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E. A. ITupseBa 3agavHuk (OI'9 2022)
14. Apmbme’rnt:ecxne H TEOMETPHYECKHE IMPOTrPECCHH

ApndMeTHYECKHE IPOrpecCHH

Apugpmemuueckasi npozpeccusi — YUCAOBasT TIOCAEI0BATEABHOCTD, KaXKIBIA YAEH
KOTOPO¥M, HAYUHAas CO BTOPOTrO, PaBeH ITPEABIAYIIEMY, CAOXKEHHOMY C TIOCTOSH-
HBIM JIASl 3TOM IOCAEIOBATEABHOCTH 9YHCAOM (a, ,, =a, +d).

1T 2, 5 2, o9 2, 13 25 g7
+d +d +d +d
a, a, a, a, as

d — pa3zHOCTb apu(PMETHIECKON IPOTPECCHUU:
d=a,,—a,, T.e. d=a,—aq,=a;—a,=0,—a;=...

a - +a Kaskapii yaeH apudMeTH4YeCKOU MNPOrpPecCHU, HadHuHas
a, = % CO BTOPOTO, paBEH CpeaHEMY apHU(pPMETHIECKOMY ABYX CO-
CeJTHUX C HUM YAEHOB.

dopmyaa n-ro 9aeHa apudMETHIECKON NPOrPECCHH: a, =a, +d(n—1).

ata,

CyMMa nepBBIX 11 YA€EHOB apU(PMETHYECKOU ITPOTPECCHU: S, = 5

n.

I'eoMmeTpHYEeCKasas NPOTrpPeCCHH

F'eomempuueckas npozpeccust — YUCAOBasi MOCAEIOBATEABHOCTD, KaXK/BbIH YAEH
KOTOPOH, HaYWHAasA CO BTOPOTO, PaBEH IPE/IBIAYIIEMY, YMHOKEHHOMY Ha OJTHO U
Toxe He paBHoe 0 gucao (b, =b, -q).

-3 -3 -3 -3
2 —q’ 6 —q’ 18 —q’ 54 —q’ 162
b, b, b, b, b
g — 3HaM€EHAaTEAb F€OMETPHUYECKON IIPOTPECCHH:
b, b, b
q=-21 T e gq=2=33="3%-=_,
b, b, b, b,

Ecau Bce 4YAeHBI T€OMETPHUYECKOM MHPOTPECCHU ITOAOKHU-

b,-Jb b, TEeABHBI, TO KaXKJIbIH YA€H MPOTPECCHUU, HAYUHAA CO BTO-
poro, paBeH CpelHEMY I'€OMETPUIECKOMY [ABYX COCEIHHUX
C HUM YA€HOB.

dopmyaa n-ro YA€Ha reOMETPUYECKON mporpeccuu: b, =b,-q" .

_ (@"-1)-b, _

CyMmMa mepBBIX N YAEHOB TeOMETPHYECKOH ITporpeccuu (g=1): S, 1
q_
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ITPHMEPBI

3amanue 1. B amdurearpe 15 pamoB. B mepBom pany 28 mecrt, a B KaxK/10M

caenyroiiemM Ha 3 mecTta 0oablire, 4yeM B HpeapiayiineM. CKOABKO MECT B [BEHa-
anaToMm psay amdurearpa?

aHo: Peinenue: [IpoBepka:
a, =28 a,=a,+dn-1) a,=28 a;=40 a,=52
d=3 a,=a+d-11 a,=31 a,=43 a,,=55
Hauiru: a,=28+3-11=61 a, =34 a, =46 a,,; =58
a,,-? OrBeT: 61 a,=37 az=49 q,=61

3amanue 2. [Ipu npoBeieHNN ONbITA BEIIECTBO PABHOMEPHO OXAaXK/IaAU B TeUe-
Hue 10 munyT. [IpHu 3TOM KaXk/1y10 MUHYTY TEMIIEpaTypa BEIleCTBa YMEHbBIIIAAACh
Ha 7° C. Hanigure TemriepaTypy BellecTBa (B rpamaycax Lleabcusi) yuepes 4 MUHYTHI
II0CA€ HadaAa [IPOBeJIEHUS ONbITA, ECAH €I0 HadyaAbHasd TeMIlepaTypa CocTaBAdIAA
-13°C.

aHO.

Perenue: IIposepka:
d=-7 U = Ay +d Uy =—13 Az =34
Aoy =—13 a, =-13-7=-20 a,=-20 a,=-41
a,=a, +dn-1) a,=-27
Havitu: a,=a,+d-3
a,-? a,=-20-7-3=-20-21=-41 OTBeT: -41

3amanue 3. B amdurearpe 16 psanoB, mpruiéM B KaxKIOM CAEAYIOILIEM DALY Ha
OZTHO U TO XK€ YHUCAO MECT DOABIlLIE, YEM B MpeaplayuieM. B arom psamay 17 mecr,
a B JIeBATOM paxy 25 MecT. CKOABKO MECT B IIOCAEMHEM Psay amduTearpa?

aHoO: Pemienwue: [IpoBepka:
n=16 ay =as+4d a.=17  a,=29
as =17 25=17+4d ag=19  a,=31
a, =25 4d=25-17 a =21 a,=33
Icnoco6  4d=8 _ B
< ag =23 a, =35
Hauntu d=8:4=2
G, =25 a, ;=37
A7 Gyo =G *7d a,,=27  a,,=39
a, =25+7-2=25+14=39 10 16
17=a,+4-2
a,=a,+d(n-1) _{f§=a1+83 a,=17-8=9
II cnoco6 a,=a,+d-8, 17=a*4d a, =a, +d(n-1)
as=a,+d-4 8=4d e=a,+d-15
d=8:4=2

a,,=9+2-15=9+30=39
OTrBeT: 39
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Bamanue 4. B amdurearpe 14 psanos. B nepBoMm pany 24 mecra, a B KaxK/10M

CAEIYIOIEM Ha 2 MecTa 00Ablile, YeM B ITpeabiaynieM. CKOABKO BCETO MECT B aM-
burearpe?

aHo: Pemienue: [IpoBepka:

n=14 a,=a,+dn-1) a, =24 a, =40

a, =24 a,,=24+2.13=24+26=50 a,=26  aq,,=42

d=2 o Bt a,=28 aq,, =44

HaviTu: 2 a,=30  a,,=46

S,,-? sl4=01+20’14-14 as=32 ;=48
a,=34  a,=50

Sl4=24;50-14=74-7:518 a =36 S, =(24+50).7

Orper: 518 %&=38 5,=518

BamanHe 5. KameHb OpocaroT B raAyDoOKoe yiiieabe. [Ipu 3TOM B MIEPBYIO CEKYH/LY
OH ITPOAETAET O METPOB, a B KAXK/IYIO CAEAYIOIIYIO CeEKyHay Ha 10 MeTpoB OoAbIITE,
1eM B ITPEABIAYIIYI0, 0 TEX IOP, ITOKA HE JOCTUTHET JHA yIleAbsi. CKOABKO MeT-
DOB IIPOAETUT KaMeHBb 3a IePBble BOCEMb CEKYH/I?

aHo: Pertenue:

[IpoBepka:
a, =6 a,=a,+d(n-1) S,ﬁ%-n a, =6 a, =56
d=10 G, =6+10-7=6+70=76 ;=16 a;=66
n=38 N a,=26 a,=76

S, =158 -36 S, =(6+76)-4
Hantu 8 2 a, s = )
Sg-? $,=2170.8-82.4-308 ds =46 5;=328

2 OTBeT: 328

BamaHHue 6. B Kajde ecTb TOABKO KBa/[paTHBIE CTOAUKH, 3a @ @ @
KasKIBbIM U3 KOTOPBIX MOTYT ceCcTb 4 yeaoBeka. Ecam caBu-

HyTh [Ba KBaJPAaTHBIX CTOAHKA, TO MOAYYHUTCS CTOA, 3a KO- @@
TOPBIFM MOTYT CECTH 6 YeAroBeK. Ha prucyHKe m300pakéH CAy-

1al, KOT/la CABUHYAU 3 KBaJpPaTHBIX CTOAUKA BIOAb O/THOM (O RCR
A\MHUU. B 3TOM cAydYae MHOAYYHACH CTOA, 32 KOTOPBIM MOTYT CECTh 8 YEeAOBEK.

CKOABKO YEAOBEK MOIKET CECTh 3a CTOA, KOTOPBIM MOAYYUTCH, €CAH CIABHHYTH
15 KBaApaTHBIX CTOAUKOB BIIOAL O/THOWM AUHUHU?

aHo: Pemenwue: [IpoBepka:
a, =4 d=a,-a,=6-4=2 a =4 a,=14 a,,=24
a,=6 a,=6 a,=16 a,,=26
a, =8 a,=a,;+dn-1) a, =38 ag =18 a3 =28
Hasity: a,s=4+2-14=4+28=32 a,=10  a,=20 a,, =30
a,.-? Oteer: 32 %~12  a,,=22 a;=32
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3amanue 7. Ha kaeryatoii Oymare c pa3zMepoM KAeTKH 1x1
HapPHCOBaHa «3MeHKar, IIPeNCTaBASIONIasa U3 Ce0S AOMaHYI0, CO-
CTOSIIYIO U3 YETHOTO YHCAA 3BEHBEB, UAYIIIUX 10 AMHUSM CETKH.
Ha pucyHke n300pa>k€H cAaydai, KOT/a II0CAETHEE 3BEHO UMEET
nanHy 10. Havinure HAMHY AOMaHOM, IIOCTPOEHHOM aHaAOTHUY-
HBIM 00pas30oM, IMOCAEIHEE 3BEHO KOTOPOH umeeT aauny 120.

n=10 1, =1+1+2+2+3+3+..+9+9+10+10=
=(1+2+3+...4+9+10)-2=S5,,-2
n=120 1, =(1+2+3+...+119+120).2=S,,,-2

S,f%-n a=1 a,=120 n=120

S _1+120

120

-120=121-60=7260
o0 =S,50:2=7260-2=14520
OTrBeT: 14520

3azanue 8. Y TaHu ecTb TEHHHUCHBIA MAYHK. OHA CO BCEH CHABI OpOCHAa €ro 00
acdanrt. [Tocae mepBoro oTCKOKa MAYHK ITOofiAeTeA Ha BbIcoTy 270 cM, a 1mmocae
KaK/JOTO CAEYIOIETO OTCKOKa OT acdaasbTa IIOJIA€TAaA Ha BBICOTY B TPHU pasa
MeHbIle mnpenbliayiie. [locae Kakoro mo c4éty OTCKOKa BBICOTA, HA KOTOPYIO
IOJAETHUT MSYHK, cTaHeT MeHbIme 10 cm?

aHo: Pemrenue: [IpoBepka:
n-1
b1=270 bn=b1~qn_1=270~(l] <10 b1:270
_1 3 b, =90
q_§ 1 n-1 b _
b <10 270.[_] <10 |270 5 =30
n 3 b, =10
S 110 1
Hawntu: = = —n1
n-? 9 B
1 n 1 n=5
— <_—__
3) <=
pu n=3: l 2=l>i
3 9 27
mon ned: (A o1_1
P "\3) 27 27
opu n=9: 1 4=L<i:> n=95 OrBeT: 5
2 81 27

Kommenmapuii: JaHHYIO 3a7a4y IIPOIIE PENIaTh MOA00POM (CM. ITPOBEPKY).
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3amanue 9. Y fHBI €CTh NONPBITYHYHUK (KAy4YKOBBIHN ITapuK). OHA CO BCEH CHABI
O6pocuaa ero 00 acdaanT. [Tocae TTIEPBOTO OTCKOKA MTONPBITYHIHUK ITOJAETEA HA BbI-
coty 320 cM, a 1mocae KazKI0rO CAEMYIOMIET0 OTCKOKAa OT acdasbTa IMOoJAAeTaA Ha
BBICOTY B /IBa pa3a MeHblIlle Ipeablayiiei. [locae Kakoro mo c4éTy OTCKOKa BbI-
coTa, Ha KOTOPYIO MOJAETHUT IIONPBITYHYUK, CTAHET MEeHbIlIe 6 cM?

aHo: Pemrenue: [IpoBepka:
n-1
bl —320 bn =b1 .qn—l =320(%) <6 bl :320
1 b, =160
q_§ 1 n-1 b =80
b <6 320(5] <6 ;1320 3
n D b, =40
Havitu: (%) < % b, =20
n-? o b, =10
B e b,=5<6
2 160 160 n="7
IR
— <_—
2 40
5
npu n=06: (l] =i>L
PH=D5:13) 732730
. (1 6= 1 1 _ OrBeT: 7
opu n=7: (2] 64<40:> n=7

Kommenmapuii: JaHHYIO 3a7a4y IIPOIIE PENIaTh MOA00POM (CM. ITPOBEPKY).

3amanue 10. B xose pacnazia pagroakTUBHOTO U30TOIAa €ro Macca yMeHbIIa-
eTCsl BIIBOE KaXK/ible 6 MUHYT. B HaYaAbHBIM MOMEHT Macca H30TOoIa COCTaBASAA

480 mr. Havimure maccy usororna yepe3 36 muuyTt. OTBET ganiTe B MUAAUTPaAM-
Max.

aHo: Pemenue: [IpoBepka:
qzl n=t,:t,=36:6=6 b,.. =480
2 b1=bHaq.q t1=62 b1=240
t, = _19. _
1 t,=12: b,=120
_ b, =480.==240 2 2
bHaq =480 1 2 t3 =18: b3 =60
t, =36 t,=24: b,=30
b,=b,.q"*
Hatiru: "o t;=30: b,=15
b, 2 emhd t,=36: by=7,5
_ 1Y _.240 1 _15_75_
b6_240'(§] "1 32 2 10 7,5 OrseT: 7,5

Kommenmapuii: JaHHYIO 3a7a4y IIPOIIE PENIaTh MOA00POM (CM. ITPOBEPKY).




image6.png
E. A. lllupsieBa 3agagHuk (OO 2022)

3azmanue 11. B xome OHMOAOTHYECKOIO 3KCIIEPUMEHTA B 4YallIKy [leTpu ¢ muTa-
TEABHOU CPeIOH TTIOMECTHAN KOAOHHUIO MUKPOOPTAHU3MOB Maccou 12 mr. 3a Kaxk-
apie 20 MUHYT Macca KOAOHUHU yBeAnduBaeTcs B 3 pa3a. Hanmure Mmaccy KOAOHUH
MHKpoopranmu3MoB depe3 100 MHHYT ITocAe Havasa 3KkcriepuMeHTa. OTBeT nganute
B MHAAUTPaAMMax.

aHo: Perrtenue:

[TpoBepka:
bHam:l2 n=tn:t1=100:20=5 bHaq=12
t1=20 blszaq'q t1=202 b1=36
q=3 b =12-3=36 t,=40: b,=108
tn =100 t,=60: b,=324
— -1 _ . _
HatiTu: b, =b, q4 t,=80: b,=972
b o b;=b -q t.=100: b ,=2916
b,=36-3*=36-81=2916 Orser: 2016

3azanue 12. B xone OeTa-pacrnaga pasroakKTUBHOTO H30TOoMa A Kaxablie 7 MH-
HYT IIOAOBHHA €r0 aTOMOB 0€3 IT0TePH MaCChI ITPe0OPa3yIOTCs B ATOMBI CTAOHUAB-
HOoro usoromna b. B HawaAabHBIE MOMeEHT macca m3otoma A cocraBasaa 960 wmr.

Ha#iure maccy obpasoBaBiierocss usoromna b yepe3 42 munytel. OTBET qaiTe B
MHAAUTPaAMMax.

aHo: Pemmrenue:

[IpoBepka:
t1=7 n=tn:t1=42:7=6 m, mg
q=% b1=bHaq'q Ha4 960 0
1 _

bHaq — mA =060 bl =960§ =480 tl =7 480 480

t, =42 b =b g™ t,=14 240 720

5 o t;=21 120 840
Hantu: bs=b,-q

My -? 1° 480 1 _15 =28 60 900

B b6=480(2] = 1 32= 1 =15 t5=35 30 930

m; =960 —b, =960-15=945 ;=42 15 945

OTBeT: 945




