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HOACHUTEJIBHAS 3AIIMCKA

PabGouas mnporpamma 1o HMHPOPMATHKE Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHusl COCTaBjieHa Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS
OCHOBHOH 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTIO 0OIIero oOpa3oBaHuUs,
npeacrasieHHbix B ®I'OC OO0, a Ttakxke ¢enepaibHON paboueil MporpamMmmsl
BOCITUTAHMUS.

[Iporpamma o nndopmaTrke 1a€T NpeacTaBIeHUE O LEAX, O01Iel cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTUS 00yYaIOIUXCS CpPelCcTBAMU MHPOPMATUKH Ha
0a30BOM YpOBHE, YCTaHaBIMBaET OOs3aTENbHOE MPEAMETHOE COJEpKaHUE,
npelycCMaTpUBAET €ro CTPYKTYPUPOBAaHUE 10 pa3einaM U TeMaM.

[Iporpamma no nHdopmaTHKe onpeaesnseT KOIMYeCTBeHHbIE U KaYeCTBEHHbIE
XapaKTepUCTUKHN Y4eOHOro MaTepualia s KaXJI0ro roja U3y4eHus, B TOM YUCe
JUISL COZIEP KATENIbHOTO HAIMOJIHEHUS Pa3HOro BHUAA KOHTPOJsS (IMIPOMEKYTOUHOM
aTTecTaluu oOy4Jarommxcs, BCEPOCCUNCKHUX IIPOBEPOYHBIX pabor,
rOCy/1IapCTBEHHON UTOIOBOM aTTECTALIMHM ).

[Iporpamma no nHopMaTHKE SBISETCS OCHOBOMU JJISI COCTaBICHHUS aBTOPCKHUX
y4eOHBIX TPOrpaMM, TEMATHUECKOTO IJIAHUPOBAHUS Kypca YUUTEIIEM.

Hensimu u3ydennst ”HPOPMATUKKU HA YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus
SABJISIFOTCA:

dbopMHUpOBaHUE OCHOB MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKW WHOOPMATUKH, TOCTHKEHHUSIM HAYYHO-TEXHUYECKOTO
nporpecca U OOIIECTBEHHOW NPAaKTHUKH, 3a CUET pPa3BUTHUS MpeICTaBICHUN 00
uHGOpMAIIMK KaK O Ba)KHEHIIIEM CTPATETUYECKOM PEecypce pa3BUTHS JTUYHOCTH,
rocy/lapcTBa, oOIlIEecTBa, TOHMMAHUA PO HWHOOPMAIMOHHBIX IPOIECCOB,
MH(POPMAIIMOHHBIX PECYpPCOB M HMH(POPMAIMOHHBIX TEXHOJOTUH B YCIOBHUAX
1udpoBoi TpanchopMamy MHOTHX c(pep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieueHue YCJIOBHUH, CIOCOOCTBYIOIIMX PAa3BUTUIO aJTOPUTMHUYECKOTO
MBILUICHUS KaK HEOOXOJMMOro YCIOBUS NPO(PECCHOHAIBHON NeATEeIbHOCTH B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIEeCTBE, MPEANOIaraluero CcrnocoOHOCTh
oOyuaromierocsi pa3OuBaTh CIIOKHBIE 3aJauyd Ha OoJjiee MPOCThIE MOA3ajauu,
CPaBHHUBATh HOBBIE 3a/1a4y C 33Ja4aMU, PEIIEHHBIMU paHee, ONPEAEIATh aru s
JOCTHKEHUS PE3YNbTAaTa U TaK J1aJee;

GopmMupoBaHue U pa3BUTHE KOMIIETEHIMH oOydarommxcsa B o001acTu
MCIT0JIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, B TOM YHCIIE
3HAHWA, YMEHWW W HABBIKOB pabOThl ¢ WHPOpMAINHEH, MpOorpaMMHPOBAHUSA,
KOMMYHUKAIIUM B COBPEMEHHBIX IIM(PPOBBIX CpeAax B YCIOBHUIX OOeCreueHUs
MH(POPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH 00YyUYaroerocs;

BOCIIMTAHUE OTBETCTBEHHOI'O U M30MPATEIBHOIO OTHOIIEHUS K MHPOpMaLnu ¢
Y4€TOM IPABOBBIX M ITUYECKUX ACHEKTOB €€ PACHPOCTPAHEHHUS, CTPEMIICHUS K



MPOJOJDKEHUIO 00pa3oBaHusi B 00JacTM HMHMOPMALMOHHBIX TEXHOJIOTUH U
CO3HMIIATENbHON JESATETPHOCTH C TPUMEHEHHEM CpEACTB HH(OPMAIMOHHBIX
TEXHOJIOTHH.

NupopmaTika B OCHOBHOM 00111eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(MOPMATUKH KaK HAyYHOW JUCIHMIUIMHBI, H3YyYaromien
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMATH3aIlMU WH()OPMAIIMOHHBIX
MIPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00NlacTH  TpUMEHEHUS  WH(POPMATHUKH, TPEKIE  BCETO
MH(POPMAIMOHHBIE TEXHOJIOTHH, YIPABIECHUE U COIMABHYIO cepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTtep wuHpopMatuku ©  WHGOPMAIMOHHON
JeSITeTbHOCTH.

N3ydyenne wHGOpPMATUKH  OKa3blBae€T  CYIISCTBEHHOE  BIHMSHHE  HA
GopMupoBaHHE MHPOBO33PEHUS OOYYAIOMIETOCS, €r0 JKU3HEHHYIO TIO3HIIHIO,
3aKJIaJbIBa€T  OCHOBBI  MOHUMAHHS  MPUHIWUIOB  (QYHKIMOHUPOBAHUS |
UCTIOIh30BaHMs HH(POPMAIIMOHHBIX TEXHOJIIOTHIA KaK HEOOXOIUMOTO HHCTPYMEHTA
NPaKTUYECKH JIOOOW JEATENHPHOCTH W OJHOTO W3 Hamboliee 3HAYUMBIX
TEXHOJIOTUYECKUX TOCTHIKEHUI COBPEMEHHOM ITUBIIIM3AIMA. MHOTHE MTPEIMETHBIC
3HAaHUS U CIIOCOOBI JESATEIFHOCTH, OCBOCHHBIC OOYYAIONIMMHCS TP W3YYCHUH
MH(POPMATUKH, HAXOAAT MPUMEHEHHE KaK B paMKax o0pa3oBaTeIbLHOTO Mpollecca,
TaK U B MHBIX )KU3HEHHBIX CUTYAIIUSIX, CTAHOBSITCS 3HAYUMBIMU JIJ1s1 (HOPMHUPOBAHUS
Ka4yeCTB JINYHOCTH, TO €CTh OPUEHTUPOBAHBI Ha (DOPMUPOBAHHUE METANIPEIMETHBIX
U JINYHOCTHBIX PE3yJIbTaTOB OOYUEHHUS.

OcHoBHbIE 3a1aun yueOHoro npeamera «MubopmaTka» — cpopmupoBars y
00yJaronuXxcsi:

NOHMMAaHWE TPHUHIMIIOB YCTPONUCTBA M (YHKIMOHUPOBAHUS OOBEKTOB
U(GPOBOTO OKPYXKEHUs, MPEJCTaBICHUS 00 HCTOPUM M TEHACHIUSAX DPA3BUTHUS
uH(OopMaTUKH TIepruoaa udpoBoit TpaHchOpMalui COBPEMEHHOTO 00IIECTBA;

3HAHMSI, YMEHHSI U HaBBIKM T'PAMOTHOM MOCTAHOBKH 3a/1ay, BOSHHKAIOIIUX B
NPAKTHYECKON AESITEbHOCTH, JUISI UX PEIICHUS C MOMOIIBI0 MH()OPMAIIMOHHBIX
TEXHOJIOTUH, YMEHHUS U HaBBIKM (OPMAIM30BAHHOTO OIMUCAHMS IMOCTAaBICHHBIX
3ajay;

06a3oBble 3HaHHUA 00 WMH(OPMALMOHHOM MOJEIUPOBAHUU, B TOM YHCIE O
MaTeMaTHYECKOM MOJIEIINPOBAHUY;

3HaHHWE OCHOBHBIX AJITOPUTMUYECKUX CTPYKTYp M yYMEHHE NPUMEHSTH 3THU
3HaHUS IS MOCTPOCHHUS AJITOPUTMOB PEIICHMS 3a/4ad MO0 UX MaTeMaTHYECKUM
MOJIEIISIM;

YMEHHS W HaBBIKM COCTABJICHHUS MPOCTHIX IPOrpaMM IO TMOCTPOCHHOMY
JIITOPUTMY Ha OJTHOM U3 SI3BIKOB ITPOIPaMMHPOBAHUS BBICOKOTO YPOBHS;



YyMEHUS W HaBbIKM A(PGEKTUBHOTO HCMOJb30BAHUS OCHOBHBIX THUIIOB
MPUKIIAIHBIX TporpamMM (IPUIOKEHU) 00IIero Ha3HAYEHUsT U MH(POPMAITMOHHBIX
CUCTEM JIJIsSl PEIICHUS] ¢ X MOMOIIBIO MPAKTUUECKUX 3a/]ad, BiaJecHUuE 0a30BBIMHU
HOpMaMu WH(OPMAIIMOHHOM JTUKU U TMpaBa, OCHOBaAMHU HH(MOPMAIMOHHOU
0e30MIacHOCTH;

yMEHUE TPaMOTHO UHTEPIPETUPOBATH PE3YJbTAThl PEIICHUS MPAKTUYECKUX
3a/1a4 ¢ TMOMOINIBI0 HH(POPMAIMOHHBIX TEXHOJOTHUM, MPUMEHSTh MOJTyYEHHbIC
pEe3yIAbTAThI B MIPAKTUUYECKOMN JEATETLHOCTH.

Henu wm 3amauu u3ydyeHuss MHOOPMATUKH HA YPOBHE OCHOBHOTO OOIIETrO
0o0pa3zoBaHUs ONPEEAIOT CTPYKTYPY OCHOBHOTO COJIEpKaHUs yueOHOTO MpeaMeTa
B BUJIE CJICIYIONIUX YETHIPEX TEMATUUECKUX Pa3/IeiiOB:

1udpoBasi TpaMOTHOCTH;

TEOPETHUYECKHUE OCHOBBI HMH()DOPMATUKHU;

AJITOPUTMBI U TPOTPAaMMHPOBAHUE;

nH()OPMaIIMOHHBIC TEXHOJIOTHHU.

Ha uzyuenune unpopmatuku Ha 6a3oBoM ypoBHEe oTBogautcsi 102 uaca: B 7
kiacce — 34 ygaca (1 gac B Henento), B 8 kinacce — 34 yaca (1 gac B Hepeno), B 9
kiacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
7 KITIACC

IIu¢pposasi rpaMoOTHOCTH

KoMmnbroTep — yHuBepcaibHOe YCTPOHCTBO 00pad0TKH JaAHHBIX

KomMmmbroTep — yHUBEpCaAIbHOE BBIUUCIUTEIBHOE YCTPOMCTBO, padboTatolee mno
nporpamme. TuMBl KOMIBIOTEPOB: MNEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMIIBIOTEPHI, CYIIEPKOMITbIOTEPbl. MOOUIIBbHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa W HX Ha3zHadeHue. IIpoieccop.
OneparuBHass W JOJTOBPEMEHHAas MaMsTh. YCTpOMCTBa BBOJAA M BBIBOJA.
CeHcopHBI BBOJ, JATYMKH MOOMJIBHBIX YCTPOMCTB, CpelICTBa OMOMETPUYECKOU
ayTeHTU(UKAIIH.

HcTopus pa3BUTHsI KOMIIBIOTEPOB U MpOrpaMMHOro odecreueHust. [lokonenus
KOMITBIOTEPOB. CoBpemeHHbIe TEHAEHIIUU pa3BUTHS KOMITbIOTEPOB.
CynepKoMIbIOTepHI.

[NapannenbHbie BEIYUCICHUSI.

[lepconanbHblii KoMmbioTep. [Iporeccop M ero xapakTepuUCTHKU (TaKTOBas
4acToTa, pa3psaHocTh). OnepaTuBHas naMiTh. JloaroBpemMeHHas MamsTh.
VYcrpoiictBa BBoJa U BhIBoJIa. OOBEM XpaHUMBIX JaHHBIX (OMepaTUBHAs MaMSTh
KOMIIBIOTEPA, KECTKUN U TBEPIOTEIbHBIN TUCK, OCTOSIHHAS aMsATh cMapThoHa) U
CKOPOCTB JAOCTYIIA JJIsl pa3JINYHbIX BUJAOB HOCUTEIEH.

TexHuka 0€30MacCHOCTH U MpaBuiia paboOThl HA KOMIIBIOTEPE.

IIporpaMmmbl 4 J1aHHBIE

[Iporpammuoe obOecriedeHne KommbioTepa. [lpukinamHoe mporpamMmmHoOe
oOecrieueHue. CucremHoe IPOrpaMMHOE oOecrieueHue. Cucremsl
nporpammupoBanusi. [IpaBoBasi oxpaHa mHporpaMMm U JaHHbIX. becruiaTHeie U
yCIIOBHO-O€ecIuIaTHpIe TporpaMMbl. CBOOOIHOE MPOTpaMMHOE 0OOecIieueHHe.

@aitnpl u nanku (katanoru). [IpuHIUTBEI TOCTpoeHUS (HAHIOBBIX CHCTEM.
[lonnoe wms Qaitma (manku). Ilyte k ¢aitny (mamke). PabGora c¢ daitmamu u
KaTaJloraMyd CpEJICTBAaMU OIEPALMOHHONW CHUCTEMBI: CO3/1aHHe, KOIHUPOBaHMUE,
nepeMenieHre, NepeuMeHOBaHNEe U yaaneHue (HaiyioB U manok (KaTaiaoros). THIIBI
daiinoB. CaoiictBa (aiimoB. XapaKkTepHble pa3Mepbl (ailioB pa3INYHBIX TUIIOB
(cTpanuIa TEKCTa, ANEKTPOHHAA KHWTA, (poTorpadwus, 3amuch NMECHU, BUICOKIUII,
MOJITHOMETPAXKHBIA (UiIbM). ApxuBauus JaHHbIX. lcmonb3oBaHHE MpOrpaMm-
apxuBatopoB. DaiinoBeiii Mmenemxep. [louck (aitnmoB cpeacTBamMu oneparioHHON
CUCTEMBI.

KomnbrotepHbie BUPYCHI U Apyrue BPeAOHOCHBIE MporpaMmbl. [IporpamMmbl
JUIS 3aIIUTHI OT BUPYCOB.

KomnbrorepHsble ceTn



O6benunenne koMmmbloTepoB B ceTb. Cerhb UHTepHer. Beb-cTpanuiia, BeO-
caiit. Ctpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBrsie cuctemsl. [lonck
nHpoOpMalMK MO KIIOYEBBIM CJIOBaM M 10 uU300paxeHuto. J[0CTOBEpHOCTH
uH(popmaImm, noiaydyeHHoi u3z Murepuera.

CoBpeMeHHBIE CEPBUCHI UHTEPHET-KOMMYHUKAIIHIA.

CereBoil 3THKET, 0a30Bble HOPMbI MH()OPMAIMOHHOW ATUKM W TpaBa NpU
pabote B UnTepuere. Ctpareruu 0e3onacHoro noseenus B Untepuere.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Nupopmanus u ”HPOPMALMOHHBIE IPOLECCHI

Nudopmariust — 0JJHO 13 OCHOBHBIX MTOHSATUI COBPEMEHHOUN HAyKH.

Nudopmarius kak cBeeHus, MpeHa3HAYCHHBIC ISl BOCTIPUSITUS YEJIOBEKOM,
U uHpoOpMalMsg KAk  JIaHHble, KOTOpble  MOryT ObITb  00paboTaHbI
aBTOMATU3UPOBAHHON CHCTEMOM.

JIUCKpeTHOCTh TaHHBIX. BO3MOXKHOCTh ONKCAHUsI HETPEPHIBHBIX O0BEKTOB U
IIPOIIECCOB C TTOMOIIBIO JUCKPETHBIX JaHHBIX.

NudopmanimonHsie MpoIecchl — TMPOIECChl, CBSI3aHHBIE C XPaHCHHEM,
npeoOpa3oBaHUEM U Mepeiaueii TaHHbBIX.

IIpencrasiaenue HHpopManuu

CumBon. Aundasut. MomuHocTs andasButa. Pa3zHooOpasue S3BIKOB |
andasutoB. EcrecTBeHHbIC U (hOpMANIbHBIE S3BbIKH. AJI(AaBUT TEKCTOB HA PYyCCKOM
a3pike. JIBowuHblil andaButr. KolnyecTBO BCEBO3MOXHBIX CJIOB  (KOJOBBIX
KOMOUMHAIM) UKCUPOBAHHOM JIMHBI B JBOMYHOM ajidasure. [IpeoOpazoBanue
moboro andaButa K ABOoMYHOMY. KOJIMYECTBO pa3nMUYHBIX CIOB (DUKCUPOBAHHOU
JUTMHBI B al(aBUTe ONpeaeaéHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO ai(aBuUTa C TMOMOIIBIO KOJOBBIX CJIOB B
npyrom andaBuTe, KOAOBas TabIUIA, JEKOIUPOBAHNE.

JIBonunbiii kon. IIpencraBineHue MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM ayipaBUTE.

NudopmanmorHsiii 006EM JaHHBIX. BUT — MUHMMAaIbHAS SAMHUIIA KOJTHMYECTBA
uHopMaI — JOBOWYHBIN paspsn. EguHunel usmepenus uHEGOPMAIIMOHHOTO
00BEMa JaHHbBIX. but, 6aiT, kMo0alT, MeradamnT, ruradaiT.

CkopocTb nepenaun JaHHbIX. EMUHUIBI CKOPOCTH NEepelaun JaHHBIX.

KomupoBanue TekctoB. PaBHOMepHbIN koa. HepaBHOMepHBI koa. KonnpoBka
ASCII. BocemuOuthasie koaupoBku. Ilonsitue o xomgupoBkax UNICODE.
JlexoaupoBaHue COOOIEHNH C UCTIOIB30BAHUEM PABHOMEPHOTO 1 HEPABHOMEPHOTO
kona. MudopmarimoHHbiii 00bEM TEKCTA.

Hckaxxenne nadopmarmu npu nepenade.

OO6uiee mpexacraBieHue O UUPPOBOM MPEICTABICHUN AyJUOBU3YAIbHBIX U
JIPYTUX HEMPEPHIBHBIX JAHHBIX.



KogupoBanue 1Bera. llBetoBele wmomenn. Mogens RGB. I'myOuna
Konuposanus. Ilanurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue n3zoodpaxenui. [lukcens. Ouenka
MH(OPMAIIMOHHOTO 00bEMa rpauECKUX JAHHBIX JIJIS1 PACTPOBOTO U300paKEHUSI.

Koaupoanue 3Byka. Pa3psnHocTs 1 yactoTa 3anucu. KonuuecTBo kaHaioB
3aIMHCH.

OneHka KOJIMYECTBEHHBIX MMapaMeTPOB, CBSI3aHHBIX C MPEACTABICHUEM U
XpaHEHHEM 3BYKOBBIX (pailsioB.

NupopmManuoHHbIE TEXHOJIOTHU

TexkcToBBIE JOKYMEHTBI

TexcToBbIE AOKYMEHTBI M MX CTPYKTYpHBIE 3JIeMEHTHI (CTpaHuua, ad3arl,
CTpOKa, CJIOBO, CUMBON).

TexcToBBIM TponeccOp — HMHCTPYMEHT CO3/IaHUsA, pEJAaKTUPOBAHUS U
dopmatupoBanusi TexctoB. llpaBuiia HabOopa Tekcra. PemakTupoBaHHE TEKCTa.
CsoiictBa cumBonioB. [pudt. Tunsr mpudrtoB (pyOieHble, C 3aceyKamw,
MoHomupuHHbIe). [lonmyxupHoe W KypcuBHOe Hauepranue. CBoicCTBa al3alleB:
IpaHUIIbl, a03alHbIA OTCTYI, MHTEpPBaJ, BbIpaBHMBaHME. [lapaMeTprl CTpaHHIIBL.
CruneBoe ¢popMaTupoBaHue.

CtpykTypupoBaHue uH(OpMAIMU C TIOMOIIBIO CIHCKOB U  TaOIUIL.
MHuoroypoBHeBbie ciickd. JloOaBneHue TabauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE TOKYMEHTHI. O0TeKkaHne M300pakeHUui
TEKCTOM. BKItoueHue B TEKCTOBBIM JOKYMEHT auarpamm, (popmyn, Hymeparuu
CTpaHUL, KOJOHTUTYJIOB, CCHIJIOK U APYTUX AJIIEMEHTOB.

[IpoBepka nmpaBonucanus. PacctanoBka mepeHocoB. ['0710COBOM BBOJI TEKCTA.
Onrtudeckoe pacrno3HaBaHue TekcTa. KommbroTepHsiii mepeBoa. Mcmonb3oBaHue
cepBucoB MHTEpHETA 111 00pabOTKHU TEKCTA.

KomnbrorTepHasi rpagpuka

3HaKOMCTBO ¢ TpaduuecKuMu penakTopaMu. PacTpoBble PHUCYHKH.
Hcnonp3zoBanue rpaguueckux NpUMHUTHBOB.

Omnepanuu perakTUpoBaHus rpadUIecKuX 0OHEKTOB, B TOM YHCIE MU(POBBIX
dboTorpadmii: m3MeHeHHE pa3Mepa, oOpe3Kka, TMOBOPOT, OTpakeHHe, padora ¢
obnactaMu (BbIAEICHHE, KOMHMPOBaHUE, 3aJIMBKa LIBETOM), KOPPEKLMs LBETa,
APKOCTU U KOHTPACTHOCTH.

BektopHass rpajguka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMU
CpPeICTBAMHM TEKCTOBOI'O MPOLECCOpa WIM JAPYTUX HOporpamm (IpHIIOKEHHM).
JloGaBieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyJabTUMeAUIHbIC IPE3eHTAUNU

[ToaroToBka MynbTUMEAUNHHBIX TIpe3eHTanuii. Crnaiia. JloGaBieHue Ha ciaia
TEeKCTa M n300pakeHuii. Pabota ¢ HECKOJIBKUMU ClIaiiIaMH.



JloGaBneHue Ha ciaii ayTMOBU3yalIbHBIX JaHHBIX. AHUMAaLMs. [ unepcchuiku.
8 KJIACC

TeopeTuueckne 0CHOBbI HH(POPMATHKH

CucreMbl CUNCICHUS

Hemno3unmonuble ¥  TMO3UIIMOHHBIE CHUCTEMBI  CUUCIEHUSA.  AJsdaBuT.
OcHoBanue. Pa3sépnyras ¢opma 3anucu yucna. [lepeBon B 1eCATUUHYIO CUCTEMY
YHUCEJ, 3alMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

Pumckas cucrema cuncnenus.

JIBonuHas cuctema cuuciieHus. [lepeBon nenbix yucen B npexpenax ot 0 no
1024 B nBOMYHYIO CHCTEMY CUMCIEHHUS. BocbMepuyHas CUCTEMA CUHCIICHMUS.
ITepeBoa uncen U3 BOCbMEPUYHOU CUCTEMBI B IBOMYHYIO U JECATUUHYIO CUCTEMBI U
oOpatHo. IlectHaamarepuunass cuctema cuuciaeHus. llepeBoxg uucen wu3
IIECTHAAIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JECITUUYHYIO
CHUCTEMBI U 0OpPATHO.

ApudmeTndeckue onepaiyu B TIBOUYHON CUCTEME CUUCIICHUSI.

JJleMeHThI MATEMATHYECKOM JIOTUKH

Jlornueckue BbICKa3biBaHUsA. Jlornueckue 3HA4Y€HUS BBICKa3bIBaHUM.
DNeMeHTapHblE W COCTAaBHBIE BBICKA3bIBaHUA. Jlormueckue omnepauuu: «u»
(KOHBIOHKIIMSI, JIOTHYECKOE YMHOXEHUE), «WIN» (IU3bIOHKIMS, JOTHYECKOe
CJIIOKEHHE), «HE» (JIornyeckoe oTpuiianue). [I[puopuTeT JIOrMYecKuX Oorneparui.
Ornpenenenne HCTUHHOCTU COCTaBHOTO BBICKA3bIBaHUS, €CJIM U3BECTHBI 3HAUYCHUS
UCTUHHOCTHA BXOJSIIMX B HEro 3JEMEHTAPHBIX BbICKa3biBaHUW. Jlormueckue
BhIpakeHUs. [lpaBuia 3ammcu JOTMYECKHX BhIpakeHUH. IlocTpoeHue TaOmuIy
UCTUHHOCTH JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 351€MeHThl. 3HAKOMCTBO C JJIOTHYECKUMU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHMPOBaHUE

HcnostHuTe M M AJITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[lonatue anropurma. MCHOMHUTENM aIrOPUTMOB. AJTOPUTM KAk IUIaH
yIpaBJIEHUS UCTIOJHUTEIIEM.

CaotictBa anroputma. CriocoObI 3amucu aroputMa (CI0BECHBIN, B BUE OI0K-
CXEMBI, IPOrpamMma).

AnroputMuueckre KOHCTpYyKIMHU. KoHCTpykuus «cienoBaHue». JIMHEWHBIN
anroput™.  OrpaHM4YeHHOCTh  JIMHEHHBIX  QJITOPUTMOB:  HEBO3MOXXHOCTh
MPEyCMOTPETh 3aBUCUMOCTh MOCJIEAOBATEIIBHOCTH BBIITOJIHAEMBbIX JEUCTBUM OT
HCXOJIHBIX JTaHHBIX.

KoHcTpykiusi «BeTBIIeHHE»: MOJHAs W HemoJiHasi (opmbl. BeimonHeHue u
HEBBIIIOJIHEHUE YCJIOBUSI (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHwusi). [lpocTeie u
COCTaBHBIE yCIIOBUA.



KoHCTpyKIust «IMOBTOpPEHUSI»: LUKl C 3aJaHHBIM YHMCIOM TOBTOPEHUH, C
YCJIOBUEM BBITIOJHEHUS, C IEPEMEHHOM IIUKIIA.

Pazpabotka 11 popMalIbHOTO HCIOJIHUTENS alrOpuTMa, MPUBOJSIIETO K
TpeOyeMoMy pe3ylbTaTy MpU KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJITOPUTMOB C MCIOJIb30BAHUEM IIUKJIOB M BETBJICHUMN JIJIsl yIIPaBICHUS
dbopManbHBIMU HCTIOJHUTENAMHU, TakuMHU Kak Pob6ot, Uepemamika, YepTExHUK.
BrinonHeHne ajropuTMoB BpYYHYIO M Ha KommbloTepe. CHHTaKCHYECKHE U
moruueckue omuoku. OTKa3bI.

A3bIK IporpaMMHUpPOBaHUS

Azpik nporpammupoBanust (Python, C++, [lackans, Java, C#, lllkonsHbIi
AnroputMHYeCcKU A3bIK).

Cuctema mporpaMMHpPOBAHHS: PEAAKTOP TEKCTa MPOrpamM, TPAHCISITOP,
OTJIQTUYUK.

[lepemennas: tun, ums, 3HadeHue. llenbie, BEIIECTBEHHBIC U CUMBOJIHHBIC
NepeMEHHBIE.

Omnepatop mnpucBawBaHus. ApudMeTHyecKre BBIPAXKECHUS W TIOPSJIOK HX
BbIYKCIICHUS. Onepanuu ¢ eJIbIMUA YUCIaMU: 1IeJIOYUCIICHHOE JICJICHUE, OCTaTOK OT
JICJICHUS.

BerBnenusa. CocTaBHble YCIOBHS (3alMCh JIOTMUECKUX BBIPAXKEHUU Ha
U3y4aeMOM S3bIKE TPOrpaMMHUpoBaHus). HaxoxxaeHue MuHUMyMa U MakcuMyMa 13
IBYX, TpEX M YETBIpEX uymcen. PelieHne KBaJpaTHOTO YpaBHEHUS, UMEOIIETO
BEILECTBEHHbIE KOPHHU.

JluanoroBas oOTJIaJKa MpPOrpamMM: IIOIIArOBOE BBIMIOJIHEHUE, IMPOCMOTP
3HAUYEHUN BETUYHH, OTJIAIOYHBINA BHIBO, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroputm EBkimma s HaxokaeHHUs HauOOIBIIETO
oOIIero NenuTeNs ABYX HATypalbHBIX udncesl. Pa3OueHue 3amucu HATypalbHOTO
yycia B MO3UIIMOHHOM CHCTEME C OCHOBAaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIeJIbHBIE T (PHI.

Hukn ¢ nepeMeHHOl. AJTOPUTMBI IPOBEPKU IETMMOCTH OJTHOTO IIEJI0T0 YUCa
Ha JIpyroe, IpOBEPKU HATYPAIBHOTO YKCIIa HA TPOCTOTY.

O06paboTka CUMBOIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBHIE) MEPEMEHHBIE.
[TocumBonbHAs 00paboTKa cTpoK. [TogaCcu€T 4acTOTHI OSIBICHUSI CUMBOJIA B CTPOKE.
Berpoennsie Gynkmmm miist 00pabOTKH CTPOK.

AHaJIN3 aJITOPUTMOB

OnpeneneHrne BO3MOXKHBIX PE3YIbTATOB PabOTHl alrOpUTMa TpPHU JAHHOM
MHOXECTBE BXOJHBIX JIaHHBIX, ONPEIEIICHHE BO3MOXKHBIX BXOJHBIX JIaHHBIX,
MPUBOISLIMX K JAHHOMY PEe3yJbTary.

9 KJIACC



Iu¢ppoBasi rpaMoOTHOCTH

I'nodanbHas cerp UHTEpHET M cTpaTernu 0€30IaACHOIO MOBEICHUS B Hell

I'nmo6anbHasa cets MuTepuer. |P-agpeca y3moB. CeTeBoe XpaHEHHE JaHHBIX.
MeTobl HHANBUYAIBHOTO U KOJUIEKTUBHOI'O pa3MelleHrs HOBOU HH(pOpMAIUH B
WNnrepnere. bonbimue paHHbie (MHTEpPHET-IAHHBIE, B YaCTHOCTH JIaHHbBIC
COITMAJIbHBIX CETEM).

[Tonsitue 06 wHOpPMaMOHHONW 0€30MacHOCTH. YTPO3bl HMH(DOPMAIIMOHHOM
0e30MacHOCTU TIpU padoTe B TJI00ATBHON CETH M METOJbI MPOTHUBOJCUCTBUS UM.
[IpaBuna Oe3omacHo¥ ayreHTUPUKaWU. 3ammTa JUYHOW wuHPOpPMAIUKU B
Wnrepnere. bezonacHeie crpaterun nosenenus B Murtepuere. Ilpenynpexaenue
BOBJICUEHHUS B JICCTPYKTHBHBIE U KPUMHUHAJIbHBIE (DOPMBI CETEBOM AKTHUBHOCTHU
(xuOepOyIITUHT, PUIIMHT U ApYTHe (POPMBI).

PabGora B HHpOPMAaLIMOHHOM NPOCTPAHCTBE

Bunpl nestenbHocTr B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
CepBHUCHI (MOYTOBas Ciyk0a, BHIECO-KOH(EpPEHI-CBA3b U JPYTUE), CIPABOUYHBIC
CITY»OBbI (KapThl, pacCaHUs ¥ IPYTHE), TOUCKOBBIE CIIYKOBI, CITy>KObI OOHOBJICHUS
nporpaMMHOro ooOecrieueHuss W Apyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX
yenyr. OOnausble XpaHwiuina JaHHbIX. CpencTtBa COBMECTHOM pa3paboTKu
JTOKyMeHTOB (oHusaiiH-o¢uckl). [IporpammHoe oOecrieueHue Kak BeO-CEpBHUC:
OHJIAHHOBBIE TEKCTOBBIE U TpadUUECKUE PETAKTOPHI, CPEIbI pa3pabOTKHU IPOrPaMM.

TeopeTnveckne 0CHOBbI HHPOPMATUKH

MoaeaupoBaHue KaK MeTO NO3HAHUS

Mopenb. 3aiauu, pemaeMble ¢ MOMOIIbI0 MoaenupoBanus. Kinaccudukamnmn
Mozeneil. MarepuainbHble (HaTypHBIC) U HHGOpMaIMoOHHBIE Mojieu. HenpepbiBHEBIC
U JuckpeTHble monaenu. Mmurauuonnele moxaenu. Mrpoeie Mopenu. OueHka
aJICKBaTHOCTHU MOJIETTU MOJIETTUPYEMOMY OOBEKTY H LIETISIM MOJEITHPOBAHUS.

Tabnuunsie Mmoaenu. Tabnuna Kak MpeacTaBIeHUe OTHOLICHUS.

ba3el nmanHbiX. OTOOp B TabnMIlE CTPOK, YIOBJICTBOPSIOIIUX 33alaHHOMY
YCIIOBHIO.

I'pad. Bepmmuna, pebpo, myts. OpueHTHpPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jlnmuna (Bec) peOpa. BecoBas marpuma rpada. JnuHa myTH MEXIy
BepmmHamu rpada. [lowck ontumanesHoro mytd B rpade. HawanpHas BeprmHa
(MCTOYHMK) M KOHEYHAs! BepIIHa (CTOK) B OpUEeHTUPOBaHHOM rpade. Berancienne
KOJIMYECTBA IMMyTEH B HAMMPABICHHOM aIlUKINIECKOM Tpade.

Hepeso. Kopenb, BepiuHa (y3en), 1uct, pedpo (ayra) nepesa. BeicoTa nepesa.
[Moanepeso. [Ipumepsl ucnonb3oBaHus AepeBbeB. [lepedop BapuaHTOB ¢ MOMOUIBIO
nepeBa.

[lonsiTHE MaTeMaTUYEeCKOM MOJEIHU. 3ajlayd, pEeIIaeMbl€ C ITOMOIIBIO
MaTeMaTH4ecKoro (KOMIbIOTEPHOI0) MoAearpoBanus. OTIMUMe MaTeMaTH4eCKOM



MOJIEIM OT HATYpHOM MOJEIu U OT CJIOBECHOIro (JIUTEPAaTypHOTO) OMUCAHUS
oOBeKTa.

DTanbel KOMIBIOTEPHOTO MOJICIMPOBAHUS: MOCTAHOBKA 3aJa4d, MOCTPOCHUE
MAaTEMaTHYE€CKOW MOJIENIH, MPOrpaMMHasl pean3aiusi, TeCTUPOBAaHUE, MPOBEACHUE
KOMIIBIOTEPHOTr'0 YKCIIEPUMEHTA, AaHAJIU3 €r0 PE3YJIbTATOB, YTOUHEHNE MOJIEIIH.

AJITOPUTMBI U NPOrPAMMHUPOBAHUE

Pa3pa0oTka aJroputMoB U POrpamMm

Pa3buenue 3amaun Ha moxazanauu. CocTaBieHUE AJITOPUTMOB U MPOrpamMM C
UCIIOJIb30BAHMEM BETBJICHUM, IMKJIOB W BCIOMOTATEJbHBIX AJITOPUTMOB IS
yIpaBieHUsT UCMOJHUTEIEM POOOT Uiy APYrUMH UCTIOTHUTENSIMH, TAKUMU Kak
UYepenamika, YepTEXHUK U IPYTUMMU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBlICeHUE U
OTJIaJIKa MPOTrPaMM, PEATU3YIOIIUX TUIIOBBIE aAJITOPUTMBI 00PAOOTKH OJTHOMEPHBIX
YUCJIOBBIX MAaCCHBOB, Ha OJTHOM U3 f3bIKOB mporpammupoBanus (Python, C++,
[Tackansw, Java, C#, llIkonpHBIN ATTOPUTMHUYECKUN S3BIK): 3aMIOJIHEHHE YHCIOBOTO
MacCHBa CIIYYalHBIMHU YUCIIAMH, B COOTBETCTBHH ¢ (HOPMYJIOW WM MyTEM BBOJIA
yucelsl, HaXOXKJCHUE CYMMBI 3JIEMEHTOB MAacCHBa, JUHEWHBIN TMOWCK 3aJaHHOTO
3HAYEHUsI B MACCUBE, MOJCUYET JIEMEHTOB MAaCCUBA, YJOBICTBOPSIOMINX 33 JAHHOMY
YCIIOBUIO, HAXOXXJEHHWE MHUHUMAIBHOTO (MaKCHMalbHOTO) 3JEMEHTa MAacCCHUBA.
CopTtupoBka Maccuba.

OO6paboTKa MOTOKA JAHHBIX: BBIYUCIECHUE KOJMYECTBA, CYMMBI, CPEIHETO
apu(pMETHYECKOr0, MHUHHUMAJIBHOTO M MAaKCHUMaJIbHOTO 3HAYEHUS HIIEMEHTOB
IIOCJIEA0BATEIILHOCTH, YAOBJIECTBOPSOIIMUX 3aJaHHOMY YCIOBHIO.

YupasJieHue

VYrpasnenne. Curnan. Obpartnas cBs3b. [logyuenue cUraamoB oT UGPOBBIX
JaTYMKOB (KacaHus, pacCTOSIHMS, CBe€Ta, 3BykKa U Jpyroro). Ilpumepsl
MCIIOJIb30BaHUS IPUHITUIIA OOPATHOM CBSI3U B CUCTEMAX YIIPaBICHUS TEXHUYECKUMU
YCTPOIMCTBAMU C TTIOMOIIBIO TATYMKOB, B TOM YHCIIE B POOOTOTEXHHUKE.

[Tpumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIPAaBICHUS TBUKECHUEM B
TPAHCIOPTHOM CHUCTEME, CBapO4Has JIMHUS aBTO3aBOJA, ABTOMATU3UPOBAHHOE
YIIPaBJICHUE OTOILUIEHUEM J0Ma, aBTOHOMHAsl CUCTEMA YIIPABIICHUS TPAHCIIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NupopmMannoHHbIE TEXHOJIOIMH

JIeKTPOHHBbIE TA0IUIbI

[TorsiTue 006 >MeKTPOHHBIX TabiMIax. TUIBI TaHHBIX B STYEHKAX DIEKTPOHHOM
tabymnbl. PenaktupoBanue u popmarupoBanue Tabmuil. Bctpoenusie hyHKIum AJ1st
MOWCKAa MAaKCUMyMa, MHUHUMyMa, CYMMBI H CpEJHEro apupMeTHYeCcKOTO.
CoptupoBKa JaHHBIX B BbIIEICHHOM aAuamna3zoHe. [loctpoenune aumarpamm



(rucrorpamma, KpyroBas JAuarpamma, To4yeyHas auarpamma). BpiOop Tuna
JArarpaMMBl.

[IpeobpazoBanue Gpopmyn npu konupoBaHuu. OTHOCUTENbHAS, AOCOIOTHAS U
CMellaHHas aJpecalus.

VY coBHbBIE BRIYMCIEHUS B AJIEKTPOHHBIX Ta0bnuiax. CyMMUpPOBAHHUE U MOACUET
3HAYCHUH, OTBEYAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka OoybIINX HaOOpPOB
naHHbIX. YucneHHoe MoAeIMpOBaHUE B AJIEKTPOHHBIX TaOJIHIIAX.

NudopmannoHHbIe TEXHOJIOTHH B COBPEMEHHOM 00111eCTBE

Ponb mHQOpMAIIMOHHBIX TEXHOJIOTHI B Pa3BUTHU SKOHOMHUKH MUPA, CTPAHBI,
perroHa. OTKpeITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsa3annbie ¢ MHPOPMATUKONW ¥ UHPOPMAITMOHHBIMH TEXHOJIOTHUSIMU
BeO-nIM3aliHEp, MPOTrpaMMUCT,  pa3pabOTUMK  MOOWJIbHBIX  TMPHUIIOKEHUH,
TECTUPOBILHUK, APXUTEKTOP MPOTPAMMHOr0 00eCreyeHusl, CIeHUAIUCT 10 aHATU3Y
JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHMUMA

N3yuenne wuHbOpMATUKH HAa YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHUS
HAIPaBJICHO HA JIOCTHKEHUE OOYYAIONUMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U
MIPEMETHBIX PE3yJIbTaTOB OCBOCHHS COJICPKaHMS YU4eOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yibTaThl WMEIOT HAMPABICHHOCTh, Ha pEIICHWE 3aj1ad
BOCIIMTAHUS, PA3BUTHS W COIMAIM3alMNA OOYYAIOIIMXCSA CPEACTBAMU Y4eOHOTO
npeaMeTa.

B pesynbraTe u3ydeHus HHPOPMATHKM Ha YPOBHE OCHOBHOTO OOIIETro
oOpaszoBaHus y oOyuatromierocss OyayT copMHUpOBaHbI CIEAYIONINE JTUYHOCTHBIC
PE3yJIBTATHI B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHNS

IICHHOCTHOE OTHOIIICHNWE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HACIICJIUIO, MOHUMaHUE 3HAYCHUS WHPOPMATHKH KaK HAYKH B >KH3HU
COBPEMEHHOT'O O0OINEeCTBa, BJIaJICHUE JOCTOBEPHOUW HMH(OpMaIeld O IMepeoBbIX
MHUPOBBIX W OTEYECTBEHHBIX [IOCTIDKCHHSIX B 00JlacTh HHPOPMATUKH U
MH(GOPMAIIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSAX O
1 poBoi TpaHchopMaIK COBPEMEHHOT'O O0IIECTBA;

2) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OpHUEHTAIMsl Ha MOpaJbHbIE IIEHHOCTH U HOPMBI B CUTYallUSIX HPABCTBEHHOT'O
BbIOOpA, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHHE U MOCTYIIKH, & TAK)KE MOBEICHHE
Y TIOCTYIIKH JIPYTUX JIFOACH C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMS TOCJEACTBUH TOCTYNKOB, aKTHBHOE HEMPHUATHE aCOIMAIbHBIX
MOCTYIIKOB, B TOM unciie B IHTepHeTe;

3) rpaIaHCKOr0 BOCIIUTAHUS

NpPECTAaBIieHHEe O COLMAIbHBIX HOPMAax W TMPaBUIAX MEXITHYHOCTHBIX
OTHOIICHHUH B KOJUIEKTHBE, B TOM YHCJI€ B COIMATIBHBIX COOOIIECTBAX, COOIOICHHE
MpaBuiI 0€30MACHOCTH, B TOM YHCJI€ HABBIKOB O€30MaCHOTO MOBEICHUS B MHTEPHET-
cpene, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOM JESATEIHHOCTH IIPH BBITOJTHECHUH
y4eOHBIX, MO3HABATEIBHBIX 3a7a4, CO3/JaHUU yYEOHBIX MPOEKTOB, CTPEMJICHUE K
B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIHM B TMPOIIECCE ITOW yueOHOUW NesATeIbHOCTH,
TOTOBHOCTH OIICHMBATh CBOE MOBE/ICHNE W TIOCTYIKA CBOMX TOBAPUIIECH C MO3UIIAN
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEICTBUN MTOCTYTKOB,;

4) meHHOCTel HAYYHOT O MO3HAHWS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUYECKHUX MpeAcTaBiIeHUd 00 uHpopManuu,
UH(OPMAITMOHHBIX mporeccax u WH(OPMAIIMOHHBIX TEXHOJIOTHUSX,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOU



MPAKTHKU U COCTABISIONINX 0a30BYI0 OCHOBY JJIsl TOHUMAaHUS CYIIHOCTH HAYYHOU
KapTHHBI MHPA;

MHTEepeC K OOYy4YeHHI0O M TO3HAHWIO, JIOO03HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH H
YPOBHsI 00yUYEeHHUsI B TaJbHEHUIIIEM;

OBIIAZICHNE OCHOBHBIMH HABBIKAMHU HCCIEAOBATEIbCKONW JCSITEIBHOCTH,
yCTaHOBKAa Ha OCMBICJICHHE OIbITA, HAONIONCHWH, TMOCTYNKOB U CTpPEMIICHHE
COBEPIICHCTBOBATh MYTH JOCTHKCHHS WHAMBHIYAIbHOTO W KOJUIEKTHBHOTO
OJlaromnoy4us;

chOopMUPOBAaHHOCTh MH(POPMAIIMOHHON KYJIbTYphl, B TOM YHCJIC HaBBIKOB
CaMOCTOSITETTbHOW pPaboOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPaTypoH,
pa3HOOOpa3HBIMU CPEJCTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHHA, a TaKKe YMEHUs
CaMOCTOSITETTFHO ONPEIENISATh e CBOETO OOy4YeHUs, CTaBUTh U (DOPMYITHPOBATH
s ceOsi HOBBIE 3a/7auu B yu€Oe W IMO3HABAaTEIBHOW NEATEIHHOCTH, Pa3BUBATH
MOTHBBI H HHTEPECHI CBOCH MTO3HABATEIILHOM IeATEIHHOCTH;

5) ¢popmupoBaHust KyJbTYPhI 310POBbSI:

OCO3HAHUE [IEHHOCTH JKU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO,
yCTaHOBKAa Ha 370pPOBBI 00pa3 >KM3HHM, B TOM YHCJIE€ W 3a CUET OCBOCHUS WU
coOroieHnst TpeboBaHni 0€301TaCHOM IKCIUTYaTallMK CPEICTB HH)OPMAIIMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) TPy10BOro BOCIIUTAHMS:

MHTEpEC K TMpaKTUIECKOMY H3y4YeHHIO Tmpodeccuit u Tpyaa B cdepax
npodeCCUOHATBHON NIeSITEIIEHOCTH, CBSI3aHHBIX C UHPOPMATHKOM,
IPOTPAaMMHUPOBAHUEM W HHPOPMAIIMOHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
TOCTH)KCHUSAX HAYKH MH()OPMATUKH M HAYIHO-TEXHUIECKOTO IIpOorpecca;

OCO3HAaHHBIM BBIOOP H  TOCTPOCHHE HWHAWBUAYAIBHOW  TpPacKTOpUU
00pa30BaHMS U JKU3HEHHBIX TUIAHOB C YIETOM JIMIHBIX U OOIECTBEHHBIX HHTEPECOB
U TOTpeOHOCTEH;

7) 3KOJIOTHYECKOT0 BOCITUTAHMS:

OCO3HaHUE TJI00AJIBHOTO XapaKTepa 3KOJOTWYECKUX MpoOsieM U myTed HuX
pelieHusi, B TOM 4YHCIE€ C Y4E€TOM BO3MOXKHOCTEH WH(DOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) amanTanuu o0y4yaomerocss K M3MEeHSIOIUMCS YCJIOBUSM COLUATbHOI
U IPUPOIHOM CPe/bI:

OCBOEHHE OOYYarOIMMHUCS COLMATBHOTO OIbITa, OCHOBHBIX COIIMAJIbHBIX
poJieil, COOTBETCTBYIOIIMX BEIyIIEH EATEIbHOCTH BO3pacTa, HOPM M IpaBHII
OOIIECTBEHHOT 0 TIOBEIEHUS, (POPM COIMATBHON KU3HU B TPYINAX U COOOIIECTBAX,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYaJIbHOM MPOCTPAHCTBE.
METAINIPEIMETHBIE PE3YJIbTATBI



MeranpenMeTHbIE pe3yibTaThl OCBOEHHSA MPOrpamMMbl MO HHPOpPMATUKE
OTpaXalOT  OBJIAJICHUE  YHHMBEPCAIbHBIMU  y4YEOHBIMH  JEHCTBUSMH  —
IT03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU, PETYJIATHBHBIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JiornyecKkue NecTBUA:

yMEHUE OINpeNeNsiTh TMOHSATHSA, CO37aBaTh O0O0OOIIEHUs, YyCTaHaBIUBAThH
aHaJIOTUH, KIaCCUDUITUPOBATh, CAMOCTOSITEILHO BEIOMPATH OCHOBAHUS U KPUTEPUU
JUIs KiacCU(UKAlUKM, yCTaHABIMBATH MPUUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKHUE PACCYXKJICHHUS, JIeJIaTh YMO3aKIIOUeHUs (MHAYKTUBHbBIC, JEIyKTUBHbBIC
Y TI0 aHAJIOTHU) U BBIBO/IBI;

yMEHUE CO37]aBaTh, MPUMEHITh M MPEeOOpPa3OBbIBATH 3HAKKM W CUMBOJIBI,
MOJICJIM M CXEMBI JJISl pelIeHUsI YUeOHBIX U TTO3HABATEIBHBIX 337144,

CaMOCTOSITEJILHO BBIOMpPATh Croco0 pereHus y4eOHOW 3ajadu (CpaBHUBATH
HECKOJIbKO BapHAaHTOB PEIICHHS, BLIOMpATh HanboJjee MOAXOAANIUNA C y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBaTeibCKue AeCTBUSA:

dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIHE pa3pblB MEXAY peaIbHbIM U
JKEJaTeTbHbIM COCTOSIHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSTEIbHO YCTaHABINBATD
UCKOMOE U JaHHOE;

OLICHMBATh Ha MPUMEHUMOCTH U JJOCTOBEPHOCTh MH(OPMAIIUIO, TTOIYUCHHYIO
B XOJI€ UCCIIE/IOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIEe pa3BUTHE MPOIECCOB, COOBITUN U
UX TOCIEICTBHS B QHAJOTHUYHBIX WM CXOJHBIX CUTYAIUSIX, @ TAKXKE€ BBIIBHUIaTh
MPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pab6ora ¢ undopmanmeii:

BBISBJIATh AehUIUT WHGOPMAINH, TaHHBIX, HEOOXOIUMBIX [JISi PEIICHUS
IMOCTaBJICHHOM 3aa4H;

OPUMEHATh PA3TUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOoChl MpPHU IOHCKE U
orOope wWH(MOpPMAIMU WIM JAHHBIX U3 HCTOYHUKOB C YYETOM MPEAJIOKECHHOM
yaeOHOM 3a7ja4M 1 3aJaHHBIX KPUTEPUEB;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETHPOBATH
uHGOPMAITNIO PA3IMYHBIX BUAOB U (POPM IpEICTaBICHNUS;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMYy  TIPEICTABIICHUS
uHQOpPMAIIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaddl HECIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOW TpaduKoil M 1X KOMOWHAIUSIMU;

OLICHUBAaTh HAAEKHOCTH HMHPOPMALUMU MO KPUTEPHUSAM, MPEIIOKEHHBIM
yauTesneM Wik chopMyJIUPOBAHHBIM CAMOCTOSITENIBHO;

3(PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHGOPMAIIHIO.



KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eiCTBUA

Oo0uenne:

COIIOCTABJIAITH CBOM CYKJEHHS C CYKICHUSMM APYIMX YYACTHHUKOB JUAjora,
0OHapy’KMBaTh Pa3IMYUE U CXOACTBO MO3UIIMIA;

nyOJIMYHO TPENICTABIATh PE3YJIbTAThl BHIITOIHEHHOTO ONBITA (IKCIIEPUMEHTA,
HCCIeIOBaHUs, TIPOCKTA);

CaMOCTOSITEJIbHO  BBIOMpPAaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
MPE3EHTAlMd U OCOOEHHOCTEH ayAUTOPUU U B COOTBETCTBHM C HHUM COCTaBJISATH
YCTHBIE U TUCBMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM HUJUTOCTPATUBHBIX MATEPUAIIOB.

CoBMecTHas 1€ATEJIbHOCTD (COTPYIHUYECTBO):

NOHUMAaTh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAHJIHONW M WHIWBHUAYaJbHOU
paboThl TpHU pEHIEHUH KOHKPETHOM NpoOiemMbl, B TOM 4YHUCJIE NpPU CO3JaHUU
MH(GOPMAILIMOHHOTO MTPOYKTA;

NPUHUMATH 1€Jb COBMECTHOM HH(POPMAIIMOHHON NEATETLHOCTH MO cOopy,
oOpaboTke, mepenaye, ¢opManu3anuu HWHPOPMAIMHK, KOJUIGKTUBHO CTPOUTH
JEUCTBUS MO €€ JOCTHXKEHHUIO: PacIpeneNaTh poJu, JOTOBapUBaThCs, 00CYXKIaTh
IPOLIECC U PE3YJIbTAT COBMECTHOM paboTHhI;

BBITMIOJHATH CBOIO 4acTh palboThl ¢ MHPoOpMaleil win uHGOPMAIMOHHBIM
OPOJIYKTOM, JOCTHUras KadeCTBEHHOTO pe3yJibTaTa IO CBOEMY HAIPaBICHUIO H
KOOPIMHUPYS CBOM JCHCTBUA C IPYTUMH YWICHAMU KOMAH/IbL;

OILICHMBATh KAYECTBO CBOETO BKJIaJa B 001U MH(GOPMAIIMOHHBIN TPOIYKT 1O
KPUTEPUSAM, CAMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpaBHUBAaTh pE3yJbTaThl C UCXOJHOM 3aJayedl M BKJIAJ KaKIOTO YJIEHa
KOMaHJbl B JOCTIKEHUE PE3YNIbTATOB, Pa3leNsiTh cPepy OTBETCTBEHHOCTH M
IPOSIBISAITh TOTOBHOCTH K MPEJOCTABIECHUIO OTUETA MEPE]] TPYIIION.

PeryisiTuBHBIE YHHBepPcaJbHbIE YUeOHbIE IeiiCTBHUS

Camoopranmusanms:

BBISIBJISITh B JKM3HEHHBIX M YYEOHBIX CHUTYyalHsIX TPoOOIeMbl, TpeOyromiue
pEIICHNUS;

OPUEHTUPOBATHCS B PA3JIUYHBIX TOJXOJAaX K TMPHUHATHIO PEIICHUN
(MHIUBHUIYATBHOE PUHATHE PEIICHHUM, IPUHATHAE PEIICHUHA B TPYIINIE);

CaMOCTOSITETILHO COCTABJISITH aJTOPUTM pEIICHUs 3a7auu (WM €ro 4acTh),
BBIOMpaTh CIOCO0 peIIeHHUS Y4eOHOH 3a7ayu ¢ YYETOM HMEIONIUXCS PECYypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh TpejiaracMble BapHUaHTHI
pELICHHI;

COCTaBIIATh IUIAH JACHCTBUN (TUIaH peanu3alid HaMEUEHHOTO aJrOpUTMa
peIIeHws ), KOPPEKTHPOBATH MPE/TIOKEHHBIN allTOPUTM C YIETOM TTOTYICHHS HOBBIX
3HaHUN 00 U3y4aeMOM OOBEKTE;



Jenath BBIOOp B YCIOBHUSAX NPOTUBOPEUYMBOM HMHPoOpManuu H Opathb
OTBETCTBEHHOCTb 32 PEILIECHHUE.

CaMokoHTpOJIb (pediexcust):

BJa/I€Th CIIOCOO0AMH CAaMOKOHTPOJISl, CAMOMOTHBALUU U PEPIICKCUN;

JaBaTh OLICHKY CUTYalluu U Ipejiarath jiaH €€ n3MEeHEeHUS;

YUUTHIBATH KOHTEKCT M MIPEABUACTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh
Ipy  pelieHud y4eOHOM 3ajaud, aJanTHUpOBaTh pEIICHHE K MEHSIOMHUMCS
00CTOSTECIILCTBAM;

OOBSACHATh  NPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KEHMs)  PEe3yJIbTaToOB
UH(GOPMAIIMOHHOMN J1eATeNbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY, YMETh
HaXOAUTh MO3UTUBHOE B IPOU3OILIEIIICH CUTYyallUuu;

BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
MU3MEHMBIIUXCS CUTYAIMH, YCTAHOBICHHBIX OMKUOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIHN U YCIOBUSIM.

IMOIMOHAIbHBI HHTE/IEKT:

CTaBUTH CeOs1 HA MECTO JPYroro 4ejaoBeKa, MOHMMAaTh MOTHUBBI U HAMEPEHHUS
JPYTOro.

IIpunsiTHe cedst M APYyrux:

OCO3HaBaTh HEBO3MO>KHOCTh KOHTPOJUPOBATh BCE BOKPYT JaXe B YCIOBHSIX
OTKPBITOTO JIOCTYIA K JIFOOBIM 00BEMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 7 kJjacce y oOyuwaromierocs OyayT choOpMHUPOBAHBI
CJIEIYIOIINE YMEHHUS:

MOSICHATH Ha MIPUMEPaX CMBICH MOHATUN «HHGOpMAIIHSY, «MHPOPMAITMOHHBIT
nporecc», «oOpaboTka HHpOpMAIUU», «XpaHEHHE HH(POPMAIUN», «Iepeaada
uHbOpMAITUN Y,

KOAMPOBATh M JICKOJUPOBATH COOOIIEHUS TIO 3aJaHHBIM TIPaBHIIAM,
JIEMOHCTPUPOBATh MIOHUMAHUE OCHOBHBIX MPUHIIUIIOB KOAUPOBAHUS UH(POpMAIIUU
Pa3TUYHON IPUPOBI (TEKCTOBOH, TpadUuecKou, ayino);

CpaBHUBATh MJWHBI COOOIEHWH, 3aNMMCAHHBIX B Pa3IMYHBIX an(aBUTaX,
OTIepUpPOBATh EIMHHUIIAMH H3MEpPEHUs WH(OpPMAIMOHHOTO 00BEMa W CKOPOCTU
nepeaaun JaHHBIX;

OIICHWBATh W CPaBHUBATH pa3Mepbl TEKCTOBBIX, TpadUUeCKUX, 3BYKOBBIX
¢aiinoB u Buneodanos;

NPUBOJUTh TIPUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHECHHS W Tepeaadu
nH(OpPMAITNH, CPABHUBATH WX KOJUYCCTBEHHBIC XapaKTePUCTUKH;

BBIJICNIAITh OCHOBHBIE JTallbl B UCTOPUM W TIOHWMATh TCHICHIIMHM Pa3BUTHS
KOMITBIOTEPOB Y TTPOTPAMMHOTO 00ECTICYCHUS;



MOJTy4aTh U HUCIOIB30BaTh MH(POPMAIIMIO O XapaKTePUCTHKAX MEPCOHATIHLHOTO
KOMIIBIOTEpPa W €r0 OCHOBHBIX JJIeMEHTax (Tpolieccop, ONepaTWBHAs MaMSTh,
JOJTOBPEMEHHAs MaMsTh, YCTPOHCTBA BBO/Ia-BHIBO/IA);

COOTHOCUThH XapaKTEPUCTUKH KOMIbIOTEpA C 3a/ladyaMH, PEIIaeMbIMH C €Tr0
MOMOIIIBIO;

OPUEHTUPOBATBCS B HEPAPXUUYECKON CTPYKType (alaoBOH CUCTEMBI
(3amuchiBaTh mojiHOEe UM (aitna (katanora), myTh K (aitny (katamory) mo
UMEIOIIEMYCSl OMMCAHUIO (AMIOBOM CTPYKTYphl HEKOTOPOTO WH(GOPMAIMOHHOTO
HOCHUTEJIA);

pabotath ¢ (QailloBO  CHCTEMOl  TEPCOHAIBHOTO  KOMIBIOTEPA C
HCTIOh30BaHUEM rpaduueckoro uHTepdeiica, a IMEHHO: CO3/1aBaTh, KOMHPOBATh,
nepeMeIarh, MepeMMEHOBBIBATh, YAAIATh U apXUBUPOBATh (DaiJIbl M KaTaJOTH,
UCTIOJIh30BaTh AHTUBUPYCHYIO TPOTpaMMYy;

NPECTABIIATh PE3YIbTaThl CBOCH JCATEIBHOCTH B BHJIE CTPYKTYPUPOBAHHBIX
WILTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIMHHBIX ITPE3CHTAIIHIH;

uckaTh nHpopmanuoo B MIHTEpHETE (B TOM YHCIIE, IO KIFOUYEBBIM CIIOBaM, I10
N300pakKeHNI0), KPUTUYECKH OTHOCHUTHCS K HalJICHHON WMH(pOpManuu, 0co3HaBas
OMAaCHOCTh Ui JIMYHOCTH H OOIIECTBa pPacHpOCTpaHEHUS BPEIOHOCHOM
UH(GOpPMAIINH, B TOM YHCIIe SKCTPEMUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aIpeCOB BEO-pECypCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHUKAIIHH;

coOmoaTh TpeOoBaHUs O€30MaCHON JKCIUTyaTallMM TEXHUYECKUX CPEJICTB
UHPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COONIONAaTh CeTEeBOU
ITUKET, 0a30BbIE HOPMBI HMH(POPMAIMOHHON OTUKHM W TMpaBa IpH pabdoTe ¢
IPWIOKEHUSIMHU Ha JIFOOBIX ycTpoicTBax M B MHTepHeTe, BHIOMpATh O€30IacHBIC
CTpaTeruu MOBEJICHUS B CETH;

OPUMEHSITh METOABbl NPOGUIAKTAKM HETaTUBHOTO BIUSHUS CPEJCTB
MH(GOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN Ha 3I0POBbE MOJIB30BATEIS.

K xonmy oOydenuss B 8 kiacce y oOydwaromierocs OynyT chOpMHpPOBAHBI
CIEAYIOIIUE YMEHHUS:

MOSICHSTH Ha MIPUMEPAx pasiinyuus MEXAY MO3ULIUOHHBIMHA U HENO3ULIMOHHBIMU
CHUCTEMaMM CUUCIICHUS;

3anuchiBaTh M cpaBHUBaTh uenble yuciaa oT 0 mo 1024 B pasznmuuHbIX
MO3UIIMOHHBIX CHUCTEMaX CYHUCIeHUs (C ocHOBaHUAMH 2, &, 16), BBINOJHSATH
apupMETUIECKUE OTePAllH HAJl HUMU;

PaCKpBIBaTh CMBICH TOHSTUUA «BBICKA3bIBAHUEY, «JIOTMYECKAs ONIEPALIUS,
«JIOTUYECKOE BBIPAKEHUE);

3allAChIBaTh JIOTUYECKUE BBIPAXKEHHUS C UCIOJIb30BAHUEM JIU3bIOHKIIHM,
KOHBIOHKIIMM M OTPHULIAHUS, ONPEIEIIATh UCTUHHOCTD JIOTHUYECKUX BBIPAKECHUU,



€CJIM M3BECTHBI 3HAYEHUS MUCTUHHOCTU BXOJAIIUX B HErO0 MEPEMEHHBIX, CTPOUTH
TaOJIUIl ICTUHHOCTH JJISl TOTUYECKUX BBIPAKECHHUIA;

PacCKpbIBaTh CMBICII MOHSTUM «UCIIOTHUTEIbY», «AJITOPUTMY, «IIPOTpaMma,
MOHUMAsI Pa3HUILYy MEXIY YHOTpeOJeHUEM dTUX TEPMUHOB B OOBIJICHHOW peur U B
UH(pOpPMATHUKE;

OMUCHIBAThH AJITOPUTM PEIICHUS 3a/1aud Pa3IUYHBIMU CIIOCOOAMH, B TOM YHCJIE
B BHJIC OJI0K-CXEMBEI,

COCTaBJISITh, BHIMIOJIHITH BPYYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJTOPUTMBI
C MCTIOJIb30BAHUEM BETBJICHUM U ITUKJIOB JIJIsl YIIPABJICHUS UCTIOTHUTEISIMU, TAKUMU
kak Po6ot, Uepenamika, UepTExKHUK;

UCIIOJI30BaTh KOHCTAHTHl U TMEPEMEHHBIE Pa3JIMYHBIX THUIMOB (YHUCIIOBBIX,
JIOTUYECKUX, CUMBOJIBHBIX), & TAKXKE COJEPKAIllNe WX BBIPAKEHUS, MUCIOJIb30BATh
orepaTop MpUCBaUBaHUS,

UCITIOJIB30BaTh MPH pa3pabOTKe MPOrpaMm JIOTHIECKUE 3HAYCHUSI, OTIEPALINH U
BBIPKECHUS C HUMH,

aHAJIM3UPOBATH MPEJIOKCHHBIC AITOPUTMBI, B TOM YHUCJIE OMPEACISITh, KaKue
pe3yIbTaThl BO3MOXKHBI ITPU 33ITAHHOM MHOECTBE UCXOIHBIX 3HAUCHU;

co3/aBaTh W OTJAXHUBAaTh MPOTpaMMbl HAa  OJHOM W3  SI3BIKOB
nporpammupoBanus  (Python, C++, Ilackans, Java, C#, IIkonbHBIN
AnroputMudeckuil S3bIK), peaqu3yloliue HECIO0XHbIE alrOpUTMbl 00pPaObOTKH
YUCJIOBBIX JAHHBIX C HCIOJb30BAaHUEM IIMKJIOB W BETBICHUH, B TOM YHCIIE
peanu3yolre TPOBEPKY AETUMOCTH OAHOTO LIEJIOrO YKCIa Ha JPYTroe, MPOBEPKY
HATypaJIbHOTO YKCiIa Ha MPOCTOTY, BhIIENEHUS U(P U3 HATypalbHOTO YHCIIA.

K xonmy oOydenus B 9 kJjacce y oOyuwaromerocs OyayT chopMHUPOBAHBI
CJIeIYIOIINE YMEHHUS:

pa30uBaTh 3a/layu Ha TMOJ3aJla4l, COCTABJISATh, BBINONHITH BPYUHYIO M Ha
KOMITBIOTEPE HECIOKHBIC AJTOPUTMBI C HMCIOJIH30BAaHUEM BETBICHUH, LUKIOB U
BCIIOMOTATEIbHBIX AJTOPUTMOB JUISl YOPaBJICHUS HUCIOJIHUTENSIMU, TAKUMH Kak
Po6ot, Uepenamika, UepTExXHUK;

COCTaBJISITh M OTJIAXKUBATh MPOTPAMMBI, PEAIU3YIONIUE TUIIOBBIE AIITOPUTMBI
00pabOTKH YHUCIOBBIX TOCIEIOBATEIBHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCHUBOB (IOMCK MAKCUMYMOB, MUHUMYMOB, CYMMbI WJIM KOJIMYECTBA 3JIEMEHTOB C
3aJIaHHBIMU CBOWCTBAMH) Ha OJTHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, llIkoibHBINH ATTOPUTMHUYECKUMN S3BIK);

pPacCKpbIBaTh CMBICI TOHSTUHA «MOJEINbY, «MOJICIMPOBAHUE», OMNPEIEIAThH
BUJIBI MOJIEJICH, OIEHWBATH AJ€KBATHOCTH MOJCIH MOJICIUPYEMOMY OOBEKTY M
LEeJIsIM MOJIEJIMPOBAHUS;

UCIONB30BaTh rpadbl U JAEPEBbS MJI1 MOJCIUPOBAHUS CUCTEM CETEBOM U
HepapXUuecKo CTPYKTYpbl, HAXOIUTh KpaTyaliuii nyTh B rpade;



BbIOMpAThH CIOCOO MPEACTABICHUS JAHHBIX B COOTBETCTBUU C MOCTABICHHOM
3ajayed  (TaOnuIbl, CXeMbl, TrpaduKH, JUarpaMMbl) C  HCIHOJIb30BAHHEM
COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEJICTB 00paOOTKU JaHHBIX;

UCIIOJIb30BaTh  3JEKTPOHHBIE TaOMMIBl A1 00paOOTKM, aHamuM3a |
BU3YyaJIM3allMK YUCIOBBIX JAHHBIX, B TOM YKCJIE C BBIICICHUEM Juana3oHa TaOIullbl
U yIOpsI0YUBaHUEM (COPTUPOBKOI) €0 JJIIEMEHTOB;

CO3/aBaTh U MPUMEHATH B 3JIEKTPOHHBIX TaOJIUIaX POPMYIIBI ISl pacYETOB C
HCIIOJIb30BAaHUEM BCTPOEHHBIX apupMeTHdecKuX (YyHKUHM (CyMMHUpOBaHUE U
NOJICYET 3HAYEHUH, OTBEUAIOIIMX 33JITaHHOMY YCIIOBUIO, CpeAiHee apupMeTHIecKoe,
NOMCK MaKCUMaJIbHOTO U MUHUMAJILHOT'O 3HAY€HHUS ), A0COTIOTHOM, OTHOCUTEIHHOM,
CMEUIaHHOM aJipecanuu;

UCIIOJIb30BaTh 3JEKTPOHHBIE TAOJMIIBI JJI YUCICHHOIO MOJEIMPOBAHUS B
NPOCTHIX 3aJlayax U3 pa3HbIX MPEIMETHBIX 00IacTel;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  WHTEpPHET-CEpBHCHI (B TOM  YHCIIE
KOMMYHHUKAllUOHHBIE CEPBUCHI, OOJIayHble XpaHWIMILA JaHHBIX, OHJIAWH-
nporpaMMmbl (TEKCTOBbIE M rpaduyecKue peAaaKTOpbl, Cpelsl pa3pabdoTKH)) B
y4eOHOM U MOBCETHEBHOM JESATEIBHOCTH;

NPUBOJUTh TMPUMEPHl HUCIOJIb30BaHUSI TE€OMH(OPMAIIMOHHBIX CEPBUCOB,
CEpBUCOB TOCYIApCTBEHHBIX YCIYr, 0Opa3oBaTeNIbHBIX cepBHCOB lHTepHeTa B
y4eOHOM U MOBCEHEBHON JIE€ATEIBHOCTH;

UCIOJIb30BaTh PA3JIMUHBIE CPEJCTBA 3ALUTHI OT BPEJOHOCHOT'O IPOIPAMMHOTO
o0ecrieueHusl, 3alUIaTh NEPCOHATBHY0 HH()OPMAIIUIO OT HECAHKLIMOHUPOBAHHOIO
JOCTyTIa U €ro MOCJIeACTBUH (pa3rialleHus, IOAMEHbI, YTpaThl 1aHHBIX) ¢ YIETOM
OCHOBHBIX  TEXHOJOTMYECKMX M  COLMAJIBHO-TICUXOJOTMYECKHX  acIEeKTOB
UCrojib30BaHusl ceTu VHTepHeT (ceTeBas aHOHMMHOCTb, LU(POBON cien,
ayTEHTUYHOCTb CYObEKTOB U PECYPCOB, OITACHOCTh BPETOHOCHOTO KO/1a);

pacrno3HaBaTh MONBITKU U MPEIYNPEXIaTh BOBICUEHHUE c€0s1 U OKPYKAIOLIUX
B JIECTPYKTUBHbBIE M KpPUMHUHAIbHBIE (POPMBI CETEBOH aKTHUBHOCTU (B TOM YHCIE
KrOepOyIUIHHT, (DUIITUHT).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. lilndpoBasi rpaMoTHOCTH
11 Komnrerorep — yHMBEpCaIbHOE YCTPOMCTBO 5 bubnnoreka [IOK
' 00pabOTKM JaHHBIX https://m.edso00.ru/7f41646e
bubmmoreka [JOK
1.2 IT 4
POTPAMML | JlatEbie https://m.edsoo.ru/7f41646e
bu6mmoreka [JOK
13 K 2
OMIRIOTEpHbLe CetH https://m.edsoo.ru/7f41646e
Hroro mo pazaeny 8
Pa3nen 2. TeopeTudeckue 0CHOBbI HH()OPMATUKH
21 Nudopmanms u naGopmamoHHbIe 5 bubnuoreka [IOK
' HPOLIECCH https://m.edsoo.ru/7f41646e
bubnuoreka [IOK
2.2 IT 9
PCACTABIICHHC HHGOPMALLHH https://m.edsoo.ru/7f41646e
Wroro no pazneny 11
Pazgen 3. UndopmannoHHbIe TeXHOJIOTHH
bu6nmoreka [JOK
3.1 T 6 1
CHCTOBBIC IOKYMEHTH! https://m.edsoo.ru/7f41646e
3.2 KomnsrorepHas rpaduxa 4 Bubmmorexa LIOK

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

bubmuoreka [IOK

33 MysteTHMEIHTIbIC TpeseHTALH 3 https://m.edsoo.ru/741646e
Wroro mno pazneny 13
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



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

8 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kourpoabusie | IIpakTnueckue (wucbp )
NMPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. Teopernueckue 0CHOBbI HHPOPMATHKH
bubmmoreka [JOK
11 1
CHCTEMSI CHHCIICHHS 6 https://m.edsoo.ru/7f418516
1.2 DIIeMEHTHI MaTEMATHIECKOMN JIOTUKH 6 1 brbmmorexa [TOK
https://m.edsoo.ru/7f418516
Hroro mo pazneny 12
Pa3nen 2. AnropuTtMbl M IPOrpaMMHUpPOBaHUE
21 HcnonHuTenu u anropuTMBl. 10 1 bubnuoreka [IOK
' ANTOPUTMHUYECKHE KOHCTPYKIIUHI https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.2 A 9
SHIR HPOTPAMMHUPOBAHHA https://m.edsoo.ru/7f418516
2.3 AHaIu3 aNropuTMOB 2 bubmorexa [TOK
https://m.edsoo.ru/7f418516
Wroro no pazneny 21
PezepBHOC Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB 4 TeM uu@poBbIe
Ne i/ P Konrpoasubie | Ilpakrnueckue (1mucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. lilndpoBasi rpaMoTHOCTH
11 I'noGanbHas cetb UHTEpHET U cTpaTeruu 3 bubnuoteka [IOK
' 0€30MacHOTO MOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
12 Pa6ora B uHpOpMaIIMOHHOM 3 bubnnoreka [IOK
' POCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo paznmeny 6
Pa3nen 2. TeopeTuyeckue 0CHOBbI HH(OPMATUKH
bu6mmoreka [JOK
2.1 M 8 1
O/ICIMPOBARHE KAK METOJL HOSHAHMA https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Pa3nen 3. AlropuTtMbl 1 IPOrpaMMHUpPOBaHHE
bu6mmoreka [JOK
3.1 P 0 6 1
A3paboTHa AITOPHTMOB H IPOTPaMM https://m.edsoo.ru/7f41a7d0
bubnuoreka [IOK
3.2 2
Ympasettie https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pazgen 4. UndopmanoHHbIe TeXHOJIOTHH
b K
41 DNEeKTPOHHBIEC TAOIHIIBI 10 nommotexa [0

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

42 WNudopmanioHHbIE TEXHOIOTUH B 1 bu6mmoreka LIOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB 11O 3

[TPOTPAMME



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




IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero H3y4eHHs | oOpa3oBaTesIbHbIE
padoThI padoTbl
pecypchbl
Kommnsrorep — yHuBepcanbHOE
BBIUHCIIUTEIBHOE YCTPOKCTBO,
1 paboTaroliee 1o nporpamme. 1 https://m.edso0.ru/9555711b
Texnnka 6€30TTaCHOCTH U TIpaBHIIa
paboThl Ha KOMITbIOTEPE
Hctopus u coBpemMeHHbIe
2 TEH/ICHIIUN Pa3BUTHUS 1 https://m.edsoo.ru/3b534398
KOMIIbIOTEPOB
[IporpammHOE oOecnieueHne
3 kommbloTepa. [IpaBoBas oxpana 1 https://m.eds00.ru/96971f72
MPOrpaMM U JaHHBIX
4 Daitei 1 HaHKI:I' Ocroibie 1 https://m.edsoo.ru/1de772b9
omepanuu ¢ gaitaMu 1 mankamu
ApxuBanus JaHHBIX.
5 Hcnonp3oBanue mporpaMm- 1 https://m.edsoo.ru/5ec11fd4
apXUBaTOPOB
6 Kowmpiorepibie Bipychl 1 1 https://m.edsoo.ru/ccee7d94
AHTUBHUPYCHBIE IPOTPAMMBbI
7 Kommbiotepusie cerh. Tloncrk 1 https://m.edsoo.ru/bd41cc3f

uHpopmanuu B cetu HTepHeT



https://m.edsoo.ru/9555711b
https://m.edsoo.ru/3b534398
https://m.edsoo.ru/96971f72
https://m.edsoo.ru/1de772b9
https://m.edsoo.ru/5ec11fd4
https://m.edsoo.ru/ccee7d94
https://m.edsoo.ru/bd41cc3f

CepBuchl HHTEpPHET-
KOMMYHHKaIil. CeTeBON 3TUKET.

8 https://m.edsoo.ru/8b66c8f9
Crpareruu 6e30macHOTO
noseaeHus B MIHTepHere

9 WNudopmanms u 1aHHbIe https://m.edsoo.ru/7cd31a57

10 HNudopmanrionHbIe nporecch https://m.edsoo.ru/f94ddaf8
PaznooOpa3zue sa3b1K0B 1

11 andasutos. EcrecTBeHHbIE U https://m.edsoo.ru/7299fccc
(hopmanbHBIE S3BIKU
JIBonuHbIi andaBur.

12 [Tpeob6pazoBanume 1F000TO https://m.edso0.ru/a2832874
andaBuTa K IBOUYHOMY
[IpencraBienue JaHHBIX B

13 KOMIIBIOTEPE KaK TEKCTOB B https://m.edsoo.ru/38e421e6
JTBOWYHOM ayipaBuTe
Enuaunier uamepeHus

14 nH(OPMAaLIUU U CKOPOCTHU https://m.edsoo.ru/e333efcl
neperayn JaHHBIX
KoaupoBanue TekcToB.

15 PaBHOMEpHBIE M HEpABHOMEPHBIE https://m.edsoo.ru/52518314
KOJIbI

0 7.

16 Aexozmposarie C?O m?HHH https://m.edsoo.ru/f4f5bble
NudopmanronHbIil 00bEM TEKCTa

17 Llupposoe npexcTanaekne https://m.edso0.ru/26397436
HEMPEePHIBHBIX TAHHBIX
K .

18 OZFHpOBatHe BeTa. OeHka https://m.edsoo.ru/3be3e8c6

MH(POPMAIIMOHHOTO 00BbEMA



https://m.edsoo.ru/8b66c8f9
https://m.edsoo.ru/7cd31a57
https://m.edsoo.ru/f94ddaf8
https://m.edsoo.ru/7299fccc
https://m.edsoo.ru/a2832874
https://m.edsoo.ru/38e421e6
https://m.edsoo.ru/e333efc1
https://m.edsoo.ru/52518314
https://m.edsoo.ru/f4f5bb1e
https://m.edsoo.ru/26397436
https://m.edsoo.ru/3be3e8c6

rpaduuecKuX TaHHBIX IS
pacTpoBOTo M300paKEHUS

19 Konuposanue 3Byka https://m.edsoo.ru/3161211f
PesepBHb1i ypok «KoHTpoapHas

20 paboTa o Teme "[IpencraBnenne https://m.eds00.ru/42112695
uHpopmarmu'»
TexkcToBBIC TOKYMEHTHI, X BBOJ U

21 pPEOaKTUPOBAHUE B TEKCTOBOM https://m.edsoo.ru/a2b9f5ac
poreccope
(6))

22 OPMATHPOBAIHE TEKCTOBBIX https://m.edsoo.ru/9cf9fcad
JOKYMEHTOB
I1 .C

23 ApaMETPLI CTPAHHIEL. LATHCKHI | https://m.edsoo.ru/fa3a5b93
TaOJINIBI

24 Berapka HETeKCTOBBIX 00BEKTOR B https://m.edsoo.ru/a4a593f2
TEKCTOBBIEC JOKYMECHTBI
HHTennexTyaabHbIe BO3MOKHOCTH

25 COBPEMEHHBIX CUCTEM 00pabOTKH https://m.edso0.ru/5924f79f
TEKCTOB
O06001IeHnEe U cucTEMAaTH3ALAA

26 3HaHM 110 TeMe «TeKCTOBbIE https://m.edsoo.ru/c8769e53
JOKYMEHTBI»
r 7 )

27 paguueckuii pexaxtop https://m.edsoo.ru/2ce67ef9
PactpoBblie pucyHkun
O

28 TEPATH PEHAKTHPOBARIA https://m.edsoo.ru/a79b63al
rpaguueckux 0ObEKTOB

29 Bekrophas rpaduka https://m.edsoo.ru/7af63e71
00600

30 ODIICHHE I CHCTEMATH3ATIA https://m.edsoo.ru/dd5f7c46

3HAHUH IO TEME «KOMHLIOTCpHaH



https://m.edsoo.ru/3161211f
https://m.edsoo.ru/42112695
https://m.edsoo.ru/a2b9f5ac
https://m.edsoo.ru/9cf9fca9
https://m.edsoo.ru/fa3a5b93
https://m.edsoo.ru/a4a593f2
https://m.edsoo.ru/5924f79f
https://m.edsoo.ru/c8769e53
https://m.edsoo.ru/2ce67ef9
https://m.edsoo.ru/a79b63a1
https://m.edsoo.ru/7af63e71
https://m.edsoo.ru/dd5f7c46

rpadukay. [IpoBepounas pabora /
Bcepoccuiickas npoBepoyHas
pabota

31

PesepBHeIit ypok. O000IICHNE H
CUCTeMAaTH3aIVsI 3HAHWH /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/8e4771d7

32

[ToaroroBka MyapTUMEIUHHBIX
MIpEe3EeHTALUI

https://m.edsoo.ru/da6841ec

33

JlobGaBneHre Ha ciaiy
AyJANOBU3YyaJIbHBIX JJAHHBIX,
AHUMAIlM1 U TUIICPCCHIIIOK

https://m.edsoo.ru/9f4d7d7c

34

O060011IeHnEe U cuCTEMAaTH3AIIAA
3HAHHH 10 TEME
«MynpTUMEUITHbIE
MIPE3CHTAITII

https://m.edsoo.ru/fd842b17

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/8e4771d7
https://m.edsoo.ru/da6841ec
https://m.edsoo.ru/9f4d7d7c
https://m.edsoo.ru/fd842b17

8 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kourpoabnsbie | Ilpakrnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoTbI padoThI
pecypcbl

Hemno3umoxHsIe U MO3UIIMOHHBIE

1 1 1 1 https://m.edso0.ru/448462c2
CHUCTEMBI CYUCIIEHUS

2 Pa3Bepnyras popma 3anucu yncia 1 https://m.edsoo.ru/6ffbe84a
JIBonuHas cucrema CUUCIEHUS.

3 Apudmernueckue onepanuu B 1 https://m.edsoo.ru/8a1816ed
JIIBOUYHOM CUCTEME CUUCIICHUS

4 Bocbmepuunas cucteMa CUrciieHust 1 https://m.edso0.ru/837272d8
HlecTHanmaTeprnyHas CUCTEMA

5 FraTep 1 https://m.edso0.ru/67aa9142
CUMCIICHUS
O06001IeHNEe U cUCTEMAaTU3 Al

6 3HaHu# 110 Teme «CucTeMebl 1 https://m.edsoo.ru/3d317a7a
CUMCJICHUSD)

7 Jlornueckue BhICKa3bIBAHUSI 1 https://m.edsoo.ru/bce4bfbc
Jlornueckue onepanmu «u», «AIN»,

8 patl 1 https://m.eds00.ru/9c58145f
«HE»
OrnpeneiieHue UCTUHHOCTH

9 e 1 https://m.edsoo.ru/ch87f238
COCTaBHOT'O BBICKA3LIBAHUS

10 TaOmuIbl HCTUHHOCTH https://m.edsoo.ru/4fd9be4b

11 Jlornueckue dI1EMEHTEI https://m.edsoo.ru/2a83649b
KonTponsHas paboTa mo teme

12 «IIIEMEHTHI MATEMATHUECKOH 1 1 https://m.edsoo.ru/3d54d753

JIOTUKH»



https://m.edsoo.ru/448462c2
https://m.edsoo.ru/6ffbe84a
https://m.edsoo.ru/8a1816ed
https://m.edsoo.ru/837272d8
https://m.edsoo.ru/67aa9142
https://m.edsoo.ru/3d317a7a
https://m.edsoo.ru/bce4bfbc
https://m.edsoo.ru/9c58145f
https://m.edsoo.ru/cb87f238
https://m.edsoo.ru/4fd9be4b
https://m.edsoo.ru/2a83649b
https://m.edsoo.ru/3d54d753

13

[TonsTue anroputma.
Hcenonnurenu anroputMoB

https://m.edsoo.ru/59641465

14

Coiicta anropurma. CriocoOsI
3aIMCH aJITOpUTMa

https://m.edsoo.ru/3d41a61d

15

AnropurMuyeckasi KOHCTPYKIIHUS
«cnenoBanuey. JINHENHEBIH
ANrOPUTM

https://m.edsoo.ru/7b6b4db4

16

ANropuTMHYECKAs] KOHCTPYKLUS
«BETBJICHUE: TI0JIHAS U HETIOJIHAS

(dhopMbI

https://m.edsoo.ru/7fcald9b

17

ANropuTMHYECKAs] KOHCTPYKIUS
«TIOBTOPCHHE)

https://m.edsoo.ru/5b233a98

18

dopmanabHOE HCTIOJIHEHUE
aIropuT™Ma

https://m.edsoo.ru/ef392934

19

Pa3paboTka HECIOKHBIX
QITOPUTMOB C MCTIOJIb30BaHHEM
IIUKJIOB ISl YIPaBJICHUS
(hopMaTbHBIMU HCTIOTHUATEISIMH

https://m.edsoo.ru/465e5587

20

Pa3paboTka HECTIOKHBIX
QIITOPUTMOB C UCTIOJIb30BAHUEM
LUKIIOB ¥ BETBIICHUH AJIs1
yrpaBJieHus GopMaTbHBIMU
WCHOJTHUTESIMU

https://m.edsoo.ru/4bba437f

21

Brinmoanenue AJITOPUTMOB

https://m.edsoo.ru/5636¢76d

22

O0o00IIeHNE B CHCTEMAaTH3aLIH
3HaHUM 1o Teme «McnomHuTenu u
AITOPUTMBL. AITOPUTMUYECKUE
KOHCTPYKLIMK»

https://m.edsoo.ru/9dae68fa



https://m.edsoo.ru/5964f465
https://m.edsoo.ru/3d41a61d
https://m.edsoo.ru/7b6b4db4
https://m.edsoo.ru/7fca1d9b
https://m.edsoo.ru/5b233a98
https://m.edsoo.ru/ef392934
https://m.edsoo.ru/465e5587
https://m.edsoo.ru/4bba437f
https://m.edsoo.ru/5636c76d
https://m.edsoo.ru/9dae68fa

SI3BIK IPOTPaMMUPOBAHUS.

23 1 https://m.eds00.ru/5973396b
Cucrema mporpaMMHpOBaHUs
24 E;ﬁ;z;};}:;;OnepaTop 1 https://m.edsoo.ru/d9381381
25 ?ﬂ]@;(());i?;hgpoBaHHe JIHHCHHBIX 1 https://m.edsoo.ru/77bbelde
26 PaspaGoria nporpamy, 1 https://m.edso0.ru/e63e896f
COJIEPIKAITUX OTIePATOP BETBICHHUS
27 Jmanorosas oTJIaJiKa MPOrpaMm 1 https://m.edsoo.ru/e92ff7ae
28 [uki ¢ ycoBuem 1 https://m.edsoo.ru/ec615d6f
29 [{uki ¢ mepeMeHHOM 1 https://m.edsoo.ru/fe38e57e
30 OO0paboTKa CUMBOJIBHBIX JTAHHBIX 1 https://m.eds00.ru/5266de87
O06001IeHNEe U cUCTEMAaTH3AIIAA
3HAHUM MO TeMe «SI3bIK
31 HpOTPAMMHPOBATII 1 https://m.edsoo.ru/a91ec522
ITpoBepounas padota /
Bcepoccutiickas mpoBepoyHas
pabora
PeseprubIit ypok. O6001IeHNE 1
cucTeMaTtu3alus 3HaHu| U YMEHUN
32 1o Kypcy undopmaruku 8 kiacca / 1 https://m.edso0.ru/12195a38
Bcepoccuiickasi mpoBepouHas
pabora
Amnanus anroputMmoB. Onpenenenne
33 BO3MOZKHBIX PE3YIILTATOB PaGoTs! 1 https://m.edsoo.ru/4cdaf5e9

AJIropuTMa 1npu 3ailaHHOM
MHOKCCTBC BXOIHBIX TaHHBIX



https://m.edsoo.ru/5973396b
https://m.edsoo.ru/d9381381
https://m.edsoo.ru/77bbe1de
https://m.edsoo.ru/e63e896f
https://m.edsoo.ru/e92ff7ae
https://m.edsoo.ru/ec615d6f
https://m.edsoo.ru/fe38e57e
https://m.edsoo.ru/5266de87
https://m.edsoo.ru/a91ec522
https://m.edsoo.ru/12195a38
https://m.edsoo.ru/4cdaf5e9

Amnanus anroputMmoB. Onpeenenne
BO3MOXXHBIX BXOJHBIX JaHHBbIX,

34 1 https://m.edsoo.ru/f5331eb8
HpI/IBOl[ﬂHH/IX K IIaHHOMy
pe3yabTary
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://m.edsoo.ru/f5331eb8

9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Konrpoabubie | Ilpakruyeckue op
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoTbI padoThI
pecypchbl

I'noGanbnas cerb Untepuer. |P-

1 P 1 https://m.edsoo.ru/4a94b722
azpeca y3i10B. bospine TaHHbIe

2 NudopmanmonHas 6e30macHOCTh 1 https://m.edsoo.ru/4e935cff
VYuaer nousTHs 00
nH(popMaMoOHHON 0€301acHOCTH

3 IIPU CO3JaHUU KOMIIJIEKCHBIX 1 https://m.edsoo.ru/c4a524c9
WH(POPMAITMOHHBIX 0OBEKTOB B
BHJIC BeO-CTpaHUIL
Bunel nedarenbHOCTH B ceTH

4 AREA 1 https://m.edsoo.ru/dba2b69b
HNurepuer
OO6navyHble TEXHOJIOTHH.

5 Hcnosb30BaHue OHIaH-0(HCca 1 https://m.edso0.ru/97e11d92
Ui pa3paboTKU JOKYMEHTOB
O00011IeHIE U CUCTEMATH3aLU
3HaHMi 110 TemMaM «I mobanbHas
ceTb VIHTepHET U CTpaTeruu

6 P P . 1 https://m.edso0.ru/85b56d2f
0€30MMacHOTO MOBEICHUS B HEM,
«PaboTa B MH(POPMALIMOHHOM
MIPOCTPAHCTBE»
Monenu u MoJIeTHpOBaHUE.

7 g ACTHP . 1 https://m.edsoo.ru/ddfce6b2
Knaccudukanuu moaemneit

8 Tabnuunsie MOIEH 1 https://m.edsoo.ru/6ba987cl



https://m.edsoo.ru/4a94b722
https://m.edsoo.ru/4e935cff
https://m.edsoo.ru/c4a524c9
https://m.edsoo.ru/dba2b69b
https://m.edsoo.ru/97e11d92
https://m.edsoo.ru/85b56d2f
https://m.edsoo.ru/ddfce6b2
https://m.edsoo.ru/6ba987c1

Pa3paboTka 0fHOTAOMTUYHOM Oa3bI
naHHbIX. CoCTaBICHUE 3aPOCOB K
0a3e JaHHBIX

https://m.edsoo.ru/448ba484

10

I'pad. BecoBas matpuna rpada.
JmuHa yTH MEXIy BepIIMHAMHI
rpada. Beraucienue KoJnyecTBa
IIyTE€N B HAIIPABJICHHOM
AIMKINYECKOM rpade

https://m.edso0.ru/21c96617

11

Hepero. [lepebop BapruaHTOB €
MTOMOTIIBIO JIepeBa

https://m.edsoo.ru/8e8ff4f9

12

MaremaTuyecKoe MOJICTMPOBaHUE

https://m.edsoo.ru/6eeba8d?2

13

OTansl KOMIIBIOTEPHOTO
MOJICITUPOBAHUS

https://m.edsoo.ru/abcb54ch

14

O0001IenrEe ¥ cCUCTEMAaTH3AIUS
3HaHui. KonTpoapHas paboTa mo
TeMe «MoJeTnpOBaHUE KaK METOT
MTO3HAHHUS»

https://m.edsoo.ru/4c2be69f

15

Pasz0Ouenue 3aga4yu Ha MMoa3agadq.
CocraBiieHHE aJITOPUTMOB U
MPOTPaMM C HCTIOJIb30BaHUEM
BETBJIEHHH, [IUKIOB U
BCIIOMOTaTEIbHBIX aJITOPUTMOB

https://m.edso0.ru/c8f73794

16

O,Z[HOMepHLIe MaCCHUBbI

https://m.edsoo.ru/f8flea7b

17

Tunossie aaropuT™MbI 00pabOTKU
MacCHBOB

https://m.edsoo.ru/f99f898d

18

CopTtupoBka maccuBa

https://m.edsoo.ru/171fc9b5

19

O06paboTka MOTOKA TAaHHBIX

https://m.edso0.ru/3562436a



https://m.edsoo.ru/448ba484
https://m.edsoo.ru/21c96617
https://m.edsoo.ru/8e8ff4f9
https://m.edsoo.ru/6eeba8d2
https://m.edsoo.ru/abcb54cb
https://m.edsoo.ru/4c2be69f
https://m.edsoo.ru/c8f73794
https://m.edsoo.ru/f8f1ea7b
https://m.edsoo.ru/f99f898d
https://m.edsoo.ru/171fc9b5
https://m.edsoo.ru/3562436a

O060011IeHNEe U CUCTeMAaTH3AIHS
3Hanuil. KonrponbHas paboTa o

20 https://m.edso0.ru/f493aa92
teme «Pa3paboTka anropuTMoB U
IPOrpamMm»
v .C .00

21 TPABIICHHE. LHIHAT. LopatHad https://m.edsoo.ru/a6f31fcf
CBSI3b

22 PoGoTusnpoBaHHbIE CUCTEMBI https://m.edsoo.ru/1e3972da
DneKTpoHHbIE TaOIUIIBI. THUITbI

23 JTAHHBIX B SYEUKAX AIEKTPOHHOMN https://m.edsoo.ru/fbc18124
TaOIHIIBI
P

24 CAAKTHPOBARHE H https://m.edso0.ru/32a251e5
(dhopmaTupoBaHue TaOIHII
Bcerpoennbie GyHKIMM 17151 TTOWCKA

25 MaKCUMyMa, MUHUMYMa, CYMMBI 1 https://m.edsoo.ru/b795a8d8
CpemHero apu(pmMeTHIECKOTO
C

26 OPTHPOBKA i pILTALIA https://m.edsoo.ru/f2c72e72
JAHHBIX B BBIJCICHHOM JHAIIa30HE
[TocTpoenne nuarpamMm u

27 rpa¢uKOB B AIEKTPOHHBIX https://m.edsoo.ru/45df7d52
Ta0IMIax

o

28 OrHocHTenbHAs, 30COMOTHAA 1 https://m.edsoo.ru/4d8bd457
CMeIIaHHas aJpecarus

29 ¥ CIIOBHBIC BLIMHCIICHIA B https://m.edso0.ru/681eb3c3
ANEKTPOHHBIX TaOIUIIAX
O06pab 0 0

30 pAOOTHA DOTBIHX HADOPOB https://m.edsoo.ru/f3716fdf
JTAHHBIX
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31 HCICHHOC MOAICTMPOBAHHE B https://m.edsoo.ru/ffb4418a

QJICKTPOHHBIX Ta6J'II/II_[aX
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O00011IeHNE U CUCTEMATH3ALUS
3HAHUMU 110 TeMe «DJIEKTPOHHBIE
TaOJIULED)

https://m.edsoo.ru/6f7e6¢14
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Pounb nabOpMaIMOHHBIX
TEXHOJIOTMH B Pa3BUTHH
HSKOHOMHKH MHUPA, CTPAHBI,
peruoHa

https://m.edsoo.ru/f4ca6b52
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Pesepubriit ypok. O600611eHNE 1
cucreMarusanus. MItorosoe
MTOBTOPEHUE

https://m.edso0.ru/d7699619

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmbl OCHOBHOT'O 001mero 06p33OBaHI/Iﬂ

1

[To reme «ludposasi rpaMOTHOCTH)

11

[losicusiTe  Ha  mpumepax CMbICA  HOHATUH  «uHMOpMaIUs»,
«MH(OpMAIMOHHBIA ~ Tpolecc»,  «obpaboTka  HHMOpMAIUNY,

«XpaHeHue nHpopMaluny, «Ieperadya nHhopMarm»

1.2

[IpyBomMTE mpUMEpPBl COBPEMEHHBIX YCTPOWCTB XPAaHEHHsS U
nepefaud  MHQOpPMALMM,  CpaBHMBAaTh  HMX  KOJMYECTBEHHbBIE

XapaKTCPUCTUKH

1.3

[TonyyaTh W uCHOMB30BaTh HWHGOPMALUIO O XapaKTEPUCTHKAX
NEPCOHANIBHOTO KOMIBIOTEpA M €ro  OCHOBHBIX  JJIEMEHTaX
(mpoueccop, omepaTUBHAas NaMsITh, JIOJTOBPEMEHHas IaMSATh,

YCTpOHCTBA BBO/1a-BBIBOIA)

1.4

CoOTHOCHTH XapaKTCPpUCTUKH KOMIIBIOTEpa C 3aaa4aMu, peiiacMbIMU

C €TI0 IIOMOIIBIO

15

OpueHTHPOBaThLCS B HEPAPXUUCCKON CTPYKTYype (HalioBON CHUCTEMBI
(3anmuchIBaTh MOJIHOE UM (haiisia (KaTtaiora), myTh K (aiiry (KaTanaory)
M0 HMEIILIEMYyCs OMUCaHUI0 (alIoOBON CTPYKTYphl HEKOTOPOTO

HH()OPMAITMOHHOTO HOCUTEIIS )

1.6

PabGortate ¢ (aiioBOl CHUCTEMOI TEPCOHATBLHOTO KOMITBIOTEPA C
HCII0JIb30BaHUEM rpaduyeckoro uHTepdeiica: CO3/1aBaTh
(kommpoBaTh, TepeMeniaTh, MEPEUMEHOBBIBATh, YAANATH H
apXuBUpOBaTh (ailbl W KaTajuord, UCIOJB30BaTh AHTUBUPYCHYIO

IPOrpamMMmy)

1.7

Uckare unpopmanuio B HTEpHETE (B TOM YHCIIE TO KIFOUYEBBIM
CJIOBaM, MO H300pakeHUIO), KPUTUYECKU OTHOCUTHCS K HAWJICHHOU

I/IH(I)OpMaLII/II/I, OCO3HaBaTb OIIACHOCTb JId JIMYHOCTHU H 06IJ_ICCTB3.




pactpocTpaHeHHss BPEJOHOCHOH uH(OpManuu, B TOM YHCIE

SKCTPEMHUCTCKOTO M TEPPOPUCTHUECKOTO XapaKTepa

1.8

[ToHuMate CTPYKTYpy aipecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKALIAN

1.10

Cobmronate TpeOoBaHMsI O€30TACHOW OSKCIUTyaTallud TEXHUYECKUX
CpCaAcCTB I/IH(bOpMaIH/IOHHI)IX U KOMMYHHUKAIIUOHHBIX TGXHOHOFHﬁ,
cOONMIOIaTh CETEBOM JTHKET, 0a30BbIe HOPMBI HH(MOPMAITMOHHOMN
9THKU U NpaBa Ipu padoTe ¢ MPUIOKEHUSIMH Ha JIIOOBIX YCTPONCTBAaX

u B IHTepHeTe, BbIOMpaTh Oe30macHble CTpaTeruu MOBEJACHUS B CETH

111

HpI/IMeHSITI) METOIbI HpO(i)I/IHaKTI/IKI/I HCTaTUBHOT'O BJIMUAHHA CPCACTB
I/IH(i)OpMaIII/IOHHI)IX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHIT Ha 310pPOBEEC

IIOJIB30BAaTCIIsA

[To Teme «TeopeTnyeckne 0CHOBBI HUHPOPMATUKI»

2.1

KoaupoBate 1 gexkonupoBaTh COOOIIEHUS MO 3a/JaHHBIM IIPaBHUJIaM,
JNEMOHCTPUPOBATh MOHUMAaHHE OCHOBHBIX MPUHLUIIOB KOJUPOBAHUS
nHpopMaIMK pa3IuyHON NPUPOIbI (TEKCTOBOM, rpaduieckoil, ayamuo-

)

2.2

CpaBHUBaTh JUIMHBI COOOIIECHWM, 3alMCAHHBIX B  Pa3IUYHBIX
andaBuTax, ONEPUPOBATH SAMHUIIAMH U3MEPEHUS HH(HOPMAITMOHHOTO

00bEMa U CKOPOCTH Tepeaun TaHHBIX

2.3

OueHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TI'padHUEcKux,

3BYKOBBIX (hailyioB U BUJICO(aiisoB

[To reme «H(OpMaLIMOHHBIE TEXHOTOTUM»

3.1

Hpe,Z[CTaBJ'IﬂTB PE3YIBTATEL cBoOeH JACATCIIbHOCTHU B BUC
CTPYKTYPHUPOBAHHBIX HIUIFOCTPUPOBAHHBIX JAOKYMCHTOB,

MYHBTI/IMCI[I/II‘/'IHLIX HpCSGHTaHI/Iﬁ

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme ((TeOpCTI/I‘-IeCKI/Ie OCHOBEI I/IH(I)OpMaTI/IKI/I))




11

IlosicusaTe Ha npuMepax pasivudyuda MCKAY MNO3MIUOHHBIMU U

HCIIO3UIITMOHHBIMHU CUCTEMAaMH CUUCIICHUA

1.2

3anuchIBaTh U cpaBHUBATH 1ieiible ynciia ot 0 1o 1024 B pa3nuyHbIX
MO3MIIMOHHBIX CHCTEMax CyHcicHus (¢ ocHoBanusimu 2, 8, 16),

BBITTIOJIHATH apI/I(l)MeTI/I‘ICCKI/Ie onecpanyvn Haa HUMHA

1.3

PaCKpBIB aTb CMBICT  ITOHATHH «BBICKAa3bIBAHUC), «WIOrH4YecCKkas

onecpanua», «JIOrH4€CKOC BbIPAKCHHUCH

14

3anuceIBaTh JIOTUYECKHUEC BBIPpAXKCHUSA C HCIIOJIB30BaHHUEM
JAU3BIOHKINHY, KOHBIOHKIMU WU OTpULAHHA, ONPEACTIATE HCTHUHHOCTD
JJOTMYCCKUX BI)Ipa)KeHI/II\/JI, €CJIn H3BCCTHBI 3HAUYCHUA HWCTHHHOCTH
BXOOAIIMX B HEIO0 NCPEMCHHBIX, CTPOUTH Ta6J'II/IHI)I HUCTUHHOCTH IA

JIOTHYECKHUX BBIPAXKEHUI

ITo Teme «ANTOPUTMBI U IPOTPAMMHUPOBAHHEY

2.1

PackpbiBaTh  CMBICII  TOHSATHA  «HCIIOJIHUTENBY,  «AJITOPUTMY,
«rporpamMmay, MOHUMas pPa3HUIY MEXAY YHOTpeONEeHUEM 3TUX

TEPMHHOB B OOBIIEHHOI peur U B HH(OpMaTUKe

2.2

OnuceiBaTh aNroOpUTM PEIICHUs 3aauyd pa3iINdHbIMH crioco0amu, B

TOM 4YHUCJIC B BUIC 0JI0K-CXEMBI

2.3

COCTaBJ'ISITB, BBITIOJIHATh BPYYHYIO M HAa KOMIIBIOTEPE HECIOXKHBIC
AJIT'OPUTMBI C UCITI0JIb30BaHUEM BETBJICHUU U LUKIJIOB IJI YIIPAaBJICHHA

HCIIOJIHUTCIISIMU

24

Hcronp30BaTh KOHCTAHTHI U IEPEMCHHEBIC pPAa3JIMYHBIX THIIOB
(LII/ICJ'IOBBIX, JJIOTUYECCKUX, CI/IMBOJ'H:HBIX), a TaKKE COoJACpKaIUe HUX

BBIPAXCHUA, UCIIOJIB30BATh OIICPATOP IIPpHCBAMBAHMA

2.5

Hcnonn3oBarhb IIpu pa3pa60TKe nporpamMm JIOTHYCCKHUEC 3HAYCHUS,

OII€pallr U BbIPAXKCHUA C HUMHU

2.6

AHaHI/I3I/IpOBaTB MMpCIJI0KCHHBIC AJITOPHUTMEIL, B TOM  4YHUCIIC
OIIpCACIIATD, KaKHne PE3YJIbTAaThL BO3MOXKHBI IIpH  3aJlaHHOM

MHOKECTBE UCXOJHBIX 3HAYCHUM

2.7

Co3paBaTh M OTI@XHUBAaTh MPOrPaMMbl HAa OJHOM M3 SA3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, 1lIkonbHbIit
AnroputMuueckuil SI3bIK), peanu3yrolie HECIOKHbIE alTOPUTMbI
00pabOTKM YMCIOBBIX MJAHHBIX C HCIIOJB30BAHUEM IMKJIOB U

BeTBHeHHﬁ, B TOM YHCJIC PCATTU3YIOIIUC ITPOBEPKY ACIITMMOCTU OJHOTO




LEJIOro 4uciaa Ha Jpyroe, IMPOBEPKY HATypajIbHOIO 4MCIAa Ha

IPOCTOTY, BBIACTCHUS TP U3 HATYPATHHOTO YHCITA

9 KUIACCA

Kon
MPoBePSIeMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3yJIbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'le0]71 nmporpaMMmsbl OCHOBHOT O o0mero oﬁpasosa}mﬂ

1

[To reme «ludposasi rpaMOTHOCTH)

11

Hcnonb3oBaTh COBpPEMEHHbIE WHTEPHET-CEPBUCHI (B TOM UHCIE
KOMMYHUKAIIUOHHBIE CEpBHUCHI, OOJayHblE XpaHWJIUINA JIAHHBIX,
OHJIaiH-TIPOTpaMMBbl (TEKCTOBBIE U TpadUUEeCcKUe PEAAKTOPBI, CPEIbl

pa3paboTKH) B y4€OHOM U MMOBCETHEBHOM ACSITETLHOCTH

1.2

[IpuBoauth  mpUMepsl  HCHOJB30BaHUS  T€OMH(POPMALMOHHBIX
CEPBHCOB, CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, 00pa3oBaTeIbHBIX

cepBucoB HTepHETA B YIEOHOU 1 TOBCEHEBHOM NEATETHHOCTH

1.3

Hcnonb30BaTh pa3iuyHbIE CPEICTBA 3aIIUThl OT BPEAOHOCHOTO
IPOrPaMMHOTO obecrnieveHus, 3alIUIIATh MEPCOHANBHYIO
UHGOPMAIIMI0O OT HECAHKUHOHHMPOBAHHOIO JOCTylla M  €ro
MOCNEACTBUI (pa3rialieHus, MOJMEHbI, YTpaThl JAHHBIX) C Y4ETOM
OCHOBHBIX  TEXHOJIOTMYECKMX U  COIMAJIbHO-TICUXOJOTUYECKUX
aCIeKTOB MCMOJb30BaHUs ceTu MHTepHeT (ceTeBass aHOHUMHOCTb,
upoBOH cliell, ayTeHTUYHOCTh CyObEKTOB M PECYPCOB, OMACHOCTh

BpPEJIOHOCHOTO KOJIa)

1.4

Pacrnio3naBate TONBITKH H NpeaynpexKaarb BOBJICUCHUC ceba u
OKpYyKaromux B NCCTPYKTUBHBIC U KPUMHWHAJILHBIC (bOpMBI ceTeBoO

AKTUBHOCTH (B TOM 4HCIie KHOEPOYIITHT, (DUILIUHT)

ITo Teme ((TeopeTI/I‘ICCKI/IC OCHOBBI I/IH(1)OpMaTI/IKI/I))

2.1

P ACKPbIBATb CMBICJI MTOHATHI «MOACIIb», «MOJCIUPOBAHUCH),
ONpCACIIATb BHUBI Moz[eneﬁ, OIICHUBATh aACKBATHOCTb MOJCIH

MOJACIINPYEMOMY O6’beKTy " OeJIsIM MOJCJIMPOBAHUS

2.2

Hcnonp3oBaTh I‘pa(I)BI U JACpEBbA JII MOIACIHNPOBAHUA CHUCTECM

CETEBOM U UEPAPXUUECKOM CTPYKTYPBI, HAXOAUTH KpaTYalIIui I1yTh B

rpade

[To Teme «AATOpPUTMBI U TPOTPAMMHUPOBAHHIEN




3.1

Paz0uBaTh 3a7auu Ha [10/133]]a4H, COCTABIIATh, BHITIOIHATH BPYYHYIO U
Ha KOMIIBIOTEPE HECIOKHBIE QJITOPUTMBI C HCIIOJIb30BAHUEM
BETBJICHMM, LMKIOB M  BCIOMOTIaTEJIbHBIX AJITOPUTMOB  JUIS

YIIpaBJICHUA UCIIOJTHUTCIIIMHA

3.2

CocraBiisiTh M OTJIQKHUBATh IMPOTPAMMBI, PEATHU3YIOLINE THIIOBBIC
QITOPUTMBI  OOpaOOTKM YHCIIOBBIX MOCJEIOBATEIBHOCTEH  WIIH
OTHOMEPHBIX  YHCJOBBIX  MAacCMBOB  (TMIOMCK  MaKCHMYMOB,
MHHAMYMOB, CYMMBbI HJIH KOJHMYECTBA 3JICMCHTOB C 3aJaHHBIMHU
CBOWCTBaMH) Ha OJTHOM M3 3bIKOB mporpammupoBanus (Python, C++,

[Mackans, Java, C#, [lIkonpHBINA ANTOPUTMHYECKHNA SI3BIK)

[To Teme «MHpOpMAIIMOHHBIE TEXHOJIOTU

4.1

BriOupaTts croco0 TmpeAcTaBiIeHUS JAHHBIX B COOTBETCTBUU C
MOCTaBJIEHHOM 3ajayeil (TaOJuIlbl, CXeMbl, TpaduKu, AHarpaMMBbl) C
WCTIOJIb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB

00pabOTKN JaHHBIX

4.2

Hcnons3oBath 37€KTpOHHBIC TAOMWIBI JJisi 0OpabOTKH, aHaIu3a U
BHU3YQJIM3AIlMM YHCJIOBBIX JIAHHBIX, B TOM YHCIIE C BBIJCICHUEM
JIUana3oHa TaONWIBl W YHOPSJIOYMBaHHWEM (COPTUPOBKOM) €ro

3JICMCHTOB

4.3

CoznaBaTh W MPUMEHSTHh B 3JIEKTPOHHBIX Tabmuuax (Gopmymsl is
pacuéToB C UCIOJH30BAaHUEM BCTPOCHHBIX apU(METHUYECKHX
byHkumii (CyMMUpOBaHME€ M TOJCYET 3HAYCHUN, OTBEYAIOIIUX
3alaHHOMY  YCJOBMIO,  CpeAHee  apu(MeTHyeckoe,  IMOUCK
MaKCUMajJbHOTO M MHUHHMAQJIbHOTO 3HAa4YeHHs), aOCOJIOTHOM,

OTHOCHTCHBHOﬁ, CMeIIaHHON aapecanuun

4.4

Hcnonp3oBath QJICKTPOHHBIC Ta6J'II/II_U>I JJIA YHUCJIICHHOI'O
MOACIIMPOBAHUA B IIPOCTBIX 3aJad4ax M3 Pa3HbIX M[MPCIAMCTHBIX

oOiacreit




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Hudposast rpaMOTHOCTH

11

KomnbroTep — yHHBEpCaIbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, padoTaromiee 1o
nporpamMMe. TUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CyNEepKOMIIbIOTephl. MoOunbHble  ycTpoiicTBa. TexHuka

0€30MmacHOCTH | MpaBuiia pabOThI HA KOMITBIOTEPE

1.2

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpA W HMX HaszHadeHue. I[Ipomeccop.
OnepartvBHAasT W JOJITOBPEMEHHAs MaMsTh. YCTPOWCTBA BBOJA W BBIBOJA.
CeHcopHBbIH BBOJ, AATYMKU MOOMIIBHBIX YCTPOICTB, Cpe/ICTBA OMOMETPUUYECKOM

ayTeHTH(QUKALUU

1.3

Hcrtopust pa3BuTHS KOMIIBIOTEPOB U MPOTpaMMHOT0 obecrieueHus. [lokoneHus
KoMrpioTepoB.  CoBpeMEHHbIE  TEHJIEHIMU  Pa3BUTUS  KOMIIBIOTEPOB.
Cynepkomnbrorepsl. [lapannensubie BerunciaeHus. [lepconanbHblii KOMIBIOTED.
[Ipoueccop M ero XapakTepUCTHKH (TakTOBas 4YacToTa, pa3psAIHOCTB).
OneparuBHas naMsTh. JloaroBpeMeHHas maMsTh. Y CTpOMCTBA BBOJIA U BHIBOIA.
OO0BEM XpaHUMBIX TaHHBIX (OTepaTUBHAS MaMSATh KOMIIBIOTEPA, KECTKUN TUCK
U TBEPAOTEJIbHBII HAKOMHUTENb, IOCTOSHHASA MaMsTh cMapT(doHa) U CKOPOCTh

A0CTYyIla IJId pa3/IMYHbIX BUIOB HOCHUTEJIEH

1.4

[Iporpammuoe obecrieyeHne kommblorepa. IlpuxiiagHoe mporpamMMmHoe
obecrieuenue.  CuctremHoe  mporpamMmHoe  obecriedenune.  Cucrtemsl
nporpamMmmupoBanus. [IpaBoBasi oxpana mporpamMMm U JaHHBIX. becraTHbie u

YCJ'IOBHO'6GCHJ'IaTHBIC IIporpaMMmBal. CBO6OI[HO€ IIporpaMMHOC oOecreueHue

15

@aiinbl 1 manku (katanoru). Tumnsl daiinos. CBoiicTBa (aiinoB. XapaKkTepHble
pa3Mepbl (ailioB pa3NUYHBIX TUIOB (CTpPaHMIIA TEKCTA, DIIEKTPOHHAS] KHHTA,

doTorpadusi, 3anuck MECHU, BUICOKIHII, TOTHOMETPAKHBIN (HIbM)

1.6

[Ipunuunsl noctpoeHust ¢aitnosbix cucreMm. llonHoe ums aitna (mankw,

katanora). [TyTs k Qaiiny (mamnke, karajuory)




1.7

daiinoBelil MeHekep. PaboTa ¢ daitiamu n nankamu (KaTajJoramu): CO3JaHue,
KONUPOBaHUE, TIEpEMEIICHNE, IEPEUMEHOBAHNE U yaajdeHue (aillioB U Mmanok

(xatasioroB). [Touck ¢aitioB cpeacTBaMu ONEPANUOHHON CHCTEMBI

1.8

ApxuBanus JaHHbIX. Mcnosb30BaHue nporpaMm-apXxuBaTopoB

1.9

KomnerorepHeie BUPYCHI U Ipyrue BPEAOHOCHBIE Tporpammel. [IporpaMmel st

3aILMTHI OT BUPYCOB

1.10

O6benunenne KoMnbplOTepoB B ceTb. Cetb MHTEepHET. Beb-cTpanuia, Be6-cair.
Crpykrypa azapecoB BeOG-pecypcoB. bpaysep. Ilouckossie cucremsl. Ilouck
nH(popMallUK TO KIIOYEBBIM CJIOBAaM U IO H300pakeHHio. JlocTOBEPHOCTH

nHpopmanuu, noaydeHHo u3 Murepuera

111

CoBpeMeHHbIE CepBUCH] HHTEPHET-KOMMYHHUKAIUHA

1.12

CereBoit ATHKET, 6a30BbIe HOPMbI UHPOPMAITMOHHOM STHKU U IpaBa Ipu padoTe

B cetu Murepner. Ctpareruun 06e3onacHoro noseaeHus B IuTepHere

TeopeTnueckre 0CHOBBI HH(POPMATUKU

2.1

Wudopmanust — oO0JHO U3 OCHOBHBIX TMOHSTHH COBpEMEHHOW HayKH.
Nudopmanus kak cBefeHUs, IpeAHa3HAUE€HHBIE JUIS BOCIIPUITHS Y€I0BEKOM, U
nHpopManus  Kak  JIaHHbIE, KOTOPbIE MOTYT OBITh  00pabOTaHbBI

ABTOMAaTU3UPOBAHHON CUCTEMOI

2.2

JIMCKpeTHOCTh NaHHBIX. BO3MOXKHOCTH ONUCAaHUSI HENPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOIIBIO JUCKPETHBIX AaHHBIX. H(bOpMallnOHHbBIE MPOIIECChl —

ITPOLECChI, CBA3AaHHBIC C XPAHCHUCM, npeo6pa303aHHeM n nepez[aqeﬁ JaHHBIX

2.3

CumBout. Andasut. MomHocTh andaBurta. PazHooOpas3ue S3b6IKOB U aaaBUTOB.
EcrectBeHHbIE U (hopMalIbHBIC S3BIKH. AJI(DAaBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JlBonuHbIi andasut. KonmdecTBO BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOMHAITHH )
(buKCUpOBaHHOW JUTMHBI B JBOWMYHOM aidasure. IIpeoOpasoBanue ar000T0
ashaBuTa K IBOMYHOMY. KOJIMYECTBO pa3IMUHBIX CJIOB (PUKCUPOBAHHOM JUTUHBI

B aipaBUTE OMPEICIEHHON MOIITHOCTH

24

KO,Z[I/IpOBaHI/Ie CHMMBOJIOB OJHOI'O aJ'I(baBI/ITa C INIOMOIIBIO KOJOBBIX CJIOB B

Apyrom aJ'I(I)aBI/ITe, KOO0Bas Ta6n1/1ua, ACKOJAUPOBAHUC

2.5

I[BOI/I‘{HLII\;I KOJ. Hpe)ICTaBJ'ICHI/Ie JAaHHBIX B KOMIIBIOTEPE KaK TCEKCTOB B

JABOHMYHOM aﬂ(l)aBI/ITe

2.6

Nudopmanronusiii 005EM JaHHBIX. BUT — MUHUMAaNIbHAS €IMHUIIA KOTHYECTBA

UH(pOpMaLUU — IBOMYHBIN pa3psa. baiit, kunobaiit, merabaiT, ruradait




2.7

CKOpOCTL nepeaaun JaHHBbIX. EI[I/IHI/II_IBI CKOpOCTH 1Cpcaaynu JaHHBIX.

Hckaxxenue nndopmaiiy npu rnepegade

2.8

Konuposanue texcros. PaBHoMepHblii kon. HepaBHOMepHbIN koA. Konuposka
ASCII. BocbmuOutHbsie koaupoBku. I[lonstue o xomupoBkax UNICODE.
JlexonupoBaHue  COOOLIEHUMH C  UCIHOJB30BAaHUEM  PAaBHOMEPHOTO U

HepaBHOMEPHOTO KoJa. MHpopMamoHHbIid 00bEM TEKcTa

2.9

OOmiee npezacraBieHne O MU(PPOBOM TMPEACTABICHUH AyJHOBU3YaJIbHBIX U
JIpYrMX HenpepbiBHbIX AaHHbIX. KonmpoBanue ngera. l[BeToBble Monaenw.

Monens RGB. I'myOuna kogupoBanus. [Tanutpa

2.10

PactpoBoe u BekTOpHOE mpencTaBieHue u3zoOpaxkeHui. Ilukcens. Ouenka
nHpopMalMOHHOTO  00bEMa  rpaduyecKMX JaHHBIX Ui PacTpOBOrO

M300paKEeHUs

2.11

Konnposanne 3Byka. Pa3zpsgHocTs M wacToTta auckpernsanuu. KommdecTBo
KaHasioB 3amucH. OIeHKa KOJMYECTBEHHBIX MapaMeTpOB, CBSA3aHHBIX C

MIpe/ICTaBJICHUEM U XpaHEHHEM 3BYKOBBIX (paiijioB

NudopmanrionHble TEXHOIOTUN

3.1

TexcToBble JOKYMEHTHI M HMX CTPYKTYpHBIE 3J€MEHTHl (CTpaHula, abs3ail,

CTPOKa, CJIIOBO, CHMBOJ)

3.2

TeKkCToBbI MpoLECCOP — HHCTPYMEHT CO3JaHMsl, pPEAAKTUPOBAaHUA U

dhopmaTupoBanus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanme Ttekcra. CpoiictBa cumBojioB. [lpudt. Tuner mpudron
(pyOnenble, ¢ 3acedykamu, MOHOIIMpUHHBIE). [lomyXupHOE M KypCUBHOE
HauepTanue. CBoiicTBa a03aleB: TpaHUIbl, a03alHBI OTCTYN, WHTEpPBAl,

BbIpaBHUBaHKE. CTuieBoe (hopMaTupoBaHue

3.4

CrpykrypupoBaHue HH(OpManMu C TOMOIIBIO CIMCKOB U  TaOJuIl.

MHOFOYpOBHeBHC CIIMCKH. I[O68.BJ'I€HI/IC Ta6J'II/II_I B TCKCTOBbBIC TIOKYMCHTEIL

3.5

BceraBka u3zo0paxeHuil B TEKCTOBbIE JOKYMEHTH. OO0TekaHHe H300paKeHHit

TEKCTOM. BxiTtoueHne B TEKCTOBBIHN JAOKYMCHT AuarpamMm nu CbOpMy.]'I

3.6

[TapameTpsl cTpaHuipbl, HyMmepauus cTpaHull. JloOaBieHHe B JOKYMEHT

KOJIOHTUTYJIOB, CCBIIIOK

3.7

IIpoBepka mpaBonucanus. PacctaHoBKa nepeHOCOB. ['0J10COBOM BBOJ TEKCTA.
Ontuueckoe pacro3HaBaHUe TEKCTa. KomnbroTepHslii IIEPEBO/I.

Hcnonp3oBanue CCPBUCOB CCTU I/IHTepHeT JJIA 06pa60TKI/I TCKCTa




3.8

3HaKOMCTBO C TpaduyecKuMH  pelakTopaMu.  PacTpoBble  PHCYHKH.

Hcnonb3oBanue rpaduyeckux NpuMHUTHBOB

3.9

Omnepanyu perakTHpOBaHUS TpadUuecKuX 0OBEKTOB, B TOM YHCIE HUPPOBBIX
¢dororpadumii: n3MeHeHHE pa3Mepa, oOpe3Ka, MOBOPOT, OTpakeHue, pabora c
obnacTsiMu (BbLAEICHHE, KONMPOBAHUE, 3aJIMBKa I[BETOM), KOPpPEKLMs LIBETA,

SIPKOCTH M KOHTPAaCTHOCTH

3.10

Bekropras rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB — BCTPOSHHBIMHU
CPEICTBAaMHU TEKCTOBOIO IMpOLEccopa WM APYruX MporpaMmm (IpUiIoKeHui).

JloOaBneHNe BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

[ToaroroBka MynbTuMeaUiHBIX npe3eHTarui. Crnaiia. JloOaBineHue Ha claij

TeKcTa 1 n3o00pakeHuit. Pabora ¢ HECKOIBKUMH CTiai1aMu

3.12

JlobGaBiieHre Ha ciaiil ayTuOBU3YAJIbHBIX TaHHBIX. AHUMaIus. [ unepcchliku

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHMS

1

TeopeTnueckre 0CHOBbI HH(POPMATUKU

11

Hemo3urmonHpie 1 NO3UITMOHHBIE CUCTEMBI cunciieHus. Andasut. OcHOBaHUE.
PazBépuyras ¢opma 3anucu uncna. [lepeBoa B AeCATUUHYIO CUCTEMY YHCE,

3aIIMCAHHBIX B APYIrUX CUCTEMAX CUUCICHUA

1.2

Pumckas cucrema cumciieHus

1.3

JlBonuHasi cucrema cuucienud. [lepeBon mensix ymncen B mnpexaenax ot 0 go
1024 B nBOMYHYIO cUCTEMY cuuciieHHus. BocbkMepuuHas cucrema CUUCIEHUS.
[lepeBon umncen M3 BOCBMEPUYHON CHCTEMbl B JIBOMYHYI0 U JAECATUYHYIO
cuctembl u oOparno. lllectHaauarepuunasi cucrema cuucienus. llepeBon
yyceNl M3 IIECTHAAUATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPHUHYIO U

ACCATUYIHYHO CUCTCMBI U O6paTHO

1.4

ApI/I(bMCTI/I‘IeCKI/Ie OII¢panuu B ,HBOH‘IHOﬁ CHUCTCEMC CUHCIICHUA

15

Jlornueckue BbICKAa3bIBaHM . Jlornyeckue 3HA4YCHUA BBICKA3bIBaHMI.
9J'IeMeHTapHLIe U COCTaBHBIC BBICKa3bIBaHHUA. Jlormdeckue Oomcpallvuu: «m»
(KOHLIOHKI_[I/IH, JIOTHYCCKOC yMHO)KeHI/Ie), «UIIN» (,Z[I/IS’LIOHKHI/IH, JJOTHYCCKOC
CJ'IO)I(eHI/Ie), «HE» (HOFI/I‘ICCKOC OTpI/II_IaHI/Ie). HpI/IOpI/ITCT JJOTNYCCKUX

onepaunﬁ. Onpe,ueneHI/Ie HCTUHHOCTU COCTAaBHOI'O BBICKA3bIBAHUA IIpU




HU3BCCTHBIX 3HAUCHHUAX HCTHUHHOCTH BXOIAIIMX B HErO0 3JICMCHTAPHBIX

BBICKa3bIBAaHUU

1.6

Jlornueckue BbeIpaxkeHus. [IpaBuia 3anucuM  JIOTUYECKHX  BBIPAKEHUMU.

[locTpoenne Tabauil ICTUHHOCTH JIOTMYECKUX BbIpayKeHUN

1.7

Jlorndueckue 35eMeHThI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBAMU KOMIIBIOTECPA

ANropuTMbI 1 IPOrpaMMHUPOBAHUE

2.1

[lonste anroputma. HMcmosHuTenu aiaropuTMoB. AJITOPUTM Kak IUIAH

YIIpaBJICHUA HUCIIOJTHUTEIIEM

2.2

Cgoiicta anropurma. CriocoOsbl 3arucy anropurMa (CIoBecHbIH, B BUJIE OIOK-

CXEMBI, Tporpamma)

2.3

Anroput™MHuueckre KOHCTPYKIMU. KOoHCTpykiusi «ciemoBanuey». JIMHEHMHBIN
anroput™. OrpaHMYEHHOCTh JIMHEHMHBIX AJITOPUTMOB: HEBO3MOYKHOCTh
MPEyCMOTPETh 3aBUCUMOCTD TMOCIEI0BATEIIBHOCTH BBITIOJTHSAEMBIX JICHCTBUN

OT UCXOOHBIX TAaHHBIX

2.4

KOHCTPYKHI/ISI «BCTBJICHHUEC). TI0OJIHAsA M HCIIOJIHaA (I)OpMI)I. Brimonnaenne u
HECBBITNIOJTHCHHUE YCIIOBHA (I/ICTI/IHHOCTL " JIOKHOCTbD BBICK&?;BIB&HI/ISI). HpOCTI)Ie

" COCTaBHBIC YCIIOBHA

2.5

KoHcTpykiusi «moBTOpeHHE»: LUKIBI C 33JaHHBIM YHUCJIOM TOBTOPEHHUH, C

YCJIOBHUEM BBITIOJTHCHH, C HepeMeHHOﬁ OHUKJIa

2.6

Pa3pabotka s (opMambHOTO HCHOJHUTENS alfOPUTMA, MPHUBOJISIIETO K
TpeOyeMoMy pe3yibTaTy MpH KOHKPETHBIX MCXOIHBIX NaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIOJIb30BAaHWEM IIMKIOB M BETBIICHUH st
yrpaBiaeHus: (OPMaTbHBIMU HCIIOJTHUTENSIMU. BBINOMHEHHE alropuTMOB

BPYYHYIO U HAa KOMIIBKOTEPE. CHUHTaKCHYECKHE U Jorndyeckue omuoku. OTKa3bI

2.7

SBeik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anropurmuueckuit S3pik). Crucrema MporpaMMUPOBAHUS: PENAKTOP TEKCTa

IIporpamMmm, TpaHCJIATOP, OTIAJYHK

2.8

HepCMCHHaHI TUII, UM, 3HAYCHHUC. I_[eJ'IBIe, BCIICCTBCHHBIC N CHMBOJIBHBIC

IIEPEMCHHBIC

29

OnepaTop IMpucCBanBaHUA. ApI/I(l)MeTI/I‘IeCKI/Ie BBIPpAXKCHUA U TMOPAAOK HUX
BBIYHCIICHHUA. OHepaI_II/II/I C OCJIbIMHM YHCIaMH: HOCIO0OYHCICHHOC IOCJICHHC,

OCTAaTOK OT JCJICHHUA. HpOBepKa ACIIMMOCTH OJHOT'O IIEJIOTO YHCJIa Ha APpYroe

2.10

BerBaennsa. CoctaBHBIC yCJ10BUs (SaHI/ICB JJOT'NYCCKUX BBIpa)KCHI/Iﬁ Ha

HU3y4aCMOM  A3BIKC  IIPOT] paMMI/IpOBaHI/ISI) . Haxoxnenue MHUHHUMYyMa U




MakCUMyMma W3 JBYX, TpEX U 4YEThIpEX uuces. PeleHue KBaapaTHOTO

YpaBHCHHA, UMCHOIICTO BEIICCTBCHHBIC KOPHU

2.11

I[I/IaHOFOBaSI OTJIaJlKa TIporpaMm: MOMIAroBOC BBIIIOJHCHUE, IIPOCMOTP

3HAYCHHUH BCJIMYUH, OTJIaI[O‘IHI)If/i BBbIBO/, BI)I60p TOYKH OCTaHOBa

2.12

Hukn ¢ ycmoBueM. Ajnroput™m EBKimMIa Uis HAXOXKICHHUS HAUOOJBIIETO
00111eT0 AETUTENS IBYX HATYpaIbHBIX uncel. Pazouenue 3anucu HaTypajibHOTO
YHClia B MO3UIIMOHHON CHCTEME C OCHOBaHMEM, MEHBIITUM WK paBHbIM 10, Ha

OT/IelbHbIE IIU(PBI

2.13

[ukn c nepeMeHHON. AITOPUTMBI IPOBEPKH JEIUMOCTH OJTHOTO L[EJI0T0 YnCcIia

Ha JIpyroe, MPOBEPKH HATYpaJIbHOTO YKCIIa HA MPOCTOTY

2.14

O0paboTka CUMBOJIbHBIX JaHHBIX. CHUMBOJIbHBIE (CTPOKOBBIE) IEpEMEHHBIE.
[TocumBonbHast 06paboTka cTpok. [1oACUéT 4acTOTHI MOSIBICHHUS CHUMBOJIA B

cTpoke. Berpoennsie hyHKIMN 7151 00pabOTKH CTPOK

2.15

Omnpenenenre BO3MOXKHBIX PE3yJIbTaTOB pabOThl aIfOpUTMA MPH 33JaHHOM
MHO>KECTBE BXOJHBIX JIaHHBIX, ONPEEICHNE BO3MOXKHBIX BXOIHBIX JAHHBIX,

MPUBOIAIIUX K JAHHOMY pE3ybTaTy

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHMS

Hudposas rpaMOTHOCTD

11

I'moGanpnas cerb UHTepHeT. IP-ampeca y3moB. CeTreBoe XpaHEHHE JAHHBIX.
MeTo 11 HHIUBUAYATBLHOTO U KOJUIEKTUBHOTO pa3MelleHrs HOBOM nHpopmaluu
B Wutepuere. bousbline naHHble (MHTEpHET-AAaHHBIE, B YAaCTHOCTH JaHHbBIC

COIMAIILHBIX CETEH)

1.2

[Tonsitne 06 wHbOpMaMOHHON Oe30macHOCTU. YTPO3bl HHPOPMAIMOHHOM
0e301acHOCTH TIpU paboTe B TNI00AILHOM CETH M METO/IbI IPOTUBOICHCTBHSI UM.
[IpaBuna 6e3onacHoi ayTeHTUDUKAIMK. 3alIUTa THYHOW HH(OPMALIUK B CETH
WNnrepuer. be3omacHble cTpareruu ToBeneHUss B ceTH  VHTepHerT.
[IpenynpexaeHrue BOBIEUEHHs] B JECTPYKTHBHBIE M KPUMHHAIBHBIE (HOPMBI

CETEeBOM aKTUBHOCTH (KMOEPOYIIIMHT, (PUIIHHT U ApYTrre GOpMBbI)

1.3

Bunel nestensHoctu B MIHTepHETE. IHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (IIOYTOBAs CITyk0a, BUAC0-KOH(EPEHI-CBSI3b U JIPYyTUE), CIPABOYHBIC

CIIy’KObI (KapTbl, paclucCaHHus W JIpyrue), TMOUCKOBBIE CIY)KOBbI, CIIyXOBbI




OOHOBIICHHS TPOTPAaMMHOTIO obOecredeHus: W Jpyrue CiyxObl. CepBUCHI
rocynapcTBeHHbix ycuyr. OOmaunble Xxpanwimumia JgaHHeix.  Cpexacrtsa
COBMECTHOM pa3paboTKu JTOKyMEHTOB (oHimaiiH-oduchl). IIporpammHuoe
obOecrieueHUe KakK BeO-CepBUC: OHJIAITHOBBIE TEKCTOBBIE U TrpaduuecKue

penaKTophl, Cpeabl pazpaboTKH MPOrpaMm

Teoperndeckne 0CHOBBI HH(POPMATHKH

2.1

Monens. 3amaun, penraeMbie ¢ IOMOIIBI0 MozenupoBanus. Knaccudukamum
Mozened. MarepuanbHble (HaTypHble) W HWH(OPMALMOHHBIE MOJEIH.
HenpepsiBHBIE M auckpeTHble MOjenu. MmMuranmonuele monaenu. HMrposbie
Mozenu. OLeHKa COOTBETCTBUS MOJAEIH MOJAEIMPYEMOMY OOBEKTY U LEISAM

MOJACIINPOBAHUA

2.2

Tabmuunbie monenu. Tabnuia Kak npeacTaBIeHUE OTHOIICHUS

2.3

ba3sl nanHbpix. OTOOp B Tabnuile CTPOK, YAOBJIETBOPSIONIMX 3aJaHHOMY

YCIIOBHIO

2.4

I'pad. Bepmmna, pebpo, myts. OpHUEHTHPOBAaHHBIE W HEOPUEHTHUPOBAHHBIE
rpadsl. Jlnuna (Bec) pebpa. Becomas matpuima rpada. [nmmHa mytH Mexmy
BepmrHamu rpada. [Touck ontumansHoro myTtH B rpade. HauanbHas BepminHa
(MCTOYHMK) W KOHEYHas BepIIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade.

Brruncnenue komdecTBa myTeil B HapaBJIeHHOM allUKIMYECKOM rpade

2.5

Jepero. Kopensb, Bepimmna (y3en), TucT, pedpo (ayra) aepea. Beicota nepesa.
[Momnepeso. Ilpumepsl ucHoNL30BaHMS JAepeBbeB. llepebop BapuaHTOB ¢

IMOMOIIBIO ICPECBaA

2.6

[lonsiTne MaremaTHueckod Mojenu. 3afayd, pellaeMble ¢ OMOIIbIO
MaTeMaTHYeCKOTO (KOMIIBIOTEPHOTO) MOJICTTUPOBAHUSI. Otnuuue
MaTeMaTHYeCKOW MOJeNu OT HaTypHOM MOJEIU U OT CIOBECHOTO

(uTepaTypHOTO) ONTUCcCaHMs 0OBEKTa

2.7

OTansl KOMIIBIOTCPHOT'O MOJACIMPOBAHHA: IIOCTAHOBKA 3aaa4dH, INIOCTPOCHHUC
MaTeMaTHYEeCKOM MOACIN, [nporpaMmMHas  peajiu3anu:l, TCCTUPOBAHHC,
IMPOBEACHHUEC KOMIIBIOTCPHOI'O0 JSKCIICPUMCEHTA, daHAJIN3 C€ro pe3yjbTaToB,

YTOYHCHUC MO ICIIN

AJTOPUTMBI U IPOTPaMMUPOBaHUE

3.1

Pa3buenne 3aJa4d Ha I1oJ3aJa4Mu. CocraBpieHue AJITOPUTMOB U MpOrpamMm C
HCIIOJIb30BAHUEM BeTBHeHHﬁ, [OUKIJIIOB U BCIIOMOTATCIIbHBIX aJITOPUTMOB I

YIIpaBJICHHUA UCIIOJITHUTCIIEM UJIK JPYT'UMU UCTIOJIHUTCIISIMUA




3.2

Tabnuunbie BenmuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIICHHE H
OTNIaJKa TMPOrpaMM, PEATM3YIONIMX THUIIOBBIE AITOPUTMBI  00pabOTKH
OJIHOMEPHBIX YUCJIOBBIX MAaCCHUBOB, HA OJIHOM U3 SI3bIKOB MPOTPaMMHUPOBAHUS
(Python, C++, Ilackamb, Java, C#, lllkompHBIH ANTropHUTMHUYECKUN SI3BIK):
3aro0JIHEHUE YHMCIOBOTO MacCHBa CIIy4alHBIMH YHCIIAMH, B COOTBETCTBHH C
(dhopmMyIol wim myTéM BBOJA YUCEII, HAXO0XKJICHUE CYMMBI 2JICMEHTOB MacCHBA,
JIMHEWHBIM TIOWCK 3aJJaHHOTO 3HAYEHHS B MAacCCHBE, IOJCUET DIIEMEHTOB
MaccvBa,  yIOBJICTBOPSIONIMX  33JaHHOMY  YCJOBHIO,  HAaxXOXICHHE

MUHHMAaJbHOTO (MaKCUMAJIBHOTO0) J1eMeHTa MaccuBa. COpTHpOBKa MaccuBa

3.3

OO6paboTka MOTOKA JaHHBIX: BBIYMCIIEHHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(METHIECKOTO, MUHUMAIFHOTO W MaKCHMAJBHOTO 3HAYEHUS SJIEMEHTOB

IMOCJI€A0BATCIIBHOCTH, YAOBJICTBOPAIOMIUX 3aJaHHOMY YCIIOBUIO

3.4

VYupasnenue. Curnan. O6patHast cBs3b. [lonydyeHue curiaioB oT HUQPOBBIX
JAaTYUKOB (KacaHWs, pacCTOSHUS, CBeTa, 3Byka U JApyroro). Ilpumepsl
WCIIOJIb30BaHMS NPHUHLMIA OOpaTHON CBSI3U B CHUCTEMax yIPaBJICHUS
TEXHUYECKUMHU YCTPOWCTBaMH, B TOM 4Hcie B poboroTexHuke. llpumepsl
poOOTU3UPOBAHHBIX  CUCTEM  (CHCTeMa  YNpaBIEHHUS  JBWKEHUEM B
TPAaHCIOPTHOH cUCTeMe, CBapoyHasl JIMHMUS aBTO3aBOJA, aBTOMAaTU3UPOBAHHOE
yIpaBJIeHUE OTOIUICHMEM JIOMa, aBTOHOMHAs CHUCTEMa  yIpaBJICHUSA

TPAHCIIOPTHBIM CPEACTBOM U JPYrye CUCTEMBI)

NudopmanrioHHble TEXHOIOTUN

41

[TonsiTne 00 AIEKTPOHHBIX TabnuIax. THITBI JAHHBIX B SYSHKAX JICKTPOHHOM
Tabmuibl. PegaktupoBanue u hopmarupoBanue Tadbmauil. Bctpoennbie pyHKIMN
JUTsl TIOMCKa MaKCHMyMa, MUHUMYMa, CyMMBI M CPEIHET0 apru(METHIECKOTO.
CopTupoBKa IaHHBIX B BBIJIEJICHHOM nuama3oHe. [loctpoeHue aumarpamm
(rucTorpamma, Kpyropas IuarpaMma, TO4deuyHas jauarpamma). Beibop Tuma

JuarpaMmabl

4.2

[IpeoOpazoBanue Gpopmyn npu konupoBaHuu. OTHOCUTENbHASA, a0COMIOTHAS U

CMCIIaHHaA aapccanus

4.3

YcnoBHbIE BBIYMCIICHUS B 3JIEKTPOHHBIX Tabnunax. CyMMHPOBaHUE U MOJCUET
3Ha4YeHUH, OTBEYAIOINX 33/laHHOMY ycioBHI0. O6paboTka 00JBIINX HAOOPOB

JaHHBIX. UHCIIeHHOE MOJCIIMPOBAHUC B SJICKTPOHHBIX Ta6n1/1uax

4.4

Ponb I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOTUH B Pa3BUTHUHU S5KOHOMUKH MUPA, CTPAHBI,
peruoHa. OTKpBITLIe O6pa30BaTeJIBHBIe PECYpPCHI. HpO(I)CCCI/II/I, CBA3aHHBIC C

uHpOpMaTHKON W  UHPOPMAIMOHHBIMH  TEXHOJOTWSMH: BeO-au3aiiHep,




MPOTPaMMHUCT,  pa3pabOTUHK

MOOUJIBHBIX

IIPWIOKEHUH,  TECTUPOBILUK,

APXUTEKTOP MPOTPAMMHOIO OOECTIeUeHHsI, CICIHAIUCT M0 aHAIHN3y JAaHHBIX,

CHUCTEMHBIN aIMUHUCTPATOP




MPOBEPSIEMBIE HA OI'D 11O UHO®OPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUS K IPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

3HaTh (MOHUMATB)

11

Brnagenue OCHOBHBIMM TOHSATHUSAMU: HHpOpMalMs, Iepenaya,
XpaHeHue 1 00paboTka HHPOpMaIUK, aITOPUTM, MOJEIb, IUPPOBOM
OPOAYKT W UX UCIOJIb30BaHWE JJIs peleHus Y4eOHbIX U

MMPaKTUYCCKUX 3a/1a4

1.2

BnaneHne MOHATHUAMU: BBICKA3bIBAHWEC, JIOTUYCCKasd OIllCpanus,

JIOTUYCCKOC BBIPAKCHUEC

Ywmern

2.1

YMeHue onepupoBaTh €AMHUIIAMU HU3MEpEHUs: WH(GOPMAIIMOHHOTO

00bEMa U CKOPOCTH Tepeaun TaHHBIX

2.2

YMeHne 3anucheiBaTh M cpaBHHBaThH Ienble uncia ot 0 mo 1024 B
Pa3IUYHBIX MTO3UITMOHHBIX CUCTEMAaX CUMCIICHHUS ¢ OCHOBAHUSMH 2,

8, 16, BBITIOIHATH apUPMETHICCKHE OTIEPAIIUH HAJl HUMHU

2.3

YMeHHne KoJupoBaTh U JCKOJAUPOBATH COOOIIECHUS MO 3aJaHHBIM
MpaBWJIaM;, TOHUMAHHE OCHOBHBIX IPHUHIIUIIOB KOJAWPOBAHUS

uH(bOpMaILIUK PA3IMYHOMN IPUPOIBL: TEKCTOBOM, TpaduecKoid, ayauo

2.4

VYMeHne 3alMchIBaTh JOTHYECKHE BBIPAXKCHHA C HCIIOJb30BAHUCM
JU3BIOHKIKWHU, KOHbIOHKIOWH U OTpHUIaHWA, OIIPCACIIATE HCTUHHOCTD
JJOTHYCCKUX BLIpa)KeHHﬁ, €CJIn HU3BCCTHBI 3HAYCHHA HMCTHHHOCTHU
BXOJAIIHUX B HET'O MEPEMCHHBIX, CTPOUTDH Ta6J'II/II_II>I HCTHUHHOCTH AJIA
JJOTHYCCKUX BBIpa)KeHHﬁ; 3aIIMChIBATh JIOTUYCCKUC BLIPAKCHHA Ha

N3Yy4aCMOM A3bIKC TPOrpaMMHUPOBAHUSA

2.5

YMeHHE COCTaBJISITh, BBINOJHATh BPYYHYIO U Ha KOMIIBIOTEpE
HECJIOKHBIE  aNrOPUTMBI  JUIS  YOPaBIECHUS  HCIOTHUTEISIMU
(Yepenamika, YepTé&XHUK U Jpyrue); co3daBaTh U OTIIAXHBATh
pOTrpaMMBbI Ha OJTHOM M3 SI3bIKOB TiporpamMmmupoBanus (Python, C++,

[Mackans, Java, C#, IlkonpHbIE AJropuTMUYECKHi SI3BIK),




pean3yIolMe HECIOKHbIE aIrOpUTMbl OOpabOTKM  YHCIIOBBIX
JaHHBIX C UCITOJIb30BaHUCM ITUKIIOB U BeTBJIeHI/II\/'I; YMCHUC pa36I/IBaTB
3aa4d Ha I0J3aJaud, HMCIOJIb30BaThb KOHCTAHTHI, IIEPEMEHHbBIE U
BBIPpAXKCHUA PAa3IIMYHBIX THUIIOB (‘-II/ICJIOBI)IX, JIOTUYCCKUX,
CUMBOJIbHBIX); AHAIIM3UPOBATh  NPEUIOKEHHBIN aJrOpUTM,
ONpCAC/IATb, KAaKHUE PCE3YyJIbTaTbl BO3MOKHBI IHpPHU 3aJaHHOM

MHOXECTBC UCXOIHBIX 3HAYCHUH

2.6

YMeHHe 3amucaTth Ha HM3y4aeéMOM A3BIKE IPOIPaMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKH JEIMMOCTH OJHOTO LIEJIOr0 YHUCiIa Ha JPYToe,
IIPOBEPKU HATypaJIbHOTO YHUCIIa Ha MPOCTOTY, BBIIEIECHUS LUPp U3
HaTypaJbHOI'O YHCJIA, NOUCK MAaKCUMyMOB, MUHHUMYMOB, CYMMBI

YHCJIOBOH ITOCIIEJ0BATECIIFHOCTH

2.7

Biranenne yMeHHeM OpHEHTHPOBATHCS B HEPAPXUUECKOU CTPYKTYpE
daiinoBoil  cucrteMbl, pabotratb ¢  (ailloBOK  CHCTEMOM
MEPCOHATIBHOTO KOMIIBIOTEPA C HCIOJIB30BAHUEM I'papUUECKOTO
uHTepdeiica, a MMEHHO: CO3JaBaTh, KONUPOBAThH, IEepeMellaTh,

NEPEUMEHOBBIBATb, YIAIATh U apXUBUPOBATH (DaiiIbl M KaTaioru

2.8

Bnanenue YMEHUSAMHU u HaBbIKaMU MCIOJIb30BaHUs
MH(GOPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI /715 TIOMCKa,
XpaHeHus, 00pabOTKM U Tepefauyd U aHajdu3a pa3jNyHbIX BUIOB

nHpopmanmu
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YMeHue BbIOMpaTh crioco0 MpeICTaBIeHHsI TaHHBIX B COOTBETCTBHH
C TIOCTaBJICHHOM 3a7a4eil (TaOJIUIIbI, CXeMBbI, TpauKH, JUarpaMMbl)
C WCIOJIb30BaHHEM COOTBETCTBYIOIIUX IPOTPAMMHBIX CPEJICTB

00pabOTKH JAaHHBIX

2.10

YMmenue ¢opmanu3oBaTh U CTPYKTYpUPOBaTh  HH(MOPMAILIHUIO,
UCIIONIB3YSl JJIEKTPOHHBIE TaOmuIbl Ui oOpabOTKW, aHamu3a |
BU3yaJU3allMM YUCJIOBBIX JIaHHBIX, B TOM YHCJIE C BBLICICHUEM
nyarna3oHa TaONUIbl W YHOPSAJOYUBAHUEM (COPTHPOBKOIM) €ro
AJIEMEHTOB; yMEHUE MPUMEHSTH B 3JIEKTPOHHBIX Ta0nuIax Gopmysisi
JUIS  pacy€TOB C  HCIOJIb30BAaHHEM BCTPOCHHBIX  (YHKIIMIA,
a0COJIIOTHOM, OTHOCHUTEIBHOM, CMEIIaHHOM aJpecanuu;
UCIIONIb30BAaTh  DJIGKTPOHHBIE  TAaONUIBI ISl  YUCJIEHHOTO
MOJIETMPOBAaHUS B MPOCTBIX 3aJadyax W3 pPa3HbIX IPEAMETHBIX

oOiacreit




HEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
IO UH®OPMATHUKE

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 Hudposast rpaMOTHOCTH

@aiinbl 1 mankyu (karanoru). [I[puHIMITEI MOCTpOeHUs (aMIOBBIX CHCTEM.
[omnoe nms daitna (manku). [lyts k daiiny (nanke). Padora ¢ daitnamu u
11 KaTtajoraMd  CpeICTBAaMHU  OIEpAlMOHHOM  CHUCTEMBI:  CO3JaHHUE,
' KOIMPOBAaHUE, IEpEeMEIleHUe, NepPEerMEHOBaHUE U ynaajieHue ¢GaiioB
nanok (karajgoroB). Tumbl ¢aitioB. CpoiictBa (daiioB. daiinoBsii

Menemkep. [louck ¢aitioB cpepcTBaMu ONEpaliMOHHON CUCTEMBI

O6benuaenne koMmnbioTepoB B ceTh. CeTh MHTEpHET. BEb-cTpanuia, Bed-
cat. CTpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cUCTEMEI.
1.2 [Touck wuHPOpMAMK TO KIIOYEBBIM CJIOBaM M IO H300pa)KeHHIO.
HoctoBepHocts umHboOpManuu, mnoxydeHHor wu3 HWHrtepuera. |P-ampeca

y310B. CeTeBoe XpaHEeHHE JaHHBIX

2 Teoperndeckre 0CHOBBI HHPOPMATHKN

JlcKpeTHOCTh JaHHBIX. BO3MOXHOCTh ONUCaHUs HEMPEPHIBHBIX 0OHEKTOB
Y TIPOLIECCOB C MOMOIIBIO AUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHuocts andaButa. JBouuHBIM  andaBur.
Konuuecto BCEBO3MOXKHBIX CJIOB (KOJIOBBIX KOMOMHAIINIA)
(bukcupoBaHHOM JUTMHBI B ABoMYHOM anipaBute. [IpeodpazoBanue moOOTO
andasuta K ABOMYHOMY. KOJMYECTBO pa3iMyYHBIX CJIOB (PUKCUPOBAHHOM
2.1 JUTHHBI B ali(paBUTE ONPeACTIEHHON MOIITHOCTH.

KoaupoBanue cumMB0oJIOB 0HOTO ajdaBUTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andaBuTe, KoaoBas Tabnuua, aekonupoBanue. KomupoBanue
TekctoB. PaBHOMepHbIli ko4. HepaBHomepnbiii koa. Koauposka ASCII.
BocbmuOuTHbie komupoBku. Ilonsatue o kommpoBkax UNICODE.
JlexonupoBaHue COOOIIEHUNH C HCMIOJb30BAaHHMEM PABHOMEPHOTO H

HepaBHOMEpHOTo KoJa. MHpopManmoHHbIi 00bEM TeKcTa

Nudopmanmonnsiii 00b€M gaHHBIX. bUT — MHHHManmbHas eIWHUIIA
2.2 KOJHYecTBa MHGPOpPMAIMK — JBOWYHBIA paspsa. EauHuinbl usmepeHus

uH(GOPMAIMOHHOTO 00bEéMa maHHBIX. but, OaliT, KunoOaiit, merabair,




rurabaidt. CKOpoCTh INepeqadd JaHHBIX. EIUHHIBI CKOPOCTH Iepenayuu

JAHHBIX

2.3

KomupoBanue uBera. LIBeroBeie monemu. Mogens RGB. I'myOuna
KoaupoBaHus. [Tanutpa.

PactpoBoe u BekTopHOE npencTaBieHue n3oopaxenuil. [Iukcens. OueHka
UHPOPMAIIMOHHOTO 00bEMa TrpadMuecKHX JaHHBIX [UII  PAacTPOBOTO

M300paKEeHUs

2.4

Konnposanue 3Byka. Pazpsanocts u yactora 3anucu. KoanuectBo kaHaoB
3aIUCH.
OHGHKa KOJIMYCCTBCHHBIX MapaMETPOB, CBA3AHHBIX C MPCACTABICHHUEM H

XpaHEHUEM 3BYKOBBIX (ailsioB

2.5

H€H03I/IIII/IOHHBIC 1 TIIO3UIIUOHHBIEC CHCTEMBI CUHUCICHUA. AJ'I(baBI/IT.
OcnoBanne. Pazpépuyras popma 3anucu uucina. [lepeBoa B AecATHIHYIO
CUCTEMY UHUCCII, 3alITMCAHHBIX B IPYTUX CUCTEMAaX CUHUCIICHUA.

PumMmckasg cucrema cunciieHus

2.6

JlBonvHas cucreMa cuncieHus. [lepeBoy memnpix yncen B npenenax ot 0 o
1024 B [1BOMYHYIO CHUCTEMY cuucieHus. BocbMmepuuHnas cucrema
cuncnenus. IlepeBoa uncen U3 BOCBMEPUYHOM CHUCTEMBI B JABOUYHYIO U
necsITUUHyl0 cucreMbl U  oOparHo. lllectHaaumarepuunas cuctema
cuncnenus. [lepeBos uncen U3 mecTHaATEPUIHON CUCTEMBI B TBOMYHYIO,
BOCBMEPUYHYIO U JECATUYHYIO CHUCTEMBI U 0OpaTHO. ApH(pMeTHyecKue

oIcpaunuu B ,Z[BOH‘IHOﬁ CHCTEMEC CUHCIICHUA

2.7

Jlormueckue BbICKa3biBaHUS. Jlornmueckue 3HAUYEHUS BbICKA3bIBaHUIL.
DneMeHTapHbIe U COCTaBHbIEC BhICKa3bIBaHUs. JIOrHueckue oneparum: «im»
(KOHBIOHKIUS,  JIOTUYECKOE  YMHOXEHHUE), «uian»  (AU3BIOHKLHUA,
JIOTHYECKOE CJIOXKEHHUE), «He» (Jorndyeckoe oTpuuanue). [Ipuoputer
Jorudyeckux — omepauuid.  OmpelneneHHe  HMCTUHHOCTH  COCTaBHOIO
BBICKA3bIBaHUS, €CJIM M3BECTHBI 3HAUEHUSI UCTUHHOCTU BXOJAILIUX B HErO
JJIEeMEHTapHBIX BhICKa3biBaHMil. Jlornueckue Boipaskenus. [IpaBuina 3amnucu
Joruveckux BbIpakeHui. [locTpoeHne TaOmuil UCTUHHOCTH JIOTHUYECKUX

BBIPAKEHU N

2.8

Jlornueckue OJICMCHTBI. 3HaKOMCTBO C  JOIr'M4C€CKHUMU OCHOBaMu

KOMIIBIOTEPA




2.9

HenpepsiBHbIe 1 1uckpeTHble Moaenu. Mmutannonnsle Mogenu. rpossie
Mmojenu. OLeHKa aJIeKBaTHOCTH MOJEIN MOJICTUPYyEeMOMY O0BEKTY U LIEIIM

MOJACIIMPOBAHUA

2.10

Tabnuunble monenu. Tabnuna kak HpejacTaBiIeHHE OTHOLIEHMs. basbl

naHHbIX. OTOOD B Tabunle CTPOK, YOBJIETBOPSIIOIIMX 3aJaHHOMY YCIIOBHIO

2.11

I'pad. Bepmuna, pedpo, myrb. OpHEHTUPOBAHHBIC 1 HEOPHUEHTUPOBAHHEIC
rpader. [Jnmuna (Bec) pedpa. BecoBas matpunia rpada. J[inuHa myTH MKy
BepmHamMu rpada. Ilowck ontumanbHoro mytd B rpade. Hauanbhas
BEpIIMHA (MCTOYHMK) M KOHEYHas BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM

rpade. Brluncienne KoauuecTBa MyTel B HANpPaBICHHOM allMKIMYECKOM

rpade

2.12

HepeBo. Kopenb, BepmmHa (y3en), auct, pedpo (mayra) nepea. BricoTa
nepeBa. llomnepeBo. Ilpumepsl wucmonp3oBaHus JepeBbeB. [lepedop

BapUAHTOB C TIOMOIIBIO JIepeBa

ANTOpPUTMBI U TPOTPAMMHUPOBAHUE

3.1

CgpoiictBa anroputma. CriocoObl 3amucu aaropuTMa (CIOBECHBIH, B BHJIE
OJIOK-CXEMBI, IPOTPaMMa).

CocraBneHre aJTOPUTMOB M TPOTPAaMM C HCIIOJIb30BaHUEM BETBJICHUH,
[UKJIOB M BCTIOMOTATEJIbHBIX aJITOPUTMOB JUIS YIPABICHUS HCIIOJHUTEICM
(Pob6ot, Yepenamka, YepTé&kHuk u npyrue). BrIlolHEHHE anropuTMoB

BPYYHYIO U Ha KOMIIbIOTEPE

3.2

SA3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoabHBIN
AnropuTMHYECKHH S3BIK).

Cucrema mporpaMMHUPOBAHUS: PEIAKTOP TEKCTa MPOrpaMM, TPAHCISATOP,
OTJIa/TYHK.

[lepemennas: tun, ums, 3HaueHue. Llenvie, BelleCTBEHHbIE U CUMBOJIBHBIC
HepEeMEHHBIE.

Oneparop mpucBauBaHus. ApHU(PMETHUECKUE BBIPAKEHUS U MOPSAOK HX
BbluMCieHHs. Onepanuu C LEIbIMU YUCIaMU: LIEJOYHCIECHHOE JIEJICHUE,
ocTaTok ot aeneHus. Bersnenus. CoctaBHbIE YCIOBHS (3aMHUCh JIOTHUECKUX
BBIpOKEHUI Ha H3yd4aeMOM s3bIKe MporpamMMupoBanus). Haxoxaenue
MUHHMYyMa

U MakCUMyMma W3 JIBYX, TPEX M 4YeThIpEX uucen. PemieHue KBagpaTHOIO
yYpaBHEHUs, HUMEIOLIETO BEIIECTBEHHbIE KOpHU. LlUkn ¢ yciaoBueM.

AHFOpI/ITM EBknuma a1a HaxoXIeHUS HaKOOJIBIIETO 061].161" O ACIIUTEIIA




JIBYX HATypaJbHBIX uucesl. Pa30ueHue 3ammcu HaTypajlbHOTO 4ucia B
MO3UIIMOHHON CHUCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
ornenbHble 1UGpbl. LUk ¢ nepeMeHHOW. ANTOPHUTMBI  IPOBEPKU
JEJMMOCTH OJHOTO LIEJIOTO 4YMCJIa Ha JPYyroe, MPOBEPKH HATYpPaJIbHOIO

4yclla Ha IPOCTOTY

3.3

O06paboTka CUMBOJIbHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonbHast 06paboTka cTpok. [1ocY€T yacTOTHI MOSIBICHUSI CUMBOJIA B

cTpoke. BerpoeHubie QyHKIMY 17151 00paOOTKH CTPOK

3.4

Omnpenenenre BO3MOXHBIX Pe3yIbTaTOB pabOThl aJITOPUTMA IPU JaHHOM
MHOKECTBE BXOJIHBIX JaHHBIX, OMNPEJCIIEHHE BO3MOXKHBIX BXOIHBIX

JAHHBIX, IPUBOJSIINX K JAHHOMY PE3yJbTaTy

3.5

Tabnuunble BenuunHbl (MaccuBbl). OiHOMepHBbIE MaccuBbl. CocTaBieHHE U
OTJIaJIKa TPOTPAMM, PEATU3YIONIUX THIIOBBIE aJTOPUTMBI 00pPabOTKH
OJIHOMEPHBIX  YHCJIOBBIX  MAacCHMBOB, Ha  OJHOM U3  f3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIil
AnTOpuTMHYECKHI SI3BIK): 3aMOJIHEHHE YMCIIOBOTO MACCHBa CIydalHBIMU
YyHuCcllaMd, B COOTBETCTBHUM C (OpMyJaoll Wi myTéM BBOJA YHCEN,
HaxO0JICHHE CYMMBbl 3JEMEHTOB MAaCCHBA, JIMHEHHBII MOUCK 3aJaHHOTO
3HAQUYEHHUS] B MACCHBE, MOJCYET AJIEMEHTOB MAaCCHBA, YIOBJIETBOPSIOIIUX
3aJaHHOMY YCJIOBHIO, HaXO0XKJI€HUE MHUHUMAJIbHOTO (MaKCHMAaJIbHOTO)
aneMmeHnTa MmaccuBa. CopTtupoBka maccuBa. OOpaboTka MOTOKAa JaHHBIX:
BbIUMCIICHHE  KOJIMYECTBA, CYMMBI, CpEAHEro  apu(MeTuyecKoro,
MUHHUMAaJIbHOTO u MaKCUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB

IMOCJIEA0BATCIIBHOCTH, YAOBJICTBOPAOIINUX 3aJaHHOMY YCIIOBUIO

3.6

VYmpasnenue. Curnan. OOpatHas cBs3b. [lonydeHwe CHUTHAJIOB OT
u(POBBIX JTaTYMKOB (HAIpUMEp, KacaHUs, PACcCTOSHUS, CBETa, 3BYKA).
[Ipumepbl HCMONB30BaHUSA TPUHLUNA OOpaTHOM CBSI3M B CHCTEMax
yIpaBICHUS TEXHUYECKHUMH YCTPOWCTBAMHU C MOMOIIBIO JAaTYUKOB, B TOM

YucCJiC B pO6OTOTCXHI/IKe

WHpopmaliioHHbIE TEXHOIOTUH
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TexcToBBIE TOKYMEHTHI U WX CTPYKTYpHBIE dJEMEHTHI (CTpaHMIla, ad3ail,
CTpOKa, CIIOBO, CHMBOJI).

TekcToBBI TpPOIECCOP — WHCTPYMEHT CO3JaHUsl, PEAaKTUPOBAHUS U
¢dopmarupoBanus TekcTtoB. [IpaBuina HaOopa Tekcta. PemaktupoBanue

tekcta. CBoiictBa cumBosioB. Ilpudr. Tunsr mpudtos (pydneHsie, c




3aceykaMu, MOHoIIMpHUHHbIE). [lomyXupHOE€ M KypCUBHOE HauyepTaHUE.
CoiicTBa a03areB: rpaHuIlbl, a03aLlHBINA OTCTYII, HHTEPBaJ, BBIPABHUBAHUE.
[Mapametprr ctpanunsl. CtuneBoe GopmarupoBanue. CTpyKTypUpOBaHUE
UH(POPMALIUU C MIOMOIIBIO CITUCKOB M Tabiui. MHOTOYpPOBHEBBIE CITHICKH.
JloGaBiieHne TabaHIl B TEKCTOBBIE JOKYMEHTHI. BcTaBka M300pakeHUH B
TEKCTOBBIE TOKyMeHThI. O0Tekanue n300paxeHuii TekcToM. Brirtouenne B
TEKCTOBBIM  JTOKYyMEHT Juarpamm, (GopMyi, HyMepaluu CTpaHulL,

KOJIOHTUTYJIOB, CCBIJIOK U JAPYTUX 3JICMCHTOB

4.2

PacrpoBbie pucynku. Mcnons3oBanue rpadiaecKux MPUMHTHBOB.

Onepanuu  penakTUpOBaHUs TpadUYECKUX OOBEKTOB, B TOM YHCIE
uudpoBeix (dortorpaduii: U3MEHEHHE pasMmepa, oO0pe3ka, IMOBOPOT,
oTpaxkeHue, pabota ¢ oOsacTaIMu (BBIJCICHHE, KOIMMPOBAHWE, 3aJUBKa
IBETOM), KOPPEKIHS IBETa, SIPKOCTH M KOHTPACTHOCTH. BekTropHas
rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CPEICTBAMH
TEKCTOBOTO  TIpolleccopa WM APYrUx mporpamMM  (MPUIIOKEHU).

JloGaBneHne BEKTOPHBIX PUCYHKOB B IOKYMEHTbI

4.3

[ToaroroBka MynbTUMEIUUHBIX Tpe3eHTanuil. Crnaiin. JloGaBienue Ha
Claij TekcTa W u300pakeHui. PaboTa ¢ HECKOJbKUMHU CraiigaMH.
JloGaBienrie Ha Clalja  ayIUOBU3YAJIbHBIX  JIaHHBIX. AHWUMAaIUS.

IMunepccpuiku

4.4

Tumbl naHHBIX B sUEWKaX AJIEKTPOHHOW Tabmuubl. PemaktupoBanue u
(dhopmaTupoBanue Tabaui. BerpoeHnsie pyHKIMM 715 TOMCKA MAKCUMYyMa,
MHUHHMYMa, CYMMBI U cpeaHero apupmerndeckoro. CopTUpOBKA TaHHBIX B
BBIJICJICHHOM jauana3one. [loctpoenue nuarpamm (TUCTorpamMma, KpyroBas
auarpaMma, TOYeYHas JjauarpamMma). Bpibop Tuma  auarpaMmbl.
[IpeoOpazoBanne  dopmyn mpu  KonupoBaHuH. OTHOCHUTENbHAS,

a0COJIIOTHAS U CMeElIaHHas ajpecanus

4.5

VYcioBHbIE BBIYUCIECHUS B DJCKTPOHHBIX Tabnumax. CyMMHpOBaHUE H
noAcYE€T 3HAYEHW, OTBEYalolUX 3aJaHHOMY YycloBuwo. OO6paboTka
OonpIMX HAOOPOB AAaHHBIX. YHCIEHHOE MOAETUPOBAHNE B DIEKTPOHHBIX

TabIUIax




TIponHypoBaHO, IPOHYMEPOBaHO,
CKPEIUICHO NIeYaThio

60/ M%W MHCTOB
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B.B. Cepruenxo
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