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HudpoBasi rpaMOTHOCTH

KomnbroTep — yHuBepcajbHOe YCTPOUMCTBO 00padOTKU JAHHBIX

Komnplorep — yHHMBEpCAaJIbHOE BBIYMCIUTENBHOE YCTPOWCTBO, paboraroliee 10
nporpaMme. Tunbl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE KOMIIBIOTEPSI,
CYIEepKOMIbIOTEPEl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpa M MX HasHaudeHue. [Ipomeccop. OneparuBHas u
JOJTOBPEMEHHAS MaMsATh. Y CTpOicTBa BBO/IA U BbIBO/Ia. CEHCOPHBIN BBOJ, JaTYUKU MOOHMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUUECKOM ayTeHTU(DHKAIHIH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpaMMmHoro obecrnedenus. IlokoneHus
KOMIIbIOTEpOB. COBPEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNEepKOMIIbIOTEPHI.

[TapanienbHble BBIYUCICHUS.

[lepconanbubiii kommbioTep. [Iporeccop M ero xapakTepucTUKH (TakTOBas YacToTa,
paspsaaHocTh). OnepaTuBHas NaMATh. JlolroBpeMeHHasi naMaTh. Y CTpOHCTBa BBOJA U BBIBOJA.
OO0BEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MaMATh KOMIbIOTEpA, >KECTKUH U TBEPAOTEIbHBIN
JIMICK, TTIOCTOSTHHAS TAMATh CMapT(OHa) U CKOPOCTH JIOCTYIIA ISl PAa3JIMYHBIX BHIOB HOCUTEIICH.

TexHHKa 0€30NTaCHOCTH | MpaBuiIa pabOThI HA KOMITHIOTEPE.

IIporpammbl u JaHHBbIE

[TporpammHoe oOecrneueHne kommbloTepa. llpukianHoe nporpaMMHoe obOecredeHue.
CucremHoe nporpammHoe obecrnedeHue. CucreMbl nporpammupoBaHus. [IpaBoBas oxpaHa
nporpaMM U JaHHbIX. becruiatHble M yclioBHO-OecruiaTHble mnporpammbl. CBoOOgHOE
nporpaMMHoOe oOecrieueHue.

@aiinsl 1 manku (katanoru). ITpuniunsl noctpoenus ¢ainoBeix cuctem. [lomHoe ums
¢daiina (manku). Ilyte x daitny (mamnke). PaGota c¢ ¢aitmamu m karajoramu cpeacTBaMu
OTIEpaIllMOHHOM CHUCTEMBI: CO3/IJaHUE, KOTTUPOBAaHHE, IEpEMELICHNE, IEPEUMEHOBAHUE U YAalIEHUE
¢aitnoB n manok (karanoroB). Tumbl ¢aiinoB. CpoiicTBa (aiinoB. XapakTepHble pa3Mepbl
(ailnoB pa3NIMYHbBIX TUIOB (CTPAHHUIA TEKCTA, JIEKTPOHHAs KHUTa, oTorpadus, 3amuch MecHH,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcrosib30BaHHE MpOrpaMM-
apxuaropoB. Daiinossiit MeHexkep. [lonck ¢ailioB cpecTBaMu ONEpPallMOHHON CUCTEMBI.

KomneroTepHsle BUPYCHl U ApYTrUe BPEAOHOCHBIE ITporpaMMsbl. [Iporpammel 1S 3amiuThl
OT BUPYCOB.

KoMmnbrorepHbie ceTn

OO0benuHeHne KoMmmbiOTepoB B ceTb. Cerh UWHTepHer. BeO-cTpanuiia, BeO-caidT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cucremsbl. [lonck mHpopmanuu 1mo
KJIIOYEBBIM CJIOBaM U MO H300paxkeHuto. JlocTOBepHOCTh HH(POpPMALUHU, IOJIYYEHHOH U3
WHrepHerTa.

CoBpeMeHHbIE CEpBUCHI HHTEPHET-KOMMYHHUKAIUH.

CereBoii 3TuKeT, 0a30Bble HOPMBI MH()OPMAIIMOHHOW 3TUKM M MpaBa Npu padoTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B HrepHere.

Teopernueckne 0ocHOBbI HHPOPMATHKHU

HNupopmanus u uHGOPMALHOHHBIE NTPOLECCHI

WNudopmanus — 01HO U3 OCHOBHBIX MOHATUI COBPEMEHHOMN HAyKH.

Nudopmanus Kak CBEOCHMS, NpeJHA3HAYCHHbIC [UIS BOCIPHUSATHS YEIOBEKOM, U
nH(popMaIus Kak JaHHBIE, KOTOPBIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHONW CHCTEMOM.

JIMCKpeTHOCTh JaHHBIX. BO3MOKHOCTH ONUCAaHUs HEMPEPBIBHBIX OOBEKTOB U MPOLIECCOB €
MIOMOUIBIO AUCKPETHBIX JAHHBIX.



HupopmalinoHHbIE TPOLIECCHI — MTPOLIECCHI, CBSI3aHHBIE C XPaHEHHUEM, ITPe00pa30BaHUEM U
nepenaden JaHHbIX.

IIpencrasienue uHpopManuu

CumBon. Andaut. MomHocts andaBura. Pa3zHooOpaszue s3bIKOB U al()aBUTOB.
EctrectBennble u ¢opMainbHbie A3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM fA3bIKe. JIBOMYHBII
andasut. KonmaecTBo BCEBO3MOKHBIX CIIOB (KOAOBBIX KOMOWHAIWIA) (PMKCUPOBAHHOMN JIJIMHBI B
nBouyHoM andasure. IIpeoOpazoBanme moboro andaButa K JBouyHOMY. KommuecTtBo
pa3IMYHBIX CJIOB (PMKCUPOBAHHOMU JJIMHBI B ajiaBUTE ONpeeIéHHON MOITHOCTH.

KoaupoBanue cUMBOJIOB OJHOTO andaBUTa C IOMOIIBIO KOJOBBIX CJOB B JPYroM
andasuTe, KOJOBas TAOJINIIA, IEKOUPOBAHUE.

JBonunsblii kox. llpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudopmannoHHslii 00bEM JaHHBIX. BUT — MUHUMalbHasg €IWHUIA KOJUYECTBa
uHPOpPMALUU — IBOMYHBINA pa3psan. EnuHunbl m3meperns nHOOpMaMOHHOTO 00bEMa TaHHBIX.
but, OaiiT, knimobaiiT, MerabaiT, rurabaiT.

CkopocTh nepeaaun JaHHbIX. EAMHUIBI CKOPOCTH Mepeauu 1aHHbIX.

KonupoBanue tekcroB. PaBHomepHbiii kon. HepaBHomephblii kon. Komupoka ASCIL
Bocsmubutabie KomupoBku. [lonstre o konupokax UNICODE. JlexonupoBaHue coOOmEHHH ¢
UCTIOJI30BAaHUEM PABHOMEPHOTO U HEpaBHOMEPHOTO Koaa. MHpopMannonHslii 00bEM TEKCTA.

Hckaxenne nupopmaliu rnpu nepeaaye.

OO6mee mpencraBieHue O INUGPOBOM MPEICTABICHUU AayAHOBU3YalbHBIX W JIPYTHX
HEIPEPBIBHBIX JIAHHBIX.

KoaupoBanue 1mBera. llBetoBbie Monenn. Mogens RGB. ['myOuna xonupoBaHus.
ITamutpa.

PactpoBoe 1  BekTOpHOe mpejacTaBieHue  u3o0paxeHuid. [lukcenb.  Ouenka
MH(}OPMaLIMOHHOTO 00BEMA rpapuecKUX JaHHBIX JUIsl pACTPOBOTO U300paKEeHUS.

Koauposanue 3Byka. Pa3psiniHocTs 1 yactoTa 3anucu. KoianuecTBo kaHaJIOB 3allUCH.

OneHka KONMMYECTBEHHBIX IApaMETPOB, CBS3aHHBIX C IPEACTABIECHUEM M XPAHEHUEM
3BYKOBBIX (paiisIoB.

HNHpopManoHHBIE TEXHOJIO0THH

TexcToBBIE JOKYMEHTBI

TekcToBble JOKYMEHTHI M UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHIla, ad3all, CTPOKa, CIIOBO,
CUMBOII).

TekcToBBIN MpollecCOp — MHCTPYMEHT CO3/aHus, PEAAKTHUPOBaHUS U (OpMaTHUPOBAHUS
tekcToB. [lpaBuna HabGopa Tekcra. PemaktupoBanme tekcta. CpoiictBa cumBosioB. pudr.
Tunbl mpudToB (pydneHsle, ¢ 3acedkamH, MOHoOUIMpUHHBIE). [lomyKupHOE M KypCHUBHOE
Hauepranue. CBoiicTBa ab3aleB: TpaHMIbI, a03alHbBIM OTCTYI, HMHTEPBaj, BbIpaBHUBaHMUE.
[Tapametpsl cTpanuipl. CTuiieBoe popmMaTupoBaHHE.

CrtpykrypupoBanue WH(GOPMalUU C MOMOIIBIO CHUCKOB M Tabiull. MHOroypoBHEBbIE
cnucku. JlobaBneHne Tabiuil B TEKCTOBBIE TOKYMEHTHI.

BeraBka m3obpakeHUil B TEKCTOBbIE JOKYMeHThl. OOTekaHHe H300pa’keHHH TEKCTOM.
BxutoueHue B TEKCTOBBIM JOKYMEHT AMarpaMM, (opmyll, HyMepaluu CTpaHUll, KOJIOHTUTYIIOB,
CCBUJIOK M IPYTHX 3JIEMEHTOB.

ITpoBepka nmpaBonucanusi. PacctanoBka nepenocos. ['onocoBoil BBoa TekcTa. OnTuieckoe
pacnio3HaBaHue Tekcrta. KommbroTepHelii nepeBon. Mcnonb3oBanue cepBucoB MHTepHeTa mms
00paboOTKH TEKCTA.

Komnbrorepnasi rpadpuka



3HaKOMCTBO C TpaduUYecKUMH peaakTopamu. PactpoBeie pucyHku. Vcmonb3oBaHue
rpaduuecKux MPUMHUTUBOB.

Onepanuu  pegakTUPOBaHUS TpadUUeCKUX OOBEKTOB, B TOM HYHCIE IHPPOBBIX
doTorpaduii: M3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpakeHHe, padboTra ¢ 00JIACTIMH
(BBIICTICHHE, KOTTMPOBAHKE, 3JIMBKA [IBETOM), KOPPEKITHUS [IBETA, SPKOCTH M KOHTPACTHOCTH.

Bekropnas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOT'O TPOLECCOpa WM JIPYyrux mporpamm (mpuiiokeHuit). JlobaBieHue BEKTOPHBIX
PHCYHKOB B JJOKYMEHTHI.

MyabTUMeINTHbIE TTPe3eHTAIUU

[TonroroBka MyIabTUMEIUWHBIX mpe3eHTanui. Cnaiia. JloOaBieHue Ha ciaiij Tekcra U
n3o00paxenuii. Pabora ¢ HECKOJIBLKUMH CITaiiIaMU.

JloGaBiieHre Ha Claii]l Ay JMOBU3YaIbHBIX TaHHBIX. AHUMAIHS. [ UIIepcChiIKy.

8 KUIACC

Teopernvyeckne 0CHOBbI HHPOPMATHKH

Cucrembl cuncjIeHus

Henosunuonusle u NO3MLMOHHBIE CHUCTEMBl cuuciaeHUs. AjgaBut. OcHoOBaHUE.
Pa3pépHyTas ¢opma 3anucu uucna. llepeBoq B JECATUYHYIO CHCTEMY YHMCEIl, 3allMCAHHBIX B
JPYTHX CUCTEMAaX CUUCIICHHUS.

PumMckas cucrema cuncieHus.

JIBonuHas cucrema cuucienud. IlepeBon nenbix umcen B mpenenax or 0 mgo 1024 B
JBOMYHYIO CHUCTEMYy cuucieHus. BocbmepuuHas cuctema cuucieHus. IlepeBox uucen wus
BOCBMEPUYHON CHUCTEMBI B IBOUYHYIO U IECATHUHYIO cUCTeMbI U oOpatHo. lllecTHanuarepuyunas
cucrtema cuuciaeHus. IlepeBon umcen U3 IIECTHAALATEPUYHOM CUCTEMBI B JBOMYHYIO,
BOCBMEPUYHYIO U JIECITUUHYIO CUCTEMBI U 00paTHO.

ApudmeTnueckue onepanuu B ABOUYHON CUCTEME CUUCIICHUS.

DJIeMEHTBI MaTEeMATHYeCKOM JTOTUKH

Jlornueckue BbIcKa3bplBaHMs. Jlormdyeckue 3HA4E€HHs BBICKA3BIBAHUN. ODJIEMEHTApPHBIE U
COCTaBHble BbICKa3bIBaHMA. Jlornmueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (IUIBIOHKIUSA, JOTUYECKOE CIIOKEHUE), «HEe» (JIOTMUECKOE OTpHUIlaHue).
[Tproputer norudeckux onepanuii. OnpeneacHre UICTUHHOCTH COCTaBHOTO BBICKA3bIBaHUS, €CIIU
W3BECTHBI 3HaYEHMsI ICTUHHHOCTH BXOZSIIMX B HETO JIEMEHTAPHBIX BbICKa3bIBaHMi. Jlornyeckue
BbIpaxkeHus. IlpaBuna 3ammcu noruyeckux BblpakeHHid. [locTpoeHue TaOIMI] UCTUHHOCTU
JIOTUYECKHUX BBIPAKEHHH.

Jlornueckue 31eMeHThbI. 3HAKOMCTBO C JIOTHYECKUMHU OCHOBAaMH KOMIIBIOTEPA.

AJITOPUTMBI H IPOTPaMMHPOBAHHE

Hcnonnureay 1 aJirOpuTMbL. AJITOPUTMHYECKHE KOHCTPYKINH

[lonsiTne anropurma. McrnomHuTENW anropuTMOB. AJITOPUTM KakK IUIAH YIPABIICHHS
VCIIOJTHUTEIIEM.

CgoiictBa anroputma. CrocoObl 3amucH anropuTMma (CIOBECHBIH, B BHJIE OJIOK-CXEMBI,
porpaMma).

AnropurMuyeckue KOHCTpYKUUHU. KOHCTpyKIus «cinefaoBaHuey». JIMHEHHBI anropuTM.
OrpaHn4eHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOYKHOCTb IIPENYCMOTPETH 3aBUCHUMOCTh
MIOCJIE0BATENBHOCTH BBIIIOIHIEMBIX JEHCTBUI OT MCXOAHBIX JaHHbIX.

KoHcTpyk1us «BeTBIEHUE): TONIHAsA U HeNodHas (GopMbl. BelloIHEHNE U HEBBIIOJIHEHNE
ycl0BHs (MICTUHHOCTB U JIOXKHOCTb BbICKa3bIBaHus). [IpocThbie u cocTaBHbIE yCIOBHSL.



KoHCTpyKIusl «ITOBTOPEHUS»: LUKIBI C 3aJaHHBIM YHUCJIOM IOBTOPEHHUH, C YCIOBHEM
BBIIIOJIHEHMS], C IEPEMEHHOM LIUKJIA.

PazpaboTka ans (opMaNbHOTO HMCIOIHUTENS AITOPUTMA, MPUBOASAIIETO K TpeOyeMomy
pe3ynbTaTy MpPU KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXHBIX aIrOpPUTMOB C
UCIIOJIb30BAaHUEM IIMKJIOB M BETBJIGHUH MJisi YIpaBieHUs (OPMaJbHBIMH HCIOJHUTEISAMH,
TakuMu Kak PoOor, Yepemnamka, UepTé&xHuk. BplolHEHHWE alrOpUTMOB BPYYHYHO M Ha
KoMmmbloTepe. CHHTaKCHUECKUE U JIOTHUeCKUe OmuOKU. OTKa3bI.

SI3bIK MporpaMMupoOBaHus

S3pik  mporpammupoBanus  (Python, C++, [Ilackamp, Java, C#, IlIkonbHBIN
AnropurMuyeckuil S3bIk).

Cucrema nporpaMMHUpOBaHUs: PENAKTOP TEKCTAa IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

Ilepemennas: Tum, nms, 3HaueHue. Llenpie, BeleCTBEHHbIE U CUMBOJIBHBIEC IEPEMEHHBIE.

Omneparop npucBauBaHus. ApudmMeTndecKkue BBIPAKEHHUS U TMOPSIAOK UX BBIYUCICHUS.
Omnepanuy ¢ 1esIbIMU YUCIIaMU: LEI0YUCIEHHOE JIEIEHNE, OCTaTOK OT JAEJICHUS.

BerBnenus. CoctaBHble yCcIOBHS (3aIUCh JIOTUYECKUX BBIPAXKEHUN HA U3y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxieHne MUHIMYMa U MakCUMyMa U3 JIBYX, TPEX M YETHIPEX YHUCEIL.
Pelenne kBaapaTHOrO ypaBHEHUS, UMEIOILIETO BEIIECTBEHHBIE KOPHH.

Jlnanorosast oTJiaJjka MporpaMm: MOLIArOBOE BBINOJIHEHHUE, IPOCMOTP 3HAYEHUN BEJIMYMH,
OTJIaJIOYHBIN BBIBOJI, BEIOOP TOYKH OCTAHOBA.

[ukn ¢ ycnoBuem. Anroput™ EBkiuaa 1 HaXoxIeHUsS HAUOOJBIIETr0 OOIIETo AeTUTeNs
JIBYX HATypaJlbHbIX 4Hcell. Pa30ueHue 3amucu HaTYypalbHOTO YHCIA B MO3UIIMOHHONM CHUCTEME C
OCHOBAaHMEM, MEHBIIIUM WX paBHBIM 10, Ha OTAETBHBIE TUDPHI.

[{ukn ¢ nepeMeHHONW. AITOPUTMBI POBEPKH IETUMOCTH OJIHOTO II€JIOT0 YKcia Ha JIPYroe,
IIPOBEPKU HAaTYPAJIBLHOT'O YMCIIA HA IIPOCTOTY.

OO0paboTka  CUMBOJBHBIX  JaHHBIX. CHMBOJBHBIE  (CTPOKOBBIE)  IE€PEMEHHBIE.
[TocumBonbHas oOpaboTka crpok. Iloacuér wacTOThl TOSABIEHUS CHUMBOJIA B CTpPOKE.
Berpoennble pyHkumu st 00pabOTKH CTPOK.

AHaJIM3 aIrOPUTMOB

OmnpezneneHre BO3MOXKHBIX pe3yJIbTaTOB pabOThl aJIrOpUTMa IMPH JAAHHOM MHOXECTBE
BXOJIHBIX JAaHHBIX, ONpEAENIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, MPHUBOJAIIMX K JAHHOMY
pe3ynbrary.

9 KUIACC

Hudposas rpaMOTHOCTH

I'nodanbnas cetb UHTEpPHET M cTPaTerun 0€30MacHOrO MoBeeHUsI B Heil

['moGaneHas cerb Murepner. IP-agpeca y3moB. CereBoe XpaHeHHME NaHHBIX. MeTOIbI
UH/IMBUYaJIbHOTO ¥ KOJJIEKTUBHOTO pa3MelleHus: HoBoi uHpopmaruu B MHTepHere. bonbiime
JaHHbIE (MIHTEPHET-JaHHbIE, B YaCTHOCTHU JaHHbBIE COLUAIBHBIX CETEH).

[Tonsitne 06 nHPOpPMATMOHHOM O€30MacHOCTU. YTPO3bl HHGOOPMAITMOHHONW 0€30MacCHOCTH
npu pabote B T00ANbHOM CEeTH M METOIbl NMpoTUBOJeicTBUA uM. [IpaBmia Ge3omacHoOU
ayreHTHU(uKanuu. 3amuTta JauuHOW uHPopMmauuu B MHrepHere. besomacHele cTpareruu
nosenenus B Murtepuere. [lpeaymnpexxaeHne BOBICUEHUS B JECTPYKTUBHbIE U KPUMHUHAJIbHbBIE
(bopMBbI ceTeBOM aKTUBHOCTHU (KNOEpOYIIMHT, (PUIIUHT U Apyrue GOpMBI).

Pabora B HH(pOpMaLIMOHHOM NPOCTPAHCTBE

Bunel nesrenbHocTH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(moutoBast ciyx0a, BHICO-KOH(EPEHII-CBSI3b W JPYTU€), CIPABOYHBIE CIYXOBI (KapThl,
pacnucaHus U IPYTUe), TOUCKOBBIE CITYXKOBI, CITY>KObI OOHOBJICHHUS MPOTPAMMHOT0 O0ECTICYeHUS
u gapyrue ciayxObl. CepBUCHI TOCYAapCTBEHHBIX ycayr. OOnauHble XpaHWININA JaHHBIX.



CpencTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB (OoHIaitH-o¢uckl). [Iporpammuoe obecrieueHue
Kak BeO-CepBUC: OHJIAWHOBBIC TEKCTOBBIE U TpadUUecKue pEeIaKTOphl, Cpeabl pPa3paboTKu
IPOTPaMM.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

MopenupoBaHue KaKk MeTO/l IO3HAHUS

Mopnens. 3amaum, pemiaeMble ¢ TOMOIIBIO MozaenupoBanus. Knaccudukammm momenei.
Marepuanpibie (HaTypHble) W HH(DOpPMAMOHHBIE MoJenu. HempepblBHBIE U JHUCKPETHBIC
monenu. Mmutanmonnsie wMonenu. Wrpossie wmomenu. OrneHKa aJeKBaTHOCTH MOJENU
MOJIETTUPYEMOMY OOBEKTY U IIeJIIM MOJICTUPOBAHUSI.

Tab6muunsle Moaenu. Tabnuia Kak IpeacTaBIeHNEe OTHOUICHUS.

Bba3bl nannbix. OTOOp B TAONIUIE CTPOK, YAOBIETBOPSIOMIUX 33JAHHOMY YCJIOBHIO.

I'pad. Bepmna, pedpo, nytb. OpueHTHPOBAHHBIE U HEOPUEHTHUPOBaHHbIE Tpadbl. JnHa
(Bec) peOpa. Becomas matpuna rpada. QnuHa nytu mexnay BepmmHamu rpada. Ilouck
ontuMalibHOTO TyTH B rpade. HavanbHas BepmmHa (MCTOYHUK) M KOHEYHAst BepIIMHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BrruncieHne KoiauuecTBa MyTeH B HANPABICHHOM AallMKINYECKOM
rpade.

HepeBo. Kopens, Bepmmna (y3en), jucT, pedbpo (ayra) aepeBa. Bricota naepesa.
[Monnepeso. [Ipumeps! uctonbp30Banus 1epeBbeB. [lepedop BapuaHTOB ¢ MOMOMIBIO JIepeBa.

[TonsTHE MaTeMaTWYecKOW MOJenu. 3ajadyd, pemacMble ¢ MOMOIIBI0 MAaTEeMaTHYECKOTO
(KOMITBIOTEPHOT0) MojenupoBaHus. OTIMUMe MaTeMaTUYeCKOW MOJIENHU OT HATYPHON MOJENU U
OT CJIOBECHOTO (JIUTEPATypHOT0) OMHCAHUS OOBEKTA.

Oranbl  KOMIBIOTEPHOTO  MOJICIMPOBAaHUS:  IMOCTAaHOBKA 33734y, IOCTPOCHHUE
MaTeMaTHYeCKOW  MOJENW, TMpOrpaMMHAas  pealn3alnus, TEeCTHPOBAHWE, IPOBEACHUE
KOMITbIOTEPHOI'0 3KCIIEPUMEHTA, aHAJIU3 €r0 pe3yJbTaToOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

Pa3paGoTka aJropuTMoB U NporpamMm

Pa3buenne 3amaum Ha mnoxazagauu. CocTaBieHHME aNrOPUTMOB M IpOrpamMMm C
WCIIONIb30BAaHMEM BETBJICHHM, LMKJIOB W BCIIOMOTATENbHBIX AITOPUTMOB JJIsi YIIPABICHHS
ucnonHuTeNneM PoOOT miM ApyruMu HCTIOTHHUTENSIMHU, TakKUMH Kak Yepenamika, UepTEXHUK U
JPYTHMH.

Tabnuunble BennuuHbl (MaccuBbl). OnHOMepHble MaccuBbl. CocTaBiIeHHE M OTJIaJKa
IpOTrpaMM, pean3yIOIIUX THUIIOBBIE aJTOPUTMBI OOPAaOOTKH OJHOMEPHBIX YHCIOBBIX MAacCHBOB,
HAa OJHOM M3 S3bIKOB mporpammupoBanus (Python, C++, [lackans, Java, C#, IIkonbHbIN
AnropuTMudeckuii  SI3bIK): 3allONIHEHWE YHCIOBOTO MAacCCHBAa CIIy9alHBIMH YHCIIaMH, B
COOTBETCTBUH € (POPMYIION WM TyTEM BBOJA YHCEN, HAXOKICHNE CYMMBI 2JIEMEHTOB MacCHBa,
JUHEWHBIH TOMCK 3aJaHHOrO 3HAYeHWs B MAacCUBE, TMOJACYET DIEMEHTOB MAacCHBa,
YJIOBJIETBOPSIIOIIMX 33JaHHOMY YCJIOBHIO, HAaXOXXJICHHE MHHHMMAJIbHOTO (MaKCHMAaJIbHOTO)
sneMeHTa MaccuBa. COpTHpOBKa MaccHBa.

OOpaboTka MOTOKa  JIAHHBIX:  BBIUMCJIEHHME  KOJIMYECTBA, CYMMBI, CpEIHEro

apuMeTHUIeCcKoro, MHUHHUMAaJIBHOTO u MaKCUMaJIbHOTO 3HAUYECHUS 3JIEMEHTOB
MOCJIEI0BATEIbHOCTH, YAOBJIETBOPSIOIINX 3aIaHHOMY YCIIOBHIO.
Yunpasienue

Vnpasnenue. Curnan. O6patHasi cBsi3b. [lomyuyeHue cUTrHajaoOB OT HU(POBBIX JaTYUKOB
(kacaHusi, pacCTOSIHMS, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcmonb30BaHus IPUHLIKAIIA OOpaTHON
CBSI3M B CHUCTEMax YIPaBJICHUS TEXHUYECKUMH YCTPOMCTBAMHU C MOMOIIBIO JAaTYUKOB, B TOM
YHUCJIE B pOOOTOTEXHUKE.

[lpumepsl  pOOOTH3MPOBAHHBIX CHUCTEM  (CHCTEMa  YNpaBICHHS  JBH)KEHHEM B
TPAHCIIOPTHOM CHCTEME, CBapOYHasl JIMHHUS aBTO3aBOJA, ABTOMATH3MPOBAHHOE YIIPaBJICHHUE



OTOIUICHHMEM JI0OMa, aBTOHOMHAsl CHUCTEMa YIpPaBJIEHUS TPAHCIOPTHBIM CPEACTBOM M Jpyrue
CHUCTEMBI).

HNHpopManoHHBIE TEXHOJIOTHH

DJIeKTPOHHBbIE TA0JIUIIbI

[TonsTne 00 351eKTPOHHBIX TaOuuuax. THUIBI JAaHHBIX B sA4YeMKax 3JEKTPOHHOW TaOIUIIbI.
PenaktupoBanue u GopmatupoBanue tadaun. BerpoeHHble PyHKIUHM 171 TOMCKAa MaKkCUMyMa,
MUHHMYMa, CYMMBl U cpenHero apudmerudeckoro. COpTHpOBKA JaHHBIX B BBIICICHHOM
nuanazoHe. IlocTpoenne guarpamMM — (rMcTorpaMma, Kpyrobas —Juarpamma, TOUY€YHas
nuarpamma). Belbop tumna quarpamMmsl.

[TpeoOpazoBanue hopmyn npu kKonupoBaHuu. OTHOCUTENBbHAS, a0COIOTHAS U CMEIIaHHAS
aapecarusi.

VY cioBHbBIE BBIYUCICHHSI B 3JIEKTPOHHBIX Tabauuax. CyMMUpOBaHUE U MOJCUET 3HAYCHUH,
OTBEYAIOIIUX 33JaHHOMY YycioBulo. OOpaboTka OonpmMX HAOOPOB JaHHBIX. YuciIeHHOE
MOJIEJTMPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

NudopmanuoHHble TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Ponp MHpOpPMALMOHHBIX TEXHOJOTHMH B Pa3BUTUU HKOHOMMKHM MHpa, CTPaHbl, PETHOHA.
OTKpbITBIE 00pa30BaTENbHbIE PECYPCHI.

[Ipodeccun, cBs3aHHbie C WHPOPMATHKOW M HMHPOPMAIMOHHBIMHA TEXHOJOTHUSMHU: BeEO-
IU3aifHep, MPOrpaMMHUCT, Pa3padOTINK MOOMIIBHBIX NMPHIIOKEHHH, TECTUPOBIIUK, APXUTEKTOP
IPOTrPaMMHOTr0 00ecreueHusl, CHeUAINUCT 10 aHAIU3Y JAaHHBIX, CHCTEMHBIA aIMUHUCTPATOP.

2.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

K koH1y o06ydenus B 7 kiaacce y o0yyaromerocst 0y1yT coOpMHpPOBAHBI CIETYIONINE YMEHUS:

HOSCHATh HAa MPUMEPAX CMBICT MOHATHH «MH(OpMaIusy, «MHPOPMAIMOHHBIN MpolLeccy,
«00paboTka nHpOpMaIUNY, «XpaHeHHE HHPOPMAIINY, «Iepeaada HHHOPMAIINy,

KOAUPOBaTh M JIEKOJUPOBATH COOOIIEHUS IO 3aJaHHBIM IpaBUJIaM, JIEMOHCTPUPOBATH
[OHUMaHWE OCHOBHBIX TPUHIMIIOB KOJUPOBAHUS HMH(DOPMALMM PA3IUYHOW MPHUPOJBI
(TexcToBOMH, rpaduUecKoil, ayauo);

CpaBHMBATh JJUHBI COOOUICHMH, 3alMCAHHBIX B Pa3JIMYHBIX andaBUTax, ONEPUPOBATH
€AMHHIIAMU U3MEpPEHUSI HHPOPMAIIMOHHOTO0 00bEMa U CKOPOCTH Mepeladu JaHHBIX;

OLICHUBaTb M CpPaBHUBATh pa3Mepbl TEKCTOBBIX, IpaUuyecKuX, 3BYKOBBIX (hailioB U
BUIC0(aiiNIOB;

NPUBOJIUTH TPUMEPHI COBPEMEHHBIX YCTPOMCTB XpaHEHHUs M Iepenayd WHpopmanuu,
CPaBHHMBATh UX KOJIMYECTBEHHbIE XapaKTEPUCTUKH;

BBIJIETISITH OCHOBHBIE 3Tallbl B UCTOPUU U IOHUMATh TEHICHIIMU Pa3BUTHs KOMIIBIOTEPOB U
IPOTPaMMHOT0 0OecreueHus;

MojlyyaTb M HCIIOJIb30BaTh HH(MOPMALMIO O  XapaKTEpUCTHKaX IEPCOHAIbHOIO
KOMIIBIOTEpPA M €r0 OCHOBHBIX 3JIeMEHTax (Mpolieccop, ONepaTuBHAs MaMsTh, TOJTOBpEMEHHAas
NaMsATh, YCTPONCTBA BBO/1a-BbIBOJIA);

COOTHOCHUTB XapaKTEPUCTUKU KOMIIBIOTEPA C 3a/1a4aMH, PEIIAEMBIMH C €r0 TOMOUIBIO;

OpPUEHTUPOBATHCS B UEPAPXUUECKON CTPYKTYype (ailioBoi CUCTEMBI (3alHChIBATh MOJTHOE
ums (Qaitna (karanora), myTh K ¢aiiny (kKarajory) mo HMeEOLEMycs OMHCAaHUIO (HalIoBOM
CTPYKTYpPbI HEKOTOPOT'O HH(POPMAITMOHHOTO HOCUTES);

paborath ¢ (ailIoBOM CHCTEMON MEPCOHATIBHOTO KOMIBIOTEpAa C HCHOJIb30BAaHHEM
rpagpuyeckoro  uMHTepgeiica, a  MMEHHO:  CO3/aBaTh, KONHMpPOBaTh,  IEepeMelIaTh,



HeperMEHOBBIBATD, YIAIATh U apXUBUPOBATH (DAIIBl U KAaTaJOTH, UCIIOJIB30BATh AHTHBUPYCHYIO
poTrpaMMmyj;

MMpEaACTaBJIATb PE3YyIbTAaThI cBOCH ACATCIIbHOCTHU B BHUAC CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIMHHBIX ITPE3CHTALINII;

uckate uH(popmanuio B VHTepHere (B TOM 4MCIIE, IO KIIOYEBBIM CIIOBaM, IIO
U300paKeHHIO), KPUTUYECKH OTHOCUTHCA K HaWJICHHON MH(OpPMAIIK, OCO3HABAs OMACHOCTH JJIs
JUYHOCTH UM 0OIIecTBa paclpoCTpaHEHHWs BPEJOHOCHOM MH(POpPMALUU, B TOM YHCIE
9KCTPEMHUCTCKOTO U TEPPOPHCTHUECKOTO XapaKTepa;

HOHUMATh CTPYKTYPY aIpecoB BeO-pecypCoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIAN;

coOmonatb  TpeOoBaHMA  O€30mMacHOW  OIKCIUTyaTalldd  TEXHUYECKHUX  CPEICTB
MH()OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COOIIONATh CETEBOM ITHUKET, 0a30BbBIC
HOPMBI HH(OPMAIIMOHHOM STUKHU U MpaBa Npu paboTe ¢ MPHIOKESHUSIMHU Ha JIOOBIX YCTPOHCTBAX
u B IHTepHeTe, BbIOMpATh O€3011acHbIE CTPATErUH MOBEJCHUS B CETH;

NPUMEHSITh METOJbI MPOPMIAKTUKYA HETAaTHBHOTO BIMSHUS CPEACTB MH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI Ha 3J0POBbE MOIb30BATEIIS.

K koHIty 00y4enus B 8 ki1acce y o0yqaromnierocst OyayT cOopMUpPOBaHBI CICAYIONINE YMCHHUS:

HNOSICHATh Ha MpUMEpax pasIMyusl MEXAY T[O3ULHUOHHBIMU M  HENO3ULHOHHBIMU
CUCTEeMaMU CUHCIICHUS;

3aluCchiBaTh M CpaBHUBaTh ULeible uncia oT 0 go 1024 B pa3nuyHBIX MO3UIIMOHHBIX
cucTeMax CUuclieHHUs (C OCHOBaHHMAMH 2, 8, 16), BHIMOMHATH apu(METHUECKUE OTEpaluu HaJ
HUMU;

pPacKpbIBaTh CMBICH TOHATHH «BBICKA3bIBAHUEY, IOTMUYECKAsl OIEpanus», <«JIOrH4ecKoe
BBIPAKCHHEY;

3aMChIBaTh JOTMYECKUE BBIPAKEHUSI C HCIIOJIb30BAHUEM U3BIOHKIMH, KOHBIOHKIMH U
OTPULIAHUS, OIpPENEIsTh HMCTUHHOCTb JIOTUYECKHX BBIPAKEHUI, €CIM W3BECTHBl 3HAYCHUS
UCTMHHOCTH BXOJSIIMX B HEr0 MEPEMEHHBIX, CTPOUTH TaOJIMIIbI HCTUHHOCTH JUIS JIOTHYECKHX
BBIPAKECHMUI;

PacKpbIBaTh CMBICH MOHSITHH «HCIIOJIHUTENbY, «AJITOPUTM», «IIpOTrpaMmay, MOHUMas
Pa3HULlY MEXAY YIOTpeOJIeHHUEM STUX TEPMUHOB B OOBIIEHHOH peur U B MH(OPMATHUKE;

OIKCBIBATh AITOPUTM PELICHMS 3a/laud Pa3InYHbBIMHM CIIOCOOaMHU, B TOM YMCJIE B BHJIE
OJIOK-CXEMBEI;

COCTaBJISITh, BBINOJHATH BPYUYHYI0O M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMBI C
MCIIOJIb30BAaHUEM BETBJICHUN M LUKJIOB Ui YIPaBJICHUS UCIOJHUTENSMHU, TaKUMH Kak Pobor,
Yepenaika, YepTEKHUK;

UCIOJIb30BaTh KOHCTAHThl M TEPEMEHHbIE Pa3JIMYHBIX THUIOB (YUCIOBBIX, JOIMYECKHX,
CHUMBOJIbHBIX), @ TAK)KE COJIEprKaIlINe UX BBIPAXKEHUS, UCIIOIb30BaTh ONEPATOp MPUCBAUBAHUS;

HCIIOJIb30BaTh MPH pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAYEHHUSI, ONIEPALIUN U BBIPAKEHUS
C HUMUY;

AQHAIN3UPOBATH MIPENTIOKEHHBIE AITOPUTMBI, B TOM UHUCIIE ONPEAEIATh, KAKUE PE3YIbTAThI
BO3MO>KHBI TPU 3aJJAaHHOM MHO>KECTBE HCXO/IHbBIX 3HAYEHU;

CO3/1aBaTh U OTJAXXUBATh MPOrPaMMbl Ha OJTHOM M3 SI3bIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkosnbHbII ANTOpUTMUYECKUH S3bIK), peaqu3yrOIIME HECI0KHbIE
QITOPUTMBI 00PAa0OTKM YHUCIOBBIX JAHHBIX C MCIOJIb30BaHMEM LIMKIOB M BETBJICHUH, B TOM
YHClie peaNu3yIollue IMPOBEPKY MEIMMOCTH OJHOIO IEJOoro 4YHciia Ha JApYyroe, MPOBEPKY
HATYpaJIbHOTO YKCiIa Ha MIPOCTOTY, BbIAENIEeHUs U(p U3 HATYpaIbHOTO YHCIIA.



K xoniy o0y4ueHus B 9 kiacce y ooydarornierocs 0yayT copMUpOBaHBI CISTYIOIINE YMEHHUS:
pa3OuBaTh 3aJaydl Ha 10J133/1a4d, COCTABJISAThH, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEPE
HECJIOKHBIE QJITOPUTMBI C HKCIIOJB30BAHUEM BETBIICHUM, IMKIOB M BCIOMOTaTEIbHBIX
QITOPUTMOB JIJIS1 YIIPABJICHUS UCHIOTHUTENIAMHU, TakuMu Kak Po6ot, Uepenarika, UepTéXHUK;

COCTaBIISITh M OTJIAXKHUBATh MPOTPAMMBbI, PEAMU3YIONINE TUIIOBbIE aIrOPUTMbI 00pabOTKU
YHUCJIOBBIX MOCIEI0BATEIBbHOCTEW WM OJHOMEPHBIX YHCIOBBIX MAaCCUBOB (MIOMCK MaKCUMYMOB,
MHUHUMYMOB, CYMMBbI WJIM KOJUYECTBA JJIEMEHTOB C 3a/JIaHHBIMM CBOWMCTBAMH) HAa OJHOM W3
s36IKOB TIporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonbHBIN AJITOpUTMUYECKUN
S3bIK);

PacKpbIBaTh CMBICI MOHITHUH «MOJENbY», «MOACIUPOBAHUEY, ONMPEACIATh BUJIBI MOJIEIEH,
OLICHUBATh aJICKBATHOCTh MOJICIIN MOJCITUPYEMOMY OOBEKTY M LEJISIM MOJICIIMPOBAHMS;

MCIOJIb30BaTh Tpadbl U IEPEBbs A MOJEIHPOBAHUS CUCTEM CETEBOM M MepapXUdecKou
CTPYKTYpPBbI, HAXOUTh KpaTyalimuii nyTh B rpade;

BbIOMpaTh CHOCOO MpeACTaBIEHUS AAHHBIX B COOTBETCTBHM C IIOCTaBJICHHOM 3ajaudeit
(TabnHIbl, CXeMbI, TpadUKH, TUArPaMMbl) C UCIIOJIE30BAHHEM COOTBETCTBYIOIIMX IMPOTPAMMHBIX
cpencTB 0OpabOTKH JIaHHBIX;

UCIIONIb30BaTh dJICKTPOHHBIE TaONHIBl JUisi 0oOpaOOTKM, aHanW3a W BHU3yalU3allud
YHUCIIOBBIX JAHHBIX, B TOM YHCJIIC C BBIJCIICHUEM JHMAIa30HA TAOMUIBI U YIMOPSIOYNBAHHUEM
(COPTUPOBKOI1) €T0 3JIEMEHTOB;

co3daBaTh W TPUMEHATH B DIEKTPOHHBIX Tabnumax ¢GopMynsl i pacuéToB C
UCIIOJIb30BAaHUEM BCTPOCHHBIX apUPMETHUYeCKUX (QYHKIHUH (CyMMHUpPOBaHME U MOJACYET
3HAUEHUM, OTBEYAIOIIMX 3aJaHHOMY  YCIOBHUIO, CpelHee apu(PpMETHUEcCKOoe, IOHMCK
MaKCUMaJIbHOTO W MHHUMAJIBHOTO 3HAYEHHs), aOCOTIOTHOW, OTHOCHUTEIIBHOW, CMEIIaHHOU
aZpecaluu;

UCIIONIb30BaTh DJJIEKTPOHHBIC TAOMHIIBI IS YUCIEHHOTO MOJEIHPOBAHUS B MPOCTHIX
3a/1a4ax U3 pa3HbIX MPEIMETHBIX 00sacTeil;

WCIIOJI30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCJIE€ KOMMYHHKAIIMOHHBIE
CEpBHCHI, OONAYHBIE XPAHWUIUINA JAHHBIX, OHJAMH-MIPOTpaMMbl (TEKCTOBBIE M Tpaduueckue
PEIaKTOPBI, Cpebl pPa3pabOTKH)) B yueOHON U MOBCEHEBHON NESTENbHOCTH;

MPUBOAUTH TPUMEPHl HMCIOJIb30BAaHUSI TE€OMH(OPMAIIMOHHBIX CEPBHCOB, CEPBUCOB
TOCYJapCTBEHHBIX YCIYT, 00pa3oBaTelbHBIX cepBUCOB MHTEpHETa B yueOHOI W MOBCEIHEBHON
JIeATEIbHOCTH;

UCIIOJIb30BaTh  pA3JIMYHBIE CPENCTBA 3alIUThl  OT BPEJOHOCHOTO MPOrPAMMHOrO
oOecrnievyeHus, 3allniiaTh NepCOHANbHYI0 HH(OPMAIMIO OT HECAaHKIMOHUPOBAHHOIO JIOCTYIA U
€ro IMOCHeACTBUM (pasriamieHusi, IOJMEHBbI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIMAIbHO-TICUXOJIOTMYECKUX ACIEKTOB HMCIOJIb30BaHUsl ceTu HHTepHer
(cereBass aHOHUMHOCTH, IU(PPOBOI CJell, ayTeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTH
BPEJIOHOCHOTO KO/1a);

pacmo3HaBaTh TMOMBITKA € TPEAYyNpexaaTh BOBJICUEHHE CeOsI W OKPYKAIOIMUX B
JNECTPYKTUBHBIE U KPUMUHAJIbHBIE (JOPMBI CETEBOW aKTUBHOCTH (B TOM YHUCIE KUOEPOYJUIHHT,
¢buuHr).



3. TemaTuueckoe NJIAaHUHPOBAHHE ¢ YKAa3aHUEM KOJIUYECTBA AKAACMUYECCKUX YaC0B,

OTBOAUMBbIX

HAa 0CBOCHHUE KAXKJA0H TeMbl y4eOHOI0 npeMeTa U BO3MOKHOCTh

HCNOJIb30BAHNS 110 3TOH TeMe 3J1eKTPOHHBIX (LM (POBBHIX) 00pa3oBaTeIbHBIX PECYpPCOB

Nen/m | KonmuectBo Tema Konnuectro 20P, IOP
qacoB yacoB Ha
peanuzanuio
paboueit
OporpaMmbl
BOCIIUTAHUS
7 Kaace
1 9 Paznen 1. Hudposan
IPaMOTHOCTb.
11 2 Kommbrotep — https://m.edso0.ru/7f41646e
YHUBEPCAJIBbHOE https://bosova.ru
YCTPOWCTBO 0OPabOTKH https://uchi.ru
JAHHBIX https://resh.edu.ru/
1.2 4 https://m.edsoo.ru/7f41646e
[Iporpammel 1 naHHbIE https://bospva.ru
https://uchi.ru
https://resh.edu.ru/

1.3 3 https://bosova.ru

KomnbroTepHsle cetn : p
https://uchi.ru
https://resh.edu.ru/

2 12 Pa3nen?.

TeopeTuveckue 0CHOBBI

HHGOpMATHKH

2.1 2 Nudopmarust u https://bosova.ru

uH(pOpMaHOHHbIE https://uchi.ru

HPOIIECCHI https://resh.edu.ru/

2.2 10 I[NpencraBienue https://m.edsoo.ru/7f41646e

uHpopmauu https://bosova.ru
https://resh.edu.ru/
https://bosova.ru
https://resh.edu.ru/

3 13 Pasnen 3.

HNndopmannonnbie

TEXHOJIOI'UN

31 6 TekcToBbIC TOKYMEHTBI 1 https://m.edsoo.ru/7f41646e
https://bosova.ru
https://resh.edu.ru/

3.2 4 KommnerorepHas rpapuka https://m.edsoo.ru/7f41646e
https://bosova.ru
https://resh.edu.ru/

3.3 3 MynbTuMeTuiHBIC 1 https://m.edsoo.ru/7f41646e

MPe3CHTAINN https://bosova.ru
https://uchi.ru
https://resh.edu.ru/

Hroro: | 34



https://m.edsoo.ru/7f41646e
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41646e
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41646e
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41646e
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41646e
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41646e
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/

8 ki1ace

1 12 Pazgen 1.
TeopeTnveckue 0OCHOBBI
HHGpOpPMATHKH

11 6 CucTeMbl CYUCIIEHUS https://m.edsoo.ru/7f418516
https://bosova.ru
https://uchi.ru
https://resh.edu.ru/

1.2 6 DIIEMEHTBI https://m.edsoo.ru/7f418516

MAaTeMaTUYECKON JIOTUKU https://bosova.ru
https://uchi.ru
https://resh.edu.ru/

2 22 Paznen 2. AJropurMbl 1

nporpaMMHupoBaHue

2.1 10 Hcnonuurenu u https://m.edsoo.ru/7f418516

AITOPUTMBI. https://bosova.ru

AJITOpUTMHUYECKHE https://uchi.ru

KOHCTPYKIIUH https://resh.edu.ru/

2.2 10 SI3bIK IPOrpaMMHUPOBAHUS https://m.eds00.ru/7f418516
https://bosova.ru
https://resh.edu.ru/

2.3 2 AHanu3 aropuT™MOB https://m.eds00.ru/7f418516
https://bosova.ru
https://resh.edu.ru/

Hroro: | 34
9 KJacc
1 6 Paznen 1. Hudposan

rpaMmoOTHOCTb

11 3 I'noGasibHast ceTh https://m.edsoo.ru/7f41a7d0

WHTepHET U CcTpaTeriuu https://bosova.ru

0€30MacHOro MOBEICHUS B https://uchi.ru

He https://resh.edu.ru/

1.2 3 Pabora B https://m.edsoo.ru/7f41a7d0

UH()OPMAITHOHHOM https://bosova.ru

MPOCTPAHCTBE https://uchi.ru
https://resh.edu.ru/

2 8 Paznen 2.

TeopeTuyeckne 0CHOBbBI

HH(POPMATHKH

2.1 8 MoenupoBaHue Kak https://m.edsoo.ru/7f41a7d0

METO/I II03HAHKS https://bosova.ru
https://uchi.ru
https://resh.edu.ru/
3 8 Paznen 3. AJropurMsl 1

NMporpaMMHUpPOBaHUE

3.1 6 Pa3paboTka alropuTMOB H https://m.edsoo.ru/7f41a7d0

porpaMm

https://bosova.ru
https://uchi.ru



https://m.edsoo.ru/7f418516
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f418516
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f418516
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f418516
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f418516
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/

https://resh.edu.ru/

3.2 2 Vupasnenue https://m.edsoo.ru/7f41a7d0
https://bosova.ru
https://uchi.ru
https://resh.edu.ru/

4 11 Pa3nen 4.
Nudopmannonnbie
TEXHOJOINHA

4.1 10 DJEeKTPOHHBIC TAOIUIIBI https://m.edsoo.ru/7f41a7d0
https://bosova.ru
https://uchi.ru
https://resh.edu.ru/

4.2 1 NubopmarmoHHbie https://m.edsoo.ru/7f41a7d0

TEXHOJIOTUH B https://bosova.ru
COBpPEMEHHOM O0IIECTBE https://uchi.ru
https://resh.edu.ru/
Hroro: | 33



https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f41a7d0
https://bosova.ru/
https://uchi.ru/
https://resh.edu.ru/

