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MEXAHHUYECKOE OBOPY/JIOBAHHUE ATTTOJOMEHHOI O
ITPOU3BO/ICTBA

Hanpagnenue moAroToBKku (CrenuanbHOCTB)
15.05.01 ITPOEKTUPOBAHUE TEXHOJIOTMYECKHX MAIIIUH U KOMIUIEKCOB

HanpasnennocTs (Mpouiib/crienuanisamms) mporpaMMsL
15.05.01 cenmammsanus N 3 «IIpoeKTHpOBaHHE METAIITY PrUYeCKIX MALIHHE M KOMILICKCOBY:

YpOBCHL BBICHICTO 06pa3013amm - CIICHUAJIUTET

Dopma oOyuenus
OYHast

Wncruryt/ dpakynsrer  FIHCTHTYT METaIUTypriu, MAITMHOCTPOCHHS H MaTepuanoodpaboTku
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PaGouas mporpamma cocrasiena Ha ocHose PI'OC BO mo crnemmansroctd 15.05.01
[TPOEKTMPOBAHME TEXHOJIOTUYECKUMX MAIIMH W KOMIUIEKCOB (mpuxaz
Muno6prayxn Poccun ot 28.10.2016 1. Ne 1343)

Pa6ouas nporpaMMa pacCMOTpEHa 1 onoﬁpeHa Ha 3aCCIaHuHn KaQ)CI(pLI HpOCKTHpOBaHHﬂ
H OKCIUTyaTalliy METAJLTYPru4eCKuX Mallud U 060py,u013aHml

11.02.2021, mpoTokon Ne 9 %
3aB. Kadeapoii A.T'. Kopuaynos

PaGouas nporpamma o06pena MeToauaeckoit komuccneit UMMuM
03.03.2021 r. mporoxomn Ne 4

IIpencenarens .~ A.C. CaBunoB

Pabouast mporpamMma cocrasiena: W
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Penensenr:
ri. Mexanuk OOO HIII] «I"anbBay, KaHa. TEXH. HAyK -~ B.A.Pycanos




JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPTUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqanuu Kadeapsl [IpoeKTHPOBaHUS U SKCILTyaTallMd METALTYPTUYCCKUX

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

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanunu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalliyd METALTYPTUYECKUX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.T'. KopuyHoB

Pabouas mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yaeOHOM rojy Ha 3acefaHuu Kageapsl [IpoeKTHpOBaHUS M SKCILTyaTaIlliy METAJUTYPTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. E)pquOB

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yaeOHOM rojly Ha 3acefaHuu Kadeapsl [IpoeKTHpOBaHUS U SKCILUTYaTAllMA METALTYPTHUSCKUX

[Iporokomn ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHPOBaHUS U IKCILTyaTallid METALTYPTUYECKUX

IIporokomor 20 . Ne
3aB. kadeapoit A.I'. KopuyHoB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hensitmu  ocBoeHUst aucHUIUIHHBL «[IpOEKTHpOBAHUE TEXHOJOTUYECKUX MAIIUH U
KOM-ITIJIEKCOB arjloJIOMEHHOTO TIPOU3BOJICTBAY SIBJISIOTCS:

— (dopMupOBaHHE Yy CTYIEHTOB CHUCTEMBbI 3HAHHUW IO BONPOCAM MPOCKTHPOBAHUS
OC-HOBHOT'0 ¥ BCTIOMOTaTEJIbHOTO 000PYI0BaHUS arjIoJOMEHHOTO ITPOU3BOICTRA;

— TpUOOpETCHHE HABBIKOB pPa3pabOTKU MPOEKTa PEKOHCTPYKIUU O0OPYyTOBAHHS
ar-JI0JIOMEHHOT'0 TIPOU3BOJICTBA;

— BBIpaOOTKA HABBIKOB OOCITY)KHBAHHSI MEXaHHUECKOTO 00OPYIOBAHUS arjloIOMEH-HOTO
MIPOM3BOJICTBA C IEJIbI0 00ECIIEYSHHS €r0 pabOTOCIIOCOOHOTO COCTOSHUS,

— (opmupoBaHUE HABBIKOB CHCTEMAaTHYECKOTO W3yYEHUS HAyYHO-TEXHHYECKON
HH-(OopMaIuy;

— OBJIQJICHUE JJOCTATOYHBIM YPOBHEM OOIIETPO(ECCHOHABHBIX U MPO(ECCHOHATb-HBIX
KOMITETCHIIMK B cOOTBeTCTBUU C TpeOoBaHusiMu PI'OC BO mno cnenmanmsHo-ctu 15.05.01
[TpoekTHpoBaHWE TEXHOJOTUYSCKUX MAIIWH U KOMILIEKCOB Crelua-nu3anus [IpoekTupoBanue
METaJUTYPTHUECKUX MAITUH U KOMIUJICKCOB.

2 MecTo TMCHMIJIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

JucuunnuHa Mexanndyeckoe o00pyAOBaHUE arjloJIOMEHHOTO MPOU3BOJCTBA BXOJIUT B
BapHUaTUBHYIO YacTh y4eOHOro I1aHa 00pa3oBaTeIbHON IPOrpaMMBbl.

JUia  u3ydeHuss  JUCUUIUIMHBI ~ HEOOXOAMMbI  3HaHMA  (YMEHUS,  BIAJCHMUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

OCHOBBI TEXHOJIOTUH MAaILTMHOCTPOEHUS

JleTanu MaluH

Mertposnorusi, cTaniapTusanus, cepTuuKanys 1 OCHOBbI B3aMMO3aMEHAEMOCTH

OCHOBBI Hay4HBIX UCCIIEJOBAHUN

OcHOoBBI TpHOOJIOTUN

[IpoexkTpoBaHuE TEXHOIOITMYECKUX JTUHUN U KOMIUIEKCOB METALIIYPIrUYECKUX LIEXOB

O06opyioBaHKE U TEXHOJIOTHSI BOCCTAHOBJICHUS JieTajell MalliH

[IporHo3upoBanue 6€30TKa3HOCTH U JOJITOBEYHOCTH JIeTajlel MallluH

[IpoekTHas olleHKa HA/IEXKHOCTU TEXHUYECKUX 0OBEKTOB

Teopus MalMH U MEXaHU3MOB

TexHOoI0rNsa KOHCTPYKIIMOHHBIX MATEPUAJIOB

Bseznenue B crieUanbHOCT

Marematuka

MarepuanoBeneHue

[IponBmkeHNEe HAYYHOU IIPOLYKIUU

ConpoTHBIIEHHE MaTEpHAJIOB

Nnxenepnas rpaduka

Teopernyeckas MexaHuKa

MopennpoBaHre B MAIIMHOCTPOCHUH

®dusuka

Xumus

3HaHus (YMEHUs], BIAJEHUs), MTOJYYEeHHbIE MPU U3YYEHUU NAHHOW TUCIUIUIMHBI OyIyT
HEOOXOAUMBI JUIsl U3yUSHUS U CHUIUTIH/TIPAKTHK:

[IpoexkTupoBaHye METAIITYPTUYECKUX OIBEMHO-TPAHCIIOPTHBIX MAILIUH

[IpoexTrpoBanue cUCTEM IMAPO- U THEBMONPHUBO1A

IToaroroska k caade U ca4a rocy1apCTBEHHOIO HK3aMeHa

[Ipon3BoaCTBEHHAS - MPEAIUILIOMHAS IPAKTUKA

[Ipon3BOACTBEHHAS - KOHCTPYKTOPCKAs MPAKTUKA



[IpoekTHas AesSATENbHOCTD

DKcIuTyaTanus MeTauTyprudeckoro 000pyaoBaHus

CAE- cuctembl B MAIIMHOCTPOCHUH

Mexanunueckoe 000pyI0oBaHHE MPOKATHOTO MPOU3BOJICTBA

Opranu3zanus npou3BOICTBA K MEHEIIKMEHT

[lonrotoBka K mpoueAaype 3allMThl W NPOUEAypa  3alluThl  BBITYCKHOM
KB (PHKAIIMOHHOMN PabOTHI

Mexanunueckoe 000pyIoBaHHE CTANICILIABUILHOTO TIPOU3BOACTBA

3 Komnerenuuu ody4yaromerocsi, popMupyembie B pe3yjabTaTe 0CBOEHUSA

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbrare OCBOCHUS IUCHUIUIMHBI (MOAyns) «MexaHW4ecKoe O0OpyI0OBaHHE
arjioJIOMEHHOTO  TMPOU3BOJICTBA»  OOyHaromuiicss  JOobKeH — o0jajaTh  CIEIYIOIIHUMU
KOMIICTCHIIUSIMHU .

CtpyKTypHBII [Tnanupyemble pe3ybTaThl 00ydeHUs
JJIEMEHT
KOMIIETCHIIMU

[TK-10 criocoOHOCTBIO MOATOTABIIUBATE 3aIBKU HA N300PETEHUS, COCTABIISTH OT3BIBBI U
3aKJIFOYEHUS HA TTPOCKTHI CTAHAPTOB, PAIMOHAIM3ATOPCKUE TIPEITIOKCHHS U H300peTeHUS

3HaTh - [Iponienypy mMoAroTOBKH M MOJaYH 3asIBKM HA MATCHTOBAaHUE 00BEKTa
UHTEN-JIEKTyalbHON COOCTBEHHOCTH.

- [IpaBwiia HanMcaHKs OT3BIBOB U 3aKJIFOUYECHHSI HA IPOEKTHI CTAHAAPTOB.
- MeTonuKy NOArOTOBKY PALIMOHAIM3ATOPCKUX MIPEITIOKEHUN U X
BHEJIpe-HUs B IPOU3BOJICTBO.

YMern - CocTaBnsTh 3asiBKM Ha U300pPETEHUS, TIOJIE3HBIE MOJICIIH, TPOMBIIIIICHHBIC
00pa3Iibl.

- [loaroraBnuBaTh 3aKJIFOUEHHS HA MPOEKTHI CTAaHIaPTOB.

- Pa3zpabateiBaTh ¥ 0hOPMIIATE PALIMOHATIN3ATOPCKUE MPEIIIOKCHUS.

Brnaners - HaBbIkamMu OATOTOBKH 3asBKU Ha M300pETEHUSL, TIOJIE3HBIE MOJIEIH,
MIPO-MBIIIJIEHHbIE 00pa3iibl.

- HaBpIkaMM mOArOTOBKHM 3aKITIOYEHHUS HAa TPOEKThI CTaHIapTOB.

- HaBpIkamMu OJITOTOBKH PallMOHATIN3ATOPCKHUX TPEITIOKESHHN.

ITK-14 criocoOHOCTBIO MPUMEHATH CTAaHAAPTHBIE METO/IbI pacueTa MpHU MPOSKTUPOBAHUN MaIlH,
AIIEKTPONPUBOOB, THIPOIIPUBOJIOB, CPEICTB I'MIPONTHEBMOABTOMATUKH, CUCTEM, PA3IUUYHbIX
KOMIIJIEKCOB, IPOIIECCOB, 000PYI0BAHNUS U IPOU3BOACTBEHHBIX OOBEKTOB, AeTalel U Y3J10B
MaIIMHOCTPOCHUS

3HaTh CTaHJapTHBIE METO/IBI pacyeTa IIPU NIPOESKTUPOBAHUY MAILIHH,
3JIEKTPONPUBO-A0B, THIPOIPUBOIOB, CPEACTB TUAPO- U
ITHEBMOABTOMATHUKH, CUCTEM, PA3JIMY-HbIX KOMIUIEKCOB, IIPOLECCOB,
000pyZI0BaHUS U MTPOU3BOICTBEHHBIX 00BEKTOB, JIeTalleil U y3JI0B U3/1eNui
MaIIMHOCTPOEHUS

YmeThb MPUMEHSTh CTaHAAPTHBIE METO/IbI pacueTa IpU MPOEKTUPOBAHUH MAlIIH;
ucnoib3oBatk cucteMsl CAIIP npu npoekTupoBaHUM MaIllvH;
pa3pabarbiBaTh KOHCTPYKTOPCKYIO TOKYMEHTAILIUIO C UCIIOJIb30BAHUEM
CHCTEM aBTOMAaTHU3MPOBAHHOI'O IIPOEKTUPOBAHUS;

MIPUMEHSTh pa3jINuHble METO/IbI pacyeTa JAeTajaeil 1 y3J10B MalllH Mpu UX
MIPO-€KTUPOBAHUM.




Bunaners HaBbikamu npyMeHEHUs CTaHJAPTHBIX METOIOB pacyera Mpu
IPOEKTUPOBA-HUX MAIIIVH;

HaBbikamu ucnomnbs3zoBanus cucreM CAIIP npu npoekTupoBaHuu MalllvH;
HaBpikamu pa3paboTKu KOHCTPYKTOPCKOM TOKYMEHTALMH C
HCIIOJIb30BAaHUEM CHUCTEM aBTOMATU3UPOBAHHOTO IIPOCKTUPOBAHHS;
HaBbpikamy nprMeHEHUs pa3InyHbIX METO0B pacueTa IeTaJlel U y3JI0B
Ma-II1H IIPU UX IPOCKTUPOBAHUH.

[TK-16 crtocoOHOCTBIO MOTOTABINBATH TEXHUYECKHE 3aJaHHUS Ha pa3padOTKy MPOEKTHBIX
pelIeHuii, pa3padaTbiBaTh SCKU3HBIC, TEXHUYECKHE U Pab0Yne MPOSKTHI MaIlInH,
3IIEKTPONPUBOIOB, THAPOIPUBOIOB, CPEIICTB THAPOITHEBMOABTOMATUKHU, CUCTEM, PA3IMYHBIX
KOMIUIEKCOB, IIPOLIECCOB, 00OPYAOBAHUS M IPOU3BOICTBEHHBIX OOBEKTOB € HCIIOJIb30BAHHEM
CPEeACTB aBTOMATH3AIMH TPOSKTUPOBAHUS U TIEPEIOBOTO OIBITA pa3pabOTKH
KOHKYPEHTOCIIOCOOHBIX U3/EHH, y4aCTBOBATh B PACCMOTPEHHH PA3IMYHON TEXHHYECKOI
JOKYMEHTAIUH, TOJIrOTaBINBATh HEOOXOAUMBIE 0030PbI, OT3BIBBI, 3AKIIOYCHUS

3HaThL IIpaBrJia MOATOTOBKH TCXHUYCCKOI'O 3a/laHUs HA IIPOCKTUPOBAHUC
TEXHUYECKUX 00BEKTOB MCTAJUIYPIru4€CKOIro mpou3BoJACTBA,
IIpaBrJjia MOATOTOBKH TCXHUYCCKOI'O 3alaHNA Ha pCKOHCTPYKIIUIO
TEXHUYECKUX 00BEKTOB MCTAJUTYPIHUYCCKOI'0 IIPOMU3BOACTBA

YMeTh 1. cocTaBIATh TEXHUYECKOE 3a/1aHNC Ha pCKOHCTPYKIHUIO TCXHUYCCKHUX
00B-EKTOB MCTAJUTYPTHYCCKOI'0 IIPOMU3BOJACTBA,
2. COCTaBJIATH TEXHHUYECKOE 3a/IaHKC Ha IIPOCKTUPOBAHHUC TCXHUUCCKUX
00B-EKTOB MCTAJUTYPTHYCCKOI'0 IIPOMU3BOJACTBA,

BJIaIleTI) 1. HaBBIKAMHU COCTABJICHUS TEXHHYECKOTO 3aaaHu Ha PCKOHCTPYKI IO
TCX-HUYCCKUX O6’L€KTOB;
2. HaBBIKAMH COCTABJICHUS TEXHHYECKOTO 3alaHuA Ha IIPOCKTUPOBAHUC
TCX-HUYCCKUX O6’L€KTOB;




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTABISACT 7/ 3a4eTHBIX eAUHHI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 167 akaz. yacos:
—ayauTtopHas — 162 akaj. 4acos;
— BHEAyJIUTOPHAs — D aKajl. 4acoB
— camocTosTenpHas padora — 49,3 akaj. 4acos;

— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTeCcTaluu - 3K3aMCH

Paznen/ rema
JCIUATIIUHEI

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

11a0.
3aH.

MIPAaKT.
3aH.

CamocrosrenbHas
paboTa CTy/ieHTa

Bun

CaMOCTOSITEIbHOM

paboThI

dopma Tekyniero
KOHTPOJIS
yCIIEBaEMOCTHU U
MIPOMEXYTOTHOM
aTTecTaluuu

Kon
KOMIIETEHIIMH

1. 1. Beeenue B AUCIUTUTHHY

1.1 Bsenenue B
JIUCHUTUTAHY

IK-10

Wroro no pasneny

2. 2. IIpoextupoBanue
MEXaHHYECKOTO  000pYIOBaHHS
CKJIaJIOB IIMXTOBBIX MaTEpPHAJIOB

2.1 Tumel u ycTpoiicTBa
MeXaHU3HUPOBAHHBIX
CKJIAJIOB

IK-10,
IK-14, TIK-16

2.2
BaronoonpokuabiBaTeIH. 9
Ileperpy304HbIe KpaHb.

IK-10,
I1K-14, TIK-16

2.3 llltabeneyknaaauKu, Ux
yCTpOHCTBO.
JIByXpOoTOpHBIE

IK-10,
I1K-14, TIK-16

Wroro no pazneny

10

3. 3. TIpoekTrpoBaHUe
000pynoBaHHs JJsl IOJ-TOTOBKH
[IMXTOBBIX ~ MAaTepHAIIOB K
OKYCKOBaHHIO

3.1 OCHOBEHI
MPOEKTUPOBAHUS IPOOMIIOK.
LlexoBast IpOoOuITKa.
Bankosas IpoOuII-Ka.
Konychast JpoOuiKa.
Potopnas IpOOHIIKa.
MonoTkoBas ApoOuIIKa.

24/1321

[Noaroroska k

BBINOJIHEHUIO

MIPAKTHUECKOI
paboTsI

IIpakTnueckas
pabota

IK-10,
IK-14, TIK-16

3.2 OCHOBEBI
MPOEKTHPOBAHUS [TAPOBBIX
U CTEP>KHEBBIX MEJTHLHHII

IK-10,
IK-14, TIK-16

3.3 OCHOBBI
MIPOEKTHPOBAHUS
KOHBEHepoB u
TPAHCIIOPTEPOB.
JlenTounsle,
KOHBEHephI.

BHHTOBBIC

24/611

ITonroroBka x

BBITIOJTHEHUIO

MPaKTHYECKOU
paboTHI

IIpaxkTudeckas
pabota

I1K-10,
I1K-14, TIK-16

Wroro no pazneny

10

48/19,21

14




4, 4,
obopymoBaHus
arJIoMepaMoHHbIX (Hadpuk

[IpoextrpoBanue

4.1 OCHOBBI
MPOEKTUPOBAHUS
cMecHuTelIeH u
OKOMKOBATEJIEH IIUXThI

12/611

[loaroroska k

BBITIOJTHEHUIO

TIPaKTHUYECKON
paboThI

IIpakTudeckas
paboTa

IK-10,
I1K-14, TIK-16

4.2 TTpUHIATIBL
MPOEKTHPOBAHNUS
arJoMepaoHHbIX
KOHBEHEPHBIX MAIIHH.

12/611

[Toaroroska k

BBITIOJTHEHUIO

TIPaKTHYECKOM
paboThI

IIpakTudeckas
paboTa

IK-10,
ITK-14, TIK-16

Hrtoro no pasgeny

10

24/121

14

5. 5.

OKaThIIIEeH

[IpoextupoBanue
000pyIOBaHMS MO TIPOU3BOJICTBY

5.1 OCHOBEI
MIPOCKTHPOBAHHSI
OOXKHUTOBBIX ~ KOHBEHEPHBIX
Malll{H

ITK-10,
IK-14, TIK-16

5.2 TIpuHIHITBL
MPOEKTUPOBAHUS
KOJIBIIE-BBIX  OXJIaAUTENEeH
OKAaTBIIICH.

IK-10,
IK-14, TIK-16

Hroro no pazneny

10

6. 6.

IIpoexrupoBanme
000pyI0BaHHsI JOMEHHBIX IIEXOB

6.1 OCHOBBI
MPOEKTHPOBAHMs 3aTBOPOB
u murateneil  OyHKepOB,
KOHBeWepHoOI Mo-Ja4yu
MaTepHaJoB K  CKHUIIaM,
BECOBOM BOPOHKHU
MEepeKuIHOTO  Immbepa U
000-pyIOBaHMsI TSI TTOAaYH
KOKCa.

IK-10,
IK-14, TIK-16

6.2 OcobeHHOCTH u
TIPUHIIATIBI
MPOEKTHPOBAHUS JOMEHHBIX
MO’bEMHHUKOB.
IIpoexTupoBaHue CKUIIOBBIX
MOTbEMHHUKOB.
Koncrpyuposanune
KOHBEHEepoB [ Me-4eil

12/81

[ToaroroBka k
BBITIOJTHEHUTO
nabopaTopHO
paboThI

JlaGopaTtopHast
pabora

IK-10,
I1K-14, TIK-16

6.3 OCHOBBI
MIPOEKTHPOBAHUS
3arpy304HBIX
JIOMEHHBIX
JIByXKO-HYCHBIE
3arpy304Hble  YCTPOMCTBA.
B3y (Oe3koHyCHBIC
3arpy304Hble  yCTpoOicTBa
JIOTKOBOTO THUIA U BOPOHKA
CKJIN3).

YCTpOMCTB
rneyei.

12/21

[ToaroroBka k
BBITTOJTHEHUIO JIa-
6oparopHoit
paboThI

JlaGopaTtopHast
pabora

IK-10,
I1K-14, TIK-16

6.4 OCHOBBI
POEKTUPOBAHUS
o0opynoBa-HuUs JUIst
00CITY>)KMBaHUS IYTYHHBIX H
HIJIaKOBBIX JICTOK ﬂOMCHHOﬁ
TICYH. CBepiHiIbHbIE
MAIIHHBI B JIEKTPOIYII-KH

12/21

IK-10,
I1K-14, TIK-16




6.5 [IpoekTupoBaHue
obOopynoBanus 1 yOOopKu
MPOIYKTOB IUTABKH.
IloBopoT-HEIE U
KayJaroIrecs xKemooa.
UyryHoBO-3BI.

PaznuBouHbIe MAII{HBL.

7,3

IlogroroBka k
BBITTOJTHEHHIO JIa-
6opartopHoit
padoThI

JlaGopaTopHas
paboTa

IK-10,
I1K-14, TIK-16

Hrtoro no pasaeny

10

36/121

21,3

7. Dx3aMeH

7.1 Dx3amen

Uroro mo pazneny

Hroro 3a cemectp

54

36/121

72/31,21

49,3

OK3aMCH

Hroro no JUCHUITIIINHE

54

36/121

72/31,2

)44

49,3

9K3aMCH

ITK-10,IIK-
14,11K-16




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

JIng  ycBoeHMss ~ CTyJeHTaMHM 3HaHui 1o  jgucuurmmHe  «[IpoextupoBanue
TEXHOJOTMYECKMX MAallMH M KOMIUIEKCOB arjoJOMEHHOIO IPOU3BOICTBA» IPUMEHSIOTCS
TPaaUIIMOHHAS TEXHOJIO-THsSI OOy4eHUs, BKIIOYAIONIas B ceOsi OOBSCHEHMS IPEroaaBaTeis Ha
JEKIMSIX, CAMOCTOSITENb-HY0 paboTy ¢ y4eOHOW M CIIPaBOYHOM JIMTepaTypoil 1O TUCLHUIUIMHE,
paboTy Ha IPAKTUUECKUX 3aHITUSX U T.II.

B xoze u3noxeHus JEKIHOHHOTO MaTepuaja MCIONIb3YIOTCs NIPE3eHTalUH, IIJIaKaThl 110
TEMe 3aHATUH, HarTsAHbIe TocoOus. Ha 3aHATHSAX CTYACHTHI BBIIOIHAIOT 33JjaHNs HA U3YYCHHUE B
paMKax IporpaMMmsl Kypca TeM U IIpo0JieM, He BHIHOCUMBIX Ha JIEKIIMU U IPAKTUYECKUE 3aHs-THS;
3aIMoJIHAIOT BCJIEA 33 MpEenojaBaTeieM CXEMbl, TaOJIHIbI 10 W3y4aeMOW TeMaTHKe; MPUBO-IAT
COOCTBEHHBIE IPUMEPHI, OUEBUIHO [TOITBEPKAAOLINE H3/1araeéMblii MaTepual.

Jdns  peanu3alid  MPETyCMOTPEHHBIX BHJOB  y4eOHOW pabOTBl B KayecTBe
o0Opa3oBaTellb-HBIX ~ TEXHOJOIMH B  MpemnojaBaHuu  JucuMIUIMHBL  «IIpoexkTupoBanue
TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB arJI0JJOMEHHOIO IIPOU3BOJACTBA» HCIOJIb3YIOTCA
CIEeMaIN3UPOBaHHbIC HHTEPAK-TUBHBIC TEXHOJIOTHU:

* Jlexuust «<0OpaTHOM CBA3M» — JIEKLIUA-0ece1a, TeKIH-TUCKYCCHSL.

» CeMuHap-1UCKyccusi — KOJUIEKTUBHOE OOCYKIEHHME KaKoro-iubo CIOPHOro BOINpoOcCa,
po0JIeMbI, BBISIBJIEHHE MHEHUH B IpyIiIe (MEXIPyIIOBOM TUANIOT, IUCKYCCHUS KaK CIIOp-AHaor).

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4arouXCs

Hcxoanbie JaHHDbIE 1 OCHOBHbIE TPEOOBAHMS K BBITIOJIHEHUIO PACYETHO-TIPAKTHYECKOI
padoTsl Nel «Pacyer MOIIIHOCTH NPUBOAA IJIACTUHYATOI0 MUATATESI M MPOEKTHAA OlleHKA
JA0JITOBEYHOCTH €r0 3JIEMEHTOB 0 Pa3JIMYHbIM KPUTEPUSIM PAdOTOCIIOCOOHOCTI

PacuetHo-npakTHyeckas paboTa JOHKHA COJIEPKATh CIEIYIOIINE Pa3Aelbl: HCXOIHBIE
JAaHHBIC; PACUCTHYIO CXEMY; MCTOJUKY pacy€Ta; pacucCThbl, BEIBOJBbI.

HcxonHble faHHbIE U1 pacyeTa

HaumeHnoBaHue En. Bapuanr

napamerpa mm. | 1] 2 3 4 5 6 7 8 9 | 10
Hpoussonurensuocts || 4500 | 1400 | 1700 | 900 | 1000 | 850 | 800 | 920 | 1300 | 1100
IIUTaTCIIsA
JlnvHa Tpacchl M 3,2 5 7 10 4 6 8 4 3,2 5
YTOJl HAKIIOHA rpax | O 2 4 6 8 | 10 | 8 6 7 5
KOHBe#epa
IInpuna HacTHIA MM | 1000 | 1100 | 1150 | 1200 | 1275 | 1340 | 1405 | 1470 | 1350 | 1300
Ckopoctb koHBeiiepa | m/c | 0,25 | 0,27 | 0,29 | 0,31 | 0,33 | 0,35 | 0,37 | 0,39 | 0,41 | 0,43
Koaddrmment
COTIPOTHRIICHHA o1 ]o01]o01]o01|o01|01|01]|01]|01]|01
JABUXKXCHUIO LICIIHU I10
HaHpaBJ’IHIOH_II/IM
KIIJI npuBoza 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85
Ilar tenu M | 008 01012014012 01 [008]| 01 |0,212] 0,14
Hucno 3y0ees mr | 8 | 10 | 12 | 10 | 8 | 10 | 12 | 14 | 12 | 10
3BC30YKHN




HaumenoBanue En. Bapuant

napamerpa wsm. | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
Hpomssomurenstocts || 1500 | 1050 | 950 | 750 | 1000 | 1450 | 1600 | 1250 | 1370 | 1100
IIUTaTCJIsA
JnnHa Tpaccel M 7 10 4 6 8 4 7 10 8 5
YOI HAKIIOHA rpan | O 9 | 10 | 8 6 5 | 4 3 0 | 10
KOHBeI/Iepa
[lnpuna HacTHIA MM | 1250 | 1200 | 1150 | 1100 | 1000 | 900 | 950 | 1000 | 1050 | 1100
Ckopoctb KoHBekiepa | m/c | 04 | 037 (0,34 (031028 | 03 |0,32]0,34| 0,36 | 0,38
Koadhpunment
COTPOTHBJICHHA 01]01]01]01]01]01]01]01]|01]01
IBWKEHUIO LIEIH 110
HaHpaBJ’IfIIOI]_II/IM
KIIJ] npusoza 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85 | 0,85
Ilar renu M | 016 |008]|008|008]| 0101201406008/ 0,1
Hucno 3yGhen mr | 8 | 10 | 12 | 10 | 8 | 10 | 12 | 14 | 8 8
3BE310UYKHU

Hcxoanbie JaHHDbIE 1 OCHOBHbIE TPEOOBAHMS K BBITIOJIHEHUIO PACYETHO-TIPAKTHYECKOI
padoTbl Ne2 «IIpoekTHBINI pacyeT MOIIHOCTH NIPUBOAA OapadaHHOI0 CMeCHTeJIs U
NMPOEKTHAsl OI[eHKA J10JIT0BEYHOCTH €0 3JIEMEHTOB 10 Pa3JIUYHBIM KPUTEPUAM
padoToCnocoOOHOCTI

PacuerHno-npakTuyeckas padora J0JKHA COEPKATh CIEAYIONIUE Pa3/Ieibl: HCXOIHbIC
JTAHHBIE; PACUETHYIO CXEMY; METOJIUKY PacyeTa; pacueThl; BEIBOJIBI.
Hcxonupie naHHbIE

BapuaHThbl

MNapaveTpe Envam| 1 | 2 | 3 [ 4 [ 5 [ 6 [ 7 | 8 [ 0 [10] 11 [ 12 | 13 [ 14 [ 15 [ 16 | 17 | 18 [ 10 [ 20 [ 21 | 22 | 23 | 24 | 25
Bec bapabara KH__ | 200 | 205 | 210 | 215 | 220 | 225 | 230 | 235 | 240 | 245 | 250 | 255 | 260 | 265 | 270 | 275 | 280 | 285 | 290 | 295 | 300 | 305 | 310 | 315 | 320
Bec wmxThi B Gapabane | kH | 60 | 62,5 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
[nvHa GapaGaHa 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
[vaveTp uandl porvka | _ww__| 140 | 143 | 145 | 148 | 150 | 153 | 155 | 158 | 160 | 163 | 165 | 168 | 170 | 173 | 175 | 178 | 180 | 183 | 185 | 188 | 190 | 193 | 195 | 198 | 200
Paavyc GaHnaxa 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
Paawyc onoproro ponvika| MM | 250 | 255 | 260 | 265 | 270 | 275 | 280 | 285 | 290 | 205 | 300 | 305 | 310 | 315 | 320 | 325 | 330 | 335 | 340 | 345 | 350 | 355 | 360 | 365 | 370
Paavyc bapatara 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
VrmoBas cKopocTs pan/c_| 0,7 | 0.6 | 0,65] 0,63 0,71 0,75 | 0.8 | 0,74]0.74 | 0,68 | 0,78 | 0.82 | 0.8 | 0.72 | 0,74 | 0,73 | 0.81 | 0.8 | 0.74 | 0,72 | 0,81 | 0,77 | 0.75] 0,8 | 0.7
6apabaria pan/vac | 2520 | 2160 | 2340 | 2268 | 2556 | 2700 | 2880 | 2664 | 2664 | 2448 | 2808 | 2952 | 2880 | 2592 | 2664 | 2628 | 2916 | 2880 | 2664 | 2592 | 2916 | 272 | 2700 | 2880 | 2520
Yncno onopHbIX PONMKOB 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
Koadbuuwenr Tpetius 0,02 (0,02 |002 | 0,02 | 0,02 | 0,02 002|002 | 0,02 0,02 | 002002002 | 0,02 0,02 | 002002002 | 0,02 0,02 | 002002002 | 0,02 |0,02
NOALLIMNHUKOB Ka4yeHns
KoadbdpuumeHT TpeHus
KaUeHIs! ponvika o wa | 01]015(014|012| 02 [018]014]011|017|0,14|015]|016|017|018|019| 0,2 [014|015]016|017 |0,18|019| 02 |018]015
GaHpaxy
KT npusoa 08 |075]0,78 | 0,85] 0,7 | 0,8 0,75 0,78 | 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
Obreuran uacca e |22 )22 22|22 222222 2222|2222 22]22|22|22|22|22|22|22]22]|22|22|22]22]22
matepuana
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
CpenHss obbemHas
Macca 6eToHHoro o | 25| 25| 25| 25|25 2525|2525 25|25|25|25|25|25|25|25|25|25/|25|25|25]|25/|25]25
rapHuccaxa
MonoswHa LeHTpanbHoro | rpag 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
yrra Mexay ponvkamu
Yron pan_ | 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
COTPOTUBNEHNE 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
AN Menkown pyabl n
KOHUeHTpaTa
;:;Ll";":“pea“”””” 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
gi";i"(‘)’:f copesa optM 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
Hueno pesuios 8 wr | 5|5|5|5|s5|s5|5|5|5|s5|s5|5|5|5|s5|s|s5|5|5|s5|s|s5]|s5]|5]s
O4YMCTHOM yCTpOUCTBE
KoadbdpuumeHT TpeHus
nokos 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]o04

nepemelivsaHnm
matepuana

I/ICXO}]Hble JAHHbIC U OCHOBHBbIC TpCﬁOBaHI/IH K BBIIIOJIHCHU IO pacquHO-HpaKTquCKOﬁ
padotbl Ne2 «IIpoekTHasi OeHKA MOIIHOCTH NPUBO/Ia IHEKOBOI0 (BUHTOBOI0) KOHBelepa
! IIPOCKTHAadA OUCHKA J0JTOBEYHOCTH €10 3JIEMECHTOB 110 PA3JIMIHBIM KPUTECPUAM
padoTOoCIOCOOHOCTI




PacueTHo-npakTHYeckas paboTa JOKHA COEPKATh CICTYIOIINE pa3Ielibl: HCXOTHbIE
JTAHHBIE; PACUETHYIO CXEMY; METOJIMKY PacyeTa; pacueThl; BHIBOJIbI.
Ucxonuble qanHbie JU1s pacyera

NapameTp O603HauyeHune Ea. usm. Bapuanr
1 2 3 4 5 6 7 8 9 10

MNpounssBoaAnTENbHOCTb Q T/cytr | 400 [1500|1200( 900 | 750 [1800| 600 [1300| 800 |1400
HacbinHaA NNOTHOCTL MaTepuana Pu KF/M3 1290| 870 |2200(3450(1570|1320|1865(2380|1150| 980
[OnnHa KoHBeliepa L M 15 7 12 | 15 5 13 8 15 8 10
Yron Hak/loHa KoHBelepa ¢ rpag -15 | 10 | -5 0 10 | 20 5 15 | -10 | -20

1 Taxkenble ManoobpasmsHble

2 Jlerkme HeabpasmsHble
Ipynna rpysos 1 2 3 4 2 4 1 4 1 2

3 Jlerkve manoobpasvBHble

4 Taenble abpasmsHble

Napametp 0603HauyeHue Eg. uam. Bapuant
11 (12 | 13 | 14 | 15 | 16 | 17 | 18 [ 19 | 20

MponssBoanTENbHOCTD Q T/cyt |1500| 800 | 700 | 850 | 450 |[1150|1250|1400|1800(1500
HacbinHaa nA0THOCTb MaTepuana Pu kr/m> | 870 |1570|1865(1150|1290|2200| 980 (2380|1320| 980
OnvHa KoHBeliepa L M 7 6 8 5 15 12 10 | 15 13 | 11
Yron HakNoHa KoHBelepa ¢ rpag 10 | 10 5 -10 | -15 | -5 | -20 | 15 | 20 | -20

1 Taenble ManoobpasmsHble

2 JNerkne HeabpasmsHble
lpynna rpy3os 2 2 1 1 1 3 2 4 4 2

3 Jlerkve manoobpasmsHble

4 Taxenble abpasusHble

Hcxoanble JaHHbIE 1 OCHOBHbIE Tpeﬁonaﬂml K BBINNOJIHCHHU IO pacquHO-npaKaneCKoifl

padotbl Ne3 «PacyeT MOIIHOCTH IPUBOJA ATJIOMEPALMOHHON KOHBeHepHOH MAIIUHbI U

MPOEKTHas1 OICHKA JOJT0OBCYHOCTH €€ 3JIEMEHTOB 110 PAa3JIUYHBIM KPUTEPUAM

padoToCnocoOOHOCTI

PacuerHo-nipakTHueckas paboTa JOJKHA COAEPKATH CIEAYIOIINE Pa3/elibl:

JTAHHBIE; PACUETHYIO CXEMY; METOJIUKY PacyeTa; pacyeThl; BBIBOJIBI.
HcxonHble nanHbIe U1s pacyera

HUCXOOHBIC

AaHHble BapuaHTbi W
Mapamerp Eavam | 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
4Cno CieKaTeNbHbIX Teneex wr 7 74 76 78 30 82 84 72 72 72 72 7 72 72 7 72 72 7 72 72
HaR CKopoCT
o T 27 35 39 | 43 | 482 | s28 | 574 | 62 | 666 | 75 | 834 | 918 | 1002 | 108 | 117 | 112 | 10 9 2
renexex
Lavna yuacTKa KoHTYpa ™ 204 204 20,4 204 204 20,4 204 204 20,4 204 404 20,4 204 404 20,4 204 | 404 | 404 | 404 | 404
Pa/ivyC TPaeKTOPMI ABMKEHUA OCH CKaTa Ha
M 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835 | 1835
yuacTke noavema
Paauyc TPAeKTOPUY ABINKEHUA OCH CKaTa Ha " 1076 | 1,076 | 1,076 | 1,076 | 1,076 | 1,076 | 1,076 | 1076 | 1,076 | 1,076 | 1,076 | 1076 | 1,076 | 1,07 | 1,076 | 1,076 | 1,076 | 1076 | 1,076 | 1076
yaacTe pasrpyaky
Bec renexku WH 19 | 1715 | 18 | 1715 | 19 | 1715 | 18 | 1705 | 16 | 1715 | 15 | 1715 | 19 | 1705 | 18 | 1715 | 20 | 17,05 | 22 | 1715
[Avamerp ponnka i 260 | 245 | 250 | 240 | 240 | 260 | 240 | 250 | 240 | 260 | 240 | 245 | 240 | 260 | 240 | 250 | 240 | 260 | 240 | 240
Avamerp uandy ponvika n 120 % 100 %0 % 110 %0 100 | 90 | 120 % 95 %0 120 | 90 | 110 | 90 | 120 | 0 %
[LnuHa nyTi ABUKEHNA HesarpyeHHOM . 5 5 5 5 5 5 5 5 R 5 5 R 5 5 R 5 5 R 5 5
renexku no ropusoHTanEHOMY yaCTRY
ATVMHa NYTH ABWKEHYA 3ATPYXEHHOT " 2 2 2 2 2 25 2 2 25 2 2 25 2 2 2 2 2 25 2 2
Tenexw Haa Bakyy cnexarm
[L7Ha NyTM ABHKERMA 3aTPyXEHHOT
TenewKu Haz BaKyyM-Kamepamu ™ 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
AAnuna nyTH ASIKEHMA 3TPYMEHHOT M 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34
renexku nocne sakyy p
PaspREHYE B BaKyyM-KaMepaX criekaHwA MMa_ | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0007 | 0,007 | 0,007 | 0,007 | 0,007 | 0007 | 0007 | 0,007 | 0007 | 0,007
8 Bakyy p Mia | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0005 | 0,005 | 0005 | 0005 | 0005 | 0005 | 0,005 | 0005 | 0,005
Aasnerive yNOTHAIOLX MNACTAH Ha Mna | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012 | 0012
nnacTuHLI Tenexex
Obvemnan macca WixTe! (npUAMMaIoT S
" o /M 2,1 2,1 2,1 21 2,1 2,1 21 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
Venme oaoro Topuesoro ynroTHes, - N 2 2 ) N 2 N 2 z 2 2 z N 2 5 N 2 5 3 2
pevicTayiouwiee Ha Tenexky
CYMMAPHaR WMPMH YNIOTHAIOUMX ANACTAH | 180 178 176 174 172 170 172 174 176 178 180 178 176 174 172 170 172 174 | 176 178
(Ha 06e cropons! Tenexky)
[LnvHa crexatensHoi Tenexu ™ 15 14 13 12 11 1 105 | 11 | 115 | 12 | 125 | 13 | 135 | 14 | 185 | 15 1 1 1 1
WinpnHa crieKatenbHoi Tenexiu ™ 3 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 | 25 | 25 | 25 | 25
TonuHa (BbICOTa) CAOA WMXTH! B TENEKKE m 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Ki
03GPMUMEHT TpeHMA 8 ynnoTHBIOLIX 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01
nnaciHax
KoagduuuenT Tperus Kauenua ponuos o m 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06 06
penbcam
KoadduunenT yuTeiBalowni Tpere 8 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
pe6opaax
KosbouUMeNT TpeHMA & NoAWMNHAKaX
0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 0,03 003 | 003 | 003 | 003 | 003
posmkos
Kna AeiicTonn) 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065 | 065

Hcxonnbie JaHHBbIC 1 OCHOBHBIC TPeOOBaHNS K BBINOJTHEHHIO PACYECTHO-NIPAKTHYCCKOMN
padoTbl NeS «OneHka cTaTH4eCcKOro MOMEHTA MPHU BpallleHMH BOPOHKH pacnpeaeuTe s
IIMXThI ABYXKOHYCHOI'0 3arPy304HOI0 YCTPOICTBA JOMEHHOM NeYn»




PacueTHo-npakTHYeckas paboTa JOKHA COEPKATh CICTYIOIINE pa3Ielibl: HCXOTHbIE
JTAHHBIE; PACUETHYIO CXEMY; METOJIMKY PacyeTa; pacueThl; BHIBOJIbI.
Hcxonnele maHHEBIE

BapuaHTt
1 2 3 4 5 6 7 8 9 10

X

{0BaHuWe nap Tpa 0O603HaueHue [Eg. u3m.

KOSd)d)MLLMeHT CONPOTUB/IEHUA TPEHUIO B CaNIbHUKOBbIX

YNNOTHEHMAX WTAHT M B NOAWNMHUKE NOANATHUKA k=u=k, 006 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06
KoabdpuumeHT TpeHUs B NOALUMMHMUKAX POIMKOB Wy 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
06wwit KNA, n 0,85 (085|085 (085|085 |085|085|085]|085] 085
Bec BpalLaloLmXxcs geTanein BOPOHKN 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
Ycuame B WTaHre Masoro KoHyca Q KH 400 | 500 | 500 | 380 | 475 | 400 | 450 | 520 | 370 | 500
:z:i’f:wu:zk'plﬂi’;:':m COMPOTVIBAEHUA NEpEmELLErio w H/H |0,013]0,014|0,012 | 0,013 |0,014|0,012 | 0,013 | 0,014 | 0,012 | 0,013
ﬁ::liipwizmow AOPOXIKM PONMKOBOTO XOAa B D, mm | 306| 35| 36| 3 33 (35| 32|35 ]| 28| 37
CpepHuii AameTp poaIMKOBOTO X043 B NOANATHUKE D MM 310 | 350 | 360 | 300 | 320 | 400 | 380 | 350 | 300 | 380
Hapy:Hbili AnameTp BpalLatoLleica BOPOHKN Dg 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 noj KONOWHUKOM p 01015 02 [025| 01 |015| 0,2 | 0,25 | 0,1 | 0,15
[unamaTp HauyanbHOM OKPYXKHOCTM 3y6UaToro BeHua De MM 3650 [3700(3450(|3670|3770(5470({4540|3450|3670(3770
[nameTp LEeHTPUPYIOLWEro ponKa D, m 03 (0,32|0,35(0,38/ 0,4 | 0,7 | 0,6 |0,35]|0,38]| 0,4
ﬁz:::;T:y“D‘ﬁj;X:::;:aK;Ta””” Benuano D, M 36 [3,65| 3,4 |3,45| 3,6 |5,36(4,37] 3,4 |3,45]| 3,6
OvnameTp uandbl poanKa No BeHuy d, m 0,06 |0,07)0,08(0,09( 0,1 {0,15(0,12|0,08|0,09]| 0,1
H i0BaHMWe nap Tpa 0O603HaueHue (Eg. u3m. BapMaHT

11 12 13 14 15 16 17 18 19 20

KoadduLmeHT conpoTMBAEHUsA TPEHUIO B CaNbHUKOBbIX

YNNOTHEHMAX WTAHT VM B NOAWNMHUKE NOANATHUKA k==k, 006 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06 | 0,06
KoabdpuumeHT TpeHUs B NOALLNTNHMKAX PONKOB Wy 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
O6wwit KNA, n 0,85 (085|085 (085|085 |085|085|085]| 085|085
Bec Bpaluatowmxca getaneit BOPOHKM Gy KH 450 | 520 | 360 | 450 | 600 | 380 | 480 | 350 | 520 | 480
Bec y3na manoro KoHyca 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
Ycunue B WTaHre Manoro KoHyca Q KH 400 | 520 | 380 | 475 | 400 | 400 | 500 | 370 | 500 | 500
:ZZSS:MM:EHpTo?ii::*:m COMPOTUBAEHMA NEPEMELLEHNIO w H/H [0,014|0,012 (0,013 |0,014|0,012 | 0,013 | 0,014 | 0,012 | 0,013 | 0,014
[LnameTp 6eroBoii LOPOKKM POSIMKOBOTO X043 B D, - 32 34 3 33 35 | 306 | 35 28 37 35
NoANATHWKe

CpepHuii AameTp posIMKOBOTO X043 B NOANATHUKE D MM 350 | 350 | 300 | 320 | 400 | 310 | 350 | 300 | 380 | 350
HapyHbli1 AuameTp BpaLlatoLLeiica BOPOHKU Ds MM 2,8 3 2,3 2,8 3,2 2,4 3 2,2 3 3
BbicoTa canbHUKa h MM 280 | 320 | 250 | 300 | 350 | 280 | 320 | 250 | 300 | 320
[laBneHue rasa nog KONOWHUKOM p 0,2 | 0,25 | 0,25 01 | 0,15 0,1 (0,15 0,1 (015 | 0,15
[namaTp HauanbHOM OKPYXKHOCTM 3y6YaToro BeHua Dg MM 5470|4540|3670(3770({5470]| 3650 |3700|3670(3770(3700
[nameTp LeHTPMPYIOLWEro ponKa D, M 0,7 | 0,6 {0,38| 0,4 (0,7 | 03 |0,32|0,38]| 0,4 |0,32
ﬁ;‘:ﬁ‘j;y“}o‘:*:’ax::;;::;”””" senuano D, m  [5,364,37(3,45| 3,6 [5,36| 36 |3,65(3,45| 3,6 |3,65
[unameTp uandbl poAnKa No BeHLY d, M 0,15(0,12|0,09| 0,1 |0,15] 0,06 |0,07 0,09 0,1 (0,07

Hcxonnbie JaHHBbIC 1 OCHOBHBIC TPEOOBaHNS K BBINOJTHEHHIO PACYCTHO-NIPAKTHYCCKOM
padoTsl Ne6 «PacueT MOIIIHOCTH MEeXaHM3MA BHITAJIKHBAHUSA JIETOYHOI MacChl
JJIEKTPOMYIKI

PacueTHo-nipakTHYeCcKas paboTa T0JKHA COAEPKATh CIEAYIOLINE Pa3/IeNbl: HCXOJHbIE
JAaHHBIE; PACUETHYIO CXEMY; METOJIUKY pacueTa; pacyeThbl; BHIBOIBI.

Hcxonnele nanHbie



nh;gn HaumeHoBaHwe napameTpa 0603HaueHmne MEAMHMU'E Bapuant
i 1 2 3 4 5 6 7 8 9 10
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 BUHTOBOW IMHUM o rpag 6 6 6 6 6 6 6 6 6 6
3 |Yron TpeHus B BUHTOBOW nape Py rpag 4 4 4 4 4 4 4 4 4 4
4 |Yrnosasa CKOpOCTb ABuratensa w paa/c 100 100 100 100 100 100 100 100 100 100
5 |06wwuit KNJ mexaHnsma n 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42 0,42
6 |[Jonyckaemblii KO3GOULMEHT Neperpy3ku ABuratens A 2 2 2 2 2 2 2 2 2 2
7 |[aBneHve NeTo4HO MacChl HA MOPLUEHb p MMa 2,5 3 2,8 2,7 2,6 3,1 3,2 2,4 2,3 3,3
8 |CKOpOCTb BbIXOAA 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 |AvameTp 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 nopuks m 1,26 13 1,2 13 1,2 14 14 1,4 13 12
11 |MepeaaTo4HOE YACNO MEXaHU3MA u 17,8 14 16 14 12 18 20 15 16 17
12 |CpeaHuit anameTp pe3bbbl BUHTA dg MM 155 150 160 150 155 160 150 155 160 155
13 |YrnoBoe yckopeHue poTopa € paA/cz 50 50 50 55 50 50 55 45 45 40
12 KoadduumeHT yueTa MOMeHTa MHepLuM BCex 5 15 12 13 14 15 15 12 13 14 15
A Macc
15 [MOMeHT MHepuMmn macc Ha Bany ABuratens J Kr-m? 1,2 1,1 1,3 1,4 1,5 1,6 1,2 1,3 1,4 1,5
Ne HaumeHoBaHve napameTpa 0O603HaueHmne EAutmua Bapunant
n/n n3mMepeHua 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 BUHTOBOW IMHUM 3 rpag, 6 6 6 6 6 6 6 6 6 6
3 |Yron TpeHua 8 BUHTOBOW nape Po rpag, 4 4 4 4 4 4 4 4 4 4
4 |Yrnosaa cKopocTb ABuratena w pas/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 KOIGOULMEHT Nneperpysku Asuratens A 2 2 2 2 2 2 2 2 2 2
7 |AaBneHue NeTOYHOW MacChbl Ha NOpLIEHb p MnMa 3,4 3,5 2,6 3,1 3 2,8 2,3 3,3 3 2,6
8 |CKOpOCTb BbIXOJa MaCcChl U3 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 |AvameTp nopwHsa D m 0,55 0,5 0,65 0,45 0,5 0,6 0,5 0,6 0,5 0,65
10 [Xoa nopuwHsa M 1,1 1,1 12 14 13 1,2 13 12 13 1,2
11 |NepeAaToyHOE YNCNO MeXaHU3Ma u 14 16 12 18 14 16 16 17 14 12
12 |CpeaHuit AnameTp pesbbbl BUHTa dy MM 150 165 155 160 150 160 160 155 150 155
13 |Yrnosoe yckopeHune potopa € pau/cz 50 55 50 50 50 50 45 40 50 50
14 KoaddnumeHT yueTa MOMEHTa MHEpPLUK BCeX 5 12 13 15 15 12 13 14 15 12 15
B[ A macc
15 |MOMEHT MHepLMKU Macc Ha Bany Asuratens J Krem? 1,6 1,2 15 16 1,1 1,3 1,4 1,5 1,1 1,5




7 OueHOYHBIE CPeACTBA AJisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI

a) NnaHupyemble pesynbTaTbl 06yueHUA U OLLeHOUYHbIe CPeACTBa AN1A NPoBeaeHUn

NPOMeXKYTOUYHOI aTTectauum:

CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Inanupyembie
pe3yNbTaThl 00yICHUS

O1neHOYHBIC CPEACTBA

ITK-10 cnoco®6

S3AKJTIYCHUA HA IPOCKTHLI CTAHIapPTOB,

HOCTBHIO IMOAT0TABJINBATDH 3asiBKH HA H306peTeHI/Iﬂ, COCTABJIATH OT3bIBbI

AIUOHAJIU3ATOPCKUEC NPEAJTOKCHUA U I/I306peTeHI/Iﬂ

3HaTh - [Ipouenypy
MOJIFOTOBKU U TIOJja4u
Bonpocwl 0113 n002omosKu K 9K3aMeH):
3asBKM HAa NATEHTOBAHUE
0OLEKTa 1. Ilpoyedypa noocomosku u nooayu 3asiBKU Ha
. NAaTCHTOBAHHWE  HW300peTeHusi,  MOJEe3HOH
UHTEJUICKTYaJIbHON
MO/JIEJIH, IPOMBIIIIEHHOTO 00pa3ia.
COOCTBEHHOCTH.
2. OcHoguble  cocmagnaowue  COOepPIHCaAHUsA
- IlpaBuna Hanucanus
namenma.
OT3BIBOB U 3aKIIIOUEHUS
3. Ymo makoe PAYUOHATUZAMOPCKOE
Ha MMPOEKTHI CTAHIAPTOB.
npeonodicenue?  Memoowvl  pazpabomku  u
- MeToauky moAroTOBKU
npasuia nooayu.
palMoHaTN3aTOPCKUX
o 4. Ilepeuenv npasun Hanucawus oms3vi808 U
OpeUIoKEHU U HuX
3aKIIOUEHUs] HA NPOEKMbl CMAHOAPMO8.
BHEJPCHUS B
MIPOU3BOJICTBO.

YMerb - CocraBisATh 3a4BKHU Ha
HU300peTeHMs, TOJIe3HbIC | [lepeuensy 3adanuii  Onsi  NPAKMUYECKUX —3AHAMULL
MO/ICITH, (npumep):

MIPOMBIIIJICHHbBIE 1. Cocmasnenue npoexma 3as6Ku Ha
00pa3Ilbl. usobpemeHtue.

- [ToaroraBnuBaTh 2. CocmasneHue npoekma 3as16KU HA HOJLE3HYIO
3aKIIFOYCHHS Ha TTPOEKTHI Mooeinb.

CTaH/IapTOB. 3. Cocmasnenue npoexma 3as6KU Ha
- PazpabateiBath U NPOMbLULTeHHbLL 00pasey.

oopMIATH 4. Paszpabomka npoekma payuoHaiu3amopcKo2o
palroHaTN3aTOPCKHE NPeoIodceHUs. HA 3A0AHHYI0 MeM).
PeII0KEHUSI.

Bnaners - HaBbikamu noarotoBku | [lpumepvr  3a0anuii.  na  pewieHue  3a0ay U3
3asBKM Ha U300pETEHHs, | npogheccuonanbHol oonacmu, KOMIIEeKCHble 3a0AHUA.
MIOJIE3HBIE MOJIENH, 1. Paspabomxa npoexma npusooa 1eHMOYHO20
IPOMBITIJICHHBIE Koueeliepa a2nomMepayuoHHou  aobpuxku u
00pa3sIibl. n0020MOBKA 3AA6KU HA NAMEeHm  HOBOL
- HaBbIKamMu moaroToBKu KOHCMPYKYUU — HAMANCHO20 — YCMPOUCMEd
3aKTFOYCHUS Ha TIPOEKTHI JIeHmbL.

CTaH/IapTOB. 2. Ilpoexmmuolii pacuem 8uHMO6020 KOHselepa U
- HaBbIkamu moaroToBku NnOO020MO6KA  3AsA6KU HA  NPOMbIULIEHHbIU
parmoHAIM3aTOPCKUX obpasey pedykmopa e2o npugood.
IPEeUIOKEHUH. 3. Paspabomxa npoeKma  pPeKOHCMPYKYUU
npueooa  acioMepayuoHHoOl  KOHBEUepHOl
MauuHbl u H0020Mo6Ka

pPayuorRaiIu3amopCcKoco npe()ﬂoofceuuﬂ.

ITK-14 cnoco0HOCTHIO NMPUMEHATH CTAHJAPTHBIC METOABI pacyera NPH NPOCKTHPOBAHUM
MallMH, 3JICKTPONIPUBOA0B, 'HAPONPUBOI0B, CPECACTB I'HIPOIMMHEBMOABTOMATUKH, CUCTEM,




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3ynbTaThl 00yUYEHUS

O1ieHOYHBIE CPENCTBA

PA3JHYHBIX KOMILJICKCOB, Ipoueccos,

aeTasie u y3J

OB MAIIMHOCTPOCHU S

OﬁopyHOBaHHﬂ H NMPOU3BOACTBCHHBLIX Oﬁ'beKTOB,

3HaTh

CTaHJApTHBIE  METOJbI
pacuera npu
MIPOCKTUPOBAHUU
MAIIlIHH,
AJIEKTPOIPUBO/IOB,
TUAPOIIPUBOJIOB,
CpelCTB TUAPO- "
IMHEBMOABTOMATHKH,
CHCTEM, Pa3IUYHBIX
KOMILJIEKCOB, ITPOIIECCOB,
000pyI0BaHUs u
MIPOU3BOICTBEHHBIX
O0OBEKTOB, JeTallel U
y3JI0B 151631 (2115041
MaIIuHOCTPOCHUS

HepequL TCOPETUYCCKUX BOIIPOCOB K 3K3aMCHY:

1.

2.
3.

10.

11.

12.

13.
14.

15.

16.
17.
18.
19.

20.
21.

22.

23.

24.

Merononorusi TPOSKTUPOBAHUSI TIEPUOTUYHOCTH
TOwuP meramryprudecknx arperaTos.

DTanbl IPOSKTUPOBAHUS TCXHHUYECKUX OOBEKTOB.
MeToanka oLeHKH paboTOCIOCOOHOCTH eTanei u
Y3JI0B TI0 KPUTEPHUSM TPOIHOCTH.

MeTtoauka pacuera CpemHero pecypca
TPUOOCOMPSHKEHUIN METAILTYPTUYSCKUX arperaTos.
HazHnadyenne, KOHCTPYKIHMS W TPHHIOUN DPAOOTHI

TOJIKATCIIsI  BAaroHOB. OCHOBHBIE MCXaHHU3MbI
TOJIKATCIIA.
Mertoauka MMPOCKTHOI'O pacucTta MOHOIHOCTH

MpHUBOJA BpallleHns OapabaHHOTO OKOMKOBATEINS
MINXTHI.

MeTtoanka TIPOEGKTHOTO  pacueTa MOLIHOCTU
NpUBOA IUIACTHHYATOrO mUTaTens. Mertoanka
OIICHKH pPabOTOCTIOCOOHOCTH JeTaned H Y3JIOB

nuTareiist 10 PpasiIIMYHbIM KpUTCpuiIM
paboOTOCIIOCOOHOCTH.

Ha3nauenue, KOHCTPYKLIMS W TIPHHIMI PaOOTHI
TonmKaTeNnsi BaroHoB. (OCHOBHBIE MEXaHHU3MBI
TOJIKATEIISI.

[logxompl kK  BEIOOpY  MarepuaioB IS
U3TOTOBIICHUS neranen MEXaHUYECKOTO
o0opymoBaHusl.

[IpumeHneHue MKD TUISL OLICHKHU
paboToCImocOOHOCTH neTanei u y3JI0B

MEXaHUYeCKOTo 000pyI0BaHMS.

YcTpoiCTBO ariioMepannoHHON GadpuKH.
MeTtonuka TPOEKTHOTO  pacueTa  MOLIHOCTHU
ImpuBOAa arjioMalinHbI.

TuIbl U KOHCTPYKIIMU BarOHOOIIPOKH/IbIBATEIICH.
Pacuer Ha MPOYHOCTH OCHOBHBIX JETaleH U Y3JI0B
IUTACTUHYATHIX MUTATENEH.
Baron-Becwl. Hasznauenwue,
OPUHOMIT  PabOTHI.
BaroHOB-BECOB.
HaznaueHue, KOHCTPYKIHSI M TPHHIUI PaOOTHI
T'POXOTOB.

BbapabanHble cMeCUTEIN U OKOMKOBATEIH LIUXTHI.
YarmieBble OKOMKOBATEIN MINXTHI.

BoxoBrie MMOABbEMHO-IIOBOPOTHEIC
BaroHOONPOKUBIBATEIH.

Knaccudukanys BaroHHOIPOKUABIBATEICH.
IIuTaTtenn moOCTENHM W IIUXTHI arjioMepaluOHHBIX
MalllnH.

KOHCTPYKLUSL U
OCHOBHBIE ~ MEXaHU3MBI

Mamunasl Ui ApoOJieHHsT W W3MeNbYeHHUs
MatepuanoB. HasHadueHwe, KOHCTPYKIHS W
MPUHLUT paOOTHI.

MarauTHO-UMITYIbCHAS cucTema OUYUCTKHU
BaroHOB.

Haznauenwe, xiaccuukamusi W TPUHIAIBI




CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

[Inanupyemsle
pe3ynbTaThl 00yUYEHUS

O1ieHOYHBIE CPENCTBA

25.

26.
27.

28.

29.
30.

31.

32.

33.

34.

35.
36.
37.
38.

30.

KOHCTPYHPOBaHUS rpelepHBIX KPAHOB.
Hasnauenune, xmaccuukamyss ¢ HPUHLUIBI
KOHCTPYHPOBaHUS IITA0ENEYKIIaTIUKOB.
Bynkepnsle ycTpoiicTa.

Hasnauenune, xmaccuukanyss ¢ HPUHLUIBL
KOHCTPYMPOBAaHM JEHTOYHBIX KOHBEHEPOB.
Knaccudpukanms HIEKOBBIX JIpOOHUIIOK.
OcobernocTr TIPOCKTUPOBAHMS IEKOBBIX
JIpOOUIIOK C MIPOCTHIM ABMKEHUEM LIEKH.

Tumsl ¥ yCTpONUCTBO JINTEHHBIX JBOPOB.

[Mpuanun paGoTBl U YCTPOWCTBO arjioMalllHEI.
Mertoguka TOPOEKTHOIO  pacyeTa  MOIIHOCTH
npusBoga. IIpaBuia COCTaBIEHHS PEMOTHOIO
UK.

Tunsl W KOHCTPYKIIMHM TPOXOTOB [UIA pacceBa
KOKca.

Knaccudukarms IIEKOBBIX JIPOOMIIOK.
OcobenHoctu MIPOEKTUPOBAHUS HIEKOBBIX
JIpOOUIIOK CO CIIOKHBIM ABMKCHUEM ILEKH.

Tunsl BaroHoomnpokuapiBarenei. llepeaBuxHoN
OallicHHBIE  BaroHOOTPOKHIBIBATEIIb. Obmee
YCTPOMCTBO U NPUHLHUI PaOOTBHI.

[lepeasmxHOI POTOPHBIN
BaroHOOMPOKUABIBaTENb. [IpUHIMI ero paboThl.
YeTpoilcTBO MEXaHU3Ma KAHTOBAHMSL.
HazHadyenne, KOHCTPYKIUS W IPUHIUT paOOTHI 4-X
BaJIKOBOM KOKCOAPOOHUITKH.
Pacuer  MomHocTM  mpuBOAA
CMECHUTEIIS.

Bri6op KOHCTPYKTUBHOM CXEMBI
MPOEKTHPOBAHUH POTOPHON JAPOOHITKH.
Beibop  cxembl ~ mpuBOAa  BAJKOB
MPOEKTHPOBAHHH JIBYXBaJIKOBBIX JIPOOMIIOK.
Metoauka TPOEKTHOTO  pacyeTa  MOIIHOCTH
MIPHUBOJA IAPOBOY MEIbHHIIBI.

OapabaHHOTO
npu

npu

YMmern

MPUMEHSITh
CTaHJApTHBIC
pacueta
MPOEKTUPOBAHUA
MaIllVH;
UCTIOJIB30BaTh CHCTEMBI
CAIIP pu
MPOEKTUPOBAHUN
MaIllvH;

pa3zpabaThIBaTh
KOHCTPYKTOPCKYIO
JIOKYMEHTAIU IO c
UCIIOJIb30BAHUEM CUCTEM
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS;
MPUMEHSTh  Pa3IMYHbIC
METO/TBI pacuera
JIeTaJIed U y3JI0B MAIIMH

METOIbI
npu

Ilepeuenv 3a0anuii O NPAKMUYECKUX — 3AHATMULL
(npumep):

1.

Paspabomka  npoexma  cmayuonapHrozo
npusooa uino3oeoco numamens LI5-30 c¢
3A0AHHBIMU  NOKA3AMENAMU  Q0NI208EYHOCHIU.
Koncmpykmopckyro OOKYMEHMayuio
noozomosums 6 cucmeme Autodesk Inventor.
Ilpoexmuulii  pacuem 21eMeHmMO8 NpU0Oa
nomka B3V 6 cucmeme Autodesk Inventor ¢
UCNONb308AHUEM Memooa
KOHEeYHO-3]IeMEeHMHO020 paciemad.

OyeHka 001208e4HOCIIU OCHOBHBIX INIEMEHMO8
CNeKamenbHOU MeNelcKu a2iomMepayuoHHouU
KOHBeUepHOU MAULUHBIL.
Paszpabomamu
0OKyMeHmayuio o4
KOHCMPYKYUU  JIeHMOYHO20
cucmeme Autodesk Inventor.

KOHCMPYKMOPCKYIO
npeonazaemou
KoHgeliepa 8




CtpyKTypHBII

[Inanupyemsle
AJIEMEHT OneHoyHbIE CpECTBA

R — pe3ynbTaThl 00yUYEHUS
npu ux
POCKTUPOBAHHH.

Buianers HaBpikamu npumeHeHus
CTaHJapTHBIX METOJ/IOB
pacueta npu | Ilpumepvl  3a0anuii  Ha  pewieHue  3a0a4 U3
MIPOEKTUPOBAHUU npogeccuonanvroll obnacmu, KOMIIEKCHble 3A0aHUSA:
MalIuH; 1. Paspabomka npoexma npugooa J1eHMOYHO20
HaBpikamu KOHGeliepa — a2loMepayuoHHou  @abpuxku 6
UCIIOJIb30BAaHUS CUCTEM cucmeme ACKOH Komnac
CAIIP npu 2. Ilpoexmmuulil pacuem 8UHMOB020 KoHsellepa 6
POCKTHUPOBAHUHT cucmeme Autodesk Inventor.
MaIll}H; 3. Paszpabomxa npoekma  pPeKOHCMPYKYUU
HaBbikamu  pa3zpaboTku npueooa - a2ioMepayuoHHol  KOHBEUepHOU
KOHCTPYKTOPCKOM mawunsl. Ilpounocmuou pacuem Oemaneu u
JIOKYMEHTAIU! c V3108 HeoOX00UMO BbINOIHUMb 8 CUCHmeMe
UCIIOJIb30BAaHUEM CHCTEM AIIM FEM.
ABTOMATHU3HPOBAHHOTO 4. Paspabomka  npoekma  CMAyUOHAPHO2O
MIPOEKTUPOBAHUS; npusooa uinio3oeoco numamens ILI5-30 c¢

Hasrikamu MMPUMCHCHUA
Pa3InYHbIX METO/I0B
pacyeTa JeTanei U y3ioB

3A0AHHBIMU  NOKA3AMENAMU  O0N208€4HOCTU.
Koncmpyxmopckyio OOKYMEHMayuio
noozomosums ¢ cucmeme Autodesk Inventor.

MaIIiH npu ux
HNPOEKTUPOBAHNH.

IIK-16 cnoco0HOCTHIO MOATOTABJINBATH TEXHUYECKHE 3aJaHUs HA Pa3padoTKy MPOEKTHBIX

pelieHuii, pa3padaTbiBaTh 3CKH3HbIE, TeXHH4YecCKHMe M padouyne MNPOEKTbl MAIIHH,

3JIEKTPONPUBOI0B, THIAPONPHUBOAOB, CPeACTB THIPONHEBMOABTOMATUKH, CHCTEM,

Pa3JIMYHBIX KOMILIEKCOB, NPOLECCOB, 000PYA0BaHUS M NPOU3BOACTBECHHBIX O00BEKTOB ¢
HCNOJIb30BAHHEM CpPeICTB aBTOMATH3AallMH TMPOEKTHPOBAHHUS M IepPeloBOr0 ONbITa
Pa3padoTKH KOHKYPEHTOCHOCOOHBIX M3/eJINi, Y4aCTBOBATh B PACCMOTPEHHUM Pa3IHYHOMN

TeXHUYECKOH JOKYMEHTAlMH, TMOATrOTABJIMBATH Heo0X0AUMble 0030pbl, OT3BIBbI,
3aKJII0YEeHUsI
3HaTh MpaBuIIa
HOJTrOTOBKH
TEXHUYECKOTO  3aJaHHs
Ha MIPOEKTUPOBAHHE
Bonpocwl 0115 noocomosku Kk 9K3amMeHy:
TEXHUYECKUX OOBEKTOB
1. Texuuueckoe 3adanue.
METaJUTypruyecKoro .
2. Dmanwi NPOEKMHO-KOHCMPYKMOPCKOU
MIPOM3BOJICTBA;
pazpabomxu.
npaBuia
3. Cooeporcanue mexHuuecko2o 3a0aHusl.
MOJITOTOBKH
4. Texuuueckoe 3a0anue HA PEKOHCMPYKYUIO
TEXHUYECKOTO 3a/IaHus
obopyoosanus. Ilpasuna cocmasnenusi.
Ha PEKOHCTPYKITHIO
TEXHUYECKUX OOBEKTOB
METaJUTyprHIECKOTO
IPOM3BOJICTBA
Ymertb COCTaBJIATh Ilepeuenv 3a0anuti 0 NPAKMUYECKUX 3AHAMUU
TEXHHUYECKOE 3aaHne Ha | (npumep):
PEKOHCTPYKIIHIO 1. Paspabomamsv mexnuueckoe 3adanue Ha
TEXHUYECKUX OOBEKTOB npoeKmuposanue JeHMOYHO20 KOoHGellepa ¢
METaJUTYPTHIECKOTO 3a0aHHbIMU MexXHUYecKumMU




CtpyKTypHBII

[Inanupyemsle
AJIEMEHT O1eHOYHBIE CPE/ICTBA
pe3ynbTaThl 00yUYEHUS

KOMITETCHITHH
MIPOU3BO/ICTBA; Xapakxmepucmuxkamu.

COCTaBJISATh 2. Paspabomamv  npoekm — peKOHCMpPYKYuu
TEXHHYECKOE 3aJaHHE Ha npueooa 38€3004KU NIACMUHYAMO20
POCKTHPOBAHUE numamens ¢ yeuvio obecneuenus mpeoyemozo
TEXHHUYECKUX OOBECKTOB VPOBHA PEMOHMHO20 YUKIA.
METaJUTyPrHYECKOTO
IPOU3BOJICTBA;

Brnanets HaBBIKAMHU Ilpumepvl  3a0anuii  Ha  pewieHue  3a0a4 U3
COCTaBIICHUS npogheccuonanvHol obnacmu, KOMIJIEKCHble 3a0aHUA.
TEXHUYECKOTO  3aJ[aHus 1. Paspabomxa mexHuueckoeo 3a0anusi Ha
Ha PEKOHCTPYKITHIO npoekmupoeanue  Npuooa  JIEeHMOYHO20
TEXHUYECKUX OOBEKTOB; KOHGellepa  a2ioMepayuorHHol  abpuxku 6

HaBbIKAMU cucmeme ACKOH Komnac
COCTaBJICHUS 2. Pacuem 6ummosoco KoHeellepa 8 cucmeme
TEXHUYECKOTO  3aJaHus Autodesk Inventor u paspabomka
Ha MIPOCKTHUPOBAHUE MEXHUYEeCKO20 3A0aHUsi HA NPOeKm  e2o
TEXHHYECKUX OOHCKTOB; PEKOHCMPYKYUU.

3. Paspabomka  npoekma  pPeKOHCMPYKYUU
npueooa  a2ioMepayuoHHol  KOHBEUepHOU
mawunel. Tlpounocmuou pacuem oemaneii u
V31068 HeoOX00UMO BbINOIHUMb 8 CUCmeMe
AIIM  FEM. [Iloocomoska mexnuueckoeo
3a0anus.

4. Paszpabomka mexHuueckoco 3a0ausi Hd

nPoOeKMuposanue CMayUOHaAPHO20 NPUBoOd
wnto306020 numamensa LI5-30 ¢ 3a0annvimu
nokasamensimu 0071206€4HOCTIU.
Koncmpyxmopckyio OOKYMEHMayuo
noozomosums 6 cucmeme Autodesk Inventor.

ICK-3.1 cnoco0HOCTbI0 1eMOHCTPHUPOBATH 3HAHUS NMPUHIUIIOB U 0COOEHHOCTEH CO3aaHus
TEeXHOJIOTHYeCKHX KOMILIEKCOB JJIsi MEeTANJIYPru4eCcKOoro NmpoM3BOACTBA M MX OCHOBHBIX
TEeXHHYECKHX XapPaAKTEePUCTHK

3HaTh OCHOBHBIE TIPHHLMIIBI U | Bonpocsl 0151 n0020MOBKU K IK3AMEHY:
OCOOEHHOCTH CO3JaHUs 1. Memoouka pazpabomku mexHoN02U4eCKUX
TEXHOJIOTUYECKUX KOMNJLEKCO8 MEMANLYPSULECKO2O
KOMIIJIEKCOB TUTs npou3o00cmaa.
METAJIITYPrUYECKOT0 2. Ocobennocmu pazpabomku mMexHonr02U4ecKux
NpOM3BOJICTBA M HX KOMNIEKCO8 OJisl NPOU3800CMEa aziomepamd.
OCHOBHBIE TEXHHUYECKHE 3. Ocobennocmu pazpabomku mMexHonr02U4ecKux
XapaKTEPUCTUKU KOMNIEKCO8 OJisl NPOU3B00CHBA OKAMbIULEIL.

4. OcobenHocmu pazpabomxu mMexHoOI02U4eCKUX
KOMNIEKCO8 OJisl NPOU3B00CIEA UY2YHA

Ymerpb UCTIOJTb30BaTh Ilepeuensy 3a0anuil 01 NPAKMUYECKUX 3AHAMUL
TIPUHITUITBI u | (npumep):
0COOEHHOCTH CO3aHUs 1. Paspabomams npoekm  mexHOIO2UUECKO2O
TEXHOJIOTUYECKUX Komnaekca O0Jisi npOU3800Cmed aziomepama.
KOMIIJIEKCOB JUTS 2. Paspabomamb  npoekm  MmMexHOI02UYEeCKO2O
METaJUTypruyecKoro KomnieKkca O0Jisi nPOU3800CmEa OKAMbIULE.
OpOM3BOJCTBA M MX 3. Paspabomamb  npoekm  mexHOI02UUECKO20
OCHOBHBIE TEXHUYECKHE KOMNnieKca Ol NpOU3800Cmea  4yeyHd.




CTpyKTypHEIH [Inanupyemsle
DJIEMEHT O1neHOYHBIE CPEICTBA
pe3ynbTaThl 00yUYEHUS
KOMIICTEHIUU
XapaKTePUCTUKU Onpedenums ~ cocmag  MeXHOI02UHECKO20
000pY00B8aHUSL.
Bnanetn BJIAJICTh HaBbIKaMU | [lpumepvl  3a0anuii  Ha  pewleHue  3a0a¥ U3
HCIIOIL30BaHUs npogheccuonanvbHol 0onacmu, KOMNJIeKCHble 3a0aHUA.
MIPUHIIAIIOB u 1. Paszpabomamv npoexm mexHOI02UUECKO2O
0COOEHHOCTAMU KOMNIeKca Ol Npouzsoocmea aziomepamd
CO3/IaHUS NPOU3BOOUMENLHOCIIbIO 5 MIH.M./200  C
TEXHOJIOTHYECKHX UCNONL308AHUEM — MPAOUYUOHHOU  CXeMbl
KOMILJIEKCOB JUTSt PYOON0020MOBKU.
METaJUTypTHUECKOTO 2. Paspabomame npoexm  mexHOLOSUYECKO2O
NpOU3BOJACTBA M  HX KOMNieKca Oas Npou3eoo0cmea OKamvluiell
OCHOBHBIE TEXHUYECKHE npoU3B00UMENbHOCHbIO 3 MIH.M./200.
XapaKTePUCTUKU 3. Paspabomamv  npoexm  mexHoio2U4eCcKO20
KoMnlekca Ol Npou3800Cmed  4y2yHd
npouzgooumenviocmoio 10 MmaH.m./200.
Onpedenums ~ cocmag  MeXHOI02UHLECKO2O
000pY00B8AHUSL.

0) Ilopsaxoxk mpoBeJeHUs] NMPOMEKYTOYHOH aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlleHUBAHUS:

[IpomexyTounass aTrTectauus 1O JAUCHUIUIMHE «Mexanuueckoe o06opyoosanue
a21000MeHHO020 NPOU3600CMEA» BKIIIOUAET TEOPETUUYECKUE BOIIPOCHI, MMO3BOJISIIOIINE OLICHUTH
YPOBEHb YCBOCHHSI OOYYaIOIIMMUCS 3HAHUM, U MPAKTUYECKHE 3aJjaHMs, BBISBISIIONINE CTEIIECHb
c(OpMUPOBAHHOCTH YMEHUH W BIIAJICHHIA, TPOBOJAUTCS B (hOpME IK3aMEHA.

DK3aMeH 1O JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH (GopMe MO SK3aMEHAIIMOHHBIM
Ouieram, KaXXIbIi U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUYECKUX BOIPOCA.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — 00yJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMUeCKoe U TIy0OoKoe 3HaHue
yueOHOro Martepuajnga, CBOOOJHO BBINOJHSET MPAKTUYECKHE 3a/aHus, CBOOOJIHO ONEpUpYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYalUsIX MOBBIIIEHHON CIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics TEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI ITPU aHATUTHYSCKUX OTIEpaInsiX, TepeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIHI: B X0J€¢ KOHTPOJBHBIX MEpPONPHUATUI
JIOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OT/ACIbHBIX 3HAHWW, yMEHWW, HaBBIKOB,
0oOy4JaromMiCsl UCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHHSIMH ITPH UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLICHKY «HEeY/I0BJIETBOPUTEIBLHO» (2 Oaia) — 00ydarouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUeCcKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIC ONIMOKH, HE MOXKET
MOKAa3aTh UHTEIICKTya IbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1ad.

— Ha OYeHKY «HeyOoe1emeopumenvuo» (1 6ann) — odyuarowuiicsa He Moxcem NOKA3AMb
3HAHUA HA YPOBHE 60CNPOU3BEOCHUS U OOBACHEHU UHQOPMAYUU, He MO}cem NoKa3amoy
UHMENIeKMYalbHble HABbIKU peueHUsl RPOCMbIX 3A0ay.




8 YueOHO-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUNIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. CasenbeBa, P. H. IlpoekTupoBanue JAOMEHHBIX I[€XOB . ydeOHOoe mocobue / P. H.
CagenbeBa ; MI'TY, [kadp. MOM3]. - 2-e u3n., noaror. mo mned. u3a. 2011 r. - MarauTtoropck,
2016. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/113
2614/2733.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooosekt. - Tekcr
JJIEKTPOHHBIN.

2. IlpoexktupoBaHue O0OOpPYIOBaHUSI IIEXOB AarjJoOMEpPaliOHHOTO ¥ JOMEHHOTO
NpoM3BOJICTBA | yueOHOe ocobue / M. B. Auapocenko, O. A. ®unarosa, B. U. Kapomnukos, E.
B. Kynukosa ; MI'TY. - Marautoropck : MI'TV, 2016. - 1 snexrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/113
0370/2568.ndf&view=true (mara oo6vamenus: 04.10.2019). - MakpooO6bekT. - Tekcr

0) lonoJiHUTE ILHASA JIATEpaTypa:

1. TIpoekTupoBanue 00OPYAOBaHUS JAOMEHHBIX I€XOB . ydebHoe mocobme / M. B.
Annpocenko, B. U. Kanomnukos, U. [I. Kagomnukora, E. B. KynukoBa. - Marautoropck :
MI'TY, 2015. - 111 C. : nIl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118
826/896.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpooosekt. - Tekcr
AEKTPOHHBIN.

2. CasenbeBa, P.H. IlpoekTHpoBaHHE TOMEHHBIX IeXOB: y4eOHoe mocobue / P.H.
CapenbeBa; MI'TY, [kap. MOM3]. - Marauroropck, 2011. — 49 c.: wr, tadm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=488.pdf&show=dcatalogues/1/1087
810/488.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekt. - Tekct
3JIEKTPOHHBIMN.



https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/1132614/2733.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2733.pdf&show=dcatalogues/1/1132614/2733.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130370/2568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2568.pdf&show=dcatalogues/1/1130370/2568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118826/896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=896.pdf&show=dcatalogues/1/1118826/896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=488.pdf&show=dcatalogues/1/1087810/488.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=488.pdf&show=dcatalogues/1/1087810/488.pdf&view=true

3. CasenweBa, P.H. I[IpoekTtupoBanne NMHUI OKYCKOBAaHHUS >KEJIE30PYIHOTO CHIPbS: y4eOHOE
nocobue / P.H. CaBenbeBa; MI'TY. - Marauroropck : MI'TVY, 2017. - 57¢.: wi., Ta0., CXEMBI. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3634.pdf&show=dcatalogues/1/1524
774/3634.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobbekr. - Teker
AIIEKTPOHHBIN. — MaKpOOOBEKT.

4, HesacoB, A. I'. Pacuersl muXTh, MaTEPUATBLHOTO M TEILUIOBOTO OajJaHCOB
arJIoMepalnroHHOro mpoiiecca : yuyeoHoe nmocodue / A. I'. Hesicos, A. B. MBanos, 1. B. Makaposa.
- [2-¢ u3na., moarot. mo ned. u3a. 2012 r.]. - Maruutoropck : MI'TVY, 2015. - 1 s1eKkTpoH. OmT.
JIUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1263.pdf&show=dcatalogues/1/1123
441/1263.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
3JIEKTPOHHBIMN.

5. Kupxkun, 0. B. HasexxHocTh MeTaTypruueckux MammH : yueonoe nmocooue / 10. B.
Kupkun ; MI'TY. - [2-e u3a., moaror. mo ned. uza. 2016 r.]. - Maruurtoropek : MI'TY, 2018. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3517.pdf&show=dcatalogues/1/1514
337/3517.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOHHBIMN.

6. Anzapocenxko, M. B. OcCHOBBI ynpaBieHHS METAUTYPTHUYECKUMH MAIIMHAMUA U
obopymoBanuem : ydebnoe mocodbue / M. B. Aungpocenko, O. A. ®umatoBa ; MITVY. -
Marnuroropck @ MITY, 2016. - 1 osnekrpon. onrt. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130
388/2578.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
3JIEKTPOHHBIMN.

7. Jonrymuna, T. H. TlogsemHO-TpaHcopTHOE 000pyRoBaHue : yueOHoe mocodue / T. H.
Honrymmna, O. C. [unsesa ; MI'TY, [kad. un. 13. Nel]. - Marauroropck, 2011. - 53 c. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=498.pdf&show=dcatalogues/1/10882
03/498.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooOBbeKT. - TEKCT : SIIEKTPOHHBI.

8. Touwmnkun, B. B. IlpoekTHpoBaHWE »3JIEMEHTOB METAUTYPrHUECKHX MAIIUH |
obopymoBanus : yueobrnoe nmocodue / B. B. Touwmnkun, O. A. ®unarosa ; MI'TY. - MarHUTOTOpCK :
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
anekTpoHHBbIH. - ISBN 978-5-9967-0975-5.

9. Toumnkun B.B. IIpoekTupoBaHue 3JIEMEHTOB METAUTYPIrHUECKUX MAalIMH |
obopymoBanus : yueobHoe mocodue / B.B. Tounnkun, O.A. @unarosa, E.O. ITotemkuna ; MI'TY.
- Marauroropck @ MITY, 2015. - 163 ¢ : wmn, Tabm, cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1075.pdf&show=dcatalogues/1/1119
705/1075.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
anekTpoHHBbIH. - ISBN 978-5-9967-0580-1.

B) MeToauyeckue ykasaHus:

1. XapuronoB A.B., Oumun H.B. Mexanuueckoe o00pynoBaHME METAITyprUYeCKUX
3aBOJIOB (arjIoIOMEHHOE O0OpYIOBaHME): METOAUYECKHE YKa3aHUs K JIa0OpaTOpHBIM padoTam
utst ctynenToB crienmanbHocTd 150404 u Hanpasnenus 150400.62. Marautoropck: 'OY BITO
«MI'TY», 2010.

2. Mumun I'.A., [TukcaeB B.A. OGopynoBaHre araoMeparoHHbIX U JOMEHHBIX I[EXOB:
Merton. yka3. k KoHTp. pad. mo auct. «MOM3» niis cTyA€HTOB 3a09HON (POPMBI OOyUEHHUS CTIell.
170300. MaruuToropck: MI'TVY, 2005.


https://magtu.informsystema.ru/uploader/fileUpload?name=3634.pdf&show=dcatalogues/1/1524774/3634.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3634.pdf&show=dcatalogues/1/1524774/3634.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1263.pdf&show=dcatalogues/1/1123441/1263.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1263.pdf&show=dcatalogues/1/1123441/1263.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3517.pdf&show=dcatalogues/1/1514337/3517.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3517.pdf&show=dcatalogues/1/1514337/3517.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130388/2578.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2578.pdf&show=dcatalogues/1/1130388/2578.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=498.pdf&show=dcatalogues/1/1088203/498.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=498.pdf&show=dcatalogues/1/1088203/498.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138305/3319.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1075.pdf&show=dcatalogues/1/1119705/1075.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1075.pdf&show=dcatalogues/1/1119705/1075.pdf&view=true

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No norosopa CpoOK JIeiiCTBUS JTUIEH3UU
MS Office 2007 Ne 135 oT 5eCChOUHO
Professional 17.09.2007 P
7Zip CcBOOOIHO 0ecCcpoYHO
Adobe Flash Professional [K-113-11 oT 5eCCDOHO
CS 5 Academic Edition  |11.04.2011 P
ACKOH Beprukanb J-261-17 oT 6eCChOUHO
5.2014 16.03.2017 P

J-261-17 oT
ACKOH Kommnac 3D B.16 16.03.2017 0OeCcCpovHO
. . J1-262-12 oT
APM WinMachine 2010 15.02.2012 OeccpouHo
Autodesk AutoCad
. K-526-11 oT
Me_chanlcal 2011 Master 29 11.2011 OeccpouHo
Suite
Autodesk AutoCad 2011 |K-526-11 oT 5
Master Suite 22.11.2011 CCCpOHHO
FAR Manager CBOOOTHO 0eccpoyHO
Bpaysep Yandex CBOOOIHO 0eccpoyHO
bpaysep Mozilla Firefox cBobOMHO 6eccpodHo
pacIpOCTPaAHIEMOE

IIpodeccnonanbubie 6a3bl JAHHBIX U U

H(l)OpMaI[I/IOHHbIe CIIpaBOYHbIC CUCTEMBI

HasBanue kypca

CchUIKa

DOnexTpoHHas 0a3a MEPUOIUYECKUX H3JaHUMN
East View Information Services, OOO

https://dlib.eastview.com/

Hanumonanbuas
MH(POPMAIIMOHHO-aHAIUTUYECKAsT CHUCTEMa —
Poccuiickuil MHIEKC HAVYHOTO HUTHUPOBAHUSI

URL: https://elibrary.ru/project risc.asp

IMouckoBass cuctema Axamgemusi  Google
(Google Scholar)

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

Nudopmannonnas cucrema - EnuHOe OKHO
JI0CTyIa K MHPOPMAIIMOHHBIM pecypcaM

URL: http://window.edu.ru/

denepalibHOE TOCYNAPCTBEHHOE OFOJKETHOE
yupexaenue — «DenepanbHbIi  HHCTUTYT
ITPOMBIIIIICHHONW COOCTBCHHOCTHY

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

Poccuiickas T'ocynapctBeHHas OubimoTeka.
Karasioru

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

DOneKkTpoHHBIE pecypchl OmOmmorekn MITY
uM. I'.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuTeTckas HH(pOpMaIMOHHAs cHCTEMa
POCCHA

https://uisrussia.msu.ru

Mex ayHapoaHast HAYKOMETpUYECKasT
pedepartiBHas W MOJHOTEKCTOBas  0Oasa
JTAaHHBIX Hay4HbBIX n3nanuii «Web of sciencey

http://webofscience.com



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/

MexnyHaponHas pedepaTtuBHas u

http://scopus.com
IIOJIJHOTEKCTOBAs CIIpaBOYHAas1 6333 JAHHBIX

MexnyHapoaHast Oaza
MIOJTHOTEKCTOBBIX KYPHAJIOB
MexnyHapoaHass — KOJUIEKIUSA
HAYYHBIX __ TPOTOKOJOB IO
MexnyHapoHast 6a3a HaydHBIX
MaTEPHAIIOB B o01acTu
MesxayHapoaHas 6aza
CIIPaBOYHBIX M3aHUH II0 BCEM
Mexaynaponnast pedepaTuBHas
U mojHOoTeKcToBas crpasounas|https://www.nature.com/siteindex
0a3a JIaHHBIX HAYYHBIX M3AaHUN
ApxuB Hay4yHBIX KYpPHAJIOB
«HarmoHanpHbIH https://archive.neicon.ru/xmlui/
AJIEKTPOHHO-MH(OPMALIMOHHBIN

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

Wudopmanmonnas cucrema -
HopmaTuBHBIE TIpaBOBBIE aKTBHI,
OpraHU3aHOHHO-PACIOPSTUTENT
bHBIC JOKYMEHTBI,
HOPMATUBHBIC WU MCETOAMYCCKHEC

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

9 MaTepHaJILHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Y4eOHbIC ayTUTOPUH JUIS TIPOBEIC-HUS 3aHATHH JICKITAOHHOTO TUTIA

Ocnamenue: MynbTUMEIHIHBIE CpPEACTBA XPAaHEHUWs, TEpedadyd W TPEACTABICHUS
uHpopmanuu

VYuebHas ayaAuTOpus Ui IPOBEie-HUs 1a00paTOpHbIX padoT

OcHnaiuenue: JlabopaTopHbI€ yCTaHOBKU, U3MEPUTEIbHBIE TPUOOPHI U HHCTPYMEHTHI IS
BBINOJIHEHUS JTa0OPaTOPHBIX PadoT:

— IMpodunomerp Mitutoyo Surftest SJ-210.

— YcTaHOBKa IO MCCIIEeI0BAHUIO BETMUUHBI K03 duru-enta tpenuss TMM-32A.

—Mamnna Apuappa.

— V3mepuTenbHbINA HHCTPYMEHT (MUKPOMETD, IITAaH-TEHLIUPKYJIB).

— Maker 3arpy304HOro yCTpONCTBa JOMEHHOU IIEYH.

— MakeT KOHYCHOM IpOOMIIKH.

— Maket y4acTka pa3JIMBKU 4yT'yHa.

VY4yeOHble ayIUTOpPUM Ui NpOBEIe-HUS MPAKTUYECKUX 3aHATUH, TPYN-MOBBIX U
WHAUBHUAYaAJIbHBIX KOH-CYJIbTAllMi, TEKYIIEr0 KOHTPOJI M IPOMEKYTOUHOM aTTecTaluu
Ocnaiuenue: /focka, MyaIpTUMEAUWHBIN TPOEKTOP, IKpaH

[Tomerenust J1st CaMOCTOATETLHON PaOOTHI 00YUYAIOIIUXCS
OcHarmienue: [lepconanbHbIe KOMIBbIOTEPHI ¢ TakeToM MS Office, BbI-x0/10M B MIHTEpPHET
1 C JIOCTYIIOM B 3JICKTPOHHYIO HH-(OPMAITMOHHYIO-00pa30BaTeIbHYIO CPeTy YHUBEPCHTETA

[Tomemenne ans XpaHeHUS ©  MPO-(QUIAKTUYECKOTO OOCTY)KUBaHUS y4eOHOTO
00opyIoBaHUS

Ocnamenune: Cremnmaxku A7 XpaHEHUs — y4eOHO-HArlsgHBIX  [MOCOOMH U
y4eO0HO-METOIMYECKOU JOKYMEHTAITHH.
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