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Pabouast mporpamma mo ydeOHomy mpeamety «ubopmaTuka» (mpeameTHas 001acTh
«Matematuka u WHPOpPMATUKa») (Jajee COOTBETCTBEHHO — Iporpamma Mo HH(pOpMAaTHKe,
MH(POPMATHKA) BKJIIOYAET MOSCHUTENBHYIO 3allUCKy, COAEp:KaHue OOydeHus, NJIaHUpyeMble
pe3ybTaThl OCBOCHHS TPOrPaMMBI 110 HH(POPMATHKE, TEMATUYECKOE INITAHUPOBAHUE.

IMNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no nH(pOpMaTHKE Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs COCTABIICHA HA
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpaMmbl
OCHOBHOTO o0mero oopaszoBanus, npenacraBieHHbIx B ®I'OC 00O, a Taxxke (eaepanbHON
paboueil mporpaMmbl BOCIIUTaHHUS.

[Tporpamma no napopmaTHKe Ta€T MpeACTaBICHUE O LENAX, O0IIel cTpaTeruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTHS OOYy4alOIIMXCS CpeICcTBAaMM HH(POPMATUKM HAa 0a30BOM YpOBHE,
yCTAaHABIMBAaeT  00s3aTeIbHOE  NPEAMETHOE  COJACpXKaHWEe,  NPEAyCMaTpHUBaeT  €ro
CTPYKTYPHUPOBAHUE 110 pa3zeiaM U TeMaM.

[Iporpamma 10 UWHPOPMATHUKE OMpEneNseT KOJIMYECTBEHHbIE M  KayeCTBEHHBIC
XapaKTEepUCTUKN YYEOHOro Marepuaya Uil KaXIOro roja H3y4eHHs, B TOM 4YMCIE Ui
COJCPKATEIBHOTO HAMOJHEHUS PAa3HOr0 BHJA KOHTPOJIS (MPOMEXKYTOYHOH aTTecTanuu
00yyYaroIuxcsi, BCEpOCCUNCKUX MTPOBEPOUHBIX pabOT, FOCYJapCTBEHHON UTOTOBOM aTTECTALIUN).

[Tporpamma 1o MHGOPMATUKE SBJISAETCS OCHOBOM IS COCTABIICHHSI aBTOPCKUX y4eOHBIX
IporpaMm, TEMaTHUECKOr0 IJIAHUPOBAHUS Kypca YUUTEIEM.

Henssmu n3ydenns nHPOPMATUKH HA YPOBHE OCHOBHOT'O OOIIIEro 0Opa30BaHMS SBIISIOTCS:

(dbopMHpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM HMH(DOPMATHKH, JOCTHIKEHHSM HAyYHO-TEXHHYECKOrO IIporpecca M
00I11eCTBEHHOM MPAKTHKH, 3a CYET pa3BUTU MIPECTaBICHUNA 00 MHPOPMALIUHU KaK O BaKHEHIIEM
CTPATETUYECKOM pecypce pa3BHTHsI JHYHOCTH, TOCYAapCTBa, OOLIeCTBa, MOHWMAHHS pPOJIU
MH(POPMALIMOHHBIX IPOLECCOB, THPOPMALMOHHBIX PECYPCOB U MH(POPMALIMOHHBIX TEXHOIOTUH B
ycnoBusax 1u(ppoBoit TpaHchopMaIi MHOTHX cdep )KU3HH COBPEMEHHOTO 00IIEeCTBa;

obecreyeHre ycloBHiA, CIOCOOCTBYIOIUX PAa3BUTHIO aITOPUTMHUUYECKOIO MBIIUIEHUS KaK
HEO0XO0IMMOTO yCIOBUS MPOPECCHOHATBHOMN NEATETLHOCTH B COBPEMEHHOM HMH(OPMAIIMOHHOM
o01iecTBe, Mpeaosaraero CnocoOHOCTh OOydarolerocs pa3OuBaTh CIOXKHBIE 3a7jaud Ha
Ooiee TPOCTBIE TOJ337ayl, CPaBHUBATH HOBBIE 3aJaud C 3aJayaMH, DPEHICHHBIMU paHee,
OTIpeNeNATh MIark JUis JOCTHXKEHHsI pe3yibTaTa U Tak Jajee;

(dhopMHUpOBaHHE M PA3BUTHE KOMIETEHIIMNA OOYy4aIONMMXCS B OOJACTH HCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIWH, B TOM YHMCII€ 3HAaHUM, YMEHUH U HaBBIKOB
paboThI ¢ HHPOPMAIUEH, MPOrPaMMHUPOBAHNST KOMMYHUKAITUN B COBPEMEHHBIX ITU(PPOBBIX CpeIax
B YCJIOBUSAX oOecrieueHust HH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH 00YyJaroIerocs;

BOCIIUTAHHE OTBETCTBEHHOTO M M30MPATENLHOTO OTHOUICHUS K MH(OPMAIUHN C YIETOM
IPaBOBBIX M JITHUYECKUX AaCMEKTOB €€ paclpOCTPAaHEHMs, CTPEMIICHUS K IPOJODKEHUIO
oOpa3oBaHus B 0OJacTH HH(POPMAIMOHHBIX TEXHOJIOTMH W CO3HMIATEIHHON JEATEIBHOCTH C
IPUMEHEHHUEM CPEICTB MHPOPMALMOHHBIX TEXHOJIOTUH.

WNupopmarrka B 0CHOBHOM 00111eM 00pa30BaHUU OTPaKaET:

CYIIHOCTb HH(OPMATHKM KaK Hay4YHOM IUCHMIUIMHBI, H3ydarouled 3aKOHOMEPHOCTH
NPOTEKaHWS W BO3MOXKHOCTH aBTOMAaTH3allMKd WH(POPMAIMOHHBIX MPOIECCOB B Pa3IMYHBIX
cucreMax;

OCHOBHBbIE 00JIaCTH MPUMEHEHHUs] HHPOPMATHKH, NpPEXKIe BCEro HHGOpMalOHHbIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUAIIbHYIO cepy;

MEXTUCIUTUTHHAPHBIN XapakTep NHPOPMATUKU ¥ HH(HOPMAIIHOHHOHN e TEITbHOCTH.

W3yuenne WHPOPMATUKMA OKa3bIBACT CYIIECTBEHHOE BIUSHHE Ha (OPMHPOBAHUE
MHUPOBO33PEHUST 00yUarOIMIErocs, ero KU3HEHHYIO TO3UINIO0, 3aKJIaIbIBAET OCHOBBI MIOHMMAaHUS
OPUHIUIOB (YHKIMOHUPOBAHUS M MCIIOJIB30BaHUS WH(POPMALMOHHBIX TEXHOJOTUH Kak
HEOOXOMMOTO HMHCTPYMEHTa NPAaKTUYECKH JIIOOOW IESTeIhbHOCTH WM OJHOTO W3 Hamboiee
3HAYMMBIX TEXHOJOTMYECKHX JOCTHKEHUN COBPEMEHHOM LMBWIM3aLMU. MHOTrHE NpeaMeTHbIe
3HAHUS W CIIOCOOBI JEeSITeTbHOCTH, OCBOCHHBIC OOYYAIOUIMMHUCS TPU W3YYEeHUH WH(POPMATHKH,



HaxXoJsAT NpPUMEHEHHE Kak B paMKax oOpa3oBaTeIbHOro Mpoliecca MPH HU3YUYEHUU APYTUX
MpPEeIMETHBIX 00JacTei, TaKk M B WHBIX XKU3HEHHBIX CUTYAIUSAX, CTAHOBATCS 3HAUYUMBIMH JIJIS
(bopMUPOBaHUS KAUECTB INYHOCTH, TO €CTh OPUEHTUPOBAHBI HAa (HOPMUPOBAHKE METAIIPEIMETHBIX
Y JINYHOCTHBIX PE3Yy/IbTATOB O0YyUEHUSI.

OcHoBHble 3amaun  y4deObHoro mnpeamera «Mudbopmatuka» — cdopMupoBath Yy
0o0yyJarouumxcs:

MOHMMAaHUE NPHUHILHUIIOB YCTPOHCTBA U (YHKUHOHHPOBAHUS OOBEKTOB HUGPOBOIrO
OKpY)KEHHSI, TPEACTaBICHUA OO0 MCTOPHUH W TEHACHUMSAX DPAa3BUTHUA HH(POPMATHKU IEPHOAA
udpoBoit TpaHchopMaUu COBPEMEHHOTO 00IIIECTBA;

3HAHUA, YMEHUS U HAaBBIKM I'PAaMOTHOM ITOCTAHOBKH 33/1a4, BO3HUKAIOLUX B IPAKTUYECKON
JESTEIIbHOCTH, JUUIsl X PEIICHUs C TOMOUIbI0 HH(OPMAIIMOHHBIX TEXHOJIOTUH, YMEHUS U HAaBBIKU
(bopManTM30BaHHOTO OMHMCAHUS ITOCTABJICHHBIX 33/1a4;

6a3oBble 3HaHUS 00 HHPOPMAIITMOHHOM MOJICIIMPOBAHUU, B TOM YHCIIE O MATEMAaTHUYECKOM
MOJIEJIMPOBaHUH;

3HAaHHE OCHOBHBIX JITOPUTMHYECKHX CTPYKTYp M YMEHHE NMPUMEHSTh 3TU 3HAHUS IS
IIOCTPOEHHUS AJITOPUTMOB PELICHUS 3a/1a4 110 UX MaTEMaTHUYECKUM MOJEIISAM;

YMEHHSI U HaBBIKM COCTABJICHUS MPOCTHIX MPOTPaMM IO MOCTPOCHHOMY ajJrOpUTMy Ha
OJIHOM M3 SI3bIKOB MPOrPaMMHPOBAHUS BBICOKOTO YPOBHSI;

YMEHHUSI U HaBBIKM 3()PPEKTUBHOTNO HCMONB30BAHUS OCHOBHBIX THIIOB MPHKIAIHBIX
porpaMm (MpUJIOKEHU) 00IIero Ha3HaYeHHUs] 1 UHPOPMALIMOHHBIX CUCTEM JJI PELICHUS C UX
MOMOIIbI0 MPAKTHUYECKUX 3a]ay, BiaJeHHEe 0a30BBIMM HOpPMaMHM HWH(OPMAIMOHHOW ATHKU U
npaBa, OCHOBaMHU WH(OPMAIIMOHHOW 0E€30MMaCHOCTH;

YMEHHE TPaMOTHO HHTEPIPETUPOBATH PE3yJabTaThl PELICHHS MPAKTUYECKUX 3a1a4 C
NOMOUIbI0 HMH(OPMALMOHHBIX  TEXHOJOIMM, MPUMEHSATh IOJYyYEHHBIE pE3yJIbTaThl B
MPAKTUYECKOHN JeITeIbHOCTH.

enn wm 3amaum m3ydeHuss WHGOOPMATUKH HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
OTIPECNAIOT CTPYKTYPY OCHOBHOTO COJAEp)KaHMsS Y4eOHOTO MpeAMeTa B BHJIE CIETYIOIINUX
YETBIPEX TEMATUYECKUX PA3JIEIIOB:

uudpoBasi IpaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HUH(POPMATUKY;

AITOPUTMBI U IPOTPAMMHUPOBAHUE;

MH(OPMALIMOHHBIE TEXHOJIOTHH.

OOmiee 4uciO YacoB, PEKOMEHJOBAaHHBIX JJS W3ydeHHUs WH(POpPMATUKM Ha 0a30BOM
ypoBHe, — 102 gaca: B 7 knacce — 34 gaca (1 gac B Henento), B 8 kinacce — 34 gaca (1 yac B Hefieno),
B 9 kiacce — 34 yaca (1 yac B Hefiento).

COIAEPKAHUE OBYYEHUS

7 KJIACC

Hudgposas rpaMOTHOCTH

Komnvromep — ynugepcanvrnoe ycmpoticmeo o6pabomku OaHHbIX

Kommbelorep — yHuBepcaJlbHOE BBIUHCIUTENBHOE YCTPOMCTBO, paboraroliee 1o
nporpaMMme. TUIBI KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEDSI,
CyNepKOMIbIOTepbl. MOOMIbHBIE YCTPONCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTE€pa M WX Ha3HaueHue. lIpoueccop. OneparuBHas u
JIOJITOBPEMEHHAs TTaMATh. Y CTPONCTBA BBO/IAa U BhIBOJIa. CEHCOPHBIN BBOJ, TATYNKH MOOUIJIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOH ayTeHTU(DHUKAIIH.

Hctopusi pa3BUTHS KOMIIBIOTEpPOB U HporpamMmHoro obecnedeHus. [loxonenus
KOMIBIOTEpOB. COBPEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIBIOTEPHI.

[TapanienbHble BHIYUCIEHUS.

Ilepconanbubiii koMmnbroTep. [lpoueccop M ero XapakTepUCTUKM (TaKTOBas 4acToTa,
pazpsiaHocTh). OnepaTuBHas namsTh. JloJaroBpeMeHHas maMsiThb. Y CTpOWCTBA BBOJA M BBIBOJA.
O0BbEM XpaHUMBIX JAHHBIX (ONIEpaTUBHAS MAMSATH KOMITBIOTEPA, KECTKUHN U TBEPAOTEIbHBIN JHCK,
MOCTOSTHHAS aMsITh CMapT(POHA) U CKOPOCTh JOCTYIA JUIsl pa3IUYHBIX BUJIOB HOCUTEIIEH.



TexHnKa 6€30MaCHOCTH | MpaBuia pabOTHl HA KOMITBIOTEPE.

IIpoecpammul u oannvle

IIporpammuoe oOecrnieueHne kommbioTepa. IlpuknanHoe mporpamMmHoe oOecredyeHue.
CucremHoe mnporpamMmHoe obecneueHue. Cucrembl mnporpammupoBanus. I[IpaBoBas oxpana
nporpaMM M JaHHbIX. becmiatHele W yclioBHO-OeciuiatHele mporpammbl.  CBoOOJHOE
IIPOrpaMMHO€E 00€eCIIeUeHUE.

®aiinpl ¥ manku (katanoru). [IpuHiunel nmoctpoenus ¢annoBeix cucteM. [lomHoe MMs
daitma (mankm). Ilyte k caiiny (manke). Pabora ¢ ¢aiimamm w Katajioramu cpeiacTBaMH
OIEPALIMOHHOM CUCTEMBI: CO31aHNE, KOITUPOBaHUE, IepeMELeHHE, IEPEUMEHOBAHNE U ylalleHUe
¢aiinos n nmanok (karanoron). Tumsl aitno. CBolicTBa (haiiinoB. XapakTepHble pa3Mepsl (hailioB
pasIMYHBIX THUIOB (CTpaHMUIA TEKCTa, J3JEKTPOHHAs KHura, Qotorpadus, 3amuch IECHH,
BUJICOKJINII, TIOJTHOMETPKHBIA (WIbM). ApXuBalys TaHHBIX. Vcroib30BaHHE MpOrpamMM-
apxuBaTopoB. DaitnoBeiii MeHekep. [Touck daitoB cpeacTBaMu ONEPaIIMOHHON CHCTEMBI.

KomMmniproTepHbie BUPYCBI M IpYTH€ BPEIOHOCHBIE ITporpaMMbl. [IporpaMMebl [uist 3a1uThl
OT BUPYCOB.

Komnvromepnvie cemu

OObenunenne kommbloTepoB B ceTb. Cerb MuTepHer. BeG-cTpanuna, BeO-caifr.
Crpykrypa anpecoB BebO-pecypcoB. bpaysep. IlouckoBbeie cuctemsl. [lonck wHbopManuu mo
KJIIOYEBBIM CJIOBaM M IO H300pakeHUto. JlocToBepHOCTh HH(POpPMALUM, IOJY4YCHHOH U3
WNHuTrepHera.

CoBpeMeHHbIE CEpBUCHI MHTEpHET-KOMMYHHKaMi. CeTeBoil 3THKeT, 0a30Bbleé HOPMBI
MH(POPMALIMOHHON STHKH U TipaBa npu padote B MuTeprere. Ctparernu 6e30MacHOroO MOBEACHUS
B UHTEpHETE.

TeopeTnueckne 0oCHOBbI HH(POPMATUKHU

Hugpopmayus u ungpopmayuonnsie npoyeccol

Wudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHON HAYKH.

Wudopmanus Kak CBeAEHUs, NpEAHA3HAYCHHbIE JUIsI BOCIPHUATUS 4YEJIOBEKOM, U
uHpOpMaNUs Kak JaHHBIE, KOTOPhIE MOTYT ObITh 00pab0TaHbl aBTOMATH3UPOBAHHON CUCTEMOIA.

JIMCKpPETHOCTh JaHHBIX. BO3MOKHOCTH ONMCAaHUs HENTPEPBIBHBIX OOBEKTOB U MPOLIECCOB C
MOMOIUIbIO AUCKPETHBIX JAHHBIX.

WHdopmanroHHbIe IPOLIECCH] — MIPOLIECCHI, CBA3aHHBIE C XpaHEHHEM, TPeoOpa3oBaHUEM U
nepenayen JaHHbIX.

IIpeocmasnenue ungpopmayuu

CumBon. Aundasur. MomHocts andasura. Pa3sHooOpaszue s3bIKOB M alipaBUTOB.
EcrecTBeHHble 1 hopMaibHBIE A3BIKU. AJI(PABUT TEKCTOB HA PYCCKOM s3bIKe. J[BOMUHBIN andaBuT.
KonnuecTBo BCEBO3MOXKHBIX CJI0B (KOJAOBBIX KOMOMHAIMI) (UKCUPOBAHHON IJIMHBI B IBONYHOM
angasute. IIpeobpazoBanue yobdoro andaBuTa K ABOMYHOMY. KOJINMYECTBO pazIMyYHBIX CIIOB
(¢uKCHpOBaHHOM AJMHBI B allpaBUTE ONPEAEIEHHON MOIITHOCTH.

KonupoBanue cHMBOJIOB OJHOTrO andaBuTa C MOMOLIbIO KOJOBBIX CJIOB B JIPYrom
andaBute, KOJ0Bask TaOIHIIA, TEKOIUPOBAHUE.

JBonunselii kox. llpencraBieHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JABOWYHOM
andasure.

NudpopmannoHHblii 00BbEM JaHHBIX. BUT — MuUHUManbpHass eAMHUIA KOJIWYECTBA
uH(poOpMaluu — ABOMYHBIA paspsan. EnuHunel usmepenus UHQOpMaAMOHHOTO 00bEMa JTaHHBIX.
bur, GaliT, kmoOaiiT, MerabailT, ruraGamnr.

CkopocTb nepenayu JaHHbIX. EMUHUIBI CKOPOCTH Nepe1ayu 1aHHBIX.

KonupoBanue texcroB. PaBHOoMepHslii koa. HepaBHomepHbIii koa. Koguposka ASCIL
Bocemubutasie konupoBku. [lonstue o komupokax UNICODE. [lekoaupoBanue cooOIieHu ¢
UCIIO0JIb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTo Koaa. MHpopMannoHHbli 00bEM TEKCTA.

Wckaxxenne nHGopmalu rnpu rnepeaaye.

OOmiee mnpexacraBieHue O LUGPOBOM TPEACTABICHUN AyAHOBU3YAIbHBIX U JPYTUX
HENPEPHIBHBIX JTAHHBIX.



Konuposanue nipera. [{setoBrie Mmonenu. Moaens RGB. 'myOuna kogupoBanus. [lanmurpa.

PactpoBoe u  BekTOpHOE TmpeAcTaBieHHEe u300paxkeHuil. [lukcenb. OrnenHka
nH(pOpMalMOHHOTO 00BEMA rpaguecKuX JaHHBIX IS PACTPOBOrO W300paKEHUSI.

Konuposanue 3Byka. Pa3zpsigHocts 1 yactoTa 3anucu. KoaudyecTBo kaHAIOB 3alUCH.

OneHKka KOJIMYECTBEHHBIX I1ApAaMETPOB, CBA3AHHBIX C IPEICTABICHUEM M XPAHEHUEM
3BYKOBBIX (paiijIoB.

NudopMannoHHbIe TEXHOJIOTHH

Texcmosvie 00KyMeHmbl

TexcToBblEe TOKYMEHTBI M UX CTPYKTYpPHBIE 3J€MEHTHI (CTpaHula, ad3all, CTpPOKa, CIOBO,
CHUMBOJ).

TexcToBbIN MpoIlecCOp — UMHCTPYMEHT CO3/IaHus, peJaKTUPOBaHUA U (OpMaTHPOBAHUS
TekcToB. [IpaBuna Habopa Tekcta. PenakrupoBanue Texcra. CoiictBa cumBoioB. [Ipudt. Tumst
uipudToB (pyOseHsle, ¢ 3acedykaMu, MOHOIIKMPUHHBIE). [lonmyXupHOE U KypCcHBHOE HauepTaHUE.
CpolicTBa a03alleB: TpaHWIlBl, a03aI[HBIA OTCTYI, WHTEpBaJl, BhIpaBHHBaHHE. l[lapameTpsl
ctpanuubl. CtuneBoe GpopmMaTupoBaHue.

CrpykrypupoBaHue WH(OPMAIUKA C MOMOIIBI0 CHUCKOB M Tabmuil. MHOroypoBHEBBIE
cnucku. Jlob6aBnenue TabauIl B TEKCTOBbIE JOKYMEHTHI.

BceraBka n300paxeHHil B TEKCTOBbIE NOKYMEHThl. OOTekaHHE H300paXKEHUHM TEKCTOM.
Bxutouenue B TEKCTOBBIA JOKYMEHT AMarpaMM, (GopmMmyll, HyMepaluu CTPaHUILl, KOJIOHTHUTYIIOB,
CCBUIOK U JPYTUX JIEMEHTOB.

[IpoBepka npaBonucanus. PaccranoBka nepeHocoB. I'oinocoBoii BBoA TekcTa. OnTHYECKOE
pacno3HaBanue Tekcra. KommbroTepHslii nepeBo. Mcnonb3oBanue cepBucoB MHTepHeTe miist
00pabOTKH TEKCTA.

Komnviomepnas epaghuxa

3HaKOMCTBO ¢ TpaduyeckuMu peaakTopamu. PactpoBblie pucyHku. lcmonbzoBanue
rpaduuecKux MPUMHUTUBOB.

Onepauuu pegakTUpOBaHUS rpapuueckux OOBEKTOB, B TOM 4YHCIE LHU(PPOBBIX
dororpaduii: M3MEHEHHE pa3Mmepa, OOpe3Ka, MOBOPOT, OTpakeHHWe, pabora ¢ obIaCTIMH
(BBIICIIEHUE, KOTTMPOBAHKE, 3aJIUBKA LIBETOM), KOPPEKIIUS LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaduxa. CoznaHue BEKTOPHBIX PHCYHKOB BCTPOEHHBIMH CpPEIICTBAMH
TEKCTOBOTO TMpoOIleccopa WM JAPYrux mporpamm (mpuiiokeHuit). JloOaBieHHe BEKTOPHBIX
PUCYHKOB B TOKYMEHTHI.

Mynvmumeouiinvle npezeHmayuu

[ToaroroBka mMynbTUMETUNHBIX Tipe3eHTanmii. Crnaiin. JloOaBineHrue Ha ciaiijg TekcTa u
n3o00paxenuii. Pabora ¢ HECKOMBPKUMH ClTaiiIaMu.

JloGaBrieHue Ha ciaiig ayTMOBU3YyalbHbIX JaHHBIX. AHUMAIHS. [ UTIepCChUTKH.

8 KUIIACC

Teoperudeckne 0CHOBbI HH(POPMATHKH

Cucmemul cuucnenus

Hemnosummonnple W TO3WIMOHHBIE CUCTeMBbl cumclieHus. Aundasut. OcHOBaHHE.
PasBépuyras dopma 3ammcu uucia. [lepeBoa B AECITHUUHYIO CHUCTEMY YHWCEN, 3alHCAHHBIX B
JIPYTUX CUCTEMaX CUUCIICHUSI.

Pumckas cucrema cuucnenus. J[Bonunas cuctema cumciienus. [lepeBoa Lensix yucen B
npenenax ot 0 1o 1024 B 1BOMYHYIO CUCTEMY CUUCIICHHS. BocbMepuyHas cuctemMa CUMCIICHUS.
[TepeBoa yrcen U3 BOCBMEPUYHON CHUCTEMBI B JBOWYHYIO M JECATUYHYIO CHCTEMBI U OOpaTHO.
[llectHannarepuyHas cuctema curciienus. [lepeBoa drcen U3 mecTHAIIATEPUIHON CUCTEMBI B
JBOMYHYIO, BOCBMEPHUYHYIO U JIECATUYHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B IBOUYHON CUCTEME CUUCIIECHUSI.

Dnemenmul Mamemamuyeckou 102UKu

Jlornueckue BbICKa3biBaHUs. JIOTMUeCKHWEe 3HAYEHHS BBICKA3bIBAHHMM. DJIEMEHTapHBIE U
COCTaBHbIE BhICKa3bIBaHUS. JIorHueckue onepamuu: «u» (KOHbIOHKITHS, JIOTHYECKOE YMHOKEHHE),
«nu» (OU3BIOHKIMS, JIOTHYECKOE CIIOXKEHHE), «He» (Jlornueckoe orpuuanue). llpuopurer



Joruyeckux onepaunuil. OnpeneseHue UCTUHHOCTH COCTABHOIO BBICKA3bIBaHUS, €CJIM U3BECTHBI
3HAUEHUs HMCTMHHOCTH BXOJSIIMX B HEro JJIEMEHTApHBIX BbICKa3bIBaHUM. Jlornueckue
BoIpaxkeHus. [lpaBuna 3amucu Joruyeckux BblpaxkeHuil. [locTpoeHue TaOIUI] MCTUHHOCTU
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKUMH OCHOBAMHU KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAMMMPOBaHHe

Hcnonnumenu u aneopummsl. Aneopummuyeckue KOHCMpPYKYuu

[lonstue anropurMa. McnonaHutenu aaropuTMoB. AJNTOpUTM Kak IIJIaH YIPaBJIEHUS
HCIIOJTHUTEJIEM.

CpoiictBa anroputma. CriocoObl 3amucy anroputMa (CIOBECHBIN, B BUIE OJIOK-CXEMBI,
nporpamma).

AnropurmMuueckue KOHCTpyKuuu. KoHCTpykius «cienoBanue». JIMHEWHBIN alropuTMm.
OrpaHM4eHHOCTh JIMHEHHBIX aJIrOPUTMOB: HEBO3MOXHOCTh IIPELYCMOTPETh 3aBUCUMOCTh
[I0CJIE0BATEBHOCTH BBIIIOJIHIEMbIX JEHCTBUI OT UCXOAHBIX JaHHbIX.

KoHncTpykuus «BeTBieHHe»: nojHas U HenoHas ¢opMbl. BelnoiHeHNE U HEBBINOIHEHNE
yclI0BUS (MICTUHHOCTbD U JIOXKHOCTb BbICKa3bIBaHus). [IpocThie U cocTaBHbBIE YCIOBHUS.

KoHcTpykiusg «IOBTOPEHHUs»: LUKIBI C 33JaHHBIM YHUCJIOM IOBTOPEHUH, C YCIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHON LIUKJIA.

Pa3pabotka mist popmMaabHOTO HCHONHUTENS alrOpUTMa, MPUBOMASAIIETO K TpeOyeMoMy
pe3ysbTaTy NpU KOHKPETHBIX HCXOJHBIX JaHHbIX. Pa3paboTka HECIIOKHBIX alrOPUTMOB C
MCIOJIb30BaHUEM LIMKJIOB M BETBJICHHM I yIipaBieHus (opMaabHbIMU UCTIOTHUTEISIMU, TAKUMHU
kak PoOor, Uepemamka, YepTékHUK. BEITIOTHEHHE alrOpUTMOB BPYYHYIO W Ha KOMIIBIOTEPE.
CuHTakcuuyeckue u orudeckue ommnoku. OTkasbl.

A3vik npocpammuposarus

SA3pik  mporpammupoBanust  (Python, C++, TIlackanb, Java, C#, IlxonpHbIii
AnroputMuyeckuil S3bIK).

Cucrema nporpaMMUpOBaHUS: PENAKTOpP TEKCTa MpPOrpaMM, TPAHCIATOP, OTJIAJUHK.
[lepemenHas: tum, umsi, 3HaueHue. Llenble, BelIeCTBEHHbIE U CUMBOJIbHbBIE TIEPEMEHHBIE.

Omneparop npucBauBaHusi. ApupMETHUECKHE BBIPAKEHUS M TMOPSAAOK UX BBIYMCIICHUS.
Onepanuy ¢ 1esIbIMU YUCIIaMU: LET0YUCIEHHOE JIEJIEHNE, OCTATOK OT JEJICHHUS.

BetBnenus. CoctaBHbIe YCIOBUS (3aIMCh JIOTHYECKUX BBIPAKEHUI Ha M3y4aeMOM SI3bIKE
nporpaMmupoBanus). HaxoxneHne MUHUMyMa U MakCUMyMa U3 JIBYX, TPEX U YETHIPEX YUCEIL.
Pemenne kBapaTHOrO ypaBHEHHUs, UMEIOLIETO BEILIECTBEHHBIE KOPHH.

JlnanoroBas OTJIaJIka IpOrpaMM: MOUIAroBO€ BHIMOJIHEHHUE, TPOCMOTp 3HAYEHUI BETUYHH,
OTJIaJI0YHBIN BBIBOJI, BEIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™ EBkinnaa a1 HaXx0xkJ1eHUS! HAaMOOJIBLIETr0 00IIEro AeIUTeNs
JIBYX HaTypaJbHbIX uuces. Pa3OueHne 3amucu HaTypalbHOTO YHUClia B MO3UIMOHHON CHCTEME C
OCHOBaHHEM, MEHbIIUM WX paBHbIM 10, Ha OTAEIBHBIE TUQPBHI.

[{uki c nepeMeHHOi. AIrOpUTMBI IPOBEPKH IETMMOCTH OJHOIO LIEJIOT0 YUCIIa Ha IPYTOe,
IIPOBEPKU HATYPaJIbHOTO YMCIIA HA TIPOCTOTY.

OOpaGoTka  CUMBOJBHBIX  JaHHbIX. CHUMBOJBbHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBoabHas 00paboTka cTpok. [1oacUET YacTOTHI MOSIBICHUSI CUMBOJIA B CTpOKE. BecTpoeHHbIE
byHKUIMYU 17151 00pabOTKH CTPOK.

Ananuz aneopummos

OmnpeneneHre BO3MOXKHBIX PE3YJbTAaTOB PabOThl aJrOpUTMAa NMPH JAHHOM MHOKECTBE
BXOJIHBIX JAHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, NPUBOIAMIMX K JaHHOMY
pe3yJbTaTy.

9 KJIACC

MudpoBas rpamoTHOCTH

I'nobanvnas cemo Unmepnem u cmpamezuu 6€30nacHo2o noeoenus 8 Heli



I'mo6anpnas cetb WuTepner. IP-agpeca y3noB. CereBoe xpaHeHHE AaHHBIX. METOJbI
WHAWBUAYAILHOTO M KOJUIEKTUBHOTO pa3MelleHus: HoBoi nHdopmanuu B MHTEpHETE. Bonbiue
JaHHbIE (MHTEPHET-JaHHbIE, B YACTHOCTHU JaHHBIC COLUATBHBIX CETEH).

[TonsiTre 06 nHGOpPMAIMOHHOW 6€30NaCHOCTH. YTPO3bl HHGOPMAITMOHHOHN 0€30MacHOCTH
npu pabore B IIO0AJIBHON CeTH M METOAbl MpoTuBojeiicTBus uM. I[lpaBuia Oe3omacHoi
ayreHTHU(uKanuu. 3amuTta JauuHOW uWHPopmauuu B HMHTrephere. bezomacHeie cTpaTeruu
noBenenus B Mutepuere. [IpeaynpexaeHre BOBICUEHUS B JECTPYKTUBHBIE U KPUMHUHAIbHbBIE
(bopMBI ceTeBOi aKTUBHOCTH (KHMOEPOYILTUHT, (GUIITUHT U Apyrue GOopMmbI).

Paboma 6 unghopmayuonnom npocmpancmee

Buner nestenpHOocTH B MHTEpHETE. MHTEPHET-CEPBHUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHICO-KOH(EPEHII-CBSI3b W JIPyrue), CIpPaBOYHBIE CIYKObI (KapThl,
pacmiucaHus U IPYTHE), TOUCKOBBIC CITYKOBI, CITy>KObI OOHOBIIEHUSI TPOTPAMMHOTO O0EeCTICUeHUs
u pyrue ciyk0b1. CepBHCHI rocyAapcTBEHHBIX yciyr. O0naunble XpaHminiia JaHHbIX. CpescTBa
COBMECTHOH pa3paboTKu TOKyMEHTOB (OHJaitH-oduck). [IporpammHoe obecrieueHue Kak BeO-
CEpPBHC: OHJIAHOBBIE TEKCTOBBIEC U TpadudecKue peaakTOphl, CPebl pa3paboTKU IpOrpamMmm.

TeopeTnueckue 0CHOBBI HH(POPMATUKHU

Mooenuposanue kax memoo no3HAHUsA

Mopenb. 3agauud, pemiaeMble ¢ TOMOIIBIO MojenupoBanus. Kinaccudukanum moseneit.
MartepuanbHble (HaTypHbI€) U HH(DOpMaLIMOHHBIE MOeNU. HermpephIBHBIE U IUCKPETHBIE MOJIEIIH.
WNmuranmonnsie Monenu. Urposeie Monmenu. OneHKa aJeKBaTHOCTH MOJAETH MOICITUPYEMOMY
00BEKTY U LEISIM MOACIUPOBAHHUS.

Tabnuunbie moaenu. Tabnuna kak npecTaBieHne OTHOIICHHUS.

baspl gannabix. OTOOp B Ta0MHIIE CTPOK, YAOBIETBOPSIONINX 3aJaHHOMY YCJIOBHUIO.

I'pad. Bepmmna, pedpo, myts. OpueHTHpOBaHHBIE U HEOpUEHTHPOBaHHBIE Tpadbl. [nuHa
(Bec) peOpa. Becomas matpuna rpada. [Qnuna nytu mexnay epmmHamu rpada. Ilouck
onTUMaNIbHOTO TyTH B rpade. HavanpHas BepimmHa (MCTOYHHMK) M KOHEYHAs BepIIMHA (CTOK) B
OpUeHTUpOBaHHOM Trpade. Bpuncienue konuuecTBa MyTed B HANPABICHHOM AallMKIMYECKOM
rpade.

HepeBo. Kopens, Bepmuna (y3en), nuct, pebpo (myra) aepeBa. Bricota nepesa.
[Monnepeso. [Ipumeps! uctonbp30Banus nepeBbeB. [lepedop BapraHTOB C TOMOMIBIO JIEpeBa.

[TonsTHe MaTeMaTH4YecKOl MoJenu. 3aJayuu, pelaeMble ¢ TTOMOIIbI0 MAaTEMATHUYECKOTO
(KOMIIBIOTEPHOT0) MOETHPOBaHUs. OTIMYME MaTeMaTHYeCKOW MOJETH OT HaTypHOH MOJETH U
OT CJIOBECHOT'O (JINTEPAaTYpPHOI'0) OMMCAaHUS OOBEKTA.

Otambl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  TNOCTAaHOBKA  3a/layd,  IOCTPOCHUE
MaTeMaTHUYeCKONM  MOJenu, TMporpaMMHasi  peanu3alus, TECTHPOBaHHE, IPOBEICHUE
KOMITHIOTEPHOTO SKCIIEPUMEHTA, aHAJIU3 €T0 Pe3yIbTaTOB, YTOUHEHHE MOJICIIH.

AJITOPUTMBI U IPOrPAaMMHPOBaHHE

Paspabomxka ancopummos u npocpamm

Pa3Ouenne 3amaum Ha mnomzamauu. CocTaBieHHE aITOPUTMOB M MPOTPaMM  C
UCTIOJIb30BAaHUEM BETBJICHHW, IIMKJIOB M BCIIOMOTATEIFHBIX AQJITOPUTMOB Ui YIIPABJICHUS
ucnonHuTeneM PoOOT miM ApyruMu HCTIOTHHUTENSIMHU, TaKUMH Kak Uepenaiika, UepTéXHUK U
JTPYTHMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OgHOMepHBIE MaccuBbl. CoOcTaBleHHE U OTIAAKa
IPOTPaMM, PEATHU3YIOIINX THUIIOBBIE aJTOPUTMBI 00PaOOTKH OJHOMEPHBIX YUCIOBBIX MACCHBOB,
HAa OJHOM M3 S3bIKOB mporpammupoBaHusi (Python, C++, [lackans, Java, C#, IlkonbHbIN
AnropuTMudeckuii SI3BIK): 3allONIHEHWE YHCJIOBOTO MAacCHBAa CIIy9alHBIMH YHCIIaMH, B
COOTBETCTBUU € (HOPMYIION WM MyTEM BBOJA YHCEN, HAXOXKICHHE CyMMBI 2JIEMEHTOB MacCHUBa,
JMHEHMHBIM TIOMCK 3aJaHHOTO 3HA4YEHHMS B MacCHBE, IMOACYET DIEMEHTOB MACCHBA,
VIOBJICTBOPSIONINX 33JaHHOMY YCJIOBHIO, HAaXOXKJIEHHE MHUHUMAIBHOTO (MaKCHMAaIbHOTO)
anemeHTa MaccuBa. CopTupoBka maccuBa. O0paboTKa MOTOKA JaHHBIX: BEIUUCICHUE KOJIMUECTBA,
CYMMBI, CpeJIHEero apu(MeTHuyecKoro, MUHUMAIBHOTO ¥ MaKCUMaJIbHOTO 3HAUEHUS JIEMEHTOB
MIOCJIEIOBATEIFHOCTH, YAOBJIETBOPSIONINX 3aJaAHHOMY YCIIOBHIO.



Ynpaenenue

Vnpasnenue. Curnan. O6patHast cBs3b. [lomydeHne curHaioB OT HU(POBHIX NATYUKOB
(xacaHwusl, pacCTOSIHUSA, CBETA, 3ByKa U Jipyroro). [Ipumepsl ucronb3oBaHus MPUHIUIA 0OpaTHOM
CBSI3M B CUCTEMAax yIpaBJICHUs TEXHUYECKUMHU YCTPOMCTBAMU C IOMOIBIO 1aTYMKOB, B TOM YHUCIIE
B pOOOTOTEXHHUKE.

[Tpumepbl  poOOTH3MPOBAHHBIX CHUCTEM (CHCT€Ma YIpPaBICHHUS JBH)KCHHUEM B
TPAaHCIOPTHOM CHCTEME, CBapO4Has JIMHHUS aBTO3aBOJA, ABTOMATU3MPOBAHHOE YIIPABIICHUE
OTOIUIEHMsI JIOMa, ABTOHOMHAs CUCTEMa YIPABJIEHUS TPAHCIIOPTHBIM CPEACTBOM M Jpyrue
CHUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

OnexmponHvle mabauyvl

[TonsTHE 00 AMEKTPOHHBIX TaONHUIAX. THUIBI JAaHHBIX B SUEHKAX JEKTPOHHOW TAOIHUIIBI.
PenaktupoBanue u opmatupoBanue tabaui. Berpoennsle GpyHKUIMK s TOUCKA MaKCUMYyMa,
MUHHMYMa, CYMMBI U cpenHero apudmernueckoro. COpTHpOBKa JaHHBIX B BBIICICHHOM
nuana3one. [loctpoenue auarpaMm (ructorpamma, KpyroBasi AuarpaMMa, TouedHas Auarpamma).
Bri6op THma guarpamMmel.

[IpeobpaszoBanue Gpopmyn npu konupoBanuu. OTHOCUTEIbHAS, AOCOTIOTHAS U CMEIIIaHHAS
aapecarusi.

Y cnoBHBIE BHIYMCIECHUS B JIEKTPOHHBIX Tabnunax. CyMMUpOBaHUE U MOJACUET 3HAYCHHUIA,
OTBEYAMOIIUX 3adaHHOMY YycioButo. OOpaborka Oonpmmx HAOOPOB HaHHBIX. YuWcCiIeHHOE
MOJICJIMPOBAHUE B JIEKTPOHHBIX TaOIUIAX.

Hugppopmayuonnvie mexnonocuu 6 cospemeHHoM oouecmae

Ponb mH(pOpMALIMOHHBIX TEXHOJOTHA B Pa3BUTHUH SKOHOMHUKH MHUpa, CTPaHbI, PETHOHA.
OTKpBITEIE 00pa30BATEIBHBIE PECYPCHI.

[Ipodeccuu, cszanuble ¢ MHGOPMATUKOW U MHPOPMAIIMOHHBIMH TEXHOJOTHSIMU: BeO-
JU3aiiHep, MPOrpaMMHUCT, pa3pabOTUMK MOOMIIBHBIX NPUIOKEHUH, TECTUPOBUIUK, apXUTEKTOP
MPOrPaMMHOT0 OOeCTIeueHusl, CIIeUAINCT 10 AaHATN3Y JaHHBIX, CHCTEMHBIN aJMUHUCTPATOP.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne nHpopMaTHKK HA ypOBHE OCHOBHOIO O0IIEro 0Opa3oBaHUS HANpaBJIE€HO Ha
JOCTHDKEHUE OO0YYaIOIUMUCS JUYHOCTHBIX, METANpPEAMETHBIX U NPEAMETHBIX pEe3yJbTaTOB
OCBOEHUS COJIEpKaHusl yueOHOro MpeiMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3yNbTaThl MMEIOT HAINPaBICHHOCTh HA pEIlIeHUE 3a7ad BOCIUTAHUS,
Pa3sBUTHS U COLMATTU3AIMH 00yUaIOIIHUXCsl CPEICTBAMU YU4EOHOT0 MpeIMeTa.

B pesynbpraTe mzydeHuss nuHpOpMaTUKM HA YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHUS Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIETYIONINE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) naTpUOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY M HAyYHOMY
HaCJIEUIO, TOHMMaHue 3HaueHus: NHPOPMATUKU KaK HayKd B JKU3HHM COBPEMEHHOTO O0ILECTBa,
BJIaJICHHE TOCTOBEPHOM MH(pOpMaLneil 0 mepeoBbIX MUPOBBIX U OTEUECTBEHHBIX IOCTUKEHHUSAX B
o0nactTh MHQOPMATUKUM M MH(OPMALMOHHBIX TEXHOJIOTUH, 3aWHTEPECOBAHHOCTb B HAyYHBIX
3HaHUAX 0 LU(POBOM TpaHCHOPMALIUK COBPEMEHHOTO OOIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpPHEHTAIMs] Ha MOpAJIbHBIE IIEHHOCTH U HOPMBI B CHUTYallUsIX HPAaBCTBEHHOI'O BHIOOpA,
TOTOBHOCTb OLIEHUBATh CBOE MOBEJIEHUE U MOCTYIKHU, a TaKXK€ MOBEJACHUE U MOCTYIKU JIPYTHX
JIOJEM C TMO3MLMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEACTBUMN
MOCTYNKOB, aKTUBHOE HEMPUSITHE aCOLIMATIbHBIX MOCTYIKOB, B TOM uucie B HTepHeTe;

3) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MIPE/ICTAaBICHHE O COLMAJbHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOILEHUH B
KOJIJIEKTHBE, B TOM YHCJIE B COLMAIBHBIX COOOIIECTBAX, COOMI0IeHNE MTPaBUi 0€30MacHOCTH, B
TOM YHCJIE€ HAaBBIKOB 0€30MacHOTO MOBEACHUSI B HHTEPHET-CPeJle, TOTOBHOCTh K pa3HOOOpa3HOM



COBMECTHOM JI€ATEIbHOCTH NPHU BHINOJHEHUH Y4eOHBIX, MO3HABATEIbHBIX 3aad, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHME K B3aMMOIOHMUMAHHIO M B3aMMOIIOMOIIM B TpPOIECCE ITOU
yueOHOM 1eATeIbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBapHILEH
C MO3ULIMH HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIEICTBUN OCTYIKOB;

4) HeHHOCTell HAYYHOTI'0 MO3HAHUS:

cOPMUPOBAHHOCTh ~ MHPOBO33PEHUYECKUX  MpEIACTaBiIeHWd 00  umHpopmammu,
WH(MOPMALIMOHHBIX ~ MpoleccaXx M HMHMOPMAILMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLLECTBEHHOM MPAKTUKKU U COCTABIISAIOMINX 0a30BYIO
OCHOBY JUJIsl IOHUMaHUS CYIIHOCTH HAYYHON KapTHHBI MUPA;

UHTEepeC K OOYyYCHHMIO U TO3HAHHIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
€camM000pa3oBaHnI0, 0CO3HAHHOMY BbIOOPY HANpaBICHHOCTU U YPOBHS 00y4€HHUS B JaJIbHEUIIEM;

OBJIaJICHUE OCHOBHBIMHU HAaBBIKAMU HCCJIEIOBATEIIbCKONW JIEATENBHOCTH, YCTAaHOBKA Ha
OCMBICJICHHE OIBITA, HAOJIOJIEHUHN, IOCTYNIKOB U CTPEMJICHHE COBEpIICHCTBOBATh IYTH
JOCTHKEHUS! MHMBHIYaJIbHOTO M KOJUIEKTUBHOTO OJaromnoyyus;

chOpPMUPOBAHHOCTh ~ MH(POPMAIMOHHON  KyJIbTYypbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW paboThI ¢ YUeOHBIMH TEKCTaMH, CIIPAaBOYHON JIUTEPATYpOil, pa3HOOOpa3HBIMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJOTUH, a TAK)KE YMEHHUS CAMOCTOSITENILHO OMPEENATh eNn
CBOETO 00YYEHUsI, CTAaBUTh U (HOPMYITHPOBATH JIJIs ceOst HOBBIE 3a1auul B y4€0e U IT03HAaBaTEIbHOM
JESITEIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOCH MM03HABATEIBHON AESITEIbHOCTH;

5) popMupoBaHus KYJLTYpPhI 310POBbS:

OCO3HaHUE [IEHHOCTH >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3J0pPOBBI 00pa3 KM3HU, B TOM YHCJIEC W 3a CYET OCBOCHHUS M COOJIIOJICHUS TpeOOBaHUI
0e30MacHOM PKCIUTyaTalluy CPEeCTB NHGOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

6) TpyaoBoro BocnuTaHus:

MHTEpPEC K MPaKTHUECKOMY U3y4deHHIo mpodeccuii u Tpyaa B chepax npodeccuoHaIbHON
NEeSITETIbHOCTH, CBSI3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHPOBAHHWEM W HH(OPMAIMOHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTHKEHUSAX HAYKH WH(GOPMATUKU U HAYYHO-TEXHUYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP W MOCTPOCHHE WHIMBUIYAJIbHOUW TpaeKTOpUU oOOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX U OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

OCO3HaHUE II00aIbHOI0 XapaKTepa IKOJIOTHYECKUX MTPOOIJIEM U ITyTEH UX pPelIeHus, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTHA;

8) apanranum ol0yuaomerocs K M3MEHSIIOIMMCH YCJIOBMSAM COLUAIBHOH M
NPUPOAHOH Cpelbl:

OCBOEHHE OOYYaIOUIUMUCS COLMAJIbHOTO OIBITA, OCHOBHBIX COLIMAJIBHBIX PpOJIEH,
COOTBETCTBYIOLIIMX BEAyLIeH JeATeNbHOCTH BO3pacTa, HOPM U TMpaBUJ OOIIECTBEHHOI'O
noBeseHus, (popM colManbHON KU3HU B TPYIAX U COOOIIECTBAX, B TOM YHCJIE CYHIECTBYIOIIMX
B BUPTYaJIbHOM IPOCTPAHCTBE.

METANIPEAMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHMS MpPOrpaMMbl IO HH(GOpPMATHKE OTPaKalOT
OBJIaJICHUE YHHMBEpCaJIbHbIMU y4eOHBIMU JeNCTBUSAMU — NI03HABATEIbHBIMH,
KOMMYHHUKaTHUBHBIMH, PETYISTUBHBIMH.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JIorHyecKkue AeicTBHA:

YMEHHE OIpEAeNsaTh TMOHATUS, co37aBaThb OOOOIIEHHUS, YyCTaHABIMBAaTh aHAJOTHH,
KJIacCU(UIIUPOBaTh, CAMOCTOSITEIbHO BBHIOMpATh OCHOBAHUS U KPUTEPUU JUIA KIacCU(PUKAIIH,
YCTaHABIMBATh MPUYUHHO-CIIEJACTBEHHbBIE CBSI3U, CTPOUTH JIOTMYECKHE PACCYXACHUS, J1elaTh
YMO3aKJII0UeHUs (MHIYKTUBHBIE, IEAYKTUBHBIE U [0 aHAJIOTUH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, IPUMEHATH U MPE0oOPa30BbIBATh 3HAKW U CUMBOJIbI, MOJEIN U CXEMBI
JUIS pelIeHus: y4eOHBIX U TO3HABATENbHBIX 3a/1a4;



CaMOCTOATENIbHO BBIOMpATh CIOCO0 pelieHus ydeOHOH 3amadyu (CpaBHHBATh HECKOJIBKO
BapHUaHTOB PELICHHUs, BHIOMpATh HanboJIee MOAXO AN ¢ yYETOM CaMOCTOSITEIbHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1elcTBUS:

(GbopMyIIHUpoBaTh BOIPOCHI, PUKCUPYIOUINE Pa3pblB MEXKIY pEalTbHBbIM U KeJaTeIbHBIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSTENIFHO YCTAaHABIUBATH HCKOMOE M JJAHHOE,

OLICHMBATh Ha NPUMEHHUMOCTb U JOCTOBEPHOCTh HH(OPMAIIHIO, MOTYYCHHYIO B XOJ€
UCCIICIOBAHMS,

MIPOrHO3UPOBaTh BO3MOXKHOE JlajbHeHIIee pa3BUTHE MPOIECCOB, COOBITUH U HX
MOCJIECTBHSI B AHAJTOTMYHBIX MJIM CXOJTHBIX CUTYalUsX, @ TAKXKE BBIIBUTATh MPEIIOJIOKEHHUS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBISBJIATH AepUIUT MH(OpMAIMU, JAHHBIX, HEOOXOIUMBIX JJIsl PEIICHUsI TOCTABICHHOU
3a]a4uu;

MPUMEHSTh pPAa3JIMYHblE METONbl, MHCTPYMEHTbI U 3alpochl MpH IOHUCKE U OTOOpe
UH(OPMALIUY WK TaHHBIX U3 HCTOYHUKOB C YYETOM MPEATIOKEHHON yueOHOM 3a1a4K U 3aJJaHHBIX
KPUTEPUEB;

BBIOMpPATh, aHATU3UPOBATh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATh HH(POPMAITUIO
pa3IMYHBIX BUJOB U (DOPM IMPE/ICTABICHHUS,

CaMOCTOSITENIHO BBIOMpAaTh ONTHMAJIbHYIO (OpMy TMpencTaBlieHUuss HWHPOPMAIMHA U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXE€MaMHU, JharpaMMaMi, HHOU rpadukod u
UX KOMOMHALMSAMU;

OLICHUBATh HAAE&KHOCTh MH(MOpPMAIMH MO KPUTEPHUSIM, MPEATOKEHHBIM YUYUTEIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITENILHO;

3¢ (HeKTHUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(POPMAITHIO.

KomMyHHuKaTHBHBbIE yHHBepcaIbHble yueOHbIe AeiicTBUSA

Oo0menne:

COIMOCTABJIATh CBOM CYXJIEHHS C CYXACHUSMH JAPYrUX YYaCTHHKOB JIMAJIOTA,
00HapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIIHII;

nyOJIMYHO — TIPEJICTABIATH  PE3YNbTaThl  BBIIOJHEHHOTO  ONbITa  (OPKCIEPUMEHTA,
UCCIIEIOBaHMs, TIPOEKTA);

CaMOCTOSITENTLHO BBIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3a7ad TPE3CHTAUU |
0COOEHHOCTEH ayTMTOPUU U B COOTBETCTBUM C HUM COCTaBJIATh YCTHBIE M MHUCbMEHHbIE TEKCTHI C
UCTIOJIB30BaHUEM MILTIOCTPATHBHBIX MaTEpPHAJIOB.

CoBMecTHast AEATEJIBHOCTD (COTPYAHHYECTBO):

MMOHUMATh W HMCIIOB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBUIYaIbHON pabOTHI MpH
peLIeHUH KOHKPETHON Mpo0IeMbl, B TOM YUCIIE IIPU CO3/IaHUH WH(GOPMALIMOHHOTO NPOYKTA;

MPUHUMATH LI€J1b COBMECTHOM MH(OpPMALMOHHON JEsTeNbHOCTU MO cOopy, 00paboTKe,
nepenaye, popmanuzanuu MHGOPMALUU, KOJUIEKTUBHO CTPOUTH JEHCTBHA MO €€ JOCTH)KEHUIO:
pacrmpenensTb poJd, T0TOBapUBATHCS, 00CYXIATh MPOIIECC U PE3YIIBTAT COBMECTHOM PabOTHI,

BBINOJIHATE CBOIO YacTh paboThl ¢ MH(popManued miM UHPOPMALMOHHBIM MPOAYKTOM,
JOCTHUTasi KAYeCTBEHHOTO Pe3ybTaTa 1o CBOEMY HAIPaBJICHUIO U KOOPIUHHUPYS CBOU JCHCTBUS C
JPYTUMH YI€HaMH KOMaH/ibl;

OILIEHUBATh Ka4eCTBO CBOETO BKJIa1a B OOMINK HH(POPMAITMOHHBIN MPOYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUS;

CpaBHUBATh PE3yJAbTAThl C MCXOMHOW 3aqaueil M BKJIAJ KaXIOTO0 WICHAa KOMAaHIbI B
JOCTIDKEHUE PE3yNbTaTOB, Pa3lelisiTh c(epy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K
NPEOCTABICHUIO OTYETA ITepe]] TPYIIION.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA

Camoopranuszauus:

BBISIBIISAT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX IPOOIeMbl, TpeOYIOIINE PELICHNUS;



OPHEHTUPOBATHCSI B PA3IMYHBIX IOJAXOAAX K IPUHATHIO pEIIeHUil (MHAMBHIYyalbHOE
IIPUHSTHE PELLICHUN, IPUHATHE PELICHUH B TPYIIIE);

CaMOCTOSITEJILHO COCTABJIATh AJITOPUTM pelleHMs 3ajaud (WIK ero 4acThb), BbIOMpATh
crnoco0 pemeHus y4eOHOW 3amaud ¢ Y4€TOM HMMEIOIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh MpearaeMble BAPHAHThI PELICHUH;

COCTABIIATh IJIAH JACUCTBUH (TUIaH pealu3alid HaMEYEHHOTO alropuTMa pPEeUIeHHS),
KOPPEKTHPOBATH MPEJIOKEHHBIN aIrOPUTM C YYETOM MOJYUYEHUs HOBBIX 3HAHUM 00 M3yyaeMoM
00BEKTE;

Jies1aTh BHIOOP B YCJIOBUSAX MPOTHBOPEYMBONW MHPOpPMALUU U OpaTh OTBETCTBEHHOCTH 3a
pelIeHue.

CamokoHTpoOJIb (peduiexcusi):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIMH U peIIeKCUH;

JlaBaTh OLIEHKY CUTYAlMH U IPEeJlararh IiaH e€ N3MEHEHNUS;

YYUTBIBATh KOHTEKCT W TMPEIBUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH
peleHny yuyeOHOM 3a1auu, aJalTHPOBaTh PEIIEHUE K MEHSIOIIUMCS 00CTOSTENbCTBAM;

OOBSICHATh TPUYMHBI JOCTHKEHHS (HEJOCTH)KEHUS) PE3y/IbTaTOB HH(POPMALMOHHOM
NeSITeIbHOCTH, J1aBaTh OLIGHKY INPHOOPETEHHOMY OINbBITY, YMETb HaXOJIUTh IO3UTHBHOE B
MPOU3OLIEIIEH CUTYaLNH;

BHOCHUTb KOPPEKTHUBBI B I€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIINXCS
CUTYallMid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHSIM.

IMOLUMOHATbHBI HHTEJIEKT:

CTaBUTh ce0s1 Ha MECTO JIPYrOro YesloBeKa, IOHUMAaTh MOTHBBI M1 HAMEPEHUsI IPyroro;

IpunsiTue cedst U APYrux:

0CO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYT JIaXKe B YCIOBHSX OTKPBHITOTO
JIOCTYTIA K JIFOOBIM 00bEMaM HH(OPMAITHIH.

INNPEJMETHBIE PE3YJIbTATbBI

K konmy oOydenuss B 7 kJjacce y oOygaromerocss Oyayr chOpMUpPOBaHBI CIEIYIOIINE
YMEHUS:

MOSICHATH Ha TIPUMEPAX CMBICT MOHATHH «WH(GOpMaNHs», «AHPOPMAIMOHHBIA ITPOIIECCY,
«00paboTka nH(pOpMALNY», «XpaHEeHHE HH(POPMALIUNY, «IIepeJadya HHPOPMALUN;

KOJMPOBATh M JECKOJMPOBATH COOOIICHHS IO 3aJaHHBIM IIpaBHJIaM, JIEMOHCTPHUPOBATh
MOHMMaHHE OCHOBHBIX MPUHIIMIIOB KOJWPOBAHH MHPOPMALIUHU Pa3InIHON IPUPO/IBI (TEKCTOBOM,
rpaduueckoil, aynno);

CpaBHUBAaTh JJIUHBI COOOLICHWM, 3alMCaHHBIX B PA3JIUYHBIX aj(aBUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEpeHust HHPOpMaIMOHHOTO 00BhEMa M CKOPOCTH TIepeady TaHHbBIX;

OLIEHUBAaThb M CPaBHMBATH pa3Mepbl TEKCTOBBIX, Ipa)UUYEeCKUX, 3BYKOBBIX (DailioB H
BUJ1€0(aNIIOB;

IPUBOANUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHMs W Tepenaud HWHopMaluy,
CpaBHUBATh WX KOJMUYECTBEHHBIC XaPaKTCPUCTUKH;

BBIJIEJIATh OCHOBHBIE JTAIlbl B UCTOPUHU U TIOHUMATh TEHJCHIIUN PAa3BUTUSI KOMIIBIOTEPOB U
MIPOrpaMMHOTO 00€CTICUCHHUST;

nojyyaTb ¥  MCIOJb30BaThb HHPOPMALHUIO O XapaKTePUCTUKAX MEpPCOHAIBHOIO
KOMITHIOTEPA M €T0 OCHOBHBIX dJIEMEHTaX (IIPOIeccop, ONepaTUBHAS MaMsTh, JOJITOBPEMEHHAS
namsTh, yCTPOICTBA BBO/1a-BBIBO/IA);

COOTHOCHTB XapaKTEPUCTUKH KOMITHIOTEpA C 33/1a4aMHt, PEIIaeMbIMHU C €T0 TTIOMOIIBIO;

OPHEHTUPOBATHCS B HEPAPXUUECKOH CTPYKType (haiiiIoBoi cucTeMsl (3aluChIBAaTh MOIHOE
ums (Qaitna (karaiora), myTh K ¢aiiny (kKarajory) mo HMMENEMycs OMHCAaHUIO0 (alIoBOM
CTPYKTYpPbI HEKOTOPOTr'0 HH(POPMAITMOHHOTO HOCUTEIS);

pabotath ¢ (ailloBO CHCTEMON TEPCOHATBHOTO KOMIBIOTEpA C HCIOJIb30BAHHUEM
rpadudeckoro uHTepdeiica, a UIMEHHO: CO3/1aBaTh, KOMMPOBATH, IEpEMEIaTh, IEPEUMEHOBBIBATD,
yIAIATh ¥ apXUBUPOBATH (PAliiIbl M KaTaJIOTH, HCIIOJIF30BaTh aHTHBHPYCHYIO IIPOTPaMMY;



MPEACTABIATh  PE3YylbTaThl CBOEH JIEATEILHOCTH B  BHJE CTPYKTYPHPOBAHHBIX
WJUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX MPE3EHTAILUN;

uckath uHpopmamuioo B HMHTepHere (B TOM 4YHCIE, MO KIIOYEBBIM CJIOBaM, II0
M300paXCHHIO), KPUTUISCKU OTHOCUTHCS K HalJIeHHOW MH(OpMAIIUU, OCO3HABASI OMACHOCTD IS
JUYHOCTH W OOIIecTBa pacnpoCTpaHEHUs BPEJOHOCHOMW wuHQOpManuu, B TOM YHUCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTePa;

MMOHUMATh CTPYKTYPY aJIPECOB BEO-PECYPCOB;

KCII0JIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIHIA;

cobmomate  TpeOoBaHMs ~ O€30MACHOM  JKCIUTyaTallM  TEXHUYECKUX  CPEJCTB
WH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, COONIOAATh CETEBOM 3THUKET, 0a30BbIE
HOPMBI HH(POPMAIIMOHHOM ITHKHU U MpaBa Mpu padboTe ¢ MPUIIOKECHUSIMH Ha JTIFOOBIX YCTPOHCTBAX
u B lHTepHeTe, BRIOMpPATh 0€30MaCHBIC CTPATETHH IMOBEJCHHS B CETH;

MIPUMEHATHh METOJIbI MPOPUIAKTUKN HEraTUBHOTO BIMUSHUS CPEJICTB MHPOPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUIN Ha 3/I0POBbE MOJIb30BATEIIS.

K xoniy oOyuenus B 8 kjacce y oOyuwaromerocss 0yayr copMUpOBaHBI CICTYIOITHE
YMEHUS:

MOSICHATH Ha IPUMEpax pa3inyus MKy MO3UIMOHHBIMU U HEMO3UIIMOHHBIMU CUCTEMaMU
CUHUCJICHUSI;

3alMChIBaTh U CpaBHMBATh Ieible yuciaa oT 0 mo 1024 B pa3iuyHBIX MO3UITMOHHBIX
cucTeMax CUuclieHHs (C OCHOBaHHMAMH 2, 8, 16), BHIMOMHATH apu(METHUECKUE OTEepaluy HaJ
HHUMH;

pPacKpbIBaTh CMBICI TIOHSTUN «BBICKA3BIBAHHMEY, «JIOTUUYECKAs] OIEpaIusy, «IOTHYECKOe
BBIPOKCHHECY;

3aMUChIBaTh JIOTMUECKUE BBHIPAKECHHS C MCIOJb30BAHUEM JU3BIOHKIIUU, KOHBIOHKIIMA U
OTPHUIIAHMS, OINPENCISATh HCTUHHOCTh JIOTHYCCKHUX BBIPAKCHHUM, €CIM HW3BECTHBI 3HAYCHUS
WMCTUHHOCTHU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJUIBI UCTUHHOCTHU IS JIOTUYECKUX
BBIPXKEHUI;

PacKpbIBaTh CMBICH TOHSATUNA «HUCTIOIHUTEIbY, «AITOPUTMY, «IIPOTPAMMay, MOHHMAs
pasHUIly MeXAY yIoTpeOIeHreM dTUX TEPMUHOB B OOBIICHHOH peur U B HH(OPMATHKE;

OMHCHIBATh AJITOPUTM DPEIICHUS 33Jaud Pa3IUYHBIMUA CIIOCOOAaMHU, B TOM YHUCJIE B BHJIEC
OJIOK-CXEMBEI;

COCTaBJISITh, BBIMOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE aITOPUTMBI C
MCIIOJIb30BAaHNEM BETBIICHUN M IUKJIOB Ui YIPaBJICHUS UCIOTHUTENSMHU, TaKUMH Kak Po6or,
UYepenamka, YepTEKHUK;

WCIIOJIb30BaTh KOHCTAHThl M IMEPEMEHHBIE Pa3JIUYHbIX TUIIOB (YUCIOBBIX, JOTUYECKHUX,
CHMBOJIBHBIX ), @ TAKXKE COJIEPIKAIINE UX BBIPAKEHMSI, UCTIOJIB30BaTh ONepaTOp MPUCBAUBAHUS;

HCIOJIb30BaTh MpH pazpaboTKe MporpamMm JOTrHUYEeCKHe 3HAYSHH s, OTIePAIH U BhIPAKEHUS
C HUMU;

aHAIM3UPOBATh MPEI0KEHHBIEC AITOPUTMBI, B TOM YHCIIE€ ONPEEATh, KAKUE PE3yIbTaThl
BO3MOYKHBI TIPH 33ITAHHOM MHOYXECTBE MCXOJIHBIX 3HAYCHUH;

CO3/1aBaTh M OTJIAKMBATh MPOTPAMMBI Ha OJTHOM M3 A3BIKOB MporpammupoBanus (Python,
C++, Ilackane, Java, C#, IlIkonbHBIH ANTOpUTMHYECKUN SI3BIK), peaiu3yIOIINe HECJIOKHbBIS
ANTOPUTMBI 00PaOOTKH YHUCIOBBIX JAHHBIX C UCTIOJIH30BAHUEM LIUKIIOB M BETBICHUI, B TOM YHCIIE
peATH3YIOIINE MPOBEPKY JAETUMOCTH OJTHOTO IIEJIOr0 YKCIIa Ha IPYroe, MPOBEPKY HATYPaTbHOTO
qrclia Ha MPOCTOTY, BhIAEICHUS U(p U3 HATYPATBLHOTO YKCIa.

K xonmy obyuenus B 9 kjacce y oOyuaromerocs: Oyayr copMUpPOBaHBI CIETYIOITHE
YMEHUSA:

pazOuBaTh 3a7a4d Ha TMOA3aJa4M, COCTABIISITh, BBHIIIOJHATh BPYUYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE aJITOPUTMBI C UCTIOIb30BAHUEM BETBIICHUM, ITUKIIOB U BCIOMOTaTEIbHBIX AJITOPUTMOB
JUTSL yIIpaBIICHUS UCTIOMHUTENSIME, TAKUMHU Kak Pobot, Uepenamika, UepTExHUK;

COCTaBJIATh M OTJIAKUBATH MPOTPAMMBI, PEAM3YIONINe TUIIOBBIE allTOPUTMBI 00pabOTKH
YUCJIOBBIX MOCJIEIOBATEILHOCTEH MJIM OJHOMEPHBIX YHUCIOBBIX MAaCCHBOB (MIOUCK MAaKCHMYMOB,



MUHUMYMOB, CYMMBbI UJTH KOJIMUECTBA AJIEMEHTOB C 3a/IaHHBIMH CBOMCTBAMHU) HA OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, [lackans, Java, C#, llIkonbHbIi AnropurMudeckuii SI3bIK);

PacKpbIBaTh CMBICI MOHATUN «MOJIENbY, «MOJCIUPOBAHKEY, ONPEACIIATh BUABI MOJETCH,
OIICHUBATH aJIEKBATHOCTH MOJIEIN MOJIETUPYEMOMY OOBEKTY U IEJISIM MOJICTMPOBAHUS;

UCIIOJIb30BaTh rpadbl U AEPEBbS 11 MOACTUPOBAHUS CUCTEM CETEBOI U HepapXUUyecKou
CTPYKTYpBI, HAXOAUTh KpaTYallInii MyTh B Tpade;

BBIOMpATh CIOCOO IpeICTaBICHHs JaHHBIX B COOTBETCTBMM C IIOCTABJIEHHOW 3ajaudeit
(Tabnuipl, cXeMbl, TpadUKH, TUArpaMMbl) C UCIIOJIB30BAHHEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
cpencTB 00pabOTKH JIaHHBIX;

WCIIOJIb30BaTh JJIEKTPOHHBIC TaOJHUIBI JUIsi 00pabOTKM, aHalu3a W BU3YAIH3AlHUH
YHUCIIOBBIX JAHHBIX, B TOM YHCJE C BBIJECIICHHEM JAMana3oHa TaOIUIbl U YHNOPSAIOYHMBAHUEM
(COPTUPOBKOI1) €0 3JIEMEHTOB;

CO3/aBaTb M TMPUMEHATh B JJIEKTPOHHBIX Tabnmumax Qopmynbl uis pacdy€TroB C
UCIIOJIb30BAaHNEM BCTPOCHHBIX apuPpMeTnueckux GYyHKIUH (CyMMHPOBAHKE U MOACUET 3HAUCHUH,
OTBEUAIOLIUX 33JIaHHOMY YCIJIOBUIO, CpellHee apu(pMETHUecKOoe, MOUCK MAaKCHUMaJbHOTO U
MUHHUMAJIbHOT'O 3HAYEHHsI ), a0COJIFOTHOM, OTHOCUTEJIbHOM, CMEIIIAaHHOM aJipecaliuu;

WCIIOJIb30BaTh JJIGKTPOHHBIE TAONMIBI S YHUCICHHOTO MOJICIMPOBAHUS B TMPOCTHIX
3a/1auax U3 pa3HbIX MPEIMETHBIX 00J1acTel;

UCIIOJIb30BAaTh COBPEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM YHCIE KOMMYHUKAIIMOHHBIE
CEpBUCHI, 00JIaYHBIC XPAHWIMILA JAaHHBIX, OHJAWH-TIPOrpaMMbl (TEKCTOBBIE M TpapUUecKue
PEIaKTOPBI, Cpebl pPa3pabOTKH)) B yueOHON U MOBCEIHEBHOM NESTEIbHOCTH;

MPUBOJIUTL TPUMEPHI HCIIONIB30BAHKUS T€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
rOCYIapCTBEHHBIX yCIyT, 00pa3oBaTeNbHBIX CepBUCOB MHTEepHETa B yueOHOW M MOBCETHEBHOM
JesATEeIbHOCTH;

UCIIONIb30BaTh Pa3jMYHBIE CPEACTBA 3aIIUTHl OT BPEJOHOCHOTO MPOTPAMMHOIO
obecrieueHus, 3alUIaTh NEPCOHATbHYI0 HH(POPMAIIMIO OT HECAHKIIMOHUPOBAHHOIO JIOCTYyIMa U
€ro TMOCNEACTBHM (pasriamieHusi, MOJIMEHBI, YTpaThl [JaHHBIX) C Y4E€TOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIUATBHO-TICUXOJIOTHYECKUX ACIIEKTOB MCIOJIb30BaHUsl ceTtu MuTepHeT
(cereBass aHOHMMHOCTb, ITU(PPOBOI ciel, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTb
BPEJOHOCHOTO KO/1a);

pacmo3HaBaTh MONBITKM W TPEAYNPEXIaTh BOBICYEHHE ce0S M OKPYXKAIOUUX B
JECTPYKTUBHBIE U KPUMUHAJIbHBbIE (POPMBI CETEBOW aKTUBHOCTH (B TOM uucie KUOepOyIJUIMHT,
(buIuHr).



TEMATHUYECKOE INTAHUPOBAHUE

7 KJIACC (o4Hast 1 04HO-3204Hast GOPMBI O0yUECHHMS)
lyac B Henemo, 34 Jaca B ToJ

Ne HanmenoBanue pasznenoB u tem | KonuuectBo
[IporpammHuoe conepxanue OcHOBHBIE BUBI ACITEILHOCTH 00YJaIOIIUXCSI
n/n y4eOHOr0 MpeaMeTa 4acoB
Pasznea 1. ludposas
rPaMOTHOCTb
1.1 | KoMnbroTep — yHUBEpCAIbHOE 2 Komnerotep - YHUBEpCalbHOE | PaCKpbIBaTh CMBICI U3yYaeMbIX IOHATHM.
YCTpOHCTBO 00PaOOTKHU JaHHBIX BBIYMCIIMTEIILHOE YCTPOUCTBO, padoTaroliee 1o | AHAIM3UPOBaTh yCTPOMCTBA KOMIIbIOTEpPA C
porpaMme. Tumnst KOMITBIOTEPOB: | TOUKM 3pEHUSI OpraHu3alliy MpoIleayp BBOJA,
MEePCOHANBHBIE  KOMIBIOTEPHI, BCTPOCHHBIC | XpaHECHUs, OOpaOOTKH, BBIBOAA H IEpeladd
KOMITBIOTEPBI, CYMIEPKOMITbIOTEphl. MOOUIIBHBIE | HH(DOpPMALIHH.
YCTPOMCTBA. AnanusupoBath HMHQOPMAIUIO (CHTHAIBI O

OCHOBHBIE KOMIIOHEHTBl KOMIIbIOTEpAa U HX
HazHaueHue. [Ipoueccop. OmnepartuBHas u
JI0JTOBPEMEHHas MaMATh. Y CTPONCTBA BBOJIA U
BBIBOJIA. CencopHblit BBO/I, JaTYUKU
MOOHMIIBHBIX YCTPOMCTB, cpeacTBa
OMOMETPUUYECKON ayTeHTU(PHUKALIUH.

Hctopus  pa3BUTHUS  KOMIIBIOTEPOB u
nporpaMMHOoro  obecrieuenus.  [lokoneHus
KoMmnbloTepoB.  COBpeMEHHbIE  TEHJEHIUH
pa3BUTHS KOMIBbIOTEPOB. CyNepKOMITbIOTEPHI.
[TapannenbHble BEIYUCICHHUS.

[Iepconanbnsiii komnbroTep. IIponeccop u ero

XapaKTEePUCTUKU (TakTOBas 4acToTa,
Pa3psIHOCTS). OrnepaTuBHas MaMsITh.
JlonroBpemeHHas namsrTh. Y CTpOMCTBA BBOAA U
BBEIBOJIA. O0BéM XPaHUMBIX JAaHHEIX

(OHCpaTI/IBHaH MaMATb KOMIIBKOTECPA, KECTKUMN U
TBep}IOTeHBHBIfI JUCK, IIOCTOAHHasA IIaMATh

TOTOBHOCTH W HEMOJAJKe) MpH BKIOYCHUU
KOMITBIOTEPA.

W3yuath MHQOpPMALMIO O XapaKTepUCTHUKaX
KOMIIBIOTEpA.

HccnenoBaTh HCTOPUIO Pa3BUTHUSI KOMIIBIOTEPOB
U TPOTPaMMHOTO 00eCTIeueHHsI, COBPEMEHHBIC
TEHIEHIIMM  pa3BUTHs ~ KOMIIBIOTEPOB U
CYNEPKOMIIBIOTEPOB.

OO6cyxaaTh mpaBuiIa TEXHUKU 0€30MaCHOCTH U
MpaBuJl pabOThl HA KOMIIBIOTEPE.
Ilpakmuueckue padomuil:

1. Bknwouenue Komnvlomepa U NOLYYeHUe
ungopmayuu o e2o XapaKxmepucmurax




cmMapt@oHa) UM CKOPOCTb  JOCTyma  JUIs
Pa3IMYHBIX BUAOB HOCUTEIEH.

TexHuka Oe30macHOCTH U MpaBuia pabOTHI Ha
KOMITBIOTEpE

1.2

[TporpaMMmsl U JaHHbBIE

[TporpamMHOe obecrieueHue KOMIBIOTEPA.
[TpuknagHoe mporpaMMHOe OOecreueHHE.
CucreMHOe mNporpaMMHOE OO€CIeUeHHUE.
Cucrembl nporpammupoBanusi. IIpaBoBas
OoXpaHa IporpamMm M JaHHBIX. becruiatHble
U YCIOBHO-OECIUIATHBIE  IPOIPaMMBI.
CBoboaHOe IporpaMMHOE 0OecrieueHue.
@aiinpl 1 nanku (karanoru). IIpuHUMIBL
noctpoerus (QaiinoBbix cucrteM. IlomHoe
ums Qaitna (manku). [Tyt k aitny (manke).
PaGora ¢ (aiimamum W Karajsoramu
CpPEICTBAMHU  OIEPALMOHHOM  CHCTEMBI:
CO3/laHMEe, KONHMpPOBaHUE, IEepeMElIEHHE,
NepeuMEeHOBaHNe U YyjaajeHue ¢ailoB u
nanok  (karamoroB). Tumbel  Qaitnos.
CoiicTBa ailnnoB. XapakTepHble pa3Mepbl
GaiiioB  pa3NMYHBIX TUIOB (CTpaHMLA
TEKCTa, AJIEKTPOHHAasi KHMra, (otorpadus,
3aInch MIECHH, BUJICOKJIHII,
MOJTHOMETPAXXHbI  punbM).  ApxuBanus
naHHbIX.  Mcnonws3oBanme — mporpamm-
apxuBaTopoB.  (DalIOBBIA  MEHEIXKEDP.
[Touck (aitioB cpeacTBaMu ONEPAITMOHHON
CUCTEMBI.

KomneloTepHsle  BUpPYCHI U Jpyrue
BpPEIOHOCHBIE TporpaMMsbl. IIporpammel
JUTSL 3aIIUTHI OT BUPYCOB

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATHIA.
N3yuaTe BOIpPOCHI TPaBOBOM OXPaHbI IPOIPAMM
U IaHHBIX.

OnpenensTob pOTPaMMHBIE CpencTBa,
HEOOXO0IUMbIE TUIST OCYIIIECTBIICHHS
MH(POPMALMOHHBIX TPOLECCOB IPH PEIICHUH
3amad.

OnpenensiTh  OCHOBHBIE  XapPaKTEPUCTHKH
ONEPallMOHHOW CUCTEMBI.

OnepupoBatb KOMITBIOTEPHBIMU
MH(POPMALMOHHBIMA OOBEKTaMH B HarJISIHO-
rpadgudyeckom uHTEpdeiice.

BoInonHATE OCHOBHBIE Ollepaluu ¢ Qaitnamu u
ManKaMu.

OneHnBath pazMepsl GaitioB, MOATOTOBIEHHBIX
C MHCIIOJB30BAaHMEM DA3JIMYHBIX YCTPOMCTB
BBOJa HHGpopManuu (KJIaBHATYpbI, CKaHepa,
MUKpoQoHa, GoToKaMepbl, BUACOKAMEPHI).
Hcnonp30BaTh MpOrpaMMBI-apXHUBATOPHI.
OcymiecTBnATh  3alUTYy HMH(pOpManmuu Ot
KOMIIBIOTEPHBIX ~ BHUPYCOB  C  IOMOIIBIO
AQHTUBUPYCHBIX MPOTPAMM.

[TmanupoBaTh " CO3/1aBaTh JHYHOE
MH(pOPMAIMOHHOE ITPOCTPAHCTBO.
Ilpakmuueckue padbomut:

1. Buinonnenue ocno6nwix onepayutl ¢ gatiiamu
U nankamu.

2. Cpasnenue  pazmepoé  meKCMOBYIX,
epaghuueckux, 36YK08ulxX U 8U0eoqhailios.




3. Hyuenue  onemenmos  ummepgetica
UCNONIL3YeMOt ONEPAYUOHHOU CUCTEMDBL.
4. Hcnonv306anue npocpammul-apxusamopa.

1.3 | KomnbroTepHbIe ceTU OO0bearHEHNE KOMITBIOTEPOB B ceTh. CeTh PackpbIBaTh CMBICT U3y4ae€MbIX TTOHATHIA.
WNutepuer. BeO-cTpanuiia, BeO-caidr. OcymecTBisaTh  TOWCK  uMHOpMamuu 1O
CrpykTypa  aapecoB  BeO-pecypcos. KJIFOUEBBIM CJIOBaM U [0 H300pa’KEHUIO.
bpaysep. IlouckoBeie cucremsl. Ilouck [IpoBepsiTp  AOCTOBEPHOCTH  MH(pOpMAIUH,
MH(pOpMALIUHU 110 KIKOYEBBIM CJIOBaM U 110 HaiineHHo# B cetu MHTEpHET.
N300paXeHHUIO. [locToBepHOCTh BoccranaBnuBath anpec BeO- pecypca U3
uHpopMalny, NoTy4eHHO! u3 IHTepHeTa. uMermuxcs GparMeHToB.
CoBpeMEHHbIE  CEPBUCHI  HHTEPHET- OcyiecTBISTh B3aUMOJIEHCTBUE MTOCPEACTBOM
KOMMYHHKAIUH. 9JIEKTPOHHOHU TIOYTHI, BUACO-KOH(DEPEHII-CBSI3H.
CereBoii  3THKET, 0a30Bble  HOPMBI N3y4atb ceTeBoil TUKET.
MH(OPMALIMOHHON STHUKW U IpaBa IpHU HccnenoBath cTpareruu 6e30macHoro
pabore B  Hutepnere.  Crpateruu noseneHus B laTepHere
Oe3omacHoro noseaeHus B MIHTepHeTe Ilpakmuueckue padomoi:
1. Iouck ungpopmayuu no K0YEBbIM CLO8AM U
1o U300PAHNCEHUIO.
2. Hcnonvzosanue cepsucos  unmepnem-
KOMMYHUKAYUU
Pa3nea 2. Teopernueckue
OCHOBBbI HH(POPMATHKH
2.1 | Uudopmanus u WNudopmanus — 01HO U3 OCHOBHBIX NOHSTHUN | PacKkpbIBaTh CMBICH W3y4aeMbIX MOHSATHUH.

UH(POPMALIMOHHBIE TPOLIECCHI

COBPEMEHHOU HAYKH.

Nudopmanus kak cBeeHNs, IpeIHa3HauYeHHbIE
JUIL BOCTIPUSITHSI YEIOBEKOM, U HH(pOpMAaIus
KaK JIaHHbIe, KOTOpPbIE MOTYT OBITH 00paboTaHbI
aBTOMATHU3MPOBAHHOW CUCTEMOM.
JIMCKpeTHOCTh JTAaHHBIX. Bo3MoxkHOCTB
ONHCaHMUsI  HENpPEpPBIBHBIX  OOBEKTOB U
IIPOLIECCOB C MOMOUIBIO AUCKPETHBIX JAHHbBIX.

OnenuBath uWHGMOpPMALMIO C TO3UIUU €8
CBOMCTB (aKTyaJIbHOCTbH, IOCTOBEPHOCTb,




NudopManimoHHble MPOIECChl — MPOIECCHI,
CBSI3aHHBIC C XpaHEHHUEM, IpeoOpa3oBaHUEM U
nepenayei JaHHbIX
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[IpencraBnenue nnpopmanuu

CumBos. Andasur. MonrHocTh  andanuTa.
PazHooOpazue  s3pIkOB W ai()aBUTOB.
EctectBennbie u popmanbHble A3bIKH. AllhaBUT
TEKCTOB HA PYCCKOM  s3blke. JIBOWYHBIN
andasur. KonnyecTBO BCEBO3MOMKHBIX CIIOB
(KoOBBIX ~ KOMOWHaIuii)  (ukcupoBaHHOU
JUTHHBI B JBOMYHOM andasure.
[IpeoOpazoBanne  moboro  andasura K
nBondHOMY. KonH4YecTBO pa3M4yHBIX CJIOB
(bUKCUpPOBaHHOU JUTHHBI B andasure
onpeAcIEHHON MOUTHOCTH.

KoaupoBanue cumBoioB onHoro aidasura c
TTOMOIIIBIO KOJIOBBIX CJIOB

B JpyroMm andaBuTe, KOAOBas TaOIHIIA,
JIEKOIMPOBAHUE.

JBonunsiii kox. IlpencraBineHue naHHBIX B
KOMITBIOTEPE KaK TEKCTOB B  JIBOWYHOM
angasure.

Nudopmannonnslii 00b€M gaHHBIX. but —
MUHUMaIbHas €IMHULIA KOJIMYECTBA
vH(poOpMalui — JBOWYHBIN paspsan. EauHuiisi
U3MEpeHUs UH(GOPMAIMOHHOTO 00Béma
JaHHBIX. but, OalT, XunoOaliT, MeraOaWr,
ruUradair.

CkopocTh  mepefaud  JIaHHBIX.  EJUHUITBI
CKOpPOCTH TepeIayu TaHHBIX.

KomupoBanue TtekcToB. PaBHOMEpHBI KOI.
HepaBnomepnsiii  kon. Koauposka ASCIL
Bocemubutasle  konupoBku. Ilonsitue o

PackpbIBaTh CMBICI U3y4aeMbIX MOHSATHIA.
[IpuBomuT,  TpUMEpPHl  KOAWPOBAHUS  C
UCIIONBb30BAaHUEM  Pa3NUYHbIX  an(aBUTOB,
BCTPEUAIOINXCS B KHU3HU.

KoaupoBats u jaekoaupoBaTh COOOIIEHUS IO
U3BECTHBIM IPaBUIaM KOJUPOBAHUSI.
Onpenenstob KOJIMYECTBO pa3IMYHBIX
CHUMBOJIOB, KOTOPBIC MOT'YT OBITh 3aKOIMPOBAHBI
C MOMONIBIO IBOMYHOTO KOJa (PUKCHPOBAHHOMN
JUTHHBI (Pa3psSaHOCTH).

Onpenensit pa3psAHOCTh JBOWYHOTO KOJa,
HEOOXOOUMOro Uil  KOAMPOBAHHS  BCEX
CUMBOJIOB

[TogcunThIBaTh KOMWYECTBO TEKCTOB JIaHHOM
JUTMHBI B TAHHOM aji(aBuTe.

OnepupoBatb eAMHUIIAMU U3MEpEHUs
konmuyecTBa  uMHpopmanuu  (Out,  Oailt,
KunoOalT, merabaiT, rurabaiT) U CKOPOCTH
repeavyu TaHHBIX.

KomupoBate ©  JeKoauMpoBaTh  TEKCTOBYIO
WHOOPMAIIMIO C WCIIOJB30BAHUEM KOJOBBIX
TaOIuII.

Boruncnsate nHGopMalinoHHbI 00bEM TEKCTA B
3aJJaHHOM KOJIMPOBKE.

OueHuBaTh MH(OPMaMOHHBIN 00BEM
rpaduyecKkux  JaHHBIX 1S PacTPOBOTO
M300paKeHusl.

Onpenenste 00bEM MaMITH, HEOOXOUMBIN IS
TIPEJICTABJICHNS M XPAHEHUS 3BYKOBOTO (haiiia




koaupoBkax ~ UNICODE.  [lekoaupoBaHue
COOOIICHUH C UCIOJIB30BAHUEM PAaBHOMEPHOTO
U HepaBHOMEepHOro koja. MHdopmannoHHbIH
00BEM TEKCTA.

HWckaxenue uadopmManuu npu nepeaaye.
OOmee  mpencraBieHHe O IU(PPOBOM
IIPEJCTABICHUN ayJUOBU3YAIIbHBIX MU APYrHX
HETPEPHIBHBIX TAHHBIX.

KoaupoBanue 1Bera. llBeToBble MoOAEH.
Monens RGB. I'mybunHa  KoIuMpoOBaHHS.
ITanutpa.

PactpoBoe W  BeKTOpHOE NpEICTaBICHUE
Hn300pakeHUM. [Iukcens. Ouenka
nHPOPMAIMOHHOTO  00BEMa  TpaduuecKux
JAHHBIX /7151 pAaCTPOBOI0 U300paXKEeHHU.
Konuposanue 3Byka. Pa3pspHocTh M 4dacroTa
3anucy. KonnuecTBo KaHaIoB 3alKCcH.

Onenka KOJIMYECTBEHHBIX apaMeTpos,
CBSI3aHHBIX C IPEICTAaBICHUEM U XPAHEHUEM
3BYKOBBIX (paiisioB

Ilpakmuueckue padbomut:

1. Onpedenenue koda cumeona 6 pa3HbIX
KOOUPOBKAX 8 MEeKCMOBOM NpoYeccope.

2. Onpeoenenue xooa yeema 6 narumpe RGB &
epaghuueckom peoakmope.

3. Coxpanenue pacmposoco epaguueckoco
uU300padicenus 8 pasHvix hopmamax.

4. 3anucv 368yK08bIX @ainoé ¢ pPazIUYHLIM
Kauecmeom 38yUanusl

(enybunoti  Koouposamus U
ouckpemuzayuu)

yacmomou

Paznen 3. UngopmannonHbie
TeXHOJIOTUH

3.1

TekcToBrIie HAOKYMCHTBI

TekcToBble JOKYMEHTBI U HUX CTPYKTYpHBIE
aJeMeHTHI (CTpaHMIla, ab3ail, CTpOKa, CJIOBO,
CUMBOII).

TekcroBeli  mpoumeccop —  HHCTPYMEHT
CO3JIaHMsI, peAAKTUPOBAHUS U (hopMaTHPOBaAHUS
TEKCTOB. [IpaBuiia Habopa TEKCTa.
PenaktupoBanue tekcra. CBOWCTBAa CHMBOJIOB.
Mpudt. Tunsl mpudro (pydnensle, ¢
3aceuykaMu, MoHomMpuHHEIE). [lomyxupHoe n
KYpCUBHOE HauepTaHHeE.

PackpbIBaTh CMBICI H3Y4aeMBIX MTOHSATHH.
AHanM3upoBaTh MOJIB30BATEIbCKUN UHTEP(EIC
IPUMEHSEMOI0 IPOTrpaMMHOIO CpEACTBa B
paboTe ¢ TEKCTOBBIMH JOKYMEHTaMHU.
Onpenensatb  yclnoBUS UM BO3MOXKHOCTHU
MPUMEHEHUsI TPOrPaMMHOTO CpeACTBa JJIf
pelieHust TUIOBBIX 3a7ad B pabore cC
TEKCTOBBIMU JJOKyMEHTaMHU.

BrisBiATh o01ee v pa3nuyus
MpeIHa3HauYeHHBIX JUI pELIeHHs] OJTHOTO Kilacca
3aja4 B paboTe ¢ TEKCTOBBIMU JOKYMEHTaMH.




CpoiicTBa a03aleB: TpaHUIBI, a03alHBIN
OTCTYII, UHTEPBaJ, BbIpaBHUBaHUE. [lapameTpbl
ctpanulbl. CtuneBoe popmMaTupoBaHue.
CrpykrypupoBanue WHMOPMAIIUU C TTOMOIIBIO
CHUCKOB M Ta0au1l. MHOrOypOBHEBBIE CITUCKHU.
JloGaBienne TabIUIl B TEKCTOBBIC JOKYMEHTHI.
BcraBka H300pakKeHUI B TEKCTOBBIE
JOKYMEHTBI. OOrekanue U300paKeHU
TEeKCTOM. BiiroueHne B TEKCTOBBIM JOKYMEHT
nuarpamMM, (GopMys, HYMEpalHuH CTPaHMII,
KOJIOHTUTYJIOB, CCBUIOK M JIPYTHX AJIEMEHTOB.
[TpoBepka MPaBOIUCAHUS. PaccranoBka
nepeHocoB.  ['omocoBoil  BBOA  TEKCTa.
Orntuueckoe pacrio3HaBaHue TEKCTa.
Kowmmerotepusiii  nepeBon.  Mcmonb3oBaHue
cepBucoB MaTepHETE /111 00pabOTKH TEKCTa

Co3nmaBath U TEKCTOBEIE
JIOKYMEHTBI MOCPEACTBOM
KBATH(UITIPOBAHHOTO KJIABHATYPHOTO MHChMa
C  HCIOIb30BaHHEM  0a30BBIX CpeICTB
TEKCTOBBIX PEIaKTOPOB.
dopmaTUpOBaTh TEKCTOBBIE
(ycraHaBIMBaTh napameTpbl CTPaHUIIBI
JTOKyMeHTa; (QopMaTHpoBaTh CHMBOJIBI U
ab3aIpl; BCTABIATH KOJOHTUTYJBI M HOMeEpa
CTpaHUI).

Bcerapnsate B JAOKYMEHT (hopmysbl, TaOIUIIBI,
U300paxeHus], 0QOPMIISATH CITHCKH.
Hcronws30BaTh  CCBUIKM W IIUTHPOBAHHE
UCTOYHUKOB TPU CO3JIaHUU HAa UX OCHOBE
cOoOCTBEHHBIX HH(DOPMAITMOHHBIX 0OBEKTOB.

pEeIaKTUPOBATh

JIOKYMEHTBI

Hcnons3oBats WHTEJUICKTyaIbHbIC
BO3MOKHOCTH COBPEMEHHBIX CUCTEM
00pabOTKH TEKCTOB

Ilpakmuueckue pabomot:

1. Co30anue  HebOMLWIUX ~ MEKCMOBbIX
O0OKYMeHmos nocpeocmseom

K8ANUDUYUPOBAHHO2O KLABUAMYPHOZO

AUCbMA C UCNONB308AHUEM OA308bIX CPEOCME
MeKCMOoBbIX pe0aKmopos.

2. @opmamuposarue mekcmosbix OOKYMeHMO8
(vemanoska napamempog cmpaHuybl
OOKYMEeHma, opmamupoganue cumMeoni08 U
abzayes; 6CMABKA KOJIOHMUMYI08 U HOMEPOS
cmpaHuyy).

3. Bcmaexa 6 Ooxymenm ¢hopmyn, mabauy,
uz0bpadxcenull, oghopmieHue CnUcKos.




4. Co3zoanue Hebonbuux MeKCcmoeblx
OOKYMEHMO8 ¢ Yumamamu u CCbLIKaMU Ha
yumupyemble UCMOYHUKU

3.2

Komnrerotepnast rpaduka

3HAKOMCTBO C TrpaQUUeCKUMH pPEIaKTOPaMHU.
PacTposbie PHUCYHKH. Hcnonb3oBanue
rpadUYeCcKUX MPUMUTHBOB.

Onepanuu  pelakTHPOBAHHS — TpapUUICSCKHX
00BEKTOB, B  TOM  YHcle  ITUPPOBBIX
dotorpaduii: M3MEHEHHE pa3Mmepa, OOpe3Ka,
MOBOPOT, OTpa)keHue, pabora ¢ obnactaMu
(BBLOENIEHNE, KOIMPOBAHUE, 3aJlUBKa I[BETOM),
KOPPEKIHS [IBETa, APKOCTH M KOHTPACTHOCTH.
BekTopnas rpaduxa.

Co3aHne BEeKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CpeICTBAaMHU TEKCTOBOTO MpoIleccopa WU
JIpyTux nporpamm (npuioxenuit). Jlobasnenue
BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

PackpsiBaTh CMBICT N3y4aeMBbIX TOHATUH.
AHanu3upoBaTh MOJIb30BATEILCKUI HHTEpDEiic
NPUMEHSEMOI0 IPOTrPaMMHOIO CpEICTBAa B
paboTe ¢ KOMIBIOTEPHOU TPaPUKOA.
Omnpenenarb  yclioBUS U BO3MOXHOCTHU
OPUMEHEHUs MPOTPaMMHOIO CpeicTBa AJis
pellleHusT THUIOBBIX 3a7ady B  pabore ¢
KOMIBIOTEPHOU TpaduKOM.

BeisiBnsaTe  o0mmiee ©  pasnuumMs B Pa3sHBIX
NpPOrpaMMHBIX TPOJAYKTaX, MpPEAHA3HAYEHHBIX
JUIsL pellieHusl OJJHOTO KJlacca 3a/1a4 B paboTe ¢
KOMITBIOTEPHOU

rpadukoi.
Co3naBaTth W pPEJaKTHPOBATH H300paKEHUS C
ITOMOLIBIO MHCTPYMEHTOB pacTpoBOro

rpaduvecKoro penakropa.

Co3naBaTh W pelaKTHPOBATh HM300pPAKCHHS C
TIOMOIIIBIO WHCTPYMEHTOB BEKTOPHOTO
rpaduyecKkoro peaakTopa.

J106aBIsATH BEKTOPHBIC PUCYHKH B TOKYMEHTBI
Ilpakmuueckue pabomor:

1. Cos0anue  uw/unu  pedakmupogarue
u300padicenus, 6 MoM uucie YuPposvix
Gomoepauii, ¢ NOMOWBIO UHCMPYMEHMOB
Pacmposo2o epaghuiecko2o pedakmopa.

2. Coz0anue u pedakmuposanue u300padceHus
C  NOMOWbBIO UHCMPYMEHMOE  BEKMOPHO2O0
2paguneckoeo pedakmopa
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MynbTUMeaNITHBIE TTPE3CHTAIUN

[ToaroroBka MyJbTUMEIUUHBIX MPE3CHTAIIUMN.
Cmaitn. JlobaBieHue Ha cClaij TeKcTa U
n3ob0pakeHuii. Paborta ¢  HECKOJbKHUMHU
claiiamMu.
JloGaBieHue Ha ClTai
ayJTMOBHU3yaITbHBIX
INunepcebliku

NAHHBIX. AHumarusi.

PackpeiBaTh CMBICT N3y4aeMBbIX MTOHSATHH.
AHanu3upoBaTh MOJIb30BATEILCKUN HHTEPQEIC
MPUMEHSEMOr0 IPOTPaMMHOTO CpPEJICTBA B
paboTe ¢ MyJIbTUMETUHHBIMU TTPE3CHTAIIUSIMH.
Onpenenarp yCIoBHUS U BO3MOKHOCTH
MPUMEHECHHSI TPOTPAMMHOTO CpPEJCTBA IS
pelieHusT TUIOBBIX 3a7a4y B padore ¢
MYJIbTUMEIMHHBIMU TIPE3CHTALIASIMHU.
BreisBisiTh  0oOlIee M pa3nuuus B Pa3HBIX
MPOrPaMMHBIX TIPOAYKTaX, MpeIHa3HAYCHHBIX
JUTSL pEIIESHUsT OJTHOTO KJlacca 3aja4d B padoTe ¢
MYJIbTUMEIMIHHBIMU TIPE3CHTALIASIMHU.
CoznaBaTh MpEe3eHTAllUU, UCIIOJBb3YsS T'OTOBBIC
1a0bJIOHEL.

Ilpakmuueckue pabomot:

1. Coz0anue npezeHmayuu ¢ 2unepccovliKamu Ha
OCHOBe 20MOo8bIX WADIOHOE

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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TEMATHUYECKOE INTAHMPOBAHUE

8 KITACC (ouHast m 04yHO-3a09HAast POPMBI OOYICHHS)
lgac B Hegemo, 34 Jyaca B TOJ

No

/1

HaumMenoBanue pa3aenoB u Tem
y4eOHOT0 MpeameTa

KomanuectBo
4acoB

[IporpammHoOe conepxaHue

OCHOBHBIE BUJIBI ICATETBHOCTH 00YJAFOIIIXCSI

Pa3nen 1. Teopernueckue
OCHOBBI HH(POPMATHKH




1.1

CHcTeMBbl CUNCIICHUS

Heno3unmoHHble W TIO3UIMOHHBIC CHCTEMBI
CUHCTICHUSI. Andasur. OcHoBaHue.
Paspépnyras dhopma 3amucu uucna. [lepeBox B
ACCATUYHYIO CHCTCMY 4YHUCCJI, 3allMCAaHHBIX B
JIPYTUX CUCTEMaX CUHCIICHUS.

Pumckas cuctema cuuciIeHusI.

JlBonuHasi cucrema cuncienus. [lepeBon memnbix
yucen B npexnenax or 0 no 1024 B n1BonuHyrO
CHCTEMY CYMCIICHUs. BocbMepuyHas cucrema
cuucienus. llepeBoy uncen U3 BOCBMEPUYHON
CHCTEMBI B JBOUYHYIO U JIECTUYHYIO CUCTEMBI
u obOpatHo. IllectHammarepuuHas cucTeMa
CUHCJICHUSI. [lepeBon qHCce u3
HICCTHaIIHaTequHOﬁ CUCTCMbl B JABOHWYHYIO,
BOCBMEPHYHYIO M JCCATUYHYK) CHUCTEMBI U
oOpaTHo.

Apudmernueckue omepauud B JIBOMYHOM
CHUCTEME CUUCIICHU

PackpbIBaTh CMBICI U3Y4aE€MBIX MOHATHH.
BbisBnsaTh  paziauune B NO3ULUOHHBIX U
HEMO3UIMOHHBIX CUCTEMAX CUMCIICHUS.
BousiBiATe  o0miee u pa3nuyMs B pasHbIX
HO3ULIMOHHBIX CUCTEMAX CUMCICHMSL.
3anuceiBaTh HeOoabiKe (0T 0 1o 1024) nensie
yuciaa B Pa3IMYHBIX MO3UIUOHHBIX CHUCTEMax

CUMCIICHUS (1BOUYHOM, BOCBMEPUYHOM,
IICCTHAAIIATCPUIHOM ).

CpaBHHMBaATh 1I€TIBIE€ 4YHWCJIA, 3allUCAaHHBIC B
JIBOUYHOM, BOCbMEPUYHOMN u

HICCTHaIIHaTequHOﬁ CHUCTEMAX CUHHCIICHHA.
BreimonaaTs OIrepanuru CJIOKCHHUA U YMHOXKCHU A
HaJ HEOOJILIITUMU JBOWMYHBIMHU YU CJIaMU

1.2

DJIeMeHThl MaTEMaTHISCKOM
JIOTUKH

Jlormueckue  BbIcKasbiBaHus.  Jlornueckue
3HAUEHUs BbBICKA3bIBAaHUU. OJEMEHTapHblE U
COCTaBHbIE  BbICKa3blBaHMA.  Jlornueckue
ornepanuu: «u» (KOHBIOHKIHS, JOTHYECKOe
YMHOXKEHUE), «UITN» (AU3BbIOHKIIHSL, TIOTHUECKOE
CIIOKEHUE), «HE» (JIOTUYECKOE OTPHUIIAHUE).
IIpuopurer JIOTMYECKUX OIIEPALIUH.
Onpenenenue HUCTUHHOCTHU COCTaBHOTO
BBICKA3bIBAHUS, €CIM M3BECTHBl 3HAYEHUS
HMCTUHHOCTU BXOJSIIUX B HErO 3JIEMEHTapHBIX
BBICKa3bIBaHUM.  Jlormdyeckue  BBIpaKEHUS.
[IpaBuia 3amucu JIOTUYECKUX BBIPAKEHUU.
[TocTpoeHue TabIUL] UCTUHHOCTH JIOTHYECKUX
BBIPAKCHUIN

PackpbIBaTh CMBICT U3y4aeMBIX ITOHATUN.
AHanu3upoBaTth  JIOTMYECKYIO  CTPYKTYpYy
BBICKA3bIBaHUM.

Hcnonb30BaTh TOrMYECKHE ONEpALUH.

CtpouTh TaOINIBI ICTUHHOCTH JUIS IOTHYECKUX
BBIPa)KECHMUIA.

Beruuncnars HUCTUHHOCTHOE
JIOTUYECKOTO BBIPAXKEHUSI.
3HaKOMHUTBCSI €  JIOTMYECKMMHU  OCHOBaMU
KOMIIbIOTEpA

3HA4YCHUC




Jlormueckme JJICMCHTHI. 3HAKOMCTBO C
JJIOTUYCCKUMHU OCHOBAMM KOMITBKOTCPA

Paszgean 2. AinropuT™Mbl u
NMPOrpaMMHPOBaHUE

2.1

HcnonnuTenu v anropuTMsl.
AJTOpUTMUYECKUE KOHCTPYKIIMH

10

ITonsaTne anropurMa. Hcnonnurenn
AIrOPUTMOB. AJITOPUTM Kak IUIaH YIPABJICHUS
HCTIOTHUTEIIEM.

CpoiictBa anroputma. CrocoObl  3amucu
anroputma (CIOBECHBIM, B BUJE OJOK-CXEMBI,
nporpamma).
ANropuTMHUYECKHE
Koncrpykuusa  «cnepoBanue».  JIuHelHbIH
AITOPUTM. OrpaH14eHHOCTh JIMHENHBIX
QITOPUTMOB: HEBO3MOXKHOCTh MPEAYCMOTPETH
3aBUCUMOCTh MOCJIEI0BATEIbHOCTH
BBITIOJIHSIEMBIX JIEUCTBHI OT HCXOHBIX JTAHHBIX.
KoHcTpykuuss ~ «BeTBiIeHHE»:  MOJHAsA U
HETIOTHAas (hopMmBI. Brinonnenune "
HEBBLIMIOJTHEHHE  ycJoBHs  (MCTMHHOCTH U
JIO)KHOCTh  BBICKa3biBaHusi).  [IpocTeie
COCTaBHBIE YCJIOBHSI.

KoHCcTpyKilust ~ «ITOBTOpEHMS»:  LHKIBI €
3aIaHHBIM UYHCJIOM TOBTOPEHUU, C YCIOBUEM
BBITOJHEHUS, C TEPEMEHHOM IIUKJIA.
Pazpabotka ans opmanbHOTO HUCHOTHHUTENS
aNropuT™Ma, TPHUBOIAMIETO K TpedyeMomy
pe3yiabTaTy TMpPU  KOHKPETHBIX  HCXOJIHBIX
JMaHHBIX. Pa3paboTka HECTI0KHBIX aJITOPUTMOB C
WCIIONb30BAHUEM IIMKJIOB M BETBJICHUW IS
ynpasiaeHus: (HOpPMaTbHBIMUA HCIIOJTHUTEIISIMH,
TakuMHu Kak Pobot, Uepenaiika,

KOHCTPYKLHH.

PackpbiBaTh CMbICH U3y4aeMbIX ITOHATHIA.
AHaIM3UpOBaTH npejiaracmMbie
MOCJE0BATEIbBHOCTY KOMaHJ Ha MpPEeIMET
HaJIM4Ms Y HUX TAKUX CBOMCTB alIroOpuTMa, KaK
JIUCKPETHOCTD,
JIETEPMUHUPOBAHHOCTb,
pe3yJIbTaTUBHOCTh, MACCOBOCTb.
Onpenenarp 1o OJIOK-CXeMe, I pelieHus
Kakod  3ajadu NpeaHa3HayeH  JaHHbIN
AITOPUTM.

AHanu3upoBaTh U3MEHEHHUE 3HAYCHUHN BEJIMUYUH
IIPY MTOLIArOBOM BBITIOJTHEHUH aJITOPUTMA.
OmnpenensTh M0 BBIOPAHHOMY METOY pPElIeHUs
3a7a4M, KakKie allfOPUTMUYECKUE KOHCTPYKIIHHI
MOT'YT BOWTH B aJITOPUTM.

CpaBHHMBaATh pa3lIMYHBbIE AITOPUTMBI PEIICHUS
OJIHOH 3aJ1a4M.

Co3maBaTh, BBINONHATH BPYYHYHO M Ha
KOMIIBIOTEPE  HECJOXKHBIE  AITOPUTMBI  C
HCIIOJIb30BAHUEM IIMKJIOB W BETBJICHUM JIJIS
VIOPABICHUS UCHOJHUTENSIMH, TAKUMHU Kak
Po6ort, Uepenamika, YUepTéxHUK.

Hcnonaars TOTOBBIC aIrOPUTMBI npu
KOHKPETHBIX UCXOJHBIX JAHHBIX.

Ctpouth ISl UCHIOTHUTENS apuPMETHIECKUX
e CTBUI e oYK KOMaH/I, JaroImuX
TpeOyemblii  pe3ynabTaT TMpU  KOHKPETHBIX
HMCXOJHBIX JaHHBIX.

Ilpakmuueckue padomol:

IIOHATHOCTD,




YepTéxHUK. Brinonnenue aJITOPUTMOB
BPYUYHYIO U Ha KOMIIbIoTepe. CUHTAaKCUUECKHUE U
noruyeckue omrOku. OTKa3bl

1. Co3z0anue u evinoaHeHue Ha KOMNblOMepe
HECNIOJCHBIX ANCOPUMMOE C UCHONb308AHUEM
YUKI08 U  @emeleHull  O1A  YNpaeieHus
ucnoarHumenamu, — makumu — kak  Pobom,
Yepenawka, YepméxicHux.

2. Ilpeobpazosanue aneopumma u3 O0OHOU
Gopmul 3anucu 6 opyeyio.

3. Pazpabomyxa ons ¢hopmanvrozo ucnornumens
aneopumma, npusodaujeco K mpebdyemomy
pe3yiemamy  npu  KOHKPEMHbIX — UCXOOHBIX
OAHHbIX.

4. «Pyunoe» ucnonnenue 20mogulx aicopummos
NpU KOHKPEMHbIX UCXOOHBIX OAHHBIX

2.2

S13BIK MpOrpaMMHUpPOBAHUSA

A3k nmporpammupoBanus  (Python, C++,
ITackainb, Java, CH#, IIxonpHbIH
AnropurMuyeckuil SI3bIK).

Cucrema nporpaMMHUpOBaHMSL: PENAKTOP TEKCTA
MPOrpaMM, TPAHCIISITOP, OTJIAAUHUK.
Ilepemennasa: Tun, ums, 3HadeHue. Llemnble,
BELIECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE.
Omnepartop mpucBauBaHus. ApHpMeTHUECKHE
BBIPKCHUS

U TOpAJOK uX BeluucieHusd. Onepauuu ¢
LENIbIMU YHCJIAMU: LEJIOYHCIEHHOE JIeIeHUE,
OCTaTOK OT JEJICHUS.

BerBnenusi. CocraBHBIE yCIOBUS (3amUCh
JIOTUYECKUX BBIPAKEHUIN HA M3Y4aeMOM SI3bIKE
nporpaMMmupoBanus). Haxoxnenue MUHUMyMa
Y MakCUMyMa U3 JABYX, TPEX U YETHIPEX UMCEIL.
Pemenne kBagpaTHOro ypaBHEHHs, UMEIOILIETO
BELIECTBEHHBIE KOPHH.

PackpbiBaTh CMBICH U3y4aeMbIX TOHATHIA.
Onpenenarb 1no mnporpamme, i peuIeHUs
KaKoW 3aJjaui OHA IIpeAHa3HavYCHa.

Crpouts apudmernueckue, CTPOKOBBIE,
JOTUYECKUE BBIPAKEHUSI W BBIYUCIATH UX
3HAYEHUs.

[IporpammMupoBaTh  JIMHEWHBIE  AJTOPUTMBI,

IIPEAINOIararonme BBIYKCIICHUE
apu(PMETUYECKUX, CTPOKOBBIX MU JIOTHYECKHX
BBIPAKECHUI.

PazpabGarbiBath  mporpamMMmbl,  COAEpIKallue
orepaTop (omepaTopsl) BETBICHHUS, B TOM YHUCIIE
C MCTIOJIb30BAaHUEM JIOTHYECKUX OTICPAIIHA.
Pa3pabaTpiBaTh  TpoOTrpamMMbl,  CcOAEpIKaIIne
omepatop (onepaTopsl) MUKIIA.

BEINOMHATE AMATOTOBYIO OTJIAJKY MIPOTPAMM.
Ilpaxkmuueckue padbomui:

1. Ilpoepammuposanue TuHeUHbIX Al20PUMMOS,
npeononazanuux 8bluUCTeHUE
apugmemuyeckux u 102U4ecKux 8blpaiceHull Ha




JluanoroBasi oOTJajJka IpOrpamMM: IOIIAroBOE
BBIIIOJTHEHUE, IPOCMOTP 3HAUEHUN BEJIWYMH,
OTJIaJI0OYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.
Hukn c ycnoBuem. Anroput™m EBkiampa ans
HaXO0XKJCHUs HauOOJbILEro OOIIEro IeIUTeNs
JBYyX HaTypaJbHbIX uuceln. Pa3Ouenue 3amnucu
HaTypaJbHOI'O YKCiIa B TO3ULMOHHON CUCTEME C
OCHOBaHMEM, MEHbIIUM WK paBHbIM 10, Ha
OTJeNbHbIE LIU(PBI.

Hukn ¢ nepeMeHHON. AJTOPUTMBI IPOBEPKU
JeTUMOCTH OJHOI'0 IIeJIOr0 YHcia Ha JpYyroe,
IIPOBEPKU HATYpaJIbHOT'O YKCia Ha IPOCTOTY.
O6paboTka CUMBOJIbHBIX JIAHHBIX.
CumMBOJbHBIE  (CTPOKOBBIE)  IEpEMEHHBIE.
[TocumBonbHass oOpaboTka cTpok. Iloacuér
4acTOThl IMOSIBJIEHHUS CHUMBOJIa B  CTpOKE.
Berpoensble GyHKIMM U1 00pabOTKU CTPOK

U3y4aemMom s3vlke NpocpamMmuposanus (00HoOM
u3z nepeuns: Python, C++, Ilackans, Java, C#,
Lxonvuwiii Aneopummuveckuii A3vix).

2. Paspabomka npocpamm,  cooepiucauux
onepamop  (onepamopwvi)  6emejieHus,  Ha
U3y4yaemMom  A3blKe NPOSpAMMUPOBAHUS U3
npUEeOEHHO20 8biuLe NEPEeUHs.

3. Paspabomxa npocpamm, coldepircaujux
onepamop (onepamopwvl) Yukid, Ha U3y4aemom
A3bIKE NPOCPAMMUPOBAHUS U3 NPUBEOEHHO20
svluLe nepeuns

2.3 | AHanu3 aJIrOpuTMOB 2 Onpenenenue BO3MOXKHBIX pe3ynbTaToB | PackpsIBaTh CMBICT M3y4aeMBbIX ITOHATHN.

paboThl alNropuT™Ma NpU JAHHOM MHOXKECTBE | AHAIM3UPOBATh  TOTOBBIE  aJITOPUTMBI U
BXOJAHBIX IOAaHHBIX, OIIPEACICHUC BO3MOXKHBIX | ITPOrpaMMBbI
BXOJHBIX [aHHBIX, NPUBOISIINUX K JIaHHOMY
pe3yabTaTy

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC (o4Hast 1 04HO-3a04Hasi GOPMBI OOyUEHHUS)
lyac B Hexemro, 34 Jaca B ToJ

Ne
/o

HanmeHnoBanue pa3zienoB u Tem
y4eOHOro0 NpeaMeTa

KomuuectBo
JacoB

HporpaMMHoe COACPIKAHUC

OcHOBHBIC BUABI ACATCIBbHOCTHU o6yqa101u1/1xc;1




Pasznea 1. lndposas
rPaMOTHOCTb

1.1

['moGanbHas cetb MIHTEpHET 1
CTpareruu 0€30MacHOro
IIOBEICHUSA B HEU

I'mo6anpHas cerb MuTtepHer. IP-anpeca y3nos.
CereBoe  XpaHeHME  JIlaHHbIX.  MeToabl
WHUBUAYAIBHOTO U KOJJIEKTUBHOTO
pa3melneHust HoBoi nHpopmanuu B IHTEepHETE.
bonbimive naHHble  (MHTEpHET-IAHHBIE, B
YaCTHOCTH JIaHHBIE COLIMAJIbHBIX CETEH).

[Tonsatue 06 uHOpMaIMOHHOM 0E30MaCHOCTH.
Yrpo3sl uHGOpPMAITMOHHONW O€30MaCHOCTH TMPHU
pabore B TIVIOOANBHOM CETH W  METOIBI
nporuBozeiictBust uMm. IlpaBuna GezonacHoi
ayTeHTU(UKALIUH. 3amuTa JTUYHON
unpopmanmn B WHTepHere. be3omacHbie
cTparernu  mnoBeAeHus B VHTepHere.
[Ipenynpexnenue BOBJICUCHHS B
JNECTPYKTUBHBIE M KPUMHHAIbHBIE (DOPMBI
CETeBOM aKTMBHOCTHU (KMOEpOYJUIMHT, (PUIIMHT

u apyrue hpopMmsl)

PackpbIBaTh CMBICIT U3y9aeMbIX ITOHSATHIA.
AHanu3upoBarh JIOMEHHBIC MMeHa
KOMIIBIOTEPOB M ajgpeca JOKYMEHTOB B
HNurepHere.

OnpenensTh MHUHUMAaJIbHOE BpeMs,
HEoOXOoauMoOe JUIsl  Tiepefadyd  HM3BECTHOTO
00bEMa JJAHHBIX 10 KaHATTY CBSI3M C H3BECTHBIMHU
XapaKTePUCTHKAMHU.

Pacnio3HaBaTh MOTCHIMAIBHBIC YIPO3bl W
BpPCIHBIC  BO3JICHCTBUSA, CBSI3aHHBIC c
UH(POPMALMOHHBIMA M KOMMYHHUKAIIMOHHBIMH
TEXHOJIOTHSIMH, OIICHUBATH TpeIaracMbIe MyTH
UX YCTPaHEHHUSI.

Ilpakmuueckue pabomot:

1. Co30aHue KOMNIEKCHbIX UHDOPMAYUOHHBIX
00beKmos 6 suoe 8eb-cmpanuy, BKIOUAIOUWUX
epaguueckue 00veKmvl, ¢ UCNONL308AHUEM
KOHCMPYKMOPO8 (uadbioHo08).

2. 3nakomcmeo ¢ mexanuzmamu obecneyeHus
NnpUBAMHOCMU

u 6besonacnoil pabomsl ¢ pecypcamu cemu
Humepnem, memooamu aymenmuguxayuu, 6
MOM YUCTE NPUMEHSEMBIMU 8 CEPBUCAX 20CYCTIY2

1.2

Pa6ora B nnopmaninoHHoM
IPOCTPaHCTBE

Bunsl pesrensHoctn B MIHTEpHETE. MHTEPHET-
CepBUCHI:  KOMMYHHKAIIMOHHBIE  CEpPBUCHI
(moutoBas cnyx0a, BUIEO-KOH(EPEHII-CBSI3b U
JpyTue),  CIOpaBOYHBIE  CIHYXKObI  (KapThl,
pacnucaHusi U JIpyrue), MOUCKOBBIE CIIYKOBbI,

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHH.

[IpuBoauTE HpUMEpPHI CHUTYyallMH, B KOTOPBIX
TpeOyeTcsl MCIOIb30BaTh KOMMYHUKAITMOHHBIC
CEpPBHCHI, CIIPABOYHBIE U MOUCKOBBIC CIYKOBI U

Ap.

CITY>KOBI OOHOBJICHHUS nporpaMMHoOro | OnpenensiTe KOJIMYECTBO CTPaHUL, HalIEHHBIX
oOecnieueHus W Jpyrue ciayxObl. CepBHCHI | TOMCKOBBIM  CEPBEpPOM IO  3ampocaM ¢
roCcyJapCTBEHHBIX YCIIYT. OO6naynple | MCMOJIb30BAHUEM JIOTHUECKHUX OTEpaIlHid.




XpaHWwIuIa JIaHHbIX. CpeacTBa COBMECTHOM
pa3paboTKu  JOKYMEHTOB  (OHJIaWH-O(UCHI).
[IporpamMmmHOe oOecrieueHne Kak BeO-CEpBHC:
OHJIAHOBBIE  TEKCTOBbIE M  rpaduveckue
PEIaKTOPbI, Cpe/Ibl pa3paboTKH MPOrpaMm

[IpuBoaUTE TpUMEPHI YCIYT, JOCTYMHBIX Ha
CepBUCaX TOCYAAPCTBEHHBIX YCIIYT.

[IpuBOIUTE MpUMEPHI OHJIAIHOBBIX TEKCTOBBIX
U rpadUUecKuX pedaKTOpoB, Cpea pa3pabOTKH
IPOrpaMM.

Ilpakmuueckue padomoi:

1. Iouck unghopmayuu 6 cemu Humeprem no
3anpocam ¢ UCHONb30GAHUEM  JIO2UYECKUX
onepayuil.

2. Hcnonvzosanue  oHaauu-oguca 0
paspabomxku OOKYMeHmOos

Pa3nea 2. Teopernueckue
OCHOBBI HH(pOPMATHKHI

2.1

MopenupoBaHue Kak METOA
HO3HAHUSA

Mogpens. 3amauym, pemiaeMpie C MOMOIIBIO
MojnenupoBanus. Knaccudukauuum mozeneil.
MarepuanbHsie (HaTypHBbIE) u
uHpopMalMOHHbIe Mojenu. HenmpepbiBHbIE U
TMCKpeTHBIE MOJIeNd. VIMUTallnOHHBIE MOEIIH.
Urposbie moxenu. OreHka aJeKBaTHOCTH
MOJIEIA MOJAETHPYEMOMY OOBEKTY H UENsIM
MO/IEIMPOBAHUS.

Tabnuunble MOJIEIH. Tabnuna KaK
MPEJCTaBICHUE OTHOLICHHUS.

ba3el panHbIx. OTOOp B Tabiuie CTpPOK,
YJIOBJIETBOPSIOIINX 3a/IaHHOMY YCIIOBHIO.
I'pad. Bepmuna, pedpo, MyTh.
OpueHTHpOBaHHBIE M  HEOPUEHTHPOBAHHBIE
rpadsl. JmuHa (Bec) pedpa. BecoBas marpuiia
rpada. J[n1Ha myTu Mexy BepIIMHAMU Tpada.
[louck ontumampHOTO TYTH B Tpade.
HauanbHas BepminHa (MCTOYHHMK) M KOHEUHas
BepIIMHA (CTOK) B OPHEHTHPOBAHHOM rpade.

PackpsIBaTh CMBICT N3y4aeMBbIX ITOHATUN.
Omnpenensats BuA MHPOPMALMOHHOW MOJEIH B
3aBUCHUMOCTH OT CTOAILIEH 3aa4u.
AHanu3upoBaTh MH(POPMALMOHHBIE MOJEIH
(Tabnuubl, rpaduKu, AMArpaMMbl, CXEMBI U JIp.).
Ocy1iecTBIATh CUCTEMHBIM aHaIM3 OOBEKTa,
BBICNISITh CPEM €ro CBOMCTB Te CBOICTBa,
KOTOpBIE CYLECTBEHHBI C TOUKU 3pEHUS LieNen

MOJICITUPOBAHUSI.
OnenuBath a/IeKBaTHOCTh MO/JIEITH
MOJIETTUPYEMOMY 00BEKTYy " LEeJAM
MOJICTTHPOBAHHUSI.

CTpoUTh W WHTEPHPETUPOBATH PA3IUYHBIC
nH(OpMAIIMOHHBIE MOJIeNn (Tabnwuibl,

auarpammbl, Tpadbl, IEpeBO, CXEMbl, OJOK-
CXEMBI JITOPUTMOB).

UccnenoBath ¢ momoribio HMHGOPMALMOHHBIX
Mojienieii  OOBEKTHI B COOTBETCTBUM  C
ITOCTaBJIECHHOM 3aa4ei.




Brruucnenue KOJINYECTBA nyTeu B
HaIpaBJICHHOM alUKJINYecKoM rpade.

HepeBo. Kopens, BepimmHa (y3en), IucT, pedpo
(myra) nepeBa. Bwicora nepesa. Ilogmepeso.
[Ipumeps! ucrnonb3oBanus aepeBbeB. [lepeGop
BApUAHTOB C IOMOIIIBIO JIEpEBA.

IlonsTne MaTemaTHyecKodl MojelH. 3aJadu,
pelaeMbpie  C  TIOMOIIBIO MaTEMaTUYECKOTO
(KOMIBIOTEPHOT0) MojenupoBaHus. OTianuue
MaTeMaTHYeCKOH MOJICITH OT HATypHOW MOJICIN
U OT CJIOBECHOrO (JIUTEpPaTypHOIrO) OIMUCAHUS
o0beKTa.

Oranbl  KOMIBIOTEPHOTO  MOJIEIMPOBAHMUS:
MMOCTaHOBKA 3a/1auu, MMOCTPOCHUE
MaTeMaTHYeCKOH  MOJENH,  IporpaMMHas
peanu3anusi,  TECTUPOBAHHME,  TMPOBEICHUE
KOMITBIOTEPHOTO OJKCIIEpUMEHTa, aHaju3 ero
pe3yIbTaTOB, YTOUHEHHE MOJIEITH

N3yyath JTaIlbl KOMITBFOTEPHOTO
MOJICTTUPOBAHUSI.

Paborarh ¢ TOTOBBIMH  KOMITBIOTCPHBIMH
MOJETSIMU M3  PA3JIMYHBIX  MPEIMETHBIX
o0OacTei.

Ilpakmuueckue pabomol:

1. Cozoanue oonomabauunoli 6a3zvl OAHHLIX.
Touck oannvix 6 2comosoii base.

2. Paboma c¢ 2comogviMu KOMIbIOMEPHLIMU
MOOensaMU U3 PA3IUYHBIX  NPEOMEmHbIX
obnacmeil.

3. Ilpoepammuas peanuszayusi npocmeumiux
Mamemamuyeckux mooeell

Pa3nes 3. Anropurmsl u
NPOrpaMMHUPOBaHHE

3.1

Pa3paboTtka anropuTMoB u
nporpamm

Pazbuenue 3agaun Ha moazanayn. CoctaBieHue
QITOPUTMOB U TMPOTPAaMM C HCIOJIb30BaHUEM
BETBJIICHUI, IMKJIOB U  BCHOMOTaTEIbHBIX
QITOPUTMOB JUISl YIPABJIEHUS HUCIOJHUTEIEM
Po6oT wiu aApyruMu UCIOTHUTENSMU, TAKUMU
kak Yepenamnika, YepTEXHUK U IPYTUMHU.

Tabnuanbie BEJTMYUHBI (MaccuBbI).
Opnomepuble  MaccuBbl. CocTaBieHHE U
OTJIaJIKa TpOrpamM, pEeaTU3YIOLIUX TUIIOBbIE
AITOPUTMBI 00PAOOTKH OJJHOMEPHBIX YHNCITOBBIX
MacCHBOB, Ha OJIHOM u3 S3BIKOB
nporpammupoBanust (Python, C++, Ilackaib,
Java, C#, IlxonbHbli AJropuTMUYECKUN

PackpbIBaTh CMBICI NU3y4aeMbIX MOHSITHIA.
PazpabGareiBate mporpammbl  Juisi  00pabOTKH
OJIHOMEPHOT'O MACCHBA LENBIX YUCEIL.
OcymiecTBidTh pa30UeHNE UCXOIHOM 3a7]a4M Ha
N0/A3aJauH.

Pa3pabatbiBaTh  mporpammbl,  cojeprKaline
noJporpamMmy(bl).

Ilpakmuueckue padbomul:

1. Cocmaenenue npozpamm ¢ uUCnoIb308anuem
8CNOMO2AMENbHBIX aneopummos ons
VNPAGNEeHUss UCHOTHUMENAMU, MAKUMU  KAK
Pobom, Yepenawxa, Yepméxcrux.




S3BIK):  3amOJIHEHHE YHCJIOBOTO  MacCHBa
CIy4yallHBIMM YHCJIaMH, B COOTBETCTBUU C
dbopmynoit  wim  myréM  BBOJAa  YHCeT,
HaxO0XJICHUE€ CYMMbI 3JEMEHTOB MAacCHUBa,
JIMHEWHBIH IIOMCK 3aJaHHOr0 3HAYEHHUSI B
MacCHBE, IOJACYET  BJIEMCHTOB  MAaCCHBA,
YIOBJICTBOPSIONINX  3aJaHHOMY  YCJIOBHIO,
Hax0XJICHHE€ MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa MaccuBa. COpTUPOBKA MacCHBa.

O6paboTka TMMOTOKAa JAHHBIX: BBIUKCICHUE

KOJINYECTBA, CYMMBI, CpeaHero
apudmeTnyeckoro, MHUHUMAJIBHOTO u
MAaKCHUMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEI0BATEILHOCTH,

YAOBJICTBOPAOIINX 3dJaHHOMY YCJIOBUIO

2. CocmasneHue u omaaoka npocPamm,
peanuyiouux munosvie aneopummbl
00pabOmMKU 0OHOMEPHBIX YUCTIOBbIX MACCUBOS,
HA OOHOM U3 A3bIKO8 NPOSPAMMUPOBAHUS
(Python, C++, Ilackans, Java, C#, LllxonvHolil
Aneopummuueckuii A3vix)

3.2

Ynpasnenue

Vnpasnenne. Curnan. OOparHas — CBS3b.
[TonmyyeHue curHanoB OoT HU(POBBIX AATYMKOB
(kacaHus1, pacCTOSTHUS, CBETA, 3BYKa U IPYTOTO).
[Tpumeps! HcIONB30BaHMS TPUHLIUIIA OOpPaTHOM
CBiA3M B CUCTCMaxX YyHpaBJICHUSA TEXHUYCCKUMHU
YCTPONCTBAMU C IMOMOIIBIO JATYMKOB, B TOM
YHUCJIe B pOOOTOTEXHUKE.

[Tpumepsr POOOTU3NPOBAHHBIX cucTeM
(cucrema YIIpaBJIECHUSA JBYDKEHUEM B
TPAHCHOPTHOM cHcTeMe, CBapOYHas JIMHUS
aBT03aBO/Ia, aBTOMATU3UPOBAHHOE YIPaBICHUE
OTOIJIEHWsI ~ JIOMa, aBTOHOMHAas  CHCTEeMa
YIOPaBJICHUS TPAHCHOPTHBIM CPEACTBOM U
JPYTHUE CUCTEMBI)

PackpbiBaTh CMBICT U3y4aeMbIX TOHATHIA.
AHanu3upoBaTh OTHOIICHHUS B KUBOU MPUPOJIE,
TEXHUYECKUX U COIHATBHBIX (IIKOJIA, CEMbS H
Jp.) cUcTeMax ¢ MO3UIUH YIIPaBICHUS.
N3ydath mpuMepsl poOOTH3HPOBAHHBIX CUCTEM.
Ilpakmuueckue padomol:

1. 3naxomcmeo ¢ yuebHot cpedoti pazpabomru
npozpamm VIpaegnenus OBUNCYUUMUCS
pobomamu

Pasnen 4. UnopmanoHHbIe
TeXHOJIOTHH




4.1

DNEeKTPOHHBIE TaOIUIIBI
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[TonsiTie 00 SJCKTPOHHBIX TaOaUNax. TuIbI
JAHHBIX B SYEMKax AJIEKTPOHHOM TaOJMIIBI.
PenaktupoBanue u (hopMaTUPOBAHUE TAOJIHII.
BcerpoeHHbIe G yHKITUY IS TOMCKA MAKCUMYMA,
MHUHHUMYMa, CYMMBI U CPEIHETO
apudmernueckoro. CopTUpOBKa JaHHBIX B
BBIJICJIEHHOM JAaras3oHe. [Toctpoenue
TUarpamMmm (rucrorpamma, KpyroBas
auarpaMma, TOYeYHas Juarpamma). BsiOop
THUTIA THATPAMMBI.

[IpeoOpa3oBanue Gopmys NpU KOMUPOBAHUH.
OtHOCHTENbHASA, A0CONIOTHAS M CMEIIaHHas
ajpecarusi.

VYCIOBHBIE  BBIYUCIICHHUS B  3JIEKTPOHHBIX
tabnumax.  CyMMUpoOBaHHE H  IMOJACYET
3HAUCHUH, OTBEYAIONIUX 3aJaHHOMY YCIIOBHIO.
OO6pabGoTtka  OONbIIMX HAOOPOB  JIaHHBIX.
UwncrieHHOEe MOJISTMPOBAHUE B DIIEKTPOHHBIX
TabauIax

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSITHA.
AHanu3upoBaTh MOJIb30BATEILCKUI HHTEpDEiic
NPUMEHSIEMOTO POTPAMMHOTO CpEJICTBA B
paboTe ¢ AIMEKTPOHHBIMH TAOIUIIAMHU.
Onpenensth  ycloBHS U BO3MOXHOCTH
MPUMEHECHHSI TIPOTPAMMHOTO CpPEICTBA IS
pelieHusi TUIOBBIX 3aja4 B pabore ¢
ANEKTPOHHBIMU TaOIUIIAMH.

BousiBiiATe  OOmIee ¥ pa3nuuus B pasHbIX
IPOrPaMMHBIX TPOJYKTaX, MPeIHA3HAYCHHBIX
JUISL PELICHHSI OJTHOTO KJiacca (Pa3HbBIX KIIACCOB)
3a/1a4 B paboTe C ANEKTPOHHBIMU TaOIULIAMHU.
PenaktupoBath u dbopmaTtupoBath
3JICKTPOHHBIC TAOJIUIIBI.

AHaIM3UPOBaTh U BU3yaJIM3UPOBATh JAHHBIC B
ANEKTPOHHBIX TAOJIHIIAX.

BbINONMHATE B 97€KTPOHHBIX TaOIUIAX PacuéThl
10 BBOJMMBIM IIOJIb30BaTeNeM GopMyiIaM C
UCTIONb30BaHUEM BCTPOCHHBIX (PYHKIIHIA.
OcCymiecTBIATh YHCICHHOE MOJACTHPOBAHUE B
IPOCTHIX 33/1a4aX U3 PA3IUYHBIX MPEIMETHBIX
oOracTe.

Ilpakmuueckue pabomoi:

1. B6oo oOannvix u gopmyn, oghopmnenue
maobauywi.

2. Copmuposxka u ¢uibmpayusi OAHHLIX 8
INEKMPOHHBIX MAOTUYAX.

3. Ilocmpoenue ouacpamm u epagukos &
INEKMPOHHBIX MAOTUYAX.

4. Buinoanenue pacuémog no  6800UMbIM
noavzoeamenem QOPMYIaAM ¢ UCNONb308AHUEM
BCMPOEHHBIX DYHKYULL.

5. Obpabomxka 6o1vbuUX HAOOPOE OAHHUIX.




6. Yucnennoe mooenuposanue 8 371eKmpOoHHbIX
mabauyax

4.2 | UadopmanimoHHbIE TEXHOJIOTHH B 1 Pons  wmHGbOpMANMOHHBIX  TEXHOJOTHH B | PacKphIBaTh CMBICI H3y4aeMbIX IOHSTHIA.
COBPEMEHHOM O0IIIeCTBE pa3BUTUU SKOHOMHKH MHpa, CTpaHbl, peruoHa. | O0cyxaaTh poJib UH(GOPMAITMOHHBIX
OTKpBITBIE 00pa30BATENbHbBIE PECYPCHI. TEXHOJIOTHI B COBPEMEHHOM MUDE.
IIpodeccun, ceszanubie ¢ uHPOpMarukoir u | OOCYK)AaTh 3HAYEHHUE OTKPBITBIX
MH()OPMALIMOHHBIMUA ~ TEXHOJOTHSIMH:  BeO- | 00pa30BaTEbHBIX PECYPCOB U BO3MOKHOCTH UX
Tu3aitHep, MIPOTPaMMHUCT, pa3paboTUUK | UCIIOJIH30BAHUS.
MOOUIIPHBIX ~ TPWIOKEHHWH,  TECTUPOBIIUK, | AHATU3UPOBATH U(MPOBHIE HABBIKH, KOTOPHIMH
ApPXUTEKTOP  MPOrPaMMHOTO  OOECIeUeHUs, | JODKCH 00J1aaTh BBITYCKHUK IIIKOJIBI.
CHEIUATUCT MO aHAIM3y JAHHBIX, CUCTeMHbIN | 3yuaTh npodeccum, CBSI3aHHBIE c
aJIMMHHUCTPATOP uH(pOPMaTUKOI u nH(GOPMaIMOHHBIMU
TEXHOJIOTHSIMHU.
Ilpakmuueckue pabomol:
1. Co3zo0anue npezenmayuu o0 npogheccusx,
cesazannvlx ¢ UKT
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME




MNEPEYEHb (KOAU®UKATOP) PACHIPEJIEJTEHHBIX 1O KJIACCAM
MMPOBEPAEMBIX TPEGOBAHWM K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSA U
IJIEMEHTOB COAEP)KAHUS 1O NHO®OPMATHUKE

B denepanbHbIX 1 perHOHABHBIX MPOIEAYPaX OICHKH KauyecTBa 00Pa30BaHUs HCIIOIb3YeTCs
nepeyeHb (KoaupuKaTop) pacipene’IeHHbIX 10 KjaccaM MPOBEPSEMbIX TPEOOBaHHA K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U IIEMEHTOB COIECPKaHUS 110 HH(POpPMaTHKE.

7 KJIACC

IIpoBepsiemble TPeOOBaHUS K Pe3y/IbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOI

NPOrpaMMmblI

Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBl OCHOBHOTO 001IIero 00pa3oBaHUs
pe3ynbTara
1 ITo Teme «IludpoBas rpaMOTHOCTHY

1.1 [TosicHATh Ha mpUMeEpax CMBICI NOHATUN «HMH}OpMaLIUs», «MHPOPMALIMOHHBII
mporeccy, «o0padoTka nHGOpMaLIUNY, «XpaHeHne HHOpMALIUNY, «TIeperadya
uHGbOpMAIHN

1.2 [IpyuBOIUTE HpUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U Meperadyu

nHbOpMaINY, CPABHUBATH X KOJMYECTBEHHbIC XapaKTEPUCTHKH

JOJITOBPEMCHHAA IaMSTh, YCTpOfICTBa BBOJAa — BBIBOI[a)

1.3 [Tonmy4ats U HCHOIB30BaTh HH(GOPMALIHMIO O XaPAKTEPUCTUKAX MEPCOHAIIBHOTO
KOMIIBIOTEpPA U €r0 OCHOBHBIX 3JIEMEHTax (Ipoleccop, onepaTUBHAs NaMsTh,

1.4 COOTHOCUTH XapaKTEPUCTHKH KOMITBIOTEPA C 3a/la4aMH, PEIIaeMBIMH C €ro
MTOMOIIBIO

1.5 OpueHTHpPOBAaTBCS B HEPAPXHUECKOW CTPYKType (HaillloBOW  CHCTEMBI
(3anuceiBaTh mosiHOe UMs daina (karanora), myTh K ¢ainy (katauory) mo
HMEIOLEMYCS OIIMCAaHUIO ¢aitnoBoit CTPYKTYPBI HEKOTOPOro

MH(OPMALMOHHOTO HOCHUTEIS)

1.6 PaGotate ¢ (aitioBoit cHCTEMON  TMEPCOHATLHOTO  KOMIIbIOTEpa

HCIOJIb30BATh AHTUBUPYCHYIO POTrPaMMYy)

UCMOJb30BaHUEM rpapuyeckoro wuHTepdeiica: co3gaBate (KOMUPOBATh,
nepeMenaTh, IepenMEeHOBBIBATh, YAAIATh U apXUBUPOBATh (aiiibl U KaTajory,

BPEIOHOCHOM  HH(pOpMalMW, B TOM  YHUCIE€ OSKCTPEMHUCTCKOTO
TEPPOPUCTUYECKOTO XapaKTepa

1.7 Uckatp unpopmanuto B MHTEpHETE (B TOM YHUCIIE TIO KIFOUYEBHIM CJIOBaM, IO
M300paKEHUI0), KPUTHUYECKH OTHOCUTHCA K HaWJIEHHOM HH(pOpMaIuH,
OCO3HaBaTh OMACHOCTh [UISI JIMYHOCTH M OOIIECTBAa PacIpOCTPaHEHUS

1.8 [TonnMate CTpyKTypy aipecoB BeO-pecypcoB
1.9 Vcnonb30BaTh COBpeMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIMHA
1.10 CobOmronath TpeOoBaHUS O€30IMMAaCHOM HKCIUTyaTallid TEXHUYECKUX CPEACTB

0e30macHbIe CTPATErHH TIOBEICHHS B CETH

MH(POPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COOMI0IaTh CETEBOM
ATHKET, 0a30Bble HOpMBbI MHGOPMAIMOHHON 3TUKHU W TpaBa Npu padbore ¢
NPUIOKEHUAMU Ha J0OBIX YycTpolicTBax U B VHTepHere, BBHIOMpATh

I10JIB30BaTCIIA

1.11 HpI/IMCHHTB MECTOABI HpO(I)I/IHaKTI/IKI/I HCTaTUBHOT'O  BJIMAHUA  CPCACTB
I/IH(bOpMaI_[I/IOHHI)IX N KOMMYHHKAIIMOHHBIX TEXHOJIOTHI Ha 300pPOBEE

2 ITo Teme «TeopeTndeckue 0CHOBBI MH(POPMATHKI




2.1

KomupoBate © JexoaupoBaTh COOOLICHMS 1O 3aJaHHBIM IpaBHIIAM,
JIEMOHCTPUPOBATh  TOHMMAHWE OCHOBHBIX TPHHIUIIOB  KOIMPOBAHMS
nH(bOpMaIMU Pa3IMYHON NPUPOABI (TEKCTOBOM, rpadMuecKoi, ayano-)
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CpaBHUBaTh UIMHBI COOOIICHMM, 3alMCAHHBIX B pPa3IMYHBIX al(aBUTaXx,
OTIePUPOBATH SAMHHUIIAMH H3MEPECHUS HH(POPMAIIMOHHOTO 00heMa H CKOPOCTH
repeayn JaHHbIX
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OneHuBaTh W CpPaBHUBATh pPa3MepPbl TEKCTOBBIX, TPadUUYECKUX, 3BYKOBBIX
(haiisoB u BUaCO(aiIoB

3

ITo reme «MHGOpMAIOHHBIE TEXHOTOTHID)

3.1

[IpencraBiasTh pe3yabTaThl CBOCH AESITENLHOCTH B BHIE CTPYKTYPHUPOBAHHBIX
WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB, MYJIbTUMEIUMUHBIX PE3ECHTAIIUN

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

[{udposasi rpaMOTHOCTH

1.1

Kommbrotep — yHHUBepcanbHOE BRIYUCIUTEIBLHOE YCTPOHCTBO, paboTatoliee 1no
nporpamme. THITBI KOMIIBIOTEPOB: IEPCOHATIBHBIE KOMITBIOTEPHI,

BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMITbIOTEphl. MOOUIIbHBIE YCTPONCTBA.
TexHrka 6€30MaCHOCTH | MpaBWIa pabOTHI HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpa W UX HasHaueHue. [Ipomeccop.
OmepaTiBHasT W JOJITOBPEMEHHAs MaMsTh. YCTPOMCTBa BBOJA W BBIBOJIA.
CeHCOpHBIH ~ BBOJ,  JaT4dKd  MOOWJIBHBIX  YCTPOMCTB,  CpeIcTBa
OnoMeTpruecKol ayTeHTH(hUKauu

1.3

HcTopus pa3BUTHSA KOMIIBIOTEPOB U ITPOrpaMMHOro obecriedenus. [lokonenus
KoMIIbloTepoB.  COBpeMEHHbIE  TEHICHLMHM  pa3BUTHUS  KOMIIbIOTEPOB.
CynepKoMIIbIOTEPHI. [TapannensHple  BBIYMCICHHUS. [TepcoHanbHbIH
koMmmbrotep. [lpoueccop U ero xapakTepuCTUKU (TakToBas 4acToTa,
paspsaaHocTh). OnepaTuBHAs namsaTh. JlodroBpeMeHHas namsTh. Y CTpOHCTBa
BBOjla W BbBoja. OOBEM XpaHUMBIX JaHHBIX (ONEepaTHBHAs NaMsTh
KOMIIBIOTEpA, KECTKUH IUCK W TBEPAOTENbHBIA HAKOINTENb, IOCTOSHHAs
namsTh cMapTdoHa) U CKOPOCTh JIOCTYNA JJIsl pa3JIMYHBIX BUJIOB HOCUTENIEH

1.4

[IporpamMmmHoe oOecrieuenne KommbioTepa. [IpukinagHoe mMporpaMMHOE
obecrieuenne.  CucreMHoe  mporpamMmHoe — obecreuenue.  Cuctembl
nporpamMmupoBanus. [IpaBoBas oxpaHa mporpaMM U JaHHbIX. becnnaTHbie U
ycoBHO-0ectiaTHbie mporpamMmMbl. CBOOOTHOE MPOTPaMMHOE 00ECTICUCHHE

1.5

@aiinbl ¥ nanku (katanoru). Tumsl ¢aiinos. CoiicTBa (aitnoB. XapakTepHble
pasmepsl (PaiiyioB pa3IMYHBIX THIIOB (CTpaHHUIA TEKCTa, DIICKTPOHHAS KHHTA,
¢dororpadus, 3anMCh NECHU, BUACOKIIHUI, TOJIHOMETPAXKHBIN PUIbM)

1.6

[Tpunnuns!l noctpoenust ¢ainoBbix cucreM. [lonHoe ums ¢aiina (mankwy,
karasora). [1yTe Kk ¢aiiny (nanke, katajiory)

1.7

@aitnoBslil MeHeKep. Pabota ¢ daiinamu 1 nankamu (KaTajaoramu): Co3JaHue,
KOIIMPOBaHUE, epeMeIlleHIe, IEpeMMEHOBAHNE U yAaJdeHue (paiaoB U marok
(xaranoroB). [louck ¢aiaoB cpeacTBamMu OneparmoOHHON CUCTEMbI

1.8

ApxuBanusd JTaHHbIX. Mcob30BaHie MpOrpaMM-apXUBaTOPOB

1.9

KoMmploTepHble BUPYCHI M IpYyTrHM€ BPEIOHOCHBIE Mporpammsl. IIporpammer
JUISI 3aLIUTHI OT BUPYCOB

1.10

OO6wenunenne xkommeioTepoB B ceTh. Cerb MHTepHer. Beb-cTpanuna, BeO-
caiit. Ctpyktypa anpecoB BeO-pecypcoB. bpaysep. IlowckoBbie CHCTEMBI.
ITouck wuHpOpPMAIUKM TO KIIOYEBBIM CJIOBaM U MO H300pa’KeHHIO.
JlocToBepHOCTHh MH(pOpMaLIMK, TOJTydyeHHOU 13 MHTepHeTa

1.11

COBpeMCHHBIe CCPBHUCHI I/IHTepHCT—KOMMyHI/IKaLII/Iﬁ




1.12

CereBoif 3THKeT, 0a30Bble HOPMBI MH()OPMALMOHHOW ITHKH M TpaBa MIpU
pabore B cetu MHTepHeT. CTparernu 6e3omacHoro nopenenus B IuTepHeTe

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Nudopmanus — OJHO M3 OCHOBHBIX TOHATUH COBPEMEHHOW HayKH.
Nudopmanus kak cBeeHUS, IPEeIHASHAYCHHBIC JIJISI BOCIIPHUSTHS YSIIOBEKOM,
u wuHboOpMalMs Kak JaHHBIC, KOTOpPhIE MOTYT OBITh 00pabOTaHBI
ABTOMATU3UPOBAHHON CUCTEMOM
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JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTh ONUCAHUS HENPEPHIBHBIX OOBEKTOB U
MIPOIIECCOB C TIOMOIIBIO IUCKPETHBIX TaHHBIX. HpOpMaImoHHbIE TPOLIECCHI —
IIPOLIECCHI, CBSI3aHHBIE C XpaHEHHUEM, IpeoOpa3oBaHUEM U Nepeadei TaHHbIX
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CumBon. Andasur. MomHocts andasura. Pa3HooOpasue S3bIKOB U
andasutoB. EcrectBeHHble U (opmanbHble S3bIKA. AJ(PaBUT TEKCTOB Ha
pycckoM si3pike. J[BowuHbI andaButr. KoiamdecTBO BCEBO3MOXKHBIX CIIOB
(komoBBIX KOMOWHAIWK) (UKCUPOBAHHOW [UIMHBI B JIBOMYHOM ayipaBuUTE.
[IpeoOpaszoBanue n0b6oro andaBura K ABOMYHOMY. KOJIMYECTBO pa3InIHBIX
cJI0B (PMKCUPOBAHHOM JJTMHBI B al(aBUTE ONPEIEICHHON MOITHOCTH
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KonupoBanue cMMBOJIOB OAHOrO ayidaBuTa C MOMOIIBIO KOJOBBIX CIIOB B
npyrom andasure, KogoBas TabIuIa, 1EKOIUPOBAHUE

2.5

JBonunblii koxa. IIpeacrtaBieHne MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM aji(haBUTE

2.6

HNudopmannoHHblii 00beM TaHHBIX. BUT — MUHUMAaJIbHAS €IUHHUIIA
KOJIMYeCTBA MHPOPMAITUU — JBOMYHBINA pa3psa. baiT, kuinobaiit, Mmeradair,
rurabamnT

2.7

CxopocTh niepeiaun JaHHBIX. EAMHUITEI CKOPOCTH Mepeiauul TaHHbBIX.
Hckaxxenne nadopmaliu npu nepeaaye

2.8

Konuposanue texcroB. PaBHOMepHBIN Koa. HepaBHOMEpHBI KOA.
Komuposka ASCII. BocbmuOuTHBIC KOMUpOBKH. [IoHATHE O KOAMPOBKAX
UNICODE. JlekoaupoBaHnue cOOOIIEHUH C UCIIOJIb30BAHUEM PABHOMEPHOIO
U HepaBHOMEpHOro koaa. MupopmalmoHHblii 00beM TEKCTa
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Ob6miee npeacTaBiaeHue 0 NUPPOBOM MPEACTABICHUH ayUOBU3YaTbHBIX U
JpYTUX HeMpepbIBHBIX JaHHbIX. KoaupoBaHue 1Bera. L{BeToBble Moaenu.
Monens RGB. I'nyOuna konuposanust. [laaurpa

2.10

PacTtpoBoe 1 BekTopHOE IpeacTaBieHne nzoopaxenuii. ITukcens. Ouenka
MH(OPMALIMOHHOTO 00beMa rpapMuecKUX JaHHBIX JUIsl pACTPOBOTO
M300paxeHHs

2.11

Konuposanue 3Byka. PazpsaHocTs 1 yacToTa tMckpetn3annn. KoanyecTBo
KaHaJoB 3anuch. OLieHKa KOJIMYECTBEHHBIX IAPAMETPOB, CBSI3aHHBIX C
MIPEJICTaBICHUEM U XpaHEHUEM 3BYKOBBIX (haiiioB

WHpopmannoHHbIe TEXHOJIOTHH

3.1

TexkcToBbIE OKYMEHTHI M UX CTPYKTYpHBIE JJIEMEHTHI (cTpaHHIla, ab3ail,
CTPOKa, CJIOBO, CUMBOJI)
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TekcToBbI MpoHECCOp — HWHCTPYMEHT CO3[aHUsA, PEIAKTUPOBAHUS U
dhopmaTtupoBanms TeKcToB. [IpaBuna Habopa TekcTa

3.3

PenaktupoBanue Ttekcra. CpoiictBa cumBoioB. Ilpudr. Tumel mpugTos
(pyOnensle, ¢ 3aceukaMu, MOHOIIMpHHHBIE). [lomyXupHOE M KypCHBHOE
Hauepranue. CBoMcTBa a03aleB: TpaHUIbl, a03alHBIA OTCTYI, WHTEpPBA,
BbIpaBHUBaHNE. CTHIIEBOE OpPMATUPOBAHNE
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CrtpykrypupoBaHue uH(pOpManMu ¢ TIOMOIIBIO CIIMCKOB W  TaOMHIIL.
MHoroypoBHeBbI€ ciiCcKH. JloOaBieHne TaOJINIl B TEKCTOBBIE TOKYMEHTHI

3.5

BcraBka n300paxkeHuit B TEKCTOBbIE JOKYMEHTHL. OOTekaHue M300paskeHHi
TEeKCTOM. BKiIt0UeHre B TEKCTOBBIN JOKYMEHT AUarpaMMm u Gopmyi




3.6 [TapameTpsl cTpaHuibl, Hymepauus crpaHull. JloOaBieHHe B JOKYMEHT
KOJIOHTUTYJIOB, CCBIJIOK
3.7 [Ipoepka npaBonucanus. PacctanoBka nepeHocoB. [ 0J10COBOM BBOJ TEKCTA.
OnTuueckoe  pacrno3HaBaHUE — TEKCTa. KoMmnbroTepHblii  IEpPEBOA.
Vcnonp3oBanue cepBucoB cetu MHTEpHET 1515 00paboTKH TeKcTa
3.8 3HAaKOMCTBO C rpadUyYeCKUMH peJakTopamMu. PacTpoBble  pHUCYHKH.
Vcnonp3oBanue rpaduyeckux NpUMHTHBOB
3.9 Onepanuu pegakTUpoBaHus rpadguyeckux 00bEKTOB, B TOM YHCIe HU(PPOBBIX
¢dororpaduii: n3mMeHeHne pazmepa, oOpeska, MOBOPOT, OTpaKkeHHe, padoTa ¢
oOnactsaMu (BblAENIEHUE, KOMUPOBAaHUE, 3a]IMBKa 1BETOM), KOPPEKIIHS I[BETA,
SIPKOCTH M KOHTPACTHOCTH
3.10 Bekropnas rpaduka. CozmaHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMHU
CPEICTBAaMHU TEKCTOBOT'O MPOILECCOPA WM APYTUX MPOrpaMMm (IIPUIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI
3.11 [ToaroroBka MynbTUMETUHHBIX Tpe3eHTanuid. Cnaiin. JloOaBieHre Ha ciiaiy
TeKcTa U n300pakeHnid. PaboTta ¢ HECKOIBKUMU CcllaiiJaMu
3.12 JloGaBieHue Ha clail]] ay TMOBH3yaJIbHBIX JaHHBIX. AHUMaIMs. ['unepccpliku
8 KUIACC
IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOMI
NPOrpaMMbl
Kon IIpoBepsiemble IpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1IeTr0 00pa3oBaHus
pe3yJipraTta
1 ITo reme «Teopernyeckue OCHOBBI HH(OPMATUKI»
1.1 [TosicHATh HAa IpUMepax pa3aInuus MEKIY O3ULHOHHBIMU U HENO3ULIMOHHBIMU
CUCTEMaMHU CUUCIICHUS
1.2 3anucbiBaTh U cpaBHHMBaTh Lenble yucia or 0 no 1024 B pasnuyHbix
MMO3HMIIMOHHBIX CHCTEMaX CYHCICHHS (C OCHOBaHUAMH 2, 8, 16), BBINOJIHATH
apudmeTryecKue onepau HaJ HUIMH
1.3 PackpbiBaTh CMBICT TMOHATUM «BBICKA3bIBAHUEY», <JIOTMUYECKAs OMEpPALMsI»,
«JIOTUYECKOE BBIPAKEHHUE
1.4 3anuchIBaTh JIOTMYECKHE BBIPAXKEHUS C MCIOIb30BAaHUEM JU3BIOHKIHH,
KOHBIOHKIIMY U OTPULIAHUS, ONIPEIEISITh HCTUHHOCTh JIOTHYECKUX BBIPaKEHUH,
€CJIH M3BECTHBl 3HAYCHMS] WCTUHHOCTH BXOSIIUX B HETO IEPEMEHHBIX,
CTPOUTH TaOIMIIBI HCTUHHOCTH JUIsl IOTHYECKUX BBIPAYKEHUI
2 ITo TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE
2.1 PackpbiBaTh CMBICT NOHSATUN «HUCHOJHUTEIBY», «AITOPUTM», «IpOrpamma,
MTOHUMasl Pa3HUILy MEX1y YIOTpeOJIEHHEM 3TUX TEPMUHOB B OOBIICHHOMN peun
U B MH(OpMaTHKe
22 OnuceIBaTh AJITOPUTM PEILIEHUS 337a4l Pa3IUYHBIMU CIIOCOOaMH, B TOM YHUCIIE
B BUJI€ OJIOK-CXEMBbI
2.3 CocCTaBiATh, BBINOJIHATE BPYYHYIO U HA KOMIIBIOTEPE HECIIOKHBIE AJITOPUTMBI
C MCIIOJIb30BAaHUEM BETBJICHUHN M LIMKJIOB JJIs1 YIIPABJICHMS HCIIOJHUTEIISIMU
24 Hcnonb30BaTh KOHCTaHTBI M IMEPEMEHHBIE PA3IUYHBIX TUIOB (YHCIIOBBIX,
JOTUYECKUX, CHMBOJIBHBIX), a TaKXe COJAEp)KAIIUE WX BBIPAKEHHUS,
WCI0JIb30BaTh ONEepaTop NPUCBAaUBaHUS
2.5 Hcnonp3oBath pu pazpaboTKe MPorpaMm JIOTHUECKUE 3HAUEHHsI, OTlepaluy 1
BBIPAKEHUS] C HUMU
2.6 AHanu3MpoBaTh MPEAJIOKEHHBIE aJITOPUTMBI, B TOM YHUCIIE ONPEAENIATh, KAKUE

PE3YIBTATEI BO3MOXXHBI ITPHU 3aJaHHOM MHOKCCTBEC NCXOAHBIX 3HAYCHUI




2.7

Co3maBaTh M OTIAXUBaTh NOPOrpaMMbl HAa  OJHOM M3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonabHbIi
AJTopuTMHYECKHUH SI3BIK), pean3yIore HECI0XKHbIE aIlTOPUTMBI 00pabOTKH
YUCIIOBBIX JAHHBIX C HMCIIOJIb30BAaHHEM LIMKJIOB U BETBIECHUH, B TOM 4YHCIIE
pean3yIole IMPOBEPKY MAEIUMOCTH OJHOTO LIEJOro 4Yucia Ha Jpyroe,
IIPOBEPKY HATYpaJbHOI'O 4YHCIAa Ha INPOCTOTY, BbIAENEHUS LUPp U3
HaTypaJIbHOT'O YKcia

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

Teopernueckrne 0CHOBbI HHPOPMATUKHI

1.1

Heno3umoHHbIE ¥ TO3UITMOHHBIE CHCTeMBI cuncieHus. Andasut. OCHOBaHUE.
Pa3Bepuyras popma 3anucu yucna. [lepeBoa B JeCATHUHYIO CHCTEMY 4HMCeN,
3aMMCaHHBIX B IPYTUX CUCTEMaX CUUCICHUS

1.2

Pumckas cucrema cuuciieHus

1.3

JlBonuHas cucrema cuucienus. IlepeBon nensix uncen B npezgenax ot 0 1o
1024 B nBOMUYHYIO CHCTEMY CUHMCIIEHHS. BocbMepuyHas CUCTEMA CUUCIICHUS.
IlepeBon uucen M3 BOCBMEPUYHOM CHUCTEMBI B JBOUYHYIO M JECATUYHYIO
cuctembl U obpatHo. IllectHamnatepuynas cucrema cuucienus. llepeBon
yucesl M3 ILIECTHAALATEPUYHOM CUCTEMBI B JIBOUYHYIO, BOCBMEPHUHYIO U
JECSITUHUHYIO CUCTEMBI U 00paTHO

1.4

Apudmernueckue onepaniy B JBOWYHON CUCTEME CUMCICHUS

1.5

Jlormueckne  BpICKa3pIBaHMsA. Jlormueckue 3HAUCHHWS  BBICKA3BIBAHHM.
DJIeMEHTapHble UM COCTAaBHbIE BbICKa3bIBaHUs. JIOrMuecKue omepamuu: «u»
(KOHBIOHKITHUS, JJOTHYECKOE YMHOXEHUE), «UJIN» (AU3BIOHKIHUS, JTOTHYECKOE
CIIOXEHHUE), «He» (Jlormueckoe oTpuianue). [Ipuopurer IOrHYECKHX
onepauuii. OrmnpeneneHne HCTHHHOCTH COCTABHOTO BBICKA3bIBAHUSA IPHU
WU3BECTHBIX 3HAYEHUAX HCTUHHOCTH BXOMSIIMX B HEr0 3JIEMEHTAPHBIX
BBICKA3bIBaHUH

1.6

Jlormueckue BelpakeHHs. [IpaBuia 3ammMcu  JIOTMYECKHX — BBIPAKEHUM.
[Toctpoenne TabaUIl HCTUHHOCTH JIOTUYECKUX BBIPAKEHUI

1.7

Jlornueckue 3neMeHThI. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMH KOMITBIOTCPA

AJNTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

2.1

IlonsTue aJIropuTMa. Hcnonaurenu AJITOPUTMOB. Anr OpPHUTM KakK IlIaH
YHpaBJICHUA UCITOJTHUTCICM

22

CoiictBa anroputma. CriocoObl 3aMucy aaropuT™a (CI0BeCcHbIH, B BUe OJI0K-
CXEMBbI, IPOrpaMma)

2.3

AnropurMuyeckue KOHCTpyKUMH. KoHcTpykums «cinepoBaHuey. JIMHEHHBIM
anroput™M. OrpaHMY€HHOCTb JIMHEWHBIX aJITOPUTMOB: HEBO3MOKHOCTH
IIPELYCMOTPETh 3aBUCUMOCTD IIOCIIEN0BATEIBHOCTH BBIOIHIEMBIX IEHCTBUI
OT UCXOJHBIX JJAHHBIX
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KOHCTPYKHI/HI «BCTBJICHUC): IIOJITHAsA M HCIIOJIHadA (1)0pMI>I. Brmmonnenue u
HCBLIITOJIHCHHUE YCIIOBUS (I/ICTI/IHHOCTB " JTOXKHOCTD B]':»ICKEBLIB&HI/IH). HpOCTBIC
1 COCTAaBHBIC YCIIOBUA

2.5

KOHCprKI_[I/Iﬂ IIOBTOPCHUC). HHUKJIIBI C 3aJaHHBIM YHUCIIOM HOBTOpCHI/Iﬁ, C
YCJIOBUEM BEINIOJIHCHUSA, C nepeMeHHoﬁ UKJIa

2.6

Pa3pabotka mist popManbHOTO UCTIOTHUTENS ATOPUTMA, TPUBOISIIETO K
TpeOyeMoMy pe3yiIbTaTy P KOHKPETHBIX HCXOJIHBIX JaHHBIX. PazpaboTka
HECJIOXKHBIX aJITOPUTMOB C HCIOJIH30BAHUEM IIUKJIOB U BETBICHUN IS
yrpaBiieHusT GOpMaTbHBIMU UCTIOTHUTEIISIMA. BBITIOTHEHHE alrOpUTMOB
BPYUYHYIO U Ha KoMIIbloTepe. CHHTaKCHUECKUE U JIOTUYECKUE OLTHOKH.
OTKa3nl




2.7

SA3bik mporpammupoBanus (Python, C++, Java, C#, lllkonpHBIH
Anroputmuueckuit SA3p1k). Cuctema mporpaMMHUPOBaHUS: PEIAKTOP TEKCTa
IIPOrpaMM, TPAHCIISITOP, OTJIAAUYUK

2.8

Ilepemennas: Tun, ums, 3HaueHue. Llesble, BelecTBEHHbIE U CUMBOJIbHBIE
IIEPEMEHHBIE

2.9

Oneparop npucBauBaHusi. ApuPMETHUECKUE BBIPAXKEHUS U MOPSIIOK UX
BbIuKciaeHus. Onepanuu ¢ HeNbIMU YUCIaMU: LIETIOUYUCIIEHHOE JIEJIEHHE,
0CTaTOK OT AesieHus. [IpoBepka 1eIMMOCTH OJJTHOTO 1I€JIOTO YUCIIa Ha IPYroe

2.10

Bersnenus. CoctaBHbIe yCI0BUS (3aMKUCh JIOTHYECKUX BBIPAXKEHUHN Ha
M3Yy4aeMOM SI3bIKe IporpaMMupoBanus). HaxoxaeHne MUHUMyMa U
MaKcUMyMa M3 JBYX, TPEX U YeThIpeX uuces. Perenue kBajpaTHOro
YpaBHEHHUsI, UMEIOLIETO BEIIECTBEHHBIE KOPHU

2.11

JuanoroBasi oTjiaJKa MporpaMM: MomiaroBo€ BhIIOJHEHUE, TPOCMOTP
3HAYEHUH BEJIMYUH, OTJIAJJOYHBINA BBIBOJI, BEIOOP TOYKH OCTAHOBA

2.12

[ukn ¢ ycnoBueM. Anroput™ EBKimaa i HaX0XkKICHUST HAaUOOIBIIIEro
o01miero nenuTens AByX HaTypaibHBIX uncen. PazOuenue 3amucu
HaTypaJIbHOT'O YUCJIA B O3UIIMOHHOM CUCTEME C OCHOBAaHWEM, MEHBIIIUM WJTU
paBHbIM 10, HA OoTHIETBHBIC U PHI

2.13

[uki c nepeMeHHOM. AIrOpUTMBI IPOBEPKU JEIUMOCTH OJITHOTO LIEJIO0r0 Yncia
Ha JIpyroe, IpoBEpKH HATYPaJIbHOIO YMCIIA Ha IPOCTOTY

2.14

OO6paboTka cUMBOJBHBIX JAaHHBIX. CHUMBOJIBHBIE (CTPOKOBBIE) MEpPEMEHHBIEC.
[TocumBonbHAss 00paboTka cTpok. [logcuer 4acTOThl MOSBICHUS CHMBOJIA B
cTpoke. Bectpoennsie hyHKIMU A7t 00pabOTKU CTPOK

2.15

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThI aIrOpUTMa IMpHU 3aaHHOM
MHOKECTBE BXOAHBIX JAHHBIX, OIPEIEICHUE BO3MOKHBIX BXOJHBIX JAHHBIX,
MIPUBOJSALINX K JAHHOMY pe3yJbTaTy

9 KJIACC

IIpoBepsiemble TPeOGOBaHMS K pe3y/IbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOMI

MPOrpamMMmbl

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

ITo reme «lludpoBasi rpaMOTHOCTH

1.1

Hcnonb30BaTh  COBpPEMEHHbIE  WHTEPHET-CEpBUCHI (B TOM  4YHCIe
KOMMYHMKAI[MOHHbIE CEPBUCHI, OOJAauHblE XpPAaHWUJIMILA JAHHBIX, OHJIAWH-
porpamMMbl (TEKCTOBBIE M rpaduyeckue pelakTopsl, cpeabl pa3paboTKH) B
y4eOHOM U MOBCETHEBHOM J1€ATEIbHOCTU

1.2

[IpuBOIUTE TpHUMEpPHl HCIONB30BAaHUS TE€OMH(GOPMAIMOHHBIX CEPBUCOB,
CEPBUCOB TOCYIapCTBEHHBIX YCIIYT, 00pa3oBaTeIbHbIX cepBHCOB MHTEpHETA B
y4e0OHOW U TOBCETHEBHOM NESTEIILHOCTH

1.3

Hcnonp30BaTh pa3In4HbIE CPEICTBA 3AILUTHI OT BPEJOHOCHOTO IPOIrPaMMHOTO
o0ecrniedeHus, 3alUIIaTh MEPCOHAIBHYIO MH(}OpPMaLIHIO oT
HECaHKLIMOHMPOBAHHOTO JOCTya M €ro IMOCIEACTBUHN (pa3rilalieHus,
MOJIMEHBI, yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOTHYECKHX U
COLIMAJIbHO-TICUXOJIOTMYECKUX aCIEKTOB HCIIOJIb30BaHUS ceTH VIHTepHeT
(cereBass aHOHMUMHOCTH, WHU(PPOBON cleA, ayTeHTUYHOCTh CYOBEKTOB H
PECYPCOB, OIACHOCTh BPEJOHOCHOT'O KOJ1A)

1.4

Pacrio3HaBaTh MOMBITKH U TIPEIYIPEkKAATh BOBICUCHHE CE0sl U OKPYIKAIOIINX
B JIECTPYKTHUBHbIE U KpUMHHAJIbHbIE ()OPMBI CETEBON aKTUBHOCTH (B TOM YHCIIE
K1OepOyJIJIMHT, (DUIITHHT)

IIo Teme ((TeOpCTI/ILIeCKI/IC OCHOBBI I/IH(I)OpMaTI/IKI/I»




2.1

PackpbIBaTh CMBICT MOHATHI «MOEIBY, «MOJCIUPOBAHUEY, OTIPEACISATEH BUJIbI
MOJICJICH, OILICHWBATh aJEKBAaTHOCTh MOJEIH MOJICIHPYEMOMY OOBEKTY H
L[EJISIM MOJICJIMPOBAHUS
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Hcnonb3oBate rpadpl U A€peBbsl Ui MOJEIMPOBAHUS CHCTEM CETEBOH U
MEPAPXUUECKOH CTPYKTYPHI, HAXOJUTh KpaTyalInii myTeb B rpade

I1o TeMe «ANTOPUTMBI U IPOTPAMMHUPOBAHUE)

3.1

Paz0uBaTh 3a7aum Ha MOA3a/Ja4H, COCTABIATH, BBIMOJHATH BPYYHYIO U Ha
KOMIIBIOTEPE HECIIOXKHBIE AITOPUTMBI C UCIIOJIb30BAaHUEM BETBICHUH, LIUKIIOB
Y BCIIOMOT'aTeJIbHBIX AJITOPUTMOB JUIsl YIIPABIEHUS UCIIOIHUTEISIMU

3.2

CocTaBiaTh U OTJIAXHUBATh MPOTPaAMMBbl, PEaTH3YIOIINE TUIIOBBIE AITOPUTMBI
00pabOTKM YHUCIIOBBIX IOCIICOBATEILHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MaccHBOB (IIOMCK MaKCHUMyMOB, MHUHUMYMOB, CYMMbI WU KOJIMYECTBA
9JEMEHTOB C  3aJlaHHBIMM  CBOMCTBaAaMH) Ha OJHOM U3  SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonabHbIi
AsnroputMuueckuil S3bIK)

ITo Teme ((I/IHQ)OpMaI_II/IOHHLIC TCXHOJIOI'KN»

4.1

BriOupares cnoco0 mpejcTaBieHus JaHHBIX B COOTBETCTBUHU C MOCTABJICHHOM
3amaued (TaONMWIbBI, CXEMbl, TpapuKH, IUarpaMMbl) C HCIIOJIH30BAHUEM
COOTBETCTBYIOIIUX IMPOTPAMMHBIX CPEACTB 00paOOTKH TAHHBIX

4.2

Hcnonp30BaTh  3JE€KTPOHHbIE TaOuuIbl Ui o0pa®OTKM, aHaiM3a H
BU3yaJIM3allUM YUCIIOBBIX JIaHHBIX, B TOM YHCJE C BBIIEICHHUEM JAMana3oHa
TaOJUIIBI M YIIOPSIOYMBAHHEM (COPTUPOBKOII) €ro 3J€MEHTOB

4.3

CoznaBaTh U MIPUMEHSTH B JIEKTPOHHBIX TaOIUIaxX (GOpMyIIbI JUIsl pacyeToB C
WCIIOJIb30BAHUEM BCTPOCHHBIX apuUPMETHICCKUX (PYHKIHN (CYMMUPOBAHUE H
MOACYET  3HAYEHUM, OTBEYAIOLIMX 33JaHHOMY  YCJOBHUIO, CpEIHEe
apudmeTnyeckoe, IMOUCK MaKCHUMAaJbHOTO W MHHHMAJIBHOTO 3HAYCHUS),
abCOIOTHON, OTHOCUTETILHOM, CMEIIaHHOM aapecannn

4.4

Hcmonn3oBaTh OJICKTPOHHBIC Ta6JII/IIII)I A1 YUCJIICHHOTO MOACIIUMPOBAHUA B
IIPOCTBIX 3aJa4ax U3 Pa3HbIX ITPCAMCTHLIX obnacreit

IIpoBepsiemble 3J1eMEHTHI CO/IEPKAHUS

Kon

HpOBCpHCMHfI 9JICMCHT COACPKAHUA

1

[{udposasi rpaMOTHOCTH

1.1

I'moGanehas cers Murepner. IP-anpeca y3moB. CereBoe XpaHEHHME JAHHBIX.
Meroasl HMHIAMBUAYATIBHOIO W KOJUIEKTMBHOTO  pa3MEIICHUS  HOBOWU
uHpopmanun B HWHTtepHere. bosblive naHHblE (MHTEpHET-JaHHBIE, B
YaCTHOCTH JIAHHBIE COLIMAJIbHBIX CETEM)

1.2

[Tonstue 00 wHOpPMANIMOHHON 0€30MacHOCTH. YTPO3bl HMH(OOPMAIMOHHON
6e30macHOCTH MpH paboTe B MI00ATbHON CETH U METOJbl NMPOTUBOJACHCTBUSA
uM. [IpaBuna 6e3onacHol ayreHTU(DHUKAKU. 3alUTa JIMYHONH UH(POPMAIIUU B
cetu MuTepHer. be3zomacHble cTpaTeruu moOBeAeHUs B ceTu VIHTepHer.
[Ipenynpexxaenne BOBICUEHUS B JIECTPYKTUBHBIE W KPHUMHUHAIBHBIE (HOPMBI
CeTeBOM aKTUBHOCTHU (KMOEpOYUIMHT, GUILKHT U Ipyrue GopMbl)

1.3

Buns! nedarensHocty B HTEpHETE. IHTEpHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE
CEepBUCHI (ITOUTOBAA CITyK0a, BUI€0-KOH(PEPEHII-CBSI3b U IPYTHE), CIPABOYHBIE
ciy’)kObl (KapThl, paclMcaHus M JpyTrue), MOHCKOBBIE CIYKOBI, CITyKOBI
OOHOBJICHMS TPOrPaMMHOTO obOecredyeHuss M Jpyrue ciayxOobl. CepBUCH
rocyapcTBeHHbIX ycnyr. OOsayHble XpaHuiuima jaaHHbiX. Cpenctsa
COBMECTHOM pa3pabOTKu JOKyMeHTOB (oHyaiH-o¢ucsl). IIporpammuoe
o0ecnieueHrne Kak BeO-CepBHC: OHJIANHOBBIE TEKCTOBBbIE U TrpaduuecKue
PElaKTOpBl, Cpeibl pa3paboTKHU MPOrpamMM




Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Mopenb. 3agaun, pemaeMpie ¢ MMOMOIIBI0 MoaenupoBanus. Kiaccudukanmum
Mojeneii. MarepuanbHble (HaTypHbIE) H  HH(QOPMALMOHHBIE MOJEIH.
HemnpepsiBHBICe W AUCKpeTHBIE Mojaenu. MmMurtanuoHHble Mojaenu. Urposbie
Mozenu. OleHKa COOTBETCTBUSI MOJIEIHA MOJCIHPYEMOMY OOBEKTY M IEISIM
MOJICIIMPOBAHUS

2.2

Tabnuynsie Mopenu. Tabnuia Kak IpeAcTaBICHUE OTHOUICHHUS

2.3

ba3bl ganHbpIX. OTOOp B TaONMIE CTPOK, YIAOBJICTBOPSIOIIMX 3aJaHHOMY
YCIIOBUIO
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I'pad. Bepumna, pebpo, nytb. OpHeHTHpPOBaHHBIE M HEOPUEHTHPOBAHHBIC
rpadsl. Jnunaa (Bec) peOpa. BecoBas matpuna rpada. lnunHa mytd Mexmay
BepinHaMu rpada. [louck ontumanbHoro nytu B rpade. HauanbHas BepiinHa
(MCTOYHMK) W KOHEYHas BepHIMHA (CTOK) B OPUCHTHPOBAHHOM Tpade.
Brruncnenmne konu4ecTBa MyTei B HaIIPaBJIEHHOM allMKJINYECKOM rpade

2.5

Hepeso. Kopenb, BepmuHa (y3ein), TucT, pedpo (ayra) aepeBa. Bricora aepesa.
[MonnepeBo. Ilpumepbl ucmonb30BaHUs jaepeBbeB. [lepebop BapuaHTOB ¢
MIOMOIIIBIO JiepeBa

2.6

[lonsiTe MaTeMaTUuecKo MOJENH. 3aaul, PEIIaeMble C TOMOILBIO
MaTeMaTU4eCcKoro (KOMIbIOTEPHOT0) MoieupoBanus. OTinuue
MaTeMaTHYeCKON MOJIENN OT HaTypPHOU MOJENHU U OT CIIOBECHOTO
(iuTepaTypHOro) onurcaHusi 00beKTa

2.7

OTalbl KOMITIBIOTCPHOI'O MOACIIMPOBAHUA: ITIOCTAHOBKA 3a/1a4H, IIOCTPOCHUC
MaTeMaTUYEeCKOM MOJCJIH, ITpOorpaMMHas peajinu3anus, TCCTUPOBAHUC,
IMPOBCACHUEC KOMIIBIOTCPHOI'O 3KCIICPUMCHTA, aHAJIN3 €TI0 PC3YJIbTATOB,
YTOYHCHUC MOICIIN

AJNTrOpUTMBI ¥ IPOIPaMMHUPOBAHKE

3.1

Paz0uenue 3aJa4M Ha I1oJ3aaa4u. CocraBnenune AJITOPUTMOB U IIpOrpaMm C
HUCITIOJIB30BaAHHEM BGTBHCHI/Iﬁ, LUKJIOB U BCIIOMOTI'aTCJIbHBIX AJITOPUTMOB JJIA
YIIpaBJICHHUSA UCITIOJITHUTCIICM WJINM APYTUMU UCIIOJTHUTCIAMU

3.2

TaOnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBBL. CocTaBeHUE U
OTJaJIKa IPOrpaMM, pealn3yroIUuX TUIIOBbIE aITOPUTMBI 0OPaObOTKH
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, HA OJTHOM U3 SI3BIKOB ITPOTPAMMHPOBAHUS
(Python, C++, [Tackans, Java, C#, llIkonsHbIi ATropuTMudeckuit S3bIk):
3aMoJIHEHNE YHCIOBOTO0 MAacCUBa CIIy4aliHBIMU YHCIaMH, B COOTBETCTBUU C
(bopMyIJI0i MU ITyTEM BBO/IA YHCEII, HAXOXKACHNUE CYMMBI 3JIEMEHTOB
MaccCHBa, JIMHEHHBIN MOMCK 33JaHHOT0 3HAaYEHUsI B MACCUBE, MOJICUET
3JIEMEHTOB MACCHBA, Y/I0BJIETBOPSIOLINX 33JaHHOMY YCIIOBHIO, HAX0XKJICHHUE
MUHUMAaJIbHOTO (MaKCUMAJIbHOT0) 31eMeHTa MaccuBa. COpTUPOBKAa MacCuBa
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O6pa60TI<a IMMOTOKAa JAHHBIX: BEIYHUCIICHHUE KOJIMUCCTBA, CYMMBI, CPCAHETO
apI/I(bMeTI/I‘-IGCKOFO, MHHHMAaJIBHOI'O 1 MAKCUMAJIbHOI'O 3HAYCHU 5JICMCHTOB
MOCJICHO0BATCIIbHOCTHU, YIOBJICTBOPAOIIUX 3aIaHHOMY YCJIIOBHUIO

3.4

VYupasnenue. Curnan. O0parHas cBs3b. [loaydeHne curHaioB oT HU(GPOBBIX
JaTYMKOB (KacaHMs, pPacCTOSHUS, CBETA, 3ByKa U pyroro). Ilpumepsr
WCTIOJIH30BaHUS TIPUHIIMIIA OOPATHOMN CBSI3U B CHCTEMaX YIPABICHUS
TEXHUYECKMMHU yCTPOMCTBaMH, B TOM 4HCiIe B poboToTeXHUKE. [Iprmepsl
POOOTHU3NPOBAHHBIX CUCTEM (CHCTEMa yIIPABIICHHS IBUKCHHEM B
TPAHCIOPTHOH cucTeMe, CBapoYHast IMHUS aBTO3aBOa, aBTOMAaTU3UPOBAHHOE
yIIpaBJIeHNE OTOIUICHHEM JIOMA, aBTOHOMHAsI CHCTEMa yIIPaBICHUS
TPAHCHOPTHBIM CPEJICTBOM U IPYTUE CUCTEMBI)

WNHdopmaninoHHbIE TEXHOJIOTUH

4.1

[TonsiTrie 00 3MeKTPOHHBIX Tabaunax. THUIBI JAHHBIX B SYEHKaX 3JIEKTPOHHOM
tabnuiel. PemaktupoBanue u  dopmarupoBaHue Tabimi. BcTrpoeHHBIE




GyHKUIMH A7 TIOMCKAa MAaKCMMyMa, MUHUMYMa, CYMMBI M CpEIHEro
apu¢pmernueckoro. COpPTUPOBKA JaHHBIX B BBIIEJICHHOM JHala3oHE.
Iloctpoenne nuarpamm (rucrorpamMma, Kpyrosas Jauarpamma, TOu€dyHas
auarpamma). Beibop tuna quarpamMMel

4.2 [IpeobOpaszoBanue Gpopmy npu konupoBanuu. OTHOCUTEIbHAS, A0CONIIOTHAS U
CMelIaHHas aJipecalus

4.3 VY C10BHBIE BHIUUCIEHUS B AIEKTPOHHBIX Tabnunax. CyMMUPOBAaHUE U MTOACUYET
3Ha4eHUH, OTBEYAIOLIUX 3aJaHHOMY ycloBHI0. OOpaboTka 00IbIINX HAOOPOB
JNaHHbIX. YMCIeHHOE MOJIENMPOBAHUE B 3JIEKTPOHHBIX Ta0IMIaX

4.4 Ponb MHPOPMALIMOHHBIX TEXHOJIIOTUH B Pa3BUTHHM SKOHOMHMKH MHUPA, CTPaHBI,

peruona. OTkpeIThIe 00pa3oBaTenbHbIe pecypchl. [Ipodeccun, cBszaHHbIE C
nHpopMaTUKOH ¥ HMHOOPMALMOHHBIMU TEXHOJIOTUAMHU: BeO-Au3aiiHep,
MPOrPaMMUCT, pa3pabOTYMK MOOWIBHBIX TPUIIOKEHUH, TECTHUPOBIIHK,
aApPXUTEKTOP MPOTPAMMHOI0 0OecreyeHus], CIeHATUCT 0 aHaU3y JAaHHbIX,
CUCTEMHBIN aJIMUHUCTPATOP

MEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEFOBAHUM K
PE3YJIbTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM TPOI' PAMMBI
OCHOBHOTI'O OBHIETO OBPA3OBAHUA U DJIEMEHTOB COIAEPKAHUA 110
NHPOPMATHUKE

Jlnst mpoBeieHUs] OCHOBHOTO TOCYIApCTBEHHOTO dK3aMeHa 1o uHpopmatuke (OI'D mo
uH(pOPMATUKE) HCIOJIBb3YeTCsl IMepedeHb (Koau(pukaTtop) TMpoBepsAEeMbIX TpeOOBaHMM K
pe3yabTaTaM  OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW TMPOTPaMMBI  OCHOBHOTO — OOIIETO
00pa30BaHUs U JIEMEHTOB COAEPIKAaHUS.
IIposepsiembie Ha OI'D no nundopmMaTnke TpedGOBaHNUS K pe3yJIbTaTaM 0CBOCHUS] OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K IPESIMETHBIM Pe3yiIbTaTaM 0a30BOT0 YPOBHS
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEr0
obpazoBanus Ha ocHoBe PI'OC

1

3Hath (MOHUMATB)

1.1

Brnanenne OCHOBHBIMHM MOHATUSAMH: WHGOpMalus, Nepenada, XpaHEeHHE U
oOpa®oTka HH(OpPMaLMH, AITOPUTM, MOJETb, LUU(POBONH MPOAYKT U UX
MCIOJIb30BAaHUE JUISl pellICHHsI YUeOHBIX U MPaKTHYECKUX 3a]a4

1.2

BJ'Ia)IGHI/Ie MOHATUAMU: BBICKA3bIBAHUC, JIOTUYCCKAsA OIcpanusd, JOTMYCCKOC
BBIPDAXKCHUC

YMmetrs

2.1

YMeHue onepupoBaTh SAMHHUIIAMHU MU3MEPEHUs MH()OPMALIMOHHOTO 00beMa U
CKOPOCTH TIepeJIauM JIAHHBIX
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YMeHue 3anuceiBaTh U cpaBHUBATH Lienble yucia oT 0 1o 1024 B pa3nuuHbIX
MMO3UIIMOHHBIX CHCTEMaX CYHCICHHS C OCHOBaHUSIMH 2, 8, 16, BBIIOJIHATH
apudmeTryecKre oneparyy HaJ HUIMH

2.3

YMeHue KoaupoBaTh U JIEKOJUPOBATH COOOIIEHMS MO 3aJaHHBIM IpaBUiIaM;
MIOHMMaHHE OCHOBHBIX HPUHIUIIOB KOJWPOBaHHS WHGOpMAMU pPa3TUYHON
MIPUPOJIBI: TEKCTOBOM, rpadrueckoi, ayauo
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YMeHHe 3anuchIBaThb  JIOTUYECKHE  BBIPDAKECHUSA C  UCIOJIIB30BAHHUEM
JU3BIOHKIIMM, KOHBIOHKIIMA M  OTPULAHUA, OIpPENeNsITh HCTHHHOCTh
JIOTUYECKUX BBIPAKECHUM, €CJIM U3BECTHBI 3HAYEHHUS] UICTUHHOCTU BXOJAILUX B
HEro TMEePEeMEHHBbIX, CTPOUTh TaOIMIBI HCTUHHOCTH JJS JIOTHYECKHUX
BBIDQKCHUM; 3allUCHIBATh JIOTMYECKUE BBIPAXKCHUS HA H3Yy4aeMOM S3bIKE
IIPOrpaMMHUPOBAHUS

2.5

YMeHHE COCTaBJATh, BBINOJHATh BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIE
QITOPUTMBI JUIsl yrpaBieHust ucnoiaurensimu (Yepenamka, YepTexxHUK u




Apyrue); co3gaBaTb M OTJIAXHBATH IPOTPaMMbl Ha OJHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonpHbIi
AJTopuTMHYECKHUH SI3BIK), pean3yIore HECI0XKHbIE aIlTOPUTMBI 00pabOTKH
YHUCIOBBIX JIaHHBIX C MHCHOJb30BAHMEM LIMKJIOB U BETBJICHUH; YMEHHE
pa3duBaTh 3a1auM Ha IOJ33]]a4H, UCIIOIb30BaTh KOHCTAHTHI, IEPEMEHHbBIC U
BBIPQ)KEHUSI PA3JIMYHBIX THUIOB (YUCIIOBBIX, JIOTMYECKHX, CHUMBOJIBHBIX);
aHAJIM3UPOBATh IPENJIOKEHHBIH AJITOPUTM, ONPEAEIATh, KaKue Pe3yJIbTaThl
BO3MOJKHBI IIPU 33/1aHHOM MHOKECTBE MCXOJIHBIX 3HAYCHUH

2.6

YMeHue 3anucarb Ha H3Yy4aeMOM S3bIKE IPOTrPAMMUPOBAHMS AJITOPUTMBbI
IIPOBEPKH JAEIMMOCTH OJHOIO LEJIOro 4Yuciaa Ha JApYyroe, IPOBEPKH
HATYPaJIbHOT'O YMCIIAa Ha MPOCTOTY, BBIACIECHU IU(P U3 HATYpaTbHOTO YHCIA,
IIOMCK MaKCUMYMOB, MUHMMYMOB, CYMMbI YHCJIOBOM ITOCIIE10BATEIbHOCTH

2.7

Brnanenmne ymeHneM OpHEHTUPOBATHCS B HEPAPXUUECKOM CTPYKTYpe (paiioBoit
cucreMsl, paboraTh ¢ (hailIoBOM cHCTEMON NMEPCOHATBHOIO KOMIIbIOTEpA C
UCIOJb30BaHWEM Tpaduueckoro uHTepdeiica, a HMMEHHO: CO3/aBaTh,
KOIIMPOBaTh, IepeMelaTh, NEPEUMEHOBBIBATh, YAAIATb M APXUBUPOBATH
(aiipl 1 KaTaJIOTH

2.8

BJ'IaI[eHI/Ie YMCHHUAMU W HaBbIKaMU HCIIOJIB30BAHUS I/IH(I)OpMaI_II/IOHHLIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI AJi1 TIOMCKa, XPaHCHHA, O6pa6OTKI/I u
Inepclaauu U aHaJin3a pas3JIndHbIX BUAOB PIH(l)OpMaI_II/II/I
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YMeHue BBIOMpaTh CHOCOO TIPEICTABIICHUS JAHHBIX B COOTBETCTBHH C
MOCTaBJICHHON 3amadyeil (TaOauIbl, CXeMbl, TpaduKH, JAHArpaMMbl) C
WCIOJIb30BAHUEM COOTBETCTBYIONIMX TPOTPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX

2.10

Ymenne QopMmanu3oBaTh W CTPYKTYpHUPOBaTh HWH(POPMALUIO, HCHOIB3YS
ANEKTPOHHBIE TAOMUIBI U1 00paOOTKH, aHAIM3a U BU3yaIU3allii YHCIOBBIX
JAHHBIX, B TOM YHKCIIE C BBIICJICHUEM JAHAaIa30Ha TAOJIUIBI U YIOPSIOYMBAaHUEM
(copTHpOBKOI1) €ro INEeMEHTOB; YMEHHE IPUMEHSTH B JIEKTPOHHBIX TaOIUIaX
dbopMyBl  JUISI  pacyeToB C HCIOJIB30BAaHMEM BCTPOCHHBIX  (DYHKITHIA,
aOCONIOTHOM, OTHOCHTEIbHOM, CMEIIAaHHOM ajpecaliy; HCIOJIb30BaTh
AJIEKTPOHHBIE TAOJIUILIBI I YUCIEHHOTO MOJEIUPOBAHMS B MPOCTHIX 3aadyax
U3 Pa3HbIX IPEIMETHBIX obsacTen

IlepedeHnb 3/1eMEHTOB coiepKaHusl, MpoBepsieMbIx HAa OI'D mo nuapopmarTuke

Kon

[IpoBepsieMblil AIEMEHT COJIEPKAHUS

1

[{udposast rpaMOTHOCTH

1.1

@aiinsl U manku (karanoru). IIpuHIMIIEI MOCTpoeHUs (HAHIOBBIX CHCTEM.
[Tonnoe ums gaitna (manku). Ilyts k ¢aiiny (manke). Pabota ¢ daitnamu u
KaTaJIoraMu CpeACTBAMHU OIEPALlMOHHON CHCTEMBI: CO3JaHUE, KONMPOBAaHHUE,
nepeMeleHne, NeperuMeHoBaHle U yaajleHue (ailyioB U mamnok (KaTajioros).
Tuner Qaiinos. CpoiictBa ¢aitio. Paitnosslit MeHemkep. [louck daiinos
CPEICTBAMU ONEPAMOHHON CUCTEMBI

1.2

OObenunenne kommbloTepoB B ceTh. Ceth MHTepHer. Beb-cTpanuna, Beo-
cait. Ctpyktypa anpecoB BeO-pecypcoB. bpaysep. IlowckoBbie cHCTEMBI.
[Touck nHpOpMaNKHU MO KITIOUEBBIM CJIOBaM U M0 U300PaKEHHIO.
JloctoBepHOCTH MH(MOpMAIUH, OTydeHHON U3 VHTepHeTa.

IP-anpeca y310B. CeTeBo€ XpaHEHHUE TAHHBIX

Teopernueckrne 0CHOBbI HH(POPMATUKHI

2.1

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTh ONMUCAHUS HEMPEPHIBHBIX OOBEKTOB U
MIPOLIECCOB C MOMOUIBIO AUCKPETHBIX JaHHbBIX.

CumBon. Andasur. MomHocts andasuta. JIBonunsiii andasur. KomnuectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMI) (PUKCUPOBAHHOW IJIMHBI B




nBouyHoM andasure. IIpeobpazoBanue mo0oro amndaBura K IBOMYHOMY.
KonnuecTtBo pa3nuuHbIX cIOoB  (DUKCHPOBAHHOW JJIMHBI B  ajdaBuTe
ONPEACICHHON MOITHOCTH.

KoaupoBanue cumBoiIOB ofHOro andaBuTa C MOMOIIbIO KOJOBBIX CJOB B
apyrom andasute, KOAOBas TAOIUIA, JEKOTUPOBAHHE.

Konuposanue tekctoB. PaBHoMepHbiii koa. HepaBHomepHbiii koa. KoanpoBka
ASCII. Bocemubutasie koaupoBku. Ilonstue o xommpokax UNICODE.
JlexonupoBaHue COOOIIEHUNH €  HUCIHOJB30BAaHUEM  DPABHOMEPHOTO U
HepaBHOMEpHOTo Koja. MHdopmanmonHsiii 00beM TeKcTa
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HNHubopmannoHHbId 00beM JaHHBIX. BUT — MUHUMaJIbHAS €MHHUIA KOJTHYSCTBA
nH(OpPMAIIMY — JBOWYHBIA pa3psia. ENUHUIEI n3MepeHus: HHPOPMAITHOHHOTO
o0beMa HaHHbBIX. but, 0aiT, kunobaiT, MerabaiT, ruradamiT.

CkopocTh niepeiaun JaHHBIX. EUHAIBI CKOPOCTH Nepeiayn JaHHBIX

2.3

KomupoBanue muera. I[BeroBeie wMoaenmu. Mogens RGB. I'myGuna
koaupoBanus. [Tanurpa.

PactpoBoe m BekTOopHOE mpenacraBiieHne u3o0paxkeHuid. Ilukcenp. OrneHka
nH(QOpPMAIMOHHOTO 00BeMa TpapUYecKUX JaHHBIX I PacTPOBOTO
M300pakKeHUS
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Koauposanue 3Byka. PazpsaHocTs u yacrora 3anucu. KonuuecTBo kaHasioB
3aIUCH.

OneHka KOJMYECTBEHHBIX MApaMeTpPOB, CBSI3aHHBIX C IPEJICTaBICHUEM H
XpaHEHHEM 3BYKOBBIX (ailsioB

2.5

HGHO?;I/IIII/IOHHI)IG M IMMO3UITMOHHBIC CUCTEMbI CUHMCIICHHUA. AJI(l)aBI/IT. OcHoBanue.
Pa3BepHyTa;I (bopMa 3aI1iucu 4uciia. HepeBoz[ B ACCATUYHYIO CUCTCMY YUCCLII,
3alMMCAHHBIX B APYTUX CUCTEMAaX CHHUCJIICHUA.

PumMmckas cuctema cuuciaeHus

2.6

JlBouuHas cucrema cuucienus. IlepeBon nensix uncen B npezgenax ot 0 1o
1024 B nBOMUHYIO cHUCTEMY cuucCleHMs. BocbMepuuHas cucTtemMa CUMCIIECHHUS.
IlepeBon umcesn U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYIO U JIECATHUYHYIO
cucreMbl U oOpartHo. IllectHanuatepuunas cucrema cuucieHus. IlepeBon
YyCeNl W3 IMIECTHAAUATEPUYHOW CHUCTEMBI B JIBOMYHYH), BOCBMEPUYHYIO H
JECATUYHYIO CUCTEMBI U 00paTHO.

ApudmeTrueckue onepanuy B IBOMYHON CUCTEME CUUCICHUS

2.7

Jlornueckue BbICKa3bIBaHUs. JIornueckrie 3Ha4eHUs! BEICKa3bIBaHU M.
DneMeHTapHbIe U COCTAaBHBIE BBICKA3bIBAHUS. JIOTHUECKUE OTIEpAIIUN: «H
(KOHBIOHKITHS, TOTHYECKOE YMHOKEHHE), «UIH» (AU3BIOHKIIUS, JIOTHYECKOEe
CIIO)KEHHUE), «He» (J1oruueckoe orpuiianue). [lpuopurer mornyeckux
onepauuii. OnpeneneHre ICTHHHOCTA COCTaBHOTO BBICKA3bIBaHUS, €CIIN
W3BECTHBI 3HAYEHUSI UCTUHHOCTH BXOISAIIUX B HETO JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BoipakeHus. [IpaBuiia 3anucu JJOrn4ecKkux
BeIpakeHuil. [locTpoenne TabauIl MICTUHHOCTH JIOTHUYECKUX BBIPAKEHUN

2.8

Jlornueckue 3neMeHThl. 3HAKOMCTBO C JJOTHYSCKHUMU OCHOBaMH KOMITBIOTCPA

2.9

HenpepsiBHble 1 quckpeTHble Mojenu. Mmutanuonnsie Mogenu. Urpossie
Mozenu. OLeHKa aIeKBaTHOCTH MOJICIIA MOJICTUPYEMOMY OOBEKTY U LIEIISIM
MOJEJIMPOBAHUS

2.10

Tabmuunbie mogenu. Tabnuia kak mpecTaBieHne OTHOIICHHUS.
bassl garabX. OTOOP B TAOIHIIE CTPOK, YIOBIETBOPSIONINX 33JaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmuna, pedpo, nyts. OpueHTHpOBaHHBIE U HEOPUEHTUPOBAHHBIE
rpadsr. maa (Bec) pedbpa. BecoBast matpuia rpada. JlnmuHa myTH Mexmy
BepumHaMmu rpada. [Touck ontumansHoro mytu B rpade. Havanpnas
BepIlIMHA (MICTOYHMK) U KOHEYHas BepIINHA (CTOK) B OPUEHTHPOBAHHOM




rpade. Boruncinenue KoauuecTBa myTeil B HaIpaBJICHHOM allUKINYECKOM
rpade

2.12

Hepeso. Kopens, BepimHa (y3ein), TUcT, pedpo (ayra) nepesa. Boicora
nepea. [Tonnepero. [Ipumepsr ncnonp3oBanus aepeBbeB. [lepedop
BapHaHTOB C TIOMOLIBIO JIepeBa

AJTOpUTMBI U IPOTPAMMUPOBAHHE

3.1

CoiicTBa anropurma. CriocoObI 3aMucy anropuT™a (CIIOBECHBIN, B BUJIE OJIOK-
CXEMBI, IPOTrPaAMMa).

CocraBiieHHE aJropuTMOB U IPOTPaMM C UCII0JIb30BAHNEM BETBIICHUH, IUKIIOB
U BCIIOMOI'aTENIbHBIX aJrOPUTMOB JUIs yrpaBiieHus ucnoiHuresneM (PoOor,
Yepenaika, UepTexxHUK U Apyrue). BeinonHeHne anropuTMOB BpyUHYIO U Ha
KOMIIBIOTEpE

3.2

A3pik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlIkonbHbIi
ANTOPUTMUYECKHUNA S3BIK).

Cucrema nporpaMMHUpPOBAHMS: PENAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTIIAUUK.

[lepemennas: tum, ums, 3HadeHue. llenbie, BelmecTBEHHbIE U CHUMBOJILHBIC
MepPEMEHHBIE.

Oneparop mnpucBauBanus. ApupMeTHUECKHE BBIPAKCHUS U TOPSJIOK UX
BbluMCiIeHHUs. Onepanuy ¢ LeJbIMH YHMCIaMU: LIEJIOYHCICEHHOE JEJICHHE,
OCTaTOK OT JICJICHHUS.

BerBnenusi. CoctaBHble ycIOBUSI (3alUCh JIOTHUECKHX BBIpXEHUI Ha
M3y4yaeMOM s3bIKE MporpaMMupoBanus). Haxoxknenwe MuHHMyMa U
MakcuMyMma U3 JBYX, TpPeX M UeThIpex uwucen. PelieHue KBaapaTHOTO
ypaBHEHUS, UMEIOIIETO BEIIECTBEHHbBIE KOPHH.

Hukn ¢ ycmoBuem. Anroputm EBkimuaa nns HaXO0XACHUS HAUOOIBIIETO
o0miero  JenmuTeNss JIBYX HATypalbHBIX uWcen. Pa3OuweHume 3ammcu
HATypPaJIbHOTO YUCIA B MO3UIIMOHHONW CHCTEME C OCHOBAaHHWEM, MEHBIINM WJIH
paBHbIM 10, Ha OTAEIBHBIE LHU(DPHI.

[ukn ¢ nepeMeHHON. ANrOpUTMBI IPOBEPKH JETMMOCTH OJTHOTO LEJIOr0 YUCIIa
Ha JIPyroe, MpOBEPKU HATYPaJIbHOTO YKCIIa HAa TPOCTOTY
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OO6paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonpHAs 00paboTka cTpok. [logcuer 4acTOThl MOSBICHUS CHUMBOJIA B
crpoke. Betpoennble hyHKImM Uit 00pabOTKU CTPOK

3.4

OmnpeneneHre BO3MOXKHBIX pe3yJbTaTOB padOThl aNropuTMa IpH JIaHHOM
MHOKECTBE BXOJHBIX JAHHBIX, ONPEIEICHUE BO3MOXHBIX BXOJHBIX JTaHHBIX,
MPUBOJALINX K JAHHOMY pe3ylbTary

3.5

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBhl. CocTaBlieHUE U
OTJIaJIKa TPOTPaMM, PEAIU3YIOIINX THUIIOBBIE AJITOPUTMBI  00pabOTKH
OJTHOMEPHBIX YHCIOBBIX MACCHBOB, Ha OJTHOM M3 SI3IKOB ITPOTPaMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHblii AnroputMudeckuii S3bIK):
3aloTHEHUE YHCIOBOTO MAacCHBa CIy4YallHBIMU YHCIIaMH, B COOTBETCTBUU C
(bopMyII0#t HITH ITyTEeM BBOJIA YHCET, HAX0XKICHHE CYMMBI 3JIEMEHTOB MacCHBa,
TUHEHHBIH  TOMCK  3aJlaHHOTO  3HAYeHUs B MacCWBE,  IOJCYET
AJIEMEHTOBMACCHBA, YIOBJIECTBOPSIONINX 3aJIaHHOMY YCJIOBHIO, HAaXOXJICHHE
MUHUMAIBHOTO (MaKCUMAIILHOTO) JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.
OOpaboTka MOTOKA JAHHBIX: BBIUMCICHHE KOJMYECTBA, CYMMBI, CPEIHEro
apu(pMeTHYeCcKoro, MUHUMaITbHOTO ¥ MAaKCHUMAJIbHOTO 3HAYCHHS JIEMEHTOB
MOCJIEIOBATEIBHOCTH, YAOBJIETBOPSIONINX 3aJAHHOMY YCIOBHIO

3.6

VYnpasnenue. Curnan. OOpatHast cBsi3b. [lonyyenne curHanoB ot HU(POBBIX
JaTYUKOB (HAmpuMep, KacaHWs, pAacCTOSHUS, CBeTa, 3Byka). llpumepsl
WCIOJIb30BAHUSl NPUHIMNA OOpaTHOM CBA3M B CUCTEMax YIpPaBJICHUS




TEXHUYCCKUMU YCTPOﬁCTBaMH C IIOMOIIbKO JaTYUKOB, B TOM YHCIIC B
pPOOOTOTEXHUKE

WudopmanrnoHHbIe TEXHOJIOTHH

4.1

TexkcToBblE OKYMEHTBI U HMX CTPYKTYpHBIE 3JIEMEHTHI (CcTpaHHIla, abs3ail,
CTpPOKa, CJIOBO, CUMBOJI).

TexkcToBBIN MpolieccCOp — HMHCTPYMEHT CO3JaHMs, pPEJAaKTUPOBAHUA H
dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue Tekcra.
CgoiictBa cumBojioB. lllpudr. Tuner mpudrtoB (pybnaeHbie, C 3acedykamw,
MoHomupuHHbIe). [lomyxupHoe u KypcuBHOe HauepTaHue. CBolicTBa ab3aleB:
rpaHulbl, ab3alHbBId  OTCTYI, WHTEpBaJl, BblpaBHUBaHUE. [lapameTpbl
ctpanuiiel. CtuneBoe popmMaTupoBaHue.

CrpykrypupoBaHue uH(pOpManuu ¢ TOMOIIBIO CIHCKOB W  TaOJMIIL.
MHoroypoBHeBble ciiuckH. JloOaBiieHre TabauI] B TEKCTOBBIE JOKYMEHTHI.
BceraBka m3o0pakeHuil B TEKCTOBbIE JOKYMEHTH. OOTekaHue M300paKeHUIA
TEKCTOM. BKITIOUeHrE B TEKCTOBBIN IOKYMEHT AUarpamMmm, GopMyI1, HyMeparuu
CTpaHUIl, KOJIOHTUTYJIOB, CCHUIOK U APYTUX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnonb3oBanue rpaduuecKux NpUMUTUBOB.

Onepanuu pegakTUpoBaHus rpadUyecKux 00BEKTOB, B TOM 4Kcie IU(PPOBHIX
¢dororpaduii: n3mMeHeHne pazmepa, oOpesKa, MOBOPOT, OTpaKkeHHe, paboTa ¢
obnactsamu (BblAENEHUE, KOMMPOBAHUE, 3aIMBKa 1BETOM), KOPPEKIIHS I[BETA,
SIPKOCTH U KOHTPACTHOCTH.

Bextopnas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CPEICTBAaMHU TEKCTOBOI'O MPOILIECCOPa WU APYTUX MPOrpaMM (IIPHIIOKEHUN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

4.3

[ToaroroBka mMynabTUMEIUUHBIX npe3eHTanui. Cnain. Jlo6aBieHue Ha ciaiin
TeKcTa U n300pakeHuid. PaboTta ¢ HECKOIBKUMU ClIaliJaMH.
JloGaBrieHue Ha ciail ayImoBU3YyalbHBIX JaHHBIX. AHUMAaNM. [ UIepCChlIKH

4.4

Tumbl JaHHBIX B sSYEWKax OJJIGKTPOHHOW TaOmuipl. PemakTupoBaHue u
dbopmatupoBanue Tabiuil. BeTpoeHHbIE QYHKIHH JJIs MMOMCKA MaKCHMyMa,
MUHUMYyMa, CYMMBI U cpenHero apupmerndeckoro. COpTHpOBKa TaHHBIX B
BBIICTICHHOM Juana3oHe. [locTtpoeHue amarpamMm (THCTOrpaMMa, KpyroBas
auarpamMma, TouedHas uarpamma). Berbop tuma quarpammel.
[TpeobpazoBanue dhopmyn mpu KonupoBaHuu. OTHOCHUTENbHAS, a0COTIOTHAS U
CMeIlIaHHas ajipecalus

4.5

Vca0BHEIC BEIYHCICHUS B OJICKTPOHHBIX Ta6n1/1uax. CYMMI/IpOBaHI/Ie " IMOoJACUYET
3Ha‘leHHI>i, OTBCUAOIIUX 3aITAHHOMY YCJIOBHUIO. O6pa60TI<a OOJIBIIHX Ha60p0B
JaHHBIX. YucaeHHoe MOACIIUPOBAHUC B DJICKTPOHHBIX Ta6J'[I/IIIaX
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