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(He 3amoJiHATH!)

Bcepoccuiickasi 01MMNuaaa MKOJIbLHUKOB 10 TEXHOJIOT UM
2023/2024 yueoHbIii roj
MyHuIUnaJbLHbINA 3TAN
Ipoduniab «TexHUKA, TEXHOJTOTUM U TEXHUYECKOE TBOPYECTBO)

7-8 Ki1accenl

IIpakTnyeckas padora

3D-moneupoBaHue U NMe4YaTh

3anosHseT yyammiics (pa3oop4uuBo)
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(1MOJIHOCTH10)

OO6ureodpa3zoBaTebHOE

yupexaeHue (IoJTHOCTbIO)

Kuaace

DPUO yuurenas

(HacTaBHUKA) (IIOJTHOCTHIO)

HacesieHHBIN YHKT, pailoH

BHUMAHMUE! HA OBOPOTE 2TOI'O IMCTA HUYEI'O HE PACIIEYATBIBATD!
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He 3anoaHaTs!

Cymma 6amioB UneHs! XopH

dUO Ioamnuce

Bcepoccuiickasi 01MMNINAAa MKOJIbHUKOB 10 TEXHOJIOTUH
2023/2024 yueoHbIii To]
MyHMUIHIAJIBHBIH 3TAI
Ipoduniab «TexHUKA, TEXHOJTOTUHM U TEXHUYECKOE TBOPYECTBO)
7-8 kjaacenl

IIpakTuyeckas padora
3D-moaenupoBanue u ne4aThb

BHumarenbHO 03HAKOMBTECh C IPEAJIOKEHHBIM 3a7aHueM. BpeMs Ha BeimosiHeHue 3aaanus — 180
MUHYT.

3ajaHue. MO NpeUIoKeHHOMY 00pasiy pas3paboTaiiTe TeXHUYECKHH PUCYHOK H3JeNnus, co3jaiire
3D-moznens u3genus B cucTeMe aBToMaru3upoBaHHoro mnpoektupoBanus (CAIIP), moaroroBeTe
IPOEKT JJs mnedatu mnporotuna Ha 3D-npunrtepe, pacneudaraiite npororun Ha 3D-npunrepe,

BBIITOJIHUTC YCPTCIKU U3ACITH.

«IpimsiTay — OHAa M3 CaMBIX WM3BECTHBIX HAPOJIHBIX IMOABIKHBIX Urpymiek. Llpimista 3a6aBHO
KITIOIOT TIO CTOJIMKY, €CITM B3ATHCS 32 KOHIIBI TMaJO4YeK M TMOOYEPENHO TO TSAHYTh B CTOPOHBI, TO
TOJIKaTh HABCTPEYY.
I'abapuTHbIe pa3Mepsbl u3eus (B COOpaHHOM cocTOsTHUM): He Oonee 120x60%20 MM, He MeHee
80%40%9 mm.
IIpoune pasmepbl U TpeOOBaAHUS:
- B cOocTaB Mojeinu Urpymku «LlpImisTay BXOIAT BE CTHIM30BaHHBIE (QUTYPKH — IIBITUIAT,

3aerl'IJ'IéHHBIC NOABUIKHO Ha JBYX IMMapaJlICJIbHBIX INIAHKAX-TOJIKATCIAX, U YCJIIOBHAA (1)I/Ipra
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«CTOJUKY;
- WrpylIKa IPUBOJUTCS B JICMCTBHE BO3BPATHO-NOCTYIATEIIBHBIM JIBUKEHHEM IUIAHOK-
TOJIKATENIEH, NIMHA PYKOSITEN TIJIAHOK MO3BOJISIET OCYIIECTBIIAT MAHUITYJIUPOBAHUE;
- Qurypku B MojeiaM He 0053aTelabHO JOJIKHBI JETallbHO MOBTOPUTH pelibeHbIe OYepTaHus
o0pa3lia, JOCTaTOYHO BBHIMOJHUTH y3HaBaeMble KOHTYpBI; NMPU 3TOM (UTYPKU HE 0053aTeIbHO
JienaTh IByCTOPOHHHUMM;
- TUIAHKU-TOJIKATENIU JTOJDKHBI OBITh IOCTATOYHO MPOYHBIMH, HE THYTHCS O] ACHCTBUEM CUJIBI
UTPAIONIETO, pa3Mep IOIMEPEYHOr0 CEUEHUsS HE MEHee 3X5 MM; OCTaTOK JJIUHBI PYKOSATH B
PaCTAHYTOM COCTOSIHUU U3JIeTusl He MeHee 15 MM;
- Ha BHUIUMOM TOBEPXHOCTU «CTOJIMKA» JOJDKHA OBITH pa3MelieHa pelibedHas TeKCTOBas
Haanuch, (Hampumep — «TexHomorus» wnM HHas, HE MEHee S5 CHUMBOJIOB, HE
UACHTH(DHUIUPYIOMIAs YYaCTHUKA, PEIbed) MOKET OBITH BBITYKIIBIM HITU BIAABJIICHHBIM);
- crnoco0 MOJBIKHBIX KpEIUICHUH, a TakKe pa3Mepbl W Au3aiiH (UTYpOK CIPOEKTUpYWTE
CaMOCTOSITENIbHO, HE OTCTyNasi OT Ha3BaHUS U3JEIUS;
- B U3JICJIMU HE TPEINOoaraeTcs MeTaJUTMYeCKui Kpernéx, Bcé neyataercs Ha 3D- mpuHTEpE; BCe
JIETalIA TOJ>KHBI IUIOTHO BCTABJISATHCS, HE BBINAIATh;
- pacrneyaranuble 3D-Mozenu OBIBaIOT JOBOJBHO XPYIKH, MOSTOMY JUIsl AeTajell W3Jenus
clenyeT mpoayMath (opMmy, 00ecIeunBaloIyI0 JOCTATOYHYIO IPOYHOCTh KOHCTPYKIIUU;
- TIPU MOJIEIMPOBAHUH CIEAYET 3aJaTh 3a30pbl MEXKIY JETAISIMU JJisi CBOOOJTHOM IMOCAIKH,
YUUTHIBAS 3aJJaHHBIC TA0APUTHI;
- pe3ynbTaThl CBOCH pabOThl CBEPHTE C KPUTEPUSIMU OILEHUBAHUS B MPOBEPOUYHOMN TaOIHIIe IS
AKCIEPTOB (B KOHIIE 3a/1aHU).
JAn3aiin:
- ucrionws3yire s mojeneit B CAIIP mpousBosibHBIE 1IBETA, OTJIMYHBIE OT 0230BOT0 CEPOTO;
- HeyKa3aHHbIe pa3Mepbl U DJIEMEHTHI AU3aiiHa BBIOIHANWTE TI0 COOCTBEHHOMY YCMOTPEHUIO;
- JIOIyCTUMO MCIIOJIb30BaTh KOHCTPYKTUBHBIE 3JIEMEHTHI, YMEHBIIAKOIIKNE MACCY U3LAEIUSA IPHU
COXpaHEHUU OCHOBHBIX OUepPTaHUHN U (YHKIIMOHATBLHOCTH;
- TIOOHIPSIETCSI TBOPUYECKHH TOAX0A K (opMe WM YKPAIICHWIO HW3JETUs, HE BEAYIIHH K
CYLIECTBEHHOMY YIPOIUECHHUIO 3aJaHus; KOrjJa JeJIaeTeé HaMEpPEHHbIE KOHCTPYKTHBHBIE
YIIYUYILIECHHS WU YKPALIEHUS — ONMILMUTE UX SIBHO HA PUCYHKE WM YEPTEKE U3JIEIIHSL.
Pexomenpanum:
- Ilpu pazpaboTke Moaenu CileayeT YYeCTh MOTPEIIHOCTh TedaTh (TpH KOHCTPYHPOBAHUU

OTBepCTHﬁ, 1a3oB 1 BLICTyHOB), HC CTOUT ACJIAaTh 3JICMCHTHBI CJIMIIKOM MCJIKHUMHU.
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- OrtnpaBnsiiTe OAHy JeTalh Ha IedaTh, IOKa paboTaeTe Han
CJIEYIOLIEH, DKOHOMBTE BPEMSL.

- IIpomxymaiite criocod pa3MenieHust MOACIN B Iporpamme-ciiaiicepe u 3h(HEeKTUBHOCTh TOIACPKEK
U CJIOEB MpUIUIaHus, YT00bl 3D-mevars ylnoxuiach B OTBEIEHHOE BpEMSI.

- OntumanbsHOE BpeMs pa3paboTKy MOJENU — MOJOBUHA BCETO OTBEAEHHOIO HA MTPAKTUKY BPEMEHH,
He 3a0yAbTe PO UTOrOBbIe YepTexku u3nenus! He cnemunTte, HO MOMHUTE, YTO BEPHBIA PAcUET
BPEMEHU MOOIIPSETCS.

IHopsinok BbINOJIHEHUS PA0OTHI:

1) Ha nucre yepTéxHol MM nucdell Oymaru paspaboTaiiTe TEXHUUECKMI PUCYHOK M3IENUs (AIH

JeTaneil o OTAENbHOCTH) AJIS MOCIEAYIONEro MOACTUPOBAHUS C YKa3aHUEeM rabapuTHBIX M HHBIX

HanOoJee BAXKHBIX PAa3MEPOB, IMOIMHUIIATE JIACT CBOMM IEPCOHAIBHBIM HOMEPOM YYaCTHUKA

OJIHMITMAIBL,

2) Co3paiiTe TMYHYIO MANKy B YKa3aHHOM OpraHU3aTopaMu MecTe (Ha pabodeM CToJie KOMITBIOTepa

WJIN CETEBOM JIMICKE) C Ha3BaHUEM I10 MIa0JIOHY:

[ITa610H [Tpumep

Zadanie Homep yyacTHHKA_rosolimp Zadanie_v12.345.678 rosolimp

3) Brinmonnute SJICKTPOHHBIC 3D'MOI[€J'II/I JIeTajieil U3/1eNnus C UCI0JIb30BaHUEM nporpaMmaI

CAIIP, BbIOTHUTE MOJIENH COOPKHU;

4) CoxpaHuTe B JIMYHYIO TANKYy (Baiis npoekta B popMare cpejibl pa3paboTKu
(mampumep, B Komnac 3D 310 dpopmar m3d) u B popmare STEP. B MHOTOAETATEHOM H3/1€TTHH B

Ha3BaHUA (aiinoB-aeraneit u aitna-cOopku cieayeT 100aBIATh COOTBETCTBYIOIEE HA3BaHUE:

11a60H" [Tpumep

detall_v12.345.678_rosolimp.m3d
detal2_v12.345.678_rosolimp.m3d
detall v12.345.678_rosolimp.step
detal2 v12.345.678 rosolimp.step

detalN_nHomep yuyacTtHuka_ rosolimp.tun

5) Dkcnoprupyiite snekrpornsie 3D-Monenu uznenus B Gpopmar .STL Takke B JIMYHYIO MAIKYy,
creyst Tomy ke mabiaony umenu (mpumep: detall_v12.345.678_rosolimp.stl);
6) BeInOJHUTE CKPUHILOT COOPKH, IEMOHCTPHPYIOIIMN yIauHbIH PAKypC MOIEIU B MPOrpamMme

(3axBaTuTE€ BeChb KpaH), COXpaHUTE €ro Takke B JIMYHYIO TManky (mpumep:

1 .
Bwmecro ciiosa detal npu nmeHoBaHHN (aiiIoB ZOMYCTUMO HCHONIB30BATH HA3BAHUE CBOCTO M3/ICIIHS.
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sborka_v12.345.678_rosolimp.jpg);

7) TloaroToBbTe MOAENb IS eyatu nporoTuna Ha 3D-npunTepe B mporpamme-cinaiicepe (CURA,
Polygon wnu wuHOI), BbICTaBUB HEOOXOAMMBIE HACTPOWKH TII€4aTH B COOTBETCTBUU C
BO3MOXKHOCTSIMH KCITOIIb3yeMoro 3D-mpuntepa’ mim 0coG0 YKa3aHHBIME OpraHM3aTOPAMI;
HE00XO0IMMOCTh MOAJIEPKEK U KOHTYPOB MPUIIMIIAHUS OIPEAETIUTE CAMOCTOSATENIBHO;

8) BbInoNHUTE CKPUHIIOTHI JIETAJIEH IPOEKTA B ClIANCEPE, IEMOHCTPUPYIOIIME BEPHBIE HACTPOWKH
1ieyaT, COXpaHUTE ero TaKkXkKe B JIMUHY nanky (npumep: detall_v12.345.678_rosolimp.jpg);

9) Coxpanute daiin npoekra aus nedatu (G-xox) B popmare IporpaMMbI-ciiaiicepa, Clemys Beé
ToMy ke mabiaony umenu (mpumep: detall_v12.345.678_rosolimp.gcode);

10) Ilepenecure noarorosieHHbie (aiiisl B 3D-puHTEp, MOArOTOBBTE | 3amycTuTe 3D-neyarh
IIPOTOTHUIIA;

11) B nporpamme CAIIP wiaM Bpy4HYHO Ha JIMCTE YEPTEKHOM WM Tucdeil Oymaru odopmwure
4epTeKu u3aenus (padodyne YepTeku KaKIOW NeTaind, cOOPOYHBIN 4epTEX, Crenu(UKaIuio),
coomomast tpeboBanus ['OCT ECKJl, B HEOOXOAMMOM KOJIHYECTBE B3aMMOCBS3aHHBIX
IPOEKIUH, C BBIABICHUEM BHYTPEHHEIO CTPOCHHUS, C IPOCTaBIEHUEM Pa3MepoB, 0(popMICHUEM
pPaMKH ¥ OCHOBHOM HaJMCHU U T.J. (€CJIM BBIIOJIHIETE YEPTEKHU HA KOMIIBIOTEPE, COXPAaHUTE UX
B JIMYHYIO TArnKy B opmare nporpaMmsl U B popmare PDF ¢ cOOTBETCTBYIOIIUM HMEHEM);

12) TIpomeMoHCTpHUpPYMTE U CIANTE OPraHU3aTOPaM BCE CO3JaHHBIE MATEPHAIIBI:

- TEXHUYECKUI PUCYHOK MPOTOTUNA (BBIIOJHEHHBIN OT PYKH Ha Oymare);
- TMYHYIO nanky c¢ ¢ainamu 3D-monenu B ¢popmarax step, stl, Mmogens B ¢popmare cpeabl
pa3pabotku, G-koa u3zenus B popmare ciaiicepa, CKpUHIIOTHI YIaUHOTO pakypca cOOpKu
1 HaCTPOEK MeyaTH;
- uroroBele ueptexku uzngenus B ¢opmare CAIIP u B PDF (pacneuaTky 37€KTpOHHBIX
yeprexeil u3 popmara PDF ocymiecTBisioT opranuzaropsr);

- pacrieyaTaHHBIA IPOTOTHUIT U3JIENHSL.

Ilo oxoHuyaHuM BBHINOJIHEHHMs 3aJaHHIl He 3a0y/IbTe HABECTH MOPSAOK Ha padoueM MecTe.

Ycnewmnoii padorsr!

PexomennoBanHble HacTpolku 3D-medatu BBIICHUTE y OpPraHum3aropoB: Monaenb 3D- mpuHTepa,

JAuaria3oH CKOpOCTCﬁ cyaTu, TOJIIWHA CJ104, TEMIICpaTypa, HNHOC.

2 o
HapaMeTpH neyaTy 1o yMOJI4YaHUuIO 0OBIYHO BBICTABJICHEI B nporpamMmme-cijiaucepe: Moaeib 3D-HpI/IHTCpa, JAUaMEeTp CoIliIa,
TEMIICpaTypa nevyaTu, TOJIHUHA CJIOA MCYaTH, 3allI0OJTHCHUE U T.A., — HO CJIICAYET YTOUYHUTD Y OPTaHHU3aTOPOB.



7-8 xmaccel. MO BcOIll. Texnonorus. Pecriybnuka bamkoprocran udgp

2023-2024 y4eOHsbIii TOA

(He 3amoJiHATH!)

Kpurepruu onieHuBaHMs MPaKTUYECKOH paboThl 0 3D-MoaenupoBaHmio

Kpurepun oueHuBanusi
OneHka CKJIaibIBaeTCsl 10 HAJIMYMIO 3JIEMEHTOB, B IIpEJIEnax

Makc. 0aJ11

Hror

3D-mopnenupoBanue B CAITP

TexHn4veckue 0COOEHHOCTH CO3aHHOI yyacTHHKOM 3D-Moaenu

10

v/ TabapuTHBIC pa3Mepbl BCETO M3eHs BhiaepkaHbl (+1 0am, ects 1
HecooTBeTcTBUE - 0,5 Oasia, 6osee — 0 GaIoB)

v B cOOpKe DUTYPKH MPH JBHKEHUH MOTYT KOCHYTHCSI KIIFOBAMHU
croauka (+0.5 6amia)

v/ TIpeUIoKeH BapuaHT (GUKCHUPYIOIIEro KpericHus (GUTypoK Ha
[UIAHKaX-TOJKATEISIX, YTOOB! OHM He Bhlnaganu (+1 6aur)

v ouepranus GUrypok y3HaBaemsble (+1 Gaur)

v/ KOHCTPYKIIMSI ITO3BOJISIET BEpHOE JIBMkeHUe hurypok (+0,5 danna)

v/ CeueHHe TUIaHOK-ToJIKaTesel He MeHee 3x5 mwm (+0,5 Gaa)

v/ [UTMHA TOCTYITHOW PYKOSITH IJIAHKU-TOJIKATENS IPH MaKCUMAJIbHOM
pacTsDKEHUH TIaHOK He MeHee 15 mM (+0,5 Gana)

v TpeboBaHuUs K peibe(h)HON HAIMUCH BIOIHEHBI (MMOJHOCTBIO +1 Oa,
gactuyHo +0,5 Oayia)

v/ cOopKa BhINOJHEHA BepHO (1a +1 6a, yactiuuHo +0,5 Oana)

v MEeXIy JeTaIsIMH 3aIUTaHUPOBAHbI 3a30Pbl, 00eCIIEYNBAIOIINE CBOOOTY
nBrkenus (+0,5 Oamna)

v 11BeTa Mojeneit otmyarorces ot cranaaptaoro B CAIIP (+0,5 6ama)

v/ crienan CKpuHIIOT coopku (+0,5 Oaa)

v/ Bce Mojienu win coopka coxpanersl B STEP-dopmar (+0,5 6amia)

v/ daiisl B Ianke KIMEHOBaHbI BEPHO, 110 3a1aHuo (+1 Gair)

CioxHOCTH pa3padoTaHHOM KOHCTPpYKIMU 3D-moaen,
Moauukanus (popma, TeXHHYECKHe pPellIeHHs, TPYA0eMKOCTh)

v IMeeTCs IOTOJIHUTENIbHAS. KOHCTPYKTHBHAS MO HUKALIHST
OTHOCHTEJIbHO o0pasiia B 3aJaHuH, yciaoKHeHne Gopmel (+1 Gar)

v/ IMeeTCs TOTIOJIHUTENILHOE YKpaleHue nsaenus (+1 6amn)

v/ ClIeIaHO TEKCTOBOE onrcanue Moaudukanuu (+1 6aynn)

IToaroroBka npoekra k 3D-neyarn

daii1 koMaHAHOTO KoAa AJsi 3D-nevyaTu Moesid B IporpaMmme-
ciaaiicepe (Hanpumep, Cura, Polygon niu nnoii)

v G-KxoJIpl BCexX JeTael 1o 3aanuto monydenst (+1 0ami, 6e3 omHOH -
0,5 6amna, naaye () 6ayIoB)

v/ Clienanbl CKPUHIIOTHI, IEMOHCTPUPYIOIIHNE YUET PEKOMEH AN
HACTpOiiku nedatu (+1 6amn)

v/ Bce co3anHble (pailiibl rpaMOTHO UMEeHOBaHHI (+1 Gau)

¢ eKTUBHOCTH pa3MellleHUs U3/1eTHus:

v/ Bce MOJIeNM ONTHMAIEHO OPHEHTHPOBAHBI C TOUYKH 3PEHUSI ITpoliecca
Me4yaTy U NPOYHOCTH KOHCTpYKUMHU (+1 Gan, ecTh 01HO HeyAauHOe
pemenne +0.5 Oanna, HeckoabKko — 0 6amIoB)

\/ BI)I60p HaJIM4YWA UKW OTCYTCTBHA MMOAACPIKEK U CIIOA TPHUITUITaHUA
(«x00KmM») B MPOEKTE MPOTOTHUIIA CACIaH rpaMoTHO (+1 6ari, ecTh
0JIHO HeyaayHoe pemedue +0.5 damta, HeckoabKko — 0 0aI0B)

6




HIndp
7-8 xmaccel. MD BcOIll. Texnonorus. Pecrrybnuka bamkoprocran
2023-2024 y4eOHsbIii TOA

(He 3amoJiHATH!)

OHCHKa CKJIIaAbIBACTCA MO HAJIWYHUIKO JBJICMCHTOB, B IMPCACiiax

Kpurepun oueHuBaHust Makc. 0asa

Hror

OIIeHKa pacnevyaTaHHoro npoToTuia

[IporoTun uszneaus (aeraJseil)

v/ IIaHKU-TOJIKATENIN pacreyaransl (+1 Gair)

v/ purypkm pacneuartansl (Bce +1,5 Oamr, He Bce +1 Oamn)

v/ bukcaropsl pacredaransl (Bce +1 6a, He Bce +0,5 6aa)

v/ TIpe/IIIOKEHHBIH crtoco0 KperuieHus paboTaer, He pa3BajiuBaeTcs (BCE
pouHo +1 6ami, ecth HemoueT +0,5 O6aia, 6osee — 0 6GawIoOB)

v u3nienue coOupaeTcsi BEPHO, MOJABIKHOCTD €CTh
(Bce +1 6amn, e Bce +0,5 Gaya, HeBepHO — 0 6aIOB)

v/ TIPOTOTHIT 3a4MIICH aKKYPaTHO, TIOICPKKH U KaiiMa CHSITHI
(Bce +1 Gamn, He Bce +0,5 Gaiia, 6oee moIOBUHBI He CHATO — 0)

I'padpuyeckoe opopmiieHne 3aaHus

I[IpexBapuTe/IbHbINA TEXHUYECKH PUCYHOK Ha Oymare

v/ Ha pPHUCYHKE H300paKEHbI BCE KOHCTPYKTHUBHBIC JETaIH, €CTh
rabapuTHbIe pa3Mepsl u3aenus (Bc€ +1 6amr, vactuano +0,5)

v/ BBIJICPI)KaHbI IPONOPIIUH MEKAY aetansaMu (+1 6asmn)

HToroenie YEPTEKA (Ha GyMare HJIA B 3JIEKTPOHHOM BI/l}Ie):

v/ BBITIOJTHEHBI ¥ BepHO coxpaHeHsl (B popmare CAIIP u PDF) ueprexu
BCEX JleTaslel 3aJaHusl U1 COOPOUHBIIM uepTéx
(Bce +1 6aju1, yactuyno +0,5 6ajuia, MeHee 10JIOBUHEI 0 Oa10B)

v/ BBINOJHEHHBIC HA YepPTEk,ax MOCTPOCHHS M paMKa COOTBETCTBYIOT
I'OCT (+1 Gamn, ectb 3ameuanmss +0,5 Oamna, He TOCT — 0

v/ uMeercs HEOOXOAMMOE KOJIMYECTBO BHIOB B IPOCKIIMOHHON
B3aMMOCBsI3H (Bce uepTexu +1 6ami, He Bce +0,5 H6ana)

v umeercst akcoHomeTpus (+1 0as)

v/ BEpHO BBIMIOJHEH pPa3pe3 WM CCUeHHE, BBISBISIONINE BHYTPEHHEE
CTpOCHUE JieTaliel, ¢ pasmepamu (BepHo +1 6ami, wactuaro +0,5)

v/ umeercs crneuupukanus cOOPKH, YKa3aHbl COOTBETCTBYIOIIHE
MO3HUITMK Ha cOopouHOM uepTexe (Bc€ +1 6amt, yactuuno +0,5)

v/ OCeBbIC JINHUY U Pa3Mepbl HAHECEHBI BepHO (Bce +1 0at, 4yaCTUIHO
+0,5 6anna, 6onee 5 3ameuanuii — 0 6annos) *Ha koHType
CI0XHOU (HhOPMBI IONYCTUMA PACCTAHOBKA HE BCEX Pa3MEPOB

v ecTb hopmaTHas pamka, o(hopMIIeHa OCHOBHAsI HAJITUCh (HAa BCEX
yeprexkax +1 6ami, He Ha Bcex +0,5 Oama)

O0mas xapakTepucTuka padoThl

Hroro:
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