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Tabauua 12

HNudpopmatuka. [IpoBepsiemble TpeOOBaHMS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

00pa3oBaTeNbHOI MPOrpaMMbl

(7 xnacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTaTa
1 [To teme «l{udpoBasi rpaMOTHOCTHY

1.1 [TosicHATH Ha MPUMEPAX CMBICH MOHATUN «HHPOPMAIUL», «HHPOPMAITHTOHHBII
nporeccy», «o0padboTka HHPOPMALIUNY, «XpaHEHUE WH(POpMAIMNY, «TIepeaada
uHpopmaumn»

1.2 [IpuBOIUTH, TpUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Iepenadu
uH(pOpMAIINU, CPABHUBATH UX KOJMYECTBEHHBIC XapaKTEPUCTHKU

1.3 [TomrydaTs 1 UCTIOIB30BATh HHPOPMAITUIO O XaPAKTEPUCTUKAX MTEPCOHATBHOTO
KOMIIBIOTEpA M €r0 OCHOBHBIX 3JIeMeHTaX (IIPOLEeccop, onepaTuBHasl MaMsTh,
JIOJITOBPEMEHHAs TaMATh, YCTPONHCTBA BBOJIA - BEIBOIA)

1.4 COOTHOCUTH XapaKTEPUCTUKH KOMIIbIOTEpA C 3a/ladyaMM, PElIaeéMbIMH C €ro
MOMOILIBIO

1.5 OpueHTUpOBaTbCSI B HEpPapXUYECKOW CTpPYKType (ailoBoi  CHUCTEMBI
(3amuceIBaTh mojiHOe uMs daina (karamora), myTh K (aiiny (Karajaory) mo
MMEIOIIEMYCS OMHUCAHUIO ¢aiinoBoit CTPYKTYpPBbI HEKOTOPOTo
WH()OPMAITMOHHOTO HOCHUTEJIS)

1.6 PaGorate ¢ (aiimoBoil CcHCTEMOW MEPCOHAIBHOTO KOMIBIOTEpA C
UCIIONIb30BaHNEM rpaduueckoro uHTepdeiica: co3maBath (KOMHPOBATH,
nepemMeniaTh, IePEUuMEHOBBIBATh, YIAIATh U apXUBUPOBATH (DAMIIBI M KaTaJIOTH,
UCIIOJIb30BaTh AHTUBUPYCHYIO IIPOTPAMMY)

1.7 Hckate nnpopmanuto B UHTEepHETE (B TOM YHCIIe TIO KJIFOUEBHIM CIIOBaM, 1O
M300paKEHHUIO), KPUTHYECKH OTHOCHTHCS K HaWJICHHOW WH(OpMaIuu,
OCO3HaBaTh OMACHOCTh JUIsl JIMYHOCTH U OOIIecTBa pPacHpoCTpaHEHUs
BpEJOHOCHON  wH(pOpMaMu, B TOM  YHCJIE  DKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa

1.8 [Tonnmath CTPYKTYpY aJipecoB BeO-pecypcoB

1.9 Hcrnonp30BaTh COBpEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAITHI

1.10 ColOmonaTe TpeboBaHUST 0€30MAaCHON AIKCIUTyaTallid TEXHUYECKUX CPEICTB

UH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COOII0AaTh CEeTeBOM
STUKET, 0a30BbIe HOPMBI WH(DOPMAIMOHHOW STUKU M TpaBa MpuU padoTe ¢
NpUIOKEHUSMH Ha JIOObIX ycTpoiictBax M B IHTepHeTre, BbIOMpaTh




Oe30ImacHEbIe CTpaTCrun MNOBCACHUA B CETU

1.11

[TpumensaTs MeTonbl NPOPUIAKTUKYA HETaTUBHOIO  BIMSHHUA  CPEICTB
UHPOPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH Ha 370pPOBbE
10JIb30BATENIA

I[To Treme «Teoperuyeckre OCHOBBI UHHOPMATUKI»

2.1

KomupoBaTth ¥ J1eKoaMpoBaTh COOOIIEHHS MO 3aJaHHBIM  IPaBUJIAM,
JICMOHCTPUPOBATh ~ NOHMMAHHE OCHOBHBIX HNPUHIWIOB  KOAWPOBAHUS
UH(pOpPMAIIMK Pa3IMYHON TPUPOJIBI (TEKCTOBOM, rpauecKoii, ayano-)

2.2

CpaBHHMBaTh JJIMHBI COOOILICHMM, 3aMMCAaHHBIX B pa3IMYHBIX aidaBuTaXx,
OIEpPUPOBATH EIMHULIAMH U3MEPEHUs] HH(POPMALIMOHHOTO 00beMa U CKOPOCTU

nepenayu JaHHbIX

2.3

¢aiinoB u Buacodaitio

ITo Teme «I/IH(l)OpMaI_[I/IOHHbIe TCXHOJIOTHH»

3.1

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

Tabmuna 12.1

ITpoBepsiemble y1€eMEHTHI coaepkanus (7 Kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

[Mudposast rpaMOTHOCTH
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Kommnbrotep - yHHBepcaabHOE BBIUMCIUTEIBHOE YCTPOWCTBO, padoTarolee Io
nporpamme. THUIBI KOMIIBIOTEPOB: IMEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CylnepKoMmbioTepsl. MoOuibHble  ycTpoiicTBa.  TexHuka
0€30I1aCHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE

1.2

OCHOBHbIE KOMIIOHEHTBl ~KOMIIbIOTEpa M MX Ha3zHaueHue. IIponeccop.
OneparuBHAasT W JOJITOBPEMEHHAs MMaMsAThb. YCTPOMCTBa BBOJAa W BBIBOJA.
CeHCOpHBII BBOJ, NaTYMKU MOOWIIBHBIX YCTPOWCTB, CPElICTBA OMOMETPUYECKON
ayTeHTH(UKAITIT

1.3

Ucropusi pa3BuTHS KOMITBIOTEPOB W MporpaMMHOTO obecnedeHus. [lokoneHus
KOMIIBIOTEPOB. CoBpeMeHHbIE  TEHJEHLUUHU  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrotepsl. [lapamnensHbie BeuuciaeHus. IlepcoHanbHBIN KOMITBIOTED.
[Ipouieccop U ero xapakTEpUCTUKHU (TAKTOBAas 4acTOTa, Pa3psAHOCTD).
OneparuBHas naMmsATh. JloaroBpeMeHHasl MaMsTh. Y CTPOMCTBA BBOJA U BBIBOJA.
O0beM XpaHUMBIX JaHHBIX (OMEpaTUBHAS MaMATh KOMITbIOTEpA, KECTKUI AUCK U
TBEPJIOTEIIbHBIA HAKOMUTENb, TOCTOSHHAS TMaMsATh CMapTdoHA) U CKOPOCTh
JIOCTyNa JUIsl pa3JIMYHbIX BUOB HOCUTEIIEH

1.4

[IporpammHOoe  oOecnedyeHne  KoMmmbloTepa. [IpukiagHoe  mpOrpaMMHOE
obecrieueHue. CucremHoe MIPOTpaMMHOE obecrieueHue. Cucremsl

OneHuBaTh W CpaBHUBATH pa3Mepbl TEKCTOBBIX, TI'PapUYECKUX, 3BYKOBBIX

Hpe,I[CTaBJ'IHTB PE3YyJIbTAaThl cBOCH ACATCIBHOCTH B BUJAC CTPYKTYPHUPOBAHHBIX




nporpammupoBanud. [IpaBoBasi oxpaHa mporpaMMm M JaHHBIX. becraTHbeie u
ycI0BHO-0OecmiaTHbIe porpammbl. CBOOOHOE MporpaMMHOE 0OecriedeHne

1.5

Qaiinel 1 nanku (karanoru). Tumbel ¢aitnoB. CBolicTBa QaitioB. XapakTepHbie
pa3Mmepsl (paiijIoB pa3iM4YHBIX THUIIOB (CTpPAaHUIA TEKCTa, AJIEKTPOHHAs KHUTA,
dororpadus, 3aMch NECHH, BUCOKIIUIL, TTOTHOMETPAKHBIA (PHITEM)

1.6

[Mpunmunel  octpoeHust ¢aitnoBeix cucreM. llomHoe wums (¢aiina (mankw,
karanora). I1yTs k ¢aiiny (manke, KaTaiaory)

1.7

@aiinoBblii MeHemKep. Pabora ¢ daitnamu u nankamu (KaTaJoramu): CO3/1aHue,
KONMPOBaHUE, TEepeMeIleHre, ePeMMEHOBaHNE U yaajeHue (ailjioB W Iarok
(xatamoroB). [Touck ¢aiinoB cpencTBaMu OMEPAIIOHHON CHCTEMBI

1.8

ApxuBanus nanHbiX. Mcnonas30Banne nporpaMM-apXxuBaToOpOB

1.9

KoMnbrorepHsle BUPYCHI M APYrHMe€ BPEAOHOCHBIE IIporpammsl. [IporpamMmsl s
3aIlUTHI OT BUPYCOB

1.10

O0benunenue KoMmnblOTepoB B ceTb. Cerh MHTEepHET. Beb-cTpanuia, BeO-cailt.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsbl. Ilonck
uH(bOpMallMM TIO KIIOYEBBIM CJIOBaM W 10 H300paxkeHuto. JlocToBepHOCTH
uHpopManuy, morydeHHoi u3 MaTepuera
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CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAUI

1.12

CereBoil aTUKET, 0a30Bble HOPMBI HH()OPMALIMOHHON 3TUKH U paBa Ipu padoTe B
cetu UntepHer. Ctpateruu GezonacHoro noseqeHus B iurepHere

TeOpeTI/IquKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I

2.1

Wndopmarnius - 0THO U3 OCHOBHBIX MOHATHI coBpeMeHHOM Hayku. UHpopmanus
KaK CBEJICHUs, NpeJHa3HAYCHHbIE JJIS BOCHPUATHS YEJIOBEKOM, U MH(OpMaIHs
KaK JIaHHbIe, KOTOpPbIE MOTYT OBITH 00paboTaHbl aBTOMATU3UPOBAHHON CUCTEMOM

2.2

JluckpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCaHMS HENPEPHIBHBIX OOBEKTOB U
IPOIIECCOB C MOMOIIBIO JTUCKPETHBIX JaHHBIX. MH(pOpMaIMOHHBIE MPOLECCH -
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, IpeoOpa3oBaHUEM U Nepelauei JaHHBIX

2.3

CumBon. Andasut. MomHocts andaBurta. PazHooOpasue sS3bIKOB U an(aBUTOB.
EcrectBeHHble U (popManbHbIe s3bIKM. AJ(ABUT TEKCTOB HAa PYCCKOM S3bIKE.
JBonunslif andasut. KonruecTBo BCEBO3ZMOXKHBIX CIIOB (KOJOBBIX KOMOHWHAIM)
¢uKCUpOBaHHOM JIMHBI B JABOMYHOM aidasure. IIpeoOpasoBanue nobOro
andasuTa K ABonyHOMY. KonmmuecTBo pa3nnyHbIX cJI0B (UKCUPOBAHHOM IJIMHBI B
ashaBUTE ONpEACTCHHON MOIIIHOCTH

2.4

KoaunpoBanue cMMBOJIOB OJTHOTO ai(paBUTa C IOMOIIBIO KOJOBBIX CIIOB B IPYTOM
andaBute, KOJ0Bask TAOIHIIA, TEKOTUPOBAHUE

2.5

JIBonuHsIi Koa. [IpecTaBiieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B IBONYHOM
andasute

2.6

NudopmaninoHHblii 00beM NaHHBIX. BUT - MUHUMAaNbHAS €IUHUIIA KOJIUYECTBA
nH(popMaIuu - IBOMUHBIN pa3psia. bailT, kunobalT, MmeradanT, rurabanT




2.7

CkopocTh nepefavu JaHHbIX. EAMHUIIBI CKOPOCTH Nepenadn JaHHbIX. MckaxkeHue
UHOPMALIMK TIPH TIepeaayue

2.8

KonupoBanue tekctoB. PaBHOMepHbI kon. HepaBHoMepHblii kon. KomupoBka
ASCII. Bocemubutaple koaupoBku. I[lonstue o xommpoBkax UNICODE.
JlekoqupoBaHnue  COOOIIEHUI € HCIOJIB30BAHMEM  PaBHOMEPHOTO U
HEpaBHOMEpPHOTo koja. HpopMalnoHHbIH 00beM TEeKCTa

2.9

OO1ee npeacraBieHue o LUGPOBOM MPEACTABIECHUH ayJUOBU3YaJIbHBIX U IPYTUX
HenpepbIBHbIX JaHHbIX. KonupoBanue 1seta. L{BeToBbie Moaenu. Mozaens RGB.
['mybuna koauposanus. [Tamutpa

2.10

PactpoBoe u BekTOopHOE mpenactaBieHue u3zoOpaxenuid. Ilukcens. Onenka
UH(POPMALIMOHHOT0 00beMa rpadMuecKuX JaHHBIX AJISl pACTPOBOI0 U300paXeHUs
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KO,Z[HpOBaHI/Ie 3BYyKa. Pa3p$II[HOCTB H YaCTOoTa JUCKPCTU3AllUU. KomnuaectBo
KaHaJIOB  3aIluCH. OHGHKa KOJMYCCTBCHHBIX IApaMETpPOB, CBA3AHHBIX C
MMPEACTAaBJICHUEM U XPAHCHUEM 3BYKOBbBIX (baﬁHOB

HudopmalinoHHbIEe TEXHOIOTUN

3.1

TekcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIla, ad3all, CTPOKa,
CJIOBO, CHUMBOJ)

3.2

TekcToBBIE  IpoLeccOp - HUHCTPYMEHT CO3/laHus, pPEJAKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue Ttekcra. CBoiictBa cumBojioB. [pudt. Tunsl mpudros
(pyOnenble, c 3aceykaMu, MOHOIIMpUHHBIE). [lodyXUpHOE U KypCHUBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHUIlbl, ab3alHbBIM OTCTYH, HHTEpBAJ,
BbIpaBHUBaHKE. CTHIIEBOE (JOpMATHPOBAHUE

3.4

CrpykrypupoBanue uHGOpMalMd € [OMOLIBIO  CIHCKOB M TaOJMII.
MuoroypoBHeBble ciickH. Jlo6aBieHre Ta0IMIl B TEKCTOBBIE TOKYMEHThI

3.5

BceraBka m3oOpaxkeHuii B TEKCTOBBbIE JOKYMEHTHl. OOTekaHue H300paKeHHi
TEKCTOM. BKiItoueHne B TEKCTOBBIM JJOKYMEHT AuarpamMm U ¢Gopmyi

3.6

[Tapamerpsl cTpaHMibl, HyMmepanus crpaHul. JloOGaBieHue B JTOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIpoBepka mpaBonucanusa. PacctaHoBka mepeHOCOB. I'0J0COBOM BBOJA TEKCTA.
OnTnueckoe pacrno3HaBaHue Tekcra. KomnbloTepHslil nepeBoj. Mcnonb3oBaHue
cepBuCcOB ceTu MuTepHeT 11t 00paboTKH TeKCTa

3.8

3HAaKOMCTBO €  rpaUUecKUMH  pelakropaMu. PacTpoBble  PUCYHKH.
Hcnonb3oBanue rpaduyeckux NpUMHTHBOB

3.9

Onepanuy peaakTUpPOBaHUS TpapUUECKuX OOBEKTOB, B TOM YHCIE HUPPOBBIX
dororpaduii: u3MeHeHHe pa3Mmepa, oOpe3ka, MOBOPOT, OTpakeHue, pabora ¢
oOnactsamMu (BbIIENIEHHE, KOIMPOBAaHME, 3aJIMBKAa IIBETOM), KOPPEKIUS IBETa,
SPKOCTH ¥ KOHTPACTHOCTH

3.10

Bekropnas rpaduka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEJICTBAMU
TEKCTOBOTO TIpoIieccopa WM JAPYruX Iporpamm (mpuioxenuit). JloGaBnenue




BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11 [ToaroToBka MynbTUMEeIMHHBIX mNpe3eHTanuil. Craiin. JloOGaBneHwe Ha cliain
TeKcTa U n300pakeHuil. PaboTa ¢ HECKOBKUMU CllaliiaMu

3.12 | JloGaBienue Ha claiil ayTMOBU3YAIbHBIX JaHHBIX. AHUMaLus. [ UIepcchuIKu

Taomuua 12.2

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl

(8 kmacc)
Kox [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
pe3ynbpTarta
1 ITo Teme «TeopeTrdeckue OCHOBBI HH(DOPMATUKI

1.1 [TosicusiTh Ha mpUMepax pa3aUuus MEXAYy TMO3UIHOHHBIMH U
HEMO3UIIMOHHBIMHA CUCTEMaMU CUHUCIICHUS

1.2 3anuceiBaTh W cpaBHHMBaTh lenbie uncia oT 0 g0 1024 B pa3nuyuHbBIX
MO3UIIMOHHBIX CHCTEMaX CYUCIICHHS (C OCHOBaHMAMHU 2, 8, 16), BBITIOJIHATH
apudMeTHIECKUE ONepariy HaJl HUIMH

1.3 PackpbIBaTh CMBICT TIOHATHN «BBICKA3bIBAHUEY, «IOTHUYECKAs OMEPAIIUS,
«JIOTUYECKOE BBIPAKEHUE

1.4 3anuchIBaTh JIOTHYECKHE BBIPAKEHHUS C HCIOJIb30BAHUEM JU3BIOHKIINH,
KOHBIOHKIINA W OTPHIIAHUS, ONPEICNIATh HMCTUHHOCTh JIOTHYECKUX
BBIPQXXEHHI, €CTM W3BECTHHI 3HAYEHHs] UCTHMHHOCTH BXOJSIIUX B HETO
MIEPEMEHHBIX, CTPOUTH TAOJIUIIBI HCTUHHOCTH TSI JIOTUYECKUX BBIPAKCHHH

2 [To TemMe «ANTOPUTMBI U IPOTPAMMHPOBAHUE

2.1 PackpbIBaTh CMBICI MOHATHH «HMCIOTHUTENDY, «AITOPUTMY, «IIPOrpaMMay,
MOHUMAs PA3HHITY MEXIY YIOTPEeOJICHHEM 3THX TEPMHHOB B OOBIICHHOM
peudd u B uHGOpMaTUKE

2.2 OnuceiBaTh AITOPUTM PEIICHHS 3a/1a4ll Pa3IMYHBIMH CIIOCOOaMH, B TOM
yuclie B BUJe 0J0K-CXEMBI

2.3 CocCTaBysATh, BBINOJMHATH BPYYHYI0O W Ha KOMIBIOTEPE HECIOXKHBIC
QITOPUTMBI C HCIIONH30BAHHEM BETBJICHUN WM IHMKJIOB JUISl YIPAaBJICHUS
HACTIOJTHUTEIISIMA

2.4 Hcnonp30BaTh KOHCTAHTBI M TIEPEMEHHBIC PA3JIMYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), @ TakKe COJEp)KAlllUe UX BBIPAKCHHUS,
UCIIOJTb30BATh OIEPaTOp MPUCBAUBAHUS

2.5 Hcnonp3oBate mpu  pa3paboTke TMporpaMMm JIOTUYECKHE 3HAYCHHS,
OTIepaIU U BBIPAKEHUS C HUMH

2.6 AHanM3upoBaTh MPEUIOKCHHBIE aJTOPUTMBI, B TOM YHCIIE ONPEICIsTh,




Kakhe pe3yJibTaThl BO3MOXHBI TPH 33JaHHOM MHOKECTBE HCXOJHBIX
3HaYEHUN

2.7 Co3maBaTh W OTJIQXMBATh MPOrpaMMbl HAa OJHOM U3  SI3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, C#, IIkomabHbIi
AnropuTMUuYecKHil  SI3bIK), peamu3yIollUe HECJOXKHBIE aJITOPUTMBbI
00pabOTKH YMCIIOBBIX JIaHHBIX C HCIOIb30BAaHHEM IIUKJIOB U BETBIICHUI, B
TOM YHCJIE PEATU3YIOLINE ITPOBEPKY IEIMMOCTH OJHOrO LIEJIOro 4YHcia Ha
Ipyroe, MpoBEpKYy HATypaJbHOTO YKCIa HA MPOCTOTY, BblAETIEHUS 1IUbp U3
HATypaJIbHOTO YUCIIA

Tabmuua 12.3

[TpoBepsiembie AIIeMEHTHI cojiepkanus (8 Kiacc)

Kon IIpoBepsiemMblii 2JIEMEHT COlEpKaAHUS

1 TeopeTnueckre 0OCHOBbI HHPOPMATUKU

11 Hemno3umnmonnsie U MO3UIMOHHBIE CUCTEMBI cunciieHus. Amndasut. OCHOBaHUE.
Pasepuyras ¢opma 3anucu uucna. [lepeBog B OECATHUHYIO CHCTEMY YHCEIl,
3alIMCaHHBIX B JIPYTUX CUCTEMaX CUUCIICHUS

1.2 Pumckad cucreMa cunciieHus

1.3 JBonunas cucrema cunciienus. [lepeBon menbix uncen B mpeaenax ot 0 go 1024
B JIBOMYHYIO CUCTeMY cuucieHus. BocbMepudHas cuctema cuucienus. [lepeBon
YUCeNl W3 BOCBMEPHYHOW CUCTEMBI B JBOWYHYIO W JICCATUYHYIO CHUCTEMBI U
obparno. IllectHaanarepuuHas cuctema cuucieHus. IlepeBox uucen wu3
NICCTHAIATCPUIHON CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO H JIECATHUIHYIO
CUCTEMBI U 00paTHO

14 Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUNCIIEHUS

1.5 Jlormdeckre  BbICKa3biBaHUs.  Jlormyeckue  3HAUEHUS  BBICKA3bIBAHHIA.
3J'I€MGHTapHBI€ M COCTaBHBIE BBICKa3bIBaHUs. Jlormueckue orncpanuu: «u»
(KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHHE), «UIu» (IUIBIOHKIHS, JOTHYECKOe
CIIOKEHHUE), «HEe» (JIormueckoe oTpuilanue). [Ipuopurer JTOTrHUecKuX OIeparni.
Omnpenenenre ICTUHHOCTH COCTAaBHOTO BBICKA3bIBAaHUS ITPH H3BECTHBIX 3HAYCHHSIX
HCTUHHOCTHU BXOAAIHNX B HETO DJICMCHTAPHBIX BBICKa3LIBaHUU

1.6 Jlornueckue BBIPAXXCHUA. HpaBI/IJ'Ia 3allMCH JIOTHYCCKUX BBIpa)KeHHfI. HOCTpOeHI/Ie
Ta6J'II/II_[ NCTUHHOCTH JIOTUYCCKUX BBIpa)KeHI/II\/'I

1.7 Jlornueckue 3neMeHThl. 3HAKOMCTBO € JJOTUYECKMMHM OCHOBAMH KOMIIBIOTEPA
2 ANTOPUTMBI U TPOTPAMMUPOBAHHE
2.1 Ilonsitne amroputMa. McnoaHuTenw aarOpUTMOB. AJNTOPUTM Kak  IUIaH

YIpaBJICHUA UCITIOJIHUTCICM

2.2 CgoiictBa anroputma. CriocoObl 3amuicu anroputMma (CIOBECHBIN, B BUAE OJIOK-
CXEMBI, TIporpamMma)




2.3 AnroputMHUuYecKrue KOHCTPYKIMHU. KoHCTpykums «cienoBaHue». JIMHeWHbII
AJITOPUTM. Or PAHUYCHHOCTDb JIMHENHBIX AJITOPUTMOB: HEBO3MOXHOCTbH
MPElyCMOTPETh 3aBUCUMOCTD MOCIEA0BATEIHHOCTH BBIMOIHIEMBIX JEHCTBUN OT
HUCXOOHBIX JAaHHBIX

2.4 KoHCTpyKIusi «BETBICHHME»: TMOJHAS W HemojgHas Qopmbl. BeimonHenue u
HEBBINIOJHEHUE YCJIOBUS (MCTUHHOCTh U JIOKHOCTB BbICKa3blBaHUs). [IpocTbie u
COCTaBHBIE YCIOBUS

2.5 KoHcTpykusl «IIOBTOpEHME»: LHUKIBI C 3aJaHHBIM 4YKMCIOM IIOBTOPEHMM, C
YCIIOBUEM BBIIIOJIHEHHUS, C IIEPEMEHHON LIUKJIA

2.6 Pazpabotka mas ¢GoOpMaNBHOTO UCHOMHUTENS aIrOPUTMa, MPUBOMISIIETO K
TpeOyeMoMy pe3yibTaTy NpU KOHKPETHBIX HCXOAHBIX JaHHbIX. Pa3paborka
HECJIO)KHBIX aJTOPUTMOB C HCIHOJB30BaHWEM IMKJIOB W BETBJIEHUH JIs
ynpaBieHus:  (QOpPMaJIbHBIMH  HCHOJHUTEISIMU. BBINOMHEHHE  alropuTMOB
BPYUYHYIO U Ha KoMmIbioTepe. CUHTaKCHUUYECKUE U JIornyeckue ommnoku. OTkassl

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

2.8 [lepemennas: tum, uMmsa, 3HaueHue. llenpie, BelIECTBEHHbIE M CHUMBOJIbHBIC
NEpEMEHHbBIE
2.9 Omneparop mnpucBauBaHusi. ApudmeTuyecKkue BBIpAXKEHUS U TOPSIAOK HX

BBIYHCIICHUA. Onepam/m C ICJIBIMH YUCJIaMH: LHECIOYHUCIICHHOEC ACICHUC, OCTATOK
OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IECJIOr0 YMUCila Ha APYyroe

2.10 |BerBnenus. CocTaBHbIE YCIOBUS (3aMIUCh JOTMUECKUX BBIPAKEHUH Ha H3y4aeMOM
A3bIKe MporpamMmupoBanus). HaxoxxieHue MUHMMyMa 1 MaKCUMyMa U3 IBYX, TpeX
U YeTbIpex uncell. Pemenue KBagpaTHOro ypaBHEHUs, UMEIOLIETO BELIECTBEHHbIE
KOpHU

2.11 |/lmamoroBasi OTJIaJIKa MPOTPAaMM: TIOIIATOBOE BHITIOJHEHUE, POCMOTpP 3HAYCHHNA
BEJIMYMH, OTJIaJOYHBIN BBIBOJI, BBIOOP TOUKH OCTAaHOBA

2.12  |Iuxxn c ycnoBueM. Anroput™ EBknuaa amns HaxoxJIeHHs] HaUOOJBIIEro 00IIero
JeUTeNsl IBYX HaTypajJbHBIX yucell. Pa3OueHne 3ammcu HaTypalbHOTO YKCia B
MO3UIIMOHHOM cHCTEMe ¢ OCHOBAaHMEM, MEHBIIIUM MM paBHBIM 10, Ha OTAEIbHBIE

dpo1

2.13  |IlukJ c nepeMeHHO. AIrOPUTMbI TPOBEPKH AETUMOCTH OJJHOTO IIEJIOr0 YMCIIa Ha
Jpyroe, MPOBEPKU HATypalIbHOI'O YUCIIA HA IPOCTOTY

2.14 |OOpaboTka CHUMBOJBHBIX HaHHBIX. CHMBOJBHBIE (CTPOKOBBIEC) TIEPEMEHHBIE.
[TocumBonbHast oOpaboTka cTpok. Ilojacuer 4acTOThl MOSIBIEHUS CHUMBOJA B
cTpoke. Berpoennsie pyHKIMU A1 00pabOTKU CTPOK

2.15 |OmpeneneHne BO3MOXKHBIX pe3yJabTaTOB pabOTHl aNropuT™Ma MpH 3aTaHHOM
MHOKECTBE BXOJHBIX JIQHHBIX, OIPEIEICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX,
HNPUBOAALIMX K JaHHOMY pPe3yJbTaTy

Tabmuua 12.4



[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOMN MPOrpaMMbl
(9 kmacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTesIbHOI MpOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus
pe3ynbTaTa

1 [To Teme «l{udpoBasi r(paMOTHOCTHY

11 Hcnonp30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHUCIIE
KOMMYHHKAIIMOHHBIC CEPBHUCHI, 00JauHble XpAaHWIMUILA JAAHHBIX, OHJIANH-
IpOTpaMMbl (TEKCTOBBIE U IpauuecKue PeJaKTOpbl, Cpesibl pa3padoTKu) B
y4eOHOM U TTOBCEAHEBHOM ESITEIIBHOCTH

1.2 [IpuBOANTE TPHMEPHI KCHOIB30BAaHHUA TEOMH()OPMAIIMOHHBIX CEPBUCOB,
CEpBUCOB  TOCYJApCTBEHHBIX  YCJIYr, 00pa3oBaTelbHBIX CEPBUCOB
WuTepHera B y4eOHOM U TOBCEAHEBHOM AESITEIbHOCTU

1.3 Hcnonp30BaTe  pa3iMYHbIE CPEACTBA  3alIUTHl  OT  BPEIOHOCHOTO
MPOrPaMMHOT0 0OecIieYeH s, 3alUIIATh MePCOHATBHYI0 HH(OPMALIUIO OT
HECAHKIMOHMPOBAHHOTO JIOCTyIa M €ro TMOCIEACTBHHA (pa3rialicHus,
MOJMEHBI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUX U
COIMATILHO-TICHXOJIOTUYECKUX AaCIIEKTOB HCIOJIb30BaHUS CeTH VHTEepHET
(cereBass aHOHMMHOCTb, ITU(GPOBOHN cled, ayTEHTHYHOCTb CYOBEKTOB W
pecypcoB, OIaCHOCTh BPEIOHOCHOT'O KOJ1a)

1.4 PacrioznaBaTth MONBITKM U NpeAynpekiaTb BOBiIeUeHHE ce0d U
OKpPYKAaIOIIMX B JECTPYKTHBHblE W KpPUMHHaJbHbIE (OPMBI CETEBOU
AKTUBHOCTH (B TOM 4yucIie KUOepOyJIHHT, (PUILIHMHT)

2 [To Teme «TeopeTrueckue OCHOBBI HH(DOPMATHKI)

2.1 PackpbIBaTh CMBICHT MOHATHH «MOJEBY», «MOJCIHPOBAHKEY, OMPEACIATH
BUJBI MOJIENEH, OILIEHWBAaTh aJIeKBaTHOCTh MOJEIH MOJEIUPYEMOMY
00BEKTY U 1EJISIM MOJICTTUPOBAHUS

2.2 Hcnonp3oBath rpadsl U 1epeBbs Ui MOJCIUPOBAHUS CUCTEM CETEBOM U
UEePapXUUECKOMN CTPYKTYpPbI, HAXOAUTh KpaTyaluii myTh B rpade

3 [To Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHUE

3.1 Pa30OuBath 3a1aun Ha MO/3a/1a4M, COCTABIIATD, BHIMOIHATH BPYUYHYIO U Ha
KOMIIBIOTEPE HECJIOKHBIE AJITOPUTMBl C MCIOJB30BAHUEM BETBIICHUM,
LIMKJIOB M BCTIOMOTATEJIbHBIX aJITOPUTMOB ISl YIIPABJICHUS HCTIOTHUTEISIMU

3.2 CocTaBniTh M OTIAXKUBATh MPOTPAMMBI, PpEATH3YIOIIUE THUIIOBBIE
ITOPUTMBI 00pPaOOTKH YMCIOBBIX MOCJIEA0BATEILHOCTEHN MM OTHOMEPHBIX
YHUCIIOBBIX MAacCHBOB (IMOMCK MaKCHMyMOB, MHHHUMYMOB, CYMMBbl WU
KOJIMYECTBA IEMEHTOB C 3a/laHHBIMM CBOMCTBAMM) HAa OJHOM M3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IIkonpHbIi
AnroputMuyecKkuil S3bIK)

4 I[To Teme «MH(pOpMAITMOHHBIE TEXHOIOTHI




4.1 Beibupars cmoco0 mpencTaBieHUS JTaHHBIX B COOTBETCTBUU  C
MOCTaBIICHHOW 3amaueil (TaONMUIbl, CXEMBbI, TpapuKd, TUATPAMMBI) C
WCITOJIb30BAaHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH
JIAHHBIX

4.2 Hcnonb30BaTh 3JCKTPOHHBIE TAaOMMIBl A7 00pabOTKHM, aHanmu3a u
BU3YalIM3al[M1 YHCIOBBIX JAaHHBIX, B TOM YHCJE C BbIICICHUEM JHAara3oHa
TaOIUIBI U YIOPSAI0YMBAHUEM (COPTUPOBKOI) €0 JIEMEHTOB

4.3 Co3naBath ¥ MPUMEHATH B JIEKTPOHHBIX TAOIMIAX (OPMYIIBI AJISl pACUETOB
C  HCIOJIb30BAaHMEM  BCTPOEHHBIX  apupMeTHyeckux  (QyHKIMH
(cyMMUpOBaHUE U MOJCYET 3HAYEHUH, OTBEYAIOIINX 33JaHHOMY YCJIOBUIO,
cpeaHee apu(pMETHYecKoe, IOUCK MAKCHUMAaJbHOTO M MUHHMAJIbHOI'O
3HAuYEHUs), A0COTIOTHOM, OTHOCUTEIIEHOM, CMEIIIAHHOH a/Ipecaliiu

4.4 Mcnonb30BaTh 31€KTPOHHBIE TAOIHUIIBI U1 YUCIEHHOI'O MOJICIMPOBAHUS B
IIPOCTBIX 337auax U3 pa3HbIX MIPEIMETHBIX o0nacTeit

Tabnuma 12.5

[TpoBepsiemble As1eMEHTHI coepkanus (9 kiacc)

Kon ITpoBepsieMBlii 2IEMEHT COJIEpKaHUs
1 [{udposas rpaMOTHOCTH
11 I'mobaneHas cetb MurepHer. IP-ampeca y3noB. CereBoe XpaHEHHE IaHHBIX.

MGTOHI)I HHAUBHUAYAJIBHOI'O WU KOJIJICKTUBHOI'O pasMCIICHUS HOBOH I/IH(i)OpMaHI/II/I
B HWutepuere. bonpmme naHHbIe (MHTEpPHET-TaHHBIC, B YACTHOCTH JaHHbBIC
COIMAJIbHBIX CETEeH)

1.2 [Tonsitue 00 wuHOpMaIMOHHOW O€30macHOCTH. YTPo3bl HHGOPMAIIMOHHON
0€30IacCHOCTH IpU paboTe B TII00ATLHONM CETH U METObl MPOTUBOIEHCTBHS UM.
[IpaBuna 6e3omacHOi ayTeHTUPUKAIMK. 3alIUTa JAYHON MHGOPMAIMU B CETH
WutepHer. be3zomacHele  cTpaTerud TMOBeACHHUS B ceTH  VIHTepHeT.
[IpenynpexaeHue BOBICYEHHUS B JIECTPYKTHBHBIE M KPUMHUHAIBHBIE (DOPMEI
CEeTeBOI akKTUBHOCTHU (KMOepOYUIMHT, GUILKHT U Ipyrue GOopMbl)

1.3 Bunsl nesrensHoctn B MHTepHere. MHTEpHET-CEpBUCH: KOMMYHHUKAI[MOHHBIE
CepBHCHI (MOYTOBAs Cyk0a, BUAEO-KOH(PEPEHI-CBSA3b U JIPYTHUE), CIIPaBOUYHBIE
CIy’KOBbl (KapTbl, pacHmUCaHUs U JIpyTue), TOUCKOBBIE CIIYXOBI, CIyXOBI
OOHOBJIEHHMSI TporpaMMHOro ooOecriedeHus U Jpyrue ciyx0bel. CepBHUCHI
roCyJapCTBEHHbIX yciayr. Obmaunble XpaHUIHUIIA JaHHBIX. CpescTBa COBMECTHOM
pa3paboTKu JOKyMEeHTOB (oHIaitH-0¢uck). [I[porpammuoe obecrieuenne kak Beo-
CEepBUC: OHJIAHOBBIE TEKCTOBBIE M TpauecKue pelakTophl, Cpeibl pa3paboTKH
poTrpaMMm

2 Teopetnueckre 0CHOBbI HHPOPMATHKU

2.1 Mopnens. 3amaum, pemaeMble C MOMOINBIO MojaenupoBanus. Kmaccuduxarmm
Mozeneld. MarepuanbHple  (HaTypHbie) W WH(OPMAIMOHHBICE  MOJIEIIH.
HenpepeiBHble u auckpeTHsle monenu. lMmuranmonnsie monenu. Hrposbie
Mozenu. OleHKa COOTBETCTBUSI MOJEIHU MOJEIUPYEMOMY OOBEKTY M LENsM




MOACIINPOBAHUA

2.2

Tabnuynbie MOACIIH. Ta6JII/II_[a KaK nIpe€ACTaBJICHUEC OTHOUICHUA

2.3

ba3bl gannbix. OTO0pP B Tab/HIIE CTPOK, YIOBIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO

2.4

I'pad. Bepmmna, pedpo, myts. OpHeHTUPOBAaHHbBIE U HEOPHEHTUPOBAHHBIE TPadBbl.
JnuHa (Bec) pebpa. Becomas marpumna rpada. JnmHa myTd MexIy BepIIMHAMU
rpada. [Touck ontumansHoro mytu B rpade. HauanpHast BepimmHa (MCTOYHHK) U
KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM Ipade. Briuncienue koiauuecTna
nyTeil B HaNpaBJICHHOM allUKIMYECKOM Tpade

2.5

Hepeso. Kopensb, BepmunHa (y3en), TUcT, pedpo (mayra) nepeBa. Beicota nepesa.
[Monnepeo. Ilpumepsl wHcCIONB30BaHHUS JAepeBbeB. llepeOop BapuaHTOB C
MIOMOIIIBIO IepeBa

2.6

[lonsiThe MareMaTWyecKOW MOJAENU. 3aJayd, pelaeMble C  MTOMOIIbIO
MaTeMaTU4eCcKoro (KOMIIBIOTEPHOTO) MOJEIUPOBAHUS. Otnuune
MaTeMaTUYeCKON MOJIEHN OT HATYPHOM MOJIENH U OT CJIOBECHOIO (JIUTEPATypPHOTO)
OMHCaHUs 00BEKTa

2.7

OTanel KOMIIBIOTCPHOI'O MOJCIMPOBAHUA: IIOCTAHOBKA 3ajJa4dud, IIOCTPOCHHUC
MaTeMaTH4YeCKOM MOZCIIN, ITpOorpaMMHan peajin3anusia, TCCTUPOBAaHUEC, IPOBCACHUC
KOMIIBIOTCPHOTI'O 3KCIICPUMCHTA, dHAJIIN3 €TI0 PE3YJIbTAaTOB, YTOUHCHUEC MOACIIN

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa30uenue 3aga4yu Ha I1oAa3aaadu. CocraBieHue AJITOPpUTMOB U TMpPOrpaMm C
HCIIOJIB30BaHHUEM BGTBHCHHﬁ, OUKJIIOB W BCIIOMOTraTCJIbHBIX aJITOPUTMOB IJId
yrpaBJICHUA UCIIOJIHUTEICM HUJIN APYTUMHA UCTTOJTHUTCIISIMU

3.2

Tabnuunple BenuuuHBI (MaccuBbl). OmHOMepHBIEe MaccuBbl. CocTaBlieHHE U
OTJIaJIKa MTPOTPAMM, PEATU3YIONTUX THITOBBIE AJITOPUTMBI 00PaOOTKH OTHOMEPHBIX
YHCIOBBIX MAaCCHBOB, Ha OJIHOM U3 f3BIKOB mporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IllkonpHbli AnropuTmMudeckuil SI3bIK): 3amojHEHUE
YHCIIOBOTO MAacCUBa CIIYYailHBIMH UYHCJIaMH, B COOTBETCTBUH C (popmynoi wim
MyTEeM BBOJIa YUCEII, HAXOXKJICHUE CYMMBI 3JIECMEHTOB MAacCHBa, JIMHEHHBINA ITOUCK
3aJaHHOr0  3HAYeHWI B  MAacCHBE, IIOACYET  DJIEMEHTOB  MacCHBa,
VIOBJICTBOPSIONINX  3aJaHHOMY  YCJOBHIO, HAXOXJICHWEC MHHHMAJILHOTO
(MakCHUMalbHOTO) deMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

OOpaboTka MOTOKA [JAHHBIX: BBIYMCIEHHE KOJIMYECTBA, CYMMBI, CpPEIHEro
apu(METHYECKOro, MHHHUMAJIBHOTO M MAaKCHUMAaJbHOTO 3HAUYEHUS 3JIEMEHTOB
MOCJIE0BATENBHOCTH, YAOBIETBOPSIOIINX 3aJAHHOMY YCIOBHUIO

3.4

Vmpasnenue. Curnan. OOpaTtHast cBsizb. [lonydyeHue curnamoB oT HU(POBBIX
JaTYUKOB (KacaHWs, pacCTOSIHMUSA, CBeTa, 3Byka M japyroro). IIpumepsr
UCIIOJIb30BAaHUsl MpPUHIMIA OOpaTHOM CBA3M B CHCTEMax YIpaBlICHUS
TEXHUYECKMMHU YCTpOICTBaMH, B TOM uucie B poOororexHuke. [Ipumepsl
POOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIPaBJICHUS JBUKEHHEM B TPAHCIIOPTHOM
CUCTEME, CBapO4YHas JIMHHUA aBTO3aBOJld, ABTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIJIEHHEM JIOMa, aBTOHOMHAsI CUCTEMa yIIPaBIIEHUS TPAHCIIOPTHBIM CPEICTBOM
U IpyTU€ CUCTEMBI)




4 NudopmaninonHbie TEXHOIOTHH

4.1 [TonsiTre 00 37EKTPOHHBIX TaOiuIax. THIBI JaHHBIX B sYEHKaX 3JIEKTPOHHOU
tabmunpl. PenaktupoBanue u popmatupoBanue Tadiun. Berpoennbie GpyHKIMU
JUIS TIOMCKa MakCHMyMa, MHHMMYyMa, CyMMBI M CPEJHEr0 apHu(pMETHYECKOTO.
CopTupoBKa JaHHBIX B BBIACICHHOM jAuana3zoHe. I[locTpoeHue aumarpamm
(rucrorpamMMa, KpyroBas JMarpamMMa, TOuYedHas auarpamma). Beibop Tuma
JarpaMMbl

4.2 [IpeoOpaszoBanue ¢Gopmyn npu kKomupoBaHuH. OTHOCHTENbHAs, aOCOMIOTHAS H
CMeEIIaHHas apecarys

4.3 VYciioBHBIE BBIYMCICHUS B 3JIEKTPOHHBIX Tabnunax. CyMMHpOBaHHE M MOJCYET
3HAYEHUH, OTBEYAIOIUX 3aJaHHOMY YycioBHio. OOpaboTka OosbIuX HaOOpOB
JMaHHBIX. YHCIeHHOE MOICIMPOBAHUE B DIIEKTPOHHBIX TAOIUIIAX

4.4 Posib MHPOPMALIMOHHBIX TEXHOJIOTUH B Pa3BUTHH DKOHOMHKH MHUpPA, CTPaHBI,
peruoHa. OTKpbITEIE OOpa3oBarenbHbIe pecypchl. [Ipodeccuu, cBsi3aHHBIE C
uHpOpMAaTUKON ®  HMHOOPMAIMOHHBIMH  TEXHOJOTHSAMHU:  BeO-nu3aiiHep,
IPOrPaMMUCT,  Pa3pabOTYUK  MOOWIBHBIX  NPUIOKEHHH, TECTUPOBIIUK,
APXUTEKTOp MPOTPAMMHOTO OOECTICUCHHUs, CIEIUATUCT 10 aHaJIN3y JaHHBIX,
CHUCTEMHBIN aJIMUHUCTPATOP

IIpunoxenune

148.8. 1511 nmpoBeieHNs OCHOBHOT'O TOCYJJapCTBEHHOT0 SKk3ameHa o uadopmaruke (OI'D no
UHPOpPMATUKE) UCIONb3YyeTCcd MepeueHb (KOOU(pHUKATOp) MpoBepseMbIX TpeOOoBaHUM K
pe3ynbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM NpPOrpaMMbl OCHOBHOTO — OOIIEro
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 pe3yabTaTaM 0a30BOr0 YpOBHS
IPOBEPSEMOTrO | OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIETO
TpeGoBaHUS obpasoBanus Ha ocHoBe PI'OC
1 3HaTh (IOHUMATB)
11 Bnanenve ocHOBHBIMU MOHATHSAMU: MHGbOpMalus, Neperadya, XpaHeHHe U

o0OpaboTka MHQOpPMAIMH, AJTOPUTM, MOJENb, IUGPOBON MPOIYKT U HX
HCIIOJIB30BAHUE JIA PCHICHUA y‘-Ie6HI)IX " NPaKTHYCCKHUX 3a1a4

1.2 Bnanenue noHsITUSIMH: BbICKa3bIBaHUE, JIOTUYECKAs OTEepallys, JOTHYECKOe
BbIpaXXCHHE




YmMmern

2.1

YMeHue onepupoBarh eIMHUIIAMHU U3MEpPEHUsT HH)OPMAIIMOHHOTO 00heMa
Y CKOPOCTH MEPENAYN TAHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATH LieJible unciia oT 0 10 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CHUCTEMaX CYHCIIEHUS C OCHOBAaHMSAMHM 2, 8, 16, BHITOJIHITE
apudMeTHIecKre onepary HaJl HUIMH

2.3

VYMeHue KoAupoBaTh U IEKOAUPOBATh COOOLIEHMS 110 3aJaHHBIM IIPaBUIIAM;
IOHUMaHHE OCHOBHBIX IIPUHLUIIOB KOAUPOBAHUSA HHPOPMALIUU PA3IMUHON
NPUPOIBI: TEKCTOBOH, rpadynuecKo, ayiuo

2.4

YMeHHe 3amuchiBaThb JIOTMYECKUE BBIPAXEHUSA C  KCIOJIb30BAHUEM
JU3BIOHKIIMY, KOHBIOHKUHMHM W OTPULIAHHS, OIPEIEIATh HCTUHHOCTD
JIOTUYECKUX BBIPAXKECHUM, €CJIM U3BECTHBI 3HAYCHHSI NCTUHHOCTHU BXOASIINX
B HEro IEPEMEHHbIX, CTPOUTbh TAOJHUIbI MCTUHHOCTU JUISl JIOTUYECKHX
BBIPAKECHMM; 3aIMCHIBATH JIOTMYECKUE BBIPAKECHHSI HAa U3Y4aeMOM SI3BIKE
IIPOrpaMMHUPOBaHUS

2.5

YMeHHe COCTaBiIsATh, BRIMOIHATh BPYUHYIO U HA KOMITBIOTEPE HECIOKHBIE
ITOPUTMBI ISl yripaBieHus ucnonHutensimu (Yepemnamka, YepTexxHUK u
JIpyrue); co3/laBaTh M OTJIKHBATh NPOrpPaMMbl HAa OJTHOM M3 SI3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlIkonpHbIit
Anroput™Muyeckuit  S3bIK), peamu3yrolIMe HECIOXKHBIE  aJTOPUTMBI
00pabOTKM YMCIOBBIX JAHHBIX C HMCIIOJB30BAHHEM ITMKJIOB W BETBJICHUU;
yMeHHE pa30uBaTh 3aJayd Ha TMOA3aJayd, HCIOJIb30BaTh KOHCTAHTHI,
MEPEMEHHBIE M BBIPAXEHHUS PA3IMYHBIX TUTOB (YMCIOBBIX, JTOTUYECKUX,
CHMBOJIbHBIX); AHAJIM3UPOBATH MPEUIOKEHHBIN aJITOPUTM, OIPEACIIATH,
KaKue pe3yJlbTaThl BO3MOXKHBI TIPH 3aJaHHOM MHOECTBE HCXOJIHBIX
3HAYEHUI

2.6

YMeHue 3anucarh Ha U3Yy4aeMOM S3bIKE IPOrPAMMHUPOBAHMS AJITOPUTMBI
IPOBEPKU JEIMMOCTH OIHOrO I€JIOTO 4YHUCIIa Ha APYroe, IPOBEPKU
HATYpaJIbHOTO YHUCJIa Ha MPOCTOTY, BbLAEIEHUS LU(p U3 HATypalbHOTO
yucia, MOMCK ~ MAaKCMMyMOB, MHHUMYMOB, CYMMBI  YHCIIOBOM
MIOCIIEA0BATENBHOCTH

2.7

Bianenne yMeHHMEM OpHEHTHPOBATHCS B HMEPAPXUUYECKON CTPYKType
daiinoBoil cuctemsl, paboTaTh ¢ (GalIOBOM CHUCTEMOW MEPCOHATBLHOTO
KOMIThIOTEpPA C MCIOJIb30BaHHWEM Trpadudeckoro uHTepdeiica, a UMEHHO:
CO3/1aBaTh, KOMUPOBATh, IEPEMENIATh, IIEPEMMEHOBBIBATH, YIAAIATH U
apXUBUPOBATH (HANIIBI U KATAIOTH

2.8

Bnanenve ymMeHMsIMM M HaBbIKAMU HCIOJIb30BaHUS MH(GOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTUI JUIsl TIOUCKa, XpaHEeHHs, 00pabOTKu U
nepeaayy U aHaJIu3a pa3IMyHbIX BUOB HH(POpMAIUU




2.9 YMmenue BbIOMpaTh €roco0 MPeACTaBICHHs JAaHHBIX B COOTBETCTBHH C

MOCTaBIICHHOW 3amauedl (TabNMuIbl, CXEMBbI, TpaQuKd, TUATPAMMBI) C
UCIIOJIb30BAaHUEM COOTBETCTBYIOLIUX IMPOTPAMMHBIX CpeICTB 00paboTKU
JAHHBIX

2.10 YMmenue ¢GopManu3oBaTh U CTPYKTYPHPOBATh HMH(POPMALIUIO, HCIOIB3YS

JNEKTPOHHBbIE TaOMUIBl A7 00pabOTKM, aHalu3a W BU3yaJU3alHUH
YHUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIJCJICHHWEM Juarna3zoHa TaOJULbI U
yIOpSAOYMBaHUEM (COPTHUPOBKOM) €ro 3JEMEHTOB; YMEHUE NMPUMEHSTH B
9NEKTPOHHBIX Tal0nuuax ¢GopMybl Uisi PacdyeToB C HCIOJIb30BAHUEM
BCTPOCHHBIX  (PYHKIMI, aOCOTIOTHOH, OTHOCHUTEIBHOH, CMEIIaHHOM
aZpecaliy; MCIOIb30BaTh JJIEKTPOHHBIE TaOMUIBl JJI YHMCIEHHOTO
MOJICTTUPOBAHUS B TIPOCTHIX 3a/1a4aX U3 Pa3HbIX MPEIMETHBIX 00sacTeit

Tabmuna 13.1

[Tepeuens 351eMEHTOB copepkaHusl, posepseMbix Ha OI'D
1o uH(popmaTuxe

Kon [TpoBepsieMblii 37IeMEHT CoAepKaHUS
1 [{udposas rpaMOTHOCTH
1.1 |®Paiinsl u nanku (karaigoru). [IpuHiunsl noctpoenus Qaitnossix cucteM. [lonHoe ums
¢aitna (manku). [Tyte x ¢aitny (manke). Pabora ¢ ¢aiinamMu u karajgoramu cpeacTBaMu
OTEpALIMOHHOM CHCTEMBI: CO3/laHHe, KONUPOBaHHE, MEepeMEIIeHUE, TIepeMMEHOBaHUE U
ynaneHnue QaiinoB u nanok (karanoron). Tumsl ¢aiinos. CBoiicTBa daiinos. DaiaoBbIif
meHekep. Ilouck (aitnos cpencTBamMu oneparMoHHON CUCTEMBI
1.2 |OO6wvenunenue komnbioTepoB B ceTb. Cerb MHrepHer. BeG-cTpanuia, BeO-cailT.
CrpykTypa agpecoB BeG-pecypcoB. bpaysep. Ilouckossie cuctemsl. [Tonck nadopmaruu
0 KJIOYEBBIM CJIOBaM U M0 N300pakeHUIO.
JlocToBepHOCTh HH(pOpMaLIKH, TOJTy4eHHOH U3 MIHTepHeTa.
IP-anpeca y3moB. CeTeBoe XpaHEHHUE TaHHBIX
2 | Teoperuueckrue OCHOBBI HH(POPMATHKU
2.1 | IWCKpeTHOCTh JaHHBIX. BO3MOXHOCTD ONMMCAaHUS HEMPEPHIBHBIX O0OBEKTOB U MPOIIECCOB

C TIOMOIIBIO TUCKPETHBIX TaHHBIX.
CumBon. AndaBut. MomHocts andaButa. JIBowunsnii andasut. KommdecTBo
BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMi) (UKCUPOBAHHON IJIWHBI B JIBOMYHOM
andasure. [IpeoOpazoBanue modoro andaBura K IBOUIHOMY. KOTHMUECTBO pa3mudYHBIX
CJI0B (PMKCUPOBAHHOMW JJIMHBI B ajiaBUTE OINpPeIeIeHHON MOIIIHOCTH.

KoaunpoBanue cuMBOJIOB OAHOro ajndaBUTa € TMOMOIIBIO KOJOBBIX CIIOB B JIPYroM
andaBuTe, KOJ0Bas TaOIHIIA, TEKOIUPOBAHHE.

Konunposanue tekctoB. PaBHomepHbIil koa. HepaBHomepubiii koa. Komuposka ASCII.
Bocemubutabie koaupoBku. llonsitue o koaumpoBkax UNICODE. [lexonupoBanue




COOOUIEHHH ¢  HCIOJB30BAaHHMEM PAaBHOMEPHOTO W HEPaBHOMEPHOTO  KOJa.
HNudopmannoHHbIi 00beM TEKCTa

2.2

WudpopmannoHHblii 00beM JaHHBIX. bUT - MUHUManbHAas eIWHHUIA KOJMYECTBA
uHpOpMALUU - ABOWYHBIA paspsa. Eaununsl u3mepenus nH(GOpMAIMOHHOTO 00BbeMma
JaHHBIX. buT, OalT, KMII0OAKT, MeradaiT, ruradaiT.

CkopocTb nepenauu JaHHBIX. EQUHUIIBI CKOPOCTH NEpelayu JaHHBIX

2.3

KonupoBanue unBera. L[BeroBrie moxmenn. Mogens RGB. I'mybuna kommpoBanusi.
[Tanmurpa.

PactpoBoe u BekTOpHOE mpenacrtaBieHue u3zoOpakeHwit. Ilukcenb.  Onenka
MH(POPMALMOHHOI0 00beMa rpadMuecKuX JaHHbBIX AJISl paCTPOBOI0 U300paXKeHus

2.4

KonupoBanue 3Byka. Pa3psaaHocTts 1 gacrora 3anucu. KoanuecTBo KaHaJIOB 3allMCH.
OneHka KOJIMYECTBEHHBIX MApaMeTPOB, CBS3aHHBIX C IPEACTABICHUEM U XpaHEHHEM
3BYKOBBIX (hailioB

2.5

Heno3unmonHble W TO3WIMOHHBIE CHCTEMBI cuucieHus. AndaButr. OcHOBaHHE.
PasBepnyras ¢popma 3anucu uncna. [lepeBoj B JECATUIHYIO CUCTEMY YHCEI, 3aITMCaHHBIX
B IPYTUX CUCTEMaX CUUCIICHUSI.

Pumckas cucrema cuuciaeHus

2.6

JBonuHnas cucrema cuucieHus. IlepeBon nenbix uucen B mpenenax or 0 no 1024 B
JBOMYHYIO CHCTeMY cumclieHus. BocemepuuHas cucrema cuucienus. [lepeBon uncen u3
BOCBMEPUYHON CHCTEMBl B JBOMYHYIO U JIECATHUYHYIO CHCTEMBbl M 0OpaTHO.
HlectHaguarepuyHas cucrtema cuucieHus. [lepeBox uumcen M3 mIecTHaALATEPUUHOM
CHCTEMBI B IBOMYHYIO, BOCBMEPHUHYIO U AECATUYHYIO CUCTEMbI U 0OOPATHO.
Apudmerndeckue onepanuy B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BbicKa3biBaHUs. Jlornueckue 3HaUY€HUsI BBICKA3bIBAHUM. DJIEMEHTAPHBIE U
COCTaBHbIE BbICKa3bIBaHUA. Jlormueckue omnepanuu: «u» (KOHBIOHKIHA, JIOTHUYECKOE
YMHOXEHHUE), «HUIU» (IU3BIOHKIIHS, JOTHYECKOE CJIOXKEHHE), «He» (JIOTUYECKOe
otpunianue). [Ipuoputer nornyeckux omnepanuii. OnpeneaeHrne ICTUHHOCTH COCTaBHOTO
BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAYEHNSI ICTUHHOCTH BXOJSIIIMX B HETO JIEMEHTAPHBIX
BbICKa3biBaHUW. Jlornueckue BbIpaxkeHus. [IpaBuia 3amucu JIOTUYECKUX BBIPAXKECHHIA.
[TocTpoenne TabIHI HCTHHHOCTU JIOTUYECKUX BBIPAKCHUM

2.8

Jlormueckue 3jeMeHTE. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMH KOMIIBIOTEpa

2.9

HerCpBIBHBIC U JUCKPETHBIC MOICIIN. MMuTanuosnHple MOACTIH. I/IFpOBBIC MOACIIN.
OI_ICHKa AZICKBATHOCTHU MOACIIN MOACIIUPYEMOMY O6’[>CKTy " OeJIisIM MOJCIITUPOBAHUA

2.10

Tabanunbie MOACIIH. Ta6JII/II_[a KaK IMpEACTaBJICHUEC OTHOLICHU.
ba3pl naHHBIX. OT60p B Ta6J'II/II_IC CTPOK, YAOBJICTBOPAIOIINX 3aJaHHOMY YCJIIOBHIO

2.11

I'pad. Bepmuna, pedbpo, myts. OpueHTHpOBaHHBIE U HEOPUEHTUPOBaHHBIE rpadbl. JrHa
(Bec) pebpa. BecoBas matpuia rpada. [JnuHa mytn mexay BepmuHamu rpada. [Touck
onTUMalIbHOTO MyTH B Trpade. HauanbHas BepiminHa (MCTOUYHUK) U KOHEYHasl BEPLIMHA




(cToK) B OpHEHTHpPOBaHHOM rpade. Briuucienue konuyectBa MyTeld B HalpaBlICHHOM
AIUKINYeCKOM Tpade

2.12

HepeBo. Kopens, Bepmmna (y3en), amct, peOpo (myra) nepeBa. Bricora npepea.
[Tognepeso. Ilpumepsl ucnonb3oBaHusi JepeBbeB. llepeOGop BapHaHTOB C MOMOILBIO
nepesa

ANTOpPUTMBI U IPOTPAMMUPOBAHHE

3.1

CpoiictBa anroputma. CriocoObl 3amucy adropuTMa (CIOBECHBIH, B BHUJIEC OJIOK-CXEMBI,
nporpamma).

CocraBiieHHE aITOPUTMOB W MPOTPAMM C HCIIOJIb30BAHMEM BETBIICHUH, ITUKIOB H
BCIIOMOTaTENIbHBIX aJTOPUTMOB JUIs yrpaBiieHus ucrnonautenem (Pobor, Uepemnanmika,
UepTeXHHUK U IPYTHE). BEITOTHEHNE aTOPUTMOB BPYYHYIO U HA KOMITHIOTEPE

3.2

SAzpik  mporpammupoBanus  (Python, C++, Ilackanb, Java, C#, UlkonbHbIi
AnropurMuyeckuil S3bIK).

Cucrema nporpaMMHPOBAHMS: PEIAKTOP TEKCTA MIPOTpamMM, TPAHCISATOP, OTIIAIUHUK.
[lepemennas: tum, umsi, 3HaueHue. Llenpie, BEMECTBEHHBIE U CUMBOJIBHBIC TIEPEMEHHBIE.
Omneparop npucBavBaHus. ApUPMETHICSCKHE BBIPAKCHUS M MOPSIOK MX BBIYMCICHHS.
Omnepaiuu ¢ 1eabIMA YUCTIaMHU: IIEJI0OUUCIICHHOE JICJICHUE, OCTAaTOK OT JACJICHUS.
BerBnenus. CoctaBHbIE YCIOBHS (3aMKUCh JOTUYECKUX BHIPAKEHUHN HA U3y4aeMOM S3BIKE
nmporpaMMupoBanus). HaxoxxaeHrne MUHUMyMa U MaKCUMyMa M3 JIBYX, TPEX U YeThIpeX
yucell. PelieHrne KBaApaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHbBIE KOPHH.

[uxi ¢ ycnmoBueM. AnroputM EBKITMIA sl HAXOKIEHU ST HAMOOJIBIIIETO 00IIEro ASIUTEeNs
JIBYX HaTypaJbHBIX uucesd. Pa3OueHue 3amucu HATypajlbHOTO YWCIa B MO3UITMOHHOU
CHCTEME C OCHOBaHHEM, MEHBIITUM WM paBHBIM 10, Ha OTHENBHBIE ITUDPHI.

[y c nepeMeHHOM. AJITOPUTMBI TPOBEPKH JIETUMOCTH OJTHOTO LIETIOTO YHCIIa Ha IPYTOE,
MIPOBEPKHU HATYpPaIbHOI'O YHCIIA HA IPOCTOTY

3.3

OOpaboTka CHUMBOJIBHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIE)  IEPEMEHHBIE.
[TocumBoabHas 0OpaboTka cTpok. Ilojncyer 4acTOTHl MOSIBIEHHS CHUMBOJIA B CTPOKE.
Berpoennbie pyHkumu s 00paboTKU CTPOK

3.4

OrnpezenieHne BO3MOXHBIX PE3yJabTaTOB padOTHl aTOPUTMA MPU JTAHHOM MHOXKECTBE
BXOJIHBIX JTAHHBIX, ONPEICIICHNE BO3MOXHBIX BXOJIHBIX JAHHBIX, MPUBOAIINX K JAHHOMY
pe3ynbTaTy

3.5

Tabnuunble BenmuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBieHHE W OTJIajKa
IpOrpaMM, PEaTu3yIOUIMX TUIIOBBIE aJTOPUTMbI 0OpPaOOTKH OJHOMEPHBIX UHCIOBBIX
MacCHBOB, Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, Tlackans, Java, C#,
[konbHBIH ANropuTMUYECKHM SI3BIK): 3alOJHEHHE YHMCIOBOIO MAacCHBa CIydyalHBIMU
YHCIaMHU, B COOTBETCTBUHU C (POPMYJION WIIM MyTEM BBOJA YHMCEN, HAXOXKIAECHUE CYMMBI
AJIEMEHTOB MAacCHBa, JIMHEWHBI NOWCK 3aJaHHOIO 3HAYEHUS B MAacCUBE, MOJCYET
AJIEMEHTOB  MAcCHBa, YIOBJIETBOPSIOUIMX  3aJaHHOMY YCJIOBMIO, HAaXOXKIECHHE
MUHHUMAJIBHOTO (MaKCUMaJIbHOTO) 3JeMeHTa MaccuBa. COPTUPOBKA MacCHBa.

OOpaboTka MOTOKAa JaHHBIX: BBIYHUCIEHHUE  KOJWYECTBA, CYMMBI, CpEIHEro




apI/I(I)MeTI/I‘-IGCKOFO, MHWHHMAaJIbHOI'O n MAaKCHUMAJIbHOTI'O 3HA4YCHUA 9JICMCHTOB
MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIIOBHIO

3.6

VYnpasnenue. Curnan. O0parHasi cBs3b. [lonmyueHne curHaiaoB oT HUQPPOBBIX JAaTYUKOB
(HampuMep, KacaHHsl, pacCTOSIHUSA, CBETa, 3ByKa). [IpuMepsl UCIONb30BaHUS TPUHIIHUIIA
00paTHOW CBA3M B CHCTEMax YNPABICHHUS TEXHUYECKHMMH YCTPOHCTBAMH C IMTOMOIIBIO
JaTYNKOB, B TOM YHCJIE B pOOOTOTEXHUKE

WNHdopMalnoOHHBIE TEXHOJIOTHH

4.1

TekcToBbIe JOKYMEHTHI M X CTPYKTYPHBIE JIEMEHTHI (CTpaHuIla, ad3all, CTpoKa, CJIO0BO,
CHUMBOJ).

TeKcTOBBIN MpoLeccop - UHCTPYMEHT CO3JaHMs, PEAAKTHUPOBAHUS U (POPMATUPOBAHUS
tekctoB. [lpaBuna HaOopa Ttekcrta. PemaktupoBanue Ttekcra. CBoilcTBa CHMBOJIOB.
lpudr. Tunsr mpudToB (pydieHble, ¢ 3aceYKaMu, MOHOIIMPHHHEIE). [lomyxupHoe u
KypcuBHOe HauyepTaHue. CBoiicTBa a03aleB: I'paHUIIbl, a03alHbI OTCTYH, WHTEpBal,
BblpaBHHUBaHue. [TapameTpsl cTpanuisl. CtuieBoe popMaTupoBaHue.
CrpykTypupoBaHue MHGOPMALUU C MOMOIIbI CIHMCKOB M Ta0iauu. MHOroypoBHEBbIE
criucku. [lob6aBienue TabnuIy B TEKCTOBBIE JOKYMEHTBHI.

BcraBka n3o0paxkeHUil B TEKCTOBbIE HOKyMEHThl. OOTekaHue M300paKeHUN TEKCTOM.
BritoueHne B TEKCTOBBIM JOKYMEHT AWarpamm, (opmyi, HyMepanuu CTpaHUI,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTUX AJIEMEHTOB

4.2

PactpoBeie pucynku. Ucnonb3oBanue rpaduyecKux MPUMUTHBOB.

Onepanuu  peakTUpPOBaHUSI TpapUUYECKUX OOBEKTOB, B TOM YHCIE MHU(GPOBBIX
doTorpaduii: ”3BMEHEHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTPAXKEHUE, paboTa C 00JIACTAMHU
(BBIICIIEHUE, KONMUPOBaHWE, 3aJMBKAa IIBETOM), KOPPEKIUS I1IBETa, SPKOCTH H
KOHTPACTHOCTH.

Bektopnas rtpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMH CpEACTBAMH
TEKCTOBOTO MPOIIECCOpa WM APYTUX Mporpamm (MpuiioxeHuit). JJodaBneHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka MynbTUMENUUHBIX TIpe3eHTanmii. Cnaiin. JloOaBneHue Ha ciaiij TekcTa U
n3o0paxenuii. Pabora ¢ HECKOTBPKUMU ClTaiiIaMU.
JloGaBieHne Ha claii]] ayJMOBH3yaIbHBIX JaHHBIX. AHUManus. [ umepcehiIku

4.4

Tunbl TaHHBIX B SYEHKaX JIEKTPOHHOM TaOnuIel. PegaktupoBanue u popmaTupoBaHue
Tabnuil. BetpoeHHble GYHKIUY 1715 TOMCKAa MAaKCUMyMa, MUHUMYMa, CYMMBI U CPEIHETO
apudmernueckoro. CopTUpOBKa HaHHBIX B BbIIEICHHOM auamna3oHe. [locTpoenue
quarpamm (TUCTOrpaMma, KpyroBas auarpaMma, TodeuyHas auarpamma). Beibop Tuma
JUarpaMMmal.

[IpeoOpazoBanne ¢opmyn mnpu komupoBanuu. OTHOCHUTENbHAs, aOCONIOTHAs U
CMeIlIaHHas aJpecanus

4.5

VY crioBHBIE BEIYUCIIECHUS B 3JIEKTPOHHBIX Tabnumax. CyMMupoBaHUe U IOJCUET 3HAUCHUH,
OTBEYAIOIIUX 33/]aHHOMY yciioBui0. OO6paboTka 60ibIIuX HAOOPOB aHHBIX. UHCIeHHOE
MOJICTTMPOBAHHE B 3JIEKTPOHHBIX TaOIUIIaX







