MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.04.01 UndopmMaTHKa U BHIMHCINTEIbHAS TEXHUKA
HaumeHnoBanue o6pa3oBarebHOli nporpaMMsel . HHGopManoHHbIe U BBIYHCIUTEIbHBIC TEXHOJOIHH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MOJAEJIUVIEPBI COBPEMEHHBIX CAIIP

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

1 cemecTp - 16 yacoB;

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 109,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JlaGopaTopnasi pabora
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu NewwnxnHa W.E.

WaenTudmKaTop R43d0f8a8-LeshikhinalY-ac93cd1]

N.E. Jlemuxuna

(OJDKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens

(mozmycs)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

(pacmudpoBKka HOIIHCH)

o Bnageney, AHOpeeBa W.H.
06pa30BaTeJILHOI/I HpOFpaMMI)I WaeHTudHKaTop Rb5322c60-AndreevalN-0472a135 I/I.H. AHI[peeBa
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmucs) (pacmudpoBka
TIOJIITHCH)

3aBeyIOIIMI BBITYCKAIOIICH

MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, Tonopkos B.B.
Ka(bez[pbl WaeHTudHKaTop Rc76a6458-ToporkovVV-1f71al3] B.B. TOHOpKOB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOAIIHCH)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Heap ocBoeHMSsI MUCHUILUIMHBI. HU3YYUTh BO3MOXHOCTH coBpeMeHHbIXx CAIIP nns co3pganus
neTaneit 1 cOOPOK CIIOKHBIX H3ACTUi
3agaun QM CHMILINHBI
- OCBOECHHE BO3MOXKHOCTEN reOMETPUUECKUX MoJieiepoB coBpeMeHHbIXx CAIIP;
- OCBOEHHE MIPUHITUIIOB MTOCTPOEHUS TeOMEeTprUUecKuX siziep coBpeMeHHbIXx CAIIP;
- OCBOEHHE OCOOEHHOCTEN MOCTPOEHUS IOBEPXHOCTHBIX U TBEPAOTENIBHBIX MOJIENIEH;
- OBJIQJICHUE COBPEMEHHBIMH CIIOCOOAMH CO3AaHUs MTapaMeTPHIECKUX MOJIEIICH;

- IpHOOPETEHNE HABBIKOB CO3JJaHUsl JIeTaleld U COOPOK CPEeCTBAMU COBPEMEHHBIX OOJIBIINX
CAIIP.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
[TK-1 Cnocoben W -3nk-1 [Ipumensier YMCTb.
OCYILIECTBIISATh MEHEJDKMEHT | IIPUHLIMIIBI TIOCTPOEHUS - pa3pabaThIBaTh KOHCTPYKTOPCKYIO
IIPOEKTOB, INIAHUPOBATh CTPYKTYPHBIX U AOKYMCHTAIUIO UL COIIPOBOKIACHHA
paboThl, pa3pabaTbiBaTh (YHKIIMOHATBHBIX CXEM KOMIUICKTYIOIINX CPEACTB
perjJaMeHTHbIE IOKYMEHTBl | COBPEMEHHBIX CPEICTB BBIYHCITUTEIILHON TEXHUKH HA BCEX JTalax
BBIYUCIIUTEIILHON TEXHUKU U JKA3HCHHOTO IHKJIA.
CIEIIPOIIECCOPOB
[TK-2 Cnioco6en npumensaTs | UI-4mk-2 Ucnons3yer metoasr | 3HATD.
METO/I0JIOTUH Pa3pabOTKH pa3pabotku I10 mns co3nanus | - BOSMOKHOCTH COBPEMEHHBIX CAIIP ns
IIPOrPaMMHOTIO TPEXMEPHBIX N300paKeHUI pa3paboTKH feTaneii 1 CO0poK;
obeceyeHUs - METO/Ibl IOCTPOEHUS TapaMeTPUUECKUX
KPHUBBIX U IOBEPXHOCTEH, TBEPJOTEIbHBIX
MOJIEIICH.
YMETh:

- ACII0JIB30BATh U3Y4YEHHBIE METO/IbI
CO3/IaHUSI MOJIEJIEN Pa3JINYHON CII0KHOCTH
Juis paspabotku [10;

- [10JIb30BAThCSI CUCTEMOM KOMaH]|
coBpemeHHbIX CAIIP nist pazpaboTku
MOJIeNEH CIIOKHBIX U3JICTHI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TpodeccrmoHanmbHON  00pa3oBaTelbHON MpOrpamMme
WndopmanonHsle ¥ BbIYHCIUTENbHBIE TexHoioruu (namee — OIIOII), HampaBineHHs NOATOTOBKU
09.04.01 Nndopmatuka ¥ BBIUMCIUTEIbHAS TEXHHKA, YPOBEHb O0Opa30BaHUs: BbIcliee 0oOpa3zoBaHHE -
Marucrparypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh CTPYKTYPY U BO3MOXKHOCTU coBpeMeHHbIX CAIIP

- 3HaTh UMETh 0A30BbIE 3HAHUSI MATEMATUYECKOTO arnmapaTa Jisl pelieHus 3a/1a4 MOAEeIUPOBaHUS
- yMeTh UMeTh HaBbIKU paboThl B CAIIP HMXKHETO ypoBHA

Pe3ynbrarhl 00yueHus, OIY4EHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOIUMBI IIPU BBINOJTHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.







3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [onstue XXIIU. Mecto 8 1 2 - - - - - - - 6 - Ilodz0moeKa K meKyuiemy KOHmpoJiio:
reoMeTpHYECKON IToBTOpenue matepuana mno paszaeny "[lonsarue
MOJIEJIM Ha Pa3InYHBIX JKIIN. MecTo reoMeTpudecKoi MoAenu Ha
stanax JXIH. pasnuunbix atanax XKIUW. Knaccudukarms
Kraccudukanms reoMeTpUUYecKux Mmoaene. Ilpumepsl
reOMETPHUYECKUX reoMmeTpuueckux saep. Knaccupukanns
Mozeneil. [Ipumepst coBpeMmeHHbIX CAIIP"
TEOMETPUYECKHX ATIEP. H3yuenue mamepuanog 1umepamypHbix
Knaccudukarus UCIOYHUKOG:
coBpemenHbix CATIP [4], 22-33
1.1 | Hounsrue XXIU. Mecto 8 2 - - - - - - - 6 - [5], 12-15
reOMETPUIECKON
MOJICIIM Ha Pa3IMYHBIX
stanax JKI{N.
Knaccudukanus
reOMETPHUYECKUX
Mozeneil. [Ipumepst
reOMETPUUYECKHUX S/IeP.
Knaccudukarus
coBpeMeHHbIX CAITP
2 KpuBble Ha miuockocTu 23 4 4 - - - - - - 15 - Ilodzomoeka k n1adopamopnoit padome: Jns

U B TPEXMEPHOM
MIPOCTPAHCTBE.
AJNTOPUTMEI CO3TaHUS
MOBEPXHOCTHBIX
mopeneit. [Tousarue
000JI0YKH TBEPOTO
Tena

BEITIOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
HE00XOIUMO TPEABAPUTEIHLHO U3yYUTh TEMY H
3aJ1a4y BBHITIOJHEHUS JIA00PpaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasnene "KpuBbie Ha TUIOCKOCTH U B
TPEXMEPHOM MPOCTPAHCTBE. AJITOPUTMBI
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2.1 Kpussle Ha IIIOCKOCTH 23 15 CO3/1aHUs TOBEPXHOCTHBIX Mozenel. [lonstue
U B TPEXMEPHOM 000J104KH TBEPJOTo Tena" MaTepuay.
MIPOCTPAHCTBE. H3yuenue mamepuanog 1umepamypnoix
AJITOPUTMEI CO3IaHUS UCHOYHUKOG:
TIOBEPXHOCTHBIX [1], 71-207, 262-275
Moaeneit. [TorsaTue [2], cTp.12-33
000JIOYKH TBEPIOTO [4], 22-33
Tema [6], 104-130
3 TBepaoTensHbIE 23 15 Iloozomoeka Kk nadopamopnoii pavome: J1ns
MOJIeNH BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
3.1 TBepaoTenpHbIC 23 15 HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
MoJienu 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK K€ N3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzgene "TBepaoTensHbIe MOENH" MaTepuay.
Ilo020mo6Ka K KOHMPOILHOU padome:
V3y4eHne MaTepHaoB 10 pa3aery
TBepaoTenbHbIe MOJEIH U IIOATOTOBKA K
KOHTPOJIBLHO# pabdore
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 276-323
[4], 479-507
[7], 32-44
4 [TapameTpudeckue 14 10 Iloozomogka k nabopamopnoit padome: Jns
MOJIETTH BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
4.1 [TapameTpudeckue 14 10 HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
MOJIeIH 3aj1a4M BBITIOJIHEHMS JTA0OpaTOpHOil paboThI, a
TaK e M3y4HTh BOIIPOCH BAPUAHTOB
00paboTKH pe3yNbTaTOB [0 H3YYCHHOMY B
paznene "l[lapamerpuueckue moaenu"
Marepuay.
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 324-428
[7], 65-88
5 Tlonstue neranu u 31 25 Iloozomoeka K rabopamopnoii padome: J1ns

CcOOPKH B COBPEMEHHBIX
CAIIP. Bo3moxxHOCTH

BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HE00XO0IMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
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CO37aHus JeTalleh U
cOOpPOK COBPEMEHHBIMU
CAIIP

3a/1a4H BBITIOJIHEHUS JTA00OPaTOPHOit paboThI, a
TaK e M3y4HTh BOMPOCH BAPUAHTOB
00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B

5.1 Ilonarue neranu u 31 2 4 - - 25 - pasnene "lIloHsTHE AEeTany U COOPKH B
COOPKH B COBPEMEHHBIX coBpeMeHHBIX CAIIP. Bo3MokHOCTH cO31aHMs
CAIIP. Bo3moxxHOCTH neraneil u coopok cospemeHHbIMU CAIIP"
CO3JaHMsl JeTalel U Marepuainy.
cOOpPOK COBPEMEHHBIMHU H3yuenue mamepuanog 1umepamypHbix
CAIIP. CpencrBa UCHOYUHUKO8:
CO3aHUs [3], 13-58
peanucTHYECKUX [5], 41-52
HU300paKeHUIA B
mozemnepax CAIIP.

6 O6MeH 9 2 2 - - 5 - Iloozomoseka Kk nabopamopnoi pabome: Jlns
F€OMETPUUYECKUMU BBIMOJTHEH U 33JJaHUI TI0 JTAO0OpaTOpHOU padboTe
MOACISIMA MEKIY HeO6XOILI/IMO npeaABapUTECIbHO U3YYNUTh TEMY U

pazmuuabivu CAITP 3a71a4M BBITIOJIHEHHMS J1TAOOpaTOpHOil paboThI, a
6.1 Cnoco0b1 0OMeHa 9 2 2 - - 5 - TaK >K€ U3y4UTh BOIIPOCHI BAPHAHTOB
nanHsiMu B CAITP 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszgene "OOMeH reOMETPUISCKUMH MOJICIIIMU
Mexay paznnaasiMu CAIIP" matepuany.
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[4], 463-473
[5], 166-183
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 16 - 0.5 76 335
Hroro 3a cemecTp 144.0 16 16 - 2 - 0.5 109.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Housmue JKIIU. Mecmo ceomempuueckoul mooenu Ha paziuynsix smanax KLU,
Knaccudurayus ceomempuueckux mooeneu. Illpumepvr 2eomempuyeckux soep. Knaccuguxayus
cospemennvix CAIIP

1.1. ITonstue XIIM. Mecto reoMmeTprudecKoi MOJIeNM Ha pa3iudHbIx dTanax JKIN.
Knaccugukarus reomerpudyeckux mozaeneit. [lpumepsr reomerpuueckux saep. Kinaccuduxanms
coBpeMeHHbIx CAIIP

Knaccudukanus CAIIP. Ilonstue xuzHenHoro uukna usgenus (OKLW). eomerpuueckas
MoJieJb M €€ HCHoJb30BaHUEe Ha paznuuHbix dtanax JKLUW. Knaccudukanus reoMerpruueckux
Mozeneld. ['eoMmerpuyeckue MOAEIM B JIBYMEPHOM M TPEXMEPHOM IMpocTpaHcTBe. [Ipumepst
reomeTpuueckux saep u ux ocooennoctu: ACIS, Parasolid, Granite, C3D Modeler..

2. Kpusvie na niockocmu u 6 mpexmepHom npocmpancmee. Aneopummbvl co30anus
nosepxnocmubvix mooeneti. Ilonamue 06010uKu meepoozo mena

2.1. KpuBble Ha TUIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTBE. AJITOPUTMBI CO3TaHUS
MOBEPXHOCTHBIX Mojieneil. [Tonstue 000104Ku TBEpOTO Tena

Mogens TpexmMepHOW U IUIOCKOW KpuBOW. Ilapamerpuueckoe mpencTaBieHUE KPUBOM.
[TpocTpaHcTBO MOJAENM U MapaMmeTpuieckoe MmpocTpancTBo. CrocoObl mapaMeTpu3aluid KPUBOIA.
Hcnonbs30BaHue anmpoOKCUMAalMM W UHTEPHONSALUH JUISL CO3/aHHUSI T€OMETPUUYECKUX MOJECIIECH
KpuBbIX. [loHsATHE craiiHOB. AMNNPOKCHUMAIMS KPHUBBIX C IMOMOIIbI0 KYOHYECKHUX CIUIAiHOB,
KpUBBIX JpmuTa, bezpe. CocTaBHBIE KPUBBIE HA OCHOBE KYOMUECKUX CIUIAHOB, KPUBBIX DPMHTA U
KpuBblx besbe. PaumonansHbie kpuBble besbe. IlocTpoeHne KOHMYECKUMX CEUEHUH Ha OCHOBE
panuoHanbHBIX KpuBbIX besbe. Co3naHue Moenn OKPYKHOCTH Ha OCHOBE pallMOHAJIbHBIX KPUBBIX
bespe. B-crumaitHoBele KpuBble. OTKpbITBIA M nepuoguyeckuid B-cmaiinbl. CocTtaBHble B-
CIUTAHOBbIE AaNIPOKCUMHUPYIOLIUE KpPUBBIE TPETbEM CTeNeHH. ANMNPOKCUMAIUs KpPHUBBIX C
nomoibio B-crmaitHoB mpousBosibHOM creneHu. Mcnons3oBanne NURBS nns anmpokcumanun
kpuBbIX. OcHoBHBIE cBoOMcTBa KpuBbIX NURBS. MecTo reomerpuueckux Mojenei, HCTIONb3yIOIMUX
annpokcuManuio ¢ nomompeio NURBS, B coBpemennsix CAIIP. Knaccugukanus crnoco6oB
IIOCTPOEHUS TEOMETPUUIECKOMN IMOBEPXHOCTHBIX Mojenu. [lonuronaneHble ceTky. TUIBI TOJUTOHOB.
[ToBepxHOCTHBIE MO/IENH CBOOOAHOM (opmbl. IToBEpXHOCTH, MOCTPOEHHBIE IO KUHEMATHUYECKOMY
MPUHIIMITY: TIOBEPXHOCTh BpallleHus, IepeMenieHus(Sweep), moctpoenue mo cedeHusMm (loft).
ChnaiiHoBble  MOBEpXHOCTH. [loBepXHOCTH, TIOJy4EHHBIE Ha OCHOBE  aAIlIPOKCHMALUH.
YeTbipexyroibHble U TPEyroJibHble MOBEepXHOCTH. [loBepxHOcTH be3be, B-crmaiiH moBepXHOCTH,
NURBS nosepxHoct. IloBepXHOCTH, NOCTpOEHHBIE Ha OCHOBE THOBepxHOcTeil. (Ob6onouka
TBEPJOTO TeJIa — IOBEPXHOCTHAS MOJEIIb..

3. Tgeepoomenvrvle mooeau

3.1. TBeproTenbHbIE MOJETH

TBepmoTenpHbIE  MOJAENU:  MOJENbh  KOHCTPYKTMBHOW  reomeTrpuu, B-rep  mojensb,
JEKOMIIO3UIIMOHHBIE Mojenu. TBepoe Teno, Kak Tomosornyeckuii o0bekT. CocTaBistomiue
000JIOUKH TBEPJOrO Teja: BeplInHa, pedpo, rpaHb, UK. LlenocTHOCTH TBEpAOrO Telna U €ro
o6onouku. CooTHomieHus OJinepa. OTHOPOTHOCTH 000JOYKH TBepAoro Tena. Omnucanue
reoMeTpuueckoil Gopmel TBepAoro Tena. Mojaenb KOHCTPYKTHBHOW TeOMeTpHH (C-rep MOJEh).
[Tpocreiimue Tena — 6a3oBble d7eMEHTHI (GOPMBI, UX OMHMCaHHWE. byleBbl onepanuy Haja TeJIaMu.
ByneBsl anropuT™Mbl. DKBUIUCTAHTHBIE U CUMMETpUUHbIe Tena. [lonstue @uvepca. TBepabie Tena,
MOCTPOCHHBIE TI0 KHHEMaTWdeckoMmy mpuHOHIY. CTPYKTypbl JaHHBIX JUJII  XpaHEHUS
MaTEeMaTHYECKOTO OMHCAHUS TBEPAOrO Teja: JAEPEBO MOCTPOSHUS — JJISl MOJEIH KOHCTPYKTUBHON
TeOMETpUH, CTPYKTypa st B-rep wmomenu — cTpykTrypa moiypedep, KpbUIbeB pedep;
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JCKOMIIO3UIIMOHHBIC MOACJINU — BOKCCIIBHOC HpGI[CTaB.HGHI/Ie, SAYCCUYHOC, C IMOMOIIBIO OKTAHTHBIX
nepeBbeB. [IpouienypHbIil U J€KIapaTUBHBIN MOIX01 K CO3/TaHUIO TBEPAOTENbHBIX Mojenel. [Ipsamoe
U KOCBCHHOC peI[aKTI/IpOBaHI/Ie TBCpI[OTeJIbHBIX MOI[GJIef/'I..

4. Hapamempuueckue mooenu

4.1. [TapameTpuueckue MOaEIU

[Tapamerpuueckue Moaenu M uX Kiaccuukanus. Turbl MapameTpu3aluu: TabaudHasi,
uepapxuyeckas, reoMeTpuueckas, BapuanuonHas. [Ipumepsl pa3auyHbIX TUIIOB MapaMeTPUUECKUX
Mojenel, ucnoyib3yeMblx B coBpeMeHHbIX CAIIP. Hepapxuueckas napamerpusaiu. I[lonstue
Ponurens- Iloromok. ['eomerpuyeckue orpanuueHus. JJekiiapaTuBHBIN U IPOLIEYPHBIN TOAXOABI K
co3ganuto mojneneil. lloHsTue MArkoW M JKECTKOW MapaMeTpu3auuu. BapuainmoHHsle cBs3U
TEOMETPHUECKUX OOBEKTOB. BapuanuoHHbIE pemiarend. BbIUUCICHHE TeOMETPUYCCKUX
XapakTepucTuk. ['eomerpuueckue cBsizu. AcconuaTuBHOEe mpoektupoBanue. OOBEKTHO-
OPUEHTUPOBAHHBIE MOJICTIH. .

5. Housamue oemanu u coopru 6 cospemennwvlx CAIIP. Bosmooichocmu co30arnus demanel u
cbopok cospemennvimu CAIIP

5.1. Ilonsitue neranu u coopku B coBpeMeHHbIX CAIIP. Bo3aMo)kHOCTH cO3/1aHus eTaneii u
coopok coBpemenHbIMU CAIIP. CpenctBa co3ganus pealucTUYECKUX N300paKeHHU B MoieIiepax
CAIIP.

Komanger cozmanms neraneid B Oombmmx CAIIP na mpumepe CAIIP Creo Parametric u
Inventor. JIBa moaxoma k cosnanuio cOopok ("cBepxy-BHu3", "cHu3y-BBepX'). OcoOeHHOCTH U
otnmuumsi. CriocoObl CO37aHMs COMPSDKCHUH (IapaMeTpudeckux cBsizell) B cOopke. Paspabotka
JIeTand B peXuMme cOOpKH. ANTOPUTMBI yAalleHUs HEBUAMMBIX JUHHUHM ISl pEelIeHUs 3aJauu
CO3/IaHUSI PEAIUCTUUYECKUX N300paKEHUH. .

6. Obmen ceomempuyecKumu Mooeasamu mexucoy pazruynvimy CAIIP

6.1. Crioco0n1 ooMena manasiMu B CATIP

[Tpsimoii u KOCBeHHBIN crtocod oOMeHa naHHbIMU. Helitpansabie popmatsl -IGES, DXF, STEP,
ACIS, PARASOLID,STL. ®opmaTsl aisi TBEpAOTEIbHBIX MOJENEH, HCIOJIb3yeMble Ha 3Tare
npoekTupoBanus. DopMaThl, HCTIOIB3YEeMbIE AJISl pelieHus 3a1a4d Apyrux 3tamnos XK.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JIBymepHast Mozienb B coBpeMeHHbIX CAIIP — scku3 as TpexMepHoit Mojienu;
2. Komanpl co3nanus TBepaoTenbHbix Moaenei B CAIIP;
3. Pa3paboTka cOOpKM Ha OCHOBE CO3/IaHHBIX paHee JeTajei;
4. OcobenHocTu coznanus coopok. Pazouenue cOopku Ha aeranu. Pazpaborka
TBEPJOTENbHBIX MOJIeNEH neTasei.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)




1. OO6cyxnenue marepuaioB no keiicam pazzaena "[lonstue XXIM. Mecto reomerpuyeckon
Mozenmu Ha pasmmuHbix dTanmax JKIU. Krnaccudukamus reoMeTpudecKuXx MOCICH.
[Tpumepsl reomeTpudeckux suep. Knaccudpukamnus coppemennsix CAITP"

2. OOcyxneHue mMaTepualoB Mo kKehicam paszena "KpuBble Ha TUIOCKOCTH M B TPEXMEPHOM

MPOCTPAHCTBE. AJNTOPUTMBI CO3JaHHUS TIOBEPXHOCTHBIX Mojenei. [loHsaTue 00009KH

TBEpAoro tema"

OO6cyxeHre MaTepuaioB Mo Keiicam pasnena "TeBepaorenbHbie MOaETH"

OO6cyxaenrne MaTepuaioB 1o keiicam pasjaena "[lapamerpuueckue moaenn"

5. OOcyxaeHue MatepualioB 1o keiicam pazzaena "[lonarue aeranu u cOOPKHU B COBPEMEHHBIX
CAIIP. Bo3MOXHOCTH co3aaHus AeTayiel u cOopok coBpemeHHbIMU CATIP"

6. OOcyxneHue MarepualioB Mo keiicam pazgena "OOMEH TeOMETPUYECKHUMH MOJACISMU
Mexany paznuuabiMu CATIP"

How

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI

10



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI U (o

MHUPYEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIC PE3YAbTAThl 00YUEHUS 110

Howmep paznena

OneHouHOE CpE€ACTBO

e —. Konbr JTUCHUTLIUHEI (B (THI ¥ HAUMEHOBAHUE)
(8 cooTBETCTRHH ¢ pasnenom 1) WHUKATOPOB | COOTBETCTBUHU C 11.3.1)
1]2[3[4]5]6
3HaTh:
METO/IBI TOCTPOCHUS MAPAMETPHHECKHX KPHBBIX H | 1y T-dimes + 4 Konrponsnas pabora/Kontponabnas padora
MOBEPXHOCTEH, TBEPAOTEIbHBIX MOJIEIEH "TBepaoTesbHbIe MOJIETIH"
BO3MOXHOCTH coBpeMeHHBIX CAITIP mst V-4 I KonTponbras padora/KoHTposibHas paboTa
pa3paboTKu AeTalIel U COOPOK "TBepaoTesbHbIe MOJICTH"
Ymersb:
pa3pabarbIBaTh KOHCTPYKTOPCKYIO JlaGopatopHas paboTa/3ammura 1a00paTOpHON pabOTHI
JOKYMEHTALUIO JUIsl COIPOBOXKICHHS V-3 4|y | N «Pa3paboTka cOOpKM Ha OCHOBE CO3aHHBIX
KOMIUIEKTYIOIINX CPEACTB BEIYUCIUTEILHON ) paHee jeTaiei
TEeXHUKU Ha BCEX 3TaNax KU3HEHHOI'O IIMKJIA
MOJIb30BAThCSl CHCTEMON KOMaH]] COBPEMEHHBIX JlaGopatopHas paboTa/3ammura 1a60paTOpHON pabOTHI
CAIIP nyst pa3paboTKu MOJIENEH CIOMKHBIX Nel: «/IBymepHast Mmozeinb B coBpeMeHHbIX CAIIP —
U3Ienuit ACKU3 ISl TPEXMEPHON MOJIEIN»
N-4rkc-2 t ot JlaGopatopHas pabora/3amura 1abopaTopHON pabOThI
Ne3: «Ocobennoctu co3nanus coopok. Pazdbuenne
cOopku Ha eranu. Pa3paboTka TBEpAOTEIbHBIX
MOJEJICH JeTaJei.
HCIOJIb30BaTh U3yYEHHbIE METO/IbI CO3aHUs JlaGopatopHas pabora/3amura 1a6opaTopHON pabOThI
MOJIeJIeH Pa3InYHOM CII0KHOCTHU ISl pa3paboTKu Ne3: «OcobennocTu co3panusi coopok. PazOuenue
I10 cOopku Ha eranu. Pa3paboTka TBEpAOTEIbHBIX
NJT-4mk.2 + | + | + MOJCJICH AeTaey.
JlaGopatopHas pabora/3amura 1a60paTopHON pabOTHI
Ne4: «Pa3paboTka cOOpKM Ha OCHOBE CO3/TaHHBIX
paHee AeTalen»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KonTponbras pabota "TBepnorensubie moaenu" (KontponbHas padbota)

Dopma peanuzanuu: [IpoBepka 3aganus
1. 3ammra naboparopuoi padotsl Nel: «/IBymepHas mojaens B coBpeMeHHbIX CAIIP — scku3
JUTIs TpexMepHoi monenuy (JlabopaTopHas pabora)
2. 3amuTta nabopaTopHoii paboTsl Ne3: «OcobeHHOCTH co3anust coopok. Pazonenune cOopku
Ha aetaynu. Pa3paboTka TBepOTENIbHBIX Mojieeh aeraneii». (JlabopaTopHas padorta)
3. 3ammra naboparopHoi padbotel Ne4: «Pa3zpaboTka cOOpKH Ha OCHOBE CO3JJaHHBIX paHee
netanei» (JlaboparopHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE NPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. l'omoBanos, H. H. I'eomerpuueckoe moaenuposanue / H. H. I'onoBanoB . — M. : ®u3martiur,
2002 .- 472 c. + CD-ROM . - ISBN 5-940520-48-0 .;

2. Jlemnxuna, . E. Mcnonb30BaHne OTKPBITHIX U NEPUOANUECKUX B-CrutaiiHOB A1 HOCTPOEHUS
TPEXMEpHBIX KpPUBBIX B reomeTpudeckux moaemiepax CAIIP : yaeOHoe mocoOue mno kypcy
"T'eomeTrpuueckoe moaenupoBanue B CAIIP" no nanpasnenuto "MHpopmMaTHKa U BRIYUCIUTEIbHAS
texHuka" / U. E. Jlemuxuna, M. A. ITuporosa, Mock. suepr. ua-t (MOU TY) . — M. :

Uz narensckuii som MOU, 2008 . — 36 c. - ISBN 978-5-383-00255-1 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=1462;

3. Jlemuxwuna, U. E. Metoauka pa3pabOTKu T€OMETPUYECKHX MOENEH 10 KHHEMaTHYECKOMY
npunuumny cpeacrsamu CAIIP Pro/ENGINEER (Creo Parametric) : MeTogudeckue yka3aHus 1o
kypcy "T'eomerpuueckoe moaenuposanue B CAIIP" no nanpasnenuto "MHpopmaruka u
BerunciutenbHas Texuuka" / Y. E. Jlemuxuna, M. A. [Tuporosa, Ham. uccnen. ya-t "MOU" . — M. :
Hzn-so MOU, 2017 . — 60 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9691,

4. JIn, K. OcuoBel CAIIP (CAD/CAM/CAE) : niep. ¢ anrin. / K. JIu . — CII0. : ITutep, 2004 . — 560
c. - ISBN 5-947237-70-9 .,
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5. Hopenxkosg, U. [1. Uadopmarimonnas noaaepxxka HaykoeMkux m3aenuii CALS-texunomnoruu / U.
I1. Hopenkog, I1. K. Ky3pmuk . — M. : U3n-Bo MI'TY um. H.D. Baymana, 2002 . — 320 c. - ISBN 5-
7038-1962-8 ;

6. lllukun, E. B. KpuBble 1 MOBEpXHOCTH Ha 3KpaHe KOMIIbIOTEpa : PYKOBOACTBO 1O CruiaitHam JiJis
nonb3oBareis / E. B. lukun, A. U. [Touc . — M. : [Imanmor-MU®U, 1996 . — 240 c. - ISBN 5-
86404-080-0 : 13.00 .;

7. Ymaxkos [I. M.- "Beenenne B maremaruueckue ocHoBbl CAIIP: kypc nekuuii", MI3naTenbcTBo:
"IIMK Ilpecc", Mocksa, 2011 - (208 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1311.

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitna BuaeokoHdepeHm;

5. Kommnac 3D;

6. AutoCAD/ T Flex CAD (Bepcus A o0Oydaromuxcs 1 npernojaBaTeneit).

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHbBIE pecypchbl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. ba3a nannbix auccepraumii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

12. Ba3a oTKpBITHIX JaHHBIX MHUHHCTEPCTBA TPYAA U CONUATBbHON 3aUThHI PD -
https://rosmintrud.ru/opendata

13. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. Ba3a oTKpBITHIX JaHHBIX MHMHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

15. Ba3a oTKpbITHIX 1aHHBIX PocuamonnTopunra - http://www.fedsfm.ru/opendata

16. Uudopmanmnonno-cnpapounas cucrema «Kongexc/Texakcenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaUMCHOBAHHC
VY4eOHble ayAUTOpUN IS E-419, Yuebnas napTa, CTOJ IpenoiaBarTess, CTy, mKad st
[IPOBEACHUS JICKLIMOHHBIX ayauropus Kag. JIOKYMEHTOB, IIKad IS OJEKIbI,
3aHATHI U TEKYIIETO "BT" KOMIIBIOTEpPHAS CETh C BBIX0JI0M B MHTEpHET,
KOHTPOJIA MYJIbTUMEAUNHBIN IPOEKTOP, JOCKA

13




MapKepHas NepeIBIKHas1, HOyTOyK

K-120, MamuHHEIT

cepBep, KOHIUITUOHED

3an UBI]
VYyebHble ayAUTOPUU AJIs E-408, YuebOnas rapTa, CTOJ, CTOJI KOMIIBIOTEPHBIH, CTYIL,
MPOBEICHUS naboparopust CAIIP | kommbroTepHas CETh C BRIXOA0OM B MIHTEpHeET,

1a00paTOPHBIX 3aHATUI

MYJIbTUMEIUNHBIN IPOEKTOP, JOCKA
MapKepHas IepeBUXKHAas1, KOMIIBIOTEP
MEPCOHAIbHBIN

K-120, MammHHBIH
3an MBI]

cepBep, KOHAULIMOHED

Y4eOHble ayAUTOpUU IS
MIPOBE/ICHUS
MPOMEKYTOYHOM
aTTecTaluu

E-419, YueOnas
ayauropus kag.
"BT"

napra, CToJI IpernoAaBaress, Ty, mkad 1
JOKYMEHTOB, HIKa(b JJI OHEXK b,
KOMIIBIOTEPHAs CETh C BBIXOOM B MIHTEpHET,
MYJIbTUMEIUNHBIN IPOEKTOP, JOCKA
MapKepHasl IepeBHKHAs, HOYTOYK

K-120, MamuHHEIHA

cepBep, KOHIUITUOHED

3an MBI]
ITomewmenus s HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOJ
CaMOCTOSITEIIbHOW PabOThI KommbroTepHsIii MMCHMEHHBIN, BELIAJIKA JJI OEKIbI,

YUTAJIbHBIN 321

KOMITbIOTEPHAS CETh C BBIX0A0M B MIHTEpHET,
KOMIBIOTEP MEePCOHATBHBIN, PUHTED,
KOHJTUIIIOHED

[Tomewmenus nis E-411, CTOJI, CTOJI KOMITBIOTEPHBIN, CTYII, KA s
KOHCYJbTUPOBAHUS Jlaboparopus kad. JOKYMEHTOB, IIKad 1t oAk b1, TyMOA,
"BT" KOMITBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
KOMIBIOTEP NMEePCOHATBHBIN
[Tomerenus aist XpaHeHUs E-403, Cxnan CTOJI JUTsl pabOTHI C IOKYMEHTAMH, 1IKad,

o0opynoBaHus U y4eOHOTO
WHBEHTaPS

mkad A7 JOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Mopennepsl coBpeMeHHbIX CAIIP

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 3amura maboparopHoit pabotsl Nel: «JIBymepnas monens B coBpeMeHHbIX CAIIP — acku3 mms
TpexMepHor monenun» (Jlaboparopuas pabota)

KM-2 KontpoasHas padota "Teepaorenbasie Moaenu" (KonTpoasHas pabota)

KM-3 3ammura naboparopnoit pabotsl Ne3: «OcobeHHoCTH co3anus cOOpok. Pazouenne cOopku Ha
netanu. PazpaboTka TBEpIOTENBHBIX MOIeNel aeTanei». (JlaboparopHas padota)

KM-4 3ammura naboparopHoit pabotsl Ned: «Pa3paboTka cOOpKM Ha OCHOBE CO3/IAaHHBIX paHee JIeTaIci»
(JTaboparopnas paboTa)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM-

Howmep Pasnen nuClMIUINHEL KM:
pasjena Al et Henens 4 8 12 15

KM:

=
N
w
N

[Tonsitue XIIM. Mecto reomeTprudeckoi MoJiesId Ha
pasmunbix dtanax JKIU. Knaccudukanus reomeTpudeckix
moaenei. [Ipumepsl reomerpuueckux suep. Kinaccudukarms
coBpemeHHbIX CAIIP

[Tonsitue XK. Mecto reoMeTpruieckoil MOJIeu Ha
paznuusbix dTanax JKLU. Knaccudukanus reomeTpuiaeckux
moneneit. [Ipumepsr reomerprueckux siaep. Knaccuduxarms
coBpemeHHbIX CAIIP
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KpuBble Ha IIOCKOCTH U B TPEXMEPHOM IIPOCTPAHCTBE.
2 ANTOpPUTMBI CO3/ITaHUSI IOBEPXHOCTHBIX Mojenei. [lonsarue
000JI0YKHU TBEPAOro Teja

KpuBbIe Ha IIJIOCKOCTH U B TPEXMEPHOM ITPOCTPAHCTBE.
2.1 ANTOPUTMBI CO3/IaHUS IOBEPXHOCTHBIX Mojenei. [lonarue + + + +
000JI0YKH TBEPJIOTO TeJIa

3 TBeproTenbHbIE MOAETN
3.1 TBepaoTenbHbIE MOJIETU + + +
4 [TapameTpuueckre Moaenu
4.1 [TapameTpuueckre Moaenu + +
[Tonsitue netanu u cOopku B coBpeMeHHbIx CAIIP.
5 Bo3MoskHOCTH co3anus Aetanei 1 cOOPOK COBPEMEHHBIMU
CATIP
[Tonsitue neranu u c6opku B coBpeMeHHbIXx CATIP.
5.1 Bo3moxxHOCTH co3/ianus AeTaneil 1 cOOpoK COBpEMEHHBIMU +

CAIIP. CpeznctBa co3/1aHUs peaTUCTUYECKUX N300paKeHUH B
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mozeriepax CAIIP.

O0MeH reOMETPUICCKUMHU MOACTIAMHA MCKIY pa3sInYHbBIMU
CATIP

6.1

Cnoco0s1 0Omena nanasiMu B CATTP

Bec KM, %:

20

25

25

30
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