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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»;

— Ilpuka3z MwunoOpazoBanus P® ot 05 mapra 2004 r. Ne 1089 «OO6 yTBepkaeHUU
(denepaabHOrO KOMIIOHEHTa TOCYAApCTBEHHBIX 0O0pa30BaTENbHBIX CTAaHAAPTOB HAYaJIHLHOTO
00111er0, OCHOBHOTO OOIIIETO U CPEIHETO (ITOTHOTO) 00IIEeTr0 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 mporpammbl — 128 akagemudeckux dacoB (32 nenmenu). [lepuon
OCBOCHMS TTPOTpaMMBbI: OKTS0ph 2025 1. — mait 2026 T.

1.6. ®opma o0yuyeHusi — 3a04YHaAs C MPUMEHEHHEM ITUCTAHIIMOHHBIX O00pa30BaTEIBHBIX
TEXHOJIOTHII.

1.7. ®opmbl U peXUM 3aHATHI.
3aHATUS COAEPIKAT TEOPETHUECKYI0 W TPAKTUYECKYIO YacTH. TeopeThdeckas 4acTh 3aHSATHS
IPOBOIUTCS B (pOpPME JIEKLIMHU, BKIIOYAIOMIEH B ceOs JAEMOHCTPALUIO PELICHUH MPOrpaMMHBIX
3amad  Kypca. llpakTudeckas 4YacTb 3aHITHS pEaTU3yeTcss B BHIE CAMOCTOSTEIHLHOTO
KOMIBIOTEPHOTO MPAKTUKyMa M TOCIEIYIOIIET0 COBMECTHOTO pa30opa CIIOKHBIX 3aJaHUM.
PesxkxuM 3aHATHII: ONWH JIeHb (I1Ba 3aHATHS) B HEACIIO, MPOJOIDKUTEIBHOCTD OHOTO 3aHATHUS 2
aKaJeMHYeCKHX Jaca.

1.8 Llesb m 3a5a4n NpoOrpaMMsI
e OBJaJCHHE 3HAHUAMU U YMEHHSIMH IO TpeAMEeTy WH(pOpMaTHKa, HEOOXOAWMBIMU IS
YCHEIIHOTO TPOXOXJCHHUS BBITYCKHBIX M BCTYNUTEIBHBIX HCIIBITAHWH, TPOJOJDKCHUS
00pa30BaHUs U OCBOCHHS M30paHHON CIEMAIBHOCTH Ha COBPEMEHHOM YPOBHE;



® Ppa3BUTHUE JIOTUYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHHMSI, aITOPUTMHYECKON
KyJIbTYpbl, KPUTHYHOCTH  MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM Juid  Oy;ymien
npo¢eCCHOHATIBHOM IEATENBHOCTH, a TAKXKE MOCIEAYIOIEro 00yuyeHHs! B BBICIIEH LIKOJIE.

1.9 TpebGoBaHus K pe3yIbTaTaM OCBOECHHS MPOrPaMMbI
B pezynemame oceoenus npoecpammul yuawuiics

001)ICEeH 3HAMb/NOHUMAMb:

e 3HaueHHWE WHJIEH, METOJOB U pE3yIbTAaTOB anreOpbl JIOTUKH, MPOrpaMMHPOBAHUS U
MH(OPMALIMOHHBIX MTPOLIECCOB JIJISl TOCTPOEHUS MOJIEeH peallbHbIX MPOLECCOB U CUTYaLUM;

® BO3MOXXHOCTH CTPYKTYp [HaHHBIX JUISI XpaHeHHs HMH(OpPMAIMM M UX MPAKTHUYECKOE
IIPUMEHEHHUE;

e TpeOOBaHMS TEXHUKU OE30MACHOCTH, TUTHEHBI, 3PTOHOMUKU M pecypcocOepexeHus npu
pabote co cpencTBamu HHHOPMATH3AIINH;

00J1)1CeH ymemp:

® MOAETHPOBAaTh OOBEKTHI, CHUCTEMBI M IPOLECCHl, CTPOUTh HH(POPMAIIMOHHBIE MOJEIN
00BEKTOB, CUCTEM U MIPOIIECCOB B BUJIE aJITOPUTMOB;
® VHTEPNPETUPOBAaTh pE3yIbTaThl MOJCIUPOBAHMS, HCIONb30BaTh TOTOBBIE MOJEINH,

OLICHUBATh UX COOTBETCTBHE PEAIbHOMY OOBEKTY M IENISIM MOJCIMPOBAHUS, HHTEPIPETUPOBATD
PE3YJIBTATHI, OJIy4aeMBbIE€ B X0JI€ MOJEIUPOBAHMS PEaIbHBIX IIPOLIECCOB;

¢ JIPOBOJAUTH BBIYUCIICHHA B JJICKTPOHHBIX Ta6nnuax, MNpCACTaBIATL U AHAJIIM3UPOBATH
Ta0MMYHYI0 HHPOPMALIUIO B BUJIE TPA()UKOB U AHArpamm;

® YUTaThb U OTJIAXKUBATH IPOIPAMMBI Ha SA3BIKE IIPOrPAMMHUPOBAHMS, CO34aBaTh IIPOrPaMMBI
Ha fA3BIKE MPOrPaMMHUPOBAHHUS 110 UX ONKMCAHMIO;

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

® OIICHUBATH YHCIIOBBIC TMTapaMeTpbl HHPOPMAIMOHHBIX OOBEKTOB M MPOIECCOB, OICHUBATH
00BbEM MaMATH, HEOOXOAUMBIN JUIsI XpaHEeHUs1 WH(POPMAIMU, OILICHUBATh CKOPOCTH IEpeladyu U
00paboTku nHOpMaIuu;

00/1)iCeH  UCNOIb308AMb NPUOOPEmMeHHble 3HAHUA U YMEHUA 6 NPAKMUYecKol
0eamenbHOCHmU U NOBCEOHEBHOU HCUSHU:
¢ OCYHCCTBJIATH IMOUCK U aHAJIN3 I/IH(bOpMaI_[I/II/I B PCIBINUOHHBIX 621321)( JaHHBIX
¢ CO31aBaThb U UCIOJIb30BATh CTPYKTYPhI XpAHCHUSA JAHHBIX;
® TIPOBOJIUTH CTATUCTUUYECKYIO 00paOOTKY JaHHBIX;

2. COAEPXKXAHUE ITPOI'PAMMBbI

2.1. Y4eOHBIH MJIaH

B B TOM 4HCIIE Bun u popma

cero

No HaumenoBanue pa3z[en(v)B u ayiL TpaxT. KOHTpOJISt

/m JUCTIMTIINH (MOJTyJIeH) 4ACOR JeKIAR SAHSTHS

1 2 3 4 5 6

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




nporpammupoBanusi Python pa0ora,
TECTHUPOBAHUE
Moayab Ne2. YcerHblii onpoc,
Anre0pa JOTHKH, 33Jja4u C 16 6 10 MUCbMEHHAas
YCIOBHUAMU pa0ora,
TECTHUPOBAHUE
Monayab Ne3. YcrHblii onpoc,
CucTeMbl CUHCTICHUS, 16 6 10 MUCHbMEHHAs
3a/1a4d Ha CUCTEMEI pabora,
CUHCJICHUS TECTHUPOBAHUE
Monayab Ne4. YcrHblii onpoc,
KoaupoBanue, xpanenue u MUCbMEHHAs
nepeaada nHGpopMaIum, 16 6 10 pabora,
3aJjauu Ha KOJAUPOBAHUE TECTHPOBAHUE
nHpopmaru
Mopnyab NeS. YcTHBIN onpoc,
Pemenue 3anau npu MUCbMEHHAas
16 4 12
MOMOIIM Ta0muI ¥ popmMym pa0ora,
Excel TECTHPOBAHUE
Mopnyab Ne6. YcTHBIN onpoc,
Pemrenue 3agau 16 4 12 HHUCbMEHHAas
MPUKIIQJHOTO CONEPKAHMS pa0ora,
TECTHUPOBAHUE
Moayab Ne7 YcerHblii onpoc,
PexypcuBHBIE alTOPUTMBI. 16 6 10 MUCbMEHHAas
Teopus urp pa0ora,
TECTHUPOBAHUE
Mopnyab Ne§. YcTHBIN onpoc,
Hcnonb3oBanue 16 6 10 MUCbMEHHAas
aJITOPUTMOB IIPH PELICHUN pa0ora,
3aJja4 MpOrpaMMHUpPOBaHHUS TECTHUPOBAHUE
Hroro: 128 42 86

2.2. KanenaapHblii yueOHblii rpaguk

Ilepuon o0yuenus

HaumenoBanue mony.iast

(ann)?
Monynb Nel. ITporpamMmupoBaHue, SI3bIK
OKTSIOpb Y porp P
nporpammupoBanus Python
HOSIOPb Monaysab Ne2. Anrebpa JIOTHKH, 331241 C YCIOBUSMHU
Mopaynb Ne3. Cuctemsbl CUUCIICHUS, 3a1a4H Ha
nexkadpb
CUCTEMBbI CUUCIICHUS
JHBADE Monaynb Ned. KonupoBanue, XpaHEHUE U Miepeaada
P uHbOpMaNNH, 33/1a41 HAa KOJUPOBaHUE HHPOPMALIUU
Monynb Ne5. Perienue 3a1a4 npu moMOIIH TaOIUI] U
dbeBpaib Yy Aatip = H
dopmyn Excel
MADT Mopynb Ne6. Pemienue 3a1au npukiIagHOro
P coJiepKaHus
arnpenb Mopynb Ne7. PekypcuBHbIe alropuTMsl. Teopust urp
Mai Moaynb Ne8. Mcnosib30BaHME aITOPUTMOB IPHU




‘ pELICHUH 33/1a4 [IPOrPaMMUPOBAHUS

Y Jlnu o6ydeHus OyayT onpesiesieHbl B paclMCaHHH 3aHATHI IpU HAG0pE FPYIIIbI Ha 00yYeHHE

2.3. Pabouasi nporpamma

Moayas Nel. IIporpammupoBanue, si3bik nporpammupoBanusi Python

Sanmar ug Ne [- 8

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

Monynp Ne2. AnreOpa JIOTHKH, 3aa9H C YCIOBHIMH

Banmar ug Ne 9 — 16

Ucropust anreOper noruku. Omneparuu anreOpbl jgoruku. IlocTtpoeHune TabIWIl MCTUHHOCTH.
3aKkoHBI anreOpbl JIOTUKH, YIPOIIEHHE JIOTHYECKUX BbIpakeHui. IlocTpoeHue aaropuTmMoB co
CIIO)KHBIMH ~ YCIIOBUSIMH JUIs pelIeHUs: 3amad. Vcrmoib30BaHME MTPOrpaMMHUPOBAHUS LIS
NOCTPOCHUS TabIMIl UCTUHHOCTH. Vconbp30BaHue alnropuTMa «rpyooro B3JIoMay Ui pelIeHus
3a/1a4 areOphl JIOTHKH.

Mogyns Ne3. CucreMbl cunciaeHHs, 321241 HA CHCTEMbI CUMCIeHHS

Sanar ug No 17 — 24

Buner cuctem cuucnenus. [lo3unmonnsle cucteMbl cuucieHus. PasBepHyras 3amuch 4ucia.
ANTOpPUTM TIEpeBOJA M3 JACCATUYHOW CUCTEMBl CUHCICHHS B JIOOYIO. AJNTOPUTM IEpeBOja U3
000 CUCTEMBI CUMCIICHUS B JACCATHYHYIO. BCTpOoeHHBIE BO3MOKHOCTH si3bika Python mis
nepesosia MCxKAy CHCTCMAaMU CYHHUCIICHUA. BCTpOGHHBIe BO3MOXHOCTH KOMIBKOTCpA IJIA
nepeBojia MEeXIy CUCTeMaMH cuucieHus. Vcrnonb3oBaHue anropuTMma «rpy0oro B3jIoMay AJis
peIICHUA 3a4a4 C CUCTCMaMU CHHUCJICHUS.

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

Zanar wg Ne 25 — 32

[Tonstne xomupoBanue. IlocumBosibHOE kKoaupoBaHue. IlocTpoeHue nepeBa KOAUPOBAHUS.
[Ipsimoe u ob6patHoe ycnoue @aHo. MouHoCTh andasuta. Equaniiel usmeperus nHGoOpMaIum.
HexomupoBanue. KomupoBanue rpadudeckoit wuHpopmanmu. KoaupoBaHue 3BYKOBOM
uHpopmauuu. ['mOpuanbie BuIbl KogupoBanusa. [lomcuér oObema HMH(DOPMAIIMOHHOTO
coobmienusa. Mcnonb3oBanue anroputMa «rpyooro B3jIoMa» Ul peIleHus 3ajad  C
KoaupoBanueM uHpopmarmu. IP-anpecarms.

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

Zanar wa Ne 33 — 40

[Iporpammuoe obGecrneuenune st paboTel ¢ Tabnmuuamu. Dopmynsl  ycnoBuil. Dopmyisl
MaTeMaTH4YecKuX orneparuid. dopMupoBaHre YMEHUsI 00pabaThIBaTh YUCIOBYIO HH(POPMAIIUIO B
ANIEKTPOHHBIX Tabnuuax. Csa3u B Oa3e maHHbIX. Perienue 3amad ¢ 6a3amu naHHBIX. Pemenue
3aJa4 ¢ MaTeMaTHYECKUMHU YCIOBHSIMH. PemieHue 3aad TWHAMHYECKOTO MPOTPaMMHPOBAHHUSL.
[MapannenbHoe mporpaMMHUpPOBaHUE.

Monayns Ne6. Pemenne 3a1aq MpuUKJIaTHOTO COAEPKAHUL

Sanmar ug Ne 41 — 48

DopMHUPOBaHUE YMEHHUS OCYLIECTBIATh MH(OPMAIIMOHHBIN MOMCK CPEICTBAMHU OIEPALMOHHOM
CHUCTEMBI WJIM TEKCTOBOTro mpoueccopa. Cpena u sa3blk mporpammupoBanust Kymup. Ycnosus,
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IUKJIBI B sI3BIKE TIporpamMMupoBanus Kymup. McromHuTenu B si3pIke iporpaMMupoBanust Kymup.
CDOpMI/IpOBaHI/Ie YMCHUA MMpEaACTaBJIATb n CUHUTHIBATH JaHHBIC B Pa3HbIX THUITIax
nH(pOpPMAITMOHHBIX MOeNel (CXeMbI, KapThl, TAOIUIII, TPAQUKHA U (POPMYIIBI).

Mogyns Ne7. PexypcuBHEI€ anTrOpUTMEL. Teopus Urp

Sanar wg Ne 49 — 56

[Tonsitue pexypcun. Boruncinenne peKyppeHTHBIX BbhIpaxkeHUi. Vcmonp3oBanne QyHKIUN A
penieHus 3a1a4d pekypcun. Mcmonap3oBaHue CIIUMCKa IS pelieHus 3a1a4d pekypcun. bubmuoreku
s3bIKa TIporpammupoBanusi Python ucnons3zyembie npu pabote ¢ pekypcueid. TepMuHBI TeOpUH
urp. IlocTtpoenue nepesa urpel. AIrOpUTM pELICHUS 33a4 TEOPUHU UTP «BPYUHYIO». AITOpUTM
pemieHus 3agad Teopuu urp npu nomouin Excel. Pemenue 3agau Teopuu WUrp mpu MOMOLIH
IPOTPaMMHUPOBAHUS: (PYHKIMOHAIBHBIM MOJIX0/, PEKYPCUBHBIN TOJXO0/1, aITOPUTM C IIaraMH.

Monyns Ne8. Ucnionbp30BaHne alTOpUTMOB IPH PEIIEHAH 3a1a4 IPOrpaMMHUPOBaHHUS
Zanar i Ne 57 — 64
DopMHUpPOBaHUE YMEHHSI COCTaBUTh AITOPUTM OOPAaOOTKM YHCIOBOM IMOCIEI0BATEILHOCTH H
3amucarh ero B Buje mpoctoii mporpammel (10—15 cTpok) Ha s3b1ke mporpaMMupoBanus Python.
AnropuT™MbI paboThl C CUMBOJIBHON HMH(pOpManueii: mpocToi mnepedop, BCTPOCHHBIE (PYHKITUH.
ANTOpUTMBI  pabOTHI € IIEJOYUCICHHOW WH(MOpMAIMel: MpocToil mepedop, BCTPOCHHBIC
¢ynkunu, «rpyObiii B3nom». Pabora ¢ mackamu. CoprtupoBka. POpMHpPOBaHUE YMEHUS
BBITMOJIHATH MOCIEA0BATEIbHOCTh PEIICHUS 3a/1ay aHAJIW3a JAAHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUYHMCTKA U OLIEHKA KauyecTBa JaHHBIX, BBIOOP U MOCTPOCHUE MOAETH, peodpa3oBaHue NaHHBIX,
BU3YalIHM3alUsl JaHHBIX, HHTEPIIPETaLUs Pe3yIbTaTOB.

2.4. OueHkKa KayecTBa OCBOEHUS MPOTrPaMMBbI
@DopMbI aATTECTALMHA
[IpoMexyTOYHOM M UTOrOBOM aTTECTALMU HE MTPENYCMOTPEHO.
Texymuit KOHTPOJIb B (hOpME: YCTHOTO OMpoca, MUCbMEHHOM padOThl M TECTUPOBAHMS.
TpeOoBaHus K OLlEHKe KaYyeCTBAa OCBOEHUSI IPOrPaMMBbI

®opma Kputepuun onennBanus
KOHTPOJIA OTJHMYHO Xopowo YIOBJI. HEY/J0BJI.
1 2 3 4 &)

B otBere OcHOBHBIE Tema yacTuuHO Tema He
KaueCTBEHHO BOIIPOCHI TEMBI packpbiTa. OTBET |pacKpbiTa.
PACKpPBITO PACKPBITHI. cmabo [ToHsTHITHBIN
coJiepXaHue CtpyKTypa OTBETa |CTPYKTYpUpPOBAH. |ammapaT OCBOEH
TeMbl. OTBET B IICJIOM TToHaTUNHLIN HEYJOBJIETBOPHUT
XOPOIIO aJieKkBaTHa TEME€. |ammapar OCBOEH  |E€JbHO.
CTPYKTYPUPOBAH. | XOPOIIIO OCBOEH  |4aCTUYHO. [Tonnmanue

YcrHbIi IIpekpacHo MOHATUNHBIN ITonumanue Marepuaa

onpoc OCBOEH amnrmapar. OTJIEJIbHBIX bparmenTapHoe
MOHATUNHBIN IIponeMOHCTPUPOB |IOJIOKEHUM U3 UJIU OTCYTCTBYET.
amnrmapar. aH XOpOILNM Marepuaia 1no
[IponeMoHCTpHpPO |ypOBEHD TEME.
BaH BBICOKHMI MTOHUMAaHUS
YPOBEHb Martepuana.
MTOHUMAaHUS
MaTtepuaia.
IIncemennas | Yuanmiics Yyammiics Vuammiics Yyamuiics
pabora BBITIOJTHUI 0€3 BBITIOJTHUI 0€3 BBITIOJTHUI 0€3 BBITIOJIHWJI MEHEE




HEI0YETOB HE
menbIe 90% ot
KOJIMYECTBA
MPEUIOKEHHBIX
3amanmii / JIN
BBITTOJTHHIT BCE
NpeJUI0KEHHbIE
3a/1aHusI, HO
nomyctui 1 u3
CIIETYIOIINX
HEJ0YETOB:

- penieHue
HEJI0CTAaTOYHO
000CHOBAHO;

- B pEUICHUU
MMeeTCs
HETOYHOCTH B
YKa3aHUU Ha
HCITOJTh3yEMbIC
CBOICTBA,
oTpeIeTICHUS,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIAIITHAC
JIeicTBHS, HE
BEIIYIIHE K
OCHOBHOMY
pe3yabTaTy
pelieHus;

- TIOTTyCTHJI
BBIYHCIIUTENbHYIO
ommoOKy, HE
BIIUSIOIIYIO Ha
X0 JAILHEUIITNX
pacCyXJIeHHU;
- TIOJTYYHIT
HEIPaBUJIbHBII
OTBET B
pe3yabTare
BBIYHCIIMTEIIHHOM
OIIHOKH.

Heno4eToB OT 75%
10 90% ot
KOJIMUCCTBA
MPEUTOKEHHBIX
3amanmii / JIN
BBITIOJIHIJT HE MEHEE
90% oOT KoIMUeCTBa
MPEUIOKEHHBIX
3aIaHui U
nonyctuia 1 u3

[ (S13% (0111504
genouéros / NJIN
BBIITOJTHUII BCE
NPEUIOKECHHBIC
3a0aHud U
JIONYCTHUI 2 U3

[ (S13% (0111504
HEI0YETOB:

- penieHue
HEJI0CTAaTOYHO
000CHOBAHO;

- B peIICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHUU Ha
UCIIOJIb3yEeMbIE
CBOMCTBA,
onpeieNeHus,
MIPU3HAKH,
TEOPEMBI;

- POU3BEICHBI
JIMIIIHUE JeHCTBUS,
HE BEIyIINUEe K
OCHOBHOMY
pe3yabTaTy
pelIeHuUS;

- IOy CTHJI
BBIUHCITUTEIHHYIO
omuOKy, HE
BIUSIIONTYIO Ha XOJT
NaJILHENIINX
pacCyXJIeHHUI;

- TIOJTYYHIT
HEIPaBUIIbHBII
OTBET B
pe3yabTare
BBIYHCIIMTEIIHHOM
OIIINOKH.

HeJ04ETOB OT 56%
1o 75% ot
KOJIMYECTBA
TIPEIUTOKEHHBIX
samanuii / JIW
BBITOJHI OT 75%
10 90% or
KOJIMYECTBA
TPEIOKEHHBIX
3aJaHui U
JOTMYCTHII OJTUH
WM Ba W3

(1 (913%0)11170:¢
genouéros / MJIN
BBIITOJIHIJI HE MEHEE
90% ot KoyIMUecTBa
TPEIIOKEHHBIX
3aJaHUH 1
JOMYCTHI 2 WK 3
U3 CICIYIOIINX
genouéros / MJIN
BBIIIOIHII BCE
TIPETOYKEHHBIC
3aIaHMS, HO
nonycTuia 4 u3
CIIETYIOIINX
HEIOYETOB:

- pelieHue
HENOCTATOYHO
000CHOBAHO;

- B pelIeHUH
HMECTCS
HETOYHOCTH B
YKa3aHWH Ha
HCIIOTb3yEMBIC
CBOICTBA,
ompeeeHus,
MIPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIMIITHUE JICHCTBHS,
HE BEJyIIHE K
OCHOBHOMY
pe3ynbTary
perieHus;

- IONYCTHII
BBIYUCITUTEIIbHYIO
omnoKy, He
BIIMSIONIYIO Ha XOJT
aJIbHEUIINX
pacCyXIeHHUI;

- TIOJTYYHJIT

56%
MPEII0KEHHBIX
3aJIaHUH.




HEIPaBUJIbHBIN
OTBET B

TectupoBanue

pe3ynbrare
BBIYMCIIUTEIILHOMN
OIIHNOKH.
Yyammiics Yyammiics Vuammiics Yyamuiics
BBITIOJIHIII O€3 BBITIOJIHIII O€3 BBIIOIHII O€3 BBITTOJIHUII MEHEE

HEIOYETOB HE
MensbIre 90% ot
KOJIMYECTBA
MPEJUIOAKEHHBIX
samannii / 1IN
BBITIOJIHI BCE
NPEUIOKEHHBIC
3aJIaHKs, HO
nonyctuia 1 u3
CJEYIOIIUX
HEIOYETOB:

- penieHue
HEIOCTATOYHO
000CHOBAHO;

- B pelICHUU
HMeeTCs
HETOYHOCTH B
YKa3aHUU Ha
HCITOJIh3yEMbIC
CBOICTBA,
oTpeIeTICHU,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JIAIITHHE
JIEUCTBUS, HE
BEIIYIIHE K
OCHOBHOMY
pe3yabTaTy
penieHus;

- IOIyCTUJI
BBIYHCIIUTEIbHYIO
omnoKy, He
BITUSIIOIIYIO Ha
X0 JAIbHEUIITNX
pacCyKIeHHUI;
- OJTYYHI
HEMPaBUIbHBIN
OTBET B
pe3yabTare
BBIYHCIIUTEILHOM
OIITNOKHU.

Henmo4EToB oT 75%
10 90% or
KOJINYECTBA
MPEJUIOAKEHHBIX
samannii / 1IN
BEITIOJIHIT HE MCHEE
90% oT KoIMJecTBa
MPEJUIOAKEHHBIX
3aJaHuN U
nonyctun 1 u3
CIIETYIOIINX
nexoucTon / NJIN
BBITIOJIHIJT BCE
NpeJUI0KEHHbIE
3aJaHNA U
JOMYCTUN 2 U3
CIIETYIOIINX
HEI0YETOB:

- penieHue
HEI0CTAaTOYHO
000CHOBAHO;

- B pEUICHUU
AMeeTCs
HETOYHOCTH B
yKa3aHUU Ha
UCIIOJIb3yEeMbIE
CBOICTBA,
OTpeIeTICHUS,
MPU3HAKH,
TEOPEMBI;

- IPOU3BE/ICHBI
JINITHHE JICUCTBHS,
HE BEIYyIIHE K
OCHOBHOMY
pe3yabTaTy
pernieHus;

- IOIyCTUJI
BBIYHCIIUTEIBHYIO
omnoKy, He
BITUSIONIYIO Ha XOJI
NaJIbHEUIITNIX
pacCyXIeHHUi;

- TIOJTY4HIT
HEMPaBUIbHBIN
OTBET B

HEIO0YETOB OT
56% mo 75% ot
KOJIMYECTBA
TIPEIOKEHHBIX
samaanii / I
BBITOJIHII OT 75%
mo 90% or
KOJIMYECTBA
TIPEIUTOKEHHBIX
3aJaHUH 1
JOTYCTHJT OJTUH
WM IBa W3
CIIeTYIOITUX
nexouéros / NI
BBITIOJIHIJI HE MEHEE
90% ot KoIMUecTBa
TMIPEIUTOKEHHBIX
3aJaHUH 1
JOMYCTHI 2 WK 3
U3 CIeIYIOIINX
genouéros / MJIN
BBIIIOIHII BCE
TIPETOYKEHHBIC
3aaHMs, HO
nonycTui 4 u3

(1 (913% 0111704
HEIOYETOB:

- pereHue
HEIOCTATOYHO
000CHOBAHO;

- B pEIICHUU
HMeEeTCs
HETOYHOCTH B
yKa3aHUU Ha
UCIIOJNIb3YEMbIC
CBOICTBA,
oTpeseNeHus,
MIPU3HAKH,
TEOPEMBI;

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

56%
HpeI[JIO)KeHHBIX
3aJaHUH.




pe3yabTare - IOMyCTHII
BBIYMCIIUTENIBHON | BBIYUCIUTENBHYIO
OLITMOKH. omnoKy, He
BIIMSIONIYIO HA XOJ1
aJbHEUIINX
pacCyXIeHHUI;

- TIOJTYYNJIT
HEMPaBUIbLHBIN
OTBET B
pe3yabTaTe
BBIUMCITUTEIILHOM
OIHUOKH.

OueHoYHBIE CPeICTBA

Mopnyas Nel. IIporpammupoBaHue, A3bIK nporpammuposanus Python
1. YcrHblii onpoc: (mpuMepbl BONPOCOB)

1) Ha3oBuTe TUIIBI JaHHBIX B sI3bIKE TpOrpaMMupoBanus Python

2) Uto o3HauaeT BeipakeHue while B s3b1ke mporpammupoBanust Python?

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)
1) OOBsBUTE ABYMEPHBI MaccuB (MaTpuIly) pa3MepoM 3x3, 3aroIHEHHbBIN HYIIMU
2) Hanmmure nmporpammy. /laHo Tpex3sHauHoe 4rciao. Haiigure cymmy ero mudp.

3. TecrupoBanue no coxep:kaHui0 MoayJas Nel: (mpuMepbl 3aJaHUil)
1) Ompenenute, mpu KakoM HaWOOJNbIIEM BBEIEHHOM 3HAUYEHHM IIEPEMEHHOM S porpamma
BEIBEJZIET UHCIIO 64.
s = int(input())
n=1
while s < 47:
s=s+4
n=n%*2

print(n)

2) ABTOMAT MOJIy4aeT Ha BXOJ] YETHIPEX3HAUHOE YUCIIO (YUCIIO HE MOXKET HAYMHATHCS C HYJIA).
ITo 9TOMY YHUCITY CTPOUTCA HOBOC YMUCIIO IO CICAYIOIIUM ITPpaBUJIaM.

1. CknagpiBaloTcs OTAEILHO MEpBasi U BTOPasi, BTOpas U TPEThA, TPEThs U 4eTBEPTast LUPPHI
3a/IaHHOTO YHKCJIA.

2. HauMeHbmias U3 MOJIYYEHHBIX TPEX CYMM yIAISIETCS.

3. OcraBmuecs JBe CyMMBbI 3aITUCBIBAIOTCS IPYT 32 APYTrOM B MOPsIIKEe HEYOBbIBaHUS 0e3
pazaenuTene.

ITpumep. Ucxoanoe uucno: 1982. Cymmbr: 1 +9=10,9+8 =17, 8 + 2 =10. Yaansercsa 10.
Pesynbrar: 1017.
VYkaxuTe HanboJIbIIIee YnCio0, TP 00pabOTKe KOTOPOTO aBTOMAT BhIIAET pe3ynbTaT 1315.

Monayab Ne2. Anrebpa JIOTHKH, 3aJa9H C YCIOBUAMH

1. YcTHbIl onpoc: (MpuMepbI BONPOCOB)

1) HazoBuTe 6a30BbIC oOneparuu anreopsl JTOTUKH?

2) Kak 3By4HT 3aKOH UCKJIIOYEHMS TPETHETO U JUISl YETO UCTIONb3YET?



2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)
1) CocraBbTe TabIMIly UCTUHHOCTH BhIpakeHus ((X A -y) V (W — 2)) = (z2 = X).
2) Yupoctute BeipakeHue ((x € Q) — (x € P)) —» —~(x € A).

3. TectupoBaHue 110 COAEPKAHUIO MOAYJIst Ne2: (mpuMepBhI 3a1aHui)

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

JlaH YacTUYHO 3amOJHEHHBIH (hparMeHt, colepaliuii HeMOBTOPSIOIIMECS] CTPOKH TaOJIUIIBI
UCTUHHOCTH QyHKIUH F.

Omnpenenure, KakoMy CTOJOLYy TaOMMIBI HMCTUHHOCTH  COOTBETCTBYET  KaXdas U3
NEPEMEHHBIX X, Y, Z, W.

Ilepemennasn 1 | Ilepemennas 2 |Ilepemennasn 3 | [Iepemennas 4 | ®yHKkuus
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
cTonOipl  (cHadanma OyKBa, COOTBETCTBYIOIIAs IEpBOMY  CTOJOLy; 3areM  OyKBa,
COOTBETCTBYIOIAS] BTOPOMY CTOJOIY, U T. 1I.).

2) Ha gucnosoii mpsimoit gansl ABa otpeska: P =[3, 38] u Q =[21, 57]. KakoBa HanGospas
BO3MOJKHAsI JUTMHA MHTEpBaNa A, 4TO JIOTHYECKOE BBIPAKECHHUE

(x€Q — (x€P) —~(xEA)

TOXIACCTBCHHO UCTUHHO, TO CCTh MPUHUMACT 3HAUCHHUC 1 npu J1I000M 3HAUYEHUU HepeMeHHOﬁ X.

Mopayab Ne3. CucTeMsl CAMCICHUS, 3a1a94 Ha CUCTEMBI CIMCICHUASL
1. YcrHblii onipoc: (mpuMepbl BONPOCOB)

1) Yto Takoe OCHOBaHUE CUCTEMbI CUUCICHUS?

2) HazoBuTte andaBuT mecTHAAIATEPUIHON CUCTEMBI CUHUCIICHUSI.

2. [Incbmennas padora: (mpuMepbl 3aJaHUil)
1) IlepeBenute uncio 200 B IBOMYHYIO CUCTEMY CUHMCIIEHUS, 3aTEM B BOCBMEPHUHYIO.
2) Beruncmure 91t - 320 — 3% - 27

3. TecrupoBanue no coxep:kaHui0 MoayJas Ne3: (mpuMepbl 3aJaHUil)
1) Bce 4-0ykBeHHbIe ciioBa, coctaBineHHbie u3 0ykB K, JI, P, T, 3anucansl B andaBuTHOM

MOPSIIKE ¥ TIPOHYMEPOBAHBI.
Bot Hauano crnmcka:

1. KKKK

2. KKKJI

3. KKKP

4. KKKT

3anuimuTe cI0BO, KOTOPOE CTOUT IO HOMEPOM 67.
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2) Ha Bxop anroputma nogaércst HaTypaibHOe unuciio N. AITOpUTM CTPOUT MO HEMY HOBOE
gyucio R crnenyrommm oo6pazom.

1. CrpouTtcst gBonuHas 3anuch yucia N.

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

a) eciu ymucyio N kpaTHo 3, TOrAa B KOHEIl AOMUCHIBACTCSA TPU MIIAAIIUX pa3psiaa MOJTy4eHHOM
JIBONYHOM 3aIHCH,

6) ecnu uncno N He kpaTHO 3, TorJa B KOHEIl JOMHUCHIBACTCS IBOMYHAS [TOCJIEIOBATEILHOCTD,
ABIISAIONIASCS PE3YABTATOM YMHOXKEHHS 3 Ha ocTaToK oT AeneHus yucia N Ha 3.

[Tonydennas Takum 006pa3oM 3aMUCh SABJSIETCS TBOMYHOM 3aMChI0 HICKOMOTO yrcha R.
Hanpumep, nns ucxoanoro uncna 510 = 1012 pesynbrarom sBasercs unucno 1011102 = 4610, a
Ju1st ucxogHoro uncia 910 = 10012 pesynbrarom siBisercst uuciao 10010012 = 731.

VYxkaxure HanOombIee yucio N, mociae 00paboTKH KOTOPOTO C MOMOIIBIO ATOTO aJropuTMa
nosrydaetcs unciio R, menpiiee 100. B oTBeTe 3anmummTe 3TO YUCIIO B IECITHIHON CUCTEME
CUMCIICHUSI.

Monayabs Ne4. KogupoBanue, XpaHEHHE U Iepenada nHPOpManuu, 3a0a4y Ha KOJUPOBAHUE
HHPOpMaIHH

1. YerTHbli onpoc: (MpuMepbI BONPOCOB)

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

2) HazoBute enuHUIIBI H3MEPEHHS HHGOPMAIIHIH.

2. [Incbmennas padora: (mpuMepbI 3aJaHUIl)

1) J11st XpaHeHHsI CKATOTo MPOU3BOJIBHOTO PacTPOBOro N300pakeHus pazmepom 192 Ha 960
nukcenei orBeneHo 90 Koaiit mamsitu 6e3 yuéra pazmepa 3arosioBka ¢aitna. [Ipu cxatum o0beéM
¢aiina ymenbmaercs Ha 35%. [l KOOQUPOBaHUSA IIBETA KaXK/IOTO MUKCENSI UCIOIB3YETCs
OJIMHAKOBOE KOJIMYECTBO OUT, KOABI MTUKCEJICH 3aMiChIBAIOTCA B (paily oguH 3a Apyrum 6e3
npoMexXyTKoB. Kakoe MakcuManbHOE KOJIMYECTBO LIBETOB MOKHO MCIOJIB30BAThH B
HU300paKCHUH?

2) Omepanasl apu(pMETHYECKOTO BBIPAKEHUS 3aMCAHBl B CHCTEME CUHCIICHHSI C OCHOBAHUEM
15:

123x515 + 1x23315

B 3anucu yncen nepeMeHHON X 0003HaYeHa HeM3BeCcTHAs udpa u3 aadabura 15-puaHoit
cucteMsbl cuncienus. Onpenenure HaMMeHbIee 3HaUeHHUE X, TPH KOTOPOM 3HAUYEHUE TaHHOTO
apruMeTHIECKOTro BhIpakeHus1 KpaTHO 14. [ HaliIcHHOTO 3HaYEHHUS X BBIYMCIUTE YACTHOE OT
JieNeHHsI 3HaYeHHUS apu(PMETHUECKOTO BIpaKEeHUS Ha 14 1 yKa)kKuTe ero B OTBETE B JCCITUYHON
cucteme cumciienus. OCHOBaHUE CUCTEMbI CUHUCIICHHS B OTBETE YKa3bIBaTh HE HYXKHO.

3. TecrupoBaHue no coxep:kaHuI0 MOyJas Ne4: (mpuMepbl 3aJaHUil)

1) Ilpu peructparuu B KOMIBIOTEPHOU CHCTEME KXKIOMY O0BEKTY IPHCBAUBACTCS
UJICHTUPHUKATOP, COCTOAIIMIA U3 113 CUMBOJIOB U coziep Kallinii TOIBKO AECATUYHBIC TUPPHI U
CUMBOJIBI U3 2025-CHMBOJILHOTO CIlealibHOTO ajidaButa. B 0a3e maHHBIX 17151 XpaHCHHS
KXKI0r0 UACHTH(PHUKATOPA OTBEICHO OJIMHAKOBOE M MUHUMAJIHLHO BO3MOYKHOE IIEJI0€ YUCIIO
Oaift. [Ipu 5TOM HCMONIB3YIOT TOCUMBOJIBHOE KOAUPOBAHUE HIEHTU(UKATOPOB, BCE CUMBOJIBI
KOAMPYIOT OJMHAKOBBIM 1 MUHUMAIIbHO BO3MOKHBIM KOJTUYE€CTBOM OWT.

Onpenenure 00béM mamsaTu (B KOaiT), HeoOXomuMbIi i1 xpaHeHus 32 768 naeHTH(HUKATOPOB.
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B orBeTe 3ammmmmTe TOIBKO [EJIOe YUCIO — KoiandecTBO KOaiiT.

2) 1o xanamy CBSI3M MEpealoTCs COOOIIECHHMS, COJEPIKAIe TOJIBKO YeThipe OykBoI: A, b, B, I'.
Jlig nepenayu UCIIONb3yeTCsl ABOMYHBIA KOJ, yAoBIeTBOpstowmui ycinosuio ®ano. Kogossie
cioBa st OykB u3BecTHbl: A — 0, b — 1111, B — 1010. Haliqute K01 MUHUMATBLHOM JTITUHBI
mutst OykBeI ['. Ecii TakuX KOJOB HECKOJIBKO, YKAXKHUTE KOJ] ¢ MUHUMATHHBIM YHCIIOBBIM
3HAYECHHUEM.

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

1) duist wero Hyx)eH GUILTp?

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

2. IlncbMenHnas padora: (mpuMepsl 32 aHUH)
1) Otcoprupyiite nepBbIii cTOI0EI TAOIHIIBI ITO BO3PACTAHHIO, & BTOPOM 110 YOBIBAHHIO
2) IlepeMHOXbTE JBa CTONOIA IPH TOMOIIH OJHON (DOPMYIIBI.

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

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

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

nosne Koauuecmeo ynakosox, wim. 3aHeceHa nH(GOpMaIyst O TOM, CKOJIBKO YIIaKOBOK TOBapa
MOCTYMHJIO B Mara3uH WM ObLIO MPOJIaHO B TE€YEHHE JHS. 3ar0JI0BOK TaOJIUIbI UMEET

CIEAYIOLIMI BU/L.

ID onepanuu | lata | ID marasuna | Aptukyin | Tun onepanuu | KonndectBo ynakoBok, | [{eHa,
IIT. py0./miT.

Tabmuma «ToBap» comepKuUT HHGOPMAIHIO 00 OCHOBHBIX XapaKTEPUCTHUKAX KaKIOTO TOBapa.
3aro0BOK TaOIHIIBI UMEET CIACAYIONINI BHI.

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

Tabnuua «Marazun» coaepHUT HH(POPMAIMIO O MECTOHAX0XKICHUH Mara3uHoB. 3aroJ0BOK
TaOJIULIBI UIMEET CIEeIYIOIIUHN BUI.

ID marasuna | Paiion | Anpec

Ha pucyHke npuBefieHa cxema ykazaHHOUN 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 '

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) Hamummre nporpammy s Ucnmomnutens Yepenmaxa, 4ToObl B Pe3ysbTaTe IMOTYUHIICS
kBaapar 10 Ha 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.

CKOJILKO 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 |6 |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 TMPOrpaMMBI: IMakeT BHAEOKOaekoB, 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.

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

bocosa JI. JI., bocoa A. IO. 11 knacc. ba3oBeiii yposens. U3n-Bo «lIpocsenienue»
2022.

Cemaxun U. I', Xennep E. K, Illecrakosa JI. B. Mudopmaruka 11 kiacc. YrinyOaeHHbIH
ypoBeHb. M31-Bo «IIpocBemenne» 2022

Cemaxkun WN.I', lleunna T.1O., Illecrakosa JI.B. Uudopmaruka. 10 knacc. YriyOiaeHHbIH
ypoBeHb. M31-Bo «bunom» 2021.

bocosa JI. JI., bocoa A. 0. 10 knacc. ba3oBeiit yposens. U3a-Bo «lIpocsemnienue»
2022.

,ZZOI’lOJZHume./Zbele UCMOYHUKU.

1.

2.

C.C. KpbuioB. Meroauueckue peKOMEHAAIMU Jis y4uTeIeH, MOJArOTOBJIEHHBIE Ha
OCHOBE aHANIM3a TUMUYHBIX OomuO0K ydacTHUKOB EI'D 2024 rona no MTHOOPMATUKE
u UKT.

Mbtus DOpuk Uzyuaem Python: mporpammupoBaHue urp, BH3yalu3alus TaHHBIX, BeO-
npunoxenus. U3n-Bo «bubnuoreka nporpammuctay 2022.

IIpocpammnoe obecneuenue u Mnmepnem-pecypcoi

1.

2.

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

http:/fipi.ru/ Odunmansueiii  caiit degepasbHOr0 HHCTHTYTA  I€JArOTHYECKHX
U3MEPECHUI
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https://inf-ege.sdamgia.ru/
http://fipi.ru/

3. https://obrnadzor.gov.ru/navigator-gia/materialy-dlya-podgotovki-k-ege/ Hasuratop EI'D
PocoGpnamzopa
4. https://resh.edu.ru/ Poccuiickast 371eKTpOHHAS IIKOJIA

3.3. KaapoBoe odecnieueHne 00pa3oBaTeIbHOI0 Mpoiecca

TpeboBanus k KBaTM(UKAIIMH MTEAATOTMYECKUX KaPOB:

[Temarornyeckuii coctaB, OOydYaOIIMK TIO JJOMOJTHUTEIBHONW 00Ie00pa3oBaTeIbHOM
nporpaMMe, COCTOMT W3 CIEIHMATUCTOB C BBICIIUM MpOo(hecCHOHATBHBIM 00pa30BaHHUEM,
MMEIOIINM CTaX IMeJarOrHYeCKOr paboThI 1O JaHHOW CTIEIIMAIBHOCTH HEe MeHee 3-X JIeT.

3.4. YcaoBus 151 QYHKUMOHMPOBAHUSA IJIEKTPOHHOH HH(POPMAIIMOHHO-
o0pa3oBaTe/IbHOM Cpeabl
(pu peanu3aluy IporpamMm C UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTeIbHbIX

TEXHOJIOTHHN)
DIIeKTPOHHBIC Bup 3ansatuit HaunmenoBanme 000pymoBaHuUs,
UH(POPMALUOHHBIC PECYPCHI IPOrPaMMHOT0 00eCTIeueHuUs
https://edu.kpfu.ru/course/view. Jlexrms/IpakTHYeCKHE Kommbrotep, TOAKITIOYEHHBIN K
php?id=6209 3aHATHS/KOHCYIbTAIUH cetu IHTepHET, HHTEPHET-
Opay3ep

4. PYKOBOJUTEJIb U ABTOP(bI) IOI'PAMMBbI

PykoBogurens:
Nounenxko Cepreii IBanoBuy, nupexrop Y ML tectupoBanus u noarotoBku k EI'D u 'NA KOVY.

ABTOpP(BI):

[Mpunomsun  Anton OneroBuy, mnpenojaBarenab uHPopmatukn YMIl TtectupoBanus wu
noarotosku Kk EI'D u A KOYVY.
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