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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Ieap ocBOCHUS AMCUMILIMHBI. LI€Jb OCBOCHHUS IUCLUIUIMHBI COCTOUT B MU3YYEHUU TEXHOJOTUN

HN3TOTOBJICHHUA

TUAPABINYCCKUX  MallMH  JJIA

KOHKYPEHTOCTIOCOOHOCTH UX KOHCTPYKIIHI

33[[3‘11/[ AUCHHUIIIMHBI

oOecrieueHus

TpeOOBaHUN TEXHOJOTUYHOCTH U

- (hopMUpOBaHME 3HAHUI O IPOU3BOACTBEHHOM IPOLIECCE TMIPOMAIINHOCTPOCHUS;
- u3ydeHue nHpopMaIry 0 MaTepuanax, IPUMEHIEMBIX IPU MPOU3BOICTBE JETANICH U y3JI0B
TUAPABIMYECKUX MAIlUH, HCXOMs U3 XapaKTEPUCTHUK IIEPEKAYNBAEMON CpeIbl U Ha3HAYCHUS

TUAPOMAIINH;

- I3YUCHUEC TCXHOJIOTMYCCKUX IIPOUECCCOB IIPU IIPOU3BOACTBE ,Z[eTaJIeﬁ " y3JIOB THAPABINYCCKHUX

MaIlIWH;

- an06peTeHHe HaBbIKa IIPUHUMATH U 000CHOBBIBATH KOHKPETHBIC TEXHUYCCKNEC PCIICHMA HA
OCHOBC OTpa6OTKI/I MPOCKTUPYCMBIX T'MAPABINYCCKUX MAIIMH Ha TCXHOJOTMYHOCTb;
- UI3YUCHHUEC pasMCPHO-TEXHOJIOTHYCCKOI'0 aHajIn3a B IPUMEHCHUH K ITPOCKTUPYCMbIM

KOHCTPYKUUSAM T'MIPOMAILUH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TIK-1 Cnocoben npuHUMaTh
1 000CHOBBIBATH
KOHKPETHBIE TEXHUYECKUE
pellIeHus TP CO3aHUH
ABTOMAaTU3UPOBAHHBIX
TUAPABINYECKUX U
MMHEBMATHYECKUX CHUCTEM U

N/1-3nk-1 [Ipunumaer
000CHOBAHHBIC TEXHUYECKHE
pELICHHS TTPH CO3/IaHUH
0o0bekTa podeccHoHaIbHOM
JeSITeIbHOCTH

3HaThb.

- OCHOBHBIC TCXHOJIOTHYCCKUEC ITPOLCCChI
IIpH IIPOU3BOACTBEC ,I[eTaJ'IefI " y3JIOB
ruApaBJINYCCKUX MAIllWH,

- OCHOBHBIC KOHCTPYKIIMOHHBIC
MaTcpHralibl, IPUMCHACMBIC B
rMApOMAlINHOCTPOCHUU

- CITIOCOOBI U METOIbI TPOBECHUS
pa3sMepHO-TEXHOJOTHUECKOT0 aHAJIN3a
KOHCTPYKIWH THAPOMAIIIHH.

arperaTtoB

YMETB:
- IPUHUMATh U 0OOCHOBBIBATh

KOHKpETHbIE TEXHUYECKHE PEIIECHUS Ha
OCHOBE OTPAOOTKHU MPOEKTUPYEMBIX
TUJIpaBIMYECKUX MallluH Ha
TE€XHOJIOTUYHOCTb;

- BBIIIOJIHATH Pa3MEPHO-TEXHIOTMUECKUN
aHaJIN3 TUAPABINYECKUX MAIlUH;

- BBINIOJIHATH BIOOP MaTepHUasoB
AJIEMEHTOB SHEPIeTUYECKUX MAIIUH U
YCTAaHOBOK C YYETOM YCIIOBHUI HX paOOTHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TpodeccrmoHanmbHOW 00pa3oBaTelbHONW Iporpamme
ABTOMaTH3MPOBAaHHbBIE THAPABINYECKHE U IMHEBMATUYECKHWE cHCTeMbl U arperartbl (nmamee — OIIOID),
HarpaBieHus: noarotoBku 13.03.03 DHepreTrudeckoe MaIMHOCTPOCHHUE, YPOBEHb 00pa30BaHUSs: BBICIIIEE
oOpa3oBaHue - OakaiaBpuar.

bazupyercs Ha ypoBHE cpemHero o01mero oopa3oBaHus.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 XapakTepHucTHKa 3.0 8 2.0 - - - - - - - 1 - Camocmosamenvnoe usyuenue
MIPOM3BOJICTBA meopemuueckoz0 mamepuana: 111Bapnoypn
TUIPABIMYECKUX b.W. TexHonorust npou3BoACTBa
MalIuH THPaBIMYECKUX MAIIUH. Y YeOHHUK ISt
11 Posnb koHCTpYKTOpa B 0.5 0.5 - - - - - - - - - CTY/ICHTOB BBICHINX y4eOHBIX 3aBEICHUI,
(hopmupoBaHuH 00y4alomuXcs 1Mo CrenruaabHOCTH
TEXHOJIOTUH «'napaBinyecKkue MaIIuHEL ¥ CPeICTBA
W3TOTOBJICHUS aBTOMAaTHKN». — M.: MammHocTpoenue, 1982
MIPOEKTHPYEMOH ctp. 70-95
THAPOMAIINHEI H3yuenue mamepuanos numepamypHsix
1.2 KoncTpykTrBHO- 0.5 0.5 - - - - - - - - - UCHIOYHUKOB:
TEXHOJOTHYCCKHUE [6], 20-80
TpeOoBaHUS,
NpeABSBIISIEMbIE K
pa3IMuHBIM BUaM
THAPOMAIIHMH U UX
obecrieueHne
1.3 Cepuitnocts B IMC 2 1 - - - - - - - 1 -
2 TexXHOIOrMYHOCTH B 7.0 4 2.0 - - - - - - 1 - Camocmoamenvroe usyuenue
THAPOMALIMHOCTPOCHH meopemuuecko20 mamepuana: [1010BUHKUH
u A.H. OCHOBBI HH)XEHEPHOT'O TBOPYECTBA. Yueb.
2.1 [Mousitue o 15 1 0.5 - - - - - - - - ITocobue 1 CTyIeHTOB BTY30B. — M.
TEXHOJIOTUYHOCTHU MammHocTpoenue, 1988. crp. 230-255
KOHCTPYKLIMH U3AEIHs H3yuenue mamepuanos 1umepamypHsix
2.2 TexXHOTOrMYHOCTb 1.5 1 0.5 - - - - - - - - UCIOYHUKOG:

JIMTHS] KAK OCHOBHOT'O
croco6a 1mory4eHust
3arOTOBOK B

[6], 120-140
[7], 10-150
[10], 10-80




TUAPOMAIINHOCTPOCHU
u

2.3

TeXHOIOrMYHOCTE
MPOLIECCOB
MEXaHHYECKOH
00paboTku meraneit
THIPOMAIITHH

15

0.5

2.4

TexHONOTrHYHOCTh
CcOOPOYHBIX IPOLIECCOB
B
THIPOMAIINHOCTPOCHHU
)44

25

0.5

Marepuansl B
TUAPOMAIIMHOCTPOCHU
u

9.00

2.0

3.1

UyryHsl B
TUAPOMALIMHOCTPOCHH
u

1.5

0.5

3.2

Cranu (mpokaTt u
JIUTHE) B
THIPOMAIIMHOCTPOCHHU
u

1.5

0.5

3.3

CrenuanbHbBIE CILIABBI
W HaIlJIaBOYHBIC
MaTepurajbl B
TUAPOMAIINHOCTPOCHU
n

1.25

0.2

3.4

Cru1aBbl IBETHBIX
METAJUIOB B
THIPOMAIITHHOCTPOCHHU
u

1.25

0.2

35

Hemerammueckue
MaTepHansl B
TUPOMAIIMHOCTPOCHH
H

1.25

0.2

3.6

OcHOBBI BEIOOpa

MaTepuanoB JIs

THAPABINYECKUX
MalliH — THAPOTYPOUH,

2.25

0.2

Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Cupotkut O.C.
OCHOBBI MaTepHAIOBECHUS: YueOHOe mocodue
/ 0.C. Cupotku. — Mocksa : KnoPyc, 2017 -
— ISBN 978-5-406-04106-2. ITaparpad Nel
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:

[1], 1-16
[11], 220-380




LECHTPOOCIKHBIX
HACcOCOB, 00BEMHEIX
TUIPOMAIIUH U

THIPOAIIIapaTypHl
4 BasupoBanmue, 5 2 CamocmoamensHnoe usyuenue
TIOTPEIIHOCTH (POPMBI H meopemuueckozo mamepuana: 111Bapndypa
PpacIoJIoKEHUs IpU Bb.1. TexHonorus npou3BOACTBa
W3TOTOBJICHHUH JIeTaneit THIPaBIMYECKUX MAIIUH. YUeOHUK IS
1 Y3JI0B THAPOMAIITHH CTYICHTOB BBICIINX y4eOHBIX 3aBEICHUM,
4.1 Br16op 6a3 mpu 2 1 00yJaroMmuXcs 1Mo CHeNUaTbHOCTH
KOHCTPYHUPOBaHHUH U «'mapaBnuyuecKre MalIMHbI M CPEICTBA
HW3rOTOBJICHUH JeTajiei aBTOMaTHKN». — M.: MamuHoctpoenue, 1982
U Y3JI0B THPOMAIINH ctp. 11-43
4.2 Tumnoskle MocCaaKku B 3 1 H3yuenue mamepuanoe 1umepamypruvlx
JIONACTHBIX UCHIOUHUKOB:
00BEMHBIX [7], 10-200
THAPaBIMYECKUX
MallHaX
5 TexHomnorus 10.0 2.0 CamocmoamensHoe usyuenue
TIPOU3BOJICTBA JETAJICH meopemuueckozo mamepuana: 11IBapnoypa
JIOTIACTHBIX Bb.1. Texnonorus npou3BoACTBa
THJIPOMAIITHH. THIPaBIMYECKUX MAIITUH. YUYeOHHUK JUIS
5.1 OcobeHHocTi 5 1 CTY/ICHTOB BBICIINX y4eOHBIX 3aBECHUH,
TEXHOJIOTHH 00yJaromuxcs Mo CHeNUaTbHOCTH
MIPOU3BOJICTBA JIETAJICH «'mapaBiuyuecKre MalIMHbI U CPEJICTBA
JIOTIACTHBIX aBTOMAaTHKN». — M.: MammuHocTpoenue, 1982
THAPOMAIIHH. crp. 153-189
5.2 | Krnaccugukamus Bajaos 0.5 0.5 H3yuenue mamepuanos 1umepamypHsLx
THAPOMAILHH. UCHIOUHUKOB:
5.3 OcobeHHOCTH 4.5 0.5 [4], 20-40
MIPOEKTUPOBAHUSI
paboumx Koyec
EHTPOOEIKHBIX
HacoCOB IpU
UCIIOJIE30BAaHUH
TEXHOJIOT Uil
MPOTOTHITUPOBAHUSL.
6 TexHomorus 12.0 4.0 Camocmoamenbhoe uyuenue

MIPOU3BOJICTBA JICTAJICH

meopemuueckozo mamepuana: 1Bapudypn

7



00BEMHBIX
THIPOMAIIUH U

b.W. TexHonorus npous3BoACTBa
THIPABIMYCCKUX MAIIUH. YUYCOHUK IS

THIIPOTIPUBOJIOB. CTYJICHTOB BBICIINX Y4COHBIX 3aBCIICHHM,
6.1 OcobeHHocTH 9 1 00yJaroMmuXcs 1Mo CHEeNHATbHOCTH
TEXHOJIOTHH «'mppaBIYecKre MaIIMHBI U CPEACTBA
MIPOU3BOJICTBA JeTaJICH aBTOMAaTHKN». — M.: MammHOCTpOoenue, 1982
00BEMHBIX cTp. 295-330
THIPOMAIINH U H3yuenue mamepuanog numepamypHsix
THIPOIPUBOJIOB. UCHOYHUKOB:
6.2 JloBOJIKa CBS3aHHBIM 1 1 [2], 70-100
abpa3mBOM.
6.3 JloBoaka cBOOOIHEIM 1 1
abpasuBoMm.
6.4 PackaTpiBanue 0.5 0.5
BHYTPCHHHUX
MUTAHAPUICCKUX
MIOBEPXHOCTEU IIPH
YHCTOBOH 00paboTKe
TCHIPOIMITHHIPOB.
6.5 MeToa TOHKOTO 0.5 0.5
(ayIMa3HOT0) TOYCHHMS
ITHHAPUIECKUX
MOBEPXHOCTEH JAeTaneit
U3 JIETKUX CIUIaBOB HE
JIOITY CKAFOIITUX
a0bpa3uBHOTO
IaPKUPOBAHHSL.
7 TexHomorus cO0pKu 16 4 CamocmoamensHoe usyuenue
THIPOMAIITHH meopemuyecko2o mamepuana: 11IBapnoypa
7.1 OcobenHoctu 8 2 Bb.1. Texnonorus mpou3BoJICTBA
TEXHOJIOTHH COOpPKH TUIPABIMYECKUX MAIIUH. Y YEOHUK JIJIS
THIPOMAIITHH. CTYZCHTOB BBICIINX YYCOHBIX 3aBEICHHUH,
7.2 [pramab 8 2 00y4Jaromuxcs 1o CHenuaaIbHOCTH
BO3HUKHOBEHUS «['unpaBIuYecKre MAIIMHEI U CPEAICTBA
BHOpaIuu B aBTOMaTHKN». — M.: MammuHocTpoenue, 1982

THUIPOMAIIUHAX H
CII0COOBI UX
YCTpaHEHHUSI.

cTp. 44-60
H3yuenue mamepuanos 1umepamypHsix
UCMOUHUKOG:

[2], 120-150




8 [MorpemrHoctu 20.0 20 | 10 - 8 Camocmosamenvhoe usyuenue
TEXHOJIOTHYECKHX meopemuueckozo mamepuana: Cycinos A.l'.
MPOLIECCOB TexHoJIOTHs MallTMHOCTPOCHUS: YIEOHUK —
W3TOTOBJICHUS Mocksa : KunoPyc, 2013 - ISBN 978-5-406-
THIPOMAIITHH 00818-8 cTp. 183-195
8.1 Iorpemnoctu 55 0.5 3 - 2 Hzyuenue mamepuanog 1umepamypHsix
TEXHOJIOTHYECKUX UCHOYHUKOG:
TPOIIECCOB [5], 2-6
M3rOTOBIIEHHUS [9], 64-88
THAPOMAIINH
8.2 IMorpemHOCTH 6.5 0.5 3 - 3
MEXaHUYECKOI
00paboTKK —
cyJyaiiHasi BeJIMUMHA
8.3 TunoBble YnCIICHHBIE 8 1 4 - 3
XapaKTePUCTUKH IS
OIUCaHUs
pacnpeneneHus
MOTPEIIHOCTEN
MEXaHUYECKOH
00paboTku meranei
THAPOMAIINH
9 PasmepHo- 26.00 2.0 - 12 12 CamocmosamensbHoe usyuenue
TEXHOJIOTUYECKUH 0 meopemuueckozo mamepuana: 1. lBapudypn
aHaJu3 KOHCTPYKLUMI b.W. TexHonorus npou3BoACTBa
THAPOMAIIHH THJPaBIMYECKUX MAIIUH. Y YeOHHK /ISt
9.1 PasmepHo- 6.25 0.2 - 3 3 CTYJICHTOB BBICIINX Y4COHBIX 3aBEICHHI,
TEXHOJIOTHUECKHIA 5 00yJarIUXCs MO CHEeIHaTbHOCTH
aHaJIM3 KOHCTPYKLUMA «'uapaBiuyuecKre MalIMHbI U CPEJICTBA
MIPOMAILNH. aBTOMAaTHKN». — M.: MammuHocTpoenue, 1982
9.2 Mertons! pacuera 6.25 0.2 - 3 3 ctp. 50-96 2. . llIBapubypxn b.U. Pazmepusie
pa3MepHOH Lenu 5 nenu B ruapomamuHax. — M.: U3g-so MOU,
9.3 Paspematomiue 4.25 0.2 - 2 2 1978.4.2 ctp. 1-30
ypaBHEHHs JIIs pacyera 5 H3yuenue mamepuanog 1umepamypnbix
roJielt JOMyCKOB Ha UCMOYHUKOB:
COCTaBJISIFOIIUE 3BEHDS [2], 3-60
pasMepHOi uenu [3], 1-56
9.4 Iepenarounoe 4.25 0.2 - 2 2 [5], 8-18
OTHOUICHHE B 5 [8], 5-60




pa3MepHOU Lienu.
9.5 | Meronuka cocTaBIeHHS 5 1 - 2 - - - - - 2 -
pacueTHbIX cxeMm PII.
DK3aMeH 36.0 - - - - 2.0 - - 0.5 - 335
Bcero 3a cemecTp 144.00 28.0 | 140 28 - 2.0 - - 0.5 38 335
0 0
Hroro 3a cemecTp 144.00 28.0 14.0 28 2.0 - 0.5 715
0 0

IIpumeuanue: Jlek — nexnuu; Jlab — mabopartopusie padotsl; [1p — npaktuueckue 3anatusi; KITP — aynutopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauButyanbpHble KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTallMK 1O pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast konraktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Xapaxmepucmuka npou3eo0cmea 2uopasiuieckux MauuH

1.1. Ponb koHCTpYKTOpA B (POPMHUPOBAHUU TEXHOJIOTUU U3TOTOBJICHUS TPOCKTUPYEMOM
TUIPOMAIITUHBI

[ToTpeOHOCTh B HOBBIX TEXHOJIOTHSIX U 3aKOHOMEPHOCTh UX LIUKJIMYECKOTO Pa3BUTH. 3HAUCHHE
HOBBIX U THUIIOBBIX TEXHOJIOTHH ISl IpoOLiecca MPOEKTUPOBAHUS, N3TOTOBIEHUS U 3KCIUIyaTallUu.
CoBeplilleHCTBOBaHME KOHCTPYKIMI TUIPOMAIIMH M TEXHOJOTMH HUX M3TOTOBJIEHHUS — OCHOBA
porpecca B ruJpOMaIIMHOCTPOEHHUH.

1.2. KOHCTPYKTHBHO-TEXHOJIOTUYECKUE TPEOOBAHHUS, IPEABIBISIEMbIC K Pa3IMYHBIM BHIAM
TUIPOMAIIIMH U UX 00eCTICueHUE

Jeramu ruapoMaminH (HOpMHUPYIOIIKE PabOYMil MPOIECC — TEXHOJOTHYECKHE TpeOOBaHMUS,
npeabaBisieMple K HUM. CTpyKTypa TEXHOJOTHYECKOTO TIpolecca B T'HIAPOMAIINHOCTPOCHHU.
XapakTeprCcTHKa TEXHOJIOTHYECKHUX MPOIECCOB U 000PYIOBaHMS IIPH M3TOTOBJICHUU THIPOMAIIIUH.
OcCoOeHHOCTH TPOM3BOJCTBA HEHTPOOESIKHBIX HACOCOB, THIPOTYPOMH, OOBEMHBIX THAPOMALINH U
3JIEMEHTOB 00BEMHBIX THAPOIPUBOJIOB.

1.3. Cepuitnocts B 'MC

CepuitHOCTh MPOU3BOJICTBA B THAPOMAIIMHOCTPOCHHUH: MPU3HAKK cepuitHocTu. CepuitHOCTh U
ce0ecTOMMOCTh, 3aBUCUMOCTh CEOECTOMMOCTH OT CEpPHMHOCTH. VICKYCCTBEHHBIE METOJIBI
MOBBILICHUS CEPUIHOCTH MPOU3BOCTBA ruApoManint. CepuiftHOCTh U TEXHOJIOTHUYHOCTb.

2. Texnonocuunocmow 8 ZHODOMCZWMHOCW[DOQHMM

2.1. [loHsATHE O TEXHOJIOTMYHOCTH KOHCTPYKIIMU U3CITHS

TexHonornueckue KpUTCPUHU Pa3BUTHA TUAPaBINYCCKUX MallluH, KakK CJIOXKHBIX
TEXHOJOTHYeCKNX 00bekToB. KonnyectBenHas u kauectBeHHas orneHku TKU. IMokazatenun TKU:
KJaccuukanus, HOMEHKIaTypa U ocooeHHocTu pacdeta. CocraB padbot no odecreuenuto TKU Ha
CTaAuAX pa3pabOTKU TPOEKTOB W paboyeil KOHCTPYKTOPCKOM TOKyMEHTallUd. AKTYaJIbHOCTh
TCXHOJIOTHYCCKUX KPUTCPHUCB B THUAPOMAIIMHOCTPOCHHWH, HUX CBIA3b C OSKOHOMHWYCCKUMU
KPUTEPUSIMHU.

2.2. TexHOTOTUYHOCTH JINThSI KaK OCHOBHOI'O CIIOC00A MOJIyYE€HHUS 3arOTOBOK B
TUAPOMAIIMHOCTPOECHUN
KonkpeTHble TeXHOIOrHYeCKUE MprueMbl. MeTo1bl KOHTPOJIS.

2.3. TexHOMOTUYHOCTH MPOIIECCOB MEXAHUUECKOI 00pabOTKH JeTael THIPOMAIIHH
KoHKpeTHBIE TEXHOTOTUYECKUE TTPUEMBI.

2.4, TeXHOJIOTHYHOCTh C6Op0LIHLIX IMponecCoOB B TNAPOMAIINHOCTPOCHHUN
KOHerTHI-Je TEXHOJIOTHUYCCKUC ITPUCMBIL.

3. Mamepuanvl 6 ZMODOMCIWMHOCWZDOQHUU

3.1. YyryHsl B rMAPOMAIIMHOCTPOCHUH

@DakTOphl, ONPEACIAIONIME LIMPOKOE IPUMEHEHHE YYI'YHOB B T'HAPOMAIIUHOCTPOEHUU H
(dakTopbl, OrpaHWYMBAIONIME HMX MPUMEHEHHE. BUIpl YyryHOB B THAPOMAIIMHOCTPOCHHH, HX
CBOWCTBA M MPUMEHEHHUE: Cephlii YYr'yH; MOIU(PHUIIMPOBAHHBIA CEPhI YyryH; OTOEIEHHBIH UYTYH;
BBICOKOIIPOYHBIA YYTyH; aHTU(PUKIUMOHHBIN 4yryH. JlernpoBaHHbIE YYTYHBI CO CHEIUAIbHBIMU
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CBOMCTBAMM —  XPOMHCTBIE, KPEMHHUCThIC, aJIIOMUHHMEBBIC, MapraHlieBble, HUKEIEBLIE,
TUTaHUCTOMEIHbIE. [[poBEepKa UyryHHBIX OTJIMBOK Ha T€PMETUYHOCTbD.

3.2. Cranu (IpoKaT U JUTHE) B THIPOMALTMHOCTPOECHUH

Cranp yrmepoaucrasi OOBIKHOBEHHOTO KadecTBa, CTajdb KaueCTBEHHAs KOHCTPYKIMOHHAS
yrJIepoaucTas,  CTajlb  HHU3KOJETUPOBAaHHAs  KOHCTPYKLUMOHHAs,  CTalb  JICTUPOBAHHAs
KOHCTPYKIIMOHHAsI, CTaJlb BBICOKOJICTUPOBaHHAs HepikaBeronas. CTalbHOE JINThE — JOIyCKaeMble
neeKThl, UX UCIPABICHHUE, UCIBITAHUS OTJIIMBOK Ha IJIOTHOCTh. MapKu CTajeil Ui arpecCUBHBIX
cpen, TabIHIbl CTOHKOCTH.

3.3. CneunanpHble CIUIaBbl U HAILIABOYHBIE MaTE€pHallbl B THAPOMAILIMHOCTPOECHUN

OCHOBHBIC HAIlpaBJICHUS MPUMEHEHUS HalIaBKH. [lOANIMITHMKOBBIE MaTephaibl — OaOOHUTHI
(mpuauun  Illapnu), MHOTOCIOWHBIE TOKPBITHS, METAJUIOKEpaMUKa, KapOux Boib(pama.
Marepuansl 1t IPOTOTUITHPOBAHHUS.

3.4. CruiaBbl IBETHBIX METAJJIOB B THPOMAIIMHOCTPOEHUU

MenHble CIUIaBbl — JIATYHU U OPOH3bI, MEHO-HUKEJIEBbIE CIUIaBbl OTPAHUYEHHOTO IPUMEHEHUS
— MEJbXHMOp, HEH3mnbOep, KyHHalb. AJIOMUHUEBBIE CIUIABBI: JypallOMUHBl M JIUTEHHBIE
QJIIOMUHUEBBIE CIIJIaBbl. THTAHOBBIE CIIABBI.

3.5. Hemerannuueckue Marepualibl B THAPOMAIIMHOCTPOCHUH

[Tnactmaccel, pe3uHa, KepaMmHKa, JpPEBECHbIE MaTepHuaibl, yrierpaduTsl, (TOPOIUIACTHI.
[TpoksagouHble MaTepuaibl AJs YIUIOTHEHUs HEMOJBUKHBIX COCJUHEHHH B Pa3jMUHBIX Cpelax U
IpU Pa3IM4YHOM TemnepaType. Marepuaibl TOPLEBbIX YIJIOTHEHUH M MOIIIUIHUKOB CKOJIbKEHHS.
Matepuansl 1)1 IPOTOTUIIUPOBAHMUSL.

3.6. OcHOBBI BEIOOpa MaTepUaIOB JAJIs THAPABINYECKUX MALIUH — TUAPOTYpPOUH,
LEHTPOOEKHBIX HACOCOB, 0OBEMHBIX I'MIPOMAIINH U THAPOAIIIapaTyphbl
Kpurepuu BeiOopa MaTepuanoB. MeTo1070ru1 BbIOOpa MaTepUaioB.

4. Bazuposanue, nocpewitiocmu (hopmvl U pACROAOAHCEHUS NPU U320MOBIEeHUY 0emanell U Y3108
2UOPOMALUUH

4.1. Bo16op 6a3 ripu KOHCTPYMPOBAHUHU U U3TOTOBJICHUH JI€TAJIEH U y3JI0B THAPOMAIITUH

[To3uuuu KOHCTPYKTOpa M MO3UIMM TexHojora mnpu BbiOOpe ©0a3. Kmaccudukamus 6as3.
Texnomoruueckue 6a3pl. bazupoBanue neraneil B mpoiecce MexaHndeckon obpadotku. [Tpasuio
IIECTH TOYEK - YCTaHOBOYHas 0a3a, HampaBisitolass 0a3a, omopHas 06a3za. IlpumeHeHue
JIOTIONTHUTENbHBIX 0a3 [UIsl TOBBIIMIEHUS JKECTKOCTHM YCTAHOBKM JeTajeil sl o0paboTKH.
TpeboBanust k Oa3upyrOIIMM IOBEPXHOCTSM. 3Hau€HHE TMEpBONM Omepaluu MEXaHWYeCKOon
00paboTKK AJIsi OTIAMBOK M IITaMnoBoK. YepHoBble 0a3bl. Pasmerka u ycranoBka. [lpumycku Ha
00paboTky. CocTaBisiomKe YacT MPUIYCKA - YAANSEMOro cjos MaTepHuaja Mpu MeXaHHMYeCKOu
o0OpaboTke. Cxema pacuera IpUITyCKa.

4.2. Tunosele IOCaaKH B JIOIIACTHBIX M 00BEMHBIX THUAPABIMYCCKUX MalIUHAX
Twuroskle IMOrpe€IIHOCTHU (bOpMI)I, MECTa MX YCTAHOBKHM W MCETOJbI KOHTPOJIA B JIOMACTHBIX H
00BEMHBIX TUAPAaBIMYCCKUX MalllnHaX.

5. Texnonozus npouaeodcmea demaJiell 1I0NACHHbIX ZZ/IODOMCZWMH.

5.1. OcobeHHOCTH TEXHOIOIMH POU3BOJICTBA JETajeH JTONACTHBIX THAPOMAIIIHH.
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TumoBele cxeMbl PabOYMX KOJIEC LEHTPOOEKHBIX HACOCOB U TUAPOTYpOHMH. TexHHueckue
TpeOoBaHUs Ha u3roropieHHe.. OTIUBKM paboOuuMX KOJEC M METOHbl JIMTEHHOH TEXHOJIOruu
UCTIONB3YyeMON JUIsI WX TOoJdydeHus.. TexHonorus wmexaHumdeckod oOpaboTku.. IIpumenenue
IITAMIIOBKH, KOBKU, THOKH, CBApPKU B IIPOM3BOJCTBE PA0OOUUX KOJIEC LIEHTPOOEKHBIX HACOCOB..

5.2. Knaccugukaius BajoB IHIpOMAIINH.
Marepuansl ¥ 3arotoBkH. TexHW4Yeckne TpeOOBaHUS IS H3roToBiIeHUs.. OcoOeHHOCTH
MeXaHUYeCKOW 00pabOTKM KPYITHBIX U MEJIKHX BaJIOB..

5.3. OcoOeHHOCTH MPOESKTUPOBAHUS pabOUYNX KOJIeC HEHTPOOEKHBIX HACOCOB MPHU
UCIIOJIb30BAHUU TEXHOJIOTHM MPOTOTUITHPOBAHUS.

[Tpumensiemble cpenacTBa mpou3BoAcTBa. OCOOEHHOCTH (POPMUPOBAHUS MOJIACPKEK B pabOUHNX
KOJIecax JIONACTHBIX THAPOMAIIIHH.

6. Texrnono2us npousgodcmea oemaiell 00beMHbIX 2UOPOMAUUN U 2UODONDUBOOOS.

6.1. OcoGeHHOCTH TEXHOJIOTUU IPOU3BOJICTBA JieTaeld 00bEMHBIX THUAPOMAIINH U
TUAPONPUBOOB.

Knaccugukanuss MeToqoB (GUHHIIHONH 00pabOTKM BBICOKOTOYHBIX ITOBEPXHOCTEH JeTajei
00BEMHBIX THUAPOMALIMH M TUAPONPUBOAOB. [Ipenn3noHHble TexHONOTUH.. CyIIHOCTh METOJIOB
¢uHUITHONH 00pabOTKM — JOBOJAKH CBS3aHHBIM aOpa3WMBOM M JOBOJIKH CBOOOJHBIM a0pa3vBOM:
MHCTPYMEHT U MaTepualibl; KWHEMaTHKa U (PU3MKa Mpoliecca; napaMeTpsl Ipolecca; JOCTUraeMble
MOKa3aTesl KauyecTBa TeOMETPHUECKUX MapaMeTpoB 00pabaThIBAEMBIX TOBEPXHOCTEH. .

6.2. JloBoaKa CBSI3aHHBIM a0pa3uBOM.
[Inudoanre — HAPYKHOE KPYyIiioe, HApYKHOE KpPYIJoe BpEe3HOE, BHYTPEHHEE, ILJIOCKOE
nepudepueit Kpyra, II0CKoe TOPIIOM Kpyra, OeciieHTpoBoe.. XoHuHroanue.. CynephuHuml..

6.3. JloBoaKa cBOOOTHBIM aOpa3uBOM.
Cxema pyyHOW M MAIIMHHON JOBOJKH, MapaMeTpbl IMPOIECCOB, AOCTUraeMble MOKa3aTelaH
KayecTBa 00pabaTbIBa€MbIX TOBEPXHOCTEH. .

6.4. PackaTbIBaHHE BHYTPEHHUX LIWIMHIPUYECKUX MIOBEPXHOCTEH PU YUCTOBOM 00paboTke
TUAPOLMIIUHAPOB.
Cxema 1 mapameTpsl TEXHOJIOTMYECKOT0 IIPOLECCa PACKATKH.

6.5. MeTo1 TOHKOTO (2JIMa3HOT0) TOYEHMSI IMJIMHAPUYECKUX TOBEPXHOCTEH IeTanel U3 JIerkux
CIIABOB HE JIOMYCKAIOMIMX a0pa3uBHOIO MAPKUPOBAHMUS.
Cxema 1 mapameTpbl TEXHOJIOTHYECKOTO MPoLiecca TOHKOIO TOUSHHUSI.

7. Texnono2us coopku 2uOpoMauiun

7.1. OcoOEHHOCTH TEXHOJIOTHH COOPKU MMAPOMAIINH.

Knaccugukanuss merosoB cOOpKM B 3aBHCHMOCTH OT CHOCOOOB JIOCTUXKEHHUS TOYHOCTH
3aMBIKAIONIEr0 3BEHA pa3MEpHON Ienu.. MecTo cOOpOYHON TEXHOJIOTHH B OOIIEM MPOU3BOJICTBE
THJIpOMAIlnH, cOOpka — 3epKajo Mpou3BOJACTBa.. OpraHuzaluoHHbIE (OpMBI COOPKH B
TUIPOMAIIMHOCTPOCHUH, TUIIOBbIE COOpPOYHBIE TEXHOJIOTMYeCKHue Tporecchl.. Kinaccudpukanus
croco0oB coenuHeHus netaneil. IIponoiabHO-TIpeccoBble M IMOMEPEUHO-IIPECCOBBIE MOCAJKH C
HaTAT'OM..
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7.2. IlpuurHbBI BO3HUKHOBEHHUSI BUOpAIMY B THUAPOMAIIMHAX U COCOOBI X YCTPAHEHHUS.

Cratnueckass W JMHAMHUYECKass HEYPaBHOBEIICHHOCTh POTOPOB THApoMamiuH.. CrocoOb
CTaTHYECKOTo OanmaHcupoBaHMs. bamaHcupoBaHHE KPYIHBIX pabouux koyiec Ha cdepe.. CrocoObr
JMHAMUYECKOTo OanaHcupoBaHus.. HOpMBI M IIONMYCKHM Ha OCTaTOYHYH) HEYypaBHOBEIICHHOCTH
poTopoB ruapoMamuH.. OCOOEHHOCTH COOPKM M MOHT@Xa Pa3IUYHBIX THUIIOB THAPOMAIINH —
THIPOTYPOUH, IEHTPOOESKHBIX HACOCOB, MOPUTHEBBIX HACOCOB, 00BEMHO-POTOPHBIX T'HIPOMAIIINH. .

8. Toepewinocmu mexnono2uueckux npoyueccos U320mosieHus eudpomamuy

8.1. [TorpemHoCTH TEXHOIOTUYECKHX MPOLECCOB U3TOTOBICHHS THPOMAIINH
Knaccugukarus npuyrH BO3HUKHOBEHHUS TOTPEIIHOCTEH MpPU MEXaHHYECKOH 00paboTke, MX
HETOCPEICTBEHHOE BIMSHUE HA TOYHOCTH COOPKU U pabOTHI THIPOMAIIINH.

8.2. IlorpemHocTs MEXaHHUECKOW 00pabOTKU — CiTydaiiHasi BETUYMHA

TurmoBble 3aKOHBI paclpeAeieHUs] AMCKPETHBIX M HENPEPHIBHBIX CIIyYalHBIX BEJIWYWH, HX
napamMeTpbl, MaTeMaTHYeCKOEe OMUCAHWE WHTETPATbHBIMH H UG GEpeHINATbHBIMI (YHKIUIMI
pactipenenenusi, rpapudeckoe mnpejacraBieHue. CTAaTUCTHUECKUE JAaHHbIE JJIs IOCTPOEHUs
MOJIMTOHOB ¥ KPUBBIX pAacHpeAeNCHHsT MOTPEIIHOCTEH T'€OMETPHYECKUX IapaMeTpoB IpHU
MEXaHWYEeCKOi 00paboTKe AeTaseil THpOMAaIInH. .

8.3. TunoBble YHCIICHHBIEC XapaKTEPUCTUKH JJISI ONMMCAHUS PACIIPEICIICHUS MOTPEUTHOCTEHN
MEXaHUYECKOI 00paboTKH AeTanell THIPOMAIINH

Marematrueckoe 0KUJAHUE W LICHTPUPOBAHHAs CiydyailHas Belu4uHAa. /ucnepcus u cpeaHee
KBaJIpaTHUHOE OTKJIOHeHHEe. Moaa u meauana.. O000IIaoIye XapakTepUCTUKUA pacCIpeeIeHUs
CIy4yaWHBIX BEJIIMYMH — HayaJlbHBIE W 1EHTPAJIbHBIE MOMEHTHL. ACHMMETpUS U IKCIIECC
pactpeneneHui, KodQPUIUEHTH XapakTtepusywiue ux. KodpduiueHT oTHOCUTEIbHOU
aCUMMETPUHU U KOA(P(UIIUEHT OTHOCHTEIBLHOTO paccestHus.. OnpeaencHue BEPOsSTHOCTH ITONaIaHUS
MOIPEIIHOCTH T€OMETPUUYECKOTO IMApaMeTpa PaCIpPENEIEHHOIO0 0 HOPMAJIbHOMY 3aKOHY B IIOJIE
JIOTTYCTUMBIX OTKJIOHEHHH ¢ momorbio (pynkiuu Jlammaca.. KoadduuueHT u mpoleHT pucka.
Cea3p Mexay HuMmMu. OmnpeneneHue, TPOrHOZUPOBAHME U HOPMHPOBAHHE Opaka MpHU CEPUMHOM
M3TOTOBJICHUY THAPOMAIIIHH. .

9. Paf)’MeDHO'meXHO.?ZOZuHeCKMIZ daHaaius3 KOHCI’I’IDVKUZ/IZZ eudeMamuH

9.1. Pa3mepHO-TEXHOIOTMYECKHUI aHATTN3 KOHCTPYKIUH THIPOMAIINH.

Posnbp pa3mMepHO-TEXHOJOTMYECKOrO aHalu3a Kak METOAAa HWH)XKEHEPHOIO IPOEKTUPOBAHUSA
ruapomaninH. OCHOBHBIE MOJOXKEHHS TEOPUH pa3MEpHBIX 1ieneil.. PasMepHas 1enb: onpeneiaeHue u
IIPU3HAKHY; 3aMBIKAOIIIEE 3B€HO; COCTABJIAIONIEE 3BEHO; YBEJIMUMBAIOIIUE U YMEHBIIAIOIIUE 3BEHbS;
KOMIIEHCUpYIOILlee 3BeHO; ob1ee 3BeHOo. [loHsaTne o nepenatouHoM otHoueHuu.. Knaccupukanus
3BE€HBEB pPA3MEpPHON LIENU: CKAJSIPHBIE 3BEHbS; 3BEHbS — 3a30pbl; BEKTOPHBIE 3BEHBSL..
XapaKTepI/ICTI/IKI/I noKazarejieil TOYHOCTH TCOMETPHUUCCKUX ITapaMETpPOB, SABIAIOMIUXCA 3BCHBAMU
pa3MepHOH LENu: JOMYCK U KOOpJMHATa CEpEANHBI NOJIs JOIYCKa; BEPXHEE U HI)KHEE IIPEIEIbHbIE
OTKJIOHCHUA Fr€COMETPHUYCCKOTO IMMapaMeTpa OT HOMHHAJIIBHOT'O 3HAYCHUS..

9.2. MeToibl pacuera pa3MEpPHOIl Lienu
Meton makcumyma — wmuHumymMa (MMM); merox BepositHocTHhIE (MB). Mx kpatkas
xapakrepuctuka. [Ipsmas u oOparHas 3amada pacuera pasmepHoit nienu. Cpasienne MMM u MB
IpU pelIeHnd NpsSMOM 3a7aud pacyeta pa3MepHod uenu.. BoiBox dopmyn cymmupoBanus
NOKa3aTeled TOYHOCTHM TIE€OMETPUUYECKHUX IapaMeTpoB METOJOM MaKCHUMyMmMa — MHUHUMyMa s
CKaJISIPHBIX 3BEHBEB, 3BEHHEB 3a30POB M BEKTOPHBIX 3BEHBLEB.. BhIBOI (hopMysn BeposSTHOCTHOTO
CYMMHUPOBAaHHUS Ui CKAJIPHBIX 3BEHBEB, 3BEHBEB 3a30pPOB U BEKTOPHBIX 3BEHBEB METOJIOM
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BeposATHOCTHBIM. Koaddumment acummerpun pacnpenenenus norpemHocteil. Koaddunument
OTHOCHUTEJIBHOTO paccesHuss norpemHoctedl. [lpuBeneHHbI K03((GUINEHT OTHOCHTEIBHOTO
paccesHUs MOTPEIIHOCTEH I BEKTOPHBIX 3BEHBEB..

9.3. Pa3pemaromye ypaBHEHHs Ul pacdeTa I0JIeH TOIyCKOB Ha COCTaBIISIIOLINE 3BEHbS
pa3MepHOH Lenu

BeiBOox paspemaromumx ypaBHEHUH JUld pacdeTa IOJIEH JOIYCKOB Ha COCTABJIIOIIME 3BEHBS
pasMepHOW Ienu Mo MpsiMol 3anmade aByms merogamu — MMM u MB.. Cnoco0Osl pacuera
JIOITYCKOB: CIIOCOO MOMBITOK; CIOCO0 PABHOTO JI0IYCKa; CIIOCO0 PAaBHOTO BJIMSHUS; CIIOCOO PaBHOTO
Yycjia  ©IUHMI[ JOIyCKa; CHOCOO0 TEXHOJOIMYECKOro OOOCHOBaHMS —JOIYCKOB; CIOCOO
9KOHOMHYECKOr0 000CHOBaHMsI JOITycKOB. O01acTH MPUMEHEHUS CIIOCOOO0B..

9.4. IlepenaTouHOE OTHOILLEHUE B pa3MEPHON LIEIIH.
Crioco0b! onpezieNieHHs NepeJaTouHbIX OTHOLUIEHUH B pa3MepHoi nenwu.. [Ipunoxenue merona
Masblx npupamenni akaa. H.I'. bpyesuua i onpeneneHns nepeaTouyHblX OTHOIICHUM. .

9.5. Meroauka coctaBiieHUs! pacyeTHbIX cxeM PILI.

OTtanbl  Pa3MEPHO—TEXHOJIOTMYECKOTO  aHAJIW3a  KOHCTPYKIMH  TUAPOMAIIMHBI  TIpU
npoektupoBaHuu.. [locTaHoBKa mNpsAMON 3anayd pacyera pasMEpPHOM LENH MPOEKTUPYEMOU
TUIPOMAIIUHEL. BEIOOp MCXOMHBIX TaHHBIX IS PEIICHUS MPSIMOH 3a1a4Hu. .

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. Pacuer kpuTepueB TEXHOJIOTMYHOCTH JUIsl KOHCTPYKLMN U A€Tajeil rTuapoMalliH;
2. YcraHoBKa HEOOXOMMBIX OTKJIOHEHHUH B3aMMHOTO PACIIONOKEHHsI TOBEPXHOCTEH,
NOTPEIIHOCTEN (POPMBI, IEPOXOBATOCTH U IMOCAI0K HA BAJIBI THIPOMAIIINH;
3. ITorpemHoCTH TEXHOIOTMYECKUX MPOLIECCOB U3TOTOBICHUS ruapomalirt. Iloaurons! u
AKCIIEPUMEHTAaJIbHbIE KPUBBIE paclpeiesieHusl HOrPEeIHOCTEN. ;
4. TUnoBble KpUBBIE paclpeielIeHNs OrPEIIHOCTeH MeXaHnYecKol 00paboTKu eTaneit
TUIPOMAILINH, UX XapaKTEPUCTUKH.;
5. Onpenenenre BEpOATHOCTH HaXOXKICHUS IEPEMEHHOM B 3aJaHHOM IIPOMEXKYTKE AJIs
HOPMAaJIbHOT'O 3aKOHA paclpeieeHus;
6. CocTaBiieHHE Pa3MEPHBIX LIENEN;
7. Meroasl pacueTa pa3MEpPHBIX LIETEH;
8. Pemenne npssMoii u oOpaTHOM 33124 pa3MEPHO-TEXHOJIOTHUECKOTO aHAIIN3a;
9. [lepenaToyHOE OTHOIICHUE U CIIOCOOBI €r0 OMPEIETICHHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
1. IlporoTHnupoBaHue MoieH paboyero Kojieca LeHTPOOEeKHOTO Hacoca;
2. Pa3mepHblii aHanu3 aeraneil poTOpHbIX 00bEMHBIX HACOCOB;
3. Pazbopka u nedekToBKa IEHTPOOEIKHOTO HACOCa;
4. Coopka eHTpOOEKHOI0 Hacoca C TOPLEBBIM YINIOTHEHUEM.

3.5 KoncyabTanumu

Ayoumopiivie KOHCYIbmauuu no Kypcoeomy npoexmy/pabome (KIIP)

1. KoHcynpranuu HampaBieHbl Ha BBIIOJHEHHE pa3/ieJOB KypCOBOIO MPOEKTa MO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTAllMUM pa30uparoTcss HauOoJiee BaKHbIE 4YacTH pACUETHBIX 3aJaHUil pasjena
"XapakTepHucTuKa MPOU3BOJACTBA TNAPABINYECKUX MalIMH."
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Koncynbpranuu HampaBieHbl Ha BBIIIOJIHEHHE PA3EIOB KYpPCOBOIO MPOEKTa O]
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"basupoBanue, MorpenHocTd (GOpMbI U PACIOJIOKEHHS MPU HM3TOTOBJICHUU JeTalell u
y3JI0B T'MIpOMAIIH."
Koncynpranum HampaBieHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHMKa (mpenopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOoliee Ba)KHBIE YAacTH pacCUETHBIX 3aJaHMil pasjerna
"TexHOoN0rus NPOU3BOICTBA AETAJIEH JIOMACTHBIX T'MIPOMaIIHH. "
Koncynpranum HampaBieHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHMKa (mpenopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOojiee BaXKHBIE YAaCTU pacUeTHBIX 3aJaHUil paszziena
"TexXHOIOTHs MPOU3BOJICTBA JACTaNeHi 00BEMHBIX THAPOMAIINH U TUAPOIPUBOIOB."
Koncynpranum HampaBieHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHMKa (mpemnopaBarens). B pamkax yacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOoliee BaKHbIE YacTH PACUYETHBIX 3aJaHUil paszzena
"TexHOJOTHs COOPKHU TUAPOMAIINH"

I pynnosvie koncyromayuu no pazdenram oucyuniunsl (I'K)

OOcyxneHue MarepuajlioB 10 KelicaM pasjena "XapakTepUCTUKa IPOU3BOACTBA

TUJPaBINYECKUX MalIuH."

OOcyxneHue marepualloB mo Keicam pasnena "basupoBanue, morpentHocTd (Gpopmbl U

PacToJIO0KEHUS IPU U3TOTOBICHUH JIeTallel U y3J10B THAPOMAIIUH."

OOcyxxneHne MaTepualioB 1O Keiicam pasznena "TexHOJIOTHs MPOM3BOJICTBA JeTaliel

JIONACTHBIX TUAPOMAIIH."

OOcyxxneHue maTepualioB 1O Keiicam pasnena '"TexHoJorus MpOU3BOJCTBA JAeTaliel

00BEMHBIX TUAPOMAIIIUH U TUIPOIPUBOJIOB."

OO6cyxxnenre MaTepuaioB 1o Keiicam paszena "TexHonorus cOOpku rugpoManivy"
Texywuti konmpoas (TK)

KoHcynpranum HanpaBieHbl Ha NOJyYE€HUE MHAWBUIYATbHOTO 3aJaHMsl 711 BBIMOJIHEHUS
KOHTPOJBbHBIX ~ MEpPONpHUATHH MO  pasgeny  "XapakTepucTUKa  IPOU3BOJCTBA
TUAPABINYECKUX MaIuH."

KoHcynpTanumu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIIOJIHEHMS
KOHTPOJIbHBIX MEPOTIPUATHH 10 pa3zeny "TexXHOJOTHYHOCTh B THAPOMAIIMHOCTPOEHUH"
KoHcynpTanumu HanpasiaeHbl HA NOJyYEHUE UHAMBUAYAIBHOIO 33aaHUS IJI BBIIIOJHEHUS
KOHTPOJIbHBIX MEPOTIPUATHH 10 pa3zaeny "Marepualibl B rTHAPOMAIIMHOCTPOSHUN"
KoHcynpTanuu HanpasiaeHbl Ha NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl U1l BBIIOJIHEHMS
KOHTPOJBbHBIX MEPONpUATHH 1O pasjeny "basupoBaHue, NOTpemIHOCTH (QOPMBI U
PacrojI0KEHUs IPU U3TOTOBJICHUH JETANIEN U Y3J10B THAPOMAILINH."

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBHUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUH 110 pa3aeny "TexHOI0rus Nponu3BOJACTBA ACTAIEH JTONACTHBIX
TUAPOManuH."

KoHcynpTanum HanpaBieHbl Ha MOJIyY€HUE WHAMBUAYAIBHOTO 33JaHUS AJIS BBIIOJHEHUS
KOHTPOJIBHBIX MEPONPHUATHI 1O pa3aeny "TexXHOIOrus MpOoru3BOICTBA JIeTale 00hEeMHBIX
TUIPOMAIINH U TUAPONPUBOAOB."

KoHncynpranum HanpaieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHUsl 711 BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pa3zaeny "TexHonorus cOOpKu ruapoMaiivy"
KoHncynpranum HamnpaieHbl Ha MOJy4Ye€HUE MHAWBHUIYATbHOTO 3aJaHUsl 711 BBIMOJTHEHUS
KOHTPOJIBHBIX MEpONpUATUI 10 pazfeny "lIlorpemHocTy TEXHOJIOrMYECKHX IPOLECCOB
M3TOTOBJIEHUS THIPOMAIINH"
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9. KoHcynbranuu HampaBlIeHbl HA MOJYYCHUE WHIUBUIYATHHOTO 3a/IaHUs IS BBITOJHEHUS
KOHTPOJIBHBIX ~ MEpPONpPHUATHH 1O  paszaeny '"Pa3MepHO-TEXHOJOTMYECKUM  aHaIu3
KOHCTPYKLHUH T'MIpOMaIInH"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

Howmep paznena quciumniauas (B

O1eHOYHOE CPEACTBO

Kongrl
10 JUCLHUIUIMHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUU C pazfesoM 1) 112|3|4]|5]6[7]8]9

3HaTh:

CIOCOOBI U METO/IbI IIPOBEIECHUS Homainee 3ananue/IlocTpoenne ructorpaMmbl

Pa3sMEpPHO-TEXHOJIOTMYECKOr0 aHaAIIN3a BBIOOPKM U3MEPEHUH IETa I THAPOMAIINHBI U

KOHCTPYKLUH THAPOMAIINH N-3nk-1 + pacueT OCHOBHBIX XapaKTEPUCTHK paclpeieieHus
HOTPEIIHOCTH U BBIOOP THUIIOBOM KPUBOM
pacrpeesIeHusl.

OCHOBHBIE KOHCTPYKLIMOHHbBIE KonTtponsHas pabora/Matepuaisl B

MaTepHalbl, IPUMEHsSIEMbIE B NJI-3nk-1 + I'UJIPOMAIIMHOCTPOCHUN

I'HJIPOMAIIMHOCTPOECHUN

OCHOBHBIE TEXHOJIOTUYECKHE IPOLIECCHI TectupoBanue/CepuitHocTb U TeXHOIOTMYHOCTD B

IIpU IPOU3BOJICTBE JETAJEH U y3JI0B N/1-3nk-1 |+ + |+ |+ TUIPOMALIMHOCTPOCHUN

I'MJIPABJINYECKUX MaIIUH

YMersb:

BBITIOJIHATH BEIOOp MaTepUajoB Jomamnee 3ananue/Ban ruipoManinisl ¢

AJIEMEHTOB HEPI€TUYECKUX MAIIUH U N-3nk-1 + TUIIOBBIMU JOITyCKaMH U ITOCAIKaMH, PacueT

YCTAaHOBOK C YYETOM YCJIOBHUI UX pabOThI KpUTEPHUEB TEXHOJIOTUYHOCTH

BBITIOJIHATH Pa3MEPHO-TEXHJIOTNYECKUI KonTtponsnas padora/Ilorpemnoctu

aHaJIN3 TUAPABINYECKUX MallluH TEXHOJOTMYECKUX MpolieccoB U PazmepHo-

U-3mic1 + | TEXHOJIOTUYECKUH aHAIIN3

PacuetrHo-rpaguueckas pabora/PazmepHo-
TE€XHOJOTMYECKUH aHAIN3 KOHCTPYKIIMH

MPUHUMATH U 00OCHOBBIBATh KOHKPETHBIE TectupoBanue/CepuitHOCTh U T€XHOJIOTHYHOCTD B

TEXHUYECKHE PEILIECHUS HAa OCHOBE THIPOMAIIMHOCTPOECHUN

OTpabOTKH MPOEKTHPYEMBIX N/1-3nk-1 +

TUApaBJINYCCKUX MAlllUH Ha
TEXHOJIOTHYHOCTH
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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
8 cemecTtp

Dopma peanuszauuu: ITuceMenHas padora
1. Matepuans! B rugpomamnoctpoeHuu (KonrponbHas padbora)
2. IlorpemHocTy TEXHOJIOIMYECKUX IPOLIECCOB U Pa3MepHO-TEXHOIOTHYECKUI aHAIN3
(KontpomnwsHas pabota)
3. IlocTpoeHue rucTorpaMmbl BBIOOPKH U3MEPEHUH 1eTalli THAPOMALIMHBI U PacyeT OCHOBHBIX
XapaKTEPUCTHK PaCTIpe/IeICHNUs IOTPEIIHOCTH M BEIOOP THIIOBOM KPUBOW pacpeaeIeHHUS.
(lomanrHee 3amanue)
4. CepuiiHocTb U T€XHOJIOTMYHOCTD B ruipoMatinHocTpoenuu (TectupoBanue)

Dopma peanuzanuu: [IpoBepka 3axanus
1. Ban rugpomalivHbl ¢ TUIIOBBIMU JJOITYCKaMU M I10CaAKaMH, pacueT KpUTEpUEB
TeXHOJIOTHYHOCTH ([oMarniHee 3a1aHue)
2. PazaMepHO-TeXHONIOTHYECKUI aHann3 KoHCTpykiuu (PacueTHo-rpaduyeckas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUS 110 JUCHUIIMHE
Ixzamen (Cemecmp No§)

Ha ocuosanum cucremsr BAPC
B numnnom BeICTaBIISIETCS OLIEHKA 3a 8 CEMECTP.

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

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. Bapudypxa, b. Y. Beibop maTtepuanoB npu KOHCTpYHPOBAaHUU TUIpaBinyeckux MamuH / b. U.
[Bapudypx ; Pexn. I'. B. Buktopos ; Mock. aunepr. un-t (MOUN) . — M. : Uzn-8o MOU, 1976 . — 18
c.;

2. HIBapubdypn, b. . Pasmepnsie nienu B rupomaniniax : yueonoe nocooue / b. . 1lIBapudypn ;
pen. M. M. OpaxenamBuinu ; Mock. 3Hepr. uH-T (MOU) . — Mocksa : MOU, 1962 . - 72 c.;

3. lIBapudypn, b. U. Pazmepnsie uenu B ruapomarmuax: Y.1. / b. W. HIBapubdypx ; Pen. M. M.
OpaxenamBuid ; Mock. suepr. uH-T (MOU) . — 1974 . — 58 c.;

4. ITonoBunkuH, A. M. OCHOBBI HHXEHEPHOT'0 TBOpUecTBa : yueOHoe nocodue / A. U. ITonoBuHKHUH
.—4-e u3n., crep . — CIIO6. : Jlanb-IIpecc, 2016 . — 364 c. — (YueOuuku 1y1st By30B. CrieninanbHas
auteparypa) . - ISBN 978-5-8114-0742-2 .;

5. Pacuer pa3mepHbIX Lenelt : YuebHoe nocodbue no kypcam "Crangaptuzauus u
aBTOMATH3UPOBAaHHOE KOHCTpyHpoBaHue MamuH" u "OCHOBBI KOHCTpyHpoBaHus" / MOCK. 3Hepr.
uH-T (MOWN) ; Pen. 1. A. Ilepembrimes . — 1992 . — 20 c. : 1.00 .;

6. Anypses, B. U. CnpaBounuk KoHCTpykTOpa-mMamuHoctpoutens : B 3 1. T.1. / B. 1. AnypbeB . —
7-e w3, mmepepad. u gor . — M. : MammaOocTpoenue, 1992 . — 816 ¢. - ISBN 5-217-00389-8 : 299.75
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7. bokos, B. H. Atnac o gerasnsim MamuH : yaeOHOe TocoOue It HEMATHHOCTPOUTEIbHBIX
crienuanbHOCTeN TexHnuecknx By30B / B. H. bokos, C. I1. ®aneeB . — M. : Beicias mkosa, 1969 .
— 250 c. - Ha 0011.: ATnac. /leraiau marivH .;
8. boukapes II. 0., bokona JI. I'.- "OneHka nmpou3BoACTBEHHOM TEXHOJOTMYHOCTH JIeTayei",
W3znarensctBo: "Jlans", Cankr-IlerepOypr, 2017 - (132 ¢.)
https://e.lanbook.com/book/93584;
9. Up3aeB I'. X.- "OkcniepTHbIE METOABI YIIPABIEHUS TEXHOJIOTMYHOCTHIO IPOMBIIIEHHBIX
u3nenuit”, U3narenscto: "Undpa-Unxkenepus", Bomoraa, 2010 - (192 c.)
http://e.lanbook.com/books/element.php?pll_id=65138;

10. Ky30BkuH A. B.- "TeXHOIOrHYHOCTh KOHCTPYKIIMA. JITabopaTopHbIi pakTUKYyM",
WznatenscrBo: "Jlans", Cankt-IlerepOypr, 2019 - (160 c.)
https://e.lanbook.com/book/113935;
11. boroayxos C. U., Ko3uk E. C.- "Marepuanoseaenue", (2-e usa., goi.), 3nareabcTo:
"MamunocTtpoenue", Mockaa, 2020 - (504 ¢.)
https://e.lanbook.com/book/175262.

5.2 JInueH3nOoHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oDecredeHne:

1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. Agrumiaruar BY3.

5.3 UnrepHeT-pecypchl, BKiIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHas 6udsmmoreka - https://elibrary.ru/
4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, OcHamenune
HAHMEHOBaHHe
Y4eOHble ayIuTOpUN I'-102(a), napTa co CKaMbei, CTOJ IpernoaaBarens, mkad
JUTSL TIPOBEICHUS MynbTUME THITHBII JUTSI XpaHEHUSI MHBEHTApS, JOCKAa MEJIOBas,
JIEKIIMOHHBIX 3aHATHHA KJ1acc KOMITBIOTEpHAsI CETh C BBIXOJIOM B MIHTEpHET,

1 TCKYLIETO KOHTPOJIA

KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBII
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEpCOHAJIBHBIN, IPUHTEP

Y4eOHble ayIUTOpUN
TSl TIPOBEJICHUS
MPAKTUYECKUX
3ansatui, KP u KII

I'-102(6), Yuebno-
MCCIIETIOBATEIIbCKAs
nabopatopus
THEBMATHKH

CTEJUIaX MJI1 XpaHEHUsl UHBEHTAaps, CTOJI
KOMITHIOTEPHBIN, CTOJI MUCbMEHHBINA, TyMOa,
KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
KOJIOHKH 3BYKOBBIE, HA0Op MHCTPYMEHTOB JIJISI
npOoGUIAKTHIECKOTO 00CTYKUBAHUS
obopymoBaHus, 000pyI0BaHHE
CHEeLUaTU3UPOBAHHOE, TEXHUYECKAS
ammaparypa, KOMIIbIOTEep TIEPCOHAIILHBIN,
MIPUHTEP, UHBEHTAPh CHEIUAIN3NPOBAHHBIN

VY4eOHble ayIUTOPUH
JUIsL TPOBEJIEHUS

I'-102(06), Yuebno-
HCCIIeIOBATEIIbCKAs

CTEJUIaX I XPaHEHUS UHBEHTApPs, CTOJ
KOMITHIOTEPHBIN, CTOJI MUCbMEHHBINA, TyMOa,
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J1a00paTOPHBIX
3aHSITUN

nabopaTopust
ITHCBMATUKHU

KOMITBIOTEPHAs CETh C BBIXOA0M B MIHTEpHET,
KOJIOHKH 3BYKOBbIE, HA0Op HHCTPYMEHTOB IS
npoGUIAKTHIECKOTO 00CTY)KUBAHHS
o0opymoBaHusi, 000pyI0BaHUE
CIEIUATM3UPOBAHHOE, TEXHUIECKAs
anmaparypa, KOMIbIOTEp IePCOHAIbHBIM,
IPUHTEDP, HHBEHTAPh CIECIUATU3UPOBAHHbIH

VY4eOHble aynuTopun
U1 IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTaluu

K-120, MamuHHbIH

cepBep, KOHIUIUOHED

3a1 MBI
I-102(a), mapTa co CKaMbeid, CTOJ IperoaaBares, mkad
MynbTuMeAUIHBIN JUTSL XpaHEeHUs UHBEHTaps, J0CKa MEJIOoBasi,
KJ1accC KOMIIBIOTCPHAA CCTh C BBIXOJOM B I/IHTepHCT,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIH
MIPOEKTOP, JOCKA MapKEpHasi, KOMIBIOTEP
NEPCOHANIbHBIN, TPUHTEP

ITomemnienus s

I'-205/2, Kabunet

Kpecio pabodyee, CTeIax, CTyI, mKkad, mrad

CaMOCTOSATENLHON COTPYJIHUKOB Kad. JUTSL TOKYMEHTOB, CTOJI TMChMEHHBIH,
paboThI "TTM" KOMIIBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
KOMITBIOTEP MEPCOHANIBHBINA, TPUHTED,
XOJIOIAIIEHUK
[Momewmenus nist -219/2, Kpecyo pabouee, CTOJI IPEro1aBaTeis, CTOJI,
KOHCYJIbTUPOBAHUS [IpenonaBatensckass | cTyn, mkad, mkad 111 JOKYMEHTOB, mIKad Is
OJICKIbI, KA I XpaHCHUS HUHBEHTAPS,
KOMITBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
KOJIOHKH, MHOTO(YHKIIHOHAIBHBIN IIEHTD,
KOMIIBIOTEP IMePCOHATBHBIN, XOJIOAMILHUK,
KOHTUIIHOHED
I'-208, Kpeco pabouee, CTOJI, CTYI, mKkad, mKad s
[IpenonaBaTenbckast JOKYMEHTOB, IIKad U1t OAEKIbI, CTO

IIACbMEHHBIN, KOMITBIOTED NEPCOHAIBHBIN

ITomeenus s
XpaHEHUs
o0opynoBaHus U
y4eOHOr0 MHBEHTaps

I'-05, Mactepckas kad.
"FFM"

CTCJUIAK IJIA XpaHCHUA HHBCHTAPA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus r'maApOMAIINHOCTPOCHHUA

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-6

Ban rugpomanivHel ¢ TUIOBBIMU JOMYCKAaMU U IOCAIKaMH, pacueT KPUTEPUEB TEXHOJIOTMYHOCTH
(Iomamraee 3aganue)

CepuitHocTh U TeXHOTOTHYHOCTH B TUIPOMAIMHOCTpoeHUH (TecTrupoBaHue)

[TocTpoenne rucTorpaMmMbl BBIOOPKH U3MEPEHHH JeTaly I'HIPOMAIINHBI U pacuyeT OCHOBHBIX
XapaKTePUCTHUK pacIipeie]IeH s OIPEIIHOCTH U BHIOOP TUIIOBOM KPUBOM pacIpeieieHHUs.
(domamnee 3amanue)

Martepuansl B rugpomarinHoctpoeHun (KonrpoiabsHas pabora)

[TorpemtHOCTH TEXHOJIOTMYECKUX MPOLECCOB U Pa3MEPHO-TEXHOJIOTHUECKUI aHAIIN3
(KonTpoawpHas pabora)

Pa3mepHo-TexHOMOrMUYecKuit anaan3 Kouctpykiuu (PacuerHo-rpaduueckas padora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wunekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
pasnena Henens 4 7 9 11 13 14
KM:
1 XapakTepucTuKa poru3BOJICTBA
T'HJIPABINYECKUX MAIIHH
Ponb koHCTpYKTOpa B (hopMHUpOBaHUH
11 TEXHOJIOTUHU U3TOTOBIIEHUS IPOEKTUPYEMOI +
THJIPOMAITNHBI
KOHCTpYKTHBHO-TEXHOJIOTHYECKUE
1.2 TpeOOBaHUS, PEABSBIIEMbIE K Pa3TNYHBIM +
BUJAM T'MJPOMAIINH U UX o0ecredeHne
1.3 Cepuitnocts B ITMC +
2 TexXHOIOTHYHOCTh B THAPOMAIIMHOCTPOSHUH
21 [ToHsATHE O TEXHOJIOTMYHOCTH KOHCTPYKIIUU +
U3 JIEIHS
TeXHOJOTMYHOCTh JIUThSI KAK OCHOBHOTO
2.2 crioco0a MoJTydeH sl 3ar0TOBOK B +
T'HJIPOMAIIMHOCTPOCHUN
23 TeXHONIOrMYHOCTh MPOLIECCOB MEXaHUYECKON +
' 00paboTKHU AeTanell THAPOMAIINH
24 TexXHOIOrnYHOCTh COOPOYHBIX MPOIIECCOB B +
T'HJIPOMAIIMHOCTPOCHUN
3 Marepuassl B THAPOMAITHHOCTPOCHUH
3.1 YyryHbI B THIPOMAIIHHOCTPOCHUH +
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Cranu (TpoKaT | JIUThE) B

3.2 TUAPOMAIINHOCTPOCHUHN

33 CrienuanpHbIe CIIJIaBbl M HATUTABOYHBIC
MaTepuaibl B THIPOMAITHHOCTPOCHUHU

3.4 Cr1aBbl IIBETHBIX METAJLJIOB B
TUIPOMAITUHOCTPOCHUHN

35 Hemerannnueckue MaTtepuasl B
TUIPOMAITUHOCTPOCHUH
OcHOBBI BEIOOpA MaTEpPHAIIOB ISt

36 TUIPABIMYECKUX MAIllUH — TUAPOTYPOUH,

’ IEHTPOOEIKHBIX HACOCOB, 00BEMHBIX
TUIPOMAIITH ¥ TUAPOANIIAPaTyPhl
baszupoBanue, norpentHoct GOpMbI U

4 PacCIOIOXKEHUS TIPY U3TOTOBJIICHUH JeTalleh u
y3JIOB TUAPOMAIIHH

41 Br160op 6a3 npu KOHCTPYHPOBAHHHU U
W3TOTOBJICHHUH JICTAJICH U Y3JIOB THAPOMAIINH

49 TumoBslie NOCAJKK B JIOMACTHBIX M 00BEMHBIX
TUIPABIMYCCKUX MAIIHHAX

5 TexHoOoTHsI MPOU3BOJICTBA JIETAJICH
JIOTIACTHBIX THIPOMAIIIVH.

51 Oco6eliHOCTH TEXHOJIOTHUH ITPOU3BOJICTBA
JIeTaJICH JIONACTHBIX THIPOMAIITHH.

5.2 Knaccudukanms BaioB rujpoMaIivH.
OCOOCHHOCTH TIPOCKTHPOBaHUS paboYnX KOJec

5.3 LEHTPOOEKHBIX HACOCOB MPU UCIOJIb30BAHUU
TEXHOJIOTHI MPOTOTUIHPOBAHHUSI.

6 TexHonorust MPOU3BOJICTBA JIeTael 00bEMHBIX
THIPOMAIIUH U TUAPOTPUBOIOB.
Oco0eHHOCTH TEXHOJIOTHH MPOU3BOJICTBA

6.1 neTanel 00bEeMHBIX THAPOMAIINH U
TUIPOTIPUBOJIOB.

6.2 JloBojKa CBSI3aHHBIM a0pa3uBOM.

6.3 JloBosika cBOOOTHBIM aOpa3uBOM.
PackarpiBanue BHYTPECHHUX IIMIHHIPHYSCKAX

6.4 MOBEPXHOCTEH NMPHU YUCTOBON 00paboTKe
TUIPOTIMITHHAPOB.
MeTto1 TOHKOTO (aJIMa3HOTO) TOYECHHUS

6.5 [IWTHHIPHYECKUX TTOBEPXHOCTEH IeTalied u3

' JIETKUX CIUIaBOB HE JIOMYCKAIOIINX
abpazMBHOIO HIAPKUPOBAHUSL.

7 TexHonorust COOPKH THAPOMAIITTH

71 OCco0EHHOCTH TEXHOJIOTHH COOPKHU
TUIPOMAIITUH.
79 [TprurHBI BOSHUKHOBEHHS BUOPAIIWH B

THApoMalinHax u CIIOCOOBI UX YCTPAHCHUS.
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[TorpemHoCTH TEXHOIOTHYECKUX MPOIIECCOB

8
M3TOTOBJICHUS THIPOMAIIINH
81 [TorpemHoCTH TEXHOIOTHUECKUX MPOIIECCOB +
' W3TOTOBJICHUS THIPOMAIIIUH
8.2 [TorpentHocTh MEXaHMYECKOW 00PabOTKH — +
' ciyyaiiHas BeTMYMHA
TunoBble YUCICHHBIE XaPAKTEPUCTUKU JISI
83 ONUCaHUs paclpeieICHUsI MOTPEIIHOCTEH 4
’ MEXaHUYECKON 00pabOoTKH aeTanei
TUAPOMAIITNH
9 Pa3MepHO-TEXHOJOTUUECKU aHAIN3
KOHCTPYKUUI I'MAPOMAIINH
91 Pa3MepHO-TEXHOJOTUYECKU aHAIN3 + +
' KOHCTPYKUUI I'MAPOMAIINH.
9.2 MeTtopl pacuera pa3MEepHOH Ienu + +
Paszpemaroniye ypaBHeHHs 111 pacdeTa Iojieu
9.3 JIOTTYCKOB Ha COCTABJISIFOIINE 3BEHbBS + +
pa3sMEPHOHN LEeNH
94 IlepenarouHoe OTHOLIEHUE B pa3MEPHOM LIETIH. + +
9.5 MeTtoauka cocTtaBieHUs pacueTHbIX cxeM PII. + +
Bec KM, %: | 15 20 15 20 10 20
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