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TPEBOBAHUS K COAEPKAHUIO 1 O®OPMJIEHAIO KOHTPOJIBHOM
PABOTBI

B coorBercTBUM ¢ y4yeOHbIM IUTaHOM OakajaBp 3a0YHOIO OTJEJIEHHUS, H3y4aroLuil
JUCHUIUINHY «Pa3zpaboTka TEXHONOTrMYECKOro 3a/laHusl JJIs MPOEKTUPOBAHUS MAILUHBDY,
JOJKEH BBINOJIHUTh KOHTPOJIbHYIO padoTy. Llesnb BBINOJHEHHS KOHTPOJBHOM paboOTHI:
3aKPEIJIEHUE TEOPETUUECKUX 3HAHUN U YMEHHUHN MPUMEHATH MOJIYyYECHHBIE TEOPETUUECKHE
3HaHUA [IPU PELICHUN KOHKPETHBIX MPAKTUYECKUX 3aJaHUN.

TpeboBaHus K COJAEPNKAHUIO KOHTPOJBHOM pabOThl: TBOPYECKHUH, CaMOCTOSITEIbHBIN
MOJAXOJ K W3JI0KEHUIO MaTepuasna, YMEHHE BBIPA3UTh CBOE MHEHHE II0 BOIIPOCY;
HEJOMYCTUMO MEXaHMUECKOE MEePENUChIBAHNE MaTepHalia U3 YYCOHHKA U JICKIUH.

TpeboBanus K 0OPOPMIICHUIO KOHTPOJIBLHON PabOTHI:
- paboTa COCTOUT U3 TPEX 3aJaHUM:

1) pedepar - IpOOYKT CaMOCTOSATEIBHOM padOTHI CTyJEHTA, MPEACTABISIOIUNA cOO0M
KpaTKO€ H3JIOKEHUE B MHCHbMEHHOM BHUJE NOJYYEHHBIX PE3YJIbTATOB TEOPETHUYECKOrO
aHa/lu3a OIpeAeNIEHHOW HayyHOW (yueOHO-MCCIIEOBATENbCKOM) TEMBI, T[JE€ aBTOP
PacKpbIBAET CYTh UCCIEAYyEMOU MPOOIEMBbI, IPUBOAUT PA3IMYHBIE TOUKU 3PEHUS;

2) noknag - OPOAYKT CaMOCTOSITENIbHOW paOOThI CTYJEHTa, MPEACTaBISIONINI cO00M
nyOJIMYHOE BBICTYIUICHHWE II0 TPEACTABICHUIO TIOJYYEHHBIX PE3YyJbTaTOB PEIICHUS
oTpeIelIeHHOM y4eOHO-TIPAKTUIECKOM, Y4eOHO-UCCIIeI0BATENbCKON U HAYYHON TEMBI;

3) 3amava - mpoOJIeMHOE 3aJaHue, B KOTOPOM OOyYarOIIEMYyCs MPEIaraloT OCMBICITHUTh
peanbHy0 MpodeCCHOHATBHO OPUCHTHPOBAHHYIO CUTYAIIMIO, HEOOXOIUMYIO JIJIST PCIIICHHUS
JTAHHOM TTPOOJIEMBI;

- 00beM Kax0To0 3a1aHust 8—10 cTpaHUIl MEUaTHOTO WK PYKOIUCHOTO TEKCTA;
- TEKCTHI LIUTAT 3aKJIFOYAIOTCS B KABBIYKH M COMTPOBOKIAIOTCA CHOCKOW;

- B KOHLIE KOHTPOJIbHOM pabOThl MPUBOAUTCS CIIUCOK UCIIOIB30BAHHOM JINTEPATYPhI U
WHBIX UCTOYHUKOB MH(POPMALIMH B aJI(DaBUTHOM MOPSIKE;

- HEOPEKHOCTH B U3JIOKEHUHU U 0(OPMIICHUH HE JOIMYCKAIOTCS.

Bri6op BapuaHTa KOHTPOJIBHOM pabOThI OCYIIECTBIISIETCS MO CHELUUAIbHON Tabiuue, a
UMEHHO, TI0 IBYM IMOCJIETHUM IH(PpaM HOMEpa 3a4eTHON KHUKKHU CTYACHTA.



MeToauveckue yKa3aHus K BbINOJHEHUI0 KOHTPOJIbHOM padoThl

[Topsmok caMOCTOSATENIbHOM Pa0OTHI CTYACHTA HAJl TCOPETHIYECKUM BompocoM (pedepar) u
MPAKTUYECKUM 3aJIaHuEeM (JI0KIan):

1. BBINOTHEHHIO KOHTPOJIBHOW padOThl JOJKHO MPEAIIECTBOBATH CaMOCTOSATEIBHOE
U3y4YEHUE CTYIAEHTOM PEKOMEHJIOBAaHHOW JIMTEpaTypbl M JAPYTMX HCTOYHHUKOB
uH(popmalu, 0003HaueHHbIX B cnucke. [lo Xoay u3ydeHus AenaroTcsl BBINUCKHU LIUTAT,
COCTABJISIFOTCS MJUTFOCTPALIMK U TaOIUIIBL.

2. OTBeTHI HA TEOPETUIECKHE BOMIPOCHI JOHKHBI OTPAXKaTh HEOOXOAUMYIO B IOCTATOYHYIO
KOMIIETEHIMIO OakanaBpa, CoAepKaTh KpaTKue U 4eTkue (OpMYyJIUPOBKHU, YOSTUTEIHLHYIO
apryMEHTAIMIO, JI0KAa3aTeIbHOCTh W OOOCHOBAHHOCTh BBIBOJOB, OBITh JIOTHYECKU
BBICTPOCHBI.

3. PemeHne mnpakTHYECKUX 3a4ad  JODKHO  COINPOBOXKIATHCA  KPATKUMH, HO
MCYEPIbIBAIOIIUMH MOSICHEHUSIMU (apTYMEHTAMH).

KonTponeHas pabotra [okHa ObITh mHOpenctaBieHa Ha Kadeapy «Texnomorum
MAIIMHOCTPOEHUSD» HE IO3JHEE YE€M 3a 5 JHEW N0 Hadaja 3K3aMEHAllMOHHOW CECCHUM.
KontponwHas pabota, BeIoTHEHHAs 0€3 coOI01eHUsI TPEOOBaHUN WU HE TIOJIHOCTHIO, HE
3a4MTHIBACTCS M BO3BpaIaeTcs Ha JopaboTky. Eciu KoHTpoapHas paboTa BBITIOJIHEHA HE
0 CBOEMY BapuaHTy, TO OHAa BO3BpaIIaeTcs OakajaBpy IS €€ BBINOJHEHUS B
COOTBETCTBHMH C BapUAHTOM, YKa3aHHBIM B TaOJIHIIEC.

OneHka «3auTeHO» SIBJISIETCS JOMYCKOM K 3a4eTy IO COOTBETCTBYIOIIEH yueOHO
mucrutuinHe. PaboTa ¢ OleHKoM «He 3a4TeHO0Y J0JKHa ObITh JopadOTaHa U IPEICTaBIICHA
Ha MMOBTOPHYIO MPOBEPKY.



INPOEKTUPOBAHUE TEXHOJIOTHYECKOI'O MAPHIPYTA
MEXAHUYECKOMW OBPABOTKU 3AI'OTOBKHU

CocraBiieHne Mapuipyra o0padoTku 3aroroBku. Ero neias — q1ath oOmuii mian
00pabOTKH 3aTOTOBKH, HAMETUTD COAEPKAHUE ONEpaIMii TEXHOJIOTUUECKOTO Ipoliecca U
BbIOpaTh TUIl o0OOpynoBaHusA. Ilpum ycraHoBiaeHuM oOWEH MOCIEI0BATENbHOCTH
00paboTKM cHauajga o0padaThIBAIOT MOBEPXHOCTH, IPUHSTHIE 32 TEXHOJIOTUUECKUE Oa3bl.
3ateM 00pabaThIBalOT MOBEPXHOCTH B IOCIEI0BATEIBHOCTU, OOpaTHOM CTENEHH HUX
touHocTu. Ilocienneit obpabaThiBaTh Ty MOBEPXHOCTb, KOTOpas SBISETCS Hauboliee
TOYHOW. B mpOM3BOACTBE TOYHBIX MAIIUH MAapHIPYT OOpaOOTKM NENSAT Ha CTaJUU:
YEPHOBYIO, YUCTOBYIO U OTAENOYHYI0. Ha nepBoii CHUMalOT OCHOBHYIO Maccy MeTajuia B
BUJI€ TMPUIIYCKOB, BTOpasi MMEET MPOMEKYTOUHOE 3HAYCHUE, Ha MOCJIEeAHEH
obecrnieunBaeTcs 3aJjaHHasi TOYHOCTh U IIEPOXOBATOCTh MOBepxHOCTH. [Ipu pazpaboTke
TEXHOJIOTHYECKOT0 MapIIpyTa UCIOJIb3YIOTCS IBPUCTUUYECKHUE TTpaBmiia. PekoMenayercs
NepBOHAYaILHO 00pabaThiBaTh OCHOBHYIO HECYIIYIO YacTh. Hampumep, B AeTaisx TUIA
Tel BpalleHus o0OpabaThiBaTh OCHOBHYIO (HECYIIYl0) 4YacTh TOBEPXHOCTH,
NPEACTABISAIONIE IMOBEPXHOCTh BpPAIIEHUS, COOCHBIE C OCBbIO JETAIH, 3aTeM
MOBEPXHOCTH OcOoOEHHOCTeH (pe3pd, KaHAaBOK) W TaK HA3bIBAEMBIX HEBUOBBIX
MOBEPXHOCTEH (HEIEHTPAIbHBIX OTBEPCTHH, Ma30B, 3yOYaTHIX BEHIIOB U 1p.). B
HEKPYIJIBIX JETaJISIX IEPBOHAYAIBHO 00pabaThIBaTh MIIOCKOCTH, 3aT€M OTBEPCTHSL.

[IpenycmatpuBath JOCTYITHOCTh MecTa 00pabOTKH, HapUMep, Ppe3epoBaHHE 0
CBEPJICHMSI, TIPOTOYKA KaHABKU 0 3y00/10J0JIeHHs BHYTPEHHUX 3YObEB, CBEpJICHUE
OTBEpPCTHS 711 BBOAA KOHIIEBOM (pe3bl (Ppe3epoBaHms 3aMKHYTOTO KOHTYpa U T. 1.

[TocnenoBarenbHOCTh OOPAaOOTKM 3aBUCUT TaKXe OT CHCTEMBbl IPOCTAHOBKH
pa3mepoB. B mepByto ouepenn cieayer o0padaTeiBaTh TY MOBEPXHOCTh, OTHOCUTEIHHO
KOTOPOM Ha YyepTexe KOOPAUHUPOBAHO OOJIBIIEE YUCIO IPYTUX MTOBEPXHOCTEN.

[Ipuctymas k pemenuro 3a1a4u opOpMIICHUSI YepTekKa, CTYJACHT JOJIKEH MPExKIe
BCETO TIPEJICTaBUTh CIy)K€OHOE€ Ha3HAuYeHUE JIeTalh, KOTOPYI0 OH JIOJDKEH
cnpoekTupoBath. (B 3amaHusax mnpenjararoTcs JeTand, BCTpevaromuecs B 001IeM
MaIllMHOCTPOECHUHN ).

[IpennoxuB ciyxeOHOE Ha3HAYEHUE JETalM, BBIABISIIOTCS €€ OCHOBHBIE
MIOBEPXHOCTHU: WCIIOJIHUTEIIBHBIE, OCHOBHBIE M BCIIOMOIaTEJIbHBIE KOHCTPYKTOPCKHUE
0a3bl, 1 HOPMYITHUPYIOTCS TPEOOBAHUS K 3TUM ITOBEPXHOCTSIM.

[Tocne 3TOTO MPOAYMBIBAIOTCS OCOOCHHOCTH BCIIOMOTATEIbHBIX MOBEPXHOCTEM,
HEOOXOIUMBIX JIJIsl IPEANOIaraeMoro UCIoab30BaHus AeTan: PacoK, BEITOUEK, KAHABOK
U T. .

CoenuHuTENbHbIE TOBEPXHOCTH MPOEKTUPYIOTCSA MPOU3BOJBHO, CIIEAys OOLIUM
YKa3aHUAAM TPEIJIOKEHHOTO 3CKn3a. [Ipu IpoeKTHpoBaHMM [eTaau HMCHOJIb3YIOTCS
oOuue ykazanus 1o gopme OTAeNbHbIX TOBEPXHOCTEHN, PEKOMEHJOBAaHHBIE B JINTEPATYPE



[1].
OxoHYaTeNbHO YepTexk AeTanu opopmisieTcs ¢ coomoaenuemM Bcex Hopm ECKJI.

[Ipy BBINOJHEHUU 3a/laHUs TEXHOJOTMYECKUH MapuipyT (IIOCJIeI0BaTEIbHOCTD
00pabOTKN MOBEPXHOCTEH 3arOTOBKH) MPOEKTUPYETCSI, UCXO/sI U3 yCIOBUNM CEPUHHOTO
IIPOU3BOJICTBA.

Tak kak oOpaboTKa HE HOPMUPYETCA U HE 3a7aeTCsd 00bEM BBIMYCKa MPOTYKIIHH,
HE TPEJCTABISIETCS BO3MOXHBIM CIIPOCKTHPOBATh ONTHUMAIbHBIC OMEpAIiH, MOAITOMY
YCIIOBHO MPOEKTHPYIOTCS OTIEPAIINH, BKIIOYAIOIINE OJNH YCTaHOB. UepHOBas M YMUCTOBAs
00paboTka HanboJiee OTBETCTBEHHBIX MOBEPXHOCTEH IMJIAHUPYETCS K BBHINOJHEHHUIO Ha
pa3HBIX onepanusIx (XOTs Mo 3arpy3Ke 000pyJ0BaHUSI OHA MOTJIa OBl OBITH peanrn30BaHa
B TEUCHUE OJTHOU OIEPaLIUN).

3anauya (mpumep)

Ha ocHoBanum 3agaHHOro 3cku3a (puc. 1,a) cmpoekTupoBaTh pabOUMil YEepTEX
JeTanu, pa3padoTaTh TEXHOJOTMYECKUH MaplipyT oOpabOTKH ee MOBEpXHOCTEM,
noso0patb O0OpPYJOBaHUE W BBIYEPTUTH TEOPETUUYECKHUE CXEMbl Oa3MpOBaHUSA IS
KaXX/10M omnepanuu (€ciiyd Ha JIByX OIepalsaX MOXKET ObITh UCIOJB30BaHA OJHA U Ta Ke
cxeMa 0a3upoBaHMsl, TO OHAa BBIUEPUMBAETCS TOJIBKO JUIsl IEpBOM onepauun). Mcxonnas
3aroToBKa - IITAMIIOBKA U3 cTaju 45.
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Pewenue.

Ha ocHoBaHMM 3a7JaHHOTO ACKU3a, MOXHO MPEANOI0XKHUTh CIEAYIOIIEE CIIyKEeOHOE
Ha3HAUYCHUE JIeTaju: KpBIIIKA, PACMOJOKEHHAs CKOCAMU OIpeeIeHHBIM 00pa3om
OTHOCHUTEJIbHO TOUHOTO OTBEPCTHS D62 MM.

[TokazaHHass Ha 3CKHM3€ KaHaBKa TO3BOJISICT IMPEANONIOKUTh HEOOXOJAUMOCTh
COOJIIOICHUST TICPIICHINKYJISIPHOCTH TOpIla OTHOCHUTEIBLHO OCH IIeWku Bama D62f6.
MOXHO TIPEATONIOKUTh, YTO TOpIEBas IUIOCKOCTh IOBEPXHOCTH () 62 sBiIsercs
WCIIOJHUTEILHON TMOBEPXHOCTHIO, OrpaHUYMBAsT B MalIMHE TMOJIOKEHUE KOJbIA
MOIIUITHUKA B KOPITyCE.

MoOXHO CcYHMTaTh, YTO OCHOBHBIMH KOHCTPYKTOPCKUMH OazaMu SIBJISIOTCS
IIWIMHIPUYECKasi MOBEPXHOCTH ) 62, I0CKOCTh (uIaHIla U OUH U3 CKOcoB. BTopoii ckoc
ABIJISIETCSI BCIIOMOTaTeJIbHOM KOHCTPYKTOpPCKOM 0Oazoil. (MoxkeT ObIThb W BapHaHT
pEeIIeHus: 332 OCHOBHYIO KOHCTPYKTOPCKYIO 06a3y IPUHUMAETCSI OJTHO U3 TPEX OTBEPCTHIH,
HO TOT/1a 9TO OTBEPCTHUE HE MMEJI0 ObI 36HKOBKH 0T TOJIOBKY 00Ta). CIIpOeKTUpOBaHHAS
JeTaab oka3aHa Ha puc. 1, 6.

Texnomornyeckuii  MapmpyT pa3pabaThiBaeTCs Ha  OCHOBAaHMHM  OOIIUX
pexkomenpanui [1-4].

Ha mepBoii omepaiuu TEXHOJIOTHYECKOTO TpoIecca peKoMeHayeTcsi o0padboTaTh
MOBEPXHOCTH, KOTOpPBIE B JallbHCHUIIEM MOTYT OBITh HCIIOJIb30BaHBI B KayeCTBE
YCTaHOBOYHBIX 0a3 Ha OOJBITMHCTBE onepanuii (puc. 1, B).

TakuMu  TOBEPXHOCTSIMU  SBISIFOTCS  MOBEPXHOCTH 2, [/, KOTOpble H
00pabaTbIBaIOTCS HA TOKApPHOM CTaHKe. 3a 0a3y Ha NEpBOM omeparuu MPUHUMAIOTCS
MOBEPXHOCTH 3, 4, MpUYEM OCHOBHOM 0a30BON MOBEPXHOCTHIO MOXKET OBITh INIOCKOCTb
4, koTopast GopMUpPyETCs B OJJHOM MOJIOBUHKE IITaMIla U He uMeeT 0010s. [loBepxHOCTh
2 obOpabaThIBaeTCs C JOCTATOYHO BBICOKOM TOYHOCTHIO. Tak Kak JieTallb UMEET HU3ZKYIO
TBEPAOCTh, OKOHYATENbHAasi 00paboTKa MOBEPXHOCTH 2 MOXKET OBITh OCYIIECTBIICHA
JE3BUMHBIM ~ MHCTPYMEHTOM, YTO COKpPaTUT YHCIO €AUHHUL HEeoOXOJUMOro
o0opynoBanusi. OKoHYATENbHYI0 00pa0OTKY ATOM MOBEPXHOCTHU CIIEAYET MPOU3BECTU B
KOHIIE TEXHOJIOTHYECKOTO MaplipyTa.

Omnepanuu CBepJICHUs OTBEPCTHH U (Ppe3epoBaHUsI JTBICOK MOXKHO ITPOU3BECTH B
mo0oit mocienoBarenbHOCTH. [IpuHATO penieHre cHavana Ha cranke ¢ UITY mpoussectu
00pabOTKy CUCTEMBI OTBEPCTUH 9, 3aTeM (Ppe3epoBath noBepxHoctu 10, mpuHsB 3a 6a3y
MOBEPXHOCTH 2, 5, 7. Ha nocinenneil onepanny TEXHOJIOTHUYECKOTO MAPIIPYyTa HA CTAHKE
¢ UIIY ocymectBisgercs yuctoBas 00OpabOTKAa HCIOJHUTEIBHON IMOBEpXHOCTH 1 u
OCHOBHBIX KOHCTPYKTOPCKMX 0a3 TMOBEpXHOCTEW 2 W 7 W psAga BCIOMOTATEIbHBIX
noBepxHocTeit: 8, 9.



Pa3zpaboTanHblii TEXHOJIOTUYECKUN MapUIpyT MpeAcTaBieH B Ta0l. 1.

A-A _P% SR )
[
g [ T =
RS o 8271 ‘
r El
Re08 @ o
E 952 X
m -
Jomb 29
% 51
1
™
i HB 220 ] /7)3
Z HeyrazauHsie omknoHeHUs 15
pa3vepod Banch - t, ocmansksix £% g*
Muam | Moen | Mesaessd
Frag| Tocm | 0 gonar (Torry | fformg
= Draney /
g e [ Acmnd
A £mars 45 FOCT 150-88

Puc. 1,0




Taommma 1

Howmep . Tec;pe‘mqecm cxeMa g
i CopepixaHHe OnepalnHH — O6opyzoBaHHe
005_ UepHoBasg odrouka 1.2.7. o oo i
TOKapHAasg A Crarox 16K20
Bazrr 3.4. S\
9epHOBas
010 YepHOBasA H YHCTOBAA
Bk N obTouka 3.4.6. Cra=oxk 16K20
P Bazer 1.2.
.::;. l('
Caepienne u AN,
: //(@ 1.1\
ol e / \i\., Cranok 2P135®2-1
CBEpPIHIBHAA | OTBEPCTHH 5. i W
Bas 2,7, < @)
|‘I\l'}\ i’ /
\\©_ i _,//
& L
UepHOBOE H YHCTOBOE /,)\|
2 e
020 d)pe?.e_ponarme IBYX Cratiox 6PSIT
dpezeprHas aeIcok 10. poy
Baze1 2.5.7. ' ‘-&1:"1'“] A
s ;,15“
@ Y
k‘_:’ N
YucroBasg 00TOUKa 2. %
025 THCTOBAA IIOAPE3Ka
9HCTOBAA T_OPHOB 1.7 abpatarxa ) > TAS Ctanok 16K20%3
- KAaHaBKH 8. cHATHe dacku | A
TOKapHAas )
9. ToHKag 00TOUKA 2.
basmr 3.4 i ] |




& 7
\\ /
s /s w
RS
— A
[T 1
i/// |II|

[ |
~

Puc.1, B

WuuBuayanbHble 3ajaHus (HOMep BapuaHTa BEHIOMPATh B COOTBETCTBUU C
HOMEPOM B CITUCKE T'PYTIIbI)

Ha ocHoBaHWM 3aJaHHOTO A3CKHM3a CIPOCKTUPOBATH PabOUYMil YEpTEkK JeTajH,
pa3paboTaTh TEXHOJOTHYECKHA MapIIpyT OOpabOTKH €€ TOBEPXHOCTEH, IMoao0paTh
000pyI0OBaHUE U BEIYEPTUTH TCOPETUUCCKUE CXEMbI 0a3UPOBAHUS JIJIS KAXKIOU OTepaliuu
(ecnm Ha ABYX OIepanusiX MOXKET ObITh UCITOJIb30BaHa OJIHA U Ta K€ cXxeMa 6a3upoBaHuUs,
TO OHA BBIYEPUYMBACTCS TOJIHKO JJISI TICPBOM OTEPAIIHH).
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