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

Hanpasienue noaroroBku/cnenuanbHocts: 15.03.03 Ilpuknagnas MexaHuka
HaumenoBanue o0pa3zoBare/ibHOM nporpamMmbl: JluHAMUKA U IPOYHOCTH MAIIIMH, NPUOOPOB U aANNAPATYPHI
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 IMCHUIJIMHBI 10 YYeOHOMY
IJIaHy:

b1.0.16

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:
PacuerHo-rpajguyeckas paéora
I'paduueckas padora (ueprex)

HpOMe)KyTO‘{Haﬂ aTrecrauus:

3ayer c oneHKoOI
3ader ¢ oLeHKO

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 LI Bnageney, Yaxees E.A.
[IpenoaBaTenn * Mall Waernbmiatop  R52562e7b-ChakheevYY-8481298 E.A. YaxeesB
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PyKOBO'HHTe‘HB o il Bnageney Llon B.3. o
o6pagoBaTen},Hop1 IpOrpaMMBbI - May - UaeHTduKaTop Rd9d3a9dd-TsoyVE-b05eb4b4 B.D. HOI/I

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
Ceefenua o Bragensue L3N M3aKn

3aBeyrOLIHI BBIITYCKAFOLICH LLE Bramenen MepKypbes VB,
kadenpoi * Mol ¢ Wacrmvdkarop RS2 763C-Merkuryeviv-1e4as63 N.B. MepkypbeB

X a ik,




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

OCBOCHME IIPABUII U YCIOBHOCTEH M300pakeHus: 1 0003HaUEHMsI pe3b0bl Ha YepTexe
u3yuenue tpedosanuii crannaproB ECK/I k opopmiieHn o 1 KOMIIEKTHOCTH KOHCTPYKTOPCKOM

JIOKYMEHTAIU!

yMEHHUE U300paxkaTh Ha YePTEIKe JIEMEHTAPHbBIE TEOMETPHUECKUE TeJla Ha TNIOCKOCTH COTJIACHO OOLIMM

tpeboBanusm ECKJ]

npruoOpeTeHne HaBbIKa MOCTPOSHUS YePTEXKEN MPOCTPAHCTBEHHBIX 00BEKTOB
OCBOUTb YMEHHUE CTPOUTH TOUKH U JIMHUU [0 IPUHAJIEKHOCTH K PA3JIMYHBIM IIOBEPXHOCTSIM

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[ U HAMMCHOBAaHHEC
KOMIICTCHIMNH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUSA
KOMIIETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-1 Cniocoben
MPUMEHSITh
€CTCCTBCHHOHAYYHEBIC U
oOlIeMHKeHEepPHbIE 3HAHUS,
METOAbI MATEMATHUYECCKOT'O
aHaIM3a U MOJICTTUPOBAHUS
B Mpo¢eCCHOHATHHOM

e TEIbHOCTH

N -140mk-1 Beimonnsier
ACKHU3bI M UEPTEKU JIeTajei, B
TOM YHUCJIE C IPUMEHEHUEM
porpamMm
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHHS,
paszpabaTbiBaeT
KOHCTPYKTOPCKYIO U
TEXHUYECKYIO JOKYMEHTAITHIO
B COOTBETCTBUHU C
tpeboBanusmu ECKJ]

3HATh!
- TpeboBanus ctangaptoB ECK/ k
0(pOPMIICHUIO U KOMIJIEKTHOCTH
KOHCTPYKTOPCKOM TOKYMEHTAIINH;

- IpaBuiIa 00pa3oBaHus pe3b0, UX
YCJIIOBHOE M300pakeHHe U 0003HaYCHUE Ha
yepTexkax;

- IpaBUJIa BHITIOJTHEHUS 3CKU3A.

YMETh:
- pacCcUMTHIBaTh, OHOPMIIATH U

M300paxkaTh CTaHJIAPTHBIC KPEIE)KHBIC
H3IEIINS;

- HpI/IO6peTeHI/Ie HaBBIKA BBIITOJIHCHU A
pabounx yepTexen AeTaau Mo YepTeKyY
BHJa O0IIIEro;

- 0OPMIISTH CXEMBI U APYTUE
KOHCprKTOpCKI/Ie I[OKYMGHTI)I;

- 0OpMIIATH TPaAPUIECKYIO U TEKCTOBYIO
MIPOEKTHO-KOHCTPYKTOPCKYIO
JIOKYMEHTAIIO B COOTBETCTBUU C




Koa u HaumeHoBaHue
KOMIICETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TpeboBanusimMu crangaptoB ECK/I;
- BBINOJHSATH U YUTATh YEPTEXKH JIeTaeh
Pa3IMYHOTO YPOBHS CIOKHOCTH.

OIIK-12 Cnocoben
YUYUTHIBATH COBPEMEHHbIE
TEHJCHIIMH Pa3BUTHUS
TEXHUKH U TEXHOJIOTHI B
cBoel mpodeccuoHaTbHON
JeATETbHOCTH

NJI-20mk-12 [Tpumenser
COBpPEMEHHBIE CPEJICTBA
KOMITBIOTEPHOTO
MOJICJIUPOBAHUS 0OBEKTOB
npodeccuoHanbHOM
JIeATEIbHOCTH

3HATh:

- IpaBHJIa TOCTPOCHUS TOUEK Ha
MOBEPXHOCTU U TEPMUHOJIOTHUH B 001aCTH
WH)XCHEPHOW TpauKy;

- IpaBWJIa TOCTPOCHUS BHJIOB, UTCHUS
M300pakeHHUI COTTIaCHO TpeOOBaHMI
ECK/I.

YMETh:

- n300paxaThb (HOPMBI TOBEPXHOCTEH
pEATBHBIX JeTaliel B 3CKM3HOM BHIC;

- U300pakaTh reoMeTpudeckre GopmMbl B
MIPOCTPAHCTBE U CTPOUTH JINHUU
NepeceueHMs MOBEPXHOCTEH;

- BBITIOJTHATh YEPTEKH MTPOCTHIX OOBEKTOB
¢ M300paXCHUSIMU BHYTPEHHHUX (HOPM U
CKPBITBIX JJICMEHTOB;

- pemath rpadUueCKUMHU METOIAMH
3a]]auu O B3aMMHOM PACIOJI0KCHUN
reOMETPHUECKUX (HOPM B IPOCTPAHCTRBE.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JlycuumnirHa OTHOCUTCSI K OCHOBHOM IpodeccuoHanbHOi 00pazoBaTenbHOM nporpaMMe JluHamuka
¥ TIPOYHOCTh MalIvH, nprOopoB U anmapatypsl (manee — OIIOIN), nanpasnenus moaroroku 15.03.03
[TpuknanHas MexaHHKa, ypOBeHb 00pa30BaHUs: BhICIIEe 0Opa3oBaHue - OaKanaBpHar.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON 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 KoMrutekcHblIi yepTex, 32 1 2 - 10 - - - - - 20 - Ilodzomoska pacuemuo-zpagduueckozo
BHUJTBI 3adanua: B pamkax pacyeTHO-rpayecKoro
1.1 | KoMIuleKCHBIN YepTex, 32 2 - 10 - - - - - 20 - 3aJ1aHusl BBITIOIHSIETCS YePTek KOHCTPYKIIHH.
BH/IbI IIJ'DI BBITNIOJIHCHUSA qepTemeﬁ BBIIIOJIHAKTCS
nmpeaABapUTEIbHBIC PACYETBI OCHOBHBIX
rokasaTesieli, KOTopble YKa3bIBalOTCs Ha
gyeprexe. 3aJaHue BHIIOIHICTCS
WHIMBUYAJILHO 110 BapUAHTAM.
Camocmoamensnoe usyuenue
meopemuueckozo mamepuana: VIzyuenue
JOTIOJTHATENEHOTO MaTepHalia 1o pasieiy
"KommexkcHblii yepTex, BUIbI"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[3], cp. 28-36
[4], cTp. 17-38
2 IToBepxHOCTH 21.7 4 - 8 - - - - - 15.7 - CamocmoamensHoe usyuenue
2.1 IToBepxHOCTH 21.7 4 - 8 - - - - - 15.7 - meopemuyueckozo mamepuana: VI3ydaenue

JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"IToBepxHoctn"

Ilodzomogxa pacuemno-zpaduueckozo
3adanua: B pamkax pacyeTHO-TpadHIECKOTo
3a1aHusI BBITIOJHSACTCS YEPTEK KOHCTPYKIIHH.
J1J1s1 BBITIOJTHEHUS! YepPTEKEN BBITOJTHSIFOTCS
pEeABApUTEIILHBIC PACYETHI OCHOBHBIX
nokasaTeJsiell, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3a/laHue BBITOIHACTCS
WHAWBUJYaJIbHO 110 BapHaHTaM.




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[4], cTp. 109-119
[5], ctp. 17-28

[lepeceuenue
MOBEPXHOCTEN

40

14

20

3.1

[lepeceuenue
MOBEPXHOCTEN

40

14

20

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.
J17151 BBITIOJIHEHUS YepTEeXKeN BBITTOIHIIOTCA
npeaABapUTEIbHBIC PACYETHI OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3bIBAIOTCS Ha
yeprexe. 3allaHue BBIOIHACTCS
WHAWBUIYaAJIbHO IO BapUaHTaM.

H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

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

CedeHus U pa3pesbl

44

SN

16

24

Ioozomogka pacuemuo-zpadmuecxozo

4.1

CedeHus U pa3pesbl

44

16

24

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], ctp. 173-196

3adeT ¢ OLEHKOI

0.3

0.3

Bcero 3a cemecTp

144.0

16

48

0.3

79.7

Hroro 3a cemectp

144.0

16

48

0.3

79.7




OcKHU3UpOBaHHE
peaJbHBIX JeTael

25.7

10

15.7

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

5.1

OcKHU3UpOBaHHE
peajbHBIX AeTanei

25.7

10

15.7

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

[4], cTp. 242-265

Bubl coenunenui

34

14

20

Camocmosamenbroe uzyueHnue

6.1

Bubl coenunenui

34

14

20

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], cTp. 262-268

Yeprerxu cOOpPOUHBIX
€IMHHIL

38

18

20

Ilod20moeka pacuemno-zpaguueckozo
3adanua: B pamkax pacyeTHO-rpadIECKOro

7.1

Yeprerxu cOOpPOUHBIX
€IMHHIT

38

18

20

3aJJaHHs BBIMOJTHACTCS YePTEK KOHCTPYKIIHH.
J1J1s BBITIOJTHEHUS YePTEKEH BBITTOTHSIIOTCS
pEeABApUTEILHBIC PACYETHI OCHOBHBIX
nokasaTeJsiell, KOTOpble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBITOJIHACTCS
WHAWBUIYAJIbHO 110 BapUaHTaM.
Camocmosamenvroe usyuenue




meopemuueckozo mamepuana: VI3ydcHue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
"Yeprexku cCOOPOUHBIX SIHHHUIT"
Hzyuenue mamepuanos iumepamypHsLx
UCHOYUHUKOB:

[4], cTp. 314-331

HertanupoBanue

38

18

20

Iloozomoexa K KOHmMPOJIbHOIUL pabome:

8.1

HeranupoBanue

38

18

20

W3ydenne maTepHaoB Mo pasaerny
JleTanupoBaHue U IOArOTOBKA K KOHTPOJILHOM
pabote

Ilooz0mogka pacuemuo-zpagduueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3aJaHus BBIIOJIHACTCA YE€PTEIK KOHCTPYKIIUU.
JI7151 BBITIOJIHEHUS YEPTEIKEH BBIIOIHAOTCS
nmpeaABapUTEIbHBIC PACYETBI OCHOBHBIX
IoKa3artesel, KOTOpble YKa3bIBalOTCs Ha
4yepTexke. 3aJaHue BBIIOIHIECTCS
HHAVMBUAYAJIBHO MO BAPHAHTAM.

Hzyuenue mamepuanog 1umepamypHsix
UCHIOYHUKOG:

[4], cTp. 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. 3alaHue BBIMOIHACTCS
MHIUBUAYAIbHO IO BapUAHTAM.

H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

[1], cTp. 48-50

3a4eT ¢ OLEHKOI

0.3

0.3

Bcero 3a ceMmecTp

144.0

64

0.3

79.7

Hroro 3a cemectp

144.0

64

0.3

79.7

UToro

288.0

16

112

0.6

159.4

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. Ceyenus u paspe3vl

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 TOCTpoeHUu paspe3oB. Knaccudukanusa. CrnocoObl HaHECEHUS pPa3MEpoB.
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 ACKHM3a JAETalH, COACPKAHHE YepTexa
neranu. [Topsiok BeITOTHEHHS ICKU3a JIeTalld, 0OCOOEHHOCTH BBIOOpA MOJIOKEHHSI IETAJIH, TJIABHOT'O
U300paKeHNs W KONMWYecTBa W300paKeHW Ha depTexe. TeXHOJNOTHYECKHEe DIEMEHTHI Ha
MOBEPXHOCTH JIETaJIU, OCOOEHHOCTH MX U300paKEHUI Ha YEPTEXe..

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
coeMHEHU (0OOJITOBOE, IIMMJICYHOE COCAMHEHHS), IMOCTPOCHHE HW300paKEHUM, COCTaBIICHUE
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 KOHCTPYKTOPCKMX 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 obmero Buna. OcodeHHOCTH 0(OPMIIEHUS YepTexel JeTajei B 3aBUCUMOCTH
OT TEXHOJOI'MHM MH3I'OTOBJICHUA: IINIACTMACCOBBLIC, IITAMIIOBAHHBIC, JIMTBIC AC€TAJIHM, JACTAlIU,
BBINIOJTHEHHBIE U3 JINCTOBOTO MaTepHala..

9. Cxema

9.1. Cxema

Cxema npuHiunuanpHas. BeimonneHne YI'O cxembl, 3amojiHEHHWE MEPEYHSI AJIEMEHTOB.
OdopmiieHe  KOHCTPYKTOPCKHX  JOKYMEHTOB  C  HCIIOJIb30BaHUEM  HH(POPMALMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA. .

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Cxema;
. deranuposanue;
. COOpOUHBIH YepTex U Creru(UKaIus;
. Bunpl coequHeHni;
. DCKHU3EIL;
. Paspessr;
. [lepeceuenne noBepXHOCTEN;
. [loBepxHOCTH;
. 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:
MIpaBuJIa BHIMOJIHEHHS 3CKHU3a PacuetrHo-rpadpuueckas
W-140mk-1 + pabora/UII'P «Icku3nupoBanue
peaNIbHBIX JeTaleh»
npaBuiIa 00pa3oBaHus pe3b0, UX YCIOBHOE ['paduueckas padora
n300pakeHUe M 0003HAYCHUE Ha YepPTEekKaxX N-140mk-1 + (ueptex)/UT'P «Bumbr
COCTMHEHUIN»
tpeboBanus crangapToB ECK/I k odopmiienuto u PacuetrHo-rpaduueckas
KOMIUIEKTHOCTH KOHCTPYKTOPCKOM JOKYMEHTALIMU pabota/UI'P «/letanupoBanue»
NI-14omc1 L PacueTHo-rpaduyeckas
pabota/UII'P «Yeptexu
COOPOYHBIX €TUHUI)
IIpaBUjIa MOCTPOSHMSI BUJIOB, YTEHHS H300pakeHU PacuetHo-Tpaduueckas
cornacHo TpeboBannii ECK/] pabota/UI'P «KoMmmuiekcHbIi
4EePTEkK, BUIBD»
N-20mk-12 + +
PacuetHo-Tpaduueckas
pabota/I'P «Pa3pe3bl u
CeUCHHSI»
IIpaBUJIa MOCTPOEHUS TOUEK Ha MMOBEPXHOCTH U PacuetHo-Tpaduueckas
TEPMHUHOJIOTUH B 00JIaCTH MH)KEHEPHOHU Tpaduku pabota/UI'P «llepeceuenue
UJI-20mK-12 + |+ IIOBEPXHOCTEN
Pacuetno-rpaduueckas
pabota/UI'P «IToBepxHOCTH
Ymersb:
BBINOJIHATH M YUTATh YEPTEKHU ACTaNel pa3IUuHOrO PacuerHo-Tpaduueckas
YPOBHS CIIOKHOCTH N-140mk-1 + pabota/VII'P «Pa3pessr u

CCUCHUA
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oopMIIATh rpaUUEcKyIo U TEKCTOBYIO IPOEKTHO-

PacuetrHo-rpadpuueckas

KOHCTPYKTOPCKYIO IOKYMEHTAaIHI0 B cooTBeTcTBUU ¢ | M]I-140mKk-1 pabota/UI'P «Yeprexu
TpeboBanusiMu crangapToB ECKJ] COOPOYHBIX CAMHHID
oOpMIIATE CXEMBI U IPYyTUe KOHCTPYKTOPCKUE PacuetrHo-rpaduueckas
JIOKYMEHTBI UA-14omc pabota/VII'P «Cxema »
MprOOpeTEeHNE HABBIKA BBITIOJHEHUS pabounX WI-14 PacuerHo-rpaduueckas
YepTEKEH JETaIH 10 YEPTEKY BUA OOIIETO A-14omc1 pabota/UII'P «JleramupoBanuey»
paccUUTHIBaTh, 0POPMIISITH i U300paKATh I'padmueckas pabora
CTaHJAPTHBIC KPEIICKHBIC H3ICITHS N/-140mk-1 (ueptex)/UT'P «Bumbr
COCTMHEHUI»
pemats rpadUIeCKUMU METOAAMH 32J1a49H O PacuerHo-Tpaduueckas
B3aUMHOM PACIMOJI0KeHHH reomeTpuueckux Gopm B | M1-20mk-12 pabota/UI'P «Ilepeceuenune
MPOCTPAHCTBE TTOBEPXHOCTEM
BBITIOJTHATH Y€PTEKU IIPOCTHIX OOBEKTOB C PacuetHo-rpaduueckas
M300paXESHUSMU BHYTPCHHHUX (POPM U CKPBITBIX N/I-20mk-12 pabota/I'P «KomruiekcHbIi
AJIEMEHTOB YepTEK, BUIBD
HU300paxkaTh reoMeTpruIeckue Gopmbl B PacuerHo-Tpaduueckas
MPOCTPAHCTBE U CTPOUTH JINHUU NIEPECECUCHUS N-20nk-12 pabota/UI'P «IloBepxHOCTH»
MMOBEPXHOCTEM
n300paxaTh GOPMBI MOBEPXHOCTEN pPeaTbHBIX PacuetrHo-rpaduueckas
JeTanei B 3CKU3HOM BHUJIE N-20mk-12 pabota/VII'P «3ckusupoBanue

PCAIBbHBIX JieTajei»
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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 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 AUCLMILIMHBI SBJISETCS IPUTIOKEHUEM 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 TexHojoruu / C. A. ®ponos. — 3-¢ U3,
nepepad. u gomn. — M. : UHOPA-M, 2008. — 286 c. — (Bsiciee obpazoBanue). — ISBN 978-5-16-
001849-2.;

3. Texuuka yepTexHO-Tpaduueckux pador. Meron npoekuuid. Buasl : MeToanyeckoe nocodue mo
Kkypey "UnxenepHas rpaduka" s cTyJeHToB | Kypca 1o TeXHH4YecKuM HampasieHusm / T. A.
bob6poga, B. P. [luBoBapos, E. A. Kanuranosa, [u ap.], Mock. suepr. ua-1 (MOU TVY) ; Pen. E. I1.
Kacatkuna. — M. : U3garensckuii om MOU, 2010. — 64 c.
http://elib.mpei.ru/elib/view.php?id=1857,
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4. Yexmapes, A. A. MmxenepHas rpaduka. MalmmHOCTPOUTENFHOE YepUEHUE | YUeOHUK ISl BY30B
10 HaIIPaBJICHUIO MMOATOTOBKH JTUIIOMHUPOBAHHBIX CHEIHATMCTOB BBICIIETO 0Opa30BaHus B
mamuHocTpoernuuu / A. A. Uekmapes. — M. : UTHOPA-M, 2014. — 396 c. — (Beicuiee oOpa3oBaHue.
bakanaspuar). — ISBN 978-5-16-003571-0.;

5. IloBepxHoCcTH 1 pa3BepTKu. [lepeceuenue moBepxHocTei : yueOHOE TocoOue 1Mo Kypey
"Unmxkenepnas rpaduka" / E. I1. Kacarkuna, U. B. I'opaeena, JI. I'. ['omoBuHa, [u ap.], Ham. uccnes,.
yH-T "MOHU" (HUY"MBOH"). — M. : U31-B0 MDU, 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-
CIIPABOYHbIE 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 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

. HanuoHabHbIi mopTaj onaiin o0yuenusi «OTKpbITOE 00pa3zoBanue» - 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 nomeneHus Homep aynuropun, OcHamenne
HAaMMCHOBAaHHC
VY4eOHble ayAUTOpUH IS J-301, Yuebnas napra, CTOJ NpenoiaBares, CTyJ, mkad,
IIPOBEJECHUS JIEKIIMOHHBIX ayIuTopus JI0CKa MEJIOBast, MyJIbTUMEUIHBIN
3aHATHH U TEKYILLEro MIPOEKTOP, IKpaH, KOJIOHKH, KOMITBIOTEP
KOHTPOJISI NIEPCOHAJIbHBIN
VY4eOHble ayAUTOpUH IS J-315, Yuebnas napra, CTOJ NMpenojiaBares, CTy, mKad,
IIPOBEEHUS MPAKTUYECKUX ayIuTopus JI0CKa MEJIOBast, MyJIbTUMEUITHBIN
3aasatuit, KP u KII MPOEKTOP, SKPaH, KOJIOHKH, KOMITBIOTED
TIEPCOHAIIbHBIN
VYyeOHble ayIUTOPUH IS b-402, Yuebnas CTOJI IIpEeToiaBaTesi, CTON Y4eOHBIH, CTYII,
MIPOBEICHUS ayIuTOpus JIOCKa MeJOoBasi, 1I0CKa MapKepHas
IIPOMEKYTOUHON
aTTecTaluu
[Tomemenus ans HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITENIbHOM paboThI Jlexumonnast MMCbMEHHBIN, BEIIATIKa JJIs OJIeXKbI,
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ayIuTOpus

KOMIIBIOTEpHAs! CETh ¢ BBIXONOM B MHTEpHET,
KOMIIBIOTEP NMEPCOHAIIBLHBIN, IPUHTED,
KOHIAMIIMOHED

ITomentenus miis

J1-312, Kabunet

CTOJ, CTYJ, IKad

KOHCYJIbTUPOBaHUS COTPYJHUKOB
kadeapet MullDY

[Tomerienus st XpaHEHUsI J-305, Cxnan cTyJI, mKad

obopynoBanus u yueobnoro | kadeapst MullDY

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

Wunexc KM-1 KM-2 KM-3 KM-4
Howep Paznen aucuumuimabl KM:
paznena AT AER Henens 4 7 10 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 3 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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