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1 leanb aucuMnaMHbI.

B pe3ynbpTare 0CBOGHUS JUCHUIUIMHBEL Y 00YYaromerocs JOJKHbBI ObITh C(HOPMUPOBAHBI
KOMIIETEHIIMM OCHOBHOW MpodeccnoHalbHOil 00pa3oBaTeabHOM MporpaMMbl OakanaBpuaTa

(manee - OIIOII):
[K-1

dopMupyemMble KOMIETEHIMU, HHIUKATOPHI J0CTHKEHUS] KOMIETEHIU, 3HAHUS,

YmeHusi, HABbIKHA

Ta6ymmma 1 — MHauKaTOphl JOCTHKEHUS KOMIIETCHIINH, POpMUPYEeMbIe TUCITUTIIIMHOM

Ko n HazBaHWEe KOMIIETEHIINN

WNHIuKaToOpsl JOCTHKEHUS
kommnereniuu no OITOIT

3Hanus, ymeHus, HaBeIkd (3YB),
(hopMupyeMbIC AUCIUTUTHHOM

[IK-1 CnocoGen ocBauBaTh 1
UCTIONIb30BATh TEOPETUUECKHE
3HAHUS U TPAKTHIECKHE
YMCHUSA 1 HABBIKU B
MpeaMEeTHON 00IacTh 10
npouiro «KoMIbIOTepHBIH
JIU3aliH» OpU PELLICHUU
nmpogecCHOHANBHBIX 3a-1a4

IIK-1.3 JleMOHCTpHpYET METOIbI
HCIOJIb30BaHUs IPOrPaMMHBIX U
anmnapaTHbIX CPEICTB Ul CO3AaHUL
00BEKTOB KOMIIBIOTEPHOTO
IU3aiHa.

3HaThb

-OrpaHUYeHUs U PYHKIINOHAIFHBIC
BO3MOKHOCTH aIIUTUBHBIX
TEXHOJIOTHH KaK crocoda
U3TOTOBJICHUA JEeTale U U3AeIUi
MAaITMHOCTPOCHHS,

-CIIOCOOBI TTOCTPOCHUS MOIeNeH
JleTalied Jj1sl TpOU3BOJICTBA C
HCIIOIB30BAHUEM aIIUTUBHBIX
TEXHOJIOTHIA;

YMeTh:

-pa3pabaThiBaTh TEXHOJIOTUICCKHE
MIPOIIECCHI U3TOTOBIICHUS IeTaleh
aJIUTUBHBIMUA METO/IAMH C YUETOM
OTPAaHUYCHUH HCTIOIB3YEMBIX
TEXHOJIOTHH 1)1 00eCIIeueHUs
TpeOyeMoro Ka4ecTna;
-IIOJIrOTABJIMBAThH MOJICIIN
KOHCTPYHPYEMBIX U3JIEITHN K
HM3rOTOBJIEHUIO OJHUM M3 METOJ0B
aJITUTHBHOTO MPOU3BOJICTBA C YIETOM
KayecTBa,

Bnaners:

-OCHOBHBIMH METOJIaMHU Pa0OTHhI C
IPOrpaMMHBIM 00ECIICUCHUEM TPH
IIOJITOTOBKE MOJIENEN AeTallel I UX
IIPOM3BOJICTBA C UCTIONH30BAHUEM
aIUTUBHBIX TEXHOJIOTHH.

2 O0BEM M TPYAOEMKOCTH JUCHUIIMHBI 110 BHIaM y4eOHbIX 3aHATHIL. ®OpMBbI

NPOMEKYTOYHOM aTTeCTANMH.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCHIUTUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

06 . O0BéM vacoB o Gopmam
11ast TPYJI0EMKOCTh W BHJIbI yueOHOU pabOTHI MO JUCIUTUTHHE, Jy——
MPOBOJIUMBIC B PA3HBIX opMax 000 0300 300
1 O6mias TpyA0EMKOCTh AUCIUILTAHEI 144 36
2 KonrakTHas pabora o0y4aroImxcs ¢ mpernojapareieM (10 BHIaM 84 6
y4eOHBIX 3aHATHH) (BCEro)
AynutopHas pabota (Bcero):
B TOM YHCIIE:
JIEKLIAU 14 2
MPAKTUICCKUE 3aHATHUS, CCMUHAPBI
MPAKTUKYMBI
nabopatopHbie pabOThI 14 4
BueayauropHas pabora (Bcero): 8 26




B TOM 4YHCJIC, WHAUBUAYyAJIbHAsA pa60Ta o6yqafonmxc;1 C
IIpErnogaBaTciIcM

MMOATOTOBKAa KYPCOBOW pabOTHI /KOHTaKTHas

pabora’

(poexTa)

TpyIINOBasi, MHANBUAYAIbHAS KOHCYIBTALMSI U MHBIC BUJBI
y4eOHOM esATeNbHOCTH, MPEedyCMaTPUBAIOLINE I'PYNIIOBYIO

WIM  WHAABUAYaIbHYIO  paboty
MPeIo/IaBaTeseM)

obOydatomuxcs ¢

TBOpUecKas pabora (3cce)

3 CamocrosrenpHas pabora odydaromuxcs (Bcero) 8 26
4 TIpoMexyTOdHas aTTEeCTAIHsI 00YJarOmIerocs - IK3aMeH 3auer 3auer
8 4
13e. 13.e.
3. YueOHO-TeMaTHUYECKHUI IJIAH U COJep:KaHue JAUCHUNIHHBI.
3.1 YyeOHO-TeMaTH4YeCKHIl IJIAH
Tabmuna 3 - YueOHO-TeMaTHUeCKUH IJ1aH 04HOM / 3209HOH  (POPMBI 00ydeHUs
OGuast Tpym0eMKOCTE 3aHATHIA (ac.) Dopmst
= yol e 0300 300 o
= Pazgenel v TEMBl AUCLUIIIMHBI (scezo AyIuTOpH. AynuTOopH. AynuTopH. au
% 110 3aHATUAM yac. ) 3aHATHA CPC 3aHATHA CPC 3aHATHA CPC ;foolxieo)g
: JICKI. |IPAKT JICKI. |IIPAKT JICKIL. |[IPAKT aTTecTall
z Jasd
Cemectp 8
1. 1. Texnomoruu u Matepuansl 3D-
neyaTu
1 1.1 Beenenue B 3D-nieuars 2 2 2 2
2 1.2 Dkcrpy3ust MaTepuana - FFF 2 2 2
3 1.3 [MonmmMmepu3anus B BAHHOUYKE 2 2 2
SLA/DLP
4 1.4 TInaBka MOpOLIKOB (ONMUMEPBI)| 2 2 2
-SLS
5 1.5 Crpyiinas 3D-nevats - DOD 2 2 2
6 1.6 CtpyiiHas me4aTh CBSA3YIOMUM | 2 2 2
BEIIECTBOM
7 1.7 InaBka MOPONIKOB — METAJLIBI 2 2 2
(DMLS/SLM, EBM)
2. |2.IIpoextupoBanue mis 3D-
neyatu
9 2.1 O6mue 0coGeHHOCTH 4 4 4 2
npoektrupoBanus it 3D-nevartn
10 |2.1 [IpoexTtuposanue s FFF- 4 2 2 2
neyatu
11  |2.2 TIpoektupoBanue st SLA/ 4 2 2 2
DLP -neuatn
12 |2.3 [IpoexTupoBanue as SLS- 4 2 2 2
neyaTu
13 |2.4 [IpoexTrpoBaHUe AJIs 4 2 2 2
cTpyiiHo# 3D-nevaTtu
14 |2.5 [IpoexTupoBanue aus 3D- 4 2 2
MIeYaTH CBS3YIOIIUM BEIIECTBOM
15 |2.6 IIpoekTHpOBaHKE IS 2 2
DMLS/SLM -nevatu
7_ HpOMe)KyTO'-IHa?I aTTrecranus - 3auer 3a4€T

1 o«
Yacwl, evioenennsvie 6 VII na kKypcosoe npoexmupogaHnue 8 Kohmaxkmuou gopme (3 uaca)

4




O6mas TpymoeMKOCTh 3aHsTHIA (Jac.) Dopmsr
= 06 TEKYIIl.
B :E(i’)cn O0dO 0300 300 KOHTPOI
E Paznensl v TeMbl AMCHUIUIMHBI (sceco AyauTopH. AyauTopH. AyauTopH. S U
g( 110 3aHATHIM uac.) 3aHATHUS CPC 3aHATHS CPC 3aHATHUS CPC MpOMEX
) ’ YTOUHOH
: JIEKLI. |TIPAKT JIEK]. | IPAKT JIEKL]. |IPAKT aTTecran
b= 20
Cemectp 8
HUTOI'O mo cemectpy 8 36 14 14 8 2 4 26
‘ Bcero o yue6HoMy uiany:| 36
4 HOpﬂ)IOK OLCHUBAHUA YCII€EBACMOCTH M cq)OpMI/IPOBaHHOCTI/I KOMHeTeHHI/Iﬁ

o0y4yaronierocsi B TeKyueil 1 mnpoMe;KyTO4YHOM aTTecTalluu.

I[HSI MOJIOKUTEIHHOU OIICHKHU I10 pE3ylibTaTaM OCBOCHUA OUCHHUIIJIMHBI O6y‘-IaIOH_[eMYC$I
HEOOXOUMO BBIMIOJHUTH BCE YCTAHOBJICHHBIE BB y4eOHOU paboThl. OleHKa pe3yIbTaToB
paboTel 0Oy4Jaromierocs B bayuiax (1o BuaM) MpuBeAcHa B Tadymie 4.

Tabmuma 4 bannbHO-peTUHTOBas OlLIEHKA pe3yabTaTOB y4uyeOHOW paboThI
oOyuaromuxcs no sugam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannel 3a
(BUIIBI) OamnoB  |y4eOHOI paboThI OCBOCHHE
JIICLUTLITHHBI
(MuH.-MaKc.)
Texymas yueOHas |80 Jlexkuuu 2 Oa — nocemnenue 1 Jekuuu 0-28
pabota B cemecTpe Koncnekt no jgexiuu 2 bauta — KOHCIIEKT | JISKIIMOHHOTO 3aHATHS
(ITocemienue (7 3amsTHIA)
3aHATUMN 110 JlaGopaTtopHsie paboTsl |2 Gayuta - moceiieHue 1 mp. 3aHATHS U 0-28
pacmucanuio u (oT4eT O BHITOTHCHUN BEITIOJTHEHME 3a0aHus Ha 51-65%
BEITIOJTHECHHE nmabopaTopHOi paboTer) |4 Oamna — mocemenue | p. 3aHATHA H
3aJIaHUi) (7 pabor). BBINTOJIHEHHE 3aaHus Ha 85,1-100%,
CaMOCTOSITENIBHOCTB M CYIIECTBEHHBIN BKIIa]
Ha 3aHATHU B pabOTy IpyIIIEL, JIp.
Pedepar 15 6amna (BRINOTHEHB MUHIMAJIBHO 0-22
(1 pabora) JIOCTATOYHBIEC TPEOOBAHUS)
220aJu1a (BBINOJIHEHBI Bce TPeOOBaHMs)
HToro mo Tekyuieii padore B cemecTpe 0-80
IIpomexyrounas |20 Tecr. 5 6ayoB (BeimotHeHO 70% 3aMaHul U 0-10
aTTecTanus Ooiee)
(3auer) 10 Gasnos (Beimoaneno 100% 3aganuii )
[paktudeckoe 3amanue 1.|2 6ammoB 6amioB (BemonHeHO 70% 3amanmii|0-5
u OoJee)
5 6amnoB (BeimonHeHo 100% 3amanuii )
IIpaktuueckoe 3amanue 2. |5 6amwios (BeimoaHero 100% 3amxanuii ) 0-5
HToro no npoMe:KyTo4yHoii aTrecTanuu (3a4eTy) o npuseaenHoii mxaie (20 6.) 0-20
CymmapHasi onieHka no qucuunianne/ Cymma 6amioB TEKyIied 1 IpOMEXYTOYHOM aTTecTaIliu 0-100 6.

Obyuaromemycs o 3d0 3anaHne Ha caMOCTOATEIbHYIO Pab0OTy U KOHTPOJIbHYIO paboTy
BBIJIA€TCS HA YCTAHOBOYHOM CECCHH.

5 MarepuaibHO-TeXHUYECKOE, IPOTPAMMHOE U Y4eOHO-MeTOInYecKoe odecneyeHne

AUCHUIIIMHBI.

5.1 YueOnas mreparypa

OcHoBHasi yueOHas1 IuTEpaTypa

1. PsaBya, b. 3D-neuats. [IpakTrueckoe pykoBOJCTBO : pykoBoAacTBo / b. PanByn, @.
[odep, b. INappaT ; nepeBoxa ¢ anrnuiickoro M. A. Paiitmana.. — Mocksa : JIMK

ITpecc, 2020. — 220 c. — ISBN 978-5-97060-738-1. — Tekcr :

Jlanb AIIEKTPOHHO-OMOIMOTEYHAS

CUCTEMA.

AIIEKTPOHHBIN //

URL:




https://e.lanbook.com/book/140567 (mata obOpamenus: 21.06.2023). — Pexum
JOCTYTIA: JIsl aBTOPH3. MOJIH30BATENCH.

2. EsceeB, A. H. MoaenupoBanue, 3D-mieyatb M OIEHKA TOJYYEHHOW PEIUIMKH C
MIOMOIIBI0 M3MepUTENbHBIX MHCTpyMeHTOB 1 KM T3 : yyeOHoe mocobue : B 3
gacTsax / A. H. Escee, U. B. EbpemenkoB. — YnbsHoBck : Yal'V, 2021 — Yacts 3
— 2021. — 52 c. — Tekcr : >neKTpoHHBIH // JIaHb : 3MEKTPOHHO-OMOIUOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/199562 (mara oOpaiieHus:
21.06.2023). — Pexum octyma: i aBTOPU3. MOJIb30BATEIICH.

JdomosHuTeIbHAS YUeOHAsl JIUTEpaTypa

1. Pummann, M. 3D-medars ¢ momombio SketchUp : pykoBoactBo / M. Pummana ;
nepeBof ¢ anrauiickoro A. YO. Ilerenuna. — Mocksa : JIMK Ilpecc, 2020. — 136 c.
— ISBN 978-5-97060-741-1. — TekcT : 2yeKTpoHHBbIN // JlaHb : 3JEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/140570 (mara
obpamenus: 21.06.2023). — Pesxxum gocTyna: i aBTOPHU3. MOJIb30BATEIICH.

5.2 MaTepua/jibHO-TeXHHYECKOe M IPOrpaMMHoe o0ecniedeHue JUCHUIIMHBI.
Y4eOHble 3aHITHSI 10 AUCHUIUIMHE TPoBOATCs B yueOHbIX ayautopusx KI'TIM KemI'V:

308 KomnbroTepHbIii Kjiace YueOHas ayTuTOPHUS 654079, KemepoBckas obsacth, r. HoBOKy3HEIIK,
JUIS1 IPOBEEHUS 3aHATUNA JIEKLIUOHHOTO THIIA, np-kT Meramiypros, 1. 19

3aHSATHI JIAOOPAaTOPHOTO THUIIA, AJIsI TPYTIOBIX U
WHMBHYaJIbHBIX KOHCYJIbTAINH, TEKYILETO
KOHTPOJIS U TPOMEKYTOYHOM aTTeCTalluu
(MyapTHUMEIUITHAS)

CneunuagnzupoBanHas (yueOHasi) Me0eJib: JOcKa
MeoBasi, kKadeapa, CTOJIbI, CTYJbS,

Oo6opynoBaHue 11 Npe3eHTAIIUN Y4eOHOr 0
MaTepHaIa: KOMIIBIOTEp NPeroaBatelsi, pOeKTop,
3KpaH, 18 KOMIBIOTEPOB

JlaGopaTopHoe 000opya0oBaHue: CTAIIMIOHAPHOE —
KOMITBIOTEPHI Jist o0ywatormxcst (18 mr.).
Hcnoab3zyemoe nporpammuoe odecneyenne: MS
Windows (Microsoft Imagine Premium 3 year o
cyOnmnen3noHHoMy JtoroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 1.), LibreOffice
(cBobomHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oredyecTBeHHOE CBOOOAHO pacnpocTpansemoe I10),
UML-auarpammsl (6ecrutataas Bepeusi), Kommac 3D
(crynenueckas Bepcus), FreeCAD (cBoOoaHO
pacmpoctpansemoe 110)

HnTepHer ¢ o0ecnneyennem gocryna B JUOC

112 nadopaTopusi TEXHOJIOTHIA U cpeabl oouTanus 654079, Kemeposckas o6macts, . HoBoky3Henk,
Jlaboparopust st IpOoBeACHUS 3aHATHIA np-kt [Tuonepckwuii, 1. 13

J1a00PaTOPHOTrO THIIA.

CneunuaanzupoBaHnas (yueonasi) Me0esib: J0cKa
MapKepHas, Kadenpa, CTOJbI, CTYIbS,
Oo6opynoBanue 1Jis1 Npe3eHTAIIUN Y4eOHOr o
MaTepHaia: KOMIBIOTEp MpenogaBaTelis, IPoeKTop,
3KpaH, 18 KOMIBIOTEPOB

JlaGopaTopHoe 000pya0BaHHe: CTAIIMOHAPHOE —
KOMITBIOTEPHI 1151 oO0ywatoruxcst (18 mrt.).
Hcnoan3zyemoe nporpaMmMHoe obecnieyenne: MS




Windows (Microsoft Imagine Premium 3 year mo
cyOnuieH3noHHoOMy qoropopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), SAunexc.bpaysep
(oreuecTBeHHOE CBOOOAHO pacmupocTpansemoe 110),
Kowmmnac 3D (crynenueckas Bepcusi), FreeCAD
(cBoboaHO pacmpoctpansemoe [10), RepitierHost
(cBoOOIHO pacnpocTparsemoe 110)

HnTepHeT ¢ o0ecneyenueM gocryna B JUOC

5.3 CoBpemeHHbIe TpodeccCHOHAILHBbIE 0a3bl JaHHBIX W HH(OPMALHOHHbIE
CIIPaBOYHbIE CHCTEMBI.

IMepeuvens CIIBA u UCC no qucuuniimnHe
1. denepanbhbiii moptan «Poccuiickoe odpazoBanue» - http://www.edu.ru. Jloctyn cBoOOIHBIH
2. UndopmanmonHas cucrema «EnnHOe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcamy -
http://www.window.edu.ru.
3. ®enepanbHbIil EHTP HHOPMAITMOHHO-00pa30BaTEIbHBIX pecypcoB - http://fcior.edu.ru.
JlocTym cBOOOTHBIA.
4. ®deaepanbublii noptan "MHPOpMAIIMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJIOTHH B 00pa3oBaHuy’
- http://www.ict.edu.ru/.
5. Caiir MunuctepcTBa 00pa3oBanust U Hayku P®. - Pexxum mocryma: http://www.mon.gov.ru.
JlocTym cBOOOTHBIA.
6. Eaunas komeknus nupoBbix 00pa3oBaTesibHbIX PecypcoB.- Pexxum goctyma: http://school-
collection.edu.ru/
7. Eaunoe OKHO J0CTyMa K 00pa3oBaTeabHbIM pecypcam. Pasznen O6pa3oBanue B 001acTi
TEXHUKHU U TexHosoruit — http://window.edu.ru/?p_rubr=2.2.75



http://www.edu.ru/
http://www.window.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/
http://www.mon.gov.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/?p_rubr=2.2.75

6 Huble cBeeHUA U (M) MATEPHATBI.
6.1.1lpumepHbIe TeMbl NMCbMEHHBIX Y4€OHBIX PadoT

6.1.2
odyyaromemycs.

KoHTpoJbHbIe

padorsl/

Tembl 101 pedepaTon

03O\ LN kW —

. TexHonorust crepeonutorpaduu.

. DKCTpY3UOHHAs IeYaTh.

. TexHonorus TaMUHUPOBAHUSL.

. TexHODOTHS IBETHO CTPYHHOM IE€YaTH.
. TexHonorus BEIOOPOYHOTO JIa3epHOTO CIIEKAHMUS.
. TexHonorust BHIOOPOYHO JIA3€PHOM TUIABKH.
. ATUTUBHBIE TEXHOJIOTUU B MEJIULIUHE.

. AJITUTUBHBIE TEXHOJIOTUU B OOOPOHHOMN MPOMBILIUIEHOCTH.

pedepartnl/

HHAUBUAYAJIbHBIC 3aJaHuA

9. AITUTUBHBIE TEXHOJOTUH B MUIIEBON MTPOMBIIIUICHHOCTH.
10.AnANTUBHBIE TEXHOJIOTUU B KHHOUHTYCTPUH.
11.AnuTUBHBIE TEXHOJIOTUU B UTPOBOM UHIYCTPUH.

12. AnAMTUBHBIC TEXHOJIOTHUH B IPUTOTOBJICHUH TIPOJIKTOB.

13. AIAUTUBHBIE TEXHOJIOTUU CTPOUTETHCTBE 3IAHUI U COOPYKEHUH.

14. AnauTUBHBIC TEXHOJIOTHU B a3POKOCMHUUYECKOMH chepe.

15. PeMH>XUHUPUHT B TEXHOJOTUYECKOM ITPOLIECCE U3TOTOBIICHUS U3ICTUH.

6.2. [IpuMepHbIe BONPOCHI M 3aJaHusl / 3a1a4M JJIsl IPOMEKYTOYHON aTTeCTAUM
dopma NpoMeKyTOUHON aTTeCTalluu IK3aMeH
Tabnuna 5 — Tunossle (IpUMEPHBIE) KOHTPOIbHBIE BOIPOCH! U 3aAaHUS

Pasznenst 1 TeMBI

[IpumepHBIE TEOpETHUYECKUE
BOITPOCHI

[IpumepHBbIe MpaKkTUYECKUE 3a7aHMs H
(unn) 3agaun

Cemectp 8 3auer

Pa3aesns! 1ucHUIIIIHMHBI

1. Texnonoruu u
Matepuaibl 3D-nedatu

1. Knaccupukanust TeXHOIOTUH
3D-neyarn.

2. Tunnunele obJacTu
npuMmenenus FFF-meuatn.

3. [IpeumymecTra u
orpanmueHus cTpywHoit  3D-
MevyaTy.

1. 3anonaure TaAOIMIY «AIITUTHBBIHE

TCXHOJIOTHUN»

2. llognummre COCTaBISIOMINE 3JIEMEHTHI
IIPUHTEPA.
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2. TIpoekTupoBaHue st
3D-neyatu

1. CrpykTypbl TOAIEPKEK U
HampaBjieHue medatu s FFF-
MICYaTH.

1. 3anonamre TAOMUIy CTaHAAPTHBIX
3HAUEHUH TOJIIUHBI CJIO0A II0 KaKIoH
TEXHOJIOTHH.




2. OcobeHHoCcTH
MPOEKTUPOBAHUS ISl CTPYUHOU
3D-nreuaTn.

Texsioncon Crangapman
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CTPAKaS NRLATS

Meqarn (ERFYPOUIFM R2LUPTTROM
DALS/SLM

2. 3anonnute Tabmuny Croiikue (Hopmbl
3ammonHenus B FFF.

PP Soa—

KomMnerennuu
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[IpakTuyeckas pabota Nel.
H3roTosienue POTOTHUIIOB
MOHOJIUTHBIX H3JENUN TPOCTHIX (POpPM.
3ananue: Pa3paborarh MOeIb MPOCTOM
¢dopmer st 3d medaru. IlomoGpath
TEXHOJOTHIO  TEYaTH.  BBIMOJHHUTH
neJatb. BBIMOTHUTE 1MOCTOOPAOOTKY
H3JICITHSL.

CocraButens (u):

(Pamunus, unuyuaner u dondcnocms npenodasamensi (et))




