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7 knace
Hudgposan zpamomnocmo

Komnvromep — ynugepcanvhoe ycmpoiicmeo 00padbomku 0aHHbIX

KomnbroTep — yHUBepcaJIbHOE BBIUMCIUTEIFHOE YCTPOMCTBO, paboTaroliee 1o mporpamme.
Tunsl ~ KOMIBIOTEPOB:  MEPCOHAJIBHBIE  KOMIIBIOTEPHI,  BCTPOEHHBIE  KOMIIBIOTEPHI,
CYNEepKOMIBIOTEPHI. MOOHUIIEHBIC YCTPOCTBA.

OcHOBHBIE KOMIIOHEHTHl KOMIIbIOTEpAa M HUX Has3HaueHue. [Ipomeccop. OmnepartuBHas Hu
JOJTOBPEMEHHAs aMsITh. Y CTPOWCTBA BBOJIA M BbIBOJIa. CEHCOPHBIN BBOA, JATYMKH MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOM ayTEeHTHU(DHUKAIINH.

HcTopus pa3BUTHS KOMIIBIOTEPOB M MPOrpaMMHOro obecrieueHusi. [IokoneHus: KOMIbIOTEPOB.
CoBpeMeHHbIE TEHEHIIUHN Pa3BUTHS KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapannenbHble BBIYUCIECHUS.

[lepconanbublii kommbroTep. Ilpomeccop u  ero XxapakTepuCTHKM (TakToBas YacToTa,
paspsaHocTh). OnepaTuBHas naMmsATh. JloaroBpeMeHHasl namsTh. Y CTPOMCTBAa BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JAaHHBIX (OMEpaTUBHAs MaMATh KOMIIbIOTEpa, KECTKUH M TBEPAOTEIbHBIN
JIMCK, IOCTOSIHHAS TAMATh CMAapT(OHA) U CKOPOCTh IOCTYTIA JJISl pAa3IHMYHBIX BUIOB HOCUTEIIEH.

Texnuka 06€30MacHOCTH U MpaBUiIa pabOTHI HA KOMITBIOTEPE.

Ilpozpammor u 0annvie

IIporpammuoe obecriedeHue KommbloTepa. [lpukiagHoe mnporpaMMHOe —oOecreueHHe.
CuctemHoe mnporpamMmHoe obecnedenue. Cucremsl mnporpammupoBanus. [IpaBoBas oxpana
nporpaMM U JIaHHBIX. becmimaTHble W ycioBHO-OeciuiaTHele mporpaMMmbl. CBobOoaHOe
porpaMMHOe oOecrieueHue.

@aiinbl 1 nanku (karanoru). IlpuHimnel noctpoeHus QainoBbix cucteM. [lonnoe ums daiina
(mankn). ITyTe k Qaiiny (manke). Pabota c ¢aitnamu u xaTamoramu CpeCcTBaMU ONEPAITIOHHON
CHCTEMBI: CO3/laHHe, KONHMPOBAaHUE, MEpPEeMELICHUE, NMEePEeUMEHOBAHNE M ynaaleHue QaiyioB u
nanok (karanoroB). Tumbl ¢aiinoB. CaoiicTBa (haiinoB. XapakTepHble pa3Mmepsl (Hailios
pa3NUYHBIX TUNOB (CTpaHUIA TEKCTa, SJEKTPOHHAas KHMra, Qororpadus, 3amuch IECHH,
BUJICOKJIMII, TIOJHOMETPaKHBIA (uibM). ApXuBanus JaHHbIX. lcmonb3oBaHue mnporpamm-
apxuBatopoB. PaiinoBblii MeHemkep. [louck ¢aiioB cpeacTBaMu ONepaluOHHON CUCTEMBI.

KomMmnbrotepHslie BUPYCBI M JpyTrHe BpPEIOHOCHBIE IIporpaMMsl. IIporpaMmel i 3alUTHl OT
BHUPYCOB.

Komnvromepnuvie cemu

O6wenunenne komnpioTepoB B cetb. Cerb MHTepHer. Beb-cTpanuna, BeG-caiiT. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlonckoBbie cucremsbl. [louck nmH(pOpManMu MO KIIOYEBBIM
CJIOBaM U 1o u3o0paxennto. BepuduuupoBanHocTs nHpopmalmu, norydeHHon u3 Murepuera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALMH.

CereBoii 3TuKeT, 0a30BbIe HOPMBI MH(POPMALMOHHOM STHKH W TpaBa NpH padoTe B CETH
Wutepner. Ctpateruu 6e3onacHoro noseneHus B IuTepHere.

Teopemuueckue 0cHO6bl UHPOPpMaAmMUKU

Hungopmayua u ungopmayuonnsie npoyeccol

WNudopmanus — OIHO U3 OCHOBHBIX MOHITUN COBPEMEHHON HAYKH.

WNudopmanus kak cBeieHus, IpeJHa3HAUYCHHbIE Ui BOCIIPUATHUS YEIOBEKOM, U MHPOpMALIUs
KaK JJaHHbIe, KOTOPbIE MOTYT OBITH 00pabOTaHbl aBTOMAaTU3UPOBAHHON CUCTEMOM.

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh ONMUCAHMS HENPEPBIBHBIX OOBEKTOB U MPOIIECCOB C
IIOMOUIBIO AUCKPETHBIX JaHHbIX.



WNudopmanroHHble MpOIEecChl — MPOIECChl, CBA3aHHBIE C XpaHEHHEM, IMpeoOpa3oBaHUEM U
repeayei TaHHbIX.

Ilpeocmaenenue ungpopmayuu

CumBon. Andasut. MomHuocte andasura. Pa3zHooOpasue SA3bIKOB U angaBUTOB.
EcrecTBeHHble M (QopManbHBIC S3BIKH. AJ(aBUT TEKCTOB HAa PYCCKOM si3bIKE. JIBOMYHBIH
anpasut. KonndyectBo BCEBO3MOXKHBIX CIIOB (KOAOBBIX KOMOHMHAIMI) (PUKCUPOBAHHOMN [UIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme mo0oro andasuta k JgBOoMYHOMY. KomudecTBo
Pa3NUYHBIX CJIOB (PUKCHPOBAHHON JTMHBI B alihaBUTE ONpPEIEIEHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO anaBuTa C MOMOIIbIO KOJOBBIX CJIOB B JPYyroMm ajgaBHTe;
KO/I0Bas TabJnia, JeKOJUpOBaHHE.

JBonunsrii koj. [IpeacraBnenue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBUTE.

Nudopmannonueii  00bEM  JaHHBIX. bBUT— MUHUMaNbHAas EAWHHUIIA  KOJIMYECTBA
uHpOpMaLUy — JBOWYHBIN pa3pan. Exunuiisl nusmepenus HHPOPMALMOHHOTO 00bEMA TaHHBIX.
Bur, GaiiT, knmito0aiiT, MerabainT, ruraGamr.

CkopocTb nepenauu JaHHbIX. EQUHUIBI CKOPOCTH NEPEAAYU TAHHBIX.

KogupoBanue texcroB. PaBHomepHblii koa. HepaBHomepnsbiii koa. Komuposka ASCIIL
Bocsmubutasie koaupoBku. [lonstue o konupoBkax UNICODE. JlexonupoBaHue cooOmmeHui ¢
MCTIOJIb30BAaHUEM PAaBHOMEPHOTO U HEpaBHOMEPHOTO Koja. HpopMannoHHbIH 00BEM TEKCTa.

Hckaxenne nHpopmaruu rnpu nepeaaye.

OOmee mnpencraBieHne O MOUGPOBOM MPEACTABICHUM ayJHOBU3YAIBHBIX U JIPYTHX
HENPEPBIBHBIX JTaHHBIX.

Komuposanue nsera. L{BetoBsie Moaenu. Moaens RGB. I'mybuna kogupoBanus. [lanutpa.

PactpoBoe u BekTOopHOE npezcTaBieHne nuzo0paxenuii. [Tukcens. Onenka nHHOPMAIIIOHHOTO
00bEMa TpagUeCKUX JAHHBIX JUIsl pACTPOBOTO U300paKEHUSI.

Konuposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KonuuecTBo kaHaIoB 3alKCH.

OneHka KOJMYECTBEHHBIX I1apaMETPOB, CBA3aHHBIX C IPEICTaBICHUEM M XpaHEHHEM
3BYKOBBIX (DaiiJIOB.

Hngopmayuonnsvie mexnonozuu

Texcmoegvie 00Kymennbol

TexkcToBble JOKYMEHTHI M WX CTPYKTYypHBIE B3JIEMEHTHI (CTpaHuIa, ab3al, CTpOKa, CIOBO,
CUMBOIN).

TekcToBbIll TpoLIECCOp — WHCTPYMEHT CO3MAaHUS, PENAKTUPOBAHUS U (OpPMATHPOBAHUS
tekctoB. [IpaBunma nHabopa Tekcra. PenmaktupoBanme Ttekcra. CBoiictBa cumBonoB. Ilpudrt.
Tuner mwpudroB (pydneHble, ¢ 3aceykamMH, MOHOIIMPHHHBIE). [lomykKupHOE M KypCHUBHOE
Hauepranue. CBoiicTBa a03aleB: TpaHUIIbI, a03alHBI OTCTYN, HHTEPBaJl, BBIPABHHUBAHUE.
[TapameTtpsl ctpanuibl. CtuaeBoe GopMaTupoBaHHE.

CrpykTypupoBaHue HH(POPMAIUU C TOMOIIBIO CIIUCKOB U Ta0iull. MHOrOypOBHEBbIE CIIUCKHU.
Jlo6aBneHue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka wu300paxeHUil B TEKCTOBbIE JOKYMEHTHL. OOTekaHHe H300paXeHUH TEKCTOM.
BxuttoueHne B TEKCTOBBIA JOKYMEHT Auarpamm, (Gopmys, HyMepaliu CTpaHHUIl, KOJIOHTUTYJIOB,
CCBUIOK U .

IIpoBepka mnpasomnucanus. PaccraHoBka mepeHocoB. ['onocoBoil BBoA Tekcra. Onruueckoe
pacnio3HaBaHue TekcTa. KommbroTepHblil nepeBos. Mcnons3zoBanue cepBucoB cetu MHTepHeET
it 00pabOTKU TEKCTA.

Komnvromepnas zpaghuka

3HaKOMCTBO C TpapHUuecKUMH pedakTopamu. PactpoBble pucynku. Mcnonb3oBaHue
rpaduuecKux MPUMUTUBOB.

Omnepanyu peaakTUpOBaHUs TpaduuecKux 0OBEKTOB, B TOM uucie mudpoBbix (oTtorpadmuii:
U3MEHEHHE pa3Mmepa, oOpe3ka, IOBOPOT, OTpakeHHe, pabora ¢ obOnacTaMu (BbIICICHHE,
KOIIMPOBAHUE, 3aJIMBKa [IBETOM), KOPPEKIHS 1IBETA, IPKOCTH U KOHTPACTHOCTH.



Bekropnas rpaguka. Co3ganne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU TEKCTOBOTO
mpoleccopa WIM Jpyrux mnporpamm (mpuiokeHuit). JloOaBieHHe BEKTOPHBIX PHUCYHKOB B
JOKYMEHTBI.

Mynsmumeduiinvie npezenmayuu

[MoaroroBka MynbTUMEAMHHBIX mpe3eHTanmii. Crnaiin. JloOaBneHue Ha ciaif TekcTa M
n300paxeHuii. Pabora ¢ HECKOIBKUMH CaiiIaMu.

JloGaBrieHre Ha clai ay JHOBU3yalbHBIX JaHHBIX. AHUMAIM. [ UIiepcehlIKy.

8 kiacc
Teopemuueckue 0cHOGbl UHPOPpMaAmMUKU

Cucmemul cuucnenusn

Heno3unmonHsle ¥ MO3UIMOHHbBIE CUCTeMbI cuncieHus. Andasut. OcHoBanue. Pa3Bépuyras
¢dopma 3anmcu yncina. [lepeBoa B I€CATHUHYIO CUCTEMY YHCEN, 3alMCAHHBIX B IPYTHX CHCTEMax
CUMCIICHUS.

Pumckas cucrema cuuciaeHusl.

JIBonunas cucreMa cuucnenus. [lepeBo unensix uncen B npeaenax ot 0 go 1024 B ABOMUHYIO
cucreMy cuucieHus. BoceMmepuuHas cucrema cuucieHus. IlepeBon ducen u3 BOCBMEPUYHOMU
CHCTEMBbl B JIBOMYHYIO M JECATHYHYIO CHCTeMbl U oOparHo. lllecTHaanarepuuHas cuctema
cuncnenus. llepeBoa uncen u3 mMIECTHAALIATEPUYHON CUCTEMBI B IBOMYHYIO, BOCBMEPUUHYIO U
JECATUYHYIO CUCTEMBI B 00paTHO.

Apudmerndeckue onepauy B JBOUYHON CUCTEME CUUCIICHHUS.

Inemenmol mamemamuieckoil 102UKu

Jlornueckue BbICKa3biBaHMs. Jlornmueckue 3HaueHMWsI BBICKA3bIBAaHMHM. OJIEMEHTapHbIE U
COCTaBHbIE BbICKa3blBaHUs. Jlornyeckue onepanuu: «m» (KOHBIOHKIMS, JIOTHYECKOE YMHOKEHHE),
«unmy (OIU3BIOHKIUS, JIOTMYECKOE CIIOKEHHE), «He» (Jiormueckoe otpuianue). Ilpuopurer
Joruueckux omnepanui. OnpeneneHre UCTUHHOCTH COCTaBHOIO BBICKAa3bIBaHUS, €CIM M3BECTHBI
3HA4eHUsT MCTUHHOCTM BXOJSIIMX B HEro 3JEMEHTapHbIX BbICKa3bIBaHMH. Jlormueckue
BelpakeHMs. llpaBuna 3amucu Jormueckux BbIpaxeHuil. [locTpoeHue TabMUI HMCTHUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMU OCHOBAMHU KOMIIBIOTEPA.

Anzopummsl u npozpammuposanue

Hcnonnumenu u anzopummol. Anzopummuueckue KOHCmpyKyuu

[lonste anropurma. McnonHuTenu anropuTMoB. ANTOpPUTM Kak IUIAH  yNPaBICHUS
HCIIOJTHUTEIIEM.

CpoiictBa amroputma. CrocoObl 3amucy alropuTMa (CJIOBECHBIM, B BHUAE OJIOK-CXEMHI,
IIporpaMma).

AnropurMuyeckue KOHCTPYKIMM. KOHCTpyKuus «cienoBaHue». JIMHEHHBIM alroputM.
OrpaHM4eHHOCTb JIMHEMHBIX aJITOPUTMOB: HEBO3MOYKHOCTH IIPEILYCMOTPETH 3aBUCHUMOCTH
MIOCJIE0BATEIBHOCTH BBIIOIHIEMBIX JEHCTBUI OT UCXOIHBIX JaHHBIX.

KoHcTpykuus «BeTBICHHE»: IMONMHAs U HemosiHas (GopMbl. BHINOIHEHHWE M HEBBIOTHEHHE
yCII0BUS (MICTUHHOCTD U JIOXKHOCTB BbICKa3bIBaHUs). [IpocThie U cOCTaBHBIE YCIOBHS.

KoHcTpykuns «IOBTOpEHUs»: LUKIBl C 3aJaHHBIM YHCIOM IIOBTOPEHMM, C YCIOBUEM
BBITNIOJTHEHMS, C IEPEMEHHOM LIUKJIA.

Pazpabotka g (OpMaIbHOTO HCIOJHUTENS AJITOPUTMA, MPHUBOISAIIETO K TpeOyemomy
pe3yabTaTy NpU KOHKPETHBIX MCXOAHBIX NaHHBIX. Pa3paboTka HECIOXXHBIX AJITOPHUTMOB C
UCTIOJIb30BAHUEM IMKJIOB M BETBJICHUH Ui YIpaBieHHs (OPMAIBHBIMUA HCIIOTHUTEISIMH,
takuMu kKak Pob6ot, Yepenamka, YepTé&xHuk. BrlnosHeHHE anropuTMOB BPYYHYI0 M Ha
KoMmIbioTepe. CHHTaKCHUECKHE U JIOTHYecKue omuOKu. OTKa3bl.

A3vik npocpammuposanusn

S3pik mporpammupoBanus (Python, C++, [lackans, Java, C#, IlIkoapHBIN ANTrOpUTMHYECKHIA
S3bIK).

Cucrema nporpaMMUpOBaHuUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUUK.



[lepemennast: Tum, umsi, 3HaueHue. Llenple, BENECTBEHHbIE M CHMBOJIbHBIE IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApH(PMETHUYECKHE BBIPAKECHUS U TOPAJOK HMX BBIYHUCICHUS.
Onepanuu ¢ 1eapIMU YUCIIaMU: LENOYUCIEHHOE JEJIEHUE, OCTATOK OT JICJICHMSL.

BerBnenus. CocraBHble yCIOBHS (3alIUCh JIOTUYECKUX BBIPDAKEHUN HA H3y4acMOM  SI3bIKE
nporpaMMupoBanus). HaxoxneHne MUHMMyMa U MakCUMyMa W3 JBYX, TPEX M YETBIPEX UHUCEI.
Pemenune kBagpaTHOrO ypaBHEHMSI, IMEIOILETO BEIIECTBEHHbBIE KOPHHU.

Juanorosasi oTiajaka MporpaMm: IOIIATOBOE BBINOJIHEHHE, IPOCMOTP 3HAYEHWH BEJIMYUH,
OTJIaOYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Hukn c¢ ycnoBuem. Anroput™m EBkiaMza ans HaxokKAeHHsT HAMOOJBIIEro OOILIETo AeNUTeNs
JBYX HaTypaJbHBIX umcel. Pa3OueHne 3amicu HaTypajJbHOTO YMCIia B MO3UIIMOHHON CHCTEME C
OCHOBAaHHEM, MEHBIIUM WM paBHBIM 10, Ha OTAETBHBIE HUDPHI.

Hukn ¢ nepemMeHHON. AJNITOPUTMBI IPOBEPKU AEIUMOCTU OJHOTO LIEJIOr0 4Hcia Ha JpYroe,
IIPOBEPKU HATYpaJIbHOTO YHCIIa HA IPOCTOTY.

OO0paboTka CHUMBOJNBHBIX JNaHHBIX. CHUMBOJIBHBIE (CTPOKOBEIE) MepeMeHHbIe. [[oCHMBOIBHAS
obpaboTka cTpok. [Togcy€r YacTOTHI MOSBICHUS! CUMBOJIA B CTpOKe. BeTpoeHnHble pyHKIUM 115
00pabOTKHU CTPOK.

Ananusz anzopummos

Omnpenenenrie BO3MOXKHBIX pe3yJbTaTOB pabOThI aITOPUTMA TPU JAHHOM MHOKECTBE BXOJHBIX
JAHHBIX; OIIPEJIEIIEHUE BO3MOKHBIX BXO/IHBIX IaHHBIX, IPUBOAALIMX K JaHHOMY pE3YyJIbTaTy.

9 kJ1acc
Hugposas zpamomnocmo

I'nobanvnas cemy Hnmepnem u cmpamezuu 6€30nacHozo noeedeHus 6 Hell

I'moGanbnas cetrb WutepHer. I[P-ampeca yznoB. CereBoe XpaHeHHE JaHHBIX. MeTOJbI
WH/IMBUYATbHOTO M KOJUIEKTMBHOTO pa3MeEIleHUs HOBOW HMHQpOpManuu B ceTd MHTepHeT.
Bonbive nannble (MHTEPHET-IaHHbBIE, B YACTHOCTH, JAHHBIE COLMAIBHBIX CETEH).

[Tonsarue 06 nHPOPMALIMOHHOM Oe30macHOCTU. YTPO3bl HHPOPMALIMOHHONW 0€301MacHOCTH IPU
pabore B TJ00ambHOW CETH M METOABl NPOTHUBOACHCTBUS uM. IlpaBuina Oe3zomacHOM
ayreHTHU(UKanuu. 3amuTa JuyHOW MHpopMmauuu B cetd MHrepuer. besomacHble crpareruu
noBeneHuss B cetu MutepHer. [lpenynpexieHue BOBJIEUEHHS B JECTPYKTHUBHBIE H
KpUMHHAJIbHbIE (DOPMBI CETEBON aKTUBHOCTH (KUOEpOyIUIMHT, (DUIIMHT U Ap.).

Paboma ¢ ungpopmayuonnom npocmpancmee

Bunsl gearensHoctu B cetn VHTepHeT. MHTEpHET-CEepBUCH: KOMMYHUKAIIMOHHBIE CEPBUCHI
(mouroBast ciy»x0a, BUACO-KOH(EPEHI-CBSI3b U T. II.); CIIPABOYHbIE CIY>KOBI (KapThl, PAaCIUCAHUS
U T. I1.), TOUCKOBBIE CITY>KOBI, CIIy>KObI OOHOBIICHHSI IPOrpaMMHOr0 odecriedeHus u Ap. CepBUCH
roCyJapcTBeHHbIX yciuyr. OOnayHble XpaHwinia AaHHbIX. CpelcTBa COBMECTHOU pa3pabOTKH
JOKYMEHTOB (oHmaitH-oducel). [IporpammHoe obecriedeHne Kak BeO-CEpBUC: OHIAHHOBBIC
TEKCTOBbIE U TpapUUECKUE PEAAKTOPHI, CPebl pa3pabOTKH MPOrpamM.

Teopemuueckue ocHo6bl UHOpMamuKu

Mooenuposanue Kax memoo no3HaHus

Mogens. 3amaum, pemraeMble ¢ TOMOIIBI0 MojaenupoBaHus. Kiaccupukanum Mopemei.
Marepuanbible (HaTypHblE) W HH(OpPMalUMOHHBIE Mojenu. HempepbiBHbIE W JUCKPETHBIC
monenu. Wmutaumonnele wmozenu. Mrposele wmomenu. OrneHka aJeKBaTHOCTH MOJEIH
MOJICIIUPYEMOMY OOBEKTY U LIEJISIM MOJICITUPOBAHUSI.

Tabnuunble Mmogenu. Tabnuia Kak MpencTaBIeHne OTHOIICHHS.

ba3bl nannbix. OTOOp B TAONIHUIE CTPOK, YOBIETBOPSIOMIUX 3aJAHHOMY YCJIOBUIO.

I'pad. Bepmmna, pebpo, myTs. OpHEHTHPOBaHHbIE U HEOPHUEHTHpOBaHHBIE rpadbl. JlnmHa
(Bec) pebpa. BecoBas wmarpuma rpada. nuna myta Mexnay BepmmHamu Tpada. Iloumck
ONTUMANIFHOTO NyTH B rpade. HauanpHas BepimHa (MCTOYHHMK) U KOHEYHAsl BepIIMHA (CTOK) B
OpPHEHTUPOBAaHHOM rpade. BrluncieHune koauuecTBa MyTed B HANPABICHHOM AIMKIMYECKOM

rpade.



Hepeso. Kopens, BepimHa (y3en), JucT, pedpo (ayra) aepesa. Boicota nepesa. [lonaepeso.
[Tpumeps! ucnons3oBaHus AepeBbeB. [lepebop BapuaHTOB C MOMOIIBIO JiepeBa.

[lonsTie MaTemMaTHMUeCKOM MOAENW. 3ajayd, pPElIaeMble C IOMOLIbI0 MaTEMaTHYECKOTO
(KOMIBIOTEPHOT0) MoAenpoBaHusi. OTINYNEe MaTEMATUYECKON MOJIETN OT HAaTypHOU MOJEIH U
OT CJIOBECHOT'O (JINTEPAaTYpPHOT0) OMHCAHUS OOBEKTA.

Oranbl KOMIIBIOTEPHOTO MOJEINPOBAHUA: ITIOCTAHOBKA 33/1a4y, IOCTPOEHUE MATEMAaTHYECKOU
MOJENY, MpOrpaMMHas  peanus3alus, TECTUPOBAHUE, IPOBEAEHHE  KOMIIBIOTEPHOIO
AKCIIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, yTOUHEHHE MOJEIH.

Anzopummol u npozpammuposanue

Paspadbomka anzopummoe u npozpamm

Paz6uenue 3anaun Ha noazanayn. CocTaBiIeHUE ITOPUTMOB U MPOTPAMM € HCIIOJIB30BaHUEM
BETBJICHUH, LMKJIOB M BCIIOMOTATEIbHBIX AJTOPUTMOB JUIs YIpaBlIeHUs HcHoiaHHUTeneM Pobot
WJIU IPYTUMU UCIIOJHUTEISAMU, TaKUMHU Kak Uepenaika, UepTE€KHUK U 11p.

Tabnuunbie BenuuuHbl (MaccuBbl). OpHOMepHBIEe MaccuBbl. COCTaBIeHHWE M OTJIaJKa
IpOTpaMM, PEaTU3YIOUINX THUIIOBBIE alTOPUTMBI 0OPaOOTKH OJJHOMEPHBIX YHCIOBBIX MAaCCHUBOB,
HAa OJHOM U3 S3bIKOB mporpammupoBanus (Python, C++, Ilackams, Java, C#, IkonbHBIH
AnroputMuueckuil  SI3bIK): 3allOJIHEHHWE YMCIOBOIO MAacCUBa CIIy4alHBIMM UHCJIAMM, B
COOTBETCTBUH C (POPMYJIOHN MM MyTEM BBOJA YHCEIN; HAXOXKIACHUE CYMMBI 3JIEMEHTOB MacCHBa;
JMHEHWHBIM IIOMCK 3aJaHHOrO0 3HA4YCHUS B MAcCHBE; IMOACYET DJIEMEHTOB MAaCCHBa,
YIOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBMIO; HAaX0XJIEHHE MHHUMAJIbHOIO (MaKCHUMAJIBHOIO)
aneMeHTa maccuBa. COpTUPOBKA MacCUBa.

O06paboTka MOTOKA JaHHBIX: BHIYMUCIEHUE KOJIMYECTBA, CYMMBI, CPEIHEr0 apu(pMETHYECKOrO,
MUHUMAQJIBHOTO WM MaKCHUMaJbHOTO  3HA4EHMsI  BJEMEHTOB  IIOCJIEOBATEIBbHOCTH,
YZIOBJIETBOPSIIOLINX 33JaHHOMY YCJIOBHIO.

Ynpaenenue

Vnpasnenune. Curnan. OOpatHast cBs3b. [lomydyeHue CUTHANIOB OT IU(POBBIX JATYUKOB
(kacaHusi, pacCTOSIHMA, CBETa, 3ByKa W Ap.). Ilpumepbl HMCHOIB30BaHUS MPUHIMIA OOpaTHOU
CBSI3M B CHUCTEMaxX YIPaBJIIEHHUS TEXHUYECKMMH YCTPOWCTBAMU C IOMOILIBIO JAATYUKOB, B TOM
qucie B pOOOTOTEXHHUKE.

[Ipumepsl poOOTU3UPOBAHHBIX CHUCTEM (CHCTEMa YIIPaBJICHUS JBH)KEHHEM B TPAHCIIOPTHOM
CUCTEME, CBApOYHAasl JIMHMS aBTO3aBOJa, ABTOMATHU3MPOBAHHOE YINPABJIECHUE OTOIIEHHUS J0Ma,
aBTOHOMHAsI CHCTEMA YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM H T. I1.).

Hugpopmayuonnvie mexnonozuu

Dnekmponunvie madauywvl

Ilonatue 00 »NMEKTPOHHBIX Tabnunax. TUIbl JaHHBIX B SYEHKax SJICKTPOHHON TaOMIHUIIBL.
PenaxktupoBanue u popmarupoBanue tabnun. BerpoeHHble PyHKIUM 7S TOMCKAa MaKCHUMyMa,
MUHHMYyMa, CyMMbl M cpeaHero apudmerndyeckoro. COpTHpOBKa JaHHBIX B BbIIECICHHOM
nuanasone. lloctpoeHune pamarpamMMm (THcTOrpamMma, KpyroBash —JauarpaMma, TOYeuyHas
auarpamma). Beibop tuma nuarpamMmel.

[IpeobpazoBanue dopmyn mpu KommpoBaHUH. OTHOCHUTENBbHAS, aOCONIOTHAS W CMELIaHHAs
azpecarus.

VYciioBHBIE BBIYMCICHUS B AJIEKTPOHHBIX Tabmumax. CyMMUpOBaHHE W TOJACUET 3HAUCHUH,
OTBEYAIOIIUX 3aJaHHOMY YycioBuioo. OOpaborka OonpmuMx HAOOPOB HaHHBIX. YuCIEeHHOE
MOJICIIMPOBAHHUE B AJIEKTPOHHBIX TAOIHUIIAX.

Hugpopmayuonnvie mexnonozuu é coepemennom ooujecmee

Pone nH(pOpMAIMOHHBIX TEXHOJOTUH B Ppa3BUTHM SKOHOMHMKHM MHpa, CTPaHbI, PErHoHA.
OTKpbITBIEe 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccun, cBszanHble ¢ HHGOPMATHKOW M HMHGOPMAIIMOHHBIMH TEXHOJIOTHUSMHU: BeO-
IU3aifiHep, MPOrpaMMHUCT, Pa3pabOTUYMK MOOWIBHBIX MPUIOKEHUH, TECTUPOBILUK, APXUTEKTOP
MIPOTPaMMHOT0 00ecrieueH s, CIEIMAINCT 10 aHAJN3y JaHHbBIX, CHCTEMHBIH aJMUHUCTPATOP.



IIVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yNIbTaThl UMEIOT HANPABICHHOCTh HAa PELICHUE 33]1a4 BOCIIMTAHUS, Pa3BUTH
U COIMANU3aIK 00yUaloMMUXCsl CPEICTBAMU MIPEMETA.

Ilampuomuueckoe éocnumanue:

" [[EHHOCTHOE OTHOULIEHHME K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY
HAClIeINI0; TOHMMAaHHE 3HAYEeHUS HH()OPMATHKU KaKk HAyKH B HKU3HH COBPEMEHHOTO
oOmiecTBa; BJIaJCHHE JIOCTOBEpHOW uHpoOpMamMeld O TEepelOBbIX MHPOBBIX H
OTEYECTBEHHBIX JOCTIKEHHMAX B o00Onactd HHGOPMATHKH U  HUH(OPMAIIMOHHBIX
TEXHOJIOTH; 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHUAX O LUPOBOH TpaHchHopMaIu
COBPEMEHHOT0 O0IIECTRA.

/lyxoeéno-upaecmeennoe éocnumanue:

" OpHEHTalys Ha MOpPAJbHBIC IIEHHOCTH W HOPMBI B CHUTYyalUsSX HPABCTBEHHOTO BBHIOODA;
TOTOBHOCTh OLIEHMBATh CBOE IOBEIECHUE U IOCTYIKM, a TAK)KE MOBEAEHUE U IMOCTYIKU
OpYTUX JIOAEH C IMO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEACTBUM MOCTYIIKOB; aKTUBHOE HENPUSITHE aCOLMAIBHBIX IOCTYIKOB, B TOM YHCIE B
cetu UnTepHer.

I'pasicoanckoe 6ocnumanue:

" [IPEACTaBICHHE O COLMAJIbHBIX HOpMAax M IMpaBWIaX MEXKIUYHOCTHBIX OTHOILIEHUN B
KOJJICKTHBE, B TOM UHCJIE€ B COLMAJIBHBIX COOOILIECTBAaX; COOMIONEHHE MPaBUII
0€30IacHOCTH, B TOM 4YHCJIE€ HAaBBIKOB O€30MacHOrO TOBEJCHHUS B HHTEPHET-CPEJE;
TOTOBHOCTh K Pa3HOOOpa3HONW COBMECTHOH [EATENbHOCTH INPH BBHIOJHEHUU Y4YEOHBIX,
MO3HABATENBHBIX 3a/1a4, CO3JaHUN YUYEOHBIX NMPOEKTOB; CTPEMIICHHE K B3aUMOIIOHUMAaHHIO
Y B3aUMOIIOMOIIM B IPOILECCE ATOH y4eOHOH NesTeTbHOCTH; TOTOBHOCTh OLIEHUBATh CBOE
MIOBEICHUE U NIOCTYIIKU CBOMX TOBApULIEH C MO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUM MOCTYIIKOB.

Ilennocmu nayunoz2o noznanusa:

* chOpMHPOBAHHOCTH MHUPOBO33PEHUYECKUX  IPEACTABICHUN 00 UHpOpMaLnH,
MH(POPMALIMOHHBIX MpoIeccax ¥ HHPOPMALMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH NMPAKTHKU M COCTABJISIOIINX
0a30ByI0 OCHOBY JUISl IOHUMAaHUS CYIIIHOCTH HAYYHOW KapTUHBI MUPA;

" yHTEepec K OOyYeHHWIO W IO3HAHMIO; JIFOOO3HATENBHOCTh; TOTOBHOCTh M CHOCOOHOCTH K
caM0o00pa30BaHUIO, OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOyYeHHUS B
JalbHEHIIIEM;

" OBJAJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATEIbCKON JEATENIBHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE ONbITa, HAOIIONEHUH, MOCTYNKOB M CTPEMJICHHE COBEPIICHCTBOBATH ITyTH
JOCTHIKEHUSI MHIAMBHIyaJIbHOTO M KOJUIEKTUBHOTO OJIaromoiyyus;

* cpOpMHPOBAHHOCTh  MH(POPMALMOHHOM  KyJIbTypbl, B TOM  YHCJE€  HABBIKOB
CaMOCTOSITENILHOW ~ paboThl ¢  y4eOHBIMH TEKCTaMH, CIPaBOYHOM JIUTEPaTypoOi,
pa3HOOOpa3HBIMU  CpEICTBAMH HH(POPMALMOHHBIX TEXHOJOTMH, a TaKkKe YMEHUs
CaMOCTOSITENIEHO ONPEAETATh eI CBOETO 00yUeHUsl, CTaBUTh U (HOPMYITUPOBATh I ceOs
HOBBIE 33J1aud B yuéOe M MO3HABATENILHON JIEATEIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
CBOEH ITO3HABATEIbHOM ACATEIBHOCTH;

Dopmuposanue Kyaomypol 300p06b:

® (OCO3HAHME LIEHHOCTH JKU3HU; OTBETCTBEHHOE OTHOILLIECHHUE K CBOEMY 310POBbIO; YCTAHOBKA
Ha 37I0POBBIN 00pa3 )KU3HU, B TOM YHCIIE U 32 CUET OCBOCHHS U COOIOIEHUsT TpeOOBaHUI
0e30macHOil  JKCIUTyaTallid  CPeICTB  MH(POPMALMOHHBIX W KOMMYHHUKAIIHOHHBIX
texHosoruit (UKT).

Tpyooeoe éocnumanue:



MHTEpEC K MPaKTHYECKOMY M3Y4eHHUIO mpodeccuil 1 Tpyaa B chepax npodeccuoHanbHOM
NesITeIbHOCTH, CBA3aHHBIX C MHOOPMATHKON, IPOrPAMMUPOBAHHEM U WH(POPMAIIMOHHBIMH
TEXHOJIOTHSIMHM, OCHOBAaHHBIMH Ha JIOCTH)KCHUSX HAayKd HWHPOPMATUKA U HAY4YHO-
TEXHUYECKOTO MPOrpecca;

OCO3HAHHBIM BHIOOP W TOCTPOCHHE WHAMWBUIYAIbHOM TpaeKTOpuu OOpa3oBaHUS H
KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

IKonozuueckoe eocnumanue:

OCO3HaHHUE TII00ATLHOTO XapaKTepa YKOJIOTUYECKUX TPOOJIeM U MyTeH UX peuieHus, B TOM
yucie ¢ yuétom Bo3moxknocred UKT.

Aoanmayusa o0yuarue2oca K UsMeHAI0WUMCA YC108UAM COUUATbHOU CPeObl:

OCBOCHHME OOYYalOIIMMHUCS COLMAJIBHOTO OIbITAa, OCHOBHBIX COILUAIBHBIX POJICH,
COOTBETCTBYIOIUX BEAYyIIEH NEATEILHOCTH BO3PAcTa, HOPM M IPaBHJ OOLIECTBEHHOTO
noBeeHHs, (OpPM COLMANBHOM JKM3HM B TPyNmax M COOOIIECTBaX, B TOM YHCIE
CYILLECTBYIOIIMX B BUPTYyaJIbHOM IIPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertarnpeaMeTHbIe pe3yabTaTbl OCBOCHUS 00pa30BaTENbHOW MPOTrpamMMbl MO HH(POpPMATHKE
OTpa)KaIOT OBJIaICHUC YHI/IBepcaHLHBIMI/I y‘ICGHBIMI/I IIGfICTBPI}IMH— IIO3HaBaTCJIIbHBIMU,
KOMMYHI/IKaTI/IBHbIMI/I, pGFYHHTI/IBHLIMI/I.
YHuBepcajibHbIe IO3HABATEIbHbIE 1eiiCTBUSA

ba3zoevie nocuueckue oelicmeus:

YMEHHUE OMNpeNeNsITh TMOHATHSA, CO3AaBaTh O0O0OOLICHMs, YCTaHABIMBATh AHAJIOTHUH,
KJIacCU(UIIUPOBaTh, CaMOCTOSITEIbHO BBIOMPATh OCHOBAaHMS M KPUTEPUH  JUIA
KJaccu(UKalMK, yCTaHABIMBATh NMPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH JIOIMYECKHE
paccyXIeHHs, J1eaTh YMO3aK/IIOUeHHUs (MHAYKTUBHBIC, NEAYKTHUBHBIC U 110 aHAJIOTUH) U
BBIBO/IBI;

YMEHHUE CO3[aBaTh, IPUMEHATh U MPe0oOPa30BbIBaTh 3HAKH U CHMBOJIBI, MOJACTH U CXEMBI
JUISL pelIeHus1 y4eOHBIX U TO3HABATENbHBIX 33/1a4;

CaMOCTOSITENIFHO BBIOMpATh CHOCOO pemieHus yuyeOHOHM 3amauu (CpaBHUBATh HECKOJIBKO
BAapMaHTOB pEILICHMS, BBHIOMpaTh HauOosiee MOAXOMAMMI € YYETOM CaMOCTOSATENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoevie uccneooeamenvckue oeiicmeus:

(bopMyaHpOBaTh BOMPOCHI, (DPUKCUPYIOIIHE DPA3pPhIB MEXKIY pEabHbIM U JKEIaTelIbHBIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSITEIILHO YCTaHABIUBATh HCKOMOE M JJAHHOE,
OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh HMH(OpMAIMIO, MOJYYCHHYIO B XOE
HCCIIE0OBaHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE IPOLIECCOB, COOBITUH U UX
MOCJIECACTBUS. B QHAJOTMYHBIX WJIM CXOOHBIX CHUTyallMsX, a TakKe BbIJABUIATH
MPEITOI0KEHNS 00 UX PA3BUTHH B HOBBIX YCIOBHAX M KOHTEKCTaX.

Paboma c ungpopmavueri:

BBISIBJIATh A€(UIUT WH(POpPMAIMHU, JAHHBIX, HEOOXOAUMBIX JUISl PEIICHHs MMOCTABICHHOM
3aJauu;

NPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTHI M 3alpochl IMpH IOHCKE U 0TOOpe
uHGOpPMALUU WM JAHHBIX U3 MCTOYHHKOB C yYETOM MpPEUIOKEHHOW y4eOHOU 3a1auu H
3aJJaHHBIX KPUTEPHEB;

BbIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
pa3NUYHBIX BUAOB U (POPM IpPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMAaJbHYIO (opMy TmpeicTaBieHus HHGOPMAIMH H
WUTIOCTPUPOBATh peIlaeMble 3aJjaud  HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOM
rpaduKoil U X KOMOMHALIUSAMU;

OLICHMBATh HAJAEKHOCTh HMH(POPMALMU IO KPUTEPHSIM, MPEIIOKEHHBIM YUHUTEIEM WIIH
cOpMyJIMPOBAaHHBIM CaMOCTOSITEIIHHO;

5 PEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HH(POPMAIIHIO.



YHuBepcajibHble KOMMYHUKATHBHBIE J1€iCTBUSA
Obwenue:

COMOCTABJIATH CBOU CYXKIEHUS C CYXICHUAMH JPYTrUX YYacTHUKOB JHalora,
O0HAPYKUBATh PA3IUIHE U CXOACTBO TO3UIIHIA;

MyOMUYHO  TMPEACTaBIATh  Pe3yJbTaThl  BBIOJIHEHHOTO  OMbITa  (IKCIEPHUMEHTA,
HCCIe0BaHus, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C YYETOM 3adad NPE3CHTAUUd U
O0COOCHHOCTEH ayIUTOpUU M B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE U MHCHMECHHBIE
TEKCTBI C UCMOJIb30BAHUEM UJUTIOCTPATUBHBIX MAaTEpPUAJIOB.

Coemecmuasn desamenvHoCmy (COMpPYOHUUECMBO):

MOHUMATh U UCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHONH U WHIUBHIYaJTbHOW pabOTHI MpH
peleHNH KOHKPETHOH MpoOJeMbl, B TOM 4YHCIE IpPH CO3JaHUH WHPOPMALUOHHOTO
NPOJYKTa;

NPUHUMATh 1€JIb COBMECTHON HMH(OPMAIIMOHHON NEATENLHOCTH 1Mo cOopy, oOpaboTke,
nepenave, (Gopmanuzanud WHPOPMAIMU; KOJUICKTHMBHO CTPOUTH JEHCTBUS 1O e
JOCTIDKEHHIO: paclpesessiTh POJIM, TOTOBapUBAaThCA, OOCYXKIATh IMPOLECC U pe3yNbTar
COBMECTHOM paboThI;

BBITIOJIHATH CBOIO 4acTh Pa0OTHl ¢ MH(MOpMaLUeHd WM WHPOPMAIMOHHBIM TMPOAYKTOM,
JOCTUTas Ka4eCTBCHHOT'O pe3yJibTaTa 10 CBOEMY HANpPaBICHHIO M KOOPIMHUPYS CBOH
JCUCTBHS C JPYTUMHU YICHAMH KOMaH/IbI;

OLICHMBATh KAau4eCTBO CBOETO BKJIaAa B OOLIHMI MH(POPMAIIMOHHBINH MTPOAYKT 0 KPUTEPHUSIM,
CaMOCTOATENIFHO CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBYS,

CpaBHHMBaTh PE3YJbTaThl C HMCXOAHOW 3aJadeil W BKJIAJ KaXIOr0 4ieHa KOMAaHIbI B
JOCTIDKEHHE Pe3yJIbTaTOB, Pa3leisaTh Cepy OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K
IIPEAOCTABIICHUIO OTUYETA IIEPE] TPYIIIION.

YHuBepcaibHbIe peryJaaTHBHBIC 1eHCTBUSA
Camoopzanusayus:

BBISIBJIAAT B )KU3HEHHBIX U Y4EOHBIX CUTYalUsAX MPOOJIEMbI, TPEOYIOIIUe pelieHHs;
OPUEHTUPOBATLCS B PA3IMYHBIX IOAXOAAX K MPUHATUIO PEIICHUN (MHAMBHIYaJIbHOE
IIPUHSTHE PELLIECHUH, IPUHATUE PELIEHUH B IPYyIIIE);

CaMOCTOSITENIFHO COCTaBIISATh QJITOPUTM pEIIEHUs 3a7aud (MM €ro 4acTb), BHIOMPATh
croco0® pemieHus y4eOHOHM 3ajaun ¢ y4éTOM HMMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATH NPEJIaracMble BapUaHThl PEIICHUIA;

COCTaBIIATh IUIAH JEHCTBUHM (IUIaH peaju3alid HAMEUEHHOIO aJropuTMa pelIeHHs),
KOPPEKTHPOBATh NPEJIOKEHHBIH aIropuT™M € Y4YETOM IOJIyYEHHUs HOBBIX 3HAHUN 00
U3y4aeMOM OOBEKTE;

JenaTh BIOOp B YCIOBHAX MPOTHBOPEUMBONW MH(OpPMALUU U OpaTh OTBETCTBEHHOCTH 3a
pellIeHue.

Camoxonmpons (peghrexcus):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U peIIeKCHH;

JaBaTh aIeKBaTHYIO OIICHKY CUTYalluu U MpeJyIaraTh IUlaH e€ N3MEHEHHS;

YUUTHIBaTh KOHTEKCT W TPEABHIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIpH
peleHny yueOHo 3a/1auu, aJalTUPOBATh PEIICHUE K MEHSIOUIMMCS 00CTOSATENILCTBAM;
OOBSICHATh NPUYHMHBI JIOCTHKECHUS (HETOCTM)KEHHUS) pe3yJNbTaToB HH(POPMALMOHHOM
NesITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOIUTh MO3UTUBHOE B
IIPOU3OILEAIIEH CUTYaLUH;

BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBIINXCS
CUTYyalluid, yCTAHOBJICHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATA IENIU U YCIOBHSM.

3M014u0Ha.71bellz UHmeieKkm:

CTaBUTH ce0s HAa MECTO APYTroro 4cjioBCKa, IOHUMATb MOTUBLI 1 HAMCPCHUA APYTOTO.

Ilpunamue ceoa u opy2ux:



® (OCO3HaBaTb HEBO3MOXHOCTb KOHTPOJIMPOBAaTh BCE BOKPYT JaXX€ B YCIOBUSAX OTKPBITOIO
J0CTYyTIA K JII0OBIM 00bEMaM HH(OpPMAITUH.
INPEAMETHBIE PE3YJIBTATbBI
7 knace
[IpenmeTHble  pe3yibTaThl  OCBOCHHMS  OOS3aTENBHOTO  MPEIMETHOTO  COJEpKaHMS,
YCTQHOBJICHHOTO  JTaHHOH pabodell  mporpamMmoii, OTpaxaroT Cc(HOPMHUPOBAHHOCTD Y
o0yyaromuxcs yMEeHUi:

" TOSACHATH Ha MpUMEpaxX CMBICT MOHATHH «HH(POpMALUL», «MH(POPMAMOHHBIA MPOIECC),
«00paboTka nHpOpMALIUNY», «XpaHEHHE HHPOPMALIUNY, «TIepeaada HHPOPMaLTUN»;

" KOAMPOBATh M JIEKOAMPOBATH COOOULICHMsS IO 3aJaHHBIM MpPaBUJIaM, JEMOHCTPHPOBATH
MOHMMaHHE OCHOBHBIX MPHUHLUIIOB KOJUPOBaHMA HH(OPMAIMHM PA3TUYHOW TNPHUPOJIBI
(TekcToBOH, rpaduyecKkon, ayno);

" CpaBHUBATh JJIUHBI COOOILICHMH, 3alMCaHHBIX B PA3IUYHBIX andaBuTax, OMEPHUPOBATH
eIMHUIIAMU U3MEPEHUs] HH)OPMAITMOHHOTO 00BhEMA M CKOPOCTH TIEpejauu TaHHbBIX;

" OLEHUBaTh M CPAaBHUBATh pa3Mephl TEKCTOBBIX, TPapHUUECKUX, 3BYKOBBIX (ailjioB H
BUzIe0(ailsioB;

" QPUBOJAUTH NPHUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHHs M Iepenadyd HHPOpMaLuy,
CPaBHMBATh UX KOJINYECTBEHHBIE XapaKTEPUCTUKH;

®  BBIACIATH OCHOBHBIE ATAalbl B UCTOPUH U NTOHUMATh TEHJICHIIMU Pa3BUTUSI KOMIIBIOTEPOB U
MIPOTPaMMHOTO 00eCTICUeHUS;

" [OJydYaTh U MCIIOJIb30BaTh HH(OPMAIIHIO O XapAKTEPUCTUKAX NTEPCOHATIBHOIO KOMITbIOTEpa
U €r0 OCHOBHBIX JIEMEHTaX (IIPOLECCOp, ONEpaTUBHAS MaMsTh, JOJITOBPEMEHHAS IAMSTh,
YCTPOMCTBA BBO/Ia-BHIBOJIA);

®  COOTHOCHUTbH XapaKTEPUCTHKU KOMIIBIOTEPA € 3aja4aMH, PEIIAEMBIMHU C €70 IIOMOILBIO;

" OpPHEHTUPOBATHCS B MEPAPXUUECKOH CTPYyKType (PaiijoBOil cUCTEMBbI (3alUCHIBAThH MOJHOE
ums (Qaiina (katamora), myTh K (aiiiny (karajory) rmo MMeromeMycs onucaHuio (aiaoBoit
CTPYKTYpPbI HEKOTOPOT'O HH()POPMAITMOHHOTO HOCUTES);

= paboraTh C (aiiJIOBOIl CHUCTEMOH NEPCOHAIBHOIO KOMIIBIOTEpAa C HCIOJIb30BaHUEM
rpapuueckoro uHTEpdeiica, a HMEHHO: CO3/aBaTh, KOMHMPOBATh, MEpEMEINaTh,
NIEPEMMEHOBBIBATh, YAANATh W AapXUBUPOBaTh (ailjibl M KaTaloTd; MCIOJIb30BaTh
AHTUBUPYCHYIO POTrpamMMmy;

" [IPEACTaBIATh PE3YJbTaTbl CBOEH JEATENBHOCTH B BHUAE CTPYKTYPUPOBAaHHBIX
WJUTIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEIUIHBIX IPE3EHTALHI;

* jyckatb HH(popmamuio B cetd MHTepHET (B TOM YHMCIIE MO KIIOYEBBIM CJIOBaM, IO
M300paKEHHUI0), KPUTHUECKHM OTHOCHUTHCS K HaWJICHHOM MH(OpPMaLUK, OCO3HaBas
OIMACHOCTh JUISl JJMYHOCTH U OOIIECTBA PacIpOCTPaHEHHs] BPEAOHOCHOW MH(OpMaLuu, B
TOM YHCJIE IKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTepa;

" [IOHUMATb CTPYKTYPY aIpecoB BeO-pecypcoB;

"  JCII0JIB30BAaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKALIH;

= coOmonath TpeOoBaHUS O€30MacHOM HKCIulyatauu TexHudeckux cpeacts UKT;
coOJItoIaTh CETEeBOM 3TUKET, 0a30Bble HOPMBI MH(OPMAIIMOHHOW STHKH M TpaBa IpH
paboTe ¢ NPWIOKEHUSIMH Ha JIOOBIX YCTpoicTBaX M B ceTH VIHTepHEeT, BBIOMpATh
0e30macHbIe CTPATEruu MOBECHHUS B CETH;

® pMeThb MpeAcCTaBleHUE O BiausHUU ucnoiab3oBaHud cpeacte WKT Ha 310poBbe
MIOJIb30BATENSl U YMETh PUMEHATH METO/IbI MPO(UITAKTUKH.

8 kiacc

[IpenmeTHble  pe3yibTaThl  OCBOCHHMS  OOS3aTENBHOTO  MPEIMETHOTO  COJEpPKaHHS,
YCTQHOBJICHHOTO  JTaHHOM pabodell  mporpamMmoii, OTpaxaroT C(HOPMUPOBAHHOCTD Y
o0yyaromuxcs yMEeHUi:

" [OSCHATH HAa MPUMEPAX PANIUYUSI MEXKTY NO3UIMOHHBIMUA U HEMO3ULMOHHBIMU CUCTEMaMU
CUMCIICHMUS;

® 3anuchIBaTh M CpaBHMBaTh Ilienble yuciaa oT 0 mo 1024 B pa3nnyHBIX NO3ULUOHHBIX
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CHCTEMax CYHCIEHUS (C OCHOBaHUAMU 2, 8, 16); BHIIOIHATH apu(pMETHUECKHUE ONEepaLuU
HaJ HUMU;

PacKpbIBaTh CMBICI TIOHSATHH «BBICKA3bIBAHUE», «JIOTHUYECKAs OMEparIys, «JIOTHYEeCKOe
BBIP)KEHUEY;

3aMUCBIBATh JIOTMYECKHE BBIPAKEHHUS C HMCIIOJIB30BAaHHEM TU3IBIOHKIMH, KOHBIOHKIMH H
OTPHILIAHUS, ONPEENATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUH, €CIM M3BECTHBI 3HAYCHHS
UCTMHHOCTU BXOJSIIMX B HEro NEPEMEHHbIX, CTPOUTHh TaOJIMIbI MCTHUHHOCTH JUIS
JIOTUYECKUX BBIPAKCHMUI;

PacKpbIBaTh CMBICI TOHSATHH «HUCIOTHHUTENb», «AJITOPUTM», «IPOrpamMMay», MOHUMAas
pasHUILy MEXAY YIOTpeOJIeHNEM 3TUX TEPMUHOB B OOBIJICHHOM peun U B UHPOPMATHUKE;
OIMCHIBATh AJTOPUTM DELICHUS 3a/Ja4d PA3TUYHBIMU CIIOCOOAMH, B TOM 4YHCIE B BUIC
OJIOK-CXEMBEI;

COCTABJIATh, BBIMOJNHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE alNTOPUTMBI C
WCTIOJIb30BAHUEM BETBJICHUN M IMKIIOB JUIS YIPABICHHUS HCIOJHUTENSIMU, TaKUMH Kak
Po6ot, Uepenarmika, UepTEXHUK;

MCIIOJIb30BAaTh KOHCTAHTBl U NMEPEMEHHBIE PA3NUYHBIX THIOB (YUCIIOBBIX, JOTHYECKHX,
CHUMBOJIBHBIX), a TaKKe COJAEpKallue UX BBIPAKEHUS; HCIIOJIb30BaTh OMIEPaTOp
IpUCBaNBaHMUS;

UCTIOJIB30BATh MPU pa3pabOTKe MPOrpaMM JIOTHYECKHE 3HAUCHHS, ONIEPAIlM U BBIPAKCHHS
C HUMU;

aHATM3UPOBATh MPEJIOKEHHBIE aITOPUTMBI, B TOM YHCIIE ONPEACTATh, KAaKUe Pe3yIbTaTh
BO3MOYKHBI TIPH 33/1aHHOM MHOXECTBE UCXOIHBIX 3HAYCHUH;

co3/1aBaTh U OTJIAKUBATh NMPOrpaMMBbl Ha OJIHOM U3 SI3bIKOB NporpammupoBanus (Python,
C++, Ilackanb, Java, C#, IlkonbHbIi AJropuTMudeckuil S3bIK), peaqn3yroume
HECIIO)KHBIE aJITOPUTMBI OOPAaOOTKM YHCIOBBIX JIAHHBIX C HCIIOJB30BAaHHEM IMKIOB H
BETBJICHUH, B TOM YHCJIE€ PEANM3YIOIINE NMPOBEPKY ACIMMOCTH OIHOTO LIEJOT0 YHcia Ha
Jpyroe, MPOBEPKY HATYypaJbHOTO YHCIa HAa MPOCTOTY, BbIACTICHUS U(P U3 HATYpaIbHOTO
qHca.

9 kJ1acc

[IpenmeTHble  pe3yibTaThl  OCBOCHHMS  OOS3aTENBHOTO  MPEIMETHOTO  COJEpPKaHMS,
YCTQHOBJICHHOTO  JTaHHOM pabodell  mporpamMmoii, OTpaxaroT Cc(HOPMUPOBAHHOCTD Y
o0yyaromuxcs yMEeHui:

pa3duBaTh 3a7auM Ha IO/3a/la4M; COCTABJIATH, BBINOJHATH BPYUYHYIO M Ha KOMIBIOTEpE
HECIJIO)KHBIE aJTOPUTMBl C HCIOJIBb30BAaHUEM BETBJICHUH, IIUKIOB M BCIOMOTATEIbHBIX
QITOPUTMOB JUI  yNpaBJICHUS HCIOMHUTEISIMHM, TakuMu Kak PobGot, Yepemnarika,
UepTEKHUK;

COCTABJIATh M OTJIAKUBATH MPOTPAMMBI, PEATHU3YIOIINE THIIOBBIE AITOPHUTMBI 00pabOTKH
YHUCJIOBBIX IIOCJIEJOBATEIbHOCTEH WM OAHOMEPHBIX YMCIOBBIX MAacCUBOB (IIOMCK
MaKCUMYMOB, MHHHUMYMOB, CYMMBl WJIH KOJHMYECTBA JJIEMEHTOB C 3aJaHHBIMH
CBOWCTBaMH) Ha OJHOM M3 sA3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#,
konbpHBINA ANropuTMU4ecKuil SA3bIK);

pacKpbIBaTh CMBICT TOHATHH «MOJIENbY», «MOJCIMPOBAHUE», ONPECIATh BUABI MOJEIICH;
OLIEHUBATh AJCKBAaTHOCTb MOJICJIN MOJECITUPYEMOMY OOBEKTY H LIEJISIM MOJICIINPOBAHMUS;
UCTIOJIBb30BaTh Tpadbl U ACPEBbs AT MOJCTUPOBAHHUS CUCTEM CETEBOW M HMEPapXUUECKOM
CTPYKTYpbI; HAXOAUTh KpaTyaliuii myTsb B Tpade;

BbIOMpATh CHOCOO MPEACTABICHHUS JAHHBIX B COOTBETCTBHHM C IIOCTABICHHOHM 3amayeit
(Tabmunpl, cxembl, TpaduKu, AUATPAMMbBI) C HCHOJIH30BAHUEM COOTBETCTBYIOIIUX
MIPOTPaMMHBIX CPEACTB 00paOOTKU JAHHBIX;

UCTIOJB30BAaTh 3JIEKTPOHHBIE TaONUIBl JUIsi OOpabOTKM, aHalIM3a | BU3yaTU3aIUH
YHCIIOBBIX JJAHHBIX, B TOM YHCJIE C BBIJCICHUEM TUara3oHa TaOlIuibl U yHOPsI0UMBaHUEM
(COpTHUPOBKOI1) €T0 3JIEMEHTOB;

co3/laBaTh W TPUMEHATH B SJCKTPOHHBIX Tabmumax QopMynbl JUIs pPacdéToB ¢
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WCIOJIb30BAaHUEM BCTPOCHHBIX apu(MeTHYecKuX (QYHKIHUH (CyMMHUPOBaHHE WM TOICYET
3HAUEHWH, OTBEUAIONINX 33JaHHOMY YCIOBHIO, CpelHee apupMETHUeCKOoe, IMOHCK
MaKCUMAaJbHOTO ¥ MUHHUMAJILHOTO 3HAYCHHMS ), a0COIFOTHOM, OTHOCUTEIIBHOW, CMEIIaHHOM
aJpecaluy;

WCIIONIb30BaTh JJIEKTPOHHBIC TAONHIBI IS YUCJICHHOTO MOJEIHUPOBAHMS B IMPOCTHIX
3a/la4ax U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

HCIIOJIb30BaTh COBPEMEHHBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHHKAlIMOHHBIE
CEpBHCHI, OO0JaYHbIE XpaHWIWIIA JAaHHBIX, OHJIAWH-IPOrpaMMbI  (TEKCTOBBIE U
rpaduyeckue peJakTophl, Cpebl pa3paboTKu)) B y4eOHOM U MOBCETHEBHOMN JAEITEILHOCTH;
MPUBOJIUTL TMPUMEPHI  HCIIOJIIB30BAHUS TE€OMH(MOPMAIMOHHBIX CEPBHUCOB, CEPBUCOB
rOCY/IapCTBEHHBIX YCIYyT, 00pa3oBaTeNbHBIX CEPBUCOB ceTu VIHTEepHET B y4eOHOW U
MMOBCEIHEBHOMN IEATCIbHOCTH;

WCIOb30BaTh PA3JMYHbIE CpPEJACTBAa 3alIUThl OT BPEJOHOCHOTO MPOrPaMMHOTO
o0ecrieveHus, 3alluiiaTh NEPCOHAIBHYI0 HWH(OPMAIUIO OT HECAaHKIIMOHUPOBAHHOTO
JIOCTyIla M €ro IMOCJEACTBUM (pa3riiallieHus, MOJMEHbI, yTpaThl JAHHBIX) C YUYETOM
OCHOBHBIX TEXHOJIOTHYECKHX W COIMAJIBLHO-TICUXOJOTUYECKHUX aCIEKTOB HMCIOJIb30BaHUS
cet MHTepHeT (cereBas aHOHUMHOCTH, ITU(GPOBON clied, ayTEeHTUYHOCTh CYOBEKTOB U
pecypcoB, OaCHOCTh BPEIOHOCHOTO KO/Q);

pacmo3HaBaTh TMOMBITKM W MPEAyNPeKIaTh BOBJICUCHHE ce0s U OKPYXKaIOMUX B
JNECTPYKTUBHBIE W KpUMUHAIbHBIE (OPMBI CETEBOW AaKTUBHOCTH (B TOM dYHCIIe
KUOEepOYITUHT, (PUILIUHT).

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

7 knace

Ne Koa-Bo Tema ypoxa Bo3moskHocTh

ypOKOB HCIOJb30BAHUSA

30P, YMM
1. 3 KomnbioTep Kkak yHUBeEpcalibHOE YCTpoilcTBO 00pabotku | https:/resh.edu.r
uHpopManuu u/subject/19/7/
2. 6 IIporpaMMsbl 1 JaHHBIE
3. 4 KoMnbloTepHble ceTH
4. 6 WNudopmanus u nHGOpMaIIMOHHBIE POLIECCHI
5. 4 [TpencraBnenne HHPOpPMALUU
6. 5 TekcTOBbIE TOKYMEHTHI
7. 4 KomnerotrepHas rpaduka
8. 2 MynbTUMEAMITHBIE TPE3CHTALUN
34 Hroro
8 kiace

Ne Kox-Bo Tema ypoxka Bo3mozkHocTh

YPOKOB HCIO/Ib30BAHMS

30P, YMM
1. 5 CucTeMBbl CUUCIICHUS https://resh.edu.r
2. 7 DeMeHThl MaTeMaTHYeCKON JIOTUKU u/subject/19/8/
3. 10 Hcnonaurenu u AJITOPUTMBIL. AnropurMuyeckue
KOHCTPYKIIUH.

4. 6 S3bIK IporpaMMUpPOBaHUs
5. 6 AHanu3 alropuTMoB
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34 ‘ Hroro
9 kaacce
Ne Kox-Bo Tema ypoxka Bo3moskHocTh
ypOKOB HCIOJb30BAHUA
20P, YMM
1. 4 I'moGaneHass cetb MHTepHer u crparerun Oe3omacHoro | https:/resh.edu.r
NIOBEJICHHS B HEH u/subject/19/9/

2. 6 PaboTa B HH(GOpPMAIIMOHHOM NPOCTPAHCTBE
3. 6 MopenupoBaHue KaK METOJI MO3HAHUSI
4. 8 Pa3paboTka aJropuTMOB M IIPOTPaAMM.
3. 3 Ynpasienue
6. 4 DNEeKTPOHHBIEC TAOJIHUIIBI
7. 3 WNudopmanoHHbIe TEXHOJIOTHH B COBPEMEHHOM O0IIECTBE.

34 Hroro
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