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IosscHUTEIbHAA 3aAIIUCKA

Ha ocHOBaunuu:

1.denepanprOTO 3aK0HA Ne 371-D3 o1 24.09.2022 «O BHeceHnu n3MeHeHu B DeaepanbHpiid 3akoH "O0
obpazoBanuu B Poccuiickoit @eneparuu" u cratbu 1 degepanbHoro 3akoHa "O0 00s3aTeIbHBIX

TpeboBanusx B Poccutickoit denepanun» cratbu 12 myHkra 6.1.

2.ITpukaza Ne 3720t 18.05.2023 MunuctepcTBa npocsenieHust Poccuiickoit ®enepanuu "O0 yTBEpKIACHUU

denepanbHO 00pa30BaTEIbHON MPOTPAMMbl Ha4aIbLHOTO 00111eT0 00pa3oBaHus"

Pabouas nporpamma no yuebnomy npeamety « Mapopmatuka» pis oOyvaromuxcst 7 — 9 kiacca, KOTOpbie
npoaokaroT ooyuenue nmo @I'OC HOO 2010 r, npusenena B coorBerctBre ¢ @OII B yacTu miaHupyeMbIx

pE3yJabTaTOB M COJIEP>KAHMUS.

Takum 00pa3zoM, B paboUyIo MporpaMMy BHECEHBI CIEIYIOIINE U3MEHECHUS:

- 11 7-9 xi1accoB

Paznen Ne ypoxka Tema KonnuecTBo yacos
7 xnacc
6 KomneroTepHbie BUPYCHI U IpyTHE 1
BPEAOHOCHBIE MPOTPAMMBbI
16 DalnoBbI MEHEKED. 1




8 KJacc

PuMckas cucrema CUHUCIICHHUS.
MormntHocTs andaBuTa

Apudmernueckue onepanuu B P-
WYHBIX CUCTEMAaxX CUUCJICHUS

[Ipencranenue nenbix yucen B P-
WYHBIX CUCTEMAaxX CUUCJICHUS

Jlornueckue BhICKa3bIBAHUS

12

Cymmarop

9 xiacc

14

CocrapieHue U 0TJIajKa IPorpamm,
peaM3YIONUX TUTIOBBIE AITOPUTMBI
00pabOTKH OJJHOMEPHBIX YUCIOBBIX
MacCHBOB, Ha OJTHOM H3 SI3bIKOB
nporpammupoBanus (Python).

16

Hcnonbs3oBanue napaMeTpoB it
U3MEHEHHS Pe3yJIbTaTOB PaOOTHI
BCIIOMOT'aTEJIbHBIX AJITOPUTMOB

24

[IpenynpexaeHnue BOBICUEHUS B
JECTPYKTUBHBIE U KpUMUHAJIbHBIE
(GbopMBI CETEBON aKTUBHOCTH
(knOepOyJIIUHT, PUILHMHT U Jp.)

27

CereBoii 3TUKET, 0a30BbIE HOPMBI
MHGOPMAITMOHHON STUKH U TIpaBa MpH
pabore B cetu Untepuet. Ctparerun
6e3omnacHoro noseneHus B MlaTepuere

31

[Tpodeccuu, cBs3aHHbIC C




nH(pOPMaTUKON 1 HH)OPMALIMOHHBIMU
TEXHOJIOTUSMHU: BeO-TU3aitHeD,
IPOTPaAMMUCT, pa3padOTUHK
MOOMIIBHBIX TPUIIOKEHUH,
TECTUPOBIIHK, APXUTEKTOP
IpOTrpaMMHOT0 obecredeHus,
CTELUAINCT TI0 aHAJM3Y JaHHBIX,
CHCTEMHBIN aJIMUHUCTPATOP.

32

3HAKOMCTBO C MEPCIEKTUBHBIMU
HaIpaBJICHUSMU Pa3BUTHS
MH(OPMALIMOHHBIX TEXHOJIOTUH (Ha
MIpUMEpPE UCKYCCTBEHHOT'O MHTEIJIEKTA
Y MalIMHHOrO 00y4deHust). Cuctemsl
YMHOTI'O TOpoJia (KOMITBIOTEpHOE
3peHHUE U aHaIu3 OOJIBIINX JAHHBIX)




COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hudposass rpaMOTHOCTD

KomnbloTep — yHHBepcajibHOE YCTPOUMCTBO 00pa00TKU JAHHBIX

KommbroTep — yHHBepcalbHOE BBIUMCIUTENIBHOE YCTPOMCTBO, padoTaroliee Mo Mnporpamme. THIBI KOMIBbIOTEPOB:
MIEPCOHAIIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPHI, CYNIEPKOMIBIOTEPEL. MOOWIIBHBIE YCTPOMCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIbIOTEpa M WX Ha3zHaueHuwe. [Ipomeccop. OmnepaTuBHass U AOJTOBPEMEHHAsSl MaMSTh.
VYcrpoiictBa BBoja U BbIBOAA. (CeHCOpHBIM BBOJ, JaTYMKM MOOWIIBHBIX YCTPOMCTB, CpEACTBa OMOMETPUYECKOU
ayTeHTU(UKAIIIH.

Hcropust pa3BUTHS KOMIBIOTEPOB U MporpaMMHoOro ooecrnedeHusd. I[lokoneHuss kommbioTepoB. CoOBpeMEHHBIE
TEHJEHIUU Pa3BUTHS KOMIBIOTEPOB. CyNepKOMIbIOTEPHI.

[TapanenbHbIE BBIYUCICHUS.

[lepconanbublii koMmnbroTep. llporeccop M ero xapakTepuCTHKHU (TakToBas 4acToTa, pa3psaHocTh). OmnepaTtuBHas
namath. [lonroBpemeHHass mamsATh. YCTpoiicTBa BBOAa M BbIBoJAa. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHUBHAS MaMSTh
KOMITbIOTEPA, KECTKUIA U TBEPAOTEIbHBIN IUCK, IOCTOSHHAS MTaMATh cMapT(OHa) U CKOPOCTh JOCTYNA AJI Pa3IMYHBIX BUJIOB
HOCHUTEJIEH.

Texnnka 6€30MacHOCTU U MIpaBuiia pabOThl HA KOMITBIOTEDPE.

IIporpamMMbl ¥ 1aHHBIE

[Iporpammuoe obGecnieuenune komnbioTepa. [lpuknanHoe mnporpammuoe oOecnedeHue. CHCTEMHOE MPOrpaMMHOE
obOecnieuenue. CucreMsl nporpaMMmupoBanus. [IpaBoBas oxpaHa nmporpamMMm M J1aHHbIX. becriatHble U yCI0BHO-OECIIaTHbIE
nporpammel. CBOOOHOE MPOrpaMMHOE 0OeCIIeYeHHE.

@aitnpl 1 manku (katanoru). [puniunel moctpoenust daitnoBeix cucreM. [lomHoe ums daiina (manku). [yTs k daiiny
(manke). Pabora ¢ (aiimamu u KaTanoramm cpeicTBaMH ONEPALMOHHONW CHUCTEMBI: CO3[aHHe, KOMUPOBAHUE, MEpEMEIICHHUE,
NepeMMEeHOBaHNEe U yaalleHue (¢ainoB M nanok (karamoros). Tumnbl ¢aiinoB. CBoiicTBa (¢aitnoB. XapaKTepHble pa3Mephl



GaiiioB  pa3nMYHBIX TUMOB (CTpaHMLA TEKCTa, OJJIEKTPOHHAas KHWra, (oTorpadus, 3amuch TMECHU, BHUACOKIIUII,
MOJIHOMETPAXXHBIN (QuiibM). ApxuBanus JaHHBIX. Mcrmonb3oBanue mporpamm-apxuBaTopoB. DaitnoBeiii Menemkep. [louck
(aiinoB cpercTBaMu ONEPAIMOHHON CHCTEMBI.

KommbrorepHsie BUPYCHI U APYTHE BPEIOHOCHBIE TporpamMmsl. [IporpaMMel 151 3aIUTEI OT BUPYCOB.

KoMmnbroTepHubie ceTu

OO0benuaeHrEe KOMIBIOTEpOB B ceTh. CeTh MHTepHeT. Beb-cTpanmma, BeO-caitt. CTpyKTypa aapecoB BeO-pecypcoB.
Bbpaysep. IlouckoBbie cucremsl. [lowck uHpOpMamuMu MO KIIOYEBBIM CIOBaM U MO HU300paxeHuio. JlocTOBEpHOCTH
MHpopMaIuu, noy4eHHoi us urepuera.

CoBpeMeHHBIE CEPBUCHI NHTEPHET-KOMMYHUKALIUN.

CereBoii 3TUKET, 0a30BbIE HOPMBI MH(POPMALTMOHHOW 3TUKH U MpaBa npu padore B MutepHere. CtpaTernu 0€30MacHOro
noseaeHus B UHTepHere.

Teoperudeckne 0CHOBbI MHGOPMATHKHU

Nudopmanus u nHPOpMALHOHHBIE MPOLECCHI

WNupopmaniys — 0HO U3 OCHOBHBIX NOHATUN COBPEMEHHOM HayKH.

Nudopmanus kak cBeACHUs, NMPEJHA3HAYEHHBIE ISl BOCIPUATHS YEJIOBEKOM, U MH(pOpMaILMs Kak JaHHbIE, KOTOpbIE
MOTYT OBITh 00pa0OTaHbl aBTOMATU3UPOBAHHOMN CHCTEMOM.

JIUCKPETHOCTh JaHHBIX. BO3MOXXHOCTh OMHMCAHUS HEMPEPHIBHBIX OOBEKTOB U MPOLIECCOB C MOMOUIBIO JUCKPETHBIX
JAHHBIX.

HNHudopmanmoHHbIe MpoLiecchl — MPOLECCHI, CBSI3aHHbBIE C XpaHEHUEM, TPE0Opa30BaHUEM U NIepeIaveii JaHHBIX.

IIpeacraBienue nuapopmanuu

CumBoi. Andasut. MoniHocts andasura. PazHooOpasue s3bIK0B U angaBuToB. EcTrecTBeHHbIE U (OPMaAIbHBIE A3BIKU.
AndaBUT TEKCTOB Ha PYCCKOM si3bike. J[BowmuHbli andaBut. KoimmuecTBO BCEBO3MOMKHBIX CJIOB (KOJOBBIX KOMOWHAIIMIA)
(UKCUPOBaHHOM JIMHBI B ABOMYHOM aliaBute. [IpeobpazoBanue moboro andabuta K JBOUYHOMY. KOTUYECTBO pa3miuHbIX
CJIOB (PUKCUPOBAHHOM JIJTMHBI B ali(paBUTE ONPEACIEHHON MOIIIHOCTH.

KoaupoBanue cHMBOJIOB OAHOTO ajidaBUTa C IMOMOINBIO KOJIOBBIX CJIOB B JApyroM aidaBuTe, KoaoBas TalOIuIa,
JNEKOJUPOBAHHUE.



JiBonunslii kof. [IpeacraBnenne TaHHBIX B KOMIBIOTEPE KaK TEKCTOB B IBOMYHOM ajiaBUTE.

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHUMaNbHAsg €IWHUIA KOJIUYECTBAa MH(GOPMALMU — JIBOWYHBIA pasps.
Enununel namepenus nuadopmamoHHoro oo0bEMa qanHbiX. but, 6aiT, kumobaiT, MmerabaiT, rurabamr.

CxopocTh niepeiayu TaHHbIX. EIUHUIIBI CKOPOCTH TIepeayu JaHHbIX.

KoaupoBanue texcroB. PaBHomepHbiii koa. HepaBnomepnsiii koa. Komupoka ASCIl. BocbMuOuTHBIE KOIUPOBKH.
[Tonsitue o xommpoBkax UNICODE. JlekoaupoBaHue COOOIIEHUN C WCIOJIB30BAHUEM PAaBHOMEPHOTO W HEPABHOMEPHOTO
koaa. Undopmanmonusiit 00bEM TEKCTA.

Hckaxxenre nHpopMaliuu rnpu nepeaye.

Oo1iee npeacTaBieHue o HU(POBOM NPEACTABICHUN ayITMOBU3YAJIbHBIX U IPYTUX HEMPEPHIBHBIX TaHHBIX.

Komuposanwue neta. [iBeToBsiec Moaenu. Moaens RGB. ['myOouna xoaupoBanus. [laautpa.

PactpoBoe u BekTopHOE mpeacTaBieHue m3oopaxenuil. [Tukcens. Onenka nHGopManmoHHOro 00bEMa rpapuUecKux
JaHHBIX JUIsl pACTPOBOTO U300paKEHUSI.

KonupoBanue 3Byka. PaspsaHocTs 1 yactora 3anucy. KoamyecTBo KaHaIoB 3aIiCH.

OrneHKa KOJIMYECTBEHHBIX TAPAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XPaHEHUEM 3BYKOBBIX (haiiyioB.

NupopmanuoHHbIC TEXHOJIOTIHH

TexcToBble JOKYMEHTbI

TexcToBbIE TOKYMEHTHI M X CTPYKTYPHBIE 2JIEMEHTHI (CTpaHuIla, ab3all, CTpoKa, CJIOBO, CAMBON).

TexcToBBIN TpollecCCOp — MHCTPYMEHT CO3AaHUs, PelakTUpoBaHMs U (opmaTtupoBaHus TekcToB. [IpaBuia Habopa
TekcTa. PenaktupoBanue tekcta. CoiictBa cuMmBoJioB. [pudt. Tunsl mipudToB (pydiieHbIe, ¢ 3ac€YKaMU, MOHOILIMPUHHBIE).
[lonmyxupHoe W KypcuBHOe HauepTaHue. CBOMCTBa ab3aleB: TpaHUIbl, a03alHBIA OTCTYI, WHTEpBaJ, BbIPABHUBAHUE.
[Tapametpsl cTpanuibl. CtuneBoe GopMaTHpOBaHUE.

CrpykrypupoBanue MHGOOPMAIIMK C TTOMOIIBIO CIIUCKOB U Tabiuil. MHOTrOypoBHEBbIE CIMCKU. JloOaBieHne TaOuI] B
TEKCTOBBIE JJOKYMEHTBHI.

BcraBka m3o0paxkeHuid B TEKCTOBbIE JOKyMeHTHI. OOTekaHue H300pakeHUM TeKCToM. BKiltoueHue B TEKCTOBBIM
JOKYMEHT harpamm, GopMyJl, HyMepalui CTPAHHULl, KOJOHTUTYJIOB, CChUIOK U JPYTUX JIEMEHTOB.



[IpoBepka mnpaBonucanus. PaccraHoBka mepeHocoB. ['0ocoBoil BBOA TekcTa. ONTHYECKOE paclO3HABAHUE TEKCTA.
Kommnrwrotepusiii nepeBo. Mcnonb3zoBanue cepBucoB NHTepHeTa 1711 00pabOTKH TEKCTA.

Komnbrorepuasi rpaguka

3HAaKOMCTBO C rpaduueckuMu perakropamu. PactpoBeie pucynku. Mcnonb3oBanue rpaguyeckux NpUMHUTHBOB.

Onepanuy penakTUpOBaHUS Tpaduueckux OOBEKTOB, B TOM uucie HU(poBbIX ¢oTorpaduili: U3MEHEHHE pa3Mepa,
oOpe3ka, OBOPOT, OTpakeHHe, paboTa ¢ 0OJIacTsIMHU (BBIACIICHUE, KOMHPOBAHHUE, 3aJlMBKAa IIBETOM), KOPPEKIUS I[BETa,
APKOCTU U KOHTPACTHOCTH.

Bekropnas rpaguka. Co3gaHne BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEACTBAMU TEKCTOBOT'O MPOLIECCOPA UITH APYTUX
nporpaMm (npusoxenuil). JlobaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeAUAHbIE TIPe3eHTALUN

[loaroToBka MyJnbTUMEIUUHBIX mpe3eHTauuni. Cnain. /lobaBneHwe Ha cnailn Tekcra W u300paxeHuid. Pabora c
HECKOJIbKMMHU CJIaliJIaMU.

JloGaBieHue Ha ciail] ayAMOBU3YyalbHBIX JaHHBIX. AHUMaUus. [ unepcchuIKy.

8 KUIIACC

Teopernueckue 0CHOBbI HH(POPMATHKH

CucreMbl CHHUCTICHUS

Hemnosunmonubie U MO3UIIMOHHBIE CHCTeMbl cuncieHus. Andasur. OcHoBanue. Pa3zBépHyTas dopma 3amucu yducha.
IIepeBoa B IECATUUHYIO CUCTEMY YHUCEI, 3aIIUCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PumMmckas cucrema cuuciieHusl.

JBonunasi cucrema cuucienus. [lepeBon nenbvix yucen B npenenax or 0 mo 1024 B 1BOMYHYIO CUCTEMY CUMCIICHUS.
Bocemepuunas cucrema cuuciienus. [lepeBosa uncen M3 BOCBMEPUYHOM CUCTEMBI B JIBOMYHYIO U JAECATUYHYIO CUCTEMBI U
obOpatHo. lllectHamnarepuunas cucrema cuuciaeHus. [lepeBoj uucen W3 NMIECTHAMNATEPUYHONW CUCTEMBI B JIBOMYHYIO,
BOCBMEPUYHYIO U JIECATUYHYIO CUCTEMBI 1 0OPATHO.

ApudmeTrnueckue oneparuy B TBOUYHON CUCTEME CUUCIICHUSI.



DJIeMeHThI MaTeMaTH4YeCKOM JIOTUKH

Jlornyeckre BbICKa3bIBaHUA. Jlornueckue 3HaY€HUs BBICKA3bIBAHWNA. ODJIEMEHTAPHBIE UM COCTABHBIE BBICKA3bIBAHUS.
Jlornyeckue omnepanuu: «u» (KOHbIOHKIIUS, JIOTHUYECKOE YMHOXKEHUE), «UAIU» (IU3BbIOHKIIMS, JIOTHUYECKOE CIIOKEHHE), «HE»
(;oruueckoe otpuiianue). [Ipuopurer gorudyeckux omnepanuid. OnpeneneHne UCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHUS, €CIIU
W3BECTHBI 3HAYEHHSI MUCTHUHHOCTU BXOJSAIIMX B HErO 3JEMEHTapHBIX BbICKa3biBaHWU. Jlormueckue Bbipakenus. [IpaBuina
3aIKCH JIOTHUECKUX BhIpakeHui. [locTpoenue Tabauil HCTUHHOCTH JIOTHUECKUX BBIPAXKECHUN.

Jlornyeckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBaHUE

HNcnonHuTe M U AJTOPUTMBI. AJITOPUTMUYECKHE KOHCTPYKIMHA

[TonsiTue anropurma. cnoaHUTENN anropuTMOB. AJITOPUTM Kak IUIaH YIPaBICHUS UCIIOJHUTEIIEM.

CgoiicTBa anropurma. CriocoObl 3aMMCH aITOpUTMa (CJIIOBECHBIN, B BUJIE OJI0K-CXEMBI, MPOrpaMMma).

Anroputmudeckue KOHCTpyKUMH. KoHCTpykums «cienoBaHuey. JIMHeWHbIH anropuT™. OrpaHM4EHHOCTH JIMHEWHBIX
QITOPUTMOB: HEBO3MO>KHOCTB IIPEAYCMOTPETHh 3aBUCHMOCTB IOCIIEOBATEIBHOCTH BBIIOJIHIEMBIX JACHUCTBUN OT HMCXOJHBIX
JAHHBIX.

KoHcTpykuusi «BETBIEHHE»: TOJMHASA M HENodHass (opmbl. BbINOMHEHHWE W HEBBINOJHEHUE YCIOBUS (MCTUHHOCTH W
JIO’KHOCTB BbICKa3bIBaHUs ). [IpoCThIe U COCTaBHBIE YCIOBHS.

KoHcTpykIusl «IOBTOPEHMS»: LHUKIBI C 33JaHHBIM YUCJIOM IOBTOPEHHUM, C YCIOBUEM BBIIOJHEHHUS, C MEPEMEHHOU
LUKJIA.

Pa3paboTka ms GopManbHOTO MCIOIHUTENS aIrOpUTMa, MPUBOASILETO K TpeOyeMoMy pe3yJbTaTy MpPU KOHKPETHBIX
MCXOJIHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX AJIrOPUTMOB C HCIOJIB30BAHUEM IMKIOB W BETBICHUU JI1 YHPABICHUS
(opMalIbHBIMU MCIIOJIHUTENSIMHA, TakKUMHU Kak PoOot, Uepenamika, UepTé€xHuK. BpinmosHeHue anroputMoB BpPYYHYIO M Ha
KoMIibtoTepe. CHHTaKCUYECKUE U JJoThdecKre omuOKu. OTKa3bl.

A3bIK NPpOrpaMMHUPOBAHUSA

SI3wik iporpammupoanus (Python, C++, ITackans, Java, C#, llIkonbHbI ANropuTMUYeCKHid SI3BIK).

Cucrema nporpaMMHUPOBAHUS: PEAAKTOP TEKCTA MPOTrpaMM, TPAHCIATOP, OTIIATUHUK.

IlepemeHnHas: v, uMms, 3HadeHue. L{enple, BEIECTBEHHBIE U CUMBOJIbHBIE IEPEMEHHBIE.



Omneparop npucBanBaHus. ApUPMETHUECKUE BBIPAXKEHUS U MOPAIOK MX BbluucieHUud. Onepauuu ¢ LeIbIMA YHCIaMu:
LEJIOYUCIIEHHOE JIEJIEHUE, OCTATOK OT JEJICHUS.

BerBnenus. CocraBHble YCIOBHUSI (3alMCh JIOTMUECKHX BBIPAXKEHUNW Ha H3Yy4aeMOM SI3bIKE€ MPOTPAMMHPOBAHUSA).
Haxoxnenne MUHMMyMa M MakCHUMyMa U3 JBYX, TPEX M YEThIPEX yucels. PelieHue KBaJpaTHOTO ypaBHEHHUS, WUMEIOIIETO
BEILIECTBEHHBIE KOPHH.

JluanmoroBasi OTJIaJlka IPOrpaMM: MOIIAroOBO€ BBIMOJIHEHHUE, MPOCMOTpP 3HAYEHUI BETUYMH, OTIAJ0YHBINA BBIBOJ, BHIOOD
TOYKH OCTAHOBA.

[ukn ¢ ycnouem. Anroput™ EBkimna juist HaXoxkaeHus HAaMOOIbIIEro OOIIETo ASNUTENS ABYX HATypaJbHBIX YUCEI.
Pazbuenue 3anucu HaTypajJbHOTO YUCIA B TO3UIIMOHHONW CUCTEME C OCHOBAaHHWEM, MEHBIIIMM WM paBHbIM 10, Ha OT/IENbHBIC
uudpsl.

[ukn ¢ mepeMeHHON. AJNTOPUTMBI TPOBEPKHU JEIMMOCTH OJIHOTO IIEJIOr0 YHCIa Ha JAPYroe, MpOBEPKH HATYpaIbHOTO
YKCJIa HA [IPOCTOTY.

O0paboTka CUMBOJIBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIE) epeMeHHble. [locuMBonbHast 06paboTka crpok. [logcuér
4acTOTHI MOSIBIICHUSI CUMBOJIa B CTpOoKe. BeTpoeHHble pyHKIMuU A1 00pabOTKU CTPOK.

AHaJIu3 aJIropuTMoB

OnpeneneHre BO3BMOXHBIX PE3yJIbTATOB PadO0THI aJITOPUTMA MPU TaHHOM MHO>KECTBE BXOJHBIX JAaHHBIX, ONPEACICHUE
BO3MOKHBIX BXOJHBIX JIaHHBIX, TPUBOISAIIUX K JAHHOMY PE3YJIbTaTy.

9 KUIIACC

u¢dposass rpaMoTHOCTDH

I'nob6anbHas cetb UHTEpHET M cTpaTeruu 0€30MacHOro NOBeAeHUs B HeH

I'moGanvhas cerb Wutepner. IP-ampeca y3n0B. CereBoe XpaHEHHE JaHHBIX. MeTOJbl WHIUBUAYAIBHOTO H
KOJUIEKTUBHOTO pa3MelieHusi HoBoil nHpopmanuu B UuTepHeTe. bonbime nannpie (MHTEPHET-TaHHBIE, B YACTHOCTH JaHHBIC
COIMAJIBHBIX CETEM).



[Tousitne 00 mHGOPMAIMOHHON 0€30MacHOCTH. YTPO3bl MH(GOPMAIIMOHHON 0€30MacHOCTH IpH paboTe B riIo0aabHOM
CETH M METOJIbI MPOTUBOACHCTBUS UM. [IpaBmiia Ge3onacHON ayTeHTHPHUKAIMH. 3anuTa JudHo nHopmannu B MaTepHETE.
bezonacusie crpateruu nosenenus B Uurepuere. [Ipenynpexienre BoBIeYEHUS B JECTPYKTUBHBIE U KPUMUHAIIbHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KUOEPOYJUIUHT, GUIITUHT U APpyTUe HOPMBI).

PabGora B MH(OPMALMOHHOM NPOCTPAHCTBE

Bunbel pesrenbHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHKALMOHHBIE CEPBHUCHI (IIOYTOBasl CIy»k0a, BUACO-
KOH(EPEHII-CBSI3b U JIPYTUE), CHPABOYHBIE CIYX OBl (KapThl, pacCHUCaHHUs W JPYTHE), MOUCKOBBIE CIYXObI, CIIy>KOBI
OOHOBJIEHUSI IPOrPaMMHOro obecrieueHust U aApyrue ciyk0bl. CepBUCHI TOCYyIapCTBEHHbIX yciyr. OOjgauHble XpaHWIIUIIA
naHHbIX. CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OHJIaiH-o¢ucskl). [IporpammHoe obecrieueHue kak BeO-CEpBHUC:
OHJIAHOBBIE TEKCTOBBIE U IPAPUUECKUE PEIAKTOPHI, CPEABI pa3pabOTKH MPOTPaAMM.

Teoperuyeckne 0CHOBbI HHPOPMATHKH

MopeanpoBaHHe KaK MeTO/ IO3HAHUS

Monens. 3agauu, pemaemMble ¢ MOMOIIBI0 MoaenupoBanusd. Kiaccupukauun mozaeneil. MarepuaibHble (HaTypHBIE) U
uHpopMalmoHHbIe MoJienu. HempepbiBHbIe U AuCKpeTHble Mozenu. MmuTanuonnsie moaenu. Urpossie Mopenu. OueHka
aJIeKBATHOCTU MOJIENTU MOJIEIUPYEMOMY OOBEKTY M LIEJIIM MOJEITUPOBAHHUS.

Tabnuunbie Moaenu. Tabnuia Kak mpeACTaBICHUE OTHOIIEHUS.

basbl qannabx. OTOOpP B TaOIHIIE CTPOK, YIOBIETBOPSIOUINX 33JaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pedpo, myts. OpueHTHUpOBaHHBIE W HEOpUEHTHpoBaHHbIE rpadswl. JmuHa (Bec) pebpa. Becosas
Matpuna rpada. JnunHa nytu mMexay BepmmHamMu rpada. Ilouck ontumanbHoro mytd B rpade. HauanpHas BepiumHa
(MCTOYHUK) U KOHEYHas BeplinMHa (CTOK) B OpUEHTHpOBaHHOM rpade. Boluncienune koidyecTBa MyTell B HAINpPaBJICHHOM
AIMKJIMYECKOM Tpade.

IlepeBo. Kopenn, BepinHa (y3en), TUCT, pedpo (ayra) nepesa. BeicoTta nepesa. [lognepero. Ilpumepsl ncmonp30BaHus
nepebeB. [lepebop BapuaHTOB ¢ IOMOIIIBIO JIEpeBa.

[lonsiTue MaTeMaTU4YecKOM Mojenu. 3ajauyd, pellaeMbleé C TOMOIIbI0 MaTEeMaTUYECKOro (KOMIBIOTEPHOTO)
MozenupoBanus. OTiIMYMe MaTeMaTUYeCKOW MOJENIM OT HATYPHOW MOJENHU U OT CIOBECHOTO (JIUTEPaTypHOTO) OMHUCAHMS
oOBEKTA.



DTanbkl KOMIBIOTEPHOTO MOJCIMPOBAHUS: MOCTAHOBKA 3a/1auyd, MOCTPOCHUE MATEMATHUYECKOM MOJENH, MPOrpaMMHas
peanm3anusi, TECTUPOBAHKUE, TPOBEICHUE KOMIIBIOTEPHOIO SKCIEPUMEHTA, AHAJIN3 €0 PE3YJIbTATOB, YTOUHEHUE MOJICIIH.

AJITOPUTMBI M IPOTPAMMMPOBaHME

Pa3paboTka ajiropuTMOB M POrpamMm

Pa3buenue 3amaun Ha noxzanauu. CocTaBlIeHHE AJITOPUTMOB M MPOrPAMM C HCHOJb30BAHUEM BETBICHUM, IUKJIOB U
BCIIOMOTATENIbHBIX AJITOPUTMOB IS YNPaBICHUS HCHOJHUTEIeM PoOOT WM APYrMMH HWCIIOTHHUTEISIMH, TaKUMH Kak
Uepenamika, YepTEXHUK U IPYTUMH.

Tabnuunble BenuuuHbl (MaccuBbl). OmHOMepHble MaccuBbl. CoOCTaBJICHHME M OTJIaJIKa MPOTrpaMM, peau3yHoIuX
TUIIOBBIE aJTOPUTMBI 0OPaOOTKH OJHOMEPHBIX YHMCIOBBIX MAacCHBOB, Ha OJHOM H3 SI3BIKOB IporpammupoBanus (Python,
C++, [Tackanp, Java, C#, llIkoapHBIN ATTOPUTMUYCCKUAN SI3BIK): 3aMOJHEHNE YUCIOBOTO MACCHBA CITyJYalHBIMU YHCIIAMU, B
COOTBETCTBHUH C (POPMYJION MU MyTEM BBOJIA YHUCEII, HAXOXKICHNUE CYMMBI JIEMEHTOB MacCUBA, JIMHEHHBIN MOUCK 3aIaHHOTO
3HAYCHUSI B MACCUBE, MOJACUYET JIEMEHTOB MACCHUBA, YJOBJIETBOPSIONIMX 33JJaHHOMY YCJIIOBHIO, HAX0XJIECHUE MUHUMAJIbHOTO
(MakcuMaJbHOTO) dJ1eMeHTa MaccuBa. COpTHPOBKA MacCHBA.

O6paboTKa MOTOKAa JIaHHBIX: BBIYMCICHHUE KOJIMYECTBA, CYMMBI, CpPEAHEro apupMEeTHYECKOro, MHHUMAJIBHOTO H
MAaKCUMAJIbHOTO 3HAYEHHS SJIEMEHTOB MOCIEI0BATENLHOCTH, YIOBJIETBOPSAIOIINX 3aJaHHOMY YCIIOBHIO.

YupasJjienue

VYnpasnenune. Curnan. O6patHas cBs3b. [logydeHne curHajaoB oT MU@POBBIX JATYMKOB (KacaHHUs, paCCTOSHUS, CBETa,
3Byka u Jpyroro). I[Ipumeppl HCMOIB30BaHWS TNPHUHIIMIIA OOPAaTHOM CBS3M B CHCTEMaxX YIIPABICHHS TEXHUYCCKHUMHU
YCTPOMCTBAMH C MOMOIIBIO JATYMKOB, B TOM YUCJI€ B pPOOOTOTEXHHUKE.

[Tpumepbl poOOTU3UPOBAHHBIX CUCTEM (CUCTEMA YIPABJICHUS JBUKCHUEM B TPAHCIIOPTHOM CHCTEME, CBApOUHAs JTUHUS
aBTO3aBO/Ia, ABTOMATU3WPOBAHHOE YIIPABJICHHUE OTOIJIEHHEM JIOMa, ABTOHOMHAS CHCTEMA YMIPAaBICHUS TPaHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NudopmanuoHHbIe TEXHOJIOTHU

JJIeKTPOHHBIE TA0JIHUIIBI

[TonsTe 00 2JMEKTPOHHBIX Tabiuiax. TUMbl JaHHBIX B sS4YeHKaxX OHJICKTPOHHON TaOiuibl. PemakTupoBanue wu
dbopmatupoBanue Tabnui. BcerpoeHHple (YHKOMM IS MOMCKAa MaKCUMyMa, MHUHHMYMa, CYMMBI ¥ CPEIHETO



apudpmerndeckoro. CopTUpOBKAa JaHHBIX B BBIIEIEHHOM uarnaszone. lloctpoenme muarpamm (TUCTOrpamma, KpyroBas
auarpaMMa, TodeuHasl JuarpaMmma). Beroop Tuma auarpamMmsl.
[IpeoOpazoBanue Gpopmyi npu KonupoBanuu. OTHOCUTENbHAS, A0COMIOTHAS U CMELIaHHAs aJpecalusl.
VYcaoBHBIE BBIYUCIICHHS B AJIEKTPOHHBIX TaOiunax. CyMMHUpOBaHME M TMOJCYET 3HAYEHUM, OTBEYAIONIMX 3a/IaHHOMY
ycinoBuro. O6paboTka 60IBITMX HAOOPOB JaHHBIX. YNCIICHHOE MOJCITMPOBAHNE B AJICKTPOHHBIX TaOIUIIaX.
NudopmainuoHHbie TEXHOJIOTHN B COBPEMEHHOM 001IeCTBE
Ponr nHpOpMAITMOHHBIX TEXHOJIOTH B Pa3BUTUHA IKOHOMHKH MHpPA, CTpaHbl, peruoHa. OTKPBITEIE 00pa30BaTEIbHBIC
PECYpCHI.
[Ipodeccun, cBszanHbie ¢ uUHOOPMATUKOW U WHGOPMAIIMOHHBIMU TEXHOJOTUAMH: BeO-AM3alHEp, MPOTPAMMMUCT,
pa3pabOTUYNK MOOWMIIBHBIX MPHIIOKEHUH, TECTUPOBIIHK, APXUTEKTOP MPOTPAMMHOTO 00€CIICUCHHUS, CIICITUAIKCT 10 aHATTU3Y
JTAHHBIX, CACTEMHBIN aIMUHHCTPATOP.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS HNPOI'PAMMBI 11O UH®OPMATHUKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuenne napopmMaTHKku Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHWS HAMPABICHO Ha JOCTHIKEHHE 00YyJarOITUMUCS

JUYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX PE3yIbTaTOB OCBOCHHUS COACPKaHUS YICOHOTO TIpeaMETa.
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl MMEIOT HAMNpPABICHHOCTh Ha PEIICHHE 3aJlad BOCIUTAHUS, PA3BUTHUA U COIMAIM3AlUU
oOy4Jaronuxcs cpefcTBaMu yueOHOTO peIMeTa.

B pesynbpraTe u3ydeHuss MHPOpPMATUKH HA YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHus Yy oOydaromierocss OyayT
c(hOpMHUPOBAHKI CJICTYIOITNE JIMYHOCTHBIC PE3YJIBTATHl B YACTH:

1) maTprMoTH4YECKOr0 BOCIMTAHUA:

[IEHHOCTHOE OTHOIIIEHWE K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIEIUIO, MMOHUMAaHUE
3HAUYE€HUd HWH()OPMATUKH KAK HAYKH B JKU3HM COBPEMEHHOrO OOIECTBa, BIAJCHUE JOCTOBEPHOM HMH(pOpMalHer o
MEePEIOBBIX MHPOBBIX M OTEYECTBEHHBIX JOCTIDKEHUAX B 00jacTH WHOOPMATHKA W WHOOPMAIIMOHHBIX TEXHOJIOTHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX O IU(POBOI TpaHchHopMaIuu COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OpHEHTAllUS Ha MOpaJbHbIE IIEHHOCTH M HOPMBI B CHTYallMSIX HPABCTBEHHOTO BhIOOpA, TOTOBHOCTH OIIEHUBATH CBOE
MOBEJICHUE W TTOCTYIIKH, a TaK)Ke MOBEICHUE W TIOCTYNKH NPYTUX JIOACH C MO3WIMA HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MTOCIICICTBHIA IMOCTYIKOB, AKTUBHOE HEMPHUATHE aCOIMAIIBHBIX ITOCTYIKOB, B TOM uncie B IHTepHEeTE;

3) rpa:kIaHCKOr0 BOCIIUTAHUS:

NIPEICTABIICHUE O COIMAIBHBIX HOPMax W MpaBUJIaX MEXKJIMYHOCTHBIX OTHOIICHWN B KOJUICKTHBE, B TOM YHUCIE B
COIMAJIBHBIX COO00IIecTBaX, COOJIO/IEHHE MpaBui O€30MacHOCTH, B TOM YHCIIC HABBIKOB OE€30IMAaCHOTO TOBEJCHUS B
WHTEPHET-CPe/Ie, TOTOBHOCTh K Pa3HOOOPAa3HON COBMECTHOM ACATEIBPHOCTH MPH BBITOJTHCHUHM yUEOHBIX, ITO3HABATCIIBHBIX
3a/1a4, CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHE K B3aUMOINOHHMMAHHMIO M B3aUMOIIOMOIIM B IpOIECCe ITOW yuyeOHOU



JESITeIbHOCTH, TOTOBHOCTh OIICHMBATh CBOE TOBEIECHHWE U TOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

4) HEHHOCTEeH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUECKUX TIPEACTaBlIeHU 00 uHPopManuu, HHPOPMAIMOHHBIX TIpoleccax U
UH(GOPMAILIMOHHBIX TEXHOJIOTHUAX, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAaKTUKH
Y COCTaBJISIONINX 0a30BYI0 OCHOBY JJIsSi MOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA;

UHTEpeC K OOY4YeHMIO U TO3HAHMIO, JI0O003HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTh K CamM000pa30BaHHUIO,
OCO3HaHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUIIIEM;

OBJIAJICHHE OCHOBHBIMM HAaBBIKAMU HCCJIEIOBATEILCKOM JEATEIbHOCTH, YCTAHOBKA Ha OCMBICICHUE OIIbITA,
HAOIO/IEHUH, TOCTYNIKOB M CTPEMJICHHE COBEPIICHCTBOBATh MYTH AOCTIXKCHUS HWHAMBHIYATbHOTO U KOJIJIEKTUBHOTO
0J1Iaronoayyus;

c(hOpMHUPOBAHHOCTh MH(POPMAIIMOHHON KYJIBTYpPhI, B TOM YHCJE HAaBBIKOB CaMOCTOSATENIbHON pabOThl ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOU JIMTEPATypOH, PasHOOOpa3HBIMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHM, a TaKXe yMEHUs
CaMOCTOSITENIFHO OMPEACNATh LEH CBOETO OOYyYEeHHs, CTaBUTh M (HOPMYIHUPOBATh JJisi ceOs HOBbIE 3amaud B yué0e u
MO3HABATEIBHON IeATEIHHOCTH, PA3BUBATh MOTHUBBI U MHTEPECHI CBOECH MO3HABATEILHOM JEATEIIBHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH U3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO, YCTAHOBKA Ha 370POBbIN 00pa3 *KHU3HHU,
B TOM YHCJI€ W 3a CUET OCBOCHHUS U COOIIOJIEHUSI TpeOoBaHUM O€30MacHON JKCIUTyaTallud CPECTB MHMDOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

6) TPy/Z10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY HM3Yy4YeHHIO podeccuil u Tpyaa B chepax npodeccnoHalIbHON 1eITeIbHOCTH, CBA3aHHBIX C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM M HH(POPMAIMOHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUSX HAYKH
MH()OPMATUKU U HAYIHO-TEXHUYECKOTO MPOTPecca;

OCO3HaHHBIM BHIOOP W TMOCTPOCHHE WHAMBUAYATHHOW TPACKTOPUW OOpPa30BaHMS W JKU3HEHHBIX TUIAHOB C y4ETOM
JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;



7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

OCO3HAaHHE TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MNpo0JIeM M NyTel WX pEHIeHUsl, B TOM YHUCIE C Y4ETOM
BO3MOXKHOCTEH MH(OPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

8) ajanTanuu ob6yyaronerocsi K U3AMEeHAIOIIMMCS YCJIOBHAM COIUAJIBHOM ¥ MPUPOIHOM Cpeabl:

OCBOCHHE OOYYAIOIIMMUCS COITMATBHOTO OIBITAa, OCHOBHBIX COIIMAJIBHBIX POJIEH, COOTBETCTBYIONIUX BEIYyIIEH
JeSTETLHOCTH BO3PAcTa, HOPM U MPABUJI OOIIIECTBEHHOTO TTOBEACHUS, (hOPM COITMATBLHOM KU3HU B TPYyMIaX U COOOIIECTBAX,
B TOM YMCJI€ CYIIECTBYIOIINX B BUPTYAJIbHOM ITPOCTPAHCTRBE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3yNbTaTbl OCBOEHHUS MPOTPaMMbl MO MH(POPMATHKE OTPA)KalOT OBJIAJICHUE YHUBEPCAIbHBIMH
y4eOHBIMU AEUCTBUSIMU — IIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU, PETYISATUBHBIMU.

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jilornueckue JeiicTBUA:

yMEHHUE OIpEeNesaTh TIOHATHS, CO3/laBaTh OOOOIIECHMs, YCTaHABIWBATh AaHAJOTHH, KJIACCU(PHUIIMPOBATH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH I KJIacCU(BUKAIIUH, YCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3H,
CTPOUTH JIOTUYECKHUE PACCYKICHUSI, 1eJIaTh YMO3aKIIOUCHUS (MHAYKTUBHbBIC, ISTYKTUBHBIE U TIO aHAJIOTHUHW) U BBIBO/IbI;

YMEHHE CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BhIBATh 3HAKK U CHUMBOJIbI, MOJICIIM U CXEMBbI JIJIsi PEIICHUS YYCOHBIX U
MMO3HaBaTEIbHbBIX 3a7a4;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCO0 pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS,
BBIOMpaTh HanboJIee MOAXOIAIIUN ¢ YIETOM CaMOCTOSITEILHO BhIACICHHBIX KPUTEPUER).

ba3oBble ucciienoBarTe/bLCKHeE 1eiiCTBUS:

dbopMyIUpoBaTh BOMPOCHI, (UKCUPYIOIIUE Pa3pblB MEXKIY pPEATbHBIM W >KEJIATEebHBIM COCTOSIHUEM CHUTYaIlUH,
00BEKTa, U CAMOCTOSITENIbHO YCTAHABIMBATH UICKOMOE U JIAHHOE;

OIICHUBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh HH(MOPMAITUIO, TIOJYYSHHYIO B XOJI€ UCCIICIOBAHNS,



MIPOTHO3UPOBATh BO3MOKHOE NAJIbHEHIIIEE pa3BUTHE MPOLIECCOB, COOBITUM M MX TMOCIEIACTBHUS B aHAJIOTMYHBIX WIIU
CXOJIHBIX CUTYAIlUsX, & TAK)KE BBIIBUTATh MIPEANOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JeUIUT HH(MDOPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl pEIICHUS TOCTABJICHHOMN 3a/1auu;

MPUMEHSATh PA3JIMYHBIE METOJbI, MHCTPYMEHTHl M 3alpOChl MPH TOUCKE W OTOOpe MH(pOpMAIMK WM JAaHHBIX W3
HMCTOYHUKOB C YUETOM MPEJIOKEHHON YUeOHO 3a/1au U 3aJaHHBIX KPUTEPUEB;

BBIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPHPETUPOBATH HH(POPMAIMIO PA3IUYHBIX BUAOB U (PopM
MIPEICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (PopMy MpencTaBieHuss MHGOPMAIMM W WIUTIOCTPUPOBATH pEIIacMbie
3a/1a4M HECJIO)KHBIMU CXEMaMHU, IuarpaMmaMu, UHOU rpaduKor U MX KOMOMHAIUSIMU;

OIICHUMBATh HANEKHOCTh HWH(POpMALMKM 10 KPUTEPUSIM, MNPEAJIOKEHHBIM YYUTEIEM WA CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIbHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenue:

COTIOCTABJIATh CBOM CYXKJIEHUS C CYXJIECHUSMHU APYTUX YYACTHHKOB JIUANOra, oOHapyXUBaTh paziU4Me U CXOJCTBO
MO3UILIMI;

MyOJMYHO MPEACTABIATH PE3yJIbTaThl BHIMOIHEHHOTO OIbITa (3KCIEPUMEHTA, UCCIEA0BAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHHMSI C Y4E€TOM 3a7ad Mpe3eHTallMu U OCOOCHHOCTEH ayIUTOpPUH U B
COOTBETCTBUM C HUM COCTAaBJISATh YCTHBIE U MMCBMEHHBIE TEKCTHI C HCIOJIb30BAHNEM WIITHOCTPATUBHBIX MATEPHAJIOB.

CoBMecTHas1 1eSITeJILHOCTD (COTPYIHUYECTBO):

NOHUMAaTh W MCHOJB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOW palbOThl MpPU PEUICHUU KOHKPETHOM
MpoO0JIeMBbI, B TOM YKCIIE TPU CO3AaHUH MHPOPMALIMOHHOTO MPOYKTa;



MPUHUMATh TI€JIb COBMECTHON HMH(POPMAITMOHHOW IEeATEILHOCTH 1O cOopy, 00paboTke, mepemade, (Gopmanuzanuu
nH(GOpPMAIINU, KOJUIEKTHBHO CTPOWUTH JIEHCTBHUSA MO €€ JIOCTIDKEHHUIO: PaCHpeleisTh POJIH, JOTOBAPHBATHC, O0OCYKIATh
HPOIIECC U PE3yJIbTaT COBMECTHOU PabOTHI;

BBINOJIHATh CBOIO YacTh pabOThl ¢ MH(pOpMaIued uiv WHPOPMAIMOHHBIM MPOIYKTOM, JOCTUTAs KauyeCTBEHHOTO
pe3yJibTaTa 1o CBOeMY HalpaBJICHUIO U KOOPAUHUPYS CBOM JICHCTBUS C IPYTUMH WICHAMH KOMAaH/IbI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOMMWH HWH(POPMAIMOHHBIA TPOJYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOICHCTBUS;

CpPaBHHMBATh pPE3yJbTaThl C HMCXOJHOM 3amavyeid W BKJIAJ KaKIOrO YjeHa KOMaH/Ibl B JIOCTH)KCHHE PE3yJIbTaTOB,
pa3nenarTh chepy OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTH K TIPEIOCTABICHUIO OTUETA Tepe1 TPYIIION.

PeryasiTuBHbIE YHUBepCaJbHbIe y4eOHbIE JelCTBUS

Camoopranuzanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX MPOOJIEMBI, TPEOYIOIINE PEIICHUS;

OPHEHTHUPOBATHLCS B PA3IMUHBIX MOAXOAAaX K MPUHATHIO pENIeHUH (MHANBUAYATLHOES MPHHITHE PEIICHUN, TPUHATHE
pElIeHuil B TpymIe);

CaMOCTOSITEJIbHO COCTABJIATH AJITOPUTM pEUIeHMs 3a1add (WM €ro 4acTh), BBIOMpATh CHoco0 peleHus y4eOHOi
3aJaul ¢ Y4ETOM HMMEIOIIMXCS PECypCcoOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH MpejiaracMble BapHAHTHI
pELICHNI;

COCTABJISITh IJIaH JEHUCTBUM (IJIaH peann3alii HAMEYEHHOTO aJirOPUTMa PELIEHUs ), KOPPEKTUPOBATh MPEAI0KEHHBIN
QJITOPUTM C YUETOM MOJIYUYEHHs] HOBBIX 3HaHUN 00 U3yuaeMOM OOBEKTE;

7es1aTh BEIOOP B YCIOBUSIX MPOTUBOPEUUBOM HH(pOpMaLuy U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMoOKOHTpPOJIb (pediexcus):

BJIa/IETh CIIOCOOAMU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEPIICKCUU;

JaBaTh OIIEHKY CUTYallUM U MpeAJiaraTh MIaH e€ N3MEHEHUS;



VYUTHIBATh KOHTEKCT W TPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEIICHUH yYeOHOW 3amadw,
aJanTHUPOBATH PEIICHUE K MEHSIOIUMCS OOCTOSITEIIbCTBAM;

OOBSACHSATH MPUYUHBI TIOCTHXKEHUS (HEIOCTUKEHUS) pe3yJIbTaTOB MH(DOPMAIMOHHON NEATEIBbHOCTH, JaBaTh OIEHKY
NpUOOPETEHHOMY OTBITY, YMETh HAXOIUTh TO3UTUBHOE B IMTPOU3OIIE/IICH CUTYyallUN;

BHOCHUTH KOPPEKTUBBI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, NU3MEHUBIIUXCS CUTYaIlUi, YCTAHOBJICHHBIX
OIKNOOK, BOBHUKIITUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

IMOUMOHAIbHBIN HHTEJJIEKT:

CTaBUTb ce0s1 HA MECTO JIPYroro 4esoBeKa, IOHUMATh MOTHUBBI K HAMEPEHUSI IPYTroro.

IIpunsitue ceds1 u Apyrux:

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT JaXKE€ B YCIOBHUSIX OTKPBITOTO JIOCTyNa K JIOOBIM 00bEMaM
uHdopmaIuu.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydenus B 7 kjaacce y o0ydaromerocs: 0yayT chopMHUpPOBaHbI CIACAYIOITUE YMCHUS:

MOSICHATH Ha MIPUMEPaxX CMBICI MOHATHHA «HHPOPMANHS, «AH(DOPMAITMOHHBINA TpoIieccy», «00padoTka nHPOpMaIUm,
«xXpaHeHue HHPOPMAINHY, «TIepeaada HHPOPMAITHI;

KOAUPOBATh U JCKOAMPOBATH COOOIICHHWS MO 3aJlaHHbIM TpaBHJIaM, JIEMOHCTPUPOBATh MOHUMAHHME OCHOBHBIX
MPUHITUIIOB KOAUPOBAHUS UHPOPMAILIUU PA3TUIHON MTPUPOIBI (TEKCTOBOM, rpaduuecKou, ayimo);

CpPaBHUBATHh JUIMHBI COOOIIEHWH, 3aIMMCAaHHBIX B pa3IMYHBIX al(paBUTaxX, OMEPUPOBATh CIUHUIIAMUA HW3MEPEHUS
MH()OPMAITMOHHOTO 00BhEMA M CKOPOCTH TIEpEIauu JaHHBIX;

OIICHMBATh ¥ CPaBHUBATH Pa3Mephbl TEKCTOBBIX, Ipa)MUECKUX, 3BYKOBBIX (haiiioB U BHI€O(DaNIIOB;

MIPUBOIUTH MPUMEPHI COBPEMEHHBIX YCTPONCTB XpaHEHHS U Tiepenadn nH(popMaIum, CpaBHUBATh UX KOJIUYECTBEHHBIC
XapaKTEPUCTUKH;



BBIJICTISITH OCHOBHBIE ATAallbl B HUCTOPUM W TMOHUMAaTh TEHACHIMU pa3BUTHUS KOMIBIOTEPOB M MPOTPAMMHOTO
oOecrcUeHMS,

[oJIy4aTh U HCIOJIb30BaTh HWH(MOPMAIIMI0 O XapaKTEPUCTHKAX MEPCOHATBHOTO KOMIBIOTEpA U €ro OCHOBHBIX
arieMeHTax (Iporeccop, onepaTuBHasi NaMsTh, JOJITOBPEMEHHAS MaMsITh, YCTPOUCTBA BBOIa-BhIBOJIA);

COOTHOCHUTh XapaKTEPUCTUKH KOMIBIOTEPA C 33Ja4aMH, PEIIAEMBIMU C €r0 IIOMOUIBIO;

OPHEHTHUPOBATKLCS B HEPAPXUUECKON CTPYKTYype (alIoBOM CUCTEMBI (3alMMChIBATh MOTHOE UM (aiiina (karamora), myTh
K (pailiry (kaTanaory) 1o UMEIoIEeMycsl OMUCAHKIO (HalIOBOM CTPYKTYPhl HEKOTOPOTO MHGOPMAIIMOHHOTO HOCUTEIS);

paboratb ¢ (haiJoBOM CHUCTEMON MEPCOHATBLHOTO KOMIIBIOTEpA C HMCHOJIB30BaHMEM rpadudecKkoro uHTepdeiica, a
MMEHHO: CO3/aBaTh, KOMUPOBATh, IEpPEMENIaTh, MEPEUMEHOBBIBATh, YIAIATh M apXUBUPOBaTh (ailibl M KaTaJlord,
UCII0JIb30BaTh aHTUBUPYCHYIO POTPAMMY;

MPEJCTABIATh PE3YyJbTaThl CBOEU JEATENBHOCTU B BHJE CTPYKTYPUPOBAHHBIX WIITIOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUMHBIX MPE3CHTAINN;

uckarb uHpopmanuio B UHTepHeTe (B TOM Yuciie, 0 KIIOYEBBIM CIIOBAM, 110 U300PaKEHUIO), KPUTHUECKH OTHOCUTHCS
K HailleHHOM wuH(pOpMalMK, OCO3HaBas OMACHOCTb JUIsl JIMYHOCTH M OOIIeCTBa PACIPOCTPAHEHHS] BPEIOHOCHOU
nH(pOpMaIUK, B TOM YUCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTEPA;

MMOHUMATh CTPYKTYPY aJpECOB BEO-PECYpPCOB;

UCII0JIb30BaTh COBPEMEHHbBIE CEPBHUCHI UHTEPHET-KOMMYHHUKAIINIT;

coOmro/1aTh TpeboBaHUsI 0€30MMaCHOM KCIUTyaTallui TEXHUYECKUX CPEACTB MH(POPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH, COOJIIOAATH CETEBOM ITUKET, 0a30BbIe HOPMbI UH(OPMAIIMOHHON 3TUKH U MpaBa NpU padoTe ¢ NPUIIOKEHUSIMU
Ha JII00BIX ycTpoiicTBax u B IHTepHeTe, BbIOMpaTh O€30NacHbIe CTPATErHH MMOBEJICHUS B CETH;

NPUMEHSTh METOIbl MPOMUIAKTUKYA HETATUBHOTO BIMSHHUS CPEACTB WH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI Ha 3JJ0POBbE MOJIb30BATEIIS.

K koniy oOydenus B 8 kiacce y oOy4aroierocst 0yiyT chopMHUpPOBaHbI CIAEAYIOIIUE YMEHUS:
MOSICHSATH HA MIPUMEPAX PA3TUUUS MEXKTY TTO3UITUOHHBIMU U HEMO3UIIMOHHBIMHU CHCTEMAaMU CUHUCIICHUS;



3aluChIBaTh U CpaBHUBATh Leible unciaa oT 0 go 1024 B pa3ivuHbIX MO3UIMOHHBIX CUCTEMaxX CUUCICHHS (C
OCHOBaHMSMU 2, 8, 16), BEIOIHATH apu(METHUECKHE OTIepaIiuy Ha/l HUMH,

PaCKpbIBaTh CMBICI MOHITUHN «BBICKA3bIBAHHUEY, «JIOTUYECKAs ONIEPALUS», «JIOTUYECKOE BEIPAKEHUEY;

3alMChIBATh JIOTUYECKUE BBIPAXKEHUSI C HCMOJb30BAHUEM AU3BIOHKIMU, KOHBIOHKIMHA W OTPUILIAHUS, ONPEAEIIATH
HMCTUHHOCTH JIOTUYECKUX BBIPAKEHUMW, €CJIM MU3BECTHHI 3HAYCHUS! MCTUHHOCTH BXO/SIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOJIUIBI UICTUHHOCTHU JIJIS1 JOTUYECKUX BBIPAKCHUM;

PACKpBIBATh CMBICI TOHITHI «MCTIOTHUTENDY, «AITOPUTMY, IIPOrPaMMay, MOHUMAas Pa3HUILy MEXTy yHoTpeOIeHuEM
ATUX TEPMUHOB B OOBIJICHHOM pedyu U B UHPOPMATHKE;

OMKCHIBATH AJITOPUTM PEIICHUS 33/1a4d PA3IUYHBIMU CITIOCOOAMHU, B TOM YHCIIE B BUJIE OJIOK-CXEMBI;

COCTABJIATh, BHITIOJHSITH BPYYHYIO U Ha KOMIIBIOTEPE HECITI0KHBIC AITOPUTMBI C UCIIOJIb30BAHUEM BETBJICHUMN U IIUKIIOB
JUISl yTIPABJICHUS UCTIOTHUTENAMH, TAKUMH Kak Pooot, Uepenanika, YepTEKHUK;

UCIIOJIb30BaTh KOHCTAaHThl M TEPEMEHHbIE PA3JIUYHBIX THUIOB (YUCIOBBIX, JIOTHUYECKUX, CUMBOJIbHBIX), a TaKXKe
COJIEpIKaIllNE UX BBIPAXKEHUS, HCTI0JI30BATh ONEPATOP MPUCBAUBAHUS;

HCIIOJIL30BaTh MPHU pa3pabOTKe MPOrpamMM JIOTUUECKUE 3HAUCHHUS, OTIEPAIIUU U BEIPAXKEHUS C HUMU;

AHAJIM3UPOBATh MPETIOKEHHBIE AITOPUTMBI, B TOM YHUCIIEC OMPEIEIATh, KAKUE PE3yIbTaThl BO3MOKHBI MPU 33TaHHOM
MHO>KECTBE UCXOJIHBIX 3HAUCHMUII;

CO3/1aBaTh U OTJKWBATh MPOTPAMMbI Ha OJHOM M3 sI3bIKOB nporpammupoBanus (Python, C++, ITackans, Java, C#,
[IkonbHBIN  AJTOPUTMUYECKUN SI3bIK), pealn3yIOImKUe HECI0XKHBIE alTOPUTMBI OOpPabOTKH YHCIOBBIX JaHHBIX C
HCMOJIb30BaHUEM LIUKJIOB U BETBJICHUI, B TOM YHCIIE PEAUTU3YIONIME MPOBEPKY ACTUMOCTH OJHOIO IEJIO0TO YHCIIA HA APYroe,
MPOBEPKY HATYPaJIBHOTO YUCJIa HA TPOCTOTY, BhIACICHUS U(P U3 HATYPAITHHOTO YHCIIA.

K xoniy o0ydyeHus: B 9 kiaacce y odydaromierocs 0yayT chopMUpPOBAHBI CICTYIOIINE YMEHUS:
pa3OuBaTh 3a7a4M Ha TOJ3a/]a4d, COCTABIATH, BBIMOJHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIC aITOPUTMBI C
WCITOJIb30BAaHUEM BETBJICHUH, ITUKIOB W BCIIOMOTATEIBHBIX aJTOPUTMOB IS YIPABICHUS HMCIIOJHUTEISIMU, TaKUMH Kak
Po6ot, Uepenamika, UepTExHUK;



COCTABJISITh W  OTJIAXKUBATh MPOrPaMMbl, PEAIU3YIOIMIME TUIOBBIE  AJITOPUTMBI  OOpAaOOTKM  YHMCIIOBBIX
MOCJIETIOBATEILHOCTEN MM OJJHOMEPHBIX YHCIOBBIX MACCUBOB (ITOMCK MAKCUMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA
DIIEMEHTOB C 3aJJaHHBIMH CBOWMCTBAaMH) Ha OJHOM M3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IxonpHBIN ANropuTMudecKkuii SA3bIK);

PacCKpbIBaTh CMBICI MOHATHH «MOJEINb», «MOJEIUPOBAHNUEY», ONPEACIATh BHbI MOJEIEH, OLEHUBATh aJI€KBATHOCTh
MOJIETT MOJIEIUPYEMOMY OOBEKTY U LEISIM MOJCINPOBAHNUS;

UCIIOJb30BaTh Tpadpl U AEPEBbS Ui MOJACIUPOBAHUS CUCTEM CETEBOM M HMEpPapXUUECKOM CTPYKTYphl, HAXOIUTb
KpaT4yaliuii myTh B rpade;

BbIOMpaTh CIIOCOO NMPEACTaBICHUS JTaHHBIX B COOTBETCTBMM C MOCTaBJIECHHOW 3ajgauel (TaOiMibl, cXeMbl, TpauKy,
JUarpaMMbl) C HCIIOJIb30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX CPEJACTB 00PAOOTKH TaHHBIX;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIUIIBI i1 00paOOTKH, aHAM3a U BU3YyalIU3alUHd YMCIOBBIX JAHHBIX, B TOM YHCIE C
BbIJICJICHUEM JlMana3oHa TaOIULbl U YIOPSAJOUYMBAHUEM (COPTUPOBKOIA) €ro 3JIEMEHTOB;

CO3/aBaTb M INPUMEHATh B 3JIEKTPOHHBIX Tabmuuax QopMmyibl sl PAacy€TOB C MCIOJIb30BAHHUEM BCTPOCHHBIX
apupmeTnyeckux (yHKUMA (CyMMHpOBAaHME U TOACYET 3HAYEHUM, OTBEYAIOIIMX 33JaHHOMY YCIOBHIO, CpElIHEe
apu(pMeTHYecKoe, MOUCK MAaKCHUMAJIbHOIO W MHUHUMAJIBHOTO 3HA4Y€HHUsA), aOCOJIOTHOM, OTHOCUTENbHOW, CMELIaHHOU
azpecanuu;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOIHUIIBI 1JIs1 YUCICHHOTO MOJEIMPOBAHUS B MPOCTHIX 33Ja4aX U3 Pa3HbIX MPEIMETHBIX
obOnacreii;

MCIIOJIb30BaTh COBPEMEHHbBIE HHTEPHET-CEPBUCHI (B TOM YHCIIE KOMMYHUKALIMOHHBIE CEPBUCHI, 00JIaYHbIe XPaHUIIUIIA
JAHHBIX, OHJANH-TIPOrpaMMbl (TEKCTOBBIE U rpaUyECcKUe PEeNaKTOpbl, Cpelbl pa3pabOTKM)) B y4eOHON U MOBCEAHEBHOM
NEeSATENBHOCTH;

NPUBOJUTH TPUMEPHl HCIOJB30BaHUS T'€OMH()OPMALMOHHBIX CEPBHUCOB, CEPBHUCOB TOCYJAapCTBEHHBIX YCIYT,
oOpa3oBarenbHbIX cepBUCOB MIHTEepHETA B Y4EOHOM U MOBCETHEBHOM JCSITEIBHOCTH;

UCIIOJIb30BaTh PA3jMYHbIE CPEACTBA 3alUThl OT BPEJOHOCHOIO MPOTrpaMMHOTO 0O€cCleueHus, 3allUIlaTh
MEPCOHANIbHYIO MHQOPMAIIMIO OT HECAHKIIMOHUPOBAHHOTO JOCTYINa U €ro MOCHEeACTBUM (pasriamieHus, NOAMEHbI, yTPaThl



JAHHBIX ) C YIETOM OCHOBHBIX TEXHOJOTHUECKUX W COIUATBHO-TICUXOJIOTHYECKUX aCIIEKTOB MCIOJb30BaHus ceTu HTepHET
(ceTeBast aHOHUMHOCTB, IM(PPOBOI clie/l, AayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOTO KOAA);

pacro3HaBaTh MOMBITKH W TPEAYNPEKIaTh BOBICUCHHUE CEOS M OKPYKAIOIIMX B JCCTPYKTHBHBIC M KPUMHHAIHHBIC
(hopMBI CETEBOM aKTUBHOCTH (B TOM UHCIie KUOSPOYIUIMHT, (PUIITMHT).



