SAOAHUA 1

1 HaiiguTe KkopeHsb ypasHeHus 7~ 8 % = 343,

UcTOUYHUKNY:

FIPT

osfipi

Hemo 2020

OcHoBHad BonHA 2019
Hemo 2019

Hemo 2018

OcHoBHag BolHa 2017
Hemo 2017

OcHoBHad BonHA 2016
Hewmo 2016

JHemo 2015

OcHoBHasg BomHa 2013
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UcTOUYHUKM:

FIPI
osfipi
OcnoBnas Boana 2019

Jocpounasn BonHa (Peseps) 2018
OcropHax pomsa 2017
IIpobmnni EI'D 2015

CBOWUCTBA CTEMNEHEN
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HaliouTe KopeHb ypaBHeHUs (%)"t = 82,

 ®
4 X-6

UcTOUYHUKNY:

FIPI

osfipi

OcaoBHax omHa 2019
Jocpounan Bonsa (Peseps) 2019
OcaobHax omHa 2017
TIpodmsiii EI3 2015

OcHoBHax BormHa 2014

CBOMCTBA CTENEHEN
1]a™ g™ =g
2 [at-am = g™
3[(@)m=arm
4|a®b"=(a-b)"
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1
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1 HaitouTe KopeHb ypaBHeHns /28 — 2z = 2. \",
B

28-2x =U
2Uu :2-)(
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UcTOUYHUKM:

FIPI

osfipi

Hemo 2020

JHocpognad BonHa 2019
OcHoBHas BolHa 2018
OcHoBHag BolHa 2017
OcHoBHag BolHa 2014

Jocpounas BonHa 2013
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B

X+3 =125
X = (22

1 HaiauTe KopeHb ypaBHeHus v/ 1 3 = 5. ~3

UcTOUYHUKNY:

FIPL

osfipi

OcHoBHasd BomHA 2018
OcHoBHasd BomHA 2017
JHocpognad BonHa 2014

otBeT:|\[2[2] |

b
(x+3 =2’
X+ =2
X=2-2 = - |

1 HaiigvTe kopeHb ypasHeHus (z + 3)9 = 512.

UcTOUYHUKM:

FIPT

osfipi

JHocpownHas BonHa 2018
OcHoBHad BomHA 2017




I3ABAHKA 2|

B copeBHOBaHUAX NO TONMKaHWIO AApa ydacTsytoT 3 cnopTcMeHa us [laHum,
6 u3 Leeunn, 4 n3 Hopeernm n 7 u3 PUHNAHAUW. MNopsaoK, B KOTOPOM BLICTYNaKT CNOPTCMEHLI, onpeaenseTcs
xpebuem. Hanaute BeposTHOCTb TOrO, YTO CMOPTCMEH, KOTOPbIV BbICTYNaeT NOCNeaHM, okaxeTcsi 3 Hopseruu.

IV 2

|UcToUHMKM:

FIPI (cTapsrii 6aBK)
FIPI (HoBEIiT GaHK)
OcHOBHas BoHa 2021
OcHoBHas BomHa 2019
OcHOBHas BOHa 2018
OcHoBHas BonHa 2017
OcHoBHas BonHa 2013
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B cpegHem u3 900 capgoBbIX HacocoB, MOCTYNUMBLUMX B Npogaxy, 27 noarekawT. HaWguTe BEPOATHOCTb TOro, YTO
OfVH Cny4aitHo BblGpaHHbIA ANS KOHTPOMNS HAaCOC He MOATEKAET. gz 3 e \A%‘

b

RO
P_% T 100 - 0)93

UCcToUHUKM:

FIPI (cTapsrii 5aHK)
FIPI (1oBE1il DaHK)
OcrorHas BomHa 2021
OcHoBHas BOTMHa 2019
OcHOBHas BOHa 2017
OcHoBHast BolHa 2014
HocpodHas BonHa 2013
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B c6opHuke bunetoB no matematuke Becero 20 Gunetos, B 16 13 HUX BCTpedaeTcs BONPOC No norapudmam.
Haingute BepoATHOCTb TOrO, YTO B CIly4aiHO BbIODpaHHOM Ha 3k3aMeHe BuneTe WKONbHUKY AOCTAHETCA BONPOC Mo
norapudmMam.
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UcToUHUKM:

FIPI (cTapbrii 6aHK)
FIPI (HoBEIiT GaHK)
OcHoBHaA BolHa 2021
Jemo 2022

Jemo 2021

JHemo 2020

JHemo 2019

OcHoBHax BonHa 2019
Jemo 2018

Hemo 2017

JHemo 2016

JHemo 2015
Jocpoyras BonHa 2014
OcHoBHas BonHa 2013
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we %cx

B c6opHuke BuneToB no uctopun scero 50 GuneTos, B ? ‘?ma HIAX ch?eglgech Bonpoc npo AnekcaHgpa Broporo.
HaiiguTe BEPOSITHOCTL TOFO, YTO B CMyYaiHO BeIOpaHHOM Ha ak3ameHe BuneTe LWKOMbHWUKY He AOCTaHeTCA BONpoc
npo AnekcaHgpa Btoporo.

VIR
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HUcTOYHUKM:

FIPI (cTapbrii 6aHK)

FIPI (HoBEIil DaHK)

OcHoBHAas BOMHa 2021
OcHOBHAs BOTHa 2019
OcHoBHag BonHa 2013
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B rpynne TypuctoB 8 yenosek. C NomMoLLbo xpebnsi OHM BeIOUPaIOT LecTepbiX YenoBekK, KoTopble AOMKHB! MATW B
cero B MarasvH 3a NpoaykTamu. KakoBa BepoSTHOCTb TOro, 4TO TypucT [l., BXOAAWMWIA B cOCTaB rpynnbl, NOAOET
B MaraswH?
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|UcToUHMKM:

FIPI (cTapsrii 5ank)
FIPI (HoBEIiT GaHK)
OcHoBHas BomHa 2020
Ocnoeras BonHa 2018
OcHoBHas BonHa 2017
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Ha yemnioHaTe no npeikkam B BOAY BbICTYNaloT 25 CNOPTCMEHOB, Cpeau HUX 4 npbiryHa 13 Utanuu n 6 npbiryHos
u3 Mekcukn. Mopsigok BeICTYNNEHWI onpefenseTcs xepebbéskoin. Hanaute BepodaTHOCTL Toro, YTo ABaauUaTh
YeTBEPTLIM ByaeT BbICTyNaTh NpbIryH Ua Mtanuu.
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HUcTOYHUKM:

FIPI (cTapbrii 6aHK)
FIPI (HoBEIil DaHK)
OcHoBHas BoMHa 2017
OcHOBHas BOHa 2013
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B yemnuoHaTte no rumMHacTuke yyacteytoT 70 cnoptemeHok: 25 na CLLA,
17 ns Mekcukn, octanbHble U3 Kanaael. Mopsaok, B KOTOPOM BbICTYNAKT MMMHACTKW, onpeaensietcs xpebrem.
Haiinute BEpPOATHOCTb TOFO, YTO CMOPTCMEHKA, BbICTyNarLLas nepeoi, okaxetca us KaHagpl.
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|UcToUHMKM:

FIPI (cTapbrii 6aHK)
FIPI (HoBEIiT GaHK)
OcHoBHas BomHa 2019
OcHoBHag Bonna 2018
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Ha koHdepeHumno npuexanu 2 y4éHbix U3 [Januw, 7 3 MNMonbwm n 3 n3 Benrpun. Kaxaplii U3 HUX genaert Ha
KOHdepeHLun oavH Aoknag. MNopsaok AoknafoB onpefenaeTcs kepebbeéBkoil. Haignte BepoATHOCTb TOTO, YTO
4YeTBEPTBLIM OKaXKETCH AOKNaa y4&€Horo ua BeHrpun.
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P % = T T %o = Q25

HUcTOYHUKM:

FIPI (cTapbrii 6aHK)
FIPI (HoBEIil DaHK)
OcHoBHas BoMHa 2018
OcHOBHas BOHa 2017
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HayuHaa koHepeHums npoBoanTca B 4 AHA. Beero 3annaHupoBaHo

80 goknagoB — nepsble 4Ba AHA No 12 AoKNagoB, ocTansHeIe pacnpeaerneHsl NopoBHy Mexay TPeTbUM 1
YeTBEPTLIM AHAMW. Ha KoHdepeHLn nnaHupyeTea aoknaa npoceccopa M. Mopsaaok Aoknados onpeaenseTcs
Xepebbé&Bkoi. KakoBa BEpOATHOCTb, YTO JoKNnaa npodeccopa M. OKaXeTcs 3annaHMpoBaHHbLIM Ha NocneaHni

[eHb KOHdepeHUun?
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|UcToUHMKM:

FIPI (cTapsrii 5ank)
FIPI (HoBEIiT GaHK)
OcHoBHas BomHa 2017
Ocnoeras Bonaa 2016
IIpodmsri EI'D 2015
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®abpuka BbinyckaeT cymkn. B cpeaHem 6 cymok 13 75 uMetoT ckpbiTble AedekTbl. HaiiauTe BeposATHOGTL TOO, YTO KynneHHas CyMKa okaxeTcs bes

ndedekTos. 6‘-’) hslg "o W fos 3&@

& »

UcTouHUKM:

FIPI (cTapbrii 6aHK)
FIPI (HoBEIil DaHK)
OcHoBHAas BOMHa 2021
OcHOBHAs BOTHa 2019

TIpoGastiit ETD 2016
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3 [lea yrna BNMCAHHOTO B OKPYHOCTb YeTLIPEXYronbHMKa
paeHbl 56° 1 77°. HanauTe MeHblUMIA U3 ocTaBluMxcs yrnoe. OTBET ganTe B rpagycax.

VIR

@ .C = 180-56 =12y

@ ch 10 — %1% =103

UCcTOYHUKM:
FIPT
osfipi
OcHoBHasd BoMHA 2014
NMPU3HAK BMUCAHHOTO
YETBIPEXYTrONbHUKA
B
D
24+ 2C = 180°
+B+ D = 180"
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3 Otpeakn AC v BD — puametpsl okpyxHocTy ¢ ueHtpom O. Yron AOD pasen 114°.
HawauTte BnncanHsiin yron AC B. OteeT ganTte B rpagycax.

UcToUHUKK:

FIPI
osfipi
OcHoBHasg BomHa 2018

OcHoBHasg BonHa 2016
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B yeTnipéxyronbiuk ABC'D BHVIC%Ha okpyxHocte, AB = 13, BC' = 7u AD = 11. Haiigute yeTBEpTYIO
D1 C

\ T

CTOPOHY YETLIPEXYTONbHMKA.

UcTOUYHUKNY:

FIPL
osfipi
OcHoBHasd BoIHA 2019

Jocpognas Bonna 2013
B MPU3HAK ONUCAHHOIO
A \'b YETbIPEXYTONIbHUKA
a,
B
d
at+c=hb+d
R=13 + (D
oree:|S| | [ | [ [ [ [ [ [ ] ] NN
3 B veTtbipéxyronbHuk A BC' D enucaHa okpyxHocT, AB = 22, D ” CTOUYHUKM:
CD = 17. Haingute nepumetp p—
yeTbipéxyronbHuka ABCD. ‘]» osfipi
C OcHoBHad BomHA 2019
MPU3HAK ONUCAHHOIO
YETbIPEXYTONIbHUKA
R /
o » d
at+tc=b+d

@ B+ AD =22+413 =39
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3 Yron AC'O pasen 27°, rne O — ueHTp okpyxHocTh. Ero ctopoHa
C' A kacaetcs okpyxHocTi. CTopoHa C'O nepecekaeT OKpYKHOCTb B TOHKe

B (cm. puc.). Hangute sennuunHy MeHbluen oyrv A B okpysxHocTu. OTeeT paiite
B rpagycax.

UcTouHUKM:

FIPL
osfipi
OcHoBHasd BomHA 2018

CBOWUCTBO
KACATENbHOM

3

® ., AL = 18C - 90-27 =63

@ AR =03

KacaTenbHan K oKpyXHOCTU
nepneHanKynapHa paguycy,
npoBeAEHHOM B TOUKY KacaHus

LUEHTPANbHBIA Yron

LleHTpanbHblit yron paseH
rpapycHoi mepe ayru, Ha
KOTOPYIO OH OnvpaeTca

oreer:[C> | [ [ [ [ [ [ [ [ [ [

3 Yron ACO paseH 28°. Ero ctopoHa C' A kacaeTcs OKpYKHOCTH ¢ LIEHTPOM B \ A
Touke 0. Ctopora C'O nepecekaert okpyHocTb B Todkax B u D (cm. puc.).

Haiigute rpagycHyto mepy ayru A okpyHOCTU, 3aKMOUYEHHOI BHYTPU 3TOrO
yrna. OTBeT faiTe B rpafycax.

UcToUHUKK:

FIPI
osfipi
OcHoBHasg BomHa 2018
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3ABAHMA 4|

4

16sin98° . cos 98~

Haiiaure aHaveHue BolpaxeHus - —
sin 196

VIR

165558t cornt’
2 SpAT XY
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UcTouHUKM:

FIPI
osfipi
OcHoBHad BomHA 2017

®OPMYIbI
ABOMNHOro YrnA

sin2a = 2sina - cosa

cos 2a = cos’a — sin‘a

cos 2a = 2cos®a — 1

bW (N -

cos2a = 1 — 2sin’a

OTBET: | R
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BBenute orBeT B HoJie BBOIA

NEEEREEE
____'I-%'.hlsqo

Tsin154°

HaiianTe 3HaueHe BEIpaKeHI ——————.
cosT7" -cos13

Beeaute

TBET

i Homep: 5057 Craryc 3azanns: HE PEIIEHO

Cog (cw__ :F;) = 1S 33
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UcTOoUYHUKM:

osfipi
Jocpovnas BonHa 2018

OcHoBHad BomHA 2017
TIpodwEIi ET2 2017

©OPMYIbl NPUBEAEHNA

1

OTBETIITh

n an st
ECnK B apryMenTe ecTb — UM — WM —
W T, TO GYHKUMA MEHAETCA Ha
KODYHKLWIO

QOPNYI | [T
ABOWHOro Yrna :f""y““”“'“
sin2a = 2sina - cosa T
cos 2a = cos’a — sina Sm(iia) rose

cos2a = 2cosa — 1

tglr+a)=tga

W (N |-

cos2a = 1 — 2sina

Yrobbl onpegennTs 3Hak, Heobxogumo
NOHATH B KaKOW YETBEPTH HaXOWTCA
APrYMEHT 1 CMOTPETH HA U3HAUANBHYIO
YHKLWIO, @ HE Ha M3MEH MBLLIYIOCA
Mpumep:

: (SW * )
sin|—+a
2
310 IV uersepTs, B HEM CUHYC MMeeT
3HaK MMHYC, NO3TOMY

. (3w
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sin

ul .
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21 (sin’66° — cos66°)
cos 132°

266

Haigute 3HauyeHue BblpaxeHus

&

24 (G ee” - cos66) _—2) (<

Qc%z 66° - S.\;\l %6

UcTOUYHUKNY:

FIPL
osfipi

OcHoBHasd BoMHA 2016

OOPMVYIbI
ABOMHOrO YrnA

sin2a = 2sina - cosa

1

2 | cos 2a = cos’a — sina
3 | cos2a = 2cos®a — 1

4 | cos2a = 1 — 2sina

OoTBET: =2 || |
4

. 9 — 9
Haraute 3HauyeHue BelpaxeHns 3\/21'052 g = 3\/25in2—7r.
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a5 Cog 9T,
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UcTOUYHUKM:

FIPL

osfipi

OcHoBHasg BomHa 2017
TIpoduEri ETD 2014

OOPMYJbI
ABOWHOrO YrNA

sin 2a = 2sina - cosa

cos 2a = cos’a —sin’a

1
2
3 | cos2a = 2cos®a —1
4 | cos2a = 1— 2sina
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VHECKAR OKPYMHOCT
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L HaiianTe 3Ha4YeHWe BbipaxeHns +/ mcofl—?; — /27.

B

) I
1357 nan —

4

Sm
150° wan %

180° wan TT]

TPUrOHOMETPH'

120 e 2%
20 H\\!‘—{

UcTouHUKM:

FIPL

osfipi

JHocpognad BonHa 2019
TIpobusrii EI'D 2018

OcHoBHad BomHA 2017
IIpodHENl ET'D 2016

©OPMVYNbI
ABOMNHOro YriA

sin2a = 2sina - cosa

1

2 | cos 2a = cos’a — sin‘a
| 3 |cos2a = 2cos®a — 1

a

q

cos 2a = 1 — 2sin’a

ECKAR OKPYKHOCTD
sin

T
200° wan —
6

4
2407 wan =

"
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4

L 300°
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i
= Han 270°

2
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5 157

4 HaiiguTe sHavenve Boipaketns /2 — 24/2sin

b 15
$a- (4 - 2§}v\\g
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UcToUHUKK:

FIPT
osfipi
JHocpownHas BonHa 2019

OcHoBHad BomHA 2017
TIpodHEi ETD 2016
OcHoBHad BomHA 2014

©OPMVYNbI
ABOMNHOro YriA

sin2a = 2sina - cosa

1

2 | cos 2a = cos’a — sin‘a
3 | cos2a = 2cos?a — 1

4 |cos2a =1—2sine

v

L0 2r
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1357 nan —
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150° wan —-

180° wan TT|

TPUrOHOMETPUYECKAR OKPYMHOCTD
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S uan 90°
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n
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15 .
HaiiouTe aHaueHMe BuipaxeHns T4/2sin ?ﬂ - COS — . ” CTOlI H H K”

FIPL
& 3

5%

TIpoduEsri ET2 2018
OcHoBHad BonHA 2014

QOPMY/bI
ABOWHOrO YrNA

sin2a = 2sina - cosa

cos 2a = cos’a — sin‘a
cos2a = 2cos?a — 1

3,85%-/(—-% = — 35

bW N (-

oreer:[~>,5) | | | [ | [ L[0T
4

Haiigute tg ov, ecrm sina = — 4:?1 o € ('n'; %’r) ”CTqu”K":
FIPT
. osfipi
b ® p
OcHoBHasg BomHa 2017
r—’ ‘2 2 OcHoBHasg BomHa 2013
® - “ q‘ 4 Q.OS & = 4 TPUTOHOMETPUYECKMUE
®OPMYJbI
1| sin’a + cosa =1
U

1
2 1+tg2a=cosza
1
_ IJ - 3 1+Ctgza:rn2a
'é_“ﬁ + oS =4

l( 4 |tga-ctga =1

TPUrOHOMETPUYECKAR )CTh

T
nan 2707

TAHTEHC

TMPOTHBOMEKAIHI KaTeT
8= TMpHAeKaHH KaTeT
sin
2 tg = os




4 Hainpute aHaueHwe Boipaxenuns log; 12,25 + log, 4.

VIR

(12,5 )
*

lony 19 = 2

UcTOUYHUKNY:

FIPL
osfipi
OcHoBHasd BomHA 2017

ONPEOENEHUE
JIOTAPUOMA

Ecwmlog, b =c, 100° =0

CBOMCTBA
JIOTAPUOMOB

1|log,b+log,c=1log,b-c

b
2 |log,b—log,c= luga?

3 |log,b™ =m-log, b

1
4 |lognnb = w log, b

1

5|log, b= log, a
log. b
6 |log, b= log. a

OTBET: |2

4 Haﬁ,qme aHayeHue soipawenns log, 240 — log, 3,75.

oc:)(m) Qm) ou

"

UcTOUYHUKM:

FIPI

osfipi

OcHoBHasg BonHa 2019
OcHoBHad BomHA 2013

OMNMPEQENEHUE
JIOTAPUOMA

Ecwmlog, b =¢, 100° =D

CBOWCTBA
JIOTAPUOMOB

1|log,b+log,c=1log,b-c

b
2|log,b—log,c= logaz

3 |log,b™ =m-log, b

1
4 |lognnb = T log, b

1

5|log, b= @
log. b
6|log, b= log. a




3AJAHMA 5|

5 [aHa npaeunbHas TpeyronbHas npuama A BC' A, B, C, nnowaab ocHoBaHus
KoTopoi paBHa 9, a BokoBoe

UcTouHUKM:

pebpo pasHo 4. Haigute oGb8M MHOrOrpaHHWKa, BEPLUMHAMKU KOTOPOro ABNAKTCA

FIPI
Toukm A, Ay, By, C.

osfipi
OcHoBHas BolHa 2018
OcHoBHas BolHa 2013

OBbEM NUPAMUAbI

1
V=5 -h

3 ~ocHoBaHiA

H e

Vw‘- j»ggl’" _‘3'\'\:\2

Aqea 4 P




5 Beeante oTBET B moJIe BEOIA

Yepes cpenHIo THHII0 OCHOBAHNA TPEYTOMBHON MpH3MEBL, 00BEM KoTopoll paBen 48, mpoBeJeHa IUIOCKOCTh, TapasLlelbHAs,
Goxosomy pebpy. Haitmrre 065ém oTceuéHHOI TpeyroabHOI IPI3MBL

Beeaute oTBET

i Homep: 4374 Craryce 3azauns: HE PEINIEHO v

QI\YSBA w\\ ll'\g SA&(
® Sasc =" => —J\?‘gnm

SpEx

UcTOUYHUKNY:

osfipi
OcHoBHasd BoHa 2018
OcHoBHasg BolHa 2014

OBBEM NPU3MBI
Wl [
V=_ -h
OTHOLUEHUE
NNOLWAAEN

OTHOLWeHWe nnoLaaei
I'IOﬂUﬁHb\X TPeyronbHWKoB
paBHO Keagpaty
ko3huureHTa nogobua

AA

Seonsmoro Tpeyronsmra

S,

MA/NEHBKOTO TPEYTOIBHHKA

12
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5 ‘-Iepea CpeaHKK NMHMK OCHOBaHWA TpeerJ'IbHOﬁ NpU3Mel NpoBegeHa NocKoCTb,
napannensHasa 6okosomy pebpy. Mnowaab GOKOBON NOBEPXHOCTU OTCEYEHHON TPEYronbHOM
npuamMbl paeHa 37. Hangute nnowaib OOKOBOW NOBEPXHOCTU UCXOAHOW MPU3MBbI.

@ {}EMQ»OA (_oLQl\+C\\ 3)1/(

UcTOUYHUKM:

FIPT

osfipi

OcHoBHasg BomHa 2018
JHocpownHas BonHa 2015

@ g&k NQ; Sou. = ?\0\‘\ + QQL + QCL 78‘(0\\ + Qk -‘-(-L -'-2-3:}:2“
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