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3.5. Padouyas nporpamma y4eOHoro npeamera « MnpopmaTnka»

MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma no napopMaTHKE Ha yPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npencraBieHHbIX B PI'OC 00O, a takxe ¢enepanbHOil pabodeid mporpaMMbl BOCIIUTAHUSL.

[Iporpamma mo wHpOpMaTHKE MAET MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu OO0ydYeHUs,
BOCIIUTAHMSI U PA3BUTHS, 00YJAIOIINUXCS CpeAcTBaMH HH(POPMATUKHN Ha 6a30BOM ypOBHE, YCTAHABIIUBACT
00s13aTeNIbHOE TIPEMETHOE COZEpIKAaHUE, MPEIyCMaTPUBAET €ro CTPYKTYPHPOBAaHUE IO pasieiiaM
TeMam.

[Tporpamma mo mH(pOpPMATHKE ONpeneNsIeT KOJINISCTBEHHBIE U KaYeCTBEHHBIC XapaKTePUCTHKH
y4eOHOro MaTepuana Uil KaXJA0ro roja M3ydeHHus, B TOM YHCJE IS COJACPIKATEIILHOTO HAIMOJHEHUS
pasHOro BHJIa KOHTPOJIA (IPOMEKYTOYHOW aTTECTAIlMA OOYYAIOIINXCS, BCEPOCCHICKHUX MPOBEPOYHBIX
paboT, TOCYAapCTBEHHOM NTOTOBOI aTTECTAIUH).

[MporpamMa 1O WHPOpPMATUKE SBISAETCS OCHOBOW Ui COCTAaBICHUS aBTOPCKUX YUEOHBIX
MPOrpaMM, TEMATUYECKOTO TUNIAHUPOBAHUS Kypca yUUTEIIEM.

[ensmu n3yueHus HHPOPMATUKH HA YPOBHE OCHOBHOT'O OOIIIETO OOpa30BaHMUsI SIBISIOTCS

(¢opMHpOBaHHE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKu MHQOPMATHKH, TOCTIKEHUSM HAYYHO-TEXHUYECKOTO MpOorpecca U OOIIeCTBEHHOHN MPaKTUKH, 32
CuéT pa3BUTHSA MpEACTaBICHU 00 MHPOPMAIMK KaK O BaKHEHIIIEM CTPAaTETHYECKOM Pecypce pa3BUTHS
JUYHOCTH, TOCYapPCTBA, OOIIECTBA, IOHUMAHUS POIU HH(DOPMAIIMOHHBIX MTPOIIECCOB, MHGOPMAITMOHHBIX
pecypcoB v HH()OPMAITMOHHBIX TEXHOJIOTHI B YCIOBHAX ITU(POBOI TpaHCHOpMALIMK MHOTHUX cep KU3HU
COBPEMEHHOT0 O0IIeCTBa;

oOecrieyeHne YCIOBUH, CIMOCOOCTBYIOIINX PAa3BUTHIO AITOPUTMHYECKOTO MBIIIICHUS Kak
HEOO0XOJUMOTO YCIIOBHSL TPO(PECCUOHATBHON JAEATENbHOCTH B COBPEMEHHOM HWH(POPMALMOHHOM
oO1mecTBe, MPEANOJaraoIero CrnocoOHOCTh 00yJaromerocs pa3ouBaTh CIOXKHBIC 3aJaud Ha Oosee
MIPOCTHIC M0/133/1a4H, CPABHUBATH HOBBIC 33/1a4H C 33/1a4aMy, PEHIEHHBIMU paHee, ONPEAeATh Iark s
TOCTIDKEHUS pe3ybTaTa U Tak Jalee;

dbopMUpOBaHHE U pa3BUTHE KOMIIETEHIIMI OOyJarommxcs B O0JaCTH MCHOIb30BaHUS
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHCJIC 3HAHUI, yMEHUI 1 HAaBBIKOB paOOTHI C
nH(popManuel, MporpaMMHUPOBAHUS, KOMMYHUKAIIMA B COBPEMEHHBIX HMHU(POBBIX Cpefax B YCIOBHSIX
obecrieueHrss ”HPOPMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH 00YyUaIOIErocs;

BOCTIMTAHHE OTBETCTBEHHOTO M M30MPATELHOTO OTHOIICHHS K HH(pOpMaIuu ¢ y4ETOM MPaBOBBIX
U 3TUYECKHUX acleKTOB €€ pachpOCTpaHEHUs, CTPEMJICHUS K MPOAODKEHHIO 0O0pa3oBaHUs B OOJIACTH
WH()OPMALIMOHHBIX ~TEXHOJNOTUH W  CO3HIATENBHOW JEATeTbHOCTH C TPUMEHEHHUEM CpPEeICTB
WH(POPMAIIMOHHBIX TEXHOJIOTHHA.

Wndopmarrka B OCHOBHOM 00111eM 00pa30BaHNU OTPAXKACT:

CYIIHOCTh HH()OPMATHKHU KaK HAYYHON JUCIUILUINHBI, U3ydarollell 3aKOHOMEPHOCTH MTPOTEKAHHS
Y BO3MOKHOCTH aBTOMATH3AIIMU HHPOPMAITMOHHBIX TPOIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE 00J1aCTH NMPUMEHEHUS WHPOPMATUKH, MPEKIEC BCETO WHPOPMAIIMOHHBIE TEXHOJIOTHH,
yIpaBlIeHUE U COITUABHYIO CEpY;

MEXIUCIUTUTHHAPHBIN XapakTep HHPOPMATHKU U HHOOPMAITMOHHOHN eATEIbHOCTH.

N3ydenne nHpOpMaTUKH OKa3bIBAET CYIIECTBEHHOE BIUSHUE HAa (DOPMHUPOBAHIE MUPOBO33PCHUS
o0ydJaromerocsi, €ro JKU3HCHHYIO ITO3WIMIO, 3aKJIaJblBAET OCHOBBI IMOHMMAaHUS IPHHIIUIIOB
(G YHKITMOHUPOBAHMS ¥ UCTIOJL30BaHUsI HH(POPMAIIMOHHBIX TEXHOJIOTHIA KaK HEOOXOAMMOT0O HHCTPYMEHTA
MPAKTUYECKH JFO00H NEeSTETFHOCTH U OJTHOTO M3 HamboJiee 3HAYMMBIX TEXHOJOTHYECKUX TOCTHIKECHHH
COBPEMEHHOW NMBHUIM3AIMU. MHOTHE NpeAMETHBbIE 3HAHUS U CHOCOOBI JEATENIbHOCTH, OCBOCHHBIC
00yJaroIUMUCs P U3yYeHUH HH()OPMATHKH, HAXOIAT IPUMEHEHNE KaK B paMKax 00pa30BaTeIbHOTO
mporecca MpH M3YY4EeHUW JPYTHX MPEAMETHBIX O0JacTed, TaKk MU B WHBIX J>KU3HEHHBIX CHUTYaIlUsX,
CTaHOBSTCS 3HAYAMBIMH JUISI (OPMHUPOBAHMS KAYECTB JIMYHOCTH, TO €CTh OpPHUEHTHPOBAHBI Ha
(dhopMUpOBaHHE METANIPEIMETHBIX M TUYHOCTHBIX PE3YJIHTATOB O0yUEHUSI.



OcHoBHBIE 331auH yueOHoro npeamera «MHpopmaTikay — chopMupoBaTh y 00ydaIOIIMXCS:

MOHMMAaHHE MPUHIUIIOB YCTPOHCTBA U (YHKIIMOHUPOBAHUS OOBEKTOB LU(POBOrO OKPYKEHUS,
NPEJCTaBICHUS 00 HICTOPUH U TEHACHIMAX Pa3BUTUS HH(POPMATUKH NTeproaa HudpoBoii TpaHchopManum
COBPEMEHHOTO OOIIECTBA;

3HAHMS, YMEHHS M HaBBIKM TPAMOTHOHM MOCTAHOBKHU 3a7a4, BO3HHUKAIONIUX B MPAKTUYCCKOU
NEeSTeIbHOCTH, JJISl WX PEUICHUS C TMOMOIIbI0 HWH(POPMAIMOHHBIX TEXHOJOTHH, YMEHHS M HaBBIKU
(bopManTu30BaHHOTO ONKMCAHUS MIOCTABJICHHBIX 3371ay;

0a3oBbie 3HaHUA 00 WHGOPMAIMOHHOM MOJACIUPOBAHWUH, B TOM YHCIE O MaTEMaTHYECKOM
MOJIETTMPOBAHUY;

3HAaHHE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYP U YMEHHE MPUMEHSATh 3TU 3HAHUS JJIsl TOCTPOSHUS
QJITOPUTMOB pEIICHUA 3a/1a4 110 UX MAaTEMaTHYECKUM MOJIETISM;

YMEHHMSI M HAaBBIKM COCTaBJIEHUS MPOCTHIX MPOrPaMM 0 MOCTPOCHHOMY aJTOPUTMY Ha OJIHOM U3
A3BIKOB IIPOTPAMMUPOBAHMS BBICOKOTO YPOBHS;

YMEHHSI U HaBBIKU 3(PQPEKTUBHOTO HCIOJB30BAHUS OCHOBHBIX THIIOB MPUKIIAIHBIX MPOrpaMm
(mpuiioskeHui) oO0IIero Ha3HayeHHs W HMHOOPMAIMOHHBIX CHUCTEM JJIS PEIIeHUS C MX IHOMOIIBIO
MPaKTUYECKUX 3ajay, BiaJeHHue 0a30BbIMM HOpMaMu HHGOPMAIMOHHON 3TUKHM W TpaBa, OCHOBaAMH
nH(POPMAIIMOHHOI 0€30MacHOCTH;

YMEHHE TPaMOTHO MHTEPIPETHPOBATh PE3yIbTaThl PEIICHUS MPAKTUYECKUX 33734 C MMOMOIIBIO
MH(OPMAIIMOHHBIX TEXHOJIOTHHA, IPUMEHATD MOJIY4YE€HHBIC PE3YJIbTAaThl B IPAKTHUECKOH eI TeIHbHOCTH.

Lenu n 3agaun n3ydeHust ”HOOPMATUKH HA YPOBHE OCHOBHOTO 0011IeT0 00pa30BaHUS OMPEICTSIOT
CTPYKTYPY OCHOBHOT'O COJEp)KaHHs y4yeOHOro mpeaMeTa B BHJAE CIEAYIOIIMX YETHIPEX TeMaTHYECKUX
pa3enos:

1u(poBasi (PaMOTHOCTE;

TEOpETUYECKHEe OCHOBBI HHPOPMATUKU;

QITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(OPMaLMOHHBIE TEXHOJIOTHH.

Ha usy4enue unopmaruxu Ha 6a30Bom ypoBHe orBoauTcst 102 yaca: B 7 kiaacce — 34 yaca
(1 yac B Hene10), B 8 kiaacce — 34 yaca (1 yac B Hegesn0), B 9 kiacce — 34 yaca (1 yac B Heaenio).

N3 yuyeOHBIX 4YacoB AHMYKOBA JIMLes1 HA n3y4yeHHne yyeOHoro npeagmera « Mndgopmaruka» B
8 kiacce BoIIeIeHO JONOJMHUTEILHO 17 yacoB. O01Iee KOJIUYIECTBO YacoB B 8 Kjacce cocTaBuTt 51
yac.

COJEPKXAHUE OBYYEHUSA

7 KUIIACC

[{udposas rpaMOTHOCTH

KomnbroTep — yHuBepcanbHOE YCTPOUCTBO 00paOOTKH JaHHBIX

Kommbrorep — yHuBepcaabHOE BRIYUCIUTEIBHOE YCTPOMCTBO, paboTatoiee 1o mporpamme. THrbl
KOMIIBIOTEPOB:  NIEPCOHAIBHBIE  KOMIIBIOTEPBI, BCTPOECHHBIE KOMIBIOTEPHI, CYNEPKOMIBIOTEPHI.
MoOwIbHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa W HUX HaszHadeHue. IIpomeccop. OmnepaTuBHas u
JOJITOBPEMEHHAsi TaMsAThb. YCTpoOWcTBa BBOAAa W BbIBoAAa. CEHCOpPHBINM BBOJ, JATYMKA MOOWMIBHBIX
YCTPOUCTB, CPeICTBA OMOMETPUUYECKON ayTeHTU(DUKAIIUH.

HcTtopust pa3BUTHS KOMIIBIOTEPOB U MporpaMMmHoro odecrieueHus. [lokoneHuss KOMIbIOTEPOB.
CoBpeMeHHbIE TEHEHIIUHN Pa3BUTHS KOMIIBIOTEPOB. CyNepKOMIIBIOTEPHI.

[TapannenbHble BEIYUCICHUS.

[lepconanbubiii  kommbioTep. Ilpomeccop M ero xapakTepuCTHUKM (TakToBas 4acToTa,
paspsanHocTh). OneparuBHas MaMATh. JlonroBpemMeHHas maMsTh. Y CTpOHMCTBA BBOJAA U BbIBOJA. OO0BEM
XPaHUMBIX JTaHHBIX (OTIEpaTUBHAS MAMSTh KOMIBIOTEPA, )KECTKHUI M TBEPAOTEIbHBIN JUCK, TOCTOSHHAS
namsTh cMapTdoHa) U CKOPOCTh TOCTYIA AJISl PA3IMYHBIX BUAOB HOCUTEJICH.

Texnuka 0€30MacHOCTH U MpaBuiia paboThl HA KOMITBIOTEPE.

[IporpamMmmebl 1 1aHHBIE



[Iporpammuoe obecnieueHue komnbioTepa. [IpukianHoe nporpammuoe obecneuenue. CucteMHoe
nporpaMMHoe obecrieueHue. CucreMbl nmporpammupoBaHusi. [IpaBoBasi oxpaHa MporpaMM U JIaHHBIX.
BecrutatHble 1 ycnoBHO-0ecmiaTHbIE TporpaMmbl. CBOOOIHOE IPOrpaMMHOE 00ECTICYeHHE.

®aiinel 1 manku (katanoru). [IpuHnumne! moctpoenus daitioBeix cucreM. [lomHoe ums daitna
(mamkn). ITyTs k ¢aitny (manke). Pabota c aitinamu 1 kaTagoramu cpeicTBaMH ONIEPALIMOHHON CHCTEMBI:
Co3/laHue, KOMMMPOBaHUE, TMEpeMeIleHNe, TIEPEUMEHOBAaHUE U yaaieHue (ailyioB M Mmarok (KaTajaoros).
Tuns! daiinos. CeoiicTBa (aitnoB. XapakrepHble pazMepsl (ailioB pa3IMYHBIX THUIIOB (CTpaHUIA TEKCTA,
AJICKTPOHHAs KHMTA, (hoTorpadus, 3aMUCh TTECHU, BUICOKIIUII, TTOJTHOMETPAKHBIA (UIbM). ApXUBaIIHs
naHHBIX. Mcnonp3oBaHue nporpaMMm-apxuBatopoB. Paitnossiit menemkep. [louck ¢aitnoB cpencrTBamu
ONEepalMOHHON CUCTEMBI.

KomnbroTepHsle BUpPYChl UM Ipyrue BpEIOHOCHBIE Mporpammbl. [Iporpammbsl JUIsl 3alUTHI OT
BHUPYCOB.

KomnbrotrepHsie cetu

O0benuHeHne KoMmbioTepoB B ceTh. CeTh MHTepHer. Beb-cTpanmuia, BeO-caiit. CTpykTypa
aznpecoB BeO-pecypcoB. bpayzep. [lonckossie cuctemsl. Ilonck nHGOpMaIuy mo KIr0UYEBbIM CJIOBAM H IO
n3o0pakeHuto. JlocroBepHoCTh HHGOPMAIINH, TOTydYeHHON U3 HTEepHeTa.

CoBpeMeHHBIE CepPBUCH HHTEPHET-KOMMYHUKAIUH.

CeteBoii 3TUKET, 6a30BbIe HOPMBI HHPOPMAIIMOHHOM ITUKU U TIpaBa npu padote B MHTEpHETE.
Crpareruun 6e3onacHoro noseneHus B MlHTepuere.

TeopeTtnueckre OCHOBbI HHPOPMATUKU

WNudopmanus n nHGPOpPMAITMOHHBIE TPOLIECCHI

Nudopmariyst — 0IHO U3 OCHOBHBIX MOHSATHNA COBPEMEHHOM HAYKH.

Wndopmanus kak cBeieHUs, IpeIHA3HAUYCHHBIE [T BOCIIPUATHUS YEIOBEKOM, U HH(pOpMAIHS KaK
JaHHBIE, KOTOPBIE MOT'YT OBITh 00pabOTaHbl ABTOMATH3UPOBAHHON CHCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONUCAHMS HEMPEPHIBHBIX OOBEKTOB U IPOLIECCOB C
MTOMOUIBIO JUCKPETHBIX JaHHbIX.

WNndpopmanoHHble MpoOIecChl — MPOIECChl, CBS3aHHBIE C XpaHEHHEM, NpPeoOpazoBaHHEM H
nepenayeii JTaHHbIX.

[IpencraBnenne uHpopManun

CumBoit. Andasut. MontHocTh andasuta. PazHoobpasue s361k0B 1 andaButoB. EcTecTBeHHBIC 1
¢dopmanbHble SA3bIKH. AJ(AaBUT TEKCTOB Ha pycCKoM s3bike. JlBomunsblid andasut. KommuecTBo
BCEBO3MOXXHBIX CJIOB (KOJIOBBIX KOMOWHaIWK) (PUKCUPOBAHHOW [IJIMHBI B JIBOMYHOM ali(haBUTE.
[IpeoOpazoBanue noboro andaBura K ABOUYHOMY. KOMMUECTBO pa3MYHBIX CIOB (UKCHPOBAHHOM
JUTMHBI B alipaBUTEe ONpeAeaéHHON MOIIIHOCTH.

KoaupoBanue cuMBOIOB OgHOTO andaBuTa C MOMOUIbIO KOJOBBIX CJIOB B JIPyrom aidasuTe,
KOJI0Bast TabJyInLIa, 1E€KOJUPOBAHUE.

JBonunslii kof. [IpeacraBnenue TaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOUYHOM ali(haBuTE.

HNudopmannonusiii 00bEM naHHbIX. BUT — MUHUMAaIbHAs eIMHUIA KOJIMYECTBAa UHPOPMAIUHN —
IBOWYHBIN pa3psn. EnuHuns! n3mepenus uHpopManmoHHoro odbéMa MaHHBIX. burt, OallT, KuinobaiT,
Mera0aiT, rurabainr.

CkopocTb nepegaun AaHHbIX. EAWHUIBI CKOPOCTH Nepeaauu JaHHBIX.

KonnpoBanue tekcroB. PaBHomepnswiii kon. HepaBHomepnwiii koa. KomupoBka ASCILL
Bocomubutasie komupoBku. Ilonstie o koaumpoBkax UNICODE. JlekoaupoBanue cooOIIeHUi C
MCIOJIb30BaHUEM PAaBHOMEPHOI'O U HepaBHOMEPHOTO Koja. MTHbopMaimoHHblit 00bEM TeKCTa.

Hckaxenue nHopmauu rnpu nepeaaye.

O61ee npeacrasieHue o HUGPOBOM MPEACTABICHUN ayAHOBU3YyaIbHBIX U APYTUX HEMPEPHIBHBIX
JTAHHBIX.

Komuposanue 1nisera. [[BetoBrie monenu. Moaens RGB. I'myOuna konupoBanus. [Tamutpa.

PactpoBoe u BekTOpHOE mpenctaBieHue uzoOpaxkeHui. [Iukcens. OneHka MHPOPMALMOHHOTO
00béMa rpaguIecCKrX JaHHBIX JJISI PACTPOBOTO M300paKEHUS.

Koaupoanue 3Byka. PazpsinHocts 1 yactoTa 3anucu. KoimdyecTBo KaHaIOB 3aIHCH.



OLeHKa KOJIMYECTBEHHBIX MAapaMETPOB, CBSI3aHHBIX C MPEJICTABICHUEM U XPAaHEHUEM 3BYKOBBIX
(aiinos.

HNudopmanroHHbIe TEXHOIOTHH

TexkcToBbIE TOKYMEHTHI

TexkcToBBIC TOKYMEHTHI U UX CTPYKTYpPHBIC dJIEMEHTHI (CTpaHuIla, ab3all, CTpOKa, CI0BO, CHMBON).

TekcToBbIN Mpoleccop — HHCTPYMEHT CO3/1aHus, pEAAKTUPOBAHUS U (OPMATUPOBAHUS TEKCTOB.
[IpaBuna nHabopa Tekcra. PemakrupoBanue tekcra. CpoiicTBa cumBosioB. Lpudrt. Tumsr mpudros
(pyOuniennle, ¢ 3aceukamu, MoHOIIMpUHHBIE). [TomykupHOE 1 KypcuBHOE HauepTanue. CBoMCTBa ab3aIieB:
rpaHullbl, aO3aIHBId  OTCTYI, WHTEpPBal, BblpaBHHBaHHME. [lapamerpsl crpaHuIbpl. CTUieBoe
dhopmaTupoBaHHeE.

CrpykrypupoBaHue WH(DOPMAIIMK C MTOMOIIBIO0 CIHCKOB W Ta0nwi. MHOTOYpOBHEBBIE CIUCKHU.
JloGaBrieHne TaOIuI] B TEKCTOBBIE JOKYMEHTHI.

BcraBka nzobpakeHuil B TeKCTOBbIE JOKYMeHTHI. O0TekaHue n300pakeHuii Tekcrom. Brimrouenue
B TEKCTOBBIH JOKYMEHT Auarpamm, (GopMyl, HyMepaluHu CTPAHUL, KOJOHTHUTYJIOB, CCBUIOK M IPYTHX
3JIEMEHTOB.

IIpoBepka mnpaBonucanusi. PaccrtaHoBka mnepeHocoB. ['oocoBoi BBOJ TekcTa. OnTuueckoe
pacno3HaBanue Tekcta. KommberorepHsiii mepeBo. Mcnons3oBanue cepsucoB MHaTepHeTa 7151 00paboTKH
TEKCTa.

KomnbsrotepHast rpaguka

3HAKOMCTBO C rpapuIecKuMH peaakTopamu. PactpoBsie pucynku. Mcnonb3oBanue rpaduueckux
MIPUMHUTHBOB.

Onepanuy perakTUpPOBaHUs TpadhuuecKuXx OOBEKTOB, B TOM 4YHCIEe HUQPPOBBIX ¢oTorpaduii:
W3MEHEHHEe pa3Mepa, o0pe3ka, MOBOPOT, OTpaKeHUe, paboTa ¢ obnacTsaMu (BbIICTICHUE, KOMUPOBAHUE,
3aJIMBKa LIBETOM), KOPPEKIIMSI LIBETA, IPKOCTHU U KOHTPACTHOCTH.

Bexropnas rpaduka. CozmaHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMU CPEICTBAMH TEKCTOBOTO
IpoLeccopa Win APYrux nporpamm (mpuiioxxkenuit). Jlo0aBneHne BEeKTOPHBIX PUCYHKOB B IOKYMEHTBHI.

MynbTUMEAUIHBIE IPE3CHTALUN

[ToaroToBka MyJabTUMEIUHHBIX mpe3eHTaruil. Cnain. JloOaBieHue Ha claiag TekcTta U
n300paxkeHuil. Pabota ¢ HECKOILKUMHY CIaiiTaMu.

JloGaBiieHne Ha claiij] ayTMOBU3yabHBIX TaHHBIX. AHUMAIs. [ UmepcchuIKy.

8 KIIACC

TeopeTtnueckre OCHOBbI HHPOPMATUKU

CucTtembl CUUCIICHUS

Hemno3unyoHHple ¥ MO3WIIMOHHBIE CUCTEMBI cuucieHus. Andasut. OcHoBanue. Pa3zpépuyras
dopma 3ammcu uucna. [lepeBoj B NMECATUYHYIO CHCTEMY YHMCEN, 3alMCAHHBIX B APYTUX CHUCTEMax
CUHCTICHUSI.

Pumckas cucrema cuucienus.

JBonuHas cucrtema cuucienus. [lepeBon uenbix yucen B npenenax ot 0 go 1024 B nBonuHyro
cucteMy cuucienus. Bocbmepuunas cucrema cuncienus. [lepeBos uncen u3 BOCbMEpUYHON CUCTEMBI B
JIBOMYHYIO M JECATUYHYIO cucTeMmbl U oOpartHo. lllectHammarepuunas cucrema cuucienus. [lepeBon
YyyceNl W3 LIECTHAAIATEPUYHOM CUCTEMBl B JBOMYHYIO, BOCBMEPUUYHYIO U JCCATUYHYIO CUCTEMBI U
oOpaTHO.

ApudmeTndeckue onepanuy B ABOUYHONW CUCTEME CUHCIICHUSI.

DIJIEMEHTHI MaTEMATUYECKOM JIOTUKH

Jloruueckue Bbicka3biBaHusl. Jlornueckue 3HaueHus BbICKa3bIBAaHUM. DJI€MEHTapHbIE U COCTABHbBIE
BbICKa3bIBaHUA. Jlornueckue omnepanuu: «u» (KOHBIOHKLHSA, JIOTMUYECKOE YMHOXKEHHUE), U
(IM3BIOHKIUS, JIOTHYECKOE CIIOKEHUE), «He» (Jlorudeckoe oTpunanue). [IpuopuTeT JIOTHYECKUX
omeparuii. OmnpeeneHne HWCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CIM HW3BECTHBI 3HAYCHUS
HMCTUHHOCTU BXOJSIIMX B HEro 3JE€MEHTapHBIX BbICKa3biBaHWU. Jlormueckue Bbipakenus. lIpaBuia
3aMMcH JOTHYECKUX BeIpaxkeHUil. [TocTpoeHne Tabaui HCTUHHOCTH JIOTHYECKUX BBIPaXKEHHI.

Jloruueckuie 371eMEHThI. 3HAKOMCTBO € JJOTUYECKMMHU OCHOBAMH KOMIIBIOTEPA.



ANTOpPUTMBI U TPOTPAMMUPOBAHHE

HcnionHuTenu 1 anropuTMel. AITOPUTMHAYECKHE KOHCTPYKIIMHU

[lonstne anroputma. McnonHuTenu anaropuTMoB. ANTOpUTM Kak IUIAH  YIPABJICHUS
HCIIOJTHUTEINIEM.

CpotictBa anroputma. CrocoObl 3amucu aiaroputMa (CIOBECHBIH, B BHUIEC OJOK-CXEMBI,
mporpamma).

AnropurMuueckue KOHCTpykuuu. KoHceTpykumsa «cinepoBaHue». JIMHEMHBIA — alropuTM.
OrpaHMYeHHOCTh  JIMHEWHBIX  ANTOPUTMOB:  HEBO3MOXHOCTb  INPEAYCMOTPETh  3aBHUCHUMOCTH
IIOCJIEZI0BATEIBHOCTH BBIMOIHAEMBIX IEHCTBUN OT UCXOAHBIX JAHHBIX.

KoHcTpykius «BeTBieHHE»: MTOJIHAS U HETIOIHAsA (OpMbIL. BhIOTHEHNE U HEBBITTOTHEHHUE YCIIOBUS
(MCTMHHOCTb U JIO)KHOCTb BbICKa3bIBaHus). [IpocThbie U cOCTaBHBIE YCIOBHS.

KoHCTpyK1Ms «OBTOPEHMs»: LHKIBI C 3aJaHHBIM YHUCJIOM IIOBTOPEHUH, C YCIOBUEM
BBITIOJIHEHM S, C IEPEMEHHOM IUKIIA.

Pazpabotka mist (GopManbHOTO HWCIOTHUTENSI ajirOpuTMa, MPHUBOJAIIETO K TpedyemMomy
pe3yabTaTy TMpH KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJIrOPUTMOB C
MCIOJIb30BaHUEM LIMKJIOB U BETBJICHHUM Js yrpaBieHHs] (OpMalbHBIMU MCIOJHUTEISIMH, TAKUMU Kak
PobGor, Yepemamka, Yepré&xHuk. BrplnogHeHne anropuTMOB BPYYHYIO U Ha KOMIIBIOTEpE.
CuHTakcuyeckue 1 jorndeckue omuoku. OTKa3sbl.

S13BIK MpOrpaMMHUpPOBAHUS

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonpHBIH AJNTOPUTMUYECKHI
S3bIK).

Cucrema nporpaMMHUPOBAHMS: PEIAKTOP TEKCTA MPOrpaMM, TPAHCIATOP, OTIAAUUK.

[lepemenHnast: Tum, ums, 3HaueHue. Llenple, BEIIECTBEHHBIE U CUMBOJIbHBIE TIEPEMEHHBIE.

Omneparop npucBanBaHus. ApupMeTHYecKre BbIpaKEeHUS U TOPSAIO0K UX BeIUUciIeHusd. Onepanun
C LIEJIBIMU YMCJIaMU: LIENOYUCIEHHOE JEJIEHNE, OCTATOK OT JEJICHUS.

BerBnenus. CocrtaBHble yciaoBHS (3alUCh JIOTUYECKUX BBIPAKEHUN HA M3y4yaeMOM SI3bIKE
nporpaMMupoBanus). HaxoxaeHnne MUHMMyMa 1 MaKCUMyMa U3 IBYX, TPEX U 4eThIpEX yucen. Pemenue
KBaJPAaTHOT'O YPABHEHUS, UMEIOILIETO BEIIECTBEHHBIE KOPHH.

Juanorosass omyagka MporpamMMm: IOLIArOBOE BBHINOJHEHHUE, MPOCMOTP 3HAYEHWN BEJIWYMH,
OTJII0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBueM. Anroput™ EBkinja A HaX0KIEHHUST HAaMOOJBIIEro OOILIero AeTUTENs ABYX
HaTypaJbHBIX uKces. Pa3OueHue 3anucu HaTypajdbHOTO YKCIa B TO3UIIMOHHON CUCTEME C OCHOBAHHUEM,
MEHBIIUM WU paBHBIM 10, Ha OTHENbHBIE U(PBHIL.

[ukn ¢ mepeMeHHOl. ANTOpUTMBI MPOBEPKH AEIMMOCTH OJHOIO IIEJION0 YMCIIa Ha APYroe,
IIPOBEPKH HATYpaJIbHOTO YKCiIa Ha IPOCTOTY.

O6paboTka CHMBOJBHBIX NaHHBIX. CHUMBOJBHBIC (CTPOKOBBIC) MepeMeHHbIe. [locumMBONMBHAS
obpaborka ctpok. IToacu€r yacToThl MOSBIEHUS CHMBOJIA B CTpOKe. BcTpoeHHbIe (QYHKUIUU IS
00pabOTKHU CTPOK.

AHanu3 aropuTMoB

Omnpenenenre BO3MOXHBIX Pe3yIbTaTOB pabOThl aJropUTMa MPU JAHHOM MHOKECTBE BXOJHBIX
JAHHBIX, OIPEJEIIEHNE BO3MOKHBIX BXOJIHBIX JAHHBIX, IPUBOAIINX K JAHHOMY PE3YJIbTaTYy.

9 KIIACC

Hudposas rpaMoTHOCTH

['moGanbHas ceth MIHTEpHET M cTpaTernu 0€30MacHOTO MOBEICHUS B HEM

I'moGanbnass cers Uurtepner. IP-ampeca y3nmoB. CereBoe XpaHEHHE JaHHBIX. MeETOJBI
MHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO pa3MelleHus: HoBoi nHdopmanuu B Mutepuere. bonbuine nanubie
(MHTEpHET-JaHHbIE, B YaCTHOCTHU JaHHbIE COLUAIBHBIX CETEN).

[Tonsitue 06 mHpOpManMOHHONW Oe30MmacHOCTH. YTPO3bl HHPOPMAIIMOHHON 0€30MacHOCTH MpHU
pabote B ri00anbHOIN CeTH U METOAbl MPoTUBOAEHCTBUS UM. IlpaBuna GezomacHoOW ayTeHTH(HUKALUU.
3ammra nguyHOW wHpopManuu B MHTepHere. be3omacHweie cTpaTermu moBencHus B HTepHeTe.



[IpenynpexneHue BOBICYCHUS B JECTPYKTUBHBIE W KPUMHHAIBHBIE (DOPMBI CETEBOW aKTHBHOCTHU
(xubepOyuMHT, GUITUHT U ApyTHe GOPMBI).

Pabora B nH(OpMAIIIOHHOM MPOCTPAHCTBE

Buner nesarenbHocty B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKALMOHHBIE CEPBUCHI (TI0UYTOBAs
ciyk0a, BUICO-KOH(EPEHII-CBA3b U JIPYTHE), CIIPaBOYHbIE CIYKObI (KapThl, paclucaHHs U Jpyrue),
MTOMCKOBBIE CITY>KOBI, CIIY’)KObI OOHOBJICHHSI TTPOTPAMMHOTO OOECTICUCHHS U JIpyrue ciayk0bel. CepBUCHI
roCyapCTBeHHBIX ychyr. OOiauHble XpaHwiuia JaaHHbIX. CpeiacTBa COBMECTHOH pa3paboTKu
TOKyMEeHTOB (oHsaiiH-0(uckl). [Iporpammuoe obecrnieueHne kKak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBBIC U
rpaduyecKkue peJaKToOphl, Cpelbl pa3paboTKU MPOrpamMm.

TeopeTtnueckre OCHOBbI HHPOPMATUKU

MonenupoBaHue Kak METO] TO3HAHUS

Mopenb. 3amaum, pemiaeMbie ¢ TIOMOIIBIO MojenupoBaHus. Kiaccudukanmumm Momenei.
MartepuanpHbie (HATypHBIC) U HHQPOPMAIMOHHBIE Mojenu. HempepbiBHbIE W IHUCKPETHBIC MOJICIH.
NmuTanmonnsie moaenu. Mrpossie moaenu. O1ieHKa aIeKBaTHOCTH MOJIENIA MOJIETUPYEMOMY OOBEKTY U
EJISIM MOJCITUPOBAHUS.

Tabnuunsie mogenu. Tabnuia kak npeacTaBiIeHUe OTHOIICHHUS.

Bbaser nanabix. OTOOp B TAOIHIIE CTPOK, YIOBICTBOPSIONINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedpo, myts. OpueHTHPOBAaHHBIE M HEOPUEHTHPOBaHHBIC rpadrl. [nHa (Bec)
pebpa. BecoBast marpuna rpada. JnuHa myTa Mexay BepumHaMu rpaga. IIouck onTuManbHOro myTH B
rpade. HauanpHas BepmmHa (MCTOYHHWK) M KOHEUYHAs BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Trpade.
Brruncnenmne konmu4ecTBa MyTei B HAIIPaBJICHHOM allUKJIMYECKOM rpade.

HepeBo. Kopenn, BepmmHa (y3en), auct, pedbpo (mayra) mepeBa. Bricora mepesa. Ilomnepeo.
[Tpumeps! ucnonb3oBanus aepeBbeB. [lepedop BapuaHTOB ¢ MTOMOIIBIO AepeBa.

[lonsiTe MaremMaTM4eckol Mojaenu. 3ajadd, pellaeMble C MOMOILIBI0 MaTEeMaTUYECKOIO
(KOMITBIOTEPHOTO) MojenupoBanus. OTIu4re MaTEeMaTHYECKOM MOJAENH OT HATYpPHON MOAETHd U OT
CJIOBECHOTO (JIUTEPATYPHOTO) OMUCAHMS OOBEKTA.

Dranbl KOMITBIOTEPHOTO MOJETUPOBAHUS: TOCTAaHOBKA 3aJaud, MOCTPOSCHUE MaTeMaTHYeCKOU
MOJIEJIH, IpOrpaMMHasl peau3alus, TECTUPOBaHUE, IPOBEACHHE KOMIIBIOTEPHOTO SKCIIEPUMEHTA, aHAIHU3
€ro pe3ybTaTOB, YTOUHEHHE MOJICITH.

AJTOPUTMBI U IPOTPAMMUPOBAHHE

Pa3zpaboTka anropuTMoB U IpoTrpamMm

PazOuenue 3amaun Ha nonzanayu. CocTaBieHHE aJTOPUTMOB U MPOTPaMM C UCHOJIb30BaHUEM
BETBJIICHUI, IMKJIOB W BCIIOMOTATENbHBIX aJITOPUTMOB MJIsS YIPaBICHHUS HCHOIHHUTENeM PoOoT wiun
JIPYTUMHU UCTIOJHUTENSMH, TaKUMHU Kak Uepenanika, UepTEXHUK U IPYTHUMH.

Tabnuunble BenmnuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. COCTaBICHHUE U OTJIAKA IPOTPaMM,
peaIM3yIOLINX TUIIOBBIE aJITOPUTMbI 00paOOTKHU OJJHOMEPHBIX YHCIOBBIX MACCUBOB, Ha OJTHOM U3 S3bIKOB
nporpammupoBanust (Python, C++, Ilackanp, Java, C#, IllkonpHbII AnropuTMHYECKUN S3BIK):
3aMoJIHEeHHE YHCIOBOTO MAacCUBa CIIYYaliHBIMHU YHCIaMH, B COOTBETCTBUU C (OPMYJION UM IMMyTEM BBOJIA
qucell, HAXOXKJCHHE CyMMBI 3JIEMEHTOB MAcCHBA, JTUHEHHBIA TOUCK 33JJaHHOTO 3HAYEHUS B MAaCCHUBE,
MOJCYET AIEMEHTOB MAaCCHBA, YIOBJIETBOPSAIOIIUX 33/JlaHHOMY YCJIOBHIO, HaXOXKICHHE MUHUMAJIbHOTO
(MakcuManbHOrO) 35eMeHTa MmaccuBa. COpTUPOBKA MacCUBa.

OO0paboTka MOTOKa JAHHBIX: BBHIYMCIECHUE KOJIMYECTBA, CYMMBI, CPEIHEro apu(pMETHUECKOro,
MUHUMATBHOTO W MaKCHMAJIbHOTO 3HAYEHUS DJIEMEHTOB IOCIIECOBATEILHOCTH, YIOBICTBOPSIOIINX
3aJJaHHOMY YCJIOBHIO.

Ynpasnenue

Vnpasnenue. Curnan. O6patHas cBs3b. [lonydeHne curHaioB oT HUPPOBHIX TaTYNKOB (KacaHMUsI,
paccTosiHus, CBETa, 3ByKa U JApyroro). [[puMepsl HCMIOIB30BaHUS MPUHITUIIA OOPATHOU CBS3HM B CUCTEMAxX
yIpaBiIeHUS TEXHUYECKUMHU YCTPOHCTBAMU C MTOMOIIBIO JaTYUKOB, B TOM YHCIIE B POOOTOTEXHUKE.

[Ipumepbl poOOTH3UPOBAHHBIX CHCTEM (CHCTEMa YIPABICHUS ABM)KCHHEM B TPAHCIOPTHOU
CUCTeMEe, CBapoYHas JIMHUS aBTO3aBOJla, ABTOMAaTHU3WPOBAHHOE YIPABIIEHHWE OTOIUIEHHEM JIOMa,
ABTOHOMHAS CHCT€Ma YIPaBICHUS TPAHCIIOPTHBIM CPEJICTBOM U JPYTHE CUCTEMBI).



WupopmanmoHHbIe TEXHOIOTUN

DNEeKTPOHHBIE TaOIUIIBI

[lonarue 00 »3neKTpoHHBIX Tabnuuax. TuUObl JaHHBIX B SYEHKax HIIEKTPOHHON TaOIHIIbL.
PenaktupoBanue u QopmarupoBanue Tabnul. BcerpoeHHble (YHKIUM JUIsi TOMCKA MaKCUMYyMa,
MUHHMYMa, CYMMBI U cpenHero apudmernueckoro. CoOpTUpOBKa JaHHBIX B BBIJECICHHOM JIMaIa3oOHE.
[loctpoenue nuarpamMm (rHCTOrpamMma, KpyroBas guarpamma, TodeuHas auarpamma). BeiOop Tuma
JarpamMmel.

[IpeoOpazoBanne dopmyn npu KomupoBaHuU. OTHOCUTENBbHAs, aOCOJMIOTHAsT W CMENIaHHas
azpecanusi.

VYcoBHbIE BBIYUCIEHUS B 3JEKTPOHHBIX Tabmumax. CyMmMMHpoBaHUE M TMOJCYET 3HAYCHUI,
OTBEYAIOIINX 33JaHHOMY ycoBHI0. OOpaboTka O0bIIMX HAOOPOB NaHHBIX. UHCICHHOE MOJCTUPOBAHHE
B QJIEKTPOHHBIX Ta0IMIIAX.

WndpopmanoHHbIE TEXHOJIOTUU B COBPEMEHHOM OOIIIECTBE

Posib nHpOPMAIIMOHHBIX TEXHOJIOTUH B pa3BUTHH IKOHOMUKH MHUPa, CTpaHbl, pernoHa. OTKPbIThIE
o0pa3oBaTenbHbIC PECYPCHI.

[Tpodeccun, cBsa3anHbie ¢ THHOPMATHKON U HHOOPMAITMOHHBIMHU TEXHOJIOTHUSIMHU: BeO-IH3aiiHeD,
NPOTPaAaMMHUCT, pa3pabOTYMK MOOHMIIBHBIX MPHIOKEHHH, TECTUPOBIIMK, APXUTEKTOP MPOrpaMMHOTO
o0ecrniedeHus, CIeHalInCT 110 aHAJIU3Y JAHHBIX, CUCTEMHBIN aIMUHUCTPATOP.

IVIAHUPYEMBIE PE3YJIBTATHI OCBOEHUAA INPOI'PAMMBI no
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

N3ydyenne wuHPOPMATHKHA HA YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUS HANpPaBICHO Ha
JOCTUKEHHE 00Y4aroIUMHUCSA JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YyJIbTaTOB OCBOEHUS
coJiepKaHusl yueOHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yabTAThl UMEIOT HANPABICHHOCTh HA PELICHUE 3a/1a4 BOCIIUTAHUS, Pa3BUTUS U
COIMAIM3AIIMN 00YJArOITUXCSl CPEICTBAMH Y4€OHOTO TPEeIMeTa.

B pesynbrare wu3ydeHus HHOOPMATHKHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOy4arorierocs OynyT choOpMUPOBAHBI CISAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1) naTproTUYECKOro BOCIIMTAHUSA:

[IEHHOCTHOE OTHOILIEHWE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HaCJIeINI0, TOHMMAaHUE 3HaYeHUs! UH(OPMATUKH KaK HAyKH B )KH3HU COBPEMEHHOTO O0IIECTBA, BIIa/ICHUE
JOCTOBEpHON HH(OpMAIMel O MepeoBbIX MHUPOBBIX U OTEUECTBEHHBIX JIOCTHIKEHHUSX B 00JIACTH
MH(POPMATUKU ¥ HH(POPMALIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCT B HAYYHBIX 3HAHUX O IU(POBOI
TpaHchopMaIuu COBPEMEHHOTO OOIIIECTBA;

2) NyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OpHUEHTAIMs Ha MOpaJIbHbIE IEHHOCTH U HOPMBI B CUTYallUsIX HPAaBCTBEHHOT0 BHIOOpA, TOTOBHOCTh
OLIEHUBATh CBOE MOBEJCHHE M NOCTYIKH, a TAK)KE MOBEICHHE U MOCTYIKU JPYTUX JIOJCH C MO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUN MOCTYIIKOB, aKTUBHOE HEMPUATHE
acoIMalIbHBIX ITOCTYIKOB, B TOM uuciie B MIHTepHeTe;

3) Tpak1aHCKOTO BOCTIUTAHUSA:

IPECTaBICHNE O COLUANBHBIX HOPMAaxX U MPaBUJIaX MEKJIUYHOCTHBIX OTHOIICHHUN B KOJIJICKTHBE,
B TOM 4YHCJI€ B COLMAIbHBIX COOOIIECTBAX, COOIIIO/IEHNE MPaBUl 0€30MaCHOCTH, B TOM YHCIIE HABBIKOB
0€30MacHOTO MOBEACHUSI B HHTEPHET-CPEeZie, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOM AEATENbHOCTU
IIpU BBIMIOJIHEHUH YYEeOHBIX, MO3HABATENbHBIX 3a]a4, CO3JAaHUM YUEOHBIX MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOTIOMOIIH B ITPOIECCE ATOM yueOHOH e TeNbHOCTH, TOTOBHOCTD OLICHUBATh
CBOE MOBEJICHUE U MOCTYIIKH CBOMX TOBApHUILEH ¢ MO3UIUN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HaHUS NOCIIEICTBUN ITOCTYIIKOB;

4) IEHHOCTEW HAYYHOTO TTO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUECKUX TpecTaBiIeHuil 00 nHpopMaiu, nHHOPMAIIMOHHBIX
npoueccax U MH(GOPMALMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS



HAayKd U OOIIECTBEHHOW NPAaKTUKU M COCTABJIAIOMUX 0a30BYI0 OCHOBY JUIs MOHHMMAHHS CYIIHOCTH
HAay4YHOU KapTUHBI MUPA;

UHTEpec K OOyYeHHIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, OCOZHAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 00YUYEHUS B JabHEHIIIEM;

OBJIQ/ICHUE OCHOBHBIMH HAaBBIKAMU HCCJIEJOBATENbCKOM  JESTEIBbHOCTH, YCTaHOBKAa Ha
OCMBICJICHHE OIIbITa, HAOJIOACHUH, TIOCTYIIKOB M CTPEMJICHHE COBEPIICHCTBOBATH MYTH JIOCTHIKCHHS
WH/IMBUYAIBHOTO U KOJIJIEKTHBHOTO OJIaronoryyus;

c(OPMHUPOBAHHOCTh WH(POPMANMOHHON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHLHOM
paboTbl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPAaTypod, pa3HOOOpPa3HBIMU CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHH, a TAK)KE€ YMEHUS CAMOCTOSITEIILHO ONPEIEIISATh IENId CBOETO 00yUeHUs,
CTaBUTH U POPMYIUPOBATH 115l ceOst HOBBIE 331a4H B yu€0e 1 IO3HABATEIbHOM AATEIbHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOCH MO3HABATEIBHOM NESATEIHHOCTH,

5) popmupoBaHUs KyJIbTYpPbI 310POBBSI:

OCO3HAHWE IEHHOCTH XHM3HH, OTBETCTBCHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO, YCTaHOBKA Ha
3I0pOBBI 00pa3 *KU3HU, B TOM YHCJIEC U 332 CUET OCBOCHHUS U COOJIIOJICHUs TpeOOBaHM Oe30macHOM
AKCILTyaTaluy CPEICTB HH(YOPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

6) TpyZIOBOTO BOCITUTAHUSA:

WHTEpPEC K MPaKTHUYECKOMY H3ydeHHuio mpodeccuidi u Tpyma B cdepax NpodecCHOHATBHOU
NeSTeNbHOCTH, CBS3aHHBIX C HMH(QOPMATHKOW, WPOrpaMMUPOBaHHEM U  UH(GOPMAIMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHAX HAyKH HWH(POPMATUKA H HAYIHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBII BHIOOpP M MOCTPOCHUE WHAMBHUIYATBHON TPAaeKTOPUH O0Opa30BaHUS W JKU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

0CO3HaHME TTI00ATBHOTO XapaKkTepa HKOJOTHUECKUX MPOOJIEM U MyTel UX PELIeHHUs, B TOM YUCIIe
C Y4€TOM BO3MOXHOCTEH NWH(OPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

8) aganTanuy 0O0ydaronierocs K M3MEHSIOMIMMCS YCIOBUSAM COILIMAIbHON M IPUPOTHON CPEbL:

OCBOCHHE  OOYYalOUIMMHCS  COIMAJIBHOTO  OIBITa, OCHOBHBIX  COIMAJBHBIX  POJICH,
COOTBETCTBYIOIINX BEIYIIEH AeATEIbHOCTH BO3pacTa, HOPM U IIPaBUII OOIIECTBEHHOTO MOBEACHHMSI, PopM
COIMAJIFHOW JKWU3HU B TPYINIax M COOOMIECTBaX, B TOM YHCJIE CYIIECTBYIONIMX B BHPTYaJIbHOM
MIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pPe3ylbTaThl OCBOCHUS MPOrPaMMBI 10 MH(POPMATUKE OTPAXKaAIOT OBJaJICHHE
YHHUBEPCAITLHBIMU YYCOHBIMH JICHCTBUSMH — ITO3HABATEIIHPHBIMHI, KOMMYHHKATHBHBIMH, PETYJISTUBHBIMU.

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS

bazoBble mornueckue AeMCTBUS:

YMEHHE  ONpeNeNsThb IOHATHUS, cO3/laBaTh  OOOOIIEHHUS, YCTaHaBIMBATh  aHAJOTHH,
KIIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMpATh OCHOBAaHUS W KPHUTEPUH i KiIacCU(DUKAIINH,
YCTaHABIIMBATh NPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOMUTH JIOTMUECKHE pACCYKIEHHUS, [esaTh
YMO3aKII0YeHUs (MHAYKTUBHBIC, IEYKTUBHBIC U 10 aHAJIOTUH) U BBIBOBL;

YMEHHE CO3/1aBaTh, MPUMEHATh M MPEeoO0pa30BbIBATh 3HAKW M CHMBOJIBI, MOJICIH U CXEMBI IS
pelieHrs yueOHBIX ¥ MO3HABATEIbHBIX 3a/1a4;

CaMOCTOSITEIbHO BBIOMpATh CMOCOO pemieHus y4eOHOW 3amavym  (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUsS, BBIOMPATh HauOoJee MOAXOASIIMN C Y4ETOM CaMOCTOSITETBHO BBIJACICHHBIX
KpUTEpHEB).

bazoBble nccnenoBaTenbCKue qeUCTBUS:

dbopMynupoBaTh BOMPOCHl, (UKCHUPYIOIIUE pa3pblB MEXKIY pEaTbHbIM U KelaTeIbHbIM
COCTOSTHEM CUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIUBATH HICKOMOE U JIaHHOE,

OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMaLMIO, TOJYYEHHYIO B XOJe
HCCIIE0BAHUS;



IPOTHO3UPOBATh BO3MOYKHOE JajJbHEHIIee Pa3BUTHE MPOIECCOB, COOBITUI M UX MOCIEACTBUS B
AQHAJIOTUYHBIX WM CXOAHBIX CUTYallUsIX, & TAKXK€ BBIABUTATh MPEANONIOKEHHS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pa6ota ¢ nuadopmanmeii:

BBISBIISITH Ie(DUIIUT HHPOPMAITNH, TAHHBIX, HEOOXOIUMBIX IS PEIICHUS TTOCTAaBICHHON 33/1a4H;

MPUMEHSTh pa3jMyYHble METO/bI, HHCTPYMEHTHI U 3alpOoChl MpU MOHUCKE U 0TOOpe MH(pOpMaLUn
WM TAHHBIX U3 UICTOYHHUKOB C YUETOM MPEAIOKEHHON YIeOHOM 3a/1a4u U 3a/IaHHBIX KPUTEPUEB;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3TUUHbIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

CaMOCTOSITEIbHO ~ BBIOMpaTh ONTHMaIbHYIO ¢GopMy TpeACTaBiIeHUS HHPoOpManuu u
WUTIOCTPUPOBATh pellacMble 3a7aud HECIOXHBIMH CXEMaMH, JAuarpaMMaMy, WHOW rpadukod U ux
KOMOMHAIMSIMH;

OIICHUBATh HANEKHOCTh WH(GOpPMALUM 10 KPUTEPUSM, MPEIJIOKEHHBIM YUUTEIEM HIIN
c(OpMYyIUPOBAHHBIM CAMOCTOSATEIHHO;

3 PEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH HH(POPMAITHIO.

KomMMmyHHKaTHBHBIE yHUBEpCAIbHbIE yUeOHbIE 1eHCTBUS

Obmenue:

COTIOCTABJISITh CBOM CYXJACHUS C CYXACHHUSIMH JPYIMX y4YaCcTHHKOB Jauajora, oOHapy>KMBaTh
pas3nuyme U CXOJCTBO NO3ULINH;

nyOJIMYHO TNPEACTABIATh PE3YJbTAaThl BHIOJHEHHOTO OMBITa (3KCHEPUMEHTA, HCCIEIO0BaHUSA,
IIPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (OopMaT BBHICTYIICHHS ¢ yY4ETOM 3a71a4 IPE3eHTAUU U 0COOEHHOCTEN
ayTUTOPUU U B COOTBETCTBHH C HUM COCTaBIISITh YCTHBIC M MHUCHMEHHBIE TEKCTHI C HCIIOIH30BAHUEM
WJUTIOCTPATUBHBIX MaTEpPHAJIOB.

CoBMecTHas 1eATEIBHOCTh (COTPYAHHUYECTBO):

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U HHIUBUAYATbHON pabOThI P PEIICHUN
KOHKPETHOW MPOOJIEMBI, B TOM YHUCJIE TP CO3aHUN HHPOPMAIIIOHHOTO MPOJIYKTa;

MIPUHUMATBH 11€]Th COBMECTHOW MH(POPMAIIMOHHOM IEeATeILHOCTH IO cO0py, 00paboTke, epeaaye,
dbopManm3anuu nHGOPMAIINH, KOJICKTUBHO CTPOUTH JEHCTBHS 10 €€ TOCTIKEHHUIO: PACIIPEACTISTh POIIH,
JIOTOBapUBATHCA, 00CYKIaTh MPOIIECC U PE3YIbTAT COBMECTHOU pabOTHI;

BBITIOJTHATH CBOIO YacTh paboThl ¢ MHGOpMaIueit nin HHHOPMAIMOHHBIM MPOTYKTOM, TOCTHTast
KaueCTBEHHOI'0 pe3yibTaTa 10 CBOEMY HAINpaBICHHUIO U KOOPAUHHUPYS CBOM ACUCTBHUS C APYTUMHU
YJIeHaMU KOMaH]Ibl;

OLICHMBAaTh KAaye€CTBO CBOEr0 BKJaJa B OOIIMNA HMHQOPMAIMOHHBIM MPOIYKT MO KPUTEPUSAM,
CaMOCTOSITENTLHO c(POPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOICHCTBUS;

CpaBHMBATh Pe3yJbTaThl C HCXOJHOM 3ajjauell ¥ BKJIAJ KaKJIOTO WiIeHa KOMaHJIbl B JIOCTH)KEHUE
PE3yNbTATOB, Pa3AeniTh cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEAOCTABICHHUIO OTYETA
nepeJ rpymmnou.

PerynsTuBHbIC YHUBEpCATbHBIC YUCOHBIC ICHCTBUS

Camoopranu3zanms:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUsX MPOOIEeMBbI, TPeOYIOIINe peIcHUS;

OpPUEHTUPOBATHCS B PA3IMUYHBIX MOAXO0/aX K MPUHATHUIO pelIeHUH (MHAUBUAYaIbHOE MPUHSTHE
pELIeHNH, IPUHATHE PELIEHUI B TPyNIIE);

CaMOCTOSITEJIbHO COCTAaBJIATh QJITOPUTM pEUICHUs 3a7aud (MJIW €r0 4acTh), BBIOMpATh CIOCOO
pelieHrss ydeOHOW 3amadv ¢ Y4E€TOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATH Ipe/iaraéMble BApUaHTHI PELICHUM;

COCTaBIATh IUJIaH JACWCTBHMI (IJIaH peanu3allid HaMEYCHHOTO alTOpUTMa  PEIICHHS),
KOPPEKTUPOBATh MPEJIOKEHHBIN aITOPUTM C YIETOM MOTYUESHUS HOBBIX 3HaHUN 00 N3yuaeMOM O0BEKTE;

JIeNIaTh BBIOOP B YCIOBHUSAX MPOTUBOPEUHBOM MHGOPMAITUH U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpoh (pediiekcus):

BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIIeKCUH;



JaBaTh OLIEHKY CUTYAI[MH U MpeJiarath 1jiaH e€ N3MECHCHNUS,

YUUTHIBaTh KOHTEKCT M MPEABHAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh NpPHU PELICHUU
y4eOHO 3a/1a4M, aqalTHPOBATh PEIICHHE K MEHSIOMIUMCS 00CTOSITETTLCTBAM;

OOBSCHATH TPUYUHBI  JIOCTHIKCHHUS  (HEHOCTHXKEHHUS) Ppe3yJdbTaToB  WHGOPMAIMOHHON
JeSITeNbHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOAUTh IO3UTHUBHOE B MPOU3OIIE/AIIECH
CUTYaIlUH;

BHOCHTh KOPPEKTHUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIHMXCS
CUTYalul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LU U YCIOBHUSIM.

OMOIIMOHAILHBIN UHTEIEKT:

CTaBUTH ce0s1 HA MECTO JIPYTOro YeI0BeKa, MOHMMATh MOTUBBI U HAMEPEHUS JPYTOTO.

[IpunsTre ceds U Apyrux:

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT AaKE B YCIOBUAX OTKPBITOTO JOCTYIA
K JII0OBIM 00bEMaM UH(POPMAITUH.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoniy o0y4enus B 7 kiacce y ooyuaromerocst 0yayT copMupoBaHbI CISAYIOININE YMECHHUS:

MOSICHSTh HAa MPUMEpPax CMBICH MOHATHH «uHGOpManus», «IHGOPMAIMOHHBIA TPOIECCY,
«o0paboTka nHPpOpMaLHKNY, «XpaHEHUE HH(DOPMAITUNY, «TIepeaada nHpopMaumny;

KOIMPOBATH U JIEKOAUPOBATH COOOIIICHUS 10 33JaHHBIM ITPaBHJIaM, IEMOHCTPUPOBATH TOHUMAaHUE
OCHOBHBIX MPUHIUIOB KOJUPOBAaHUS HHPOPMAIMHU Pa3INMYHON MPHUPOAbI (TEKCTOBOW, TrpauuecKoHu,
ayzuo);

CpPaBHMBATh JJIMHBI COOOIIEHUH, 3alIMCAaHHBIX B PA3JINYHBIX aln(aBUTaX, ONEPUPOBATH €IUHULIAMU
U3MepeHus: THPOPMAITMOHHOTO 00hEMA U CKOPOCTH MEPEAaYu TaHHBIX;

OLICHUBATh U CPAaBHUBAThH pa3Mephbl TEKCTOBBIX, TpapueCKHX, 3ByKOBbIX (halijIOB U BUI€0(ailioB;

MPUBOIUTH MPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEeHHsI U Tiepeaayn nH(OpMaIliy, CpaBHUBATh
UX KOJIMYECTBEHHBIE XapaKTePUCTUKU;

BBIJICTISITh OCHOBHBIC JTalbl B MCTOPUU U TIOHMMATh TEHJACHIUU PA3BUTHUS KOMIIBIOTEPOB U
MIPOTPAMMHOTO 00ECTICUCHHS;

MOJTy4aTh ¥ MCIIOIH30BaTh HHPOPMAIIHIO O XapaKTePUCTHKAX MMEPCOHATHHOTO KOMIBIOTEPA U €r0
OCHOBHBIX 3JIeMEeHTax (IpoIeccop, ornepaTuBHas NaMsTh, JOJITOBPEMEHHAs TaMsITh, yCTPOWCTBA BBOIA-
BBIBOJIA);

COOTHOCHUTD XapaKTEPUCTUKHU KOMITbIOTEPA C 331a4aMH, PEIIaeMbIMH C €r0 MOMOUIBIO;

OpPUEHTUPOBATLCS B UEPAPXHUECKON CTPYKType (ailioBOil CUCTEMBI (3alMHMCHIBAThH MOJHOE UMS
¢daiina (katanora), myTh K ¢aiiay (KaTajory) Mo HMEIONIEMYCS ONMUCAaHUIO (alIoBOW CTPYKTYPHI
HEKOTOPOT0 HH(POPMAIIMOHHOTO HOCUTEIIS);

pabotath ¢ (ailioBoi cCHCTEMOM IEPCOHATLHOTO KOMIThIOTEpA C UCIIOIB30BaHUEM TpadhUIeCcKOro
uHTepdeiica, a MMEHHO: CO37aBaTh, KOIHPOBATh, MEpeMellaTh, MEPECHMEHOBBIBATh, YAAIATh U
apXUBUPOBAThH (haljIbl U KaTaJIOTH, UCIIOJIb30BaTh AHTUBUPYCHYIO TPOrPaMMY;

OPEICTaBISITh  PE3yJNbTaThl  CBOCH  JEATENBHOCTH B BHIE  CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANMHBIX MPE3eHTALUI;

uckarb uHpopmanuio B MHTEpHETE (B TOM UHMCIIE, MO KIIYEBBIM CIOBaM, MO0 M300pakeHHUIO),
KPUTHUYECKH OTHOCUTHCS K HalJICHHON MH(OpMaLUK, 0CO3HaBasi OMAaCHOCTh JJIsl TUYHOCTH U 00IIecTBa
pacmpocTpaHeHus] BPEJOHOCHOW WH(POPMAIIUU, B TOM YHCIE SKCTPEMHUCTCKOTO U TEPPOPUCTHIECCKOTO
XapakrTepa;

IOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIINIA;

coOuo1aTh TpeOOBaHUS OEe30MaCHON KCILTYaTallui TEXHUYECKUX CPEICTB MH(POPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTH, COONIOAATh CETEBOM STHUKET, 0a30Bble HOPMBbI MH(GOPMAIIMOHHON
TUKW W TIpaBa mpu paboTe ¢ MPWIOKEHUSIMH Ha TOOBIX YCTpoiicTBax M B MHTepHeTe, BBHIOMpATh
Oe30MacHble CTpaTeruy MOBEJCHUS B CETH;



OPUMEHSTh METOABl TPO(QUIAKTUKH HETaTUBHOTO BIHUSHUS CpPEACTB HHGOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 3I0POBbE MOJIb30BATEIS.

K koHiy o0y4yenus B 8 kimacce y o0yuaromnierocsi 0yayt chopMUpOBaHbI CIEAYIONUE YMEHUS:

MOSICHATh Ha TpHUMEpax paziuyusi MEXIy HNO3UIUOHHBIMH M HEMNO3UIIMOHHBIMH CHCTEMaMU
CUMCIICHHUS;

3alMChIBaTh U CpaBHUBATH Iieyible uyncia oT 0 10 1024 B pa3inu4HBIX MO3UIIMOHHBIX CHCTEMax
curcieHus (C OCHOBaHUsIMU 2, 8, 16), BRIIONHATH apuMEeTHUECKUE ONepaIiy HaJl HUMH,

pacKpbIBaTh CMBICI TOHSTHI «BBICKAa3bIBAHUEY», <«JIOTHYECKAs OIepauus», <JIOTHYecKoe
BBIpAXKCHUEY;

3alUChIBaTh JIOTMYECKHUE BBIPAXKEHUS C MCIOJIb30BaHUEM JAU3BIOHKINU, KOHBIOHKIHUUA U
OTPULIAHUS, OTIPEIEISATh UCTUHHOCTh JIOTUUECKUX BBIPAXKEHUN, €CITU U3BECTHBI 3HAUCHUSI UCTUHHOCTH
BXOJIAILIMX B HErO NEPEMEHHBIX, CTPOUTH TAOJIUIBI HICTUHHOCTHU JIs JOTHUECKUX BBIPAKECHMUIA;

pPacKpbIBaTh CMBICT MOHSITUN «HUCHOJHUTEIbY», «AJITOPUTM», «IIpOrpammay, MOHUMAasl Pa3HUILY
MEXy YIOTpeOJIeHHEM ITUX TEPMUHOB B OOBIICHHON peun U B UH(POPMATHUKE;

OTHCHIBATh AITOPUTM PEIICHUS 3a/1a4ll Pa3TUYHBIMU CIIOCO0aMHU, B TOM 4YHCIIE B BHJE OJIOK-
CXEMBI;

COCTAaBJISITh, BBIMIOJHATh BPYYHYIO U HA KOMITBIOTEPE HECIIOKHBIE AJITOPUTMBI C UCIIOJIb30BAHUEM
BETBJICHUI W IIUKJIOB JIJIs1 YIIPABJICHUS UCTIOJHUTEISIMU, TakuMu Kak Po6oT, Yepemnamika, YepTéxHUK;

UCIIONIb30BAaTh KOHCTAHTHI M TEPEMEHHBIC PA3JIUYHBIX THIOB (YHCIOBBIX, JOTHYECKUX,
CHUMBOJIbHBIX), @ TAK)KE COJEPIKAIINE UX BBIPAXKEHHUS, UCIIOIb30BaTh ONEpaTop NMPUCBAUBAHUS;

UCIIONIL30BaTh MPHU Pa3padOTKe MPOrpaMM JIOTUYECKUE 3HAUYCHUS, OMEpAIlUd U BBIPAKEHUS C
HUMU;

aQHAJIM3UPOBATh MPEIJIOKEHHBIE AJNTOPUTMBI, B TOM YHCIE OMNPENEATh, KaKUe pPe3yJbTaThl
BO3MO>KHBI TIPY 33JaHHOM MHOKECTBE UCXOIHBIX 3HAUECHU;

CO3/1aBaTh U OTJAKUBATh MPOrPaMMbl Ha OJHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlIkonbHBI AJNTOPUTMUYECKUNA SI3BIK), peaqu3yIONIMe HECIOXKHBIC aJTOPUTMBI
00pabOTKM YUCIIOBBIX JaHHBIX C UCIOJIH30BAHUEM IIUKIIOB M BETBJIICHUI, B TOM YHCIE PEATU3YIONIUE
MIPOBEPKY AEIMMOCTH OJHOTO IIEJIOT0 YMcia Ha JIPyroe, MpOBEPKY HATYPaJbHOTO YKCia Ha MPOCTOTY,
BBIICTICHUS QP U3 HATYPAITBHOTO YHCIIA.

K xoniry o0y4uenus B 9 kiacce y ooyuatomerocst 0yayT copMupoBaHbI CIEAYIOIINE YMECHHUS:

pa3OuBaTh 3alayd HA TMOA33Ja4Yd, COCTABJISATh, BBIOJHATH BPYYHYIO W Ha KOMIBIOTEpE
HECJIOKHBIE AJITOPUTMBI C MCIOJIb30BAaHUEM BETBJICHUN, IIUKIJIOB U BCIIOMOTATENbHBIX aIrOPUTMOB IS
yIpaBJICHUS UCTIOJIHUTENSAMH, TaKUMU Kak Po6ot, Uepenarika, YepTéxHUK;

COCTaBJISITh M OTJAXHUBaTh MPOTPAMMBI, PEAIN3YIOLIUME THUIIOBBIE aITOPUTMBI 00pabOTKU
YHCIIOBBIX TOCIEIOBATEILHOCTEH WM OJHOMEPHBIX YHCIOBBIX MACCHUBOB (ITOMCK MAaKCHUMYMOB,
MUHUMYMOB, CYMMbl MJIM KOJHMYECTBA 3JI€MEHTOB C 3a/IaHHBIMH CBOMCTBAMH) Ha OJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, ITackains, Java, C#, llIkonpHBIH ANropuTMU4ecKuil S3bIK);

pPacKpbIBaTh CMBICI MOHATHH «MOJENbY, «MOJIECIUPOBAHMUE», OIpPENesATh BUIbI MOJENEH,
OILICHUBAThH aJICKBATHOCTHh MOJICTT MOJICIIUPYEMOMY OOBEKTY H LIETISIM MOJICITHPOBAHMS;

UCIIONIb30BaTh Tpadbl M JepeBbs IS MOACIUPOBAHUS CHUCTEM CETEBOW U HepapXU4ecKon
CTPYKTYPBbI, HAXOAUTh KpaTYalInii myTh B rpade;

BBIOMPATH CIIOCOO MPECTABICHUS TaHHBIX B COOTBETCTBHH C IMOCTABJICHHOM 3aaadeii (TaOIuIlbI,
CXEMBI, TpaduKH, TUarpaMMbl) C UCTIOJIE30BaHNEM COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKH
JaHHBIX;

UCIIOJIb30BATh DJIGKTPOHHBIE TAOIHUIIBI Ui 0OpabOTKH, aHAIM3a M BU3YalU3allUd YHCIOBBIX
JaHHBIX, B TOM YHCJIE C BBIJCIICEHUEM JAMana3oHa TaOMUIBl U YNOPSAOYMBAaHUEM (COPTUPOBKOI) €ro
3JIEMEHTOB;

CO3/1aBaTh U MPHUMEHSTH B AJIEKTPOHHBIX TaOnuuax Gopmysbl Ajid pacy€ToB C UCIOJIB30BaHUEM
BCTPOCHHBIX apU(METHICCKIX (PYHKIIHIA (CYMMHPOBAHUE U MOACUET 3HAYCHU, OTBEYAIOIINX 32/IaHHOMY
YCIIOBUIO, CpefiHee apu(PMETHUECKOE, TOUCK MAKCUMAIbHOTO U MUHUMAJIbHOTO 3Ha4Y€HUs ), a0COTIOTHOM,
OTHOCHUTEJIbHOW, CMEIIAHHOMN aJpecanuu;



UCTIOJIb30BATh 3JIEKTPOHHbIE TaOIHIIBI JUIl YUCICHHOTO MOJICIMPOBAHUS B MPOCTHIX 3ajjauax U3
Pa3HBIX MPEeIMETHBIX 00JIacTei;

UCIIOJIb30BAaTh COBPEMEHHBIE WHTEPHET-CEPBUCH (B TOM YHCIIE KOMMYHHKAIIHOHHBIE CEPBUCHI,
o0JlauHble XPAaHWINIIA JaHHBIX, OHJIAHH-MIPOTPaMMBI (TEKCTOBBIE M TpadUUecKhe PeJaKTOPhI, CPeIIbl
pa3paboTKu)) B yaeOHOM U TTOBCETHEBHOM 1€ATETHHOCTH;

NPUBOJUTH  NPUMEpPHl  HUCIOJNB30BaHUS  T'€OMH(OPMAIMOHHBIX  CEPBHCOB,  CEPBHCOB
TOCYJapCTBEHHBIX YCIyr, OOpa3oBaTeNbHBIX CEpBUCOB VIHTepHeTa B Y4eOHOW W TOBCEIHEBHOM
IEATeNbHOCTH;

UCIIOJIb30BaTh PA3JIMYHbIE CPEICTBA 3ALIUTHI OT BPEIOHOCHOIO MPOIPAaMMHOI0 OOECIeueHHs,
3aIMIIaTh TEPCOHANBHYI0O WH(GOPMAIMIO OT HECAHKIMOHHUPOBAHHOTO JOCTYNAa M €ro MOCIEACTBUH
(pasrnamieHusi, MOAMEHBI, YTpaThl JAaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKMX U COLMAIBHO-
MICUXOJIOTHYECKUX aCTIEKTOB MCIIOJIb30BaHUs ceTH VHTepHeT (ceTeBas aHOHMMHOCTB, IU(POBOH cie,
ayTeHTUYHOCTH CYOBEKTOB U PECYPCOB, OIACHOCTh BPEIOHOCHOTO KOJ1a);

pacro3HaBaTh NOMBITKH U MPEAYIPEKAATH BOBICUECHHE CE0s M OKPYKAIOIIUX B JIECTPYKTUBHBIC U
KpUMHHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4Hciie KHOEepOYUIMHT, (DUIINHT).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
K
No ii/mm HanmenoBanue pa3aennoB U TeM IpOrpamMMsl e anZOB D7ICKTPOHHbIE (LM pOBbIC)
B pasit porp Bcero OHTPOJIBHBIC o0pa3oBaTenbHbIE PECYPCHI
paboThI
. bubnuorexa LHOK
1.1 KomrmsroTep — yHUBEpCaIbHOE YCTPOHCTBO 00OpaOOTKH NaHHBIX | 2 https://m.edsoo.ru/7f41646¢
bubnmoreka LHOK
1.2 Hporpammet u rarHeLe 4 https://m.edsoo.ru/7f41646¢
Bbubnuoreka HOK
1.3 Kommeroreprrie ceru 2 https://m.edsoo.ru/7t41646¢
Uroro no pazneny 8
2.1 Nudopmanust 1 nHGOpMAITMOHHBIE TIPOIIECCHI 2 Eggg_@ﬁiﬁsoo /74 1%4?612
bubnmoreka OK
2.2 lpencrasenne napopmarm ? https://m.edsoo.ru/7f4 1%466
Uroro no pazneny 11
bubnnoreka OK
3.1 TexcroBre HOKyMEHTE! 6 ! https://m.edsoo.ru/7f4 1%466
Bbubnuoreka HOK
3.2 Kommprotepuas rpaguka 4 https://m.edsoo.ru/7t41646¢
33 MynpTUMEeAUHHBIE TTPE3EHTALNI 3 1 Eggg_@ﬁiﬁsoo /74 1%4?612
Wtoro no paszneny 13
Pe3epBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




8 KVIACC

K
Ne i/ HauMmeHnoBaHue pa3aeaoB U TEM OPOTPAMMEI OHquCTBOanCOB OneKTpoHHbIe (LHpPOBLIC)
) A porp Bcero OHTPOJILHBIC o0pa3oBaTeNibHbIE PECYPCHI
paboThI

1.1 Nudopmarrka, n"HGOPMAIIMOHHBIE TEXHOJIOTHN 1

bubnmmoreka [HOK
1.2 CHCTeMEI CanCIICHHS 6 ! https://m.edsoo.ru/7f418516
1.3 ITpencraBnenne HHPOPMALIMU B KOMITBIOTEPE 4
1.4 DNeMEHThI MaTeMaTHYECKOM JIOTUKU 11 1 EtPtIS:'I;I/(r)I:eeIilasoo /74 llélsollé
Uroro no pazneny 22

bubnmmoreka HOK
2.1 HcnonHuTenu u anroputMbl. AJITOPUTMUYECKUE KOHCTPYKIIUU 11 https://m.cdsoo.ru/7f418516

bubnunoreka HOK
2.2 #13BIK IPOrpaMMHUPOBAHH 15 1 https://m.edsoo.ru/7f418516

bubnmoreka HOK
2.3 AHAJIU3 AIITOPHTMOB 2 https://m.edsoo.ru/7f418516
Wroro no paszneny 28
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51 3




9 KJIACC

KomnuectBo yacos

OnexktpoHHble (UKU(POBBIC)

Nen/m | HaumeHoBaHwme pa3esioB U TEM MIPOTPAMMBI Beero KoHTposbHBIE O6PA30BATETEHBIE PECYPCEI
paboThHI
11 ['moGanbHast ceth IHTEpHET U cTpaTeruu 0€301macHOTO MOBEACHUS 3 bubnuorexa [HOK
' B HEll https://m.edsoo.ru/7f41a7d0
1.2 Pabora B nH(OpMAIIIOHHOM MPOCTPAHCTBE 3 Egsgl/(r)zee?soo w74 llj%lé
Uroro no pazneny 6
2.1 MoaenupoBaHue KaKk METOJ TO3HAHUS 8 1 Egggl;l/ﬁe;lzoo /74 llj%lé
Wtoro no paszneny 8
3.1 Pa3paboTka aaropuTMOB U IPOrpamMm 6 1 Egsgl/(r)zee?soo /74 llj%lé
bubnmoreka HOK
3.2 Yrnpasenue 2 https://m.edsoo.ru/7f41a7d0
Wtoro no paszneny 8
bubmmoreka OK
4.1 DIEKTPOHHbIC TAOTHIEL 10 https://m.edsoo.ru/7f4 112_117d0
4.2 NHudopmaninoHHbIe TEXHOJIOTHU B COBPEMEHHOM OOIIECTBE 1 Egggl;l/ﬁe;lzoo /74 llj%lé
Wroro no pasaeny 11
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KonuuecTBo 1yacos
Ne OnexkTpoHHble  LH(POBBIE
Tema ypoka
n/m Ma Ypox Bcero KonrporbHere o0pa3oBaTenbHbIE PECYPCHI
paboThI
Texnuka Oe30macHOCTM W TpaBwiIa pabOThl Ha
1 KOMITBIOTEPE. Nudopmatuka, nHpopmarnronusie | 1
TEXHOJIOTUU
2 Heno3unronHsie 1 MO3ULIMOHHBIE CUCTEMBI cuuciaeHus | 1 bubamorexa HOK
I H https://m.edsoo.ru/8al1649¢0
3 PazBepnytas ¢popma 3anucu yucia 1 bubamorexa LOK
PHYT p https://m.edsoo.ru/8al 64ba2
4 JIBom4Hasi cHcTeMa CUYHUCIEHHs. ApH]pMeTHUecKue 1 bubnuorteka HOK
OTIepalli¥ B IBOMYHOMN CHUCTEME CUUCIICHUS https://m.edsoo.ru/8a164d96
5 BocsMepuuHas cuctema cCUrcieHus 1 bubamorexa HOK
p https://m.edsoo.ru/8a165296
6 [IlecTHaaarepuyHasl CUCTEMa CUUCIICHUS 1 bubamorexa HOK
Auatep https://m.edsoo.ru/8al6549¢
7 O0600mieHne M cuUCTeEMaTH3alds 3HAHUHA [0 TEME 1 Bbubanoreka IHOK
«CHCTEMBI CUHCIICHHUSI https://m.edsoo.ru/8al6564c
8 KontponbHas padota mo TemMe «CrucTeMbl CUUCICHHS 1 1
9 [IpencraBnenune napopmanuu B kommbiorepe. EqeHutis 1

M3MEepeHus: HHPOpMaLUH.




[IpencraBnenue LEIIBIX qycell. be33nakoBoe

10 MpE/ICTaBJICHUE. [IpencraBnenue co 3HAKOM
[TpsiMoii, 0OpaTHBIiA, TOTOTHUTENbHBINA KOJI.
11 [IpencraBnenue BemecTBeHHBIX uyucen. Dopmar ¢
TJIaBaroIIeil 3aIsITOM.
12 [IpencraBneHuss CHMBOJIBHBIX JaHHBIX.
13 DneMeHThl Teopun MHOXKecTB. lloHsTHE MHOMXECTBa.
CriocoOsI 3a1aHUSI MHOKECTB.
14 Onepanuu HaJl MHOKeCTBaMU. MOIIIHOCTh MHOKECTBA
15 DNeMEHThI anreOpsI JIOTHKH. Jloruueckue bubnmoreka HOK
BBICKA3bIBAHUS. https://m.edsoo.ru/8al657fa
16 Jlorndeckue omepanuu «u», ANy, «HE» Bubmiorexa HOK
p ’ ’ https://m.edsoo.ru/8al65b56
17 OmpeneneHre UCTHHHOCTH COCTAaBHOTO BRICKA3bIBAHHUS Eubmiorexa HOK
P https://m.edsoo.ru/8al165ct0
18 TaOnuuesl NICTUHHOCTH
19 Jlornueckne 3akoHBI W TIpaBWIa TPEOOpa3OBaHUS
JIOTUYECKUX BBIPAXKCHUM.
20 Pemnrenue gsoruueckux 3amad.
21 Jlorudueckue 3JIEMEHTHI Eubmiorexa HOK
https://m.edsoo.ru/8al65¢94
O0600mieHe W cucTeMarh3anus 3HAHHW [0 TeMam
22 «ONEeMEHThl TEOPHUH MHOXECTB», «IJIEMEHTHI alreOpbl
JIOTHUKI.
73 KontponbHas pabota mo teme «DJIEMEHTHI ainreOpsbl bubmuorexa [HOK

JJOTUKHN)»

https://m.edsoo.ru/8al178c38




Bubnuoreka 1HOK

24 [TonsTre anroputma. McnosHuTenu airopurMoB hitps://m.cdsoo.ru/8al 7949¢
25 CsoiicTBa anroputma. CriocoObl 3aIIMCH aITOpUTMa bubmorexa LIOK
p ' p https://m.edsoo.ru/8a179606
26 OOBEKTHI AITOPUTMOB.
27 AnropurMuyeckas KOHCTPYKIUS «CJIeI0BaHUE.
JInHEeWHBIN aNropuTm
28 AnropuT™MHuecKass KOHCTPYKIIUS «BETBJICHHE): TOJTHAS
1 HeroHas GOpMBbI
29 AnropuTMHUYEcKasi KOHCTPYKIIHS «IIOBTOPEHUE bubamorexa LIOK
P ThyKH p https://m.edsoo.ru/8a17998a
30 dopManpHOE UCIIOJHEHHE aIrOpUTMa bubmorexa HOK
p p https://m.edsoo.ru/8al79aac
| e o B 1ok
1 A ynip P https://m.edsoo.ru/8al79%¢1c
UCTIOJTHUTEIISIMUA
O A i o 1ok
I UL YIp p https://m.edsoo.ru/8al79%¢1c
MCIIOJIHUTENISIMU
33 BeinonHenue anroputMon bubmorexa HOK
p https://m.edsoo.ru/8al 7a06a
34 | lenommirent - anropurin.  Amropumiceus ufmiorera LOK
p ' p https://m.edsoo.ru/8al7al8c
KOHCTPYKIIUM»
35 S3bIK POrPaMMHUPOBAHHSL. Cucrema
MIPOrpPaMMHUPOBAHUS
36 Ilepemennsble. OnepaTop npucBauBaHuUs
37 Opranu3zanys BBOJa/BbIBO/IA TaHHBIX.




38

[IporpammupoBaHue JIMHEHHBIX aJITOPUTMOB.

39 Jlormueckue onepaTropbl U ONEPATOPbI CPAaBHEHUS.
40 Pa3paboTrka  mporpamm,  coaeplKalux — OmepaTrop
BETBJICHUS
41 [TonHOE M HEMONIHOE BETBIICHHUE.
42 JuanoroBasi oTJiaika MpoOrpamMm
43 [uka ¢ ycioBueMm.
Bbubnuoreka 1HOK
44 K i.
Huicn ¢ nepementoi https://m.edsoo.ru/8al 7ac4a
45 BnoxeHHBIE ITUKIIBI
bubnmoreka [HOK
46 O06paboTKa CHMBOJIbHBIX JIAHHBIX
p A https://m.edsoo.ru/8al7ad6e
47 [IporpammMupoBanre BCIOMOTaTeIbHBIX AITOPUTMOB.
O0600611eHre U cUCTeMaTU3alus 3HaHu# 10 TeMe «SI3bIK
48 por L:MMI/I OBAHUS HHOBG OuHast abora  / bubamorexa LOK
POrpaMMip POBEp p https://m.edsoo.ru/8al 7ae8e
Bcepoccuiickas npoepouHas pabota
Pe3epBHbIit ok. OO06oOmieHne © cUCTeMaTHU3alUs
49 3HaH€H71 U MZII{)I/Iﬁ 1o K (I:H uHpopMaTuKu 8 Knacclzla / bubmorexa LIOK
J ypey P https://m.edsoo.ru/8al7b456
Bcepoccuiickas npoepouHas pabota
S0 | pesymptaron paorss  anropus mpi sazenson Bubmioress LOK
pesy P p P a https://m.edsoo.ru/8al 7afa6
MHO’KECTBE BXOJTHBIX JTAHHBIX
51 AHamu3  anroputmoB.  OmpezneneHue  BO3MOXHBIX

BXOJAHBIX JAHHBIX, IPUBOJANINX K JAHHOMY pPE3YyJIbTaTy
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9 KJIACC
Ne i/ Tema ypoka KonndecTBo 4aco DNeKTpOHHBIE  IH(PPOBHIE
Bcero KouTponbHble paboThl | 00pa30BaTENbHbIE PECYPCHI

1 ['moGanbnHas cets UuTepHer. [P-aapeca y3mos. 1 bubmuorexa [HOK
Bonpive nannaeie https://m.edsoo.ru/8al7b578

2 HNndopmanmonnas 6e30MacHOCTb 1 Egggl/(r);.ﬁte?soo.ru /8317b]_6[g)0K
VYuer TTOHSATHUS 00 nH(pOpMaITMOHHOM

3 0€30MacCHOCTH TIPU CO3JIaHUU KOMIUIEKCHBIX 1 bubnmnoreka HOK
nH(pOpMAIMOHHBIX OOBEKTOB B BHJE BeO- https://m.edsoo.ru/8al7b7bc
CTpaHHII

4 Bune! nesrenpHocTr B cetu UHTEpHET 1 Egggl/(r);.ﬁte?soo.ru /8317b]é[g)8K

5 OO6naynbIe TEXHOJIOTHH. Hcnonp3oBanne 1 bubnmoreka [HOK
OHJIaiH-0uca 17151 pa3pabOTKHU JOKYMEHTOB https://m.edsoo.ru/8al7bale
OO6o0mIeHre W CcUCTeMaTH3alusl 3HAHWK 110

6 teMam «['moGanpHast cerb MHTepHeT W 1 bubmuorexa [HOK
cTpaTeruu 0€30MacHOro TMOBEJICHHUS B HE, https://m.edsoo.ru/8al7bb36
«Paborta B ”HPOPMAITMOHHOM ITPOCTPAHCTBE)

7 Monenun u mopaenupoBanue. Knaccudukanmm 1 Bbubanoreka [HOK
MoOJIeJIei https://m.edsoo.ru/8al 7be06

bubmmoreka OK
8 Tabmramee Monemm ! https://m.edsoo.ru/Sal7016[43
9 PazpaboTka ogHOTaOMMYHOW Oa3bl JaHHBIX. 1

CocTraByieHHe 3apocoB K 0a3e JaHHBIX




I'pad. Becoas marpuna rpada. JlnmuHa mytu
MEXIy BepmMHaMu Tpada. Brruncnenue

10 KOJIMYECTBa nyTen B HaIpPaBJIEHHOM
AIUKIINYEeCKOM Tpade
1 HepeBo. Ilepebop BapHaHTOB ¢ IOMOIIBIO
JepeBa
12 Maremarnueckoe MOAECINPOBAHNE bubmorexa LIOK
AACIHP https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO MOJETUPOBAHUS bubmorexa HOK
p FeImp https://m.edsoo.ru/8al 7c4aa
14 Kontpormras paGors i rewe Mozenponar buGaorera LIOK
https://m.edsoo.ru/8al7¢c9c8
KaK METOJ IMO3HAHU»
Pa30Ouenne 3amaun Ha nnong3amauyu. CocTaBiIeHUE
15 QJITOPUTMOB M MPOrPaMM C HCHOJIb30BAHUEM bubnmoreka HOK
BETBJICHUM, IIMKJIOB M  BCIOMOIaTEJIbHBIX https://m.edsoo.ru/8al7cb12
QITOPUTMOB
16 OnHoMepHbBIE MACCHBBI bubamotexa HOK
A p https://m.edsoo.ru/8al7cc3e
17 Tunosble anropuTMbl 00pabOTKH MacCCHBOB bubmorexa LIOK
p p https://m.edsoo.ru/8al7cd60
18 CopTupoBKa MaccuBa
bubmunoreka 1HOK
19 Obpadota noToxa AaHHbIX https://m.edsoo.ru/8al17d01c
2 Kotporman paora 0. 1eve. <Paspasora buGaorera LOK
P P p https://m.edsoo.ru/8al7dlca
QJITOPUTMOB U MTPOTPAMM»
bubnmoreka [HOK
21 VYupasnenue. Curnan. ObpartHas CBsI3b hitps://m.cdsoo.ru/8al 7d4d6
22 PobGoTu3npoBaHHbIE CHCTEMBI bubmmorexa HOK

https://m.edsoo.ru/8al7d602




ONeKTpoHHbIE TaOmuIbl. TUMBl JaHHBIX B

bubnmoreka [HOK

23 sTYeHKaX AIIEKTPOHHOHN TaOIUIIbI ! https://m.edsoo.ru/8al7d710

24 PenaxktupoBanue u popMaTHpoBaHUE TAOIULL 1 bubmmorexa HOK
https://m.edsoo.ru/8al7d832

s | R by s s s | neros 1o
api (bMeTI/I‘;eCKOFO https://m.edsoo.ru/8al17d990

26 CoptupoBka ®  (QuibTpanus JaHHBIX B 1 bubmuorexa [HOK
BBIJICJICHHOM JIMara30He https://m.edsoo.ru/8al7db70

27 [loctpoenne pgumarpamMmm W TrpaduKkoB B 1 bubnuoteka HOK
AJICKTPOHHBIX TaOJIMIIAX https://m.edsoo.ru/8al7e08e

73 OtHOcHTEeNnbHAs, aOCONIOTHAs W CMEIIaHHas 1 bubnmoreka [HOK
azipecarys https://m.edsoo.ru/8al 7e2b4

29 VYCnoBHBIE  BBIUMCIEHHS B DJIEKTPOHHBIX 1 bubnuoteka HOK
TadJmIax https://m.edsoo.ru/8al 7e6ba

30 O6paboTka 00IBIIMX HAOOPOB AAHHBIX 1 Eggsjil;l/(r);lriilasoo.ru /8a17eL8I§)c K

31 YucneHHoe MOJAECIUPOBAHUE B DIIEKTPOHHBIX 1 bubnuoteka HOK
TadJmIax https://m.edsoo.ru/8al 7eaca

3 O0001IeHNe U cCUCTEMATU3ALMS 3HAHUN 110 TEME 1 Bbubanoreka [HOK
«DIEKTPOHHBIE TAOJIUIIBD» https://m.edsoo.ru/8al7ec3c

33 Ponp  uH(pOpMANMOHHBIX  TEXHOJOTHH B 1 bubnmoteka HOK
pPa3BUTHU DYKOHOMHUKHA MHpPA, CTPAHbI, pETHOHA https://m.edsoo.ru/8al 7ed54

34 PeszepBHbIit YPOK. O600mmenue n bubmuorexa [HOK

cucreéMarTru3anys. Hrorosoe IOBTOPCHUC

https://m.edsoo.ru/8al7ee6c
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MPOBEPAEMBIE TPEBOBAHHUS K PE3YJIBTATAM OCBOEHHUSA OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

7 KUIACC
Kon . .
DOBEDEMOro [TpoBepsieMble MpeaMETHBIE pe3yabTaThl OCBOCHUS OCHOBHOM 0Opa3oBaTeNbHOU
PoBep MporpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs
pe3yJsibprara
1 ITo Teme «I{udpoBas rpaMOTHOCTHY
[TosicHATh Ha TpUMepax CMBICH TOHATHH «HbOpMAIHs», «HMH()OPMAITMOHHBIN
1.1 mporeccy, «o0paboTka WHGOPMAIMNY), «XpaHEHHE HH(POPMALMHY», «IIepeaadya
uH(pOpMAaIUN»
12 [IpuBomuTe mNpUMEpHl COBPEMEHHBIX YCTPONCTB XpaHEHHs U Iepeaayvu

nH(OpMallUY, CPABHUBATh WX KOJMYECTBEHHBIE XapaKTePUCTUKU

[TonydaTe ¥ HcHONB30BaTh MH(MOPMALMIO O XapaKTEPUCTUKAX MEPCOHAIBLHOTO
1.3 KOMIIBIOTEPAa M €r0 OCHOBHBIX 3JIEMEHTax (IIPOLECCOp, ONepaTHBHAs IaMSATh,
JIOJITOBPEMEHHasl MaMATh, yCTPOWCTBA BBOJa-BHIBOA)

CoOOTHOCUTH XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJauyaMH, pElIaeMbIMH C €ro
ITOMOUIBIO

1.4

OpueHTHPOBATHCS B UEPAPXUUECKOH CTPYKType (aillioBON CUCTEMBI (3aIIUChIBATh
1.5 nmonmHoe uMsA (aiina (kataiora), myTh K (Qainy (Katajaory) mo HMEIIEMYCs
ONUCaHMIO (palIoOBOM CTPYKTYPHI HEKOTOPOTO HHPOPMALIMOHHOTO HOCUTEIIS)

Pabotats ¢ (aitnoBoii CUCTEMOI epCOHATFHOTO KOMIIBIOTEpPA C UCIOIB30BaHUEM
rpaguIecKoro uHTepdeiica: CO3/1aBaTh (KomupoBaTh, repeMeniarh,

1.6 .
NEPpCUMCHOBLIBATDL, YAAJIATh U apXUBUPOBATH (1)aI/I.HBI U KaTajJoru, UCIoJIb30BaThb
AHTUBHUPYCHYIO IPOTPAMMY)
Hckate mHpopmauuio B MHTepHeTe (B TOM 4HMCIIe MO KJIIOYEBBIM CIIOBaM, IO
17 M300pakeHUI0 ), KPUTHUECKH OTHOCUTHCS K HaiiieHHO! nH(popManuu, 0coO3HaBaTh
’ OMAaCHOCTh JJS JIMYHOCTM M OOILIecTBa pPACHpOCTPAHEHHsS BPEAOHOCHOU
nH(pOpPMAIIUHY, B TOM YHCIIE SKCTPEMUCTCKOTO M TEPPOPUCTUIYECKOTO XapaKTepa
1.8 IToHUMATh CTPYKTYPY a/IpecoB BeO-pecypcoB
1.9 Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIUI

Cobmronate TpeOoBaHUS 0O€30MACHOM HKCIUTyaTallul TEXHUYECKUX CPENCTB
WHPOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA, COOJIOAATh CETeBOU
1.10 3THKeT, 0a30Bble HOPMBI MH()OPMALMOHHOM 3THKM M TpaBa INpH padore ¢
MPUJIOKEHUSMH Ha JTIOOBIX yCTpoicTBax U B MHTepHETE, BRIOMpaTh Oe30macHbIe
CTpaTETHH MOBEICHHS B CETH

HpI/IMGH}ITb METOABI HpO(i)I/I.HaKTI/IKI/I HEraTuBHOI'O BIIMSAHUW A CpCACTB

1.11 WHQOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX  TEXHOJOTMH Ha  3JI0POBHE
10JIb30BATENS
2 ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATHKID)

KomupoBats ¥  jgekogupoBaTh  COOOIICHHS 1O  3aJaHHBIM  IIPaBHIIAM,
2.1 JIEMOHCTPHPOBATH MOHUMAHHE OCHOBHBIX MPUHIIMIIOB KOJUPOBAHHS HH(MOPMAIIHN
pa3NUYHON MPUPOBI (TEKCTOBOMW, TpapHueCcKO, ayAno-)

CpaBHMBaTh JUIMHBI COOOILIEHHH, 3amMCaHHBIX B Pa3IUYHBIX andaBuTax,
2.2 ONEpUPOBATh E€AMHUIAMHM M3MEpPEHMsT MH(OPMAIMOHHOIO 00BEMAa U CKOPOCTH
nepeauy JaHHbIX

OrneHuBaTh U CpaBHUBATh Pa3Mepbl TEKCTOBBIX, IPaUIECKHUX, 3BYKOBBIX (hailIoB

2.3 N
1 BHU1e0(haiIoB

3 ITo Teme «MHPpOpMaIMOHHBIE TEXHOJIOTHU)




[IpencraBasaTh pe3yabTaThl CBOEH MAESATEIBHOCTH B BHJIE CTPYKTYPHUPOBAHHBIX

3.1 . N
WJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEANIHHBIX MPE3CHTAIINI
8 KIIACC
Kon N N
DOBEDSEMOLD [TpoBepsieMbie MpPEAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOW 00pa3zoBaTEbHOMN
POBEp MporpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHuUs
pe3yibTaTa
1 ITo Teme «TeopeTndecknue 0CHOBBI HH(POPMATHKI
11 [TosicHATh Ha TpUMepax paszIuyus MEXAY MO3UIMOHHBIMH W HEMO3WUITMOHHBIMHU
) CHCTEMAaMU CUHCJICHHS
3anuceiBaTh U CpaBHUBATH 1ienble yrciia oT 0 10 1024 B pa3auuHbIX MO3UIIMOHHBIX
1.2 CHUCTEMax CYHUCICHHS (C OCHOBaHWUSIMH 2, 8, 16), BBIOJHATH apuMeTHUECKUE
orepary HaJl HUMU
13 PackpbiBaTh CMBICT TIOHATHH «BBICKA3bIBAHUEY», <(JIOTUYECKAs OIEparusy,
’ «JTOTHYECKOE BBIPAKCHUE)
3anuchiBaTh JIOTHYECKHE BBIPAKEHHS C  HCIOJb30BAaHUEM JIU3IBIOHKIIWH,
1.4 KOHBIOHKIIMA W OTPUIIAHHS, ONPEACTSATh MCTUHHOCTh JIOTUYECKUX BBIPAKCHU,
' €CJIM W3BECTHBI 3HAUCHUS MCTUHHOCTH BXOJSIIMX B HETO NEPEMEHHBIX, CTPOUTH
TaOIUIGI HCTUHHOCTH JUTSI IOTHYECKUX BBIPAKCHUI
2 ITo Teme «AJITOPUTMBI U TPOTPAMMUPOBAHUEY
PackppiBaTh CMBICT TIOHATHA «HUCTIOJHUTEIBY, «AJITOPUTMY, «IIpOTrpaMMmay,
2.1 MMOHUMAsI PAa3HUILY MKy YIOTPEeOJICHHEM STUX TEPMUHOB B OOBIZICHHON PEUYH U B
nH(pOopMaTHuKe
29 OnuchIBaTh AITOPUTM PEIISHUS 33J1a4d Pa3IMYHBIMU CIIOCO0aMU, B TOM YHUCJIE B
’ BUJIE OJIOK-CXEMBI
73 CocTaBiATh, BBINONHITH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHBIE aITOPUTMBI C
' WCIIOJIb30BAaHUEM BETBJIICHUH M ITUKJIOB JJISI YIIPABJICHUS UCTIOJTHUTEIISIMU
Hcnonws3oBaTh KOHCTAaHTBI W TEPEMEHHBIE PA3JIUYHBIX THIOB (YHUCIOBBIX,
2.4 JIOTUYECKUX, CAMBOJIBHBIX ), a TAKXKE COJEpXKAIINE UX BBIPAKEHUS, UCIIOJIb30BAThH
OTIepaTop MPUCBABAHUS
75 Hcnonw3oBath mpu pa3pabOTKe MPOTpaMM JIOTHYECKHE 3HAYEHUs, ONeparud U
' BBIPAKEHHUS C HUMU
26 AHanM3UpoBaTh MPEIJIOKCHHBIE AITOPUTMBI, B TOM YHUCJIE OMPEACIATh, KaKue
' pe3yIbTaThl BO3MOXKHBI TIPH 33JJAHHOM MHOKECTBE MCXOHBIX 3HAUCHUN
Co3maBaTh M OTJIQXUBATh MPOTPaMMbl Ha OJHOM M3 SI3BIKOB IIPOTrPAMMHUPOBAHUS
(Python, C++, Ilackanw, Java, C#, llkonpHBIA AnropuTMHYECKHN SI3BIK),
27 peanu3yrone HECIOKHBIE aJTOPUTMBI  OOpPAaOOTKM YHCIIOBBIX JAHHBIX C
’ WCIOJIb30BAaHUEM IHUKIIOB W BETBICHUH, B TOM YHCIE PEATU3YIONIUE MPOBEPKY
JETMMOCTH OJHOTO IIEJIOT0 YKCia Ha JAPYroe, MpOBEepKYy HATypaJIbHOTO YMCciia Ha
MIPOCTOTY, BBIJCNICHUS UG U3 HATYPATHHOTO YHCIIa
9 KIIACCA
Kon . N
DOBEDAEMOLo [TpoBepsieMbie MpPEAMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOW 00pa3zoBaTENbHOMN
POBEp MporpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs
pe3ynbrara

1

ITo Teme «I{udpoBas rpaMOTHOCTHY

1.1

UHTEPHET-CEPBUCHI (B TOM
o0JlauHble XPAaHWINIIA JaHHBIX,

Hcnons3oBartsb COBpPEMEHHBIE
KOMMYHHMKAIIUOHHBIE  CEPBHCHI,

£
OHJIAWH-




mporpaMMbl  (TEKCTOBBIE W TpauUecKue pemaKTophbl, Cpeibl pa3pabOTKH) B
y4eOHOM U MMOBCETHEBHOM IEATEILHOCTH

1.2

[TpuBOIUTE IPUMEPHI UCTIOIB30BaHUS TCOMH()OPMAIIMOHHBIX CEPBUCOB, CEPBHUCOB
rOCyJAapCTBEHHBIX YCIIYT, 00pa3oBaTeIbHBIX CepBUCOB MHTEepHETa B yueOHOU U
HOBCEIHEBHOU JIEITEILHOCTH

1.3

Hcmonb3oBats PAa3IMIHBIC CPCACTBA 3alIUThI OT BPCAOHOCHOI'0 MNPOrpaMMHOI0O
obecrieueHus, 3aIUIIATh MePCOHAIIbHYIO nHpopManuo oT
HCCAHKIIUOHUPOBAHHOTO AOCTYyIIAa U €TI0 HOCJIG,Z[CTBI/II\/'I (pa3rnameHH;1, IHOAMCHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKUX U COLMAIBHO-
IICUXOJIOTNYCCKUX ACIICKTOB HUCITOJIBb30BaHUA CETHN I/IHTepHeT (CeTeBa}I
aHOHHUMHOCTb, UG POBOI1 CiIell, ayTEeHTUYHOCTh CYOBEKTOB U PECYPCOB, OTTACHOCTD
BPEJOHOCHOT'O KOJIa)

1.4

Pacrio3HaBaTh MOMBITKM U MPEAYNPEXIATh BOBJICUCHHUE C€0Sl U OKPYKAIOMIUX B
JECTPYKTUBHBIC W KPHUMHHAJIBHBIE (POPMBI CETEBOW AKTUBHOCTH (B TOM YHCIIC
KUOEpOYIITHHT, (PUIITHHT)

ITo Teme «TeopeTrueckue OCHOBBI HH(OPMATHKID)

2.1

PackpbiBaTh CMBICT MOHATHI «MOJEIBY, «MOJICIUPOBAHHUEY, OMPEACISATh BHUJIBI
MOJICJICH, OIICHUBATh aJ€KBATHOCTh MOJEIH MOACIUPYEMOMY OOBEKTY W IEISIM
MOJEJIIMPOBAHUS

2.2

Hcnonb3oBate rpadpl U JepeBbs UL MOACTHPOBAHUSA CHUCTEM CETEBOW U
HMepapXUueCKOr CTPYKTYPhI, HAXOJAUTh KpaTUyallliuii MyTh B Tpade

ITo Teme «AJITOPUTMBI U TPOTPAMMUPOBAHUEY

3.1

PazouBath 3aga4d Ha IoJA3agadd, COCTaBJIATH, BBIIIOJIHATH BPYYHYIO H Ha
KOMIIBIOTCPEC HCCIOXKHBIC aJITOPUTMBI C HUCIIOJIB30BAHUCM BGTBHGHHﬁ, IOUKJIOB U
BCIIOMOTI'aTCJIBHBIX AJITOPUTMOB JJIA YITPABJICHUA UCIIOJTHUTCIIIMU

3.2

CocTaBisATh W OTJAXHBATh MPOTPAMMBI, PEATU3YIOIINE THIIOBBIC aJTOPUTMBI
06pa6OTKI/I YUCJIOBBIX HOCHGI[OB&T@HBHOCTeﬁ HJIN OJHOMCPHBIX YHCIOBBIX
MacCHBOB (TTIOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBI WJTU KOJIMYECTBA PJIEMEHTOB
C 3a/laHHBIMU CBOWCTBaMM) Ha OJHOM M3 SI3BIKOB IporpammupoBanus (Python,
C++, Ilackainp, Java, C#, lIkonbHBIN ATTOpUTMHUYECKUN SI3BIK)

ITo Teme «MHGpOpMaIMOHHBIE TEXHOJIOTHUN)

4.1

BriOupars croco0 mpeacTaBIeHHS TaHHBIX B COOTBETCTBUU C IIOCTABICHHOMN
3ajaueil  (TaOnMubl, CXeMbl, TrpadukH, JAUarpaMMbl) C HCIOJB30BaHHEM
COOTBETCTBYIOIIMX ITPOTPAMMHBIX CPEICTB 00PaOOTKH JTAaHHBIX

4.2

Hcnonw30BaTh 37EKTPOHHBIC TAOJIUIIBI 41T 00paOOTKU, aHAIN3a U BU3yaTHU3aIiu
YUCJIIOBBIX JAaHHBIX, B TOM 4YHCJIC C BbIACICHUEM AHAlla30HA Ta6JII/ILIBI n
yIopsIOYMBaHEM (COPTUPOBKOM) €TI0 AJIEMEHTOB

4.3

Co3maBaTh W MPUMEHATH B JJICKTPOHHBIX Tabmuax (Gopmyibl sl pacdéToB C
MCTOJIb30BAHUEM BCTPOCHHBIX apu(pMETHYECKUX (YHKIMHA (CyMMHUpPOBaHHE U
MOACYET 3HAYCHUH, OTBEYAIONTUX 33ITAHHOMY YCIIOBHIO, CPETHEE apr(PMETHUECKOE,
IMOMCK  MaKCHMaJbHOTO W  MHHMMAJIbHOTO  3HA4YeHUs), aOCOJIOTHOM,
OTHOCUTEIBbHOW, CMEIIAHHOMN aJpecanuu
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Hcnonb30BaTe 3JEKTPOHHbIE TAaOMMIBI Ul YUCIEHHOTO MOJEIUPOBaHMS B
MPOCTHIX 33j]adax U3 Pa3HbIX NIPEIMETHBIX obsacTen

IMPOBEPAEMBIE 9JIEMEHTbI COAEPKAHUSA

7 KJIIACC

Kon

[IpoBepsieMblil AIEMEHT COEPKAHUS

1

[{udpoBasi rpaMOTHOCTH




1.1

Kowmmblorep — yHHBepcalbHOE BBIYHCIUTENBHOE YCTPOMCTBO, paboTaroiiee IO
nporpamme. THIIBI KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIC
KOMITBIOTEPBI,  CYNMEPKOMIBIOTEphl.  MoOWIbHBIE  yCTpoWcTBa.  TexHHUKa
0€30MMacHOCTH U TIPaBHJIa paOOTHI HA KOMITBIOTEpE

1.2

OcHOBHbIE KOMIIOHEHTBI KOMIIbIOTEpa U UX HazHaueHue. [Iponeccop. OnepaTuBHas
YU JOJTOBPEMEHHAasi MaMsATh. YCTpoHcTBa BBOoAa W BbIBOJA. CEHCOPHBIM BBOJ,
JATYNKU MOOMJIBHBIX YCTPOMCTB, CpeACcTBa OMOMETPHUECKON ayTeHTH(PHUKAIIUN

1.3

Hcrtopus pa3BUTHS KOMIIBIOTEPOB M MporpaMMHOro ootecrneueHus. I[loxoneHus
KOMITBIOTEPOB. CoBpemeHHBIE TEHCHIINH pa3BUTHSA KOMIIBIOTEPOB.
CynepkoMnbrotepsl. [lapaminenbHble BbluMciieHus. IlepcoHalbHBI KOMIBIOTED.
ITporieccop u ero xapakTepUCTUKH (TaKTOBAsl YacTOTA, Pa3psAHOCTh). OnepaTHBHAs
namsTh. JlonroBpeMeHHas naMsTh. Y CTpOHCTBa BBOJA U BbIBOJIA. OOBEM XpaHUMBIX
TAHHBIX (OIepaTWBHAs MaMATh KOMIIBIOTEpA, XKECTKMHM AMCK U TBEPIOTEIbHBIN
HAKOIIMTEIb, TOCTOSIHHAS MaMATh CMapT(POHA) U CKOPOCTh JOCTYIA Il pa3IMyHbIX
BUJIOB HOCHUTENEH

1.4

[Tporpammuoe obecriedenne KomibioTepa. [IpukiaagHoe mporpaMMHoe oOecrieueHue.
CuctemHoe nporpamMmmHoe obecrieueHune. CucTeMbl porpaMMmupoBanus. [IpaBoBas
OXpaHa MpOrpaMM M JIaHHBIX. BecriaTHble U YCIOBHO-OECIIATHBIC MPOTPAMMBbI.
CB00OIHOE TTPOTPAaMMHOE OOecTIeueHUE

1.5

Qaiinel u manku (katanoru). Tumbl ¢aiinoB. CaoiicTBa (haiinoB. XapakTepHbIe
pasmepsl (paiiIoB pa3NMYHBIX TUNOB (CTpaHHWIA TEKCTa, AJIEKTPOHHAs KHUTA,
dotorpadus, 3anuch NECHHU, BUICOKJINII, TOTHOMETPAKHBIN (HIbM)

1.6

[Tpununs! noctpoeHus (aiinoBbix cucteM. [loaHoe ums daiina (manku, Katauora).
[TyTh k (aitny (mamnke, KaTaaory)

1.7

daitnoBeiii MeHemkep. Pabota ¢ ¢aiimamMy u mankamu (KaTajJoramu): CO3JIaHUE,
KOMMPOBaHUE, IepeMellleHre, MEePeUMEHOBAaHUE W yAaleHue (ailioB W Tarmok
(xaranoron). [Touck ¢haiaoB cpeacTBaMu ONeparmoOHHON CHCTEMbI

1.8

ApxuBanus jaHHbiX. Mcnonb3oBaHue NporpaMM-apXuBaTopoB

1.9

KommbrorepHsle BUpYChl M JIpyrHe BpEIOHOCHBIE MporpaMmel. [Iporpammsl ass
3alllUTHl OT BUPYCOB

1.10

OO0benuHeHne KoMIbIOTEpOoB B ceTh. CeTh MHTepHeT. BebO-cTpanmiia, BeO-caidr.
CrpykTypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cucrembl. Ilouck
uHbOpMAllMM 1O KIIOYEBBIM CJIOBaM U 1O M300paxeHuio. J{ocTOBEpHOCTH
nH(popManuu, noydeHHon u3 Marepuera

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUN

CereBoii 3TUKET, 6a30BbIE HOPMBI HH(POPMAIIMOHHON THUKU U TpaBa Mpu padbore B
cetn MuTeprer. Ctpateruu 6e3omacHoro nosezeHus B MIHTepHeTe

Teopernueckue 0OCHOBBI HH()OPMATHKH

2.1

Wudopmanus — 0JJHO U3 OCHOBHBIX IOHSATHI COBpeMEeHHOM Hayku. H(popMmarus kak
CBEJICHUs, NpPEAHA3HAYCHHbIE A BOCIPHATHS YEIOBEKOM, M HMH(OpMaus Kak
JaHHBIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl ABTOMAaTU3UPOBAHHON CHCTEMOI

2.2

JINCKPETHOCTh JAHHBIX. BO3MOXHOCTH OINUCAaHUs HEMPEPHIBHBIX OOBEKTOB H
MPOIIECCOB C TOMOINBIO AWCKPETHBIX AaHHBIX. MHMOpMamoHHbIE MPOIECCH —
MIPOLIECCHI, CBA3aHHBIE C XPAHCHHUEM, TPeoOpa30BaHUEM U Mepeaadueii TaHHbBIX
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CumBon. Andasur. MomHocts andasura. PasHooOpasue s3bIKOB U andaBUTOB.
EcrecTBeHHbIe W (QopManbHBIE S3BIKH. AJ(ABUT TEKCTOB HAa PYCCKOM S3BIKE.
JiBonunbnii andaBut. KoanmdecTBO BCEBO3MOXHBIX CIOB (KOJOBBIX KOMOWHAITHI)
(bUKCUPOBAHHOMN JUTMHBI B ABOMYHOM ajidasure. [IpeoOpazoBanue m000r0 andaBura




K aBonyHoMy. KonmuecTBO pa3inyHbIX CIIOB (PUKCUPOBAHHON JJMHBI B aldaBute
onpeAcIEHHON MOITHOCTH
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KoaupoBanue cMMBOJIOB OJHOTO aj(aBUTa C MOMOIIBIO KOJOBBIX CJIOB B JAPYroM
andaBuTe, KOJ0Bask TAOJINIIA, TEKOTUPOBAHNE

2.5

JIBomunbIii kox. IlpencTaBneHne TaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOMYHOM
ashaBuTe

2.6

NudopmannonHbiii 00béM NaHHBIX. BUT — MUHUMalbHAs €IWHUIA KOJUYECTBA
nH(pOpManuu — IBOMYHBIN pa3psia. bailT, kunoOaiT, meradanT, rurabanT

2.7

CxopocTh nepenadynd JaHHBIX. ENMHUIBI CKOPOCTH Tepenayn AaHHbIX. MckaxkeHune
nH(OpMaIUY TIpH Tepeiade

2.8

KonupoBanue texcroB. PaBHomepHbiii kon. HepaBHomepusiii kon. KomupoBka
ASCII. Bocbmubutabsie koaupoBku. Ilonstme o komupoBkax UNICODE.
JlekonupoBaHue cOOOIICHUH C MCIOIF30BAaHNEM PAaBHOMEPHOTO ¥ HEPABHOMEPHOTO
kona. MadopmanmonHslii 00bEM TEKCTa

2.9

OOuiee npencraBieHue 0 HU(POBOM NPEACTABICHUN ayJUOBU3YAJIBHBIX U APYTUX
HenpepeIBHBIX JaHHbIX. KonumpoBanue nsera. L{BetoBbie monenu. Moaens RGB.
I'my6una xogupoBanus. [lamurpa

2.10

PactpoBoe wu BekTopHOe mTpencraBieHne wuzoOpakeHuit. I[lukcens. Orenka
MH(POPMAIIMOHHOTO 00BbEMA rpauuecKUX TaHHBIX I PACTPOBOTO N300PaKEHHS

2.11

Koauposanue 3Byka. PazpsaHocTs u yactota quckperusanuu. KoandecTBo kaHanoB
3anucu. OLeHKa KOJMYECTBEHHBIX MMapaMEeTPOB, CBSA3aHHBIX C MPEICTABICHUEM H
XpaHEHUEM 3BYKOBBIX (hailioB

WudopmanoHHbIe TEXHOJIOTUI

3.1

TexkcToBble TOKYMEHTHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ab3all, CTpoKa,
CJIOBO, CUMBOJ)

3.2

TeKkCTOBBIA  TIpOIlECCOpP —  HMHCTPYMEHT  CO3[aHHs, pPEOaKTHPOBAaHUS H
dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa

3.3

PenaktupoBanue Tekcta. CoiictBa cumBoioB. Lpudt. Tunst mpudTos (pydrieHsie,
C 3aceyKkaMu, MOHOImUpHUHHEIE). [TomykupHOE U KypcuBHOE HauepTaHue. CBOICTBa
ab3ameB: TpaHUIBI, a03alHBI OTCTYN, WHTEpPBAN, BbIpaBHUBaHUE. CTUiIEBOE
dhopmaTupoBaHue

3.4

CrpykTypupoBanue HH)OPMAILIUH C TIOMOIIBIO CITUCKOB U TabiuI. MHOTOYypOBHEBBIE
ciiickd. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI

3.5

BcraBka nzo0pakeHuil B TEeKCTOBbIE JOKYMEHThI. O0TeKaHHe H300pakeHUI TEKCTOM.
BkiroueHne B TEKCTOBBIN TOKYMEHT AMArpaMm U Gopmy

3.6

[TapameTpsl cTpaHuubl, HyMmepauus crpaHun. JloGaBieHne B  JTOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK

3.7

IIpoBepka mnpasonucanus. PaccraHoBka mepeHOCOB. ['0710COBOM BBOJ TEKCTA.
Onrtuyeckoe pacno3HaBaHwe Tekcra. KommbrorepHblii mnepeBo. Hcmonb3oBaHue
cepBHCOB ceTn MHTepHET [1st 00pabOTKM TeKCTa

3.8

3HaKOMCTBO C rpadudyeckuMu pefakTopamu. PactpoBsie pucynku. Mcnonb3oBanue
rpagu4ecKux NPUMHUTHUBOB

3.9

Omneparnuu  peakTUpOBaHUs TpadhHUuecKuX OOBEKTOB, B TOM YHCIE ITU(POBBIX
¢dororpaduii: u3MeHeHHe pa3mepa, 0Ope3ka, MOBOPOT, OTpakeHue, pabora ¢
oOJacTsMu (BbIJIEICHUE, KOTTMPOBAHUE, 3AJTUBKA IIBETOM ), KOPPEKIIUS I[BETA, IPKOCTH
Y KOHTPACTHOCTHU




3.10

Bektopnas rpadpuka. CoznaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMH CPEICTBAMU
TEKCTOBOTO TIpolleccopa WIM Jpyrux nporpamMm (mpuioxenuid). JloOGaBnenue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroroBka MyasTUMeTUUHBIX Tipe3eHTanuid. Crnaia. JloGaBneHre Ha clai] TeKcTa
1 n300pakenuii. Pabora ¢ HECKOJIBKUMH ClTaiilaMu

3.12

Jlob6aBneHne Ha ciaii ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIMs. | nepcchlIku

8 KVIACC

Kon

[IpoBepsieMblil AJIEMEHT COEPHKAHUS

1

Teopernueckrue 0CHOBBI MH()OPMATHKI

1.1

Hemo3uiimonHple W MO3UIMOHHBIE CUCTeMBbl cumcieHus. AndaButr. OcHOBaHHE.
Pasépuyrass ¢opma 3amucu uymcna. IlepeBog B JecSITUYHYIO CHCTEMY YHCED,
3alMCaHHBIX B JIPYTUX CHCTEMaXxX CUUCICHUS

1.2

PuMckag cuctemMa cuucieHus

1.3

JIBonuHas cucrema cuucienus. llepeBox nensix uucen B npegenax ot 0 go 1024 B
JTIBOMYHYIO CUCTEeMYy cuucieHus. BocbMepuuHnas cuctema cuucienus. [lepeBoa uncen
U3 BOCBMEPHYHOH CHCTEMBI B JBOMYHYIO U JACCATUYHYIO CHCTEMBI M OOpaTHO.
[llectHamuarepuunas cucteMa cuucieHus. [lepeBoa uucen u3 mecTHAALATEPUIHOMN
CUCTEMBI B IBOUYHYIO, BOCBMEPHUHYIO M JIECITUIHYIO CUCTEMBI M 00paTHO

1.4

ApudmeTnueckre onepanuy B ABOUYHON CUCTEME CUMCIICHUS

1.5

Jlornueckue BrICKa3bIBaHUs. JIornueckre 3Ha4YeHUsI BBICKA3bIBAHUM. DJI€MEHTApHbBIE U
COCTaBHBIC BBICKa3bIBaHUs. Jlorndyeckue omepanuu: «u» (KOHBIOHKIIHS, JTOTHYECKOE
YMHOXXEHHE), «WIH» (IU3BIOHKIMS, JIOTHYECKOE CJIOKEHHE), «HEe» (JIOTHYeCKoe
orpunianue). I[lpuopurer norumyeckux omnepauuid. OmnpenelneHre HCTUHHOCTU
COCTaBHOTO BBICKA3bIBAaHMS TIPH U3BECTHBIX 3HAYCHHIX HCTUHHOCTH BXOJIAIIUX B HETO
3JI€M€HTapHBIX BBICKaSBIBaHI/II\/'I

1.6

Jlornueckue Bwlpaxenus. lIpaBuna 3anucu normyeckux BbIpakeHH. IlocTpoeHue
TaOJIUI] HCTUHHOCTH JIOTHYECKUX BBIPAYKEHUH

1.7

Jlormueckue 37eMeHThl. 3HAKOMCTBO C JIOTHUYSCKMMH OCHOBaMH KOMITBIOTEPA

AJTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

[Tonstue anroput™a. McoaHUTENH aaropuTMOB. AJITOPUTM Kak IJIaH YNPABICHUS
HUCIIOJIHUTECIIEM

2.2

CsaoticTBa anroputma. CriocoObI 3aITUCH alNTOPUTMA (CIIOBECHBIMN, B BUE OJIOK-CXEMBI,
nporpamma)
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AnroputMuueckue  KOHCTpyKiuu. KoHcTpykuusi — «cinemoBanuey.  JIMHEWHBIN
anroput™. OrpaHUu4eHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOYKHOCTb IPEIYCMOTPETh
3aBHCHMOCTbH MOCJEI0BAaTEIbHOCTH BBITIOJHAEMBIX ACHCTBUI OT HCXOJHBIX JTaHHBIX
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KoucTpykiusi «BeTBiieHHe»: TMOdHas U HemosiHas ¢GopMbl. BolmonHenue u
HEBBIMIOJTHEHUE YCIOBUS (MCTMHHOCTh M JIO)KHOCTH BBICKa3biBaHUsA). lIpocTeie u
COCTaBHBIE YCIOBHUS

2.5

KoHcTpyKIus: «1oBTOpEHUE»: MUKIIBI C 33JJaHHBIM YUCJIOM IOBTOPEHUH, C YCIOBHEM
BBITIOJIHEHMSI, C IEPEMEHHOMN ITUKJIA

2.6

PazpaboTtka a5 HopManbHOT0 UCTIONHUTENS aJIrOPUTMa, IPUBO/ISILETO K TpeOyeMoMy
pe3yiabTaTy TpU KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTka HECIO0XKHBIX
QITOPUTMOB C MCITOJIb30BAaHUEM IIMKJIOB U BETBICHUH 1151 yIIpaBieHus (GopMaTbHBIMU
UCTIOJIHUTENIAMU.  BBINONIHEHNE  anropuTMOB BpPYYHYHO M HAa  KOMIIBIOTEpE.
CHHTaKCHUYECKHUE U JIoTHYecKre omnoOku. OTKa3bl




2.7

S3pik mporpammupoBanus (Python, C++, Java, C#, llIkonpHBIH AITOPUTMHUYECKUNA
S3bik). CucremMa NporpaMMUPOBAHUSA: PENAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJIAAUUK

2.8

[lepemennasa: tun, wums, 3HaueHue. llenble, BelIECTBEHHbIE U CHUMBOJIbHBIE
IIEPEMEHHBIE

2.9

Omnepatop nprcBanBaHusl. ApupMeTHIECKHE BEIPAKEHUS U MOPAIOK UX BBIYUCICHUS.
Onepanun ¢ LEIbIMA YHCIAMM: LEJIOYUCICHHOE [EIICHUE, OCTaTOK OT JCIICHUS.
IIpoBepka JenMMOCTH OZHOTO LIEJIOr0 YUCIIA HA IPYroe

2.10

BerBnenus. CocraBHble ycinoBHs (3allUCh JIOTUYECKUX BBIPAXKEHMM HA HM3y4aeMOM
A3bIKe IporpaMmupoBanus). HaxoxaeHne MUHIMyMa U MakCUMyMa U3 JIBYX, TPEX U
YeThIPEX uncell. Perienne KBagpaTHOro YpaBHEHMsI, UMEIOLIETO BEILIECTBEHHbIE KOPHU

2.11

I[I/Ia.HOI‘OBa}I OTJIalKa HporpaMMm: IIOMIAroBOC BbIMIOJIHCHUC, HTPOCMOTP 3HA4YCHMH
BCJIINYHH, OTJ'I&I[O‘IHBII\/'I BBIBO/, BBI60p TOYKH OCTaHOBa

2.12

[ukn ¢ ycmoBuem. AnroputMm EBKimma st HaxOXIEHHUsS HAWOOJBIIETO OOIIETO
JCIIUTCIIA I[ByX HaTypaJIbHBIX YHUCCII. P3.36I/IGHI/IG 3allucu HaTypaanoro qucjia B
MO3UIIMOHHOM CUCTEME C OCHOBaHWEM, MEHBIIMM WIM paBHbIM 10, Ha OTAEIIbHBIE

1P

2.13

[ukn ¢ nepeMeHHOW. AJNTOPUTMBI NIPOBEPKU AEIMMOCTH OJHOIO IIEJIOr0 4YMcia Ha
JIpyroe, NpOBEPKH HATYPAJIbHOI'O YUCIIA HA TIPOCTOTY

2.14

O6paboTka CHUMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. [ToacdYET 4acTOTHI MOSBICHUS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHKImMu st 00paboTKH CTPOK

2.15

Omnpenenenre BO3MOXHBIX PE3yIbTaTOB paOdOTHI AITOPUTMA MPHU 3alaHHOM MHOKECTBE
BXOJIHBIX JIaHHBIX, OIPE/IEICHHE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPUBOISIIUX K
JTAHHOMY pe3yJbTaTy

9 KJIACC

Kon

[IpoBepsieMblil AJIEMEHT COJEPHKAHUS

1

Hudposas rpaMOTHOCTD

1.1

I'moGanbhas cets MuTepHet. [P-anpeca y3noB. CeTeBoe XpaHeHUE JaHHBIX. MeTobI
MH/IMBUYaJIbHOTO U KOJUIEKTUBHOI'O pa3MelleHHs HOBOM nHpopmauuu B MHTEpHETE.
Bonbe nanHaple (MHTEPHET-TaHHBIE, B YACTHOCTH JTAHHBIE COIIMAJIbHBIX CETEN)

1.2

[lonatue 006 wuHpopManMOHHON Oe3omacHOCTH. YTpo3bl  HH(OPMAIMOHHON
0e30macHOCTH TpH paboTe B TJIIOOAIBHOW CETH W METOJIbI MPOTHUBOACHCTBUS WM.
[IpaBuna Oe3omacHOi ayTeHTH(UKAIMH. 3amuTa JUYHOW HH(POpPMAIUMK B CETH
Nurtepuer. bezonacHeie crparernu nosenenus: B cetu MuatepHet. [Ipenynpexaenne
BOBJICUCHHUS! B JIECCTPYKTHBHBIE W KPUMHUHAIbHBIE (OPMBI CETEBOM AKTUBHOCTH
(xubepOymuHT, GUITUHT U pyrue GOpMbI)

1.3

Bunelt pesrenbHocTM B MHTepHeTe. MHTEpHET-CEpBUCHI: KOMMYHHMKAIIMOHHBIE
cepBHCHl (TIOUYTOBasi CiIyk0a, BHICO-KOH(PEPEHI-CBSI3b W JApPYrue), CHpPaBOYHBIC
CITYOBbI (KapThbl, paclUCaHUs U APYTHUE), TTOUCKOBBIE CITYXKOBI, CIy>KObI OOHOBJICHUS
MPOrPaMMHOTO OOeCTeueHusl U Apyrue ciy>kObl. CepBUCH TOCYAAPCTBEHHBIX YCIYT.
OOGmnaunple XpaHWwIHINa JaHHBIX. CpencTBa COBMECTHOW pa3paOOTKH TOKYMEHTOB
(onmait-oducer). Ilporpammuaoe oOecneueHne Kak BeO-CEpPBHUC: OHJIANHOBHIE
TEKCTOBBIE U TpaduyecKue peJaKkToOphl, Cpelibl pa3paboTKU IporpaMm

TeopeTrnueckre 0CHOBbI HHPOPMATUKU

2.1

Mopens. 3agaun, pemraeMbpie ¢ TOMOIIbIO MoaenupoBanus. Kiiaccudukammm Mmoaenei.
Marepuanpable (HaTypHble) M HMHPOpPMALMOHHBIE Mojaenu. HenpepbiBHBIE U
IUCcKpeTHble wmozaenu. HWmurtanuonHsie Moaenu. HWMrposele Mogmenu. OrneHka
COOTBETCTBUS MOJEIH MOJICTHPYEMOMY OOBEKTY U IENISIM MOJCITUPOBAHUS




2.2

Ta6mmunbie monenu. Tabnuiia kKak TPeICTaBICHUE OTHOIICHHS

23

ba3bl gansbIx. OT60pP B TaONHIIE CTPOK, YIOBIETBOPSIONINX 3aJAaHHOMY YCJIOBHIO
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I'pad. Bepmmna, pedbpo, myrb. OpHEHTUPOBAHHBIE U HEOPUCHTUPOBAHHBIC Tpadbl.
Jnuna (Bec) peOpa. BecoBas matpuia rpada. J[nmuHa myTu Mexxay BepimmHaMmu rpada.
[Touck onrumanbHOTO TyTH B rpade. HauanpHas BepmvHa (MCTOYHUK) U KOHEYHAs
BepIIMHA (CTOK) B OPHEHTHPOBAaHHOM rpade. BbuncieHne KoiuyecTBa MyTed B
HaIpaBJICHHOM aI[MKINYECKOM rpade

2.5

HepeBo. Kopenn, BepmmHa (y3en), juct, pedpo (myra) mepeBa. Beicora naepesa.
[onnepeso. IIpumeps! ucmonb30BaHus AepeBbeB. IlepeOop BapuaHTOB ¢ MOMOIIBIO
JepeBa

2.6

[lonsTne  MaTeMaTHMYeCKOM  MOJAENH. 3aJauyd, pemaeMble €  MTOMOUIBIO
MaTEMaTUYECKOTO (KOMIBIOTEPHOIO) MOAEIUPOBaHUA. OTiIMuUME MaTeMaTHYECKOM
MOJICNIA OT HATYPHOM MOJIETH M OT CJIOBECHOTO (JINTEPATypHOTO) ONMKMCAHUS O0BEKTA

2.7

Ortanbl KOMIBIOTEPHOTO MOJEIUPOBAHHUA: IOCTAHOBKA 3a/layd, IOCTPOEHUE
MaTEMaTUYeCKOW MOJIEIN, MporpaMMHasl peanu3alus, TEeCTUPOBAHUE, MPOBEACHUE
KOMIIBIOTEPHOT0 SKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJbTaTOB, YTOUHEHHE MOJIETH

AJTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pazouenune 3amaum Ha mnox3amadn. CoCTaBiCHHE QJITOPUTMOB M IPOTPamMM C
UCIIONIb30BAaHUEM BETBIICHUH, IIMKIOB M BCIIOMOTATENbHBIX AalTOPHUTMOB IS
YIPABJICHUS UCTIOJIHUTENIEM WJIU IPYTUMH HCTIOTHUTEIISIMU

3.2

Tabmuunbie BenumunHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBICHUE M OTJIAJKa
MporpaMM, PEeaTu3yIOIINX TUIIOBBIC aITOPUTMbI 00PaOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJTHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, [Tackans, Java, C#,
[xonbHBIA ATTOPUTMUYECKUH SI3BIK): 3alI0JIHEHHUE YHCIOBOTO MAaCCUBA CIIy4allHbIMU
YUCJIaMH, B COOTBETCTBUU C (DOPMYJION WIIH MyTEM BBOJIa YUCEN, HAXOXKICHUE CYyMMBI
3JIEMEHTOB MAaCCHBa, JUHEWHBIM IIOMCK 3aJaHHOr0 3HAYEHMS B MAaCCHBE, MOACUET
3JIEMEHTOB MAacCHBa, YIOBJIETBOPAIONIMX 3aJaHHOMY YCJIOBHIO, HaXOXJICHHE
MUHUMAJIBHOTO (MAaKCUMAIILHOTO0) 3JeMeHTa MaccuBa. COpTUPOBKA MacCHBa

3.3

OO0paboTka TMOTOKA [AHHBIX: BBIUYMCIEHUE KOJIUYECTBA, CYMMBI, CPEIHEro
apu(METHYECKOro, MHMHHMMAIbHOTO M MAaKCHUMAaJbHOIO 3HAU€HHs 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBJIECTBOPSIOIIMX 3aJaHHOMY YCIOBUIO

3.4

VYnpasnenue. Curnan. O6parHas cBsa3b. [lonydeHne curHaaoB oT HUPPOBBIX T1aTYUKOB
(kacaHUs1, paCCTOSIHUS, CBETA, 3BYKa M Jpyroro). [IpuMeps! NCIIOIb30BaHusI TPHHIIATIA
00paTHOM CBS3M B CUCTEMAX YIPABJICHUS TEXHUUYECKUMH YCTPOWCTBAMH, B TOM YHUCIIE
B pobOororexHuke. [IpuMepsl poOOOTH3UPOBAHHBIX CHCTEM (CHUCTEMa YIIpaBICHUS
JABHUKCHUEM B TpaHCHOpTHOﬁ CHUCTEMEC, CBapovHad JIMHUA aBTO03aBo/Ja,
ABTOMATH3UPOBAHHOE YIPABICHHE OTOIUICHHEM JIOMa, AaBTOHOMHAs CHCTeMa
YIPaBJIEHUS] TPAHCIOPTHBIM CPEJICTBOM M IPYTHE CUCTEMBI)

WHpopmanoHHbIe TEXHOJIOTUU

4.1

[lonartue 00 HSNEKTPOHHBIX Tabinuiax. THUMNBl JaHHBIX B sSYEWKax 3JIEKTPOHHOU
tabnuiel. PemaktupoBanue u popmatupoBanue Tabmui. BeTpoenHbie GyHKIMM IS
MIOKCKAa MaKCUMyMa, MUHUMYMa, CyMMBI U cpesiHero apupmernyeckoro. CopTupoBKa
JTaHHBIX B BBIJIEJICHHOM auana3oHe. [loctpoenue nquarpamm (rucrorpamma, Kpyronas
JyarpaMma, TouedHasi iuarpamma). Beroop tuna quarpaMmsl

4.2

[IpeobpazoBanue ¢Gopmyn npu KomupoBaHuu. OTHOCUTENBHAsA, aOCONIOTHAS U
CMEIIaHHAs a/Ipecanus

43

VYcnoBHBIE BBMHCICHUS B JIEKTPOHHBIX Tabmumax. CyMMHpOBaHHME W IMOJCUET
3HaYeHUH, OTBEYAIOIIUX 3alaHHOMY ycii0BHI0. OOpaboTka 00MbIIMX HAOOPOB TaHHBIX.
YucneHHOe MOAECTMPOBAHNE B 3JIEKTPOHHBIX TaOJIHIIaX




Pois nHGOpMAIIMOHHBIX TEXHOJIOTHIA B Pa3BUTHH YKOHOMHKH MHPA, CTPaHbI, PETHOHA.
OTkpeIThie 00pa3oBartenbHble pecypebl. [Ipodeccun, cBsizanHble ¢ HHOOPMATHKON U
4.4 WH()OPMAITMOHHBIMU TEXHOJIOTHSMHU: BeO-IM3aliHEp, MPOTPAMMUCT, Pa3padOTUHK
MOOWJIBHBIX TPUIOKEHUH, TECTUPOBILUK, aPXUTEKTOP MPOrPaMMHOTO OOeCTIeYeHus,
CTEIHAIHCT 110 aHAJM3Y JAHHBIX, CHCTEMHBINH aJIMUHUCTPATOP

IMPOBEPAEMBIE HA OI'D 10 HHO®OPMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHON NPOT'PAMMBLI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon [IpoBepsiembie TpeOOBaHMS K NPEAMETHBIM pe3yjbTaTaM 0a30BOTO YPOBHS
MIPOBEPSEMOTO | OCBOCHUS OCHOBHOH  00pa3oBaTeNbHONW TMpPOTrpaMMbl  OCHOBHOTO  OOIIEro
TpeOOBaHMS oOpazoBanms Ha ocHoBe PI'OC

1 3HaTh (MOHUMATH)

Brnanenne ocHOBHBIMH TOHSATHAMH: HWH(oOpManus, nepenada, XpaHCHHE U
1.1 o0paboTka wuHpOpMALMHK, aNrOpUTM, MOJAETb, UU(POBOM MPOAYKT U UX
HCIIOJIb30BAHHUE ISl PEIICHNS YIeOHBIX M MPAKTUUECKUX 3a/1a4

BnazerHe IMOHATUSAMMU: BBICKA3bIBAHUC, JIOrMYECKasd oOIlcpanusa, JOTn4YCeCKOC

1.2
BBIPAKEHHE
2 VYMeTh
51 VMeHHe OIepupoBaTh €AMHHMIAMU HM3MEPEHHS HMH(POPMALMOHHOTO 00BEMA H

CKOPOCTH nI€pcaadn JaHHbIX

VYMeHnue 3anuchiBaTh U cpaBHMBaTh Lenble yucaa oT 0 no 1024 B pasnuuHbIX
2.2 MMO3UIIMOHHBIX CHCTEMaX CUYHMCICHHS C OCHOBaHMAMH 2, 8, 16, BBIIOIHSITH
apudmeTnyecKue onepanyy HaJ HUIMH

YMeHue KOAMpOBaTh M JEKOJUPOBATh COOOILEHHS IO 33JaHHBIM IpaBUIIAM;
2.3 MMOHUMAHWE OCHOBHBIX TPHUHIIMIIOB KOJWPOBaHUS HWHGOPMAIIUN Pa3IMIHON
PUPOJIBI: TEKCTOBOM, rpaduueckoi, ayano

YMeHHE 3anuChIBaTh JIOTUYECKUE BBIPAXKEHUS C MCIIOJb30BAaHUEM JU3BIOHKIUU,
KOHBIOHKIIMA U OTPHULIAHMS, ONPENEIATh MCTUHHOCTH JIOTUYECKUX BBIPAKCHUU,
24 €CJIM U3BECTHBI 3HAYEHUs UCTUHHOCTH BXOMSIIMX B HErO IEPEMEHHBIX, CTPOUTH
TaOJUIBl UCTUHHOCTU JUIS JIOTMYECKHUX BBIPAXKEHUI; 3allUCBIBATh JIOTMYECKHE
BBIPAKCHMS HA M3Y4a€MOM SI3bIKE IPOrPaMMUPOBAHUS

YMGHI/IG COCTaBJIAThb, BBIIIOJHATH pr‘-IHyIO U Ha KOMHBIOTepe HCCJIOXHBIC
ITOPUTMBI IJIs1 yIIpaBieHus ucnoaaureasimu (Yepenamka, YepTEXHUK U APYTHE);
CO31aBaTh U OTJIA’)KMBATH HpOI‘paMMBI Ha OJHOM U3 S3BIKOB HpOI‘paMMI/IpOBaHH}I
(Python, C++, Ilackanme, Java, C#, UIkonbHBII AJTOPUTMUYECKHHA SI3BIK),
peaﬂmyloume HCCIIOXHBIC aJIFOpI/ITMI:I 06p3.60TKI/I YHUCJIOBBIX HaHHBIX C
HCIIOIb30BaHUEM ITUKJIOB M BETBJICHUH; YMEHHE pa3OUBaTh 3a/1aud HA MOJ3a/1a4H,
HUCIIO0JB30BaTh KOHCTAHTHI, HepeMeHHBIG nu BI:Ipa)KeHI/IH paBHI/I‘IHBIX THUIIOB
(4UCTIOBBIX, JIOTHYECKUX, CHMBOJIBHBIX); AaHAJIMU3UPOBATH  MPEITOKEHHBIN
aJIFOpI/ITM, OHpGI[eJIHTB, KaKue pGSyHBTaTBI BO3MOXHBI HpI/I 3aJaHHOM MHOKCECTBC
UCXOIHBIX 3HAUCHUN

2.5

YMeHue 3anncarh Ha U3y4aeMOM SI3bIKE IPOrPAMMHUPOBAHUS aJITOPUTMBI IPOBEPKHU
JEJIMMOCTH OJHOIO LIEJNOT0 YKcia Ha APYroe, MPOBEPKH HATYpaJIbHOTO YMCIIAa Ha
MPOCTOTY, BbIAENEHUs IUPP U3 HATYpPaIbHOTO YHKCIA, MOMCK MaKCUMYMOB,
MHUHHUMYMOB, CYMMBbI YHCJIOBOM IIOCJIEA0BATENBHOCTH

2.6

Brnanenne ymeHneM OpPHEHTHpPOBATHCA B MEPAPXHUECKOW CTPYKType (ailnoBoit
CHUCTEMBI, paboTaTh C (ailIoBOH CHUCTEMOW TMEPCOHATBHOTO KOMITBIOTEPA C
UCTOJIB30BaHUEM TpaduuecKkoro uuTepdeiica, a UMEHHO: CO3/1aBaTh, KOUPOBATh,
nepeMenaTh, IepeMEeHOBBIBATh, YAAIATh U apXUBUPOBATh (ailiibl M KaTaJloTu

2.7




Bnanenne ymeHMsIMM M HaBbIKAMHM HCIHOJb30BaHHUA HH(MOPMAILMOHHBIX U
2.8 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH JJIsl IOUCKA, XpaHEHUs], 00paboTKH U repenadn
U aHaJIM3a pa3IMYHbIX BUAOB HHPOPMALUU

VYMmeHue BbIOMpaTh CIOCOO NPEACTABICHUS JAaHHBIX B COOTBETCTBUM C
2.9 MOCTaBJICHHOW 3amayeil  (Tabnuibl, CcXembl, TpaduKd, JUArpaMMbl) C
UCIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOrPaMMHBIX CPEJCTB 00pabOTKH JaHHBIX

YMmenue ¢GopMaan3oBaTh W CTPYKTYpUPOBAaTh HH(POPMAIHIO, HCIOIB3YS
ANEKTPOHHBIE TAOMHIBI Uit 00OpabOTKH, aHaiwW3a U BU3YAIM3AIHH YHCIOBBIX
JAHHBIX, B TOM YHCJIE C BBIJCICHUEM JHAala30Ha TaOIHIBl U YHOPSAIOYNBAHUEM
(CopTHpOBKOI1) €ro 3JEeMEHTOB; YMEHHE MPUMEHSATH B JJCKTPOHHBIX TaOIHIIAX
dhopMyIsl 11 Pacd€TOB C UCIIOIB30BAHMEM BCTPOCHHBIX (DYHKITUN, aOCOTIOTHOM,
OTHOCHUTEIILHOM, CMEIIaHHOW aJpecaliiy; MCIOJIb30BaTh IJIEKTPOHHBIC TAOJMIIBI
JUISE YMCJIICHHOTO MOJICTUPOBAHUS B MPOCTHIX 3ajJadaX M3 Pa3HbIX MPEIMETHBIX
oOiacreit

2.10

INEPEYEHb DJJIEMEHTOB COJIEPXKXAHUWSA, INPOBEPAEMBIX HA OI29 IIO
NHP®OPMATHUKE

Kon IIpoBepsieMblil 2JIEMEHT COAEp KaHUS

1 I{udposas rpaMmOTHOCTH

@aiinbl 1 nanku (katanoru). [IpuHimnel noctpoeHus ¢aitnosix cucreM. [lomHoe
uMmsa (aitma (manku). [Iyte k daitny (manke). Pabora ¢ ¢aiinmamMmu U karajgoramu
CPEICTBAaMHU OINEPALMOHHON CUCTEMBI: CO3[JaHUE, KONMMPOBAHHUE, MEPEMEILEHNUE,
nepeuMeHOBaHNe U yAajeHue ¢aiaoB W mamok (karamoros). Tumbl ¢anios.
CpoiictBa (¢aitnoB. DaiuoBeiii  Menemkep. Ilouck aitnoB cpeacrBamu
ONEpPalOHHONW CHCTEMBI

1.1

O0benuHeHue KoMmbioTepoB B ceTb. Ceth MHTepHeT. BebO-cTpanuiia, BeO-cailT.
Crtpykrypa anpecoB BeO-pecypcoB. bpaysep. IlomckoBbie cuctemsl. Ilomck

1.2 uH(pOpMaIlMi 10 KJIIOYEBBIM CJIOBaM M MO HU300pakeHwio. J[ocTOBEPHOCTH
uHpopmanuu, nonydyeHHol u3 Murepuera. [P-agpeca y3moB. CereBoe XpaHeHHE
JTAHHBIX

2 Teopernueckre OCHOBBI HH)OPMATHKH

JIMCKpeTHOCTh NTaHHBIX. BO3MOXKHOCTH OINMCAaHUS HENPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C NOMOUIBIO AUCKPETHBIX JAHHBIX.

CumBon. Andasur. MomtHocts andabuta. JIBowmunsiii andasut. KommdectBo
BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHAINI) (PUKCUPOBAHHOMN JUTUHBI B TBOMYHOM
andasure. IIpeobOpazoBanme moOoro andaButa Kk aBOMYHOMY. KommdecTtBo
pa3IMYHBIX CIOB (PMKCUPOBAHHOM UIMHBI B aJI()aBUTE ONPEACTEHHON MOIIIHOCTH.
KoaupoBanue cuMBOJIOB OAHOTO ajigaBuTa C MOMOIIBI0 KOJOBBIX CIOB B APYrOM
andaBuTe, KomoBas Tabnuma, JekogupoBaHue. KoaupoBaHHME — TEKCTOB.
PaBHomepnsbiii kon. HepaBHomepnswiii koa. KomupoBka ASCII. BoceMuOuTHBIE
koaupoBku. Ilonstre o koaupokax UNICODE. JlekoaupoBanue cooOIIEeHHH ¢
HCIIOJIb30BaHUEM PAaBHOMEPHOTO M HEpaBHOMEpHOro koxaa. MHdopmarmoHHbII
00BEM TEKCTa

2.1

Nudopmannonusiii 00bEM AaHHBIX. BUT — MHHUManbHas €IUHUIA KOJTMYECTBA
nHpopManuu — ABOWYHBIN paspsna. ExuHuiel usmepenus: WH)OPMAIMOHHOTO
o0Bv€ma nanubIX. but, 6aiiT, KMI0OaT, Merabaiit, ruradaiir. CKOpocTh nepenadn
JaHHBIX. EQWHUIBI CKOPOCTH MEpeaadr TaHHBIX

2.2

KomupoBanue npera. I[BeroBbie Mogemn. Monens RGB. I'myOuna xkogupoBaHus.
[Tanmutpa.

PactpoBoe u BekTOpHOE TmpencTaBieHue wu300pakeHuid. I[lukcenb. OreHka
UH(POPMALIMOHHOTO 00bEMa rpaMueCcKUX TAHHBIX IJIs1 PACTPOBOTO M300PAKEHUS
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Konunpoanue 3Byka. Pa3zpsigHocTh 1 yacToTa 3anucu. KoanyecTBo KaHaJIOB 3aluCH.
Ol_IeHKa KOJMYCCTBCHHBIX IMAPaMCTPOB, CBA3AHHBIX C TPCACTABJICHUCM U
XpaHEHUEM 3BYKOBBIX (hailioB

2.5

Hemno3unyonHple ¥ TO3UIMOHHBIE CUCTeMBbI cumciieHus. AindaBut. OcHOBaHUE.
Pa3zpépuyras ¢opma 3anmucu umcna. [lepeBog B JECATUYHYIO CHUCTEMY YHCEIl,
3allMCAHHBIX B IPYTHX CUCTEMAaxX CUUCIICHUS.

PumMckas cucrema cuuciaeHus

2.6

JIBonuHas cuctema cuncienus. [lepeBon nensix uncen B npenenax ot 0 go 1024 B
JBOMYHYIO CHUCTEeMYy cUucieHus. BoceMmepuuHnas cucrtema cuucieHus. [lepeBoj
YHCell U3 BOCbMEPUYHOM CHCTEMBI B IBOMYHYIO U IECATUYHYIO CUCTEMBI M 00paTHO.
[llecTHagnarepuunas cuctemMa curcieHus. [lepeBo uncen u3 mecTHaauaTepuyHOn
CUCTEMBl B JBOMYHYIO, BOCBMEPUYHYIO U JECATUYHYIO CHUCTEMBl W OOpaTHO.
Apudmerndeckue ornepanuy B IBOUYHON CHCTEME CUNCIICHUS

2.7

Jlornueckue BBICKA3bIBaHUS. Jlornueckue 3HAYEHHUS BBICKA3bIBaHUM.
DJleMEHTapHble U COCTaBHbIE BbICKa3biBaHUs. Jlormueckue omepamuu: «u»
(KOHBIOHKIIUS, JIOTMYECKOE YMHOXXEHHE), «WIu» (IUIBIOHKIMS, JIOTHYECKOE
CIIOKEHUE), «He» (Jloruueckoe oTpulianue). [I[pUuopuTeT JOTrMYEcCKUX omneparuil.
Omnpenenenre UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIM U3BECTHBI 3HAUCHUS
WMCTUHHOCTH BXOSIIMX B HEr0 3JEMEHTapHBIX BbICKa3bIBaHUU. Jlornueckue
BeIpakeHus. [lpaBuna 3amucu JorMueckux BbIpakeHud. [locTpoeHue TaGmuIY
MCTUHHOCTH JIOTHYECKUX BBIPAXKEHUN

2.8

Jloruueckue 31eMeHTEI. 3HAKOMCTBO C JJOTHYSCKUMU OCHOBaMU KOMITIBIOTCPA

2.9

HenpepsiBHbie U nuckpetHbie Mojenu. mutanmonnsie Mmoaenu. IrpoBeie Moiemu.
OreHKa aIeKBaTHOCTH MOJICIIA MOJICTTUPYEMOMY OOBEKTY U TEJISIM MOJICITUPOBAHHS

2.10

Tabmuunbie mMomenu. TaGnuia Kak MpeACcTaBiICHUE OTHOIICHUS. ba3bl JaHHBIX.
OT100p B TabNHUIE CTPOK, YAOBIETBOPSIONUX 3aJaHHOMY YCIOBHUIO

2.11

I'pad. Bepmmna, pedpo, nyts. OpueHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE I'PAQBI.
JnuHa (Bec) pebOpa. BecoBas matpuma rpada. [{nuHa myTH MEXIy BepIIMHAMU
rpada. ITouck ontumanbHoro mytu B rpade. HauanpHas BepmnHa (MCTOYHUK) U
KOHEUYHas BepIIuHa (CTOK) B OPUEHTHPOBAHHOM Tpade. BrruucieHue koiamvecTBa
nyTeil B HaPaBJICHHOM allMKIMYECKOM Tpade

2.12

HepeBo. Kopens, BepmmHa (y3en), Juct, pedpo (mayra) nepesa. Beicora nepesa.
[Tonnepeso. [Ipumeps! ncnonb3oBanus AepeBbeB. [lepedop BapraHTOB ¢ TOMOIIBIO
JepeBa

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CaotictBa anroputma. CrocoObl 3amucu aaroputMa (CJIOBECHBIH, B BUIC OJOK-
CXEMBI, TpOorpamMma).

CocraBieHne alropuTMOB M MPOTrpamMM C HUCIIOJIb30BAHMEM BETBIIEHUH, LIUKJIOB U
BCIIOMOTATeNbHbIX aJrOpPUTMOB Juis ympaBieHus ucnonHutenem (Pobor,
UYepenamka, YepTé&xHUK U Apyrue). BuillosHEHHE alropuTMOB BpPYUHYHO M Ha
KOMITBIOTEPE

3.2

A3k mporpammupoBanus (Python, C++, Ilackamp, Java, C#, IlkonbHbIN
AnroputMuyeckuil S3bIK).

Cucrema nporpaMMHUpOBaHUS: PEAAKTOP TEKCTA IPOTrPAMM, TPAHCIIATOP, OTIATUHK.
[lepemennast: Tum, wuMms, 3HadeHue. Llenmble, BellecTBEHHbIE W CHUMBOJIBHBIC
NepPEMEHHBIE.

Omnepatop mnpucBauBaHusi. ApU(PMETHYECKHE BBIPAKECHHUS U TOPSIIOK UX
BblurciaeHus. Onepannu ¢ HeabIMU YUCIaMU: LIEJIOYUCICHHOE JIEIeHHEe, OCTaTOK OT
nenenusi. Beriaenus. CocraBHbIe yclOBUs (3aIMCh JIOTHUECKUX BBIPAKECHUN Ha
M3Yy4aeMOM S3bIKe IporpamMmmupoBanus). Haxoxxaenue MuHIMyMa




U MakCUMyMa M3 JABYX, TPEX U 4eThIpEX uncen. Pemenne KkBaapaTHOro ypaBHEHHUS,
MMEIOIIETO BeleCTBeHHbIe KOpHH. L[{ukin ¢ ycinoBueM. Anroput™m EBkimpa st
HaXOXJICHHUA HauOOJBIIET0 OOIIero JeIWTeNs JBYX HAaTypajbHBIX YHCEI.
Paz0Ouenue 3anucu HaTYpaJIbHOTO YHUCIA B MO3UIIMOHHON CHCTEME C OCHOBAaHHUEM,
MeHbIIUM Wik paBHbIM 10, Ha otmenbHble 1H@pbL. [ukn ¢ mepemMeHHON.
ANTOpPUTMBI IPOBEPKU AEIMMOCTH OJHOIO LIEJIOr0 YUCIa Ha JAPYroe, IpOBEpPKU
HATYpaJIbHOTO YKCJIa Ha MPOCTOTY

3.3

O6paboTka CUMBOJBHBIX JaHHBIX. CHUMBOIBHBIE (CTPOKOBBIE) TIEPEMEHHEBIE.
[TocumBonbHas 00paboTka cTpok. I1oCu€T 4acTOTHI MOSBICHNUS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHKImu 1y1st 00paboTKH CTPOK

3.4

OnpeneneHnne BO3MOXHBIX pe3yJlbTaTOB pabOThl alropuTMa WpHU JTaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, OIPEICICHHE BO3MOXXHBIX BXOJHBIX JAHHBIX,
NPUBOJSAIINX K JAHHOMY Pe3yNbTary

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. (CocTaBieHUE |
OTJIA/IKA MIPOTPAMM, PEATH3YIOIIUX TUTIOBBIE aJTOPUTMBI 00PabOTKHU OJTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJIHOM W3 S3bIKOB TporpammupoBanus (Python, C++,
[Tackanb, Java, C#, lIkonbHBINH ANTOpUTMUYECKUN SI3bIK): 3aII0JTHEHUE YUCIOBOTO
MaccHuBa CIy4alHBIMU YUCJIaMHU, B COOTBETCTBHH C (HOpMYJION MM MyTéM BBOJA
YHUCEN, HAX0XJICHHE CYMMBbI 3JIEMEHTOB MAacCCHBa, JTUHEWHBIA MOUCK 3aJaHHOTO
3HAYEHUS B MACCUBE, MOACUET FJIEMEHTOB MacCHBa, YI0BIETBOPSIOUINX 3aJaHHOMY
YCIIOBHIO, HAaXOXJACHUE MHHUMAIbHOTO (MaKCUMAaJIbHOTO) 3JEMEHTa MacCHUBa.
CoptupoBka maccuBa. OOpa0oTKa MOTOKA JaHHBIX: BBIUMCICHHE KOJHYECTBA,
CYMMBI, CpEJHETO apu(PMETUIECKOTO, MUHIMAIILHOTO ¥ MAKCUMAIIBHOTO 3HAYCHHUS
3JIEMEHTOB MOCJIEI0BATENbHOCTH, YAOBIETBOPSIONINX 33JaHHOMY YCIOBHIO

3.6

Vnpasnenue. Curnan. OOparHasi cBsi3b. [lonydeHwe CHUTHAIOB OT ITU(GPOBBIX
MaTYMKOB  (HampuMep, KacaHWs, pACCTOSHUSA, CBeTa, 3BYyKa). [lpumepsl
MCIIOJIb30BaHUs MPUHIIUIIA OOPAaTHOM CBSI3U B CICTEMAX yIPaBICHUs TEXHUUECKUMU
yCTpOﬁCTBaMH C IIOMOIIIBIO JaTYUKOB, B TOM 4YUCJIC B pO6OTOTeXHI/IK€

WHpopmanoHHbIE TEXHOJIOTUU

4.1

TekcToBble JOKYMEHTBI M MX CTPYKTYpPHBIEC 3JIEMEHTHI (CTpaHuIa, ad3al, CTpoKa,
CJIOBO, CHUMBOJ).

TekcToBBII  IpoLECCOp — HHCTPYMEHT  CO3[aHUS, pEAaKTUPOBaHUSA U
(dopmarupoBanus TekcToB. IIpaBuna HaOopa Tekcta. PenaktupoBaHue Tekcra.
CpoiictBa cumBonoB. Ilpudr. Tunsr mpudroB (pyOneHsle, ¢ 3aceukamu,
MoHomupuHHbIe). [lomykupHoe u KypcuBHOe HauepraHue. CBoiicTBa ab3aIieB:
IpaHuIlbl, a03alHBIA OTCTYN, MHTEPBAJ, BhIpaBHMBaHUE. [lapaMeTpbl CTpaHMIIBI.
CruneBoe QopmatupoBanue. CTpyKTypupoBaHHE HMH(MOPMAIMM C TOMOIIbIO
CIHCKOB U Tabnui. MHOroypoBHeBbIE criUCKU. JloOaBieHne TaOnUIl B TEKCTOBBIC
JTOKYMEHTHI. BcTaBka wu300pakeHHl B TEKCTOBBIE JOKYMEHTHL. OOTekaHue
n300pakeHNi TEKCTOM. BKiroueHre B TEKCTOBBIM JOKYMEHT Juarpamm, (Gpopmyi,
HyMEpaluu CTPaHUll, KOJOHTUTYJIOB, CCBUIOK U IPYTUX JIEMEHTOB

4.2

PactpoBbie pucyHku. Mcmonb3oBaHue rpaduuecKuX MPHUMUATHBOB.

Omnepanuy pefakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM 4HCIE LU(POBBIX
doTorpaduii: M3MEHEHHE pa3Mepa, OOpe3Ka, MOBOPOT, OTpa)xkeHue, padbora c
oOmactsamMu (BBIIENICHHE, KONMHMPOBAaHUE, 3aJMBKAa I[BETOM), KOPPEKLHS IIBETa,
SPKOCTH M KOHTpacTHOCTH. BekropHas rpaduka. Co3aHre BEKTOPHBIX PHCYHKOB
BCTPOCHHBIMU CPEICTBAMH TEKCTOBOTO IMpoOIleccopa WM APYTrUX MporpaMm
(mpunosxenwuii). Jlob6aBieHre BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI




4.3

[ToaroToBka MynbTHMEAMHHBIX mpe3eHTanuii. Crmaitn. JloGaBneHue Ha criaiif
TekcTa u m3o0paxkenuil. Pabora ¢ Heckonpkumu cnaitnamu. [lobaBieHne Ha ciiaig
ay/IMOBU3YAIIbHBIX JaHHBIX. AHUMAIMA. | umepcchuikn

44

Tunbl maHHBIX B SYEWKax DJJIGKTPOHHOW Tabmuubl. PemakTtupoBanue u
¢dopmatupoBanue Tabauu. BcTpoeHHble (QYHKIMM Ui TOMCKA MaKCUMyMa,
MUHUMYMa, CyMMbl U cpenHero apudmerudeckoro. CopTHpoBKa IJaHHBIX B
BBIJICTICHHOM Juamna3zoHe. llocTtpoenue nauarpamm (THCTOTpamMma, KpyroBas
quarpaMma, ToueuyHasi nuarpamma). Beibop tuma muarpammbl. [IpeoOpasoBanue
dbopmyn npu konupoBanuu. OTHOCHTEIIbHAS, A0COIOTHASI M CMEIIAHHAS aJIpecalus

4.5

VYciloBHBIE BBIYMCIEHUS B AJIEKTPOHHBIX Tabiuuax. CyMMHpOBaHHE U IMOACYET
3HAUYCHHUM, OTBEYAIONIUX 3aJaHHOMY ycioBuio. OOpaboTka OoJbIIUX HAOOPOB
JAaHHBIX. YucnenHoe MOACIIMPOBAHUC B DJICKTPOHHBIX Ta6J'II/II_[aX

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

* Undopmaruka: 8-i kiacc/ 6a30BbIl ypOBEHb: YUEOHHUK; S-€ H3aHue, mepepaboTanHoe, 8 kiacc/
Bocosa JLJI., BocoBa A.FO. AxkumonepHoe oOmectBo «M3narensctBo «IIpocBemienue
* HWudopmatuka, 9 xmacc/ bocosa JILJI., bocoa A.IO. OO6mecTBO ¢ OrpaHMYE€HHON
otBeTcTBeHHOCThIO «BTHOM. Jlabopatopus 3HaHU»; AKIIMOHEepHOE 0011ecTBO «M31aTenbeTBO
«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

Bocosa JI. JI. Uadopmaruka. 7-9 xnaccel. Komnbrorepusiii npaktukym / JI. JI. Bocosa, A. IO.
bocosa, H. A. AkBunsanos. — M. : IIpocsemenue, 2021. — 192 c.

Bocoga JI. JI. Uudopmaruka. 7-9 knaccel. Meronuueckoe mocoowue / JI. JI. bocosa, A. FO. bocona,
A. B. Anaronnes, H. A. AxswisiHoB. — M. : BUHOM. JlabopaTtopus 3nanui, 2019. — 512 c.
Bocogsa JI. JI. Uudopmaruka. 7-9 knaccel. COopHUK 3ama4 u ynpaxuenuit / JI. JI. Bocosa, A. 1O.
bocogra, H. A. AkBunissaoB. — M. : BUHOM. JlabopaTtopus 3Hanuit, 2019. — 224 c.

[onskoB K. 0. Uudopmaruka. 7-9 kmaccel : meroguueckoe nocodue / K. FO. Ilomskos, E. A.
Epemun. — M. : BUHOM. JlaGoparopwus 3nanuii, 2016. — 80 c.

Cemaxun U. I'. Unpopmaruka : Mmeroaundeckoe nocoodue ans 7-9 kinacco / M. I'. Cemakun, M. C.
[IBetkoBa. — M. : BUHOM. JlaGoparopus 3uanwmii, 2016. — 160 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
3amaBatop: http://zadavator.spbal.ru

Asropckas macrepckas JI. JI. bocosoii: https://bosova.ru/

Astopckas mactepekas K. FO. Iomsxona: https://kpolyakov.spb.ru/

Kak wucnonb3oBath yueOHuku neiictByromero @IIY. Pekomenpanum ans  ydyuTenei.
Nudopmaruka: https://uchitel.club/fgos/fgos-informatika

CaiiT @enepanbHOrO0 HHCTUTYTA MEJArOTHYeCKUX u3Mepenuii: https://fipi.ru/

Nudopmaruka, 8 kimacc. Mapopmaruka, 9 xkinacc. DI'TAOY BO "T'ocymapcTBeHHBIN YHUBEPCUTET
npocBeleHus "

000 «Puzuxon Jlad»

000 «AHIEKC»
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