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AHHOTaAIMUSA

Sl ¢ pmerctBa MCHBITHIBAJA OrPOMHOE IIPUCTpAcTHEe K Hayke. B
IBa TOla MOE CTPEMJICHHE CKOpee HAYUMThCSl YUTaTh ObUIO BaxKHEe
Urpytiek. Yike Torga BO MHE 3apoXJajiach JI0OOBb K MaTeMaTHKe.
B Mitaamux knaccax mocje IIKOJBI S IMcajla CBOM MaTeMaTu4ecKue
TeopeMbl, (DOPMYJIbl M MX [OKA3aTeJbCTBa MEJOM HAa CTEHE JOMe.
S mpocto xotena nucaTh GopMyiy 3a (OpMYJIOH TaK, Kak MpOocHiia
nyma. B mxone s yunna Gonbiie, 4emM TpedoBanock. OIHUM JIeToMm,
KOIZia BCE JETH TYIsUM, Oyaydd yXKe MOB3POCIEBIINMH, 51 KaKIbIi
IeHb C yTpa [0 HOYM YMTasia Kjiaccuky. Ha Tperbem Kypce nHCTUTYTa
MEeHs [IPUHSUIM B YUEHBIH COBET, MpaBia, TOrga sl He CTPEMMIIach K
3TOMY, TI0O9TOMY CTaTyC OKa3aJICs AJIs1 MEHsI ITyCTHIM MECTOM.
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BCTYIIVIEHUE
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Koner 03HaKOMUTENBHOTO (hparMeHTa.



BCTYIIVIEHUE

«Ce200Hs1 UMEHHO mom OeHb, K020a st MO2Y HANUCAMb C80U
meopemvl U He Npsimamv HU Om K020 Mo, K uemy AeHCum Mosi
oywa. Cezo0Hs st mozy Oblmsb cOOOIL. »

Sl ¢ mercTBa MCHBITHIBAJIA OrPOMHOE IPUCTPACTHE K HAYKe.
Yuebe s ynensina Bce cBoe BpeMsi. M3-3a 1ioxoi, Kak MHE Ka3a-
JIOCh, TAMSITH, HO OTPOMHOTO JKeJIaHUS1 BCE 3HATB, 51 yUUJIa YPOKU
70 TIO37JHEN HOUM U Oe3 BIXOIHBIX. MeHs Hesb3s1 ObUIO Ha3BaTh
OOTaHMKOM, IIOTOMY YTO 5 yMeJla aKTUBHO OT/IbIXaTh, YTOOBI Ha-
OpaThbCsi HOBBIX CHJL.

S ponwitack Takou. B 1Ba roga crpemiieHHe CKOpee HayYHTh-
Cs1 YUTaTh OBLIO BaKHEEe UIrpyILeK. Y:ke TOrza BO MHE 3apoikK/a-
Jlach cUIIbHas JIIOOOBb K MaTeMaTuke. B muagmmx kiaccax mo-
CJIe ILIKOJTBI 1 MUCa/la MaTeMaTUYeCKUe TeOpeMbl, (POPMYIIBI U UX
JOKa3aTesIbcTBa MEJIOM Ha JoMme. Moe pOoHbIE CUUTAIH, YTO S
MIPOCTO YXOXKY T'YJIATh, U MO€ 3aHSITHUE UM KYTKO HE HPaBUJIOCh.
Sl ke mpocto xortena mucatb opmyny 3a popMyson Tak, Kak
TpeboBaia ayIma.

Sl yamna Gonbine, yem TpedoBaiock. OIHUM JIETOM, KOTAa BCe
JETH TYJIsUd, OyAydu yike MOB3POCAEBUIMMH, s KaXIblil IeHb C
yTpa J0 HOYM YMTajla KJIACCUKY. MHE MHOroe XOTeJoCh 3HaTh
Hau3YCTh, U 51 OUEHb MeYaTUIaCh, KOTAa MOM MO3T YTO-TO 3a0bI-
Bas. OT nepen30bITKa MH(MOPMAITUH 51 MOTJIa HE BCTIOMHHUTD UMST



O/IHOKJIACCHUKA, [1a U BOOOIIE MMEHa CBOMX MHOTOYMCIIEHHBIX
npy3eii. MeHs 1 JTIOOWIN, Y HEHABHICITH.

Jli1s1 MeHst ObLJIO BaKHBIM 3HATh KasK/Ibli MPeIMeT Ha «OTJINY-
HO», HO f1 MOTY CKa3aTbh YECTHO, 51 HE UCIIBITHIBAJIA HU pa3y HU
C K€M KOHKypeHUuH. [[1s1 MeHs1 He ObLIO MepBbIX, MOTOMY UTO
4 3aHMMaJIa Bce no3uuuu. Ha TpetbeM Kypce MHCTUTYTa MEHs
IIPUHSUIA B YYEHBIM COBET, IIPaBJa, TOI/A 51 COBCEM HE CTPEMHU-
JIach K 9TOMY, [IO3TOMY CTaTyC OKa3aJICs AJi1 MEHS ITyCThIM Me-
CTOM.

Cerogns Bce CTpaxy, HACMEUIKU Y ITPOYKME KOMIUIEKCHI OCTa-
Jmch no3aau. I cBOOOJHO MOTY MUCATh HAYYHYIO KHUTY, Beps,
YTO OHA IIPUHECET MOJb3Y MUpPY. BHavane s maHupoBana Ha-
nMcaTh KHUTY JIMIIb C MAaTeMaTUYeCKMMU TEOPEMaMH, HO I0-
TOM IOHSUIA, YTO S CJIMIIKOM Pa3HOCTOPOHHE Pa3BUTBHIM YeEJIO-
BEK, YTOOBI IeNIaTh aKIIEHT Ha YeM-To ofHoM. K coxkarenwio, Teo-
PEMBI, KOTOPBIE 5 OTKPBIBAJIA B IETCTBE, CEMYAC 51 BCIOMHUTD HE
CMOIJIa, T03TOMY HaIlMCajia HOBBIE.

Sta KHATA BKJTIOYAET B ceOsl MOe HayYHOE BUICHHE MaTeMaTH-
KU, TeOMeTpUH, (PU3MKU, XUMHUHU, OMOJIOTUH, aCTPOHOMUHU, Te0-
rpaduu, UCTOPUH, JTUTEPATYPBI, UCKYCCTBA, CIIOPTa, MEAULIHBI,
ncuxosorus, punocopuu, peauruu, MOJIUTUKHU, SKOHOMUKU U
aaruioMatui. B Helt coOpaHbl MOM TeopeMbl, (pOpMyITbl, Hayd-
HbI€ PACCykKJIEHUs], OHATHUS U JI0Ka3aTelbCTBa K HUM. 1 Haum-
HaJIa IMcaTh KHUTY B OYE€Hb OOJIBIIIOM 00bEME, C MHOTOC/IOBHBI-
MU pacCykJEHUSMU U MHOTOUYMCIEHHBIMHA IIPUMEPAMHU, HO I10-
TOM I pelia Cy3uTh 00beM 10 MUHAMYMa M TPUBECTH JIUIIh



0 OIHOMY TIpUMEpY.
Cnacu6o Bory. Criacu6o Boxbeit matepu.



I'maBa 1
MATEMATUKA

Teopema 1. [IpousBegeHue n-ro Koan4yecTso X Bcerjaa
PaBHO NPOU3BENEHHI0 N-T'0 KOJUYECTBY JAPYrux X, ecJu
MbI HM€eM BO3MOKHOCTb BBIYHMCJIHUTH XOTSA Obl 0qHO X
NpH HEKOTOpPOM 4yucJe L.

X1*¥X2*¥X3*Xn-1=X4*X5*Xn, npu yucae L=Xn-Xn-1

JHoka3aTenbCTBO:

Beramciium oniHO U3 X, myctb 310 Oyaer X1

X1=X4*X5/X2*X3, mpu L=(X4+X5)-(X2+X3)

IMycts X2=1, X3=2, X4=3, X5=4, torna X1=3*4/1*2=6

[lonyyeHnHelid pacyer B Buae ¢opmyibl: 6%1*2=3*4, npu
L=3+4)-(1+2)=4

[Tpumep. Yuutens Kynui 2 anp0oMa, MPU 3TOM B €ro KJjacce
32 yyenuka. CKOJBKO HE XBaTaeT aibOOMOB, YTOOBI pa3aaTh UX
KQXKJIOMY YUYEHUKY?

Pemenne: X2=2, X3=32, X1-?

X1*#X2=X3, npu L=X3-X2. Torna X1=X3/X2=32/2=16

B Buze gopmyinsi: 16%2=32, npu L=32-2=30

OtBer: UToOBI pa3gaTh KakJIOMYy YUEHHKY aTbOOM, HEOOXO-



JAMMO KYIUIEHHOE KOJIMYECTBO aTbOOMOB yBEIWYIUTh B 16 pas, To
ecTb 3aKynuTh emie 30 mTykK.

Teopema 2. [IpousBegeHue n unceJi onpejaessieT HeKoe
qncao L ¢ BeposaTHOCTBIO +/— uncao N (KoJau4ecTBO n).
IIpruem pa3HuIIa MeKy IUIIOCOBLIM U MHHYCOBBIM BbI-
pa:xenueM 3Hauenus L+/— N cocrasasiet 2N.

N naoGopoT, nmpousBeJeHHEe N YHCeJ ONpeessieT
Hekoe yncao L, koTopoe Boruncasiercst ot uncaa N (Koau-
4YeCTBO N) € BePOSATHOCTHIO +/- . [Ipuuem pazuuma mexay
IUIIOCOBBIM U MHHYCOBBLIM BbIpa:keHHeM 3HadeHus1 N+/-
L cocraBasier N+K, rqe K=Z-N npu ycaosun, uro N He
paBHoO L.

Z=(X1*X2*Xn=L+N)-(X1*X2*Xn=L-N)=2N, 1 Ha000-
pot

Z=(X1*X2*Xn=N+L)-(X1*X2*Xn=N-L)=N+K (npu
K=Z-N, N He paBHno L)

JlokazaTenbCTBO:

O603Haunm X1=1, X2=2, mycth uucno N=2

[loacraBuB 3HaueHUs1 B (POPMYIIBIL:

Z=X1*X2=LA+N, nonyunm Z=1*%2=3+2=5,

Z=X1*X2*Xn=L-N, nonyuum Z=1%2=3-2=1.

CnenoBarenbvHo, Z=7.1-72=5-1=4 n 4=2N, rae N 1o ycioBuio
OBLIIO 2



[MoncraBum 3HaueHus: B oOmyo dopmyny: Z=(1*2=3+3)-
(1*2=3-3)=2*3, T0 ectb 2N

W Hao60poT, npu Tex ke 3HaueHusix, rae N He paBHo L, mof-
CTaBUM 3HaueHus B oOmywo dopmyny Z=(X1*X2*Xn=N+L)-
(XT*X2*Xn=N-L)=N+K, rne K=2-N

7=(1*2=243)-(1*2=2-3) =5-(-1)=6=2+4, 10 ectb N+K

[Tpumep. ¥V Cnassl Ob10 4 KapaHgaiia, Hukutel 2, JlaHub!
7, Mammm 2. YV ckonbKux pedsaT Obutd KapaHaarm?

Pemenne: X1=4, X2=2, X3=7, X4=2, noka3atb uro N=4

Z=(4%2%T*2=112+4)-(4*2*7*2=112-4)=8=2*4, uro moKa-
3bIBAET Teopemy, T.K. Z=2N

PaccmoTpum Ha000pOT:

Z=(4%2%T*2=4+112)-(4*2%7*2=4-112)=224=4+220 (rne N
He paBHO L), To ecTb y 4 peOsT npu HekotopoMm urcne L=220

OtgeT: V 4 pedaT ObUIM KapaH/IaIIIH.

Teopema 3. [IpousBeaeHue Xn 4ynceJ paBHO 3HaAUeHHE
NX, rae N — Hekoe 4ncjo, X — o01ee 3HaUueHHe MPOu3Be-
neHusa Xn.

X1*X2*Xn=NX
Jloka3zaresbCcTBo:

ITycts X1=1, X2=2, To X1*X2=1%*2=2
Yucno 2 B CBOI o4Yepeab MOKHO MPEACTABUTD B BBIPAKEHUU



NX, 1o ectb 1*2 (rme N=1, a X=2) wim 2*1, a moxuo u 0,5%4
i 4*0,5 u 1.

CnenoBatenbHo, X1*X2*Xn NEMCTBUTENIBHO UMEET PaBEH-
ctBo NX. Ecim Mt 6yaem 3Hath X1, X2 1 N, TO CMOXEM BHI-
YUCIUTH 0011ee 3HaYeHue X.

[Tpumep. B kiacc npusesnu 2 napthl U 3 cTyia 11 4 y4eHu-
KOB. CKOJIBKO MapT ObLJI0 YKOMIUIEKTOBAHO, €CJIM Y4eCTb, UTO 32
1 mapToyi cuasaT 2 y4eHuKa.

Pemenue: X1=2 (maprsr), X2=3 (cryna), N=4 (yenoBek), X-?

[loacraBum 3HaueHus B opmyny: X1*X2*Xn=NX, nomny-
yum 2*3=4X

Beruncinum X=2%3/4=1,5 (yKOMIUIEKTOBaHO MapT)

OtBer: B kitacce ObUIO YKOMILUIEKTOBAHO 1,5 TapThI, TO €CTh
3 y4eHuKa MOIJIY 3aHATb CBOU MECTA.

Teopema 4. JIio60e cBo00HOE YnCa0 X NMEET BEPOSAT-
HOCTb PaBHSITHCSI IPYIrOMy CBOOOTHOMY YN CJIy X, I/le 0/1-
HO 13 X COCTONT U3 CyMM XN, 00pa3ys B JONOJTHEHHN CBO-
ooaHoe uucJao L.

X1=X2+X3+Xn, rae X3+Xn=L

JlokazaresnbCcTBO:
[ycts X1=5, X2=10. [loacraBum 3HaueHus B popmyiy, rae
npencraBum, 4ro 10=5+5, to 5=5+3, roe L=5



[Mpumep. ¥V neBouku ObuT0 10 KOH(DET, Yepe3 Tpu THA y Hee
octajnock 7. CKOJIbKO cbhesa KOH(GET 32 TPH JIHS JIeBOYKA?

Pemenne: X1=10, X2=7, L-?

[oncraBum 3HaueHus B popmyny X1=X2+4+X3+Xn, noxyyum
10=7+3, rme L=3

OtBet: 3a Tpu JHS AEBOYKA Chesla 3 KOH(ETHI.

Teopema 5. OqHO Hekoe MeHbIIIee YHCJI0 PABHO APYro-
My 0O0JIbIIIEMY YHCJIY H HA000POT. A TakK’Ke YHCJIA PABHBI
MeK/1y co00¥, ecJii HMEIT OJNHAKOBOE 3HAYEHHE.

X1=X2, npu 3tom X1>nm<X2

JIoKa3aTenbCTBO:
[Tycts X1=1, X2=1 muH., TO 1=1 MJH., rae 1=1 maH

[Tpumep. B Poccuu B 2016 rogy 2 MiH. aeTei NOTy4uiIu my-
TEeBKH B Jjiarepsi. 17151 Koro ObLIM MpeICTaBIeHbl Ty TeBKH ?

Pemenune: X1=1 (pebeHok), X2=2 MJH. (ITyTEBKU), BEPOST-
HOCTb NIOJIyYEHUS ITyTEBKU?

[loacraBum 3Hauenus B opmyiny X1=X2, nomyunm 1=2
MJIH.

Ortser: [lyTeBKY OB NPEJOCTABIIEHBI AJI5 YeJIOBEKA C BEPO-
SATHOCTBIO €€ ToyyeHus 1 K 2 MIIH.



Teopema 6. Houib uMeeT OTIMUHOE OT HYJISI 3HAYEHHeE,
ecJ ObLT MOJIy4eH IMyTeM YMHOKeHHsI YncJia Ln Ha HOJIb.
Nmenno uncao Ln u ecth 3Hauenue orimunoe ot ().

0= Ln*0, rae Ln —11060€ unc/io niu npousBe/ieHne 4u-
ceJt

JlokazaresnbCcTBO:
[Tycts L=5%*6, Torna 0=5*6*0 u nony4yaem 0=0, 3HauuT paHee
ObLTIO 3HaUeHUE 5*6

[Tpumep. Kars cvena 4 s610ka u 7 anenbcuHOB. CKOJIBKO Y
Hee ObLIO SI0JIOK U areTbCUHOB?

Pemenne: L1=4, L2=7, L-?

[loncraBum 3Hauenuss B Gopmyny O= Ln*0, nomyumm:
0=4*7*0, roe L=4*7

Otget: ¥V Katn 6b110 4 s16;10Ka ¥ 7 anejIbCHHOB.

Teopema 7. Beckoneunoe uncao M youpaer u3 pacuera
NnosiBJieHHe yncja L, 4To HeBO3MOKHO U MOITOMY JH00ast
0eCKOHEYHOCTh, NMeeT KoHel N.

M1*M2*Mn*L=N

JHoka3aTenbCTBO:
[Mycts M1=1, M2=100, Mn=6eckoneunocts, L=0. [loxcra-



BUB B popmyy M1*M2*Mn*L=N naHHble 3HaueHUs1, NOTyYa-
em 1*#100%*...*¥0=0. Yucno L onpenenmuio KoHel GeCKOHEYHO-
cTH, paBHbI 0.

[Mpumep. V manpumka ObLJIO MHOTO KapaHJamied W OfHa
pyuka. OH mepecunTan KapaHaamy U OOHAPYXWJI, YTO y HEro
140 xapanpgarieii. Kakyio 6eCKOHEYHOCTh KapaHaliend MaJTburK
uMena J10 noxacuera?

Pemenue: M1=0eckoneunocts, N=140, 66CKOHEYHOCTS -7

CornacHo gopmyne M1*¥*M2*Mn*L=N nonyuaem 6eckoHeu-
HocThb*L=140

Ortger: [lo noacuera Maib4uK UMes OECKOHEYHOCTh KapaHia-
nieid B konmyectse 140 mITyk npy HEU3BECTHOU BenunHe L.

Teopema 8. JIrw6oe ommooyHoe ynuca0 X He MojJje-
JKHT MCHPABJEHHIO, IOTOMY YTO 32 HHM CJieJyeT 4HucJo
Y. Ommo6ouynoe uyncjio X NpuHAMAETCS] MPOU3OLIe M,
a 3HauuT saBHbIM. [IpaBka unciia X He IpuBe/1eT K BEPHO-
MY pellIeHHIO.

X*V¥ =T, rge T — pemenue

JlokazaresbCcTBO:

[Mycts X=2, ¥=3, Toraa nojacraBuB 3HaueHUs B (popmMyiy
X*Y =T, nonyuyaem 2*3=6. Takum 0Opa3oM Mbl OIpEIeIHIIH,
yro T=6. [lomensiem 3Hauenue X=3, toraa 3*3=9, rae T=9. B



nepBoM ciyvae T umeso npyroe 3HadyeHue, 4eM BO BTOpoM. Ta-
KM 00pa3oM, OIMO0YHOE YMCIIO X He TIOIeKUT UCTIPABIICHHIO.

[Tpumep. Hatama kynwia 5 670K, OTHO U3 KOTOPBIX Chesa
1o iopore gomoi. CKOJIBKO IprHecsIa Ol oMol 10710k Hararra,
ecu Obl OHA HE CheJia OJHO SIOIOKO?

Pemenne: X=5, Y=1-1. Bo Bropom cinyuae X=5, V=1, T-?

[NoncraBum 3Havyenust B popmyny X*VY =T, nonyuum B niep-
BOM ciyvae 5*1-1=4, a Bo BTopom 5*1=5

Ortser: Ecn 61 Harama He cherna ofHO SI010KO, TO OHA TIPH-
Hecsa Obl JOMOU 5 g0JI0K.

Teopema 9. JIro60e uncjio A mMO3BOJISAET HCNOJb30BATh
cueT B, HO y 1I000r0 YHCJIa U CUETA eCTh HEeKasl XapaKTe-
pucruka N.

A*N=B*N

Jloka3areybCTBO:

[lycte A=2, N=5. Omnpenensis uucio B no d¢opmyne
A*N=B*N, nonyuum 2*5=7*5. 3nauut cuyer B kak u unciao A
VMEET 3HaYCHNE paBHOE 2.

[Tpumep. Y AsneHbl OCTasICS OAMH MY, B TO BpeMsI KaKk BTOPOU
Ms1a oHa otaana Komne. CKkombko y peOsT ObUto Mstueit?
Pemenne: A=1, B=1, A+B-?



[loacraBum 3HaueHuss B ¢opmyny A*N=B*N, nomyunum
1*N=1*N, rme N — 310 AneHa u Komnsa. Torga 1N+1N=2N.
OtgeT: ¥V pedsaT ObUIO ABa MsUa.

Teopema 10. Yucao, yseanuyeHHoe (yMeHbIIEHHOE) BO
MHOTO pa3 BcCerja NMeJi0 CBoe NMepBOHAYAJIbLHOE 3HAYe-
HHEe, KOTOpPOe MOTPed0BaJOCH APYIroMYy YHCJIY YBEJIHIATH
(YMeHbIINTB).

A=A*M=B nim A=A:M=B, rae A — uncjo, M — MHOTrO
pa3, B — qpyroe uucJjio

JHoka3aTenbCTBO:

[Iyctb A mepBOHAYaJIbHO PaBHAJIOCH 2. YBEJIWYMB YHUCIIO
A B mATh pas, cormacHo ¢dopmyie A=A*M=B mbl nonyunm
2=2%*5=10. Y HaoOOpoOT.

[Tycts A=4. YMeHbIUB uKciio A B iBa pa3a, corsiacHo op-
Mmysne A=A*M=B msl nonyunm 4=4:2=2.

CnenoBaresibHO, YACIIO A MyTeM yBEJIUYEHHUE (YMEHBIICHNS)
IIPUBEJIO HAC K yuciy B.

[Mpumep. [ocne aus poxaenus y Pomer 6b110 10 MammHOK.
CKoJbKO MepBOHAYAIBHO ObUIO MAIIMHOK y Pombl?

Pemenue: B=10, M — HeusBectHoO, A-?

[loacraBum 3Havyenusi B popmyny A=A*/M=B u nomyuum
A=A*/M=10. He 3Has JaHHBIX IO YBEJIWYEHUIO WIA YMEHBIIIE-



HUIO MAIIIMHOK, Mbl HC MOKEM Y3HATh IIEPBOHAYAJILHOC KOJINYC-
CTBO MAIIIMHOK.

OtBet: MBI HEe MOXeM Y3HAaThb IIEPBOHAYAJIBHOC KOJIMYCCTBO
MAIlIMHOK.



I'maBa 2
I'EOMETPUA

Teopema 1. JIro6asi MIOCKOCTh NPEICTABJISAET CO00M
cymmy 3HauyeHuil Xn. Ilpyn n3MeHeHUn 3HAYEHUS N MEHS-
eTCs CaMa IJIOCKOCTh.

Hoka3aTenbCTBO:

KBanpar umeer 4 Bepmmnsl niam X4

TpeyrospHUK 3 BepIIMHBI WK X3

[Ipsamas — X2

Kpyr — Xn

B navasie Mb1 uMenu kpyr — Xn. Eciin Xn yMEHBIINTS HA MHO-
’KECTBEHHOE 3Hau€HHWE N, TO Mbl PAHO WY MO3/HO NonyuyuM X4
(kBagpar).

X4-1=X3 (TpeyroiabHuK)

X3-1=X2 (npssmas)

X2-1=X1 (Touka)

CrnenoBaTesIbHO MPY YBEJIMYEHUH TOUYEK X1 yBeImunBaeTcs u
cama IJIOCKOCTb.

[Tpumep. AHpen Ha ypoKax TpyJa BbIpe3asl U3 KBajpara Tpe-
yroJibHUK. CKOJIBKO TPEYTOJIbHUKOB Y HETO TOJTy4YHJIOCH ?
Pemenue: KBanpar X=4, tpeyronsHuk X=3, 10 4-1=3, e



1 — aT0 mpsAiMasi, KoTopast UMeeT 2 KOHe4YHble TOouKu. Torma 4
(xBangpat) — 2 (npsimasi) = 2 (1Ba TPEyroJbHUKA)

Otser: Ha ypokax Tpyga AHApey BbIpe3all U3 KBajpaTa /1Ba
TPEYrojbHUKA.

Teopema 2. JIro0ble MPOTHBOMOJIOKHOCTH UMEIOT JIB€
MI0CcKOCTH A 1 B, cMeHHTDH 3HaUYeHHE KOTOPbIX MOKET CH-
Jaa S.

AlIB, Ho A=B*S nim A*S=B niu A*S=b*S

Jloka3arebCTBO:

[Tycth A — TUTOCKOCTB JTHA KyOa, B — IJIOCKOCTh KPHIIIIKH KyOa,
AlIB He nepecekaroTcsl.

Eciu cuita S iMeet BO3MOKHOCTb pearupoBaTh Ha CUITy A U1
cuity B, To B m000# MOMeHT A 1 B MOTYyT cTaTh OTHOM TIJIOCKO-
croio. [lomycTuM S — ynap 1o KpbIIKy KyOa, TorjJja KpbIIlKa yra-
JeT Ha JIHO KyOa u A=B*S.

[Tpumep. Pabounii Ha cTpoiike HEC KUPNUY, KOTOPBIA BbITAJ
U3 pyK U packononcs. Ha kakue purypbl packosoncss Kupnud?

Pemenue: Kupnuy nmen nse mockoctu A u B. B pesyinbra-
TE MaJEeHUs Ha HEro MOJICMCTBOBAJIA CWJIA S corlacHO hopMyJie
A*S=B wm A*S=b*S. Takum o6pa3om, Kupnuu pa3ouics Ha
HOBBIE TIJIOCKOCTH.

Otser: Kupnnu packososcss Ha HOBBIE TUIOCKOCTH.



Teopema 3. Tpeyroubank X3 Bcerga MoXkeT nmpeBpa-
THTHCSA B KPyr Xn, NOTOM BE€PHYTHCSI B CBOK) NEPBOHA-
yaabHyl0 (popmy X3, moka JJs 3TOro OyIAyT YCJIOBHSL.
Takke mpoucxoquT u ¢ ApyruMu (purypamm.

Xi+1=Xn u Xn=Xn-i, rae i — 3Hauenne purypol

JHoka3aTenbCTBO:

Ecimm tpeyronsHuk — X3, a Kpyr — Xn, T0 Xn-1 — 310 npsAimas,
Xn-3 — 310 TpeyrombHUK. M 0OpaTtHO TpeyroiapHuK Xn+3= Xn,
rjae Xn — Kpyr.

IIpumep. Mapuna Beipe3ajia U3 Kpyra TpEyroJIbHUK, a [IOTOM
U3 TpeYroyibHUKa Kpyr. CKOJIBKO TPEYroJIbHUKOB MOJIYYUJIOCh Y
Mapunbi?

Pemenue: Xn-3=X3=Xn+3=Xn, rae Xn-310 Kpyr.

Otser: Y Mapunsl osryduscs Kpyr.

Teopema 4. IlapajuieabHble JUHAN NPEACTABJISAIOT CO-
0oii npsimbie. Kak Tobko0 oana npsamasi X1 1iaunHee apy-
roi X2, To nmapajliebHOCTh JHMHHII CMEHSIETCS OJHOI
npsimoit imHuen X1.

X1>X2=X1



JHoka3aTenbCTBO:

Opna npsamast umeet Touku X1 u V1, Bropasg— X2 u Y2. Ecnu
X1>X2, a V1>Y2, to nonyvaercs yro X1Y1>X2V?2, a 3Haunt
X1Y1 - obpazyer nunuio yiHHee X2VY?2 U pecTaBiseT coOon
OJHY NPAMYIO ¢ TouKamu Touku X1 n V1.

[Tpumep. Tpu masnpurKa exajm Ha camokare 1o gopore. Ilep-
BOIO IO3BaJjia IOMOM MaMa, BTOPOM OCTAHOBUJICS U BCEX [1ajib-
11e Ipoexas TpeTuid MasibuuK. [ 1e pa3MuHyIMch napasiesbHble
TPAEKTOPUU MaJIbYUKOB?

Pemenue: [IpencraBuM TpaeKTOPHUIO KakI0TO MaJlbuMKa CO-
IJ1acHO yciioBuio, noyunM X1V 1<X2V2<X3V 3, 1o ectb napasi-
JIEJIbHBIE TPAEKTOPUM Pa3MUHYINCh, Koraa X1V 1<X2VY?2.

Otger: [lapasienbHble TPAGKTOPUU MATBYMKOB, KOTOpPbIE
€XajJiM Ha camMoKare I10 JOpore, pa3MHUHYJIMCh YKE TOrAa, KOrna
NIEPBOro MajbuMKa M03Bajia JOMOW Mama.

Teopema 5. IlomecTuth oaHy purypy Mn-1 B apyryio
Mn Mo:xHO 10 6ecKoOHeYHOCTH. T0JIbKO (PUTypPBI TOKHBI
OBITH C KaXKJbIM pa3oM MeHbIle, TO ectb Mn-1<Mn. Ho
mo0as urypa Mn, npeBblmnammas npeapiaymnryo Mn-1,
MO2KeT ObITh YMEHbIIIeHA.

Mn-1<Mn<Mn-1

HokazaTenbCTBO:



[IpencraBum kBagpar B Bujae M4, B KkBapaT IOMECTUIN KPYT
Mn, 9TOOBI B KPYT MIOMECTUTh BHOBb KBaapaT M4, oH NOmkeH
NIPE/ICTaBIATh COO0M BenmmunHy M4<Mn<M4.

[Tpumep. Jletr BbIpe3av HECKOIBKO TPEYroiabHUKOB. [IoToM
PELVIIA U3 TPEYTOJbHUKOB BBIPE3aTh HOBBIE TPEYIOJIBHUKH, a
U3 HUX YK€ Kpyrd. Moryr Jiu JeTh U3 Kpyra BHOBb BbIPE3aTh
TPEYTroJIbHUKU ?

Pemenue: IlpencraBum tpeyroiabHUk B BUzne M3, a Kpyr —
Mn, Torga cormacHo ycnoBuio M3<M3<Mn. CrenoBartenbsHo,
Mn<M3

Ortgert: [letu MOTyT U3 Kpyra BbIpe3aTb HOBbIE TPEYTOJIbHUKH.

Teopema 6. N-e KoJn4ecTBO NMPSAMOYroJbHIKOB T 0Oy-
JIeT MpeJACcTaBJsATh c000il kBaapat P, ecau nmpsaMoyroJib-
HUKH Tn 1Me0T Heo0X0 MBI pa3Mep R, BLIUMCIHTDH KO-
TOPBII NO3BOJISIIOT JaHHbIE KBaIpaTa.

Tn=P, ecsiu R=P-Tn=0

JHoka3aTenbCTBO:

ITycts T14T2+...+Tn=P, To R=P-T1-T2-...-Tn=0. [In4 1o-
ro 4toObl N-e KOIMYecTBO MPSMOYTOJbHUKOB T mpencTaBisiio
coboii kBazapar P, Heooxoqumo onpesaenuts pasmep R. Oobenu-
HuM jBe popmyibl B ooy R=P-T1-T2-...-Tn=T1+T2+...4+Tn-
T1-T2-...-Tn=0 1 noysry4nM paBeHCTBO NPSMOYTOJBHUKOB Tn ¢



KBaJ[paToM.

[Mpumep. Pebsta umenu 5 MalIMHOK, KOTOPBIE XOTEJTN ITOMe-
CTUTh B KOPOOKY, UMEIOIIYIO KBagpaTHOe AHO. CKOIbKO Mallu-
HOK TIOMECTUTCS B KOPOOKY?

Pemenue: T=5, P — kBagparHoe qHo, R-?

Ucnionw3ys odiyto popmyny R=P-Tn, nonyunm R=P-5. To
€CTh pa3Mep MATH MPSMOYTOJbHUKOB OyIeT paBeH pasmepy
KBajpara.

OtBet: YTOOBI BHIYMCIUTH KOJTMYECTBO MAITUHOK, HEOOXO/IU-
MO 3HaTbh pa3Mep KOPOOOK M MAIIMHOK.

Teopema 7. YBesmuenne purypsl F ¢ ToOuHOCTBIO TIPO-
NMOPUMOHAJBLHO €e IleHTpPa, MeHsieT ¢popmy ¢hurypsl Ha P.
Pamnyc R B 11000M MecTe MOKET HMETh U IPyroe 3Have-
Hue R1. Ot paguyca R 3aBucuT HeM3MeHHOCTH (PUTYPHI.

F=F, no F*Ri=P

JlokazaresbCcTBo:

[lycts urypa F — kpyr. YBenuuusas paauyc R npornopuu-
OHAJIBHO LIEHTPA KPyra, HYy)KHO YYUTBIBATh, YTO PAAUYC MOKET
u3MeHuTbes. CnenosarenbHo, F*¥Ri=P, rae P — 310 y)e He Kpyr.

[Tpumep. Manpuuk Ha JOpPOre HApUCOBAJI MEJIOM KpYyT, 3aTeM
BOKpPYTI IIEPBOIO Kpyra BTOPOX Kpyr, HO nosryuuscs oBail. [Toue-



My y MaJIbuMKa MOJYYHWIICS OBaJl, a HE Kpyr?

Pemenue: F kpyr, P-oBan, R-?

Ucnons3ys obmryo popmyny F*Ri=P, nonyuum Ri=P/F. Ko-
I/1a MJILYMK PUCOBAJ KPYT, €r0 paaAnyc ObUT HETIOCTOSIHEH.

Otser: Y MasbuMKa Moy4nsics OBaJl, a He Kpyr, IOTOMY YTO
OH HE CMOT YBEJIMYUTh PAJUYC Kpyra ¢ OQUHAKOBOU TOYHOCTBIO
OT LIEHTpa.

Teopema 8. MHuoxkecTBO TOuek Xn oopa3yet purypy P,
KOTOpasi onpejeJsieT ux pacnojoxkenne. Ha pacnosnozxke-
HIE TOYEK OKa3bIBAIOT BJMsiHUE U pa3Hble pakTopsol f. Ta-
KHM 00pa30M TOYKH Xn noj BaussHueM paxktopos f oopa-
3yI0T Ty WJiu uHy10 curypy P.

X1*f+X2*f+...+Xn*f=P

JHoka3aTenbCTBO:

[Tycte Mbl MeeM aBe Touku X1 n X2, Ha OOHY U3 TOYEK I10-
Bimsi1 paktop f, Toraga Mel noayuum ¢urypy P cornacHo gop-
mysae X1*f+X2 =P.

[Mpumep. Pabotark nven 130 kuprudei a1 CTpOUTENbCTBA
CTEHBl. | KMpNHMYa OH HEJOCUUTAIICA, 2 — Y HETO PACKOJIOIUCH.
[Monyuyunock 11 y pabOTHHKA MOCTPOUTH CTEHY, €ClU IS ee
cTpouTesbeTBa TpedoBaioch 100 kupruyuei.

Pemenune: X1=130, X2=-1 (menocuer), X3=-2 (packoJio-



JIUCh), P=7?

Ucnonbzyss popmyny X1*#f+X2*f+.. . +Xn*f=P, nonyuyum
130+(-1)*nenocuer+(-2)*packonomucy=127. W3BecTHO, 4YTO
JUTSI CTPOMTENILCTBA CTeHbl TpeOboBanock 100 kupryeit. 3HaYuT
127-100=27. Ctena Oynet nmoctpoena, u 27 Kupruien OCTaHyT-
Cs1 JIMIITHUMU.

OtBer: Y paOOTHHKA MOTYYHIOCHh TIOCTPOUTH CTEHY.

Teopema 9. MbI He MOKeM JOKAa3aTh PaBeHCTBO (huryp
A=B no npu3nakawm i. JIro60ii npu3HaK i MO:KeT 0Ka3aTh-
csl OIIHOOYHBIM.

Ai=Bi, rae i — YHcJI0 HENMOCTOSIHHOE

HoxkazarensctBo: [ycth purypst A, B umeror aBa npu3Haka —
2*1, tormga A2*1 =B2*i. 13-3a HEMOCTOAHHOCTH YHUCJIA 1 JII000H
U3 NIPU3HAKOB MOkeT ObITh onmOounbM 1*0. [Tomyuaem A2*i
=B2*i*0, A2*i =0. CnegoBatrensno, A=0 u He paBHO B.

[Tpumep. ManburKy MojapuiM Be OAMHAKOBBIX UIpYIley-
HBIX MalllMHBI, HO OJJHA MallWHA ciomanack. [locie pemoHTa y
CJIOMaHHOW MaIHbI u3MeHWICS Bu. CKOJIBKO Y MaJburKa Obl-
JIO OMHAKOBBIX MAaIlIVH?

Pemienvie: A — paboyasi marmHa, B — marmza nocie peMoHTa,
1*1 — padouas, 1*0 nmocie pemonTta. Ucnons3ys popmyny Ai=Bi,
nonyanm Ai*1=Bi*0 u Ai*1=0, To ectb A — MammHa 0Oe3 pe-



MOHTA.
OtBeTt: ¥V Manpumka ObUTH JBE Pa3HbIX PadOYMX MAIIUHBI.

Teopema 10. Paccrosinue I, npoiijeHHOE OT peIMeTOB
An, 3aBUCHUT OT pa3mepa npeaMeToB An*R.
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