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Iugposas rpaMOTHOCTH

KomnbroTep — yHuUBepcaJbHOE YCTPOMCTBO 00PA0OTKH JAHHBIX

KomMmmiplotep — yHMBEpCaabHOE BBIUUCIUTENBHOE YCTPOICTBO, padoTaroliee 1o nporpamme. THUIIBI
KOMIIBIOTEPOB:  IIEPCOHAIbHBIE  KOMIIBIOTEPBI, BCTPOEHHBIE  KOMIIBIOTEPBI, CYINEPKOMIIBIOTEPHI.
MobwiibHBIE YCTPOICTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa W MX HaszHadeHue. llponeccop. OmneparuBHas u
J0JrOBpEMEHHAasl MaMATh. YCTpOHCTBa BBOJa M BbIBOAA. CEHCOpPHBIM BBOJA, JaTYMKU MOOMIIBHBIX
YCTPOICTB, cpeicTBa OMOMETPUUECKON ayTeHTU(UKALINH.

Hcropus pa3BUTUS KOMIBIOTEPOB M NpOrpaMMHoro obecriedeHus. ITokoneHHs KOMIBIOTEpOB.
CoBpeMeHHbIE TEHJEHIIUHN Pa3BUTHS KOMITbIOTEPOB. CyNepKOMITbIOTEPHI.

[TapanienbHble BBIYMCICHUS.

[lepconanbublii KoMIbroTep. IIporieccop u ero xapakTepucTUKH (TaKTOBasi 4aCTOTa, Pa3psiAHOCTD).
OmneparuBHass nmamsATh. JloiroBpeMeHHass HamsTh. YCTpoiicTBa BBOAa M BbIBOAA. OO0BEM XpaHUMBIX
JaHHBIX (OIepaTUBHAs NaMAThb KOMIbIOTEpA, >KECTKUM M TBEPAOTENBbHBIN JHUCK, MOCTOSHHAS MHaMsTh
cMapT(OHa) U CKOPOCTh OCTYIA AJIS PA3IMUHBIX BUJIOB HOCUTEIIEH.

Texnuka 6e30mMacHOCTH U TpaBUiIa pabOTHI Ha KOMITBIOTEPE.

IIporpammsbl U JaHHBIE

[IporpamMmMHoe obecriedenre komnbiorepa. IlpukinagHoe nporpammuoe obecrneuenue. CucreMHoe
nporpaMMmHoe oOecriedyeHne. CucTeMbl mporpaMmupoBaHus. IIpaBoBas oxpaHa MporpamMMm U JaHHBIX.
becratHeie u ycnoBHO-0eciiaTHbIE MporpaMMbl. CBOOOHOE MTPOrpaMMHOE OOecTieueHHE.

@aiinbel ¥ manku (karanoru). [IpuHnunsl nmoctpoenus ¢ainoBeix cucteM. [lomHoe ums daitna
(mankm). [1yts K (aiiny (manke). Pabota ¢ daitnamu 1 kaTajoraMu cpeicTBaMu ONEPAllMOHHON CUCTEMBI:
co3JlaHKe, KOMMPOBAaHUE, MepeMelIeHre, TepeMMEHOBaHNe U yAajdeHue (aiioB M Mamok (KaTajoros).
Tuns ¢aitnos. CpoiicTBa (aiinos. XapakTepHble pa3Mepsl (aillloB pa3aMuHbIX TUIIOB (CTpaHULIA TEKCTA,
9JIEKTPOHHAsl KHUTa, ¢ororpadus, 3anuch MECHU, BUICOKIUI, MOJTHOMETPAXHbIH (GuibM). ApXuBarus
naHHbIX. Mcnonb3oBanue nporpamm-apxuBatopoB. PaitnoBbiii menemkep. Ilouck daiinos cpeacTsamu
OIIEpPaIIMOHHOM CHUCTEMBI.

KomnbrorepHsle BUpYChl M JpyrHe BpEJOHOCHBIE HporpamMmbl. [Iporpammsl i 3amuThl OT
BHUPYCOB.

KomnblotrepHubie ceTu

OObenunenne kommbloTepoB B ceTb. Cerb WHTepHer. BeG-cTpanuma, BeO-caiiT. CTpykTypa
aapecoB BeO-pecypcoB. bpaysep. [Touckosie cuctemsl. [Tonck nHbOpMAIIK IO KIFOYEBBIM CIOBaM H TIO
n3obpakenuto. JloctoBepHocTh nHGOpMaLMHU, TOTydeHHOU U3 MHTepHeTa.

CoBpeMeHHbIE CEpBUCHI UHTEPHET-KOMMYHHUKAIUH.

CereBoii 3THKeT, 0a30BbIE HOPMBI WH(MOPMAIIMOHHON 3THKU M IpaBa npu padbote B VMHTepHere.
Crpareruu 6e3omnacHoro noseaeHus B IHtepHere.

Teopernyeckne 0oCHOBBI HH(POPMATUKH

Nudpopmanus u uHGpopMannoOHHbIE MPOLECCHI

Wudopmanus — 01HO U3 OCHOBHBIX OHATHI COBPEMEHHOM HayKH.

WNudopmanusa kak cBeAeHUs, IPeHA3HAUYECHHBIE /I BOCHPUSITHS YEIOBEKOM, U MHPOpMAIUI Kak
JIaHHBIE, KOTOPbIe MOTYT ObITh 00pab0TaHbl ABTOMAaTU3UPOBAHHOM CUCTEMOIA.



JIMCKPETHOCTh JTaHHBIX. BO3MOXKHOCTh ONHUCAHHS HENPEPHIBHBIX OOBEKTOB U MPOIECCOB C
MTOMOIIBIO JUCKPETHBIX JaHHBIX.

WudopmanoHHble MPOLECCHl — MPOIECChl, CBA3aHHBIE C XpaHEHUEM, MpPeoOpa3oBaHUEM WU
nepenayeii JaHHbIX.

IIpeacraBiaenne nH(pOpMaALHHU

CumBoit. Andasut. MomHuocTs andasuta. PazHooOpaszue s3pikoB U andaBuToB. EcTecTBeHHBIE U
dbopManbpHbie S3bIKA. AI(aBHT TEKCTOB Ha pPYCCKOM s3bike. JIBowuHnblii andasut. KomudecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOHWHAIMI) (QUKCUPOBAHHOW HJIMHBI B JIBOMYHOM ajiQaBuUTe.
[IpeoOpazoBanue nro6oro andaBura K IBOMYHOMY. KONMHUECTBO pa3iWYHBIX CJIOB (PUKCHPOBAHHOM
JUIUHBI B alihaBUTE ONpeaeaéHHON MOIIIHOCTH.

KoaupoBanue cHMBOIOB OJHOTO aj(aBHTa C IMOMOIIBIO KOJOBBIX CJIOB B JIpyroMm aigaBuTe,
KOJI0Bast TabJnLIa, 1eKOJUPOBAHUE.

JiBonunslii kox. [IpencraBinenne JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

Nudopmannonusiii 06bEM TaHHBIX. BUT — MUHMMallbHAs €IUWHUIIA KOJIUYecTBa MHGOpManuu —
IBOWYHBIN paspsa. Egunuier u3mepenus uHdopMamoHHOro oObéMa naHHBIX. but, Gaift, kumobaiir,
Mera0aiT, rurabamr.

CkopocTb nepeauu JaHHbIX. EJUHUIIBI CKOPOCTH Iepeiadu JaHHBIX.

KomupoBanue TtekcrtoB. PaBHOMepHbiii kon. HepaBHomepnbiii koa. Komgupoka ASCII.
Bocemubutabie koaupoBku. [lomstne o kommpoBkax UNICODE. JlexomupoBaHue cOOOMEHHN C
MCIOJIb30BaHUEM PAaBHOMEPHOI'O U HEpaBHOMEPHOTO Koja. MHbopMaimoHHbIi 00bEM TEKCTa.

Hckaxenue nHopMaIim mpu nepeaade.

O6mee mpencraBieHue 0 HU(POBOM MPEACTABICHUH ayAHOBHU3YyaIbHBIX U APYTUX HEMPEPBIBHBIX
JAHHbIX.

Koauposanue nBera. L{eroBsie monenu. Monens RGB. I'myOuna kogupoBanus. [Tanutpa.

PactpoBoe u BekTOpHOE mpenacraBicHue u3o0pakenuid. [lukcens. OneHka MHOOPMAIIMOHHOTO
00BEMa rpaduuecKux JaHHBIX IS PACTPOBOTO U300paKEHUSI.

Koauposanue 3Byka. Pa3psinHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3alIUCH.

OneHka KOJMYECTBEHHBIX MapaMeTpPOB, CBSA3AHHBIX C IPEICTABICHUEM U XPAaHEHUEM 3BYKOBBIX
(aiinos.

NudopManmoHHBIE TEXHOJIOTHHA

TexcToBbIE JOKYMEHTBI

TexcToBbIe TOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHMLIa, ab3all, CTPOKa, CJI0BO, CUMBOIM).

TexkcToBBIN IpoLECCOpP — MHCTPYMEHT CO3[aHUs, peAaKTUPOBaHUS U (OPMATHUPOBAHUS TEKCTOB.
IIpaBuna Habopa Tekcra. PemaktupoBanme Ttekcta. CpoiictBa cumBosioB. Ulpudrt. Tunsl mpudros
(pybuniennle, ¢ 3aceukaMu, MOHOIMpHHHBIE). [Tomy)upHOE U KypcuBHOE HauepTaHue. CBoiicTBa a03alleB:
rpaHuibl, a03aumHBId  OTCTYN, MWHTEpBajl, BbIpaBHMBaHUE. Ilapamerpsl crpanunsl. CruneBoe
(dbopMaTupoBaHue.

CrpykTypupoBaHue MH(QOPMALMU C IMOMOIIBIO CIUCKOB M Tabauu. MHOTOYpOBHEBBIE CIIMCKHU.
JloGaBieHue Tabaull B TEKCTOBBIE JOKYMEHTHI.

BcraBka n300paxkeHuit B TEKCTOBbIE TOKyMeHThl. O0TekaHne U300paxeHnil TekcToM. BrimoueHue
B TEKCTOBBII JOKYMEHT Auarpamm, Qopmyj, HyMepaluu CTpaHUll, KOJIOHTHUTYJIOB, CCBUIOK U JPYIHX
JJIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['onocoBoit BBoA Tekcra. Onruyeckoe
pacriozHaBaHue Tekcta. KommbrorepHslii mepesoj. Mcnons3oBanue cepsrcoB VHTepHeTa 11 00paboTKu
TEKCTa.

Komnbrorepnas rpadpuka

3HaKOMCTBO ¢ rpaduueckuMu pefaktopamu. PactpoBbie pucyHku. Mcnonbs3oBanue rpaduueckux
MIPUMUTHBOB.

Onepauuu peaakTHpoBaHUS TpaduyecKuXx OOBEKTOB, B TOM uyHcie LUDpoBBIX (oTorpaduii:
U3MEHEHHE pa3Mepa, oO0peska, MOBOPOT, OTpaxeHue, pabora ¢ obiacTsaMu (BblIeNeHUE, KOMHPOBAHUE,
3aJlMBKa LIBETOM), KOPPEKIIMSI LIBETA, IPKOCTU U KOHTPACTHOCTH.

Bekropnas rpaguka. Co3naHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CPEJICTBAMH TEKCTOBOTO
Mporieccopa WiH IPyrux mporpaMm (Mpuioxkenuii). JlobaBiaeHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.

MyabTHMeIUIHBIC NIPe3eHTALMU



[ToarotoBka MyIbTUMEIUWHBIX mpe3eHTanuil. Cnaitn. JloOaBneHue Ha cCiaiil TekcTa U
n3o0pakeHuil. Pabora ¢ HECKOIBKUMH CllaliIaMHu.
JlobGaBneHue Ha ciaii ayAMOBU3YaJIbHBIX JaHHBIX. AHUMAIHS. | HIepCChUIKH.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Cucrembl cuucjieHust

Heno3unuonnele ¥ MO3UIIMOHHBIE cucTeMbl cuuciaeHus. Andasut. OcHoBanue. Pa3Béphyras
¢dopma 3amucu uymcna. IlepeBon B JECATUYHYIO CHCTEMY YHCEN, 3allMCAaHHBIX B JIPYTHX CHUCTEMax
CUMCIICHHUS.

PumMckast cucrema cuncieHus.

JBouuHas cucrema cuucienud. IlepeBoa mensix yucen B mpexaenax or 0 go 1024 B gBoMYHYIO
cuctemy cuucieHnus. BoceMepruunas cucrema cuncieHus. [lepeBos ynucen u3 BOCbMEPUYHOM CUCTEMBI B
JIBOMYHYIO U JECATUYHYIO cucTeMbl M obOpaTtHo. lllectHanuatepuynas cucrema cumciieHnus. [lepeBon
qycesl M3 ILIECTHAALATEPUYHOM CUCTEMBI B JIBOMYHYIO, BOCBMEPHUYHYIO M JECATHYHYKO CHCTEMBbI U
o0OpaTHO.

Apudmernueckue onepaniy B JBOUYHOH CUCTEME CUUCIICHUS.

JJIeMEeHThl MATEeMATHYeCKOH JIOTUKHU

Jlornueckue BbICKa3biBaHUs. Jlornueckrue 3HaYeHUs BbICKA3bIBAHUN. DJIEMEHTAPHBIE U COCTAaBHBIE
BbICKa3bIBaHUs. Jlornueckue omnepauuu: «u» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHE), «UJIH»
(IM3BIOHKIUS, JIOTUYECKOE CIIOKEHHUE), «He» (Jorumueckoe otpuuanue). Ilpuopurer mormueckux
onepauuii. OnpeneneHne ICTAHHOCTH COCTaBHOI'O BbICKA3bIBAHUSI, €CJIM U3BECTHBI 3HAYEHUSI UCTUHHOCTH
BXOJAILIMX B HEro »3JeMEHTapHbIX BbIcka3biBaHUil. Jlormueckue BbpaxkeHus. [lpaBuna 3anucu
Jorudyeckux BoipaxkeHuil. [locTpoeHne Tabinil HICTUHHOCTH JIOTUYECKUX BBIPAYKEHUH.

Jlornyeckue 37eMeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAMHU KOMITHIOTEPA.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

Hcnonnuresy 1 aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[lonsatue anroputrma. HMcnomHutenu anropuTMOB. AJITOPUTM  Kak IUIaH  YIpaBJCHUs
HCIIOJIHUTEJIEM.

CgoiicTBa anroputma. CriocoObl 3aIUCH aNTOpUTMa (CIIOBECHBIN, B BUAE 0J0K-CXEMBI, TPOrpaMMa).

AnroputmMuyeckue  KOHCTpyKuMH. KOHCTpykuums — «cienoBaHue». JIMHEWHBIA — aJTOPUTM.
OrpaHn4eHHOCTb  JMHEWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb  NPEAYCMOTPETh  3aBUCHMOCTb
MIOCJIEI0BATEIBHOCTH BBIMOIHIEMBIX IEHCTBUI OT UCXOJHBIX JaHHbBIX.

KoHcTpyK1usl «BETBIIEHUE»: MOJIHAsL U HEMoIHas GopMbl. BeIloHEeHNE ¥ HEBBITIOJIHEHUE YCIOBUS
(MCTHUHHOCTb U JIOKHOCTB BbICKa3bIBaHUs). [IpocThie U cocTaBHbIE YCIOBUS.

KoHcTpyKIus «1OBTOPEHUS»: LIUKIIBI C 33JaHHBIM YHMCIIOM TIOBTOPEHHH, C YCIIOBUEM BBIIIOJIHEHUS,
C IEPEMEHHON LIMKIIA.

Pazpabotka 17151 opMaTIbHOIO UCHOTHUTEINS allrTOPUTMa, IPUBOJAIIETO K TpeOyeMoMy pe3yiabTaTy
MIPU KOHKPETHBIX UCXOJHBIX JaHHBIX. Pa3paboTka HECIOKHBIX aITOPUTMOB C MCIIOJIb30BAaHUEM LIMKJIOB U
BETBICHUI i1 YyOpaBiieHUs (QOpPMAIbHBIMU HUCHOTHUTENsMH, TakuMu kak PoGor, Yepenaika,
UepTéxHUK. BpINoaHEHHE alropuTMOB BPYYHYIO M Ha KoMIbioTepe. CHHTaKCHYECKHE U JIOTHYECKHE
omnOku. OTKa3kbI.

SA3bIK NpOrpaMMupOBaHUs

S3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHBIH AJITOpUTMUYECKUN
S3bIK).

Cucrema nporpaMMHpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIATOP, OTIAAUUK.

[lepemennas: turm, umsi, 3HaueHue. Llenble, BelmecTBEeHHbIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBauBanusi. ApupMeTHIecKre BBIPAKEHHUS U MOPSI0K UX BbuucieHus. Onepaiuu ¢
LEIBIMU YHUCIIaMU: 1IEJIOUNCIICHHOE JIeJIEHHE, OCTATOK OT JeJIEHUSI.

BerBnenus. CocraBHblE YCIOBHS (3alMCh JIOTUYECKMX BBIPDAKEHUN Ha M3y4aeMOM S3BIKE
nporpaMMupoBanus). HaxoxaeHne MUHMMyMa U MaKCUMyMa U3 JBYX, TPEX U 4eThIpEX uncen. Pemienue
KBaJIpaTHOT'O YPAaBHEHUsI, UMEIOLIETO BEIIECTBEHHBIE KOPHH.

JuanmoroBasi oOTJaJKa MpPOTpamMM: TIOLIATOBOE BBIMIOJIHEHUE, MPOCMOTP 3HAUYEHUN BEIMYUH,
OTJIaJI0OYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.



[ukn ¢ ycnmoBuem. AnroputMm EBKiIMaa A HaXOXKIEHUS HAUOOIBIIETO OOIIETO NETHTENs IBYX
HaTypaJbHBIX yucen. Pa3OueHue 3amucu HaTypalbHOIO YHCIA B MO3ULMOHHON CHUCTEME C OCHOBAHHMEM,
MEHBIIINM WU paBHEIM 10, Ha OTIENbHBIE TH(PHI.

[ukn ¢ nepemMeHHOW. AJTOPUTMBI MPOBEPKH AEIUMOCTH OJHOIO IIEJOr0 4Yucjia Ha Jpyroe,
MIPOBEPKHU HATYPAIHLHOTO YKCIIa HA TPOCTOTY.

OO6paboTka CUMBOJIbHBIX JaHHbIX. CHUMBOJBbHBIE (CTPOKOBBIE) mepeMeHHble. [locuMBosbHAS
obpaboTka crpok. Ilomcdér dYacTOTHI TMOSBICHHS CUMBOJIA B CTpOKe. BcTpoeHHble (QyHKIMH st
00pabOTKH CTPOK.

AHaJIU3 AJITOPUTMOB

Omnpenenenre BO3MOXKHBIX pPe3YJbTaTOB pabOThl aJIrOpUTMa MPH JAHHOM MHOYKECTBE BXOJHBIX
JTAHHBIX, OTMPEJIEJICHUE BO3MOXHBIX BXOJAHBIX JTAHHBIX, PUBOISALIUX K JAHHOMY PE3YyJIbTATY.

9 KJIACC

udpoBasi rpaMoTHOCTH

I'no6anbHasi cerb UHTepHeT M cTpaTernu 0e30MacHOro NoBe/leHus: B Hel

I'moGanmpHast cerp WHrepuer. |IP-agpeca y3moB. CereBoe XpaHEHHWE JaHHBIX. MeTomabl
WH/IMBUYAIILHOTO U KOJUIEKTUBHOTO pa3MelleHus HOoBO# nHpopmanmu B MHTepHeTe. bonbiine naHHbe
(MHTEepHET-aHHbIE, B YACTHOCTU JaHHBIE COLIUATbHBIX CETEH).

[lonatne 00 wHpOpPMANMOHHON O0e30macHOCTH. YTPO3bl MHPOPMALMOHHOW O0€30IMacHOCTH IpH
pabote B rI00albHON ceTH M METOAbl MpoTuBOAeHCTBUS UM. [IpaBuna GezomacHON ayTeHTH(DHUKAIUU.
3amura guuyHoM wuHpopmauuu B HMHrepHere. be3zomacHble crpareruu mnoseneHuss B HTepHere.
[IpenynpexaeHue BOBJICUEHUS B JACCTPYKTHBHBIE M KPUMHHAJIbHBIE ()OPMBI CETEBOM AaKTUBHOCTHU
(xubepOyuMHT, GUIIMHT U Apyrue GOpPMBI).

PaGora B uHGOpMALIMOHHOM NMPOCTPAHCTBE

Bunel nesrenbHoctyd B IHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHUKAIIMOHHBIE CEPBUCHI (IIOYTOBAs
ciyx0a, BUACO-KOH(PEPEHII-CBA3b U JPYrHe), CIpaBOYHBbIC CIYXKObI (KapTbl, paclUCAHHUs U JPYTHE),
MIOMCKOBBIE CITY>KOBI, CITy’)kObI OOHOBIICHHSI ITPOrPAaMMHOTO obOecnedeHus: U apyrue ciayxObl. CepBHCHI
rocy/apcTBeHHbIX ycayr. OOmaynple xpaHunuima JgaHHeIX. CpeacTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (oHNaitH-o¢ucsl). [Iporpammuaoe obecriedeHne Kak BeO-CEpBUC: OHJIAHOBBIC TEKCTOBBIE U
rpaduyeckue peJaKTopbl, Cpelibl pa3paboTKU MPOrpamMm.

TeopeTnueckne ocHOBbI MH(POPMATUKHU

MopennpoBanue KaKk MeTOJ MO3HAHUS

Mopenb. 3amaum, pemiaeMple ¢ TOMOIIBI0  MoxaenupoBaHus. Kiaccudukanum wmoneneit.
Martepuanbpable (HaTypHbIe) U WH(GOpPMAlUOHHBIE Mojaenu. HempepblBHBIE U JUCKPETHBIE MOJIEIH.
Nmurtanuonnsie Mosenu. Urpossie Mogenu. OnieHKa aJleKBaTHOCTH MOJETH MOJAEITUPYEMOMY OOBEKTY U
LEJISIM MOZEIMPOBAHNS.

Tabnuunbie moaenu. Tabnuna kak npecTaBieHne OTHOIICHHUS.

ba3bl nanHbx. OTOOP B TAOIUIE CTPOK, YAOBIETBOPSIOUIUX 33JJAHHOMY YCJIOBUIO.

I'pa¢d. Bepmmna, pedpo, nyte. OpHeHTHpPOBaHHbIE M HEOpPHEHTHpOBaHHbIE Tpadbl. [[nunHa (Bec)
pebpa. BecoBas marpuma rpada. J[nmuHa myt Mexay BepimnHaMmu rpada. [lonck onTUMansHOrO MyTH B
rpade. HaganpHas BepuiMHa (MCTOYHMK) M KOHEYHas BeplIMHA (CTOK) B OPHUEHTHPOBAHHOM rpade.
Brruncnenme konu4ecTBa MyTeld B HAIIPAaBIEHHOM alUKINYECKOM rpade.

HepeBo. Kopens, BepmuHa (y3en), juct, pedpo (myra) aepesa. Bricota nepema. I[lommepero.
[Tpumeps! ucnonb3oBaHus AepeBbeB. [lepebop BapuaHTOB ¢ MOMOIIBIO JiepeBa.

[TonsiTue MaremaTHyeckod MOJEIU. 3aJaud, pelIaeMble C TOMONIBI0 MaTeMaTHYECKOro
(KOMIBIOTEPHOT0) MoOJAeIMpoBaHusA. OTIMYME MaTeMaTUYECKOM MOJAEIN OT HAaTypHOW MOJENH U OT
CJIOBECHOTO (JTUTEPATYPHOTO) OMHUCAHUS OOBEKTA.

Oranbel KOMIBIOTEPHOI'O MOJEIHMPOBAaHMS: IIOCTAHOBKA 3aJayM, IIOCTPOCHHE MaTeMaTH4eCKOU
MOJIETH, POTpaMMHasi peajan3alus, TECTUPOBaHUE, IPOBEIEHNE KOMITBIOTEPHOTO IKCIIEPUMEHTA, aHAIIN3
€ro pe3y/bTaTOB, YTOUHEHUE MOJIENH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

Pa3paboTka aaropuTmMoB M NporpaMm

Pa3Ouenne 3amaun Ha mnonzanauu. CocTaBieHHE AITOPUTMOB M MPOTPamMM C HCIOJIB30BAHHEM
BETBIICHUI, IUKIOB M BCIIOMOTATENbHBIX AITOPUTMOB JUIS YIpaBIEHUS HCHOIHHUTENeM PoGor wim
JIPYTUMHU UCIIOJHUTENSAMU, TaKUMU Kak Yepenaiika, YepTEXHUK U TPYTUMH.



Tabnuunble BennuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. COCTaBICHHE M OTIAJKa MPOrpamM,
peaTU3yIOLMX TUIIOBBIE AITOPUTMBI 00PAOOTKH OTHOMEPHBIX YUCIOBBIX MACCHBOB, HA OJJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, LlkompHblii AnroputMudeckuil SI3bIK):
3aII0JIHEHUE YUCIIOBOIO MacCHBa CIlydyallHbIMHU YHMCIAMHU, B COOTBETCTBUU C (POPMYIION MM MyTEM BBOJA
qucell, HaX0X/JIEHUE CYMMbl 3JIEMEHTOB MACCHBA, JIMHEHHBIA MOUCK 3a/laHHOTO 3HAYEHHUS B MAacCHBE,
MOJICUET NIEMEHTOB MAacCUBa, YJOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO, HAaXOXJIEHHE MHHHMAJIbHOTO
(MakcuManibHOTO) A5eMeHTa maccuBa. CopTHpOBKa MaccUBa.

OOpaloTKka IOTOKA JaHHBIX: BBIYHUCIECHHUE KOJMYECTBA, CYMMBI, CPEIHEro apu(MeTHUecKoro,
MUHUMAJIbHOIO W MAaKCHMaJIbHOTO 3HAUYEHUS AJIEMEHTOB IOCJIEI0BATEIbHOCTH, YAOBIETBOPSIOLIMX
3aJJaHHOMY YCJIOBUIO.

YupasieHue

Vnpasnenue. Curnan. OOparHas cBsi3b. [losyueHne curHanoB oT HUPPOBBIX JAaTUUKOB (KacaHUs,
paccTosiHus, CBETA, 3ByKa U Apyroro). [Ipumeps! ncnosnbp30BaHus NpuHLIMIA OOpaTHON CBSI3U B CUCTEMAX
yIIpaBJIeHUs] TEXHUYECKUMHU YCTPOHCTBAMU C ITOMOIIBIO TATYUKOB, B TOM YHCIIE€ B POOOTOTEXHUKE.

[Tpumepsl poOOTH3MPOBAHHBIX CHCTEM (CHCTEMa YIpPAaBICHUS [BM)KCHHEM B TPAaHCIOPTHOM
cUCTEeMe, CBapouyHas JHMHMS AaBTO3aBOJA, ABTOMATU3MPOBAHHOE YIPABJICHUE OTOIUIEHUEM JIOMa,
aBTOHOMHAs CCTEMa yIPABJICHUS TPAHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

HNudopManmoHHBIE TEXHOJIOTHHA

DJIeKTPOHHBbIE TAOJUIIBI

[lonatue 00 51MeKTPOHHBIX Tabuuuax. TuObl JaHHBIX B siUeKax SJIEKTPOHHON TaOIMIIbI.
PenaktupoBanne u ¢dopmatupoBanue Ttabiun. BcerpoeHHblE (QYHKIMM s TOMCKAa MaKCHMyMa,
MUHHMYMa, CyMMbl U cpelHero apudmernueckoro. COpTUpPOBKA JaHHBIX B BBIIEJICHHOM JHana3oHE.
[TocTtpoenne amarpamm (THCTOTpaMMa, KpyroBas auarpamMma, TodedyHas auarpamma). Beibop Ttuma
JMarpaMMBbl.

[IpeoOpazoBanue Gopmyn mnpu konupoBaHuu. OTHOCHTENbHas, aOCONIOTHAsE W CMeEIIaHHAas
azpecanusi.

VYCioBHBIE BBIYUCICHHS B JIIEKTPOHHBIX TaOiunax. CymMMHpoOBaHWE W TOACYET 3HAYCHUH,
OTBEYAIOLIUX 3a/laHHOMY YycioBUI0. O6paboTka 60sbIIMX HAOOPOB JaHHBIX. YUCIIEHHOE MOJIeIUPOBaHUE
B DJICKTPOHHBIX TaOJIHIIAX.

NudopmMannoHHble TEXHOJOTHH B COBPEMEHHOM 001IeCTBE

Ponb nHpopMalilnOHHBIX TEXHOJIOTHHM B Pa3BUTUM SKOHOMHMKH MHpA, CTPaHbl, pernoHa. OTKpBIThIE
o0pa3oBaTeNbHbIE PECYPCHI.

[Ipodeccun, cBszanHble ¢ UHGOPMATUKON M HH(OPMALMOHHBIMU TEXHOJIOTUAMU: BeO-AU3aiiHep,
IPOrPaMMHUCT, pa3pabOTYMK MOOMJIBHBIX TNPHIIOKEHHUH, TECTHPOBIIUK, APXUTEKTOP MHPOTrPAMMHOIO
o0ecrnieueHus, CIeUAIUCT 110 aHAJIM3Y JIaHHbIX, CACTEMHBIN aIMUHUCTPATOP.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITPEJIMETA

N3ydenue nupopmMaTuku Ha ypoBHE OCHOBHOI'O 00111er0 00pa30oBaHUs HaNpaBiIeHO Ha JOCTUKEHHE
00y4aroIUMHUCs JUYHOCTHBIX, METANpPEIMETHBIX U NPEAMETHBIX Pe3yJIbTaTOB OCBOEHHS COJEpPKaHMS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl UMEIOT HANpPaBICHHOCTh Ha pELICHHE 3a/lad BOCIUTAHUS, PA3BUTHUS U
COLIMAJIN3ALUHN 00YUYaIOIIMXCS CPEICTBAMH YU4eOHOT0 MpeMeTa.

B pesynprare wusydeHus wuHPOPMATHKHM HAa YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUSA Y
oOyyarorerocst 0y1yT c)opMHpPOBAHBI CIETYIONIUE TUNUHOCTHBIE PE3yJIbTaThl B YACTHU:

1) naTpHOTHYECKOro BOCIIMTAHUSA:

LIEHHOCTHOE OTHOLIEHHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HaCJIeINI0, TOHMMAaHKe 3HaYeHUsI THPOPMATHKU KaK HaAyKU B KU3HU COBPEMEHHOTO OOIIEeCTBa, BIaIeHNE
JOCTOBEpHOH HHpOpManMell O MNepeloBbIX MHUPOBBIX M OTEUECTBEHHBIX JOCTH)KEHUSX B 00JacTH
nH(OPMATUKHU ¥ UHGOPMAIIMOHHBIX TEXHOJOTUH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX O LU(PPOBOIL
TpaHchopMalii COBPEMEHHOTO 00IIEeCTBa;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OpHEHTAIMs] Ha MOPaJIbHBIE IIEHHOCTH U HOPMBI B CUTYallUsIX HPAaBCTBEHHOT'O BBHIOOpPA, TOTOBHOCTh
OLICHHUBATh CBOE IMOBEJCHHE U MOCTYNKH, a TAKXK€ MOBEJEHHE U MOCTYNKU APYTUX JIIOJEH C MO3UIMU



HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUM MOCTYNKOB, aKTUBHOE HEIMPUSTHE
acolIMaJIbHBIX NIOCTYIIKOB, B TOM 4HcIie B MIHTepHETE;

3) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUE O COLMAIIBHBIX HOPMAX M MPABUIIAX MEXKINYHOCTHBIX OTHOLLIEHUN B KOJUIEKTUBE, B
TOM YHCJIE€ B COIMATBHBIX COOOINECTBaX, COOJIIOJIEHUE MPABHII OS30MACHOCTH, B TOM YHUCJIC HAaBBIKOB
0€30MMacHOT0 MOBEJIEHUSI B MHTEPHET-Cpelie, TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOW AESITENbHOCTU
MIPY BBITIONTHEHUH YYeOHBIX, MO3HABATENbHBIX 3a7ad, CO3JaHUU YYEOHBIX IMPOCKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIY B MpoOIIecce 3T yueOHOU AedaTeIbHOCTH, TOTOBHOCTh OLIEHUBATH
CBOE MOBEICHHUE U MOCTYINKHA CBOMX TOBApHUILEH C MO3UIUKA HPABCTBEHHBIX M MPABOBBIX HOPM C yUETOM
OCO3HaHUs MOCIIEICTBUM ITOCTYIKOB;

4) 1eHHOCTel HAYYHOr0 MO3HAHUA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUECKUX MPEACTaBlIeHUN 00 uHpopMaluu, UH(HOPMALUOHHBIX
nporeccax U WHPOPMAIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOM MPaKTUKKW MU COCTABJSIOMIMX 0a30BYI0 OCHOBY JUIsl MOHUMAHHS CYLIIHOCTHU
Hay4HOU KapTHUHBI MUDA;

uHTEepec K OOyYeHHI0O U T[O3HAHWIO, JIOO03HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUI0, 0CO3HAHHOMY BHIOOPY HAMPABICHHOCTH M YPOBHS 00y4eHUs B JalIbHEHIIIEM;

OBJIaJICHHE OCHOBHBIMHM HaBBbIKAMH HMCCIIEOBATEIBCKOM IEATEIbHOCTH, YCTAHOBKA HA OCMBICIICHUE
ObITa, HAONIOJICHUN, TIOCTYIKOB ¥  CTPEMJICHHE COBEPUICHCTBOBATH IYTH  JIOCTHOKCHUS
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OJIarononyyus;

c(OPMUPOBAHHOCTh HMH(DOPMAIMOHHOW KYJIBTYPHl, B TOM YHCJIC€ HABBIKOB CAaMOCTOSTEILHOM
paboTel ¢ y4yeOHBIMH TEKCTaMH, CIOPABOYHOW JUTEpaTypod, pa3HOOOpa3HBIMU CpEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH, a TAKKEe YMEHHSI CAMOCTOSTEIHHO OMPEICIIATh LEIH CBOEro O0y4eHHUS,
CTaBUTH U POPMYIHPOBATH AJIsi ceOsl HOBBIE 331auu B yu€Oe U MM03HaBaTEIbHON ACSITENbHOCTH, Pa3BUBAThH
MOTHBBI 1 UHTEPECHI CBOEH MMO3HABATEIILHOMN JAEATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH >XW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO, YCTAaHOBKA Ha
3I0pOBBI 00pa3 *KU3HU, B TOM YHCIE U 32 CUET OCBOCHUS M COONIOACHUS TpeOoBaHMU Oe3omacHOU
IKCILTyaTaIuu CPEACTB HHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPY10BOr0 BOCIIUTAHUA:

MHTEpEeC K IMPaKTHMYECKOMY H3Yy4deHHIO mpodeccuil u Tpyaa B cdepax MpodheccunoHaIbHOM
NEeSITeNbHOCTH, CBSI3aHHBIX C  HMHPOPMATHKOW, MPOTpaMMHUpPOBAHHEM H  HMH(POPMAIMOHHBIMU
TEXHOJIOTHSIMHA, OCHOBAaHHBIMU Ha JOCTIIKEHHUSAX HAyKl HWHOOPMATHKU W HAYYHO-TEXHHUYECKOTO
mporpecca;

OCO3HAHHBIM BHIOOP M TOCTPOCHUE WHIUBUIYAILHOW TPACKTOPUH OOpa30BaHUSI M >KHM3HEHHBIX
TJIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI;

7) 3K0JIOTrMYEeCKOT0 BOCIIMTAHMS:

OCO3HaHHUE III00ALHOTO XapaKTepa KOJOTUYECKUX MPOOIeM U MyTel UX pelleHus, B TOM YHUCIIe ¢
y4ETOM BO3MOKHOCTEH HH(POPMAITMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHH;

8) ajmanTanum oOyuyawuierocs K H3MEHSKIOIIMMCH YCJIOBMSM CONHAJBHONW M TNPHUPOAHOM
cpenbl:

OCBOEHHE  OOYyYalIIUMHUCA  COIHMAIBHOTO  OMBITa, OCHOBHBIX  COIMANBHBIX  pOIIEH,
COOTBETCTBYIOIIMX BEAYIIEH JAEATEIHLHOCTH BO3pacTa, HOPM U MPABHII OOIIECTBEHHOTO TTOBEACHUS, (hOpM
COLIMATIbHOW KW3HU B TPYINax M COOOIIECTBaX, B TOM YHUCIE CYMIECTBYIOIIUX B BUPTYAIbLHOM
MPOCTPAHCTBE.

METANPEAMETHBIE PE3YJIbTATbBI
MertamnpeaMeTHble pe3yabTaTbl OCBOCHUS MPOTpaMMbl 1O MH(POPMATHUKE OTPaXKalOT OBJaJIeHHUE
YHHUBEpPCAJIbHBIMU Y4€OHBIMU AEUCTBUSIMH — IIO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU, PETYISTUBHBIMU.

Ilo3HaBaTebHBIE YHMBEPCAIbHBIC YUeOHbIE 1eHCTBHS

ba3oBble JJjornueckue AeMcTBUA:

YMGHI/IG OHpe)IeJ'IHTI) IIOHATHA, CO31aBaThb O606HIGHI/I$[, yCTaHaBJ'II/IBaTB aHaJIOT'uH,
KJIacCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHHWS W KPUTEPUU U  KJIacCU(DUKAIIHH,



yCTaHaBJIMBaTh MPUYMHHO-CICICTBCHHbIC CBS3U, CTPOUTH JIOTUYECKUE pPACCYXKACHHUSA, JeNaTh
YMO3aKJII0YeHUs (MHAYKTUBHBIE, I€yKTUBHBIE U 110 aHAJIOTUN) U BBIBOJIBL;

YMEHHUE CO3/1aBaTh, MPUMEHATh U MPEoOPa3OBBIBATh 3HAKW M CHMBOJIBI, MOJEIU U CXEMBI IS
peleHys yueOHbIX U 03HABaTEIbHBIX 33a4;

CaMOCTOSITENILHO BBIOMpATh croco0 perieHus: yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHust, BBIOupaTh Hanbosee NOAXOASIIMMN ¢ Y4ETOM CaMOCTOSITEIbHO BbIJIEICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

(GbopMyIMpOBaTh BOIPOCHI, (PUKCUPYIOLINE pa3pblB MEKIY PEATbHBIM H JKEIATEIbHBIM COCTOSTHUEM
CUTYyallud, 00bEKTa, U CAMOCTOSATEIILHO YCTaHABJIMBATH HICKOMOE U JIaHHOE;

OLIEHMBaThb Ha IPUMEHUMOCTb U JOCTOBEPHOCTb MH(OpMaLUIO, IOJY4YEHHYIO B XOJ€
HCCIIEIOBaHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JlaJIbHEHINEe Pa3BUTHE IPOLECCOB, COOBITMH M UX IOCIEACTBUS B
AQHAJIOTHYHBIX WM CXOAHBIX CUTYallUsiX, @ TAKXKe BBIIIBUTATH MPEATIOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

BBISIBJIATH 1e(pUIUT HH(POPMALIMH, TAaHHBIX, HEOOXOIUMBIX Ul PELIEHUs IIOCTaBICHHOH 3a1a4H;

MPUMEHSTH Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI M 3aIIPOCHI IIPH MOUCKE U 0TOOpE WH(POpMAIMU WITH
JAHHBIX U3 MICTOYHUKOB C YYETOM IPEIOKEHHON yueOHOM 3a/1auu U 3alaHHbIX KPUTEPUEB;

BBIOMPATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(POPMALHIO Pa3TMYHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

CaMOCTOSITENIPHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  MpelncTaBleHUs  WHPOpMALUU U
WUTIOCTPUPOBATh pELIaeMble 3a/ladd HECIOXKHBIMM CXEMaMM, JuarpaMMaMu, MHOM Tpaukod U HX
KOMOHHALIMSIMU;

OLIEHUBATh HAA&KHOCTb HMHPOPMALUU IO KPUTEPHUSM, MPEAJIOKEHHBIM Yy4YUTEIEM WIH
cOpPMyYIHPOBAHHBIM CAMOCTOSITENILHO;

3¢ GEeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh MH(OpMAIHIO.

KomMyHuKaTHBHBbIE yHHBepcaabHble yueOHbIe AeiicTBUSA

Oo0menue:

COIIOCTABJIATh CBOU CYXKJEHHUS C CYXIEHUSMU JpYIMX YYaCTHUKOB Juanora, oOHapy>KuUBaThb
pas3inuyKe U CXOJICTBO MO3ULINI;

MyOJIMYHO MPEACTABIATH PE3YJAbTaThl BBIMOJHEHHOIO OINbITAa (3KCIEpUMEHTA, HCCIEI0BaHUS,
IIPOEKTA);

CaMOCTOSITENILHO BBIOMPATh (hOpMAT BHICTYIUIEHUS C Y4ETOM 3a/lay MPE3eHTAlUd U 0COOCHHOCTEH
ayJAUTOPUU U B COOTBETCTBUM C HUM COCTAaBJIATh YCTHBIE€ U NMUCHMEHHBIE TEKCTBI C HCIIOJIb30BAaHUEM
WJUTIOCTPATUBHBIX MaTEPHAIIOB.

CoBMmecTHast 1eATEJIBHOCTD (COTPYAHHYECTBO):

MIOHUMATh U HUCIIOJIb30BAaTh MIPEUMYILECTBA KOMAaH/IHON U MHAWBUIYaJIbHOU paOOThI MIPHU PEIICHUN
KOHKPETHO! Ipo0JIeMbl, B TOM YHCIIE IPU CO3/IaHUM HH(POPMALIMOHHOTO MPOAYKTA;

MIPUHUMATH IIeJIb COBMECTHOW MH(OPMAIMOHHON NEATENHOCTH MO cOopy, oOpaboTke, mepenaye,
bopmanuzanuy MHGOPMAINH, KOJJIEKTUBHO CTPOUTH JIEHCTBUA 1O €€ TOCTUKEHUIO: paclpeiensaTh poiy,
JIOTOBapUBaThHCA, 0OCYKIATh MPOLIECC U PE3YIbTAT COBMECTHOM pabOThI;

BBINOJIHATE CBOIO YacTh paboThl ¢ MH(popMalmend Wi WH(GOPMALMOHHBIM MPOAYKTOM, JTOCTUTas
KaueCTBEHHOI'0 pe3yJibTaTa M0 CBOEMY HANpaBJICHUI0O W KOOPAMHHMPYS CBOM JAEWUCTBUA C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOMMHA HHGOPMAIMOHHBIN MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENTLHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS;

CpaBHMBATh Pe3yJbTaThl C MCXOJHOW 3ajauell M BKJIJ KaXKJIOTO WiIEHa KOMAaHJbl B JOCTHKEHHE
pe3yabTaTOB, pa3leyiTh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTh K MPEAOCTABICHUIO OTYETA
repes rpymnon.

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Camoopranmu3anus:
BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUAX NpoOIeMbl, TpeOyIolue peeHus;
OPHEHTUPOBATHCS B PA3IMYHBIX MOAXOJaX K MPUHATHIO pElIeHUH (MHAMBHIyalbHOE MPUHSATHE
pelIeHni, IPUHATHE PELIEHUH B TPYIIe);



CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM peIIeHHUs 33Ja4du (MM ero 4YacTh), BBIOMpATh CIOCOO
pemieHust y4eOHOM 3amauu ¢ y4€TOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATH IIpearaéMble BApUaHThl PELIEHUN;

COCTaBJIATh IUIAaH JeMcTBUM  (IUIaH  pealu3allid  HaMEYEHHOrO  aJfOpUTMa  pEIleHUs),
KOPPEKTHPOBATh MPEATIOKEHHBII arOPUTM € YIETOM MOJIyYSHHS HOBBIX 3HaHUH 00 N3ydaeMOM O0OBEKTE;

Jies1aTh BEIOOP B YCIIOBUSX IPOTUBOPEUMBON MH(POPMAUK U OpaTh OTBETCTBEHHOCTb 3a PELLICHHUE.

CamokoHTpoOJIb (pediexcusi):

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBALIMH U peIIeKCUH;

JIaBaTh OLEHKY CUTYAllMH U Ipelararh IUIaH €€ U3MCHEHUS;

YUHTBIBATh KOHTEKCT M IPEABHUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTHb IIPH PELICHUU
y4eOHOI1 3a/1auu, aJalTHPOBATh PEIICHUE K MEHSIOUIMMCS OOCTOSTEIILCTBAM;

OOBSICHATh IPUYMHBI JOCTHXKEHUS (HEAOCTHKEHMS) PE3yJIbTaTOB HH(POPMALIMOHHOH 1S TEbHOCTH,
J1aBaTh OLIEHKY MIPHOOPETEHHOMY OIBITY, YMETh HaXOAUTh IO3UTUBHOE B TIPOU3OMIEIICH CUTYaIlNH;

BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HW3MEHUBIIMXCS
CUTYyallUd, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YNbTATA LEJIH U YCIOBHUIM.

IMOLMOHATbHBIN HHTEJIEKT:

CTaBUTh ce0s1 HA MECTO JIPYrOro YeloBeKa, IOHUMAaTh MOTHBBI 1 HAMEPEHUS IPyToro.

IIpunsTHe ceds u apyrux:

OCO3HaBaTh HEBO3MOYKHOCTb KOHTPOJINPOBATH BCE BOKPYT AK€ B YCIOBHUAX OTKPBITOTO JOCTYyINA K
TM00BIM 00bEMaM HH(pOpPMAIIHH.

NPEJMETHBIE PE3YJIbTATbHI
K koH1y o6yuenus B 7 kjacce y o0yuatorierocst 0ynyt copMUpPOBaHbI CIEIYIOIUE YMEHUS:

MOSICHATh HA TMpPHMEpPax CMBICT MOHATUH «uH(pOpMarusy, «MHOOPMAIIMOHHBIA IPOIECCY,
«00paboTka nHpoOpMaLUNY, «XpaHEHHE HHPOPMALUNY, «TIepeada HHpopMaum»;

KOJMPOBATh M JCKOAMPOBATH COOOIIEHUS IO 33aJaHHBIM MPAaBHUJIaM, JIEMOHCTPHUPOBATH MOHUMaHHUE
OCHOBHBIX MPHUHIMIIOB KOAWPOBAaHUS HHGPOpPMALUU pa3IUnYHON NpHUpPOIbl (TEKCTOBOH, rpaduueckoi,
ayauo);

CpaBHUBATh JUIMHBI COOOLICHUH, 3aIMCAaHHBIX B PA3JIMYHBIX ajl(aBUTAX, ONEPUPOBATh €AUHUIIAMU
n3MepeHust HHPpOpMamoHHOTo 00BEMa M CKOPOCTH TIEpeaayy TaHHbIX;

OLIEHUBATh U CPAaBHUBATh Pa3MeEPhl TEKCTOBBIX, IpaMUeCKUX, 3BYKOBBIX (DaillioB U BH1€0(aNIIOB;

MPUBOANTEH MIPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHEHHS W TNepeadd WHPOpPMalnu, CPaBHUBATDH
UX KOJIMYECTBEHHbIE XapaKTEPUCTUKHY;

BBIJICJIATE OCHOBHBIE JTambl B WCTOPHM W TIOHUMATh TEHICHIMHM PAa3BUTHS KOMIBIOTEPOB H
IIPOrpaMMHOT0 00ecreueHus;

MOJTy4YaTh W MCIOJIB30BATh WH(POPMAIMIO O XapaKTEPUCTUKAX TEPCOHAIBHOTO KOMIBIOTEpA U €To
OCHOBHBIX 3JIEMEHTax (Tpoleccop, ornepaTuBHas NaMsTh, JOJITOBPEMEHHAs MaMsTh, YCTPONUCTBA BBOJA-
BBIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMITBIOTEPA C 33/1a4aMH, PEIIaeMbIMU C €r0 TIOMOIIBIO;

OPHEHTHUPOBATHCS B HEPAPXUYECKON CTPYKTYype (HaiIOBOW CHCTEMBI (3aIHMCHIBATH TOJTHOE HMS
¢aitna (xaranora), myTe K (ailny (karajory) mo HUMEIOIIEMYCs ONUCAaHHIO (ailloBOM CTPYKTYpHI
HEKOTOPOT0 MH(POPMAIIMOHHOTO HOCUTEIS ),

pabotath ¢ (ailloBol CUCTEMOI NMEepCOHAIBHOTO KOMITBIOTEPA C UCIOJIb30BAaHUEM I'pa)uyecKoro
uHTepdeiica, a WMEHHO: CO3/1aBaTh, KOMHPOBAThH, IE€pPEeMeEIIaTh, NEPEUMEHOBBIBATh, YAAISATH U
apXUBHPOBATH (ailsibl U KaTaJIOTH, UCTIOIb30BATh AHTUBUPYCHYIO IIPOTPAMMY;

MIPEJCTABIATh PE3YJIBTATHI CBOCH JESITEIPHOCTH B BHJIE CTPYKTYPHPOBAHHBIX MILTIOCTPUPOBAHHBIX
JOKYMEHTOB, MyJIbTUMEIUIHBIX IPE3ECHTAINN;

uckaTh mHpopmanuio B MHTEpHETE (B TOM 4HMCIE, MO KIIOYEBBIM CIIOBaM, IO HW300pakeHUIO),
KPUTHYECKH OTHOCUTHCS K HaWJIEHHOM MH(OpMAaIMM, 0CO3HABasi OMACHOCTh JUISl IMYHOCTU U OOIIECTBa
pacrpocTpaHeHHsT BPEJOHOCHOW HMH(OpMAIUK, B TOM YHCIE SKCTPEMHUCTCKOTO M TEPPOPUCTHUYECKOTO
XapakTepa;

MMOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

HCIOJIb30BATh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHKAIIUA;



cobmonath TpeOoBaHMs 0e30MacHON HKCIUTyaTallil TEXHUYECKHX CPEICTB MH()OPMAIIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJOTWH, COOJIOAaTh CETEBOW STHKET, 0a30Bble HOPMBI HWH(OPMAIOHHOM
THKH M TIpaBa NpuU paboTe C NMPWIOKEHUSAMH Ha JIOOBIX YyCTpoiicTBax M B VHTepHeTe, BHIOMpAThH
Oe3omacHbIe CTPAaTErny MOBEICHHS B CETH;

OPUMEHSATh METOABl MPOQUIAKTUKA HETAaTUBHOTO BIMSHUSA CPEACTB HH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 30POBbE TOIB30BATEIS.

K xonity o0yuenus B 8 ki1acce y o0ydaromierocst 0yyT chopMUpPOBaHbI CICYIONTUE YMECHHUS:

MOSICHATh Ha TMpUMEpax pasziiyusi MEXAY MNO3UIHMOHHBIMU W HENO3UIMOHHBIMH CHCTEMaMH
CUHCJICHUS,;

3aluChIBaTh U CpaBHUBATH leible uncia oT 0 no 1024 B pa3nuyHBIX MO3UIMOHHBIX CHCTEMax
cUHCIIeHHs (C OCHOBaHUSAMH 2, 8, 16), BBIMOIHATH apuMETUUECKHE ONlepaliuy Hajl HUMH;

pacKpbIBaTh CMBICT TOHATHM  «BBICKA3bIBAHUE», <JIOTMYECKAas OMepalus», <«JIOTHYECKOe
BBIpOKCHHE,

3aMUCHIBATh JIOTUYECKUE BBIPAKEHUSI C UCTIOIB30BAHUEM JIU3IBIOHKIIMU, KOHBIOHKIIUU U OTPULIAHUS,
OTIPEIEIATh UCTHHHOCTh JIOTHYECKUX BBIPAKEHUHN, €CIIM M3BECTHBI 3HAYEHUS UCTUHHOCTH BXOMSIIMX B
HEro NePEeMEHHBIX, CTPOUTH TAOJUIGI UICTUHHOCTH JIJISl JIOTHUYECKUX BBIPAKCHUN;

PacKpbIBaTh CMBICH MOHSATHH «HUCIIOIHUTENbY, «AJITOPUTMY, «IIPOTpaMMay, MOHUMAas pPa3HUILY
MEXTy YyIOTpeOIIEHHEM 3THX TCPMUHOB B OOBIICHHOW PeUr U B HHPOPMATHKE;

OMKCBIBATh AITOPUTM PEIICHUS 33/1a4l Pa3IMYHBIMU CIIOCOOAMH, B TOM YHCJIE B BUJIC OJIOK-CXEMBI;

COCTAaBJISITh, BHITIOJIHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECIOKHBIE aJITOPUTMBI C MCIOJIb30BAaHUEM
BETBJICHUI U LIUKIIOB JIJIsl YIIPABJICHUS UCIIONHUTENAMHU, TakuMu Kak Pobot, Uepenarika, YepTéxHuK;

WCIIOIb30BaTh KOHCTAHTHI M TEPEMEHHBIE PA3JIMYHBIX TUIOB (YMCIOBBIX, JIOTUYECKHUX,
CHUMBOJIBHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKECHHUSI, UCIIOIb30BaTh ONEPaTOp MPHCBANBAHUS;

KCIIO0JIB30BaTh MPHU pa3pabOTKe MPOTrpaMM JIOTUYECKHUE 3HAYCHHUS, OTIEPAIlMU U BBIPAKECHUS C HUMH;

aHAJIM3UPOBATh MPEIJIOKEHHBIE aJIrOpPUTMbI, B TOM YHCJE ONPEAeNATh, KaKue pe3yJbTaThl
BO3MOJKHBI TIPH 33JJaHHOM MHOYKECTBE MCXO/IHBIX 3HAYCHUH;

co3/aBaTh M OTJAKMBaTh IPOrpaMMbl Ha OJHOM H3 sA3bIKOB mporpammupoBanus (Python, C++,
[Tackanp, Java, C#, IlIkonpHBI ANTOPUTMHYECKUH SI3BIK), peanu3yrolue HECIOXKHBIE alrOPUTMBI
00pabOTKM YHCIOBBIX JAHHBIX C MCIOJIB30BAaHHWEM ITMKJIOB M BETBJICHUN, B TOM YHUCIE PEAU3YIOLIUE
MPOBEPKY JETMMOCTH OJHOTO IIEJIOTO YKCIIa Ha JIPYroe, MPOBEPKY HATYPAJIHHOTO YUCIA HA MPOCTOTY,
BBIIETICHUS [U(P U3 HATYpPAILHOTO YHCIA.

K koHIly 00ydeHus B 9 kjacce y oOyuatomierocst Oynyt copMUpPOBaHbI CIETYIOIUE YMEHUS:
pa30buBaTh 33ja4M HA MOA33Ja4, COCTABIIATh, BBIIOIHITH BPYUYHYIO U Ha KOMIIBIOTEPE HECIOXKHBIE
QJITOPUTMBI C UCIOJIb30BAHUEM BETBJIEHUH, IMKJIOB M BCIIOMOTATENbHBIX AJTOPUTMOB JJIsl YIPaBICHUS
WCTIOTHUTENISIMH, TAKUMU Kak Pobot, Uepenarika, YepTéxHUK;

COCTABJISATh U OTJIAXKUBATh MPOTrPAMMBI, PEATU3YIOIIUE THUIIOBBIE aITOPUTMbI 00pPaOOTKU YHCIOBBIX
MOCJIEI0BATENBHOCTEN MIIM OJTHOMEPHBIX YHCIIOBBIX MACCUBOB (IIOMCK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI
WIM KOJHMYECTBA 3JEMEHTOB C 3a/JaHHBIMU CBOWCTBAMHM) Ha OJHOM M3 S3bIKOB HPOTrPaMMHUPOBAHMS
(Python, C++, TTackans, Java, C#, IlIkoabpHBIH AIrOpUTMHYCCKH SI3BIK);

pacKpbIBaTh CMBICH MOHATHH «MOJENb», «MOAEIUPOBAHUE», OIPEAEHATh BUABl MOJEINEH,
OLICHMBATh aJIEKBAaTHOCTh MOJIETN MOJIEIINPYEMOMY OOBEKTY U LIETSIM MOJCIUPOBAHMUS;

UCMOJb30BaTh Tpadpl U JepeBbs Ui MOJEIMPOBAHUS CUCTEM CETeBOH U HEpapXUUECKOM
CTPYKTYpPBbI, HAXOUTh KpaTyaiuii myTe B rpade;

BBIOMpPATH CIIOCOO MPEJCTABICHUS JIaHHBIX B COOTBETCTBUU C INOCTAaBJIEHHOHW 3ajnaueil (TaOuiibl,
CXEMBbI, rpadUKH, IUarpaMMbl) ¢ UCIOJIb30BAHUEM COOTBETCTBYIOIIUX POrPAMMHBIX CPEICTB 00pabOTKH
JTAHHBIX;

WCIIOB30BaTh JJICKTPOHHBIE TaOMUIBI JUIsi OOpabOTKH, aHAW3a W BU3yaTU3AIMH YHCIOBBIX
JAHHBIX, B TOM 4YHCJ€ C BbIIEJICHUEM JHana3oHa TaOIHIbl M YINOPsAIOYMBAaHUEM (COPTHPOBKOM) €ro
3JIEMEHTOB;

CO3/1aBaThb U MPUMEHSATHh B AJIEKTPOHHBIX TaOMUIax (OpMynbl Ui pacy€ToB C MCIOJIb30BAaHHEM
BCTPOEHHBIX apupMeTHUECKUX QYHKIUN (CyMMUpPOBaHUE U MOICYET 3HAUEHUH, OTBEUYAIOLIUX 3a/laHHOMY
YCJIOBHIO, cpesiHee apu(pMETHUECKOe, TOUCK MAKCUMAaJIbHOIO 1 MUHUMAJIBLHOTO 3HAYEHHS), ADCOJIIOTHOH,
OTHOCHUTEINIbHOM, CMEIIaHHOH aJipecaluy;



UCIOJIb30BATh JIEKTPOHHBIC TAOJUIBI Ui YUCICHHOTO MOJEIMPOBAHUS B MPOCTBIX 3ajadax U3
pa3HbIX IPEIMETHBIX 00JIACTEH;

UCIOJIb30BAaTh COBPEMEHHbIE HMHTEPHET-CEPBHUCHI (B TOM 4YHCJIE€ KOMMYHHMKAIIMOHHBIE CEPBHCHI,
o0JlayHble XPAaHWININA JAaHHBIX, OHJIAWH-TIPOrpaMMbl (TEKCTOBBIE M TpaUUECKue pelaKkTOphl, CPellbl
pa3paboTKu)) B y4eOHOM U TIOBCETHEBHOM JIEATEIIHHOCTH;

IPUBOAUTH  TPUMEPHl  HUCMOJNb30BaHUS  IeOMH(GOPMALMOHHBIX  CEPBHUCOB,  CEPBUCOB
rOCY/IapCTBEHHBIX YCIYT, 0O0pa30BaTelIbHBIX CepBHCOB MHTepHeTa B y4eOHOW H TOBCEIHEBHOM
NesTeNbHOCTH;

WCIOJb30BATh PA3MYHBIE CPEACTBA 3alIMTHI OT BPEAOHOCHOTO MPOTPAMMHOTO OOecredeHus,
3alMIIATh [EPCOHAIBHYI0 HH(POPMALKI0 OT HECAHKIMOHMPOBAHHOIO JIOCTYNAa W €ro IMOCIeACTBUMI
(pasrnamieHusi, MOAMEHBI, YTPAThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKHX M COIMAIbHO-
IICUXOJIOTUYECKUX aCIEKTOB MCIOJIb30BaHUA ceTu MHTepHeT (ceTeBasi aHOHMMHOCTb, LIM(POBOH cien,
AyTeHTUYHOCTH CyOBEKTOB M PECYPCOB, OMACHOCTH BPEIOHOCHOTO KOJ1a);

pacrio3HaBaTh HOMBITKH U MPEAYNPEXIaTh BOBICUEHUE c€0sl U OKPYXKAIOIIUX B JECTPYKTUBHBIC U
KpUMHHAJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (B TOM 4Hcie KHOepOyUIMHT, (DUIINHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30OBATENBHBIE
padoThI padoThI pecypesl
Pasznea 1. llndpoBasi rpaMOTHOCTD
11 KomnberoTep — yHuBepcaibHOE YCTPOMCTBO 4.5 0.25 bubmuorexa [JOK
' 00pabOTKH JaHHBIX ' ' https://m.edsoo.ru/7f41646e
bubnnoreka [JOK
1.2 Hporpammer u ranHere 6.5 05 https://m.edscgg.ru/7f41646e
1.3 KomnerotrepHsie cetu 4.25 0.25 2 ﬁgg;?/cr)seeijz(iorﬁﬂ 416460
Htoro no pazneny 15
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
21 WNudopmanus u uHGopMaioHHbIE 6.5 05 bubnuoreka [IOK
' MPOIIECCHI ' ' https://m.edsoo0.ru/7f41646e
2.2 [Ipencrasnenne nudopmanmuu 8.5 0.5 2 Eggg?/?see%zioﬁ/? 416466
Wroro no pazneny 15
Pa3nen 3. UndopmanmoHHbie TEXHOJIOTUHN
bubnuorexa [JOK
3.1 TekcToBbIE TOKYMEHTHI 17 1 2 https://m.edS<I)_f).ru/7f41646e
bubmuorexa [JOK
32 Kowmbrorepras rpaguica ! . https://m.edsoo.ru/7f41646e
. bubnuorexa [JOK
3.3 MynbTrMeNITHBIE TPE3EHTALNN 12 1 4 https://m.eds00.ru/7f41646¢
Hroro no pazneny 36
Ha3Banue moayJis
PesepBHOe Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 10
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8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30OBATEABHBIE
padoTbI padoTbI pecypes
Pa3znea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bu6nuoreka [IOK
11 CHCTeMEI CHHCICHNA 1 05 https://m.edsoo.ru/7f418516
. bubnuoreka [{OK
1.2 DJIEeMEHThl MaTEMATUYECKON JIOTUKU 9 0.5 1 hitps://m.eds00.ru/7f418516
Wroro mo pazueny 20
Pa3nen 2. AnroputMbl ¥ IPOrpaMMHUpPOBaHNe
21 Hcnonaurenu U anropuTMsl. 19 1 Bbu6mmotreka [JOK
' AJITOpUTMHYECKHE KOHCTPYKIIMU https://m.edsoo.ru/7f418516
bubnmorexa LIOK
22 F13bIK IPOrpaMMHUPOBAHHS 27 . https://m.edsoo.ru/7f418516
bubmmoreka IIOK
23 AHAITH3 2ITOPHTMOB . https://m.edsoo.ru/7f418516
Hroro no pazneny 47
PesepBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 1
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https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI Beero Kontpoasubie  Tpakriuecke gg;,g?oo,;]};}l;)]bﬂ,ﬂe
padoThI padoThI pecypebi
Pasznea 1. llndpoBasi rpaMOTHOCTD
11 I'moGanbHas ceth IHTEpHET U cTpaTerun 9 05 bubmuorexa [JOK
0€30MMacHOTO TIOBEICHUS B HE https://m.edsoo.ru/7f41a7d0
1.2 Pabota B nH()OpMaAIMOHHOM MPOCTPAHCTBE 8 0.5 Egg;?lﬁ:igﬁﬁﬂ £41a7d0
Hroro no pazneny 17
Pa3nes 2. TeopeTrnueckue 0CHOBbI HH(POPMATHKH
2.1 MogenupoBaHue Kak METOJI IIO3HAHUS 20 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 20
Pa3zngea 3. Anroput™MbI M NIPOrpaMMHUPOBAHUE
3.1 Pa3paboTtka anropuTMoB U nporpamm 14 0.5 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41a7d0
bu6nmnoreka [{OK
32 Ynpapaete 3 05 sy edsoo r/7#41a7d0
Hroro no pazneny 17
Pa3nen 4. UndopmanmoHHbIe TEXHOJIOTUH
41 DNEeKTPOHHBIE TAOIHUIIBI 11 1 Eggi?ﬁgiii?{fﬂ £4137d0
492 WubopmalinoHHbIE TEXHOIOTUN B COBPEMEHHOM 1 bubnmnorexa [JOK
obmecTBe https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 12
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 0
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