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1. HEJIb 1 3AJJAYHU TPOEKTUPOBAHU A

KypcoBasi paboTa HampapiieHa Ha paclIMpeHue U yriayosieHue npodeccuoHa b-
HBIX 3HAHUI CTYJEHTOB IO HAIpPaBJICHUIO B YaCTU NMPUOOPETEHUS U TBOPUYECKOTO pa3-
BUTHS Y HUX HABBIKOB MCIOJB30BAHMS TEXHOJIOTHM U METOJI0B 0OpaObOTKH KOHILIEHTPHU-
POBaHHBIMH MMOTOKaMH SHEpPruu. B Xoje mpoeKTUpoBaHUs PEIIatoTcs 3aadyu OBJaje-
HUSI CTYJICHTaMH HaBbIKAMHU MPOCKTUPOBAHUS U ONTUMH3ALMNU MPOILIECCOB OECKOHTAKT-
HOTO (hOpMOOOpa30BaHUS, MTPAKTUUECKOTO OCBOCHUS MAKETOB MPHUKIIATHBIX MIPOTPaMM,

HCIIOJIB3YCMBIX IJIA PCIICHUA p33H006p8,3HLIX HH)XCHCPHBIX 3a1a4.

2. OCHOBHBIE TPEBOBAHUA K PABOTE

2.1. TemaTuka KypcoBod pabOThl BKIIOYACT aHAIU3 TEXHOJOTUYHOCTH ACTAJH,
OLICHKY aJIbTEPHATUBHBIX METOI0B 00pabOTKH 33JJaHHBIX MOBEPXHOCTEN, BHIOOP palno-
HaJIbHOUM cXeMbl 00pabOTKH, pacueT pexUMOB 00pabOTKU U pabodel YacTu 3JeKTpoIa-
MHCTPYMEHTA, BBIOOP TEXHOJIOTUYECKOTO 000PYJOBaHUs, aHAIU3 MOJTYYEHHBIX PE3yJib-
TAaTOB M PEKOMEHJALMK MO0 ONTHUMH3ALUH Mpoliecca OECKOHTAKTHOro GpopmMooOpa3oBa-

HH.

2.2. ACXO/JHBIE JAHHBIE xapaktepu3yloT 00JacTh MpoIrecc OCCKOHTAKT-
HOTro (popMOOOpa30BaHMs, OCHOBAHHBIN Ha JNEKTPOPU3UKOXUMUUECKOM BO3JIEUCTBUU

Ha 00padaThIBa€MyI0 3arOTOBKY.

2.3. BAJJAHHUE nHa npoekTHpoBaHUE (COTIACOBBIBAETCS C KOHCYJIBTAHTOM) CO-

JIEPKUT MEPEUYEHb 3a7a4, MOAJICKAIIUX PEHICHUIO.

2.4. OBBEM «kypcoBoii paboTsl: mosicautensHas 3amucka - 20...30 ctpanui
dbopmara A4;

2.5. BBIITIOJIHEHHUE kypcoBoil paboThl OCYIIECTBIISIETCS CTYJIEHTaMH Camo-
CTOSITEJIBHO BO BHEAYJIUTOPHOE BPEMs C MCIOJBb30BAaHUEM TEXHUUYECKOW JTUTEPATYPHI,
METOJAMYECKUX pa3paboToK kadeapbl U KOHCYJIbTAIUA CO CTOPOHBI PYKOBOIUTEINS TIPO-
exrta. [IpakTueckoe OCBOCHHE CTYJACHTaAaMHU pabOThI ¢ TTAaKETaMH MPOTPaMM OCYIIECTB-
JISIETCS TIOJT PYKOBOJICTBOM TIPETIOIaBaTEeNsA-KOHCYJIBTAHTA B BUAC WHIUBUYyAJIBHBIX 3a-
HATHHA B KOMITBIOTEPHOM KJIacCe, a BBITIOJIHEHHE UMH aBTOMAaTH3UPOBAHHBIX MPOIICAYP

3aJaHusd CaMOCTOATCIIBHO ITIOJ KOHTPOJICM y‘-Ie6HO-BCHOMOFaTCJ'H>HOFO IICpCoOHAJIa Ka-

dbenpsl.
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2.6. BAIIIMTA kypcoBoil paGOThl OCYIIECTBISCTCS B YCTAaHOBJICHHBIE CPOKH.
[Ipu oneHke y4yuThIBaeTCs TNIyOMHA MPOPaOOTKH BONMPOCOB 3a/IaHMs, CTENEHb aBTOMa-
TH3AIMU BBITIOJIHEHHBIX MPOEKTHBIX MPOUEAYpP, KaueCTBO O(OPMIICHHUS JTOKYMEHTALUN
U 3PYJIHPOBAHHOCTH MPOEKTAaHTA. B cilydae HEyAOBIETBOPUTENBHOMN 3alIUTHI TEMA pa-

0O0ThI U3MEHSIETCH.

3. METOIUYECKHUE YKA3AHHMSA IO BBIIIOJJHEHHUIO KYPCOBOM
PABOTBI.
3.1. COAEP)KAHMUE nosicHUTEJIbHOM 3aNMCKH BKJIIOYAET:
— BBEJICHUE;
— aHaJM3 TEXHOJIOTMYHOCTH JIETAJIH;
— CpPaBHUTEIBHBIN aHaIU3 AJbTEPHATUBHBIX METOJOB 00paOOTKU U BHIOOpP pa-
[MOHAJILHOTO METO/1a 00paboTKY;
— aHaliu3 BO3MOXHBIX CXe€M O00paOOTKM Il BBIOPAaHHOTO MeToAa 00pabOTKH
KOHLEHTPUPOBAHHBIMH MOTOKaMH 3HEPTUH;
— pacueT peXuMOB 00pabOTKU U MPOEKTHUPOBAHUE pabouell 4acTH 3JIEKTpoja-
WHCTPYMEHTA;
— BBIOOP TEXHOJIOTMUYECKOTO 00OPYJOBaHMsS Ui CHPOEKTUPOBAHHOM TEXHOJIO-
TUYECKOM OIepaluuy;
— aHaJIM3 MOJYYEHHBIX PE3yJNbTaTOB M PEKOMEHIAlMU [0 ONTUMHU3ALUU MIpPO-
1ecca;

— 3aKII04YUTCIIbHAA 4acCThb.

3.2. YKA3AHMS K BBITIOJIHEHUIO OTACIBHBIX 3TAIIOB Pa0OTHI.
OCHOBHOE COJIEp’)KaHUE PA3/ICTIOB HOACHUMETbHOU 3ANUCKU.

Ananus AJIBTCPHATHBHBIX MCTOA0B 06Da6OTKI/I BKJIIOYAaCT OIMMCAHHMEC HCCKOJIbKHX

pa3IMyYHbIX METOAOB O00pabOTKHM 3aJaHHBIX MOBEPXHOCTEN JIETaM M OLIEHKY BO3MOX-
HOCTH 1 3(P(PEKTUBHOCTU UX UCTIOJIb30BAHMUS.

AHann3 BO3MOYKHBIX CXEM O6D&6OTKI/I BKJIIO4YACT OIMMMCAaHNEC HCCKOJBKUX pa3jIny-

HBIX CXEM peallu3allii BBIOPAHHOTO METOJa 00paOOTKH KOHIICHTPUPOBAHHBIMU TIOTO-
KaMH HEPrUu 1 000CHOBaHKE BBIOOpA HanOoJIee MOAXOAAIICH CXeMbl 00pabOTKH.

Pacyer pexuMoB 00PAa0OTKHM M IIPOEKTHPOBAHME pPAOOYEl YacTH DIEKTPOJIa-

MHCTPYMEHTA BKJIIOYAET OMMCAHUE MOCIEI0BATEIbHOCTH pacyeTa peKUMOB 00pabOTKH
U pabouell 4acTH AJIEKTPOJa-UHCTPYMEHTA, OCHOBHBIX HCIOJIb3YEMbIX PAaCUETHBIX CO-
OTHOILIEHUI Y UCXOAHBIX TaHHBIX, UCIIOJIb3YEMBIX IPU BBIMOJHEHUH PACUYETOB, C yKa3a-

HHEM CCBIJIOK Ha MCIIOJIBb30BAHHBIC JIUTCPATYPHBIC HCTOYHUKH.
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Ananuz MNOJIYYCHHBIX PE3YJAbTATOB M PECKOMCHAAIIMH 1O OIITHUMM3AIIMHU TIPOIIECCa

BKJIIOYAET B ceOs CpaBHHTCHBHBIﬁ dHAJIN3 IMOJIYUCHHBIX PC3YJIbTATOB, IIPCACTABIICHHBIX
B BHJC Ta6J'II/IH NI Fpa(i)I/IKOB, U PCKOMCHOAIIUHU I10 ITOBBIMICHUIO TCXHUYCCKOI'O YPOBHA

Imponecca.

3.3. OPOPMJIEHHUE TexHn4eckoi TOKYMEHTAIlMU BBITIOJHSETCS B COOTBET-
ctBuu ¢ nerctyromnMu Hopmamu ECKJI, ECT/ u ECTIIII, a Takxe ¢ npuMeHEeHHEM
II9BM. IlosicHuTEnpHAs 3aIIMCKA BBINOJIHAETCS C MCIIOJIb30BAHUEM TEKCTOBBIX pelak-
topoB tura Microsoft Word; rpadguueckast 4acTh - ¢ HCHIOIB30BaHHEM CPEICTB MAIH-
Hoit rpaduku (cuctrembl AUtOCAD, KOMITIAC u T.1.).
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IMpunoxenue

BapuaHThl 3a1aHMii HA KYpCOBYIO padoTy

OO01Imi BUI aeTaau

XapakTepucTuka
00padaTpiBaeMbIX IOBEPXHOCTEH

BuHTOBBIC KAaHABKU Ha BHYTPEHHEU
MTOBEPXHOCTH TPYOHI.

Pa3mMepsl: miMprHa KaHABKHU S MM,
IyOMHA KaHaBKU | MM, IIIar KaHaBOK
100 mm, pimHa neramu 500 MM, qua-
MeTp oTBepeTus 20 MM, TONIIMHA
CTEHKH 5 MM

Marepuan neranu: ctanb X18HI10T
[lTepoxoBarocth: Ra = 0.32 Mmxm
Tounocts pazmepos: 10 kBamurer

KonblLeBble KaHABKM Ha BHYTPEHHEN
IIOBEPXHOCTHU TPYOBI.

Pa3mepsl: mupHrHa KaHaBKU 7 MM,
riryOvHa KaHaBKH 1 MM, Iar KaHaBOK
20 MM, mmHa getamu 500 MM, qua-
MeTp otBepctus 20 MM, TOIIMHA
CTE€HKH 5 MM

Marepuan neranu: ctanb X18HI10T
[lepoxoBarocts: Ra = 0.32 Mkm
Tounocts pazmepos: 10 kBamuTer

Perynsipuslii pesibed U3 TpeXMEPHBIX
chepruecKux 3JIEMEHTOB Ha BHYT-
pEHHEl MOBEPXHOCTH TPYOBI.
Pa3mepsl: tuameTp seMeHTa B IUIaHe
5 MM, riryOuHa 3eMeHTa 1 MM, mar
anementoB 10 My (1o amune), 60° (1o
yray), nnuHa netanud 500 M, aua-
MeTp otBepctus 20 MM, TOIIMHA
CTE€HKH 5 MM

Marepuan neranu: ctanb X18HI10T
[IepoxoBarocTts: Ra = 0.32 Mkm
TourocTs pazmepos: 10 kBamuTer

MaccuB CKBO3HBIX Ma30B Ha JI€TaIH
U3 JINCTOBOTO MaTepuaia.

Pa3smepsl: mupuHa nasza 4 MM, ToJ-
miHa aetand 1 mw, miar mazos 18°
(mo yrny), nrHa aetanu 50 M, 1u-
puHa aetamu 50 Mm

Marepuan neranu: ctanb X18HI10T
[ITepoxoBarocts: Ra = 0.32 Mmxm
Tounocts pazmepos: 10 kBanurer




MaccuB CKBO3HBIX OTBEPCTHI Ha Je-
TaJu U3 JUCTOBOTO MaTepHalla.
Pasmepsl: nuametp orBepctus 0.5 mm,
tonmuHa aeranu 0.2 Mwm, mar oTBep-
cruii 1.5 MM, qimuHa getan 50 MM,
mupuHa aeranu 50 MM

Marepuain neranu: ctaib X18H10T
[IepoxoBarocts: Ra = 0.32 Mkm
Tounocts pazmepoB: 10 kBaauTeT

MaccuB 0TBEpCTHI B METAIUNIMYECKOM
CJI0€, PaCOJI0)KEHHOM Ha TUAJIEK-
TPUYECKOM OCHOBAHHH.

Pa3mepsl: tuamerp orBepetus 1 mm,
tonmuHa aetanu 0.2 M, mar oTBep-
crtuii 2.5 MM, annHa getann 50 M,
mupuHa aeranu 50 MM

Marepuan neranu: ctanb X18HI0T
[lTepoxoBarocts: Ra = 0.32 Mmxm
TounocTs pazmepos: 10 kBanuter

MaccuB IMJIMHIPUYECKUX BBICTYIIOB
Ha JIeTaJIi U3 JINCTOBOTO MaTepuana.
Pa3mepsl: tuaMeTp BBICTYIIOB 2 MM,
BbICOTa BHICTYNOB (.5 MM, 11ar BbI-
CTYNOB 5 MM, jyinHa fetanu 50 MM,
mupuHa aeranu 50 MM

Marepuan neranu: ctanb X18H10T
[IepoxoBarocTts: Ra = 0.32 Mkm
TourocTs pazmepos: 10 kBamuTer

®dopmooOpasyroias TOBEPXHOCTh
MaTpHIbl IITAMIIA, TPEACTABIISIONIAsT
c000#i TOBEPXHOCTH TIepexo/ia OT
KBaJpaTta K Kpyry.

Pasmepsl: cropona kBagpara 20 M,
nuameTtp kpyra 10 M, TonmuHa ne-
Tanu 15 Mm.

Marepuan neranu: ctanb X18HI10T
[ITepoxoBarocts: Ra = 0.32 Mmxm
TounocTs pazmepos: 10 kBanurer




[IleTouHoe yIUIOTHEHHE U3 MAacCHUBa
[IWIMHIPAYECKUX BBICTYIIOB.
Pa3mepsl: tuametp BhICTYIIOB | MM,
BBICOTA BBICTYIIOB 6 MM, AT BBICTY-
OB 2 MM, JUIMHA AeTanu 50 MM, IIu-
puHa aetanu S0 Mm

Marepuain neranu: ctaib X18H10T
[IepoxoBarocts: Ra = 0.32 Mkm
Tounocts pazmepoB: 10 kBaauTeT

10

JUInHHOMEpHas: KOHUYecKast TOBEepX-
HOCTbH (C MaJIOM KOHYCHOCTBIO) MaJIo-
ro AuameTpa.

Pa3mepsl: MUHMMaNbHBIA JUaMETP
koHyca 0.2 MM, MaKCUMaJIbHBIN Ua-
MeTp KoHyca 0.8 MM, JUIMHA KOHYyca
200 mm.

Marepuan neranu: ctanb X18HI10T
[lepoxoBarocTts: Ra = 0.32 Mkm
Tounocts pazmepos: 10 kBamuTer

11

OcTtpue Ha HWINHAPUYECKON MOBEpX-
HOCTH.

Pa3mepsi: ucxonusiit fuamerp 0.5 M,
JUIMHA 3a0CTPEeHHOM yacT 0.8 MM.
Marepwuan neranu: Boiabppam
[IepoxoBarocTts: Ra = 0.16 Mkm
TounocTs pazmepos: 10 kBamuTer

12

JInuHHOMEpHAas BHYTPEHHSS KOHUYe-
CKasi TOBEPXHOCTH (C MaJIoil KOHYC-
HOCTBIO).

Pa3mepsl: MUHMMAabHBIA JUaMETP
KoHyca 20 MM, MaKCUMaJIbHbIN 1Ha-
MeTp KoHyca 20.3 MM, JJIMHA KOHYCa
500 mMmM.

Marepuan neranu: ctanp X18HI10T
[IepoxoBarocTh: Ra = 0.32 Mkm
TounocTth pazmepos: 10 kpamuTeT
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[TokpeiTHE U3 3IEKTPOIIPOBOTHOTO
MaTepuana (MeTaia) Ha MOBEPXHO-
CTH JICTAJIM U3 JUDJICKTPUKA.
Pa3mepsl: mupuHa MPOBOJHUKOB 10 2
MM, BBICOTA MPOBOJHHUKOB 0.1 MM,
JuMHa aetanu 50 MM, IUprHA AeTaau
50 mm

Marepuan neranu: ctanb X18HI10T
[lTepoxoBarocth: Ra = 0.32 Mmxm
Tounocts pazmepos: 10 kBamuTer

14

®dopmoobpasyromias HOBEPXHOCTh
IIyaHCOHA LITamIla, [IPeICTaBIAoIas
co00#i OBEPXHOCTH Tepexo/ia OT
TPEYroJbHUKA K KPYTY.

Pa3mepsr: cropona TpeyrosbHuka 20
MM, nuameTp kpyra 40 MM, BeIcOTa
neranu 30 mm.

Marepuan neranu: ctanb X18HI10T
[lepoxoBarocTts: Ra = 0.32 Mkm
Tounocts pazmepos: 10 kBamuTer

15

PaBHOMEpHOE yTOHEHHE METaITuYe-
CKOTI'0 CJIOS HAHSCEHHOTI'0 Ha JUDJICK-
TPUYECKYIO MOJIIOKKY.

Pa3mepsl: HauanbHAS TOJIIUHA Me-
Tajxandeckoro ciaos 10 0.5 MM, ko-
HEYHasl TOJIIMHA METAJUTHYECKOTO
ciios 7o 0.02 MM, JTMHA TeTallk 10
200 MM, mmpuna aetanu 10 100 mm
Marepuan METaJuIMYeCKOro CIIos: HUl-
Kellb

[IepoxoBarocts: Ra = 0.32 Mkm
TourocTs pazmepos: 10 kBamuTer




