MOSICHUTEJIbHAS 3AITUCKA

[Tporpamma mo wH(pOpMAaTHKE HA ypPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHUS COCTaBlieHa Ha
OCHOBE TpeOOBaHWN K pe3yiabTaTaM OCBOCHUS OCHOBHOH 0O0pa3oBaTelbHON IMPOrpaMMbl
OCHOBHOTO o0mero oopaszoBanus, npeacraBieHHbix B @I'OC 00O, a Taxke ¢enepaabHOU
paboueii mporpaMMbl BOCITUTAHUS.

[Tporpamma mo wH(poOpMaTHKe NaET MPEICTaBICHHE O IEsAX, oOmed cTpareruu oOydeHwus,
BOCIIUTAHHUSI W Pa3BUTHS OOYYAIONIMXCS CpEICTBAMH HWHQPOPMATUKH Ha 0a30BOM YpPOBHE,
yCTAHABIMBAaeT  O0s3aTeNIbHOE  MPEIMETHOE  COJAEp)KaHue,  NPEAyCMaTpUBaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiiaM U TeMaM.

[Tporpamma 1o uH(OPMATHKE OIMpPEENAeT KOJUYECTBEHHbIC U KAUeCTBEHHbBIE XapaKTEPHUCTUKU
y4eOHOTO Marepuana Ui KaKIOro Toja H3YYeHHUs, B TOM YHCIE JUIA COIEPIKATEIHHOTO
HAIOJIHEHUS Pa3HOTO BHJA KOHTPOJIS (MPOMEXKYTOYHOM aTTecTaluu  OOy4aroIuXcs,
BCEPOCCUNCKUX MPOBEPOYHBIX paOOT, FOCYJapCTBEHHONH HTOTOBOM aTTECTAIINN ).

[IporpamMa 1o wuH(pOpPMATHKE SBISETCS OCHOBOW MJISi COCTABICHHS ABTOPCKUX Y4eOHBIX
pOTpaMM, TEMaTHYECKOTO IIAHUPOBAHUS Kypca YUUTEIICM.

Lemsimu u3ydeHusi HHPOPMATHKY HA YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs SBIISIOTCS:
(dbopMHpOBaHHE OCHOB MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd HMH()OPMATHUKH, TOCTHXKEHUSM HayYHO-TEXHHYECKOTO IIporpecca M OOLIeCTBEHHOU
NPaKTUKHA, 3a CYET pa3BUTUS MpPEICTaBIeHUH 00 wuHQopManmuum Kak O BaKHEHIIEM
CTPATETUYECKOM peCcypce pa3BHTHsI JHYHOCTH, TOCYAapCTBa, OOLIeCTBa, MOHWMAHHS pPOJIU
UH(POPMAIMOHHBIX TPOIIECCOB, MHPOPMAIMOHHBIX PECYPCOB U MHPOPMAIIMOHHBIX TEXHOJIOTUH B
ycnoBuax 1u(ppoBoit TpaHchopMaIi MHOTHX Cep KU3HU COBPEMEHHOTO O0IIECTBa;
o0ecrieyeHne YCIOBUH, CIOCOOCTBYIOIIUX PAa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS Kak
HEO0XOIMMOTO yCIOBUS MPOPECCHOHATBHOMN NEATETLHOCTH B COBPEMEHHOM HMH(OPMAIIMOHHOM
o0IIecTBe, MPEIIoJararIiero CnocoOHOCTh O0YYAIOIIErocss pa30oUBaTh CIIOKHBIC 3a7add Ha
Ooiee MpOCTBIE TOA3a7ayd, CPaBHUBATH HOBBIC 33/la4d C 3a/Ja4aMd, PEIIEHHBIMH paHee,
OTIPENENATh ATy JUIs JOCTHKEHHSI Pe3y/ibTaTa U TakK Jajiee;

dopMHupoBaHHE H pa3BUTHE KOMIETEHIUH OOydJarommxcsi B OOJIACTH WCIIOJIBb30BaHUS
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOIUH, B TOM YHCII€ 3HAHUH, YMEHUH U HaBBIKOB
pabotel ¢ wmH(pOpMarme, MPorpaMMHUPOBAHUS, KOMMYHUKAIMM B COBPEMEHHBIX IH(PPOBBIX
cpeax B YCJIOBHUSX o0OecrnieyeHus HHPOPMALMOHHOM 0€301MacHOCTH IMYHOCTH 00YYaroIerocs;
BOCIIUTAHHE OTBETCTBEHHOTO M W30MPATENFHOTO OTHOMICHHS K WHQPOPMAIMA C Y4ETOM
NpPaBOBBIX M JITHYECKUX AaCMEKTOB €€ paclpoCTpaHEHHs, CTPEMJIEHUS K MPOJOJIKECHUIO
oOpa3oBaHus B 00JacTH HH(POPMAIMOHHBIX TEXHOJIOTHH W CO3HMIATEIHHOH JEATEIBHOCTH C
IPUMEHEHHUEM CPEICTB MHPOPMALIMOHHBIX TEXHOJIOTUH.

HNHupopmaTuka B OCHOBHOM 00111€eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh MH(OPMATHKH KaK HAyYHOH JUCIHUILINHBI, U3y4arollel 3aKOHOMEPHOCTH MPOTEKaHUs
¥ BO3MO)KHOCTH aBTOMAaTH3aluX HH(POPMAITMOHHBIX ITPOIECCOB B PA3IMYHBIX CUCTEMAX;
OCHOBHBIE 00JaCTH NMPUMEHEHUs] HHPOPMATUKHU, NPEKIe BCEro MHGOPMAIlMOHHbIE TEXHOJIOTHH,
VIpaBJICHUE U COIUATBLHYIO chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU U HH(OPMAILIMOHHOH e TeTbHOCTH.

W3yuenne wWHGOPMATHKH  OKa3blBae€T  CYIIECTBEHHOE BIMSHUE Ha  (OPMHUpPOBAHHE
MHUPOBO33pEHUST 00yUaIOIIErocs, ero >KU3HEHHYIO MO3UIUI0, 3aKJIa/bIBA€T OCHOBBI TOHMMAaHUS
NPUHIUIOB (YHKIMOHUPOBAHUS W WCIIOJIIB30BAaHHS WH(POPMAIMOHHBIX TEXHOJOTHH Kak
HEOO0XO/MMOr0 MHCTPYMEHTa NPAaKTUYECKH JI0O0O0M JesITeNbHOCTH M OJHOTO U3 Hamboiee
3HAYMMBIX TEXHOJIOTWYECKHX TOCTH)KCHUI COBPEMEHHOW IUBWIM3AUU. MHOTHE TpeIMeTHBIE
3HAaHUS U CIIOCOOBI JIEATETBHOCTH, OCBOCHHBIE O0YYAIOUUMHCSA MPU U3YYEHUH HH(POPMATUKH,
HaXOMAT TPUMEHEHHE KaK B paMKax 0O0pa3oBaTENbHOTO TIpoIecca IMPH H3YYCHUH JPYTHX
IPEIMETHBIX O0JIacTei, TaK W B MHBIX JKU3HEHHBIX CUTYaIUSX, CTAHOBSTCS 3HAUYUMBIMHU JJIS
dbopMHpOBaHUS  Ka4yeCcTB JUYHOCTH, TO €CThb OPHEHTUPOBAaHBI Ha (OPMHPOBAHUE
METaIpeIMETHBIX U IMYHOCTHBIX PE3yJIbTaTOB O0yUEeHHUS.



OcHoBHbIE 3a71a4K yueOHoro npeamera «MHapopmaTika» — chopMupoBaTh y 00yUarOIIUXCS:
NOHMMaHHE MPHUHLHUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHHS OOBEKTOB LU(PPOBOIO OKPYKEHUS,
IpelcTaBiIeHuss 00 HCTOPUM U TEHACHUUAX pa3BUTHUA HHPOPMATHUKU TNepuoaa udpoBoi
TpaHchopMauyu COBPEMEHHOTO O0IIECTBA;

3HAHUS, YMEHHUS M HABBIKM T'PAMOTHOM IOCTAaHOBKH 3ajiad, BO3HUKAIOIIUX B MPAKTHUYECKOMN
JeSITeIbHOCTH, /IS X PEIICHHS C MOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHUS U HABBIKU
dbopManM30BaHHOTO OMMCAHUS TOCTABICHHBIX 33/1a4;

0a3oBbie 3HAHUS 00 WHPOPMAIMOHHOM MOJCIMPOBAHWU, B TOM YHCIE O MAaTEMaTHYECKOM
MOJIeJTUPOBAHUH;

3HAHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M YyMEHUE NPUMEHSTh 3T 3HAHUS IS
MOCTPOCHHUS aJITOPUTMOB PELICHHS 33/1a4 10 UX MaTeMaTHYECKUM MOJECIISIM;

YMEHUS U HaBBIKH COCTABJICHUS MPOCTHIX MPOTPaMM IO TIOCTPOCHHOMY aJITOPUTMY Ha OJTHOM U3
A3BIKOB [TPOTrPAMMHUPOBAHUSI BHICOKOTO YPOBHS;

YMEHUSI U HaBBIKM 3(PQPEKTHUBHOTO HCIOJIBb30BAHUS OCHOBHBIX THUIIOB MPUKJIAIHBIX MPOTPaMM
(mpuoxeHuit) o0IIero Ha3HaYeHUs] 1 MTHPOPMAIIMOHHBIX CHCTEM JJISl PEUICHHsI C UX MOMOILBIO
NPaKTUYECKUX 3a/ad, BJaJeHHe O0a30BBIMH HOpMamMu HWH(GOPMAIIMOHHON STHUKM H IIpaBa,
OCHOBaMU MHGOPMAIMOHHOM 0€30MacHOCTH;

YMEHHE TPaAaMOTHO MHTEPIPETUPOBATh PE3yJIbTAaThl PEHICHUS MPAKTUYECKUX 3a7ad C MOMOIIBIO
WH(MOPMALIMOHHBIX TEXHOJOTUH, TNPUMEHATh IMOJNyYEHHBIE pPE3YJIbTaThl B MPAKTHUECKOM
NEeSITETTHHOCTH.

Ilenu w 3amayum u3y4yeHUs HMHPOPMATHKHA Ha YpPOBHE OCHOBHOTO o00Imiero oOpa3oBaHUs
OTIPENeNAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHS y4eOHOTO MpeaMeTra B BHUAC CIEAYIOMIUX
YETHIPEX TEMATUYECKUX PA3/ICIIOB:

1M (poBast rPaMOTHOCTB;

TEOPETUYECKHE OCHOBBI HH(POPMATHKU;

QITOPUTMBI U IPOTPAMMHUPOBAHHUE;

nH(}OPMaILMOHHBIE TEXHOJIOTHH.

Ha u3yuenue undpopmatuku Ha 6a30BoM ypoBHe otBoauTcs 102 yaca: B 7 knacce — 34 yaca (1
yac B HeZleNto0), B 8 kiacce — 34 vaca (1 gac B Hefento), B 9 knacce — 34 yaca (1 gac B Hezento).



COJAEP)KAHUE OBYYEHUA
7 KIIACC

HudpoBasi rpaMOTHOCTH

Komnblorep — yHnBepcaabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

Komnbrorep — yHUBEpcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee 10
nporpaMme. TuIbl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CyIIepKOMIbIOTEPbl. MOOUIIBHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpAa M HX Ha3HaueHue. [Iponeccop. OmneparuBHas u
JIOJITOBPEMEHHAs aMsATh. Y CTpOHCTBa BBOJIA U BbIBOJ1a. CEHCOPHBIN BBOJ, AATYMKH MOOUIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOM ayTeHTU(DUKAIHIH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpammHoro obOecneuyeHus. Ilokonenus
KOMIIbI0TepOB. COBpEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapasuienpHble BBIYUCICHUS.

Ilepconanbubiii koMmnbioTep. l[Iporeccop M ero xapakTepuUCTHKH (TakTOBas 4YacToTa,
paspsaaHocTh). OnepaTuBHas naMaAThb. JlosroBpeMeHHas namsTh. Y CTpOCTBA BBO/A U BBIBOJA.
O0béM XpaHUMBIX JAaHHBIX (ONEpATHBHAs NAMATh KOMIIbIOTEpA, JKECTKUH M TBEPAOTEIbHBIN
JIMCK, ITOCTOSIHHAS TaMATh CMAapT(OHa) U CKOPOCTh JIOCTYIIA AJIS Pa3IMUHbIX BUJIOB HOCUTEIIEH.

TexHHKa 0€30NaCHOCTH | MpaBuiIa pabOThI HA KOMITHIOTEPE.

IIporpammel U aHHBbIE

[IporpamMuoe oOecrneueHne KommbloTepa. llpukiamHoe mnporpaMMHoOe oOecredeHue.
CucremHoe mnporpaMMHoe obecneueHue. Cucremsl mnporpammupoBaHus. [IpaBoBas oxpaHa
IporpaMM M JaHHbIX. becruiatHble M yclioBHO-OecruiatHble mnporpammbl. CBoOOgHOE
porpaMMHOe oOecrieueHue.

@aiinel 1 manku (katanoru). [Tpuniunsl noctpoenus (aiinoBeix cucrem. [lomHoe mms
daitna (manku). Ilyte x caiiny (manke). Pabora c c¢aiimamu u Katanoramu cpeacTBaMu
OIEpPAllMOHHOM CHUCTEMBI: CO3/IJaHUE, KOTTIMPOBAHUE, IEPEMELICHHE, IEPEUMEHOBAHUE U YAaJIEHUE
¢aitnoB n manok (xaranoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(aiioB pa3INYHBIX TUIOB (CTpaHUIA TEKCTA, JIEKTPOHHAs KHUTa, ¢pororpadus, 3aIicCh MECHHU,
BUJICOKJIMII, TOJTHOMETPaKHBIH (MIbM). ApXuBalus JaHHbIX. VIcroib30BaHHE MpOrpamMM-
apxuaropoB. daiinossiit MeHexkep. [lonck ¢aitioB cpeacTBamMu onepanOHHON CUCTEMBI.

KomneroTepHble BUPYCHI U APYTHU€ BPEIOHOCHBIE ITpOrpaMMsbl. IIporpammel nms 3amuTsl
OT BUPYCOB.

Komnbrorepusbie ceTn

O0benuHenue kKommbioTepoB B ceTb. Cerb HWHrepuer. BeO-crpanuiia, BeO-caidr.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsl. [lonck nHpopmanuu 1o
KJIIOYEBBIM CJIOBaM U 1O u300paxkeHuto. JlocroBepHOCTh HH(pOpMaLWU, MOJYy4YEHHOW U3
HNHurepHera.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoif 3TUKeT, 0a30Bble HOPMBbI MH()OPMAIMOHHOW 3THKM M MpaBa Npu padboTe B
Unrepuere. Ctparerun 0ezonacHoro noseaeHus B UntepHere.

Teopernueckne 0CHOBbI MHPOPMATHKH

Nudpopmanus u uHGOPMALMOHHBIE NTPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

Wndpopmanusg Kak CBeOEHUS, NpeJHA3HAYCHHbIE JJI BOCHPUSITHUS UEIOBEKOM, U
uHpOpMalKs KaK JaHHbIe, KOTOpbIe MOTYT ObITh 00pab0TaHbl AaBTOMAaTH3UPOBAHHOM CUCTEMOIA.

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH ONMMCcaHusl HEMPEPhIBHBIX 0OBEKTOB U MPOIIECCOB C
MIOMOUIBIO AUCKPETHBIX JAHHBIX.

NHupopmainoHHbIE TPOLIECCHI — MTPOLIECCHI, CBSI3aHHBIE C XPaHEHHUEM, ITPe0O0pa30BaHUEM U
nepenavyei JaHHbIX.



IIpencraBienne uHgpopmManumn

CumBon. Andasur. MomHuocts andasuta. PazHooOpaszue s3bIKOB U aj(aBHUTOB.
EctectBennbie u ¢opManbHble A3bIKH. AI(aBUT TEKCTOB Ha PYCCKOM fA3bIKe. JBOMYHBII
andasut. KonnuecTBo BCEBO3MOKHBIX CIIOB (KOJOBBIX KOMOMHANNI) (PUKCUPOBAHHOM JUITMHBI B
nBonuHoM andasure. I[lpeoOpazoBanue moboro andaButa K ABouyHoMy. KommdectBo
Pa3IMYHBIX CJIOB (PMKCHPOBAHHOM JJIMHBI B aj(aBUTE OMPeIeIEHHON MOIITHOCTH.

KoaupoBanue cHMBOJIOB OJHOTO andaBUTa C IOMOIIBIO KOJOBBIX CJOB B JPYroM
andaBuTe, KOAOBas TaOJIUIA, IEKOJUPOBAHHUE.

JBonunsblii koxa. IlpencraBneHne naHHBIX B KOMIBIOTEPE KaK TEKCTOB B JIBOUYHOM
andasure.

Nudopmannonuslii 00bEM JHaHHBIX. bBUT — MUHUMalbHasg €IMHUIA KOJUYECTBa
uHpOpPMALUK — IBOMYHBIA pa3psan. EnuHunbl u3mepeHuss HHGOPMAIMOHHOTO 00bEMa TaHHBIX.
bur, OaiiT, kunoOaiit, MeradaiT, ruradair.

CkopocTb nepeayu JaHHbIX. EMUHUIBI CKOPOCTH NEPEIAYN IaHHBIX.

KonupoBanue tekcroB. PaBHoMepHbili koa. HepaBHomepubiii koa. KomupoBka ASCII.
BocsmubuTabIe KOMUpoBKU. [lonsTie o konupokax UNICODE. JlekoaupoBanue cooOIIeHui ¢
MCIOJIb30BaHNEM PaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. MHbopMaimoHHbIit 00bEM TeKcTa.

Hckaxxenue nHOpMaIUK MpH Niepeaaye.

OOmee mnpexncraBieHue O LU(POBOM MPEACTaBICHUU ayAMOBU3YAIbHBIX M JPYIHX
HEIPEPBIBHBIX JTAHHBIX.

KomgupoBanue 1mBera. LlBetoBbie Moxmenu. Mogens RGB. I'myObuna koaupoBaHws.
[Tanmurpa.

PactpoBoe 1  BekTOpHOEe mpejacTaBieHue  u3oOpaxenui. Ilukcenp.  Ouenka
UHPOPMALMOHHOTO 00BEMA rpadUIeCKUX TAaHHBIX JJISI PACTPOBOTO H300PaKECHHUS.

KoaupoBanue 3Byka. PazpsaHocts u yactora 3anucu. KonnuecTBo KaHaJIOB 3allUCH.

OneHka KOJIMYECTBEHHBIX [AapaMETPOB, CBS3aHHBIX C IPEJICTABICHUEM U XpaHEHHEM
3BYKOBBIX (haiijIoB.

HNHpopManoOHHBIE TEXHOJIOTHH

TekcToBBIE JOKYMEHTBI

TekcToBble TOKYMEHTHI U UX CTPYKTYpHBIE 3J€MEHTHI (CTpaHula, ad3all, CTpoKa, CJIOBO,
CUMBOII).

TekcToBBIN MpoleccOp — MHCTPYMEHT CO3/IaHus, PEAAKTHUPOBAaHUS U (HOpMaTHPOBAHUS
tekcToB. [IpaBuna HaOopa Tekcta. PemaktupoBanue Tekcra. CpoiictBa cumBojioB. Lpudrt.
Tunsl mwpudToB (pyOneHsle, ¢ 3aceykaMu, MOHOLIMPHUHHBIE). llomyXkupHoe M KypcHUBHOE
HauepTranue. CBoiicTBa a03aleB: TpaHMIbI, a03alHbBI OTCTYI, HMHTEpBaj, BbIpaBHUBAHMUE.
[Tapametpsl cTpanuibl. CTuiieBoe popmMaTupoBaHUE.

CrpykTypupoBaHue HH(pOpPMAIMU C IMOMOIIbIO CIHUCKOB W Tabmui. MHOroypoBHEBbIE
cnucku. Jlob6aBieHnue TabiuIl B TEKCTOBbIE JOKYMEHTHI.

BcraBka m3o0pakeHHil B TEKCTOBBIE JOKYMEHThHl. OOTekaHue H300paKeHUH TEKCTOM.
BxroueHre B TEKCTOBBIM JOKYMEHT Auarpamm, Gopmys, HyMEpaluu CTPAHUII, KOJIOHTHUTYIIOB,
CCBIJIOK M JPYTHX DJIEMEHTOB.

IIpoBepka nmpaBonucanus. PaccranoBka repeHocoB. 1'onocoBoit BBOJ TekcTa. OnTH4eckoe
pacnio3HaBaHue Tekcrta. KommbroTepHelii nepeBon. Mcnonb3oBanue cepBucoB MHTepHeTa ans
00paboTKH TEKCTA.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ TpapuyecKMMH penakropamu. PactpoBble pucyHku. Mcnonb3oBaHue
rpadu4ecKux MPUMHUTUBOB.

Onepanuu  penakTUpoBaHus Tpaduueckux OOBEKTOB, B TOM dYHCIE MHPPOBBIX
dororpaduii: uU3MEHEHHE pa3mepa, oOpe3ka, MOBOPOT, OTpakeHwe, paboTa ¢ oOIacTIMU
(BBIIENIEHUE, KOTTMPOBAHKE, 3aJIMBKA LIBETOM), KOPPEKLIMS LIBETA, SIPKOCTH U KOHTPACTHOCTH.



Bekropnast rpaduka. Co3gaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CpPEICTBAMH
TEKCTOBOTO TMpOIleccopa WM JAPYrux mporpamm (mpuiokeHuit). JloOaBneHHe BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTUMeIMHHbIE NIPe3eHTaAluU

[ToaroToBka MynbTUMEIMHHBIX mpe3eHTanuil. Craiin. JloOaBiaeHue Ha ciaiiag TekcTa U
n3o00paxenuii. Pabora ¢ HECKOJIBLKUMH CITaiiIaMU.

JlobGaBiieHne Ha claiij] ayIMOBU3YyaIbHBIX IAHHBIX. AHUMAIHs. [ UIIepCChIKY.

8 KVIACC

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

Cucrembl cuncjieHust

Heno3unuoHnHele M MO3UIMOHHBIE CHCTeMBbl cuHciaeHus. AndaBur. OcHoBaHUE.
Pa3pépuyras ¢dopma 3ammcu uucna. IlepeBoJ B JECATUUYHYIO CHCTEMY YHMCEll, 3allUCAHHBIX B
JPYTHX CUCTEMAaX CUUCIICHHUS.

Pumckas cucrema cuuciaeHusl.

JlBonunas cucrtema cuucienus. IlepeBon menbix uucen B mpegenax or 0 mo 1024 B
JBOMYHYIO CHUCTEMYy cuucieHusa. BocbmepuuHas cucrema cuucieHus. llepeBox uyncen wus
BOCbMEPUYHON CHUCTEMBI B IBOUYHYIO U IECATHUHYIO cUCTeMbl U oOpatHo. lllecTHanarepuunas
cucrema cuuciaeHus. IlepeBon uucen M3 IIECTHAALATEPUYHOM CHUCTEMBl B JIBOUYHYIO,
BOCBMEPUYHYIO U JIECATUUHYIO CUCTEMBI U OOPATHO.

ApudmeTrnueckue onepanuy B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMEHTBI MaTEeMATH4YeCKOM JTIOTUKH

Jlornueckue BbIcKa3biBaHMs. Jlormueckue 3Ha4YE€HUs BBICKA3bIBAHUNA. ODJIEMEHTApHBIE U
COCTaBHblE BbICKa3blBaHUsA. Jlornmueckue omnepauuu: «u» (KOHBIOHKLHUSA, JIOTMYECKOE
YMHOXEHHE), «UIn» (AU3BbIOHKLUSA, JIOTUYECKOE CIOXKEHHUE), «HE» (JOTrM4eCcKoe OTpHUIaHHE).
ITpuopurer norudeckux onepanuii. OnpeneacHre HICTUHHOCTH COCTABHOIO BBICKA3bIBaHUS, €CIIU
M3BECTHBI 3HaYEHMsI ICTUHHOCTH BXOSIINX B HETO 3JIEMEHTAPHBIX BbICKa3blBaHUM. Jlornueckue
BelpakeHUs. [IpaBmiia 3amucu Jorndyeckux BblpakeHHi. [locTpoeHue TaGiuIl MCTHMHHOCTH
JIOTUYECKUX BBIPAXKEHHH.

Jlornueckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAaMMHMPOBAHME

HcnonnuTesn 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIUH

IlonsiTne anropurma. McrnomHuTenw anropuTMOB. AJITOPUTM KakK IUIAH YIPABJICHUS
VCIIOJTHUTEIIEM.

CaoiicTBa anroputma. CrocoObl 3alUCH alropuTMa (CJIOBECHBIM, B BHJIE OJIOK-CXEMBI,
IporpaMMma).

AnroputMuyeckue KOHCTpyKUuu. KoHCTpykius «cnepoBaHuey». JIMHEWHBIN alropuTMm.
OrpaHn4eHHOCTh JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPENYCMOTPETH 3aBUCHUMOCTH
MOCJIEI0BATEIHHOCTH BBIMNOIHIEMbIX JE€HCTBUI OT HCXOAHBIX JaHHbIX.

KoHcTpykius «BeTBIEHUE»: TIOJIHAsA U HeNojHas (opMbl. BelnoaHeHne U HEBBIOIHEHNE
ycIIoBUs (MICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHUs). [IpocThie U cocTaBHbBIE YCIOBHUS.

KoHCTpyKIIUSl «IOBTOPEHMS»: LMKIBI C 3aJaHHBIM YHCJIOM IOBTOPEHUH, C YCIOBUEM
BBIIIOJIHEHMS], C IEPEMEHHON IIUKJIA.

Pa3zpaboTka ans (GopManbHOrO HMCIOJHUTENS AITOPUTMA, MPUBOASAIIETO K TpeOyeMomy
pe3ynbTaTy NpU KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOpPUTMOB C
UCTOJIb30BAaHUEM IIUKJIOB M BETBJICHUH Ui yHpaBieHHs (OPMaTbHBIMU HCIOTHUTEISIMH,
TakuMu Kak Pobor, YUepenamka, Yepréxauk. BrimonHeHHe anropuTMOB BPYYHYIO U Ha
KomrbioTepe. CHHTaKCUUECKUE U JIOTHYecKHe OIUOKH. OTKa3bl.

SI3bIK NpOrpaMMMpoOBaHUs



A3pik  mporpammupoBanus  (Python, C++, [Ilackamp, Java, C#, IlxonpHbIi
AnroputMuyeckuil S3bIK).

CucremMa nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa MPOrpaMM, TPAHCIATOP, OTIATUHUK.

[lepemenHas: Tut, umsi, 3HaueHUe. L{enple, BEMeCTBEeHHBIC U CUMBOJIBHBIE TICPEMEHHBIC.

Omneparop npucBauBaHusi. Apudmernyeckue BBIPAKEHHUS U TMOPSIAOK HUX BBIYUCICHUS.
Omneparnuu ¢ eIbIMU YUCIIAMH: LIETIOYUCICHHOE JeTICHHE, OCTATOK OT JICJICHUS.

BerBnenus. CocraBHble YCIOBHS (3alHUCh JIOTUYECKUX BBIPAKEHUN HA U3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxaeHne MUHIMyMa U MakCUMyMa U3 JIBYX, TPEX U YETHIPEX UYHUCEIL.
Pemennie kBasipaTHOTO ypaBHEHHUS, UMEIOIIETO BEIIECTBEHHbIE KOPHHU.

Juanorosasi 0TiaiKa MPOTrpaMM: MOIIAroBO€ BHIMOJIHEHUE, IPOCMOTP 3HAYEHUH BEIUYHH,
OTJIQJI0YHBIN BBIBOJI, BBIOOP TOYKH OCTAHOBA.

[luxn ¢ ycnoBueM. Anroput™ EBkinaa muis HaxoxkIeHUs] HAUOOJBIIET0 OOIIEro AeTUTeNs
JIBYX HaTypaJlbHbIX 4Hcell. Paz0ueHue 3amucu HaTYpajlbHOTO YMCiIa B MMO3ULIMOHHON CHCTEME C
OCHOBaHWEM, MCHBIIUM WK paBHBIM 10, Ha OTAEIBHBIC U PEIL.

[{uksn ¢ nepeMeHHOH. AITOPUTMBI IPOBEPKHU JASTUMOCTH OJHOTO IEJIOr0 YUCIIa Ha APYroe,
IPOBEPKH HATYPAIBHOTO YUCIIA HA IPOCTOTY.

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. CHMBOJIbHBIE  (CTPOKOBBIE)  TI€pPEMEHHBIE.
[TocumBonpHast o00paboTka cTpok. Ilogcdér dYacTOTHI TOSBICHHUS CHUMBOJA B CTPOKE.
Berpoennsie pynkuuu as o0paboTKU CTPOK.

AHaJM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX pPE3yJIbTaTOB pabOTHI ajiropuTMa MpU JaHHOM MHOXKECTBE
BXOJIHBIX JAHHBIX, OMpEACIICHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOIAIIMX K JTaHHOMY
pe3yInbTaTy.

9 KUIACC

MudpoBas rpaMOTHOCTH

I'nodanbHast cerb UHTEpHET M cTpaTeruu 6€30MacHOro nNoBeaeHns B Heil

I'moGanpHas cerb Murepner. [P-agpeca y3moB. CereBoe XpaHeHHME NaHHBIX. MeTObI
MHAMBUAYaJIbHOTO U KOJUIEKTUBHOIO pa3MelleHus: HoBoil nHdopmauuu B MHTepHete. bonbuiue
JTaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COI[MATIbHBIX CeTeM).

[Tonsitne 06 nHPOpPMAIIMOHHOMN Oe30MacHOCTU. YTPO3bl HHOOPMAITMOHHONW 0€30MacCHOCTH
npu pabote B TI00aNbHOM ceTH M MeTonbl NpoTuBojeiicTBUA uM. IlpaBmia Ge3omacHoi
ayreHTu(uKauuu. 3amuTta JuyHOW uHGopmauuu B HWHrepHere. be3omacHele cTpareruu
noseneHus B MutepHere. [IpenynpekaeHue BOBICYEHUs B JECTPYKTUBHBIE U KpPUMHHAJIbHBIE
(bopMBbI ceTeBOI aKTUBHOCTHU (KNOEpOYUIMHT, (PUILUHT U Apyrue GOpMBI).

Pabora B nH(pOPMALIMOHHOM NIPOCTPAHCTBE

Buner nesrenbHoctd B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(moutoBasg cmyxk0a, BHJICO-KOH(EpPEHI-CBA3b M JApYrHe), CHpPaBOYHBbIE CIyXKObl (KapThl,
pacruicanus ¥ APyTHe), MOMCKOBBIE CITY>KOBI, CITYKObI OOHOBJICHHS TPOTPAMMHOTO 00eCTIeueHUs
u jpyrue ciayxO0bl. CepBHCHl TrocynapcTBeHHBIX yciayr. OOnayHble XpaHWIMINA JaHHBIX.
CpenctBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OoHIaitH-o¢uck). [Iporpammuoe obecrieueHne
Kak BeO-CepBUC: OHJIAWHOBBIE TEKCTOBbIE W TIpaduyecKue peaakTopbl, Cpeabl pa3paboTKu
MPOrPaMM.

Teopernueckne 0CHOBbI MHPOPMATHKH

MopenupoBaHue Kak MeTO/l MO3HAHUS

Mogenb. 3anaun, pemaemble ¢ MOMOINBIO MojenupoBanus. Kiaccudukanum mopemnei.
Marepuanbable (HaTypHble) U HH(OpMalLMOHHBIE Mojenu. HenpepblBHbIE M IHCKpETHBIE
mozenu. Mmuranmonnele Monenu. Mrposele Monenu. OneHka aneKBaTHOCTH MOZEIU
MOJIETTUPYEMOMY OOBEKTY U 1IeJIIM MOJIETUPOBAHUS.

TaGnuunsle Moaenu. Tabnuia Kak npeacTaBIeHNEe OTHOLICHHUS.



ba3bl gannbix. OTO0p B TabNUIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpHeHTUPOBaHHbIE U HEOPHUEHTUPOBAaHHbBIE Tpadbl. [nmnHa
(Bec) pebpa. Becomas marpuna rpada. imaa mytd Mmexay BepmmHamu rpada. [lomck
ONTUMANBFHOTO MyTH B rpade. HauanbHas BepirHa (MCTOYHUK) M KOHEUHAs BEpIIMHA (CTOK) B
OpUEHTUPOBaHHOM rpade. Bpluncienue konuuecTBa MyTed B HANPaBICHHOM AallMKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmnHa (y3en), JucT, pebpo (myra) nepeBa. Bricota nepera.
[Toxnepero. [IpumMeps! ucnons30BaHus AepeBbeB. [lepeOop BaprHaHTOB ¢ TOMOIIBIO IepeBa.

[TonsTe mMareMaTH4ecKoi MOAENU. 3aJaud, peliaeMble C MOMOIIBI0 MaTeMaTH4YeCKOIro
(KOMITBIOTEPHOTO0) MoAenupoBaHus. OTIHYNEe MaTeMaTHIeCKOH MOJIEIA OT HATYPHOU MOJCIH H
OT CJIOBECHOTO (JINTEpaTypHOI0) OMMCaHUs 0OBEKTa.

Oranbl  KOMIBIOTEPHOTO  MOJICIMPOBAHMS:  IMOCTAHOBKA  3a/la4d, MOCTPOCHHE
MaTeMaTUYeCKON  MOJenu, MporpaMMHasi  peanu3alus, TECTHpOBaHHE,  IPOBEJICHUE
KOMIIBIOTEPHOT0 AKCIIEPUMEHTA, aHAIIU3 €r0 PE3yIbTaTOB, YTOYHEHUE MOJICITH.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

Pa3paboTka aJropuTMOB U MPOrpaMm

PasOuenue 3amaun Ha mnona3anauyn. CocTaBieHHE aNrOPUTMOB M MpOrpamMMm ¢
WCIIOJIb30BAHUEM BETBJICHHM, IHMKJIOB W BCIIOMOTATEIbHBIX AJITOPUTMOB JUISL YIIPABICHUS
ucnogHuTeneM PoOOT miM ApyruMu HCTIIOTHUTENSIMHU, TaKUMH Kak Yepenaiika, UepTEXHUK U
JIPYTHMH.

Tabnuunbie BenuuuHbl (MaccuBbl). OnHoMepHble MaccuBbl. CoOCTaBlIEHHUE M OTJaJKa
POrpaMM, PeaTu3yIOIIUX THIIOBBIE allTOPUTMBI 0OPaOOTKH OJTHOMEPHBIX YHCIOBBIX MaCcCHBOB,
HAa OZHOM M3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackans, Java, C#, IkonbHbIN
AnroputMudeckuidi  SI3bIK): 3alOJIHEGHWE YHCIOBOIO MACCHBA CIIYYaHBIMH YHCIIAMH, B
COOTBETCTBUU € (HOpMYION WK MyTEM BBOJA YHCEN, HAXOXKICHHE CYMMbI 3JIEMEHTOB MacCHUBa,
JIMHEUHBIM TIOMCK 3aJaHHOTO 3HAYEHWS B MacCHBE, IMOJCYET DIEMEHTOB MAacCHBa,
YIOBJETBOPSIONINX 33JaHHOMY YCJIOBHUIO, HAaXO0XJIEHHE MHUHUMAIBHOTO (MaKCHMAIbHOIO)
anieMeHTa MaccuBa. COPpTHPOBKA MacCHBA.

OOpaboTka MOTOKA  JAHHBIX:  BBIUMCICHHE  KOJMYECTBA, CYMMBI,  CpEIHEro

apI/I(i)MeTI/ILIeCKOFO, MHUHUMAJIBHOI'O n MaKCHUMAaJIbHOT'O 3HAa4YCHUA 3JIEMECHTOB
MOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOIIMX 3aIaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnan. OOparHast cBs3b. [loslyueHue CUTrHajIOB OT HU(POBBIX JATYUKOB
(xacaHusl, pacCTOSIHUSA, CBETA, 3ByKa U Jipyroro). [Ipumeps! ncronb3oBaHus IPUHIUIA 0OpaTHOM
CBA3M B CHUCTEMAax YIPABJICHHUS TEXHUYECKMMH YCTPOMCTBAMHU C IOMOIIBIO JATYUKOB, B TOM
YHclie B POOOTOTEXHUKE.

[Tpumepbl  pOOOTHM3MPOBAHHBIX  CUCTEM  (CHCTEMa  yNpaBJIEHUS  JIBKEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapoyHas JMHHUS aBTO3aBOJa, aBTOMATHU3MPOBAHHOE YIIpaBJICHUE
OTOIUICHHEM JOMa, ABTOHOMHAsl CHUCTEMaA YIPaBJIECHHs TPAHCIOPTHBIM CPEICTBOM M JPYyrue
CUCTEMBI).

HNupopmManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOTUIIBI

[TonsiTue 00 37IEKTPOHHBIX TaOnuIax. TUIBI JaHHBIX B sUEHKaX 3JIEKTPOHHOM TaOIIHUIIBL.
PenaktupoBanue u opmarupoBanue Tabnui. BerpoenHble pyHKIMM [UIs1 TOMCKA MaKCUMyMa,
MUHHMYMa, CyYMMBbl U cpenHero apudmerndeckoro. COpTHpOBKA JaHHBIX B BBIJICIEHHOM
nuana3one. Iloctpoenune amarpamMm (THcTOrpamMma, KpyroBas JuarpamMma, ToYe€dHas
nuarpamma). Beibop tuma quarpamMmel.

[IpeoOpazoBanne popmys mpu KonupoBaHuu. OTHOCHTENbHAsI, a0COMIOTHAS U CMEIIIaHHAs
aapecarus.



VYcnoBHBIE BEIYHMCICHUS B 3IEKTPOHHBIX Tabnuax. CyMMHpOBaHHE M TOACYET 3HAUCHHH,
OTBEYAIOIIUX 33JaHHOMY YycioBuioo. OOpaboTka OosblMX HAO00POB MaHHBIX. UYMCIEHHOE
MOJICTTMPOBAHKE B 3JIEKTPOHHBIX TaOJIUIIAX.

HNudopManuoHHbIE TEXHOJOTMH B COBPEMEHHOM 001eCTBe

Ponp MH(MOPMAIMOHHBIX TEXHOJOTHH B Pa3BUTUU SKOHOMHUKH MHpPA, CTPAaHBI, PErHOHA.
OTKpBITBIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBa3anuble ¢ UHPOPMATHKOI U MHGOPMALIMOHHBIMYI TEXHOJIOTUAMHU: BeO-IH3aiiHeD,
OPOTPAMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  TPWIOKEHUH, TECTHPOBIIUK, AapXHTEKTOP
IPOTrPaMMHOTO 00€CIICUEHHS, CTICIIUAINCT 110 aHATHU3Y JaHHBIX, CACTEMHBIH aJIMUHHACTPATOP.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA ITPOI'PAMMBbI 1100
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

N3yuenne wuH(GOPMATUKM Ha YpPOBHE OCHOBHOTO 0OmEro oOpa3oBaHMS HANpPABICHO Ha
JOCTHDKEHUE OO0YYaroIUMUCS JIMYHOCTHBIX, METAIpPEAMETHBIX U IPEAMETHBIX pE3yJIbTaTOB
OCBOCHHMS COJIEPKAHUS yUYeOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI
JIn4HOCTHBIE pe3yNbTaThl UMEIOT HAIPABJIEHHOCTh Ha pPEIICHUE 3a]a4 BOCIIMTAHUS, Pa3BUTHS U
COLMAJIN3ALMU 00Y4arOUINXCs CPEACTBAMH YU€OHOI 0 IpeiMeTa.
B pesynbrare wu3ydeHus HMHGOPMATHKM Ha YPOBHE OCHOBHOTO 0OLIero oOpa3oBaHHS Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIAECAYIOIINE JINYHOCTHBIE PE3Y/IbTAThl B YACTH:
1) naTpHOTHYECKOr0 BOCIIUTAHHUS:
LICHHOCTHOE OTHOIIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY M HAyYHOMY
HACJIe/INI0, TTOHUMAaHNe 3HAYCHUS MHPOPMATUKU KaK HAYKH B KH3HU COBPEMEHHOTO OOIIEeCTBa,
BJIaJICHUE I0CTOBEPHON MH(OpMaLEil 0 IepeoBbIX MUPOBBIX U OTEYECTBEHHBIX JOCTHXKEHUSIX
B oOsiacTi WHGOPMATUKKA ¥ WH(GOPMAIIMOHHBIX TEXHOJOTHI, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX O HUPPOBON TpaHCHOPMALIMU COBPEMEHHOIO OOIIIECTBA;
2) IyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHUS:
OpUEHTAllMsl Ha MOpalbHble LIEHHOCTH U HOPMBI B CHUTyallUsX HPABCTBEHHOTO BBIOODA,
FOTOBHOCTb OLIEHUBATh CBOE MOBEJCHUE M IOCTYIKHU, & TAKXKE MOBEIECHUE U MOCTYIKU IPYIHX
Jqroell C TMO3UIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBUNA
[IOCTYNKOB, aKTUBHOE HENPUSITHE aCOLIMAIbHBIX MOCTYIIKOB, B TOM uucie B IHTepHeTe;
3) rpaskIaHCKOr0 BOCIIUTAHUS
IIPEJICTaBICHUE O COLMAIBbHBIX HOPMax M MpaBUIaxX MEXJINYHOCTHBIX OTHOLLIEHUN B KOJIJIEKTUBE,
B TOM YHCJI€ B COLMAIBHBIX COOOIIECTBAaX, COOIIOAEHUE MPAaBUI O€30MaCHOCTH, B TOM YHCIIEe
HAaBBIKOB 0€30I1aCHOTr0 MOBEJEHMS B MHTEPHET-CPEZI€, FTOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOM
JEeSITEeIbHOCTH MPU BBIIOJHEHUHM Y4YeOHBIX, IO3HABATENbHBIX 3a/a4, CO3JaHUHM Y4eOHBIX
IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IPOIECCe ATOH y4eOHOM
JEATEIIBHOCTH, TOTOBHOCTH OLIEHMBAThb CBOE IOBEACHHME M IIOCTYIIKM CBOMX TOBApUILEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;
4) neHHOCTeH HAYYHOI0 IIO3HAHMA:
c¢(OpMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX MpeJCTaBlIeHU 00 HHpopManny, HHPOPMAILIMOHHBIX
nporeccax M HMHGOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKKU U COCTABIISAIOMINX 0a30BYI0 OCHOBY ISl TOHUMaHUs
CYILIHOCTU HayYHOW KapTHUHBI MUDA;
UHTEpeC K OOYYEeHHI0O U I[I03HAHUIO, JH0OO3HATEIBbHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
camM000pa30BaHHI0, OCOZHAHHOMY BBIOOPY HAaIIPaBIEHHOCTH U YPOBHS 00y4eHUS B JJaJIbHEHIIEM;
OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHM HCCIIEJIOBATEIbLCKON JIEATENbHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OMbITa, HAOMIOACHUN, TMOCTYNKOB M CTPEMJICHME COBEpIICHCTBOBATh MYTH
JIOCTUKEHUS! UHIMBUTyaJIbHOTO U KOJUIEKTUBHOTO 0JIaronoyyyus;
c(OPMHPOBAHHOCTh MH(POPMALMOHHON KYJIbTYpbl, B TOM 4YHCJE€ HaBBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOIN JHUTEpaTypod, pa3HOOOpa3HBIMU CpeICTBaMU
UH(POPMALIMOHHBIX TEXHOJIOTHH, a TaKKe€ YMEHHS CaMOCTOSTENbHO ONPENENTh LEIH CBOEro
00y4eHus, CTaBUTh U (POPMYIHpPOBATH I ceOsi HOBBIC 3aMauyu B y4€Oe M TO3HABATEIbHOU
JESATENIBHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOEH 1T03HABATENBHOMN AEATEIbHOCTH;
5) gopMupoBaHus KyJbTYpbl 310POBbS:
OCO3HAaHHE LIEHHOCTHU >KU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 370POBbIO, YCTAaHOBKA Ha
3IOpOBBIM 00pa3 >XKU3HU, B TOM 4YHCIE U 3a CUET OCBOEHHUS U COONIOACHUS] TpeOOBaHUI
0e301acHOM KCITyaTalluu CPeACTB MHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;
6) TPy10BOT0 BOCIIUTAHMS:



WHTEpPEC K MPaKTUYECKOMY H3Yy4YeHHIO0 mnpodeccuid U Tpyna B chepax mpodeccHoHaATbHOU
NeSITeIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOW, MPOrpaMMHUPOBAHUEM M WH(POPMALMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTH)KEHUSAX HAYKH MH(GOPMATUKU U HAYYHO-TEXHUYECKOTO
mporpecca;
OCO3HAHHBII BBHIOOP U MOCTPOCHHE WHAMBUAYAIBHON TPACKTOPUU OOpa30BaHUS M KM3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX ¥ OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;
7) IKOJI0OrH4€eCKOro BOCIIMTAHMS:
OCO3HaHHUE TJI00ATBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM U IMyTeH UX PEUICHUS, B TOM YHCIIE
¢ Y4ETOM BO3MOKHOCTEH MH(POPMALIMOHHBIX 1 KOMMYHHKAIITMOHHBIX TEXHOJIOTHIA;
8) aganTauum oOyuyaruierocsi K U3MEHSIIOIIUMCS YCJOBUSIM COUMAJIBLHOW M NPHUPOIHOI
cpenbl:
OCBOCHHE  OOYYarOIIMMHCS  COLHUAJIBHOTO  OMNBITa, OCHOBHBIX  COIMAIBHBIX  POJICH,
COOTBETCTBYIOIIMX BEOYyIEH JeATeNIbHOCTH BO3pacTa, HOPM U MpaBWJl OOIIECTBEHHOTO
NoBeJCHUA, (POPM COLMATBHOM KU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOLINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl MO0 MH(POPMATHKE OTPAXKAIOT OBJIAJICHUE
YHUBEPCAJIbHBIMU  Y4E€OHBIMM JEHCTBUSMU — TI03HABaTE€IbHbIMH, KOMMYHUKAaTHUBHBIMH,
PeryJIsATUBHBIMH.

Ilo3naBaTebHbIE YHUBeEPCcAIbHbIE YUueOHbIEe 1eiCTBUS
ba3oBble JJornyeckne aelcTBHSA:
YMGHI/IG OHpGI[CJI?[TI) IIOHATHUA, CcO31aBaTh O606H1€HI/I$[, yCTaHaBJII/IBaTB aHaJIOTuH,
KJIacCU(PUITUPOBATh, CAMOCTOSITEIIBHO BHIOMPATh OCHOBAHHUS M KPUTEPUHU I Kiaccu(uKanuu,
yCTaHaBJII/IBaTL HpI/I‘-II/IHHO-CJICIICTBCHHI)IC CBiA3H, CTpOI/ITI) JIOTUYCCKUC paCCY)KI[eHI/ISI, JcJIaTb
YMO3aKII04eHUs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTUH) U BHIBOJIBI;
YMGHI/IG co3gaBarh, HpI/IMCHSITI) nu Hp606p8,30BBIBaTI) 3HAaK U CHMBOIJIbI, MOACIIN U CXEMbI IJIA
pelieHus yueOHbIX U MO3HABATENbHBIX 33/1aY;
CaMOCTOSITENIbHO BBIOMpATh CMOCOO pelieHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB pelIeHMs, BbIOMpaTh HaumboJee TMOAXOAMMA C Y4ETOM CaMOCTOSITENIBHO
BbI/IEJICHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibCkue AeHCTBUSA:
GbopMyIUpOBaTh BOMPOCH], (PUKCUPYIOIIME pPa3pblB MEXKIY pEATbHBIM U KEJIATeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE U JIAHHOE;
OLICHUBAaThb Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh WH(OPMAIIMIO, IMOJYYEHHYI0 B XOJ€
HCCIIeIOBaHUS;
MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEMIIee pa3BUTHE MPOLIECCOB, COOBITUN U UX TOCIEACTBUS B
AQHAJIOTMYHBIX WJIM CXOJHBIX CUTYAllMsIX, & TAK)KE BBIIBUTATh MPEIMOIIOKEHNUS 00 UX PA3BUTHUHU B
HOBBIX yCHOBI/IﬂX 1 KOHTCKCTax.
Pabora ¢ nnopmanmeii:
BBISIBIIATH IeOUIUT HH(POPMAIINH, TAHHBIX, HEOOXOAMMBIX IS pEIICHUS TTOCTaBICHHOM 3a1a4H;
MPUMEHSTh Pa3jMYHbIe METOJIbI, HHCTPYMEHTHI U 3aIllPOCHI MPHU MOUCKEe U 0TOOpe MHPOpMAITUU
VI JAHHBIX U3 KCTOYHUKOB C YYETOM MPEII0KEHHON yueOHON 3ajaul U 3aJaHHBIX KPUTEPHEB;
BBIOHMpATh, aHATM3UPOBATh, CHCTEMAaTU3UPOBATh I MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3TMUHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;
CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAaNbHYHO (opMy TpenacTaBieHus uHDOpMaUU U
WUTIOCTPUPOBATH pellaeMble 3a7aul HECIIOKHBIMU CXEMaMH, JharpaMMaMi, MHOU rpadukoi u
UX KOMOMHAILMSIMHU;
OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMU MO KPUTEPHUSAM, NPEUIOKEHHBIM YUUTEJIEM HWIIU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO;



3(PEeKTUBHO 3aTIOMUHATH M CHCTEMATH3UPOBATh HH(OPMAIIHIO.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
Oo0menne:
COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyXuBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;
nyOJIMYHO TMPEACTABISATh PE3yJbTaThl BHIIOJHEHHOTO OMNbITa (IKCIEPUMEHTa, HCCIeI0BaHUS,
IIPOEKTA);
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJad MpEe3eHTAluu |
0COOEHHOCTEHN ayIUTOPUHU U B COOTBETCTBUHU C HUM COCTABJISITh YCTHBIE U TUCbMEHHBIE TEKCTHI C
HCII0JIb30BAaHUEM MJUTOCTPATUBHBIX MATEPUAJIOB.
CoBMecTHas1 1eATeJIbHOCTD (COTPYAHUYECTBO):
MOHMMATh W HCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYaIbHON paboOThl IMpHU
pelIeHnH KOHKPETHON MPOOIEMBI, B TOM YHCIIE TIPU CO3AaHUH WH(OPMALIMOHHOTO IPOAYKTA;
OPUHUMATh 1IeJIb COBMECTHOM HWH(OPMALMOHHOW JAeATeIbHOCTH 1O cOopy, 00paboTke,
nepenave, Gopmanuzanuu HHGOPMAIMH, KOJUIGKTUBHO CTPOUTH JACHCTBHS 1O €€ JOCTHKCHHIO:
pacrpenensiTh Pojiu, JOTOBapUBaThCA, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;
BBITIOJHATH CBOIO YacTh paboThl ¢ MHpOpMaIuei nir HHPOPMAITMOHHBIM IPOJTYKTOM, JTOCTHTas
KaueCTBEHHOT'0 pe3yJIbTaTa [0 CBOEMY HAMPABICHUIO U KOOPJIUHUPYS CBOM JICUCTBUS C APYTUMU
YJIeHaMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETr0 BKJaga B OOmMMN HMH(DOPMALMOHHBIA MPOIYKT MO KPUTEPUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;
CpPaBHUBATh PE3YNbTaThl C UCXOAHOM 3a/layeil U BKJIaJ KaKJIOT0 4jeHa KOMaHIbl B IOCTUKEHUE
PE3YJIBTATOB, pa3NeNsiTh chepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHUIO
0T4€Ta NIepes TPYIIION.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:
BBISIBJISAT B )KU3HEHHBIX U YUEOHBIX CUTYAIMSIX MPOOIeMbl, TpeOYIOIIHNE PELICHHUS;
OPUEHTHPOBATHCS B PA3IMYHBIX MMOAX0JAaX K MPUHSATHIO pEHIeHUH (MHAMBHIyaTbHOE MPUHSITHE
pEeLIeHUH, TPUHATHE PELICHUH B IpyMIe);
CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM pPELIEHUs 3aJaud (WIM €ro 4acTh), BbIOHMpaTh Croco0
peuieHus y4eOHOM 3agauu ¢ y4y€TOM HMEIOIUXCS PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh Mpe/araéMble BApUAHThI PELICHUN;
COCTaBJIATh IUIaH JeWCTBUH (MJaH peanu3aluid HAMEUYEHHOTo ajJropuTMa pelieHus),
KOPPEKTUPOBATh MPEUIOKEHHBIN aIrOpUTM € YYETOM MOIYUYEHHs] HOBBIX 3HAHUN 00 M3y4aeMoM
00BEKTE;
Jienath BBIOOp B YCIIOBUSIX IPOTUBOPEYMBON MH(pOpManuu u OpaTh OTBETCTBEHHOCTh 3a
pelleHueE.
CamokoHTpoJIb (peduiekcus):
BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBALIMU U pedIIeKCHH;
JTaBaTh OLIEHKY CUTYaI[MH U MpeAiararh 1jiaH e€ n3MEeHEHUs;
YYUTBIBaTh KOHTEKCT M MPEIBUAETH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH NPH PELICHUU
yueOHOM 3a/1a4M, aJalTUPOBATh PEIICHNE K MEHSAIOIUMCS OOCTOSTEIbCTBAM;
OOBSICHATh ~ MPUYUHBI  JOCTHXKEHHMS  (HEJAOCTHXKEHMS) pPe3ylbTaToB  HMH(OPMAIMOHHON
JeSTeIbHOCTH, JaBaTh OLEHKY MPHOOPETEHHOMY OIBITY, YMETh HaXOAWTh MO3UTHBHOE B
IIPOU30LIEIIIEN CUTYallNH;
BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBHUSM.
OMOLUMOHAIbHbII MHTEJIEKT:



CTaBHUTH ce0sl Ha MECTO APYTOro YesIOBeKa, TOHUMATh MOTHBBI U HAMEPEHHS IPYroro.
IIpunsTHe cedst m Pyrux:

OCO3HABaTh HEBO3MOXXHOCTh KOHTPOJIHPOBATh BCE BOKPYT JaXKe€ B YCIOBHUIX OTKPBITOrO JIOCTYIIA
K JTI00bIM 00BEMaM HHPOPMALIUH.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4enus B 7 Kjiacce y o0ydaronierocsi OyayT cOopMUpOBaHBI CIACAYIONINE YMCHHUS:
NOSICHATh Ha TIPUMEpax CMBICH MOHATUH <«WHPOpPMALUs», «UHGOPMAIIMOHHBIN IPOIECCY,
«0bpaboTtka nH(popMaINY, «XpaHEHHE HH(POPMALIUNY, «Iepeaada HHPOPMALIUN;

KOJIMPOBaTh M JCKOTUPOBATh COOOLICHHWS TIO 3aJaHHBIM [PaBHJaM, JEMOHCTPHUPOBATH
NOHMMAaHWE OCHOBHBIX TPUHIMIIOB KOJMPOBAHUSA HMH(POPMAIMK PA3IUYHON  MPUPOJIBI
(TEeKCTOBOM, rpadUECKOM, ayIno);

CpaBHUBATh JUIMHBI COOOIIEHWI, 3alMCaHHBIX B pPAa3JIMYHBIX andaBuTax, ONEPUPOBATH
eIMHUIIAMH U3MEPEHUsT HHPOPMAITMOHHOTO 00BEMA M CKOPOCTH TIEpeIauu IaHHbBIX;

OLICHUBAaTh W CpPaBHHUBATh pa3MEpbl TEKCTOBBIX, TpaHUUecKNX, 3BYKOBBIX (ailJloB U
BH1e0(aIOB;

NPUBOJNUTH TPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHUS W TIepenadd HHGOpMAIHH,
CpaBHUBATh UX KOJMUYECTBEHHBIC XaPaKTCPUCTUKH;

BBIJICJIATE OCHOBHBIE STalbl B MCTOPHUH W TIOHUMATh TEHICHIMHM PAa3BUTHS KOMIIBIOTEPOB U
POTPaAaMMHOTO 00eCIICUeHUS;

MOJTy4aTh ¥ MCIIOJIb30BaTh HH(POPMAIIHIO O XapaKTEPUCTHKAX NEPCOHATBHOTO KOMIIBIOTEPA U €r0
OCHOBHBIX 3JIEMEHTaX (IIPOIECCOp, ONIEpaTHBHAS MMaMsTh, JOJITOBPEMECHHAS MaMsTh, YCTPOHCTBA
BBO/Ia-BbIBOJIA);

COOTHOCHTD XapaKTEPUCTUKH KOMITbIOTEPA C 33Ja4aMH, PEIIAEMbIMHU C €T'0 TOMOIIIBIO;
OPUEHTHPOBATHCS B MEPAPXUUECKOH CTPyKType (paiiioBoil crcTeMbl (3aMUCHIBATh MOJTHOE UM
daiina (karanora), myTh K ¢ainy (KaTanory) o UMEroIIeMycsl OMUCaHUuI0 (HalIoOBON CTPYKTYPBI
HEKOTOPOTO WH(POPMAIIMOHHOTO HOCUTEJIS);

paboTaTh ¢ (haitnoBoi CUCTEMOH MEPCOHATBHOTO KOMITBIOTEPA C UCIOIB30BAHNUEM IpahuyecKoro
uHTEepdeiica, a UMEHHO: CO3/aBaTh, KOMMUPOBATh, NIEpeMeNIaTh, IEPEUMEHOBBIBATh, YAAISITh U
apXUBUPOBAThH (DANIIBI U KATAJIOTH, UCTIOIB30BAaTh AHTUBUPYCHYIO ITPOTPAMMY;

NpPEICTaBISATh  PE3yNbTaThl  CBOGH  JNEATENIBHOCTH B BHUJAE  CTPYKTYPHPOBAHHBIX
WJLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUNHBIX TPE3CHTAIINIA;

UCcKaTh MHPOpManuio B MIHTEpHETE (B TOM 4MCIIE, MO KIFOYEBBIM CIIOBAM, IO W300pa’KEHHIO),
KPUTUYECKH OTHOCUTHCS K HaWJeHHOM MH(pOpMalMM, 0co3HaBas ONACHOCTb JUISl JIMYHOCTU U
o0ImIecTBa pacHupoOCTPaHEHUs BPEIOHOCHOH WH(OpPMAIMU, B TOM YHCIE€ SKCTPEMHUCTCKOTO M
TEPPOPUCTUYECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

MCIOJIb30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHUKAIIHIA;

coOnroaarh TpeboBaHMs O€30MACHOMN AKCIUTyaTallui TEXHUUECKUX CPEACTB MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH, coOmoIaTh  CeTeBOM  AITHUKET, 0a30Bble  HOPMBI
UHPOPMAIIMOHHON ITHKH W TIpaBa MpH paboTe C NMPUIOKECHUSIMH Ha JIOOBIX YCTPOHCTBaxX W B
WutepHere, BIOMpaTh O€30MacHbIe CTPATErU MOBEJCHUS B CETH;

MPUMEHSTh METOJABI TPO(PUIAKTHKHA HETaTUBHOTO BIIMSHHS CPEJICTB HH(MOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH Ha 30POBBE MOJIb30BATEIS.

K koHIty 00yuenus B 8 ki1acce y o0yuaromierocst OyayT cOopMUPOBaHBI CIAEAYIOITUE YMEHUSI:
MOSICHATh Ha TPUMEpax pPa3Iuuusi MEXAY MO3UIIMOHHBIMH W HETO3UIIMOHHBIMU CHCTEMaMU
CUHCIICHUS;
3alMChIBaTh U CpaBHUBATH Lieiibie ynciia oT 0 1o 1024 B pa3iMyYHBIX MO3WIMOHHBIX CHUCTEMAax
cuHcleHus (C OCHOBaHUSAMU 2, 8, 16), BBIMOIHATE apuMEeTHUECKUE OTIepaIK HaJl HUMU;



PACKpBIBATh CMBICJI TOHATUH «BBICKAa3bIBAHUE», <JIOTMYECKas OIepaius», <«JIOrHYecKoe
BBIPAKECHHEY;

3allUCBIBATh JIOTUYECKUE BBIPAKEHHUSI C UCIOJIb30BAHUEM JIU3BIOHKLIUHM, KOHBIOHKIMHU U
OTPULIAHUS, OIPENEIATh MCTUHHOCTb JIOTMYECKUX BBIPAKEHUH, €CIM HM3BECTHBl 3HAUEHUS
UCTMHHOCTH BXOJSIIMX B HEro0 NMEPEMEHHbIX, CTPOUTh TaOJIMIIBI UCTUHHOCTU JUIsl JOIMYECKHX
BBIPAKCHMUI;

PACKpBIBATh CMBICII HMOHATUHI «UCIIOJIHUTEINbY, «AJITOPUTM», «IPOrpaMMay, IOHUMAas pa3HUILY
MEXy yIOTpeOIeHUEM 3TUX TEPMUHOB B OOBIICHHOM peur U B UH(OPMATHKE;

OIKCBIBATh AJITOPUTM pELICHUsS 3a/Ja4M Pa3jInYHbIMM croco0amMH, B TOM 4ucle B BHUIE OJOK-
CXEMBI;

COCTaBJIATh, BBIIOJIHATH BPYUHYIO U HA KOMIIBIOTEPE HECI0XKHBIE aITOPUTMBI C UCIIOIb30BAHUEM
BETBJICHUI M UUKJIOB JJs YNPAaBICHHUS HCHOJHHUTEISIMU, TakMMU Kak PoOort, Yepemnamika,
UepTExHUK;

UCIIOJIb30BaTh KOHCTAHTBI M IEPEMEHHBIE PA3JIMYHBIX THUIOB (YHMCIOBBIX, JIOTUYECKUX,
CHUMBOJIbHBIX), @ TAK)KE COJEpPIKALIME UX BBIPAXKEHUS, UCII0JIb30BaTh ONEpaTop NPHUCBAaUBaHMS;
UCIIOJIb30BaTh MPHU Pa3pabOTKe MpOrpaMM JOTMYECKHE 3HAYEHMsI, ONEPAllMd U BBIPAXKEHUS C
HUMU;

AQHAIN3UPOBATh INPEUIOKEHHBIE aTOPUTMBI, B TOM YMCJIE OIpPEAENATh, KaKUe pPe3yJbTaTbl
BO3MOYKHBI P 33/1aHHOM MHOKECTBE UCXOIHBIX 3HAYCHUH;

co3/aBaTh U OTJAXHUBATh IPOrpamMMbl Ha OJHOM U3 fA3BIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlkonbHbli AJroputMudeckuil S3bIK), peamu3yrolIle HECI0XKHbIC
QITOPUTMBI 00Pa0OTKM YHUCIIOBBIX JAHHBIX C HMCIOJIB30BAaHMEM IIMKIOB M BETBJICHUH, B TOM
YuCciIe pean3yrollye IPOBEPKY JEJIMMOCTH OJHOrO IEJOro 4Yucia Ha JApYroe, HpPOBEPKY
HATYpaJIbHOTO YUCIIA HAa IPOCTOTY, BBIACICHHUS UG U3 HATYPATBHOTO YHUCIIA.

K koHIty 00y4eHus B 9 kjacce y o0ydaronierocst OyayT cOpMUpPOBaHBI CICAYIONINE YMCHHUS:
pa30buBaTh 3aJaud Ha [0/33/1a4l, COCTABISTh, BBIMOJIHATH BPYYHYIO M Ha KOMIBIOTEpPE
HECJIOKHBIE QJITOPUTMBI C HCIIOJB30BAHUEM BETBIICHHUM, IIMKIOB M BCIOMOTATEIbHBIX
AITOPUTMOB JIJIsl YIIPABJICHUS UCTIONHUTENSIMHU, TaKUMU Kak Pobot, Uepenamika, YepTExHUK;
COCTAaBJISITh M OTJQXHUBATh MPOTPAMMBI, PEATHMIYIONIUE THIIOBBIE aJITOPUTMBI 00pabOTKU
YHCIOBBIX TMOCIEI0BATENIBHOCTEN WM OJTHOMEPHBIX YHCIOBBIX MAacCUBOB (ITOMCK MaKCUMYMOB,
MHUHUMYMOB, CYMMBbI WJIM KOJUYECTBA JJIEMEHTOB C 3a/JIaHHBIMM CBOWMCTBAaMH) HAa OJHOM U3
sa3bIKOB nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHBINH ANTOpUTMUYECKHIA
SA3bIK);
pacKpbIBaTh CMBICH TOHSATUH «MOJENbY», «MOJEIUPOBAHME», OMNPENENATh BHUAbl MOJENEH,
OIICHUBATD aJIEKBATHOCTH MOJIEIH MOJICTUPYEMOMY OOBEKTY U IEJISIM MOJICTTUPOBAHUS;
UCIIONB30BaTh Tpadbl M JAEpeBbs Ui MOACIUPOBAHUS CHUCTEM CETEBOM M HepapXU4ecKon
CTPYKTYpbI, HAXOUTh KpaTyaliuii nyTes B rpage;

BBIOMpATh CIIOCOO MPECTABICHUS JaHHBIX B COOTBETCTBUHU C TIOCTABJICHHOM 3a/1a4yeil (Ta0nuilbl,
CXEMBI, TpaQUKH, TUATPAMMBbI) C HCIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB
00paboTKH JaHHBIX;

WCIIOJIB30BaTh DAJIEKTPOHHBIC TAOIHUIBI NJIsi 0OpaOOTKM, aHadW3a M BU3YAIH3allUH YHCIOBBIX
JTAHHBIX, B TOM YHCIIE C BBIICTICHHEM Tuana3oHa TaOIUIbl U YIOPSI0UYNBAHUEM (COPTUPOBKONA)
€ro DJIEMEHTOB;

CO3/aBaTh U MPUMEHSATH B DJIEKTPOHHBIX TaOIHIIax (GOPMYIBI i Pacu€TOB C MCMOIB30BAHUEM
BCTPOCHHBIX apU(METHUECKUX (PYHKIUN (CYMMHUPOBAHHE W TOACYET 3HAYCHHI, OTBEYAIOIINX
3a/laHHOMY YCJIOBHIO, CpelHee apumernyeckoe, MOMCK MAKCUMAIBHOTO M MHUHHUMAIBHOTO
3HAYEHMUsI ), A0COIOTHOU, OTHOCUTEIILHOMN, CMEIIIAHHOM aJIpecaIiny;

MCIIOJIb30BATh AJIEKTPOHHBIE TAOIUIIBI JIJISl YUCICHHOTO MOJEIUPOBAHMS B MPOCTHIX 3a7adax W3
pa3HbIX IPEeIMETHBIX 00JacTell;



UCTIOJIB30BaTh COBPEMEHHBIE WHTEPHET-CEPBHUCHI (B TOM YHCII€ KOMMYHHKAIIHOHHBIC CEPBHCHI,
o0JauHble XpaHWIUIIA JAHHBIX, OHJAWH-TIPOTPAaMMBI (TEKCTOBBIE M TpaUYecKHe pPeAaKTOPBI,
cpenbl pa3paboTKH)) B yaeOHON U TTOBCEAHEBHOM JIEATEILHOCTH;

NPUBOJIUTH  MPUMEPHl  HCIOJB30BAHUS  TCOMH(OPMAIIMOHHBIX  CEPBHCOB,  CEPBUCOB
rOCYJapCTBEHHBIX YCIyT, 00pa3oBaTeIbHBIX CepBUCOB HTEpHETa B yUeOHON M MOBCEIHEBHOU
JESITEIIbHOCTH;

UCTIOJIB30BaTh PA3JIMYHBIC CPEJICTBA 3alIMTHI OT BPEIOHOCHOTO MPOrPAMMHOTO OOECIICYCHHS,
3alUIIATh [EPCOHATBHYI0 HH(POPMAIMI0 OT HECAHKIMOHMPOBAHHOTO JIOCTyNla M €ro
NOCJICICTBHIA (pa3rilallieHus], TIOJMEHBI, YTPAThI IAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHMYECKHX
U COIMAITBHO-TICUXOJIOTHYECKUX AaCIEeKTOB UCIONb30BaHUS cetu MHTepHeT (cereBas
AHOHUMHOCTb, IM(PPOBON CJell, ayTeHTHYHOCTh CYOBEKTOB U PECYpPCOB, OIACHOCTh
BPEJOHOCHOTO KOJ1a);

pacrio3HaBaTh MOMBITKA M IPEAYIPEXKIaTh BOBICUCHHUE Ce0sl U OKPYKAIOIIUX B JIECTPYKTUBHBIC
¥ KpUMHUHAIIbHBIC (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHUCIIe KHOEPOYITHHT, (PUIIHHT).



TEMATHYECKOE INIAHUPOBAHHUE

7 KJIIACC

Ne ni/m HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

Pasznea 1. lndpoBasi rpaMOTHOCTD

1.1 Komnberorep — yHuBepcaibHoe
yCTPOMCTBO OOPaOOTKHU JaHHBIX

1.2 [Iporpammsl 1 1aHHBIE

1.3 KomnberotepHsie ceTu

Uroro no pazgeny

Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH

2.1 WNudopmanus u uHGopMamoHHbIe
IIPOLIECCHI
2.2 [IpencraBnenue nHGpOpMaLUU

Hroro no paszueny
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTHH

3.1 TekcToBbIE JOKYMEHTHI
3.2 KomnbrotepHas rpaguka
33 MynpTUMeAMIHHBIE TPE3EHTAIUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

13

34

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(undgposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41646¢e
bubmnoreka IIOK
https://m.edsoo.ru/7f41646¢
bubmnoreka IIOK
https://m.edsoo.ru/7f41646¢

bu6nuorexa [IOK
https://m.edsoo.ru/7141646¢
bu6nuorexa [IOK
https://m.edsoo.ru/7141646¢

bu6nuorexa [IOK
https://m.edsoo.ru/7{41646¢
bubnunorexa LIOK
https://m.edsoo.ru/7{41646¢
but6mmorekxa [IOK
https://m.edsoo.ru/7f41646¢



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3znea 1. Teoperuueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
L1 Crcremst crncnenis 6 ! https://m.edsoo.ru/7f418516
. bu6mmoreka [IOK
1.2 DJIEeMEHThI MaTeMaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Uroro no pazgeny 12
Pa3nen 2. AropuT™Mbl M1 IPOrpaMMIpPOBaHHUeE
71 HcnonnauTenu u anropuTMsl. 10 1 bubnnoreka [JOK
' ANTOPUTMHUYECKNE KOHCTPYKIIMH https://m.edsoo.ru/7f418516
bu6mmorexa [IOK
2.2 FA3BIK NPOTPaMMHPOBAHH ? https://m.edsoo.ru/7f418516
bu6mmoreka [JOK
2.3 AHQJIU3 aIrOPHTMOB 2 https://m.edsoo.ru/7f418516
Uroro no pazgeny 21
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATETBHBIE
padoThbI padoThI pecypesi
Paszgea 1. llndpoBasi rpaMOTHOCTD
1.1 I'moGanbHas ceth IHTEpHET M cTpaTeruun 3 bubnnoreka [JOK
) 0€30IacHOTO MOBEICHUS B HEH https://m.edsoo.ru/7f41a7d0
12 Pabora B nH(popMaImoHHOM 3 Bbu6moteka [JOK
) MIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 6
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
bubmmoteka IIOK
2.1 MoaenupoBaHue Kak METOJ ITO3HAHUS 8 1 https://m.edsoo.ru/7f41a7d0
Hroro no pazgeny 8
Pa3nes 3. AnropuT™Mbl M NporpaMMHupoOBaHue
bu6nmorexa LIOK
3.1 Pa3pa0oTka anropuTMoB U IIporpamm 6 1 https://m.edsoo.ru/7f41a7d0
bubmmoteka IIOK
32 Yrpasierue 2 https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Paznean 4. UndopmMaumoHHbIe TEXHOJIOTHH
but6mmorekxa [IOK
4.1 IICKTPOHHBIE TAOHIIEI 10 https://m.edsoo.ru/7f41a7d0
49 WHudopmanroHHbIe TEXHOJIOTHH B 1 bubnuoreka [IOK
’ COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Hroro no pasgeny 11



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne KoJsn4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Beero Kontpoabubie IIpakTuueckue w3ysennus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
Kommnsrorep — ynusepcaabHOE

1 BLI6‘II/ICJ'II/ITGJ'IBHOG YCTpPOICTBO, | Bubmorexa [IOK
PabOTAIOLICE 11O IPOTPAMME. https://m.edsoo.ru/8al1521d2
TexHuka 0€30MacHOCTH U MIpaBUIIA
paboThl HA KOMIIBIOTEPE

, | M compemeane 1 B LOK
TCHACHIIH P https://m.edsoo.ru/8al523ee
KOMITHIOTEPOB

\ [Tporpammuoe 1_i)6ecnequI/Ie | Bu6nuotexa LIOK
KOMIBIOTEDA. ©paBoBA Oxpata https://m.eds00.ru/8a152826
pOTpPaMM U JTAaHHBIX

4 ®aitnel 1 nanku. OCHOBHEIC 1 bu6nmoreka [JOK
onepanuu ¢ (aisaMu 1 narnkamu https://m.edsoo.ru/8al52a74

S Henomsonume nporpann | BuGmrorexa LIOK

CTOTIL30 porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB

6 KoMnbroTepHsie BUPYCHI 1 1 bubnnorexka [JOK
AHTUBHUPYCHBIE MPOTPAMMBI https://m.edsoo.ru/8al52f74

7 Komnerorepnsie cetu. [lonck 1 bubmuorexa [IOK
uHpopmanuu B cetu HTEpHET https://m.edsoo.ru/8al53244
CepBHCHI HHTEPHET-

3 KOMMYHHUKaIHil. CeTeBOM 3THUKET. 1 bubmuorexa [IOK
Crpareruu 6e301macHoro https://m.edsoo.ru/8a153460
noseqeHus B lHTepHeTe

9 Nudopmanus u nanHabie 1 bubmorexa LHOK

https://m.edsoo.ru/8al161966



https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966

bubmuoreka [JOK

10 Mngopmannonnie npoueccs https://m.edsoo.ru/8al61le2a
I angasron Borecrsenmc Bubmiorera LIOK
) https://m.edsoo.ru/8al61fec
dbopManbHbIe I3bIKU
2 TheoGpasosmme modoro BuGmiorexa LIOK
peodp https://m.edsoo.ru/8a162186
andaBuTa K IBOUYHOMY
13 xowmmorepe xax exeron s BuGmorera LIOK
P https://m.edsoo.ru/8a162316
JBOMYHOM ali(haBuTe
o | Emm—— Bunionsa LOK
pMart p https://m.edsoo.ru/8a16249c¢
nepenavyn JaHHBIX
15 5:;[;(?1\(4): aIP{I}IzIIee iIeIIfI(e:T(;.BB'HOMe HbIE bubmorexa LHOK
p p p https://m.edsoo.ru/8a1625f0
KOJIBI
JexoaupoBaHue COOOIICHUIA.
16 o w
HNHdopmannoHHbIH 00bEM TEKCTa
17 [MudpoBoe npeacraBieHue bubnmnoreka [JOK
HENPEPBIBHBIX JTAHHBIX https://m.edsoo.ru/8a162848
Konuposanue nsera. Onenka
18 UH(POPMALIMOHHOTO 00BEMa bubmuorexa [IOK
rpaduuecKux NaHHBIX AJIs https://m.edsoo.ru/8al629ec
pacTpoBOro U300pAKEHUS
19 KoaupoBanue 3Byka bubmoreia LHOK
AP YK https://m.edsoo.ru/8al62b72
20 padora s rewe "Tipercrasnenne uGmioera LIOK
p " et https://m.edsoo.ru/8a162d02
uHpopmanuu'"»
1 TekcToBble JOKYMEHTBI, UX BBOJ U bubnuoreka [IOK

PEAAKTUPOBAHUEC B TCKCTOBOM

https://m.edsoo.ru/8al62e7e



https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e

nporeccope

2 PopMaTUPOBAHUE TEKCTOBBIX bubmuorexa [IOK
JIOKYMEHTOB https://m.edsoo.ru/8al 62fe6
23 [TapameTpsl cTpanuipl. CIHUCKU U bubmuorexa [JOK
TaOJUIIBI https://m.edsoo.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX 0OBEKTOB B bubmuoreka [JOK
TEKCTOBBIC JOKYMEHTBI https://m.edsoo.ru/8al1632d4
HuTennekTyanbHble BO3MOXHOCTH
25 COBPEMEHHBIX CUCTEM 00pabOTKH
TEKCTOB
HUC U
s | SCCTmeme s eranrmaes B LOK
https://m.edsoo.ru/8a1635¢2
JIOKYMEHTBI»
27 I'paduyeckuii pegaxTop. bubnuorexa [JOK
PactpoBble pucynku https://m.edsoo.ru/8a163874
3 Onepanuu peIaKTUpOBaHUS bubnnoreka [JOK
rpaduueckux 0ObEKTOB https://m.edsoo.ru/8a1639d2
bu6mmoreka [IOK
29 Bexropras rpagura https://m.edsoo.ru/8a163b30
O06o011eHre U cucTeMaTu3alus
o | et no e dloumorepns Bunionsa LOK
N https://m.edsoo.ru/8al6404¢
Bcepoccuiickas npoBepoyHas
pabota
Peseprubrit ypok. O6001eHIE U
31 CUCTEeMAaTH3aIHsl 3HAHHH / bubnmnoreka [JOK
Bcepoccuiickast npoBepouHas https://m.edsoo.ru/8a164828
pabora
32 [ToaroroBka MyJIbTUMEIUMHBIX bubmuorexa [JOK
MIpe3eHTalNN https://m.edsoo.ru/8al642c4
33 JlobGaBneHne Ha crmaig bu6mmoreka [IOK

AYJAUOBHU3YAJIbHBIX JAaHHBIX,

https://m.edsoo.ru/8al164472



https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472

AHUMAallU U TUTICPCCBIIIOK

O00011IcHNE U CHCTEMATHU3ALINS
3HAHUM 10 TEME
«MynpTUMEIUIHBIE
MIPE3CHTAIUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/8al 64652



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

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
1 Hemno3unuoHHbIE U TO3UIIMOHHEIE 1 bu6mmoreka [IOK
CHUCTEMBI CUMCIICHUS https://m.edsoo.ru/8a1649¢0
2 PasBepuyTas ¢popma 3anucu uucia 1 bubmorexa LHOK
https://m.edsoo.ru/8al 64ba2
, | Rmeciers s | B LOK
N https://m.edsoo.ru/8al164d96
JIBOMYHOU CHCTEME CUHCIIEHUS
4 BocbmepuuHas cucreMa CuUuCiIeHUs 1 bubmorexa LHOK
https://m.edso00.ru/8a165296
5 [IlecTHanarepuyHas cucrema 1 bu6nmoreka [JOK
CUHCIICHUS https://m.edsoo.ru/8a16549¢
HHE U CUCTEMaTH3aIHs
6 SH(Z(I){?/IHI;GHO :GMZ «CCIic?eMi?H 1 bubmmorexa LOK
https://m.edsoo.ru/8al6564c
CUHCIICHUS
7 Jlornueckne BbICKa3bIBaHUS 1 bubmmorexa LOK
https://m.edsoo.ru/8al657fa
3 Jlornyeckue onepanuu «m», «AiIm», 1 bu6nmoreka [JOK
«HE» https://m.edsoo.ru/8al65b56
9 Ornpenenenne UCTUHHOCTU 1 bubnmoreka [JOK
COCTaBHOT'O BBICKA3bIBAHHS https://m.edsoo.ru/8al65¢f0
10 Tabnauipl UICTUHHOCTH 1
11 Jlormueckue 3JIeMEHTEI 1 bubmmorexa LIOK
https://m.edsoo.ru/8al65¢94
2| Omemm vmonamscord | | bu6morera LIOK
https://m.edsoo.ru/8al78c38
JIOTHKH
13 [TonsTne anropurMma. 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

Hcnonaurenu aroputMoB

https://m.edsoo.ru/8al17949¢

CgotictBa anroputma. CiocoObt

bubmuorexa [JOK

14 3aMKiCH AJITOPUTMA https://m.edsoo.ru/8al179606
AnropurMuyecKasi KOHCTPYKIUS

15 «cnenoBaHuey. JInHeMHbII
AITOPUTM
AnropurMuyecKas KOHCTPYKIUS

16 «BETBJICHUE»: TIOJIHASL U HETIOJIHAS
dhopmbl

17 ANTOpUTMUYECKAS] KOHCTPYKLIMS bubnunoreka [JOK
«TIOBTOPEHUE https://m.edsoo.ru/8a17998a

18 DopMabHOE UCITOJIHEHUE bubnunoreka [JOK
IropuT™Ma https://m.edsoo.ru/8al7%aac
Pa3paboTka HECIOKHBIX
ITOPUTMOB C UCIOJIb30BAHUEM bubnmnoreka [JOK

19
LUKJIOB JUJISl YIIPaBJICHUS https://m.edsoo.ru/8al79¢lc
dbopManbHBIMU UCTIOTHUTEISIMU
Pa3zpaboTka HECTTOKHBIX
AJITOPUTMOB C UCTIOJIB30BAHUEM

20 LII/IKJIIE)B Y BETBJIICHUHN IS Bubmorexa IIOK

https://m.edsoo.ru/8al79elc

yrpasieHus: GopMalbHBIMU
VCIIOJTHUTEIISIMU

21 BrinonHenue anroputMos bubmoreia LHOK

https://m.edsoo.ru/8al7a06a

O00011eHNEe U CUCTEMATU3ALIS

2 3HaHuM no teme «cnonHuTenu u bubnmoreka [JOK
AITOPUTMBL. AJITOPUTMUYECKHE https://m.edsoo.ru/8al7al 8¢
KOHCTPYKIIUU»

23 SI3BIK MpOrpaMMHpPOBaHHUS.
Cucrema nporpaMMUpOBaHUs

24 [Tepemennnie. Onepatop

IMpruCBanMBaHUs



https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

25

26

[IporpamMmmupoBanue TMHENHBIX
ITOPUTMOB

Pa3paboTka nporpamm,
COJIEpIKalINX ONEepaTOp BETBICHHUS

27

Juanorosasi oTia Ka IporpaMm

28

uka ¢ ycinoBuem

29

30

31

[{ukn c nmepeMeHHON

OO0paboTka CHMBOJIBHBIX JTAHHBIX

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH 110 TeMe «SI3BIK
MIPOrpaMMHUPOBAHUS
[IpoBepounas padora /
Bcepoccuiickas npoBepoyHas
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/8al7ac4a
bu6mmoreka [IOK
https://m.edsoo.ru/8al7ad6c

bubmuorexa [JOK
https://m.edsoo.ru/8al 7ae8e

32

Peseprubiil ypok. O60011eHIE U
crCTeMaTU3alrs 3HAaHUN U YMEHUN
1o Kypcy uHpopMaTuku 8 kiacca /
Bcepoccuiickas npoBepoyHas
paborta

bu6nmoreka [JOK
https://m.edsoo.ru/8al7b456

33

AHanu3 alropuTMOB.
Ornpenenenrie BO3MOXKHBIX
pe3yabTaToOB pabOTHI aITOPUTMA
MIPY 33/IaHHOM MHOXECTBE
BXOJTHBIX JTAHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/8al 7afa6

34

AHaiIu3 alropuTMoB.
Ornpenenenrie BO3MOXKHBIX
BXOJTHBIX JIAHHBIX, IPUBOISAIIAX K
JTAHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



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

9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
1 I'mo6anpnas cetb MuTepuer. IP- 1 bubnuorexa [JOK
ajpeca y31oB. borbIme naHHbIe https://m.edsoo.ru/8al7b578
2 HNudopmanronHas 6€301macHOCTh 1 bubmorexa LHOK
https://m.edsoo.ru/8al 7b690
Vet nonsTus 00
, | mbeommomot Soomemoer | e 10K
https://m.edsoo.ru/8al7b7be
MH(POPMAIMOHHBIX 00BEKTOB B
BHUJIC BeO-CTpaHUIL
4 Buael neaTeIsHOCTH B CETH 1 bu6mmoreka [IOK
HuTepHer https://m.edsoo.ru/8al7b8e8
S Honomsosame onmain-opuca | Bubmiorexa LIOK
https://m.edsoo.ru/8al7bale
Ui pa3paboTKU JOKYMEHTOB
O06o00611eHre U cucTeMaTH3alus
3HaHu# 1o TeMaM «[ mobanbHast
6 ceTb MHTEpHET U cTpareruu 1 bubnmnorexa [JOK
0€e30I1acHOTO0 MOBEJACHUS B HEW, https://m.edsoo.ru/8al7bb36
«Pabora B nH(pOpMAITIOHHOM
MIPOCTPAHCTBEY
7 Mogaenu u MoaeIupOBaHuUE. 1 bubnmuorexa [JOK
Knaccudukanuu mozaeneit https://m.edsoo.ru/8al 7be06
bubmuoreka [JOK
8 Tabmeramsic mopem ! https://m.edsoo.ru/8al7c04a
Pazpabotka o1HOTaOINYHOI Oa3bl
9 naHHbIX. CocTaBI€HUE 3aIIPOCOB K 1

0ase JaHHBIX



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

I'pad. BecoBas marpuna rpada.
JInvHa TyTH MEXy BEPIIHHAMH

10 rpada. Beraucienne KoamdecTra
MyTeH B HAIIPABJICHHOM
AIMKIIMYECKOM Tpade
1 Hepeso. ITepebop BapuaHTOB ¢
ITOMOIIBIO JIepeBa
12 MaremaTnueckoe MOAECIMPOBAHUE bubmorexa LIOK
https://m.edsoo.ru/8al7¢392
Oranbl KOMIIBIOTEPHOTO bubnnorexa [HOK
13
MOJICIIUPOBAHUS https://m.edsoo.ru/8al 7c4aa
O00011IeHIE U CUCTEMATU3AIUS
14 sHanuid. KoHTposibHas paboTa 1mo bubnuorexa [JOK
Teme «MoenupoBaHue KaKk METO/T https://m.edsoo.ru/8al7¢9c8
[TO3HAHUS
Pa30Ouenue 3a1aun Ha moa3agavm.
CocraBiicHHE aITOPUTMOB U
15 MPOrpaMM ¢ I/ICHOJ‘IE»?»OB&HI/ICM bubmmorexa [TOK
N https://m.edsoo.ru/8al7cb12
BETBJICHUM, [IUKJIOB U
BCIIOMOTaTENbHBIX aITOPUTMOB
16 OnHOMEpHBIE MAaCCUBBI Bubmorexa IIOK
https://m.edsoo.ru/8al7cc3e
17 TunoBble anropuT™Mbl 00pabOTKU bubnnorexka [JOK
MacCHBOB https://m.edsoo.ru/8al7cd60
18 CoptupoBka maccuBa
bubmuorexa [JOK
19 ObpaboTka MOTOKA AAHHKIX https://m.edsoo.ru/8al7d01c
O0o0011IeHNEe U CHCTEMATH3ALIHS
3HaHui. KoHTponbHas padora 1o bubnnorexka [JOK
20
Teme «Pa3paboTka alropuTMoB U https://m.edsoo.ru/8al7dlca
MIPOrPaMM)»
21 VYnpasnenue. Curnan. OOpaTHas bubnuoreka [JOK



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

CBA3b

https://m.edsoo.ru/8al7d4d6

bubmuorexa [JOK

22 Po6oTu3npoBaHHbBIE CHCTEMBI https://m.edsoo.ru/8al7d602
SR —— buGaorexa LIOK
https://m.edsoo.ru/8a17d710
TaOJIULIBI
24 PenaktupoBanue u bu6mmorexa [IOK
(dhopMaTupoBaHue TaOIUI] https://m.edsoo.ru/8al17d832
s | Emoems by e s BuGnionsa LOK
’ ’ https://m.edsoo.ru/8a17d990
CpeIHero apudMeTHIeCKOro
2% CoptupoBka u QpuiIbTpanus bubnunoreka [JOK
JTAHHBIX B BBIJICJICHHOM JIHATNIa30HE https://m.edsoo.ru/8al7db70
ITocTpoenue auarpamMm u
27 rp(;ibIEI?SB BeaieiTI[))?)HHBIX bubmorexa LHOK
https://m.edsoo.ru/8al7e08e
TalIuIax
78 OTtHocuTenbHas1, abCONMIOTHAS U bubnuoteka [JOK
CMeIllaHHas ajipecalus https://m.edsoo.ru/8al 7e2b4
29 Y COBHBIEC BEIYUCIIEHUS B bubmuorexa [JOK
AJIEKTPOHHBIX TaOJIUIIAX https://m.edsoo.ru/8al7ebba
30 O6paboTka 0oybIIUX HAOOPOB bubnuoteka [JOK
TIAHHBIX https://m.edsoo.ru/8al7e87¢c
31 YucnenHoe MOAEIINPOBAHUE B bubnnorexka [JOK
9JIEKTPOHHBIX TaOIUIIAX https://m.edsoo.ru/8al 7eaca
2 w0 rowe nextponmye BuGmiorerca LIOK
https://m.edsoo.ru/8al7ec3c
TaOJIULBDY
Ponp nnopmMannoHHBIX
33 TEXHOJIOTUI B Pa3BUTHH bubnnorexka [JOK
HSKOHOMHKH MHPa, CTPaHBbI, https://m.edsoo.ru/8al7ed54
peruona
34 PeseprubIil ypok. O600611eHIE 1 bubmuoreka [JOK



https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

cucremarusanus. Utorosoe https://m.edsoo.ru/8al 7eebc
[TOBTOPEHHUE

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/8a17ee6c

MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

[To teme «l{udpoBasi r(paMOTHOCTHY

1.1

[ToscHAT, HA  mpuUMepax CMBICT  TOHATHH  «HH(QOpPMALUL»,
«MH(pOPMAIMOHHBIN IpoLIEcey, «0OpaboTka HHPOPMALIUNY, «XPAaHEHHE
uHpOpMaUNY, «IIepeaada HHPOpMaIun)

1.2

[IpuBOAUTE NpUMEPHI COBPEMEHHBIX YCTPOMCTB XpAaHEHHUS U Nepeaadn
MH(pOpMaLlM1, CPABHUBATh UX KOJMYECTBEHHBIE XapaKTEPUCTUKU

1.3

1.4

[Tonyyate W HCHONB30BaTh HH(POpPMALMIO O XapaKTEPUCTHUKAX
HEPCOHAIBHOIO KOMIIBIOTEPA U €r0 OCHOBHBIX 3JIEMEHTax (mpoleccop,
ornepaTUBHAs MaMsATh, JOJITOBPEMEHHAas IaMATh, YCTPOMCTBAa BBOJA-
BBIBOJIA)

COOTHOCHTH XapaKTCPHUCTUKU KOMIIBIOTCPA C 3aaa4YaMu, pCIaCMbIMHA C
€TI0 IOMOIIIBIO

1.5

1.6

OpueHTHPOBATECS B HMEPAPXUYECKOH CTPYKType (HailIoBOW CHCTEMBI
(3anuchIBaTh MoOHOE UM ¢aiina (kaTanora), nyTh K ¢ailny (katauory)
M0 WMCIOIMIEMYCsl OINMUCAaHUIO0 (ANWIOBOH CTPYKTYphl HEKOTOPOTO
HH(pOPMAITMOHHOTO HOCHUTEJIS )

PaboTtate c (ailioBoif cHCTEMON NEpPCOHAIBHOTO KOMIIBIOTEPA C
MCIIOJIb30BaHUEM rpaduueckoro uHrepdeiica: co3aBarh (KONUPOBAThH,
nepemMenaTb, NeperuMeHOBbIBaTh, YIAIATh U apXUBHPOBATh (hailyibl U
KaTaJoru, UCII0JIb30BaTh aHTUBUPYCHYIO POrpamMmy)

1.7

1.8
1.9

1.10

Uckate unpopmanuio B MHTepHeTe (B TOM 4YHCIE TO KIIOYEBHIM
cjoBaM, MO H300paXEHUI0), KPUTHUYECKH OTHOCHUTBHCS K HaMJICHHOU
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTh [UIsl JIMYHOCTH U 00IIecTBa
pactpocTpaHeHUs BPEAOHOCHOW HHpOpManuM, B TOM YHCIIE
DOKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa

[ToHnMaTh CTPYKTYpY aJIpecoB BeO-pecypcoB

Hcnonb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIUI
Cobmoate TpeOoBaHMsT 0€30MacHON HKCIUTyaTallid TEXHUYECKHX
CpEACTB I/IH(bepMaI_[I/IOHHBIX U KOMMYHHKAIIMOHHBIX TGXHOJ’IOFI/IfI,
coOroaaTh CETeBON ITUKET, 0a30BbIe HOPMBI HH(POPMAITMOHHON ITHKU
U TpaBa Mpu padboTe ¢ MPUIIOKEHHUSIMHU Ha JIIOOBIX YCTPOMCTBaxX M B
WuTepHere, BHIOUpATh O€30MAaCHBIE CTPATETUH TIOBEICHUS B CETH
[TpumeHsTh MeTOABl MPO(HUIAKTUKH HETAaTUBHOTO BIHSHHUS CPEICTB
I/IH(l)OpMaHI/IOHHI)IX N KOMMYHHUKAIITMOHHBIX TEXHOJOTHH Ha 3J0pPOBEE
M0JIb30BaTENS

[To Teme «TeopeTndeckre OCHOBHI HHPOPMATUKI

KomupoBaTes M nekoaupoBaTh COOOIICHHS IO 3aJlaHHBIM TPaBUJIAM,
JIEMOHCTPHUPOBAaTh IOHMMAaHUE OCHOBHBIX MPHUHLMIIOB KOAWPOBAHHUS




uHpOPMALIUU PA3TMYHON TPUPOABI (TEKCTOBOM, rpaduecKoi, ayano-)

CpaBHI/IBaTB JJIINHBI COO6H.[CHPII>1, 3allMCaHHBbIX B PA3IIUYIHBIX
22 angaBuTaxX, ONMEPUPOBATH SIUHULAMH M3MEpPEHUS HMH()OPMALMOHHOTO
00BEMa M CKOPOCTHU NIEpeauy JaHHBIX

OneHuBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECKUX,

23 . .
3BYKOBBIX (haityioB 1 BUIe0haliIoB
3 ITo Teme «MHpOpMALTMOHHBIE TEXHOJIOTHI
[IpencraBisTh  pe3yibTaThl  CBOEM  JEATEIBHOCTH B BHJE
3.1 CTPYKTYpPUPOBAHHBIX UJUTFOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX MPE3CHTAIUN

8 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiembie NpeaMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
poBep 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHusI
pe3yJbTara
1 ITo Teme «TeopeTnyeckrue OCHOBBI HH(OPMATHKIDY

Ilosicusaty Ha npuMepax pas3jmiyud MCEXKAY MO3UIUOHHBIMH U
HCIMO3MIMOHHBIMU CUCTEMaMU CUHCIICHUA

1.1

3anuchiBaTh U CpaBHUBATH Iiesble yucaa oT 0 no 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBanusmMu 2, 8, 16),
BBITIOJIHSTH apU(PMETHUECKUE OTIEPALIH HAJl HUMU

PaCKpLIBaTL CMBICJI MMOHSTUHN «BBICKA3bIBAHHUC), «(I10oru4ycckKasd

1.3 ornepanus», «JIOTHYECKOE BHIPAKEHUEN
3anuchIBaTh JIOTMYECKNE BBIPAXKEHUS C UCTIOIb30BAaHUEM TU3bIOHKINH,
KOHBIOHKIIMM W OTpPULAHMS, ONPENEIsITh HCTUHHOCTH JIOTMYECKHX

1.4 BBIPQXEHUH, €CIM U3BECTHBI 3HAYEHUS] HICTUHHOCTH BXOJSIIUX B HETO
NEPEMEHHBIX, CTPOUTh TaOJIMIBI HMCTUHHOCTH ISl  JIOTUYECKUX
BBIPAKECHUI

2 ITo TeMe «AITOPUTMBI ¥ IPOTPAMMHUPOBAHHUE

PackppiBaThb ~ CMBICII ~ TOHSATHI  «UCHOJHUTENb»,  «AJITOPUTM»,
2.1 «fporpammay, TIOHHMMas Ppa3HUIy MeEXIy YIOTpeOJeHHEeM JTHUX
TEPMHHOB B OOBIICHHOHN pedr U B HH()OpPMATHKE

OnuceiBaTh AITOPUTM PCIICHUA 3aJadr pa3InYIHbIMU CHOCO6aMI/I, B

2.2

TOM 4YHUCJIC B BUAC OJIOK-CXEMBI

COCT&BJ’IHTB, BBITIOJIHATE BPYUYHYHO W Ha KOMIIBIOTEPEC HECIOXKHBIC
2.3 AJITOPUTMBI C UCITIOJIB30BAHUEM BETBJICHUU U IUKIJIOB IJId YIIPABJIICHUA

HUCIIOJIHUTEISIMU

Hcnonp30BaTh KOHCTAaHTBI H  TEPEMEHHBIE PA3JHYHBIX  THUIIOB
24 (UMCTIOBBIX, JIOTUYECKHX, CHUMBOJIBHBIX), a TaKXKe COAEpKallue HX
BBIPKEHMSI, HCTIOJB30BaTh ONepaTop MPHUCBAUBAHMS

Hcnonp3oBate mpu pa3pabOTKe MpOTpaMM JIOTHYECKUE 3HAYCHMS,
ONEPALMH U BBIPAKEHUS C HUMHU

2.5

AHanM3UpoBaTh NPEJI0KEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPEIEISTh,
2.6 Kakhe pe3yJbTaTbl BO3MOKHBI MPHU 33JaHHOM MHOXECTBE HCXOHBIX
3HAYEeHUN




Co3gaBaTh M OTIAXHBATH MPOrPaMMbl HAa OJHOM M3 S3BIKOB
nporpammupoBanusi (Python, C++, Ilackans, Java, C#, IlkombHbIi
AnroputMuyeckuil S3bIK), peaTU3yIOIIME HECIIOKHbBIE aITOPUTMBI

2.7 00pabOTKM YHMCIOBBIX [JAHHBIX C HCIOJb30BAHUEM ILMKIOB MU
BETBJICHUI, B TOM UYHCJIE PEAIN3YIOLUE MPOBEPKY JAEIUMOCTH OIHOIO
LIEJIOT0 YHUCIIa Ha IPYyroe, IPOBEPKY HAaTYpaIbHOI'O YHUCIIA HA IPOCTOTY,
BbIJICJIEHUS (P U3 HATYPATLHOTO YHCIa

9 KUIIACCA
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
posep 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 [To Teme «{udpoBasi rpaMOTHOCTHY

Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAYHbIE XpaHUJUIIA JIaHHBIX,
OHJIAHH-TIPOTpaMMbl (TEKCTOBbIE M TpapUUecKHe PEeAaKTOPbI, CpPeIbl
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM EATEIbHOCTH

1.1

[lpyBoaMTE  TpPUMEPHl  HCHOJB30BAHHA  TI'€OMH(OPMALMOHHBIX
1.2 CEPBHCOB, CEPBUCOB TI'OCYJApCTBEHHBIX YCIYI, 00pa30BaTelIbHbBIX
cepBrcoB MIHTepHETa B yueOHON M IOBCEIHEBHOM JEATEIILHOCTH

Hcronp30BaTh pa3iWyHbIe CpPEACTBA 3alUTHl OT BPEIOHOCHOTO
IPOTPAMMHOTO 00eCIeueHus, 3alUIIATh EPCOHATBHYIO0 HH(OPMAIIHIO
OT  HECaHKIMOHMPOBAHHOTO  JIOCTYHa W  €ro  IOCIEICTBUU
(pasrinameHusi, MOJMEHBI, YTpaTbl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX ¥ COLMUAIBHO-TICUXOJIOTHYECKUX  ACIEKTOB
UCHONb30BaHusl ceT VHTepHeT (cereBas aHOHMMHOCTh, LHU(pPOBOH
cilell, AayTeHTHMYHOCTh CYOBEKTOB U  PECypcoB,  OINACHOCTb
BPEIOHOCHOTO KO/1a)

1.3

Pacno3HaBaTh MONBITKM UM MpEeAyNpexAaTb BOBJIEUEHHE ce0s U
1.4 OKpPYKAaIOIIMX B JIECTPYKTHBHbIE W KPUMHUHAJIbHBIE (OPMBI CETEBOM
AKTUBHOCTH (B TOM uucie KUOepOyJIUHT, (PUIIIHHT)

2 [To Teme «Teopernueckne OCHOBBI HHOOPMATHKI»

PackpeiBaTh  CMBICT  MNOHATHA  «MOJEIb»,  «MOJEIUPOBAHUEY,
2.1 ONPENENATh BUIABI MOJEJNEH, OLEHMBATh AaJCKBAaTHOCTb MOJEIH
MOJICIIUPYEMOMY OOBEKTY U 1EJISIM MOJICIIUPOBAHUS

Hcnons30BaTh I‘pa(bbl " ACPEBbA AJId MOACIUPOBAHUA CUCTEM CETeBOM

2.2 < oo
U MepapXUUYeCKON CTPYKTYpbI, HAXOIUTh KpaTualIiuii myTh B rpade

3 ITo Teme «ANTOPUTMBI M IPOTPAMMHUPOBAHHEY

Pa30OuBath 3amaun Ha MOJ3aJa4l, COCTABIATh, BBHIIOIHATh BPYUHYIO U
Ha KOMIIBIOTEpE HECIOXKHBIE aIrOPUTMBI C  HCIOJIb30BAHUEM
BETBJICHUM, [IUKJIOB U BCIIOMOTaTEIbHBIX AJITOPUTMOB JUJIS YIIPABICHUS
UCIIOJIHUTEIISIMU

3.1

CocTaBiATh M OTJIAXUBaThb MPOTPaMMBbl, PEATU3YIOLIME THUIIOBBIE
QIrOpuTMBl  00pabOTKM  YMCIIOBBIX  IOCJIENOBATENbHOCTEH WM
OJTHOMEPHBIX YHMCJIOBBIX MACCHBOB (ITOMCK MAaKCUMYMOB, MUHUMYMOB,
CyMMBbl WJIM KOJIMYECTBAa 3JIEMEHTOB C 3aJaHHBIMU CBOMCTBaMH) Ha

3.2




4.1

OJTHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK)

[To reme «MHpOpMALIMOHHBIE TEXHOJIOTHI)

Breibupath cmoco® mpencTaBieHHMs JAHHBIX B COOTBETCTBUU C
MOCTaBIICHHOW 3ajaveii (TaOnuIbl, cXeMbl, TpaduKH, AUATPAMMEI) C
UCIOJIb30BAaHUEM  COOTBETCTBYIOIIUX  IMPOTPAMMHBIX  CPEJICTB
00pabOTKH JaHHBIX

4.2

43

Hcnons30BaTh 37I€KTPOHHBIE TAOMUIBI A OOpabOTKH, aHaIM3a U
BU3yaJIM3allMl YHCJIOBBIX JAHHBIX, B TOM 4YHCIE C BBIJICIECHUEM
nuanasoHa TaOMMIBI W YIOPAJOYMBAaHMEM (COPTHPOBKOW) €ro
3JIEMEHTOB

Co3maBaTh W NPHUMEHATH B 3JIEKTPOHHBIX TaOuUIax (GOpPMYIsl Ui
pacy€ToB C UCIOIB30BAaHUEM BCTPOCHHBIX apU(METHUYECKHX (YHKUIUH
(cyMMHUpOBaHWE M TOACYET 3HAYCHWH, OTBEYAIOIIMX 33JlaHHOMY
YCIOBHIO, cpeaHee apu(MEeTH4ecKoe, IOMCK MAaKCUMaJbHOTO H
MHHHAMAJILHOTO 3HAY€HHMs), a0COITIOTHON, OTHOCUTEIBHOM, CMEIIAaHHOM
azipecaryu

4.4

Hcnonb3oBaTh QJICKTPOHHBIC Ta6J'II/II_U:>I JIA YHCJIICHHOI'O
MOZACIIMPOBAHUA B IMPOCTHIX 3a/jadax U3 pa3HbIX MPECAMCTHBIX oOiacreit




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

7 KVIIACC

Kon
1

1.1

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

[{udpoasi rpaMOTHOCTH

KomnpioTep — yHUBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee o
nporpamme. THIIBI KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC

KOMIIBIOTEPBI,  CYNEpPKOMIbIOTEpbl. MoOuibHble  ycTpoicTBa.  TexHuka
0€30I1aCHOCTH U MpaBUJIa pabOThl HA KOMIIBIOTEpE

1.2

OcHOBHBIC KOMIIOHCHTBI KOMIIbIOTEpa M WX HasHadyeHuwe. IIporeccop.
OnepatvBHAasE W JIOJITOBpEMEHHAs IMaMsAThb. YCTPOWCTBA BBOJAA W BBIBOJA.
CeHcopHBII BBOJ, TaTYUKH MOOWJIBHBIX YCTPOMCTB, CpeACTBA OMOMETPUUYECKOM
ayTeHTU(UKAINH

1.3

1.4

Wcropust pa3Butus KOMIIBIOTEPOB M IporpammHoro obecneueHus. [loxonenus
KoMIbOTepoB.  COBpEMEHHBIE  TEHICHLMM  PA3BUTUA  KOMIIBIOTEPOB.
Cynepxomnbrotepsl. [lapamiensuble Beiuncienus. IlepcoHanbHbII KOMIIBIOTED.
[Ipoieccop M ero XapakTepUCTUKHM (TaKToBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHasg naMatb. JloaroBpeMeHHasi maMsTh. Y CTpONCTBA BBOJIA U BHIBOJIA.
OO0BEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAs MAMATh KOMIIbIOTEpA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKOINUTENb, IMOCTOSHHAs MaMsIThb CMapT@oHa) U CKOPOCTh
JI0CTyTa JUIsl pa3JIu4HbIX BUJIOB HOCUTENIEH

[IporpamMHOe  oOecrieueHne  KoMmmbloTepa. [IpukiagHOoe  mporpaMMHOE
obecrieueHue. Cucremnoe IporpaMmMHOE obecnieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMm W JaHHbIX. becrnaTHble U
YCIIOBHO-O€CIUIaTHbIE TTporpammbl. CBOOOIHOE MPOrpaMMHOE 00eCTICUeHHE

1.5

@aitnbl 1 nanku (katanoru). Tumbl Qaitnos. CpoiicTBa (aiinoB. XapakTepHble
pasmepsl (paiijIoB pa3nUYHBIX TUIOB (CTpaHUIA TEKCTa, JIEKTPOHHAs KHMTra,
¢dororpadusi, 3anuch NECHU, BUJCOKIIUII, TOTHOMETPAXKHBIA (PUITBEM)

1.6

1.7

[punnunsl noctpoeHus ¢aiinossix cuctem. llomHoe ums ¢aiina (manku,
kartasiora). I1yTe k ¢aitny (nanke, katanory)

QaitnoBelil MeHemkep. PaboTa ¢ daiinamu u nmankamu (kKatajaoramu): co3JaHUe,
KONMPOBaHUE, NepeMelleHHe, epeuMEeHOBaHNe U yjaaneHue (ailioB U Marok
(xatanoron). [Touck ¢aiaoB cpeacTBaMu ONeparmOHHON CUCTEMBbI

1.8

ApxwuBanus naHHbIX. Mcnons30Banne nporpaMM-apXxuBaTOpOB

1.9

1.10

KommnbrorepHbie BUPYCHI U ApYrHe BPELOHOCHBIE IporpaMmsl. [Iporpammer s
3aILUTHI OT BUPYCOB

O6benuHenne KoMmboTepoB B ceTb. Ceth MHTEpHET. BeO-cTpanuia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpayszep. IlomckoBbeie cuctemsbl. [lonck
UHPOPMALIMK 10 KIIOYEBBIM CJIOBaM M MO H300paxkeHH:o. JloCcTOBEpHOCTH
uH(popMaluu, noiaydeHHon u3z Marepuera

1.11

CoBpeMeHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIUN

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U IpaBa MpH padoTte
B cetu MHTepuer. Ctpateruu 6ezomacHoro nosejaeHus B iHTepHere

Teopetnueckre 0CHOBbI HHPOPMATHKU

2.1

WHupopmarivsg — 01HO U3 OCHOBHBIX MOHATUHN coBpeMeHHOM Hayku. MHdopmarus




2.2

23

KaK CBCACHUA, NMPCAHA3HAYCHHLIC IJIsI BOCHPUATHUA YCIOBCKOM, U I/IH(i)OpMaI_II/ISI
KaK JaHHBIE, KOTOPbIE MOTYT OBITh 00pabOTaHbl ABTOMATU3UPOBAHHOM CHCTEMOM

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONMCAHUS HENPEPHIBHBIX OOBEKTOB U
IPOIIECCOB C TOMOIIBIO TUCKPETHBIX MaHHBIX. MH(OpMaIMOHHBIE MPOLECCHl —
IPOLIECCH, CBSI3aHHBIE C XPaHEHUEM, IPe0Opa30BaHUEM U Ilepeaueii TaHHbIX

CumBoa. Andasur. MomHuocth andaBurta. PaznooOpazue si3bIKOB M ajihaBUTOB.
EcrecTBeHHble M (opMalbHBIC S3BIKH. AJ(ABUT TEKCTOB HA PYCCKOM SI3BIKE.
JBonunbiii andasut. KonnyecTBO BCEBO3ZMOXKHBIX CIIOB (KOIOBBIX KOMOWHAIIWH)
(UKCUPOBAaHHON NIWHBI B ABOMYHOM andasute. [IpeoOpasoBanue r0060T0
anaBuTa K ABOMYHOMY. KONMHMYIECTBO pa3invHbIX CIIOB (DMKCUPOBAHHOMN JUTMHBI B
andaButTe onpeaenéHHON MOIITHOCTH

24

2.5

KomupoBanue cuMBOJIOB OJTHOTO angaBuTa C TOMOIIBIO KOJOBBIX CIIOB B JPYTOM
andapuTe, KOJAOBas Ta0JIMIIA, TEKOUPOBAHUE

JBonunbiii koj. IlpencraBicHWe MaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOMYHOM aJihaBUTE

2.6

HNudopmannonsbiii 00bEM JaHHBIX. BUT — MMHUMalIbHAs €AMHHULA KOJIWYECTBA
uHOpPMAaLIUK — ABOWYHBINA pa3ps. bait, kumobaiit, MerabaiT, rurabat

2.7

2.8

CkopocTh Tiepefaud JaHHBIX. EAWMHUIBI CKOPOCTH Mepenadydl  JIaHHBIX.
Hckaxenune nHpopmaiuu rnpu nepeaaye

KoagupoBanue texcroB. PaBHoMepnslii kon. HepaBHomepHsbIii koa. Koguposka
ASCII. BocemuOutHble komupoBku. llomsitne o xomupoBkax UNICODE.
JlekoqupoBaHue  COOOLIEHMM C  HUCIONB30BaHMEM  PAaBHOMEPHOIO U
HEpaBHOMEPHOTO Koja. MHpopMannoHHbIH 00BEM TEKCTa

2.9

OOmee mnpencraBieHue O LU(GPOBOM MPEACTABICHUH AayIWOBH3YyalbHBIX U
JIpYrHUX HENpephIBHBIX JaHHBIX. KoaupoBanue mnBera. llBeTroBble Mozenw.
Monens RGB. I'mybuna xomupoBanus. [lamutpa

2.10

PactpoBoe u BekTOopHOE mpesacTaBieHue wuzodOpaxkeHuil. Ilukcens. Ornenka
UHPOPMALIMOHHOTO  00bEMa  rpaduyeckux  JaHHBIX I PacTPOBOIO
HU300paKECHHS

2.11

3.1

KoaupoBanue 3Byka. Pa3psgHocTs M yactoTra aMckpetusauuu. KommuecTtBo
KaHaJIOB 3allMCH. OIIGHKa KOJMYCCTBCHHBIX IMMAapaMETpPOB, CBA3AaHHLBIX C
MPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB

WubopmMalinoHHbIE TEXHOIOTUU

TexkcToBBIE TOKYMEHTHI M UX CTPYKTYpHBIE SJIEMEHTHI (CTpaHuIla, ab3ail, cTpoka,
CJIOBO, CHUMBOJ)

3.2

33

TekcToBBIE mpolecCOp — HMHCTPYMEHT CO3/aHUf, PpPEJAKTUPOBAHUSA U
¢dopmatupoBanus TekctoB. [IpaBuia Habopa TekcTa

PenaktupoBanue Ttekcra. CpoiictBa cumBosioB. Hlpudrt. Tumsr mpudron
(pyOnensle, c 3acedykamu, MOHoOIMpHUHHBIE). [lomyxupHOoe U KypcHBHOE
Hauepranue. CBoiicTBa a03aleB: TIpaHUIlbl, a03alHBIA OTCTYI, HWHTEpBal,
BbIpaBHUBaHUE. CTuieBoe (hopMaTupoBaHue

34

CrpykrypupoBanue uHPOpMAlMd C TOMOIIBIO CIOUCKOB W  TaOmuIl.
MHuoroypoBHeBbI€ CTTUCKH. J[00aBIeHNE TAOJIHI] B TEKCTOBBIE TOKYMEHTHI

3.5

3.6

BceraBka n3o0pakeHHH B TEKCTOBble JTOKyMEHTHl. OOTekaHue H300pa>keHuit
TEKCTOM. BKiIroueHne B TEKCTOBBIM JJOKYMEHT AuarpamMm U Gopmyi

[TapameTpsl cTpaHuubl, HyMmepanus crpaHull. JloOaBieHne B JTOKYMEHT
KOJIOHTUTYJIOB, CCHUIOK




3.7

IIpoBepka mnpasomnucanus. PaccrtaHoBka mnepeHOCOB. 1'0710COBOM BBOJ TEKCTa.
Onruyeckoe pacrno3HaBaHue Tekcta. KommnberoTepHsblil nepeBo. Mcnonb3oBanne
cepBHCOB ceTH MHTEepHET 1st 00pabOTKH TeKCTa

3.8

3.9

3HaKOMCTBO C  rpaduyecKUMH  penakropamu. PacTpoBble  PUCYHKH.
Hcnonp3oBanue rpaguueckux MPUMHTHBOB

Ornepaimy  peJakTUPOBaHKsl rpadUIecKuX OOBEKTOB, B TOM 4HCIE HHU(PPOBBIX
dotorpadmii: m3MeHeHHe pazmepa, OOpe3ka, IMOBOPOT, OTpakeHue, pabdora ¢
obOnactsiMu  (BBIJICJICHHE, KOIMPOBAaHUE, 3alMBKa IIBETOM), KOPPEKIMs LBETa,
SIPKOCTH U KOHTPACTHOCTH

3.10

Bekropnass rpaduxa. Co3gaHue BEKTOPHBIX PHUCYHKOB  BCTPOCHHBIMHU
CpeACTBaMU TEKCTOBOI'O IIpoLEeccopa WM APYrUX Mporpamm (IpUIIOKEHUH).
Jlo0GaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI

3.11
3.12

8 KUIACC

Kox
1

1.1

1.2

[MoaroroBka MynbTUMEeNUUHBIX mnpe3eHTanuwil. Crnaiin. JloGaBieHue Ha claif
TEeKCTa 1 n300pakeHnid. PaboTa ¢ HECKOJILKUMU ClIaiiIaMH

JobaBiienne Ha cnaiij ayIMOBU3YyaIbHBIX IAHHBIX. AHUMAIus. [ unepcchuiku

[IpoBepsieMblii 31eMEHT COJepP:KAHUSA
TeopeTnueckre 0OCHOBbI HHPOPMATHKU

Heno3uumoHHble U MO3UIUOHHBIE CUCTEMBbI cuucieHus. Angasut. OCHOBaHUE.
Pa3sépuyrast popma 3amucu umcna. IlepeBox B AECATUUYHYIO CUCTEMY YHCEl,
3allMCaHHBIX B IPYTUX CUCTEMAaX CUMCICHHUS

PumMmckas cucrtema cUucieHUs

1.3

1.4

1.5

JBonuHas cuctema cuncienus. [lepeBon nensix urcen B npeaenax ot 0 go 1024
B IBOMYHYIO CHCTeMY cuncieHus. BocbkMepuuHas cuctema cuucienus. [lepeBon
YHUCeNl U3 BOCBMEPHYHON CHCTEMBbI B JIBOMYHYIO H JIECATHYHYIO CUCTEMBI U
obparno. IllectHamnarepuunas cucrema cuucieHus. IlepeBony uymcen wu3
IICCTHAIIATCPUIHON CHUCTEMBl B JIBOMYHYIO, BOCBMEPHUYHYIO U JCCATHYHYIO
CUCTEMBI U 00paTHO

ApI/I(l)MeTI/I‘leCKI/IC ornecpanunu B JBOUYHOM CHCTEME CUHCICHMS

Jlormueckne  BBICKa3bIBaHMsA.  Jlormdyeckme  3HAYEHUS  BBICKA3LIBAHMUIA.
DJIeMEHTapHbIE M COCTaBHBIE BBICKA3bIBaHMS. JlOrMUecKHe Omepanuu: «u»
(KOHBIOHKITUS, JIOTUYECKOE YMHOXKEHUE), «HIIN» (IU3BIOHKIUS, JIOTHYECKOE
CIIOKEHUE), «Hey» (orudeckoe oTpunianue). [Ipuopurer JOru4ecKkux oneparui.
OmnpeneneHre HWCTUHHOCTUM COCTAaBHOTO  BBICKA3bIBaHUSI TMPU  HM3BECTHBIX
3HAYCHUAX NCTUHHOCTHU BXOAAIIINUX B HETO BHCMGHTapHBIX BI)ICKaSI)IBaHI/Iﬁ

1.6
1.7

Jlornueckue BelpakeHus. [IpaBuita 3anncu normdeckux BeipaxkeHuid. [loctpoenne
TaOJIMI] HICTUHHOCTH JIOTUYECKUX BBIPAKEHHUN

Jlormueckue 3jeMeHTE. 3HAKOMCTBO C JIOTHUYECKMMH OCHOBaMH KOMITBIOTEpa

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

2.1

2.2

Ilonsitne anropurma. McrnonHUTENW aarOpuTMOB. AJTOPUTM Kak IUIaH
YIIPABJICHUS UCIIOJIHUTEIIEM

CgoiictBa anropurma. CrocoObl 3aMucH aaropuTMa (CIOBECHBIH, B BUAE OJIOK-
CXEMBbI, POrpaMma)

2.3

AnropuTMudeckre KOHCTpYKIHUH. KoHCTpykiusi «ciemoBanue». JIMHEHHBIN




anroput™.  OrpaHWYEHHOCTb  JIMHEHHBIX  AJITOPUTMOB:  HEBO3MOXHOCTH
IIPEyCMOTPETh 3aBUCUMOCTD ITOCJIEJOBATEIbHOCTH BBINIOJIHAEMBIX JCUCTBUMA OT
HCXOJIHBIX JTAHHBIX

24

KOHCprKLII/I}I «BCTBJICHUC). IIOJIHAd MW HCIIOJIHAaA q)OpMBI. Brimonsaenue u
HCBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BBICKaSI)IBaHI/IH). HpOCTI)Ie u
COCTAaBHBIC YCIIOBUSA

2.5

2.6

2.7

2.8

2.9

2.10

KoHcTpykus <«IIOBTOPEHHME»: LMKIbI C 3aJaHHBIM YHCIOM IIOBTOPEHHM, C
YCIIOBUEM BBIIIOJIHEHHUS, C IEPEMEHHON LIUKJIIA

PazpaGotka 11 (QopManbHOrO HCIOJIHUTENS AJITOPUTMA, MPUBOJAIIEIO K
TpeOyeMoMy pe3ynabTaTy INpH KOHKPETHBIX MCXOJHBIX JaHHBIX. PaszpaboTka
HECJIO)KHBIX QJITOPUTMOB C HCIOJB30BAHMEM LHKIOB W BETBJICHUU U
yhnpaBieHus: (OpPMaJbHBIMH  HCHOJHHUTEISIMUA. BBINOTHEHHE alrOpUTMOB
BPYYHYIO M Ha KoMIibtoTepe. CHHTakcH4yecKue U jorudeckue omuoku. OTkassl

S3pik  mporpammupoBanusi  (Python, C++, Java, C#, IlkonpHbIi
Anropurmuueckuit S3pik). CucremMa nporpaMMHpOBaHUS: PENaKTOp TEKCTa
IPOrpaMM, TPAHCISITOP, OTJIATIUK

HepeMeHHaﬂ: THUII, HM:A, 3HA4YCHHC. HGJIBIG, BCIICCTBCHHBIC MW CHMBOJIbHBIC
IICPEMCHHBIC

Oneparop mnpucBauBaHusA. Apu(METHUYECKHE BBIPAKEHHUS U TMOPAIOK HUX
BblurciaeHus. Onepanuu ¢ LeabIMU YUCIaMU: LEJI0UUCICHHOE JeJIEHUE, OCTaTOK
ot nenenusd. [IpoBepka A1eTMMOCTH OJTHOTO IIEJIOT0 YUCIIa Ha APYToe

BerBnenus. CoctaBHble ycinoBHsA (3alMCh JIOTUYECKMX BBIPAXEHUH Ha
M3Y4aeMOM SI3bIKE IporpaMMupoBanus). HaxoxeHne MUHUIMyMa U MakCUMyMa
U3 ABYX, TPEX U YETBIPEX uncell. PelleHne KBagpaTHOrO ypaBHEHUS, UMEIOILETO
BEILIECTBCHHBIE KOPHU

2.11

2.12

,Z[I/IaJIOFOBaSI OTJIalKa IIporpaMm: MmomaroBO€ BBIITOJIHCHHUE, IIPOCMOTP 3HAYCHHI
BCJINYHH, OTJIaJOYHBIH BBIBO/I, BBI60p TOYKHU OCTaHOBa

[Mukn ¢ ycnoBuem. AnroputMm EBKinaa A HaxoKIeHHs] HAanOOIbIIEro 001ero
JIeTUTENs IBYX HATypajbHBbIX 4Hcell. Pa3OueHue 3amucu HaTypalbHOTO YKCia B
MO3UIIMOHHOM CHUCTEME C OCHOBaHMEM, MEHbIIMM WM paBHbIM 10, Ha
OTJIEIbHBIE LU PbI

2.13

[ukn ¢ nepeMeHHON. AJITOPUTMBI POBEPKH JIETUMOCTH OJHOTO LIEJIOr0 Yucia
Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY

2.14

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHBIE.
[TocumBonpHast oOpaboTka cTpok. [loncy€r 4acToThl MOSBIEHUS CHMBOJIA B
cTpoke. BerpoenHsle pyHKIMU A7t 00pabOTKU CTPOK

2.15

9 KJIACC

Kon
1

OmnpeneneHre BO3MOXKHBIX pPe3ylIbTaTOB pabOThl alIropuTMa HpHU 3aJaHHOM
MHO’KECTBE BXOJHBIX JaHHBIX, ONPEIEICHHE BO3MOXHBIX BXOIHBIX JaHHBIX,
MPUBOSAIINX K JAHHOMY PE3YJIbTaTy

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
[{udposas rpaMOTHOCTH

1.1

I'moGanphas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE [aHHbIX.
MeTo/1bl UHIUBHIyaIbHOTO ¥ KOJJIEKTUBHOTO pa3MelleHNss HOBOW MH(opManuu B




1.2

I/IHTepHeTe. BOJ'H:IJ_II/IC JAHHBIC (I/IHTepHCT-,Z[aHHBIe, B YaCTHOCTHU JaHHBIC
COIMATILHBIX CEeTEH)

[Tonsitue 00 wHOpMaAIMOHHOW O€30MacCHOCTH. YTPO3bl HMH(POPMALMOHHON
0e30MacHOCTH TIpH PadOTe B MIOOATBLHON CETH U METOJBI MPOTUBOICHCTBHS UM.
[TpaBunia Ge3omacHoi ayTeHTU(UKAIMK. 3allUTa JTUYHON MH(GOpMaLUU B CETH
HNurepuer. be3onacHele  crpareruum  noseneHus B cetu  VHTepHer.
[IpenynpexneHue BOBJEUEHUS B JECTPYKTHUBHBIE U KpUMHHAIbHBIE (HOPMBI
CEeTeBOI aKTUBHOCTHU (KHOEpOYUIMHT, GUIIKHT U IpyTrue GopMbl)

1.3

2.1

Bunsr nestensnoct B MHTepHETE. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1OUTOBAsA Cily)k0a, BUAECO-KOH(EPEHL-CBSI3b U APYrHE), CIIPABOYHBIC
CIy’)KOBbl (KapThl, pacluCaHUs W JPYrue), IMOUCKOBBIC CIY)XOBI, CIyXOBI
OOHOBJICHMsI IIPOIpPaMMHOI0 o0ecriedeHuss M Jpyrue ciyxObl. CepBUCH
rocygapcTBeHHbIX — ycuyr. OOmaynple xpaHwiuimia jgaHHbeiX.  CpencTsa
COBMECTHOM pa3paboTKM JOKYMEHTOB (omHmaiH-oducer). IIporpammuoe
o0ecrieyeHne Kak BeO-CEpBHC: OHJIAHOBBIE TEKCTOBBIE M TpaduuecKue
pEaKTOphl, Cpejibl pa3pabOTKU IpOrpaMM

Teopernueckue 0OCHOBBI HH()OPMATUKH

Mogens. 3agauu, pemaemble ¢ HOMOIIBIO MojenupoBanus. Krnaccudukanuu
mojenell. MartepuanbHble  (HaTypHble) U HMH()OPMAIMOHHBIE  MOJEIH.
HenpepeiBHble 1 guckperHeie monenu. Mmuranumonnsie Mozaenu. Hrpossie
mogenu. OneHKa COOTBETCTBHS MOJEIU MOJEIUPYEMOMY OOBEKTY U LEJIM
MOJEIINPOBAHUS

2.2

Tabmuunble mogenu. Tabauia Kak mpeaCcTaBICHUE OTHOIICHHS
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2.5

2.6

2.7

ba3sl pmansHbiX. OTOOp B Tabiuile CTPOK, YJIOBJIETBOPSIOMIMX 3aJaHHOMY
YCIIOBHIO

I'pad. Bepumna, pebpo, nyrts. OpHEHTUPOBaHHBIE U HEOPUEHTHUPOBAHHBIE
rpadnl. Jlnmuna (Bec) pebpa. Becomas matpuma rpada. [JnuHa myTH MeEXIy
BepummHaMu rpaga. ITouck ontumansHoro mytu B rpade. HavanpHas BepiinHa
(MCTOYHMK) ¥ KOHEYHas BepuIMHa (CTOK) B OpPUEHTHPOBAHHOM rpade.
Beruucnenue konuyecTa MyTeil B HalpaBICHHOM allMKINYECKOM rpade

Hepeso. Kopenb, BepimHa (y3en), 1ucT, pedpo (ayra) aepeBa. Beicota aepeBa.
[Momnepeso. Ilpumepsr wucmonb3oBaHusi JaepeBbeB. llepebop BapwaHTOB C
MOMOIIIBIO JiepeBa

[Tonsatne Maremaruyeckod Mojenu. 3afayd, pelaeMble C  MOMOIIBIO
MaTE€MaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnnune
MaTeMaTHYeCKOM MoJeiIM OT HaTypHOH MOJETd M OT  CJIOBECHOTO
(JuTepaTypHOro) onucaHus o0beKTa

OTanbl KOMIBIOTEPHOTO MOJIETMPOBAHUS: IOCTAHOBKA 3a7add, IOCTPOCHHE
MaTeMaTU4eCcKOW  MOJeNH, TMpOorpaMMHasi  peaju3alus, TeCTUPOBAHUE,
MPOBEICHUE KOMIIBIOTEPHOIO 3KCIHEPUMEHTAa, aHaJIu3 €ro pe3yJiabTaToB,
YTOUYHEHUE MOJICIIH

AJNTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

Pa3z6uenne 3amaun Ha noazagaun. CocTaBlI€HHME AJITOPUTMOB M IPOTpaMM C
UCMOJIb30BAaHUEM BETBJICHUH, LUKIOB M BCIOMOTATENbHBIX aJITOPUTMOB JUIS
yIpaBiIeHUs] UCTIOTHUTEIEM WU APYTUMHU UCTIOTHUTEISIMU

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTJaJKa MporpamMM, pPEIM3YIOIIMX THUIIOBBIE  alTOPUTMBI  00pabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MAacCHMBOB, Ha OJTHOM M3 S3BIKOB MPOTrpaMMHPOBAHUS




3.3

3.4

(Python, C++, Ilackanb, Java, C#, lllkonbHbIii AnroputMudeckuil SI3bIK):
3aroJTHEHNE YKCJIIOBOTO MAacCHBa CIYYalHBIMH YHUCIAaMH, B COOTBETCTBHH C
dbopMyIoit wim myTéM BBOJAA YMCEN, HAXOXKJICHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEHHBIN ITOMCK 3aIaHHOTO 3HAYCHUS B MACCHBE, ITOJCUYET FJICMEHTOB MAaCCHBA,
YIOBJIETBOPSIIOIIMX ~ 3a/laHHOMY  YCIIOBHIO, HAaXO0XJICHHE MHHUMAIbHOTO
(MakcUMabHOTO) AJIeMeHTa MaccuBa. COpTUPOBKA MacCHBa

O6pa60TKa IIOTOKa JAaHHBIX: BBIYUCICHUC KOJIHMYECTBA, CYMMBI, CPECAHETO
apI/I(I)MeTI/I‘-IeCKOFO, MHUHHMAQJIBHOI'O W MAaKCHMAaJIbHOI'O 3HA4YCHHA OJIICMCHTOB
IMOCJICA0OBATCIIbHOCTHU, YAOBJICTBOPAIOIIUX 3aJaHHOMY YCIIOBHIO

VYmupasnenue. Curnan. O0parnHast cBs3b. [lonmydeHne CUTHAJIOB OT HIHU(POBBIX
JATYMKOB (KacaHMsl, pacCTOSIHMs, CBETa, 3BykKa M japyroro). Ilpumepst
UCIIONIb30BAaHUsl MPHUHIMIA OOpaTHOM CBS3M B CHUCTEMax yIpaBICHHS
TEXHUYECKUMHU YCTPOWCTBAMH, B TOM 4YHCIE B poOoToTexHHKe. lIpumepsr
POOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YIPAaBICHUS IBUKEHHEM B TPAHCIIOPTHOMN
CUCTEME, CBapoyHas JIMHHUS aBTO3aBOJA, ABTOMAaTU3UPOBAHHOE YIPAaBJICHUE
OTOIUICHMEM JIOMa, AaBTOHOMHAas CHCTE€Ma YIPaBJICHUS TPAHCIOPTHHIM
CPEJCTBOM U JPYTHE CUCTEMBI)

WNHpopmanoHHble TEXHOIOTUH

4.1

[TonsiTre 00 PNMEKTPOHHBIX TaOuuIax. THIBI JaHHBIX B SYEHKaX IICKTPOHHON
tabmuipl. PenaktupoBanue u popmatupoBanue tabmui. BerpoeHHble QyHKIUMN
JUISl TIOMCKa MaKCMMyMa, MHHHMYyMa, CYMMBI U CPEIHEro apu(MEeTH4ecKoro.
CopTupoBKa MJaHHBIX B BBIACJICHHOM 1uana3oHe. l[loctpoenue nuarpamm
(rucrorpamMma, KpyroBas auarpamMMa, To4YeyHas aMarpaMma). Bwibop Tuma
JarpaMMbl

4.2
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4.4

[IpeobpazoBanue popmyn npu komupoBanuu. OTHOCHUTEIBHAS, a0COMIOTHAS U
CMCIIIaHHAs a/Ipecanus

VYcoBHBIE BBIUMCICHHS B DJEKTPOHHBIX Ta0nuiax. CyMMHUpOBaHUE U MOACUET
3HAYCHHH, OTBEYAIONINX 3aJaHHOMY ycloBUIO. OOpaboTka OoJbIINX HAOOpPOB
TaHHBIX. UncneHHOE MOIETHPOBAHUE B DJIEKTPOHHBIX TaOIUIIax

Ponp MH(pOpMAIMOHHBIX TEXHOJOTMH B Pa3BUTUM SKOHOMHUKU MHpA, CTPAHBI,
pernoHa. OTKpbIThIe oOpa3oBaTenbHble pecypchl. IIpodeccuu, cBsizaHHBIE C
uHpopMaTUKON W MH(GOPMAIMOHHBIMM  TEXHOJOTHSMM:  BeO-au3aiiHep,
IPOrpPaMMUCT,  pa3pabOTYMK  MOOWJIBHBIX  IPWJIOKEHUH, TECTUPOBLIUK,
aApXUTEKTOp IMPOrPaMMHOI0 OOEeCHeyYeHMs, CHEIHAIUCT 0 aHaTU3y JaHHBIX,
CUCTEMHBIN aJIMUHUCTPATOP




ITPOBEPAEMBIE HA OI'D 110 HTHOOPMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC
3HaTh (TOHUMATB)
BnageHnue OCHOBHBIMHM  TOHSATHUSIMU: HH(poOpMalus, Iepeaaya,
XpaHeHue U o0paboTka WH(POPMAIMU, AITOPUTM, MOENb, H(PPOBOI
OPOAYKT M WX HCHOJb30BaHUE JMJIs pelIeHUs Y4YeOHbIX H
IIPAKTUYECKUX 3a7a4

1.2

BnaaeHHe IOHATUAMMU: BBICKA3bIBAHUC, JIOTMYCCKad  OIcpalnusd,
JIOTHYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2
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YMeHue omnepupoBaTh EAMHULAMH HW3MEPEHUs HH(POPMAIMOHHOTO
00BbEMa U CKOPOCTH Iepejauu JaHHBIX

YMeHue 3anuchiBaTh M CpaBHUBATh Liesbie yuciaa or 0 go 1024 B
Pa3IMYHBIX TMO3UIMOHHBIX CUCTEMAaX CUUCIICHHUS C OCHOBaHUsIMHU 2, 8,
16, BEINOIHATH apu(METHIESCKUE OTIepalliy HaJl HUMHU

YMeHue KOOUpoBaTh M JEKOJUPOBATH COOOLICHHUS IO 33JaHHBIM
npaBujaM; TOHUMAaHHE OCHOBHBIX IPUHIMUIIOB  KOJUPOBAHUSA
uH(pOpMaIIMU PA3IMYHONU IPUPOJIBI: TEKCTOBOM, rpaduueckoil, aynuo
YMeHue 3anuchiBaTh JIOTUYECKHE BBIPAXKEHHS C HUCIOJIb30BAaHUEM
JTU3BIOHKIIMY, KOHBIOHKIUU W OTPHUIAHHUA, OMPEIEISITh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHHUM, €CIM H3BECTHBl 3HAYEHUS HCTUHHOCTH
BXOJISIIIIMX B HErO MEPEMEHHBIX, CTPOUTHh TAOIUI[BI UCTUHHOCTH IS
JIOTUYECKUX BBIPAXKEHUI; 3alMCBIBATh JIOTMUYECKUE BBIPAKEHUS Ha
M3Y4aeMOM SI3bIKE IPOrPaMMHUPOBaHUS

2.5

YMeHHue COCTaBisATh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ QJITOPUTMBI  JJIi  YOPABJICHHUS  WCIIOJHHUTEISIMH
(Uepenamka, YepTé&XHUK W JApYyrue); co3daBaTh U OTJIaKUBAThH
IIPOrpaMMbl Ha OJTHOM M3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanb, Java, C#, IlxonbHbld AJTOpUTMHUYECKUN  S3BIK),
peATH3YIOIINE HECTIOKHBIE alITOPUTMBI 00paOOTKH YMCIIOBBIX JTAHHBIX
C WCIIOJIb30BaHHUEM IIMKJIOB U BETBJIICHUN; YMEHHE pa30uUBaTh 3ajauu
Ha T0/13a/1a41, UCTIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAKEHUS
pa3IMYHBIX  THUMOB  (YHUCIOBBIX, JIOTHYECKHX, CHMBOJBHBIX);
aHAJM3UPOBATh TPEIOKCHHBIM  aITOPUTM, OINPEICISITh, KaKHe
pe3ynbTaThl BO3MOXHBI MPU 33aJlaHHOM MHOXECTBE HCXOJHBIX
3HAYEHUI

2.6

VYMeHue 3amucaTb Ha H3y4aeéMOM  SI3BIKE MPOrPAMMHUPOBAHMS
AJITOPUTMBI IIPOBEPKU ACIMMOCTH OJHOIO LEJIOr0 4Yucjaa Ha APYroe,
MIPOBEPKH HATYpaJbHOTO 4YHCIa Ha MPOCTOTY, BBIIEICHUS LUbp U3
HaTypaJIbHOTO YHUCIA, TOUCK MAaKCHMyMOB, MHUHHUMYMOB, CYMMBI
YHUCIIOBOM MOCIIEOBATEILHOCTH

2.7

Branenue ymMeHHeM OpHUEHTHPOBATBCA B HMEPAPXUUYECKON CTPYKType
¢aiinoBoit cuctemsl, paboTarh C (ailoBoil CUCTEMOM NEePCOHAIBHOTO




KOMIIbIOTEpa C HCHOJb30BaHMEM rpadudeckoro uHrtepdeiica, a
MMEHHO: CO3/aBaTh, KOMMPOBaTh, INE€PEMEIIATh, NEPECHUMEHOBBIBATD,
yIAIATh ¥ apXUBUPOBATH (PaliiIbl M KaTAIOTH

2.8

BJIaIICHI/Ie YMCHUSAMHU U HABBIKAMH UCIIOJIB30BAHUS I/IH(bOpMaI_[I/IOHHBIX
U KOMMYHHKALIMOHHBIX TEXHOJOTHH JUIi TIOMCKA, XpaHEHHS,
00pabOTKHU U Mepelaur ¥ aHAIKM3a PA3IMYHbIX BUI0B HH(OpMaIiu

2.9

2.10

YMeHnue BeIOUpaTh CIoCco0 MPeICTaBICHHS JAHHBIX B COOTBETCTBHH C
MOCTaBJICHHOW 3amadeil (TaOauibl, cXembl, TpaduKu, ITuarpamMmbl)
UCIIOJIb30BAHUEM  COOTBETCTBYIOIIMX  TPOTPAMMHBIX  CPEJICTB
00pabOTKH JaHHBIX

YMmeHue ¢opmanuzoBaTb U CTPYKTYpUpOBaTh  HMH(OpMaIuio,
UCIIONIb3Ys OJIEKTPOHHBIE TaOMUIBI Ul OOpabOTKH, aHamu3a Hu
BU3YyaJM3allUi YUCJIOBBIX JAaHHBIX, B TOM 4YHUCIIE C BBIJCICHUEM
auana3oHa TaOIMLbl U YNOPSI0YMBAaHUEM (COPTHUPOBKOM) €ro
3JIEMEHTOB; YMEHHUE NMPUMEHATh B 3JEKTPOHHBIX TaOnuuax (Gpopmylibl
JUlsi  pacd€ToB €  HUCIOJB30BAaHMEM  BCTPOEHHBIX  (DYyHKUUH,
abCOJIFOTHON, OTHOCUTENBHOM, CMEIIaHHON aJipecaliiy; UCII0JIb30BaTh
AIIEKTPOHHBIE TAOIHIIBI JJISI YHCICHHOTO MOAETHPOBAHUS B MPOCTHIX
3ajjayax U3 pa3HbIX NpeAMETHBIX obacTei




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMbBIX HA OI'J I1O

NHP®OPMATHUKE

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

[udposas rpaMOTHOCTH

H#HHPar####1.1

@aiinel ¥ mankd (katajoru). llpuHIMNBI mocTpoeHus (PaiIoBBIX
cucteM. [TonHoe nms daiina (manku). [1yts k daitny (manke). Pabota ¢
¢daitnaMi ¥ KarajloraMM CpeICTBAMHM OINEPALMOHHOW CHCTEMBI:
CO3/1aHHe, KOIIMPOBAaHUE, [TepeMellleHNe, IEPEUMEHOBAaHUE U YAalleHUE
¢daiinoB u manok (karaioroB). Tumbl (aitmoB. CBoiicTBa (aitios.
@aiinoBelii MeHeKep. [lonck (ailyoB cpeacTBaMu ONEPAIIMOHHON
CHCTEMBI

1.2

O0benuHeHne koMmnbsioTepoB B ceTh. Ceth MHTepHET. Beb-cTpanuia,
BeO-caiit. CTpykTypa azapecoB Beb-pecypcoB. bpayzep. Iloumckossie
cuctembl. [louck wHpOpMAIMKU TIO KIIOYCBBIM CJIOBaM M IO
n3o0paxkeHuto. JlOCTOBEpHOCTh WH(OPMALIMHU, MOJYYCHHOW U3
Wurepnera. [P-anpeca y310B. CeTeBoe XpaHeHHE JaHHBIX

2.1

2.2
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2.5

Teopernueckrue 0CHOBbI HHPOPMATUKHU

JIUCKpPETHOCTh aHHBIX. BO3MOXHOCTH ONUCaHUS HENPEPHIBHBIX
00BEKTOB U MPOLIECCOB C MOMOILBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasutr. MomHocTs andasuta. J[BouyHbINH andaBur.
KomnyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAIWIA)
¢bukcupoBaHHON [UIMHBI B JABoMYHOM aidasure. [IpeobpazoBanue
mroboro andaBura K JBOMYHOMY. KOMMYECTBO pa3IUYHBIX CJIOB
(buKCcUpOBaHHOH JUTMHBI B aJihaBUTE ONpeAEIEHHON MOIIHOCTH.
KoaupoBanue cuMB0JIOB 01HOTO aji¢aBUTa C MOMOLIbIO KOJIOBBIX CJIOB
B Ipyrom andasuTte, KogoBas Tabiauua, aekoauposanue. Konupoanue
TekcToB. PaBHOMepHBIH kKoj. HepaBHOMepHBIH ko1. Konuposka ASCII.
Bocbmubutable konupoBku. Ilonarue o xomupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HCIOJNb30BAHUEM PAaBHOMEPHOIO U
HepaBHOMEpHOro kojia. MHpopMmaoHHbIi 00bEM TeKcTa

Nudopmannonnsiii 00bEM aHHBIX. BUT — MuUHUManbHas eIUHHIIA
KOJIM4YeCTBAa MH(POPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus
nH(popManoHHOTO 00bEMa JAaHHBIX. but, Oaift, kunobalT, meradair,
rurabaiit. CKOpocTh niepeiayu JaHHbIX. EIUHUIIBI CKOPOCTH TIepeaaun
JTaHHBIX

Komuposanue uera. LlBeroBsie mozenun. Monens RGB. I'myOuna
koaupoBanus. [lamutpa.

PacTpoBoe M BEKTOpPHOE TMpejacTaBieHue u3o0paxeHud. IIukcens.
Onenka wWH(pOpPMAIMOHHOTO 00BEMaA TpaPUUYECKUX JAHHBIX IS
pacTpoBOro U300pakeHUs

Konuposanue 3Byka. PaspsaHocts m uactora 3anucu. Kommdectso
KaHAaJIOB 3aIHCH.

OneHka KOJIMYECTBEHHBIX [1aPAMETPOB, CBA3AHHBIX C MPEACTABICHUEM
U XpaHEHUEM 3BYKOBBIX (paiiioB

Heno3unmonHble M TMO3WIMOHHBIE CUCTEMBI CUHUCIEHHs. An(aBuT.
OcHoBanue. Pa3Bépuyras ¢opma 3anucu uwmcia. IlepeBog B
JNECSITUYHYIO CHUCTEMY 4YHCEJl, 3alMCAHHBIX B JIPYrMX CHCTEMax




2.6

2.7

2.8

CUHHCJICHUA.
Pumckas cucremMa cUrclIeHHS

JlBonyHas cucrema cuucieHus. [lepeBoa LesbIx yucesn B Mpenenax oT
0 1o 1024 B nBOMUHYIO CUCTEMY cuucieHUs. BocbmepuuHas cucrema
cuucnenus. [lepeBoj uucen u3 BOCbMEPUUHON CUCTEMBI B IBOUUHYIO U
JECATUYHYIO CHCTeMbl Hu oOpaTHo. lllecTHamgmarepuynas cucrema
cunucinenus. lIlepeBon 4ymcen M3 HIECTHAALATEPUYHOM CHUCTEMBI B
JIBOUYHYIO, BOCBMEPUYHYI0 U JECCATUYHYIO CHCTEMBI U 0OpaTHO.
Apudmernueckue onepanuy B JBOUYHON CUCTEME CUUCIICHUS

Jlormueckue BbICKasplBaHMs. Jlormueckne 3HAYEHUs BBICKA3BIBAHHM.
DneMeHTapHbIE M COCTaBHbIE BBICKa3blBaHUA. Jlornueckue omnepanuu:
«» (KOHBIOHKIIMS, JIOTMYECKOE YMHOMKEHHE), «WIN» (JU3BIOHKIMS,
JIOTMYECKOE CIIOKEHUE), «He» (Jormdyeckoe orpuuanue). Ilpuopurer
Jormyeckux onepauuid. OnpeneneHne HCTUHHOCTU — COCTaBHOIO
BBICKA3bIBAHUS, €CJIU WM3BECTHbl 3HAYEHUS] MCTUHHOCTH BXOJSALIMX B
HEro DJJIEMEHTApPHBIX BBICKa3blBaHUM. Jlormueckue BBIPaKECHHUS.
[IpaBuna 3anucu Jjorudeckux BelpakeHui. IlocTtpoenue Tabiui
VUCTUHHOCTH JIOTHYECKUX BBIPAKEHUN

Jloruyeckre OSIIEMEHTBI. 3HAKOMCTBO C JIOTMYECKHMMH OCHOBAaMHU
KOMIIbIOTEpa

2.9

2.10

2.11

HenpepeiBHble U AHMCKpeTHbIE Monaenu. MMHUTalMOHHBIE MOJEIH.
Urposeie mogenu. OueHka afeKBaTHOCTU MOJIENHU MOJCIUPYEMOMY
O0BEKTY U LEJSIM MOACITUPOBAHUS

Tabnuunbie Monenu. Tabnuia Kak mpeacTaBieHrde OTHoLIEHUsS. basbl
naHabplx. OTOOp B TaOiMIe CTPOK, YIOBJICTBOPSIONINX 3aJaHHOMY
YCIIOBUIO

I'pad. Bepummna,  pebpo, yTh. OpueHTHpOBaHHBIE U
HeopueHTUpoBaHHbIe rpadsbl. [[nunHa (Bec) pebpa. BecoBas marpuna
rpada. JlnuHa myTu Mexay BepiinHamu rpada. I[Touck ontumanbsHOro
nyty B rpage. HaganpHas BepiinHa (MCTOYHUK) U KOHEYHAs BEpILMHA
(cToK) B OpueHTHPOBaHHOM rpade. Brrunciaenue konuyecTBa myTei B
HaIpaBJIEHHOM aIlUKINYECKOM Tpade

2.12

HepeBo. Kopenn, Bepmmna (y3en), TUcT, pedpo (ayra) nepesa. Bricota
nepesa. Ilognepeso. Ilpumepsl ucmonb3oBaHUs HepeBbeB. [lepedop
BapHaHTOB C TIOMOIIBIO JIepeBa

AJNTOpUTMBI M IPOIPAMMHUPOBAHKE

3.1

CpoiictBa anroputMa. CrmocoObl 3amucu aaroputMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrPaMma).

CocrapneHue anropuTMOB U MPOrPaMM C UCIIOJIb30BAHUEM BETBJICHUH,
IMKJIOB MW  BCIIOMOTATEIbHBIX  QJTOPUTMOB Uil YIPaBJICHUSA
ucnonuuteneM (Pobor, UYepenamka, UYepTéXHUK U Jpyrue).
BrinosiHeHUE aNTOPUTMOB BPYYHYIO M HA KOMIIBIOTEPE

3.2

A3pik  nmporpammupoBanus (Python, C++, Ilackans, Java, CH#,
konpHBINA ANTOPUTMUYECKUN S3BIK).

Cucrema  mporpaMMHUpPOBAaHHUA:  pEdaKTOp  TEKCTa  Iporpamwm,
TPAHCIATOP, OTJIATUHUK.

[lepemennas: tum, wums, 3HaueHue. llenble, BelleCTBEHHbIE U
CHUMBOJIbHBIE IEPEMEHHBIE.

Oneparop npucBauBaHus. ApupMeTHUYECKHE BBIPAKEHHS] U TMOPSIOK




3.3

ux BbluMciaeHus. Onepauuy C LENbIMH YHUCIAMU: ILEJIOUYHUCICHHOE
JCJIEHHEe, OCTaTOK oOT peneHus. Bersnenus. CocTaBHbIE YCIIOBUSA
(3amucCh  JIOTMYECKMX  BBIPQKEHUW  HAa  H3Y4aeMOM  SI3BbIKE
nporpammupoBanus). Haxoxaenue MUHUMyMa

U MakCHUMyMa U3 JIBYX, TPEX U YETBIPEX uncel. Pelenne KkBaapaTHOro
YPaBHEHHUs, UMEIOLIETO BEIECTBEHHbIE KOpHU. [lukin ¢ ycinoBuewm.
Anroput™ EBKinaa Ju1st HAX0KASHUST HAUOOJIBIIETO OOIIETO IETUTEINs
JIBYX HaTypaJbHbIX 4Mcen. Pa3OueHue 3anucu HaTypaJbHOIO 4uCla B
MO3UIIMOHHON CHUCTEME C OCHOBAaHHWEM, MEHBIIMM WIH paBHbIM 10, Ha
oraenpHble LUGppbl. Lukin ¢ mepeMeHHOW. ANTrOpUTMBI IPOBEPKU
JEIIMMOCTH OJIHOTO LEJIOr0 YMCJIa Ha APYroe, IPOBEPKU HATYypaIbHOIO
4KCJla Ha IPOCTOTY

O6paboTka CHUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIC)
nepemennble. [locumBosbHasE 00paboTka cTpok. [logacuér vacToTsl
MOSIBJICHHSI CHMBOJIA B CTpOKe. BeTpoeHHble pyHKIMU 17151 00pabOTKH
CTpPOK
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OmnpeneneHre BO3MOXHBIX pE3yJAbTATOB PaOOTHl AITOPHUTMA NpHU
JaHHOM MHOJKECTBE BXOJHBIX JIaHHBIX, OIPEJCICHUE BO3MOXKHBIX
BXOJHBIX JJAHHBIX, PUBOJSIINX K JAHHOMY PE3YJIbTaTy

3.5

3.6

Tabnuunbie  BenmuuuHbl  (MaccuBbl).  OJIHOMEpPHBIE  MACCHUBBHI.
CocraBneHue U OTIaAKa NPOrpamMM, pealu3yroUMX TUIIOBbIE
QITOPUTMBI 0OPAOOTKH OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, HA OJHOM
u3 s3b1k0B nporpammupoBanus (Python, C++, Ilackanb, Java, CH#,
konpHBIH ~ ANropuTMUYECKH  SI3bIK): 3alOJHEHHE YUCIOBOTO
MaccuBa CIy4YallHbIMU YHMCIIAMH, B COOTBETCTBHHM C (HOpPMYION wWiIn
nyTéM BBOJA YHCEN, HAXOXJIEHHUE CYMMBI 3JIEMEHTOB MAacCHUBa,
JIMHEWHBIN MTOUCK 33JaHHOTO 3HaYEHUs1 B MACCUBE, MOJACUET 3JIEMEHTOB
MacCuBa, YJOBJETBOPSIONIMX 3a/laHHOMY YCJIOBHUIO, HaXOXJEHHUE
MUHUMAJIBHOTO (MaKCHUMAalIbHOTO) dJeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpa0oTKa TMOTOKAa JaHHBIX: BBIYMCIEHHWE KOJIMYECTBA,
CYMMBI, CpEIHEro apudMeTHuyecKoro, MHUHHUMAJIBHOTO u
MaKCUMaJIbHOTO  3HAUYEHMs]  DJIEMEHTOB  TOCIE0BATEIbHOCTH,
YIOBJIETBOPSIIOLIUX 33JAHHOMY YCJIOBHIO

Vupasnenue. Curnan. OOpatnHast cBsizb. [lonmydeHue CHTHaIOB OT
M (POBBIX AATYUKOB (HAIPUMEP, KacaHUsl, PACCTOSHUS, CBETA, 3BYKA).
[Ipumepsbl HCIIOJIB30BaHUS TMPHHIMIIA OOpPaTHOH CBSI3M B CHUCTEMax
yIpaBIeHUS] TEXHUYECKUMHU YCTPOWCTBAMHU C MOMOIIBIO JAaTYHUKOB, B
TOM YHCJIe B POOOTOTEXHUKE

WNHdopmaninoHHble TEXHOJIOTUH

4.1

TekcToBbIE TOKYMEHTHI W WX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHUIIA,
ab3ar1, cTpoka, CII0BO, CUMBOI).

TekcTOBBIN MPOIECCOP — MHCTPYMEHT CO3/IaHUsI, PEIAKTUPOBAHHS W
¢dbopmatupoBanus TekctoB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CBoiictBa cumBoioB. [lIpudt. Tunsr mpudtoB (pybnensie, ¢
3aceykaMu, MOHOIIMPUHHEIE). [TomykupHOE U KypCHBHOE HauepTaHHUE.
CgoiictBa a03areB: TpaHWIBl, a03alHBIA  OTCTYN, WHTEpBa,
BbIpaBHHBaHMe. [lapameTpsl cTpanuiel. CTHieBoe (opMaTupoBaHUE.
CrpykTypupoBaHue WH(OpPMAIMA C TIOMOIIBIO CIHCKOB W TaOJHII.
MHuoroypoBHeBble crnucku. JloOaBneHue Tabmuii B  TEKCTOBBIC




4.2

JOKYMEHThl. BcraBka u300pakeHMII B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300pakKeHUH TEKCTOM. BkitoueHne B TEKCTOBBIN
JTOKYMEHT Juarpamm, (GopMmys, HyMEpalud CTPaHUI], KOJOHTHTYJIOB,
CCBUJIOK U JPYTHX 3JIEMEHTOB

PactpoBbie pucynku. Mcnonb3oBanue rpauueckux NpuMUTHBOB.
Omnepanuu peJakTHPOBAaHUS TpapUUECKUX OOBEKTOB, B TOM YHCIIE
uudpoBeix doTorpaduii: H3MEHEHHWE pasMmepa, 0Ope3Ka, IOBOPOT,
oTpakeHue, paboTa ¢ 001acTIMH (BbIICICHUE, KOMUPOBAHNE, 3AJIUBKA
LIBETOM), KOPpPEKLHs IIBETa, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3ganue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMHU
TEKCTOBOI'O IMpolieccopa WM JAPYTrUX MporpaMM (TIPUITIOKEHHI).
Jlo6aBnieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI
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4.4

4.5

[MoxroroBka MynbTUMEIUIHBIX Mpe3eHTanuii. Cnaiin. JloOaBienue Ha
clmaia Texkcra M m3o00paxkeHuid. Pabora ¢ HECKOJbKMMU cllaiiaMu.
JloGaBrieHne Ha Cclai ayauoOBU3YyaJbHBIX JaHHBIX. AHUMAaIUA.
I'unepcepinku

Tunsl naHHBIX B s4YeHWKax 3JIEKTPOHHOM Tabnuubl. PenaktupoBanue u
¢dopmarupoBanue Tabmui. BcrpoeHHble (YHKIMHM U TIOHMCKA
MakCUMyMa, MHMHHUMYMa, CYMMBbl U CpPEIHEro apu(pMeTHdecKoro.
CopTupoBKa [aHHBIX B BBIJCJICHHOM jauamna3zone. lloctpoenue
auarpamMMm  (TUCTOrpamMma, — KpyroBas — Juarpamma,  TOY€YHas
nuarpamma). Beibop tuna nuarpammsl. [IpeoOpazoBanue dopmyn npu
konupoBaHuu. OTHOCUTENbHAs!, AOCOJIIOTHAS M CMEILIaHHasl aJjpecariys

VYcoBHBIE BBIUUCIEHUS B JIEKTPOHHBIX TaOnunax. CymMMuUpoBaHUE U
noJCU€T 3HA4YEeHUH, OTBEYAIOLIMX 3aJaHHOMY ycioBHio. OOpaboTka
Oompmmx HAOOpPOB  AaHHBIX. UYHCIEHHOE MOAETHPOBAHHE B
JIEKTPOHHBIX TAOJIMIIAX




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






