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1. Objective

The objective of the study was to test the performance of a collection of winter tyres in different conditions. The
program consisted of tests on snow, ice, wet and dry asphalt, and certain tests were done in two different
temperatures,

The order was placed to Test World by Michelin.

2. Tyres

2.1. Tyre specifications

i - L ' : v
QBgsoN'a 001 SUV 765R17 106T X
Continental Ice Contact Z SUV 225/65R17 106T XL V8L2Y CULK 3818 1.04 1.11
Goodyear Ultragrip lce Arctic SUV 4X4 225/65R17 102T N52YjBMR 2918 |1.08 1.16
Michelin X-Ice North 4 SUV 225/65R17 106T XL B53T 08NX 3518 |1.12 121
Nokian Hakkapeliitta 9 SUV 225/65R17 106T XL 60HI 2118 1.05 1.14
Pirelli Ice Zero 225/65R17 106T XL YB 6E R583 3618 | 0.78 0.95

TW-TT18-MT1563
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2.2. Tyre purchases

Tyres were located and purchased by Test World, selecting them randomly from shops in Finland and Sweden.
Prior to purchases a stud protrusion study was carried out, in order to identify the typical protrusions for each
specification.

The tyres for this program were selected to represent the typical stud protrusion for specification.

When selecting tyres in shops, a +/- 0.05mm tolerance was allowed for stud protrusion (average of 30 studs
measured in a tyre).

Michelin X-lce North 4 SUV was provided to tests by the customer, as the tyre was not available in the market
at the time of tests.

The Michelin X-Ice North 4 SUV protrusions were measured after receiving tyres from the customer.
2.3. Tyre preparations

Prior to tests, the new tyres were mounted, balanced and run-in 300 km by Test World.

TW-TT18-MT1563
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4



A MEH HROGE GROUF CORPARY

2.4, Tyre treads

Goodyear Ultragrip X-Ice Act;c sUV

Bridgetone Noranza 001 SU Cotmentalle Contact 2 SUV
4X4

Michelin X-Ice North 4 SUV Nokian Hakkapeliitia 9 SUV Pirelli Ice Zero

TW-TT18-MT1563
§ Test World Ltd | Nellimintie 569, 99800 Ivale | Finland |
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3. Tests

The following performance tests were included in the program.

Ice braking, warm -1,,-4°C
Ice braking, cold -8..-15°C
ice handling, warm -1.4°C
{ce handling, cold -8..-15°C
Snow braking >-20°C
Snow acceleration >-20°C
Snow handling >-20°C

* tests on each row done twice on separate days

All tests were carried out by Test World engineers and drivers.

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 ivalo | Finland |
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4. Results summary

4.1. Ilce test results

4.1.1. Ice braking

\Brand = [Spedification. = Index | Braking distan XiNA
Michelin X-Ice North 4 SUV 100.0 10.9 0.0
Nokian Hakkapeliitta 9 SUV 95.1 11.5 0.6
Goodyear Ultragrip Ice Arctic SUV 4x4 93.7 11.6 0.7
Continental |Ice Contact 2 SUV 89.2 12,2 1.3
Pirelli Ice Zero 85.3 12.8 1.9
Bridgestone | Noranza 001 SUV 70.7 154 45
Competitors | Average 86.8 12.7 1.8

Braking distance

Test World, Mellatracks

Srooth ice

November— December 2018

25 -5 km/h

VW Tiguan

ABS on

2.6 /2.6 bar

| Average of 4 tests
-3..-13°C

_ | Racelogic VBox

TW-TT18-MT1563
| Test World Ltd } Nellimintie 569, 53800 Ivalo | Finland |
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4.1.2. ice acceleration

rdr ~ Specification. -

Michelin ¥-fce North 4 SUV .

Pirelli fce Zero 90.1 5.9 0.6
Continental | lce Contact 2 SUV 81.9 6.4 1.2
Goodyear Ultragrip Ice Arctic SUV 4x4 81.2 6.5 1.2
Bridgestone | Noranza 001 SUV 77.8 6.8 15
Nokian Hakkapeliitta 9 SUV 74.3 7.1 1.8
Competitors | Average 81.1 6.5 1.2

Acceleration time

Test World, Mellatracks
Smooth ice

November— December 2018
5-25km/h

VW Tiguan

| ABS on
2.6/2.6bar

| Average of 4 tests
1-3..-13°C

| Racelogic VBox

TW-TT18-MT1563

| Test World Ltd | Nellimintie 569, 99800 Ivalo | Finland |
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4.1.3. Ilce handling

Michelin X-Ice North 4 SUV 100.0 35.2 0.0
Continental | lIce Contact 2 SUV 95.3 369 1.7
Goodyear Ultragrip lce Arctic SUV 4x4 94.8 37.2 2.0
Pirelli Ice Zero 94.8 371 1.9
Bridgestone | Noranza 001 SUV 92.1 38.2 3.0
Nokian Hakkapeliitta 9 SUV 91.5 385 3.3
Competitors | Average 93.7 37.6 24

"gg

| Sector times
Test World, Mellatracks
Rough ice

1000 m

November— December 2018
VW Tiguan

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 Ivalo | Finland |
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4.2. Snow test results

4.2.1. Snow braking

Goodyear Ultragrip Ice Arctic SUV 4x4 100.6 7.9 0.0
Michelin X-Ice North 4 SUV 100.0 7.9 ' 0.0
Continental | Ice Contact 2 SUV 99.3 8.0 0.1
Pirelli Ice Zero 98.8 8.0 0.1
Nokian Hakkapeliitta 9 SUV 98.2 8.0 0.1
Bridgestone |Noranza 001 SUV 97.3 8.1 0.2
Competitors | Average 98.8 8.0 0.1

Braking distance
Test World, Mellatracks
Compacted snow
November— December 2018
30-10 km/h

2.6 /2.6 bar
| Average of 2 tests
i -5..-8°C

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 lvale | Finland |
| Tel: +358 (0}44 778 8800 | Fax: +358 (0}16 666 0600 | www.testworld.fi
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4.2.2. Snow acceleration

Michelin X-Ice North4 Suv . . .

Continental |Ice Contact 2 SUV 99.8 39 0.0
Goodyear Ultragrip Ice Arctic SUV 4x4 98.8 4.0 0.0
Pirelli Ice Zero 98.5 4.0 0.1
Nokian Hakkapeliitta 9 SUV 94.0 4.2 0.3
Bridgestone |Noranza 001 SUV 93.6 42 0.3
I_Ccnm:vetitors Average 96.9 4.1 0.2

Acceleration time

- | Test World, Mellatracks

, Compacted snow

November— December 2018

5 - 30 km/h

| VW Tiguan

TCS on

2.6/ 2.6 bar

Average of 2 tests

}-5..-8°C

& | Racelogic VBox

Easie

| Test World Ltd | Nellimintie 569, 99800 Ivalo | Fintand |
| Tel: +358 (0}44 778 8800 | Fax: +356 [0)16 666 D00 | www.testworld.fi
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4.2.3. Snow handling

M X-Ice North 4 SUV 100.0 37.1 0.0
Continental |lce Contact 2 SUV 98.7 37.6 0.5
Goodyear Ultragrip Ice Arctic SUV 4x4 98.0 37.9 0.8
Nokian Hakkapeliitta 9 SUV 96.6 384 1.3
Pirelli Ice Zero 96.6 38.4 1.3
Bridgestone | Noranza 001 SUV 96.3 38.5 1.4
Competitors | Average 97.2 38.2 11

i Sector times
Test World, Mellatracks

! ABS on, TCS on, ESC off
2.6 /2.6 bar

Average of 2 tests
-5..-6°C

TW-TT18-MT1563
| Test World Ltd | Netlimintie 569, 99800 Ivalo | Finland |
| Tel: +358 {0}44 778 8800 | Fax: +358 (0)16 666 000 | wyww,testworld.fi

12




TEST WESR LD

A MHALESOOR GEOLCOMERY

5. Guarantee

The program was executed applying Test World quality systems and customer requirements. The results and
data are owned exclusively by the customer.

Test World Ltd hereby claims that the test results are representative for the tyre selection when tested under
outlined conditions, cars, tracks and methods. Test World Ltd does not take responsibitity for any liabilities from
the conclusions drawn from the test results.

The customer has exclusive rights for this report and i is not allowed to share it without Michelin's autharization.

AR e

lvalo 31.12.2018

. Jukka Antila, M.Sc.
7 Technical Director

S

. Test World Ltd
- Nellimintie 569
- 99800 ivalo
- Fintand
o www testworld. fi

. fel +358 (0) 400 696 370
e-mail jukka.antila@testworld. f

TW-TT18-MT1563
| Test World Ltd § Nellimintie 569, 99800 [valo { Finland |
| Tel: +358 (0)44 778 BBO0 | Fax: +358 (016 666 000 | www.testworldfi
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1. Uens

Heﬂbl-o necnefoBarHus CTaBUnoCk UCNbITEHNE KOMNNEKTOB 3UMHUX LLUKWH NPpW pasni4HbiX YCROBKAX.

= {lporpaMma WCCNeA0BaHNA BKNOYANa UCNbITAHNA Ha CHErY, NbY, MOKPOM W CyXoM acthanbTe. HexoTopbie
© MCNBITEHNA NOBTOPAMNCE NPU ABYX PasnuuHbIX TeMnepaTypax.

- 3aka3 Ha ucHbiTaHhe WK komnanus Test World nony4una oT koMnaHui MuLLneH.

2. WwuHbi

.3'52.1 XapaxTepuMCcTUKN WKH

| Bridgestone Noranza 001 SUV 225/65R17 106T XL |60HI 1518 0,92 105 K

‘Continental Ice Contact 2 SUV 225/65R17 106T XL VL2Y CULK 3818 | 1,04 1,11

._Goodyear Ultragrip Ice Arctic SUV 4x4 | 225/65R17 102T N52Y IBMR 2918 (1,08 1,16

._Michelin X-Ice North 4 SUV 225/65R17 106T XL | B53T0O8NX 3518 1,12 1,21

[Nokian Hakkapeliitta 9 SUV 225/65R17 106T XL |60HI 2118 1,05 1,14

?iyelli Ice Zero 225/65R17 106T XL | YB 6E R583 3618 /0,78 0,95

TW-TT18-MT1563
| Test Werld Ltd | Nellimintie 569, 99800 Heano | dunraeaus |
| Ten.: +358 (0)44 778 8800 | Paxc: +358 (0)16 666 000 | www.lestworld.fi
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2.2 Moxynka lWKAH

. CneynanicTel KOMNaHuN Test World npnoBpeTany W1Hb! B CriyuaiiHoM nopaake B marasuHax ®UHNAHAUY 1
- \Liseun. Tepes NOKYNKON CNELMAnUCTh! K3YHNNK AaHHbIE MO BHICTYNAaHNIO LLUKUMOB, YT0BLI ONpeAeniTL
TUMMYHbBIE 3HAUYEHUs ANs ka0 MOAEen LnHbI,

~[ln® NporpamMmel UCCMELOBaHNA OTOBPaNK LWNHB! G TUMMUHBIM ANS MOAENM BbICTYNOM LUKMOB.

- [lpv BbIOOPE LWMH B MarasyHax npueMnemMblM CHUTanoch OTKNOHeHNe 40,05 MM OT TUNWYHOrO 3HAYeHns
-7 (M3MepAny B cpefiHem no 30 WnnoB Ha KaxAoK wnHe).

- LnHy Michelin X-lce North 4 SUV npegocTaBun 3akasyuk, Tak Kak B nepuoj nposejexis NCNeITarHnit oHa
‘ellle He Bbina AOCTYNHA Ha PbIHKE,

‘BoicTynanne wvnos Ha wiHe Michelin X-lce North 4 SUV uamepunn nocrie nony4eHUs LK OT 3akasqika.

2.3 TloaroToBKa whH

: i‘iépe,a npoBefeHUeM NCNbITaHUIA HOBLIE LLMHB! DbINW CMOHTUPOBaHE! Ha AUCKN, oTBanaHcUpoBaHbl W
-obkaTatbl cneywanncTamu Test World go npoBera 300 km.

TW-TT18-MT1563
| Test World Lid | Nellimiatie 569, 99800 Hpano | @urnauaua |
| Ten.: +358 (0)44 778 8800 | ®axc: +358 (016 666 000 | www.lestworld. [i
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EEUH

| Goodyear Ultragrip X-Ice Arctic
SUV 4X4

Continental Ice Contact 2 SUV

Nokian Hakkapeliitta 9 SUV Pirelli Ice Zero

Michelin X-Tce North 4 SUV

TW-TT18-MT1563
| Test World Ltd | Neliimintie 569, 99800 Hpano | Quananmmsa |
{ Ten.: +358 (0144 778 8800 | axc: +358 (0116 666 000 | www.lestworld.fi
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3. Wcnwitanua
Vo Mporpamma nccreaoBanns Gbina CocTaBneHa n3 CneslyollnX uerbiTaHni:
TopmOMKEHNE Ha NbAy, pasorpeTas -1..-4°C

- {TopMOXeHUe Ha NbAY, XONoaHas =-8.. ~15°C
YNpasnsieMoCTb Ha fibfly, pasorperas -1..-4°C

* lynpaBnsiemocTb Ha Nbay, XonoaHas -8 .. -15°C
[Topmosxerme Ha chery - =20 °C
PasroH Ha cHery > =20 °C

YnpasnAaeMoCTb Ha CHery >-20°C
* Kaxwdoe ucnsimarue 6bino nposedero dsa pasa & pasntidHbie OHU

' Bce UCTBITaHNA BBINOMHSAMM MHXEHEPb! U BOAWTENU komnanuy Test World.

TW-TT18-MT1563
| Test World Ltd { Nellimintie 569, 99800 HMaano | dunnanmis §
| Tea.: +358 (0)44 778 8800 | axc: +358 (0)i6 666 000 | www.lestworld fi
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4. PesynbTaThl

Pe3ynbTarbl UCTILITAHUNA HA NbAY

i X-Ice North 4 SUV
Nokian Hakkapeliitta 9 SUV 95,1 11,5 0,6
“Goodyear Ultragrip Tce Arctic SUV 4x4 | 93,7 11,6 0,7
“ontinental Ice Contact 2 SUV 89,2 12,2 1,3
P:i'fel'li : Tce Zero 85,3 12,8 1,9
Noranza 001 SUV 70,7 15,4 4.5
:.KQHKy])EHTbI Cpeanee 3Hauenye 1,8

| TOPMO3HOW MyTb

| Test World, Mellatracks

1 POBHBIR Neq

Hosbpw — gekabpk 2018 roga

CpefiHee 3HaYeHUe 4 uCnbITaTenbHblX LUKNOB

-3..-13°C

Racelogic VBox

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 Hsano | @npminzun |
| Tes.: +358 (0)44 778 8800 | dacc: +358 ()16 666 000 | www testworld fi
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- 4,1.2. PasroH Ha nbay

.Z

ichelin X-lce North 4 SUV
Pirelli Ice Zero 90,1 5,9 0,6
i | Continental Ice Contact 2 SUV 81,9 6,4 1,2
* | Goodyear Ultragrip Ice Arctic SUV 4x4 81,2 6,5 1,2
| Bridgestone Noranza (01 SUV 77,8 6,8 1,5
Nokian Hakkapeliitta 9 SUV 74,3 7.1 1,8
Kouxypenrnt | CpeaHee suauenne 1,2

Bpewmst pasroHa
Test World, Mellatracks

PoeHeli neg

Hosbpe - gexabpb 2018 ropa

5-25 km/u

VW Tiguan

Cucrema ABS Brnouena

2,6/2606ap

CpepHee 3HaveHve 4 uCnbITaTebHbIX UNKAOB
-3..-18°C

Racelogic VBox

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 Heano | druusezmys |
| Ten.; +358 {0)44 778 8800 | Daxc: +358 (0)16 666 000 | wwsy.lestworld. fi
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4.1.3. YnpaBnaemocTb Ha nbay

Michelin X-Ice North 4 SUV 100,0 52 0,0
Continental Ice Contact 2 SUV 95,3 36,9 1,7
Goodyear Ultragrip lee Arctic SUV dx4 | 94,8 372 2,0
Pirelli Ice Zero 94,8 37,1 1,9
Bridgestene Noranza 001 SUV 92,1 382 . 3,0
Nokian Hakkapeliitta 9 SUV 91,5 38,5 3,3
Konxypentsl | Cpeasee snauenue 93,7 37,6 2.4

Bpema npeoonexns cekTopa

Test World, Mellatracks

HeposHbli nen

1000 m

26/260ap

CpegHee 3HaueHve 4 yeneiTatenesHbiX LKA0B

-3..-15°C

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 Hsano | DunasHmn |
| Ten.: +358 (0344 778 8800 | awe: +358 (0)16 666 000 | www.testworld fi
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4.2 PesynbTaThl McnbITaHWIi Ha CHery

4.2.1. TopmoxeHue Ha CHery

Goodyear Ultragrip Ice Arctic SUV 4x4 6,0
Michelin X-Ice North 4 SUV 10606,0 7,9 0,0
Continental Iee Contact 2 SUV 99,3 8,0 0,1
Pirelii Ice Zero 98,8 8,0 0,1
Nokian Hakkapeliitta 9 SUV 98,2 8,0 0,1
Bridgestone Noranza 001 SUV 973 8,1 0,2
KonkypenTs Cpennee suavenue 98.8 8,0 1

- Hosbpb — Aexabpb 2018 ropa
1 30-10 km/

Cuctema ABS Bxnioyena

2,6/26 6ap

Cpearee 3HaveHue 2 MCNBITaTENLHbIX UnKnos
-5.-8°C

Racelogic VBox

TW-TT18-MT1563

{ Test World Ltd | Nellimintie 369, 99800 Hrane | bunnanmus |

: Ten.: +358 (0)44 778 8800 | akc: +358 (0116 666 000 www.lestworld, fi
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.2.2. Pa3sroH Ha cHery

Michelin X-Ice North 4 SUV 100,0 3,9 0,0
Continental Ice Contact 2 SUV 99,8 3.9 0,0
Goodyear Ultragrip Ice Arctic SUV 44 88,8 4,0 0,0
PirelH Ice Zero 98,5 4,0 0,1
Nokian Hakkapeliitta 9 SUV 94.0 42 0,3
Bridgestone Noranza 001 SUV 93,6 4.2 0,3
Koukypenrer | Cpennee 3HaucHne 96,9 4,1 0,2

Bpemsa pasrona
Test World, Mellatracks

YKaTaHHbili cHer

Hosabpb - gekabps 2018 roga

530 K/

VW Tiguan

Cucrema TCS sxmicueHa

26/266ap

CpeaHee 3HaveHne 2 UCTILITATENBHLIX LUKIOB
-5..-8°C

Racelogic VBox

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 Hpanro | ®unaanmus i
| Ten.: +358 (0}44 778 8800 | thake: +358 ()16 666 000 | www.lestworld fi
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4.2.3. YnpaBnsemocTb Ha cHery

Michelin X-Ice North 4 SUV 100,0 371 0,0
Continental Ice Contact 2 SUV 98,7 37,6 0,5
Goodyear Ultragrip Ice Arctic SUV 4x4 98,0 37,9 0,8
Nokian Hakkapeliitta 9 SUV 96,6 38,4 1,3
Pirelli Ice Zero 96,6 38,4 1,3
Bridgestone Noranza 001 SUV 96,3 38,5 1.4
Konkypenrn | Cpeanee suauenue 97,2 382 1.1

Bpems npeogoneHus cektopa

Test World, Mellatracks

Yxaransbith cHer

1300 m

Hosbpek — gekabpe 2018 ropa

1 VW Tiguan

Cuctembt ABS 1 TCS BrnodeHsl, cuctema ESC ebigioueHa
2,6/2,6 6ap

CpeaHee sHaveHne 2 UCnbiTaTenbHbIX LUKIoB
i—5..-6°C

Racelogic VBox

TW-TT18-MT1563
| Test World Ltd | Nellimintie 569, 99800 Heano | M |
| Ten.: +358 {0344 778 8800 | Daxe: +358 (0)16 666 000 | www.lestworld. fi
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5. [apaHTus

ViccnenoBaHme BuiN0 NPOBEAEHO C NPUMEHEHUEM CUCTEM KauecTsa komnaHm Test World v no
TpeboBaHusM 3akazynka. PesynbTaTel v AaHHbBIE UCMLITAHWA NPUHAANEKAT UCKIHOHNTESTbHO 3aKas4nky.

Komnanus Test World Ltd 3assnsaeT, uTo pesynbTaThl UCNbITaHWA rnokasaternbHbl A8 UCHbITaHHbIX WWH Npi
YXa3aHHbBIX YCMOBMAX U METOAMKAX, Ha ykasaHHbIx aBTomMobunsax 1 Tpaccax. Komranus Test World Ltd He
HECeT OTBETCTBEHHOCTY 3a BbIBOAK!, CAENAHHBIE HA OCHOBaHWW NPEACTABNEHHbBIX PE3YNbTaTOB NCTBITaHUI.

OKCKAO3MBHbIE NPABA HA HACTOALLWI NPOTOKON NPUHAANEXaT 3akaszunky. 3anpeliaeTca pacnpocTPaHATL
nmeloLLyocs B HeM WHopmauuio 6es ogobpenns komnaHun Mulines.

eano 31.12.2018
Aloonuce/

HOkka AHTuna (Jukka Antila), MarucTp eCTECTBEHHbIX HayK
TexHNYEGKNA ANPEKTOD

Test World Ltd
Nelimintie 569
99800 Wsano
OunnaHans
www.testworld.fi

Ten.: +358 {0} 400 696 370
e-mail: jukka.antila@testworid.fi

TW-TT18-MT1563
| Test World Ltd { Nellimintie 569, 99800 Heanc | @urasnma |
| Ten.: +358 (0)44 778 8800 | dakc: +338 (0)16 666 000 | www. testworld.fi
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1lepeeod dannozg mexcma coenan muog, nepesoduurom Anexceeenin Anexceen

Aaexcandpoal{uem .
e

—

Poccusicran DPedepayun

T'opoo Mockea

Asaduyams deeamozq unR dge morcauy deeamuaduamozo 2004

A, Axumos Mnes bopucoeuy, Homapuyc 20poda Mockew, caudemenscmeyio ROORUNHOCI NoORuUCY
nepeeoduura Anexceeeq Anexcen Anrexcanopoaung,

Hoonucs coenana o MOeM npucymcemeny,

Huwnocme Roonucasuezo OoKyMerm ycmanoenena,

3apezucmpuposan ¢ peecmpe: Ne 77/09-1/77-2019- a5
Byvicrano eocyoapemeennosi hoununbi(no mapughy): 100 Db,
Yanaueno 3q oxas e

; i ? . e
Beezo npotéﬁypqg@uﬁ R
u ckpennencip, §




