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Apu(METHYECKOM MPOrPEeCCHel HA3bIBACTCA psJ YHCE, B
KOTOPOM KaXKJ0€ YHCJIO0, HA4YMHaAsi CO BTOPOr0, PaBHAETCSA

MPEABIAYIIEMY, CIOKEHHOMY C OJHUM W TEM K€ ITOCTOSHHBIM
YHCJIOM

dopmyiia n - 10 4eHa: a=a,tdn-1)

d- pa3HOCTh apU(PMETUYCCKOI TIporpeccun: d=a . -a,

n+l1
XapakTepucTHYecKoe CBOUCTBO: @ = (a_, ta . ): 2

DopMyJibl CYMMBI #1- TIEPBBIX YJIEHOB:




JluaMeTphl IATH IIKWBOB, HACAKEHHBIX Ha OOIIMK Baj, 00pa3yloT
apu(pMeTHUECKYIO IIporpeccuro. HailTu quameTpsl IKMBOB, €CJIM CyMMa IIEPBOTO
Y TPETHETO COCTABISIET 268 MM, @ BTOPOTO M YETBEPTOTO - 316 MMm.

[lo ycnouro 3amaun a, + a, = 268; a, + a,= 316, Haiiti TpedyeTcs a, a,

d; dy 4s
CocTaBuM ¥ pelIUM CUCTEMY YPaBHEHUM, UCTIONB3Yst popmyiny a = a + d(n-1)

a

[loxcraBuB monyveHHbIe 3HaYCHUS B popmyiny a = a + d(n-1), Haiinem octanbHbIe
3HAYCHUSA

a,=134,a,=158,a,= 182, a, = 206



3a M3roTOBJICHHE M YCTAHOBKY IIEPBOI0 KeJe300€TOHHOIO KOIbIIa
koaoana 3amrariim 100 ye., a 3a kaxI0€ Ciaeayroniee Koiablo maTtim Ha 20
ye. Oomnblile, yeM 3a npeapiayiiee. CpeaHss CTOUMOCTh OJHOTO KOJIbIla U €0
yCTaHOBKH OKa3anach paBHoU 220 ye. CKoJIbKO KOJIeI] ObLIO YCTAHOBJICHO?

Ilo ycnoswuto 3amgaun a, = 100, d =20, S :n =220, a HaiiTH
TpelyeTcs n.

3HAIUT S 1 = (2a,t d(n-1)):2

220=(2-100 + 2(n-1)):2
440 =200+ 2n -2
n=13



3a mepBbld AeHb ObUIO BcmaxaHo 100 ra mamHM, a B KaKAbId
NOCHCAYIONMM  JIeHb - Ha 3 ra Ooiblle, 4yeM B mpeapiaymuid. Haiitw,
CKOJILKO T€KTapOB MalllHX ObLJI0 BeHaxaHo 3a 19 gHen.

=100, d =3, n =19, 3HaunutT

[To ycmoButo 3amauu a
HaWTH Tpeldyeres S

1




JIBa Tena, HaAXOAACh HA pacCToaHWMM 153 M Apyr OT apyra, Hadalu
JABUTaThCA OJHOBPEMEHHO HABCTpeuy Jpyr Apyry. IlepBoe Teno ABUKETCA CO
ckopocThio 10 M/C, BTOpo€ B MEPBYKO CEKYHIYy HOPOILIO 3 M, a B KaXIYyIO

NOCTEAYIOMYIO - HA 5 M OOJIbIIIE, YEM B MPEABIAYIIYI0. Yepe3 CKOIBKO CEKYH/I
TeJIa BCTPETATCH?

[IepBoe T€n0 ABUKETCSA PABHOMEPHO, U TIOITOMY IYTh, IPONIEHHbBIN
3THUM TEJIOM, BhIUMCAECTCS 110 hopmyne: S=V-t. JIBUKeHHe BTOPOro Tena
MOAYUHSCTCS 3aKOHAM apU(PMETHYECCKON MPOrpeccru rae a, =3, d =5

HEOOXOIUMO HAWUTH f.

52 +21¢-153 =0
t =6, t,=-10,2

BTopoii kopeHb HE YIOBIETBOPAET YCIOBUIO I E N




3a M3rOoTOBJICHUE U YCTAHOBKY IEPBOIO *KeJIe300€TOHHOIO KOJIbIIa 3aIIaTHIIH
100 ye., a 3a Ka)J10€ clIeayrollee KoJbIo miaTuiu Ha 20 ye. Ooiblile, 4eM 3a
npeapiaymnee. Ha mocTpoiiky komoamna uipacxomoBaiu 9 kojen. KakoBa
CTOUMOCTB KOJIOIIa?

3a PBIThE KOJOAIA OIUIAYMBAETCS 3a MEepBbIM MeTp rmiyouHsl 150 ye., a 3a
KaXAbpIN ciaeayromuil — Ha 10 ye. Oosblile, 4eM 3a IpeablayIini. BIUUCINUTE
CTOMMOCTB Pa0O0ThI, €CJIM TITyOrHa Kojoaia coctapuia 10 m.

[ITap, KaTAmuMics 1o Xea00y, B IMEepBYI0 CeKyHAYy mpoxoauT 0,6 M, a MyTh,
IPOMJICHHBIM B KaXXJIYHO0 CIEAYIOIIYI CEKyHAy, yBeaudyubaercs Ha 0,6 M.
CKOJIBKO CEKYHJI Oy/IET ABUTAThCs LIAp 10 IIECTUMETPOBOMY KeJI00y ?

Typuct, nBUTAACh IO MNEPECEYCHHOM MECTHOCTH, 3a IIEPBBIM Yac MyTH
npomen 800 B, a 32 KaXAbIM CICAYIOMMM Yac MPOXOAWJI HAa 25 M MEHBIIIE,
yeM 3a npenpiaymmii. CKOJIbKO BPEMEHM OH IMOTPATWII HA TTyTh, paBHbIN 5700
M?



['eomeTpuyeckas Mporpeccus - 3TO PsJ YUCEI, KaKI0E€ U3 KOTOPBIX
MOJYYaeTCsl W3 MPEABLAYIIETO YMHOXEHHEM €ro Ha HEKOTOpPOE
MOCTOSHHOE JIJISL 3TOTO PSJIa YUCIIO

Dopmyna n - TO YiIeHa: bn= b1 °q”1

g- 3HAMCHATeIlb TEOMETPUYCCKOH mporpeccun: g=b . : b

DOopMyJIbl CYMMBI 7 - TIEPBBIX YJICHOB:




N3BecTHO, 4TO OAaKTEpUsl B MUTATEIILHOU CPEJIC YePE3 KAKIbIE
noiayaca jaenutcs Ha aBe. CKOJbKO OakTepuid MOKET 00pa3oBaThCs W3
oJiHOM OakTepuu 3a 10 yacoB?

bakrepus Oblia ogHa, ClIeA0BaTEIbHO, b ~1.Ona
JEIIUTCS Ha JIBE, 3HAYUT g=2, a TaK KaK BpeMsl JICJICHUS T10149aca, TO
3a 10 gacoB mpowusonner 20 neseHni U HaM HY)XHO HauTu b,
_ il
[lo popmyne b = b, -q
b, = 1-229=1048576 = 1,05-10°



[Tocime Kakaoro KadyaHWs TOPIIHSA IOJ KOJOKOJOM BO3IYIITHOIO
HACcOCa JABJICHHUE BO31yXa yMmeHbinaeTrcs Ha 0,83 HA4YallbHOTO JIABJICHUS.
OrnpenenuTp, KaKk BEJIUKO OyIET JaBJICHUE BO3AyXa IO KOJOKOJIOM Iocie 15
KauyaHUM, €CJIM MepBOHAYaJbHOE JaBJICHHE ObLIO paBHO 760 MM PTYTHOIO
cToJioa.

N3 ycnoBus 3aaaum noiaydaem, 4to b =760; g=0,83; n = 16,
y ; q

a HauTHU HeoO0XoauMo b oy
— Al .
[lo popmyne b = b, -q"", 3HAYHT:

b, =760 -0,83" = 46,45



MOImHOCTH MATH BIEKTPOMOTOPOB COCTABISIOT BO3PACTAIOIIYIO
T€OMETPUUECKYIO TTporpeccuro. MomHocTh nepsoro 5 kBT, a Tpetsero 9,8 kBT.
PaccunrtaTh MOIITHOCTH OCTAJIbHBIX 3JIEKTPOMOTOPOB (OTBET AaTh B KBT).

ITo ycnoBuro 3amauu b % b ;=9,8; n =15, 3HAYUT HaM HEOOXOIUMO
HaNTH b2’ b4’ b5

Jiist pettiernst npuMeHuM GOpMyItbL: g=b . bn’ b=>b, -q", _

[1o ycnoBuro 3amaumn

JUISL TOTO, YTOOBI HAWTH OCTANBHBIC 3HAUCHUS, HAUIEM ¢,
q=b,:b,=T75=14

b,=9,8 -1,4=13,72

b,=13,72 -1,4=19,208



B coOeperarenbHblil 0aHK BHecau Bkjaa B pazmepe 10000 pyOraei ¢

noxoaoMm 2% rogoBbiX. Kakyro CymMMy BBIIIATUT OaHK BKJIQJA4YMKYy 4epe3 4
roja? (OTBET Aarh B pyOsIsx)

3a oauH rox 0OaHK BEIIIJIATUT S] = bz + b] q=b1 ‘(1+q),

e b -~ BKJIAJI, g- IPOLICHTHAS CTaBKa.

3a2roma$§, =S +Sq =S, (I+q), vo S,=b (1+q), cnenosarensuo, S,=b -
(1+q)’°.

TormazannerS =b (1+g)"

Haiinem 1o stoit popmyne S,, S, = b (1+q)’

10000-(1+2%:100%)* = 10000 - 1,02 =10824,32

10824 py6. 32 xorm.



JIBa ToBapHuiIla IMOCIOPUIN O TOM, YTO PEKa JOJHKHA IOKPHITHCS JbJIOM
He paHee 20 gexaOps. OHU YCIOBHIINCH, UYTO €CIHM PeKa IMOKPOETCS JICASHBIM
IIOKPOBOM paHbIIIE, TO NEPBbIA U3 HUX IUIATUT, a €CJIU I03Ke, TO MOJIydaeT 3a
NepBbIi JeHb | pyOnb, a 3a KaKIpl MOCAeayIoIuil AeHh B 1,5 pa3a Ooblie.
Peka nokpsuiack JbA0M 12 geka0ps. CKOJIBbKO 3aIjIaTUT IepBhIi? (OTBET HalTe B
pYyOJISIX, OKPYIJIMB 10 €IUHMIT)

1 nenn-1 pyo, 2 nenn-1-1,5 pyo, 3 nenp-1-1,5-1,5 py6. IHonyyaem
T€OMETPUYECKYIO Mporpeccuio, riue b =1; g=1,5.
COOTBETCTBUE IHEW U YJICHOB T€OMETPHUYECCKON MPOTPECCHUM CIICAYIOIIEE:
12 nexabpsi-b, , 13 nexabpsi-b, ,..., 19 nexabps-b, . [lomy4nnocs n = 8.

[IpumeHum QopmMysy CyMMBI: -

IIOCYHUTAEM S8

S, = I-(1,5°1) = 49,26 = 49 (py0)



Kakoe komnuecTBO JIpeBecHMHbI OydeT Ha ydacTke uepe3 6 JeT, eciu
NepBOHAYAJIbHOE KOIMYeCTBO ApeBecuHbl Obl1o 40000 M°, mpu yCIOBUH, YTO
€KETOJTHBIN IMTPUPOCT ApeBeCUHBI cocTasiseT 10%?

bakrepus, monaB B JKMBOW OpraHu3M, K KOHIY 20-ii MUHYTHI JECJIUTCS HA JBE, a
KaKJIas W3 HUX K KOHIY cienyromux 20 MHUHYT BHOBb JICJINTCA HA JBE U T.I.
Haiitu unciao 6akTepuii, 00pa30BaBIINXCS U3 OJHOM OAKTEPHUU K KOHITY CYTOK.

Knuenty B OaHKe mpemjiararoT cjaeiaTh BKJaa Ha ycioBuu 2% B mecsn. Kakas
cymMMa OyJeT Ha cueTy 4epes: a) ABa Mecsiia, 0) moyroaue, B) AeCsATh JIET, €CIU
NepBOHaYalibHasg cymMmMa Bkiaja paBHsuiack 100 Thic. pyO (OTBET maiiTe B pyosisix,
OKPYIJISISL 1O COTHIX ).

JlnuHa, mMpUHA W BBICOTA MNPAMOYTOJIBHOIO Mapajielienunesa o0pa3yroT
r€OMETPUYECKYIO nporpeccuto. O0bEM mapasienenurena papeH 216 M3, a cymma
JUTUH Bcex ero pedep paBHa 104 m. Haiiaure n3MepeHus napaiesienuena.



OpHaxapl Oorad 3akJIFOYMIJI BBITOAHYIO, KaK €My KazajaoCh, CHEJIKY C YEJIIOBEKOM,
KOTOPBIM IIEJBIA MeCsIl €XEIHEBHO J0JDKEH ObLl mpuHOCUTh 1Mo 100 Teicsu pyo., a
B3aME€H B MEPBBIN JICHb MecAIla Oorad JOJKEH ObLT OTJaTh 1 KOII., BO BTOPOM - 2 KOII., B
TpeTUn - 4 KOIl., B 4ETBEPTHIM - § Kom. U T.J. B TeueHue 30 mHer. CKOJBKO JEHET
MOJTY4MJI OOrad M CKOJIbKO OH OoTaai1? KTo BeIUTpall OT CASIKHU?

VY kaxnoro W3 Hac JBo€ poautenei, 4 aeaymek u 0alymiek, 8 mpajaeayiiek u
npabalymiek, 16 mpampageaymiek u mpamnpadadOyiiek. Cuurtas TpU IOKOJCHHUS Ha
kaxapie 100 net, mocunTaiiTe, CKOJabKko y Bac ObLio mpeakoB 3000 jmer ToMy Hasza.
[Tonymarite, moyemMy MOJy4EHHBIA BaMU BEPHBIM MAaTEMaTUYECKUN OTBET HEPEAJICH.

bonbHON TPUHUMAET JIEKAPCTBO MO CIEAYIOLIEH CXEME: B MEPBBIN JEHb OH IPUHUMAET
5 Kamesb, a B KaXAbIM CICAYIOIIUN IeHb — Ha 5 Kameiab OOoJIbIIE, YeM B MPEIbI YU,
Hovias 1o Hopmbl 40 Karesib B I€Hb, OH 3 IHA NBET 110 40 Karenpb, a HOTOM €XKEIHEBHO
YMEHBIIAET IPUEM Ha S Kallejb, JOBEAA €ro A0 S Kallelb B MOCIeAHUN AeHb. CKOIBKO
y3bIPHKOB JICKAPCTBA HY>KHO KYINHUTh OOJBHOMY, €CIIU B KaXKJIOM COACpKUTCS 20 Ml
nekapctBa (uro cocrasiseT 200 kamnens)?

VYiuTka moa3eT BBEPX MO JIEPEBY, HAUMHASI OT €r0 OCHOBAHUS. 3a MEPBYIO MUHYTY OHA
nponoizia 30 cM, a 3a KaKIyl CIEAYIOIIYI0 MHUHYTY — Ha 5 cM OoJibllie, YeM 3a
IPEIBIIYIIYEO. 32 KAKOE BPEMS YIIMTKA JOCTUTHET BEPIIMHBI JI€pPEBA BHICOTOM 5,25 M?



