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1. OBHIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI
1.1. HopmaTuBHbIe MPABOBbIE OCHOBAHMNSI Pa3padoTKU MPOrpaMmMbl

HopMmaTuBHy10 paBOBYIO0 OCHOBY pa3pabOTKU MPOrpPaMMbl COCTABIISIOT:

— @enepanbHblii 3akoH OT 29 nekabps 2012 roma Ne 273-®@3 «O6 obpa3oBaHuu B
Poccuiickoit ®eneparuny;

— Ilpukas Munnpocsemnienuss Poccun ot 27 urons 2022 1. Ne 629 «OO0 yTBepKaeHUU
[Topsinka opranu3aiu U OCYLIECTBIEHUS 00pa30BaTeNIbHON 1€ATEIHHOCTH MO JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM TPOTPaMMaM;

— Ilpuka3 MwunoOpazoBanus P® ot 05 mapra 2004 1. Ne 1089 «OO6 yTBepxkacHUU
(denepasbHOrO KOMIIOHEHTa TOCYIApCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO (ITOJTHOTO) 00IIET0 00pa30BaHUS.

1.2. AKTyaJIbHOCTBH POrPaMMbI
IIporpamma mnpenHasHadeHa Ui IOATOTOBKM K EQMHOMY ToCyaapCTBEHHOMY 3K3aMEHY IIO
o0pa3oBaTenbHON MporpaMMe CpeaHero oomiero ooOpazoBaHusi kypca «MHbopmaruka» s
IIKOJBHUKOB. AKTYaJlbHOCTh 3aKJIIYAeTCsi B PAa3sBUTUU KyJIbTYpbl INPOrpaMMHUPOBAHUS U
obecrieueHUH WX TOTPEOHOCTEH IO YCBOCHHIO HABBIKOB pabOThl C KOHTPOJIbHBIMU
U3MEPUTEIBHBIMU MaTepraiaMu EINHOTO TOCyJapCTBEHHOTO SK3aMEeHa.

1.3. HanpaBJ/ieHHOCTh MPOrPpaMMbl — COITUATTLHO-TYMaHUTapHAas

1.4. Kareropuu o0y4arommuxcs
Hacrosiiass  mporpamma  mpeaHasHadyeHa — Juisi  ydamuxces 11 kmaccoB  cpemHUX
00meo0pa3oBaTeNbHBIX Y4YE€OHBIX 3aBEACHHUH, [UIS CTYACHTOB CTapIIMX KYpCOB CpEIHHUX
CHEIHMalIbHbIX Y4YeOHBIX 3aBEACHMI, a TaKkKe IJs JHI, YK€ MMEIOIIUX IOJHOE CpeiHee WU
cpeaHee crennaibHoe 00pa3oBaHUeE.

1.5. Cpok ocBoenusi mporpammbl — 128 akagemudeckux 4dacoB (32 nHenmenu). [lepuon
OCBOCHMS TTPOrpamMMbl: OKTs0ph 2024 1. — mait 2025 T.

1.6. ®opma oOyueHusi — OyHasl.

1.7. ®opmbl 1 pexuM 3aHATHH.
3aHATUS COAEP)KAT TEOPETHUECKYI0 M IPAKTUYECKYI 4YacTH. TeopeTudeckas 4acTb 3aHATHS
IPOBOIUTCS B (OpPME JIEKLIMHU, BKIIOYAIOMIEH B ceOs AEMOHCTPALUIO PELICHUH MPOrpaMMHBIX
3ajauy  Kypca. IlpakTtudeckas wacTh 3aHATHA peaTU3yercss B BHJE CAMOCTOSTEIBLHOTO
KOMITBIOTEPHOTO TPAKTUKyMa M TOCJEIYIOLIET0 COBMECTHOTO pPa30opa CIOKHBIX 3aJaHHi.
PexxuM 3aHATHII: ONMH eHb (J1Ba 3aHATHS) B HEAEIIO, MPOJOLKUTEIBHOCT OJHOTO 3aHATUSA 2
aKaJeMHYECKHUX Jaca.

1.8 Hess u 321244 NPOrpaMMbl
e OBJaJCHHE 3HAHUAMU U YMEHHSMH IO TpeAMETy HH(pOpMaTHKa, HEOOXOAWMBIMHU IS
yCOCHIHOTO  MPOXOXKIACHUSA  BBIITYCKHBIX W  BCTYINUTCIIBHBIX I/ICHBITaHI/II\/'I, MMPOOOJIZKCHHU A
00pa30BaHUs ¥ OCBOCHUS N30pAaHHOM CIEIUATLHOCTH Ha COBPEMEHHOM YPOBHE;

® Da3BUTHE JIOTMUECKOTO MBIIUICHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aITOPUTMHUUYECKOI
KyJbTYypbl, ~KPUTUYHOCTH  MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM [uid  Oy;yuien
npodecCuoHaNBHOM e TeNIbHOCTH, a TAKXkKe MOCJIEIYIOIIero 00y4eHHs B BBICIIEH HIKOJIE.



1.9 TpeGoBaHus K pe3yjabTaTaM OCBOEHHUSI MPOrPaMMBbI
B pezynomame oceoenus npoecpammul yuawuiics

001)ICEH 3HAMb/NOHUMAMb:

e 3HaueHHWE WHJIeH, METOJOB U pE3yJlbTaTOB anreOpbl JIOTUKH, MPOrpaMMHUPOBAHUS U
MH(OPMaLIMOHHBIX MTPOLIECCOB JIJIsl TOCTPOEHUS MOJIeIel peallbHbIX MPOLIECCOB U CUTYAIINIA;

® BO3MOXXHOCTH CTPYKTYp [HaHHBIX JUISI XpaHeHHs HMH(OpPMAlMM M WX IPaKTHUYECKOE
[IPUMEHEHUE;

e TpeOOBaHMS TEXHUKU OE30MACHOCTH, TUTHEHBI, 3PTOHOMUKU M pecypcocOepexeHus npu
pabote co cpencTBamu HHGHOPMATH3AIINH;

00J1)1ceH yMemp:

¢ MOJICIUPOBATH O6’beKTBI, CUCTCMbI W IIPOLECCCHI, CTPOUTH HH(bOpMaHHOHHBIG MOACIHN
O6’BCKTOB, CHUCTEM U IIPOLECCOB B BUAC aJITOPUTMOB,

® UHTCPIPCTHUPOBATH PE3YJIbTAThl MOACIUPOBAHUA, HCIIOJIb30BAThL T'OTOBBIC MOICIIH,

OLICHUBATh UX COOTBETCTBHE PEAIbHOMY OOBEKTY M IEJIIM MOJCIMPOBAHNUS, HHTEPIPETUPOBATD
PE3yNBTATBHI, TOJIy4aeMBbIE B X0J1€ MOJECIUPOBAHNSI PEAJIbHBIX ITPOLIECCOB;

¢ JIPOBOJAUTH BBIYUCIICHHA B JJICKTPOHHBIX Ta6nnuax, MNpCACTAaBIATL U AHAJIIM3UPOBATH
Ta0MMYHYI0 HHPOPMAIIMIO B BUJIE TPa(hHKOB U JUarpamu;

® YUTaThb U OTJIAXKUBATH IIPOIPAMMBI Ha SA3BIKE IIPOrPAMMHMPOBAHMS, CO34AaBaTh IIPOrPaMMBI
Ha A3BIKE IPOrPaMMHUPOBAHHUS 110 UX ONHUCAHHUIO,

¢ CTpOUTH W aHAJIU3UPOBATH Ta6JII/IL[BI HCTHUHHOCTHU OJId JIOTHMYCCKOI'O BBbICKAa3bIBaHUA,
BBIUHCIATH JIOTHYCCKOC 3HAUCHUC CIIOXKHOI'O BBICKAa3bIBaHUA 110 HW3BCCTHBIM 3HAYCHUAM
SJICMCHTApPHBIX BBICKaSBIBaHHﬁ;

® OIICHMBATH YHCIIOBBIC TMMapamMeTpbl HHPOPMALMOHHBIX OOBEKTOB M MPOIECCOB, OICHUBATH
00BbEM MaMATH, HEOOXOIUMBIN JUIsI XpaHEeHUs1 WH(GOPMAIMU, OILICHUBATh CKOPOCTH Mepeladyu U
00paboTku nHpopmanuy,;

00J1)ICEH  UCNONBb306aMb NPUOOPemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOl
OeamenbHOCHMU U NOGCEOHEGHOU HCUSHU:
® OCYILIECTBJIATH MOMCK U aHATTN3 MHPOPMAIIUH B PENISIIUOHHBIX 0a3ax JaHHBIX;
® CO37aBaTh U HCIIOJIb30BAaTh CTPYKTYPhl XpPaHECHUS TaHHBIX;
® TPOBOAMTH CTATUCTHUYECKYIO 00pabOTKY JaHHBIX

2. COAEPXXAHUE ITPOI'PAMMBbI

2.1. Y4eOHBIH mJIaH

B B TOM 4HCIIE Bun u popma

cero

Ne HanmenoBanwue pa3ﬂeH9B u Ay, TpaxT. KOHTPOJLS

/i JUCTIMTITAH (MOJTYJICH) 4ACOB JeKuuu | 3aHsTHA

1 2 3 4 5 6

1. | Moayasb Nel. YcTHBI ompoc,
[IporpammupoBaHnue, 361K MUChMEHHas padora,
nporpammupoBanus Python 16 4 12 TECTUPOBAHNE




Moayab Ne2. YcerHblii onpoc,
Anrebpa JIOTUKH, 3a/1a91 C 16 6 10 UCbMeHHas paboTa,
YCIIOBUSIMU TECTHPOBAHUE
Monayab Ne3. YcrHblii onpoc,
Cucrembl CUUCIICHHUS, 3aa41 16 6 10 MUChMEHHas pabora,
Ha CHCTEMbI CUUCIICHHUSI TECTUPOBaHUE
Moayab Ne4., YcrHblii onpoc,
KoaupoBanue, xpanenue u nucbMeHHas pabora,
nepenavya nHGOpPMaIINH, 16 6 10 TECTUPOBAHUE
3aJlayM Ha KOAUPOBaHUE

uHpOopMaIMU

Monayab NeS. YcrHblii onpoc,
Pemenue 3anay npu nomomu 16 4 12 MUCbMEHHAas paboTa,
tabaui 1 hopmyn Excel TECTUPOBAHNUE
Mopnyab Ne6. YcTHBIN onpoc,
Pemenue 3amau mpukiagHOTO 16 4 12 nMUCcbMeHHas paboTa,
coJiepKaHus TECTHPOBAHUE
Monyab Ne7 YcrHblii onpoc,
PekypcuBHBIE aITOPUTMBI. 16 6 10 MUCbMEHHas paboTa,
Teopus urp TECTUPOBAHUE
Mopnyab Ne§. YcTHBIN onpoc,
Hcnonb30BaHue anropuTMoB 16 6 10 nMcbMeHHas pabora,
MIPH PEIICHUU 33724 TECTHPOBAHUE
IPOrPaMMHUPOBAHHUS

Hroro: 128 42 86

2.2. KajnennapHblii yueOHbli rpadpuk

Hepuon 06)1;’ et HaumenoBanmne moxnyns
(aHm)
Mopynb Nel. [IporpammupoBanue, sSi36IK IPOTPaMMUPOBAHUS
OKTSOPb Ay porp p porp p
Python
HOSIOPb Monynbs Ne2. AnreOpa JIOTHKH, 33J1a49H C YCIOBUSIMH
Mopynp Ne3. Cuctemsbl cUUCICHUS, 33]Ja4l HA CUCTEMBbI
nexkabpb
CUMCJICHHUS
JHBADE Monynb Ned. KogupoBaHue, XpaHEHUE U Iepeaada
P nH(popMaIuu, 3a1a4u Ha KOAMPOBAHKE HHPOPMAIUH
Monynb NeS. Perenne 3agaq npu moMory tadbmauiy 1 popmym
despannb Ly Aad 1p I 1L 1 hopmy.
Excel
MapT Monaysnb Ne6. Pemienne 3ajau NpuKIaHOTO COASPKAHUS
arnpesb Monaynb Ne7. PekypcuBHbIE aJITOpUTMBI. Teopust urp
aii Monynb Ne8. Mcrnionp30BaHuE alrOPUTMOB IIPH PELIEHUH 3aa4
MIPOrpaMMHUPOBAHUS

iy

2.3. PaGouas nporpamma

Jun o0yyenus OynyT onpeaesieHbl B pacUCaHUy 3aHATHI IPU HAOOpe TPYIIIBI Ha 00y4YeHHUE

Moayas Nel. IporpammupoBaHue, si3bIK porpaMmMupoBanus Python

Sanar ua Ne - 8

YcraHoBKa cpejibl TPOrpaMMHUPOBaHHsI, THITBI TAHHBIX U CTPYKTYP B si3bike Python, mpocTeiitme
ITOPUTMBI, ycroBusl. [lepebopHbie anropuT™Mbl, HUKIBL. CIUCKH, METOBI PA0OOTHI CO CITUCKAMHU.
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Ctpoxku, MeToIbI paboThl co cTpokamu. Daiiel, cunThiBaHue u3 (aitioB. OyHKIMHN, CO3aHUE U
ucrnoib30BaHue (GyHKIMH. BeTpoeHHbIe OMOMMOTEKH, MOAKIIOYCHNE U UCTIOIb30BaHUE. 3a1aun
Ha 0a30BbIC AITOPUTMEI.

Monynp Ne2. AnreOpa JIOTHKH, 3aa9H C YCIOBHIMH

SarsaT g Ne 9 — 16

Ucropust anreOper noruku. Omneparuu anreOpbl jgoruku. IlocTtpoeHune TabIWIl MCTUHHOCTH.
3aKkoHBI anreOpbl JIOTUKH, YIPOIIEHUE JIOTHYECKUX BbIpakeHui. I[locTpoeHne aaropuTmMoB co
CIIO)KHBIMH ~YCIIOBUSIMH JUIsi peIIeHUs] 3anad. Vcrmoib30BaHME TPOrpaMMHUPOBAHUS LIS
NOCTPOCHUS TaOIMIl UICTUHHOCTH. Vconbp30BaHue aNropuTMa «rpy0ooro B3JiomMay» Ui pelIeHUs
3a/1a4 areOphl JTIOTHKH.

Mogyns Ne3. Cucrembl cunciieHHs, 321241 HA CHCTEMbI CUMCIeHHSA

Sangr ug Ne 17 — 24

Bunapl cuctem cumcinenus. [1o3unmoHHBIE CHCTEMBI CUUCIICHHS. PasBepHyTas 3amuch 4ucia.
ANTOpPUTM TIEpeBOJA M3 JACCATUYHOW CUCTEMBl CUHCICHHS B JIOOYI0. AINTOPUTM IEpeBoja U3
000 CHCTEMBI CUHMCICHHS B JCCATHYHYIO. BCTpoeHHBIE BO3MOXHOCTH s3bika Python mis
nepeBo;[a MC)KI[y CUCTCMAaMM CYUCICHUS. BCTpOGHHBIe BO3MOXHOCTH KOMHBIOTepa JJI
MepeBoia MEXy CUCTEMaMU CuucieHus. Vcronp30BaHME alropuTMa «rpyOoro B3JIOMay s
pemeHI/m 3a1a4 C CUCTEMAaMHU CUUCIICHHUA.

Mogyns Ne4. KonnpoBanue, XxpaHeHHe U nepegada nHGoOpManuu, 321241 HaA KOAUPOBaHUe
uHpopmManumn

Zanar wg Ne 25 — 32

[Tonstne xomupoBanue. IlocumBosibHOE kKoaupoBaHue. IlocTpoeHue nepeBa KOAUPOBAHUS.
[Ipsimoe u ob6patHoe ycnoue @aHo. MouHoCTh andaButa. Equaniel usmepernus nHGOpMaIum.
HexomupoBanue. KomupoBanue rpadudeckoit wuHpopMmanmu. KoaupoBanwe 3BYKOBOM
uHpopmauuu. ['mOpuanbie BuIel KogupoBanusa. [lomcuér oObema HH(DOPMAIIMOHHOTO
coobmenusa. lMcnonb3oBaHue anroputMa «rpy0ooro B3loMa» JUIsl  peIleHHs 3ajad  C
KOJMPOBAaHUEM HH(POPMAIIHH.

Monynb Ne5. Pemenue 3aad mpu momomu Taonumn u popmyn Excel

Zanar wg Ne 33 — 40

[Iporpammuoe obOecmneuenune st paboTel ¢ Tabmuuamu. Dopmyinel  ycnoBuil. Dopmyiisl
MaTeMaTudecKux omneparuii. dopmupoBaHue ymMeHHs 00padaThBaTh YMCIOBYIO HH(OPMAIUIO B
ANIEKTPOHHBIX Tabnuuax. Ces3u B Oa3e maHHbIX. Perienue 3amad ¢ 6a3amu naHHBIX. PemieHue
3a7a4 ¢ MaTeMaTHYeCKUMH yCJIOBUSAMH. PerreHue 3asady AMHAMUYECKOTO MPOTPAaMMHPOBAHMS.
[MapannenbHoe mporpaMMHUpPOBaHUE.

Mognyns Ne6. Pemenue 3aqad mpruKJIaJHOTO COACPKAHUL

Zanar wa Ne 41 — 48

DopMHUPOBaHUE YMEHHUS OCYLIECTBIATh MH(OPMAIIMOHHBIN MOMCK CPEICTBAMHU OIEPALMOHHOM
CHUCTEMBI WJIM TEKCTOBOTro mpoueccopa. Cpena u s3blk mporpammupoBanus Kymup. Yciosus,
LIMKJIBI B sA3BIKE NTporpaMMupoBanust Kymup. Mcnonaurenu B si3pike nporpammupoBanus Kymup.
dopMHUpOBaHHE yMEHHUS MPEACTaBIATh W  CUUTHIBATh JAaHHBIE B  Pa3HbIX THIAX
UH(POPMALIMOHHBIX MOJIeTIeH (CXeMBbl, KapThl, TAOIUILIBI, TPAaPUKH U HOPMYJIBI).

Mognyns Ne7. PekypcuBHEI€ aITOpUTMEL. Teopus Urp

Zanar wg Ne 49 — 56

[Tonsitue pexypcuu. Brrancnenne peKyppeHTHBIX BbIpaxkeHUH. Vcmonb3oBanne QyHKIMN A
pereHus 3agau peKypcud. Mcnonp3oBaHue criMcKa Ui pelieHne 3a1ad peKypcun. bubmmorexu
s3bIKa MporpammupoBanus Python ncnons3yemsie ipu pabore ¢ pekypcueil. TepMHHBI TeOpUU
urp. I[locTtpoenue nepesa urpel. AIrOpUTM pELICHUs 33a4 TEOPUHU UTP «BPYUHYIO». AJITOPUTM
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peureHus 3ajaad TeopuH Urp npu momoum Excel. Pemenne 3amay Teopuu Wrp mpH MOMOIIA
IPOTPaMMHUPOBaHUS: (PYHKIMOHAIBHBIN MOJIX0, PEKYPCUBHBINA OIXO0/1, aITOPUTM C IIaraMH.

Mognyns Ne8. Mcnionb30BaHuE alTOPUTMOB IIPH PEIIEHAH 3a1a4 IPOrpaMMHUPOBaHHU
Zanar wa Ne 57 — 64

DopMHUpPOBaHUE YMEHHSI COCTaBUTh AITOPUTM OOPAaOOTKM YHCIOBOM IMOCIEI0BATEILHOCTH H
3alucarh ero B BUJE MpocToii mporpammel (10—15 cTpok) Ha s3bike mporpamMupoBanus Python.
ANropuT™MBI paboThl C CUMBOJIBHON HMH(pOpManueii: mpocToi nepedop, BCTPOCHHBIE (PYHKIIUH.
AnTOpuTMBI  pabOTHI € TIEJOYUCICHHOW WH(MOpMAIMen: MpocToil mepedop, BCTPOCHHBIC
¢yHkuuu, «rpyobiii B3nom». PabGora ¢ mackamu. CoprtupoBka. PoOpMHpOBaHUE YMEHUS
co3maBatb  coOcTBeHHBIe  mporpammbl  (20—40  CcTpok) aNug  aHaIM3a  YHCIOBBIX
MOCJIEN0BATEIBHOCTEN

2.4. OueHka Ka4yecTBAa OCBOECHMS NMPOrPaMMbl

@®opMbI aTTECTALMHU

[TpoMeKyTOUHOM M UTOTOBOM aTTECTALUK HE TPEAYCMOTPEHO.

Texyumii KOHTPOJIb B pOpMe: YCTHOTO OIpOca, MUCbMEHHOM pabOThl U TECTUPOBAHHUSL.
TpeOoBaHMs K OlIEHKE KA4eCTBA OCBOCHHUS MPOTrPaMMBbI

®opma Kpurtepun ouneHuBaHusi
KOHTPOJIS OTJIMYHO Xopomo YAOBJI. HEY/J0BJI.
1 2 3 4 5
B otBere OcHOBHBIE Tema gacTUYHO TeMma ne
KA4eCTBCHHO BOIIPOCHI TEMBI packpbita. OTBET |pacKphiTa.
PaCKpBITO PACKPBITHI. cnabo [TousTHiiHBIN
coJiepXaHue CrtpykTypa OTBETa |CTPYKTYpPHUpPOBAH. |armapaT OCBOEH
TeMbl. OTBET B I1eJIOM ajckBaTHa | [loHATHITHEBIN HEYJIOBJIETBOPUTE
XOpOIIO Teme. XOpoLIo amnmnapaT OCBOEH JIBHO.
CTPYKTYPHUPOBAH. |OCBOEH JaCTHYHO. Ilonnmanne
YcrHbIi IIpekpacHo MTOHSATUNHBIN ITonumanue Marepuala
onpoc OCBOCH ammapar. OTJICIBHBIX (dbparmeHTapHoe
MOHATUNHBIN [IpoeMOHCTPUPOB |TIOJIOKEHUHN U3 WIIA OTCYTCTBYET.
anrmapar. aH XOpOLIni Marepuasa mno
[IponeMoHCTpUPO |ypOBEHB TEME.
BaH BEICOKUH MMOHUMAaHUS
YPOBEHD Marepuaa.
MMOHUMAaHUS
Marepuaa.
Yyammpiics Vuammiics Yyammiics VYyamuiics
BBITIOJIHII O€3 BBIIOIHII O€3 BBITIOJIHIII O€3 BBIITOJIHUII MEHEE
HEOYETOB HE Heno4ETOB OT /5% |HemouétroB oT 56% |56%
menbie 90% ot |10 90% ot 1o 75% ot MPEUI0KEHHBIX
KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA 3aJIaHNH.
TTHCEMEHHAS HpGIUIOZKGHHLIX Hpe;[noziceHHbe npez[nozKeHHHx
pabota samannii / I samaanii / I samannii / I
BBITTOJTHUIT BCE BBIIOIHIUI HE MEHEE | BBITOIHII OT /5%
NPEUIOKECHHBIC 90% ot kommryectBa |10 90% ot
3aJIaHKs, HO MPEIUIOKEHHBIX KOJIMYECTBA
nomyctui 1 u3 3aJIaHi U MPEITIOKEHHBIX
CIIELYIOIINX nonyctui 1 u3 3a71aHAN U
HEIOYETOB: CJIeIYIOIIUX JOMYCTHJI OJIUH




- pelieHue Henouéros / WJIM  |unm nBa u3
HEIOCTATOYHO BBITIOJIHI BCE CIICTYIOIINX
000CHOBAHO; TpeJIOKEHHBIS Henouéros / NJIN
- B pelICHUU 3aJaHus U BBITIOJIHIJT HE MEHEE
UMeEETCs JOMYCTHII 2 U3 90% ot Konm4ecTBa
HETOYHOCTE B CJIEIYIOIINX MPEUIOKEHHBIX
YKa3aHuHu Ha HEeJOYETOB. 3aJaHui U
HCIIOJIb3yEeMbIe - peleHue JOTTYCTHI 2 WK 3
CBOMCTBA, HEJIOCTATOYHO U3 CIEIYIONINX
oTpeIeTICHU, 000CHOBAHO; genouéros / NJIN
MPHU3HAKH, - B pEIICHUU BBIITOJTHUJI BCE
TEOPEMBI; HMeEeTCs NPEUIOKECHHBIC
- IPOU3BEICHBI HETOYHOCTH B 3aaHusl, HO
JIAIITHHE yKa3aHUU Ha IomycTui 4 u3
JICUCTBUS, HE UCIIOJNIb3YEMBIC I (S13% 01111704
BEIIyIIHE K CBOMCTBA, HEIOYETOB.
OCHOBHOMY orpeeneHus, - pelieHue
pe3ynbTary MPU3HAKH, HEJIOCTATOYHO
pelieHus; TEOPEMBI; 000CHOBAHO;
- TOTTYCTHII - POU3BEACHBI - B peIICHUU
BBIYHCIIUTEIHYIO |JTUITHUE TCUCTBUS, | IMEETCS
OIINOKY, HE HE BeAyIINE K HETOYHOCTH B
BITUSIONIYIO HA OCHOBHOMY yKa3aHUU Ha
XOJI TaNbHEHIINX |pe3yJIbTaTy UCTIONIb3yEMbIC
pacCyXIeHHUI; pelIeHuS; CBOICTBa,
- TIOJTYYHIT - TOTTYCTHIT oTpesieNieHus,
HeTPaBUITbHBII BBIYMCIIUTEIIbHYIO |TIPU3HAKH,
OTBET B omnoOKy, He TEOPEMBI;
pe3yJibTare BIIMSIONIYIO Ha XOJ |- POU3BEICHBI
BBIUMCIUTEIBHON | JAILHEUIIINX JIMIIIHUE JeHCTBUS,
OIITHNOKH. paccyXJICHUI; HE BEIyIIHe K
- TIOJTYYHIT OCHOBHOMY
HeTPaBUIIbHBII pe3yabTaty
OTBET B Pe3yJIbTATE | pEUICHHUS;
BBIYMCIIUTEIILHON |- TOTTYCTHII
OIIIMOKH. BBIUHCIUTEIHHYIO
omuoKy, He
BIIUSIONIYIO Ha XOJ]
NaJILHEUIITNX
paccyXIeHUH;
- TTOJTY UM
HEIPaBUJIbHBII
OTBET B PE3yJIbTATE
BBIYHCIIUTEILHOM
OIITHOKH.
Yyammiics VYuarnuiics Yyarmiics VYuyanuiics
BBITIOJHII 0€3 BBITIOIHII 0€3 BBITIOJHII 0€3 BBIIIOJTHUJI MEHEE
HEJI0YETOB HE He04eToB OT 75% |HeaO0UETOB OT 56%
TectupoBanue |Menbiie 90% or |10 90% ot 56% nmo 75% ot MPEI0KEHHBIX
KOJIMUCCTBA KOJIMYECTBA KOJIMUCCTBA 3aJaHuiH.
MPEUIOKEHHBIX TMIPEIUTOKEHHBIX MPEUIOKEHHBIX
samanmii / I samanuii / JIN samanmii / I




BBITIOJIHI BCE
NPEUIOKEHHBIC
3aJIaHKs, HO
nonyctun 1 u3
CJEeIYIOIINX
HEIOYETOB:

- penieHue
HEIOCTATOYHO
000CHOBAHO;

- B pelICHUH
HMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
HCITOJTh3yEMBIC
CBOICTBA,
oTpeIeTICHU,
MPU3HAKH,
TEOPEMBI;

- POM3BEICHBI
JIMIITHUE
JIeHCTBHSA, HE
BEIyIIHE K
OCHOBHOMY
pe3yabTaty
penieHus;

- IOy CTHII
BBIYHCIIUTEIbHYIO
omnoKy, He
BITUSIONIYIO HA
XOJ JaJIbHEUIITNX
pacCyKIeHHUi;

- IOy YU
HEMPaBUIbHBIN
OTBET B
pe3yJibTare
BBIYHCIIUTEILHOM
OIITNOKH.

BBITIOJIHIII HE MCHEE
90% ot KonmuecTBa
TMPEIUIOKEHHBIX
3aJaHui U
nonyctui 1 u3
CJIEIYIOIINX
Hemouéron / UJIN
BBITIOIHI BCE
TMIPEIOKEHHbIE
3aJaHKS U
JOMYCTHII 2 U3
CJIeIYIOIINX
HEI0YETOB:

- pereHue
HEIOCTATOYHO
000CHOBAHO;

- B peLIEHUNU
HMECTCS
HETOYHOCTH B
YKa3aHUU Ha
HCIIOTb3yEMBIC
CBOICTBA,
ompeeeHus,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIMIITHUE JICHCTBHS,
HE BeIyIlIHe K
OCHOBHOMY
pe3yabTaty
perieHus;

- IOy CTHUII
BBIYMCIIUTEIbHYIO
omnoKy, He
BIIMSIONIYIO Ha X0/
aJIbHEUIINX
pacCyXIeHUI;

- TIOJTYYHIT
HEMPaBUIbLHBIN
OTBET B pPE3yJIbTATE
BBIYMCIIUTEIILHOMN
OIIIMOKH.

BBITIOIHII OT 75%
g0 90% ot
KOJIMYECTBA
MPEUIOKEHHBIX
3aIaHui 1
JIOTTYCTHJI OJTUH
WM IBa W3
CIICTYIOIIHUX
nexoucTon / NJIN
BBITIOJIHIJT HE MEHEE
90% oOT KoIMUeCTBa
MPEUIOKEHHBIX
3aIaHui U
JOMTYCTHI 2 WK 3
U3 CIEIYIOUIUX
genouéros / NJIN
BBITIOJIHI BCE
NpeJUI0KEHHbIE
3aJaHus, HO
JorycTtui 4 u3
CJICTYIOIINX
HEJ0YETOB:

- penieHue
HEI0CTAaTOYHO
000CHOBAHO;

- B pEUICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHWU Ha
UCIIOJIb3yEMbIE
CBOICTBA,
onpeieNeHus,
MPU3HAKH,
TEOPEMBI;

- POU3BEICHBI
JIMIIIHUE JeHCTBUS,
HE BeIyIIHe K
OCHOBHOMY
pe3yabTaty
pelieHus;

- IOy CTHII
BBIYHUCIIUTEIbHYIO
omuoKy, HEe
BIIUSIONIYIO HA XOJ1
NaJILHEHIITNX
paccyKIeHHU;

- TTOJTY UM
HEIPaBUJIbHBII
OTBET B PE3yJIbTATE
BBIYHCIIUTEILHOM
OIITHOKH.




OueHoYHBIE CPeICTBA

Mopyas Nel. IIporpammupoBanue, A3bIk nporpammuposanus Python
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Ha3oBuTe THIIBI JaHHBIX B S3bIKE TIporpamMMupoBanus Python

2) Urto o3navaet Beipakenue While B si3pike nmporpammupoBanus Python?

2. IlucbMeHHast padoTa: (MpuMepbI 3aJaHUI)
1) OOBsiBUTE IByMEPHBIN MacCHB (MaTpHIly) pa3MepoM 3X3, 3al0THEHHBIH HYISIMA
2) Hanmmure nmporpammy. JlaHo TpexsHauHoe urciao. Haiigure cymmy ero mudp.

3. TectupoBaHue 1o cogep:kaHUI0 MOAYsi Nel: (MpuMepbI 3a1aHUI)
1) Ompenenute, mMpu KakOM HaWOOJbBIIEM BBEIEHHOM 3HAYCHHM IEPEMEHHOM S mporpamma
BBIBEJIET YKCIIO 64.
s = int(input())
n=1
while s < 47:
s=s+4
n=n*2
print(n)

2) ABTOMAT MOJy4aeT Ha BXO/[ YECTHIPEX3HAUHOE YHCIIO (YMUCIIO HE MOXKET HAUMHATHCS C HYJIS).
[To ATOMY YHCITy CTPOUTCS HOBOE YHCJIO MO CIAEAYIOIIUM ITPaBUJIaM.

1. CxnagpiBaloTCsl OTAETBHO TIepBasi U BTOpasi, BTOpasi U TPEThs, TPETh U 4eTBEPTAst LUDPHI
3aJIaHHOTO YHCJIA.

2. HaumeHnbIlas U3 MOJIYYEHHBIX TPEX CYMM yaISETCS.

3. OcraBuuecst Be CyMMBI 3aITMCHIBAIOTCS IPYT 32 IPYTrOM B TOpsIIKE HEYyObIBaHUS 0€3
pas3aenuTenen.

[Ipumep. Ucxonnoe uncino: 1982. Cymmsr: 1 +9=10,9+8 =17, 8 +2 =10. Ygansercs 10.
Pesynbrar: 1017.
VYxaxure HanOoJbIIIee YUCIIO, TpU 00paboTKe KOTOPOTO aBTOMAT BBIAAET pe3yibTar 1315.

Monayas Ne2. AnreOpa JIOTUKH, 3aJa49¥ C YCIOBUAMHU

1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) HazoBuTe 6a30BbIc Omepaiyy anreOpbl JJIOTHKN?

2) Kak 3By4nT 3aKOH UCKJIFOYCHUS TPETHETO U JUIS YETr0 UCTIONb3YeT?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)
1) CocraBbTe TabaMIy HICTHHHOCTH BhIpakeHus ((X A =y) V (W — 2)) = (2 =X).
2) Yupocture Beipakerue ((x € Q) — (x € P)) —» ~(x € A).

3. TectupoBaHue Mo coaepKkaHUI0 MOAYJIsi Ne2: (mMpuMepbI 3a1aHUI)

1) Jlornueckas Gpynkuus F 3amaéres Beipakenuem (X A 1y) V (W — 2)) = (2 =X).

JlaH YacTUYHO 3amOJHEHHBIA (DparMeHT, colepKamiuii HeMOBTOPSIOIINECS] CTPOKH TaOJHIIBI
UCTUHHOCTH (yHKIMH F.

Omnpenenure, KakoMy CTOJOIy  TaONUIBI HMCTUHHOCTH  COOTBETCTBYET KaXIas U3
NIEPEMEHHBIX X, Y, Z, W.



Ilepemennas 1 |Ilepemennas 2 | [lepemennas 3 |[lepemennas 4 | ®ynkuus
z y w X F
1 0 0 1 1
0 1 0 0 1
0 7 7 1 1

B orBere HanumuTe OYKBHI X, Y, Z, W B TOM TOpPSAKE, B KOTOPOM HIYT COOTBETCTBYIOIIUE UM
ctonOibl  (cHavanma  OykBa, COOTBETCTBYIOIAsh TEPBOMY  CTOJOIly; 3areM OyKBa,
COOTBETCTBYIOII[asi BTOPOMY CTOJIOITY, U T. 1.).

2) Ha uucnoBoii npssMoii qanbl 18a otpeska: P =[3, 38] u Q =[21, 57]. KakoBa Hanbosbas
BO3MOXKHAsI JUIMHA HHTEpBaja A, 94TO JIOTUYECKOE BBIPAKEHHE

(x€Q)— (X EP) —>~(xEA)

TOXIACCTBCHHO UCTUHHO, TO CCTh MPUHUMACT 3HAUCHHUC 1 npu J'IIOGOM 3HA4YCHUHN HepeMeHHOﬁ X.

Monyab Ne3. CucreMsbl CAMCICHAA, 3a1aU1 Ha CUCTEMBI CIMCICHUA
1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) Yto Takoe OCHOBaHUE CUCTEMBI CUNCIICHUS?

2) Ha3oBute andaBuT mecTHaIIaTepUIHON CUCTEMBI CUUCIICHUSI.

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

1) IepeBeaute urciao 200 B ABOUYHYIO CHCTEMY CUHCIICHHS, 3aTEM B BOCBbMEPHUHYO.
2) Beruuciure 911 - 320 — 39— 27

3. TecTupoBaHuUe MO cOAEP:KAHUIO MOAYJIsI Ne3: (mpuMepbI 3a1aHUii)
1) Bce 4-0ykBenHbIe ciioBa, coctaiennsie u3 0yks K, JI, P, T, 3anucansl B andaBUTHOM

MOPSAJKE U TPOHYMEPOBAHBI.

Bor Havano cniucka:

1. KKKK

2. KKKJI

3. KKKP

4. KKKT

3anuIIuTe CI0BO, KOTOPOE CTOUT MOA HOMEPOM 67.

2) Ha Bxop anropurma momaérest HaTypaibHOe 4nucyio N. AJITOPUTM CTPOUT MO HEMY HOBOE
yucio R cnenyromum 06pa3om.

1. CrpouTtcst gBonuHas 3anuch yucna N.

2. Jlanee sTa 3amuch 00padaThIBACTCS MO CIAEAYIOUIEMY TIPABIITY:

a) eciu ynciio N kpaTHO 3, TOrAa B KOHEL AOIMCHIBAETCSA TPU MIIAAIIUX pa3psiaa MOJIy4eHHON
JBOUYHOM 3aIHCH,

6) ecnu uncno N He kpaTHO 3, Tor[a B KOHEIl JOMHUCHIBACTCS IBOMYHAS [TOCJIEI0BATEILHOCTD,
ABIISIONIASCS PE3YIBTATOM YMHOXKEHHS 3 Ha 0cTaToK oT AeneHus yucna N Ha 3.

[TomrydyenHast TakuM 00pa3oM 3amucCh SIBISETCSA ABOUYHOM 3alHMChI0 HCKOMOTO uncia R.
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Hanpumep, nig ucxognoro uucia 510 = 1012 pesynaprarom sBisiercs unciio 1011102 = 4610, a
Ju1st ucxogHoro uncia 910 = 10012 pesynabraTom siBisiercst uunciio 10010012 = 73 10.

VYxkaxure HanOombIee yucio N, mociae 00paboTKH KOTOPOTO C MOMOIIBIO ATOTO aJroOpuTMa
nosrydaercs uncio R, menbmee 100. B oTBeTe 3anuimTe 3TO YUCIO B AECATUYHON CUCTEME
CUMCIICHUS.

Monyab Ne4. KomupoBanue, XxpaHCHHE B Iepenada HHYOpManuy, 3aja9y Ha KOTUPOBAHUE
HHPOpMaIuH

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Kak 3Byuut npsimoe ycioue @ano? [1jist 4ero oHO UCHONb3yeTcs?

2) HazoBute enuHUIIBI H3MEPEHHS HHGOPMAIIHH.

2. [Incbmennas padora: (mpuMepbI 3aJaHUil)

1) Jlns XpaHEHUs CXKaTOro MPOU3BOIBHOTO PAcTPOBOrO M300paxeHus pazmepoM 192 Ha 960
nukcenei orBeneno 90 Koaiit mamsatu 6e3 yuéra pazmepa 3arosioBka (aiina. [Ipu cxxatum o0béM
daitna ymensiaercs Ha 35%. [l KomupoBaHMs LBETa KaXKJIOTO IHUKCEIS MCIOIb3YeTcs
OJIMHAKOBOE KOJMYECTBO OUT, KOAbI MHUKCEJIEW 3amUCBIBAIOTCS B (aill OIMH 3a JIpyrum 0Oe3
npoMexyTKkoB. Kakoe MakcuMaabHOE KOJMYECTBO ILIBETOB MOXHO MCIOJNb30BaThb B
HN300paKCHHUH ?

2) Omnepanzapl apu(METUIECKOTO BBIPAYKCHUS 3aIMCAHbl B CHCTEME CUMCIICHUSI C OCHOBaHUEM
15:

123x515 + 1x23315

B 3ammcu umcen mepeMeHHOW X oOo3HayeHa HewsBecTHas mudpa u3 andasuta 15-pudHO
cuctembl cuucieHusd. Onpenennre HauMeHblIee 3HaA4€HUE X, TP KOTOPOM 3HAYEHHE JaHHOIO
apruMeTUYECKOT0 BBIpaKeHHS KpaTHO 14. {5 HaliIeHHOTO 3HAYEHUS X BBIYMCIIMTE YaCTHOE OT
JIeNIeHHsI 3Ha4eHUs! apu(PMETHUECKOTO BBIPAXKEHHUS Ha 14 U yKa)XHUTE €ro B OTBETE B JACCATUUHOM
cucteme cumciienus. OCHOBaHUE CUCTEMbI CUHCIICHHS B OTBETE YKa3bIBaTh HE HYKHO.

3. TectupoBaHue o coaepkaHuI0 MOAYJisi Ned: (mpuMepbI 3a1aHUI)

1) [Ipu peructpanii B KOMIIBIOTEPHOW CHCTEME KaXIOMY OOBEKTYy MPHUCBAUBACTCS
uneHTudukaTop, cocrosmuii u3 113 cMMBOJIOB M coAep Kaluil TOJIBKO NECATUYHBIE U(PHI U
cUMBOJIBI U3 2025-CUMBOJIBHOTO crHenuajgbHOro andasura. B 0a3e MaHHBIX AN XpaHCHHS
KKJIOTO HIEHTH(HUKATOpa OTBEIECHO OJMHAKOBOC M MHHHUMAJIBLHO BO3MOXKHOE IIEJIO€ YHUCIIO
Oaifr. [Ipy 3TOM HCHONB3YIOT MOCHMBOJIBHOE KOJIUPOBAHUE HUICHTH(PHKATOPOB, BCE CHMBOJIBI
KOJUPYIOT OJJMHAKOBBIM 1 MUHUMAJIBHO BO3MOKHBIM KOJTMYECTBOM OWT.

Omnpenenute 00bEM namstu (B K6aiT), HeoOXxoaumblit 17t xpaneHus 32 768 uaeHTu(uUKaTopos.
B orBeTe 3amummTe TOIBKO [EJIOe YUCIO — KOoandecTBO KOaiiT.

2) Ilo xaHay CBsI3W MepeAaroTcsi COOOIICH s, COIepKAIIHe TOJIBKO YeThipe OykBol: A, b, B, T'.
Jns mepenaum MCHoNb3yeTcsl IBOWYHBIN KOJ, yAOBJIETBOpstomMi ycioBuio Pano. KogoBbie
cioBa Just OykB m3BecTHel: A — 0, b — 1111, B — 1010. Haiinure ko MUHUMAaIHHOU THHBI
s OykBel . Ecnii TakuxX KOJIOB HECKOJBKO, YKaXUTE KOJ C MHHUMAJIBHBIM YHCIOBBIM
3HAYEHUEM.

Mopayab NeS. Pemrenne 3aga4 npu nomouu tadaun u ¢popmya Excel
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) ns yero HyXeH QUIbTP?

2) Kax ObIcTpO cKOmUpoBaTh POPMYITYy Ha BECh 3aJaHHBIN IIPOMEKYTOK?

2. [Incbmennas padora: (mpuMepbI 3aJaHUI)
1) OtcoprtupyiiTe nepBblii cTOIOCI TAOIHIIBI IO BO3PACTAHHIO, & BTOPOM 10 YOBIBAHUIO
2) IlepeMHOXbTE /1BA CTOJIONA MTPH TOMOIIU OJJHON (POPMYJIBI.
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3. TectupoBaHme Mo coaepKkaAHUI0 MOAYJIs1 NeS: (mpuMepbI 32/1aHUI)

1) B oaiine 3_1.xls mpuenén dparment 6a3nl maHHBIX «[IpOAyKTH» O MOCTaBKax TOBAPOB B
MarasuHbl paiioHOB Topoja. baza TaHHBIX COCTOUT U3 TPEX TAOIHII.

Tabnuna «/{Bu>keHue ToBapoB» COJNEPKUT 3aIUCH O MOCTaBKaX TOBAPOB B Mara3uHbl B TEUECHUE
nepBoit nekaapl uioHs 2021r1., a Takke HHPOpPMAIMIO O TpoAaHHBIX ToBapax. Ilone Tun
onepayuu cOaepX UT  3HadeHue [locmynienue wnu [Ipodaxca, a B COOTBETCTBYIOIIEE
nosne Konuuecmeo ynaxkoeok, wim. 3aHeceHa WH(GOpPMAIMA O TOM, CKOJBKO YIMAaKOBOK TOBapa
NOCTYNWJIO B MarasuH WiM ObUIO MPOJAHO B TeueHUEe [JHSA. 3aroJioBOK TaOJMIBI MMEET
CIEAYIOLIUNA BU.

ID onepaunu | [lara | ID marasuna | Aptukyin | Tun onepaunn | KonnuyectBo ynakoBok, | Llena,
IIT. py0./mT.

Tabmuna «ToBap» copepkUT HHPOPMAIIHIO 00 OCHOBHBIX XapaKTEPUCTUKAX KAXKIOTO TOBapa.
3aro0BOK TaOJIUIIBI UMEET CIICTYIONTUN BU/I.

Aptukyn | Otaen | HaumenoBanue | En. u3m. | Konuuectso | [TocTaBuuk
B YIIaKOBKE

Tabnuua «Marazun» colepXHUT HH(POPMAIMIO O MECTOHAXOKJICHUH Mara3uHoB. 3arojJ0BOK
TaOJIHUIIBI UIMEET CIIeLYIOIINI BUI.

ID mara3una | Paiton | Anpec

Ha pucynke npuBeneHa cxeMa yka3aHHOM 0asbl TaHHBIX.

MarazmH

[EewxeHue TOBapoOB . ¥ ID marazumHa
¥ ID onepaumn Pasion
Aava Aapec
IC} marazvHa J
ApTiakyn — Tosap
Tun onepayam
¥ ApTHICYA
KonWuecTBo ynakosox
Oraen
Llexa
HaumeHoBaHKE

EavHnua mamepeHna
KonMuecTeo B YNaKoBKEe

MpoMzBoAMTENE '

Hcnonb3ys nadopmaruio u3 npuBeAEHHOW 0a3bl JaHHBIX, OMPEETUTE OOl BeC (B KT)
Kpaxmalia KapTo(eabHOro, IOCTYNHUBIIEro B Mara3uHbl 3apeyHoro paiioHa 3a nepuox ¢ 1 mo 8
UIOHS BKJIIOUUTEIBHO.

B oTBere 3anumuTe TOIBKO YUCIIO.

2) Otkpoiite ¢aii 3JeKTPOHHOM TaOIHUIIBI, COAEPIKAINEH B KaKIOH CTPOKE IMATh HATYPaTbHBIX
qHCce.

Onpenenure KOJIMYECTBO CTPOK TaOIHIIbI, COAEPKAIIMX YUCIA, 111 KOTOPHIX BHIMOJIHEHBI 00a
YCIIOBHS:

— Ka)KJI0€ YHUCIIO B CTPOKE BCTPEYAETCs 110 OJJHOMY pasy,
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— yTpOEHHasi cyMMa MaKCMMaJIbHOT'O U MUHUMAJIbHOTO 3HAYEHU HE MPEBbIIIAET YIBOCHHON
CYMMBI OCTaBIIUXCS YUCEL.
B oTBeTe 3anumuTe TOJIBKO YUCIIO.

Monayab Ne6. Pemenne 3aqa4 NpuKJIaIHOTO COAEPKAHUS

1. YcTHbIi onpoc: (MpuMepbI BONPOCOB)

1) Yro nemaetr UcnonauTens Uepemaxa B cpeze nporpammupoBanust Kymup?
2) Kak nHaiitu ciioBo B TekcToBOM pepakrope Word?

2. IlncbMenHas padora: (mpuMepsbl 32 aHUH)

1) Hamwummrte nporpammy mias Mcenonautens UYepemaxa, 9ToObl B pe3ysibTare MOIYYHICS
kBazapar 10 Ha 10 kieTok.

2) UcnomuuTens mpeobpasyer Yrucio Ha SKpaHe.

VY ucnonHUTeENs €cTh IB€ KOMaH Ibl, KOTOPBIM IIPUCBOCHBI HOMEPA:

1. llpudaBsb 2

2. YMHOXBb Ha 2

[lepBast U3 HUX yBEJIMYMBACT YUCIIO HA SKpaHe Ha 2, BTOpasi yBEJIMUMUBAET YHCIIO HAa SKpaHe B JIBa
paza.

[TporpamMma A1 MCIOTHUTEINS — 3TO MOCIEI0BATEIILHOCTh KOMAH/I.

CKOJIBKO CYLIECTBYET MPOrpaMM, JJIsl KOTOPBIX MPU UCXOJTHOM YHcIie | pe3ysbTaToM sIBIsETCA
YUCIo 52, ¥ IPU 3TOM TPAECKTOPHS BEIYMCIECHUM COAEPKUT yucio 187

3. TectupoBaHue 1Mo coaepKkaHUI0 MOIYJIs1 Ne6G: (mMpuMepbI 3a1aHUI)

1) Ha pucyHke npeacraBiieHa cxema JIopor, cs3biBatonux ropona A, b, B, I, I, E, XK, 3, 1, K,
JI, M. Tlo xaxxmoi 1opore MOXHO JBUTaThCS TOJIBKO B OJJHOM HANpPaBJICHUHU, YKA3aHHOM
cTpenkoil. CKOJIBKO CYIIECTBYET PA3IMUHBIX MyTel U3 ropoja A B ropo M, npoxonadumx yepes
ropon K u He mpoxoasumx yepe3 ropoa K?

K

b E
B;

A 1—'? 70—)- o M
| 3

2) Ha pucynke cripaBa cxema gopor H-ckoro paitona nzo0paxena B Buze rpada; B Tadimie
CIIeBa COJEPIKATCSI CBEICHUS O MPOTHKEHHOCTH KaXKI0H M3 3THX JIOPOT (B KHJIOMETPax).

R4

11 |12 | 113 | 114 | 115 | 116 | 117 A

m 7 b

n2|7 8 3 |4 B T

3 8 11 |6 o
4 11 5 B K

s 3 16 |5 9

16 4
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7 9

Tak kak TabIUIly M CXeMy PHCOBAJIM HE3aBUCHUMO JPYr OT Jpyra, TO HyMepaiusi HaceaEHHbIX
MyHKTOB B TaOJMIIE HUKAK HE CBsi3aHa ¢ OyKBEHHBIMH 00O3Ha4YeHHUsIMU Ha Tpade. Onpenenwure,
KaKoBa JUIMHA JOPOTU U3 IMyHKTa A B myHKT ['. B oTBeTe 3anummure 1en0e 4uciao — TakK, Kak OHO
yKa3aHo B TabuIIe.

Mopnyas Ne7. PexkypcuBHble anroputmbl. Teopust urp
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Maiite onpeaesiecHue PeKypPCHH.

2) JlaiiTe onpeeneHne BRIMTPBIIIHON CTPATErHH.

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) Hanumute peKypCUBHBIN arOPUTM IS BBIUKUCIICHUS N-0T0 YiICHA MOCIeI0BATEIbHOCTH
OubaHHaAYM.

2) CocTaBbTe MOJHOE ACPEBO UIPHI: CHAYaIa B KY4KE JIOKHUT 5 CIIMYEK; JIBa UTPOKA YOUPAIOT
CIIUYKH 110 oYepeu, mpuieM 3a 1 Xoa MoxkHO yOpath | win 2 CIUYKHU; BEIMTPBIBAET TOT, KTO
OCTaBHT B Ky4ke | CInuKy.

3. TectTupoBaHme MO coaepKAHUI0 MOAYJIsl Ne/: (MpuMepbI 32/1aHUI)
1) Anroput™ BeraucieHus 3HaueHus QyHKIH F(N), Tae N — HaTypanbHOE YKCII0, 3a1aH
CJIETYFOIIIMMH COOTHOIIICHUSIMU:

F(1)=1;
F(n) =n+F(n— 1), ecitu N 9étHo;
F(n)=2-F(n—2), ecau n > 1 u mpu 3TOM HEYETHO.

UYemy paBHO 3HaueHue GpyHkimu F(24)?

2) JlBa urpoka, Ilers u Baus, urpator B cienyromyro urpy. llepeq urpokamu JIEKUT Kyda
kamHel. Wrpokum xomaT mo ouepenu, nepBbii xox genaer Ilets. 3a oauWH XOI WIPOK
MOJKET J00aBUTh B KY4Yy OAMH KaMeHb UM YBEJIHYUTH KOJINYECTBO KaMHel B Ky4Ye B /IBa
pa3a. Jlns Toro 4roObl AenaTh XOJbl, Y KaXKAOIO UTPOKA €CTh HEOIPAaHMUYEHHOE KOJIUYECTBO
KaMHEH.

Urpa 3aBepiaercss B TOT MOMEHT, KOTJIa KOJIMYECTBO KaMHEN B Ky4e CTAHOBUTCA HE MeHee 129.
[ToGenureneM cuMTaeTcs UrPOK, CHENABLIMMA MOCIEAHUN XOJ, T. €. MEPBBIM MNOIYUYHBIIUN Kydy
u3 129 win Gonblie kaMHeH.

B HavanbHBII MOMEHT B Kyue Ob110 S KamHeit, 1 <S < 128.

byzneM roBopuTh, 4TO UTPOK MMEET 8bIUSPLIUHYIO CIpame2uo, €CIU OH MOXET BBIMIPATh NPU
JTrOOBIX X0/1aX MPOTUBHUKA.

VYkaxure Takoe 3HaueHHe S, mpu KoTtopoM IleTss He MOXKeT BeIMIpaTh 3a OJUH XOJ, HO IpH
mro6om xone Iletn Banst MokeT BHIMTPATh CBOMM MEPBBIM XOJIOM.

Mopnyas Ne8. cnionbp30BaHne anrOpUTMOB NIPH PEIICHAH 3a1a4 IPOrpaMMHUPOBaHHUS
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Kak HaliTH MUHUMAJIbHBIN 3JIEMEHT TIOCIICIOBATEIIBHOCTH ?

2) Kax BBITOJHUTH COPTHPOBKY Ha si3bike Python?

2. [Incbmennas padora: (mpuMepbI 3aJaHUil)
1) Cpenu 3aaHHON TOCIEIOBATEILHOCTH YHCENl HAWIUTE MUHHMAJIBHBIN IOJOKUTECIbHBIN
3JIEMEHT KpaTHbIN 21.
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2) Haiigute Komn4ecTBO BXOXIEHUH mocienoBaTenbHocTd AB B 3amanHoM daiine.

3. TectupoBaHue no coaep:xkaHui0 MoayJasi Ne8: (mpuMepbI 3a1aHUI)

B ¢aiine comepkuTcs MOCIEAOBATEIBHOCTh IETBIX YHCEN. DIEMEHTHI IOCIEI0BATEILHOCTH
MOryT npuHuUMaTh Menble 3HadeHuss ot —10000 mo 10000 BxmrounrtenbHO. Onpenenute
KOJIMYECTBO Map IMOCIEAOBATEIIbHOCTH, B KOTOPBHIX TOJBKO OJHO YMCIIO OKaHYMBAaeTCs Ha 3, a
CymMMa KBaJpaTOB »JJEMEHTOB IIapbl HE MEHbIIE KBaJgpara MaKCHUMaJIbHOTO 3JIEMEHTA
MOCJIEIOBATEIbHOCTH, OKaH4YMBarollerocs Ha 3. B oTBere 3anummuTe ABa 4YHUCia: CHaJala
KOJIMYECTBO HAWJIEHHBIX Nap, 3aTEM MAaKCUMaJIbHYIO U3 CYMM KBAaJpaTOB AJIEMEHTOB TaKUX Iap.
B nmanHOM 3amadye moA TMapod MmOApasymMeBAETCS J1Ba HUAYLIMX IOJAPSAX  DJIEMEHTa
MIOCJIEI0BATEIbHOCTH.

2) Ha3oBéM Macko# 4mcia MOCIENOBATEIBLHOCTD HH(P, B KOTOPOW TaKkKe MOTYT BCTPEYATHCS
CJIEIYIOIIHE CUMBOJIBI:

— CHMBOJI «?» 03HA4YaeT POBHO OJHY MPOU3BOILHYIO HPPY;

— CHMBOJI «*)» 03HauaeT JIIoOyI0 MOCIe0BaTENbHOCTh LGP MPOU3BOJIBLHON UIMHBI; B TOM
guclie «*)» MOXKET 3a/1aBaTh U MyCTYIO MOCIEI0BATEIHHOCTb.

Hanpumep, macke 123*47?5 coorBercTBytoT unicia 123405 u 12300405.

Cpeny HaTypalbHBIX umcel, He mpesbimaronmx 100 maiimuTe Bce ymcla, COOTBETCTBYIOIIME
macke 1?2139*4, nensmuecs Ha 2023 6e3 ocraTtka. B oTBeTe 3amuimmuTe B MEPBOM CTOJOIE
TaOMIBI BCE HaWJCHHBIE 4YHCIIa B TOPSAOKE BO3pACTaHUS, a BO BTOPOM CTOJIOIE —
COOTBETCTBYIOIIIME UM PE3yJIbTaThl AEIEHUS 3TUX yncen Ha 2023.

3. OPTAHM3ALMOHHO-IEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALIUU
ITPOI'PAMMBbI

3.1. TpeOoBaHusi K MATEPUATbHO-TEXHUYECKHM YCJIOBHSAM:

OcBoeHHE KypCOB TMPEANONAaracT HUCHOIb30BaHUE  CJIEAYIONIET0  MaTepHUaIbHO-
TEXHUYECKOTO 00€CTICUCHHUS:

- CHOeNUATH3UPOBaHHAS ayJUTOPHUs, BMECTUMOCTBHIO Ooznee 15 demoek. TumoBas
KOMIUIEKTAlMsI ayAUTOPUM COCTOUT U3 MYJIbTUMEAUMHOrO 000pyAoBaHUs (KOMIBIOTED,
IIPOEKTOD);

- pa3aaTOYHBIN MaTepuall.

3.2. Y4ueOHO-MeTOoqHYeCKOe H HH(OPMALIMOHHOE o0ecTedeHune

OcHogHble UCMOYHUKIL:

1. KIO. Ilonskos, E.A. Epemun: Mupopmatuka. 11 kiacc. ba3oBbiii u yriryOnaéHHBIM
ypoBHU. U31-Bo «IIpocBemenue» 2022.

2. bocora JI. JI., bocoBa A. FO. 11 xmacc. bazoBeiii ypoenn. M3n-Bo «IIpocBemieHue»
2022.

3. Cemakun U. I', Xennep E. K, llecrakosa JI. B. Uudopmaruka 11 knacc. YriayOneHHbIN
ypoBeHb. M3n-Bo «IIpocBemenney 2022

4. Cemakun W.I', lllenna T.}O., lecrakosa JI.B. Mudopmaruka. 10 xmacc. YrmyOneHHbIN
ypoBeHb. M31-Bo «bunom» 2021.

5. bocora JI. JI., bocoBa A. FO. 10 knacc. bazoBsiii ypoBenb. M3n-Bo «IIpocBemienne»
2022.
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JlononnumenvHvle UCMOYHUKU!
1. C.C. KpbuioB. Meroauueckre pEeKOMEHJAUUU JUIsl YYUTENed, MOATOTOBIICHHBIE Ha

OCHOBE aHaJIM3a TUMHYHBIX OMMO0OK ydacTHHUKOB EI'D 2022 roga mo MHOOPMATUKE
u UKT.

2. Mbtuz Dpuxk Mzyuaem Python: mporpammupoBanue urp, BU3yaim3alivs JaHHBIX, BEO-
npunoxenus. U3n-Bo «bubnumoreka nporpammuctay 2022.

IIpoecpammnoe obecnevenue u Humeprem-pecypcol

1. https://inf-ege.sdamgia.ru/ O6pa3oBaTenbHBIA MOPTAT JIs MOATOTOBKH K SK3aMEHaM.
NudopmaTtuka

2. http://fipi.ru/  Odwunmanbueiit  caiit  ®DepepalbHOTO WHCTUTYTA  MEJArOTHYCCKUX
M3MEpPEHU

3. https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/ HaBurarop EI'D
Pocobpnanzopa

4. https://resh.edu.ru/ Poccuiickas 371eKTpOHHAs IIKOJIA

3.3. KaapoBoe odecnieueHne 00pa3oBaTeIbHOI0 NMpoiecca

TpeboBanus k KBaTM(UKAIIMH [TEAArOTMYECKUX KaPOB:

[Temarornyeckuii cocraB, OOydYalOIIMK TIO JOMOJTHUTEIBHONW 00IIe00pa3oBaTeIbHOM
nporpaMMe, COCTOMT W3 CICIHMATUCTOB C BBICIIUM MpOo(ecCHOHANBHBIM 00pa30BaHHUEM,
MMEIOIINM CTaX TeJarOTHYECKON paboThI 1O JaHHOW CTIEIIMAIBHOCTH HE MeHee 3-X JIeT.

4. PYKOBOJUTEJIb U ABTOP(bI) IOT'PAMMBbI

PykoBoauTes:
Nonenko Cepreit MBanoBuu, aupexkrop YMI] tectupoBanus u noaroroBku k EI'D n I'MA
HenapramenTa o6pa3zoBanusi KOV.

ABTODBI:

TarupoB PaBuns PadratoBuy, crapmuii npenogaBarenb Kadeapbl CHCTEMHOTO aHAJIM3a
NHcTrTyTa BEIYUCTUTEIFHON MaTeMaTUKA U MH(POPMAITMOHHBIX TexHoJoTHi KDY

[Ipunomsun  Anton OneroBuy, mnpenojaBarenb uHPopmatukn YMIl TectupoBanus wu
noarotoBku k EI'D u 'A JlemapramenTta oopazoBanus KDV,
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