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MPOEKTUPOBAHUE CTAHOYHBIX IPUCIIOCOBJEHUI

OBIIUE ITOJTOKEHUSA

Kypcosas pabota siBisieTcst 3aBepiaromnieid paboToi 00yJaronuXxcs 1Mo N3y4YeHUIO
TUCUUTUIHHBL « TexHonornyeckass 0CHacTKa». Ero OCHOBHOE Ha3HAUYEHHE 3aKIIF0UAETCS
B KOMILJIEKCHOM OIICHKE 3HAHUM, TOJyYEHHBIX CTYJIEHTOM 3a BPEMs U3yUEHHUS ITOU
JTUCIUIUIMHBI U B PEIICHUH Y4eOHO-TTPOU3BOICTBEHHOMN 3a/1a4M, CBSI3aHHOM C
IPOEKTUPOBAHUEM CTAHOUYHOTO IIPUCTIOCOOJICHHUS.

1. IIEJb U 3AJTAYN

[{eas paboOTBI COCTOUT B MPUMEHEHUH TEOPETHUECKUX 3HAHUM ISl peLIeHUs
OPAaKTUYECKOM 3a]1auu 1O MPOEKTUPOBAHUIO CTAHOUHBIX IPUCIIOCOONIEHUHN AJIs
Pa3JIMYHBIX TUIIOB CTAHKOB B YCIIOBUSX COBPEMEHHOI'O IIPOU3BOCTBA.

3aaun COCTOST B MOJIYYEHUH HABBIKOB CAMOCTOSITENIBHOM paObOThI ITPH
IIPOEKTUPOBAHUH TEXHOJIOTUYECKOW OCHACTKU U B OBJIAICHUN METOIUKON
MIPOEKTUPOBAHUS CTAHOYHBIX MPUCIIOCOOJICHU.

2. COCTABHBIE HYACTHU KYPCOBOI'O ITPOEKTA

2.1. PacuertHasi, mpeACTaBICHHAsS B BUJE PACYETHO-TIOSICHUTEILHOM 3aICKU
(PIT3) B 06bEME 15-25 c.

2.2. Tpaduueckas B BUIE YepTexka OOIIETO BUa CTAHOYHOTO
MPUCIIOCOOJICHUS, BBHITIOJIHEHHOTO Ha (hopmare Al, acku3a netanu ¢
pasMepaMu U JOITyCKaMH, a TaK)Ke BO3MOKHO JOTIOJTHEHHOTO CXeMaMH H
Ta0IUIaMH, WITIOCTPUPYIOIIUMHU COOTBETCTBYIOIIME pa3aeisl PU3.

2.3. TutynpHBIN JIUCT TIPEICTABICH B MPUIOKCHUH A.

2.4. bnaHk 3a1aHus B IPUIOKESHNH b.

3. HCXOJAHBIE JAHHBIE JJIS1 IPOEKTUPOBAHUS

Hcxomabie JaHHBIE SBISIOTCS] COCTABHOM YaCThIO TEXHUYECKOTO 3aJjaHus Ha

KypCOBO€ MPOCKTHPOBAHNUE 1 BKITOYAOT:

3.1. UYeprex meranu (3arOTOBKH);

3.2. Mogenn cTaHka;

3.3. Tunopasmep pexyuiero MHCTpyMeHTa U MapKy HHCTPYMEHTAIBHOTO
MaTepuana;

3.4. Tun npousBOJICTBA;



3.5. TocTel 1 HOpMANH HA JETATH U Y3716l CTAHOYHBIX MTPUCIIOCOOICHHH,
aJIbOOMBI HOPMAJIM30BaHHBIX KOHCTPYKIIMIA TPUCIIOCOOICHUH, acopTa
WU TAaHHBIC O pa3Mepax MOCa0uHbIX MECT CTAHKOB;

3.6. IlepedyeHb 0cOOBIX YCIOBUH MPOEKTA, B TOM YHCIIE: TUNIAHUPYEMBIH IEPUOJT
MIPOU3BOJICTBA U3IEIHS, KOI(DMOUIIMEHT 3aTOTOBKH IPUCIIOCOOICHUS,
pa3mep 0bpabaTbiBaeMOi TOBEPXHOCTH JI€TAJH, 10 KOTOPOMY
BBITTOJTHSIETCS IPOBEPOYHBIA pacdeT TOYHOCTH MTPHUCIIOCOONICHHS U JIP.

Ilpumeuanue: B NCXOMHBIX TaHHBIX TEXHUYECKOTO 33aHUS HE IIPECTaBIICHBI
OIlepalMOHHas KapTa ¢ ONEPAIlMOHHBIM 3CKU30M, a TAK)XKE BU]] 3aTOTOBKH B CBSI3U C
OPUHATHEM CIENYIOIUX TOMYIICHHI:

1.IIpucnocobnenue npoeKTUPYETCs JIs BHIITOJIHEHUS ONlEpaliuy Ha
3aBepIIAOIIEH cTaguu 00pabOTKH JieTanu(4epTex 3aroTOBKU HE TpeOyeTcs).

2 IIpoexkTupoBaHue NpUCHOCOOIEHUS BKIIIOUAET, B TOM YHUCIIE, ONIPEIeIICHUE
TPYAOEMKOCTH BBITTOJHAEMOM OIMEpaliy, COCTaBICHUE CXEMbl YCTAHOBKH 3arOTOBKH,
pacueT pexuma 00pabOTKH, ONpeieIeHUE CUI U MOMEHTOB PE3aHMsL.

4. TPEBOBAHUA K ITPOEKTUPOBAHNIO CTAHOYHBIX
NPUCIHOCOBJEHUM.

4.1. O0mue TpeOoBaHMs.

4.1.1. KoHCTpYKIIMU CTAHOYHBIX TPUCHIOCOOIECHHI TOJIKHBI OBITh HE TOJIBKO
IIPOTPECCUBHBIMU, HO U PEHTA0ETbHBIMH, TEXHOJIOTUYHBIMHU B U3TOTOBIICHUH,
HAJICKHBIMHU B SKCIUTyaTallUH.

4.1.2. TIpoeKTUpOBaHUIO CTAHOUYHBIX MPHUCIIOCOOIECHUH TOKHO MPEIIIECTBOBATh
THIATENIbHOE U3yUYE€HHUE U aHAJIU3 KOHCTPYKIIMHU AaHAJIOTMYHBIX CITY>KEOHOMY
Ha3HAUYCHUIO 10 aarOoomam [1,2] Texuudeckoit ureparype [3,4,5], a Takke 10 MecTy
MPOU3BOJICTBEHHOM MPAKTUKHU CTYICHTOB.

4.1.3. He momyckaeTcsi BEIYEpUYHBAHUE B KyPCOBOM MPOEKTE N3BECTHBIX
KOHCTPYKIIMI MPUCTIOCOOTIEHUH 06€3 MX U3MEHEHHUS TPUMEHUTEIHHO K YCIIOBUSM
npoekTa. KoHCTpyKIust mprcoCcOONIeHUs TOJDKHA SBISTHCS PE3YAbTaTOM
CaMOJICITEIILHOCTH TBOPYECKOM pabOTHI CTYy/IEHTa U OTBEYaTh COBPEMEHHOMY YPOBHIO
Pa3BUTHUS TEXHUKHU.

4.1.4. TIpoekTupOBaHUE CTAHOUYHOTO MTPUCIIOCOOJICHUS JOJKHO CBOJUTCS K
pa3paboTKe KOHCTPYKIIMH, COCTOSIIIEN U3 CTAHIAPTHBIX JE€TalIel U y3JI0B, C YUETOM
TUTOBBIX perienuit. [Ipucnocobiaenue n0mKHO, IO BO3MOXXHOCTH, cojiepkarh Ha 60-
80% roCcTUPOBAHHBIX U HOPMAJIM30BAHHBIX JeTajei, a Takxke aeraineid Y CII u CPII.

4.1.5. HemocpeacTBEeHHO MPOSKTUPOBAHUE CIIETYET HAYMHATH C BEIOOpA IPOTOTHUIIA
KOHCTPYKIIMH U COCTABIICHUS MPUHITUTTHATHHOM(PACIETHON ) CXEMBI MPUCITIOCOOICHUS.

4.1.6. Ilpu KOHCTPYHUPOBAHUH CIIEAYET YUUTHIBATH OCHOBHBIE TPEOOBAHUS,
KOTOPBIM JOJHKHO YAOBIETBOPATH MPUCTIOCOOIEHUE, ITO- 00ecTieYeHUE 3aJaHHON



TOYHOCTH 00pabOTKH, COOTBETCTBUE CBOEMY CITY>KEOHOMY Ha3HAYEHUIO, 00JIEryeHre
Tpyna pabounx, 6€30MacHOCTH PabOThI, JIETKOCTh PEMOHTA, SKOHOMHYECKAs
1e1eCO00Pa3HOCTb.

4.2. TpeboBaHMs K TPOSKTUPOBAHUIO MPUCTIOCOOIEHUH 11 cTaHkoB ¢ YITY.

4.2.1. Ha crankax ¢ UITY nanbonee nenecooOpa3sHO TPUMEHSTh
nepeHanaXxuBaeMble MPUCIIOCOONICHHUS: YHUBEPCATIbHO- COOPHBIE,
CHEIHAM3UPOBAHHBIC YIIPOIICHHBIE MPUCTIOCOOICHUS.

4.2.2. TlpucniocoOienus 1yt 00pabOTKH Ha CBEPIUIIBHBIX, PPE3epPHBIX, PACTOUHBIX
crankax ¢ UITY koMIIekTyroTcs, Kak npaBuio, u3 anmeMeHToB Y CII.

4.2.3. ]Ins cokpallileHust BpeMEHH Ha YCTaHOBKY 3arOTOBKH U €€ CHATHE, ITH
IPUCTIOCOOICHHUS 11€71eCO00Pa3HO JOMOMHITH THPABIMUYECKUMU 3aKUMHBIMU
AIIEMEHTaMHU.

4.2.4. ITpucniocobnenne 6a3upyeTcst Ha CTOJIE CTaHKA Ha TPU MPU3MATUUYECKHE U
MATUHAPAYECKHUE TITOHKH, TIOCPEACTBOM ABYX IITHIPEH WM IITHIPS U IIMTOHKH. B
OTIENBHBIX CIIyJasX UCIIONB3YIOT HAKIAHBIC TUTHTHI 6, SBISIOIINECS YHUBEPCATBHON
0a30BOI1 YACTHIO MEpEHATAKNUBAEMBIX TPUCTIOCOOTICHHIM.

4.2.5. Cnenuduka npoeKTUPOBaHUS TPUCTIOCOOIECHMH JIJ1st cTaHKoB ¢ UITY
omnucaHa B padotax[6],[7].

5. HOCIEJOBATEJIBHOCTbB ITPOEKTUPOBAHUSA CTAHOYHbBIX
MNPUCIOCOBJEHUN

[IpoexTupoBanue cieayeT HaunHaTh ¢ IpopaboTku myHKTOB 4.1.2. u 4.1.5. ¢ Tem,
9TOOBI 0O0CHOBAHHO TMOJIONTH K BEIOOPY CXeMbl 0a3UpOBaHUS U 3aKPETLICHUS
3arOTOBKH M OIpeJeNIeHUs Cuil 3akuMa. Takum 00pazoMm, JJOTHUYECKU BbICTPAUBAETCS
cieayronas Nocie10BaTeIbHOCTh MPOEKTUPOBAHMS CTAHOYHBIX PHUCIIOCOOICHUN.

5.1. Be160op npoToTHIIa KOHCTPYKIIMK U COCTaBIIEHUE
MPUHIUIINATIBHON(PACUETHON) CXEMBI PUCTIOCOOIEHUS.

5.2. CocTaBneHust CXeMbl YCTAHOBKH, BKITIOYAIOIICH cXxeMy 0a3MpOBaHHS U CXEMY
3aKPETUICHHS] 3aTOTOBKH.

5.3. OmnpeneneHue TUIa ¥ pa3MEepPOB YCTAHOBOUHBIX AJIEMEHTOB MPHUCIIOCOOICHHUS,
MX YHCJIAa U B3AUMHOTO PACHOJIOKEHUS.

5.4. Pacuer pexxuma pe3aHusi ¢ ONPEACIICHHEM CHII | MOMEHTOB PE3aHHUS.

5.5. CocraBneHue cxeMbl ICUCTBUS CUJI U MOMEHTOB Ha 3arOTOBKY, BEIOOP TOUKHU
NPUJIOXKEHUS U HAIIPABJICHUS CUJIBI 325KMMa U PACUET €€ BEJIUUUHBI.

5.6. Pacuer nmorpenrHocT 3akperieHusl.

5.7. ITocTpoeHne pacueTHOM CXeMbl CHIIOBOTO( MEPEAATOYHOT0) MEXaHU3Ma
npucnocoOnenus. Pacuer cunsl W, pa3BuBaeMoi CHIIOBBIM UCTOYHUKOM. BB1OOp THIA
CUJIOBOT'O MCTOYHHUKA U OIPEAEIIEHUE €TO Pa3MEPOB.

5.8. Bribop THMma 1 pa3mMepoB 3IEMEHTOB AJIs OTPEACTICHHUS U HallPaBICHUS
PEXKYIIEr0 UHCTPYMEHTA.



5.9. BriOop HE0OXOAMMBIX BCTIOMOTaTEIbHBIX YCTPONCTB, YTOUHEHHUE UX
KOHCTPYKIIMHU, PA3MEPOB, PACIIOIOKEHUS.

5.10. Pa3paboTka o0111ero Bu1a MpucriocoOIeHusl.

5.11. Pacuet npucnocobaeHus Mo 00ecredeHn0 TOYHOCTH OJIYYSHHUS Pa3MepOoB
00paboTaHHOM MOBEPXHOCTH.

5.12. Pacuer Ha MPOYHOCTH U U3HOCOYCTOMYMBOCTh HanOOJIee HArpy>KEHHBIX
AJIEMEHTOB MPHUCIIOCOOICHUSI.

5.13. Onucanue ycTporcTBa IPUCIIOCOOICHUS M IPUHITUIIA €T0 JICHCTBUS.

6.PEKOMEH/JIAIIUA 110 COAEPKAHUIO PA3/IEJIOB
MPOEKTUPOBAHUSA CTAHOUYHBIX TPUCITIOCOBJIEHUI

6.1. Beibop mpoToTHIia KOHCTPYKITUU U COCTABICHUE MPUHIMITHAIIBHON CXEMBI
MPUCTIOCOOJICHHUS.

B cooTBeTcTBUY C 33JaHHBIM THIIOM MPOU3BOJICTBA PACCMATPUBAIOTCS BO3MOKHBIC
THUIIBI CTAHOYHBIX MPUCTIOCOOJICHUMN, TPUMEHSIEMBIE /I MEXaHUYECKO 00pabOTKH B
JTAHHOM ClTy4dae- CTENeHb X MexaHu3anuu. Ha ocHOBaHMY TPOBEIEHHOTO aHaIM3a
JieJIaeTcsl BBIBOA O 11eJ1IeCO00pa3HOCTH BBIOOPA COOTBETCTBYIOIIETO THUIIA
MPUCTIOCOOTICHHS U CTIOCO0a €T0 MEeXaHU3alUU. YKa3bIBACTCS KOIMYECTBO
OTHOBpEMEHHO 00pabaThIBa€MbIX B MMPUCTIOCOOIEHUH 3aTOTOBOK (MHOTOMECTHOCTD
npucnocobienus ). [Ipu BEIMOIHEHNN JAHHOTO BOIIPOCA CIEAYET UCIIOIb30BaTh
mureparypy [1,2,3].

6.2. CocTaBneHue cxeMbl ycTaHOBKH. OnpeieieHre MOrperHOCTH 0a3upoOBaHHUsL.

[Tpu n300pa>keHNM TEXHOJIOTHYECKUX 0a3 Ha CXeMe YCTaHOBKHU HEOOXOIMMO
pyxoBoactBoBatkesa [[OCT 3.1107-81. Onpenenenrie TpeOyeMOro KOJIniecTBa
TEXHOJIOTUYECKUX 0a3, UCMONB3yEeMbIX MPH 0a3MPOBAHUM 3aTOTOBKH, TOJKHO
MPOM3BOAUTHCS C YUETOM MpaBUIIa MIECTU Touek [8]. s cBeieHus K MUHUMYMY
MOTPEIIHOCTEN 0a3UPOBaHUSA CIETyeT PYKOBOACTBOBATHCS MPUHIIUTIAMH 0a3MPOBAHMS:
MIPUHITUTIOM COBMEIIEHUS 0a3 W IPUHITUIIOM ITOCTOSIHCTBA 0a3bl.

[Ipu onpenenennn MOrpenTtHOCTEN 6a3UPOBAHUSI CIIEAYET MOJIb30BATHCS
uctoaHukoMm [9].

6.3. Onpenenenue Tuma U pa3MepOB YCTAHOBOYHBIX 3JIEMEHTOB MPHUCIIO COOJICHNUS,
WX YHCTIA ¥ PACTIONIOKCHHUSI.

Tum ycTaHOBOUHBIX DJIEMEHTOB OMPEAEISETCS B 3aBUCUMOCTH OT (POPMBI U
TOYHOCTH 0a3UPYIONINX TOBEPXHOCTEH 3aroTOBOK. Tak, HampuMep, eciiv 6a3upyromias
TIOBEPXHOCTh 3arOTOBKH TJIOCKAsI, TO B KAUE€CTBE YCTAHOBOYHBIX JIE€TANCH MOXKET
OBITH MIpENCTaBICHO HECKONBKO pasHoBUAHOCTEH mThIpe(I’OCT 13440-68. 13441-68.
13442-68), onopubix mnactuH(I'OCT 4743-68), onopHBIX mIaiio.

CrnenoBarenbHO, TpEOyeTCs IPOBECTH 0OOCHOBAHME BHIOOPA OTHOM U3
Pa3sHOBUIHOCTEN YCTAaHOBOYHBIX JeTanel. [Ipy aTom npennodrenue ciueayer oTaaBarb
CTaHJApTHBIM U3fenusM. Eciu, B cuity psiia NpUYuH, NPUMEHUTh CTAHIapTHYIO



YCTAaHOBOYHYIO JIETAJIb HE MPEICTABIIAECTCS BO3MOXKHBIM, TO CJIEyeT CKOHCTPYUPOBAThH
OpUTHHAJIBHYIO eTallb U nipeacTaBuTh B PII3 yeprex 3Tol AeTanu ¢ ykazaHuem
TpeOOBaHUI K €€ U3TOTOBJICHHUIO, MaTepHaly U TepMOOOpadOTKe.

Yuciio 1 B3aMMHOE PacIoiOKEHNE YCTAaHOBOYHBIX JeTalleld onpeesseTcs
CXeMoU 0a3upoBaHMs 3arOTOBKH (cM. 11.6.2.)

6.4. Pacder pexxnma pe3aHus, ONpeaesieHue CUl 1 MOMEHTOB PE3aHusI.

NcxonubiMu JaHHBIMU JIJIS1 pacdeTa pekruMa pe3aHus U ONpeIeNICHUs CUIT U
MOMEHTOB PE3aHMUsI SIBISIFOTCS: MaTepHall, BUJl, COCTOSIHUE 0OpabaTbiBaeMoi
MOBEPXHOCTHU U pa3MEPbI 3aTOTOBOK, PEXKYIIIETO UHCTPYMEHTA, pa3Mep, TOYHOCTh U
IEpPOXOBATOCTh 00PA0OTaHHON MOBEPXHOCTH, CIOCOO KPEIJICHUS 3aTOTOBKU B
PUCTIOCOOJICHUH U MOJIETb CTaHKA, HA KOTOPOM BBITIOJHSETCS MEXaHUYECKast
00paboTKa.

BenuunHy ¢l 1 MOMEHTOB pe3aHus ONPEACIISIOT 1o (hopMyiaM TEOPUHU pPEe3aHUs
METaJUJIOB WJIM BEIOMPAIOT 110 HOPMAaTUBHBIM cripaBoyHukaM. Hanpumep, B [13] ¢ 83
JaHbl GOpPMYIBI JIsl pacdeTa CKOPOCTH U CUJT Pe3aHrs OCHOBHBIX BUJIOB 00pa0OTKHU Ha
(b pe3epHbIX, TOKAPHBIX, CBEPIHIIbHBIX, NUTH(OBAIBHBIX U JIp. CTAHKAX.

6.5. CocTaBieHue CXeMbI IEUCTBHS CHJI U MOMEHTOB Ha 3ar0TOBKY, BBIOOP TOUKH
NPUJIOKEHUS U HAMPABIICHUS CUJIbI 32KMMA U PACUET €€ BEJTUYUHBI.

[Ipu cocTaBneHnn pacueTHOM CXEMBbI CUJI U MOMEHTOB, JEUCTBYIOIIMX B MPOLIECCE
00pabOTKU HA 3aTOTOBKY, HEOOXOAMMO BBITIOJIHUTH 3CKU3 3arOTOBKH, YKa3aTh
KOOPJIMHATHBIE OCHU, U300pa3UTh BCE CUJIbI, ICUCTBYIOIIME HA 3aTOTOBKY: CUJIBI U
MOMEHTBI PE3aHUsl, 3A)KUMHBIE YCUIIHSI, PEAKIIUU OTIOP, CHJIbl U MOMEHTBI TPEHUSI B
MeCTaX KOHTAKTa 3aTOTOBKH C YCTAHOBOYHBIMU AJIEMEHTAMH U 3aKUMHBIMU
YCTPOMCTBAMH, CUJIbI MHEPLMU YUUTHIBATh B TOM CIIy4ae, KOra UX BEJIMUUHbI
coctasisitor 6omnee 10% ot cuit pezanus.

PacueTHyr0 cXeMy CUJT COCTaBUTH ISl HanboJiee HeOIaronpusaTHOTO BapyuaHTa
MECTOPACTIOIOKEHUS PEKYIIETr0 MHCTPYMEHTA 10 JUIMHE 00padaTbiBaeMon
MMOBEPXHOCTH, TIPU KOTOPOM JIJIsl yAep KaHUsI 3aTOTOBKU OT TIEPEMEIISHUs U TTOBOPOTA
MO/ ICUCTBUEM CHJIBI Pe3aHUs TPEOYETCs MPUIIOKUTH HAUOOJIbIIIEe 3aKUMHOE YCUITUE
Q [8].

Jlyist onipeienieHrst BETMYUHBI CHITHI 3akuMa Q HE00X0TMMO COCTaBUTh CUCTEMY
YpaBHEHUI CTAaTUKH, T.€. yPABHEHUI CUJI 1 MOMEHTOB U3 YCIOBUSI PABHOBECHUS
3aroTOBKH (KOJIMYECTBO YPABHEHUH JIOJDKHO OBITH PABHO KOJIMYECTBY HEM3BECTHBIX B
pacdeTHOi cxeme) [8]. Hanee onpenenuts BEIUUMHY 3aKUMHOTO ycumus Q, peras
CHUCTEMY YPaBHEHHI CUJI 1 MOMEHTOB.

Benuunny 3axumMHoro ycunus Q HeoOX0AMMO YBEJIUUUTh, YMHOXKAs Ha
ko3¢ dunuent 3amaca K. Meronuka omnpenenenus BennuuHbl kodddunmenta K
npenyiokeHa B paborax [8,14,16].

6.6. Pacuer morpentHoCcT 3aKperieHusl.
[TorpemHoCTh 3aKpeneHus B 3HAYUTENbHON MEpE 3aBUCUT OT HAPABJICHUS
JEUCTBUS CUJIBI 3aKPEIUICHHS 3aroToBKU. Eciu cuna 3akperieHus HarpaBieHa



napaJuleJIbHO U3MEPUTENLHOM 0a3e BbIAEPKMBAEMOI0 pa3Mepa, TO MOIPEIIHOCThIO
3aKpEIJIEHNs B 3TOM CIIy4ae MOXKHO IpeHeOpedb. B MpoTUBHOM cilydae MorpenHocTb
3aKpPEIJIEHUS s MOKHO OIIPEEINUTD IO 3aBUCUMOCTSAM WM 110 TabnuuaM. B oOiem
BHC 3=30+3m)

I'ne 5, — OCHOBHAs cily4aliHasi COCTABIAONIAS OTPEIIHOCTH 3aKPEIUICHHUS;

sw — CUCTEMAaTHYECKast 3aKOHOMEPHO M3MEHSAIOIIASACS OTPENTHOCTD

3aKpEIUICHHUS], CBSI3aHHAs C U3BMEHEHUEM (POPMbI IOBEPXHOCTH KOHTAKTa MPU U3HOCE
YCTaHOBOYHOTO IeMEHTa. Pacuer 3TUX COCTaBIAIOINX NPUBOAUTCS B [14].

BennunHa NOrpemHoCTH 3aKpEIVICHUS 3aBUCUT OT HETIOCTOSHCTBA CUJIBI 3KUMA,
HEOJHOPOAHOCTU BOJHUCTOCTHU M IIEPOXOBATOCTH 0A30BbIX OBEPXHOCTEN B NAPTUU
3aroTOBOK. YBEIMYEHHUE IIOMIAAN IPUBOAUT K YMEHBIICHUIO KOHTAKTHBIX
IIEPEMEILICHUMN.

6.7. [TocTpoeHne pacyeTHOM CXeMbl CHIIOBOTO(IIEPEIATOUHOTO) MEXaHN3Ma
npucnocoOnenus. Pacuer cuinsl W, pa3zBuBaeMoil CHIIOBBIM UCTOYHUKOM. BbiOop Tumna
CHUJIOBOTO MCTOYHUKA U OIIPENEIIEHNE €T0 Pa3MEPOB.

ITocTpoeHne pacyeTHONW CXEMBI CUIIOBOIO MEXaHU3Ma IPOU3BOJUTCS aHAJIOTUYHO
1.5.6. PazMepsl cHII0BOro MEXaHU3Ma OPUEHTHPOBOYHO MOXKHO OIPEIEIIUTD,
UCTIOJb3Ysl CXEMY MPUCTIOCOOEHUS C LIETbI0 COCTABICHUS CUCTEMbl YPaBHEHUS
CTaTUKH I CUJIOBOIO MEXaHN3Ma, PEIINTh COCTABIEHHYIO CUCTEMY YPABHEHUN U
ONPENENIUTh BEIMYMHY CHIIbI W, pa3BUBa€MOM CHUIIOBBIM UCTOYHUKOM.

OnpenenuTp pa3Mepsl CUIIOBOTO y3J1a MO BEJIMYMHE CUIIBI, Pa3BUBAEMOU
CUJIOBBIM MCTOYHUKOM. K TakuM mapameTpam OTHOCATCS rabapUThl CUIIOBOTO
MCTOYHUKA, pa3Mepbl JuadparMbl MHEBMOKAMEPHI UJIM COOTBETCTBYIOIINE JIEMEHTHI
IPYTUX CHUJIOBBIX UCTOYHHUKOB.

[Ipu ucnonp30BaHNU B KOHCTPYKLIUU TPUCTIOCOOTIEHNSI HOPMAJIU30BAHHOTO
CUJIOBOTO UCTOYHMKA HEOOXOIMMO CPABHUTH MOJYUYEHHYIO B PE3YJIbTaTe pacuyera
BennMuKHy ycriius W ¢ BennuuHoil W1, pa3BuBaeMoro BbIOpaHHBIM CHIIOBBIM
rnctouHuKoM. [Ipu cpaBHEHUU BEJIUMUUH JIOJKHO coOmonaThes yeiaoBue W<WI.

6.8. BriOop THMma 1 pa3mMepoB dIEMEHTOB JIs1 HAPaBICHUS U KOHTPOJIIS
ITOJIOXKEHHSI PEXKYILEr0 NHCTPYMEHTA.

Br16op Tuma u pa3MepoB 37€MEHTOB JIJIsl HAPABJICHUS U KOHTPOJIS MOJIOKEHUS
PEXKYILEro UHCTPYMEHTA ONPEEISAETCS TUIIOM CTaHKA, Il KOTOPOIO IPOEKTUPYETCS
MPUCTIOCOOJICHHE.

J1st cBepAMIbHBIX IPUCTIOCOOJIEHU B OOJIBIIMHCTBE ClydaeB (Kpome
npucnocoOienuii 11si ctankoB ¢ UITY) npuMeHstoT Hanpapisione KOHIYKTOPHbIE
BTYJIKH Pa3JIMYHOIO UCIIOJIHEHHUA. B KypcoBOM mpoekTe cieayeT 000CHOBATh BHIOOP
COOTBETCTBYIOIIETO UCIIOHEHUS! KOHAYKTOPCKOM BTYIKH, pa3paboTaTh YepTex
KOHJTyKTOPCKOH IIUTHI U BIOpaTh CIOCOO OPUEHTALIMU KOHTYKTOPHON TUIUTHI
OTHOCHUTEJIBHO YCTAaHOBOYHBIX 3JIEMEHTOB MpUCIIOCcO0aeHus. PacueT norpemsocTu
00paboTKH, BHI3BAHHOM MCIIOJIb30BaHUEM KOHYKTOPHBIX BTYJIIOK PEKOMEHIYETCS
BBINOJIHATH 110 [9, 14, 16].



Jlia ppe3epHBIX ¥ TOKAPHBIX MPUCIIOCOOIEHH B KAYECTBE IIEMEHTOB JIJIS
KOHTPOJIS MOJIOKEHUS PEKYILEr0 HMHCTPYMEHTA IPUMEHSIOT BHICOTHBIE U YIJIOBBIE
YCTaHOBKH, yIOpPBI U a0IoHbl. PacueT norpemuoctu o0pabOTKH, BBI3BAHHON
HACTPOMKON PeXKyIero MHCTPYMEHTA Ha pa3Mep 110 YCTaHOBKaM U yIopaMm
PEKOMEHTyeTCsl BBIOIHATH 110 [9,12,14].

B PII3 npeactaButh uepTexu AeTane sl OnpeiesICHUs] U HalpaBieHUs
PEXYIIETO HHCTPYMEHTA.

6.9. Be160p HEOOXOIMMBIX BCIIOMOTaTENIbHBIX YCTPONCTB, ONPEAECICHUE UX
KOHCTPYKIIUH, Pa3MEPOB, PACIOI0KEHHUS.

K BcriomorarenpHbIM yCTPOMCTBAM OTHOCATCS: JEINUTENbHbBIE, PUKCUPYIOIINE U
Ap. DIEMEHThI IEIUTEIbHBIX YCTPONUCTB: JEIUTENbHbIE TUCKH, (PUKCATOPBI, CTOIOPHI.

B mpouiecce nmpoexktupoBaHust HEOOXOTUMO BBISIBUTH TOTPEOHOCTH B TAKOTO PO/
YCTPOICTBAX U B Cllydae HEOOXOAMMOCTH, OMPEISIUTh X TUTIOPA3MeEp, a TAKKe
(akTOpHI, BIUSIONINE HA TOYHOCTH JACTCHUS M PACCUUTATh MOTPEIIHOCTh ACTICHHUS.

6.10. Pa3paboTka o011ero Bujia NprucrnocoOIeHusl.
[TocnenoBarenbHOCTH Pa3pabOTKK 0OIIEro BUAa MPUCIOCOOIEHUS MPEACTABICHA B
n. 7.2.

6.11. Pacuet npucnocob6aeHus no o0ecrnedeHnto TOYHOCTH OTYyYEHHUS pa3MepOB
00pabOTaHHON OBEPXHOCTH.

Llenp mpOBEPOYHOT0 pacyeTa 3aKJIF0YaeTCsl B OLIEHKE BOBMOXKHOCTH MOITYYECHUS
pu 00pabOTKE 3ar0TOBKH B pa3pabOTaHHOM MPUCIOCOOIEHUH TOUHOCTH Pa3MEPOB U
B3aMMHOTO PACIOJIOKECHHS IOBEPXHOCTEH, 3aJaHHBIX B UEPTEIKE JIETAIIH.

[TpoBepouHbIil pacyeT TOYHOCTH MPUCIIOCOOIECHUS TPOU3BOAUTCS HA pa3Mep,
yKa3aHHBIN TIpernojiaBaresieM B 3aaanuu. Ha npyrue pasmepsl o00paboTaHHOM
MOBEPXHOCTHU JAETAJIU pacyeT TOYHOCTHU BBINOIHITH HE TpeOyeTcCsl.

3amaHHasi TOYHOCTh 00PabOTKU 00ECIIEYMBAETCS B TOM Clly4yae, €Ciu
MOJIyYaroIIasicsi MAaKCUMaJIbHas MOIPEMIHOCTh 0OPaOOTKH B MPUCIIOCOOIEHUU OyAeT
MeHBIIIe IOMycKa ° Ha BBIIEPKUBAEMBIil Ipu 00paboTKe pasMep.

Pacuer nmpucnoco61eHnst Ha TOYHOCTh PEKOMEHIYETCSI BHIIOJHSATD, UCTIONb3YS
MeTonuieckue ykasanwus [15].

6.12. Onucanue KOHCTPYKIMU PUCTIOCOOJICHUS U TPUHIUIIA €r0 ACUCTBUS.

[Tpu onmcaHny KOHCTPYKITUU MPUCTIOCOOICHUS YKa3bIBAC€TCS €r0 DJICMEHTHI,
o0ecrevrBarolre BEICOKYI0 TOUHOCTh MOTY4YeHHsI pa3MepoB B aeTanu. [lpu onucanuu
KOHCTPYKIIMH YKa3bIBAIOTCS TAKXK€E TUI YCTAHOBOYHBIX 3JIEMEHTOB, UX PACIIOJIOKEHHUE
COIIaCHO cxeMe 0a3upoBaHUs C LEIb0 o0ecneueHus: TpeOyeMoi TOUHOCTH
oOpabotku. [Ipu UCONb30BaHUN CTAHAAPTHBIX YCTAHOBOYHBIX JIEMEHTOB
yKa3bIBaCTCSI X HOMED.

OOpararoT BHUMaHUE Ha IeTaIl MPUCTIOCOOICHUS ISl HAPABICHUS U KOHTPOJIS
MIOJIOKEHUSI PEXKYIIIET0 MHCTPYMEHTA ITPU HACTPOWKE CTAaHKA Ha 3a/1aHHBII pazMep



00paboTKH (yCTaHOBBI, KOHAYKTOPHbBIE BTYJIKHU U JIp.), YKa3bIBAIOTCS MaTepuallbl, U3
KOTOPBIX OHU U3TOTABIMBAIOTCS.

VYyuuteiBas cnenupuky 00paboTKH 3arOTOBKU, TPU HEOOXOJUMOCTH, CIIEIYET
yKa3aTh AJIEMEHTHI, GUKCUPYIONIHNE MPUCTIOCOOIEHUE OTHOCUTEIBHO CTOJIa CTaHKA
(WITTOHKY, PUKCUPYIOIINE IITHIPU U T.11.), @ TAK)KE KPEMEKHBIE IETATH U AJIEMEHTHI
MpHUCTIOCOOTICHUS sl (PUKCAIIMH €T0 Ha CTOJIE CTaHKa.

[Ipu ucnosb30BaHUM B KOHCTPYKIIMM HOPMAIM30BAaHHBIX CUJIOBBIX HCTOUHHKOB
YKa3bIBAIOTCSI OCHOBHBIC XapaKTEPUCTUKU(OCHOBHbBIE Pa3Mephl, BEIUUHHA
Pa3BUBAEMOTO YCUJIUSI, HOMEp TOCTa UM HOPMAJIH. )

JlaeTcst onucaHue NpUHIMIA ASUCTBUS TPUCTIOCOOICHHUS.

7. PEKOMEHJAIIMU K O®OPMJIEHUIO TPAOMYECKOMN YACTH
KYPCOBOI'O ITPOEKTA

7.1.1. Pa3pabatbiBaemasi KOHCTPYKIUS TpUCTIOCOOIeHUs opopmitsieTcst B o0beMe
yepTexken oOUIMX BUJOB JUIsl TEXHUUECKHUX MIPOEKTOB 0€3 IeTalUpOBaHUs B
cootBercTBUM ¢ TpeboBanusmu ['OCT 2.120-73. O6bem ueptexa 1 nuct popmara Al.

7.1.2. Yeprexk, Kak IpaBuIio, BEINOIHSAOT B MaciTade 1:1. Hemomyctumo
Habuparb TpeOyeMblil 00beM pa3padOTKH IyTEM YBEIMUYEHUS MacIITa0a.

7.1.3. UepTex mpuCOCOOIEHUS TOKEH COJIEPKaTh BCE HEOOXOIUMBIE
MPOEKIUH, pa3pe3bl U CEYEHUs, TO3BOJISIIOUINE BBISIBUTD MOJHOCTHIO KOHCTPYKIIUIO
BCEX OCHOBHBIX €T0 3JIEMEHTOB U JIeTajeH.

7.1.4. YepTex nmpucrocobaeHust JOHKEH COIepkKaTh CeU(PUKAIINIO BCEX
AeTayiel, BXOJIIIMX B IPUCIIOCOONIEHNE, C YKa3aHHEM HauMEHOBaHUs JAeTallu,
KOJIM4YEeCTBa JeTallell Ha O/IHO MPUCIIOCOONIEHUE, MaTepraa, rocTa Wik HOpMaJH.
®opwmar cnermduranyuu A4 B coorserctBun ¢ [OCT 2.108-68.

7.1.5. Ha uepresxe ykazpiBatoTcst TY Ha U3roTOBJIEHHUE MPUCTIOCOOICHUS,
coJieprKallye JOMOJTHUTENbHbIE TPeOOBaHUS K MMApaIeIbHOCTU U
MEePHEHANKYISIPHOCTH OCHOBHBIX 3JIEMEHTOB MPUCIIOCOOICHUS.

7.1.6. B mpaBoM HMKHEM YIUTy YEPTEKaA MOMEIIAETCS YITIOBOM IITaMIT
(ocHOBHas HAAMKCH), GopMa, pa3Mepsl U coepkanue Kotoporo onpeaeneHsl 'OCT
2.104-68.

7.2. IlocnenoBaTebHOCTD Pa3pabOTKH OOIIETO BHJIA IPHCIIOCOOICHUS.

7.2.1. BoinonusieTcs uepTex 00padaThiBaeMOM 3aTOTOBKH B TPEX MPOEKIUAX
(pexe B ABYX) Ha 3HAYUTEILHOM PACCTOSHUM JIPYT OT JApYyra ¢ TEM, YTOObI TIOMECTUTH
IPOEKIUU IPUCIOCOONICHUs. 3aT0TOBKA BBIUEPUHUBAETCS YCIOBHBIMU JIMHUAMHU
(TOHKMMHU JIMHUSMU B JiBa pa3a TOHbIIE OCHOBHOM JIMHUM YepTekKa MPUCTIOCOOICHUS)
Ha TOM cTaguu oOpabOTKH, KOT/Ia OHA MOCTYMAaeT Ha JaHHYIo onepauuto. L TpuxoBoi
JMHHUEH yKa3aTh T€ MOBEPXHOCTH, KOTOPBIE JOJKHBI OBITH TIOJTYUYEHBI B PE3YJIbTATE
00pa0oTKH UX Ha NaHHOU onepanuu. Heo6XonuMo yduThIBaTh, YTO 3arOTOBKA MPHU
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JAHHOM orepaluu NpeacTaBisieT co00H adCOMIOTHO MPO3pPauHOE TEJIO IPU
M300paXE€HUH TIPUCIIOCOOJICHMUS.

7.2.2. HanecTu Ha 4yepTex IEMEHTBI TPUCTIOCOOICHHUS 1JIs1 HallpaBICHUS
MHCTpyMeHTa. KOHAYKTOpHBIE BTYJIKH BEIYEPTUTH HA HY’)KHOM PACCTOSTHUU OT
3ar0TOBKH M Cpa3y K€ ONpPeNeIuTh HEOOXOIUMYIO TOJIIUHY KOPITyca UiIu
KOHIYKTOPHOM IUIUTHI B MECTE YCTAHOBKH BTYJIOK.

7.2.3. BluepTUTh YCTAaHOBOYHBIE 3JIEMEHTHI MMPUCTIOCOOIEHUS TaK, YTOObI
0a30BbI€ MOBEPXHOCTH 3aTOTOBOK C HUMU CONIPUKACATIUCH.

7.2.4. BeIYepTUTH 32)KUMHBIE MEXAHU3MBI U TIPUBOJIBI.

7.2.5. Hanectu BciomorareibHbI€ yCTPONCTBA U AETAJIH.

7.2.6. KoHCTpYKTUBHO 0()OPMUTH KOPITYC MIPUCTIOCOOJICHHS C YUETOM
yI0OHOTO pa3MelIeHHUs STIEMEHTOB.

7.2.7. OdbopmMuTh yepTeK NPUCHOCOOIEHUS B COOTBETCTBUU C MMyHKTOM 7.1.,
MIPOCTaBUTh Pa3Mephbl U JOMYCKH.

7.3. IIpocTaHoBKa pa3MepoB Ha OOIIEM BUAEC MPUCTIOCOOICHUS.

Ha o6miem Buie npucrnocoOneHus yKa3blBatoT TPU IPYIIIBI pa3MEpPOB:

e Pa3mepsl, TOUHOCTh KOTOPBIX BIUSET HA MOTPEMIHOCTh PA3MEPOB ACTANH.

e Pasmepsl cONpsKEHNI 1 MOHTAXHBIE Pa3MeEphl, TOUHOCTh KOTOPBIX HE
BJIMSIET HA TIOTPEIIHOCTh 00paOOTKH, HO ONPENENSAET PACIIONOKEHUE U
yCIIOBUS pabOThI OTAEIbHBIX MEXaHU3MOB IPUCIIOCOOIEHUS.

e ["aGapuTHbie U cripaBOUYHbIE pa3Mepbl. TOYHOCTH 3TUX Pa3MEPOB HA YEPTEKE
HE OrpaHUYMBacTCs. BeimomHaoT ux no 14-17 kBanuTeTy TOYHOCTH.

IIpumeuanue. YepTexu 0OMMX BUIOB CTAHOYHBIX MPUCHIOCOONIECHHI MPEACTABICHBI Ha
CTEHJaX B YUEOHBIX ayTUTOPUSIX KOJIIEIXKA.

8. COJJEP)KAHUE PACUETHO-IIOSACHUTEJbHOM 3AITUCKHA

8.1. TuTynbHBIN JUCT (00pa3el TUTYJIBHOTO JIUCTA MPEJCTABICH B MPUJIOKEHUN ).
8.2. 3aganue Ha npoekTupoBaHue (oopmirsieTcs Ha OaHKe 3aJaHusl IPUHITOrO
oOpasia).

8.3. Ueprex aeranu (3aroTOBKH).

8.4. Coneprkanue (oraBiaeHue), (BBIOIHIETCS B COOTBETCTBUU C II. 5)

8.5. Brenenue. Brenenue MoxeT conepkarh CIeayony0 HHPOPMaIIUIO:
oTpe/ieNICHUE MOHATHS «IIPUCTIOCOOICHHS»; PA3HOBUIHOCTH MPUCTIOCOOIECHUI 1O
[EJIEBOMY HAa3HAYEHMIO; 3HAUEHUE TEXHOJIOIMUECKO OCHACTKU B 00eCIieueHn!
3aJJaHHOTO KaueCTBa MPOAYKIIUU, TPOU3BOAUTEIBHOCTH TPYAa U B CHUKECHUU
ce0eCTOMMOCTH MAIIMHOCTPOUTENLHON NPOAYKIIMH.

8.6. PacueTHo-nosicuuTenpHas 4yactb. OPopMIiIsieTcs B COOTBETCTBUU C ITYHKTaMU
pasnena S.

8.7. cionb30BaHHBIE HCTOYHUKH.
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8.8. IIpunoxenue.
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IIPY BBIIIOJIHEHUH KYypCOBOTO MPOEKTA Mo AucHMIUIMHEE «IIpoekTupoBanue
TexHoJorundeckoir ocHacTkn»/ PUATM. — PoctoB v//I. 1993.

9. Cranounsle npucnocoo6nenus: CrnpaBoyHUK B 2-X T. M., MammHocTpoeHHe,
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12. Tepnuxosa T.®. u ap. OCHOBBI KOHCTPYUPOBAHUS IPUCTIOCOOICHMI: Yueo.
rmoco6ue s MamuHocTpouTeabHbIX BY308B./ T.®. Tepnukona, A.C.
MenbHukoB u 11p. - M., Mammnoctpoenue, 1980.-119 c., un.

13. CnpaBouHHK TexHOIOTra-MamuHocTpouTend. B 2-x . M., MammHoctpoeHue,
1989 —T.2. Ilox pen. A.I'. Kocunosoit, P.K. Memiepsikosa.

14. KopcakoB B.C. OcHOBBI KOHCTPpYHUPOBAHHUSI PUCTIOCOONECHUM: YUEOHUK 1JIs
BY3o0s.

15. Kocos H.IL., ITonos JI.B. PacyeT cuioBbIX MPUBOAOB CTAHOUHBIX
npucnocoOnennii. Meton ykazaHus AJisl BBIMOJIHEHUS TPAKTUYECKUX paboT Mo
mucuuiuinHam «IIpoekTupoBaHue CTAHOYHBIX MPUCIIOCOOIEHUI,
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[Tpunoxxenue A

1Ty
NaloA

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUNICKON ®EIEPALINN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO//KETHOE
OBPA30OBATEJBHOE YYPEKJIEHUE BBICIIET'O OBPA3OBAHMUSA
«TOHCKOM I'OCYJJAPCTBEHHbBIV TEXHUYECKHWI YHUBEPCUTET»
(AIr'TY)

ABHAIMOHHBIA KOJUIEIK

KYPCOBOM IMPOEKT

Tema «I[TPOEKT ITPUCIIOCOBJIEHUA JIAA OBPABOTKU JETAJIN »

Huctunmuaa  OI1.09 TexHomornueckasi OCHacTKa
CrnenunanbHocThb: 15.02.15 TexHomorus MeTanioo06padaThIBaOIIEro MPOU3BOJICTBA

O603HaueHne KypcoBOT0 MPOEKTa ['pymma

OO6yuarommiics

MOAMHKCH, JaTa 1.0. damunus

KypcoBoii mpoekT 3ammuiineH

Jara OlIeHKa

PykoBonuTens npoekta (paboThi)

MOINCH N.0. damumnus.

PocroB-na-Jlony
20 1.
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[Ipunoxenue b

Ty

4ila
\:,/

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHU S POCCUNICKON ®EIEPALIAN

OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUA

«IOHCKOM T'OCYJIAPCTBEHHBIN TEXHUUYECKU YHUBEPCUTET>»
Aarry)

ABHAIMOHHBIA KOJUIEIK

3AJJAHUE

Ha BBIIIOJIHCHUC KYPCOBOTI'O ITPOCKTA

Tema <« [IPOEKT INTPUCIIOCOBJIEHUA I ObBPABOTKU JETAJIN »

Huctunmuna OI1.09 TexHonmoruueckast oOcCHacTKa

OO6yuarommiics

(hamuiusi, UM, OTYECTBO MTOJTHOCTHIO
O603HaueHne KypcoBOTo MPOEKTa I'pynma
Cpok npeAcTaBiICHUS TPOEKTA K 3aIIUTE «_ » 20 T.

WcxoaHble qaHHbIE 1715 BBIMOJIHEHHS] KYPCOBOT'O IIPOEKTA!
UYeprex geranu

TexHomOrn4ecKuit MponecCC N3roToOBJICHUSA ACTAaIN

[Ipoune nanusbie:
ConeprxaHue MOSCHUTEILHON 3aIMUCKU

BBEJIEHUME
1. OOmas gacte

2. YcTaHOBKa JI€TaIH U TIOTPEITHOCTh 0a3UpOBaHUS
3. YcTaHOBOYHBIE HJIEMEHTHI
4. Pacuer npucrnocoOeHrs Ha TOYHOCTh MOTYYSHUS pazMepa
5. Pacuer pexuMoB pe3aHus
6. Pacuer TpeGyeMoii CHIIbI 3aKpEIUICHHUS 3aT OTOBKH
7. BbIOOp 32KUMHOTO MEXaHU3Ma U PACUET CHIIbI 32KMMa IPUCTIOCOOTICHUS
8. Omnucanue KOHCTPYKIMHU U pabOThI IPUCTIOCOOICHHS
3AKJIFOUEHUE
CIIMCOK HCIOJIb30BAHHBIX UCTOYHHUKOB
I[MPUJIOXXEHUA

[lepeuens rpaduyeckoro Marepuana:
JIuct 1 CO0poUHBIN YepTek MPUCIOCOOIEHUS U crienupuKanus

PYKOBO,Z[I/ITCJ'IB IMPOCKTA

MOJIKCH, 1aTa JoJKHOCTB, 1.0, ®amunus

3a;[aHHe MMPUHSAI K UCIIOJIHCHUTO

MOAMNKCH, JaTa N.0. ®amunus

14



