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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o wuH(OpMAaTHKE Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMS
COCTaBJIEHa Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON
IpOrpaMMbl OCHOBHOI'O 00111ero odpazoBanus, npeacrasieHHbIx B @I'OC OO0, a Takxe
(benepanbHOi paboueil mporpaMMbl BOCIIUTaHHUSL.

[Iporpamma no uH(poOpMmaTuke Aa€T MpeACTaBIEHHE O IENsAX, OOIIeld cTpaTeruu
00y4eHHUs, BOCIIUTAHUSA U Pa3BUTHUS 00ydaroIMXCs cpecTBaMU MH()OPMATUKHU HAa 6a30BOM
YPOBHE, YCTaHABIMBAECT 00s3aTENIbHOE MPEIMETHOE COJIEpKaHUe, MIPEyCMATPUBAET €ro
CTPYKTYPHPOBAHHE IO pa3zesiaM u TeMaM.

[Iporpamma 1o MHQpOpPMATHKE OINpEAesseT KOJIUYECTBEHHbIE M KAaueCTBEHHBIE
XapaKTEePUCTUKN Yy4eOHOTO0 MaTepuana JUisi KaKIOro roja W3Y4YeHHs, B TOM YHCIE IS
COJZIEPKATETFHOTO HATMOJIHEHHS PAa3HOTO BHA KOHTPOJS (TPOMEKYTOYHOH aTTecTaluu
00yyarommxcsi, BCEPOCCHUMCKUX MPOBEPOUYHBIX pabOT, TOCYJapCTBEHHOW HTOTOBOM
aTTecTaIun).

[Iporpamma mo uH(OpPMATUKE SBISETCS OCHOBOHM Ui COCTAaBJIEHUS AaBTOPCKUX
Y4eOHBIX MTPOrpaMM, TEMAaTHIECKOTO TUIAHMPOBAHHSI Kypca YUIUTEIIEM.

[enamMu n3ydeHus MHPOPMATUKM HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
SIBIISIFOTCSI:

(dbopMHpOBaHNE OCHOB MUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd HHGOPMATHKH, JOCTHKEHHUSM HAyYHO-TEXHHYECKOIo Iporpecca H
OOLIECTBEHHON MPaKTUKH, 3a CYET pa3BUTHs MpeAcTaBleHUH o0 MHPOpMaluU KakK O
BaXHEWIIIEM CTpPAaTETHYECKOM pecypce pPa3BUTHs JIMYHOCTH, TOCYJapcTBa, OOIIECTBa,
NOHMMAaHUS PONM MHPOPMAIMOHHBIX TPOIECCOB, WHPOPMAIIMOHHBIX PECYPCOB U
MH(OPMALIMOHHBIX TEXHOJOTUH B YCIOBHUSAX LHU(PPOBON TpaHchopmanuu MHOTUX chep
JKU3HU COBPEMEHHOTO 0O0IIeCTBa;

oOecrieyeHre  yCIOBUM, CHOCOOCTBYIOIIMX  Pa3BUTHIO  aJTOPUTMHYECKOIO
MBILIUIEHUS! Kak HEOO0XOAMMOTO YCIOBUS TNPO(PECCHOHATBHOW JAEATEIbHOCTH B
COBPEMEHHOM  HMH(QOpPMAIlMOHHOM  OOWIIECTBE, MPEINOJIArallero CrnocoOHOCTh
oOyuaromierocst pa3ouBarh CI0KHbIE 3a/1a4 Ha OoJiee MPOCThIEe 110/13a/1a4H, CPABHUBAThH
HOBBIE 33/1a4Ml C 3aJa4aMi, PEUIEHHBIMHM paHee, ONpeaessaTh WIaru s JAOCTHUKEHUS
pe3ynbTara u Tak Jajee;

dbopMHUpOBaHUE U Pa3BUTHE KOMITETCHITUH 00yYarOIIMXCs B 00J1aCTH UCIIOJIB30BAHHUS
UHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, B TOM YHCJE 3HAHWW, YMEHHHA W
HaBBIKOB paboTHI ¢ HHPOpMAIMEN, TPOrpaMMHUPOBAHHSI, KOMMYHHKAIIMA B COBPEMEHHBIX
IUQPPOBBIX Cpelax B yCIOBUAX oOecredeHns WHPOPMAIIMOHHOW 0€30TTaCHOCTH JTMYHOCTH
00yyJaromerocs;

BOCIIUTAHUE OTBETCTBEHHOI'O M HM30MPATENBbHOTO OTHOUICHHS K WH(GOPMAIMH C
y4€TOM TIPaBOBBIX W JTHYECKUX aCHEKTOB €€ paclpoCTpPaHEHWUs, CTPEMIICHUS K
NPOIOJDKEHUIO 00pa30BaHus B 001aCTH HH(POPMALIMOHHBIX TEXHOJIOTHH U CO3UIATEIbHON
JEeSITETFHOCTHU C IPUMEHEHUEM CPEICTB WH(OPMAITMOHHBIX TEXHOJIOTHH.

HNudopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAECT:

CYLTHOCTh HH(POPMATUKH KaK HAYYHON TUCIMILIMHBI, U3YyYaroliel 3aKOHOMEPHOCTH
NPOTEKaHMsI 1 BO3MOXHOCTH aBTOMAaTU3allMi HH()OPMAIIMOHHBIX MPOIIECCOB B Pa3IMIHBIX
cUCTEMaX;



OCHOBHBIE 00JIaCTU MPUMEHEHMsI HH()OPMATUKHU, NPEX/Ie BCEro MH(GOPMALMOHHbIE
TEXHOJIOTUH, YIIPABJIEHUE U COLUAIBbHYIO chepy;

MEXIUCLIUIITIMHAPHBIN XapakTep UHPOPMATUKN U HHPOPMALTUOHHOM J1€ATEIbHOCTH.

N3ydenne MHPOpMATHKU OKa3blBae€T CYIECTBEHHOE BIUSHUE Ha (OPMUpPOBAHHE
MHUPOBO33pEHUsI OOYYAIOIIETOCs, €ro XWU3HEHHYIO IO3MIMIO, 3aKJIaJbIBAET OCHOBBI
NOHMMAHUS TPUHLUIIOB (DYHKIMOHUPOBAHMS U HCIIOJIB30BAaHUS HMH()OPMALMOHHBIX
TEXHOJIOTUH KaK HEOOXOJUMOTO0 HMHCTPYMEHTA IMPAKTHYECKU 000N AEsITeIbHOCTH U
OIHOTO U3 Hauboyiee 3HAYUMBIX TEXHOJOTMYECKUX JOCTHIKEHUI COBPEMEHHOMH
IUBWIN3ALMKA. MHOrue mnpeiMeTHble 3HaHWs U CIOCOOBI JAEATEIbHOCTH, OCBOCHHbBIE
o0y4JaImMUMHCS TpU H3yYEHUU HH(OPMATHKH, HAXOAAT NPUMEHEHHE KaK B paMKax
00pa30BaTeNbHOIO MpoLiecca MPU U3YYEHUH IPYTUX IPEIMETHBIX 001acTel, Tak U B MHBIX
YKU3HEHHBIX CUTYyallUsIX, CTAHOBSTCS 3HAYUMBIMHU JIJIs1 POPMUPOBAHUS KaYECTB JIMYHOCTH,
TO €CTh OpPHUEHTHPOBAaHbI Ha (OPMUPOBAHHE METANPEIMETHBIX U JUYHOCTHBIX
pe3yJIbTaToB 00yUEHUS.

OcHoBHble 3amaun ydeOHoro mnpeamera «Mudpopmarukay — chopmMupoBaTh y
00yJaroImUXCs:

NOHMMAaHWE MPUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHMS OOBEKTOB IIU(PPOBOIO
OKpY>KEHUSs, IPEe/ICTaBICHNUs 00 HCTOPUU U TEHJICHIUIAX pPa3BUTHS MHPOPMATUKH NIEPUOIA
G poBoii TpaHcHOpMaLIMU COBPEMEHHOTO O0IIECTBa;

3HaHMS, YMEHUS M HABBIKM T'PAaMOTHOW IIOCTAaHOBKM 3a/lay, BO3HHMKAIOIIUX B
NPAaKTUYECKOW JEATeNIbHOCTH, I HX PELlIeHHs C TMOMOIIBI0 HH(OPMAIMOHHBIX
TEXHOJIOTUH, YMEHHUS U HAaBbIKK ()OPMATIM30BAHHOIO ONMMCAHUS ITOCTABICHHBIX 3a/a4;

0a3oBble 3HaHUS 00 WHGOPMAIMIOHHOM MOJEIUPOBAHUM, B TOM YHCIE O
MaTeMaTH4YEeCKOM MOJIEIUPOBAHUHY;

3HaHHE OCHOBHBIX aJTOPUTMHYECKUX CTPYKTYpP U yYMEHHE NPUMEHSTh 3TH 3HAHUSA
JUISI TIOCTPOEHUS AJITOPUTMOB PEILIEHUS 33]1a4 110 UX MATEMAaTUYECKUM MOJIEIISIM;

YMEHHS U HaBBIKM COCTABJIEHUS MPOCTHIX MPOTrpamMM IO MOCTPOSHHOMY aJTOPUTMY
Ha OJTHOM M3 SI3bIKOB IPOrPAMMMPOBAHUS BEICOKOTO YPOBHSI;

YMEHHUS U HaBBIKM 3(P(HEKTUBHOTO UCIOJB30BAHUSI OCHOBHBIX THUIIOB MPUKIIATHBIX
nporpamm (MpUII0KEeHU) 0011ero Ha3HaYeHUsl U MH(POPMALIMOHHBIX CUCTEM JUIS PEIICHHUs
C MX MOMOIIBIO NPAaKTUYECKUX 3ajlay, BiaJieHHue 0a30BBIMH HOpMaMU MH()OPMAIMOHHON
ATUKH U MpaBa, OCHOBAMH UH(POPMAITMOHHON OE€30MaCHOCTH;

YMEHHUE TPAMOTHO MHTEPIPETUPOBATH PE3YJIBTATHI PELICHUS TPAKTUUECKUX 3aa4 C
MOMOUIBI0 MH(OPMALIMOHHBIX TEXHOJOTUH, MPUMEHSATh TMOJYyUYEHHbIE pe3yibTaThl B
IPAKTUYECKON 1€ATETBHOCTH.

[lenn wu 3amaun u3yueHuss WHGOPMATUKUM HA YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus ONPENETAI0T CTPYKTYPY OCHOBHOTO CO/IEpKaHUs yueOHOTO MpeIMeTa B BUJIE
CIIEIyIOUINX YETHIPEX TEMATUUECKUX PA3/IEIIOB:

U poBasi TPaMOTHOCTH;

TEOPETUUYECKUE OCHOBBI HHPOPMATUKH;

AITOPUTMBI U IPOTPAMMHUPOBAHUE;

UH(POPMAIIMOHHBIE TEXHOJIOTHH.

Ha u3yuenmne nndopmaruku Ha 6a30BoM ypoBHe oTBoauTcs 102 vaca: B 7 kiacce —
34 gaca (1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B Hegeno), B 9 kitacce — 34 vaca (1
4yac B HEJCIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hudposasi rpaMOTHOCTH

KoMmnbroTep — yHuBepcajibHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KommpioTrep — yHUBEpcallbHOE BBIYUCIUTENIBHOE YCTPOMCTBO, paboTaromiee Mo
nporpaMMe. TUOBI  KOMIIBIOTEPOB:  IEPCOHAIbHBIE  KOMIIBIOTEPBHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYNEPKOMITbIOTEPbI. MOOMIIbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEPA U UX Ha3HaueHue. [Ipoueccop. OnepaTuBHas
U JIOJITOBPEMEHHAs MaMATh. Y CTpOiicTBa BBOJAA U BbIBOJA. CEHCOPHBIM BBOJ, JAaTUUKHU
MOOUJIBHBIX YCTPOMCTB, CpeACcTBa OMOMETPUUECKON ayTEeHTU(DHUKALIUY.

Hctopusi pa3BUTHS KOMIIBIOTEPOB W MporpaMMHoro ootecrneuyeHus. llokonenus
KOMITbIOTEpOB. COBpEMEHHbBIE TEHICHIINH Pa3BUTHS KOMIBIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapannenbHble BBIYUCIEHUS.

[TepconanpHbiii KOMITbIOTED. [Iporieccop u ero XxapakTepuCTUKH (TaKTOBAsi 4aCTOTa,
pa3psanHocTh). OnepatuBHas namsATh. JloaroBpeMeHHass mamsTh. Y CTPOWCTBa BBOAA U
BbIBO/Ia. OOBEM XpaHUMBIX JaHHBIX (OMEpaTUBHASA IMaMATh KOMIIBIOTEPA, KECTKUH U
TBEPAOTEIbHBIA JHWCK, IOCTOSIHHAs MaMsTh CMapTdoOHA) U CKOPOCTh JOCTyMa st
Pa3JIMYHBIX BUAOB HOCHUTEIICH.

TexHuka 0€30MaCHOCTH U MpaBuia padOThl HA KOMITBIOTEPE.

I[IporpamMMbl M JaHHBIE

[Iporpammuoe  oOecrieyeHre  KoMmmbloTepa.  llpukmamHoe — mporpammHoOe
obecrnieuenne. CucreMHoe mporpamMMmHoe obecrieueHue. CucTeMbl MPOrpaMMHPOBAHUS.
[TpaBoBas oxpaHa mporpaMM 1 JaHHbIX. becriaTHble U yCIOBHO-0€CTIIaTHBIE TPOTPAMMBI.
CBoOogHOE MpOrpaMMHOE OOECIIeUCHHE.

@aiinel 1 nanku (karajgoru). [IpuHnunel noctpoenus ¢aitnoBbix cucrteM. [lonHoe
ums Qaiina (manku). [TyTs k daiiny (manke). Pabora ¢ daitnamu u karamoramu cpeicTBaMu
OMEpallMOHHON CHCTEMBI: CO3/aHHME, KONMHUPOBaHHUE, MepeMelIeHle, NepeuMEHOBAaHUE U
ynanenue ¢aitioB u nmanok (karanoron). Tumbl ¢aitnoB. CBoiicTBa ¢daiinoB. XapakTepHbie
pa3Mepsl (HaiIoB pa3IUYHbBIX TUTIOB (CTPAHMIIA TEKCTA, JICKTPOHHAS KHHUTa, poTorpadus,
3alMCh I[E€CHU, BHJCOKIUI, TMOJHOMETPAXKHbIM (QuibM). ApXuBanuus JIaHHBIX.
Hcnonb3oBanne mnporpamm-apxuBaTopoB. Daiinossiii Menemkep. Ilouck daiinos
CpEeACTBaMU OINEPALIMOHHON CUCTEMBI.

KomMmneroTepHbele BUpPYCBl M ApyTrHE€ BpPEAOHOCHBIE HporpaMMsbl. IIporpammsl ams
3aIllUThI OT BUPYCOB.

KoMmnbrorepHsble ceTu

O6bveaunenne kommploTepoB B ceTb. Cerb MHTepHeT. Beb-ctpanuia, BeO-caidr.
CrpykTtypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck napopmanuu
0 KJTFOUEBBIM CJIOBaM U 10 U300pakeHuto. JlocToBepHOCTH HH(OPMAIIUH, TIOTYUYSHHOHN U3
WNHurepHera.

CoBpeMeHHbIE CEPBUCHI NHTEPHET-KOMMYHUKALIHIA.

CereBoii 3TUKeT, 0a30BbIE HOPMBI MH()OPMALIMOHHOMN ITHKHU U TpaBa Mpu padboTe B
Hntepuere. Ctpateruu 6e3onacHoro noseaeHust B MutepHere.

Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmauusa u vHPpopManMOHHBIE IPOLECCHI



WNHudopmanyst — 0JHO U3 OCHOBHBIX IMOHATHI COBPEMEHHON HayKH.

WNudopmanust Kak cBeleHHs, NpeIHa3HAUYECHHbIE U BOCIPHUATHUS YEOBEKOM, M
uH(poOpMalMs Kak JaHHbIE, KOTOpPblE MOTYT ObITh 00pabOTaHbl aBTOMATH3UPOBAHHOU
CHCTEMOM.

JIucKkpeTHOCTh JaHHBIX. BO3MOXHOCTH OINHCaHUSA HENPEPBIBHBIX OOBEKTOB U
IIPOLIECCOB C MIOMOIIBIO TUCKPETHBIX JaHHBIX.

NudopmanoHHble  Npolecchl —  IMPOLECCHhl, CBSI3aHHBIE C  XPaHEHUEM,
npeoOpa3oBaHUEM U Nepeaveii TaHHbIX.

IIpeacraBiienue nHpoOpMaAUU

CumBon. Andasut. Momnocte andasuta. PazHooOpazue S3bIKOB M aja(aBUTOB.
EcrecTBenHble U popManbHble A3bIKUA. ANI(aBUT TEKCTOB Ha PYCCKOM sI3bIKE. JIBOMUHBIN
andasut. KonnuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMM) (UKCUPOBAHHOM
JUIMHBI B JBOMYHOM andasute. IIpeoOpazoBanue moboro andaButa K JBOMYHOMY.
KonnyecTBo pa3iauyHbBIX CJIOB (PUKCUPOBAHHOW JUIMHBI B aiaBUTE ONpeAeaEéHHON
MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OHOTO ajipaBUTa C MOMOUIbI0 KOJOBBIX CJIOB B JAPYroM
andaBuTe, Ko0Bas TabIUIIA, TEKOIUPOBAHUE.

JIBonuHsIil kox. IIpencraBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JBONYHOM
andasure.

Nudopmannonnsiii 00bEM gaHHBIX. BUT — MUHHMMalbHas €IWHUIIA KOJIMYECTBA
uHpoOpMallMU — JABOMYHBIN pa3psa. EauHuiel uaMepeHus MHQOPMALMOHHOTO 0O0bEMa
JMaHHEBIX. but, OalT, KMmIoOaiT, MeradalT, ruradamnT.

CkopocTb nepenaun AaHHbIX. EQMHUIBI CKOPOCTH IIEpEauu JAHHBIX.

KonupoBanue tekctoB. PaBHOomepHnblli kon. HepaBHomepnsiii koxa. KommpoBka
ASCII. Bocbmuburssie koaupoBku. [Tonsitue o kogupoBkax UNICODE. [/lekonupoBanue
COOOILIEHUH €  HCIOJB30BAaHMEM PAaBHOMEPHOTO M HEPAaBHOMEPHOTO  KOJa.
HNupopmaninoHHbIN 00bEM TEKCTA.

HckaxeHnue uHpopMaIiy Mpu nepeaaye.

O61uee mpencraBieHue o HU(PPOBOM MPEACTABICHUH ayAUOBU3YabHBIX U JAPYTHX
HENPEPBIBHBIX JAHHBIX.

Koauposanue mera. [BetoBsie monenu. Mogens RGB. ['myOuna koaupoBaHus.
[Tanurpa.

PactpoBoe wm BekTOopHOE TmpencTaBieHHe u3o0pakeHui. Ilukcens. OleHka
MH(OPMALIMOHHOTO 00bEMa rpaguuecKuX JaHHBIX AJI PACTPOBOTO U300paKeHHUSL.

Konunpoanue 3Byka. Pa3psaHocTs ¥ yacToTa 3anucu. KonnyecTBo KaHAJIOB 3aIIHCH.

OneHka KOJIMYECTBEHHBIX apaMeTPOB, CBA3AHHBIX C MPEACTABICHUEM U XpaHEHUEM
3BYKOBBIX (haiijIoB.

HNHpopManoHHbIe TEXHOJIOIHH

TekcToBbIE JOKYMEHTbI

TexkcToBble JOKYMEHTHI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuia, ab3al, CTpoOKa,
CJIOBO, CUMBOJI).

TekcToBBIi  HpoLEccOp —  HMHCTPYMEHT  CO3/1aHus, pEJaKTUPOBaHMUS U
dopmatupoBanus TekctoB. [IpaBuna Habopa Tekcra. PegaktupoBanue tekcra. CBolicTBa
cumBosioB. lllpudt. Tunel mpudroB (pyOneHble, ¢ 3aceykamMH, MOHOIIWPUHHBIE).
[Tomy>xupHOE 1 KypcuBHOE HauepTanue. CBoMCTBa a03a1eB: TPaHUIIbI, A03aIIHBIN OTCTYII,
UHTEpBal, BelpaBHUBaHue. [lapamerpsl crpanuisl. CtuineBoe GpopMaTupoBaHUe.



CtpykrypupoBanue uH(poOpMamuu ¢  T[OMOIIbIO  CHUCKOB W TabmuI.
MmuoroypoBHeBbie criicku. /J[oO6aBnenne Tabauil B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHMil B TEKCTOBbIE JOKYMEHThl. OOTekaHue W300paKeHUui
TEeKCTOM. BKiItoueHne B TEKCTOBBII JOKYMEHT Auarpamm, GopMyJi, HyMepaiuu CTpaHHUII,
KOJIOHTUTYJIOB, CCHUJIOK M IPYTHX 3JIEMEHTOB.

[TpoBepka mpaBonucanus. PaccraHoBka mnepeHocoB. ['0710cOBOI BBOA TEKCTA.
OnTuueckoe pacro3HaBanue Tekcta. KomnbrotepHslii nepeBo. Mcnonas30BaHre cepBUCOB
WuTepHera 1 00pabOTKHU TEKCTA.

Komnbrorepnas rpaguka

3HAKOMCTBO C Tpa)UuecKUMH peJakropamu. PactpoBble pucyHku. Mcnons3oBanue
rpadUYeCcKUX NPUMHUTHUBOB.

Onepauuu pegakTUpoBaHus Tpaduueckux OOBEKTOB, B TOM YHCIE HUPPOBBIX
doTorpaduii: UBMEHEHHE pa3Mepa, o0pe3Ka, TOBOPOT, OTpakeHue, pabora ¢ 0bIacTIMHU
(BBIIEICHHE, KOMUPOBAHME, 3allMBKa IIBETOM), KOPPEKIHMs I[BETa, SPKOCTU U
KOHTPACTHOCTH.

Bextopnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEJICTBAMU
TEKCTOBOTO MPOIIECCOpa WK APYTUX Mporpamm (MpuioxeHuit). JJobaBieHne BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

MyJabTUMeIUiHbIE NPEe3eHTANUMN

[TonroroBka MynbTUMEIUUHBIX NTpe3eHTanuil. Crnaiin. /loOaBneHue Ha ciaiin Tekcra
1 n300pakeHui. Pabota ¢ HECKOIBKUMH CIIaliTaMH.

JloGaBneHue Ha cnaii ayJMOBU3yalbHBIX JaHHBIX. AHUMaIMs. [ unepcchuIKy.

8 KUIIACC

Teopernveckne 0OCHOBbI HH(POPMATUKH

Cucrembl CUHCJIEHUS

Hemo3umonHeie W MO3UIMOHHBIC CHUCTeMBI cumclieHHs. AmndaBut. OCHOBaHHE.
Pa3sépuyTas dopma 3anucu uncia. [lepeBosa B 1€CITHUHYIO CUCTEMY UMCEI, 3aMUCAHHBIX
B JIPYTUX CUCTEMaX CUMCIICHHUS.

PumMckas cucteMa CUHMCIICHUS.

JBonunas cucrtema cuuciienus. [lepeBon nenpix uucen B npexaenax ot 0 go 1024 B
JIBOMYHYIO CUCTEMY cUHCIeHUs. BocbMepuuHas cucrema cuucienus. IlepeBon uucen u3
BOCBMEPUYHON CHCTEMBl B JBOMYHYID M JECATUYHYIO CHCTEMBI M OOpaTHO.
[llecTHanmarepuyHas cucrema cuucieHusd. llepeBon uumcen W3 MIECTHAAUATEPUYHOU
CHUCTEMBI B IBOMYHYIO, BOCBMEPUUYHYIO U JECATUUHYIO CUCTEMBI U OOPATHO.

ApudmeTndeckue onepanuy B JBOUYHON CUCTEME CUUCIICHUSI.

JIeMeHTBI MATEMATHYECKO JJOTHKH

Jlornyeckue BrICKa3bIBaHMs. JIornyeckue 3HaueHMs BBICKA3bIBAHUM. DJIEMEHTapHbIE
U COCTaBHbIC BbICKa3bIBaHUA. Jlormueckue omepanuu: «u» (KOHBIOHKIIHS, JOTUYECKOE
YMHOXXEHHUE), «UIW» (IU3BIOHKIUSA, JIOTHYECKOE CIIOXKEHHE), «He» (JIOTHYecKoe
otputianue). [Ipuopurer nornueckux onepanuii. OnpeaeneHne HICTUHHOCTH COCTABHOTO
BBICKA3bIBaHMS, €CJIM U3BECTHBI 3HAYEHUSI HICTUHHOCTH BXOJAIIUX B HETO AJIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BbIpakeHus. [IpaBuiia 3ammcu JIOTUYECKUX BBIPAKECHUM.
[TocTpoenue TabIUIl HCTUHHOCTHU JIOTHYECKUX BBIPAKCHHIA.

Jlornyeckue 3neMeHTbl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMH KOMITBIOTEPA.



AJITOPUTMBI 1 IPOrPAMMMPOBaHHE

HcnosHuTEIN M AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUHU

[TonsTne anropurma. Mcnonaurenn anroputMoB. AITOPUTM Kak IUIAH YIIPABIICHUS
VCIIOJTHUTEJIEM.

CpoiictBa anroputma. CrnocoObl 3amucu airoputma (CIOBECHBIM, B BHUJIE OJIOK-
CXEMBbI, IporpaMMma).

AnroputMuueckue KOHCTpyKIMH. KoOHCTpykmusi «cinenoBanue». JIMHEWHbIN
anroput™. OrpaHMYEHHOCTh JUHEHHBIX aJTOPUTMOB: HEBO3MOXHOCTb IPETyCMOTPETH
3aBUCUMOCTb IIOCJIEI0BATEIIBHOCTH BBIIOJIHAEMBIX AEHUCTBUN OT UCXOIHBIX TaHHBIX.

KoHcTpykumsi «BeTBIEHHE»: TOJMHAs M HenonHas (opmbl. BeimonHeHue u
HEBBITIOJTHEHUE YCIIOBUS (MCTUHHOCTh M JIOKHOCTH BbICKa3biBaHus). [IpocTeie u
COCTaBHBIE yCIIOBUS.

KoHCTpyKIMs «ITOBTOPEHUS»: UKJIIBI C 3aIaHHBIM YUCJIOM IIOBTOPEHUM, C yCIIOBUEM
BBINIOJIHEHUS, C IEPEMEHHOM ITUKJIA.

Pazpabotka 1 (GopManbHOTO MCHOJHHUTENS alTOpUTMa, MPUBOAIIETO K
TpeOyeMoMy pe3ylbTaTy MpU KOHKPETHBIX MCXOJHBIX JaHHBIX. PazpaboTka HECIOKHBIX
QITOPUTMOB C HCIIOJIB30BAaHUEM ILIMKJIOB M BETBJICHHUM ISl ynpaBiieHUs (pOpMallbHBIMU
UCTIOJTHUTEISIMH, TaKUMH Kak PoboT, Uepenanika, YepTéxHuk. BolmonHeHne anroputMoB
BPYUYHYIO M Ha KoMIibioTepe. CUHTaKCUYECKHUE U JIoTuYecKre omuOku. OTKa3bl.

SA3bIK NIpOorpaMMHpoOBaHUs

A3k mporpammupoBanusi (Python, C++, Ilackanb, Java, C#, IIkoibHbIN
AnropurMuueckuil SA3bIK).

Cucrema nporpaMMUpOBaHUs: PEJAKTOP TEKCTA MPOTPaMM, TPAHCIATOP, OTIIATUHUK.

[lepemennas: Tun, ums, 3HadeHue. Llenble, BelIeCTBEHHbIE U CHUMBOJIbHbBIE
NIEpPEMEHHBIE.

Onepatop nmnpucBauBaHus. Apudmernyeckre BbIPAXKEHUS U TMOPAJOK HUX
BbluuciaeHus. Omnepaluy ¢ LEIbIMU YHUCIAMU: LIEJTOYUCICHHOE JIeJIeHHE, OCTAaTOK OT
JICJICHHUS.

Betsnenus. CoctaBHbIe ycnoBUS (3allUCh JOTMYECKUX BBIPAXKEHUN HAa U3y4aeMOM
A3bIKE€ MporpamMmupoBaHusi). Haxoxnenne MUHMMyMa M MakCUMyMa U3 JBYX, TPEX U
4eThIPEX YKcell. Perenre KBapaTHOTO YpaBHEHNU s, UMEIOILIEr0 BEUIECTBEHHBIE KOPHU.

Juanorosas oTJiajjka IMpOrpaMM: MOIIAroBOE BBINOJHEHUE, MPOCMOTP 3HAUEHUU
BEJIMYUH, OTJIAJ0YHbII BBIBOJI, BEIOOP TOYKH OCTAHOBA.

[ukn ¢ ycmoBuem. Anroputm EBKiMIa s HaxOXKACHHS HauOOJIBIIETO OOIIEero
NENNUTENS JIBYX HaTypajbHbIX uyucesl. Pa3OueHue 3amucu HaTypajJbHOIO 4YHUClIa B
MO3UI[MOHHON CUCTEME C OCHOBaHMEM, MEHbBIIIUM WM paBHbIM 10, Ha OTAEIbHbIE IU(PHI.

[{ukn ¢ mepeMeHHOW. AJITOPUTMBI MPOBEPKU JEIUMOCTH OJHOTO LIENIOr0 YMcia Ha
Jpyroe, IpOBEPKU HAaTypaIbHOTO YUCIIA HA IPOCTOTY.

OO6paboTka CUMBOJIBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHbIE.
[TocumBonbHass oOpaboTka cTpok. [loAcu€T YacTOThl MOSBICHHS CHMBOJIA B CTPOKE.
Berpoennbie pyHkimu a1 00pabOTKH CTPOK.

AHa/IU3 aJIrOPUTMOB

OnpeneneHue BO3MOXKHBIX —PE3yJIbTaTOB PAa0OTHI ajropuTMa TMpPU JIaHHOM
MHO’KECTBE BXOJIHBIX JIaHHBIX, ONPEIeICHUE BO3MOKHBIX BXOJHBIX JAHHBIX, MPUBOASIINAX
K JaHHOMY PE€3yJIbTaTy.



9 KUIACC

Hudposasi rpaMOTHOCTH

I'no6anbuas cerb UHTEpHET M cTpaTerun 0€30MacCHOro MoBeAeHnsi B Heil

['mob6anbHas cets MaTepHeT. [P-anpeca y3noB. CeteBoe xpaHeHUEe JaHHBIX. MeTo bl
UH/IMBUYaJbHOIO U KOJUIEKTMBHOI'O pa3MelleHuss HoBoW uHpopmauuu B MHTepHeTe.
Bosnpiivie naHHble (MHTEPHET-1aHHbIE, B YACTHOCTH JJAHHBIE COLUAJIBHBIX CETEH).

[lonsitue 00 wuHpOPMAIIMOHHOW ©O€30MacHOCTU. YTpo3bl HHGOPMAIMOHHOMN
0e301acHOCTH NpH paboTe B II00aJIbHOM ceTH M METO.bl MpoTUBOAeHcTBUS M. [IpaBuna
Oe30macHOM ayTeHTU(PUKaUWU. 3amuTa Jn9Hoi nHpopmanuu B MHTepHere. be3onacHbie
cTpareruu nosefeHus B MHrepHere. [IpenynpexieHne BOBI€UEHUs B IECTPYKTUBHBIE U
KpUMUHaJIbHBIE (POPMBI CETEBOI aKTUBHOCTHU (KUOEPOYJUIMHT, (PUILIKHT U Ipyrue GOpMBI).

PabGora B MHGOPMALIMOHHOM NPOCTPAHCTBE

Bunel nesrensHoctH B MHTEpHETE, WHTEPHET-CEPBHUCHI: KOMMYHHUKAaLlMOHHBIE
CepBUCHI (ITOUTOBasA Cyk0a, BUAEO-KOH(PEPEHL-CBA3b U JPYTHE), CIIPABOYHbIE CITYXKObI
(KapTel, pacmucaHusi M Jpyrue), IOHCKOBBIE CIYKOBI, CIy>KObl OOHOBIICHUS
IpOrpaMMHOI0 obOecrniedeHuss U Jpyrue ciayk0bl. CepBHCHI TOCYAapCTBEHHBIX YCIYT.
OO6naunple XpaHwiMma JAaHHbIX. CpeicTBa COBMECTHOM pa3pabOTKU JAOKYMEHTOB
(onnaitH-o¢ucer). [IporpammHoe obecriedeHrne Kak BeO-CepBHC: OHJIAfHOBBIE TEKCTOBBIE
U TpaduUYeCcKre pelakKToOphbl, Cpellbl pa3pabOTKH MPOTrpamMM.

Teopernvyeckne OCHOBbI HH(POPMATUKH

MopenupoBanue Kak MeTO/l O3HAHUA

Mogens. 3amaum, pemiaeMble ¢ IMOMOILIBI0 MojaenupoBaHus. Kiaccudpukanuum
Mojzeneil. MatepuanbHble (HaTypHble) U MHpOpMalMoHHble Mozenu. HemnpepbiBHbIE U
nuckpeTHbie Mojienu. Umutauronnsie Mmoaenu. Urposeie Moaenu. OnieHKa aieKBaTHOCTH
MOJIEJIA MOJICTTUPYEMOMY OOBEKTY U IIeJIIM MOJICITUPOBAHHUS.

Tabnuunbie Mmoaenu. Tabnuia Kak MpeICcTaBICHUE OTHOIICHUS.

ba3br nanubix. OT60p B TaONIUIE CTPOK, YAOBIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO.

['pad. Bepmmna, pedpo, nyTb. OpueHTUPOBAHHBIE 1 HEOPUEHTHUPOBAHHBIE IPAPBI.
Jlnuna (Bec) peOpa. BecoBas matpunia rpada. [ninmHa myTtu Mexay BepimimHamu rpada.
[Touck ontumansHOro mytH B rpade. HauanmpHast BepminHa (MCTOYHMK) M KOHEYHAs
BeplIIMHa (CTOK) B OpHEHTHUpOBaHHOM rpade. BrrumcieHue koiuuecTBa MyTed B
HaNpaBJIeHHOM allUKJINYeCKOM rpade.

Hepeso. Kopenb, Bepmmna (y3en), quct, pedpo (ayra) nepesa. BwicoTa nepesa.
[Monnepeso. Ilpumepsl ucnonb3oBaHus AepeBbeB. llepeOOp BapmaHTOB C TMOMOIIBIO
JiepeBa.

[loHsiTHE MaTremMaTUYEeCKOM MOJEIU. 3aJauyd, pellaeMble C  OMOIIbIO
MaTEMaTU4YECKOro0 (KOMIIBIOTEPHOIO) MojenupoBaHud. OTaM4Me MaTeMaTHUYeCKON
MOJIETI OT HATYPHOU MOJIENIU U OT CJIOBECHOTI'0 (JIMTEPaTypHOr0) ONUcaHusi 00bEeKTa.

Otanbl KOMIIBIOTEPHOTO MOJEJIUPOBAHUA: TOCTAaHOBKA 3aJauyM, IIOCTPOCHHUE
MaTeMaTH4YeCKOW MOJIeJN, NpOorpaMMHas peaju3alius, TECTUPOBaHUE, NPOBEICHUE
KOMIIBIOTEPHOT'0 3KCIIEPUMEHTA, aHAJIU3 €0 PE3yIbTaTOB, YTOUHEHHE MOJEIIH.

AJITOPUTMBI M IPOrPaAaMMHPOBAHHE

Pa3paboTka aaropuTrMoB M NporpamMm

Paz6uenne 3amaum Ha mnoazanayn. CoOCTaBICHHE AalTOPUTMOB U TPOTPAMM C
MCIIOJIb30BAHUEM BETBIICHUH, IUKIIOB U BCIIOMOIATEJIbHBIX AJITOPUTMOB I YIIPaBICHUS



ucnosHuteneM Po6OT wiM ApyrMMH UCHOJHUTENSIMHM, TakuMH Kak Yepemaika,
YUepTEKHUK U IPYTUMHU.

Tabnuunble BemnuuHbI (MaccuBbl). OIHOMEpHBbIE MacCUBbI. COCTaBJICHUE U OTIIaJIKa
IpOrpaMM, PEaM3YIONMIUX TUIIOBbIE aNTOPUTMBI 00paOOTKH OJHOMEPHBIX YHUCIOBBIX
MacCUBOB, Ha OJHOM U3 SI3bIKOB nporpamMmmupoBanus (Python, C++, Ilackans, Java, C#,
[IxonbHBI ANTOpUTMUYECKHHN SI3bIK): 3allOTHEHHUE YHCIOBOTO MAacCHBa CIIy4allHBIMHU
YKClIaMd, B COOTBETCTBUH € (OPMYJION MM MyTEM BBOJAA YHCEI, HAXOXJIEHHUE CYMMBbI
AJIIEMEHTOB MAacCHBA, JIMHEWHBIM IMOUCK 3aJlaHHOTO 3HAYEHHsI B MAacCHUBE, MOJCYET
AJIEMEHTOB  MAacCHBa, YJOBJIETBOPSIOIIMX  3aJlaHHOMY  YCIIOBHIO, HAaXOXIEHUE
MUHHUMAJIBHOTO (MaKCUMAaJIbHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MacCHBa.

OOpaboTka TMOTOKa J[JAHHBIX: BBIYUCIEHHE KOJIMYECTBA, CYMMBbI, CpPEIHETO
apu(MeTHuecKoro, MHHUMAJIBHOTO W  MaKCUMaJIbHOI'O  3HAYEHHUS  DJIEMEHTOB
MOCJIEIOBATENIHOCTH, YAOBIETBOPSIOIINX 33JaHHOMY yCIIOBHUIO.

Yupasienue

VYnopasnenue. Curnan. OOparHast cBa3b. [lonmydeHue curHasoB OT UU(POBBIX
NMATYUKOB (KacaHMs, pacCTOSHUS, CBETa, 3ByKa M JApyroro). [IpuMepsl HCIOIB30BaHUS
OpUHIMIA OOpaTHOW CBA3M B CUCTEMaxX YNPAaBIEHUS TEXHUYECKUMHU YCTPOWCTBAMH C
MOMOIIBIO JATYUKOB, B TOM YHCIIE B POOOTOTEXHHUKE.

[Tpumepbl poOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa YIPABICHUS JBUKEHUEM B
TPaHCIIOPTHOM  CHCTEME, CBapo4Has JMHHUS aBTO3aBOJa, ABTOMATHU3MPOBAHHOE
yIOpaBJ€HUE OTOIUICHHEM JOMa, ABTOHOMHAsl CHUCTEMa YIPABICHHS TPAHCIOPTHHIM
CPEJICTBOM U JIPyTU€ CUCTEMBI).

HNudopMaunoHHbIe TEXHOJIOTHHU

JIeKTPOHHbIE TA0JIMIBI

[Tonsitue 00 2MEKTPOHHBIX TabOnuiax. TUIMBI JaHHBIX B SUEHKAX SJICKTPOHHOM
tabmuubl. PenaktupoBanne u QopmartupoBanue Tabnui. BcerpoeHnble (yHKIMHM s
NOMCKa MaKCUMyMa, MUHHUMYMa, CYMMbl U cpefaHero apudmernueckoro. CopTupoBka
JAHHBIX B BbIIENEHHOM auanaszone. [loctpoenue auarpamMm (TUCTOrpaMma, Kpyromas
auarpamma, ToueqHasl [uarpaMma). Beioop tuma quarpaMmel.

[IpeobpazoBanue Qopmyn mpu KomupoBaHuH. OTHOCHUTENBbHas, aOCONIOTHAS M
CMeEIlIaHHas aJipecalus.

VYcoBHbIE BbIUMCIEHUS B 3JEKTPOHHBIX Tabmunax. CyMMHpOBaHUE U MOACUET
3HAYEHUH, OTBEYAIOIINX 33JaHHOMY yCiIoBUIO. OOpaboTka OONBIIUX HAOOPOB JaHHBIX.
YucneHHOE MOJEIMPOBAHUE B 3JIEKTPOHHBIX TaOIHIIAX.

NudopmannoHHbIe TEXHOJOTHH B COBPEMEHHOM 0011ecTBe

Pone uMHpOpMAIMOHHBIX TEXHOJOTUHA B Pa3BUTUM DKOHOMHUKH MHpPA, CTPaHBI,
peruoHa. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

[Tpodeccun, cBsa3anubie ¢ MHGOPMATUKON ¥ MH(POPMALMOHHBIMH TEXHOJIOTHSIMH: BeO-
Tu3aiiHep, NPOrpaMMHUCT, pa3paboTYMK MOOWJIBHBIX TPUIOKEHUH, TECTUPOBUIUK,
APXUTEKTOP MPOTrPAMMHOT0 00eCIIeUeHUs, CIICIIHAIIMCT 110 aHAIHU3Y JAHHBIX, CACTEMHBIN
aJMUHUCTPATOP.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOTPAMMBI 110
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30BAHUA

N3ydenne nHpOpPMATUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus HaIpaBiICHO
Ha JOCTH)KEHHE OO0YyYalolMMHUCS JIMYHOCTHBIX, METANpPEeIMETHBIX M MPEIMETHBIX
Pe3yIbTaTOB OCBOCHHUSI COACPIKAHUSI yUeOHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl UIMEIOT HAMPABIEHHOCTh HAa PELIEHUE 33]1a4 BOCIUTAHMUSI,
Pa3BUTHSI U COITMAIM3AIMN O0YUaIOIINXCS CPEICTBAMHU yUeOHOTO MpeMETa.

B pesynbrare nzyuenuss ”HGOPMATUKH HA YPOBHE OCHOBHOTO 00I1IETO 0Opa30BaHUS
y oOyuaroierocs 0yryT cOpMUPOBAHBI CIIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B YACTHU:

1) naTpMOTHYECKOro BOCIMTAHMA:

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACJIeIUI0, TOHMMaHWE 3HA4YeHUS HWH(DOPMATHKM KaK HAyKH B >KU3HU
COBPEMEHHOTI'0 00IIECTBA, BaIEHUE JOCTOBEPHOU HH(OpMaIIMEl 0 mepe10oBbIX MUPOBBIX
U OTEUECTBEHHBIX JIOCTIKCHHUSX B o001acTh HHPOPMATUKU H HHPOPMAIMOHHBIX
TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAayYHBIX 3HAHMIX O HU(PPOBON TpaHCHOpMaLUU
COBPEMEHHOT'0 00IIECTBA;

2) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OpUEHTAlUsl Ha MOpAJIbHbIE LEHHOCTH W HOPMBI B CHUTYyalUsX HPABCTBEHHOI'O
BbIOOpa, TOTOBHOCTH OIIEHWBATh CBOE IMOBEJEHUE W TOCTYIKH, a TaKXKe MOBEACHHE U
NOCTYNIKM JPYIMX JIOJEH C MO3MIMM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM
OCO3HAHHUS MOCJIEICTBUI MOCTYNKOB, aKTUBHOE HEMPHUATHE ACOLMAIBHBIX IMOCTYIKOB, B
TOM uuciie B InTepHere;

3) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEICTABICHUE O COLIMAIIBHBIX HOPMaxX M MPAaBUJIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE, B TOM YHCI€ B COLMAIBHBIX COOOIIECTBAaX, COOIIOJCHHE MpPaBUI
0€30macHOCTH, B TOM YHCJIE€ HAaBBIKOB O€30MIaCHOrO MOBEIEHUS B HHTEPHET-Cpee,
FOTOBHOCTbh K Pa3HOOOpa3HON COBMECTHOM IESATENBHOCTH NPHU BBHINOIHEHUH Y4YEOHBIX,
NO3HABATEIbHBIX 3371a4, CO3JJaHUN YUEOHBIX TPOEKTOB, CTPEMIICHHE K B3aUMOIIOHUMAHHUIO
¥ B3aMMOIIOMOIIH B TIpoIiecce ITON yueOHOH AeaTeIbHOCTH, TOTOBHOCTh OLIEHUBAThH CBOE
MOBE/ICHUE U OCTYIKH CBOMX TOBAPHILEH C O3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCIJIEICTBUN MOCTYIKOB;

4) HeHHOCTeil HAYYHOI0 IO3HAHUA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUYECKUX MpeACTaBlIeHUl 00 wuHpopmaiuwy,
MH(OPMALIMOHHBIX Tpolieccax M MHPOPMALMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH M OOIIECTBEHHOW MPAKTUKU M COCTABISIOIINX
0a30BYI0 OCHOBY JUIsl IOHUMaHUs CYIIIHOCTH HAYYHOW KapTUHBI MHUPA;

UHTEpEC K 00YUYEHHIO U MO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH
K camMo00pa30BaHMIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH M ypPOBHS OOy4YeHHS B
JlaTbHEUIIIEM;

OBJIaJICHUE OCHOBHBIMHM HaBBIKAMHU HCCIEAO0BATEIBCKON JEATENbHOCTH, YCTAaHOBKA
Ha OCMBICJICHUE OIBITA, HAOIOICHHH, TOCTYIIKOB ¥ CTPEMJICHHE COBEPIICHCTBOBATh My TH
JOCTUKEHUSI UHANBUAYAJIBHOTO U KOJUIEKTUBHOTO OJIaronoiryyus;

c(OpMUPOBAHHOCT, HMH(POPMALMOHHON KYJIbTYpPbl, B TOM YHCJIE HABBIKOB
CaMOCTOSITEbHOW PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoOH,



pa3HOOOpa3HbIMU  CpeJCTBAMU HH(POPMALMOHHBIX TEXHOJIOTHM, a TaKXke YyMEeHHus
CaMOCTOSITEIHHO OMPEAEISATH LIEJIH CBOETO 00yUYeHHsI, CTABUTh U (POPMYITUPOBATH JIJIs ce0sl
HOBBIE 33/1a4M B Y4€0€ U MM03HABATEIbHON NeATENbHOCTH, Pa3BUBATh MOTUBBI I HHTEPECHI
CBOEH MMO3HABATEIBHOMN AESATEIbHOCTH;

5) popMupoBanusi KyJabTYpHbI 310POBbS:

OCO3HAHHE ILIEHHOCTH HW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO,
YCTaHOBKA Ha 3[J0POBBIM 00pa3 )KU3HU, B TOM YHUCJIE U 32 CYET OCBOCHUS U COOIOCHUS
TpeOoBaHU 0e30macHOM  3KCIUTyaTaluu CPEJICTB UH(QOPMALIMOHHBIX U
KOMMYHHKAIMOHHBIX TEXHOJIOTUI;

6) TPyA0BOI0 BOCIIUTAHUA:

UHTEpEC K TMPAKTUYECKOMY H3ydeHuIo Tmpodeccuit u Tpyaa B cdepax
npodeccruoHaNbHOMN IEATEIbHOCTH, CBSI3aHHBIX C UH()OPMATUKON, IPOrPaMMHUPOBAHUEM U
MH(OPMALIMOHHBIMU ~ TEXHOJIOTUAMM, OCHOBAHHBIMH HA  JIOCTHOKEHMSIX  HAyKu
WH(OPMATHUKH U HAYYHO-TEXHUYECKOTO IIporpecca;

OCO3HAHHBIM BBIOOP M MOCTPOEHHE WMHAUBUAYAJIBHOW TPAEKTOPUU OOpa30BaHUS U
YKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 3K0JI0rM4eCKOro BOCIMTAHUSA:

OCO3HAHHE TJI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U IMyTel UX pPelIeHus,
B TOM 4YHCJIE€ C YYETOM BO3MOXKHOCTEH HWH(MOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHI;

8) agpanTamum o0ydamwmerocss K U3MEHSIOMUMCH YCJIOBHUSIM COLHUAIBHON H
NPUPOJIHOM Cpeabl:

OCBOCHHE OOYYAIOIIMMHUCS COIMAIBHOTO OTbBITA, OCHOBHBIX COIMAJIBHBIX POJICH,
COOTBETCTBYIOLIMX BEIyIIEW AESITENIbHOCTH BO3pacTa, HOPM M IMpaBUJl OOLECTBEHHOTO
noBeicHUs, (OpM COIMAIBHOM JKM3HM B Tpynmax M cooOlIecTBaX, B TOM YHCIIE
CYILIECTBYIOLIUX B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3yJIbTaThl OCBOCHUSI IPOTPaMMBbl IO MH(OPMATUKE OTPAKAIOT
OBJIQZICHUE  YHHUBEPCAIbHBIMM  y4€OHBIMH  JCUCTBUSMHU —  IO3HABaTEJIbHBIMH,
KOMMYHHKATUBHBIMU, PErYJIATUBHBIMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornuyeckue aeicTBUA:

yMEHHE OIpPEACNATh MOHSATHS, CO37aBaTh 000OINEHHUs, YCTAaHABIMBATH AHAIOTHH,
KJIacCCU(PUIIUPOBATh, CAMOCTOSTEIbBHO BBHIOMpAaTh OCHOBAHHMS M KPUTEPUH  JJIS
KJIacCU(pUKAIMHU, YCTAaHABIUBATh MPUYWHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKHE
paccyXJIeHHusl, 1eNlaTh YMO3aKIt0UeHus1 (MHAYKTUBHbBIC, JEAYKTUBHbBIC U TIO aHAJIOTHH) U
BBIBOJIBI,

yMEHHE CO3/1aBaTh, MPUMEHSATh W MPEe0OpPa30BhIBATH 3HAKW U CHUMBOJIBI, MOJACIH U
CXEMBI JIJIsl peIIeHUs] y9eOHBIX M MO3HABATEIbHBIX 3a]1a4;

CaMOCTOSITEIPHO BBIOUPATh CMOCOO pereHus ydeOHoW 3amaud  (CpaBHUBATH
HECKOJIbKO BapUAHTOB pEIICHHs, BbIOMpaTh Hanboyee MOAXOMANUH C y4ETOM
CaMOCTOSITEIFHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebCKUe JeiicTBUA:



(GopMyIMpoBaTh BOIPOCHI, (PUKCUpYIOIIKME PA3PbIB  MEXIY PpEIbHbIM U
JKEJIATeJIbHBIM COCTOSIHUEM CHUTYyallid, OOBbEeKTa, M CaMOCTOSITEIbHO YCTaHaBIMBAThH
MCKOMOE U JJaHHOE;

OLIEHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMALIUIO, TOIYYEHHYIO B XOI€
UCCIIEIOBAaHUS;

IPOTHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE IPOLECCOB, COOBITUH M HX
NOCJEICTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyallUsX, a TaKXKe BBIJBUIATh
IPEIOJIOKEHHUS 00 UX PA3BUTUH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

PatGora ¢ undgopmanueii:

BBISBIATh JeGUUUT HWH(OpPMAlMK, [JaHHBIX, HEOOXOAUMBIX JUIsl pPELIEHUs
HOCTaBJICHHOM 3a/1a4y;

OPUMEHSTh Pa3jIMYHbIE METO/bl, MHCTPYMEHTHI U 3aIpOChl IPU MOUCKE U 0TOOpE
MH(OPMALIMY WJIM TAHHBIX U3 UCTOYHUKOB C YUYETOM MPEJIOKEHHON yueOHOM 3a1aun U
3aJJaHHBIX KPUTEPUEB;

BbIOMpATh, aHATM3UPOBATh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUJIOB U (HOPM IIPEACTABIICHUS;

CaMOCTOSTENBHO BHIOMPATH ONTUMANBbHYIO (OpMY MpeacTaBieHUs] UHPOPMaLUU U
WITIOCTPUPOBATh pEIIaeMble 3a7aud HECJIOKHBIMM CXeMaMM, JuarpaMMaMiy, HHOMN
rpaduKoi U UX KOMOHWHAIMAMHU;

OLICHMBAaTh HAAEKHOCTb MHPOpPMALMU MO KPUTEPHUSIM, MPEJIOKEHHBIM YUUTEIEM
win cOpMYJIUPOBAHHBIM CAMOCTOSATEIBHO;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMAIHUIO.

KoMMyHHKaTHBHBIC YHHMBeEpPCAJIbHbIC YUeOHbIE 1eCTBUS

OO0wmenmne:

COIMOCTABJIATh CBOM CYXKJIEHHA C CYXKICHUSAMHU JAPYTHX YYacTHUKOB JHAJIOra,
0oOHapy>KMBaTh pa3aMune U CXOJCTBO MO3UIINIA;

nyONIMYHO TPEACTABIATh PE3yJibTaThl BBIMOJIHEHHOTO ONbITAa (SKCIIEPUMEHTA,
UCCIIEOBaHUs, TPOCKTA);

CaMOCTOATEIbHO BBIOMPATh (POpPMAT BHICTYIUICHUS C YYETOM 3a/1a4 MPE3CHTAIH U
0COOEHHOCTEN ayJJUTOPHH U B COOTBETCTBUU C HUM COCTAaBISATh YCTHBIC M NMHUCHMEHHBIE
TEKCThI C HUCTIOJIb30BAaHUEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas 1eSITeJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUTyaJIbHON paOOThI
IpU pelIeHUH KOHKPETHOW MpOoOIeMbl, B TOM YHUCIIE MPH CO3JaHUH HH(POPMALUOHHOTO
NPOJYKTa;

OPUHUMATh 1I€Jb COBMECTHOM HWH(MOPMAIIMOHHON NeATeTbHOCTH 10 cOopy,
o0OpaboTtke, epemaue, hopmanuzanuu HHPOPMAIUHU, KOJUIEKTUBHO CTPOUTD JIEHCTBUS 110
e€ TOCTH)KEHMIO: PacCTIpeIeNiATh POJIK, JOTOBapUBAThCS, 0OCYKIAATh MPOLECC U Pe3yIbTaT
COBMECTHOM palbOTHI;

BBITIOJIHATh CBOIO 4acTh paboTbl ¢ uHbopMmanued wWin HHPOPMAIMOHHBIM
OPOAYKTOM, JIOCTHras KadeCTBEHHOTO pe3yJibTaTa II0 CBOEMY HANpPaBICHUIO U
KOOPJAMHUPYS CBOM JIEUCTBUS C JPYTMMH YJI€HAMHU KOMaHIbl;

OIICHMBATh KAayeCTBO CBOEro BKJIaJa B OOIIMNA HHPOPMAMOHHBIA MPOAYKT IO
KPUTEPHUSIM, CAMOCTOSTENIEHO C(HOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS;



CpaBHUBATh PE3yJIbTAThl C UCXOJHOM 3aa4eil U BKJIAJ KaXJOro 4jleHa KOMaH[bl B
TOCTHXKEHUE PE3yIbTaTOB, pa3IesaTh cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K
MPEOCTABIICHUIO OTUETA MEPE] TPYIIION.

PeryasitTuBHbIe yHUBepCcaJbHbIe yUeOHbIEe JeCTBUS

Camoopranuszanms:

BBISIBJISITH B )KM3HEHHBIX M YYEOHBIX CUTYAIUSX MPOOIEMBbI, TPEOYIOLIUE pelICHUS;

OPUEHTUPOBATHCS B PA3JIMUHBIX MMOAX0aX K MPUHSITHIO PEIICHUH (MHIUBUAYaTbHOE
NPUHITHE PEIICHU, TPUHATHE PEIICHHUH B TPYIIIe);

CaMOCTOSITEILHO COCTABIIATh AJITOPUTM PEIICHUS 3a1a4u (WJIM €r0 4acTh), BHIOUPaTh
croco0 pemieHus y4yeOHOW 3amau ¢ y4€TOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEHN, apryMEHTHPOBATH MpeJjlaracMble BapHaHThl PELICHU;

COCTaBJIATH IJIaH JAEUCTBUM (IUIaH peann3aluid HAMEUYEHHOTO aIlTOpPUTMa PEILIeHuUs),
KOPPEKTHPOBATh TPEIJIOKEHHBIM alrOPUTM C y4ETOM TOJY4YeHHUs HOBBIX 3HAHHU 00
U3y4aeMoM OOBEKTE;

JieNaTh BRIOOP B YCIIOBUSAX MPOTUBOPEUYUBON HHPOPMAITUU U OpaTh OTBETCTBEHHOCTh
3a pelieHue.

CamokoHTpOJIb (peduiexkcus):

BJIQ/IETh CITIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHBAIIMH U PEIICKCHUH;

JIaBaTh OLICHKY CUTYyallMH U MpeaJiaraTh IIaH €€ U3MEHEHU;

YUYUTBIBaTh KOHTEKCT W MPEABUAECTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTh IPHU
pelieHny yueOHoM 3a/1auu, a1anTUPOBaTh PELIEHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;

OOBSCHATH IPUUUHBI TOCTHKEHUS (HEIOCTIXKEHHSI) Pe3yJIbTaTOB HHPOPMAITMOHHON
JeSATeTbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OMBITY, YMETh HaXOJUTh MMO3UTHBHOE B
MPOU3OLIEANICH CUTyalIUH;

BHOCUTh KOPPEKTHBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIUXCS CUTYallUN, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIHNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

OMOIMOHAJIBLHBIA HHTEJIJIEKT:

CTaBUTh ceOsi Ha MECTO JPYroro 4YeyjoBeKa, MOHUMATh MOTHUBBI M HaMEpEHUs
JIpyroro.

IIpunsTHE CedS U APYTrHUX:

OCO3HaBAaThb HEBO3MOXKHOCTb KOHTPOJUPOBATh BCE BOKPYI AK€ B YCIOBHUSIX
OTKPBITOr'O JIOCTYTIA K JIIOOBIM 00bEMaM UH(pOpMAIUH.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kijacce y oOyuaromierocs OyayT copMUpOBaHBI CIEAYIONINE
YMECHUS:

NOSACHATh HA TPUMEpax CMBICA TMOHATHH «uH(pOpMaAIUsIy, «HHPOPMALMOHHBIN
nporecc», «obOpaboTka uWHGOpMAIMKM», «XpaHEHHWE HWHPOpPMALUNY), «Iepeaada
uHpOpMAIN»;

KOAMPOBAaTh W  JIEKOAMPOBATH  COOOIIEHHWA 1O  3aJaHHBIM  IIpaBHJIAM,
JIEMOHCTPUPOBATh TMOHMMAaHWE OCHOBHBIX MPHUHIMIIOB KOAWPOBAHHS WH(MOPMAIUH
pa3nUYHON IPUPOBI (TEKCTOBOM, TpaduuecKoi, ayano);



CpPaBHMBATh JJIMHBI COOOLICHWH, 3allMCaHHBIX B PAJVIMYHBIX aj(aBUTAX,
OINepHpOBaTh €AMHULIAMU U3MEpPEHUs] HH()OPMALIMOHHOTO 00bEMa U CKOPOCTH Nepeaadn
JTAHHBIX;

OLIEHUBATh U CPAaBHUBATh pa3Mepbl TEKCTOBBIX, T'PpapMUECKUX, 3BYKOBBIX (pailjioB U
BUJ1e0(haIIOB;

IPUBOANTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHUs U Nepeiau UH(opmaluy,
CPaBHMBATh UX KOJIMYECTBEHHBIC XapaKTEPUCTHKU;

BBIIENISATh OCHOBHBIE 3Talbl B MCTOPUM M IOHUMAaTh TEHJEHLUUU pPAa3BUTHUSA
KOMIIBIOTEPOB U IPOIPaMMHOT0 00€CIIeUEHus;

1oJly4aTh M HCIOJIb30BaTh HMHMOPMALMIO O XapaKTEPUCTUKAX MEPCOHAIBHOIO
KOMIIBIOTEpA M €ro OCHOBHBIX JJIeMEHTax (IIpPOLEeccop, ONEepaTUBHAs MaMATh,
JIOJITOBpEMEHHAs aMsATh, YCTPOMCTBA BBO1a-BbIBO/IA);

COOTHOCHUTHh XapaKTEpPUCTUKH KOMIBIOTEpPA C 3a/JadyaMH, pEeUIaeMbIMH C €ro
IIOMOUIBIO;

OpUEHTUPOBATHCS B MEPAPXUUECKON CTPYKType (ailioBoil cucTeMbl (3amMuchbiBaTh
nojgHoe uMs (Qaiina (katanora), myTh K ¢ailiry (KaTajgory) rno MMEIOIIEMYCsl ONHUCAHUIO
(bainoBOil CTPYKTYPhl HEKOTOPOTO HH(POPMAITUOHHOTO HOCUTEIS);

pabotath ¢ (ailIoBoOi cHCTEMON MMEPCOHAIBHOIO KOMIbIOTEpPA C MCIOIb30BAHUEM
rpaduueckoro uHTepdeiica, a MMEHHO: CO3/1aBaTh, KOIUPOBaTh, MEpeMelIaTh,
NEePEeUMEHOBBIBATh, YyJAJATh M AapXUBUPOBaTh (Qaillibl M KaTalord, HCIOIb30BaTh
AHTUBUPYCHYIO IIPOIPaMMY;

NPEJICTaBIATh PE3YyJbTaThl CBOEH JEATENBHOCTH B BHJIE CTPYKTYPUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEINNHBIX ITPE3EHTALUM;

uckatb uH@opmanuio B MHTepHere (B TOM 4Hclie, MO KIIOYEBBIM CJIOBaM, IO
M300paKEHUI0), KPUTUYECKH OTHOCHUTHCS K HailIecHHOM uWHQOpMaluy, Ooco3HaBas
OTaCHOCTH ISl JIMYHOCTU M OO0IECTBA PacpOCTpaHEHUs! BPEIOHOCHON MH(pOpMAINH, B
TOM YHCJI€ SKCTPEMUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpecoB BeO-pPeCypcoB;

UCIIOJIb30BAaTh COBPEMEHHbBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIHIA;

cobmonate TpeOoBaHUsA OE30MACHOM HSKCIUTyaTalli TEXHUYECKUX CpEJICTB
UHPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTHH, COOMI0JaTh CETEBOM 3THKET,
0a30Bble HOPMBI MHQOPMAIIMOHHON 3TUKM M IpaBa NpU paboTe C NPUIIOKEHUSIMH Ha
Tr00BIX yCTpoiicTBax u B IHTepHeTe, BRIOMpaTh O€30MacHble CTpaTeruy OBEICHHS B CETH;

OPUMEHITh  METOAbl  NPOQUIAKTUKM  HEraTUBHOTO  BIUSIHUA  CPEJICTB
UHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 3/10pPOBbE MOIH30BATEIIS.

K xoHiy oOydenus B 8 kiacce y oOydaromierocs 0yayT cOpMUPOBaHBI CIEAYIOITHE
YMEHUS:
MOSICHATh Ha TPUMEpaxX Ppa3iuuusi MEXAY MO3UIIMOHHBIMU W HEMO3UIIMOHHBIMHU
CHUCTEMaMH CUHCIICHHUS;
3alMChIBaTh U CpaBHUBATH 1eible uncia oT 0 1o 1024 B pa3nnyHbIX TO3UITMOHHBIX
CHCTEMax CUMCIICHHUSA (C OCHOBAaHUAMHU 2, 8, 16), BHIOTHATH apu(MeTHUECKHE ONepauu
HaJl HUMU;
pacKpbIBaTh CMBICH TIOHSATUNA  «BBICKA3bIBAHUE», <JIOTHMYECKAas OIEpaIus,
«JIOTUYECKOE BBIPAKECHUEY;



3allChIBaTh  JIOTMUYECKUE  BBIPAKEHUS C  HUCIOJb30BAHUEM  JU3BIOHKIIMH,
KOHBIOHKIIMM U OTPUIAHUS, OMPEACNATh HUCTUHHOCTH JIOTMYECKUX BBIPAKECHUH, €CIIU
W3BECTHBI 3HAYEHUS] MCTUHHOCTU BXOJSIIMX B HEro MEPEMEHHBIX, CTPOUTH TaOIHUIIbI
MCTUHHOCTH JJISl JOTHYECKUX BBIPAKECHU;

PaCKpbIBATh CMBICI TOHSATUN «UCTIOTHUTEDY, AITOPUTMY, KIIPOTPAMMay, TOHUMAas
Pa3HUILy MEXY yIOTpeOICHUEM dTUX TEPMHUHOB B OOBIJIEHHOMN peun U B HHGOPMATHKE;

OTHUCHIBATh AJITOPUTM PEIICHUsI 3a7a4l Pa3IMYHBIMUA CIIOCOOaMH, B TOM YHCIIC B
BHUIE 0JIOK-CXCMEI,

COCTaBJISITh, BBINIOJHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIJIOKHBIE aJTOPUTMBI C
WCIIOJIb30BAaHUEM BETBIICHUM U LMKJIOB JJIs YIPaBJICHUS HCIOTHUTEISIMHU, TAKUMH KakK
Po6ort, Yepemamika, YepT&xHUK;

UCIIOJIb30BaTh KOHCTAHTHl M TEPEMEHHBIC PA3JIUYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHUMBOJBHBIX), a TaKXKe COJIEpXKAIIUE WX BBIPAXKEHHUS, HCIIOIH30BAThH
omnepaTop NpUCBauBaHUS,

WCIIOJIB30BaTh MPU pa3pabOTKe MporpaMM JIOTUYECKHE 3HAYEHUS, OMNEepaluu |
BBIPAXKECHUS C HUMU;

AQHAJM3UPOBATh MPEAJIOKEHHBIC AITOPUTMBI, B TOM YHCJE OMNPEACNATh, KaKhe
pe3yJIbTaThl BO3MOXKHBI MIPH 33ITAHHOM MHOKE€CTBE UCXOJIHBIX 3HAUCHHUI;

CO3/1aBaTh M OTJaXHMBaTh MPOrpaMMbl Ha OJHOM M3 SI3BIKOB MPOrPaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, llIkonpHbIN ANTOPUTMHYECKUN SI3BIK), peau3yroIue
HECJIOKHBIC aJTOPUTMBI 00paOOTKHM YHCIIOBBIX JAHHBIX C HCIIOJIB30BAaHUEM ITUKIOB H
BETBJICHH, B TOM UYHUCJIE PeaU3yIOLIMe MTPOBEPKY ACIUMOCTUA OJHOTO IIEJIOT0 YKciia Ha
JIPyToe, MPOBEPKY HATYPAIBHOTO YKClia Ha IPOCTOTY, BBIJICTCHUS TU(P U3 HATYPATHLHOTO
quca.

K xoHIy oOydenus B 9 kjacce y oOydaromierocs OyayT copMUPOBaHBI CIEAYIOITHE
YMEHHUS:

pa3buBaTh 3amaydl Ha TMOJ3aJa4M, COCTABJISITH, BBINOJHATH BPYYHYIO M Ha
KOMITIBIOTEPE HECJOXKHbIE aITOPUTMBI C KCIOJIb30BAHUEM BETBJICHHMM, ILHMKIOB U
BCIIOMOTATENIbHBIX AJITOPUTMOB JJIsI YIPABICHUS HCIIOTHHUTENSIMU, TaKUMHU Kak Polor,
UYepenamka, YepTEKHUK;

COCTaBIIATh M OTJIAXKUBATh MPOTPAMMbl, pPEATU3YIOLIUE THUIIOBbIE ANTOPUTMbI
00pabOTKH YHCIOBBIX IOCJIEA0BATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAacCHBOB
(MOMCK MaKCMMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJMYECTBAa 3JIEMEHTOB C 3a/laHHBIMU
CBOICTBaMM) Ha OJTHOM M3 513bIKOB IporpamMmupoBanus (Python, C++, ITackains, Java, C#,
[konbHBIN ATTOPUTMHYECKHH S3bIK);

pacKphIBaTh CMBICI MOHATHH «MOJIETbY, «MOJCIUPOBAHUEY, OMPENENSITh BUIIbI
MOJIENIE, OLIEHMBAaTh aJEKBAaTHOCTb MOJIEIU MOJEIUPYEMOMY OOBEKTY U LEISIM
MOJIETTUPOBAHMS;

UCTOJNB30BaTh TIpabl W JIEPeBbs IS MOJACIHPOBAHMS CHCTEM CETEBOM W
UEePaAPXUUECKON CTPYKTYPBI, HAXOJUTh KpaTualnii myTh B rpade;

BBIOMPATH CITOCOO MPEACTABICHHS JaHHBIX B COOTBETCTBHH C TIOCTABJICHHOM 3a/1a4eii
(Tabmuipl, cxeMmbl, TpaduKH, aUArpaMMbl) C HCIOJB30BAaHHEM COOTBETCTBYIOIIUX
MIPOTPaMMHBIX CPEJICTB 00pabOTKH TaHHBIX;



UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOMUIBI JJIsi 00pabOTKM, aHalIW3a W BU3YyaJU3alUd
YHCIIOBBIX JIaHHBIX, B TOM YHUCJIE C BBIJICIICHUEM Jrarna3oHa TaOluIlbl U YIIOPsSI0YMBaHUEM
(COpTUPOBKOI) €ro 31EMEHTOB;

co3faBaTh W MPHUMEHSATh B DJIEKTPOHHBIX TaOIMUax (opMyibl Uil pacuéToB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apU(PMETHUYECKUX (YHKUUN (CYMMHpPOBAaHUE U IMOACUET
3HAYEHUH, OTBEUAIOIIUX 3aJ]aHHOMY YCJOBHIO, CpelHee apu(pMeTHYecKoe, IOUCK
MaKCUMAaJIbHOTO ¥ MUHUMAJILHOTO 3HAYEHHUSI ), AOCOIIOTHOM, OTHOCUTEIHHON, CMEIIIAaHHON
ajzpecanuu;

HCIIOJIb30BATh 3JIEKTPOHHbBIE TAOIUIIBI 1711 YUCIEHHOTO MOJIECITUPOBAHMS B TPOCTHIX
3aJjayax U3 pa3HbIX MIPEJIMETHBIX 00J1acTel;

UCIIOJIb30BAaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE€ KOMMYHHUKAIIMOHHBIE
CEpBHUCHI, OOJAaYHBbIE XpAHWIUIIA JAHHBIX, OHJIANH-IpOrpaMMbl (TEKCTOBBIE U
rpauyeckre PpeNaKTopbl, Cpeabl pa3pabOTKH)) B Yy4eOHOM UM TOBCEIHEBHOU
JeATEIbHOCTH;

IPUBOJUTH MPUMEPHI UCIOJIb30BAHUS T'€OMH(OPMALIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCy/JIapCTBEHHBIX YCIYyTr, 00pa3oBaTelbHBIX cepBUCOB IHTepHeTa B yueOHOU U
MMOBCETHEBHOM ACITECILHOCTH,

UCIIOJIb30BaTh PAa3JIMUHbIE CPEACTBA 3AIIUTBl OT BPEAOHOCHOTO IMPOTPAMMHOTO
oOecrieyeHusi, 3allMIaTh NEPCOHATbHYI0 HHGOPMAILMIO OT HECAHKIMOHUPOBAHHOTO
JocTyna M €ro MOCHeACTBUH (pas3riialieHusi, MOAMEHBI, YTpaTbl JAHHBIX) C YYETOM
OCHOBHBIX TEXHOJIOTUYECKHX U COLMAIBHO-TICUXOJIOTHYECKUX ACIIEKTOB HCIIOIb30BAHUS
cetu MHTepHeT (cereBasi aHOHUMHOCTb, TU(POBON Clie/l, ayTEHTUYHOCTh CYOBEKTOB U
PECYpPCOB, ONIACHOCTh BPEIOHOCHOTO KOAA);

pacno3HaBaTh MOMBITKA M MpPeAyNnpekJaTh BOBJIEUEHHE Ce0Sl U OKPY’KAIOIIUX B
NECTPYKTUBHbIE M KPUMMHAIbHbIE (OPMBI CETEBOMl aKTUBHOCTH (B TOM 4HCIIE
K1OepOyIUTMHT, (PUILINHT).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KJIIACC

KoanuectBo yacos DJIEKTPOHHbIE
HaumenoBaHue pasaesio e OBbI¢
Ne o/ N S et Konrpoabubie IIpakTunueckue (unppossie)
NMporpaMmal Bcero 5 5 o0pa3oBaTtejibHbIE
patoThI padoThI pecypesI
Paszgea 1. llndpoBass rpaMOTHOCTH
11 KoMnbrorep — yHUBEpCcaIbHOE ) bubanoreka LHOK
) YCTPOUCTBO 00PaOOTKH TaHHBIX https://m.edsoo.ru/7f41646e
bu6anoreka IIOK
12 Hporpammbi u nanHELe 4 https://m.edsoo.ru/7f41646e
bubnuoreka [IOK
1.3 Kommbroeprsie ceti 2 https://m.edsoo.ru/7f41646e
Uroro no pazneny 8

Paszpnen 2. Teoperuueckue 0oCHOBbI HHGOPMATHKH

71 Nudopmanus u unpopmamoHHbie ) bubanoreka [JOK
' MIPOIIECCHI https://m.edsoo.ru/7t41646¢e
bub6anorexa IIOK
2.2 lpencrasnenne unpopmanun ? https://m.edsoo.ru/7t41646¢e
Hroro no pasgeny 11
Pa3znen 3. UndopManmoHHbIE TEXHOJIOTHHI
bu6nmuoreka LIOK
3.1 TexcroBie HOKyMeHTEI 6 I https://m.edsoo.ru/7f41646e
bu6mmoreka IIOK
3.2 Komnerorepnas rpaduka 4 https://m.edsoo.ru/7f41646¢e




bu6mmoreka [IOK

3.3 My THMEMHHEIC PE3eHTAIIHH 3 https://m.edsoo.ru/7f41646e
Hroro no pazneny 13
Pe3epBHOE Bpemst 2

OBILEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME 34




8 KJIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposwbie)
Ne n/n NPOrpamMMbl Bcero Koutpoabhbie — Ipakruyeckue o0pa3oBaTte/ibHbIE
pecypcsl
Pa3znea 1. Teopernyeckue 0CHOBbI HH()OPMATHKH
bubnuoreka [IOK
L1 CHCTEMBI CHHCICHILA 6 https://m.edsoo.ru/7f418516
12 DJIEMEHTBI MaTEMAaTHYECKOU 6 bu6mmoreka IIOK
) JIOTUKHU https://m.edsoo.ru/7f418516
Hroro no pazneny 12
Pa3znen 2. AnropuTmMsbl M IPOrPaMMHPOBaHHE
21 HcnonauTenu u anropuTmsl. 10 bubamnoreka [JOK
' AJropuTMHYECKHE KOHCTPYKIIMH https://m.edsoo.ru/7f418516
2.2 S3BIK TpOrpaMMHUpPOBAHUS 9 bubmorexa TIOK
' porpavvup https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
23 AHAIH3 A/TOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazneny 21
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




9 KJIACC

KosnvecTBO yacon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3aeoB U TeM Kontposbnbie  [pakTaueckue (uu¢posbIe)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. llndpoBassi rpaMOTHOCTH
LI crporerm Gosomacrore. ; butmorexa LIOK
' P : hitps://m.edsoo.ru/7f41a7d0
MOBEICHMS B HEH
12 Pa6ora B nndopmanmonaom 3 bubanoreka LHOK
' MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Uroro no pazaeny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHGOPMATHKH
71 MopenupoBaHue Kak METOJT 3 1 bubanoreka [HOK
) MO3HaHUA https://m.edsoo.ru/7f41a7d0
Uroro no pazgeny 8
Pa3znen 3. AnropuTmMbl M IPOrpaMMHUPOBaHHE
31 Pa3paboTtka anropuTmMoB u 6 1 bubanoreka [JOK
' IporpaMm https://m.edsoo.ru/7f41a7d0
bu6mmoreka IIOK
3.2 Yupasienue 2 https://m.edsoo.ru/7f41a7d0
Wroro no pazneny 8
Paznea 4. UndopmMannoHHbIE TEXHOJIOTHH
4.1 DNeKTPOHHBIE TaOIUIIbI 10 Bubmmorexa [TOK

https://m.edsoo.ru/7f41a7d0




49 NudopManimoHHbIE TEXHOJIOTHH B 1 bubnuoreka [IOK
) COBpPEMEHHOM OOIIIeCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

7 KIIACC
N KounvecTBo 4acos Jlata DJIeKTPOHHBbIE HU(PPOBbIE
A Tema ypoka Kontpoabnbie IIpakTuueckue 00pazoBaTebHbIe
n/n Bceero H3yYeHMsl
padoThI padoThI pecypcnl
Kommerorep —
YHUBEPCAITBLHOE
1 BEIT‘IP;‘;JI?;GOHBI;%COT&O ee 1 bubmorexa TIOK
yetp P = https://m.edsoo.ru/8a1521d2
o nporpamme. TexHuka
0€30MacHOCTH U MpaBuiia
paboThI Ha KOMITBIOTEPE
, | Hemmnewcompeeme | BiGores 10K
JICHITIH P https://m.edsoo.ru/8al523ee
KOMITBIOTEPOB
[IporpammuoOe
3 ngﬁig: I/Iae [IpaBoBas 1 bubmmorexa OK
pa. 1p https://m.edsoo.ru/8al152826
OXpaHa Mporpamm u
JTAaHHBIX
¢ Ocnommmae onepauc | ubmorera LIOK
o parl https://m.edsoo.ru/8al52a74
(haiinaMu U nmankamu
;| e e B orsa 10K
https://m.edsoo.ru/8al52cfe
MPOrpaMM-apXHUBaTOPOB
KommsroTepHbie BUPYCHI U Bubsmorexa LIOK
6 AHTUBUPYCHBIE 1

IIPOrpaMMBbl

https://m.edsoo.ru/8al52f74




KOMHLIOTepHLIe CCTH.

7 [Touck mabOpMaIU B bubmorexa TIOK
https://m.edsoo.ru/8al153244
cetu MIHTEpHET
CepBuCHl UHTEPHET-
koMMmyHHKanuii. CeTeBoi
8 BTHKCZ. CTp;I.TeFI/II/I bubmmorexa [IOK
https://m.edsoo.ru/8a153460
0e301IacHOTO MOBEICHUS B
HNutepnere
bu6anoreka IIOK
? Mudopmarst i nambic https://m.edsoo.ru/8al61966
10 Nudopmanmonneie bubanoreka LHOK
MPOLIECCHI https://m.edsoo.ru/8al6le2a
Pa3nooOpaswue sI36IKOB U
1 an¢aBUTOB. bubnuoreka [IOK
EcrecTBeHHbIE U https://m.edsoo.ru/8al61fec
(hopmanbHBIC SI3BIKU
BOMYHBIN BHT.
12 ﬁp206pa30§;1;11); T000T0 bubmorexa TIOK
https://m.edsoo.ru/8al62186
andaBuTa K JBOUYHOMY
13 | xommerepe e rasores BuSmtorerca LIOK
https://m.edsoo.ru/8al162316
B JIBOMYHOM asihaBUTE
14 | mnopwamn o oxopoce Bumiorexa LIOK
https://m.edsoo.ru/8a16249¢
nepeiayu TaHHbBIX
Konuposanue TeKCTOB. Bubmuotexa LIOK
15 PaBHOMEpHBIE U

HCPaBHOMEPHBIC KOAbI

https://m.edsoo.ru/8al162510




JlexonupoBaHue
COOOIIEHUM.

16 NupopmanroHHbIi 00bEM
TEeKCTa

nupposoe

17 Epe%:)[ETaBneHHe bubmmorexa TIOK

https://m.edsoo.ru/8a162848
HEMPEPhIBHBIX JaHHBIX
Koauposanue 1sera.
Ornenka

18 MH(OPMALIMOHHOTO bubanoreka LHOK
o0BEMa rpadudecKux https://m.edsoo.ru/8a1629ec
JTAHHBIX JIJIs1 PACTPOBOTO
M300pakeHUs

19 KonupoBanue 3Byka bubmmorexa [JOK

https://m.edsoo.ru/8a162b72
PesepBHbIil ypok

20 «KontponbHas paboTa 1o bubamnoreka [JOK
teme "lIpeacrabneHue https://m.edsoo.ru/8a162d02
uHdopmauu'y
TexcToBbIE TOKYMEHTHI,

71 HUX BBOJ U bu6mmoreka [IOK
pElaKTUPOBAHUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM IIPOLIECCOPE

2 dopmaTupoBaHue bu6mmorexa [IOK
TEKCTOBBIX JOKYMEHTOB https://m.edsoo.ru/8al62fe6

73 [TapameTpsl cTpaHULIBL. bubanoreka [HOK
Crucku 1 Ta0InIbI https://m.edsoo.ru/8al632d4
BcraBka HETEKCTOBBIX Bubmuotexa LIOK

24 00BEKTOB B TEKCTOBBIC

JOKYMCHTBI

https://m.edsoo.ru/8al632d4




I/IHTCJ'IJ'ICKTyaJ'ILHLIe
BO3MO>XHOCTH

25 COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB
O00011IEHE U
26 cUCTEMATH3aIM 3HAHUN bu6anoreka IIOK
o TeMe « TeKCTOBBIE https://m.edsoo.ru/8al635¢c2
JIOKYMEHTBI»
27 I'paduueckuii penakTop. bubanoreka LHOK
PactpoBble pucyHkH https://m.edsoo.ru/8a163874
’3 I?;Ziiiizmlmﬂ bubanoreka [JOK
https://m.edsoo.ru/8a1639d2
rpaguyecKkux 0ObEKTOB
bu6anoreka IIOK
29 BexTopras rpaguia https://m.edsoo.ru/8al63b30
O6006menue n
cucTeMaTHu3anus 3HaHUI
30 o teMme «KomrmbrorepHas bubamnoreka [JOK
rpadukay. [IpoBepounas https://m.edsoo.ru/8a16404e
pabota / Becepoccuiickas
MpoBEpOYHas paboTa
Pe3epBHbIi ypoOK.
HUE U
31 f:)fc(;?:/[l;pl:aunﬂ 3HAHUN / bubmaorexa LOK
. https://m.edsoo.ru/8a164828
Bceepoccuiickas
MpoBepoyHas pabora
Honrotoska . bubmuoreka [IOK
32 MYJIbTUMEIUNHBIX

MpEe3eHTAlN I

https://m.edsoo.ru/8al642c4




JloGaBieHre Ha caamI
ayAMOBU3YyaTbHBIX
JIAaHHBIX, aHUMAaIUH U
TUTIEPCCHIIIOK

33

O00011IEHE U
cucTeMaTHu3aus 3HaHUI
34 10 TeMe
«MynpTUMeEIUHbIE
MIPE3CHTAIUNY

bu6mmoreka [IOK
https://m.edsoo.ru/8al164472

bu6anoreka IIOK
https://m.edsoo.ru/8al 64652

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34




8 KVIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThbI padoThI pecypcsl
|| nowmmormee emeen i Bummotera LIOK
https://m.edsoo.ru/8a1649¢0

CUMCJICHUS

’ PazBepuyTas popma 1 bubanoreka [JOK
3alyCcH Yucia https://m.edsoo.ru/8al64ba2
JIBomuHas cucteMa
CHHUCIICHHA. bubnuoreka [IOK

3 Apudmeriieckie . I https://m.edsoo.ru/8al164d96
omepaiyu B JBOUYHOM
CHCTEME CUHCIICHUS

4 BoceMepuunas cucrema 1 bubamnoreka [JOK
CUMCJICHUS https://m.edsoo.ru/8a165296

5 [llecTHanmarepuyHas 1 bu6anoreka IIOK
CUCTEMa CUUCJICHUS https://m.edsoo.ru/8a16549¢
O0o001menue n

6 CHCTEeMaTH3aI1s 3HAaHUN 1 bu6mmoreka [IOK
1o Teme «CHCTEMBI https://m.edsoo.ru/8al6564c
CUHCJICHUS

7 Jlornueckue | bu6nmmoreka LIOK
BBICKA3bIBaHUS https://m.edsoo.ru/8al657fa

3 Jlornueckue onepauuu 1 bubanoreka [HOK

«H», KUIN», «KHE»

https://m.edsoo.ru/8al65b56




OnpeneneHI/Ie HNCTHNHHOCTH

AJITOPUTMOB C

9 COCTABHOLO bu6mmoreka [IOK
https://m.edsoo.ru/8al65¢t0
BBICKA3BIBaHHS
10 Tabauipl HCTUHHOCTH
11 Jlorndeckue 3JeMeHTHI bubnmorexa HOK
https://m.edsoo.ru/8al65e94
KontposapHnas padora 1o
12 TEME I:(BJ'IGMGHI’)FBI bubmorexa ITOK
. https://m.edsoo.ru/8al78c38
MaTEMaTHYECKOM JIOTHKH
13 ITonsiTue anropurMma. bubanoreka [JOK
HcronHuTenn alropurMoB https://m.edsoo.ru/8a17949¢
BOMCTBA aJrOpUTMA.
14 gngcg&j jgmifn : bubmmorexa ITOK
https://m.edsoo.ru/8al 79606
ajaropuTMa
AnroputMuueckas
15 KOHCTPYKIIHS
«cnepoBanuey. JINHEeMHBIN
AITOPUTM
AnroputMuuecKas
16 KOHCTPYKIIHS
«BETBJICHUEY: MOJTHAS U
HenoJiHas (OpMBbI
| Amopmmancres uGmorexa LIOK
https://m.edsoo.ru/8al17998a
«TIOBTOPEHUEY
18 dopMasIbHOE UCITOITHEHUE bubanoreka [HOK
anropuTrma https://m.edsoo.ru/8al79aac
19 Pa3paboTka HecIOKHBIX bu6muorexa [IOK

https://m.edsoo.ru/8al79¢lc




20

UCTIOJIh30BAHUEM ITUKJIOB
JUTS yTIpaBJICHUS
dbopmanbHBIMU
UCTIOTHUTEISIMHA

Pa3paboTka HECIOKHBIX
aJITOPUTMOB C
HCIOJIb30BAHUEM IIUKJIOB
W BETBJIEHUH JUIA
yIpaBiIeHUs
dbopMaTbHBIMU
HCTIOJTHUTEIISIMH

bubnuoreka [IOK
https://m.edsoo.ru/8al79¢elc

21

22

23

24

25

Breimonnenue AJITOpUTMOB

O0001IEeHNE U
CHUCTEMAaTU3alus 3HaHUHU
o teMme «McnogHuTeau u
aJITOPUTMBI.
AnroputMHuuYecKue
KOHCTPYKIIAWN

SI3BIK MpOrpaMMHUpOBaHUS.

Cucrema
IpPOrpaMMHUpPOBAHUS
[Tepemennsle. Onieparop
NpUCBauBaHUs
[TporpammupoBanue
JMHEHHBIX aJITOPUTMOB

bu6anoreka IIOK
https://m.edsoo.ru/8al7a06a

bu6mmoreka [IOK
https://m.edsoo.ru/8al7al8c

26

Pa3paboTtka nporpamwm,
COJIepIKAIIUX ONepaTop
BETBJICHUS




27
28
29

Junanorosas oTiaaka
porpamm
[{uki ¢ ycnoBuem

[{ukn ¢ mepeMeHHOU

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

30

31

O6paboTka CUMBOJIBHBIX
JTAHHBIX

O0001IEeHNE U
cUCTEMaTU3allus 3HaHUH!
o Teme «S3bIk
IPOTrpaMMHUPOBAHUS
[TpoBepounas padora /
Bceepocculickas
poBepouHas padboTa

bu6anoreka IIOK
https://m.edsoo.ru/8al7ad6c

bubnuoreka [IOK
https://m.edsoo.ru/8al7ae8e

32

33

34

Pe3epBHBbIi1 ypOK.
O60061eHne u

CUCTEMAaTU3allus 3HAaHUHU 1

YMEHUH 110 KypCy
uH(popmaTuku 8 kiacca /
Bcepocculickas
npoBepouHas pabora

AHanu3 alIropuTMoB.

OnpeneneHne BO3MOKHBIX

pE3yJIbTaToOB PabOTHI
aJrOpUTMA TIPH 3aJaHHOM
MHO’KECTBE BXOJIHBIX
JTAHHBIX

AHanu3 anropuTMoB.

Onpez[eneHHe BO3MOJXHBIX

BXOAHBIX JAHHBIX,

bu6anoreka IIOK
https://m.edsoo.ru/8al7b456

bu6nuoreka LIOK
https://m.edsoo.ru/8al7afa6




MPUBOAAIINX K TAHHOMY
pe3yabTaTy

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34



9 KJIACC

KoauuecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypchl
I'moGanbHast ceThb
1 Hntepner. IP-agpeca 1 bubmmorexa ITOK
pHET. Tr-alp https://m.edsoo.ru/8al7b578
y3710B. bosbime qaHHbIe
’ Nudopmanmonnas 1 bubanoreka [JOK
0e30ITaCHOCTD https://m.edsoo.ru/8al7b690
Vuet moHsaTus 00
MH(OPMALIMOHHOM
3 ngoglj;iolfgfd:Jf;CHHX 1 bubmmorexa HOK
> https://m.edsoo.ru/8al7b7bc
UH(OPMAIIMOHHBIX
00BEKTOB B BUJE BEO-
CTpaHUIL
4 Bunel neareiprHOCTH B 1 bu6mmoreka [IOK
cetu HTEpHET https://m.edsoo.ru/8al7b8e8
O0auHbIe TEXHOJIOTHUH.
5 Hcnonw3oBaHue OHIalH- 1 bu6mmoreka IIOK
oduca ams pa3paboTKU https://m.edsoo.ru/8al7bale
JIOKYMEHTOB
O0o001Ienue u
cucTeMaTHu3allus 3HaHuH!
o remaM «I moOanbHas Butmiorexa [[OK
6 cetb HTEpHET 1 1

cTpaTteruu 6€30MacHOro
IIOBEJICHUS B HEW»,
«Pabora B

https://m.edsoo.ru/8al7bb36




nH(pOopMaIMOHHOM
MIPOCTPAHCTBE»

Monenu u
MOJIETTUPOBAHUE.
Knaccudukamnum moaenei

TaOnuuuble MOAETH

bu6anoreka IIOK
https://m.edsoo.ru/8al 7be06

bu6mmoreka [IOK
https://m.edsoo.ru/8al7c04a

Pa3pabotka
OJTHOTAOIMYHOU 0a3bl
naHueIx. CocTaBiieHHE
3ampocoB K 0a3e JaHHBIX

10

11

12

['pa¢. BecoBas matpuia
rpada. JlnuHa myTa
MEX/Ty BEPIIUHAMU
rpada. Berancienue
KOJIMYECTBA ITyTEH B
HAIPaBJICHHOM
alMKJIAIecKoM rpade
Hepeo. Ilepebop
BapUAHTOB C MTOMOIILIO
JepeBa
Maremarnueckoe
MOJICTTUPOBAHUE

bu6nmuoreka [IOK
https://m.edsoo.ru/8al7c392

13

14

OTanel KOMITIBIOTCPHOTO
MOJACIINPOBAHUA

O6006menune u
cUCTeMaTH3alus 3HaHUH.
KonTponbHas padora no
teme «MoaenupoBaHue
KaK METOJ] TO3HAHUSI»

bu6mmoreka IIOK
https://m.edsoo.ru/8al7c4aa

bu6anoreka IJOK
https://m.edsoo.ru/8al17c9c8




Pa3Ouenue 3amaun Ha
noa3agaun. CocTaBieHUE
aJITOPUTMOB U IIPOrpamMm

bu6mmoreka [IOK

15 ¢ HCHOHLSP BAHHICEM https://m.edsoo.ru/8al7cb12
BETBIICHUM, [TUKJIOB U
BCIIOMOTaTEIbHBIX
aJITOPUTMOB
16 OnHOMepHBIE MaCCUBBI bubmmorexa [TOK
https://m.edsoo.ru/8al7cc3e
17 THUIoBBIE ANTOPUTMBI bubanoreka LHOK
00pabOTKN MacCHBOB https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa
19 O6paboTka moToka but6mmoreka [IOK
JTAaHHBIX https://m.edsoo.ru/8al7d01c
O600menue n
o | e B 10K
https://m.edsoo.ru/8al7dlca
teme «Pa3paboTka
AJITOPUTMOB U TIPOTPaMM»
71 VYnpasnenue. Cursai. bu6mmoreka [IOK
OO6partHas CBS3b https://m.edsoo.ru/8al17d4d6
2 Pob6oTtuzupoBaHHbie bubanoreka [HOK
CUCTEMBI https://m.edsoo.ru/8al17d602
| Joeoms nm BuGmores 10K
. https://m.edsoo.ru/8al17d710
ANEKTPOHHOU TaOJIHIIBI
4 PenaktupoBanue u bu6mmorexa [IOK

dbopmaTupoBaHue TaOJINIL

https://m.edsoo.ru/8al7d832




Bcerpoennbie pyHKIMu
JUISI TIOUCKA MAaKCUMYyMa,

bu6anorexa IIOK

25 MHHHMMYMa, CYMMBI 1 https://m.edsoo.ru/8al17d990
CpEeIHETO
apupMETHIECKOTrO
THPOBKA H
26 gl?lﬁmg;)uﬂz MAaHHBIX B Bubmaorexa [IOK
https://m.edsoo.ru/8al7db70
BBIJICJICHHOM JIHalla30He
ITocTpoenue guarpaMm u
27 rp(:(:bgl(z(e):B BeaieiTI;?)HHHX bubmmorexa [OK
https://m.edsoo.ru/8al7e08e
Tadnuax
o | Cmocmas, uGmorexa LIOK
https://m.edsoo.ru/8al7e2b4
CMeIIaHHas aJipecarus
29 Y CnOBHBIE BEIYMCIICHUS B bubnuoreka [IOK
AJIIEKTPOHHBIX TaOJIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka 60IBITNX bubnuoreka [IOK
HaOOPOB JaHHBIX https://m.edsoo.ru/8al7e87c
31 EZIELZ;EEgzaHHe B bubmmorexa [TOK
https://m.edsoo.ru/8al7eaca
AJIIEKTPOHHBIX TaOJIHIIaX
O0o001IeHe u
32 cUCTeEMaTH3ausa 3HaHUN bu6nmmoreka LIOK
10 TeMe «DIEKTPOHHBIE https://m.edsoo.ru/8al7ec3c
TaOIULIBI»
Posnb uHpOpMaAIIOHHBIX
33 TEXHOJIOTMI B Pa3BUTHHU bubanoreka [HOK

HYKOHOMHKHU MUPa,
CTpPaHbl, pErMoHa

https://m.edsoo.ru/8al7ed54




Pe3epBHbIii ypOK.
O0001IeHue 1

34
CUCTEMAaTHU3alH.
HToroBoe moBTOpeHuE
OBILIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

34

bu6mmoreka [IOK
https://m.edsoo.ru/8al7eebc




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

7 KJIIACC

Kon

1

1.1

NpoBepsieMOro
pe3yJabTaTa

IIpoBepsieMmble npeaMeTHbIE Pe3yabTATHI OCBOEHUSI
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'Q
o0mero oopazoBanus

ITo Teme «I{udpoBas rpaMOTHOCTH)»

[losicHATP Ha mTpHUMeEpax CMBICI MOHATHH «UHPOpMALU»,
«MH(QOPMAIIMOHHBIN MpoIecey, «00paboTka HHPOpPMALUN,
«XpaHeHHe UHpopMauny, «epeaadya HpopMaum

1.2

[IpuBOIUTE TpPUMEPBI COBPEMEHHBIX YCTPOMCTB XPAaHEHUS H
nepeaauyd WHGOpPMAIMM, CpPaBHUBATh WX KOJIMYECTBEHHBIE
XapaKTEPUCTUKHU

1.3

[Tony4ath ¥ MCTOAB30BaTh UH(POPMAIIMIO O XAPAKTEPUCTHKAX
IIEPCOHAIIBHOIO KOMIIBIOTEpPA M €r0 OCHOBHBIX 3JIEMEHTaX
(mporeccop, oneparuBHas MamsTh, JOJTOBPEMEHHAs MaMSATh,
YCTpOICTBa BBO/IAa-BBIBOJA)

1.4

L.5

COOTHOCHUTD XapaKTCPUCTUKKU KOMIIBIOTCpa C 3adadaMu,
peuiacMbIMHU C €TI0 ITIOMOIIBIO

OpueHTUpPOBAThCS B HEPAPXUYECKOW CTPYKType (aiioBoi
CUCTEMBI (3amuchiBaTh MOJHOE UMs (aiina (kaTtanora), myTh K
¢aiiny (karamory) 1o HUMEIOIIeMycs ONMHUCaHUIO (halIoBOU
CTPYKTYpPbl HEKOTOPOT0 HHPOPMAIIMOHHOTO HOCUTEJIS)

1.6

1.7

1.8
1.9

PaGorats ¢ (aiinoBoil cucTeMol MepcoOHaIbHOIO KOMIIbIOTEpa
C WCHoJb30BaHMEM Tpaduueckoro uHTepdeiica: co3maBarhb
(komMpoBaTh, TepeMeNIaTh, NEPEUMEHOBBIBATh, YAAIATH H
apXuBUpOBaTh  (aillel W KAaTalOTW,  HMCIOJb30BATh
aHTUBHMPYCHYIO POTPamMMy)

Uckarp wunpopmanuo B HMHTepHere (B TOM 4YHCIE TIO
KJIIOYEBBIM  CJIOBaM, 1O  HM300paXeHHI0), KPUTUYECKU
OTHOCUTBCA K HalWJIeHHON uH(pOpMalUU, OCO3HABATh
OMACHOCTh JUIsl JIMYHOCTH U OOIIecTBa pachpOCTpaHEHUs
BPEIOHOCHON MH(pOPMAIIMH, B TOM YHCIIE SKCTPEMHUCTCKOTO U
TEPPOPUCTUYECKOIO XapaKTepa

[ToHnMaTh CTpYKTYpy aipecoB BEO-peCypcoB

Hcenonws3oBath COBPEMEHHBIE CEPBHUCHI UHTEPHET-
KOMMYHUKaIUN

1.10

CoOnronarts TpeboBaHUs Oe3omacHoOM AKCIUTyaTaIllun
TEXHUYECKAX CpelCcTB WH(OPMAIIMOHHBIX 5
KOMMYHHMKAITMOHHBIX TEXHOJIOTH, COOJIFOIaTh CETEBOM 3THUKET,




1.11

2.1

2.2

2.3

6a30BbIe HOPMbI HH(POPMALIMOHHOHN 3TUKH U TIPpaBa Mpu padboTe
C NPUJIOKEHUSMU Ha JIOOBIX ycTpoicTBax M B MHTepHeTe,
BBIOMpPATh O€30I1aCHBIE CTPATETUH MOBEJICHHS B CETH

HpI/IMeHHTB MCTO/bI HpO(l)I/IJ'IaKTI/IKI/I HCTaTUBHOI'O BJIMAHUA
CpcacTB I/IH(bOpMaI_II/IOHHLIX u KOMMYHUKaAIIMOHHBIX
TEXHOJIOTUM Ha 3A0POBLC IIOJIB30BATCIIA

IIo Teme <<T60peTI/I‘{eCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

KoaupoBath W JeKoIupoBaTh COOOMICHHS 10 3aJaHHBIM
MpaBWiIaM,  JE€MOHCTPUPOBATh  MOHWMAaHHWE  OCHOBHBIX
NPUHITUIIOB KOJUPOBAHUS WH(GOPMAIMK PA3IUIHON TPHUPOIBI
(TexcToBOM, TpaduUecKoi, ayIHo-)

CpaBHUBATh JIMHBI COOOIICHUH, 3aMMCAHHBIX B Pa3IMYHBIX
andaBuTax, OTIepUPOBATH CAMHHUIIAMH U3MEpEHUS
UH(POPMAIIMOHHOTO 00BhEMA U CKOPOCTHU TIepeauu TaHHBIX

OreHuBaTh U CPaBHUBATH pa3Mepbl TEKCTOBBIX, TpapUUECKUX,
3BYKOBBIX (pailyioB U BuaeodailioB

[To Teme «MuboOpMaMOHHBIE TEXHOIOTHI

3.1

[IpencraBnsaiTh pe3ynbTaTbl CBOEU JEATEIBHOCTA B BHUIE
CTPYKTYPUPOBAHHBIX  WJUIIOCTPUPOBAHHBIX  JIOKYMEHTOB,
MYJbTUMEIUNHBIX MTPE3EHTALINI

8 KUIACC

Kon

NMpoBepsieMOro
pe3yJabTaTa

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS
OCHOBHOMH 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0
o01rero oopazoBanus

1

ITo reme «TeopeTnueckue OCHOBbI HHPOPMATUKI»

1.1

1.2

1.3

IlosicHATe, Ha npuMepax pasiindvud MEXKAY MOZMIUOHHBIMHU H
HCIIO3UIIMOHHBIMHY CUCTEMAaMM CUUCIICHUA

3anuceiBaTh M cpaBHUBaATh lenble yucina oT 0 mo 1024 B
pa3IUYHBIX  TMO3UMLUMOHHBIX  CHCTEMax  CyuciIeHus  (c
OCHOBaHusAMH 2, 8§, 16), BBIIONHATHL apudMeTUYECKUE
olepanuu HaJl HUMHU

PaCKpI:IBaTI) CMBICJ MOHSTHM «BBICKA3BbIBAHUC), «JIOI'MYCCKas1
orncpanusy, «JIOri4€CKOC BbIPAKCHHUC)

1.4

3anuCchIBaTh JOTMYECKHE BBIPAXKCHUA C HCIIOJIB30BAHUCM
JAU3BIOHKIIMHA, KOHBIOHKIIMW W OTpULAHHA, OIPCACIIATH
HCTHHHOCTb JIOTHYECKUX BBIpa)KGHPIfI, €CJIn HN3BECTHBI
S3HAYCHUA HUCTUHHOCTH BXOJANMX B HETO TIICPCMCHHLIX,
CTPOUTDH Ta6.]'II/II_IBI HUCTHUHHOCTH IJIA JIOTHYCCKHX BLIpa)KeHI/Iﬁ

ITo Teme «ANrOpPUTMBI M IPOTPAMMUPOBAHUE




2.1

2.2

PackpbIBaTh CMBICH NOHATHI «UCHOJHUTENBY, «AJITOPUTM»,
«IporpamMmay, IOHUMas pa3HUILy MEXIY YIOTPEOICHUEM ITUX
TEPMHHOB B OOBIJICHHOM peun U B UHHOPMATHUKE

OmnuceiBaTh  aTOPUTM  pEUICHUSA 3aJa4d  Pa3IMYHBIMU
croco0amMu, B TOM YHCJIE B BHIC OJIOK-CXEMBI

2.3

CocTaBisiTh, BBIINOJHATH BPYUYHYHD M Ha KOMIIBIOTEpE
HECJIOKHBIE QJITOPUTMBI C HCIOJIB30BAHUEM BETBICHUM U
LAKJIOB JUISl yIPABJICHUS UCIIOTHUTEISIMU
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2.5

Hcnonp30BaTh KOHCTAHTHI U MNEPECMCHHBIC PA3JIMYHBIX THIIOB
(‘H/ICJ'IOBBIX, JJOT'HYCCKHX, CI/IMBOJ'IBHBIX), d TaKXXC COACPpIKAIIUC
HX BBIPAXCHUS, UCIIOJIB30BATh OIICPATOP IIPHUCBAMBAHUA

Hcnonb3oBaTh mpu  pa3paboTKe MporpamMm JIOTHYECKHE
3HAYEHMUS, OTIEPALIMU U BBIPAXKEHUS C HUMHU

2.6

AHaJII/IBI/IpOBaTB MNpCIAJIOKCHHBIC AJITOPUTMBI, B TOM YHCIIC
OIIPpCACIIATh, KAKHC PpE3yJIbTaTbl BO3MOJKHLI IIpHU 3aJaHHOM
MHOXECTBC UCXOOHBIX 3HAUCHHUH

2.7

9 KUIIACCA

Co3naBaTh U OTJIaXHUBATh MPOrPAaMMbI Ha OJHOM W3 S3BIKOB
nporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[xonbubld  AnropuTMudeckuii  SI3bIK),  peanusyroiue
HECJIOKHBIE aJITOPUTMBI 0OpaOOTKM YHCIOBBIX JAHHBIX C
UCIIOJIb30BAHUEM IIMKJIOB U BETBJICHWI, B TOM YHCIIE
peaTu3yIomue TPOBEPKY AETUMOCTH OJHOTO IIEJIOTO Yuciia Ha
Ipyroe, MPOBEPKY HATypaJlbHOTO 4YHCIAa Ha MPOCTOTY,
BBIJIETICHUS TP M3 HATYPATBHOTO YHCIIA

Kon
NMpoBepPsIeMOro
pe3yjbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOCHUS
OCHOBHOMH 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0
o01rero oopazoBanus

1

ITo Teme «IludpoBas rpaMOTHOCTH

1.1

1.2

Hcmonb30BaTh COBPEMEHHBIC MHTEPHET-CEPBUCHI (B TOM YHCIIC
KOMMYHUKAIIMOHHBIE ~ CEPBUCHI, OOJAYHBIE  XPaHHWIUIIA
JaHHBIX, OHJIAWH-TIPOTPaMMBI (TEKCTOBBIE M Tpaduueckue
PEAAaKTOPHI, Cpelnbl pa3pabOTKH) B yU4eOHOW U TOBCETHEBHOM
JIeSITENIbHOCTH

[IpuBoaUTH TpPUMEPHI UCTOIB30BAHUSA T'€OMH(POPMAIIHOHHBIX
CEpBUCOB, CEpBUCOB rOCyIapCTBEHHBIX YCIyT,
oOpa3oBaTeNbHBIX CcepBUCOB MHTepHeTa B y4eOHOW W
TIOBCETHEBHOM JICATEIHHOCTH

1.3

Hcnonp3oBaTh PA3IINYHBIC CPEACTBA 3AIIUTEI OT BPpECIOHOCHOT'O
nporpaMMHOI0 06CCH6‘-IGHI/I$I, 3alvIIaTb TCPCOHAIBHYIO




MHPOPMAIMIO OT HECAHKIMOHUPOBAHHOTO JOCTyNa U €ro
MOCJIEACTBUM (pa3riialieHus, MOAMEHBI, YTpaThl JAHHBIX) C
y4éTOM  OCHOBHBIX  TEXHOJIOTMYECKHX M  COIMAJIbHO-
TICUXOJIOTUYECKUX AaCIEKTOB HCIONB30BaHUS ceT WHTepHeT
(cereBas aHOHUMHOCTb, UU(POBON ciel, ayTEeHTUYHOCTb
CyOBEKTOB U PECYPCOB, OMACHOCTH BPEJAOHOCHOTO KOJ1a)

1.4

2.1

2.2

3.1

3.2

PacriozHaBaTh MOMBITKY U MPEAYIIPEKIATH BOBICUCHHE CeOs U
OKpY)KalOIUX B JIECTPYKTUBHBIC M KPUMHUHAIBHBIC (OPMBI
CETEeBOM aKTUBHOCTH (B TOM YHCIIe KHOSpOYITUHT, (DUIITHHT)

IIo Teme <<T60peTI/I‘{eCKI/Ie OCHOBBI I/IH(l)OpMaTI/IKI/I»

PaCKpBIBaTB CMBICT MOHSTHU «MOACIIb», «MOACIUPOBAHUCH,
OmnpeaAcIsiTb BUbI MOﬂGHGﬁ, OLICHUBATh aACKBAaTHOCTh MOACIIN
MOICIINPYEMOMY 06T>CKTy " OCJIsIM MOACIIMPOBAHUSA

Hcnonb3oBaTh rpadbl U AepeBbs A MOJECIUPOBAHUS CHCTEM
CETEBOM M MEPAPXUUECKON CTPYKTYpPbl, HAXOAUTh KpaT4yalIlnui
yTh B Tpade

ITo Teme «ANrOPUTMBI M IPOTPAMMUPOBAHUEN

Pa30uBaTh 3ajaunM Ha MOJ3aJa4M, COCTaBJIAThb, BBINOJIHATH
BPYYHYI0O M Ha KOMIIBIOTEPE HECIIOKHBIE AITOPUTMBI C
WCIIOJIb30BAHUEM BETBIICHHMM, LHMKJIOB WM BCIOMOTATEIbHBIX
AJITOPUTMOB JJIs YIIPABJICHUs UCIIOJHUTEIISAMU

CocTaBisATh M OTJIAXUBAaTh NPOrPaMMBI, PpEATU3YIOLINE
TUIIOBBIE AJITOPUTMBI o0paboTku YHUCIIOBBIX
NIOCJIEI0BATEIBHOCTEN MIIM OJHOMEPHBIX YMCIIOBBIX MAaCCHBOB
(MOMCK MaKCUMYMOB, MUHUMYMOB, CyMMbl WJIH KOJHYECTBa
JIEMEHTOB C 33JjaHHBIMU CBOMCTBAaMH) HAa OJAHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
HIkoabHBIA ATTOPUTMHYECKHH S3bIK)

[To reme «MHbOpMALIMOHHBIE TEXHOJIOTUNY

4.1

4.2

4.3

Br16upath crocod mpeacTaBiaeHus TaHHBIX B COOTBETCTBUU C
MOCTABIIEHHOW  3amauedt  (TaOnuibl, CXeMbl, TpaduKw,
IUarpaMMbl)  C  HCIOJB30BAaHHEM  COOTBETCTBYIOIIUX
MPOrpaMMHBIX CPEeICTB 00paOOTKH JaHHBIX

Hcnons30BaTh ANEKTPOHHBIE TaOMUIBI s 00paboTKw,
aHaM3a W BU3yaJM3alliy YHCIOBBIX JaHHBIX, B TOM YHUCIE C
BBIJICJICHUEM JHana3oHa TaOJMWIbl W YNOpPSI0YHUBAHHEM
(COpTHUPOBKOI) €ro 3JIEMEHTOB

Co3naBaTh U IPUMEHSATH B 3JEKTPOHHBIX TaOIUIax (GpopmyIibt
TUTSE pacuéToB c UCTIOIh30BAHUEM BCTPOCHHBIX
apupmMernueckux (QyHKIUH (CyMMHpOBaHHE H  TOACUET
3HAYCHM, OTBEUAIONINX 3aJaHHOMY YCJOBHIO, CpelIHee
apu(MeTn4ecKoe, MOUCK MaKCUMaJIbHOTO M MHUHUMAJIBHOTO
3HAYCHMS), AOCOJNIIOTHOW, OTHOCHTEIBbHOW, CMEIIaHHOM
ajpecanuu




4.4

Hcrnonb30BaTh ANIEKTPOHHBIC TAOJNHIBI JUISI  YHUCICHHOTO
MOJICTTUPOBAHMSI B MPOCTHIX 33Ja4aX U3 Pa3HBIX MPEAMETHBIX
oOnacrei




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUA

1

[{udpoBas rpaMOTHOCTH

1.1

1.2

Kommbrorep —  yHUBEpCasbHOE  BBIYMCIMTEIBHOE  YCTPOMCTBO,
paboTtaromiee 1Mo mnporpaMMe. TuIbl KOMIBIOTEPOB: IE€PCOHAJIbHBIE
KOMIIBIOTEPBI,  BCTPOCHHBIE  KOMIIBIOTEPBHI,  CYNEPKOMIBIOTEPSI.

MoOunbHbIe yeTpoiicTBa. TexHnka 6€30MacHOCTH U MpaBuiia paboThl Ha
KOMIThIOTEpE

OCHOBHBIE KOMIIOHEHTBI KOMITbIOTEpa M WX HazHadyeHue. [Ipomeccop.
OnepatuBHAs U AOJITOBPEMEHHAS MaMsTh. Y CTPOMCTBA BBOAA U BBIBOJIA.
CeHCOpHBINT  BBOJ, JAaT4YUKH MOOHWIBHBIX YCTPOKMCTB, CpeICTBa
OMOMETpUUECKON ayTeHTHU(UKAITUU

1.3

1.4

Uctopusi pa3BuTus KOMIBIOTEPOB U MPOTPAMMHOIO 0OECIICUCHHS.
[Tokonenus komnbploTEpoB. (COBpPEMEHHbIE TEHJICHLIMM  PAa3BUTHS
KoMmnbloTepoB.  CynepkomnbroTepbl. [lapamienbHble  BBIYMCICHHS.
[lepconanbHbiii  koMmmbtoTep. lIpomeccop U ero xapakTepUCTUKHU
(TakTOBas 4acToTa, Pa3psAHOCTB). OmnepaTuBHast IIaMSITh.
JlonroBpemeHHass TMaMmsaTh. YCTpoWCTBa BBoAa M BbIBoJa. OO0BEM
XPAaHUMBIX JAHHBIX (ONE€paTUBHAS MaMSITh KOMIbIOTEPA, )KECTKUM TUCK U
TBEPJOTEJIbHBIM HAKOMUTENb, TIOCTOSHHAs TMaMsiITh cMmapTdoHa) u
CKOpOCTb JIOCTYIIA JUJISl PA3JIMYHBIX BUIOB HOCHUTEIIEN

[Iporpammuoe oOecrniedeHre KoMmIbloTepa. [IpukiiamHoe mporpamMmHOe
obecrieuenne. CucteMHoe mnporpamMmmHoe oOecrneueHue. CHCTEMBI
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMM W JIaHHBIX.
becrutateple W yciioBHO-OecriaTHeie — mporpaMMbl.  CB0OOJIHOE
MporpaMMHOE OOecTieueHre

1.5

@aiinel u manku (karamoru). Tumbl Qaino. CoiicTBa (aitnos.
XapakTepHble pa3Mmepbl (ailIoB pa3IMYHBIX THUIOB (CTpPaHUIA TEKCTa,
ANIEKTpOHHAas KHWra, ¢ortorpadus, 3amuch TECHH, BHUACOKIIUII,
MOJTHOMETPAXKHBINA (UITBM)

1.6

1.7

[Tpuniuns! noctpoeHus (daiinoseix cucteM. [TonmHoe ums ¢aiina (mankwu,
karainora). [IyTs k dailiy (manke, KaTaaory)

daiinoBeiii MeHemkep. Pabota ¢ aiimamu m mankamu (KaTtajgoramm):
CO3/1aHME, KOIMPOBAHME, MEPEMEILECHNE, IIEPEUMEHOBAHNE U YJIAJICHUE
¢aitnoB u nanok (katanoros). [Touck ¢aitinoB cpeacTBaMu oneparmoHHON
CUCTEMBI

1.8

ApXI/IBaHI/IH JaHHBIX. Hcnons3oBanue IIporpamMmm-apXmuBaTopoB

1.9

KomnbrorepHble BUpYyCBI W JOpyru€ BpEJOHOCHBIE IPOTrPaMMBI.
IIporpaMmsl [uIsl 3aIIUTHI OT BUPYCOB




1.10

1.11

1.12

OObenunenue xommbioTepoB B ceTh. CeTh MHTepHET. Beb-crpanuia,
BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. IlonckoBbie
cuctembl. llonck wuHpoOpMaMM 1O KIIOYEBBIM CJIOBAaM U IO
n3o0paxkenuto. JlocroBepHocTh  MH(pOpMALMH, IOJYYEHHOHM U3
HNuTepuera

COBpeMeHHBIe CCPBUCHI I/IHTepHeT—KOMMYHI/IKaHI/Iﬁ

CereBoit A THKET, 6a30BbI€ HOPMBI HH(POPMAIIMOHHON ATUKHU U TMIpaBa MpH
pabore B ceru HWutepner. Crparerun O0€30MacHOrO TOBEACHUS B
HNnrepuere

TeopeTnueckne OCHOBBI HH(POPMATHKHU

2.1

2.2

2.3

Nudopmanmsi — OoqHO M3 OCHOBHBIX MOHSTUNH COBPEMEHHOW HAyKH.
Nndopmanmst kak cBeaeHUs, NpeIHA3HAUYCHHbIE IS BOCIPHUSTHUS
YEeJIOBEKOM, M HH(OpMalMs Kak JaHHBIE, KOTOPhIE MOTYT OBIThH
00paboTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM

JINCKpETHOCTh ~ JTaHHBIX. BO3MOXHOCTH ONHUCAHUS HEMPEPHIBHBIX
OOBEKTOB W  TIPOIIECCOB C TOMONIBIO  JHWCKPETHBIX  JaHHBIX.
WNHdopManmoHHble MPOIecChl — MPOIECCH, CBA3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U Nepeaadeii JaHHbIX

CumBon. Andasut. MomHocTs andaButa. PazHooOpasue s3BIKOB U
andasuroB. EcrecTBeHHBIE U (hOpMabHBIE S3bIKA. AJ(aBUT TEKCTOB Ha
pycckoM s3bike. J{BonuHbIi andaBut. KoanuecTBo BCEBO3ZMOXKHBIX CIIOB
(K010BBIX KOMOMHAIM) (GUKCUPOBAHHOW JUIMHBI B JJBOUYHOM as(aBuTe.
[IpeoOpazoBanne moboro andaButa K ABOMYHOMY. KommuecTBo
pa3MyHBIX CJIOB (PMKCUPOBAHHOM JIMHBI B aiipaBUTE OMpPECIEHHON
MOIIHOCTH

24

2.5

KoaupoBanue ciMBOJIOB OJTHOTO andaBuTa ¢ MOMOIILI0 KOJIOBBIX CJIOB B
JIpyroM angaBuTe, KOJI0Bas TaOJIUIIA, IEKOIUPOBAHHE

JIBonuHnslii koA. IIpencraBienue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JBOMYHOM alipaBuTe

2.6

Nudopmanmonnsli 00bEM AaHHBIX. BUT — MUHUManbHas eaUHUIA
KOoJM4ecTBa HWH(pOpMAlMd — JBOWYHBIA paspsn. baiit, kuinobaiir,
Mera0alT, ruradamT

2.7

2.8

CkopocTb mepenayn JaHHBIX. EAMHHUIBI CKOpOCTH Tepenayd JaHHBIX.
Hckaxenne nHpopMaIiy MpH nepeaade

KomupoBanne tekcroB. PaBHOMepHBIM Kona. HepaBHOMEpHBINM KOI.
Koauposka ASCII. BocbmuOutHbie konupoBku. [ToHsiTHE 0 KOAMPOBKAX
UNICODE. J[lekogupoBaHue COOOIIEHWNW C  HUCIHOJIH30BAaHHEM
PaBHOMEPHOTO W HEpaBHOMEpHOTO Koaa. MudopmanmoHHbIl 00BEM
TEKCTa

29

O6miee npeacTaBieHne 0 MUPPOBOM MPEACTABICHUH ayIHOBU3YaTbHBIX
W JIpyruX HENpEepbIBHBIX MaHHbIX. KonupoBanue mnBera. lIBeToBbIE
mozaenu. Monens RGB. I'mybuna kogupoBanus. [laautpa




2.10

2.11

3.1

PactpoBoe u BekTOpHOE mpeacTaBiieHHe wu3o0paxeHui. [lukcens.
Onenka uH(QOPMALMOHHOTO 00bEMAa TIpa@UUEecKUX JaHHBIX IS
pPacTpoBOTO M300paKEeHUS

KomupoBanue 3Byka. PaspsamHocth W 4YacToTa JIUCKpPETU3AIIUU.
KonuuectBo kananoB 3amucu. OneHKa KOJIMYECTBEHHBIX MapaMETPOB,
CBSI3aHHBIX C MPEACTABICHUEM U XpaHEHUEM 3BYKOBBIX (pailyioB
NudopmanoHHble TEXHOJIOTUN

TekcToBBIC TOKYMEHTBI M X CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIia, ad3ail,
CTpOKa, CJIOBO, CHMBOJ)

3.2

TexcToBBI HpoUEcCOp — MHCTPYMEHT CO3JaHUS, PEAAKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuna nHabopa Tekcra

33

34

PenaxtupoBanue Texcra. CoiictBa cumBoJoB. Llpudt. Tuns mpudron
(pybnensie, ¢ 3aceykaMu, MOHOIIMPUHHBIE). [TomyXupHOE U KypCUBHOE
HauepTanue. CBoiicTBa a03aleB: rpaHuUIIbl, A03aIHBIA OTCTYT, HHTEPBAJ,
BbIpaBHUBaHue. CTHiieBoe (hopMaTupoBaHUE

CrtpykTypupoBanue HH(pOpMAIMM C TMOMOIIbIO CHUCKOB W TaOJHII.
MHoroypoBHeBbIe criicKd. JloOaBneHre Tabauil B TEKCTOBBIE JJOKYMEHTHI

3.5

3.6

BcraBka u300pakeHMii B TEKCTOBbIE JOKYMEHTHL. OOTekaHue
n300pakeHui TeKkCcToM. BKiTtoueHre B TEKCTOBBIM IOKYMEHT JUArpaMM M
opmyn

[TapameTtpsl cTpanulbl, HymMepanus crpanuil. JloOaBieHne B JOKYMEHT
KOJIOHTHUTYJIOB, CCBLIOK

3.7

IIpoBepka mnpaBonucanusa. PaccraHoBka nepeHOCOB. ['010cOBOM BBOJ
Tekcra. Onruueckoe pacro3HaBaHue TekcTa. KOMIIBIOTEPHBIN MEPEBOI.
NcnonwszoBanue cepBucoB cetu MHTEepHET 1151 00pabOTKH TEKCTa

3.8

39

3.10

3.11

3HaKOMCTBO ¢ TpaUUYEeCKUMHU pelakTopaMu. PacTpoBble pPHUCYHKH.
Hcnonp3oBanue rpadpuyeckux NIpUMUTHBOB

Onepanuu  peaakTUpOBaHUsI TpapUUecCKUX OOBEKTOB, B TOM YHCIE
uupoBbix ¢Gotorpaduii: HU3MEHEHHE pa3Mmepa, oOpe3Ka, IOBOPOT,
oTpaxeHue, pabora c¢ oOmacTsaMu (BbIIEICHHE, KOIMPOBAHHE, 3aJUBKA
LIBETOM ), KOPPEKIIMSI LIBETA, APKOCTU U KOHTPACTHOCTH

Bexrtopnas rpaduka. CoznaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU
CpeACTBaMU  TEKCTOBOTO  TMpolleccopa WM  JPYTUX  MPOTpaMm
(npunoxxenui). /lo0aBiieHnEe BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI
[ToaroroBka MynbTHMeIUUHBIX Tpe3eHTanwit. Cnaiin. JloGaBnenune Ha
Claii TeKcTa U n300pakeHuil. Pabota ¢ HECKOIBKUMH CllaliIlaMu

3.12

JloGaBnenne Ha clai] ayAWOBU3YyaJbHBIX JIaHHBIX. AHHMMAIUA.
I'unepccpuiku

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSN




Teopernyeckue OCHOBBI HH(POPMATUKA

1.1

1.2

1.3

1.4

1.5

Hemno3uimoHHble W TMO3WIIMOHHBIE CHUCTEMBI CUUCICHHS. AJaBuT.
OcuoBanue. Pa3sépuytas ¢popma 3amucu uucia. [lepeBos B 1eCATHUHYIO
CHCTEMY YHCEJ, 3alIMCAHHBIX B JIPYTUX CUCTEMAaX CUUCIICHUS

Pumckas cucrema cuuciaeHus

JIBonuHas cucreMa cuucienus. [lepesoa nenbix uucen B npenenax ot 0
no 1024 B nBOMYHYIO cUCTEMy CUHMCIeHHsA. BocbmepuuHas cucrema
cuncnenus. [lepeBon uncen U3 BOCBMEPUYHON CUCTEMBI B JBOMYHYIO U
JNECATUYHYI0 cHucTeMbl U oOpaTtHo. IllecTHanuarepuunas cucrema
cuncnenus. llepeBon wymcen W3 IIECTHAOUATEPUYHOM CHCTEMBI B
JIBOMYHYIO, BOCbMEPUYHYIO U JIECITUUHYIO CUCTEMBI U 0OpaTHO

ApI/I(i)MeTI/I‘IeCKI/IC OIICpaluvu B JIBOMYHOM CUCTEME CUMCIICHUS

Jlornueckue BbICKa3biBaHMs. Jlormueckue 3HaueHHUs! BbICKa3bIBaHMM.
DneMeHTapHble U COCTaBHbIE BbICKa3bIBaHUs. JIormueckue ornepanuu:
«» (KOHBIOHKIIHS, JOTMUECKOE YMHOXKEHHE), «WIN» (AU3BbIOHKIMS,
JIOTUYECKOE CIIOXKEHHUE), «He» (Jormyeckoe otpuuanue). [Ipumopurer
jgoruueckux —omnepanuil. OmpeneneHHe UCTUHHOCTH — COCTaBHOI'O
BBICKa3bIBAHMS MPU HM3BECTHBIX 3HAYCHMSIX MCTUHHOCTU BXOJSALIUX B
HEro 3JIEMEHTAPHBIX BbICKA3bIBAHUN

1.6

1.7

Jlornueckue BbeIpakeHus. [IpaBnna 3amucy JIOTMYECKUX BBIPAKECHUM.
[TocTpoenue TabaMIl HCTUHHOCTH JIOTHYECKUX BbIPa)KEHHUH

Jlormueckue dJIEMEHTHI. 3HAKOMCTBO C JIOTHUECKUMH OCHOBAaMHU
KOMIIbIOTEpa

AJTOpUTMBI M TPOTPAaMMHUPOBAHNE

2.1

2.2

ITonsiTne anropurma. McrnonHUTENM anropuTMOB. AJITOPUTM KakK IJIaH
YIIPaBJICHUS UCIIOTHUTEIEM

CaoiictBa anroputrma. CriocoObl 3aITUCH aITOPUTMA (CIIOBECHBIN, B BUJIE
0JIOK-CXEMBbI, porpamMMma)

2.3

ANropuTMHYECKHME  KOHCTPYKUMH. KOHCTpyKIHSI — «CIIETOBAaHHE).
Jlunelinpiii  anroput™. OTrpaHUYEHHOCTh JIMHEWHBIX aAJITOPUTMOB:
HEBO3MOYKHOCTb IIPEAYCMOTPETh 3aBUCUMOCTbH II0CJIEOBATEIbHOCTU
BBIITOJIHSIEMBIX JIEHCTBUHI OT HCXOJHBIX JAHHBIX
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KOHCTPYKHI/IH «BETBJICHHUEC»: II0OJIHAs1 M HEIIOJIHAas1 q)OpMBI. Breimonnenue
N HCBBIITOJIHCHUC YCJIOBUA (I/ICTI/IHHOCTB 1 JOXHOCTbH BBICKEBBIBEIHPIH).
HpOCTLIG 1 COCTAaBHBIC YCJIOBUA

2.5

2.6

KOHCTPYKHI/ISI (IMOBTOPCHUCH . IUKIJIBI C 3aJJTaHHBIM YK CJIOM HOBTOpeHHﬁ,
C YCJIOBUCM BBITIOJIHCHH, C nepeMeHHoﬁ OHUKJIa

Pa3pabotka st hopMabHOTO UCTIOTHUTENST AITOPUTMA, TPUBOJISIIETO
K TpeOyemMoMy pe3yibTaTy TPH KOHKPETHBIX HCXOAHBIX JaHHBIX.
Pa3paboTka HECIOXKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM IIMKJIOB U
BETBJICHUN Ui ympaBieHHs  (OPMATbHBIMH  WCTIOJHUTEISIMH.
BrinonHeHne  anropuTMOB  BPYYHYKH) M Ha  KOMIBIOTEpe.
CHHTaKCHYECKHE U JIOTHYECKHE OMMOKHA. OTKa3hI




2.7

2.8

S3bik  mporpammupoBanusi (Python, C++, Java, C#, IlkonbHbli
Anroputmuueckuit  f3pik). Cucrema MNpPOrpaMMHUPOBAHUS: PEIAKTOP
TEKCTa IPOrpamM, TPAHCIISITOP, OTIATINK

[Tepemennasi: v, uMs, 3HaueHue. Llenble, BeleCTBEHHbIE M CUMBOJIbHBIE
NIEPEMEHHBIE

2.9

Oneparop npucBanBaHus. ApupMETHUECKHE BBIPAXKEHUS U MOPSIOK HX
BbIuncieHus. Onepanuy ¢ HeJbIMU YUCIaMU: IEJIOYUCIIEHHOE JIeNIEHNE,
ocTaToK OT geneHus. IIpoBepka IeNMMOCTH OJHOIO LEJIOr0 4Yuciia Ha
Ipyroe

2.10

2.11

BetBnenus. CoctaBHbIe yCIIOBUS (3aIUChH JIOTHYECKUX BBIPAKEHHUHN Ha
M3y4aeMOM S3bIKE€ MporpaMmupoBanus). HaxokneHne MuHUMyMa U
MakCUMyMa U3 JIBYX, TpEX M 4YeThIpEX uucen. PemeHue kBaapaTHOro
YpaBHEHUsI, UMEIOLIET0 BEIIECTBEHHbIE KOPHU

I[I/IaJ'IOFOBaSI OoTJIadKa IIporpamMm: IIOIIAroBOC BBIIIOJIHCHHUC, IIPOCMOTP
3HAYCHUM BCJINYHH, OTJ'IB,I[O‘-IHBIﬁ BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

[Huxn ¢ ycaoBueM. Anroputm EBkinaa fist HaxoIeHUST HauOOIBIIIETO
obmiero menuTeNs ABYX HATypalbHBIX 4Yucen. Pa30OueHue 3amucu
HaTypaJbHOI'O YHCJIA B HO3UIIMOHHON CUCTEME C OCHOBAHUEM, MEHBIIINM
M paBHbIM 10, Ha oTAETBHBIE HUPPHI

2.13

2.14

[uki ¢ mepeMeHHON. AJITOPUTMBI TPOBEPKHU AETUMOCTH OJJHOTO LIEJIOT0
Yyucya Ha JPyToe, MPOBEPKU HATYPAIbHOTO YKCIa Ha MPOCTOTY

OOpaboTka CUMBOJBHBIX  JaHHBIX. CHUMBOJIbHBIE  (CTPOKOBBIE)
nepemenHbie. [locumBonbHass oOpabotka ctpok. I[lomcuér dwacToTh
TIOSIBJICHHSI CUMBOJIA B CTpoke. BerpoeHHble QyHKIMM 11 00paboTKu
CTPOK

2.15

OnpeneneHre BO3MOXKHBIX pe3yJlbTaTOB pabOThl aNropuTMa Mpu
3aJJaHHOM MHOXECTBE BXOJHBIX JAHHBIX, ONPEIEICHHE BO3MOMKHBIX
BXOJIHBIX JaHHBIX, IPUBOASIINX K JAHHOMY pE3YyJbTaTy

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT coJiepKAHUS

1

[{udpoBasi rpaMOTHOCTH

1.1

['moGanbhas cerb Wurepner. IP-aapeca y3no0B. CereBoe XpaHeHHE
JAHHBIX. MeTroabl MHIMBUIYAJIBHOIO M KOJUIEKTUBHOI'O Ppa3MEILECHHUS
HoBOM nHpopManuu B Untepuere. bonbiive nanHbie (MHTEpHET-JaHHbIE,
B YaCTHOCTH JIAHHBIE COLIMATIbHBIX CETEH)

1.2

[Tonsitue 00 uH(pOPMAIMOHHON 0€e301acHOCTH. VYrpo3bl
UHPOpPMAIIMOHHON O€30MacHOCTH MpH paboTe B TIOOATBHOW CEeTH U
MeToJibl TpoTHUBOAcHCTBUS M. [IpaBua 6e3omacHON ayTeHTU(DUKAIINH.
3amra auuHON nHpopMaiuu B cetu MHTepHeT. besonacHble cTpareruu
noseneHuss B cetn  MHrepHer. IlpemynpekieHue BOBICYEHHS B




JNECTPYKTUBHbIE W KpPUMHUHAJIbHbIE (OPMBI CETEBOW AKTUBHOCTH
(kuOepOyJUIMHT, GUIIMHT U ApyTHe (HOPMBI)

1.3

2.1

Buaet JESITEIIbHOCTH B HNurepnere. HNuTepHeT-cepBUCHI:
KOMMYHHKAIIMOHHBIE CEPBHUCHI (ITOUTOBasi Cllyk0a, BUAEO-KOH(DEpeHII-
CBA3b U JPYIHE), CIPaBOYHBIE CIIYkObI (KapThl, pacCIUCaHUs U JPYTHE),
MOMCKOBBIE CITY>KOBI, CITY>KObI OOHOBIIEHUS TPOTPAMMHOI0 0OeCTIieueHuUs
u japyrue ciayxkO0bl. CepBHUCHI TOCYNAapCTBEHHBIX yciyr. OOmauyHble
XpaHwinina aaHHbiX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB
(onnaiin-oducer). IlporpamMmmHOoe oOecrieueHHe Kak BeO-CepBHC:
OHJIAfHOBBIE TEKCTOBBIE U T'paUUECKUEe pEeJaKTOPhl, CPEABI pa3paboTKU
porpamMm

TeopeTnueckue 0CHOBbI HHPOPMATUKU

Mogens. 3agayu, pemiaeMble C  MOMOIIBIO  MOJEIUPOBAHUSA.
Knaccupukanuu  mozaenen. MarepuanbHbie (HaTypHbIE) "
nHpopManmoHHble Mojenu. HempephiBHbIE W JAUCKPETHBIE MOJICIIH.
Nmurtannonnsie mozenu. Urposele monaenu. OLEHKa COOTBETCTBUSA
MOJICJIA MOJICTUPYEMOMY OOBEKTY U LIEJISIM MOJICIIUPOBAHUS

2.2

Tabmuunbie Mmoaenu. Tabnuia Kak mpeacTaBIeHUE OTHOIICHUS

2.3
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2.5

2.6

2.7

baspl gansbix. OTO0p B TabyMLE CTPOK, YAOBJIETBOPSIOUIUX 3aJaHHOMY
YCIIOBHIO

I'pad. Bepmuna, peodpo, yTh. OpueHTHpOBaHHbBIE u
HeopueHTUpoBaHHbIE Tpadwl. JimuHa (Bec) peOpa. BecoBas marpuiia
rpada. nuHa nytu Mexay BepuinmHamu rpada. Ilouck ontumanbHOro
nytd B rpade. HauanpHas BepimimHa (MCTOYHUK) M KOHEYHAsl BEpIIMHA
(cTOK) B OpuEHTHpPOBaHHOM rpade. Brruncienue konndectsa myTeil B
HaMpaBJICHHOM alMKINYECKOM Tpade

Hepeso. Kopens, Bepimna (y3en), Tuct, pedpo (mayra) nepesa. Beicota
nepea. [lomgmepeBo. Ilpumepsl wucnonb3oBaHus JepeBbeB. [lepedop
BapUaHTOB C MTOMOIIIBIO JIEpeBa

[lonsiTue MaTeMaTUYECKOW MOJENH. 3ajlaud, pellaeMbleé C IOMOILbIO
MaTeMaTH4ecKoro  (KOMIBIOTEPHOro)  MojenupoBaHusa.  Otanyue
MaTeMaTUYEeCKOM MOJEIH OT HATypHOM MOJEIW U OT CJIOBECHOIO
(JIuTEpaTypHOro) ONMUCAHUS 0ObEKTA

OTanbl  KOMITBIOTEPHOTO  MOJEIMPOBAHUS: TOCTAaHOBKA  3aJlauu,
MOCTPOCHUE MAaTeMaTHYECKOW MOJENIH, MpOoTrpaMMHAs pealu3alius,
TECTUPOBAHUE, POBEICHUE KOMIIBIOTEPHOTO IKCIIEPUMEHTA, aHAJIU3 €r0
pe3yIbTaTOB, YTOYHEHHE MOJIENIN

AJNTOpUTMBI U TPOTPaMMHUPOBAHUE

3.1

Pazouenue 3agaun Ha moa3anayu. CocTaBlICHHE aJITOPUTMOB U IIPOTPaAMM
C HCTOJIb30BaHUEM BETBIICHUM, ITUKIIOB U BCIOMOTATEIbHbIX aITOPUTMOB
TSl YTIPABJICHHS UCTIOJIHUTENIEM WIW JPYTUMH UCTIOJTHUTEISIMH

3.2

Tabnuuynble  BeauuuHbl  (MaccuBbl).  OJHOMEpHBIE  MacCHUBBI.
CocraBienue 1 0TJIaJiKa IPOrpaMM, PEATM3YIOIINX TUIIOBBIE AJITOPUTMBI
00pabOTKH OJHOMEPHBIX UYHCIOBBIX MACCHBOB, Ha OJHOM M3 S3bIKOB




nporpammupoBanust (Python, C++, Ilackans, Java, C#, IkonabHbIN
AnropuTMHuecKHil  SI3BIK):  3allOJHEHHME  YHCIOBOTO  MaccHBa
CIIy4ailHBIMU YHCJIaMU, B COOTBETCTBUU C (HOPMYJION WK MyTEM BBOJIA
YHUCEJI, HAXOXKJECHUE CYMMBbI 3JIEMEHTOB MAaCCHUBA, JIMHEHMHBIA IOUCK
3aJJaHHOTO 3HA4Y€HUsT B MAacCUBE, IOJACYET DJIIEMEHTOB MAacCHUBa,
YIAOBJIETBOPSIOIINX 3aJJAHHOMY YCJIOBHIO, HaXO0XJIECHHE MUHUMAJIbLHOTO
(MakcuManbHOr0) AneMeHTa Maccuba. COpTUpOBKa MaccHBa
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O6pa60TKa IIOTOKA NAHHBIX: BBIYUCJICHHUC KOJINYCCTBA, CYMMBI, CPCIHCTO
apI/I(bMeTI/I‘IeCKOI‘O, MHHUMAJIBHOIO W  MAKCHUMAJBHOI'O 3HAYCHUA
9JICMCHTOB  IOCJIICAOBATCIBHOCTHU, YAOBJIICTBOPAIOMIUX  3aJdHHOMY
YCJIOBHIO

Vmpasnenne. Curnan. OOpatHas cBs3b. [lomyueHue CHUTHajIOB OT
U(POBBIX TATYMKOB (KacaHHs, pACCTOSHUSA, CBETA, 3ByKa M JIPYTroro).
[Tpumepbl HCMONB30BaHUS MPHUHIMIA OOpaTHOM CBSI3U B CHUCTEMAax
yOpaBiCHUsT TEXHUYECKUMH YCTPOMCTBaMHM, B TOM UHCIE B
poborotexuuke. [Ipumepbl poOOOTHM3UPOBAHHBIX CHUCTEM (CHUCTEMa
YIpaBIICHUs IBUKEHUEM B TPAHCIIOPTHOW CHUCTEME, CBapOYHAs JIMHUS
aBT03aBOJIa, ABTOMATHU3MPOBAHHOE YINpABIEHUE OTOIUICHHUEM JOMa,
ABTOHOMHAsI CHCTEMa YTpPaBJICHUS TPAHCIOPTHBIM CPEACTBOM U JAPYTHE
CHCTEMBI)

HNupopmaninoHHble TEXHOJIOTUU

4.1

[lonsitue 00 O2NEKTPOHHBIX Tabmuiax. THUIMBI JaHHBIX B sSYEiKax
AIIEKTPOHHOW Tabnuibl. PenaktupoBanne u GpopMaTUpPOBAHHUE TAOIHIIL.
BceTrpoeHnHbpie GyHKIHMH JUIS TOMCKa MaKCHMyMa, MUHUMYMa, CyMMBbI U
cpennero apudmernueckoro. CoOpTUpPOBKA JIaHHBIX B BBIJICJICHHOM
nuamnasone. Iloctpoenme  amarpamm  (THCTOrpaMMma,  KpyroBas
JTUarpamMma, TOYedHas JuarpaMmma). Beioop Trra quarpaMmel

4.2

4.3

4.4

[IpeobpazoBanue ¢Gopmyn mnpu KomupoBaHUU. OTHOCUTENbHAS,
a0COJIOTHAS M CMEIIIaHHAs apecalus

VYcioBHBIE BBIYMCICHUS B DJEKTPOHHBIX Tabnuuax. CyMMHpOBaHUE U
MoACU€T 3HAUYCHMM, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OOpaboTka
001bIIKUX HAOOPOB AaHHBIX. YHCIEHHOE MOICIMPOBAHKE B AIEKTPOHHBIX
TabIUIIax

Ponp MHOPMAalMOHHBIX TEXHOJOTHH B Pa3BUTHH SKOHOMUKH MHpA,
cTpanbl, peruoHa. OTKpbITbIe 0Opa3zoBaTenbHbie pecypebl. [Ipodeccun,
CBSI3aHHBIE C UHPOPMATHKOW 1 MHPOPMAIIMOHHBIMU TEXHOJIOTUAMU: BEO-
IU3aiiHep, TPOTPAMMHMCT, pa3pabOTUYMK MOOWIBHBIX TPUIIOKCHHH,
TECTHPOBILUK, APXUTEKTOP MPOTPAMMHOTO 00ECTIeUeHUs, CIEIIHATUCT IO
aHaJIM3y JTaHHBIX, CHCTEMHBIN aIMUHHCTPATOP




IMPOBEPSIEMBIE HA OI'D 1O UH®OPMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUS OCHOBHOI 00pa30oBaTeILHOM
NMPorpaMMbl OCHOBHOT0 00111er0o 00pa30BaHUA HA OCHOBE
o1rocC

1

3HaTh (MOHUMATB)

1.1

1.2

Brnagenue oCHOBHBIMHM MOHSTHAMH: WHGOpMAIMs, Tiepeaaya,
XpaHeHue M o0paboTka HHGPOpPMAIUHU, AITOPUTM, MOJEIb,
uu(ppoBO MPOAYKT M MX HCIIOJIB30BAaHUE JJsl pPELIEHUs
y4eOHBIX U MPAKTHYECKUX 3a/1a4

Bnagenue noHATHUSIMM: BBICKA3bIBAHHUC, IOTHYCCKAA OIICpalni,
JIOTUYCCKOC BBIPAKCHUC

VYMmerb

2.1

2.2

2.3

Ymenue OTIEPUPOBATH eAMHUIIAMU U3MEPEHUS
WH(OPMAIIMOHHOTO 00BEMA B CKOPOCTH Mepeaaun JaHHBIX

YMeHue 3anucbiBaTh U CpaBHUBATSH LieJible yucia oT 0 o 1024
B Pa3IMYHBIX TO3UIIMOHHBIX CHUCTEMaX CUMCICHUS C
ocHOBaHMsAMH 2, 8§, 16, BBIIONHATH apupMETHUYECKUE
oriepalyu HajJ HUMHU

YMeHue KoAMpoBaTh M JCKOJUPOBATH COOOIIEHHUS IO
3aJlaHHBIM TpaBWJIaM; TMOHUMAHHE OCHOBHBIX MPUHIIMIIOB
KOJMPOBaHUs UH(DOPMAITUHU PA3ITMYHON MPUPOJIBI: TEKCTOBOM,
rpaduyeckon, ayamo

2.4

YMeHHne  3anuchiBaTh  JIOTUYECKHME  BBIPAKEHHS  C
UCIIOJIb30BAHUEM AU3BIOHKIIVNM, KOHBIOHKLIUUA U OTPULAHUSA,
ONPENENATh HCTUHHOCTb JIOTMYECKUX BBIPAXKECHUM, €CIU
W3BECTHbl 3HAYEHUsT HCTHUHHOCTH BXOJSAUIMX B  HETO
HEepEMEHHBIX, CTPOUTH TAOJIUIBl HCTUHHOCTH IS JTIOTHYECKUX
BBIPDQ)KCHUM; 3alMCBhIBaTh JIOTMYECKWE BBIPAXKEHUS Ha
M3Y4ae€MOM SI3BbIKE IIPOTPaMMHUPOBAHUS

2.5

YMeHue coCTaBiIsATh, BBIIOJIHATh BPYYHYIO U Ha KOMIBIOTEPE
HECJIOKHBIE ANTOPUTMBI ISl YNPABIEHUS MCIOIHUTEIAMU
(Yepemnamika, YepTExXHUK U IpyTHUE); CO3/]aBATh U OTIAKUBATh
IporpaMMbl Ha OJHOM M3 S3BIKOB IIPOrPAMMMPOBAHUS
(Python, C++, [Ilackans, Java, C#, IlkoubHbII
AnroputMuueckuii  SI3bIK), peaIM3ylOUIME  HECIOXKHBIE
JITOPUTMBI 00paOOTKH YUCIIOBBIX JAHHBIX C UCIIOJIb30BAaHUEM
IUKJIOB M BETBIEHUH; yMeHue pa3OuBaTh 3aJayd Ha
[OA3aa4l, MWCIOJb30BaTh KOHCTAHTBI, IIEPEMEHHBIE U
BBIPAKEHUSI PA3UYHBIX THUNOB (YHMCIOBBIX, JOTHYECKHUX,




2.6

2.7

2.8

CUMBOJIbHBIX); AHAJIU3UPOBATH IMPEJIOKEHHBIM aIrOPUTM,
ONpENENATh, KaKHe Pe3ysbTaTbl BO3MOXKHBI IIPU 3aJaHHOM
MHO>KECTBE UCXOJHBIX 3HAYCHUU

YMeHue 3anucath Ha U3y4aeMOM SI3bIKE MPOTrPaMMHUPOBAHUS
QITOPUTMBI NMPOBEPKH JIETMMOCTH OJHOTO IIEJIOr0 YUCa Ha
Ipyroe, TMPOBEPKH HATYpalIbHOTO 4YHCIA Ha MPOCTOTY,
BBIJICICHUST LHU(PP U3 HATYpallbHOTO  YKCJIA, TOUCK
MaKCHUMYMOB, MUHUMYMOB, CYMMBI YHCIIOBOM
MOCJIEZIOBATENIbHOCTH

Bnagenne ymeHHWEM OpPHUEHTHPOBATHCS B HEPAPXUUECKOU
CTpyKType (hailioBoii cuctemsbl, pabotath c GhalaoBoi
CHUCTEMON MEPCOHAJIBLHOTO KOMIIBIOTEPA C HCIIOJIb30BAaHHUEM
rpaduyeckoro  uHTepdeiica, a HMMEHHO: CO3/aBaTh,
KOMUPOBATh, MEpPEMENIaTh, MEePEUMEHOBBIBATh, YAANSATH U
apXUBUPOBATH (ailJIbl M KATAJIOTH

Brnanmenne  yMeHHAMHM M HAaBBIKAMHM  HCIIOJIB30BAaHUSA
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTMH HJIs
NIOUCKA, XpaHeHHs, oOpabOTKM M TIepelayd M aHaJIMU3a
pa3IMYHbIX BUJIOB HHPOpMaLIUU

2.9

YMeHune BbIOMpaTh CIOCOO TMPEACTABICHUS JaHHBIX B
COOTBETCTBHHU C TIOCTaBJICHHOHN 3amadeil (TaOJMWIIBI, CXEMBI,
rpaduku, THarpaMmbl) C HCIIOJIh30BAHUEM COOTBETCTBYIONIUX
MPOTPAMMHBIX CPEACTB 00PaOOTKU JAHHBIX

2.10

YMenue ¢opMaan3oBaTh U CTPYKTYPHUPOBATh MH(GOPMAIIUIO,
WCIIONTB3YS AJICKTPOHHBIC TaOIHUIIBI 1T 00pabOTKH, aHAIN3a U
BH3YaJIN3alli1 YMCIIOBBIX JAHHBIX, B TOM YHUCJIC C BBIICIICHUEM
JMara3oHa TaOJIUIBl U YIIOPSI0YUBaHUEM (COPTUPOBKOI) €ro
DJICMECHTOB;, YMEHHUE MPUMEHSATh B JJICKTPOHHBIX TaOIHIIAX
dbopMynbl 111 pacd€TOB C HCIOIB30BAHUEM BCTPOCHHBIX
byHKIME, a0CONIOTHOM, OTHOCHUTENIBHOM, CMENIaHHOM
aJipecallii; WCIIOJIb30BaTh DJICKTPOHHBIC TAOMUIBI  JIJIS
YHCIEHHOTO MOJIETUPOBAHUS B MIPOCTHIX 3a/layaxX M3 Pa3HBIX
MPEAMETHBIX 00JIacTei




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO

NHOOPMATHUKE

Kon

#HHPart##1.1

1.2

2.1

IIpoBepsieMbIid 3JIEMEHT COIEPKAHUA
[udposas rpaMOTHOCTH

Qarinel W manku  (katajord). [IpuHOUOBI MOCTpOCHUS
(aiinoBbix cucreM. [lonHoe ums ¢aiina (manku). [1yts k daitny
(manke). PabGota ¢ dalinamMu W KarajoramMu CpeacTBaMu
OINepalMOHHON CUCTEMBI: CO3/1aHHUE, KOIIMPOBAHHUE,
nepemMeleHue, NepeuMeHoOBaHne U yiajaeHue (HaiaoB U Mamnox
(xatamoroB). Tumbl (aitnoB. ColicTBa (aiiioB. DailoBbII
meHemkep. Ilouck (¢aiioB cpenctBaMu — OnepaluOHHON
CUCTEMBI

O6benunenue komnbioTepoB B cetb. Cetb MHTepHeT. BeO-
cTpaHuna, BeO-caiit. CTpykTypa aapecoB BeO-pecypcoB.
bpaysep. IlouckoBbie cuctembl. I[louck wuHpOpMaUU MO
KIIOYEBBIM CJIOBaM MW MO0 HW300pakeHuio. JlocToBepHOCTH
uHpopmanuu, noryyeHHo u3z Uurepuera. IP-agpeca y3mos.
CereBoe XpaHEHUE TaHHBIX

TeopeTnueckne OCHOBBI HH(POPMATHKHU

JIMCKpEeTHOCTh JTAHHBIX. Bo3moxHOCTD OTMHUCAHUS
HEMPEPBIBHBIX ~OOBEKTOB W  MPOIECCOB C  IOMOIIBIO
JTUCKPETHBIX JIAHHBIX.

CumBon. AndaBur. MomHocTs andaButa. J(BOWUYHBIN
andasut. KonmuecTBO BCEBO3MOXKHBIX CJIOB  (KOJIOBBIX
KOMOHMHAIHI) (UKCUPOBAHHON JJTUHBI B TBOUYHOM aji(haBUTE.
[IpeoOpazoBanue  mrob6oro  andaBuTta K  JBOMYHOMY.
KonndecTtBo pa3nuuHbIX CiOB (UKCUPOBAHHOW JJTUHBI B
andaBuTe onpeaeaéHHON MOIITHOCTH.

KonupoBanue cuMBOIOB OAHOTO andaBUTa C TMOMOIIBIO
KOJIOBBIX CJIOB B Jpyrom andaBuTe, KoAoBas TalmuIa,
nekoaupoBanue. KonupoBaHue TEKCTOB. PaBHOMEpHBIA KOI.
Hepasuomepnsiii kon. Kommpoka ASCII. BoceMuOuTHBIC
KOJIUPOBKH. Tlousarue 0 KOJIMPOBKAX UNICODE.
JlekoaupoBaHue COOOIIeHn c HCIIO0JIb30BAaHUEM
PaBHOMEpPHOTO M HepaBHOMEpHOTO koja. MHbopMalimoHHBIH
00BbEM TeKcTa

2.2

Nudopmanmonnsiii 00bEM naHHBIX. bur — MHHHMManbHas
eIMHUIA KOJWYeCTBAa HWH(POpPMAIMM — JBOUYHBIN pa3ps.
Enununbsl u3mepenuss MHQOPMAIIMOHHOTO 00bEMa JTaHHBIX.
bur, GaiiT, kunobaiT, merabait, rurabaiit. CKopocTh nepegadu
JNaHHBIX. EqMHUIIBI CKOPOCTH Nepelauu JaHHBIX

2.3

KomupoBanue mBera. I[BetoBeie monenu. Moxens RGB.
I'myOuna xogupoBanus. [lanurpa.
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PactpoBoe M BEKTOpHOE IIpEACTaBICHHE H300pa’keHUM.
[Mukcens. OueHka MHPOPMALMOHHOTO 00BEMA rpapUUECKUX
JAHHBIX JJIs1 PACTPOBOTO U300paXKEeHUSI

KoaupoBanue 3Byka. Pa3psangHOCTh M 4acToTa 3aluCH.
KonndecTBO KaHAIOB 3aIIMCH.

OueHka  KOJMYECTBEHHBIX  IMApaMEeTPOB, CBSI3aHHBIX C
MIPEACTaBICHUEM U XPaHEHUEM 3BYKOBBIX (hailyioB

2.5

2.6

2.7

Hemno3uimonnele # MO3UIMOHHBIE CHCTEMBI CUUCICHUSA.
Andasut. OcHoBanue. Pa3zpépuyTas (opma 3amucu yucia.
[lepeBo B IECATUYHYIO CUCTEMY YHCEIl, 3alTUCAHHBIX B IPYTHX
CUCTEMAaX CUHUCIICHUS.

Pumckas cucrema cuucienus

JIBonyHast cucteMa cyucieHHs. [lepeBoa I1eIbIX dHCENl B
npenenax oT 0 mo 1024 B ABOMYHYIO CUCTEMY CUMCIICHUA.
Bocemepuunas cucrema cuucnenus. IlepeBon uwncen U3
BOCBMEPUYHOMN CHCTEMBI B IBOMYHYIO U JCCATUYHYIO CUCTEMBI
u oOpatno. lllectHagmaTepuuHass cuUCTEMa CUUCICHUS.
[TepeBo uncen U3 MmecTHAAATEPUIHON CHCTEMBI B IBOUYHYIO,
BOCBMEPUYHYI0O U JECATUYHYIO CHUCTeMBl U  OOpaTHO.
ApudmeTndeckre onepaiyy B IBOUYHON CUCTEME CUNCIICHUS

Jlornueckue BBICKA3bIBaHUS. Jlornueckue 3HAYEHUS
BBICKa3bIBaHHI. DJIEMEHTAPHBIE U COCTaBHBIC BHICKA3bIBAHUS.
Jlornueckue omnepanuu: «u» (KOHBIOHKIIUS, JIOTHYECKOE
YMHOXXEHUE), «UIN» (IU3BIOHKIHUSA, JOTUYECKOE CIIOKEHHE),
«Hey» (yormyeckoe otTpuiianue). llpuopurer sormyecKux
omneparui. Onpenenenue HCTUHHOCTHU COCTaBHOT'O
BBICKA3bIBAHUS, €CJIM HW3BECTHBHI 3HAYECHUS WCTUHHOCTHU
BXOJISIIIIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUM. Jlornueckue
BhIpakeHus. [lpaBuna 3amucu  JOTUYECKUX  BBIPAKECHUM.
[TocTpoenue TabauIl MICTUHHOCTU JIOTUUECKUX BBIPAKECHUM

2.8
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2.10

Jlornueckue 3MeMeHThI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBaMU
KOMITIbIOTEpA

HenpepeiBHble U guckperHsle Mognend. MMuranvoHHbIE
mozenu. Urposele monenu. OneHka ageKBaTHOCTH MOJEIU
MOJICTTUPYEMOMY OOBEKTY U IIeJIIM MOJCIUPOBAHUS
Tabnmunbie mogenu. Tabnuia kak mpeCcTaBIeHUE OTHOIICHHS.
baszel nannbix. OT0Op B TaOIUIE CTPOK, YAOBJIETBOPSIFOIINX
3aIaHHOMY YCJIOBHIO

2.11

I'pap. Bepmuna, pebpo, myTtb. OpHEHTHPOBAHHBIE U
HEOpHeHTHpOoBaHHbIe Tpadsl. JnuHa (Bec) pebpa. Becosas
maTpuua rpada. Jlnuna myti mexay BepmmrHamu rpaga. [ouck
ONITUMAJILHOTO IyTH B rpade. HauanpHas BepmrHa (MCTOYHUK )
U KOHEYHas BeplIMHAa (CTOK) B OpPUEHTHPOBAHHOM Tpade.




Brruncienue KOJIMUEeCTBa myTen B HAIPaBJIECHHOM
AIMKJINYeCKoM rpade

2.12

Jepeso. Kopens, Bepiiuna (y3ein), Iuct, pedpo (1yra) nepesa.
Breicota nepeBa. I[lommepeBo. Ilpumepsl UCTIONB30BaHUS
nepesbeB. [lepebop BapuaHTOB ¢ TOMOIIBIO JAepeBa

AJTOpUTMBI M MPOTPAMMUPOBAHKE

3.1

3.2

CpoiictBa  anmroputMa. CrnocoObl  3aluMcH  aJIroOpuTMa
(coBecHBIN, B BUE OJIOK-CXEMBI, IIporpamMma).

CocraBiieHre alroOpuTMOB M MPOrPaMM C MCIOJIb30BaHUEM
BETBJICHHI, IUKIOB M BCIOMOTaTEIbHBIX aJITOPUTMOB IS
ynpasieHus ucnoignureneM (Pooot, Yepenamika, YepTEéxXHUK 1
npyrue). BpllonHeHWe — aaropuTMOB  BPYYHYHO U Ha
KOMITbIOTEPE

Azbik mporpammupoBanus (Python, C++, [lackans, Java, C#,
HIkoabHBI ATTOPUTMHYECKUN S3BIK).

Cucrema nporpaMMHUpOBaHUA: PEOAKTOP TEKCTa MpOrpamM,
TPAHCIISATOP, OTJIATUHUK.

[lepemennas: tun, ums, 3HaueHue. llenvie, BelecTBeHHbIE U
CHUMBOJIbHBIE TIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApupMeTHYECKUE BBIPAKEHUS U
NOPSIIOK MX BbIYMCIEHUSA. Onepanuu C LeJbIMA YHCIAMMU:
LIETIOUYUCIICHHOE JIeJICHUE, OCTaTOK OT JejieHus. BeTBieHwus.
CocraBHble ycCHOBHUSl (3alKMCh JIOTUYECKUX BBIPAXKEHUN Ha
U3y4yaeMoM  sI3bIK€  IporpammupoBanus). HaxoxzaeHue
MHUHHMYyMa

U MakCUMyMa H3 JBYX, TpEX M 4YeThIpEX uunceln. Pemenue
KBaJPaTHOTO YpaBHEHMS, MUMEIOIIETO BEIIECTBEHHBIC KOPHU.
Hukn c ycmoBuem. Anroput™m EBKiuaa uisi HaXOXJICHUS
HauOOJBIIETO OOIIEro JETUTEeNs JABYX HATypalbHBIX YHCEN.
Pa3buenue 3amucu HaTypaJlbHOTO 4YHCIa B TMO3UIIMOHHOU
CUCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
ornenbHbie 1UGpel. [ukn ¢ nepeMeHHOW. AJNTOPUTMBI
IIPOBEPKU JIEIMMOCTHA OJIHOIO IIEJOr0 4Yucjia Ha JApPYyroe,
MIPOBEPKH HATYPAJIBHOTO YKCIIa Ha TPOCTOTY

33

OO6paboTka CUMBOJIBHBIX JaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE)
nepemeHHble. IlocuMBonpHas oOpaboTka crpok. [loacuér
9acTOTHI MOSBICHUS CUMBOJIA B CTpOKe. BcTpoennbie QyHKINM
JU1st 00pabOTKH CTPOK

34

3.5

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl alropuTMa
P JAHHOM MHOXECTBE BXOJHBIX JIaHHBIX, OIPEIEIICHUE
BO3MOXXHBIX BXOJHBIX JaHHBIX, MPHUBOJIAIIMX K JaHHOMY
pe3ynbTary

Tabnuunaple BenwuuHbl (MaccuBbl). OTHOMEpPHBIE MAaCCHBBHI.
CocraBiieHne W OTJaJKa MPOTPaAMM, PEATU3YIOIMIUX TUIIOBHIE




3.6

4.1

4.2

QITOPUTMBI 00PaOOTKH OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha
OJIHOM W3 A3bIKOB NporpammupoBanus (Python, C++, [lackais,
Java, C#, llIxonpHBIN ANropuTMUYECKUA SI3BIK): 3amogHEHNE
YUCIIOBOIO MACCUBA CIyYalHBIMH YUCIIAMH, B COOTBETCTBHH C
dbopmynoll WM TyTEM BBOJA YHUCEN, HAXOXICHUE CYMMBbI
3JIEMEHTOB MACCHBA, JIMHEWHBIA MTOUCK 3aJJTaHHOTO 3HAYCHUS B
MacCHBe, IMOACYET 3JIEMEHTOB MACCHBA, YJIOBJIETBOPSIOIINX
3aIaHHOMY YCIJIOBHIO, HaXOXKJICHHE MUHHUMaJIBHOTO
(MakcumanbHOTO) 3memMeHTa maccuBa. COpTHpPOBKAa MacCHBA.
OO6paboTka MOTOKA JIAHHBIX: BEIYUCICHUE KOJINYECTBA, CyMMBI,
CPEIHETO apupMeTUIeCcKoro, MUHUMAJIBHOTO u
MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB IIOCIJIEIOBATEIbHOCTH,
YAOBJIETBOPSIIOIIUX 33JaHHOMY YCIOBHUIO

VYnpasnenue. Curnan. O6patHas cBsi3b. [lonyyenue curnanos
OoT 1U(POBBIX JATYMKOB (HAMPUMED, KACaHHs, PACCTOSHUS,
CBeTa, 3ByKa). [IpuMepsl NCTIOIB30BaHUS MPUHIIUIIA OOPATHOMN
CBSI3U B CUCTEMax YIPaBJICHUS TEXHUYECKUMH YCTPOMUCTBAMHU C
MIOMOIIIBIO JAaTYUKOB, B TOM YHCJIE B pOOOTOTEXHHUKE

NudopmanioHHble TEXHOIOTUN

TexcToBble OKYMEHTBI U HX CTPYKTYPHBIE DJIEMEHTHI
(cTpanwuia, ab3ar, CTpoka, CIIOBO, CHMBOJM).

TexcToBBIli  Tpolieccop  —  MHCTPYMEHT  CO3JIaHUf,
penakTupoBaHuss U (QopmarupoBaHusi TekcToB. IlpaBuia
HaOopa Tekcra. PenaktupoBanue tekcta. CBONCTBAa CUMBOJIOB.
Mpudt. Tunet wmpudroB (pybreHble, C 3aceUKaMH,
MoOHOIMpHHHEIE). [lomyXupHOE W KypCHBHOE HadepTaHHE.
CaolicTBa a03arieB: TpaHUIlBI, a03allHBIM OTCTYI, WHTEPBAJI,
BBIpaBHUBAaHUE. [TapameTpsr CTpaHHIIBI. CruneBoe
¢dopmatupoBanue. CTpyKTypupoBaHHEe HMHPOpMAUU  C
MOMOIIbI0 CHHCKOB M TaOaul. MHOrOypOBHEBBIE CIHCKH.
JloGaBnenne TabnuI] B TEKCTOBBIC JOKYMEHTHI. BcTraBka
U300paXeHU B TEKCTOBbIE  JIOKyMEeHTBHL. (OOTekaHue
M300pakeHUN TEeKCTOM. BKitoueHue B TEKCTOBBIM JTOKYMEHT
auarpaMM, (GopMyJ, HyMepalud CTPaHUI, KOJIOHTUTYJIOB,
CCBUIOK U JIPYTHX 3JIEMEHTOB

PactpoBbie  puCyHKH. Hcnonp3oBanne  rpaduyecKux
PUMHUTHBOB.

Omnepanuy perakTUpoBaHUsA TpaUIecKuX OOBEKTOB, B TOM
yuciie tupoBeix Gororpaduil: USMEHEHUE pa3Mepa, o0pe3Ka,
MOBOPOT, OTpakeHUe, pabora ¢ oOjacTsIMU (BBIICICHUE,
KOTIMPOBAHKE, 3aJIUBKA IIBETOM), KOPPEKIIUSA IIBETA, IPKOCTU U
KOHTpacTHOCTH. BekropHas rpaduka. Co3maHue BEKTOPHBIX
PUCYHKOB BCTPOCHHBIMH CPEACTBAMH TEKCTOBOTO IIpOLIEccCopa
WIM  Jpyrux nmporpamm  (mpuioxenuit). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI




4.3

[TonrotoBka  MyJIbTUMEAMMHBIX  IPE3EHTALIHM. Crmann.
JloGaBneHue Ha ciaia Tekcta U u300paxkeHuid. Pabora ¢
HECKOJIbKUMHU clIavIaMHu. JloGaBenue Ha clanm
ayJAMOBU3YyalbHBIX JaHHBIX. AHUMaNus. | unepcchuIku

4.4

4.5

Tunbl  gaHHBIX B SYEMKaX  AJIEKTPOHHOM  TaOJIHUIIBL.
PenaktupoBanue u dopmarupoBanue Ttabiul. BcTpoeHHbIE
(GyHKIIMU 171 TOMCKa MaKCUMyMa, MHUHUMyMa, CYMMbI U
cpennero  apupmernyeckoro. CopTHpOBKa JaHHBIX B
BBIJICJICHHOM JMarna3oHe. [TocTpoenue JMarpamMmm
(rucrorpamma, KpyroBas Auarpamma, TOYEYHAsl JHUAarpaMma).
Boibop Tuna muarpammel. IlpeoOpaszoBanue dopmyn mnpu
konupoBanuu. OTHOCUTENbHAs, a0COJIIOTHAsE U CMEIIaHHas
aapecanus

VYcroBHBIE — BBIYHMCIEHUS B JJEKTPOHHBIX  TaOIUIAX.
CyMMupOBaHHE U MOACYET 3HAUCHHM, OTBEHAIOIITUX 3aITAHHOMY
ycaoButo. O6padoTka GoybmnX HAOOPOB NaHHBIX. UMCIeHHOE
MOJIEJTUPOBAHUE B AJIEKTPOHHBIX TAOIUIIAX




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

» ndopmaTuka: 7-i kitacc: 0a30BbIM YPOBEHD: YUCOHHK; 5-€ U3/IaHHE,
nepepaborannoe bocosa JI.JI., bocoBa A.1JO. AknmonepHoe 00111eCTBO
«M3narenscTBO «IIpocBemenue»

» Undopmaruka: 8-it kiiacc: 0a30BbIM YpPOBEHb: YUCOHUK; 5-€ U3IaHue,
nepepadorannoe bocosa JI.JI., bocoBa A.1O. AkimorepHoe 001ecTBo
«3marensctBO «IIpocBenienne»

» Undopmaruka: 9-it kitacc: 0a30BbI ypOBEHb: YUCOHUK; 5-€ U3IaHue,
nepepaborannoe bocosa JI.JI., bocoBa A.JO. AkiimorepHoe 001ecTBo
«3marensctBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
«Mudopmatuka (6a30BsIit ypoBeHb). Peamuzarus @I'OC ocHOBHOTO 0011IeT0
o0Opa3oBaHus», METOANYECKOE ITocobue ais yuurens, atop JI. JI. bocona.
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4. http://www.ndce.edu.ru, Katanor yueOHbIX U3JaHUM, JIIEKTPOHHOTO
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oOpazoBaHus

5. http://www.portalschool.ru, lIIkonsHbI# TOpTaN

6. http://www.ict.edu.ru, @enepanpubiii nopran « MudopmanronHo-
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