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NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;
2 cemecTp - 4,
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jlekuuu

1 cemecTp - 16 yacoB;

IIpakTnyeckue 3aHATHSA

1 cemectp - 48 yaca;
2 cemecTp - 64 yaca;
Bcero - 112 yacos

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 79,7 yaca;
2 cemecTp - 79,7 uaca;
Bcero - 1594 yaca

B ToM unciae Ha KIT/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

BKJIIOYas:

I'padpuueckas padora (uepTex)
KontpoabsHnas padora
TecTupoBaHue

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer c oneHKOM
3ayer c oneHKOM

1 cemectp - 0,3 yaca;
2 cemectp - 0,3 yaca;
Bcero - 0,6 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI OUMCHUIIJIUHBI.

HCIIO0JIb30BAHUEM CPCACTB aBTOMATU3allUU.

33[[3‘11/1 AUCHHUIIIMHBI

ABISICTCA M3y4YEHHE CHOCOOOB BBINOJHEHUS U 4YTEHUS
rpadpuveckux HU300paKeHHd OOBEKTOB M KOHCTPYKTOPCKOW JTOKYMEHTAIlUH,

B TOM 4YHCIC C

- n3yuenue tpedboBanuii cranaapToB ECKJI k opopMiaeHHI0 1 KOMIUIEKTHOCTA KOHCTPYKTOPCKOM

JOKYMCHTAIlUU,

- OCBOCHHCE IIPpaBUJI IMTOCTPOCHUS TOYCK HA IIOBECPXHOCTHU U TEPMHUHOJIOTHHN B obnacTu HH)KeHepHOfI

rpaduku;

- OCBOCHHUE MPABUJI U YCIOBHOCTEH M300paskeHns U 0003HaUEHUs Pe3bObl Ha YepTEeKeE;
- yMEHHUE U300paxkaTh Ha YePTEKE dJIEMEHTapHBIC TEOMETPHUECKHUE TeJIa Ha MIIOCKOCTH COTJIACHO

obum tpedoBanusam ECK/;

- IpuoOOpeTEeHNE HAaBbIKA TIOCTPOEHUS YepTEKeH MPOCTPAHCTBEHHBIX 00BEKTOB;
- OCBOUTb YMEHHUE CTPOUTh TOUKH U JIMHUM IO MIPUHAMIE)KHOCTH K Pa3JIMYHBIM IIOBEPXHOCTAM

rpaduuecKUMU METOIAMU;

- OCBOCHHME METO/I0B PELIeHUs I'papueCKUMHI METOJaMH 33JJaui O B3aUMHOM PACIHOJIO0KEHUN
F€OMETPUUYECKUX (OPM B IIPOCTPAHCTBE;

- N3Y4YCHHE BBINIOJHEHUS U YTCHUE YEPTEXKEN eTallel Pa3INYHOrO YPOBHS CII0XKHOCTH;

- IpHOOPETEHNE HaBbIKa BBIIIOJIHEHUS ICKU3a;

- IpUoOpeTeHne HaBbIKa U300paKEHUS U 1T0100Pa CTAHJAPTHBIX U3JEIUH JUIs pa3bEMHBIX
COCIMHEHUH C Y4ETOM CBOMCTB MaTEPHUAIIOB U AMHAMUYECKON HArpy3KH;

- U3yueHue opOpPMIICHHSI CXEM U IPYTUX KOHCTPYKTOPCKHX JOKYMEHTOB;

- IproOpeTeHNe HaBbIKA BHITIOJTHEHUS pa0OYHX YEePTEXeH AeTaln Mo YePTEeKy Buaa O0IIero;

- opopmiIeHHE TpaprUecKOi U TEKCTOBON MPOEKTHO-KOHCTPYKTOPCKOM TOKyMEHTAllUU B
COOTBETCTBUU C TpeOoBanusmu cranaaptoB ECKJI.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU A0CTUKEHUs] KOMIIETeHIIUIi

KOI[ U HAMMCHOBAaHHEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUSA
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-5 Cnocoben
YUUTHIBATh CBOMCTBA
KOHCTPYKHI/IOHHBIX
MaTepuasoB B
TCIIJIOTCXHHUYCCKHUX
pacueTrax ¢ yu4eToM
JOTUHAMHNWYCCKUX U TCIIJIOBBIX
Harpy30K

N-20mnk-5s JemoncTpupyer
3HAHHWE OCHOBHBIX IIPABUII
MIOCTPOEHHUS U OPOPMIIEHUS
ACKHU30B, UEPTEKEU U CXEM U
BBITOJHSET UX B COOTBETCTBUHU
¢ TpeOOBaHMUSAMHU CTaHIAPTOB C
MCIIOJIb30BaHNEM CTaHJIaPTHBIX
CPEJICTB aBTOMATU3ALNH
IIPOEKTUPOBAHUS

3HATh!
- [IpaBuna opopmieHHs 3CKHU30B B
COOTBETCTBUH C TPEOOBAHUSAMHU
CTaHJIAPTOB,

- IpaBUJIa MOCTPOEHUSI TOUEK Ha
MOBEPXHOCTH ¥ TEPMUHOJIOTHIO B 00J1aCTH
WH)XEHEpHOU rpadukuy,

- TpeboBanus crannaproB ECKJI k
0(pOPMIICHUIO U KOMIIJIEKTHOCTH
KOHCTPYKTOPCKOW TOKYMEHTALIUH.

YMETB:
- YUTATh YEPTEX U BBHIOIHATH pabounit

YEepTEkK JAETaJIU IO 4ePTEXkKy BUAA OOIIEro;
- QaHAJIM3UPOBATh B3aUMHOE PACIIOJIOKEHHE
reoMeTpUYECKUX OpM B MPOCTPAHCTBE U
CTPOUTH JINHUHU IIEPECCUCHUS
ITOBEPXHOCTEN;

- CTPOUTH TOYKU U JIMHUU 110
MIPUHAUIE)KHOCTH K Pa3IUIHBIM
MOBEPXHOCTSM TpapUUECKUMH METOJAMU;
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- periaTh 3aa4 O B3aHMHOM
PAacIoNIOKEHUH TeOMEeTpHIecKuX GopMm B
HPOCTPAHCTBE;

- n300pakaTh Ha YePTEKe FIEMEHTAPHBIE
reOMETPUYECKHE Tella Ha IIIOCKOCTH
coryiacHo o6mmuM TpedoBanusim ECK/I;

- BBITIOJIHSTH 3CKU3 331aHHOTO 00BEKTa B
COOTBETCTBUH C TPEOOBAHUSIMHU
CTaHAapTOB,;

- 0 OPMIISITH CXEMBI C UCTIOIB30BAHUEM
CTaHAAPTHBIX CPEACTB aBTOMATH3ALIUH
MPOCKTHPOBAHUS;

- opopMIIATh rpadMUECKyIO U TEKCTOBYIO
MPOEKTHO-KOHCTPYKTOPCKYIO
JOKYMEHTALIUIO B COOTBETCTBUU C
TpeboBanusimMu crangaptoB ECK/I;

- BBITIOJIHATH M YUTATh YEPTEIKHU JeTaneh
Pa3IMYHOTO YPOBHS CIOKHOCTH U
Ha3HAYCHUSI.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuumMHa OTHOCHTCS K OCHOBHOM Ipo(ecCHOHAIbHOW 00pa3oBaTeiabHON Iporpamme
Hudposuzamus B TEI0BOM 1 Bo30OHOBIIsIeMol sHepreTuke (nanee — OIIOIT), HanpaBieHus! TOATOTOBKU
13.03.01 TemnosHepreTuka M TEIUIOTEXHHWKA, YpPOBEHb 00pa3oBaHMA: BbICIIEe OOpa3oBaHHE -
OaxanaBpuar.

basupyercs Ha ypoBHE cpeiHero oouero oopazoBaHusl.

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

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 KommiekcHbIH uyepTex. 34 1 4 - 14 - - - - - 16 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
Bunasr UI'P KommnekcHsiit ueptex. UT'P Buas
11 Meton 34 4 - 14 - - - - - 16 - H3syuenue mamepuanog 1umepamypHnsblx
MIPOCLUUPOBAHMSL. UCHMOYHUKOG:
KoMIuIekCHBIIH YepTex. [3], 17-36
Buagt [7], 18-20
[9], 22-38
2 [MoBepxHOCTH 22 2 - 8 - - - - - 12 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
2.1 [oBepxHOCTH H 22 2 - 8 - - - - - 12 - WI'P Iosepxnoctu: 1.01.xx; 1.20.xx.
TTOBEPXHOCTH H3yuenue mamepuanog 1umepamyprbix
BpaIleHUs UCIOYHUKOB:
[2], 131-138
[7], 21-44
[12], 40-56
[13], 68-92
3 Ilepeceuenne 30 4 - 12 - - - - - 14 - Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
MOBEPXHOCTEN UI'P Ilepeceuenne noBepxHocTei: 1.33.xx
3.1 [Tepeceuenune 30 4 - 12 - - - - - 14 - H3yuenue mamepuanos 1umepamypHsLx
MOBEpPXHOCTEN UCHIOUHUKOG:
[5], 44-64, 126-141
[7], 40-59
[12], 80-94
[13], 112-165
4 Paspessl u ceuenus 40 6 - 14 - - - - - 20 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
4.1 Paspe3sl u ceuenus 40 6 - 14 - - - - - 20 - WI'P Pa3pessl u ceyenus : 1.62.xx ; 1.63.xx

H3yuenue mamepuanos numepamypHslx
UCMOUYHUKO6.

[1], 173-196




[7], 60-67
[10], 10-12
[13], 230-245

3a4er ¢ OLEHKOI 18.0 - - 0.3 - 17.7
Bcero 3a cemecTp 144.0 16 48 0.3 62 17.7
HToro 3a cemecTp 144.0 16 48 0.3 79.7
5 OcKu3HI ieTaneii ¢ 22 - 10 - 12 - Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
HaTyphl UI'P DOcku3 geranu ¢ HaTYpHI
51 DCKHU3BI AeTalIEH C 22 - 10 - 12 - H3yuenue mamepuanios iumepamypHnulx
HaTypsbl UCIOYHUKOG:
[1], 242-265
[8], 6-12
6 Cxema 3HepreTuyeckas 8 - 4 - 4 - Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
MPUHIMIHATbHAs BeinonHeHue 1o 3a/laHI0 CXEMBI
6.1 | Cxema sHepreruueckas 8 - 4 - 4 - SHEpPreTUUECKON MPUHIUITHATBHON
NPUHIUIHATbHAS H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:
[4], 16-24, 48-50, 74-78
7 COOpOYHEI YepTex U 64 - 32 - 32 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
cneruduKanys BeImomHATS 110 331aHII0 COOPOYHBIN YepTex U
7.1 COOpOYHEI YepTex U 64 - 32 - 32 - COCTaBUTH K HEMY CIIeLH(pHKAIHIO
cnenuuKaIs Tloozomoeka pacuemuvix 3a0anuii:
BEIMOMHATS pacyeTs! KPEeneKHbIX COeANHEHNUH
110 BApUAHTaM M BBIYEPTUTH 3T COETUHEHHS
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], 262-268, 314-331
[6], 262-268
[8], 18-24
[11], 27-51
8 YepTex neTaim. 32 - 18 - 14 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
JleranupoBanue Bemonuuts ¢ ueprexa BO uepTexu neranent
8.1 Ueprexu netanelt no 32 - 18 - 14 - I10 33/IaHHUIO MIpernoJaBaTelis
yeprexxam BO H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 331-348
[8], 36-42
3a4er ¢ OLEHKOi 18.0 - - 0.3 - 17.7




Bcero 3a cemecTp 144.0 - - 64 - ‘ - - - 0.3 62 ‘ 17.7

Hroro 3a cemecTp 144.0 - - 64 - - 0.3 79.7

HUTOro 288.0 - 16 - 112 - - 0.6 159.4

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauBuiyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; 'K- rpynmnoBsie KOHCYIbTAIMY 110 pa3aenaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Komnaexcunulii wepmesic. Buowi

1.1. Meron npoenupoBanusi. KoMmiekcHbIA yepTex. Buibl

[TocTpoeHrne OPTOTOHATBHBIX MPOEKIUI OTPE3KOB MPSIMBIX M IUIOCKuX ¢uryp. Ilocrpoenue
TpeThero Buja oOBEKTa MO JBYM 3aiaHHbIM. llonoxkeHue mpsmbIX U mIockocted B JlekapToBoit
cucreMe KoopauHaT. IlocTpoeHne KOMIUIEKCHOTO 4epTeka OOBEeKTa MO ero 0OBEeMHON MOJIEINH.
OtHocutenbHas (00bEKTHas) cuctemMa KoopauHaT. [locTpoeHue OCHOBHBIX M JONOJHHUTEIbHBIX
BUAOB. AHanu3 0a30BBIX 3JIEMEHTOB (OpMBI O0BEKTa NPEACTaBICHHBIX Kak 3D wmojens.
[TocTpoeHne KOMIUIEKCHOIO uepTexa oObekTa 1o ero o0beMHOM Mozenu. OTHOcHUTeNbHas
(oObekTHas) cucrteMa KoopauHaT. [locTpoeHne OCHOBHBIX W JIOTIOJIHUTEIBHBIX BUAOB. METOIBI
dopmupoBaHus TpapUUECKUX MoOJeled C HCHOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTU.

2. [losepxnocmu

2.1. TIoBepXHOCTH U MOBEPXHOCTHU BpalllEHUs

[ToBepxHoctn u Tena BpamieHus. Kiaccudukauus nosepxHocredl. Pemenue 3amad Ha
nepeceueHne NUIMHIPUYIECKOH, KOHUYECKOH M CQEpUUECKOr IMOBEPXHOCTEH C IJIOCKOCTSMHU.
Anann3 6a30BbIX 371€MEHTOB (hOpMbl 0OBEKTa mpejacTaBieHHbIX Kak 3D mopnens. Iloctpoenue
KOMILIEKCHOTO YepTexka peasibHoro o0bsexTa mo 3D moaenn. Metoabl popMupoBaHus rpadgpuaecKux
MOJIEJIEH € UCIIO0JIB30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOIOIHH.

3. Illepeceuenue nosepxrocmei

3.1. [lepeceuenne moBepxHOCTEH

AHamu3 ¢GopMbl JIMHHWHA TepecedeHus ¢ Tomomiplo 3D  Momeneil, BBINIOJHEHHBIX B
KOMIIBIOTEPHBIX TEXHOJIOTUAX. Pellenne 3a1a4 Ha OCTPOECHUE JIMHUN NIEPECEUEHUS TTOBEPXHOCTEN,
OJIHA M3 KOTOPBIX 3aHMMAET IPOCUMPYIOLIEe MOJIOKEeHHE. Penienne 3a1a4 Ha MOCTPOEHUE JIMHUN
MepeCeueHMs MOBEPXHOCTEN C MPUMEHEHUEM MTOBEPXHOCTU-TIOCpEeIHUKA. OnpeneneHrne BUANMOCTH
MOJTYYEHHBIX JIMHUM MEPECEUCHUSI U OYEPKOBBIX JTUHUM.

4. Paszpe3svl u ceuenus

4.1. Pa3pessl u ceueHus

Ceuenuii 3alaHHBIX TEOMETpPUYECKHX OO0BEeKTOB. IlocTpoeHue wu3o0pakeHH! OOBEKTOB, B
KOTOPBIX MPUMEHSIOTCS TPOCThie pa3pesbl. [locTpoeHne n300pakeHUl OOBEKTOB, B KOTOPBIX
MIPUMEHSIFOTCS CIOXHBIE pa3pesbl. [locTpoeHne n3o0pakeHnii 00HEKTOB, BKIIOUAIOUIUX IJIEMEHTHI,
JUIsL BBISICHEHMSI (DOPMBI KOTOpBIX TpeOyeTcsi NMPUMEHEHHE YCIOBHOCTEH W YNPOUIEHWH mpu
BBIMIOJTHEHNH pa3pe3oB. [lapamerpuueckoe 3amaHue 0a30BbIX OSJEMEHTOB (OpPMBI JIeTaleH.
Knaccudukanus pa3sMepoB Ha dYepTekax jeraieid. MeToiasl pabOThl B KOMITBIOTEPHBIX
rpaduueckux cpenax.

5. Dekusvl oemanetl ¢ Hamypol

5.1. Dcku3bl feTanei ¢ HaTypbl

OcKH3 JeTald Kak KOHCTPYKTOPCKHMM JoKyMeHT. Ha3HaueHue, MOpsaI0K BBIIOJHEHHS! ICKU30B
neranei. M3o0paxenue pe3bObl Ha cTepkHEe W B oTBepcTHH. CTaHaapTHele pe3bObl. OnpeaeneHue
apaMeTpoB CTAaHJAPTHHIX pe3b0. BroimonmHenwe scku3oB netaneid. OmnpeneneHue MapaMeTpoB
neraned. MepurenbHble MHCTpYMEHTHI. M3MepeHne pa3mepoB netaneil. Hanecenue pasmepoB Ha
ACKM3ax JIeTajnei.



6. Cxema suepeemuyeckas NPUHYUNUATbHAS

6.1. Cxema sHepreTuyeckasi IpuHIUITUATIbHAS

[TpaBuiia odopmiieHUsT KOHCTPYKTOPCKOTO JOKyMeHTa «(Cxema sHepreThdeckas (TerioBast)
npuHuMnuaibHasy. [lepedeHb SJIeMEHTOB, BXOASAIIMX B cocTaB cxembl. Odopmienue
KOHCTPYKTOPCKHX JIOKYMEHTOB C MCIOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHIl.

7. Coopounblil yepmedc u cneyuduxkayus

7.1. COOpoYHBIN YepTEXK U crienuuKanys

CranmapTHbIe KpemexHble u3zenus: O0NT, BUHT, IINMUIIbKA, raiika, maiiba. Pacyer mapamerpos
coenuHeHuil. [IpaBuia BbIOMHEHUST YepTeKeld Hambojee pacHpOCTPAHEHHBIX BUIOB Pa3bEeMHBIX
pe3b0OBBIX coeMHEHUI. Buibl u3genuii 1 KOHCTPYKTOPCKUX JOKyMEeHTOB. COOpouHas eIuHUIIA.
Yeprex obmero Buma (BO). Coopounsiii ueprex (Cb). Cnenudukanusa. Cranmapter ECKII.
KoMIIeKTHOCTh  KOHCTPYKTOPCKOHM JoKyMeHTaruu. KoHcTpykTopckuii nokymMeHT «COOpOYHBII
yepTexk». Hasnauenme u coctaB ueprexa Crnenuduianus — TEKCTOBBIM KOHCTPYKTOPCKUN
nokyment. CocraBieHue crneudpuKamuyl K JaHHOH CcOOpOYHOW enuHUIe. YTpOIIEHHAs
KOHCTPYKTUBHAasi cxemMa M TopsAaok cOopku wuznenus «COopouHas equHuiay. BoimonHeHue
cOopouHOoro uepreka. Pasmepbl Ha deprekax COOpPOUYHBIX €AuHHUI.  MeToasl paldoThl B
KOMIIBIOTEPHBIX Tpa@UUecKUX peJaKkTopax..

8. Yepmeorc demanu. [lemanuposanue

8.1. Ueprexu neraneit no yeprexam BO

Konctpykropckuii nokyment «Yeprex obmiero Buaa». CocraB u HazHaueHue ueprexa BO.
[Tepeuens neraneil, BXxoadumx B cOOpouHyro enuHully. CTaHaapTHble M HECTaHAAPTHbHIE JETANH.
Omnpenenenue cxoactsa u ominuus yeprexkeit BO u Cb na npumepax. KoncTpykTopckuii JOKyMeHT
yepTex AeTanu. AHaau3 GopMbl HECTaHAAPTHBIX AeTanel. BrimonHeHne yepTeskell HecTaHIapTHBIX
netanei no qaHHoMy ueptexxy BO. Hanecenue pazmepos jieranei.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. KommuiekcHelii ueptex. Buasr;
. Ilepeceyenns NOBEPXHOCTEN;
. Pa3pessl u ceuenus;
. DCKU3BI JIeTaJIel C HATYpPBI;
. CxeMma sHepreTryeckasi IpUHLUIINATIbHAS,
. Bugpl coennnennii. COOpOUHbIi uepTex U crienupuKays;
. Ueprex aeranu. JletanupoBaHue;
. IloBepxHOCTH U Tena BpallEHUS.
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3annaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena aucrumuinHs (B

O1eHOYHOE CPEACTBO

JUCLUATIIINHE Kozer COOTBETCTBUHU C 11.3.1) (TUII ¥ HAUMEHOBAHHUE)
(B COOTBETCTBHH C pa3iesioM 1) HHAMRATOPOB 77 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8
3HaTh:
TpeboBanus ctangaptoB ECK/I x ohopmiiennro u V201115 + TectupoBanue/Tect Cxema
KOMILUIEKTHOCTH KOHCTPYKTOPCKOH JTOKyMEHTAIUU HHEpreTUYecKasl NPUHIUIHAATbHAS
NpaBiIa HOCTPOCHH TOUEK HA IIOBEPXHOCTH 1 VJ-20mmcs + TectupoBanue/Tect [ToBepxHocTu
TEPMUHOJIOTHIO B 00JIACTH WH)KEHEPHOW TpaduKu
[IpaBuia opopmieHHs 3CKU30B B COOTBETCTBUU C -2 + TectupoBanue/Tect Dcku3bl
TpeOOBAHUSMU CTAHIAPTOB A-2omcs JieTaJlell C HaTypbl
Ymersb:
BBITIOJIHATH M YATATh YEPTEIKU JETAICH pPa3IMYHOTO V-20mcs + I'paduueckas padora (ueprex)/UI'P
YPOBHSI CJIOKHOCTH 1 HA3HAYCHHS Paspessl u ceyenus
oopMIATh rpaUUECcKyIO U TEKCTOBYIO IPOEKTHO- I'paduueckas padora (ueprex)/UI'P
KOHCTPYKTOPCKYIO TOKYMEHTALHIO B COOTBETCTBUU C Buner coennnenuii. COOpOYHBIN
TpeboBanusimu crannaproB ECKJ] yepTex
NI-20mnxk-5 +
KonTponbnas padora/KP
CO0pouHbIil uepTex u
cnenuuKanys
0(hopMIIATH CXEMBI € HCTIOJIb30BAaHUEM CTaHJAPTHBIX V-20mcs + TectupoBanue/Tect Cxema
CpEe/CTB aBTOMATH3AIMH IPOSKTHPOBAHUS DHEpreTUYecKasl MPUHIMIHAATbHAS
BBIHOJ6'IH}ITI> JCKH3 33JaHHOT0 00BEKTa B COOTBETCTBUU V20115 + I'paduueckas padota (ueprex)/UI'P
C TpeOOBAHUSIMU CTAH/IAPTOB ] DCKU3BI IeTaIeH C HaTyphl
M300pakaTh Ha YepTexkKe dJIeMEHTapHbIC I'padmyeckas pabora (ueptex)/UT'P
reoMEeTpHUUIECKHE Tela Ha INIOCKOCTH COTJIACHO o01ImmmM I/IJI—ZOHK-g, + KomriekcHbIi YEPTEK. Buner.
tpeboBanusiM ECKJ]
penars 3aJJa4 O B3aUMHOM PACIIOI0KEHUH V201115 + I'paduueckas pabora (qepT?K)/I/IFP
reoMeTpHUECKuX (HOpM B MPOCTPAHCTBE [Tepeceuenus moBepXHOCTEN
CTPOUTH TOYKHU M TUHUH 110 TMPUHAICKHOCTH K VT-20mcs + I'paduueckas padora (ueprex)/UI'P
Pa3MYHBIM MMOBEPXHOCTSIM TpapUIeCKUMHI METOJAMH [ToBepxHOCTH.
aHAJM3UPOBATh B3aMMHOE PACIOJIOKEHHE N J1-20mk-5 + Konrponsnas pabora/KP
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reoMeTpUyYecKux GopM B IPOCTPAHCTBE U CTPOUTH
JIMHUU TIEPECCUCHUS] TOBEPXHOCTEN

[Tepecedyenune noBepxHOCTEM

YUTATh YEPTEXK U BBHIIOIHITH pabOvnil YepTex IeTanu
110 YepTEKy BHUJa 00LIEro

N1-20mk-5

I'paduueckas padora (ueprex)/UI'P

UYeprex aeranu. JleraupoBaHue
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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 peanuszanuu: BeimonHeHue 3a1aHusI
1. UT'P Kommnekcusiit ueptex. Buapl. (I'paduueckas pabora (ueprex))
2. UT'P Ilepeceuenus nosepxuocrei (I'paduueckas padota (uepTex))
3. UT'P IToepxuoctu. (I'padudeckas pabota (deprex))
4. UT'P Pa3zpessl u ceuenns (I'paduyeckas padora (deprex))

Dopma peanuzanuu: 3aniuTa 3aAaHUA
1. Tect IToBepxnoctu (TecTupoBanme)

Popma peanmmzanuu: [TucemenHas pabora
1. KP Ilepeceuenne moBepxHoctert (KoHTposbHas paboTta)

2 cemecTp

®opma peanuzaiu: BeinonHeHue 3aqaHus
1. UT'P Buas! coenunennii. Coopounsiii yeptex (I'padudeckas padora (depTex))
2. UT'P Yeprex aeranu. Jeranmuposanue (I'paduueckas padora (ueprex))
3. UI'P DOckwu3bl neraneii ¢ Hatypsl (I'paduueckas pabota (deprex))

®dopma peanuzanuu: 3ammra 3aJaHAS
1. Tect Dcku3bl neraneii ¢ HaTypsl (TectupoBanue)

Dopma peanuzaruu: [Tucemennas pabota
1. KP Coopounslii ueptex u cienudukanus (KonrponbHas padota)

Dopma peanuzanuu: IlpoBepka 3aganus
1. Tect Cxema aHepreTuyeckas npuHuunuaibHas (TecTupoBaHue)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUIUIMHBI SABJISIETCS MPUTIOKEHHEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHUIIIMHE

3auem c oyenxoti (Cemecmp Nel)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3a4€THOMH / SK3aMeHAllMOHHOU

3auem c oyenxoii (Cemecmp Ne2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
cryneHToB HUY «MDW» Ha OCHOBAaHUH CEMECTPOBOM M 3a4€THOH / SK3aMEeHAIIMOHHOM

B numiioMm BeICTaBIIAETCS OIEHKA 32 2 CEMECTP.

Ipumeyanue: OLieHOYHBIE MaTEPUAIIbI 110 TUCIUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI
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5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Yexmapes, A. A. UmxeHepHas rpaduka : y4eOHUK ISl By30B HEMAITUHOCTPOUTETHHBIX
cnenuanbHocTet / A. A. Yekmapes . — 8-e usn., crep . — M. : Beicmas mkona, 2007 . — 365 c. -
ISBN 5-06-003727-4 .;

2. ®ponos, C. A. HaueprarenbHas reoMeTpus : y4eOHHK JIJIsl By30B 110 HAIIPABICHHUIO MOATOTOBKU
JTUIUIOMUPOBAHHBIX CHEIMATUCTOB B 00J1aCTH TeXHUKHU U TexHosoruu / C. A. ®ponos . — 3-e u3n.,
nepepad. u gon . — M. : UHOPA-M, 2011 . — 285 c. — (Bricmiee o6pazoBanue) . - ISBN 978-5-16-
001849-2 .;

3. Texnuka yepTexHo-Tpaduueckux pador. Meron npoexuii. Buasl : MeToguueckoe nocodue mo
Kypcy "NnxenepHas rpaduka’ 1is cTy1eHTOB 1 Kypca 1o TeXHU4YecKuM HarpasiaeHusim / T. A.
Bbob6poga, B. P. [luBoBapos, E. A. Kanuranosa, [u ap.], Mock. suepr. ua-t (MOU TVY) ; Pen. E. I1.
Kacatkuna . — M. : U3parensckuii mom MOU, 2010 . — 64 c.
http://elib.mpei.ru/elib/view.php?id=1857;

4. BolnoyiHEHUE TETUIOBBIX CXEM IHEPreTUYECKUX YCTAHOBOK | METOJUYECKOE OCOOHe 1Mo
mucuurunne "Mkenepnas rpaduka. Hauepratensnas reometpus” / U. B. I'opaeesa, B. H.
Kaypxkumn, 1O. B. Crenaunos, [u ap.], Hau. uccnen. yu-t "MOHU" . — M. : U3natensckuii fjom MOU,
2012 .-40¢c.;

5. IloBepxHocTu U pazBepTku. [lepeceyenne moBepxHocTel : yuebHoe mocodue mo Kypcy
"Umxenepnas rpaduka” / E. I1. Kacarkuna, 1. B. T'opaeesa, JI. I'. ['onoBuna, [u ap.], Ham. uccnen.
ya-T "MOU" (HUY"MOU") . — M. : U3n-80 MOU, 2017 . — 83 c. - ISBN 978-5-7046-1864-5 .
http://elib.mpei.ru/elib/view.php?id=9979;

6. Xapkos, H. B. AutoCAD 2006. Odunnansuas pycckas Bepcusi. I HeKTUBHBINA caMOy4IUTENb /
H. B. XKapxkos . — CII6. : Hayka u Texnuka, 2006 . — 592 c. - ISBN 5-943872-78-7 .;

7. Pabouas TeTpaapb Uit JIEKIMOHHBIX U MPAKTHUECKUX 3aHATUHN MO AUCHUITHHE<<
Haueprarenbnas reomerpus. MuxenepHas rpaduka>> k pazaeny <<Teopus mocTpoeHHs
yepTeka>> : 71 o0yJaroumxcs o BceM HarpasieHusM noarotosku / T. A. bobposa, U. B.
['opneesa, A. O. I'opHos, [u 1p.], Ham. uccien. ya-r "MOU" (HUY"MDH") ; pen. T. A. bBo6poga,
A. O.Topnos . — 10-e u3n., ucnop. u gon . — M. : U3n-Bo MDU, 2019 . — 88 c. - ISBN 978-5-7046-
2208-6 .

http://elib.mpei.ru/elib/view.php?id=10948;

8. Pabouast TeTpaib AJis JEKIUOHHBIX U MIPAKTUUYECKUX 3aHATHIH 110 Kypcy «/HxeHepHas rpagukay,
pasznen «OCHOBBI pa3pabOTKU KOHCTPYKTOPCKOM TOKyMEHTalumny : yueoHoe nocooue / T. A.
bo6posa, H. A. bypaynuna, A. O. 'opHos, u ap., Ham. uccnen. ya-t "MOU" ; pen. T. A. bobposa,
A. O.TopHOB . — 6-¢ u3a., uctp. u fon . — M. : U3a-Bo MOU, 2017 . — 68 c. - KHura Tonpko B
AIIEKTPOHHOM BUJIC, TSI YTCHUS TIEPEHINTE 10 CChIIKE B DIIEKTpOHHYI0 Onbimorexky MOU . - ISBN
978-5-7046-1874-4 .

http://elib.mpei.ru/elib/view.php?id=9305;

9. NnxenepHas rpapuka. Teopust moctpoenus yeprexa :[B 3-x u.]. U. 2 : cbopuuk 3amau / T. A.
bob6poga, E. I1. Kacarkuna, E. A. Kanuranosa, 1. P. Kanutanos, Ham. uccnen. yu-t "M3OHN"
(HUY"MBH") . — Mocksa : U3a-so MDU, 2022 . — 100 c. - 1-1 9acTh BBIXOAMIIA IO/ 3aTJIABUEM:
Teopus nmoctpoenus yeptexa . - ISBN 978-5-7046-2556-8 .
http://elib.mpei.ru/elib/view.php?id=11906;

10. JTabopatopnas pabota o kypcy "Urxenepnas rpaduka" : BeimonHenne pabouero uepTexa
JIeTaJIM ¢ UCTIOJIb30BaHUeM cpecTB MamuHHON rpaduku / FO. B. Ctenanos, I'. M. ®@ponos, Mock.
snepr. uH-T (MOU) . — 1992 . — 28 c.;

11. Buasl coenqunenwuii : Metonudeckoe mocodue mo kypey "MuxenepHas rpaduka’ s Bcex
HanpasneHuit ooyuyenus / T. A. bo6posa, B. P. [IuBoBapos, A. b. Ponun, u 1p., Mock. sHepr. UH-T
(MBDUTY).—M. : U3a-80o MDOU, 2003 . — 68 c.;

12. ®ponos C. A.- "COopHUK 3a/1a4 IO HaUepTaTeIbHOU reomeTpun", (3-€ u3., cTep.),
NznarensctBo: "Jlans", Cankr-IlerepOypr, 2022 - (192 c.)

https://e.lanbook.com/book/210176;
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13. Boromo6os C. K.- "Muxenepnas rpaduka”, (3-e u3a., ucnp. u jaomn.), M31aTenscTBo:
"MammnocTtpoenue", Mocksa, 2009 - (392 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=719.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(pUCHBIX MPOTpamMM;

. Windows / Oniepaniionnas cucrema cemeiictsa Linux;

. Windows Server / CepBepHas onepamnrioHHas cuctema cemeiictsa Linux;

. Pacicanue yueOHbBIX 3aHATHI;

. Acrobat Reader;

. nanoCAD Plus;

. OpenVPN;

. OC Linux;

10. AutoCAD/ T Flex CAD (Bepcus s 00y4aromuxcs U pernoiaBaTeiiei);
11. 7-zip.

O 00O ~NO DN W~

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

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

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. DaexTponnas 6udmoreka MIU (3B MDIM) - http://elib.mpei.ru/login.php

12. IopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

13. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

15. DuexTpoHHast oTKpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

16. Opunnanbubii caiit Pe1epaibHOI0 AreHTCTBA 110 TEXHUYECKOMY PeryJIMpoBaHHI0
MeTpoJioruu - http://protect.gost.ru/

17. OrkpbITasi yauBepcuterckas nupopmanuonnas cucrema «POCCHSA» -
https://uisrussia.msu.ru

18. OpunmanbHbli caiit MUHHCTEPCTBA HAYKM M Bbiciero oopasoBanust Poccniickoii
®denepanuu - https://minobrnauki.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HAHMEHOBAaHHE
Y4eOHble ayAUTOpHUH TS 1-307, YuebHas rapra, CTOJ IpernoaaBareis, CTyl, J0CKa
MPOBENECHUSA JIEKIIUOHHBIX ayJIUTOPUS MEJIOBasI, MYJIbTUMEIUMHBIA POEKTOP,
3aHATUI U TEKYLLETO OKpaH, KOJIOHKH, KOMITBIOTEP




KOHTPOJISI

TePCOHAIbHBIN

Y4eOHble ayAUTOPUH IS
IIPOBE/ICHUS MPAKTHUECKUX
3ansatuii, KP u KII

J1-307, Yuecbnas
ayJIUTOPHs

napTa, CTOJ MPEenojaBares, CTyJl, 10CKa

MeEJIOBasl, MyJIbTUMEIUUHBIA MPOEKTOP,
9KpaH, KOJOHKHU, KOMIIBIOTEP

MepCOHAJIbHBIN

Y4eOHbIe ayAUTOPHH IS

J1-307, YueOnas

mapTa, CTOJ NpeuoJaBaTrciid, CTyJI, IOCKa

IIPOBEICHUS ayJIUTOPHs MeJIOBas, MyJbTUMEIHHHBIN IPOCKTOP,
MIPOMEKYTOYHOMN 9KpaH, KOJIOHKHU, KOMITBIOTEP
aTTeCTali NIEPCOHAIBHBIN
ITomerienus mst HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIILHON paObOThI KomMrbroTepHbIii IMUCHbMEHHBIN, BEIIAIKA JIST OB,

YUTaIbHBIN 3aJ1

KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIbIOTEP MEPCOHATIbHBIN,
MIPUHTEP, KOHJAUIIMOHED

ITomentenus miis

J1-320, KaGuner

pa60qee MCCTO COTPpYAHUKA, CTYII,

KOHCYJIbTUPOBAHHUS COTPYAHUKOB Kad. KOMITbIOTEPHAs CETh C BBIXOJOM B
"MullD V" NHTepHeT, KOJTOHKH, KOMIIBIOTED
IIEPCOHAJIbHBIN, IPUHTED
[Tomemnienus ajst XpaHeHUs J1-305, Cxman CTyn, mKad
o0opymoBaHus U y4eOHOTO kadeapsr MullDy

HHBCHTAps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

WNuxeHnepHas M1 KOMIbIOTEpHAs rpaduka

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

NI'P Kommekcusiid ueptex. Bunbl. (I'padudeckas padora (deprex))
WI'P IMoBepxuoctu. (I'paduueckas padota (ueprex))

Tect IToBepxnoctu (TecTupoBanue)

WUI'P INepeceuenus nosepxuocteii (I'paduueckas padora (ueprex))
KP Ilepeceuenue nosepxHocrei (KontposbHas padora)

WI'P Pazpessl u ceuenus (I'padudeckas padora (depTex))

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

WNunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
pasiena AT AER Henens 4 8 | 10 | 12 | 13 | 16
KM:
1 KommekcHsliit ueprex. Bums
11 Merton npoeunpoBanusi. KoMriekcHbI +
) yepTex. Bumbl
2 [ToBepxHOCTH
2.1 IToBepXHOCTH M TOBEPXHOCTH BpALICHUS + +
3 [Tepeceuenue moBepxHOCTEN
3.1 [Tepeceuenue moBepxHOCTEN + +
4 Pa3pessl u ceuenus
4.1 Pa3pe3ss! u ceuenust +
Bec KM, %: | 15 15 15 15 15 25

2 cemecTp

l'[epequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

WI'P DOckusbl netaneit ¢ Harypsl (I'paduueckas pabota (ueprex))

Tect Dcku3bl neraneii ¢ Hatypsl (TecTupoBanue)

Tect Cxema sHepreTrueckas npuHuunuansHas (TectupoBaHue)

UI'P Buas! coequnennii. Coopounslii ueprex (I'paduueckas padota (deprex))
KP Cbopounsiit ueptex u cnenudukaims (KonrpoiapHas padora)

UI'P Yeprex neranu. leranuposanue (I paduueckas pabora (ueprex))

Buja npomexyTouHO# aTTecTAlMU — 3a4€T C OLICHKOM.
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WNunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5 | KM-6
Howmep Paznen aucuuiuimabl KM:
pasiena AT AER Henenst 6 7 13 8 15 | 16
KM:
1 OCKH3bI JeTajlel ¢ HaTyphbl
1.1 DCKU3BI JeTaNel ¢ HaTypbl + +
2 Cxema sHepreTuueckas
MPUHLIMITAATIbHAS
21 Cxema sHepreTuueckas 4
' MPUHLIMITAATIbHAS
3 COopouHBIi UepTeX U crienupUKAIISL
3.1 COopoYHBIi uepTeX U CrienuPUKAIISL + +
4 UYeprex neranu. [eranupoBanue
4.1 Yeprexu aeranei no yeprexam BO +
Bec KM, %: | 20 10 10 25 15 20
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