU MOJAEIMPYEMOMY OOBEKTY U LM
MOJIETTUPOBAHUS




2.2

Tabmmunbie monenu. Tabnuia Kak mIpeICcTaBICHHE OTHOIICHUS

2.3

ba3bl gannbix. OTO0p B Tab/IHIIE CTPOK, YIOBIETBOPSIOMINX 3aJAaHHOMY YCJIOBHUIO

2.4

['pad. Bepmmna, pedpo, myrs. OpHeHTUPOBAHHBIC U HEOPHCHTUPOBAHHBIC TPadBbl.
Jnuna (Bec) pebpa. BecoBas marpuna rpada. [[nunHa mytu Mexay BepIIMHAMHU
rpada. [Touck ontumansHOrO NyTH B Tpade. HavanpHas BepmmHa (MCTOYHUK) U
KOHEYHasi BepIlInHa (CTOK) B OpPUCHTUPOBAHHOM Tpade. Borunciienue koiamuecTa
nyTeil B HAaNPaBJICHHOM allUKIMYECKOM Tpade

2.5

Hepeo. Kopensb, BepmmHa (y3en), JIucT, pedpo (ayra) nepeBa. Beicota nepesa.
[Monnepeo. IIpumepsl wHCIONB30BaHMS JAepeBbeB. llepebop BapuaHTOB C
MIOMOIIIBIO IepeBa

2.6

[lonsiThe MareMaTWyecKoW MOJAENIU. 3a/ayd, pelaeMble C  [OMOIIbIO
MaTeMaTU4eCcKoro (KOMIBIOTEPHOTO) MOJEIUPOBAHUS. Otnuune
MaTeMaTU4eCKOW MOJICITH OT HATYPHOM MOJICNIHU U OT CIIOBECHOT'O (JINTEPAaTypHOTIO)
OMHCaHUs 00bEKTa

2.7

OTanel KOMIIBIOTCPHOI'O MOJCIMPOBAHUA: IIOCTAHOBKA 3ajJa4dud, IIOCTPOCHHUC
MaTeMaTH4YeCKOM MOZCIIN, ITpOorpaMMHasn peajin3anusia, TCCTUPOBAaHUEC, IPOBCACHUC
KOMIIBIOTCPHOTI'O 3KCIICPUMCHTA, dHAJIIN3 €TI0 PE3YJIbTAaTOB, YTOUHCHHUC MOJICIIN

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa30Ouenne 3aJadyyd Ha 1noa3aaaydu. Cocrasiienne AJIrOpUTMOB M IIpOorpamMm C
HCIIOJIB30BaHHUECM BGTBJICHI/Ifl, OUKJIIOB W BCIIOMOIaTCJIbHBIX aJI'OPUTMOB IJId
yHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCITOJHUTCIISIMU

3.2

Tabnuunble BenuuuHbI (MaccuBbl). OmHOMepHBIE MaccuBbl. CocTaBlieHHE H
OTJIaJIKa ITPOTPAMM, PEATU3YIONTUX THITOBBIE AJITOPUTMBI 00PaOOTKH OTHOMEPHBIX
YHCIOBBIX MAaCCHBOB, Ha OJIHOM U3 f3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IllkonpHbli AnroputTmMudeckuii SI3bIK): 3amojHEHUE
YHCIIOBOTO MAacCUBa CIYYallHBIMU UYHCJIAMH, B COOTBETCTBUHU C (POPMYJION WIH
IyTEeM BBOJIa YUCEII, HAXOXKJICHUE CYMMBI 3JIECMEHTOB MAacCHBa, IMHEHHBINA ITOUCK
3aJaHHOr0  3HAYeHWI B  MAacCCHUBE, IOACYET  DJIEMEHTOB  MacCHBa,
VIOBJICTBOPSIONINX  3aJaHHOMY  YCJIOBHIO, HAXOXJICHWE MHHHUMAJILHOTO
(MakCHUManbHOTO0) 1eMeHTa MaccuBa. COPpTUPOBKA MacCUBa

3.3

O6pa60TI<a INIOTOKa HOAaHHBIX: BBIYUCICHUC KOJIHUYCCTBA, CYMMBI, CPCIHCTO
apI/I(i)MeTI/I‘IGCKOFO, MHUHHMAJIBHOI'O MW MAaKCHMaJIbHOIO 3HA4YCHHA 3JJICMCHTOB
MMOCJICAOBATCIIBHOCTH, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCIIOBHIO

3.4

VYmpasnenue. Curnan. OOpatHast cBsi3b. [lomydeHue curHaiaoB oT Hu(POBBIX
JaTYUKOB (KacaHWs, pacCTOSIHMUSA, CBeTa, 3Byka M japyroro). IIpumepsr
UCIIOJIb30BAaHUsl MpPUHIMIA OOpaTHOM CBA3M B CHCTEMax YIpaBlIEHUS
TEXHUYECKUMHU YCTpOMCTBaMH, B TOM uyucie B pobororexHuke. I[Ipumepsr
POOOTU3MPOBAHHBIX CHCTEM (CHCTEMa YNpaBJICHUS JBWKEHUEM B TPAHCIIOPTHOMN
cHUCTeME, CBapouHas JIMHUS aBTO3aBOJA, AaBTOMATU3MPOBAHHOE YIIPABIICHUE
OTOIUIEHHEM JIOMa, aBTOHOMHAsI CUCTEMA YIIPABJIEHUS TPAHCIIOPTHBIM CPEACTBOM
U IpyTUE CUCTEMBI)

WNHdopMalinoHHbIE TEXHOJIOTHH




4.1 [TonsiTie 00 AMEKTPOHHBIX TaOMWIAX. THIBI JAHHBIX B SYCHKAX AIECKTPOHHOU
tabmunpl. PenaktupoBanue u popmatupoBanue Tadiun. Berpoennsie GpyHKIUu
JUISL TIONCKAa MaKCHMyMa, MHHMMYMa, CYMMBbI M CpPEIHEro apu(MeTHYeCKOro.
CopTupoBKa [aHHBIX B BBIICICHHOM juamna3zoHe. Iloctpoenue muarpamm
(rucTorpaMmMa, KpyroBas JuMarpaMma, TOYeYHas jauarpamma). BwiOop Tuia
JIarpamMmbl

4.2 [IpeoOpaszoBanue ¢Gopmyn npu kKomupoBaHuH. OTHOCUTENbHAs, aOCOTIOTHAS H
CMeEIIaHHas aipecarys

4.3 VC0BHBIC BBIYMCICHUS B DJICKTPOHHBIX Tabiuiax. CyMMHpPOBaHHE M MOJCYET
3HAUEHUH, OTBEYANOIINX 3aJaHHOMY ycioBuio. OO0paboTka Ooybmux HAOOPOB
JaHHBIX. YHCICHHOE MOICIMPOBAHUE B DIICKTPOHHBIX TaOIHIIAX

4.4 Posib MHPOPMALIMOHHBIX TEXHOJIOTUH B Pa3BUTHH SKOHOMHKH MHUpPA, CTPaHBI,
peruoHa. OTKpbITEIE OOpa3oBarenbHbIe pecypchl. [Ipodeccun, cBsi3aHHBIE C
uHpOpMATUKON ®  HMHOOPMAIIMOHHBIMH  TEXHOJOTHSAMHU:  BeO-nu3aiiHep,
IPOrPaMMUCT,  Pa3pabOTYUK  MOOWIBHBIX  NPUIOKEHHH, TECTUPOBIIUK,
apXUTEKTOP IPOrpaMMHOr0 0O0€CIEeUYEeHMs], CHEUUAINUCT IO aHAJINU3y JaHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP

IIpunoxenune

148.8. [lns nmpoBeeHnst OCHOBHOTO TOCY/IapCTBEHHOT0 3K3aMeHa 1o nadopmatike (OI'D o
uH(pOPMATUKE) HCIIOJIB3YyeTCsl TMepedeHb (Koau(pukaTtop) TMpoBepsAEeMbIX TpeOOBaHMM K
pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW TMPOTPaMMBI  OCHOBHOTO  OOIIETO
00pa30BaHUs U HJIEMEHTOB COAEPIKaHUS.

Tab6muna 13
ITpoBepsemsie Ha OI'D no uHdopmaTuke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEJIbHOM MpOTrpamMMbl
OCHOBHOT'0 00111eT0 00pa3oBaHus
Kon ITpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 0a30BOr0 YpOBHS
IPOBEPSEMOrO | OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHUS obpa3oBanus Ha ocHoBe PI'OC
1 3HaTh (MOHUMATB)
11 Bnanenve ocHOBHBIMU MOHATHSAMU: MHGbOpMalus, Neperada, XpaHeHHe U

o0paboTka MHQOpPMAINH, AJTOPUTM, MOJENb, IUGPOBON MPOIYKT U HX
HCIIOJIB30BAHUE JIA PCHICHUA y‘-Ie6HI)IX " NPaKTHYCCKHUX 3a1a4

1.2 Branenue noHATUSMU: BBICKa3bIBaHUE, JTIOTUYECKAs ONEPALIMS, JIOTHYECKOE
BBIPAKECHHE

2 VYmeTb




2.1

YMeHue onepupoBaTh €IMHUIIAMU U3MEPEHUs HH()OPMAIIMOHHOTO 00beMa
U CKOPOCTH IIepeadyy JaHHbIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH Liejble uncia oT 0 1o 1024 B pa3inyHbIx
MO3UIIMOHHBIX CHCTEMaX CUYUCIICHUS C OCHOBAaHHAMH 2, 8, 16, BEIIOIHSITD
apudMeTHIecKre onepary HaJl HUIMH

2.3

YMeHue KogupoBaTh U AEKOIUPOBaTh COOOLIEHMS 110 3aJaHHBIM [IpaBUiIaM;
NOHMMaHHE OCHOBHBIX MPUHLIMIIOB KOAMPOBAHUS HHPOPMALIUHU PA3THUHON
NPUPOIBI: TEKCTOBOH, rpaynuecKo, ayiuo

2.4

YMeHue 3anuchiBaTh JIOTHUYECKHE BBIPAXKEHUS C  HCIOJIb30BaHUEM
JIU3BIOHKIIMYM, KOHBIOHKIMA W OTPULIAHUS, ONPENEIsATh HCTUHHOCTH
JIOTUYECKHUX BBIPAKEHUM, €CJIM U3BECTHBI 3HAUCHHS] HCTUHHOCTH BXOJIAIINUX
B HEro MEpPEMEHHBIX, CTPOUTH TAOJMIIBI UCTUHHOCTH [JISl JIOTHYECKUX
BBIPQXXCHHI; 3aMUCHIBATh JIOTUYECKHE BBIPAKEHUS Ha M3Y4aeMOM S3bIKE
POrPaMMHUPOBAHUS

2.5

YMeHHe COCTaBIsTh, BHIMOIHATh BPYUHYIO U HAa KOMITBIOTEPE HECIIOKHbBIE
ITOPUTMBI IS yripaBieHus ucnonHutensimu (Yepenamka, YepTexxHUK u
JIpyTue); co3llaBaTh M OTJIAXXUBATh MPOTpaMMbl HA OJIHOM H3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, LlkonbHbIi
Anroput™Muyeckuil  SI3bIK), peamu3yroIlIMe HECIOXKHBIE  aJITOPUTMBI
00pabOTKH YMCIIOBBIX JaHHBIX C HMCIIOJb30BAHMEM IIMKJIOB U BETBIICHUIA,
yMeHHE pa30uBaTh 3a/ladyd Ha I0J33Ja4H, HCIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHBIE U BBIPAKEHUS PA3JIMUYHBIX THUIOB (YHCIIOBBIX, JIOTHYECKUX,
CHMBOJIFHBIX); AHAJIM3UPOBATH MPEJIOKEHHBIA aJITOPUTM, OIPEIEIISTh,
KaKue pe3ylbTaThl BO3MOXKHBI TPH 3aJaHHOM MHOECTBE HCXOJIHBIX
3HAYCHUHN

2.6

YMeHue 3anucarth Ha M3y4aeMOM SI3bIKE MPOrPaMMUPOBAHMS AITOPUTMBI
IPOBEPKHU JIEIMMOCTH OJHOTO LEJIOr0 YHCiIa Ha JPyroe, IpPOBEPKU
HaTypaJIbHOTO YHUCJIa Ha IMPOCTOTY, BbLAEIEHUS LU(pP U3 HATypalIbHOIO
qyciaa, IMOMCK  MaKCUMyMOB, MHHUMYMOB, CYMMBl  YHCJIOBOH
MOCJIE0BATENBHOCTH

2.7

Bianenne yMeHHMEM OpPHEHTHPOBATBCS B HMEPAPXMUYECKOM CTPYKTYpeE
daiinoBoit cuctembl, paboTaTh ¢ (ailyIoBOH CUCTEMOI MEpPCOHAIHLHOTO
KOMITbIOTEpA C UCMOJb30BaHUEM rpaduyeckoro uHTEpdeiica, a UMEHHO:
CO31aBaTh, KOIUPOBAThb, IEpEMENIaTh, IIEPEUMEHOBBIBATh, YHAIATh WU
apXUBUPOBATh (HAIIbI U KaTaJIOTH

2.8

Bnanenue YMCHUAMH W HABbIKAMHU HCIIOJIB30BAHUA I/IH(I)OpMaL[I/IOHHBIX n
KOMMYHUKAIIUOHHBIX TCXHOJIOT Uil 11 IIOUCKa, XpaHCHUH, O6pa6OTKI/I n
nepeaadyn n aHaJin3a pa3JIMIHbIX BUI0OB I/IH(I)OpMaL[I/II/I

2.9

YMenue BLI6I/IpaTB CII0co0 NpEACTaBJICHUA JAHHBIX B COOTBCTCTBUU C




MOCTaBJICHHOW 3amavedl (TaOnMibl, CXeMbl, TrpaduKH, IuarpamMMmbl) c
UCTIOJIb30BAHUEM COOTBETCTBYIOIMX MPOrPAMMHBIX CPEACTB 00pabOTKU
JAHHBIX

2.10 YMenue GopMain30BaTh U CTPYKTYPHUPOBATH HH(POPMAIUIO, HCIIOJIB3Ys

DJIGKTPOHHBIE TAONMMIBI A7 OOpaOOTKH, aHaluW3a ¥ BU3yalU3allud
YHUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCJICHHWEM Juana3zoHa TaOJULbI U
yIOpSAOYMBaHUEM (COPTHUPOBKOM) €ro 3JEMEHTOB; YMEHUE NMPUMEHSTH B
ANEKTPOHHBIX Ta0nMUIax QGOpMyJbl Uil PacdyeToB C HCIOJIb30BAHHEM
BCTPOCHHBIX  (PYHKIMI, aOCOTIOTHOH, OTHOCHUTEIBHOH, CMEIIaHHOU
aZipecaliii; HCIOIb30BaTh JJICKTPOHHBIE TAaOMUIBI JJIi YHUCICHHOIO
MOJICTTMPOBAHUS B IPOCTHIX 33/1a4aX U3 Pa3HbIX MPEIMETHBIX o0acTeit

Tabmuna 13.1

[Tepeuens 35eMEHTOB copepkaHusl, posepseMbix Ha OI'D
1o uH(popmaTuke

Kon [TpoBepsieMblii 37IeMEHT CoJepKaHUS
1 [{udposas rpaMOTHOCTH
1.1 |Paiinsl u nmanku (karanoru). [IpuHIKIEl mocTpoeHus (ainoBeix cucteM. [lomHoe nMs
¢aina (manku). [Iyte k ¢aiiny (manke). Pabora ¢ ¢aitiaMu 1 KaTajioramu CpeiIcTBaMu
OIEPALIMOHHOM CHCTEMBI: CO3[JaHHe, KOMUPOBaHUE, NIepeMeIleHIe, TIepeUMEHOBAaHNE U
ynanenue (aiinoB u mamnok (karajoroB). Tumsl ¢aiinos. CBoiicTBa daiinos. DaiiaoBbIii
meHekep. Ilouck (aitnos cpeacTBamMu oneparoHHON CUCTEMbI
1.2 |O0wvenuaeHne KommbioTepoB B ceTh. Cerhb HWHTepHer. BeO-cTpanuiia, BeO-cailT.
CrpykTypa agpecoB BeG-pecypcoB. bpaysep. Ilouckossie cuctemsl. [Tonck nadopmaru
0 KJIFOYEBBIM CJIOBaM U M0 N300pakeHUIO.
JlocToBepHOCTh HH(pOpMaLIKH, TOJTy4eHHOH U3 MIHTepHeTa.
IP-anpeca y310B. CeTeBoe XpaHeHUE TaHHBIX
2 Teopernueckue OCHOBBI HH()OPMATHKH
2.1 | AMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONMCaHUsI HEMPEPHIBHBIX OOBEKTOB U TIPOIIECCOB

C TIOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. AndaBut. MomHocts andaButa. JIBowunsnii andasut. KommdectBo
BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMi) (UKCHPOBAHHON IJIWHBI B JIBOMYHOM
andasure. [IpeoOpazoBanne moboro andaBura K IBOMIHOMY. KOMMUECTBO pazmUYHBIX
CJIOB (PMKCHPOBAHHOM JJIMHBI B ajiaBUTE OMPeIeICHHON MOIITHOCTH.

KomupoBanue CHUMBOJIOB OJHOTO aidaBUTa C TOMOIIBID KOJOBBIX CJIOB B JIPYrOM
andaBuTe, KOJ0Bask TAOIHIIA, TEKOIUPOBAHHE.

Konnposanue tekctoB. PaBHomepHsbiii koa. HepaBHnomepubiii kona. Konuposka ASCII.
Bocemubutnsie konupoBku. Ilonstue o xomupoBkax UNICODE. [lekoaupoBanue
COOOIEHWH C  WCIOIB30BAHMEM PAaBHOMEPHOTO M  HEPaBHOMEPHOTO  KOJa.




HNudopmannoHHbI 00beM TEKCTa

2.2

NudpopmannoHHblii 00beM HaHHBIX. bUT - MUHHMajdbHAas €IUHHIA KOJHYECTBA
uHpOpMaLUK - IBOWYHBIA paspsa. EaunHunsl u3mepeHus HHGOPMAIMOHHOTO 0Obema
JaHHBIX. buT, OalT, KNII0OAKT, MeradaiT, ruradaiT.

CkopocTb nepeiauu JaHHbIX. EQUHUIBI CKOPOCTH Iepeiayu JaHHbIX

2.3

KonupoBanue nBera. LlBeroBeie Mmoxmenu. Mogens RGB. I'myOuna koaupoBaHus.
[Tanmurpa.

PactpoBoe u BekTOpHOE mpexacTaBieHue u3zoOpakeHuil. Ilukcens. Ouenka
UH(POPMALMOHHOTO 00BbeMa rpadMueCcKuX JaHHBIX JJIS1 pACTPOBOTO H300paKEeHUs

2.4

Konuposanue 3Byka. PazpsaHocts u yacrora 3anucu. KoiamdecTBo KaHaJIOB 3aIIUCH.
OneHka KOJIMYECTBEHHBIX MApaMeTpOB, CBSI3aHHBIX C IPEACTABICHUEM U XpaHEHHEM
3BYKOBBIX (paiiioB

2.5

HemnosuinmonHple W TO3WIMOHHBIC CUCTeMBI cuucieHus. Aundasutr. OcHOBaHUE.
PazBepuyTas opma 3amucu gucia. [lepeBoj B ACCATHUHYIO CUCTEMY YHCEI, 3alTUCAHHBIX
B JIPYTHX CUCTEMAaX CUUCIICHHUS.

PumMckas cuctema cumcieHus

2.6

JlBonuHnas cucrema cuucieHus. IlepeBon nenbix uucen B npeaenax ot 0 go 1024 B
JBOMYHYIO CHCTeMY cumciieHus. BocemepuuHas cucrema cuucienus. [lepeBon uncen u3
BOCBMEPHYHON CHCTEMBl B JBOMYHYIO U JIECATHYHYIO CHCTEMBI M OOpaTHO.
HlectHamuarepuynas cucrteMa cyucieHus. [lepeBon ymcen M3 IIECTHAAATEPUYHOM
CHCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U AECATUYHYIO CUCTEMBI U 00paTHO.
Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BbIcKa3biBaHUs. Jlornyeckue 3HAUYCHUsI BBICKA3bIBAHUN. DJIEMEHTapHBIE U
COCTaBHbIE BbICKa3bIBaHUA. Jlornueckue omnepanuu: «u» (KOHBIOHKIHSA, JIOTHUYECKOE
YMHOXEHHUE), «HUIN» (IU3BIOHKIHS, JIOTUYECKOE CJOXKEHHE), «He» (JIOTUYECcKOoe
otpunianue). [Ipuoputer nornyeckux omnepanuii. OnpeneaeHrne ICTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUEHHS] ICTUHHOCTH BXOJISAIIUX B HETO 3JI€MEHTAPHBIX
BbICKa3bIBaHUW. Jlornueckue BbIpaxeHus. [IpaBuiia 3amucu JOTMYECKUX BBIPAKECHUHU.
[Toctpoenue TabauI ICTUHHOCTH JIOTUYECKUX BbIpaKEHUM

2.8

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JJOTHYSCKUMH OCHOBaMH KOMIIBIOTEpa

2.9

HCHpCpBIBHBIC U JUCKPETHBIC MOICIIN. MMuTanuonHple MOACTIH. I/IFpOBBIC MOACIIN.
OI_ICHKa AZICKBATHOCTHU MOACIIN MOACIIUPYEMOMY OGBGKTy " OejisiM MOACITUPOBAHUA

2.10

Ta6mmunbie monenu. Tabnuiia Kak IpeICTaBICHUE OTHOIICHHS.
baser nanabix. OTOOp B TAOIHIIE CTPOK, YIOBIETBOPSIONINX 3a/IaHHOMY YCIIOBHIO

2.11

I'pad. Bepmuna, pedpo, myts. OpueHTUPOBAaHHBIE U HEOPUEHTHPOBAHHBIE Tpadbl. JnHa
(Bec) pebpa. BecoBas matpuia rpada. [JnuHa mytn mexay BepmuHamu rpada. [Touck
onTUMaigbHOro NyTu B rpade. HavanpbHasg BepuinHa (MCTOYHUK) W KOHEYHAs BEpIIMHA
(cTOK) B OpHEHTHUpPOBaHHOM rpade. Brluncienue konuyecTBa MyTei B HalpaBIeHHOM




AIUKINYecKoM Tpade

2.12

HepeBo. Kopens, Bepmmna (y3en), amct, pebpo (myra) nepeBa. Bricora npepea.
[Tognepeso. Ilpumepsl ucmonb3oBaHusi AepeBbeB. llepeOop BapHaHTOB C MOMOILBIO
nepesa

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CpoiictBa anroputma. CriocoObl 3amucy adropuTMa (CIOBECHBIN, B BUIEC OJIOK-CXEMBI,
mporpamma).

CocraBieHHe AITOPUTMOB M TPOTPaMM C KCIIOJIb30BAaHHEM BETBJICHUH, IMKIIOB H
BCIIOMOTaTENbHBIX aITOPUTMOB JUIsl yrpaBieHus ucrnoiautenem (Pobor, Uepemnamika,
UepTeXHUK U IpYyTHE). BEIOTHEHNE alTOPUTMOB BPYYHYIO U HA KOMITBIOTEPE

3.2

SAzpik  mporpammupoBanus  (Python, C++, [Ilackans, Java, C#, IlkonbHbIi
ANTOpUTMUYECKHH SI3BIK).

Cucrema nporpaMMHPOBAHMS: PEIAKTOP TEKCTA MIPOTpamMM, TPAHCISATOP, OTIIAIUHUK.
[lepemennas: tum, umsi, 3HaueHue. Llenbie, BemecTBEHHbIE U CUMBOJIBHBIC TIEPEMEHHBIE.
Omneparop mpucBavBaHus. ApUPMETHICCKHE BBIPAKEHUS U MOPSJIOK WX BBIYHCIICHUS.
Ornepanuu ¢ 1eIbIMUA YUCIIaAMU: IIEJIOYUCIICHHOE JIEJICHUE, OCTATOK OT JICJICHUS.
Bersnenus. CoctaBHbIe YCIOBHS (3aKMCh JTOTUYECKUX BBHIPAKEHUIN HA U3y4aeMOM S3bIKE
nporpaMmupoBanus). HaxoxxaeHrne MUHUMyMa 1 MaKCUMyMa M3 JIBYX, TPEX U YEThIpex
yycell. PelieHrne KBaApaTHOrO ypaBHEHUs, UMEIOILIETO BEIIECTBEHHbBIE KOPHU.

[ukn ¢ ycnoBuem. AnroputMm EBkina st HaxoxkaeHUS HAaUOOJIBIIET0 00IEro AeTUTENs
JIBYX HaTypaJibHbIX uucen. Pa3OueHue 3amucu HATypaJbHOTO YHMCIa B MO3UIIMOHHOW
CHCTEME C OCHOBaHHEM, MEHBIITUM WJIH paBHBIM 10, Ha OT/AETbHBIE TTUDPHI.

[y c nepeMeHHOM. AJITOPUTMBI TPOBEPKH JIETUMOCTH OJTHOTO LIETIOTO YHCIIa Ha IPYTOE,
MIPOBEPKHU HATYPATBHOTO YKCIIAa HA TIPOCTOTY

3.3

OOpaboTka CHUMBOJIBHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. IlomcueT 4acTOTHI MOSIBJIEHHS CUMBOJIA B CTPOKE.
Berpoennbie pyHkuuu s 00paboTKU CTPOK

3.4

Omnpenenenne BO3MOXHBIX Pe3yJbTaTOB PadOTHl alropuTMa IMpU JaHHOM MHOXKECTBE
BXOJIHBIX JTaHHBIX, OTIPEICICHNE BO3MOXKHBIX BXOJHBIX JAHHBIX, IPUBOISIINX K JAHHOMY
pe3yabTary

3.5

Tabnuunble BenmuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE W OTJIajKa
IpOrpaMM, PEaTUu3yIOUINX TUIIOBBIE AJTOPUTMbI OOpPaOOTKH OJHOMEPHBIX UHCIOBBIX
MacCHBOB, Ha OJTHOM M3 sI3bIKOB TiporpammupoBanus (Python, C++, [Tackans, Java, C#,
[konpHBI ANropuTMUUEcKUid SI3BIK): 3alOJHEHHE YHCIOBOTO MAacCHBa CIydyalHBIMU
YHCIIaMH, B COOTBETCTBUU C (POPMYJIOW HIIM MYyTEM BBOJA YUCEJ, HAXOXKICHHE CYMMBI
DJIIEMEHTOB MAacCHBa, JIMHEWHBI IOMCK 3aJaHHOIO 3HAYEHHUS B MAacCHBE, IOJCYET
DJIIEMEHTOB  MAcCHBA, YIOBJIETBOPSIOUIMX  3aJ@HHOMY YCJIOBMIO, HAaXOKIECHHE
MUHHMAaJIbHOTO (MAaKCUMAaJILHOTO) 3JIeMeHTa MaccuBa. COpTHPOBKA MacCUBa.

OO0paboTka TMOTOKAa JAHHBIX: BBIYMCIEHHWE  KOJIMYECTBA, CYMMBI, CpEIHEro
apu(QMeTUYeCKOro, MHUHUMAJIBHOIO M  MaKCUMaJIbHOIO  3HAYEHMSI  DIIEMEHTOB




MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOMIUX 3aJaHHOMY YCJIIOBHIO

3.6

VYnpasnenue. Curnan. O0partHasi cBs3b. [lonmyueHne curHaiaoB oT HUQPPOBBIX JAaTYUKOB
(HampuMep, KacaHHsl, pacCTOSIHUSA, CBETa, 3ByKa). [IpruMepsl UCIIONb30BaHUS TPUHIIHUIIA
00paTHOW CBSA3M B CHUCTEMax YIPAaBICHHUS TEXHUYECKHMMHU YCTPOHCTBAMH C MOMOIIBIO
JATYMKOB, B TOM YHCIIE B POOOTOTEXHUKE

WNHdpopMannoHHbIE TEXHOJIOTHH

4.1

TekcToBble JOKYMEHTBI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHulla, ab3al, CTpoKa, CJI0BO,
CHUMBOJ).

TeKCTOBBIN MPOLIECCOP - MHCTPYMEHT CO3JaHMs, PEAAKTHPOBAHUSA U (POPMATUPOBAHHS
tekcToB. [IpaBunma Habopa Tekcra. PenaktupoBanme Ttekcra. CBOHCTBA CHMBOJIOB.
lpudr. Tunsr mpudToB (pydieHble, ¢ 3aceUkaMu, MOHOIIMPHHHEIE). [lomyxupHoe n
KypcuBHOe HauepTanue. CBoiicTBa a03alleB: I'paHULbl, a03alHBIH OTCTYI, MHTEpBal,
BbIpaBHMBaHue. [Tapamerpsl cTpanuisl. CtuieBoe popMaTupoBaHue.
CrpykTypupoBaHue MHGOpPMALUKU C HMOMOIIBIO CHUCKOB M Tabiuu. MHOroypoBHEBbIE
cnucku. JlobaBneHue TabnuL B TEKCTOBBIE IOKYMEHTBHI.

BcraBka u3o0pakeHUil B TEKCTOBbIE HOKyMEHThl. OOTekaHue M300paKeHUN TEKCTOM.
BkiroyeHne B TEKCTOBBIM JOKYMEHT jauarpamm, (opMmys, HyMepaluu CTpaHMIL,
KOJIOHTUTYJIOB, CCBIJIOK U JIPYT'MX JIEMEHTOB

4.2

PactpoBbie pucyHku. Mcnonb3oBaHue rpagiuecKux MPUMUTHBOB.

Onepauuu penakTUpoBaHHs rpaduueckux OOBEKTOB, B TOM 4Hcle IU(PPOBBIX
dororpaduii: ©3MEHEHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTPAXKECHHE, padoTa ¢ 00JIaCTIMU
(BbIOCNIEHUE, KONUPOBAaHWE, 3aJMBKAa IIBETOM), KOpPPEKIUs LBETa, SPKOCTU H
KOHTPACTHOCTH.

Bextopnas rpaguka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHM CpEACTBAMHU
TEKCTOBOTO MPOIIECCOpa WIH JPYTUX Mporpamm (Mpuiioxkenuii). JJobaBneHne BEeKTOPHBIX
PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MyabTUMEIUUHBIX Npe3eHTanuil. Cnaia. [loOaBieHue Ha ciaiij TeKcTa U
n3o0paxkenuil. Pabora ¢ HECKOIBPKUMH ClIaliIaMHU.
JloGaBieHue Ha ciaii]] ayJMOBH3yaIbHBIX JaHHBIX. AHUManus. [ unepcepiIku

4.4

Tunbl TaHHBIX B SYEHKaX JIEKTPOHHOM TaOnuilel. PegaktupoBanue u popmaTupoBaHue
Tabnuil. BetpoeHnble GyHKIMY JI71s1 TOMCKAa MaKCUMyMa, MUHIMYMa, CYMMBI U CPETHETO
apudmernueckoro. CopTUpOBKa MaHHBIX B BbIIEJICHHOM auamna3oHe. [locTpoenue
quarpamm (TUCTOrpaMma, KpyroBas AMarpaMma, TodeuyHas auarpamma). Beibop Tuma
JIAarpaMMBbl.

[IpeoOpazoBanue ¢opMyn mpu KomupoBaHuu. OTHOCHUTENbHAs, aOCONMIOTHAsS U
CMeIaHHas ajgpecarus

4.5

Y coBHBIE BEIYUCICHHS B OJICKTPOHHBIX Ta6J'II/ILIaX. CYMMI/IpOBaHI/Ie U 11oACUYET 3Ha‘leHHI>i,
OTBCUAIOMIUX 3aJaHHOMY YCJIOBHIO. 06pa60T1<a OOJIBIIIHX Ha60pOB JaHHBIX. YHCIEHHOE
MOZACIINPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_IaX







