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7 KIIACC

Hudgposasg rpaMOTHOCTH

KomnbroTep — yHUBepcaJbHOE YCTPOHCTBO 00PaA0OTKH JAHHBIX

KomnbroTep — yHHBepcallbHOE BBIYHCIUTEIHHOE YCTPOUCTBO, paboTaroIee Mo MmporpamMmme.
Tumnsl KOMIIBIOTEPOB: IIEPCOHAJIbHbBIE KOMIIBIOTEPBI, BCTPOCHHBIE KOMIIBIOTEPBI,
CYIEepKOMIbIOTEphl. MOOUIIBHBIE YCTPOWCTBA.

OcCHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpPa M HX HasHadeHue. IIpomeccop. OmnepatuBHas u
JONTOBPEMECHHAS NaMsITh. Y CTPONCTBA BBOJA U BBIBOAA. CEHCOPHBINA BBOJ, MATYMKH MOOWMIILHBIX
YCTPOMCTB, CPeJCTBa OMOMETPUUECKOM ayTeHTU(HKALINH.

HcTtopus pa3BUTHS KOMIBIOTEPOB U IPOTPaMMHOTO obecnieueHus. [10KoIeHst KOMIIBIOTEPOB.
CoBpeMeHHbIE TEHAEHIIUY Pa3BUTHS KOMIIBIOTEPOB. CynepKOMIIBIOTEPHI.

[TapannenbHble BHIYUCIEHUS.

Ilepconanbubiii kommbroTep. [lpomeccop M €ro xapakTepuCTHKHM (TakToBas 4acToTa,
paspsaHocTh). OmnepartuBHasi naMATh. JloaroBpeMeHHasl MmaMATh. YCTpPOMCTBa BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JAHHBIX (ONEpaTHBHAs MAMATh KOMIIBIOTEPA, KECTKUI U TBEPAOTEIbHBIN JHUCK,
MIOCTOSIHHAS IaMATh CMApT(POHA) U CKOPOCTh JOCTYyIa JUIsl pa3JIMYHbIX BUJIOB HOCUTEIIEH.

Texnuka 6e30macHOCTH U IpaBUiIa pabOThI Ha KOMITBIOTEPE.

IIporpamMmsl u 1aHHbIE

[IporpammHoe oOecrnieyeHue KommbtoTepa. [IpukinagHoe mnporpamMmHoe oOecreyeHHe.
CucremHoe mnporpamMmmHoe oOecnieueHue. Cuctemsl mnporpammupoBanus. [IpaBoBas oxpaHna
IporpaMM M JIaHHBIX. becriatHele U ycnoBHO-OecuiaTHble mporpammbl. CBOOOIHOE MPOrpaMMHOE
obecrieyeHue.

@aitnel 1 nanku (katanoru). [lpunuunel noctpoenus dainossix cucreM. [lonnoe ums ¢aiina
(mankn). Ilyts k ¢aitny (nmanke). PaGora ¢ ¢aitnamMu u karansoramu cpeicTBamMH ONeEpaniMoOHHON
CUCTEMBI: CO3/laHue, KOIIMPOBAaHUE, TepeMEIlIeHNE, IEPEMMEHOBAHNE U yAaleHne (aillioB U Manok
(xaranoroB). Tumnsl ¢aiinos. ColicTBa ¢ailnoB. XapakTepHble pa3Meps! (aiaoB pa3IMUHBIX TUIIOB
(cTpanuma TeKCTa, OJJEKTpOHHas  KHura, Qororpadus, 3amuchb MECHHU, BHUJCOKIIHII,
MOJTHOMETPAXXHbIM  (QuIIbM). ApXuBalus JaHHBIX. VIcronp3oBaHHE IPOrpaMM-apXHBaTOPOB.
@aitnosslil MeHemkep. [louck (aitinoB cpencTBaMu ONepaioOHHON CUCTEMBI.

KomMmbroTepHble BUPYCHI U ApYTHE BPEJOHOCHBIE MTPOrpaMMsbl. IIporpammel s 3amuTsl OT
BHUPYCOB.

KomnbrorepHsie cetn

O6benHeHne kommbioTepoB B ceTh. Ceth MHTEpHET. Beb-cTpanuia, Bed-caiiT. CTpykTypa
anpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cuctembl. [lonck HHPOpPMaUU MO KIIOYEBBIM
CJIOBaM M 10 u300paxeHnuto. JloctoBepHOCTh HHPOPMAIIHH, [TOJTy4eHHOM u3 HTepHeTa.

CoBpeMeHHbIE CEPBUCH HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKET, 0a30Bble HOPMBI HH(DOPMALIMOHHOW S3TUKM M TMpaBa MHpu paboTe B
Wutepnere. Ctpaterun 6e3zomnacHoro noseaeHus B HrepHere.

TeopeTnueckune ocHOBbI MHGOPMATHKH

HNudopmanus v uHGpopManMOHHBIE IIPOLECCHI

Nudopmaniust — 0IHO U3 OCHOBHBIX MOHSATHI COBPEMEHHOM HAYKH.

Wudopmanus kak cBeACHUs, IPEIHA3HAYCHHBIC TSI BOCIIPUATHUS YEIOBEKOM, U UH(OpMAIHS
Kak JaHHBIE, KOTOPbIE MOTYT OBITh 00pa0OTaHbl ABTOMATU3UPOBAHHOM CHUCTEMOM.

JIMCKPETHOCTh JTaHHBIX. BO3MOXKHOCTH ONHUCAHHS HEMPEPBHIBHBIX OOBEKTOB U MPOIIECCOB C
ITOMOUIBIO JUCKPETHBIX JAHHBIX.

WNudopmanroHHble MPOIECcChl — MPOIECChl, CBA3aHHBIE C XpaHEHUEM, MpeoOpa3oBaHUEM H
nepenayei JaHHbIX.



IIpencraBienne uHpopManuu

CumBon. Andasur. MomHuocts andasura. Pa3HooOpasue s3bIKOB U ani(haBUTOB.
EcrecTBeHHble U (popMasbHbIe A3bIKUA. AJ(aBUT TEKCTOB HAa PYCCKOM sA3bIKE. J[BOMUHBIN andaBur.
KonnyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHANWM) (PUKCUPOBAHHON [UIMHBI B IBOMYHOM
angasute. I[IpeoOpasoBanue soboro andaBura K ABOMYHOMY. KOJIMUECTBO paszIMuYHBIX CIIOB
(UKCUPOBaHHO UTMHBI B ali(haBUTE ONPEAETIEHHON MOIIIHOCTH.

KoaupoBanue cuMBOJIOB OIHOTO andaBuTa C MOMOILBIO KOJOBBIX CJIOB B JPYroM aidaBuTe,
KOZI0Bas Ta0JInIa, JEKOIUPOBaHHE.

JiBonuHsbIi kox. IIpencraBnenne faHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM ali(haBUTE.

NudopmannonHsiii 00bEM TaHHBIX. BUT — MUHUMAaNbHAS SAMHMIIA KOJIMYECTBA WH(OPMAIIUN
— JIBOMYHBIA paspsa. Enumnunsl usmepeHus uHpopMalMOHHOrO o0bEMa JaHHBIX. but, OailT,
KUJI00aMT, Mera0amT, rurabamr.

CkopocTb nepenauu JaHHbIX. EQUHHUIIBI CKOPOCTH Iepeiady JaHHBIX.

KoaupoBanue TtekctoB. PaBHOomepHbiii kon. HepaBHomepnbiii koxn. Koauposka ASCILL
Bocemubutabie koaupoBku. ITonstue o komupokax UNICODE. JlekomupoBaHue cOOOIICHUHN C
MCIIOJIH30BAaHUEM PAaBHOMEPHOTO U HEPAaBHOMEPHOTO Koja. MHpopMannoHHbIi 00BEM TEKCTA.

Hckaxenue nudopMaiuu npu nepeaaye.

OOmee mpencraBiaeHUE O IUGPOBOM IMPEACTABICHUM ayJUOBU3YaJbHBIX M JAPYTUX
HEIPEPBIBHBIX JaHHBIX.

Konuposanue nsera. [{seroBrie monenu. Monens RGB. ['mybuna koauposanus. [Tanutpa.

PactpoBoe = u  BekTopHOe  mpezacTaBieHue — uzoOpaxeHuil.  Ilukcenb.  OreHka
MHPOPMAIMOHHOTO 00BEMa rpa)UIeCKUX TaHHBIX I PACTPOBOTO U300paKEHHS.

Konuposanue 3Byka. PaszpsnHocTs 1 yactoTa 3anucy. KoandecTBo kaHaJIOB 3alIUCH.

OneHka KOJIMYECTBEHHBIX IMapaMEeTpOB, CBSI3aHHBIX C IMPEJICTaBICHHMEM U XpaHEHUEM
3BYKOBBIX (DaiiJIoB.

NHpopManoHHbIE TEXHOJIOTHH

TexcToBBIC JOKYMEHTBI

TexkcToBblE NOKYMEHTBI M MX CTPYKTYypHBIE 3JIEMEHTHI (CTpaHula, abd3all, CTpPOKa, CIIOBO,
CUMBOJ).

TexkcToBBIN mMpoleccOp — HHCTPYMEHT CO3JaHMsl, PEJAKTUPOBAHUA U (POpMaTHUpPOBAHUS
tekcToB. [IpaBuna HaGopa Tekcra. PegaktupoBanue Tekcra. CpoiictBa cuMBoiioB. lpudt. Tumns
mpudToB (pyOseHble, ¢ 3acedykaMu, MOHOWIMpPUHHBIE). [lomyXUpHOE M KypCHUBHOE HauepTaHHUE.
CBoiicTBa ab3a1ieB: rpaHHIIbl, a03alHbII OTCTYII, HHTEpPBaJ, BelpaBHUBaHUE. [lapaMeTpbl CTpaHHUIIBL.
CruneBoe hopMaTupOBaHUE.

CtpykTypupoBaHue HHPOPMAIIUH C TOMOIIBIO CIMCKOB U Ta0IUL. MHOTOypOBHEBBIE CIIUCKH.
JloGaBienue TabauIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka un3o0pakeHMI B TEKCTOBbIE JOKyMeHThl. OOTekaHHe HW300paK€HH TEKCTOM.
BxiroueHrne B TEKCTOBBIM JOKYMEHT nuarpamm, (popmys, HymMepaluu CTpaHHIl, KOJIOHTHTYJIOB,
CCBUIOK U JPYTHUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBka mepeHocoB. ['omocoBoi BBOA TekcTa. OnTHYECKOe
pacnio3HaBaHue Tekcrta. KommbrorepHelii nepeBod. Mcmosnbs3zoBanue cepBucoB MHTepHera 1uist
00paboOTKH TEKCTA.

Komnbrorepnas rpadpuxa

3HaKOMCTBO ¢ rpaduiyecKUMH penakropamu. PactpoBeie pucyHku. Vcmonb3oBaHue
rpaduUecKux MPUMHUTHBOB.

Omneparuu pegaKkTUpoBaHUs rpadudecKux 0OBEKTOB, B TOM YHcCie MUGPOBBIX (hoTorpaduii:
U3MEHEHHE pa3Mmepa, oOpe3Ka, IOBOPOT, OTpakeHue, pabora ¢ obnacTaMu (BBLACICHHUE,
KOIIMPOBAHNUE, 3aJIUBKA [[BETOM), KOPPEKIIMS L[BETA, IPKOCTH U KOHTPACTHOCTH.



Bekropnas rpaduka. Co3nanne BEKTOPHBIX PHCYHKOB BCTPOCHHBIMU CPEACTBAMHU TEKCTOBOTO
mpoleccopa WM APYyTUX mporpamm (mpuiiokeHuid). JloOaBleHWe BEKTOPHBIX PHCYHKOB B
JIOKYMEHTBI.

MyJbTHMeIMITHBIE NIPe3eHTAlNU

[ToaroroBka MynbTUMEIMHHBIX Tmpe3eHTanmi. Crnain. JloOaBimeHWe Ha ciaia TEKCTa H
n300paxeHuii. Pabora ¢ HECKOMBKUMH CIIai1aMu.

JloGaBrieHHe Ha ciaii ay IMOBU3YaJbHBIX TaHHBIX. AHUMAIMs. [ HIIepCChUTKH.

8 KUIACC

Teopernyeckue 0CHOBbI HHPOPMATHUKH

Cucrembl cuucjeHus

Heno3unmonHesle ¥ MO3UIIMOHHBIE CUCTeMbI cuncieHus. Andasut. OcHoBanue. Pa3BépHyTas
dopma 3anmcu yucna. IlepeBos B IECATHYHYIO CUCTEMY YHCEN, 3alIMCaHHBIX B JAPYTHUX CHCTEMax
CUMCIICHHUS.

Pumckas cucrema cuucneHus.

JIBonunas cuctema cuncienus. [lepeBon uensix yucen B npenenax ot 0 no 1024 B gBonuHyro
cucteMy cuMcieHuss. BoceMepuuHas cucrema cuucieHus. llepeBon uucen U3 BOCBMEPUYHOMN
CUCTeMBbl B JBOMYHYIO U JECITHUYHYIO cucteMbl U oOpatHo. lllectHamnatepuynas cucrema
cuncienus. [lepeBon uncen W3 MIECTHAAUATEPUYHOW CUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U
JECSITUUHYIO CUCTEMBI B 00paTHO.

Apudmernaeckue onepanyy B JBOUIHON CUCTEME CUUCIICHHUS.

JIeMEeHTBI MAaTEeMATHY€eCKOI JTIOTHKH

Jlormueckue BbICKa3biBaHUS. Jlormueckue 3HAa4YeHMsI BbICKA3bIBAaHUW. OJIEMEHTapHbIE U
COCTaBHbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u» (KOHBbIOHKIIMSA, JOTHYECKOE YMHOKEHHE),
«unuy  (OU3BIOHKIIMA, JIOTMUECKOE CIIOKEHHUE), «He» (joruueckoe otpunanue). llpuopurer
jJoruyeckux omepauuil. OnpenenceHUe MUCTUHHOCTH COCTAaBHOIO BBICKA3bIBAHUS, €CIM W3BECTHBI
3HAYEHUS! ICTUHHOCTU BXOJAIIMX B HErO 3JIEMEHTAPHBIX BbICKa3bIBaHUI. Jlornueckre BbIpaKEeHUSI.
[IpaBuna 3amucu JIOTHUECKUX BbIpaxkeHMH. [locTpoeHue TabmuIl HMCTMHHOCTU JIOTMUYECKUX
BBIPa)KCHU.

Jlormueckue 31€MEHThI. 3HAKOMCTBO C JIOTHYECKHMHU OCHOBaMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

HcnonnuTesy ¥ aJITOPUTMBI. AJITOPUTMHYECKHE KOHCTPYKIMHU

[lonsitue anroputMma. McrnonHUTENM aaropuTMOB. AJNTOPUTM Kak IIJIaH  yIpaBJIE€HUS
HCIIOJIHUTEIIEM.

CaoiictBa anroputMa. CrnocoObl 3amucu aaroputMa (CIOBECHBIM, B BHJE OJIOK-CXEMBI,
IIpOrpaMma).

AnropuTMuYecKHe KOHCTpYyKIMH. KOHCTpykuus «cnenoBaHue». JIMHEHHBIA aarOpuTM.
OrpaHn4eHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXHOCTb IPEAYCMOTPETh 3aBUCHUMOCTh
MOCJIEI0BATEIHHOCTH BBIMOIHIEMBIX TEHCTBUI OT UCXOAHBIX JaHHBIX.

KoHCcTpyKuus «BeTBIEHHE»: TOJIHAS W HENojHas (opMbl. BEHINOIHEHHWE U HEBBITOJIHEHHE
yci10BUs (ICTUHHOCTbD M JIOKHOCTb BbICKa3bIBaHus ). [IpocThie U cocTaBHbIE YCIOBHUS.

KoHCTpyKIiMS «IOBTOPEHMS»: LHKIBI C 33JaHHBIM 4YHCIOM IIOBTOPEHUMH, C YCIOBUEM
BBIIIOJIHEHM S, C IEPEMEHHOM LIUKJIA.

Pazpabotka a1 (HopMaJbHOTO MCIOJHUTENS AITOPUTMA, IMPHUBOJAIIETO K TpedyemMomy
pe3ynbTaTy MNpH KOHKPETHBIX HMCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX allfOPUTMOB C
MCIOJIb30BAHUEM IMKJIOB M BETBJICHUN Ui yrpaBiieHUs (GOpMaTIbHBIMU HCIIOJHUTENSAMHU, TAKUMHU
kak PoOot, Uepemnamika, YeptéxkHuk. BeImomHeHWE anropuTMOB BPYYHYIO M Ha KOMIIBIOTEpE.
CuHTakcH4YecKue U JJorndeckue omuoku. OTKa3bl.

SI3bIK IporpaMMUpoOBaHMS



Azpik mporpammupoBanus (Python, C++, Ilackans, Java, C#, llIkonpHBI ANTOPUTMHYESCKUI
S3bIK).

Cucrema nporpaMMHUpPOBaHUs: PEIaKTOP TEKCTa IPOrpaMmM, TPAHCIATOP, OTIATUUK.

IlepemenHnas: tur, umsi, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIbHBIE [IEPEMEHHBIE.

Oneparop mnpucBauBaHusl. ApuQMETHYECKHE BBIPAXKEHUS U MOPAIOK HMX BBIYHCICHUS.
Onepanuu ¢ 1eapIMU YUCIIaMu: LIEJI0YUCIEHHOE JAEJIEHUE, OCTAaTOK OT JICTICHHUSL.

BerBnenusi. CocraBHble YCIOBUS (3allMCh JIOTHYECKUX BBIPAKCHHM Ha M3y4aeMOM SI3bIKE
nporpaMMupoBaHus). HaxoxaeHne MUHMMyMa U MakCHUMyMa M3 JBYX, TPEX U YETBIPEX YHUCEIL.
Pemenuie kBaipaTHOTO ypaBHEHHUS, UMEIOUIETO BEIIECTBEHHBIE KOPHH.

JuanoroBasi oTJIaJka MpOrpamMm: IOIIArOBOE BBINOJHEHUE, IPOCMOTP 3HAYEHUH BEJIUYMH,
OTJIaI0YHBIN BBIBOJI, BBIOOpP TOYKH OCTAHOBA.

Hukn ¢ ycnoBueM. Asiroput™m EBKnmzaa ais HaxokJIeHUS HauOOJIbLIEro OOIIEro JAEIUTENs
JBYX HaTypalbHbIX uncen. Pa3OueHue 3amucu HaTypajibHOTO YHCIIA B MO3UIMOHHOW CHCTEME C
OCHOBaHUEM, MEHBIIUM WK PaBHBIM 10, HAa OTENbHBIE LTUPPBHI.

[ukn ¢ nepeMeHHOM. AJNTOPUTMBI MPOBEPKU JEIUMOCTH OJHOTO LIEJIOr0 YHcia Ha JIpyroe,
IIPOBEPKU HATYpaJIbHOI'O YKCia Ha IPOCTOTY.

OO6paboTka CUMBOIBHBIX NaHHBIX. CHMBOJBHBIE (CTPOKOBBIE) TepeMeHHbIe. [locuMBobHAS
o0paboTtka cTpok. [Toacuér yacTOTHI MOSBICHUS CHMBOJIA B CTpOKE. BeTpoeHHble QyHKIMH 1ist
00pabOTKH CTPOK.

AHaJIM3 aJITOPUTMOB

Omnpenenenre BO3MOXKHBIX pe3yJbTaTOB pa0OTHl alropuTMa MpU JAHHOM MHOXECTBE
BXOJIHBIX JIaHHBIX, OIIPEJEICHUE BO3MOXKHBIX BXOJHBIX JaHHBIX, NPUBOJAIIMX K JIAHHOMY
pe3yJIbTarTy.

9 KUIIACC

Mu¢dposas rpamoTHOCTH

I'nodanbuasi cetb UHTEpHET M cTpaTeruu 6€30MacHOro noBeaeHnsi B Heil

I'moGaneHas cerb WutepHer. [P-ampeca y3moB. CereBoe XpaHEHHE MAAaHHBIX. MeToJbl
MHIUBUAYAIbHOTO U KOJUIEKTUBHOTO pa3MelleHus HoBol uH@opmanuu B MHTepHere. bonbiine
JaHHbIe (MHTEPHET-/1aHHbIE, B YACTHOCTH JIaHHBIE COILIMATIBHBIX CeTeM).

[TonsiTre 06 nHGOpPMaLIMOHHON O€30MaCHOCTH. YTPO3bl HH(POPMALIMOHHON OE30MMaCHOCTH MPH
pabore B T1I00ambHOM CeTM M METOAbl MpoTUBOJeicTBUA uM. IlpaBuna Ge3omacHoi
ayTeHTH(UKanuu. 3amura TMuyHol nHpopmarmu B HTepHeTe. bezomacHsle cTparerun noBeieHus
B UnTepuere. [Ipenynpexaenre BoBiIeUeHUS B JECTPYKTUBHBIE U KPUMHUHAIbHBIE (JOPMBI CETEBOM
aKTUBHOCTH (KHOepOyIIIMHT, PUIITHHT U JpyTue GOpMBI).

PabGora B uHpOpMaLIlHOHHOM NPOCTPAHCTBE

Bunel pesrenpHocTH B MHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHHKAIMOHHBIE CEPBHCHI
(moutoBas ciyx06a, BUAe0-KOH(PEPEHII-CBA3b U APYTHe), CIPAaBOUYHbIE CIIYyKObI (KapThl, paclucaHus
U JIpYTHe), TOMCKOBbIE CIYXOBI, CIIy>)KObl OOHOBJICHHMS MPOrPAaMMHOTO OOECHEUeHUs U Jpyrue
cinyxObl. CepBHUCBHl TrocygapcTBEeHHBIX yciyr. OOnauHble XpaHwidiia AaHHbIX. CpencTsa
COBMECTHOH pPa3pabOTKU JOKyMEHTOB (oHiaiiH-o¢wucsl). IIporpaMmHoe obecneueHue Kak BeO-
CepBUC: OHJIAHHOBBIE TEKCTOBBIE U TpapUUecKre peAaKTOPhl, CPeIbl pa3pabOTKU MporpamMmm.

TeopeTnyeckne 0CHOBBI HH(POPMATUKH

MopenupoBaHue KaKk MeTO/ O3HAHUSA

Mogens. 3anmaud, pemiaeMble C IMOMOINBIO MojenupoBanus. Kiaccuduxammuum Mopesei.
MarepuanbHble (HaTypHble) U MH(OpMalMoHHble Mojienu. HempepblBHbIE U IUCKPETHBIE MOJIEIH.
Wmutanmonnsie moaenu. Wrpossie Mozenu. OneHKa aJeKBaTHOCTH MOJEIHW MOJAEIUPYEMOMY
O00BEKTY U LIEJIIM MOJEITUPOBAHMSL.

Tabnuunsie momenu. Tabnuua Kak npeacTaBICHUE OTHOIICHUS.
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basbl gannbix. OTO0pP B TaONHIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmmna, pebpo, myts. OpueHTHpPOBAHHBICE U HEOPHUCHTHPOBaHHBIE Tpadbl. JlmuHa
(Bec) pebpa. BecoBas wmarpumna rpada. Jnmmaa nytm wmexay BepmumHamu rpada. Ilomck
onTUMaiabHOrO MyTH B rpade. HauanpHas BepmmHa (MCTOYHWK) M KOHEYHAash BEpIIMHA (CTOK) B
OpUEHTHpPOBaHHOM Ipade. Brunciaenue koandecTBa myTel B HalpaBIEHHOM allUKINYeCKOM rpade.

Hepeso. Kopens, BepimmHa (y3en), JucT, pedpo (ayra) nepea. Beicota nepesa. [loanepeso.
[Ipumeps! ucronib3oBanus aepeBbeB. [lepeOGop BapuaHTOB ¢ MOMOIIBIO AepeBa.

[lonsiTue matemaTH4eckol Mojenu. 3afaud, periaeMble C MOMOIIBI) MAaTeMaTUYECKOro
(KOMIIBIOTEPHOT0) MozenupoBaHus. OTiIMune MaTeMaTH4eCKONH MOJIENIM OT HATYPHOH MOJENHU U OT
CJIOBECHOI'O (JIUTEPATYPHOT0) OMUCAHUS OOBEKTA.

OTanbl KOMIOBIOTEPHOIO MOJIEIUPOBAHUS: IOCTAHOBKA 33Ja4i, IOCTPOCHUE MATEMAaTHYECKOU
MOJICJIA, TTPOrpaMMHasi peanu3alusi, TECTUPOBAaHUE, MIPOBEICHUE KOMITBIOTEPHOTO SKCIEPUMEHTA,
aHaJIM3 €ro pe3yiabTaTOB, YTOUHEHHE MOJEIH.

AJITOPUTMBI M IPOTPaMMHpPOBaHHe

Pa3paboTka aaropuTMoB M POrpamMm

Paz6uenne 3agaun Ha noazagayn. CoCTaBlIeHHE aJTOPUTMOB U MTPOTPAMM C HCIIOJIb30BAaHHEM
BETBJICHUI, IMKJIOB M BCIIOMOTATEJIbHBIX aIrOPUTMOB JIJIsl YIIPaBJICHUS UcCToNHUTENeM PoboT mim
JIPYTUMU UCTIOJIHUTEIISIMH, TaKUMU Kak Yepenamika, YepTEXHUK U JPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBlieHHE M OTJIaJKa
MIPOrpaMM, PEaTH3yIOIINX THIIOBBIC AJITOPUTMBI 00paOOTKH OJTHOMEPHBIX YHCIOBBIX MAaCCHUBOB, Ha
OIHOM ©3 $3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlkonbHbIH
AnropuTMHUUYeCKHi  SI3BIK): 3alOJIHEHME YHCJIOBOTO MAacCHMBa CIyYalHBIMH 4YHCIIaMH, B
COOTBETCTBUM C (OPMYJION WM MyTEM BBOJA YKCEN, HAXOXKICHHE CYMMBI SJIEMEHTOB MAaCCHUBa,
JIMHEWHBIM TIOMCK 3aJaHHOrO0 3HAUeHHWS B MAacCHBE, MOJCYET DJIEMEHTOB MAacCHBa,
YIOBJETBOPSIONINX 3aJlaHHOMY YCIOBHIO, HAaXOXJIEHHE MHMHHUMAJIbHOTO (MaKCHMaJIbHOTO)
aneMeHTa MaccuBa. COpTUPOBKA MacCUBa.

O0paboTka MOTOKA TaHHBIX: BHIYMCIEHUE KOJTUYECTBA, CyMMBI, CPEIHETO apu(phMeTHyecKoro,
MUHHMAJIBHOTO U MaKCHUMAaJIbHOTO 3HAYEHMSI SJIEMEHTOB TOCIEA0BATEIIbHOCTH, YIOBIETBOPSIOMIUX
3aIaHHOMY YCIJIOBHUIO.

Yunpasienue

VYmupasnenue. Curnan. OOpatHas cBs3b. [lomydeHue CUTHAIOB OT HUQPPOBBIX JATYUKOB
(kacaHus, pacCTOSIHMS, CBETa, 3ByKa U Jipyroro). [IpuMepsl ncronb30BaHus MPUHIMIIA OOpaTHON
CBA3U B CUCTEMAXx YIPABJIECHUS TEXHUYECKUMH YCTPOUCTBAMU C TOMOILBIO IaTYUKOB, B TOM YHCIIE B
POOOTOTEXHHUKE.

[Tpumepbl pOOOTU3UPOBAHHBIX CHCTEM (CHCTEMa YIPaBICHUS IBUKEHHEM B TPAHCIIOPTHOM
CHUCTEME, CBapOYHas JIMHHS aBT03aBOJ[a, aBTOMAaTHU3MPOBAHHOE YTMPABICHHE OTOIUICHHEM JIOMa,
ABTOHOMHAs CUCTEMA YNPABJICHUS TPAHCIIOPTHBIM CPEACTBOM U JIPYTHE CUCTEMBI).

NHpopmManoHHbIE TEXHOJIOTHH

DJIeKTPOHHbIE TA0JIUIIBI

[Tonsitue 00 37eKTpPOHHBIX Tabnmumax. TUMbl JaHHBIX B slUEHKAX JJIEKTPOHHOM TaOIHIIBL.
PenaktupoBanue u QopmarupoBaHue TaOmuil. BcTpoeHHBIE QYHKIUHM ISl MOMCKAa MAaKCUMyMa,
MUHHMYMa, CYMMBI H cpenHero apudmerndeckoro. CoOpTHpOBKa JaHHBIX B BBIJCICHHOM
nuanazone. [loctpoenue nuarpamm (TUCTOTpaMMa, KpyroBas AWarpamMma, TOYEYHas JAHarpamma).
Br16op Tuma quarpaMmel.

[IpeobpazoBanue popmyn npu komupoBanuu. OTHOCHTETbHAs, aOCONIOTHAS M CMELIaHHAs
aapecanus.

VY CIOBHBIE BBIYUCIICHHSI B AJIEKTPOHHBIX Tabmuiax. CyMMHpOBaHHWE M TOJICYET 3HAUYCHUU,
OTBEYAIOIINX 3aJlaHHOMY ycioBuio. OOpaboTka OoJbmuX HA0OpOB JaHHBIX. YHCIECHHOE
MOJICTTUPOBAHUE B DJIEKTPOHHBIX TAOIUIAX.

NudopmanmoHHble TEXHOJIOTMH B COBPEMEHHOM 001eCTBe
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Ponb uHQOpPMALIMOHHBIX TEXHOJIOTWH B Pa3BUTHH 3KOHOMHKHM MHUpPA, CTPaHbI, pPErHoHa.
OTKpBITEIE 00pa30BATEIIBHBIE PECYPCHI.

[Ipodeccun, cpszanupie ¢ MHPOPMATHUKOM W HMHMOPMAIMOHHBIMH TEXHOJIOTHSIMH: BeO-
IU3aiiHep, MPOTPAMMHUCT, pPa3pabOTYMK MOOUIBHBIX MPHIOKEHUH, TECTHPOBIIHK, APXUTEKTOP
MIPOrpPaMMHOTO OOecTeueHusl, CIeUATUCT 110 aHAJIM3Y JAHHBIX, CACTEMHBIN aIMUHUCTPATOP.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O ITPEIMETA
«NHPOPMATHUKA»

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usydyeHus HUH(OPMATHKH HA ypOBHE OCHOBHOTO 00IIero oOpazoBaHUs Yy
oOyuJatoierocsi OyayT c(hOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIC PE3yJIbTAThI B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEIUIO, MMOHMMAaHUE 3HaueHUs MH()OPMATUKH KaK HAyKH B >KM3HH COBPEMEHHOro OOIECTBa,
BJIaJICHHE JOCTOBEPHON MH(OPMALMEH O MEepeIOBBIX MUPOBBIX U OTEYECTBEHHBIX AOCTIIKECHHSIX B
ob0nactu MH(OPMATUKH M HHPOPMAIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTb B HAYYHBIX
3HAHUAX O HU(POBOM TpaHC(HOPMALIUK COBPEMEHHOT'O O0IIECTBA;

2) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTAllMsl Ha MOpAJIbHbIE LIEHHOCTM W HOPMBl B CHUTyallUsiX HPABCTBEHHOIO BbIOOpA,
TOTOBHOCTh OIIEHUBATh CBOE MOBEACHHWE M TOCTYNKHU, a TAaKXKEe MOBEACHHUE M TMOCTYNKH IPYrHX
JIOJIEH € MO3ULIMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB,
aKTUBHOE HETIPUSTUE ACOIUAIBHBIX [TOCTYIKOB, B TOM uHcie B IHTepHeTE;

3) rpa:kIaHCKOr0 BOCIIUTAHUA:

MpEJICTAaBJICHHE O COLMANBHBIX HOPMaxXx M IMpaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, B TOM YHCJIE B COIMAIBHBIX COOOIIECTBAX, COOIOIEHUE TIPAaBUII 0€30ITaCHOCTH, B TOM
Yyclie HABBIKOB O€30MacHOr0 TOBEIEHUS B HHTEPHET-Cpelle, T'OTOBHOCTh K pazHOOOpa3sHOU
COBMECTHOHN JI€ATENbHOCTH TIpU BBINOJIHEHUU YYEeOHBIX, MO3HABATEIbHBIX 3a7ad, CO3JaHUU
yueOHBIX NPOEKTOB, CTpEMJIEHHME K B3aUMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B Ipoliecce ATOH
y4eOHOM JesATeNIbHOCTH, TOTOBHOCTh OLIEHUBATH CBOE MOBEACHHUE U MOCTYNKU CBOUX TOBapHILEH C
MO3UIIMK HPABCTBEHHBIX M ITPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUH MMOCTYIKOB;

4) neHHOCTEH HAYYHOT0 NO3HAHMSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHYECKUX npeJcTaBIeHuH 00 nHpopmanuy,
MH(OPMALIMOHHBIX ~ TpoIeccax U HMHPOPMAIIMOHHBIX  TEXHOJOTHUSX, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOH NMPAaKTUKU U COCTABISIOMUX 0a30BYIO
OCHOBY JUJIsl TOHUMaHUS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

UHTEpeC K OOYyYEHHUIO0 M IO3HAHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUI0, 0CO3HAHHOMY BbIOOpPY HalpaBICHHOCTH U YPOBHS 00y4€HUs B JallbHEHIIEM;

OBJIQ/ICHUE OCHOBHBIMH HAaBBIKAMHU HCCIIEIOBATENCKOM JI€ATENILHOCTH, YCTaHOBKAa Ha
OCMBICIIEHHE OIbITa, HAOMIOJEHUM, TOCTYNIKOB M CTPEMJIEHHE COBEPLICHCTBOBATH IyTH
JOCTHIKEHUS] MHIMBHIyaIbHOTO M KOJJIEKTUBHOTO OJIaromnoiyyus;

c(OpMUPOBAHHOCTh MH(GOPMAITMOHHON KYJIbTYpPbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEILHOM
paboTbl ¢ y4eOHBIMH TEKCTaMH, CIpPAaBOYHOW JIMTEPAaTypol, pPa3HOOOpPAa3HBIMU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJOTUH, a TaKKe YMEHHUS CaMOCTOSITENIbHO OINpEAENsATh eI CBOETO
o0y4yeHHs, CTaBUTh U (OPMYIHPOBaTH Uil ceOs HOBbIe 3a7ayd B yu€Oe M MO3HABATEIbHOM
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MM03HABATEIbHON AESITEIbHOCTH;

S) popmupoBaHus KyJbTYpbl 310POBbSI:

OCO3HaHHUE LIEHHOCTH >KM3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha
3JI0pOBBII 00pa3 KMU3HHU, B TOM YHCIIE U 332 CYET OCBOSHUS M COOIIOeHUs TpeOoBaHUN Ge30macHon
AKCIUTyaTaluu CPpeACTB UH(POPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHII;

6) TPY10BOr0 BOCIIUTAHUSA:

HWHTEpEeC K MPaKTHUYECKOMY H3y4eHHIO mpodeccuil U Tpyaa B cdepax npodeccrnoHambHON
NEeSTeIbHOCTH, CBSI3aHHBIX C HMH()OPMATHKOW, NpPOTpaMMHUpPOBAHUEM H WH(MOPMAIMOHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JOCTHIKEHHSIX HAyKd HHPOPMATHKU M HAYyYHO-TEXHUYECKOTO
nporpecca;



OCO3HAHHBIN BHIOOP M MOCTPOCHUE MHIUBUAYATHLHON TPACKTOPHUH 00pa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

OCO3HaHHUE TIO00ATBHOTO XapaKTepa IKOJOTUYCCKUX MPOOJIeM U MyTeH WX peIleHUs, B TOM
YHUCIIe ¢ YIETOM BO3MOKHOCTEH HH(DOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) amanTanuu o0y4aoumerocsi K U3MEHSIIOIUMCS YCJI0BUSIM COLMAJIbHOW M NMPUPOTHOM
cpeabl:

OCBOGHHE OOYYAIOIIMMHUCA COIUAIBHOTO  ONbBITA, OCHOBHBIX COIIMAIBHBIX  POJICH,
COOTBETCTBYIOIIMX BEAYIIEH JCSITEILHOCTH BO3pAacTa, HOPM M MPaBUJI OOIIECTBEHHOTO MOBEICHUS,
(dbopM colManbHOMN KU3HU B TPyIIaxX M COOOIIECTBAaX, B TOM YHCIIE CYIIECTBYIONUX B BUPTYaTbHOM
MIPOCTPAHCTBE.

METAINPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHBIE YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble ornueckue geiicTBUs:

YMEHHE ONpEeNeNiaTh MOHSTHUS, CoO34aBaTb OOOOILIEHUS, YCTaHABIMBATh AHAJIOIHH,
KJ1accu(UIUpPOBaTh, CaMOCTOATENBHO BbIOMPAaTh OCHOBaHMS M KPUTEPUU Ul KJIACCHU(PUKAIMH,
YCTaHABJIMBATh IMPUYMHHO-CIICJICTBEHHBIE CBSA3M, CTPOUTb JIOTMUECKHUE paCCYXACHUsS, JenaTh
YMO3aKJIH04YeHUs (MHAYKTUBHBIEC, IETyKTUBHBIE U [IO AHAJIOTUH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, IPUMEHATh U NPEOoOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJEIU U CXEMBI JIJIS
peleHus yueOHbIX U 03HaBaTEIbHbIX 33a4;

CaMOCTOSITENIbHO BbIOMpaTh CHocoO pemeHus y4eOHOM 3agaud (CpaBHUBATh HECKOJIBKO
BapUaHTOB peIlIEeHUs, BBIOMpaTh HanboJee MOAXOMAIINNA ¢ YUETOM CaMOCTOSITENbHO BBIAEICHHBIX
KpUTEPHEB).

ba3oBble uccienoBare/ibCKue NeHCTBHUA:

(¢bopMynupoBaTh BOIPOCHI, (DUKCUPYIOIIME pa3pblB MEXAYy pealbHbIM U JKEJaTebHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAaMOCTOSITENbHO YCTAHABIMBATh HCKOMOE U JTaHHOE;

OLICHMBATh Ha NPHUMEHUMOCTb M JOCTOBEPHOCTh HWH(OpPMALMIO, TMOIYYEHHYIO B XOJ€
HCCIIE/I0BaHMUS;

MIPOrHO3UPOBATh BO3MOXKHOE JlalbHEHIIee pa3BUTHE MPOLIECCOB, COOBITHIM M UX MOCIEIACTBUS
B aQHAJOTMYHBIX WJIM CXOJHBIX CHUTYalMsIX, & TAKXKe BBIIBUIATh MPEAIONOKEHUS 00 UX Pa3BUTHUHU B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

BBISIBJIATh IeQUIUT WHPOPMALMHU, JAHHBIX, HEOOXOAMMBIX JUIsI PELICHHs MOCTaBIEHHOU
3aJ1auy;

OPUMEHATh PA3MUYHbIE METOJbl, WHCTPYMEHTHl M 3alpochl NpU IOHCKE M OTOOpE
MH(OpMAaLIUY WK TaHHBIX U3 UCTOYHUKOB C YYETOM INpPEASIOKEHHON yueOHO! 3a7aun U 3a/laHHbIX
KpUTEPHEB;

BBIOMpaTh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHPOPMAIIIO
pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMaNbHYIO (GopMy TMpeiacTaBieHus HuHopMmanuu U
WLTIOCTPUPOBATh pelIaeMble 337a4l HECIOKHBIMUA CXEMaMH, TuarpaMMaMu, HHOU rpadukoi u ux
KOMOMHAIIHSIMH;

OLIEHUBATh HAJEKHOCTh HH(POPMALMU TIO KPUTEPHSM, MPEUIOKEHHBIM YUUTENEeM WU
Cc(OpMyYIHPOBAHHBIM CAMOCTOSITENBHO;

3¢ GEKTUBHO 3aIOMUHATh U CUCTEMATU3UPOBATH HH(POPMAITHIO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS
Oo0menue:



COTIOCTABJIATh CBOU CYXKJIEHUS C CYKIEHHUSMU JPYTUX YYACTHUKOB AHaiora, oOHapyXUBaTh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

MyOJIUYHO MPECTABIATH PE3YJIbTaThl BHIMOIHEHHOTO OIbITa (IKCIIEPUMEHTA, UCCIEA0BaHuUS,
IIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3aJad Mpe3eHTaluu |
0ocoOeHHOCTEN ayJuTOpun U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC U IMMHUCbMCHHBIC TCKCTHI C
HCII0JIb30BAaHUEM WIITIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasi 1eSITEJILHOCTD (COTPYAHMYECTBO):

MOHUMATh M KCIOJb30BaTh MPEUMYIECTBA KOMaHIHOW W WMHIUBUIYaJbHOW pabOThl MpuU
peleH KOHKPETHOW MPOOJIeMbl, B TOM YKCIIE IPU CO31aHUH WH(POPMAIIMOHHOTO MPOYKTA;

MPUHUMATh 1EJIb COBMECTHOM HH(POPMAIIMOHHON JesATeNbHOCTH Mo cbopy, oOpaboTke,
nepenaye, (opmManuzanuu WHOOPMAIMH, KOJUIEKTUBHO CTPOMTH JCHUCTBHS MO €€ JOCTHXKEHUIO:
pacmpenensaTb poju, T0roBapuBaThcs, 00CyXKIaTh MPOIECC U PE3YIbTAT COBMECTHON pabOTHI;

BBITIOJIHATH CBOIO 4acTh paboThl ¢ WH(OpManuend win WHOOPMAIMOHHBIM MPOIYKTOM,
JOCTUrasi KAYECTBEHHOI'O pe3yJbTaTa [0 CBOEMY HAIIPaBJICHUIO M KOOPJAUHUPYS CBOM JCHCTBUSA C
APYIrUMHA 4JICHAMH KOMAaH/IbI;

OILICHMBATh KAaueCTBO CBOETO BKJAaJa B OOLIUI MHPOPMAIIMOHHBIA MPOIYKT MO KPUTEPUSM,
CaMOCTOSITEITLHO C(hOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aHMMOJICHCTBHS;

CPaBHUBATHb pE3YyJIbTATBl C MCXOAHOW 3aJadell M BKJIAJ KaXJIOrO YJ€HAa KOMAHIbl B
JIOCTIDKEHHE Ppe3yJIbTaToOB, pa3leNiTh c(depy OTBETCTBEHHOCTH M TMPOSBIATH TOTOBHOCTh K
MPEAOCTABIICHUIO OTYETA TIEPE]] TPYIIIOHN.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranmusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYalUSIX IPOOIeMBbl, TpeOyIoIIre peleHus;

OpUEHTHPOBATbCS B PA3NMUYHBIX MOAXOJaX K TPUHATUIO pEIlIeHnH (MHIAUBUAYaJIbHOE
MIPUHSATHE PEILICHUH, IPUHATHE PELICHUN B IPYyIIIE);

CaMOCTOSITENIHO COCTABJIATh AJTOPUTM PELIeHMs 3a7aydl (WK ero 4acTh), BBIOMpaTh Coco0
pemieHns ydyeOHOM 3ajjaud ¢ y4€TOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH IIpeIaracMble BApUaHThl PELLIEHUN;

COCTaBJATh IUIaH JAEWCTBMM (IJIaH peaju3allid HaMEYEHHOTO aJIfOpUTMa pelIeHus),
KOPPEKTHPOBATh MPEAIOKEHHBIN aJrOpUTM € YYETOM IOJyuyeHHs] HOBBIX 3HAHUH 00 M3ydyaeMoM
00BEKTE;

JenaTh BBHIOOP B YCIOBHSIX HPOTHBOPEYMBON HH(POpPMALMU M OpaTh OTBETCTBEHHOCTH 32
pelieHue.

CamokoHTpoOJIb (pediexcusi):

BJIa/IETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMOTHUBAIIUU U peIIeKCu;

JlaBaTh OLIEHKY CUTYyalH U MIPEAJIararh IlaH €€ U3MEHEHUS;

YUYUTHIBATh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU
yueOHOI1 3a/1auu, aJalTUPOBATh PEIIEHUE K MEHSIOLUIMMCS 00CTOSATENILCTBAM;

OOBSACHATh TMPUYMHBI JIOCTHXKEHUS (HEIOCTHIKEHHUs) pe3yibTaToB HHGPOPMAIMOHHOMN
NeSITeNbHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY OIBITY, YMETh HaxXOIHMThb IO3UTHBHOE B
MIPOU3O0LIEIIIEH CUTYAIUH;

BHOCUTh KOPPEKTUBBI B JCATEIHHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIHUXCS
CUTYyallui, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBHUAIM.

IMOLMOHAIbHBINA HHTEJVIEKT:

CTaBUTH ce0sl Ha MECTO JIPYTOro YeI0BeKa, IOHMMATh MOTHUBBI U HAMEPEHUS IPYyToro.

IIpunsiTue cedst M APyrux:

10



OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYI AaXe B YCIOBHUSX OTKPBITOTO
JO0CTYyTA K JIF0OBIM 00bEMaM HH(OPMAIIHH.

NPEAMETHBIE PE3YJIBTATDI 11O YYHEBHOMY IIPEJIMETY
HUHDPOPMATHUKA» (HA BA3OBOM YPOBHE, 110 'OJAM OBYYEHMUS)

K xonmy oOydenus B 7 kJjacce y oOyuwaromerocss OyayT cpopMHUpPOBaHBI CIICTYIOITHE
YMEHUS:

MOSICHATh Ha INPHUMEPAax CMBICI HOHATUH «UMHpOpMALUA», «MH()OPMALMOHHBIA IPOLIECCH,
«0bpaboTtka nH(popMaAIMNY», «XpaHEHHE HHPOPMALIUNY, «IIepeada HHPOPMALIUNY;

KOAMPOBaTh M JIEKOAUPOBaTb COOOILEHHUS IO 33JaHHBIM HpaBUIaM, JEMOHCTPHUPOBAThH
MMOHMMaHUE OCHOBHBIX MPUHIUIIOB KOAMPOBAHUS WH(GOPMALNUU PA3IUIHON MPUPOABI (TEKCTOBOH,
rpaduyeckoii, ayino);

CpaBHUBATh JUIMHBI COOOIICHWH, 3alMCAaHHBIX B pas3IHYHBIX an(aBUTaX, OMEPHPOBATH
eIMHUIIAMU U3MepeHUsI MH)OPMAIIMOHHOI0 00bEMA M CKOPOCTH NepeAayn 1aHHbIX;

OLICHUBATh M CPAaBHHUBATh pPa3MepPbl TEKCTOBBIX, TI'pPaQHUUECKUX, 3BYKOBBIX (ailjioB
BH1e0(haNIIOB;

PUBOANTH TIPUMEPBI COBPEMEHHBIX YCTPOWCTB XpaHEHHWs MW Iepenadd HH(pOpMaIu,
CPaBHUBATh UX KOJIMYECTBEHHBIE XapAKTEPUCTUKH;

BBIJICJIATH OCHOBHBIE JTaIlbl B UCTOPUH W MOHMMATh TEHACHIUHN Pa3BUTHA KOMITBIOTEPOB H
IIPOrpaMMHOT0 00ecreueHus;

MOJTy4YaTh M UCIIOJIb30BaTh HHPOPMAIIHIO O XapaKTEPUCTHKAX MEPCOHATLHOTO KOMITBIOTEPA U
€ro OCHOBHBIX 3JIEMEHTax (Mpoleccop, OnepaTHBHAs NaMATh, JOJITOBPEMEHHAas IaMsATh,
YCTpOIICTBa BBOJIa-BbIBO/IA);

COOTHOCHUTB XapaKTePUCTUKH KOMIIbIOTEPA C 331a4aMHt, PEIIAEMbIMU C €0 TOMOIIBIO;

OpUEHTHPOBATLCS B HMEpPAPXUUYECKOW CTPyKType (aiioBOil cucTeMbl (3alUChIBaTh IOJHOE
ums  (aiina (karanora), myTb K ¢ailny (kaTajmory) Mo HMeEroIIeMycs ONucaHuio (aiinoBoi
CTPYKTYPBI HEKOTOPOTO HH(POPMAITMOHHOTO HOCUTEIS);

paGotate ¢ (aiioBOMl CcHCTEMOW NEpPCOHAIBHOTO KOMIIBIOTEPA C  HCIOJIb30BaHUEM
rpadudeckoro uHTepderica, a UMEHHO: CO3/1aBaTh, KOMMMPOBATh, MIEpeMeNIaTh, EPEUMEHOBBIBATS,
yIaJIATh ¥ apXUBUPOBATh (Dailiibl M KaTaloIu, UCIOIb30BaTh AaHTUBUPYCHYIO ITPOrpamMMy;

MPEJCTaBIATh  PE3yJNbTaThl  CBOCH  JESITEIBbHOCTH B BUAE  CTPYKTypHUPOBAHHBIX
WLTIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIMHHBIX MpE3eHTalN];

ucKaTh HHPopMaluio B HTepHEeTe (B TOM YHKCIIE, TIO KIIFOYEBBIM CIIOBAM, 110 H300PasKEHHIO),
KPUTHYECKH OTHOCHUTBHCS K HalJIeHHOH WH(pOpMaluu, OCO3HABas OMACHOCTb MJSi JIMYHOCTH U
o0IIecTBa pacrlpoCTpaHEHHs] BPENOHOCHOW HH(OpMAnMu, B TOM YHCIE SKCTPEMHUCTCKOTO U
TEPPOPUCTUUECKOTO XapaKTepa;

MTOHUMATh CTPYKTYPY aIPpecoB BeO-pecypcoB;

HCIOJIb30BATh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIUA;

coOmoaaTh TpeOboBaHuUs 0€30MaCHOM IKCILTyaTallui TEXHUYECKUX CPEICTB MH(OPMALIMOHHBIX
M KOMMYHHMKAlIMOHHBIX  TEXHOJOTMH, COONMIOAAaTh CEeTeBOM  STHKET, ©0a30Bble  HOPMBI
WHGOPMAIIMOHHON ATHKH W TIpaBa MpH padoTe ¢ MPHIOKEHUSMH Ha JIIOOBIX YCTPOWCTBAX W B
WuTepHere, BHIOMpaTh O€30MacHbIe CTPaTEry MOBEJCHUS B CETH;

INPUMEHATh METOJbl NMPO(QUIAKTUKM HEraTUBHOIO BIMSHUSA CPEINCTB HMH(OPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI Ha 37J0POBbE MOJIb30BATEIS.

K xonmy oOydenuss B 8 kiacce y oOyuwaromerocst OyayT cpopMUpPOBaHBI CIETYIOITHE
YMEHHS:
MOSICHATh Ha MPHUMEpax pa3iiudyus MEXIy NMO3HIMOHHBIMH M HEMO3HIIMOHHBIMUA CHCTEMaMHU

CUMCJICHUS;
11



3alMChIBaTh U CPaBHHUBATH 1eible yucia oT 0 1o 1024 B pa3nuyHbIX MO3UIIMOHHBIX CUCTEMaX
curcieHus (C OCHOBaHUsIMU 2, 8, 16), BBIIOIHATH apuPMETHUECKUE OTIepaIK HaJl HUMH,

pacKpbIBaTh CMBICI TOHSATUM «BBICKA3bIBAHHUE», <«JIOTMYECKAs OIEpalusy», <«JIOTHYECKOe
BBIpXKCHHEY,;

3allMChIBATh JIOTMYECKUE BBIPAXKEHHUS C MCIIOJIB30BAHUEM JU3BIOHKIHWH, KOHBIOHKIUUA U
OTPULAHUSI, OIPEAEIATh HCTUHHOCTh JIOTMUECKHUX BBIPAXKECHHM, €CIM H3BECTHBl 3HAYCHUS
HWCTUHHOCTH BXOJSIIMX B HEro TMEPEMEHHBIX, CTPOUTh TAOJUI[BI UCTUHHOCTH ISl JIOTHYCCKUX
BBIPAKCHU;

PacKpbIBaTh CMBICII MOHATUNA «UCTIOJIHUTENBY, «AITOPUTM», KIIPOrpaMMay, IOHUMAas pa3HUILY
MEXTy YIOTpeOJICHHEM ITHX TEPMUHOB B OOBIICHHOW Peur U B HHPOPMATHKE;

OMKCBIBATh AJITOPUTM PEIICHUS 33/1a4d Pa3TMYHBIMU CIIOCOOAMH, B TOM YHCJI€ B BHJIE OJIOK-
CXEMBI;

COCTABJISITh, BBIIOJHATH BpPYYHYI0O M HA KOMIIBIOTEPE HECIOXHBIE aJITOPUTMbI C
WCIIOJIb30BAHUEM BETBJICHUW W LUKJIOB JJIsi YIPABJICHHUS HCIOJIHHUTENSIMH, TaKUMU Kak PoOor,
Yepenamika, HepTEXHUK;

WCIIOb30BaTh KOHCTAHTHl U TIEPEMEHHBIC PA3IMYHBIX TUIIOB (YUCIOBBIX, JIOTHYECKHUX,
CUMBOJIBHBIX ), @ TAKXKE COJIEPIKAIINE UX BBIPAKCHHUSI, HCIIOJIb30BaTh ONepaTop MPUCBAUBAHHS;

MCIIOJIb30BaTh NIPH pa3paboTKe MporpamMM JIOTUYECKUE 3HAYCHHSI, OTICPAIlUU M BBIPAKEHUS C
HUMU;

AHAJIM3UPOBATh NPEIJIOKECHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEAENIATh, KaKUe pPe3yJbTaThbl
BO3MOXHBI ITPH 33JITAHHOM MHOKECTBE UCXOJIHbIX 3HAUCHUH;

CO3/1aBaTh M OTJAXHBATh NMPOrpaMMbI Ha OJIHOM U3 S3BIKOB TporpammupoBanus (Python,
C++, Ilackanb, Java, C#, IlkonbHbII ANropuTMHuYecKui SI3bIK), peaqu3yrolue HECIOXKHbIE
ITOPUTMBI 00PAaOOTKM YHCIIOBBIX JIAHHBIX C UCIIOJIH30BAHMEM ITUKIJIOB U BETBJICHUM, B TOM YHCIIC
peanu3yrolue MMpoBEPKy NEIUMOCTH OJHOTO LEJIOr0 4ucia Ha APYroe, MPOBEPKY HATYypaIbHOIO
YHCJIa Ha POCTOTY, BBIJIETICHUS TP U3 HATYPAIBHOTO YKCIIA.

K koHiy oOyuenuss B 9 kjacce y oOyuaromerocss OyayT chOpMUPOBAHBI CIEAYIOIINE
YMEHUS:

pa30buBaTh 3aJayd HA TOJ33Ja4M, COCTABJIATh, BBHIMOJIHATH BPYYHYIO M HA KOMIIBIOTEpE
HECJIO’KHBIE aTOPUTMBI C UCTIOJIH30BAHUEM BETBJIECHUMU, IUKIIOB U BCIIOMOTATENIbHBIX aJITOPUTMOB
JUIS yIpaBIeHUs] UCTIOJTHUTESIMU, TaKUMH Kak PobOoT, Uepenaiika, YepTEéKHUK;

COCTABJISITh M OTJQXHUBATh MPOTPaMMBbl, PEATH3YIONINE THUIOBBIE aJTOPUTMBI O0OpPabOTKH
YHUCJIOBBIX MOCIEA0BATENBHOCTEM WM OJHOMEPHBIX YHCIOBBIX MAacCHUBOB (IOMCK MaKCUMYMOB,
MUHHMYMOB, CYMMBI WJIH KOJUYECTBA DJIEMEHTOB C 3a/IaHHBIMU CBOMCTBAMH) HA OJJHOM M3 SI3HIKOB
nporpammupoBanus (Python, C++, [Tackans, Java, C#, lllkonpHbBIH ANropuTMudeckuii SI3bIK);

pPacKpbIBaTh CMBICT TOHSATHUA «MOJECIBY, «MOJCITUPOBAHUE», OIMPEACNISITh BUIBI MOJEIEH,
OLICHUBAThH aJIEKBATHOCTH MOJIETT MOJIEIUPYEMOMY OOBEKTY U LENSIM MOJISTHPOBAHMUS;

WCIIONB30BaTh Tpadbl W JNEPEBbsl JJII MOJCTUPOBAHHUS CHUCTEM CETEBOM W HEpapXUUECKOU
CTPYKTYPBbI, HAXOJUTh KpaT4aliuii myTh B rpade;

BbIOMpaATh CHOCOO MpeNCTaBICHMs] JJTAaHHBIX B COOTBETCTBHHM C IIOCTAaBIIEHHOW 3aaaueit
(Tabnuipl, cXeMbl, Tpa@uKy, AUArpaMMmbl) C MCTOIb30BAHHUEM COOTBETCTBYIOIIUX MPOTPAMMHBIX
CpencTB 00pabOTKH TaHHBIX;

WCIOJIb30BaTh 3JICKTPOHHBIC TAONHIIBI JUII 0OpaOOTKH, aHAlIM3a M BU3YAIH3AIMH YHCIOBBIX
JAHHBIX, B TOM YHUCIIE C BBIJECJIEHUEM JHarna3oHa TaOJIuLbl U YIIOPsI0YUBAHUEM (COPTUPOBKOM) €ro
3JIEMEHTOB;

co3/laBaTb M TPUMEHATH B DJIIEKTPOHHBIX TalOnumax Qopmysasl Uisl  pacy€ToB C
MCIOJIb30BAaHUEM BCTPOCHHBIX apudmerndeckux (yHKIUH (CyMMHUPOBAaHUE W TOJCYET 3HAUYCHUU,
OTBEUAIOUINX 3a/laHHOMY YCIIOBHIO, cpefHee apu(pMeTH4ecKoe, TMOHUCK MAaKCHUMAallbHOTO U
MUHUMAIBHOTO 3HaYeHMsI ), aOCOFOTHON, OTHOCUTEIILHOM, CMEIIaHHOM apecaliuu;
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UCTIOJIB30BATh 3JICKTPOHHBIE TaOIUIIBI UIsI YMCICHHOTO MOJICIMPOBAHUS B MIPOCTHIX 3aadax
U3 Pa3HBIX IPEAMETHBIX 00IacTei;

UCIIOJIB30BATh COBPEMEHHBIC HMHTEPHET-CEPBHCHI (B TOM 4HCIIE KOMMYHHUKAIIMOHHBIC
CepBUCHI, OONAayHBIC XpAHWIWIIA JaHHBIX, OHJANH-IPOrpaMMbl (TEKCTOBBIE U Tpaduveckue
PEIaKTOPBI, CpeJbl pa3padOTKH)) B y4eOHOW M TOBCETHEBHOM NEATEILHOCTH;

NPUBOAUTH TIPUMEPHl  WCHOJB30BAHMSA T'COMH(POPMALMOHHBIX  CEPBUCOB, CEPBUCOB
rOCY/IapCTBEHHBIX YCIyT, 00pa3oBaTeNbHBIX cepBHCOB MHTepHeTa B yueOHOW M TOBCETHEBHOM
JeSTeIbHOCTH;

UCIIOJIF30BATh PA3JIMUHBIC CPEICTBA 3AIUTHI OT BPEJOHOCHOTO MPOrPaMMHOT0O 00ecTIeUeHMs,
3alIMIIATh EPCOHATBHYI0 HH(POPMAIIUIO OT HECAaHKIIMOHUPOBAHHOTO JOCTYIA M €ro MOCIEICTBUN
(pasriamieHusi, MOJMEHBI, YTPAThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTHYECKUX M COIMAIBHO-
MICUXOJIOTUYECKUX AaCIIEKTOB HCIIOJIb30BaHMs ceTu VHTepHeT (cereBas aHOHHMMHOCTB, IU(PPOBOU
cliel, ayTEHTUYHOCTh CYOBEKTOB M PECYPCOB, ONTACHOCThH BPETOHOCHOTO KOJIa);

pacro3HaBaTh TOMNBITKA M TNPEAYNPEKIaTh BOBJICUCHHE C€e0S H  OKPYXKAOIIUX B
JIECTPYKTUBHBIE M KPHUMHUHAJIbHBIE ()OPMBI CETEBOl aKTUBHOCTU (B TOM HHMCIE KHOSpOYIUIMHT,
¢bummHr).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «MH®OPMATHUKA»
7 KJIACC (1 YAC x 34 HEJAEJIU — 34 YACA)

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM uudpoBbIie
Ne ni/m P Kontpoabnbie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
Paznea 1. lindpoBasi rpaMOTHOCTD
11 Komnprorep — yHHBepcaabHOE yCTPOMCTBO 2 bubnnoreka [JOK
' 00pabOTKH JaHHbIX https://m.edso00.ru/7f41646e
bubmuorexa [JOK
1.2 IT 4 1
POTPAMMBL I AQHHBIC https://m.edsoo.ru/7f41646e
bubmuorexa [JOK
1. K 2 1
3 OMIBIOTEPHBIC CCTH https://m.edsoo.ru/7f41646e
Hroro no pazneny 8
Paznea 2. Teoperuyeckue 0CHOBbI HH(POPMATUKH
91 WNudopmanus u uHGopMamoHHbIe 5 bubnuoreka [IOK
' HPOIIECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT 9
PCACTABIICHHE HHOpMALHH https://m.edsoo.ru/7f41646e
Hroro no pazngeny 11
Pazpnen 3. UndopmannoHHbIe TEXHOJIOTUHA
bu6mmorexa [IOK
3.1 T 6 1 4
SHCTOBHIE JOKYMEHTH https://m.edsoo.ru/7f41646e
3.2 KomnbrotepHas rpaguka 4 2 bubmmorexa [OK

https://m.edsoo.ru/7f41646e
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

bubmuorexa [JOK

33 MyIETHMEAHHHEIC IPE3CHTALHH 3 2 https://m.eds00.ru/7f41646e
Hroro mo pazneny 13
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 10
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https://m.edsoo.ru/7f41646e

8 KJIACC (1 YAC x 34 HEJIEJIH — 34 YACA)

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. Teoperuueckue 0CHOBbI MH(POPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCIICHHS 0 1 https://m.edso0o.ru/7f418516
. bubnuoreka [{OK
1.2 6 1
DeMEeHThl MAaTEeMaTUYECKOM JTOTUKU https://m.edsoo.ru/7f418516
Utoro no pazneny 12
Pa3nen 2. AnropuT™Mbl ¥ IPOrpaMMHUpPOBaHHE
91 HcnonHuTenu u anropuTMsl. 10 1 4 bubmmoreka [JOK
' ANTropUTMHUYECKUE KOHCTPYKIMH https://m.edso00.ru/7f418516
bubmmoteka IIOK
2.2 A 9 6
SHIR HpOTpaMMHpOBari https://m.edso0o.ru/7f418516
bu6mmoteka IIOK
2.3 A 2
HELTHS ETTOpHIMOB https://m.edso00.ru/7f418516
Hroro no pazneny 21
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 10
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https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC (1 YAC x 34 HEJIEJIH — 34 YACA)

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Indposasi rpaMOTHOCTD
I'moGanpHas cets IHTEpHET U CTpaTeTuu bubnnorexka [JOK
1.1 . 3 2
0€30MacHOTO MOBE/ICHUS B HEl https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
1.2 Pa6 3 2
aboTa B HH(OPMAIHORHOM NPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Wroro mo pazneny 6
Pa3znen 2. Teoperuueckue 0CHOBBI MH(POPMATHKH
bu6mmoreka [IOK
2.1 M 8 1 3
OACTHPOBAMHE KK METOL TOSHAHMA https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 8
Paznen 3. AinropuT™Mbl M1 IpOrpaMMHUpOBaHue
bu6mmoreka [IOK
3.1 P 0 6 1 2
A3pabOTHa ATTOPHTMOB 1 HPOTpau https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
3.2 v 2
fpapieime https://m.edsoo.ru/7f41a7d0
Hroro o pazneny 8
Pasnen 4. UndpopMannoHHbIe TEXHOJIOTHHI
bu6mmorexa [IOK
4.1 3 0 10 6
TICKTPOTHLIC TADIHIH https://m.edsoo.ru/7f41a7d0
4.2 WNHudopmaninoHHbIE TEXHOJIOTHUHU B 1 1 bubnnorexka [JOK
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https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBPEMEHHOM OOIIECTBE

https://m.edsoo.ru/7f41a7d0

Hroro no pazueny 11
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 16
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https://m.edsoo.ru/7f41a7d0

