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

HopMmaTuBHy10 paBOBYIO0 OCHOBY pa3pabOTKU MPOrpPaMMbl COCTABIISIOT:

— @epnepanbHblii 3akoH OT 29 nekabps 2012 roma Ne 273-®@3 «O6 obOpa3oBaHuu B
Poccuiickoit ®eneparuny;

— Ilpuka3z Munnpocsemenusi Poccun ot 27 umtong 2022 r. Ne 629 «O06 yTBep)aeHuu
[Topsinka opranu3aiui U OCYLIECTBIEHUS 00pa30BaTeNIbHON 1€ATEeIbHOCTH MO JOMOJIHUTEIbHBIM
00111e00pa30BaTEIbHBIM TPOTPaMMaM»;

— Ilpuka3 MunoOpazoBanus P® ot 05 mapra 2004 1. Ne 1089 «OO6 yTBepxkacHUU
(denepaabHOrO KOMIIOHEHTa TOCYIApCTBEHHBIX 0Opa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO (ITOJTHOTO) 00IIET0 00pa30BaHUS.

1.2. AKTyaJIbHOCTH POrPaMMbI
IIporpamma npenHasHadeHa Ui IOATOTOBKM K EQMHOMY TOCyaapCTBEHHOMY 3K3aMEHY IIO
o0pa3oBaTenbHON MporpamMMe CpeaHero oOmiero ooOpazoBaHusi kypca «MHbopmaruka» s
IIKOJIBHUKOB. AKTYaJbHOCTh 3aKJIIOYAeTCsi B PAa3sBUTUU KyJIbTYpbl INPOrpaMMHUPOBAHUS U
obecrieueHUH WX TOTPEOHOCTEH IO YCBOCHHIO HABBIKOB pabOThl C KOHTPOJIBHBIMU
U3MEPUTEIBHBIMU MaTepraiaMu EMMHOTo ToCy1apCTBEHHOTO SK3aMeHa.

1.3. HanmpaBjieHHOCTh  NPOrpaMMbl —  COLMAJBHO-TYMaHUTapHas  (COIMAIBHO-
neJaroruyeckas).

1.4. Kareropuu o0y4arommuxcs
Hacrosimass  mporpamMma  mpenHasHaueHa A ydammuxed 11 kimaccoB  cpeqHUX
0011e00pa30BaTebHBIX Y4Y€OHBIX 3aBEACHUN, Ui CTYACHTOB CTAapIIMX KYpPCOB CPEIHUX
CTCMATbHBIX YYEOHBIX 3aBEICHHUH, a TaKXKe JJIS JIMI, YK€ UMCEIOIIUX TOJHOE CpEeIHee WA
CpeHee crenuanbHoe 00pa3oBaHue.

1.5. Cpok ocBoenusi mporpammbl — 128 akagemudeckux 4dacoB (32 Henmenu). [lepuon
OCBOCHHMS MPOrpamMMbl: OKTAOpb 2024 r. — maii 2025 .

1.6. ®opma o0yuyeHusi — 3a04YHAsT C MPUMECHEHHEM IUCTAHIIMOHHBIX O00pa30BaTEIbHBIX
TEXHOJIOTHUH.

1.7. ®opmbl U peKUM 3aHATHI.
3aHATHS COAEPKAT TEOPETUYECKYI0 M MPAKTUYECKYI0 YacTH. TeopeTHdecKas 4acTh 3aHSTHUS
POBOTUTCS B ()OPME JICKIIMHU, BKIIOYAIONICH B ceOs JEMOHCTPALMIO PEUICHUH MPOrpaMMHBIX
3amad  Kypca. [IpakThyeckass 4YacTh 3aHATHS pPEATM3yeTCS B BHIE CaMOCTOSTEIHHOTO
KOMITHIOTEPHOTO TIPAaKTUKyMa W TIOCJIEAYIOMIET0 COBMECTHOTO pPa30opa CIIOKHBIX 3alaHHi.
Pexxum 3aHATHN: OMH JCHB (IBA 3aHATHS) B HEJEINIO, MPOIOJDKUTEIIEHOCTh OJJHOTO 3aHATHS 2
aKaJIeMUYECKHX Jaca.

1.8 llesab u 321244 MPOrpaMMbI
e OBJaJIcHHE 3HAHWSAMU W YMEHHSMH IO TIpeAMETy HH(OpMaTHKa, HEOOXOJWMBIMHU IS
yCOCHIHOTO  MPOXOXKJACHUSA  BBIITYCKHBIX W  BCTYINUTCIIBHBIX I/ICHBITaHI/II\/'I, MMPOOOJIZKCHU A
00pa30BaHUs U OCBOCHHSI N30paHHOW CIIEMAIBHOCTH Ha COBPEMEHHOM YPOBHE;



® Ppa3BUTHUE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS, aITOPUTMHUYECKON
KyJbTYypbl, KPUTHYHOCTH  MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM Juid  Oy;yuien
npo¢eCCHOHATIBHOMN IEeATENLHOCTH, a TAKXKE MOCIEAYIOUIEro 00yueH sl B BBICIIEH LIKOJIE.

1.9 TpeOoBaHus K pe3yJibTATAM 0CBOEHHS IPOrPaMMBbI
B pezynemame oceoenus npoecpammul yuawuiics

001)ICEeH 3HAMb/NOHUMAMb:

e 3HaueHHWE WHJIEH, METONOB MU pE3yJbTAaTOB anreOpbl JIOTUKH, IMPOrpaMMHUPOBAHUS U
MH(OPMALIMOHHBIX MTPOLIECCOB JIJIsl TOCTPOEHUS MOJIEeIel peallbHbIX MPOLIECCOB U CUTYAIINIA;

® BO3MOXXHOCTHU CTPYKTYp [HaHHBIX JUISI XpaHeHHs HMH(OpMAlMM MU UX MPaKTHUYECKOE
[IPUMEHEHUE;

e TpeOOBaHMS TEXHUKU OE30MACHOCTH, TUTHEHBI, 3PTOHOMUKU M pecypcocOepexeHus npu
pabote co cpencTBamu HHGHOPMATH3AILINH;

00J1)1CeH yMemp:

¢ MOJICIUPOBATH O6I>CKTBI, CUCTCMbI W TIIPOLECCCHI, CTPOUTH HH(bOpMaHHOHHBIG MOACIn
O6I>CKTOB, CHUCTCM U IPOLUCCCOB B BUAC aJITOPUTMOB,

® UHTEPIPETHPOBATh PE3YJIBTAaThl MOJACIUPOBAHUSA, MCIOIB30BaTh T'OTOBBIE MOJEIH,
OLICHUBATh UX COOTBETCTBHE PEAIbHOMY OOBEKTY M IENISIM MOJCIMPOBAHNUS, HHTEPIPETUPOBATD
PE3yNBTATHI, TOJIy4aeMBbIE B X0J1€ MOJECIUPOBAHNSI PEAJIbHBIX ITPOLIECCOB;

¢ JIPOBOJUTH BBIYUCIICHHA B JJICKTPOHHBIX Ta6nnuax, MNpCACTAaBIATL U AHAJIIM3UPOBATDH
Ta0MMYHYI0 HHPOPMAIIMIO B BUJIE TPa(hUKOB U AUarpamm;

® YUTaThb U OTJIAXKUBATH IIPOIPAMMBI Ha SA3BIKE IIPOrPAMMHUPOBAHMS, CO34ABaTh IIPOrPaMMBI
Ha A3BIKE MPOrPaMMHUPOBAHHUS 110 UX ONHUCAHHUIO,

¢ CTpOUTH W aHAJIMU3UPOBATH Ta6JII/IL[BI UCTHUHHOCTHU OJId JIOTHMYCCKOI'O BBbICKAa3bIBaHUA,
BBIYHCIATH JIOTHYCCKOC 3HAUYCHUC CIIOXKHOI'O BBICKAa3bIBaHUA 110 HW3BCCTHBIM 3HAYCHUAM
SJICMCHTApPHBIX BBICKaSBIBaHHﬁ;

® OIICHUBATh YMCJIOBBIE MapaMeTpbl HH(OOPMALMOHHBIX OOBEKTOB U MPOLECCOB, OLEHUBAThH

00BbEM MaMATH, HEOOXOMUMBIN JUIsI XpaHEeHUs! WH(POPMAIMU, OIICHUBATh CKOPOCTH Mepeladyu U
00paboTku nHpopmanuu;

00/1)1CeH  UCNOIb308AMb NPUOOPemeHHble 3HAHUA U YMEHUA 6 HNPAKMUYecKou
0esAmenbHOCHmU U NOBCEOHEBHOU HCUSHU:
¢ OCYLCCTBJIATH IMOUCK U aHAJIN3 I/IH(bOpMaI_[I/II/I B PCIBINUOHHBIX 6a3ax JIaHHBIX,
® C037aBaTh U UCIOIL30BaTh CTPYKTYPhI XPAHEHUS JaHHBIX;
® TIPOBOJIUTH CTATUCTHYECKYIO OOPaOOTKY JaHHBIX;

2. COAEPXXAHUE ITPOI'PAMMBbI

2.1. Y4eOHBIH mJIaH

B B TOM 4HCIIE Bun u popma

cero

No HaumenoBanue pa3z[en93 u aylL TpaxT. KOHTpOJIS

/i JTUCTIMTITAH (MOJTYJICH) HACOB JeKIAR SAHSTHS

1 2 3 4 5 6

1. | Moayasb Nel. 16 4 12 YcTHBI ompoc,
[IporpammupoBaHnue, 31K MHUCbMEHHAas




nporpammupoBanus Python pa0ora,
TECTUPOBaHUE
Moayab Ne2. YcerHblii onpoc,
Anrebpa JOTHKH, 337a4U C 16 6 10 MUCbMEHHAas
YCIOBUSAMU pa0ora,
TECTUPOBaHUE
Monayab Ne3. YcrHblii onpoc,
CucTeMbl cUHCTICHHUS, 16 6 10 MUCHbMEHHAs
3a/1a4d Ha CUCTEMEI pabora,
CUHCIICHUS TECTUPOBaHUE
Monayab Ne4. YcrHblii onpoc,
KonupoBanue, xpanenue u MUCbMEHHAs
nepeaada nHGpopMaIum, 16 6 10 pabora,
3aJjauu Ha KOJAUPOBAHUE TECTHPOBAHUE
nHpopmaru
Mopnyab NeS. YcTHBIN onpoc,
Pemenue 3anay npu MUCbMEHHAas
16 4 12
MOMOIIM TabmuI ¥ popmyt pa0ora,
Excel TECTHPOBAHUE
Mopnyab Ne6. YcTHBIN onpoc,
Pemrenue 3agau 16 4 12 HHUCbMEHHAas
MPUKIIQJHOTO CONEPKAHMS pa0ora,
TECTUPOBaHUE
Moayas Ne7 YcerHblii onpoc,
PekypcuBHBIE alNTOPUTMBL. 16 6 10 MUCbMEHHAas
Teopus urp pa0ora,
TECTUPOBAaHUE
Mopnyab Ne§. YcTHBIN onpoc,
Hcnons3oBanue 16 6 10 MUCbMEHHAas
aJITOPUTMOB IIPH PELICHUN pa0ora,
3aJ1a4 MPOrpaMMHUPOBAHHUS TECTUPOBaHUE
Hroro: 128 42 86

2.2. KanennapHblii yueOHblii rpadpuk

Ilepuoxa o0yuenust

HaunmenoBanmne moxyist

()Y
OKTABPS Monynb Nel. ITporpamMmmupoBanue, s3bIK
nporpammupoBanus Python
HOAODb Monayab Ne2. AnreGpa JIOTHKH, 331241 C YCIOBUSMHU
1exabph Monaynb Ne3. Cuctemsbl CUUCIICHUS, 3a1a4d HA CUCTEMBbI
CUHCIICHUS
— Monayns Ned. KogupoBanue, XxpaHeHUE U Miepeaada
uHbOpMaNNH, 331341 HAa KOJUPOBaHUE HHPOPMALIUU
dbespas Monynb NeS. Perienne 3aa4 mpu moMoIIu TabIUI] 1
dbopmyn Excel
MapT Monynb Ne6. Pemienue 3aau npukiagHoro
COJlepKaHus
arnpenb Mopynb Ne7. PekypcuBHbI€ alropuTMsl. Teopust urp
Mail Monaynb Ne§. Mcnosib30BaHME aITOPUTMOB IPH




‘ pELICHUU 33J1a4 IPOrPaMMUPOBAHUS

Y Jluu o6yuenus OyayT onpesiesieHbl B pacMCaHHH 3aHATUI IPpU HAG0pE FPYIIbI Ha 00yYeHHE

2.3. PaGouas nporpamma

Moayas Nel. IporpammupoBaHue, si3bIK porpaMmMupoBanus Python

Sanmar ug Ne [- 8

YcraHoBKa cpejibl TPOrpaMMHUPOBAHHSI, THITBI TAHHBIX U CTPYKTYP B si3bike Python, mpocTeiitme
ITOPUTMBI, ycioBus. [lepebopHbie anropuT™bl, HUKIBL. CIOUCKH, METOBI paOOTHI CO CITUCKAMH.
Ctpoxku, MeToIbI pPaboThI co cTpokamu. Daiibl, cunThiBaHue u3 (aitioB. OyHKIMH, CO3aHUE U
ucrnoib30Banue (GyHKIMH. BeTpoeHHbIe OMOMMOTEKH, MOAKIIOYEHNE 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 TabmWIl MCTUHHOCTH.
3aKkoHBI anreOpbl JIOTUKH, YIPOIIEHUE JIOTHYECKUX BbIpakeHui. I[locTpoeHue aaropuTmMoB co
CIIO)KHBIMH YCIIOBUSIMH JUIs peIIeHus: 3anad. Vcrmoib30BaHWE TPOrpaMMHUPOBAHUS LIS
NOCTPOCHUS TaOIMIl UICTUHHOCTH. Vconbp30BaHue aNropuTMa «rpy0ooro B3JioMa» Ui pelIeHUs
3a/1a4 areOphl JTIOTHKH.

Mogyns Ne3. CucreMbl cuncieHHs, 321241 HA CHCTEMbI CUMCIeHHS

Sangr ug No 17 — 24

Bunapl cuctem cumcinenus. [1o3unnoHHBIE CHCTEMBI CUUCIICHHS. PasBepHyTas 3amuch 4ucia.
ANTOpPUTM TIEpeBOJa M3 JACCATUYHOW CUCTEMBl CUHMCICHHS B JOOYI0. AINTOPUTM IepeBoja U3
000 CHCTEMBI CUHMCICHHS B JCCATHYHYIO. BCTpoeHHBIE BO3MOXKHOCTH s3bika Python mis
nepeBo;[a MC)KI[y CUCTCMAaMM CYUCICHUS. BCTpOGHHBIe BO3MOXHOCTH KOMHBIOTepa JJI
MepeBoia MEXy CUCTEMaMU CuucieHus. Vcronp30BaHHE alropuTMa «rpyOoro B3JIOMay Jis
pemeHI/m 3a1a4 C CUCTEMAaMM CUUCIICHHUA.

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

Zanar wg Ne 25 — 32

[Tonstue xomupoBanue. IlocumBosibHOE KoaupoBaHue. IlocTpoeHue nepeBa KOAUPOBAHUS.
[Ipsimoe u ob6patHoe ycnoue @aHo. MomuHoCTh andaButa. Equnniel usmeperns nHGoOpMaIum.
HexomupoBanue. KomupoBanue rpadudeckoit wuHpopManmu. KoaupoBanwe 3BYKOBOM
uHpopmauuu. ['mOpuaneie BuIbl KogupoBanusa. [lomcuér oObema MH(DOPMAITMOHHOTO
cooOmenusa. Mcnonb3oBanue anroputma «rpy0ooro B3oMa» JUIsl  peIEeHUs 3ajad  C
KOJMPOBAaHUEM HH(POPMAIIHH.

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

Zanar wg Ne 33 — 40

[Iporpammuoe oOecmneuenune st paboTel ¢ Tabmuuamu. Dopmyinel  ycnoBuil. Dopmyiisl
MaTeMaTu4ecKux omneparuii. dopmupoBaHue ymMeHHs 00padaThIBaTh YMCIOBYIO HH(POPMAIUIO B
ANIEKTPOHHBIX Tabnuuax. Ces3u B Oa3e maHHbIX. Pernienue 3amad ¢ 6a3amu naHHBIX. PemieHue
3a7a4 ¢ MaTeMaTHYeCKUMH yCJIOBUSAMH. PerreHue 3amady AMHAMUYECKOTO MPOTPAaMMHPOBAHMS.
[MapannenbHoe mporpaMMHUpPOBaHUE.

Monayns Ne6. Pemenne 3a1aq mpuKIagHOTO COAEPKAHUSA

Sanmar ng Ne 41 — 48

DopMHUPOBaHUE YMEHHUS OCYLIECTBIATh MH(OPMAIIMOHHBIN MOMCK CPEICTBAMHU OIEPALMOHHOM
CHCTEMBI WJIM TEKCTOBOToO mpoueccopa. Cpena u s3blKk mporpammupoBanus Kymup. Yciosus,
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IIUKJIBI B SI3BIKE TIporpamMupoBanus Kymup. McnonauTenu B si3p1ke iporpaMMupoBanust Kymup.
CDOpMI/IpOBaHI/Ie YMCHUA MMpEaACTaBJIATh n CUHUTHIBATH JaHHBIC B Pa3HbIX THUITIax
nH(pOpPMAITMOHHBIX MOeNel (CXeMbl, KapThl, TAOIHUIII, TPAQUKHA U (POPMYIIBI).

Mogyns Ne7. PekypcuBHEIE aITOpUTMEL. Teopus urp

Zanar wg Ne 49 — 56

[Tonsitue pexypcuu. Brrancnenne peKyppeHTHBIX BbIpaxkeHUi. Vcmonbp3oBanne QyHKIUN aJIs
peleHus 3agau peKypcud. Mcnonp3oBaHue CrIMCKa IS pelIeHne 3a1ad peKypcuu. bubmmorexu
s3bIKa MmporpammupoBanus Python ncnons3yemsie nipu pabore ¢ pekypcueil. TepMHHBI TeOpUU
urp. IlocTtpoenue nepesa urpel. AIrOpUTM pELICHUs 33a4 TEOPUHU UTP «BPYUHYIO». AJITOPUTM
peleHus 3a1a4 Teopur Urp npu momomru Excel. Pernenue 3amau Teopuu Wrp mpu MOMOIIN
IPOTPaMMHUPOBaHUS: (PYHKIMOHAIBHBIM MOJIX0/, PEKYPCUBHBINA OIXO0/1, AITOPUTM C IIaraMH.

Mogyns Ne8. Mcnonb30BaHuEe alTOPUTMOB IIPH PEIIEHAH 3a1a4 IPOrpaMMHUPOBaHHUS
Zanar wa Ne 57 — 64

DopMHUpPOBaHUE YMEHHSI COCTaBUTh AITOPUTM OOPAaOOTKM YHCIOBOM IOCIEI0BATEILHOCTH H
3almucarh ero B BUJE MpocToii mporpammel (10—15 cTpok) Ha s3b1ke mporpamMupoBanus Python.
ANropuT™MbI paboThl C CUMBOJIBHON HMH(pOpManueii: mpocToi mnepedop, BCTPOCHHBIE (PYHKIIUH.
AnTOpUTMBI  pabOTHI € IIEJOYUCICHHOW WH(MOpMAIMel: MpocToil mepedop, BCTPOCHHBIC
¢yHkuuu, «rpyobiii B3nom». PabGora ¢ mackamu. CoprtupoBka. PoOpMHpOBAHHE YMEHUS
co3maBatb  coOcTBeHHBIe  mporpammbl  (20—40  CcTpok) aNA  aHaNM3a  YHCIOBBIX
MOCJIEN0BATEIbHOCTEN

2.4. OueHka Ka4yecTBAa OCBOECHMS NMPOrPpaMMbl

@®opMbI aTTECTALMHU

[TpoMeKyTOYHOM M UTOTOBOM aTTECTALUK HE TPEAYCMOTPEHO.

Texyumii KOHTPOIIb B (pOpMeE: YCTHOTO OIpOca, MUCbMEHHOM pabOThl U TECTUPOBAHHUSL.
TpeOoBaHMs K OLIEHKE KA4eCTBAa 0CBOCHUS NMPOrPaMMBblI

®opma Kpurtepun oueHuBaHus
KOHTPOJIS OTJIMYHO Xopomo YAOBJI. HEY/J0BJI.
1 2 3 4 5

B otBere OCHOBHBIE Tema yacTUuHO TeMma He
KaueCTBEHHO BOIIPOCHI TEMBI packpeita. OTBET | pacKphbITa.
packpbITO PACKpPBITHL. cimabo [TousTHiHBINA
coepKaHue CtpyKTypa OTBETa |CTPYKTYpUPOBAH. |ammapaTr OCBOCH
TeMbl. OTBET B IIeJIOM ajeckBaTHa | I loHaTHiiHbBIN HEYIOBJIETBOPUTE
XOPOILIO Teme. XOpollIo arnmapar OCBO€H JIBHO.
CTPYKTYpHUPOBAH. |OCBOEH YaCTHUYHO. [lonumanue

YcrHbiit IIpekpacHo TTOHSITUHHBIN [Tonnmanue Marepuaia

onpoc OCBOCH amnmnapar. OTJCIBHBIX ¢dbparmMeHTapHoe
MTOHATUHHBIN [IponeMOHCTPUPOB | OJIOKEHUN U3 WJIA OTCYTCTBYET.
amnrmapar. aH XOpOIIU Marepuaa 1o
[IponeMoHCTpUPO |ypOBEHB TEME.
BaH BEICOKUH IMIOHUMAaHUS
YPOBEHb Marepuaia.
IMOHUMAaHUS
Marepuaa.
Yyammiics VYuarnuiics Yyarmiics VYuyanuiics
ITucemenHas

BBITIOJHII 0€3 BBITIOIHII 0€3 BBITIOJHII 0€3 BBIIIOJIHUJI MEHEE

pabora N N N
HEJI0YETOB HE HemouéToB oT /5% |Hegouéro ot 56% |[56%




Menbire 90% ot
KOJINYECTBA
MPEJUIOAKEHHBIX
samannii / I
BBITIOJIHI BCE
NPEUIOKECHHBIC
3aJIaHKs, HO
nomyctun 1 uz
CJIEIYIOIINX
HEIO0YETOB:

- penieHue
HEIOCTATOYHO
000CHOBAHO;

- B pelICHUH
HMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
UCIIOJIb3yEMBIC
CBOICTBA,
onpeieNeHusl,
MPU3HAKH,
TEOPEMBI;

- POM3BEICHBI
JIAIIIHEE
JIeHCTBHA, HE
BEIyIIHE K
OCHOBHOMY
pe3yabTaty
pernieHus;

- IOy CTHII
BBIYHMCIIUTEIbHYIO
omnoKy, He
BITUSIONIYIO HA
XOJ JaJIbHEUIITNX
pacCyKIeHHUi;
- TIOJTYYHIT
HEMPaBUIbHBIN
OTBET B
pe3yJibTare
BBIYHCIIUTEILHOM
OIITHNOKH.

10 90% or
KOJIMYECTBA
MPEIUIOKEHHBIX
samaanii / I
BBITIOJIHIII HE MCHEE
90% ot KoymMuecTBa
TMPEIUIOKEHHBIX
3aJaHui U
nonyctui 1 n3
CJIeTYIOIINX
unegouéros / UJIN
BBITIOJIHI BCE
TMIPEUIOKEHHbIE
3aJaHusg U
JOMYCTHII 2 U3
CJIeTYIOIINX
HEI0UYETOB:

- pelieHue
HENOCTATOYHO
000CHOBaHO;

- B peUIeHUH
HMECTCS
HETOYHOCTH B
YKa3aHUH Ha
HCIIOIb3yEMBIC
CBOICTBA,
ompeecHUs,
MIPU3HAKH,
TEOPEMBI;

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

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

- TIOJTYYHIT
HEMPaBUIbHBIN
OTBET B pPE3yJIbTATE
BBIYMCIIUTEIILHOMN
OIIIMOKH.

10 75% ot
KOJINYECTBA
MPEJUIOAKEHHBIX
samannii / I
BBIIOJHI OT 75%
o 90% or
KOJIMUCCTBA
MPEUIOKEHHBIX
3aIaHui U
JIOTTYCTHJI OJTUH
WU Ba U3
CIICTYIOIIHNX
uegouéros / MJIN
BBITIOJIHIJT HE MEHEE
90% oOT KoIMUeCTBa
MPEUIOKEHHBIX
3aIaHui U
JOIYCTHII 2 1iu 3
U3 CIIETYIOITNX
HexoucTon / NJIN
BBITIOJIHIJT BCE
NpeJUI0KEHHbIE
3aJaHus, HO
JorycTtui 4 u3
CIICTYIOIINX
HEI0YETOB:

- penieHue
HEI0CTAaTOYHO
000CHOBAHO;

- B peIICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHWUU Ha
UCIIONIb3yEMbIe
CBOMCTBA,
onpeieNeHus,
MIPU3HAKH,
TEOPEMBI,

- POM3BEICHBI
JIMIIIHUE JeHCTBUS,
HE BEIyIIHe K
OCHOBHOMY
pe3yabTaty
pelIeHNUS;

- IOy CTHII
BBIUHCIUTEIHHYIO
omuOKy, HE
BIIUSIONIYIO Ha XOJT
NaTLHENIINX
paccyXIeHui,

- TTOJTY UM
HEIPaBUIIbHBII

Hp CHJIIOKCHHBIX
3aJaHUM.




OTBET B PE3YJILTATE

BBIYHCIIMTCIIHHOM
OIITNOKH.
VYyammiics Vuammiics VYyammiics VYyuanuiics
BBITIOJIHII O€3 BBIIOIHII O€3 BBITIOJIHIII O€3 BBIITOJIHUII MEHEE
HEZIOYETOB HE Henmo4€ToB oT 75% |HEemo4ETOB OT 56%
Mmenb1ie 90% ot |10 90% ot 56% no 75% ot  |mpemIoKEeHHBIX
KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA 3aJJaHUH.
MPEJUIOAKEHHBIX TIPEIOKEHHBIX MPEIIOKEHHBIX
samannii / I samaanii / I samannii / I
BBITTOJTHUIT BCE BBITOJIHMJI HE MEHEE | BBIIOIHMI OT 75%
MIPEIOKEHHBIE 90% ot komruectBa |10 90% ot
3aaHusl, HO TPEIOKEHHBIX KOJIMUCCTBA
nonyctun 1 u3 3aJaHui U MPEITIOKEHHBIX
CIIELYIOIINX nonyctui 1 u3 3a71aHIN U
HEIOYETOB: CJIeTYIOIINX JIOTTYCTHJT OJTUH
- penieHue HegoucéroB / WM |unm nBa w3
HEIOCTATOYHO BBITIOJIHII BCE CIICTYIOIINX
000CHOBAHO; TpeJIOKEHHbIS Hepouéros / NI
- B pelICHUU 3aaHKs U BBITIOJIHIJT HE MEHEE
UMeEETCs JOIYCTHII 2 U3 90% ot Konm4ecTBa
HETOYHOCTH B CJIeTYIOIINX MPEUIOKEHHBIX
YKa3aHUH Ha HEeJO4YETOB: 3aJaHui U
HCIIOJIb3yEeMbIe - peleHue JIOMTYCTHI 2 WK 3
CBOMCTBA, HEJIOCTATOYHO U3 CIEIYIONINX
oTpeIeTICHU, 000CHOBAHO; genouéros / NJIN
MPHU3HAKH, - B pEIICHUU BBIITOJTHUIT BCE
TecTtupoBaHue |TEOpPEMBI, HMeEeTCs NPEUIOKEHHBIC
- IPOU3BEICHBI HETOYHOCTH B 3aaHusl, HO
JIAIITHHE yKa3aHUU Ha IomycThi 4 u3
JICUCTBUS, HE UCIIOJIb3YEMBIC [ (S13% 01111704
BEIIyIIHE K CBOMCTBA, HEIOYETOB:
OCHOBHOMY oTpeeneHus, - pelieHue
pe3yabTaty MIPU3HAKH, HEIOCTATOYHO
penieHus; TEOPEMBI; 000CHOBAHO;
- TOTTYCTHII - MPOU3BEACHBI - B peIICHUU
BBIYHCIIUTEIbHYIO |JTUITHUE NCUCTBUS, | IMEETCS
OIIMOKY, HE HE BeAyIINe K HETOYHOCTH B
BITUSIONIYIO HA OCHOBHOMY yKa3aHUU Ha
XOJI TaNbHEHIINX |pe3yJIbTaTy UCTIONIb3yEMbIC
pacCyKIeHHU; peLICHHUS; CBOICTBa,
- TIOJTYYHIT - TOTYCTHUIT oTpesieNieHus,
HeTpPaBUITbHBII BBIYMCIIUTEIIbHYIO |TIPU3HAKH,
OTBET B omnoKy, He TEOPEMBI;
pe3yibTare BIIMSIONIYIO Ha XOJ |- POU3BEICHBI
BBIUMCIUTEIBHON | JAIbHEUIINX JIMIIIHUE JeHCTBUS,
OIITHNOKH. paccyXJICHUI; HE BEIyIIHe K
- TIOJTYYHIT OCHOBHOMY
HeTPaBUIIbHBII pe3yabTaty
OTBET B Pe3yJIbTATE | pEUICHHUS;
BBIYMCIIUTEIILHON |- TOTTYCTHII
OIIIMOKH. BBIUHCIUTEIBHYIO




omnoKy, He
BIIUSIONIYIO Ha XOJT
IaJIbHEeNIIIX
pacCyKIeHHU;

- IOy YU
HEMPaBUIbHBIN
OTBET B pPe3yJIbTaTe
BBIYHCIIMTCIIHHOM
OIINOKH.

OueHo4YHbIE CPeACTBA

Moayab Nel. IIporpamvmupoBanue, si3bIk nporpammuposanust Python
1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) Ha3oBuTe THIBI JAHHBIX B sI3bIKE TIporpaMMupoBanus Python

2) Uro o3navaet BeipaxkeHue While B si3pike nporpammupoBanus Python?

2. [TucbmenHasi padoTa: (MpuMepsI 3aaHMI)
1) O6bsBHTE ABYMEPHBIN MacCUB (MaTPHILy) pasMepoM 3x3, 3alOTHEHHBIA HYISIMH
2) Hanumure nporpammy. /laHo Tpex3HauHoe urcio. Haiigure cymmy ero mudp.

3. TectupoBaHme 1o cogep:kaHUI0 MOAYyJsi Nel: (MpuMepbI 3a1aHUI)
1) Ompenenute, mMpu KakOM HaWOOJbIIEM 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 MOJyYaeT Ha BXO/[ YUECTHIPEX3HAUHOE YHCIIO (YMUCIIO HE MOXKET HAUMHATHCS C HYJIS).
ITo ATOMY 4HCITy CTPOUTCS HOBOE YHCJIO MO CIAEAYIOIIUM ITPaBUJIaM.

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

2. HaumeHnbIlas U3 MOJIYYEHHBIX TPEX CYMM yasETCS.

3. OcraBuuecst Be CyMMBI 3aITMCBIBAIOTCS IPYT 32 IPYTrOM B TIOpsIIKE HEYyObIBaHUs 0€3
pa3aenuTenen.

[Ipumep. Ucxonnoe uncno: 1982. Cymmer: 1 +9=10,9+8=17,8 +2 =10. Ynansercsa 10.
Pesynbrar: 1017.
VYxkaxute HauOoJbIIee YUCIIO, TPU 00pabOTKEe KOTOPOTO aBTOMAT BBIIAET pe3yibTar 1315.

Monayas Ne2. AnreOpa JIOTUKH, 3aJa49¥ C YCIOBUAMHU

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) HazoBuTte 6a30BbIc omepaiyu anreOpbl JIOTUKN?

2) Kak 3By4HT 3aKOH UCKJIIOYCHHUS TPETHETO U JUIS YeTr0 UCTIONb3yeT?

2. [Incbmennas padora: (mpuMepbI 3aJaHUil)
1) CocraBbTe TabIMIly MICTUHHOCTH BhIpakeHus ((X A -y) V (W — 2)) = (2 = X).
2) Yupocture Beipakenue ((x € Q) — (x € P)) —» ~(x € A).



3. TecTupoBaHuUe MO COAEPKAHUIO MOAYJIsI Ne2: (mpuMephI 3a1aHuii)

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

JlaH YacTUYHO 3amOJHEHHBIH (hparMeHt, coiepaliuii HeMOBTOPSIOIIMECS] CTPOKH TaOJIUIIBI
UCTUHHOCTH (yHKIMH F.

Onpenenure, KakoMy CTOJNOLy TaONMIBI HCTUHHOCTH  COOTBETCTBYET  Kaxnas U3
NEPEMEHHBIX 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
ctonObl  (cHavajma  OykKBa, COOTBETCTBYIOIIAsh 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 UCTHUHHO, TO CCTh MPUHUMACT 3HAUCHUC 1 npu J'IIOGOM 3HAYCHUHN HepeMeHHOﬁ X.

Monyab Ne3. CucreMbl CAMCICHAA, 3a1aY1 Ha CUCTEMBI CIMCICHUA
1. YcTHbIi onpoc: (MpuMepbI BONPOCOB)

1) YUto Takoe OCHOBaHUE CUCTEMBI CUNCIICHUS?

2) HazoBute andaBuT mecTHaIIaTepUIHON CUCTEMBI CUUCIICHUSI.

2. IlucbMenHas padora: (mpuMepsl 3aJaHUH)
1) ITepeBeaute urciao 200 B ABOUYHYIO CHCTEMY CUHCIICHHS, 3aTEM B BOCBMEPHUUHYO.
2) Beruncmure 91t - 320 — 39— 27

3. TecTupoBaHuUe MO cOAeP:KAHUIO MOAYJIsI Ne3: (mMpuMepbI 3aaHUii)
1) Bce 4-0ykBenHbIe citoBa, coctaiennsie u3 0yks K, JI, P, T, 3anucansl B andaBUTHOM

MOPSAJKE U IPOHYMEPOBAHBI.
Bor Havano cniucka:

1. KKKK

2. KKKJI

3. KKKP

4. KKKT

3anuIuTe CI0BO, KOTOPOE CTOUT MOA HOMEPOM 67.

2) Ha Bxoj anroputma nomaérest HaTypaibHOe 4nucyio N. AJITOPUTM CTPOUT MO HEMY HOBOE
yucio R cnenyromum 06pa3om.
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1. CrpouTtcst gBomvHas 3anuch yucna N.

2. Jlanee sTa 3amuch 00padaThIBAETCS MO CIASAYIOUIEMY TIPABHITY:

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

6) eciu uncno N He kpaTHO 3, TOr1a B KOHEI IOMKCHIBAETCS TBOMYHAS ITOCIIE0BATEILHOCTD,
ABJISIOIIASACS PE3yJIbTaTOM YMHOKEHHsI 3 Ha OCTAaTOK OT jeneHus yucna N Ha 3.

[Tony4yeHnHas TakuM 00pa3oM 3alUCh SBIAETCS JBOUYHOM 3alMChI0 HCKOMOTO uncia R.
Hanpumep, g ucxognoro uncia 510 = 1012 pesynaprarom sisiercs unciio 1011102 = 4610, a
11st uexogHoro yucina 910 = 10012 pesynbratom siBisiercst yuciao 10010012 = 73 10.
VYxkaxure HanOombIee yucio N, mociae 00paboTKH KOTOPOTO C MOMOIIBIO ATOTO aJroOpuTMa
nosrydaercs uncio R, menpmee 100. B oTBeTe 3anumTe 3TO YUCIO B IECATUYHON CUCTEME
CUMCIICHUS.

Monayab Ne4. KommpoBanue, XpaHEHHE U Iepenada HHPOpMaALNH, 3aJa91 HAa KOJUPOBAHUE
HHPOpMaIuH

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

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

2) HazoBute enuHUIIBI H3MEPEHHS HHHOPMAIIHIH.

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) JInst XpaHEHUs CKATOTO MPOU3BOJILHOTO PAacTPOBOT0O M300paxkeHus pazmepom 192 Ha 960
nukcenei orBeneHo 90 Koaitt mamsitu 6e3 yuéra pazmepa 3arosioBka ¢aitna. [Ipu cxatun o0beéM
¢aiina ymenbmaercs Ha 35%. J{i1s1 KOQUPOBaHUSA IIBETA KaXK/IOTO MUKCENSI UCIOIB3YETCs
OJIMHAKOBOE KOJIMYECTBO OUT, KOABI IMTUKCENICH 3aMUChIBAIOTCS B ailyl OuH 3a Jpyrum 0e3
poMeKyTKoB. Kakoe MakcuMallbHOE KOJIMYECTBO LIBETOB MOKHO UCIOJIb30BATh B
n300pakeHun?

2) OmepaHpl apupMETHISCKOTO BEIPAYKCHUS 3alIMCAHbl B CUCTEME CUHCIICHHS C OCHOBAaHUEM
15:

123x515 + 1x23315

B 3anucu uncen nepemMeHHOM X 0603HaueHa Hen3BecTHas nudpa u3 andasura 15-puuHoit
cucTeMsl cuncienus. Onpenennure HaMMeHbIlee 3HaUeHUe X, TP KOTOPOM 3HAUE€HUE JaHHOTO
apudMeTHUecKoro BbIpaxkeHus: KpatHo 14. J[ist HaiiieHHOT0 3HaYeHUs X BBIYMCIIUTE YACTHOE OT
JieNIeHHs] 3HAYCHUsI apu(hMETHUECKOrO BIpaXKEHUS Ha 14 1 yKaXkuTe ero B OTBETE B JCCITUYHON
cucreMe cuncineHus. OCHOBaHHE CUCTEMbI CUMCIICHHUS B OTBETE YKa3bIBaTh HE HY)KHO.

3. TectupoBaHme N0 coaepKkaAHUI0 MOAYJis1 Ned: (mpuMepbI 32/1aHUI)

1) Tlpu perucrpaiyu B KOMIBIOTEPHOH CHCTEME KaXKIOMY 00BEKTY IPUCBANBACTCS
UICHTUPHUKATOP, COCTOAIIMIA U3 113 CUMBOJIOB U coziepKallinii TONBKO AECATUYHBIC TUPPHI U
CUMBOJIBI U3 2025-CHMBOJILHOTO CIleUalibHOTO ajidaBuTta. B 6a3e maHHBIX 17151 XpaHEHHS
KQXKI0T0 UACHTH(PHUKATOPA OTBEJCHO OJIMHAKOBOE M MUHUMAJIHLHO BO3MOYKHOE IIEJI0C YUCIIO
Oaift. [Ipu 5TOM HCIONIB3YIOT MOCUMBOJIBHOE KOJUPOBAHUE HIEHTU(UKATOPOB, BCE CUMBOJIBI
KOAUPYIOT OJJUHAKOBBIM 1 MUHUMAIIBHO BO3MOKHBIM KOJTUYE€CTBOM OWT.

Onpenenure 00béM mamsaTu (B KOaiT), HeoOX0MuMBbIi 171 XpaHneHus 32 768 naeHTu(HUKATOPOB.
B oTBeTe 3anummre TOIBKO 110 YUCIO — KoJaudecTBO KOaidr.

2) Tlo kaHamy CBSI3M MEPEAAIOTCSA COOOIIEHHUS, COIEPIKaINe TOIBKO YeThipe OykBol: A, b, B, T
Jlg nepenayn UCIIONb3yeTCsl ABOMUHBIA KOJ, yAoBIeTBOpstomui yciaosuio ®ano. Kogossie
cioBa st OykB u3BecTHbl: A — 0, b — 1111, B — 1010. HaliquTe K01 MUHUMATBLHOM JTITUHBI
1utst OykBhI ['. Eciu Takux KOJ0B HECKOJIBKO, YKAKHUTE KOJ] ¢ MUHUMATHHBIM YHCIIOBBIM
3HAYEHHUEM.
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Moayab NeS. Pemenne 3apa4 npu nomouu tadaun u ¢popmya Excel
1. YcTHBbIi onpoc: (MpuMepbI BONPOCOB)

1) st uero HyxeH GuiIbTp?

2) Kak 0bIcTpo ckonrpoBaTh HOpMyITy Ha BECh 3aIaHHBIA TPOMEKYTOK?

2. IlucbMenHas padora: (mpuMepsbl 3aJaHUH)
1) OtcoprupyiiTe mepBblii cTOI0EI TAOIHIIBI ITO BO3PACTAHHIO, & BTOPOM 110 YOBIBAHHIO
2) TlepeMHOXbTE 1Ba CTOJIONA MTPH TOMOIIU OJJHON (POPMYJIBI.

3. TecTupoBaHHe 110 COAEP/KAHMIO MOAYJIsI NeS:! (mpuMepbl 3a1aHui)

1) B ¢aiine 3_1.xIs mpuenén dpparment 0a3bl qaHHBIX «IIpOIyKTH» O MOCTaBKaX TOBAPOB B
MarasuHbl paiioHOB Tropoja. baza TaHHBIX COCTOUT U3 TPEX TAOIHII.

Tabnuua «/IBr>keHre TOBapOB» COAEPHKUT 3aIKCU O IOCTaBKaX TOBAPOB B Mara3uHbl B TCUEHHUE
nepBoit aexaapl uroHs 2021 ., a Takxke nHGOpPMAIHIO O MPOJaHHBIX ToBapax. [lone Tun
onepayuu COAECPXUT 3HaueHue Ilocmynnenue umu Ilpoodasica, a B COOTBETCTBYIOLIEE

nosne Koauuecmeo ynakosox, wim. 3aHeceHa HHGOpMaIHst O TOM, CKOJIBKO YIIaKOBOK TOBapa
IOCTYNUJIO B Mara3suH UM ObUIO MPOJIAHO B TEUCHHE JHA. 3ar0JI0BOK TaOJIUIbI UMEET
CIEAYIOLIUNA BU.

ID onepaunu | [lara | ID marasuna | Aprukyin | 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 | Ex. usm. | Konnuectso | [ocTaBiimk
B YIIaKOBKE

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

ID marasuna | Paiion | Anpec

Ha pucynke npuBeieHa cxema yKa3aHHOU 0a3bl TaHHBIX.
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Marazmu

[lBvxenwe TOBapoOB . ¥ ID marasuna
¥ 1D onepaummn Pation
Nata Aapec
IL} marazmnHa J
ApTurryn — Toeap
Twn onepamm
') ApTHIyN

KonWuecTBo ynakosos

Oraen
Llexa

HaumeHoBaHKE

EavHmua namepeHna
KOnMuecTBo B yNaKosKe

MpomseoguTens '

Hcnonb3ys nadopmaruio u3 npuBeAEHHON 0a3bl JaHHBIX, OMPEETUTE OO BeC (B KT)
Kpaxmasia KapTo(eabHOro, MOCTYNUBIIEro B Mara3uHbl 3apeyHoro paiioHa 3a nepuog ¢ 1 mo 8
UIOHS BKJIIOUUTEIBHO.

B oTBere 3anumuTe TOIBKO YUCIIO.

2) Otkpoiite ¢aiia 3JeKTPOHHOM TaOIHUIIBI, COAEPIKAINEH B KaKIOH CTPOKE IMATh HATYPaTbHBIX
qHce.

Onpenenure KOJIMYECTBO CTPOK TaOIHIIbI, COAEPKAIINX YNCIA, 111 KOTOPHIX BHIMOJIHEHBI 00a
YCIIOBHS:

— Ka)KJI0€ YHCIIO B CTPOKE BCTpEYaeTcs Mo OJHOMY pasy,

— YTpOEHHasi CyMMa MaKCUMaJIbHOT'O 1 MUHUMAJIbHOTO 3HAaY€HUH HE TPEBBIIIAET yIBOCHHOM
CYMMBI OCTaBLINXCS YHCEIL.

B oTBere 3anumuTe TOIBKO YUCIIO.

Mopnyab Ne6. Pemienne 3a1a4 NpuK/IaTHOIO COJEP:KAHUS

1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Yro nenaer Mcnonnutens Yepenaxa B cpene nporpammupoBanus Kymup?
2) Kak maiiti citoBo B TeKkcToBOM pemakrope Word?

2. [Incbmennas padora: (mpuMepbI 3aJaHUI)

1) Hammmmre nporpammy mns Mcenonautens UYepenaxa, 4ToObl B pe3ysibTaTe IMONYYHIICS
kBagpat 10 Ha 10 kieToxk.

2) UcnonuuTtens mpeodpa3yeT Yucio Ha IKpaHe.

VY HCnoNHUTENS €CTh ABE KOMaH Ibl, KOTOPBIM IIPUCBOEHBI HOMEpa:

1. lIpudasp 2

2. YMHOKb HaA 2

[lepBast u3 HUX yBETMUMBACT YHCIIO HAa SKpaHE Ha 2, BTOpask YBEJIMUMBACT YMCIIO HA SKpaHEe B JBa
pasa.

[Iporpamma 111 UCTIONHUTENST — 3TO MOCIE0BATEIILHOCTH KOMAHI.

CKOJIBKO CYIIECTBYET IPOTPaMM, JIJIsl KOTOPBIX NIPH UCXOAHOM 4Hciie 1 pe3ysibTaToM sBISETCS
YHUCIIO 52, ¥ IPU 3TOM TPAEKTOPHS BBIUMCIEHUN CONEPKUT ynucio 187

3. TecTupoBaHHeE MO COAEPKAHUIO MOAYJIsI NeG: (mpuMepbI 3aaHui)

1) Ha pucyHke nmpeacraBicHa cxema JIopor, cBs3siBaronux ropoga A, b, B, I, I, E, K, 3, 1, K,
JI, M. T1o xaxx10i 0pore MOXHO JBUTaThCS TOJBKO B OJJHOM HAIPABJIEHUHU, YKA3aHHOM
cTpenkoi. CKOJIBKO CYIIECTBYET pa3IuyHbIX MyTeH U3 ropoaa A B ropoa M, mpoxoasuiux yepe3
ropoa K u He npoxoAsmux yepe3 ropoa K?
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-

b E
B;
| 3

2) Ha pucynke crpaBa cxema jopor H-ckoro paitona u3o0paxeHa B Buje rpada; B Tabuie
CJIeBa CO/IEPIKATCS CBEJICHUS O MPOTHKEHHOCTH KaXI0H U3 ATHX AOPOT (B KHJIOMETpax).

T11 | 112 | 113 | 114 | 115 | 116 | 117 A

m 7 b

nm|7 8 3 |4 B T

1K} 8 11 |6 1
4 11 5 E K

s 3 |6 |5 9

16 4

n7 9

Tak xak TabNUIly U CXEMY PUCOBAJIM HE3aBUCUMO JPYT OT APYra, TO HyMepalus HaceIEHHBIX
MyHKTOB B TaOJIMIE HUKAK HE CBs3aHa ¢ OyKBEHHBIMH 0003HaueHUsIMU Ha rpade. Onpenenure,
KaKoBa JUIMHA JOPOTU U3 IIyHKTa A B IyHKT I'. B oTBeTe 3anummTe 1enoe 4uciao — TaK, Kak OHO
yKa3aHo B TabuIIe.

Moayab Ne7. PekypcuBHbIe aJroputmsl. Teopust urp
1. YcTHBIi onpoc: (MpuMepbI BONPOCOB)

1) [aiite onpeaeieHUe PEKyPCHH.

2) [aiiTe onpeenieHne BHIUTPHIIIHON CTPATETHH.

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)

1) Hanummte pekypCcUBHBIH alrOPUTM ISl BEIYHUCIICHHS N-0T0 WIeHa MOCIeJ0BaTEIbHOCTH
OubanHaym.

2) CocTaBbTe HOJIHOE IEPEBO UTPhI: CHAYaJla B Ky4YKe JIKUT S5 CIIMYEK; IBA UTPOKA yOHparoT
CIHMYKHU 0 oYepean, mpudeM 3a 1 Xxoa MokHO yOpath | miM 2 CuYKy; BEIMTPHIBAET TOT, KTO
OCTaBUT B Ky4Ke | CIIMUKY.

3. TectupoBaHue 1Mo coaepKaHUI0 MOAYJIsi Ne7: (MpuMepbI 3a1aHUI)
1) Anroputm BeruucieHus 3HaueHus GyHKIpu F(N), Tae N — HaTypanbHOE YKCII0, 3a1aH
CJIETYIOIIMMH COOTHOILIEHUSMU:

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.
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Yemy paBHO 3HaueHue GpyHkimu F(24)?

2) [1Ba urpoka, [lets u Bans, urpatot B crenyrouryto urpy. [lepen urpokamu JIexKuT Kyda
kamMHel. Irpoku X0t 1o oyepenu, nepsbiil Xxon aenaet [lers. 3a oquH xo4 UTpok

MOJKET J00aBUTh B Ky4y OJAMH KaMeHb UM YBEJIHYUTH KOJINYEeCTBO KaMHell B Kyde B 1Ba
pasa. J[1s1 Toro 4yToOb! 1€1aTh XO/bl, y KaXKA0I0 UTPOKA €CTh HEOIPAaHUUEHHOE KOJIMYECTBO
KaMHEH.

Urpa 3aBepmiaercs B TOT MOMEHT, KOTJja KOJIMYECTBO KaMHEHN B Kyde CTaHOBUTCS HE MeHee 129.
[ToGenureneM cunTaeTcst UTPOK, CAETABIINM MOCIEIHUHN X0, T. €. IEPBBIM MMOIYYHUBLINHA Kyqy
u3 129 win Gonblie kaMHel.

B HavanbHBII MOMEHT B Kyue ObU10 S KamHeit, 1 <S < 128.

byzneM roBopuTh, YTO UTPOK UMEET bIUCPLILUHYIO CIPAMe2uto, €CIIA OH MOKET BBIUTPATH ITPU
JTFOOBIX X0/1aX MPOTUBHUKA.

VYkaxure Takoe 3HaueHue S, Mpu KoTopoM lleTss He MOKeT BBIMTPATh 32 OJUH X0, HO IIPH
mro6om xone Iletn Banst MokeT BBIMTPATh CBOMM MEPBBIM XOJIOM.

Mopnyas Ne8. crionb30BaHne alrOpUTMOB NP PEIIEHAH 3a/1a4 IPOrpaMMHUPOBaHHUS
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Kak HaliTH MHHMMaJIbHBIA 3JIEMEHT IOCIEA0BATEILHOCTH?

2) Kax BBITOJHUTH COPTHPOBKY Ha si3bike Python?

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) Cpenu 3aaHHON TOCIEIOBATEIHHOCTH YHCENl HAWIUTC MUHHMMAJIBHBIN IMOJOKUTECIbHBIN
3JIEMEHT KpaTHbIN 21.

2) Haiigute xom4ecTBO BXOXICHUH mociieaoBaTenbHocTH AD B 3amanHoM aiine.

3. TecTupoBaHuUe MO cOAEP:KAHUIO MOAYJIsI Ne8: (mpuMepbI 3a1aHUii)

B ¢aiine cogepxkuTCs nMocnenoBaTenbHOCTD LEIbIX YHUCEN. DJIEMEHTHI OCIEA0BaTENbHOCTH
MOTyT NpuHUMaTh neisle 3HadeHus oT —10 000 no 10 000 BxiarountensHo. Onpenenure
KOJIMYECTBO Iap MOCIeI0BaTeIbHOCTH, B KOTOPBIX TOJIBKO OJJHO YHMCIIO OKAHYMBAETCs Ha 3, a
CyMMa KBaJIpaTOB 3JIEMEHTOB Mapbl HE MEHbINIE KBAApaTa MaKCUMAIILHOTO AJIEMEHTA
MOCIIeI0BAaTEIbHOCTH, OKaHYMBatoLerocs Ha 3. B oTBere 3anumure JBa 4yncia: cHayana
KOJINYECTBO HANICHHBIX Map, 3aT€M MaKCUMAJIbHYIO U3 CYMM KBaJIpaTOB 3JE€MEHTOB TaKUX Map.
B nannoi 3amade noj nmapou nmoapazyMeBaeTcs J1Ba UAYIINX MOAPAJT dJIEMEHTa
I10CJIE0BATENBHOCTH.

2) Ha30BéM Mackoii 4ncITa ociaeI0BaTeIbHOCTD UG, B KOTOPOH TaK)Ke MOTYT BCTPEYATHCS
CJIEYIOIINE CUMBOJIBIL:

— CHMBOJI «?» 03HA4YaeT POBHO OJHY MPOU3BOJBHYIO UPPY;

— CHMBOJ «*» 03Ha4aeT JII00YI0 MOCIeI0BaTEeIbHOCTh HU(P MPOU3BOJIILHON JTUHBI; B TOM
yHclie «*)» MOXET 3a/1aBaTh U MYCTYI0 OCIE10BaTEIbHOCTb.

Hanpumep, macke 123*47?5 coorBercTByrot uncia 123405 u 12300405.

Cpenv HaTypanbHEIX yncen, He npepbimarommx 10, HaiiuTe Bee umcIa, COOTBETCTBYOIINE
macke 172139*4, nensimuecs Ha 2023 6e3 ocTarka. B oTBeTe 3anmuImmTe B IEPBOM CTOJIOIIE
TaOJIMLIbI BCE HAalJICHHBIE YKCIa B MOPSIJIKE BO3pACTaHUs, a BO BTOPOM CTOJIOIE —
COOTBETCTBYIOIIME UM PE3YJIbTaThl ACIEHUS 3TUX uuces Ha 2023.

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

3.1. TpeOoBaHusI K MATEPUATbHO-TEXHUYECKHM YCJIOBHUSAM:
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OcBoeHHE KypCOB IMpENIoJiaracT HWCIOJb30BaHUE CJICIYIONIETO  MaTepHaabHO-

TEXHUYECKOTO 00ECIICUCHHU:

Hannuue y ydyamerocs NepCOHAIBHOTO KOMITBIOTEpa WM HOYTOyKa € 4YacTOTOH
nporeccopa He Hrke 2500 Ml m omeparuBHON mnamsAThI0O He MeHee 2 ['GaliT u
YCTaHOBJICHHOM omeparmoHHoi cucreMort Windows mnu Linux;

Hannume web-kamepsl, MuKpoOHA ¥ HAYMIHUKOB (TIPH OTCYTCTBUU IOCJICIHHUX
JIOITYCKAeTCsl UCTIOJIb30BAaHUE KOJIOHOK);

Ycranosnennsriii 6paysep IE Bepcun He meHee 9.0, wmu "Google Chrome", unu "Mozilla
Firefox" ¢ mociequuMu OOHOBIEHUSIMH U T.I1.;

[Tonkmtouenue Kk MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «MHTepHeT» Ha
CKOpOCTH HEe MeHee | MOUT/cexk;

YcraHOBIEHHBIE TpOrpaMMbl: HakeT BuueokonxekoB, Microsoft Office 2007 (Word,
Excel, Power Point) u Bermre, Libreoffice Writer;

Jlnst mpocMoTpa pykoBojacTBa o cucteme Adobe Reader nnu apyroii PDF-punep;
Python Bepcuu 3.10 u BbIIIE;

Kymup Bepcun 2.1.0 rcll, cepuika (https://www.niisi.ru/kumir/dl.htm);

Pycharm Community Edition.

3.2. YueOHo-MeTOAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieyeHne

OcHosHble UCOYHUKIL:

1.

2.

K.1O. IlonskoB, E.A. Epemun: NUudopmaruka. 11 xmacc. ba3oBwiii u yriyOnéHHBIN
ypoBHH. 131-Bo «IIpocBemenue» 2022.

bocosa JI. JI., bocoBa A. }O. 11 kmacc. ba3oBbiii ypoBeHs. M3n-Bo «IIpocBenienuer
2022.

Cemaxkun U. I', Xennep E. K, Illectakosa JI. B. UndopmaTtuka 11 knacc. YrinyOneHHBIH
ypoBenb. M31-Bo «IIpocsemienuey 2022

Cemakun WN.I', lllenna T.1O., [llectakosa JI.B. Mudopmaruka. 10 kmacc. YrimyOneHHBIH
ypoBenb. M3a-Bo «bunom» 2021.

bocosa JI. JI., bocoBa A. FO. 10 kmacc. ba3oBeiii ypoBeHb. M3n-Bo «IIpocBemnienue»
2022.

ﬂOI’lOJZHumeﬂbele UCMOYHUKU.

1.

C.C. KpbuioB. Meroauyeckue peKOMEHAAIMU ISl YYMUTENICH, MOJATOTOBJIEHHBIE Ha
OCHOBE aHaJIM3a TUMHYHBIX OMHMO0OK ydacTHHUKOB EI'D 2022 roga mo MHOOPMATUKE
n UKT.

Mbtus Opuk M3ydaem Python: mporpammupoBaHue urp, BU3yanm3alivs JTaHHBIX, BEO-
npuioxenus. M3a-Bo «bubnuoreka mporpammuctay 2022.

IIpoepammnoe obecnevenue u Humeprem-pecypcol

1.

2.

3.

4.

https://inf-ege.sdamgia.ru/ OOpa3oBarenbHbIi TOPTaN A MOATOTOBKA K DK3aMEHaM.
NudopmaTtuka

http:/fipi.ru/ Odunuaneueiii  cait deaepanibHOr0 HHCTHTYTa  IEIArOIMYCCKHX
M3MEPEHUI

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

https://resh.edu.ru/ Poccwuiickas 371eKTpOHHAs MIKOJIA

16


https://inf-ege.sdamgia.ru/
https://inf-ege.sdamgia.ru/
http://fipi.ru/
http://fipi.ru/
https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/
https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/
https://resh.edu.ru/
https://resh.edu.ru/

3.3. KaapoBoe obecneueHue 00pa3oBaTeIbHOT0 Mpomecca

TpebGoBanust K KBAIM(PUKAIUK TT€IaTOTUYECKUX KaJIPOB:
[lenarornueckuii cocras, oOyyaromMii MO JOMOJHHUTEIHHON 001e0o0pa3oBaTeNbHON
porpamMme, COCTOWT W3 CIEHUAIUCTOB C BBICHIMM NPO(ECCHOHATBHBIM 00pa30BaHHEM,
UMEIOIIUM CTaX MeAaroruaecKoi paboThl 10 JaHHOH CIIeUaTbHOCTH HE MEHee 3-X JIeT.

3.4. YcaoBus 1151 QyHKIMOHHPOBAHMA YJIEKTPOHHOI HH(OPMALMOHHO-
o0pa3oBaTe/IbHOM cpeabl
(pm peanu3ay MPOrpamMm € MCIOJIb30BAaHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHbIX

TEXHOJIOTHHN)
DJeKTpOHHBIE HH(POPMALIMOHHBIE PECYPCHI Bun 3ansaTuit HaumenoBanue
obopymoBaHms,
MIPOrPaMMHOI0
obecrieueHUs
https://edu.kpfu.ru/course/view.php?id=6209 | Jlekuus/IpaKTHUECKHE Kommerorep,
3aHATUSA/ KOHCYJIbTAallUn HOZ[KJ'IIO‘-ICHHBIﬁ K CE€THU

HNurtepHeT, UHTEPHET-
Opaysep

4. PYKOBOJAUTEJIb U ABTOP(bI) IOT'PAMMBbI

PykoBoauTes:

Nonenko Cepreit MBanoBuu, aupexkrop YMI] tectupoBanus u noaroroBku k EI'D n I'MA

HenapramenTa o6pa3zoBanusi KOV.

ABTOpP(BI):

TarupoB PaBuns PadratoBuy, crapmuii npenogaBarenb Kadeapbl CHCTEMHOTO aHAJIM3a
HNHcTrTyTa BEIYUCTUTEIFHON MaTeMaTUKA U MH(POPMAITMOHHBIX TexHoJoTHi KDY
[Ipunomun  Anton OneroBuy, mnpenojaBarenb uHPopmatuku YMIl TtectupoBanus
noarotoBku k EI'D u 'A JlemapramenTta oopazoBanus KDV,
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