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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o wH(pOpMATUKE HA YPOBHE OCHOBHOT'O OOINIETO 0OOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC 00O, a takxke dhenepanpHOi paboueli MporpaMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHpOpMaTUKEe AAET TPENCTABICHUE O MEAx, OoOmeH
cTparerud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYyYaIOUUXCS CpPEeACTBAMU
nHpopMaTUKH Ha 0a30BOM YpOBHE, yCTaHaBIMBaeT 00513aTEbHOC IPEIMETHOC
coJiepKaHue, MPeyCMaTpUBAET €ro CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM.

[Tporpamma mo nH(pOpMATHKE OMPENEIIICT KOJTUIECTBEHHBIE U KaUeCTBCHHBIC
XapaKTEPUCTHKN YU4eOHOTO MaTepuaja sl KaKIoro rojaa U3ydeHus, B TOM YHCIIe
JUISL COZIEPKATENbHOIO HAMOJHEHUS Pa3HOr0 BUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTaIlu oOy4Jarommxcs, BCEPOCCUICKUX IPOBEPOYHBIX pabor,
roCyJIapCTBEHHON UTOTOBOM aTTECTAIINN ).

[Iporpamma 1o wuHpOpPMATUKE SBJISIETCS OCHOBOM JUIsi  COCTaBJICHHS
ABTOPCKUX YUEOHBIX MPOrpaMM, TEMATUUYECKOTO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HensmMu wm3yueHuss uWHPOPMATUKM Ha YPOBHE OCHOBHOTO  OOIIETO
00pa30oBaHUs SABJISIOTC:

dbopMHUpOBaHWE OCHOB MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAayKH WH(POPMATHUKH, TOCTHIKCHHSIM HAyYHO-TEXHHYECKOTO
mporpecca U OOIIECTBEHHOW NPAKTUKH, 3a CUET Pa3BUTHUS TMPEICTABICHUN 00
uH(OpMAITMU KaK O BaXXHEUIIEM CTPATETUYECKOM PECypce pPa3BUTHS JUYHOCTH,
rocyJapcTBa, OOINECTBa, IOHUMAHHS pPOJM HHPOPMAIMOHHBIX IPOIIECCOB,
UH(OPMAIIMOHHBIX PECypcoB U HH(GOPMAIMOHHBIX TEXHOJOTUM B YCIOBUAX
1 dpoBoii Tpanchopmaruu MHOTUX Cep JKU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHrne YCIOBUH, CIIOCOOCTBYIOIIUX PAa3BUTHIO aJITOPUTMHYECKOTO
MBIIIJIEHUS KaK HEOOXOAMMOTrO YCIOBUS MPOPECCUOHAIBHON IEeATENbHOCTU B
COBPEMEHHOM HWH(OPMAIIMOHHOM OOIIECTBE, MPEANOIararoniero CcrnocoOHOCTh
oOyuarorierocss pa3OMBaTh CIIOXKHBIC 3ajadd Ha OoJiee MPOCTHIC I10J3a]1auH,
CpPaBHUBATHh HOBBIC 33a9H C 33Ja4aMU, PEIIEHHBIMU paHee, OMPEASIATh IIaru s
JOCTHDKCHUSI pe3ysIbTaTa M TaK Jajiee;

dbopMupoBaHHE M pa3BUTHE KOMIETEHIMK OOydarmmuxcs B 00JacTu
UCITIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI, B TOM YHCIIC
3HaHWH, YMEHHUW W HaBBIKOB paboThl ¢ HH(pOpMALME, MporpaMMUPOBAHUS,
KOMMYHHUKAIIMM B COBPEMEHHBIX MH(POBBIX Cpelax B YCIOBHSAX OOeCIeueHUs
nH(pOPMAITMOHHONW 0€30MaCHOCTH TMYHOCTH 00yJaroIIerocs;

BOCITUTAHNE OTBETCTBEHHOTO M M30MPATETHLHOTO OTHOMICHHS K MH(GOPMAIIHH
C y4€TOM TIPABOBBIX M 3TUYECKHX ACIIEKTOB €€ paclpOCTpaHEHUS, CTPEMJICHUS K
IPOJIOJDKEHUIO 00pa3oBaHusi B 00JIacTU MH(DOPMAIMOHHBIX TEXHOJIOTUH U



CO3UIATEIPHON JIEATEILHOCTH C TPUMEHEHHEM CPEJICTB HH(POPMAIMOHHBIX
TEXHOJIOTUH.

NudopmaTrka B OCHOBHOM 0011eM 00pa30BAHUH OTPAXKAET:

CYIIHOCTh HMH(POPMATUKU KaK HAyYHOM JUCHUIUIMHBI, U3y4Yarolieu
3aKOHOMEPHOCTH MPOTEKAHUS M BO3MOXKHOCTH aBTOMAaTHU3AIMH WH(POPMAITMOHHBIX
IIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIC  00JaCTH  TPUMCHEHHS  HWHPOPMATHUKH, TIPEKIE  BCETO
uH(}OpPMAIMOHHBIE TEXHOJIOTUH, YIIPABICHUE U COITUATBHYIO CHEpY;

MEXIUCIUIUTMHAPHBIN ~ Xapaktep uHPOpMaTUKH ©  UHGOPMAIMOHHON
NEeSATETHHOCTH.

N3yuenne uWHQOpPMATUKM  OKa3bIBa€T  CYIIECTBEHHOE  BJMSHUE  Ha
dbopMupoBaHWE MHUPOBO33PEHUSI OO0YUYaIOMIETOCs, €ro KU3HEHHYIO IO3HIIHIO,
3aKJaJpIBAET OCHOBBI  TOHMMAHWSI  MPUHIUIOB  (PYHKIIMOHUPOBAHUS U
WCITOJIb30BaHUS MH()OPMAITMOHHBIX TEXHOJIOTHI KaK HEOOXOAMMOTO HHCTPYMEHTA
NPAKTUYECKA JIIOOOM JIeATeNbHOCTM W OJHOrO U3 Haubojiee 3HAYMMbIX
TEXHOJIOTUYECKUX  JOCTIKEHHH  COBPEMEHHOM  muBWiIM3auuMd.  MHorue
IPEIMETHBIC 3HAHUS U CIIOCOOBI JEATEIHPHOCTH, OCBOSHHBIC O0YJAIOIIMMHUCS TIPH
M3y4eHUU MH(OOPMATHKH, HAXOIAT MPUMEHEHUE KaK B paMKax o0pa3oBaTeIbLHOTO
mpoliecca MpU HM3YYEHUW JPYTHMX TMPEIMETHBIX oOyiacTedd, Tak U B HMHBIX
KU3HCHHBIX CUTYaIlUsX, CTAHOBATCS 3HAYUMBIMHU 711 (POPMUPOBAHUSI KAYECTB
JUYHOCTH, TO €CTh OPHEHTHUPOBAHBI Ha (HOPMHUPOBAHHWE METAMPEIMETHBIX U
JUYHOCTHBIX PE3YIbTAaTOB 00yUCHUSI.

OcHoBHbIe 3a7aun yueOHoro npenmera «Mudopmaruka» — chopmupoBarh y
00yJarommuxcs:

MOHVUMAaHUE TPUHIIUIIOB YCTPOWCTBAa © (YHKIMOHUPOBAHUS OOBEKTOB
IU(POBOTO OKPYKECHHSI, TPEICTABICHUS 00 WCTOPHM W TEHICHIUSX Pa3BUTHSA
uHdopmaTHky nepuojia nudpoBoit TpaHchopmaluu COBpEMEHHOT0 00111eCTBa;

3HAHWS, YMEHUSI U HABBIKM TPAMOTHOM MMOCTAHOBKU 3aJ]a4, BO3HUKAIOIINX B
MPAKTUYECKON NEATETBLHOCTH, JJI WX PEIICHHS C MOMOIIBbI0 WH()OPMAIMOHHBIX
TEXHOJIOTUM, YMEHMSI W HaBBIKM (POPMAIM30BAHHOI'O OIMHUCAHMS IMOCTaBICHHBIX
3a/ay;

0a3oBble 3HAHUSA 00 HMHGOPMAIIMOHHOM MOJCIMPOBAHUH, B TOM YHCIE O
MaTEeMaTHIECKOM MOJICITIMPOBAHUHY;

3HAaHUE OCHOBHBIX AJITOPUTMHUYECKHX CTPYKTYp U yMEHHE NPUMEHSATH 3THU
3HAHUS JJIA MOCTPOEHHUS aJTOPUTMOB pEIIEHUs 3a/lad M0 WX MaTeMaTHYECKUM
MOJICTISIM;

YMEHUS W HABBIKA COCTABJICHUS IPOCTBHIX MIPOTpPaMM IO TOCTPOCHHOMY
aNTOPUTMY Ha OJTHOM U3 SI3BIKOB IIPOTPaMMHPOBAHUSI BBICOKOT'O YPOBHS;



yMEHUST ¥ HaBbIKH J(P(GEKTUBHOTO WCIOIL30BAHUS OCHOBHBIX THIIOB
MPUKIIAIHBIX MporpamMM (IPUIOKEHU) 00IIero Ha3HAaYeHUsI U MH()OPMaIIMOHHBIX
CUCTEM JUIsl PEIICHUS C UX IMMOMOIIBIO MPAKTHYECKUX 3ajad, BJIaJlcHue 0a30BBIMU
HOpMaMH HWH(OPMAIMOHHOW HTHUKM M IpaBa, OCHOBaMU HH(GOPMAIIMOHHON
0e30I1aCHOCTH;

yMEHUE TPAMOTHO HHTEPIPETUPOBATH PE3yJbTaThl PEUICHUS MPAKTHUYECKUX
3a71ad4 C IOMOIIBbI0 WH(MOPMAIIMOHHBIX TEXHOJIOTHHA, MPUMEHSATH IOJyYCHHBIC
PE3yIbTaThl B MPAKTUUECKON JESTEIHHOCTH.

emu u 3amaum u3yueHuss MHPOPMATHKKA HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsI OMPENEISAIOT CTPYKTYPY OCHOBHOTO COJIEP)KaHHS  ydeOHOTO
IpeMeTa B BUJIE CIAEAYIONIMX YETHIPEX TEMAaTUUECKUX Pa3/IeNioOB:

1dpoBas TpaMOTHOCTB;

TEOPETUUECKUE OCHOBBI HHPOPMATUKH;

aNTOPUTMBI U TPOTPAMMHUPOBAHNE;

uH(}OpMaAIMOHHBIE TEXHOJIOTUH.

Ha usyuenue nndopmatuku Ha 0a30BoM ypoBHe orBoautcs 102 wvaca: B 7
kiacce — 34 4gaca (1 gac B Henmento), B 8 kimacce — 34 4Jaca (1 gac B Hexenio), B 9
kiacce — 34 gaca (1 gac B HeZel0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

u¢dposasi rpamMoTHOCTDH

KomnbroTep — yHuBepcajibHOe YCTPOUCTBO 00pad0TKH JAHHBIX

KommnbroTep — yHHBEpcallbHOE BBIYMCIMTENIBHOE YCTPOMCTBO, paboTaroiiee
no nporpamme. THIBI KOMIBIOTEPOB: MEPCOHAIBHBIE KOMIBIOTEPHI, BCTPOECHHbIE
KOMITBIOTEPHI, CYNEPKOMITbIOTEPbI. MOOUITbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3zHaueHue. [Ipoueccop.
OnepatuBHass U JIOJITOBPEMEHHAasi IMaMmsATh. YCTpPOMCTBA BBOJAa U BBIBOJIA.
CeHCOpHBII BBOJ, JaTYMKH MOOHMJIBHBIX YCTPOWMCTB, CpelCTBa OMOMETPUUYECKOMN
ayTeHTH(UKAIIIH.

Uctopuss pa3BuTus KOMIBIOTEPOB W IPOTPAMMHOTO  OOECIeUeHHS.
[Tokonenust komnbloTepoB. COBpEMEHHBIE TEHIEHIIUU PA3BUTHS KOMITBIOTEPOB.
CynepKoMIbIOTEPBL.

[TapannenbHbIe BEIYUCICHUS.

[lepconanbubiii koMmIbtoTep. [Iporeccop M ero xapakTepuCTHKU (TaKTOBas
4acToTa, pa3psaaHocTh). OnepaTtuBHass naMsTh. JloNTOBpeMEHHas MaMsTh.
YerpoiictBa BBoMA U BbIBOA. OOBEM XPaHUMBIX JAHHBIX (ONEpaTUBHAs MaMSTh
KOMITBIOTEPA, KECTKUM W TBEPIOTEIBHBIA JUCK, MTOCTOSIHHAS MaMATh cMapT(hOoHA)
U CKOPOCTb JOCTYMa JIJI Pa3JIMUYHbIX BUJIOB HOCUTEIEH.

TexHuka 6€30MaCHOCTH U MpaBuja pabOThl HA KOMITBIOTEPE.

IIporpamMMbl ¥ JaHHBIE

[Iporpammuoe oOecniedeHue kommbloTepa. llpukiamHoe mnporpaMMmHoOe
obecrnieueHue. CucremHoe MpOTrpaMMHOE obOecrieyeHue. CucremMbl
nporpamMmmupoBanus. [IpaBoBasg oxpaHa mporpamMM M JaHHBIX. becniaTHele U
ycoBHO-0ectuiaTHbIe mporpamMMbl. CBOOOHOE IPOrpaMMHOE 0OeCIIeUeHHE.

@aiinel 1 nanku (karaynoru). [IpuHIUNBL OCTpoeHUs: (PailioBBIX CHUCTEM.
[Tonnoe ums aiina (manku). [lyte k Qaitny (nmanke). Pabora c¢ daiinamu u
KaTaJlorTaMUd CpEJICTBAMU OINEPALMOHHONW CHCTEMBI: CO3[IlaHHE, KOMUPOBAHUE,
nepeMeIieHre, NepeuMeHOBaHue U yaaneHue (paityioB u manok (katayioros). Turibl
¢aiinos. CoiicTBa (ailsioB. XapakTepHble pa3Mepbl (pailjioB pa3IMyHBIX THUIIOB
(cTpaHMIla TEKCTa, DJICKTPOHHAsI KHUTA, QoTorpadus, 3aMuch MECHU, BUACOKIIUII,
MOJIHOMETpaXXHbIA (usibM). ApxuBauus AaHHbIX. Mcrmonab30BaHHE MpoOrpamMM-
apxuBatopoB. DaitnoBeiii MeHemxkep. [lonck (aiioB cpeacTBaMu ONeparoHHON
CHUCTEMBL.

KomneroTepHsie BUPYCHI U ApYyrue BPEJOHOCHBIE Mporpammsl. [Iporpammer
JUISL 3aIIUTHI OT BUPYCOB.

KomnbiotepHbie ceTn



OO6benuHenne kKoMmmbioTepoB B ceTb. Cerh MHTepHer. BeG-cTrpanuiia, BeO-
caiit. Ctpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [louck
uHpOpMallMK 10 KIIOYEBBIM CJOBaM M MO H300pakeHuio. JocToBEepHOCTH
uHdopmaluu, noayueHnon u3z Uurepuera.

CoBpeMeHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUH.

CereBoil 3THKET, 0a30Bble HOPMBI MH(POPMALMOHHOW STUKH WU TpaBa IpH
pabote B Untepuere. CtpaTeruu 6e30macHoro nopeacHus B MlHTepHeTe.

Teopernueckne 0CHOBbI HHPOPMATHKH

HNudopmanus u vHPOpMALMOHHBIE MPOLECCHI

Nudopmarys — 01HO U3 OCHOBHBIX MOHSITUH COBPEMEHHOW HAYKH.

Nudopmanus kak cBefeHUs, IpeHa3HAYCHHbIE JIJIsl BOCIIPUSATHUS YEJIOBEKOM,
u  wuHpOpManMs KAk  JIaHHBIE, KOTOpbIe MOTyT OBITh  00paboTaHbI
ABTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUs HETPEPHIBHBIX OOBEKTOB U
IIPOLIECCOB C MOMOIIBIO TUCKPETHBIX TAHHbIX.

NudopmaiinonHbie TpoLecchl — TMPOIECChl, CBS3aHHBIE C XPaHEHUEM,
npeoOpa3oBaHUEM U MEpeIaueil TaHHbIX.

IIpeacraBienue uHgopmanuu

CumBon. AndaButr. MomHocts andaButa. Pa3zHooOpaszue S3bIKOB U
angaBuToB. EcTrecTBeHHbIE U (pOopMasibHBIC S3BIKH. AJ(AaBUT TEKCTOB Ha PYyCCKOM
s3bike.  JIBomunbli andaBur. KoamuecTBO BCEBO3MOXKHBIX CJIOB  (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOM JUIMHBI B JIBOMYHOM aiipaBute. IIpeobpazoBanue
aoboro andasuta K ABOMYHOMY. KOJIMYECTBO pa3iMUYHBIX CIOB (DUKCUPOBAHHOU
JUTHHBI B ali(haBUTE ONPeaeIEHHON MOIITHOCTH.

KoaupoBanme cumBOJIOB OJHOTO andaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KOJAoBas Ta0IuIa, JEKOIUPOBAHNE.

JBonunbiii kox. [lpeacTtaBieHue JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JTBOWYHOM ajipaBuTe.

NudopmanvonHeiii 00bE€M AaHHBIX. bBUT — MHHUManbHas €IWHHULA
KoiauyecTBa UWHGOpMAIMM — JABOMYHBIA  paspsan. EauHunsl  uzMepeHus
uHpopMarmoHHOro 00bEéMa JaHHBIX. buTt, 6aiiT, kunobaiT, MmeradbaiT, ruradaiT.

CxopocTh nepeaun TaHHbIX. EAMHUIBI CKOPOCTH MEPEIaun JaHHbIX.

KomupoBanne texcroB. PaBHOmepHbIi Kox. HepaBHOMEpHBIM KO
Komupoka ASCII. BocbmuOutHble KoaupoBkHu. I[loHsSTHE 0 KOIUpPOBKaX
UNICODE. [exkomupoBanue COOOIIEHUN € HMCHOJb30BAaHUEM PABHOMEPHOTO U
HepaBHOMEpPHOro koja. MHpopmamonHslii 00bEM TEKCTA.

Wckaxxenne nHGOpMalvy Mpy nepeaaye.

OOGmiee mpexacraBieHrue 0 HMUGPOBOM MPEACTABICHUU ayJAMOBU3YAJIBHBIX U
JPYTUX HETIPEPHIBHBIX TAHHBIX.



KoaupoBanue muera. IlseroBsie wmomenmu. Mogens RGB. I'my6una
koaupoBanus. [lamurpa.

PactpoBoe u BekTOpHOE mpencraBieHue n3zoopaxeHui. Ilukcens. Orenka
uHdOpMaIMOHHOT0 00bEMa rpadMUeCKUX JaHHBIX JJI PACTPOBOTO U300PAKEHHUS.

Koauposanue 3Byka. PazpsaHocTh u yactora 3anucu. KoimuecTBo KaHaJIOB
3aIUCH.

OueHKa KOJMYECTBEHHBIX IMApaMETPOB, CBSI3AHHBIX C MPEICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (hailiioB.

NudopmanmoHHbIe TEXHOJIOTUU

TexkcToBBIE JOKYMEHTHI

TexcToBble JOKYMEHTBI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuila, ad3ail,
CTpOKa, CJI0BO, CHMBOIN).

TekcToBbIl TpoLeccOp — HMHCTPYMEHT CO3[aHUS, PENAKTUPOBAHUS MU
dbopmaTupoBanusi TekcToB. IlpaBuiia HaOopa Tekcra. PemakTupoBaHue TEKCTa.
CgoiictBa cumBosioB. Illpudt. Tuner mpudrToB (pyOsieHbIE, € 3aceuKkaMu,
MoHomupuHHbIe). [lomyx)upHoe U KypcuBHOe Hauyeptanue. CBoiicTBa a03alleB:
TpaHuUIlbl, a03alHbI OTCTYIN, WHTEpPBaJ, BhipaBHUBaHHUE. [lapamMeTpbl CTpaHUIIBL.
CruneBoe hopmaTupoOBaHUE.

CrpykrypupoBanue wuHGOpMAIMK C TIOMOLIBI0 CHOUCKOB U  TaOJuII.
MHuoroypoBHeBble cicKH. JJoOaBneHne TabuIl B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300pakeHuil B TEKCTOBBIE TOKYMEHThI. O0TekaHue U300paxeHUun
TEKCTOM. BKIIoueHHEe B TEKCTOBBI JIOKYMEHT Auarpamm, (Gpopmyl, Hymepauuu
CTpaHULl, KOJIOHTUTYJIOB, CChUIOK U JPYTUX AJIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBka nepeHocoB. ['010cOBOM BBOJ TEKCTA.
OnTtuyeckoe pacrozHaBaHue TekcTta. KoMmmbroTepHbIl nepeBoi. Mcnonb3zoBaHue
cepBucoB MuTepHera 11t 00paboOTKU TEKCTA.

Komnblorepuasi rpaguka

3HaKOMCTBO C TpaduUecKUMU peAakTopamu. PacTpoBble PHCYHKH.
Hcnonbs3oBanue rpauuecKux NPUMUTHBOB.

Onepanuu penakTupoBaHus rpaduyeckux 00bEKTOB, B TOM YHMCIIE HIUPPOBBIX
dotorpaduii: u3MeHeHue pa3mepa, oOpe3ka, MOBOPOT, OTpaxkeHue, padbora C
obOnactsiMu  (BbIJEJICHUE, KOMMPOBAHUE, 3aJIMBKAa IIBETOM), KOPPEKIHUS IIBETA,
SAPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelIcTBaMH TEKCTOBOTO TIPOIleccopa WM APYrHX Mporpamm (MPUIIOKEHU).
JloOaBiieHrE BEKTOPHBIX PUCYHKOB B JOKYMEHTBHI.

MyabTUMeauiiHbIE TPEe3eHTAIIUN

[ToaroroBka MyabTUMEIUUHBIX TIpe3eHTanuii. Cnaiia. Jlo6aBneHue Ha ciaiy
TeKCTa U n3o0pakeHuii. Pabora ¢ HECKOJIBKUMHM Cllaii1aMHu.



JloGaBienne Ha  claiil  ayAMOBU3YaNbHBIX  JIaHHBIX. AHHMMAalUs.
['unepcepuikm.

8 KUIACC

TeopeTnueckne 0CHOBbI HHPOPMATHUKH

CucreMbl CHUCICHUSA

Heno3unyoHnHble ¥ MO3UIIMOHHBIE CHUCTEMbl  CUMCIEHMS.  AJ(aBur.
OcHoBanue. Pa3zpépuytas ¢popma 3anucu uncina. [lepeBo B JECATUUHYIO CUCTEMY
YyuCel, 3aMMCaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucrema cuncienus.

JIBonuHas cucrteMa cuucienus. [lepeBon menbix yucen B npenenax ot 0 go
1024 B pABOMYHYIO CHCTEMY CUHMCIEHUA. BocbMepuuHas cucTeMa CUHUCICHUS.
[TepeBon umncen U3 BOCbMEPUYHON CUCTEMBI B IBOUUHYIO U JICCITUYHYIO CUCTEMBbI
u oOparHo. I[llectHamuarepuunas cucrtema cuucieHus. IlepeBon uucen wu3
IIECTHAATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECITUUHYIO
CUCTEMBI ¥ OOPATHO.

Apudmerrueckue onepaiuu B TBOUYHON CUCTEME CUUCIICHHUS.

DJIeMeHThl MAaTEeMATH4YECKOH JTOTUKH

Jlormueckue BpICKa3biBaHUs. Jlormueckue 3HAYEHUsI  BBICKA3bIBAHU.
DJleMEHTapHble M COCTABHBIE BBICKA3bIBaHMS. JIOrMYECKHE Olepaluu: «u»
(KOHBIOHKIIMS, JIOTMYECKOE YMHOXEHHE), «Win» (AUIBIOHKIMS, JOTHYECKOE
CIIOXeHUE), «Hey (Jlormueckoe orpuiianue). [Ipuopurer JIOrMyecKux orepanuu.
OnpeneneHre UICTUHHOCTU COCTABHOTO BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAYEHUS
UCTUHHOCTH BXOJSIIMX B HEr0 SJEMEHTapHBIX BbICKa3biBaHuil. Jloruueckue
BbIpakeHus. [lpaBuiia 3amucu Jorudeckux BblpaxkeHuu. IlocTpoenue TabmuIl
VCTUHHOCTH JIOTUYECKUX BBIPAKEHUM.

Jlornueckue 37€MEeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMHUPOBaHME

HcnosHuTE M ¥ AJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIIUA

[Touste anroputma. HcnoiHWUTENW anrOpuTMOB. AJTOPUTM Kak IUIaH
yIpaBJIECHUS UCTIOJTHUTEIEM.

CgoiictBa anroputMma. CrnocoObl 3amucH adropuTMa (CJIOBECHBIM, B BHJEC
0JIOK-CXEMBI, IPOTpaMMma).

AJNTOpUTMUYECKHE KOHCTPYKUMH. KOHCTpyKUHS «cCieoBaHUE». JIMHEMHBIMI
anroput™.  OrpaHUYEHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXHOCTH
NPEeAYyCMOTPETh 3aBUCHUMOCTh IMOCIEA0OBATEILHOCTH BBIMOJHIEMbIX JIEHCTBUI OT
HCXOJHBIX JAHHBIX.



KoHcTpykius «BeTBiIeHUE)»: MojHas W HemojHas (opmbl. BeimonmHenue u
HEBBINIOJIHEHNUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTBH BbICKa3biBaHUs). IIpocTeie u
COCTaBHBIE YCIOBHUSI.

KoHCTpyKIMsa «HOBTOPEHMS»: LMKIBI C 33JaHHBIM YHCJIOM IOBTOPEHUH, C
YCJIOBUEM BBINIOJIHEHUS], C IEPEMEHHOM IIUKIIA.

Pazpabotka nmns ¢GopmanibHOTO HCIOJHUTENS aIrOpUTMa, MPUBOJSIIETO K
TpeOyeMoMy pe3yJbTaTy MpU KOHKPETHBIX HCXOIHBIX JlaHHBbIX. Pa3paboTka
HECJIO)KHBIX ~QJITOPUTMOB C MCIOJIb30BAHUEM I[MKIOB W BETBICHUN s
yrnpaBieHus (HOpMaNbHBIMU HMCIOJHUTEISIMU, TakuMH Kak PoOot, Uepenarika,
UepréxHUK. BplmosHEeHME  anroOpUuTMOB  BPYYHYIO UM Ha  KOMIIBIOTEpE.
CuHTakcuyecKkue u jorudyeckue ommoku. OTKasbl.

A3bIK NpOrpaMMHUPOBAHUSA

SA3pik nporpammupoBanus (Python, C++, Ilackamp, Java, C#, IlIkonpHbIi
Anroputmudeckuii fA3bIK).

CucremMa nporpaMMHpOBaHUS: PEAAKTOP TEKCTa IPOTrpaMM, TPAHCIATOD,
OTJIATUUK.

IlepemenHas: Tun, uMms, 3HadyeHue. Llenble, BEIIECTBEHHBIE U CHUMBOJIbHBIE
IIEPEMEHHBIE.

Omnepatop mnpucBauBaHusl. ApuU(DMETHUECKHE BBIPAKEHHUS W TOPSIOK HUX
BbIUMCIIeHHs. Onepanuu ¢ LEIbIMU YUCIAMU: LIEJIOYHMCIEHHOE JIEJIEHUE, OCTaTOK
OT JICJICHHUS.

Bernenus. CocTaBHblEe YCIOBHS (3alUCh JIOTMYECKUX BBIPAKEHUN Ha
U3y4aeMOM S3bIKE MporpaMMupoBaHusi). HaxoxaeHne MUHUMyMa M MakCUMyMa
U3 JIBYX, TPEX U YETHIPEX uKcen. PeleHne KBaJpaTHOTO ypaBHEHUS, UMEIOIIETO
BELIECTBEHHbBIE KOPHH.

JluanoroBass OTJagKa DPOrpaMM: IIOLIArOBOE BBIIIOJHEHUE, IPOCMOTP
3HAQUYEHUU BEJIMYMH, OTIAJOYHBIN BBIBOJI, BEIOOP TOYKH OCTaHOBA.

Hukn c¢ ycnoBueM. Anroput™m EBKIMIAa A1 HAXOXIAEHUS HAMOOJIBILIETO
oO1Iero nenuTens ABYX HATypalbHbIX yHcell. Paz0ueHue 3amucu HaTypajgbHOTO
yyciaa B MO3UIUOHHOM CHCTEME C OCHOBAaHHWEM, MEHBIIMM WM paBHbIM 10, Ha
OTJIeTbHBIE IIU(PHI.

[Hukn ¢ nepeMeHHOW. AJTOPUTMBI MPOBEPKHU JEIMMOCTA OAHOTO LEJIOro
Yyucia Ha APYroe, MPOBEPKU HATyPAIBHOTO YHCIIA HA MIPOCTOTY.

O6paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHass o0OpaboTka cTpok. [logcu€T YacTOThl MOSABICHHUS CHUMBOJIA B
cTpoke. BecTtpoeHnnble GyHKIMU 1151 00pabOTKU CTPOK.

AHaJIu3 aJIropuTMoOB



Ompenenenre BO3MOXHBIX PE3yJbTaTOB padOThl aJIrOpuTMa TPH JaHHOM
MHOKECTBE BXOJHBIX JaHHBIX, OIPEACICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOAAIINX K TAHHOMY PE3YJIbTATYy.

9 KIIACC

IHu¢ppoBast rpaMOTHOCTH

I'no6anbHas cetb UHTEpPHET U cTpaTerun 0e30MacHOro MOBeJAeHUs B Heil

I'nobanwvHas cerb Mutepner. [P-aapeca y3moB. CeTeBoe XpaHEHHE JTaHHBIX.
MeToabl HHIWBUAYAJIbHOTO U KOJJIEKTUBHOTO Pa3MeIEHUsT HOBOW MH(POPMAIIUK B
WNurtepnere. bonbmme paHHble (MHTEpPHET-IAaHHbIE, B YaCTHOCTH JaHHbBIC
COLIMAJIbHBIX CETEN ).

[Tonsitne 00 mHOpPMAIIMOHHONW 0€30MaCHOCTH. YTPO3bl MHGOPMAIIMOHHON
0e30MacHoCTH Tpu paboTe B TNIOOATBHON CETHM U METOJbl MPOTUBOJCHCTBUS UM.
[IpaBuna Oe3omacHOl ayTeHTHUKAIMU. 3amuTa JUYHOM wuHGOpMANUU B
Nutepuere. be3omacHeie crparerun noseneHus B Murepuere. IIpenynpexnenue
BOBJICUCHHS B JIECTPYKTUBHBIE W KPUMHHAIBHBIE (DOPMBI CETEBOW AKTUBHOCTHU
(kuOepOyIUTMHT, (PUILIHUHT U APYyTHe POPMBI).

PabGora B HH(pOpPMAITHOHHOM NPOCTPAHCTBE

Bunsl nesarensHocTy B IHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
cepBHCHl (TIOYTOBasi CiIy»k0a, BUICO-KOH(EPEHII-CBSI3b U JPYTrHe), CIpaBOYHBIC
CIyxObl (KapThl, pacnucaHusi M JpYTue), IOUCKOBBIE CIIYXObl, CIIyXObl
OOHOBJIEHUSI TPOrPaMMHOr0 obecniedeHuss ©  Jpyrue ciayxObl. CepBUCHI
rocyJapcTBeHHbIX yciyr. OOnauHble XpaHuiauiia AaHHbIX. CpencTBa COBMECTHOU
pa3paboTku JOKyMeHTOB (oHJaiH-o¢uck). [IporpaMmmHoe obecrieueHrne Kak BeO-
CEPBUC: OHJIAHHOBBIE TEKCTOBBIE M IpaMUeCcKUe PelaKTOphl, CPelbl pa3pabOTKu
IPOTPaMM.

Teopernueckne 0CHOBbI MHPOPMATHKH

MopgeaupoBaHue KaKk MeTO/l IO3HAHUS

Mopenb. 3agauu, pemaeMble ¢ MOMONIbI0 MojaenupoBanus. Kinaccudukanuum
mozened.  MarepuanbHble  (HaTypHble) ©W  MHGOPMAIIMOHHBIE  MOJCIIH.
HenpeppiBble u guckperHele Moaenu. Mmurtannonneie wmoxaenu. HMrposeie
mozenu. OIeHKa aJeKBaTHOCTU MOJENIU MOJEIUPYEMOMY OOBEKTY M LEsM
MOJIETUPOBAHMUSI.

Tabnuunbie mogenu. Tabnuila Kak MpeACTaBICHUE OTHOIICHHUS.

ba3el gansabix. OTOOp B Tabiuie CTPOK, YIOBJIETBOPSIOMIMUX 33JaHHOMY
YCIIOBHIO.

I'pad. Bepmmnua, pedpo, myTb. OpueHTUPOBAHHBIE W HEOPUEHTHUPOBAHHBIE
rpadsl. Jlnmuna (Bec) peOpa. BecoBas marpuna rpada. JnuHa myTtH Mexmy
BepminHaMu rpada. [louck ontumanbHOro myTu B rpade. HauanmpHas BepiinHa



(MCTOYHUWK) U KOHEYHAs! BEpIIMHA (CTOK) B OpPUEHTHPOBAHHOM Tpade. Borancnenne
KOJIMYECTBA MYTEW B HAITPABICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, BepminnHa (y3ein), JHCT, peOpo (myra) nepeBa. Bricota
nepesa. [lognepeBo. IIpumeps ucnonb3oBanus AepeBbeB. [lepebop BapuaHTOB ¢
IOMOIIIBIO JIepeBa.

[TonsiThe MaremMaTHYeCKOW MOAENMW. 3aJayd, peIIaeMble C MOMOIIBIO
MaTeMaTH4YECKOro (KOMIBIOTEPHOr0) MoaAeIupoBanus. OTauune MaTeMaTU4ecKon
MOJENN OT HATYpHOM MOJIEIM M OT CJIOBECHOro (JIMTEPATYypHOIO) OIMHUCAHUS
oOBeKTa.

DTanbkl KOMIBIOTEPHOI'O0 MOJEIMPOBAHUS: MOCTAHOBKA 3a7a4yM, MOCTPOEHUE
MaTEMaTUYECKON MOJIEH, MporpaMMHasl peain3alus, TeCTUPOBAaHUE, MPOBEICHUE
KOMITBIOTEPHOT'O 3KCIIEPUMEHTA, aHAJIN3 €r0 Pe3yJIbTaTOB, YTOUYHEHHUE MOJIEIH.

AJITOPUTMBI M IPOTPAMMHPOBaHME

Pa3pa0dorka aJiropuTMOB H IPOIrPamMM

Paz6uenue 3amaun Ha noazagaur. CocTaBieHHE aITOPUTMOB M IIPOrPAMM C
UCIIOJIb30BAHUEM BETBJICHUH, IUKIOB M BCIIOMOTATENbHBIX aJITOPUTMOB IS
yopaBieHusl ucnojHuteseM PoOOT wiu ApyruMH HCIOTHUTENSAMH, TaKUMU Kak
UYepenamka, YepTExXHUK U IPYTUMH.

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMepHBIE MaccuBbl. CocTaBiieHUE U
OTJIaJIKa TIPOTPAMM, PEATU3YIOIINX THUIIOBBIE AJITOPUTMBI 00OPaOOTKU OTHOMEPHBIX
YUCJIOBBIX MAaCCHUBOB, Ha OJIHOM M3 SI3bIKOB MporpammupoBanus (Python, C++,
[Tackansb, Java, C#, llIkoasHbBINH ATTOPUTMUYECKUNA SA3BIK): 3aM1OJTHEHUE YUCITOBOTO
MAacCHBa CIIy4allHBIMH YHCJIAMH, B COOTBETCTBUHU C (HOPMYJION WM TyTEM BBOJA
YuCell, HAaXO0XKJIEHHE CYMMbl 3JIEMEHTOB MAaCCHBA, JIMHEHHBIA MOUCK 3aJaHHOTO
3HAQYEHUsT B MAcCUBE, TMOACYET SJIEMEHTOB MAacCUBa, YIOBJIETBOPSIOIIUX
3aJIJaHHOMY YCJIOBUIO, HAXOXJICHHME MHHHUMAJIBHOTO (MaKCHUMAaJIbHOI'O) AJIEMEHTa
maccuBa. COpTUPOBKA MacCHUBA.

OO6paboTka MOTOKA JAHHBIX: BBIUHUCICHHE KOJHUYECTBA, CYMMBI, CPEIHETrO
apu(MEeTUYECKOro, MHUHUMAJIBHOIO W MAaKCUMAJIbHOTO 3HA4YEHUS HJIIEMEHTOB
MOCJIEIOBATEIBHOCTH, yIOBIETBOPSIONINX 33JaHHOMY YCIIOBHUIO.

Yupasienue

VYmpasnenue. Curnan. O6patHas cBsi3b. [lomyuenne curHamoB oT MUGPOBHIX
JATYUKOB (KacaHWsi, pPAacCTOSIHUA, CBETa, 3Byka U Jpyroro). Ilpumepsi
UCIIOJIb30BAaHUSL ~ MpUHIMIA OOpaTHOM CBA3M B  CUCTEMax  YIpaBJICHUS
TEXHUYECKUMU YCTPONCTBAMU C TMOMOIIBK JIaTYUKOB, B TOM YHCIE B
pPOOOTOTEXHUKE.

[Ipumepsl pOOOTU3UPOBAHHBIX CUCTEM (CHUCTEMa yMpaBJICHUS JBUKEHUEM B
TPAHCIIOPTHOM CHCTEME, CBapoOyHas JIMHUS aBT03aBOJIa, ABTOMATHU3UPOBAHHOE



YIPABJIIEHUE OTOIUIEHUEM JOMa, ABTOHOMHAs CHCTEMa YNPABIICHUS TPAHCIIOPTHBIM
CPEICTBOM U JPYTHE CUCTEMBI).

HNupopmanmoHHbIe TEXHOJIOTUU

JJIeKTPOHHbIE TAOJINIBI

[TonsiTue 06 >MEeKTPOHHBIX TabiUIax. TUIBI TaHHBIX B STYCHKaX AIEKTPOHHOM
Tabnuibl. PenaktupoBanve u gopmatupoBanue Tadnui. BcrpoeHHble (yHKUMU
JUISL TIOMCKAa MaKCUMyMa, MHUHUMYMa, CYMMbl U CPEAHEro apupMeTUYECKOro.
CopTupoBKa [aHHBIX B BBIJEICHHOM JuanasoHe. lloctpoenue nuarpamm
(rucrorpamma, KpyroBas JuarpamMma, ToudedyHas audarpamma). BwiOop TtHna
JUarpaMMal.

[IpeoOpazoBanue Gopmyn npu konupoBaHuud. OTHOCUTENTbHASA, a0COMIOTHAS
U CMelIaHHas aJpecanusl.

VYcaoBHBIE BBIYMCIEHUS B 3JEKTPOHHBIX Tabinuax. CymMupoBaHUE U
NOJACYET 3HAYEHHUH, OTBEYAIOUMX 33JaHHOMY YycioBHIO0. OOpaboTka OO0NbIIMX
HaO0OpOB AaHHBIX. YUCIIEHHOE MOACIMPOBAHUE B AJIEKTPOHHBIX TaOIMIIaX.

NudopmanmoHHbie TEXHOJOTHN B COBPEMEHHOM 001IeCTBE

Ponbs nHPOpMaMOHHBIX TEXHOJOTHI B Pa3BUTHH SKOHOMHUKU MUpPa, CTPAHBI,
perroHa. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

[Ipodeccun, cBsizannbie ¢ UHPOPMATUKON U UHYOPMAITMOHHBIMU TEXHOJIOTUSIMU:
BeO-IM3aliHep, MPOTPAMMHUCT, pPa3pabOTYMK  MOOWIIBHBIX  MPUIIOKEHUMH,
TECTUPOBIIMK, APXUTEKTOP MPOTPAMMHOIO OOECIEeUEHHUs, CHEUUATUCT MO
aHaJIN3y JaHHbBIX, CHCTEMHbBIN aJIMUHUCTPATOP.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
NHP®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA3OBAHUA

N3ydenne wuHpOpMaTUKM HAa YpOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHMs
HAIpaBJIeHO Ha JOCTUKEHUE OOYYalOUMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U
IPEIMETHBIX Pe3yJbTaTOB OCBOCHHSI COJIEPIKaHMS YUeOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl HMMEIOT HANpaBICHHOCTh Ha pEIIeHHE 3ajaad
BOCIIUTAHUSA, PA3BUTUS W COLMAIM3AlUKU OOYYaIOIIMXCA CPEICTBAMU Y4eOHOTO
npeaMeTa.

B pesynpraTte u3zydeHuss MH(OPMATHKM HA YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBanusi y oOyuyatouierocs OyayT chOpMHUpPOBAHBI CIEAYIONINE JIMYHOCTHBIC
pe3yabTaThl B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHUSA:

[IEHHOCTHOE OTHOIIEHUE K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJIEJIMI0, MOHUMaHWEe 3HA4YCeHUS MH(POPMATUKH KaK HAYKH B >KH3HU
COBPEMEHHOr0 OOIeCTBa, BJIAJICHUE JOCTOBEPHON HMHQOpMalMeid O MepeaoBbIX
MHUPOBBIX W OTEYECTBEHHBIX JIOCTHKCHHSX B o00sacthi HWHPOPMATUKH U
MH(QOPMAIIMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX O
nudpoBoil TpaHchopmauu COBpEMEHHOT0 OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OpHUEHTAIMs HA MOPaJIbHbIE ICHHOCTH U HOPMBI B CUTYyaIlUsIX HPABCTBEHHOIO
BbIOOpA, TOTOBHOCTh OLIEHUBATH CBOE MOBEJEHUE U MOCTYNKHU, a TAKKE MOBEICHUE
U TIOCTYIIKHM APYTHUX JIOJEH C MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSI TIOCIIEJACTBUNA TIOCTYIIKOB, AaKTHBHOE HEMPUATHE aCOIHMATBHBIX
MOCTYIKOB, B TOM uuciie B UHTepHeTe;

3) rpa:kAaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHUE O COLUMAIbHBIX HOpPMax M TMpaBUjaX MEXKINYHOCTHBIX
OTHOIIIEHWH B KOJUIGKTUBE, B TOM 4YHCJIE€ B COIMAJbHBIX COOOIIECTBAX,
coOmroileHre npaBui O€30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30MacHOro
NOBEJACHUS B HHTEPHET-Cpe/ie, TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOM
JESATEILHOCTH TPHU BBHIMIOJIHEHUHU Y4YEOHBIX, IMO3HABATENBHBIX 3a7a4, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOMNOHUMAHHWIO M B3aWMOIIOMOIIU B
npolecce 3TOM y4eOHOMU J1eATeIbHOCTH, TOTOBHOCTh OILIEHMBATh CBOE MOBEICHHUE U
MIOCTYIIKKM CBOWX TOBApHIINCH C IO3HMIIMK HPABCTBEHHBIX W TPABOBBIX HOPM C
YYETOM OCO3HAHHUS ITOCIEICTBUIN ITOCTYIIKOB;

4) HeHHOCTell HAYYHOIr 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TpeACTaBieHui 00 mHpopManuu,
UH(}OpPMAITMOHHBIX npoleccax u UH(OPMAITMOHHBIX TEXHOJIOTUSIX,



COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M OOILIECTBEHHOU
IPAKTUKH U COCTABJISIIOIIMX 0A30BYI0 OCHOBY JJIsI IOHMMAaHHUSI CYIIHOCTH HAy4YHOH
KapTUHBI MUPA;

UHTEpeC K OOYYEHHMIO M TO3HAHWIO, JIH00O03HATENIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHMIO, OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U
YpOBHsI 00y4€HHUs B laJbHENIIEM;

OBJIAJICHUE OCHOBHBIMM HAaBBIKAMHM HCCIIEIOBATEIbCKON JI€SITEIbHOCTH,
YCTAaHOBKA Ha OCMBICJICHUE OIbITA, HAONIOJEHUH, MOCTYNKOB M CTPEMIIEHUE
COBEPILIEHCTBOBATh IyTH JOCTH)KEHHMSI WHJIMBHIYaJIbHOTO MW KOJUIEKTHBHOIO
OJiaromnosyyus;

c(hOpMHPOBAHHOCTh HH(POPMALIMOHHON KYJIBTYpbl, B TOM YHCII€ HaBBIKOB
CaMOCTOATENbHON Pa0OThI ¢ y4eOHBIMU TEKCTaMHU, CIPABOYHOW JIMUTEPATypOH,
pa3HoOOpa3HBIMU CpeNCTBaMU MH(GOPMAIIMOHHBIX TEXHOJOTHM, a TakKe YMEHUs
CaMOCTOATENILHO ONPEIEATh eI CBOEro 00y4eHus, CTaBUTh U (POpMyYJIMPOBAThH
Juist ce0si HOBBbIE 3aJjauM B yu€0e M IMO3HABATENIbHOM NESITEeNbHOCTH, Pa3BUBAaTh
MOTHUBBI U UHTEPECHI CBOEH IMO3HABATEIIBHON IESTENBHOCTH;

S) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTU JKU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY
3I0POBBIO, YCTAaHOBKAa Ha 3JI0POBBIM 00pa3 >KU3HU, B TOM YHCIE U 3a CUET
OCBOGHHUSI U COONMoJIeHUsl TpeOoBaHUI O€30MacHOil JKCIUTyaTallil CpeaCTB
MH(QOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TE€XHOJIOTUIA;

6) TPy10BOI0 BOCIUTAHMS:

MHTEpEC K MpaKTUYECKOMY H3y4deHHIo mpodeccuit u Tpyga B chepax
npo¢ecCHOHATLHON NEeATENbHOCTH, CBSI3aHHBIX c nH(POPMATUKOH,
OPOrpaMMHUPOBAHMEM W HH(POPMALMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHM Ha
JOCTHXKEHUSIX HAyKU MH(DOPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca;

OCO3HaHHBIM BBIOOP U  TOCTPOCHHUE HWHIWBUIYAIbHOW  TPACKTOPHUH
o0pa30BaHMsI M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX M OOILECTBEHHBIX
MHTEPECOB U NMOTPEOHOCTEN;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
pelieHrs, B TOM 4YHCIE€ C YYETOM BO3MOXKHOCTEH HWH(GOPMAIMOHHBIX H
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH;

8) amantanum o0yuyaronerocss K N3MEHAIOIUMCH YCJIOBHSAM COIHMATBHOM
U NPUPOJIHOHU CPebI:

OCBOCHHME OOYYaIOIIMMHUCA COLMAIBHOIO OIbITa, OCHOBHBIX COIMAJIBbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH NEATebHOCTH BO3pAacTa, HOPM M MPaBHII
0OIIECTBEHHOTO MOBE/IeHUs, (POPM COLIMAIBHOM KU3HU B TpyMNNax U cooOIIEeCTBaX,
B TOM YHCJIE CYIIECTBYIOIINUX B BUPTYAJIbHOM IIPOCTPAHCTBE.



METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ysibTaTbl OCBOCHMSI MPOTpaMMbl MO HH(MOpMaTUKE
OTpaXalOT  OBJAJCHUE  YHUBEPCAIbHBIMU  YYE€OHBIMH  JEHCTBUAMH  —
IIO3HABaTEJIbHBIMA, KOMMYHUKATUBHBIMHU, PETYJIATUBHBIMHU.

Ilo3naBaTe/ibHbIe YHHBEpPCAJIbHbIE yUeOHbIE JeiiCTBUS

ba3zoBble 1ornueckue aeiicTBu:

yMEHUE ONpEeNeNsATh TMOHSATHS, CO37aBaTh OO0OOIIEHUS, YCTaHABIMBATH
aHaJoTHM, KJIacCU(UUUPOBATH, CAMOCTOSITEILHO BBIOMpPATh OCHOBAaHUS U
KpUTEpUH IS KJIacCU(UKAIlMU, YCTAaHABJIMBATh MPUYUHHO-CJIEJCTBEHHBIC CBSI3H,
CTPOUTH JIOTHYECKUE PACCYXKACHHS, JeJaTh YMO3AKIIOYEHHS (MHIYyKTHUBHBIEC,
JEYKTUBHBIE U TI0 AaHAJIOTUH ) U BBIBOJIBI;

yMEHHUE CO3/1aBaTh, MPUMEHSATH W MPEeoOpa3oBbIBATH 3HAKKM W CUMBOJIBI,
MOJIEJIM M CXEMBI JIJIsl pelIeHUsl YUYEOHBIX U MTO3HABATEIbHbBIX 3a/1a4;

CaMOCTOATENILHO BBIOMpATh CIOCOO perieHus: yueOHoOU 3aiayn (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHs, BBHIOMpPATh HanOoJiee TOIXOIANUN C y4ETOM
CaMOCTOSITETIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbckne AeicTBUS:

dbopMynHpoBaTh BOMPOCH], (UKCUPYIOUIUE pPa3pblB MEXIY peaJbHBIM H
KEJIATeIIbHBIM COCTOSTHIEM CHTYaIlMU, 00bEKTa, U CAMOCTOSITEIPHO YCTAaHABINBATD
HMCKOMOE U JIAaHHOE;

OLICHUBATh Ha MPUMEHUMOCTH M JOCTOBEPHOCTh HHPOPMALIMIO, TTOTYYCHHYIO
B XOJI€ CCJIEIOBAHUS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIIee Pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUS B AHAJIOTUYHBIX WJIM CXOAHBIX CUTyallUsIX, a TaKKe BBIJIBUTAThH
MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

BBISIBJISITh  AepUIUT WHGOpPMAILUM, [TaHHBIX, HEOOXOAUMBIX MJi PEHICHUS
IOCTABJICHHOM 3a/1a4H;

IPUMEHSTh PAa3jIUYHbIE METOMbI, HHCTPYMEHTHI M 3alpOChl MPU IMOUCKE H
orObope MH(pOpPMAIUM WM JaHHBIX W3 HMCTOYHUKOB C Y4ETOM TMIPEIJIOKEHHOMN
y4eOHOM 3a/1auu U 3aJIaHHBIX KPUTEPHUEB,;

BBIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
uH(dOpMaIUIO Pa3IMYHBIX BUIOB U (POpPM MIpe/icTaBlICHNUS,

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
uH(DOpPMAIIMU W WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
JTuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIUSIMU;

OIICHUBATh HAAEKHOCTh HMH(POPMALIUU TIO KPUTEPHUSIM, MPEIIIOKEHHBIM
YYHUTENIEM UITH COPMYITHPOBAHHBIM CAMOCTOSATEIHHO;



3¢ ()EKTUBHO 3aMIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAITHIO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUA

Oo0wmenue:

COIMOCTAaBIIATh CBOM CYXJACHHS C CYKICHUSMH JIPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh pPa3IMYMe U CXOACTBO MO3ULIUIA;

nyOJIMYHO MPEICTaBIATh PE3yJIbTaThl BHIMOJIHEHHOTO ONBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, POEKTA);

CaMOCTOATENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEH ayJIMTOPUU U B COOTBETCTBUM C HUM COCTaBIISITh
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WIUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHAasl 1eATEJbHOCTD (COTPY/IHUYECTBO):

IIOHMMAaTh U HCIIOJIb30BATh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAIbHOU
paboOThl MpH pEUIeHUMH KOHKPETHOW MpoOJieMbl, B TOM 4YHCIE IpPU CO3JaHUU
UH(GOPMAIIMOHHOTO IPOAYKTA;

OPUHUMATh 1I€JIb COBMECTHOW MH(OPMALIMOHHOW NEITEIbHOCTU IO cOopy,
oOpaboTke, mnepenaye, ¢opmanu3anuu WHPOPMALUMU, KOJJIEKTUBHO CTPOUTH
JeHCcTBUS MO €€ JOCTUKEHMIO: paclpeeiiTh poJid, JOroBapuBaThCs, 00CYXKAaTh
IPOLIECC U PE3YJIbTaT COBMECTHOM paboThI;

BBINIOJIHATh CBOIO 4YacTh paboThl ¢ MH(OpManued win HHPOPMALMOHHBIM
IPOJYKTOM, JOCTUTrasi KaueCTBEHHOrO pe3yJibTaTa MO CBOEMY HAaINpaBICHUIO U
KOOPJMHUPYS CBOM JEUCTBUS C IPYTUMH WIEHAMH KOMAH/IbI;

OLICHHMBATh Kaue€CTBO CBOETO BKJIa/a B OOLIMI1 HHPOPMAIIMOHHBIN MPOIYKT IO
KPUTEPUSIM, CaMOCTOSATEIBLHO c(hopMyITUpPOBaHHBIM y4aCTHUKaMU
B3aUMOJICHCTBUS;

CPaBHUBATh PE3YyJbTaThl C MCXOJHOM 3aJadeil M BKJIAJ KaXIO0ro 4YieHa
KOMaHAbl B JOCTIKEHHE pE3yJbTaTOB, pa3AeiisiTh cdepy OTBETCTBEHHOCTH U
IIPOSBJIATH TOTOBHOCTB K MPEJOCTABICHUIO OTYETA IIEPE IPYIIION.

PeryasiTuBHbIE YHHBepCcaJbHbIE YUeOHbIE TeHCTBUS

Camoopranusanus:

BBISIBJISITh B JKU3HEHHBIX M YYEOHBIX CHUTyalMsX TpoOIeMbl, TpeOyrolme
peIeHus;

OpPHUCHTHPOBAThCS B PA3JIMYHBIX TOAXO0JAaX K TIPHHITHIO PEIICHHMA
(MHIUBUAYAJIbHOE MPUHATHE PEUICHUH, IPUHATHE PEIICHUI B TPYMIIE);

CaMOCTOATENILHO COCTAaBJISITh QJITOPUTM pelIeHUs 3a7aud (WM €ro 4acTh),
BEIOWPATH CIIOCOO perieHusl y4eOHOU 3aaun ¢ yYETOM MUMEIONIUXCS PECypCcoB U
COOCTBCHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh TpeIjaracMble BapHUaHTHI
pelLICHUN;



COCTaBJIATh IUIAH JAEUCTBUN (IUIaH peau3allid HAaMEYEHHOro ajaropuTMa
pelieHusi), KOpPPEeKTUPOBaTh NPEAJIOKEHHBIA alTOPUTM C YUYETOM TMOJyUYEHUS
HOBBIX 3HAHHUI 00 N3y4aeMOM OOBEKTE;

Jenatb BBIOOP B YCIOBUAX MPOTUBOPEUYMBOM uHPOpManuu u OpaTh
OTBETCTBEHHOCTbH 3a PEILICHHUE.

CaMokOHTpPOJIb (peduiekcus):

BJIQJIETh CIIOCO0AMU CAMOKOHTPOJISI, CAMOMOTHBAIUU U pedIICKCUH;

JaBaTh OLIEHKY CUTYallUH U MpeaaraTh IiaH €€ U3MEHEHHUS;

YUUTBHIBATh KOHTEKCT U MPEABUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh
Npu pelIeHUH Y4uyeOHOM 3ajaud, aJanTUpPOBaTh peElIeHHEe K MEHSIOMMUMCS
00CTOSATEIHCTBAM;

OOBSACHATh  NPUYUHBI  JOCTWIKEHUS  (HEJAOCTHXKEHHUS)  pe3yJbTaToOB
UH()OPMAITMOHHON ESITEIEHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOJUTh MO3UTUBHOE B IPOU3ONIECAIICH CUTYyaIlUu;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBbCTB,
U3MEHHBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OMMOOK, BOSHUKIINX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBUE PE3yJibTaTa I[N U YCIOBUSIM.

IMOIMOHAJIBLHBIN HHTEJJIEKT:

CTaBUTbH ce0s1 HA MECTO JPYroro 4eioBeKa, MOHMMAaTh MOTHUBBI U HAMEPEHUS
IPYyTroro.

IIpunsiTHe cedst M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJHPOBATh BCE BOKPYT JaXKe B YCIOBHUSIX
OTKPBITOTO AOCTYyNA K JTIOOBIM 00bEMaM HHGOPMAIIHH.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xonmy obOyuenuss B 7 kJjacce y oOyuaromerocs OyayT chOpMHPOBaHBI
CJIETYIOIINE YMEHHUS:

MOSICHSITh Ha puMepax CMBICTT TTOHSATHI «HpOPMAITHY,
«uH()OpPMALIMOHHBIA  Tpoleccy, «oOpaboTrka  uHbOpPMALUKUY,  «XPAHEHUE
uHdopmaIumy, «epenaya nHHOPMAIUI;

KOAUPOBAaTh M JICKOJAUPOBATH COOOIIEHUS 110 3aJlaHHBIM IIpaBUJIaM,
JEMOHCTPHUPOBATh TOHMMaHUE OCHOBHBIX MPUHITUIIOB KOAMPOBAHMS WH(POpMAIUN
pa3IMYHON NPUPOJIbI (TEKCTOBOM, TpadUuecKoi, ayiuo);

CpPaBHUBATHh JUIMHBI COOOIEHUN, 3aMMCAHHBIX B PA3JIMYHBIX al(aBUTaX,
OTIepUPOBATh EAVMHUIIAMHU H3MEpeHUs WH(OpPMAIMOHHOTO 00BEMA M CKOPOCTH
nepeaaun JaHHBIX;

OIICHWBATh W CPaBHUBATh pPa3MEPbl TEKCTOBBIX, T'PaPUUICCKUX, 3BYKOBBIX
daiinoB u Buaeodailsios;



OPUBOJUTH MPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHS U Tepefadu
uH(OpMaIlii, CPABHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTHKY;

BBIJICTISITh OCHOBHBIE ATambl B UCTOPHHM M MOHMMATh TEHICHIIUM Pa3BUTHUS
KOMIIBIOTEPOB U IPOIPaMMHOr0 00€CTIeUeHUS;

[OJTy4aTh U UCIOJIb30BaTh MH(OPMALIMIO O XapaKTEPUCTUKAX [IEPCOHAIBHOTO
KOMIIBIOTEpPA U €ro OCHOBHBIX JJIeMEHTaxX (IIPOIECCop, OMEepaTWBHAs IaMSATh,
JONTOBPEMEHHAs MaMATh, yCTPOWCTBA BBOAA-BBIBOA);

COOTHOCUTbH XapaKTEPUCTUKH KOMIbIOTEpa C 3aJayaMy, PEeIIaeMbIMU C €ro
OMOILBIO;

OPHUEHTHPOBATHCS B HMEPAPXUUYECKOW CTPyKType (aillioBOil CHCTEMBI
(3anuceiBaTh ToJIHOe uMA (aitna (katamora), myTh K Qaiiny (karajory) Io
UMEIOIIEMYCsl ONHMCaHuI0 (alIoBOM CTPYKTYphl HEKOTOPOTO MH(POPMAIMOHHOIO
HOCHUTEIA);

pabotath C (QaiioBOM CHUCTEMOM MEPCOHAIBLHOIO KOMIBIOTEpAa C
UCIIOJIb30BaHUEM Tpaduueckoro nHTepdeiica, a MUMEHHO: CO3/1aBaTh, KOIUPOBATh,
nepeMeniaTb, NepPeuMEHOBBIBATh, YAAIATh U ApXUBUPOBATh (halljbl U KaTaJIOTH,
MCIIOJIb30BaTh AHTUBUPYCHYIO MIPOTPaMMYy;;

IPEJCTaBIATh PE3yIbTaThl CBOCH NIEATEIBHOCTH B BUE CTPYKTYpPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MyJIbTUMEIUUHBIX TPE3CHTALINN;

uckath uHQopmaiuio B lHTepHeTe (B TOM uucie, MO KIIYEBbIM CJI0BaM, IO
U300paKEHNI0), KPUTUYECKH OTHOCUTHCS K HAaWJIEHHON MH(pOpMallMH, OCO3HaBas
OMacHOCTh ISl JIMYHOCTH MW OOLIECTBAa PacHpOCTpaHEHUsi BPEAOHOCHOM
uH(pOpMaIK, B TOM YUCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIPECOB BEO-PECYpPCOB;

HCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKALINN;

coOmo1aTh TpeboBaHMs O€30MacHOM SKCIUTyaTallid TEXHUYECKUX CPE/ICTB
MH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH, COOII0AaTh CETEBOM
ATHKET, 0a30Bble HOPMBI HMH(OPMALMOHHOW STHUKM W TpaBa mpu padore ¢
OPUWIOKEHUSIMU Ha JIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOMpaTh O€30IMacHbIe
CTpaTeruy MOBEACHUS B CETH;

OPUMEHATh METOAbl NPO(UIAKTUKA HEraTUBHOI'O BIMSHUS  CPEICTB
UHOOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX  TEXHOJOTMH Ha  3/10pOBbE
M0JI30BATENSL.

K koniy oOyuenuss B 8 kuacce y oOywatouierocs OyayT cpOpMUPOBaHBI
CJICAYIOLINE YMECHUS:

HOSICHATh ~HAa  NpUMEpax  pa3iuuds  MEXAYy  [O3ULIHUOHHBIMU U
HEMO3UIIMOHHBIMU CUCTEMaMH CUUCIICHUS;



3alMChbIBaTh W CpaBHHUBATh ILeibie uyucia or 0 mo 1024 B pas3idyHbIX
MO3UIIMOHHBIX CHUCTeMaxX cyucieHus (¢ ocHoBaHusiMU 2, 8, 16), BBINOJHSTH
apudMeTHIECKHE ONepalui HajJ HUMU;

pacKpbIBaThb CMBICH MOHSTUN «BBICKA3bIBAHUEY, «JIOTUYECKas ONepanus»,
«JIOTUYECKOE BBIPAKECHHEY,;

3alMChIBATh JIOTHYECKUE BBIPAKEHUS C WCMHOJb30BAaHUEM AU3BIOHKIINH,
KOHBIOHKIIUU W OTPHUIAHUS, OINpPEAEisaTh UCTUHHOCTh JOTUYECKUX BBIPAKCHUH,
€CJIM M3BECTHBI 3HAYEHHUS! UCTUHHOCTU BXOJSIIUX B HErO MEPEMEHHBIX, CTPOUTH
TaOJIHIIBl UICTUHHOCTH JIJISl JIOTUYECKUX BBIPAKCHUI;

pPacKpbIBaTh CMBICH TMOHSTHI «UCIIOJHUTEINbY, «AJITOPUTMY, «IIpOrpaMMmay,
MOHUMAs Pa3HUILY MEXKY YHOTPEOIIEHHUEM 3TUX TEPMUHOB B OOBIJIEHHOM peud U B
uH(dopmMaTHKe;

OMHCHIBATh AJITOPUTM PEIICHUS 3aJa4d Pa3JIUYHBIMUA CIIOCO0aMU, B TOM
YHCJIe B BUJIE OJOK-CXEMEI,

COCTaBJIAATh, BHIIIOJHATh BPYUYHYIO U HA KOMIIBIOTEPE HECIOKHBIE AIITOPUTMBI
C HCIIOJb30BAaHUEM BETBICHUN M IMKIOB [Ji YIPABICHUS HCIHOJIHUTEISIMU,
TakuMH Kak PoOot, Uepenaika, YepTéxHUK;

UCIIOJB30BaTh KOHCTAHTHI U TEPEMEHHBIE Pa3IUYHBIX TUIOB (YHUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), @ TAKXKE COAEp KaIIUEe UX BBIPAXKEHHUS, UCIIOIb30BaATh
ornepaTop MpUCBaBaHUS;

UCIIOJIB30BaTh MPHU pa3padOTKe MporpamMm JOTMYECKHE 3HAYEHUs, ONEepaLu
U BBIPAXEHUS C HUMU;

aHaJIM3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YUCJIE OMPEAENATh, KaKue
pe3yJIbTaThl BO3MOKHBI IPH 33JJAHHOM MHOXECTBE UCXO/IHBIX 3HAUCHHI;

co3llaBaTh U  OTJXWBaTh MPOrpaMMbl Ha  OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, [Ilackanp, Java, C#, IIkoibHBIHA
AnroputMudecKkuid SI3bIK), pearu3yIolMe HECIO0XKHbIE aJIrOPUTMbI 00pabOTKH
YUCJIOBBIX JIaHHBIX C HCHOJIb30BAHHEM IIMKJIOB W BETBJICHUM, B TOM YHCIIE
peanu3yromme TpoBepKy JIEIMMOCTH OJHOTO IIEJIOr0 Yucia Ha JAPYroe, IPOBEPKY
HATYpaJbHOTO YKCIa HA IPOCTOTY, BbIACICHUS IU(P U3 HATYPATBHOTO YUCIIA.

K xoniy oOyuenuss B 9 kuacce y oOyuwatouierocs OynyT chOpMUPOBAHBI
CICAYIOIINE YMEHUS:

pa3omBaTh 3aJa4M HA II0J33JI1a4d, COCTABJISATH, BBINOJIHATH BPYYHYIO W Ha
KOMITBIOTEPE HECIIOKHBIC AJITOPUTMBI C HMCIOJb30BAaHUEM BETBIICHHUM, IMKJIOB U
BCIIOMOTATEJIbHBIX QJITOPUTMOB ISl YIPABJICHHUS] WCIOJHUTEISAMHU, TaKHMH Kak
Po6ot, Uepenanika, UepTéxHUK;

COCTaBJISITh M OTJIAXUBATh MPOTPAMMBbI, PEATH3YIONTUE TUIIOBBIC aJTOPUTMBI
00pa0OTKM YMCIIOBBIX TOCJIEIOBATEIHLHOCTEN WM OJHOMEPHBIX YMCJIOBBIX
MacCUBOB (TTOMCK MaKCHMYMOB, MUHUMYMOB, CYMMBI MUJIH KOJTMYECTBA JICMCHTOB



C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM U3 SI3BIKOB MporpammupoBanusi (Python,
C++, [Tackansb, Java, C#, llIkonbHBIH ANTOPUTMUYECKUN S3BIK);

pacKpbIBaTh CMBIC TIOHATHH «MOJENBY, «MOJCIUPOBAHUEY», OMPEACIISTh
BUJIbI MOJIEJeH, OIEHUBATh AJCKBATHOCTb MOJEIHM MOJEIUPYEMOMY OOBEKTY H
LEJISIM MOJIETTMPOBAHUS;

UCIIOJB30BaTh rpadbl U JIEPEBbS JJIi MOJEIUPOBAHUSI CUCTEM CETEBOM H
UEepapXUYeCcKOl CTPYKTYpbl, HAXOJUTh KpaTyallliuii myTh B rpade;

BBIOMPATH CIIOCOO MPEACTABICHUS TaHHBIX B COOTBETCTBHH C IMOCTABICHHOM
3amauedl  (TaOnuIel, CXeMmbl, TrpaduKH, JTUArpPaMMbl) C HUCIOJIb30BAHUEM
COOTBETCTBYIOIIUX MPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIIOJIb30BaTh  AJIEKTPOHHBbIE TaONMIBI [ 00paOOTKM, aHamu3a W
BHU3yaJM3allMM YHCJIOBBIX JAHHBIX, B TOM YHUCJE C BBIJEICHUEM JHana3zoHa
TaOJHIIBI ¥ YIIOPS0YMBAHUEM (COPTHPOBKOI) €T0 AIIEMEHTOB;

CO3/1aBaTh U MPUMEHATH B DJICKTPOHHBIX TabIMIIaX (GOPMYJIBI JJIsl PACUETOB C
UCIIOJIb30BAHUEM BCTPOEHHBIX apupMeTHYeCKUX (YHKIMA (CyMMUpOBaHUE U
No/ICUET 3HAUYEHUHN, OTBEYAIOIINX 33JJTAaHHOMY YCJIOBHIO, CpeIHEE apu(hMETHUYECKOE,
MOMCK  MaKCUMaJIbHOTO M  MHUHHUMAJIBHOTO  3HA4Ye€HHUs),  aOCOJIFOTHOM,
OTHOCUTEIBHOMN, CMEIIaHHOM aJipecalluu;

UCIIOJIB30BaTh JJIEKTPOHHBIE TAOIMIIBI ISl YUCICHHOTO MOJEIMPOBAHUS B
MPOCTHIX 33/1a4ax M3 Pa3HbIX MPEAMETHBIX 00JIacTei;

UCIIOJB30BaTh  COBPEMEHHBIE  MHTEPHET-CEPBUCHI (B TOM  YHCIIE
KOMMYHHUKAIIMOHHBIE ~ CEPBUCHI, OOJaYHBIE XpaHWJIMUIIA JIaHHBIX, OHJIANH-
nporpaMmbl  (TEKCTOBbIE M TpadUuecKue peNaKTOphbl, Cpenbl pa3padoTKH)) B
y4eOHOM M MOBCETHEBHOM JICATEIIBHOCTH;

IPUBOJAUTh TIPUMEPHI HCIIONB30BAHUS TEOMH(DOPMAIMOHHBIX CEPBUCOB,
CEpPBUCOB TOCYAapCTBEHHBIX YCIYT, 00pa30BaTeNIbHBIX CepBUCOB MHTepHeTa B
y4eOHOM ¥ TOBCEHEBHOM JIEATETLHOCTH;

UCIIOJB30BaTh  Pa3iUYHbIE  CPEACTBA  3alllUThl  OT  BPEJOHOCHOIO
IporpaMMHOrO 0OecCTedeHus, 3alllUIlaTh MEPCOHANIBHYI0 HWH(POpMaALUIO OT
HECAHKIIMOHUPOBAHHOTO JOCTYIa U €ro MOCJIEICTBUN (pasrialieHus, MOJIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKUX U  COIMAIBHO-
NICUXOJIOTUYECKUX  aClEKTOB  UCHoab30BaHus cetu  MHTepHer  (cereBas
QHOHUMHOCTB, ITU(POBOH Cliel], ayTECHTUYHOCTh CYOBEKTOB U PECYPCOB, ONTACHOCTh
BPEJAOHOCHOTO KOJIa);

pacro3HaBaTh MOMBITKH U MPEAYIPEXKIATh BOBICUCHHUE CEOsI U OKPYIKAIOIIUX
B JIECTPYKTUBHBIE U KpUMHHaIbHbIE ()OPMBI CETEBOM AKTUBHOCTU (B TOM YHUCIIE
K1OepOyJIMHT, (PUILLIUHT).
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

https://m.edsoo.ru/7f41646¢

Hroro o pazgeny 13
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/7f41646e

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3gesioB U TeM nupposbIe
Ne n/m P Konrpoabubie | IIpakTnuyeckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nea 1. TeopeTuyeckue 0oCHOBbI HHPOPMATHKH
bu6nuoreka [JOK
1.1 C 6 1
HCTENBL CHHCIICHIE https://m.edsoo.ru/7f418516
1.2 DJIeMEHTBl MaTEMaTUYECKOM JIOTUKH 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f418516
Hroro no pazaeny 12
Pasnea 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
21 HcnonnuTenu u anropuTMsl. 10 1 bubnmnorexa [IOK
' ANTOpUTMHUYECKHE KOHCTPYKLIUN https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 A
SHI HpOTPaMMupOBanitt ? https://m.edsoo.ru/7f418516
23 AHanus aJIropuTMoB 2 bubmmorexa LHOK
https://m.edsoo.ru/7f418516
Uroro no pazgeny 21
PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undpoBbIie
Ne n/m P Kourpoabubie | IIpakTHyeckue (1upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
Paznea 1. lndposasi rpaMmoTHOCTH
11 I'moGanwHas cets UHTEpHET U cTpaTerun 3 bubnuotexa [JOK
' 0€e30MacHOro MOBEEHHS B HEW https://m.edsoo.ru/7f41a7d0
but6mmoreka [IOK
1.2 Pa6ora OpPMalMOHHO OCTpPaHCTBE 3
T B HH(OPMALHOHHOM [IPOCTPAHCTE https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 6
Pa3nea 2. TeopeTudyeckne 0CHOBbI HH(POPMATHKH
but6mmoreka [IOK
2.1 Mopne e e 8 1
OACTUPOBAIHE KAK METOA HOSHAHUA https://m.edsoo.ru/7f41a7d0
Hroro o pazgeny 8
Pasnea 3. AnropuT™Mbl M1 NpOrpaMMHpOBaHue
but6mmoreka [IOK
3.1 P 0 6 1
45pabOTRa AIITOPHIMOB 1 IPOTpany https://m.edsoo.ru/7f41a7d0
bubmmorekxa [IOK
3.2 v 2
fpasJicne https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznen 4. UndopmanmoHHbie TEXHOJIOTHH
but6mmorexa [IOK
4.1 2 0 10
JICKTPOHHBIC TA0THIIBL https://m.edsoo.ru/7f41a7d0
4.2 NubopmanroHHbIe TEXHOIOTHH B 1 bu6nmoreka [JOK



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

COBpPEMEHHOM OOIIECTBE

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

Hroro no pazaeny 11
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 34



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kontpouabnbie | IIpakTnueckue A op
n/n Bcero U3y4eHusi  oOpa3zoBaTesIbHbIE
padoThbI padoThI
pecypcsbl
Kommnbrotep — yHuBepcanbHOe
BBIYHMCIIUTEIILHOE YCTPOICTBO,
1 aboraroliee 1o nporpamme 1 bubmmoreka LIOK
P porp i https://m.edsoo.ru/8a1521d2
TexHnka 6€30MaCHOCTH U MpaBUIIa
paboThl Ha KOMIIbIOTEPE
) Hcropus u coBpeMeHHbIE | bubnmnorexa [JOK
TEHJICHIUU Pa3BUTUS KOMIILIOTEPOB https://m.edsoo.ru/8al523ee
[Iporpammuoe obecrieueHue
3 komrmbtoTepa. [IpaBoBas oxpaHa 1 bubamorexa LOK
pa- 11p P https://m.edsoo.ru/8a152826
MporpaMM U JaHHBIX
4 ®aiinbl 1 nanku. OCHOBHbBIE | bu6mmoreka [IOK
onepanu ¢ (airaMu 1 mankamu https://m.edsoo.ru/8al52a74
ApXxuBanus JaHHBIX.
5 I/IIC)HOJILSOBaHI/Ie porpaMm 1 Brbmorexa LIOK
porp https://m.edsoo.ru/8al52cfe
apXHUBaTOPOB
6 KomnbsrorepHble BUPYCHI U 1 bubnmnoreka [JOK
AHTUBUPYCHBIEC IIPOrPaMMBI https://m.edsoo.ru/8al152{74
7 Komnrerorepnsie cetu. [Tonck | bubnunoreka IIOK
uHpopmanuu B cetu MHTEpHET https://m.edsoo.ru/8al153244
2 CepBHCH HHTEPHET-KOMMYHHUKAIIHA. | bubnmnorexa [JOK

CereBoil 3Tuker. Ctpareruu

https://m.edsoo.ru/8a153460



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

0€e30MacHOr0 MOBEACHUS B

rpaduuecKux TaHHBIX JJIs
pacTpoBOTO H300paKEHUS

HNutepuere
bu6nuorexa [IOK
9 Nudopmanus u naHHbIe
Qopwan A https://m.edsoo.ru/8a161966
but6mmoreka [JOK
10 NHdpopManmoHHbIE MPOLECCHI
Qopwan pon https://m.edsoo.ru/8al6le2a
PaznooOpasue sI36IKOB U an(aBUTOB.
11 EctectBennsle u (hopmanbHble brbmorexa LIOK
P https://m.edsoo.ru/8al61fec
SI3BIKU
JIBon4HbIN andaBur.
12 [IpeobpazoBanue mobdoro andasura bubmorexa HOK
p P https://m.edsoo0.ru/8al62186
K JIBOUYHOMY
[IpencraBneHue 1aHHBIX B
bel A bubmmorexa [JOK
13 KOMIIBIOTEPE KaK TEKCTOB B
https://m.edsoo.ru/8a162316
JIBOMYHOM alihaBuTe
14 Enuauie: u3mepenus nHopManuu bubnmnorexka HOK
U CKOPOCTH ME€PEeAadM JaHHBIX https://m.edsoo.ru/8a16249c
KonupoBanue TekcTOB.
15 PaBHOMEpHBIE U HEPABHOMEPHBIE Bubmmorexa [IOK
p p P https://m.edsoo.ru/8al6250
KOJIBI
16 JlexonupoBaHue COOOIICHUN.
NudopmannoHHbIi 00BEM TEKCTaA
Hudposoe npeacrarieHne bubnmnoreka [JOK
17
HETIPEPBIBHBIX TaHHBIX https://m.edsoo.ru/8a162848
KonupoBanue nsera. Ouenka
18 MHPOPMAIIMOHHOTO 00bEMaA bubnmnorexa [JOK

https://m.edsoo.ru/8al1629¢ec



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec

butmmoreka [JOK

19 KomupoBanue 3Byka
AHP Y https://m.edsoo.ru/8al162b72
PezepBHbiil ypok «KoHTpoabHast
20 a6oI;a o TZfde "TIpe cfaBJIeHI/Ie bubmorexa HOK
P " ped https://m.edsoo.ru/8a162d02
nHpopmanuu"
TekcToBbIE JOKYMEHTBI, UX BBOJ U
21 €JJaKTUPOBAHHUE B TEKCTOBOM bubmorexa HOK
pea P https://m.edsoo.ru/8al62e7e
npoiieccope
2 dopmMaTUPOBAHHUE TEKCTOBBIX bubmuorexa [HOK
JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
” [Tapametpsl cTpanuibl. CIUCKU U bubnumoreka [IOK
TaOIULIBI https://m.edsoo.ru/8a1632d4
24 BcraBka HETEKCTOBBIX OOBEKTOB B bubmuorexa [JOK
TEKCTOBBIE TOKYMEHTHI https://m.edsoo.ru/8a1632d4
HNHTennexryanbHbIe BO3MOKHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
O00011eHNE U CUCTEMATU3ALII
. bubmuorexa [JOK
26 3HaHui o Teme « TexkcToBbie
https://m.edsoo.ru/8al1635¢c2
JIOKYMEHTBI»
7 I'padmueckuii penakrop. PactpoBsie bubnmnorexa HOK
PUCYHKH https://m.edsoo.ru/8a163874
78 Omneparuu pe1aKTUPOBAHUS bubnmnorexa [JOK
rpadu4ecKkux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6nuoreka [IOK
29 BektopHas rpaduka
P pad https://m.edsoo.ru/8a163b30
30 O06001IeHNEe U CHCTEMAaTH3aIIHS bubmmorexa [JOK

3HaHui o Teme «KoMmnbroTepHas

https://m.edsoo.ru/8al16404e



https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e

rpaduka». [Iposepounas padora /
Bcepoccniickas npoBepodHas

pabota
PesepBHelil ypok. O6001eHue u
31 cHUcTeMaTH3alys 3HaHUH / | bu6nuoreka [JOK
Bcepoccniickas mpoBepodHas https://m.edsoo.ru/8a164828
pabota
1 [ToaroroBka MyJIbTUMEIUUHBIX | bu6mmorexa [IOK
Mpe3eHTaIMi https://m.edsoo.ru/8al1642c4
JlobGaBnenne Ha ciaig
33 ayJIMOBHU3YyaJbHBIX JaHHBIX 1 bubmorexa HOK
A M A ’ https://m.edsoo.ru/8al64472
aQHUMAIINH U THIEPCCHUIOK
O060011EeHNE U CUCTEMATU3ALMI
. . bu6nmoreka [IOK
34 3HAHUM MO TeMe «MyJIbTUMETUIHbIC 1
https://m.edsoo.ru/8a164652
MIPE3SHTAIUID)
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne aTa nuppoBLIE
Tema ypoka Konrpoabubie | IIpakTuyeckue A op
n/n Bceero u3yyeHusi  o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl
1 Heno3uuumoHHbIe ¥ TO3UIMOHHBIC 1 bubmuorexa [JOK
CHUCTEMBI CUHCJICHUS https://m.edsoo.ru/8a1649¢0
bu6nuoreka [IOK
2 Pa3BepnyTas ¢opMma 3ammcu gucia 1
pHYy Gop https://m.edsoo.ru/8al64ba2
JIBonyHas cucTeMa CUMCIICHUS.
3 Apudmernueckue onepanum B 1 bubamorexa LOK
P . pall https://m.edsoo.ru/8a164d96
JIBOUYHOM CUCTEME CUUCIEHUSI
bubmuorexa [JOK
4 BocbMmepuuHas cucteMa CUMCICHUS 1
https://m.edsoo.ru/8a165296
5 [IlecTHanuarepuyHas cucrema 1 bubnmnorexka [JOK
CUMCJICHUS https://m.edsoo.ru/8a16549¢
O0001IEeHne U CHCTEMATH3 AN
. bu6nmoreka [IOK
6 3HaHUH 110 TeMe «CHUCTEMBI 1
https://m.edsoo.ru/8al16564¢c
CUHCJIICHUSY
bu6mmorexa [IOK
7 Jlornueckue BHICKA3bIBAaHUS 1
https://m.edsoo.ru/8al657fa
2 Jlornueckue onepanuu «uw», «UIN», | bubnmnorexa [HOK
«He https://m.edsoo.ru/8al65b56
9 OnpeneneHre HICTUHHOCTU 1 bubnuoreka [IOK
COCTaBHOI'O BBICKA3bIBAHUS https://m.edsoo.ru/8al165¢f0
10 Tabaumbsl ICTUHHOCTH 1
11 Jlornueckue 31eMEeHTHI 1 bu6nmoreka [IOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

KonTtponsHast paboTa mmo teme

https://m.edsoo.ru/8al165¢94

12 «neMEeHThl MaTeMaTH4YECKON bubmmorexa LOK
https://m.edsoo.ru/8al78c38

JIOTUKUY

13 [TonsTue anroputma. Mcnomunrenu bubnmoreka [JOK
alrOpUTMOB https://m.edsoo.ru/8a17949¢

14 CgoiicTa anroputma. CriocoOsl bu6muoteka [IOK
3allMCH AITOPUTMA https://m.edsoo.ru/8al179606

15 AnroputMuyeckasi KOHCTPYKIUS
«cnegoBaHuey. JIMHEMHBIM AIrOPUTM
AnropuTMUYecKasi KOHCTPYKIUS

16 «BETBJICHUE»: TIOJIHAS U HETIOIHAast
bopmbl

17 AnropuTMuYecKas KOHCTPYKITUS bubnmoreka [JOK
«IIOBTOPECHUE) https://m.edsoo.ru/8a17998a

13 DopMaIbHOE UCIIOJIHEHHE bubmuoteka [IOK
anropuT™ma https://m.edsoo.ru/8al79aac
Pa3paboTka HECIOXKHBIX aITOPUTMOB

19 C UCITOJIb30BAHUEM ITUKJIOB JIJIS bubmmorexa [JOK
ynpasieHus: GopMalbHbIMU https://m.edsoo.ru/8al79%¢lc
WCIIOJTHUTEIISIMU
Pa3paboTka HECIOXKHBIX aITOPUTMOB

20 C HCIIOJIb30BAaHUEM ITUKIIOB M bubmmorexa [JOK
BETBJICHUU VIS YIIPABIICHUS https://m.edsoo.ru/8al79%¢lc
dbopMaTbHBIMU UCTIOTHUTEISIMU

21 BrinonHenue aaroputMoB bubmorexa HOK

https://m.edsoo.ru/8al7a06a
22 O0001IeHHE B CUCTEMAaTH3aITHs bu6mmorexa [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHui 1Mo teme «crmonHuTe I U
aJTOPUTMBI. AJITOPUTMUYECKHE
KOHCTPYKLIUW»

https://m.edsoo.ru/8al7al 8¢

S3b1k mporpammupoBanus. Cucrema

23 IPOrpaMMHUPOBAHUS
24 [Tepemennsie. OnepaTtop
MPUCBAUBAHUS
’5 [TporpaMMupoBaHue JTUHEHHBIX
aJIrOpUTMOB
26 PazpaboTtka nporpamm, coaepranux
OTEepaTop BETBICHUS
27 Juanorosas oTiiaaka IporpamMm
28 [uxn ¢ yciioBuem
. bubmuorexa [JOK
29 T ¢ nepemenroi https://m.edsoo.ru/8al7ac4a
bubmmorexa [JOK
30 OO06paboTKka CUMBOJIBHBIX TAHHBIX https://m.odsoo.rw/8al Tad6e
O000111eHNE U cCUCTEMATU3ALSL
3HAaHUU MO TeMe «S3bIK
31 nporpammupoBanus» lIposepounas bubmmorexa LOK
. https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
poBepoyHas paborta
PesepBubIii ypok. O6001meHIE 1
1 CHCTeMaTH3alMs 3HAHUN U YMEHUI bubanorexa HOK
o Kypcy unpopmatuku § Kiacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas npoBepouHas paboTa
3 Amnanu3 anroputMmoB. OnipesieneHne bubnmnorexa [JOK

BO3MOXKHBIX PE3yJIbTATOB PAOOTHI

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



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

aJIropurMa npu 3aJaHHOM
MHOXECTBE BXOJHBIX JaHHBIX

AHanu3 anroputmoB. OnpeneneHue
34 BO3MOKHBIX BXOJHBIX JJAHHBIX,
MIPUBOJISIINX K TAHHOMY Pe3yJIbTaTy

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34




9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Jlara nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue bp
n/n Bceero u3yyeHusi  o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl
1 I'mo6ansHas cetb UnTepHET. IP- 1 bubnmnorexka HOK
azpeca y3JoB. boiblire 1aHHbIE https://m.edsoo.ru/8al 7b578
bu6nuoreka [IOK
2 Nudopmanmonnas 6€30macHOCTE 1
popman https://m.edsoo.ru/8al17b690
VYuet nonsiTus 00 nHGOpMAITMOHHON
3 0€30MMacCHOCTH MPHU CO3JIaHUHU 1 bubamnorexa HOK
KOMILIEKCHBIX HH(OPMAIIMOHHBIX https://m.edsoo.ru/8al7b7bc
00BEKTOB B BUJI€ BEO-CTpaHUIL
4 Bunel nesrenbHOCTY B CETH | bu6nuorexa [IOK
WNHureprer https://m.edsoo.ru/8al7b8e8
OO0OJ1a4HbIe TEXHOJIOTHH.
. bubmuorexa [JOK
5 Hcnonk3oBanue onnaitH-oduca ass 1
https://m.edsoo.ru/8al7bale
pa3paboTKu JOKYMEHTOB
O0006I11IeHNE U CHCTEMATHU3AIHS
3HaHu# 1o TeMaM «l TodanbHas ceTh
6 HurepHer u crparerun 0€301acHOro 1 bubmmorexa [IOK
p Tpu https://m.edsoo.ru/8al7bb36
MOBeIeHUA B Hel», «PaboTa B
MH()OPMAIIMOHHOM TIPOCTPAHCTBE)»
7 Mopaenu u MoaenMpoBaHHUeE. 1 bu6nmoreka [IOK
Knaccudukanuu moaeneit https://m.edsoo.ru/8al7be06
bubnuoreka IIOK
8 TabnuuHble MOAETHN 1 H

https://m.edsoo.ru/8al7c04a



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

Pa3zpaboTrka ogHOTaOIMYHOM Oa3bl

9 naHHbIX. CocTaBIEHHE 3a1IPOCOB K
0ase JaHHBIX
I'pad. Becosas matpuna rpada.
JlivHa Iy TH MEXy BEepIIUHAMU
10 rpada. Beruncnenue koamuecTsa
IIyTEH B HAIIPaBICHHOM
aIMKINYecKoM Tpade
1 Hepeno. [TepeGop BapuaHTOB ¢
MIOMOLIBIO JIepeBa
12 Marematrnueckoe MOAETUPOBAHUE bubmorexa HOK
https://m.edsoo.ru/8al7¢392
13 DTanbl KOMIIBIOTEPHOTO bubmuorexa [HOK
MOJEIUPOBAHUSL https://m.edsoo.ru/8al7c4aa
O0001Ienre U CUCTEMATH3AINS
14 sHanuid. KontponeHas paboTa mo bubnmnorexa HOK
TeMe «MoaennpoBaHue KaK METO https://m.edsoo.ru/8al7¢c9c8
MTO3HAHUS
PasOuenne 3amaun Ha I1oA3a0a4u.
CocTaBieHue alropuTMoB U
15 IIPOrpaMM C UCIIOJIb30BAaHUEM buommorexa LOK
. https://m.edsoo.ru/8al7cb12
BETBJICHUI, IUKIIOB U
BCIIOMOTATEJIbHBIX aIrOPUTMOB
16 OnHOMEpHBIE MAaCCHBBI bubmorexa LOK
https://m.edsoo.ru/8al7cc3e
17 Tunossle anropuT™Mbl 00paboOTKH bubnmnorexa [HOK
MacCHUBOB https://m.edsoo.ru/8al7cd60
18 CopTtupoBka MaccuBa



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60

butmmoreka [JOK

19 O6paboTKa MOTOKa JaHHBIX
p g https://m.edsoo.ru/8al7d01c
O060061IeHre U cucTeMaTU3alus
20 sHanuii. KontponeHas paboTa mno bubnuorexa [JOK
Teme «Pa3paboTka anropuTMoB 1 https://m.edsoo.ru/8al7dl1ca
porpaMm»
21 VYupasnenue. Curnan. O6patHas bu6muoteka [IOK
CBA3b https://m.edsoo.ru/8al7d4d6
22 PoGotusupoBaHHbIC CHCTEMBI bubmorexa HOK
https://m.edsoo.ru/8al17d602
DNeKTpOHHBIE TaOIUIIbI. THITBI
23 AHHBIX B AUYCHKaX AJIEKTPOHHOU bubmorexa HOK
s P https://m.edsoo.ru/8al17d710
TaOJIAIBI
24 PenaktupoBanue u bubnuoreka [JOK
¢dbopmaTupoBaHue TabIuUIY https://m.edsoo.ru/8al7d832
Bcerpoennbie pyHKIUU J1J11 TOMCKA
P ymicuin 4 bubmmorexa [JOK
25 MaKCUMyMa, MUHUMYyMa, CyMMBbI U
https://m.edsoo.ru/8a17d990
CpeIHero apu(PpMETHIECKOTO
2% CopTupoBKa 1 GUIBTpALHS TaHHBIX bubnmnoreka [JOK
B BBIJICJICHHOM JHAaIla30He https://m.edsoo.ru/8a17db70
27 [Toctpoenue auarpamm u rpaukoB bubnmnorexa HOK
B DJICKTPOHHBIX TaOJIHIIAX https://m.edsoo.ru/8al7e08e
78 OTtHocuTenbHas, a0COMIOTHAS U bubmuorexa [JOK
CMelllaHHadg aapecanus https://m.edsoo.ru/8al7e¢2b4
29 Y CcoBHbBIC BEIYUCIICHUS B bubnuorexa [JOK
ANEKTPOHHBIX TAOIHIIAX https://m.edsoo.ru/8al7e6ba
30 O6paboTka OopIIX HAOOPOB bubnmnorexa [JOK

JTAHHBIX

https://m.edsoo.ru/8al7e87¢c



https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

YucnenHoe MOJENNPOBAHNE B

bu6nuorexa [IOK

31 1
AIEKTPOHHBIX TA0JIAIIAX https://m.edsoo.ru/8al7eaca
O00011IeHNE U CUCTEMATH3AINS
. bubmuorexa [JOK
32 3HaHUH 1O TeMe «DJIEKTPOHHBIE |
https://m.edsoo.ru/8al7ec3c
TaOJIULIB
Poinn nadopManimoHHEIX
¢ E) N bubmuorexa [JOK
33 TEXHOJIOTUI B pa3BUTUH YKOHOMUKH 1
https://m.edsoo.ru/8al7ed54
MHpa, CTPaHbI, PETUOHA
PesepBubii ypok. O0001IEHIE U
P P B but6mmoreka [IOK
34 cucremarusanus. itorosoe 1
https://m.edsoo.ru/8al7eebe
MMOBTOPEHHE
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC

Kox
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrpPaMMBbI OCHOBHOT0 00111er0 00pa30oBaHus

1

[To teme «IludpoBasi T paMOTHOCTHY

1.1

[ToscHAT, Ha  mpuUMepax CMbICH  TOHATHH  «HHQOpPMALUL,
«uH(pOPMAIMOHHBIH Mpoleccy, «oopadboTka HHPOPMALUNY, «KXpPaHEHHE

UHpOpMALUNY, «TIepeaya HHPOpMaLuN»

1.2

[TpuBOIUTH IPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUS U Tepeaadu

PIH(bOpMaI_II/II/I, CpaBHHUBATh UX KOJIUMYCCTBCHHBIC XapPaKTCPUCTHKU

1.3

[Tomydyats W HCHONB30BaTh MH(POPMAIMIO O XapaKTePUCTHKAaX
IEPCOHATIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 2JIEMEHTaX (IIpoLeccop,
OnepaTuBHAs IAMATh, JOJIOBPEMEHHAs IaMATh, YCTPOMCTBA BBOJA-

BBIBO/1A)

1.4

CoOTHOCUTH XapaKTCPUCTHUKU KOMIIBKOTEPA € 3ala4aMi, pClIaCMbIMU C

€ro NIOMOIIbIO

1.5

OpUEHTHPOBATBCSI B MEPAPXUYECKON CTPYKType (aiaoBONW CHCTEMBI
(3anmucheIBaTh MoJHOE UMs (haiina (kaTanora), myTh K dainy (Karaaory)
M0 WMEIOIIEMYCsl ONUCaHUI0 (AIOBON CTPYKTYyphl HEKOTOPOTO

HH()OPMAITMOHHOTO HOCHUTEIIS)

1.6

PaGorate ¢ (pailioBoil cucTEMOM NEPCOHATBHOTO KOMIIBIOTEpPA C
MCTIOJIb30BaHUEM Tpaduveckoro nHTepdeiica: cozmaBaTh (KOMUPOBATH,
nepeMeIaTh, MeperuMeHOBBIBATh, yIAIATh U apXUBUPOBAThH (ailiibl u

KaTaJoru, UCI0JIb30BaTh AaHTUBUPYCHYIO IIpOrpammy)

1.7

Hckate wHpopManuio B WHTepHEeTe (B TOM 4YHCIIE MO KIIOUEBHIM
CJIOBaM, MO HU300paXKCHHI0), KPUTUYECKU OTHOCUTHCS K HailJIeHHOM
uHbOpMallMi, OCO3HABaTh OMNACHOCTb [Isl JIMYHOCTH M 0OIIecTBa
pacnpocTpaHeHus BpEJOHOCHOW HH(OpManuu, B TOM  UHUCIE

OKCTPEMHUCTCKOT'O U TCPPOPUCTUUCCKOT'O XapaKTepa




1.8
1.9

[Torumate CTPYKTYpy aapecoB BeO-pecypcoB

Hcnons30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAITUI

1.10

CoOnronate TpeOoBaHMs O€30MaCHOM HKCIUTyaTallMd TEXHUYECKHX
CpeacTB HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA,
coOJTI0/IaTh CETEBOI ATUKET, Oa30Bble HOPMBI HHPOPMALIMOHHON ITUKU
U TpaBa Npu paboTe C MPUIOKEHUSIMHM Ha JIIOOBIX YCTPOMCTBaX MU B

HHTepHCTC, BLI6I/IpaTI> Oe3omacHbIe CTpAaTeruu 1MOBCACHHUA B CCTU

[TpumensiTb MeToAbl MPO(UIAKTUKY HETaTUBHOTO BIIHMSHUS CPENICTB
MH(GOPMALIMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJIOTMH Ha 3/10pOBbE

IIOJIB30BaTECIA

ITo Teme «TeopeTnueckue OCHOBBI UHPOPMATUKI»

2.1

KOL[I/IpOBaTB U JCKOAUPOBATH COO6IIICHI/I$I Mo 3aJIaHHBIM IIpaBUJIaAM,
ACMOHCTPUPOBATL MMOHUMAHHUC OCHOBHBIX IMPUHIMUIIOB KOJIWPOBAHUA

MH(POPMALIUU PA3TUYHON IPUPOABI (TEKCTOBOM, rpaduueckoil, ayimuo-)

2.2

CpaBHI/IBaTB JJIMHBI COO6IJ.ICHHI>1, 3allMCAHHBIX B  Pa3JIMYHBIX
aJ'I(I)aBI/ITaX, ONCpHUpoOBaATh CAUHHULIAMU HU3MCPCHUA I/IH(i)OpMaLII/IOHHOFO

00BéMa U CKOPOCTH nepeaavin JaHHbIX

2.3

OneHuBaTh M CpaBHMBATh pa3Mepbl TEKCTOBBIX, TI'paQUUECKHUX,

3BYKOBBIX (DailyioB U BUe0haNIoOB

ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTUI»

3.1

[IpencraBiasTe  pe3ynbTarbl  CBOEW  JEATEIBHOCTA B BHJIE
CTPYKTYPUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIBTUMEIUNHBIX [PE3CHTAUN

8 KUIACC

Kox
NPOBEPSIEMOr0
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 00111€er0 00pa3oBaHUs

1

[To reme «Teopernueckue 0CHOBBI HH(OPMATUKI»

1.1

IlosicaaTe Ha npumepax pasjauyuda MEKAY MNO3UIWMOHHBIMHU U

HCEIIO3UIIMOHHBIMH CUCTEMaMU CUHHCIICHUA

1.2

3anuchiBaTh U CpaBHMBATH Iiesble yucaa oT 0 1o 1024 B paznuuHbIX

MO3MIIMOHHBIX CHCTEMax CcuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),




1.3

BBIITIOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie orcpanvuv HaaJ HUMHA

PackpeiBath  CMBICH  TMOHSTUH  «BBICKa3bIBAHUE»,  <«JIOTMYECKAS

ornepanusa», «JIOTHICCKOC BbIPAKCHHUCH

1.4

3anuceIBaTh JJOTHYCCKHE BBIPpAKCHUA C UCITIOJIB30BAHUEM ITU3BIOHKIINHU,
KOHBIOHKIIMU HW OTpUIAHHWA, OHNPCACIATb HCTHHHOCTH JIOTUYCCKHX
BBIpa)KCHI/If/’I, €CJIM U3BCCTHBI 3HAYCHUSA UCTHUHHOCTH BXOIAIIMUX B HECTO
INEPEMCHHBIX, CTPOHUTH Ta6J'II/II_[BI HCTHHHOCTH A JIOTHYCCKHUX

BBIPAYKEHUI

ITo Teme «ArOPUTMBI U TPOTPAMMHUPOBAHHEY

2.1

PackpeiBaTh  CMBICH  TOHATHM  «UCHOJHUTENB»,  «AJITOPUTM»,
«rporpamMma, IOHHMMas pPasHUIy MEXAY YHOTpEOJIEHHEM STHX

TEPMUHOB B OOBIZICHHOH peun U B UHPOPMATHKE

2.2

OnuceIBaTh aJTOPUTM pEIIEHUS 3aJauyd pas3IMyHBIMU CIIOCOOaMu, B

TOM 4YHCJIC B BUAC OJI0K-CXEMBI

23

COCTaBHHTB, BBITIOJIHATE BPYYHYIHO U Ha KOMIIBIOTECPEC HECIIOXKHBIC
AJITOPUTMBI C UCIIOJIB30BAHUCM BETBJICHUN U ITUKIJIOB IJIsI YHOpaBJICHUA

HUCIIOJTHUTCIIIMU

24

HUcnons3o0BaTh KOHCTAaHTHI H NEPEMEHHBIC  PAa3JIMYHBIX  THUIIOB
(‘II/ICJ'IOBBIX, JJOTUYECKHX, CI/IMBOJ'IBHBIX), a TaKXKE COACpKaAIIUC HX

BBIPA)KEHM S, HCIIOJIb30BATh OIIEPaTOp IPUCBANBAHUS

2.5

Hcnonp3oBate mipu pa3pabOTKe MPOTrpaMM JIOTUYECKUE 3HAYCHMUS,

OIrcpanyru U BBIPpAKCHUSA C HUMU

2.6

AHaJ'II/I3I/IpOBaTB MPECAJIOKCHHBIC aJITOPUTMbI, B TOM YHCJIC ONIPCACIIATD,
KakKue pe3yJjibTaTbl BO3MOXHBI IPHU 3aJaHHOM MHOKCCTBC HCXOIHBIX

3HaYEeHU

2.7

9 KIIACCA

CozpmaBaTh M OTJIQXWBAaTh MPOTPaMMbl Ha OJIHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IIkombHbII
AnroputMudeckuii  SI3bIK), peanu3ylonue HECIOXKHBIE aJITOPUTMBI
00pabOTKM YHCIOBBIX JAaHHBIX C MCIOJIB30BAaHUEM IUKIOB W
BETBJICHUI, B TOM YHCJE pealu3ylolinue IPOBEPKY IEIUMOCTH OJJHOTO
LIEJI0T0 YHUCJIa Ha APYToe, MPOBEPKY HATypalbHOIO YKCIa Ha IPOCTOTY,

BBIJICJICHUS IIU(P U3 HATYPAITBHOTO YHCIIa




Kon
MpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTAaThbl 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NMPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHUs

1

ITo Teme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHHKAIIMOHHBIE CEPBUCHI, OOJayHble XpaHWIUIIA JAHHBIX,
OHJIAaWH-TIpOTpaMMbl (TEKCTOBBIE U TpaUuecKHe PeaaKTOphl, CPeIbl

pa3paboTKM) B yueOHOM M MOBCETHEBHOM IEATEIEHOCTH

1.2

[IpuBOIUTE  MPUMEpPHl  WCIIOJB30BAHHS  T'€OMH(DOPMAIMOHHBIX
CEPBHCOB, CEPBHCOB T'OCYJapCTBEHHBIX YCIyr, 00pa30BaTEIbHbIX

cepBucoB MHTepHETa B yUeOHOUH U MOBCEHEBHON JACSITCIEHOCTH

1.3

Hcnonp30BaTh pa3iuyHbIE CPEACTBA 3alllUThl OT BPEJOHOCHOIO
IPOrpaMMHOTI0 00ecTIeYeHus, 3alUIIATh IEPCOHANTBHYI0 HH(POPMALIUIO
OT  HECAaHKIIMOHMPOBAHHOIO  JOCTYIa M  €ro  IOCIEACTBHU
(pasrnamieHusi, MOAMEHBI, yTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKMX M COIHUAIbHO-TICUXOJOTUYECKUX  acCMEeKTOB
ucrosib30BaHusl ceTd WHTepHeT (cereBas aHOHMMHOCTh, LU(POBOMH
clell, AayTeHTUYHOCTh CYOBEKTOB U  pEcypcoB,  ONAcHOCTb

BPEIOHOCHOTO KOJIa)

1.4

PacriozHaBaTh MONBITKM M IpeaynpekaaTb BOBJIEUEHUE ce0s U
OKpYXKalOIIMX B JIECTPYKTHBHbIE W KPHUMHUHAJIbHBIE (OPMBI CETEBOM

aKTUBHOCTH (B TOM 4YHCIIe KHOEpOYITHHT, (DUITHHT)

ITo Teme «Teoperndeckne OCHOBBI HH(OPMATHKID

2.1

PaCKpHBaTB CMBICJI MOHATHN «MOICIIbY», «MOICIIUPOBAHUCH,
OMpeaciTb  BUbL MO,[[CJ'IGfI, OICHUBATh AJACKBATHOCTH MOJIACIIN

MOOCIIMPYEMOMY O6’BCKTy " OCJIAIM MO CIIUPOBAHHA

2.2

Hcnonb3oBathk rpadsl U AepeBbst AJi1 MOJACIUPOBAHUS CUCTEM CETEBOM

Y MepapXUUYeCKOr CTPYKTYPhI, HAXOAUTh KpaTUalliuii myTh B rpade

ITo Teme «AJIrOpUTMBI U IPOrPAMMUPOBAHUE

3.1

Paz0uBaTh 3a7aun Ha MOJ3a7auu, COCTABIATD, BHIIOIHITD BPYUHYIO U
Ha KOMIIBIOTEPE HECIIOXKHBIE AJITOPUTMBI C  HCIOJIB30BAHUEM
BETBJICHUM, [IUKIIOB U BCIIOMOTaTEIIbHBIX AJITOPUTMOB ISl YIIPABIICHUS

HUCIIOJTHUTCIIAMUA

3.2

CocTaBnsTh W OTJIAXKHUBATh InporpaMmsl, pPCaIM3YyIOIIUC TUIIOBBIC




aNropuTMbel  00pabOTKM  YMCIOBBIX  IIOCJIEOBATEIbHOCTEH WM
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB (ITOMCK MaKCHMYMOB, MUHUMYMOB,
CyMMbl WJIH KOJHMYECTBA AJIEMEHTOB C 3aJaHHBIMU CBOMCTBaMM) Ha
OJTHOM W3 sI3BIKOB mporpammupoBanus (Python, C++, Ilackans, Java,

C#, llIxonpHbI ATropuTMUYECKUHN S3bIK)

ITo Teme «HpOpPMALITMOHHBIE TEXHOIOT I

4.1

BreiOupath croco® mpencTaBieHUS JaHHBIX B COOTBETCTBUH C
MOCTaBJICHHOMN 3amaveil (TaOnuIbl, CXeMbl, TpaduKu, AUArpaMMBbl) C
WCTIOJB30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB

00pabOTKH JaHHBIX

4.2

Hcnonws30BaTh 37EKTPOHHBIE TAOMWIBI JUIsi OOpaOOTKH, aHaIu3a H
BH3YyaJM3allid YHUCJIOBBIX JAHHBIX, B TOM YHCJICE C BBIICICHUECM
auarna3oHa TaONUIBI W YHOPSAIOYMBAHUEM (COPTUPOBKOW)  €ro

9JICMCHTOB

4.3

Co3maBaTh M NPUMEHATH B DJCKTPOHHBIX TaOMUIAX (HOPMYIBI IS
pacuéToB C MCIMOJIb30BAHHUEM BCTPOCHHBIX apu(pMETHYECKUX (YHKIUN
(cyMMupoBaHME€ U TIOACYET 3HAYEHUM, OTBEYAIOIIMX 3aJaHHOMY
YCIOBHIO, cpelHee apu(MEeTHUecKoe, IOUCK MAaKCHUMalIbHOTO U
MUHHMAJIbHOTO 3HAYEHMsI), AOCOMIOTHOM, OTHOCUTEIBHOM, CMEIIaHHOH

azpecaruu

4.4

Hcnonws3oBaTh OJICKTPOHHBLIC Ta6J'H/II_[I>I JIsA YHUCIICHHOI'O

MOJCIHUPOBAHUSA B ITPOCTHIX 3aJa4ax U3 PA3HBIX MPCIMETHBIX obOnacreit




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

1 [Tudposast rpaMOTHOCTD

KomMmnblorep — yHUBEpCcallbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, padoTaromiee Mo
. nporpamMe. THUIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC
KOMIIBIOTEPHI,  CYNEpKOMIbBIOTEpPHl. MoOOWIbHBIE  yCTpoWCTBa.  TeXHHKa

0e30IMacHOCTH U IpaBHjia pa6OTLI Ha KOMIIBKOTEPEC

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa W WX Ha3HaueHue. [Ipomeccop.
1o OnepatuBHas W JOJTOBpEMEHHasi MaMsATh. YCTpPOMCTBAa BBOAA U BBIBOJA.
CeHcopHBII BBOJI, JaTYMKU MOOWIBHBIX YCTPOICTB, cpeAcTBa OMOMETPUUYECKOIM

ayTeHTU(UKaLUN

Hctopus pa3BuUTHS KOMIBIOTEPOB M IMporpaMMHoOro obecrneueHus. [lokonenus
KoMIbloTepoB.  COBpeMEHHbIE  TEHJEHIMH  Pa3BUTUS  KOMIIbIOTEPOB.
Cynepkomnbtorepsl. [lapamienshblie BeuucieHnus. llepcoHanbHblil KOMIBIOTED.
13 IIpouieccop M €ro XapakTepUCTHKH (TakToBash 4acTOTa, pa3psIHOCTB).
' OnepatuBHas naMaAth. JloaroBpeMeHHasi MaMsITh. Y CTPONCTBA BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (ONEpaTHUBHAS MAaMATh KOMIIBIOTEPA, KECTKUN AUCK U

TBep)IOTeJ'ILHBII\/'I HaKOIIUTCJIb, IIOCTOsAHHAA IIaMATbh CMapT(bOHa) n CKOpPOCTb

J0CTyIIa JJIA Pa3IMIHbIX BUIOB HOCUTENCH

[IporpammHoe  obecneueHune  KkommbioTepa. [lpukiiagHoe  mporpaMMHOE
L4 o0ecrie4yeHue. CucremHoe POrpaMMHOE oOecrieyeHue. Cucrtemsl
nporpamMmMupoBanus. [IpaBoBasi oxpaHa mporpamMM U JaHHbIX. becraTHble u

ycI0BHO-0ecIaTHbie mporpaMMbl. CBOOOIHOE IPOrPaMMHOE 00eCTICUeHHE

@aiinel 1 manku (katanoru). Tumbl Qaitnmos. CoiicTBa (aiinoB. XapakTepHbIC
1.5 pa3Mepsl (ailyIoB pa3iIMYHBIX TUIIOB (CTpaHUIIA TEKCTAa, JICKTPOHHAS KHUTA,

dotorpadus, 3auch NECHHU, BUICOKIIHII, TTOTHOMETPAKHBIA (DUITHEM)

[Tpunmuner noctpoeHus ¢aitnoBeix cuctem. IlomHoe ums ¢aitna (mankw,
1.6 .
karanora). [IyTs k ¢ainy (mamnke, kKataiory)

17 daitnoBeiii MeHeKep. Pabora ¢ (aitmamMu 1 mankamu (KaTtajoramu): CO3JIaHHE,
KOIIMPOBaHUE, TEpEMEICHUe, MePSHMEHOBaHUE W yaajeHue (aiijioB W Marok




1.8

(xatanoros). [Touck ¢haiinoB cpencTBamMu ONeparmoOHHON CUCTEMBI

ApxuBanus nanHbiX. Mcrnonap30BaHne mporpaMM-apXuBaToOpOB

1.9

KoMmnbsrorepHsle BUPYChI U APYyTHe BPEILOHOCHBIE MporpaMmsl. IIporpammer miis

3aIUTEI OT BUPYCOB

1.10

OObenunenne koMmnbloTepoB B ceTb. Cetb MHTepHeT. BebG-cTpanuia, Bed-caiir.
Ctpyktypa azapecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. I[louck
MHPOpPMALIMK MO0 KIIOYEBBIM CJIOBaM M IO H300paxkeHHt0. JlOCTOBEPHOCTH

nHpopmanuu, morydeHHo u3 Mateprera

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHUKAIIHH

CereBoil A THKET, 6a30BbIE HOPMBI HH()OPMALIMOHHON 3TUKU U IpaBa Ipu padore

B cetu MHTepHeTt. CtpaTerun 6e3omacHoro nosejaeHus B Miurepuere

TeopeTrnueckre 0CHOBBI HH()OPMATHKH

2.1

WNudopmanus — 0JHO U3 OCHOBHBIX MOHATHI coBpeMeHHON Hayku. Hpopmanus
KaK CBE/ICHUS, NpeIHa3HAYCHHbIC JJIi BOCTIPHUATHS YeJIOBEKOM, M MHpOpMaLus

KaK JaHHBIC, KOTOPbIC MOTYT OBITH O6pa6OTaHBI aBTOMaTHSI/IpOBaHHOﬁ CUCTEMOM

2.2
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III/ICerTHOCTB JaHHBbIX. Bo3MokHOCTE OnHMcaHus HEMIPECPBIBHBIX 00BEKTOB U
IponecCoB € MOMOIIBKO AUCKPETHBIX IAaHHBIX. I/IH(bOpMaHI/IOHHBIe IMpoHeCChl —

MPOIIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPEOOPA30BAHUEM U TIepeaadeil TaHHbBIX

CumBon. Andasut. MouHocTh andasuta. PasHooOpasue S3bIKOB U an(aBUTOB.
EcrectBennple u (opmanbHble S3bIKA. AN(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JBonunbiit andasut. KonmmuecTBO BCEBO3MOKHBIX CIIOB (KOJIOBBIX KOMOWHAIIHIA)
¢uKCUpOBaHHOM JJMMHBI B JBOMYHOM angasute. I[IpeobpasoBaHue I1r060Tr0O
andasura K ABoMYHOMY. Kon4ecTBO pa3iuuHbIX ClIOB (PMKCUPOBAHHOM JJIMHBI B

andaBuTe onpeAeIEHHON MOIIIHOCTH

24

KO,Z[HpOBaHI/Ie CHMBOJIOB OJJHOI'O aJ'I(baBI/ITa C IOMOIIIBKO KOJOBBIX CJIOB B IPYyIOM

andaBuTe, KOJ0Bask TaOJINIIA, JEKOIUPOBAHHE

2.5

JBonunbii koxa. IlpencTtaBieHne MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B

JIBOMYHOM aJipaBuTE

2.6

WudopmannoHHblii 00bEM NaHHBIX. BUT — MHUHUMAanbHas €IUHHIIA KOJHMYECTBA

uHpOpPMAaNKY — ABOWYHBINA pa3psan. baiit, kunobaiiT, Mmerabaiit, rurabaiit

2.7

CKOpOCTb nepecaaun OaHHBbIX. EI[I/IHI/II_IBI CKOpOCTH 1Mepcaavun JaHHBIX.

HckaxeHue I/IH(bOpMaI_II/II/I Ipu nepeaavuc

2.8

KoaupoBanue texcroB. PaBHOMepHBbIN koa. HepaBHomepnbiit koa. KomupoBka

ASCII. Bocemubutnbeie koaupoBku. Ilonstue o xomupoBkax UNICODE.




JexonupoBaHue  COOOIIEHHH C  HCIOJIb30BAHHEM  PAaBHOMEPHOIO U

HepaBHOMepHoro koja. UHdopmannonHsiil 00bEM TEKCTa

OOmee mpencraBicHHe O MOU(GPOBOM TMPEACTABICHUU ayIUOBU3YAIBHBIX U

2.9 JIpYruxX HenpepblBHbIX JaHHbBIX. KonupoBanue 1Bera. lIBeToBbIE MOIENH.
Mogens RGB. I'my6una xonupoBanus. [Tanutpa
PactpoBoe u BekTOpHOE ImpencTaBieHue wu3oOpaxkenuil. I[lukcens. Ouenka
2.10 uHbOpMallMOHHOTO  00BEMA  rpauueckux JaHHBIX [N PacTPOBOTO
HU300pakKeHUS
KonupoBanue 3Byka. PaspsgHocTh M 4YacToTa auckpeTuzanuu. KoianuecTtBo
2.11 KaHainoB 3amucu. OIEeHKa KOJIMYECTBEHHBIX MapaMeTpoOB, CBA3aHHBIX C
MIpe/ICTaBJICHUEM U XpaHEHUEM 3BYKOBBIX (hailioB
3 WNudopManinoHHbIe TEXHOJIOTUN
31 TekcToBBIC TOKYMEHTHI M UX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHuIa, ab3ail, cTpoka,
' CJIOBO, CUMBO)
19 TekcToBbIi TpolleCCOP — HMHCTPYMEHT CO3JaHUsl, pPEIAKTUPOBAHUS U
. dbopmaTtupoBanus TekcToB. [IpaBuna Habopa TekcTa
PenaktupoBanne Tekcta. CpoiictBa cumBosioB. pudt. Tunsl mpudToB
13 (pyOnensle, ¢ 3aceykamMu, MOHOIIMpHHHBIE). [lomyxupHoe U KypcUBHOE
' Hauepranue. CBoiicTBa a03areB: TpaHUIBI, a03alHBI OTCTYN, HWHTEPBA,
BbIpaBHUBaHKE. CTHIEBOE (JOpMATUPOBAHNE
14 CtpykTypupoBaHue HH(pOpMauu ¢ TOMOINBIO CHHCKOB W  TaOJHII.
' MHoroypoBHeBble ciicku. [Jo0aBneHue Tabnnil B TEKCTOBbIE JOKYMEHTBI
35 BcraBka u3o0pakeHHii B TEKCTOBble NOKyMeHTHl. OOTekaHue H300pa>keHuit
' TEeKCTOM. BKiIIOYeHHE B TEKCTOBBIN JOKYMEHT AHarpaMm u (GopMy
16 [TapameTpsl cTpaHullbl, Hym™mepanus cTpaHuil. JloOaBieHne B JTOKYMEHT
' KOJIOHTUTYJIOB, CCHUTOK
[IpoBepka mnpaBonucanus. PacctaHoBKa mepeHOCOB. ['0710COBOIl BBOJ TEKCTA.
3.7 Onrtuueckoe pacrno3HaBaHue Tekcta. KomnbroTepHblid nepeBoa. Vcnons3oBanue
cepBucOB ceTu MuTepHeT niist 00paboTKu TeKCTa
18 3HAKOMCTBO €  TrpaUuecKUMHU  peAakTopamMu. PacTpoBble  pUCYHKH.
' Hcnons3oBanue rpadudecKux MPUMUTHBOB
Onepaunu penakTUpoBaHUsl TpaUUeCKMX OOBEKTOB, B TOM 4HCIE IM(POBBIX
3.9 dororpadmii: M3MeHEHHEe pa3Mmepa, OOpe3ka, IMOBOPOT, OTpakeHHe, pabora C

oOnacTsaMu (BLII[CHCHI/IG, KOIMMPOBAHUC, 3aJIMBKa I_IBeTOM), KOPPCKIMA 1BCTA,




3.10

SIPKOCTH U KOHTPACTHOCTH
BextopHas rpaguka. Co3naHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CPEJICTBAaMU TEKCTOBOI'O IIpOLIECCOpa WM JIPYrHMX Iporpamm (IpHIIOKEHHUN).

JloGaBiienue BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

[TonroroBka MynbTUMeNUUHBIX mpe3eHTanuil. Crnaiin. [loGaBneHue Ha cuaiifg

TCKCTa U I/I306pa)KGHI/II7L PabGora ¢ HeCKOIbKUMU cllaiijaMu

3.12

IIO6&BJ'IGHI/I6 Ha CJ'IaI‘/'IIl AyJJUOBU3YAJIbHBIX JdHHBIX. AHuMmanus. FI/IHepCCBIJIKI/I

8 KUIIACC

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUSA

1

TeopeTnueckrie OCHOBBI HH(POPMATUKHI

1.1

1.2

Heno3unuonHele U Mo3ULMOHHBIE CUCTEMBI cunciaeHus. Andasut. OcHOBaHUE.
Pa3pépHyTas ¢opma 3anucu uducna. IlepeBon B AECATUUHYIO CHCTEMY YHCEN,

3alIMCAaHHBIX B APYI'UX CUCTCMAX CUHCIICHUA

PumMmckag cucrteMa cumciieHus

1.3

JBonunas cuctema cuucienus. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B IBOMYHYIO CHCTEMY cuucieHus. BoceMepuuHas cuctema cuucienus. [lepeBos
YyCcel U3 BOCBMEPUYHOM CHUCTEMBI B JABOMUYHYIO U JIECSITHUUYHYIO CUCTEMBI U
obpatno. IllecTHaamarepuunass cuctemMa cuucieHus. llepeBox uyumcen wu3
MIECTHAAIIATEPUYHON CHCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO M JICCSITHYHYIO

CHUCTEMBI U 00paTHO

1.4

ApudmeTnueckue onepaluny B IBOUYHON CUCTEME CUMCIICHUS

L.5

Jlormueckue  BBICKa3bIBaHMsA.  Jlormdyeckwe  3HAYEHMS  BBICKA3LIBAHMIA.
DJIEeMEHTApHBIE M COCTaBHBIC BBICKA3bIBAHMS. JlOTMUecKue oOmepanuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOMKEHUE), «WIN» (IAU3BIOHKIUS, JIOTUUECKOE
CIIOXKEHHE), «He» (Jlornyeckoe oTpuiianue). [I[puopuTeT T0ruaeckux onepamuu.
OnpeneneHne HCTUHHOCTU COCTABHOTO  BBICKA3bIBAaHUSA IPU  HM3BECTHBIX

SHAYCHUAX HCTUHHOCTH BXOAAIHNX B HCT'O 3JICMCHTAPHBIX BBICKa3bIBaHUH

1.6

Jlornueckue BBIPaKCHUS. HpaBHna 3aIllMCH JIOTHYCCKHUX BBIpa)KeHHﬁ. HOCTpOCHI/Ie

Ta6J'II/II_[ HCTHHHOCTH JIOTUYCCKHUX BBIpa)KeHI/Iﬁ

1.7

Jlorndueckue 31eMeHTEl. 3HAKOMCTBO C JIOTHYSCKUMH OCHOBaMU KOMIIBIOTEpA

ANTOpPUTMBI U IPOrPAMMHUPOBAHHE

2.1

[lonsitne anroputma. McnomHuTenu anropuTMoB. AJNTOPUTM Kak IUIaH




2.2

YHpaBJICHUA UCIIOJTHUTEICM

CaoiictBa anroputma. CrnocoObl 3alucu aaropuTMa (CIOBECHBIM, B BUJE OJIOK-

CXEMBI, Iporpamma)
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A.Hl"OpI/ITMI/I‘-ICCKI/IC KOHCTPYKIHWH. KOHCTPYKI_II/IH «ciegoBanue». JIMHEWHBIN
AJITOPUTM. OFpaHquHHOCTB JIMHEHHBIX AJITOPUTMOB: HCBO3MOXXHOCTb
npeaAyCMOTPETb 3aBUCUMOCTD ITOCJIICA0OBATCIIBHOCTU BBINIOJIHACMBIX JIEHCTBUI OT

HCXOOHBIX JaHHBIX
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KoncTpykuusi «BeTBieHHe»: ToOJHAas U HenosnHas ¢GopMbl. BeimonHeHue u
HEBBINOJIHEHNUE YCIOBUS (MCTUHHOCTh U JIOKHOCTH BbICKa3biBaHus). [IpocThie u

COCTaBHBIC YCIIOBHUA

2.5

KOHCTPYKIII/ISI «IIOBTOPCHUC): MHUKIBLI C 3aJaHHBIM YHUCJIOM HOBTOpCHI/Iﬁ, C

YCJIOBUCM BBINIOJIHCHUA, C HepeMeHHOﬁ OUKJIa

2.6

Pazpabotrka manms popmanbHOTO MCHOTHHUTENS aIrOpUTMa, HPUBOASIIETO K
TpeOyeMoMy pe3yabTaTy HpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAHUEM LHUKJIOB M BETBICHUM A
ynpapieHus (GOpMaJbHBIMA  HUCTIOTHUTENSIMUA. BBIMONHEHHE aIropuTMOB

BPYYHYIO 1 Ha KOMIIBIOTEPC. CHHTaKCHYECKHE U JOTHYecKHe OmMHOKH. OTKa3EI

2.7

Ss3pik  mporpammmupoBanus  (Python, C++, Java, C#, IllIkonbHbIi
AnroputMmuyeckuit f3pik). Cucrema nporpaMMHUpPOBaHUS: PEAAKTOp TEKCTa

POrpaMM, TPAHCISITOP, OTIATIUK

2.8

HepeMeHHas[: THII, WM, 3HA4YCHHC. HGJ'II)IG, BCHICCTBCHHBIE KW CHMBOJIBHBIC

NIEpEMEHHbBIE

2.9

Omnepatop mnpucBauBaHus. Apu(METHUYECKHE BBIPAXKEHUS U TOPSIOK UX
BbluncieHus. Onepanuy ¢ LeJbIMUA YUCIaMU: LEJI0YHUCIEHHOE JEJIEHNE, OCTaTOK

OT ACJICHUS. HpOBepKa ACIIMMOCTH OJHOI'O LECJIOTO YHCJIia Ha APpyTroc

2.10

BerBnenusi. CocTaBHble YCIOBHS (3alMCh JIOTHUECKUX BBIPRKEHUH Ha
M3y4aeMOoM SI3bIKE MporpaMMupoBanus). Haxoxaenne MUHUMyMa U MaKCUMyMa
U3 JIByX, TPEX U UeTHIPEX umnceln. Penienue KBagpaTHOrO ypaBHEHUs, UMEIOLIETO

BCIICCTBCHHBLIC KOPHU

2.11

,ZII/IaJ'IOFOBaSI OTJIaJgKa IporpaMM: MmomaroBO€ BBIITIOJIHCHUE, IPOCMOTP 3HAYCHUU

BCJINYHUH, OTJI&I[O‘IHBIﬁ BBIBO/I, BLI60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycnoueM. Anroput™m EBkinaa A HaxokJeHUS HAaUOOIBILIErO 00ILEro
JeNUTENS ABYX HaTypajbHBIX 4yKcell. Pa3OneHne 3anucu HaTypaJIbHOTO YHCia B

MO3ULIMOHHON CHUCTEME€ C OCHOBaHUEM, MEHBIIMM WM paBHbIM 10, Ha




2.13

OTJIEIbHbBIE IIUPPBI

Hukn ¢ nepemeHHON. AJITOPUTMBI IPOBEPKHU IETUMOCTH OJIHOTO LIEJIOTO YHCIia

Ha Jpyroe, MPOBEPKU HATYPAJIHLHOTO YKCIIA HA TPOCTOTY

2.14

OO0paboTka CHUMBONBHBIX MaHHBIX. CHMBOJBHBIE (CTPOKOBBIC) IMEpPEMEHHBIE.
[MocumBonpHast 00paboTka cTpok. [loACY€T YacTOTHl TMOSIBICHHUS CHMBOJIA B

cTpoke. Berpoennsle GpyHKIMM 11 00pabOTKU CTPOK

2.15

Onpez[eneHI/Ie BO3MOJXHBIX PE3YyJIbTATOB pa6OTI>I ajroputMa Ipu 3aJaHHOM
MHOXCECTBC BXOIHBIX JAaHHBIX, OINPCACICHUC BO3MOXXHBIX BXOJHBIX AdaHHBIX,

MPUBOSIINX K JAHHOMY pe3yibTaTy

9 KJIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

Hudposas rpaMmoTHOCTD

1.1

I'moGanphHas cerb MutepHer. IP-ampeca y3moB. CereBoe XpaHEHHWE aHHBIX.
MCTOI[I)I HHAVBUAYAJIBHOTO U KOJIJICKTUBHOT'O Pa3MCIICHUA HOBOM I/IH(i)OpMaHI/II/I B
I/IHTCpHeTe. boapmue JaHHBIC (I/IHTepHCT-IIaHHBIe, B 4YaCTHOCTH [JaHHBIC

COITMAITLHBIX CETEH)

1.2

[lonatue 00 wuHpOpMaMOHHONH O€30MacHOCTH. YTPOo3bl HHPOPMALMOHHON
0€3011acCHOCTH MpHU padoTe B II100aIbHONW CETH U METObl IPOTUBOJACHCTBUS UM.
[TpaBuna Ge3omacHoi ayTeHTH(UKAIMU. 3alInTa JIUYHOW WHPOPMAIMK B CETH
Wnreprner. besonacHele  cTpatermm  moBeneHus B cetd  MHTepHer.
[MpenynpexxaeHne BOBICYEHHS B JECTPYKTHUBHBIE M KPUMHHAJIBHBIE (DOpMBI

CETeBOM aKTMBHOCTH (KHOEpOYIJTUHT, (PUIIMHT U ApyTrue GOpMbI)

1.3

Buner nesrensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHKAIIMOHHBIE
CepBHCHI (IMOYTOBAs ClIyk0a, BHI€O-KOH(PEPEHI-CBA3b U JIPYTUE), CIPABOYHbBIE
CIy>XObl (KapThl, paclucaHWs M JPYTue), TOHCKOBBIE CIYXKObI, CIyXOBbI
OOHOBJICHHS TPOrpaMMHOr0 obecriedeHuss M Jpyrue ciyX0bsl. CepBHCHI
rocynapcTBeHHbIX — yciyr. OOnaunble xpaHwiuma jaaHHbiX.  Cpencrtsa
COBMECTHOM  pa3paboTKM JIOKyMeHTOB (omHyaiiH-o¢wucsl). Ilporpammuoe
obecrieueHHe Kak BeO-CEpBHC: OHJIAHHOBBIE TEKCTOBbIE M Trpaduueckue

pPEeIaKTOPBI, Cpebl Pa3pabOTKH MPOrpamMm

TeopeTnueckrie 0OCHOBBI HH(POPMATUKHI

2.1

Mopenp. 3amauun, pemraemMbie ¢ MOMOIIBIO MojaenupoBaHusa. Knaccuduxarnmm




Mozened. Marepuanbhble  (HaTypHble) U HMH(DOpPMAIMOHHBIE  MOJEIH.
HenpepeiBHble m auckperHele Moznenu. VMuranmonHele monenu. Hrposeie
mogenu. OneHKa COOTBETCTBHSI MOJEIU MOJEIUPYEMOMY OOBEKTY U LENAM

MOACIIMPOBAHUA

2.2

TabGnamunsle Mmogenu. Tabnuia Kak MpeaACcTaBICHUE OTHOLICHHUS
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ba3pl pgaHHEBIX. OT60p B Ta6HI/IL[e CTPOK, YHAOBJICTBOPAIOIIUX 3aJaHHOMY

YCJIOBUIO
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I'pad. Bepmmna, pebpo, myTh. OpHEHTHPOBAHHBIE M HEOPHUEHTHPOBAHHBIC
rpadsl. Jlnuaa (Bec) peOpa. BecoBas martpuma rpada. [[nuHa myTtH Mexmy
BepiirHamu rpada. [louck ontumansHoro mytu B rpade. HauanbHas BepiimHa
(MICTOYHMK) W KOHEYHas BepIIMHA (CTOK) B OPUEHTUPOBAHHOM Trpade.

Brruucnenue konudecTBa MyTel B HAPABICHHOM allUKJIMYECKOM rpade

2.5

HepeBo. Kopens, Bepmna (y3en), juct, pedpo (ayra) nepesa. Bricota aepesa.
Iognepeso. Ilpumepsl wucmonb3oBaHus JaepeBbeB. llepebop BapuaHTOB C

TIOMOIIIBIO IepeBa

2.6

IlonssTe MaTeMaTHYECKOM MOJEIH. 33.)1&‘11/1, pemracMbIC C  IMOMOIIBIO
MAaTEMAaTHYCCKOI'O (KOMHLIOTepHOFO) MOICINPOBAHUS. OTtnnune
MaTeMaTH4YeCKOM MoaciIn  OT HaTypHOﬁ Moa€iIm H OT CIOBECHOI'O

(JIMTepaTypHOr0) ONMUCaHUs 00bEKTa

2.7

OTanel KOMIIBIOTCPHOTO MOACIUMPOBAHHUA: IIOCTAHOBKA 3aga4dd, IIOCTPOCHUC
MaTeMaTHIECKOM MOJICIIH, [mporpaMmMHas pcanusanus, TCCTUPOBAHUC,
IMPOBCACHUEC KOMIIBIOTCPHOI'O OKCIICPUMCHTA, AaHAJINU3 C€ro pe3ybTaToB,

YTOYHCHUEC MOACIIN

ANTOpUTMBI U TPOrPaMMHUPOBAHUE

3.1

PazOuenne 3amaum Ha monzangaud. COCTaBlIeHHE aJTOPUTMOB U MPOTPAMM C
UCIIOJIb30BAHUEM BETBIICHHM, LUKIOB U BCIIOMOIATENBHBIX AJITOPUTMOB IS

yHpaBJICHUA UCTIOJHUTEICM WM APYT'UMHA UCTIOJTHUTCIIAMU

3.2

Tabnuunbie BenuuuHbl (MaccuBbl). OmgHOMEpHBIEe MaccuBbl. COCTaBIICHHE H
OTJIaJlka TPOrpamMM, pPEATU3YIONIUX THIIOBBIE  QJITOPUTMBI  00pabOTKH
OJHOMEPHBIX YHMCJIOBBIX MAaCCHBOB, Ha OJHOM H3 SA3BIKOB IMPOTrPaMMHUPOBAHHUS
(Python, C++, Ilackamp, Java, C#, llIkonbHbIii AnropuTMHYECKui SI3BIK):
3aIl0JTHEHUE YHCJIIOBOTO MAaCCHBA CIy4YallHBIMM YHUCJIAMH, B COOTBETCTBHHM C
(dbopMyIioi wim myTéM BBOJA YHCEN, HAXOXKIECHUE CYMMBI DJICMEHTOB MacCHUBa,
JIMHEWHBIN TTOMCK 3aJJaHHOTO 3HAUECHHS B MACCHBE, TTOJICUET DJIEMESHTOB MacCHBa,

YAOBJICTBOPAIOMIUX 3aJIaHHOMY YCJIOBHIO, HaXO0XJICHUC MHUHHUMAJIBHOI'O




3.3

(MakcuManbHOro) 35ieMeHTa MaccruBa. CopTHpOBKa MaccHBa

OOpaboTka MOTOKAa MJAHHBIX: BBIUMCIEHHE KOJIMYECTBA, CYMMBbI, CpPEIHETO
apu(METHUECKOr0, MHUHUMAJIBHOTO M MAaKCHUMAaJbHOTO 3HAYCHHS 3SJIEMEHTOB

IMOCJICAOBATCIIbHOCTHU, YAOBJICTBOPAOIIUX 3aJaHHOMY YCJIOBUIO
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VYnpasnenune. Curnan. O6paTtHas cBsi3b. [lomyueHHe CHUrHaJIOB OT IM(PPOBBIX
JaTYUKOB (KacaHus, pAcCTOSHHs, CBeTa, 3Byka U jApyroro). Ilpumepsr
UCIIONB30BAaHMUS  MPUHIMIIA OOpaTHOW CBA3M B CHCTEMax YIPaBJICHUS
TEXHHYECKMMHU yCTpOICTBAaMHM, B TOM 4HCiIe B pobOoToTexHuke. [Ipumeps
POOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpaBICHHS BI)KCHHEM B TPAHCIIOPTHOM
cHCTeMe, CBapodHas JMHUS aBTO3aBOJA, aBTOMATH3MPOBAHHOE YIIPaBICHUE
OTOIUIGHHMEM JIOMa, AaBTOHOMHAs CHCTEMa YIPABICHUS TPAHCIOPTHBIM

CPEJICTBOM U JPYTHE CUCTEMBI)

WNudopmannoHHbIe TEXHOIOTHH

4.1

[lonatue 00 3MEKTPOHHBIX TabiuIax. TUMBI JaHHBIX B SYEHKAX DJIEKTPOHHOM
tabymuel. PenaktupoBanue u GpopmarupoBanue tadiuil. BeTpoeHHbIe QyHKITUN
JUIs TIOMCKAa MaKCHMyMa, MMUHUMYMA, CYMMbI U CpEIHEro apu(pMeTudeckoro.
CoptupoBKa JaHHBIX B BBIJEICHHOM aAuana3oHe. Iloctpoenue nuarpamm
(ructorpamma, Kpyrosas AMarpamma, TOodeyHas JuarpamMma). BwiGop Ttuna

JUuarpaMmbl

4.2

[IpeobpazoBanue opmyn npu kornupoBaHuu. OTHOCUTENBHAS, a0CONIOTHAS U

CMEIIIaHHAas aJpecanus

4.3

VY ca0BHbBIE BBIUMCICHUS B 3JEKTPOHHBIX Tabnuuax. CyMMUpOBaHUE U MOACUET
3HAUEHWH, OTBEUAIONINX 3aJaHHOMY ycioBuio. OOpaboTka Oonbmux HaOOPOB

JMaHHBIX. UHCIIEHHOE MOJIETTUPOBAHUE B DJIEKTPOHHBIX TaOIUIIaX

4.4

Ponp MH(pOPMAIIMOHHBIX TEXHOJOTMHA B Pa3BUTHM 3KOHOMUKH MHpA, CTpPAHHI,
peruona. OTkpeIThIe OOpa3oBaTelibHBIE pecypchl. [Ipodeccuu, cBszanHbIe C
UHPOPMATUKOM ¥ MH(MOPMAIMOHHBIMH  TEXHOJIOTHUSIMH:  BeO-au3aiiHep,
OPOrPaMMHUCT,  Pa3pabOTUUK  MOOMIIBHBIX  NPHIOKEHHH, TECTHUPOBILUK,
apXUTEKTOp IMPOrpaMMHOI0 OOecHeueHHs, CIELHATUCT [0 aHAJIU3y JaHHbIX,

CUCTEMHBIN aJIMUHHUCTPATOP




INPOBEPAEMBIE HA OI'D 11O UH®OPMATUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

1

3HaTh (TOHUMATBH)

1.1

Brnamenne OCHOBHBIMH  TOHATHSAMHU: HH(OpManus, Tmepenaya,
XpaHeHue u 00paboTka MHGOPMAIINH, AITOPUTM, MOJIEh, ITU(POBOI
OpPOJYKT M WX HCIOJB30BAHME JUIsI pEHIeHUsT Y4YeOHBIX U

MPAKTUYCCKUX 3aaa4

1.2

BJ'IaI[eHI/IC MOHATHUAMHU:  BBICKA3bIBAHUC, JIOrMYCCKas  Olcpanus,

JIOTUYCCKOC BBIPAKCHUC

YMmeTn

2.1

VYmenune OnepupoBaTh CAWMHUIAMU H3MCPCHUA I/IH(l)OpMaHI/IOHHOFO

00bEMa M CKOPOCTH TIepeIau JaHHBIX

2.2

YMeHue 3amuchiBaTh M CpaBHHMBaThH 1enbie unucia or 0 mo 1024 B
Pa3IMYHBIX TIO3UIIMOHHBIX CUCTEMaX CUMCIICHUSI C OCHOBAHUAMH 2, 8,

16, BBITONHATE apUPMETUIECKHIE OTIepaIy HaJl HUIMU
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YMeHue KOOAUpOBAThL U JCKOAUPOBATH COOGIJ.[GHI/DI 10 3aJaHHBIM
IpaBUJIaM; IIOHUMAaHUueC OCHOBHBIX MMPUHIUIIOB KOOAUPOBAaHUA

MH(POPMALIMU PA3IUYHON NPUPOABI: TEKCTOBOH, rpa)uuecKom, ayauo
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VYMeHHe 3alMChIBaTh JIOTHUYECKHUE BBIPpAXKXCHUA C HCIIOJIB30BAHHUEM
JAU3BIOHKIMY, KOHBIOHKIWU W OTpULAHUA, OINPCACIIATb MCTUHHOCTDL
JJOTHYECKHX BBIan(eHHﬁ, €CJIM HU3BCCTHBI 3HAUYCHHUSA HNCTHUHHOCTH
BXOAAIIUX B HETO INEPEMCHHBIX, CTPOUTH Ta6J'II/IHBI HCTUHHOCTH IJId
JJOTHYCCKHX BBIpa)KCHHfI; 3alMCBIBATh JIOTHYCCKUC BBIPAKCHUSA Ha

M3Y4ae€MOM SI3bIKE MPOIPaMMHUPOBAHMS

2.5

YMeHue cocTaBisTh, BBINOJHITH BPYYHYIO M Ha KOMIIBIOTEPE
HECJIOKHBIE ~ QJITOPUTMBI  JJII  YNPAaBICHUS  HUCIOJHUTEISIMHU
(Uepenamika, YepTéXHHK M JApYyrue); CoO3/1aBaTh U OTJIAXKUBAThH
IporpamMMbl Ha OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++,

[lackanb, Java, C#, IlkonbHblli AdropuTMudeckuii  S3bIK),




peaTn3yIoNre HECIOKHBIC AITOPUTMBI 00PaOOTKH YUCITOBBIX TAHHBIX
C HCIIOJIB30BAaHHUEM ITHMKJIIOB H BGTBJ’ICHHﬁ; YMCHUC pa36I/IBaTI> 3aJa4u
Ha 1moJ3agavuu, UCI0Jb30BaTh KOHCTAHTEI, ICPEMCHHBIC U BBIPAKCHUA
Pa3InIHbIX TUIIOB (‘-II/ICJIOBBIX, JJOI'MYCCKHUX, CI/IMBOJIBHBIX);
aHaJIM3upPOBaATh HpCIIJIO)KeHHI)II\/JI AJIropuT™M, OIPECACIATh, KaKHC
pPE3yJabTaTbl BO3MOXKHBI IIPU 3aJdaHHOM MHOKCECTBC HCXOAHBIX

3HaUYEHUN

2.6

YMeHue 3anucarb Ha HM3y4aeMOM  SI3bIKE POrPaMMHUPOBAHUS
AITOPUTMBI MIPOBEPKU JACTUMOCTH OJHOTO IEJOr0 YHcia Ha JAPYroe,
MPOBEPKU HATYpabHOTO YHCJIA HAa MPOCTOTY, BBIAEHCHHS LUbp U3
HATYpaJbHOTO YHWCJIA, TMOUCK MAaKCHUMyMOB, MHHHMYMOB, CYyMMBbI

YHCJIOBOM IOCJICA0BATCIIbHOCTH

2.7

Brnanenue ymeHueM OpHEHTHUPOBATHCS B HMEPAPXUUYECKON CTPYKType
daiinoBoii cuctemsl, padboTaTh ¢ (PailyIOBON CHCTEMOU MEPCOHATBHOTO
KOMITBIOTEpPA C HCMOJB30BaHHEM Tpaduueckoro wuHTepdeiica, a
UMCHHO: CO3/1aBaTh, KOIHMPOBATh, IEpPEMEINaTh, MEPECUMCHOBBIBATH,

yIaJSATh U apXUBUPOBATH (PaliiIbl M KaTalIoTH

2.8

Bnagenue YMCHUAMHU U HAaBBIKAMH UCIIOJIB30BAHUS HHQ)OpMaHHOHHBIX
H KOMMYHHKAIIUOHHBIX TEXHOJOTHN  JJIs IIOHCKa, XpaHCHHA,

00paboTKU U Miepesiauy U aHallu3a Pa3IMYHbIX BUAO0B HH(GOpMaILIUN

2.9

YMeHne BRIOUpATh CIIOcO0 MPEACTaBICHUS TaHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3amayeil (Tabiauibl, CXeMbl, TpauKu, JTUArpaMMBbl) C
HUCITIOJIB30BAHUEM COOTBCTCTBYIOIIINX IIporpaMMHBIX CpEacCTB

00pabOTKH JAHHBIX

2.10

Ymenne ¢Gopmanu3oBaTh M CTPYKTYpPHpPOBaTh  HH(pOpMaIuio,
UCTIONB3YSl OJICKTPOHHBIC TAaONWIBI JUIi OOpaOOTKH, aHalW3a W
BU3yaJIM3allMM YHCIOBBIX JAaHHBIX, B TOM YHCIIE C BBIIEICHUEM
quanasoHa TaOMUIBI U YHNOPSAOYMBAHUEM (COPTHPOBKOM) €ro
3JIEMEHTOB; YMEHUE MPUMEHSTh B JIEKTPOHHBIX TaOnuuax (Gpopmyiisl
JUld  pacy€ToB C  UCIOJb30BAHHMEM  BCTPOCHHBIX  (YHKLHH,
a0COIIOTHOM, OTHOCUTEIBHOM, CMELIAHHOW aJipecaliiy; UCII0JIb30BaTh
9JIEKTPOHHBbIE TAOJIMIIBI JIS1 YUCIEHHOTO MOJEIMPOBAHUS B NMPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00acTei




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO UHO®OPMATHUKE

Kona

IIpoBepsiemMblii 3JIEMEHT COJEePKAHUSA

[udposasi rpaMOTHOCTH

HHHPartH##1.1

@aiinel 1 manku (karamoru). [IpuHIMNBI TIOCTpOoeHUs (alIOBBIX
cucteM. [TorHoe nms daitna (manku). [IyTs k daitny (manke). Pabota ¢
daitmaMu W KarajoraMM CpeICTBAMH OIEPAMOHHOW CHCTEMBI:
co3lIaHKe, KOITMPOBaHKE, NIEpEeMEIICHUE, TIEPEHMEHOBAHNE U YAAJICHHUE
¢aitnoB u mnamok (karanoro). Tumsl ¢aiinos. CpoiicTBa Qailyios.
@aiinoserii MeHemxep. [lowck (aiinoB cpeacTBamMu oneparmoHHON

CHUCTCMBI

1.2

OOwenunenue komnbloTepoB B ceTb. Cerb MHTepHeT. Beb-cTpanuna,
BeO-caiit. CtpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilomckosbie
cucreMbl. [louck wuHGpopMamuMM 1O KIOYEBBIM CJIOBaM M IO
n3o0paxkeHuto. JloCTOBEpHOCTh HMH(POpPMALMM, MOJYYEHHOH U3

Nurtepnera. [P-agpeca y3moB. CeTeBoe XpaHEHHE TaHHBIX

2.1

TeopeTnueckre 0OCHOBBI HHPOPMATHKU

JIUCKpPETHOCTh JaHHBIX. BO3MOXHOCTH OINUCAaHUS HENPEPbIBHBIX
00BEKTOB M MPOIECCOB C MOMOIIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocts andasuta. J[BomuHBINH andaBwur.
KonnuecTBO  BCEBO3MOXHBIX ~ CIOB  (KOAOBBIX  KOMOWHAIIMIA)
¢dbukcupoBaHHONH anUHBI B JBomuHOM andasute. IIpeobpazoBanue
moboro andaBuTa K JABOMYHOMY. KOJIMYECTBO pa3IUYHBIX CJIOB
(bUKCUPOBAHHOM JTMHBI B al(aBUTE OMpeIeIEHHON MOIIHOCTH.
KoaupoBanue cumMBOIIOB OIHOTO ajiaBUTa C MOMOIIBIO KOJOBBIX CIIOB
B Jipyrom andasute, KoJoBas Tabnuia, nekoauponanue. Konuposanue
TekcToB. PaBHOMepHbIi koa. HepaBuomepusiii koa. Koguposka ASCII.
Bocemubutabie koaupoBku. Ilonsitue o komupoBkax UNICODE.
JlekonupoBaHHe COOOIIEHUN C KCIOJIB30BAHUEM PaBHOMEPHOTO H

HepaBHOMepHoOro koja. MHpopmanroHHslil 00bEM TEKCTa

2.2

Nudopmannonneiii 00bEM AaHHBIX. BUT — MHUHMMaJbHAs €IMHMIIA
KOJMYeCTBAa MH(OPMAIIMKA — BOUYHBIN pa3psa. EnquHuiel usmepenus

nH(pOpMaMOHHOTO 00bEMa HaHHBIX. but, 6aifT, kumoOalT, Meradair,




rurabaiit. CKopocTh mepeiadn JaHHbIX. EMWHUIIBI CKOPOCTH TIepenaun

JaHHBIX
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KomupoBanue 1mBera. LlBetoBbie momenmu. Mogenr RGB. I'myOuna
kopupoBanus. [lanutpa.

PactpoBoe u BekTOpHOE TpeACTaBICHUE W300pakeHUil. [lukcens.
Onenka wuH(pOpMAIMOHHOTO 00BEMa TpadUUecKUx JaHHBIX IS

pacTpoBOro U300paKeHUs
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KO,Z[I/IpOBaHI/IC 3BYKa. P azpAAHOCTb M 4YaCTOTa 3allMCH. KomnuectBo
KaHaJIOB 3aIliCH.
O1eHKa KOJIMYECTBEHHBIX mapaMeTpoOB, CBA3AHHLIX C IIPCACTABJICHHUCM

U XpaHEHHEM 3BYKOBBIX (pailyioB

2.5

H6H03I/IHI/IOHHBI€ 1 IIO3HMIUMOHHBIEC CHCTEMblI CYUUCICHUS. AJ'I(I)aBI/IT.
OcHoBanme. Paspépuyras ¢opma 3ammcu uucia. [lepeBom B
ACCATUYHYIO CHCTCMY 4YHCCJI, 3allMCaHHBIX B JOPYIruX CHUCTCMax
CUMCIICHUSL.

PumMmckas cucteMa cUucIIeHUs

2.6

JlBonuHas cucrema cuuciaeHus. IlepeBoa menslx dncen B mpeenax or
0 o 1024 B gBOoMuUHYyIO cucTeMy cuucieHus. BocbmepuuHas cucrema
cuucnenus. [lepeBoj ynces u3 BOCbMEPUYHON CUCTEMBI B JBOUYHYIO U
JecATUYHYI0 cucTeMbl M oOpatHo. IllecTHanguarepuynas cucrema
cuncinenus. IlepeBon uymcen U3 HIeCTHAAUATEPUYHOM CHUCTEMBI B
IBOUYHYIO, BOCBMEPUYHYIO U JAECATUYHYIO CHCTEMBl U OOpAaTHO.

ApudmeTrueckue onepaluuy B IBOUYHON CUCTEME CUMCIICHUS

2.7

Jlornueckue BBICKa3bIBaHHUA. JIOrMYECKHE 3HAYCHUS BBICKA3BIBAHMUIA.
DNeMEHTapHbIE U COCTABHBIE BHICKA3bIBaHUS. Jlornmueckue omnepamuu:
«1» (KOHBIOHKIIMS, JIOTUYECKOE YMHOMKEHHUE), «WIN» (IAU3BIOHKIMS,
JIOTUYECKOE CIIOXKEHHE), «He» (jormueckoe orpuianue). [Ipuoputer
joruyeckux omnepauuid. OmnpeneneHue HUCTUHHOCTH  COCTaBHOI'O
BBICKAQ3BIBaHMS, €CJIM H3BECTHHI 3HAUCHHS HMCTUHHOCTH BXOMISIINX B
HETO DJIEMEHTApHBIX BBICKAa3bIBaHWU. Jlormyeckue BBIpaKCHUS.
[IpaBuna 3ammcu JOrMYecKHX BhIpakeHud. I[locTpoeHue TabUIL

UCTUHHOCTH JIOTNYCCKUX BBIpa}KCHI/Iﬁ

2.8

Jlornueckue »dieMeHTHI. 3HAKOMCTBO C JIOTHYECKUMHA OCHOBAMH

KOMIIbIOTEpa

2.9

HenpepsiBHBIE M JTHUCKpEeTHbIE MOAEIH. VIMHUTalMOHHBIE MOJEIIN.




Urposeie mogenu. OleHKa aJeKBaTHOCTH MOJENIU MOJACIUPYEMOMY

O0BEKTY ¥ LIEJISIM MOJICITUPOBAHUS

2.10

Tabnuunapie Momenu. Tabnuma kKak MpeacTaBICHUE OTHOLICHUS. basbl
naHHbIXx. OTOOp B TaOiHIE CTPOK, YAOBJICTBOPSIONIMX 3aJaHHOMY

YCIIOBHIO

2.11

I'pad.  Bepmmna,  pebGpo,  myTb. OpHeHTUpPOBaHHBIE |
HeopueHTHpoBaHHbIe rpadbl. nmmHa (Bec) pebpa. BecoBas marpuia
rpada. [JnuHa mytd Mexay BeprnHamu rpada. [Toruck onTuManbHOTo
nyTH B rpade. HavanpHas BepimHa (MCTOYHUK) M KOHEYHAs BEpIIMHA
(cTOK) B OpMEHTHPOBAHHOM Tpade. BrluncieHne KoluvecTBa ImyTei B

HAIPaBJIEHHOM allUKJINYECKOM rpade

2.12

Hepeso. Kopenn, Bepmmna (y3ein), 1UCT, pedpo (xyra) nepesa. Bricota
nepesa. Ilognepeso. Ilpumepsl ucmonb3oBaHUsS JepeBbeB. [lepedop

BAapHWaHTOB € IOMOLIBIO ACPCBA

ANTOpUTMBI U TPOrPAMMHUPOBAHKE

3.1

CpoiictBa anroputma. CrocoObl 3amucH alropuTMa (CIOBECHBIH, B
BUJIE OJIOK-CXEMBI, TPOrpaMma).

CocraBiieHHE aITOPUTMOB U TIPOTPAMM C UCTIOIH30BAHUEM BETBIICHHIA,
IUKIOB ¥  BCIIOMOTATEIbHBIX  QJITOPUTMOB  JIJIS  YIPABICHHS
ucrionautenieM  (Pobor, UYepenamka, UYepTé&kHUK u  ApyrHE).

BrinonHenue anropuTMoB BpYUHYIO H Ha KOMITBIOTEPE

3.2

SA3pik  nmporpammupoBanust (Python, C++, Ilackans, Java, CH#,
[konpHBINA ANTOpUTMUYECKHUN 3BIK).

Cucrema  IpOrpaMMUPOBAaHHSA:  pPEAAKTOp  TEKCTa  IPOrpaMM,
TPAHCIATOP, OTJIAJUHK.

[lepemennast: Tumn, uMs, 3HadeHue. Llenble, BeIIECTBEHHBIE W
CHUMBOJIbHBIE TIEPEMEHHBIE.

Onepatop npucBauBaHus. ApudmMeTHueckue BbIPRXKEHUS U MOPSIO0K
X BblYMCICHUA. Onepanuu C LEJbIMH YHUCIAMHU: LEJIOYUCIEHHOE
JiefieHue, OCTaTOK OT jeieHus. BerBnenus. CocTaBHbIE YCIOBHS
(3amMch  JIOTMYECKUX  BBIPAKEHMH  Ha  HM3y4aeMOM  fA3BIKE
nporpammupoBanus). Haxoxnenne MUHUMyMa

U MaKCUMyMa M3 JIBYX, TPEX M YEThIPEX yucel. Pemenne kBaapaTHOrO
YpaBHEHMsI, HMMEIOLIEro BellecTBeHHble KopHHU. Lluki ¢ ycimoBuem.

Anroput™m EBKkimaa st HaXOKICHUST HAMOOIBIIETO O0IIEro ASIUTENs




IBYX HaTypalbHbIX uncen. PazObueHue 3amucu HATypajJbHOTO 4Yucia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHMEM, MEHBIIINM WM paBHBIM 10, Ha
otnenbHble HM@pbl. ukn ¢ nepemMeHHON. ANTOPUTMBI HPOBEPKHU
JEIMMOCTH OJHOI0 LIEJIOr0 YMUCIIa Ha APYroe, IPOBEPKU HATYyPaIbHOTO

quclia Ha IPOCTOTY
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OOpaboTka CHUMBOJNBHBIX JaHHBIX. CHMBOJBHBIE (CTPOKOBBIE)
nepemennble. [locumBonbHas o0paboTka cTpok. [loacuér YacToTs

MOSIBJICHHUS CUMBOJIa B CTpoke. Berpoennbie pynkuuu ans o0paboTku

CTpPOK

3.4

OmnpeneneHrie BO3MOXHBIX pPE3yJbTaTOB pabOThl alropuTMa Mpu
JaHHOM MHOXXE€CTBE BXOJHBIX JAaHHBIX, OIpEIEIEHUE BO3MOXKHBIX

BXOOHBIX JAHHBIX, MIPUBOJAAIINX K JAHHOMY PEC3YyJIbTATy

3.5

Tabnuunaple  BenwuuHbl  (MaccuBbl).  OTHOMEpPHBIE  MACCHBBL
CocraBneHue W OTJaJKa NPOrpamMM, pEATU3YIONIUX  TUIIOBHIE
QITOPUTMBI 0OOPAOOTKU OJHOMEPHBIX YHCIOBBIX MACCHUBOB, HA OJHOM
u3 sA3bIKOB TporpammupoBanusi (Python, C++, Ilackans, Java, C#,
[lIxonbHBIE  ANTOPUTMUYECKHM  SI3BIK): 3alOJIHEHUE YHCIOBOIO
MaccuBa CIyYallHBIMH YHCJIaMH, B COOTBETCTBUU C (GOpMYIION WU
NyTéM BBOJA YHCEN, HAXOXIEHUE CYMMBI 3JEMEHTOB MAacCHUBa,
JIMHEHHBIN TTOMCK 3aJJaHHOT'0 3HAYEHHS B MAaCCHUBE, IOJCUET DJIEMEHTOB
MAacCHBa, YJOBJIETBOPSIONIMX 3aJaHHOMY VCJIOBHIO, HaXOXKIEHUE
MHUHUMAJIBHOTO (MaKCHUMaJbHOTO) djeMeHTa MaccuBa. COpTHpOBKa
MaccuBa. OOpaOoTKa TIOTOKAa JAaHHBIX: BBIYMCICHUE KOJUYECTBA,
CYMMBI, CpeIHero apu(pMeTHUIECKOro, MHHHMAaJIBHOTO i
MaKCUMaJILHOI'O 3HAYCHUS 2JIEMEHTOB IOCJIEJOBATEILHOCTH,

YAOBJIETBOPSIOLIUX 3a/JaHHOMY YCIIOBHIO

3.6

VYupasnenne. Curnan. OOpaTtHast cBs3b. [lomydeHue CHTHAJIOB OT
U(POBBIX JATYMKOB (HApUMeEp, KacaHUsl, paCCTOSTHUS, CBETA, 3BYKa).
[Ipumepsl KCMONB30BaHUS MPHUHIMIA OOpPaTHOM CBSI3M B CHCTEMax
yOpaBICHUS TEXHUYECKUMHU YCTPOMCTBAMHU C MOMOIIBIO JATUYHUKOB, B

TOM 4HUCJIC B pO6OTOTeXHI/IKe

NudopmaninoHHble TEXHOJIOTUN

4.1

TexcTroBble JTOKYMEHTBI W HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIIA,
a03ai11, CTpoKa, CJI0BO, CHMBOJI).

TekcToBbI MPOLIECCOP — MHCTPYMEHT CO3/IaHUS, PEIaKTUPOBAHHS U




dbopmaTtupoBanus TekcToB. [IpaBuia Habopa Tekcra. PemaktupoBanue
tekcra. CoiictBa cumBoIiOB. Llpudt. Tunsl mpudtoB (pydicHbIE, C
3aceykaMy, MOHOIIMpPUHHEIE). [lony)XupHOE U KypCUBHOE HauepTaHHUE.
CpoiicTBa a03ameB: TpaHUIBl, aO3alHBIA  OTCTYN, HWHTEpBAl,
BbIpaBHHBaHue. [lapameTpsl crpanunpl. CtuineBoe (GopMaTHpOBaHUE.
CrpykTypupoBanue HMHGOPMAIMM C TOMOIIBIO CIHCKOB M TaOJHII.
MHuoroypoBHeBble cnuckH. JloOaBieHune TabnuIl B TEKCTOBBIE
IOKyMeHTbl. BcraBka u300pa’keHHI B TEKCTOBBIE JJOKYMEHTHI.
OOtekanne uU300paKeHWI TEKCTOM. BKIlOYeHHe B  TEKCTOBBIM
JOKYMEHT auarpamm, ¢Gopmyll, HyMepaliu CTPaHUIl, KOJIOHTHTYJIOB,

CCBIJIOK M JPYIuX 3JICMCHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpadudecKkux NpUMUTHBOB.

Onepauuu penakTUpoBaHUsA TpadUueckux OOBEKTOB, B TOM YHCIE
uudpoBbIXx Qororpaduit: HW3MEHEHHE pa3Mepa, 00pe3ka, IMOBOPOT,
oTpakeHne, paboTa ¢ obnacTsamu (BbIIEICHHUE, KOTUPOBAHUE, 3aTHBKA
[[BETOM), KOPPEKIMs IBETa, SIPKOCTH W KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHnue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMH
TEKCTOBOTO IIpoleccopa WM JPYruX NporpaMMm (MPHIOKEHHHN).

Jlo6aBrieHNEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToarotoBka MynbTUMEIUIHBIX mpe3eHTanuii. Cnaiin. JlobaBnenue Ha
cnaiin Tekcra W m3o00pakeHuid. Pabora ¢ HECKOJBKMMH ClaigaMu.
JloOaByieHre Ha Clail ayJMOBHU3YaJbHBIX JaHHBIX. AHHMAIHUA.

[Munepcebinku

4.4

Tunsl 1aHHBIX B sY€WKaX 3JEKTPOHHOW Tabnuubl. PepaktupoBanue u
¢opmatupoBanne Tabiul. BceTpoeHHble (QYHKIMM IS [TOMCKA
MakCUMyMa, MHHHUMYMa, CyMMbl U CpEIHEro apu(pMeTH4YECKOro.
CopTupoBKa [laHHBIX B BBIJICJICHHOM AuanaszoHe. lloctpoenue
auarpamMm  (Tuctorpamma, — Kpyroas — AuarpamMma, — TOYeuHas
nuarpamma). Beibop tuna nuarpammsl. [Ipeo6pazoBanue ¢hopmyn mnpu

KOIIMPOBAHUH. OTHOCI/ITeJIBHaSI, a0COJIIOTHAS U CMEIlIaHHAas aapecanunsa

4.5

Y c0BHBIE BBIUUCICHHS B AJIEKTPOHHBIX TaOnumax. CyMMuUpoBaHuEe U
noAcy€T 3HAYCHWH, OTBEYAIOUIMX 3aJaHHOMY YycioBuwo. OOpaboTka
OonpIIMX  HAOOpOB  JaHHBIX. UHMCIEHHOE  MOJCIUpPOBAHUE B

AJIEKTPOHHBIX TaOIUIIaX
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