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3ananme 1. Hudposas couuosiorus

Texcr 3agauu. Bbl aHanUTUK JaHHBIX U U3y4aeTe OTHOIIEHUE K KOMITAHUU
Apkruka-HedTe Ha ocHOBe cooOmieHnit B couuaibHbIX ceTsax. CoriacHo
UCIIONB3YEMOM METOJOJIOTUU arperaiel JaHHbIX O PeakIHsIX OTACIbHBIX
II0JIb30BaTEE WM TOJb30BATENIbCKUX TPYNI U B3aUMOJCHCTBUEM C HUMHU
3aHMMAIOTCA KOJUJIETW W3 JIpyroro mnojapaszaeneHus. Bamr oraen oTBedaer 3a
BBISIBJIEHUE U OINMCAaHWE  YCTOMUYMBBIX  MPOLIECCOB U CyOBEKTOB,
B3aMMOJEHCTBYIOIUX B MX paMKax. YaCTUYHO TaKMMH CyOBEKTaMU MOTYT OBITh
nojpasjeneHuss kommnaHuu. Ha ocHoBe OAHOro u3 COOOIIEHUIH COCTaBbTE
rpa¢puyeckoe ONHUCAaHUE B3aUMOJEHCTBHS CYOBEKTOB Ha YCJIOBHOM YYacTKe
MecTHOCTH. Camux cyOBeKTOB 0003HaybT€ TIpapUUECKUMU NPUMHUTHUBAMHU —
KpyraMu WM KBaJgpaTaMd — C COOTBETCTBYIOLIMMHU HAaWMEHOBAHMSIMM, a MX
B3aMMOJICHCTBHE BEKTOPAaMH U KOHTPBEKTOPAMHU.

bonee 100 cTyneHTOB TpyIWIIOCH B JIETHUM IEPUOJ B COCTABE CTYIAEHYECKUX
CTPOUTEIBHBIX OTPSIIOB HAa MECTOPOXKICHHUSIX KommaHuu Apkruka-Hedts.
MHorue npuexaiy B IEpBbIA pa3 U OCBauBalIH padoure Npodeccun, OJHAKO YaCTh
CTYJIEHTOB IIPUE3KAET HE B MEPBbII pa3 HE TOJIBKO B paMKax OOBIYHOW TPYIOBOI

ACATCIIBHOCTHU, HO N JIA ITPOXOKIACHUS Hp@I[I[HHJ'IOMHOﬁ IMPaKTHUKH.

HpnMeanne. CY6T)€KT BSaHMOHGﬁCTBHH — 9TO CYIIHOCTDH, ABJIAIOIIASACA
HNCTOYHHUKOM JACATCIBHOCTH.

Pemenue 3agauu. B nanHoi 3aaue HEOOXOMMO OMTUPATHCS CTPOTO HA TEKCT
COOOIIeHMSI, HE TOOABIISISI TEX AJIEMEHTOB, KOTOpPbIE B HEM HE ynomuHarorca. B
NEPBYIO OUepelb HEOOXOAMMO TIOHATh — KTO HIIM YTO SIBIISIETCS CYOBEKTOM, a YTO
UM SIBISTHCS HE MOXKET. Tak cyObeKTOM MOXKET ObITh KaKoe-JIn00 (PU3NUECKOE JTUII0
WJIM OpraHu3allMOHHAs CUCTEMa — HallpuMep Kakor-1100 OTAes KoMaHuu. B cBoro
ouepeb CyOBEKTOM HE MOXKET SBIATHCA IMPOLECC, TAKOW KaK npedounsiomMHas
npakmuka, Wil Kakou-mubo OOBEKT, T. €. CYIIHOCTh, Ha KOTOPYIO HalpaBlieHa
HEKOTOpasi 1eATeIbHOCTh — HAIIPUMEP MeCmOpOodACOeHUe.

CocTaBUM CIHCOK CYOBEKTOB B3aUMOACUCTBUS, UAS TOCIEIOBATEIBHO IO
cooOmIeHnI0 (MMeHa CyOBEKTOB MOXHO J1aBaTh C HEKOTOPOH YCIOBHOCTHIO,
TJIABHOE — TIPOCIICKUBAEMOCTh CBSI3U MEKTYy HUMHU U TEKCTOM):

Cy0beKT B3aumMoaeicTBus CJioBo(a) B TeKCTE

CryneHTsl 100 crynentoB

CTy,)IeH‘-ICCKI/Ie CTPOUTCIIbHBIC OTPAIAbI CTYJICH‘-ICCKI/IX CTPOUTCIIBHBIX OTPAI0B

Komnanusa Apkruka-Hedtsb Komnanun Apkruka-Hedtsb

W N

Ce3oHHbIe PAOOTHUKU-HOBUYKH IIPUEXAJI B IIEPBBIN pa3




5. | Ce30HHbBIE pAOOTHUKHU CO CTAXKEM 4acThb CTYJEHTOB TIPUE3XKACT HE B
IIEPBBIN pa3

6. | [loTeHuMaIbHBIE COTPYAHUKN IPOXOKIACHUS MPEIAUIUIOMHON
IIPAKTUKH

7. | YueOHble 3aBeICHUS IPOXOKIACHUS MPEIAUIUIOMHON
IPAKTUKU

Crout 00OpaTUTh BHUMAHHE, YTO B COOOIICHUH MOTYT HaXOIUThCS (hpa3bl, O
KOTOPBIM MOYKHO BBIJICITHTH OoJiee OAHOTO cyObekTa. Takke CyObeKThI, HCXOS U3
IIPEIOCTABIICHHOTO ONPE/CIICHNs, MOTYT Y4YacTBOBaTh B HECKOJIBKMX BHIAX
JeSITETBHOCTH, MMEsI OJJTHOTO HocHuTe s. Hanmpumep, OT/ICNIbHO B3SThINM CTY/CHT, T. €.
YY4aCTHHK 00Opa30BaTeIbHOW JCATEIBHOCTH, MOXET OJHOBPEMEHHO SBJISATHCS
CyOBEKTOM U3 IyHKTOB 4-0.

Janee coctaBuM TpedyeMoe rpaduueckoe ornucaHue:

CryneHTsl CCO I
A
Ce30HHEBIE Ce3oHHBIE ITorenmanesubie
PabOTHUKHU-HOBUYKHU pa6OTHI/IKI/I CO CTaXKEM COTPYIHUKH
v /
Y4eOHbIe 3aBEICHUS Apkruka-Hedts

3ananue 2. PazpadoTrka MeT0/1a ONTHMHU3ALMUA MAaTeMaTHYeCKO# 3a1aun

Texcr 3apaun. Ha npousBojacTBeHHOM YyacTke 3 HedTerazoBoil KOMIaHUU
MOCTaBJICHA 3aj[a4a HaJaJKu pabOoThI JIEMEHTOB HABUTAIIMOHHOM CHCTEMBI. 3a/1aua
JTAHHOTO y4YacTKa COCTOUT B MPHUEMKE 3au(pOBaHHBIX CUTHAJIOB ¢ YyacTka 1 u
VYuactka 2, cuHTE3€ MPUIIEAIINX MAaKeTOB JAaHHBIX U JaJbHEHIIEH TPAHCISALNU B
[lentp oOpaboTku AaHHBIX. Hamummute nporpamMmy, Ha BXOJ MOJYYaIOIIYyIO IO
OTHOMY HATypaJIbHOMY YHCIy C KaXXIOTO y4acTKa, a Ha BBIXOJI€ BO3BPAIIAOIIYIO
TPEThE YUCIIO, PACCUUTAHHOE ITyTEM BO3BEICHHUS MOJYYEHHOTO 3HAUYCHUS C TIEPBOTO
y4acCTKa B CTENEHb YUCJIIA, TOJYYEHHOTO CO BTOPOTo yuactka. [Ipu atom B LleHTp OT
MOJTYYHMBIIIETOCS 3HAYEHUS OYIET OTIIPABIICHO JIMIIb TTocleHss Iudpa. B kauecTre
TE€CTOBBIX 3HAYEHUN UCTIOJIB3YUTE CIEAYIOILINE:



e C nepBoro yuactka: 954950230952380948328708
e Co Broporo y4actka: 470128749397540235934750230

Pemenue 3agauu. Pemenne 3a1auu «B J100» IMyTeM BO3BEACHUS OJHOTO YHCIIA
B CTEIICHH JPYTOr0 3aBEIOMO HE XBATUT BBIYMCIUTEIHLHON MOIIHOCTHA HE TOJHKO
OTZICJIBHOTO KOMIIBIOTEpPA, HO Ja)XK€ BBIUYUCIUTEIBHOMY LIEHTPY MOTpedyeTcs
OTIpEJICTICHHOE BPEMsl Ha MPOBEJEHUE BBhIYMCICHUM. Tak Kak mepeciiaTh HyXHO
TOJIbKO TOCJIEIHEE YHCIO — COCPEJOTOYMMCS Ha BBIUMCICHUU HMEHHO €ro.
OOpatuM BHUMaHUE, YTO MPU BO3BEACHUM YHUCEN B OIPEACICHHYIO CTENEHb
MOCJIETHEE YHMCIIO BCErjJa MMEET HEKOTOPBIA IMKJI W3 OTrpaHHYeHHOro Habopa
snementoB. Hanpumep: 22 = 4, 23 =8, 24 =16, 2° = 32, 2* = 64.

Takum 00pa3oM HaM HEOOXOJIUMO B3ATh JIMIIL MOCIEAHION U(PY MepBOro
YHUCIa U OCTaTOK OT JIeJIeHHs Ha 4 BTOPOTO YKCIIa U TOJIBKO MOCJI€ 3TOr0 BO3BOIUTH
MIEPBOE YUCJIO B CTENEHb BTOPOTO.

[Tpumep mporpamMmHO# peanusaiuu Ha Python

number = input()
degree = input()
number = int(str(number)[-1])
degree = int(str(step)[-2] + str(step)[-1]) % 4
if degree == 0:
degree = 4
print((number ** degree))

3ananue 3. CUHTE3 JUCKPETHBIX YCTPOICTB

Texer 3agauu. [Ipu cpaBHeHnn naHHBIX 0 Oypenuu, npuxoasmux B LleHTp
00pabOTKH BHISIBIIIA M PEATbHBIMU 3HAUECHUSMH JOOBIYU OBLIO BBISIBJIEHO CEPhE3HOE
pacxoxaenue. CnykeOHasi MpoBepKa, MPOBEICHHAS HA MECTOPOKICHUH, BBISIBHIIA
HEUCTPABHOCTH JIATYUKOB, KOTOPBIE ObLIO PEIICHO MOJHOCThIO 3aMEHUTH Ha HOBBIE.
Ha stane nmpoextupoBanus ObLUT 3a7aH TUTIOBOM HA0OP 3JIEMEHTOB, KOTOPBIE MOKHO
UCIIOJB30BaTh JJI1 pa3pabOTKM CHUCTEMBbl JIaTYMKOB, a TakXke ee Taluia
UCTUHHOCTH (@, b, C — BXxopl,  — BbIXox). [Tomorute paspaboraTh JABa THITIOBBIX
MpoeKkTa (CxeMa) CHUCTEMBbI JAaTYMKOB, YTOOBI B OyIylieM KOMIAHUS MOTJa
HCIOJIb30BaTh CTAaHAAPTU3UPOBAHHBIC PEIICHUS.



Tabania UICTUHHOCTH
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Pemenue 3amaum. CHauana cienyeT NONy4YUTh Gopmyny g (GyHKIUA

y(a, b, ¢), koTopas COACPKUT TOJIBKO HHBEPCHU, KOHBIOHKIIMHA H CYMMY T10 MOTYJTIO
nBa. 3amevaem, uyTo npu a = 0 (BepxHsis MOJOBHHA TAOJIMUIIBI) CTOJIOCI 3HAYCHUI
COBIAJACT CO CTOJIOIIOM 3HAYEHWW CYMMBI TI0O MOIymr0 aBa b@c, a mpu a = 1
(HWKHSISE TIOJIOBMHA TaOJUIIbI) €IWHUIIBI COOTBETCTBYIOT CTpoKam, Tiae ¢ = 1.
Otcrona cinenyet dhopmyna
y=(an(b®dc))V(aAc)
Y06enuThesi, 4TO OHA BEpHA, MOXKHO C MOMOIIbIO TaOJMIBl UCTUHHOCTH. [lo
YCIIOBHIO 33/1auu, He umeetcs snementa UJIN, u popmyna comepkut AU3BIOHKITHIO.
3aMeTHM, 4TO CjaraeMble B JU3BIOHKINMH, a UMEHHO, (a A (b@c)) u (a A ¢), He
paBHBI €IUHUIIE OJHOBpeMEHHO. B sToM ciiyyae QyHKUMS «UJIW» paBHOCHIIbHA
GYHKIINN «UCKITIOYAIOIIee UIn», U (HOPMYITy MOXKHO MEepernucaTh
y=(anA(b®c) ®(anc)

[TocTpoum TabIMILy UCTUHHOCTH ISl 3TOU (POPMYJIBI.



b®c | aA (bDc) | a (aN (b®Bc)) ® (aAc)
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g peanuzanuu 310l popMyssl HEOOXOIUM OJUH MHBEPTOP, ABA dJIEMEHTA
«uckmrovaromee WJIM», nBa smemenra «M», T.e., AOCTAaTOYHO HMMEOIIUXCS
aneMeHTOB. Cxema UMeeT BU:
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[Tocne cOOpkH AaHHOM CXEMBbI OCTAJIOCh YEThIPE MHBEPTOPA, OAUH DJIEMEHT
«HCKITIOYAIOIIEe WIIW», IIECTh KOHBIOHKTOPOB, TO €CTh, BTOPYIO CXEMY HY>KHO
CTpouTh MO Jnpyroit Gopmyne. MoxHo mpeoOpa3oBaTh HCXOAHYIO (opmyiy,

NPUMEHUB 3aKoH je Moprana @ V b=anb:

y=(an®d®c)Vvanc)=(ar(bdc))Alaic)

JIns OCTpOEHMS ATOM CXEMBI HY>KHO YETBIPE UHBEPTOPA, TP KOHBIOHKTYpa U

OIWH 3JICMCHT «HMCKJIIOHaromee nin», To €CTb, CXEMY IMOCTPOUTHb MOKHO.

a )ﬂ—’_
N~
, N Ve .
N g -~
—;“L} ) [ >
c L -
a —— .




MoxHO HAaWTH COBEPIIEHHO APYTyI (HOpMyiy, €ClId 3aMEeTUTh, YTO Y = C
Besze, KpoMe cirydast, korjga a =0, b =1, B oToMm cirydae y = ¢ . Yurem, uro xB0 = x,
x @ 1= x. DTO NPUBOAUT K CIEAYIOIIEH opMyIe:

y =(a A b)®c.
Ybenumcsi, 4TO OHA BEpHA, TOCTPOUB TAOIUIy HCTUHHOCTH.
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Cxema numeet BU (MMEIOIITUXCS DJIEMEHTOB JOCTATOYHO).
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B octanpHbBIX BapuaHTax 3a/1a4d aHAJOTUYHBI, IPUBOAUTCS PEIICHUE TOJIBKO
JUTSL OJTHOTO BapHUaHTA.

3ananue 4. O6padoTKa YNCIOBBIX MACCUBOB

Texker 3apmaun. AHanm3aTop, 4epe3 KOTOPBIM MOCIEA0BATEIBHO MPOXOIAT
JOOBITHIE MOJIE3HBIE UCKOMAEMBbIE MTOKA3bIBAET MACCY YIJIepo/a B KaXKJ10i mapTuu,
pazznenss ee Ha ciou. JlabopaHTy HE0OXOIUMO CenapupoBaTh T€ CJIOH, B KOTOPBIX
CyMMa ITOATOCIEI0BATEIbHOCTEW 3HAUEHNI MACChI YIJIEPO/1a Ha €IMHULLY ILIOIA U
KpaTHA 3TAIOHHOMY uuciy 77. Huxke npencraBieHa MmoiaHas ocie10BaTeENbHOCTB:

523, 307, 112, 155, 211, 221, 231, 616, 1055, 1032, 1007, 32, 126, 4/1, 50, 156,
123, 13, 11, 117, 462, 16, 77, 176, 694, 848, 369, 147, 154, 847, 385, 1386, /7,
618, 12, 146, 113, 56, 154, 184, 559, 172, 904, 102, 194, 114, 142, 115, 196, 178,
893, 1093, 124, 15, 198, 217, 316, 154, 77, 77, 11, 555, 616, 842, 127, 23, 185,
575,1078, 1001, 17, 7, 384, 557, 112, 854, 964, 123, 846, 103, 451, 514, 985, 125,
541, 411, 58, 2, 84, 618, 693, 231, 924, 1232, 455, 15, 112, 112, 84, 111, 539
IIpousBenure pacueT KOJMYECTBA KAXKIOW MOXAIOCIENOBATEIBHOCTH,

HMCIOIIUX Pa3JIMIHYI0 YUCJICHHOCTD BJIOXKCHHBIX 3JICMCHTOB, KPATHBIX 7.



Pemenne 3amaum. B 3amade TpeOyeTcss pacueT KOJIMYECTBA KaXIOi
OTIEIBHOM IOAIOCIEAOBATEIIBHOCTHA, WMEIOIIEH PAa3IMYHYI0 YHCICHHOCTH
BJIO’KEHHBIX 3JIEMEHTOB, KpaTHBIX 77. BBy TOTO, 4TO pacder BeAeTcs MO CIOAM —
HET HEOOXOAMMOCTH  ONPEAENATh  IOANOCIENOBATEIbHOCTH,  COCTOSILIUE,
K IPUMEPY, U3 ABYX DJIEMEHTOB KaK 3 IOANOCIEI0BATEILHOCTH, COAEPKAIINE 110
OJTHOMY, OJTHOMY U JIBa 3JIEMEHTa COOTBETCTBEHHO. TakuM 00pa3oM OTBET JOJKEH
JaBaTbcs B popMare:

¢ | mayniee noapsL 4nuciio, KpaTtHoe 77, BCTPETHIIOCH 3 pasa.
e 2 UIyIIKX NOAPS] YUCIIA, KPATHBIX 77, BCTPETWINCH 1 pas.
e 3 UAYIIMX MOAPS YNCIIA, KPATHBIX /7, BCTPETWINCH 2 pasa.
e 4 uaymux MOAPSI YNCIa, KPaTHBIX /7, BCTPETHINCH 4 pa3a.
e 11 Tak naiee.

3ananme 5. llndppoBanue naHHbBIX

Texer 3agaun. Ha nosisipHO# CTaHIMK BBIIEN U3 CTPOS eMM(POBATbHBIN
ammapar ¥ Terepb OTCYTCTBYET BO3MOXKHOCTD IITATHOTO OOMEHA COOOIIEHUSIMHU KaK
C IPYrUMU MPOMBIIUICHHBIMU O0BEKTaMU, TaK U ¢ OoJbIon 3emieit. Ha oxuganue
CIICUAIMCTOB HW3BHE YHJIET HEMO3BOJMUTEIBHO MHOIO BPEMEHH, K TOMY JKE
3aIlaCHOM amrapaT UMEETCS Ha CKJIaJle, OJTHAKO HYXXIAETCA B IIPOrpaMMHUPOBAHUU
anroputMa JemudpoBku. B Teuenue Heaenu ObLIO MOTYYEHO TPU COOOIICHUS:

o [y smaarHon3X 15 TAXWwKX 10 MBLKTH3T 13 BEIAITKX

e 101 wuarr baucunas THIKUIO BUHOW -40 EXKIMBITUAN YKKBIAUIOUITA3UIO
allCIONIO IO IHBITTOS

® DIIBIANUGI 3aUKI3UT HDKIIIBITIOX afOBITHIANT oL mI 124 exro iios! -63

Pa3zpaboTaiiTe anroputm AemM(PpPOBKH, KOTOPHIA IMO3BOJWI OBl CTaHIUU
paboTaTh B mTaTHOM pexkume. [IpuMeuanue: KOHEUHbBIN TEKCT COOOIIEHUSI TOJKEH
BBIBOJIUTHCSI HA PYCCKOM SI3bIKE, CHMBOJI «€» HHTEPIPETUPYETCA KAK «E».

Pemenue 3amaum. Tekct cooOmieHust 3amudppoBaH MOJHOCTHIO, MOITOMY
JIOTUYHO MPEATIONOKUTD, YTO 3an(pOBaHbI HE TOJIHKO OYKBEHHBIC CHUMBOJIBI, HO U
yucioBble. Haunem ¢ nmocienHux: oOpaTuM BHUMAaHKE, YTO HauOoubllel nudpoii B
KOKIOM YHuCle sBisieTcs 6. 3HAUYUT MOXKHO BBIIBHHYTH THIIOTE3y, YTO YHCIa
MPEACTaBICHbBl B CEMEPUYHOM cucTeme cuuciaeHus. OCyllecTBUB MEpeBOJ] B
JCCATUYIHYIO CUCTeMY, TTosyuuMm cieaytromee: (1) 12 u 10, (2) 50 u -28, (3) 67 u -45.
Hanu4are 3HaKkoB niepes YnciaMy MOATATKUBAET K OTIEPAIIMH CIIOKECHHSI, BBITIOJTHUB
KOTOPOE MOJYyYUM B KaXJOM CIIy4ae OJTHO U TOXKE YUCHO 22. DTO M €CTh KJIIOY K
mmdpy Lle3aps, o3Hauvaromuii cMmemieHrne mo andaBuTy Ha 22 CHUMBOJIA BIIPaBO.
[IpoBens cMmelieHue, MoxyYuM Aemn(@poBaHHbIE COOOIICHMUS:

9



e BaxTa 3akonuuntcs 12 HOsOpst v BepHYCh 10 nexadps

e 50 ToHH nOOBITOM HepTH ngamu -28 TpoueHTOB APHEKTUBHOCTH
KAl TAIOBJIOKECHUN

e 3ajaiiTe CKOPOCTh BpallleHUs KOJIEHYATOro Baja B 67 npu yrie -45

3ananue 6. Jloruka

Texker 3amaum. CurusmyHna, Acema, Mapuna wu  Cama HOXydYdiId
npuriamnieHue Ha J{uu kapeepsl B cBoem BY3e. U3-3a koHbepeHI-Heeu BpeMeHn
y HUX OBUIO HE MHOTO, MIO3TOMY B 3TOT JICHb Ka)blii MOT TIPOBECTU MOAPOOHBIC
MEPETOBOPHI TOJBKO C OJHOW KOMIIaHWEH. /[BOE CTY/IE€HTOB MOIUIM HAa BCTPEUY C
KoMmnaHuen BocTouHsli ra3, o1uH Ha BeTpeuy ¢ Tpancraz Kocmuueckue cucremsl,
a eme oAMH Ha BcTpeuy c¢ kommnanued Cubupp Hedrenepepaborka. M3-3a
teMmriepaMenTa Curu3amyH 1 MapuHa HHUKOTa Obl HE NPOSBWIM Obl MHTEpEC K
OIHOW KommaHuu. Kpome Toro, B 3TOT JIeHb pa3ouuIuch HHTEpechl CUTU3MyHIA U
Camm, Mapunsl 1 Camn, Camn u Acemsl, a Takke CurusmyHna u Acemsl. [lpu
stoM CurusmyHJ cpa3dy OTKazajicsi OT BcTpeud ¢ Kommanued TpaHncras
Kocmuueckue cuctembl. Heo0X0auMo yCTaHOBUTH KaKhe KOMIIAHWUU SIBJISIOTCS
HanOoJIee NPEeANOYTUTEIbHBIMU ISl TPYI0YCTPOIMCTBA KaXKIOr0 CTYAEHTA.

Pemenune 3agaum. J[aHHYIO 3a71a4y MOKHO PEIIUTh, CONOCTABIISIS (PAKTHI B
tabnuue. PazMeTuM 4YHMCIIO CTYIEHTOB, MOLIEAIIMX HA BCTPEUYy C KaxAou
KOMMaHuen. 3ateM UCKIounM Juisi CU3urMyHa BCTpedy ¢ kommanueil TpaHcras
Kocmuueckue cuctembl. CONOCTaBUB COYETAHUS YCTAHOBHUM, 4TO AceMa u MapuHa
MONUIM Ha BCTpeuy ¢ kommanueil Boctounsblil ra3. 3uaunt Caia BCTpedasics C
komranueir Tpancraz Kocmuueckue cucremb, a Cusurmyan c¢ Cubupb

He(dTenepepaboTKa.
Komnanus CusurmyHnnu Acema Mapuna Cama
Bocrounslii ras (2) + +

Tpancra3z Kocmnueckue
cuctemsl (1)

Cubupn
Hedrenepepabotka (1)

3ananue /. lIpynnunsl mmdpoBku u JemnGpoBKHU

Teker 3apaun. Kapum nojan 3asBieHue B BeCeHHIOMO 1kosy BY3a no 3ammre
uHpopMaluu U €My HEOOXOJAMMO pELIUTh TECTOBOE 3aJaHue: JemudpoBaTh
KOpOTKYyI0 (ppaszy. B xadectBe kitodeil At 3TOro emy MpeoCTaBiseTCs] IPUMEp

mrpOBaHUS CIIOBA 2UNEPHIEKCHL.
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TMIEPTEKCT — UrenTpKeTc — Ke3cPprm3py — yp3mrdcsex

TectoBas (hpaza: BpIBI Teprpand BU3ruQmn3

Ipumeuanue. CUMBOII «€» HE UCIIONB3YETCS

Pemenne 3amaum. /{7 Havana HYXKHO pas3rafaTh alrOPUTM IIH(pOBaHHUS.
[TocMOTpUM Ha MPEACTABICHHBIA IPUMED:

® TUIIEPTEKCT — IEPBOHAYAIILHOE CIIOBO.

® UTENTPKETC — Aajiee MPOUCXOAUT CMEHA MECT COCETHUX CHMBOJIOB.
e ke3chT™M3bY — CIBUT 1O alihaBUTY BIIPABO HA 2 CUMBOJIA.

e yp3MTPC3eK — CI0BO MEPEBOPAUNBACTCS.

Jnst pactinpOBKHM HY>KHO BBITIOJHUTH BCE B 0OPATHOM MOPSJIKE:
® BPIIBJI TepIpand BU3ridmn3

[lepeBepHem:
e 31(Ur3iB dUAPIIPET JIBIIPB

CaBuraem Ha 2 CUMBOJIA BJIEBO:

e eHT(OE3a BIKIOOHOTD HaHOa

[IpousBeneM CMEHY MECT COCETHUX CUMBOJIOB:

¢ He(TeOasbl I0KHOTO paiioHa

Ipumeuanue. [lpu ucnosHeHWM 3aJaHMs JOCTATOYHO YACTO YYACTHHKHU
OJIMMITAA/Ibl YIYCKaJu U3 BHJAa CHUMBOJ IpoOena, XOTs B JOCTATOYHO OOJBLIOM
KOJIMYECTBE OMMOOYHBIX CITydaeB HCKoMasl (ppasa SBHO MPOCMATPUBAIACh U MOKHO
OBLTIO OOpaTUTh BHUMAHHE Ha HAJTMYHUE OMHUOKHU B X0JI€ PEIICHHUS.

3ananne 8. KomOunaTtopuka

Texcr 3agaum. [Ipu ycTpoiictBe B oTnen uHGOPMAIMOHHONW O€30MaCHOCTH
Bam ObU10 Mpeasio’keHO pelInTh TECTOBOE 33JaHHE Ha Pa3pabOTKy ajiropuTMOB
mudpoBanus u AemmdppoBanus coodmeHuit. OHM JOKHBI CTaTh YaCThIO OOIIETO
alroputMa OOMEHa JaHHBIMM MEXIy MECTOPOKICHHEM U TOJIOBHBIM O(ducom
KOMIIaHUH, TIO9TOMY JIOTUYHO OyAeT pasleiuTh MX Ha JABa OTACIBHBIX METOJa
(pynkuum). B xayecTBE OCHOBBI AJIs TAOIULIBI IIHUPPOBAHUS UCTIOIB3YETCS KO0
u3 52 xapt, Kaxxaoii u3 KOTOPBIX COOTBETCTBYET OMPECICHHOE KOJJOBOE 3HAUCHHE.
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T | 2 3| 4 3 6 7 8 9 | D|V |Q]|K
0 1 2 3 4 S) 6 7 8 10 | 11 | 12
13 (14 |15 |16 |17 |18 |19 | 20 | 21 | 22 | 23 | 24 | 25
26 | 27 [ 28129 |30 (31|32 |33 |34 |3 |36 (37|38
39 | 40 [ 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51

IIpumeuanue. Mactu kapt 0003HaueHbI: Tpednl - y, OyOHBI - b, 4epBHI - C,
nuky - p. Homunanst kapt: Ty3 - T, 10 - D, Baner - V, kopozesa - Q, kopouib - K.

Meron mmdpoBaHus MOJyYaeT Ha BXOJ MAcCCHB CTPOKOBBIX 3HAYCHHM, a
BO3BpAIIAET MACCHUB IEJBIX YHCEN, OTCOPTUPOBAHHBIX IO BO3pacTaHUI0. MeToj
nemur@poBaHus MOJydaeT Ha BXOJ MAaCCHUB IENBIX YHCET, a BO3BPAIIAET MAaCcCHB
CTPOK, OTCOPTUPOBAHHBIN 11O KOJOBBIM 3HAUCHUSM.

JIist TecTUpOBaHHMS METOAOB TPOBeAWTE MU(PpPOBaHWE W JACHIHPPOBAHHE
CJIEAYIOIINX COOOIIECHUN:

1. Qb, Ty, Tp, Dy, 2c
2. Db, 4y, 6p, Tc, Kp

Penienue 3agaumn.

[Tpumep mporpaMMHO# peanu3aiuu Metoa mudposanus Ha Python

def encode(cards):

data= [ITI, I2I,I3I,I4I,I5I,I6I,I7I,I8I,I9I,IDI,IVI,

encode = []
for 1 in cards:
pos = ©
for j in data:
if j = 1i[@]:
pos += 1
else:
break
if i[1] == 'b':
pos += 13
elif i[1] == 'c':
pos += 26
elif i[1] == 'p':
pos += 39

encode.append(pos)

return sorted(encode)

'Q’,

'S
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[Tpumep mporpamMmHOil peanuzanun Merosa nemmdposanus Ha Python

def decode(cards):

data = ['T", '2','3','4",'5"','6","'7","'8",'9",'D","'V", 'Q", 'K']
cards = sorted(cards)
decode _data = []
for 1 in cards:

decode = "'

if 0 <=1 <= 12:

decode += data[i] + 'y’
elif 13 <= i <= 25:

decode += data[i - 13] + 'b'
elif 26 <= i <= 38:
decode += data[i - 26] + 'c'

elif 39 <= 1 <= 51:
decode += data[i - 39] + 'p’
decode_data.append(decode)

return decode_data

3ananme 9. U3mepeHune JaHHBIX

Texer 3agmaum. Mexnay aByMs pabOYUMHU Yy4YacTKaMH MECTOPOXKIECHUS
MJIAHUPYETCS. YCTAaHOBUTH JOTIOJIHUTENIbHBIM KaHal oOOMEHa CTepeo ayJuo-
curHajgaMyd (COOOIICHUSAMHU) [IJIsi ©KCIHEBHBIX OTYETHBIX CEaHCOB CBS3H.
VYcra"noBuTe TpeOyeMyro MPOIYCKHYIO CIIOCOOHOCTh JJAHHOTO KaHayla B KUJI0OUTax
13 pacdeTa, YTO CEaHChl OYAYT MPOBOJUTHCS B TeUEHHUE HE Oosiee 4YeM 51 MUHYTHI.
Hwxe npencrapineHsl TpeOOBaHUS K MOHO-CUTHAIY B pacueTe Ha 1 ceKyHy:

o Yacrota guckperusanuu: 63 '
o ['myOuna auckperuzauuu: 17 Out
o OO0bem MeTananHbIX: 47 0alT Ha kaxabsie 5 Kunobur ayauo

Pemenne 3apaun. [IpomyckHo# CrIOCOOHOCTBIO KaHAJIa SBJISCTCS MTOKa3aTelb
OTHOIIICHHS 00beMa Iepe/laBacMbIX JaHHBIX KO BPEMEHH Iepesayu, T. €., MPOIIEe
rOBOPS — CKOJIBKO JTAHHBIX MOYKHO MEPEAATH 38 YCTAHOBJICHHBIN OTPE30K BPEMEHH.
Tak ke CTOUT 3aME€TUTh, YTO MTOKA3aTEJIM HAM MPEIOCTABIICHBI JIJISI MOHO-CUTHAJIA,
a pacueT NPOU3BECTH HEOOXOIUMO ISl CTepeO-CUrHaja, T. €. MOJyYUBIIUECS
MOKa3aTeIu YBEJIMYUTh B ABa pa3a. s Hayana nepeBeieM BCe JaHHbBIC B €AUHYIO
IIKAJTy — CEKYHIbI U OUTHI.

Bpems ansa nepenayu ganHbiX = 51 * 60 = 3060 cexyHa
Jns ompeneneHus KOJIUMYECTBA TEpeaaBaeMbIX JTaHHBIX HYXKHO IMPOU3BECTU

YMHOXCHHNEC YaCTOThI AUCKPCTU3ALIMN Ha €€ FHY6I/IHy B OTBCHCHHBIﬁ nepuon
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06beM gaHHBIX = 63 * 17 * 3060 = 3 277 260 6ur

TGHCpB BBIUKCIIUM 00BEM MCTaJaHHBIX

47«8 x 3 277 260

006'beEM JAaHHBIX = =2 1024 = 240 674 our

Takum o6pazom 001Ut 00beM TaHHBIX, HYKJIAOIITUXCS B TIepeade, COCTaBUT

061wuit 06beM AaHHbIX = (3 277 260 + 240 674) * 2 = 7 035 868 6ur
W HakoHeI[ onpeIesIuM MPOIyCKHYIO CITIOCOOHOCTh B KMJIOOUTAX B CEKYHIY:

I 5 7035868 = 295 K6
pOMYyCKHasi COMOCOHOCTD = 1024 %3060~ % uT/CceK

3ananue 10. Teopus urp

Texer 3agauun. HedrerazonoOsiBaroiiee npeanpusITHE MOCTABUIO 3aady
nepepadoTKU CTpaTeruu cObITa MPOIYKIIMUA — MPUPOTHOTO U CHKUKEHHOTO Tas3a B
3UMHHUI Tiepuon. IIpu CHOKOWHOW 3MME CYLIECTBYET BO3MOXHOCTH ITOCTABOK
2200 ky6omeTpoB ipupoaHoro u 3500 CKUKEHHOTO Ta3a, a MPHU HACTYIUJICHUH
cwibHBIX MOpPo30B 3800 kyOomerpoB mpupogHoro u 2450  COKMIKEHHOTO.
CebecTouMOCTh 100BIYM U TPAHCTIOPTUPOBKH OJTHOTO KyOOMETpa MPUPOJTHOTO rasza
COCTaBJISIIOT 19 neHexHbIe eMHULBI, CKIKEHHOTO — 25. [Ipu 3TOM KOHEYHas 11eHa
I ToTpebutenst cocTaBuUT 35 W 58 JEHEXKHBIX EIUHHUI] COOTBETCTBEHHO.
Onpenenute ONTUMAIBHYIO CTPATETUIO MPEANPUATHS, IPU KOTOPOH OHA MOJIYYUT
MaKCUMYM MPUOBLTA BHE 3aBUCUMOCTH OT MOTOAHBIX YCIOBUH.

IIpumeuanue. OTBETOM SBIACTCS IUIAHUPYEMOE K JI0OBIUE€ U TIOCTaBKE
KOJIMYECTBO KyOOMETPOB CHIKEHHOTO U MIPUPOHOTO Ta3a.

Pemenne 3agaun. [IpousseneM MOIEIMPOBAHKE BO3MOKHBIX ClEHApUEB. B
CBSI3M C HENPEICKAa3yEMBIMH KOJIEOAHUSAMH TIOTOBI KOMITAHHS MOKET IPUMEHHUTH
JIBE «YHCTHIE» CTPATETUU:

F1=(2200, 3500) — 3aroroska 2200 m> npupoanoro u 3500 m3 cxxmkeHHOrO Taza

F2= (3800, 2450) — 3aroroBka 3800 M3 mpupoxnoro u 2450 M3 cxxmKxeHHOTO raza

[Tpupona (pbIHOK) pacmoyiaraet Takke AByMs CTPATETUIMMU:
D, = moroxa Teruias
D, = noroaa npoxiagHas

Ecnu xoMmaHus MPUMEHHT YUCTYIO cTpaTeruio Fi u moroga OymeTr Teriou
(D1), moOBITHI# ra3 OyaeT MOJTHOCTHIO peali30BaHa, a T0X0/[ COCTABHT:
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W1 =2200*(35-19) + 3500*(58-25) = 150 700
C npyroii cTOpOHBI, eciid KoMmnaHusi u3depet crpareruto Fi, HO 3uma Oyner
xonoaHo# (D-), To ra3 Oyaer peaar30BaH JIMIIb YACTUYHO, & J0XO/ COCTABUT:

Wi, = 2200 * (35-19) + 2450 * (58-25) - (3500-2450) * 25= 89900.

AHaHOFI/I‘{HO, CCJIM KOMIIaHHA IIPUMCHHUT CTPATCTHUIO Fz, a IIpupoga -—
CTPAaTCTruIo D1, TO 10XO0HA COCTaBUT:

W,; = 2200*(35-19) + 2450*(58-25) - (3800-2200) * 19 = 85 860,
a ecyu npupoja Beidbepet ctpareruto Do, To

W, = 3800%(35-19) + 2450*(58-25) = 141 650.

PaccmatpuBast ¢upMy U mpUpoay B KayecTBE JBYX HIPOKOB, MOJIYyYUM
IJIATEXKHYIO0 MATPUILLY UT'PBI, KOTOpast OyAET CIy>KUTh UTPOBOM MOJIENBIO 33/1aUu:

W = (150 700 89900 )

85860 141650

[TockonbKy MakCUMUHHas cTpaTerus urppl: a = max (85860,89900) =
89900, muaumakcaass b = min (150 700, 141 650) = 141 650, To 1ieHa UTPHI
JICKUT B IMAIA30HE:

89900 geH.en. < v < 141 650 geH. eg.

Pernrenust UTpeI B YUCTHIX CTPATETHSX HE CYIIECTBYET, IIOATOMY Oy1€M UCKATh
pelieHre B CMEIIAHHBIX CTpaTerusx. PemmM naHHYI0 WUTpy aHaJTUTHYECKUM
MeTonoM. CpeTHUH BBIMTPHIII IIEPBOTO UTPOKA, €CITH OH UCIIOJIB3YeT ONTHMATBHYIO
CMEIIIaHHYI0 cTpaTeruto X* = (X1,X;), @ BTOPOM WTPOK — YHUCTYIO CTPATETHIO,
COOTBETCTBYIOIIYIO IIEPBOMY CTOJIOIY IIATEKHOW MATPUIIBI, pAaBEH LIEHE UTPHI V.

150 700x7 + 85 860x, = v

ToT Ke CpeaHU BBIMIPBILI MOJYyYaeT NEPBBIM UTPOK, €CIM BTOPOM UIPOK
MPUMEHSIET CTPATEeTUIO0, COOTBETCTBYIOIIYIO BTOPOMY CTOJOIy TUTATEKHOMN
MAaTpPHIbI, TO €CTh

89 900x; + 141 650x; = v

YauteiBasg, 4ro X; +x, =1 , momy4aeM CHUCTeMY YpaBHGHUH IS
ONpEIEIICHNS] ONTUMAIbHON CTPATEruy NMEPBOIO UTPOKA U LIEHBI UTPBL:
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150 700x; + 85 860x; = v
89900x; + 141 650x; = v
x1+x;=1

Pemaem 9Ty CUCTEMY W HAXOAHM:

x; = 0,48
x; = 0,52
v=116983

OnTumanbHas cTpaterust QUpMBbI:
P*=xi{*F, +x;*F, =0,48(2200;3500) + 0,52(3800; 2450) = (3032;2954)

Takum 06pa3oM, KOMIIAHMU ONTUMAIBHO HOCTABIATH 3032 M° IpUPOAHOro 1
2954 M3 CHKMIKEHHOTO Tasa.

VYyeOHoe rmocodue i NOArOTOBKU K OJIMMITUAJIE

ITon penakuueii B. M. CaknakoBa
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