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OenepanpHas pabodas mporpamma 1o ydeOHoMmy mnpeamery «Mudopmarrkay
(6a3oBBI ypoBeHB) (mpeaMeTHas oOnacth «Marematuka u uHpopMmarukay) (maiee
COOTBETCTBEHHO — TporpaMma 1o HUHPopMaTHKe, HHPOPMATUKA) BKIHOYAET
NOSICHUTENbHYIO 3aIUCKY, COJEpKaHUE O0yUeHUs, INIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
pOrpaMMmbl 110 HHGOPMATHUKE, TEMATUYECKOE TNIAHUPOBAHUE, TIEpeUeHb (KoIu(pHuKaTop)
pacrpeiefIeHHbIX 10 KJlaccaM IpOBEpSEMBbIX TpeOOBaHHUI K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHUsl U 3JIEMEHTOB
coJiep>kaHusi o MHGOpPMATUKE, MepeueHb (KOAU(PHUKATOp) MPOBEPSIEMbIX TpeOOBaHUMI
K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOI MpOrpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHus 1 JIEMEHTOB COCPKaHMsI TI0 HH(OpMAaTHKE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuH(pOpMaTUKE HAa YPOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOU
o0pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO 00IIEero 00pa3oBaHUs, MPEICTaBICHHBIX
B ®I'OC 00O, a taxxe enepanbHON pabodeit mporpaMMbl BOCTIUTAHUS.

[Iporpamma 1o uHpOpMaTHKE AAaeT MPEACTABICHUE O ILIENAX, OOIIeld CTpaTeruu
OOydeHHs, BOCIHMTAHMS W pPa3BUTHS OOydaroIMXCSd CpPEeICTBAaMH HWH(OPMATHKU
Ha 0a30BOM YpOBHE, YCTaHABIMBAET 00s3aTEIbHOE MPEIMETHOE COJEp)KaHHE,
IpeyCMaTPUBAET €ro CTPYKTYPUPOBAHUE IO pa3jienaM U TEMaMm.

[Iporpamma 1o uH(OpMATHKE OMNpenensieT KOJIMYECTBEHHbIE M KAayeCTBEHHBIE
XapaKTEePUCTUKH Y4eOHOTro Marepuanga A KakKJIOoro Toja H3y4deHHs, B TOM YHCIe
JUISL  COIEP)KATENIbHOTO HAIIOJIHEHHSI Pa3HOro0 BUAA KOHTPOJS (IIPOMEKYTOYHOM
arTecTali OO0y4arolUuXcs, BCEPOCCHMCKUX MPOBEPOUHBIX pabOT, rocynapCTBEHHOMN
WTOTOBOM aTTECTAIIUM ).

[Iporpamma mo uHGOpMATUKE SIBISETCS OCHOBOW [IJIi COCTAaBJIEHHS aBTOPCKHUX
y4€0HBIX TPOrpaMM, TEMATUUYECKOTO INIAHUPOBAHUS Kypca YUUTEIIEM.

Henssmu u3ydeHuss MHPOPMATUKU HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs
SIBIISTFOTCSL:

(GopMUpOBAaHUE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS Hayku HWHGPOPMATHKH, JOCTHKCHHUSIM HAYYHO-TEXHUYECKOTO
nporpecca M OOIIECTBEHHOM NpPaKTUKW, 3a CYET pa3BUTHUS MPEJCTaBICHUI
00 MH(OpMaAIMU KaKk O Ba)KHEWILEM CTPAaTErMUYECKOM pECypce pa3BUTHUS JIHUYHOCTH,
rocygapcrsa,  OOIECTBA, MOHUMAHHUA PO  MH(GOPMALMOHHBIX  IPOLECCOB,
MH(OPMAIIMOHHBIX PECYPCOB M MHPOPMAIIMOHHBIX TEXHOJOTUN B YCIOBHUIX HU(POBOM
TpaHcpopManuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIIECTRA;

o0ecrieueHue  YCJIOBHH, CHOCOOCTBYIOUIMX  Pa3BUTUIO  AJTOPUTMHUYECKOTO
MBIIUIEHUST KaK HEOOXOAUMOro  yCJIOBUS  MPO(ECCHOHAIBLHON  JesATeNbHOCTU
B COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEAINOJIAraloero CrnoCOOHOCTh
oOyuarolierocst pa30MBaTh CIOKHBIE 33J]a4l Ha 0oJiee MPOCThIe MO13a/1a4, CPABHUBATh
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HOBBIC 33J]a4M C 33Ja4yaMU, PEUICHHbIMH DPAHEE, ONPEAENATh LIAru JJIs JTOCTHKEHUS
pe3yJsbTaTa U Tak Jlajee;

(¢opMupoBaHME M  pa3BUTHE KOMIIETEHIMI oOydaromuxcsi B o0jactu
UCIOJb30BaHUsI MH(OPMAIMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJOTWH, B TOM YHCIE
3HaHWM, YMEHUW ¥ HABBIKOB paboThl ¢ uHMOpMaImeit, MTporpaMMupOBaHUS,
KOMMYHUKAllUM B COBPEMEHHBIX LU(QPOBBIX Cpeaax B YCIOBUAX OOecreyeHus
nH(pOpPMaIIMOHHON 0€30MaCHOCTH JIMYHOCTH 00 y4aroIerocs;

BOCIIUTAaHUE OTBETCTBEHHOI'0 W HW30MpATENbHOIO OTHOLIEHUA K WHMOpMaLU
C Y4Y4ETOM TMpaBOBBIX M H3THUYECKMX AacCleKTOB €€ paclpOCTPaHEHHs, CTPEMIICHUS
K TMpOJOJDKEHHUIO 00pa3oBaHUss B 00JacTH  MH(MOPMAIIMOHHBIX  TEXHOJIOTHMM
U CO3UJATENbHON JEATEIbHOCTH C TMPUMEHEHHEM CpEACTB HMH(POPMAIIMOHHBIX
TEXHOJIOTUH.

HNudopmaTika B OCHOBHOM 00111eM 00pa30BaHUH OTPAXKAET:

CYIIHOCTh HH(OPMATUKH KaK HAYYHON TUCHUIUIMHBI, U3y4Yalolie 3aKOHOMEPHOCTH
OPOTEKaHUs] W  BO3MOXKHOCTH  aBTOMAaTW3allMd  HMHQOPMAIMOHHBIX IPOLIECCOB
B Pa3JINYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHUS UH(OPMATHKH, NPEXK]IE BCEr0 MHPOPMALIMOHHBIE
TEXHOJIOTUH, YIIPaBJICHHUE U COLUAIbHYIO chepy;

MEXKIUCUUIUIMHAPHBIA ~ Xapakrep  MHQOpMaTMKU W HH(OPMAIMOHHON
NeSATENbHOCTH.

N3ydyenune mH(GOPMATUKM OKAa3bIBAET CYILECTBEHHOE BIIMSHHME HA (POPMUPOBAHME
MHUPOBO33pEHUSI 00YYaIOLIErocs, €ro MU3HEHHYIO MO3UIUI0, 3aKJIaJbIBA€T OCHOBbI
NOHUMAaHUSA TPUHUMIOB (YHKIMOHUPOBAHUS M HCIOJB30BaHUS HHPOPMALIMOHHBIX
TEXHOJIOTUA KaKk HEeOOXOJUMOro HMHCTPYMEHTa MPAaKTHUECKH JHOOON JesTeIbHOCTU
U OJHOTO M3 Haubojiee 3HAUYUMBIX TEXHOJOTMYECKUX JIOCTHXKEHUH COBpEMEHHOU
UMBUIM3aLUU. MHOrMe NpeAMETHbIE 3HAaHUS M CHOCOOBI JESTENbHOCTH, OCBOCHHBIE
O0y4aroUIMMUCS MPU WU3Y4YEHUM HH(YOPMATHUKH, HAXOAAT NPUMEHEHHE KaK B paMKax
00pa3oBaTeIbHOIO IMpoLEecca MpU H3YYEHMHM JPYTUX IPEAMETHbIX —oOjacTed,
TaK U B MHBIX )KMU3HEHHBIX CUTYalUsX, CTAHOBATCS 3HAYUMBIMM N7 (DOPMUPOBAHUS
KayeCTB JUYHOCTH, TO €CTh OpPUEHTHPOBAHBI Ha (POPMHUPOBAHHE METANPEAMETHBIX
Y JIMYHOCTHBIX PE3yJbTaTOB O0Y4YECHHUS.

OcHoBHble 3amaun yueOHoro mnpeamera «Mupopmaruka» — cPopMHpPOBATH
y 00y4aromuxcs:

NOHMMAaHWE MPUHILIMIIOB YCTPOMCTBA U (PYHKLHOHUPOBAHUS OOBEKTOB LIU(PPOBOIrO
OKpY)KEHUS, NPEACTaBICHUS 00 MCTOPUUM M TEHACHLUMIX pa3BUTUS HHPOPMATHKU
neproa uudpoBoil TpaHCPOPMALIUU COBPEMEHHOTO OOIIECTBA;

3HaHUS, YMEHUS W HaBbIKM TPAMOTHOM TIIOCTAHOBKHM 3a/Ja4, BO3HUKAIOLIUX
B IPaKTUYECKOM MAESATENbHOCTH, I WX PEUIEHUs C MOMOMIbI0 HMH(YOPMAIMOHHBIX
TEXHOJIOTUH, YMEHHS U HABBIKU (DOPMATTM30BAHHOI'O OMMCAHUS MTOCTABJICHHBIX 33/1a4;

0a3oBble 3HAHMS 00 MHPOPMALMOHHOM MOJEIUPOBAHUU, B TOM YHCIIE
0 MaTeMaTHUYE€CKOM MOJEIUPOBAHUY;
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3HAHUE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYP U YMEHHUE MPUMEHSTh 3TU 3HAHUS
JUTSl IOCTPOEHUS AT OPUTMOB PELIEHUS 3a/1a4 10 UX MAaTEMAaTUYECKUM MOJENSIM;

YMEHUS ¥ HAaBBIKU COCTABJICHUS MPOCTHIX IPOrpaMM MO MOCTPOEHHOMY alITOPUTMY
Ha OJIHOM M3 A3bIKOB IIPOrPaMMUPOBAHUS BBICOKOTO YPOBHS;

YMEHHS U HaBBIKA 3(PHEKTUBHOTO UCIIOIH30BAHUS OCHOBHBIX THUIIOB TPHUKIIAIHBIX
nporpaMMm  (MPUJIOKEHUM) OOIIero Ha3HayeHUuss W WH()OPMAIIMOHHBIX  CHCTEM
JUISL PElIeHHs] ¢ UX MOMOIIBIO MPAaKTUYECKHX 3a]ad, BJIaJiecHHe 0a30BBIMM HOpPMaMH
WH(pOPMALIMOHHON STUKHU U MpaBa, OCHOBaMH MH(OPMAIIMOHHON 0€30MaCHOCTH;

YMEHHE I'PaMOTHO MHTEPHPETUPOBATH PE3YJAbTaThl PEHICHUS MPAKTUUYECKUX 3a7a4
C TOMOUIbI0 HH(POPMAIMOHHBIX TEXHOJIOTMM, MPUMEHSTH IMOJIYyYEHHBIE pE3yIbTaThl
B ITPAKTUYECKOMN AESATEIBHOCTH.

Hemn u 3amaun u3ydyeHuss HMHPOPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHusl OMpPENENSIOT CTPYKTYPY OCHOBHOT'O COJEp)KaHUs Y4eOHOro mpenMera
B BUJIE CJIEIYIOLIUX YEThIPEX TEMATUUECKUX Pa3/eIIOB:

udpoBasi r(paMOTHOCTb;

TEOPETUYECKUE OCHOBBI MH(DOPMATUKH;

QITOPUTMBI U IPOTPaMMHUPOBAHUE;

UH(OPMAIIMOHHBIE TEXHOJIOTHH.

OO61iee yncno 4acoB, PEKOMEHAOBAHHBIX JJIs1 U3yYEHUSI HHPOPMATUKH Ha 0a30BOM
ypoBHe, — 102 4vaca: B 7 knacce — 34 yaca (1 yac B Henemo), B 8 kinacce — 34 yaca
(1 gac B Hepenmo), B 9 kinacce — 34 yaca (1 yac B HeIeIIO).
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COJAEPXKXAHUE OBYUYEHUA

7 KJIACC

Hudposasi rpaMoTHOCTH
Komnvromep — ynusepcanvroe ycmpoticmeo 0opabomku OaHHbIX.

KoMmmbproTep — yHUBEpCalIbHOE BBIYUCIHUTEIILHOE YCTPOMCTBO, paboTaroliee
o mnporpamMme. THUMbI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPHI, CYITEPKOMIBIOTEPHl. MOOMIIbHBIE YCTPOICTBA.

OcHOBHbBIE KOMIIOHEHTBI KOMIIBIOTEPA U UX HazHaueHue. [Iponeccop. OneparuBHas
M JIOJTOBPEMEHHAsl MaMsTh. Y CTPOMCTBA BBOJA U BbIBOJIA. CEHCOPHBIN BBOJ, JATUYHUKHU
MOOMIIbHBIX YCTPOMCTB, CpelicTBa OMOMETPUUECKON ayTeHTU(UKAIUH.

Hctopus pa3BuTHs KOMIIBIOTEPOB M MPOrpaMMHOrO obOecrneuenwus. [lokoseHus
KOMIbIOTEPOB. COBpEMEHHBIE TEHICHIIUYU PAa3BUTHA KOMIBIOTEPOB. CyNEpKOMIBIOTEPHI.

[TapasnesnbHbIE BEIYMCIICHUS.

[lepconanbHblil komnbroTep. [Iporieccop u ero xapakTepuCTUKH (TaKTOBAsI YACTOTA,
paspsiaHocTh). OnepartuBHas namMsTh. JloJAroBpeMeHHass mamsiTh. Y CTpPOWCTBa BBOJAA
u BbIBOJIa. OObEM XpaHUMBIX JIaHHBIX (OMEpaTHBHAs MaMITh KOMIIbIOTEPA, >KECTKUN
U TBEPAOTEIbHBIA JHUCK, MOCTOSHHAas MaMsiITh CcMapTPoHA) U CKOPOCTh JOCTYIa
JUISL PA3JIMYHBIX BUJOB HOCUTENIEH.

Texnuka 0€30MaCHOCTH U MpaBuiia pabOTHI HA KOMIIBIOTEPE.

IIpoepammul u dannvie.

[IporpammHoe  oOecneueHue  KommbioTepa.  [IpukinagHoe — mporpammHoOe
obecnieuenue. CuctemHoe nmporpamMmmHoe obecrieyeHne. CUCTeMbl MPOTrpaMMHUPOBAHMSL.
[IpaBoBasi oxpaHa mporpaMM U JaHHBIX. becrnnatHble W yCIOBHO-OECIUIaTHBIE
nporpaMmbl. CBOOOIHOE TPOrpaMMHOE 0OeCIeUeHHE.

@aitnbl u manku (karajoru). [IpuHIuner moctpoeHus ¢aiaoBsix cuctem. [loaHoe
umsa Qaitma (mankw). [yt x ¢aitmy (manke). Pabora c¢ daiimamu u Katajgoramu
CpPEICTBAMU OIEPALlMOHHOM CHCTEMBI: CO3[aHHE, KONUPOBAHUE, MEPEMEIICHUE,
neperMMEHOBaHNEe U yjaneHue (painoB u mamok (katanoroB). Tumsl Qaitnos. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailIoB pasTUYHBIX THUIOB (CTpaHWIIA TEKCTa,
AJNIEKTpPOHHAs KHUTa, (oTorpadus, 3amuch MECHU, BUJCOKIMI, IOJIHOMETPAKHbBIN
¢unbM). ApxuBanus JaHHBIX. Vcmonb3oBaHME MporpamMM-apxXuBaTopoB. DailoBbIN
Menemxkep. [louck daitoB cpencTBaMu oneparioHHON CUCTEMBI.

KoMmbroTepHsle BUPYCBl W Jpyrue BPEAOHOCHBIE IporpamMsbl. IIporpammel
JUTSL 3aIIUTHI OT BUPYCOB.

Komnvromepnvie cemu.

OO6bequnenne koMmbloTepoB B ceTh. Cerb MHTepHeT. BeO-cTpanuiia, BeO-caidT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. Ilonckossie cuctemsl. [lonck nabopMaIun
0 KJTFOYEBBIM CJI0BAM U I10 M300pakeHn0. JoCTOBEpHOCTh HH(OPMAITUH, TTOTYICHHON
u3 urepHera.

CoBpeMeHHBIE CEPBUCH HMHTEPHET-KOMM YHUKAITUH.
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CereBoii 3TUKET, 0a30BbIe HOPMBI HHPOPMAILIMOHHOW 3TUKH U MpaBa MpH padboTe
B UnTtepHete. CtpaTeruu 6e3omnacHoro noseaeHus B Miurepuere.

Teopernueckue 0CHOBBI HH(POPMATHKH
Unghopmayus u ungpopmayuonusie npoyeccawi.

WNudopmarus — 01HO U3 OCHOBHBIX MOHSATUN COBPEMEHHOW HAYKH.

Nudopmanuss Kak CBeACHMs, NpeAHA3HAUEHHbIE IJIsI BOCHPUATHS UEJIOBEKOM,
u nHpopmaIms Kak JaHHbIC, KOTOPhIE MOTYT ObITH 00pabOTaHbl aBTOMATHU3WPOBAHHOMN
CUCTEMOM.

JIMCKpPETHOCTh JaHHBIX. BO3MOXHOCTH ONUCaHHWS HENPEPBHIBHBIX OOBEKTOB
Y IIPOLIECCOB C IOMOUIBIO TUCKPETHBIX JaHHBIX.

Nudopmarmonnble  mporecchl — MPOLECChl, CBSI3aHHbIE C  XpaHEHUEM,
npeoOpa3oBaHUEM U MEpeiaueil TaHHbIX.

IIpeocmasnenue unghopmayuu.

CumBon. Andasut. MourHocTs andasuta. PaznooOpasue s3bIK0B U ali(haBUTOB.
EctectBennbie U popmanbHbIe A3bIKU. APaBUT TEKCTOB HA PYCCKOM si3bIKe. JIBOMUHBIN
anpaBut. KoamaecTBO BCEBO3ZMOXKHBIX CIIOB (KOJIOBBIX KOMOWHAINN) (PUKCUPOBAHHON
JIMHBI B aBoMYHOM aidasute. [IpeoOpazoBanue nr00oro andaButa K JBOUYHOMY.
KonuuectBo pa3invuHbIX CIO0B (PUKCUPOBAHHON JJIWHBI B andaBUTE OIMpe/eieHHON
MOIITHOCTH.

KonupoBanue cumMBOJIOB 0HOTO ajaBUTa C MOMOIIBI0O KOJOBBIX CIIOB B APYroM
andasBuTe, KOJ0Bas TabIMIA, TEKOAUPOBAHHE.

JIBonunbIit koA. [IpencraBieHue NaHHBIX B KOMIIbIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudopmanmonHeiii 00beM JIaHHBIX. BUT — MUHHMalbHAs CAWHHUIIA KOJUYCSCTBA
uHdopMal — JBOMYHBIA pa3psal. EnunHuiel uzmMepeHus uH(OpMaMoHHOro o0bema
JMa"HbBIX. but, 0aiiT, KumoOauT, MmeradaiT, ruradamT.

CkopocTh nepeiauv JaHHbIX. EAMHUIBI CKOPOCTHU MEepeayu TaHHbBIX.

KonupoBanue tekcroB. PaBHoMepHbld kojA. HepaBHoMepHswlii koa. KoaupoBka
ASCIl. Bocemubutasie komupoBku. Ilonarue o  komupoBkax UNICODE.
JlexogupoBaHue COOOIIEHUN C HWCIIOJIh30BAaHUEM PAaBHOMEPHOTO U HEPABHOMEPHOTO
kozaa. IHpopMalninoHHbIi 00bEM TEKCTA.

Hckaxxenne nHpopmaluu rnpu nepeaayge.

Ob6miee npencraBieHrue 0 HUPPOBOM MPEICTABICHUN ayTUOBU3YAIBHBIX U IPYrUX
HETPEPHIBHBIX JIAHHBIX.

Konuposanue 1sera. L{petoBrie monenu. Moaens RGB. ['mybuna kogupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TmpencTaBieHue u3o0OpakeHuid. Ilukcens. OrneHka
uH(dOpMaIMOHHOTO 00beMa rpadUYECKUX JAHHBIX JJISI PACTPOBOTO N300paKEHUS.

Konuposanue 3Byka. PazpsiiHocTh 1 yactoTa 3anucu. KonnuecTBo KaHaIOB 3aMKCH.

OneHKa KOJIMYECTBEHHBIX MapaMETPOB, CBSA3AHHBIX C MPECTABICHUEM U XPaHEHUEM
3BYKOBBIX (haiijIoB.
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NudopmanoHHbIe TEXHOJIOI MU
Texcmosbvie 0oKymeHmbi.

TexkcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuLa, ab3al], CTpoKa,
CJIOBO, CUMBOJI).

TekcToBBIM  mpoueccop  —  MHCTPYMEHT  CO3JaHus,  PEIAKTUPOBAHUS
u (¢opmatupoBanusi TekcToB. IlpaBuna nHaOopa Tekcra. PemakTupoBaHHME TeEKcTa.
CpoiictBa cumBonoB. Illpudr. Tunel wmpudproB (pyOiaeHble, ¢ 3aceUKaMH,
MoHowupuHHbIE). [Tony)kupHOe U KypcuBHOE HauepTaHue. CBoiicTBa ab3aleB: rpaHUIlbL,
a03alHbBI OTCTYN, MHTEpBajl, BbipaBHHUBaHHWE. [lapamerpsl crpanuubl. CTuiaeBoe
dbopMatupoBaHue.

CrpykrypupoBanue HMHGOpPMAIMK €  [OMOILIbIO  COUCKOB W  TaOJHII.
MmuoroypoBHeBbie criucku. Jlo0aBieHne Tabaul] B TEKCTOBBIE TOKYMEHTHI.

BcraBka u3oOpakeHHii B TEKCTOBBIE JOKyMEHTHL. OOTekaHue H300paxeHHit
TEeKCTOM. BKiltoueHune B TEKCTOBBIN TOKYMEHT Auarpamm, GopMyii, HyMepaluy CTpaHuIl,
KOJIOHTUTYJIOB, CCBUIOK U APYTHX 3JIEMEHTOB.

IIpoBepka mnpaBonucaHus. PaccraHoBka IepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
OnTtuyeckoe pacrozHaBanue Tekcra. KommbrorepHslii nepesoxa. Mcnosb3oBaHue
cepBucoB MHTtepHeTa 17151 00pabOTKH TEKCTA.

Komnvromepnas epaguxa.

3HaKOMCTBO ¢ rpaduueckumu penaktopamu. Pactpossie pucynku. Mcnons3oBanue
rpaduuecKuX MPUMUTHUBOB.

Onepanuu penakTUpPOBaHUs TpaPUUeCKuX OOBEKTOB, B TOM YHCIE HU(PPOBBIX
dboTorpaduii: U3MEHEHHE pa3Mepa, 00pe3Ka, MOBOPOT, OTPAKEHHUE, padoTa ¢ 00JacTIMHU
(BBIICIICHHWE, KOMHMpPOBAaHWE, 3ajMBKa IIBETOM), KOPPEKIUS I[BETa, SPKOCTH
¥ KOHTPACTHOCTH.

BekropHas rpaduka. Co3maHne BEKTOPHBIX PUCYHKOB BCTPOSHHBIMHU CPEICTBAMM
TEKCTOBOT'O IPOIECCOpa UM APYTUX IporpamM (MpuiioxeHuii). Jlo0aBieHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

Mynemumeouiinvie npezeHmayuu.

[ToaroroBka MynsTUMeAUHHBIX TTpe3eHTaui. Craiia. JloOaBieHue Ha cllaii/ TeKCTa
1 n3o0pakeHuii. Pabora ¢ HECKOJILKUMM ClIaiilaMHu.

JloGaBeHue Ha ciaia ayIMOBU3yalbHbIX TaHHBIX. AHUMAIUA. [ MIepCChIIKHU.

8 KJIACC

Teopernueckune 0CHOBbI HH(POPMATHKH
Cucmemwt cuucierusl.

Hemno3ummonuble ¥ MO3UIIMOHHBIE CHCTEMBI cuucieHus. Andasur. OcHOBaHUE.
PasBepuyras ¢dopma 3amucu umcna. llepeBog B JECATHYHYIO CHCTEMY 4YHCEN,
3allUCAaHHBIX B APYTUX CUCTEMAX CYUCIICHUS.

Pumckas cucrema cuuciieHus.
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JIBonuHas cucteMa cuucieHud. llepeBon menbix uncen B npeaenax or 0 go 1024
B JIBOMYHYIO CUCTEMY cunciieHus. BockMepuuHas cuctema cuucienus. [lepeBoj uncen
U3 BOCBMEPUYHOM CHUCTEMBbl B JBOMYHYIO M JECATUYHYIO CHUCTEMbI W OOpAaTHO.
[[lectHaanaTepuuHas cucrema cuucieHus. llepeBox yucen u3 mECTHAAUATEPUUHOM
CUCTEMBI B IBONYHYIO, BOCbMEPUYHYIO U JECATUYHYIO CUCTEMBI U 00PATHO.
ApudmMernyeckue onepainy B IBOUYHON CHCTEME CUHCTICHUSI.

Dnemenmuol mamemamu4deckoul 102UKU.

Jlornueckue BBICKA3bIBAHUSI. Jlornueckue 3HA4YCHUS BBICKa3bIBAaHU.
DJleMeHTapHbIC " COCTaBHBIC BBICKA3bIBaHMSI. Jlormueckue ornepalyu:
«» (KOHBIOHKIMS, JIOTUYECKOE YMHOMXEHHE), «WInW» (IU3BIOHKIMS, JOTHYECKOe
CIIOXKEHHUE), «HE» (Jorudeckoe oTpuuanue). llpuopurer JOrMyecKux oOmepaiuil.
OnpeneneHre HUCTUHHOCTH COCTABHOI'O BBICKA3bIBAHUS, €CJIM HW3BECTHBI 3HAYECHUS
MCTUHHOCTU BXOJSIIMX B HET'O AJIEMEHTAPHBIX BhICKa3blBaHUN. JIOrMYecKue BoIpaKEHUS.
[IpaBuna 3amuWcu JIOTMYECKUX BbIpakeHUi. IlocTpoeHune TabmMI] HMCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 31eMeHThI. 3HAKOMCTBO € JIOTHYECKUMU OCHOBAMH KOMITbIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE
Hcnonnumenu u ancopummsl. Aneopummudeckue KOHCMpPYKYuu.

[Tonsarue anropurma. VICnoMHUTENHN AITOPUTMOB. AJITOPUTM Kak IIJIaH yIpaBICHUS
VICTIOJIHUTEJIEM.

CgoiictBa aiiroputma. CrnocoObl 3amucu ajropuTMa (CIOBECHBINA, B BUJE OJIOK-
CXEMBI, Iporpamma).

AJITOpUTMHUYECKHE KOHCTPYKIMU. KOHCTpyKuus «ciegoBaHue». JIMHEHMHBIN
anroput™. OrpaHM4Y€HHOCTh JIMHEWHBIX aJTrOPUTMOB: HEBO3MOXHOCTh MPEITYCMOTPETh
3aBUCHUMOCTD MOCJIE0BATEIbHOCTH BBIINOJIHIEMBIX JEUCTBUN OT UCXOIHBIX JAHHBIX.

KoHcTpykiusi  «BEeTBJICHHE»: TIONHAS © HemonHas ¢GopMbl. BeimonHeHue
YW HEBBINOJHEHUE YCIOBUS (MCTUHHOCTh U JIOXKHOCTh BbICKa3biBaHUsl). I[Ipocteie
Y COCTaBHBIE YCIOBUSL.

KoHCTpyknMsi «MIOBTOpPEHUS»: WUKIBI C 33JaHHBIM YHUCJIOM ITOBTOPEHUH,
C YCIIOBHUEM BBITNIOJIHEHHUS, C IEPEMEHHOM LIUKIIA.

Pazpaborka s (QopManbHOrO  HUCHOJNHUTENS  alTOPUTMA, TMPUBOJSIIETO
K TpeOyeMOMYy pe3yJibTaTy INpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX QJITOPUTMOB C HCHOJIb30BAHUEM IIMKJIOB W BETBJICHHUHN ISl YNPABJICHUSA
bopMaIbHBIMU ~ UCTIOJHUTENSIMU, TakuMu Kak PoOor, UYepemaimika, YepTexHUK.
BrinosiHeHNE AITOPUTMOB BPYUHYIO U HA KOMITbIOTEpE. CHHTAKCUYECKUE U JIOTHYECKUE
omuOku. OTKa3kL.

A3b1K npocpammupoanus.

Azpik  mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlIkonbHbIH
AnropurMudeckuil S3bIK).

Cucrema nmporpaMMHUpPOBaHUA: PEAAKTOP TEKCTA MPOTrPaMM, TPAHCIATOP, OTIAATUHK.
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[lepemennast: Tun, ums, 3HaueHue. Llenble, BENIECTBEHHbIE W CHMBOJIBHBIE
NIEpeMEHHBIE.

Omnepatop mnpucBauBaHus. ApupMeTHUYECKHUE BBIPAXKEHUS U TOPAJOK UX
BbluKciieHus. Orepaluu C LEJbIMU YMCIAMU: LEJOYUCICHHOE [EJIEHHE, OCTaTOK
OT JEJICHHUS.

Berenenus. CoctaBHbIe yCIOBHS (3alUCh JOITMUECKUX BBIPAKEHUN HA M3y4aeMOM
A3bIKE MpOrpaMMHpoBaHusA). HaxoxkaeHrne MUHUMyMa U MaKCMMyma M3 JIBYX, TpeX
U YeThIpex yuce. Penienne kBapaTHOro ypaBHEHHU S, UMEIOILEr0 BEIIECTBEHHbIE KOPHHU.

JuanoroBas oTjajKa MporpaMM: MOILIArOBOE BBIOJIHEHHE, MPOCMOTP 3HAUYECHUM
BEJIMYMH, OTJIaIOYHBIN BBIBOJI, BHIOOP TOYKH OCTAHOBA.

[ukn ¢ ycnoBueM. Anroput™m EBknnpa st HaxoxAeHHs HauOOJBIIEro OOIIero
JENUTENsl JBYX HaTypajbHbIX uHcen. Pa30ueHue 3amucu HaTypajabHOrO 4Yucia
B MO3HUIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHbIIMM WM paBHbIM 10, Ha OTIENbHBIE
QoL

[{uka ¢ mepeMeHHOW. ANTOpUTMBI MPOBEPKU JEIMMOCTH OJHOTO LIEJIOr0 4Yucia
Ha JIpyroe, IpOBEPKH HATYPaJIbHOI'O YUCIIA HA TIPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) II€PEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. Ilofcuer 4acToThl MOSIBIEHUS CHUMBOJA B CTPOKE.
Bcerpoennbie pyHKIMU 17151 00pabOTKH CTPOK.

Ananuz aneopummos.

OnpeneneHue BO3MOXKHBIX pE3yJIbTaTOB pabOThl alrOpUTMa TIPH  JTAHHOM
MHOJKECTBE BXOJHBIX JAHHBIX, OIPEHACICHHE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MIPUBOISIINX K TAHHOMY PE3YJbTary.

9 KUIACC

Hudposast rpaMoTHOCTH
I'nobanvuas cemv Humepnem u cmpameauu 6€30nacHo20 n08eoeHUsl 8 Hell.

I'mo6ansuas ceth UnTepret. IP-anpeca y3nos. CeteBoe xpaHeHUE JaHHBIX. MeTObI
WHANBUAYAJIbHOTO U KOJUIEKTHBHOT'O pa3MelleHusi HoBoi mHpopmanuu B MHTepHeTe.
Bonbiive nanHbie (MHTEpHET-AaHHbIE, B YACTHOCTHU JJAHHBIE COIMATIBHBIX CETEH).

[Tonsitue 00 wuHMOpMAMOHHON Oe€30MacHOCTH. YTpo3bl HMH(POPMAIIMOHHON
0e30macHOCTH MpH padoTe B II100aTBHON CETU U METO/IbI MPOTUBOACHCTBUS UM. [IpaBuna
Oe3onacHoOi ayTeHTH(QHUKaMu. 3aluTa JM4Hoi nHpopmanuu B utepHere. bezonacubie
ctpareruu noseaeHus B Murepuere. [Ipenynpexnenne BoBIeUEHUs B JECTPYKTUBHbBIE
U KpUMUHAJIbHbIE (POPMBI CETEBOW AKTUBHOCTH (KMOEpOYIUTMHI, (QUIIMHT U Jpyrue

(bopMbI).
Paboma 6 unghopmayuonnom npocmpancmee.
Bunel nesrenbHoctTH B VHTEpHETE. HHTEPHET-CEPBUCHL KOMMYHUKALMOHHbBIE

CEpBUCHI (MOYTOBAsI CIy»)0a, BUI€0-KOH(GEPEHIT-CBS3b U JPYTUE), CIIPABOUHBIE CITY>KOBI
(kapThl, pacnucaHusi U JAPYTHe), TOUCKOBBIE CIYKOBI, CIYyXObl OOHOBJICHUS

10
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IpOrpaMMHOro oOecreueHus: U Apyrue ciayxObl. CepBUCH TOCYIapCTBEHHBIX YCIYT.
OOnaunble XpaHuiauiia JaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB
(onmaitH-oducel). [IporpamMmmuoe obecriedeHre Kak BeO-CepBUC: OHJIATHOBBIE TEKCTOBBIE
U rpaduyuecKkre peaakTopbl, Cpeabl pa3padOTKH MPOrPaMM.

TeopeTnueckue 0CHOBBI HH(POPMATHKHI
Mooenuposanue xax memoo nO3HAHUAL.

Mopens. 3amauu, peliaeMble C TMOMOIIbIO MoxaenupoBanus. Kiaccudukanuu
Mozened. MartepuanbHble (HaTypHble) U HHPOpMAMOHHBIE Mojenu. HenpepbiBHbIE
U JuckpetHble Mozenu. Mvmutamumonnele Mopenu. Wrposeie momenn.  OreHka
COOTBETCTBHUS MOJIEIH MOJEITUPYEMOMY OOBEKTY U LEIISIM MOJICITUPOBAHUS.

Tabnuunbie Mogenu. Tabnuia Kak IpeCTaBlIeHUe OTHOLIEHUS.

ba3bl nannpix. OT60p B TaOIUIE CTPOK, YAOBIETBOPSIONUIUX 3aIaHHOMY YCIOBHIO.

I'pad. Bepmmna, pedbpo, myrs. OpueHTHPOBaHHBIE U HEOPUEHTHPOBAHHBIE I'padbl.
Jmuna (Bec) peOpa. BecoBas Mmarpuma rpada. [[nuHa myTtu Mexay BepmmrHamMu rpada.
[Touck ontumanmsHOTO MyTH B Tpade. HagampHas BepmmHa (MCTOYHHWK) W KOHEYHAS
BepiiMHa (CTOK) B OpHUEHTHPOBAHHOM rpade. BpiunciaeHne KomudyecTBa MyTen
B HaIIPaBJICHHOM allUKJIMYECKOM rpade.

Hepeso. Kopensn, BepmimHa (y3en), JUCT, peOpo (ayra) aepeBa. BricoTa aepesa.
[Tonnepeso. Ilpumepsl ucnosib3oBaHus AepeBbeB. [lepeOop BapuaHTOB C MOMOIIBIO
JiepeBa.

[TonsiTne MaremMaTHyecKoW MOAEIW. 3aJadyu, pelaeMble C  MOMOIIBIO
MaTEeMaTHYeCKOT0 (KOMIBIOTEPHOTO0) MonenupoBaHus. OTianune MaTeMaTHYecKOu
MOJIESTM OT HaTYPHON MOJIETTH M OT CJIOBECHOTO (JIUTEPATYPHOT0) ONMUCAHUS OOBEKTA.

Ortanbl KOMITBPIOTEPHOTO MOJEIUPOBAHMS: TOCTAHOBKA 3a/laud, TOCTPOCHHE
MaTEeMaTHYeCKON MOJeNH, MPOrpaMMHAs pean3anusi, TECTUPOBAaHUE, TMPOBEACHUE
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, aHAJIU3 €Tr0 Pe3ybTaToOB, yTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrPaAMMHPOBaHHE
Paspabomka ancopummos u npoepamm.

Pazbuenne 3amaunm Ha mnoazagauu. CocTaBieHHE aNTOPUTMOB M IIPOrpaMm
C HCIOJb30BAHMEM  BETBIICHHWM, 1HUKIOB W  BCIOMOTATEIbHBIX  aJTOPUTMOB
JUISL YOpaBJICHUST HUCTIONHHUTENeM PoOOT Wi IPYyruMu UCHOJHUTEISIMHU, TaKUMU Kak
Yepenamka, YepTe:KHUK U APYTUMU.

Tabnuunble BenuuyuHbl (MaccuBbl). OpHomepHble MaccuBbl. (CocTaBiieHUE
U OTJaJIka MPOrpaMM, PEATU3YIONIUX THUIOBBIC AITOPUTMBI OOPAOOTKH OJHOMEPHBIX
YHICJIOBBIX MAaCCUBOB, Ha OJTHOM W3 SI3bIKOB IporpammupoBanus (Python, C++, [lackanb,
Java, C#, llIkonbHbld ANTOpPUTMUYECKUIN SI3BIK): 3alOJHEHHUE YHCIOBOTO MacCHUBa
CIIy4alHBIMM YHWCJIaMH, B COOTBETCTBUU C (GOpMYJIOW WM TIyTeM BBOAA 4YHCET,
HaxOXJICHHE CYMMBI 3JIEMEHTOB MAacCHBa, JUHEWHBIA TOWCK 3a[aHHOTO 3HAYCHUS
B MACCHUBE, IIOJCUET JJIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIIMX 33aJaHHOMY YCJIOBHIO,
HaxOXJICHHE MHUHHUMaJIbHOTO (MaKCUMalbHOrO) »3JeMeHTa MmaccuBa. CopTUpPOBKa
MacCHBa.

11
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OOpaboTka TMOTOKA JaHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(PMETUYEeCKOro, MHUHUMAJIBHOTO W  MAaKCUMaJbHOIO 3HAUYEHHS]  DJIEMEHTOB
IIOCJIEI0BATEIILHOCTH, YIOBIECTBOPAIOIIMNX 3aJaHHOMY YCIIOBHIO.

Ynpaenenue

VYnpasnenne. Curnain. O6parHas cBsizb. llomydueHue cUrHasoB OT HHU(PPOBBIX
JATYMKOB (KacaHMsl, pacCTOSIHUS, CBETa, 3ByKa U JApyroro). IIpuMepsl UCHOIb30BaHMS
NpUHIIMIA OOpaTHOM CBA3M B CHCTEMAaxX YIPABICHHS TEXHUYECKHMMHU YCTPOMCTBaAMU
C TIOMOIIBIO JATYUKOB, B TOM YHCJIE B pOOOTOTEXHHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIpaBICHUS ABM)KCHHUEM
B TPAaHCHOPTHOM CHCTEME, CBapO4yHas JIMHUSA AaBTO3aBOJd, ABTOMATU3WPOBAHHOE
VIIPaBJICHUE OTOIUIEHUS JIOMa, aBTOHOMHAsi CHUCTEMa YIPaBJIEHUS TPAHCHOPTHBIM
CPEACTBOM U APYrHE CUCTEMBI).

NudopMmanoHHbIe TEXHOJIOT MU
DnekmponHvlie maodauybl.

[lonsiTue 00 SIEKTPOHHBIX Tabiumax. TUIBI JaHHBIX B SYEHKax 3JIEKTPOHHOM
Tabmuipl. PenaktupoBanne u (QopmarupoBanue Tabmuil. Bcerpoennsle (QyHKUIMU
JUId TIOMCKa MAaKCMMyMa, MHHHMYMa, CYMMbl M CpPEAHEro apu(MeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJICJIEHHOM Juana3oHe. [loctpoenne quarpaMm (rucrorpamma,
KpyroBasl iuarpamma, ToueuHas quarpamma). Beibop tuna nuarpaMmel.

[IpeoGpazoBanue Qopmyn npu komupoBanuu. OTHoOcUTETbHAsA, aOCONIOTHAsS
Y CMElIaHHas ajpecanusl.

VYc0BHBIE BBIUMCIEHUS B 3JEKTPOHHBIX Ta0numax. CyMMHpOBaHUE U TOJCYET
3HAUYCHUH, OTBEYAIOIIUX 3aJJaHHOMY YycJIoBHIO. O0paboTka 00NbIITMX HAOOPOB JTaHHBIX.
YucneHHoe MOJEINPOBAHUE B AJICKTPOHHBIX Ta0IHUI[aX.

Hughopmayuonnvle mexnono2uu 6 cogpemeHHoOM odwecmeae.

Ponb uHGOPMAlMOHHBIX TEXHOJOTUH B Pa3BUTHUM 3KOHOMHKHA MHpPA, CTpPaHBI,
perroHa. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHble ¢ UHPOPMATUKOW U UHGOPMALIMOHHBIMU TEXHOJIOTUSIMH:
BeO-/IM3aliHep, MPOrPaMMUCT, pa3padOTYUK MOOUIIBHBIX MPUIIOKEHUN, TECTUPOBIIUK,
apXUTEKTOP MPOTrPaMMHOT0 OOECIIEUEHHU S, CIICIIUATUCT M0 aHAIM3Y JaHHBIX, CUCTEMHBIH
aAMUHHUCTPATOP.

12
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
1HO UHOOPMATUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

N3ydyenue naopmaTiku Ha YpOBHE OCHOBHOTO 00I1IET0 00pa30BaHUs HAPABICHO
Ha JIOCTIDKCHHE OOYYaroNIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX
PE3yJIbTATOB OCBOCHUS COJIEpKaHUSI y4eOHOT 0 IpeMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC Pe3yJIbTaThl UMEIOT HAIIPABJICHHOCTh HA PEIICHUE 3a/1a4 BOCIIUTAHUS,
Pa3BUTHS U COIMATTU3AIIMHN OOYUYAIOIIMXCS CPEICTBAMH YUSOHOTO MIPEMETa.

B pesynbrare uzyuenust uHGOPMATUKH Ha YPOBHE OCHOBHOT'O O0IIIEro 00 pa3oBaHHUS
y oOyuwatomerocs OyayT chopMuUpOBaHBI CHEIYIONIUME JIMYHOCTHBIC PE3YJIbTAThI
B YaCTH:

1) maTpUOTHYECKOr0 BOCIUTAHMS S

[ICHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
W HAy4HOMY HAacCJIeHNI0, MMOHUMaHWE 3HA4YeHHs WH(OOPMATUKK KaK HAYKH B KU3ZHU
COBPEMEHHOI0 0O0IIecTBa, BIAJCHHE JJOCTOBEpHOW HHPOpMaIMeli O MepeaoBbIX
MHPOBBIX M  OTEYECTBEHHBIX  JIOCTIDKCHHSX B oOmactT  WMHGOPMATHKHU
u  WHPOPMAIMOHHBIX TEXHOJIOTHH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX
o ¢ poBoit TpaHcHopMaIIUK COBPEMEHHOT'O OOIIECTRA;

2) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OpUEHTAIMS HAa MOpaJbHbIE LIEHHOCTH W HOPMBI B CUTYyallUsX HPABCTBEHHOIO
BBIOOpA, TOTOBHOCTh OIICHMBAaTh CBOE IOBEJICHHE M TOCTYIKH, a TAaKXKe IOBEJCHUE
U TOCTYNKHA APYrUX JIIOAEH C MO3WIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C y4E€TOM
OCO3HaHUs MOCIEIACTBUN MOCTYIKOB, AKTUBHOE HEIMPUSATHE ACOLMAIbHBIX MOCTYIKOB,
B TOM umcie B IHTepHeTe;

3) rpaIaHCKOr0 BOCIIUTAHMS:

MPEICTaBJICHNE O COIMAJILHBIX HOPMAaX U IMpaBUjiaX MEXIMYHOCTHBIX OTHOIICHUM
B KOJUICKTMBE, B TOM YHCJE B COIMAIbHBIX COOOIIECTBAX, COONIOJECHUE IIpaBHUII
0€30macHOCTH, B TOM YHCJIE HAaBBIKOB 0O€30MacHOrO TMOBEJAEHHUS B HHTEPHET-CPEIE,
TOTOBHOCTHh K Pa3HOOOpa3HOM COBMECTHOM ACATEILHOCTH MPU BHITIOJIHEHUU YYCOHBIX,
MMO3HABATEJILHBIX 3aj1ad, CO3JaHuU y4eOHBIX MPOEKTOB, CTpPEMJICHUE
K B3aMMOMNOHMMAHUIO U B3aWMMOIMOMOIIM B TPOIIECCE ATOM y4eOHOW AesTEeIbHOCTH,
TOTOBHOCTh OIIEHMBATh CBOE IMOBEJICHHE M TOCTYIKH CBOMX TOBAPUILNECH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB,;

4) HeHHOCTell HAYYHOr O MO3HAHUA:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKUX MpelcTaBieHuid 00 wuHopmanuw,
WH(POPMALIMOHHBIX TIpolleccax U MHMOPMAIMOHHBIX TEXHOJOTUSX, COOTBETCTBYIOIIUX
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COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU M OOLIECTBEHHOM MPAKTHUKU M COCTABIISIOIINX
0a30BYI0 OCHOBY JIJIsl IOHUMAHUA CYIIHOCTH HAYYHOW KapTHUHBI MUPA;

MHTEpEC K 00 y4EHHIO U TTO3HAHUIO, JIFOO03HATETbHOCTh, TOTOBHOCTh M CTIOCOOHOCTH
K €aMooOpa30oBaHUIO, OCO3HAHHOMY BBIOOpDY HANpaBIEHHOCTH U YPOBHS OOY4YEHHS
B JaJbHEHUIIEM;

OBJIAJICHUE  OCHOBHBIMHU  HAaBBIKAMHM  MCCIEAOBATEIbCKOM  JIESTEIbHOCTH,
YCTAaHOBKAa Ha OCMBICIEHUE ONbITa, HAOMIOACHUIN, TOCTYNIKOB M CTPEMJICHHE
COBEpPUICHCTBOBAaTh IMYTH  JOCTWKEHUS  UHIAUBUIYAJBHOTO M  KOJJIEKTUBHOIO
OJIaronoTy4us;

cOpMUPOBAHHOCTh HMH(POPMAIMOHHOW KyJIbTYpPhl, B TOM UHCJIE HAaBBIKOB
CaMOCTOATENIbHOW paboThl ¢ Y4YeOHBIMHM TEKCTaMH, CIPAaBOYHOM JHUTEpaTypoil,
pPa3sHOOOpa3HBIMU CpPEACTBAMU HH(OPMALMOHHBIX TEXHOJIIOTUM, a TaKKe YyMEHHUs
CaMOCTOSAITETIbHO OMNpPENENATh ILIed CBOEro OOyueHHs, CTaBUTh U (POPMYIUPOBATH
JUIsl ce0s1 HOBBIE 3a/1ayd B yueOe M MO3HABATEIbHOU JEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI
Y MHTEPECHI CBOEH MTO3HABATEIBLHON EATEIIbHOCTH;

5) popmMupoBaHUA KYJBTYPbI 310POBb:

OCO3HAHUE ILIEHHOCTHU JKU3HH, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 3J10POBBIO,
YCTaHOBKA Ha 3/10pOBBI 00pa3 )KM3HHU, B TOM YUCIIE U 32 CUET OCBOCHHUS U COOJIIOJICHUS
TpeOoBaHMI Oe3onacHoOn JKCIUTyaTalluu CPEICTB UH(OPMAIIMOHHBIX
Y KOMMYHMKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEC K TMPAaKTUYECKOMY U3Yy4YeHUI0 Tmpodeccut U Tpyaa B cdepax
npoecCHOHATBHON JIeATeIbHOCTH, CBA3aHHBIX ¢ MH(POPMATHUKOH, TPOrpaMMHUPOBAHUEM
u  WHPOPMAIMOHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHIKEHUAX HAyKU
WH()OPMATHKY U HAYYHO-TEXHUYECKOT'O MPOTPECCa;

OCO3HAHHBIA  BBIOOP W  TOCTPOCHHE  WHIWBHAYAIBHOW  TPACKTOPHUH
o0pa30oBaHUsl W KU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HMHTEPECOB
U IOTpeOHOCTEH;

7) 3KOJOrM4€eCKOro BOCIIUTAHMS:

0CO3HAHHUE TJI00ATBHOT O XapaKTepa KOJIOTHYECKUX MPoOJIeM U MyTeH X pPelIeHuS,
B TOM YHCJIE€ C Y4ETOM BO3MOXXHOCTEH HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOT UM,

8) apanTanumn o0y4yawerocsi K M3MEHSIIOIIUMCS YCJIOBHSAM CONUAIBHON H
NPUPOAHOI CpPeabI:

OCBOCHHUE OOYUYAIOIIUMHUCS COIMATIBLHOIO OIbITa, OCHOBHBIX COIUAIBLHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYIIEH AEATEILHOCTH BO3pAacTa, HOPM U MPaBUJI OOIIECTBEHHOTO
noBesieHus, (GOpM COIUAIBHOM KU3HM B TPYINax M COOOIIECTBaX, B TOM YHUCIE
CYILIECTBYIOUIMX B BUPTYaJIbHOM MPOCTPAHCTBE.
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METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeﬂMeTHBIe PE3YJIbTAaThl OCBOCHUA ITPOIPAMMBI 110 I/IH(i)OpMaTI/IKe OTpaxaroT
OBJIaACHUC YHUBCPCAJIbHBIMHU y‘Ie6HI>IMI/I IIGfICTBPISIMI/I - IIO3HAaBaTCJIIbHBIMU,
KOMMYHUKATUBHBIMHU, PCTYJIITHUBHBIMU.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrble 1oruyeckue 1eMCTBUA:

YMEHHE OIpeNeNaTh MOHATHS, co3JaBaTb 0OOOIIEHMs, YCTAaHABIMBATh aHAJIOTHH,
KJacCU(UIMPOBATh,  CaMOCTOSTEIBHO  BBIOMpaTh  OCHOBAaHUS U KPUTEpUHU
Ui Kiaccu(UKaluM, YCTaHABIMBATh NPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH
JIOTUYECKHE PACCYKJIEHUs, MPOBOJUTH YMO3AKIIOUeHUs (MHAYKTUBHBIC, ETYKTHBHbIC
Y 110 aHAJIOTUH) U BBIBOBI;

yYMEHHE CO3/1aBaTh, IPUMEHATh U MPeoOpa3oBbIBaTh 3HAKKM M CHUMBOJIBI, MOJEIN
U CXEeMBbI JIJIsl pellieHHs yueOHbIX U M03HaBaTeIbHbBIX 3a/1a4;

CaMOCTOATENFHO BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu  (CpaBHHUBATH
HECKOJIBKO BAapUaHTOB peIIeHUs, BbIOMpaTh Haubojee MOAXOMANIMA C Y4EeTOM
CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHEB).

ba3oBbie uccienoBarejIbCKue JeHCTBUS:

dbopMyIMpoBaTh  BOMPOCHI,  (PUKCUPYIOIIHE  pa3pblB  MEXKIYy  pealibHbIM
U JKEJaTeNbHBIM COCTOSSHHUEM CUTYallUM, O0BEKTa, U CaMOCTOSTEIHHO YCTaHABIMBATH
HCKOMOE M JIaHHOE;

OIICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTH HH(POPMAITHIO, TIOTYICHHYIO B XOJI¢
HCCICIOBAaHUS,

IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHIIIEE Pa3BUTHE IIPOIIECCOB, COOBITHMH M HX
MOCIEACTBUS B AHAJIOTMYHBIX WM CXOJHBIX CHUTYallMsIX, a TakKXe BBIJBUIaTh
MPEANONIOKEHNS 00 UX Pa3BUTUM B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

BBIABIIATh AehUIIUT WHPOpPMAIMK, JTaHHBIX, HEOOXOAMMBIX JJIA PEIICHUS
MIOCTaBJICHHOU 3aJa4H;

MPUMEHSTh Pa3IMYHbIe METO/bl, HHCTPYMEHTHI M 3alPOCHI MPH MOUCKE U OTOOpE
uHdOpMAaIMKY WM JAHHBIX U3 UICTOYHUKOB C YYETOM MPEAJIOKEHHON yueOHOM 3a1auu U
3aJIaHHBIX KPUTEPUEB;

BbIOMpATh,  AHAIM3UPOBATh,  CHUCTEMATH3UPOBATH UM  HHTEPIPETHUPOBATH
MH(}OpMAIIMIO Pa3IMYHbIX BUJOB U (OPM IPEICTABICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO0 (hOpMY MpeCTaBlIeHUs WH(OpMaIuu
U WUTIOCTPUPOBATH pEIIAEMBbIE 3a7auld HECIOXKHBIMU CXEMaMH, JuarpaMMaMH, UHOU
rpadukoi U X KOMOMHAIUAMUY;

OLIEHUBATh HAJEXKHOCTh MH(OPMALIMU MO KPUTEPUSIM, MPEIIOKEHHBIM YUUTEIEM
WK ¢(hOPMYIUPOBAHHBIM CAMOCTOSATEIIBHO;

3((PEeKTUBHO 3aMTOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.
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KoMMyHHKAaTHMBHbBIE YHUBeEPCAJIbHbIE Y4eOHBIE JeiiCTBUS
Oomenue:

COMOCTABJISITh CBOM CYXKJCHUSI C CYXACHUSMH JPYyTrUX YYaCTHUKOB JUajora,
OOHApYXUBATh PA3IMUKUE U CXOACTBO MO3UIIMIA;

nyOJUYHO TMPEJCTABIIATh PE3YJIbTaThl BBITOJIHEHHOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEOBAHUS, MPOEKTA);

CaMOCTOSITETILHO BBIOMPATh (POpMAT BBICTYIUICHHUS C YYETOM 3ajad Mpe3eHTaIlun
1 0COOCHHOCTEH ayJUTOPUHU U B COOTBETCTBHH C HUM COCTABJISITh YCTHBIC U TUCEMECHHBIC
TEKCThI C HCIOJIb30BAaHUEM WILTIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHaS 1eITeILHOCTD (COTPYAHUYECTBO):

MOHUMATh U UCTIOJIL30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHIWBHUIYaIbHON pabOT bl
MIPHU PEIICHUH KOHKPETHOUN MpoOJIEMbI, B TOM YHUCJIE TIPH CO3/IaHUH WH()OPMAITMOHHOTO
IIPOJYKTA;

NPUHUMATH II€JIb COBMECTHOM MH(DOPMALMOHHONW NEATEIbHOCTH 10 cOopy,
obOpaboTke, mepenave, Gopmanmu3anuu HHHOPMAINH, KOJUIEKTHBHO CTPOUTH JCHCTBUS
0 €€ JOCTI)KCHHUIO: pacIpedeisaTh pPOJH, JIOroBapuUBaThCs, OOCYXIAaTh MPOIECC
U pe3yJIbTaT COBMECTHOM pabOThI;

BBITIOJIHSITH CBOIO 4YacTh pabOThl ¢ HHpopMaruend Wi HWHPOPMAIIMOHHBIM
MPOJYKTOM, JIOCTUras KadyeCTBEHHOTO pe3yJbTaTa II0 CBOEMY HaIlpaBJICHUIO
¥ KOOPAWMHUPYS CBOM JCHCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI,

OIICHMBAaTh  KayeCTBO CBOEro BkJaga B  oOmuid  uHGOpPMAIMOHHBIN
NPOAYKT TIO KPUTEPUSIM, CAMOCTOSATEIHLHO CHOPMYJIUPOBAHHBIM  yYaCTHUKAMM
B3aUMOJICUCTBUS;

CpPaBHHMBAThH PE3YJIbTaThl C UCXOJHOM 3amadeil W BKJIAJ KaKIOTO YJeHA KOMaHIbI
B JIOCTHKEHUE pE3yJbTaTOB, pa3leisaTh cQepy OTBETCTBEHHOCTH U MPOSIBIISTH
TOTOBHOCTH K MIPEIOCTABICHUIO OTUETA Mepe] TPYIION.

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

BBISBJISITh B OKM3HEHHBIX M Y4YEOHBIX CHUTyalUsX MpoOJeMbl, Tpedyromue
pelIeHus;

OPUEHTUPOBATHCS B  PA3IMYHBIX  NOAXOJAaX K  IPUHATHIO  PELICHUU
(MHIUBUIYAIbHOE MIPUHSTUE PEIICHUMN, IPUHITUE PEIICHUN B TpymIe);

CaMOCTOSITEJIbHO COCTaBJISITh QJITCOPUTM pEIICHUs 3adadyu (Wi €ro 4YacTh),
BBIOMpaTh CHOCOO pelieHuss Yy4eOHOW 3alaud C Y4YE€TOM HMEIOUIUXCS PECypCoB
U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh IMpeAjiaraéMble  BapUAHTHI
pPELIEHNU;

COCTaBJIAITh IJIaH JACUCTBUM (IIJ1aH peaau3alii HAMEUEHHOr0 aJrOpUTMa PEIICHUS),
KOPPEKTUPOBATh MPEIJIOKEHHBIM aJIrOPUTM C YYE€TOM MOJY4YEHUS HOBBIX 3HAHUM
00 U3y4yaeMoM OOBEKTE;
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MPOBOJUTh BBIOOpP B YCJIOBUAX MPOTUBOPEUYMBOM HHPOpMAIMKM U OpaTh
OTBETCTBEHHOCTb 3a PEIICHUE.

CamMokoHTpOJIb (pediiexcusi):

BJIJIETh CIIOCOOaMK CAaMOKOHTPOJISI, CAMOMOTHUBAIINH U pedIIeKCuu;

JaBaTh OLIEHKY CUTYAIlUU U MpeJiarath MiIaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT WU MPEIBUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYThb
Npyu  pelieHuru y4eOHOM  3ajauyd, aJanTUpPOBaTh PEIICHUE K  MEHSIOMIUMCS
00CTOSTENLCTBAM;

OOBSICHATH MIPUYUHBI JIOCTUKEHUS (HEeOOCTHXKEHUS ) pEe3ynbTaTOB
WH()OPMAITMOHHON [EeATEIHbHOCTH, /1aBaTh OIICHKY MPUOOPETEHHOMY ONBITY, YMETh
HAXOJUTh MO3UTUBHOE B IPOU3OLIEAIICH CUTYaAIUN;

BHOCUTh KOPPEKTHBBI B JIE€ATEJILHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYaI[uH, YCTAHOBJIECHHBIX OLIMOOK, BOZHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM.

IMOIMOHATBHBLIA HHTEJIEKT:
CTaBUTh ce€0s HAa MECTO JPYroro 4ejaoBeKa, MOHMMAaTh MOTHBBI U HaMEpEHUS

JPYToro.

IIpunsiTtue ceds u apyrux:
OCO3HAaBaTh HEBO3MOXXHOCTh KOHTPOJMPOBATh BCE BOKPYr JaXKe B YCIOBHUSAX
OTKPBITOT'0 JIOCTYTIA K JIFOObIM 00beMaM HHGPOpPMAIIUH.

HNPEAMETHBIE PE3YJIBTATHI

K konmy o6ydenust B 7 kiaacce y odydarorierocst 0yayt chopMUpOBaHbl YMEHUS:

MOSICHATh HAa TMPHUMEPAX CMBICI TMOHATUH «uHGOPMaIU», «HHGOPMAIIMOHHBIHI
nporecc», «obpaboTka uHpoOpManMM», «XpaHeHue HHPOpPMAIUUY, «Iepeaaya
uH(bOpMAIUNY;

KOAMPOBaTb U  JEKOAWPOBATh  COOOIIEHHMA MO  33JaHHBIM  [PaBHUJIaM,
JIeMOHCTPHPOBATh TOHMMAHUWE OCHOBHBIX MPUHIUIIOB KOAMPOBAaHUS HH(MOpMAIUU
Pa3IU4HON MPUPOJIBI (TEKCTOBOMU, Tpadpuueckoi, ayano);

CpaBHUBAThb JUIMHBI COOOIICHHWM, 3aMUCaHHBIX B pa3IMYHBIX ai(aBUTaX,
OIEepUPOBATh EAUHUIIAMHU U3MEPEHUS HH()POPMAIIMOHHOTO 00hEMa U CKOPOCTH Tiepeaaun
JTAHHBIX;

OLICHMBATh M CPABHMBATH Pa3Mephbl TEKCTOBBIX, I'pa)UUEeCKUX, 3BYKOBBIX (hailjioB
1 BUIe0(DaitioB;

NPUBOANTh TPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS U TMepenadyu
uH(OpMAIH, CPAaBHUBATH UX KOJIMYECTBEHHBIC XapaKTEPUCTUKH,

BBIJICISITH OCHOBHBIE 3Tallbl B HMCTOPUM M TIOHMMAaTh TEHJCHLIMHU Pa3BUTHUS
KOMIIBIOTEPOB U IIPOrPaMMHOTO 00€CIICUeHMS;
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Hojay4yaTb M HCHOJb30BaTh HMHPOPMALMIO O XapaKTEPUCTHKAX MEPCOHAIbLHOIO
KOMIIBIOTEPA U €ro OCHOBHBIX 3JeMEHTax (Mmpoleccop, ONepaTUBHAs MaMsTh,
JOJITOBPEMEHHAs TAMSTh, YCTPOKWCTBA BBO1a-BbIBOIA);

COOTHOCHUTBh XapaKTEPUCTHKM KOMIIBIOTEpAa C 3aJadyaMi, peUlaeMbIMM C €ro
MOMOILBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKOU CTPYKTYype (aiaioBOM CHCTEMBI (3aIIUCHIBATH
nojiHoe uMs ¢aina (karagora), nyTh K Qailily (KaTajory) no UMErMIeMYCsl OITUCAHUIO
(baitoBOi CTPYKTYPBI HEKOTOPOr0 HHPOPMALIMOHHOTO HOCHUTEIA );

pabotath ¢ GaitiIoBOM CUCTEMOI MEPCOHATBHOTO KOMITBIOTEpPA C HCIOIh30BAHUEM
rpaduueckoro wuHTepdeica, a HMEHHO: CO037aBaTh, KONUPOBAThb, IEpeMeENIaTh,
NEPEMMEHOBBIBATh, YAAIATh M apXUBUPOBaTh (hailibl M KaTaloOrd, HCIOJb30BaTh
AHTUBHPYCHYIO IPOrpPaMMy;;

MIPENCTABIIATh PE3YJIbTATHl CBOEU JESATEIBHOCTH B BHUJAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUMHBIX PE3CHTAIINII;

uckate uHbopmaiuio B VHTepHere (B TOM 4HCIE, MO KIIOYEBBIM CJIOBaM,
0 M300paKEHUI0), KPUTUUECKH OTHOCUTHCA K HAWJEHHOW MH(OpMalu, OCo3HaBas
OIMACHOCTh JJISl JINYHOCTH U OOLIECTBA PAaCHpOCTPAHEHMS] BPEIOHOCHOM HH(pOpPMALIUH,
B TOM YHCJIE IKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XAPAKTEPA;

MMOHUMATh CTPYKTYPY aJAPECOB BEO-pECYpPCOB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET -KOMMYHUKALIHIA;

cobmonate TpeOoBaHUA O€30MaCHON JKCIUTyaTallud TEXHUYECKHX CpE/CTB
MH(OPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TE€XHOJOTHH, COOJIIOAAaTh CETEBOM 3THKET,
0a3oBble HOPMBI WH()OPMAIMOHHOW JTHKHA W TIpaBa MpH paboTe ¢ MPUIOKCHHUSIMU
Ha JIIOOBIX YCTpoHcTBax M B MIHTEpHETe, BHIOMpPATh 0€30MacHbIe CTPATETHH TTOBECHUS
B CETH;

OPUMEHATh  METOAbl  MNPOPHIAKTUKH  HETaTUBHOIO  BIUSHUA  CPENCTB
UH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH Ha 3710POBbE MOJIB30BATENS.

K xoniy o6yuenust B 8 kiacce y odydarorerocs 0yayr chopMupoBaHbl YMEHUS:

NOSICHATh Ha MPUMEPaX pa3iuyuvsg MEXIy MO3UIMOHHBIMU M HEMO3ULIHMOHHBIMU
CUCTEMaMU CUUCIICHHUS;

3aMUChIBaTh U CpaBHUBATH Lielibie ynciaa oT 0 7o 1024 B pa3nuyHbIX NO3UIUOHHBIX
CUCTeMaXxX CUHMCIIEHU (C OCHOBaHUAMHU 2, 8, 16), BEIOIHATH apu(hMETUIECKUE OTIepaIluu
HaJ| HUMU;

pacKpbIBaThb CMBICII TOHSATHM  «BBICKA3bIBAHUE», «JIOTMYECKAsl OMEpaLUs»,
«JIOTUYECKOE BBIPAXKECHUEY;

3aMUCHIBATh  JIOTUUECKUE BBIPAXKEHUS C  HCHOJB30BAHHEM  JTU3BIOHKIUU,
KOHBIOHKIIUU W OTPHUIIAHUS, OMPEACNISITh UCTUHHOCThH JIOTUUECKUX BBIPAKEHUM, €CIH
W3BECTHBI 3HAUYEHUS UCTUHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TaOJIHUIIbI
WCTUHHOCTHU JIJIS1 IOTUUECKUX BBIPAKCHUI;
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pacKpbIBaTh CMBICI MOHITHM «UCIOJHUTENBY», «AJITOPUTM», «IPOrpamMmay,
NOHUMAs Pa3HULY MEXIY YIOTPeOJIEHUEM 3STUX TEPMUHOB B OOBIICHHOM peuu
U B UHPOpPMATHKE;

OIKCHIBaTh AJITOPUTM pEIICHUs 3a7aud pPa3IMYHBIMU CIIOCOOaMHU, B TOM YHCIE
B BUJIC OJIOK-CXEMBI;

COCTaBJISITh, BBHIMOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE alrOPUTMBI
C MCTIOIb30BAHUEM BETBIICHUH U IIUKJIOB JJIS1 YIIPABICHUS MCTIOJHUTEISAMH, TAKIMH KaK
Po6ot, Uepenaiika, YepTeKHUK;

UCTOJh30BaTh KOHCTAHTBI W TIEPEMEHHBIC PA3NUYHBIX THUIMOB (YUCIIOBBIX,
JOTHYECKUX, CHUMBOIIBHBIX), a Tak)Ke COJACp)KAIUe WX BBIPAKECHHS, HCIOIb30BATh
OIepaTop MpHUCcBauBaHMUs;

UCMOJIb30BaTh IpHU pa3pabOTKE MPOrpaMM JIOTUYECKUE 3HAUEHUS, OIepaluu
U BBIPQXKEHUS C HUMU;

aHAIM3UPOBATh MPEJIOKEHHBIE alTOPUTMBI, B TOM YHCIIE OIpPENEIsITh, KaKHe
pe3yabTaThl BO3MOXKHBI MPU 33JJAHHOM MHOKECTBE HCXO/IHBIX 3HAYCHUH;

CO3/1aBaTh M OTJIAKUBATh MPOrpaMMbl Ha OJHOM U3 SA3BIKOB MPOrPaMMUPOBAHUS
(Python, C++, ITackans, Java, C#, LLIkonbHbII ANTOpUTMUYECKUAN S3BIK), pealln3yrolne
HECIIO)KHBIE aJTOPUTMBI OOpaOOTKH YHMCIOBBIX JAHHBIX C HCIIOJH30BAaHHEM ITUKIIOB
Y BETBIICHUH, B TOM YHWCIIEC PEATH3yIOIINE IPOBEPKY ACTUMOCTH OJHOTO IIEJIOT0 YHCIa
Ha Jpyroe, MPOBEPKY HATypaJbHOTO 4YHWCIa HA TMPOCTOTY, BbIACIEHUS wnUdp
U3 HATYpaJIbHOT'O YHCIA.

K oIy oOydenus B 9 kjacce y oOyqarorierocs 0ynyT chopMUpOBaHbI yMEHHS:

pa30ouBaTh 3a7jaudl  Ha TOJ33Ja4d, COCTaBISATh, BBIMOJHATH BPYYHYIO
U Ha KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI C HMCIOJIb30BAHUEM BETBIICHUW, LIMKJIOB
Y BCTIOMOTATENbHBIX aJITOPUTMOB JJISl YIIPABICHHs UCTIOJHUTEISIMU, TAaKUMU Kak Po6or,
Yepenamka, YepTeKHUK;

COCTaBJAITh M OTJAXHUBaTh IPOTrPaAMMBI, PEATH3YIOUIUE THUIIOBBIE AJTOPUTMBI
00pabOTKHU YMCIIOBBIX MOCIEAOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAaCCHUBOB
(OMCK MaKCUMYMOB, MUHUMYMOB, CYMMbI WJIA KOJIMYECTBA 3JIEMEHTOB C 3a/IaHHBIMU
CBOMCTBaMH) Ha OJIHOM W3 SI3bIKOB nporpammupoBanusi (Python, C++, [lackans, Java,
C#, llIkonbHBIN ANTOPUTMUYECKUN S3BIK);

pacKpbIBaTh CMBICJ IOHATHA «MOJEIbY», «MOJCIMPOBAHHUE», ONPEIECISATH BUIBI
MoOJielel, OLEHUBATb COOTBETCTBUE MOEIN MOJACIUPYEMOMY OOBEKTY M IIENIsIM
MOJIEJIMPOBAHMS;

UCMOJb30BaTh Tpappl U JEpeBbs Ui MOICIMPOBAHUS CHCTEM CETEBOU
U UEPAPXUUECKON CTPYKTYPhI, HAXOIUTh KpaTuaniuii myTh B rpade;

BbIOMpATh CHOCO0 MpPENCTaBlIEHUs JaHHBIX B COOTBETCTBUM C TIOCTaBJIEHHOU
3ajayeil  (Tabmuibl, CcXeMmbl, TIpaduku, JOUarpaMMbl) € HMCIOJb30BaHUEM
COOTBETCTBYIOILUX MPOTPAMMHBIX CPEICTB 00paOOTKU JaHHBIX;

19



denepasphas pabouas mporpamma | MudopmaTrka. 7-9 kimaccel (0a30Bblil YPOBEHBD)

MCIIONIb30BaTh 3JICKTPOHHBIE TAOIHIIBI AT 00pabOTKU, aHau3a U BHU3yaJIH3alHH
YUCJIOBBIX JAHHBIX, B TOM YHCIE C BBIICJICHUEM Juana3oHa  TaOJHUIIhI
U YIIOPsIOYMBaHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

co3/aBaTh U TPUMEHSTh B DJIEKTPOHHBIX TaOiMIax (GOpMyNbl JJIsi pacuyeToB
C MCTOJIb30BaHUEM BCTPOCHHBIX aprupMeTndecKux GyHKIHUM (CYMMHUPOBAHUE U TIOJICYET
3HAYEHWN, OTBEYAIOIIMX 3aJlaHHOMY YCIOBUIO, CpeaHee apu(MeTudeckoe, TOUCK
MaKCHUMaJbHOTO M MHHUMAJIBHOTO 3HAYCHUS), aOCONIOTHOM, OTHOCHUTEIBHOM,
CMEIIaHHOM aJipecaluu;

WCIIOJTb30BaTh JICKTPOHHBIC TAOIHUIIBI VISl YUCIACHHOTO MOJICTUPOBAHUS B IPOCTHIX
3a7lauax U3 pa3HbIX MPEIMETHBIX 001acTel;

WCITOJIb30BaTh COBPEMCHHBIC WHTEPHET-CEPBUCHI (B TOM quUCIIe
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJAYHBIC XPAHWIWINA JAHHBIX, OHJIAWH-TIPOTPAMMBI
(TekcToBble U TpadUUYECKHME PEJaKTOPhI, Cpeabpl pa3paboTku)) B  ydeOHOU
Y TIOBCETHEBHOM JESATEIHHOCTH;

IPUBOJUTH MPUMEPHI MCIOIb30BaHUS T€OMH(DOPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCYyIapCTBEHHBIX yCIyr, oOpa3oBaTelbHbIX cepBUcOoB IHTepHera B yueOHOU
Y TIOBCETHEBHOM JIESTEIbHOCTH;

UCIOJIb30BaTh PA3MYHbIE CPEACTBA 3AIIUTHl OT BPEIOHOCHOIO MPOrpPaMMHOTO
obecrieueHus1, 3alUIIATh MEPCOHATBHYI0 HHGOPMAIUI0 OT HECAHKIMOHHPOBAHHOTO
JOCTyNIa ¥ €ro MOCJIEICTBHM (pa3rialieHus, MOAMEHbI, YTpaThl JAaHHBIX) C y4ETOM
OCHOBHBIX TEXHOJIOTHYECKHUX U COMMATLHO-TICUXOJIOTHYECKHUX aCIIEKTOB UCIIOTh30BaAHUS
cetu MHTEpHET (ceTeBas aHOHUMHOCTb, IU(PPOBOM Clie]l, AyTEHTUYHOCTh CyOBEKTOB U
pecypcoB, OIaCHOCTh BPEOHOCHOTO KOAA);

pacrno3HaBaTh TOMBITKH WU TPEAYNPEXKAATh BOBICUEHUE CEOS W OKPYKAIOIIUX
B JICCTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOW AKTMBHOCTH (B TOM YHCIIE
K1OepOyIUIMHT, (PUIITUHT).
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v

7 KIIACC
Haumenosanue
No KomnnuecTBO OcCHOBHBIE BUABI 1€ATEIHHOCTHA
pa3iesoB U TEM [TIporpammHoOe conepxanue
n/n 4acoB oOy4armmxcs

y4eOHOI0 IIpeMeTa

Pasznen 1. Ilu¢gpoBasi rpaMoOTHOCTH

1.1

Kommbrorep —
YHUBEPCATBHOE
YCTPOUCTBO 00pabOTKHU
JTAaHHBIX

2

KoMmmneroTep — yHUBEpCaIbHOE
BBIYHCIIUTENBHOE YCTPOMCTBO,
paboTaroliee 1Mo nporpaMmme.

THUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE
KOMITBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYyIIEPKOMIIBIOTEPHI.
MoOusbHbBIE YCTpPOKCTBA.

OCHOBHBIE KOMIIOHEHTBHI KOMIIBIOTEPA
1 uXx HaszHaueHue. [Ipoueccop.
OmnepaTuBHAs U JOJTOBPEMEHHAS
IIaMsTh. Y CTPOKMCTBA BBOJA U BBIBOJIA.
CeHCOopHBIN BBOJI, TATYNKH MOOMIIBHBIX
YCTPOMCTB, CPeACTBA OMOMETPUUIECKON
ayTeHTH(PHUKAIUH.

HcTropus pa3BUTHSI KOMIIBIOTEPOB

U TIPOrpaMMHOI0 00ECTIeUEHUSI.
[TokoJIEHHS] KOMIIBIOTEPOB.
CoBpeMeHHBIE TEHAECHIIMN PA3BUTHUS
KOMIIBIOTEPOB. CyNepKOMITBIOTEPHI.

PackpbIBaTh CMBICIT H3y4aE€MbIX MOHSITUM.
AHaJIU3UPOBATh YCTPOUCTBA
KOMITIBIOTEPA C TOUKH 3PCHUS
OpraHu3aliiy Mpoueyp BBOJA,
XpaHeHus, 00pabOTKH, BHIBOJIA

U Tiepeayu uHdOpMaIui.
AHaIM3UPOBaTh UHPOPMAITUIO
(curHAaJIBI 0 TOTOBHOCTH W HEITOJIAIKE)
IIPH BKJITFOYEHUN KOMITBIOTEPA.

N3yuats nHpopmanmio

0 XapaKTEPUCTUKAX KOMIBIOTEPA.
HccnenoBaTh UCTOPUIO PA3BUTHS
KOMITBIOTEPOB ¥ TIPOrPAMMHOTO
oOecrieueHus, COBPEMEHHbBIC TCHIACHITUN
pPa3BUTHSI KOMITBIOTEPOB

U CyIIEPKOMITBIOTEPOB.

OO6cyxaaTh MpaBUiia TEXHUKU
0€30MMacHOCTH U TIPaBUI pabOThI

Ha KOMIIBIOTEPE.
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[TapannenbHble BEIYUCICHUS.
[lepcoHAIbHBIN KOMIIBIOTED.
IIpoueccop 1 ero xapakTepUCTUKU
(TakTOBas 4ACTOTA, PA3PSATHOCTH).
OnepaTuBHAs NaMATh.
JlonroBpemeHHas namsTh. Y CTpOMCTBa
BBOZIa U BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (OMepaTUBHAS MaMSITh
KOMIIBIOTEPA, KECTKUU

Y TBEPAOTEIbHBIN JUCK, TOCTOSTHHAS
namsTh cMapT(oHa) U CKOPOCTh
JIOCTyNa JJIs1 Pa3JIMYHBIX BUIOB
Hocurenei. TexHuka 6€30MacHOCTH
U TIpaBmIIa paboThl HA KOMIIBIOTEPE

Ipaxkmuueckue pabomor':
1. Bxmouenue komnvromepa u noayueHue
UHGOpMayuu o e2o XxapaKmepucmuKax

1.2 | IIporpamMmbl ¥ JaHHBIE

[IporpammHoe obecnieueHue
komibrorepa. [Ipukmannoe
mporpaMMHoOe 00ecCTIeueHHUE.
CucremMHOE TporpaMMHOE
obecneuenue. CucreMbl
nporpamMmmupoBanus. [IpaBoBas oxpana
porpaMM U JIaHHbIX. becriaTHbie

U YCIIOBHO-OECIIJIaTHBIE MPOTPaMMBI.
CBoOogHOE MpOrpaMMHOE
obecrnieueHue.

®daiinbl ¥ manku (KaTajaoru).

PackpbIBaTh CMBICIT N3y4aE€MbIX TTOHATHH.
N3yuyars BONPOCHI ITPaBOBOM OXPAHBI
MpOrpaMM U TaHHBIX.

OnpenensaTs TPorpaMMHbBIE CPEJICTBA,
HEO0OXOAUMBIE ISl OCYIIECTBIICHUS
WH(OPMaLIMOHHBIX ITPOLIECCOB

MIpY PEUICHUH 3a/1a4.

OrnpenensaTbs OCHOBHBIE XapaKTEPUCTUKHU
ONEPAlMOHHON CUCTEMBI.

OnepupoBaTh KOMIIBIOTEPHBIMU
MH(pOpPMaLIMOHHBIMU O0BEKTaAMU

! Tlpepnaraemerit B mporpamme mo MHGOPMATHKE MEPEUEHb TPAKTHYECKUX PAbOT HOCUT PEKOMEH/IATENBHBIN XapaKTep.

22



DenepanbHas pabouas mporpamma | Madopmatrka. 7-9 kinaccer (6a30BbIiA yPOBEHB)

[TpuHIMIIBI TOCTpOEHUS (HAUTOBBIX
cucteMm. [lomHoe nms daitna (manku).
[Tyt K (aiiny (manke). Pabora

Cc (haitlaMu ¥ KaTaJloraMu CpeJiICTBaMU
OIEpaIMOHHON CUCTEMBI: CO3aHHE,
KOIMPOBaHUE, NTEpEMEIICHHE,
neperMMEeHOBaHNE U yAalleHne (ailioB
W TarnokK (katajaoron). Tumsl ¢aios.
CoiictBa (aitnoB. XapakTepHble
pa3mepsl (PailyioB pa3InIHBIX TUIIOB
(cTpaHMIIa TEKCTA, IIEKTPOHHAsI KHUTA,
dbotorpadusi, 3auch NECHU,
BUJICOKJIMI, TTOJTHOMETPAXKHBINA (PUITEM).
ApxuBanus gaHHbIX. VMcnons3oBaHue
IIPOrpaMM-apXuBaToOpoB. DalJIOBBIN
menexep. [louck ¢aitnos cpeacTBamu
ONEPALMOHHOU CUCTEMBI.
KoMIbroTepHBIe BUPYCHI U IPYTHE
BpEIOHOCHBIE MporpamMmel. [Iporpammel
JUTSI 3aIIUTHI OT BUPYCOB

B HaIJIAIHO-TpauueCcKoM UHTEpPerce.
BrInonHSITh OCHOBHBIE Ollepaliuu

¢ daiiamMu U manKaMmH.

OnenuBatp pazMmepsl (Haitsios,
MIOJITOTOBJIEHHBIX C UCIOJIE30BAHUEM
Pa3IMYHBIX YCTPOUCTB BBOA
uHdopmau (KI1aBUaTyphl, CKaHepa,
MukpodoHa, porokamepsl,
BUJICOKAMEDBI).

Hcnonb30BaTh MpOTrpaMMbI-apXHUBATOPBI.
Ocy1miecTBIATh 3alUTy HHGOPMAITUU

OT KOMITBIOTEPHBIX BUPYCOB C TTOMOIIBIO
AHTUBUPYCHBIX MPOTPaMM.
[InanupoBaTh U co3AaBaTh JUYHOE
uH(OPMAIIMOHHOE TTPOCTPAHCTBO.
Ilpaxkmuueckue padomuwi:

1. Bvinonnenue 0CHOBHbIX Onepayull

¢ atinamu u nankamu.

2. CpaeneHue pazmepos meKcmosbix,
epagureckux, 38yK08ulxX U 8U0eoDaiiios.
3. Uzyuenue snemenmos unmepgetica
UCNOIL3YEMOU ONePaYUOHHOU CUCTNEMDL.
4. Hcnonvzoeanue npospammoi-
apxusamopa.

5. 3awuma ungpopmayuu

OmM KOMNBIOMEPHBIX UPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3. | KomnerorepHsie cetn 2 OObeIMHEHHE KOMIIBIOTEPOB B CETh. PackppiBaTh CMBICT N3y4aeMbIX OHSITHN.
Cetp HUnrtepner. Beb-cTpanuna, OcymiecTBIsATh MOUCK UHPOPMALIUH
BeO-cailT. CTpyKTypa aipecoB 110 KIIFOUEBBIM CJIIOBAM
BeO-pecypcoB. bpayszep. [lonckoBsie U TI0 U300PaKEHHUIO.
cuctemsl. [lonck undopmaruu [TpoBepsATh 1OCTOBEPHOCTH UH(OPMALIHH,
10 KJIFOYEBBIM CIIOBAM HaliieHHOM B ceTu MIHTEepHeT.
U 110 n300pakeHn1o. J1ocToBepHOCTD BoccranaBnuBath anpec BeO- pecypca
uH(pOpMaIH, MOITY4EHHOM U3 UMeroIuxcs (pparMeHToB.
u3 MutepHera. OCy1ecTBIATh B3aUMOIEUCTBUE
CoBpeMeHHbBIE CEPBUCH MHTEPHET- IIOCPEICTBOM JIEKTPOHHOU MOYTHI,
KOMMYHHKAIIAN. BUICO-KOH(EPEHII-CBS3H.
CereBoil 3THKET, 0a30BbIE HOPMBI N3y4aTh ceTeBOM ITUKET.
UH(OPMAIIMOHHOM 3TUKH U ITpaBa HccnenoBathk cTpareruu 0€300acHOro
npu padote B Mutepuere. Ctpateruu noseneHus B lurepHere.
6e3omacHoro noseeHusi B Iurepuere | Ilpakmuueckue pabomul:
1. Ilouck ungpopmayuu no Kiroyesvim
C108aM U NO U300PAANCEHUIO.
2. Hcnonv3zo6anue cepgucoe unmeprem-
KOMMYHUKAYUU
Htoro no pazneny 8

Paszneun 2. Teopernueckue oCHOBbI HH(GPOPMATHKH

2.1

Nudopmarus u
MH(OpMaIIMOHHbIE
IIPOLIECCHI

2

HNudopmarus — 0OAHO U3 OCHOBHBIX
IIOHSATUM COBPEMEHHOU HAYKHU.
HNudopmanus kak cBeeHus,
IpeJHa3HAYCHHBIE JIJIs1 BOCIIPUSTHS
YeJIOBEKOM, U MH(OpMaIus KaKk
JTaHHbIE, KOTOPbIE MOT'YT OBIThH

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITUM.
OueHuBaTh HHPOPMALIUIO C MO3UIUU €€
CBOMCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MIOJIHOTA U JIp. ).

N3ydaTh BO3MOXHOCTb OMUCAHUS
HEMPEPHIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHON
CUCTEMOM.

JIMCKpPETHOCTh JaHHBIX. BO3MOXXHOCTH
OIHMCaHUSI HEMPEPHIBHBIX OOBEKTOB

U TIPOLIECCOB C TOMOIIBIO TUCKPETHBIX
JTAHHBIX.

HNudopmalimonHbie Tpouecchl —
MPOLIECCHI, CBSI3aHHBIE C XPAHEHUEM,
peoOpa3oBaHUEM U TIepenadeii JaHHBIX

C TIOMOIIIBIO TUCKPETHBIX JaHHBIX.
Boinensts nHbGOpMaIMOHHYIO
COCTaBJISIFOIIYIO ITPOLIECCOB

B OMOJIOTUYECKUX, TEXHUUECKUX

U COIMAITLHBIX CUCTEMAaX.

OrneHnBaTh YMCIIOBHIC TAPAMETPBI
WH(pOPMALIMOHHBIX TTPOLIECCOB (00BEM
aMsITH, HEOOXOIUMOM JIJIsl XpaHEHUs
nH(dOpMAIH; CKOPOCTh TIEpeIadn

2.2

[IpencraBnenue
uHopmanuu

CumBon. AndaBut. MOIIHOCTH
andasurta. PazHooOpa3ue s3bIKOB

u andaButoB. EcTecTBEHHbIC U
dbopmanbHbIC SI3bIKU. AJI(PAaBUT TEKCTOB
Ha PYCCKOM $I3bIKE. J[BOMUHBIN
andasut. KomraecTBo BCEBO3MOKHBIX
cJ10B (KOJIOBBIX KOMOHWHAITH)
(UKCHUPOBAaHHOM JUIMHBI B JBOUYHOM
andasure. [IpeodbpazoBanue m000T0
andasuta Kk 1BomuHOMY. KonnuectBo
Pa3IMYHbBIX CJIOB (PUKCUPOBAHHOM
JUTMHBI B aJi(paBUTE ONpPeIeTICHHOM
MotHocTy. KogupoBanue CHMBOJIOB
OJTHOTO aJi(haBUTA C TIOMOIILIO KOJOBBIX
CJIOB B ApyroM ajipaBute, KojoBast
Tabauia, 1eKOJUpOBaHUE.

JBonunsbli kox. [IpencraBnenue
JTAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpeiBaTh CMBICT N3ydaeMbIX TTOHSITHH.
[TpuBOAWTH IPUMEPHI KOTUPOBAHUS

C UCTIOJTb30BAaHUEM Pa3IMYHBIX
asi(paBUTOB, BCTPEUAIONINXCS B )KU3HHU.
KoaupoBaTs 1 1eKoAMpOBaTH COOOIICHUS
10 U3BECTHBIM TPaBUJIaM KOJTUPOBAHMSI.
OnpenensaTh KOIMUYECTBO PA3TUIHBIX
CHUMBOJIOB, KOTOPbIE€ MOTYT OBITh
3aKOJIUPOBAHBI C TIOMOIIBIO TBOUYHOTO
Ko/a (PUKCHUPOBAaHHOMN JJTMHBI
(pa3psLIHOCTH).

OnpenensaTs pa3psiAHOCTh JBOMYHOTO
KO/1a, HEOOXOAMMOTO JJIs1 KOAUPOBAHUS
BCEX CUMBOJIOB a(paBuTa 3aJaHHON
MOIITHOCTH.

[TomcunTHIBATH KOMMYECTBO TEKCTOB
JAHHOW JIJTMHBI B TAHHOM aji(aBUTE.
OnepupoBaTh €AMHUIIAMU U3MEPECHUS
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B JIBOMYHOM aj(aBuTe.
NudopMaimoHHbI 00BEM JIaHHBIX.
but — MuUHUMaNbHAS €AUHUIIA
KOJIMYEeCTBa HH(POPMAITUN — IBOUYHBIN
pa3psn. EnuHUIBI H3MepeHUs
WH(pOPMALIMOHHOTO 00hEMa JIaHHBIX.
burt, 6aiT, Kniob6alT, Merabamr,

rurabait. CKopocTh nepeadu JaHHBIX.

EauHuIbl CKOPOCTH Nepeaady JaHHBIX.
KoanpoBanue TekcToB. PaBHOMEPHBIH
kox. HepaBHoMepHsbi kon. Konnposka
ASCIIL BocbMHOHUTHBIE KOTUPOBKH.
[Tonsitue o kogupoBkax UNICODE.
JlekoupoBanre COOOIIECHMI

C UCIIOJIb30BAHUEM PABHOMEPHOTO

Y HEpaBHOMEPHOI'O KOJA.
HNudopmaiimonHbiii 00beM TEKCTa.
Hckaxenue nuupopmanuu npu
nepenaye. OO111ee MpeacTaBlieHre

0 HU(PPOBOM IPECTABICHUN
ayJIMOBU3YaIbHBIX U JIPYTUX
HETMPEPHIBHBIX JIAHHBIX.

Komuposanue nera. L{BeToBbie
mozenu. Monens RGB. I'myOuna
konupoBanus. [lamutpa. PactpoBoe

Y BEKTOPHOE IIPECTABIICHUE
n3oopaxeHuit. [lukcens. Onenka

KoJm4ecTBa uHpopmaruu (6ut, 6aiT,
KIJIO0ANT, MerabaiT, rurabair)

¥ CKOPOCTH TIepe/iauy JaHHBIX.
KoaupoBats 1 1eKOaupOBaTh TEKCTOBYIO
UH()OPMAITHIO C UCTIOJIE30BAaHUEM
KOJIOBBIX TaOJIHII.

Beruncnars unopmannoHHbId 00beM
TEKCTa B 3aIaHHON KOJIMPOBKE.
OnenuBatrh HHPOPMALMOHHBINA 00BEM
rpaudecKuX JaHHBIX ISl pACTPOBOTO
U300pakeHU.

Onpenensats 00beM NaMATH,
HEOOXOIUMBIH JJI MPEACTABICHUS

U XpaHEHUs 3ByKOBOTO (aiina.
Ilpaxkmuueckue padomuwi:

1. Onpeoenenue ko0a cumeoa 6 pazHvix
KOOUPOBKAX 8 MEKCMOBOM NPoyeccope.
2. Onpeodenenue Kkooa ysema 6 naiumpe
RGB 6 epagpuueckom pedaxmope.

3. Coxpanenue pacmposozo
epaguueckoeo uzobpaxcenuss 8 pasHvix
Gopmamax.

4. 3anuce 38yK08blx (haiinos

C PA3UYHBIM KAYeCMEOM 38VUAHUS
(271yOUHOU KOOUPOBAHUSL U YACOMOTL
ouckpemu3zayuu)

26



DenepanbHas pabouas mporpamma | Madopmatrka. 7-9 kinaccer (6a30BbIiA yPOBEHB)

UH(}OpPMAIIMOHHOTO 00BEMA
rpauIecKuX JaHHBIX I pAaCTPOBOTO
n3o0paxenus. KonupoBanue 3Byka.
Pa3psigHOCTh M 4acTOTa 3aIHCH.
KonnuecTBO KaHAJIOB 3aIlMCH.

O1eHKa KOJMYECTBEHHBIX TTapaMeTPoB,
CBSI3aHHBIX C MPEACTABICHUEM

1 XpaHEHHEM 3BYKOBBIX (haiiJioB

Hroro no pazneny

11

Paznen 3. UndopMannoHHbIe TEXHOJIOTHH

3.1

TexcToBBIE JAOKYMCHTBI

6

TekcToBbIE TOKYMEHTHI U X
CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuIa,
a03al1, CTpoka, CIIOBO, CHMBOJI).
TekCTOBBIN MPOLIECCOP — UHCTPYMEHT
CO3/IaHHUs, peJaKTUPOBAHUS

u opmatupoBanus TekctoB. [IpaBuia
HaOopa TekcTa. PegaktupoBanue
Tekcta. CoiicTBa cuMBOJIOB. LlIpudr.
Tune! mpudToB (pyoseHbIE,

C 3aC€YKaMHU, MOHOILIUPUHHBIE).
[Tonmy)upHOE U KypCUBHOE HAYEPTAHHUE.
CaoiicTBa a03a1leB: rpaHUIlbI, a03aIlHbIN
OTCTYI, HHTEPBaJl, BRIpABHUBAHUE.
[TapameTtpsl crpannnbl. Ctunesoe
dopmatupoBanue. CTpyKTypupOBaHuE
uH(OpMAIINH C TTOMOIIBIO CITUCKOB

U Ta0au1. MHOTOYpOBHEBBIE CITHUCKH.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITUM.
AHQIA3UPOBATh MOJIb30BATENbCKUM
uHTEpPEic MPUMEHIEMOT0
IPOrPaMMHOT0 CPEACTBA B padoTe

C TEKCTOBBIMH JIOKYMEHTaMH.
OnpenensaTs yCJIOBUSI M1 BOBMOXXHOCTHU
MIPUMEHEHHUS TPOTPAaMMHOTO CPEJICTBa
JUUISL PEILICHUS TUTIOBBIX 3a71a4 B paboTe

C TEKCTOBBIMH JIOKYMEHTAMH.

BrisBriaTe ob61iee u pa3nuyaus B pa3HbIX
MPOrpaMMHBIX TPOJYKTaX,
MpeHA3HAYCHHBIX ISl PELICHUS OJTHOTO
KJlacca 3a7a4 B paboTe C TEKCTOBBIMU
JIOKYMEHTaMH.

CoznaBaTh ¥ peIaKTUPOBATh TEKCTOBBIE
JIOKYMEHTBI ITOCPEICTBOM
KBIM(PUIIMPOBAHHOTO KJIABHATYPHOTO
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JloOaBieHne TabIHI] B TEKCTOBBIC
JTOKyMEeHTHI. BcTaBka n3o0pakeHuit
B TEKCTOBBIE TOKYMEHThI. OOTekaHue
n300pakeHu TeKcToM. BrimroueHnue
B TEKCTOBBIM JIOKYMEHT AUArpaMM,
dbopmyI1, HymMepalu CTpaHuil,
KOJIOHTUTYJIOB, CCBUIOK U APYTUX

aneMmeHToB. [IpoBepka npaBonucanus.

PaccranoBka nepeHocoB.

["'osmocoBoii BBOJ TEKCTA.

OnTruueckoe pacro3HaBaHUE TEKCTA.
KommbrotepHsliii nepeBo.
Hcnonb3oBanue cepBucoB HTepHETE
J1s1 00pabOTKM TEKCTa

MIMChMa C UCITOJIb30BAaHNEM 0a30BBIX
CPEJICTB TEKCTOBBIX PEaKTOPOB.
dopmaTUPOBATh TEKCTOBBIC TOKYMEHTHI
(ycTaHaBIMBaTh MapamMeTpbl CTPAHUIIBI
JTOKyMEHTa; (opMaTUPOBATh CHMBOJIBI
1 a03aIlbl; BCTABJIATH KOJIOHTUTYJIBI K
HOMEpa CTPaHMI).

BcraBnars B 1okyMeHT (popmyIibl,
TaOIUIBI, U300paKeHUs, OPOPMIIATH
CITUCKH.

Hcnonb30BaTh CCHUIKH M IIUTHPOBAHUE
WCTOYHUKOB MPHU CO3TAaHUH Ha MX OCHOBE
COOCTBEHHBIX HH(GOPMAIIMOHHBIX
O00BEKTOB.

Hcnonb30BaTh MHTEIIEKTYaIbHBIC
BO3MO>XHOCTH COBPEMEHHBIX CHCTEM
00pabOTKU TEKCTOB.

Ilpakmuueckue pabomot:

1. Co30anue HebOIbUWUX MEKCOBLIX
OOKYMEHMO8 NOCPeOCmMBOM
KEAIUDUYUPOBAHHO20 KNABUAMYPHO2O
RUCLMA C UCNOIb308AHUEM DA308bIX
cpeocme meKcmosvix pedaKmopos.

2. Dopmamuposanue mexcmosvlx
O0OKYMEHmMO8 (YCMAaHO8KA Napamempos
Ccmpanuybl O0OKYMeHma,
Gopmamuposanue cumeonos u abzayes;
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BCMABKA KOJOHMUMYIO8 U HOMEPOB
cmpaHuy,).

3. Bcmaska 6 ookymenm gpopmyn,
maoauy, uzoopasicerull, ohopmieHue
CNUCKOB.

4. Coz0anue nHebonbuUX MeKCcmoBblx
OOKYMEHMO8 C YUMAMAamu U CCbLIKAMU
HA yumupyembvie UCMOYHUKU

3.2

Komnbrorepnas
rpadguka

3HAKOMCTBO C rpapuuecKuMu
penakropaMu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpaduyeckux
IpUMUATHBOB. Oriepanuu
peAaKTUPOBAHUS TpaPUUECKUX
O0OBEKTOB, B TOM YHCJIE [U(POBBIX
dboTorpaduii: u3BMeHeHUe pa3mepa,
o0Ope3ka, MOBOPOT, OTpaKeHHE, paboTa
c obmacTsaMu (BBIJEICHHE,
KOITMPOBAaHUE, 3aJIUBKA I[BETOM),
KOPPEKL s 1IBETA, IPKOCTH

U KOHTpAacTHOCTH. BekTopHas rpaduxa.

Co3naHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEACTBAMHU TEKCTOBOTO
npoIieccopa Wik IPYruX MporpaMm
(npunoxenuii). Jlobapnenue
BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI

PackpbiBaTh CMBICH U3y4aeMbIX MOHSITH.
AHanM3upoBaTh MOJb30BATEIbCKUI
uHTEpPeiic MPUMEHIEeMOro
IPOrpaMMHOI0 CPEACTBA B paboTe

C KOMITBIOTEPHOI rpauKOu.
OmnpenensiTs yCIOBHs U BO3MOXHOCTH
IPUMEHEHUS TPOrPaMMHOTO CPE/ICTBA
JUTS peIIeHUs] TUTIOBBIX 3a71a4 B paboTe

C KOMIIBIOTEPHOI TpaduKOH.

BrisBrats ob1iee u pa3iauyaus B pa3HbIX
IPOrpaMMHBIX MPOAYKTaX,
IpeIHa3HAYCHHbIX JIJISl PEIIEHUS OJTHOTO
KJ1acca 3a7a4 B paboTe ¢ KOMIIbIOTEPHOM
rpaduKoHu.

Co3pnaBarh U peaKTUPOBATH
M300pakeHUsI C TOMOIIBIO
UHCTPYMEHTOB PacTPOBOTO
rpauueckoro peaakTopa.

Co3znaBaTh U pe1aKTUPOBATH
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M300pakeHUs C TOMOIIIBIO
UHCTPYMEHTOB BEKTOPHOT'O
rpaduueckoro peaakTopa.
J100aBsiTh BEKTOPHBIE PUCYHKU

B JIOKYMEHTBHI.

Ilpakmuueckue pabomot:

1. Co3z0anue u/unu pedaxmuposatue
u300padicenuss, 8 Mom 4ucie yugphpoeuvix
gdomoepadghuii, ¢ nomowwio
UHCMPYMEHMO8 PACMPOBO2O0
epaguueckoeo pedakmopa.

2. Cozoanue u pedaxmupoganue
U300padicenust ¢ NOMOUBIO
UHCMPYMEHMO8 8EKIMOPHO20
epaguueckoeo peoakmopa

3.3

MynbTUMEIUITHBIE
Mpe3EHTaluU

[ToaroroBka MyJIbTUMEIUMHBIX
npeseHranuii. Crnaiin. Jlo6aBineHue
Ha cJaiij TeKCcTa U M300payKCHHIA.
Pabora ¢ HECKOIBKHUMHU Cl1aii1aMu.
JlobaBrieHne Ha clan
ayIMOBU3YyaJIbHbBIX JaHHBIX.
Anumanus. ['unepccpuiku

PackpbiBaTh CMBICII H3y4aeMbIX ITOHSITUH.
AHaJIM3UPOBATh MOJIH30BATENbCKUM
uHTEpPEiC MPUMEHIEMOTO
IPOrpaMMHOI0 CPEACTBa B padoTe

C MYJIbTUMEIUMHBIMY NPE3ECHTALUSIMU.
Onpenenars ycJIOBUASI U BO3MOXHOCTH
MIPUMEHEHUS IPOTPAMMHOT0 CPEJICTBA
JUUISL PEILICHUS TUTIOBBIX 3a71a4 B paboTe

C MYJIbTUMENUUHBIMU MPE3CHTALIUSAMMU.
BrisiBasTh 00111€€ M pa3nuuus B pa3HbIX
MPOrPAMMHBIX MTPOAYKTAX,
MPEAHA3HAYCHHBIX I PELICHUS OJTHOTO
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KJlacca 3aj7a4 B paboTe

C MYJbTUMETUUHBIMU TTPE3CHTAIIUSMH.
Co3znaBaTh Mpe3eHTAllUN, UCTIONb3YS
TOTOBBIE 11a0JIOHBI.

Ilpakmuueckue padbomoi:

1. Co3z0anue npezenmayuu

C 2UNEPCCLLIKAMU HA OCHOBE 20MOBbIX

waba10H08
Htoro no pazneny 13
PeszepBHOE BpeMms 2
OBHIEE KOJIMYECTBO 34
YACOB 11O ITPOI'PAMME
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8 KJIACC
HanmenoBanue
No KonuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM [IporpammHOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. TeopeTruueckue oc

HOBbI HH(pOPMATUKH

1.1

CucreMbl CUUCIIEHUSI

6

Hemo3uimoHHbie ¥ MO3UIIMOHHBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcHoBanue. Pazpepnyras ¢popma
3anucu yucia. IlepeBos B A€CATUYHYIO
CHUCTEMY YMCEJ, 3alIMCAaHHBIX B APYTUX
cucTeMax cuuciieHus. PuMmckas
cucTeMa cuucieHus. J[BonyHas
cucreMa cuuciienus. [lepeBos menbrx
yucen B npeaenax ot 0 no 1024

B JIBOUYHYIO CHCTEMY CUHCIICHMUSI.
BocsMepuuHas cucteMa CUuciaeHuUs.
ITepeBoa uucen U3 BOCbMEPUUHOM
CUCTEMBI B JIBOUYHYIO U JIECATUUHYIO
CHUCTEMBI U 00PATHO.
[IlecTHanaTepuyHas cucrema
cuucnenus. [lepeBon uncen

U3 IIECTHAAIIATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCBMEPUYHYIO

U JIECATUYHYIO CUCTEMBI U 00paTHO.
Apudmernyeckne onepamnuu

B JIBOMYHOMN CHCTEME CUHMCIICHUS

PackpbIBaTh CMBICIT H3y4aeMBbIX IMOHSITUM.
BrisiBASATE paznuuue B MO3UIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS.
BrisaBnaTh o6111€€e 1 pa3inuuus B pa3HbIX
MO3UILIMOHHBIX CUCTEMAX CUUCIICHUS.
3anuceiBath HeOOmbIme (0T 0 10 1024)
L[EJIBIE YMCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX
CHUCTEMaxX CUUCIICHUS (IBOUYHOM,
BOCBMEPUYHOM, IIECTHAIIIATEPUYHON ).
CpaBHMBATH LIEJIbIC YKCTIA, 3aIIUCAHHBIC

B JIBOMYHOM, BOCbMEPUYHOU

Y [IECTHAAUATEPUIHON CUCTEMAX
CUHCIICHUSL.

BrInonHATH onepanyu CioXeHus

Y YMHOXEHUS HaJl HEOOIbIIMMU
JBOMYHBIMHU YU CIIAMU
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1.2 | DnemeHTsI 6 Jlornueckue BBICKA3bIBaHMS. PackppiBaTh CMBICT N3y4aeMbIX OHSITHH.
MaTeMaTU4eCKOn Jlornueckue 3HaY€HUs BBICKA3bIBAaHUN. | AHAIM3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHbBIE BBICKA3bIBAHUM.

BbICKa3bIBaHMs. Jlornyeckue onepauuu: | Micronb30BaTh JIOTMYECKUE ONIEPALIAH.
«» (KOHBIOHKIIUS, JIOTHYECKOE Crtpoutb TaOAMUIBI UICTUHHOCTHU
YMHOXEHUE), «ATIN» (IU3bIOHKIINS, JUIS1 IOTUYECKUX BBIPAXKEHUM.
JIOTUYECKOE CIIOKEHNUE), BprauciiaTh HICTUHHOCTHOE 3HAUYCHUE
«HEe» (JOrMYecKoe OTPULIAHUE). JIOTUYECKOT'0 BBIPAKECHUS.
IIpuopHTeT JIOrM4ECKUX OnepaLni. 3HaKOMHUTHCS C IOTUMYECKUMHU OCHOBAMH
OnpeneneHne ICTUHHOCTH COCTaBHOTO | KOMIIBIOTEpA
BBICKA3bIBAHMS, €CIIM U3BECTHBI
3HAYEHUS NCTUHHOCTH BXOISAIINAX
B HETI'0 DJIEMEHTApHBIX BBICKA3bIBAHUM.
Jlornueckue Boipaxkenus. [Ipasuna
3aIMCH JIOTUYECKUX BBIPAKECHUM.
[TocTpoenue TabauI HCTUHHOCTH
JIOTUYECKUX BBIPAKECHUIN
Jlornueckue s1eMEHTHI. 3HAKOMCTBO
C JIOTUYECKMUMU OCHOBAMHU KOMIIBIOTEPA

Htoro no pazneny 12

Pasznea 2. AlropurmMbl 4 NIpOrpaMMHUpP OBaHHe

2.1

HUcnomanrenu
Y AJITOPUTMBI.
AJITOPUTMUYECKHE
KOHCTPYKIIUU

10

[lonsatne anroputma. Mcnonaurenn
ANTOPUTMOB. AJITOPUTM Kak IUIaH
YIIPABJICHUS UCIIOJIHUTEIIEM.

CsoiictBa anropurma. CrocoOsl 3anucu
aropuT™Ma (CJIOBECHBIH, B BUJIE
OJIOK-CXEMBI, TPOrpaMma).

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHSITUM.
AHaIA3UPOBATh MPEIIArAEMBbIE
MOCJIEI0BATEIbHOCTH KOMaH]

HA IPEAMET HUTMYUS Y HUX TaKHUX
CBOWCTB aJIrTOPUTMa, KaK JTUCKPETHOCTb,
JIETEPMUHUPOBAHHOCTD, IOHATHOCTb,
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AJITOPUTMHUYECKHE KOHCTPYKIWH.
KoHcTpykuus «cienoBaHue.
JIunelinblid anroput™. OrpaHUYE€HHOCTD
JIMHENHBIX AT OPUTMOB:
HEBO3MOKHOCTH MPETYCMOTPETh
3aBUCUMOCTD IOCIIENOBATEIBbHOCTH
BBIIIOJIHSIEMBIX IEUCTBUH OT UCXOJIHBIX
naHHbIX. KOHCTpYKIUS «BETBICHUEY:
MOJTHASL U HETIOTHAST ()OPMBI.
BrinosiHeHrE 1 HEBBITIOJTHEHUE
ycioBUS (MCTUHHOCTD U JIOAKHOCTh
BbICKa3bIBaHUs). [IpocThie U coCcTaBHbBIC
ycioBHs. KOHCTpYKIIHS «IIOBTOPEHUS»:
LUKJIBI C 33IaHHBIM YUCJIOM
[IOBTOPEHUH, C YCIOBUEM BBITIOJIHEHUS,
C IepeMeHHOoM 1ukia. Pa3paborka

U1t POPMATbHOTO UCTIOTHUTEIS
aNropuT™Ma, MPUBOIAIIETO

K TpeOyeMoMYy pe3yJbTaTy

P KOHKPETHBIX UCXOJIHBIX JAHHBIX.
Pa3paboTka HECIOKHBIX aJTOPUTMOB

C UCITOJIb30BAHUEM LIUKJIOB

Y BETBIICHUM ISl YIIPABJICHUS
(bopMaJIbHBIMU UCTIOTHUTESIMU,
TakuMu kak Po6ot, Uepenarika,
UeprexxHuk. BrinonHenne anropuTMoB
BPYYHYIO U HA KOMITBIOTEPE.

pE3YJIbTaTUBHOCTh, MACCOBOCTb.
OmnpenensaTs Mo 0JOK-CXeMe,

JUTS PEIIEHUS] KaKOM 3a7aun
IIPEAHA3HAYECH JaHHbBIA AIITOPUTM.
AHanu3upoBaTh U3MEHEHHUE 3HAYEHUM
BEJIMYMH TPH MOMIArOBOM BBINOJIHEHUH
aIropuTM™Ma.

OmnpenensaTh 0 BBIOPAHHOMY METOY
pELICHHS 3a/1a4M, KaKhe
ANTOPUTMUYECKUE KOHCTPYKIIUUA MOTYT
BOWTHU B AJITOPUTM.

CpaBHUBATh pa3IMYHbIC aJTOPUTMBI
peLICHUs OJHOM 3a7auM.

Co3znaBaTh, BBIIOJHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
QITOPUTMBI C UCIIOJIb30BAHUEM
LIUKJIOB Y BETBIICHUH JIJIs1 YIIPABIICHUS
UCIIOJTHUTEISIMU, TAKUMHU Kak PoOoT,
Yepenamka, YepTexHUK.

HcrionHATh TOTOBBIE AITOPUTMBI

[P KOHKPETHBIX UCXOIHBIX

JTAHHBIX.

Ctpouthb AJ1s1 UCTIOTHUTEIIS
apu(pMETUUECKUX ACHUCTBUM IEMOUKHU
KOMaH/I, TaroIInX TpeOyeMbii
pe3yJIbTAT MPYU KOHKPETHBIX UCXOIHBIX
JAHHBIX.
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CHHTAKCUYECKHE U JIOTHUYECKUE
ook, OTKa3bl

Ilpaxkmuueckue padomui:

1. Coz0anue u evinonmenue

HA KOMNbIOMepe HeCl0NHCHbIX
an2OpUMMO8 ¢ UCNOIb30BAHUEM YUKTIOB
u eemeieHull OISl YnpaeieHus
ucnonHumenamu, maxumu kax Pooom,
Yepenawxa, Yepmeorcrux.

2. Ilpeobpa3zosanue aneopumma u3z 00HoOU
gopmul 3anucu 8 opyeyro.

3. Pazpabomka ons gpopmanvrozo
UCNOJHUMENS AN20PUMMA, NPUBOOSAULESO
K mpebyemomy pe3yibmanty

NPU KOHKPEMHBIX UCXOOHBIX OAHHBIX.

4. « Pyunoe» ucnoanenue 2comoguix
an2opummo8 npu KOHKPEMmHbIX UCXOOHbIX
OaHHbIX

2.2

S3BIK
MIPOrpaMMHUPOBAHHUS

A3bik nporpammupoBanus (Python,
C++, Ilackansw, Java, C#, I1IkoabHBIH
Anroputmuueckuii S3pik). Cucrema
IPOrpaMMHPOBAHUS: PEIAKTOP TEKCTa
IpOrpaMm, TPaHCIATOP, OTIATUHUK.
[lepemenHasi: TUII, UMsI, 3HAUCHHUE.
[lenbie, BEIECTBEHHBIE U CUMBOJIbHBIC

nepemMeHHsbie. OnepaTop NpUCBauBaHUS.

ApudmMeTnyeckne BbIpaKEHUS
Y MIOPSIAOK MX BbIUMCIEeHUs. Onepannn
C LEJIBIMU YUCIIAMU: LIEIIOYUCIIEHHOE

PackpbIBaTh CMBICIT H3y4aE€MBbIX IMOHSITUM.
OnpeaensTs o Oporpamme,

TSl PELLICHUS] KaKOM 3a/1a4d OHa
IpeaHa3HAYCHA.

Crtpoutb apupmMeTudecKkue, CTpOKOBBIE,
JIOTUYECKUE BBIPAXKEHUS U BBIUUCIATHh UX
3HAYEHUS.

[IporpaMmMupoBaTh TMHENHBIE
ITOPUTMBI, IPEANOJIATAKOIINAE
BBIYHUCIICHUE apU(DMETHUECKUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKCHUMU.
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JICJICHNUE, OCTATOK OT JICJICHUSI.
BerBnenus. CocTaBHbIE YCIOBUS
(3amuCh JOTUYECKUX BBIPAKECHUHN

Ha U3y4aeMOM SI3bIKE
nporpamMmupoBanus ). Haxoxenue
MHUHHMYMa ¥ MaKCUMyMa M3 JIBYX, TPEX
U 4eTbIpex uucell. Pemenue
KBaJIpaTHOTO YpaBHEHUSI, UMEIOIIET0
BEIECTBEHHbIE KOpHU. [[nanoroBas
OTJIa/IKa TIPOT'PAMM: TIOIIAr0BOE
BBHITIOJTHEHUE, TIPOCMOTP 3HAUYCHUMA
BEJIMYHH, OTJIaIOYHBINA BBIBOJI, BBIOOD
TOUYKH ocTaHoBa. L{ukiI ¢ ycrnoBueMm.
Anroputm EBknnaa st HaXOxKACHUS
HanOONBIIEro O0IIEro ICIUTENS IBYX
HaTypaJbHBIX yucen. Pa3ouenue
3alCH HATYPAJILHOTO YHCIIa

B MO3UIIMOHHON CHUCTEME

C OCHOBAHHUEM, MEHBIIINM HJIM PaBHBIM
10, Ha otnenbHbIC TUGPHL. Lk

C IEPEMEHHOM. AJITOPUTMBI ITPOBEPKHU
JIEITMMOCTH OJTHOTO IIEJIOT0 YhCia

Ha Jpyroe, IpOBEPKU HATYPAITLHOTO
yucia Ha mpoctoTy.O6paboTka
CUMBOJIbHBIX TaHHBIX. CUMBOJIbHBIC
(CTpOKOBBIE) TTEPEMEHHEIE.
[TocumBosbHAsT 0O6pabOTKA CTPOK.

PaszpabaTeiBaTh IpOrpaMmel,
coJieprKalliie oneparop (oneparophbl)
BETBJICHUS, B TOM YHCIIC

C UCTIOJIb30BAHUEM JIOTHUECKHUX
OIepaLnu.

Pa3pabaTbiBaTh IpOrpaMmBbl,
coziepkalue oneparop (onepaTopsl)
UKJIA.

BpInonHATE 1MANOroByr0 OTIAAKY
IPOTPaMM.

Ilpakmuueckue pabomol:

1. Ilpoepammuposanue nuneunvlx
aAn2opummos, npeonoiazauux
8bIUUCTEHUE APUPMEMULECKUX

U JI02UHECKUX BbIPANCEHUL HA U3YYAEMOM
A3bIKE NPOSPAMMUPOBAHUSL (0OHOM

u3 nepeuns: Python, C++, Ilackany,
Java, C#, [lIkonvHviti Aneopummudeckuti
A3biK).

2. Paspabomka npozpamm, cooepaircaujux
onepamop (onepamopwi) 6emeneHus,

HA U3Y4AeMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblule NePeYHsI.

3. Paspabomka npocpamm, codepaicauux
onepamop (onepamopbul) Yuxia,

HA U3Y4AEMOM A3bIKE NPOCPAMMUPOBAHUS
U3 NPUBEOEHHO20 8blule NepeyHs
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[Tomcuer 4acTOTHI MOSBICHUS] CHMBOJIA
B cTpoke. BcTpoenubie pyHKIMU
TUTsE 00pabOTKHU CTPOK

2.3 | AHanu3 anropuTMOB 2 Onpenenenne BO3MOXKHBIX pe3yIbTaTOB | PacKpbIBaTh CMBICI U3y4a€MBbIX MOHATHIA.
paboThI anTOpUTMAa IIPU TAHHOM AHaJIU3UPOBATh TOTOBBIE AJITOPUTMBI
MHOKECTBE BXOJIHBIX JaHHBIX, Y TIPOrpaMMbl
OTpe/IETICHUE BO3MOXKHBIX BXOHBIX
JAHHBIX, TPUBOSALIUX K JAHHOMY
pe3ynbTary

Htoro no pazneny 21

PezepBHOE Bpems 1

OBHIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME
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9 KJIACC
HanmenoBanue
No KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxxanue
n/m 4acoB o0y4arommxcs

y4eOHOI0 ImpeIMeTa

Paznen 1. {udpoBasi rpaMOTHOCTD

1.1

I'moGainbHast ceThb
WNuTepHeT u crparerun
0e30I1acHOr o
MOBEJICHUS B HEH

3

['mo6anwhas cets UnTepner. IP-ampeca
y3710B. CeTeBoe XpaHEHUE JTAHHBIX.
MeToabl MHAMBUAYAILHOT O

Y KOJUIEKTUBHOT'O pa3MEILeHHs] HOBOU
uHpopmaruu B Mutepuere. bonpime
JaHHbIE (MIHTEPHET-IaHHBIE,

B YaCTHOCTHU JAHHBIE COLIMATBHBIX
cereil). [lonsiTue 06 nHGOpMaMOHHON
0€30MacHOCTU. YTPO3bI
UH(}OpMAaIIMOHHON 0€30MacHOCTH

npu padboTe B IN100AIbHON CETH

Y METObI TPOTUBOJACHCTBUS UM.
[IpaBuna Oe3onacHoi
ayTeHTH(PHUKAUHU. 3aluTa JTIHON
uHpopmaiuu B HTepHere.
be3onacHsble cTpaTeruu noBeieHUs

B UHTepHere. [Ipenynpexnenue
BOBJICUCHUS B ICCTPYKTHBHEIC

U KpUMHUHAJIbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (KHOEpOyYITUHT, (PUILIHHT

u apyrue Gopmbl)

PackpbIBaTh CMBICIT H3y4aeMBbIX IMOHSITUM.
AHaIIM3UPOBaTh JOMEHHBIE UMEHA
KOMITBIOTEPOB U aJpeca JOKYMEHTOB

B NHTEpHETE.

OnpenensiTh MUHUMAJIBLHOE BpeEMs,
HeoOXoauMoe ISl TIepeiaud N3BECTHOTO
o0beMa JTaHHBIX [0 KaHATY CBA3U

C U3BECTHBIMU XapPaKTEPUCTUKAMH.
Pacrnio3HaBath moTEHIMATBHBIC YTPO3bI
U BpEeJHbIC BO3ICHCTBUS, CBSI3aHHbBIC

¢ uH(pOpPMaLIMOHHBIMHU

Y KOMMYHHUKAIIMOHHBIMU TEXHOJIOTUSIMU,
OIICHUBAThH MpeaiaraéMble MyTH UX
YCTPaHEHUS.

Ilpaxkmuueckue pabomeor:

1. Co30anue komniekcHolx
UHGDOPMAYUOHHBIX 0OBEKMO8 8 BUde BeD-
CMpaHuy, BKIYAIOWUX cpaguyecKue
00beKmol, ¢ UCNOIb306AHUEM
KOHCMPYKMOPOo8 (uabioHo8).

2. 3HAKOMCMBO C MeXaHUIMAaAMU
obecneuenus NPUBAMHOCMU
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u besonacHoul pabomul ¢ pecypcamu
cemu Hnumepnem, memooamu
aymenmuukayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 20CYCIY2

1.2

Pa6ota
B H(OpPMAITMOHHOM
IPOCTPAHCTBE

Bunbl nestenbHoctu B IHTEpHETE.
UHTEPHET-CEPBUCHL:
KOMMYHHUKAIIUOHHBIE CEPBUCHI
(mouTtoBas ciyx06a, BUIE0-KOH(PEepeHII-
CBSI3b U JIPyrue), CIPaBOUYHBIC CITYKOBI
(KapThl, pacliUCaHus U JIPyTrue),
MIOUCKOBBIE CITY>KOBI, CITY>KOBI
OOHOBJICHHSI IPOTPAMMHOTO
o0ecrieyeHus u Apyrue ciayKOsbl.
CepBuUCHI TOCYTAPCTBEHHBIX YCIIYT.
OO6sayHble XpaHWIUIIA TAHHBIX.
CpenctBa COBMECTHOU pa3pabOTKH
JIOKYMEHTOB (OHJIAH-O(UCHI).
[IporpammHoe obecrieueHne Kak BeO-
CEpBUC: OHJIATHOBBIE TEKCTOBBIE

U rpaduyueckre peaakTopbl, Cpebl
pa3paboTKH MpOrpaMm

PackppiBaTh CMBICT N3y4aeMbIX
TTOHSITHM.

[IpuBOAUTH PUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCs UCIOIb30BaTh
KOMMYHHUKAIIHOHHBIE CEPBHUCHI,
CIIPABOYHBIE Y TTOUCKOBBIE CITYXKOBI U JP.
OnpenensTh KOJIUYECTBO CTPAHUII,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aMpocaM C UCIOIb30BaHUEM
JIOTUYECKHUX OMEPaInu.

[IpuBOAUTH MPUMEPHI YCIIYT,
JIOCTYITHBIX HA CEPBUCAX
rOCYJapCTBEHHBIX YCIIYT.

[IpuBOAUTE NpUMEPHI OHJIAWHOBBIX
TEKCTOBBIX U IpaQUUECKUX peAaKkTOPOB,
cpell pa3paboTKU MPOrpamM.
Ilpakmuueckue padbomoi:

1. Touck unpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNONIb308AHUEM JIO2ULECKUX ONEePaAYUL.
2. Hcnonv3oseanue oHnatin-oghuca

07151 paspabomxu 0OKYMeHMO8

Hroro no pasneny
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Paszneua 2. Teopernueckue oCHOBbI HHGOPMATHKH

2.1

MonaenupoBanue
KaK METOJ] TO3HAHUS

8

Mogens. 3amaun, pernraemple

C TIOMOIIIBIO0 MOJICITUPOBAHUS.
Knaccudukarumm moneneil.
MarepuanbHble (HaTypHbIE)

1 uH(OPMAIIMOHHBIE MOJICTIH.
HenpepbiBHBIE 1 TUCKPETHBIE MOJICIIH.
Nmurtanmonnsie moaenu. Urposeie
Mozenu. OueHka aleKBaTHOCTA MOEINN
MOJICTTUPYEMOMY OOBEKTY U LIEJISIM
MojaenupoBanusi. TaOIu4HbIE MOJIEIH.
Tabnuua kak npeacTaBiIeHue
oTHoueHus. basbl nanubx. OTOOP

B Ta0JIUIIE CTPOK, YJIOBJIETBOPSIOMINX
3alaHHOMY ycioButo. ['pad. Bepiinna,
pedpo, myTh. OpUEeHTHPOBAHHBIC

¥ HEOpUEeHTHUpOoBaHHbIC Tpadsl. JlnHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa myTH MeXay BeplinHaMmu rpada.
[Touck onTUMaNbHOTO MyTH B Tpade.
HavanbHas BepinHa (MICTOUYHHK)

¥ KOHEUYHas BepIIrHa (CTOK)

B OPMEHTHUPOBAHHOM rpade.
Brraucienne konudecTBa myTei

B HAIIPABJICHHOM allMKJIMYECKOM Trpade.
Hepeso. Kopens, BepiuHa (y3en),
JmcT, pedbpo (myra) aepesa. Beicota

PackpbIBaTh CMBICIT N3y4a€MBbIX OHATHM.
Onpenensate BUJ MHOOPMAILIMOHHON
MOJIENT B 3aBUCUMOCTHU OT CTOSIIEH
3a/1a4u.

AHan3upoBaTh HHHOPMAIIMOHHEIE
Moenu (Tabmuirsl, rpaguKu,
JMarpaMMbl, CXeMbl U Jp.).
OcCyIecTBISATh CUCTEMHBIN aHAIN3
00BEKTa, BBIACIATH CPEN €T0 CBOMCTB
T€ CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3PCHHUSI TIeNIeH MOJICITUPOBAHMS.
OrneHnBaTh aIeKBaTHOCTh MOJICIA
MOJCITUPYEMOMY OOBEKTY U 1IEJISIM
MOJICITUPOBAHMUS.

CTpouTh U UHTEPIIPETUPOBATH
pa3nuuHble NHHOPMAIIMOHHBIE MOJISTTH
(TaGmuIlel, TUArpaMMBbl, Tpadbl, 1EpPeBoO,
CXEMbI, OJIOK-CXEMBI aJITOPUTMOB).
Hccnenosath ¢ MOMOIIBIO
MH(OPMAIIMOHHBIX MOJIeNIeld 00bEKTHI

B COOTBETCTBHUU C IMOCTABJICHHOM 3a/1aueil.
W3ygath 3Tansl KOMITBIOTEPHOTO
MOJICITUPOBAHMS.

PabGoTath ¢ rOTOBEIMU KOMITBIOTEPHBIMU
MOJICIIIMH U3 PA3INYHBIX TTPEIMETHBIX
obnacreil.
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nepesa. [Tonnepeso. [Ipumepst
UCIOJIb30BaHus JepeBbeB. [lepedop
BAPUAHTOB C IMOMOILBIO JIEPEBA.
[ToHsATHE MaTEMATUYECKON MOJIEIIH.
3agauu, peraemMple ¢ TOMOIIBIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOTO)
MozaenupoBanus. Otauyue
MaTEMaTUYECKON MOJIEN OT HATYPHOU
MOJIENIA U OT CJIIOBECHOTO
(JTUTEpaTypHOT0) ONUCAHUS 0OBEKTA.
Orarbl KOMIBIOTEPHOTO
MOJICTTMPOBAHMS: TOCTAHOBKA 3a]1a4H,
IIOCTPOEHUE MAaTEMaTUIECKON MOJIEIIH,
porpaMMHasi peann3anus,
TECTUPOBAHUE, ITPOBEACHUE
KOMIIBIOTEPHOI'O 3KCIIEPUMEHTA, aHAJINA3
€ro pe3yJibTaTOB, YTOYHEHUE MOJIEIN

Ilpakmuueckue pabomor:

1. Coz0anue oonomabauunou b6aszol
oannvix. Tlouck oannvix 6 2omosoi basze.
2. Paboma ¢ 2comoswbimu
KOMNbIOMEPHLIMU MOOeTIMU

U3 pA3IUYHBIX NPEeOMemHbIX 001acmell.

3. Ilpoepammuas peanuzayusi
NPOCMetnuux Mamemamuyeckux mooenetl

Hroro no pazneny

8

Pa3znen 3. AlropurmMsel M NIpOrpaMMHp OBaHuUe

3.1 | Pa3pabotka
AJITOPUTMOB
U TIpOrpaMm

6

Pa3Ouenue 3a1aun Ha MoA3adauH.
CocraBieHue alrOpuTMOB U TPOrPaMM
C UCIOJIb30BAaHUEM BETBIICHUH, ITUKJIOB
Y BCTIOMOTaTeIbHBIX aJITOPUTMOB

JUTS YIIPaBJICHUS UCTIOTHUTEIEM

Po6oT niu npyrumMu MCIOHUTEISIMU,
TakuMU Kak Yepenaika, YeprexHuk

U ApyruMu. TaOiMuyHbIE BETUYHUHBI

PackpbIBaTh CMBICIT H3y4aE€MbIX MOHSITUM.
PaspabateiBaTh mporpamMmel

IU1sl 00pabOTKM OTHOMEPHOIO MacCHBa
HEJIBIX YUCE.

OcymiecTBIsATh pa30UeHUE UCXOTHON
3aJlayy Ha M0J13a/1a4u.

PazpabaTsiBaTh IpOrpaMmBbi,
cozepxauue nognporpammy(bl).
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(maccuBbl). OJTHOMEPHBIE MACCHUBBI.
CocraBiieHHE U OTJIaJKa IPOrpamMm,
peaTM3yIOIIMUX TUTTOBBIE aAJITOPUTMBI
00pabOTKHU OTHOMEPHBIX YUCIOBBIX
MAaCCHBOB, Ha OJTHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, IlIkonbHBIN
ANTOPUTMHUYECKUN SI3BIK):
3aMoJHEHUE YUCIOBOI'0 MaccuBa
CJIy4allHBIMU YHCIIAMH, B COOTBETCTBUU
¢ ¢opMyIIO¥ WM IyTEeM BBOJIA YHICEI,
HaXO0XKJICHUE CYyMMBI 3JIEMEHTOB
MaCCHBA, JIMHEHHBIN MTOUCK 33JaHHOTO
3HAQ4YE€HUSI B MAaCCUBE, MOJCYET
AJIEMEHTOB MACCHBA,
YIIOBJIETBOPSIOLIUX 3aJAHHOMY
YCJIOBUIO, HAXOXKJICHUE
MHUHUMAJIBLHOTO (MaKCUMAJIbHOTO)
aneMeHnTa Mmaccua. COpTUPOBKa
MaccuBa. O0paboTKa MOTOKa JaHHBIX:
BBIYUCJICHUE KOJTUYECTBA, CYMMBI,
cpemHero apuhMeTHIecKoro,
MUHUMAJIBLHOTO U MaKCUMAJIbHOTO
3HAUCHUS FJIEMEHTOB
MOCJIE/I0BATENBHOCTH,
YIIOBJIETBOPSIOIINX 33JAHHOMY
YCIJIOBUIO

Ilpakmuueckue padomoi:

1. Cocmasnenue npoepamm

C UCNONL30BAHUEM BCHOMO2ANENbHBIX
aneopuUmMOo8 01 Ynpaeie sl
ucnoanumenamu, maxkumu kax Pobom,
Yepenawxa, Yepmeosrcrux.

2. Cocmasnenue u omiaoka npocpamm,
Dpeanusylouux munogvle ai2opummol
00pabOmMKU OOHOMEPHBIX YUCTIOBbIX
MAccugos, Ha OOHOM U3 A3bIKOS
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, [lxonvrnoviu
Aneopummuuecxkuii A3vik)
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3.2 | Yopasnenue 2 VYnpasnenue. Curnan. O0patHas cBa3b. | PacKpbIBaTh CMBICI U3y4aeMbIX TOHATHH.
[Tomyuenue curHanoB oT HU(POBBIX AHanu3npoBaTh OTHOILIECHUS B KUBOU
JATYMKOB (KacaHUsl, paCCTOSIHUS, CBETa, | MPUPOJE, TEXHUUECKUX U COLIMAIbHBIX
3ByKa U apyroro). [Tpumepsl (mkoma, ceMbs U Ap.) CUCTEMaX
MCIIOJIb30BaHUS IPUHIIMIIA OOPATHOMN C TIO3UIUH yIIpaBJICHUSI.
CBSI3U B CCTEMaX YIIPABJICHUS N3yuats npumepbl poOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPOMCTBAMU CUCTEM.
C IIOMOIIBIO JaTYMKOB, B TOM YHUCJIE Ilpakmuueckue pabomot:
B poboTorexuuke. [Ipumepst 1. 3naxomcmeo c yuebHou cpedou
pOOOTU3MPOBAHHBIX CHCTEM (CUCTEMA | pa3pabomKu npoepamm YnpasieHus
YIIPABJICHUS IBUKEHHEM OBUICYWUMUCS pOOOMaAMU
B TPAHCIIOPTHOM CHCTEME, CBAPOUHAS
JMHUS aBTO3aBO/A,
aBTOMAaTU3UPOBAHHOE YIIPABJICHHE
OTOIUICHHUS JI0Ma, aBTOHOMHAsl CHCTEMA
YIIPaBJIEHNS TPAHCIIOPTHBIM CPEJICTBOM
U JpyTye CUCTEMBI)

Hroro no pazaeny 8

Pasznen 4. UngopManinoHHbIE TEXHOJIOT UM

4.1 | DNEeKTpOHHBIE 10 [Tonstue 00 MEKTPOHHBIX TAOIUIIAX. PackpeiBaTh CMBICT N3y4aeMBbIX

TaOTUIIBI THUIIBI JAaHHBIX B STYENKAX IJIEKTPOHHOU | MOHATHM.

Tabnuubl. PenakrupoBanue AHanM3upoBaTh NOJb30BATEIBCKUI
U (hopMaTHpOBaHUE TAOJIHLI. UHTEpPEIC NPUMEHIEMOTrO
Berpoennsbie GyHKIIUM 17151 TIOUCKA IPOrPaMMHOI0 CpPENICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C JIEKTPOHHBIMU Ta0JIMIIAMU.
U CpEHET0 apu(PMETHUUECKOTO. OnpenensaTe ycIoBUs U BO3MOXHOCTH
CopTHpoBKa JaHHBIX B BBIACICHHOM PUMEHEHUS TPOrPAMMHOIO CPEACTBA
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nuarnasone. [locrpoenne nuarpamm JUTSl pEelIeHUs] TUTIOBBIX 3371a4 B paboTe
(rucTorpamma, Kpyropas guarpamma, C JIEKTPOHHBIMU Ta0JIMIIAMU.

TOue4Has 1uarpamma). Beibop Tuna BoIsBisTH 00111€€ U pa3anyuusl B pa3HbIX
nuarpammbl. [IpeobpazoBanue GopMysa | MpOrpaMMHBIX TPOAYKTaX,

npu KonupoBaHuu. OTHOCHTETHHAS, NpeIHa3HAYCHHBIX IS PEIIEHUS] OJTHOTO

aOCOJIIOTHAs U CMEIIIaHHAas ajpecanus. | Kiacca (pa3HbIX KJIAacCOB) 3a/1a4d B paboTe
VY coBHBIEC BEIYHUCICHUS B DJIEKTPOHHBIX | C DJIEKTPOHHBIMH TaOJIUIIAMHU.
tabmunax. CymmupoBaHue u noacuer | PemaktupoBaTh u popMaTupoBath

3HAYEHUH, OTBEUAIOIINX 33 JaHHOMY AIIEKTPOHHBIE TAOIUIIBI.

ycnoBuio. O6paboTka 60IbIINX AHanu3upoBaTh U BU3yaJU3UPOBAThH
Ha0OpOB MaHHBIX. YUCIIEHHOE JTAHHBIC B DJICKTPOHHBIX TaOJIHIIAX.
MO/JICITUPOBAHKE B DIICKTPOHHBIX BEITIONHATE B 3JICKTPOHHBIX Ta0JIMIAX
TabIumax pacyeTsl o BBOJUMBIM MOJIH30BATEIIEM

dbopMyiaM ¢ UCTIOJIb30BaHUEM
BCTPOCHHBIX (PYHKITUH.

OcymiecTBIsATh YUCICHHOE
MOJICITMPOBAHKE B MPOCTHIX 3a7a4ax

U3 Pa3IMYHBIX MPEIMETHBIX 001acTeH.
Ilpakmuueckue pabomot:

1. B800 oannvix u popmyn, ogpopmnenue
maoauybl.

2. Copmuposexa u ¢purempayus OaHHbIX
8 2JIeKIMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u epaghuxos
8 2JIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemosg no 6600UMbIM
nosiw306amenem Gopmynam
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C UCNONL30BAHUEM BCMPOEHHBIX
dyuKyul.

5. Obpabomxa 6obuux Habopos
OQHHBIX.

6. Yucnennoe mooenuposarue

8 JNIEKMPOHHBIX MAOIUYAX

4.2 | UnpopmanimoHHbIE 1 Ponb nHpOpMaInOHHBIX TEXHOIOTHIA PackppiBaTh CMBICT N3y4ae€MbIX OHSITHUN.
TEXHOJIOTUU B Pa3BUTHM SKOHOMMKHU MUpa, CTpaHbl, | OOCyx1aTh posib HH()OPMALIMOHHBIX
B COBPEMEHHOM pernona. OTKpbITble 00pa30BaTENbHBIE | TEXHOJIOIMHM B COBPEMEHHOM MUpE.
ob1iecTBe pecypcesl. [Ipodeccun, csizaHHbIe OOcyx1aTh 3HaUEHHUE OTKPBITHIX
¢ UH(POPMATUKOH 00pa30BaTEIbHBIX PECYPCOB
¥ MH()OPMALIMOHHBIMU TEXHOJOTUSIMH: | U BO3MOKHOCTU UX MCHOJIb30BAHHUS.
BeO-NIM3aliHEpP, IPOTrPAMMHUCT, AHanu3upoBaTh HU(POBbIE HABBIKH,
pa3paboTYMK MOOMIIbHBIX MPUJIOKEHUHN, | KOTOPBIMU JAOLKEH 00J1a/1aTh BBIITYCKHUK
TECTUPOBILUK, APXUTEKTOP IIKOJIBI.
MIPOrPaMMHOT0 00ECTICUeHHS, N3yuats npodeccuu, cBI3aHHBIC
CHELUAIIMCT 110 aHAJIU3Y JaHHBIX, ¢ UHpOpMaTUKON U MH(GOPMAITMOHHBIMHU
CUCTEMHBIA aIMUHUCTPATOP TEXHOJIOTUSIMHU.

Ilpakmuueckue padbomoi:
1. Coz0anue npezenmayuu
o npogheccusix, cesazannvix ¢ UKT

Htoro no pazneny 11
Pe3epBHOE Bpems 1

OBHIEE KOJIMYECTBO 34
YACOB IIO ITPOT'PAMME

45




denepasphas pabouas mporpamma | MudopmaTrka. 7-9 kimaccel (0a30Bblil YPOBEHBD)

INIEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEFOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OBPA3OBATEJIBLHOM MPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA U OJIEMEHTOB COAEP/ KAHUSA

IO TH®OPMATHUKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OILEHKH KayecTBa OO0pa3oBaHUs
UCIIONb3YeTCs MepeueHb (KoAu(MUKATOp) paclpeeeHHbIX MO KjaccaM IMPOBEPsSeMbIX
TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbLHON IMPOrpPaMMBI
OCHOBHOTO 00IIIero 00pa3oBaHus U JIEMEHTOB COJIEP)KaHMs TI0 HHPOpMaATHKE.

7 KIIACC

IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NporpaMMmabl

Kon [IpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOIO o0pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMUs
pe3yabTara

1 [To Teme «IludpoBas rpaMOTHOCTH

1.1 [losicHAT Ha mOpuUMepax CMBICI MOHATUH  «uHMOpPMaLUs»,
«uH(POPMAIMOHHBIM  TIpoliece»,  «oOpaboTka  mHGbOpPMAIUNY,
«xpaHeHue nHhOpMaINKY, «IIepeaada HHPOpMaIum»

1.2 [IpuBOANTE IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPAHEHUS U TIEPENAUH
uH(OpMaIH, CPAaBHUBATh UX KOJIMYECTBEHHBIEC XapaKTEPUCTUKU

1.3 [Tonmydarh W HCHOIB30BaTh WH(OpPMAIIMI0O O XapaKTEPUCTHKAX
MIEPCOHATHLHOTO KOMITBIOTEPA U €TI0 OCHOBHBIX 3JIEMEHTaXx (ITpoIieccop,
oTiepaTUBHAs MaMsITh, IOJITOBPEMEHHAS MMaMsTh, YCTPONCTBA BBOJA —
BBIBO/1A)

14 CoOTHOCHUTH XApPAKTCPUCTHUKU KOMIIBIOTCpA € 3aJa4aMi, PCIIaCMbIMU
C €r0 IIOMOIbIO

1.5 OpueHTUPOBaThCSA B UEPAPXUUYECKON CTPYKType (hailjIoBON CHCTEMBI
(3anuchIBaTh MOMHOE UM4 (haiina (karanora), myTh K daiity (kaTanory)
0 HMEIOIIEMYCSl ONHCAHHIO (PAaNIOBOM CTPYKTYpPhl HEKOTOPOTO
MH(OPMAILIMIOHHOTO HOCUTEJIA )

1.6 PaGorare ¢ (aitoBoii cucTeMON TMEPCOHAIBLHOTO KOMIIBIOTEPA
C MCTIONB30BaHUEM rpaduieckoro narepdeiica: coznaBars (KOMMPOBATH,
niepeMeIiaTh, NEPEUMEHOBBIBATh, YAASITh W aApPXUBUPOBATH (hailiibl
Y KaTaJIOTH, UCTIOJIb30BaTh AHTUBUPYCHYIO ITPOTPAMMY)
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1.7

Uckaty undopmanuio B MHTepHeTe (B TOM 4YHUCIE MO KIIOUYEBBIM
cJIoBaM, MO H300paKEHUIO), KPUTUYECKU OTHOCUTHCS K HAMJICHHOM
uH(pOpMaIK, OCO3HaBaTh OMACHOCTh JUIsl JIMYHOCTH U OOIIECTBa
pacnpoCcTpaHeHuss BPEAOHOCHOM uHGOpMAIUM, B TOM YHUCIE
AKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHUMAaTh CTPYKTYpPY aIpecoB BeO-peCcypcoB

1.9

Hcnonb3oBaTh COBPCMCHHBIC CCPBUCHI I/IHTepHeT-KOMMYHI/IKaLII/Iﬁ

1.10

Cobmonath TpeOoBaHUs 0Oe30MacHOM SKCILTyaTallud TEXHUYECKUX
CpeACTB MH(OPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTHM,
co0JII01aTh CETEBOI ATUKET, 0a30Bble HOPMBI HHPOPMALIMOHHON 3TUKH
U TpaBa mpu paboTe ¢ NPUIOKEHUSMHU Ha JIOOBIX YCTpOWCTBax
u B UHrepuere, BbIOMpaTh Oe30MacHbIE CTPATETWU MOBEICHHUS
B CETH

1.11

HpPIM@HSITB MCTOJbI HpO(i)I/IJIaKTI/IKI/I HCTAaTUBHOI'O BJIMAHHUA CPCIACTB
HH(bOpMaHI/IOHHI)IX N KOMMYHHKAIIUOHHBIX TE€XHOJIOTMH Ha 300pPOBLC
ITIOJIB30BAaTCIIA

IIo Teme ((TGOpeTI/ILIeCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1

KoaupoBaTs 1 neKoAMpOBaTH COOOIICHUS IO 3aJaHHBIM ITPaBUIIAM,
JEMOHCTPUPOBATh MMOHUMAHNWE OCHOBHBIX MPHHITUIIOB KOIUPOBAHMSI
uH(dOpMAaIUY Pa3TMYHON MTPUPOIBI (TEKCTOBOM, TpaduuecKkoil, ayiuo-)

2.2

CpaBHUBAaTh JUJIMHBI COOOIIEHMM, 3aMUMCAaHHBIX B  Pa3IMYHBIX
andasuTax, OepupoBaTh CAMHUIIAMU U3MEPEHHS MH(POPMAITMOHHOTO
o0beMa U CKOPOCTH Mepeaaun JaHHbBIX

2.3

OneHuBaTh M CpaBHHUBATh pa3Mepbl TEKCTOBBIX, TpadUUIECKUX,
3BYKOBBIX (paiiJioB 1 BHAeO(]ailioB

[To Teme «MHpopMaImOHHBIE TEXHOTOTUM

3.1

[IpencraBmare  pe3ynbTaTbl  CBOEHM  ACATEIIBHOCTH B BHUJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX TTPE3ECHTAINN

IIpoBepsiemble 3J1IEMEHTHI CONEPKAHMS

Kon [IpoBepsieMbI AJIEMEHT COAECPKAHUS
1 [udpoBas rpaMOTHOCTH
1.1 KommbproTep — yHHBEpCaabHOE BHIYMCIUTEILHOE YCTPOUCTBO, paboTaroiiee

IO IIporpaMme. Turnbl KOMIIBIOTCPOB: IICPCOHAJIBHBIC KOMIIBIOTCPEI,
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BCTPOCHHBIE KOMITBIOTEPHI, CYNEPKOMIBIOTEphl. MOOUIIBHBIE YCTpPOICTBA.
TexHuka 6€30MacHOCTH U IIpaBuja padOThl HA KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa M MX HaszHaudeHue. [Ipomeccop.
OneparuBHas W JOITOBPEMEHHAs MAMSATh. Y CTPOKCTBA BBOJAA W BBIBOAA.
CeHcopHBII ~ BBOJ, JaTYMKM  MOOWJIBHBIX  YCTPOMCTB,  CpEACTBa
OMOMETPUYECKON ayTeHTU(UKAIIUU

1.3

Hctropust pa3BUTHA KOMIBIOTEPOB W IPOTPaMMHOr0O  0OOecreyeHUs.
[lokonennss  kommbroTepoB.  COBpPEMEHHBIE  TEHACHUUHM  pPa3BUTHUA
koMibtoTepoB.  Cymnepkomnbiotepbl.  [lapannenbHble  BBIYHMCICHUS.
Ilepconanbhblil komnbroTep. Ilpomeccop u ero xapakTepuCTUKH (TakToBast
4acToTa, pa3psAHOCTh). OmnepaTuBHAs naMATh. J[onroBpeMeHHasl MaMsTh.
YcrpoiictBa BBoAa U BbIBOAA. OOBEM XpaHMMBIX JAHHBIX (ONEpaTHBHAs
NaMATh KOMITBIOTEPA, JKECTKUH JUCK M TBEPAOTENbHBIA HAKOIUTENb,
MOCTOSTHHASI TAMSTh CMapT(OHA) U CKOPOCTh TOCTYIA JAJISl pa3InIHBIX BUIOB
HOCHUTEIIEH

1.4

[IporpammHoe obecriedeHre KoMmmbioTepa. llpukimagHoe mporpaMmmHOe
ob0ecrieuenne. CucteMHoe mporpaMmmHoe  obecrnedeHue. CHUCTEMBI
nporpamMmmupoBanus. [IpaBoBast oxpaHa mporpamMM U TaHHBIX. becraTHbie 1
yCIIOBHO-0O€ecIliaTHbIe mporpaMMbl. CBOOOIHOE MpOrpaMMHOE 00ecTieueHne

1.5

@aitnel n  manku  (karanorw). Tumsl  QaitnoB. CpoiicTBa  (aiiioB.
XapakTepHble pa3Mepbl (ailioB pa3iMYHbIX THIOB (CTpaHHIA TEKCTa,
ANIEKTpOHHAsT  KHWTa, (Qororpadusi, 3amuch TMECHU,  BUJCOKIIHII,
MTOJIHOMETPAXKHBIN (HUITHM)

1.6

[Tpununel noctpoenust ¢ainoBbix cucteM. [lonmHoe mms ¢aiina (manku,
karanora). [1yts x (daiiny (manke, karanory)

1.7

daiinoBelii MeHemkep. Pabora c¢ dailmamMmu U mankamu (KaTajoramu):
CO3[laHUE, KONMUPOBAaHUE, MEpEeMEIeHUE, TNEPEUMEHOBAaHUE W yHallCHUE
¢aitnoB u mamnok (karanoros). [louck ¢aitnoB cpeacTBaMu onepanoHHON
CHCTEMBI

1.8

ApXI/IBaHI/ISI JaHHBIX. Hcnons3oBanue IIporpaMm-apXmuBaTopoB

1.9

KoMnbroTepHbIE BUPYCHI U APYTHE BPEIOHOCHBIE MPOrpaMmel. [IporpaMmel
JUISL 3aIUATHI OT BUPYCOB

1.10

O0benunenne komnbsloTepoB B ceTh. Cetb UHTepHeT. Beb-cTpanuiia, Beo-
cait. CTpykrypa agapecoB BeO-pecypcoB. bpaysep. IlonckoBbie CHCTEMBI.
[Touck wHbOpMaUM TO KIOYEBBIM CJIOBaM H© TI0 HM300paKEHUIO.
JloctoBepHOCTh MH(pOpPMAIUH, TTOTydeHHON 3 MHTEepHEeTa

1.11

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMM YHUKALIUI
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1.12

CereBoii 3THKET, 0a30Bble HOPMBbI HH(OPMALIMOHHOW STUKU W IIpaBa
npu pabore B ceru HWHrepHer. Crparerun O0€30MaCHOTO MOBEACHHS
B lHTEepHeTe

Teopernueckue 0CHOBBI HHYOPMATHKU

2.1

Nudopmarsi — OIHO U3 OCHOBHBIX TIOHSTUHA COBPEMEHHON HayKH.
Nudopmaruss kak CcBelNeHUsA, TMpeAHa3HAYEHHBIE NI BOCHPUSITHS
YeJIOBEKOM, U MH(OpMAIUs KaK JaHHBIE, KOTOPhIE MOTYT OBITh 00pabOTaHBI
ABTOMAaTU3UPOBAHHOM CUCTEMOU

2.2

JIucKpeTHOCTh aHHBIX. BO3MOXXHOCTB ONMUCAaHUSI HEMPEPBIBHBIX OOBEKTOB
U TPOLECCOB C TMOMOUIbI0 JTUCKPETHBIX JaHHBIX. HHopmarmonHsie
IpOLIECChl — TIPOLIECCHI, CBSI3aHHBIE C XPAaHEHUEM, IPeoOpa3OBaAHUEM
U niepeayeil JaHHbIX

2.3

CumBon. Andasutr. MomHocts andaButa. PazHooOpasue  S3BIKOB
u andaButoB. EcTecTBeHHbIE W (QOpMANbHBIC SA3bIKH. AJIPABUT TEKCTOB
Ha PYCCKOM si3bIke. JIBomuHbIN andaBut. KommuecTBO BCEBO3MOKHBIX CIIOB
(k0mOBBIX KOMOMHAIU) (DUKCUPOBAHHON JUIMHBI B JBOMYHOM alihaBUTE.
[TpeoOpazoBanue modoro andasura k JBOMUHOMY. KonnuecTBo pazinnuHbIX
CIIOB (PMKCUPOBAHHOM IJIMHBI B aipaBUTE OMpEACICHHON MOIITHOCTH

2.4

KonaupoBanue cumBOJIOB OfHOTO ajdaBUTa C TMOMOIIBIO KOJOBBIX CJIOB
B IpyroM ajdaBute, KojoBasi TabIuIa, JeKOAUPOBAHUE

2.5

JBonmuHblii KOa. IIpencraBiieHME JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B JIBONYHOM aJi(haBUTE

2.6

NudopmanmonHslii 00beM JaHHBIX. bHT — MUHHManbHas €IMHUIIA
KOoJIM4YecTBa MH(GOpMAIMU — ABOMYHBIN pa3psan. baiit, kunobaiit, merabaur,
rUrabamT

2.7

CkopocTh mnepenaud JaHHbIX. EJMHUIBI CKOPOCTM NEpefadyd JaHHBIX.
Hckaxxenune nHpopmanuu mpu rnepegade

2.8

KomupoBanue TtekcTtoB. PaBHOomepHbii Kkoa. HepaBHOMeEpHBIN — KOZ.
Komunposka ASCIL BocbmuOutHbie konupoBku. [loHsTHe 0 xoampoBKax
UNICODE. JlexoarpoBaHue COOOIIEHH ¢ UCIIOJIb30BAHUEM PAaBHOMEPHOTO
¥ HEpaBHOMEpHOro koaa. MHpopmManmoHHblil 00beM TEKCTa

2.9

OOmee npenacraBieHUE O UU(PPOBOM MPEACTABICHUH ayJIHOBH3YaTbHBIX
U JIpyTUX HENpephIBHBIX AaHHBIX. KomupoBanue nBera. L{BeToBbIe Momeny.
Mopnens RGB. I'nyOuna koguposanus. [lanutpa

2.10

PactpoBoe u BekTOpHOE MpenacTaBieHre u3oopaxkenui. [lukcens. Ouenka
uH(popMalMoHHOro o00bemMa TpadUyuecKuX JaHHBIX JUIsI PacTPOBOTO
M300pakeHus
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2.11

Komguposanue 3Byka. PaspsaHocTs M yacTora nuckpernsanuu. Konnuectso
KaHaoB 3anuch. OIleHKa KOJIMYECTBEHHBIX IapaAMETPOB, CBSA3aHHBIX
C MPEJCTaBICHUEM U XpPaHEHUEM 3BYKOBBIX (paiijIoB

HNudopmalimoHHbie TEXHOJIOTUU

3.1

TekcToBbIE TOKYMEHTHI U MX CTPYKTYpPHBIE DJIEMEHTHI (CTpaHuiia, ab3arl,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

TexkcToBBII mpomeccop — HWHCTPYMEHT CO3MIaHUS, PEAAKTUPOBAHUS
u popmatupoBanus TekcToB. [IpaBmna Habopa TekcTa

3.3

PenakrupoBanue tekcra. CpoiictBa cumBojoB. Llpudt. Tunsl mpudron
(pyOnenble, ¢ 3acedykamu, MOHOWIMpPUHHBIE). [lomyxupHOE M KypCHBHOE
HauepTanue. CBoiicTBa a03aleB: rpaHUIlbl, a03alHBI OTCTYI, WHTEpBa,
BbIpaBHUBaHUE. CTuiieBoe opMaTUpOBaHUE

34

CrpykTrypupoBaHue HHQOpPMALIMM C TIOMOIIBIO CIHCKOB W  TaOJIMII.
MmuoroypoBHeBbie criuckd. [lo0aBieHne TabauI B TEKCTOBBIE TOKYMEHTHI

3.5

BcraBka n3o0pakeHuil B TEKCTOBbIE JOKYMEHThI. OOTeKkaHne n300pakxeHui
TEKCTOM. BKiItoUeHne B TEKCTOBBIA JOKYMEHT AHarpamMm u (Gopmy

3.6

[lapameTpbl cTpaHuilbl, HymMeparusi cTpanuil. JloOaBieHHe B JIOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

3.7

[IpoBepka mpaBonmcanus. PaccraHoBka mepeHocoB. ['010coBoil BBOA
Tekcta. OnTuueckoe pacro3HaBaHHWE TeKcTa. KOMMBIOTEpHBIM TEpeBO/I.
Hcnonb3oBanue cepBrcoB cetu MHTEpHET M1t 00pabOTKU TEKCTa

3.8

3HaKOMCTBO ¢ TpaduueckumMu pemakropamu. PacTpoBble pHUCYHKH.
Hcnonb3oBanue rpaduueckux MPUMUTHBOB

3.9

Omneparuu  pelakTUPOBaHUS TpapUUECKHX OOBEKTOB, B TOM YHUCIIE
mudpoBeix  Qororpadwmii: M3MEHEHHUE pa3Mepa, o0Opes3ka, IOBOPOT,
oTpakeHme, paboTa ¢ oOmacTsMu (BBIAEICHHE, KOMUPOBAHUE, 3aJMBKA
I[BETOM ), KOPPEKITUS I[BETa, SPKOCTH U KOHTPACTHOCTH

3.10

Bektopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOECHHBIMU
CPEICTBAMH TEKCTOBOI'O IIPOLECCOPA WM APYTUX IPOrpaMM (MIPUIIOKEHUH ).
JloOaBnieHnEe BEKTOPHBIX PUCYHKOB B IOKYMEHTHI

3.11

[ToaroroBka MyapTUMEAUNHHBIX TTpe3eHTanuil. Cnaiia. J{obaBieHue Ha craiig
TEKCTa U u3o0paxeHuit. Pabora ¢ HECKOJIBKUMHU ClIaiilaMu

3.12

JlobaBnenue Ha craiJ — ayAUMOBU3YaJIbHBIX  JaHHBIX. AHUMAaIUS.
['unepccpuikn
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8 KUIIACC

IIpoBepsieMmble TPeOOBaHUA K Pe3yJIbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpaMMBbl

Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
MIPOBEPSIEMOT0 o0pazoBaTenbHOM MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yabTara

1 [To Teme «TeopeTnueckre OCHOBBI HH(POPMATUKI

1.1 [losicHAT, HA TpUMeEpax pa3auyus MEXAY MO3ULHOHHBIMU
Y HEMO3UIIMOHHBIMU CUCTEMAaMU CYUCIICHUSA

1.2 3anuceiBaTh UM CpaBHMBAThH 1eible yncia oT 0 1o 1024 B paznmyHbIX
MO3UIIMOHHBIX CHCTEMax CUMCIeHHs (C ocHoBaHusMu 2, 8, 16),
BBITIONHATH apu(METUIECKHUE ONIepaIiiy HaJl HUMU

1.3 PackpbiBaTh CMBICT TIOHATHUH  «BBICKA3bIBAHUE)», «JIOTHYECKAs
onepaunus», «JIOrH4eCKOe BbIPAKECHUE

1.4 3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS C  HCHOJb30BAHUEM
JTA3BIOHKIIMHA, KOHBIOHKIIUM W OTPHUIIAHUS, ONPEACNISITh UCTUHHOCTh
JIOTUYECKUX BBIPAKECHUN, €CIIA W3BECTHbI 3HAYCHUS HWCTUHHOCTH
BXOJISIIIIMX B HEro MEPEeMEHHBIX, CTPOUTH TaOJIUIbI HCTUHHOCTHU
JUIS1 IOTUYECKUX BBIPAKEHU M

2 [1o Teme «ANTOPUTMBI U TPOTPAMMUPOBAHUEY

2.1 PackppiBaTh  CMBICTT  TOHSTHH  «UCHOJHUTENB»,  «aJTOPUTM»,
«IporpaMMay», TIOHHMAash pa3HUIy MEXAYy VYIIOTPEOJICHHEM DTHX
TEPMHUHOB B OOBIJICHHON peur U B MH(POpMATHKE

2.2 OnuceiBaTh AITOPUTM PCHICHHA 3aJjadd pPa3JInYHbIMHU CHOCO6aMI/I,
B TOM 4YHCJIC B BUAC 0JI0K-CXEMBI

2.3 CocTaBnATh, BBIIOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIC
AITOPUTMBI C UCITOJIB30BAHUEM BETBICHUN U LIUKJIOB ISl YIIPABJICHUS
VICIIOJIHUTEIISIMU

2.4 Hcrnonp30BaTh KOHCTAHTBI M IIEPEMEHHBIE PA3JIMYHBIX THUIIOB

(III/ICJIOBBIX, JJOTHYCCKHUX, CI/IMBOJII)HBIX), da TaKXKXC COICpIKAIIUC HX
BBIPA’XCHUA, HCIIOJIb30BATH OIICPATOP IIPUCBAUBAHUSA

2.5 Hcnonb3oBaTh mpu pazpaboTKe MNpOrpaMM JIOTUYECKHE 3HAYCHMS,
OTIepaIiy U BBIPAKEHUS C HUMH

2.6 AHaIM3UPOBaTh  MPEMAJIOKEHHbIE aJITOPUTMBI, B TOM  YHCIE
OMpeIeNsATh, KAaKUE PE3yJIbTaThl BOBMOXKHBI ITPH 3aJJaHHOM MHOXECTBE
UCXOJHBIX 3HAUSHUU
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2.7

Co3maBaTh W OTJIAKHUBATh MPOTpaMMbl HAa OJHOM M3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, C#, IllkonbHbIi
AnropurMudeckuii SI3bIK), peanu3yroliie HECIOXKHBIE aJrOPUTMBbI
00pabOTKM  YHUCJIOBBIX JAHHBIX C  HCIOJb30BAHHEM  IIMKJIOB
Y BETBJICHUH, B TOM YHCIE PEATU3YIOLIUME IPOBEPKY JIECIUMOCTH
OJIHOTO IIEJIOr0 4YHMCJIa Ha JpYyroe, MPOBEPKY HATYpPaJbHOTO YHCIIA
Ha TIPOCTOTY, BhIAENEHUS (P U3 HATYPATLHOTO YHCIIa

IIpoBepsiemble 3JIEeMEHTHI CONEPKAHMS

Kon [IpoBepsieMbIi 2JIEMEHT COACPIKAHUS
1 Teopernueckue oCHOBBI HH(DOPMATHKU

1.1 Hemo3ummonuele W TMO3UIIMOHHBIE CHCTEMBI CUHMCICHHS. AJjdaBuT.
OcHoBanue. Paszpepnyras dopma 3anucu uyucna. IlepeBoq B JeCATHUHYIO
CHUCTEMY YMCEJ, 3alIMCAHHBIX B APYTUX CUCTEMAX CUUCIICHUS

1.2 PumMckas cuctemMa caucieHus

1.3 JIBonuHas cucrema cuucienus. [lepeBon uenbix yucen B mnpexaenax ot 0
no 1024 B pgBoMYHYyHO cHCTEMY cuuciaeHHs. BocbMepuyHas cucrema
cuucienus. IlepeBom uucen W3 BOCBMEPUYHOM CHUCTEMBI B JBOMYHYIO
U JIECATHYHYIO cHCTeMbl U o0OparHo. IllecTHaaunarepuyHas cucrema
cuucienus. [lepeBoj yncen u3 mecTHaANATEPUIHON CUCTEMBI B IBOUYHYIO,
BOCBMEPUYHYIO U JICCATUYHYIO CUCTEMBI U OOPATHO

1.4 ApudmMernueckue onepamnu B JBOUMYHON CUCTEME CUUCICHUS

1.5 Jlornyeckne BBICKa3bpIBaHMA. Jlormueckue 3HAUEHUSI BBICKA3bIBAHHUU.
DNeMeHTapHble W COCTaBHbIE BbICKa3biBaHUs. Jlormueckue omnepamuu:
«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXEHHE), <«WIn» (JAUIBIOHKIINS,
JIOTUYECKOE CIIOKEHHUE), «He» (Jlornyeckoe orpunanue). IIpuopurer
JOTUYECKUX  ONEpalrid. OnpeneneHue  UCTUHHOCTH  COCTaBHOTO
BBICKA3bIBAHUS MPU U3BECTHBIX 3HAUCHUSX MCTUHHOCTH BXOJSIIUX B HETO
AJIEMEHTAPHBIX BhICKa3blBaHUM

1.6 Jlornueckue BbIpakeHus. I[lpaBuna 3amucu  JIOTMYECKUX BBIPAKECHUIA.
[TocTpoenue TabIUIl ICTUHHOCTHU JIOTUYECKUX BBIPAYKEHUI

1.7 Jlornueckne 3JIeMEHTHI. 3HAKOMCTBO C  JIOTHYECKMMH  OCHOBAaMH
KOMITbIOTEpA

2 AJITOPUTMBI U IPOTPAMMUPOBAHUE
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2.1

[lonstue ajiropurMa. Hcnonnurtenu AJIrOPUTMOB. AHI‘OpHTM KaK IIJIaH
YIIpaBJICHUA UCITIOJIHUTCIIEM

2.2

CaoiictBa anroputMa. CrocoObl 3amucu anroputMa (CIOBECHBIN, B BHJE
OJIOK-CXEMBI, TPOrpaMma)

2.3

AJrOpUTMHYECKHUE KOHCTPYKIMU. KOHCTpYyKIUs «clieqoBanne». JIMHeHbIi
anroput™M. OTpaHUYEHHOCTh JIMHEWHBIX aQJITOPUTMOB: HEBO3MOMXHOCTh
MPEAYCMOTPETh  3aBUCHUMOCTH  IOCJIENOBATEIIBHOCTA  BBIIIOJHSAEMBIX
JIEMCTBUU OT UCXOJHBIX JAHHBIX

2.4

KoHcTpyknusi «BeTBJIeHHE»: TOJHAs W HemosHas ¢GopMbl. BeimomHeHue
Y HEBBINOJHEHUE YCJIOBUSL (MCTUHHOCTh M JIOXKHOCTH BBICKA3bIBAHUS).
IIpocThie U cOCTaBHBIE YCIIOBUS

2.5

KOHCTPYKI_[I/IH (IMOBTOPCHUCH. HHKJIBI C 3addHHBIM YHCIIOM HOBTOpeHHﬁ,
C YCJIOBHCM BBINIOJIHCHHA, C HCpCMCHHOﬁ OHUKJIa

2.6

Pazpabotka mns (opmManbHOrO HMCHOTHUTENS AJITOPUTMA, MPUBOJISIIETO
K TpeOyeMOoMYy pe3ynbTaTy MpY KOHKPETHBIX UCXOTHBIX TaHHBIX. Pa3spaboTka
HECJIOKHBIX aJITOPUTMOB C MCIOJB30BAHMEM IIMKJIOB W BETBICHUN IS
yrpaBjaeHUus (OPMaTbHBIMU HCIIOJHUTEISIMH. BBITIONHEHHE aJropuTMOB
BPYUYHYIO M Ha KomIbioTepe. CHHTAKCHYECKHE M JIOTUUECKHE OIIHOKH.
OTKa3bl

2.7

Azpik  mporpammupoBanus (Python, C++, Java, C#, IkonbHbIN
Anroput™mudeckui f3pik). CucteMa mporpaMMUpPOBaHHUS: PEIaKTOp TEKCTA
MporpamMm, TPaAHCISTOP, OTIAATUUK

2.8

[lepemenHas: tur, uMs, 3HadyeHue. Llenble, BEMECTBEHHBIE U CUMBOJIbHBIE
NEpEMEHHbIE

2.9

Oneparop npucBamBaHusi. Apu(DMETHUECKUE BBIPAXKEHUS U TMOPSAOK X
BblyucieHusa. Onepanuu ¢ UENbIMUA YUCIAMU: IEJIOYUCICHHOE JEICHUE,
OCTaTOK OT jesieHus. [IpoBepka 1e1MMOoCTH OJTHOTO LENIOTr0 YUCIIa Ha IPYroe

2.10

BerBnenus. CocraBHblE yCIOBHS (3allMCh JIOTUYECKUX BBIPAXKECHUN
Ha H3y4aeMOM s3bIKE NporpaMmupoBanus). HaxoxneHne MuHHMyMma
M MAaKCUMyMa W3 JBYX, TPEX M YETBIpEX 4YHCeEIN. PemeHue KBaapaTHOro
YPaBHEHHSI, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

I[I/IEUIOFOBEUI oTJIaaKa IIporpamMm: IIOIIAroBOC BBIIIOJIHCHHUE, IIPOCMOTP
3HAYCHUM BCJIMYHMH, OTJIaI[O‘lHBIfI BBIBOJ, BBI60p TOYKH OCTaHOBA

2.12

[Mukn ¢ ycnoBuem. Anroput™ EBkmmaa s HaxO0XAE€HHS HaWOOJBIIETO
obmiero pgenuTeNs JABYX HATypalbHbIX uuceld. PazOuenue 3amnmcu
HaTypaJIbHOIO YHUCJa B MO3ULUHUOHHOM CHCTEME C OCHOBAHWUEM, MEHBIINM
M paBHbIM 10, Ha oTIIEBHBIE HIUPPBI
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2.13 |Iuka ¢ nepeMeHHON. AJTOPUTMBI MPOBEPKH JEIMMOCTU OJIHOTO IIEJIOro
YHCIIa Ha Jpyroe, IpOBEPKU HATYPATLHOIO YUCIA HA TPOCTOTY

2.14 | O6paboTka CUMBOIBHBIX JaHHBIX. CHMBOJIBHBIEC (CTPOKOBBIC) MTEPEMEHHBIE.
[TocumBonbHast 00paboTka cTpok. [lojcuer 4acTOTHI MOSBIEHUS CHMBOJIA
B cTpoke. BeTpoenHble pyHKIuuM 11t 00pabOTKU CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX Pe3yJIbTaTOB padOTHl AITOPUTMA MPHU 3aJaHHOM

MHOKECTBE BXOJIHBIX JJAHHBIX, OIPEACICHUE BO3MOKHBIX BXO/IHBIX JTaHHBIX,
MPUBOISIIIUX K TAHHOMY PE3YJIbTaTy
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IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbLHOM

MpOrpaMmbl

Kon
MIPOBEPSEMOTO
pe3yibTara

[IpoBepsieMble TpeIMETHBIE PE3YJIHTaTHl OCBOSHUS OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs

1

ITo reme «udpoBasi rpaMOTHOCTH

1.1

Hcnonp30BaTh COBPEMEHHBIE HWHTCPHET-CEPBUCHI (B TOM YHCIIC
KOMMYHHMKAIIHOHHBIC CEPBHCHI, OOJauyHbIe XPAHWJIMINA JaHHBIX,
OHJIAWH-TIPOrPaMMBbI (TEKCTOBBIC U TpauUeCKUe PeIaKTOPbl, CPEIIbI
pa3paboTkn) B y4eOHON U TTOBCETHEBHON JEATEIHHOCTH

1.2

[IpyBonuTh  TpUMEPHl  HCHOJB30BAHUS  TeOMH(GOPMAIIMOHHBIX
CEPBHCOB, CEPBUCOB TOCYJIAPCTBEHHBIX YCIYT, 00pa30BaTeIbHbBIX
cepBrcoB MHTEepHETa B y4eOHOM U TTOBCETHEBHOM JIEATEITLHOCTH

1.3

Hcnonp30BaTh pas3iUyHbIE CPENCTBA 3alUTBl OT BPEJOHOCHOTO
IPOrpPaMMHOI0 obecrnieueHus, 3alUIIATh HEPCOHATIBHYIO
UH(OpPMALIMI0 OT HECAHKIMOHUPOBAHHOIO JIOCTyNa U  €ro
NOCNEeACTBUN (pa3riiallieHus, MOJMEHbI, yTpaTbl JAaHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIIOTUYECKUX M  COLHUATBHO-TICHXOJIOTHYECKUX
aCIEeKTOB MCMOJb30BaHUsl ceTh MHTepHeT (ceTeBas aHOHUMHOCTb,
U (poOBOY ClieNl, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTH
BpPEJIOHOCHOT'0 KOJ1a)

1.4

Pacrio3HaBaTh TOMBITKM W TPEAYNPEXKIaTh BOBJICUEHUE CeOs
U OKPY)KAIOIIMX B JECTPYKTUBHBIE M KPUMHUHAIbHbBIE ()OPMBI CETEBOM
AKTUBHOCTHU (B TOM 4HCIIe KUOEPOyJUIUHT, (PUILIKHT)

[To Teme «TeopeTrnyueckre OCHOBBI HUHPOPMATUKI)

2.1

PaCKpBIBaTL CMBICJI MMOHATHUI «MOACIIb», «MOACIIUPOBAHUCY,
OIIpCACIATb BHIBI MOI[CJ'ICﬁ, OLCHUBATL AACKBATHOCTH MOICIIN
MOICIIMPYEMOMY 06’I>CKTy " OCJIM MOACINPOBAHUA

2.2

Ucnonb3oBaTh rpadsl U AepeBbs 111 MOJICTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYPhI, HAXOJIUTh KpaTyaniuii myTh B rpade

ITo TeMe «ATOPUTMBI U IPOTPAMMUPOBAHHEY

3.1

Pa3buBaTh 3amaun Ha MojA3a/ayd, COCTABJIATH, BBIIOIHATH BPYUHYIO
M HAa KOMIBIOTEPE HECIOKHBIE AITOPUTMBI C HCHOJIb30BAHUEM
BETBJICHUH, LINKJIOB U BCIIOMOTaTEJIbHBIX aJITOPUTMOB ISl YIIPABJICHUS
VICTIOJTHUTEISIMA
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3.2

CocTaBiaTh M OTIAXHUBaTh NPOIPAMMBI, PEAIU3YIOLIUE THUIIOBBIC
AT OPUTMBI 00paboTKn YHCIIOBBIX MIOCJIEIOBATENBHOCTEN
WIM OJHOMEPHBIX YHCJIOBBIX MAacCUBOB (MIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMbl WM KOJMYECTBA JJIEMEHTOB C 3a/laHHBIMH
CBOMCTBaMHU) Ha OJTHOM U3 A3bIKOB nporpammupoBanus (Python, C++,
[Tackans, Java, C#, llIkonbHBII AITOPUTMUYECKUN S3BIK)

ITo reme «H(OpMaLIMIOHHBIE TEXHOTOTUN

4.1

Bribuparb cnocod mpencraBiieHHs JAHHBIX B COOTBETCTBHUHU
C MOCTaBJIEHHOW 3amauel (Tabmuubl, CXembl, TpaduKH, JTUarpaMMbl)
C UCHOJb30BAaHUEM COOTBETCTBYIOIMX IPOrPAMMHBIX CpPEJICTB
00pabOTKHU JTAHHBIX

4.2

Hcnonb3oBaTh SJEKTPOHHBIE TAOMUIBI JUisi 0OpabOTKH, aHalu3a
U BU3YyaIM3allMd YHUCJIOBBIX JAHHBIX, B TOM YHKCII€ C BBIJEICHUEM
quanazoHa TaONMIbl M YHOPSAOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB

4.3

Co3nmaBaTh M TPUMEHSATH B AJIEKTPOHHBIX TaOiuIax (OpMyIibl
JUISL pacdyeToB C UCIOJIb30BAHUEM BCTPOCHHBIX apUPMETHUECKUX
byHKIMH (CyMMHUpOBAaHHME U TMOACYET 3HAYCHUM, OTBEYAIOIINX
3aIaHHOMY  YCJIOBUIO,  CpelHee  apu(dMeTHYecKoe,  IMOUCK
MaKCHUMaJbHOTO M  MHHHMMAJBHOTO 3HA4YCHHUSA), aOCOIIOTHOM,
OTHOCUTEJIbHOU, CMEIIAaHHOW aJipecaiinu

4.4

Hcnonb3oBarh AIIEKTPOHHBIE TaOJIULIBI TUTS YUCJIEHHOT'O
MOJICTUPOBAHKMSA B TMPOCTHIX 3aJadax W3 pPa3HbIX MPEIMETHBIX
oOnacren

IIpoBepsieMble 3J1eMEHTHI COlePKAHNUS

Kon [TpoBepsieMblil 2JIEMEHT COAECPKAHUS
1 [u¢poBas rpaMOTHOCTH
1.1 ['nobaneHas cetb Mutepuet. IP-anpeca y3noB. CeTeBoe XpaHEHHE JaHHBIX.
Metonpl HMHAMBUAYAIBHOIO W  KOJUJIEKTUBHOTO pa3MEIICHUS HOBOM
uHpopmarmu B HWHTepHere. bonpmme naHHble (MHTEPHET-JAAHHBIE,
B YaCTHOCTHU JIJAHHBIE COLMATIBHBIX CETEH )
1.2 [Tonsatre 06 mHPOpMaMOHHONW 0€30MaCHOCTU. YTPO3bl UHGOPMAIMOHHOMN

0€30macHOCTH MpU padOTe B T100ATBHOM CETH U METO/bI MPOTUBOICUCTBUS
uM. [IpaBuna Ge3omacHoi ayTeHTHPUKAIMU. 3alUTa TMYHON HHDOPMAIIUU
B cetu UHrepHer. be3omacHele cTpareruu mnosencHus B cetu VHTEpHET.
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[TpenynpexneHne BOBICUYEHUS B JECTPYKTUBHBIE U KPUMUHAIbHBIE (DOPMBI
CETEBOM aKTUBHOCTH (KUOEpOYIITUHT, PUIIMHT U Apyrue (GopMbI)

1.3

Bunbl JEeATENbHOCTH B WuTepHere. HHTEpHET-CEPBUCHL:
KOMMYHUKAIIMOHHBIE CEPBUCHI (ITOYTOBAsSI CIIy»K0a, BUAECO-KOH(PEPEHII-CBA3b
U JIPYTHE), CIIPABOYHBIE CITYKOBbI (KapThl, pACHUCAHUS U JPYTUE), TOUCKOBBIE
CIIY>KOBI, CIyXObl OOHOBJIIEHHS MPOrPAMMHOrO OOECIeYeHUus MU Apyrue
ciyxObl. CepBUCHl TOCYIApPCTBEHHBIX yciayr. OOnayHble XpaHWIUINA
naHHbIX. CpecTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHJIAWH-0(QUCHI).
[IporpamMHOe obecrieueHue Kak BeO-CepBUC: OHJIAHHOBBIE TEKCTOBBIE
U TpapuuecKue pelakTopbl, Cpeabl pa3pabOTKH MPOrpaMm

Teopernueckue 0CHOBbI HH(DOPMATUKU

2.1

Mopnens. 3amauu, pemaeMble ¢ MOMOIbI0 MoJenrpoBanus. Kinaccudukanuu
Mozenel. MarepuanbHble (HaTypHble) U HUHQPOPMAIMOHHBIE MOJCIIH.
HenpepbiBHble U auckpeTHbie Moaenu. Mmutarmonnsie Mmoaenu. Urposbie
mogenu. OTeHKa COOTBETCTBHS MOJIEIH MOACIUPYEMOMY OOBEKTY H IEIISIM
MOJICTTUPOBAHUS

2.2

TabauuHBIC MOJICIIH. Ta6n1/1ua KaK IMPCACTAaBICHHUC OTHOIICHUA

2.3

bazpl ganHbpIX. OTOOp B TaONUIE CTPOK, YIOBIETBOPSIONIUX 3alaHHOMY
YCIIOBHIO

2.4

['pad. Bepmuna, pedbpo, myrb. OpreHTHPOBAHHBIE U HEOPUECHTHUPOBAHHBIC
rpadsr. Jlnmna (Bec) peOpa. BecoBas marpuiia rpada. JnmHa mytd MEexay
BepmmHamMu rpada. Ilouck ontumanpHoro mytu B Tpade. HaganpHas
BeplIMHA (MCTOYHUK) MU KOHEUHAas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Beiuncienne komudecTBa IMyTeH B HAIPABICHHOM aIlUKINYECKOM

rpade

2.5

JepeBo. Kopens, BepmmHa (y3en), auct, pedbpo (myra) aepeBa. Bwicorta
nepeBa. IlognepeBo. Ilpumepsl ucnosib3oBaHus JaepeBbeB. llepedop
BAPUAHTOB C MIOMOLIBIO JA€pEBa

2.6

[lonsaTe MaTeMaThueckol Mojenu. 3ajadyd, penlaeMbleé C MOMOIIbIO
MaTeMaTu4ecKoro (KOMIIBIOTEPHOTO) MOJICITUPOBAHMUSI. Otnuune
MaTeMaTU4YeCcKOM MOJENIM OT HaTypHOH MOJAEIM U OT CIOBECHOTO
(JIuTepaTypHOro) OonmucaHus 00beKTa

2.7

OTansl KOMIIBIOTCPHOI'O MOACIIMPOBAHUA: IIOCTAHOBKA 3a/1a4u, IIOCTPOCHUC
MaTeMaTU4YECKOMN MOACIH, IIpOorpaMMHasA pcCain3aluia, TCCTUPOBAHUC,
IMPOBCACHHUC KOMIIBIOTCPHOI'O JKCIICPHUMCHTA, aHAJIMW3 Cro pe3YyJIbTATOB,
YTOYHCHUC MOACIIN

AJITOPUTMBI U IPOTPAMMUPOBAHUE
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3.1

Pa3buenne 3amaun Ha noazagayu. CocTaBiieHUE AJTOPUTMOB M MPOTrPAMM
C MCIIOJIb30BAHUEM BETBJICHHM, LIMKIOB M BCIIOMOTaTEJIbHBIX aJTOPUTMOB
JUIS YIIPABJICHUS UCTIOJHUTENEM UM IPYTUMH UCTIOIHUTEISIMU

3.2

Tabnuunble BenmmuuHbl (MaccuBbl). OnHOMEpHBbIE MaccuBbl. CoOCTaBlIEHUE
U OTJIaJKa MpPOrpaMM, pPEaJU3yIOUIMX THUIIOBBIE aJrOPUTMbI 00pabOTKH
OJJHOMEPHBIX ~ YHUCJOBBIX  MAacCMBOB, Ha  OJAHOM W3  S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AJITOPUTMHUYECKUM SI3BIK): 3aMOJHEHUE YMCIIOBOTO MAacCHBa CIy4alHBIMU
YliCllaMH, B COOTBETCTBUM C (OPMYJOW WJIM IyTeM BBOJA YHCET,
HaXO0XJACHUE CYMMBI 3JIEMEHTOB MAacCHBa, JMHEWHBIA IMOUCK 3aJaHHOTO
3HAYEHHs B MAacCHBE, IOJCYET 3JIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOLINX
33JIaHHOMY YCJIOBHIO, HAaXOXXJCHUE MHUHUMAIBHOTO (MaKCUMAaJIbHOTO)
aneMmeHTa MmaccuBa. COpTUpPOBKa MaccuBa

3.3

O6pa60TKa IIOTOKAa OJAHHBIX: BBIYUCJICHHUC KOJIMYCCTBA, CYMMBLI, CPCAHCTO
apI/IqJMeTI/I‘-ICCKOFO, MHUWHHUMAJIBHOI'O 1 MAaKCUMAJIbHOI'O 3HA4YCHUA 3JICMCHTOB
MMOCJICAOBATCIIbHOCTHU, YAOBJICTBOPAIOIINX 3aIdaHHOMY YCJIOBHUIO

34

VYnpasnenue. Curnan. OdpatHast cBs3b. [lomyyeHnue curHaioB oT LU(PPOBBIX
JTATYMKOB (KacaHWs, PACCTOSHUS, CBETa, 3Byka W Jpyroro). Ilpumepbr
WCIIOJIb30BaHUSl TIPUHIIMIA OOpaTHOM CBSI3M B CHUCTEMax YIIPaBJICHUS
TEXHUYECKUMHU YCTPOICTBaMH, B TOM 4Hcie B poOoTroTexHuke. [Tpumepsl
pOOOTH3UPOBAHHBIX  CHCTEM  (CHUCTeMa  YOpPAaBJICHUS  JBUKEHUEM
B TPaHCHOPTHOU CUCTEME, CBapouHasi  JIMHHSA aBT03aBO/IA,
aBTOMAaTHU3UPOBAHHOE YIIPABJICHUE OTOILICHUEM JI0OMA, aBTOHOMHAsI CUCTEMA
YIIPaBJICHUS TPAHCIOPTHBIM CPEJICTBOM U JPYTUE CUCTEMBbI)

HudpopmamoHHble TEXHOJIOTHH

4.1

[lonsaTe 00 SJIEKTPOHHBIX Tabnunax. TUNbl JaHHBIX B  sSYEHKax
AJIEKTPOHHOM Talmuubl. PemakTupoBanue u QopmMaTHpOBaHHE TaOIIHII.
Berpoennbie (GyHKIUMU 1S TOMCKA MaKCUMyMa, MHUHUMYMa, CYMMBI
u cpennero apupmerudyeckoro. CoOpTUpPOBKa JTaHHBIX B BBIACICHHOM
nuanasone. [loctpoenue guarpamMm (rucrorpamma, Kpyrosas avarpamma,
TOYeYyHas aquarpaMma). Beibop Tuna auarpamMmel

4.2

[IpeoOpazoBanue Gpopmyn npu konupoBaHuu. OTHOCUTEIbHAS, A0COMIOTHAS
Y CMEIIIaHHAas aJpecarys

4.3

VYcnoBHbIE BBIUMCIEHUS B OJIEKTPOHHBIX Tabiumax. CyMMmupoBaHuUe
MW TIOJICYET 3HAYEHUM, OTBEUAIOIIUX 3a7aHHOMY YycioBu. OOpaboTka
00X HAOOPOB NaHHBIX. UMCICHHOE MOJEIMPOBAHUE B AJIEKTPOHHBIX
TadIMIIax
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4.4

Posb nHpOpMaLIMOHHBIX TEXHOJIOTMH B pa3BUTUH 3KOHOMHUKU MHpa, CTPaHBbI,
peruoHa. OTKpeITEIE 0Opa3zoBarenbHble pecypcebl. [Ipodeccun, cBsizaHHbIE
¢ MHPOPMATUKOM M HMHPOPMAIMOHHBIMH TEXHOJOTHSIMU: BeO-AU3aliHED,
MPOrPaMMUCT, Pa3pabOTUUK MOOWIBHBIX MPHUIOKEHUH, TECTUPOBILUK,
aApPXUTEKTOP MPOrpaMMHOI0 0OECIIEYEHU S, CIELHUAIMCT M0 aHAJIM3Y IaHHBIX,
CUCTEMHBIN aIMUHHUCTPATOP
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MEPEYEHD (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA 1 DJIEMEHTOB
COAEPXAHUA ITO HTHOPOPMATHUKE

Jlnst mpoBeZieHUsT OCHOBHOTO TOCYIApCTBEHHOTO 9K3aMeHa 10 HH(pOpMaTHKE
(OI'D mo wuHboOpMaTUKe) HCMONB3YyeTCs mMepeueHb (Koaudukatop) MTpPOBEPSIEMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMbl

OCHOBHOTO 00I11ero 00pa3oBaHus U JJIEMEHTOB COJICP KaHMU .

IIposepsiembie Ha OI'D no uHdopmaTruke TpPeOOBAHUS K Pe3yabTATaAM OCBOEHUSA
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHMS K PEAMETHBIM pe3ybTaTaM 0a30BOTO
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTEIbHON MPOrPAMMBI
OCHOBHOTO 0011ero oOpazoanus Ha ocHoBe PI'OC

1

3HaTh (MIOHUMATh)

1.1

BnageHue OCHOBHBIMM TOHATUAMM: HMH(OpMauus, Iepenaya,
XpaHeHue U o0paboTka UHPOpPMALUH, AITOPUTM, MOAEIb, U(POBOH
OPOAYKT U UX UCIOIb30BAHUE JIJISl pEHICHUSI YIEOHBIX U IPAKTUUECKUX
3aja4

1.2

BJ'IaI[eHI/IC MNOHATHUAMM: BBICKA3bIBAHWUC, JIOTHYCCKasA OIICpalusd,
JIOTHYCCKOC BbIPAKCHUC

YwMeTb

2.1

YMeHne omnepupoBaTh €IWHUIAMH H3MEPEHUs WH(POPMAIMOHHOTO
o0beMa U CKOPOCTH Mepeaaun JaHHbBIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBATh MHenble uucia or 0 mo 1024
B Pa3IUYHBIX MMO3UIIMOHHBIX CHUCTEMAaX CYHUCIEHUS C OCHOBAHUSIMHU
2, 8, 16, BRIMONHATH apuPMETHICCKUE OTIEPAITUU HAJl HUMHU

2.3

YMeHue KoaupoBaTh M JEKOJUPOBATb COOOLICHHS IO 3a/JaHHBIM
OpaBWiaM; [MOHUMAaHHWE OCHOBHBIX MPUHUUIIOB KOJAHPOBAHHUS
UH(OPMALK Pa3IMYHON MPUPOJBI: TEKCTOBOW, rpaprUuecKoil, ayuo

2.4

YMeHHe 3anuchiBaTh JIOTMYECKUE BBIPAKEHUS C HCIOJIb30BAHUEM
JIA3BIOHKIIMHA, KOHBIOHKIUM W OTPHUIIAHUS, ONPEACNISITh UCTUHHOCTh
JIOTUYECKUX BBIPAXKECHUM, €CIM H3BECTHHI 3HAYCHHUS HCTUHHOCTHU
BXOJISIIIIMX B HEro MEPEeMEHHBIX, CTPOUTH TaOJUIbI HCTUHHOCTHU
JUISL JIOTUYECKUX BBIPAXKEHUM; 3AMUCHIBATH JIOTMYECKUE BBIPAXKECHUS
Ha U3y4aeMOM SI3bIKE ITPOTPAMMHUPOBAHUS
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2.5 YMeHue CcocTaBisiTh, BBIIOJHATH BPYYHYHO M Ha KOMIIBIOTEPE
HECJIIO)KHBIE ~ ITOPUTMBI  JUJIl  YIPABJICHUS  HCIOJHUTEISIMU
(Uepenamika, YepTexxHUK U Jpyrue); co3AaBaTb U OTJIAKUBATH
IporpaMMbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[lackanb, Java, C#, IllkonbHbll AJropuTMUueckuii  SI3bIK),
peau3yIolIe HECI0KHbIE aIrOPUTMbI 00PaOOTKH YUCIIOBBIX JaHHBIX
C UCMOJb30BAaHUEM LIMKIJIOB U BETBJICHUN; YMEHHUE pa3OuBaTh 3aJauu
Ha 1M0/133/1a41, UCTOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BbIPAXKEHUS
pa3IMYHBIX ~ TUIMOB  (YUCIOBBIX, JIOTMUYECKUX, CHUMBOJIbHBIX);
AHAIM3UPOBATH MPEIJIOKEHHBI aJIrOpPUTM, ONPEAEIATh, KaKue
pe3yJIbTaTbl BO3MOXKHBI IPU 3aJaHHOM MHOYKECTBE HCXOJIHBIX
3HAYEHUU

2.6 YMeHue 3amucaTh Ha HM3y4aeMOM  SI3bIKE€ IMPOrpPaMMHUPOBaHUS
AJITOPUTMBI NIPOBEPKHU JETUMOCTH OJHOTO LEJIOr0 YHCIa Ha JPYroe,
IPOBEPKU HATYpaJbHOIO YKCIAa HAa MPOCTOTY, BBIACICHUS MHPP
U3 HATYpaJIbHOTO YHCIA, MOMCK MAaKCUMYMOB, MUHHUMYMOB, CYMMBI
YHCIJIOBOM MOCIIE0BATEIbHOCTH

2.7 Brnanenue yMeHueMm OpUEHTUPOBATHCS B UEPAPXUUYECKON CTPYKTYpE
daiinoBoit cucteMbl, padboTaTh ¢ (HaiIoBON CUCTEMOM MEPCOHATBLHOTO
KOMITBIOTEpPA C HCIOJNb30BaHUEM Tpaduueckoro wuHTEpdeEiica,
a IMEHHO: CO3/1aBaTh, KOMMUPOBATh, IepeMeIIaTh, IEPEUMCHOBLIBATD,
yIAJSATh U apXUBUPOBATH (DalJIbl M KATAIOTH

2.8 Branenue yMeHUsIMU ¥ HaBbIKAMU KCIIOJIb30BaHUS MH(OPMAIIMOHHBIX
U KOMMYHUKALIMOHHBIX TEXHOJOTWM [IJI1 TIOMCKA, XpaHEHHs,
00paboTKH U Mepeauy U aHajan3a Pa3IudyHbIX BUAOB HHPOpMAIUU

2.9 YMenue BbIOMpaTh Crioco0 MpeAcTaBIeHUs JAHHBIX B COOTBETCTBUH
C TOCTaBJICHHOM 3ajaued (TaOiuIlbl, CXeMbl, rpaduKu, AUarpaMMbl)
C WCTOJb30BAaHHEM COOTBETCTBYIOIIUX TPOTPAMMHBIX CPEJICTB
00pabOTKH TaHHBIX

2.10 YMenue (QopmanuzoBaTb U CTPYKTYpUpPOBaTh HH(pOpMaluio,
UCIIOJIb3Yd BJIEKTPOHHbIE TaOnMIbl Ui  0O0paOOTKH, aHaiIu3a
¥ BHU3yaJHM3alldd YHCIOBBIX JAaHHBIX, B TOM YHUCJE C BBIJCICHUEM
qUanazoHa TaONMIbl W YHOPSAOYMBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB; YMEHHE MPUMEHSTh B JIEKTPOHHBIX TabIuIax GopMyIbl
JUIS  pacyeToB C  HUCIHOJb30BAaHUEM  BCTPOCHHBIX  (YHKIUH,
a0COJIFOTHOM, OTHOCUTEJILHOM, CMEIIAaHHOW aJipecalliy; UCTIOIb30BaTh
AJIEKTPOHHBIE TAOIHIIBI 711 YUCICHHOTO MOJICTUPOBAHUS B MPOCTHIX
3aJja4uax U3 pa3HbIX MPEIMETHBIX o0acTen
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IlepeyeHb 3J1eMEHTOB colepxkaHus, NpoBepsieMbIX HA OI'D mo nndgopmaTnke

Kon

[IpoBepsieMblli JIEMEHT COAEPKAHUS

1

[MudpoBas rpaMOTHOCTH

1.1

@aitnel v manku (kataynoru). [IpuHIUIBI MOCTpoeHUs (ANUTOBBIX CHUCTEM.
[Tonmnoe ums Qaitna (manku). Ilyte x daitny (manke). Pabora ¢ daitnamu
U KaTajoramu CpeJCTBaMH ONEpaIlMOHHON CHUCTEMBbI: CO3[aHKe, KOMMPOBAHUE,
nepeMenieHye, nepeuMeHoBaHne U yhaneHue (aiaoB M mamok (Karajoros).
Tunsl ¢aiinos. CpoiictBa (aitnoB. daitnoBeiii MeHemxkep. Ilouck daiinon
CpeACTBaMH OTNEPAIMOHHON CHCTEMBI

1.2

OO0benuHeHne KOMIbIOTEPOB B ceTh. CeTh MHTEepHET. BeO-cTpanuiia, BeO-caifT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsbl. Ilonck
uH(GOPMAITUH TI0 KITFOYEBBIM CIIOBaM U TI0 N300paKeHUIO.

HocroBepHocTh nH(pOpMaIy, oaydeHHOH u3 HTepHeTa.

[P-agpeca y310B. CeTeBoe XpaHEHUE JJAHHBIX

Teopernueckue oCHOBBI HHYOPMATHKU

2.1

JIMCKpEeTHOCTh TaHHBIX. BO3MOXHOCTH OMHCAHHWS HENMPEPHIBHBIX OOBEKTOB
U TIPOLIECCOB C MOMOILBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocTs andasurta. J{Bouunsiii andasut. Konmruecto
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMI) (UKCUPOBAHHOW JIJTUHBI
B ABoMYHOM aindasute. [IpeobpazoBanue moboro andaButa K JTBOMYHOMY.
KonnyectBo pa3nuuHbIX CIOB  (PUKCHpOBaHHOW JUIMHBI B andaBuTe
ONPENEIIEHHOW MOIIHOCTH.

KoanpoBanne cHUMBOIOB OAHOTO ajidaBuUTa C TOMOIIBIO KOJOBBIX CIIOB
B Apyrom andasute, Ko0Bas TabauIla, 1eKOAUPOBAHNUE.

Komuposanue TtekcroB. PaBHoMmepHsbiit koA. HepaBHOMepHBIN ko, KonnpoBka
ASCIL. Bocemubutasie komupoBku. llonstue o kommpokax UNICODE.
JlexoaupoBaHue co0OIIeHHI Cc HCIIOJIb30BAHUEM PaBHOMEPHOIO
U HepaBHOMEpHOTro koaa. MHpopmanmoHHblii 00beM TeKCTa

2.2

HudopmamoHHbiii 00beM JaHHBIX. BUT — MUHIMalbHAS €MHHIA KOJTHYECTBa
uH(popMalu — IBOWYHBIN pa3psa. EnuHuLbl u3MepeHus nHPOPMAMOHHOTO
o0beMa JaHHBIX. buT, 6aiT, kMo0alT, MmeradamnT, ruradamr.

CkopocTb nepeauu 1aHHbIX. EJUHUIBI CKOPOCTH IEpeAady JTaHHbIX

2.3

KonupoBanue 1Bera. IlBetoBeie wmoaenun. Mopens RGB. I'myOuna
koaupoBanus. [lamutpa.

PactpoBoe m BekTOopHOe mpeacTtaBieHue uzoOpakeHmil. IImkcens. OreHka
uHdopmarmonHoro  obbeMa TpaduUUECKuX JAHHBIX I PacTPOBOTO
HN300pakKeHUS
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2.4

Komguposanne 3Byka. PaspsanHocTs n yactora 3anucu. KonmnuecTBo KaHAJIOB
3aIlHCH.

OneHka KOJMYECTBEHHBIX NApaMETPOB, CBSA3AHHBIX C MPEIACTABICHUEM
Y XpaHEHUEM 3BYKOBBIX (haiJIOB

2.5

Heno3unoHHbIe U MO3ULIMOHHBIE CUCTEMbI cuuciieHus. AnpaBut. OCHOBaHUE.
Pa3Bepnyras ¢opma 3anucu uucina. [lepeBos B JECATUUHYIO CUCTEMY YHUCEIL,
3alMCAHHBIX B IPYTUX CUCTEMaX CUUCIICHHUSI.

PumMmckas cucrema curciieHus

2.6

JIBonuHas cucrema cuncienus. [lepeBon uenbix yucen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHCTEMY cuuclieHus. BocbMepuuHas cucTeMa CUYUCICHUS.
[lepeBon umcen M3 BOCBMEPUYHOM CHUCTEMBl B JIBOUYHYIO U JIECITUUHYIO
cuctembl u oOpartHo. IllectHaamarepuunas cucrema cuucieHus. [lepeBon
yucel W3 IIECTHAAUATEPUYHOW CHUCTEMBI B JIBOUYHYIO, BOCBMEPUYHYIO
U JIECATUYHYIO CUCTEMBI U1 OOPaTHO.

Apudmernueckue onepanuu B JBOMYHON CUCTEME CUUCIICHUS

2.7

Jlormueckne  BbICKa3pIBaHWsA. Jlormueckue  3HAUEHMS  BBICKA3bIBAHUIA.
DJIEMEHTApHBIE W COCTABHBIC BBICKA3bIBaHUA. Jlormueckue onepanuu:
«» (KOHBIOHKIIUS, JIOTHYECKOEC YMHOXEHHE), «UIu»  (AU3BIOHKIIUA,
JIOTUYECKOE CIIOKEHHUE), «He» (Joruueckoe ortpuianue). Ilpuopurer
JIOTUYECKUX oneparuid. OnpenesieHue HCTUHHOCTHA COCTaBHOT'O BBICKa3bIBaHUSI,
€CJIM W3BECTHBI 3HAYECHUS MCTHHHOCTH BXOAIIMX B HErO 3JIEMEHTAPHBIX
BbICKa3bIBaHWM. Jlormueckne BblpakeHus. I[lpaBuna 3amucu JOTHYECKHUX
BbIpakeHUM. [locTpoeHune TabIMI ICTUHHOCTH JIOTUYECKUX BBIPAKECHUN

2.8

Jlorndeckue 3J1eMeHThl. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBaMH KOMIIBIOTCpPaA

2.9

HenpepbiBHble 1 auckperHsle moxenu. Mmurannonnsle moxpenu. Mrposeie
monenu. OleHKa aIeKBaTHOCTH MOJENU MOJAEIHPYEMOMY OOBEKTY U LIETSIM
MOZEIUPOBAHUSA

2.10

Tabmmunasie Moaenu. Tabnuia Kak IpeaCcTaBIeHUe OTHOIIICHHUS.
ba3er ganHBIX. OTOOpP B TAONMIIE CTPOK, YAOBJICTBOPSIONIMX 3aJaHHOMY
YCIIOBUIO

2.11

I'pad. Bepmmna, pedbpo, nyrb. OpUEHTUPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadbl. [Inuna (Bec) pedpa. BecoBas marpuma rpada. JmHa nmytd Mexay
BepinHamu rpada. [louck ontumansHoro nytu B rpadge. HauanbHas BepiinHa
(MCTOYHMK) W KOHEUYHas BeplIMHA (CTOK) B OPUEHTUPOBAHHOM rpade.
Brruucnenne konmuyecTBa myTel B HaIPaBIEHHOM allUKINYECKOM Tpade

2.12

Hepeso. Kopens, BepiuHa (y3en), mct, peopo (ayra) aepesa. Bricora nepesa.
[TonnepeBo. Ilpumeps wucnomb3oBaHUs nepeBbeB. Ilepebop BapuaHTOB
C TIOMOIIBIO JIepeBa
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AJNTOPUTMBI U IPOrPAMMUPOBAHKE

3.1

CgoiictBa anroputma. CriocoObl 3alIUCH aITOpUTMa (CIOBECHBIH, B BUJE OJIOK-
CXEMBI, ITporpamMma).

CocraBieHUE AITOPUTMOB U IPOIPaMM C UCIIOJIB30BAaHUEM BETBIICHUN, IUKJIOB
M BCIOMOTaTelbHbIX AJITOPUTMOB IJsl ympaBieHus ucnonnureneM (PoOor,
Yepenamika, Yepre:xxkHuk U Apyrue). BpINoJIHEHHWE alrOpPUTMOB BPYYHYIO
Y Ha KOMIIBIOTEPE

3.2

S3pik mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IlkonbHbIii
AnropurMudeckuil A3bIK).

Cuctema mporpaMMHpPOBAHMS: PEAAKTOP TEKCTa MPOTrpaMM, TPAHCIATOP,
OTJaIUMK.

[lepemennas: Tum, ums, 3HadeHue. llenmbie, BEmeCTBEHHbIE W CUMBOJIBHBIC
NepeMeHHBIC.

Omneparop mpucBauBaHus. ApUPMETUYECKUE BBIPAKCHUS W TOPSIIOK MX
BhunciieHns. Onepanmuu ¢ IMETbIMH  YUCIaMH: IIEJIOYHUCICHHOE JEJICHHE,
OCTaTOK OT JE€JICHMUS.

BerBinenus. CocTtaBHbIe YCIOBUSA  (3allUCh  JIOTHYECKUX  BBIPAKCHHUI
Ha H3y4aeMOM S3bIKE IIporpaMMupoBaHus). HaxoxaeHue MHHUMYyMa
U MakCUMyMma U3 JIBYX, TPEX M YEThIpeX YHcell. PemeHne KBaapaTHOTO
ypaBHEHUSI, UMEIOIIETO BEIIECTBEHHBIC KOPHH.

[Huki ¢ ycnoBueM. Anroput™M EBKIIMIa 1)1 HAXO0XKICHUST HAMOOJBIIIET0 00I1IEeTO
JENMATENST ABYX HATypajdbHBIX YKcell. PasOneHne 3amucu HaTypaJibHOTO YUCIIA
B TIO3WIIMOHHOM CHCTEME C OCHOBAaHHEM, MCHBIIMM WX paBHBIM 10,
Ha OT/ACIbHBIC UDPHI.

[yt ¢ mepeMeHHON. AJITOPUTMBI ITPOBEPKHU JISTUMOCTH OJHOTO IIEJIOTO YUCia
Ha JPYyroe, MpOBEPKU HATYPATHLHOTO YUCIIA HA TIPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX JaHHBIX. CUMBOJIBHBIC (CTPOKOBBIC) TMEPEMEHHEIE.
[TocumBonbHast 00paboTka cTpok. [lomcyeT 4YacTOTHI MOSBICHUS CHMBOJIA
B CTpoke. BeTpoennsie ¢pyHKIMM 7151 00paOOTKU CTPOK

3.4

OmnpezneneHue BO3MOXKHBIX PE3yJIbTATOB PAOOTHI ajlropuT™Ma NpU JaHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, OMPEIACICHUE BO3MOXXHBIX BXOJHBIX JTaHHBIX,
MPUBOJALIMX K JAHHOMY PE3yJIbTaTy

3.5

Tabnuunble BenmuuuHbl (MaccuBbl). OmHOMepHBbIE MaccuBbl. (CocTaBieHUE
M OTJaJKa TMPOrpaMM, pEaJU3YIOIUX THUIIOBBIE aJITOPUTMBI 00pabOTKHU
OJTHOMEPHBIX YHCJIOBBIX MAaCCHUBOB, Ha OJTHOM U3 SI3BIKOB MPOTrPaMMHPOBAHUS
(Python, C++, Ilackams, Java, C#, lllkombHBIH AJTOpUTMHUYECKUN SI3BIK):
3alOJIHEHHE YKCIIOBOTO MAacCHBa CIy4alHBIMU YHCIAaMHU, B COOTBETCTBUU
¢ (hopmyI10if MK TTyTEM BBOJIA YHCEII, HAXOXKIEHNE CYMMBI 3JIEMEHTOB MACCHUBA,
JUHEWHBIA TOWCK 33JaHHOIO 3HAYEHUS B MAacCUBE, MOJICUET 3JIEMEHTOB
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MaccuBa,  YIOBJICTBOPSIOIMIMX  33JaHHOMY  YCIOBHUIO,  HaXOXICHHE
MHUHUMAJILHOTO (MaKCUMAaJIbHOTO) 3JieMeHTa MaccuBa. COpTUPOBKA MACCHUBA.
OOpaboTKka MOTOKA JAHHBIX: BBIYUCICHHE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMeTHIeCKOro, MUHUMAIBHOTO M MaKCHMAaJIbHOTO 3HAYEHUS DJIEMEHTOB
MOCTIeIOBATEIbHOCTH, YAOBIETBOPSIONINX 3aIaHHOMY YCJIOBHIO

3.6

Vnpasnenne. Curnan. ObpatHasi cBs3b. [lonydeHue curHanoB oT HU(POBBIX
JATYMKOB (Hampumep, KacaHus, pacCTOsSHHUS, CBeTa, 3BykKa). llpumepsl
UCIIOJIb30BaHUsl TpUHIUNA OOpaTHOW CBSI3W B CHCTEMax yIpaBJIEHUs
TEXHUYECKUMH yCTPOMCTBAMU C TIOMOIIBIO JAaTYMKOB, B TOM YHUCIE
B pOOOTOTEXHHUKE

HNudopmalimoHHble TEXHOJIOTUU

4.1

TekcToBble NOKYMEHTBI M HUX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuLa, aod3ail,
CTpOKa, CJI0BO, CUMBOII).

TekcroBblil  mpomeccop —  HMHCTPYMEHT  CO3JlaHUs, PEAAKTHUPOBAHMS
u (popmatupoBanus TekctoB. [IpaBuiia Habopa Tekcra. PenaktupoBanue Tekcra.
CpoiictBa cuMmBogioB. pudt. Tunber mpudroB (pydiieHble, C 3acedyKaMu,
MoHoWMpUHHEIE). [TomyxupHOE U KypcuBHOE HauepTanue. CBoMCTBA a03alleB:
I'paHuLIbl, a03allHbII OTCTYN, MHTEPBAJL, BbIpaBHUBaHUE. [lapaMeTpbl CTpaHUIIbI.
CruneBoe popmaTHpOBaHUE.

CtpykTypupoBaHue HWH(POpMAIMM C TIOMOIIBIO CIHUCKOB H  TaOJIHIL.
MHuoroypoBHeBbie criuckd. [lo0aBieHne Tabaul] B TEKCTOBBIE IOKYMEHTHI.
BceraBka n300pakeHHil B TEKCTOBbIE JOKYMEHTbl. OOTekaHHe H300paKeHUU
TEeKCTOM. BKiItoueHne B TEKCTOBBIN TOKYMEHT Auarpamm, (hopmysi, HyMe paiuu
CTpaHULI, KOJIOHTUTYJIOB, CCBUIOK U JPYTHX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcrnons3oBanue rpaduaecKux MPUMHTHBOB.

Omnepanuu peaakTUPOBAHUS TpaPUIECKHX OOBEKTOB, B TOM YHCIE ITU(PPOBHIX
dbotorpaduii: u3MeHeHUEe pamepa, oOpe3ka, MOBOPOT, OTpakeHHe, padora
¢ obnacTsamu (BBIJEIEHUE, KOMTUPOBAHUE, 3aJIMBKA IIBETOM), KOPPEKIIUS IBETA,
SPKOCTH ¥ KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHwie BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CPeICTBaMH TEKCTOBOT'O IPOIEcCCOpa WM APYIHX Mporpamm (MPUIOKEHUH).
JloGaBreHre BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

4.3

[ToaroroBka mMynbTUMEIUUHBIX mpe3eHTanud. Crnaiia. JloOaBieHue Ha cliaiin
TEKCTa U u3o0paxxkeHuit. Pabora ¢ HECKOJILKUMH ClIaiiIaMHu.
JloGaBnenre Ha ClIal]l ayTHOBU3yAIbHBIX TAHHBIX. AHUMAIMS. [ uTIepcChUIKN

4.4

Tunel gaHHBIX B sYeHKax dJIEKTPOHHOM TaOiuubl. PemakTupoBaHue
u popmarupoBanue Tabaul. BerpoeHHble PYHKIIMU Ui MOMCKA MaKCUMyMa,
MUHUMYMa, CyYMMBbI U cpeaHero apudmerudeckoro. CopTHpOBKa JaHHBIX
B BBIJCJIIEHHOM Auana3oHe. I[locTpoeHune nuarpamMm (rucrorpamma, Kpyrosas
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JquarpaMma, ToueuHas Jquarpamma). Beibop tumna auarpammel.

[IpeoOpazoBanue dopmyn npu KomupoBaHuu. OTHOCUTENbHAs, a0CONMIOTHAS
Y CMEIIIaHHas aJpecarys

4.5

VY cnoBHbBIEC BBHIYUCIICHUS B 3JIEKTPOHHBIX Tabiuiax. CyMMHUpPOBaHUE U MOJICUET
3HAUYCHUH, OTBEYAIOIIUX 3aJJaHHOMY YcJoBUI0. OOpaboTka O0JbIINX HAOOPOB
JTaHHBIX. YNCIICHHOE MOACITMPOBAHUE B DJIIEKTPOHHBIX TaOIAIIaxX
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