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8-9 kiacc

3agaua 1. (5 6ass10B)

1.1. Jlenmnrpazackas aromuas snektpocrannus (JIADC) BeipabaTbiBaeT 3a roja MPUMEPHO
28 mapa KBT - 4 sHeprun. Ckoinbko set notpedyercs JIADC, yToObI BBIpabOTATh CTOJIBKO
K€ PHEpruu, ckoJibko CoHIle BhIpadaThiBaeT 3a ceKyH1y? CBeTumMocTh COJIHIIA COCTABIISIET
4-10%7 IIx/c.

Pemenue. Haiinem, ckonpko sHeprun JIADC BbipabaTeiBaeT 3a 1 cekyHmy:

Jhx 3600 c Jx
— ~3,2-10° —.
(365,25-24-3600) ¢ c

yac
28-10°-103Br-— = 2,8-10"3
roJ

3uaunr, 4 - 1027 JIx JIADC BeipaboTaer 3a

4-10%7

37709 1,25- 108 ¢ ~ 40 mapp seT.

Otser: 40 MuIpJ J1€T.

1.2. Komnbckast atomuas anektpoctanuus (ADC) BelpabaThiBaeT 3a TrojJ MPUMEPHO
9 mapg kBT - 4 sneprun. Ckonbko net notpedyercs Konbckoit ADC, uToObI BeIpabOTaTh
CTOJIBKO K€ dHepruu, ckosibko CouHile BeipabaTeiBaeT 3a MuHyTy? CBeTuMocTh ComHIIa co-
crasysier 4 - 10%7 I/ c.

OTBer: 7,6 TpJIH JIET.

1.3. banakoBckas atomHas osnektpoctaHius (ADC) BelpabaThIBaeT 3a rojJ MPUMEPHO
31 mapg kBT - 4 sneprun. Cxonbko net norpedyercs banakosckoit ADC, 4T00bI BBIpado-
TaTh CTOJIBKO K€ PHEpruu, ckosnbko ConHie BbIpabaTeiBaeT 3a yac? CBerumocth ColHIa
cocrasnsier 4 - 1027 [Ix/c.

Orsert: 130 TpJiH JieT.



3agaua2. (5 6a/10B)
2.1. ABromoOunp Rimac Nevera ocHamiaeTcsi 4eThIpbMsl 3JEKTpojBUTaTensiMu, a Tesla
Model S Plaid -Tpemst 1 uMeeT MOIIHOCTh TIOYTH BABOEC MEHBINE. B paMKkax CXBaTKH 3JICK-
TpoMoOmIM TpoBenu 3ae3a Ha 0,5 kM. 3a kakoe Bpemsi KaXIblii aBTOMOOWIJIb MPEOA0IEeeT
BCIO JTMCTAHIINIO, €CITU U3BECTHO, 4TO Tesla pasronsercs no 100 km/4 3a 2.1 ¢ 1 mMeeT Mak-
CHUMaJIbHYIO CKOpOCTh 322 kM/4, a Rimac pasronsiercs 1o 300 km/4 3a 9.3 ¢ 1 ero Makcu-
MaJibHasi CKOPOCTh 412 KM/4. Y CKOpEHHE CYUTATh TOCTOSIHHBIM.

Pemrenmne.

IepeBeneM Bce 3a7aHHbIC B YCIIOBUU CKOPOCTH B M/C:

Rimac

= 300KM = 300 1000m = 83,333
VR =900 F 3600c _ o333m/c
KM
Vmaxr = 412—— = 114444m/c

Tesla

KM
Vp = 100T = 27,778m/c

KM
VinaxT = 3ZZT = 89,444M/c

Haiinem yckopenne o00uX aBTOMOTUIICH:

Rimac: agp = %:CM/C = 8,961m/c?
Tesl:  ap =27 = 13,228m/c

v(t)

CoracHo YCJIOBUIO, CKOPOCTH KaKJI0I'0

o VG R [ === == =i i i i i o e e e
13 aBTOMOOMIIEH IOCIIe cTapTa PacTeT JIk- f
HEWHO 3a CYET JBWKEHHS C MOCTOSIHHBIM

VmaaT |-=========mmmm-

YCKOPCHUCM, a 3aTCM, JOCTUI'HYB MAKCH-

Tesla ~” Rimac
MaJbHOTO 3HAYEHUS, OCTAETCS MOCTOSIH- :
HOH (rpadyk U3MEHEHHS CKOPOCTH JICK-
TpOMOOUIIEH MpeICTaBIIeH Ha PUCYHKE). :
I t
. o o t’nuhr'l' tnxu.rl?
Rimac nmocturaer cBoeil MakCHMallbHOM
CKOPOCTH 32 BpeMsi:
vmaxR
tmaxg = ——— = 12,77 1c
VR
A Tesla 3a Bpems:
vmaxT
tmaxr = ——— = 6,762cC
vr

Jlo AOoCTHXEeHHS MaKCUMaJbHOW CKOPOCTH NMPOHIEHHBINH MyTh 3JIEKTPOMOOMIISL, KOTOPBIH
JBUTAETCS C IMOCTOSIHHBIM YCKOPEHHEM, pacTeT ¢ TECUCHHEM BPEMEHU KBAJIpPaTU4YHO Kak
at?/2; nocne MOCTWKEHUS MaKCHMMAIIbHOW CKOPOCTH TPOMIEHHBINA MyTh PACTET JIMHENHO
KaK Uy gy t. Takum 0Opa3oM, MpOHICHHBIN MyTh 3JEKTPOMOOHIISA:
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at?
s(t) = — - o t < tnax

2
S() = T 4 v (E = Emax)s €T E > Engy,

I'paduk n3MeHeHHMsT MPOMIEHHOrO MyTH 4
IIPEJCTABIICH HAa PUCYHKE:!

S. 1,23 km

Buano, uro paccrosinusg, paBabie 0,25kM, PR
0,5km u 1km ObicTpee mpoxoaut Tesla 3a

cuet Oouibliero yckopenusi. Ha paccros-

Rimac

HUsIX, 6osbmux 1,23KM Briepes BEIXOIUT
Rimac 3a cuer Gosplieil MakcumansHOW | A 0
ckopoctu. Paccrostaue 1,23km 06a aBTo-

MoOwmIst mpoxoaAar 3a t=17.13c

{llﬁ‘l' i(l!.lf V'-’

[TocuuTaem, 3a Kakoe Bpemsi o0a dJeK-
TpoMoOus npoxoadar paccrosaue 0,5km (500m). [lo nocTimkeHns MakCuMaibHONH CKOPOCTH
Rimac npoxour:

at%’taxR
— = 730,840 > 500mM,

5002

tO.SR = = 10,564‘C

ar

Tesla »xe 10 TOCTHKEHUST MAKCUMAJIbHOM CKOPOCTH TIPOXO/IUT:

2

at
%"T = 302,423 < 500M

osr = tmaer + | O  6.76)¢ 1 1486¢ = 8.248c.
maxT

CrenoBaresbHO: tysg > toor T.€. Ha mucranimu 500m Tesla 6eicTpee yem Rimac.
Orer: t=10,56¢ (Rimac); t=8,25c (Tesla).

2.2. AromoOune Rimac Nevera ocHamiaeTcsi 4eThIpbMs JJICKTpOJBUTATEIsIMU, a Tesla
Model S Plaid -tpemst 1 ©MeeT MOIIHOCTh ITOYTH BABOE MEHbIIE. B paMKkax CXBaTKH 3J€K-
TpoMOoOMIM mpoBeu 3ae3n Ha 0,25 kM. 3a kakoe BpeMs KakJIbIi aBTOMOOUWJIb MPE0A0JIeeT
BCIO JMCTAHITUIO, €CJIM U3BECTHO, uTO Tesla pasronsercs no 100 km/4 3a 2.1 ¢ u uMeeT Mak-
CUMAaJIbHYIO CKOpOCTh 322 kM/4, a Rimac pasrounsercs no 300 km/4 32 9.3 ¢ u ero Makcu-
MajbHas CKOpocTh 412 kM/4. YCKOpEHHE CUUTATh TOCTOSHHBIM.

Orteer: t=7,47¢ (Rimac); t=6,15c (Tesla).

2.3. ABtomoOmib Rimac Nevera ocHamaercss 4eThIpbMs 3JIEKTpojaBHMrareisMu, a Tesla
Model S Plaid -Tpemst 1 uMeeT MOIIHOCTh TOYTH BABOE MEHBIIE. B paMKkax CXBaTKH 3JIEK-
TPOMOOHIIM TPOBENH 3ae3/1 Ha 1 kM. 3a kakoe BpeMsl Kax/Iblii aBTOMOOUIIb MTPEOI0JIEET BCIO
JMCTAHIINIO, €CIIA U3BeCTHO, 4To Tesla pasrousiercst 1o 100 km/4 3a 2.1 ¢ U UMeeT Makcu-
MaJbHYIO0 CKOpOCcTh 322 kM/4, a Rimac pasronsiercs 10 300 km/4 3a 9.3 ¢ u ero MakcuMalb-
Hasi cKopocTh 412 kM/4. YCKOpEeHHe CYUTATh OCTOSHHBIM.
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Orter: t=14,94c (Rimac); t=9,56¢ (Tesla).

3apava 3. (5 6a/10B)
31 M3oTonomoru — COCAMHCHUA OAHUX MU TEX KE€ XMMHNUYCCKUX BCIICCTB, OTIMYAIOIIINXCS
HM30TOITHBIM COCTABOM.
B Tabnuie Hrbke mpeacTaBieH U30TOIMHBIN COCTaB MPUPOJTHOTO XJIOPA M KUCIOPOAa B MPO-

LIEHTaX [10 Macce:
Hsoton 150 0 80 3¢l 37Cl

Conepxanne | 99,758 | 0,039 0,203 75,53 24,47

1. Kakoe uncio nzoronosioros okcunaa xiuopa(l) cymecrsyer?

2. PaccuuraiiTe, BO CKOJIBKO pa3 OTIMYAIOTCA Macchl HanboJiee TSHKEIoro u Hanbosee Jjer-
KOTO M30TOMOJIOroB okcua xiopa(l).

3. Paccunraiite, yemy OblTa OBl paBHa OTHOCHTENIBHAS aTOMHAs Macca KUCIIOPOJIa, €CITH OBl
COJIep’KaHue ero MPUPOJHBIX U30TOTIOB OBLIIO ObI PABHBIM.

4. Cunras U30TOIHBIA COCTAB YKA3aHHBIX JIEMEHTOB MOCTOSHHBIM, PACCUUTANTE CKOJBKO
aTOMOB M30TOIIOB XJIOpa Kak10ro Buaa coaepkut 100 rpamm razoodpasuoro xiaopa Clo?

Pemenne.
dopmyna okcuma xiaopa(l) ChO. Kaxkmaas mMosekyna comepKUT aBa aToMa XJopa U OJIHH
aToM kuciopojaa. C yueToM HpUPOTHOTO M30TOIMHOIO COCTaBa XJIOpAa U KHUCIOpOJa Cylie-
CTBYET HECKOJIbKO M30TOIOJIOTOB 3TOTO COEUHEHUS: HAIIpUMEp, TPHU, COJAEpKalue KUCII0-
poxn-16 *CICI*®0, 3°CIF'CI*0, 3'CIF’CI**0. Beero takux n3orononoros ClO cymecTByer
JIeBSITh.
2. HaubGonee merkmii m3otomojor umeer coctaB S°CI®CI®O, wnambomee Tsokemsrit
STCP'CI*®0. Macca oxHOro Mouspe Hamboliee JIErkoro cocrasisier 35+35+16 = 86 r/mMoub,
Haubosree TsoKenoro — 37+37+18 = 92 r/monb. Takum 00pa3om, MMpH 3aMeHE JIETKUX H30TO-
OB TsHKENBIMU Macca Bo3pacraet B 1,07 pas.
3. PacueT oTHOCHTENBHON aTOMHOM MacChl KUCIOPOa C YIETOM MIPUPOJIHOTO COJCPIKAHUS
M30TOIOB COCTaBIISIET:
w; * m('§0) + w, * m(*30) + wz * m(*30)

15+ m(20)
0,99758 * 16 + 0,00039 * 17 + 0,00203 * 18 16

11—2*12

B cnydae paBeHcTBa coiepKaHus MPUPOAHBIX 30TOTOB (~33,33%):

Ar(o) =

w; * m(190) + @, *m(F0) + w; *m(150)

A.(0) =
+(0) .
12 6
_ 0,3333 %16+ 0,3333 %17 + 0,3333 % 18 _ 17
11—2* 12



4. Ecnv M30TOMHBIN COCTaB MOCTOSTHEH, TO Macca KaXI0H MOPIMH ra3000pa3HOro Xjiopa

CKJIaJIBIBACTCSI U3 MACC M30TOIOJIOTOB € YYETOM HX JI0JIU (IIPUPOJHOTO COJCPIKAHUS).

Haiiiem mMaccy atomoB >°Cl B 100 rpaMmax ra3006pa3HOTro xjiopa:

m(35C1)
06p

Amnanoruyso HaifneM maccy aromoB °'Cl. Ona paBHa 24,47 T.

w@C) = ;m(35C1) = 0,7553 % 100 = 75,53 r

Haiinem yucio atomMoB:

m N - 6,022 * 1023 % 75,53 ”
i N, s N(35CL) = T = 1,3 * 10%* aTomoOB

AHaNOTHYHO BefeM pacdeT s atomos ' Cl. Vx kommuectBo cocrasnser 4*10% atomoB.

OTBerT:
1. N20, 9 uzoromomaoros

2. B 1,09 pas.
3. 17.
4. N('Cl) = 4*10?® atomos, N(**CI) = 1,3*10* atomos.

3.2. VI30TOMNOJIOTH — COSIMHEHHUS OJTHUX M TEX )K€ XMMHUYCSCKUX BEIIECTB, OTIUYAFOIIUXCS
M30TOITHBIM COCTaBOM.
B Tabnune Huxke mpencTaBieH W30TOIMHBIM COCTaB MPUPOJHOTO a30Ta M KUCIOPOia B IPo-

1IEHTAX 110 Macce:
Nzoton 0 170 80 N N

Copnepxanue | 99,758 | 0,039 0,203 99,635 | 0,365

1. Kakoe uncino uzorononoros okcuna azota(l) cymecrsyer?

2. PaccuuraiiTe, BO CKOJIBKO pa3 OTIMYAIOTCA Macchl HanboJliee TSHKEIoro U Haubosee jer-
KOTO M30TOM0JI0roB okcuaa azota(l).

3. Paccuuraiite, yemy Obl1a Obl paBHA OTHOCUTENIbHASA aTOMHAs Macca KUCIOPOAa, €CiH Obl
COJIep’KaHUe ero MPUPOJHBIX U30TOTIOB OBLIO ObI PABHBIM.

4. Cuuras U30TOMHBIM COCTaB YKa3aHHBIX 3JIEMEHTOB MOCTOSIHHBIM, PACCUUTANTE CKOJIBKO
aTOMOB M30TOIOB XJIOpa Kaxaoro Buaa coaepxut 100 rpamm razoo6pasznoro azota N2?

OTBerT:
1. N20O, 9 n30T0110JI0TOB

2. B 1,09 pas.
3. 17.
4. N(**N) = 4,3*10%* atomos, N(**N) = 1,5*10%? atomoB.

3agaua 4. (5 0a110B)

4.1. Mua 1 Maiia urpatoT B UTPY € BEIIECTBEHHBIMU YUcIaMu: MHUIlIa epBbIM MPUIyMBbI-

BacT U OOBSBIISACT YHCIIO a, I0TOM Maiua — gucio b, npuicMm b # a. Mula BEIYUCIAET 3Ha-

1 1 2
5> + ——, Maiua Ber4ucIIseT 3Ha4eHuEe BeIpaXeHus M, = :
1+a 1+b 1+ab

Ecmu M; > M,, To B urpe no6exaaer Muia, a Maiia nmo6exaaet B IpOTUBHOM CITyJae.

YCHUC BBIPAKCHUA Ml =



A) HanumuTe KOMIBIOTEPHYIO MPOTpPaMMy, KOTOpas OmpenenseT moOeanuTess Urpbl s
Bcex 3HaueHnd —5 < a < 5u —5 < b < 5 marom 0,1 1 BEIBOJUT HA KPaH 4aCTOTY MOOE
Muu.

b) Vkaxute 11 Mamm BeIUTPBILIHYIO CTPATETHUIO.

Pemenmue:
A) Iporpamma nepebupaet Bce BOZMOKHBIC BapUaHTHI (JBa BJIOKECHHBIX IIHMKJIA) C IIAaroM
0,1. Heo6xoammo oOpaTUTh BHUMAHKE Ha BO3MOYKHOCTH BBIIIOJIHCHHUS paBeHCcTBa 1 + ab =
0. YcnoBue 3a1aun 3TOT ciay4ail SBHO HE PETVIAaMEHTUPYET, HO CTaHJapTHBIE ITpaBuja MaTe-
MaTHKH TPOJIOJDKAIOT IeHCTBOBATh, OyZEM CUUTATh B TAKOM CIIydae TPy HE COCTOSIBIIEHCS
1 He OyZieM y4uThIBaTh MIPH MOICYETE YacTOTHI BhIMTpbIiia Mumu. Kpome Toro, odpaiienue
C BEIIECTBEHHBIMH YNCIIaMU TpeOyeT akKKypaTHOCTH IIPU CPAaBHEHUU 3HAYEHUI.
[Mpumep mporpamms Ha si3bike Pascal:

program Game,

var
a,b, M1, M2 : real;
I, j : integer;

begin

1:=0, // cuemuux xonuuecmaa uep
J:=0; // cuemuux xonuwecmsa nobeo Muwiu
a:=-5.0;
b:=-5.0;
while a<5.01 do
begin
while b<5.01 do
begin
if ((abs(1+a*b) >0.001) and (abs(a-b)>0.001)) then // nposepra 3nauenuit a u b
begin
i:=i+1;
M1:=1/(1+a*a)+1/(1+b*b);
M2:=2/(1+a*b);
if (M1-M2 > 0) then
begin
=+
end;
end;
b:=b+0.1;
end;
a:=a+0.1;
b:=-5.0;
end;
writeln('"Konuuecmao uep:')i);
writeln('"Koauuecmao nobeo Muwu:'j);
writeln("Yacmoma nobeo Muwwu:', (j/i):2:5);
end.

(ab—1)(a—b)? _ B
(1+a2)(1+b2)(1+ab) <Onmpu—1<ab<1wma=b>b,Hoa#b

o ycnoButo. Ecu Muriia 00bsBIIsSIeT CBO€ YMCIIO MEPBHIM, TO Maiia AeiicTBUTEIHHO BCEeria
MOXKET BBIOpaTh YHCIIO, TapaHTHpymolee el mobexy: ecnu a = 0, To b — moboe Yuco,
kpome 0; eciu a = 1, T0 b — J11060€e yuco U3 uHTepBasa (—1;1);ecnma # Oua # 1,
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b) Pacemotpum M; — M, =



1
TO, HAIIpUMeEp, b = - (910, KOHEUHO, HE EAMHCTBEHHOE BO3MOKHOE IIPABUIIO BEIOOpA uncia

b nns Mamu.)

4.2. Muiia u Maiia urparot B Urpy ¢ BEIIECTBEHHBIMU YUclIaMi: MUIlla IepBbIM MPUTY-

MBIBAET M OOBSBIIACT YHUCIIO @, TOTOM Marma — gucio b, nmpudem b # a. MuIiiia BEIYUCTISET

1 1
3Ha4YEHME BbIpaxkeHus M, = Traz + o7 Mama BbIYMCIIAECT 3Ha4CHHE BeIpaXkeHus M, =

2
Trab’ Ecmu M; > M,, To B urpe nmodexaaer Murtia, a Mama no0ex1aeT B IPOTHBOIIOJIOXK-

HOM CIIy4ae.

A) Hanumunre KOMIBIOTEPHYIO IPOTPaMMYy, KOTOPAast OTPEASISieT NOOSTUTENS UTPBI IS
Beex 3HaueHnit —10 < a < 10 u —10 < b < 10 marom 0,2 1 BBIBOJUT Ha 9KPaH 4acTOTy
no6en Mumu.

b) Mosxer niu Muiia BEIOMpaTh YKCIO a Tak, YToObl Mailia BEIMIpbIBajia, Jaxke BbIOUpast
9HCI0 b cirydaifHBIM 0Opa3zom?

Otser:

A) B mporpamme, puUBEACHHON A7 3a7auu 4.1, Hy>)KHO U3MEHUTh T'PaHUYHBIE 3HAUEHUS a
u b u mar.

b) Ecu Mura Beioupaet a=0, To Maiira MOXeT Ha3BaTh Jir00oe uucio (kpome b=0) u mo-
OeINTE.

4.3. Mumra u Maiia urparot B UTpy ¢ BeIIeCTBEHHBIMHU YUCIIaMU: MUIIIa IPUIYyMBIBAET U

o0BsBIsET Uncio a, Maia — yucno b, npudyem b # a. Muilia BelYMCIISET 3HaU€HUE BbIpa-
1 1

14+a? = 1+4b?%’ 1+ab
M, > M,, To B urpe no6exmaetr Muia, a Maia mo6ex1aetT B IpOTUBOIIOJIOKHOM CITydae.

A) Hanmummre KOMIBIOTEPHYIO MPOTPaMMY, KOTOpasi OIpeIessieT moOeIuTes UTPhl s
Bcex 3HaueHnd —5 < a < 5u —5 < b < 5 marom 0,1 1 BEIBOAUT HA SKpaH 4acTOTy ooOe
Mamm.

b) MoxeT i1 KTO-TO M3 y4aCTHUKOB rapaHTUPOBaTh cede modemy B urpe?

. Eciu

KeHust My = Maiira BRIYHMCIISIET 3HAYEHUE BbIpakeHus M, =

Otser:

A) B mporpamme, NpUBEIEHHOM 11t 3a1auu 4.1, MOKHO M3MEHHTD MOCIICTHHUE JIBE CTPOKH
na writeln('KoamuectBo moben Marmw:',i-j); writeln('Hactora mobex Mamu:', (1-j/i):2:5).
B) rapanTupoBats cebe modeay MOXKeT Y4aCTHUK, KOTOPBIN BHIOMPAET YKHCIIO BTOPBIM, ECITH
Muiia 1 Maiia Ha3bIBatOT YKCIIa B KAKOW-TO OYEPEIHOCTH. ECIIM OHU MPEABSBIIAIOT YUCiIa
OJIHOBPEMEHHO (HAIpHUMEp, 3aIicaB UX Ha KapTOYKax), TO TapaHTUPOBATh MOOETy HE MO-
KET HU OJIMH M3 YYaCTHUKOB.



10-11 kiacc

3agaua 1. (5 0as10B)
1.1 Ha mosnsine pacTyT 4eThipe aepeBa — 1y0, KiieH, Oepe3a U OCHHA, TaK, YTO, IPUCIOHUB-
IIMCH XOTS OBI C OZHOM CTOPOHBI CITMHOM K KaXKJIOMY U3 JICPEBHEB, YEIIOBEK MOXKET BU/IETh
npyrue Tpu nepesa. Cama 0eXHUT OT OCHHBI K Oepese, ot 6epessl k ay0y. [lama 6exur ot
OCHHBI K KJIIEHY, OT KJIeHa K y0y. MaJIbYiKy CTapTYIOT OAHOBPEMEHHO U OETyT ¢ OJJMHAKO-
BOW CKOPOCTBIO 10 KpaTyaimeMy nytu. Camia okazaics y ay6a pansiue [lamm. MoxxHo 11
OTIPENICNINUTH, KTO M3 MaJIbUUKOB paHbIIIe JIOCTUT «IIPOMEXYTOUHOTO» nepeBa — Cama Oe-
pe3bl unu [lama knena?

Pemenue.
B ycnoBum cripsitad BBITYKJIBIN (T.K. YroJ1 3peHUs 4eJloBeKa o ropu3oHTanu paseH 180 rpa-
JyCOB) YETBIPEXYroJIbHUK ¢ BepiinHaMu A (ocuna), B (Oepesa), C (xien) u D (1y0), B KOTO-
pom AB + BD < AC + CD. Kpat4aliinii myTh IOAPa3yMEBAET, YTO MAJIbYUKN JABUTAKOTCS
[0 OTpe3KaM, COEIMHSIONIUM BEPIIMHBI ([0 CTOPOHAM WM JWAroHajsiM) YEeThIPEXYroJib-
HuKa. [1ocKoIbKy CKOPOCTH MaJbYMKOB CUMTAIOTCA PABHBIMHU, TPEOyeTCs CPaBHUTH JJUHY
oTpe3koB AB n AC.
B03MOXHBI HECKOJIBKO BAPUAHTOB MOPSIJIKA PACTIONOKEHHS BEPUINH YEThIPEXYTrOIbHHUKA.
PaccmoTpuM Kax bl U3 HUX.
1)

B PaccmoTpum uetsipexyroibHuk ABCD, B

kotopom AB + BD < AC + CD.

Joxkaxem, uto AB < AC .

A p Iycrs AB = AC.

Torma £BCA = £ABC 1o HEpaBeHCTBY TPEYIrOJIbHUKA.
Hanee, £BCD > £BCA = £ABC > «£DBC, cnepoBarenstno, BD = CD.

CnoxuM HepaBeHCTBA:
{BD > CD

AB = AC
[Tonywaem, uto AB + BD > AC + CD, 1.e. npotuBopeune, a 3Hauut: AB < AC 4tp,.

2.) [l uetbipexyronbauka ACBD Bo3MOXeH
BapuaHT AB > AC.
CocTaBUM COOTBETCTBYIOLIUN MPUMED:

nyets A(0; 0), D(10;0), C(5; 10), B(8; 8).

Torma: AC = CD = 5V5, AC + CD = 10v5, & D *
AB =82, BD = 2\/17, AB + BD = 8V2 +

2417 u AB > AC 1.x. (8V2)% = 128 > 125 = (5v5)%, H0 AC + CD = 10v/5 > 8V2 +
2v/17 = AB + BD.




[To pesynbratam 1.1) 1 11.2) y’ke MOXKHO FTOBOPHTB, YTO OJIHO3HAYHO YCTAHOBUTH, KTO JIO-
CTUT «IIPOMEKYTOYHOIO» J€peBa paHbllle, HEBO3MOKHO, U B IIPUHIIMIIE, BMECTO JOKa3a-
TENBCTBA 11.1) MOXKHO MPEIbBUTH MOIXO I IPUMEp, KaK U B I1.2).

Onnako, pacCMOTPHUM €III€ OJIMH BapUaHT B3aUMHOTO pacnojoxenus Touek A, B,C u D.

3.) Touku B u C nexar 1o pa3Hble CTOPOHBI OT mpsiMoii AD.

C B

B A D

IIycts AB = AC, Torjga oTpasum TOYKy B CHMMETPUYHO OTHOCUTENBHO NpsiMoi AD: moiry-
yuM TOUKy B’, Takyto uto C JIeKHUT BHYTPU OKPYKHOCTH C LIEHTPOM B A U paguycom AB,
T.€. Touka C BHYTpHU TpeyroiabHuka AB'D.

Hoxaxewm, uto AB' + B'D = AB + BD > AC + CD, 4to npOTHBOPEUYUT YCIOBHIO 33Ja4H.

IMpommum AC 1o nepeceuenus ¢ B'D B Touke K. B

Torga no HepaBEeHCTBY TPEYTrOJbHUKA:
B AAB'K umeem: AK < AB' + B'K;
B ACKD nmeem: CD < CK + KD. K
CnoxuM 3TH HepaBEHCTBA!
AK + CD < AB' + B'K + CK + KD,
(AC+CK)+CD < AB'+ (B'K + KD) + CK. A D
CokpatuMm Ha CK ¥ nOJIyquM:
AC+CD < AB' + B'D.
CrnenoBaTenbHO, B pacCMOTpeHHOM KoHpurypannu AB < AC.

OTBeT: HEBO3MOKHO OIPENEIHUTh, KTO U3 MAIIbUUKOB PAHBIIE TOCTHUT «IIPOMEKYTOYHOTO»
nepesa — Caia 6epesbl wiu [lama kiena.

1.2 Ha nosnisiHe pacTyT 4eThlpe epeBa — 1y0, KiieH, Oepe3a U OCHHA, TaK, 4TO, IPUCIOHUB-
LIMCh XOTS OBl C OZHOM CTOPOHBI CIMHOM K Ka)KJJOMY U3 JIEpEBbEB KpoMe /1y0a, Yell0BEeK
MOJKET BUJIETh Ipyrue Tpu Jepena. Caia OeXXHUT OT OCHHBI K 6epese, 0T Oepessl K Ay0y.
[Tamra 6eXUT OT OCHHBI K KJIEHY, OT KJIeHa K {y0y. MaibuuKku CTapTyrOT OJJHOBPEMEHHO U
OeryT ¢ 0/MHAKOBOW CKOPOCTHIO MO KpaTdaimemy myTu. Caia oka3zancs y ayda paHblie
[Tamm. Mo>kHO JI1 ONIpEAEIUTh, KTO U3 MAJIbUNKOB PAHBIIE JTOCTHUT «IIPOMEKYTOYHOTO»
nepeBa — Caia 6epess! wim Ilama kinena?

Pemenue.

B ycnoBum cripstaH HEBBIMYKIIBIN YeTHIPEXYTOJIBHUK ¢ BepiiuHamMu A (ocuHa), B (Oepesa),
C (xnen) u D (my6), B koTopom AB + BD < AC + CD, npuuem Touka D NeXUT BHYTPH Tpe-
yronbauka ABC. KpaTuaiiuii myTh mopa3yMeBaeT, 4TO MaJb4UKH JIBUTAIOTCS 1O OTPE3-

9



KaM, COEUHSIOIIMM BEPLIMHBI (10 CTOPOHAM WJIM JUAroHaJIsIM) yeThlpexyrosibHHKa. llo-
CKOJIBKY CKOPOCTH MAJIbYMKOB CYMTAIOTCSI PABHBIMU, TPEOYETCs CPABHHUTD UIMHY OTPE3KOB
AB u AC. Kak u B 3agaue 1.1 BO3MOXXHBI HECKOJIBKO BapUAHTOB PACMOJIOKEHHS TOUYEK, HO
JUI KPaTKOCTH (B OTJIMYME OT IPHUBEIECHHOIO BBIIIE peuieHus 3azauu 1.1) orpanuummcs
JBYMsI IPUMEPAMHU, WIUTIOCTPUPYIOILIUMHU IPOTUBOIOJIOKHBIE PE3YIbTATHI.

1.) Iycers A(0;0),B(8;8),D(4;0),C(5;—10). Torma AC = 5v/5,CD =+/101,4B =
8v2,BD = 4+/5. 3necs AC + CD > AB + BD u AB > AC.

2.) Mycrs A(0;0),B(8;8),D(4;0),C(5; —11). Torma AC = V146,CD =+/122,AB =
8v2,BD = 4+/5. 3necs AC + CD > AB + BD u AC > AB.

OTBeT: HEBO3MOKHO OMpeCAC/INTDb, KTO U3 MAJIbYUKOB PAHBIIC NOCTUT «ITPOMCKYTOYHOT'O»
nepesa — Carmra 6epessl uin [lamra kiena.

1.3 Ha mosisiHe pacTyT 4eThIpe jJepeBa — ny0, KiieH, Oepe3a U OCHHa, TaK, YTO, MPUCTIOHHUB-
IIUCEH XOTA OBI C OI[HOfI CTOPOHBIL CIIMHOU K KaXXJI0OMY U3 OCPEBBCB KPOMC OCHUHBI, YCJIIOBCK
MOXET BHJIETh Jpyrue Tpu aepeBa. Caira 0eXHUT OT OCHHBI K Oepese, oT Oepe3bl K Ayoy.
[Tama Ge’xUT OT OCHHBI K KJIEHY, OT KJIeHa K 1yOy. Manbuuku CTapTylOT OJTHOBPEMEHHO U
OeryT C OJIMHAKOBOW CKOPOCTHIO 1O KpaTdaimemy myTu. Caia okazaics y nyda paHbIie
[Mamm. MoxHO 11 OTIPEACINTh, KTO U3 MAJIbYUKOB PaHBIIIE JOCTHT «IIPOMEKYTOUHOTOY Jie-
peBa — Camra 6epe3bl unu [lama kinena?

Pemenne aHaJIOTUYHO PEIIECHUIO 3a71a4u 1.2 ¢ TOUHOCTHIO 10 MEPECTAHOBKHU TOUeK A U D.

OTBeT: HEBO3MOXKHO OIPENEIUTh, KTO U3 MAIIbUNKOB PAHBIIE TOCTHUT «IIPOMEKYTOYHOTO»
nepeBa — Carmra 6epesbl nim [lanra kiiena.

3agaua 2. (5 6aj10B)
2.1. Tlocne aBapuu Ha aTOMHOM 3JIeKTpocTaHu B @ykycuMe | MITH TOHH BOIbI, 3arps3HEH-
HOW TpUTHEM, CKIATUPYIOT B CHEIHMAJIbHBIX pe3epByapax. KoHIleHTpamus TPUTHS B 3TOM
BoJie Ha ypoBHe 4 - 10° Br/kr (1 Gekkepesb — OJMH pacnaj B ceKyHay). OleHuTe oTHOLIE-
HUE YHCIIa PAJIMOAKTHBHBIX MOJICKYJI BOJBI B Pe3epByape K YHCIY OOBIUHBIX, €CIIH TIEPHO]T

nonypacnaga Tputus 12,3 roga. MoJsipHyr0 Maccy BOABI NMPUHATH paBHOW 18 r/mMoib, a

gucno Asoraapo — 6,02 - 1023 mosp~1.

Pemenue. [lepeBenem nepuos nomypacmaaa TpUTHs B CeKyHIbI. B cpeqHem B rony coaep-
XKUTCcs 365,25 nHEH, KaKIbIi U3 KOTOPBIX COCTOUT U3 24 4acoB. YuuThIBas, uyTo B yace 3600
CEKyH/I, HaiiieM, 4TO B TOAY BCETro

365,25 243600 =~ 3,16 - 107 cexyHz.
[TosTOMYy Mepuo mosTypaciaa TPUTHS COCTABIISET
12,3-3,16-107 = 3,89 - 108 cexynn.

CoriacHO ycioBHUIO, B HACTOSIIIUNA MOMEHT B OZJHOM KHJIOTPaMMe€ 3arpsi3HEHHON BOJbI ITPO-
ucxomut 4 - 10° pacnanos Tputus B cexynay. [Ipu Takoii ’e CKOPOCTH pacraja 3a BpeMs,
paBHOE NEPUOAY MOTypacnajga TPUTHS, B OJHOM KHJIOTPAMMeE 3arpsiI3HEHHOM BOJIbI IIPOU30ii-
J€T BCETO
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4:10%-3,89-10% = 1,56 - 10> pacnazos.

IIo OMpCACIICHUIO IICPUO/ IToJIypaciiaga — 3TO BPEMs, 3a KOTOPOC pacrnaaacTCsd MMOJOBHUHA
HMCIOIIUXCA paJuOAKTUBHBIX AACP. COOTBETCTBCHHO B OJITHOM KHJIOI'paMMC€ 3&Fp513H€HHOI>i
BOJbI Ha TCKYIHI/Iﬁ MOMCHT MMECCTCS BCETO

~2+1,56-10%° = 3,1+ 10> Monekyn BojbI C TPHTHEM.
Kak U3BeCTHO, Macca 0JHOTO JIMTPa BOJbl COCTABIAET | KI, IO3TOMY B JIMTPE COIAEPHKUTCS

1kr -6,02-10%3 moap~?

0,018 kr/Mou1b

= 3,3 1025 Mos1eKyJ1 BOJBI.

Takum 06pa3oM, B 3arpA3HEHHO BOJIe 0OBIYHBIX MOJIEKYN 0oJbIIe mpuMepHo B 1,1 - 1010
pa3, 4eM MOJIEKYJI BOJIbI C paJAMOAKTHBHBIM TPUTHEM (0OBIYHBIE MOJIEKYIBI BOIBI — 3T0 H20,
MOJIEKyJIbI ¢ TpuTHEM — 3T0 120, rie T — XuMHYecKuid CUMBOJ TPHTHS ).

3amMeTHM, YTO aTOMHas Macca TPUTHS paBHa 3, MOdTOMY MoJjspHas macca 120 paBHa
0,022 kr/mounb. OHAKO, yIUTHIBAS, YTO Ha 0JHY Monekyay T20 mpuxoautcs 1010 monexyn
H>0, monspnas macca kotopoid 0,018 Kr/MoIb, YBEIHUECHUE CPEeTHEH MOJISIPHOW MacChl 3a-
rpsi3HEHHOM BOJbI O cpaBHeHUIo ¢ 0,018 kr/monp kpaiine mano. ['opa3zno 6onblnit BKIaR
JaeT Tsbkenas Boja ¢ aeirepuem D20 (monspuas macca 0,020 Kr/MOJIb), TPUPOTHOE COACP-
’KaHue koToporo ~1,2+107%, uto ropasmo Gomnsme, yem 1071° Kpome Toro, B mpupoje
TaKKe CyIIECTBYIOT B MaJloM KOJIMYECTBE CTAOMIIbHBIE TSKENble H30TOMb! Kucaopoaa 'O u
80, C ydetoM HamMUHA TSKETBIX H30TOTIOB BOAOPOJAA U KHCIOPOAA MOJIAPHAS Macca MpH-
poaHo Bobl oka3biBaeTcs paBHoit 0,01801528 kr/mors.

Bonee cymectBenHoe npubimxeHne, KOTopoe ObLIO CAETaHO BBILIE P PELICHUH 3ajauH,
COCTOMT B cliefytoieM. Mbl IPUHSIIH, YTO CKOPOCTh pacrajia TPUTHUS B 3arpsi3HEHHON BOJIE
B TeueHue Beex 12,3 et Hen3MeHHa M HaXOAUTCs Ha COBpeMeHHOM ypoBHe 4 - 10° pacnajos
TPUTHSI B CEKYH]1y B OAHOM Kusiorpamme. OIHaKO KU3-3a TOTO, YTO KOJIMYECTBO TPUTHUS BCIIE-
CTBHUE paclajia ¢ TeYCHHEM BPEMEHHU YMEHBIIAeTCsA, TO U KOJMYECTBO €ro pacnajaoB B ce-
KYH/Y JOJDKHO YMEHBIIATHCS, IPUYEM PABHOMEPHO B KaXKJIOM KUJIOTpaMMe 3arpsi3HEHHOU
BOJIbI. DTO O3HAYaeT, 4ro 3a 12,3 roma mpousoiaer He 1,56 - 1015 pacnaZioB, a MEHbIIE.
[TosToMy HaliICHHOE YUCIO MOIEKYd Boabl ¢ TputueM 3,1- 105 — 5710 mumb ouenka
CBEpXYy UCTUHHOTO YMCIIa TAKUX MOJIEKYII.

Tounoe peuicHuce paCCManHBaeMOﬁ 3alauv MOKHO TTOJIYYUTBH C TOMOIIBIO 3dKOHA paJguo-
AKTUBHOI'O pacliaja. OTOT 3aKOH TOBOPHUT O TOM, YTO HYUCJIO pacCllalOB dN, MMPOUCXOAAIINX
B TCUCHUC MAJIOT'0 IMMPOMEIKYTKa BPECMCHU dt B HGKOTOpOﬁ MaccCe BCIICCTBA, COACPIKAILICM
PaAOAaKTUBHBIC aTOMHBIC sAApa, NTPOIIOPIHOHAIEHO dt n O6H_I€‘My YUCITY padruOaKTHBHBIX
AACp N (HpI/I 9TOM IOAPA3yMEBACTCs, YTO 2TO YUCIIO BECbMa BeJ'II/IKO). Mo:kHO 3amucaTh 3a-
KOH paIMOAKTUBHOI'O pacmiaza B CJICAYIOIICM BUIC:
dN = —ANdt,

rac A — Tak Ha3pIBaeMas IOCTOSHHAS pacmnana, a 3HaK «MHUHYC» B HpaBOﬁ JaCTH paBCHCTBA
IIOKa3bIBACT, YTO 06IJ_ICC YHUCJIO PaJUOAKTUBHBIX ANCP C TCUHCHHUEM BPECMCHHU YMCHBIIACTCA.
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Ora Gopmyna, OMHUCHIBAIOIIAS 3aKOH PaIUOAKTHBHOTO pacnajia, MpeAcTaBiseT co0oi nud-
(bepeHIaTbHOE YpaBHEHHE, PELICHHE KOTOPOTOo aeT 3aKOH U3MEHEeHHs yncia saaep N ¢ te-
YCHUEM BPEMCHH L.

N(t) = Npe™ %, (*)
rae Ny — 4uciio siiep B Ha4aJlbHbII MOMEHT BpeMeHu t = 0, a uucio

e =2,718281828 ...

— M3BECTHAs MaTeMaTH4yecKas KOHCTaHTa (OCHOBaHWE HATypalbHBIX Jorapudmon). [lpu
3TOM TOBOPST, 4T0 N yOBIBaeT Mo SKCHOHEHIIMAILHOMY 3aKOHY (MJIH SKCIIOHEHITHAIILHO).
CKOpOCTh paIOaKTUBHOTO pacnaja I, To €CTh YUCIIO PaclaZoB B €AHHUILY BPEMEHH, TAKXKe
yOBIBa€T IKCIIOHEHIIHATIHLHO C TEYEHUEM BPEMEHU

dN
I(t) = _E= AN = ANOe‘M - Ioe—/lt

(3nech Iy = AN, — CKOpPOCTPH pacriaja B HadadbHBIM MOMEHT BpeMeHu t = (). Benuunna
I, JUIsl OTHOTO KUJIOTPaMMa 3arpSA3HEHHOM BOJBI HaM JaHa B ycinosuu: 4 - 108 pacmnanos B
cekyHay. Takum oOpazoM, 4ToOBI HANTH UCKOMYIO BeTUUuHYy N, TOCTAaTOYHO OMPEIETUTh
MOCTOSHHYIO pacmaza A — 5T0 MOKHO CJENaTh, 3Has NEPUOJ HOJIypaciaa TPUTHS tq ;. 3a
BpeMs L/, OT Ha4YaIbHOTO 4Hcia saep Ny ocranetcs moynoBuHa. [lostomy Ha ocHOBaHMH
dhopmysl (*) MOXKHO 3amucaTth

N(t1/2) = No/2

Nye*t1/z,

Orcroga noixy4yaem, 4To

A_an_ In2 178109 -1
“ty,; 389-108 ©-

Torna
Iy 4-106 ¢t

- — = ~ R 15
No A 1,78-10"9¢1! 2,2-10

— CTOJIBKO MOJIEKYJI BOJIBI C TPUTHUEM COJEPXKUTCS B OJHOM KHJIOTpaMMeE 3arpsi3HCHHOU
BOJIbI B HacTosmiee Bpems. Kak BuauMm, mosrydeHHasi BBIIIE OICHKA COACPKAHUS MOJICKYII
BO/JIbl C TPUTHEM OKa3aJlach 3aBbIllIEHHOH B 1,4 pa3a.

OtBeT: 0OBIUHBIX MOJIEKYN Oombiie B 1,1 - 1019 pas.

2.2. Ilocne aBapuu Ha aTOMHO# AneKkTpocTaHuy B Dykycume 1 MITH TOHH BOJIbI, 3arpsi3HEH-
HOW TPUTHEM, CKJIQJUPYIOT B CIEHHAIBHBIX pe3epByapax. KoHIeHTpauus TpUTHS B 3TOU
BoJe Ha ypoBHe 4 - 10° bx/kr (1 Gekkepens — oauH pacnaz B ceKyHay). OLeHnTe Iepro.
nojypacnajaa TPUTHUs, €CIIH U3BECTHO, YTO OTHOILIEHUE YMCIIa MOJIEKYJ BOJBI C TPUTHEM, CO-

JEpPKALIMXCS B PE3EPBYaApE, K YMCITY OOBIYHBIX MOJIEKYT BObI coctanser 1: 1010, Monsp-
1

HYIO Maccy BOJIbI IPUHATH paBHOM 18 r/Mouib, a uncno Aoraapo — 6,02 - 1023 mosip 2.
OtBer: ~13 et (13 NPUOIMKEHHOTO PELICHHUS, HE YIUTHIBAIOIIETO YMEHBIIEHUS CKOPOCTH
pacnazia ¢ TEUEHUEM BPEMEHH).

2.3. Ilocne aBapuy Ha aTOMHOM 3JeKTpocTaHIMK B DyKkycuMe 1 MITH TOHH BO/Ibl, 3arps3HEH-

HOH TPUTUCM, CKIIAAUPYIOT B CIICHUAJIBHLIX PE3CpBYyapax. I/I3BeCTHO, YTO OTHOIICHUEC YHUCJIa
12



MOJIEKYJI BOJIbI C TPHTHEM, COJIEPIKAIIMXCS B Pe3epByape, K UUCITYy OOBIYHBIX MOJIEKYII BOJIBI
cocrapiser 1:101°. Ouennre KOHLIEHTpamMIO TPUTHS B 3aTPA3HEHHONM BOJE B €IMHUIAX
bx/kr (1 Oekkepelb — OOWH pacmaj B CEKYyHIY), €CIIM MEpHOJ TOojypachaga TPUTHUS

12,3 roma. MossipHyto Maccy BOAbI IPUHATH paBHO# 18 r/mMoub, a uncino ABoraapo — 6,02 -

1023 mosip~ L.

Oteer: 4,2 -10° BK/Kr (43 NpHOIMIKEHHOTO PELIEHNS, HE YIUTHIBAIONIETO YMEHBIIEHHS
CKOPOCTH pacnazia C TC4EHUEM BPEMEHN).

3anava 3. (5 6a/10B)
3.1. B XuMHUYECKOW TEXHOJIOTHH CYIIECTBYET MOJETIHh PEaKTOpa MICATLHOTO BBHITECHEHUS.
DT0 peakTop, B KOTOPOM YaCTHIIbI IBUKYTCS YIIOPSAOUYEHHO B OJIHOM HaIPaBJIEHUU U C OJTU-
HAaKOBOM CKOpPOCTbIO, HE MEPEMENINBAsACh C JPYrMMH yYacTUIamMH. J[is Takoro peakrtopa
YCTaHOBJIEHA CJIEYIOLIAsl 3aBUCUMOCTh BPEMEHH NPEObIBaHNUS B pEAKTOPE OT CTEIEHU IIpe-
BpAIlleHUsI BEILIECTBA JJIs1 peaKIUii IEPBOTO MOPSIIKA:
1 1
t = T * ln(1 — x)
rie t - Bpemst mpeObIBaHuUs B peakTope, K — KOHCTaHTa CKOPOCTH PEaKIUH, X — CTEIEHb Mpe-
BpalieHus (B J0JAX).
Onpenenure, Kakasi CTENEHb MPEeBpallleHUs] OyIeT JOCTUTHYTa Ha BBIXOJIE PeaKkTopa, Impe-
CTaBJISIFOIIETO COOOM HMJIMHAP, PAIUYyCOM 5 CAaHTMMETPOB M JUIMHON 1 MeTp /i peakuuu
MIEPBOTO MOPSAJKA PA3JIOKEHUS aleTadbJern/la Ha METaH U yrapHbli ras3, €ciu KOHCTaHTa
CKOPOCTH 3To# peakiuu coctasnseT 0.33 ¢}, a 06beMHas CKOPOCTh MOIAYN PeareHTa B pe-
akTop cocrasisiet 10 11/c.

Pemenue:
O0bem peakTopa paBeH

V=mmR*H=m-5%-100 = 7853,98 cmM3 = 7,854 ..

UToOb! HAWTH BpeMs IPpeObIBaHMS KaXK/101 YaCTHIIbI, HY’)KHO 00bEM peakTopa MoJeluTh Ha
CKOPOCTH MOJJauy pearcHTa:

t = 7854 _ 0,7854
~ 10 OOTC
[Tockonbky
1 — ekt — e0,33-0,7854- — 1’2959’
1—x

TO UCKOMAas CTETEeHb IPEeBpaLeHUs
x =0,2283
1y npumepHo 23%.

OtBer: =23%.

3.2. B XuM#H4eCcKol TEXHOJIOTHH CyHIECTBYET MOJCJIb PCAKTOPA UACAIBHOTO BBITCCHCHUA.
910 PEAKTOP, B KOTOPOM HaCTUIBI ABUKYTCA YIIOPAJOYCHHO B OTHOM HAIIPAaBJICHUU U C OAU-
HaKOBOI1 CKOpPOCTBIO, HEC TICPEMCIINBAACH C APYIUMHU YaCTULIAMH. I[J'ISI TAKOI'0 pPCaKTOpPa
YCTAHOBJICHA CJICAYIOIIAsA 3aBUCUMOCTb BpCMCHU HpeGLIBaHI/I}I B pCAKTOPEC OT CTCTICHU IIPC-
BpalllCHUA BCUICCTBA JIA peaKuHﬁ MEPBOTO MOPAJaKaA:

t 1 | 1
= — %
k n(l—x)
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rie t - Bpemst mpeObIBaHuUs B peakTope, K — KOHCTaHTa CKOPOCTH PEaKILUK, X — CTEIEHb Ipe-
BpalieHus (B JOJIAX).

Omnpenenure, Kakas CTENEHb MpEBpaleHus OyIeT JOCTUTHYTA Ha BBIXOJIE PEAKTOpa, Mpe-
CTaBIISIIOIIETO COOOH IMIMHAP, PATIMYCOM 9 CAHTUMETPOB U UIMHOW 2 METpa Ui peaKiiu
[IEpPBOro MOPsAKA PA3JIOKEHUs alleTalbJeruia Ha METaH U yrapHblil ras, ecim KOHCTaHTa
CKOPOCTH 3Toi peakiuu coctasseT 0.5 ¢, a 06beMHas cKopoCTh M0/1a4y peareHTa B peak-
TOp cocTaBisieT 7 Ji/c.

OtBer: ~97%

3anaua 4. (5 6a/10B)
4.1. TpeyronpHoe uncio T, - YUCI0 TOUEK, KOTOPbIE MOTYT OBITh PacCTaBIIEHBI B
(hopMe MpaBMIIBHOTO TPEYroJIbHUKA cO cTopoHOM n Touek. Hanpumep, T, = 1, T, = 3,T3 =
6 (CM. PUCYHOK).
@

A) Hanumure nporpammy, KOTOpasi BBIYMCIISET U XPaHUT 3HaYEHHSI BCEX TPEYrOJIbHbBIX YH-
cex g n ot 1 1o 2021 BKIIIOUUTEIILHO.

b) Chopmynupyiite runoresy, Kak cBsa3anbl 3Hauenus uucen Ty, T;, Tj, €, J.

B) Hannmure nporpamMmy, Kotopas npoBepseT runotesy st Tiy j = Tzgz1 ¥ BCEX BO3-
MOXHBIX 3HAYECHUH 1, J.

I') Jlokaxxute rumnoresy.

Pemenue:

A) 3amMeTuM, YTO KaXXJbIi MOCIEAYIOMNA TPEYTOJbHUK TOJIydaeTcs A00aBICHUEM OJTHOM
JIMHUM TOYEK. YHCIIO ToYeK B 100aBIISIEMOM JIMHUNA PAaBHO HOMEPY COOTBETCTBYIOIIETO Tpe-
YTOJIBHOTO YMCIIa, TO ecTh I, = T, 1 + N.

ITpumep nporpammel Ha Pascal:

program Dots;

var
T: array[1..2021] of longint;
i integer;
begin
T[1]:=1;
for i:=2 to 2021 do
T[i]:=T[i-1]+i;
end.

OO0paTuM BHUMaHUE, YTO 3HAUEHUS TPEYTOJIbHBIX YHCET OBICTPO PACTYT, HAIIPUMED, Too1 =
2043231, u as1 pabOThI C TAKAMH YHUCIIAMH HEITb3sl HCIIOJb30BaTh THIT iNteger.

b) Ucnons3ys nporpaMMmy U3 MyHKTa A) BbIBE/IEM Ha 9KpaH 3HAYEHUS HECKOJIbKUX MEPBbIX
TPEYTOJIBHBIX YUCEN U CHOPMYIIMPYEM TUIIOTESY, KaK CBA3aHbl 3Ha4eHus uucen Tiy j, Ty, Tj,
[,J.
T,=1T,=3,T; =6,T, =10,Ts = 15,T¢ = 21, ...
T3=Ty, =Ty +T, + 2,
Ty =Ty 3=T,+T3+3,
Ts =Tiqa =Ty +T, +4,
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Ty =Ty =T, +Ts +5,

Iy =T, =T +T, +4

Tg = Tyys =T, + T3 +6,

Ty =Ty =T, +T, +8,

Ty =Tss=Ts +Ts+09.
Iunoresa: Ty j =Ty + Ty + i+ ).

B) C nomomuisio nporpamMmel IposepuM Hanry runotesy i Tiy j = Tpop1.

program Dots;

var
T: array[1..2021] of longint;
i integer;
b: boolean;

begin
T[1]:=1;
for i:=2 to 2021 do
T[i]:=T[i-1]+i;
b:=true;
i:=1;
while (b and (i<2011)) do
begin
if (T[i]+T[2021-i]+i*(2021-i) <> T[2021]) then
b:=false;
i=i+l;
end;
if b then
writeln(Tumore3a BepHa')
else
writeln(Tumnore3a HeBepHa');
end.

B pesynbraTe paboThl mporpamMmbl MbI MOJIY4UIH cooOmieHue «I unoresa BepHa».

3aMeTuM, 4TO MPOBEPKY IMIIOTE3bI CIEAYET MPEKPALIATh TP MOSIBICHUH IEPBOTO JOAKHOTO
pe3ynbTaTa U B CUIIy KOMMYTaTUBHOCTH CJIOKEHUS M YMHOKEHHS TPOBEPKY THIIOTE3bI JI0-
cratoyHo npoBectu i i = 1, ..., 1010.

I') lokaxkem runotesy, chopMyiarpoBaHHyto B 11.b), ucnonb3ys cnenyromiee HaOIr0A€HUE,
10 CyTH, C(OPMYJIMPOBAHHOE B M. A): 3HAUE€HHE TPEYTrOJILHOTO 4ncia T, paBHO CyMMe S,

NIEPBBIX N WIEHOB apupMeTH4YecKoi mporpeccuu, rae a; = 1 u pasHocts d = 1. CrenoBa-
n(n+1)

TeNbHO, T, = .

1 1 1
Ti+j=§(i+j)(i+j+1)=Ei(i+1)+§j(j+1)+ij=Ti+Tj+ij.
OTBeT:E)TH_j :Tl+T]+l]

4.2. TpeyronpHoe yucio Ty, - UUCIIO TOUYEK, KOTOPBIE MOT'YT OBITh PAacCTaBJICHBI B
(opMe MpaBUIILHOTO TPEYroJbHUKA cO cTopoHoM n Touek. Hanpumep, T; = 1,T, = 3,T3 =
6 (CM. pUCYHOK).
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A) Hanumure nporpammy, KOTOpasi BBIYMCIISAET U XPaHUT 3HAYEHMsI BCEX TPEYTOJIbHbBIX YH-
cen st n ot 1 1o 2000 BKIIIOYHTETHHO.

b) Chopmynmupyiite runoresy, Kak cBszanbl 3Hadenus uucen Ty, Ty, Tj, Ti—q, Tj—4.

B) Hanumiure nporpamMmy, KoTopas IpoBepseT runotesy mist T;.; = Tg09 M BCEX BO3MOXK-
HBIX 3HAYECHUH I, J.

I') Jokaxkute runoresy.

Pemenne nis . b) u I):
B)
T,=1T,=3,T3=6,T, =10,Ts = 15,T¢ = 21,Tg = 45,T;¢ = 55,T1, = 78, T,
= 210,
Ty=Ty, =Ty T, + T, Ty,
Te=Ty3 =T, T3 +T;-T),,
T12 =T34 =T5 Ty + T, T3,
Ti =T =T Te + T, Ts,
Too =Tys =Ty Ts + T3 Ty,
Ty0 = Toq0 = T2 *T1o + Ty - To.
T'mmioresa: TL] = Ti ' ’1} + Ti—l ' Tj—l'
)
1

1 1 1
Ti'Tj‘l'Ti—l"I}'—l=§i(i+1)'§j(j+1)+§(i_1)i'§(j_1)j=

= %ij((i +DG+D+E-1DG-1) = %ij(ij +1) =T,

OTBer: TL] = Ti . T, + Ti—l ' Tj—l'

4.3. TpeyronbHoe uncio T, - YUCII0 TOUEK, KOTOPbIEe MOTYT OBITh PAacCTaBIICHBI B
(dhopme IpaBUIIBLHOTO TPEYTrOJbHUKA CO cTOpoHOM n Touek. Hanpumep, T; = 1, T, = 3,T; =
6 (cM. pUCYHOK).
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A) Hanumute nporpammy, KOTOpasi BBIYHCIISET U XPaHUT 3HAYCHHsI BCEX TPEYrOJIbHBIX YH-
cex g n ot 1 1o 2022 BKIIIOUUTEIBHO.

b) Chopmynupyiite runoresy, kak cBs3anbl 3HaueHust uucen Ty;, Ty, Ti_1.

B) Hanummre nmporpamMmmy, KoTopasi IpoOBEpsIET TUMOTE3Y AJS BCEX BO3MOXKHBIX 3HAYCHHIA
T,;,i=1,..,1011, BEIUKUCICHHBIX B TyHKTE A).

I') Jokaxxute TUIoTesy.

OTtBeT: B) TZi = 3Tl + Ti—l'
)3T+ Ty =i+ D+ - Di=2iGBi+3+i-1) =-2DQi+1) =Ty
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