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Pa6ouas nporpamma cocraBnena Ha ocHoe ®I'OC BO - 6akanaBpuat 110 HanpaBJIeHHIO
noarotoBku 15.03.02 TexHonoruyeckue MaimHHBI W 00opymoBaHue (mpuka3 MuHOOpHAyKH
Poccun ot 09.08.2021 r. Ne 728)

PaGouast mporpamma paccMoTpeHa i 0100peHa Ha 3acenanuu Kadeapst [TIpoekrrupoBanust
M SKCIUTyaTallii MEeTaJLTy prUYeCcKHX MallliH H 000py 10BaHHs //7’

09.02.2022, mpotokon Ne 4 e
’ / 2
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Pabouast nporpamma cocraBieHa:
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JIucr aktyanusanuu padoueii nporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTaIllMd METALTypPrHYSCKIX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kapeapbl [IpOEKTUPOBAHUS U SKCIUTyaTAIllMd METAJLTYPIHIECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u oJ00peHa s peanusanuu B 2026 - 2027
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. E)pquOB

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogqoopena st peanuszanuu B 2027 - 2028
y4eOHOM ToJTy Ha 3aceaHuu Kageapsl [IpoeKTHPOBAHUS M SKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. fopquOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

1. ®opmupoBaHUE y CTYAEHTOB CHUCTEMBl 3HAHUI MO MpoOJieMaM MPOEKTUPOBAHUS
000pyI0BaHUs METAJUTYPrUYeCKOro IPOU3BOJICTBA.

2. OBnasieHue OCHOBHBIMH IPUHIMIIAMHU MTOCTPOCHHS MAIlMH, arperaroB U MPOLECCOB
METATYPrUYecKOro  MPOM3BOACTBA  JUIsl  pEIICHHUS  KOHKPETHBIX  KOHCTPYKTOPCKHX,
TEXHOJIOTUYECKUX M HKCIUTyaTal[MOHHBIX 3a/1a4, CBS3aHHBIX C pa3paboTKoW 00O0pYyJOBaHUS
METAJLTyPrUYECKUX [IEXOB.

3. ®opmupoBaHue 3HAHUU TO BBHIOOPY HOBBIX 3()()EKTHBHBIX MAIWH, arperaroB U
MIPOLIECCOB METAJLTYPIUYECKOT0 MPOU3BOJICTBA.

4. TlpuoOpereHue HaBBIKOB pELICHHUS MNPAKTUYECKHX 337ad IO pacyery H
KOHCTPYUPOBAHUIO MAIlIMH, arperaToB 1 MPOIECCOB METAJUTYPrUYECKOT0 MTPOU3BOJICTRA.

5. OsnaseHue JOCTAaTOYHBIM YPOBHEM MNPO(ECCHOHAIBHBIX KOMIETEHIUH B
cootBercTBUU ¢ TpeboBanusamMu PI'OC BO mno nampasnenuto 15.03.02 Texnomoruueckue
MAaIIHHBI 1 000pYIOBaHHE.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi NPOrpaMMbl

HucuuiuinHa MexaHndyeckoe 00OpyZOBaHUE METAIyprH4eCKUX 3aBOJIOB BXOJIUT B
00s13aTeIbyI0 YacTh YU4eOHOTO IJIaHa 00pa30BaTEILHON TPOTrPaMMBI.

Jns  W3ydyeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(hOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

HauepratenbHas reoMeTpus U KOMIbIOTEpHast rpaduka

TeopeTnyeckas MexaHuKa

ComnpoTuBieHne MaTepUaloB

Teopust MalIMH U MEXaHU3MOB

MammHOCTpOUTENbHBIE MaTepUaIIbI

OCHOBBI Hay4HBIX UCCIIEJOBAHUN

MopennpoBaHre B MAIIMHOCTPOCHUH

TexHoIornuecKne TMHUU U KOMILJIEKCHI METAJITYPTHUECKUX LIEXOB

OCHOBBI IPOEKTUPOBAHUS

3HaHus (YMEeHUs, BlaJIeHUs), MOJIYUYCHHbIE NIPU U3yUYEHUU JAaHHOM JUCHMILIUHBI OyIyT
HEOOXOIUMBI JUIsl U3yUSHUS IUCIUIUTNH/TIPAKTHK:

MoHTaX, SKCIUTyaTalus U pEMOHT METAJUTyprHUeCKUX MAIlIMH U 000pY0BaHUS

[ToaroroBka k ciade u cjaua rocy4apCTBEHHOTO SK3aMeHa

ITonroToBka K Mporueaype 3aliThl U 3a11Ta BHITYCKHOM KBaTH()UKAMOHHOM paboThI

[Ipown3BoicTBEHHAs — IPEIUIIOMHAs [TPaKTUKa

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00yUeHH s

B pesynbTare ocBOeHMs AMCUMIUIMHBL (Momyns) «MexaHudeckoe 000pyaOBaHHE
METAJUTyprUYECKUX 3aBOJOB» 00yUaIOMIMNACS JOIDKEH 001a1aTh CIICAYOIMMUA KOMIETEHIUSAMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

OIIK-9 CriocobeH BHEAPSTH M OCBAMBATH HOBOE TEXHOJIOTHYECKOE 000PYI0BAHME;

OIIK-9.1 Pemraer cranmapTHele 3aaud  NMPO(ECCHOHATBHOW JAEATENBHOCTH I10
BHEJIPEHUIO U OCBAaMBAaHUIO HOBOT'O TEXHOJIOTMYECKOTI0 000PY/I0BaHUs




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO0mast TpyI0eMKOCTh JUCIHILTUHBI COCTaBIsAeT 9 3aueTHBIX eauHuIl 324 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 29,6 akaj. 4acoB:
— ayauTopHas — 24 akaJ. 4acos;

— BHEAyAUTOpHAs — 5,6 akaj. 4acos;

— camocTosTenpHas padota — 273,1 aka. yacos;

— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

— IIOATr0TOBKA K 9K3dMCHY —

17,4 akan. gac

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCTaIUK - DK3aMEH, 3a4eT

IMUXTOBBIX MAaTCPUAJIOB

AynutopHast s e
KOHTaKTHas paboTa E 3 Dopma TeKyILEero
Paszen/ Tema g (B akaa. yacax) E E, Bun 5 KOHTPOJIS Kon
J— Z & O |CcaMOCTOATENLHOR | YOMEBACMOCTH M | | oo o
g & paboTsl MIPOMEKYTOYHOM
Tex. mab. | mpaxr. z'g aTTeCTaluu
3aH. | 3aH. | O =
1. pasgen 1 Benenue B
JUWICHUIUIAHY
1.
CamocrosTenpHOe
n3ydyeHue yaeOHou
U Hay4HOH
JUTEPATyPHI 110
TeMe
2. ITouck 1.
JononHuTenbHOM | MHanBuayansHOE
HHPOPMAIHH 10 cobecel0BaHUE.
1.1 Benenue B aucuumuiuay | 3 | 0,5 1 15 Teme (paboTa ¢ 2. OIIK-9.1
oubnuorpaduuec | MuauBuayansHoe
KUM MaTepuajgaMy,| cooOlLieHue Ha
C DJIEKTPOHHBIMU 3aHATHH.
OubnuorexkamMu u
20P,
UH(OPMAIIOHHO-
KOMMYHHKAI[HOHH
BI€ CETH
WuTepner).
HWroro no pazneny 0,5 1 15
2. pazgen 2 MexaHuueckoe
obopyoBaHue CKJIAJIOB




1.
CamocrosTenbHOE
H3ydeHHe yueOHOU
W HAyYHOU
JIUTEPATyPBI IO 1.
Teme WHnuBHIyanbHOE
N 2. INouck cobeceqoBaHue.
21 Tumel W ycTpOWCTBa N
JIOTIOJTHUTEITbHOM 2.
MEXaHU3UPOBaHHBIX
CKITAI0B. uHdopmarmu o | MHanBumyansHOE
3105 1 1 25 Teme (pabota ¢ COOOIIIeHHE Ha OITK-9.1
BaroHoonpoKuIbIBATEIH.
oubimorpaguuec 3aHATHH.
[Teperpy3ounsie KpaHBIL.
KUM MaTepuagaMi, 3. IIposepka
[ITabeneyknaauKy.
C DJIEKTPOHHBIMU | MHAWBHIYAJILHOTO
Oubnnorexkamu u 3aJlaHUS U €ro
20P, 3aIUTa
UH(OPMaIOHHO-
KOMMYHHKAIIIOHH
BI€ CETH
WnTepner).
Hroro no pazaeny 0,5 1 1 25
3. pasmen 3 OOopynoBaHue IS
TIOATOTOBKH IIMXTOBBIX
MaTepuaIoB K OKYCKOBAHHIO
1.
CamocTosiTenbHOe
n3ydyeHue yaeOHou
U Hay4HOH
JUTEPATyPHI 110
Teme
2. Mouck
JOTIOJTHUTENHHOM 1.
uHpopmaruu no | MuauBuxyansHOe
teme (pabora ¢ cobeceoBaHuMe.
3.1 Ipobunku. IllapoBeie u 6ubaunorpaduyec 2.
CTep)KHEBBIE MENBHUIIBL. KM Matepuanamu,| VHauBumyaspHOE
Martuusst mia| 3 1 05| 05 1 20 | c aneKTpOHHBIMU cooOuieHue Ha OIlK-9.1
TPaHCIIOPTUPOBAHUS OHOIMOTEKAMH U 3aHATHU.
MaTepHasoB. 20P, 3. [IpoBepka
MH()OPMALMOHHO- | HHAWBHIYAIEHOTO
KOMMYHUKaITUOHH 3alaHUA U €ro
bI€ CEeTH 3aIuTa.
WnrepHer).
3. I[loaroroBka k
PaKTHIECKOMY
3aHATHUIO U
BBIIIOJITHCHHUEC
MIPaKTHYECKUX
pabor.
HWroro no pazaeny 0,5 0,5 1 20
4. pazmen 4 OOopynoBaHue O
MPOU3BOJICTBY OKATHIILIEH




1

pabor.

CamocTosiTensHOe
H3y4YCHHE YICOHOU
4.1 OOXKUroBbIC Y yuet
. Y HAy4HOU
KOHBEHepHbIe MAIIHHBI.
JIUTEPATyPHI 1O
bapabaHHbIe OKOMKOBATEIIH. Tere
Yamessie OKOMKOBATEIIH.
2. IMouck
Kon-cTpyxuuun, oco6eHHOCTH N
JIOTIOJTHUTENLHOM 1.
SKCIUTyaTallid W PEMOHTA.
uHdopmaryu o | VMHAMBUIYaNbHOE
ITporuo3upoBanue
Teme (paboTa ¢ cobeceoBaHuMe.
TEXHUYECKOTO COCTOSIHUS TIO
oubrorpaguiec 2.
KPUTEPHUIO BBIXOJIa U3 CTPOS
HanGonee HATPYKEHHBIX KUM MaTtepuanamu,| VuauBuayaisHOE
Y 0,5 34,4 | ¢ 3MeKTPOHHBIMHU COOOIIIeHHE Ha OITK-9.1
3JIEMEHTOB KOHCTPYKIIUH.
TpoekTHbiii pacuer yeiosuii OHOIHOTEKAMH U 3aHATHH.
P Y 20P, 3. [IpoBepka
HArpyKeHUsI MPUBOIA
MHPOPMAIMOHHO- | MHAMBUAYAILHOTO
UCTIOJIHUTEIIBHOTO
KOMMYHHUKAIIHOHH |  3aJaHusl U ero
MeXaHHU3Ma.
Bl CETH 3aluTa.
Konbuersie OXJIaTUTEIIH
o WutepHer).
okatbimeit. HamexxHocTs U
3. I[loaroroska k
BOTIPOCHI JKCIUTyaTaluu
. . MIPAKTHIECKOMY
oxJIaJuTenei OKAThIIIEH.
3aHSTHUIO U
Oco0eHHOCTH KOHCTPYKITHH.
BBIMOJTHCHHE
NPAKTUIECKUX
pabor.
HWroro no pazaeny 0,5 34,4
Hroro 3a cemectp 4 179,4 9K3aMeH
5. pasgen 5 OOGopynoBanue
JIOMEHHOT'O TPOU3BOJICTBA
1.
CamocrosTensHOoe
u3ydeHue yueOHoH
W Hay4qHOU
JIUTEPATyPHI 1O
TemMe
2. Iouck
JIOTIOJTHUTENILHOM 1.
urdopmaru o | MHANBUIYaIbHOE
Teme (pabota ¢ cobeceZioBaHME.
oubnmorpaguuec 2.
KUM Matepuanamu,| VMHauBuayaisHOe
51 O6opynoBanue ’
Py 0,5 10 | c aneKTpOHHBIMU cooOuieHue Ha OIlK-9.1
JIOMEHHOTO MPOU3BOJICTBA
OubmmoTekaMu 1 3aHATHUU.
20P, 3. [IpoBepka
UHOOPMAIMOHHO- | HHIUBUAYAIHHOTO
KOMMYHHKAIIMOHH |  3aJlaHHs U €ro
bIC CETH 3alIuTa.
WuTepner).
3. [loaroroBka k
MPAKTHYECKOMY
3aHSTHIO U
BBITIOJTHEHUE
MIPAKTUYECKUX




pabor.

Uroro no pazneny 0,5 10
HWroro 3a cemectp 2 93,7 3a4u€T
6. pasmen 6 IIpoekTupoBaHue
MEXaHMYECKOTO  000pyZOoBaHHE
CTAJICINIaBHIIbHBIX [IEXOB
1.
CamocrosTenpHOe
n3ydeHue yuyeOHou
Y HAyYHOU
JIUTEPATyPHI 1O
TeMme
2. IMouck
JOIIOJTHUTENBHOM 1.
urdopmaimu o | VMHAUBUIYaNTbHOE
6.1 IIpoekTupoBaHue Teme (paboTa ¢ cobeceoBaHMe.
000pyI0BaHHSA oubnmorpaduuec 2.
INEKTPOCTATCIIABHIBHBIX KM Matepuanamu,| VHauBumyaspHOE
LIEXOB. IIpoexkTupoBanue 1 20 | c 2IeKTpOHHBIMU coo0IIIeHne Ha OIIK-9.1
000pyI0BaHHS VIS OHOIHOTEKAMH U 3aHATHH.
BHETICYHOM 00paboTKn 20P, 3. [IpoBepka
CTaJIH. MH(GOPMAIMOHHO- | HHANBHIYAIEHOTO
KOMMYHHUKAIIHOHH |  3aJaHusl U ero
bI€ CEeTH 3aIuTa.
WutepHer).
3. I[loaroroska k
NPaKTUIECKOMY
3aHATHUIO U
BBITIOJTHEHNE
MIPaKTHYECKUX




6.2 IIpoekTHpoBaHue
KHCIIOPOTHO-KOHBEPTOPHBIX
[IEXOB (KKII)
CTaJICUIaBUIBHOTO
MIPOM3BO/ICTBA. OOwmue
TUITAHAPOBOYHBIE  PEIICHUS
pasMemienns 000opyaOBaHUS,
MallMH ¥  arperaroB B
otaenenusax KKILI.

0,5

0,25

35

1.
CamocrosTenbHOE
H3ydeHHe yueOHOU

Y HAYYHO
JUTEPaTypHI 110
Teme
2. INouck
JIOTIOTHUTENBHON
UHPOPMAITHH 10
teme (pabota ¢
oubnmorpaguuec
KHAM MaTepuagaMi,
C DJIEKTPOHHBIMU
OoubnuorexkamMu u
20P,
UH(OPMaIOHHO-
KOMMYHHKAIIIOHH

bl€ CEeTH
WutepHer).

1.
CamocrosTenpHOe
U3yueHHue y4eOHOI

W Hay4qHOU
JIUTEPATyPHI 1O
Teme
2. Mouck
JOTIOJTHUTENHHOM
uH(popMaIHK 10
teme (pabora ¢
6ubaunorpaduyec
KUM MaTepuagaMH,
C 3JICKTPOHHBIMH
OHOIMOTEKAMH U
20P,
UHPOPMAITUOHHO-
KOMMYHHKAITHOHH
bI€ CEeTH
WnrepHer).

3. [loaroroBka k
MIPaKTHYECKOMY
3aHSATHIO U
BBITIOJTHEHUE
MPaKTHYECKUX
pabor.

1.
NuanuBuayansaOE
cobeceoBaHue.
2.
WMunusunyansHOE
cooOIIeHHE Ha
3aHATHH.

3. IIposepka
WHIUBUAYaTHHOTO
3aJJaHus U €T0
3ammra.

OIIK-9.1




1.

Pacuer u WupuBuayansHOE
6.3 Pacuer u M
KOHCTpyupoBaHHe | cobecenoBaHue.
KOHCTPYUPOBaHHE
000-pyoBaHUs 2.
000OpyIOBaHHsS  MalldH |
ALDEIATOR LeX0B MAIIIMH 1 WHnuBHIyanbHOE
P 0,51 0,25 30 | arperaToB 1ex0B coobuieHre Ha OIIK-9.1
CTaJICIUIaBUIIBHOTO
CTaJICTUIaBHIBHOT 3aHATUU.
MIPOU3BO/ICTBA,
0 TIPOU3BO/ICTBA, 3. IIposepka
00ecreynBalomUX BEIIABKY
cran o0ecreynBarouX | MHIMBUAYaJIBHOTO
' BBITUIABKY CTaJTH. 3aJ[aHusI U €r0
3aInuTa.
HUroro no pazneny 2 0,5 85
Uroro 3a cemectp 2 179,4 SK3aMeH
7. pasgen 7 IlpoextupoBaHue
000pyIOBaHMS [UIsl HEHPEPBHIBHOM
pa3IMBKU CTAH
1.
CamocrosTenpHOe
u3yueHHue y4eOHOI
W Hay4qHOU
JIUTEPATyPHI 1O
Teme
2. IMouck
7.1 TIpoekTupoBaHUE MAIIUH .
JOTIOJTHUTENBHOM 1.
HETIPEPEIBHOTO JHTBA urdopmaiuu o | VMHAUBUIYaNIbHOE
3aTOTOBOK (MHJI3). P Y
Teme (paboTa ¢ cobeceoBaHuMe.
KomnoHoBku MHJI3. GubHOrpadHce 5
Coproesie MHJI3. CnsiboBble P '
N KM Matepuanamu,| VHauBumyaspHOE
MHIJI3. Cranepa3nuBovHbII
. 0,5 | 0,25 15 | c anexTpoHHBIMU cooOuieHue Ha OIlK-9.1
KOBII. ITpomeskyTOUHBIH
<oBIL TIOrDVIKHEIE CTAKAHLL O6ubmmorekaMu 1 3aHSITHU.
) Py ’ 20P, 3. [IpoBepka
Kpucrannmsaropsi.
MH()OPMALMOHHO- | HHAWBUIYAIEHOTO
OobopynoBanue 30HBI
KOMMYHUKaIllMOHH 3alaHUA U €Iro
BTOPHUYHOTO OXJIAXKIACHUA
bI€ CEeTH 3aIuTa.
MHUJI3.
WnrepHer).
3. I[loaroroska K
NPAKTUIECKOMY
3aHATHIO 1
BBIIIOJIHCHHUEC
MIPaKTHYECKUX

pabor.




1

CamocrosTenpHOe
n3ydeHue yuyeOHou
Y HAyYHOU
JIUTEPATyPHI 1O
TeMme
2. IMouck
JOIIOJTHUTENBHOM 1.
uHdopmaryu o | VMHAMBUIYaNbHOE
Teme (paboTa ¢ cobeceoBaHuMe.
79 Pacuer u oubnmorpaduuec 2.
KOHCTPYHpOBaHHE  MAIHH KuM Matepuanamy,| WHauBumyaapHOE
HEEpHIBHOTO [— 0,5 | 0,25 57,3 | ¢ a1eKTpOHHBIMHU COOOIIIeHHE Ha OITK-9.1
31O TOBOK OHOIMOTEKAMH H 3aHATHH.
20P, 3. [IpoBepka
MH(GOPMAIMOHHO- | HHANBHIYAIEHOTO
KOMMYHHUKAIIHOHH |  3aJaHusl U ero
bI€ CEeTH 3aIuTa.
WutepHer).
3. I[loaroroska k
MIPaKTHYECKOMY
3aHSTHUIO U
BBITIOJTHEHNE
NPAKTUIECKUX
pabor.
7.3 3auet KOHCYJbTaLUsI 3auet
Hroro no pazaeny 1 0,5 72,3

8. pazmen 8

MexaHuueckoe

060py,HOBaHI/Ie ITPOKATHBIX IIEXOB




1

CaMOCTOSITENbHOE
n3ydyeHue yueOHoH
W HAyYHOU
JIUTEPATYPBI IO
TEME
2. ITounck
JIOTIOJIHUTEILHOM
HHPOPMAITHH 10 1
Teme (paboTa ¢ :
NunuBunyansaoe
oubnmorpaguuec
coOeceoBaHHUeE.
KHM MaTepUaliaMH, 5
C DJIIEKTPOHHBIMHU '
8.1 Mexanuyeckoe p WMunusunyansHOE
OMOIMOTEKaAMH 1
000pyI0BaHHE  MPOKATHBIX 0,5 15 2 11,4 S0P cooOmenne Ha OIIK-9.1
IIEXOB ’ 3aHATUM.
UH(OPMaIIOHHO-
3. IIposepka
KOMMYHHKAIMOHH
HHINBUIYaILHOTO
bie ceT 3a7aHHUs U €T0
WuTepner).
3aIInTa.
3. [loaroroBka K
MIPAKTHIECKOMY
3aHITHIO U
BBITTOJTHEHHE
MPaKTHYECKUX
pabor.
4. BBITIOJIHEHHE
KYpCOBOTO
MPOEKTa
Hroro no pazneny 0,5 1,5 11,4
Hroro 3a cemectp 2 2 6 93,7 3a4ET
9. DK3ameH
9.1 Dx3ameH Koncynbrauus OKk3aMeH
9.2 Dk3ameH Koncynbrauus OKk3aMeH
Wroro no pazneny
Hroro 3a cemectp 4 2 8 179,4 9K3aMeH
10. 3auer
CaMocCTOsATENBHOE
10.1 3auer U3y4eHue 3auer
JIUTEPATYPBI
Hroro no pazaeny
Hroro 3a cemectp 2 2 6 93,7 3au€T
Uroro no pucnumiuze 6 4 14 1273,1 9K3aMeH, 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jlyis yCBOGHHUS CTyJEHTAaMHU 3HAHUN MO AWcCHUILINHE «MexaHndeckoe 00O0pyI0BaHHE
METATYPrUYeCKUX  3aBOJIOB»  IMPUMEHSIOTCS  TPAJUIMOHHAs  TEXHOJOTHS  OOy4eHws,
BKJIIOYaomas B ce0si OOBSICHEHUs NPENoAaBaTeNs Ha JIEKLIHUAX, CAMOCTOSTEIbHYI0 paboTy c
y4eOHOM ¥ CIPaBOYHOM JIUTEPATYPOil O AUCHUILINHE, padOTy HA MPAKTUYECKHUX 3aHATHSIX U T.II.

1. TpaguumonHble 0Opa3oBaTENbHBIC TEXHOJIOTUH OPHUEHTUPYIOTCS Ha OpraHU3alHIo
00pa3oBaTeNbHOTO  Mpoliecca, MPEANONaralollyl NpsSMyI  TPaHCIALMIO 3HAHUW  OT
IpernoiaBaTess K CTyJIeHTY (MPEeHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATHBHBIX
METOJIOB 00yueHHs1). YueOHasi AeaTeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBUSX, KaK MPaBUIIO,
pPEnpOyKTUBHBIA XapaKTep.

@opMbl y4eOHBIX 3aHATHUH C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmannonnas JeKust — IOCIEAOBaTeIbHOE  HW3JOKEHHWE Marepuaia B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEepOAIbHBIMU CPEICTBAMU
(MOHOJIOT MpernoaaBaTes).

[IpakTHueckoe 3aHATHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB I10
IPEJJI0KEHHOMY aITOPUTMY.

2. NadopMainoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH — OpraHU3aIus
00pa30BaTeNbHOTO MPOLIECCa, OCHOBAHHAS HA IPUMEHEHUH CHEIUAIN3UPOBAHHBIX TPOTPAMMHBIX
Cpell U TEXHUYECKUX CPEACTB PabOTHI C UH(POPMALIHEH.

@®opMbl yueOHBIX 3aHATHH C HCIOJIB30BaHUEM HWH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHM:

Jlexuus-Bu3yanusanuss — HU3J0KEHUE COAEpKaHUS CONPOBOXKIAETCS Ipe3eHTalUen
(memoHcTpaIeil yueOHbIX MaTepuanoB, IPEICTABICHHBIX B Pa3IMUHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATHBHBIX, TpaUIeCKUX, ayH0- U BUACOMATEPHAIIOB

Jlnist TpoBeACHUS JIEKIIMOHHBIX 3aHATUH MCIOIB3YETCs MPE3EHTAIOHHOE 000py10BaHHE
(mpoexTop, FKpaH, HOyTOYK).

J1J14 BBITIOJIHEHUS JIaOOPaTOPHBIX pabOT UCHIOJIB3YETCs Ta0OPATOPHBINA MPAKTUKYM.

Jlisi BBINOJTHEHUS CaMOCTOSITENIbHBIX 3aJaHMi CTyAE€HTaM HE0O0XOAUM MepCOHAIbHBIN
KOMITbIOTEp cO cTanaapTHbIM akerom Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOIHUYECKOE 00ecTieueHHe CAMOCTOSITETbHOM PadoThl 00yYaroIIHXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUs] IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE 00ecneueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Tounnkua B. B. IIpoekTupoBaHHE 5>IEMEHTOB METATYPrHUYECKUX MAIIUH U
obopymoBanus [DnekTpoHHbIN pecypc] : yuednoe mocooue / B. B. Tounnkun, O. A. ®unarosa ;
MI'TY. - Marautoropck : MI'TVY, 2017. - 1 snekrpos. ont. auck (CD-ROM). - Pexxum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true . - MakpoooOnekT. - ISBN 978-5-9967-0975-5.

0) lomotHuTeEIBHAS TUTEpaTypa:

1. Bnosun K.H., B.®. Mrbicuk, Tounnkun B.B., UnueneB H.A. [IpoextupoBanue 11exoB
CTaJICIIaBWIIBHOTO IPOM3BOJACTBA: yueOHUK. Marautoropck: M3a-Bo MaruuToropck. roc. TexH.
yHa-Ta uM. I'.1. Hocosa, 2016. 505 c. (nomymeno YMO no



00pa3oBaHMIO B 00JJACTH METAJUTYPTrUU B KauecTBE YYeOHHMKA /I CTYICHTOB BBICIINX YYEOHBIX

3aBEJCHUM, o0yyaromuxcs o HaIIpaBJICHUIO Mertannyprus). Hannonansnas
MH(POPMALIMOHHO-aHAIUTHYECKAss cucTeMa — PoccuiickMi MHIEKC Hay4HOTO LIUTUPOBaHMS
(PUHLI).

2. beman, A. K. IlpoexktupoBanue M HCCIACAOBAHHUE MEXAHHU3MOB METAJUTYPrHYECKUX
maruH : yaeoHoe nmocooue / A. K. benan, E. B. Kynukosa, O. A. benan ; MI'TY. - Marauroropck
. MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514
338/3520.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodsekT. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-1113-0. - CBenenust noctynusl Takxe Ha CD-ROM.

3. CaBenbeBa P. H. [IpoekTupoBaHue cTajieruiaBUIbHBIX EXOB [ DJIEKTPOHHBIN pecypc] :
yuebnoe nmocobue / P. H. CaBenbena ; MI'TY, Ka(i) MOM3. - Maruutoropck, 2010. - 56 c. :
CXEMBI, TaloI. Pexum z[OCTyna
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 310.pdf&show=dcatalogues/1/10683
50/310.pdf&view=true

4. Topbatiok C.M., KameneB A.B., I'myxoB JL.M. KoHcTpyupoBaHHe MamvH H
000pyI0BaHUS METAITYPIHUECKUX MPOU3BOACTB. B 2 X TomMax [DneKTpoHHbIHN pecypc]: yueOHUK.
— MWzparensctBo «Jlaub» DnexTpoHHO-OMOMMoTeunas cucrema, 2008. Pexum poctyna:
http://e.lanbook.com/books/element.php?pll_id=2077&login-failed=1.

5. Cucrema opraHu3allH MPOEKTUPOBAHUSA TEXHOJIOTMYECKUX KoMIuiekcoB [Tekct] :
yuebHoe mocobue / A. A. Crapymiko, B. U. Kagomaukos, M. B. Akcenora, A. K. benan ; MI'TY.
- Marauroropck, 2012. - 142 c¢. : wr, cxemb, Tabn. - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=551.pdf&show=dcatalogues/1/10984
28/551.pdf&view=true.

B) MeTtoanyeckne ykazaHus:

1. Tounnkun B.B., ®unatros A.M., Bano C.A., UnueneB H.A., Konsra A.Jl., Barun
B.C. HUccnenoBanue paboThl U XapaKTEPUCTUK DIEMEHTOB THIPONPUBO/A METAILTYPTrU-UeCKUX
MamuH: ydeb. mocobue. Marnuroropck: M3a-so MarnuTtoropck. roc. TexH. yH-ta um. .M.
Hocoga, 2014. - 207 c. (momymero YMO 1o 00pa3oBaHuio B 001aCTH Me-TAIUTYPTHH B Ka4eCTBE
y4eOHOro MOCOOMsl sl CTYIEHTOB BBICIIMX Y4YeOHBIX 3aBEJeHHUH, oOOyyaromuxcs 110
CHenHaTbHOCTH «MeTauryprudeckue MamuHbl 1 obopynoBanue»). ISBN 978-5-9967-0451-4.
HauuonaneHast nH(pOpMallMOHHO-aHAIUTUYECKas cucTeMa — Poccuiickuif MHIEKC Hay4HOTO
nutuposanus (PUHLI). — URL: http://elibrary.ru/item.asp?id=23783134

2. U"BanoB, C. A. Merajuypruueckue MalIMHbl M 00OpYyJIOBaHHE @ METOJUYECKUE
ykazanusi / C. A. Banos, H. A. Ynuenes, C. M. 'opbatiok. — Mocksa : MUCHUC, 2010. — 55 c.
— Teker : anektpoHHbIi // DaekTpoHHO-OMONMMOTeuHast cucteMa «Jlaub» : [caiir]. — URL:
https://e.lanbook.com/book/116858

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammuoe o0ecneyenmne

Haunmenosanue 110 Ne norosopa CpoOK eiCTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip ¢B0001HO pacapocTpanseMoe 110 0eCcCpOYHO
BA%KOH Komnac3D 1 561.17 01 16.03.2017 Gecepouro
BA%{l(jH Beprukans |\ 56117 or 16.03.2017 GecepoTHO




ACKOH J1-506-18 5eCChOUHO
ArtisanRenering [0125.04.2018 p
Bpaysep Yandex |cBo60HO 0eCcCpoOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue kypca

CchlIKa

denepanpHOE rocyJapCTBEHHOE
OFOKETHOE yUpexKICHUE
«DenepannLHbIi UHCTUTYT

URL: http://www1.fips.ru/

ITouckoBas cucrema Axagemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Hamuonansuasa
HH(pOpPMaIMOHHO-aHATUTHYECKAS
cUCTeMa Poccuiickuii HHIEKC

URL.: https://elibrary.ru/project_risc.asp

OnekTpoHHass 0a3a  TEPUOTUYECKUX
u3nanuii __East  View  Information

https://dlib.eastview.com/

DIEKTPOHHBIE  PeCypchl  OMOJIMOTEKH
MI'TY um. I''I. HocoBa

Poccwuiickas l'ocynapcTBennas
oubamoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne JUCIUILITHHBI (MOIYJIs1)

MaTepHaano-TeXHqucxoe o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:

https://magtu.informsystema.ru/Marc.html?locale=ru




MarepuaabHO-TEXHHUECKOE 00eCIieueHUe JUCIUTUIMHBI BKITFOUACT:

B cooTBeTcTBUY ¢ yueOHBIM ITAHOM MO AUCIHUILIMHE MTPEITyCMOTPEHBI CIEAYIOIIUE BHUIbI
3aHSATHI: JICKIMH, NMPAKTUYECKUE 3aHSTHs, CaMOCTOSTENIbHAs padoTa, KOHCYJIbTAIlUH, 3a4erT,
IK3aMEH.

VYyeOHbIC ayIuTOpUH AJI TIPOBEICHUS 3aHATHIA JIeKIInoHHoro Tuna (aya. 404, 407, 297,
287):

- MyJIbTUMEIMIHBIC CPEIICTBA XPAHCHUS, IEpEIadu U MPEICTABICHHUS HHPOPMAITUH.

Y4eOHbIe ayTUTOPUU IJIs1 TPOBEICHUS 3aHATHH TSl POBEICHUS TPAKTHUSCKUX 3aHATUI
(ayn. 404, 308, 297, 287):

- MyJBTUMEAMIHBIE CPEJICTBA XPAHCHUS, TIEPEAaUH U MPEACTABICHUS HHPOpMAIIHH;

- JIOCKa, MyJIbTUMEIMUHBIN IPOEKTOP, IKPAH.

Y4eOHble ayIUTOPUN I TTPOBEJCHUS TPYIIIOBLIX U HHIUBUYATbHBIX KOHCYJIBTAIINMN,
TEKYIEro KOHTPOJIS U IPOMEKYTOUHOM arrectanuu (ay. 404, 308, 297, 287)

- MyJIbTUMEIMIHBIE CPEJICTBA XPAHCHUS, TIEPEAAUH U MPEACTABICHUS HHPOpPMAIIHH;

- JIOCKa, MyJIbTUMEIMUHBIN IPOCKTOP, IKPaH.

[Momerenus i caMOCTOSTEIbHOM paboTh 0Oy4aromuxcs (aya. 407a, 372):

- IepcoHabHbIEe KOMITbIOTEPHI ¢ makeToM MS Office, BBIX010M B HHTEPHET U € AOCTYIIOM
B 3JICKTPOHHYIO 00pa30BaTEIIbHYIO CPEy YHUBEPCHUTETA.

[Tomenienuss uis XpaHEeHUS W NPOPWIAKTUYECKOTO OOCIYKUBaHHUS  yd4eOHOTro
obopynoBanus (ayn. 406):

- CTeUIAXH JUIS XpaHEHWsS Y4eOHO-HATJISIHBIX TOCOOMH W ydeOHO-METOIMYECKON
JIOKYMEHTAITHH.

JIaboparopus «JlOMEHHOTO U CTaJICTIIAaBUIIHOTO TIPOU3BOJICTBA
1. IyroBas crajeriaBuIbHAasI TIEYb.

2. MamHa HenmpephIBHOTO JIUThS 3aTOTOBOK.

3. JIuTeHbIi KpaH.

4. JlomeHHas 1eyYb.

5. O6opyoBaHME JOMEHHOM TTEYH.



ITPHJIO)KEHUE 1

6. YueOHO-MeTOoaAuYecKOoe o0eceyeHne caMoCTOsATeIbHOI padoThl 00y4ar0IIMXCs

Hcxoanbie JaHHbIE u OCHOBHBbIE TpeOoBaHUS K BbITNIOJIHEHU IO
pacyeTHO-IpakTHYeCKO padoTbl Nel «Pacyer MOIHOCTH NPUBOAA IUIACTHHYATOIO
nuraress» (cemectp 5)

PacuerHo-npakTHyeckass paboTa OOJKHA COAEPHKAThb CIIEAYIOIIHME pa3lieibl: HCXOJHBIC
JTAHHBIE; PACUETHYIO CXEMY; METOJIUKY pacyeTa; pacueThl; BHIBOJIBI.

HcxoaHble JaHHbIE JUIsl pacuera

HaumeHnoBanue En. Bapuanr

napamerpa wm. | 1 2 3 4 5 6 7 8 9 | 10
Tpomssomurensrocts || 1500 | 1400 | 1700 | 900 | 1000 | 850 | 800 | 920 | 1300 | 1100
TIIUTaTCIad
JlyinHa Tpacchl M 3,2 5 7 10 4 6 8 4 3,2 5
YToJl HaKkIoKa rpax| 0 2 | 4| 6| 8 |10 8 6 7 5
KOHBeI/Iepa
IMupuHa HacTHIA mMm | 1000 | 1100 | 1150 | 1200 | 1275 | 1340 | 1405 | 1470 | 1350 | 1300
Ckopocrtsb koHBeiiepa | m/c | 0,25 | 0,27 | 0,29 | 0,31 | 0,33 | 0,35 | 0,37 | 0,39 | 0,41 | 0,43
Koaddunuenr
COTIPOTHBIICHIA 01]01]01]01]01]01]01|01]|01]|01
JABHUXKCHHUIO LICITH 10
Hal'[paBJ'lﬂ}OU_[l/lM
KII/] npuBoza 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85
Iar renu M |008] 01 |012]014]012] 01 [008]| 01 |0,12] 0,14
Huciio 3yGhen wmr | 8 | 10 | 12 | 10| 8 | 10| 12| 14| 12| 10
3BE310YKN

HaunMeHnoBanue En. Bapuant

napamerpa wsm. | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Tpoussoaurensrocts |0 | 4500 | 1050 | 950 | 750 | 1000 | 1450 | 1600 | 1250 | 1370 | 1100
ImuTarTeiist
JlniHa Tpacchl M 7 10 4 6 8 4 7 10 8 5
Yrox Hakiona mpax| 0 | 9 | 10| 8| 6 | 5| 4| 3| 0] 10
KOHBeI/Iepa
Ilupuna nactuia MM | 1250 | 1200 | 1150 | 1100 | 1000 | 900 | 950 | 1000 | 1050 | 1100
CxopocTs KonBeiiepa | m/c | 0,4 | 0,37 | 0,34 | 031|028 | 0,3 | 032|034 036 | 0,38
Koadppunuenr
CONPOTHRICHIE 0l1]01]01]01|01]01]|01]|01]01]O01
JBUWXKCHUIO LICIIH 110
HaHpaBJISIIOI_[II/IM
KIIJ] nprsosa 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85
Ilar uenu M | 016 | 0,08 | 008|008 01 |012]024]0,16]0,08] 0,1
Hucio 3y6res wr | 8 | 10| 12| 10| 8 | 1012|1438 8
3BC3J0YKHU
I/ICXOI{HI)IC JAaAHHbIC )/ | OCHOBHBIC TpeﬁOBaHHﬁ K BBIINNOJIHEHU IO

pacyeTHO-paKkTH4eckoil padorbl Ne2 «lIpoekTHasi OHmEHKa MONIIHOCTH IPHBOJAA
IIHEKOBOr0 (BUHTOBOI0) KOHBeliepa» (cemecTp 5)
PacueTHo-nipakTHUeckas paboTa JOJKHA COAEP)KaTh CIEAYIOLIUE pPa3/eNbl: UCXOJIHBIE
JAaHHBIC; PACUCTHYIO CXEMY, MCTOJUKY pacdyeTa; pacucThbl, BEIBOJbI.
HcxonHble JaHHBIE JUIS pacyera



Mapametp 0O603HaueHue Eg. nam. Bapuant

1 2 3 4 5 6 7 8 9 10
MNpon3soanTeNbHOCTD Q T/cyt | 400 [1500|1200| 900 | 750 |1800| 600 |1300| 800 | 1400
HacbinHaa nnoTHOCTbL MaTepuana Pu KF/M3 1290( 870 (2200|3450|1570/1320(1865(2380|1150| 980
[OnnHa KoHBenepa L M 15 7 12 | 15 5 13 8 15 8 10
Yron Hakno0Ha KOHBelepa ¢ rpag | -15| 10 | -5 0 10 | 20 5 15 | -10 | -20

1 Taxenble manoobpasmsHble
2 Nerkune HeabpasuBHble
Ipynna rpysos 1 2 3 4 2 4 1 4 1 2
3 JNlerkne manoobpasmsHble
4 Taxenble abpasuBHble
B
MNapametp 0O603HayeHue Ep. nam. apua’

11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
lNpoun3BoanTeNbHOCTb Q T/cyt |1500| 800 | 700 | 850 | 450 |1150|1250(1400|1800|1500
HacbinHaA NNOTHOCTb MaTepuana Pu KI’/M3 870 [1570(1865|1150(1290(2200| 980 [(2380(1320| 980
[nvHa KoHBelepa L M 7 6 8 5 15 |1 12 | 10 | 15 | 13 | 11
Yron Hak/noHa KoHBelepa ¢ rpas 10 | 10 5 -10 | -15| -5 [ -20| 15 | 20 | -20

1 Taxenble ManoobpasnBHble
2 Jlerkve HeabpasusHble
[pynna rpysos 2 2 1 1 1 3 2 4 4 2
3 Jlerkne manoobpasvsHble
4 Tasxkenble abpasunsHble

Hcxoanbie JaHHbIE " OCHOBHbIE TpeOOBaHUS K BbITIOJIHEHHU IO
pacyeTHO-MPaAKTH4YeCKOil padoTsl Ne3d «Pacuer MOIIHOCTH NPHUBOAA aArJIOMepanMOHHOM
KOHBellepHO MaluHbD (ceMecTp 5)

PacuerHo-nipakTHuecKas paboTa JOJDKHA COAEPKATh CIEAYIOIIHUE pa3leNbl: MCXOJHBIE
JTAHHBIE; PACUETHYIO CXEMY; METOJIUKY pacyeTa; pacueThl; BBIBOJIBI.

Wcxonanple gaHHbIe Ui pacyera

Wi HHble
Mapamerp tavam | 1 2 3 4 5 6 7 s 5 10 1 12 13 14 15 16 17 18 19 20
4MCI0 CiekaTeNbHbIX Tenexex wr 72 74 76 78 80 82 84 72 72 7 72 72 72 72 7 72 72 72 72 72
Has CKOpOCTS
I wnn | 14 27 35 39 | 436 | 482 | 528 | 574 | 62 | 666 | 75 | 834 | 918 | 1002 | 108 | 117 | 112 | 10 9 2
[ [LnHa ropH3OHTazbHOTO yHacTKa KoHTypa ™ 204 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404 | 404
Paavyc TpaekTopuK ABINEHMA OCH CkaTa Ha " 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1,835 | 1,835 | 1,835 | 1835 | 1,835 | 1,835 | 1835 | 1835 | 1,835 | 1835 | 1,835 | 1835 | 1,835
yaacTre nogvema
PaaMyC TPAeKTOHIN ABUMEHWA OCH CKaTa Ha
m 1076 | 1076 | 1,076 | 1,076 | 1076 | 1,076 | 1,076 | 1076 | 1,076 | 1,076 | 1,076 | 1,076 | 1,076 | 1076 | 1,076 | 1,076 | 1,076 | 1,076 | 1,076 | 1,076
yaacTe pasrpysu
Bec Tenexku KH 19 17,15 18 17,15 19 17,15 18 17,15 16 17,15 15 17,15 19 17,15 18 17,15 20 17,15 22 17,15
Avamerp ponnia o 260 | 245 | 250 | 240 | 240 | 260 | 240 | 250 | 240 | 260 | 240 | 245 | 240 | 260 | 240 | 250 | 240 | 260 | 240 | 240
Avamerp uande ponvia i 120 % 100 % %0 110 % | 100 90 | 120 % 9 %0 120 | 90 | 10 | 0 | 120 | 90 %0
[L7VHa NyTH ASWKEHA HE3arpyKeRHOT . N , 3 N N N , N N N 3 R N N N N 2 N N N
TeneKKY MO FOPUOHTANLHOMY YUaCTKY
A7VHa NYTM ABWKEHIA SaTPYXeHHON " 2 25 2 2 2 2 25 2 25 2 25 25 2 25 2 2 25 2 25 2
renexku Haa sakyy cnexanmn
[LMHa NyTh ABHKEHMA SaTpYXEHHOT
 TeNeXKM Haj BaKyyM-Kamepammn M 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
ATVHa NYTM ABUKEHIA 3ATPYHEHHO m 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
Tenex nocne sakyy p
Pa3pAEHHE B BaKyyM-KaMepax CreKaHmA Ma_| 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0,007 | 0,007 | 0007 | 0,007
8 sakyy p Ma | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0,005 | 0,005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0,005 | 0005 | 0,005 | 0005

laenenve ynnoTHAOWMX NTaCTUH Ha

Mfa | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012
nnaCTUHbI TeneNeK

O6bemHan Macca Wbl (IpUHUMAIOT R

" . /M 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1 2,1

pasHoit macce ar
Venme oanoro Topuesoro ynoThen, - N 5 N N ) 2 z 5 N ) N , 3 N N 5 , 3 2 )
pevicTsyiouwiee Ha Tenexky
CYMMAPpHaR WMPAHA YIIOTHAIOWAX ANACTHH | 180 178 176 174 172 170 172 174 176 178 180 178 176 174 172 170 | 172 174 176 | 178
(Ha 06 CTopOHLI Tenex )
[Lnna crexatensHol Tenexin ™ 15 14 13 12 11 1 105 | 11 | 115 | 12 | 125 | 13 | 135 | 1a | 145 | 15 1 1 1 1
Winpwra criekatensHol Tenexin ™ 3 25 25 25 25 25 25 | 25 | 25 25 | 25 | 25 | 25 | 25 25 | 25 | 25 | 25 | 25 | 25
TonuMHa (8bICOTa) CAOA WAXTL! B TenexKe ™ 03 03 03 03 03 03 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | 03 | o3
Ki

030ONUNEHT TREHMA B ynOTHIIOWX 01 0,1 01 01 01 01 0,1 01 01 01 01 0,1 01 01 01 01 0,1 01 0,1 01
nnacimax
Ki

03OPMUMEHT TPEHMA KAHEHYA PONVIKOB Mo m 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06
penscam (Hanpasnatouym)
Koadduument ywuTeisatoupit Tpenie 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
peGopaax
;Zi:’:’:;"ew TPEHNA B NOALMNHAKAX 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003
KL (osbdnient noesroro aeicrus) 065 | 065 | 065 | 065 | 065 | 085 | 065 | 085 | 085 | 065 | 065 | 065 | 065 | 065 | 065 | 085 | 065 | 065 | 065 | 065

Hcxonnbie JaHHbIC " OCHOBHBIE TpeOoBaHus K BBIIOJIHCHHIO
pacueTHO-IpaKkTH4YecKoil padoTrel Ned «IIpoekTHBI pacyer MOIIHOCTH NPHBOAA
O0apa0daHHOro cMecures» (cemectp 5)

PacueTHo-npakTHyeckas paboTa JOJKHA COAEPXKATh CIEAYIOIIUE Pa3/eNbl: UCXOIHBIE
JTAaHHBIE; PACUETHYIO CXEMY; METOJIUKY PAacueTa; pacueThl; BBIBOBI.

Hcxonubie naHueie



/] BapuaHTbI

MapameTpe Envam| 1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7 [ 8 [ 9 [10[ 11 [ 12| 13 [ 14 [ 15 [ 16 [ 17 [ 18 [ 19 [ 20 [ 21 [ 22 [ 23 [ 24 [ 25
Bec bapataria KH | 200 | 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250 | 255 | 260 | 265 | 270 | 275 | 280 | 285 | 200 | 295 | 300 | 305 | 310 | 315 | 320
Bec wixroi 5 6apabane | _kH | 60 | 625 | 65 | 67.5| 70 |725| 75 | 77.5| 80 | 825 85 |87.5| 90 |925| 95 |97.5| 100 | 103 | 105 | 108 | 110 | 113 | 115 | 118 | 120
[nuHa 6apabara M 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
[vameTp uandw porvka | _wm__| 140 | 143 | 145 | 148 | 150 | 153 | 155 | 158 | 160 | 163 | 165 | 168 | 170 | 173 | 175 | 178 | 180 | 183 | 185 | 188 | 190 | 103 | 195 | 198 | 200
Paauyc Garnaxa wm__| 1650 | 1700 | 1750 | 1800 | 1850 | 1900 | 1950 | 2000 | 2050 | 2100 | 2150 | 2200 | 2250 | 2300 | 2350 | 2400 | 2450 | 2500 | 2550 | 2600 | 2650 | 2700 | 2800 | 2900 | 3000
Panuyc onoproro poruka| MM | 250 | 255 | 260 | 265 | 270 | 275 | 280 | 285 | 290 | 295 | 300 | 305 | 310 | 315 | 320 | 325 | 330 | 335 | 340 | 345 | 350 | 355 | 360 | 365 | 370
Paavyc Gapabara wm__| 1500 | 1550 | 1600 | 1650 | 1700 | 1750 | 1800 | 1850 | 1900 | 1950 | 2000 | 2050 | 2100 | 2150 | 2200 | 2250 | 2300 | 2350 | 2400 | 2450 | 2500 | 2550 | 2600 | 2700 | 2800
YrrioBas GKopocTs panjc | 0,7 | 0,6 [0,65]063]071]075] 08 [074] 074068078 082] 08 072074073 [081] 08 074072 [081]077[075] 08 | 0.7
6apabara panjuac | 2520 | 2160 | 2340 | 2268 | 2556 | 2700 | 2880 | 2664 | 2664 | 2448 | 2808 | 2952 | 2880 | 2592 | 2664 | 2628 | 2916 | 2880 | 2664 | 2592 | 2916 | 2772 | 2700 | 2880 | 2520
Yncno onopHbIX POSMKOB wT 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Koodxpuuuen perutn 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02
NOALUUNHUKOB Ka4yeHuns
KoadhdmumeHT TpeHus
KaueHus ponka no wa | 01 [015|014[012| 02 018014011 017|014 |015|0,16|017|018|019| 0,2 [0,14|015|0,16|017|0,18|019| 02 |018]0,15
BaHpaxy
K0 npusosa 0.8 | 075]078085] 0.7 | 0.8 075078 0:85] 0.7 | 0.8 | 0.8 | 0.75]| 0,78 | 0,85 0.7 | 0.8 | 0,75 0,78 | 0,85 | 0,8 | 0,75 0,78 | 0.85 | 0.7
Obmenan uacea o | 22|22 22|22 222222 222222 |22|22|22|22|22|22|22]22|22|22]|22|22]|22]22]22
maTtepuana
Yron 0 rpan_| 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105 | 105
CpepnHsis obbemHas
Macca 6eToHHOro o |25 | 25|25 |25 25|25 25|25 |25 25|25 |25 2525|2525 (252525 |25|25|25|25(25]25
rapHuccaxa
MonosuHa uenTpansHoro | rpan | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 [ 30 | 30 | 30 | 30 |30 |30 |30 |3 |3 |3 |3 |3 |3
yrna Me)KCl! EOHMKEMW
Yron roan | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45 | 45
YpenbHoe
CONPOTMBNEHVE PESAHAIO |\ | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200
NS Menkow pyAbl 1
KOHUeHTpata
:g;”lg'::“p“a"“””” M |15|15]15|15|15|15|15|15|15|15|15|15|15|15|15|15|15|15|15|15|15|15]|15]|15]15
iﬂgj Cpe3a opHAM m |0,002|0,002|0,002|0,002|0,002|0,002|0,002|0,002|0,002| 0,002| 0,002| 0,002| 0,002| 0,002| 0,002 | 0,002 0,002| 0,002| 0,002 0,002 | 0,002 0,002 0,002 0,002 | 0,002
tverio pesuos 8 wr 5| s5|s5|5|5|5|s5|s5|s5|s|s|s|s5|s5|s5|s5|5|s5|5|5|5|5|5]|5]s
O4YUCTHOM yCTPOUCTBE
KoadbbuumeHT TpeHus
nokosi Npu

04|04|04|04|04|04|04|04|04|04|04|04|04|04|04|04|04|04|04|04|04]|04|04|04]|04
nepemeLnBaHumn
MaTeEMana
I/ICXOI[HI)IC JAaAHHbIC )| OCHOBHBIC TpeﬁoBaHHﬂ K BBIITOJIHCHHUIO

PacyeTHO-NPAKTH4YEeCKOl padoTbl NeS «OneHka CTaTHYeCKOr0 MOMEHTa NPH BpalleHUH
BOPOHKH pachnpeaejnTe/]si MUXThI IBYXKOHYCHOIO 3arpy304HOr0 YCTPOiiCTBa 1OMEHHOI
ne4ymw» (cemectp 5)

Pacuetno-npakTuyeckass paboTta MOJDKHA COJEPkKATh CIEAYIONIUE pa3/eibl: UCXOIHbIC
JTAHHBIE; PACUETHYIO CXEMY; METOJIUKY pacyeTa; pacueThl; BBIBOJIBI.
Wcxoanpie maHabIC

HaumeHoBaHue napametpa 0603HaueHue |Eg. nsm. Bap"aHT
1 2 3 4 5 6 7 8 9 10
KoadpduumeHT conpoTnBaeHna TPEHUIO B CaNbHUKOBbIX
k=p=k, 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06
YNNOTHEHUNAX WTAHT U B NOAWWUNHUKE NOANATHUKA
KoaddpuumeHT TpeHUs B NOALWIMMHUKAX POIMKOB My 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
O6wwmin KN4, n 08 (0808 |08 |08 (085 |085]|085]| 085|085
Bec BpaLatolmxca geTtanein BOPOHKU Gy KH 380 | 480 | 500 | 360 | 450 | 600 | 550 | 520 | 350 | 520
Bec y3na manoro KoHyca Gy kH 110 | 150 | 160 | 100 | 130 | 200 | 180 | 165 | 100 | 170
Bec wuxTbl G, KH 250 | 350 | 360 | 240 | 320 | 450 | 420 | 370 | 230 | 370
Ycunme B WTaHre Manoro KoHyca KH 400 | 500 | 500 | 380 | 475 | 400 | 450 | 520 | 370 | 500
K
03GPULMERT YACNILHOTO COMPOTUBNRHMA MEPEMELLeHHIo w H/H | 0,013|0,014|0,012 | 0,013 | 0,014 | 0,012 | 0,013 | 0,014 | 0,012 | 0,013
BOPOHKM MO POIMKaMM
a 6 oli fopo 0/IMKOBO
AluameTp Berosoi AopoKKM POAMKOBOTD X0Aa & Ds wm |306 |35 |36| 3 [33]35]|32|35]|28]37
noANATHUKe
CpeAHuWI1 fuamMeTp PoJIMKOBOTO X043 B NOANATHUKE D MM 310 | 350 | 360 | 300 | 320 | 400 | 380 | 350 | 300 | 380
Hapy»kHbIii AuameTp BpaLLatoLeinca BOPOHKN Ds MM 2,4 3 3,2 2,3 2,8 3,2 2,8 3,1 2,2 3
BbicoTa canbHuKa h MM 280 | 320 | 300 | 250 | 300 | 350 | 350 | 320 | 250 | 300
[asneHue rasa nog KOMOLWHUKOM P 0,1 | 0,15 0,2 | 0,25 01 | 0,15 0,2 | 0,25 0,1 | 0,15
[namaTtp HayanbHOM OKPYXXHOCTM 3yBYaToro BeHua Dg MM 3650 |3700(3450(3670(3770(5470(4540(3450|3670|3770
[unameTp LEeHTpUpyoLWero poanka D, m 03 |0,32(0,35/0,38| 0,4 | 0,7 | 0,6 [0,35]|0,38]| 0,4
MnameTp NOBEPXHOCTU KaTaHUA BEHLA NO
Anamerp nosep 4 D, m | 36 [365|34 (345|36 (53643734 [345] 3,6
LLeHTPUPYIOLMM POSIMKAM
[unameTp uandbl poanKa no BeHLy d, M 0,06 (0,07 (0,08|0,09| 0,1 [0,15/0,12]0,08|0,09( 0,1




HanmeHoBaHue napameTpa O6o3HaueHue |Eg. uam. BapMaHT

11 12 13 14 15 16 17 18 19 20
KoadpduumeHT conpoTnBaeHNa TPEHUIO B CalbHUKOBbIX
YNNOTHEHUAX WTAHT U B NOALIMMHWKE NOANATHUKA k=p=k, 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06
KoadbduumeHT TpeHUs B NOAWIMMHUKAX POIMKOB My 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
O6wwmit KN, n 085|085 |08 (085|085 |08 |085]|085]| 085 | 085
Bec Bpalatoymxca geTanein BOPoHKU Gy KH 450 | 520 | 360 | 450 | 600 | 380 | 480 | 350 | 520 | 480
Bec y3na manoro kKoHyca Gy KH 150 | 180 | 100 | 130 | 200 | 110 | 150 | 100 | 170 | 150
Bec wuxTbl G, KH 350 | 380 | 240 | 320 | 450 | 250 | 350 | 230 | 370 | 350
Ycunve B WwraHre Manaoro KoHyca Q KH 400 | 520 | 380 | 475 | 400 | 400 | 500 | 370 | 500 | 500
gz:i’f:::sllﬂi’;:*:m COMPOTUBNEHUA NEPEMELIeRMtio w H/H | 0,014|0,012|0,013 | 0,014 | 0,012 | 0,013 | 0,014 | 0,012 | 0,013 | 0,014
,:.:Aarnl/;\':pwi:rosom [0POKKN POIMKOBOTO X043 B D, v 32 34 3 33 35 | 306 | 35 28 | 37 | 35
CpeaHuit fuameTp PoJIMKOBOIO X04a B NOANATHUKE D MM 350 | 350 | 300 | 320 | 400 | 310 | 350 | 300 | 380 | 350
Hapy»KHbIli AMameTp BpaLLatoLeiics BOPOHKN Ds MM 2,8 3 2,3 2,8 3,2 2,4 3 2,2 3 3
BbicoTa canbHMKa h MM 280 | 320 | 250 | 300 | 350 | 280 | 320 | 250 | 300 | 320
[asneHue rasa noa KONOLWHUKOM p 0,2 | 0,25 | 0,25 0,1 | 0,15 0,1 | 0,15 01 | 015 | 0,15
[lnamaTp HayanbHOM OKPYKHOCTU 3y6YaToro BeHUa Dg mm  |5470|4540|3670|3770|5470( 3650 [3700(3670|3770|3700
[unameTp LEeHTpUpYIOLWEro poanka D, m 0,7 | 0,6 10,38] 0,4 | 0,7 03 |0,32(0,38| 0,4 |0,32
ﬂ::fr‘j‘fy”w"uj:;x:;:;:a?a“”" senuano D, M [536(437(3,45] 3,6 [536] 36 |3.65[3,45| 3,6 |3.,65
[LvameTtp uandbl ponKa no BeHLY d, M 0,15(0,12|0,09| 0,1 |0,15]| 0,06 | 0,07|0,09( 0,1 [0,07

HCXOHHLIQ JAaHHbIC n OCHOBHBbIC TpEﬁOBaHI/IH K BbINNOJIHCHU IO

pacyeTHO-MPAKTHYECKOIl PadoThl Ne6 «PacyeT MONIHOCTH MeXaHM3MAa BbITAJIKUBAHUS
JIETOYHOM Macchl JIEKTPONyIKN» (cemecTp 5)
PacuerHo-ipakTHUEeCKas paboTa OJDKHA COACPIKATH CICAYIOIINE Pa3leibl: HCXOIHBIC
JTAHHBIE; PACUETHYIO CXEMY; METOJIUKY pacyeTa; pacueThl; BBIBOJIBI.
HcxoaHble JaHHbIE

Ne H EanHnua BapuanTt
n/n ameHOBaHMe NapameTpa 0603HaueHune WamepeHun
1 2 3 4 5 6 7 8 9 10
1 |AnameTp OTBEPCTUA HOCKA d M 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
2 |Yron nogbema BUHTOBOW IMHUM 3 rpag, 6 6 6 6 6 6 6 6 6 6
3 |Yron TpeHus B BUHTOBOW nape [N rpag, 4 4 4 4 4 4 4 4 4 4
4 |YrnoBaa cKopocTb Asuratensa w paa/c 100 100 100 100 100 100 100 100 100 100
5 |06wwit KNJ mexaHusma n 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42
6 |[onyckaemblii KO3GOUUMEHT Neperpysku aAsuratens A 2 2 2 2 2 2 2 2 2 2
7 |OaBneHue NeTOYHOW MacChbl Ha NOpLIEHb p MnMa 2,5 3 2,8 2,7 2,6 3,1 3,2 2,4 2,3 3,3
8 |CKopOCTb BbIXOJa MAcChl U3 HOCKa Vi m/c 0,45 0,44 0,43 0,46 0,44 0,45 0,43 0,46 0,44 0,43
9 |AnameTp noplHa D m 0,55 0,5 0,6 0,5 0,65 0,45 0,45 0,55 0,5 0,6
10 |Xoa nopuHa m 1,26 13 12 13 12 14 14 14 13 12
11 |MepefaToYHOE YACNO MEXaHU3Ma u 17,8 14 16 14 12 18 20 15 16 17
12 |CpeaHuit AnameTp pesbbbl BUHTa d, MM 155 150 160 150 155 160 150 155 160 155
13 |YrnoBoe yckopeHue potopa € pa,q/cZ 50 50 50 55 50 50 55 45 45 40
14 KoadduumeHT yyueta moMeHTa MHEpL MK Bcex 5 15 12 13 14 15 15 12 13 14 15
Bp A Macc

15 |MoMmeHT uHepLum Macc Ha Bany Aguratens J Krem? 1,2 1,1 13 14 15 1,6 1,2 13 14 15
Ne HanumeHoBaHwe napameTpa 0O603HaueHune Eaunmua Bapunant

n/n n3MepeHus 11 12 13 14 15 16 17 18 19 20
1 |AnameTp 0TBEPCTUA HOCKA d M 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15 0,15
2 |Yron nogbema BUHTOBOM IMHWUMN 3 rpag, 6 6 6 6 6 6 6 6 6 6
3 |Yron TpeHua B BUHTOBOW nape [N rpag, 4 4 4 4 4 4 4 4 4 4
4 |YrnoBaa ckopocTb Asuratensa w pag/c 100 100 100 100 100 100 100 100 100 100
5 |06wwii KNJ mexaHnsma n 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42
6 |fonyckaemblit KOIGPUUMEHT Neperpysku Auratens A 2 2 2 2 2 2 2 2 2 2
7 |[aBneHve NeTOYHOM MacChl Ha MOPLUEHb p Mna 3,4 3,5 2,6 3,1 3 2,8 2,3 3,3 3 2,6
8 |CKOpOCTb BbIXO/A MACChl M3 HOCKa Vi m/c 0,45 0,46 0,44 0,45 0,44 0,43 0,44 0,43 0,44 0,44
9 |AnameTp nopwHa D M 0,55 0,5 0,65 0,45 0,5 0,6 0,5 0,6 0,5 0,65
10 |Xoa nopiuHa ) 1,1 1,1 1,2 14 13 1,2 1,3 1,2 1,3 1,2
11 |MepepaToYHOE YUCIO MEXAHU3MA u 14 16 12 18 14 16 16 17 14 12
12 |CpeaHuit gnametp pe3bbbl BUHTa dg MM 150 165 155 160 150 160 160 155 150 155
13 |YrnoBoe yckopeHue potopa € paa/c’ 50 55 50 50 50 50 45 40 50 50
14 KoadduumeHT yueta MoMeHTa MHEpLMK BCeX 5 12 13 15 15 12 13 14 15 12 15

A Macc
15 [MOMeHT MHepLMKn Macc Ha Bay ABuratens J Kr-m2 16 1,2 1,5 1,6 1,1 13 1,4 1,5 1,1 1,5

IlepeyeHb TeOpeTHYECKHX BONPOCOB K IK3aMeHY (cemecTp 6):



26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

OcHOBHbIE XapaKTEPUCTUKH U TPeOOBaHUS, IPEABSABIsIEMbIE K 000PYI0BaHHIO, MAIIUHAM
U arperaram CTaJeIUIaBWIIBHOTO IIPOM3BOJICTBA.

Opranu3anus nporecca NpoeKTUPOBAHUA-KOHCTPYUPOBAHUS U OCBOCHUS 000PYIOBaAHUS
MaIlIMH ¥ arperaToB I[€XOB CTAJICIJIaBUILHOTO IPOU3BOICTBA.

Craguu u 3Tansl pa3paboTKH KOHCTPYKTOPCKON JOKYMEHTAIUN 000pY/I0BaHHs MAIIUH
CTaJICIUIABUJIBHOTO IIPOM3BOCTBA.

MeTtoauka KOHCTPYUPOBaHUSI 000OpY/I0BaHUSl MAIIMH U arperaroB I€XOB
CTAJICIUIABWJIBHOTO  IIPOM3BOJCTBA.

3aaun KOHCTPYHUPOBaHUS, OOIIME CBEIEHUSI 0 000PYJOBAHUM MAIIIMH U arperaToB
LIEXOB CTAJICIIJIABUIIBHOIO ITPOU3BOJICTBA.

OcHOBHbIE XapaKTEPUCTUKH U TPEOOBaHMUSI, IPEIbSABIsIEMbIE K 000PYJOBAHUIO MAIIUH U
arperaTtoB 1€XOB CTAJICIUIaBWIIBHOIO IIPOM3BOCTBA.

[IpoekTupoBaHue KUCIOPOAHO-KOHBEPTEPHBIX 11€X0B. OCHOBHBIE MOJIOKEHUSI.
Hasnauenue u o6opynoBanue nposieroB  KKI[?

I'py3onoabemuoe o6opynoBanue B nposerax u oraenenusx KKILI.

. O6opynoanue 3arpy3ounoro mposuera KKI]

. O6opynoBanue koBiieBoro npojiera KKII.

. BeiOop arperaros, MammH 1 000pynoBaHus B KoBiIeBoM mposere KKI[?

. Be1bop arperaroB, mamuH u 00opyaoBaHusi B KoHBepTepHOM mposere KKI?

. BeiOop arperaros, MammH 1 000pynoBaHus B 3arpy3ouHoM mnpoiere KKII?

. Be1bop arperaroB, mamuH u o0opyaoBanusi B MukcepHom otaenenun KKII?

. Koncrpyxkuumu o6opyioBanusi kouseprepa?

. Koncrpyxkiuu o6opynoBanus ajs oJaquu KHUCIOpoia B KOHBEpTep?

. Koncrpykumu o6opyioBaHusl MEXaHU3Ma IOBOPOTa KOHBEpTEpa?

. IIpoextupoBanue snnekrpocraiemiaBuiabHbIX 11ex0B (DCIIL). OcHOBHBIE MOTOKEHUS.
. Haznauenue u o6opynosanue nposiero  ICIIL?

. JlyroBsle cranerniaBuiabHble 1edd. OCHOBHBIE JIEMEHTHI.

. JlyroBble crajiemnyiaBuibHble Ieun. PacueT OCHOBHBIX y3JI0B U JIEMEHTOB.

. JlyroBble craneriaBuiabHble TeYd. [ napaBiInyeckuii 1 THEBMAaTHYECKUI PUBO/L.

. I'py3onoasemHoe obopyoBanue B rposierax u oraeneHusx JCIILL.

. Pacuet u KoHCTpyupoBaHHE MaIlIMH HEMIPEPBIBHOTO JIUThS 3arOTOBOK — MOJICUCTEMA

CTaJIKOBII - KPUCTAJLIIU3ATOP.

KoHcTpyKInu CTEHI0B A1 IEPEMEIIECHUS] CTAIbKOBILIEH.

KoHcTpykiinu cTanepa3inuBOYHOTO KOBIIA.

KoHcTpyKIiny npoMeXyTOYHOr0 KOBIIIA.

KoHcTpyKkninn KpuCTamm3aTopoB.

Pacyer 1 KOHCTpyHpOBaHNE MAIlIMH HEMPEPBIBHOTO JINThS 3arOTOBOK — 30Ha BTOPUYHOTO
OXJIQXKICHMSL.

KoHCTpyKIIMN 371EMEHTOB POJIMKOBOM MPOBOJKH.

KoHcTpyKIIMu cUCTEM «MSTKOTO 00KaTHs.

KoHcTpykunn 3aTpaBok.

KoncTpykuuu TsHy1e-npaBUIbHBIX MAILIUH.

KoHCTpyKIIMM MalvH ra3oBoi pe3Ku.

Konctpyxkuuu tpancnoptHoro obopynosanus 3BO.

['maponpuBo 060pyAOBaHMS 30HBI BTOPUYHOTO OXJIAXKICHUSI.

Pacuer n koHCTpyHpoBaHUE MalllMH BHENeYHOI 00paboTku cranu (BIIO).
JIuTeliHO-IpOKAaTHBIE MOLYIIH.

IlepeyeHb TeOpeTHYECKNX BONPOCOB K IK3aMeHy (cemecTp 8):

NS

[TpokatHsblii ctan. OCHOBHOE M BCTIOMOTATEIbHOE 000pYI0OBaHHE.

[IpokaTHas Kji€eTh. Y CTPOMCTBO MPOKATHOM KJ1eTH. OCHOBHBIE Y3JIbl 1 MEXAHU3MBI.
PaGouas (rmaBHas) muHUS npokaTku. OCHOBHBIE CXEMBI U COCTAaB 000PYAOBAHHUS.
IIpokaTHbie Basiku. HazHaueHne, KOHCTPYKIMHU, MATEPUAIIBI U KAYECTBO BAJIKOB.



[TonmunHWKY NpoOKaTHBIX BankoB. Ha3HaueHue, yCTpONCTBO M THIIBI NOJIIHMITHUKOB.
IToAIHUITHYKY CKOJIBbKEHUS KUAKOCTHOTO TPEHHUS.

Haxxumuble Mmexanu3mbl. HazHaueHue, TUIIBI U yCTPOMCTBO.

VYpasHoBemuBaromue ycrpoicrsa. HazHaueHnue, TUIIBI U KOHCTPYKLIHMH.

[nuuanenn. Haznauenne, BUABI 1 KOHCTPYKLMH.

[ITecrepeHHbIe KIETH U peayKTOpbl. HazHaueHue u yCcTponcTBO.

10. Ponbranru. HasnaueHne u KOHCTPYKIHUS POJIBI'AHTOB.

11. ManumynsaTopsl 1 KaHToBarenu. HasHauenune, cxeMbl MEXaHH3MOB.

12. XonoaunsHUKH U nutenmepsl. HasHaueHne 1 KOHCTPYKIHUH.

13. MoTanku 1711 CMaThIBaHUs TOPSAYMX | XOJOJHBIX NoJjioc. HasHaueHne u KOHCTPYKIIMH.
14. TlepcnieKTUBBI Pa3BUTHUS IPOKATHBIX CTAHOB.

15. Texnonorus u o6opynoanue ctana 5000 OAO MMK.

16. MeToarka pacueTa OCHOBHBIX ITapaMeTpOB ovara J1eopMaIiiy IpH MPOKaTKe.

17. Meronuka pacdera yCHIINsI, MOMEHTA U MOIIIHOCTH TPOKATKH.

18. OcHOBHBIE OHATHUS TEOPUN HAJCKHOCTH M X MaTeMaThudecKas (hopMan3arms.

19. Obmast KoHIENIUs pacyeTa MoKa3aTeiIel mapaMeTpruuecKorl HaIe)KHOCTH Harpy>KEHHBIX

neTanei.

20. MGTOZIOJ'IOFI/IFI AHAIIMTHYCCKOIO pacuc€Tta HAACKHOCTH TCXHHUYCCKUX 00BEKTOB IO

Pa3JINIHbIM KPUTCPUAM

21. OCHOBHBIC ATaIbl OIICHKH HAJIS)KHOCTH JICTAICH M0 KPUTEPHUSAM CTATUICCKOU MPOYHOCTH.
22.. OCHOBHBIE OTalbl OLECHKH HAJIGKHOCTH JI€TaJeH 110 KPUTEPHSIM KHHETHYCCKOM

MIPOYHOCTH

23. MeTtoauka pac4dcTa MokKazaTeljieil HaJleKHOCTHU IMIPOKATHBIX BaJIKOB II0 KPHUTCPHIO

CTaTMYECKOM MPOYHOCTH Ha N3O (OCHOBHBIE ATANbl U UX (PU3UUYECKUN CMBICIH).

24, MeTtoauka pac4dcTa MokazaTelieil HaJIe’KHOCTHU IIPOKAaTHBIX BaJIKOB II0 KPHUTCPHUIO

KMHETUYECKOW MPOYHOCTH Ha U3TUO (OCHOBHBIE 3TAIlbl U UX (PU3UUYECKHUI CMBICIT).

25. Metoauka pac4dcTa IoKa3aTellell HaJAeKHOCTH JIOIaCTH mrapHrupa YHHUBEPCAJIIBHOTO

MIMUHACIIA 10 KPUTCPUTO CTaTHYCCKOU IIPOYHOCTH.

26. Metoauka pac4dcTa MmokKa3aTellell HaAeKHOCTH BHIIKHU nrapHipa YHUBEPCAJIbHOI'O

MMIMUHACIIA 10 KPUTCPUTO CTaTHYCCKOU IIPOYHOCTH.

217. OI_IGHKa HaaACKHOCTHU MNOAIIHITHUKOB KAYCHHA IMPOKATHBIX BAJIKOB II0 KPHUTCPHUIO

JTUHAMHYECKON TPY30M0AbEMHOCTH.

28. Metoauka pac4dcTa MoKa3aTellell HaJeKHOCTU MOTOpHOﬁ Myq)TLI TJIaBHOI'O IpuBOJa I10

KPUTEPHUIO HECYILIEH CLIOCOOHOCTH.

29. MeToauka OLeHKH HaACKHOCTU IBUraTeIIsd npu KpaTKOBpeMeHHOﬁ IMPOKATKE ITOJIOCHI HA

3aIPaBOYHON CKOPOCTHU MO KPUTEPHIO HECYIIIEH CIIOCOOHOCTH.

30. MeToauka OLIGHKH HAACKHOCTH JBHUIrATENs npu JUINTEIIbHOMN IMPOKATKE TIIO0JIOCHI C

MaKCHMaJIbHOW CKOPOCTHIO MO KPUTEPHIO HECYIIIEH CITIOCOOHOCTH.

Tembl NpaKTH4YECKUX 3aHATHH (cemecTp 6)

1.

»w

N3yueHne KOHCTPYKIIMM MAIllMH U MEXAHU3MOB CTAJICIIJIABUJIBHBIX LIEXOB 10 YEPTEKAM C
COCTABJICHUEM KMHEMATHYECKUX CXEM CUIIOBOI'O B3aMMOJIEHUCTBUS JJIEMEHTOB.

N3yuenne xoHCTpykumy mMamuH U MexaHn3smoB MHIJI3 mo ueprexxam ¢ cocTaBieHHEM
KMHEMATUYECKUX CXEM U CXEM CHJIOBOI'O B3aUMOJECHCTBUS DJIEMEHTOB.

N3yuenue mammH u arperatoB KKII n OCIILI.

Pacuer u KOHCTpYHpOBaHUE CTATICIUIABUIIBHBIX arperaTos.

Pacuer u KOHCTpyMpOBaHHME DJIIEMEHTOB W CHCTEM MAaIlWH

HEIPEPBIBHOIO JIUThs 3aTOTOBOK.

Tembl J1a00paTOPHBIX 3aHATHH (cemecTp 6)

JI1g n3ydeHus: IMCHUILUIMHBI IPEAYCMOTPEHBI JIA00PATOPHBIE 3aHATUS



1. BBognoe 3anstue. [IpoBenenne mHCTpyKTaka o npaBwiax Th npu mpoBenennn madbopa-
TOpHBIX paboT B maboparopun MM. IIpoBenenne 0630pa 1o J1adOpaTOpHBIM YCTAHOBKAM,
MCIIOJIb3YEMBIM B JJAHHOU AMCLIAIIIIMHE.

N3yueHune ycTpoNCcTBa TUTEHHOTO KpaHa Ha MOJIEIIN

H3y4eHne ycTpocTBa CTaJIepa3IMBOYHOIO KOBILA HA MOJEIIN

M3yueHue yCcTpoNCTBA HAIIOJIBHOW 3aBaJIOYHON MAalIMHBI HA MOJENIH

Nzyuenue ycrpoiictBa obopynosanuss MHJI3 na momenu

N3yuenne ycTpoiicTBa 000py10BaHUS SJIEKTPOIICUN Ha MOJIEIN

oM wN

KypcoBoe npoexkTupoBanue

KypcoBoil mpoekT BbIIOMHSAETCS OOy4YaloIMMCS CaMOCTOSITENIBHO IO/ PYKOBOJCTBOM
npenoaBarens. [Ipu BBIMOTHEHUN KypCOBOTO MPOEKTa 00YYArOIIMIACS AODKEH MOKa3aTh CBOE
yMeHHe paboTaTh ¢ HOPMATHBHBIM MAaTEpPHAOM U APYTUMHU JTUTEPAaTypHBIMH MCTOYHUKAMH, a
TaKKe BO3MOXXHOCTh CHUCTEMAaTH3UPOBaTh W aHAIM3MPOBATH (PAKTHUYECKHH MaTtepual Hu
CaMOCTOSITENIbHO TBOPUECKH €0 OCMBICIIUBATb.

B nauane m3y4yeHHs AMCHUIUIMHBI MPETIOAABaTelNb MpeaaraeT o0y4aroInuMcs Ha BBIOOD
nepeyeHb TeM KypCOBBIX MPOEKTOB. OOyYarOImUNCs CaMOCTOSTENILHO BEIOUPAET TeMYy KypCOBOTO
npoekTa. CoOBMaZieHHE TeM KyPCOBBIX IPOEKTOB Y CTYJACHTOB OJHOW y4eOHOW Trpynmbl He
JOTyCKaeTcsl. YTBEpXKACHUE TEM KYpPCOBBIX IPOEKTOB MPOBOJUTCS €KEroJHO Ha 3aceaHHu
kadenpsl.

[Tocne BbIOOpa TeMbl MpenojaBaTesb (GOPMYIUPYET 3aJaHUE MO KYpCOBOMY MPOEKTY H
PEKOMEHAYET TepeueHb JIUTEPATYPHl Ui €€ BBIMOJHEHUS. VICKIIOUUTENBHO BaXKHBIM SBIISICTCS
UCIOJIb30BaHNE HH(POPMAIIMOHHBIX MCTOYHHKOB, & UMEHHO cHcTeMbl «MHTepHeT», 4To aacT
BO3MOXKHOCTH 00yJaronimMcst 00jiee OTHO U3JI0KHUTh MaTepHal 1o BHIOPAaHHOH UM TeMe.

B mpouecce HamucaHus KypcOBOTO NPOEKTa OOydYaroluiics OJKEeH pa3o0parbesi B
TEOPETUYECKHUX BOMPOCAX N30PaHHOW TEMBI, CAMOCTOSITEIHFHO IPOAHATH3UPOBATH MTPAKTUYECKHIA
MatepHal, pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MPETIOKEHUS.

[IpenoaBarensb, MpoOBEpUB pPabOTy, MOXKET BO3BPATHUTHh €€ Ui JOpaOOTKH BMECTE C
NUCbMEHHBIMU 3aMeuyaHussMU. CTYIEHT JOJDKeH YCTPaHUTh IIOJlydYeHHbIE 3aMe4yaHus B
YCTaHOBJICHHBIN CPOK, TIOCIIE YeTO PadoTa OKOHYATEIIFHO OIICHUBACTCH.

KypcoBoit mnpoekr mno nucnumianHe «lIpoekTupoBaHume 00OpYyJIOBaHUS —IIEXOB
CTaJICTUIAaBMIIBHOTO TIPOM3BOJICTBA» 3aHMMAET 0CO00€ MECTO B KOMIUIEKCE CaMOCTOSTEIBHBIX
pabor ctyaeHToB. IIpu ero BBINOJIHEHUWH CTYIEHT [JOJDKEH HAyYUThCSl TPOEKTUPOBATh,
KOMIIOHOBAaTh ~ O0OpYJOBaHWE, MAalIMHy WM  arperar W3  OTHENbHBIX, 3a4acTyIo
CTaHJAPTU30BaHHBIX WJIM HOPMAJIM30BAHHBIX Y3JIOB: 3JIEKTPOJABHUIraTesei, peryKTopoB, My(]T,
TOPMO30B W T.II. BBIMONHEHWE MPOEKTa CIIOCOOCTBYET TaKXKe 3aKPEIUICHHUIO W YIITyOJCHHUIO
3HAHUH, MOJyYEHHBIX IPU U3yUYSHUU Kypca U APYTUX AUCHUIUIMH — YePUEHUs, JeTajlei MallluH 1
T.J.

[lenbio BBINOJIHEHUSI KYPCOBOTO MPOEKTA SABISETCS 3aKPEIJICHUE U paCIIUpEeHUe 3HAHUM,
MOJTYYSHHBIX CTYJICHTaMH ITPH OCBOCHUHU TEXHUIECKUX JUCIUIUINH. [Ipy BBITIOTHEHUN KypCOBOTO
IPOEKTa CTYAEHT AOJDKEH HAYUUTHCS CAMOCTOSTENIBHO PEIIaTh KOHKPETHBIE HHKEHEPHBIE 33/1a4H,
JIOJDKEH TIOYYHUTh HABBIKM B TEXHHYECKHX pacdeTax ¥ KOHCTPYHPOBAHUH.

OOBEKTOM MPOEKTUPOBAHMS SBIISETCS, KaK MPaBUIIO, MAIIMHA WIIM MEXaHU3M, BXOJISAIINN
B COCTaB CJOXHOTO arperara, TNpeAHAa3HAYCHHOTO IS  BBIMOJTHEHUS  KOHKPETHOU
TEXHOJIOTUYECKOH omepalyy B METaJUTypruueckoM Iiexe.

B 3axoHYEHHOM BH/I€ KYPCOBOM IMPOEKT JOJKEH COCTOSATH U3 Tpaduueckoid yacty (3 mucra
dopmara Al mmm 20 — 30 mucroB Qopmata A4 mpe3eHTalMU) U TEKCTOBOTO JIOKyMEHTA
(mosicauTenbHOM 3anucku oobemoM 30-50 c1p.).

B cBsa3u ¢ 3THM, TeMa NpPOEKTa JOJDKHA OTpakaTh pEIICHHE OJHOW (HECKOJNBKHX) M3
yKa3aHHBIX 33/1a4 U B 00IIEM BUJIE MOXKET ObITh CHOPMYITUPOBaHA CICTYIOITUM 00pa3oM:

«AHaNMM3 TEXHUYECKOTO COCTOSHHUS W OIEHKa HaJIeKHOCTU ...000pyHOBaHMA ...IeXa
(yyacTka) ...mpeanpusIThs.



Ha nepBom nucTe paspabaTeiBacTCst OOIIMI BUI MallTUHBI, HA BTOPOM — KaKOM-TH00 ee y3e
WM MEXaHW3M. B NOSICHUTENIBHON 3alKCKE MPOU3BOAUTHCA KUHEMATUYECKUH U MPOYHOCTHOU
pacyeTsl BCEX Y3J10B U OCHOBHBIX JI€TaJI€il MaIIVHBI.

Pabota Hag npoekTOM JOKHA IPOXOJUTH B JIBA ATara.

Ha mnepBom »3rame BBIIOJIHSETCS MPOEKTHBIA pacyeT YCTpPOWCTBA M €ro 3CKHU3Has
KOMITOHOBKA. [ [pOEKTHBII pacdeT cieayeT NpOr3BOIUTH IO YIPOLICHHBIM (OpMYyJIaM, MOJIb3YsCh
TabJIMllaMy, HOMOTPaMMaMH{ M IO aHAJIOTMM C JeHCTBYyIOIMMHU MammHamu. Ha BTopom srtame
IPOU3BOJUTCS YTOYHEHHBIA PacdeT MEXaHU3MOB IPOEKTHPYEMOIO yCTpOMCTBa, odopmisercs
PacUYeTHO-TIOSICHUTEIIbHAS 3AMMCKa, BBIIOJHAIOTCS YEPTEHKHU.

BrImonHeHHBIH 1 TOTHOCTBHIO O(OPMIICHHBIN MPOEKT 3aIIMIIaeTcsl Ha Kadeape B CPOKH,
PelyCMOTPEHHbIE YYEOHBIM IJIAHOM.

KypcoBoii npoekt momxHa ObITh opopmiieHa B coorBeTcTBHH ¢ CMK-O-CMI'TVY-42-09
«KypcoBoii mnpoekT (paboTa): CTpPyKTypa, cojiepaHue, OOIIMe IMpaBuUia BBIIOJHEHUS U
ohopMIICHUSD.

[IpumepHBIii nepeyeHb TEM KYpCOBBIX IMPOEKTOB U IPUMEP 3a/aHUsl MPEJICTABICHbI B
paznene 7 «OueHouHbIe CpeICTBA AJIsl IPOBEAEHUS IPOMEXKYTOUYHOU aTTECTALIUI.



ITPHJIO’KEHHUE 2

7. OneHOYHBbIE CPEACTBA VIS MIPOBeIeHUs MIPOMEKYTOYHOM aTTecTalun
a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHBIE CPEACTBA 1JIsl IPOBEAeHHA

MPOMEKYTOYHOM aTTEeCTAIMHU:

Crpykty
HBIN
p [Inanupyemslie
AJIEMEHT
pe3yJbTaThl 00y4eHUs
KOMIIETE
HIUHU

OneHouHble CpeaCTBa

OIIK-9 CnocoGeH BHeIPSITH U OCBAHBATH

HOBOC€ TEXHOJIOTHYE€CKOE 060pyHOBaHI/Ie

OIIK-9.1 | Pemaer ctanmapTHbIC 3a7a9u
npodeccHoHaIbHOM
JESITeTbHOCTH 110 BHEJIPEHUIO
OCBaMBAaHUIO HOBOTO
TEXHOJIOTUYECKOTO

o0opypoBaHus

IlepeueHp TEOPETUUECKUX BOIIPOCOB K 3aUETY:

1.

10.

11.

12.

13.

14.

15.

Mertoposorust IpoOeKTUPOBAHUS
nepuoanuHocty TOuP Metanmypruueckux
arperaros.

Oransl IPOSKTUPOBAHUS TEXHUYECKHIX
00BEKTOB.

MeTouKa OIIeHKH pab0TOCIIOCOOHOCTH
JieTasei u y3J10B 110 KpUTEPUSM IPOYHOCTH.
Meroaunka pacdera CpeaHero pecypca
TpUOOCONPSKEHUN METAILITYPrU4eCKUX
arperaros.

Ha3nauenue, KOHCTPYKLHUS ¥ IPUHLIUAI
paboThI Tonkatens BaroHoB. OCHOBHBIE
MEXaHU3MBbI TOJIKATEs.

MeToarka MPOEKTHOTO pacueTa MOIITHOCTH
NpUBO/Ia BpalleHus 6apabaHHOTO
OKOMKOBATEJIS IUXTHI.

MetoarKa MPOEKTHOTO pacueTa MOIHOCTH
MIPUBO/IA TUTACTHHYATOTO MTATATEIS.
Mertoarka OlleHKH paboTOCIIOCOOHOCTH
JeTajei U y3JI0B MUTATENIS 110 Pa3THIHBIM
KpUTEpHSIM pabOTOCTIOCOOHOCTH.
Ha3nauenue, KOHCTPYKIMS ¥ TIPHHIIATT
paloThI ToNKaTens BaroHoB. OCHOBHBIE
MEXaHU3MBI TOJKATEIIS.

[Toxxomp! kK BHIOOPY MaTepUanoB s
W3TOTOBIICHUS IETaJIe MEXaHUIECKOTO
000py1OBaHUS.

[Tpumenenne MKD miist onieHKH
paboTOCIOCOOHOCTH JeTajel U y37I0B
MEXaHUYECKOT0 000py1I0BaHUSI.

VY CTpoHCTBO arjaoMepauoHHoN (habpuKu.
MeToarKa MPOEKTHOTO pacueTa MOITHOCTH
MIPUBO/IA arJOMaIlNHBI.

THUITBI M KOHCTPYKIIMHU
BaroHOONPOKH/IbIBATEIICH.

Pacdet Ha MPOYHOCTH OCHOBHBIX JI€TAIEH 1
y3JI0B TUIACTMHYATHIX UTATEINEH.
Baron-Beckl. HazHauenue, KOHCTpYKIHUS U
npuHIUN paboThl. OCHOBHBIE MEXaHU3MBI
BarOHOB-BECOB.




Crpykty
PHBIN
AIIEMEHT
KOMIIETE
HITUT

[Inanupyembie
pe3yJIbTaThl 00yYCHHUS

OneHouHble CpeaCcTBa

16.

17.

18.
19.

20.
21.

22.

23.

24,

25.

26.
217.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

Haznauenue, KOHCTpYKLUS U IPUHLIUIT
paboThI FPOXOTOB.

bapaGannble cMecUTENN 1 OKOMKOBATEIH
LIMXTBI.

YaieBble OKOMKOBATENN IIUXTHI.

bokoBbIE TOABEMHO-TIOBOPOTHBIE
BaroHOOIIPOKUIbIBATEIH.

Knaccugukaius BaroHHONPOKUIbIBATENIEH.
[TuTaTenu nocTenu U MIMXTHI
arJoMepaloOHHbIX MaIlIKH.

Mariuuss! 115 ApoOaeHUs U U3MEbYEHUS
Matepuanos. HazHaueHue, KOHCTPYKLIHS U
HOPUHIUI PaOOTHI.

MarauTHO-UMITyJIbCHAsl CUCTEMA OUUCTKU
BaroHOB.

Hasznauenwue, kinaccuukanus 1 IPUHIUITHI
KOHCTPYUPOBaHUs rpei(epHBIX KPaHOB.
Hasznauenwue, knaccuukanus 1 IPUHIUITHI
KOHCTPYUPOBaHMSI IITa0eNeyKIaTUUKOB.
byHKepHbIE yCTpOICTBA.

Ha3znauenwue, knaccuukanus 1 DPUHIUIIBI
KOHCTPYUPOBaHUS JICHTOUHBIX KOHBEHEPOB.
Knaccugukarus mekoBbIx JpoOUIIoK.
OcoOeHHOCTH TPOEKTUPOBAHNUS IEKOBBIX
JPOOUIIOK C MPOCTBHIM ABHKEHHEM IIEKH.
TuIbI 1 yCTPOWCTBO JTUTEHHBIX JBOPOB.
[Tpuniun paboThl U yCTpOHCTBO
arJoMaluHel. MeTouka IpoeKTHOTo
pacuera MoutHocTy npusoza. IIpasuiia
COCTaBJICHUS] PEMOTHOI'O LIUKJIA.

THUnBl 1 KOHCTPYKIIMHU TPOXOTOB JIJIsl pacceBa
KOKca.

Knaccugukarus mekoBbIx JpoOnIIoK.
Oco0eHHOCTH TPOEKTUPOBAHUS IIIEKOBBIX
JPOOUIIOK CO CIIOKHBIM JBM)KEHUEM IIECKH.
Tunsl BAroHOONIPOKUABIBATENEH.
[TepenBurkHO OalIeHHBII
BaroHOOMPOKUbIBATENb. OO0IIIEe YCTPOMCTBO
Y TIPUHIIUI paOOTHI.

ITepeaBuxKHOM pOTOPHBII
BaroHOOINpOKuAbIBaTeNb. [[puHIMI ero
paboTHI. YCTpOMCTBO MEXaHN3MAa KAaHTOBAHMSI.
HazHnauenue, KOHCTPYKLUS U IPUHIUI
paboTHI 4-X BATKOBOM KOKCOAPOOUIIKH.
PacueT MomHocTu npuBoja 6apabaHHOTO
CMECHUTEIIS.

Bb100p KOHCTPYKTUBHON CXEMBI IPU
IIPOEKTHPOBAHUU POTOPHOU APOOUIIKH.




Crpykty
PHBIN
AIIEMEHT
KOMIIETE
HITUT

[Inanupyembie
pe3yJIbTaThl 00yYCHHUS

OneHouHble CpeaCcTBa

38.

39.

Br16op cxembl puBO/Ia BAJIKOB IIPU
IIPOEKTHUPOBAHNU JIBYXBAJIKOBBIX JPOOUIIOK.
Meroavka IpoeKTHOrO pacyeTa MOIHOCTH
IIPUBOJIA IIAPOBOM MEJIBHULIBIL.

Hepeqeub meopemuu4ecCKux 60npocoé K IK3ameny.

1.

10.
11.
12.
13.
14.
15.

16.
17.

OCHOBHBIE XapaKTEPUCTUKU U TPeOOBAHHUS,
peabsBIsieMble K 000pyA0BaHUIO, MAIlIMHAM
U arperaram CTaJeIuIaBUJIbHOTO
IIPOU3BOJICTBA.

Opranuzanus npoiecca
IIPOEKTUPOBAHUSA-KOHCTPYUPOBAHUSA U
OCBOECHMS 000pYJIOBAHUS MAIIUH U
arperatoB 1€XOB CTaJICIJIaBUJIBHOIO
IIPOM3BOJICTBA.

Craauu 1 Tansl pa3paboTKu
KOHCTPYKTOPCKOM JOKYMEHTALUH
000py10BaHUsI MAIIMH CTAJIEIIIIaBUIBHOTIO
IIPOU3BOJICTBA.

MeTtoauka KOHCTpYUpOBaHUS 000pYy10BaHUS
MAIllMH U arperatoB I1€XOB
CTaJICIUIABUJIBHOTO TIPOM3BOJCTBA.

3a1auu KOHCTPYHPOBAHUs, OOIIME CBEACHUS O
00Opy/ZI0BaHWM MAIIMH U arperaroB I€XOB
CTAJICIUIABWJIBHOTO TIPOM3BOCTBA.
OcCHOBHbIE XapaKTEPUCTUKH U TpeOOBaHMS,
npeabaBIsieMble K 000PY0BaHUIO MAaIlIUH U
arperatoB I1€XOB CTaJICIJIaBUJIBHOIO
IIPOM3BOJICTBA.

[IpoexTnpoBanue
KHCJIOPOIHO-KOHBEPTEPHBIX LIEXOB.
OCHOBHBIE MOJIOKEHHUS.

Haznauenue wu oOopynoBaHHE THPOJIETOB
KKII?

I'py3omnonasemMHoe 000pyI0BaHHE B IpoJIeTax
u otaeneHusx KKII.

O6opynosanue 3arpy3ounoro mposuera KKI]
O6opynoBanue koBiieBoro mpojiera KKII.
Bribop arperatoB, MammH ¥ 000pyIOBaHUS
B KoB1eBoM nposere KKII?

Br16op arperaroB, MamuH U 000pyAOBaHUS B
koHBepTepHOM nposere KKI[?

Br16op arperaroB, MaluH U 000pyAOBaHUS B
3arpy3ounom nposere KKII?

Br16op arperaroB, MaiuH U 000pyAOBaHUS B
mukcepHoM otaenennn KKI{?

Konctpykuuu o60py0BaHust KoHBepTepa?
KoHcTpykuuu o0opyoBaHus Ui [OJA4u




Crpykty

PHBIN
[Inanupyembie

DJICMCHT OneHouHble CpeaCcTBa
pe3yJIbTaThl 00yYCHHUS

KOMIIETE

HITUT

KHUCJIOpOJia B KOHBEpTEp?

18. Koncrpykuuu  000pynOBaHUS  MEXaHH3Ma
MOBOPOTa KOHBepTEpa?

19. TIpoekTupoBaHUE DIIEKTPOCTAJICTLIABIILHBIX
uexoB (DCIILL). OcHOBHBIE MOJOKEHHUS.

Ilpumepnuvie 3a0aua na IK3amene

Ilopsiook pacuema mexanuzma nepeosudtceHus
Mmemaniypeuveckoeo — kpaua.  Ilpusecmu
pacuemuyro cxemy O0Jisk onpeoeyieHusi Hazpy30K
HA KPaHovle Koaeca Kpamda

6) HOpﬂ)IOK NMpoOBEACHUA l'lpOMe)KyTO‘-IHOﬁ aTTeCTalluM, MOKa3aTe¢/JIn U KPUTECPUH
OICHUBAHUA:

[IpomexyrouHas arrectaumss 1o aAucuuiUiMHe «MexaHudyeckoe 000pyaOBaHUE
METAJUTypPrHYECKUX 3aBOJIOB» BKIIOYAET TEOPETHUECKUE BOIMPOCHI, IMO3BOJIIOUINE OLECHHUTH
YPOBEHb YCBOCHHUSI OOYYaIOUIMMHUCS 3HAHWH, U MPAKTUYECKHUE 3a/1aHUs, BBIABISIONIAE CTETICHD
c(OPMHUPOBAHHOCTH YMEHUI U BIIAJICHUH, IIPOBOAUTCS B (hopMe IK3aMeHa.

DK3aMeH M0 JIaHHOW JUCUHUIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO HK3aMEHAITMOHHBIM
Ouietam, KX IbIil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKHUX BOMpOca.

Ilokazamenu u Kpumepuu oyeHuUBaAHUSA IKIAMEHA:

— HA OIIEHKY «OTJMYHO» (5 6a/mioB) — 00y4arouuiicss AeMOHCTPUPYET BBHICOKHIT YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHCTEMATHYeCKOe W TIIyOOKOe 3HaHUe
y4eOHOro MaTepuana, CBOOOJHO BBHITIONHSET MPaKTUYECKHE 3a/aHus, CBOOOIHO OMNEpUPYET
3HAHUSIMH, YMCHHUSIMH, TTPUMEHSIECT UX B CUTYaIIHsIX TIOBBIIIICHHOMN CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 6amna) — oOydarouuiicss JEMOHCTPUPYET CPEIHUI YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIWH: OCHOBHBIC 3HAHHS, YMEHHsS OCBOEHBI, HO JIOIMyCKAaIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYTHEHHS IIPH aHATUTHYECKUX ONEpallnsX, IePeHOoce
3HAHWI U YMEHUW Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOydaromuics ITeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIHI: B XOJIe¢ KOHTPOJBHBIX MEPOTPUATHH
JOMYCKAIOTCA OIMIMOKH, TPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHWUM, YMEHUH, HAaBBIKOB,
OOYYJaFOIINICSA HWCIBITHIBACT 3HAYUTENbHBIC 3aTPYAHCHHS TP ONCPUPOBAHMM 3HAHUSAMH U
YMEHHSIMHU MPHU UX IEPEHOCE Ha HOBBIE CUTYAIIUU.

— Ha OIIEHKY «HeYJIO0BJIETBOPUTEIbHO» (2 Oamna) — oOydaroImMiACs AEMOHCTPUPYET
3HaHus He Oonee 20% TEOpPEeTHYECKOro Marepuana, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, He
MOYKET MOKa3aTh HHTEIUICKTyalIbHbIC HABBIKM PEIICHHUS TIPOCTHIX 3a/1a4.

— Ha OYeHKy «Heyooeiemeopumenvnoy (1 6aun) — odyuarowulics He Modcem NOKA3AMb
3HAHUSL HA YPOBHE B0CNPOU3BEOCHUS U OOBACHEHUs UHQOPMAYyUU, He MOdcem HNOKA3AMmb
UHMeNIeKMYanbHble HABbIKU PeueHUsl NPOCMbIX 3a0ad.

3ayer 1o JaHHOM TUCIMIUIMHE MPOBOJUTCS B YCTHOM (opMme.

Ilokazamenu u Kpumepuu oueHusanua 3auema:

- Ha OLEHKY «3aumeno» - O0OydJalouuiics JIeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIINI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe W TIIyOOKOoe 3HaHHUE
yu4eOHOTr0 MaTepualia, CBOOOJHO BBHIMOJHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUpyeT
3HAHWUSAMH, YMEHUSAMH, IPUMCHSCT UX B CUTYAIHSIX MTOBBIIICHHON CIIOKHOCTH.




- Ha OLICHKY «He 3aymeno» - o0ydaromuiics neMOHCTpupyeT 3HaHusi He Oonee 20%
TEOPETUYECKOI0 Marepualia, JOMyCKaeT CYIISCTBCHHBIC OIMMOKMA, HE MOXKET I[0Ka3aTh
MHTEJJICKTyallbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.



