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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nHpopMaTUKe HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHAa HAa OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHHUS OCHOBHOU
oOpazoBaTenbHOI porpaMMbl OCHOBHOT'O o011ero oOpa3oBaHus,
npencrasiieHHbIX B @I'OC 00O, a takxke ¢peaepanbHOil paboueil mporpaMMbl
BOCIIUTAHUSI.

[Iporpamma mo uH(poOpmaTHKe HAET MpPEACTAaBICHUE O LEJAX, oOmen
cTparerud OOYy4YeHHs, BOCHUTAHUS M Pa3BUTUS OOYYAIOLIUMXCA CPEACTBAMU
nHbOpMaTHKU Ha 0a30BOM YpOBHE, YCTAHABIMBAET 00S3aTEIbHOE MPEIMETHOE
CoJIepyKaHue, MPEAYyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE MO pa3eaM U TeMaMm.

[Iporpamma 1o wuHMOpMaTHKE ONpenessieT  KOJWYECTBEHHbIE U
Ka4eCTBEHHbIC XapaKTEPUCTUKH Y4eOHOro marepuana sl KakIoro rojaa
U3YyYEHUs, B TOM YHCJIE JS COAEPKATEIbHOIO HAIOJHEHWs PAa3HOro BHUAA
KOHTPOJISL  (IIPOMEXYTOUYHOM aTTecTaluyd OOYYaroIIMXCsl, BCEPOCCHUICKUX
MPOBEPOYHBIX PabOT, TOCYAAPCTBEHHON UTOrOBOM aTTECTALIUN).

IIporpamma 1o uH(pOpMaTUKE SBISETCS OCHOBOM MJIi COCTaBJIEHMS
aBTOPCKUX YYEOHBIX MpOrpaMM, TEMATUYECKOro IIJIAaHUPOBaHMUsS Kypca
YYUTEIEM.

[lenamMu wm3ydeHuss HMHQPOPMATUKUM HAa YPOBHE OCHOBHOI'O OOIIEro
00pa30BaHuUs ABISAIOTCA:

(dbopMupoBaHue OCHOB MHUPOBO33PEHUA, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HayKM HH(DOPMATUKH, JOCTUKECHUSIM
HayYHO-TEXHUYECKOr0 Mporpecca U OOIIECTBEHHOW MpPaKTUKH, 3a CUéT
pa3BUTHS MIPEACTABICHUI 00 MH(OPMAIIMK KaK O BaKHEUIIEM CTPAaTErH4ecKOM
pecypce pas3BUTHsS JMYHOCTH, TOCYJapcTBa, OOIIECTBAa, MOHUMAHUSA POJIU
MH(POPMAIMOHHBIX IPOLIECCOB, MH(}OPMaLMOHHBIX pecypcoB "
UH(OPMALIMOHHBIX TEXHOJIOTMM B YCIOBHSX LHU(PPOBOM TpaHCPOpMALUU
MHOTHUX c(hep )KU3HU COBPEMEHHOr0 OOIECTBa;

obecrieueHue yCIOBHM, CIIOCOOCTBYIOIIMX PAa3BUTHUIO aJITOPUTMUYECKOTO
MBIILJIEHUSI KaK HEOOXOJIMMOI0 yCIIOBUS NMPOQPECCUOHATLHON AESTENbHOCTU B
COBpEMEHHOM HH(OPMaLMOHHOM OOIIECTBE, MPEANOIaratoiero cnocoOHOCTh
oOyuaromierocsi pa3OuBaTh CJIOXKHBIE 3a7aud Ha Oosiee MPOCThIe MOjA3a/auH,
CpaBHUBATh HOBBIE 33J]aUM C 3a/ladaMH, pPELIEHHBIMU paHee, ONpPEeNATh 1aru
JUISL TOCTHDKEHUS Pe3ysIbTaTa U TakK Jajee;

dbopMupoBaHUE W Pa3BUTHE KOMIIETCHIIMM OOyJaromuxcsi B 00JacTu
UCMOJIb30BaHUsI MH(POPMALMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH, B TOM
yycle 3HAHWW, YMEHHMHM W  HaBBIKOB paboTel Cc  uH(pOpMaIuei,
MpPOrpaMMHUPOBaHUs, KOMMYHUKAIIUM B COBPEMEHHBIX IM(POBBIX Cpelax B
yCIOBHSX  obOecriedeHUs:  MHGPOPMAIMOHHOM  0€30IaCHOCTH  JIMYHOCTH
oOyyarolierocs;

BOCIIMTAHUE OTBETCTBEHHOTO W  M30UpaTENbHOrO  OTHOLIEHUS K
UH(pOpMAINK C YYETOM MPABOBBIX U ITUUECKUX ACHEKTOB €€ PaclpoCTpaHEHHUs,
CTPEMJICHUSI K MPOAOJDKEHHIO OO0pa3oBaHUS B 00JaCTH HHQPOPMAIIMOHHBIX
TEXHOJIOTUH U CO3HUJIATEIBbHOM JESITEIbHOCTH C IPUMEHEHHEM CPEJICTB
MH(POPMAIIMOHHBIX TEXHOJIOTUH.

Nudopmarrika B OCHOBHOM 0011I€M 00pa30BaHUU OTPAXKAET:

CYLIIHOCTh HMH(POPMATUKH KaK HAYYHOW JUCUHUIUIMHBIL, U3ydarouien
3aKOHOMEPHOCTH IIPOTEKaHUS U BO3MOKHOCTH aBTOMaTHU3alluU
MH(OPMALIMOHHBIX MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;



OCHOBHBIE  O0JIACTM TpPUMEHEHUS HWH(POPMATHUKU, TPEXKAEC BCErO
MH(OPMAIIMOHHBIE TEXHOJIOTHH, YIIPABICHUE U COITMATILHYIO CPEpY;

MEXIUCITUTUIMHAPHBIN  XapakTep WH(QOpMAaTHKH ©W WHOOPMAIMOHHOU
JEsITEIbHOCTH.

W3yuenne wuH(POpPMATUKH OKa3pIBa€T CYIIECTBEHHOE BIUSHUE Ha
dbopMUpOBaHUE MHUPOBO33PEHUST O00YYArOIMIETOCS, €r0 >KMU3HEHHYIO TMO3HIIUIO,
3aKJIaJbIBAET OCHOBBI TOHMMAaHUS TPHUHIIMIOB (PYHKIMOHUPOBAHUA U
UCTIONB30BaHUsI ~ MH(DOPMALMOHHBIX  TEXHOJOTHHA  KaKk  HEOOXOZMMOTO
MHCTPYMEHTA TMPAKTUYECKU JIOOOW NeATEeNbHOCTH W OAHOrO M3 Haubolee
3HAYUMBIX TEXHOJIOTMUYECKUX JOCTM)KCHHI COBPEMEHHOW IIMBHJIA3AINH.
MHorue TmpenMeTHbIE 3HaHWS © CIOCOOBI JIEATEILHOCTH, OCBOCHHBIC
OOyJarOIMMUCS TP HM3y4CHWH WH()OPMATUKH, HAXOIAT NMPUMCHCHHE KaK B
pamMKax oO0pa30BaTEIBLHOTO TMpoIecca MNP HW3YYECHUU APYTUX MPEIMETHBIX
o0JacTeil, Tak U B MHBIX >KM3HEHHBIX CUTYaIUsX, CTAHOBATCS 3HAYUMBIMU JJIs
(dbopMUpOBaHUs KAYECTB JIMUHOCTH, TO €CTh OPUEHTHUPOBAHBI HA (HOPMHUPOBAHUE
METaIPEeIMETHBIX ¥ JINYHOCTHBIX PE3YIbTAaTOB 00 yUCHHUS.

OcHoBHbIe 3a1aun yueOHoro npeamera «Mudpopmarukay — chopMupoBaTh
y 00 yJarouuxcsi:

MOHNMMAaHWE TPUHIMIIOB YCTPOWCTBA U (YHKIIMOHUPOBAHUS OOBEKTOB
U(POBOr0 OKPY>KEHUSA, MPECTABICHUS 00 UCTOPUU U TEHACHIMSIX Pa3BUTHUSA
UH(OPMATUKHU TIeproja IudpoBoi TpaHchHOpMaIIMK COBPEMEHHOT'O 00I1IECTBA;

3HAHMsI, YMEHUS U HaBBIKA TPAMOTHOW ITOCTAHOBKHU 3a]1a4, BOSHUKAIOIITUX
B IPAKTUYECKOM  NEATENbHOCTH, JUII WX pEHIeHUuss C  TOMOIIBIO
UH(OPMAIIMOHHBIX TEXHOJOTUM, YMEHHMS W HaBBIKK (POPMATU30BAHHOIO
OTMCaHUs TTOCTABICHHBIX 3a]1a4;

0a3oBble 3HaHMS 00 MHPOPMAIMOHHOM MOJICTMPOBAHUU, B TOM YHUCIE O
MaTEeMaTUYeCKOM MOJICIIMPOBAHNH;

3HaHHE OCHOBHBIX AITOPUTMHUUYCCKHUX CTPYKTYP M YMEHHE MPUMEHSTH 3TH
3HAHMS JJI TIOCTPOCHUS AJITOPUTMOB PEIIEHUS 3a/1a4 M0 UX MAaTeMAaTHUYEeCKUM
MOJIETISIM;

YMCHHMS W HABBIKM COCTAaBJICHHUS IMPOCTHIX MPOrpamMM IO MOCTPOSHHOMY
QITOPUTMY Ha OJTHOM M3 SI36IKOB MPOTPAMMHPOBAHUS BEICOKOTO YPOBHS;

YMEHHUS W HaBbIKH 3(G(EKTUBHOTO WCIIOJb30BAHUS OCHOBHBIX THIIOB
OpPUKJIAJHBIX ~ mporpamMM  (IpWIOXKEHUH)  oOlero  Ha3HAueHUs U
MH()OPMAITMOHHBIX CUCTEM JJI PEIICHUS ¢ MX TTOMOIIBI0 TPAKTUYECKHUX 3ajad,
BiasicHne 0a30BBIMH HOpMaMH WH(OPMAIIMOHHOW STHUKH W TpaBa, OCHOBAMU
nH(popMalMOHHON 0€30MMacCHOCTH;

YMEHHE  TPaMOTHO I/IHTepl'(If))eTI/IpOBaTB pe3yNbTaThl  pEIICHUS
MPAKTUYECKUX 33]1a4d C MMOMOIIBI0 WH()DOPMAITMOHHBIX TEXHOJOTHHA, MPUMEHSITh
MOJIY4YE€HHBIE PE3YJIbTAThI B IPAKTUUECKOMN 1E€ITETLHOCTH.

[enn m 3amaun m3ydeHus WHPOPMATHKHA HA YPOBHE OCHOBHOTO OOIIETO
00pa30BaHUs OIPENETSIIOT CTPYKTYPY OCHOBHOT'O COJAEpXKaHUSA Y4eOHOTOo
peIMeTa B BUJIE CICAYIOMUX YETHIPEX TEMATUUECKUX Pa3/ICIIOB:

uudpoBasi TpaMOTHOCTb;

TEOPETUIECKHE OCHOBBI MH(POPMATHKH;

QJITOPUTMBI ¥ IPOTPAMMHPOBAHUE;

WH()OPMAITMOHHBIE TEXHOJIOTHH.

Ha u3yuenue nnpopmaruku Ha 6a30BoM ypoBHE oTBoauTcs 102 yaca: B 7
kiacce — 34 yaca (1 gac B Hegeno), B 8 kiacce — 34 yaca (1 yac B Heneno), B 9
KJ1acce — 34 yaca (1 yac B HEJICITIO).



COJEPXXAHUE OBYUYEHUA
7 KIIACC

Hudposasi rpaMoTHOCTH

KoMnbroTep — yHuBepcajbHOE YCTPOCTBO 00pa0OTKH JAHHBIX

Kommbrorep  —  yHHBEpCaJIbHOE  BBIUMCIMTEIIBHOE  YCTPOMCTBO,
paboraroliee 1no  nporpamMme. Tumbl  KOMIBIOTEPOB:  MEPCOHAJIbHBIE
KOMITIBIOTEPBI, BCTPOEHHBIE KOMIBIOTEPHI, CYNEPKOMIBIOTEPhl. MOOUIbHBIE
YCTPOWCTBA.

OCHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpa M WX Ha3HaueHue. [Ipomeccop.
OnepaTuBHass W JOJTOBpEMEHHAs IaMsATb. Y CTPOMCTBA BBOJAa W BBIBOJA.
CeHcopHBIN BBOJI, TaTYUKH MOOMIILHBIX YCTPONCTB, CPEACTBA OMOMETPHUECKON
ayTeHTU(UKAIIUH.

Hctopuss pa3BUTHs KOMIBIOTEPOB M MPOrPAaMMHOIO 0O€CreueHus.
[Toxonenust komnbrOTEPOB. COBPEMEHHBIE TEHAECHIMN PA3BUTHSI KOMIIBIOTEPOB.
CynepKoMIIbIOTEPHI.

[TapanienbHbIe BBIYUCICHUS.

[lepconanbHblii kKoMnbIOTEp. [Iporeccop u ero XxapakTepUCTUKH (TaKTOBAs
4acToTa, pa3psaHocTh). OnepaTuBHas maMsTh. JlodroBpeMeHHas MaMsTh.
VYerpolicTtBa BBosa U BbIBOJIa. OOBEM XpaHUMBIX JJAHHBIX (ONEpATUBHAS MTAMSTh
KOMIIBIOTEPA, KECTKUM W TBEPAOTENbHBIM JHUCK, IIOCTOSIHHAS NaMATh
cMapT(doHa) U CKOPOCTh TOCTYIMA JJIsl pa3IMYHBIX BUI0B HOCUTEIIEH.

TexHuka 0€30MacHOCTHU U MpaBuiia paboThl HA KOMITBIOTEPE.

IIporpamMMbI U JaHHBbIE

[TporpammHoe oOecnieueHue kommbloTepa. lIpukiaaHoe mporpaMMmHOe
obecrieueHueE. CuctemMHOe  TIporpaMMHOE  OOecredeHue. Cucrembl
nporpammupoBanus. [IpaBoBas oxpaHa mporpaMm M AaHHbIX. becriatHele n
yCIIOBHO-0OecIIIaTHBIC TTporpaMMbl. CBOOOTHOE ITPOrpaMMHOE 00€eCIICUCHHE.

@aitnbl u nanku (katanoru). [IpuHIUNE mocTpoeHus GanIoBBIX CUCTEM.
[Tonnoe ums ¢aiina (nmanku). Ilyte x Qaitny (manke). Pabora ¢ daiinamu u
KATAJIOTAaMU CPEIACTBAMHU OIIEPALlMOHHOM CHUCTEMBI: CO3JaHue, KOIIMpPOBAHUE,
nepeMeIieHne, NepeuMeHOBaHle U yAayleHue (QaillioB M mamok (KaTaJoros).
Tuns! ¢aiinos. CpoiicTBa (aiiyioB. XapakTepHble pa3Mepsl (PailjioB pa3IudHbIX
TUNOB (CTpaHUIA TEKCTa, JJIEKTPOHHAs KHHUTa, (oTtorpadus, 3amuch MECHH,
BUJICOKJIUI, MOJHOMETPAXXHbIN (QuibM). ApXxuBauus AaHHBIX. Mcnonb3oBaHue
nporpamMm-apxuBaropoB. DaiinoBeiii MeHemkep. [louck ¢daitioB cpencrBamu
ONEPAMOHHOW CUCTEMBI.

KoMmnploTepHBIE  BUPYCBI M JPYTHE  BPENOHOCHBIE  MPOrPAMMEL.
[IporpamMmel 1Jist 3aIIUTHL OT BUPYCOB.

KoMmnbloTepHsbie ceTu

O0beauneHnne koMmnbloTepoB B ceTh. Cetb UHTepHEeT. Beb-cTpanuiia, BeO-
caiir. CtpykTypa anpecoB BeO-pecypcoB. bpaysep. [lonckoBbie CHUCTEMBI.
[louck wHpoOpManuu 1O KIOYEBBIM CJIOBAM H 1O  H300paKEHUIO.
JlocToBepHOCTh MH(MOpMAaIUH, TOTy4YeHHOU U3 NHTepHeTa.

CoBpeMeHHBIE CEPBUCHI MHTEPHET-KOMM YHUKALIHH.

CereBoil ATHKET, 0a30BbIE HOPMbI HH(POPMALIMOHHOW 3TUKHU U TMpaBa MpHU
pabote B UnTepuere. Ctparerun 6e3omacHoro nosejaenus B IHtepuere.

Teopernyeckue 0CHOBbI HH(PpOPMATHKH

Nupopmauusa u MHPOPMALMOHHBbIE P OLECCHI

Nudopmarius — 01HO U3 OCHOBHBIX MOHSATHUNA COBPEMEHHOM HAYKH.



Nudopmaruss kak CBeACHHUS, NpeIHA3HAUYCHHbIE JJII BOCIPHUSATHUSA
YEeJIOBEKOM, M MH(OpMaIMs Kak JaHHbIE, KOTOPhIE MOTYT ObITh OOpaOOTaHBI
aBTOMAaTU3UPOBAHHOW CHCTEMOM.

JluckpeTHOCTh TaHHBIX. BO3MOXXHOCTh ONUCaHUsI HEMIPEPHIBHBIX OOBHEKTOB
Y TIPOLIECCOB C TOMOUIBIO TUCKPETHBIX JaHHBIX.

HNudopmalimoHHble MPOLECcChl — MPOILECChl, CBS3aHHBIE C XPAHEHHEM,
npeoOpa30BaHUEM U Nepeayeii TaHHbIX.

IIpeacraBiaenne nngopmanuu

CumBon. Andasur. MomHocts andasuta. PazHooOpasue S3bIKOB U
andasutoB. EctecTBeHHble M (dopManbHbIE S3bIKH. AJ(DaBUT TEKCTOB Ha
pycckoM si3bike. J(Bonunbld andaBuT. KoinMyecTBO BCEBO3MOXKHBIX CJIOB
(KOMOBBIX KOMOWHaNMKM) (PUKCUPOBAHHOW JJIMHBI B JBOMYHOM ajdaBUTE.
[IpeobpazoBanue moboro andasura Kk ABoMYHOMY. KonmuecTBO pa3inyHBIX
CJ0B (DMKCUPOBAHHOMW JIIMHBI B alaBUTE OMPEIeIEHHON MOIIHO CTH.

KoaupoBanue cuMBOJIOB OAHOrO ayipaBUTa C MOMOIIBIO KOJOBBIX CJIOB B
apyrom andaBute, KooBas TabIuIa, JEKOAUPOBAHHUE.

JIBonunbiii kof. IlpencraBneHre JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM ajiaBUTE.

Nudopmarmonspiii 00bEM AaHHBIX. bUT — MHUHHManbHAs eAMHMIIA
KOJIMYeCTBa HH(POpMallUU — JIBOMYHBIM paspsa. EauHunbl  u3MepeHus
uHpopManlMOHHOTO 00BEMa JaHHBIX. but, Oaiitr, Kwio0alT, Meradaur,
ruradair.

CkopocTh nepefayn JaHHbIX. EAMHUIBI CKOPOCTHU MEepeayu JaHHbIX.

KomupoBanue TtekcTtoB. PaBHOMepHBI Kkon. HepaBHOMEpHBIN KO[I.
Komuposka ASCIl. Bocbmubutheie koaupoBku. [loHSATHE O KOIUPOBKax
UNICODE. JlekomupoBanue cOOOIEHUN C UCIOJIb30BaHUEM PAaBHOMEPHOTO H
HEpPaBHOMEPHOTO Koaa. MHpopMannoHHbIil 00BEM TEKCTa.

Hckaxenue nHpopmanuu npu nepegaye.

O6miee npeacTaBieHue O MUPPOBOM MPEACTABICHUH AYJANOBU3YaIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.

KonupoBanue uBera. I[BeroBeie Mopenun. Monens RGB. ['nmyOuna
koaupoBanus. [lamutpa.

PactpoBoe u BekTopHOE TIpeacTaBiieHre n3o0paxkenuii. [Inkcens. Onenka
uH(popMallMOHHOTO  00BEMA  Tpaduueckux JaHHBIX JJII  PacTpOBOTO
n300paKeHus.

KomnpoBanue 3Byka. PaspsgHocts u wacrora 3anucu. KommuectBo
KaHAaJIOB 3aIMCH.

OneHka KOJIMYECTBEHHBIX MMapaMETPOB, CBSI3aHHBIX C MPEJICTABICHUEM U
XpaHEHHEM 3BYKOBBIX (DaiisioB.

NudopMmanmoHHbIe TEXHOJIOT MU

TekcTOBBIE TOKYMEHTBI

TekcToBble JOKYMEHTBI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3ail,
CTpOKa, CIIOBO, CUMBON).

TeKkcTOBBIM MpoHEcCOp — HMHCTPYMEHT CO3AaHMs, PEJAKTUPOBAHUS H
dbopmatupoBanus TekctoB. [IpaBuia Habopa Tekcra. PegakTupoBaHue TEKCTa.
CgotictBa cumBoioB. Illpudrt. Tunsl mpudroB (pydieHble, ¢ 3acedyKaMu,
MoHownpuHHbIE). [TomyxupHoe u KypcuBHOe Hadepranue. CBoiicTBa ab3alles:
IpaHUIlbl, a03aIlHBIA OTCTYIM, MHTEPBAJ, BbIpaBHUBaHUE. [lapamMeTphl CTpaHUIbI.
CruneBoe popMaTupoBaHUeE.

CrpykTypupoBanue uWH(MOpPMAUMU C TMOMOIIbIO CIMCKOB W TaOmuI.
MHoroypoBHeBbIe criuckd. [JoOaBiieHre Tabiull B TEKCTOBbIE TOKYMEHTHI.



BeraBka  n300pakeHMM B TEKCTOBBIE  JOKYMEHTHL.  OOTekaHue
M300paKEHU TEKCTOM. BKIIOU€HHE B TEKCTOBBIA JIOKYMEHT JIHarpamm,
(dopMyI, HyMepalK CTPAaHUL, KOJOHTUTYJIOB, CCBUIOK U JPYTHX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccranoBka nepeHocoB. ['010coBoii BBOJX
TekcTa. ONTHYECKOE paclo3HaBaHWE TEKCTA. KOMIIBIOTEPHBIN IEPEBOM.
Ucnonw3oBanue ceprucoB MHTepHeTa 17151 00pabOTKU TEKCTA.

KomnbrorepHas rpagpuka

3HaKOMCTBO ¢ rpaUyecKUMH peaaKkTopaMH. PacTpoBble pPHUCYHKH.
Hcnonb3oBanue rpaduueckux NpUMUTHBOB.

Onepanmu  pelakTHpPOBaHUS Tpaduueckux OOBEKTOB, B TOM YHCIE
uudpoBbIX (pororpaduii: n3mMeHeHue pazMmepa, o0pe3Ka, MOBOPOT, OTPAKEHUE,
pabota ¢ 06iacTaMu (BbIEICHHE, KOTMPOBAHUE, 3aIMBKA LIBETOM), KOPPEKLIHS
L[BETA, IPKOCTH U KOHTPACTHOCTH.

Bekropnass rpaduka. CozgaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMHU
CpeICTBAMHM TEKCTOBOI'O MpPOLIECCOpa WU JIPYTUX MporpaMm (TIPUIIOKEHUH).
JloGaBneHne BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTUMeTUuiiHbIE NPe3eHTAUN

[TogroroBka MynabTUMEAMNHBIX Tpe3eHTanuil. Cnaiia. JloGaBineHue Ha
CJTaliJT TeKCTa U n300pakeHnid. PaboTa ¢ HECKOIBLKUMU CIIai1aMH.

JloGaBnenne Ha crnalj] — ayAMOBU3Y&JIbHBIX JIaHHBIX. AHHUMAIUS.
['unepcebuikm.

8 KJIACC

Teoperuueckue 0CHOBbI HH(OPMATHUKH

CucremMbl CYMCICHUS

Heno3uiinonHeie W TMO3UIIMOHHBIE CHUCTEMBI CUHCICHUS. AJ(aBurT.
OcHoBanune. Pazpépuyras ¢opma 3anucu uyucia. llepeBog B IECITUUHYIO
CUCTEMY YHCEJ, 3aMUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHHUS.

PumMmckas cucrema cunciieHusl.

JBonuHas cuctema cuucienus. [lepeBoj menbix yucen B npenenax ot 0
1o 1024 B nBonuHyr0 cucteMy cuuciienusi. BocbMepuuHas cucteMa CUHMCIICHHUS.
IlepeBon uncen W3 BOCBMEPUYHOM CHUCTEMbI B JIBOMYHYIO M JECATUYHYIO
cuctemMbl u oOpatHo. IllectHanuarepuynasi cuctema cuucieHus. llepeBon
yuceqa M3 IIECTHALATEPUYHOW CHCTEMBI B JBOMYHYIO, BOCBMEPUYHYIO U
JECATUYHYIO CUCTEMBI U OOPaTHO.

ApudmMernyueckue onepair B ABOUYHON CUCTEME CUUCICHUS.

DJIeMEeHThI MATEMATHY €CKOM JIOTUKHU

Jlormueckue BBICKa3bIBaHUS. JIOrMYECKHE 3HAYEHHS BBICKA3bIBAHUM.
DJIEeMEHTapHbIE M COCTABHBIE BBICKa3bIBaHUA. Jlornueckue omepanuu: «u»
(KOHBIOHKIIMS, JIOTUYECKOE YMHOXKEHHE), «UJIN» (IU3BIOHKIMS, JIOTHYECKOE
CIIO)KEHHE), «HE» (JIornueckoe oTpuuanue). [IpuopuTeT Toruyeckux onepammii.
OrnpeneneHne HMCTUHHOCTH COCTAaBHOIO BBICKA3bIBAHMS, €CIM  W3BECTHBI
3HAQUYEHUSI UCTUHHOCTU BXOMSIIMX B HEro 2JJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue BolpaxkeHus. [IpaBwia 3amMCH  JIOTMYECKHUX  BBIPAKECHUM.
[TocTpoenue TabIUIl UICTUHHOCTH JIOTUYECKUX BBHIPAKECHUM.

Jlornueckue 9SIE€MEHTBHI. 3HAKOMCTBO C  JIOTHYECKUMU OCHOBaMu
KOMITBIOTEPA.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

HcnosHUTE M ¥ AJITOPUTMBIL. AJITOPUTMUYECKHE KOHCTPYKIUH



[Tonsstue anroputma. VcnoJHWTENH anrOpUTMOB. AJITOPUTM Kak IUJIaH
YIPABJICHUS UCTIOJHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amucy alropuTMa (CIOBECHBIN, B BUJIE
0JIOK-CXEMBI, TPOrpaMma).

ANTOpUTMHYECKHME  KOHCTPYKIMHU.  KOHCTPYKIMS  «CIIEIOBAaHUEY.
JInnenHbIN AT OpUTM. OrpaHn4eHHOCTh JIMHEWHBIX AJITOPUTMOB:
HEBO3MOXXHOCTb MPEAYCMOTPETh 3aBUCHUMOCTD MOCJIEJOBATEIbHOCTH
BBITIOJIHSIEMBIX JICUCTBUN OT UCXOJHBIX JaHHBIX.

KoHcTpyKius «BeTBJICHHE»: MOJHAS U HenoJiHas (Gopmbl. BeinosHeHue u
HEBBITIOJIHEHUE YCTIOBUA (UICTUHHOCTD U JIO)KHOCTh BbICKa3biBaHus). [IpocThie u
COCTaBHbIE YCJIOBUSI.

KoHcTpyKIMsT «TTOBTOPEHUs: UK C 33JJaHHBIM YHCJIOM MMOBTOPEHUM, C
YCIIOBHEM BBITIOJIHEHUS, C IEPEMEHHOM ITUKIIA.

Pa3zpabotka ayis popMaabHOrO UCHOTHUTENS AIrOPUTMA, MPUBOASIIETO K
TpeOyeMOMy pe3yNbTaTy MpU KOHKPETHBIX HMCXOJHBIX JaHHBIX. Pa3zpaboTka
HECJIO)KHBIX AJITOPUTMOB C UCIIOJB30BAHUEM IIMKJIOB W BETBICHUW JiA
yIpaBlieHus (pOpMaIbHBIMU UCIOJHUTENSIMUA, TAKUMU Kak Pobot, Yepenaiika,
Uepré&xuuk. BplnonHeHne anropuTMOB BpYYHYI0O W Ha KOMIIBIOTEpE.
CuHTaKCHYeCKUE U JIOTHYEeCKUEe OMOKH. OTKa3bl.

S3BIK IPOrpaMMHpPOBAHUSA

A3k mporpammupoBanus (Python, C++, ITackans, Java, C#, 11IkonbHbI#
AnropurmMudeckuil SA3bIK).

Cucrema mporpaMMHUpPOBAHUSA: PEIAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJIAYUK.

[lepemennas: tum, ums, 3HaueHue. Llenpie, BelECTBEHHBIE 1 CUMBOJIbHBIE
NIEpEMEHHBIE.

Omneparop npucBanBanusg. ApuMeTHUYECKHUE BBHIPAKEHUS U TOPAIOK HX
BbluKcieHus. Onepauud C UENbIMA YHCIAMU: IIEJIOYHMCICHHOE JIEIeHHE,
OCTaTOK OT JICJICHHSI.

BerBnenusi. CocTaBHbIE YCIIOBUSA (3alUCh JOTMYECKUX BBIPAXKEHUN Ha
U3y4aeMOM sI3bIKE MporpaMMHpoBaHus). HaxokaeHue MHUHUMyMa W
MakcuMyMa U3 JBYX, TpEX M 4UEThIpEX uucen. PemieHue KBaapaTHOrO
YpaBHEHUSI, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBasi OTJajgka MPOTpaMM: IOMIArOBOE BBIMTOJIHEHHE, MPOCMOTP
3HAYCHUN BEJIMYWH, OTIA0YHBIA BHIBOJ, BRIOOP TOUYKH OCTAHOBA.

[Muxn ¢ ycmoBuem. AnroputM EBKimma st HaXOXIAEHUS HaWOOIBIIETO
oOLIero JeauTelis ABYX HATypallbHbIX yucell. Pa3zOueHue 3anucu HaTypajbHOTO
Yyycia B MO3UIMOHHON CUCTEME C OCHOBAHHMEM, MEHBIIUM WJK paBHbIM 10, Ha
OTJIeIbHBIC IU(PHI.

[ukn ¢ nepeMeHHOW. AJTOPUTMBI MIPOBEPKHU JEIUMOCTH OJIHOTO IIEJIOT0
YHUCIIa Ha JPYroe, IPOBEPKH HATYPATILHOIO YUCIIA HA MIPOCTOTY.

O6paboTka  CHMBOJIBHBIX  JaHHbIX.  CHUMBOJBHBIE  (CTPOKOBBIC)
nepemennbie. [locuMBosbHas 00padoTka cTpok. [1oAcuéT 4acTOThl MOSBICHUS
CHUMBOJIa B CTpoKe. BecTpoenHbie pyHKIMM 1711 00pabOTKHU CTPOK.

AHaJIN3 aJIrOPUTM OB

OmnpeneneHne BO3MOXHBIX Pe3yJabTaTOB pa0dOTHI aJrOpUTMa MPU JTAaHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, OMPENICIICHHE BO3MOXHBIX BXOJHBIX JaHHBIX,
MPUBOASIIUX K TAHHOMY PE3yJbTaTy.

9 KUIIACC



IudpoBasi rpaMOTHOCTH

I'nodanbHast cerb UHTEpHET UM cTpareruu 0e30MaCHOr0 MOBEJACHHUSA B
Heil

['mo6anvhas cetb Wutepner. IP-aapeca y3ioB. CereBoe XpaHEHHUE
JaHHBIX. MeTOAbl WHIMBUAYAIHHOTO M KOJIJIEKTMBHOTO Pa3MEIICHHUS HOBOMU
uHpopmanuu B UntepHere. bonbiime nqanHbie (MHTEPHET-TaHHBIE, B YaCTHOCTH
JAHHBIE COLIUAIbHBIX CETEN).

[TonsiTre 00 nHbOpPMAITMOHHON 0€30MaCHOCTU. YTPO3bl HHPOPMAIIMOHHOMN
0€30MacHOCTH MpHU paboTe B rI00ATLHONU CETH U METOJIbI TPOTUBOACHCTBUS M.
[IpaBuna Oe3omacHol ayreHTH(uKanuu. 3amuTa JUYHOW WHGOPMAIMH B
HNHurepnere. be3omnacHble CTpaTeruu [IOBEICHUS B HNurepHere.
[IpenynpexaeHre BOBJICUCHHUS B JIECTPYKTHBHBIE M KPUMHUHAIbHBIE (DOPMBI
CETEBOU aKTUBHOCTH (KUOEPOYILTUHT, (GUIITMHT U Apyrue Gopmbl).

Pabora B MvH(OPMALMOHHOM NPOCTPAHCTBE

Bunbt NEesITeNbHOCTH B Wnrepnere, WHTEPHET-CEPBUCHI:
KOMMYHUKAIIMOHHBIE CEPBUCHI (IIOYTOBast CIyk0a, BUIEO-KOH(DEPEHI-CBA3h U
Ipyrue), CrpaBOYHbIE CIYKObI (KapThl, pacHuCcaHusi U JpYyrue), MOUCKOBBIE
CITYXOBbI, CITy’KObI OOHOBJICHHS IIPOTPAMMHOTI'0 00ECIICUEHHUS U IPYTUe CIYKOBI.
CepBuchl TocymapcTBeHHBIX ycayr. OOnadnble XpaHuiauiia gaHabix. Cpencra
COBMECTHOM pa3paboOTKu JTOKYMEHTOB (oHJsaiiH-oduckl). IIporpammuoe
oOecrieyeHUEe Kak BeO-CepBHC: OHJIAMHOBBIE TEKCTOBbIE M Tpaduyeckue
PEIAKTOPBI, CpeAbl pa3pabOTKH MPOrpaMM.

Teopernueckue 0CHOBbI HH(POPMATHKH

MopeanpoBanue KaK MeTO MO3HAHUS

Mopgens.  3amaunm, pemaeMble € [OMOIIBIO  MOJEJIUPOBAHUS.
Knaccuduxamuu moneneit. Marepuanbibie (HaTypHblE) U WH(DOpPMAIIMOHHBIE
Mozaenu. HenpepbiBHbIE W JHUCKpPETHbIE Monaeau. VMHUTalMOHHBIE MOJENH.
Urposbie mogenu. O1ieHKa aieKBaTHOCTH MOZENIM MOJACIUPYEMOMY OOBEKTY U
LEJISIM MOJIETTUPOBAHUSL.

Tabmuuynbie Mogenu. Tabmuiia Kak IpeICTaBIeHUE OTHOIICHUSI.

ba3el manHbiX. OTOOp B TaOJUIIE CTPOK, YAOBJIETBOPSIOMIUX 3aJaHHOMY
YCIIOBHIO.

['pad. Bepmmna, pedbpo, nyrs. OpueHTUPOBAHHBIE 1 HEOPUEHTUPOBAHHBIC
rpadul. JlnmHa (Bec) peOpa. BecoBas marpunia rpada. JnuHa myTH MeXIy
BepmmHamu rpada. [lonck ontumansHOro mytu B rpade. HauanpHas Bepmmna
(MCTOYHWK) W KOHEYHas BepmMHa (CTOK) B OPUEHTHUPOBAHHOM Tpade.
Brluucnenue konmyecTBa MyTel B HANPABIEHHOM allMKIMYECKOM Trpade.

Hepeso. Kopenb, BepmmHa (y3emn), JUCT, peOpo (myra) aepesa. Bricora
nepesa. [lognepeo. [Ipumepsl ucnonb30BaHus aAepeBbeB. [lepedop BapuaHTOB
C TIOMOIIBIO JIepeBa.

[lonsaTe MaTemMaTUYeCKOM MOJENTU. 3aJaud, pellaeMble C MOMOIIbIO
MaTeMaTU4YeCKOro (KOMIIBIOTEPHOT0) MOJIETUPOBAHUS. Otnuune
MaTeMaTU4eCKOM MOJEIM OT HATypHOW MOJEIM U OT  CIOBECHOIO
(JTuTepaTypHOro) ONucaHusl OObEKTA.

Otanbl  KOMIBIOTEPHOTO  MOJIEIMPOBAHMS:  TIOCTAaHOBKA  3ajayH,
NOCTPOCHHE  MAaTeMaTUYeCKOW  MOJENH,  M[porpaMMHasl  peajiu3anus,
TECTUPOBAHME, MPOBEICHUE KOMIBIOTEPHOTO 3KCIEPUMEHTA, AaHAIU3 €ro
pE3yNbTaTOB, YTOUHEHUE MOEIIN.

AJITOPUTMBI U MIPOrPAMMHUPOBAHNE

Pa3palorka aJropurmMoB 4 IpoOrpamMm



Pazbuenue 3amaun Ha nomzagaun. CocTaBiaeHUE aITOPUTMOB U MPOTrpaMMm
C MCIOJIb30BAHUEM BETBJICHUU, IIUKJIOB U BCIOMOTATEIbHBIX AJITOPUTMOB JIJIsi
yIIPaBJICHUS UCTIOTHUTEIEM POOOT Wi IpYyruMU UCTIOJHUTEISIMU, TAKUMHU KaK
UYepenamka, YepTEXXHUK U IPYTUMU.

Tabnuunble BeIMUYUHBI (MaccuBbl). OIHOMepHbIE MaccuBbl. CocTaBlieHHE
U OTJaJKa TporpamMM, peaM3yIOIIMX TUIOBBIE aJTOPUTMBI 00pabOTKHU
OJIHOMEPHBIX YUCIIOBBIX MAacCCHUBOB, HA OJHOM W3 SI3bIKOB IPOTrPaMMUPOBAHUS
(Python, C++, Ilackanb, Java, C#, IlIkoibHbIH AJNTOPUTMHUYCCKHN SI3BIK):
3alOJIHEHHE YHUCIOBOIO MAacCHBa CIy4alHBIMU YHCJIaMH, B COOTBETCTBUU C
dbopMynoi wim myTéM BBOJIA YHCET, HAXOXKICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHCUMHBIM TNOMCK 3aJaHHOI0 3HAuU€HUS B MAacCCHUBE, IOACYET DJIEMCHTOB
MacCHBa, yIOBJIETBOPSIIONIMX  33JaHHOMY  YCJIOBHIO, HaXO0XKICHUE
MUHUMAJIbHOTO (MaKCUMAJILHOT0) 3JIeMeHTa MaccuBa. COpTUPOBKA MACCHBA.

OOpaboTka MOTOKA JAHHBIX: BBIYMCIEHUE KOJIMYECTBA, CYMMbI, CPEIHETO
apuPMETUYECKOro, MUHUMAIbHOTO W MAaKCUMaJIbHOTO 3HAYEHHUS! 3JIEMEHTOB
MOCJIeI0BATENbHOCTH, YIOBJIETBOPSIONINX 3aJAHHOMY YCIIOBHIO.

Ynpagsienue

Vnpasnenne. Curnan. OOpaTHast cBsi3b. l[lomydyeHue curHajsoB OT
U(pPOBBIX AaTIYMKOB (KacaHUs, pAcCCTOSIHHUS, CBETa, 3ByKa W JIPyroro).
[Ipumepsbl UCTIONB30BaHMS IPUHIIMIIA OOPATHOW CBA3U B CHUCTEMax YyIpaBJICHUs
TEXHUYECKUMHU YCTPOMCTBAMHM C TOMOIIBIO JAaTYUKOB, B TOM YHCIE B
pOOOTOTEXHUKE.

[Tpumepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPABICHUS JBUKEHUEM
B TPAHCIIOPTHOM CHCTEME, CBAPOUYHAs JIMHUS aBTO3aBO/Ia, aBTOMAaTU3UPOBAHHOE
yIpaBJIEHWE  OTOIUIEHMEM  JIOMa, AaBTOHOMHAs CHCTeMa  YIpaBJICHUSA
TPAaHCIOPTHBIM CPEJICTBOM U IPYTHE CUCTEMBI).

NHpopMauoHHbIe TEXHOJIO0T MU

DJIeKTPOHHBbIE TA0IHLBI

[TonsTe 00 O2JICKTPOHHBIX Tabiumax. THIBI JaHHBIX B sSYEHKax
ANEKTPOHHOW Tabmuiel. PemakTupoBanne wu  (popmaTupoBaHue TaOIHIIL.
Bcrpoennble (QyHKIMU 11 TIOMCKa MaKCMMyMa, MHWHHUMYMa, CyYMMBbI U
cpenuero apudmerndeckoro. CopTUpPOBKA TAHHBIX B BBIJICJICHHOM JHAra3oHe.
[locTpoenne paumarpamm (THCTOrpamMMma, KpyroBasi JuarpaMma, TOYe4Has
auarpamma). Beioop Tuna auarpamMmmel.

[IpeoOpazoBanue  Qopmyn mnpu  komupoBanuu. OTHOCHTENHHAS,
abCoIOTHAS U CMEIIaHHas aJpecalysl.

VYcnoBHbIE BBIYHCIEHUS B BJEKTPOHHBIX Tabiunax. CyMMHUpOBaHHE U
noJCcYET 3HAYEHUHM, OTBEYAIOIIMX 33JaHHOMY ycnoBHio. OOpaboTka OOJbIINX
HAaOOPOB JaHHBIX. YHCIEHHOE MOJCIMPOBAHKE B AJICKTPOHHBIX TaOIHIIAX.

NudpopmanmoHHbie TEXHOJIOTMM B COBPEMEHHOM 00IIeCTBe

Ponp wHGOpPMAaIMOHHBIX TEXHOJOTHA B pPa3BUTUHA SKOHOMUKH MUPA,
CTpaHbl, peruoHa. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBs3anHbie ¢  UHPOpMATUKOW HW  WH(POPMALMOHHBIMU
TEXHOJOTUAMM: BeO-Au3ailHEep, MPOTPAaMMHUCT, pa3padOTUYUK MOOMIBHBIX
MPUIOKEHUM, TECTUPOBIIUK, AapXUTEKTOP MPOrPAMMHOIO OOECIECUCHMUS,
CHEUUAMCT 1O  aHalW3y  JaHHBIX, CHUCTEMHBIM  aJIMUHHUCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
HHOPOPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3ydyenne uHbopMaTUKX Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
HaMpaBJIeHO Ha JOCTI)KEHHUE 00YyJarOIMUMHUCS JTUMYHOCTHBIX, METAIIPEIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OCBOCHUSI CO/IEPKaHUsI Y4eOHOr0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JImuHOCTHBIE pe3yNbTaThl MMEIOT HAIPAaBJICHHOCTh HAa pelIeHHe 3aaad
BOCIIUTAHUS, Pa3BUTHUS U COLUAIM3ALMUA 00YJarOIIMXCs CpeCTBAaMHU y4eOHOr O
npeaMeTa.

B pesynbrare m3yueHuss mHGOPMATHUKHA HAa yYPOBHE OCHOBHOTO OOIIETO
oOpa3oBanuss y oOyuwatomerocs Oyayr cpopMUpOBaHBI  CIEIYIOIINE
JUYHOCTHBIE PE3ybTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS

EHHOCTHOE OTHOILICHUE K OTE€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEIWI0, TOHUMaHUE 3HauY€HUsI MH(POpMATHKU
KaK HayKd B OJKM3HH COBPEMEHHOTo OOIleCTBa, BIAJICHUE JOCTOBEPHOU
uH(popMaImeil 0 MepeAOBBIX MHPOBBIX W OTCUECTBEHHBIX JOCTHKCHHSIX B
o0yacTi UHPOPMATUKHU U UH(OOPMAIIMOHHBIX TEXHOJIOTH, 3aMHTEPECOBAHHOCTh
B HAYYHBIX 3HAHUAX O U(POoBOM TpaHCHOPMAIIIK COBPEMEHHOI'0 00I1IECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OpUEHTAIlMsl Ha MOpajbHbIE IIEHHOCTH W HOPMBI B CHUTYallUAX
HPaBCTBEHHOT'0 BbIOOpPA, TOTOBHOCTh OLIEHUBATH CBOE MOBEECHUE U TIOCTYIIKH, a
TaK)XEe TMOBEACHHE W TIOCTYNKH JPYruX JIOACH C TO3UIMHU HPABCTBEHHBIX M
IPaBOBbIX HOPM C YYETOM OCO3HAHUSI MOCIEACTBUNA MOCTYNKOB, aKTUBHOE
HEMNpUATHE aCOLMAIbHBIX TOCTYIIKOB, B TOM uucie B MIHTepHeTe;

3) rpakAaHCKOr0 BOCIIUTAHMS:

MPEJICTaBIIEHHE O COLMAIBHBIX HOpPMax M MPaBHJIaX MEXIMYHOCTHBIX
OTHOILIGHUH B KOJUIEKTHBE, B TOM UHCJIE€ B COLHMAIbHBIX COOOILECTBAX,
coOirofieHue MpaBuyl 0€30MaCHOCTH, B TOM YHUCJIE€ HAaBBIKOB 0€30MaCHOT0
MOBEICHUsI B HMHTEPHET-CPE/ie, TOTOBHOCTh K pPa3HOOOpa3HOW COBMECTHOMU
JIESITETbHOCTH TIPU BBITIOJIHEHUH YYE€OHBIX, TTO3HABATENBHBIX 3aJ]1a4, CO3/IaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHHE K B3aHMMOIOHMMAHHUIO M B3aUMOIIOMOILIU B
mporecce JToW y4eOHOW JESATENbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE M TIOCTYNKH CBOMX TOBapHILEH C TO3UIMH HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMS TIOCIEACTBHUI MOCTYIKOB;

4) HeHHOCTEl HAYYHOI' O MO3HAHMSA

c(OpMUPOBAHHOCTD MHUPOBO33PEHUYECKUX NpEACTABICHUI 00
uHdopmany,  UHOOPMAIMOHHBIX  Mpoleccax W HHPOPMAIMOHHBIX
TEXHOJIOTUAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOLIECTBEHHOW MPAKTUKH M COCTABJISIOIMX 0a30BYI0 OCHOBY JJISl IOHUMAaHHUS
CYIITHOCTH HAyYHOW KapTUHBI MUPA;

MHTEpeC K OOYYEHHUIO M TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHUIO, OCOZHAHHOMY BbIOOPY HaIlpaBI€HHOCTU U
ypOBHS 00y4YeHHUs B JaIbHEHIIIEM;

OBJIQJICHNE OCHOBHBIMU HAaBBIKAMHU HCCIEIOBATEILCKON JIEATEIbHOCTH,
yCTaHOBKAa HA OCMBICIICHHE OMNBITa, HAOMIOACHHMA, MOCTYIKOB M CTpPEMIICHHE
COBEpIICHCTBOBaTh MYTH JAOCTH)KEHUS WHIUBUAYAJIbHOIO M KOJUIEKTHUBHOIO
OJ1aronony4us;



c(OpMUPOBAaHHOCTh UH(POPMALIMOHHON KYJIBTYPhl, B TOM YMCJIE HAaBBIKOB
CaMOCTOSITESILHOM paboOThl ¢ y4eOHBIMU TEKCTaMH, CHPAaBOYHOM JIUTEPATypoOil,
pa3HOOOpa3HBIMU CpENCTBAaMU HH(DOPMALMOHHBIX TEXHOJIOTUH, a TaKke
YMEHHUSI CaMOCTOSITENIbHO ONpPENENsITh LEIH CBOEro OOYy4YeHHs, CTaBUTh U
dbopmynupoBaTh s ceOsi HOBBIE 3ajaud B Yyu€Oe M MO3HABATEIbHOMU
JeSITebHOCTH, pa3BUBaTh MOTHUBBI W HMHTEPECHl CBOCH MO3HABATEIbHOU
NeSITeNIbHOCTH;

S) popmMupoBaHUA KYJBTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOIIECHHWE K CBOEMY
3I0pPOBBIO, YCTAHOBKA HA 3J0POBBIM 00pa3 >KM3HU, B TOM YHUCIE M 3a CUET
OCBOCHHSI W COOJIIOJIeHUsT TpeOoBaHUM Oe30macHO AKCIUTyaTallii CPeliCTB
MH(GOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpya10BOro BOCIIUTAHMS:

MHTEpEC K MpaKTUYECKOMY H3ydeHMIO mnpodeccuid M Tpyaa B cdepax
OpoECCUOHANBHOM  JAEATENBbHOCTH,  CBSI3aHHBIX € MH(OPMaTUKOM,
pOrpaMMHUpPOBaHUEM U MHPOPMALIMOHHBIMU TE€XHOJIOTUSMU, OCHOBAaHHBIMU Ha
JOCTHXKEHUSIX HAYKH MH(MOPMATUKHU U HAyYHO-TEXHUUYECKOT O IIPOrpecca;

OCO3HAaHHBIM BBIOOP M TIOCTPOCHUE WHIAUBUAYAIbHONH TpPAECKTOPUU
00pa30BaHUA M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOTHY€CKOI0 BOCIIUTAHUS S

OCO3HAHME I100ATBHOr0 XapakTepa 3KOJIOTMYECKUX MPOOJIeM U MyTel hX
pelieHusi, B TOM 4YHUCIE C YY4ETOM BO3MOXKHOCTEW HWH(GOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

8) apanranum oOyyamoumerocss K HM3MEHAIOIUMCH  YCJIOBHAM
COLMAJILHON U MPUPOIAHOH CPe/bl:

OCBOCHHE O00YYarOIIMMHCS COLMAILHOTO OMNBITa, OCHOBHBIX COLIMAJIbHBIX
pOJieii, COOTBETCTBYIOIINX BEIYIIECH AEATEIHLHOCTH BO3pacTa, HOPM U TPABUI
OOIIIECTBEHHOTO TMOBEACHMs, (OpM COLUMATIbHOM JKU3HM B Tpylmax u
cooO11ecTBax, B TOM YHUCIIE CYIIECTBYIOIIUX B BUPTYaJTbHOM IIPOCTPAHCTBE.
METAINIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHbie pe3yabTaThl OCBOSHUS MPOrpaMMbl N0 HWH(OpMaTHKE
OTpaXarOT  OBJIAJICHUE  YHUBEpPCAJIbHBIMM  y4EOHBIMH  JIEUCTBUSIMU  —
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYISTUBHBIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue aAeicTBUs:

YMEHHE ONpPENeNsATh IOHATHS, CO3JaBaTh OOOOIEHUS, yCTaHABJIMBATH
aHaJIOTWH, KJIacCU(UIIUPOBATh, CAMOCTOSTEIbHO BBHIOMpaTh OCHOBaHUSA U
KpUTEpUH JJIs1  KJIAacCU(UKAIIMU, YCTAaHABIWBATh MNPUINHHO-CIICICTBCHHBIC
CBSI3W, CTPOUTH JIOTUYECKHE PACCYXKICHUA, [elaTb  yMO3aKIIOUYCHUS
(MHAYKTUBHBIC, JCAYKTUBHBIC U 110 aHAJIOTUH) U BBIBOJIBI;

yMEHHUE CO3/laBaTh, NPUMEHATh U MPEOOpPa3OBHIBATh 3HAKU U CHMBOJIBI,
MOJIEIM M CXEMBI JIJIsl pEIICHUsI YU€OHBIX U TTO3HABATEIbHBIX 3a/a4;

CaMOCTOSITEJIbHO ~ BBIOMpATh  COcoO  pemieHus  ydeOHOM  3amauu
(cpaBHMBaTh  HECKOJIbKO  BapUaHTOB  PEIICHUS, BbIOMpaTh  Haubojee
MOAXOASAIIUHN C YUETOM CaMOCTOSITEILHO BBIICICHHBIX KPUTEPUER).

ba3oBble ucciienoBaTejIbckue 1eHCTBUA:



(dbopMyupoBaTh BONPOCH], (PUKCUPYIOIIME PA3pPhIB MEXKIY pPEabHBIM U
KENaTeJIbHbIM  COCTOSSHUEM  CUTyaluH, OOBEKTa, M  CaMOCTOSITEJIbHO
YCTaHABJIMBATh UICKOMOE U JJAHHOE;

OLIEHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTb HH(pOpPMAIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHMUS;

MPOrHO3UPOBATH BO3MOYKHOE JlajbHEMIIIee Pa3BUTHE MPOLIECCOB, COOBITUI
U WX TOCIHEACTBUS B AHAJIOTMYHBIX WM CXOOHBIX CHUTyaUHsX, a TaKKe
BBIIBUTATh MPEATION0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

BBISIBJIATD ACPUIUT WH(GOPMALUU, JTAHHBIX, HEOOXOAUMBIX ISl PELICHUS
IIOCTABJICHHOM 3a]1a4H;

MPUMEHSATH Pa3IMYHbIE METO/bI, MHCTPYMEHTHI M 3allpOChl MPHU MOUCKE U
orOope MH(pOpPMAIMU WIM JTaHHBIX U3 MCTOYHUKOB C YYETOM IMPEIIOKEHHON
y4eOHOH 3a1auu ¥ 33JJaHHBIX KPUTEPUEB;

BbIOMpaTh, AaHAIU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHUS;

CaAMOCTOATEJIbHO  BbIOMpAaTh ONTUMAJIbHYIO (OpMY IpeNCTaBICHUS
MH(pOPMALNN ¥ WUIIOCTPUPOBATH PEIIACMbIC 3a/ja4l HECIOXKHBIMH CXEMaMH,
JuarpaMMaMHu, HHOW IpauKoi U MX KOMOHHALUSMH;

OLIEHUBATh HaAEXKHOCTh WH(GOpMALMU IO KPUTEPUSAM, MPEJIOKEHHBIM
YYUTENIEM WK C(POPMYIMPOBAHHBIM CaMOCTOSITENILHO;

3¢ ()EKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh NH(OPMALIHIO.

KoMMyHMKaTHBHbIE YHHBepPCaJbHbIe y4eOHbIe 1eiicTBUA

Oowmenue:

COIOCTaBIISITh CBOM CYXACHUA C CYXICHUSMU JPYTUX YYaCTHUKOB
ayanora, OOHapyKMBaTh pa3jIMune U CXOJICTBO MO3ULINN;

nyOJIMYHO  MPEACTaBIATh  pEe3yJbTaThl  BBINOJHEHHOTO  ONBITa
(9KCTIEpUMEHTA, UCCIIEOBAHNUS, TPOCKTA);

CaMOCTOATENILHO BBIOMpATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajaad
pe3eHTallMi 1 0COOCHHOCTEN ayJUTOPUHU U B COOTBETCTBUU C HUM COCTaBJISITh
YCTHbIE U THUCBMEHHBIE TEKCThl C HCIOJb30BAHUEM HJUTIOCTPATUBHBIX
MaTepUaoB.

CoBMecTHaS 1eSITEJIBHOCTD (COTPYAHUYECTBO):

NOHMMATh W HWCIOJb30BaThb  NPEHMMYIIECTBA  KOMAaHJIHOW  H
WHANBUAYAILHON pabOThI MPHU PElIEHUH KOHKPETHOW MPOoOJeMbl, B TOM YHCIIe
IpY CO3/1aHUU MH(OPMALIMOHHOTO MPOJIYKTA;

NPUHUMATH 11€JIb COBMECTHOM HH(POPMAIIMOHHON JIEATEIHHOCTH O cOO0pYy,
obpabotke, mepenade, (opmanuzauuy HHMOPMALHH, KOIUICKTHBHO CTPOUTDH
JCHCTBHSL 1O e JIOCTIXCHHUIO! PACIPCACiTE  POJH, [OrOBapUBATHCA,
00CYXXIIaTh MPOIIECC U PE3YIHTAT COBMECTHON PaOOTHI;

BBITIOJHATH CBOIO YacTh PabOThl ¢ HHPOpMauuend Ui HHPOPMAITMOHHBIM
IPOAYKTOM, JOCTUIasi Ka4€CTBEHHOI'O PE3yJIbTara 10 CBOEMY HAIPABJICHUIO U
KOOPJMHUPYS CBOU JEHCTBUA C IPYTMMU YWICHAMHU KOMAaH/Ibl;

OLICHMBAaTh Ka4€CTBO CBOET0 BKJaJa B 0OIIM MH(OPMALIMOHHBIN MPOTYKT
IO  KPUTEpUSIM, CAMOCTOATEIbHO  CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMMO/ICHCTBUSI;

CpPaBHMBATh pE3YyJbTaThl C MCXOJHOM 3aJauel M BKJIAJ KaXJOro 4JjieHa
KOMaH/bl B JOCTHKEHHE DPE3YyJbTAaTOB, pa3AesiiTh chepy OTBETCTBEHHOCTH U
IPOSIBIISATh TOTOBHOCTH K MPEAOCTABICHUIO OTYETA TIEPE]] TPYIIIOM.



PerynsiTuBHbIC YHHBeEpCaIbHbIe Y4eOHbIE 1eliCTBUSA

Camoopranuzanmus:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTYalUSX MPOOJEMBI, TpeOyromue
peLIeHNs;

OPUEHTUPOBATHCS B PA3NUYHBIX TMOJAXO0JaX K MPUHATUIO pEHICHU U
(MHIMBUAYAIbHOE IPUHATUE PELICHUN, IPUHATUE PEILICHUN B TPYIIE);

CaMOCTOSITEJIbHO COCTAaBJISATh aIrOPUTM pEIICHUs 3a7auu (MM €ro 4acTh),
BBIOMpPATh CIIOCO0 peleHus] yueOHOM 3a7a4M ¢ y4€TOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpejiaraeéMble BapUaHThI
pELICHU;

COCTaBJISITh TUIaH JEMCTBUN (TUlaH peanu3alid HaMEYeHHOro ajJropuTrMa
pelIeHusI), KOPPEKTUPOBATh MPEIJIOKEHHBIA aJTOPUTM C YYETOM MOJYUEHHUS
HOBBIX 3HaHUU 00 N3y4aeMOM OOBEKTE;

Jenatb BBIOOp B YCIOBHUSIX MPOTUBOPEYMBOM HHGMOpManuu U Oparhb
OTBETCTBEHHOCTb 32 PEILLICHHUE.

CamokoHTpOIb (pedaaexcus):

BJIQJIETh CIIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHBAIIUU U peIIeKCUU;

JIaBaTh OLICHKY CUTYAIlMU U MPEIararh IiaH €€ U3MECHECHUS;

YVUUTBIBATh KOHTEKCT M NPEIBHAETh TPYIAHOCTH, KOTOpPbIE MOLYT
BO3HUKHYTh TMpU pEIICHHH Y4eOHOM 3aJauu, aJanTUpOBaTh pEIICHHE K
MEHSIOIIMMCST 00CTOSITENIbCTBAM;

OOBSCHATh NPUYMHBI  JOCTHXKEHUS  (HEHOCTH)KEHHS]) PE3yJbTaTOB
UH(POPMAIIMOHHON JIeATENbHOCTH, JaBaThb OLEHKY NPUOOPETEHHOMY OIBITY,
YMETh HAXOAUTH NO3UTUBHOE B IPOU30LIEAIIEH CUTYALINH;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB,
MU3MEHUBLINXCS CUTYallui, YCTAHOBJIEHHBIX OIMIMOOK, BOHUKIIUX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3YNBTATA LIEJIU U YCIOBUSM.

IMOLMOHAJIBLHBLIN HHTEJIEKT:

CTaBUTh ce0s Ha MECTO JpYroro 4ejloBeKa, IOHMMaTb MOTUBBI H
HaMEpEeHUs APYroro.

IIpunsitue cedst u aApyrux:

OCO3HAaBaThb HEBO3MOXHOCTh KOHTPOJMPOBAaTH BCE BOKPYr Jaxe B
YCIIOBUAX OTKPBITOTO TOCTYMA K JIFOOBIM 00bEMaM MHGOPMAIIHH.

INPEAMETHBIE PE3YJ/IbTATBI

K koniy oOyuenuss B 7 kJjacce y oOyuwaromierocs OyayT chOpMHUPOBAHBI
CIICAYIOIIUE YMEHUS:

NOSICHATH ~ HA  TMPUMEpax  CMBICA  MOHATHH  «UH(pOpMAIUsN»,
«MH(pOPMAIMOHHBIA  Mpolece», «o0paboTka uHOpMaIMu», «XpaHEeHUe
uH(pOopMaIuny, «Iepenada HHPOpMaIm»;

KOJAMPOBAaTh W JCKOIWPOBATH COOOIIEHUS TIO 3aJaHHBIM IIPaBUIIAM,
JE€MOHCTPUPOBATh  TMOHMMAHUE  OCHOBHBIX  IPUHUIUIOB  KOJAMPOBAHMS
MH(OpMAaIKU pa3InYHON TPUPOJIBI (TEKCTOBOM, IpaueCcKoOi, ayiuo);

CpaBHUBAThH JIJIMHBI COOOIICHUHN, 3alMCAHHBIX B Pa3UYHBIX andaBuTax,
OIepUpOBaTh E€AUHHUIIAMH HW3MEPEHHUs] MH(POPMALMOHHOIO 00bEMa U CKOPOCTHU
nepeaadr JaHHbIX;

OLIEHWBATh M CPABHHUBATh pa3Mephbl TEKCTOBBIX, IpapUuecKux, 3BYKOBBIX
daitnoB u Buseohanios;

IPUBOANTH TPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHHs W Tepeaadu
uHGOpPMAINH, CPABHUBATHh UX KOJTMYECTBEHHBIE XapaKTEPUCTHKH;



BBIJICIISITh OCHOBHBIE ATAllbl B HCTOPUM U ITIOHUMATh TEHIAEHUMHU Pa3BUTHS
KOMITBIOTEPOB U MTPOrPAMMHOI0 00ECIICUEHMUS;

NoJiyyaTb ¥ HCIONb30BaTh  HMHPOPMALMIO O  XapaKTEPHUCTHKAX
IEPCOHAILHOTO KOMIIBIOTEpA M €ro OCHOBHBIX 3JIeMEHTax (mporeccop,
olrepaTUBHAs MMaMsITh, TOJITOBPEMEHHAs NaMATh, YCTPOMCTBA BBOJAa-BbIBO/IA);

COOTHOCHUTH XapaKTEPUCTUKHU KOMITBIOTEPA C 33ja4aMHM, PEIIAEMbIMH C €r0
IOMOLBIO;

OPUEHTUPOBATHCSI B HMEPAPXUUECKOW CTPYKType (ailioBOM CHCTEMBI
(3anuceiBaTh NOJMHOE UM (Qailna (karamora), nyTb K (Qailny (karamory) mo
UMEILIEMYCS ONMCAHUIO daitnoBoi CTPYKTYpPBI HEKOTOPOro
MH(OPMAIIMOHHOTO HOCUTEJIA);

pabotath C (ailyloBOM CHCTEMOW TEPCOHAIBHOTO KOMIIBIOTEpPA C
UCMOJb30BaHMEM rpaduyeckoro uHTepdelica, a HMMEHHO: CO37aBaTh,
KOIIMPOBATh, NIepeMeNIaTh, IEPEUMEHOBBIBATD, YAAIATh U ApXUBUPOBATH (Paiiiibl
U KaTaJoru, UCIOJIb30BaTh AHTUBUPYCHYIO IIPOI'PAMMY;

NPE/ICTABISATh pE3yJIbTATHI CBOEH JEeSTENbHOCTH B BUJIE
CTPYKTYPUPOBAHHBIX HJUTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEAUINHBIX
MIPE3CHTAINM;

uckath uHpopmaiuio B MHTepHeTe (B TOM YHUCIE, MO KIIOYEBBIM CIOBaM,
0 U300paXEHUI0), KPUTHUUYECKH OTHOCHUTHCS K HaWJIeHHOW uHdOpMaIni,
OCO3HaBasi OMAcCHOCTb I JIMYHOCTH U  OOIECTBa PpacnpoCTpaHEHUs
BPEIOHOCHOW  HMH(OpManuMv, B TOM  YHUCIE  SKCTPEMHUCTCKOTO U
TEPPOPUCTUYECKOI0 XapaKTepa,;

NOHUMATh CTPYKTYPY aAPECOB BEO-PECypPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET -KOMMYHUKALIHI;

coOumo1aTh TpeOoBaHMs OE30MACHOM SKCIITyaTalluM TEXHUYECKUX CPE/ICTB
MH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOI'MH, COOJI0/IaTh CETEBOM
ATUKET, 0a30Bble HOPMbI MH(POPMALMOHHOW STUKM M TMpaBa Npu padoTe C
MPWIOKEHUSIMU Ha JIFOOBIX ycTpoiicTBax U B UHTepHeTe, BHIOMpaTh Oe30macHbIe
CTpaTeruy NOBEICHHUS B CETH;

NPUMEHATH METOJbl TNPOPWIAKTUKA HEraTUBHOTO BIIMSHMS CPEICTB
MHPOPMAIIMOHHBIX Y  KOMMYHHKAI[MOHHBIX TEXHOJOTHMH Ha  30pPOBbHE
N10JIb30BATEJIS.

K xonmy oOyuenuss B 8 kjacce y oOydwaromerocss 0yayT cQopMHpOBaHBI
CIIEAYIOIUE YMEHUS:
NOSICHAT, HAa NpPUMEpax  pPasiMuMs MEXAY IO3ULHUOHHBIMHU U
HEIMO3ULMOHHBIMU CUCTEMAaMU CUUCIICHNUS;
3aliChIBaTh U CpaBHUBATh Lenble yucia oT 0 go 1024 B pasnmuyuHbIX
NO3ULIMOHHBIX CHUCTEMax CYHUCIEHUs (C OCHOBaHUAMM 2, 8, 16), BBIIOIHSATH
apudmMeTnyecKue onepalnuy HajJ HUMH,
pPacKpbIBaTh CMBICII MOHSATUN «BBICKA3bIBAHUE», «JIOTMYECKask ONeparus»,
«JIOTUYECKOE BBIPAKECHUEN;
3alHUChIBATh JIOTUYECKHE BBIPAKEHUSI C HMCIIOJb30BAHUEM JIU3BIOHKIIUHY,
KOHBIOHKIIMW U OTPULAHUS, ONPEAENIATh UICTUHHOCTD JIOTHYECKUX BBIPAKEHUM,
€CJIM U3BECTHBI 3HaYEHUSI HICTUHHOCTH BXOJSIIHMX B HETO IEPEMEHHBIX, CTPOUTH
TaOJIULIBl UICTUHHOCTH JIJISl JIOTHYECKUX BBIPAKECHHI;
PacKpbIBaTh CMBICI TOHATUI «HUCTIOTHUTEIBY, «aJITOPUTM», KIIPOTpaMMay,
MOHMMasl Pa3HUILY MEX]Y YHOTpeOJCHUEM 3TUX TEPMHHOB B OOBIIEHHON peun
U B UH(OpMATHKE;



OIMHMCBHIBATh AJTOPUTM PpEIISHUs 3aadd Pa3IMUYHBIMH CIIOCOOAMH, B TOM
YHCNE B BUJE OJIOK-CXEMBI;

COCTaBJISATh, BBIMOJHIATE BPYYHYIO M Ha KOMIBIOTEPE HECIOXHBIE
QITOPUTMBI C MCIIOJ30BAHMEM BETBJICHUNW W IMKIOB [IJI1 YIPaBICHUSA
UCIIOJIHUTEISIMU, TakuMU Kak PoOoT, Uepenanika, UepTéKHUK;

UCIIO0JIb30BaTh KOHCTAHTHI M MEPEMEHHBIE PA3IMUHBIX THUIOB (YMCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TakKXKe COJIepXKallUe MX BBIPAKECHUS,
UCII0JIb30BaTh ONEPATOP MPUCBANBAHUS,

UCIONB30BaTh MpH  pa3pabOTKe MporpaMM JIOTUYECKHUE 3HA4YCHUS,
orepali 1 BbIpaKEHUS C HUMU;

aHAJIM3UPOBATh MPEIJIOKEHHBIE aJTOPUTMbI, B TOM YHUCJE OINPEACIATh,
KaKWe pe3yJIbTaThl BOBMOXKHBI IPH 3aITAHHOM MHOKECTBE UCXOIHBIX 3HAUCHUH;

co3/laBaTh W OTJIAKHBATh MPOrpaMMbl Ha OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackams, Java, C#, IllkonbHbIi
ANTOPUTMHUYECKUN SI3BIK), peann3yromre HECIOXKHbIE alrOPUTMbl 00pabOTKU
YHCIIOBBIX JIAHHBIX C HCHOJb30BAaHUEM IIMKJIOB W BETBJICHHWU, B TOM 4YHCIIC
peanu3ylolKe MPOBEPKY JEJIMMOCTH OJIHOTO II€JION0 4YHCjIa Ha Jpyroe,
IPOBEPKY HATypaJIbHOTO 4YHCJIa Ha IPOCTOTY, BBIACHCHUA MUDp U3
HaTypaJbHOTO YHUCIIA.

K konmy oOyuenuss B 9 kiyacce y oOyuaromerocs OyayT chOpMHUPOBAHBI
CJIEIYIOIINE YMEHUS:

pa3duBaTh 3a/1ayd Ha MOA33Ja4M, COCTABJIATh, BHIMOIHATH BPYUYHYIO U Ha
KOMITbIOTEPE HECIIOKHBIC AITOPUTMBI C UCIIOJIb30BAHUEM BETBIICHHH, ITUKIIOB U
BCITOMOTATEIbHBIX aJITOPUTMOB JIJISI YIPABJICHHUS WUCIOIHUTEIIMHU, TAKUMHU KaK
Po6ot, Uepenamika, YepTEéKHUK;

COCTaBIISITh W  OTJ&XHBATh MPOTPAMMBbI, PpPEATH3YIONIUE THUIIOBBIC
QITOPUTMBI 00paOOTKHM YHCIOBBIX IOCIEIOBATECIBHOCTCH WM OJHOMEPHBIX
YUCJIOBBIX MAacCHUBOB (TMIOMCK MAaKCUMYMOB, MHHUMYMOB, CyYMMbl WJIH
KOJIMYECTBAa DJIEMEHTOB C 3aJaHHBIMU CBONCTBAMH) Ha OJHOM U3 S3BIKOB
nporpammupoBanus  (Python, C++, TIlackams, Java, C#, IllkonbHbIi
ANTOpUTMHUYECKUN S3BIK);

PacKphIBaTh CMBICT TIOHSTHI «MOJIENbY, «MOJEIUPOBAHUEY, OMPEICIIATh
BUJIbI MOJIEJIEH, OLICHUBAThH aJ€KBATHOCTh MOJIENIM MOJCIUPYEMOMY OOBEKTY U
IEJISIM MOJICITUPOBAHUS,

UCIIOJIb30BaTh Tpadbl M AEPEBhS NJIsT MOJCITUPOBAHUS CUCTEM CETEBOM U
UEPAPXUYECKON CTPYKTYpPbI, HAXOAUTH KpaTdyalliuii MyTh B rpade;

BEIOWpAaTh CIOCOO TPENCTABJICHHUS JaHHBIX B  COOTBETCTBUU C
MOCTaBJICHHONW 3amadeil (TaOnuibl, CXeMbl, TpapuKd, aUarpaMmbl) C
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB  00padOTKU
JTAHHBIX;

UCIIOb30BaTh JJEKTPOHHBIE TaOMMIBI i OOpaOOTKM, aHaau3a |
BU3YyaJU3allid YUCIOBBIX JAHHBIX, B TOM YHCJI€ C BBbIJIECJICHHUEM JHara3oHa
Ta0IUIBI U YIIOPSJOUUBAHUEM (COPTUPOBKOI) €ro 3JIEMEHTOB;

co3maBaTh W TIPUMEHATH B DJEKTPOHHBIX TaOMUIax (HOPMYJIBI IS
pacu€ToB C UCIIOJIb30BAHUEM BCTPOCHHBIX apU(DMETHUECKUX  (PYHKIIUI
(cyMmmupoBaHue M TOACUET 3HAUCHUH, OTBEUAIOIIMX 3alaHHOMY YCJIOBHIO,
cpenHee apudmeTHdeckoe, TMOWCK MaKCUMaJIbHOTO ¥  MHHUMAJIbHOTO
3HAYCHUS ), A0OCOIFOTHOM, OTHOCUTEILHOM, CMEIIIAHHON aJIpecalliy;

WCITOJIb30BaTh AJICKTPOHHBIC TAOIHUIIBI SISl YUCICHHOTO MOJCITUPOBAHUS B
IPOCTBIX 33JladaxX U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



UCIOJb30BaTh  COBPEMEHHBIE HHTEPHET-CEPBHCHI (B TOM  YHUCIHE
KOMMYHUKAIIMOHHBIE CEpPBUCHI, OOJAaYyHbIE XpaHWIMINA JAHHBIX, OHJIANH-
MpOrpaMMbl (TEKCTOBbIE M TpaUUYEcKUe PEeAaKTOpPbl, CpeAbl pa3padOTKH)) B
y4eOHOH 1 MOBCEHEBHOMN AESITEIbHOCTH;

IPUBOANTH TMPUMEPHI HCIOIBb30BaHUA Te€OMH()OPMAIIMOHHBIX CEPBUCOB,
CEpBHCOB TOCYAAPCTBEHHBIX YCIYT, 00pa3oBaTelIbHBIX cepBHCcOB NHTepHETa B
y4eOHOI 1 MOBCEHEBHON AESITETbHOCTH;

UCTIONb30BaTh  pas3iIMYHBIE CPEICTBAa  3alIUTBI OT  BPEIOHOCHOTO
IPOrpaMMHOI0 OOecTeueHHs], 3alMIIaTh TEPCOHANBHYI0 HWH(GOPMAIUIO0 OT
HECAHKI[MOHWPOBAHHOTO JIOCTYIIA U €ro MOCJIEACTBUM (pa3riaiieHusi, IoAMEHbDI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKMX U COLHUAIBHO-
TICUXOJIOTUYECKUX  aClleKTOB HCIOJIb30BaHUsA ceTu UWHTepHeT (cereBas
AHOHMMHOCTb, IM(GPOBON Clied, AyTEHTHYHOCTh CYOBEKTOB U PECypCOB,
OIACHOCTh BPEJIOHOCHOTO KOJIa);

pacro3HaBaTh TMOMBITKM W TNPEAYNpekIaTh BOBJICUEHHE ce01 W
OKPYKaIOIUX B IECTPYKTUBHBIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOI aKTUBHOCTHU
(B TOM qucie KUOEPO Yy IIUHT, dbuuHr).



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHnoBanue Koau4vecTBOo yacoB

Ne DJIeKTPOHHBbIE (LM poBbIe)
pa3jaesioB u TeM KoHnTtpoJbHbIe IIpakTnueckue

n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
nporpaMmabl padoThI padoThI

Pa3znen 1. HudpoBasi rpaMoTHOCTH

Kommnsrorep —
11 YHUBEpPCAIbHOE 5 bu6moreka [JOK
' YCTPOMCTBO https://m.edsoo.ru/7f41646e
00pabOTKK TaHHBIX
12 [Iporpammsl u 4 bubmorexa [JOK
' JIAHHBIE https://m.edso00.ru/7f41646e
13 KomneroTepHsie 5 bu6mmotexa [IOK
' cetu https://m.edso00.ru/7f41646e
Hroro no pazaeny 8

Pazgea 2. Teopernueckue 0CHOBbI HHPOPMATHKH

Nudopmarnus u
2.1 nH(pOpMaIIMOHHBIC 2 bubmmorexa LHOK
' pMatt https://m.edsoo.ru/7f41646e
IPOLIECCHI
59 IIpencraBnenue 9 bubmuotexa LIOK
' uHbopMaun https://m.edsoo.ru/7f41646e
Uroro no pazneny 11

Pasnen 3. UudopmannmoHHble TEXHOJIOTUH



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

31 TekcToBbIC 6 bubmoreka [JOK

' JIOKYMEHTHI https://m.edso00.ru/7f41646e
39 KomneroTepHas 4 bu6mmotexa [IOK

' rpaduka https://m.edsoo.ru/7f41646e
33 MybTUMeEUiHbIE 3 bubmotexa LIOK

' Npe3CHTAIMH https://m.edso0.ru/7f41646e

Hroro nio pazaeny 13

PesepBHoe Bpems 2

OBLIEE KOJIMYECTBO a4

YACOB 11O ITPOTPAMME



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

8 KJIACC

HauMeHoOBaHue KouauyecTBo yacos
Ne JIeKTPOHHBIE (LM poBbIE)
pa3ie/ioB u Tem KonTposabHbie IIpakTHyeckue
n/m Bcero o0pa3oBaTeIbHbIE PeCYPChI
NporpaMMal padoThI padoThI
Paznen 1. TeopeTruueckue 0CHOBBI HHPOPMATHKH
bubmioreka [IOK
1.1 C
HCTEMBL crcemt 6 1 https://m.edso0.ru/7f418516
DJIEMEHTHI
1.2 MaTeMaTU4YECKON 6 1 Eubmorexa HOK
' https://m.eds00.ru/7f418516
JIOTHKHU
Hroro no pazneny 12
Pa3zjnen 2. AiropuT™MBI M IPOrpaMMHPOBaHHE
Hcnonnurenu u
21 aJITOPUTMBI. 10 ! bubmorexa [IOK
' AnropurMuuecKue https://m.edsoo.ru/7f418516
KOHCTPYKIIUU
29 S13bIK 9 bubmioreka [IOK
' POrpaMMHUPOBAHUSI https://m.edso0.ru/7f418516
bu6moreka [JOK
2.3 A
HEE SEEOPEENES 2 https://m.edso0.ru/7f418516
Uroro no paznemy 21
PezepBHOE Bpems 1



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




9 KUIIACC

Ne
n/n

HaumMenoBanue
pa3aesioB U TeM
NMPorpamMmabl

KoanuecTBo yacos

Bcero
padoThI

KonTposabHbie

IIpakTHyeckue
padoThI

iIeKTpOHHbIE (U POBbIE)
o0pa3oBareJbHbIE PeCypChl

Paznea 1. ludpoBasi rpaMoOTHOCTH

I'moGanpHas ceThb

HNutepuer u
11 CT aTIz)I‘I/II/I 3 bubmoreka IIOK
' P https://m.edsoo.ru/7f41a7d0
0€e30MIacHoro
HOBENEHUS B HEU
Pabora B
1.2 MHPOPMALIMOHHOM 3 bubmmotexa IIOK
' pmatt https://m.edso0.ru/7f41a7d0
IIPOCTPAHCTBE
Hroro no pasneny 6

Paznen 2. Teoperuueckue 0CHOBbI HHPOPMATHKH

MonenupoBaHue Kak bubmioreka [IOK
2.1 8
METOJ IO3HAHUA https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8

Pa3nen 3. AiropuT™Msbl M IPOrpaMMHpOBaHHE

Pa3pabotka

31 ATFODITMOB I 6 bubmioreka [IOK
' p https://m.edsoo.ru/7f41a7d0
porpaMm
3.2 VYnpanenue 2 bubmuotexa LIOK



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

Uroro no pazneny

8

Pa3znea 4. UudopmanmoHHbl

€ TCXHOJIO0I'MA

41 DNEeKTPOHHBIE 10 bubmuorexa [JOK
' TaOIUIBI https://m.edsoo.ru/7f41a7d0
WudpopmanmonHbie
49 TEXHOJIOTUH B 1 bubmuoreka [JOK
' COBPEMEHHOM https://m.edsoo.ru/7f41a7d0
oOlrmrecTBe
Hroro no pazneny 11
PesepBHOE BpeMst 1
OBIIEE KOJIMYECTBO 34

YACOB 11O ITPOTPAMME



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




ITIOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
KosauyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KoHnTpoJbHbIE IIpakTnuyeckue
n/n Bcero U3YyYCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl

Kommnbrorep —
YHUBEpPCAIbHOE
BBIUMCIHTEIILHOE
YCTPOMCTBO,

AGOTAIONIEE 110 1 but6mmoreka [JOK
P https://m.edsoo.ru/8a1521d2
nporpamme. TexHuka
0€301acCHOCTH U
npaBuia padoTH Ha
KOMITBIOTEPE
Hcropus n
COBPEMEHHBIE . bubmmoreka LIOK
TEHJECHIIUU PA3BUTHUSA https://m.edsoo.ru/8a1523ee
KOMITBIOTEPOB
[Tporpammuoe
obecrieucHue
komnbroTepa. [IpaBoBas 1 bubmorexa HOK

pa. =p https://m.edso00.ru/8a152826

OXpaHa MporpamMm u
JTAaHHBIX
®daiiael ¥ anKy. L bu6morexa IIOK
OCHOBHBIE OIEpaIlfu ¢ https://m.edsoo.ru/8al52a74



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74

(daiaamMu ¥ mankKaMu

ApxuBanus JaHHBIX.

5 Hcnomp3oBanue bu6morexa IIOK
IIpOrpaMMm- https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
Komnsrorepnsie

6 BHUPYCHI U bubmotexa [JOK
AHTUBUPYCHBIE https://m.edsoo.ru/8a152f74
IPOrpaMMbl
KoMmberoTepHbIE CeTH.

7 [Touck undopmanuu B bubmorexa TIOK

pMant https://m.edso0o.ru/8a153244
cetu MHTepHeT
CepBHCHI HUHTEPHET-
KOMM YHUKAIHAM.
CeTteBoil 3TUKET.
8 Crpaterin bubmmoreka [IOK
P https://m.edso0.ru/8a153460
0e301macHoro
MOBE/ICHUS B
HNaTepuere
bubmoreka [IOK
9 nu
HpopMALIA H AaHHEIE https://m.eds00.ru/8a161966

10 NudopmarnmonHsie bu6motexa [IOK
MIPOIIECChI https://m.edsoo.ru/8al61e2a
Paznoob6pasue sS3b1K0B U Bub OK

11 andaBuUTOB. nomorexa L

EctecTtBeHHBIC M

https://m.edsoo.ru/8al61fec



https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec

(dbopMasibHbIC S3BIKH

JIBonuHbIi andaBuT.

12 [TpeoOpazoBanue bu6mmoteka [IOK
moboro andasuTa K https://m.eds00.ru/8a162186
JIBOUIHOMY
IIpencrasnenue

13 JTAaHHBIX B KOMITBIOTEPE bubmorexa [IOK
KaK TEKCTOB B https://m.edsoo.ru/8a162316
JIBOUYHOM aji(haBUTE
Enunuisl nsmepenust

14 uH(popMaLH U bubmmoreka LIOK
CKOPOCTH Ilepeaadu https://m.edso0.ru/8a16249c
JaHHBIX
KonupoBanue TekcToB.

15 PaBHomepHBIE 1 bubmotexa [IOK

P https://m.edso0.ru/8a1625f0
HEpaBHOMEPHBIE KOJIbI
JexonupoBanue
16 COOOIIEHMIA.
WHpopmainoHHbIH
00BEM TEeKCTa
ndposoe
17 E e(m:TaBneHHe bubmotexa [JOK
pel https://m.edso0.ru/8a162848
HETIPEPBIBHBIX TAHHBIX
KonupoBanue mnera. Bu6 OK
18 Ouerrka noamoreka 1

MH(}OPMAIITOHHOTO

https://m.edso0.ru/8a1629ec



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

00BbéMa rpauIeCKux
JAHHBIX TSI

pacTpoBOro
M300paK CHUS
bub6muorexa IIOK
19 K
OAUPOBAIHE SByKa https://m.edsoo.ru/8al162b72
PesepBHEBIN ypoK
«KontponbHas paborta

20 [0 Tene bub6muorexa IIOK

| https://m.edso00.ru/8a162d02
IIpencraBnenue

uHpopmaruu'"y

TekcToBbIE TOKYMEHTHI,

21 HUX BBOJ U bu6morexa IIOK
pEeIaKTUPOBAHUE B https://m.edsoo.ru/8al62e7e
TEKCTOBOM Ipolieccope

99 dopmatupoBaHue bubmmoreka [IOK
TEKCTOBBIX JIOKYMEHTOB https://m.edsoo.ru/8al62fe6
[TapameTpsl CTpaHUIBL. bubmmoreka LIOK

23
Crucku 1 TabJIAIbI https://m.edsoo.ru/8a1632d4
BcraBka HETEKCTOBBIX

24 00BEKTOB B TEKCTOBBIC Bubmmorexa [IOK

https://m.edso00.ru/8a1632d4
JTIOKYMEHTBI
NHTemnekTyaibHbie
o5 BO3MOXHOCTH

COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB



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

O060011EeHE U
cUCTEMAaTU3anus

26 3HAHUH 10 TEME bubmiorexa [JOK
https://m.edsoo.ru/8a1635c2
«TekcroBbie
JIOKYMEHTBI»
['paduueckuii
27 penaktop. PactpoBbie Bubmmorexa LIOK
https://m.eds00.ru/8a163874
PUCYHKH
Onepaunu
28 peaKTUPOBAHUS Bubmmorexa [IOK
https://m.edsoo.ru/8a1639d2
rpadguueckrux 00ObEKTOB
bu6morexa IIOK
29 Bekropnast rpaduka https://m.edso00.ru/8a163b30
O6o0mmenne u
CHUCTEMAaTH3aIHS
3HAHUU MO TeMEe
30 «KoMmmnbrotepHas bubmmoreka [JOK
rpadukay. https://m.edsoo.ru/8a16404e
[TpoBepounast pabora /
Bceepoccuiickas
MpoBepovHas paboTa
Pe3epBHbII ypoOK.
O06o0menne u
31 CHCTEMaTH3aIIHs bubmiorexa [IOK
3HaHUH / https://m.edsoo.ru/8a164828
Bcepoccuiickas

nmpoBepovHas pabora



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
https://m.edsoo.ru/8a164828

IToaroroBka
32 MYJIBTUM € TUHHBIX 1 bubmorexa LHOK
Y 8 . https://m.edsoo.ru/8al642c4
Mpe3eH Talui
JloGaBneHre Ha Cllai
33 AyMOBHU3YyaJIbHBIX 1 but6mmoreka [JOK
JNAHHBIX, aHUMAaIIUHA 1 https://m.edsoo.ru/8a164472
TUTIEPCCHITOK
O00061IeHE U
cHCTeMaTH3aIns
34 3HAHU 10 TEME 1 Bubmiorexa LHOK
. https://m.edsoo.ru/8a164652
«MynbTUMEIUIHBIE
TIpe3eHTaIlUM»
OBIIEE KOJIMYECTBO 34

YACOB 11O ITPOTPAMME



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

8 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne ara mudpoBbIie
Tema ypoka KonTpoabHbie I[IpakTHyeckue A op
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
HemosunmonHsie u
1 o3 I/I(];IHHBIG CHCTEMBI 1 bubmorexa TIOK
H https://m.edsoo.ru/8a1649e0
CUHCJICHHS
5 Pa3Bepnyras gopma L bu6motexa [IOK
3aIMCH YHCIIa https://m.edsoo.ru/8al64ba2
JIBomuHas cucrema
CUHCJICHHS. Eu6 1OK
HOIHNOTEKA
3 A CKHUe
pumernieck . 1 https://m.edsoo.ru/8a164d96
OTepalyy B TBOUIHOU
CHCTEME CUHUCIIEHUS
4 BoceMepuunas cucrema 1 bubmmoreka LIOK
CUHMCIIEHUS https://m.edso0.ru/8a165296
5 [IlecTHaguarepuyHas 1 bubmuorexa [IOK
CHCTEMa CUYUCICHUS https://m.edsoo.ru/8a16549e¢
O060011EeHIE U
6 CcUCTeMaTHh3allus 3HaHUU 1 bubmunoreka [IOK
o TeMe «CucreMsl https://m.edsoo.ru/8a16564c
CUHCIICHUS
7 Jlornueckue L bu6morexa IIOK
BBICKA3bIBAHUS https://m.edsoo.ru/8al1657fa



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

8 Jloruueckue onepanuu bu6moteka [IOK
«U», AN, KHE» https://m.edso0.ru/8a165b56
Onpenenenue
9 HCTUHHOCTU COCTaBHOI'O bubmorexa LHOK
https://m.edsoo.ru/8al165cf0
BBICKa3bIBAHUSA
10 Ta0auIel HICTUHHOCTH
bubmoreka [IOK
11 Jlornueckue 3neme
THHCCKIE STCMEHTHL https://m.edsoo.ru/8a165e94
KonTpomnbsHas padora mo
12 TeMe «DJIEMEHThI bubmmoreka [IOK
MaTeMaTUYECKOH https://m.edsoo.ru/8a178c38
JIOTUKI))
[lonsTne anroputma.
13 Hcnonuurenu bubmorexa TIOK
https://m.edsoo.ru/8a17949e
aJTOPUTMOB
CBolicTBa aJIrOpUT™MA.
14 CrocoOxI 3armcu bubmorexa LHOK
https://m.edsoo.ru/8a179606
ajaropuT™Ma
AnroputmMuydeckas
15 KOHCTPYKITUS
«CIIEIOBAHUEY.
JInnenHsplil alropuT™
AnroputMudeckas
16 KOHCTPYKITUS

«BETBJICHUEY: MTOJHAS U
HernoJHasi GopMbl



https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606

AnropurMudeckas

17 KOHCTpYKIIS bubmmoreka [IOK
https://m.edso00.ru/8a17998a
«TIOBTOPEHUE»

18 dopmanbHOE bu6mmotexa [IOK
WCIIOJIHEHU € aJITOpUTMaA https://m.edsoo.ru/8al79aac
PazpaboTka HECIOKHBIX
aJTOPUTMOB C

19 HCIIOJIb30BaHUEM ITUKJIOB bubmmoreka [JOK
TSl yIIPaBJICHUS https://m.edsoo.ru/8al79elc
(dbopManbHBIMU
WCIIOJIHUTEIISAMU
Pa3zpaboTka HeCcIoKHbBIX
aJTOPUTMOB C
MCIIOJIb30BAaHUEM ITUKJIOB

20 Y BETBJICHUN JUIA bubmorexa LHOK

https://m.edsoo.ru/8al79e1c
YIpaBIICHUS
(dbopMaTbHBIMU
WCIIOJTHUTEIISIMU

21 BrimonHeHne bubmorexa [IOK
aJrOPUTMOB https://m.edsoo.ru/8al7a06a
O600m1ieHue u
cUCTEeMaTH3aIvs 3HaHU I

99 mo Teme «cnomHuTem bubmorexa [IOK

Y QJITOPUTMBI.
AJnropuTMHYECKHE
KOHCTPYKIUN

https://m.edsoo.ru/8al7al8c



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
https://m.edsoo.ru/8a17a18c

23

SI3BIK

MPOrPaMMHK POBAHUSI.
Cucrema

MIPOrPaMMH POBAHUS

24

ITepemennsie. OnepaTop
MIPUCBaUBaHUS

25

[TporpammupoBanue
JMHEWHBIX aJrOPUTMOB

26

Pazpabotka nporpamm,
CoziepKalUX OepaTop
BETBJICHUS

27

JluanoroBas oTiagka
rporpaMm

28

[uxn ¢ ycnmoBuem

29

[ukn ¢ mepeMmeHHon

bub6moreka [JOK
https://m.edsoo.ru/8al7ac4a

30

O6paboTKa CHUMBOJIBHBIX
JTAHHBIX

bubmuorexa [IOK
https://m.edsoo.ru/8al7ad6c

31

O60061eHue u
CHCTeMaTu3alus 3HaHUH
10 TeMe «SI3bIK
IPOrpaMMH POBAHUS»
[TpoBepounas padoTa /
Bceepoccuiickas
MpoBepoyHas pabora

but6mmoreka [JOK
https://m.edsoo.ru/8al7ae8e

32

Pe3epBHBIN ypOK.

bub6moreka [JOK



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e

O060011EeHE U
cucTeMaTu3anusa 3HaHUuu
U YMEHHI 110 KypCy
uH(popMaTHKH 8 Kiacca /
Bcepoccuiickas
MpoBepoUHas paboTa

https://m.edsoo.ru/8a17b456

AHanus3 anrropuTMoB.
Ormpenenenue

33 BO3MOXXHBIX PE3YJIbTATOB
paboThI aropuT™Ma MpU
3aJJaHHOM MHOXECTBE

BXOJHBIX JaHHBIX

bubmorexa [IOK
https://m.edsoo.ru/8al7afa6

AHayu3 anropuTMOB.
Onpenenenue

34 BO3MOKHBIX BXOJIHBIX
JAHHBIX, TPUBOJAAIINX K

JAHHOMY pe3yJbTaTy

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34



https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
N Tema ypoxa KonTpoabHbie IIpakTHyeckue Aara muposLIe
n/n Bceero H3YYCHUA oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr

I'nobanpHas ceThb

1 Wnrepner. IP-anpeca 1 bubmmoreka LIOK
y3710B. bosbmme https://m.edsoo.ru/8al17b578
JTAaHHBIC

5 Nudopmarnmonnas L bu6motexa [IOK
0€30MmacHOCTh https://m.edso00.ru/8al7b690
VYuer nmousatus o0
MH(pOPMaAILIMOHHOM
0e301acHOCTH MpU

3 CO3JaHUH 1 bu6morexa IIOK
KOMIIJIEKCHBIX https://m.edsoo.ru/8al7b7bc
MH(pOPMAIIMOHHBIX
00BEKTOB B BUJIC BEO-
CTpaHUI]

4 Bunge! nesareasHOCTH B L but6mmoreka [JOK
cetu HTepuer https://m.edsoo.ru/8al17b8e8
O0J1a4HbIC TEXHOJIOT M.
Hcnons3oBanue

5 OHJIalH-0(uca I 1 bubmorexa HOK

https://m.edsoo.ru/8al7bale

pa3paboTku
JIOKyMEHTOB



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

O060011EeHE U
CHCTEeMaTH3alMs
3HAHUH 10 TEMaM
«I'mobanbpHas ceTh
WHTepHeT 1 cTpaTeruu
Oe3omacHoro
MOBEJICHUS B HEM),
«Pabora B
nH(pOpMaITMOHHOM
MIPOCTPAHCTBE»

bubmorexa [IOK
https://m.edsoo.ru/8a17bb36

Moxemu n
MOJIETTUPOBAHHUE.
Krnaccuduxanuun
Moenen

bubmorexa [IOK
https://m.edsoo.ru/8al17be06

TabauuHbBIE MOJETH

bub6moreka [JOK
https://m.edsoo.ru/8al7c04a

Pazpabotka
OAHOTAOIUYHON 0235l
manubix. CocTaBiaeHrE
3a1pocoB K 0asze
MaHHBIX

10

I'pad. Becosas
MmaTpuna rpaga. Jnuna
MyTU MEXKITY
BepIIMHAMU rpada.
Brruncienne
KOJIMYECTBA ITyTEN B



https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

HaIpaBJICHHOM
alMKJINYECKOM Tpade

11

Hepeso. [Tepedop
BapHAHTORB C TOMOIILIO
nepeBa

12

MaremaTnueckoe
MO eI POBaHUE

bubmuorexa [IOK
https://m.edsoo.ru/8a17c392

13

DTarbl KOMIBIOTEPHOT O
MOJIESTUPOBAHUS

bubmoreka [IOK
https://m.edsoo.ru/8al7c4aa

14

O000611EeHE U
CHCTEeMaTH3alMs
3HaHui. KoHTponbHas
pabora 1o Teme
«MojaenupoBaHUE KaK
METO/]I ITO3HAHUS

bubmmoreka [IOK
https://m.edsoo.ru/8a17c9c8

15

Pa3Ouenue 3amaun Ha
O13a1a4H.
CocraBicHue
aJIrOpUTMOB U
MIpOrpaMm ¢
HCIIOJIb30BaHUEM
BETBIICHHH, IINKJIOB B
BCIIOMOTaTEIIbHEBIX
aJIrOpUTMOB

bub6muorexa IIOK
https://m.edsoo.ru/8al7cb12

16

OnHOMEpHBIE MaCCUBBI

bubmmoreka [IOK
https://m.edsoo.ru/8al7cc3e



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

TunoBbie anropuTMbI

bubmmoreka [IOK

17
00pabOTKH MacCHBOB https://m.edso0o.ru/8al7cd60
18 CopTtupoBka MaccuBa
O6paboTKa MoTOKa bubmmoreka [IOK
19
TAHHBIX https://m.edsoo.ru/8a17d01c
O06o06mmenne u
CHUCTEMAaTH3aIHS
3HaHuil. KoHTponpHas
20 aboTa 1o Teme bubmorexa TIOK
P https://m.edsoo.ru/8al7d1ca
«Pa3paboTka
aJrOpPUTMOB U
MIPOrpaMM»
21 Vnpasnenue. Cursai. bu6motexa [IOK
OOpaTtHas cBs3b https://m.edsoo.ru/8al7d4d6
99 PoGotusupoBanHbIe bu6mmoteka [IOK
CUCTEMBI https://m.edsoo.ru/8a17d602
ONeKTpOHHBIE
93 TaOMuIEl. THUIBI bubmorexa [IOK
JaHHBIX B AUCHKaX https://m.edsoo.ru/8a17d710
AIEKTPOHHOUN TaOJIUIIBI
PenaktupoBanue u
24 dbopmatupoBanue bubmorexa HOK
p P https://m.edso0.ru/8a17d832
Ta0JIHIL
BcerpoenHbie hyHKITUN
P Py bubmmoreka [IOK
25 IS TIOMCKA

MaKCHUMyMa,

https://m.edsoo.ru/8a17d990



https://m.edsoo.ru/8a17cd60
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

MUHHMYMa, CYMMBbI 1
cpenHero
apudmMeTnaecKoro

CopTtupoBka u
¢buIbTpanys TaHHBIX B

bub6munorexa IJOK

26
BBIJIEJIEHHOM https://m.edsoo.ru/8a17db70
Mara3oHe
[TocTpoenue nuarpamm
97 1 rpachiKoB B bub6muorexa IIOK
p https://m.edsoo.ru/8al7e08e
AJIEKTPOHHBIX TaOIMIIaX
OTtHOCHTENbHA,
28 a0coIIroTHAS U bubmorexa HOK
https://m.edsoo.ru/8al7e2b4
CMeIIIaHHas aJIpecalusl
VYci10BHBIE BBIUMCIIEHUS
29 B DJIEKTPOHHBIX Eubmorexa HOK
P https://m.edsoo.ru/8al7e6ba
TabIUIax
30 O6paboTka OOTBITUX bubmmoreka [IOK
HaO0OPOB JaHHBIX https://m.edsoo.ru/8al7e87c
YucienHoe
31 MO EJINPOBAHUE B bubmorexa LHOK
AP https://m.edsoo.ru/8al7eaca
JIEKTPOHHBIX TaOIHMIIaX
O0001eHue u
CHCTEMaTU3aLus
. bubmmoreka [JOK
32 3HAHWUH 110 TEME

«INEKTPOHHBIE
TaOJIUIIB»

https://m.edsoo.ru/8al7ec3c



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
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
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Ponb
uH(OpPMAITMOHHBIX
TEXHOJIOTUN B pa3BUTHHU
HSKOHOMHKHU MHUPA,
CTpaHbl, pETHOHA

bub6moreka [JOK
https://m.edsoo.ru/8al7ed54

34

PezepBHBIN ypOK.
O600611eHuE U
CHCTEMAaTU3anusl.
HroroBoe noBTopeHue

bub6muorexa IIOK
https://m.edsoo.ru/8al7ee6¢c

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

34



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

7 KIIACC

Kox nposepsiemoro

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThl 0CBOCHUA OCHOBHOM 06pa30BaT1

pe3yiabTara OCHOBHOTO 00111er0 00pa3oBaHust
1 ITo Teme «I{udpoBas rpaMOTHOCTEY
11 [TosicHITHP Ha TpUMepax CMBICT TMOHSATHH «UHGOPMAIUL», «HH(POPMAIIH(
' uH(popMaIUNY, «XpaHeHne HHPopMaIy», «Iepenada HHPOPMaIum»
12 [TpuBOANTH TpPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUs W Mepeaaydu
' KOJINYECTBEHHBIE XapaKTEPUCTUKU
13 [TonyyaTh ¥ UCIONIL30BATh UH(DOPMALIHIO O XapaKTEPUCTHKAX MTEPCOHATIBLHOT
' asieMeHTax (TpoIeccop, onepaTUBHAS AMSTh, JOJTOBPEMEHHAS ITaMSITh, YCT]
14 COOTHOCUTDH XapaKTEPUCTHUKU KOMIIbIOTEPA C 3a1a4aMHU, PEIIAEMBbIMU C €0 It
HEHTUPOBATLCS B U XUY )51 T WJIOBOM CHCTEMBI ]
Opue OBaThC epa eckol CTpykType (aiimoBoii cucre 3a
15 (karanora), myTh K ¢airy (KaTaJory) mo UMEIOUIEMYCS OINHUCAHUIO (aii.
MH(OPMAIITMOHHOTO HOCUTEIIA)
PaGotath ¢ (ailnoBoil cucTeMoll MEPCOHATBHOTO KOMIBIOTEPA C MC
1.6 uHTepdeiica: co3naBark (KOMUPOBATH, IEPEMENIaTh, TEPEUMEHOBBIBATh, y/Ia
KaTaJor, UCIMOJIb30BATh AHTUBUPYCHYIO MPOrpamMmy)
kath nHpopMmanuo B MHTEpHETE (B TOM YHUCIE MO KIFOYEBBIM CIIOBaM, T
Hcka opmanuio B MHTepHeTe 0 clle MO KJIo4e CJIOBaM,
17 OTHOCHTBCS K HaiJCHHOH WH(OpPMAIMK, OCO3HABAaTh OMACHOCTH ]I
' pacrpocTpaHeHHs] BPENOHOCHOW HWH(POPMAIMK, B TOM YHCIE JKCTPEMUC
XapakTepa
1.8 IToHuMaTh CTPYKTYpy aJpecoB BeO-pecypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIC CEPBHCHI HHTEPHET -KOMMYHHUKAITUH
y
Cobnromath TpeOoBaHUs O€30MaCHOM SKCITyaTallUd TEXHUYECKUX  C]
110 KOMM yHHKAITHOHHBIX TEXHOJIOTHI, COOJIF0/IaTh CETEBON ITHKET, 0a30BhIE HOf
' mpaBa MHpu paboTe ¢ MPUIIOKEHUSMHU Ha JMOOBIX ycTpolicTBax M B MHTE
CTpaTeruu MOBEEHUS B CETU
111 [IpumeHsaTy  MeTOABl  NPOPHUIAKTUKH  HETaTUBHOTO  BIUSHHUS  Cpe
' KOMM YHHUKAITHOHHBIX TEXHOJIOTUH Ha 3JI0POBHE TOJIb30BATEIIS
2 ITo Teme «TeopeTrueckre OCHOBBI HHPOPMATHKI
. OUPOBaTh W JEKOAUPOBATH HICHUS T JAHHBIM TIPaBUJIAM
2.1 Koauposa €KOJUPOBA coob1e 0 3aza aBHJIaM,




OCHOBHBIX NPUHIIUIIOB KOAMPOBAHUS HHPOPMALIUU Pa3IMUYHON PUPOIBI (TEK

CpaBHUBaTh JUIMHBI COOOIIEHHM, 3alMCaHHBIX B Pa3JIMYHBIX al(aBUT

22 M3MepeHus HH(POPMaLMOHHOI0 00bEMa U CKOPOCTH Mepeaadn JaHHbBIX
2.3 OrneHuBaTh U CPaBHUBATH pa3Mepbl TEKCTOBBIX, I'PaUUECKUX, 3BYKOBBIX (ail
3 ITo Teme «MH}popMannoHHbIE TEXHOJIOTUNY
31 IIpencraBiaTh pe3yiabTaTbl CBOEH JAEATEIBHOCTH B BHJIE CTPYKTYpHUP
' JTOKYMEHTOB, MYJIbTUMEAMMHBIX MTpe3eHTaLUN
8 KUIIACC

Kox nposepsiemoro

IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30B

pe3yjabTara OCHOBHOTI0 00111er0 00pa3oBaHus
1 ITo Teme «Teopernyeckre 0OCHOBbI HH()OPMATHKI
11 [TosicHATH HA MpUMepax Pa3Inyus MEXKY NO3ULUOHHBIMU U HEO3UIMOHE
12 3anucelBaTh U CpaBHUBATH Lienble yncia ot 0 1o 1024 B pa3nuyHbIX MO3H
' (c ocHOBaHUsIMH 2, 8, 16), BBITOJIHATL apU(PMETHUSCKUE ONIEPALIMH HA/l HU
1.3 PackpbIBaTh CMBICI OHATUHN «BBICKA3bIBAHUEY, «JIOTMUYECKAs OTEepaIus»,
3anuchiBaTh JIOTMUECKHUE BBIPAKEHHUS C HCHOJIb30BAHHUEM JTU3BIOHKIIUY
1.4 OIpENENATh UCTUHHOCTD JIOTUUECKUX BBIPAKEHWM, €CIM M3BECTHBI 3HAU
HEro NePEMEHHbIX, CTPOUTH TA0IMIIBI HCTUHHOCTHU JUIS JOTUYECKUX BBIPa
2 ITo Teme «AJITOpUTMBI ¥ IPOrPAMMHUPOBAHUE)
21 PackppiBaTh CMBICT MOHATUH «UCHOJIHUTENDBY, «AJITOPUTM», «IIPOrpamy
' yIOTPEOIEHUEM ITUX TEPMUHOB B OOBIJEHHON peYd U B UH(POpPMATUKE
2.2 OnuceBaTh aIrOPUTM PELICHUS 3aJ1a4H pa3JIMUHbIMU CIIOCO0aMH, B TOM 4
23 CocraBiATh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOXKHbBIE a
' BETBJICHUN U LIMKJIOB JJIs YIIPABJIEHUS UCIIOIHUTEISIMU
24 Hcnonb3oBaTh KOHCTAHTHI M MEPEMEHHBIE PA3JIMYHBIX TUIOB (YUCIOBBIX
' TaKXKE COAECPXKAIINE UX BBIPAKEHUS, UCIIOIb30BaTh ONEPAaTOP IIPUCBANBAH
2.5 Hcnonp3oBaTh npu pa3pabOTKe NpOrpaMM JOrH4YECKUE 3HAUEHUS, ONlepalll
26 AHanM3upoBaTh MPEAJIOKEHHBIE ANTOPUTMBI, B TOM YHUCIE ONPEAENATD,
' IIPY 3aJaHHOM MHO)KECTBE UCXOIHBIX 3HAUEHUIN
Co3naBaTh U OTJIAXKUBATh IPOrPaMMBbl HA OTHOM U3 A3BIKOB IPOTrPaAMMHUPC
97 Java, C#, lllxonpHBIH ANTOpUTMUYECKUN SI3BIK), pealu3yrONIe HECIIC

YUCJIOBBIX OAaHHBIX C HCIIOJIB30BAHUEM IIMKIIOB U BGTBJ’IGHI/If/i, B TOM Y

JIEJIMMOCTH OFHOTrO LEJIOr0 YHCJa Ha JPYyroe, NPpOBEPKY HATYpPaJbHOIO Y




uGp U3 HaTypaabHOI O YHUCia

9 KITIACCA

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble peAMeETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00 pPa3oE
OCHOBHOI'0 00111er0 00pa3oBaHus

1

1o reme «{udposas rpaMOTHOCTH»

1.1

Hcnonb3oBaTh COBpeMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHUCJIE KOMMYHHK
XpaHWIKIIA JaHHBIX, OHJANH-IpOrpaMMbl (TEKCTOBBIE U Tpadudeckue pe,
y4eOHOM U OBCETHEBHOM JE€ATEIHbHOCTH

1.2

[TpuBOAUTH MPHUMEPHI HCIOJB30BAHUS T'€OMH(OPMAIIMOHHBIX CEPBHUCOE
yciyr, 00pa3oBaTenbHbIX cepBUCcoB MIHTEpHETa B yueOHON U IIOBCEHEBHO

1.3

Hcnonp30BaTh pa3iavyHbIe CPEACTBA 3ALIMUTHI OT BPELOHOCHOTO MPOTPaMX
HNEPCOHAIbHYI0 MH(QOPMALMIO OT HECAHKLMOHUPOBAHHOI'O JIOCTYNA U €r
MOJMEHBI, YTPaThbl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTMYECKHX U
aCIeKTOB HCIOJIb30BaHUA ceTH VHTepHeT (cereBas aHOHUMHOCTb, I

CyOBEKTOB U PECypPCOB, OIMTACHOCTh BPEIOHOCHOT'O KOJIa)

1.4

Pacno3HaBaTh MOMBITKM M TpeIyNpexaaTh BOBJICUEHHE CeOsl U OKpY:

KPUMHHAIBHBIE (POPMBI CETEBON aKTUBHOCTH (B TOM YHUCIIEe KUOEpO yIIIHHT

I[To Teme «TeopeTnueckre OCHOBBI HUHPOPMATUKID)

2.1

PaCKpI)IBaTI) CMBICI MNOHSTHH «MOJACIb», «MOACIHUPOBAHUC), OIPCACILA

AJICKBATHOCTb MOJCIIM MOACIINPYCMOMY O6'b€KTy 1 [ CJIAM MO CIITMPOBAHMU

2.2

Hcnons3oBaTh rpati)m U ACPEBbA OJII MOACIUPOBAHUS CUCTEM ceTeBoM

HAXOJIUTh KpaT4yallIMii myTh B rpade

[1o TeMe «ANTOPUTMBI ¥ TPOrPAMMHUPOBAHUE)

3.1

Pa30ouBath 3aJlauyM Ha 1IoJ3aaadu, COCTABJIATH, BBIIIOJIHATDL BPYYHYIO ¥
AJITOPUTMBI C UCIIOJIB30BAHUEM BGTBHGHHﬁ, OUKJIOB W BCIIOMOI'aTCIIbHBI?

HUCITIOJIHUTCISAMH

3.2

CoCTaBisTh M OTJIAKUBATh IMPOrPAMMBI, PEANU3YIONIME THIIOBBIE AJII(
OCJIEI0BATEILHOCTEN WITH OJJHOMEPHBIX YHUCIIOBBIX MaCCHBOB (IIOMCK Mak
WK KOJMYECTBA DJIEMEHTOB C 3aJaHHBIMH CBOWCTBAMM) Ha OJHOM U
(Python, C++, ITackaib, Java, C#, [lIkonbHbIH ATTOPpUTMUYECKHN SI3bIK)

I[To Teme «MH}popMaLoOHHBIE TEXHOIOTUN

41

BriOupats crocod mpencraBieHUs JaHHBIX B COOTBETCTBUU C IOCTAaBJICH!
rpaduky, IuarpaMMbl) C HCHOJIB30BAHHEM COOTBETCTBYIOUIMX IPOT]

JTAaHHBIX




4.2

Hcnonb30BaTh 37EKTPOHHBIE TAOIUIIBI T 00pabOTKH, aHAIM3a W BHU3Ya

TOM YHCJIE C BBIJCICHUEM JIMana3oHa TaOJIUIIbl U YIOPSI0UUBAHUEM (COPT

4.3

Co3gaBaTh M NIPUMEHSATH B OJEKTPOHHBIX Tabiuuax (GopMyusbl s
BCTPOCHHBIX apuMeTndeckux GyHKIHUNA (CyMMHPOBAHUE U TIOJCUET 3HAY
YCIIOBHIO, cpeliHee apru(MeTHUIecKoe, MOMCK MaKCUMaIbHOTO U MUHHMAIT

OTHOCUTEJIbHOM, CMELIaHHON ajipecalluu

4.4

Hcnons3oBaTh QJICKTPOHHBIC Ta6J’II/II_[BI I YUCJIICHHOT'O MOACIIMPOBAHUA

MPEAMETHBIX 00JIaCTeH




IMTPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [HudpoBas rpaMOTHOCTH
KomnbroTep — yHHBEpcajbHOE BBIYMCIMTEIBHOE YCTPOMCTBO, paboTaroliee Mo Ipo
1.1 MIEPCOHAJIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHL. MO0
0€e30MacHOCTH U MpaBuiia paboThl HA KOMIIBIOTEPE
OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpPa M UX Ha3HaueHue. IIpoueccop. OmnepatuBHa
1.2 VYcrpoiictBa BBoga U BbIBoja. CEHCOpHBI BBOA, NAaTYMKH MOOWJIBHBIX YCTPOMCT
ayTeHTU PUKALIUH
Hcropust pa3BuUTHS KOMIBIOTEPOB U IporpamMmHoro ootecnedenus. I[lokonenus
TEHJICHLUN pa3BUTUS KOMIIbIOTepoB. CynepkoMibioTepbl. [lapasienbHble BIUYUCIEHU
1.3 [Ipoueccop u ero xapakTepUCTHKHU (TaKTOBAsl 4aCTOTA, pa3psAHOCTh). OnepaTuBHas mnal
VYcerpoiictBa BBoga U BbiBojga. OOBEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAs NaMATh K
TBEPIOTENbHBIM HAKONMUTEIb, IOCTOSIHHAS TaMATh CMapT(OHA) U CKOPOCTh JOCTYIA JIJIs
[IporpammHoe oOecneueHue KommbioTepa. IlpuxiagHoe mporpaMMHOe obecredeH!
1.4 obecneuenne. Cucrembl nporpaMMmupoBanus. [IpaBoBasi oxpaHa mporpamMm M JaHE
OecriatHpie mporpamMMbl. CBOOOIHOE TTPOrpaMMHOE OOecTieyeHre
15 @aiinbl n manku (karaigorun). Tunsl ¢aiinoB. CoiicTBa (aiinoB. XapaKTepHBIE pa3Me
' (cTpaHMIIa TEKCTa, dJIEKTPOHHAs KHUTA, oTorpadus, 3annuch NECHU, BUICOKIIUII, TIOJTHO
1.6 [TpuHIuIE! octpoeHus QainoBeix cucteM. [TomHoe nms daiina (manku, katanora). [Ty
17 @aiinoBbiii MeHemxkep. Pabora ¢ ¢alinaMu M mankamu (KaTajoramu): CO3JaHHue,
' nepenMeHoBaHue U yaajaeHue (aiaos u nanok (karangoros). [Touck daiinoB cpeacTBami
1.8 ApxuBanus 1aHHbIX. Vcroap30BaHNE IPOrpaMM -apXUBaTOPOB
1.9 KomnbroTepHbie BUPYCHI U Ipyrue BpeJOHOCHbIE TporpaMMel. [IporpaMmsbl i1 3a1UTHhI
O0benunenue kommbioTepoB B ceTh. Ceth MuTepHer. Beb-ctpanuna, BebO-caiit. Ctp
1.10 Bpaysep. ITouckoBbie cucremsbl. [lonck wHGOpMANUKM MO KJIFOYEBBIM CJIIOBAM M IIO |
uHpopmaruu, mojsydyeHHoi uz Murepuera
1.11 CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHUKAIUI
112 CeteBoil 3THKET, 6a30BbIE HOPMBI WH(OPMAIMOHHONW 3THKM W TpaBa NpH paboTe
' 0e30MacHOro MoBeIeHNs B IHTepHETE
2 TeopeTnueckrue OCHOBBI HH(POPMATHUKH
2.1 Wupopmanus — 0JHO U3 OCHOBHBIX IOHATHI COBpeMeHHON Hayku. MIHpopmalus Kak CE




BOCIIPUSATHSL YEIOBEKOM, U HH(pOpMAIUs KaK JaHHbIE, KOTOpPbIE MOI'YT OBITH 00p:

CUCTEMOU
99 JIucKkpeTHOCTh JaHHBIX. BO3MOXXHOCTH OMHMCAHHS HENPEPBIBHBIX OOBEKTOB U IPOIIE(
' naHHbIX. TH(MOpMaIMOHHBIE TPOIIECChl — TPOLIECCHI, CBSA3aHHBIE C XpaHEHUEM, TPeodpa:
CumBoin. Andasut. MomrHocts andaBurta. Paznoobpasue s3pikoB U andasuroB. Ecrect
53 AndaBuT TEKCTOB Ha pyCcCKOM si3bike. JIBoMUHBIN andaut. KoamuecTBO BCEBO3MOKHBI
' ¢bukcupoBaHHOW IMHBI B JBoM4YHOM andasute. [IpeoOpasoBanue moboro andaswu
Pa3IMYHBIX CIIOB PUKCHPOBAHHON JUITMHBI B aJI(haBUTE OMPENeIEHHON MOITHOCTH
24 KoaupoBanue cUMBOJIOB OMHOrO andaBuTa C TOMOIIBI0 KOMOBBIX CJIOB B JIPYTOM
' JIEKOMPOBAHHUE
2.5 JBonunsiii kox. [IpencraBieHne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM anda
26 Nudopmarmonnsiii 00bEM AaHHBIX. BUT — MUHUMAanbHAs €IWHUILIA KOJIUYECTBA HH(
' Baiit, kuno6aiiT, Mmerabaiit, rurabaiT
2.7 CkopocTh nepeaavyu N1aHHbIX. EMUHULIBI CKOpOCTH Tiepeaaun JaHHbIX. Mckakenne nHC
KomupoBanue texcroB. PaBHomepHblii kox. HepaBHomepHsiii kon. Kommposka ASCI
2.8 [Tonsatue o xoaupoBkax UNICODE. [lexonupoBanue cooOImIEHUH C  HCIIOII
HEpaBHOMEpPHOT 0 Koja. MHpopMaimoHHbIil 00bEM TekcTa
29 OOmee mnpencraBieHne O LOU(GPOBOM MPEACTABICHUU AayAMOBU3YAIbHBIX H AP’
' Konupoanwue nisera. LiBeToBbie moaenmu. Moaens RGB. I'mybuna kogupoBanus. [Tamut
510 PactpoBoe u BekTOpHOE mpencraBieHne n3oopaxenuil. Ilukcens. Ouenka nHpopmar
' JTAHHBIX JJISI PACTPOBOTO N300paXKEHUS
511 Konuposanue 3Byka. PazpsaiHocTh 1 yacToTa qucKkpeTn3anuu. KonnuecTBo KaHaoB 3al
' MapamMeTpOB, CBSI3aHHBIX C IPEACTABICHUEM M XpaHEHHEM 3BYKOBBIX (haiioB
3 NudopmarmoHHbie TEXHOIOTUH
3.1 TekcToBbIE JOKYMEHTHI M X CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ab3all, CTpoKa, CJI0BO,
39 TekcToBBI MpoIieccOp — MHCTPYMEHT CO3AaHUs, PEeOaKTUPOBAaHUS U (HOpPMATUPOBAF
' TEKCTa
PenaxtupoBanue tekcra. CpoiictBa cumBotioB. pudt. Tumner mpudTtoB (pydieHble,
3.3 [TonyxxupHOoe u KypcuBHOe HauepTaHue. CBoiicTBa ab3alieB: TpaHUIlbl, a03alHbII OTC’
CruieBoe popMaTHpOBaHUE
34 CtpykTypupoBanue WHGOPMAIMK C MOMOIIbIO COUCKOB M TabOiui. MHOroypoBHEBEIE
' TEKCTOBBIE JOKYMEHTBI
35 BceraBka m3o0paxkeHHH B TEKCTOBBIE JOKyMEHTbl. OO0TekaHME H300pa)KE€HHIl TEeKCT!
' JOKYMEHT uarpamm u GopMy
3.6 [TapameTpsl cTpanuIlbl, HyMepalus cTpanuil. [lo0aBiieHre B TOKYMEHT KOJIOHTUTYJIOB, (
3.7 [IpoBepka mpaBonucanusi. PacctaHoBka mepeHocoB. ['omocoBoil BBoA TekcTa. OnTu




KomneroTepusiit nepeBoa. Mcnonbs3oBanue cepBrucoB cetu HTepHET 1715t 00paboTKU T

3.8 3HaKOMCTBO C IpadpuueckuMu pegakropamu. Pactpossie pucyHku. McnonbzoBanue rpag
Omnepaiu peakTUpoBaHUS TpadguuecKux 0OBEKTOB, B TOM YKCiIe IUPPOBBIX GoTorpadu
3.9 MOBOPOT, OTpaykKeHHe, paboTa ¢ 00sacTsaMu (BBIIEICHNE, KOMTUPOBAHKE, 3AJIMBKA IIBETOM
KOHTPACTHOCTHU
3.10 BektopHnas rpaguka. Coznanue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH CPEICTBAMU TEKCT
' porpamm (NpuioxeHuit). Jlo0aBieHne BEKTOPHBIX PUCYHKOB B TOKYMEHTBI
311 [ToaroroBka MynbTuMenuiHbIX mpe3eHTauuid. Cnaiig. JloGaBneHue Ha ciaila Tekc:
' HECKOJBKHMU ClIaiiIaMu
3.12 JloGaBrieHue Ha Cllaii]l ayAMOBU3YaIbHBIX JaHHBIX. AHUMAIUs. [ unepcchuiku
8 KIIACC
Kon IIpoBepsieMblii 31eMEeHT COepPKAHUS
1 TeopeTnueckue 0CHOBBI HH()OPMATUKH
11 Heno3unuonHeie ¥ MO3UIMOHHBIE CUCTeMbl cuucienus. Andasur. OcHoBanue. Pa3s
' IlepeBoz B 1ECATUUHYIO CUCTEMY YMCEJ, 3aIMCAHHBIX B APYTUX CUCTEMAaX CUMCIECHUS
1.2 Pumckas cucrema cuncieHus
JlBonunas cuctema cumcienus. [lepeBon nensix uucen B npenenax ot 0 qo 1024 B ;
13 Bocemepuunas cucrema cuncienus. [lepeBos uncen U3 BOCbMEPHUYHOI CUCTEMBI B IBO
' u oOpatHo. lllecTHannarepuynas cucrema cuucienus. [lepeBos yrcen U3 mecTHa I aT:
BOCBMEPUYHYIO U JIECITUYHYIO CHCTEMBI M 00paTHO
14 ApudmeTrueckre onepaniy B IBOMYHON CHCTEME CUNCIICHHUS
Jlornyeckue BbICcKa3piBaHUs. Jlornueckue 3HAUYEHUS BBICKA3bIBAHUN. DJIEMEHTAPHBIE
15 Jlornueckue onepanuu: «u» (KOHBIOHKIMS, JOTMUYECKOE YMHOKEHUE), «HIIH» (JU3BIO]
' «He» (mormyeckoe otpunanue). Ilpuopurer mormyeckux omnepauuii. Omnpenene
BBICKA3bIBAHUS TIPH U3BECTHHIX 3HAUCHHUSIX HCTHHHOCTH BXOJISIINX B HETO JIEMEHTAPHE
16 Jlornueckue BbipakeHus. [lpaBuna 3amucu jornyeckux BbIpaxkeHud. Iloctpoenue Te
' BBIPAYKEHUI
1.7 Jlornueckue 3neMeHThl. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMITbIOTEpA
2 AJTOpUTMBI U IPOT PAMMUPOBAHUE
2.1 [Tonstre anroputMa. McnosHUTENM alropuTMOB. AJTOPUTM Kak IUIAH YIPAaBICHUS UCT
2.2 CaotictBa anroput™Ma. CriocoObl 3aMucy anropuTMa (CIOBECHBIH, B BUE OJIOK -CXEMBI, 1
53 AnroputmMudeckue KOHCTpYKIMH. KoHcTpykuus «cnenoBanue». JIMHEHHbINH alropuT

AJITOPUTMOB: HEBO3MOXXHOCTL MNPEAYCMOTPCTb 3aBUCHUMOCTL IMOCJICAOBATCIIBHOCTU




HUCXOOHBbIX JAaHHBIX

KOHCprKHI/ISI «BCTBJICHUEC»: IIOJIHAs1I W HEIIOJHAaA q)OpMI)I. BrmosHeHe W HEBBIIOM]

24 JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U coCTaBHBIE YCIOBUS
25 KoHcTpyKIusi «IOBTOpEHUE»: LUKIbI C 33JaHHBIM YHCIOM IMOBTOPEHUM, C yCIIOBHE!
' LUKJIa
Pazpabotka i (opMaIbHOrO WCHOJHUTENS adropuT™Ma, MPUBOASILErO K TpedyeMoM
26 MCXOJHBIX MaHHBIX. Pa3paboTka HECIOKHBIX aJTOPUTMOB C HMCHOJIB30BAHUEM IIHKIIOB
' (dbopMaNbHBIMU HMCIIOJTHUTENSIMU. BBINONHEHWE aJaropuTMOB BPYYHYIO M Ha KOM
joruueckre omuoku. OTKa3bl
57 A3pik  nmporpammupoBanust  (Python, C++, Java, C#, IlkoneHblli Anroput
' IIPOrpaMMHPOBAHUS: PEJAKTOP TEKCTa IPOrpamMm, TPaHCJIATOP, OTIAAUUK
2.8 Ilepemennast: Tun, ums, 3HaueHue. Llenble, BeleCTBEHHbIE M CUMBOJIbHBIE IEPEMEHHBIE
29 Omnepatop nmpucBanBaHusi. ApupMeTH4ecKre BbIPAXKEHUS U MOPSI0K UX BBIYUCICHHUS.
' LIEJIOUHUCIICHHOE JIeJIeHHE, OCTATOK OT JeseHus. [IpoBepka 1ea1MMocTi 0JHOTO LIEIOro U
BetBnenus. CocraBHble yCIOBUS (3aIUCh JIOTUYECKUX BBIPAXKEHUI Ha H3y4aeMmo)
2.10 Haxoxnenue MuHMMyMa M MakCUMyMma M3 JBYX, TpEX M 4YeThIpEX uucen. Peme
MMEIOLIETO BEIECTBEHHBIE KOPHU
211 Juasiorosas oTjazKka IporpamMm: MOLIaroBOE BIIIOJIHEHUE, IPOCMOTpP 3HAYEHUH BEJINY
' TOYKH OCTAHOBA
[Tukn ¢ ycnoBuem. Anroput™ EBKIMaa 11 HaX0XKACHUS HaUOOIBIIEro OOIIEro Jenu’
212 Paz0Ouenne 3amucu HaTypaJbHOTO YHCIA B MO3MIIMOHHOW CHCTEME C OCHOBAHUEM, I
OT/eNbHbIE (P
213 [{ukn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOTO II€JIOr0 YMCia Ha f
' YKCIIa Ha TPOCTOTY
214 OO0paboTka CHMBOJIbHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBbIE) mepeMeHHble. [loc
' [Toncu€t yacToThI NOSIBIIEHUS CUMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 17151 00paboTK
515 OmnpeneneHne BO3MOXKHBIX PE3YyJbTaTOB pabOThl aJIropuTMa IIpU 3aJaHHOM M
' OIlpeleJIeHNE BO3MOXKHBIX BXO/IHBIX JaHHBIX, IPUBOJALIMX K JAHHOMY PE3yJIbTaTy
9 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 [{udpoBas rpaMOTHOCTH
11 I'mobamsnass cetb WHrepHer. [P-agpeca y3moB. CereBoe XpaHEHHE JIaHHBIX. |

KOJUIEKTUBHOTO pa3MelnieHusi HoBoil nHdopmanuu B MuTepHere. bonbumme manHble (1




JTAaHHBIE COITMAJILHBIX CETEH)

1.2

[Tonsitne 06 mHGOpMAIMOHHON 0€30MacHOCTH. YTPOo3bl HH(GOPMAIIMOHHON OE30IacHC
CeTU U METOJIbl MpoTHBOAeHCcTBUS UM. [IpaBuia 6e3onacHON ayTeHTUUKALUU. 3alili’
Nutepuer. be3onacHeie ctpareruu noseneHus B cetu MHTepHer. [Ipenynpexaenue B
KpUMHHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (KMOEpOyIITMHT, GUIIKMHT U Jpyrue Gopm

1.3

Bunel nestensHoctu B VMHTEepHETEe. VIHTEpHET-CEPBUCH: KOMMYHHMKAI[MOHHBIE CEPBU
KOH(EpEeHII-CBSA3b U JPyTHE), CIIPAaBOUHbIE CIYXKObI (KapThl, pacOUCaHUs U ApPYyTHE),
OOHOBJIEHUSI TpPOrpaMMHOro oOecrnedeHust W Jpyrue ciayxObl. CepBHCHl Trocyna
XpaHWInIa JaHHbIX. CpeacTBa COBMECTHOM pa3paOOTKU JOKYMEHTOB (OHJIAH-O(HCE
KaK BeO-CcepBHC: OHJIaHOBBIE TEKCTOBBIE U I'pauecKue pelak TOPbl, CPelbl pa3padoTE

TeopeTnueckue 0CHOBBI HH(POPMATUKH

2.1

Monens. 3amauu, perraeMblie ¢ MOMOIIBI0 MoaenupoBanus. Knaccudukanum moneneit
nHpopmanmonHble Mojenr. HenmpepblBHbIC M AUCKPETHBIE Mojaeau. VIMHUTAIMOHHB:
O1eHKa COOTBETCTBUS MOACIN MOACIHUPYEMOMY OOBEKTY U LIENISIM MO EITUPOBAHUS

2.2

Tabimunsle Mozenu. Tabnuia Kak NpeacTaBIeHe OTHOIICHUS

2.3

baspl nanabix. OTOOP B TaOIUIE CTPOK, YAOBIETBOPSAIOIINX 33JaHHOMY yCIIOBHUIO

24

I'pad. Bepumna, pebpo, myTs. OpueHTHPOBaHHBIE U HEOPHUEHTHPOBAHHBIE T'padbl.
MmaTpuna rpada. JimHa mytd Mexay BepumHamMu rpaga. [Touck onTHMaabHOTO Iy TH
(MCTOYHMK) M KOHEeYHas BepIIMHA (CTOK) B OpHEHTHpPOBaHHOM Tpade. Brruuc

HaIPaBJICHHOM aIllUKIMYEeCKOM Tpade

2.5

HepeBo. Kopens, BepimHa (y3en), TucT, pedpo (ayra) nepea. Boicota nepesa. [lomme;
nepeBbeB. [lepebop BapraHTOB ¢ MOMOIIIBIO JIepeBa

2.6

IlonsiTme MaTeMaTH4eCcKOM MOACIIN. 3a11at11/1, peaiacMbi€ C TMOMOIINBKO MAaTCM:z
MOJCIINPOBAHUA. OTianune MaTeMaTHYeCKOM MOACIN OT HaTypHOﬁ MOACIM M OT

ONMCaHusg 00BbEKTa

2.7

DTamnsl KOMIIBIOTECPHOI'O MOACIIMPOBAHUS: ITIOCTAHOBKA 3aAa4H, IIOCTPOCHUEC MATEMATK
peam3anus, TECTUPOBAHHUE, MNPOBCACHUEC KOMIIBIOTCPHOI'O J3SKCIICPUMCHTA, aHaJIU3

MO CIN

AJITOpUTMBI U IPOT PAMMHPOBAHHE

3.1

Pa3zbuenue 3anaun Ha noazagauu. CoCTaBJICHUE aArOPUTMOB M IIPOrPAMM C HCIIOJNb3

BCIIOMOI'aTCJIbHBIX aJITOPUTMOB IJId YIIPABJIICHUA UCIIOJTHUTCIIEM WJIM APYTUMHU UCITOJIHL

3.2

Tabmuunble BenuuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. COCTaBJ€HHE M OTII4
TUIIOBBIE AJTOPUTMBbI OOpAaOOTKM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM WU
(Python, C++, Ilackams, Java, C#, IllkoabHBIH AJArOpUTMHYECKUI SI3BIK): 3am
CIIyYailHBIMH YHWCJIAMHU, B COOTBETCTBHH C (POpMYJION WM MyTéM BBOJA YHUCEN, H:
MacCHuBa, JMHEHMHBIA IOMCK 3aJaHHOIO 3HAau€HHMsS B MacCCHBE, IIOJACUET DJIEMEHTOB

3aJIaHHOMY YCJIOBHIO, HAX0XEHUE MUHUMAJILHOT O (MaKCUMAaJIbHOT0) 3JIEMEHTa MACCHE




3.3

OOpaboTka NMOTOKA JAaHHBIX: BBIYUCIEHHE KOJIMYECTBA, CYMMBbI, CPEIHETO apHU(M

MaKCHUMAaJIbHOI'O 3HA4YCHU A 3JICMCHTOB ITOCJICA0BATCIbHOCTH, YAOBJICTBOPAOIINX 3a/1aH

3.4

VYnpasnenue. Curnan. O6parHas cBsi3b. [lonydeHne curuanoB oT HUGPOBBIX TaTUYUKO!
3ByKa M Jipyroro). IlpuMepsl HCronb30BaHUs NMPHHLKINA OOPATHOH CBSI3HM B CHCTEM:
yCcTpoliCTBaMHM, B TOM uucie B poboroTexHuke. IIpumepbl poOOTH3MPOBAHHBIX
JBHYKEHHEM B TPAHCIOPTHOM cHUCTEMe, CBapOuHas JIMHUS aBT03aBOJ1a, aBTOMATH3UPOB:

JIoMa, aBTOHOMHAsl CUCTEMA YIIPABJICHUS TPAHCIIOPTHBIM CPEICTBOM U APYTUE€ CUCTEMb.

WHu(popmanimoHHbIE TEXHOIOTUU

4.1

[Tonsatue 00 SNEKTPOHHBIX Tabiuuax. TUNBl JaHHBIX B sSYeWKaX AIIEKTPOHHOM
¢opmatupoBanue Tabnuu. BceTpoeHHble (GYHKUMM IS TIOMCKA MaKCHUMyMa, MHMI
apudpmerndeckoro. CopTUpoBKa JAHHBIX B BbIAEICHHOM Juana3oHe. Iloctpoenue auar
JuarpaMma, ToueuHasi juarpaMma). Beibop tuna quarpamMmbl

4.2

[TpeobpazoBanue Gpopmyn mpu KonupoBaHuu. OTHOCUTENbHAsS, a0COIOTHAS U CMEILIaH]

4.3

VYCoBHBIC BBIYMCICHUS B DJICKTPOHHBIX TaOiuiax. CyMMHpPOBaHUE M TOJCUET 3HAUC
ycinoBuro. O0paboTka 60IbIIHX HAOOPOB JAaHHBIX. YK CIEHHOE MOJIETUPOBAHUE B DJICKT

4.4

Ponb MHGOPMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTUHU SKOHOMHUKH MHPA, CTPAHBI, PETHOH:
pecypcbl.  Ilpodeccun, cBszanHbie ¢ uHOOPMATHKOW W WHOOPMAIMOHHBIMHU 1
MPOrPaMMHMCT, pa3padOTYUK MOOMIIBHBIX IMPHUJIOKECHUN, TECTHPOBINUK, apXUTEKTOP

CrICHUaJIMCT 110 aHAJIM3y JaHHBbIX, CHCTEMHBIH AIMHUHHUCTPATOP




ITPOBEPAEMBIE HA OI'D 10 HHO®OPMATHUKE TPEBOBAHMUA K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kona nposepsiemoro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUSA K NPEeIMETHBIM pe3yabTarTam 0a30BOro Yy
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00Pa30BaHMS HA 0OC

1

3HaTh (MOHUMATh)

11

B.Ha,HeHI/IC OCHOBHBIMHU ITOHATHUAMMN: PIH(l)OpMElLIH;I, nepcaadya, XpaHCHUC
aJirOpuT™, MOACJIb, HH(prBOﬁ OpOAYKT M HX HMCIIOJb30BAHUC [

MPAKTUYCCKUX 3a/1a4

1.2

BnageHnue noHATHSMU: BBICKA3bIBAHHCEC, JIOTHUYCCKAA OIICpalA, IOTHYCCKC

YmeTn

2.1

YMeHue onepupoBaTh €IWHUIAMHU HU3MEpPEHHs] WH(OPMALMOHHOTO OOE
JTAHHBIX

2.2

YMeHue 3anuchiBaTh U CpaBHUBATS 1ieJibie yucia ot 0 1o 1024 B paznuuH

CUHCJICHUS C OCHOBaHUsAMH 2, 8, 16, BBINOIHATH apr(MeETHYECKHE Orepar

2.3

YMeHune KoaupoBaTh U JAEKOJUPOBATH COOOIIECHUS MO 3aJaHHBIM TPaBH.

IPUHLIKIIOB KOJUPOBaHUS MH(OPMALIMU Pa3IMYHON IPUPOIbI: TEKCTOBOU
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YMeHne 3anucHIBaTh JIOTHYECKUE BBIPAXKCHUA C HCIOJIB30BAHUCM M-
OTpuLlaHUA, OIPCACTIAT HWCTUHHOCTHL JIOTHYCCKUX BBIp&)KCHPIfI, €
HCTUHHOCTH BXOJAIIUMX B HCIO IICPCMCHHBLIX, CTPOHUTH Ta6JII/II_IBI HCT

BBIpa}KeHI/II‘/’I; 3aIIUChIBATD JIOTUYCCKHUC BBIPAKCHUA HAd U3YUACMOM A3BIKC I

2.5

YMeHHE COCTaBIATh, BBINOJNHATH BPYYHYIO M Ha KOMIIBIOTEpE HE
ynpaBieHuss ucnoiaHutensmu (Yepenamka, YepT&xHUK U Apyrue);
IporpamMMbl Ha OTHOM U3 sI3bIKOB nporpamMMuposanus (Python, C++, I1ac
AnroputmMudeckuil SI3bIK), peaqu3yrole HECI0XKHbIE alrOpUTMbI 00pa
UCIIOJIb30BaHUEM LIMKJIOB M BETBIICHMI; yMeHHE pa30uBaTh 3aJauM Ha
KOHCTAHTbI, IEPEMEHHbBIEC U BBIPAXKEHUS PA3JIMYHBIX THIOB (UHCIIOBBIX,
AQHAJIM3UPOBATh MPEIJIOKEHHBIM aIrOpUTM, OIpPENeNATh, KaKHe pe:
3aJJaHHOM MHOX€CTBE€ UCXOJHBIX 3HAUEHU

2.6

YMeHue 3amnucaTe Ha M3YyYaeMOM SI3bIKE IIPOrPAMMHUPOBAHUS AITOPU
OJIHOT'O LIEJIOr0 YUcila Ha IpYyroe, MPOBEPKU HATYpPaJIbHOI'O YKCIIA Ha MPC

HaTypaJbHOI'O YU Cjia, IOUCK MAKCUMYMOB, MUHUMYMOB, CYMMBI Y CJIOBO

2.7

Brnanenue ymeHneM opueHTHPOBATHCS B HEPAPXUUECKON CTPYKType dail
¢ailioBoii cCTEMOI MepCOHANTBHOI'0 KOMITbIOTEPA C UCIIOIb30BaHUEM If
MMEHHO: CO3/1aBaTh, KOIIMPOBAaTh, I€PEMEILATh, IEPEUMEHOBBIBATh, yall

M KaTaJloTrn




2.8

Brnagenne yMeHMsIMM W HaBbIKAMU HCHOJB30BaHUS WH(OPMAIIMOHHE
TEXHOJOTHIA [l TOHMCKA, XpaHEeHHs, oOpabOTKM ¥ Tepeaadyd Hu a

uHbopmaru

2.9

YMmenne BbIOMpaTh COco0 TpENCTaBiICHHsS ITaHHBIX B COOTBETCTBUU
(Tabnuiel, cxembl, TpadUKHh, TUArpaMMBbI) C HCIOJIB30BAHUEM COOTBE
CpencTB 00pabOTKH JaHHBIX

2.10

Ymenue GpopmannzoBaTh U CTPYKTYpUPOBATh HH(OPMALINIO, UCTOIb3YS
00paboTKM, aHanM3a U BHU3YyaJIM3allMM YUCIOBBIX JAHHBIX, B TOM YHCIIE
TaOMUIBl U YIOPAJOUYNBAHUEM (COPTHUPOBKOM) €ro 3JIEMEHTOB; YMEHUE
Tabmuuax ¢GopMynbl A pacd€TOB C MCIOJIb30BAHUEM BCTPOEHHBI
OTHOCHUTEIBbHOW, CMEIIAHHOW ajpecalluy; HCIONb30BaTh 3JEKTPOHHBIE

MOJIENMPOBAHMSI B IPOCTHIX 3a7ja4ax U3 pa3HbIX IPEIMETHBIX o0acTel




INEPEYEHD 2JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbBIX HA
OI'2 11O HH®OPMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[{udposasi rpaMOTHOCTH

11

@aiinel u nmanku (katajoru). [IpuHnunsl nocrpoenus dainosbix cucreM. Il
ITyte k (aiiny (manke). Pabota ¢ daitnamMu 1 kaTajsoraMu CpeacTBaMU OIEpally
KOMMpOBaHUE, NepeMellleHue, epeMeHOBaHne U yaaleHne (aiiioB U Mamnok (

CoiicTBa (daiinos. dDaiinoBeiii MeHemxep. [lonck daiinoB cpencrBamu onepany

1.2

OObenuHenne komnboTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuna, Be6-cait
pecypcoB. bpaysep. [louckoBsie cuctemsl. [Tonck nHpOpPMALINHT IO KITFOYEBBIM
HocTtoBepHOCTh HH(pOpMaLnuH, noaydeHHol u3 MuTtepuera. IP-anpeca y3noB. Ce

TeopeTnueckue 0CHOBBI HH(POPMATUKH

2.1

JIucKkpeTHOCTh JaHHBIX. BO3MOXHOCTH OMMCAaHWS HEMPEPHIBHBIX OOBHEKTOB
TVCKPETHBIX TaHHBIX.

CumBon. AndaBur. MomHocts andaButa. [[Bomunbni andaBut. Kommye
(komoBBIX KOMOWHANMI) (QUKCUPOBAHHOW IJIMHBI B JIBOMYHOM ayipaBuUTE.
andapurta K ABOMYHOMY. KOJIM4eCTBO pa3aMyuHbIX CJIOB (PMKCUPOBAHHON JIITUHBE
MOIIIHOCTH.

KogupoBanue cumMBOIOB OmHOTO andaBUTa C MOMOIIBIO KOJOBBIX CJIOB B ]
Tabnuia, aexkonupoBanue. KonupoBanue texctoB. PaBHomepHbili koa. Hepas
ASCII. Bocbmubutasle koaupoBku. [lonstue o xonuposkax UNICODE. [ler

UCMOJIb30BaHUEM PAaBHOMEPHOTO M HepaBHOMEPHOTo Koja. HpopMalnoHHBIH ¢

2.2

Nudopmarnmonnsiii 00bEM TaHHBIX. BUT — MUHUMANIbHAST €TUHUIIA KOJMYECTB:
pa3psa. EnuHunel uaMepeHus uHGOPMAIMOHHOTO 00bEMa HaHHBIX. but, €

rurabaiit. CKopocTh nepeauu JaHHbIX. EAMHUIBI CKOPOCTH Tepeiayn JaHHBIX

2.3

Konuposanue nsera. Lisetossie mogenu. Monens RGB. I'mybuna kogupoBaHus
PactpoBoe u BekTOpHOE mpencraBieHue uzodpaxeHuil. [Iukcens. OneHka
rpaMuecKUX JaHHBIX JUIsI pACTPOBOr0 N300paK EHUS

2.4

KOI[I/IpOBaHI/Ie 3BYKa. PaBpHI[HOCTL M yacToTa 3amucu. KonmuecTBo KaHaJIoB 3a1l

OI_ICHKa KOJIMYCCTBCHHBIX IIapaMCTPOB, CBA3AHHLIX C IIPCACTABJICHUEM U XPAHCI

2.5

HCHOSI/IHHOHHHC H IIO3UMIITMOHHBIC CUCTEMBI CUHCJIICHHUA. AJI(I)H.BI/IT. OcHoBaHue.
qucia. HepeBOI[ B JCCATUYHYIO CUCTEMY YU CECJI, 3alIMCAHHBIX B APYTUX CUCTEMA

Pumckas cucrteMa cyucieHus

2.6

JlBonuHas cuctema cumcieHus. IlepeBos nensix yucen B mpenenax ot 0 1o
cuncienus. BockmepudHas cucrema cuucienus. [lepeBoa ducen u3 BoCbMepH

U JIECATUYHYIO CHCTeMbl W oOpartHo. lllecTHaamarepuyHas cHUCTEMa CYUC]




HIGCTHaI[HaTequHOﬁ CUCTCMblI B ABOWYHYIO, BOCBMCPUYHYIO W OCCATHUYH

ApudmeTrueckre ornepay B TBOMYHON CHCTEME CUNCIICHHUS

2.7

Jlornueckue BbicKa3biBaHUs. Jlormueckne 3HA4YEHUs BbICKa3bIBaHUM. Oiie
BbICKa3biBaHUs. Jlornueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECH
(IM3BIOHKITNS, JTJOTHYECKOE CIOKEHHUE), «HE» (Jlormueckoe oTpuiianue). [Ipuopr
Onpenenenre HCTUHHOCTU COCTABHOI'O BBICKA3bIBAHUSI, €CJIM U3BECTHHI 3HAUCH]
HEro 3JIEMEHTAPHBIX BbICKa3bIBaHWU. Jlornyeckue BolpaxkeHus. [IpaBuna 3amuc

HOCTpOGHI/Ie TaGHI/IH HCTHHHOCTH JIOTHYCCKUX BBIpa)KCHI/Iﬁ

2.8

Jlornueckue 3JeMeHThI. 3HAKOMCTBO C JIOTHYCCKHMMH OCHOBAMU KOMIIBIOTCpa

2.9

HCHpeprBHBIG U OJUCKPECTHBIC MO CIIN. I/IMI/ITaI_II/IOHHLIG MOICIIN. I/IFpOBLIC MO[J
MOJICJIM MOJACIINPYEMOMY 06’beKTy 1 OCJBIM MOJICTIMPOBAHH A

2.10

Tabmuunbie monenu. Tabnuia kak MpencTaBieHUe OTHOLIEHUs. ba3bl JaHHBD

YAOBJICTBOPAIOIINX 3aJTaHHOMY YCJIOBHIO

2.11

I'padp. Bepumna, pedbpo, nyts. OpHEHTUPOBAHHbIE U HEOPUEHTHPOBAHHBIE T
BecoBas matpuna rpada. JnuHa mytu mexnay BepimmHamu rpada. Ilouck on
HavasnpHas BepiMHa (MCTOYHUK) U KOHEYHAs BepIIMHA (CTOK) B OPUEHTHUPOB.

KOJINYECTBA MYTEH B HAMIPABJICHHOM alIMKJINYECKOM rpade

212

Hepeo. Kopenb, Bepmmna (y3en), jauct, pedpo (nyra) nepeBa. Beicota aep
MCIOJIb30BaHus JepeBbeB. [lepeOop BapraHTOB € MOMOIIBIO AepeBa

AJTOPUTMBI U IPOT PAMMHUPOBAHUE

3.1

Croiicta anroput™a. CriocoObI 3aMKcH anropuT™Ma (CJIOBECHBIH, B BUJIE OITOK-C
CocraBieHue ajiropuTMOB W TPOrpaMM C HCIOJIb30BAHMEM BETBJICHHM, IV
aNroOpuTMOB JUIsl yrpaByieHus ucnojgHutenem (Pobot, Yepenamka, YepTéxur

aJITOPUTMOB BPYYHYIO M Ha KOMIIBIOTEPE

3.2

A3bik nporpammupoBanus (Python, C++, ITackans, Java, C#, llIkonbHbINH AJTOf
Cucrema nporpaMMUpOBaHUs: PEAAKTOP TEKCTA MPOTrpaMM, TPAHCIISITOP, OTIA/I
[lepemennas: turm, ums, 3HaueHue. L{enple, BelIeCTBEHHbIE U CUMBOJIbHBIE TIEPE!
OmnepaTtop npucBauBaHus. Apru(METHUECKHUE BBIPAKEHUS U TTOPSAIOK X BBIYHC]
YUCIaMU: IE€J0YHUCICHHOE JAEJEHUuEe, OCTaTOK OT aeneHus. BerBienus. Co
JIOTHYECKUX BBIPAXKEHHUI HA M3y4aeMOM s3bIKe MporpaMmupoBanus). Haxoxer
A MakcUMyMa M3 JIByX, TPEX M UYEThIpEX uwucen. PenieHre KBaJpaTHOI
BellleCTBEHHbIE KOpHU. [{ukn ¢ ycinoBueM. Anroput™M EBKIuza s HaXOMXKIIE
JEeNMUTeNs BYX HaTypaJbHBIX unces. PazOueHne 3amucu HaTypaJbHOTO YHCIa
OCHOBaHMEM, MEHbIIMM WM paBHBIM 10, Ha oraensHble IUOPHL. Luka c

IIPOBEPKHU AEIMMOCTH OJHOIO II€JIOr0 YHCIIa Ha IPYroe, MPOBEPKU HATypaabHOT

3.3

OO6paboTka CUMBOJIbHBIX AaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
crpok. [Togcuér yacToThl MOSABIICHUS CUMBOJIA B CTpoKe. BcTpoeHHbIe PyHKITNH




3.4

Omnpenenenue BO3MOXKHBIX PE3yJIbTaTOB pabOThl alropuTMa MpHU JAHHOM MH

OIIpCACICHNUEC BO3SMOKHBIX BXOAHBIX JAHHBIX, IIPUBOAAIIUX K JAHHOMY PE3YJIbT¢

3.5

TabGnuunple BenmuuuHbl (MaccuBbl). OmHOMEpHbIE MaccuBbl. CoOCTaBIICHHU
peanu3yIoNX TUIIOBBIE allTOPUTMBI O0PaOOTKH OJHOMEPHBIX YHCIOBBIX MAcCC
nporpammupoBanus (Python, C++, [Tackans, Java, C#, IlIkonbHBIN AMropuT™ME
YHCIIOBOIO MAacCHBa CIy4alHBIMH YHCIAMHU, B COOTBETCTBUU C (HOpMYIIOi
HaX0XXJIEHUE CYMMBI 3JIEMEHTOB MacCHBa, JUHEHHBINA MOMCK 3aJaHHOTO 3HA!
SJIEMEHTOB  MAacCHBa, YyJOBJCTBOPSIONIMX  33JaHHOMY  YCJOBHUIO,  Hax
(MakcuManpHOro) 3yieMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTka MO
KOJINYECTBA, CYMMBI, CPEAHET 0 apy (PMETHUECKOr 0, MUHUMAJIBHOI'O U MaKCUMaJl

IMOCJICA0OBATCIIbBHOCTH, YIOBJICTBOPAOIIUX 3aJAHHOMY YCIIOBUIO

3.6

Vnpasnenue. Curnan. OOpaTtHast cBsizb. [lodydyeHuwe curHanaoB OT LUQPOE
KacaHMs, pacCTOSHMs, CBeTa, 3ByKa). IIpuMepbl uclonb30BaHUs MPUHLUIA O

YHpaBJICHUA TCXHUYCCKUMU yCT‘pOI)’ICTBaMI/I C IOMOIIBIO AATYMKOB, B TOM YHCJIC

HupopmainoHHbIE TEXHOIOTUU

4.1

TekcToBbIE TOKYMEHTBI U UX CTPYKTYPHBIE DJIEMEHTHI (CTpaHu1ia, a03all, CTPOKa
TekcToBbII Mpoleccop — MHCTPYMEHT CO3JjaHusl, pelakTUpOoBaHus U (popmaT
Habopa Tekcta. PemaktupoBanue Tekcta. CoiictBa cumBosoB. Ilpudr. Tur
3acedkaMu, MOHoWMpPUHHBIE). [lomyxkupHoe M KypcuBHOoe HauepraHue. CB
ab3alHBIl OTCTYN, WHTEpBaj, BbIpaBHHBaHuUe. [lapamerpsl crpanunsl. C
CtpykTypupoBaHue UHPOpPMAIK C TOMOIIBIO CIUCKOB U Tabuui. MHOroypoB!
TabIMIl B TEKCTOBBIE JIOKYMEHTHl. BcTaBka wH300pakeHH B TEKCTOBBIC
n300pakeHni TeKCTOM. BKilloueHue B TEKCTOBBIA JOKYMEHT auarpaMM, Qor

KOJIOHTHUTYJIOB, CCBIJIOK U IPYI'UX 3JICMCHTOB

4.2

PactpoBsie pucynku. Mcnons3oBanue rpauueckiux NIpUMHTHBOB.

Onepanuu penakTUpoBaHUs rpaUUecKuXx OOBEKTOB, B TOM 4YMCIIE IU(PPOBHI
pa3mepa, oOpe3ka, MOBOPOT, OTpakeHHe, pabora ¢ 00JacTAMH (BBIAEIICHI
L[BETOM), KOPpEKLHs IBETa, SPKOCTH M KOHTPAaCTHOCTU. BekTopHas rpadr
PUCYHKOB BCTPOEHHBIMH CpPEICTBAMHU TEKCTOBOI'O IpoOLleccopa WIH JIPYTux
Jlo6aByieHr e BEKTOPHBIX PUCYHKOB B IOKYMEHTBI

4.3

[TonroroBka MynbTUMeAUMHBIX mpe3eHTauuid. Cnaiin. JloGaBieHue Ha ciaid
PaGota ¢ HeckompkuMmH criakgamu. JloOaBiieHME Ha Ciaia  ayJaHMOBH3Yyalk

I'unepccepuiku

4.4

Tunbl JNaHHBIX B sYCHKaX OJJICKTPOHHOW TaOnuibl. PenakTpoBaHue w
Bcerpoennsie GyHKIMM s MOMCKa MaKCUMyMa, MHUHUMyMa, CYMMBI U Cf
CopTupoBKa [aHHBIX B BBbIFEIECHHOM jAuarna3oHe. I[locTpoeHune auarpamm
quarpaMma, TodeuHas jauarpamma). Bpeibop Ttuma guarpammbl.  [Ipeot

KOIMUPOBAHUU. OTHOCI/ITCJ'IBHaSI, a0COJIFOTHAS U CMeEIIaHHas ajapecanus




4.5

VYCIIOBHBIC BBIYUCIICHHUS B JJICKTPOHHBIX TaOiumax. CyMMHpPOBaHUE M TIOJCY
3aIaHHOMY yCJioBHI0. OO0paboTka 00X HAOOPOB JaHHBIX. YHCIEHHOE MO

Tadymuax




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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