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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

7 KJIACC

udpoBasi rpaMoOTHOCTH

Komnviomep — ynueepcanvnoe ycmpoiicmeo 0opabomku 0anHbix

KomnbroTep — yHUBEpCaJlbHOE BBIYMCIMTENIBHOE YCTPOMCTBO, paboTaroliee MO IMporpamme.
Tunsl KOMIBIOTEPOB: MEPCOHAIbHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
MoOwIIbHBIE YCTPOMCTBA.

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa W uX Ha3HaueHue. Ilpoueccop. OmnepatuBHas u
JOJATOBPEMEHHAsi NaMsATh. YCTPOHCTBa BBOAA W BBIBOJA. CEHCOpPHBINM BBOJ, JAaTYUKH MOOMIIBHBIX
YCTPOMCTB, CpeJICTBA OMOMETPUYECKON ayTeHTU(DUKALIUH.

HcTtopus pa3BUTHS KOMIIBIOTEPOB U MPOrpaMMHOro obecrieueHus. [1okoneHnss KOMITBIOTEPOB.
CoBpeMeHHbIE TEHIEHIINH Pa3BUTHS KOMIbIOTEPOB. CylepKOMIIBIOTEPHI.

[TapannenbHble BHIYUCIEHUS.

[lepconanbubiii  koMmmbroTep. IIpomeccop M ero XapakTepUCTHUKU (TakToBas 4YacToTa,
pazpsagHocTh). OnepaTUBHAs MaMATh. JloMroBpeMeHHasi maMATh. Y CTPOHCTBA BBOJA M BbIBOIa. OO0BEM
XpaHUMbIX JaHHBIX (ONepaTUBHAs MaMAThb KOMIbIOTEpa, >KECTKUH U TBEpAOTENBHBIA JHUCK,
MIOCTOSIHHAS IaMATh CMApT(POHA) U CKOPOCTh JOCTYIA JUIsl pa3JIMYHbIX BUJIOB HOCUTEIEH.

TexHuka 6e30macHOCTH U IpaBUiIa pabOThI HA KOMITBIOTEPE.

IIpoepammul u oannvle

[IporpammHoe oOecnieueHne KommbloTepa. IlpukiiagHoe mporpamMmHOe — obOecredeHue.
CuctemHoe nporpamMmmHoe obecrieuenue. Cuctemsl mporpammupoBanus. [IpaBoBast oxpaHa mporpamm
U 1aHHbIX. becruiaTHble U ycnoBHO-OecmiaTHbIe Tporpammbl. CBOOOJHOE MPOrpaMMHOE 0OecTIedeHHE.

@aitnel ¥ nanku (karanoru). [Ipunnunel noctpoenus ¢ainosbix cucreM. [lonHoe ums daitna
(mankm). [lyte k ¢aiiny (manke). Pabora ¢ ¢aiimamu u KaTajoramu cpeicTBaMu OIEpalliOHHON
CUCTEMBI: CO3JlaHME€, KOIIMPOBAHUE, NEpPEMELICHUE, EPEUMMEHOBAHUE U ynajeHue (ailyioB U IMarok
(xaranoroB). Tunsl QaiinoB. CBoiicTBa QaiioB. XapakTepHble pa3Mepbl (aioB pa3IMYHbIX THUIIOB
(cTpaHuLa TEKcTa, JIEKTPOHHASI KHUTA, (oTorpadus, 3anuch NECHHU, BUACOKIUI, MOJHOMETPAKHBII
¢mibM). ApxuBanus JaHHBIX. Mcnonb3oBaHuMe HporpaMM-apxuBaTopoB. DailnoBelii MeHemxep.
[Touck daitnoB cpeacTBaMu ONEPAITMOHHONW CHCTEMBI.

KomnbroTepHble BUPYCHI U JIpyTHe BpEIOHOCHBIE Mporpammbl. IIporpamMmbl aist 3amiuThl OT
BHUPYCOB.

Komnvromepuvie cemu

O6benunenne kommnbpioTepoB B ceTb. Cerb MHTepHer. BebG-crpanuma, Be6-caiit. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. ITouckoBsie cuctemsl. [Touck nHbopmManuu Mo KI0YEBbIM CIOBaM U
1o u3obpaxkeHuto. JlocroBepHocTs HH(OpMaLUy, MoTy4eHHON u3 HTepHeTa.

CoBpeMeHHbIE CepPBUCHI HHTEPHET-KOMMYHUKAIUH.

CereBoil aTHKET, 0a30Bble HOPMbI HUH(POPMALIMOHHONW ATUKHU U IpaBa MpHu padote B HTepHeTe.
Crparerun 6e3onacHoro nosesneHus B IHTepHere.

Teopernueckne 0ocHOBbI HHGOPMATHKH

Hugpopmayus u ungopmayuonnsie npoyeccol

Nudopmanys — 0JHO U3 OCHOBHBIX MOHATHI COBPEMEHHOM HAYKH.

Wudopmanus Kak cBeleHUs, MpeIHA3HAYCHHbIE Ul BOCIPHUITHS YEIOBEKOM, U MH(pOpMAIHS
KaK JIaHHbIe, KOTOpbIE MOTYT ObITh 00pabOTaHbl aBTOMATHU3UPOBAHHON CUCTEMO.

JIMCKPETHOCTh JAaHHBIX. BO3MOXHOCTH ONMMCAHHS HEMPEPHIBHBIX OOBEKTOB U IPOLIECCOB C
MTOMOUIBIO JUCKPETHBIX JAHHBIX.

WudopmanoHHble TPOLECChl — IMPOLECCHl, CBSI3aHHBIE C XpaHEHHWEM, NpeoOpa3oBaHUEM U
nepenayen JaHHbIX.

IIpeocmasnenue ungpopmayuu

CumBon. Andasut. MomHocTs andasuta. PaznooOpasue s3b1k0B U angaButoB. EcTecTBeHHBIE
u ¢popmanbHble S3bIKH. AJI(aBUT TEKCTOB Ha PYyCCKOM si3bike. JIBomunblit andaBut. KommyectBo



BCEBO3MOXHBIX CIIOB (KOJOBBIX KOMOHMHALWH) (UKCHPOBAHHOW MAJIMHBI B JIBOUYHOM aii(haBUTE.
[IpeobpazoBanue nroboro andaBura K ABOMYHOMY. KOIWUYECTBO pas3muYHBIX CIOB (DHUKCHPOBAHHOMN
JUTMHBI B alipaBUTE ONMPEIEIEHHON MOITHOCTH.

KoaupoBanue cumBoiioB ogHOro andaBuTa C MOMOIIBIO KOJOBBIX CJIOB B IpYroM andasuTe,
KO/I0Bas Ta0JInIa, JEKOIUPOBAHHE.

JIBouunslii koj. [IpeacraBnenne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ajiaBUTE.

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHHMaNbHAS €IMHUIIA KOJMYeCTBa WH(OpMALIUU —
IBOWYHBIN pa3psa. Exununbl usmepenus nadopMalmoHHOro o0béma naHHbIX. but, 0alT, Kunobair,
Mera0auT, ruraGamr.

CkopocTb nepeauu JaHHbIX. EqUHUIIBI CKOPOCTH Nepeiayn TaHHBIX.

KomupoBanue TtekctoB. PaBHOMepnblii koa. HepaBnomepnsiit kox. Komuposka ASCII.
Bocemubutabie koaupoBku. Ilonstue o xomupoBkax UNICODE. JlekomupoBaHue COOOIICHHA C
MCIIOJIb30BAHUEM PABHOMEPHOTO W HEpaBHOMEPHOTO Koja. MHpopMannoHHblii 00bEM TEKCTA.

Hckaxxenne upopmaluu rnpu rnepeaaye.

OOmee mnpencraBieHne O UUGPOBOM MPEACTABICHUM ayAHOBU3YAJIBHBIX M APYTHX
HEMPEPBIBHBIX TAHHBIX.

Komuposanue nsera. [{BeroBsie monenu. Monens RGB. I'mybuna xoguposanus. [Tamutpa.

PactpoBoe u BekTOopHOE mpesacTaBieHue uzoopaxkenuil. [lukcens. Ouenka HHPOPMAIIIOHHOTO
00bEMa TpaUECKUX JAHHBIX ISl pACTPOBOTO M300paKEHUSI.

Koauposanue 3Byka. PazpsaHocTs u yactoTa 3anucu. KoiandecTBo kaHaIOB 3aMUCH.

OneHka KOJIMYECTBEHHBIX [1apAMETPOB, CBA3AHHBIX C MPEJICTABICHUEM U XPaHEHHEM 3BYKOBBIX
(aiinos.

NHpopManMOHHBIE TEXHOJIOTHH

Texcmosbie 0oKymeHmbl

TexkcToBblE JOKYMEHTBI M HMX CTPYKTYpHbIE 3J€MEHTHl (CTpaHuua, ab3al, CTpoKa, CIIOBO,
CHUMBOJ).

TekcToBBIi Mporeccop — MHCTPYMEHT CO3JaHMS, PEIAKTUPOBAHUS B (POPMATUPOBAHHS TEKCTOB.
[IpaBuna nabopa Tekcra. PemaktupoBanue Tekcra. CpoiictBa cuMBosoB. Llpudt. Tunsl mpudron
(pyOnensle, ¢ 3acedykamu, MoHoWMpUHHBIE). [lonyxupHoe M KypcuBHOe HauepTaHue. CBolicTBa
a03aleB: rpaHuUIlbl, a03alHbI OTCTYN, MHTEpBaJl, BhlpaBHUBaHME. [lapameTrpsl cTpanuubl. CTuiaeBoe
(dbopMaTupoBaHue.

CrpykTypHupoBaHue WH(pOpPMALMU C TOMOUIbIO CIHUCKOB U TaOIUL. MHOTrOypOBHEBBIE CIHMCKH.
JloGaBieHue TabauIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka wu300pakeHMH B TEKCTOBBIE JOKyMEHTHl. OOTekaHMe HW300paKEHUH TEKCTOM.
BxiroueHne B TEKCTOBBI JOKYMEHT AMarpaMm, (Gopmys, HyMepaluu CTPaHUL, KOJIOHTHUTYJIOB,
CCBUIOK U JPYTHUX DJIEMEHTOB.

IIpoBepka mpaBomucanusi. PaccranoBka mnepeHocoB. ['omocoBoil BBoj Tekcta. Onruyeckoe
pacnio3HaBaHue Tekcra. KommnbrorepHbsiii nepeBoa. Mcnomb3oBaHue cepBucoB MHTepHera ais
00paboOTKH TEKCTA.

Komnvromepnas epaghuxa

3HaKOMCTBO C rpaguueckumMu penaktopamu. PactpoBble pucyHku. Hcmonb3oBaHue
rpaduuecKux MPUMHUTHBOB.

Onepanuy pegakTUPOBaHUS TpapUUecKUX OOBEKTOB, B TOM 4YHCIEe HUPPOBBIX (oTorpaduii:
U3MEHEHHe pa3mepa, o0peska, IOBOPOT, OTpakeHHe, padoTa ¢ 001acTAMH (BbIIE/IEHUE, KOTUPOBAHHE,
3aJIMBKa LIBETOM), KOPPEKIIMSI LIBETA, IPKOCTU M KOHTPACTHOCTH.

Bekropnas rpaguka. Co3aHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMH TEKCTOBOTO
Mporieccopa WiH IPyrux mporpaMm (MpuioxkeHuii). JlobaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

Mynomumeoutinvie npezenmayuu

[TogroroBka MynbTUMETUNHBIX Tpe3eHTammii. Crnaiia. [loOaBreHne Ha criaiig TeKcTa |
n300paxkeHuii. Pabota ¢ HECKONBKUMH Caii1aMu.

JloGaBieHue Ha ciail] ayJJMOBU3yalbHBIX JaHHBIX. AHUManus. [ unepccpuiky.



8 KUIIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucmemvl cuucnenus

Heno3unuonuele U Mo3unMoHHbIE cUCTeMbl cuucieHus. Aindasur. OcHoBanue. Pa3BépHyras
¢dbopma 3anucu yucna. [lepeBox B MECATUYHYIO CHCTEMY YHCEI, 3aIUCAHHBIX B JPYTUX CHUCTEMax
CUMCIICHHUS.

Pumckas cucrema cuuciaeHusl.

JBouuHas cucrtema cuncienus. [lepeBoa nenbix yucen B npenenax ot 0 no 1024 B nBonuHyo
cucrtemy curcieHus. BoceMmepuunas cucrema cuncienus. [lepeBos uncen nu3 BOCbMEPUYHOM CUCTEMBI
B JIBOMYHYIO U JIECATHUHYIO cucTeMbl U oOpatHo. IllectHannatepuynas cucrema cuucienus. [lepeBon
YuCeJl U3 IIECTHAALUATEPUYHON CUCTEMBbI B JABOMYHYIO, BOCBMEPUYHYIO U JIECATUYHYIO CHUCTEMBI U
oOpaTHoO.

Apudmernueckue onepaniy B JBOUYHON CUCTEME CUUCIICHHUSL.

Onemenmul mamemamuieckou 102UKu

Jlornueckue BbICKa3biBaHUA. Jlormdeckue 3HAYEHUsI BBICKA3bIBAaHUU. OJIEMEHTApHbBIE W
COCTaBHbIE BbICKa3bIBaHMs. Jlormyeckue omepanuu: «u» (KOHBIOHKIHS, JOTHYECKOE YMHOXEHHE),
«un»  (IU3BIOHKIMUS, JIOTHYECKOE CIIOKEHHUE), «He» (Jlormueckoe orpunanue). Illpuopurer
jJoruyeckux onepauuil. OnpeneneHue HCTUHHOCTH COCTABHOIO BBICKA3bIBAHUS, €CJIM HM3BECTHBI
3HAQYEHMUS] UCTUHHOCTH BXOJSIIMX B HETrO 3JIEMEHTAPHBIX BbICKa3bIBaHUU. JIormyeckue BBIpaKEHUSI.
[IpaBuiia 3anucu goruueckux BeipaxkeHui. [locrpoenne TabauI] HCTUHHOCTH JOTHYECKUX BBIPAKCHUIA.

Jlornyeckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMITHIOTEPA.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

Hcnonnumenu u ancopummvl. Aneopummuieckue KOHCmMpYKyuu

[lonsstue anropurma. VcnonHuTEeNW aJIropuTMoOB. AJTFOPUTM KaK IUIAH  YIIPaBIICHUS
HCTIOTHUTEIIEM.

CpoiictBa anroputma. CnocoObl 3amucu anroputMa (CIOBECHBIM, B BHIE OJOK-CXEMBI,
IIporpaMma).

AnroputMuyeckue KOHCTpyKuuu. KoHCTpykumsi «cinempoBanue». JIMHEHWHBI anropuTM.
OrpaHMYe€HHOCTh  JIMHEWHBIX  QJITOPUTMOB: HEBO3MOXKHOCTh  NPEIYCMOTPETH  3aBHUCHMOCTH
MOCJIeI0BATEIbHOCTH BBIMOJIHSAEMBIX I€UCTBUI OT UCXOJIHBIX TAHHBIX.

Konctpykius «BeTBiieHHE»: TONHAs W HemosHas ¢GopMbl. BBHITTONHEHHME W HEBBIIOJIHEHUE
yCIOBUS (MICTUHHOCTD U JIOXKHOCTD BbICKa3bIBaHUs ). [IpocThie U cocTaBHBIE YCIOBUSI.

KoHcTpykius «OBTOpEHHUsS»: IUKIBI C 33JaHHBIM YHUCJIOM IIOBTOPEHHH, C YCIOBHUEM
BBINIOJIHEHM S, C IEPEMEHHOM ITUKJIA.

Pazpabotka nns (opmaabHOrO MCIONHUTENS AITOPUTMA, NPUBOLSAIIEIO K TpedyeMomy
pe3ynbTaTy TpHU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX aJrOpPUTMOB C
WCIIOJIb30BaHUEM ITUKJIOB U BETBIICHUMN JJIs yrpaBiieHUus (OpPMaIbHBIMUA UCTIOJIHUTEIISIMUA, TAKUMHU KaK
PobGor, Yepenamika, YepTé&xHUK. BpIoNHEHHEe aNropuTMOB BPYYHYI0 M Ha KOMIIBIOTEpE.
CuHTakcuyecKkue U Jorudeckue ommuoOku. OTKas3bl.

A3bik npocpammuposanus

S3wik mporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkonbHbIH ANTOPpUTMHAYECKHI
S3bIK).

Cucrema mporpaMMHUPOBAHHUS: PEITAKTOP TEKCTa IPOTrPaMM, TPAHCISATOP, OTIIATIUK.

[lepemennas: tTun, umsi, 3HaueHue. Llenbie, BelecTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mpucBauBaHus. ApUPMETHYECKHE BBIPAKCHUS U TOPANOK WX BBIYUCICHUS.
Onepanuu ¢ 1eNbIMUA YUCIIAMHU: [IEJIOYUCICHHOE JEIEHUE, OCTATOK OT JICJICHUSI.

BetrBnenus. CocTaBHBIE YCIOBHS (3alUCh JIOTHYECKUX BBIPAKECHHN HA HM3yd4aeMOM S3BIKE
mporpaMMupoBanus). HaxoxJaeHne MUHUMyMa M MakKCUMyMa W3 JBYX, TPEX M YETHIPEX YHUCEIL.
Pemenue kBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JuanoroBasi OTJaJika IpOrpamMM: IOIIArOBOE€ BBIMIOJIHEHHE, MPOCMOTP 3HAYEHUN BEIWYUH,
OTJIAJIOYHBIN BBIBOJI, BHIOOP TOUYKH OCTAHOBA.



[ukn ¢ ycnoBueM. Anroput™ EBknmna st HaX0KI€HUST HAWOOBIIIETO OOIIETo ACTUTENs TBYX
HATypaJbHBIX uHWceNl. Pa3OumeHWe 3ammWcu HATypadbHOTO 4YHCIA B TIO3MIMOHHOW CHCTEME C
OCHOBaHUEM, MCHBIITUM WM PaBHBIM 10, Ha OTIETBHBIC ITUQPEIL.

[{uka ¢ mepeMeHHOW. AJTOPUTMBI MPOBEPKH ACITUMOCTH OJHOTO IIEJIOr0 YHWCia Ha JAPYroe,
MIPOBEPKU HATYPALHOTO YMCIIa Ha IPOCTOTY.

OOpaboTka CHMBOJIBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIEC) IepeMeHHbIe. [locuMmBOIbHAS
obOpaboTka cTpok. [Toacu€T YacTOTHl MOSIBICHHUS CHMBOJA B CTpOKe. BCTpoeHHBIE (QYHKIUHM st
00pabOTKH CTPOK.

Ananusz anzopummos

OmnpeneneHre BO3MOXHBIX PE3Y/IbTaTOB PaOOTHI ajropuTMa MpH JAHHOM MHOKECTBE BXOHBIX
JAHHBIX, OTIPE/ICIICHNE BO3MOXKHBIX BXOJIHBIX JAHHBIX, IPUBOJSIINX K JAHHOMY PE3yJIbTaTy.

9 KJIACC

Iud¢posas rpaMOTHOCTH

I'nobanvuas cemo Unmeprnem u cmpamezuu 6€30nacHo20 H08eOeHUsl 8 Hell

I'mobansHas cerb Wutepuer. IP-agpeca y3moB. CereBoe XpaHEHHE JAHHBIX. MeTOJbI
WHIUBUAYAIBHOTO U KOJJICKTUBHOTO pasMelleHus HoBoi wuH(popmanuu B MuHTepHete. bonbime
TaHHbIe (HHTEPHET-IaHHbBIE, B YACTHOCTH JITAHHBIE COIIMAIBHBIX CETEH).

[TonsTe 00 MHPOPMAIIMOHHON 0€30MaCHOCTH. YTPO3bl HHPOPMAIIMOHHON 0€30MacHOCTH MPH
pabote B T7100ABHOM CETH W METOJIbI MPOTHUBOACHCTBH MM. [IpaBuia 6e3onacHoi ayTeHTU(UKAIIUH.
3amurta nuyHo uHpopmanuu B MHTepHere. besomacHblie crpateruu mnoBeneHus B VHTepHere.
[IpenynpexaeHne BOBICYCHHUS B JCCTPYKTHBHBIC W KPUMHHAIBHBIC (OPMBI CETEBOH aKTHBHOCTH
(xubepOymIuHrT, GUIIUHT U Apyrue GOpMbI).

Paboma 6 ungpopmayuonnom npocmpancmee

Buner npearenpHocTH B HTEepHETe, HWHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBas ciyx0a, BUACO-KOH(EPEHII-CBSI3b U APYTHE), CIPABOYHBIEC CITYKOBI (KapThl, pacluCaHus U
JpyTue), MOUCKOBBIE CIIYKObI, CITyKObI OOHOBIIEHUSI TIPOTPAMMHOTO 00ECIIEUEHUS U APYTHE CIY>KOBI.
CepBucbl TrocynapcTBeHHbIX ycayr. OOmauHble XpaHwidiia JgaHHbIX. CpencTBa  COBMECTHOM
pa3paboTKu JOKYMEHTOB (oHIaitH-o¢uck). [IporpammHoe obecrieueHne kak BeO-cepBHC: OHJIAlfHOBbIE
TEKCTOBBIE U TpaQuUECKue PelaKTOPhI, CPEIbI pa3padOTKH MPOTPAMM.

TeopeTnueckue 0oCHOBbI HH(POPMATUKHU

Mooenuposanue kak memoo no3HaHus

Mopnens. 3amaud, pemaeMble C TOMOIIbIO MojaenupoBaHus. Kiaccubukanum wmopenei.
MarepuanbsHble (HaTypHbIe) W MH(DOPMAIIMOHHBIE MOJEIH. HermpephiBHbIE M IHCKPETHBIE MOJIEIH.
Nmutanmonnsie moaenu. Urpossie Moaenu. O1ieHKa aIeKBaTHOCTH MOJIETH MOJEIUPYEMOMY OOBEKTY
1 TIETISIM MOJICTTMPOBAHUSI.

Tabnuunbie mogenu. Tabnuia kak MpeacTaBlIeHnEe OTHOIICHHUS.

baser nannbx. OT60p B TAOIUIIE CTPOK, YAOBIECTBOPSIONINX 33JaHHOMY YCIIOBHUIO.

I'pad. Bepumna, pedpo, nyrs. OpueHTHpOBaHHbIE U HEOPUEHTUPOBaHHBIE rpadbl. J{n1rHa (Bec)
pebpa. BecoBas matpuna rpada. JnuHa myta Mexay BepiimHamu rpada. [lonck onTuMaabHOTO IMyTH
B rpade. HauanpHas BepiirHa (MCTOYHHMK) U KOHEYHAsl BepIIMHA (CTOK) B OPUEHTHPOBAHHOM Tpade.
Brruucnenne konnuecTsa myTei B HalpaBJICHHOM allUKINIECKOM Tpade.

Hepeo. Kopens, BepmmHa (y3en), auct, pebpo (myra) nepesa. Bwicota nepesa. Ilogmepeso.
[Tpumeps! ucnonp30BaHus AepeBheB. [lepedop BapuaHTOB C MOMOIIBIO JiepeBa.

[TonsTe MaremMaTHYeCKOW MoOJENH. 3a/ladyd, pellaeMble C TIOMOIIBI0 MaTeMaTHYECKOTO
(KOMITBIOTEPHOTO0) MoJenupoBanust. OTINYMe MaTeMaTHYeCKOW MOJENN OT HAaTypHOW MOJENW M OT
CIIOBECHOT'O (JINTEPAaTypHOI0) OMHCAHUS OOBEKTA.

DTanbl KOMIBIOTEPHOTO MOJISIIMPOBAHUS: MOCTAHOBKA 3a/Ia4M, IMOCTPOCHUE MaTeMaTHYECKOU
MOJIeTIH, MPOTpPaMMHAs pealu3alus, TECTUPOBAHUE, IMPOBEICHHE KOMIBIOTEPHOTO JKCIIEPUMEHTA,
aHaJIN3 ero Pe3yIbTaTOB, YTOYHEHHE MOJIEIIH.

AJITOPUTMBI U IPOrPAaMMHPOBaHHE



Paspabomxa ancopummos u npoepamm

Pazbuenue 3anaun Ha noxazanaun. CocTaBlieHHE aJTOPUTMOB M IIPOrpaMM C HCIIOJIIb30BaHUEM
BETBJICHUH, IIUKJIOB M BCIOMOIATEIbHBIX AJITOPUTMOB JJI YIpPAaBJIEHUS HcIoiHUTENeM Pobor win
IPYTHMH UCIIOJIHUTEIIAMHU, TaKUMU Kak Uepenamka, YepTEKHUK U JPYTUMH.

TaOnuunble BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIEHUE U OTJIAJKA IIPOrPAMM,
peaTM3yoIMX THUIIOBBIE aITOPUTMbI O0paOOTKHM OJAHOMEPHBIX YHUCIOBBIX MAacCUBOB, Ha OJHOM U3
s13b1KOB TiporpammupoBanus (Python, C++, [ackans, Java, C#, lllkonpHbIil AnropurMuueckuii SI3bIK):
3aIl0JIHEHUE YMCIOBOTO MACCUBA CIy4YallHBIMH UYHCIIaMH, B COOTBETCTBMU C (OPMYJIONH WINM IyTEM
BBOJIa YMCEJI, HAXOX/IECHUE CYMMBbl 3JIEMEHTOB MAacCHUBA, JUHEWHBIA MOMCK 3alaHHOTO 3HAYECHMs B
MacCuBe, IOACYET DJJIEMEHTOB MAacCHBa, YAOBJICTBOPSIOIUX 3aJaHHOMY YCJIIOBHIO, HaXOXICHHE
MUHHUMAJIBHOTO (MaKCUMAJIBHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCHBa.

OO0pa0oTka MOTOKA JAHHBIX: BBIYUCIEHHE KOJIMYECTBA, CYMMBI, CPEAHEr0 apU(pMETUUYECKOrO,
MUHUMAJIBHOI'O M MAaKCHUMAaJIbHOTO 3HAYEHHUs 3JIEMEHTOB I0CJIEI0BATENbHOCTH, YIOBIETBOPSIOIIMX
33JaHHOMY YCJIOBHIO.

Ynpasnenue

Vnpasnenune. Curnan. OOpatHas cBs3b. [losyueHue cHUTrHaIOB OT LUQPOBBIX JaTYMKOB
(kacaHusi, pacCTOSIHHSA, CBETa, 3ByKa W Apyroro). [IpuMepsl MCTONb30BaHUS NMPHHIMIA OOpATHOM
CBSI3M B CHCTEMax YIPAaBJICHUS TEXHUYECKUMHU YCTPOWCTBAMHU C IIOMOIIBIO IaTYMKOB, B TOM YHCIIE B
POOOTOTEXHHKE.

[Ipumepbl pOOOTH3UPOBAHHBIX CUCTEM (CHUCTEMa YIPaBJIECHUS IBM)KEHHUEM B TPAaHCIOPTHOM
CHUCTEME, CBapOYHasl JIMHUS AaBTO3aBOJla, ABTOMATHU3MPOBAHHOE YIIPaBJICHHE OTOIUIEHHEM J0Ma,
aBTOHOMHAs CHCTEMa YIpaBJIEHUS! TPAHCIIOPTHBIM CPEICTBOM U JIPYT'HE CUCTEMBI).

NHpopManMOHHBIE TEXHOJIOTHH

Onexmponnvle madauybl

[TonstTre 00 AMEKTPOHHBIX TabnmuIax. TUIBI JMAHHBIX B SYEHKAaX JJICKTPOHHOW TaOJHIIEL.
PenaktupoBanue u ¢opmarupoBanue Tabnuu. BeTpoeHHble (QyHKIMM A7 MOHMCKA MaKCUMyMa,
MUHUMYMa, CyMMbI U cpeaHero apupmernyeckoro. COpTUpOBKA JaHHBIX B BBIJIEICHHOM JHAla3oHE.
IToctpoenue nuarpamMm (rHCTOrpaMma, Kpyropas guarpaMma, TodeuyHas auarpamma). Beibop tuma
yarpammal.

[IpeoOpasoBanue Qopmyn npu komnupoBaHMHM. OTHOCHTENbHas, aOCONIOTHAs M CMeEIlaHHas
azpecarus.

VYClIOBHBIE BBIUMCIIEHUS B AJIEKTPOHHBIX Tabnumax. CyMMHpOBaHHE M TMOACYET 3HAYEHUH,
OTBEUAIOUIMX 3aJaHHOMY ycioBuio. OOpaboTka Oosbliux HaOOpoB JaHHBIX. YucieHHOe
MO/JICIMPOBAHUE B AJIEKTPOHHBIX TaOIUIaX.

Hnpopmayuonnvie mexnonozuu 6 cospemeHnom obujecmee

Pone uH(pOpMANMOHHBIX TEXHOJOTMH B Pa3BUTUM HSKOHOMHKM MHpA, CTpPaHbl, pPErHOHa.
OTKpBITBIE 00pa30BaTEIIbHBIC PECYPCHI.

ITpodeccun, cBs3aHHble ¢ UHPOPMATUKOM M MHPOPMALMOHHBIMU TEXHOJOTMSIMU: BeO-nu3aiiHep,
IIPOrPaMMHUCT, pa3pabOTUYMK MOOUIIBHBIX MPUIOKEHHUH, TECTUPOBLIUK, apXUTEKTOP MPOrpaMMHOIO
obecredeHus, CIeUaINCT M0 aHAIN3Y JJaHHbBIX, CUCTEMHBIN aIMUHHUCTPATOP.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITIPE/IMETA

I/I3y‘-ICHI/IC I/IH(bOpMaTI/IKI/I Ha YpPOBHC OCHOBHOI'O 06]].[61"0 06pa3OBaHI/I$I HaIllIpaBJICHO Ha
JOCTHIKCHHUC O6y‘IaIOHJ;I/IMI/ICSI JIMYHOCTHBIX, METANIPEAMETHBIX U MMPECIMETHBIX PE3YJIbTATOB OCBOCHUA
COACPIKaHUMA y‘-ICGHOFO npeamera.

JINYHOCTHBIE pe3yJIbTAThI
JIndHOCTHBIE Pe3yJabTaThl UMEIOT HAIIPaBICHHOCTh Ha PELICHHE 3a]a4 BOCIHUTAHUS, PA3BUTUS U
COLIMAJIN3ALUHN 00YYaAIOIINXCS CPEICTBAMH YUE€OHOTO MpeIMeTa.



B pesynprare u3ydeHuss MHQOPMATUKM HA YPOBHE OCHOBHOTO oO0IIero oOpa3oBaHUS Yy
oOy4arorerocs 6ynyT chhOpMHUPOBAHBI CIEIYIONINE TUYHOCTHBIE PE3yIbTaThl B YaCTH:

1) naTpUOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U Hay4YHOMY
HACJIeINI0, TOHMMAaHUE 3HAYeHHUS HH(POPMATHKU KaK HAyKW B KH3HH COBPEMEHHOTO OOIIECTBa,
BJIaJICHUE JIOCTOBEPHOW HMH(pOpMaIUeil 0 MepeqOoBbIX MUPOBBIX M OTEUYECTBEHHBIX JIOCTHKEHHUSX B
obnacti UHGOPMATHKHN U UH(POPMALIMOHHBIX TEXHOJIOTHA, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSX O
nudpoBoi TpaHCHOpMaLIMK COBPEMEHHOTO 00IIIECTBA;

2) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OpUEHTAllMsl Ha MOpaJbHbIE ILIEHHOCTM M HOPMBI B CHUTYyalusX HPAaBCTBEHHOTO BHIOOpA,
TOTOBHOCTb OLIEHUBATh CBOE IMOBEJCHUE U MTOCTYIIKHU, a TAK)KE [TOBEACHUE U MIOCTYIKH JIPYTUX JIOAEH ¢
MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUN MOCTYIKOB, aKTUBHOE
HENPUATHE aCOLUANBHBIX MIOCTYIKOB, B TOM uuciie B MIHTepHeTe;

3) rpaskIaHCKOT0 BOCIIUTAHUS

NPEJCTaBICHUE O COLMAIBHBIX HOPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUUIEKTHBE, B TOM YHCII€ B COLIMAIBHBIX COOOIIECTBAX, COOIIOJCHHE MpaBUi 0€30MacHOCTH, B TOM
Ylyc/ie HaBBIKOB 0O€30MACHOrO TOBEJEHUS B MHTEPHET-CPEAE, TOTOBHOCTh K pa3HOOOpa3HOM
COBMECTHOI AESITeNbHOCTU MPH BBIMOJIHEHUH YY€OHBIX, TO3HABATENbHBIX 3a/1a4, CO3/IaHUU YUEOHBIX
MPOEKTOB, CTPEMJICHHE K B3aWMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOLIECCE ATOH Yy4eOHOMH
JeSITeNIbHOCTH, TOTOBHOCTh OIICHMBATh CBOE MOBEJCHHWE M TMOCTYNKU CBOMX TOBApPHUIIECH C MO3ULIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHIA TOCTYITKOB;

4) HeHHOCTell HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUYECKHUX TPEACTaBICHUH 00 MHPOpManuu, HHHOPMAITHOHHBIX
nporeccax U MH(OOPMALMOHHBIX TEXHOJOTHUSAX, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd U OOIIECTBEHHON NMPAaKTUKHA W COCTABIIONIMX 0a30BYI0 OCHOBY JISi TOHWMAaHHS CYIIHOCTH
HAy4YHOU KapTUHBI MUDA,

UHTEpeC K OOYYEHHI0O M IO3HAHMIO, JII0OO03HATENbHOCTb, TOTOBHOCTb M CIOCOOHOCTbH K
caMo00pa30BaHUI0, 0CO3HAHHOMY BHIOOPY HAMPABICHHOCTH U YPOBHS 00y4eHUs B JallbHEHIIIEM;

OBJIaJICHE OCHOBHBIMM HaBBIKAMHM HCCIIEJIOBATEIbCKOM JEATENIbHOCTH, YCTaHOBKa Ha
OCMBICIIEHHE ONBITa, HAONIOIEHUH, TOCTYIIKOB U CTPEMIIEHHE COBEPIIEHCTBOBATH MYTH TOCTHKEHUS
WH/IMBUYAIEHOTO U KOJUIEKTHBHOTO OJIaromoTydus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHOW KYJIBTYPHI, B TOM YHCIIE€ HABBIKOB CAMOCTOSITEIHHOM
paboTel ¢ y4uyeOHBIMH TEKCTaMH, CIPAaBOYHON JIUTEpaTypoil, pa3HOOOpa3HBIMU CpEICTBaMU
WH(OPMALIMOHHBIX TEXHOJOTHH, a TakKe YMEHHs CaMOCTOSITENBHO OIpEeAeNsaTh Ied CBOEro
oOydeHusi, CTaBUTb U (QopMynIupoBaTh isi ceOs HOBBIE 3a7aul B yu€0e W IO3HABATEIbHOMN
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOCH MMO3HABATEIBHOMN JAESITEIbHOCTH;

5) popMupoBaHKs KYJbTYpPbI 310POBbS:

OCO3HaHME IIEHHOCTH JKU3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 370POBbIO, YCTAHOBKA Ha
3I0pOBBIA 00pa3 JKU3HU, B TOM YHCIIE U 332 CUET OCBOCHHS U COONIOJCHUSI TpeOoBaHUM Oe30IacHOn
AKCIUTyaTallui CPeACTB UH(POPMAIIMOHHBIX 1 KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA;

6) TpyaoBoOro BocnuTaHus:

MHTEpeC K MPAaKTUUYECKOMY M3Y4YeHHIO mpodeccuil u Tpyda B cdepax NpodeccHoHaTbHOIM
JCATEILHOCTH, CBS3aHHBIX ¢ WH(POPMATUKOH, MPOrpaMMHpPOBAHUEM H  HWH()OPMAIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTH)KCHHAX HAayKd HWH(GOPMATUKA U HAYYHO-TEXHHUYECKOTO
nporpecca;

OCO3HAHHBIN BBIOOP M MOCTPOEHUE WHIAMBUAYAIHHONH TPACKTOPUU 0Opa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB M MMOTPEOHOCTENH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

OCO3HaHHE TJ00aIbHOIO XapakTepa SKOJIOIMYECKHUX MpoOJeM M MyTed UX pelIeHus, B TOM
qrclie ¢ Y4€TOM BO3MOKHOCTEH NH(DOPMAIIMOHHBIX 1 KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,



8) apanranum ol0ydaromerocs K M3MEHAIIMMCS YCJIOBHSIM COLMAJILHOH M NMPHPOIHOH
cpeasbl:

OCBOCHHE  OOYyYarOIIMMHUCS  COIMAJBHOTO  OMBITa, OCHOBHBIX  COLMAIBHBIX  pOJIEH,
COOTBETCTBYIOLIMX BeAyIIEH AEATEIbHOCTH BO3PACTa, HOPM M IPABUJ OOLIECTBEHHOI'O IOBEIEHUS,
¢dbopM conmanbHON KU3HU B TPYINAxX M COOOIIECTBAX, B TOM YHCIE CYHIECTBYIOIIUX B BHPTYAIbHOM
IIPOCTPAHCTBE.

MeTtanpeamMeTHblie pe3yabTaThl

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbl 10 MH(POPMATHKE OTPAXKAIOT OBJIA/ICHUE
YHUBEpCAJbHBIMU  Y4€OHBIMM  JEHCTBUSMU  —  [IO3HABATECJIIbHBIMH, KOMMYHUKATHBHBIMH,
PETYJIATUBHBIMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHE OINpeAeNsATh TMOHATUS, CO3[aBaTh O0OOIIeHMs, YyCTaHABIMBaTh  aHAJOTHH,
KJaccu(UIUpoBaTh, CaMOCTOSATEIBHO BBIOMpPATh OCHOBAHUS W KPUTEPHHM JUIS KJIACCH(HKAIINY,
yCTaHaBJIMBAaTh INPUYUHHO-CJIECACTBEHHBIE CBSI3U, CTPOUTH JIOTMUYECKUE PpACCYXKACHHS, J€NaTh
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 AHAJIOTUH) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHITh U MPEOOPA30BBIBATH 3HAKU U CHUMBOJIBI, MOAEIU U CXEMBI JJIs
pelieHns yueOHbIX U [103HABATENIbHbBIX 3a/1a4;

CaMOCTOSITENILHO BBIOMPATh CIOCOO pelieHus y4yeOHOW 3amaun (CpaBHUBATh HECKOJBKO
BapUaHTOB pEIlIeHUs, BbIOMpaTh Haubosiee MOIXOJAIIMA C Y4ETOM CAMOCTOSATEIBHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHSA:

dbopMynupoBaTh BOMPOCH, (UKCUPYIONIME pPa3pblB MEXKIYy pEaTbHBIM U IKEJIaTeIbHBIM
COCTOSIHUEM CHUTYaIH, 00BEKTa, U CAMOCTOSITETILHO YCTAaHABIIMBATh HCKOMOE M JJAHHOE;

OLICHMBATh HA TPUMEHUMOCTb U JOCTOBEPHOCTH HWH(MOPMALIMIO, TOJYYEHHYIO B XOJe
HCCIIE0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE MPOIIECCOB, COOBITUN M UX TMOCJEACTBUS B
AQHAJIOTUYHBIX WJIM CXOJHBIX CHUTYyallMsIX, a TaKXKe BBIJBUTATh MPENINOJIOKEHHUS 00 MX pa3BUTHHU B
HOBBIX YCJIOBHUSAX U KOHTEKCTax.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH 1€(DUIUT HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX Ul PELIeHUs IOCTaBIEHHOHN 3a/1a4H;

MIPUMEHSTh pa3IMYHble METO/bl, THCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpe HH(pOopManuu
WIN JAHHBIX U3 UCTOYHHUKOB C YYETOM MPEUIOKEHHON ydeOHO! 3a71auil U 3aJaHHbIX KPUTEPUEB;

BbIOMpATh, AHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIMIO PA3IMUHbIX
BUJIOB U (JOPM IIPECTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (QOpMy MpEeACTaBIE€HHUS HHPOpMALUU U
WITIOCTPUPOBATh peIllacMble 33/1a4l HECIOKHBIMM CXeMaMH, JuarpaMMaMH, MHOM rpadukoil u ux
KOMOMHAIIHSIMH;

OLIEHUBATh HAAEKHOCTh HHGPOpPMALUUM TO KPUTEPUSM, TMPEIIOKEHHBIM YUYUTEIeM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIILHO;

3¢ dEKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh HH(OPMAITHIO.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA

OO0menue:

COTIOCTABJIATh CBOM CYXIEHHUS C CYXACHHUSIMHM IPYTUX YYaCTHUKOB JAHaiora, oOHapy>KMBaTh
pa3ianyune U CXOACTBO MO3UIINN;

MyOJIMYHO TPEACTaBIATh PE3YybTAaThl BBHITOJHEHHOTO OMbITa (IKCIEpUMEHTA, MCCIEIOBaHMS,
IIPOEKTA);

CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4Y€TOM 3a7ad Mpe3eHTaluu U
0CcOOEHHOCTEeH ayIUTOPHUHM U B COOTBETCTBMU C HHUM COCTaBIIATH YCTHbIE M NMHCbMEHHBIE TEKCTHI C
MCIOJIb30BaHNUEM WILTIOCTPATUBHBIX MaTEpUasIOB.



CoBMecTHas1 1eITeIbHOCTb (COTPYIHUYECTBO):

IIOHMMaThb W HCIOJb30BATh IPEUMYILECTBA KOMAHIHOW M HWHIMBUAYAJIBHOW pabOThl INpH
pelIeHNH KOHKPETHON POOIeMbl, B TOM YMCIIE TIPU CO3IaHIH WH(POPMALIMOHHOTO MPOIAYKTA;

IPUHUMATh 1€Jdb COBMECTHOM HMH()OPMALMOHHONW JEeATEeIbHOCTH IO cOopy, o0paboTke,
nepexaye, QGopmanuzanuu HHOOPMAIMH, KOJUIEKTUBHO CTPOUTH MACUCTBHS MO €€ IOCTHXKEHHIO:
pacrpenenaTh poJid, 10roBapuBaThcs, 00CYXkK1aTh IPOLECC U PE3yJIbTaT COBMECTHON pabOThI;

BBIMOJIHATE CBOIO YacTh pabOTHI ¢ HH(pOpMaMel Wi HHPOPMAIIMOHHBIM IPOIYKTOM, TOCTUTAS
KAa4eCTBEHHOI'0 pPe3yjbTaTa II0 CBOEMY HAIPABICHUI0 U KOOPAUHHMPYS CBOU IEHCTBUSA C APYTHMHU
YJIEHaMU KOMaHJibl;

OLIEHUBATh KAauyeCTBO CBOEro BKJaJa B OOIIMH HMH(POPMALMOHHBIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS;

CpPaBHMBATh PE3YyJIbTAaThl C HCXOIHOM 3aJadyel M BKJIAJ KaKIOro 4JeHa KOMaHbl B JOCTHIKCHHE
pe3yabTaTOB, pa3AeisaTh chepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTH K MTPEJOCTABICHUIO OTYETA
nepes1 rpymnmnou.

PeryisitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

BBISIBIISAT B )KU3HEHHBIX U YYEOHBIX CUTYAIMSIX TPOOIEeMbl, TPeOYIOIINE PEeIICHHS,;

OPUEHTUPOBATHCS B PA3JIUYHBIX MMOAXO0JAX K NPUHATHIO PeIICHUH (MHIUBUAYaJIbHOE MPUHATHE
pelIeHUi, IPUHATUE PELIEHUH B IPYIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh JITOPUTM pPELICHUs 3a7ayd (WIM ero 4acTbh), BBIOMpaTh CIoco0
pemieHust y4eOHOM 3aauyd C Y4E€TOM HMEIONIMXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH IIPEIaraéMble BApUaHThI PELLICHUN;

COCTaBJIATh IUIAaH JEHCTBUIM (IJ1aH peajau3aluyd HaMEUYEHHOIo aJifOpuTMa PpEUIeHHS),
KOPPEKTHPOBATh IMPEIOKEHHBIH alrOpuT™M C Y4ETOM IOJIy4eHHs HOBBIX 3HaHUIl 00 H3yyaemMoM
00BEKTE;

JenaTb BBIOOP B YCIOBHMSAX HPOTHBOPEYMBOM HHGpoOpManuu W OpaTh OTBETCTBEHHOCTb 3a
pelieHue.

CamMoOKOHTpOJIb (peduiexcus):

BJIQ/IETh CIIOCOOAMM CaMOKOHTPOJISI, CAMOMOTHBALIMU U pe(IIeKCUH;

JlaBaTh OLIEHKY CUTYyallMH U IIPEeAJIaraTh IUIaH €€ U3MEHEHMS;

YUUTBHIBaTh KOHTEKCT M NPEABUAECTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IPH PEIICHUU
y4eOHOI 3a/1auu, aJalTUPOBATh pEIlIEeHNE K MEHSIOIIMMCS 00CTOSTEILCTBAM;

OOBSACHATh IPUYUHBI  JOCTWXKEHHUS  (HEIOCTHXKEHHUS) pe3ylbTaToB  HMH(OPMALMOHHON
NeSTeNbHOCTH, JaBaTh OLEHKY HpUOOPETEHHOMY OMBITY, YMETb HaXOAWUTh IO3UTHBHOE B
MIPOU3O0LIEIIIEH CUTYALNH;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHUBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YNbTATA LEIH U YCIOBHUIM.

IMOUMOHATbHBIN HHTE/JIEKT:

CTaBUTH ce0s1 HA MECTO JIPYrOro 4eloBeKa, IOHMMAaTh MOTHUBBI M1 HAMEPEHHUS JIPYToro.

IIpunsaTHe ceds u apyrux:

OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT 1aXKE B YCIOBUIX OTKPBITOrO 1OCTyIa
K JI00BIM 00BEMaM HHpOpMAIIH.

IIpenmeTHble pe3yIbTAThI
K xonIty 00yuenus B 7 kijiacce y o0ydaromnierocst 0yiyT copMUpOBaHbI CJICTYIONTUE YMEHHUS:
MOSICHATh Ha TpUMEpax CMBICT TMOHATUH «uWHGOpMAIUs», «MHPOPMAIIMOHHBIN MPOIIECC,
«00paboTka nHPpOpMaTUNY, «XpaHEHUE HHHOPMAITUNY, «Tepenada nHHOpMaIun,
KOJIUPOBaTh M JEKOAMPOBATH COOOINEHHS MO 3aJaHHBIM I[paBWJIaM, JIEMOHCTPUPOBATH
MMOHMMAaHUE OCHOBHBIX MPHHIIAIIOB KOAMPOBAHHUS WH(OOPMAIMU Pa3IMIHOM MPUPOILI (TEKCTOBOM,
rpaduyuecKoii, ayamo);



CpPaBHHMBATh [UIMHBI COOOINEHWH, 3amUCaHHBIX B Pa3TUYHBIX aldaBUTaX, OMEPUPOBATH
€IMHULIAMU U3MEPEHHs] UH(POPMALIMOHHOTO 00bEMa M CKOPOCTHU Mepeaul JaHHBIX;

OIICHWBATh W CPaBHUBAaTh pa3Mepbl TEKCTOBBIX, TIpauuecKkux, 3BYKOBBIX (aiioB u
BH1€0(haNIIOB;

MPUBOJIUTh TMPUMEPHl COBPEMEHHBIX YCTPOHCTB XpaHEGHUS | Tepenadyd HHPOpMAaIuH,
CPaBHUBATh UX KOJIMYECTBEHHBIC XapPAKTEPUCTUKU;

BBIJICTISITh OCHOBHBIC JTAlbl B MCTOPHH W TOHUMATh TCHJCHIIMU Pa3BUTHUS KOMIBIOTEPOB U
MIPOrpPaMMHOTO OOeCTIeueHus;

MOJIy4aTh U HUCTOJIh30BaTh HHPOPMAIMIO O XapaKTePUCTHKAX MEPCOHAIBHOTO KOMIBIOTEpA U
€ro OCHOBHBIX 3JIeMEHTax (Ipolieccop, ONepaTUBHAs MaMsTh, JIOJITOBPEMEHHAsl MMaMATh, YCTPOICTBa
BBO/1a-BBIBO/IA);

COOTHOCHUTB XapaKTEPUCTUKH KOMITbIOTEpA C 331a4aMU, PEIIA€MbIMH C €r0 MTOMOLIBIO;

OpPUEHTUPOBATHCS B HEPAPXUUECCKON CTPYKTYype (aillIoBOM CHCTEMBI (3aITUCBHIBATH MOJTHOE UMS
¢aiina (karanora), myTh K ¢ainy (KaTajJory) mo HMEIOMEMYCs OMUCaHUI0 (ailioBOW CTPYKTYphI
HEKOTOPOT0 HH(POPMAIIMOHHOTO HOCUTEIIS);

pabotath ¢ (alJIOBOM CHUCTEMOW TMEpPCOHANBLHOTO KOMIBIOTEPA C  HCIOJIb30BAaHUEM
rpaduueckoro wHTEp(elica, a UMEHHO: CO37aBaTh, KOIMMPOBATh, MEPEMEMIaTh, MEPEUMEHOBBIBATS,
yIaisITh U apXUBUPOBATh (Pailyibl U KaTajaor, UCIOJIb30BaTh AaHTUBUPYCHYIO IPOTPAMMY;

MPEJICTaBIATh  PEe3yJdbTaThl ~ CBOCH  JEATEIBHOCTH B BHIE  CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUMHBIX MTPE3CHTAIIHIA;

uckarb uHGOpManuio B MHTEpHETE (B TOM YHMCIIE, MO KIIFOYEBBIM CJIOBaM, [0 W300paXKEHUIO),
KPUTHYECKH OTHOCHUTHCA K HaieHHOM wHH(OpMalKMK, OCO3HaBas OMACHOCTh ISl JUYHOCTH H
o0mIecTBa pacIpoOCTPaHCHHSI BPEIOHOCHONH WH(MOpPMAIMKA, B TOM YHCIE JSKCTPEMHCTCKOIO U
TEPPOPUCTUYECKOTO XapaKTepa;

MMOHUMAThH CTPYKTYPY aJIPECOB BEO-PECypCoB;

HCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHUKAIIHIA;

coOroaaTh TpeOoBaHUs 0€30MaCHON IKCIUTYaTAllMd TEXHUYECKUX CPEICTB HHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHA, COOMIOAATh CETEBOM STUKET, 0a30Bble HOPMBI MH(MOPMALMOHHON
STUKW W TIpaBa Mpu paboTe ¢ MPIIOKCHUSIMH Ha JIOOBIX YCTpoHCTBax W B MHTEpHETE, BHIOMpATH
0e30MacHbIe CTPATEeTHH MOBEICHHS B CETH;

MPUMEHITh METOJBI MPO(HIAKTUKN HETaTHBHOTO BIHSHHUS CPEACTB HWH(DOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha 3JOPOBBE MOTH30BATEIS.

K xonity o6yuenus B 8 ki1acce y o0ydaromierocst 0yayT copMHUpPOBaHBI CICIYIONTHE YMEHHUS:

MOSICHATh Ha TMpHMEpax pasziuuus MEXIY MO3MIMOHHBIMM U HEMO3MIMOHHBIMHM CHUCTEMaMHU
CUHCJICHMUS;

3aluChIBaTh U CpaBHUBATH Ienble yncaa oT 0 1o 1024 B pa3snuyHbIX MO3MIMOHHBIX CHCTEMax
CUMCIIeHUs (C OCHOBaHUSAMHU 2, 8, 16), BHIIOIHATH apu(PMEeTUYECKUE OTIepalii HaJl HUMH;

pacKpbIBaTh CMBICI TIOHATHH «BBICKA3bIBAHUE», <JIOTMUYECKas OMepaiusy, <«JIOrH4ecKoe
BBIPAXKEHHUE;

3alUCBIBaTh JIOTUYECKUE BBIPAXKEHUS C HCHOJIb30BAHUEM JU3BIOHKLUHU, KOHBIOHKIMU MU
OTpPHIIaHUS, ONIPEENIATh UCTHHHOCTD JIOTHYECKUX BBIPAKCHUH, €CITH W3BECTHBI 3HAUYCHHSI HCTUHHOCTH
BXO/ISIIIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIBI HCTUHHOCTH JUISI IOTHYECKUX BBIPAXKEHUH;

PacKpbIBaTh CMBICT MOHSATUN «UCHOJHUTENbY, «AJITOPUTMY», «IIpOrpaMMay, MOHUMas pa3HUIly
MEX[y YIOTpeOIeHUEM 3TUX TEPMUHOB B OOBIIEHHON peur U B UH(OpPMATHKE;

OINMCHIBATh AJITOPUTM pPELIEHUS 3aJaud Pa3IMYHBIMU CIIOcO0aMU, B TOM YHCIEe B BUAE OJIOK-
CXEMBI;

COCTABIISITh, BBHIMOJIHATH BPYYHYIO ¥ Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI  C
UCMOJb30BAHUEM BETBJIIEHUI W IMKIOB JUId YIPABJICHUS MCIOJHUTEISIMHM, TaKUMH Kak PoOor,
Yepenamka, YepTExHUK;



WCIONb30BaTh KOHCTAHTBI M TEPEMEHHBIC pPAa3JIUYHBIX THUIOB (YUCIOBBIX, JIOTHYECKHUX,
CHUMBOJIbHBIX), a TAK)KE€ COJEpKaIINe UX BBIPAKEHHUS, UCIIOIb30BaTh ONEPATOp MPUCBAUBAHUS;

WCIIOBb30BaTh MPU Ppa3pabOTKE MPOTpaMM JIOTMUECKHE 3HAUEHHUSI, ONEpPAlMd U BBIPAXKEHUS C
HUMU;

AQHAIM3UPOBATh MPEAJIOKEHHBIE AJITOPUTMBI, B TOM YHCJE OIPEICNSITh, KAaKU€ PE3YJbTaThl
BO3MO>KHBI TIPU 33JaHHOM MHOKECTBE UCXOJHbBIX 3HAUCHUMH;

Co3/laBaTh W OTJIAXKHMBATh MPOTPAMMBbI Ha OJIHOM U3 SI3bIKOB IporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlIkonpHBIH ANTOpUTMHYECKUN S3BIK), peanu3yroliue HECIO0XKHBIC aJTrOPUTMBI
00pabOTKH YHCIIOBBIX JIAHHBIX C UCIIOJIb30BAHUEM ITUKIIOB M BETBJICHUH, B TOM YHCJIE PEATH3YIOIINE
MIPOBEPKY JEIMMOCTH OJTHOTO IEJIOr0 YUCIIa Ha APYroe, MPOBEPKY HATYPaJIbHOTO YKCIa Ha MPOCTOTY,
BBIICTICHUS [IU(P U3 HATYPAIBHOTO YHCIA.

K koH1y o6y4yenus B 9 kJacce y o0yuaromierocsi 0yayt copMupOBaHbl CIEAYIOLUINE YMEHUS:
pa3buBaTh 3aJaydl Ha TMOA33/Ja4M, COCTABIIATH, BBHINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOKHBIE AITOPUTMBI C UCIIOIb30BaHUEM BETBJIICHUM, IUKIIOB U BCIIOMOTaTeIbHBIX aITOPUTMOB IS
yIpaBJICHUS UCTIOJIHUTEISIMUA, TaKUMU Kak Pobot, Uepenamika, YepTéxxHUK;

COCTaBIATh W OTJIAKUBATh MPOTPaMMBbl, PEAU3YIOUIUE THUIOBBIE aITOPUTMBI 00pabOTKU
YHCIIOBBIX TIOCJIEAOBATENIFHOCTEH WM OJHOMEPHBIX YHCIOBBIX MAacCHBOB (TIOMCK MaKCHMYMOB,
MHUHUMYMOB, CYMMBbI WJIM KOJHYECTBa 3JIEMEHTOB C 33/JIaHHBIMH CBOMCTBAMH) Ha OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkoabHbBIH AIropuTMHYECKH SI3BIK);

pPacKpbIBaTh CMBICT TOHATUH «MOJETbY», «MOJCIUPOBAHME», OMPENEISITh BHJIBI MOJEIEH,
OLIEHUBATh aJCKBAaTHOCTb MOJIEIIM MOACITHUPYEMOMY OOBEKTY U LENISIM MOJICITUPOBAHHUS;

UCIONIb30BaTh Tpadbl U JEpeBbsl [UIsl MOJCIUPOBAHMSI CHUCTEM CETEBOM U HEpPapXHUECKOi
CTPYKTYpPBbI, HAXOUTh KpaTyaliuii nyTs B rpage;

BBIOMpATH CIIOCOO MpECTaBIECHUS JaHHBIX B COOTBETCTBUH C TIOCTABICHHOMN 3a/1a4yeil (TaOuLbl,
CXeMbl, TpaduKd, IWarpaMMbl) C HCHOJIB30BAHHEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB
00pabOTKH JTaHHBIX;

WCIIOJIb30BaTh AJICKTPOHHBIC TAONHIBI JJIsi 00OpaOOTKH, aHaiW3a W BH3yaJIM3alldid YHCIIOBBIX
JAHHBIX, B TOM YHCIIE C BBIJCIEHUEM Tuana3oHa TaOJHIbl U YIMOPSIOYHMBAHUEM (COPTUPOBKOM) €ro
HIIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B ANEKTPOHHBIX TaObnuax (Gopmynbl I pacu€ToB ¢ UCIOIB30BaHUEM
BCTPOCHHBIX apupMeTHdeckux (QYHKIUH (CyMMHpOBaHHE H TOJACYET 3HAYCHHH, OTBEUYAIOIINX
3aJJaHHOMY YCJIOBHUIO, CpefHee apu(MeTHUECKoe, IOUCK MAaKCUMAIbHOTO U MUHUMAJIBHOTO 3HAYCHMS),
a0COJIIOTHOM, OTHOCUTEIFHOM, CMEIIIaHHOW aJipecallui;

MCIOJIb30BaTh JIEKTPOHHBIE TAOMUIIBI A1 YUCIEHHOTO MOJIETHUPOBAHUS B MPOCTHIX 3a7auax U3
Pa3HbIX IPEeIMETHBIX 00JacTel;

UCIOJIb30BaTh COBPEMEHHbIE MHTEPHET-CEPBUCH! (B TOM YHCII€ KOMMYHUKAIIMOHHBIE CEPBUCHI,
o0JIayHple XpaHWININA JTaHHBIX, OHJIAH-TIPOrpaMMBI (TEKCTOBBIE M Tpad)UYecKHe PeIaKTOPhI, CPEIbl
pa3paboTk)) B yueOHOM U MOBCEHEBHON J€STENbHOCTH;

NPUBOAWTH  TPHUMEPHl  HCIIOJNB30BaHUS  T€OMH()OPMAIMOHHBIX  CEPBHCOB,  CEPBHCOB
rOCYJJapCTBEHHBIX YCIyr, 0Opa30BaTeNbHBIX CcepBUCOB VIHTepHeTa B yueOHOM U MOBCEJHEBHOM
JeSTeTbHOCTH;

UCIOJIb30BaTh PA3JIMYHbIE CPEJCTBA 3aIUTHl OT BPEJIOHOCHOTO MPOTPAMMHOTO OOecredeHus,
3aliIaTh MEPCOHATBHYI0 WHPOPMANUI0 OT HECAHKIIMOHHPOBAHHOTO IIOCTYINA W €ro IOCIEICTBUI
(pasrmamieHusi, MOJAMEHBI, YTpaThl JAHHBIX) C y4ETOM OCHOBHBIX TEXHOJIOTMYECKHUX U COLHUATBHO-
TICXOJIOTUYIECKUX aCIIeKTOB MCIIOJIb30BaHMs ceTn VHTepHeT (ceTeBass aHOHUMHOCTD, IIU(POBOI clies,
ayTeHTUYHOCTb CYyOBEKTOB M PECYPCOB, OMIACHOCTh BPEJOHOCHOTO KOJIa);

pacrio3HaBaTh MOMBITKA U MPEIYNPEKIATh BOBJICUEHHE Ce0s1 U OKPYKAIONINX B JIECTPYKTHBHBIE
¥ KpUMUHAJIbHBIE ()OPMBI CETEBOM aKTUBHOCTH (B TOM YMCIIe KHOSPOYIITMHT, (PUILIMHT).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanmue pa3gesioBu  Bcero  KoHTposabHbIe dyeKkTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpaMmbl 4acoB padoThI o0pa3oBaTejibHbIE PeCYpPChI
Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH
Kommbrorep — bubmumorexa [IOK
1.1 YHHBEPCAIbHOE YCTPOMCTBO 2 https://lesson.academy-
00pabOTKH JaHHBIX content.myschool.edu.ru/05/07
bubmuoreka [JOK
1.2 [TporpamMMsbl 1 JaHHBIE 4 https://lesson.academy-
content.myschool.edu.ru/05/07
bubmuoreka [JOK
1.3 KommnbroTepHbie ceTu 2 1 https://lesson.academy-
content.myschool.edu.ru/05/07
Utoro no pazneny 8

Pa3znen 2. Teopernueckue 0CHOBbI MH()OPMATHKH

Vndopmanys u bubmuoreka [JOK
2.1 HH(OPMAIIHONHBIE TPOIECCH https://lesson.academy-
pMatt portt content.myschool.edu.ru/05/07
bubmuoreka [JOK
2.2 [IpencraBnenue HHPOPMAITUU 9 1 https://lesson.academy-
content.myschool.edu.ru/05/07
Utoro no pazneny 11
Paznen 3. UndopmaumoHHbIe TEXHOJIOTHH
bu6mmoreka [{OK
3.1 TekcToBbIE TOKYMEHTBI 6 https://lesson.academy-
content.myschool.edu.ru/05/07
bu6mmoreka [IOK
3.2 KommerorepHas rpaduka 4 https://lesson.academy-
content.myschool.edu.ru/05/07
MynsTUMEIUIHBIE bubmiorexa HOK
3.3 S —— 3 https://lesson.academy-
P content.myschool.edu.ru/05/07
HrtoroBas KOHTpoOJIbHAS
1 1
pabota
Hroro no paszneny 13
Peszepsnoe epems 1
Oouwee Konuuecmeo 4acoe no 34 3
npozpamme
8 KJIACC
Ne HanmenoBanme pasnesioBu = Bcero  KonTposabHbIe DJIeKTpOHHbIe (LU (pPpOBHIE)
n/n TeM MPOrpaMMBbl 4acoB padoThbI o0pa3oBaTe/ibHbIE PeCypChl

Pa3nea 1. Teopernueckue 0CHOBbI HH(POPMATHKH

11

CucreMbl CUHUCIICHUS

6

bu6nmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/05/08
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OJIeMEHTHI MAaTEMATUUECKON
JIOTUKH

1.2

but6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/05/08

Hroro no pazneny

12

Pa3znes 2. AliropuT™MbI M1 MIPOrpaMMHPOBaHNeE

HcnonHuTenu u anropuTMBl. bubmuorexka [JOK
2.1 ANTOpUTMHYECKHE 10 1 https://lesson.academy-
KOHCTPYKIIUH content.myschool.edu.ru/05/08
bu6mmoreka [JOK
2.2 SI3BIK TIPOrpaMMUPOBAHUS 9 https://lesson.academy-
content.myschool.edu.ru/05/08
bubmuoreka [JOK
2.3 AHau3 ajIropuTMOB 2 1 https://lesson.academy-
content.myschool.edu.ru/05/08
Wroro no pazneny 21
Pe3zepsroe spems 1
Obuwee Konuuecmeo uacos 34 3
9 KJIACC
Ne HanmenoBanmue pasnesoBu = Bcero  KoHTpoabHbIe DJIeKTpOHHbIe (LM (POBHIe)
n/n TeM NPOrpaMMbl 4acoB padoThbI o0pa3oBaTe/ibHbIE PeCypChl
I'mo6anpHas cetb MHTEpHET bubnunoreka [JOK
1.1 U cTpareruu 6e30MacHOro 3 https://lesson.academy-
HOBEJICHUS B HEl content.myschool.edu.ru/05/09
Pa6ora B nH(popmManinoHHOM bubmorexa HOK
1.2 3 https://lesson.academy-
NPOCTPAHCTBE content.myschool.edu.ru/05/09
Wroro mo pazneny 6

Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATHKH

MO CIIMPOBAHUEC KAaK MCTO, BI/I6J'II/IOTCKa HOK
2.1 Hogi aHHI;’[ A 8 1 https://lesson.academy-
content.myschool.edu.ru/05/09
Hroro no paszzneny 8

Pa3nea 3. AnropuTmMbl M IPOrpaMMHpPOBaHHE

Pa3pabotka anropurMoB u bubmorexa [IOK
3.1 6 1 https://lesson.academy-
fpoTpamu content.myschool.edu.ru/05/09
bubmuoreka [JOK
3.2 VYnpasienue 2 https://lesson.academy-
content.myschool.edu.ru/05/09
Hroro mo pasneny 8
Pa3nea 4. UndpopMannoHHbIE TEXHOJTOTHH
bubmuoreka [JOK
4.1 DJIeKTPOHHBIE TAOTHIIBI 10 1 https://lesson.academy-

content.myschool.edu.ru/05/09
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Nudopmannonnbie bubmuorexka [JOK
4.2 TEXHOJIOTUU B COBPEMEHHOM 1 https://lesson.academy-
obuiecTBe content.myschool.edu.ru/05/09
Hroro no pazaeny 11
Pe3epBHOE Bpems 1
Obwee Konuuecmeo uacos 34
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