MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 15.03.04 ABTOMaTu3anus TeXHOJI0THYECKHX NPOLECCOB U
NMPOU3BO/JCTB

HaumeHnoBanue o0pa3oBare/ibHOM NPOrpaMMbl: ABTOMATH3aLMA TEXHOJIOIHYeCKUX NIPOLEcCOB M NPOU3BOACTB
YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
UHXEHEPHAS U KOMIIBIOTEPHAS T PAOUKA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 10 Y4eOHOM
Aucn y y B1.0.14

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;
2 cemecTp - 3;
BCero - 6

Yacos (Bcero) no yueGHomy
TJIaHY:

216 yacoB

Jlekuuu

1 cemecTp - 16 yacoB;

[pakTnyeckue 3aHATHSA

1 cemecTp - 48 yaca;
2 cemecTp - 48 yaca;
Bcero - 96 yaca

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 43,7 uaca;
2 cemecTp - 59,7 yaca;
Bcero - 103,4 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
PacyerHo-rpadguyeckas padora
I'padpuueckas padora (ueprex)

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer c oneHKOM
3ayer c oneHKOM

1 cemectp - 0,3 yaca;
2 cemectp - 0,3 yaca;
Bcero - 0,6 yaca

Mocksa 2025




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

E =: Bnageney, Yaxees E.A.
[IpenoaBaTenn * Mall Waernbmiatop  R52562e7b-ChakheevYY-8481298 E.A. YaxeesB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o B Brageney LLlepbaToB W.A.
00pa3oBaTeILHOM MPOrpaMMbI - Mol ¢ Wnenaguaop__H6D2590a8-ShcherbatoviA-d91ec] ] N.A. lllepGaToB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

3aBeyIOIIMI BBITYCKAIOIICH T [[lepbaTos VA

3 il
kadenpoit * MOM ¢ Waenmbwraron __6D2590a8-ShcherbatoviA-dolecl] N.A. IllepOaToB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leap ocBoeHusi NMCUMIIMHBI. Lledb OCBOGHMSI TUCIUIUIMHBI SBISETCS H3y4EHHE CIIOCOOOB
BBITTOJIHEHUS M YTCHUS IpadUuecKuX M300pakeHN 00BEKTOB U KOHCTPYKTOPCKOW TOKYMEHTAILUH, B TOM
YHUCJIE C UCTIOIb30BAHUEM CPEJCTB aBTOMAaTU3ALUY. .

3agauu AMCHMIIMHBI

- OCBOCHHUE MTPABHJI TOCTPOCHHUS TOUEK HAa TOBEPXHOCTU U TEPMUHOJIOTUU B 00JIaCTU MH)KEHEPHON

rpaduku
OCBOEHHE TMPABUJII M YCIOBHOCTEH M300paXkeHUsI 1 0003HaYeHUS pe3b0bl Ha YepTexe
u3yuenue tpedosanuii crannaproB ECK/I k opopmiieHn o 1 KOMIIEKTHOCTH KOHCTPYKTOPCKOM
JIOKYMEHTaluu
yMEHHUE U300paxkaTh Ha YePTEIKe JIEMEHTAPHbBIE TEOMETPHUECKUE TeJla Ha TNIOCKOCTH COTJIACHO OOLIMM
tpeboBanusm ECKJ]
npruoOpeTeHne HaBbIKa MOCTPOSHUS YePTEXKEN MPOCTPAHCTBEHHBIX 00BEKTOB
OCBOUTh YMEHHE CTPOUTH TOUKH U JIMHUU IO MPUHAJIEKHOCTH K Pa3JINYHBIM IOBEPXHOCTIM
rpaduuecKuMU METOJaMU
OCBOEHHUE METOJIOB pEIICHUs rpapuuecKUMU METOIaMU 3a7aud O B3aUMHOM PACIIONIOKEHUH
reOMETPUUECKUX (OPM B IIPOCTPAHCTBE
M3Y4YEHUE BBINIOJHEHUS U YTEHUE YEPTEKEN JAeTalleld pa3IMyHOr0 YPOBHS CIOKHOCTH
IpUOOpETEHNE HABBIKA BHIIIOJHEHUS 3CKHU3a
nproOpeTeHNE HaBbIKA N300paKEeHUS U 0A00pa CTAaHAAPTHBIX M3ACIUI AT pa3bEMHBIX COSIUHEHUN C
Y4€TOM CBOMCTB MATEPUAJIIOB U TMHAMUYECKOM HArPy3KH
u3ydeHrue oOPMIICHHUS CXeM U APYTUX KOHCTPYKTOPCKUX TOKYMEHTOB
odopmiieHre rpaduIecKoi U TEKCTOBOW MPOSKTHO-KOHCTPYKTOPCKOM JJOKYMEHTAITUU B COOTBETCTBHH C
tpeboBanusmu ctangaptoB ECK/]
nproOpeTeHre HaBbIKa BBIMIOJHEHUS paOd0unX YepTeKeH IEeTal 10 YepTexXy BHIA OOIIETO.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTCHIIHI |

KOI[ N HAMMECHOBaHUE KO}] U HAMMEHOBaAHUE 3al'lJ'laHI/Ip0BaHHbIe PE3yJabTaThI Oﬁy'leHI/lﬂ
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUSA
KOMIIETCHIINH

OIIK-1 [TpumeHaTh WJI-70nk-1 Bemonaser 3HaTh:
€CTECTBEHHOHAYUYHbIE U rpaduyeckue n300pakeHus B - IIpaBUJia BBINOJIHCHMS 3CKM3a,
OOIIeMH)KEHEPHBIC 3HAHUS, | COOTBETCTBHHM ¢ TpeOoBaHUsMU | ~ TPABHIIA 00pa3oBanus pe3b0, UX
METOABI MATEMATHUECKOTO CTaHJapTOB, B TOM YHCIIE C YCIIOBHOE U300paKeHHE U 0003HAYEHUE Ha
aHAIM3a U MOJICIIMPOBAHUS | MCIOJIb30BAHUEM CPEICTB HEPTCHKAX,
B IIpo(hecCHOHANBHOM aBTOMAaTHU3alUU - TpeboBanus crannapros ECKJI k
NeaTeIbHOCTH 0(OPMIIEHHUIO ¥ KOMITJIEKTHOCTH

KOHCTPYKTOPCKOW TOKYMEHTALlUH.

YMETh:
- 0OpMIIATH TpahUIECcKyIO U TEKCTOBYIO

MIPOEKTHO-KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO B COOTBETCTBUU C
TpeboBanusimMu crangaptoB ECK/I;

- 0OPMIISTH CXEMBI U APYTUE
KOHCTPYKTOPCKHE TOKYMEHTHI;

- IPUOOPETEHNE HAaBBIKA BBITTOTHEHUS
pabounx YepTeKEH AeTau 10 YePTEXKY
BHJIA OOIIETO.

OIIK-5 Cnocob6en paborats | M-lonk-5s CiocoOen unratp u | 3HATH:
- IpaBUJIa MOCTPOCHUS TOUEK Ha




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIICETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA
C HOPMAaTHBHO TEXHUYECKON | aHAJIM3UPOBATh IIOBEPXHOCTH ¥ TEPMUHOJIOTMH B 00JIaCTH
JOKYMEHTAlMEH, CBA3aHHON | KOHCTPYKTOPCKYIO WH)KEHEPHOW TpaduKy;
¢ npoeccuoHaIbHOM JOKYMEHTALUIO - IpaBUJIa IOCTPOECHUS BUJIOB, YTCHUS

JESTEIIBHOCTBIO C
UCIIOJIB30BaHUEM
CTaHIApTOB HOPM U IPaBUII

M300paXeHUH COraIacHo TpeOOBaHUM
ECKZ.

YMETh:

- BBITIOJIHATB YEPTEKH MPOCTHIX 00BEKTOB
C U300paKEHUSIMU BHYTPEHHHX (HOPM U
CKPBITBIX 3JIEMEHTOB;

- n300paxkaTh reoMeTpudeckue GopmMbl B
MPOCTPAHCTBE M CTPOUTH JIMHUU
TIepeceueHMsl MOBEPXHOCTEH;

- n300paxaTh POPMBI TOBEPXHOCTEH
peanbHbBIX JeTajei B 3CKM3HOM BUJIC;

- pemath rpadUIeCKUMHU METOIAMH
3aJ]auu O B3aUMHOM PACIOJI0KCHUN
reOMETPHUIECKUX (hOPM B IIPOCTPAHCTBE;
- BBIMOJIHATh ¥ YUTATh YEPTEKH JeTaICh
Pa3IMYHOTO YPOBHS CIOKHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuinHa OTHOCHUTCS K OCHOBHOW TPO(eCCHOHAIBHON 00pa3oBaTeIbHON  Mporpamme
ABTOMAaTH3alMsg TEXHOJOTMYECKUX TpoueccoB u mpousBoacTtB (manee — OIIOII), nanpaBnenus

MOJATOTOBKH

15.03.04 ABromaru3zanusi TEXHOJOIMUECKHUX IPOLECCOB M IPOU3BOJCTB,

O6pa3OBaHI/I$II BBICIICC O6pa30BaHI/Ie - 6aKanaBpHaT.

bazupyercs Ha ypoBHE cpeHero o01ero oopa3oBaHus.

YPOBEHb

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIITYCKHOM KBaJTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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 KommnekcHslIil yepTex, 22 1 2 - 10 - - - - - 10 - CamocmoamensHoe usyuenue
BUJIBI meopemuueckoz0 mamepuana: N3yuenue
1.1 | KoMIuleKCHBIN YepTex, 22 2 - 10 - - - - - 10 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
BUIBI "KoMmnekcHbIi 4yepTex, BUIb"
Iloozomogxa pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3a/IaHMs BBITIOHSACTCS YePTEXK KOHCTPYKIHH.
J171s1 BBITIOJTHEHHS YePTEKEH BBITOIHSIIOTCS
NpeIBaPHUTEIbHBIC PACUETHl OCHOBHBIX
noKasarelei, KOTOpbIe YKa3bIBalOTCs Ha
yeprexe. 3aJaHue BHIIOIHICTCS
WHJMBUIYaJILHO 110 BapUAHTAM.
H3yuenue mamepuanog 1umepamypHyix
UCHMOYHUKOG:
[3], 28-36
[4], 17-38
2 IToBepxHOCTH 22 4 - 8 - - - - - 10 - Iloozomogxa pacuemuo-zpaguueckozo
2.1 IToBepxHocTH 22 4 - 8 - - - - - 10 - 3adanua: B paMkax pacdeTHO-TpaduuIecKoro

3a[aHusI BBITIOJHACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepTEXKeH BBITOJHSIIOTCS
IpeJBapUTEIbHBIE PACUETHI OCHOBHBIX
HoKa3aresel, KOTOpble YKa3bIBalOTCS Ha
yepTexke. 3aJaHue BBINOIHIETCS
UHAVBUAYaJIBHO MO BapHAHTAM.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: zyuenue
JIOMOJTHUTENBHOTO MaTepHaa o paszeiy
"[loBepxHOCTH"
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], 109-119
[5], 17-28

[lepeceuenue
MOBEPXHOCTEN

32

14

12

3.1

[lepeceuenue
MOBEPXHOCTEN

32

14

12

Ilo02omoeka K KOHmMPOILHOU padome:
W3yuyenune MatepuaioB 1o pa3aeny
[lepeceuenue NOBEpXHOCTEN U MOATOTOBKA K
KOHTPOJBHOI1 pabote

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
J171s1 BBINIOJIHEHUSI UepTEAKEN BBITOJIHSOTCS
nmpeaABapUTEIIbHBIC PACYETBI OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOIHACTCS
WHAWBUIYaAJIbHO IO BapUaHTaM.

H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

[2], 149-169
[4], 126-141
[5], 44-46
[6], 114-127

CedeHus U pa3pesbl

31.7

SN

16

11.7

Ioozomogka pacuemuo-zpadmuecxozo

4.1

CedeHus U pa3pesbl

31.7

16

11.7

3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJ1aHusl BBITIOIHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MIpeIBapUTENIbHbIE PACYEThl OCHOBHBIX
MoKa3aTeseil, KoTopble YKa3bIBalOTCs Ha
yeprexe. 3a/laHue BBINOJIHAETCS
WHIUBUAYAIbHO IO BapUAHTAM.

IloozomosKka K KOHmMpPOLHOU padome:
Nzyuenue matepuanos no paszneny CedeHus u
pa3pesbl U MOJAr0TOBKA K KOHTPOJIBHOM padoTe
H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[4], 173-196

3adeT ¢ OLEHKOI

0.3

0.3

Bcero 3a cemecTp

108.0

16

48

0.3

43.7

Hroro 3a cemectp

108.0

16

48

0.3

43.7




OcKHU3UpOBaHHE
peaJbHBIX JeTael

17.7

11.7

IToozomogka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpadyeCcKoOro

5.1

OcKHU3UpOBaHHE
peajbHBIX AeTanei

17.7

11.7

3a/1aHusl BBIMOIHIETCS YePTek KOHCTPYKIIHHU.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
TIpeaBapUTEIbHBIC paCUeThl OCHOBHBIX
IoKa3aresel, KOTOphIe YKa3bIBAIOTCS Ha
gepTexke. 3aJaHne BBHIOIHICTCS
WHIWBUIYAIBHO IO BapHAHTAM.
Camocmosamenbhoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"DCcKU3UPOBaHUE PeabHBIX AeTaneit"”
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:

[4], 242-265

Bubl coenunenui

24

10

14

Camocmosamenbroe uzyueHnue

6.1

Bubl coenunenui

24

10

14

meopemuyuecko2o mamepuana: zyuenue
JIONIOJHUTEIBHOTO MaTepuaa o pasaeny
"Bunasl coequHeHNN"

Ilodzomoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpadyUIecKoro
3aJ1aHusl BBITIOIHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOJIHSIOTCA
MIpeIBapUTENIbHbIE PACYETh OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3a/laHue BBIOIHACTCS
VHIUBUAYAIBHO TIO BapUAHTAM.

H3yuenue mamepuanios 1umepamypHnusix
UCHIOUHUKOG:

[4], 262-268

Yeprerxu cOOpPOUHBIX
€IMHHIL

30

14

16

Camocmoamenbhoe uzyuenue
meopemuuecKo2o mamepuajia. I/I3y‘{eHI/IC

7.1

Yeprerxu cOOpPOUHBIX
€IMHHIT

30

14

16

JIOTIOJHUTEILHOTO MaTepuana o pasaeny
"UepTeku cCOOPOYHBIX eIUHUI"
Iloozomoexa pacuemno-zpaghuueckozo
3adanua: B paMkax pacueTHO-TpauIecKoro
3aJ1aHusl BBITIOTHSIETCS YePTEX KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEeXKeEN BBITIOIHSIOTCA
MIpeIBApUTENIbHBIE PACYEThl OCHOBHBIX
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HOKa3aTeJ’IeI>i, KOTOPLBIC YKa3bIBAOTCA Ha
YCPTCIKE. 3aﬂaHI/Ie BBITTOJIHACTCS
WHAWBUAYAJIbHO IO BapHaHTaM.
H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[4], 314-331

HertanupoBanue

28

14

14

Ilodzomoska pacuemuo—zpa@uuecxozo

8.1

HeranupoBanue

28

14

14

3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHHs BRITIOJTHACTCS YePTEK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
Hpe[[BapI/ITeHLHbIC paC‘ICTLI OCHOBHBIX
rmokazaresieid, KOTOpbIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
I/IH[[I/IBI/II[yaJ'H)HO 10 BapI/IaHTaM.
Iloozomoska K KOHmMpPOILHOU padome:
W3yueHne maTepuaoB Mo pas3aeiny
JleTanupoBaHue u IOATOTOBKA K KOHTPOJIBHOM
pabote

H3yuenue mamepuanos 1umepamypHsix
UCMOUHUKOB:

[4], 331-348

Cxema

S

N

Ilod20moeka pacuemno-zpaguueckozo

9.1

Cxema

3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJaHUs BBITIOJIHACTCA YEPTEIK KOHCTPYKIIUU.
J171s1 BBITIOJIHEHUS YepTEeXKeEN BBITIOIHSIOTCA
peaABapUTEIILHBIEC PACYETBI OCHOBHBIX
MoKa3aresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3aJlaHue BBIOIHACTCS
MHIMBUAYAIbHO IO BapUaHTaM.

H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

[1], 48-50

3a4eT ¢ OLEHKOI

0.3

0.3

Bcero 3a ceMmecTp

108.0

48

0.3

59.7

Hroro 3a cemectp

108.0

48

0.3

59.7

UToro

216.0

16

96

0.6

103.4

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyansHble KOHCYIbTAlMU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Komnaexchuiii wepmedic, 6uovl

1.1. KommiekCHBIN 4epTex, BUAbI

Cranpgaptel Enmnoit Cuctemsl Koncerpykropekoin [JJoxymenranuu (ECKJ). dopmarsl.
Macmta6sl. Jluauu. Hpudter yeprexnsie. [Ipenmer u 3anaun nHxxeHepHoit rpaduku. TpedoBaHus
K TEXHUYCCKUM H300paxkeHusiM. ['eomerpudeckas Mojeinb. AOCONMIOTHAS U OOBEKTHAsT CHCTEMBI
KoopauHatr. Merton mpoeuupoBaHus. VHBapuaHTHBIE CBOMCTBA METOAA OPTOTOHAJIBHOTO
npoeuupoBanus. lIpsmasg. Ilmockocts. IlosoxkeHune mnpaAMbBIX W IUIOCKOCTENW B EBKIMI0BOM
MIPOCTPAHCTBE U MX U300pakeHUs Ha yeprexe. CucTtemMa OpTOrOHANBHBIX MpoeKiuii. CTaHaapTHbIE
M300paXeHUs] - OCHOBHBIC BHJIbI, JIOMOJIHUTENbHbIE BHUABL. KOMIUIEKCHBIH YepTex. AJrOpUTM
MOCTPOCHHUS KOMILJIEKCHOTO YepTexka. MeTo/1bl MpeoOpa3oBaHUsl yepTexa..

2. Ilosepxnocmu

2.1. IloBepxHOCTH

Kunematuyeckuidi  crmoco0  oOpa3oBaHMsl ~ TMOBEPXHOCTEHM,  KapkKac  IMOBEPXHOCTEH.
Knaccudukanus. [loBepxHocTr BparieHus Kak 0a3oBble 3JeMEHTHI (POPMBI pEallbHOTO OOBEKTA.
[Hununapuueckasi, KOHUYeCcKas, chepuueckas 1 TOpoBasi MOBEPXHOCTH U UX 3aJIaHUE HA YEPTEKeE.
OuepkoBble TMHUU. TOUKM M JIMHUK HA MOBEPXHOCTAX. IlepeceueHne moBEepXHOCTEN BpallEHUs C
wiockocTsamu. [lapamerpudeckoe onmvcaHue 3JIEMEHTAPHBIX 0a30BBIX 3JieMeHTOB ¢opM. [loHsTHe
U3MEPUTENbHOI pasMepHoi 6a3bl. Pasmepsl popmbl U MOT0KEHUS OOHEKTOB..

3. Illepeceuenue nosepxrocmei

3.1. [lepeceuenne moBepxHOCTEH

OOmuii anropuT™M IOCTPOEHHUS JIMHUU [IEpeceueHusi IOBEepXHOCTe. BcnomorarenbHbie
NOBEpXHOCTH (mocpenHuKu). TpeOoBaHMs, NpeAbABIsIEMble K IOBEPXHOCTAM-TIOCPETHUKAM.
ANTOpPUTM NOCTPOCHHUS IMHUM NTEPECEUEHUS TOBEPXHOCTEHN C MOMOIIBIO0 TOBEPXHOCTU-ITOCPEAHHKA.
[TpuMeHeHHE TUIOCKMX M CEepUUECKUX BCIIOMOTaTENIbHBIX TMOBEPXHOCTEW Uil pelIeHHs 3ajad.
YacTHble ciydan MOCTPOCHHUS JINHUU ITepecedeHus noBepxHocren. Teopema Monxa..

4. Ceuenus u paspes3vl

4.1. Ceuenus u pa3pessl

Ceuenust M paspesbl Kak Kareropuu uzobpaxenuii. Ompenenenus. [IpaBuiia mocTpoeHHs.
Knaccudukanust paspe3oB u ceuenuid. [lpaBuna o6Oo3HaueHHs. YCIOBHOCTH U YIPOIIEHUS,
UCIIONIb3YEMbIE TIPH TOCTpoeHUuu paspe3oB. Knaccudukanusa. CrnocoObl HaHECEHUS pa3MEpoB.
OO0mue mpaBuiia HAHECEHHS pa3MEPOB HA YEPTEKE..

5. Dckuzuposarue peaibHbix demajeii

5.1. Dcku3npoBaHue peasIbHBIX JeTalen

Pe3pba. O6pazoBanue pe3bObl, Kilaccudukanus pe3b0, OCHOBHBIE MapaMeTpbl. M3o0pakeHue u
oOo3HaueHne pe3pObl Ha depTexe. [IoHATHE YepTeka M ICKHM3a JIETalH, COAEPKAHUE YepTexa
neranu. [Topsiok BeITOTHEHHS ICKU3a JIeTalld, 0OCOOEHHOCTH BBIOOpA MOJIOKEHHSI IETAJIH, TJIABHOT'O
U300paKeHNs W KONMWYecTBa W300paKeHW Ha depTexe. TeXHOJNOTHYECKHEe DIEMEHTHI Ha
MOBEPXHOCTH JIETaJIi, OCOOCHHOCTH MX U300PaKCHUI Ha YEPTEKE..

6. Buowl coedunenuii
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6.1. Bunpel coequHeHUH

Knaccudukanmst coenuHeHWi JAeTayied B KOHCTPYKUMH. [loJIBWOKHBIC, HETOIABUIKHBIC,
pa3beMHBIC U HEpa3beMHBIC COSAMHECHHS. PacueT u BHIOOP mapaMeTpoB CTAHIAPTHBIX PE3hOOBBIX
coeMHEHUHN (0OJITOBOE, WIMIJICYHOE COCAMHEHHUS), IOCTPOCHHE HW300PKEHHUM, COCTABJICHHE
YCIOBHBIX 00Oo03HaueHuid. OdopmiieHre KOHCTPYKTOPCKUX JOKYMEHTOB C HCIOJIb30BaHUEM
WH()OPMAITMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJOTHH. .

7. Yepmeoicu cOopounbix eounuy

7.1. UepTexxku cOOPOUYHBIX SIUHUIL

Bugst m craaum pa3pabOTKM KOHCTPYKTOPCKHX JOKYMEHTOB. OCOOCHHOCTH COAEp)KaHUS
CJIEAYIOUIMX KOHCTPYKTOPCKUX JOKYMEHTOB: UepTeX OOILIero Bujaa, COOpOUHBIN YepTexk, CXeMma,
cneundukanus. TpeGoBaHus CTaHAAPTOB K OPOPMIICHHIO 3THX KOHCTPYKTOPCKUX JOKYMEHTOB..

8. lemanuposanue

8.1. leranupoBaHue

Yrenue ueprexa obiero suna. OcodeHHOCTH 0(OpMIIEHUS YepTeel eTaniei B 3aBUCUMOCTH
OT TEXHOJOI'MHM MH3I'OTOBJICHUA: IINIACTMACCOBBLIC, IITAMIIOBAHHBIC, JIMTBIC AC€TAJIHM, JACTAlIU,
BBINIOJTHEHHBIE U3 JINCTOBOTO MaTepHala..

9. Cxema

9.1. Cxema

Cxema npuHiunuanpHas. BeimosnneHune YI'O cxembl, 3alloIHEHHWE [EPEYHS AJIEMEHTOB.
OdopmiieHe  KOHCTPYKTOPCKHX  JOKYMEHTOB  C  HCIIOJIb30BaHUEM  HH(POPMALMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA. .

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. IToBepxHOCTH;
. Cxema;
. eranmupoBanue;
. COopouHbIi uepTex U crenupuKaIms;
. Bunsl coequaeHni;
. DCKHU3HI;
. Pa3pessr;
. IlepeceyeHne noBepXHOCTEN;
. Buipl, KOMIUTEKCHBIN YEPTEK.

O 03O L B~ Wi

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

OO6cyxnenre MaTepralioB 1Mo kKeicam pasnaena "KoMIIeKCHbIN YepTex, BUIbI"
OO6cyxaeHue MarepuaioB o kelicam pazzaena "[loBepxHoctu"

OO6cyxxnenre MaTepralioB 1o keiicam pasnaena "llepeceuenue moBepxHocren"”
OO6cyxaeHne MatepuaioB Mo kelicam pazzaena "CedeHus u pa3pesbl”

OO6cyxaeHre MaTepralioB 1o Keicam pasjena "ICKU3UpOBaHNEe PeasIbHBIX eTanei"”

asrONE
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OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "Buisl coequHeHmit"
OO6cyxnenre MaTepualioB 1o Keiicam pazjaena "UepTerxu cOOPOUHBIX euHUIT"
OO6cyxneHre MaTepuaioB 1o Keiicam pazaena "/letanuposanue”
OO6cyxaeHrne MaTepualoB 1Mo Keicam pazzaena "CxeMa npuHIUniagbHas"

©oN>

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena aucruruiiHs (B

O11eHOYHOE CPEICTBO

Kongrl
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAHUE)
WHMKAaTOPOB
(B COOTBETCTBUH C pazfenoM 1) 1]2|3|4[5]|6]7[8]9
3HaTh:
TpeboBanus ctangaptoB ECK/I x ohopmiiennro u WT-Torma + PacuetHo-rpaduueckas
KOMILUIEKTHOCTH KOHCTPYKTOPCKOM TOKYMEHTallUU ] pabota/UI'P «/leTanupoBanue»
npaBujia o0pa3oBaHMs pe3b0, UX YCIOBHOE I'padpuaeckas padbota
n300pakeHre u 0003HAYCHNE Ha YepPTexax NA-7onk-1 + (ueprex)/UT'P «Bums
COEIMHEHUIT»
IIpaBWJIa BHIMOJIHEHMSI 3CKHU3a PacuerHo-Tpaduueckas
WN-7onk-1 + pabota/UI'P «3ckusupoBanue
peanbHbIX JETaICh»
MpaBUjIa MOCTPOSHHSI BUOB, YTEHHS N300pasKeHUH PacuerHo-Tpaduueckas
cornacHo TpeboBanuit ECK/] N-lonk-s pabota/I'P «KommekcHbIit
YEePTEK, BUIIBD)
NpaBiIa HOCTPOCHHS TOUEK Ha OBEPXHOCTH 1 W-lomcs + PacuetrHo-rpaduueckas
TEPMHUHOJIOTHH B 00JIaCTH MH)KEHEPHOHU rpaduku pabota/UI'P «IloBepxHOCTH»
YMersb:
MpUOOpETEHNE HABbIKA BBHIIIOJHEHUS paboynx W7o + PacuetrHo-rpadpuueckas
yepTeKel JeTalu 1o 4YepTexy Bua 00IIero ] pabota/UI'P «/leTanupoBanue»
oQOpMIIATH CXEMBI U IPYyTrUe KOHCTPYKTOPCKUE PacuetrHo-rpadpuueckas
JOKYMEHTBI W/L-Tomct pabota/UI'P «Cxema »
0(popMIIATH TPaPUUECKYIO U TEKCTOBYIO MPOEKTHO- Pacuetno-rpaduueckas
KOHCTPYKTOPCKYIO JOKYMCHTAIUIO B COOTBETCTBUHU C Hﬂ-?om(-l + pa60Ta/I/IFP «‘{epTech/I
TpeboBanusMu cranaproB ECKJ] COOPOYHBIX €IUMHUI)
BBITIONTHATH M YUTATh YEPTEKH JIeTANCH Pa3IMIHOTO PacuetHo-rpaduueckas
YPOBHS CIIOKHOCTH N-lonk-s + pabota/UII'P «Pa3pessr u
CEUYEHHUS»
pemats rpadUIecKUMU METOAAMH 33/1a49H O PacuetrHo-rpaduueckas
B3aUMHOM pacmojoxxkeHnn reometpuueckux opm B | U-1lomnk-s + pabota/UI'P «Ilepeceuenune

IIPOCTPAHCTBE

ITOBEPXHOCTEN»
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n300paxaTh (OPMBI MOBEPXHOCTEH pPeaTbHBIX

PacuetrHo-rpadpuueckas

JeTaneil B 3CKU3HOM BHJIE NA-1lonk-s pabota/UII'P «3cku3upoBanue
peaNIbHBIX JeTaleh»

U300paxaTh reoMeTpuieckue Gopmel B PacuetrHo-rpaduueckas

MPOCTPAHCTBE U CTPOUTH JIMHUU MEPECCUCHUS N-lonk-s pabota/UI'P «IloBepxHOCTHY

MMOBEPXHOCTEN

BBITIOJHATH YEPTEKU POCTHIX 0OBEKTOB C PacuetrHo-rpaduueckas

M300paXECHUSMU BHYTPCHHUX ()OPM U CKPBITBIX NJ-1lomnk-s pabota/I'P «KommiekcHbIi

3JICMCHTOB

YCPTCIK, BUIABD)>
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzanuu: CmemanHas Gopma
1. UT'P «KomrutekcHbIi yepTex, BuabD» (PacuerHo-rpaduyeckas pabora)
2. UT'P «Ilepeceuenne moBepxHocteit» (PacueTHo-rpaduueckas pabora)
3. UT'P «IloBepxHocti» (PacueTHo-rpadudeckas padora)
4. UT'P «Pa3pe3sl u ceuenus» (Pacuerno-rpadguyeckas padora)

2 cemecTp

dopma peanuzanuu: [TuceMenHas padbota
1. UT'P «Cxema » (PacuetHo-rpaduueckas pabora)

®opma peanuzarun: CmemanHas popma
1. UT'P «Bunsl coequnenuit» (I'padpuueckas padora (4epTex))
2. UT'P «/leramupoBanue» (Pacuerno-rpaduueckas padora)
3. UT'P «Yeptexu cOopounbix equnuily (Pacuerno-rpaduueckas padbota)
4. UT'P «Dcku3upoBaHue peanbHbIX AeTanein» (PacueTHo-rpaduyeckas padora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ ouenxou (Cemecmp Nel)

Cornacao BAPC ctpykrype

3auem ¢ ouenxou (Cemecmp No2)

Cornacao BAPC ctpykrype
B numuiom BeIcTaBIsIETCS OLIEHKA 32 2 CEMECTP.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. XKapxos, H. B. AutoCAD 2006. Odunnanshas pycckast Bepcusi. IhHeKTUBHBIA caMOy4IUTeNb /
H. B. XKapxkos . — CII6. : Hayka u Texnuka, 2006 . — 592 c. - ISBN 5-943872-78-7 .;

2. ®ponos, C. A. HaueprarenbHasi reoMeTpHs : Y4eOHUK JIsl By30B IO HaIllPaBJICHUIO MOATOTOBKH
JUTUIOMHUPOBAHHBIX CIICIIHATUCTOB B 00JIaCTH TeXHUKHU U TexHojioruu / C. A. @ponos . — 3-e u3n.,
nepepad. u gon . — M. : UIHOPA-M, 2008 . — 286 c. — (Bricuiee obpa3oBanue) . - ISBN 978-5-16-
001849-2 ;

3. Texuuka yepTexHO-Tpaduueckux padbor. Meron npoekuuid. Buasl : MeTognueckoe nocodue 1mo
Kkypcy "UnxenepHas rpaduka" ans cTyaeHToB 1 Kypca no TeXxHuyeckuM HampasieHusm / T. A.
bob6poga, B. P. [luBoBapos, E. A. Kanuranosa, [u ap.], Mock. suepr. ua-1 (MOU TVY) ; Pen. E. I1.
Kacatkuna . — M. : U3pgarensckuit om MOU, 2010 . — 64 c.
http://elib.mpei.ru/elib/view.php?id=1857;
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4. Yexmapes, A. A. mxenepHast rpaduka. MalmmHOCTPOUTENIBHOE YepUEHUE | YUCOHUK ISl BY30B
10 HaIIPaBJICHUIO MMOATOTOBKH JTUIIOMHUPOBAHHBIX CHEIHATMCTOB BBICIIETO 0Opa30BaHus B
mamuHocTpoeruuu / A. A. YUekmapes . — M. : UHDPA-M, 2014 . — 396 c. — (Bricmiee oOpazoBanue
. bakanaspwuar) . - ISBN 978-5-16-003571-0 .;

5. IloBepxHocTH 1 pa3BepTKu. [lepeceuenue moBepxHOCTe : yaeOHOE TOcoOue 1Mo Kypey
"Unmxkenepnas rpaduka" / E. I1. Kacarkuna, U. B. I'opaeena, JI. I'. ['omoBuHa, [u ap.], Ham. uccnes,.
yH-T "MOHN" (HUY"MDHN") . — M. : U3a-Bo MDOMU, 2017 . — 83 c. - ISBN 978-5-7046-1864-5 .
http://elib.mpei.ru/elib/view.php?id=9979;

6. boromo6os C. K.- "Unxenepnas rpaduka”, (3-e us., ucnp. u Jo1. ), MI3aarenscTBo:
"MamunocTtpoenue", Mockaa, 2009 - (392 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=719.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. nanoCAD Plus;

5. Libre Office.

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHoHATbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CIPAaBOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

. 9BC "KoncyasTanr crygenra" - http://www.studentlibrary.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTa oTkpwIThIX TaHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

. HanuoHabHbIi mopTaj onyaiin o0yuenusi «OTKpbITOe 00pa3oBanue» - https://openedu.ru
. OdunuanbHbii calT MUHHCTEPCTBA HAYKH M BbIcIIero oopasosanus Poccuiickoit
®denepamuu - https://minobrnauki.gov.ru

10. ®enepaabublii moptas "Poccuiickoe odpasoBanume" - http://www.edu.ru

©O© 00 ~NO O

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaUMCHOBAHUC
VY4eOHble aynuTopun J-301, Yuebnas napra, CTOJ MpenoiaBares, CTy, mkad,
U1l IPOBEIEHUS ayJIuTopus JI0CKa MeJIoBast, MyJIbTUMEIUHHBIN
JIEKIIMOHHBIX 3aHATHH U MIPOEKTOP, IKpaH, KOJIOHKH, KOMITBIOTEP
TEKYIIEro KOHTPOJIS NIEPCOHATILHBIN
VY4eOHble aynuTopun J-307, Yuebnas rapTa, CTOJ] MPernogaBarTens, CTyl, 10CKa
U1 IPOBEICHUS ayJIUTOpuUs MeJIOBast, MyJIbTUMEUHHBIN TPOEKTOP,
MPAKTUYECKUX 3aHITHH, 9KpaH, KOJIOHKH, KOMITBIOTEP MEePCOHATIBHBIN
KP u KII
VY4eOHble ayIUTOPHH 1-307, Yuebnas napra, CTOJI MperoaaBaTelis, CTyl, TocKa
JUISL IPOBEIEHUS ayJuTopus MeJIOBasi, MyJbTHMEIUIHBIN TPOEKTOp,
IIPOMEXYTOUYHOMN 9KpaH, KOJIOHKH, KOMITBIOTEP MEPCOHATBHBIN
aTTecTaluu
[Tomemenus ans HTB-204, Kpecio pabouee, pabodyee MeCTO
CaMOCTOSITEJIBHON WupopmannonHo- COTPYHMKA, CTEJUIAX JJIsI XPaHEHUS! KHHT,
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paboThl

oubmorpaduueckuit
oTIen

CTOJI KOMITBIOTEPHBIN, CTYJI, TIIKad 117151
OJICK/Ibl, CTOJI TMCbMEHHBIN, BUTpHuHa,
KOMIIBIOTEPHAs CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHAIIBHBIN,
JKYpHAJIbI, KHUTH, YYCOHUKH, TOCOOUS

ITomenienus miis

J1-312, Kabunet
COTPYIHUKOB Kadeapsl

CTOJ, CTYII, IKad

KOHCYJIbTUPOBAHUS
MullDY

ITomemenus st 1-305, Cxnan xadenpsr cTyJ, mKad
MullDY

XpaHEHHS
obopynoBaHus U
y4e0HOr0 MHBEHTApPs
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BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

WNuxeHnepHas M1 KOMIbIOTEpHAs rpaduka

IIpunoxenne A

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 HUI'P «KomruiekcHbIN yepTesx, Buab» (PacueTHo-rpaduueckas padora)
KM-2 WI'P «IloBepxHoctu» (PacuerHo-rpadudeckas padora)
KM-3 UI'P «Ilepeceuenne moBepxHocteit» (PacueTHo-rpaduueckas pabora)
KM-4 UI'P «Pa3pesst u ceuenus» (PacuerHo-rpaduyeckas pabora)

Bujx npomexyTo4HOI aTTecTanmu — 3a4€T C OLIEHKOM.

Wunexc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuumuimabl KM:
paznena AT AER Henens 6 10 13 15
KM:
1 KommiekcHslil uepTex, BUAbI
1.1 KomnekcHslil uepTex, BUAbI +
2 [ToBepxHocTH
2.1 [ToBepxHOCTH +
3 [Tepeceuenue moBepxHOCTEN
3.1 [Tepeceuenue moBepxHOCTEN +
4 Ceuenus u pa3pessl
4.1 Ceuenus u pa3pessl +
Bec KM, %: 20 20 30 30
2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONIPUATHI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 110 JMCUHUIIHHE:
NI'P «3cku3upoBanue peanbHbIX aeraneit» (Pacuerno-rpaduueckas padora)
UI'P «Bunsl coenunenuit» (I'paduyeckas padora (ueprex))

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

UI'P «Yeptexu coopounbix eauHui (Pacuetno-rpaduyeckas padora)

UI'P «/leramupoBanmey (PacueTHo-rpadmyeckas padora)
NI'P «Cxema » (PacuetHo-rpaduueckas pabota)

Bujx npomexxyTo4HOI aTTecTanuu — 3a4eT ¢ OLIEHKOM.

Howmep
pasnena

Pazgen nucumimHe

Nunexc
KM:

KM-1

KM-2

KM-3

KM-4

KM-5
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Henens 4 7 11 14 15
KM:
1 OCKU3UPOBAHUE PEATbHBIX JIeTaleH
11 OCKU3UPOBAHUE PEATbHBIX JIeTaleH +
2 Bunel coenuaenuin
2.1 Bunel coenuaenuii +
3 Yeprexu cOOPOYHBIX €THHUIL
3.1 Yeprexu cOOPOYHBIX €THHUI] +
4 JleTanupoBaHue
4.1 JleTanupoBaHue +
) Cxema
51 Cxema +
Bec KM, %: 15 20 30 30 5)
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