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denepanbHas paboyas mporpamma mo yuyeOHoMmy npeamety «MHpopmaTuka» (6a30BbIi
ypoBeHb) (IpeaMmeTHast obsacth «MaremaTuka U MHQOpPMATHKa») (Jlanee COOTBETCTBEHHO -
nporpaMma o nHpopMaTuke, THHOPMATHKA) BKIIIOUAET MOSCHUTENBHYIO 3aIHCKY, COJEPKaHNE
00y4eHHUsl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS MIPOrpPaMMBbl 10 HHPOPMATUKE, TEMATHUECKOE
IUIaHUPOBaHUE, MepedyeHb (Koau(UKaTOp) pacnpeieseHHbIX [0 KiaccaM IpPOBEPsSEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS OCHOBHOH 00pa30BaTeslbHON MpOrpaMmbl OCHOBHOIO
o0miero oOopa3zoBaHMs M JIEMEHTOB COJEpXKaHUs MO0 MHPOpMATHKE, NepeueHb (KoaupukaTop)
IpOBEPSEMbIX TPEOOBaHUH K pe3yJabTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHONW MPOTrpamMMbl
OCHOBHOT'0 001IEro 00pa3oBaHUs U 3JIEMEHTOB COJEPKaHUs 110 MHPOPMATHKE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nHpopmaTuke Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTABIIEHA HA
OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHON 0Opa30BaTeIbHOM MpOTrpamMMbl
OCHOBHOro o0mero oOpa3oBanus, npeacrasieHHbix B PI'OC OO0, a Takxke (enepanbHON
paloueit mporpaMMbl BOCITUTaHHUS.

[Iporpamma no uHQGOpPMATUKE JaeT MpeICTaBIeHUE O LEeNX, 00Iel cTpaTerui 00y4eHus,
BOCIIUTAHMUSI W Pa3BUTUS OOydalOIIMXCS cpeacTBaMu HHGOpPMATUKM Ha 0a30BOM YPOBHE,
yCTaHaBIMBAEeT  00s3aTeNIbHOE  IPEJIMETHOE  COJAEp)KaHue,  MpeAycMaTpuBaeT  €ro
CTPYKTYpPUpPOBAHUE MO pa3/esiaM U TeEMaM.

[Iporpamma 1o wuH(pOpMATUKEe OMNpENENseT KOJIMYECTBEHHbIE U  KaueCTBEHHbIE
XapaKTEepUCTHUKU Y4eOHOro marepuana Ui KakJIoro rojaa H3y4eHHs, B TOM 4HCIE s
COJIEP)KATEIIbHOTO HAIOJHEHHUSI PAa3HOrO BHJAAa KOHTPOJd (TPOMEXKYTOYHOM aTTecTaluu
00y4JaroIuXcsl, BCEPOCCHUICKUX MTPOBEPOUHBIX PAOOT, TOCYIapCTBEHHON HTOTOBOM aTTECTAIIHH ).

[Iporpamma no uHpOpMaTHKE SBISIETCS OCHOBOM JIJIsi COCTaBJICHUSI aBTOPCKUX Y4eOHBIX
IpOrpaMM, TEMaTUYECKOTO MJIAHUPOBAHMS KypCa YUUTEIEM.

[enssmu n3ydenus nHGOPMATHKY HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMUS SIBISIFOTCS:

(¢bopMUpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHST HAyKM UWHGOPMATHKH, JOCTHKEHHUSM Hay4dHO-TEXHHYECKOTO IMporpecca M
00I1IeCTBEHHOM MPAKTUKH, 33 CUET Pa3BUTHA MPEACTABICHHUI 00 HHPOPMAINH KaK O BaKHEHIIEM
CTPAaTEeTHYEeCKOM pPEcypce pa3BUTHUs JMYHOCTH, TOCYAapcTBa, OOIIeCTBa, MOHUMAHHS PpOJIU
MH(OPMALIMOHHBIX MPOILIECCOB, UHPOPMAIMOHHBIX PECYPCOB U MHPOPMALIMOHHBIX TEXHOJIOTUN
B yCJIOBUAX U(PPOBOH TpaHC(HOPMAIITH MHOTUX c(ep KU3HU COBPEMEHHOTO OOIIECTBA;

oOecredyeHre yCIOBU, CTOCOOCTBYIOMIMX Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS KaK
HE00XOAMMOTO YCJIOBUS POPECCHOHAIBHON AESTENFHOCTH B COBPEMEHHOM MH()OPMAIIMOHHOM
o011ecTBe, MPEANOIaraero CrocoOHOCTh 00yJaromerocs pa3ouBaTh CIOXKHBIE 3a7aud Ha
OoJiee MpocCThIE MOA331a4H, CPAaBHUBATD
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HOBBIE 33/1a4M C 33JJa4aMHM, PEIICHHBIMU PaHEE, ONPEIEIATh Iaru JUisl JOCTHXKEHUSI pe3yibTaTa
U TaK Jalee;

dbopMupoBaHUE M pa3BUTHE KOMIIETCHIIMI OOydYarommxcsi B O0JacTH HCIOJIb30BaHUSA
UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHA, B TOM UMCJEe 3HAHWM, YMEHUN U HABBHIKOB
paboTel ¢ mHpOpMalMel, TPOrpaMMHUPOBAHUS, KOMMYHHUKAIIMM B COBPEMEHHBIX HU(POBBIX
cpenax B ycloBUsX o0ecrnieueHust THHOPMAIMOHHON 0€301aCHOCTH JIMYHOCTH 00Yy4aroIIerocs;

BOCIUTAHUE OTBETCTBEHHOI'O W W30MPATENbHOTO OTHOIICHHS K MH(OpPMAIMH C YYEeTOM
NPABOBBIX M O3TUYECKUX AaCHEKTOB €€ paclpOCTPaHEHHs, CTPEMJIEHUS K IPOJOJIKEHUIO
oOpa3oBaHusi B 00ylacT MH(POPMALMOHHBIX TEXHOJOTMH M CO3UAATENIbHOM NEATEIBHOCTU C
NPUMEHEHHEM CPEACTB HHPOPMAITMOHHBIX TEXHOJIOTUH.

Nupopmarrka B 0CHOBHOM 001IEM 00pa30BaHUM OTPAKAET:

CYIIHOCTh WH(OPMATHUKM KaK HAay4YHOW NUCHUIUTUHBI, W3YYalOIIe 3aKOHOMEPHOCTU
NPOTEKaHUS ¥ BO3MOXKHOCTH aBTOMATH3allMd HMH(OPMAIIMOHHBIX MPOILECCOB B Pa3IMUHBIX
cUCTEMaX;

OCHOBHBIE 00JIaCTU TPUMEHEHHs HMHPOPMATUKU, NPEKIE BCEro HHPOPMaIMOHHBIC
TEXHOJIOTUH, YIIPABJICHHUE U COLIMATIbHYIO Chepy;

MEXTUCIUTUTMHAPHBIA XapakTep nHHOPMATHKU U HH()OPMAITMOHHOM e TEIbHOCTH.

N3ydyenne wuHGOpPMATUKN OKa3bIBaeT CYIIECTBEHHOE BIUsSHUE Ha (QopMupoBaHue
MHUPOBO33PEHUSI 00YYAIOIIErocs], €ro )KM3HEHHYIO MMO3UIINIO, 3aKJIaIbIBAET OCHOBBI TOHUMAaHHUS
NPUHIUNOB (QYHKIIMOHUPOBAHUS M HWCIOJIB30BAaHUS WH(OPMAIMOHHBIX TEXHOJOTHH Kak
HEOOXOJIMMOTO HMHCTPYMEHTA MPAKTUYECKU JIOOOW AESITENIbHOCTH M OJHOTO W3 Hambojee
3HAYMMBIX TEXHOJIIOTUYECKHUX JOCTIKEHUI COBPEMEHHOW IMBHIM3AaUU. MHOTHE TPEIMETHBIC
3HAHUS U CIIOCOOBI EATEIbHOCTH, OCBOCHHBIE O0YUYaIOIIMMHUCS NIPU W3YYEHUU UH(POPMATUKH,
HAXOJAT NPUMEHEHHWE KaK B paMKax oOpa30BaTeNbHOIO Ipolecca MpHU H3YyYEeHHH JPYrHX
NPEMETHBIX 00JIaCTEeH, TAK W B MHBIX JKU3HEHHBIX CHUTYallUsAX, CTAHOBATCS 3HAUMMBIMH IS
¢opMHpOBaHHUs  KadyecTB JIMYHOCTH, TO €CTh OpPUEHTHPOBAHBI Ha (HOpMHUpOBaHUE
METaNpeIMETHBIX U JJMYHOCTHBIX PE3yIhbTaTOB O0yUCHHUS.

OcHoBHble 3amauum yudeOHoro mnpeamera «MHdpopmatuka» - chopMupoBaTh Yy
00yJarONmNXCs:

MOHUMAaHWe TNPUHILIUIIOB YCTPOMCTBAa M (PYHKIMOHUPOBAHUS OOBEKTOB IM(GPOBOIrO
OKpY)KEHUSI, TMPEACTaBICHUsI 00 MCTOPUU M TEHICHUMAX Pa3BUTHUA WH(GOPMATHKU TEpUOJIa
1 poBoii TpaHCcHOPMALIMU COBPEMEHHOTO O0IIIECTBA;

3HaHUs, YMCHHSI U HABBIKM IPaMOTHO# IMOCTAHOBKH 33/1a4, BOSHUKAIOIINX B MPAKTHUECKOM
JESITETbHOCTH, JAJISl UX PEIIEHUS C IIOMOIIBI0 HH(POPMALIMOHHBIX TEXHOJIOTHI, YMEHUS U HABBIKU
(dbopMaIM30BaHHOTO OMKCAHUS MTOCTABJICHHBIX 3a/1a4;

6a30BbIe 3HAHUS 00 MHPOPMAITMOHHOM MOJEIUPOBAHUH, B TOM YUCJIE O MAaTEMaTHUYECKOM
MOJICIMPOBAHNY;
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3HaHWE OCHOBHBIX AJTOPHUTMUYECKUX CTPYKTYp M YMEHHE MPHUMEHSATh ATH 3HAHHUSA IS
HOCTPOEHHSI AITOPUTMOB pEIIeHNUs 3aa4 0 UX MaTEeMaTUYECKUM MOJIEIISAM;

YMEHHS W HABBIKM COCTABJICHUS MPOCTHIX MPOTPAMM IO MOCTPOCHHOMY QJITOPUTMY Ha
OJTHOM U3 S13bIKOB IIPOrPaMMUPOBAHHUS BEICOKOTO YPOBHS;

YMEHUS M HaBBIKM H(PQPEKTUBHOTO MCIONb30BAHNUS OCHOBHBIX THIIOB IPHKIATIHBIX
nporpaMm (IPHIIOKEHUI) 0011Iero Ha3HAYEeHUsI 1 HTHPOPMALIMOHHBIX CUCTEM JIJISl PEILICHUS C UX
IOMOIIBIO MPAKTUYECKHUX 3aJad, BiaJeHue 0a30BBIMM HOPMAaMU HMH(OPMAIMOHHOM 3THUKU U
mpaBa, OCHOBaMHU MH()OPMALIMOHHON O€30MaCHOCTH;

YMEHHE TPaMOTHO HWHTEPIPETUPOBATH PE3YyJbTAThl PEHICHUS MPAKTHYECKUX 3a7ad C
IOMOILBIO HMH()OPMALIMOHHBIX TEXHOJOTMH, TPUMEHATh IIOJIyY€HHBIE pe3yJabTaThl B
IIPaKTHUYECKOU IEATEIIBHOCTH.

Ienu u 3agaum u3ydeHuss MHOOPMATHUKU HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3zoBaHUs
OTIPENIEISIOT CTPYKTYPY OCHOBHOTO COJAEp)KaHHUA Y4eOHOro IpenMera B BUAE CIEAYIOLINX
YEeThIPEX TEMAaTUUECKUX PaA3JIEIOB:

U poBasi IpaMOTHOCTb;

TEOPETUUYECKIE OCHOBHI HH(POPMATHKH;

JITOPUTMEBI B TIPOTPaMMHUPOBAHUE;

MH(GOPMAIOHHBIE TEXHOJIOTUH.

OO6111ee YnCio 4acoB, PEKOMEHI0BAHHBIX JIJIs1 U3y4eHUs! UH(POpMATHKK Ha 6a30BOM YpPOBHE,
- 102 gaca: B 7 xacce - 34 gaca (1 yac B Hefeno), B 8 kiacce - 34 yaca (1 gac B Hezpeno), B 9
Kiacce - 34 gaca (1 gac B Hezenio).
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COJEPXAHUE OBYYEHUA

7 KJIACC

udpoBasi rpaMOTHOCTH
Komnwviomep - ynusepcanivrhoe ycmpoucmeo oopabomku OaHHbIX.

KomrmbroTep - yHHBepcaabHOE BEIYUCIUTENBHOE YCTPOUCTBO, paboTaroiiiee mo nporpaMMe.
Tunel  KOMIBIOTEPOB:  MEPCOHAIBHBIE  KOMIIBIOTEPBL,  BCTPOEHHBIE  KOMIIBIOTEDBHI,
CYNepKOMITbI0Tephl. MOOUIIbHBIE YCTPONCTBA.

OcCHOBHBIE KOMITOHEHTBI KOMIBIOTEpAa W MX Ha3HadeHue. [Iponeccop. OnepatuBHas u
JOJTOBpEMEHHAs MaMsITh. Y CTPOICTBA BBOJIa M BbIBOIa. CEHCOPHBIN BBOJ, AATYMKH MOOUIIBHBIX
YCTPOMCTB, cpeicTBa OUOMETPUUECKON ayTeHTU(DUKAITIH.

Wcropus pa3BuUTHS KOMIIBIOTEPOB M IporpamMmHoro oobecneueHus. llokonenus
KOMITbIOTEpOB. COBpEMEHHBIE TEHICHIIMY PAa3BUTHSI KOMIIBIOTEPOB. CynepKOMITBIOTEPHI.

[TapanienbHble BHIYUCICHUSI.

[TepconanpHbiii KoMIBIOTEP. [Ipolieccop M ero xapakTepUCTUKH (TaKTOBas YacToTa,
paspsaHocTs). OnepaTuBHas namsTh. JloaroBpeMeHHas namsaTh. Y CTpOWCTBAa BBOJA U BHIBOJA.
OO0beM XpaHMMBIX JaHHBIX (ONepaTHBHAs MaMATh KOMIIBIOTEpA, JKECTKUN M TBEPAOTENbHBIHI
JUCK, IOCTOSTHHAS TaMsATh CMapT(OHA) U CKOPOCTh TOCTYIA JJIsl pa3IUYHbIX BUI0B HOCUTEIIEH.

TexHrka 0€30MacHOCTH U MpaBuiia pabOThl HA KOMITBIOTEPE.

IIpoepammsl u OarHule.

[IporpammHoe obGecnieueHue kommbioTepa. IIpuknanHoe mporpaMmHoe oOOecredeHue.
CuctemHoe mporpammHoe obOecrneueHne. Cuctembl nmporpammupoBanus. IlpaBoBas oxpaHa
nporpaMM M JIaHHBIX. becrmnatHble M ycinoBHO-OecruiaTHble mporpammbl.  CBoOOIHOE
MporpaMMHOe oOecriedeHue.

@aiinbl u nanku (karanoru). [IpuHiunel noctpoeHus: ¢ainoBeix cucreM. l[lomHoe nMs
¢daiina (mankm). Ilyte k ¢aiiny (manke). Pabora ¢ ¢aiimamu u kaTajoramu cpeacTBamMu
ONEpalMOHHON CHUCTEMBI: CO3JaHHe, KOIMPOBaHHE, IEepeMeIleHne, IEepPEeUMEHOBaHUE U
ynanenue ¢ainoB u mnanok (karamoroB). Tumbl (aitmoB. CBoiicTBa ¢aiiinoB. XapakTepHbIe
pa3Mepsl (ailioB pa3auMYHbIX TUIIOB (CTpaHHUIA TEKCTa, JIEKTpOHHas KHuUra, ¢ortorpadus,
3aMMuch NECHU, BUICOKIINII, TOJTHOMETPAXKHBIA (QMiIbM). ApXxuBaius JaHHbIX. Mcnonb3oBaHue
nporpamm-apxuBaropoB. daiinoBerii Mmenemxkep. Ilouck QaiioB cpeacTBaMu OneparmoHHOMN
CUCTEMBI.

KoMmbloTepHble BUPYCHI U IpYrHMe€ BPEIOHOCHBIE pOrpaMMsbl. [IporpaMMel 1715 3alIUThI
OT BUPYCOB.

Komnvromepnvie cemu.

Obwveannenue KoMbIOTepoB B ceTh. CeTs UnTepHET. Beb-cTpanuna, Be6-caift. CTpykTypa
anpecoB BeO-pecypcoB. bpayzep. [louckoBbie cuctemsl. [lonck mHbOpMAUU MO KIHOYEBHIM
CJIOBaM U 10 u3o0pakeHu1o. JJoctoBepHocTh HHpOpMaIK, onydeHHo! n3 HTepHeTa.

CoBpemMeHHbIE CepBUCHI UHTEPHET-KOMMYHUKAIIHA.
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CereBoll 3THKeT, 0a30Bble HOPMbI HMH(OPMAIMOHHON 3TUKM U IpaBa Ipu paboTe B
Nurepuere. CtpaTerun 6e3onacHoro noseaeHus B Unrepuere.

Teopernyeckue 0CHOBBI HHPOPMATHKH
HUnghopmayus u ungopmayuonnvie npoyeccowl.

Nudopmanus - 01HO U3 OCHOBHBIX IMOHATUH COBPEMEHHOMN HAYKH.

Wudopmanust Kak CBEAEHUS, MpEeAHA3HAYEHHbIE JUIsI BOCHPUATUS YEJTOBEKOM, U
uHpopMaIMs Kak JaHHbIe, KOTOPbIE MOT'YT ObITh 00pabOoTaHbl ABTOMAaTU3UPOBAHHON CUCTEMOIA.

JIMCKpETHOCTh JaHHBIX. BO3MOKHOCTh ONMCaHUsI HENPEPBIBHBIX OOBEKTOB U MPOLIECCOB C
MIOMOIIBIO JUCKPETHBIX JAHHBIX.

NHpopmanoHHbIE TPOLECCHI - MPOLIECCH, CBA3aHHBIE C XPaHEHHEM, IIPE0OPa30BAHUEM U
nepenavyeil TaHHbIX.

IIpeocmasnenue unghopmayuu.

CumBon. Andasur. MomHocTh andaBurta. Pa3zHooOpasue S3bIKOB U anaBUTOB.
EctecTBeHHble U (QopManbHble S3bIKA. AJ(PaBUT TEKCTOB Ha PYCCKOM s3bIKe. J{BOMYHBIN
andasut. KonnuecTBO BCEBO3MOXKHBIX CJIOB (KOJAOBBIX KOMOMHAIINI) (PUKCUPOBAHHOW JUTMHBI B
nsonyHoM andasute. IIpeoOpasoBanue moboro andasura Kk ABonuHOMy. KommyecTtBo
Pa3IUYHBIX CJIOB (PMKCUPOBAHHOMU JUIMHBI B aJi(paBUTE ONpPeIeICHHON MOIIIHOCTH.

KonupoBanue cumBOJIOB OfHOTO andaBUTa C IOMOIINBIO KOJOBBIX CIOB B JIPYroM
andasure, Ko10Bas TabIUIA, JEKOAUPOBAHHE.

JBonunbiii kon. [lpencraBneHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
andasure.

Nudopmanrionnsiii 00beM JaHHBIX. bBUT - MUHUMalbHAs €IMHHIIA KOJHUYECTBA
uH(boOpMaIMK - ABOMYHBIN paspsa. Enunuiel usmepenus nHGpoOpMamoHHOro o0beMa JaHHbBIX.
but, 6aiiT, kunobalT, MerabanT, TUra0amT.

CkopocTh nepenayn JaHHBIX. EAMHUIIBI CKOPOCTH Mepeiaun JaHHbIX.

KomupoBanue texcroB. PaBHOMepHBbIii koa. HepaBHomephsbiii kon. Komupoka ASCII.
Bocemubutabie kogupoBku. [lousitue o kogupoBkax UNICODE. JlexoanpoBanue coOOIIEHHI ¢
UCIOJIb30BAaHUEM PABHOMEPHOTO M HEPABHOMEPHOTO Koja. MIHpopMannoHHbIi 00beM TeKCTa.

HckaxeHnue uHpopMaIiy Mpu rnepeaye.

OO6mee mpexacraBieHue O HUPPOBOM IMPEACTABIECHUU ayAMOBU3YaJbHBIX W JPYIHX
HEMPEPHIBHBIX JaHHBIX.

Konuposanue nisera. [{BetoBsie moaenu. Monens RGB. I'mybuna konupoBanus. [Tanutpa.

PactpoBoe u  BekTOopHOe nmpexacTaBieHue  u3oOpakeHuid. Ilukcens.  Onenka
uH(pOpPMAIIMOHHOTO 00BeMa rpapUuecKuX JaHHBIX I PACTPOBOTO H300PAKEHHS.

Koauposanue 3Byka. PazpsaHocTs 1 yactoTa 3anucu. KonndyecTBo kKaHalIOB 3aIlKCH.

OreHKa KOJMYECTBEHHBIX IapaMETPOB, CBSI3aHHBIX C TPEACTABICHHEM H XpaHCHHEM

3BYKOBBIX (hailsioB.
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HNudopMannoHHbIe TEXHOJIOTHHU
Texcmosvle OoKyMeHmbL.

TekcToBbIE TOKYMEHTBI U UX CTPYKTYpPHBIE RJIEMEHTHI (CTpaHuIla, ad3all, cTpoKa, CJIOBO,
CHMBOJI).

TexcToBBIM TpoIECCOp - MHCTPYMEHT CO3JaHUs, PEAAKTUPOBaHUS U (popmMaTHUpOBaHUS
TekcToB. [IpaBuna nHabopa tekcra. PenakrupoBanue tekcta. CoiictBa cuMmBoJioB. [Ipudt. Tumst
mpudToB (pyOsieHble, ¢ 3aceykaMu, MOHOIIMPUHHBIE). [TonyXrpHOE U KypCUBHOE HauepTaHHE.
CaoiicTBa a03aneB: TpaHUIlbl, a03allHBIM OTCTYN, WHTEpBad, BbIpaBHHBaHuUE. [lapameTpsl
ctpanuisl. CtuseBoe hopMaTUpPOBAHUE.

CrtpykTypupoBaHue HH(OpMAIMK C TMOMOIIbIO CIHUCKOB MU Tabnuil. MHOTOypOBHEBbHIE
criicku. Jlo6aBneHre TaOauI] B TEKCTOBBIE IOKYMEHTHI.

BceraBka m300paxeHUil B TEKCTOBBbIE JOKYMEHTHl. OOTekaHHe H300paKeHH TEKCTOM.
Bxirouenne B TEKCTOBBIN JOKYMEHT aAuarpamm, GopMyll, HyMepalul CTPaHUll, KOJTOHTUTYJIOB,
CCBUIOK M JIPYTUX 3JIEMEHTOB.

[TpoBepka mpaBonucanus. PaccranoBka nepeHocoB. ['oocoBoit BBoa TekcTa. OnTHdeckoe
pacno3HaBanue Tekcta. KommnerotepHsiii nepeBoa. Vcnonb3oBanue cepBucoB MHTepHETa IS
00pabOTKH TEKCTA.

Komnvromepnas epaguxa.

3HAKOMCTBO € TrpapuyecKuMu penaktopamu. PactpoBble pucyHku. Mcnonb3oBaHue
rpaduuecKkux MPUMHUTHBOB.

Onepanuu  peJakTUPOBaHUS TpapUUYECKUX OOBEKTOB, B TOM HHCIE MHUPPOBBIX
doTorpadumii: U3MEHEHHE pa3Mepa, oOpe3ka, IMOBOPOT, OTpakeHHe, paboTa ¢ OO0JACTAMH
(BpLIENIEHUE, KOTUPOBAHKE, 3aJIMBKA LIBETOM), KOPPEKIIUS 1[BETA, APKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEACTBAMHU
TEKCTOBOTO IIpolleccopa WM JPYrux mporpamm (mpuiioxeHuit). J[oO6aBiieHHe BEKTOPHBIX
PUCYHKOB B JIOKYMEHTBL.

Mynemumeoutinvie npezenmayuu.

[ToaroroBka MynIbTUMEAUHHBIX Tpe3eHTanmii. Cnaiin. JloOaBieHne Ha ciaij TeKcTa U
n3o0paxkeHuit. Pabora ¢ HECKOTBKUMHU ClIaiiIaMH.

JloGaBieHune Ha ClIaiil ayJUOBU3YyalIbHBIX TaHHBIX. AHUMAIH. [ UIIepCChUIKY.

8 KJIACC

TeopeTuyeckue 0CHOBbI HHPOPMATHKH
Cucmemwl cyucieHusl.

Heno3unmonHple ¥ TMO3WIIMOHHBIE CHCTeMbl cuuciieHus. Amndasur. OcHOBaHUE.
PazBepuytas dopma 3anucu uucna. [lepeBoa B ACCATUUHYIO CHUCTEMY YMCEJI, 3alHCaHHBIX B
JPYTUX CUCTEMAX CUHUCIICHUS.

Pumckas cucteMa cuuciaeHus.
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JBonunasi cucrema cuucnenus. [lepeBon nensix ymcen B mpenenax or 0 go 1024 B
JIBOMYHYIO CHUCTeMY cuuciieHus. BoceMepuunas cucrema cuucieHus. IlepeBony umcen wus
BOCBMEPUYHOM CHCTEMBI B IBOMYHYIO U IECATUYHYIO CUCTeMBbI M 00paTHO. [llecTHamaTepuyHas
cucreMa cuucneHud. llepeBon uyucen U3 IIECTHAAUATEPUYHOM CHUCTEMBI B JIBOUYHYIO,
BOCBMEPUYHYIO U JECATUYHYIO CUCTEMBI U OOPATHO.

Apudpmernyeckue ornepanuu B IBOUYHON CUCTEME CUUCIIECHUS.

Inemenmsl Mamemamuieckou 102uKu.

Jlornueckue BbICKa3bIBaHUsA. Jlornmueckue 3HayeHUs BBICKa3bIBaHUM. DJIEMEHTapHbIE U
COCTaBHbIE BBbICKa3biBaHUA. Jloruueckue onepauuu: «u» (KOHBIOHKIHMS, JIOTUYECKOE
YMHOXEHUE), «WIn» (IUIBIOHKIIHS, JIOTUYECKOE CIIOKEHHE), «He» (JIOrH4ecKoe OTpUIIaHUe).
[Tpuoputer nornyeckux omnepauuil. OnpenereHue UCTUHHOCTH COCTABHOI'O BBICKAa3bIBaHUS,
€CJIM M3BECTHbl 3HAYEHUSI MCTUHHOCTU BXOJSAIIMX B HETO JJIEMEHTApPHBIX BBICKA3bIBAHUM.
Jlormueckue BolpakeHus. [IpaBmiia 3amucu Jorudeckux BblpakeHuid. [locTpoeHue Tabmuiy
MCTUHHOCTH JIOTHYECKUX BBIPAKEHUH.

Jlormueckue 37eMeHThl. 3HAKOMCTBO € JIOTHYECKUMHU OCHOBAaMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPaAaMMHPOBAHHE
Hcnoanumenu u anzopummul. Anzopummudeckue KOHCMPYKYUU.

[lonsatne anropurma. McrmoaHuTenw anropuTMOB. AJITOPUTM KakK IUIAH YIIPABIICHUS
VCIIOJIHUTEIIEM.

CpoiictBa anropurma. CrocoObl 3amucu anroputMa (CIOBECHBIH, B BUJE OJIOK- CXEMBI,
IporpaMma).

AnroputMuueckue KOHCTpYKIMU. KOHCTpykuus «cienaoBaHue». JIMHEWHBIH alnropuTMm.
OrpaHM4eHHOCTh JIMHEWHBIX QJITOPUTMOB. HEBO3MOYKHOCTH IPEAYCMOTPETH 3aBUCUMOCTH
MOCJIEZIOBATENILHOCTH BBITOIHSIEMbBIX IEUCTBUM OT UCXO/IHBIX JaHHBIX.

KoHCcTpyKIMs «BETBICHHE»: MOJIHAS U HenoHas (opMbl. BrinonHeHUe U HEBBIIOIHEHUE
yclioBUs (MICTUHHOCTD U JIOKHOCTb BbICKa3biBaHMsl). [IpocThie 1 coCcTaBHbIE YCIOBHSL.

KOHCTpyKIIMSI «ITOBTOPEHUS»: LUKIBl C 3aJaHHBIM 4YKCIOM IIOBTOPEHMH, C YCIOBHEM
BBITNIOJIHEHUS, C IEPEMEHHON LIUKIIA.

Pa3zpaboTka nnsi GpopMallbHOrO MCHOJIHUTENS aIrOpUTMa, MPUBOJAIIETO K TpedyeMoMy
pe3yabTaTy MpH KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alTrOpPUTMOB C
UCIOJIb30BAHMEM LIMKJIOB W BETBJICHUN Ui YHpaBlieHUS (OpMaibHBIMU HCIIOJHUTEISIMH,
TakuMu Kak PoOot, Uepemamka, YeprexxHUK. BblmolHeHHWE anropuTMOB BPYYHYIO M Ha
KomnbtoTepe. CHHTaKCUYECKUE U JIorHueckue omunoOku. OTKa3bl.

A3bIK npocpamMmuposans.

S3eik  mporpammupoBanus  (Python, C++, TIlackams, Java, C#  IlIkonbHbIi
AnroputMuueckuil S3bIk).

Cucrema MporpaMMHPOBAHHUS: PEIAKTOP TEKCTa MPOTPaMM, TPAHCIISITOP, OTIATIHK.
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IlepemenHas: Tun, ums, 3HadeHue. Llenble, BEECTBEHHBIE U CUMBOJIbHBIEC IIEPEMEHHBIE.

Oneparop npucBauBaHus. ApUPMETHUECKUE BBIPAKEHUS U MOPSIOK UX BBIYMCICHUS.
Onepanyy ¢ HenbIMUA YUCIIaAMU: LEJIOUYUCIIEHHOE JEJIEHNE, OCTaTOK OT JEJICHMS.

Bersnenus. CoctaBHble yClIOBUA (3alIMCh JOTUYECKUX BBIPAKEHUN HA U3y4aeMOM SI3BIKE
nporpammupoBanus). HaxoxaeHue MUHUMYMa U MakCUMyMa U3 JIBYX, TPEX U YETBIPEX YHUCEll.
Penienne kBagpaTHOrO ypaBHEHHUs, UMEIOILErO BEECTBEHHBIE KOPHHU.

Jlnanorosas oTiaaKa MpoOrpaMm: MOLIATOBOE BHIITOJIHEHUE, IPOCMOTP 3HAYCHUN BEJIUYHH,
OTJIaI0YHBIN BBIBOJI, BBIOOP TOUYKH OCTAHOBA.

Hukin ¢ ycnoBueM. Anroput™ EBkiuaa i HaX0xAeHUST HAUOOJBIIETO 00IIETo AeTUTEeNs
JIBYX HATypaJIbHbIX unces. Paz0uenue 3anucu HaTypalbHOIO YKCia B MO3UIIMOHHON CUCTEME C
OCHOBaHHEM, MEHBILIUM WK paBHBIM 10, Ha OTAEIbHBIE IU(PHI.

[{ukn ¢ mepeMeHHON. AITOPUTMBI IPOBEPKU ACIIUMOCTH OAHOTO LIEJIOT0 YNCiIa Ha APYroe,
IIPOBEPKU HATYPAJIBHOTO YKCIIA HA IIPOCTOTY.

OO6paboTka CUMBOJBHBIX  JaHHbIX. CHMBOJbHBIE  (CTPOKOBBIE)  I€PEMEHHBIE.
[TocumBonbHass o0OpaboTka cTpok. I[lomcueT YacTOTHl MOSABIEHUS CUMBOJIA B CTPOKE.
Berpoennbie pyHkmu ans 00pabOTKH CTPOK.

Ananuz ancopummos.

OrnpenenieHe BO3MOXKHBIX PE3yJIbTAaTOB PaOOTHl aIrOpUTMa MPU JaHHOM MHOYKECTBE
BXOJIHBIX JIaHHBIX, OMpENEJICHHNEe BO3MOXKHBIX BXOJIHBIX JAaHHBIX, MPUBOISAIIUX K JAaHHOMY
pe3ynbTary.

9 KJIACC

Hu¢posast rpaMOTHOCTH
I nobanvuas cemv Unmepnem u cmpamezuu 6€30nacHo20 no8edeHUs 8 Hell.

['mo6anbHas cetb MuTepuer. IP-ampeca y3noB. CeTeBoe XpaHeHHUE MaHHBIX. MeTObI
MH/IMBUyaJIbHOTO U KOJIJIEKTUBHOIO pa3MelleHus: HoBoi nHpopmanuu B Untepuere. bonbime
NaHHbIE (MHTEPHET-TaHHbIC, B YACTHOCTH JJAaHHBIE COITMAIBHBIX CeTeH).

[Tonsitue 00 nHGOPMAIIMOHHOMN 0€30MaCHOCTH. YTPO3bl HHPOPMAITMOHHOM O€30MaCHOCTH
npu pabore B riI00adbHOW CETH M METOAbl MpOoTHBOneWcTBUS uM. [IpaBumiia Ge3omacHoOU
ayreHTHQUKAIMK. 3amura JdudHOW wuHpopmanuu B HWHTepHere. be3zomacHele cTpaTeruu
noseneHus B Mutepuete. [Ipenynpexaenne BoBiIeUeHHs B ACCTPYKTUBHBIC M KPUMHUHATHHBIC
¢dbopMbI ceTeBOl aKTUBHOCTHU (KMOEpOYIITUHT, PUILUHT U Jpyrue GOpMBI).

Paboma 6 ungpopmayuonnom npocmpancmae.
BI/II[BI ACATCIIBHOCTHU B I/IHTepHeTC, HHTCPHCT-CCPBUCHL: KOMMYHHKAIIMOHHBIC CCPBUCHI

(mouroBast ciayx0a, BUACO-KOH(EPEHI-CBA3b M JAPYTU€), CIPABOYHBIE CIYKObI (KapThl,
pacmiucaHus v IPyTUe), MOUCKOBBIE CITY>KOBI, CITy>KObI OOHOBIICHUS

10
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POrpaMMHOTO oOecTieueHus U Ipyrue ciryk0b1. CepBUCH TOCYAAPCTBEHHBIX yciIyT. O0mauHbie
xpa"Hwinina gaHHbIX. CpeacTtBa COBMECTHOM pa3pabOTKU JIOKYMEHTOB (OHIaitH-0(UCHI).
[IporpammHoe oOecrieueHUE Kak BeO-CEpBUC: OHJIAMHOBBIE TEKCTOBBIE U Tpaduueckue
pEeAaKTOpHI, CpeIbl pa3pabOTKU MPOrPaAMM.

Teopernueckue 0ocCHOBbI HHGPOPMATHKH
Mooenuposanue kak memoo no3HaHus.

Mopenb. 3anauu, pemiaemMbie ¢ MOMOIIbIO MojenupoBanus. Kinaccudukanuum moaeneit.
Marepuanbuble (HaTypHble) W HH(OpMaIMOHHbIE Mojaenu. HempepbiBHBIE W JMCKPETHBIE
monenu. HMwmwutanmonnsie wmonenu. HWrpossle Mmozaenu. OleHKa COOTBETCTBUS MOJIETH
MOJIETUPYEMOMY OOBEKTY U LIEJIIM MOJEINPOBAHUS.

Tabnuunslie Mmonenu. Tabnuia kak mpeIcTaBleHue OTHOIICHHUS.

baspl nanubix. OTOOp B TabnHIlEe CTPOK, YAOBIETBOPSIOIIMX 33JaHHOMY YCIOBHUIO.

['pad. Bepuuna, pedbpo, nyts. OpueHTUPOBAHHBIC U HEOPUEHTUPOBaHHBIE Tpadsl. [nmHa
(Bec) pebpa. BecoBas marpuma rpacda. imHa myta Mmexay BepmmHamu Tpada. I[louck
ONTUMAJILHOTO NyTH B rpade. HauanbHas BepmrHa (MICTOYHUK) U KOHEYHas BEpILKHA (CTOK) B
OpUEHTUPOBAHHOM Tpade. BolunciieHne KoiaumdecTBa MyTell B HAIPABICHHOM allMKINYECKOM
rpade.

HepeBo. Kopenb, BepmmHa (y3en), JucT, pebdpo (myra) gepeBa. Bwicota paepera.
[Toxnepero. [Ipumepsl ucnonb3oBanus nepeBseB. [lepebop BapuaHTOB C MOMOIIIBIO IepEBa.

[TonsiTHe MaTeMaTHYeCKOM MoOeNd. 3aJauyu, peliaeMble ¢ MOMOIIBI0 MAaTEMATHYECKOTO
(KOMITBIOTEPHOT0) MoJieaupoBanHus. OTIMune MaTeMaTHYECKOM MO/IENIM OT HaTYpPHON MOJEIH U
OT CJIOBECHOTO (JINTEPATypHOTO) OMUCAHUsI 00BEKTA.

Ortanbl  KOMIBIOTEPHOTO  MOJEIMPOBAHUSA:  I[OCTAHOBKAa  3a/ayd, IOCTPOCHHE
MaTeMaTH4YeCKOW  MOJENH, NporpaMMHas  peanus3anusi, TECTHUPOBaHUE, MPOBEACHHE
KOMIIBIOTEPHOT'0 3KCIIEPUMEHTA, aHAJIU3 €0 Pe3yIbTaTOB, YTOUHEHHE MOJIEIIH.

AJITOPUTMBI M IPOrPaAaMMHPOBAHHE
Paspabomka aneopummos u npozpamm.

Pa3Ouenne 3amaun Ha mnonzagaud. CocTaBieHHE aNrOPUTMOB M TMPOrpaMM  C
UCIIOJIb30BAHUEM BETBJICHUH, IIMKIOB M BCIIOMOTaTEIbHBIX aJITOPUTMOB MJi YIpaBICHUS
ucnosHuTeneM PoOOT win ApyruMu MCTIOIHUTENIMU, TaKUMH Kak Yepenamika, YepTe:KHUK U
JPYTUMU.

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CoCTaBieHHME U OTJIaJIKa
IpOTpamMMm, pean3yIOUINX THIIOBbIE alTOPUTMbI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB,
Ha OJHOM H3 s3bIKOB mporpammupoBanusi (Python, C++, Tlackans, Java, C# IllkonbHbIi
AnroputMuueckuil S3bIK): 3alOJHEHHWE YMCIOBOIO MAacCHMBa CIIy4allHBIMU 4YHUCJIaMHU, B
COOTBETCTBUU € (POPMYIION WM ITyTEM BBOJA YHCEJl, HAXOXKACHHE CYyMMbI 2JIEMEHTOB MAacCHBa,
JUHENHBIA TOMCK 33JaHHOIO 3HAYE€HHWs B MacCHUBE, IIOACYET JJIEMEHTOB MAacCHBa,
YIOBJIETBOPSAIOIINX 3a/JlaHHOMY YCJIOBHMIO, HAXO0XJACHHE MHHUMAaJIBHOTO (MAaKCUMAJbHOIO)
sneMeHTa MmaccuBa. CopTUpOBKa MaccUBa.
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O6paboTka TOTOKAa [AaHHBIX: BBIUYMCICHHWE  KOJMYECTBA, CYMMBI, CPEIHETO
apupMeETHYECKOrO, MHUHHUMAaJIBHOTO U MaKCUMAaJIbHOT'O 3HAYCHUS JJIEMEHTOB
IIOCJIEOBATEIBHOCTH, YAOBIECTBOPSAIOIINX 33JaHHOMY YCIIOBHUIO.

Ynpaenenue

VYnpasnenue. Curnan. O6patHas cBa3b. [logyyeHue curHaiaoB OT HU(POBBIX JAaTUYUKOB
(KacaHUs, pacCTOSIHHS, CBETa, 3ByKa M APyroro). [IpuMeps! HCmonbp30BaHus MPUHIIAIIA 0OpaTHOU
CBSI3W B CHCTEMax YIPAaBJICHUS TEXHUYECKUMHU YCTPOHCTBAMHU C TMOMOUIBIO JATYMKOB, B TOM
4Hclie B pPOOOTOTEXHHKE.

[Tpumeps! poOOTH3MPOBAHHBIX CHCTEM (CUCTEMA YITPABICHUS IBM)KCHUEM B TPAHCTIOPTHOMN
CHCTEMe, CBapodYHas JIMHUS aBTO3aBOJa, aBTOMAaTU3UPOBAHHOE YIPABJICHUE OTOIJICHHUS JOMa,
aBTOHOMHAsI CHCTEMa YIPABJICHUS TPAHCIIOPTHBIM CPEJCTBOM U IPYTHE CHCTEMBI).

HNHpopManoHHbIE TEXHOJIOTHH
DnekmpoHHble MadIuYbl.

[Tonatue 00 3neKTPOHHBIX Tabaunax. THUMBI JAHHBIX B sueiKax 3JIEKTPOHHON TaOIHIIBI.
PenaktupoBanue u popmatrpoBanue tabnuil. Berpoennbsie pyHKIMM AJ MOMCKA MAaKCUMYyMa,
MUHUMyMa, CYMMBl U cpeaHero apupmernyeckoro. CopTHpoBKa HaHHBIX B BBIIEICHHOM
nuanasone. [loctpoeHune nuarpamm  (THCTOrpamMma, KpyroBas —JuarpaMma, TOY€YHas
nuarpamma). Beibop tuna auarpammel.

[IpeobpazoBanue popmy: npu konupoBaHuH. OTHOCUTENbHAs, a0COIIOTHAS U CMEIIaHHAas
ajzpecarus.

VY coBHbIE BBIYMCIIEHUS B AJIEKTPOHHBIX Tabnunax. CyMMUpOBaHHUE U TIOJICYET 3HAUCHUI,
OTBEUAIOIIUX 3a7aHHOMY YycioBuio. OOpaboTka OoybIiUX HAOOPOB AaHHBIX. YHCIEHHOE
MO/JICJIMPOBAHUE B 3JICKTPOHHBIX TaOIUIIaX.

Hugopmayuonnvle mexnono2uu 8 cospemMenHom obujecmae.

Ponb MHQOpManMOHHBIX TEXHOJIOTMI B Pa3BUTUM HPKOHOMHMKM MHUpPa, CTpaHbl, PErHOHa.
OTKpbITHIE 00pa30BaTEIbHbBIE PECYPCHI.

[Ipodeccun, csizanHble ¢ UHPOPMATUKON W MHPOPMAIMOHHBIMU TEXHOJOTUSMHU: BeO-
Iu3aiiHep, IpOTpaMMHUCT, Pa3padOTIYMK MOOUIIBHBIX MPHIOKEHUH, TECTUPOBLIUK, apXUTEKTOP
IPOTPaMMHOI0 OOECTIeUeHUs, CIICIUAIIUCT 110 aHATU3Y JaHHBIX, CACTEMHBIN a]IMHHUCTPATOP.

12
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
NH®OPMATUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne nHGOPMATUKH HA YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHMs HAIIPABIEHO Ha
JOCTUKEHUE 00yUYalOIUMHUCA TUYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX PE3YIbTATOB
OCBOEHMSI CO/IEp)KaHUsl y4eOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yibTaThl MMEIOT HANPABJICHHOCTh HA pEIICHHWE 3a1ad BOCIHUTAHWSI,
Pa3BUTHUS U COIMATU3AIUN 00YJAIOIINXCS CPEICTBAMH YIeOHOTO MpeIMeTa.

B pesynbrate mszyuenus mHGOpPMATUKH HA YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Yy
oOyuarorierocst 0yayT c)OpMUPOBAHBI CIICTYIOIINE JIMYHOCTHBIC PE3YJIbTAThI B YaCTH:

1) maTpuOTHYECKOT0 BOCITUTAHUS:

LICHHOCTHOE OTHOILLIECHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HaY4YHOMY
HaclleINI0, TOHUMAaHNEe 3HaYeHHUs UH()OPMATUKN KaK HAYKU B )KU3HU COBPEMEHHOI0 0OIIecTBa,
BJIa/ICHUE JJOCTOBEPHOU MH(pOpMaIel 0 mepeJoBbIX MUPOBBIX U OT€UECTBEHHBIX JOCTUKEHUSIX
B 00sacT MH(GOPMATUKN M MHPOPMALMOHHBIX TEXHOJIOIHH, 3aMHTEPECOBAHHOCTh B HAYUHBIX
3HaHUAX 0 HU(POBOI TpaHCHOPMALIMKU COBPEMEHHOTO OOIIIECTBA;

2) MYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OpUEHTAIMSl Ha MOpaJbHBbIC IEHHOCTH U HOPMBI B CUTYaIlMsIX HPaBCTBEHHOTO BHIOODA,
FOTOBHOCTh OLIEHHWBATh CBOE MOBEJCHHUE U MOCTYNKHU, a TAKKE MOBEJCHUE U MOCTYIKH JIPYyTUX
JIOJIe C TO3UIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS IMOCIEACTBUMI
MOCTYTKOB, aKTUBHOE HEMPUATUE aCOIIMATbHBIX MOCTYIIKOB, B TOM yucie B IHTepHeTE;

3) rpaaaHCKOro BOCIIUTAHUS:

MPEJICTABIICHUE O COIMAIBHBIX HOPMaxX MW MpaBUaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, B TOM YHCJIC B COITMAIBHBIX COOOIIECTBAX, COOIOJCHUE TIPABUI OE301TaCHOCTH, B
TOM YHCJIC HABBIKOB O€30MaCHOTO TIOBEJICHUS B MHTEPHET-CPEJie, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOW JIEATEIPHOCTH TIPH BBIMOJTHCHUHM YYCOHBIX, IMO3HABATEIBHBIX 3a/1ad, CO3JIaHHH
y4eOHBIX MPOEKTOB, CTPEMJICHHE K B3aMMOIIOHUMAHHUIO M B3aWMOIIOMOIIM B TMPOIIECCE ITOU
y4eOHOM JeATEIBHOCTH, TOTOBHOCTh OIEHUBATH CBOE ITOBEJICHUE U TTOCTYITKA CBOMX TOBApHUIICH
C TIO3UITMHM HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBHI MMOCTYIKOB;

4) MeHHOCTeil HAYYHOrO MO3HAHMSA:
chOpMUPOBAaHHOCTh ~ MHPOBO33PEHUYECKHX  MpeACTaBleHUd 00  uHbopmarmu,
UH(POPMAIIMOHHBIX Mpolieccax U HHPOPMALMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH U COCTABJISIIOLINX 0a30BYIO
OCHOBY /IJIs1 HOHMMAaHMS CYLITHOCTA Hay4YHON KapTHUHBI MUPA;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHNIO0, OCO3HAHHOMY BBIOOPY HAIIPABJIEHHOCTH U YPOBHS 00yUY€HHs B JaJIbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMM HAaBBIKAMM HCCJIEI0BATEIbCKON NE€ATEIbHOCTH, YCTaHOBKA Ha
OCMBICJIEHHE OMbITa, HAOMIOJAEHUI, MOCTYIKOB M CTPEMIIEHHE COBEpPUIEHCTBOBATh IyTH
JOCTH)KEHUS. MHANBUYaIbHOTO ¥ KOJUIEKTUBHOT'O OJIaronony4us;

C(OPMHUPOBAHHOCTh ~ MH(OPMAIMOHHOM  KyJIbTYypbl, B TOM  YHCJIE€  HaBBIKOB
CaMOCTOSTENBHON pabOTHI C YU€OHBIMH TEKCTAMHU, CIIPABOYHOM JINTEPATYPOH, pa3HOOOPa3HBIMU
CpelcTBaMH MH(MOPMALMOHHBIX TEXHOJOTHH, a TaKK€ YMEHHUS CaMOCTOSATEIBHO OIpPEIEIISTh
HeJlu cBoero oOydeHus, CTaBUTh M (OPMYyIUpOBaTH Juid ceOs HOBBIE 33JayM B yuebe u
NIO3HABATEIbHON JESATENIbHOCTH, pa3BUBAaTh MOTHBBI M HMHTEPECHl CBOEH MO3HABATEIbHOU
NEeSATENbHOCTH;

5) ¢opmupoBaHusI KYJIbTYPbI 310POBbSI:
OCO3HAaHHE IIEHHOCTH XH3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0pPOBbIO, YCTAaHOBKA
Ha 3JI0pOBBIM 00pa3 *U3HHU, B TOM YHCIIE U 32 CYET OCBOEHHUS U COOJIOJIEHUS TPeOOBAHMIA

0€30MMacHOM 3KCIUTyaTalluu CPEICTB MH(OPMALIMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJIOTH;

6) TPya0BOIr0 BOCIUTAHMS:

MHTEpEC K MPaKTHYeCKOMY M3ydeHuto podeccuil u Tpyaa B chepax mpodeccruoHanbHON
JESATeTbHOCTH, CBSI3aHHBIX C MHGOPMATHUKOW, MPOrpaMMHUpOBaHMEM W WH(OOPMAIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMU HA JOCTHXKEHUSAX HAYKH MH(POPMATUKH U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBI BBIOOp W TOCTPOSHUE WHAUBUAYAIbHONW TPAaeKTOPUH OOpa3oBaHUS U

JKU3HCHHBIX IIJIAHOB C YUCTOM JIMYHBIX U 06HICCTBCHHI)IX HUHTCPECOB U HOTp€6HOCT€fI;

7) IKOJOrHYeCKOro BOCIIHTAHMA:
OCO3HAHHE INI00ATIBHOTO XapaKTepa SKOJIOTHYEeCKUX MPOoOJIeM U MyTel uX peueHus, B TOM

qHUCJIC C YYCTOM BO3MOKHOCTEH I/IH(I)OpMaI_[I/IOHHI)IX N KOMMYHHUKAITUOHHBIX TGXHOHOFHﬁ;

8) amanTanum 00y4aruUIerocsi K H3MeHS IOIHMCSH YCJIOBUSM CONHMAJIbLHOI M MPUPOTHOI
cpeabl:

OCBOCHHE OOYYaIOIIMMUCA COLMAJILHOTO OIbITa, OCHOBHBIX COLIMAJBHBIX POJIEH,
COOTBETCTBYIOIIMX BeAYyIIEH JEATEIbHOCTH BO3pacTa, HOPM U TpPaBWJI OOIIECTBEHHOTO
noBeeHHs, (HOPM COLMANTBHOM KU3HU B IPyNIax U cOOOIIECTBAX, B TOM YHCIIE CYHIECTBYIOLINX

B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAIIPEJMETHBIE PE3YJIbTATDBI

MeTaHpeﬂMeTHHe PE3yJabTaTbl OCBOCHHA IIPOTpaMMBI II0 I/IH(bOpMaTI/IKe OTpaxaroT
OBJIAJICHUC YHUBCPCAJIBbHBIMU y‘Ie6HBIMI/I JICHCTBUSIMU - [IO3HAaBaTCJIIbHBIMU,
KOMMYHUKATUBHBIMHU, PCIYJIATHUBHBIMH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble Jjoruueckue JelcTBHUA:

YMEHUE OIpeAeisaTh IMOHATHUS, CO37aBaTh OO0O0OIEHUs, YyCTaHABIWBATh AaHAJIOTHUH,
KJIacCCU(PUITUPOBATH, CAMOCTOSTEIIFHO BEIOMPATh OCHOBAHUS M KPUTEPHUU I KiIacCH(pUKAIUH,
YCTaHABIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH JIOTHUYECKHE PACCYKJICHUS,
MPOBOJIUTH YMO3AKIIOUEHUS (MHIYKTUBHBIC, IETYKTUBHBIC U 110 aHAJIOTUH) U BBIBOJIHI;

yMEHHE CO3/71aBaTh, IPUMECHSTh M MPE0OPa30BLIBATh 3HAKW M CUMBOJIBI, MOJCIIH U CXEMBI
JUTSL peIlieHUs] y4eOHBIX U MTO3HaBaTEIbHBIX 3a/a4;

CaMOCTOSITEIFHO BBIOMPATh CHOCOO perieHus y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUaHTOB pEIICHUSA, BBHIOUpaTh HamOoJee TMOAXOMANIUNA C YyYEeTOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarebcKe AeiCTBHA:

dhopmynupoBaTh BOMPOCH], (GUKCUPYIOIIME Pa3phIB MEXAY PEATbHBIM U KEJIATCIbHBIM
COCTOSIHUEM CUTYyaIluu, 00bEKTa, 1 CAMOCTOSATENILHO YCTaHABIUBATH HCKOMOE U JaHHOE;

OIICHMBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIUIO, MOIYYCHHYIO B XOJIe
UCCJIE0BaHUS;

MPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE TMPOIECCOB, COOBITUH W UX
MOCIICZICTBUS B @aHAJIOTUYHBIX MJIM CXOJTHBIX CHUTYAIUsX, @ TAK)KE BBIJIBUTATH MIPEITOIOKECHUS 00
MX Pa3BUTHUH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PatGora ¢ undgopmanueii:

BBISIBJIATE eQUIUT MHPOPMAIMH, TAHHBIX, HEOOXOIUMBIX JUIS PEHICHUS TOCTaBICHHOU
3a/1a9u;

NPUMEHATh pa3jIMYHbIE METOJAbl, WHCTPYMEHTBI U 3ampoChl NpPU IOUCKE U OTOOpe
UHPOpPMAIIMKM WM JAHHBIX W3 WCTOYHHUKOB C Y4YETOM TMPEAJIOKEHHOW Y4eOHOW 3amauu u
3aJJaHHBIX KPUTEPHUECB;

BbIOMpATh, AHAJIM3UPOBATH, CHUCTEMAaTU3UPOBATH W HHTEPHPETHUPOBATH HH(POPMALNIO
pa3IMYHBIX BUJIOB B (DOPM MpEICTABICHUS;

CaMOCTOATEBHO BBIOMpPATh ONTHUMAIbHYIO (opMy mpeacTaBieHus WHGOPMAIMH U
WITIOCTPUPOBATH PEIIaeMble 33]]a4l HECIOKHBIMHU CXEMaMH, TuarpaMMaMy, HHOW rpadukoil u
UX KOMOMHAIUSIMU;

OLICHUBATh HAJASKHOCTh WH(GOPMAIUHU IO KPUTEPHSIM, NPEUIOKEHHBIM YUUTEIEM WIH
chopMyTUPOBAaHHBIM CAMOCTOSATEIHHO;

3¢ PEKTUBHO 3aIIOMUHATH U CUCTEMaTU3NPOBATh MHPOPMAIIHIO.
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KomMMmyHuKaTUBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUSA
Oo1menue:
COTIOCTABJISITh CBOU CYXKICHUS C CYXJICHUSIMHU JPYTUX YYaCTHUKOB JUajora,

0OHapyXUBATh Pa3IMUMe U CXOJICTBO MO3UIIUH;

MyOoJWYHO  TPEACTABIATH  PE3yNbTaThl  BBIMOJHEHHOTO  ONBITAa  (IKCIEPUMEHTA,
WCCIIEIOBAHUS, IPOCKTA);

CaMOCTOSITEIFHO BBIOMpaTh (opMarT BBICTYIUICHHS C Y4Y€TOM 3ajad IPEe3CHTAlNH |
0COOCHHOCTEH ayJUTOPUH M B COOTBETCTBHH C HUM COCTaBJIATh YCTHBIC M TUCHMEHHBIC TEKCTHI
C MCIIOJIb30BAaHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHaA AeSITeIbHOCTD (COTPYIHUYECTBO):

NOHUMATh M MCHOJIb30BaTh MPEUMYIECTBA KOMAHIHON M MHAMBUAYaIbHOW pabOThl MpU
pEIIeHUH KOHKPETHOM MpoOJIeMBbI, B TOM YKCJIE MPU CO3AaHUH HH(POPMAITMOHHOTO MTPOYKTA;

NPUHUMATH 1I€JIb COBMECTHONW HMH(OPMAIMOHHON NEATEIBHOCTU MO cOopy, oOpaboTke,
nepenaye, popManuzanui HHGOPMaLUU, KOJJIEKTUBHO CTPOUTH IEUCTBUS IO €€ JOCTUKEHUIO:
pacnpenensiTh poJid, J0TOBapUBATHCS, 00CYXKIATh MPOIIECC U PE3YJILTAT COBMECTHOU PabOTHI;

BBINIOJIHATh CBOIO YacTh paboThl ¢ MHPOpManuend Ui HH()OPMALMOHHBIM IMPOIYKTOM,
J0CTUTasi KAYECTBEHHOTO pe3yJIbTaTa M0 CBOEMY HANPABIEHUIO U KOOPJIUHUPYS CBOU JEHCTBUS
C APYTMMU YICHAMHU KOMaH/Ibl;

OLICHMBATh KAYECTBO CBOEIO BKJIAJ1a B 001U MH(OPMALIMOHHBIN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENBHO C(HOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS;

CpPaBHMBAaTh pe3yJbTaThl C HCXOJHOW 3aJadeil M BKIAJ KaXJIOro 4WiIeHa KOMaHIbl B
JOCTUKEHUE PEe3yJbTaTOB, pa3leisaTh cPepy OTBETCTBEHHOCTH U MPOSIBISTH FOTOBHOCTH K
MIPEeIOCTaBICHHUIO OTYETA Mepe] IPYIIoH.

PeryasiTuBHbIC YHHBEPCAJIbHBIC yYeOHbIE 1eiiCTBUS
Camoopranuszanus:

BBISIBJISITh B )KM3HEHHBIX U YUEOHBIX CUTYalUsX MPOOIEMBbl, TPEOYIOLIUE pELICHUS;

OpUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0JAX K IMPUHATUIO PEIICHUN (MHAMBHIYaJIbHOE
MPUHATHE PEUICHUM, TPUHATUE PEIICHUI B TpyNIIe);

CaMOCTOSITEIbHO COCTABJIATh AITOPUTM pEUIeHHs 3aJaud (WU €ro 4acThb), BHIOMPAThH
crnoco0 pemieHus y4eOHOM 3ajadul € y4YeTOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh Npe/laraeéMble BaApUAHThI pEeLICHUH;

COCTaBIIATh IJIAH ACHCTBUI (MJIaH peaau3aliy HAMEUEHHOTO aJropuTMa peIIeHHs),
KOPPEKTHPOBATh MPEI0KEHHBIN aJITOPUTM C YUETOM IOJIy4EHHsI HOBBIX 3HAHHUM 00 N3ydaeMoM
00BEKTE;
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IPOBOJIUTH BHIOODP B YCIOBUSAX MPOTHBOPEUYNBON MH(MOpMAIMHN U OpaTh OTBETCTBEHHOCTh

3a perieHue.

CamoxoHTpoOJIb (peduiekcus):

BJIa/IETh CIIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHBALIMY U PEPIICKCHUH;

JIaBaTh OLICHKY CUTYyallMH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U IPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIIEHUU
yueOHOM 3a/1auH, aJalTUPOBATh PELICHUE K MEHSIOLIMMCS 00CTOSITEIbCTBAM;

OOBSACHATHh TNPUYUHBI JIOCTHXKEHHSI (HEIOCTHXKEHMS) PpEe3yJabTaTOB HH(OPMALMOHHOM
NESTEIIbHOCTH, /1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh HAaxOJIUTh IO3UTHUBHOE B
IPOM30LIEAIIEH CUTyaluy;

BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, M3MEHUBIINXCS
CUTYyallUl, yCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OICHHUBATL COOTBCTCTBUC PE3YJIbTAaTa LCIIN 1 YCIIOBUAM.

IMOIHUOHAJILHBIN MHTEJJIEKT:
CTaBHUTH ceOsI HA MECTO JIPYroro 4eJIoBeKa, MOHUMATh MOTUBBI U HAMEPEHHS IPYTOTO.

IIpunsTHE Ceds U APYTrUX:
OCO3HaBAaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATh BCE BOKPYI JaXXE€ B YCIOBHUSX OTKPBITOTO
J0cTyna K JII00bIM 00beMaM UH(OpMAaIIUH.

HNPEIMETHBIE PE3YJIBTATHBI

K xonity oOyuenus B 7 kjacce y o0ydarorierocst Oyayt cpopMUpoBaHbl yMEHUS:

MOSICHATh HAa IPUMEPax CMBICH MOHATHI «uHGOpMaINus», «MH(OOPMAIIMOHHBIN MPOIIECCy,
«o0paboTka HHPpOpMAIIUNY, «XpaHEeHHEe HHPOPMALIUNY, «IIepenada HHPOpMaITUn»;

KOAMPOBATh M JEKOAUPOBATH COOOINECHUS MO 3a/JaHHBIM TpaBUJIaM, JEMOHCTPUPOBATH
MOHMMAaHNE OCHOBHBIX TIPUHIIAIIOB KOAWPOBAaHUS WHOOPMAIMKM Pa3TUIHOW TPUPOIBI
(TexcToBOM, rpaduyecKou, ayamno);

CpaBHHUBATh JUIMHBI COOOIIEHUH, 3alMMCAaHHBIX B Pa3IMYHBIX andaBuTax, OMEPUPOBATH
SMHHUIIAMH U3MEPEeHUS HH(POPMAITMOHHOTO 00beMa M CKOPOCTH Tepeaun JaHHBIX;

OIICHMBATh M CpPaBHMBATh pPa3MEPbl TEKCTOBBIX, I'paUUECKHX, 3BYKOBBIX (ailyloB U
BHJ1€0(DAIITOB;

MPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHsS W Iepefadyn HHPOpMaIluu,
CpaBHHMBATh UX KOJMYECTBCHHBIC XapAKTCPUCTUKU;

BBIJICIISATh OCHOBHBIE ATAIbl B UCTOPUU U TIOHUMATh TEHICHIIMHM PAa3BUTHS KOMIIBLIOTEPOB H

IporpaMMHOIo O6€CH€‘IGHI/IH;
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NOJTyYaTh ¥ UCTIOIH30BATh HH(POPMALIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO KOMITBIOTEPA
U €ro OCHOBHBIX JJIeMEHTax (MpoIleccop, ONepaTUBHAs MaMsTh, JIOJTOBPEMEHHAsl MaMsTh,
yCTpOICTBa BBO/Ia-BBIBOJIA);

COOTHOCHUTbH XapaKTEPUCTUKHU KOMIIBIOTEPA € 3a/la4yaMH, pEIIa€MbIMU C €T0 IOMOUIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKOMN CTPYKTYpe (aillioBOM CUCTEMBI (3aIIUCHIBATH TIOJHOE
uMsa (aitna (kataymora), myTh K ¢aiiny (katajory) mo MMEIIMEeMYyCs OINUCaHHuI0 (aiIoBOH
CTPYKTYpPbI HEKOTOPOTO HH(POPMAIITMOHHOTO HOCHUTETIS );

pabotath c (ailyioBOM CHUCTEMOH MMEpPCOHATBLHOTO KOMIBIOTEPA C HCIOJIB30BAaHUEM
rpajpuueckoro  uHTepdeiica, a HUMEHHO: CO3/1aBaTh, KOMHPOBaTh, IEPEMEIIATh,
NIEPEUMEHOBBIBATH, YAAIATH U apXUBUPOBATh (haiiiibl U KaTaJoru, UCTIOIb30BAaTh AHTUBUPYCHYIO
MpOrpamMmy;

NPEJICTaBIATh pPE3yJbTaThl CBOEH  NEATEIBHOCTH B BHUAE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUUHBIX MTPE3EHTAIUH;

uckatb wuHpopmanuio B VHTepHeTe (B TOM uYHCie, IO KIIOYEBBIM CJIOBaM, IIO
M300paKEHUI0), KPUTUIECKU OTHOCUTHCS K HalICHHOU MH(OpMAIMK, 0CO3HABAs OTMIACHOCTh ISl
JUYHOCTH M OOIIecTBa pacHpOCTPAHEHHUS BPEJOHOCHOM HHOpManuu, B TOM YHCIIE
HKCTPEMHUCTCKOTO M TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-PECypCOB;

UCIIOJIb30BATh COBPEMEHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIHI;

coOmonaTh  TpeOoBaHusi ~ 0e30MacHOM  AKCIUTyaTallud  TEXHUYECKMX  CpEJACTB
MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COOIIOIaTh CETEBOM ITHKET, Oa30BbIE
HOPMBI HH(POPMALIMOHHOMN 3THKH U MpaBa MpH padoTe ¢ MPUIOKEHUIMHU Ha JIIOOBIX YCTPOMCTBAaxX
u B InTepHeTe, BbIOUpaATh O€30MacHbIE CTPATErHH MMOBEECHUS B CETH;

NPUMEHSITh METO/bl NPO(QUIAKTUKA HETATUBHOTO BIUSHUS CPEICTB MH(POPMALMOHHBIX U

KOMMYHUKAITHMOHHBIX TEXHOJIOTUM Ha 3A0POBBC IIOJIL30BATCIIA.

K koniy oOyuenus B 8 kiacce y oOydaromierocst 0ynyT copMUpPOBaHbl YMEHHUSL:

MOSICHATH HAa TIPUMEPAX PA3TUUHS MEXKTY MO3UIITMOHHBIMU U HETTO3UITMOHHBIMHU CHUCTEMaMH
CUHCIICHUS;

3amuchiBaTh M CpaBHHMBATh Lenble yuciaa or 0 go 1024 B pa3inu4HBIX MO3UIIMOHHBIX
cucTeMax cuuciieHus (¢ ocHOBaHMSAMU 2, 8,16), BBIMOJHATH apu(PMETHUCCKUE OTEepAIMK HaJl
HHUMU;

PacKphIBaTh CMBICT TOHSTHIA «BBICKA3bIBAHHEY, <JIOTUYECKAs OMEPAIHs, «JIOTHUYECKOE
BBIPQKEHUEY,

3aMUCHIBATh JIOTUYECKHUE BBIPAKEHUS C HCIOIB30BAaHUEM IU3BIOHKIIMHM, KOHBIOHKIIUU U
OTPUIIAHMS, OMPENETATh HCTUHHOCTH JIOTUYECKHX BBIPAXKEHUM, €CIM W3BECTHBI 3HAUYCHUS
WMCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOIHIIBl UCTUHHOCTH ISl JIOTHYECKHUX

BBIPAXKCHUU;
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pPacKpbIBaTh CMBICI MOHSATHM «HUCIIOJIHUTEINbY, «AITOPUTM», «IPOrpamMmMa, MOHUMAs
Pa3HUILY MEXY YIOTPeOICHUEM dTUX TEPMHUHOB B OOBIJIEHHOHN peun U B HHGOPMAaTHKE;

OTHCHIBATh AJITOPUTM PEIICHUS 3aJaud Pa3IUYHBIMH CIIOCOOaMH, B TOM YHCJIC B BHUIE
OJIOK-CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M HA KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
WCITOJTb30BaHMEM BETBIICHHM M IUKJIOB JJIS YIIPABICHUs] UCTIOJIHUTEIISIMH, TAKUMU Kak PoOoT,
Yepenamika, YepTeKHUK;

WCIIOJIb30BaTh KOHCTAHThl U TMEPEMEHHBIC PA3IUYHBIX TUIOB (YUCIOBBIX, JOTHYECKUX,
CHMBOJIBHBIX ), & TAK)KE COJIEpKAIllMe UX BBIPAKEHUS, UCIIOIh30BaTh OMEpaTOp NMPHUCBAaNBaHMS;

UCIIOJIH30BAaTh MPHU pa3pabOTKe MporpaMM JOTUUECKHE 3HAUCHHUS, OTIepaIlii U BEIPpaXKCHUS
C HUMU;

AHAIIU3UPOBATH MPEI0KEHHBIE AITOPUTMBI, B TOM YUCJIE ONPEICIATh, KAKAE PE3YIbTATHI
BO3MOXHBI IIPU 3aJaHHOM MHOKECTBE MCXOIHBIX 3HAYCHU;

co3/1aBaTh U OTJIaXKHUBAaTh IIPOrPaMMBbI Ha OJTHOM M3 sI3bIKOB IporpammupoBanus (Python,
C++, Ilackane, Java, C#, 1lIkonbHblii AJNTOPUTMHYCCKUIN SI3BIK), pean3yIONue HECIOKHbIC
AITOPUTMBI O0OpPaOOTKH YHUCIIOBBIX JAHHBIX C MCIOJIb30BAHUEM ITUKIOB U BETBICHUU, B TOM
YUCIIe peaTr3yIolUe MPOBEPKY JEIMMOCTH OJHOTO LEJIOr0 4Hcjia Ha JPYyroe, MpPOBEPKY
HaTypaJIbHOTO YHCJia Ha TIPOCTOTY, BRIICICHUS U(P U3 HATYPAIHHOTO YHCIIA.

K koHiy oOyuenus B 9 kjacce y oOydarorierocst OyayT chopMUpOBaHbl YMEHHUS:

pa3OuBaTh 3a7ayu Ha TOJ3aJa4M, COCTABISATH, BHIMIONHATH BPYUHYIO U Ha KOMIIBIOTEPE
HECJIO)KHBIC aQJITOPUTMBI C HCIOJIB30BAaHUEM BETBIICHHMM, IHUKIOB M BCIOMOTATEIbHBIX
JITOPUTMOB JIJIs1 YIIPABIICHUS UCTIOTHUTEISIMH, TaKUMH Kak Pobot, Uepenaiika, YepTeKHUK;

COCTaBIISITh M OTJAXXHBATh MPOTPAMMBI, PEANHM3YIOIINE THIIOBBIE aITOPUTMBI 00pabOTKH
YHUCJIOBBIX MOCJIEA0BATEIHFHOCTEH WM OJTHOMEPHBIX YUCIOBBIX MAaCCHUBOB (MIOMCK MAaKCUMYMOB,
MUHUMYMOB, CyMMbl WJIH KOJHUYECTBA SJIEMEHTOB C 3a/laHHBIMM CBOWCTBaMH) Ha OJHOM U3
s3bIKOB mTporpammupoBanus (Python, C++, Ilackains, Java, C#, IIIkonbHBIH AITOPUTMHYCCKHIA
SA3bIK);

PacKpbIBaTh CMbICT MOHITUN «MOJIETbY», «MOACIUPOBAHKUE, OMPENEIATh BUIBI MOJIEIIEH,
OIICHUBATh COOTBETCTBUE MOJICIN MOACIUPYEMOMY OOBEKTY U LIESIM MOJEIUPOBAHUS;

WCIIOJIb30BaTh rpadbl M JIEPEBbs I MOACIUPOBAHMS CUCTEM CETEBOW U HMEPAPXUUYECKOU
CTPYKTYpPHhI, HAXOUTh KpaTualiuii myTh B Tpade;

BBIOMPATh CHOCOO TMPEJCTABICHHUS JAHHBIX B COOTBETCTBUM C TIOCTABIICHHOW 3amaueit
(Tabnuipl, cXembl, rpaduKH, T1arpaMMbl) C HCTIOIH30BAHUEM COOTBETCTBYIOIIUX MMPOTPAMMHBIX

cpeacTB 0OpabOTKH JaHHBIX;
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KCII0JIb30BATh AIEKTPOHHBIE TAOIHULIBI 7151 00pabOTKH, aHAIN3a U BU3yaJIU3al[M1 YACIOBBIX
JTAHHBIX, B TOM YHCJIE€ C BBIJCIICHHEM AMana3oHa TaOIUIbl U YIOPAI0YMBAHUEM (COPTUPOBKOM)
€ro 3JIEMEHTOB;

CO371aBaTh W NPUMEHATh B DJJICKTPOHHBIX TaOnuIax (QopMysisl JUisl PacYETOB C
UCIIOJIb30BAHUEM BCTPOCHHBIX apupMeTHYecKuX (PYHKIHMM (CyMMHpOBaHHE U TMOJCYET
3HAUEHUH, OTBEYAIOIIMX 33JaHHOMY YCJOBHIO, cpeaHee apudmeTrnyeckoe, TMOUCK
MaKCHMaJIbHOTO W MHUHHMAJbHOTO 3HA4YeHMs), aOCOMIOTHON, OTHOCHTEILHOM, CMEIIaHHOM
azpecaluu;

WCIIOb30BaTh AJIEKTPOHHBIC TAOJMIIBI [JI1 YHMCICHHOTO MOJCIHUPOBAHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX MPEeJAMETHBIX 00JIacTel;

UCIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHUKAllMOHHBIC
CEpBUCHI, O0JavHbIe XPaHWIHINA JAHHBIX, OHJAWH-TIPOTpaMMbl (TEKCTOBBIE U Tpaduueckue
pPEeAaKTOpHI, Cpe/Ibl pa3pabOTKM)) B yueOHOM U MOBCETHEBHOM I€ATEIbHOCTH,

MPUBOJIUTH TPHUMEPHI HMCMHOJIb30BaHUS TI'€OMH(OPMAIIMOHHBIX CEPBUCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX cepBUCOB MIHTepHETa B yueOHOUW U MOBCEIHEBHOU
NeSATEITbHOCTH;

WCMOJIb30BATh  PA3JIMYHBIE CPEACTBA 3alUTHl OT BPEJIOHOCHOTO MPOrPaMMHOTO
obecriedeHus, 3alnIlaTh TEPCOHABHYIO HHPOPMAIIMIO OT HECAaHKIIMOHUPOBAHHOTO JOCTYIa U
€ro TOCJIEACTBUM (pa3rjalieHus, NOJAMEHBI, yTpaTbl JAHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX M COLMAIbHO-TICUXOJIOTHYECKUX aCMEKTOB MCIOJIb30BaHUsA ceTu MHTepHeT
(ceTeBasi aHOHUMHOCTbD, U(MPOBOI CJE/I, AyTEHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJOHOCHOI0 KOJ1a);

pacro3HaBaTh TMOMBITKM U TMPEAYNPEKIaTh BOBICYCHHE ce0S U OKPYXKAlOIUX B
JNECTPYKTUBHBIE M KPUMUHAIbHBIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM YHCIIe KHOEpPOYJUIHHT,
¢bummHr).
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TEMATHUYECKOE IINTAHUPOBAHUME

7 KJIACC
Ne KomnuecTBo
y Haumenosaunue pa3aeioB u HporpaMMﬂoe coaepkaHue OCHOBHBIE BUJIBI JIESITEILHOCTH O6Y‘IaIOHlI/IXC>I
/11 4acoB

TEeM yueOHOTo npeameTa

Paznea 1. llndpoBasi rpaMoOTHOCTH

1.1 [KommbroTep - 2

YHUBEPCATHHOE

YCTPOHCTBO 06pabOTKHM KOMITBIOTED - YHHBEPCAIBHOE

/IAHHBIX BBIYMCIIMTEIIEHOE YCTPONCTBO, paboTaromiee [PackpbIBaTh CMBICI U3y4aeMbIX TTOHSITHH.
110 porpaMme. THITBI KOMITBIOTEPOB: AHaJIM3UPOBATh YCTPONCTBA KOMITBIOTEPA C
[ePCOHATBHBIC KOMITBIOTEPBI, BCTPOCHHBIC  (TOYKH 3PEHHS OPTaHU3AIHK TPOIEIYP BBOJIA,
KOMITBIOTEPBI, CYIEPKOMITBIOTEPHI. XpaHeHus, 00pabOTKH, BBIBO/IA U MEpeaadn
MoOuibHBIE YCTPOICTBA. WH(pOpMAIINH.

OcCHOBHBIE KOMIIOHEHTHI KOMITBIOTEPA U X |AHAJIM3UPOBATh HH(DOPMALIUIO (CUTHAIIBI O
HazHaueHue. [Ipoueccop. OnepaTtuBHas U [FOTOBHOCTH M HEMOJIAJIKE) MPU BKIOUYEHUU
TOJITOBPEMEHHAS NTaMsATh. Y CTPOKCTBA BBOJAKOMITBIOTEPA.

1 BbIBO/Ia. CEHCOpPHBIN BBO/I, JATYUKHU WN3yuaTh nHPOPMAIIHIO O XapaKTEPUCTHUKAX
MOOWJIbHBIX YCTPOMCTB, CPEICTBA KoMmnbroTepa. MccienoBaTe HCTOPUIO
OMOMETpPHYECKON ayTeHTH(PUKAIUH. Pa3BUTHS KOMIIBIOTEPOB U IPOIPAMMHOTO
Hctopust pa3BUTHSI KOMITBIOTEPOB U oOecreueHusi, COBpeMEHHBIC TCHICHITNU

nporpaMMHOro odecrieueHus. [lokonenuss  [pa3BUTHS KOMIIBIOTEPOB U

KOMITBIOTEPOB. CYNEpKOMIIBIOTEPOB.
CoBpeMeHHbIE TEHICHIINY Pa3BUTHS OO6cyxaath npaBuja TEXHUKU 0€30MaCHOCTU U
KOMIIbIOTEPOB. CyNepKOMITbIOTEPHI. [paBuJl pabOThl HA KOMITBIOTEPE.
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[lapanienbHbIEe BEIYUCIICHUS.
[lepconanbHbIN KOMOBIOTED. [Iponieccop n
€ro XapaKTEPUCTUKH (TaKTOBAsl 4YacCTOTa,
pa3psAHoCcTh). OnepaTuBHAS MAMSTh.
/lonroBpeMeHHas mamsaTh. Y CTpOHUCTBA
BBOJIa 1 BbIBOZIA. OOBEM XPAaHUMBIX JAHHBIX
(omepaTvBHas NaMATh KOMIIBIOTEPA,
PKECTKUAM U TBEPJIOTEIbHBINA JTUCK,
MOCTOSIHHAS TTaMSTh CMapT(HOHA) U CKOPOCTh
TOCTyna JUIsl pa3JIMYHbIX BUAOB HOCUTEIICH.
TexHuka 0€30MacHOCTH U MpaBHia padOThHI
Ha KOMIIBIOTEpE

Ilpaxkmuueckue padomor*:
1. Brnrouenue komnvromepa u noaydenue
uHgopmayuu o0 e2o XapaKxmepucmukax

1.2 |{[IporpaMMbl U JaHHBIE

[IporpammHOe oOecrieueHre KOMIIBIOTEPA.
[IpuknanHoe MporpaMMHOE OOecTIeUeHHUE.
CucteMHOE IpOrpaMMHOE 0OecTIeYeHNE.
Cucremsl nporpammupoBanus. [IpaBoBas
OXpaHa MMporpamMM | JIaHHBIX. becrnaTHbie U
YCIIOBHO-OECIUTaTHBIC MTPOTPAMMBI.
CBoOoaHOE MpOrpaMMHOE OOecIieueHue.

@aiinbl U NanKy (KaTajaoru).

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHM.
3y4aTh BOIPOCHI MPABOBOW OXPaHbI
MpOrpaMM U JIAaHHBIX.

Onpenenars NporpaMMHBIE CPEJICTBA,
HEOOXOUMBIC JIJIST OCYIIICCTBICHUS
WH(OPMAIIMOHHBIX TIPOIIECCOB MPU PEIICHUN
3aj1ad4.

OrnpenensaT OCHOBHbIE XapaKTEPUCTUKHU
ONEPALIMOHHON CUCTEMBI.

OnepupoBaTh KOMIBIOTEPHBIMH

WH(POPMAIIMOHHBIMU O0BEKTAMH

! TIpepnaraemslit B nporpamme 110 HHPOPMATHKE NepedeHb IPAKTUYECKUX PabOT HOCHT PEKOMEH IaTebHbIHA XapaKTep.

22




®denepanpHas padouas mporpamma | Madgopmaruka. 7-9 kmaccel (6a30BbIi YPOBEHB)

[IpuHIMIBI TOCTPOEHUS (PailIOBBIX
cucteMm. [lonnoe ums ¢aiina (manku). [yTs
K (paitny (mamnke). Pabora ¢ daitnamu u
KaTajoraMu cpeiCTBAMH ONEPALIMOHHOM
CUCTEMBI: CO3/JaHUE, KOTIMPOBAHUE,
nepeMelleHue, IepeuMeHOBaHne u
yaanenue ¢panaoB U Manok (KaTajioron).
Tunst daiinos. CBoiicTBa ¢aitinos.
XapakTepHble pa3mepsl (aiiaoB
Pa3IUYHbBIX TUIIOB (CTpaHULIA TEKCTA,
ANIEKTPOHHAs! KHUTA, oTorpadus, 3ammch
MIECHU, BUACOKIIUII, TOJTHOMETPAKHBIN
dbunbeM). ApxuBaiys JTaHHBIX.
Hcnonb3oBanue mporpaMmm-apXuBaTOPOB.
®aiinosiil MmeHemkep. [louck ¢aiinon
CPEJICTBAMHU ONEPALMOHHON CHCTEMBI.
KomMrmeroTepHbie BUPYCHI U APYTHE
BpeZOHOCHBIE MTporpamMmsbl. [IporpamMmbl
JUTSL 3aIIUTHI OT BUPYCOB

B HarJIsiHO-rpauueckoM UHTepdeiice.
BrI10IHATE OCHOBHEBIE ornecpanuu ¢
daiinamMu 1 mankKamu.

OuenuBath pazmepsl (aiiios,
TMIOJI'OTOBJICHHBIX C UCIIOJIH30BAHUEM
Pa3IMYHBIX YCTPOMCTB BBOIA HH(POPMAIIUH
(k1aBUaTyphl, CKaHepa, MUKpO(]OHa,
(oToKamMepbl, BUICOKAMEDPHI).
Hcnonp30BaTh IpOrpaMMbI-apXUBaTOPHL.
OcyiecTBasATh 3aUUTY HH(OOPMALIUH OT
KOMITBIOTEPHBIX BUPYCOB C TIOMOIIIBIO
AHTUBHUPYCHBIX ITPOTPAMM.

[I1aHUpOBATh M CO3/1aBaTh JTMYHOE
MH(OPMAIIMOHHOE MPOCTPAHCTBO.
Ilpaxmuuecxkue paoomoi:

1. Beinonnenue ocho6mwix onepayuii ¢
Gavinamu u nankamu.

2. CpasHenue pazmepos mekcmosbix,
epaguueckux, 38YK08bulX U 8U0e0qhatiios.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YeMOl ONepayUoOHHOU CUCTEMDL.
4. Hcnonvzosanue npocpammol-
apxueamopa.

5. 3awyuma ungpopmayuu om
KOMNbIOMEPHBIX BUPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3. [KommbroTepHBIC ceTH 2 O0berHeHe KOMITbIOTEPOB B ceTh. CeTh

Hureprer. BeO-crpanuia, BeO-caiir. PackpbIBaTh CMBICII H3y4aeMbIX TOHATHUH.

CtpykTypa anpecos BeO-pecypcos. bpaysep. OcymecTBIsATh TOUCK HHPOPMAIIHH 110

[TouckoBsie cucteMsbl. [lonck nHGOPMANY |k rroueBEIM CIIOBAM H IO H3006paKEHHIO.

110 KIIOYCBBIM CI0BaM H 110 H300PaXXCHHUIO.  [[poBepsTh JOCTOBEPHOCTD HHMOPMALIHH,

JI0CTOBEPHOCTH MH(OPMALIMH, TIOTYYEHHON |yajinenHoil B ceTn UHTepHeT.

13 HTepHera. BoccranaBnuBath agpec BeO- pecypca u3

CoBpeMeHHbBIE CEPBUCHI MHTEPHET- MMEIOIHXCSL PPAarMEHTOB.

KOMMYHHKALHH. OcymecTBisATh B3aUMOAEHCTBUE TTOCPECTBOM

CereBoil 3 TUKET, 0a30BbIE HOPMBI IIEKTPOHHOI TOYTHI, BUIEO -KOH(EPEHII-

WH(OPMAIIMOHHOM STUKH U TIpaBa Mpu CBS3IL

pabote B UnTepuere. Ctparerun M3y4aTh CETEBOMN ITHKET.

OesoracHoro noseeHus B MiHTepHETE WccnenoBaTh cTpaTeruu 6€30MacHOTO
rnoseneHus B IHTepHeTe.
Ilpaxkmuueckue pabomot:
1. Illouck unghopmayuu no kiouesvim
C08AM U NO U30OPAAHCEHUTO.
2. UcnonvzosaHnue cep8ucos unmeptem-
KOMMYHUKAYUU

Wroro no pasgeny 8

Pasnea 2. Teoperuyeckue 0CHOBbI HHPOPMATHKH

2.1

Nudopmanus u
WH(pOpPMAIOHHBIE
[IPOLIECCHI

2

Wubopmanust - 0THO U3 OCHOBHBIX IMOHSTHI
COBpeMeHHOI Hayku. MHpopmanus kak
CBEJICHUS, TPEHA3HAUYCHHBIE JIs
BOCTIPUSITHSI YEJIIOBEKOM, U MHPOpPMALIHS KaK
NaHHBIE, KOTOPbIE MOT'YT OBITh

PackpbIBaTh CMBICT U3y4aeMbIX ITOHSATHH.
OnenuBath HHGOPMAIIUIO C TTO3UIIUU €€
CBOWCTB (aKTyaJbHOCTbh, TOCTOBEPHOCTb,
MOJIHOTA U JP.).

M3y4aTh BO3MOKHOCTH OIMCAHUS
HETPEPHIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBBTOMATH3UPOBAHHOMN
CHCTEMOM.

JlMCKpeTHOCTh JaHHBIX. BO3MOXKHOCTH
ONKCaHUs HEMIPEPHIBHBIX 0OBEKTOB U
MPOIIECCOB C MOMOIIBIO TUCKPETHBIX
TaHHBIX.

NHdopMalimoHHbBIE TTPOIIECCHI - TTPOLIECCHI,
CBSI3aHHBIE C XpaHEHHUEM, MPeoOpa30BaHUEM
W Tiepeaadeii TaHHBIX

C TIOMOIIBIO TUCKPETHBIX JTaHHBIX. BbIIesaTh
UH()OPMAIIIOHHYIO COCTABISIOIIYIO
MPOIIECCOB B OMOJIOTHYECKUX, TEXHUIECKHUX H
COILMAIbHBIX CHCTEMaX.

O1eHUBaTh YHCIOBBIC TTApAMETPBI
VH(}OPMALIMOHHBIX TIPOLIECCOB (00bEM
NaMsATH, HEOOXOAUMON /TSl XpaHeHHUS
UH()OPMAINH; CKOPOCTh TIepelaun

2.2

[IpencraBnenune
nH(popMauu

CumBod. Andasut. MomHOCTh andaBuTa.
Pa3Hoo0Opasue A3bIKOB U aja(aBUTOB.
EctecTBeHHbBIC U ()OPMATILHBIC S3BIKH.
AnpaBUT TEKCTOB HA PYCCKOM SI3bIKE.
JIBonunbIii andasur. Koanuectso
BCEBO3MOXKHBIX CJIOB (KOAOBBIX
KOMOWHAIMI) PUKCUPOBAHHOM JITTUHBI B
nBonyHOM andasure. [IpeodbpazoBanue
mo0oro andaBuTa K IBOUYHOMY.
KonudecTBo pa3IuvHbIX CIOB
(buKcupoBaHHON ATUHBI B asipaBuTe
onpeaeneHHon MomHocTd. KogupoBanue
CHUMBOJIOB OJIHOTO ayipaBUTa C MOMOIIBIO
KOJIOBBIX CIIOB B IpYroM ayipaBuTe, KOJOBAs
TabynIa, JeKOIUPOBAHUE.

JIBonuHbIl KOA. [IpenacraBieHre JaHHBIX B
KOMITbIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICIT U3y4aeMbIX OHSATHIA.
[[pUBOANTH IPUMEPHI KOJAUPOBAHUS C
MCITOJTb30BAHMEM PA3TUIHBIX al()aBUTOB,
BCTpeUYarouxcs B xu3Hu. Koauposate u
TIEKOIMPOBATh COOOIICHHSI IO U3BECTHBIM
MpaBuiaM KoaupoBaHus. OnpenensiTh
KOJINYECTBO PA3JIMYHBIX CUMBOJIOB, KOTOPBIE
MOT'YT OBITh 3aKOJIUPOBAHBI C TTOMOIIIBIO
TTBOMYHOTO KOJ1a (GPUKCUPOBAHHOM JJTUHBI
(pa3psaHOCTH).

OnpenensTs pa3psiAHOCTb IBOUYHOIO KOJIA,
HEOOXOAUMOTO ISl KOAUPOBAHUS BCEX
CHUMBOJIOB ajihaBUTa 3aJaHHOW MOIITHOCTH.
[logcunThIBaTh KOJIMYECTBO TEKCTOB JAHHOM
UTMHBI B TaHHOM alipaBute. OnepupoBaTh
€IUHULIAMA U3MEPECHUS

25




®denepanpHas padouas mporpamma | Madopmaruka. 7-9 kmaccel (6a30BbIi YPOBEHB)

B IBOMYHOM anipaBute. HPOpManmoHHbIN
o0beM JaHHbIX. BUT - MUHUMaTbHAS
€IMHUIA KOJMYeCTBa MHPOpMAILIUH -
JBOWYHBIN pa3psa. EquHune! nzmepenus
UHpOpMalMOHHOTO 00beMa JaHHbIX. buT,
OaiiT, kuioOaiT, MerabamnT, ruradamr.
CkopocTb nepefaun JaHHbIX. EquHuIb!
CKOPOCTH IE€peJayu JaHHBIX.
KomupoBanue TekcToB. PaBHOMEpHBIN KOI.
Hepasunomepnsrit koa. Koguposka ASCII.
BocsmubuTtHbie KoaupoBkH. [ToHsTHE O
koaupoBkax UNICODE. JlekomupoBanue
COOOIIEHUH C HCTIOIb30BAHUEM
PaBHOMEPHOI'O M HEPABHOMEPHOT'O KOJ1a.
NudopmaniioHHbI 00BEM TEKCTAa.
Hckaxenue nHpopMaIiy Mpu rnepeayve.
Oo61ee npencraBiaeHue o HUGPOBOM
MpeICTaBIICHUU ayITMOBU3YaIbHBIX U
JIPYTUX HENPEPBIBHBIX JAHHBIX.
Konuposanue niera. L{BeToBsie Moaenu.
Mogens RGB. I'myOuna xonupoBanusi.
[Tanmutpa. PacTpoBoe 1 BEKTOpHOE
npecTaBieHue uzo0paxenuil. [Tukcens.
OneHka

KonuyecTBa nHGopManuu (OUT, 6T,
KII00alT, Merabait, rurabaiiT) u CKopocTu
nepe/iav JaHHbIX.

KoaupoBaTp 1 1eKOAMPOBATH TEKCTOBYIO
HH(POPMAIIHIO C UCTIOIH30BAHUEM KOJTOBBIX
TaOIUIL.

Boruncnare nndopmaoHHblil 00beM
TEKCTa B 33J]aHHOW KOJUPOBKE.

OuenuBath UH(HOPMALIMOHHBIN 00bEM
rpapuueckux JaHHbBIX JIJIS1 paCTPOBOIO
HU300pakeHUS.

OnpenensiTe 00beM MaMsITH, HEOOXOAUMBIIA
TS IPEICTABICHUS M XPAHEHHUS 3BYKOBOTO
daiina.

Ilpaxmuuecxkue paoomoi:

1. Onpeoenenue kooa cumeona 8 pazuulx
KOOUPOBKAX 8 MEKCMOBOM Npoyeccope.
2. Onpeodenernue xkooa yeema 8 naiumpe
RGB 6 epagpuueckom peoaxmope.

3. CoxpaneHnue pacmpogoco
epaghuyecko2o uz00pasicenust 6 pasHvlx
¢dopmamax.

4. 3anuce 38yK06blx (aiinog

C PA3IUYHBIM KAYeCMBOM 368YYUaHUs.
(271yOUHOU KOOUPOBAHUSL U YACMOMOT
ouckpemuzayuu)
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uH(OPMaAIMOHHOTO 00beMa TpapUIeCKUX
TAHHBIX JIJIS1 PACTPOBOTO U300paKEHUS.
Konnposanue 3Byka. PazpsagHocTs u yactora
3amucu. KoianmuecTBo KaHaIoB 3aMuCH.
O1eHKa KOJTMYECTBEHHBIX TapaMeTPOB,
CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (pailioB

HTtoro mmo pazaeny 11

Paznen 3. UndopmaniuoHHbIE TEXHOJIOTUH

3.1 [TekcToBbIE JOKYMEHTHI 6

TexcToBBIC JOKYMEHTHI M X CTPYKTYPHBIC
HJIEMEHTHI (CTpaHuIla, ad3all, CTPOKa, CJIOBO,
CUMBOJT). TEKCTOBBIM Mporeccop -
WHCTPYMEHT CO3/IaHMs, PEAAKTUPOBAHUS U
(dbopmatupoBanus TekcToB. [IpaBuna Habopa
TekcTa. PenaktupoBanue Tekcra. CBOMCTBA
cumBouioB. pudt. Tuns! mpudron
(pyOnieHsie, ¢ 3ac€UKaMU, MOHOIIIMPUHHBIE).
[Tony>xupHOE M KypCUBHOE HaUepTaHHE.
CBoiicTBa a03a11eB: TPAHUIIBI, A03aIHBIN
OTCTYII, UHTEPBaJl, BEIpaBHUBAHUE.
[Tapametpsl cTpanuiibl. CTHIIEBOE
dhopmatupoBanue. CTpyKTypuUpOBaHHE
MH(OPMAIIMK C TTOMOIIBIO CITIUCKOB U
Ta0uI. MHOTOYpOBHEBBIE CITHCKHU.

PackpbIBaTh CMBICIT U3y4aeMBbIX TOHSATHIA.
AHaJIN3UPOBATh MOJIH30BATEIbCKUI
uHTepderic MPUMEHSIEMOT0 TPOrPaMMHOTO
cpencTBa B paboTe C TEKCTOBBIMU
TOKYMEHTaMH.

OnpeaensiTh yCIOBUS U BO3MOXHOCTH
MPUMEHEHHUSI POrPAMMHOT0 CPEACTBA AJIs
pelIeHNs TUIIOBBIX 33]1a4 B paboTe ¢
TEKCTOBBIMH JIOKYMEHTaMHU.

BrisiBisTh 00l11iee U pa3inuyusi B pa3HbIX
MPOTrpaMMHBIX MPOYKTaX, MpeTHa3HAYCHHBIX
JUTSL pEIICHHsI OJHOTO Kilacca 3a/1a4y B paboTe ¢
TEKCTOBBIMH JIOKYMEHTaMHU.

Co3aBaTh U PeIaKTUPOBATH TEKCTOBBIC
TOKYMEHTBI IOCPEJICTBOM

KBAJIM(DULIUPOBAHHOTO KJIABUATYPHOT'O
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JloGaBieHne TaOaUI] B TEKCTOBBIC
NMoKkyMeHThI. BcTaBka n3o0pakeHuii B
TEKCTOBbIE TOKyMeHThI. OO0TeKaHue
n300pakeHui TekcToM. BritoueHue B
TEKCTOBBIN TOKYMEHT IuarpamMm, Gopmy,
HyMepalliy CTPAHHUII, KOJIOHTUTYJIOB,
CCBUIOK U IpYyTUX A1eMeHTOB. [IpoBepka
npaBornucanus. PacctaHoBKa MepeHoCcoB.
['0J10cOBOI BBOJI TEKCTA.

OnTuyeckoe pacrio3HaBaHUE TEKCTa.
KoMIbloTepHbIi mepeBo.
lcnionp3oBanue cepBucoB MHTEpHETE U1
00paboOTKH TEKCTa

MICbMa C UCIIOJIb30BaHHEM 0a30BBIX CPE/ICTB
TEKCTOBBIX PEIAKTOPOB.

q)OpMaTI/IpOBaTB TCKCTOBBIC IOKYMCHTBI
(ycTaHaABJIMBATh MAapaMETPhl CTPAHHUIIBI
OKyMeHTa; (OpMaTHPOBATh CHMBOJIBI U
3,633,HBI; BCTAaBJIAATb KOJIOHTUTYJIBI 1 HOMEpa
CTpaHHUII).

BcTaBiarh B TOKyMEHT (OpPMYJIbl, TaOIHIIBI,
300paxkeHus, 0hOPMIISITh CITUCKH.
Vcrob30BaTh CCHUIKH U IIATHPOBAHKE
HMCTOYHUKOB IIPU CO3JaHNH Ha UX OCHOBC
COOCTBEHHBIX HH()OPMAITMOHHBIX 0OBEKTOB.
M crionp30BaTh HHTCIUJICKTYAJIbHBIC
BO3MOXHOCTHU COBPECMCHHEBIX CUCTEM
00pabOTKH TEKCTOB.

Ipakmuueckue pabomul:

1. Cozoanue nebonvuiux mexcmosguolx
0OKYMEHMO8 NOCPEOCBOM
K8ANUDUYUPOBAHHO2O KIABUAMYPHO20
nucLMa ¢ UCNOAb308aHUEM DA308bIX
cpeocme meKcmosulX pedaKmopos.

2. DopmamuposaHiue mexcmoswblx
OOKYMEeHmMOo8 (YCMAHOB8KA Napamempos
CMpaHuybl OOKyMeHma,
Gdopmamuposarnue cumeonos u abzayes;

28




®denepanpHas padouas mporpamma | Madopmaruka. 7-9 kmaccel (6a30BbIi YPOBEHB)

6CMABKA KOJOHMUMYI08 U HOMEPO8
cmpaHuy).

3. Bcmaska 6 doxymenm popmyn, maoauy,
U300padicenHUll, oghopmieHue CHUCKOS.

4. CozoaHue HebOIbUIUX MEeKCMOB8bIX
OOKYMEHMO8 ¢ YUmamamu U CCoLIKAMU HA
yumupyembvle UCMOYHUKU

3.2

KommnbiotepHas rpaduka

3HAKOMCTBO C TpapUUIeCKUMHU PEIAKTOPaAMHU.
PactpoBble pucynku. Vcnonb3oBanue
rpaduueckux npuMUTHBOB. Orniepanuu
peAaKTUPOBaHUA rpaPUUIECKUX 0ObEKTOB, B
TOM YHclie TUPPOBBIX hoTorpadmii:
M3MEHEHHE pa3Mepa, 00pe3Kka, TOBOPOT,
oTpakeHue, paborta ¢ 00acTsIMu
(BBLICIIEHUE, KOMUPOBAHUE, 3aJTUBKA
[[BETOM), KOPPEKIIUSA [[BETA, APKOCTH U
KOHTpacTHOCTH. BekropHas rpaduxka.
Co3anue BEeKTOPHBIX PUCYHKOB
BCTPOCHHBIMU CPEACTBAMU TEKCTOBOTO
MPOIECCOPa WM JPYTUX MPOTPAMM
(npunoxxenuit). Jlob6aBieHrne BEKTOPHBIX
PUCYHKOB B JIOKYMEHTBI

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHIA.
AHaJIM3UPOBATH MOJIB30BATEIbCKUN
uHTep(deiic MpUMEHsIeMOro IPOrpaMMHOTO
cpeacTBa B paboTe ¢ KOMIIBIOTEPHOMN
rpaduKoii.

OrnpenensTh ycIoBUS U BO3MOXHOCTH
MPUMEHEHUSI POTPAMMHOTO CPEACTBA JJIS
pENIeHHs TUTIOBBIX 33]1a4 B paboTe ¢
KOMITBIOTEPHOU TpaduKoii.

BrisiBisTh 00111ee U pa3iuyus B pa3HbIX
[IPOrpaMMHBIX MPOJYKTaX, MPeIHa3HAYEHHBIX
JUISL pelIeHMsI OHOTO Kilacca 3a/1a4y B paboTe ¢
KOMITBIOTEpHOU TpaduKoil.

Co3znaBath U pelaKTHPOBATH N300pAKEHUS C
MOMOIIIbI0 HHCTPYMEHTOB PacTPOBOTO
rpauIecKoro pegakTopa.

Co3naBaTh U peIaKTUPOBATH
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H300paKEHHS C TIOMOTIBI0O HHCTPYMEHTOB
BEKTOPHOTO TPpauIeCcKOro peaakTopa.
J100aBIATH BEKTOPHBIE PUCYHKH B IOKYMEHTBHI.
Ipakmuueckue pabomol:

1. Cozoanue u/unu pedakmuposanue
U300padicenusl, 8 MOM Yucie Yu@pposwix
Gdomoepaghuii, c HOMOWBIO UHCMPYMEHINOE
pacmpoeozo epaguieckoeo pedoakmopa.

2. Co3z0aHue u pedakxmupoganue
U300padCenUs C NOMOWBIO UHCMPYMEHMO8
BEKMOPHO20 epaghuiecko2o peoakmopa

3.3

MynbTUMEUIHBIE
[IPE3CHTALUU

[ToaroroBka MyJabTUMEAUIHBIX
npe3eHTanuii. Cnaiia. JlobaBinenue Ha ciai
TeKcTa U n300paxenuii. Pabora ¢
HEeCKOJIbKUMU craigamu. JloOaBieHne Ha
clail ayIMOBU3YyaJIbHBIX JaHHBIX.
AHuMarus. [ unepccoliku

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATHIA.
AHaJM3UPOBATH MOJIH30BATEIbCKUM
uHTepderic MPUMEHSIEMOT0 TPOrPaMMHOTO
cpeacTBa B paboTe ¢ MyJIbTUMETUHHBIMU
npe3eHTauusMu. OnpeaensaTh yCIoBUs U
BO3MOKHOCTH MMPUMEHEHHS TPOTPAMMHOIO
CpEACTBA I PELICHUS TUIOBBIX 3334 B
paboTe ¢ MyJTbTUMEANINHBIMU TTPE3CHTAIUSIMHU.
BrisiBisTh 00111ee U pa3iuyus B pa3HbIX
[IPOTPAMMHBIX IPOAYKTAX, IPEAHA3HAYEHHBIX

JJIA PCHICHUA OAHOI'O
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KJlacca 3a7a4 B paboTe

C MYJIbTUMEIUAHBIMHU MTPE3CHTAIIUSIMH.
Co3/1aBaTh MPE3EHTAINH, UCIIONB3YsI TOTOBbIE
1a0JIOHBI.

IIpakmuueckue padbomuwi:

1. Coz0anue npezenmayuu

C 2UNEepPCCuLIKAMU HA OCHOBE 20MOBbIX

uabI0H08
HTtoro mmo pazaeny 13
PesepBHOE BpeMmst 2
OBLIEE KOJIMYECTBO 34
YACOB I10 [TIPOTPAMME
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8 KJIACC
Ne KomnuuectBo
1, [Haumenosanue pasaenos [IporpaMMHOE COZIEPKAHNE OCHOBHbIE BHJIBI JIEATENBHOCTH 00 yJAIOIIHXCS
/11 JacoB

TEeM y4yeOHOro npeameTa

Paznen 1. TeopeTnyeckue 0CHOBbI MHH()OPMATHKH

1.1

CucTeMbl CUHUCIICHUSI

6

Hemno3uimonHbie U MO3UITMOHHBIE CUCTEMBI
cuncienus. Andasur. OCHOBaHUE.
PasBepnyras ¢popma 3amrcu yucna. [lepeBon
B JICCATUYHYIO CUCTEMY YHCEJI, 3alMUCAHHBIX
B PYT'HX CUCTeMaXxX CUUCIIeHus. PuMckas
cuctema cuucienus. [[Bonunas cucrema
cuucinenus. [lepeBos enbIx yucen B
npeaenax ot 0 7o 1024 B 1BonyHy0
CUCTEMY CUMCIICHHs. BoceMepuuHnas
cuctema cuucienus. [lepeBoa uucen u3
BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U
ECATUYHYIO CUCTEMBI U OOPATHO.
[[lecTHaamaTrepuyHas cUCTEMa CUUCIICHHUS.
[lepeBoj uKcen U3 MECTHAALIATEPUUHON
CUCTEMBI B JBOUYHYIO, BOCbMEPUUHYIO U
NECATUIHYIO CUCTEMBI H 0OpaTHO.
ApudmeTndeckue onepaiuy B TBOUYHOM
CUCTEME CUUCIICHUS

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHIA.
BbISBIATH paznuune B NO3UIIMOHHBIX U
HETIO3UIIMOHHBIX CUCTEMaX CUMCIICHUS.
BrISBIISITE 00IIIee U pa3audus B pa3HbIX
[MO3UIMOHHBIX CUCTEMaX CUMCIICHUS.
3anuceiBaTh HeOobIHe (0T 0 10 1024) 11embie
YUCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX
CUMCJICHHS (JIBOUYHOMN, BOCBMEPUYHOI,
[ecTHaAaTepruaHoii). CpaBHUBATH 11€JIbIE
YlCIia, 3allMCaHHbIC B
JIBONYHOW,BOCBMEPUYHOM U
[IECTHAALIATEPUYHON CUCTEMAX CUUCIICHHUS.
BhINOTHATE Onepanyu ClI0KEHUs U
YMHOKCHUS HaJl HEOOJIBIIMMH JIBOMYHBIMU
YHCIaMU
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1.2 [DnemeHTSHI 6 PacKpbIBaTh CMBICIT H3y4aeMbIX TIOHSITHI.
MaTEeMaTHUYECKOM JIOTHKH AHaTH3UPOBATH JIOTHYECKYIO CTPYKTYPY
BBICKA3BIBAHUH.
JTormueckue BoICKasbiBanust. Jlormueckue  [(ICTIONB30BATE JIOTHHECKUE OTICPAITHH.
3HAueHHs BBICKA3bIBAHHIA. DlleMeHTapHble 1 |CTPOUTD Ta0THULBI HCTHHHOCTH JU1A
COCTaBHBIC BhICKa3bIBaHUs. Jlormueckue JIOTYECKHX BBIPAKCHHUH.
onepauun: «m» (KOHbIOHKLUS, JIOTHYecKoe  |DPITHCTIATS HCTHHHOCTHOE 3HAMEHHE
YMHOKEHHE), «HI» (JU3BIOHKIINS, JIOTHICCKOTO BBIPAKCHHA.
[IOTMHMECKOE CIIOKEHHE), «HE» (JIOTHUecKoe SHAKOMHTECS C JTOTHYECKUMHU OCHOBAMH
orpuiianue). [IpropuTeT JIOrn4ecKux KOMITBIOTCPA
onepanuii. OnpeaenecHne HCTHHHOCTH
COCTABHOTO BBICKA3bIBAHUSI, CCITH U3BECTHBI
3HAYCHHS HCTHHHOCTH BXOJIAIINX B HETO
PJIEMEHTapHBIX BhICKa3blBaHUU. Jlornueckue
BeIpaKeHUS. [IpaBuiia 3amicH JJOTHIECKUX
BhIpaxkeHu#. [locTpoeHue Tabnui
MCTHHHOCTH JIOTHYECKHMX BBIPAKEHUI
Jlornueckue 3JeMeHThl. 3HAKOMCTBO C
ITOrMYeCKUMHU OCHOBAMH KOMITbIOTEPA
MToro no pasaeny 12
Pasznen 2. ANropuTMsbl M NIPOrPaMMHUPOBaHHE
2.1 |Acnomuutenu u 10 [Mousitue anroputma. McnonHuTeu PacKpbIBaTh CMBICIT H3y4aeMbIX IOHSATHI.
AJITOPUTMBI. QJITOPUTMOB. AJITOPUTM KaK IUIaH AHaTU3UPOBATH TIPEIIaracMpIe
AJITOPUTMUYECKHE YIIPABICHHS UCIIOTHUTEIIEM. OCJIEI0BATEILHOCTH KOMaH/I Ha TPEIMET
KOHCTPYKIIMHA CaoiicTBa anropurma. CriocoObl 3anucu HaJIM4YMsl Y HUX TAKUX CBOMCTB aJITOPUTMA, KaK
anropuTMa (CIIOBECHBIH, B BUIE OJIOK- TMCKPETHOCTD, ICTEPMUHUPOBAHHOCTD,
CXEMBI, TIPOrPaMMa). OHSTHOCTb,
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ANTOPUTMUYECKHE KOHCTPYKIUH.
KoncTpykuus «cnegoBanuey.

JIuneitnpiil anroput™. OTrpaHUYEHHOCTD
JIMHEWHBIX AJITOPUTMOB: HEBO3MOXKHOCTD
IPEAYCMOTPETH 3aBUCUMOCTD
MIOCJIEI0BATEIbHOCTH BBITIOJIHAEMBIX
IEUCTBUU OT UCXOTHBIX JAHHBIX.
KoHcTpykuus «BeTBIEHUE»: TTONTHAS U
HernoHas Gopmbl. BeinonHenue u
HEBBITIOJIHEHUE YCIOBUS (UICTUHHOCTH U
JIO’KHOCTb BbICKa3biBaHUs ). [IpocTeie u
cocTaBHble ycioBus. KoHcTpyKius
«MOBTOPEHUS»: IUKIIBI C 3aJaHHBIM
YUCIIOM ITOBTOPEHUH, C YCIIOBUEM
BBINOJIHEHUS, C IEPEMEHHON LIUKJIA.
Pa3pabotka nnst hpopManbHOTO
WCTIOJIHUTEJS aITOpUTMA, TPUBOIAIIETO K
TpebyeMoMy pe3ynbTaTy MPU KOHKPETHBIX
UCXOHBIX TaHHBIX. Pa3paboTka
HECJIOKHBIX aITOPUTMOB C
WCIIOJIb30BAHUEM IIUKIIOB U BETBJICHUH AJis
yrpaBiieHus: HOpMaTbHBIMU
UCTIOJTHUTEISIMHU, TAKUMH Kak PoOoT,
Yepenamka, YeprexxkHuk. Beinmonnenue
JITOPUTMOB BPYUHYIO U HA KOMITBIOTEPE.

PEe3yIAbTaTUBHOCTH, MACCOBOCTb.
OmnpenensaTs N0 OJIOK-CXEME, [Tl peLICHUS
KaKO# 3aJjauu peIHa3HauY€eH JaHHbII
NropuT™M. AHAJIM3UPOBATh U3MEHEHHE
3HAQYEHUI BEJIUYHH MPH ITOIIAarOBOM
BBITIOJIHEHUH JITOPUTMA.

OmnpenensTe N0 BHIOPAaHHOMY METOAY
peuieHus 3a1a4u, Kakue aaropuTMUYECKIe
KOHCTPYKIIMHM MOT'YT BOMTH B aJITCOPUTM.
CpaBHUBATbH pa3INYHbIE AIITOPUTMBI
peuieHus: OAHOU 3aauH.

CoznaBath, BBINOJIHATH BPYUHYIO U Ha
KOMITBIOTEPE HECIOKHBIE aJITOPUTMBI C
MCII0JIb30BAHUEM LIMKJIOB U BETBJICHUI
JUISL YIPABJICHUS UCTIONHUTENSAMU, TAKUMU
kak PoGot, Uepenamika, YepTexHUK.
WcnonHaTh roToBble alTOPUTMBI IIPU
KOHKPETHBIX UCXOJIHBIX JIaHHBIX.

CrpouTh AJ1s1 HICIOTHUTENS
apudMeTUUECKUX IEUCTBUHN IETTOUYKH
KOMaH/I, TAIOLINX TpeOyeMBblIil pe3yabTar
MIPU KOHKPETHBIX UCXOHBIX TAHHBIX.
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CHHTAKCUYECKHE U JIOTHUECKUE OIITUOKH.
OTKa3el

Ilpakmuueckue pabomul:

1. Cozoanue u svinonnenue

HA KOMNbIOMeEPEe HECTONCHBIX AIOPUMMOB
C UCNONB308AHUEM YUKIOB U BeMBIeHULL OIS
VAPABIeHUsL UCNOJIHUMENSAMU, MAKUMU KAK
Pobom, Yepenawxa, Yepmedsicnux.

2. [Ipeobpaszosanue aneopumma uz 00HOU
dopmbl 3anucu 6 opyeyro.

3. Pazpabomka ons ghopmanvroco
UCNONHUMENS Al2OPUMMA, NPUBOOAULE20 K
mpebyemomy pe3yibmamy npu
KOHKDPEMHBIX UCXOOHBIX OAHHbIX.

4. « Pyunoey ucnonnenue 20moevix
aA120pUMMO8 NPU KOHKPEMHBIX UCXOOHBIX
OAHHBbIX

2.2

SI3BIK
MPOTPAMMHUPOBAHUSA

SA3bik mporpammupoBanus (Python, C++,
[Tackans, Java, C#, [IIKoabHBIH
Anroputmuueckuit fA3pik). Cucrema
MPOrpaMMUPOBAHUSI: PEIAKTOP TEKCTa
[porpamMM, TPaHCISITOP, OTIIATUUK.
[lepemenHas: Tur, ums, 3HaueHue. Llensle,
BEILIECTBEHHBIC U CUMBOJIbHBIC IEPEMECHHBIE.
Omnepatop npucBanBaHus. ApupMeTudecKue
BBIPAKCHUS U TIOPSIIOK UX BHIYUCIICHUS.
Omnepanuu ¢ 1eIbIMU YHCIIaAMHU:
[[EJIOYMCIICHHOE

PackpbIBaTh CMBICT U3y4a€MbIX MOHSATHM.
Onpenenars Mo mporpaMmme, JUisl peIieHUs
KaKoW 3aJ]Ja4yu OHA Mpe/IHa3HAYCHA.

Crtpoutb apupMeTHIECKUE, CTPOKOBBIE,
JIOTMYECKHUE BBIPAXKEHUS U BBIUYUCIIATD UX
3HAUYCHMS.

[ IporpaMMHpOBaTh JINHEWHBIE aJITOPUTMBI,
[pe/IoIararIe BHIYUCICHUE
apru(METUIECKUX, CTPOKOBBIX M JIOTHYECKUX

BBIPAKCHU.
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JICJICHUE, OCTATOK OT JIeJcHUs. BeTBieHus.
CocraBHbie yciI0BuS (3aMKUCh JIOTHYECKUX
BBIPAXKCHHI HA U3y4aeMOM SI3bIKE
nporpamMmmupoBanusi). Haxoxaenue
MUHUMYMJI-UJIMAaKCUMyMa U3 BYX, TPEX U
YyeThIpeXx uKcell. Pemenne kBagpaTHOTro
ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHbIE
KOpHU. /[ranoroBas oTiajika mporpamm:
TMIOIIAarOBOE BHITIOTHEHUE, TTPOCMOTP
3HAYCHUU BEJIUYMH, OTJIaI0YHBIN BBIBO/I,
BBIOOp TOYKH OocTaHOBa. LIuKII ¢ ycioBueMm.
Ausroput™M EBKITMIa 1719 HAXOXKICHUS
HanuOOJIBIIIETO OOIIETO ASTUTENS IBYX
HaATypaJbHBIX uncen. Pazouenne 3anucu
HaTypaJIbHOTO YKCIIa B MO3UITUOHHOM
CHUCTEME C OCHOBAaHMWEM, MEHBIIINM WIH
paBubIM 10, Ha oTaenbHbIe UGPHL. LUk ¢
MIEPEMEHHON. AJITOPUTMBI IPOBEPKHU
JETUMOCTH OJTHOTO LIEJIOTO YKhcia Ha
pyroe, MPOBEPKH HATYPaIbHOTO YHCIa Ha
mpoctoTy. OO6paboTKa CUMBOJILHBIX
naHHbIX. CUMBOJIBHBIE (CTPOKOBBIE)
nepemenHble. [locuMBobHas 00paboTka
CTpPOK.

PaspabarsiBaTh MPOTPAMMBI, COJIEPIKAIIINAE
oneparop (orepaTopsl) BETBICHUS, B TOM
quCIe

C UCITOJIb30BAHUEM JIOTHUECKUX OTEPAIIHIA.
Pa3pabarsiBaTh MPOTpaMMbI, COJIEPIKAIIINE
oriepatop (orepaTopsl) IUKIA.

BrINMOIHATE 11anoroByro OTIaaKy
TPOTPaAMM.

Ilpaxmuuecxkue padomoi:

1. Ilpoepammuposanue nuneunvlx
aAncoOpumMmOo8, npeonoia2aruux
8blYUCTIeHUE apUupMemuyecKux u
NI02UYECKUX 8bIPANCEHUL HA U3VUAEMOM
A3bIKE NPOSPAMMUPOBAHUSL (OOHOM U3
nepeuns.: Python, C++, Ilackanw, Java,
C#, UlIxonvubiil Arecopummuyeckuil
A3b1K).

2. Paspabomxa npoepamm, cooeporcaujux
onepamop (onepamopbwl) 6emeieHus, Ha
U3y4aemom sA3biKe NPocpaMMUupoOB8aHus U3
NpUBeOeHHO20 Bblule NEePEYHsL.

3. Paspabomxa npoepamm, cooeparcaujux
onepamop (onepamopuvl) Yukia,

HA U3Y4aeMOM 5A3bIKe NPOSPAMMUPOBAHUS.
U3 NPUBEOEHHO20 8blUie NepeyHs
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[TogcueT 9acTOTHI MOSIBJICHUS] CUMBOJIA B
cTpoke. BcTpoeHHbIe DYHKITUH JTST
00pabOTKH CTPOK

2.3 |AHanu3 aNIropUTMOB 2 PacKkpbIBaTh CMBICT U3y4aE€MbIX ITOHSATHUH.
OrnpeesieHre BO3MOXKHBIX PE3yIbTATOB AHaIM3UPOBATh FOTOBBIE AITOPUTMEL H
paboThI aNropuTMa MPH JAHHOM MHOXECTBE [IPOTPaMMBI
BXOJHBIX TAHHBIX, OTIPEACIICHIE BO3ZMOKHBIX
BXOJ/IHBIX JIAHHBIX, IIPUBOISIIUX K JAHHOMY
pe3ynbTaTy

Wrtoro no pa3neny 21
PesepBHOE BpeMms 1
OBLIEE KOJIMYECTBO 34

YACOB I10 I[TPOT'PAMME
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9 KJIACC
Ne KomnuuectBo
/y [HamMeHoBanue pasaenos u [IporpaMMHOE COZIEpIKAHNE OCHOBHBIE BUJIBI JIEATETBHOCTA 00yJarOIIMXCS
/11 JacoB

TEeM y4yeOHOro npeameTa

Paznea 1. lludgpoBasi rpaMoTHOCTH

1.1

['moOanbpHas ceTh
VIHTEpHET U CTpaTeruu
0e30macHOro MOBECHHUS B
HEl

['mo6anbHas cets Untepuer. IP-agpeca
y3J10B. CeTeBOE XpaHEHUE TaHHBIX. MeToIbI
WHINBUAYAJILHOTO U KOJUIEKTUBHOTO
pa3MenieHusl HoBoW MHpopMaluu B
Wutepuere. bonbiive nanHbie (MHTEpHET-
TaHHBIE, B YACTHOCTH JIAaHHBIE COLUATBHBIX
cereil). [lonsite 06 MHPpOpMATMOHHON
0e30MmacHOCTH. YTPo3bl HH(HOPMAIIMOHHOM
0e30macHOCTH TP padoTe B TNI00ATBHOM
CETH ¥ METO/IbI POTUBOACUCTBHUS MM.
[IpaBuia Ge3onacHoi ayTeHTH(PUKALINU.
3amuTa 1uyHOM nH(opmauu B MIHTepHeTe.
be3onacHble cTpaTeruy MOBEICHUS B
Nurepuere. [IpenynpexieHue BOBICUCHUS B
NEeCTPYKTHBHBIE M KpUMUHAITLHBIE (DOPMBI
CEeTeBOI aKTUBHOCTH (KMOEpOyJUIHHT,
dbumuHr u apyrue Gopmbl)

PackpbIBaTh CMBICT U3y4a€MbIX MOHSATHIA.
AHaIN3UPOBATh JOMEHHBIE UMEHA
KOMIIBIOTEPOB U aJpeca JOKYMEHTOB B
lHTEpHETE.

OnpenensTh MUHEMaIbHOE BpEMS,
HEOOXOAUMOE IS IIEPENAYH U3BECTHOTO
O6’beMa JAHHBIX I10 KaHAJTy CBs3H C
N3BCCTHBIMHU XapaKTCPUCTUKAMMU.
Pacrnio3HaBaTh MOTEHIHAIBHBIE YTPO3bI U
BpEIHBIC BO3/ICCTBUSA, CBSI3AHHBIEC C
WH(OPMAIIMOHHBIMA U KOMMYHUKAIIMOHHBIMH
TCXHOJOTHUAMHU, OLICHUBATDL IPCAJIaracMnbIC
[yTH UX YCTPAHEHUS.

Ilpakmuueckue pabomul:

1. Cozoanue xomniekcuvix
UHDOPMAYUOHHBIX 00BEKMOB 8 8U0e 8O-
CMpanuy, BKIYAYUX epaguieckue
00BeKmbl, ¢ UCNONIb30BAHUEM
KOHCMPYKMOpo8 (uabioHos).

2. 3nakomcmeo ¢ mexaHuzmamu
obecnevenuss NpUBAMHOCMU
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1 6e30nacHou pabomsl ¢ pecypcamu cemu
\Unmepnem, memooamu aymenmuguxayuu,
6 MOM YuUcie NPUMEHAEMbIMU 8 CEPEUCAX
cocycnye

1.2 |Pabota
B MH(OPMALIMIOHHOM
[IPOCTPAHCTBE

Bune! nestensHocTH B UHTEpHETE,
WHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIC
cepBHCHI (TTOYTOBas ciyk0a, BUICO-
KOH(EPEHIICBA3h U JIpyTUe), CIPaBOYHbIE
CITyKOBI (KapThl, pacliucaHus U ApyTue),
MMOMCKOBBIE CITY>KOBI, CITY>KObI OOHOBJICHUS
[IPOrPaMMHOI0 0OeCTIeUeHus U ApyTue
ciryk0b1. CepBUCHI TOCYAAPCTBEHHBIX YCIIYT.
O6naynble Xxpanunuiia faiHbeix. Cpeacrsa
COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onmnaitH-oducer). [IporpammHoe
oOecreyeHre Kak BeOCEepBUC: OHJIAHOBBIE
TEKCTOBbIC U IpaduuecKue peaaKkTophl,
Cpellbl pa3paboTKH MPOTrpamMm

PacKkpbIBaTh CMBICI H3y4aeMbIX MTOHITHH.
[[puBOIUTE MPUMEPBI CUTYALIHN, B KOTOPBIX
TpeOyeTcs NCIONh30BaTh KOMMYHUKAIIMOHHBIE
CEpPBUCHI, CIIPABOYHBIC M TOUCKOBBIE CITYKOBI
1 1p. OnpenensTh KOJTHYECTBO CTPAHUII,
HaliICHHBIX TIONCKOBBIM CEPBEPOM TIO
3a1pocaM C UCIOJIb30BAaHUEM JIOTHYECKUX
onepanui.

[IpuBOAUTH IPUMEPHI YCIYT, JOCTYIHBIX Ha
CepBUCAX rOCYIaPCTBEHHBIX yCIYT.
[IpuBOIUTE MPUMEPHI OHJIAHHOBBIX TEKCTOBBIX
U rpadUIeCKUX PeJakTOPOB, Cpell pa3padoOTKu
MPOTPaMM.

IIpakxmuueckue padomai:

1. Touck unpopmayuu 6 cemu Unumepnem
10 3anpocam ¢ UCNOJIb306AHUEM
noeuueckux onepayuti. 2. Mcnonvzosanue
OHIaliH-0uca 0151 pazpabomku
0OKYMeEHmMOo8

WToro mno pazaeny
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Paznea 2. TeopeTnyeckue 0CHOBbI HH()OPMATHKH

2.1 MonenupoBanue
KaK METO/] IIO3HAHUS

8

Monens. 3agaun, peraeMble ¢ IOMOIIbIO
MoaenupoBanus. Kiaccudukanum monenei.
MarepuanabHble (HATYpHBIC) U
nH(popManioHHbIe Moenu. HenpepriBHBIE 1
NTUCKpPETHBIE MOJIeTH. IMUTAlIMOHHBIE
moienu. Urpossie monenu. OneHka
aJIeKBaTHOCTH MOJIEIIN MOJIETUPYEMOMY
00BEKTY U LIETSIM MOJICITUPOBAHMS.
Tabnuunble Mmonenu. Tabnuia Kak
MpeACTaBJICHNUE OTHOIICHUS. ba3bl TaHHBIX.
OT60p B TabIMIIE CTPOK, YOBIECTBOPSIONIUX
3ajanHoMYy ycioBuio. ['pad. Bepmmna,
pebpo, myTh. OpHEHTUPOBAHHBIC
HeopueHTUpoBaHHbIe rpadswl. [lHa (Bec)
pebpa. BecoBas marpuiia rpada. lnuna
nyTH Mexay BepimHamu rpada. [Touck
oNTUMaIbHOTO TyTH B Tpade. HauanpHas
BepIIMHA (MICTOYHUK) U KOHEYHAs BEPIIMHA
(CTOK) B OpUEHTHPOBAHHOM Tpade.
BrruuciieHue KonM4yecTsa nNyTeu B
HAITPABJICHHOM aIlMKINYeCcKoM rpade.
JlepeBo. Kopenn, BepiinHa (y3ei), JIHCT,
pebpo (ayra) nepesa. Beicota

PackpbIBaTh CMBICIT H3y4aeMbIX OHSATHIA.
OnpenensaTs BUJ HHOOPMALIMOHHON MOJIEIH B
3aBUCUMOCTHU OT CTOSIICH 3a1auu.
AHaIM3UpOBaTh HH(POPMAILIMOHHBIE MOJIEIH
(Tabnuibl, TpaduKy, TUArPaMMBbI, CXEMBI U
1p.).

Ocy1iecTBIsATh CUCTEMHBIN aHAIU3 00BEKTA,
BBIJICIISITH CPEJI €r0 CBOMCTB T€ CBOMCTBA,
KOTOPBIE CYIIIECTBEHHBI C TOUKH 3PEHUS 1IeJICH
MozenrpoBanus. O1eHUBaTh aJIeKBATHOCTh
MOJIETT MOJIETUPYEMOMY OOBEKTY H LIEIISIM
MOJICITUPOBAHMS.

CTpouTh U UHTEPIPETUPOBATH PA3TUUHbBIC
uH(OpMaIMOHHBIE MOJICIH (TAOIHIIBI,
uarpaMmmel, rpadbl, 1epeBO, CXEMbI, OJI0K-
cxembl anroputmoB). MccnenoBats ¢
MOMOIIIbIO0 HH()POPMALIMOHHBIX MOJIeTIEeH
00BEKTHI B COOTBETCTBUU C TTOCTABICHHOM
3agadyeil. M3ydars aTansl KOMOBIOTEPHOTO
MOJICTUPOBAHUS.

PaGoTaTh ¢ TOTOBBIMH KOMITHIOTEPHBIMU
MOJICIISIMHU U3 PA3IMYHBIX MPEIMETHBIX
obnacTei.
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nepesa. [logaepeso. [Ipumepsl
MCII0Ib30BaHMs iepeBneB. [lepebop
BAPUAHTOB C MOMOIIIKIO JiepeBa. [lonsaTue
MaTE€MaTHUYECKON MoJieNu. 3a1aun,
peraeMble ¢ MOMOIIbI0 MAaTEMaTHUYECKOTIO
(KOMITBIOTEPHOT'0) MOJICTUPOBAHUS.
OTianurie MaTeMaTUYeCKOW MOJEIHN OT
HATypHOU MOJIENN U OT CIIOBECHOTO
(IuTEepaTypHOro) OMHUCAHUS 00BbEKTa. DTaIbl
KOMITHIOTEPHOTO MOJCIHUPOBAHMUS:
[MOCTAaHOBKA 3aJa4yd, IOCTPOCHHE
MaTEeMaTHUYeCKO MOJIeNI, TPOorpaMMHast
peanusaius, TeCTUpOBaHUE, IPOBEICHUE
KOMITBIOTEPHOTO IKCIIEPUMEHTA, aHAJIU3 €T0
pEe3yJabTaTOB, YTOUHEHHUE MOJIEIN

IIpakmuueckue pabomawi:

1. Cozoanue oonomabauunoi b6aswl
Oannvix. Ilouck oannvix 6 2comoesoii basze.

2. Paboma ¢ comosvimu komnvromepHvimu
Mooenamu u3 pa3iudHblx npeoMemHblx
obnacmeil.

3. IIpoepammnasn peanusayus npocmeniuiux
Wmamemamuyeckux mooeell

Wrtoro no pazgeny 8

Pa3znes 3. AIropuT™Mbl M IPOrpaMMHUPOBaHUe

3.1 [Pa3paboTka anropuTMOB U 6
porpamm

Paz0OueHue 3a1auy Ha MOA3a4auH.
CocTaBiieHHE aJrOPUTMOB U IIPOTPAMM C
MCITOJIb30BAHUEM BETBJICHU, IUKJIOB U
BCIIOMOTaTEIbHBIX aJITOPUTMOB IS
yIpaBieHus ucnoiaaurenaemM Pobot umu
IPYTUMU UCTIOJTHUTEISIMU, TAKUMU KaK
Uepenaiuka, YepTeKHUK U IPYTUMU.
TabGnuuHble BETUUMHBI

PackpbIBaTh CMBICII H3y4aeMbIX TOHATHUH.
Pa3pabaThiBaTh nporpamMmsl Jist 00pabOTKU
0JTHOMEPHOT'0 MaCCHBa LIEJIBIX YUCEI.
OcymecTBIsTh pa30HeHIEe UCXOTHOM 3a1a9u
Ha MO/3aJauH.

Pa3pabaTeIBaTh MPOrpaMMBbl, COACPKAIINE
noanporpamMmy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCUBHI.
CocTaBieHne U 0TJIaKa MPOrpamm,
PEANTM3YIOIIUX THUIIOBBIC AJITOPUTMBI
00paboOTKHU OTHOMEPHBIX YHUCIOBBIX
MAaCCHBOB, Ha OJJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, [lackais,
Java, C#, 1IkonbHBINH AJITOPUTMUYECKUIN
S3bIK): 3aIMI0JIHEHNE YMCIOBOTO MacCHBa
CIIy4aifHIMU YHCIIAMH, B COOTBETCTBHH C
(dhopMyIoi WM MyTeM BBOJA YUCEIL,
HAXO0XJ/ICHUE CYMMBI SJIEMEHTOB MacCHBa,
ITMHEWHBIN TOMCK 3aJJTaHHOTO 3HAYEHUS B
MaccHBe, IIOJICUET JIEMEHTOB MacCHBa,
yIOBJIETBOPSIOIINX 3aJAHHOMY YCIIOBHIO,
HaX0XJICHHEC MUHUMAJIBLHOTO
(MakCHMMaNbHOTO) 3JIEMEHTa MacCHUBA.
CoptupoBka MmaccuBa. O6paboTKa MOTOKA
NTaHHBIX: BBIYMCICHUE KOJNYCCTBA, CYMMBI,
CpeIHero apu(pMeTUIECKOT0,
MUHUMAJITBHOTO U MAaKCHMAJIbHOTO 3HAYCHUS
HJIEMEHTOB MOCIIEIOBATEIbHOCTH,
YIOBJIETBOPSIONINX 33JaHHOMY YCIIOBHIO

IIpakmuueckue padbomuwi:

1. Cocmasnenue npocpamm

C UCNONIL30BAHUEM BCNOMO2SAMENbHBIX
AncoOpUMMO8 015 YNpasieHus.
ucnonnumensamu, makumu kak Pooom,
Yepenawxa, Yepmeorcnux.

2. Cocmasgnenue u omiaoka npocpamm,
peanuzyrouux munogvle aieopummuol
00pabomxu 0OHOMEPHBIX YUCTIOBLLX
mMaccueos, Ha 0OHOM U3 A3bIKOG
npoepammuposanus (Python, C++,
[lackanw, Java, C#, [lkonvHoiu
Ancopummuyeckuii A3vix)
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3.2 |[Ymopasienue 2 PackpbiBaTh CMBICIT U3y4aeMbIX TOHSATHUH.
AHaJIM3UPOBATh OTHOIICHUS B KUBOM

Yrpasnenue. Curnan. OGpaTHasi CBS3b. [IPUPOAC, TCXHUICCKUX 1 CONUAIBHBIX
[ToJTyHeHHE CUTHATIOB OT LU(POBBIX (1IKOJIa, CeMBbsI M JIP.) CUCTEMAaX C TTO3UIUI
MaTYMKOB (KacaHUsl, paCCTOSIHUS, CBETA, YIIPaBJICHUA.
3ByKa U Apyroro). [[pumepsl uCIonbp30BaHMs I3y4aTh puMeps! POOOTH3HPOBAHHBIX
MPUHIIMIIA OOPATHOM CBS3M B CHCTEMaX CHCTCM.
VIIpaBIICHNS TeXHUUECKUMHE ycTpoiictBamu ¢ [[pakmuueckue pabomoi:
MTOMOIIILIO JATYUKOB, B TOM YHCJIC B 1. 3naxomemeo c yuebnou cpeooi
pobororexHuke. [Ipumepsr paspabomxu npocpamm ynpasienus
POOOTH3UPOBAHHBIX CHCTEM (CHCTEMA OBUNCYWUMUCS POOOMAMU
VIIPABJICHUS JBMKEHUEM B TPAHCIIOPTHOMN
CUCTEME, CBapOYHAs IUHUS aBTO3aBO/IA,
ABTOMATH3UPOBAHHOE YIIPABJICHHE
OTOIUICHHSI TOMa, aBTOHOMHAs CUCTEMa
YIIPaBIICHUSI TPAHCTIOPTHBIM CPEJICTBOM U
Ipyrue CUCTEMBI)

Wrtoro no pazgeny 8

Paznea 4. UndopmManmoHHble TEXHOJOTHH

4.1 [ DnekTpoHHBIE TaOJIUIIBI 10
[Tonatue 06 >neKTpOHHBIX Tabuuiax. Tunsl [PackpbiBaTh CMBICT H3y4aeMbIX MOHITHA.
NTAaHHBIX B STYCHKAX JICKTPOHHOW TaONMIB. |AHAIM3UPOBATH MOJIb30BATEIILCKHMA
PenaxtupoBanue u popmaTupoBaHue uHTEep(deiic MPUMEHIEMOTO TPOTPAMMHOTO
Tabnuil. BeTpoeHHbIe GYHKITNH 71t TIOUCKA |CPEJICTBA B pabOTE C AJIEKTPOHHBIMHU
MaKCHUMyMa, MUHUMYyMa, CYMMBI U CPEJIHETrO [TabJIuIaMu.
apudmerraeckoro. COpTUPOBKA MaHHBIX B |ONpeIesiTh YCIOBHS M BO3MOKHOCTH
BbI/IEJIEHHOM MPUMEHEHHSI IPOTPAMMHOTO CPEJCTBA
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nuanasone. [loctpoenue nuarpamMm
(rucTorpamma, KpyroBasi iuarpamma,
TOYCUHas nuarpamma). Beroop tura
nmrarpaMmel. [IpeoOpazoBanue Gpopmysn mpu
KornrpoBaHuU. OTHOCUTENbHAS, a0COTIOTHAS
1 CMEIIaHHAs ajpecarus. Y CJIOBHBIC
BBIUMCIICHUS B DJIEKTPOHHBIX Ta0IHIIAX.
CyMMUPOBaHKE U TIO/ICUET 3HAYCHHUIH,
OTBEYAIOIINX 33/IaHHOMY YCJIOBHIO.
O6paboTka OonbIIMX HAOOPOB JaHHBIX.
YucaeHHOE MOACITUPOBAHUE B AJICKTPOHHBIX
Ta0IMIax

JIUIsL PEIICHUS] THITOBBIX 33/1a4 B paboTe ¢
DIICKTPOHHBIMU TaOIHUI[AMH.

BhISBIIATE 00III€e U Pa3InyKsl B Pa3sHBIX
MPOrPaMMHBIX TPOAYKTaX, MPEIHA3HAUCHHBIX
TSI PEIICHHUSI OJTHOTO Kitacca (pa3HbIX
KJIACCOB) 3a/1a4 B pabOTE C 31EKTPOHHBIMHU
TaOIUI[AMHU.

PenaktupoBath u HOPMaTUPOBATH
PIICKTPOHHBIC TAOTHUIIBI.

AHAITU3UPOBATH U BU3YaJIM3UPOBATh JIaHHBIC B
DIIEKTPOHHBIX TA0HIaX. BBIOIHATE B
HIIEKTPOHHBIX TA0JIMI[AX PACUETHI IO
BBOJIMMBIM T10JI30BaTEIeM (hOpMyIIaM ¢
MCIIOJIb30BAHMEM BCTPOESHHBIX (DYHKITHIA.
OCyYIIECTBIATh YUCICHHOE MOJICTIUPOBAHKE B
MPOCTBIX 33/1a4aX U3 PA3JIMYHBIX MPEAMETHBIX
oOnacTeil.

IIpakmuueckue pabomawi:

1. Beoo oaunwvix u popmyn, ogpopmnenue
maoauybl.

2. Copmuposka u punvmpayusi OaHHbIX 8
D1eKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouacpamm u epaghukos 6
D1eKMPOHHBIX MAOIUYAX.

4. BvinonneHnue pacuemos no 6600UMbIM
novzoeamenem opmynam
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C UCNONIL308AHUEM BCIMPOEHHBIX DYHKYULL.
5. Obpabomka 60abUX HADOPOB OAHHBIX.
6. Yucnennoe mooenuposarue

6 27IeKMPOHHBIX MAOIUYAX

4.2 NudopmanmoHHbIC 1 Posbs nHbDOpMAIIMOHHBIX TEXHOJIOTUH B
TEXHOJIOTHH B Pa3BUTHUU SKOHOMUKHU MUpPa, CTPAHBI, PacKpBIBATH CMBICT H3y4aeMBbIX TTOHSTHIA.
COBPEMEHHOM OOIIECTBE pernona. OTKpbITEIE 00pa30BaTEIbHbIC O6Cy>KaaTh POIIb HHGOPMALIMOHHBIX
pecypceet. IIpodeccnn, cpsizammbie ¢ TEXHOJIOTMI1 B COBPEMEHHOM MHPE.
MH()OPMATUKON U MH(POPMAIIMOHHBIMH OO0Cyx/1aTh 3HAYECHUE OTKPBITHIX
TCXHOJIOTUSMH: BeO-/u3aiiHep, 00pa3oBaTENbHBIX PECYPCOB U BO3MOXKHOCTH
POrpaMMHCT, Pa3pabOTIMK MOOHIBHBIX VX UCIOJIb30BAaHUs. AHAIIN3UPOBATh

[PUJIOKCHUH, TCCTUPOBIINK, aPXUTCKTOP  [iidypoBhIEC HABBIKU, KOTOPHIMHU JIOJIKECH
MIpOTrpaMMHOI0 06€CHequH${, CIICIINAJIUCT 06HaﬂaTB BBIITYCKHUK LIKOJIBI.

[10 AHAJIN3Y aHHBIX, CUCTECMHBIN M3yuaTh npodeccun, CBI3aHHbIE C
AIMUHHMCTPATOP MH(OPMATHKON U MH(OPMALTOHHBIMU
TEXHOJIOTHSAMU.

Ipakmuueckue padbomul:
1. Co3z0aHnue npezenmayuu o npogheccusix,
ceszannvix ¢ UKT

Hrtoro no pazneny 11
Pe3epBHOE BpeMst 1
OBUIEE KOJIMYECTBO 34

YACOB I10 I[TPOTPAMME
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HNEPEYEHDb (KOAU®UKATOP) PACHPEAEJIEHHBIX 11O KJIACCAM
MMPOBEPSAEMbBIX TPEFOBAHUU K PE3YJIBTATAM OCBOEHHUS OCHOBHOU
OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA
N JIEMEHTOB COAEP KAHUS 110 UHOPOPMATHUKE

B ¢enmepanpHBIX W pErHOHANBHBIX MpOIEIypax OLEHKH KadecTBa 0Opa3oBaHUS
UCTIONB3yeTCsl TepedeHb (Koam(puKaTop) paclpeieleHHbIX 10 KiaccaM IPOBEPSIEMBIX
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM MpPOTpaMMBbl OCHOBHOTO
oOuiero oOpa3zoBaHus U 3JIEMEHTOB COJEPKaHUS 110 UHPOPMATHUKE.

7 KIIACC
IIpoBepsiemble TpeOOBaHMS K pe3yJbTATaM OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMal

Ko [TpoBepsieMble IpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOU

IPOBEPAEMOTO o0pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero o0pa3oBaHus
pe3yibTara
1 [To Teme «LludpoBasi rpaMOTHOCTHY

1.1 I .

OSICHATh ~ HAa  NpPUMEpax  CMBICI  TOHATHH «uH(pOopMaIH»,
«MH(OpMAIIMOHHBIN Tpolecc», «00paboTka HHPOpPMALUN», «XpaHEHUE
uH(pOpMaIIUNY, «TIepeaada HHPOPMALTUI)

1.2 [IpyBOIMTHL TpPUMEpPHI COBPEMEHHBIX YCTPOWCTB XpaHEHUS U Iepeaadyu
UH(pOpMAaIMY, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTePUCTUKU

1.3
[lonyyath ¥  ucCHoib30BaTh  MHGOpPMAIMIO O  XapaKTEePUCTUKAX
[EPCOHATBHOTO KOMITBIOTEpA M €ro OCHOBHBIX 3JI€MEHTax (Mpolieccop,
olepaTUBHAs MaMATh, IOJTOBPEMEHHAs MIaMATh, yCTPOWCTBA BBOJIA - BHIBOJIA)

1.4 COOTHOCUTBH XapaKTEPUCTUKHU KOMIBIOTEPA C 3aJadyaMy, PEIIAEMBIMU C €ro
MOMOMUIBIO

1.5 . . .
OpHEeHTHpPOBAThCS B HMEpPAPXUUYECKON CTpPyKType (ailioBoil cucteMsl
(3ammchIBaTh MOJTHOE MMA (Qaiina (katanora), myTh K (ainy (karanory) mo
MMEIOLIEMYCSI OINHMCAHUIO daitnoBoit CTPYKTYpbI HEKOTOPOTO
UH(POPMAIIMOHHOTO HOCUTEIIA)

1.6 . . .
PaGotatp c (ailoBOl CHCTEMOM TEpPCOHAJIBHOTO KOMITBIOTEpA C
WCTOJBb30BaHUEM Tpaduueckoro uHTepdeiica: co3aaBaTh (KOMUPOBATH,
nepeMelarb, IepeuMEHOBbIBaTh, YAAIATh M apXUBUPOBaTh (alibl U
KaTaJjor, UCIOIb30BaTh AaHTUBUPYCHYIO IPOIPAMMY)
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1.7

Vckars napopmanuio B UHTEpHETE (B TOM UHKCIIE TIO KIIOYEBBIM CJIOBaM, IO
N300paKEHUI0), KPUTUYECKHM OTHOCHUThCA K HalJleHHOH uH(popManuuy,
0CO3HaBaThb ONACHOCTb JUIsI JIMYHOCTH M OOIIECTBa pacnpoCTpaHEHUs
BPEAOHOCHOW  HMH(pOpMaluMuU, B TOM 4YHCI€ OSKCTPEMHUCTCKOIO U
TEPPOPUCTHUECKOTO XapaKTepa

1.8

[loHuMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

1.9

11c1101630BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMM YHUKALNI

1.10

Cobmoate TpeOoBaHUSI 0€30MAaCHOM 3KCIUTyaTalliM TEXHUYECKUX CPEJICTB
MH()OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, COOJII0/IaTh CETEBOM
ATUKET, 0a30Bble HOPMBI MH(POPMALMOHHON ATHKH M IpaBa MpH padboTe ¢
MPUJIOKEHISIMA Ha JIOOBIX ycTpoWcTBax uW B MHTepHeTe, BBHIOHpAThH
Oe30IacHble CTpaTeTuy MOBEICHUS B CETH

1.11

HpI/IMeHSITB METOAbIL HpO(l)I/IJ'IaKTI/IKI/I HETAaTUBHOTO BJIUSAHUA CPCIACTB
I/IH(l)OpMaHI/IOHHLIX U KOMMYHHKAIITMOHHBIX TEXHOJOTUH Ha 300POBbBC
I10JIB30BAaTCIIA

[1o Teme ((TeopeTI/I‘ICCKI/Ie OCHOBBI I/IH(bOpMaTI/IKI/I»

2.1

KoaupoBaTh © JEKOAMPOBAaTH COOOUICHHS 1O 3aJaHHBIM IIpaBUIIaM,
NIEMOHCTPUPOBAaTh ITOHMMAHUE OCHOBHBIX IPHUHLMIIOB KOJUPOBAHHUSA
MH(POPMAIH PA3TUIHON PUPOIBI (TEKCTOBOM, rpaduiuecKo, ayIro-)

2.2

CpaBHUBATh JJIMHBI COOOIICHMM, 3alMCAaHHBIX B pa3IUYHbIX andaBUTax,
OIIepUPOBATH €IUHUIIAMH U3MEPEHUS HHPOPMAIIHOHHOTO 00beMa U CKOPOCTH
repeaady TaHHbIX

2.3

OneHuBaTh U CPaBHUBATH pPa3Mephbl TEKCTOBBIX, I'paUUECKUX, 3BYKOBBIX
¢aiinoB u BUuaeOdailios

[1o Teme «HbOpMaLIMOHHBIE TEXHOIOTUN

3.1

HpCHCTaBHHTB PE3YIbTATHI cBOCH JACATCIBbHOCTU B BUAC CTPYKTYPHPOBAHHBIX
HUITIOCTPUPOBAHHBIX JAOKYMCHTOB,

MYJIbTUMEIUNHBIX IIPE3EHTALUN

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

Kon [IpoBepsieMBbIN 3JIEMEHT COAECPIKAHUS
1 [{udpoBast rpaMOTHOCTD
1.1

KommbroTep - yHUBEpCaIbHOE BBHIYUCIUTENFHOE YCTPOUCTBO, paboTaromee 1mo
porpamme. TUIIBI KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOEHHBIE KOMIIBIOTEPHI, CYIIEPKOMITBIOTEPBI. MOOMIIbHBIE yCTpolicTBA. TeXHHUKA
0€30MacHOCTH U IIpaBujia pabOThl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBI KOMITbIOTEpa U X HazHadueHue. [Ipoueccop. OnepaTuBHas
1 JOJTOBpEMEHHAs MaMsTh. YCTpOMCTBa BBOAA U BbIBOJA. CEHCOpPHBIN BBOJ,
TaTYNKA MOOMIIBHBIX YCTPOUCTB, Cpe/IcTBa OMOMETPHUUYECKOM ayTeHTU(DUKAIINH

1.3

VicTopust pa3sBUTHSL KOMIIBIOTEPOB M IporpamMmHoro obecrneueHus. IlokoneHus
KOMITBIOTEPOB. CoBpemeHHbIE TEHJICHIINU pa3BUTHUA KOMITBIOTEPOB.
Cynepkommnbrorepsl. IlapamiensHbie BelunciaeHus. llepcoHanbHBIA KOMITBIOTED.
[Iporieccop u ero XxapakTepUCTHKH (TaKTOBasi 4aCTOTA, pa3psAAHOCTh). OnepaTUBHAS
namsTh. JlonroBpemMeHHas maMsaTh. Y CTpoiicTBa BBOJIa M BbIBOIa. OObEM XpaHUMBIX
NaHHBIX (OllepaTHBHAs IMaMATh KOMIIBIOTEPA, JKECTKMHM HUCK M TBEPAOTEIIBHBIN
HAKOIUTEIb, IOCTOSHHAS MaMATh CMapTdOHA) U CKOPOCTh AOCTYyMA JIJISl pa3IMYHBIX
BHU0B HOCUTEIICH

14

[IporpammHoe  obecrnieueHue  kommbioTepa.  llpukiamnoe  mporpamMMmHoOe
oOecrieyeHue. CucremHoe MIPOrpaMMHOE obecrieyeHue. Cucremsl
nporpamMmMmupoBanusi. [IpaBoBas oxpaHa mporpamMM H JaHHBIX. becruiatHeie u
yCIIOBHO-0ecIuiaTHbIe TporpaMMbl. CBOOOIHOE MTPOrpaMMHOE 0OecTieueHre

1.5

@aiinbl 1 manku (katanoru). Tumbl QaitnoB. CoiicTBa (aiinoB. XapakTepHbIe
pasMepnl (alijIoB pa3UYHBIX THUIOB (CTpaHHWIA TEKCTa, 3JICKTPOHHAS KHHTA,
doTorpadusi, 3aMUCh MECHU, BUICOKIIHIL, ITOJTHOMETPAKHBIN (PUITHM)

1.6

[TpuHIMIBI TOCTpOeHUS (aitoBeix cucteM. [lonHoe ums Qaitna (manku, kaTauora).
[1yTh Kk Qaiiny (nmamnke, KaTanory)

1.7

DaitnoBeiii MeHemkep. Pabora ¢ ¢daiimamMu ¥ mankamu (KaTaJoramH): CO3JIaHuE,
KOIMMPOBAHUE, IEPEMEINCHHE, MEPEUMEHOBAHWE U YyhajeHue (ailJioB U Marok
(xatanoro). [Touck ¢aiiinoB cpeacTBamMu ONepamoHHON CUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mcnonp30BaHKe porpaMm-apXuBaTOpOB

1.9

KoMmnbloTepHble BUPYCHl M APYIHME€ BpPEIOHOCHBIE IMporpaMmsbl. [Iporpammel aiis
3aILUTH OT BUPYCOB

1.10

OO0benuHeHue KommbioTepoB B ceTh. Cethb MuTepHeT. BeO-cTpanuiia, BeOCailT.
Crpyktypa anpecoB BeO-pecypcoB. bpayzep. IlouckoBwie cucremsl. Ilouck
nH(OpPMAllMM 1O KIIOYEBBIM CJIOBaM U MO U300paxeHuto. JlocToBEepHOCTH
nHpopMaIyy, noayuyeHHol u3 urepHera

1.11

COBpCMCHHBIe CCPBUCHI I/IHTepHeT'KOMMYHI/IKaHI/Iﬁ
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1.12

CereBoil 3TUKET, 6a30Bble HOPMBI HH(POPMALIMOHHON ATUKU U IIpaBa MpU padoTe B
cetu UnTepuet. CtpaTteruu 0ezonacHoro noseaeHus B IHrepuere

TeopeTndeckrie OCHOBBI HH(POPMATHKU

Nudopmanus - 01HO U3 OCHOBHBIX IOHATH cOBpeMeHHOM Hayku. Hdopmarus kak
CBEJICHUS, MpETHA3HAYCHHBIC 11 BOCIPHUATHS 4YETOBEKOM, W HHGOpMAIUs Kak
NaHHbIE, KOTOPBIE MOTYT OBITH 00paboTaHbl ABTOMATU3UPOBAHHOW CHUCTEMOM

2.2

JIMCKpETHOCTh JTaHHBIX. BO3MOXHOCTH OIMCAHHUS HEMPEPBIBHBIX OOBEKTOB H
[IPOIIECCOB C TOMOIIBIO JUCKPETHBIX NaHHBIX. WHpopMalmoHHbIE TPOLECCH -
MIPOIICCCHI, CBSI3aHHBIC C XpaHCHUEM, IIPpeoOpa30BaHUEM U TIEpeTadeii TaHHBIX

2.3

CumBon. Andasut. MomHocTs andaBurta. PaznooOpasue s3bIKOB U ajadaBUTOB.
EcTecTBeHHBIe W (OpMaIbHBIC SI3BIKH. AJ(AaBHT TEKCTOB Ha PYCCKOM SI3BIKE.
JIBonuHbIN anpaBuT. KomndyecTBO BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOHMHAITUH)
(¢uKcUpoBaHHON JIMHBI B JBoM4YHOM andaBure. [IpeoOpasoBaHue mr0O0TO
andaBuTa K ABOMYHOMY. KOJTHYIECTBO pa3IuYHBIX CIIOB (DMKCUPOBAHHOM JIJTUHBI B
asihaBHUTE ONPEICIICHHON MOIITHOCTH

2.4

KoaupoBaHrue CHMBOJIOB OJIHOTO ajgaBUTa C IMOMOIIBIO KOJOBBIX CJIIOB B JPYTrOM
andasute, Ko0Bask TAOIUIA, 1EKOJUPOBAHUE

2.5

JIBonuHbIi koJ. [IpecTaBiieHne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBONYHOM
andasute

2.6

NHpopMalimoHHBIH 00BEM JAaHHBIX. BUT - MUHUMAalbHas €IWHUIIA KOJWYECTBA
MH(OpMaLMK - ABOMYHBIN pa3psn. bailt, kuinobaiit, Mmerabait, rurabailt

2.7

CxopocTh niepeiaun TaHHbIX. EMUHUIBI CKOPOCTH Tiepeiaun TaHHbIX. MckaxkeHue
vH(MOpMAaINK MIPU TIepeade

2.8

Konuposanue tekctoB. PaBHOMepHbI kozi. HepaBHomepnsii koxn. Koxmposka
ASCIl. Bocemubutneie koaupoBku. Ilomstue o xonupoBkax UNICODE.
JlexonupoBaHue cOOOIIEHUH ¢ UCIIOJIb30BAHHEM PABHOMEPHOTO M HEPAaBHOMEPHOT'O
kona. Mupopmarmonasii 00eM TeKCTa

2.9

OO1mee mpencTaBieHne 0 MU(PPOBOM MPEACTABICHUH ayINOBU3yaTbHBIX U JIPYTUX
HETpephIBHBIX NaHHBIX. KoaupoBanme 1mseta. L[BeroBrie mogenu. Monenr RGB.
['myOuna xogupoBanus. [lanurpa

2.10

PacTpoBoe U BeKTOpHOE TpenacTaBieHue u3o0paxenuil. Ilukcens. Ornenka
MH(POPMAIIMOHHOTO 00BeMa rpaUuecKuX JaHHBIX I PACTPOBOTO H300PaKEHHS
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2.11

KoaupoBanue 3Byka. Pa3zpsaHocTs 1 yacToTa Auckperuszanuu. KonruecTBo kaHaioB
3anucu. O1eHKa KOJUYECTBEHHBIX MAPaMETPOB, CBA3AHHBIX C MPEICTABICHUEM U
XpaHEHHUEM 3BYKOBBIX (haiiioB

NHbopmanoHHbIe TEXHOJIOTUN

3.1

TexcToBBIC TOKYMEHTHI M WX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHUIla, ab3all, CTPOKa,
CJIOBO, CHUMBOJT)

3.2

TexkcToBBIM  TpoLeccop - HMHCTPYMEHT  CO3JAaHMS, PEIAKTUPOBAHUA U
dbopmatupoBanus TekcToB. [IpaBuia nHabopa Tekcra

3.3

PenaktupoBanue Tekcta. CpoiictBa cumBoiioB. Ilpudr. Tumsr mpudros
(pyOnensie, c 3aceukamu, MoOHomupuHHBIE). [lomyX)upHoe U KypCHUBHOE
HayepraHue. CBolicTBa a03aleB: TpaHULbl, aO3alHBIA OTCTYI, HWHTEpBal,
BbIpaBHUBaHuE. CTHIIeBOE (hOpMATUPOBAHUE

3.4

CtpykTypupoBaHue HH()OPMAIIMH C TTOMOIIBIO CIIUCKOB U TAOJIHIL.
MHoroypoBHeBbI€ CITUCKH. JloOaBiIeHNEe TaOIHI] B TEKCTOBBIC JJOKYMEHTHI

3.5

BcraBka u300pakeHHil B TEKCTOBble JTOKyMeHThl. OOTekaHue W300pakeHui
TEKCTOM. BKitoueHue B TEKCTOBBIN JOKYMEHT JuarpaMm u Gopmy

3.6

[lapameTpbl cTpaHMIbl, HyMmepauus cTpaHul. JloOaBieHue B  JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

[IpoBepka mnpaBonucanus. PaccrtaHoBKa mepeHOCOB. ['0J0COBOM BBOJA TEKCTA.
Ontudeckoe pacrno3HaBaHue Tekcra. KommbroTepHblil nepeBoj. Mcmonb3oBaHue
cepBucoB ceTu IHTepHET 1711 00pabOTKH TEKCTa

3.8

3HAKOMCTBO € rpauueckuMu perakropamu. PactpoBsie pucynku. Mcnonb3oBanue
rpadguuecKkux MPUMHUTHBOB

3.9

Onepanuu peAaKkTUpPOBaHUS TpadUyeCcKX OOBEKTOB, B TOM YHCIE IU(POBBIX
doTorpadumii: mM3MeHeHHE pasMmepa, oOpe3Ka, MOBOPOT, OTpakeHHue, pabora C
oOnacTsiMu  (BBIJICIICHUE, KOIMMMPOBAHUE, 3aJlMBKA IIBETOM), KOPPEKIIMS I[BETa,
SIPKOCTH ¥l KOHTPACTHOCTHU

3.10

Bekropnas rpaduka. Co3nanue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMHU CPEICTBAMH
TEKCTOBOTO TMpolleccopa WM JAPYrux mporpamMm (mpuioxkenuid). JlobasieHue
BEKTOPHBIX PUCYHKOB B JJOKyMEHTBI

3.11

[ToaroroBka MyIbTUMEIUUHBIX Tpe3eHTarui. Cnaiia. JloOaBieHue Ha Cllaiil TeKCTa
1 n300paxeHuii. PaboTa ¢ HeCKOJIBLKUMH CraiigamMu

3.12

JloGaBneHue Ha craiil ayIMOBU3yalbHBIX JAaHHBIX. AHUMAIHs. [ unepcchuIKu
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8 KIIACC
IIpoBepsiemble TpeOOBaHMS K pe3yJbTATAM OCBOCHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NPOrpamMMbl
Kon [IpoBepsieMble TpeAMETHBIE PE3YJIbTATHl OCBOEHUS OCHOBHOM
TIPOBEPAEMOTO o0pa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus
pe3yibrara
1 [lo Teme «TeopeTnuecknue OCHOBBI UHPOPMATUKI»
11 [losgcHATP Ha OpUMEpax  pa3IMuMs  MEKAY  IMO3UUUOHHBIMH U
HETO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHUS
12 3anucblBaTh W CcpaBHUBaTh ILenble yucia or 0 mo 1024 B pa3nuyHbIX
MO3UIIMOHHBIX CUCTEMaX CUUCIEHUs (C OCHOBaHHUSAMU 2, 8, 16), BBITOIHITH
apudmeTHuecKre onepaun HaJ HUMH
1.3 PackpbIiBaTh CMBICIT TOHSTHUNA «BBICKA3bIBAHUEY, <JIOTMYECKAs OIEpaLUs»,
«JTIOTUYECKOE BBIPAKECHHE
1.4
3anuchIBaTh JIOTMUECKUE BBIPAXKEHUSI C HCIOJIb30BAHUEM JTU3BIOHKIINH,
KOHBIOHKIIMM W OTPULAHHUS, ONPEACHATh HCTHHHOCTh JIOTUYECKUX
BHIPQKCHUM, €CJIM HM3BECTHBl 3HAYEHUS HCTHHHOCTUM BXOISAIIMX B HETO
MEPEeMEHHBIX, CTPOUTH TAOJIUIIBI HCTUHHOCTH JIJISl JIOTHYECKUX BBIPAKCHUN
2 [1o Teme «AITOPUTMBI M IPOIPAMMUPOBAHUE»
2.1 .
PackpbIiBaTh CMBICT MOHATHI «HUCHOJHUTENDY, «AITOPUTM», «IIPOTpaMmay,
MOHMMAs Pa3HUIY MEXKIY YNOTpeOJICHHEM STHUX TEPMHUHOB B OOBIICHHOU
peun U B MH(OpMaTHKE
2.2 OnuceiBaTh aNTOPUTM pEIICHUS 3aJa4il Pa3IMYHBIMUA CIIOCOOAMHU, B TOM
quCIIe B BUIE OJIOK-CXEMBI
2.3 CocTaBsiTh, BHIIOJHATH BPYUYHYIO M HA KOMIIBIOTEPE HECIOKHBIE alITOPUTMBI
C UCIIOJIb30BAHUEM BETBIICHUM U LIUKJIOB VISl YIIPABICHUS UCIIOJHUTEISIMA
24 M crnonp30BaTh KOHCTAHTHI M TIEPEMEHHBIC PA3TUMYHBIX THUIMOB (YHUCIIOBBIX,
JIOTUYECKUX, CHUMBOJIbHBIX), a TakXKe COJEpXKalllue HX BbIPAKEHUS,
MCI0JIB30BATH ONEPATOP NPUCBANBAHUS
2.5 M cnonp30BaTh Mpu pa3paboTKe MporpaMM JIOTHYECKHUE 3HAYCHUS, OTIepaLli
1 BBIPAKCHUS C HUMU
2.6 AHaJIM3UPOBATh MPEIJIOKECHHBIE aJITOPUTMBI, B TOM YUCJIE ONPEIEIATh, KAKHE
pe3yJIbTaThl BO3MOKHBI IIPU 33 IaHHOM MHOKECTBE UCXOJHBIX 3HAUEHUI
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2.7

Co3maBaTh W OTJI@KHBAaTh MPOTPAaMMBI  HA  OJHOM M3  SI3BIKOB
nporpammupoBanust  (Python, C++, TIlackams, Java, C#, IIkonbHbIi
AJNTOPUTMUYCCKUI  SI3BIK), pEANU3yIONIMe  HECIOXKHBIC  aJrOPUTMbI
00pabOTKM YHCIIOBBIX JAHHBIX C HMCIOJIb30BAHUEM IUKJIOB U BETBJICHUM, B
TOM YHCIIC PEaTM3YIOIIHe MPOBEPKY ACIUMOCTH OJHOTO ILEIOro Yuciia Ha
Npyroe, MPOBEPKY HATYPAIBHOTO YHCIIAa HA TMPOCTOTY, BbIACICHUS (P 3

HaTYpaJIbHOIO YUCIIa

HpOBepﬂeMLIe IJIEMEHTDBI COACPKAHUA

Kon

[TpoBepsieMblil 3IEMEHT COAECPKAHUS

1

TeopeTndeckre OCHOBBI HH(POPMATHKHU

1.1

Heno3unnoHHble ¥ MO3MLIHMOHHBIE CHCTeMBI cuucieHus. Andasut. OcHOBaHueE.
PazBepHyTass (opma 3ammcu uncia. llepeBox B HECATUUHYIO CHCTEMY 4YHCEl,
3alMCaHHbBIX B JPYTUX CUCTEMAaX CUMCIICHUS

1.2

Pumckas cucteMa CUMCIeHUS

1.3

JIBonuHas cucrema cuucieHus. [lepeBon nensix uucen B npenenax ot 0 qo 1024 B
NBOMYHYIO CHCTEMY cuucieHus. BocbmepuuHas cucrtema cuucienus. llepeBoa
YUCEN U3 BOCbMEPUYHOM CUCTEMBI B IBONYHYIO U IECITUYHYIO CUCTEMBI U 00paTHO.
[[lectHannarepuyHas cuctema curcienus. [lepeBos uncen u3 mecTHaaaTepUIHOMN
CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U IECATUYHYIO CHCTEMBI U 0OpPaTHO

1.4

ApudmeTnieckue ornepanuu B IBOUYHOM CUCTEME CUUCIICHUS

1.5

Jlornyeckue BBICKA3bIBaHUS. Jlornueckue 3HAYCHUS BBICKa3bIBaHUI.
ONeMEHTAapHbIE W COCTaBHBIC BBICKA3bIBaHUA. JIOTHYECKHE OMepaluu: «u»
(KOHBIOHKIUSA, JIOTUYECKOE YMHOXEHUE), «UIn» (IU3BIOHKIUSA, JOTUYECKOE
CIIOKEHHE), «HE» (Jornyeckoe oTpuuanue). Ilpuopurer Oruueckux onepanui.
OrnpezeneHne UICTHHHOCTH COCTABHOTO BBICKA3bIBAaHUS MPU M3BECTHBIX 3HAUCHUSIX

MCTUHHOCTU BXOAAINNX B HETO DJICMCHTAPHBIX BBICKa3bIBaHUM

1.6

Jlornueckue BBIPAKCHUA. HpaBI/ma 3aIlIuCH JIOT'MYECKUX BI)Ipa)KeHI/II‘/JI. HOCTpOeHI/IC

Ta6J'H/IH HCTHHHOCTH JTOI'MYCCKHUX BBIpa)KCHI/Iﬁ

1.7

Jlorndeckue 37aeMeHThl. 3HAKOMCTBO C JIOTHYECKHUMH OCHOBAMH KOMITBIOTCpA

AJNTOPUTMBI U IPOIPaMMHUPOBAHUE
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2.1

[lonsaTre anroputMa. McnomHuTeny aaropuTMoB. AJITOPUTM Kak IUIAH YIIPABICHUS
VICIIOJIHUTENIEM

2.2

CaoiictBa anroputma. CrocoObl 3amucu anroputMa (CIOBECHBIM, B BHJIE OJIOK-
CXEMBI, TIpOTpamMma)

2.3

AnroputMuueckue KOHCTpyKuuu. KoHCTpykuus «ciempoBaHue». JIMHeHHbIN
anroput™M.  OrpaHMYeHHOCTh  JIMHEMHBIX  alTOPUTMOB:  HEBO3MO>KHOCTH
MpeyCMOTPETh 3aBUCUMOCTH TOCJEI0BATEILHOCTA BBIMOIHSAEMBIX ICHCTBUI OT
MCXOIHBIX JIaHHBIX

2.4

KOHCTpYKHI/IH «BCTBJICHHC)» . IIOJIHAasd M HCIIOJIHAaA (bOpMI)I. BeimonHenue wu
HCBLIINIOJTHCHUC YCJIOBUSA (I/ICTI/IHHOCTB 1 JIOKHOCTB BBICKaBBIBaHI/IH). HpOCTBIG u
COCTAaBHLIC YCIIOBHA

2.5

KOHCTPYKI_II/ISI «IIOBTOPCHUCH : HUKIIBI C 3aJTaHHBIM YUCJIOM HOBTOpGHHﬁ, C YCIIOBHEM
BBIITOJIHCHUS, C HepeMeHHOﬁ OHKIIa

2.6

PazpaboTka i1 (OpPMAIBHOTO HCIIOJHUTENS aNrOpUTMa, NPUBOMASIIETO K
TpeOyeMOMYy pe3yJlbTaTy NpH KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTka
HECJI0KHBIX aJITOPUTMOB C MCIIOJIb30BAaHUEM LIMKJIOB U BETBJICHUM I YIIPABICHUS
(opMaJIbHBIMM ~ UCIIOJIHUTESIMA. BBINONIHEHNWE aNropuTMOB BpPYYHYIO U Ha
KoMIbtoTepe. CHHTaKCHUYECKUE U JIOTHYecKhe omnOKU. OTKa3bl

2.7

SI3bik porpammupoBanus (Python, C++, Java, C#, 1lIkonbHbIl ATTOpUTMHYECKUI
S3pik). CrcreMa MPOrpaMMHUPOBAHUS: PEIAKTOP TEKCTa MPOTrpamMM, TPAHCIATOP,
OTJIaTIMK

2.8

[lepemennasi: Tun, uMms, 3HadyeHue. Llenble, BelleCTBEHHbIE W CHUMBOJbHbBIE
repeMeHHbIE

2.9

Omneparop mpucBauBaHusa. ApuQMETHUYECKHE BBIPAKECHUS U TOPSAOK UX
BbIYMCIIEHUA. Olepalyy ¢ LEIbIMU YUCIAMU: HEJOUYHUCICHHOE JEIEHUE, OCTATOK OT
nenenust. [IpoBepka 1en1MMOCTH OHOTO LIEJIOT0 YUCia Ha ApYyroe

2.10

BetsiieHus. CocTaBHbIE YCIOBHS (3alMCh JIOTMUECKHUX BBIPAKEHUN HA M3y4aeMOM
S3bIKE IpOrpaMMHUpoBaHus). HaxoxaeHne MUHUMyMa 1 MakKCUMyMa U3 JBYX, TPEX
1 4yeThIpeX uucell. PereHne KBagpaTHOrO ypaBHEHHUs, UMEIOLIETO BEIIECTBEHHBIE
KOpHU

211

I[I/IaJ'IOFOBaSI OoTJIaaKa IporpamMm: IMOmaroBOC BBIIIOJHCHHUEC, IMPOCMOTP 3HAYCHUM
BCJINYHNH, OTJI&,Z[O‘-IHBIﬁ BBIBO/J, BBI60p TOYKH OCTaHOBA

2.12

[{ukn ¢ ycmoBuem. Anroputm EBKiuaa nnsi HaXOoXJACHHUS HAuOOJBIIETO OOIIEro
nenuTens ABYX HATypaidbHBIX Yucell. Pa3OueHue 3amucu HATypaJIbHOTO YHUCIA B
MO3UIIMOHHOMW CUCTEME C OCHOBaHMEM, MEHBIIUM WM paBHbIM 10, HA OTAEIbHBIC

[ pBI
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2.13 [{vKk ¢ nepeMeHHON. AJNTOPUTMBI TPOBEPKU AEITUMOCTHA OJHOTO LEJIOr0 YKCIIa Ha

Npyroe, NpOBEpPKU HATYpalIbHOI'O YUCIIA HAa IPOCTOTY

2.14
OOpaboTka CHUMBOJBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) TEPEMEHHBIE.

[locumBosibHAs 00paboTKa cTpok. [lojcueT YacTOThI MOSBIEHUSI CUMBOJIA B CTPOKE.
BcTpoennbie GyHKIUU 111 00pabOTKH CTPOK

2.15
Onpe}:[eneHI/Ie BO3MOKHBIX PC3YJIbTATOB pa60TI>I ajiropurMa Ipua 3aJaHHOM

MHOXECTBE BXOJHBIX JIaHHBIX, ONPEIENICHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOJISAIINX K TAHHOMY PE3YJIbTaTy
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9 KUIACC
IIpoBepsiemble TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeILHOM
NMporpaMmmal
Ko [TpoBepsieMble peMETHBIE PE3YIbTaThl OCBOSHUSI OCHOBHOM
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHus
MIPOBEPSIEMOTO p porp m p
pe3ynbrara
1 [To Teme «lludpoBasi r(paMOTHOCTH
1.1
Mcnonb30BaTh ~ COBPEMEHHBbIE  HMHTEPHET-CEPBUCHI (B TOM  UHUCIHE
KOMMYHHKAIIMOHHBIE CEPBHUCHI, OOJIAUHBIE XPAHWIWIIA JAHHBIX, OHJIAIH-
MpOrpaMMbl (TEKCTOBBIC U TpauuecKkue pelaKkTophl, Cpeabl pa3paboTKu) B
y4eOHOM U TOBCEIHEBHOM JIEATEIHLHOCTH
1.2
[IpyBOIUTE TIPUMEPHI HCIOIB30BAHUS TEOMH(DOPMAIIMOHHBIX CEPBHUCOB,
CEpPBUCOB TOCYIapCTBEHHBIX YCIYT, 00pa3oBaTelbHbIX cepBUCcOB MHTEpHETA
B yueOHOI U TOBCEAHEBHOM JIEATEILHOCTU
1.3
Vcrionb30BaTh  pa3iMyHbIE  CPEJCTBAa  3alIUTBl  OT  BPEAOHOCHOTO
MPOrPaMMHOT0 OOeCIeueHus, 3alluiaTh NePCOHATbHYI0 UHPOPMAIUIO OT
HECAHKIIMOHUPOBAHHOTO JIOCTYNla M €ro TOCJEICTBUM (pa3riaiieHus,
MOJIMEHBI, YTPaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKUX U
COIMAITLHO-TICUXOJIOTHYECKUX AaCTIEKTOB HCIOJb30BaHUS ceTh VIHTepHeT
(cereBas aHOHUMHOCTh, MH(POBOHN ClleJl, AYTEHTUYHOCTh CYOBEKTOB U
pECYPCOB, OIIACHOCTH BPEJOHOCHOTO KO/1a)
1.4
Pacro3naBaTh MOMBITKH U MPEAYNPEKIATH BOBJICUCHUE CEOSI U OKPYIKAIOIIUX
B JICCTPYKTHBHBIC M KPUMHHAJIbHBIC (DOPMBI CETEBOH aKTHBHOCTU (B TOM
qriciie KuOepOyITuHT, (GUITHHT)
2 [To Teme «TeopeTrueckre OCHOBBI HH(DOPMATHKI
2.1 .
PackpbIBaTh CMBICT TOHSATHH «MOJIETb», «MOJCITHPOBAHHEY, OMPEACIAThH
BUJIbI MOJICJICH, OIICHUBATh aJIeKBATHOCTh MOJICTTH MOJICTTUPYEMOMY OOBEKTY)
U 1IeJISIM MOJICIIMPOBAHUS
2.2 .
Vcnionb3oBath Tpadbl U JIEPEBbs NI MOJICIUPOBAHUS CHUCTEM CETEBOW H
HepapXUUeCKON CTPYKTYPBI, HAXOAWTh KpaTUalIIkid myTh B Tpade
3 [1o TeMe « AJNITOPUTMBI ¥ IPOTPAMMHUPOBAHUE)
3.1 Pa3OuBaTh 3a7aun Ha IMOJ3aJa4d, COCTABIIATH, BBITIOJHATH BPYYHYIO M Ha
KOMIIBIOTEPE HECIIOKHBIE aJITOPUTMBI C UCIIOJIB30BAaHUEM BETBIICHUM, IIUKIIOB
Y BCIIOMOTATEIIBHBIX aJITOPUTMOB IS YIIPABICHUS UCTIOTHUTCIISIMH
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3.2

CocCTaBJIATh ¥ OTJIAKHUBATH IPOIPAMMBI, PEATH3YIOIINE THITOBBIC AT OPUTMBI
00pabOTKH YHUCIIOBBIX IMOCIECIOBATEIILHOCTEH MM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (TMIOMCK MAKCUMYMOB, MHHHMYMOB, CYMMbI HJIH KOJHMYECTBA
DIIEMEHTOB C  3aJaHHBIMH  CBOWCTBAMHM) Ha OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IllkonbHbIi
AJITOPUTMUAYECKUN SI3BIK)

[1o Teme «ubopManmoOHHbBIE TEXHOIOTHI

4.1

Br16upath criocod npeacTaBiaeHHs JaHHBIX B COOTBETCTBUU C IIOCTaBJIEHHOM
3amadyeil (TaOnuiubl, cXeMbl, rpapuKd, AUarpaMMbl) C HUCHOJb30BAHHEM
COOTBETCTBYIOIINUX MPOTPAMMHBIX CPEJCTB 0OpaOOTKU JaHHBIX

4.2

Vcrionb30BaTh DJIEKTPOHHBIE TaONHIBl i1  00pabOTKM, aHanmu3a W
BU3yaJIM3allMA YHCIIOBBIX JTAHHBIX, B TOM YHCJI€ C BBIJICICHUEM JUara3oHa
Ta0JIUIIBI ¥ YIIOPSAIOYMBAHUEM (COPTUPOBKOI) €T0 3JIEMEHTOB

4.3

Co3znaBath ¥ IPUMEHSATH B 3JIEKTPOHHBIX TA0IMLAX (POPMYJIBI AJI PACUETOB C
MCII0JIb30BAHMEM BCTPOCHHBIX apU(PMETHUECKUX PYHKIUHN (CyMMHUPOBAaHUE U
[O/ICYET 3HAYCHWI, OTBEYAIOLIMX 33JaHHOMY YCIOBUIO, CpEaHEe
apumeTHyecKkoe, MOMCK MaKCUMajJbHOTO M MHMHHMMAJIbHOTO 3HAaYeHUS),
aOCOJIFOTHOM, OTHOCUTEIHLHOM, CMEIIIAaHHOW a/ipecalnu

4.4

lcnonb30BaTh 3MEKTPOHHbIE TAOIUIBI JJIS YUCICHHOTO MOJAETUPOBAHUS B
[POCTHIX 33Jla4axX U3 Pa3HbIX MPEAMETHBIX oOnacTen

IIpoBepsiemble 3J1eMEHTHI COIePKAHUS

Kon [IpoBepsieMblll 2JIEMEHT COAECPKaAHUS
1 [{udpoBast rpaMOTHOCTH
1.1 I'no6anemas cers Uutepuer. IP-aapeca y3ios. CeTeBoe XpaHEHHE TAaHHEIX. MeToIbI
WHIMBUAYaJbHOTO W KOJUJIEKTUBHOIO pa3MElIeHHs] HOBOM HMH(OpManuu B
NuTtepuere. bonbimime naHHble (MHTEpHET-AAHHbIE, B YACTHOCTH JaHHbBIC
COITMAJIBHBIX CETEH)
1.2

[lonatue 00 wuHOPMAITMOHHON Oe30macHOCTH. YTpo3bl HMH(OPMALMOHHOM
0e30macHOCTH TpH paboTe B TI0OATBHOW CETU W METOABI MPOTHUBOACHCTBUS WM.
[IpaBuna Oe3omacHOW ayTeHTU(UKaUuU. 3alMra JUYHOW HMH(OpMaLUU B CETH
lHuTepHeT. besonacHblie cTparernu noseneHus B cetu Marepner.

56




®denepanbHas padouas mporpamma | Madopmaruka. 7-9 kmaccel (6a30BbIi YPOBEHB)

[IpenynpesxaeHue BOBJICUEHMSI B IECTPYKTUBHBIE U KPUMHUHAJIIbHBIE (DOPMBI CETEBOM
AKTUBHOCTH (KMOEpOYJUIMHT, (GUILIHMHT U Apyrue Gopmbl)

1.3

Bubl JesITeIbHOCTU B WnTephere. WuTepHeT-cepBUCH:
KOMMYHUKallMOHHBIE CEPBUCHI (ITOYTOBasi Ciyxk0a, BHUIECO-KOH(PEPEHI-CBSI3b U
NpyTue), CipaBOYHbIE CITYKObI (KapThl, paCUCaHuUs U JPYTHeE), IOUCKOBBIE CIYXKOBbI,
Ci1y>kObl OOHOBJIEHHSI IPOTPAMMHOTO OOecredeHHs] U apyrue ciyxObl. CepBUCH
rocy/1apcTBEHHBIX yciyr. O0naynble XpaHuiaua AaHHbIX. CpelicTBa COBMECTHOM
pa3paboTKu JOKyMEHTOB (oHiaitH-o¢uck). [IporpaMmmHaoe obecrnieueHne kak BeO-
CEpBHC: OHJIAIHOBBIE TEKCTOBBIE U IpadUuecKHe PEeNaKTOPhl, CpPelbl pa3padOTKH
nporpamm

TeopeTndeckrie OCHOBBI HH(POPMATHKHU

2.1

Mopnenb. 3anaum, pemaemMble € IMOMOIIbI0 MojaenupoBanus. Kiaccudukauuu
Mojienei. MaTepuanbHble (HaTypHbIe) 1 HHpOpMaIMOHHbIe Moenu. HenpepriBHbIE
W TUCKpeTHble Mojenu. Mmuraunonneie monenu. Wrposesie momenu. OreHka
COOTBETCTBHUS MOJIEIM MOJIETUPYEMOMY OOBEKTY U LENISIM MOJECINPOBAHUS

2.2

TaOmuuHbBIC MOACIIN. Ta6J'II/II_Ia KaK IIPCACTAaBJICHUC OTHOIICHU A

2.3

baser nanHbIx. OTOOP B TaONHIIE CTPOK, YAOBIECTBOPSIIONINX 33JAHHOMY YCIOBHUIO

2.4

['pad. Bepmmna, pedpo, nyts. OpueHTUPOBaHHBIE U HEOPUEHTHUPOBAHHBIE IPAQBbI.
JlnvHa (Bec) pebpa. BecoBast matpuna rpada. JlimHa myTH Mexay BepUIMHAMU
rpaga. ITouck ontumanbsHOro myTH B rpade. HauanbHast BepiinHa (MCTOYHHK) H
KOHEYHasl BepIIMHA (CTOK) B OPUEHTHUPOBAHHOM rpade. Briuucnenue xonnyecTBa
MyTell B HAIPaBJICHHOM allMKINYECKOM rpade

2.5

JlepeBo. Kopenb, BepmuHa (y3en), nuct, pebpo (mayra) mepeBa. Beicota nepesa.
[lonnepeso. [Ipumepsl ncnonb3oBaHus AepeBbeB. Ilepebop BapuaHTOB € TOMOIIBIO
nepeBa

2.6

[lonsTe MaTeMaThuecko Mojenu. 3ajayd, peniaeMble € MOMOIIBIO
MaTeMaTHYECKOTO (KOMIBIOTEPHOI0) MojenupoBanusa. OTiIMune MaTeMaTH4eCKOM
MOJIETTH OT HATYPHOUM MOJIENIH M OT CIIOBECHOTO (JINTEPATYPHOTO) OMUCAHUS O0BEKTa

2.7

DTaIbl KOMIIBIOTCPHOTO MOACIUPOBAHUA: TIOCTAHOBKA 3aJa4dv, IMOCTPOCHUC
MaTeMaTUUYECKOM MOJACIIN, IIporpaMmMHasd pcaian3danus, TCCTUPOBAHUC, IIPOBCICHUC
KOMITBIOTCPHOTO OKCIICPUMCHTA, aHAJIN3 €TI0 PC3yJIbTAaTOB, YTOUYHCHUC MOJICIN

AJNTOPUTMBI U IPOIrPaMMHUPOBAHUE
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3.1

PazOucHue 3aJa4di Ha II0J3aJa4H. CocraBneHue AJI'OpUTMOB KU IIpOorpaMm C
HMCIIOJIb30BAHHUCM BeTBJ’IeHHﬁ, IMUKJIOB MW BCIIOMOI'aTCJIBHBIX aJI'OPUTMOB IJIA

YIIpaBJICHUA UCIIOJTHUTCIICM NJINW APYTUMHU UCITOJIHUTCIIAMU

3.2

Tabnuunble BenmnuuHbl (MaccuBbl). OHOMEpHBIE MacCUBbI. COCTaBJICHUE U OTIAIKA
POrpaMM, pEaTU3yIOIINX TUIIOBBIE AITOPUTMbI 00PaObOTKH OJJHOMEPHBIX YUCIOBBIX
MacCHBOB, Ha OJIHOM M3 sI3BIKOB Tporpammuposanus (Python, C++, ITackans, Java,
C#, llIkonpHBIA AJNTOPUTMHYCCKHMIA SI3BIK): 3alOJIHEHHE YHCIOBOTO MacCHBa
CIy4yalHBIMU YHCIIaMH, B COOTBETCTBUU C (POPMYJIOM WM MYTEM BBOJIa YHCEII,
HaX0KJICHHE CyMMBI 3JIEMEHTOB MacCUBa, TUHEHHBIN MTOUCK 3aJaHHOTO 3HAYCHHS B
MacCuBe, MOJICUET AJIEMEHTOB MacCHUBa, YJOBJIETBOPSIONINX 33JaHHOMY YCIIOBUIO,
HAXO0XJICHHE MUHUMAJIbHOTO (MaKCHUMAalbHOTO) 3yieMeHTa MmaccuBa. CoOpTHUpPOBKa
MaccuBa

3.3

OOpaboTka TMOTOKAa [JAHHBIX: BBIYMCICHHE KOJIMYECTBA, CYMMBI, CPEIHErO
apu(MEeTHYEeCKOro, MHUHUMAJIbHOTO W MAaKCHUMAJIbHOTO 3HAYEHHS] DSJIEMEHTOB

IIOCJICAOBATCIIbHOCTH, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIOBHIO

3.4

Yupasnenue. Curnan. OOparHas cBsizb. llomyueHue cuUrHaJOB OT HU(POBBIX
NaTYMKOB  (KacaHWsl, pacCTOSIHUS, CBeTa, 3Byka W Japyroro). Ilpumepsr
VCIIOJIb30BAHMSI TPUHIIMIIA 0OPATHOM CBSA3H B CUCTEMAX yNpaBIEHUS TEXHUYECKUMU
yCTpOHCTBAMH, B TOM 4Hcie B poboTorexHuke. [Ipumepsl poOOTH3MpPOBaHHBIX
CUCTEM (CUCTEMA YIPaBJIICHMs JBUKEHUEM B TPAHCIOPTHOM CHUCTEME, CBapOYHAs
JMHAS ~aBTO3aBOJA, ABTOMATU3MPOBAaHHOE YIIPABICHHE OTOIUICHHEM JIOMa,
ABTOHOMHAs CUCTEMa yNpaBJIEHUS TPAHCIIOPTHBIM CPEJICTBOM U IPYTU€ CUCTEMBI)

HdopmaloHHbIE TEXHOJIOTUN

4.1

[TonsTe 00 SMEKTPOHHBIX Tabnuiax. TUMbl JAaHHBIX B SUYEUKAX AJICKTPOHHOM
Tabnuiel. PenaktupoBanue u popmatupoBanue Tabnuil. BecrpoeHubsie QyHKIUMN A1
MOWCKA MaKCUMyMa, MHHHMYMa, CYMMBI H CpEIHEro apupmMeTuyeckoro.
CopTupoBKa JlaHHBIX B BBIJIECJIEHHOM Juamna3oHe. IloctpoeHune auarpamm
(rucrorpamma, KpyroBas JuarpaMma, TodyedHas jauarpamma). Bpeibop Turma

AuarpaMmbl

4.2

[IpeoOpazoBanue ¢opmyn npu KonupoBaHuu. OTHOcHUTENbHas, aOCOIIOTHAs U

CMCIIaHHasA agpccanus

4.3

YCIIOBHBIE BBIYUCIICHUS B AJIEKTPOHHBIX TaOnuuax. CyMMUPOBAaHHE M TOJACYET
3HAYCHM, OTBEYAIOMIMX 3aJaHHOMY YycioBuio. OOpaboTka OonbmIuX HaOOPOB

JJaHHBIX. YucnenHoe MOJCINPOBAHUC B DJICKTPOHHBIX Ta6np1uax
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4.4

Ponb MHGOPMAIMOHHBIX TEXHOJOTHMH B Pa3BUTHM 3KOHOMUKH MHpa, CTPaHBI,
pernoHa. OTKpbITBIE 00Opa3oBarenbHble pecypchbl. [lpodeccun, cBsi3aHHBIE C
uHGOpMaTUKOW ¥ HMHPOPMAIMOHHBIMU  TEXHOJIOTHSIMHU:  BeO-Iu3aiiHep,
MPOrpaMMHUCT, pa3padOTUYNK MOOMIIBHBIX MPHIOKEHHUH, TECTUPOBIIUK, APXUTEKTOP
[MPOrpaMMHOI0 00€CHEUYeHUs, CHEIUATUCT [0 aHaJIW3y [aHHBIX, CHUCTEMHBIN

AJIMUHHUCTPATOP
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MNEPEYEHDb (KOJU®PUKATOP) IPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEPKAHMS 1O UHOOPMATHUKE

Jlig mpoBeeHNsl OCHOBHOTO TOCYIapCTBEHHOro sk3ameHa no uHpopmaruke (OI'D mo
MH(OPMATHUKE) MCHOJB3YETC IepedeHb (KOAU(PHUKATOp) MpOBEPSIEMBbIX TpeOOBaHUU K
pe3yiapTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOH HpOrpaMMbl OCHOBHOTO — 0OIIEro
00pa30BaHUs U 2JIEMEHTOB COACPKAHUS.

IIpoBepsiembie Ha OI'D no nHpopMaTHKe TPeOOBAHUSA K Pe3yJbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTI'0 0011er0 00pa30oBaHusA

Kon [TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pE3yJIbTaTaM 0a30BOTO YPOBHS
IPOBEPSIEMOTO | OCBOCHHS OCHOBHOW 00pa30oBaTeNbHON MIPOTPaMMBbl OCHOBHOTO OOIIETO
TpeOOBaHMSI oOpazoBanus Ha ocHoBe PI'OC
1 3HaATh (MIOHUMATB)
1.1

BrnajeHne OCHOBHBIMH TMOHSTHAMHU: HMH(POpPMANHA, Tepeaada, XpaHCHHE U
oOpaboTka WH(pOPMALMK, AITOPUTM, MOJEIb, LUUPPOBON MPOAYKT U UX
VCTIOJIb30BAHME ISl PEIICHHS YUeOHBIX U MPAKTHUECKUX 3a]1a4

1.2 Bragenue moHATUSIMH: BBICKa3bIBaHUE, JIOTUYECKAs OIEpalus, JJOTUYECKOe
BBHIpAYKCHHUE

2 YMETh

2.1 YMeHue onepupoBaTh €AUHUIIAMHA U3MEPEeHUS] HHPOPMaIIMOHHOTO 00beMa 1
CKOpPOCTH Tepeaadu JaHHBIX

2.2
'YMeHHe 3anucbiBaTh U CpaBHUBATH Lieibie yncia ot 0 1o 1024 B pa3nuuHbIx
MO3UIIMOHHBIX CHCTEMaX CUMCJICHHUS C OCHOBaHUSIMH 2, 8, 16, BBHIINOJHATH
apudMeTHUecKre onepanuy HaJ HUMU

2.3 YMeHHne KOIUpOBaTh U JACKOAUPOBATH COOOIICHUS IO 3aJaHHBIM MPABHIIaM;
[MOHMMAHUE OCHOBHBIX MPUHIIMIIOB KOJAUPOBAHUS MHGOPMAIIUU PA3TUIHOM
MPUPOJIBI: TEKCTOBOM, rpapuuecKoid, ay o

2.4

YMeHue 3aIlIMChIBATh  JIOTHMYCCKUC BBIPAKCHUA C HCIIOJBb30BAHUECM
JU3BIOHKIIWKY, KOHBIOHKIMKM W OTPUOAHUA, ONPCACIATh UCTHUHHOCTDH
JTOT'MYCCKUX BBIpaH(eHHi/’I, €CJIM U3BCCTHBI 3HAYCHUA UICTUHHOCTH BXOAAIIIUX B
HCTO TICPCMCHHLBIX, CTPOUTH Ta6HI/ILU:I HUCTHUHHOCTH HJId JIOTHYCCKHX
BBIpa)I(eHPIﬁ; 3allUCbIBATh JIOTMYCCKHUC BbLIPAKCHUA Ha H3Yy4aCMOM 3BIKC

[TPOrPaMMHUPOBAHMS
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2.5

VMeHHEe COCTaBJIATh, BBIMOIHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIC
QIITOPUTMBI JUISL yrpaBiacHus ucrnonauteasmu (Yepenamka, YepTeKHUK U
NpyrHe); CO3[aBaTh W OTIAKHWBAaTh MPOrPaMMbl Ha OJHOM H3 S3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkonbHBIH
ANTOpUTMUYECKHH  SI3BIK), peaaM3yIOlIe  HECIOKHBIE  AITOPHTMBI
00pabOTKH YHMCIOBBIX JAHHBIX C HCIOJBb30BAHHEM IMKIOB W BETBJICHHI;
yMeHHE pa30uBaTh 3aJaud Ha I[0J3aJaYd, HCIIOJb30BaTh KOHCTAHTEHI,
TIEPEMCHHBIE W BBIPAKEHHS Pa3UYHBIX THUIOB (YHUCIOBBIX, JIOTHYCCKHX,
CHMBOJIbHBIX); aHAJH3UPOBATh IMPEIIONKCHHBIH AITOPUTM, OIPEIEIATH,
Kakde pe3yJlbTaThl BO3MOXKHBI IPH 3aJaHHOM MHOKECTBE MCXOIHBIX

3HAUECHUN

2.6

YMeHMe 3amucarth Ha H3y4aCMOM A3BIKC IIPOTpaMMHPOBAHHA AJII'OPUTMBI
IMPOBCPKU ACITIMMOCTH OIJHOTO IMECJIOro 4YucCiia Ha Jpyroc, IpPOBCPKU
HaTypaJIbHOI'O YHCJia Ha IPOCTOTY, BBIACIICHU A I_[I/I(l)p M3 HaTypaJIbHOT'O YKuCJia,
IIOUMCK MaKCUMYMOB, MUHUMYMOB, CYMMBbI YHMCJIOBOM MOCJIEA0BATEILHOCTH

2.7

BnajgeHue yMeHHEM OpPUEHTHPOBAThCS B HEPAPXUUYCCKOHW CTPYKTYpE
(aiinmoBoit cuctembl, paboTaTh ¢ (¢alIoBON CHUCTEMOW TEPCOHAIBHOTO
KOMIThIOTE€pA C HCIOJIb30BaHUEM Tpaduueckoro uHTEpdeica, a WMEHHO:
co3laBaTh, KOMHPOBATh, IIEpPEMEIlaTh, MEPEHMEHOBBIBATh, VYAANATH U

ApXUBUPOBATH (PAIIIBI M KATAJIOTH

2.8

BrnaneHne ymMeHUsIMH YW HaBbIKAMH HCIIOJIb30BaHUS HHGOPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH Il TIOMCKa, XPaHEHHs, 0O0pabOTKH u

repeiayu ¥ aHalu3a pa3IuvHbIX BUIOB HH(MOPMAIIHH

2.9

YMeHue BbIOMpATh CHOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUU C
MMOCTABJICHHON 3ajaveil (Tabmuubl, CXeMbl, TpaduKu, AUArpaMMmbl) C
MCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOTPaMMHBIX CpEACTB 00paboTKu

ITAaHHBIX

2.10

YMmenue Qopmann3oBaTh W CTPYKTYpUPOBATh WHOOPMAIHIO, HCIOJB3YS
DIIEKTPOHHBIC TAOIHIIBI SISt OOpaOOTKH, aHAIHM3a U BU3YyaTU3allii YUCIOBBIX
NMaHHBIX, B TOM YHCIE C BBIJICJACHUEM JUana3oHa TaONWIbl |
VIIOPSI0YMBAaHUEM (COPTHUPOBKOM) €ro 3JICMEHTOB, YMEHHE NPUMCHSTH B
DJICKTPOHHBIX Ta0nuiax (GopMynbsl i pacdeToB C HUCIHOJIb30BAHUEM
BCTPOCHHBIX  (YHKIUH, aOCONIOTHOW, OTHOCHUTEIBHOW, CMEIIAHHOM
aJipecaliy; HWCIOJb30BaTh JJIGKTPOHHBIC TAONHMIBI JJIT  YUCIEHHOTO
MOJICIIMPOBAHUS B TIPOCTHIX 33Jja4ax U3 Pa3HbIX MPEAMETHBIX 00acTen
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IlepeyeHnb 3/1IeMEHTOB coep:KaHusA, NpoBepsieMbIXx Ha OI'D no undopmatuke

Kon

IIpoBepsieMblil 3IEMEHT COAEP)KAHUS

1

[{udpoBast rpaMOTHOCTH

1.1

Daitnbl 1 nanku (karaigoru). [IpuHnunel noctpoenus QaitnoBeix cucreM. [lomHoe nms
¢aiina (manku). [1yts x daitny (nanke). Pabora ¢ daiinamu u kaTagoraMu cpeicTBaMu
ONEPALIMOHHON CUCTEMBI: CO3aHUE, KOMPOBAHUE, ITEPEMELIECHNE, IEPEUMEHOBAHUE U
yaanenue ¢aiaoB u nanok (karanoros). Tursl ¢aiino. CoiicTBa (aitioB. DalaoBkIit
MeHepkep. [lonck ¢aitno cpencTBamMu oneparioHHON CHCTEMBI

1.2

O0benuHenue KoMmmbioTepoB B ceTb. Cerb HHTepHer. Beb-ctpanuiia, BeO-caidr.
Crtpyktypa anpecoB BebO-pecypcoB. bpaysep. IlouckoBbie cuctemsl. [lonck
MH(OPMAIIMY 110 KITFOYEBBIM CIIOBaM U 110 U300paKEHUIO.

JlocToBepHOCTH HHpOpPMAIINH, TOTydeHHOU 3 HTepHeTa.

IP-anpeca y3noB. CereBoe XpaHEeHHUE TaHHBIX

TeopeTndeckrie OCHOBBI HH(POPMATHKHU

JIMCKPETHOCTh JTaHHBIX. BO3MOXXHOCTH ONUCAHUS HENPEPHIBHBIX OOBEKTOB U
[IPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomHocts andaButa. J[Bouunslii andasut. KomudecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAINI) (DUKCUPOBAHHOM NJIUHBI B JIBOWYHOM
andasure. [Ipeodbpazoanue n060ro andasura kK ABONYHOMY. KOTMYECTBO pa3IMUHbBIX
CJI0B (DMKCUPOBAHHOM IJUHBI B ajn(aBUTe ONPEICTICHHON MOIIIHOCTH.

KoaupoBanue CHUMBOJIOB OJHOTO andaBUTa C MOMOIIBIO KOJIOBBIX CJIOB B JPYroM
andaBuTe, KoJI0Bast TabIUIIA, JEKOAUPOBAHHE.

KonupoBanue tekctoB. PaBHOMepHBIi koa. HepaBHomepusiit kon. Koguposka ASCII.
BocemubutHbie konupoBku. [lonstue o xomupoBkax UNICODE. JlekomupoBanue
COOOIIEHUH C HCMOJIB30BAHMEM PABHOMEPHOIO U  HEPAaBHOMEPHOIO  KOJa.
HupopmaiiioHHblii 00beM TeKCTa

2.2

NudopmanrioHHblii 00beM JaHHBIX. BUT - MHUHMMalbHAas €IWHUIA KOJUYECTBA
uH(pOpMAIK - ABOUYHBIN pa3psan. Equauibl nsmepenus HHPOPMAIIMOHHOTO 00beMa
nMaHHBIX. buT, OalT, KMII0OANT, MeradaiT, ruradamT.

CkopocTh nepeaaun JaHHBIX. EUHUIBI CKOPOCTH TIEpeiauyl TaHHbIX

2.3

KomupoBanue 1mBera. llBetoBeie momenn. Moxens RGB. I'myOGuna komupoBanwms.
[TanmuTpa.
PactpoBoe ® BEKTOpHOE TIpeacTaBieHHe wu300paxkeHuil. Ilukcenb. OrleHka

nH(pOPMAIIMOHHOTO 00BeMa rpadUuecKuX JaHHBIX I PACTPOBOTO H300paKEeHHS
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2.4

KoaupoBanue 3Byka. Pa3zpsaHocTs 1 yactoTa 3anucu. KonndyecTBo kaHaIOB 3aIlKCH.
OlieHKa KOJMYECTBEHHBIX MApaMETPOB, CBSI3AHHBIX C MPEACTABICHUEM M XPaHEHHEM
3BYKOBBIX (pailioB

2.5

Heno3unuoHHble W TO3UIUOHHBIE CHCTEMBI cuucieHus. AndaButr. OcHOBaHHE.
PasBepHyTass Qopma 3amucu uucia. IlepeBon B JECATUYHYIO CHUCTEMY YHCEIl,
3alMCaHHBIX B JPYTUX CUCTEMaX CUHUCIICHHUS.

PuMckasi cucTeMa CuUnciIeHus

2.6

J[BouuHas cuctema cumcieHus. IlepeBoa nenbix yucen B npenenax ot 0 go 1024 B
NTBOMYHYIO CUCTEMY cumclieHus. BockMepuuHas cuctema cuucienus. [lepeBoa uncen
13 BOCBMEPHYHOW CHCTEMBI B JIBOMUHYIO M JCCATUYHYIO CHCTEMBI M OOpaTHO.
[[lecTHanmarepuyuHas cuctema cuuciaeHus. [lepeBon ymcen U3 MIeCTHAAIATEPUUHOMN
CHUCTEMBI B IBONYHYIO, BOCBMEPUYHYIO U JECATUYHYIO CUCTEMBI U 0OpATHO.
ApudMeTHIECKHE ONIepallii B TBOMYHON CUCTEME CUUCIICHUS

2.7

Jlornueckue BbICKa3biBaHUs. JIornueckre 3Ha4eHUsI BBICKa3bIBAaHUNA. DJIEMEHTApPHBIE U
COCTaBHBIE BBICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBIOHKIHS, JIOTHYECKOE
YMHOXKEHUE), «UIN» (IU3BIOHKIMS, JOTHUYECKOE CJIOKEHHE), «HE» (JIOTHYECKOoe
otpunianue). Ilpuopurer sormyeckux oneparuid. OnpeneneHue HCTUHHOCTH
COCTABHOT'O BBICKA3bIBAHHSI, €CJIM M3BECTHHI 3HAYEHUS UCTUHHOCTH BXOJSIIMX B HETO
DJIEMEHTapHbIX  BbICKa3biBaHUM. Jlornueckue BolpaxkeHus. [lpaBuna 3amucu
oru4ecKuX BoIpakeHuil. [locTpoeHune TabauI HCTUHHOCTH JIOTHUECKHUX BhIPAKEHUHN

2.8

Jlorngeckue 37aeMeHThl. 3HAKOMCTBO C JIOTHYECKUMU OCHOBAMU KOMIIBIOTCPA

2.9

HenpepriBHbIE U 1UCKpeTHBIE Mojenu. MMutannonnsle Moaenu. Mrposeie monenu.
Or1ieHKa aJJIeKBaTHOCTU MOJIENIN MOJICIIUPYEMOMY OOBEKTY U LIETISIM MOJEIUPOBAHUS

2.10

Tabmuunbie moaenu. Tabnuia Kak MpeICTaBICHUE OTHOIIICHUS.
baser nanHbIX. OTOOP B TAONHIIE CTPOK, YAOBICTBOPSIONINX 3aIaHHOMY YCIIOBHIO

2.11

['pad. Bepmmnua, pebpo, myrs. OpHUEHTHPOBAHHBIE W HEOPHUEHTHUPOBAHHBIC Tpadbl.
JlnuHa (Bec) peOpa. BecoBas matpuna rpada. JlnmuHa myTi Mexay BepIiMHaMu rpada.
[Tonck onTtuManbHOTO MyTH B Tpade. HauanbHas BepmmHa (MCTOYHHMK) U KOHEYHAS
BepiIMHa (CTOK) B OPHUEHTHPOBAaHHOM rpade. BrrumciieHme konmudecTBa IMyTeH B
HapPaBJICHHOM allUKJINYeCKOM Trpade

2.12

JlepeBo. Kopenb, BepmnHa (y3en), JucT, pedpo (ayra) aepea. Bwicota nepesa.
[Tonnepeso. [Ipumepsl Hcmonb30BaHUsS JAepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO
nepesa
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AJITOPUTMBI ¥ IPOTPAMMUPOBAHKE

3.1

CaoiicTtBa anroputma. CriocoObl 3aNIUCH aIropuT™Ma (CIOBECHBIH, B BUIE OJIOK- CXEMBI,
mporpamMma).

CocTaBiieHHE aNTOPUTMOB M MPOTPAMM C HUCIIOJIb30BAHHEM BETBJICHHM, LHUKIOB U
BCIIOMOTaTENbHBIX AJITOPUTMOB ISl yIpasiieHus ucnosnnureneMm (Pobor, Uepenamka,
UepTeXHUK U Apyrue). BeimoaHeHe anropuTMOB BPYYHYIO U HAa KOMITBIOTEPE

3.2

SI3pik  mporpammupoBanus  (Python, C++, Ilackams, Java, C#, IlIkoabHbI#
AJITOPUTMUYECKUN S3BIK).

Cucrema nporpaMMUpOBAHUS: PEJAKTOP TEKCTA MMPOTPaMM, TPAHCISATOP, OTJIaAUUK.
[lepemenHas: Tum, wMs, 3HadeHue. Llenble, BEIIECTBEHHbIE M CUMBOJIBHBIE
[IepEMEHHBIE.

Omneparop npucBanBaHus. Apu(MeTHUYECKHUE BBIPAKEHUS U TIOPSIOK WX BHIYMCICHUS.
Ornepanuy ¢ HeabIMU YUCIIAMHU: [IEJIOYUCIEHHOE IEJIEHUE, OCTATOK OT JIECJICHUS.
Berienusi. CocTaBHbIE YCIOBUS (3alUCh JIOTMUECKUX BBIPAKECHHII HAa H3y4aeMOM
S3bIKE MporpaMMupoBanus). HaxoxaeHne MUHUMyMa M MakCUMyMa M3 JIBYX, TpeX U
YETBIPEX Yncell. Perenne KkBaapaTHOro ypaBHEHHM ], IMEIOLIETO BEIIECTBEHHBIE KOPHH.
[{ukn ¢ ycnoBuem. Anroput™m EBkimmaa s HaxoXaeHHs HauOoOJbLIero oOIIero
NeUTeNs JBYX HaTypaslbHbIX uucen. Pa3OueHue 3amucu HATypajJbHOTO 4HCIA B
[MO3ULIMOHHON CUCTEME C OCHOBAHMEM, MEHBUIMM WM paBHbIM 10, Ha oOTIENbHBIE
U QPHI.

[{nkn ¢ mepeMeHHOW. AJITOPUTMBI MPOBEPKH JAEIMMOCTH OJHOTO IEJOr0 4Yucia Ha
PYyroe, MNPOBEPKU HATYPaJIbHOTO YUCIIA HA IIPOCTOTY

3.3

OOpaboTka CHUMBOJBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) IEpEMEHHBIC.
[locumBosibHasg o0paboTka cTpok. [logcyeT 4acTOThl MOSIBIEHHS] CHMBOJA B CTPOKE.
Bcerpoennsie GyHKImU 1711 00pabOTKH CTPOK

3.4

OnpeneneHre BO3MOXKHBIX Pe3yIbTaTOB pabOThl alropuTMa Mpu JaHHOM MHOXKECTBE
BXOJHBIX JIaHHBIX, ONPEIEJICHWE BO3MOXHBIX BXOJHBIX JaHHBIX, MPUBOSIIINX K
JTAHHOMY pEe3yJIbTaTy

3.5

Tabnuunble BenmuunHbl (MaccuBbl). OgHOMepHbIe MaccuBbl. CoCTaBlIeHHE M OTIaKa
[pPOrpaMM, PEaU3YIOUUX TUIOBBIE AITOPUTMbI 0OPAOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM U3 s13bIKOB TporpammupoBanust (Python, C++, TTackains, Java, C#,
[IkOoabHBI ANTOPUTMUYECKUH SI3BIK): 3all0JTHEHUE YHUCIOBOIO MAcCHBA CIIy4ailHBIMU
YICJIaMU, B COOTBETCTBUHU C (OPMYJION MM MyTeM BBOJA YHUCEN, HAXOXKACHUE CYMMBbI
JIEMEHTOB MACCHBA, JIMHEHHBIM MOUCK 3aJaHHOIO 3HAYEHMsI B MacCUBE, IOACYET
PJIEMEHTOB
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MacCHBa, YJOBIETBOPSIOMIMX 33JaHHOMY YCJIOBHIO, HAXOXKJACHHE MHUHHUMAIbHOTO
(MakcuManbHOro) s1MeMeHTa MaccuBa. CoptupoBka MaccuBa. OOpaOoTka MOTOKa
NTAHHBIX:  BBIUMCJICHHE  KOJIMYECTBA, CYMMBI, CpEOHEro  apu@MeTH4ecKoro,
MUHUMAQJIBHOTO W MAaKCHMAaJIbHOTO 3HA4Y€HHUs DJIEMEHTOB II0CJIEI0BATENIbHOCTH,
yIIOBJIETBOPSAIOIINUX 3aJaHHOMY YCIIOBHUIO

3.6

Ynpasnenue. Curnan. O6patHas cBs3b. [loydeHue curHanoB oT LU(POBBIX AATUYMKOB
(HampuMmep, KacaHMsl, paCCTOSIHUS, CBETA, 3ByKa). [[pruMepsrl ncnosib30BaHUs IPUHIIUIIA
0OpaTHOM CBA3M B CUCTEMAaX YIPABJIECHHUS TEXHUYECKUMHU YCTPOMCTBAMH C ITOMOIIBIO
aTYMKOB, B TOM YHCJIE€ B pOOOTOTEXHUKE

NHpopmalMOHHbIE TEXHOJIOTUN

TexcToBbIe TOKYMEHTHI M MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ab3ail, CTpoka, CI0BO,
CHMBO).

TexcToBBIN Mpoleccop - UHCTPYMEHT CO3AaHUs, peJaKTUPOBaHUS U (popMaTUPOBAHUS
rekcToB. [IpaBmia HaGopa Tekcra. PemaktupoBanue Tekcra. CBOICTBa CHMBOJIOB.
pudt. Tuns! mpudTos (pydieHsie, ¢ 3acedkaMu, MOHOIMpPHUHHBIE). [TonyxupHoe u
KypcuBHOe HauepTranue. CBoiicTBa ab3aleB: IpaHHIlbl, a03alHbIN OTCTYI, UHTEpBal,
BbIpaBHUBaHUE. [lapamerpsl cTpanuibl. CTuieBoe popmMaTupoBaHue.
CtpykTypupoBaHrue MH(OPMALMK ¢ TOMOUIBIO CIIUCKOB U Ta0IuL. MHOroypoBHEBbIE
criicku. JloOGaBieHne TaOIHI] B TEKCTOBBIC JOKYMEHTHI.

BcraBka n300pakeHHil B TEKCTOBbIE JOKYMEHTHI. OOTeKaHne N300paKeHUN TEKCTOM.
BxitoueHne B TEKCTOBBIM JOKYMEHT JuarpamMM, (GopMyl, HyMepaluu CTpaHul,
KOJIOHTUTYJIOB, CCBIJIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBble pucynku. Vcnonb3oBanue rpaduaecKuX MPUMUTHBOB.

Onepanuu penakTHpOBaHUsI TpadUUECKUX OOBEKTOB, B TOM 4YHUCIE HU(PPOBBIX
dboTorpaduii: ©3BMEHEHNE pa3Mepa, 00pe3Ka, MOBOPOT, OTpakeHUe, padoTa ¢ 00JacTIMHU
(BBIZICTICHHE, KOIMPOBAHHWE, 3aJIMBKa I[BETOM), KOPPEKIHs IBETa, SIPKOCTH U
KOHTPACTHOCTH.

BekTopHas rpaduka. Co3aHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU CpPEJCTBAMU
TEKCTOBOTO TIPOIlECCOpa WM JAPYTHX mporpamm (mpuioxeHui). JloOaBiieHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

4.3

[ToaroroBka MynbTUMEIUHHBIX Tipe3eHTanuid. Cnaiia. JloGaBneHue Ha ciaiij TekcTa U
n300paxkeHuil. PaboTa ¢ HECKOIBLKUMHU ClIaiiiamMHu.
JloGaBneHue Ha caiil ayIMOBU3yalbHBIX JaHHBIX. AHUMaIus. [ unepcchuiku

4.4

Turnbl JaHHBIX B STYeliKax IEKTPOHHOHN Tabmuibl. PenaktupoBanue u opMaTHpOBaHHE
Tabnuu. BcerpoeHHble (QYHKIMM A1 MOMCKA MaKCMMymMa, MUHUMyMa, CYMMBbI U
cpeanero apudmernyeckoro. COpTUPOBKA MaHHBIX B BBIICJICHHOM JHANa3OHE.

[locTpoenue nuarpamMm (rUCTOrpaMma, Kpyropas
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nrarpaMMa, ToueuHas ruarpamma). Beioop tumna quarpamMmel.
[IpeoOpazoBanue ¢opmyn mnpu KonupoBaHuu. OTHOCHUTENbHAS,
CMeIIaHHasl aapecarus

a0CoOJIFOTHAA ™

4.5

YCIIOBHBIC BBIYMCIICHUS B DIIEKTPOHHBIX Tabnumax. CyMMUpOBaHHUE H IOJCYET
3HAUYCHHI, OTBEUAIOIINX 3aIaHHOMY yclioBHI0. OO0paboTka 60JbIIUX HAOOPOB JAHHBIX.

UncneHnoe MOACIINPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_IaX
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