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1. OBLIASA XAPAKTEPUCTHUKA ITPOI'PAMMBI
1.1. HopmaTuBHbIe MPABOBbIE OCHOBAHMNSI Pa3padoTKH MPOrpaMmMbl

HopMmaTuBHy10 MpaBoBYI0 OCHOBY pa3pabOoTKU MPOrpaMMbl COCTABIISIOT:

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

— Ilpuka3z Munnpocsemenusi Poccun ot 27 utong 2022 r. Ne 629 «O06 yTtBepx)aeHuu
[Topsinka opranu3aui U OCYIIECTBIEHUS 00pa30BaTeNIbHON 1€ATEeIbHOCTH MO JOMOJIHUTEIbHBIM
0011e00pa30BaTEIbHBIM IPOTPAMMaM»;

— Ilpuka3 MwunoOpazoBanus P® ot 05 mapra 2004 1. Ne 1089 «OO6 yTBepkacHUU
(denepasbHOrO KOMIIOHEHTa TOCYAApCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB HAYaJILHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEeIHETO (ITOJTHOTO) 00IIEeT0 00pa3oBaHU.

1.2. AKTyajJbHOCTH MPOrPpaMMbIl
IIporpamma npenHasHadeHa Ui IOATOTOBKM K EQMHOMY rocynapCcTBEHHOMY 3K3aMEHY IIO
o0pa3oBaTenbHON MporpaMMe CpeaHero oodmiero ooOpazoBaHusi kypca «MHpopmaTtukay mis
IIKOJIBHUKOB. AKTYaJbHOCTh 3aKJIIYAeTCs B PAa3sBUTUU KYJIbTYpbl INPOrpaMMHUPOBAHUS U
obecrieueHUH WX TOTPEOHOCTEH IO YCBOCHHIO HABBIKOB pabOThl C KOHTPOJIbHBIMU
U3MEPUTEIBHBIMU MaTepraiaMu EIUHOTO ToCyIapCTBEHHOTO SK3aMeHa.

1.3. HanmpaBJ/ieHHOCTh MPOrPpaMMBbl — COITUATTLHO-TYMaHUTapHAas

1.4. Kareropuu o0y4arommxcs
Hacrosiimass  mporpamma  mpenHa3HadeHa it ydamuxcss 11 KjgaccoB  cpegHUX
001eo0pa3oBaTeNbHBIX Y4E€OHBIX 3aBEJCHUU, IS CTYACHTOB CTapIIMX KYPCOB CpEIHUX
CHEIHMalIbHBIX Y4YeOHBIX 3aBEACHM, a TaKkKe MJs JHI, YK€ HMEIOIIUX IOJHOE CpeAHee WU
cpelHee crennaibHoe 00pa3oBaHueE.

1.5. Cpok ocBoenusi nporpammsbl — 96 akamemuueckux 4dacoB (32 Hexenu). [lepuon
OCBOCHMS TTPOTpaMMBbI: OKTS0ph 2025 1. — mait 2026 T.

1.6. ®opma o0yuyeHusi — 3a04YHAs C MPUMECHEHHEM ITUCTAHIIMOHHBIX O00pa30BaTEIBHBIX
TEXHOJIOTHII.

1.7. ®opmbl U peXUM 3aHATHI.
3aHATUS COAEPIKAT TEOPETHUECKYI0 M TPAKTUYECKYIO YacTH. TeopeThdeckas 4acTh 3aHSATHS
IPOBOIUTCS B (pOpPME JIEKLIMHU, BKIIOYAIOMIEH B ceOs JAEMOHCTPALMIO PELICHUH MPOrpaMMHBIX
3amad  Kypca. llpakTudeckas 4YacTb 3aHITHS pEaTU3yeTcss B BHIE CAMOCTOSTEIHLHOTO
KOMIIBIOTEPHOTO MPAKTUKyMa U TOCIEAYIONIEr0 COBMECTHOTO pa30opa CI0KHBIX 3aaHuii. Pexxum
3aHSTHI: OJTHO 3aHATHE B HEJEITIO, IIPOIOJDKUTEIBHOCTD OJTHOTO 3aHATHS 3 aKaJeMUYECKHX Jaca.

1.8 Lleap u 3aga4un nmporpamMmbl
e OBJIQJICHHE 3HAHUSMU U YMEHHSIMH IO TNpeaMeTy HHGOpMaTuKa, HEOOXOIUMBIMU IS
YCIICHIHOTO  MPOXOXKJACHUSA  BBIITYCKHBIX W  BCTYHNUTCIBbHBIX HCHBITaHHﬁ, MMPOAJOJIZKCHHU A
00pa30BaHMs U OCBOCHMS M30paHHON CHEIMATIbHOCTH Ha COBPEMEHHOM YPOBHE;

® Da3BUTHE JIOTMUYECKOTO MBIIUICHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aITOPUTMHUUYECKOI
KyJbTYpbl, KPUTHYHOCTH  MBIIUICHUS HAa  YpPOBHE, HEOOXOAMMOM [uid  Oy;ymien

pohecCuOHANBHOM NeATENIbHOCTH, a TaKXKe MOCIEYIOIIero 00y4eHHs B BBICIIEH HIKOJIE.
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1.9 TpeboBanus Kk pe3yjbTaTaM OCBOEHHS MPOTPAMMBI
B pezynomame oceoenus npoepammul yuawuiics

001)ICEeH 3HAMb/NOHUMAMb:

e 3HaueHHWE WHJIEH, METOJOB U pE3YyJIbTAaTOB anreOpbl JIOTUKH, IMPOrpaMMHUPOBAHUS U
MH(OPMALIMOHHBIX MTPOLIECCOB JIJISl TOCTPOEHUS MOJIEeH peallbHbIX MPOLIECCOB U CUTYaLIUM;

® BO3MOXXHOCTH CTPYKTYp JHaHHBIX JUISI XpaHEHHs HMH(OpPMAIMM M UX MPaKTHYECKOE
IIPUMEHEHHUE;

e TpeOOBaHMS TEXHUKU OE30MACHOCTH, TUTHEHBI, 3PTOHOMUKU M pecypcocOepexeHus npu
pabote co cpencTBamu HHHOPMATHU3AIINH;

00J1)1ceH ymemp:

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

® UHTEPIPETUPOBATh pE3yJbTAaThl MOJAEIUPOBAHUS, MCIOIb30BaTh TOTOBbIE MOJENH,
OLIEHUBATh UX COOTBETCTBHE PEAIbHOMY OOBEKTY M IENISIM MOJCIMPOBAHNUS, HHTEPIPETUPOBATD
PE3YJIBTATHI, OJIy4aeMbIE€ B X0JI€ MOJEIMPOBAHHS PEaIbHBIX IIPOLIECCOB;

¢ JIPOBOJAUTH BBIYUCIICHHA B JJICKTPOHHBIX Ta6nnuax, MNpCACTaBIATD U AHAJIIM3UPOBATH
Ta0MYHYI0 HHPOPMALIUIO B BUJIE TPA()UKOB U AHArpamm;

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

¢ CTpOUTH W aHAJIMU3UPOBATH Ta6JII/IL[BI UCTHUHHOCTHU OJId JIOTMYCCKOI'O BBbICKAa3bIBaHUA,
BBIUHCIATH JIOTHYCCKOC 3HAUYCHUC CJIIOXKHOI'O BBICKAa3bIBaHUA 110 HW3BCCTHBIM 3HAYCHUAM
SJICMCHTApPHBIX BBICKaSBIBaHI/II\/'I;

® OIICHUBATH YHCIIOBBIC MMapamMeTpbl HHPOPMAIMOHHBIX OOBEKTOB M MPOIECCOB, OICHUBATH
00BbEM MaMATH, HEOOXOAUMBIN JUIsI XpaHEeHUs1 WH(POPMAIMH, OILICHUBATh CKOPOCTbH MEpeladyu U
00paboTku nHOpMaIuu;

00J1)ICEH  UCNONB306aMb NPUOOPemeHHble 3HAHUA U YMEHUA 6 RNPAKMUYECKoU
0eamenbHOCHMU U NOGCEOHEGHOU HCUSHU:
® OCYIIECTBIIATH MMOMCK U aHATM3 MH(POPMAIIH B PENSIIMOHHBIX 0a3aX JaHHBIX;
® CO37aBaTh U HCIIOJIb30BATh CTPYKTYPHl XPAaHEHUS TaHHBIX;
® TPOBOAMTH CTATUCTHUYECKYIO 00paOOTKY IaHHBIX;

2. COAEPXKXAHUE IMTPOI'PAMMBI

2.1. Y4eOHBIH MJIaH

B B TOM YHCIIe Bun u popma

cero

Ne HanmenoBanwue pa3;[eﬂ£)B u aylL TpaxT. KOHTPOJIS

/T JUCTIMTIINH (MOJTyJIei) 4ACOB JIeKIHA RAHSITHS

1 2 3 4 5 6

1. | Moayab Nel. VYcrHbIH onpoc,
[IporpammupoBaHnue, 361K MUChbMEHHAas
nporpammupoBanusi Python 12 4 8 pabora,

TECTUPOBAHUE




Moayab Ne2. YcrHblii onpoc,
Anrebpa JOTHKH, 337a4U C 12 4 8 MUChbMEHHAas
YCIOBHUSAMU paborta,
TECTUPOBAHUE
Mopnyab Ne3. VYerHbI onpoc,
Cucremsl cuucieHus, 12 4 8 MUChbMEHHAas
3aJ]aud Ha CUCTEMBI paborta,
CUHCIICHUS TECTUPOBAHUE
Moayab Ne4., YcrHbIi onpoc,
KoaupoBanue, xpanenue u MUChbMEHHAs
nepeaaya nHpOpMaIHH, 12 4 8 paborta,
3aJlayM Ha KOAUPOBaHUE TECTUPOBAHUE
uHpOopMaIU
Monayab NeS. YcrHbIii onpoc,
Pemenwue 3anay mpu 12 4 8 MUChMEHHAs
TTOMOIIIH TAOIHI] U GOPMYIT pabora,
Excel TECTUPOBAHUE
Monayab Ne6. YcrHbIii onpoc,
Pemenue 3agau 12 4 8 NUCbMEHHAS
MIPUKJIAHOTO COepKaHUS pabora,
TECTUPOBAHUE
Monyab Ne7 YcrHbIii onpoc,
PekypcuBHBIE aITOPUTMBL. 12 4 8 MUChMEHHAs
Teopust urp pabora,
TECTUPOBAHUE
Monayab Ne8. YcrHbIit onpoc,
Hcnonb3oBanue 12 4 8 MUChMEHHAs
QITOPUTMOB TPH PEIICHUN pabora,
3aJ1a4 MPOrpaMMHUPOBAHHUS TECTUPOBAHUE
HUroro: 96 32 64

2.2.

Kanennapusbiii yueOHblii rpaguk

Ilepuon o0y4enus

HanMmeHnoBanue MoayJist

(ann)”
OKTAGDD Mopynb Nel. [IporpammupoBanue, si3bIK
nporpamMupoBanus Python
HOSIOPb Moaynbs Ne2. AnreGpa JIOTHKH, 33J1a4H C YCIOBUSIMHU
feKatpb Mopynb Ne3. Cuctembl CUHUCIICHUS, 3a/1a41 Ha
CHUCTEMBbI CUHUCIICHUS
p— Monynb Ned. KonrpoBanue, XpaHEeHUE U iepeaada
uHOpMalLKK, 331241 Ha KOJUPOBaHUE HHPOPMALIUT
(espars Monyns Ne5. Pemenue 3a1au mpu moMOII TabIuIl U
dopmyn Excel
Mapt Monynb Ne6. Pemnienue 3agaq mpukiIagHoOro
coJiepyKaHus
arnpesb Monynb Ne7. PekypcuBHble airopuT™Mbl. Teopust urp
ai Monynb Ne8. Mcnionp30BaHue alropuTMOB IIPU

pElIeHNH 3a/1a4 IPOrpaMMHUPOBAHUS

iy

Jun o0ydenus OyayT onpeAesieHbl B paciUCaHUy 3aHATHI IPU HAOOpe TPYIIIBI HAa 00y4YeHHEe




2.3. Pabouasi nporpamma

Monayas Nel. IIporpammupoBanue, si3bik nporpammupoBanus Python

Zanar ug Ne 1- 4

VYcTaHoBKa cpe/pl MPOrpaMMHUPOBAHMS, TUITBI JAHHBIX U CTPYKTYp B si3bike Python, mpocreitmue
ITOPUTMBI, ycloBusl. [lepebopHbie anropuT™Mbl, HUKIBL. CIUCKH, METOIBI PA0OOTHI CO CITUCKAMHU.
Ctpoxku, MeToIbI paboTh co cTpokamu. Daiiel, cunThiBaHue u3 (aitioB. yHKIMHU, CO3aHUE U
ucrnoib3oBanue (GyHKIUH. BCcTpoeHHBIEe OMOMMOTEKH, MOAKIIOYCHNE U UCTIOIb30BaHUE. 3a1aun
Ha 0a30BbIC AITOPUTMEI.

Monynp Ne2. AnreOpa JIOTHKH, 3aa9H C YCIOBHIMH

Saaar wa Noe 5 -8

Ucropust anreOper noruku. Omneparuu anreOpbl jgoruku. IlocTtpoeHune TabIWIl MCTUHHOCTH.
3aKkoHBI anreOpbl JIOTUKH, YIPOIIEHHE JIOTHUYECKUX BbIpaxkeHui. IlocTpoeHune aaropuTmMoB co
CIIO)KHBIMH ~ YCIIOBUSIMH JUIs pelIeHUsl 3amad. Vcrmoib30BaHWE MTPOrpaMMHUPOBAHUS LIS
NOCTPOCHUS TaOJIMIl UCTUHHOCTH. Vconbp30BaHue alnropuTMa «rpyooro B3JIoMay Ui pelIeHUs
3a/1a4 areOphl JIOTHKH.

Mogyns Ne3. CucreMbl cunciaeHHs, 321241 HA CHCTEMbI CUMCIeHHS

Barar ug Ne 9 — 12

Buner cuctem cuucnenus. [lo3unmonnsle cucteMbl cuucieHus. PasBepHyTas 3amuch 4uclia.
ANTOpPUTM TIepeBOJa M3 JACCATUYHOW CUCTEMBl CUHMCICHHS B JIOOYIO. AINTOPUTM IEpeBojia U3
000 CHUCTEMBI CUMCIICHUS B JACCATHYHYIO. BCTpOeHHBIE BO3MOKHOCTH si3bika Python mis
MepeBoJia MCXKJy CUCTEMaMHU CHUCIICHH . BCTpOGHHBIe BO3MOXHOCTH KOMIIBIOTCPA JJI IICPCBOAA
MEXJy CUCTeMaMM cuucieHus. Mcrnonb3oBaHue alropuTMma «rpyooro B3jioMay Ijsl pelieHus
3a1a4 C CUCTEMaMU CHHUCIICHUS.

Mogyns Ne4. KonmpoBanue, XxpaHeHHe U nepegada nHGoOpManMu, 321241 HaA KOAUPOBaHUe
uHpopManumn

Sangar g Ne 13 — 16

[Tonstne xomupoBanue. IlocumBosibHOE kKoaupoBaHue. IlocTpoeHue nepeBa KOAUPOBAHUS.
[Ipsimoe u ob6patHoe ycnoue PaHo. MomuHocTh andasuta. Equaniel usmeperus nHGOpMaIum.
HexomupoBanue. KomupoBanue rpadudeckoit wuHpopmanuu. KoaupoBaHue 3BYKOBOM
uHpopmauuu. ['mOpuanbie BuIbl KogupoBanusa. [lomcuér oObema HH(DOPMAIIMOHHOTO
cooOuieHus. Vicnonb3oBaHue alNropuTMa «rpyooro B3iaomMay Ui pelieHus 3aad ¢ KOAUpOBaHUEM
uHpopmanuu. IP-anpecarus.

Mogayns NeS. Pemenne 3agau npu nmomomu tabmui u popmyn Excel

Sangar wa Ne 17— 20

[Iporpammuoe oOecmneuenune st paboTel ¢ Tabmuuamu. Dopmynsl  ycinoBuil. DopMyisl
MaTeMaTH4YecKuX orneparuid. dopMupoBaHue YMEHUsI 00pabaThIBaTh YUCIOBYIO HH(POPMAIIUIO B
ANIEKTPOHHBIX Tabnuuax. Csa3u B Oa3e maHHbIX. Perienue 3amad ¢ 6a3amu naHHBIX. Pemenue
3aJa4 ¢ MaTeMaTHYECKUMHU YCIOBHSIMH. PelieHue 3aad TWHAMHYECKOTO MPOTPaMMHPOBAHHUSL.
[MapannenbHoe mporpaMMHUpPOBaHUE.

Mognyns Ne6. Pemenne 3aqa4d mpruKJIaIHOTO COACPKAHAL

Sanar wa Ne 21 — 24

DopMHUPOBaHUE YMEHHUS OCYLIECTBIATh MH(OPMAIIMOHHBIN MOMCK CPEICTBAMHU OIEPALMOHHOM
CHUCTEMBI WJIM TEKCTOBOTo mpoueccopa. Cpena u sa3blk mporpammupoBanust Kymup. Yciosus,
LIUMKJIBI B sA3bIKE NTporpamMupoBanus Kymup. Mcnonaurenu B si3pike nporpammupoBanus Kymup.
dopMHpOBaHUE YMEHHUS IPEACTABISTh U CUUTHIBATh JaHHbIE B Pa3HBIX THIAX WH(OPMAILIMOHHBIX
Mojeneit (CXxeMbl, KapTbl, TAOIHUIBI, rpaduku U GOPMYIIBI).



Mogyns Ne7. PexypcuBHEI€ anTrOpUTMEL. Teopus Urp

Banar wug No 25 — 28

[Tonsitue pexypcun. Brruncienne peKyppeHTHBIX BbIpaxkeHUi. Vcronp3oBanue QyHKIUN IS
penieHus 3a1a4d pekypcun. Mcmonp3oBaHue CIUCKa IS pelieHus 3a1a4d pekypcun. bubmuoreku
s3pIKa TIporpammupoBanusi Python ucnons3zyembie npu pabote ¢ pekypcueid. TepMuHBI TeOpUH
urp. I[locTtpoenue nepesa urpel. AIrOpUTM pELICHUs 33a4 TEOPUHU UTP «BPYUHYIO». AITOpUTM
pemieHus 3agad Teopuu urp npu nomouin Excel. Pemenue 3agau Teopuu WUrp mpu MOMOUIH
IPOTPaMMHUPOBaHUS: (PYHKIMOHAIBHBIM MOJIX0/, PEKYPCUBHBIN TOJXO0/1, aITOPUTM C IIaraMH.

Mogyns Ne8. Ucnionbp30BaHue alTOpUTMOB IPH PEIIEHAH 3a1a4 IPOrpaMMHUPOBaHHU
Zanar wa Ne 29 — 32

dopMHUpPOBaHUE YMEHHSI COCTaBUTh AITOPUTM OOPAaOOTKM YHCIOBOM IOCIEI0BATEILHOCTH H
3amucaTh ero B Buje nMpoctor nmporpamMmsl (10—15 cTpok) Ha si3bike nmporpammupoBanus Python.
AnropuT™MbI paboThl C CUMBOJIBHON HMH(pOpManueii: mpocToi mnepedop, BCTPOCHHBIE (PYHKITUH.
ANTOPUTMBI paOOTHI € IIETOYUCIECHHON HHPOPMAIIUEH: TPOCTON TIepedop, BCTPOCHHBIC ()YHKIIHH,
«rpyObIii B3mom». Pabora ¢ mackamu. CoptupoBka. DopMupoBaHHE yMEHHUS BBIIOIHATD
[I0CJIEI0BATENBHOCTh PELICHUs 3a/1a4 aHajlu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYUCTKA U

OLI€CHKa Kadc€CTBa JAaHHBbIX,

BBIOOp ¥ TIOCTPOCHUE MOJEIH,

BU3YalIM3alusl JaHHBIX, HHTEPIIPETaLUs Pe3yIbTaTOB.

2.4.

@DopMbI aATTECTALMHU
[IpoMexyTOYHOM M UTOrOBOM aTTECTALIMU HE MTPELYCMOTPEHO.
Texymuit KOHTPOJIb B (pOpME: YCTHOTO OMPOca, MUCbMEHHOM padOThl U TECTUPOBAHMS.
TpeOoBaHNsl K OLIEHKE KAa4eCTBA 0CBOEHHS NMPOTrPaMMBbI

O1neHka KayecTBa OCBOEHUsI MPOrPaMMbI

npeoOpa3oBaHue JTaHHBIX,

dopma Kpurepun oneHuBanus
KOHTPOJISA OTJINYHO Xopouo YIOBJI. HeY/10BJI.
1 2 3 4 5

B otBete OcHoBHBIC Tema yaCTHUHO Tema He
KaueCTBEHHO BOIIPOCHI TEMBI packpsita. OTBET |pacKphITa.
PacKpBITO PACKpPBITHL. ciabo [HonsTuiinbIiA
coziep)KaHue CtpykTypa OTBETa |CTPYKTYPUPOBAH. |ammapaT OCBOEH
TeMbl. OTBET B IIE€JIOM IToHaTUNHLIN HEYJOBJIETBOPHUT
XOpOIIO aJIeKBaTHA TEME. |ammapar OCBOCH €IILHO.
CTPYKTYPUPOBaH. | XOpOIIO OCBOEH  |4aCTUYHO. [Tonumanue

VYcerHbii IIpexpacHo MTOHSATUNHBIN ITonumanue Marepuaa

onpoc OCBOCH ammapar. OTJICTLHBIX dbparmeHTapHOE
MTOHSATUNHBIN IIpoieMOHCTPUPOB | IOJIOKEHUM U3 UJIA OTCYTCTBYET.
ammapar. aH XOpOIIU Marepuala mno
[IpogemMoHCTPUPO |ypOBEHB TEME.
BaH BBICOKUH MMOHUMAaHUS
YpOBEHb Marepuana.
MMOHUMAaHUS
Marepuaa.
Vyuanpics Vyuanpics Vyuanpics Yuyanuiics
BBITIOIHII 0€3 BBITIOIHII 0€3 BBITIOIHII 0€3 BBIIIOJIHUJI MEHEE
I[IuceMenHass |HEAOYETOB HE HenouéToB oT 75% |Hemouéros ot 56% |56%

paborta menbme 90% ot |10 90% ot 1o 75% ot MPEIIOKEHHBIX
KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA 3aJlaHuH,
MIPEIUIOKEHHBIX MIPEIUIOKEHHBIX MIPEIUIOKEHHBIX




3amganmii / JIN
BBITIOJIHI BCE
TMIPEUIOKEHHbIE
3aJaHMs, HO
nonyctui 1 us3
CIIeTYIOIITUX
HEI0YETOB:

- pereHue
HEIOCTATOYHO
000CHOBAHO;

- B peLIEHUU
HMeEeTCs
HETOYHOCTH B
yKa3aHUU Ha
HCIIOJIb3YyEMbIE
CBOICTBA,
onpeeneHus,
MIPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIMIITHUE
JeficTBUS, HE
BEIYIIHE K
OCHOBHOMY
pe3ynbTaTy
pelieHus;

- IOMTYCTHII
BBIYUCIIUTEIIbHYIO
omuoKy, HEe
BIIUAIONIYIO HA
XOJ NAJILHEUIIINX
pacCyXJIeHUH;
- TIOJTYYHII
HEIPaBUJIbHBIN
OTBET B
pe3yibTaTe
BBIYMCIIUTEIIHLHOMN
OIIIMOKH.

3amanmii / JIN
BBITIOJIHII HE MEHEE
90% ot KoIMUecTBa
TIPEIUTOKEHHBIX
3aJIaHui U
nonyctun 1 u3
CIIETYIOIIUX
genouéros / MJIN
BBIIIOIHII BCE
TIPETOYKEHHBIC
3aaHN U
JTOMYCTHUI 2 U3
CIIETYIOIINX
HEIOYETOB:

- pelieHue
HENOCTATOYHO
000CHOBAHO;

- B pEIICHUU
HMeEeTCs
HETOYHOCTH B
yKa3aHUU Ha
HCIIOJIb3YyEMbIE
CBOICTBA,
onpeeneHus,
MIPU3HAKH,
TEOPEMBI;

- POU3BEICHBI
JIMIITHUE JIEHCTBUS,
HE BEIyIIHE K
OCHOBHOMY
pe3ynbTaTy
pelieHus;

- TIOMTYCTHII
BBIYHUCITUTEILHYIO
omuoKy, HE
BITUSIIOIIYIO Ha XOJT
NaJbLHEUIIINX
pacCyXIeHUH;

- TIOTYYHJII
HEIPaBUJIbHBII
OTBET B
pe3yibTaTe
BBIYMCIIUTEIILHOMN
OIIIHOKH.

3amanmii / JIN
BBITOJHII OT 75%
10 90% or
KOJIMYECTBA
TMPEIUIOKEHHBIX
3aJaHui U
JOMYCTUJT OJIUH
WM Ba W3
CJIeIYIOLIUX
genouéros / MJIN
BBITIOJIHIII HE MCHEE
90% ot KoyIMUecTBa
MPEIUIOKEHHBIX
3aJaHui U
JOMYCTHI 2 Uiy 3
13 CIICTYIOIINX
Henouéron / UJIN
BBITIOJIHIII BCE
TIPETOYKEHHBIC
3aIaHMs, HO
nonycTuia 4 u3
CJIeIYIOLIUX
HEIOYETOB:

- pelieHue
HENOCTATOYHO
000CHOBAHO;

- B pelIeHUH
HMECTCS
HETOYHOCTH B
YKa3aHUH Ha
HCIIOIb3YyEMBIC
CBOICTBA,
ompeeeHus,
MPU3HAKH,
TEOPEMBI;

- IPOU3BEICHBI
JIMIITHUE JIEHCTBHS,
HE BEJyIIHE K
OCHOBHOMY
pe3yabTaTy
perieHus;

- IOMyCTHII
BBIYUCITUTEIIbHYIO
omnoKy, He
BIIMSIOIIYIO Ha XOJT
JanbHEHIITNX
pacCy X IeHHUI;

- TTOJTYYHIT
HEMPaBUIbHBIN
OTBET B
pe3yibTaTe




BBIYUCIUTEILHON
OIINOKH.

Vuyarnuiics Vuarnuiics Vuarnuiics Yuyanuiics
BBITIOIHII 0€3 BBITIOIHII 0€3 BBITIOIHII 0€3 BBITIOJTHUJI MEHEE
HEJI0YETOB HE Heo4ueToB OT 75% |HEHOUETOB OT 56%
meHbme 90% ot |10 90% ot 56% no 75% ot |npensoKeHHbBIX
KOJIMYECTBA KOJIMYECTBA KOJIMYECTBA 3aJlaHuH,
TIPEITOKEHHBIX TIPEIUTOYKEHHBIX TIPEITOKEHHBIX
3amanmii / JIN 3amanmii / JIN 3amanmii / JIN
BBIITOJIHIII BCE BBITOJIHIJI HE MEHEE | BRITOIHIII OT 75%
NPEUIOKEHHBIE 90% ot xomuectBa |10 90% ot
3aaHKs, HO TIPEITOKEHHBIX KOJIMYECTBA
nonyctun 1 u3 3aaHui U TPEIIOKEHHBIX
[ (14%7011170'¢ nonyctun 1 u3 3aJaHui U
HEIOYETOB: CJIEIYIOLIUX JOMYCTHII OJTUH
- peleHue genouéros / WM |wnu nBa w3
HEIOCTATOYHO BBITIOJIHIII BCE (1 (913%0)11170:¢
000CHOBAHO; TIPETOYKEHHBIC genouéros / MJIN
- B pEIICHUU 3a7aHus © BBITIOJIHIII HE MCHEE
HMeeTCs JTOMYCTHUI 2 U3 90% ot KoJmTYeCcTBa
HETOYHOCTH B CIIETYIOIINX TIPEIOKEHHBIX
YKa3aHUU Ha HEOOYETOB: 3aJaHui U
HCIIOJIb3YEMBIE - pelienue JomycTun 2 unu 3
CBOMCTBA, HENOCTATOYHO U3 CIICTYIOIINX
OIIpEeEIICHU, 000CHOBAHO; negouéros / NI
MIPU3HAKH, - B peUIeHUH BBITIOJIHI BCE
Tectupopaue TEOPEMBI; HMECTCS TMIPEUIOKEHHbIE
- MPOU3BEACHBI  |HETOYHOCTH B 3aaHMs, HO
JINIITHUE YKa3aHWH Ha JomycTun 4 us3
JICHCTBUSA, HE HCIIOTb3yEMBIC CIIeTYIOIITUX
BEIyILHE K CBONCTBA, HEJI0YETOB:
OCHOBHOMY onpeeaeHus, - pereHue
pe3yabTaTy MPU3HAKH, HEIOCTATOYHO
perieHus; TEOPEMBI; 000CHOBAHO;
- IOMTYCTHII - POU3BEICHBI - B peUIeHUH
BBIYHUCTUTENLHYIO | TUITHUE TEHCTBUS, | IMEETCS
omuoKy, HE HE BEIyIIHE K HETOYHOCTH B
BIUSIIONIYIO Ha OCHOBHOMY YKa3aHWH Ha
X0l MATBHEHIIINX |pe3yIbTaTy HCIIOTb3yEMBIC
pacCyKJIeHUH; peLIeHuUs; CBOMCTBA,
- IOy - TIOMTYCTHII ompeecHus,
HEMPABWIGHBIN | BBIYUCIUTENBHYIO |IIPU3HAKH,
OTBET B omuoKy, HE TEOPEMBI;
pe3yibTaTe BIIMAIONIYIO HAa XOJ |- IPOU3BEICHBI
BBEIYMCIIUTEILHON | JATLHEHUIIINX JIMIITHUE JIEHCTBHS,
OIIIMOKH. paccykJIeHUI; HE BEJyIIHE K
- TIOTYYHJII OCHOBHOMY
HEeMPaBHUIIbHBINA pe3ynbTary
OTBET B perieHus;
pe3yibTaTe - TOTTYCTHII
BBIYMCIIUTEIILHON | BBIYUCITUTEIHHYIO
OLIHOKH. onOKy, He




BIIMSIONIYIO HA XOJ1
NaJIbHEHUIIINX
pacCyXIeHUH;

- TOJTYYHJI
HEIPaBUJIbHBIN
OTBET B
pe3yibTaTe
BBIYMCIIUTEIILHOMN
OIIIMOKH.

OueHo4YHbIE CPeACTBA

Moayab Nel. IlporpamvmupoBanue, si3bik nporpammupoBanusi Python
1. YcTHBIl onpoc: (MpUuMepbI BONPOCOB)

1) HazoBuTe THIBI JAaHHBIX B sI3bIKE MTporpaMmMupoBaHus Python

2) Yto o3nayaet Belpaskenue while B si3bike nporpammupoBanus Python?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)
1) OOBsiBUTE IBYMEPHBIN MacCHB (MaTPHILy) pa3MepoM 3x3, 3al0JTHEHHBIN HYJISIMH
2) Hanumure nporpammy. /laHo Tpex3HauHoe yrcio. Haiigure cymmy ero mudp.

3. TectupoBaHue 10 coAepKaHUI0 MOAYJIst Nel: (mpuMepsbl 3aaHui)
1) Ompenenute, mpu KakoM HaWOOJBIIEM BBEIEHHOM 3HAUCHHH TEPEMEHHOM S mporpamma
BBIBEJIET YUCIIO 64.
s = int(input())
n=1
while s < 47:
s=s+4
n=n*2
print(n)

2) ABTOMAT MOJY4YaeT Ha BXOJ YETHIPEX3HAUYHOE YUCIIO (YUCIO HE MOXKET HAUUHATHCS C HYJIS).
[To 3TOMY UHCITy CTPOUTCS HOBOE YHCIIO MO CIAEAYIOIIUM MPABUIIAM.

1. CknagpiBaloTCs OTACTBHO MEpBasi M BTOPAsi, BTOPAsi U TPEThs, TPEThs U YeTBEPTAst HUDPHI
3a/IaHHOTO YHUCJIa.

2. HaumeHnbIlias U3 MOJYYEHHBIX TPEX CYMM yIAISETCS.

3. OcraBiuecs Be CyMMBI 3alMCHIBAIOTCS APYT 3a APYTrOM B MOPsAKE HEYObIBaHUS 0€3
pa3aenuTenen.

[Ipumep. Ucxoanoe uncno: 1982. Cymmer: 1 +9=10,9+8=17,8 +2 =10. Ynansercsa 10.
PesynbTat: 1017.
VYkaxure HauOoJbIIIee YUCII0, TPU 00paboTKe KOTOPOro aBTOMAT BhIAAET pe3ynbraT 1315.

Monayas Ne2. AnreOpa JIOTUKH, 3aJa9¥ C YCIOBUAMU

1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) HazoBuTe 6a30BbIe onepanuu anreOpbl T0TUKu?

2) Kak 3By4nT 3aKOH UCKITFOUCHHUSI TPETHETO M ISl Y€TO MCTOIb3yeT?

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



3. TectupoBanme no coaepKkaHuI0 MOAyJisi Ne2: (mpuMepbI 321aHUI)

1) Jlornueckas ¢pynkuus F 3amaércs Beipaxkenuem (X A my) V (W — 2)) = (2 =X).

JlaH YacTUYHO 3amOJHEHHBIH (hparMeHt, coiepaliuii HeMOBTOPSIOIIMECS] CTPOKH TaOJIUILIBI
ucTUHHOCTH (yHKIMH F.

Onpenenure, KakoMy CTOJNOLy TaOJMIBI HCTUHHOCTH  COOTBETCTBYET  KaKaas U3
NIEPEMEHHBIX X, Y, Z, W.

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

B ortBere Hamummre OyKBHI X, Y, Z, W B TOM HOpsJIKE, B KOTOPOM HAYT COOTBETCTBYIOIIUE MM
cToJIOIBI (CHaYayIa OyKBa, COOTBETCTBYIOIIAS IEPBOMY CTOJIOITY; 3aTeM OyKBa, COOTBETCTBYIOIIAs
BTOPOMY CTOJIOITY, U T. 1.).

2) Ha gucnosoii mpsimoit ganbl ABa otpeska: P =[3, 38] u Q =[21, 57]. KakoBa HanGospas
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, 3a1aU1 Ha CHCTEMBI CIMCICHUA
1. YcTHbIl onpoc: (MpuMepbI BONPOCOB)

1) Uto Takoe OCHOBaHME CUCTEMBbI CUUCIICHUS?

2) HazoBute andaBuT HIeCTHAALATEPUIHON CUCTEMbI CUMCIICHHUS.

2. IlucbMenHas padora: (mpuMepsl 32 aHUH)
1) I[TepeBenute urcio 200 B ABOMYHYIO CHCTEMY CUUCIICHUS, 3aT€M B BOCBMEPUUYHYIO.
2) Beruncnure 911 - 320 — 3% - 27

3. TectupoBanme no coaepxkaHui0 MoayJast Ne3: (mpuMepbI 32/1aHUI)
1) Bce 4-6ykBennsbie cioBa, coctaBieHHbie u3 OykB K, JI, P, T, 3anucansr B andaBuTHOM

MOPSAIKE U MPOHYMEPOBAHBI.

Bort Havaiio cnucka:

1. KKKK

2. KKKIJI

3. KKKP

4. KKKT

3anuIIuTe CIOBO, KOTOPOE CTOUT MOJ HOMEPOM 67.

2) Ha Bxop anroputma nogaércst HaTypaibHOe unciio N. AITOpUTM CTPOUT MO HEMY HOBOE
yucio R cnenyromum o6pazom.
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1. CrpouTtcst gBonvHas 3anuch yucna N.

2. Jlanee sTa 3amuch 00padaThIBACTCS MO CIASAYIOLIEMY TTPABIITY:

a) ecnu yncyio N kpatHo 3, Torzia B KOHEIl IOMUCHIBACTCS TPU MIIAJIINX pa3psiaa MOJIy4eHHOU
JBOUYHOM 3aIHCH,

0) ecrnu uncno N He kpaTHO 3, TOT[Ia B KOHEII TOMMMCHIBACTCSI IBOMYHAS MTOCJICIOBATEILHOCTD,
ABIISAIONIASCS PE3YABTATOM YMHOXKEHHS 3 Ha ocTaToK oT AeneHus yucna N Ha 3.

[ToryuenHast TakuM 00pa3oM 3amuch SIBISETCSA ABOUYHOM 3alHMChi0 HCKOMOTO uncia R.
Hanpumep, ning ucxonuoro uucia S10 = 1012 pesynbraTom siBisiercst uncio 1011102 = 4610, a
st uexogHoro yucna 910 = 10012 pesynaprarom siisiercs uncio 10010012 = 7310.

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

Monayab Ne4. KogupoBanue, XpaHEHHE U Iepenada nHPOpManuu, 3a0a4y Ha KOJUPOBAHUE
HHPOpMaIUH

1. YeTHbli onpoc: (MpuMepbI BONPOCOB)

1) Kak 3Byunt npsmoe yciaosue @ano? [l uero oHo ucnonb3yercs?

2) HazoBute enuHUIIBI H3MEPEHHS HHHOPMAIIHIH.

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) J11st XpaHeHHsI CKAaTOTo MPOU3BOJIBHOTO PacTPOBOro N300pakeHus pazmepom 192 Ha 960
nukcenei otBeneHo 90 Koaiit mamsitu 6e3 yuéra pazmepa 3arosioBka ¢aiina. [Ipu cxatun o0béM
¢aiina ymenbmaercs Ha 35%. J{i1s1 KOOUPOBaHUSA IIBETA KaXK/IOTO MUKCENSI UCIOIB3YETCs
OJIMHAKOBOE KOJIMYECTBO OUT, KOJBI TUKCENICH 3aMUChIBAIOTCS B (aill OMH 3a IpyrumM 0e3
npoMeKyTKoB. Kakoe MakcuMalibHOE KOJIMYECTBO LIBETOB MOKHO UCIOJIb30BATh B
n300pakeHun?

2) Omnepanasl apu(pMETHUECKOTO BBIPAKEHUS 3alMCaHbl B CUCTEME CUMCIICHHSI C OCHOBAHUEM
15:

123x515 + 1x23315

B 3anucu yncen nepemMeHHOM X 00603HaueHa Hen3BecTHas nudpa u3 andasura 15-puuHoit
cucTeMsl cuncienus. Onpenennure HaMMeHbIlee 3HaueHHe X, TP KOTOPOM 3HAUYE€HUE JTaHHOTO
apudMeTHUeCcKOro BbIpaxkeHus: KpatHo 14. J{ist HaiiieHHOT0 3HAaYeHUS X BBIYMCIIUTE YACTHOE OT
JieNIeHHs] 3HAYeHUs] apu(hMETHUECKOrO BIpaXKEHUS Ha 14 1 yKakKUTe ero B OTBETE B JECITUYHON
cucreme curcineHus. OCHOBaHHE CUCTEMbI CUMCIICHHUS B OTBETE YKA3bIBaTh HE HY)KHO.

3. TectupoBanme no coaepxkaHui0 MoayJisi Ne4: (mpuMepbI 321aHUI)

1) Ilpu peructpanuu B KOMIOBIOTEPHON CHCTEME KOKIOMY OOBEKTY MPHCBANBACTCS
uaeHTU(UKaTOp, cocTosAmuid u3 113 cUMBOJIOB U CoZlep KaIIUA TOIBKO ACCATUIHBIC TU(PHI 1
cUMBOJIBI 13 2025-CUMBOJIBHOTO crieliianbHoro andasuta. B 6a3e maHHBIX A XpaHEHUS
KaXJI0TO UACHTU(UKATOpPA OTBEACHO OJMHAKOBOE 1 MUHUMAJIBLHO BO3MOXHOE I1€JI0€ YHUCIIO
Oaiit. [Ipu 5TOM HUCIONIB3YIOT TOCUMBOJIBHOE KOAMPOBAHUE HICHTU(UKATOPOB, BCE CUMBOJIBI
KOJUPYIOT OJJMHAKOBBIM 1 MUHMUMAJIBHO BO3MOKHBIM KOJTMYECTBOM OWT.

Onpenenure 00bEM mamsaTu (B KOaiT), HeoOX0muMBbIi i1 XxpaHeHus 32 768 naeHTH(HUKATOPOB.
B oTBeTe 3anummTe TOIBKO IeNI0e YUCI0 — KoJaudecTBO KoOaidr.

2) Ilo xaHay CBSI3M IEpearoTcs COOOLICHUS, COAEpIKaIe TOJIbKO YeTbipe OykBel: A, b, B, I'.
Jlns mepenayn MCnosib3yeTcss IBOUUHbBINA KO, YAOBIETBOpsAONIMA ycioButo @ano. Kogosbie

11



cioBa st OykB u3BecTHbl: A — 0, b — 1111, B — 1010. Haliqute K01 MUHUMATBLHOM JTITUHBI
1utst OykBeI ['. Eciii TakuX KOJOB HECKOJIBKO, YKAXKHUTE KOJ] ¢ MUHUMATHHBIM YHCIIOBBIM
3HAYEHHUEM.

Monayab NeS. Pemenne 3aga4 npu nomouru tadaun u popmya Excel
1. YcTHbIl onpoc: (MpUMepbI BONPOCOB)

1) duist wero Hyx)eH GUIbTp?

2) Kaxk 6pIcTpo cKOMHMPOBaTh (GOPMYITY Ha BECh 33/1aHHBIA IPOMEKYTOK?

2. IlncbMenHas padora: (mpuMepsl 32 aHUH)
1) Otcoprupyiite nepBbIii cTOI0EI TAOIHIIBI ITO BO3PACTAHHIO, & BTOPOM 110 YOBIBAHHIO
2) IlepeMHOXbTE Ba CTONOIIA TIPH TOMOIIH OJHON (DOPMYIIBI.

3. TectupoBaHme Mo coaepKaHUI0 MOAYJIsi NeS: (mpuMepbI 32/1aHUI)

1) B daiine 3_1.xIs npuBenéu ¢pparmeHt 6a3bl JaHHBIX «I[IpOIYyKTHD» O MOCTaBKax TOBApOB B
MarasuHbl paiioHOB Topoja. baza TaHHBIX COCTOHUT U3 TPEX TAOIHII.

Tabnuna «/IBrmkeHne ToBapoB» COAEPIKUT 3alKCH O MOCTaBKaxX TOBAPOB B Mara3uHbl B TEUCHHE
nepBoit aexaapl uroHg 2021 ., a Takxke nHGOPMAIHIO O MPOJAaHHBIX ToBapax. [lose Tun
onepayuu coaepxuT 3Hauenue [locmynnenue unu Ilpooasica, a B COOTBETCTBYIOIIEE

nosne Koauuecmeo ynakosox, wim. 3aHeceHa nH(GopMaIyst 0 TOM, CKOJIBKO YIIaKOBOK TOBapa
MOCTYMHJIO B Mara3uH WK ObLIO MPOJIaHO B TE€YEHHUE JHS. 3ar0JI0BOK TaOJIUIbI UMEET
CIEAYIOLIMI BU/L.

ID onepanuu | lata | ID marazuna | Aptukyin | Tun onepanuu | KonrdecTBo ynakoBok, | L{eHa,
IIT. pyO./mr.

Tabmuna «ToBap» copepkUT HHPOPMAIIHIO 00 OCHOBHBIX XapaKTEPUCTUKAX KAXKIOTO TOBApa.
3aro10BOK TaOJIUIIBI UMEET CIICTYIOIINI BU/I.

Aptukyn | Otnen | HaumenoBanue | Ex. uzm. | Konnuectso | [ocTaBiimk
B YIIaKOBKE

Tabnuua «Marazun» coaep HUT HH(POPMAIMIO O MECTOHAX0XKICHUH Mara3uHoB. 3aroJ0BOK
TaOJIHUIIBI UIMEET CIEeYIOIIUN BUI.

ID marasuna | Paiion | Anpec

Ha pucynke npuBeneHa cxema yKka3zaHHOU 0a3bl TaHHBIX.

12



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 '

Ucnonb3ys nnpopmanuio u3 npuBeAEHHON 0a3bl JAaHHBIX, OTPEEIUTE OOIIHIA BEC (B KT')
Kpaxmaja KapTo(eIbHOTro, MOCTYNMHUBIIETO B Mara3uHbl 3apeyHOTo paiioHa 3a nepuoj ¢ 1 mo 8
UIOHS BKITIOUUTENBHO.

B oTBere 3anmumuTe TOIBKO YHCIIO.

2) OTKpoiiTe (aiii AIeKTPOHHOW TaOIUIIBI, COACPIKAILEH B KAXKIOH CTPOKE IMATh HATYPAIbHBIX
qrced.

Omnpenenute KOJIXYECTBO CTPOK TaOIMIIBI, COASPKAIIUX YHUCIA, A1 KOTOPHIX BBIIIOIHEHBI 00a
YCIIOBHSL:

— Ka)XJ10€ YHCIIO B CTPOKE BCTPEYAETCs 110 OJTHOMY pasy,

— yTpOEHHasi CyMMa MaKCUMaJIbHOTO 1 MUHUMAJIbHOTO 3HAYEHUH HE TIPEBHIIIACT yIBOCHHOM
CYMMBI OCTaBIIMXCS YUCEI.

B oTBere 3anummuTe TOIBKO YHCIIO.

Monayab Ne6. Pemenne 3a1a4 NpuKJIATHOTO COAEPKAHUS

1. YcTHbIl onpoc: (MpUuMepbI BONPOCOB)

1) Yro nemaetr UcnonauTens Uepemaxa B cpeae nporpamMmmupoBanust Kymup?
2) Kak HaiiTu c10BO B TEKCTOBOM penakTope Word?

2. [TucbmenHasi padoTa: (MpuMepsI 3aaHMI)

1) Harmumure nporpammy it Mcmomautens Yepenaxa, 4To0bl B pe3yibTaTe MOTYyYHIICS KBaapaT
10 na 10 kierok.

2) UcniomauTens mpeodpa3yeT YuciIo Ha SKpaHe.

VY ucnomHUTES €CTh ABC KOMaHbl, KOTOPBIM ITPUCBOCHBI HOMCpA:

1. llpudaBsb 2

2. YMHOXKBb Ha 2

[lepBast u3 HUX yBEIWYMBACT YUCIIO HAa dKpaHe Ha 2, BTOpasi yBEJIMYMUBAET YHCIIO HAa SKpaHe B JIBa
paza.

[Tporpamma Asist UCIOTHUTENS — 3TO MOCIEI0BATEIbHOCTh KOMAH/I.

CKOJBKO CYIICCTBYCT MpOrpamm, Jis1 KOTOPLIX MPH UCXOJHOM YUCIIC 1 PE3YIbTATOM SABJIACTCA
YUCo 52, ¥ IPU 3TOM TPAECKTOPHUS BEIYMCIEHUNA COAEPKUT Yuciao 187

3. TecrupoBaHue no coxep:KAHUI0 MOXYJIs Ne6: (mpuMepbl 3aJaHMil)

1) Ha pucynke npencrasiena cxema Jopor, ces3biBatomux ropoaa A, b, B, I', /I, E, K, 3, U, K|
JI, M. Tlo xaxxmoi 1opore MOXHO JBUTAaThCS TOJIBKO B OJJHOM HAMpPABJICHUHU, YKa3aHHOM
cTpenkoil. CKOJIBKO CyLIECTBYET PA3IMUHBIX IyTel U3 ropoja A B ropox M, npoxoadumx yepes
ropon K u He mpoxoasumx yepe3 ropoa K?
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-

b E
B;
| 3

2) Ha pucynke cripaBa cxema jgopor H-ckoro paitoHa n3o0pakeHa B Buje rpada; B Tadymie
CJIeBa CO/IEPIKATCS CBEIICHUS O MPOTHKEHHOCTH KaXI0H M3 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 16 |5 9

16 4

n7 9

Tak kak TabNUIly U CXEMY PUCOBAIIM HE3aBUCUMO JPYT OT APYra, TO HyMepalus HaceIEHHBIX
MYHKTOB B Ta0JIMIIC HUKAK HE CBsA3aHa ¢ OyKBEHHBIMH 0003HaYeHUsIMU Ha rpade. Onpenenure,
KaKoBa JUIMHA JJOPOTH M3 MyHKTAa A B yHKT ['. B oTBeTe 3amuimmTe 1enoe 4ucio — TakK, Kak OHO
yKa3aHo B Ta0muIIe.

Moayab Ne7. PekypcuBHblie agaroputmsel. Teopust urp
1. YcTHBbIl onpoc: (MpUMepbI BONPOCOB)

1) daiiTe onpeneneHne peKypcumu.

2) Haiite onpeeneHue BEIMTPBIIIHON CTPAaTEruH.

2. IlucbMenHas padora: (mpuMepsl 32 aHUH)

1) Hanumure peKypCUBHBINA alrOpUTM AJIs BBIUKMCICHHSI N-0r0 WieHa MOCIe10BaTeIbHOCTH
dubanHaYM.

2) CocTaBbTe TIOJHOE JICPEBO UTPHI: CHAYaJIa B KyUKe JIGKUT 5 CIIMYCK; JBA UTPOKA YOUPaAIOT
CIHMYKHU 0 ouepean, mpudeM 3a 1 Xxox MokHO yOpath | mim 2 CUYKY; BEIMTPHIBAET TOT, KTO
OCTaBHUT B Kyuke | CIIMuKy.

3. TecrupoBaHue no coxep:KaHUI0 MOy Ne7: (mpuMepbl 3aJaHUil)
1) AnropuTMm BbruucieHus 3HaueHus pyHkiuu F(n), rme N — HaTypaabHOE YKCIIO, 331aH
CJIETYIOIIUMHU COOTHOILICHUSMU:

F(1)=1;
F(n) =n+ F(n— 1), ecitu N 9étHo;
F(n)=2-F(n—2), ecax N > 1 u mpu 3TOM HEYETHO.
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Yemy paBHO 3HaueHue QyHkimu F(24)?

2) iBa urpoka, Ilets u Bans, urparot B cneayrouryro urpy. Ilepen urpokamu aexur Kyda
kamHel. Irpoku X0t 1o oyepenu, nepsbiil xon aenaet [lers. 3a oquH xo4 UTpok

MOJKET J00aBUTh B Ky4y OJMH KaMeHb U1 YBEJIHYUTH KOJINYEeCTBO KaMHell B Kyde B 1Ba
pasa. J[1s Toro yToOb! 1€1aTh XO/bI, Y KaX/10T0 UTPOKA €CTh HEOIPAaHUUYEHHOE KOJIMYECTBO
KaMHEH.

Urpa 3aBepmiaercs B TOT MOMEHT, KOTJja KOJIMYECTBO KaMHEHN B Kyde CTAaHOBUTCS HE MeHee 129.
[ToGenureneM cunTaeTcsi UTPOK, CAETABIINMI MOCIEIHUHN X0, T. €. IEPBBIM IMOIYUYUBIIMNA Kydy
u3 129 win Gonblie kaMHel.

B HauvanbHbII MOMEHT B Ky4e ObU10 S KamHeit, 1 <S < 128.

byneM roBopuTh, YTO UTPOK UMEET EbIUCPLILUHYIO CIPAmMe2uto, €CIIU OH MOKET BBIUTPATH ITPU
JTFOOBIX XOAaX MPOTUBHUKA.

VYkaxure Takoe 3HaueHUe S, Mpu KoTopoM lleTss He MOKeT BBIMTPATh 32 OJUH X0, HO IIPH
mro60om xonie Iletn Banst MOKET BBIUTPATh CBOMM MEPBBIM XOJIOM.

Mopnyas Ne8. Mcnonp30BaHne anrOpATMOB NIPH PEIIEHAH 3a1a4 IPOrpaMMHUPOBaHHUS
1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) Kak HaliTU MUHUMAJIBHBIM 3JIEMEHT TTOCIEA0BATEILHOCTH?

2) Kak BBITIOTHUTE COPTUPOBKY Ha si3bike Python?

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) Cpenu 3amaHHOW MOCJENOBATEILHOCTH YKMCENl HaWIWTE MUHUMAJIBHBIA MOJIOXKUTEIHHBINA
3JIEMEHT KpaTHbIN 21.

2) Halinute Konm4ecTBO BXOXKIEHUH MocaenoBaTeIbHOCTH Ab B 3amanHoM daitie.

3. TectupoBanme no coaepxkaHui0 Moay.Jist Ne§: (mpuMepbI 3a/1aHUI)

B caiine cogepkuTCS MOCIET0BATENBHOCTD LIEIBIX YHUCEN. DIEMEHTHI IOCIEA0BATEIbHOCTH
MOryT npuHUMaTh neinsle 3HadeHus oT —10 000 no 10 000 BxiarountensHo. Onpenenure
KOJIMYECTBO Iap MOCIeI0BAaTEIbHOCTH, B KOTOPBIX TOJIBKO OJJHO YHCIIO OKAHYMBAETCs Ha 3, a
CyMMa KBaJIpaTOB 3JIEMEHTOB IIapbl HE MEHBIIIE KBAaJpaTa MaKCUMaJIbHOI'O IEMEHTA
MOCIIeI0BAaTEIbHOCTH, OKaHYMBatoLerocs Ha 3. B oTBere 3anumuTe JBa 4yncia: cCHavyaia
KOJIMYECTBO HalJICHHBIX I1ap, 3aTEM MaKCUMAJIbHYIO U3 CyMM KBaJpaTOB JIEMEHTOB TaKuX Iap.
B nannoii 3amade noj mapou nmoapazyMeBaeTcs J1Ba UAYIIMX MOAPAJT dJIEMEHTa
II0CJIE0BATENBHOCTH.

2) Ha30BéM Mackoii 4ncITa mociaeI0BaTeIbHOCTD UG, B KOTOPOH TakKe MOTYT BCTPEUATHCS
CJIEYIOIE CUMBOJIBIL:

— CHMBOJI «?» 03Ha4YaeT POBHO OJIHY MTPOU3BOJIbHYIO LUPPY;

— CHMBOJ «*» 03Ha4aeT JII00YI0 MOCIEe0BATEIbHOCTD HU(P MPOU3BOJILHON JITUHBI; B TOM
yHclie «*» MOXET 3a/1aBaTh U MYCTYIO MOCIEI0BATEIbHOCTb.

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

Cpenv HaTypalbHBIX ynce, He npepbimarommx 10, HaiiuTe Bee umcIa, COOTBETCTBYONINE
macke 172139*4, nenstmuecs Ha 2023 6e3 ocTarka. B oTBeTe 3anmuImmTe B IEPBOM CTOJIOIIE
TaOJIMLIbI BCE HAalJICHHBIE YMCIa B MOPSIJIKE BO3pACTaHMs, a BO BTOPOM CTOJIOIE —
COOTBETCTBYIOILIME UM PE3YJbTAThI I€JICHUS 3TUX unces Ha 2023.
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3. OPTAHUM3ALIUNOHHO-IEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALIUU
IMPOI'PAMMBI

3.1. TpeOoBaHusI K MATEPUATbHO-TEXHUYECKUM YCJIOBHUSAM:

OcBocHue KypCOB nmpeamnojgaracTt HUCIIOJIB30BaHHUEC CJICOAYIOLICTO MaTCpUuaJIbHO-

TEXHUYECKOTO 00ECIICUEHNA:

Hanuuue y yuamerocs mnepcOHANbHOTO KOMIIBIOTEpAa WM HOYTOyKa C YacTOTOM
nporeccopa He Hmwke 2500 mI1T m omeparuBHONW mamsAThI0 He MeHee 2 ['OalT u
YCTaHOBJICHHOU orepanoHHoi cucremoit Windows i Linux;

Hanmnune web-kamepsl, MuUKpodOHAa U HAYMIHUKOB (IIPH OTCYTCTBUU MOCIEIHHUX
JIOTTYCKaeTCs UCIOIb30BaHUE KOJIOHOK);

VYcranosnennsiit 6paysep IE Bepcun vHe menee 9.0, unu "Google Chrome", i "Mozilla
Firefox" ¢ mociaennumMu 0OOHOBIEHUAMH U T.I1.;

[Monkmouenne Kk MH(GOPMAIIMOHHO-TEICKOMMYHUKAIMOHHON cetn «MHTepHeT» Ha
CKOPOCTH HE MeHee | MOuT/cek;

YcTaHOBIIEHHBIE MPOTPAMMBI: ITAKET BHI€0K0AeK0B, Microsoft Office 2007 (Word, Excel,
Power Point) u Beime, Libreoffice Writer;

s mpocMoTpa pykoBojcTBa 1o cucteme Adobe Reader unu npyroit PDF-punep;
Python Bepcuu 3.10 u BbIIIE,

Kymup Bepcun 2.1.0 rcl1, cebuika (https://www.niisi.ru/kumir/dl.htm);

Pycharm Community Edition.

3.2. Y4ueOHO-MeTOoAHYeCKOEe H HH(OPMAILIMOHHOE o0ecTeyeHune

OcHoBHblEe UCMOYHUKUL.

1.

2.
3.

4.

5.

K.IO. Nonskos, E.A. Epemun: Mudopmaruka. 11 xmacc. ba3zoBblii u yriyOnéHHBIHN
ypoBHU. U31-Bo «IIpocBemenue» 2022.

Bocoga JI. JI., bocoBa A. 1O. 11 knacc. ba3osslii ypoens. M3a-Bo «IIpoceemenue» 2022.
Cemaxkun U. I', Xennep E. K, Illectakosa JI. B. Uadopmatuka 11 knacc. YriyOieHHbIN
ypoBeHb. 131-Bo «IIpocBemenue» 2022

Cemakun WN.I', lllenna T.1O., lllectakosa JI.B. Mudopmaruka. 10 knacc. YrimyOneHHbIH
ypoBenb. M3a-Bo «bunom» 2021.

bocosa JI. JI., bocoBa A. 0. 10 knacc. ba3zoBsiii ypoBenb. M31-Bo «lIpocsemenne» 2022.

,ZZOI’lOJZHume./Zbele UCMOYHUKU.

1.

C.C. KpbuoB. Metoanueckue peKOMEHAAMH JIJIsl YYUTENeH, TOArOTOBICHHbIE HA OCHOBE
aHaJIM3a TUMTHYHBIX omuOoK yyacTHUKOB EI'D 2024 roga mo MTHOOPMATUKE u UKT.
Mbtus DOpuk Uzyuaem Python: mporpammupoBaHue urp, BH3yalu3alus TaHHBIX, BeO-
npuioxenus. M3a-Bo «bubanoreka nporpammuctay 2022.

IIpocpammnoe obecneuenue u Mnmepnem-pecypcoi

1.

o

https://inf-ege.sdamgia.ru/ O6pa3oBarenbHbIH TOPTANT A MOATOTOBKH K DIK3aMEHAM.
WNndopmaruka

http:/fipi.ru/ OdbunmansHeli caiit degepanrbHOr0 HHCTUTYTA MEIATOTHYECKUX H3MEPCHHIM
https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/ HaBurarop EI'D
Pocobpuanzopa

https://resh.edu.ru/ Poccuiickas 31eKTpOHHAs MIKOJIA

16


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

3.3. KaapoBoe obecneueHue 00pa3oBaTeIbHOI0 Mpouecca

TpeboBanus K KBaTH(UKAIINK MIETarOTMIeCKUX KaJapOB:

[lenarornyeckuii cocras, oOy4aromMii MO JOMOJHHUTEIBHON 00I1e00pa3oBaTeNbHON
porpamMme, COCTOUT W3 CIEHUATUCTOB C BBICHIMM NPO(ECCHOHATBHBIM 00pa30BaHHEM,
UMEIOIIUM CTaX MeAaroruaecKoi paboThl 10 JaHHOH CrIeUaTbHOCTH HE MEHee 3-X JIeT.

3.4. YcaoBus 151 QyHKIMOHUPOBAHMA YJIEKTPOHHOI HHPOPMALMOHHO-
o0pa3oBaTe/IbHOM Cpeabl
(Ipu peanu3ay MporpamMm ¢ MCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHHN)
ONEeKTpOHHbBIE Bun 3ansTuit HaunmenoBanue 000opyaoBaHus,
nH(pOpPMAITHOHHBIE PECYPCHI MIPOTPaAMMHOTO 00ECTICUCHHMSI
https://edu.kpfu.ru/course/view. Jlekmus/mpakTuyecKue Kommbrorep, moaKITIOYSHHBIH K
php?id=6209 3aHATHS/KOHCYIIbTAI[H cetn IHTEpHET, UHTEPHET-
Opaysep

4. PYKOBOJUMTEJIb U ABTOP(bI) IOT'PAMMBI

PykoBoauTens:
Nonenko Cepreit IBanosuy, nupexrop Y MII trectupoBanus u noarorosku k EI'D u 'MA KOV.

ABTOp(BI):

[Tpunomsun Aaton Onerosud, mpemnoaaBarenb HHbGopmatuku Y ML TecTupoBaHus 1 MOATOTOBKH
K EI'D u 'NA KOYVY.
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