NOMOHOCOB. KOCMOHABTUKA
$duHanbHLIN TYp 2019
PeweHuna. Knaccbl 7-9.

3apgaua 1.

UTo0Bl yBENIWYUTHh TEMIIEPATYypy BO3AyXa Ha At, eMy HYKHO MepelaTh KOJIHMYECTBO TEILIOTHI,
paBHoe: Q =CMAL, rae m=pV — macca Bo3ayxa B uuinunape. 1lo onpenenenuto KI1J[ ropenku

cpVAt  1,01-103-1,2:1500:106-20 _
Lol ~ 16833 - 10~ %r = 0,17r
uq 0,08-27-10°

Q =ngM . CnenosarensHo, M =
OtBer: 0,17T.

3apgaua 2.
MycTb HaYanbHbIN 06bem cnupTa paseH V. Toraa ero utorosbiit obbvem paseH 0,84 0,85V =

0,714V
1,05V

0,714V. Utorosbii 06bem cmecun paseH 1,05V, Tak 4To KOHUEHTPAUMA CNUpTa paBHa
0,68.

OrBeT: 68%.
3apgaua 3.

BBegem cuctemy KoopAuHaT, HanpaBMB OCb BEPTUKA/NbHO BBEPX M BblbpaB B KauyecTBe TOYKU
oTcyeTa MeECTO CTapTa pakeTbl. o ycnosuto, Asuratens paboTtaeT t, =4 CeKyHObl U
obecneunBaet yckopeHne a = 1,3g. Bo Bpema paboTbl ABWUraTens pakeTa AOBUKETCA C
yckopeHvem a — g = 0,3g npu HyneBOW HayasbHOW CKOPOCTU, TO €CTb B MOMEHT OCTaHOBKM

0,39(to)?
ABWraTens oHa UMeeT ckopocTb v, = 0,3gt, M KoopaMHaTy sg = ——>—

= 23,52.3atem pakeTa

HaYMHaAeT ABUraTbCA C yCKopeHuem (— g) U LOCTUraeT HamBbICLLEN TOUYKM B TOT MOMEHT, KorZa ee
o v

CKOPOCTb CTAaHOBUTCA HyneBon: vy —t1g =06t = O/g = 0,3ty. 3a 310 Bpema pakeTa

nponaeT paccTosHue

g(t;)? _ (0,3t)?g _ (0,3t)?g

2 2

Sl = v0t1 - = (O,Sto)zg = 7,056

Utoro, sy + s; = 30,576 = 31m.
OtBeT: 31Mm.
3apgava 4.

# Hnke npuBegeHa nporpamma Ha si3blke Python
N=int(input())
M=1
# Haxoaum N!
foriinrange(1,N+1):
M*=i
# Nwem Homep umdpbl, KoTopasa He paBHa O u genuntca Ha 3. HaunMHaem c KpanHeln npaBom
# undpbl —ee Homep 1
res=1



flag=0
while M>=1:
a=M%10
# Tenepb a paBHO nocnegHen ymuodpe. Ecnm ata yndpa He HONb U AENUTCA Ha 3, BbIXOAMM
# 13 unKkna
if (a==3) or (a==6) or (a==9):
flag=1
break
# B NpoTMBHOM c/ly4ae oTbpacbiBaem NOCAEAHIO0 LMIPY U NOBTOPAEM LKA
M=M//10
res+=1
# Tenepb res XpaHUT IM60 HoMep MCKOMOW UMpPbI (ecan UMK Bbla NpepBaH),
# nnbo umcno undp uncna NI, ysenmnyeHHoe Ha 1.
# B aTOM C/lyyae HaZo NOMEHsTb ero 3HayeHue Ha 0

if (flag==0):

res=0
print(res)

3apgaua 5.

Nepsbli i T X =4

€pBbli CHUMOK — KBaZpaT Co CTOpPoHo x. Torga =—==4.

p AP P Rap1 =73
y 2(x+y) o
BTOpo# CHMMOK — NPAMOYro/IbHUK CO CTOPOHAMM X U Y. Toraa Py = W = 4,45. Tpetuit
2(x+z)
CHMMOK — NPAMOYTO/IbHUK CO CTOPOHamM X u z. Torga P3 = N = 5. Ananoruuxo, g
2(y+2) o

4eTBepPTOro CHUMKA MONyYyaem Py = W OcTaeTca pewuTb cUCTEMY YypaBHeHui. Ons

NepBOro ypaBHEHUA UMeEeEM \/% + \g = 2,225. 0603Haunm apobb \/%:t M NONYYMM KBaZpaTHOe

ypaBHeHue t2 — 2,225t +1 =0, otkyga t = 1,6 nam t = 0,625. Mo ycnosuio, y > X, TaK 41O
BblIGMpPaeM BTOPOI KOpeHb. AHaNOrMYHO, U3 BTOPOro ypaBHeHUA noaydaem t2 — 2,5t +1 = 0,
otkyga t = 0,5. Utak, y = 2,56x, z = 4x. MNoacrtaBnsem 3T paBeHCTBA WM NOAyYaeM Py =
2(2,56x+4x) — 41

V2,56x4x _

OtBet:41n4,1.
3apaua 6.

A) MycTb Ham HEOBXOAMMO M3MEPUTL NOLWAAb HEKOTOPOro 06bEKTA C TOYHOCTLIO €. Pa3obbem
CHUMOK CETKOM U3 KBaApaToB C AJ/IMHOM CTOPOHbI . Byaem cumTaTb, YTO ANA KaxKAoro KBagpara
CETKM Mbl yMeeM onpeaenatb (Bpy4yHy 1Uan aBTOMATUYECKN) NPUHAANEXKHOCTb 3TOr0 KBagpaTa
K OO4HOW M3 Tpex KaTeropui: «KBaapaT LEe/MKOM BXOAUT B M3MepPseMbli 0OBEKT», «KBagpaT
LENMKOM BXOAMT B AOMOJIHEHUE K M3MepPAeMOMY OODBbEKTy» M «KBAAPaAT COAEPHKUT U TOUKMK
06BEKTA, M TOUKM ero gononHeHus». O603HauYnMm obuiee ymncno Keagpatos N, Uncio KBaLpaToOB

N
nepsoro Buaa N;, sToporo suga N, u Tpetbero suaa N;. CoctaBum ase apobu k; = 71 nk, =
N-N,

. YMHOXas 3TV BE/IMYMHbBI HA 0OLLYO NAOWaAb CHUMKA S, NOAYyYMM 3HAYeHNEe BHympeHHel

n s8HewHel mepbl 06bekTa S; = k1S 1 S, = k,S. NMOHATHO, YTO UCTMHHOE 3HAYeHWe naowaam



HaxoamTca Ha npomexytke [S_1,S_2]. Tenepb HauHem yBeAMYMBATbL YUCNO KBaApaTos,
YMEeHbLUan TeM CaMbIM AJIMHY CTOPOHbI . B KAKON-TO MOMEHT TOYHOCTb ONpeaeneHns, K Kakown
KaTeropmm oTHOCUTCA AaHHbIW KBagpaT, CTAaHeT HeyA0BAeTBOPUTEIbHOW. Torga mbl nepenaem K
CHUMKY € 60NbLIMM pa3peLleHNEM U NPOAO/TIKUM NPOLLECC. B TOT MOMEHT, KOr4a BeNMynHa S, —
S; CTaHeT MeHblue 33aHHON HaM TOYHOCTU &, MPOLLECC MOXKHO OCTaHOBWUTb, B3AB B KayecTBe
oTBEeTa BE/INYUHY Slzﬁ

B) MycTb Ham Heo6Xo04MMO MU3MEPUTL KBEANYMHY TPAHMULbI» HEKOTOPOro 06bekTa. Pazobbem
CHMMOK CETKOWM U3 KBaApaToB C AJ/IMHOM CTOPOHbI . Byaem cumTaTb, YTO 4NN KaXKAO0ro KBagparta
CETKM Mbl yMeeM onpeaenatb (Bpy4yHyt AN aBTOMATUYECKMN) NPUHAANEXKHOCTb 3TOrO KBagpaTa
K O4HOM M3 Tpex KaTeropui: «KBaapaT LEe/IMKOM BXOAUT B M3MepseMbli 06BEKT», «KBagpaT
LENMKOM BXOOMUT B AOMOJIHEHME K M3MEPAEMOMY OOBEKTY» M «KBAAPAT COAEPHKUT U TOUKMK
06BbEKTA, M TOUKM ero gononHeHus». 0603HaunMm obliee Yncno Keagpatos N, ync/io KBagpaTos
nepsoro suaa Ny, sToporo Buaa N, n Tpetbero suaa N;. byaem cumtatb, UTO LLeHTPbI KBaApPaToOB
TPeTbero BMAA NeXKaT Ha Hallel KpPMBOM, a O/ MHA KPUBOM MPUOAU3UTENbHO paBHa gauHe
JIOMaHoOM, coeamHAOWEN 3T TOYKW. Torga 3Ty AAMHY MOXKHO NPUBAM3UTENBHO OLUEHUTb
BbipaxkeHnem [(h) = N3h (Mbl cunTaem, 4To KpMBaA HeMpepbIBHbIM 06Pa30M COeAUHAET LLEHTPbI
coceaHux KBaapaTtoB). Tenepb HaYHEM YBEMUYMBATDL YMCNO KBAAPATOB, YMEHbLLAA TeEM CaMbiM
OJINHY CTOPOHbI . B KAKON-TO MOMEHT TOYHOCTb ONpeaeNieHnn, K KaKoW KaTeropmm oTHoOCUTCA
[JAHHbIM KBagpaT, CTAHET HeyA0BAeTBOPMTENbHOM. Toraa mbl Neperngem K CHUMKY € 60/1blLumnm
paspelleHnem 1M nNpoaokMm npouecc. Kakos 6bl HU Obi1 U3MmepAemMbln 0O6bEKT, CyLecTByeT
MaKCMManbHas pPasymMHasa TOYHOCTb AeTanus3aumm ero rpaHuubl. Hanpumep, Ha 6eperosbix
JIMHUAX OTCYTCTBYIOT A€Ta/IM MeHble 1 cm, Npu nsamepeHnn nepumeTpa BbipybKn HeT cmbicna
BbIOMpaTb AeTannsaunio 6osblue, YeM CpeHee PacCTOSHUE MeXAy AepeBbAMU B /iecy U T.4.
Takum o6pa3om, BO3MOXKHbI ABa cay4Yas. EcnM Ham [OCTYNHbI CHUMKKM € Tpebyemoi
AeTanusaumen, To Mbl NPOCTO HaxoauMm Bennuunny L(hy) ans paHHoro hy u 6epem ee B KauecTse
ONVHbI TpaHMubl obbeKkTa. Ecan cHUMKKM ¢ Tpebyemol paetanusaumeit He A[OCTYMHbI, TO
HeobxoauMO onpenenuTb Xapaktep o¢yHkuumn [(h) n 3aTem npoAonkutb ee 3a obnacTb
onpeaeneHunn (3KCTPanonMpoBaTb) U ONpesennTb ee NpeanonaraeMoe 3HayeHue B Touke hy.
Ana rnagkux Kpuebix dyHKLMA [(h) umeeT npegen npu h — 0. Ans peanbHbIX KPUBbIX BEMYMHA
[(h) npu ymeHblieHun h Bo3pacTaeT k 6eckoHeuHocTn Kak C - h™P. Takum obpasom, BHavane
HEObXOAMMO 3KCNEPMMEHTANbHO WM C MOMOLLBIO YXKe MMetowmxca Tabnauy onpeaenvTb
sennunHy D, a 3aTem 1 BeanumnHy C Kak npegen oyHkumm L(h) - hP. NapameTp D uHTepeceH u
Toraa, Korga BenuumHa l(hy) moXeT ObiTb HaliaeHa HenocpencTBeHHO. OH MOKasbiBaeT
«MN3PE3aHHOCTb», KU3TMOUCTOCTbY rPaHULLbl 0ObEKTa.

Kputepumn
3agauun 6.a) 1 6.6) oueHMBaNUCL HE3aBUCMMO.

3a Kaxkayto M3 3a4aud BbICTaBAAINCL OLEHKU “+” — pelleHa BepHO, “+.” — eCTb HECYLLECTBEHHbIE
oWmnbKM (NpupaBHMBaeTcA K “+”), “+/-“ — pelieHune, B Lenom, sepHoe, “-/+” — ecTb BepHas naes
pelleHus.

KpuTtepuu obuieii oueHKu:

HeT unctbix Nntocos, HeT I'IITIOC/MMHVCOB=O.



HeT 4ncTbIX NAKOCOB, €CTb POBHO OAMH NAOC/MUHYC U 6onblue H1Yero=0.

HeT 4nCTbIX NAKOCOB, €CTb NAC/MUHYC M ele NAKC/MUHYC UM MuHyc/nac=30.

POBHO OAMH YNCTbIN NAKOC, HET Naoc/MuUHYcoB=40.

POBHO OAMH YNCTbIN NAKOC, POBHO OAUH NAKOC/MUHYC U BoNblue HUYero=45,

POBHO OAMH YNCTbIN NAKOC, €CTb NAOC/MUHYC M elle NAC/MUHYC UM muHyc/natoc=50.
POBHO ABa YMCTbIX NAtOCa, HET Nac/MnHycos=>50.

POBHO ABa YMCTbIX N/IKOCA, POBHO OAMH NAOC/MUHYC M BoNblLe HUYero=55.

POBHO ABa YMUCTbIX NIKOCA, €CTb NAOC/MUHYC U ewe NAC/MUHYC UM MuHyc/nac=60.
POBHO TPW YNCTbIX MAKOCA, HET NAC/MUHYcoB=60.

POBHO TPW YNCTbIX NAKOCA, POBHO OAMH MAOC/MUHYC 1 Bonblie HUYero =65.

POBHO TPW YNCTbIX MAKOCA, ECTb MAKC/MUHYC U elwe NAC/MUHYC Man muHyc/natoc=70.
POBHO YeTbipe YNCTbIX NAtOCca, HEeT Nac/MnHycos=70.

POBHO YeTbipe YNCTbIX NAKOCA, POBHO OAMH NAOC/MUHYC 1 Bonblie HuYero =75.

POBHO YeTbipe YNCTbIX NAKOCA, CTb NIKC/MUHYC 1 eLle NAc/MUHYC an MuHyc/naoc=80.
POBHO MATb YMCTbIX NAOCOB, HET Natoc/mmHycoB=80.

POBHO MATb YMCTbIX NOCOB, POBHO OA4MH NAOC/MUHYC M 6onblue H1Yero =85.

POBHO MATb YMCTbIX NOCOB, €CTb NIOC/MUHYC U elle NAc/MUHYC Man muHyc/naoc=90.
POBHO WWECTb YNCTbIX NAKOCOB, HET Naoc/MnHycos=90.

POBHO LWIECTb YNCTbIX NIOCOB U €CTb OAMH NAC/MUHYC=95.

PosHO cemb uuncTbix natocos =100.

PeweHuna. Knaccoi 10-11.
3apgaua l.
['a3 momyyaeT TEIIOTY OT HarpeBarels Ha ydacTke 1 —2 M OTHaeT TeIIoTy XOJOAMIBHUKY Ha

A
yuaactke 3 — 4. KIIJI nukna n=——, rae A — paboTta, coBepiaemas razom 3a 1uki. [lo ycinosuto
12

A=0a|Qy, |. Kpome Toro, Q, = A+[ Qs [=(a+1)| Q] -

OtBer: = % 0,6 , mau 60%.
a+l

3apaua 2.

Bnoap noBepXHOCTH HAKIIOHHOM IUIOCKOCTH Ha JOCKY IEHUCTBYIOT cUila TpeHus F, HanpaBiieHHas
BBEPX, M COCTABJISIONIAs Beca J0CKU M g sin a , HantpaBiieHHast BHU3. [10 yCOBUIO, 3TH ABE CHITBI
paBHBI 1O BenuuuHe, T.e. F = Mgsina. Orcioga nonyuum F = 25 H. Ilo Tperbemy 3akoHy
HeloToHa, cuna F co3gaer Takyro e Mo BeTuunHe cuity P, 1ecTBYIONYIO Ha TENEXKY. JTa cuila
P ectb wacTh TOH CHIBI TATH, O KOTOPOH MAET peub B 3amaye. OcrajbHas 4acTh CHUJIBI TATH,
CBA3aHHAs C pPEaKTUBHBIM [BH)KCHHEM, HE BJIMACT Ha IIOJIOXKCHUE JOCKA Ha HAKIOHHOU
riockocTu. Takum o0pa3zom, oJHast cuiia Tsru Oyzaet Oosnbline win pasHa 25 H.

OrBer: F, ., = 25 H.

3apaua 3.



10-9 109-..-1
= 11. Cnoxum

HeobxogmMmo pewunTb ypaBHeHMe

(x+10) = (x+10)(x+9) (x+10)(x+9)...(x+1)
ABe nocnegHue gpobu
10:9-..-2 N 10:9-...-2-1
x+10)x+9)..(x+2) (x+10)x+9)..(x+2)(x+1)
10:9 .- 2(x+1+1) 10-9-..-2

TG+ +9) . x+ )+ x+10)x+9) . (x+3)(x+ 1)

Tenepb K 3TOM ApobU fobaBmMm TpeTbe (C KOHLA) cnaraemoe

10:9-..-2 N 10-9-..-3
x+10x+9)..(x+3)x+1) (x+10)(x+9)..(x+3)
3 10:9-...-32+x+1) 3 10:9-..-3
T +10)(x+9D . (x+ D+ (x+10)(x+9) .. (x +4)(x + 1)
MNpoaenas 3Ty onepaumio elLe cemb pas, NOAYYMM ypaBHEHUE % =11, oTkKyga x = —ﬁ.
1
OtBer: — —.
11
3apava 4.

0O603Ha4YMMm .DAB = a. Torpa 4MAB = £BCK =180 —a (cBOMCTBO BMMCAaHHOrO
yeTblpexyronbHuka ABCD). O6o3Haumm 2ABC = f. Torpa £2ABC =180 —f (cBolicTBO
BNUcaHHoro yetbipexyronbHuka ABCD), ZMBK = [ (cBOIACTBO BMMCAHHOTO YeTbIPeXYro/bHUKa
MBKD). Wrtak, £MBA+ £ABK =8 = £ABK + £KBC, 10 ectb £MBA = £KBC. Torpa

ABM v CBK 6 4B _s_AM_4aM
TPeyronbHUKM n NoAoBHbI, OTkYAR —o = = = —~ = —~

12
Otger: AM = -

3apgaua 5.

#include <iostream>
#include <vector>
using namespace std;

int main() {
int fX, fY, k;
int x_min, y_min, x_max, y_max;
cin >> X >>fY >> k;
vector< vector<bool> > Field( fX);
// NepemeHHas Field 3To AByMepHbIIA MaccuB ¢ 3nemeHTammn Tuna boolean
for (inti=0;i<fX;i++) {
Field[i].resize(fY);
// Npu onpeaeneHnn nepemeHHon tuna bool C++14 npucsansaet e 3HadeHune "false"

}

for (inti=0;i<k;i++){
cin >>x_min >>y _min >> x_max >> y_max;
X_min = max (x_min, 0); // BbipbyKa MOKeT BbIATH 3a rPaHMLLbl /leca
y_min = max (y_min, 0);



X_max = min (x_max, fX);
y_max = min (y_mayx, fY);

for (int x= x_min; x < x_max; x++)
// npucsanBaem 3HayeHue “true”, ecnu suelika nonasna xoTa B OAHY BbIpybKy
for (int y=y_min; y <y _max; y++) {
Field[x][y] = true;

int Area =0;
for (int x= x_min; x < Xx_max; x++) // cuMTaem 4ncno HeTPOHYTbIX AYEeK
for (int y=y_min; y <y _max; y++) {
if (Field[x][y] != true) {
Area++;

}

cout << Area << endl;
return O;

3apaua 6.

A) MNycTb HaM HEOBXOAMMO M3MEPUTL NAOLWAAb HEKOTOPOro 06beKTa C TOYHOCTLIO £. Pazobbem
CHMMOK CETKOW M3 KBaApaToB C AJ/IMHOMN CTOPOHbI h. Byaem cuntatb, UTO AN1A KaxKA0ro KBagpaTa
CETKM Mbl yMeeM onpeaensitb (Bpy4Hyo UAM aBTOMaTUUYECKM) NPUHAANENKHOCTb 3TOr0 KBagpaTa
K OAHOW M3 Tpex KaTeropui: «KBagpaT LLe/IMKOM BXOAUT B M3MepseMblii 06beKT», «KBagpaT
LEe/IMKOM BXOAMT B AOMOJIHEHME K U3MEpPsSeMOMYy OOBLEKTY» U «KBaApaT COAEPHKUT U TOUKM
06beKTa, U TOUYKM ero AononHeHusa». 06o03HaYnMm obuiee ymncno KkBagpaTtos N, UNCNO KBAAPATOB

N
nepsoro sBuaa N;, sToporo Buaa N, u TpeTbero suga N;. Coctasum ase apobu k; = 71 nk, =
N—N,

. YMHOaA 3TN BE/IMYUHBI Ha o6m,yro naowanb CHAMKaA S, noNy4Ynm 3Ha4YeEHNE 6Hymp€HH€L7

n eHewHel mepbl 06bekTa S; = kS 1 S, = k,S. MOHATHO, YTO UCTMHHOE 3HAYeHne naoLwaam
HaxoamTca Ha npomexytke [S_1,S_2]. Tenepb HauHem yBeAMUMBATbL YUCNO KBaApaTos,
YMEHbLLAA TEM CaMbIM AJIMHY CTOPOHbI h. B KAKOM-TO MOMEHT TOYHOCTb ONpeaeneHus, K Kakou
KaTeropum OTHOCUTCA AaHHbIM KBaApaT, CTAHET HeYA0BAETBOPUTENbHOM. Toraa Mbl Nepengem K
CHUMKY C 60/1bLLIMM pa3peLleHmnem 1 NPOAOIKUM NpoLecc. B TOT MOMEHT, Koraa BennymnHa S, —

Sl CTaHEeT MeHblle 3a,£I|aHH017I Ham TOYHOCTU &, NPoUECC MOXHO OCTaHOBWUTbL, B3AB B KayecCTBe
+S;

OTBETa BE/INUYUHY SlT
B) NMycTb Ham Heo6Xo4MMO M3MEPUTb KBEAUYMHY TPAHMULbI» HEKOTOPOro 06bekTa. Pazobbem
CHMMOK CETKOW M3 KBaApaToB C AJ/IMHOMN CTOPOHbI h. Byaem cuntatb, YTO AN KaxKA0ro KBagpaTa
CETKM Mbl yMeeM onpeaensitb (Bpy4Hyo UAM aBTOMaTUYECKM) NPUHAANENKHOCTb 3TOr0 KBagpaTa
K OAHOW M3 Tpex KaTeropui: «KBagpaT LLe/IMKOM BXOAMUT B M3MepseMblii 06beKT», «KBagpar
LEe/IMKOM BXOAMT B AOMOJIHEHME K M3MEpPAEeMOMY OOBEKTY» U «KBAAPaT COAEPHKMUT U TOYKM
06beKTa, Y TOUYKM ero AononHeHus». 06o3HaunMM obuiee ymcno KBagpaToB N, YNCNO KBaApPaTOB
nepsoro snaa N;, BToporo Buaa N, 1 TpeTtbero suaa N. Byaem cuntaThb, YTO LEHTPbI KBAAPATOB



TPeTbero BMAa NEeXaT Ha HalleW KPUBOM, a A/MHA KPUBOM NPUBAN3UTENbHO paBHa ANMHe
JIOMaHOW, COeaMHAILWEN 3TU TOYKU. Toraa 3Ty A/MHY MOXKHO NPUOBAU3IUTENBHO OLLEHWUTb
BbipaskeHmem [(h) = N3h (Mbl cuuTaem, 4To KpMBaa HenpepbIBHbIM 06Pa30M COeANHAET LLEHTPbI
cocegHUX KBagpaTos). Tenepb HaYHEM YBE/IMYMBATL YMCIO KBAAPATOB, YMEHbLIAA TEM CaMbIM
AJIMHY CTOPOHbI h. B KaKOW-TO MOMEHT TOYHOCTb OMnpeaeneHus, K

n=1
KaKoM  KaTeropumM OTHOCUTCA  OAHHbIM  KBagpaT, CTaHeT
HeyaoBAETBOPUTENbHOM. Toraa Mbl nepenaem K CHUMKY C
601bWINMM paspeLlleHneM U NPOA0MKMM npouecc. Kakos 6bl HK 6bin n=2

n3mepsemblii  OOBEKT, CylLecTBYeT MaKCMMasibHaa pasymMHan

TOYHOCTb A€Tannsaummn ero rpaHuubl. Hanpumep, Ha 6eperosbix

JNIMHUAX OTCYTCTBYIOT AeTa/M MeHble 1 cM, Npu U3MepeHuu n=4
nepumeTpa BbipybKM HET CMbICNA BbIOMPATL AeTanusauuio 6onblue,

Yyem cpegHee paccTosiHUE MeXAy AePeBbAMU B iecy M T.4. Takum

06pa3om, BO3MOXKHbI ABa cny4yas. EcnvM Ham AoCTynHbI CHUMKK ¢ Tpebyemoit aeTannsauymen, To
Mbl NpocTo Haxoaum BennunHy l(hy) ans paHHoro hy n 6epem ee B KayecTse AJ/IMHbI FPaHULbI
obbekTa. Ecnm cHUMKM ¢ Tpebyemon aeTanmsaumnent He A0CTYMNHbI, TO HE06X0AMMO onpeaesnTb
xapaktep ¢oyHkuum [(h) 1 3aTem NnpofonxuTtb ee 3a obnactb onpeaeneHns (3KCTpanoanMpoBaTh)
W onpeaennTb ee Npeanosaraemoe 3HayeHue B Touke hy. ns rnagkux Kpusbix GyHKumsa [(h)
nmeet npegen npu h — 0. Ona peanbHbix KpuBbix BennuumHa [(h) npu ymeHblweHun h
Bo3pacTaeT K 6eckoHeyHocTM Kak C-h™P. Takum o6pasom, BHauane HeobxoaAMMO
3KCNEPUMEHTANIbHO MK C MOMOLLBIO YXKe MMeoWMXca Tabaul onpeaennts Bennundy D. Ons

SMNUPUYECKOTO onpeaeneHus BeanunHol D Haiaem HaTypanbHblit norapudm dyHkumm L(h) m
Ini(h)
In
0 k - D. Haiiga sennumnny D, moxHO onpeaenntb 1 uncno C kak npeaen dyHkumm L(h) - hP.

Mapamerp D wuHTepeceH wu Toraa, Korga BennuuHa [(hy) moxeT ObiTb HakaeHa
HenocpeacTBeHHO. OH MOKa3blBAET «M3PE3aHHOCTbY», KM3rMOUCTOCTbY rPaHMULLbI 0ObEKTA.

3aMETMM, YTO OH A0J1KeH BecTu ceba Kak In C — D -In h. Torga apobb cTpemuTca npu h —

B) 3ameTum, uTo KpUBas obnagaeT cBOMCTBOM camononobua. A UMEHHO, Ta ee Y4acTb, KOTopas
3aK/odeHa mexay Toukamu (0,0) 1 (1/3,0) ecTb ymeHblLIEHHas B TPM pa3a KONUA BCEW KPUBOM.
YacTb KpuBoi mexagy Toukamu (1/3,0) u (1/2,\/?/2) TaKXKe eCTb Konua BCel KpuUBOW,
YMEHbLUEHHON B TpW pasa M noBepHyTon Ha 60 rpagycos. W Tak panee. Bocnonb3yemcs
YyCNOBMEM NyHKTa b): npy romoTeTnn ¢ KOaGPULMEHTOM Kk «ANNHA KPUBOM» AO/IKHA USMEHUTLCA
B kP pas. B Halwem cnyuae kpuBas ecTb 06beAMHEHME HeTbipex CBOMX KOMMIA, KaxAasa U3 KOTOPbIX
nonyyeHa ymeHbleHuem B Tpu pasa. MNyctb [(h) — ¢yHKUMA, onpeneneHHas B NyHKTe B).
MNonyyaem

l(g) = G)D l(h) = G)D - 41 (S) = ;iD =1, Toectp D = logs 4

Oteert: log;4.

Kputepumu

3agauum 6a) 1 66) oueHMBaNUCb COBMECTHO, 3a4a4a 6B) HE3aBUCMMO OT HUX.



3a Karkayto M3 33434 BbICTaBAAUCL OLEHKM “+” — pelleHa BepHO, “+.” — eCTb HECYyLLLeCTBEHHbIE
oWwmnbKM (NpupaBHMBaeTca K “+”), “+/-“ — pelweHune, B uenom, sepHoe, “-/+” — ecTb BepHan naes
peLleHus.

Kputepum obuieit oueHKu:

HeT uncTbiX NACoB, HeT natc/muHycos=0.

HeT 4nCTbIX NAKOCOB, €CTb POBHO OAMH NAOC/MUHYC U 6onblue HMYero=0.

HeT 4nCTbIX NAKOCOB, €CTb NOC/MUHYC U elle Nac/MUHYC nam muHyc/natoc=30.
POBHO OAMH YNCTbIN NAKOC, HET Naoc/MmuHYcoB=40.

POBHO OAMH YNCTbIN NAKOC, POBHO OAMH NAKOC/MUHYC U BoNblle HUYero=45,

POBHO OAMH YNCTbIN NAKOC, €CTb NAOC/MUHYC U ele NAKC/MUHYC naM MuHyc/nac=50.
POBHO ABa YMCTbIX NAtOCa, HET Nac/MnHycos=50.

POBHO ABa YMCTbIX N/IKOCA, POBHO OAMH NAOC/MUHYC M 6oNbLLe HMUYEero=55.

POBHO ABa YMCTbIX NKOCA, €CTb NAOC/MUHYC U ewe NAC/MUHYC UamM MuHyc/nac=60.
POBHO TpW YNCTbIX NAOCA, HET Naoc/MnHycos=60.

POBHO TPW YNCTbIX NAKOCA, POBHO OAMH MAOC/MUHYC 1 Bonblue HUYero =65.

POBHO TPW YNCTbIX NAKOCA, €CTb NAKC/MUHYC U eLle NAC/MUHYC an MuHyc/narc=70.
POBHO YeTbipe YNCTbIX NAOCa, HEeT Nac/MnHycos=70.

POBHO YeTbipe YNCTbIX NAKOCA, POBHO OAMH NAOC/MUHYC 1 Bonblie HUYero =75.

POBHO YeTbipe YNCTbIX NAKOCA, CTb NAKC/MUHYC 1 eLle NAC/MUHYC an MuHyc/naoc=80.
POBHO MATb YMCTbIX NAOCOB, HET Natoc/mmHycoB=80.

POBHO MATb YMCTbIX NHOCOB, POBHO OA4MH NAOC/MUHYC M 6onblue H1Yero =85.

POBHO MATb YMCTbIX MHOCOB, €CTb NJIOC/MUHYC U elle NAc/MUHYC Man muHyc/naoc=90.
POBHO WWECTb YNCTbIX NAKOCOB, HET Nac/MnHycos=90.

POBHO LWIECTb YNCTbIX NIOCOB U €CTb OAMH NAC/MUHYC=95.

PoBHO cemb umncTbix natocos =100.



