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COJAEP)KAHUE YUYEBHOI'O IPEIMETA
7 kJ1acce

HUPPOBASA I'PAMOTHOCTD.

KoMnbioTep — yHuBepcajibHOE YCTPOIICTBO 00padoTKM JTaHHBIX

Kommnbrorep — yHHBepcaJabHOE BBIYHCIUTEIBHOE YCTPOICTBO, paboTaromiee Mo mporpaMme. THITBI KOMITBIOTEPOB: MEPCOHANBHBIE KOMITBIOTEPHI,
BCTPOCHHBIE KOMITBIOTEPHI, CyEePKOMITBbIOTEphl. MOOMIBHBIE YCTPONUCTBA.

OcCHOBHbBIE KOMIIOHEHTHI KOMIIbIOTEpa M MX Ha3HaueHue. [Ipoueccop. OmneparuBHas M AONTOBpEMEHHas MaMsATh. YCTpPOMCTBa BBOAA M BBHIBOJA.
CeHCOpHBII BBO/I, JaTYNKN MOOMIIBHBIX YCTPOICTB, CpeACcTBAa OMOMETPUIECKOM ayTeHTH(UKAIIUH.

HcTopust pa3BUTUS KOMITBIOTEPOB M IporpammHoro obecrieueHus. [Tokonenuss xommbiorepoB. COBpeMEHHbIE TEHACHIIMHM Pa3BUTUS KOMITBIOTEPOB.
CynepKoMITbIOTEPHI.

[TapanienbHble BEIUUCICHUS.

Ilepconanbhblil komnbroTep. Ilponeccop U ero xapakTepuCTUKM (TaKTOBasl 4yacToTa, pa3psaHocTh). OnepaTtuBHas namsaTh. JloiroBpeMeHHast NaMsTh.
VYcrpoiictBa BBozia U BbiBoJa. OOBEM XpaHUMBIX JAaHHBIX (ONEpaTUBHAs MaMATh KOMIbIOTEpa, KECTKUM M TBEPAOTEIbHBIM JUCK, MOCTOSHHAS NaMsTh
cMapT¢oOHa) U CKOPOCTh JOCTYHA Ul PA3IUYHBIX BUJIOB HOCUTENCH.

TexHuka 6e30macHOCTH U NpaBuiIa pabOThl HA KOMIIBIOTEPE.

IIporpamMmbl U 1aHHBIE

[IporpamMmmHoe obOecneuenne kommbroTepa. [lpuknaaHoe mnporpammHoe oOecnedeHue. CuctemMHoe mnporpammHoe obecnedenue. Cuctemsl Ipo-
rpammupoBanus. [IpaBoBas oxpana nporpaMM U JaHHBIX. becruiatHbie U yca0BHO-OeciaTHeIe porpaMmbl. CBOOOTHOE MPOrpaMMHOE 0OecrieueHHe.

@aiinel 1 manku (katanoru). [IpuHIMIe! mocTpoeHus (annoBbix cucteM. [loaHoe ums daiina (manku). [TyTe k ¢aiiny (manke). Pabota ¢ daitnamu u
KaTaJloraMH CPEICTBAMH ONEPAIlIOHHON CUCTEMBI: CO3JaHUE, KOMPOBaHHE, NIEpEMEIeHIEe, TIEPEMMEHOBaHNE U yaaieHue (HailyioB U marok (KaTajaoros).
Tuner daiinos. CeoiicTsa ¢aiinos. XapakTepHble pa3Mepbl (HaiiIoB pa3IMYHBIX THIIOB (CTpaHHIA TEKCTa, IEKTPOHHAs KHUTA, poTorpadus, 3amuch MecHH,
BUJICOKJINII, IOJTHOMETPaKHBIHN (priibM). ApxuBaius JaHHbIX. Mcronb3oBanue nmporpaMM-apxuBatopoB. Dainossiit MeHepxep. Ilonck ¢aitios cpeacrBamu
ONEPAIMOHHOMN CUCTEMBI.

KommnbroTepHble BUPYCHI U IpyrHe BPelOHOCHbIE TporpamMMsbl. [IporpaMMel 171st 3aIIUThI OT BUPYCOB.

KomnblotepHsle ceTn

O0benunenne komnbioTepoB B ceTh. Cerh MHTEpHET. Beb-cTpanuna, Beb-caiit. CtpykTypa aapecoB Bed-pecypcos. bpaysep. [lonckoBbie cUCTEMBI.
[Tonck nH(pOpMaMK IO KITFOYEBBIM CJIOBaM U TI0 n300paxkennto. JloctoBepHOCTh HHGOpMAIUH, MOJTydeHHOH u3 HTepHeTa.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHUKALUH.

CereBoil 3TuKeT, 6a30Bble HOPMBbI MH(YOPMALIMOHHOM ITUKH U 1paBa 1pu padore B cetu Murepuet. Crparerun 0ezonacHoro noseeHus B MHtepHere.

TEOPETUYECKHUE OCHOBbI THO®OPMATHUKMN.

HNudopmanusi 1 THPOPMAIMOHHBIE MPOLECCHI

WHudopmanus — 0HO U3 OCHOBHBIX MOHITUN COBPEMEHHOM HayKH.



Wudopmanust kak CBEACHMS, MpeIHA3HAUYCHHBIC JUISI BOCIPHITHS UYEIOBEKOM, M HWH(POpPMAlUs Kak JaHHBIE, KOTOPble MOTYT OBITh 00pabOTaHBI
aBTOMAaTHU3UPOBAHHON CUCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOXXKHOCTH ONMUCaHNS HEMPEPHIBHBIX 0OBEKTOB U MPOLIECCOB C MOMOUIBIO TUCKPETHBIX TAHHBIX.

Nndpopmanmonnsle npoiecchl — MPOLECCHl, CBA3aHHBIE C XpaHEHHEM, TpeoOpa3oBaHUEM U Niepeaadell JaHHbIX.

peacrapiienue nHGopMannu

CumBoin. Andasut. MomrHocTts andasuta. PaznooOpasue s3b1koB U andaButoB. EctecTBeHHbIe U (hopMasbHbIe A3bIKH. ANI(AaBUT TEKCTOB HA PYCCKOM
s3bike. JIBonuHbIil andaBut. KomnuecTBO BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOWHAIWI) (UKCHPOBAHHOM JJTMHBI B IBOWYHOM ajdasure. [IpeobpazoBanue
mro6oro andasura K 1BOMYHOMY. KOIHMUeCTBO pa3aiyHbIX CI0B (PMKCHPOBAHHOM JITMHBI B andaBuTe onpeaeaéHHOl MOITHOCTH.

KoanpoBanue cMMBOJIOB OHOTO aji(aBHUTa C IOMOIIBIO KOIOBBIX CIOB B IPYyroM andaBute; KoJoBask Ta0InIa, 1eKOIUPOBAHHUE.

JlBomunslii kox. [IpencraBienre JaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM asi(haBUTE.

Nudopmannonnsiii 00bEM naHHBIX. BUT — MHUHUManbHAas €IUHMIA KOJIWYECTBA MH(POPMALUM — JABOMYHBIA pa3psn. EMUHMIBI M3MepeHus WH-
(dbopMaImoHHOTO 00bEMa JaHHBIX. bUT, 0alT, KIMII0OANT, MerabalT, rUTa0amT.

CkopocTh niepefjaur AaHHbIX. ENMHUIBI CKOPOCTH NEepeiauu JaHHbIX.

Koauposanue tekcros. PaBHomepHslit kog. HepaBHOMepHBIi kof1. Konuposka ASCII. BoceMubutHble kogupoku. [lonsrue o koguposkax UNICODE.
JlexonupoBaHue COOOIIEHUH ¢ CTIOIB30BaHUEM PAaBHOMEPHOTO U HEPAaBHOMEPHOTO Koja. MHpopMamoHHbIi 00bEM TEKCTa.

Uckaxxenne nndopmanuu npu nepeaaye.

Oo1mee npeacTaBieHUe O MUPPOBOM IMPEACTABICHUN ayTMOBU3YaTbHBIX M IPYTHX HETPEPHIBHBIX JAHHBIX.

Koaunposanue upera. LiBeroBbie monenu. Moaens RGB. I'nmy6una konupoBanus. [Tanutpa.

PactpoBoe u BekTtopHOe mpencraBieHue uzoOpaxkenud. [lukcens. Onenka uHPOpPMAIMOHHOTO 00BbEMA TpadUUecKUX MAHHBIX UISI PacTPOBOTO
N300paKCHHS.

Koauposanue 3Byka. Pa3psaHocts 1 yactora 3anucu. KonnuecTBo kaHaIoB 3aluCH.

O1eHKa KOJIMYECTBEHHBIX MTAPaMETPOB, CBS3aHHBIX C TPEACTABICHUEM U XPaHEHHEM 3BYKOBBIX (hailsioB.

NHO®OPMALIMOHHBIE TEXHOJIOI'NH.

TekcTOBBIEC JOKYMEHTBI

TekcToBbIE TOKYMEHTHI U X CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuIla, ab3all, CTPOKa, CJIOBO, CUMBOJ).

TexcToBBIN MpoIIeCCOp — MHCTPYMEHT CO3MIaHUs, peAaKTHpOBaHus U popMaTUpOBaHUS TeKCTOB. [IpaBuia Habopa Tekcra. PenakTupoBaHue TekcTa.
CgoiictBa cumBonoB. lpudr. Tunsr mpudros (pydiensie, ¢ 3aceukamu, MOHOIIKMPHUHHBIE). [lonykupHoe u KypcuBHOe HauepraHue. CBoiicTBa a03aleB:
TpaHUIlbl, a03aIHBINA OTCTYII, HHTEPBaJ, BblpaBHUBaHuE. [lapameTpsl cTpanuiel. CTuseBoe (hopMaTUpPOBAHUE.

CrpykTypupoBaHre HHGOPMAITUH C TIOMOIIBIO CIIUCKOB U Tabmui. MHOTOypoBHEBbIe criickd. JloOaBiieHue Ta0InIl B TEKCTOBBIE TOKYMEHTHI.

BcraBka m3o0paxeHnii B TEKCTOBBIE JHOKyMEHTHI. OOTekaHHe W300pakeHHWH TEKCTOM. BKioueHHe B TEKCTOBBIM JOKYMEHT auarpamm, (hopmyd,
HyMepaIiy CTPAHHUII, KOJIOHTUTYJIOB, CCBUIOK U JIp.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHocoB. ['omocoBoii BBOA Tekcra. OmnThueckoe pacrno3HaBaHHE TekcTa. KoMmbloTepHbIH NepeBO.
Hcnone3oBanue cepBrucoB cetu MHTEpHET /17151 00pabOTKH TEKCTA.



KomnslorepHas rpadpuka

3HaKOMCTBO C rpaduueckumMu penakropamu. Pactposbie pucynku. Mcnonab3oBanue rpaguueckux NpUMHUTHBOB.

Onepanuu pe1akTUpoBaHUA TpaduuecKrX 00bEKTOB, B TOM uHciie HudpoBbIX (poTorpaduii: ©I3SMEHEHHE pa3zMepa, 00pe3Ka, HOBOPOT, OTpakeHue, padboTa
¢ obnactsMu (BbIIENIEHUE, KOITMPOBAHUE, 3aJIMBKA [IBETOM ), KOPPEKILIMA LBETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3manne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEJACTBAMH TEKCTOBOTO MPOIECCOpa WM JPYTHUX MporpamMm (TIPHIIOKEHUH ).
JloGaBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

MyabTUMeINTHbIE TPEe3eHTAIIAN

[ToaroroBka MynsTUMEeTUMUHBIX Tipe3eHTanuii. Ciaiiz. Jlo6aBieHne Ha ciaii TekcTa U n300pakeHuid. Pabota ¢ HECKOIBKUMU ClTalilaMH.

Jlob6aBneHne Ha ciaii ayJMOBU3YaIbHBIX JAHHBIX. AHUMAaIus. [ unepcchiiky.

8 knacce

TEOPETUYECKHUE OCHOBbI UTHOOPMATHUKMN.

Cucrembl CUMCICHUSA

HenozunmonHble U MO3UIMOHHBIE CHUCTeMBbl curcienus. Andasut. OcHoBanue. Pa3Bépuyras ¢opma 3amucu uncna. [lepeBoa B JeCATUUHYIO CHCTEMY
4uCell, 3aIIMCAHHBIX B APYTUX CUCTEMAX CUUCIICHMUS.

PumMmckast cucrema cuuciieHus.

JBoununas cucrema cuucienus. [lepeBoa uemnbix uncen B npegenax ot 0 7o 1024 B gBonuHyI0 cucTeMy cunciieHus. BocbMepuuHas cuctemMa CHUUCIIeHHUS.
[TepeBon urcen U3 BOCbMEPUYHOM CUCTEMBI B IBOMUHYIO U IECATUUHYIO CUCTEMBI 1 00paTHO. [llecTHannatepuunas cucrema cuucinenus. IlepeBos uncen u3
HIECTHAATEPUYHON CUCTEMbI B TBOUYHYIO, BOCbMEPHUHYIO U IECTUYHYIO CUCTEMBI U OOPATHO.

Apudpmernueckue onepanuy B JBOUIHON CUCTEME CUMCIICHHS.

DJieMeHThI MATEeMATHYeCKOMH JIOTHKHU

Jlornueckue BbICKa3bIBaHUS. Jlornyeckue 3HAa4Y€HMs BBICKA3bIBAHWN. DJEMEHTAapHbIE W COCTAaBHbIE BbICKa3blBaHMA. JlorMueckue omepauuu: «u»
(KOHBIOHKIIMSI, JIOTUYECKOE YMHOXKEHHE), «UIn» (AU3BIOHKLUS, JOTMUECKOE CJIOXKEHHE), «He» (Jorumueckoe orpuuanue). Ilpuopurer normueckux
onepauuii. OnpeneneHre UCTUHHOCTU COCTABHOT'O BBICKA3bIBAHUS, €CJIM M3BECTHBI 3HAUYEHUS HWCTUHHOCTH BXOJSIIMX B HErO 3JIEMEHTAapHBIX BBICKA-
3bIBaHul. Jlornueckue Boipakenus. [IpaBuna 3anucu noruyeckux BoipaskeHuil. [loctpoenne TabauI HICTUHHOCTH JIOTHYECKUX BBIPAYKEHUI.

Jloruueckue 351eMeHThl. 3HAKOMCTBO C JIOTMYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI U TIPOT'PAMUPOBAHHUE.

HcnonHuTe 1M M AIrOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIHH

[Tonsitue anroputma. McnosHuTen anropuTMoB. AITOPUTM Kak IUIaH yIIPaBICHUS UCIIOIHUTEIIEM.

CoiictBa anroputma. CriocoObl 3aMuCH anropuT™Ma (CIOBECHBIH, B BHIE OJ0K-CXEMBI, IPOTpaMMa).

Anroputmudeckue KOHCTpyKuuu. KoHCTpykims «cienoBaHue». JIMHeHHbIH anroputM. OrpaHMYEHHOCTh JMHEWHBIX aITOPUTMOB: HEBO3MOXHOCTH
IIPEyCMOTPETh 3aBUCUMOCTb ITOCJIE0BATEIBLHOCTH BBIIIOJIHAEMBIX I€HCTBUN OT UCXOIHBIX JAHHBIX.

KoHcTpyKius «BeTBII€HHE»: NTOJIHAsI U HENOJIHAsl ()OpMBbl. BBINOIHEHNE U HEBBITIOIHEHUE YCI0BUS (MCTUHHOCTD U JIOXKHOCTD BbICKa3biBaHMsA). [IpocTbie
U COCTaBHBIE YCIIOBHS.



KoHcTpyk1us «11oBTOpEHUS»: HUKIIBI C 33JAHHBIM YUCIIOM IIOBTOPEHUH, C YCIOBHEM BBIIIOJHEHMS], C IEPEMEHHON LIUKIIA.

Pazpabotka 1151 opManbHOro UCHOIHUTENS aJrOPUTMA, IPUBOASALIETO K TpeOyeMOMy pe3yJsbTaTy IIPU KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX AJTOPUTMOB C UCIOJIb30BAaHUEM LIMKJIOB M BETBICHUH I ymnpaBieHUs (GopMalbHBIMU HCIIOJIHUTEIIMH, TakuMu kak Pobot, Uepenaika,
YepTéxHuK. BonmogHeHre anropuTMOB BpYUHYIO M Ha KoMIbloTepe. CHHTaKCUYECKHE U JIornyeckue omuOku. OTKa3bl.

S3bIK NPpOrpaMMHUPOBAHUS

SI3bik mporpammupoBanus (Python, C++, Tlackains, Java, C#, [lIkonbHbIi AnropuTMudeckuii SI3bIk).

CucteMa nporpaMMHUpPOBAHUS: PEAAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAUHK.

[lepemenHas: Tun, nMs, 3HaueHue. Llenbie, BEIECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE.

Omneparop npucBanBanus. AprudMeTHuecKre BEIPaKEHHUS U ITOPAIOK MX BbauciaeHus. Onepanuy ¢ eJIbIMI YUCIaMU: [IEJIOUYUCIICHHOE IeJICHNE, OCTATOK
OT JIeJICHUS.

Bersnenus. CoctaBHble yCl0BUs (3aIIUCh JIOTHYECKUX BBIPAKEHUM HAa N3y4aeMOM SI3bIKE IporpaMMupoBanus). HaxoxaeHne MUHUMyMa U MaKCHUMyMa
U3 JBYX, TPEX U YETHIPEX yKcell. Perenue KkBagpaTHOro ypaBHEHUS, HIMEIOILEr0 BEIIECTBEHHbIE KOPHH.

JluanoroBas OT/1aJika IPOrpaMM: OLIAroBO€ BHIIOJHEHHUE, IPOCMOTP 3HAUYEHUI BEJIMYMH, OTIa04HbII BBIBOJ, BEIOOP TOUKH OCTaHOBA.

[Muxn ¢ ycnosueM. Anroput™ EBKina Ui HaXoxAeHUs. HaUOOJIBIIEro OOIEero JeIUTeNs IBYyX HaTypalbHbIX Yncell. Pa3OueHue 3anucu HaTypajabHOTO
YHCIIa B IO3UIMOHHON CHCTEME C OCHOBAaHHEM, MEHBIIUM WU paBHbIM 10, Ha OTJeNbHBIE HUDPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKH JEIMMOCTH OIHOTO LIEJIOT0 YHMCIIa Ha JIPyroe, IPOBEpKU HATypaJlbHOI'O YHCIIa Ha IIPOCTOTY.

O06paboTka CUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) epeMeHHbIe. [locuMBobHas 00paboTka cTpok. I1oacy€T 4acTOTHI MOSIBIICHHS CUMBOJIA B
cTpoke. BerpoeHnsle GyHKIuM U1 00pabOTKH CTPOK.

AHaJIu3 aJITOPUTMOB

OmnpeneneHne BO3MOXKHBIX PE3YJIbTaTOB pabOTHI AITOPUTMA TPHU JaHHOM MHOKECTBE BXOJHBIX JTAHHBIX; ONPEIEICHNE BO3MOXHBIX BXOJHBIX JIAaHHBIX,
NPUBOSAIINX K TaHHOMY PE3yJbTary.

9 kJacc

OUPPOBAA IT'PAMOTHOCTD.

I'nodanbHast cerh UHTEpHET M cTPpaTernu 0€30MacCHOr0 NMOBEAeHHs B Held.

I'mo6anbhast cets MutepHer. IP-agpeca y3noB. CereBoe XpaHeHHME JaHHBIX. MeTOIbl MHIMBHIYAJIBHOTO U KOJUICKTMBHOTO pa3MELIEHUs HOBOH
uHopmarun B cetu MHTepHeT. bonbuine nanHele (MHTEpHET-aHHbIE, B YaCTHOCTH, JAHHBIE COLMANIBHBIX CETEH).

[Tonsitre 06 nHMOpMaIMOHHOM 6€30MacHOCTH. YTPO3bl HHPOPMAIIMOHHOW O€301MaCHOCTH MPH paboTe B TII00AIBHOM CETH U METOABI TPOTHUBOACHCTBHS
uM. IlpaBuna GezomacHoi ayTeHTHUKAIMU. 3amuTa JUIHON MHpopMmanuu B cetn MHTepHer. besonacHeie ctparernn moBeneHust B cetu MHTEpHeT.
[TpenynpexeHre BOBICUEHUS B JECTPYKTUBHBIE M KPUMHHAIbHBIE ()OPMBI CETEBON aKTUBHOCTHU (KHOEpOYIITHHT, (GUIMHT U 1Ip.).

Pa0ora B HHGOPMALHOHHOM IIPOCTPAHCTBE.

Bunsr nesrensHocti B cetn VHTepHeT. VIHTEpHET-CEpBHUCH: KOMMYHHKAIIMOHHBIE CEPBHUCHI (TIOYTOBAs CIy)x0a, BHUAECO-KOH(EPEHI-CBSI3b U T. II.);
CIPaBOYHBIE CIIyKObI (KapThl, paClMCaHUs U T. I1.), TIOMCKOBBbIE CIY>KOBI, CIIy’KObI OOHOBJIEHHUSI IPOrpaMMHOro odecrneueHus u aAp. CepBUCHI rOCy-



JTApCTBEHHBIX yciayr. O0maunbie XpaHWIHIIA JaHHBIX. CpecTBa COBMECTHOM pa3pabOTKH TOKyMEHTOB (OHIaiH-0(uCH). [I[porpaMMHOe obecrieueHre Kak
Be0-CepBUC: OHJIAITHOBBIE TEKCTOBBIC U IpaPUUECKHe PEIaKTOPhI, CPelbl pa3pabOTKH MPOTPAMM.

TEOPETUYECKHUE OCHOBbI UTH®OPMATHUKMN.

MopneaupoBanne Kak MeTO/I O3HAHUS.

Monens. 3amaum, pemaemMbie ¢ IOMOIIbIO MoaenupoBanus. Kinaccudukauun moneneit. Matepuanbhble (HaTypHbIE) U MH(OPMALMOHHBIE MOEIIH.
HenpepsiBable 1 quckpetHbie Moaenu. Mimuranmonnsie moaenu. Mrposeie mogenu. OueHKa aJeKBaTHOCTH MOJENN MOJEIUPYEMOMY OOBEKTY U LENIIM
MOJIETTUPOBAHHS.

Ta6Gmuunbie Mmonenu. Tabnuna Kak MpeaCcTaBICHNEe OTHOIICHHS.

ba3p1 nanabix. OT60p B TabnHIle CTPOK, YAOBIETBOPSIOUINX 3aIaHHOMY YCIOBHIO.

I'pad. Bepmmna, pedpo, myrs. OpueHTHPOBaHHBIE U HEOPHEHTUPOBaHHBIC Tpadwbl. JlmuHa (Bec) pedpa. BecoBast maTpuna rpada. JnmuHa myTtn Mexmay
BepmrHaMu rpada. I[louck ontumansHoro mytu B rpade. HavanbHas BepmrHa (MCTOYHMK) M KOHEYHast BepIIMHA (CTOK) B OPUEHTUPOBAaHHOM rpade.
Brruucnienue konm4ecTBa MmyTeil B HalpaBICHHOM allMKINYeCKOM rpagde.

HepeBo. Kopens, Bepmuna (y3en), 1uct, pedpo (ayra) nepesa. Beicota nepesa. [lonaepeso. [Ipumeps! ucnonbp3oBanus aepesbeB. [lepebop BapraHTOB C
MIOMOIIIBIO JIEPEBA.

[TonsiTe MaTeMaTHYeCKOM MOIeH. 3a/1a4uH, pelaeMble C IIOMOIIBI0 MATEMAaTHYECKOTO (KOMIIBIOTEPHOTO0) MoiepoBanusl. OTandrne MaTeMaTuIecKou
MOJIETIM OT HATYPHOU MOJIETTH U OT CJIOBECHOTO (JIUTEPATYPHOT0) OMUCAHUS OOBEKTA.

Ortanbl KOMIBIOTEPHOTO MOJICIMPOBAHMS: MOCTAHOBKA 3a/ladyM, MOCTPOSCHHE MATeMAaTHYECKOW MOJENd, MpOrpaMMHAasi peanu3aius, TeCTUPOBAaHHE,
MIPOBEJICHHE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAJIM3 €T0 PE3yJIbTAaTOB, YTOUHEHHUE MOIEIIH.

AJITOPUTMbI U TIPOT'PAMUPOBAHHE.

Pa3pa6oTka aJropuTMOB M MPOrpamMMm.

Paz6uenue 3amaun Ha moazanaun. CoCTaBiIeHHE alITOPUTMOB M TIPOTPAMM C MCIIOJIb30BAaHUEM BETBJICHUH, IUKIIOB M BCTIOMOTATEIbHBIX aJlTOPUTMOB IS
yIpaBJIeHHUs UCTIOTHUTENIEM POOOT Wiy JpyruMu UCTIONHUTENSIMH, TAKUMH Kak Yepenaika, YepTExHUK u Ap.

TabGnuunbie BenmuuuHbl (MaccuBbl). OnHOMepHBIE MaccuBbl. COCTaBIGHHE M OTJAAKa MPOTPaMM, PEAU3YIOIIMX THUIOBBIE aITOPUTMBI 00pabOTKU
OJTHOMEPHBIX YHCJIOBBIX MACCHBOB, HA OJTHOM U3 s13bIKOB mporpammupoBanus (Python, C++, Tlackans, Java, C#, lllkonbHblii AnroputMudeckuii S3bik):
3aI0JIHEHUE YMCIIOBOTO MacCHBA CIIy4allHBIMHU YUCIIAMH, B COOTBETCTBHHU C (POPMYJION MU IyTEM BBOJIA YUCEIT; HAXOXKICHHE CYMMBI DJIEMEHTOB MAacCHBA;
JUHEWHBIN TIOUCK 33J]JaHHOTO 3HAYEHUS B MACCHBE; MOACUYET HIIEMEHTOB MacCHBa, YAOBIETBOPSIONINX 3aJaHHOMY YCIIOBHUIO; HAXOKICHHE MUHUMAaJIbHOTO
(MakcuManbHOTO) AyIeMeHTa MaccuBa. COpTHPOBKA MacCHBa.

O0paboTka MOTOKA JAHHBIX: BBIYUCIEHUE KOJTHYECTBA, CYMMBI, CPEHETO apru(METHIECKOTO, MUHIMAJILHOTO ¥ MAaKCUMAJIBHOTO 3HAYEHUS HJIEMEHTOB
MOCJIEIOBATEILHOCTH, YIOBIETBOPSIIOIINX 3aJAHHOMY YCIIOBHIO.

Yunpasienue.

VYnpasnenue. Curnan. OOpatHas cBsa3b. Ilomydenue curHanoB OT HM(POBBIX JAaTYUKOB (KacaHWs, pacCTOSIHUS, CBeTa, 3ByKa W 1p.). IIpumepsr
UCTIOJIb30BaHUsI TPUHIMITA OOPATHOM CBSI3M B CUCTEMAaX YNPABJICHUSI TEXHHYECKUMH YCTPOMCTBAMU € TIOMOUIBIO JATYUKOB, B TOM YHCIIE B POOOTOTEXHHUKE.

[Tpumepbl poOOTU3MPOBAHHBIX CHCTEM (CHUCTEMa YIpaBJICHUS [BUKCHHEM B TPAHCIOPTHOW CUCTEME, CBapOYHAs JIMHUS aBTO3aBOJA, aBTOMATH-
3UpPOBaHHOE YIPABJICHUE OTOIUICHHUS JIOMa, aBTOHOMHAsI CUCTEMa YIPaBJICHUS TPAHCIIOPTHBIM CPEJCTBOM H T. I1.).



NHOOPMALNNOHHBIE TEXHOJIOT'NN.

DIeKTPOHHBIE TAOJIMIBI.

[TonsiTre 00 >MEKTPOHHBIX TaOJHIAaX. TUIBI TaHHBIX B SUYCHKax AJICKTPOHHOUW Tabnuiel. PemaktupoBanne u GopmatupoBanue Tabmauil. BerpoeHHbIC
(GyHKIMH A1 TTOMCKAa MaKCMMyMa, MUHUMYyMa, CYMMBI U cpelHero apugmerndeckoro. CopTUpPOBKa JaHHBIX B BBIJCICHHOM Auana3oHe. [loctpoenue
JarpaMm (TUCTorpamMa, Kpyropas AuarpaMmma, TodeuHas quarpamMma). Beroop Tuma quarpamMmmel.

[TpeobpazoBanne Gopmys mpu KonupoBaHuu. OTHOCUTENBHAS, a0COFOTHAS U CMEIIaHHAS aJipecaliusl.

VYcioBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnuiax. CyMMUpOBaHUE U MOJCYET 3HAYEHUM, OTBEYAIONIMX 33JaHHOMY ycioBHio. OOpaboTka 0OJIbIINX
Ha0OPOB JaHHBIX. UHCIIEHHOE MOICTUPOBAHUE B SJICKTPOHHBIX TA0JIHIIAX.

HNudopmaniuoHHble TEXHOJOTUN B COBPEMEHHOM 001IeCTBE.

Postb nH(GOPMAITMOHHBIX TEXHOJIOTHI B Pa3BUTHH SKOHOMUKH MUPa, CTPaHbI, pernoHa. OTKPBIThIE 00pa30BaTeIbHBIC PECYPCHI.

[Tpodeccun, cBsa3anHbIC ¢ UHPOPMATHKOW M HHPOPMAITIOHHBIMH TEXHOJOTUSAMU: BEO-IH3aiHEP, TPOTPAMMHUCT, pa3pab0TINK MOOWIIBHBIX MPUIIOKCHHMH,
TECTUPOBIIHK, APXUTEKTOP MPOTPaMMHOT0 00ECIIeYCeHNS, CTICIIUAIKCT 10 aHAIU3Y JaHHBIX, CACTEMHBIN aIMUHUCTPATOP.

NJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHBI

Nzyuenne nndopmatuku B 7-9 Kilaccax HaIlpaBJICHO Ha JAOCTH)KEHHE OOYYarOIIMMUCS JTUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHMS y4eOHOIo IpeaMeTa.

JUYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yJbTaThl UMEIOT HAPABICHHOCTh HA PEIICHUE 3a/1a4 BOCIIMTAHHMSI, PA3BUTHUS M COIIMATIN3ALNN 00yUYaIOUINXCs CPEICTBAMH MPEAMETA.

Ilampuomuueckoe eocnumanue:

[IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEAMIO; TOHUMaHNe 3HAYeHUsI NH()OPMATHKH KaK HAYKU B
JKU3HU COBPEMEHHOTO OOIIECTBA; BJIQJICHHUE IOCTOBEPHOMN MH(OpMAIIKEH 0 MePEeIOBBIX MUPOBBIX U OTCUECTBEHHBIX JOCTH)KCHHUSAX B 00JIaCTH MHPOPMATHKH
1 MHQOPMAIIMOHHBIX TEXHOJIOTHI{; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O U(POBOH TpaHC(HOPMAIIUU COBPEMEHHOTO OOIIIECTBA.

Jlyxoeno-upascmeennoe 60cnumanue:

OpHUCHTAIMS Ha MOpPaJbHBIC IICHHOCTH U HOPMbI B CUTYAIlUsIX HPABCTBEHHOTO BBHIOOPA; TOTOBHOCThH OIICHUBATH CBOE MOBEACHUE M TIOCTYIKH, & TAaKKe
MOBEJICHUE U TIOCTYIIKH JIPYTHX JIFOJCH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIICICTBUHN IMOCTYIIKOB; aKTUBHOC HETPUSITHE
aCoIMaJIbHBIX IMOCTYIIKOB, B TOM YHCJIC B ceTu MHTEepHeT.

I'pasxcoanckoe éocnumanue:

MIPENICTAaBICHUE O COIMAIBHBIX HOPMaxX W MpaBHJaX MEXKIMYHOCTHBIX OTHOIICHWH B KOJUIEKTHBE, B TOM YHCII€ B COIMAIBHBIX COOOIIECTBAX; CO-
OnosieHue TpaBuil O€30MAaCHOCTH, B TOM YHCJIE HAaBBIKOB O€301MAaCHOTO TOBEJCHHS B WHTEPHET-CpPeZle; TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOM
JIESITEIILHOCTH TIPH BBITIOTHEHUH YUeOHBIX, TO3HABATENIBHBIX 3314, CO3/IaHNU YIeOHBIX MTPOEKTOB; CTPEMIICHHE K B3aMMOIIOHUMAaHHUIO U B3aUMOTIOMOIIH B
TpoIecce AToN y4eOHOM NesATENbHOCTH; TOTOBHOCTh OIEHMBATh CBOE MOBEACHNUE M MTOCTYIKMA CBOWX TOBAPHIIEH C TIO3WIIMK HPABCTBEHHBIX W MPABOBBIX
HOPM C Y9€TOM OCO3HAHWUSI ITOCJICICTBUI MTOCTYIIKOB.

Ilennocmu nayuHozo no3Hanus:



c(OpMHUPOBAHHOCTh MHPOBO33PEHUYCCKUX TMpeacTaBiIeHud 00 wuH(OpManuu, WHPOPMAIMOHHBIX Ipoleccax W WH(POPMAIMOHHBIX TEXHOJIOTHSX,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU M OOIIECTBEHHOW MPAKTUKU U COCTABJISIFOIIUX 0Aa30BYI0 OCHOBY JJIsl IOHUMAaHHS CYIIHOCTH
Hay4YHOH KapTHUHBI MHUPA;

HWHTEpEeC K OOYYCHUIO U TTO3HAHMIO; JIFDOO3HATEIILHOCTh; TOTOBHOCTh M CIIOCOOHOCTh K caM0O00Opa30BaHNI0, OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH H
yYpOBHsI 00yUYCHHS B AaTbHEUIIIEM;

OBJIaJICHUEC OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATEIbCKON JCATEIbHOCTH, YCTAHOBKA HA OCMBICJICHUE OIBITA, HAOIIOJCHHA, MTOCTYNKOB U CTPEMIICHHE
COBEPILIEHCTBOBATH MYTH JIOCTHYKCHUSI HHAMBHUYAIBHOTO U KOJUIGKTUBHOTO OJIaronoryyus;

c(OpMHPOBAHHOCTH HH(POPMALMOHHON KYJIBTYPbI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOM PabOThI C yUeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpOii,
pa3HoOOpa3HBIMH CPEeACTBAMU HH()OPMAIIMOHHBIX TEXHOJOTMH, a TaKKe yYMEHHs CaMOCTOSTEIbHO ONpEAENATh LENHW CBOEro OOyYeHHs, CTaBHTh U
dbopmynupoBaTh A5 ceOst HOBBIE 3a/1a41 B y4E€0e 1 M03HABATEIbHOM €A TeIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIILHON JIEATEITLHOCTH;

Dopmuposanue Kyabmypol 300p06bA:

OCO3HAHKE IIEHHOCTH JKU3HH; OTBETCTBEHHOE OTHOILICHHUE K CBOEMY 370POBBIO; YCTAHOBKA HA 3[JOPOBBI 00pa3 KHU3HH, B TOM YHCJIE U 32 CYET OCBOCHHUS
U cobOmronenus TpeboBaHuil 6€30MacHON SKCILTyaTallui CPEeICTB HH(OPMAIIMOHHBIX M KOMMYHHKAMOHHBIX TexHonoruid (UKT).

Tpyooeoe socnumanue:

UHTEpeC K IPAaKTUYEeCKOMY H3yueHHIo mpodeccuil m Tpyna B chepax HpopecCHOHANBHOM NeATeIbHOCTH, CBA3aHHBIX C HH(OpMATHKOH, Npo-
rpaMMHPOBaHUEM U HH()OPMAIIMOHHBIMH TEXHOJIOTHSAMHU, OCHOBAaHHBIMH Ha TOCTHXKEHHUSIX HAYKU MHPOPMATHKH U HAYYHO-TEXHHUUECKOTO Mporpecca;

OCO3HAHHBII BBIOOP U MOCTPOCHUE MHIUBH YA IbHON TPaeKTOPUH 00pa30BaHKS U KU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH.

IKonozuueckoe eocnumanue:

OCO3HaHHKE TII00ATHHOTO XapaKTepa SKOJIOTUIECKUX MPOOIeM U MyTel UX pelIeHus], B TOM ducie ¢ yuétoM Bo3moxkHocteit MKT.

Aoanmayusn o6yuarouezoca K U3MeHAIOUWUMCA YCI08UAM COUUATLHOU CPeObl

OCBOCHHE 00YYaIONUMHUCS COLMAIBHOTO OTBITa, OCHOBHBIX COLMAILHBIX POJICH, COOTBETCTBYIOIIMX BEIYIIECH NEATEILHOCTH BO3PACcTa, HOPM M MPaBUII
OOIIECTBEHHOTO MOBEICHHS, ()OPM COLMATBHOM KHU3HU B TPYIIAX U COOOIIECTBAX, B TOM YHUCIIE CYIIECTBYIOIINX B BUPTYaJIbHOM IMPOCTPAHCTRBE.

METANPEAMETHBIE PE3YJIBTATbHI

MertamnpeaMeTHble pe3yabTaThl OCBOEHHs 00pa30BaTeIbHON MPOrpaMMBbl IO HH(POPMATHKE OTPAXKAIOT OBJIAICHUE YHUBEPCAIbHBIMU YU€OHBIMU
JENCTBUSIMU — ITO3HABATEJILHBIMY, KOMMYHHUKATUBHBIMY, PETYJIITUBHBIMU. Y HUBepcaJibHbIe I03HABATEJIbHBIE AeiicTBUA ba3oevie nocuueckue
oelicmeus:

YMCHUE ONpEACIIATL IMOHATUA, CO3aBaThb O606HICHI/I$I, yCTaHaBJIMBAaTh aHAJIOTHU, KHaCCI/I(bI/IHI/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUS H
KpUTCpUN IJIA KJ'IaCCI/I(bI/IKaLII/II/I, yCTaHaBJIMBAaTh IMPUYMHHO-CICACTBCHHBLIC CBA3U, CTPOUTH JIOTUYCCKUC PACCYKACHUA, JCIATb YMO3AKIIOYCHUA (I/IH-
TyKTHBHBIE, IEYKTUBHBIE U TT0 aHAJIOTHH) U BBIBOBI;

yMEHHUE CO3/1aBaTh, IPUMEHIThH U MPEe0OPa30BbIBATH 3HAKH U CHMBOJIBI, MO U CXEMBI [Tl pEIICHUS] YUeOHBIX U TIO3HABATENIbHBIX 3a/1a4;
CaMOCTOSITEJIbHO BBIOMPATh CIIOCO0 pelIeHrs yaeOHOH 3aa4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOUPATh HarbOoiee MOAXOAAIINN ¢ y4ETOM
CaMOCTOSITENILHO BBIJICNICHHBIX KpUTEPHUEB). ba3oeble ucciedosamenvckue 0eucmeus:



(dbopMyIHpOBaTh BOMPOCH, (DUKCUPYIOIIUE DPA3phIB MEXKAYy PpETbHBIM U IKENATEeIbHBIM COCTOSHHEM CUTyallud, OOBEKTa, W CaMOCTOSTEIHHO
yCTaHaBJIMBaTh HCKOMOE U JAHHOE;

OLIEHMBATh Ha IPUMEHUMOCTb U IOCTOBEPHOCTh HH(OPMALIKIO, IIOJIyUYSHHYIO B X0J1€ UCCIIEJOBAHUS;

IIPOTHO3MPOBATh BO3MOXKHOE JlaJIbHENIIIee Pa3BUTHE NIPOLIECCOB, COOBITUM U UX MOCIEACTBUS B aHAJOTMYHbBIX WIIM CXOJHBIX CUTYalMAX, a TAKKE
BBIIBUTATh MPEANOI0KEHUS 00 X Pa3BUTHUHU B HOBBIX YCIIOBHSX U KOHTEKCTax. Paboma c ungpopmayueii:

BBISIBJIATH Je(UIUT UH(OPMALIMH, TaHHBIX, HEOOXOIUMBIX JJISl peLICHHS [TOCTABICHHON 3a/1auH;

IPUMEHSTh Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOChl NIPU MOUCKE U 0TOOpe MHPOPMALIUYU WU JAHHBIX U3 UCTOYHUKOB C YYETOM MPEII0KEHHOM
y4eOHOM 3a]1auu U 3aJJaHHBIX KPUTEPHUEB;

BBIOMPATH, aHAIN3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3THMUHBIX BUIOB U (POPM IpeCTaBICHHUS; CAMOCTOSTEIHHO
BBIOMPATh ONTUMANBHYIO (hopMy IpecTaBiIeHNs HH(POPMAIK U WIUTIOCTPUPOBATH pellaeMble 3aJa4i HeCIOKHBIMUA CXEMaMH, IharpaMMaMu, HHOU
rpadukol ¥ IX KOMOWHAIUSIMU;

OLIEHMBATh HAAEKHOCTh HH(POPMALIUH 110 KPUTEPHSM, NPEIUIOKEHHBIM YUUTENIEM WIH CPOPMYINPOBAHHBIM CaMOCTOATENBHO; 3P (PEeKTUBHO 3aIOMUHATH

U CHUCTEeMaTU3UPOBATh HHPOPMALHUIO.

YHuBepcajJbHble KOMMYHUKATHBHBIE AelicTBUst Q0uenue:

COIIOCTABIIATh CBOU CY)KIECHHUS C CYKACHUSAMH JPYTUX YYaCTHUKOB JlMasiora, OOHapy>KUBaTh Pa3jinyue U CXOACTBO MO3ULMN; MyOINYHO MIPEICTABIAT

pe3yiIbTaThl BBIOJHEHHOTO OMbITA (3KCIIEPUMEHTA, UCCIIEJOBAHUS, IPOCKTA);

CaMOCTOSITEIILHO BBIOMpATh (hopMaT BBICTYIUIEHUS C yUETOM 3a/1a4 NIPE3eHTAM M OCOOCHHOCTEH ayTUTOPUU U B COOTBETCTBUM C HUM COCTABIIATh
YCTHBIE U MUCbMEHHBIE TEKCTHI C UCIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTtepuainoB. Coemecmnuasn deameabHocms (COmpyoHu4ecmeo):

MIOHUMATh U MCII0JIb30BaTh [IPEUMYIIECTBA KOMAaHIHOM U MHIMBUYaJIbHON pabOTHI IPU peIIeHNH KOHKPETHON IPOOIeMBbl, B TOM YHCIIE IIPU CO3/1aHUH
UH(QOPMALIMOHHOTO TIPOTYKTa;

MPUHUMATH 1eJIb COBMECTHOM MH(POPMALIMOHHON AESITeNBHOCTH 10 cOopy, 00paboTKe, nepenayde, popManuzaunu HHGOPMAIMU; KOJUIEKTHBHO CTPOUTH
JEMCTBUS 110 €€ JOCTIKECHUIO: PaCIPeAesATh POJIH, IOTOBAPUBATHCS, 00CYKAATh MPOLIECC U PE3YJIbTAT COBMECTHON paboThI;

BBITOJIHATH CBOIO YacTh paboThI ¢ MH(pOpMaIuei uim nHPOPMAIIMOHHBIM POTYKTOM, JOCTHTasi KAYECTBEHHOTO Pe3yIbTaTa 110 CBOEMY HAIPABICHHUIO U
KOOPJMHHUPYS CBOU JIEUCTBUS C IPYITMMH WIEHAMU KOMAaH]Ibl;

OLIEHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMH WH(POPMALMOHHBIA MPOIYKT MO KPUTEPHSIM, CAMOCTOATENBHO CHOPMYIUPOBAHHBIM YYaCTHHKAMU
B3aMMO/ICHCTBUS,

CpaBHHUBATh PE3yNbTaThl C UCXOAHOM 3aJaueil M BKJIAJ] KaXIOro WieHa KOMaH/bl B JOCTHKEHHE PE3yJbTaTOB, pa3AeisaTh c(epy OTBETCTBEHHOCTH U
HPOSIBIISATH TOTOBHOCTD K MIPEJOCTABICHHUIO OTUETA TIEpe 1 TPYIIION.

YHuBepca/bHbIe peryassTUBHbIe AelicTBUsI Camoopzanusayus:

BBISIBJISITH B )KU3HEHHBIX M YIEOHBIX CHUTYAIUAX MPOOIEMBI, TPEOYIONTNE PEIICHNS;

OPUEHTHPOBATHCS B PA3TMUHBIX TOJX0AaX K MPUHATHIO PEIICHUH (MHANBHUIyaIbHOE IPUHATHAE PEIICHUH, TPUHATHE PEIICHHUI B TPYTIIE);
CaMOCTOSITEJILHO COCTABIIATh AITOPUTM PELICHUS 3a/1a41 (UJIM €r0 4acTb), BHIOUPATh CIIOCO0 peleHus yueOHOM 3a1auk ¢ y4ETOM UMEIOIUXCSl PECYPCOB U
cOOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh MpelaraéMble BApHAHThI PEILICHUM;



COCTaBJIATH TUIAH JIEHCTBUH (TUIaH pea3allid HAMEYSHHOTO aJIrOpPUTMa PEIICHHS ), KOPPEKTUPOBAThH MPEIIOKEHHBIN aITOPUTM C YIETOM TIOTYUCHUS
HOBBIX 3HAHUH 00 U3ydaeMOM OOBEKTE;

JiesiaTh BRIOOP B YCIOBHAX MPOTHBOPEUNBOM MH(OpMalmy U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camoxkonmpons (peghrexcusn):

BJIAJIETh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBAIIMH U PeIICKCHH; JaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U TpeJyiaraTh IjiaH e€ n3MEeHEHUS;

VYHUTHIBATh KOHTEKCT U MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PEIICHUM yU4eOHOM 3a]ja4M, alallTUPOBATh PEIICHUE K MEHSIO IIMCS
00CTOSTEILCTBAM;

OOBSCHATH MPUIWHBI JOCTHKCHUS (HEAOCTH)KCHHUS) Pe3yIbTaTOB MH()OPMAIMOHHOHN AESITeIbHOCTH, JaBaTh OIECHKY MPUOOPETEHHOMY OTBITY, YMETh
HAXOJWTh MO3UTHUBHOE B TIPOU3OIIEIIICH CUTYAIHH;

BHOCHUTH KOPPEKTHBHI B JICSITEILHOCTh HA OCHOBE HOBBIX O0CTOSITEIILCTB, N3MEHUBIIIMXCS CUTYAIIMH, YCTAHOBJIICHHBIX OIMMTUOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa LIEIH U YCIOBHIM. IMOUUOHATbHOLI UHMEIIEKN:

CTaBUTH ce0s1 HA MECTO JPYTOTo YeIOBeKa, IOHMMATh MOTHBBI M1 HAMEPECHHS IPYTOTO.

Ilpunamue ceosa u opyzux:

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT JaKe B YCIOBHIX OTKPBITOTO AOCTYIIA K JIFOOBIM 00bEMaM HHGOpPMAIUH.

HNPEAMETHBIE PE3YJIBTATDI: 7 knace
[IpenmeTHbIe pe3ynbTaThl OCBOSHUS 0053aTEIFHOTO MIPEIMETHOTO CO/ICPKaHHs, YCTAHOBICHHOTO JaHHOW MMPUMEPHOM pabodel MporpaMMoid, OTpaXkKaroT
c(OPMHPOBAHHOCTH Y OOYYAOLINXCS YMEHUI:

*  MOSICHATH HA MPUMEPAX CMBICT MOHATHI «MH(POpMaLUsL», «MH(OPMAIIMOHHBIN MpoLecc, «00padoTka HH(pOpMAINY, «XpaHEHUEe UHPOPMALIUNY,
«repenada HHGopMamy»;

*  KOOUPOBATh M JEKOJUPOBATH COOOIICHMsS IO 33/JaHHBIM MpaBWIIaM, IEMOHCTPUPOBATh NMOHUMAHHWE OCHOBHBIX IMPHUHIUIIOB KOAWPOBAHHS HH-
dbopmarum pa3TuIHON TPUPOBI (TEKCTOBOM, TpaduuecKom, ayaro);CpaBHUBAT [UTMHBI COOOIICHHMIA, 3aMMCAaHHBIX B PA3IMYHBIX ali(haBUTAX, OTIEPUPOBATH
eMHALIAMU U3MEpEeHHs NH(POPMAITMOHHOTO 00bEMA U CKOPOCTH NIEpeIavur JaHHbIX;

*  OLIGHWBATh M CPAaBHUBATH PAa3MEPhl TEKCTOBBIX, TPa)MIECKNX, 3BYKOBBIX (ailJIOB M BHICO(AIIIOB;

*  TIPUBOAUTH MIPUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHUS U Mepeaadu HHpOpMaIu, CpaBHUBATh UX KOJTHMYECTBEHHBIC XapaKTEPUCTUKH;

*  BBIJCJSTH OCHOBHBIC dTAlbl B ICTOPHH U IOHUMATh TEHICHIINH Pa3BUTHUSI KOMITBIOTEPOB M MPOTPAMMHOTO 00ECTICUeHHUS;

*  MOJIyYaTh M MCIIOJIB30BAaTh HH(OPMAIIMIO O XapaKTEPUCTHKAX MEPCOHATBHOTO KOMITBIOTEPA M €T0 OCHOBHBIX dJIEMEHTaxX (TpoIieccop, onepaTuBHAs
NamsTh, I0JITOBPEMEHHAst MaMsITh, YCTPOWCTBA BBOAA-BbIBO/IA);COOTHOCHTh XapaKTEPUCTHKH KOMIIBIOTEPA € 33/1a4aMH, PEIIAEMBIMH C €0 MTOMOIIBIO;

*  OPHUEHTUPOBATHCS B UEPAPXUUYECKOM CTPYKType (haiijioBOM cHCTEMBI (3amMChIBaTh MOJIHOE UMs (aina (karanora), myTh K (aiiny (karanory) mo
UMEIOLIEMYCS ONTUCaHUIO (PailyIoBON CTPYKTYphl HEKOTOPOT0 HHPOPMAIMOHHOTO HOCUTEIS );padoTaTh ¢ (haiIoBOI CHUCTEMON EPCOHATBHOTO KOMITBIOTEPA
C UCIOJIb30BaHUEM Ipaduyeckoro uHTepdeiica, a IMEHHO: CO3AaBaTh, KOMUPOBATh, IEPEMEIATh, TIEPEUMEHOBBIBATh, YAAJIATh U ApXUBUPOBATH (DAMIIBI U
KaTaJor'v; UCIOJIb30BATh aHTUBUPYCHYIO IPOrpaMMmy;

*  MPEACTaBJIATH Pe3yJIbTaThl CBOCH EATEIBHOCTH B BUJE CTPYKTYPUPOBAHHBIX MILTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEANMHBIX MTPE3CHTALIHIA;



*  wuckarh uHpopManuioo B ceTH MHTEpHET (B TOM 4YHMCIIE MO KIOYEBHIM CIIOBAaM, IO M300paKEHHIO), KPUTUYECKH OTHOCUTHCS K HAWJIEHHOW WH-
dbopmarum, oco3HaBasi ONMACHOCTh I JUYHOCTH M OOLIECTBa pacHpOCTPAaHEHHs BPEJOHOCHOW MHGOpPMAIMU, B TOM YHCJE SKCTPEMHUCTCKOTO U Tep-
POPUCTHUYECKOTO XapaKTepa;

*  TOHUMAaTh CTPYKTYPY apECOB BEO-PECypCOB;

*  HCIMOJIb30BAaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIIHUA;

*  coOmonaate TpeOoBaHMs Oe30macHo FKcruTyaTanuu Texuuueckux cpencts UKT; cobmonaTts ceteBoil aTUKeT, 0a30Bbie HOPMbI HHPOPMAIIOHHON
ATHKH U MIpaBa MpHu padboTe ¢ NMPUIOKEHUIMHU Ha JIIOOBIX YCTpOiCTBax U B cetu lHTepHET, BoIOMpaTh Oe30macHble CTpaTeruu MOBECHHS B CETH;

*  WMETh MPEJCTaBICHUE O BIUSHIM Uctionb3oBaHus cpeacts KT Ha 310poBbe 1MosIb30BaTeNs M yMETh IPUMEHSATh METOIbI PO HIAKTHKH.

8 knace

[TpenMeTHBIC pe3ysIbTaThl OCBOCHHSI 0053aTEILHOTO MPEAMETHOTO COICPIKaHMsl, YCTAHOBJICHHOTO JAHHOH IMTPUMEPHON pabodeit MporpaMMoi, OTpaskaroT
c(hOpMHUPOBAHHOCTH Y 00YYAIOIIMXCS YMEHUI:

*  MOSICHATH HA MPUMEPAX PA3TUUUS MEXK/Y MTO3UIIMOHHBIMU U HEMO3UITMOHHBIMHA CUCTEMaMU CUHCIICHUST;

*  3amMChIBaTh W CPaBHHBAThH 1eibie uncia oT 0 g0 1024 B pa3nuyuHbIX MO3UIIMOHHBIX CUCTEMaX CYHUCICHUS (C OCHOBaHUAMU 2, 8, 16); BBIMOIHATH
apudmMeTHyecKue onepanny HaJl HUMHU;

*  pacKpbIBaTh CMBICH MOHSATHI «BBICKA3bIBAHHEY, «JIOTUYECKAs OTIEPALIHS, «JIOTHYECKOE BBIPAKEHUEY,;

*  3amnKCHIBaTh JIOTMUECKHE BBIPAKEHHUS C HCIOJBb30BAHUEM JM3BIOHKIMH, KOHBIOHKIIMM W OTPHUIIAHUA, ONPEESNISITh HUCTHUHHOCTH JIOTHYECKHX
BBIPQXEHH, €CJIM N3BECTHBI 3HAYEHUSI HCTUHHOCTU BXOJSIINX B HETO MEPEMEHHBIX, CTPOUTH TAOIUIIBI UICTUHHOCTH ISl IOTUYECKHUX BBIPAKCHUIA;

*  pacKpbIBaTh CMBICT TOHITHHA «UCIIOJHUTENbY», «AJITOPUTM», «IpOorpamMmay, MOHUMAas pasHUIly MEXAy yHoTpeOJeHHEeM HSTHX TEPMUHOB B
OOBIJICHHOM peun U B MHYOpPMATHKE;

*  ONKUCHLIBATh AJITOPUTM PEIICHUS 3aa91 PA3IUYHBIMU CITIOCOOAMHU, B TOM YHCIIE B BUJIE OJIOK-CXEMBI;

*  COCTaBJISITh, BBIMOJHATH BPYYHYIO W Ha KOMITBIOTEPE HECIIOXKHBIE aITOPUTMBI C MCIOJIL30BAaHMEM BETBICHUW W IUKJIOB JJIsS yNPaBICHUS HC-
TIOJTHUTEIISIMHU, TAKUMH Kak Pobot, Yepenamika, UepTéxHUK;

*  HCIMOJB30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3IMYHBIX TUIOB (YMCIIOBBIX, JIOTHUECKHX, CUMBOJILHBIX), @ TAaKKE COJEpPKAIUe WX BBIPAKCHUS,
HCITOJIB30BATh OTIEPATOP NMPUCBAVBAHMSI;

*  HKCIIOJIB30BAaTh MPH pa3pabOTKE MPOrpaMM JIOTHUECKHUE 3HAYCHUS, OTIEPAIlMU U BBIPAKEHUS C HUMU;

*  aHaJIM3UPOBATh NPEJIOKECHHBIE AJITOPUTMBI, B TOM YHCIIE OMPEACIATh, KaKue Pe3yabTaThl BOZMOXKHBI MPU 33JaHHOM MHOXKECTBE MCXOIHBIX
3HAYCHUI;

*  CO3IaBaTh M OTJIAXKUBATH IPOTPAMMBI HA OJTHOM H3 S3BIKOB IporpammupoBanus (Python, C++, [Tackans, Java, C#, LLIkonbHBI ATTOPHTMHYECKHI
SI3BIK), peanu3yromre HECIOKHBIE aIrOpUTMbI 00paOOTKH YUCIIOBBIX JaHHBIX C WCIOJIB30BAHWUEM IMKIJIOB M BETBJICHHI, B TOM YHCIIEC PEATH3YIOIIUE
MIPOBEPKY JIEIUMOCTH OHOTO IIEJIOTO YUCIIa Ha IPYTroe, MPOBEPKY HATYPAILHOTO YUCIIAa HA TIPOCTOTY, BhIIEICHHS U(p U3 HATYPaIbHOTO YHCIIA.

9 kyacc

[TpeameTHBIC pe3yabTaTHl OCBOCHHS 0013aTEIHHOTO IPEIMETHOTO COJIEPIKaHMSI, YCTAHOBJICHHOTO JaHHOW MPUMEPHOH paboueli mporpaMMoi, OTpakaroT
c(hopMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHHI:



*  pa30uBaTh 3a/1a4M HA I0/33J]a4l; COCTABIIATH, BHINOIHATH BPYYHYIO H HAa KOMITBIOTEPE HECJIOKHBIE AITOPUTMBI C HCIIOJIB30BAHUEM BETBICHUH,
IIUKJIOB U BCIIOMOTaTeIbHBIX aJITOPUTMOB /IS YIIPABIICHUS UCTIOTHUTEISIMH, TaKUMHU Kak Pobot, Uepenaika, YepTExHUK;

*  COCTaBJSTh W OTJQXHUBATh MPOTPAMMbI, PEANH3YIOIIUE THUIOBbIE AJITOPUTMBI 00OpPaOOTKM YHMCIIOBBIX MOCIIEIOBATEIbHOCTEH WIM OJHOMEPHBIX
YHCIIOBBIX MAaCCHUBOB (IMMOMCK MAaKCUMYMOB, MUHHMYMOB, CYMMbI MJIM KOJMYECTBA 3JIEMEHTOB C 33/JIaHHBIMH CBONCTBaMH) Ha OIHOM M3 SI3bIKOB IPO-
rpammupoBanust (Python, C++, IMackans, Java, C#, llIkonbHblil ATropurMudeckuil SI3bIK);pacKpbIBaTh CMBICI MOHATHIA «MOEIbY, «MOICIUPOBAHUCY,
OTIpeeIISATh BUABI MOJIENIEH; OLIEHUBATh a/IeKBAaTHOCTh MOJIENIM MOJIEIUPYEMOMY OOBEKTY U IEJIIM MOJICTUPOBAHUS;

*  HCHOJB30BaTh rpadbl U JepeBbs ISl MOJICTUPOBAHUS CUCTEM CETEBOM M UEPAPXUUECKON CTPYKTYPhl; HAXOAUTh KpaTYallInii myTh B rpade;

*  BBIOMpATH c1IOCOO MpeACTaBICHUS JAHHBIX B COOTBETCTBHHU C IOCTABICHHOM 3aaueil (TaOnuIibl, CXeMbl, TpauKu, THarpaMMsl) ¢ HCIIOJIb30BaHHEM
COOTBETCTBYIOUINX IMPOIPAMMHBIX CPEACTB 00paOOTKHU TaHHBIX;

*  HUCIIOJIb30BATh AJICKTPOHHBIE TAONUIBI 1Isi 00paOOTKHM, aHAalM3a W BU3YyaJIM3allMM YHCIIOBBIX AAHHBIX, B TOM YHCIIE C BBIJCICHHEM IUara3oHa
TaOJHIIBI U YIIOPSI0UMBAaHUEM (COPTUPOBKOI) €T0 JIEMEHTOB;

*  Cco3/1aBaThb M TPUMEHATh B OJIEKTPOHHBIX TaOmumax (opMynbl Ui pacy€ToB C HCIOJIb30BAaHHUEM BCTPOSHHBIX apu(MeTHuecKuX (QyHKIHMA
(cymMupoOBaHHE U TOJACUET 3HAYCHUH, OTBEYAIONINX 3aIaHHOMY YCIIOBHIO, CpeHee apr(pMeTHIECKOe, TOMCK MAaKCUMaJIbHOTO U MUHIMAJIbHOTO 3HAYCHHS),
a0COTIOTHOM, OTHOCUTENIBHOM, CMEIIAHHOM aapecanu;

*  HCMOJB30BATh JICKTPOHHBIE TAOIHIIBI 1711 YUCICHHOTO MOEIMPOBAHMUS B IPOCTHIX 3a/1a4aX U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

*  UCIOJb30BaTh COBPEMEHHBbIE HMHTEPHET-CEPBUCHI (B TOM YHMCJIE€ KOMMYHHKAIMOHHBIE CEpPBHUCHI, OOJIaYHbIE XpPAaHWIMINA JAHHBIX, OHJIAWH-
MpOrpaMMBbI (TEKCTOBBIE U rpapuuecKkre peJaKTopbl, CpeIbl pa3paboTKi)) B y4eOHOI 1 MOBCETHEBHOM IEATEIBHOCTH;

*  MPUBOJIUTH MPHUMEPHI HCHOIB30BAaHUS T€OMH(GOPMAIIMOHHBIX CEPBHCOB, CEPBHCOB TOCYIAPCTBEHHBIX YCIYT, 00pa30oBaTENbHBIX CEPBHCOB CETH
WnTepHeT B y4eOHOM 1 TOBCETHEBHOM e TEIILHOCTH;

*  HCIONB30BAaTh pa3IMYHbIE CPEACTBA 3aLUTHl OT BPEIOHOCHOTO MPOTPAMMHOIO OOECHeueHHs, 3allUIaTh NEPCOHAIBHYI0 HH(OPMAIHIO OT
HECAaHKLUMOHUPOBAHHOTO JIOCTyIa W €ro MOCIEACTBUI (pas3rialleHus, MOAMEHbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJOTMYECKHMX U COLM-
QJIbHO-TICUXOJIOTHYECKHX aCIEKTOB MCIONb30BaHUs ceTH VHTepHeT (ceTeBass aHOHUMHOCTb, IU(POBOI ciell, ayTeHTHYHOCTh CyOBEKTOB M PECYpCOB,
OIMaCHOCTb BPEJOHOCHOI'0 KO/1a);

*  pacro3HaBaTh HOMBITKU U NPEAYNPEKIaTh BOBICUEHHE CE0S1 M OKPYKAIOIUX B JECTPYKTUBHbIE U KPUMHUHAJIbHBIE (POPMBI CETEBOW aKTUBHOCTH (B
TOM YHCIIe KHOSpOYJUTHHT, (PUILTUHT).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJI |[ACC
Ne HanmeHoBaHue pa3/ie/10B U TeM POrpaMMBbl KonunuectBo eATe1bHOCTD yuTeas ¢ JJeKTPOHHbIe (LH(ppoBbIE
y
n/n 4acoB y4eToM palodeil mporpaMmbl 00pa3oBaTe/bHbIE pecypchl
BOCIMTAHNSA

Paznen 1. Hudposasa rpaMoTHOCTH 0 M3yueHne mpaBUil  TEXHUKHU )

1 KommbroTep — yHHUBEpCaIbHOE BBIYHCIUTEIbHOE(L Gesonacmoctn B kaGumerel NiDS://resh.edu.ru/subiect/19/
yCTpOHCTBO,  paboTaromiee MO0 MpOrpaMMe. uH(bopmaTHK. DOpMHPOBAHNE . )
IlepconanbHbII KOMIIBIOTED. OCHOBHBI€| poIn OTCICCTBCHHAIX u hitp://school-collection.edu.ru/
KOMIIOHEHTbl ~KOMIIbIOT€pAa M HX Ha3HAYEHHE. 3apyOeKHBIX YHCHBIX B . ) )
Hpoueccop M €ro XapaKTepHCTHKH (TaKTOBa?I Pa3BUTUHU I/IH(i)OpMaTI/IKI/I "l https.//lbz.rU/metOd|St/auth0r5/|nf0rmat|ka/
HyacToTa, pa3psAAHOCTD). OnepartuBHas 171 [TCXHUKH, OCHHOCTHOTO
NONTOBpeMEeHHAss maMATh. OOBEM  XpaHUMBIX OTHOLICHHA K OTCHCCTBCHHOMY|
JMaHHBIX  (OIepaTWBHAs MaMATh  KOMIIBIOTEPA, KYyJIBTYPHOMY, HCTOPHICCKOMY|

KECTKUM U TBEPAOTENBHBIN IHCK,
amsTh CMapT-

IIOCTOsIHHAs]|

1 Hay4HOMY HacJeJHI0; 1o~



https://resh.edu.ru/subiect/19/
http://school-collection.edu.ru/
https://lbz.ru/metodist/authors/informatika/

(oHA) M CKOPOCTh AOCTYHA ISl Pa3IHMYHBIX BHJIOB
HOCHTENEe. YCTpoWcTBAa BBOJA W BBIBOJA.
CeHCOpHBIN BBOJI, JaTYUKU MOOMIIBHBIX YCTPOMCTB,
cpeacTBa  OMOMETPUYECKOW  ayTeHTH(UKaLUU.
Texnuka O€30MaCHOCTH W TIpaBuia pabOThl Ha
kommnbroTepe. Ilpaktuueckas pabora "BxmoueHue
KOMIIbIOTEpa W THoydeHue" uHpopManmuu o ero
XapaKTepUCTUKAX

Victopuss U COBpEMEHHbIE TEHJCHLIMU pPa3BUTHUS
KOMIIbIOTEPOB. VIcTOpUs pa3BUTHS KOMIIBIOTEPOB.

IToxoseHus KOMIIBKOTEPOB. CoBpeMeHHbIE
TEHICHIMHA  pa3BUTHUA  KOMIBIOTEPOB.  TwuIbl
KOMIIBIOTEPOB:  IEPCOHAIBHBIE  KOMIIBIOTEPHI,

BCTPOCHHBIE  KOMIBIOTEPHI, CYNEPKOMIIBIOTEPHI.
[lapannenbHple  BbIYMCIEHUS.  TpeboBaHMS K
XapaKTEPUCTUKAM KOMIIbIOTEpa JJsl  pEIlCHUs
[Pa3INYHbIX 3a/1a4.

[TporpammHuOe obecrieyeHue KOMITBIOTEPA.
[TpuknaaHoe IIPOTPaMMHOE oOecrieueHue.
CucremHoe mporpammHoe obecniedenue. CucTembl
nporpammupoBanus. [IpaBoBas oxpaHa nmporpamm u
nmaHHBIX. becraTHele W YCIIOBHO-OECIUIATHBIE
[POrPaMMBI. CBoboaHoe IPOrpaMMHOE]
oOecrnieyeHne

QDaitnel 1 manku  (karanoru). IlpuHIMOBL  TIO-
cTpoeHust ¢aitnoBbix cucteM. Ilomnoe nms ¢aiina
(mamkm). [TyTh K ¢ainy (manke). Padora ¢ daiimamu
W KaTaJoraMM  CpEICTBAMU  OIEPALMOHHON
CHCTEMBI: CO3/IaHHe, KOMMPOBAaHHUE, MepeMeIleHHeE,
[EpEUMEHOBaHUE U




HUMaHUE  3HA4YCHUS  UH-
dbopMaTUKN KaK HayKHd B
JKU3HH COBPEMEHHOTO 00-
IIeCTBA; BIAJCHUE JOCTO-
BepHOH wmH(Dopmammendr o
NEepeOBBIX ~ MHUPOBBIX U
OTEUECTBEHHBIX  JIOCTHKE-
HUSIX B oOmactu uH(OpMa-
THKH WU HH(OPMALMOHHBIX
TEXHOJIOTH;  3aUHTEPECco-
BaHHOCTb B HAay4YHBIX 3Ha-
HUSIX O IUQPOBOH TpaHC-
dopmManuu  COBPEMEHHOTO
oOmrecTBa

MoTuBUpOBaHUE yYaIIUXCs
K T03HABATEJIbHOM M Tpax-
THUYECKOU JeSITeTbHOCTH.
Oco3HaHWe eIWHCTBAa U Iie-
JOCTHOCTH  OKPYKAIOIIETO
MHUpPa, BO3MOXHOCTH  €TO
MO3HABAaEMOCTH M 00BsIC-
HuMoe™ Ha oOcHOBe JI0-

CTH)KEHUH HAyKH.
Bocnuranue  tpynomroOus,
MHUIMATUBHOCTH

u

HACTOWYMBOCTH B MPEOAO-
JICHUH TPYIHOCTEH.

PackpbiTie OCHOBHBIX J10-
CTIDKEHUH W IIEpCIEKTHUB
HayKHU U TexHUKH. OCBOEHNE
TUINUYHBIX  CUTyallUd IO



HacCTpOMKe, YCTaHOBKE
POrpaMMHOTO 00eCTIeYeHNUs
U yIpasiie-



ymaneHue ¢aiiioB 1 manok (katanoron). DanoBkIi

MEHEKED. ITounck ¢aiinos CpeAcTBaMHy
orepalroHHoi cuctembl. Tumbl Qaitnos. CBoiicTBa
(haitnos. XapakTepHble ~ pa3Mepbl daitnon

[pa3IMYHBIX TUIOB (CTpaHHULA TEKCTA, IEKTPOHHAs
kHura, (otorpadus, 3amuch MECHH, BUIACOKIIUII,
noJHOMETpaXkHbIN (ribM). [lpakTuueckue paboThI:
1. BeinosnHeHHe OCHOBHBIX onepauuii ¢ ainamu u
nmankamu.2. M3ydeHue di1eMeHTOB HHTepdeiica
MCIIOJIBb3YEMON OIepalMOHHON CHCTEMBL.3.
CpaBHEHUE pa3MEpOB TEKCTOBBIX, IpaduuecKux,
3BYKOBBIX U BHIE0(aiIoB

ApxuBanus JaHHbIX. CKaTHe JaHHBIX KaK yJaJIeHUE
M30BITOYHON UH(pOpPMAIUH. Hcnons3oBanue]
mporpaMM-apxuBaTopoB. [IpakTuueckas pabora:
Mcnonbs30BaHue MpOrpaMMbl-apXuBaTOpa

KoMmbloTepHsle  BUPYCBI UM aHTUBHUPYCHBIE
rmporpaMMbl. KoMIbIOTEpHBIE BHPYCHI M JpYyrHe
BPEIOHOCHBIE IIPOrpaMMBI. AHTUBUDPYCHBIE
CpEJICTBa ONEpallMOHHBIX cucTeM. IIporpammsl i
3aluThl OT BUpycoB. [IpakTnyeckas padora: 3amura
MHPOPMALMM OT KOMIIBIOTEPHBIX BHPYCOB C
[MOMOLIbI AHTUBUPYCHBIX IIPOrpaMM

KommnbrotepHas cetb. OObeIMHEHNE KOMIIBIOTEPOB
B cerb. Cerp Murepner. BeGctpanmia, BeOG-cailT.
Ctpyktypa azapecoB BeO-pecypcoB.  bpaysep.
ITouckoBsie cucremsl. [lowck wuHboOpMammu 1O
KIIIOUYEBBIM ~ CJIOBAM W 10  H300paKeHHIO.
IIpakTudeckas pa-




HUIO NEePCOHATBHBIX
cpeacts UKT.
Opranuzanusi ~ WHAWBUIY-
QTbHOH  MH(OPMAIIMOHHON
cpelpl, B TOM YHUCIIE C TO-
MOILIbI0  TUHOBBIX  TIPO-
IrPaMMHBIX CPEICTB.
DopMHUpPOBAHUE HABBIKOB U
yMeHuil 0e30macHOro W Ie-
7eco00pa3HOro  MOBEICHUS
npu paboTe ¢ KOMIIBIOTEp-
HBIMH TIpOrpaMMaMH H B
Wutepuere, yMeHUs CO-
OmoaTe HOPMBI MH(OpMA-
MOHHOM OSTHUKH M TIpaBa.
CnocoOHOCTh U TOTOBHOCTH
K OOLICHHIO W COTpYIHHUYE-
CTBY CO CBEpCTHHKAMHU U
B3pOCJBIMH B IIpoliecce 00-
pa3oBaTeNbHOM, o0re-
CTBEHHO-TIONIE3HOM,  yuel-
HO-HCCJIEIOBATEILCKOM,
TBOPYECKON JI€ATENBHOCTH.
OpueHTanus Ha MOpajbHbIE
[EHHOCTU U HOPMBI B CHUTY-
alysX HPAaBCTBEHHOTO BBI-
00pa; rOTOBHOCTb OIICHUBATh
CBOE MOBE/ICHUE U TIOCTYIIKH,
a TakkKe TIOBEeIeHHE U
MOCTYNKHU JPYrUX JIOAEH ¢
MO3UIIMA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YYETOM



OCO3HaHUA TOCIEeICTBUN
MOCTYIIKOB; aKTUBHOE



oota: ITorck nHGOpPMAIINY 1O KITFOYESBBIM CJIOBAM H| HEIpUITUE acoLHaIbHBIX|
110 N300pAKEHUIO [IOCTYIIKOB, B TOM YHCJI€ B CETH|
NurepHer YmMeHue
8 Crparernu GesonacHoro mosenenus B Murepuere| 1 OCYILECTBIIATS HOHCK B
JlocToBepHOCTh HMH(OpPMALMK, TOJY4YEHHOU U3 HH(bOPMAIMOHHBIX CHCTEMAX.
WNHrepHera. CoBpeMeHHbIe CEpPBHCHI M cnonp30BaHue CeTeBbIX
MHTEpPHET-KOMMYHHKaIMK. CTpaTteruu 0€301acHOTo XPAHMITHII JAHHBIX U 00JIaYHbIX
noBenenuss B Murtepuere. I[lpaktuueckas pabora: cepBrcoB. Mcrone3oBaHne B
Mcronb3oBanne CCpBUCOB [MOBCETHEBHON  MPaKTHYECKOM|
MHTEPHET-KOMMYHHUKAIH nesTeIbHOCTH (B TOM UHCIe —
[pa3MelieHne JTAHHBIX )
MH()OPMaIMOHHbIE pecypcesl
MHTEPHET-CEPBUCOB U BHP-
TyaJbHBIX [IPOCTPAHCTB
KOJIJIEKTUBHOI'O B3aHNMO-
neiicTBus, cOOII0as aBTOPCKUE]
rpaBa u PYKOBOJCTBYSIChH
[paBUJIAMU CETEBOIO ITHKETA.
9 [MpoBepounast pabora mo temam «Kommerotep — 1
[YHMBEpCAJIbHOE YCTPOHCTBO OOpaOOTKM JaHHBIX»,
«I[IporpamMmbl U aaHHbIe», «KOMIBIOTEPHBIE CETH
(pe3epBHOE BpeMsi)
Paznen 2. Teoperuueckue ocHoBbI MH(popmaTuky 11 @DopMuUpOBaHUE MPEICTABICHUS
06 urdopMaLuK kax]  https://resh.edu.ru/subject/19/
BaKHEHIIEM  CTPAaTErHYecKoM|
10 Madopmammsa u wuHbOpMaMOHHBIE mpomecchl| 1 pecypce passurus mmunoctw, Nttp://school-collection.edu.ru/
Nnpopmanuss — OJHO U3 OCHOBHBIX MOHSITHH rocyxapcTea, 0bIIeCTRa.

coBpeMeHHOW Hayku. MH(popManus kak CBEICHMS,
MpelHa3HaYeHHbIE Ul BOCIIPHUATHS YEJIOBEKOM, M|
nH(pOopMaLus Kak

TTonnmanue POJIK UH-

https://Ibz.ru/metodist/authors/informatika/



https://resh.edu.ru/subject/19/
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https://lbz.ru/metodist/authors/informatika/

NMaHHBIE, KOTOpPBIE MOTYT OBITb 00paOOTaHBI
ABTOMAaTHU3UPOBAHHON CHCTEMOI. Nudopma-
[IUOHHBIE TPOIECCHl — TPOLECCHI, CBA3aHHBIC C
XpaHeHHeM, IpeoOpa3oBaHHEM U  Iepeaadyel]
TaHHBIX

11

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTH ONMCaHMs
HETPEPbIBHBIX 00BEKTOB U MPOLIECCOB € IMOMOIIBIO
TIMCKpEeTHBIX aHHbIX. [IpoBepounas pabora o Teme
"Undopmanuss M HHPOPMALMOHHBIE IPOLIECCHI.
JIMCKpPETHOCTh JaHHbIX"

12

CumBon.  Andasur.  MomHocts  andaswura.
PazHooOpa3ue s136IK0B U alihaBUTOB. EcTeCTBEHHBIE
u  (opmanbHble sA3bIKH. AJpaBUT TEKCTOB HA
[PYCCKOM SI3bIKE




(OpMaIMOHHBIX  TIpOIIeC-
COB B COBPEMEHHOM MHpe
YMmenue paborath ¢ pas-
JUYHBIMH ~ BUJAMHU  WH-
¢dopmanuu, KOAUPOBATH U
JNeKOIUpOBaTh  HH(pOpMa-
101200

Hcnonp30BaHue 3HAHUA O
JTUCKPETU3aIMd JaHHBIX B
HAyYHBIX MCCIIEOBAHUSIX U
TEXHHKE.

[Tonnmanue IIpUHIINIIA
ynpaBiieHust  poOOTOTeX-
HUYECKUM  YCTPOWCTBOM.
3HAaKOMCTBO C MpPUHIIHIIA-
MU paboThl pacmpeneseH-
HBIX BBIYMCITUTEIbHBIX
CHUCTEM U TapayienbHON
00paboTKoii JTaHHBIX.
[TpuoGperenue omeiTa HC-
MoJik30BaHusi  uH(pOpMa-
IIMOHHBIX PECcypcoB 00-
IIeCTBA M DIIEKTPOHHBIX
cpeactB B yyeOHOW U
IIPAKTUYECKON  J1eATenb-
HOCTH.

®opMUpOBaHHE  YMEHUU
dopmanuzanu U CTPYK-
TypupoBaHusi  HHpOpMa-
UM, YMEHHUs BBIOUpPATH
croco6 MpeJICTaBICHUS
JAHHBIX B COOTBETCTBUU C
IIOCTaBJICHHOU 3afadyed —
TaOJIHIIBI, CXEMBI, Tpadu-



13

JIBonunsiii andasur. KoamuecTBO BCEBO3MOKHBIX|
CJIOB  (KOJIOBBIX KOMOMHaIMi) (ukcupoBaHHOMH
uMHBl B BoM4HOM andasure. IlpeobpazoBanue
imro60ro andaBuTa K IBOMYHOMY

14

KomnpoBanne cumBoioB aindasuta. KommuecTBo
pa3IUYHBIX CJIOB (UKCUPOBAHHOW JJIMHBI B
andasure onpenenéHnoi mouHocty. Koauposanue
CHUMBOJIOB OJTHOTO ayi(paBUTa C MOMOIIBIO KOJOBBIX
cloB B JnpyroM andasute; KozoBas TabiuIla,
NIEKOIUPOBAHNE

15

JlBonunslii  kopn. llpencraBieHue  gaHHBIX B
KOMITBIOTEPE KaK TEKCTOB B JIBOMYHOM aj(aBuTE.
Nupopmannonnslii  00b€M  gaHHBIX. bur —
MUHUMaJIbHAS €JUHHIIA KOJHYECTBAa MHQOpMAINH
— JBOWYHBIA pa3psa. EnuHunbl u3MepeHus
MH(POPMAIIMOHHOTO 00bEéMa JaHHBIX. burt, OairT,
KUI00aiiT, MerabaiT, rurabaiit. CKOpocTh nepeiauy
NaHHbIX. EAMHULBI CKOPOCTH Mepeaayu TaHHbIX

16

KonupoBanue  TekctoB. PaBHOMEpHBIA  KO..
HepaBHomepnsiii  xox.  Kommpoka — ASCII.
BocsmubuTHbIe KOqupoBKH. [IoHATHE O KOTUPOBKAX
UNICODE. [lexommpoBanue  COOOMmIEHHA ¢
MCIIO0JIb30BAHUEM PABHOMEPHOI'O ¥ HEPAaBHOMEPHOTO
kona. MndopmanmoHHbIi




KM, JWarpamMmbl, C HC-
IIOJIb30BaHUEM  COOTBET-
CTBYIOILIMX IPOrPaMMHBIX



CpencTB 00pabOTKH J1aH-
HBIX



00BEM TekcTa. [IpakTrueckas padora: OnpenencHue
KOJIa CHMBOJIA B Pa3HbIX KOJHPOBKAX B TEKCTOBOM
mporeccope

17

OOmee mpencTaBieHHE O  IU(PPOBOM  Mpe-
CTAaBJICHMKW HCIIPCPLIBHBIX [OaHHBIX. Hckaxxenne
nHpopmanuu npu nepenade. Koapl, ucnpasistomniye
omnOku. OOmee mpeacTaBiIeHue O LUPPOBOM
MpEICTAaBICHUN  ayQUOBU3YAIbHBIX W  APYIrHUX
HECIIPCPBIBHBIX NAHHBIX

18

Konuposanue nsera. L{seroBsie mopenu. Mogenb
RGB. I'mybuna xoguposanus. Ilamurpa. PactpoBoe
W BEKTOPHOE MpEJCTaBICHHE  M300pakeHUil.
[Mukcens. Onenka HHPOPMAIMOHHOTO 00BEMA|

rpaduyeckux JTAHHBIX IS pacTpoBOro
M300paKCHHS. [TpakTnueckne  pabOTHI: 1.
Onpenenenne koma 1Bera B mamutpe RGB B
rpauyeckoM  peaaKTope. 2. CoxpaHeHue

[pPacTpoBOro rpapuyeckoro U300pakeHus: B pa3HbIX
(hopmarax

19

KonupoBanue 3Byka. PaspsaHocTs H  4acToTa)
sarmcu. KonmdecTBo kaHanmoB 3amucu. OIeHKA
KOJTMYECTBEHHBIX  MMApPaMETPOB,  CBSI3aHHBIX  C
MpeICTaBICHUEM U XPAaHEHHUEM 3BYKOBBIX (DaiisioB.
[TpakTudeckast pabora: 3amuch 3ByKOBBIX (haiIoB C
[PA3IMYHBIM ~ KaueCTBOM  3By4aHHsl  (TJIyOWHOM
KOJIMPOBAHUS M YaCTOTOU TUCKPETHU3AIIIH )

20

O000IIeHNEe M CUCTEMATH3alMs 3HAHUNA [0 TEME
«[IpencraBnenne wuHpopMmarum». [IpoBepouHas]
pabora




Paznen 3. UudgopManuoHHbIe TEXHOJOTHI

13

21  [TekcroBble JTOKyMEHTHI W WX CTPYKTypHble| 1 Ymenue paborath C  pas-
pieMeHThl  (CTpaHWIa, ab3ai, CTpoKa, CJOBO, IMTAYHBIMHA BHJIAMH VH-
CUMBOJI). TEeKCTOBBIN MPOLECCOpP — HHCTPYMEHT (hopmanuu. Ucnonb3oBaHue
CO3lIaHMs, PEJAKTHPOBaHUs H (HopMaTHPOBAHUS] BHAHUSI O TUCKPETH-
rekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue
TeKCTa

22 |CsoiictBa cumBooB. CpoiicTa ab3anes. CBoiicteal 1 3alM  JAQHHBIX B  HAay4HBIX
cumBoJioB. [pudt. Tunsr mpudros (pydrensie, ¢ MCCJIEIOBAHUSIX U TEXHHUKE.
3acevykaMy, MOHOIIMpUHHBIE). [lomyxupHoe U YMmeHue apryMEHTHUPOBAHO
KypcuBHOe Hauepranue. CBoiicTBa  a03aleB: BHIOUPATH MpOrpaMMHOE
IpaHMIIBI, a03anHbIi OTCTYII, UHTEpBAl, oOecrieyeHne W TEXHUYECKHUE
BbIpaBHHBaHue. [IpakThueckass pabora: Coznanue cpeactBa UKT pns pemienus|
HEOOJIBIIINX TEKCTOBBIX JIOKYMEHTOB IOCPEICTBOM npogeCCHOHATBHBIX M Y4EOHBIX
KBaJTM(PHUIMPOBAHHOTO KJIABUATYPHOTO MHUCbMa C 3ajgad, WCIOJIb3Ysl 3HAHHUA O
WCTIOJIb30BaHUEM 0a30BbIX CPEICTB TEKCTOBBIX MPUHIUITAX MOCTPOCHUS]
[PEIaKTOpPOB MEPCOHATBHOTO KOMIIBIO-

23 [[Mapamerpsl crpanunsl. Croucku u  Tabmunel| 1 Tepa M KiIacCU(UKAIMHA €ro)
Ilapamerpel  crpanuubsl. Kononku.  Crunesoe MPOTPAMMHOTO 00ECTIEYEHHSI.
(bopmaTupoBaHue. CtpyKkTypHpOBaHUe WH- [MpuBneuenue BHUMAaHUS]
dopManMu C TOMONIBIO CIHUCKOB M TaONHII. [IKOJbHUKOB K LEHHOCTHOMY]
MHuoroypoBHeBble cruckH. [loOaBieHue Tadmuui B ACTIEKTY M3Y4aeMbIX Ha YPOKax
TEKCTOBBIE JOKYMEHTBI SIBIICHU,  OpraHu3alys  MX

paboThI C MOTYy4aeMoii Ha YPOKe,

24  [BcraBKa HETEKCTOBBIX OOBEKTOB B TEKCTOBBIE 1

MTOKYMEHTBI. BcTaBka W300pakeHHWd B TEKCTOBBIC
mokymeHThl. OOTekaHue w300paKEeHUN TEKCTOM,
BxmroueHne B TEKCTOBBIM JOKYMEHT JUarpamm,
opmyn, HyMmepanuu CTPaHWIl, KOJIOHTHUTYJIOB,
cchUIOK U ap. IIpo-

COLIMAJIbHO 3HAYUMOM
uHpOpManMell -  MHUIHHA
[pOBaHUE €€ 00CYKICHHUS,

https://resh.edu.ru/subject/19/

http://school-collection.edu.ru/

https://Ibz.ru/metodist/authors/informatika/
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BEepKa IMpaBonHcaHus. PaccTaHOBKa NeEpEeHOCOB.
[Tpaktnueckne pabotel: 1. dopmaTupoBaHHE
TEKCTOBBIX JIOKYMEHTOB (YCTaHOBKA IIapaMeTpoB
CTpaHUIIbI JOKyMEHTa; (hOPMAaTHPOBAHHE CHMBOJIOB
u a03areB; BCTaBKa KOJIOHTHTYJIOB U HOMEPOB
cTpaHuLl). 2. BcraBka B JOKyMeHT GopMmyi1, TaOIHLL,
n300paxeHuii, opopmienne cnuckoB. 3. CoznaHue
HEeOOJBIINX TEKCTOBBIX JTOKYMEHTOB C IIUTaTaMH U
CCBUIKAMHU Ha IUTHPYEMbIE HCTOYHUKH

25

MHTemieKkTyanbHble  BO3MOXKHOCTH COBPEMEHHBIX|
CUCTeM OO0pabOTKM TEeKCTOB. [0JI0COBOII BBOA
rekcta. OnNTHYecKoe  pacro3HaBaHHE  TEKCTa.
KoMmbrotepHslit IIEPEBO. Hcnonb3oBanne
cepBrCcOB ceTu VHTepHeT mnsi oOpabOTKH TEKCTa.
[Tpuniunber  paGoOTBl  CPEACTB  ABTOMATHUYECKOH
MPOBEPKH NPABONHCAHHS, PACCTAHOBKH IEPEHOCOB,
KOMITBIOTEPHOTO MEePEeBOIa

26

O0001eHre M cUCTEMATH3alrs 3HAHUNA [0 TEeMeE
«TexcToBbie JOKyMeHTh. [IpoBepouHast pabota

27

I'paduueckuii pegakTop. 3HAKOMCTBO C TIpa-
(uueckuMu penakTopaMu. PacTpoBble pUCYHKH.
Vcnonb3oBanue rpauuecKux NpUMUTHBOB

28

Onepannu PENAKTUPOBAHMS rpaduuecKux
00BEKTOB, B TOM umncie TU(GPOBBIX (oTorpaduwii:
U3MEHEHHE  pa3Mepa, CKaThe  U300paKeHHUs;
00pe3Ka, IOBOPOT, OTpaxKeHue, pado-




BBICKA3bIBaHMSI yJaIIUMHUCS
CBOEro MHEHUS II0 €€
MIOBO/TY, BBIPAOOTKH CBOETO
K HEH OTHOIIICHHUS,
ITonnmanue KPacOThI
MPOrPAMMHBIX TPOIYKTOB
U BOCIIMTAHHUC LICHHOCT-
HOTO OTHOUICHHWS K Kpa-
CHBOMY Y  YYEHHKOB.
[IpeacraBienue o couu-
aJbHBIX HOpMAax U IIpaBU-
JJaxX MECKINYHOCTHBIX OT-
HOLIEHUH B KOJIJIEKTHBE, B
TOM YHUCJIE B COLHATILHBIX
coo0IecTBax; coOoae-
HUE TIPaBWJI OE30TIACHOCTH,
B TOM UYHCJIE HaBBIKOB
0e30macHOro MoOBEAECHUS B
WHTEpHET-Cpeie;  TOTOB-
HOCTh K Ppa3HO0Opa3HOM
COBMECTHOM JESITECILHOCTH
HpI/I BBITTOJITHCHU N
yLIe6HBIX, ITO3HABATCIIbHBIX
3ajia4, CO3JaHUU Y4eOHBIX

MIPOEKTOB;
CTPEMJICHHE K B3aMMOIIO-
HAMaHUI0O H  B3aWMOIIO-
MOIIM B TIPOIECCEe ATOU
y4eOHOUW  JIeATEIBHOCTH,
TOTOBHOCTb OLICHHBATh
CBOE TIIOBEJIEHUE U IIO-



CTYIIKM CBOWX TOBapHIIEH
C MO3MLIMU HPaBCTBEHHBIX



Ta ¢ 0bacTsaMu (BbIIEICHHE, KONUPOBAHUE, 3AJINBKA
[BETOM),  KOppeKUWs  [BeTa, SPKOCTH U
KoHTpacTHOCTH. IIpakTuueckas pabora: CoznaHue
W/WIH pelaKTUPOBAHNUE U300PaKEHUs, B TOM UYHUCIE

uppoBbIX dboTorpadui, c TTOMOIIBIO
MHCTPYMEHTOB pacTpoBOro rpaduyecKoro
[penaxkTopa

29

BextopHas  rpaduka. CozmaHuMe — BEKTOPHBIX
[PUCYHKOB BCTPOEHHBIMU CPEICTBAMHU TEKCTOBOTO|
Mpoleccopa Wik APYrux mporpamm (MPUIIOKEHUH ).
JloGaBieHne BEKTOPHBIX PUCYHKOB B JIOKYMEHTHI.

[IpakTnyeckas pa0ora: Co3pnanue y
[peaKTUpOBaHUE  HU300paXKeHUsT C  MOMOIIbBIO
MHCTPYMEHTOB BEKTOPHOI'O rpauueckoro
[penaxkTopa

30

OO0oOieHne U cucTeMaTu3anys 3HaHUH 10 TeMe
«KomnbrotepHas rpaduka». [IpoBepounas pabora

31

[MoaroroBka  MyJbTUMEIUNHBIX  IMPE3EHTALIMIA.
Cnaiin. [JoOaBineHne Ha  claig —TekcTa M
n300paxeHuii. Pabora ¢ HECKOIBKUMU cllaiiIamMu

32

lomomrHUTE THHBIE 0OBEKTHI u aHUMaITHA.
JlobGaBneHne Ha ciai] ayJHMOBU3yaJbHBIX JTAHHBIX.
Anumanus. ['mnepccbuiku. [Ipaktudeckas pabora:
CoznmaHne Tpe3eHTAlMl C TUNEPCCHUIKAMH  Ha
OCHOBE TOTOBBIX LIa0JIOHOB

33

OO000IIIeHNE W CHUCTEMATHU3aIMsl 3HAHWI II0 TEME
«MyIpTUMEIUNHBIE IPE3CHTALIINY.




Y IIPABOBBIX HOPM C YYETOM
OCO3HAaHHUSA  TOCIEICTBUMN
MOCTYTIKOB.



ITpoBepouHnas padora

3435  |PesepBHoe Bpems. OGOOLIEHNE U cUcTEMATU3alMs 2
3HAHUW U YMEHUH 110 Kypcy HHPOPMATHKH 7 KJlacca.

OBHIEE KOJIMYECTBO YACOB 1O MOAYJIIO - 35 yacos




8 KJIACC

Ne HaunmMeHoBaHMe pa3/iesioB U TEM MPO Koanuecto Moayab «IllkobHblii JJ1eKTPOHHBIE
n/m [rpaMmbl 4acoB YPOK» (uudposbie)
( JesATeILHOCTL YYHTEIS € ofpazoBaTeIbHbIE PECYpPChI
yueTom pabouei
MpOrpaMMbl BOCIIHTAHHA)
Paznen 1. TeopeTnueckue 0CHOBBI 12 YMmeHue paboTath ¢ pas- https://resh.edu.ru/subiect/19/
nHGOPMATHKHU ITMYHBIMU BUJAMH WH-
1 Heno3uimonHple W MO3UIHMOHHBIE CUCTEMBI 1 (hopmanuu. http://school-collection.edu.ru/
cunciaeHus. PuMckas cumcTemMa CUHCIICHHS. croap30BaHUE 3HAHUS
Angasur. OcHOBaHME o nuckpermzamuu naHHBIX B https://Ibz.ru/metodist/authors/informatika/
HayYHBIX HCCIe-
2 PasBépHytas Gopma 3amucu uncia. [lepesox 8| 1 JOBAaHHSX U TEXHUKE.
NECATUYHYIO CHUCTEMY YHCEJ, 3allMCAHHBIX B [ToHumMaHue pUHIIUTIA
NPYTUX CHCTEMAax yIpaBJieHUs] pOOOTOTEX-
CUHCIICHUS HIUYECKUM YCTPOHCTBOM.
3 JlBouuHass cucrema cumcieHus. Ilepesony 1 3H2K0MCTBO ¢ HpHHIIIAMH
nensix urcen B mpenenax or 0 mo 1024 B pabOTRI paclpeACICHHBIX
TIBOUYHYIO CUCTEMY CUHUCIICHUS. BEITHCIUTCILHBIX 6CHC6TeM v
ApudmMeTnueckue omnepandd B JABOUYHOM [1apallIcbHON — 00PabOTKOH
CHCTEME CUHCIICHUS JlAHHDIX.
4 BocemepuuHas cucrema cumcienus. Ilepeson 1 [TpuobpereHue OTIBITA

IHUCCIT U3 BOCLMequHOﬁ CH-

MCTIOIb30BaHuUs HH(POP-
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CTEMBbI B IBOMYHYIO U JICCATUYHYIO CHCTEMBI H
oOpaTHO

[llecTHaanaTepuyHas CHUCTEMa CUHUCIICHHUSL.
IlepeBony uucen u3 IIeCTHAALATE- PUYHOU
CUCTEMbl B JBOUYHYHO, BOCBMCPHYHYIO W
NECATUYHYIO CUCTEMbI U 00OpaTHO

OO00OIIeHHe ¥ CUCTEMATH3alus 3HAHUKA 10
meme «Cucrembl cuucnenus». [IpoBepounas
pabota

Ulornueckue  BbICKa3biBaHud. Jlormyeckue
3HAUYE€HMsI BBICKA3bIBAHUW. DJIEMEHTApHBIE U
COCTaBHBIE BBEICKA3bIBAHU

Jlormueckue omepanyu: «w» (KOHBIOHKIIHS,

ITOTUYECKOe YMHOXCHHE), QT
(MIM3BIOHKIUS, JIOTHUECKOE CIIOKCHHE), «HEY
(Jtormueckoe OTpHULIAHHE). [Tpuopuren

IIOrM4eCKUX ONeparyi

Ornpenenenue HCTUHHOCTH COCTaBHOT'O
BBEICKA3bIBAHUSA, €CJIM W3BECTHHI 3HAUYCHUS
MCTUHHOCTH BXOJSIIMX B HETO AJIEMEHTAPHBIX
BBEICKAa3bIBAHUU

10

Tabmuist HCTUHHOCTH. Jloruueckue
BelpakeHUs. [IpaBuna 3anmucu JIOTUYECKUX|
BeIpakeHU. [TocTpoeHne TabIuI] ICTHHHOCTH
IIOTMYECKUX BBIPAKEHHUN

11

Jlornueckue sneMeHThl. 3HAKOMCTBO C




MaIMOHHBIX pecypcoB
00111ecTBa M 3IEKTPOHHBIX
CpencTB B y4eOHOW W
MPaKTUYECKON nes-
TEJIbHOCTH.

[TocTpoeHne n0oru4ecKoro
BBIPAXEHUS 10 3aJaHHOU
TabIIuIe HUCTUHHOCTH,
peleHue HECJIOKHBIX
JIOTUYECKUX YPaBHEHU.
Brinonnenue JKBHBa-
JICHTHBIX IpeoOpa3oBaHU
JIOTUYECKUX BBIPAKECHUH.
Hcnonp3oBaHue 3aKOHOB
anreOpbl JIOTUKH, B TOM
YHCJIE U NIPU COCTaBICHUU
MOMCKOBBIX 3aIIPOCOB.



VIOTUYECKUMHU OCHOBAMU KOMIIBIOTEpa

12 |0O6o6menne u cucremartusanust 3HaHuii mo| 1
TeMe «DJIeMEHThl MaTeMaTH4YeCKOW JIOTHKW».
[TpoBepounas pabora
Paznen 2. AuaroputMbl u mporpam- 21 Pa3BuTHE anrOPUTMUYECKOTO)
MHpOBaHHe MblUieHus, Heobxoaumoro  Nitps://resh.edu.ru/subject/19/
st npoeccuoHaIbLHON
13 |Amropurmer  u  ucnonnurenu. Ilomstue, 1 nestensHocTH B compe-| Nitpi//school-collection.edu.ru/
ajroputMa.  VcnojgHMTeNM — aJrOpPUTMOB. MEHHOM OOLIECTBE; Pa3BHTHE
AJropuT™ KaK TUIaH yIIPaBICHHS YMEHHIA cOo- https://1bz.ru/metodist/authors/informatika/
ucnonHuTeneM. CBOMCTBa aJlrOpUTMa
14 |Croco6br 3amucu anroputma (cioBecHblid, B 1 CTaBUTb U 3aIMCATh AJITOPUTM
BUIC OJIOK-CXEMBI, IporpaMma). st KOHKPETHOTO|
[Mpaktuyeckas paborta: IIpeoOpasoBanue MCTIOJTHUTEIIS.
QIITOpUTMa U3 OJHON (POPMBI 3aITUCH B IPYTYIO, dopmupoBaHre 3HaHUI 00
QIITOPUTMUYECKUX
KOHCTPYKLUSX, JIOTUYECKHUX|
15 IAITOpUTMUYECKHE KOHCTpyKiuu, 1 SHAUCHHSIX H ONCPALIHSIX.
Konctpykuuss — «cnenoBanue».  JIMHEMHBIN 3HAKOMCTBO C OJHUM M3
anroput™M.  OrpaHUYE€HHOCTb  JIMHEWHBIX SI3bIKOB POrPaMMHPOBAHHUS 1]
QIITOPUTMOB: HEBO3MOXHOCTb IPETYyCMOTPETH OCHOBHEIMHU
3aBHCUMOCTb MOCJIEI0BATEIBHOCTH] AJICOPUTMUYECKIMHU
BBITIOJIHSAEMBIX ~ JICHCTBUH  OT  MCXOJHBIX CTPYKTypamu. OBmaieHIe
AaHHBIX HaBbIKAMU [IOCTaHOBKY|
3aaud MpH MOJTHON U HEToJI-
16 |Konctpykimsi — «BeTBieHue»: mnomHas w1 o .
HOW UMeEroIIenCs WH-
HenonHas  (opmbl.  BeimonHenne U He- (bopMarmn,
BBITIOJTHEHHE  yCJOBHSL  (MCTUHHOCTh U DOPMHPOBAHHE YMe-
ITO’KHOCTh ~ BbICKa3biBaHus). IlpocTeie U
COCTAaBHBIE YCIIOBUS
17 |Kouctpykums kel ¢ 1

(IIOBTOPCHHUCH:
3aJaHHBIM YHCIIOM HOBTOpeHHﬁ, C

1505828 IIJIaHUPOBAaHUA J€C-
MITCIIBPHOCTH.
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YCIIOBHUEM BBIIIOJIHEHUA, C nepeMeHHoﬁ IITHUKJIa

18

dopmanbHOE UCIIOJTHEHHE alrOpUTMA.
PazpaboTka 11 (hOPMAIILHOTO HCIIOTHUTEIIS
QITOpUTMa, MPUBOMAALIETO K TpedyeMoMmy,
[PE3YJIbTATy IMpHU KOHKPCTHBIX HNCXOJHBIX|
nanHbIX. [Ipaktudeckas pabora: Paspabotka
it (hOPMAITLHOTO HCTIOJIHUTENS aJITOPUTMA,
MIPUBOJALIETO K TpeOyeMOoMy pe3yibTaTy MpH
IKOHKPCTHBIX UCXOAHBIX JaHHBIX

19

AJTOPUTMBI IJIs YIpaBiieHUs (pOpMabHBIMH
ucronHUTENsIMU.  Pa3paboTka  HECIIOKHBIX
AJITOPUTMOB C HCIIOJIB30BAHUEM IUKJIOB U
BETBIICHUN JIs ympaBieHUs (popMaTbHBIMH
MCIOJHUTEIISIMU, TakuMu Kak Po6or, Ye-
penamika, Yepré&xuuk. [Ipaktnyeckas padora:
Co3naHre M BBINOJIHEHHE HAa KOMIIBIOTEPE
HECJIOKHBIX AJITOPUTMOB C HCIOJIb30BAaHHEM
LUKJIOB W BETBJIEGHUH Ui  yIpaBiI€HUs
MCIIOJHUTENSAMU,  TakuMu  Kak  PoOor,
Uepenamka, YepTéxHUK

20

Otrnanka. CHHTAKCUYECKHME U JIOTHUYECKUE
ook, OTKAa3bI

21

BrinmonHeHNE aNIrOPUTMOB BPYYHYIO W HQ
KOMIIBIOTEPE. [TpakTuueckas pabora:
«Py4HOE» HCHONHEHHE TOTOBBIX AJITOPUTMOB
MPU KOHKPETHBIX UCXOJHBIX




Konrtponb, ananus, ca-
MOAHANU3 PEe3yJIbTaTOB
JIEeATEILHOCTH. YMEHHE
BbIOMpAaTh  MCTOYHHKHU
uHpOpMaLuy,



HEeoOXoauMBIC I pe-
IICHUS 3a]1a4u.



ITaHHBIX

22

OO0o00IIcHNEe W CHCTeMaTu3alus 3HAHUH 110
TEME ((I/ICHOJ'IHI/ITC.HI/I nu AJITOPUTMBI.
IAJITCOPUTMUYECKHE KOHCTPYKIUID.
[TpoBepouHas pabota

23

SI3pik  mporpammupoBanusi  (Python, C++,

[Tackais, Java, C#, IIxoapHEIH
ATITOPUTMUYECKUIA SI3BIK). Cucrema
[POTrPaMMUPOBAHUS: penakrop TEKCT3

[IPOrpaMM, TPAHCIIATOP, OTIALIUK

24

[lepemenHas: Tun, uMms, 3HadeHue. Llensie,
BCIHICCTBCHHBLIC W CHMBOJIbHBIC IICPEMCHHBIC.
Oneparop nNpUCBavBaHUs

25

ApudMeTHUECKUE BBIPAKECHUS U TOPSJIOK HX|
BbauciaeHus. Onepanuu ¢ 1eIbIMA YUCITAMHU:
[EJTOYUCIICHHOE JIeJICHNEe, OCTATOK OT JICTICHHS.
[MpakTtuueckas paborta: IIporpammupoBaHme
ITMHEHHBIX ~ aJTOPUTMOB, IPEINOJIAraroIInX
BBIYUCIICHHE apU(PMETUYECKUX U JIOTHYECKUX
BHIPA)KEHUH Ha U3y4yaeMoM SI3BIKE]
NpOrpaMMHUpPOBaHHUS (OJHOM W3 TEPEYHS:
Python, C++, ITackans, Java, C#, I1IkoabHbIH
IATTOpUTMUYECKHNA SI3bIK)

26

Berenenus. CocraBHbIE yCIOBHS (3aIHCh
MOTUYECKHX BBIPAKCHHUI HA N3y4aeMOM SI3BIKE
MPOrpaMMHUPOBAHUS). Haxoxnenue
MUHUMYMa M MakCHUMyMma U3 JBYX, TpEX U
YeThIpEX uncen. Pe-







[IICHUEC KBaJPaTHOTO YPaBHEHHs, MMEIOIIETO
BellecTBeHHbIC KOpHH. [IpakTHyeckas padboTa:
Pa3paboTka porpamm, CoJIepIKaIuX
oriepaTop  (omepaTophl)  BETBJIEHUS, HA
M3y4yaeMOM SI3bIKE MNPOTPAMMHUPOBAHHS U3
[IPUBEIEHHOIO BBILIE IIEPEYHS

27

JluanoroBasi OTiagKa MPOTpaMM: IIOIIAroBOE
BBITIOJIHCHUEC, IIPOCMOTP 3HAUEHUH BCJIMYHMH,
OTJIaI[OIIHbIﬁ BbIBO/, BI)I60p TOYKHU OCTaHOBa

28

[{ukn ¢ nepeMeHHON. AJITOPUTMBI IIPOBEPKH
NETMMOCTH OJHOTO LIEJIOr0 YHCIa Ha JAPYToe,
MPOBEPKH HATYPAJILHOTO YHCJIA HAa TPOCTOTY.
[TpakTuueckas padora: PazpaboTka nporpamm,
COZIepKAIUX OmepaTop (OmepaTopsl) IHKIIA,
Ha M3y4aeMOM SI3bIKE MPOrPaMMHPOBAHUS M3
NPUBEIEHHOTO BBIILE IEPEUHS

29

[{ukn c¢ ycimoBuem. AnroputM EBknupa miis
HAXO0XJICHUS HauOOJIbILIEr0 OOIIEro AenuTes
IBYX HaTypajbHBIX 4ucel. Pa3buenue 3amucu
HATYpaJIbHOTO YKCJIa B MO3ULUOHHON CHCTEME
C OCHOBaHHMEM, MEHBIIUM WM paBHbIM 10, Ha
OTJENIbHBIE LIU(PBI

30

O06paboTka CHUMBOJIbHBIX JTAaHHBIX.
CuMBONIBHBIE  (CTPOKOBBIE) — TI€PEMEHHBIE.
[TocumBonbHass o0OpaboTka cTpok. Ilomcuér
MacTOThl MOSBICHHUS CHMBOJIA B CTpOKE.
Bcerpoennblie pyHKIMU 1715







00paboOTKH CTPOK

31

O000IIIeHNe W CHCTEMATH3alMs 3HAHUKA 110
TemMe «SI3BIK MIPOrPaMMHUPOBAHUS.
[TpoBepounas pabora

32

AHanu3 aJIrOpPUTMOB. Ornpenenenue
BO3MOXXHBIX PC3YJIbTAaTOB pa6OTLI AJIrOPUTMA|
MMprU OaHHOM MHOXCECTBC BXOIHBIX IaHHBIX;
OTIpeieIeHNe BO3MOXKHBIX BXOIHBIX JaHHBIX,
NPUBOSIINX K TAHHOMY pe3yJIbTaTy

33

O600mmenne U cucrteMaTH3alys 3HAHUU 110
reMe «AnHanu3 anroputmoB». lIpoBepouHas
pabota

35

PesepHoe Bpemsi. OOoOmieHHMe U CH-
cTeMaru3alusl 3HAaHUW M YMEHUH 1O KypCy)|
MH(POPMATHKH § Kiacca.

OBIHIEE KOJIMYECTBO YACOB 110 MOAVYJIIO - 35 yacos

9 KJI |ACC
Ne HammenoBanue pasgesoB M Tem mnpo- Kommdyectso [Moayas «IkonbHbIA JieKTpoHHBbIE (LM(POBHIE)
n/n rpaMMBblI 4acoB YPOK» o0pa3oBaTeJIbHbIE pecypchl
( JdeATeIbLHOCTh YYHUTEJIA C
y4eToM patGoueii
MPOrpaMMbl BOCIIMTAHUS)
Paznen 1. Hudposas rpaMOTHOCTH 6 M3yueHne mNpaBWl TEXHHKHY )
1 ['mobansHas ceth Uutepuer. IP-anpeca y3mos.| 1 Gesomacwoctn B KaGumere NULDS://resh.edu.ru/subject/19/

CeTeBoe XpaHCHUC JaHHBIX.

MH(POPMATUKU.

http://school-collection.edu.ru/
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MeToapl HHAMBUAYAIBHOTO U KOJIJIEKTUBHOTO
pasMenieHuss HOBOW WH(pOpMAIMA B CETH|
WNHTepHeT. Bonpme JTAHHBIE
(MHTEepHET-IaHHblE, B YaCTHOCTH, JaHHBIE
COILIMAJIbHBIX CEeTEN)

[TonsiTe 00 MHPOPMALIMOHHON O€30IIaCHOCTH.
YTpo3bl HHPOPMAIIMOHHON 0€30MacHOCTH MPH
pabote B TI0OATBHOM CETH H  METOHb]
npoTtuBoseicTBus UM. IlpaBmiia Ge3omacHOi
QyTeHTU(UKALINH. 3amura JIUYHOU
uHpopmarun B cetu MHrepHer. be3onacHble
crparteruu noseaeHus B cetu UurepHer. [Ipe-
ITyTIPEKIEHUE BOBJIEUYEHUS B IECTPYKTUBHBIE U
KPUMHHAIbHBIE (OPMBI CETEBOH aKTUBHOCTH]
(knGepOyITuHT, burmHr u Ip.).
[MpakTuueckass  pabora: 3HAKOMCTBO C
MEXaHU3MaMH 00€CleYeHHUs IMPUBATHOCTH U
Oe3omacHOil  paboOTBl C pecypcamMH  CeTH
HTepHeT, MeTOlaMH ayTeHTH(PUKALINHU, B TOM
YHCIIe IPUMEHSIEMBIMH B CEpBUCAX TOCYCIYT

[Tpaktnueckass pabora: Co3maHue KoOM-
TUIEKCHBIX HH(POPMAIIMOHHBIX 0OBEKTOB B BUJIE
BEO-CTpaHMI, BKIIOYAIOIIUX TIpaduuecKue
00BEKTHI, C HUCIOIb30BAHUEM KOHCTPYKTOPOB
(11ab;1I0HOB)

Bunel npesrenbHOCTH B ceT  VIHTepHeT.
HTEpHET-CEPBUCHI: KOMMYHHKAIIHOHHBIE
CEPBHCHI (mouroBas ciyxo0a, BU-
neo-KOH(EpeHI-CBsI3b M T. 1.); CHPAaBOYHBIEC
CITy>KOBI (KapThl, pacTIUCaHus U




Opranmzanusi  UHAUBU-
nyaapbHOW  WMHGpOpMAIu-
OHHOM CpeJibl, B TOM YHCIIE
C TOMOIIBIO  THIIOBBIX
MIPOTPaMMHBIX
CPECTB.
@opMHUpOBAaHUE HAaBBIKOB
U yMEHUH 0e30MacHoro u
1enecoo0pa3Horo  Imose-
JeHus T1pu  pabore C
KOMIIBIOTEPHBIMH ~ TIPO-
rpammamu U B IHTEpHETeE,

YMEHHUS co0noaaTh
HOPMBI MH(OPMAIIMOHHOM
ITUKHU u npaBa.

CrocoOHOCTE M TOTOB-
HOCTh K OOIICHHIO M CO-
TPYAHUYECTBY

c
0 CBEpCTHUKAaMHU U B3pOC-
JBIMH B TIporiecce oOpa-
30BaTeNLHOM, obme-
CTBEHHO-TIOJIE3HOM,
y4eOHO-
HCCIIEI0BATEIbCKOMH,
TBOPYECKOH JIeSTETHHO-
CTH.
OpueHTanuss Ha MOpajb-
HBIE IIEHHOCTH ¥ HOPMBI B
CUTyallMsix  HPaBCTBEH-
HOTO BBIOOpA; TOTOBHOCTh
OLICHUBATh CBOE
MOBE/ICHNE W TIOCTYTIKH, a
TaKKe  TOBEIEHUE |
IIOCTYIIKH JAPYTHX JIIOAECH

https://1bz.ru/metodist/authors/informatika/




T. T1.), TIOMCKOBBIE  CIYXObI,  CIyXOBbI
OOHOBJIEHUSI MPOTPAMMHOTO OOECTICUCHHS U
np. CepBHCBI  TOCYIapCTBEHHBIX  YCIYT.
[IpakTuueckas padora: [louck nnpopmanuu B
CETH Hurepuer 1o 3arpocam C
MCTIOIb30BaHUEM JIOTMYECKHUX OTepariuii

C TO3WLIMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM

OCO3HaHUS MHOCJIENCTBUN
MOCTYIIKOB; aKTUBHOE
HerI/ISITI/Ie ACOoLMAJIbHBIX

[OCTYIIKOB, B TOM YHCIIE B
cetu HTEpHET
CIIOJIb30BaHUE KOMIIb-

OOiauHble XpaHWIWIIAa JaHHbIX. CpencTsa)
COBMECTHOM pa3paboTKu JIOKYMEHTOB
(onmaita-oducer). [Iporpammuaoe obecrieueHme
Kak BeO-CepBHC: OHJIANHOBBIE TEKCTOBBIE U
rpaduuecKue peaaKkToOphl, Cpeabl pa3paboTKH
MporpaMMm

FOTEPHBIX SHIMKIIOTIE AN,
cioBapel, MH(POPMALMOHHBIX|
cucreM B MHTEepHeTE.

'YMeHHe OCyIIeCTBIISTh TOUCK
B MH(OpMAaIHOH-

OO0oOuieHne U cucreMaTu3alus 3HaHUH 110
remam "['moGanbhas  cetb MHTepHer ¢
cTpaTerud 0€30MacHOrO MOBEACHHUS B HEeil" B
"Pabora B MH(MOPMAITMOHHOM MPOCTPaHCTBE".
[TpoBepounas pabota

HBIX CHCTEMaX.
Mcnons3oBanue CETEBHIX
XpaHWIHI JAHHBIX © 00-
ITaYHBIX CEPBHCOB.
Hcnonb3oBanue B Io-

BCEHEBHOW  MPaKTHUYECKOH
MesTenbHOCTH (B TOM YHCIIE
—  pasMelleHue JaHHBIX)
MHpOPMAIIMOHHBIE  PECYPCHI
MHTEPHET-CEPBUCOB U BUP-
TyaJIbHBIX MPOCTPAHCTB
KOJIJICKTUBHOT'O B3aHMO-|
mercTBUA, coOmIomas  aB-
TOpCKHE TIpaBa U  PYKO-
BOJICTBYSICh MpaBujamMy
CETEBOr'0 ATHUKETA.

Pa3znen 2. TeopeTnueckue 0OCHOBbBI

https://resh.edu.ru/subject/19/
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UHGOPMATHKHA

MopenupoBanue. Mojenb. 3aauu, peiaeMble
C oMol MojenupoBanus. Kiaccudukanuy]
Moneneil. MartepuanbHble  (HaTypHbIE) H
MH(QOPMALIMOHHBIE MOJIEIH

AIEKBaTHOCTb Monenu. HenpepsiBHbIE U
ITUCKpETHbIE MO/JIEeIH. HmuTanimoHHble
MOJCIIU. Urpoeeie  mouenu. OueHka
QICKBaTHOCTU  MOJEIH  MOJAEIUPYEMOMY]
00BEKTY U LENISIM MOAEITHUPOBAHUS

TabnuuHbIC MOJICTIN. Tabnuua Kak
HpeI[CTaBHeHI/Ie OTHOILICHUS. Ba31)1 JAHHBIX.
OT1OOp B TabiHLe CTPOK, YAOBJIECTBOPSIOLIMNX
3aJJaHHOMY YCJIOBHIO. [IpakThueckas paboTa:
Co3gaHne on- HOTAOJMYHON 0a3bl JaHHBIX.
ITowck maHHBIX B TOTOBOM 0aze

10

I'pad. Bepmmna, pebpo, myts. Opuen-
TUPOBAHHbIE M HEOPHUEHTHPOBAHHBIE I'padBbl.
Jlnmuna (Bec) pebpa. BecoBas maTpuna rpada.
JlnuHa myTi Mmexay BeprnHamu rpada. Iounck
oNnTUMaNbHOrO IMyTH B rpade. HauanpHast Bep-
mrHa (ICTOYHHK) U KOHEUHAas! BEpIINHA (CTOK)
B OpUEHTHPOBAHHOM Tpade. Brruncnenue
KOJIMYecTBA  MyTel B HaNpaBJIEHHOM
AIUKIMYECKOM Trpade

11

/lepeBo. Kopens, BepiimHa (y3en),




YMenue co3maBaTh M
NOJ/ICP)KUBATh  MHJIH-
BUIyaJTbHYIO uHpop-
MAaIMOHHYIO cpeny,
o0ecrieynBaTh  3aIIUTY
3HaYMMOM HH(OpMaIUK
U JIMYHyl0 — uHOOp-
MaIMOHHYI0  Oe3omac-
HOCTb.

Pa3Burue uyBcTBa JINM4-
HOW OTBETCTBEHHOCTU 3a
Ka4eCTBO OKpY’KarowIeH
WHPOPMAITUOHHOM
cpezpl.

®@opMUpOBaHHE YMEHHI
NpeACTaBICHUS
uHpOpMaMK B  BUJE
UH(QOPMAIIMOHHBIX  MO-
Jiesielt pa3iIuvHbIX BUJIOB
Ha €CTECTBEHHOM,
dbopManu30BaHHOM U
(bopMaTbHOM SI3bIKAX.

http: //school -coll ecti on. edu. ru/
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macT, pebpo (myra) mepeBa. Beicora mepesa.
ITonnepeso. TIpumepn HCTIOJIb30BaHMUS]
nepeBbeB. [lepeOop BapHaHTOB C TOMOIIBIO)
nepeBa

12

Matematuyeckoe MojenupoBanue. I[lonsTue
MaTeMaTU4eCKoi MoAenu. 3aJayuu, periaeMble
C MTOMOIIBIO MaTeMaTHYECKOTO
(KOMIIbIOTEpHOT0) MojenupoBanus. OTinyue
MaTeMaTH4ecKol MOJAENW OT  HaTypHOH
MOJIETM U OT CIIOBECHOTO (JIMTEPaTypHOIO)
ormmcanuss oOwbekTa. [IpakTHyeckas paboTa:
PaGota ¢ TOTOBBIMH  KOMIIBIOTEPHBIMH|
MOJENSIMU U3 Pa3IMYHBIX  [PEIMETHBIX|
oOnacreit

13

JTanbl  KOMIIBIOTEPHOTO  MOJIEIUPOBAHMUS:
IMOCTAaHOBKA 3a7a4u, [IOCTPOEHUE
MaTeMaTH4ecKOod  MOJENH,  IporpaMMHasi
peanu3alusi, TECTUPOBaHHE, MPOBEJICHUE
KOMITBIOTEPHOTO 3KCIEPUMEHTa, aHAJIU3 €ro
pE3ybTaTOB, YTOUHEHHE MOJIEJIH,
[TpakTrueckas pabota: [Tporpammuas
peanu3aius MPOCTEHIINX MaTeMaTUYECKHX
Moeen

14

OO000IIIeHNE W CHUCTEMATHU3aIAs 3HAHUH 10
reme «MoienMpoBaHue Kak METOJI TO3HAHUS.
ITpoBepounas pabota

Pazgesn 3. AuaroputMbl M mporpam-
MHPOBaHHe

I/I3yquHe HpaBI/IJ'I TCXHUKH
0€30IMaCHOCTH B KaOWHETe

15

Pa30Ouenune 3agaun Ha nnoaszagayn. Co-

nHpOpMaTH-

https://resh.edu.ru/subject/19/
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CTaBJICHHE aJIrOPUTMOB H MporpamMm ¢
WCIIOJIb30BAHUEM  BETBJIICHWH, LHUKIOB WU
BCIIOMOT'aTeJIbHBIX aITOPUTMOB JUIS]
yOpaBieHus  UcrnoiHuTereM PobOor  uiy
IPYTUMH  UCIOJIHUTEISIMU, TaKUMH  Kak
Uepenamka, Yepréxxauk u np. [Ipaktrdeckas
pabora: CocraBnenue MIpOrpaMm c
MCIIOJIb30BaHUEM BCIIOMOT'aTeJIbHBIX
QITOPUTMOB JUIsl YIIPaBJICHUS UCTIOTHUTEISIMH,
rakumMu kak Po6ot, Uepenaika, YepTéxuuk

16

Tabnuunble  BenuuyuHBl  (MaccuBhl). O
HOMepHbIe MaccuBbl. COCTaBICHHE U OTJIAIKA]
pOTrpaMM, peaTM3yOLINX THIIOBLIE]
QIITOPUTMBI 00paboTKn OJTHOMEPHBIX|
YUCIOBLIX MAacCHBOB, Ha OJHOM H3 S3BIKOB
nporpammupoBanust (Python, C++, IMackans,
Java, C#, UIkonpHbI AJTOpUTMHYECKUH
SI3bIK): 3aIOTHEHHUE YMCIIOBOTO MAacCHBa B CO-
OTBETCTBHU C (OPMYJIOH WIM IyTEM BBOJA
YHCE

17

Tunossle anropuTMbl 00pabOTKH OTHOMEPHBIX
MaccuBOB. COCTaBICHHUE U OTIIA/IKA IPOTPAMM,
[peaTn3yoNX TUIIOBbIE AJITOPUTMB]
00pabOTKH OJTHOMEPHBIX YHUCIOBBIX MaCCUBOB,
HAa OJHOM U3 S3BIKOB MPOTrpaMMHUpPOBAHUS]
(Python, C++, ITackanb, Java, C#, 11IkoIbHBIH
ANrOopUTMUYECKUl  SI3BIK):  HAXOXKJIECHUE
CYMMBI 3JIEMEHTOB MAaCCHUBA; JIMHEHHBIN MOUCK|
3aJaHHOTO




KH.

PazButne anropurmu
YEeCKOTO MBIIIJICHUS,
HEOOXOIUMOTO JIJIst
npodecCuoHaNbHOM
JeSITeTIbHOCTH B COBPE
MEHHOM OOILIECTBE;
pa3BUTUE YMEHUIH CO
CTaBUTH U 3aMHCaTh all
TOPUTM ISl KOHKPET
HOTO UCTIOJTHUTEIIS.
DopMHUpOBaHUE 3HAHUM
00 aNropuTMHYECKUX
KOHCTPYKIIHSIX, JIOTH
YECKUX 3HAUCHUSIX U
oTrepanusx.
3HaKOMCTBO C OJTHUM
U3 S3BIKOB IPOTPaMMHU
POBaHUS U OCHOBHBIMU
ANTOPUTMUYECKUMHU
CTPYKTypamH.
OBnasieHre HaBbIKAMU
MOCTaHOBKY 331291
NPY TIOJIHOM U HETOJ
HOU MMeromecs na
dbopmaruu.
dopmupoBaHHe yme
HUSI TUTAHUPOBAHUS JIe
ATEIBHOCTH.
Kontpons, ananus, ca
MOAHAaJIN3 PE3yIbTaTOB
JIESTEIIbHOCTH.
Ymenue BeIOHpaTh HC-

https://Ibz.ru/metodist/authors/informatika/



https://lbz.ru/metodist/authors/informatika/




BHAYEHUS] B MAcCCHBE; IMOJACYET 3IIEMEHTOB
MacCuBa,  YAOBJECTBOPSIOLUIUX  3aJlaHHOMY]
YCIIOBHIO; HaXO0XJIEHUE  MHUHUMAJIbHOTO
(MaKcHMaJIbHOTO) 3JIEMEHTa MacCUBa

18

CopTrpoBKa MaccuBa

19

OOpaboTka TIOTOKAa JAHHBIX: BBIYHUCIICHHE
KOJINYECTBA, CYMMBI, Cpe/IHeTro
apU(PMETHIECKOTO, MHHUMAJBHOTO 171
MaKCHMAJIbHOTO 3HAYCHHS 3JIEMEHTOB
[OCJICI0BATEILHOCTH, YIOBJIETBOPSIFOLIHX|
3aJ]AHHOMY YCIIOBHIO

20

OOoOmieHne W cucTeMaTu3alysl 3HAHUK 10
reme «Pa3paboTka aJropuTMOB U TPOTPAMM).
[TpoBepounas pabota

21

Ynopasnenue. Curnan. OOparHas — CBS3b.
[Tonmy4yeHue CUTHAIOB OT HU(PPOBBIX TATYNKOB]
(kacaHusi, pacCTOSIHMS, CBETa, 3ByKa H [Ip.).
[Tpumepsr UCTIOJIb30BaHHS TIPUHIIHTIY
00OpaTHOM CBS3M B CHUCTEMax YIpaBJICHHS
TEeXHHYECKUMHU YCTPOHCTBAMHU C ITOMOIIBIO
NTATYNKOB, B TOM YHCIIE B pOOOTOTEXHHUKE

22

[Ipumepsl PpOOOTHU3MPOBAHHBIX CUCTEM
(cucremMa  ympaBieHHs — JABW)KEHHEM B
TPAHCIOPTHON CHUCTeMe, CBapO4Hasl JIMHUS

ABTO3aBoO/Ja, ABTOMATHU3HUPOBAHHOC]
YOpaBJICHUE OTOIUICHHA JI0Ma, aBTOHOMHAasd
CHCTEMaA YIipaBJICHUA TPAaHCIIOPTHBIM

CpeInCcCTBOM U T. 11.). [IpakTu-




TOYHUKH WH(pOpMAIHH,
HEOOXOUMBIC IS pe-
HICHUS 3aa4H.



ueckas paborta: 3HaKOMCTBO ¢ YUeOHOM cpe1oi
[pa3paboTKu nporpamm yIpaBieHUs]
NBIDKYIIIAMUCS pOOOTaMHM

https://resh.edu.ru/subiect/19/
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Paznen 4. UndopmManiuoHHbIE TEXHOJOTHHI 11 DopMHUpOBaHUE YMEHUH
IpeJcTaBiIeHuss MH(pOpMaLuy
B BuAe HHGPOPMALUOHHBIX|

23 [Mousitrie 00 5AeKTPOHHBIX Tabnuiax. Tumsl 1 MojieNeil pasTMHBIX BUIOB Ha|
NIaHHBIX B YEHKaX JIEKTPOHHON TaOIHUIIbI ECTECTBEHHOM,

24 PepaxtupoBanue u (opmarupoBanue tabmui.| 1 (bopMann3oBaHHOM u
ITpakThueckas pabGota: BBox maHHBIX Y (opManbHOM sI3bIKaX.
dbopmyi1, ohopmIIeHHE TaOIUIIBI

IToHrMaHNe U UCIIOJIb30BAHUE
OCHOBHBIX T10-

25  BerpoenHble  QyHKumu s nouckal 1 HATUH, CBSI3aHHBIX c
MakCUMyMa, MUHMMYMa, CyMMbI M CPEIHEro COLIMAJIbHOW MHPOPMATHKOM
apupmernyeckoro. Ilpakrtuyeckas pabota: (uH(pOpMAIIMOHHOE O0ILECTBO,
BeimonHenne  pacyéToB 1O BBOJUMBIM| MH()OPMAILMOHHBIE PECYPCHI,
nosb3oBareneM GopMyJiaM C UCIIOJIb30BAHUEM MIPOIYKTHI, YCIIYTH,
BCTPOECHHBIX (YHKIIHI MH(POPMATU3ALHS 00-

[pa3oBaHUs u ap.)
[IpuMeHeHne Ha INpakTHKe

26 [loctpoenne  auarpamm  (ructorpamma, 1 [PUHLHATIOB T P—
KpyroBas AMarpaMma, TOU€YHasl JUarpaMma). MHDOPMALIOHHOI
Beibop Ttuna guarpammsel. IIpakThueckas Ge30MacHOCTH, CIOCO0OB 1
pabora: IlocTpoeHue auarpamMm u rpaykos B CpeacTB obecrieueHsl
DIIEKTPOHHBIX TaOIULIAX HaIeKHO-

27 OtHOcHTEsbHAsI, a0COMIOTHAas H cMemanHas) 1 ro (YHKIMOHUPOBAHHS
anpecarusi. [IpeoOpa3oBanme ¢opmyn mpH cpenctB UKT
KOIIMPOBAHUH

28  |[YcioBHbIE BEIYHMCIECHUS B 3JEKTPOH- 1
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HpIXx Tabnunax. CyMMHpOBAaHHE W MOJCYET
3HAYEHU, OTBEYAOIUX 3aJaHHOMY YCIIOBUIO

29

OOpaboTka Oonbliux HAOOPOB  JTaHHBIX.
[MpakTuueckass pabora: OOpaboTka OOIBIINX|
HAaOOPOB JTaHHBIX

30

UucneHHOEe MOJENIMPOBAaHHE B 3JIEKTPOHHBIX
rabnunax. [IpakTuueckas pabora: UncneHHoe
MOJICIMPOBAHKE B 3JICKTPOHHBIX TaOIUIaX

31

O600mmenne W cucTeMaTH3alus 3HAHUM IO
reMe «DIeKTpOHHBIe TabmuIby. [IpoBepouHas
pabota

32

Ponrp  uH(pOpMALMOHHBIX U KOMMYHH-
KAllMOHHBIX TEXHOJIOTMH B COBPEMEHHOM|
mupe. Ponb MHQOpMAIIMOHHBIX TEXHOJOTHH B
[Pa3BUTHH SKOHOMHMKH MHpPA, CTPAHbI, PETHOHA.
OTKpbITEIE  00pa3oBaTelIbHBIE  PECYPCHI.
ITpodeccun, cBsazaHHbIE ¢ MHGOPMATHKON U
MH(POPMAITUOHHO-

KOMMYHHMKAIlUOHHBIMU TEXHOJIOTHSIMU:
BeO-au3aiiHep, MPOrpaMMUCT, pPa3pabOTUHK,
TECTUPOBLIMK, aPXUTEKTOp IMPOrpPaMMHOIO
oOecreyeHus, CHEIMAIUCT [0  aHAJIU3Y|
TTAHHBIX, CHCTEMHBIN aJMHUHHUCTPATOP.
[TpakTnueckas pa0ora: Co3nanue
Mpe3eHTalMd O Mpodeccusix, CBI3AHHBIX C
KT

33-

PeseprHoe Bpemsi. O6001IeHNE U CH-







34 cTeMaTHU3alys 3HAaHUHA U YMEHUH 110 Kypcy
nHpopMaTuKu 9 kiacca.

OBIIEE KOJIMYECTBO YACOB 110 MOAYJIIO - 34 yacos







