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BBenenue
Kypcosoii npoekT nmo kypcy "KoHcTpyHpoBaHHe OCHOBHBIX y3JI0B M CHCTEM
PaKETHBIX ABUTATEIEH" MOJDKEH 3aKPENNUTh M PACHIUPUTH TEOPETUUECKHUE 3HAHUS
W TPaKTHUECKHWE HABBIKM KOHCTPYMPOBAHUSA MO AAHHOW AWUCHMIUIMHE, CIOCO0-
CTBOBaTh CTPEMJICHHIO K IIOMCKY CaMOCTOATEIbHBIX PEIICHUH WHKEHEPHBIX
3a/1a4.

KypcoBo#i mpoekT mo JaHHOW IUCIUIIMHE ABJIACTCS MNPOJOJHKEHHEM
KypcoBOM paboThl 1o nucuumuinie '""Teopus U pacueT pakeTHbIX JBUraresich’, B
KOTOpOM TIPOBEAEH pacyeT OCHOBHBIX TMapaMETPOB PAKETHOTO JBUraTels,
OMpPEACICHB TEOMETPUUECKUE Pa3MeEPhl KaMephl, PACCUNTAHO CMeCceoOpa3oBaHue U
BbIOpaHa CTPYKTYpHas CXeMa JBUTraTEIbHOM YCTaHOBKH.

N3 nosicHuTENnbHOM 3anUCKe K 3TON padoTe /I BHIMOJHEHUA MPOEKTa OepyTCs
CIIEAYIOIINE TTapaMETPhI:
-TSra U npeaeibl €€ N3MEHEHU
-KOMIOHEHTHI TOILJIMBA U UX PACXO/IBI;
-CpeaHee MacCOBOE COOTHOIIIEHNE KOMIIOHEHTOB TOIIJIUBA U MPEAEIIbl €T0
W3MCHCHUA,
-COOTHOIIIEHHE KOMIOHEHTOB B 5JIp€ MOTOKA U B MPUCTEHOYHOM CJIO€ rasa;
-CTPYKTYpHas CxeMa JBUTaTENIA,
-TeMIieparypa raza Ha BX0J¢ B CMECUTEIIbHYIO TOJIOBKY KaMephI (B CUCTEME
C JIOXHUTAHHUEM),
-BpeMs pabOThl ABUTATENA B TEUCHUE OJHOTO BKITIOUCHUS,
-4MCJIO BKJIFOUCHUH B TIOJIETE;
-U3MEHEHHUE JIaBJICHHUSA ra3a o JJIMHE COIIA;
-TeMIiepaTypa rasa Ha BXOJ€ B COIUIO B sAPE MOTOKA M B MPUCTEHOYHOM CJIOE;
-mepenaj AaBJICHU KOMIIOHEHTOB TOTIMBA Ha (POPCYHKAX;
-CXEMBbI TOJIOBKH KaMephl M pacoJIokeHne (OPCYHOK Ha BHYTPEHHEM JTHHIIIC,
-KOHTYP T'a30AMHAMHYECKOTO TPaKTa U €0 Pa3MeEPHI;

-AAaBJICHHUC OXJIAJUTCIIA Ha BXOAC U BBIXOAC U3 TPAKTA OXJIAKACHUA KaMCPHI.



JIOTIOMHUTENNBHO K TUM JaHHBIM B 33JJaHUW Ha KYPCOBOW MTPOCKT 3a7a&TCs:
- Ha3HAUCHUE JBUTATEIbHOM ycTaHoBkHu (/1Y)

- yuactre /Y B ynpaBiieHHH BEKTOPOM TATH JieTateapHoTO anmapara (JIA);,

- yuactue JKPJl B Hagnyee Oakos JIA.
1. Coaep:xanue KypcoBOro mpoeKTa
KypcoBoii MpoeKT COCTOUT U3 CIEAYIOIINX OCHOBHBIX YACTECH:

- (PYHKITMOHATEHOTO TTPOCKTUPOBAHUS ABUTATEIILHOMN ycTaHOBKH - 20% 00BbéMa;
- KOHCTPYMPOBAHUS OJHOTO U3 OCHOBHBIX Y3708 1Y - 30 ...40 %;
- BBITTOJIHEHHS CXEMbl KOMITOHOBKH ABHUTaTENA - 10%;
- pa3padoTKHu pabodero uepTeka OJHOM AeTaau

U TEXHOJIOTUYECKOM UacTH MPOEKTa - 5%,
- crienTeMa -5...15 %;
- IOSICHATEITLHOM 3aMMCKH ¢ HEOOXOTUMBIMHU OTTHCAHUSIMH

Y pacuyeTaMy TEIIO3ALIUTHI U MPOYHOCTH KaMeEPHI - 20%.

OYHKIMOHAIBHOE TMPOEKTUPOBAHUE 3aKIIIOYAETCA B pa3pabOTKe MHEBMO-
ruapasaudeckoit cxemsr (III'C) 1Y, IMKJIOTPAMMBbl  3allyCcKa M OCTaHOBA
JIBUTATENIsA, a TaKkKe B pa3padOTKE CTPYKTYPHBIX CXEM YIOPaBJICHUS U
peryJiMpoBaHusl Ha OCHOBHOM pekume padoTsl. [1I'C paspabarbiBaeTcsi HA OCHOBE
CTPYKTYPHOM CXEMBbI JIBUTATENIsl, BBIOPAHHOW B KYpCOBOW padoTe MO AMCIUILINHE

"Teopus U pacyeT paKeTHbBIX ABUTaTENCH" .

B kadectBe omHOro w3 y3iaoB JIY Ml KOHCTPYMPOBAHUA B CTaHAAPTHOM

npoekTte 3anaércs kamepa JKP /1.

Heob6xomumo BHIMOMHUTE TpadUUECKyI0 MOJACIh KaMephl B OJHOM U3
penaktopoB 3D B macmirabe 1:1. Mcnonb3ys 3Ty mMofenb, CAEAYET MOJYUYHUTh

~r ~r . *
MPOIOJIBHBINA paspe3 kamepsl B 2D m odopMuTh €ro, kKak cCOOPOUHBIN YEPTEK .

[To cornacoBaHMIO ¢ MPENOAABATEIEM YEPTEK KaMEPhl MOXKET OBbITh BHITIOIHEH B

2D, a B 3D caenaHbl OTIeNIbHBIE COOPOUHbBIEC €IMHUIIBI.



Ha YCPTCIKS MOJIKHBI OBITh TIOKA3aHBI C6Op0LIHI>Ie CAWHHUIIBI U OCTAJIM, KOTOPEIC
HGO6XOI[I/IMI>I JI1A OKOHYATEJILHOM C60pKI/I HU3ACTINA, IMTPOCTABJICHBI HGO6XOI[I/IMI>IG

pa3Mephl U YKa3aHbl TEXHUUECKHE TPEOOBAHUA K COOPKE M KOHTPOJIIO U3JICIIUS.

Cxema KOMITIOHOBKH JIBHUTAaTENIsA TAaK)Ke BBIMONHAETCA B 3D B yMEHBIICHHOM
Macmtade. Ha Helt B BHJAEC BHEIIHMX KOHTYPOB H300pakalOTCA OCHOBHBIC
arperatel  JKPJ[: kamepa, THA, JKIT, ocHOBHbIE KjamaHbl W PETYJIATOPHI,

00s13aTeIbHO KPEIIJICHUE ABUTATEN.

PaGouwnii ueptéx BeIOMHAECTCA B 2D A51a AeTany, yKazaHHOW MpenogaBaTeIeM.
B néM momxeH OBITh yKa3aH MaTepuaj JeTajlu U MPEACTaBIICHbI BCE pa3Mephl U

TEXHUUYECKUE TPeOOBAHUS, HEOOXOAUMBIE /JI €€ U3TOTOBJICHUS.

B TexHonorumueckoil 4YacTM MPoOeKTa OOBIYHO TMPUBOAMTCS CXE€Ma MOCHe-
JIOBATEJILHOCTH COOpPKH Kamepbl U €€ KoHTposisa. [lomuMo 3TOro, MoxXeT ObITh
MPEJCTABJICHA CXEMa TEXHOJIOTMU W3TOTOBJICHHUS AETajM, NPEACTABJICHHOW Ha

paboueM uepTexe.
2. Pa0boTa HA1 IPOEKTOM
2.1. ®yHKUHMOHAIBHOE NPOCKTUPOBAHUE JBUTATEBHON YCTAHOBKHU

[Ipexne Bcero, mnpomsBoauTcs (PYHKIMOHAIBHOE TpoekTupoBanmne J[VY.
Ha ocHoBanuu nansbix  "[logcHuTenbHON 3amucku mo Kypey Teopuu P/[" wu
copmynmupoBaHHBIX  TpeOOBaHUI BbIOMpAETCd KOHCTPYKTUBHAs  CXeMa
JIBUTATEJIbHOW YCTAHOBKH, KOTOpas MOXET MPEACTaBIATh CO00M OJHO- WU
MHOTOKAMEpPHBIA JBUTATE€NIb WM K€ CBI3KY OJHO- WM MHOTOKaMEPHBIX
neurarenei [1,2]. Ecnu sta cxema Obuia y)ke BbIOpaHa MOpPH BHIMOJTHEHUU
KypcoBoii pabotel Ha kKadeape TIJIA, To CTyaeHT AOMHKEH COTIacoBaTh €€ ¢
KOHCYJbTaHTOM  mpoekTta.  JKenaTtenbHO ~ Takke  BbIOpaTh  MPOTOTHII
MPOEKTUPYEMOTO JIBUTATEIS.

Bcee ¢pynknmonaneasie cuctemsl XKPJY npeacrasisstoT coboit eHHYIO ITHEB-
moruaposiekTpuueckyio cuctemy (III'9C). JlokymentamsHo €€ opopMISIOT B
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BHJIC TIPUHIIUTIHAJILHON CXeMBbI (MMHEBMOTHAPOdIEKTpHUYecKkod cxembl — [11'OCx)
[1], Ha koTOpo¥ H300paxkarOT BCE arperaTtbl CUCTEMbl M CBSI3M MEXIY HHUMHU.
UToObl HE YCIIOXKHATH BOCHPHUATHE, €€ MPEJACTaBJIAIOT B BHUJAEC JABYX CXEM —
naeBMoruapasn- deckont (I1I'Cx) u anexrpuueckoit (3cx).

DJIEKTPUUYECKYIO CXEMY B IPOCKTE HE PACCMATPUBAECTCA.

[Tpu pazpadotke [1I'Cx ucxonar u3 cTpykrypHoit cxembl XKPJ[, Ha KoTOpOi
BUAHBI CBA3W Mexay kamepoi, THA wu KIT. Tenepp Ha »3Toil cxeme HaAAO
PaCMOJIOXKUTh arperatbl yOpaBJC€HUS W AaBTOMATUKHU, HEOOXOAUMBIE st
MOJArOTOBKHU K 3alyCKy, 3amycka, paboTe Ha OCHOBHOM PEXHME U OCTAHOBA
nsurarena. Pazpaborannas B npoekte [1I'Cx momkHa BKIOUaTh U OAKOBYIO 4acCThb
CXEMBI, HA KOTOPOM MOKA3aHO, KaK 00ECIEUUBAETCA HAJITyB TOTUIMBHbBIX OAKOB.

[Tpu BhIMOSIHEHUM 3TOM padoThl Mcnoyib3yroT npumepsl [1I'Cx nBurarene,
M3YUYCHHBIX BO BpeMs JIa0OpaTOPHBIX padoT, a TAaKKe MPUBEAEHHBIX B MOCOOMSIX
[1,2,3] u B npyrux. [Ipu BeiuepuuBanuu [1I'Cx crienyer noas30BaThCA YCIOBHBIMH
o003HaueHuAMY, ykazaHHbiMUA B ['OCT 29763-77. 9T 0003HaUEHUA NPUBEICHBI B
npuioxkeHun 1 nmocobus [1]. OnqHOBpEMEHHO HEOOXOAUMO COCTABUThH IMEPEUCHb
arperaroB, n3o0Opaxénubix Ha [1I'Cx. BeiOupas Tvn arperara, HaIO Y4YUTHIBAThH
YUCIO BKIIFOUEHUN €ro B MONETE, BpeMsa cpadaTbiBaHUs, BU padouero BEIECTBA,
TEKyIIEro 4Yepe3 Hero, W pacxon otoro BemectBa [3]. Jma pasbsicHeHus
koHCTpykiuu THA B TII'Cx MokeT ObITh BCTaBJI€HA €r0 KOHCTPYKTUBHASA CXEMa,
paHee paspadoTaHHas B kKypce «/[uHamuka u nmpounocts JIJIA».

Paccuompum  OCHOBHBIC Omepalyik, BBINOJHCHHE KOTOPBIX  JOJDKHA
obecrieunBarh [11 ' Cx.

Ha nepsom smane 3anycka (TIPEAIyCKOBOW TOATOTOBKE) HEOOXOAMMO
BBITIOJTHUTD;

-TIPEJCTAPTOBBIM HAJIyB 0AaKOB;

-BKJIFOUUTh MPOAYBKY TPyOOMPOBOAOB 32 INIABHBIMU KJIAAHAMU IO JIMHUHU

OKHUCIUTCIIA (I/IHOFI[a u ropquero) HWHCPTHBIM I'a30M — a30TOM WJIH I'CJIMCM,



-3aMOJIHUATh JKUJIKUMUA KOMIIOHEHTAMHU MOJIOCTH TPYOOMPOBOAOB U HACOCOB A0
[JIaBHBIX  KJIAamaHOB. [IpM KPHUOTEHHBIX KOMMOOHEHTAX 3TOW  Omepaluu

NpCAmCCTBYCT 3aX0JIAXKHABAHUE 3aM0JIHICMBIX YaCTCH KOHCTPYKIHH.

Ha emopom smane (Bkmouenus THA) HeoOxoammo obecrednTsb:
-packpyTky THA;

-BKItoueHue B padory XKIT.

Ha mpemvem omane (BKIIOYCHWS KaMepbl JBHUTareisi) HEOOXOIUMO

BBIITOJIHUTD.
= OTKPBITHC I'NIaBHBIX KJIAIIAHOB B MAruCTpalIiax nmoaja4ymu KOMIIOHCHTOB B KaMCPY,

OTKpBITHE KJIAMaHOB JAOJKHO MPOBOJIUTHCSA B ONPEACIEHHON MOCIeA0BATEb-
HOCTH C T€M, YTOOBI 00ECIEUUTh 3aJaHHOE ONEPEKEHNE TIOCTYIJIECHUE OJIHOTO U3

KOMITOHEHTOB (UaIle BCETO OKUCIUTESA) B KAMEPY 10 OTHOIIEHHUIO K IPYTOMY.

- BKJIFOYEHME 3)KUTAHUS B KAMEPE,;
B pesyaprare 3TOrO0 MPOMCXOIWUT BOCIUIAMEHEHHE KOMIIOHEHTOB TOIUIMBA W
JIBUTATEIb BBIXOJAUT HA MPOMEXKYTOUHBIM pekuMm padoThl WM cpa3dy  Ha
OCHOBHOM.

Illpu pabome mna ocnosnom pexcume XPIY daBnseTcs HCHOJHUTEIbHBIM

OpraHoM cieayrommux cucrem JIA:

- PETYJUPOBAHUA KAKYIIEHCSA CKOPOCTH;

- CHCTEMBI OJTHOBPEMEHHOTO OMOPOKHEHUA OAKOB;
- YIpaBJeHHUs BEKTOPOM THATH.

Kpome Toro, B asurarene MOryT ObIThb MPEAYCMOTPEHBI COOCTBEHHBIE CHCTEMBI

PETryIMPOBAHUS TATH WIN COOTHOILIEHHUS KOMIOHEHTOB B Kamepe u KIT .



Cucmema ocmanosa XPJIY nomxHa oOecrneunTh O€30MaCHOCTHh BBIKIIOUCHHS

JABHUTaTCII1 U MHUHHMMAJIbHBII HMITYJILC HOCHeHeﬁCTBHH TATA.

[Tpu BEIOOpE TOM WJIM UHON CUCTEMbI HEOOXOIUMO 0OOCHOBATH €€ MPUMEHEHHUE,
T.€. yKa3aTb, MoueMy oOHa obOecreuuBaeT Hambosnee 3>(pPexkTuBHOE TPOBEACHHE

JTAHHOW OIEePaInu.

2.2. KoHCTpyupOBaHUE KaMEPHI JIBUTATEIIS

KoHcTpynpoBanue MpOBOJWUTCSA HA OCHOBAHWH MOJYYEHHOTO B PE3YJIbTATE
TEPMOTA30IMHAMUYECKOTO PAcueTa ra30BOT0 TPAKTA KAMEPHI.

Jlns  ¢opMupoBaHUSA SJIEMEHTOB KOHCTPYKIIMM W  pacuera MPOYHOCTH
HeoOX0JAMMO 3HaTh UX Temneparypy. [lo3ToMy pacueTr pereHepaTuBHOIO
OXJIAXACHHUS TPOBOAUTCS JO Hadaja KOHCTPYMPOBAHWUA KaMephl WU (TpH
WCIIOJIb30BAHWN COBPEMEHHBIX TEXHOJIOTHI) OTHOBPEMEHHO C KOHCTPYHPOBAHUEM.

[Ipy npeaBapUTEIBHOM pacyeTe TEITO3AIUTHI 3JIEMEHTOB  Kamepsl

UCIOJIB3YIOTCA METOIUKHY, TPUBEIEHHBIE B YueOHbIX nocoOusax [1,3.4,6].

2.2.1. Pa3paboTka U ONTUMHU3ALMSA CUCTEMBI TETIO3AIIHbI
B xypcosoii pabote, semonnenHo# Ha kadeape T/JIA, B kauecTBe OCHOBHOTO

croco0a TemIo3aluThl CTCHKH KaMephl MPUHATO PETEHEPATUBHOE OXJIAXKJICHHE C
Y4E€TOM MPUCTEHOYHOTO CJIOS ra3a, 00pa3oBaHHOTO NepudepuitHIMEA (hOPCYHKAMH
CMECUTEJIbHON TOJIOBKU. B KypcOBOM mNpoekTe HEOOXOAMMO MPOU3BECTH pacueT
PErE€HEPATUBHOTO OXJIAXKICHHUS IJI1 PAcCMaTPUBAEMOrO CJiydasi, CIIPOCKTHUPOBATH
OopeOpeHHE OXIAXKIAAIOIIETO TPAKTA U, €CJIU UMEETCA HEOOXOAUMOCTh, TPEIIOKUTh
JPYTryUe MEPOIPUATHS TEII03ALIUTHI.

I[Ipu  ucnonw3oBanum  mporpammbl OXLADA  Takke  HeoOXoaAUMO
ONTUMU3UPOBATh OXJAXKJICHUE C IEbI0 TMOJYUYCHUS MEHbBIIEH TeMIepaTypbl

OXJIaAUTCJIA Ha BIXOAC U CHHUMKCHHSA MACChI COILJIA.



1) Ecnu mo pesynpraTtam pacyeTra Ha 3HAYMTEIbHOW YACTH COIUIA MJIOTHOCTD
TEIUIOBOrO MOTOKA HesHauuTenbHa (MeHbire 0, 9 KBT/MY), To cliefyeT mpUMeHsTh
HAca/oK, HE HWMEIONMA TPOTOYHOTO oOXJjaxkaeHus. [lociae KOHCTPpyMpOBaHUS
HACaKa CJIEAYEeT ONPeACTUTh HACKOIBKO OH JIETUE JBYCTEHHON KOHCTPYKIHUU

2) YV COBpPEMEHHBIX KaMep BBIXOJHOW YYaCTOK COIUIa WMEET CTECHKY U3
HEPXKABEIOMIEH CTaJl, a CTCHKA KPUTUKA W KaMEPhl CTOPAHUS BBHITIOIHACTCS W3
MaTepuajioB C BBICOKOH TEIIOMPOBOAHOCTHIO. [loATOMY paccuuThIBAIOTCA
BapUaHTBl CO CTEHKONW W3 MaTepPHAIOB C Pa3IMUHON TETUIONMPOBOTHOCTHIO
(manpumep, X18H10 u bpX08 wm menpto). [1o pesynpraram pacuera HaXOAUTCH
CeueHue, B KOTOPOM HEOOXOAUM MEPEX0] C OJHOTO MaTepuana Ha Apyroi. Taxoke
OTIPEACTIAETCS Ha CKOJIbKO CHMIKASTCS TEMITEpaTypa OXJIAIUTENs Ha BHIXOIE.

3) PaccumThiBaloTCS BapWAHTHI C PA3TUYHBIM PACHOJIOKECHUEM BXOHOTO
KOJUIEKTOpA MO0 JJIMHE COTJIA M OTPELNIACTCA ONTUMAIbHOE €r0 PaCHoOIOKEHHE,
o0ecrneunBarolee MoyuYeHNUE MEHbBIIIEH TeMIEpaTyPhl OXJIAJAUTEN HA BHIXOJE.

4) Tlpyn KOHCTPYMPOBAHUH OXJIAXKAAIOIIETO TPaKTa HEOOXOJAMMO PACCMOTPETH
BapUaAHTHI ¢ PA3JIMYHBIM CB3sIMU (pedpa, roppupoBaHHAsA TTPOCTABKA C PA3HBIMHA
nmapaMeTpaMm) C  IEJbI0  TOJYYeHHS  MaKCHMaJIbHOTO  Koadduimenta

s pexTHBHOCTH OpeOpEHMS.

2.2.2. KOHCTpyMpOBaHUE 3JIEMEHTOB KaMEphl
[Ipu BRIOOpPE KOHCTPYKTHBHBIX PEHICHUH CTYJACHT OPUSHTHPYETCS Ha YXKE
W3YUCHHBIC JABUTATENN, KadeapalbHBIA SJICKTPOHHBIM OaHK MaHHBIX, 0a3y
KOHCTPYKTHBHBIX peIlIeHHH (mpuiiokenne 1), artmac ueprexked xamep [9, 10] u
PEKOMEHIOBAHHYIO JINTEPATYPY.

Hcmonp3ys 3T Matepuajibl, CTYJACHT BBHIOMPAECT KOHCTPYKTHBHBIE CXEMBI
OCHOBHBIX cOopounbix emuanll (CE) W TNPOU3BOAUT WX KOHCTPYKTHBHYIO
pazpaboTKy. JTa pa3padoTka 3akiouaeTcsa B ujeHeHun ocHOBHBIX CE Ha Oonee
MPOCTHIE, a MOCICAHNX — HA ACTAIA, B BEIOOPE (POPMBI U MATEPUAJIOB JCTAJICH,
BHAJa WX COCAWHEHWH, TEXHOJIOTMM W3TOTOBJICHUS W B pacyeTe MPOYHOCTH

3JIEMEHTOB, BXOAIINX B ciioByto cuctemy CE. Bpixoaom 3Toil paboThl AOKEH
10



ObITh MOJCNIb KaMepbl U €€ CcOOpOYHBbIN 4YepTEX, M3 KOTOPOro MOHATHA

KOHCTPYKIIUS BCEX AJIEMEHTOB U MOPAI0K COOPKH KaMepHl.

JNenenne kamepsl Ha CE 00ycClIOBIEHO:

- pa3nM4YHOW KOHCTPYKIMEN U TEXHOJOTHUEH U3TOTOBJICHUSA OTACIbHBIX YaCTEH
KaMepHl,

- HEOOXOIUMOCTBIO UX PA3JECIbHBIX UCTIBITAHUM;
- OTCYTCTBMEM OOOpYJOBaHUSA JUIsi M3TOTOBJICHUS  KPYIMHOraOapUTHBIX
KOHCTPYKIIUH,
- HEOOXOAMMOCTBIO YCTAHOBKH MOSICOB 3aBECHOTO OXJIAKICHUS,
- TpeOOBaHUSAMH TEXHOJIOTHUHOCTH U3TOTOBJICHMUS.
B mpouecce KOHCTpyHpPOBaHUA ONPEACIIAIOTCS Pa3MEPhl MPOXOAHBIX CEYEHUN

naTpyOKOB, KOJJICKTOPOB U INTYIIEPOB, YEPE3 KOTOPbIE  KOMIIOHEHTHI TOILJIMBA

MOABOJAT B KAMEPYy.

B HacTosiiiee BpeMsi NpUMEHAIOTCSA NMAsHO-CBAPHBIC KAMEPHI, KOHCTPYKIHUS U
TEXHOJIOTHSI U3rOTOBJIEHUA KOTOpbIX OblM paspadoransl B Kb B.IL I'mymiko B
1954r. Kamepsl M3roTaBiauBalOT B OCHOBHOM M3 JIMCTOBOrO MaTepuaja, a JJiA
COCAMHEHUA UX JETAJICH U COOPOUYHBIX €UHUII UCTIONB3YIOT Maliky U cBapky [3].
[Taiika Mo3BOJIAET N3rOTABIMBATh BHYTPEHHEE JHUILEC TOJOBKU U CTEHKY KOpMHyca
u3 0ojiee TETUIOMPOBOTHOTO Marepuana (HampuMep, U3 XPOMHCTOM OpOH3HI), a
CHJIOBBIE JIEMEHTHI (PyOaIlky KOpIryca, CpeHee M Hapy>KHOE JTHUIIA TOJIOBKH) -
M3 BBICOKONMPOYHO# cramu. Kpome Toro, maiika ¢opcyHOK obecrneunBacT
BBICOKYIO T€PMETUYHOCTh MOJIOCTEN TOJIOBKU MO CPABHEHMIO C PA3BAJIBIIOBKON MX
TopiioB. Kamepbl COCTOAT H3 JABYX OCHOBHBIX COOpPOUHBIX €IMHMI] -
CMECHUTEJIbHOM TOJOBKM M Koprnyca. KOHCTpYKIMS U MOPAJOK MPOSKTUPOBAHUS

MasHO-CBapHBIX KaMep NpuUBeeHa B nocoduu [3].
Koncmpyuposanue cmecumenvroli 20106KuU

B kypcosoii padore mo T/IJIA y cTyneHTa yKe MPUHATO PACIOJI0KEHUE
(hopcyHOK Ha TOJIOBKE, BRIOpAHA MX CXEeMa W OIPEJCICHBI pa3Mephl BHYTPEHHHX

KaHajoB. J[Jid nmpeBpallieHusi CXEMHbBIX PEIICHUH B KOHCTPYKTUBHbIE HEOOXOAUMO
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YUcCThb TPC OOBaHHUS TEXHOJIOTHH HU3roTOBJICHHA, OIIBIT KOHCTPYHPOBAHHKA

HOI[O6HI>IX 3JIEMEHTOB U 00ECIIEUNTh UX MMPpOYHOCTL.

Koncmpyupoeanue xopnyca kamepul

Kopnyc kamepst ([Ipunoxenue 1, snemeHT 2.2) COCTOWT W3 CTCHKH H
pyOalllki, COCAMHEHHBIX MEXKAY COO0OM MO  TOBEPXHOCTAM  NaMKoH
ro()pUPOBaHHBIX ITPOCTABOK MJIH pedep, MONYUSHHBIX (ppe3epOoBaHHEM KaHABOK HA
HapYy>KHOW MOBEPXHOCTH CTEHKH. B HacTodIiee BpeMsa B OCHOBHOM INPHUMEHSCTCA

COEIMHEHHNE C TIOMOIIBIO pedep.
[IpenmytiecTBa TAKOTO COCTMHECHHMSI 3aKITIOUACTCS B CIIETYIOIEM

- peOpa MO3BOJAIOT MOJMYYHUTHh OOJIEE TOYHBIE pPa3MeEpPbl KAHAJIOB TPaKTa

OXJIAXKJICHUS,

- cmaii Mexay peOpoM U pyoOaimkoit padotaeT mpu Oojiee HHU3KOH

TeMIepaType, 4eM cIai rodpa co CTCHKOM;

- Tipu pedpax jerdye o0ecneynTh HaJIeKaIlylo MOArOHKY pedpa K pyoOaiike,
YTO yCTpaHSACT MOSBJICHHE HEIPONAEB, KOTOPHIC BO3HHUKAIOT MPH HCIOJB30BAHUH
ro(ppupOBAHHON TPOCTABKK (OCOOESHHO TP 3HAYMTEIBHBIX MU3MEHEHUAX Paauyca

MOMEPEYHOTO CEUCHHUA KOPITyca),

- TpOIlE MPOKOHTPOJIMPOBATh KA4yeCTBO Maiiku pedpa ¢ pyodaiikoit ¢

MMOMOINBKO PCHITCHOCKOIINH,

- obnerdaroTcs yciaoBHUs padOThl CBAPHOTO IIBA MEXKY JAETAISIMUA CTEHKH
COOpOYHBIX C€AMHHUIL B 30HEC KPHUTHUYCCKOTO CEUCHHWS, TaK KakK OH MOXET OBITh

CABHUHYT OT 3TOr0 CCUCHHA BIIPABO WJIK BJICBO.

[TosToMy B MecTax ¢ MBOWHON KPHWBHW3HOHW (B Cy)XaBIEHCS YacTH W Ha
HEKOTOPOM Y4YacTKe PACIIMPSIOLICHCS YacTH COIjla) MCHOJB3YIOT COCIUHEHUE C
MOMOIIBIO pebep, a Ha OCTaJIbHBIX YUacTKax Kopiyca - ro¢pos. B Gonee mo3agamx

KOHCTPYKITUAX YacTO CBS3M B BHAEC peOep MCIOIB3YIOT IO BCEH JJIMHE Kopmyca
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kamepbl. OTHAKO, CIIEAYET MIOMHHUTH O TOM, 4TO (ppe3epoBanme pedep TPYA0EMKO,
OCOOCHHO B TE€X CJydasX, €CJIM MaTepUaJiOM CTEHKHU SIBJISETCS HEPMKABEHOIIAs

CTaJIb WUJIM TUTAHOBBIN CIJIAB.

Kopnyc rxawmepwvr nenvutrcss Ha JABE WM 00Jiee OCHOBHbIE COOpOYHBIE
enuHuilbl. KOHCTpYKIMA 3JIEMEHTOB KOpIyca TECHO YBsSI3aHA C TEXHOJIOTHEH HX

HU3TOTOBJICHUA.
Koncmpyupoeanue coeounenuii uacmeti xamepbl

OOb1yHO 0a30BOM COOPOYHOM €IUMHMIICH SBIACTCA OXJakJaeMmas pereHepa-

TUBHO PACIIMPSAIOIIAACS YaCTh COIJIA, 0a3aMu COOPKU - OCh COILJIA U €T0 CPe3.

ITepen ycTaHOBKOW COEAMHUTEIBLHOTO KOJbIA YACTO MPOBOJAT TOKAPHYIO
00paboOTKy TOPIIOB MEPEXOJHBIX KoJiel PyOalllku, TaK Kak MPU CBAPKE CTEHKHU
MOTJIa BO3HHUKHYTh WX IOBOJKA, a COCAMHHUTEIHHOE KOJBIIO JOJDKHO BXOJWUTH
MEXIy yKa3aHHBIMM TOpliaMu 0e3 3a30pa. CBsI3aHO 3TO ¢ TEM, YTO IMOCJIE CBAPKH
3aMBIKAIOIETO 1IMBa COSAMHUTEIILHOTO M TEPEXOTHOTO KOJIEIl MPU OCTHIBAHWUW
BO3HHMKAET €T0 CTATHBAHUE, KOTOPOE MOXKET Pa3pylINTh PAHHEE CBAPEHHBIN IIOB
MEXIY KpasMu CcTeHOK. HeoOxoauMoCTh TOKapHOW 00pabOTKU TOPIOB pyOaliku

JOJKHA OBITH OTpakeHa Ha COOPOYHOM UEPTEKE.
Pexomenoayuu no koncmpyuposanuio c6apHvix coeOUHeH Ul

B kamepe MHOro cCBapHbIX COCOUHCHWH, PalUMOHAIbHAA KOHCTPYKLUA
KOTOPBIX B 3HAQUUTEJIBHOW CTEMNEHW ONPEACACT NPOYHOCTh W HAAEKHOCTH

HU3ACIIHA.

1. JIna wm3roToBiieHUs AeTajel Kamepbl HEOOXOAWMO HCIOJIb30BaTh XOPOIIO
CBApUBAEMbIE CTaJIU, OCOOCHHO B TE€X CIIydasX, KOTJIa MOCAE CBAPKU HEBO3MOXKHO
MPOBECTH TEPMOOOPabOTKY (HampuMep, MPU COCTUHEHHUH CEKITUH KOPIIyca).

2. Ilpu cBapke o0onouek HEOOXOAMMO HCIOJB30BAaTh CBApPKy BCTHIK, KOTOpas

MPUBOAUT K MEHBIIECH KOHUECHTPAUWHW HAIMPAXKCHUA, Y€M CBapKa BHAXJIECTKY.
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3. Kpomku cBapuBaeMbIX JeTalle JOKHBI HMETh MNPUMEPHO OJAMHAKOBYIO

TOJIIHHY.

4. CpapHble BB pyOalllky ¥ CTEHKH 11€71€CO00Pa3HO CABUTATh OTHOCHUTEIIBHO
JIpPyT Jpyra c TeM, 4TOObI He 0cNadsaIach MPOYHOCTh KOPIyca.
5. IIpo4HOCTE CBapHBIX MIBOB YACTO MEHBIIE MPOYHOCTH OCHOBHOTO MaTEpHUaJIa.
B »>ToM ciywyae mjis moSiydeHUA PABHOMPOYHOCTH I1€7€CO00pPa3HO  YBEJIUUYUBATh
TOJIIMHY OCHOBHOTO MarepHalia TOJbKO B MECTE€ CBAapku. Eciu 3TO HEBO3MOKHO
BBHITIOJIHATh, TIPUXOJNATCS YBEJIUYHUTH TOJIIWHY OCHOBHOTO MaTepHalia BCETO dJie-

MCHTQA, YTO HNOBBIIIACT MACCY KOHCTPYKIIHUH.

6. Ilpu U3roTOBJICHUH KaMEPbI UCTIOIB3YIOT B OCHOBHOM aBTOMATHYECKYIO CBAPKY B

I

cpelie aproHa WK T'elns.

2.3. PacueT NpOYHOCTH U ONTUMHU3ALMUS SJIEMEHTOB KaMeEPhI
[Ipn KOHCTPYHPOBAHUH FJIEMEHTOB KaMEpPbl HA3HAYACTCSA MATEPUAI ACTAJICH
1 TPOBOAUTCA pacueT ux mpouHocTu. IIpu BeIOOpe MaTepuana AeTajeh CleayeT

PYKOBOACTBOBAThCS mocodusimu [3,11,12,].

O6H_II/IG BOIIPOCHI IIPOYHOCTH JJICMCHTOB KaMCPhI ABHUIaTC/IdA U MCTOAUKH HX

pacueToB MpUBEACHBI B mocodusx [1,2.4].

B KypcoBOM mpoeKkTe Mpu KOHCTPYUPOBAHMM KaMEPbl 00SA3aTENIbHO JTOIKHBI

OBITH MMPOBCACHBI CICAYIOMHNC ITPOYHOCTHBIC PACUCTHI.

Pacuer o61ielt mpoYHOCTH KOpIyca KaMepHl.
Pacuer npousBoautea ¢ ucnosib3oBanuem nakera ANSYS, onpeaenstorcs
OTIaCHBIE MECTA IO JJTMHE KOPIyca U JUTsl HUX CYUTAIOTCA KOY(PPHUITMEHTHI 3amaca.
[Tpu sTOM MOKET OBITH UCITOJIB30BAHA TTAPAMETPUUECKAs MOJICTh KOPIIyca
KaMephbl, pacueT KOTOpoil mpuBoAuTCs B padote [15].
Pacder mpouHOCTH CMECUTENBHON TOJIOBKH, KOTOPHIH BKITIOUAET B ¢eOs pacyeT
MIPOYHOCTH OJIOKA JHUIT M HAPY>KHOTO JHHUIIA (MU Ta30BOJIA).
Pacder mpounocTH Hapy>KHOTO JTHUIIA TIPOU3BOAATCA C UCIIOJIH30BAHUEM
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nakera ANSYS. HeoOxoamuMo oNTUMHU3HUPOBATH HAPY KHOE JHHUIIIE C IETBIO
MOJIy4YE€HU S MUHUMAJIBHON MacCHI.
Jlns xkamep 0e3 10KUTaHHs — CPAaBHUTH M BIOpPATh BAPUAHT B BUAE ChepruecKoro,
AITUITHYECKOTO WIN JHUINA APYTOit (POPMBI.
Jns kaMep ¢ J0’KATaHWEM — BAPUAHT Ta30BOJa C TOCTOSTHHOM TOJIIIMHON CTEHKH
WJIM TA30BOJI C MEPEMEHHON TOIIMHOM (TOTy4aeMblil IMTHEM WIIA CBAPHOH ).
[IpouHocTs OyiOKa MAHWIN CUWTACTCS MO METOAMKAM, IPHUBEACHHBIM B
nocoousx [1,2,4]. OTu xe mocoOUs UCTIONB3YIOTCS MPU BBIMTOJHEHUHU CJICAYIOIINX
PacyeToB:
Pacuer MecTHO# MPOYHOCTH CTEHKH KOPITyCca B MECTAX COSAMHEHHA €r0
COOPOYHBIX €IUHUI] (CYMTAIOTCS CBAPHBIE IIBHI ).

Pacuer npouHOCTH ONMOpP KPEIJICHUS KaMEPHI.

2.4. Pa3paboTKa KOMIIOHOBOYHOM CXE€MbI JIBUraTe s

ITocne paspa®otku koHCTpyKuuu kamepsl U [II'Cx HeoOxoammo BbIOpaTh M
chopMupoBaTh KOMIIOHOBOUHYIO CcXeMy pABurateias. Ha He#t momkHBI OBITH
n300pakeHbl Bce OCHOBHBIEC arperaThl: kamepsl, THA, JXKI'T', ocHOBHBIE KJIanaHbl U
y3JIbl KperuieHus apuratesias. OCHOBAaHHUEM JIJIA BBITTOJTHEHHUS KOMIIOHOBKH SIBJISIOT-

Cs1 KOHCTPYKTHBHAsA cxema asurareds, [II'CX u BHeIIHHE KOHTYPHI arperaTos.

PexoMeHnayeTcss KOMIIOHOBOUHYIO CXEMY BBINOJIHATH B Maciutade 1:10 Ha nucte
dbopmara A3.

TpeboBaHua K KOMIIOHOBOUYHOM CXeME
1. MuHuMasbHbIEC pa3MeEPBI IBUTATENS,;

2. Kopotkue TpyOONpoBoAbl, OOECIEUMBAIOIINE MEHBIINE THAPABIMYECKHE H

TEIJIOBBIE TIOTEPH;
3. Kommencamusi temmeparypHbix aedopmanuii B cucteme Tpyoonposoasr, THA -

- kamepa (TpyOonpoBOIBI ¢ H3THOOM, CHITB(POHHBIE BCTABKH ).
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I[J'Iﬂ OLCHKH KOMITAKTHOCTH ABHUIATCJIA PCKOMCHAYCTCA OIIPCACIIATH

MUHUMAJIbHbI 00bEM IUIWHJIPA, ONUCAHHBIM BOKPYT JIBUTaTelid MPH YCJIOBUH,

YTO OCH HX COBIAaAAroOT.

BHewnuii BU1 1 OCHOBHBIE Pa3MEpbl KaMEPbl U3BECTHBI U3 YepTeka. JlnameTpsl
TpyOONMPOBOJAOB OMNPEACIAIOTCA MO Pacxoly KOMIIOHEHTOB W3 YpPaBHEHUA

HEPA3PBIBHOCTH

F=m,/(wp), (1)
rae F - miomanas nonepeyHoro ceueHus TpyoonpoBoa;
M ,- PACX0J KOMIIOHEHTA,;
W - PEKOMEHAYyeMas CKOPOCTh TCUCHUA KOMIIOHEHTA. JIJIs )KUAKAX KOM-

nmoHeHToB W = 10...20M/c, a 114 )KHIKOTO BOAOPOJIA W =

20...30m/c;

p - MJOTHOCTh KOMITOHEHTA.

Pasmepsbl 1 ocobernHocTr Moaenn THA nomkHbl ObITh B3SThl M3 KYPCOBOTO
npoekra no aucuumyinde “J[uHamuka u npouHocth JIJIA”. Ecnu mpoekTHble
nanasie mo THA paspabaTeiBaeMOTO ABHTATENS OTCYTCTBYIOT, TO €r0 (hopMy U
pasMmepsl, kak U JKIT, mpeanaraercs BoIOpaTh MO aHajgoraM B 3aBUCHMOCTH OT
pa3MepoB KaMephl B COOTBETCTBUM C PEKOMEHAAIMAMU NPHIoKeHus 2. Pazmepsl
KJIAMaHOB, TOKA3aHbIX TaM e, LeJIeCO00pa3Ho Ha3HauaTh, UCXOJA W3 Pa3MEpOB
TpyOONPOBOIOB.

KommnionoBka momkHa OBITH BHITIOTHEHA B OJTHOM M3 TPapUUECKUX PEAAKTOPOB
3D. [llo3uiuu arperaTtoB Ha CXeM€ JOJKHBI UMETh T€ ke Homepa, uto u B [1I'Cx.

DnemenThl, orcyTeTByromue B [1I'Cx, MOACHAIOTCS B MOAPUCYHOUHOW HAJIMUCH.

KOMHOHOBO‘{HYIO CXCMY IMOMCHIAKOT B 3aIIMCKC BMCCTC C OIIMCAHHUCM KOHCTPYK-

DU OBUTATCIIA.
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Ilpumeyanue. YUpOIIEHHBIE MOJENN BHEIIHETO BUJA arperaroB, MOKA3aHHbIC B
MPUJIOKEHUU 2, TMPEACTABIAOT co00il Tena BpaiieHusi. OAHAKO BCE OHU, KaK H
TpyOOMPOBOAbI JOJIKHBI PACIONAraThCa ¢ AOMYCTUMBIMH 3a30paMU OTHOCHUTEJIBHO
JPYT JIpyra U OCTAJIbHBIX arperatroB, paanychl u3ruda TpyOONPOBOJOB JOIKHBI

COOTBCTCTBOBATH TCXHOJIOT'MYCCKHUM PCKOMCHAAIIUAM.

2.5. BEITIOJTHEHME CIIEIITEMBI

B zamanum kaaoMy CTYZIGHTY YKa3bIBAacTCs CrELTeMa — BOMPOC, TpeOyrOLmi
Oosiee rIIyOOKO# caMoCTosATENTbHOM MpopaboTky. CrielreMa MOKET  BXOJMTH B
COCTAaB OCHOBHBIX pA3/C/iOB MPOCKTA, HO MOMKET KacaTthes M JPYrvX BOMPOCOB

koHCcTpyrpoBanus JKPJI, Hwke npyBeneH CriMcOK BO3MOMKHBIX CIICLITEM.

B 3aBACMMOCTM OT CIIOKHOCTM 33JaHMsI  BCE  CIIELITEMBI  OLICHEHBI
COOTBETCTBYIOLICH OLCHKOH. OHAKO OLICHKA TP 3aIATE MPOEKTA 3aBUCHT HE
TOJIBKO OT CJIO’KHOCTH 33J[aHMs, HO M OT Ka4yeCTBa BBITIOJIHEHUSA W 3alUATHI

CTICLITEMBL.
[lepeuens crieurem

1. CrieLrembl, BBINIOJIHEHUE KOTOPBIX OLICHUBACTCA HA OTJIMUHO

1.1. Pacuer ¢ momommpio makera ANSIS 53/eMEHTOB CMECHUTEIBLHON TOJIOBKH
(CpenmHero Wi BHYTPEHHETO JTHUINA, CHIIOBOH (DOPCYHKH).

1.2. Pacuer ¢ momolpto naketa ANSIS ko/uIeKTOpOB.

1.3. Pacuer ¢ momonipro rakera ANSIS y3n0B KpermyIeHHsT KaMephI.

1.4. Onpenenenre ¢ moMoIbo 3D TEXHOMOTUI MACChl AJIEMEHTOB KaMephbl
W BCEU KaMEPHI.

1.5. BeimoniHeHHE panioOHAIBHOW KOMITOHOBKH JIBUTATENIS B OTCEKE PAKETHI
(3a71aHBI pa3Mephl MTHHIPHIECKOTO OTCEKA, OCh OTCEKA COBIAAET C OCHIO
KaMmephl).

1.6. KommoHnoBKa nBATATENS] MUHUMAIBHBIX PA3MEPOB (JIOJHKCH OBITh MUHUMAJTh-
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HBI 00BEM ITUIIMH/IPA, OTIMCAHHOTO OKOJIO IBUTATEJIS).
1.7. Pa3paboTKa OpyriHaIbHBIX KOHCTPYKTUBHBIX PELLICHUI, TIPEIOKEHHBIX

CTYJIEHTOM.
2. CrietreMsl, BBITIOJIHEHHUE KOTOPBIX OLICHUBACTCA HA XOPOLLIO
2.1. KoHCTpyKTHBHas pa3paboTKa OXJIAKAAEMBIX BUOPOAKYCTHYECKHX NEPErO-
POJIOK B KAMEpE.
2.2. KOHCTpYyKTHBHas pa3padoTKa aKyCTHUUECKHX PE30HATOPOR JUT TalLICHUs
KOJIe0aHUi raza B KaMEpe CropaHus.
2.3. KOoHCTpyKILMs KpeTuieHUs KaMephbl, TIO3BOJIFOLLIEE PETYJIMPOBATH TOJIOMKEHHS
KamephbI PH COOPKE.
2.4, KOHCTpYKIMA KPEIUICHUA KaMEPBI B KAPJAHHOM T0JIBECE.
2.5. KoHCTpyKIIMS KpEIIEHUs KAMEPBI C MOMOIIbIO CPEPUIECKOTO
mapHupa.
2.6. [ToBOA KOMIMOHEHTOB K KayaroIIEHCs Kamepe Yepes nandbl
KPEIUICHUS KAMEPBI.
2.7. ITogBOA KOMIIOHEHTOB K KaYaKOLIEHCS KaMEPE Yepe3 CHITb(OHBI,
2.8. [IpoekTUpOBAHUE U pacUET HEOXJIAKIAEMOT0 (ITPOTOYHO)

COIIOBOI'O HacaaKa.

2.9. B npurarene 0€3 10KMraHUd KOHCTPYKLMSA BHIOpOCa FrEHEpaTOPHOTO

raza B paCUIMPAIOUIYKOCA YacTh COILIA.
2.10. Pa3zpaboTka KOHCTPYKIIMA MHOTOKPATHOTO 3aKUTAHUS 3JIEKTPO-
HUCKPOBOTO UJIA XUMHUYECKOTO.
3. Crierrembl, BBITIOJIHEHHUE KOTOPBIX OLICHUBACTCA HA YJIOBJIETPOPHTEITHHO
3.1. Pazpabotka I TT'Cx ¢ MHOTOKpaTHbIM XUMHUYECKHUM 3KUTAHUEM KaMeEphl 1
KIT.

3.2. Pazpadotka [TT'Cx ¢ MHOTOKpaTHbIM SMIEKTPOUCKPOBBIM 3a5KUTAHUEM
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kamepbl 1 KT T
3.3. Cpasnenue [ II'Cx ¢ HautyBoM OakoB OT OayuioHa Co CKaThiM razom v ot XKI T
1 BBIOOP ONTUMAJTEHOTO  BApUAHTA.
3. 4. KoHcTpyKTHBHAs pa3paloTKa HEOXJIAKIAEMBIX  BHOPOAKYCTHUECKHX TIepero-
POJIOK B Kamepe.
3.5. Pacuer (pnaHLEeBOro COSTMHEHU KaMePhl C TPYOONPOBOJIOM OKHCIIATE]IL.
3.6. Bb100p 1 000CHOBaHKE MPUMEHEHHST YIUIOTHEHWUIH HEMOJBIKHBIX COSTMHEHIA
Kamepbl.
3.7. Pa3paboTKa KOHCTPYKLIMH NMpo3anasia (MMpOoCBEYH ) /U 3aKUTaHHs KaMephbL.
3.8. Pa3pabotka KOHCTPYKLIMH (PIaHLIEBOIO COSAMHEHUS C YIUIOTHEHUEM
KOHYCHOM MPOKJIA/IKOM.
3.9. Pa3pabo1ka KOHCTPYKLIMH (PIaHLIEBOIO COSAMHEHUS C YIUIOTHEHUEM
W3 TPOKJIAJKu ¢ MP.
3.10.. Pa3paboTka KOHCTPYKLIMM (PJIAHLIEBOIO COSIMHEHHS C YIUIOTHEHHUEM

W3 PE3UHOBOM TIPOKIIAIKK KPYTJIOTO CEUCHHS.

3. TpeGoBaHUs K MOACHUTEILHOM 3aMMUCKE

U rpa)UuECKON YaCTH MPOEKTa

3.1. IToacHuTeIbHAA 3alIUCKA

[TosicHuTenpHas 3amMcka JOJDKHA COAEpXaTh OOOCHOBAHUS PpEIICHUN U
pacueThl, BBIMOJHEHHBIE TOJBKO caMuM CTyAeHTOM. C 1EIbl0 YMEHBIICHUA
00bEeMa JIOMYCKAETCSA TAKIKE CChUIKA HA MaTepuUalibl, MOMEIICHHbIE B 3alUCKaX,
paHee BBIMOTHEHHBIX MO APYTUM AUCHUTIMHAM. [Ipy HanmucaHuu 3aMuCKU MOYKHO

nojab30BaThea padotamu [15, 16].

OcHOBHas 4acTh 3alUCKH AOJIDKHA UMCTh CIICAYIOINUC Pa3aciibl.
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Brenenne (TpedoBanus k mpoektupyemoii /1Y)

1) OyHkUOHANBHOEC  TPOSKTHpOBaHWE (MpUHIMMHATbHAsS  cxema VY,
IIUKJIOTPaMMa 3aIyCcKa-0CTaHOBA)
2) KommonoBouHas cxema asurarens. Pacuer mpoxoaHbIX ceueHni maTpyOKoB,
MOJBOAIINX KOMIIOHCHTBI
3) Onmcanne KOHCTPYKIIMKM KaMephl (COCTaB KaMephbl, CIOCOOBI COCTUHECHHS €€
YyacTel, KPEIJICHUE KaMephl, 3aKUraHUue KOMIIOHEHTOB, HA3HAUCHHUE IITYILIEPOB U
Jp.)
4) Pe3yabTaThl MPOCKTUPOBAHUS TETUIO3AIMNUTH KaMEPhI
4.1) BriOop cucTeMbl TETIIO3AIIUTHI 3JIEMEHTOB KaMEPhI U BUIA OXJIAAUTENS
4.2) PacueT mpOTOYHOTO OXJIAXACHUSA KAMEPHI, BHITIOJTHCHHBIH C TTIOMOIITHIO
naketa ANSIS unm TpaauiiMOHHBIM CITIOCOOOM € UCIOJIb30BaHUEM
nporpaMmmbel OXLADA.
4 .3) IlpoexTupoBanne opedbpeHns CTEHKN KaMephl U pacdeT koddduiuenra
s dexTrBHOCTH OpeOPEHUS B KPUTHUECKOM CEUCHUH
4 4) PacueT TemMniepaTypbl CTEHKH C yA€TOM OpeOpeHus

(BerBo 0 TOM, UTO TEMIIEpaTypa CTEHKA HaXOAUTCA B TPEAETaX HOPMBI,

B MPOTUBHOM CJIy4a€ — MEPHI MO CHUKXECHHUIO TEMIEPATYPbl, HAMPUMED,

HAHECCHUEM TTOKPBITHS WA JIP.)

5) PesynbTaThl pacyeToB HAa MPOYHOCTH B COOTBETCTBUH C pazaeiom 2.3.
Jlpyrue pacueTsl B COOTBETCTBUH C 33JlaHUEM (TTPOYHOCTH KOJIJIEKTOPOB,

(b1aHTIEBBIX COSTMHEHUH, pacueT YCTOHYMBOCTH (hPOPMBI COTIIIA)

6) CBoaka mMaTepuasnoB, IPUMEHAEMbIX I U3TOTOBJICHHS AETANEeH KaMephl
7) IlocnenoBarenbHOCTh COOPKHM KaMepPbl (TEXHOJIOTHUECKas YacTh)
8) Cnenrema npoexra

3axroueHue (MTOTH MPOSKTUPOBAHUSA W TTPEATIOKECHH)

B 3akntouennn HeoOX0AMMO CpaBHUTH MapaMeTpsl pazpadoTanHoro XKP/]

U YK€ BBIMIOJIHEHHBIX JBHUraresie [4] u caenarb COOTBETCTBYIOIINE BBIBOIBI.
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CnHcoK HCIOJIb30BaHHBIX HCTOYHHKOB

[Tpunoxenuns:

1. Pabounii ueptéx neranu

2. Crenudukanysi KaMepbl

3. COopounblii uepTEéX KaMepsl (MpUIaraeTcs K NOSICHUTEIbHON 3aIUCKe)

3.2. I'padpuueckas yacTb OpoeKTa

CryneHt pa3pabatsiBaeT Mojesb 3D kamepbl 1 COOPOUYHBIA UEPTEK — TOKYMEHT,
Ha OCHOBAHMHM KOTOPOTO OYAET BBHITIONHATHCS OKOHYATEIbHAA COOpKA KaMephl U3
cOOpPOUYHBIX enuHUIl U AeTajied. [l03ToMy TOBKO 3TH 3JIEMEHTH KOHCTPYKITHH
JIOJKHBI OBITH 3aHECEHBI B CTICTIU(DUKAINIO, KOTOPask MPHIIAracTcs K MOsSCHU-
TEIHHOM 3amucke. B MecTax cBapku 3TUX 3JIEMEHTOB HEOOXOAMMO 0003HAYUTD
TUTI CBAPKH U BBHITIOJTHUTH BEIHOCHBIC Pa3pe3bl, HA KOTOPBIX MTOKa3aHa pa3aeiika

CBAPHBIX HIBOB MW BHUABI CCUCHHA JO H ITOCJIC YCTAHOBKH COCIUHUTCIIBHBIX KOJICI.

JIns  BBIACHEHWS KOHCTPYKIIMHM  OTACNBHBIX  AJIEMEHTOB  ((pOPCYHOK,
MTYEPOB, MATPyOKOB, KOJUICKTOPOB | JIP.), a TaKKe CIIOCOO0B WX COCTUHEHHUS C
KaMepoil HEOOXOIMMBI JTOMOJIHUTENIbHBIE BUJIBI MO CTPEJIKAM, BBIHOCHBIE Pa3pe3bl

U CCUCHUA.

O06béM MoOaenn W COOPOYHOrO YepTeka MOJDKEH COOTBETCTBOBAThH 3...4 NHMCTaM

BarMana (popmara Al.
Ha gepTtexe n10mKHBI OBITH:
-nipocTaBiieHbl BUbl cBapku cornacHo ['OCT 2.312-68 u  2.313-68;

-IIPOCTABJICHbI MMOCAA0OYHBIC, YCTAHOBOYHBIC, IIPHUCOCAWMHUTCIILHBIC, Fa6apI/ITHI>Ie,
HUCIIOJHUTCIIBHBIC M CIIPABOYHBLIC PAa3sMCPBI, MCKOCCBBIC PACCTOAHHA OTBepCTHﬁ,

THUIBI U Pa3MepPhl pe3b0;
-BBIHECCHBI HOMEPa MO3HIIHI COOPOYHBIX SIUHHUII M JICTAJICH,

-BBITIOTHEHBI Haanmucu: ocHoBHaA — o [ OCT 2.104 — 68 u nmosgcuurenpHas -
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no ['OCT 2. 318 — 68.

[TosgcHuTenbHAs HAAMKWCH BKIIFOYAET OCHOBHBIE TEXHUUECKUE TPEOOBAHUA Ha
3aKTFOYUTENBHBIC OTepani COOpPKH KaMephl (CBApKy TOJOBKA M KPOHIITCHHOB
y3JI0B KPEIUICHHSI KaMepbl ¢ €€ KOPIYyCOM), Ha OKOHYATEIbHBIM KOHTPOJb €&

KayecTBa, Ha MOJrOTOBKY €€ K TPAaHCIOPTUPOBKE WIIM XpaHEHHIO [3].

OnHopoHbIC U OJIM3KKE MO CBOEMY XapakTepy TPeOOBaHUS TPYIIUPYIOTCS MO

BO3MOKHOCTH BMCCTC B CJ'IGI[YIOH_[eﬁ IMOCIACAOBATCIIPHOCTH.

-TpeOOBaHUs K  MaTepualiam,  3arotoBkaMm,  cmocobamM  COEeAWHEHMIA,

TepMOOOpabOTKE U T.1.;

-pa3Mephl, TPEACAbHBIC  OTKJIOHCHHWS pa3MepoB, (OPMBI H  B3aUMHOTO

PACTOJIOKEHUSA MMOBEPXHOCTEH,

-Tpe0OBaHMS K KQUECTBY MOBEPXHOCTEH, yKa3aHUd 00 UX OTASIKE HUIIH TTOKPBITHH,
-3230pbl, PACIIOJIOKEHUE OTACIBHBIX 3JIEMCHTOB KOHCTPYKIIWH,

-YCJIOBHS U METObI UCIIBITAHUIA;

-IpaBwjia TPAHCHOPTUPOBKHU U XPAHEHHUS.

[TyHKTBI, BXOJSIIHNE B TEXHUUECKHE TPEOOBAHUS, JOJIKHBI UMETh CKBO3HYIO
HYMEPALUIO CBEPXY BHU3 U HAUUHATHCS C HOBOU CTPOKHU. TEKCT pa3MemaeTes Haq
OCHOBHOM HaaMuChiO. [Ipy Ha3HAUEHNUN TEXHUUECKUX TPEOOBaAHUHN CTYACHT

JOJI>KEH 000CHOBATh UX HEOOXOAUMOCTh U 3HATh CIIOCOOBI MX MPOBEPKHU.
4. TTopsAIOK 3a1UTHI MPOEKTA

Jlo 3amuThl TpoeKkTa (MHHAMYM 3a J€Hb) KOHCYJIBTAHT MPOBEPSET TMOSC-
HUATCIBHYIO 3aMMCKy W TPapUUecKyld UYacTh MPOCKTa W TOJMUCHIBAET WX,
KoHCY/IbTaHT MOXKET B MOSICHUTEILHON 3aMMCKE HAMUCATh CBOE MHEHHUE O paboTe

U PCKOMCHAOBATL OLICHKY ITPOCKTA.
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3ammTa nTpoeKTa MPOUCXOUT IO pacnucanuio. Eciau rpyniy KOHCYJIbTHPOBAJIO
JIBa MPENOAABATENS, TO 3alIUTY NPUHAMAET NMPENOABATENb, HEMOCPEACTBEHHO HE
KOHCYJIbTUPOBABIIWAN JAHHOTO CTyAeHTA. Eciu rpynmy BET OOWH MPENoaaBaTeb,

TO 3alIUTYy IIPOCKTA OH WU IIPHHKUMACT.

CryneHT TpEeACTaBIIIeT HA 3allMTy pa3paboTaHHBIE MM MaTepHaabl U B
TEUCHUH 5-6 MUHYT JOKJIQJBIBAET O pe3yyabTarax MpojeaaHHOW padoThl, oOparias

OCHOBHOC BHUMAHUC Ha BOIIPOCHI, pa3pa60TaHHbIe UM CaMOCTOATCIIbHO.

[Tocne nmoksana CTYAEHTY 3aJal0T BOMPOCHI MO BCEMY KOMIUICKCY padOThI HaJ
npoektoM. OlleHKa OPOCTaBIsAETCA MO 4YeThIpEX OanbHOU cucteme. [Ipu oueHke
MPOEKTA YUYUTHIBAKOTCA: COJEpkKaHUE, O0bEM M TIyOMHA MNPOEKTA, CJIOKHOCTH
3aJaHuA, CTENEHb CaMOCTOSITEIbHOCTH KOHCTPYKTUBHON pa3pabOTKH, OTCYTCTBHE
KOHCTPYKTOPCKHUX OIIMOOK, KAY€CTBO JAOKJIaAa, MPAaBUJIBHOCTh U MOJIHOTA OTBETOB

Ha BOIPOCHI, OIICHKA KOHCYJIbTaHTa (€CJTM OHA €CTh).
[IpoekT oueHuBaeTCA:
"OT1auunH0",

ecnmu  Tpu  pa3paboOTKe KOHCTPYKIMHM  TPHUBEACHBI  OPUTHHAJbHBIE  WIIH
CaMOCTOSITCJIbHBIC PEIICHUSA, TPOEKT COJCPKUT TPyObIX OIMMOOK, CchenreMa
MPOEKTA COOTBETCTBYET OTJIMYHOM OICHKH, NOKJIAl TIOJIHBIA U KOPOTKUU, OTBETHI

Ha BOIPOC TOJHBIE U TITyOOKHeE.
"Xoporo",

ecnu pa3paboTKa KOHCTPYKIIMM BBIMIOJHEHA CAMOCTOSTENbHO, CHEHTEMA
COOTBETCTBYET OIICHKE HE HHXE 'XOpOoIo", JOKJIaA M OTBETHl HA BOIPOCHI

JIOCTATOYHO TMOJHBIE, TPOCKT COACPIKUT rPyObIX OIIUOOK.
"V 10BAETBOPUTENHHO",

€ClA TIpH pa3padOTKe KOHCTPYKIIMM B OCHOBHOM MCIIOJIb30BaHA KOHCTPYKITHA

YKa3aHHOro mnpemoaaBarCjicM IIPOTOTHIIA, KOTOpasd CTYACHTOM YCBOCHA B
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JIOCTaTOYHOM Mepe; CrelreMa MPoeKTa OTBEUAET OICHKE ''yAOBJICTBOPHUTEILHO",
MPOEKT HE COACPKUT TPYyObIX OIMIMOOK, OTBEThl HA OOJIBIIMHCTBO BOMPOCOB

MIPaBUJIBHBI.
"Hey10BIE€TBOPUTENBHO", - BO BCEX OCTAJIbHBIX CIyUasX.

CTyneHThl, TOIYUYMBIINAE HEYAOBJICTBOPUTEIbHBIC OLICHKM Ha 3aIUTE, a TaKKe
MPETEHIYIONINE HA 00JIEE BHICOKYIO OLICHKY, JOMYCKAIOTCS K MOBTOPHOM 3alIUTE C

pasperieHus Aekana (pakynprera.
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Hpunoxenne 1.

ba3a KOHCTPYKTHBHBIX pelieHuii 3aeMenToB Kamepbl 2KP/1

1. DJ1eMeHTBhI CMEeCHTEJIbLHOH roJIOBKH

Q
u.‘ -
Oy

Onement 1.1 Konctpykius coeauaeHmns (GOPCYHOK C JHUIIAMHE TOJIOBOK TTPH

JIOCTAaTOYHOM (a, B) ¥ HEIOCTATOUHOH /T alku TonmuHe THUT (0):

I - cpennee nauIE, 2 - KOJICUYKO MPUMOS, 3 - BHyTPEHHEE AHUIIE, 4 - TPOKIIaAKH

u3 0osiee MATKOTO METajlIa, 5- MajopacxoaHas (popcyHka
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Onement 1.2. CMmecutenbHas ToJIOBKA ¢ nedekTopom,

MPUBAPEHHBIM K KOPITYCY TOJIOBKH

OnemeHT 1.3. Bo3MoxHad KOHCTPYKIUS COCTUHEHUS TOJIOBKU C KOPITyCOM
Kamepsbl: 1 - razoBos, 2 - MTynep AJs8 U3MEPEHUA TaBJICHUS Ta3a B kamepe, 3 -
COEJIMHUTENILHOE KOJIbIIO. 4 - KOJIBIIO C PaMajibHBIMU OTBEPCTUAMMU, 5 - pyOallika
KOpITyca KaMephl, 6 - CTEHKA KOpIyca, 7 - BHYTPEHHEE JHUILE TOJIOBKH, & -
BTYyJIKa, 9 - cpeanee nuuie, 10 -kopmyc rojgoBku, 11 - razopacnpeaenureabHas
pelieTka
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Onement 1.4. Kpemtenne nedaekropa K CpeIHEMY JHUITY MaRKOM:
1 — kopmyc rojioBKHM, K KOTOPOMY MalKON U pa3BajibLIOBKON MPUCOECANHEHO

BHYTPECHHEE THUIIE U MpUTIasiH aeduiekTop; 2 — GuabTp

OnemenT 1.5. Cxema cBapHOro razoBo/ia;: BUHbI CBAPHBIE IIIBbI,

COCAUHAIOMNUC TPH IITAMIIOBAHHBIC CCKIINH
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