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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: JHEPreTUKA NpeNPUITHA U BOJOPOAHbIE TEXHOJIOTUH
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
NUHXEHEPHAS U KOMIIBIOTEPHAS T PAOUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,
3 cemectp - 3;
BCero - /

Yacos (Bcero) no yueoHomy
MJIAHY:

252 yaca

Jexknun

2 cemecTp - 16 yacos;
3 cemecTp - 16 yacos;
Bcero - 32 yaca

IIpakTnyeckue 3aHATHSA

2 cemecTp - 48 yaca;
3 cemecTp - 32 yaca;
Bcero - 80 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 79,7 uaca;
3 cemecTp - 59,7 yaca;
Bcero - 1394 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:

TecTrupoBanue
Pacuyerno-rpaguyeckas pabdora
I'padpuueckas padora (ueprex)

HpomemyTquaﬂ aTTrecrauud:

3ayer c oneHKOM
3ayer c oneHKOM

2 cemectp - 0,3 yaca;
3 cemectp - 0,3 yaca;
Bcero - 0,6 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leap ocBoeHusi NMCUMIIMHBI. Lledb OCBOGHMSI TUCIUIUIMHBI SBISETCS H3y4EHHE CIIOCOOOB
BBITIOJTHEHMS ¥ UTE€HUS TpaduIecKuX n300pakeHni 00BEKTOB U KOHCTPYKTOPCKOHN JOKYMEHTAIINH, B TOM
YUCIIE C UCIIOJIb30BAHUEM CPEACTB aBTOMATU3ALINH. .

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOCHHCE ITPpaBUJI IMTOCTPOCHUS TOYCK HA ITIOBECPXHOCTHU U TCPMHUHOJIOI'U B obnactu I/IH)I(eHepHOﬁ

rpaduKu;;

- OCBOEHME IIPAaBUJI U YCIOBHOCTEH M300paxKeHnss 1 0003HAUYEHUs pe3b0bl Ha YepTEKe;;
- uzyuenue tpedoBanuii crannaproB ECKJI k opopMIIeHHIO U KOMIIJIEKTHOCTH KOHCTPYKTOPCKOM

JIOKYMEHTAITNH;;

- YMCHHC I/I306pa)KaTB Ha 4CPTCIKE SJICMCHTAPHBIC TCOMCTPHUYICCKUC TCJIa HA IIJIOCKOCTHU COTJIACHO

oburm tpedoBanusm ECK/;;

- IpUOOpETEeHNE HAaBbIKA TOCTPOCHUS YePTEKEN MPOCTPAHCTBEHHBIX 00BEKTOB;;
- YMEHHUE CTPOUTH TOUKU U JIMHUU IO IPUHAAJIEKHOCTH K Pa3JIMUYHBbIM IIOBEPXHOCTAM

rpadu4ecKUMU METO/IaMU;;

- OCBOCHHME METO/I0B PELIeHUs I'papueCKUMHI METOJaMH 33JJaui O B3aUMHOM PACIHOJIO0KEHUN
reoMeTpuuecKux (GopM B IPOCTPAHCTBE;;

- BBIIIOJIHEHUE U YTCHHUE YEPTEXKEN JeTallel Pa3INYHOTO YPOBHS CIIOXKHOCTH;;

- IpHOOpETEHNE HaBbIKa BBIIIOJHEHUS ICKU3a;;

- IpUoOpeTeHne HaBbIKa U300paKEeHUs U 110100pa CTaHJAPTHBIX U3JIeNUi 171 pa3bEMHBIX
COCIMHEHUH C Y4ETOM CBOWCTB MaTEPHUAIIOB U JUHAMUYECKON HArpy3KH;;

- U3yueHue opOpPMIICHHSI CXEM U IPYTUX KOHCTPYKTOPCKHUX JTOKYMEHTOB;;

- oopMIiIeHHE rpapUuecKOil U TEKCTOBOM MPOEKTHO-KOHCTPYKTOPCKOM TOKYMEHTALIUH B
COOTBETCTBUM ¢ TpeboBaHusMH cTtannaproB ECK/L;;

- IproOpeTeHNe HaBbIKA BBITIOJTHEHUS pad0YHX YepTEeXKen AeTalu 10 YePTEKy BUAa OOIIETo;.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTH/KEHUSI KOMIIETCHIIHI !

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!
- - IIpaBUJIa IOCTPOEHUS TOUEK Ha
MOBEPXHOCTU M TEPMUHOJIOTHIO B 00J1aCTH
MHXEHEpHOU rpaduKi;;

- IpaBUJIA U YCIOBHOCTH M300paKeHUs U
0003HavYeHHS pe3bObl HA YEPTEKE;;

- Tpe6oBanus cranaaptoB ECKJI k
0(hOPMIICHUIO 1 KOMIUIEKTHOCTH
KOHCTPYKTOPCKOM JTOKYMEHTALIUM;.

YMETh:

- YUTATh YEPTEK U BHITIOJIHITH pabOunid
YepTexX JeTalld 0 YepTexy BUaa 00IIero;;
- 0DOPMIISITH CXEMBI C UCTIOJIb30BAHUEM
CTaHJIAPTHBIX CPEACTB aBTOMATU3ALUU
MPOEKTUPOBAHUS;;

- AaHAJIM3UPOBATh B3aHUMHOE PACIIOJIOKEHNE
T€OMETPUUYECKHUX (HOPM B IPOCTPAHCTBE U
CTPOUTH JIMHUU MEPECEUEHUS
MMOBEPXHOCTE;;

- BBITIOJTHATH 00OpPATUMBIE YEPTEKHU




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

POCTPAHCTBEHHBIX 00BEKTOB;;

- 1300paXkaTh Ha YEPTEIKE IEMECHTAPHBIC
reOMETPUYECKHUE TeJla Ha MIIOCKOCTH
coriacHo oommm TpeboBanusm ECKJI;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumiimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHAIbHOW 00pa3oBaTeNbHOW MporpaMme
DHepreTuka MPeANpUITH W BOIOpoaHble TexHosoruu (manee — OIIOII), HampaBiaeHUs MOATOTOBKU
13.03.01 TemmodHepreTuka ¥ TEIUIOTEXHUKA, YpPOBEHb O0Opa3oBaHUs: BhBICIIEE OOpazoBaHUE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeHero o0iiero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE P OCBOEHUH JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as Tpy10€MKOCTh JUCHIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 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 1. KomruiekcHbIi 22 2 2 - 8 - - - - - 12 - Iloozomoeka pacuemno-zpadpuueckozo
YepTex 3adanua: B pamkax pacyeTHO-rpayecKoro
11 1. KoMmnekcHslii 22 2 - 8 - - - - - 12 - 3aJ1aHusl BBITIOIHSIETCS YePTek KOHCTPYKIIHH.
4epTex J1J1s1 BBITIOJTHEHUS! YePTEKEH BBITOJTHSIFOTCS
npe/IBapUTEIIbHbIC pacyeThl OCHOBHBIX
rokasaTesieli, KOTopble YKa3bIBalOTCs Ha
yepTexe. 3aJaHue BBIIOIHACTCS
MHIUBH/YAIBHO 10 BapuaHtaM. B kauecTBe Tem
3aJ[aHusI IPUMEHSIOTCS CIICYOMINE:
H3yuenue mamepuanos iumepamypnolx
UCHOYHUKOB:
[2],17-38
[4], 28-36
2 2. Buast 24 2 - 10 - - - - - 12 - Ilodzomoeka pacuemno-zpaguueckozo
2.1 2. Buast 24 2 - 10 - - - - - 12 - 3adanua: B paMkax pacdeTHO-TpaduuIecKoro
3aJIaHusl BBITIOJHSETCS YEPTEK KOHCTPYKIIHH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
Npe/IBapUTeIbHbIE PaCYeThl OCHOBHBIX
nokasaTeseil, KOTOpbIe YKa3bIBAIOTCS Ha
yepTexe. 3ajaHue BINOIHACTCS
MHIUBH/IYaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJJaHHs IPUMCHSIFOTCS CIICAYIOIIHE:
H3yuenue mamepuanog 1umepamypubix
UCIOYHUKOB:
[2], 109-119
[3], 131-13/
3 3. TloBepxHOCTH 26 4 - 10 - - - - - 12 - IToozomoeka pacuemno-zpadpuueckozo
3.1 3. I[ToBepxHOCTH 26 4 - 10 - - - - - 12 - 3adanua: B paMkax pacdeTHO-TpadUIeCcKOro

5




3a/IaHUS BBIMONHSIETCS YePTEk KOHCTPYKIHH.
J171st BBITIOJTHEHHS YSPTEKEH BBITTOTHSIIOTCS
MpeIBaPUTEIbHBIC PACUCTHI OCHOBHBIX
HoKa3areliell, KOTOpbIE YKa3bIBAalOTCS Ha
gyeprexe. 3aJaHue BHIIOJIHICTCS
MHIMBUIYaJILHO 10 BapuaHTaM. B xauecTBe Tem
3a/IaHMS IPUMEHSIOTCS CICAYIOLINE:

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 109-119
[3], 131-138
[6], 17-28
[7], 97-137

4. Tlepeceuenue
OBEPXHOCTEN

26

10

12

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquMe

4.1

4. Tlepeceuenue
MOBEPXHOCTEN

26

10

12

JIOTIOJTHUTENFHOTO MaTepuana o paszaeny "4.
[Iepeceuenue noBepxHocTeit"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 126-141
[3], 149-197
[6], 44-46

5. Pa3pessl u ceueHus

28

SN

10

14

Ioozomogka pacuemuo-zpadmuecxozo

5.1

5. Pa3pe3sl u ceueHus

28

10

14

3adanusa: B paMkax pacueTHO-TpauIecKoro
3a/1aHUS BBITIOJIHAETCS YePTEXK KOHCTPYKIUH.
J171s1 BBITIOJIHEHUS YepTEXKeEN BBITIOIHSIOTCA
MpeABapUTENbHbIE PACYETHl OCHOBHBIX
MoKa3aTeseil, KoTopble YKa3bIBalOTCs Ha
yeprexe. 3a/laHue BBINOJIHAETCS
MHAMBUAYAIbHO IO BapuaHTaM. B kauecTBe TeM
3a/laHusl IPUMEHSIOTCS CIIeAYIOLIHE:

H3yuenue mamepuanos 1umepamypHslx
UCHLOUHUKOB:

[2], 173-196

3a4eT ¢ OLEeHKOM

18.0

0.3

17.7

Bcero 3a ceMmecTp

144.0

16

48

0.3

62

17.7

Hroro 3a cemectp

144.0

16

48

0.3

79.7

6. Dcku3npoBaHue
peanbHbIX JeTajaeit

18

Iodzomoska pacuemno-zpaguueckozo
3adanusa: B paMKax pacueTHO-Tpa)uIecKoro

6




6.1

6. DCKU3MpOBaHUE
peaNbHBIX JeTajei

18

3a/IaHUS BBIMONHSIETCS YePTEk KOHCTPYKIHH.
J171st BBITIOJTHEHHS YSPTEKEH BBITTOTHSIIOTCS
MpeIBaPUTEIbHBIC PACUCTHI OCHOBHBIX
HoKa3areliell, KOTOpbIE YKa3bIBAalOTCS Ha
gyeprexe. 3aJaHue BHIIOJIHICTCS
MHIMBUIYaJILHO 10 BapuaHTaM. B xauecTBe Tem
3a/IaHMS IPUMEHSIOTCS CICAYIOLINE:

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[2], 242-265

7. Buabl coenuHeHui

18

SN

Camocmosamenbroe uzyueHnue

7.1

7. Buabl coenuHeHui

18

meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENFHOTO MaTepuana o pasaeny "7.
Bunae! coennnenuii"

Ilodzomogka pacuemuo-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpayecKoOro
3a[JaHHs BRITIOJTHACTCSA YePTEK KOHCTPYKITHH.
J171s BBITIOJTHEHUS YePTEKEH BBITTONHSIIOTCS
MpeaBapUTEeIbHBIC pACUETHl OCHOBHBIX
moKasareseid, KOTOpbIe YKa3bIBAIOTCS Ha
gepTeke. 3aJaHue BBHIOTHICTCS
WHAWBUYaAJIbHO 110 BapUaHTaM. B xauecTBe TEM
3aJIaHusI IPUMEHSIIOTCS CIIeYIOLINE:
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], 262-268

8. Cxema
JHEPreTUYCCKas
MPUHIUAITHATbHAS

18

8.1

8. Cxema
SHEepreTUIecKas
MIPUHIUITHATbHAS

18

Ilooz0mogka pacuemuo-zpaguueckozo
3adanusa: B paMkax pacueTHO-TpauIecKoro
3a[aHUsI BBITIOJHACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepTEXKeH BBITOJHSIIOTCS
IpeIBapUTEIIbHBIE PACUeThl OCHOBHBIX
HoKa3aresel, KOTOpble YKa3bIBalOTCS Ha
yepTexke. 3aJaHue BBINOIHIETCS
UHAVMBUAYaJIBHO IO BapuaHTaM. B kauecTBe TeM
3aJ]aHus IPUMEHSIOTCS CIIETYOLINE:
H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[1], 48-50
[5], 16-24




9. COOpOYHBIH yepTex
U criennpuKanus

18

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

9.1

9. COOpOYHBIH yepTex
u crienupuKanus

18

3aJIaHMs BBITOJIHACTCS YePTEIK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
TIpeaBapUTEIbHBIC paCUeThl OCHOBHBIX
IoKa3aresel, KOTOphIe YKa3bIBAIOTCS Ha
gepTexke. 3aJaHne BBHIOIHICTCS
WHIWBUIYaNbHO 0 BapuaHTaM. B kagecTBe TeM
3aaHHS TPUMEHSIOTCS CIIEAYIOIIHE:
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana no paszaeny "9.
COopouHbIf YepTex U crenuduranus”
H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOB:

[2], 314-331

10

10. leranupoBanue

18

10

Ilodzomoeka pacuemno-zpaguueckozo

10.1

10. IeranupoBanue

18

10

3adanus: B pamkax pacyeTHO-rpaduIecKoro
3aJ[aHUsI BBITOJIHSACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUSI YePTEKEH BBITOIHSIFOTCS
Mpe/IBapUTEIbHBIE PACUEThI OCHOBHBIX
rokazaTeJsieli, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3aJlaHue BBIOIHACTCS
WHAWBUYaAJIbHO 11O BapUaHTaM. B xauecTBe TEM
3aJIaHusI IPUMEHSIIOTCS CIIeIyIOLINE:

H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:

[2], 331-348

3ayeT ¢ OLEHKOH

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

16

32

0.3

42

17.7

Hroro 3a cemecTp

108.0

16

32

0.3

59.7

HUTOro

252.0

32

80

0.6

139.4

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 1. KomnnexcHulil yepmedic

1.1. 1. KoMIUIeKCHBIN YepTex

[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
BHJIOB..

2. 2. Buowi

2.1. 2. Bunsr

AHanu3 0a30BbIX 3JIEMEHTOB (DOpPMBI 00BEKTa IpejacTaBicHHBIX kKak 3D moxens. [TocTpoeHue
KOMIUIEKCHOTO YepTexka peabHOro oobsekra mo 3D moaenmu. Metoasr popmupoBaHus rpaduaecKux
MOJIEJICH ¢ UCIIOJB30BAHUEM COBPEMEHHBIX KOMITBIOTECPHBIX TEXHOJIOTHIA. .

3. 3. Ilosepxnocmu

3.1. 3. IloBepxHoCTH
[ToBepxHoctn u Tena BpameHus. Kiaccudukanms noBepxHocteil. Pemenue 3amau Ha
nepeceyeHre HWINHAPUIECKOM, KOHMUECKON U chepruecKkoil MOBEPXHOCTEH € IIIOCKOCTAMM. .

4. 4. Ilepeceuenue nosepxnocmeul

4.1. 4. [lepeceueHue NOBEpXHOCTEH

AHamu3 ¢GopMbl JMHWKA TepecedeHHs ¢ momompio 3D Mopeneld, BBIOJHEHHBIX B
KOMIIBIOTEPHBIX TEXHOJIOTUAX. Pellenne 3a1a4 Ha OCTPOECHUE JIMHUN NIEPECEUEHUS TTOBEPXHOCTEN,
OJIHA M3 KOTOPBIX 3aHMMAET IPOCUMPYIOLIEe MOJIOKEHHE. Penienne 3a1ad Ha MOCTPOEHUE JIMHUN
NepeCceueHMs MOBEPXHOCTEN ¢ MPUMEHEHUEM MOBEPXHOCTU-TIOCpeIHUKA. OnpeneneHne BUANMOCTH
MOJTYYEHHBIX JIMHUM NEPECEUEHU U OUYEPKOBBIX JIUHHUI. .

3. 5. Paszpesvl u ceuenus

5.1. 5. Pa3pesbl u ceueHus

CeueHuil 3alaHHBIX TeoMeTpuyeckux o0bekToB. IlocTpoeHue wnzoOpakeHUil OOBEKTOB, B
KOTOPBIX TPUMEHSIOTCS TpOoCThie pa3pe3bl. [locTpoeHne H300pakeHU! OOBEKTOB, B KOTOPBIX
IPUMEHSIOTCS CIIOKHBIE pa3pessl. [locTpoeHne n3o0paxeHnit 0ObEKTOB, BKIIOYAIOLINX 3JIEMEHTHI,
JUIsL BBISICHEHMSI (DOpPMbBI KOTOpBIX TpeOyeTcsi NMPUMEHEHHME YCIOBHOCTEH W YNpPOIIEHWH mpu
BBINOJIHEHUH pa3pe3oB. Ilapamerpuueckoe 3amaHue 0a30BBIX 3JIEMEHTOB (OPMBI JeTajei.
Knaccugpukamuss pasmepoB Ha dYepTekax jgetanedd. Metoasl pabOTBl B KOMITBIOTEPHBIX
rpaduyeckux cpenax..

6. 6. Dckusuposanue peaibhvix oemaieu

6.1. 6. Dcknu3NpoOBaHNE PEAIbHBIX JEeTaleh

OCcKH3 JeTalld KaK KOHCTPYKTOPCKHM JokyMeHT. HaznaueHue, mopsioK BBHIIOJHEHUS 3CKH30B
neranei. M3o0paxenue pe3bObl Ha cTepkHE W B oTBepcTHH. CTaHaapTHbele pe3bObl. OnpeaeneHue
apaMeTpoB CTAaHJIAPTHHIX pe3b0. BoimonmHenue scku3oB netaneil. OmnpeneneHue MapaMeTpoB
neraneii. MepurenbHble MHCTpYMEHTHI. M3mepenue pasmepoB aetaneil. Hanecenue pasMepoB Ha
ACKM3ax JIeTajen..



7. 7. Buowi coedunenui

7.1. 7. Bunsl coenuHeHu

CranmapTHbIe KpemexHble u3fienus: O0NT, BUHT, IINMUIIbKA, raiika, maiiba. Pacyer mapamerpos
coeauHeHuil. [IpaBuia BBINOJIHEHUS YepTexel HambOolsiee pacnpOCTPAHEHHBIX BHUJOB Pa3beMHBIX
Pe3bOOBBIX COECTUHEHUM. .

8. 8. Cxema snepcemuueckas NPUHYUNUATLHASA

8.1. 8. Cxema sHepreTnyeckas IpUHLUIINAIbHAS

[TpaBuna odopmieHuss KOHCTPYKTOPCKOrO JOKyMeHTa «(Cxema sHepreTuyeckas (TeIuioBas)
NpUHIUNHATIbHASA». [lepedeHb SJIEeMEeHTOB, BXOAAIMX B cocTtaB cxeMmbl. Odopmienue
KOHCTPYKTOPCKUX JOKYMEHTOB C UCIOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTHIA..

9. 9. Coopounwiyl uepmesic u cneyudukauus

9.1. 9. COOpOYHBII YepTeK U CTICIUPUKAIIHS

Bunpl u3nenuii 1 KOHCTPYKTOPCKUX AOKyMeHTOB. COopouHas eauHuna. Yeprex oOuiero Buia
(BO). Coopounsnii ueprexx (Cb). Cnemudukamus. Crangaptet ECK/[.  KomriuiekTHOCTB
KOHCTPYKTOPCKOM  JokymeHTanuu. KoHcTpykTopckuit  JokyMeHT «COOpOUYHBIA — 4epTex».
Hasnauenune m cocraB uepreka. Crnenmmduranus — TEKCTOBBIH KOHCTPYKTOPCKHN JIOKYMEHT.
CocraBnenue crnenu(puKanuy K JaHHOH cOOpOYHOM euHMIIe. Y IPOLICHHAs! KOHCTPYKTUBHAS CXeMa
U TIOpsIOK cOopku m3nenust «COopouHas euHuIa». BeimomHeHnne cOOpoyHOro ueprexa. Pazmepsl
Ha yepTexax cOOPOUHBIX eMHULl. MeTo/1bl paboThl B KOMIBIOTEPHBIX I'PaMUECKUX pelakTopax..

10. 10. Jlemanuposanue

10.1. 10. leranupoBanue

Konctpykropckuii nokyment «Yeprex obmiero Buaa». CocraB M HazHaueHue ueprexa BO.
[Tepeuens netaneil, BXxoadumx B cOopounyro enuHully. CTaHAapTHblE U HECTaHAAPTHHIE JETANH.
Omnpenenenue cxoactsa u oiinuus yeprexxeit BO u Cb Ha npumepax. KoHCTpykTOpCKH JOKYMEHT
yepTex AeTaiu. AHaau3 GopMbl HECTaHAAPTHBIX AeTanel. BrinmonHeHne yepTeskel HecTaHIapTHBIX
netaned no qaHHoMy yeptexy BO. Hanecenue pazmepos netanei..

3.3. TeMbl IPaAKTHYECKUX 3aHATHI
1. Dcku3upoBaHue peaiabHbIX aeranei(12);
2. NeranupoBanue(16);
3. Coopounslii ueptex u cnenuduxanusi(20);
4. ITepeceuenue noBepxHocteii(12);
5. [NoBepxnocTu(y);
6. KommuiekcHslit uepTex(6);
7. Bunpi(8);
8. Cxema sHepreTudeckasi IpuHIUIHaIbHas(4);
9. Bunsl coenunenuii(12);
10. Pa3pessr u ceuenusi(14).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

NG~ WNE

MpUHIUIIAATbHAS"

9. OO0cyxaeHnue MaTepHalIoB IO Keiicam pasjaena "9.

OO6cyxneHre MaTepuanoB o keiicam pasaena "l.
OO6cyxneHrne MaTepraioB 1o Keiicam pasjaena "2.
OO6cyxneHre MaTepuanoB o Keicam pasaena "3.
OO6cyxaeHrne MaTepraioB 1o Keiicam pasjaena "4.
OO6cyxneHre MaTepuanoB Mo Kekicam pasaena "S.
OO6cyxaeHrne MaTepraioB 1o kKeiicam pasjaena "6.
OO6cyxneHre MaTepuanoB o keicam pasaena "7.
OO6cyxneHue MarepuajoB 1o  Keiicam pasgena "8, Cxema  sHepreTHveckas

KommnekcHslii gyeprex”

Buner"

[ToBepxHocTn"

Ilepeceuenne noBepxHocTen"
Pa3pesbl u ceuenus"
DCKHU3UPOBAHUE PEATbHBIX JIeTaien"
Buns! coenunenui”

COopouHBIil UepTexk U crienupuKanms"

10. Ob6cyxnenue marepuaios no kericam pazzaena "10. leranupoBanue"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3annaHupOBaHHBIEC PE3yabTaThl O0yUEHUs

Howmep paznena auciuruinHs (B

O1eHOYHOE CPEACTBO

Konbr
10 IUCLUIUIAHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH € pazfenoM 1) 1/2]3]4|5]6]7]8]9]10
3HaTh:
TpeboBanus ctangaptoB ECKJ] k Tectuposanue/Tect «COOpOUHBIH
o(hopMIIeHHIO U KOMITJIEKTHOCTH N-20r1k-5 + YEePTEXK U CHEIHPUKAIND)
KOHCTPYKTOPCKOM TOKYMEHTALlUY;
MpaBUjia ¥ YCIOBHOCTH U300payKEHUS U WII-2 + TectupoBanue/Tect [ToBepxHOCTH
0003HaUCHHUSI pe3b0bl HA YEPTEKE; A-2onks
- IIpaBuUJIa MOCTPOCHUS TOUYEK Ha TectupoBanue/Tect Busr
MIOBEPXHOCTU M TEPMUHOJIOTHIO B 00J1aCTH N-2or1x-5 + |+ CoennHeHunit
UHXEHEpHOU rpadukuy;
Ymersb:
n300pakaTh Ha YepTEXke FIeMEHTapHbIE PacuerHo-rpaduueckas padora/UI'P
reOMETPUYECKHE Tela Ha IIJIOCKOCTH N-20r1k-5 + «DCKU3UPOBAHUE PEATIbHBIX JAETaCii»
coriacHo obmmM TpedoBanusm ECKJI;
BBITNIOJIHATH OOPATUMBbIE YEPTEXKU V20115 + PacuerHo-rpaguueckast pa6ora/UI'P
IIPOCTPAHCTBEHHBIX OOBEKTOB; ] «Pa3pessl u ceueHus»
aHAJIM3UPOBATh B3aUMHOE PACIIONIOKEHHE Pacuerno-rpaguueckast pa6ora/UI'P
reoOMCTPHUICCKUX (I)OpM B IIPOCTPAaHCTBC U I/II['ZOHK—S + + «HepecequHe HOBGpXHOCTCﬁ))
CTPOMTb JIMHUY NIEPECEUEHNUs] OBEPXHOCTEN;
0(hOpMIIATH CXEMBI C UCTIOJIb30BAaHUEM I'paduueckas pabota
CTaHJAPTHBIX CPEJCTB aBTOMAaTU3alUU N-20rm1k-5 + | (ueprex)/Boinonnenue UI'P mo remam
MIPOEKTUPOBAHUSI; "KommiekcHslii ueprex", "Buabr"
YUTATh YEPTEXK U BHIOJHATH pabounit VIJT-2 +l+ |+ PacuerHo-rpaguueckas pa6ora/UI'P
YepTexk JIeTalIU 110 YepTEexKy BUIa OOILEro; OIK-5 COOpOYHBIH YepTex U crielUpUKALIN»
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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
2 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. Tect Bunbt Coequnenutii (TectupoBanue)
2. Tect IToBepxHoctu (TecTupoBaHue)

Dopma peanuzanuu: [TucemenHas padora
1. UT'P «Ilepeceuenue nosepxHocreit» (PacuerHo-rpadgudeckas padbora)
2. UT'P «Pa3pe3sl u ceuenus» (Pacuerno-rpaduueckas padbota)

3 cemecTp

®Popma peannsanuu: BreinonHenue 3a1aHus
1. Bemonnenue UI'P o temam "Komrekcusiii yeptex", "Buabl" (I'padudeckas padbora
(ueptex))

Dopma peanuzauuu: KoMneoTepHoe 3a/1aHue
1. Tect «COopounslii yepTex U crenupukanus» (TectupoBanue)

dopma peanuzanuu: [TuceMenHas padbota
1. UT'P «3cku3upoBanue peanbHbIxX aeraneit» (Pacuerno-rpaduueckas padora)
2. UT'P Coopounslit uepTex u cnienudukanus» (Pacuetno-rpaduueckas padora)

bannbHO-pedTHHTOBas CTPYKTYpa AUCLUIIUHEI SBISETCS NPUIOKEHUEM A.

4.2 IlpomMe:xyTOoUYHAs aTTECTALUS MO JUCIUNJINHE

3auem ¢ oyenxou (Cemecmp No2)
3ader ¢ oneHkor. O1eHKa OnpeeNsieTcss B COOTBETCTBUU ¢ [loyoxeHneM o 0amibHO-pEUTUHTOBOM
cucreMe ans cryaeHtoB HUY «MDM» Ha OCHOBaHMM CEMECTpPOBOW M 3ayeTHOH /
JK3aMEHAIIMOHHOIA.

3auem c oyenxou (Cemecmp Ne3)
3ader c oneHkor. O1ieHKa ONpeAeseTcsl B COOTBETCTBUU ¢ [loyoxkeHueM o 0anapHO-pEUTUHTOBOM
cucreMe ans cryaeHtoB HUY «MDM» Ha OCHOBaHMM CEMECTpPOBOW M 3ayeTHOM /
JK3aMEHAIlMOHHOIA.

B numiom BeICTaBIsSETCS OLIEHKA 3a 3 CCMECTD.

Ipumeuyanue: OeHOYHBIE MAaTEPUAITHI 11O TUCIMITIMHE IPUBEICHBI B (DOHIIE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHHUE U CHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNUS
1. XKapxkos, H. B. AutoCAD 2006. Odunuansaas pycckas Bepcusi. P PpeKTUBHbIN caMoyuuTens /
H. B. XXapxkos . — CII6. : Hayka u Texnuka, 2006 . — 592 c. - ISBN 5-943872-78-7 .;
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2. Yekmapes, A. A. UnxenepHas rpaduka : yaeOHHK JUIS By30B HEMAIIHHOCTPOUTEIbHBIX
crennanbHocTel / A. A. Uekmapes . — 8-e u3n., crep . — M. : Beicimas mkosa, 2007 . — 365 c. -
ISBN 5-06-003727-4 .;

3. ®ponos, C. A. HaueprarenbHas reOMEeTpHUs : YI€OHHK IS By30B 110 HAIIPaBJICHUIO IMOATOTOBKHU
JTUTUIOMUPOBAHHBIX CIICIIHATUCTOB B 00J1aCTH TeXHUKHU U TexHoyoruu / C. A. @ponos . — 3-¢ u3n.,
nepepad. u jgom . — M. : UHOPA-M, 2008 . — 286 c. — (Briciee oopazoBanue) . - ISBN 978-5-16-
001849-2 .,

4. TexHuka uyepTexkHo-rpaduueckux pabor. Merox npoekiuii. Bunpl : MeToanueckoe nocodue mo
Kypcy "UmxenepHas rpaduka’ i CTyAeHTOB | Kypca o TeXHu4ecKuM HarpasieHusm / T. A.
bo6posa, B. P. [IuBoBapos, E. A. Kanuranosa, [u ap.], Mock. suepr. ua-t (MOU TY) ; Pen. E. I1.
Kacatkuna . — M. : U3narensckuii om MOU, 2010 . — 64 c.
http://elib.mpei.ru/elib/view.php?id=1857;

5. BbINogHEHNE TEMIOBBIX CXEM dHEPreTUYECKMX YCTaHOBOK : METOAMUYECKOE I0COOUE 1O
nucnurmuHe "MrkenepHas rpadguka. Haueprarensnas reomerpus” / U. B. 'opaeesa, B. H.
Kaypxkumn, 1O. B. Crenaunos, [u ap.], Hau. uccnen. yu-t "MOHU" . — M. : U3natensckuii jom MOU,
2012 .—-40c.;

6. IToBepxHocTu u pazBepTku. [lepeceueHne noBepxHocTel : yuebHoe nocodue mo Kypey
"Unmxkenepnas rpaduka" / E. I1. Kacarkuna, U. B. I'opaeena, JI. I'. ['omoBuHa, [u ap.], Ham. uccnes,.
yH-T "MON" (HUY"MDU") . — M. : U3a-B0o MDOMU, 2017 . — 83 c. - ISBN 978-5-7046-1864-5 .
http://elib.mpei.ru/elib/view.php?id=9979;

7. ®ponos C. A.- "COoopHUK 3a7a4 110 HaUepTaTeabHOM reomerpun’, (3-e usa., crep.),
UznatenscrBo: "Jlans", Cankt-IlerepOypr, 2008 - (192 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=556.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MPOrpaMMHOe o0ecneYeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOTrpamm;

3. Buneokondepenuun (Maiing, Coepmxkas, BK u np);

4. AutoCAD/ T Flex CAD (Bepcust 1151 00y4aroImuxcs ¥ mperno/iaBareneii).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaABOYHbIE CHCTEMbI:

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

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

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

4. Ba3a naunbix Scopus - http://www.scopus.com

5. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. IopTaa oTKpLITHIX TaHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru

7. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMATbHOM 3a1IUTHI PO -
https://rosmintrud.ru/opendata

8. ba3a oTKpBITHIX JaHHBIX MPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
conmnagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3BuTus P@ -
http://www.economy.gov.ru

10. Ba3a oTkpbITHIX 1aHHBIX PochuamonuTopunra - http://www.fedsfm.ru/opendata
11. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMU" -
https://www.polpred.com

12. OpuunanbHblii caiiT @enepasbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJIMpPOBAHUIO U
MetpoJioruu - http://protect.gost.ru/
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13. OTkpbITasi yHuBepcuTerckasi uHgopmannonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

14. ®enepanabHblii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaUMCHOBaAHHC
Y4eOHbIe ayIUTOPUH IS [1-205, CTOJI MIPEIO01aBaTENsl, CTOJI KOMIBIOTEPHBIH,
MIPOBEJCHUS JIEKIIMOHHBIX KomnbrotepHsiit TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
3aHATUH U TEKYILLEro KJ1acc MapKepHas [IepeIBUKHAs, KOJIOHKH,
KOHTPOJIS KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000py10BaHUs, HHCTPYMEHTHI JIs1
IPAKTHUYECKUX 3aHATUI
Y4eOHble ayIUTOPUH IS 11-205, CTOJI MIPEN01aBaTENsl, CTOJI KOMIBIOTEPHBIH,
MPOBEJICHUS KomnbrorepHusbrit TymM0a, MyJIbTUMEIUHHBIN TIPOSKTOP, T0CKa
MIPaKTUYECKUX 3aHATUH, KJ1acc MapKepHasi epeIBUkKHasl, KOJIOHKH,
KP u KII KOHIUIIMOHEDP, HAOOPBI AEMOHCTPALIMOHHOTO
000pyI0BaHuUs, THCTPYMEHTBHI JUIs
MPAKTHYECKUX 3aHATUI
Y4eOHbIe ayAUTOPHH IS 11-205, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
MIPOBEICHUS KomnerotepHsiit TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
71a00paTOPHBIX 3aHATUN KJ1acc MapKepHasi epeIBUkKHasl, KOJIOHKH,
KOHIUIIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000pyI0BaHuUs, THCTPYMEHTBHI JUIs
MPAKTHYECKUX 3aHATUI
Y4eOHbIe ayAUTOPHH IS 11-205, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
MIPOBEICHUS KomnerotepHsiit TymOa, MyJIbTUMEIUUHBII POEKTOP, TOCKA
IIPOMEXYTOUHOMN KJ1acc MapKepHasi epeIBUkKHasl, KOJIOHKH,
aTTecTaluu KOH/IUIIUOHEP, HA0OPBI AEMOHCTPALIMOHHOTO
000pyI0BaHuUs, THCTPYMEHTBHI JIIs
IPAKTUYECKUX 3aHATUN
ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIbHON PabOTHI JlexumoHHas BeLIAJIKA JUIsl OACHKbI, KOMIIBIOTEPHASI CETh C
ayJIuTopus BbIX0I0M B IHTEpHET, KOMIIbIOTED
NIEPCOHAJIbHBIH, TPUHTEP, KOHIUIIMOHEP
[Tomemenus ans 11-206, CTOJI MIPEMO0/IaBaTeNsl, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBaHUs JlexumoHHas BeIlajKa JyuIs 0J1eXK/Ibl, TyMOa,
ayAUuTOpHUs MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,

JIOCKa MapKepHasl IEPEABUKHAS, KOJIOHKH,
KOHJUIIMOHEP, MHCTPYMEHTHI IS
MPAKTUYECKUX 3aHITUI

ITomemenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOro UHBEHTaps

1I-107/2, Cknan
yueOHOro
unBenTaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

WNuxeHnepHas M1 KOMIbIOTEpHAs rpaduka

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-2
KM-3
KM-6
KM-7

Tect Bunel Coenunenuit (TectupoBanue)

Tect [loBepxHoctu (TectupoBanue)

UI'P «Ilepeceuenne moBepxHocrei» (PacueTHo-rpadgudeckas padbora)
UT'P «Pa3pessl u ceuenus» (PacuerHo-rpaduueckas padbota)

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

Wunexc KM-2 KM-3 KM-6 KM-7
Howep Paznen aucuumuimabl KM:
pasnena AT en Henens 4 8 10 14
KM:
1 1. KoMIuieKCHBIN 4epTex
11 1. KommuiekcHbIH uepTex +
2 2. Bunesr
2.1 2. Bunesr +
3 3. IloBepxHOCTH
3.1 3. IloBepxHOCTH + +
4 4. Ilepeceuenune NoBepxHOCTEN
4.1 4. Ilepeceuenne NOBEpXHOCTEN +
5 5. Pa3pessl u ceuenus
5.1 5. Pa3pe3s! u ceueHust +
Bec KM, %: 25 25 25 25
3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-9
KM-
10
KM-
13
KM-

Tect «COopounslii yepTex u crenupukanus» (TectupoBanue)
NI'P «3cku3upoBanue peanbHbIX aeraneit» (Pacuerno-rpaduueckas padora)

NI'P COopounslii ueptex u cnenudpukanus» (Pacuerno-rpapuyeckas padora)

Bemonnenue UI'P no remam "Kommnekcusiit ueprex”, "Buapl" (I'paduueckas padora (depTex))
16



17

Buj npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Nunexc KM-9 | KM-10 KM-13 KM-17
Howep Paznen nucuuninuHbl KM:
paszaena ST e Henens 4 8 12 14
KM:
1 6. DCKM3UPOBAaHUE peabHbIX JeTanel
11 6. DCKU3UPOBAHKUE PEATHHBIX JCTaICH + +
2 7. Bunel coenuHeHn|
2.1 7. Bunbl coenuHEHUNA +
3 8. Cxema sHepreTudeckasi MpuHIUIHAIbHAS
3.1 8. Cxema sHepreTuueckasi MpUHIUIHAIbHAS +
4 9. COopouHBIii uepTex U crienuduxams
4.1 9. COOpOYHBII YepTekK U CIICHUPUKAIHS +
5) 10. letanupoBanue
5.1 10. leranupoBanue +
Bec KM, %: 25 25 25 25
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