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Beenenue

KypcoBoii npoekt no gucuuruinHe «OCHOBBI pacueTa U KOHCTPYHUPOBAHUS
MaliuH M anmapatoB  IepepalaThIBAIONIUMX  MPOU3BOJACTBY  SIBIISETCA
CaMOCTOATEIBLHON paboTOM CTYAEHTOB, 1IeJIb KOTOPOMl yriTyOJieHne U 3aKperieHue
TEOPETUYECKUX 3HAHWM, MOJYUYEHHBIX CTYJEHTaMHU B XO/€ €€ u3yuyeHus. Pabora
MallliH ® allapaToB OIICHUBACTCA IO TEXHUYECKUM ¢ TEXHOJOTHUYECKUM
MTOKA3aTeJIsSIM, COCTABJISIONIAM WX TEXHUYECKYIO XapaKTEPUCTHKY.

K gunciy Takmx mokaszaTeneil 0OBIMHO OTHOCST: IPOU3BOJAUTEIBHOCTD, T. €.
KOJIMYECTBO TepepadaThIBAEMOTO CBHIPbS WM HW3TOTOBISIEMON TPOIYKIIMHA B
CAVHUITY BPEMEHH, MOTPEOIIEMYI0 MOITHOCTD, BRIpAXKACMYI0 KOJIMYECTBOM Tiapa,
XJIAIOHOCHUTEJISA, JICKTPUUECTBA B SIUHUILY BPEMEHH; MapaMeTPhl dJIECKTPUICCKOM
sHEprum (HampsHKeHHe, 4acToTa, Kom4uecTBo (a3), mapa (TemriepaTypa, JaBJICHHE)
U XJIQJIOHOCUTENS (BHI, TEMIIEPATYpPA); MapaMeTPhl ChIPhSl 1 KOHEUHOUN MPOAYKITUH;
napameTpbl pekuMa padoThl TEXHOJIOTHYECKOTO 000PYOBaHUS U €r0 OTIEIbHBIX
AJIEMEHTOB (JaBJICHUE, TEeMIeparTypa, 4acToTa BpalleHUs U Jp.); TadapuTHbHIC
pa3Mepbl M MacCy TEXHOJOTUYECKOro OOOpYyIOBaHHUS;, YCIOBHUS HKCILTyaTallH
(XxapakTepucTUKa MPOU3BOICTBEHHOTO TOMEIIICHHUS, TEMIIEPATypa U OTHOCUTEIIbHAS
BJIQYKHOCTH BO3/IyXa).

IlepBbic 1Ba TmOKa3aTeNns SBISIOTCA HamOojee BaXKHBIMU, TaK KaK B
OTIPE/ICIICHHON CTENEHHU TO3BOJISIFOT CYIUTh O TEXHUYECKOM YPOBHE 000pYI0BaHUS
¥ COOTBETCTBUHU €T0 MUPOBBIM cTaHAapTaM. OcTaabHBIC MTOKA3aTeI TEXHUISCKON
XapaKTEPUCTHKU MAIIMH U aIlllapaToB OTPAKAIOT MX IKCILTyaTallHOHHBIC CBOMCTBA,
a TakKe KAYeCTBCHHBIC IOKAa3aTeIW CBIPhS M TOTOBOW mpoaykmuu. Cremyer
OTMETHTh, YTO PEAM30BaTh BCE BO3MOKHOCTH OOOpYJAOBaHMS, 3asABICHHBIC
TEXHUYECKOW XapaKTePUCTUKON, B OOJBIIMHCTBE CIydyaeB HEBO3MOXHO 0e€3
COOTBETCTBYIOIIEH TOJTOTOBKH OOCIYXHBAIOIIETO TEPCOHANIa W WHXKEHEPHOU
CIIy)0bI nepepabdaTbiBaomux npeanpustiii. Heo6xoaumMo 3HaTh 3aKOHOMEPHOCTH
W3MEHEHHS ChIPhS Ha BCEX TEXHOJOTUUECKHUX CTAIUSIX B 3aBUCUMOCTH OT PEKUMOB
paboThl MaIllMH W alapaToB, a TaKXEe YMETh HACTpauBaTh U KOHTPOJIUPOBATH
napameTpbl 000pyA0BaHUS I 00€CTICUCHUS STUX PEKUMOB.

3amaun  KypcOBOTO TPOCKTHUPOBAHUS - CTYACHTHl JIOJDKHBI  3HATh
HEO0OXOIMMBIC CBEJCHUS 0 KOHCTPYKIIMH, TIPUHIIMIIC ACHCTBUS MAIIMH 1 alnapaToB
JUTSL OCYIIIECTBIICHUS KOHKPETHOTO TpoIiecca, O MPUMEHEHHH 000pYI0BaHUS B TOM
WJIM MHOW 00JIaCTH MHINEBON MPOMBIIINICHHOCTH, UX PAIlMOHATILHOM Pa3MEICHUN B
TEXHOJIOTUYECKON JTMHUH, IKCILTyaTallii ¢ MUHUMAJIbLHBIMH MAaTEPHAIIO U DHEPTO
3aTpaTaMy; OOIIMEe NPUHIMIB MNPOEKTUPOBAHUS MAllMH M alapaTroB
nepepadaThiBalOUX Mpou3BOACTB. CTyNeHT JOKeH o00salaTh HaBbIKaMU
MOJICpHU3AIMN W KOHCTPYHUPOBAHHS TEXHUYECKUX CPEACTB JUIsl TepepadoTKu
CEJIbCKOXO3SIICTBEHHOW TPOIYKIIMK; HABBIKAMU COCTaBICHUS W OGOpMIICHUS
KOHCTPYKTOPCKO-TEXHUYECKOUW TOKyMEHTAITUH.



I'nmaBa 1 TemaTuka, cogep:xanue U 00bEM MPOEKTOB
1.1 TemaTuka NpoeKTOB

OCHOBHOI LIEIBI0 MPOEKTUPOBAHUS MO AUcHUILIMHE « OCHOBBI pacuera U
KOHCTPYMpPOBAaHUSI MalllMH U almapaToB IepepadaThIBAlOUIMX MPOU3BOJACTB »
ABJISIETCA CUCTEMATHU3aLMs M 3aKpPEILUICHUE 3HAHWM, MOJYyYEHHBIX NPU U3YYEHUU
OOIIETEeXHUYECKUX TUCIHUIUIMH, a TakkKe BbIpaOOTKAa HABBIKOB 1O WX
IIPAKTUYECKOMY NPHUMEHEHHUIO B IIPOLECCE MOJACPHU3ALMU W3BECTHBIX WIIU
pa3pabOTKU HOBBIX KOHCTPYKIMI MAIllMH U anmnapaToB Il MepepadOTKU MOJIOKa,
MsiCca U IPOLYyKLIHH PACTEHUEBOICTBA.

B cBsi3uM ¢ 3TUM TeMaTHKa KypCOBBIX IMPOEKTOB MO JAHHOW JUCUUILIMHE
HaIpaBJICHA Ha PELICHUE CIEAYIOLIUX 3a1a4:

Jlist perierus: cOpMyTMPOBAHHBIX BBIIIE 337]a4 KYPCOBBIE MMPOEKTHI MOTYT
HMMETH CIEIYIONIYI0 TEMAaTUKY:
[TPUMEPHBIE TEMbI KYPCOBOI'O I[TPOEKTA

OcHOBBI pacyeTa 1 KOHCTPYMPOBaHNS MAIIWHBI IINTATOPE3HON
OcHOBBI pacyeTa 1 KOHCTPYUPOBAHHUSI MSICOPYOKHU

OcHOBBI pacyeTa 1 KOHCTPYUPOBAHHUS BOJTYKA

OcHOBBI pacyeTa U KOHCTPYUPOBAHUS U3METbYUTEIS CIICLIHA
OcHOBBI pacyeTa 1 KOHCTPYUPOBaHUS (papieMeranKu
OcHOBBI pacyeTa 1 KOHCTPYMPOBAHHUS LIIIPHULA BAKYYMHOTO

N Ok

OcHOBBI pacueTa WU KOHCTPYHMPOBAHHUS MAIUHBI i (OPMOBKH MSICHBIX

xJ1e00B

8. OCHOBBI pacueTa U KOHCTPYUPOBAHMSI TEPMOIBIMOBOM KamMephbl

9. OcHOBBHI pacyeTa U KOHCTPYHPOBAHHMSI THIMOT€HEpaTOpa

10.0OcHoBEHI pacdeTa U KOHCTPYHPOBAHHS pe3epByapa AJsi XpaHSHHs MOJIOKa

11.0OcHoBBI pacueTa 1 KOHCTPYHUPOBAHUS cenaparopa - MOJIOKOOYUCTUTEIS

12.0OcHoBbI pacyeTa 1 KOHCTPYHPOBAHHS cernapaTopa - HOpMaju3aTropa

13.0OcHoBBI pacyeTa U KOHCTPYHPOBAHUS CerapaTopa-CIUBKOOTACTUTENS

14.OcHOBBI pacueTa WM KOHCTPYUPOBAHUS cemaparopa sl BBICOKOKHUPHBIX
CIIMBOK

15.0cHoBBI pacyeTa 1 KOHCTPYHUPOBAHUS CHIPOU3TOTOBUTES

16.0OcHOBBI pacueTa 1 KOHCTPYUPOBAHMS Tpecca ISl Chipa

17.0cHoBBI pacueTa 1 KOHCTPYUPOBAHMS TAHKA JJI OXJIAXKACHHS MOJIOKA

18.0OcHoOBBI pacyeTa U KOHCTPYHUPOBAHUS KyTTepa

19.0cHOBBI pacueTa ¥ KOHCTPYHUPOBAHUS MACTIOM3TOTOBUTEIIS

20.0OcHOBHI pacueTra mapamMeTpoB U KOHCTPYUPOBAHUE MACIO000pa3oBaTes

21.0OcHOBHI pacueTa U KOHCTPYUPOBAHHS STUKUPOBOYHON MAIITUHBI



22.0OcHOBBI pacueTa U KOHCTPYHUPOBAHUS MOJIOKOPA3IMBOYHOTO aBTOMATa

23.0OcHOBBI pacyeTa M KOHCTPYMPOBAaHUS MaIllMHBl Ui JO3UPOBAHUS U
MaKeTUPOBAHUS TBOPOTa

24.0cHOBBl pacueTa W KOHCTPYUpPOBaHUS JO3MPYIOIIETO YCTpOMCTBa st
HAIlUTKOB

25.0CHOBBI pacyeTa U KOHCTPYHPOBAHHS IIHEKOBOTO Mpecca Jisl MPOU3BOJICTBA
COKOB

26.0cHOBBI pacueTa W KOHCTPYHPOBAHHUS MAIIMHBI JJIs  MPECCOBAHUS
MaCJIUYHBIX KYJIbTYP

27.0OcHOBBI pacyeTa M KOHCTPYUPOBaHUS (POPMOBOYHOIO Ipecca MYUHBIX
KOHJUTEPCKUX U3ACIINN

28.0OCHOBHI pacueTa U KOHCTPYHUPOBAHUS OXJIaJUTENISI TBOPOTa

29.0cHOBBI pacueTa W KOHCTPYHPOBAaHHUS pPACIBUIMTEIBHON CYIIMIBHON
YCTaHOBKHU

30.0OcHOBBI pacyeTa W KOHCTPYMPOBAHUSA NPOTHUPOYHON MAIITUHBI ISt
IIPOU3BOJICTBA COKOB

31.0cHOBBI pacyeTa U KOHCTPYUPOBAHMSI CYIIUIbHONW YCTAaHOBKHU AJISL SIMUHOTO
IOPOIIIKA

32.0cHOBBI pacyeTa U KOHCTPYHUPOBAHUS J103aTOpa MUILEBBIX PACTBOPOB

33.0OcHOBBI pacueTa U KOHCTPYHUPOBAHUS IIIHEKOBOTO (pOPMOBATENS

34.0OcHOBBI pacyeTa U KOHCTPYHUPOBAHUS MPOCEUBATENS MYKH

35.0cHOBEHI pacueTa U KOHCTPYHPOBAHUS MOJIOTKOBOM IPOOHITKH

36.0OcHOBBI pacueTa U KOHCTPYHUPOBAHUS TECTOMECUIILHOM MaIlIHbI

37.0cHOBBI pacyeTa U KOHCTPYHUPOBAHUS MaKapOHHOTO Ipecca

38.0OcHOBHI pacueTa U KOHCTPYUPOBAHHUS JIONACTHOM MEIaIKU

39.0cHOBBI pacueTa U KOHCTPYUPOBAHUS TOMOTEHU3aTOpa JJIsl MOJIOKA

40.0OcHOBBI pacueTa U KOHCTPYHPOBAHUSI MacI000pa3oBaTes

41.0OcHOBBI pacuera U KOHCTPYHUPOBAHUS IIUKIJIOHA JIJISl OYMCTKH BO3/1yXa

42.0OcHOBBI pacueTa ¥ KOHCTPYUPOBAHUS OYTHIITKOMOCYHOW MAITHHBI

43.0cHOBBI pacyeTa M KOHCTPYHUPOBAHUS IMACTEPU3AIMOHHO-0XJIaAUTEIBHON
YCTaHOBKHU

44.OcHOBBI pacyeTa U KOHCTPYHPOBAHUS JBYXKOPITYCHOM BaKyyM-BBIIIAPHOM
YCTaHOBKHU

45.0cHOBBI pacueTa U KOHCTPYUPOBAHUSI EMKOCTH JJISI XPAHEHHS] MOJIOKa



1.2 Conep:xanue u 00M IPOEKTOB

KypcoBoii mpoekT BKIoYaeT B ceOs rpaduyecKylo 9acTh W PacUETHO-

HNOSICHUTENBHYIO 3aIIUCKY.

I'padpraeckas yacte mpoekta cocTout u3 3...4 muctoB GopmataAl u B cBOEM

COCTaBE MOKET COAEPKATh:

1. PaznuuHoro BHAAa W THUMA CXEMbl (TUIPABIMYECKHE, KHUHEMaTHYECKUE,
(GyHKIMOHAJbHBIC, MPUHIUIUAIBHBIE M T.J.) MNPOEKTUPYEMBIX MAlIMH MU
arnraparos.

2. O0mui BHI MaIIUH C pa3pe3aMd, TEXHUYECKOW XapaKTepUCTHUKON U
cnerupuKaImei.

2 YepTerxu COOPOUHBIX €AUHUI] C HEOOXOAMMBIM KOJTMUECTBOM IPOEKIIUH, Pa3pe30B
Y CEUCHUM.

[IpumepHoe coaepkanne M O00BEM PACUETHO-TIOSICHUTEIBHOW 3aIlUCKH
MPUBEACHBI HUXKE

Beenenue 1...2

1. O630p nuTepaTypsl (IaTEHTHOE UCCIICIOBAHUE U aHAJIM3 aHAJIOTOB) 5...6
2. Onucanue NpoeKTUpyeMoro oobekra 3...4

3. TexHosiornueckre pacueTsl S...6

3.1. Pacuer pexxuMHBIX mapamMeTpoB (MPOU3BOAUTEILHOCTh, PUTM BbIAa4H
POIYKLNHN)

3.2. Pacuet KOHCTPYKTHUBHBIX MapaMeTpoOB 000py10BaHUS (BMECTUMOCTh, EMKOCTb,
pabounii 00BeM, pa3Mepbl OTACIBHBIX AIEMEHTOB KOHCTPYKIIMH)

4. KoHCTpyKTHUBHBIE pacueThl §...10

npu pacieme Mawiun

4.1. Kunematuueckuii pacuer

4.1.1. CTpyKTypHBIl aHATTU3 KHHEMATUYECKUX LIETei

4.1.2. Pacnipenenenure o0IIero mepeaaTOqHOro OTHOIIIEHNS BCEl KWHEMATHYECKOM
LEINH MPUBOJIa MKy OTAEIIbHBIMU MEPEIaTOYHBIMU MEXaHU3MaMHU

4.1.3. OnpeneneHue KOHCTPYKTUBHBIX MapaMETPOB KaxJA0T0 MEPEIATOYHOTO
MeXaHHU3Ma

4.1.4. OnpeneneHne 4acTOThI BPAlICHHS BAJIOB KAXKJIOTO U3 MEPEAATOYHBIX
MEXaHU3MOB KHHEMATHUECKOH 1enu

4.1.5. OnpeneneHrue CKOPOCTU MEPEMENICHHS TTOCTYIATENBHO ABUKYILIUXCS
AJIIEMEHTOB MEePeAaTOYHBIX MEXaHU3MOB

4.1.6. OnTuMalIbHBIE U NPEJIETbHBIE 3HAYEHUSI KHHEMATUUECKUX ITapaMeTPOB
OCHOBHBIX pa0OUYHX OPTaHOB

npu pacieme annapamos

4.1. TennoTeXHUYECKUE pacUEThI (IS alMapaToB C TETNIOOOMEHHBIMU
poIIeCCaMu )

4.1.1. YpaBHeHHE TEIJIOBOTO OajaHca ¥ ypaBHEHHUE TEIUIoNepeaaun

4.1.2. Konu4ecTBO TEIJIOTHI, PACX0lyeEMOM Ha TEIJIOBOM MpoILiece



4.1.3. Pacxox temmoHocutenen (mapa u BoJibl)

4.1.4. ITnomanb MOBEPXHOCTH TEINIOOOMEHA

4.1.5. OcHOBHbBIE KOHCTPYKTHUBHBIE pa3Mephl TEINIOOOMEHHBIX arapaToB
unu

4.1. l'unpaBaryecKue pacueTsl (U1l anmnapaToB ¢ THIPOMEXaHUYECKUMHU
mporieccaMu)

4.1.1. I'mapaBnuyeckas cxema arrmapara co BceMu TpyOonpoBoaMu U
AJIEMEHTAMHU

4.1.2. Ilotepu naBjeHUs Ha TPEOJOJICHUS TPEHUS TOTOKAMM TEIUIOHOCUTENEH U
MECTHBIX COMPOTUBJICHUHN B TPyOOIPOBOJAX U apMaType

4.2. DHEepreTU4eCcKuil pacuer

4.2.1. IToTpeOHast MOIITHOCTH MPUBOIA POCKTUPYEMOU MATITHHBI

4.2.2. BeiOOp 27€KTpoABUTATES TIPUBO 1A MAIITHH

4.3. PacueT BUOpOU3OISILIUU

Pesynbratet HUPC (nipu Hanmmuum) 2...3

3akmouenue 1...2

Cnucok UCIOIb30BaHHBIX UCTOYHUKOB 1...2

Copepxanue (ornasienue) 1...2

Cneunduxanus 1...3

Uroro 32...45

Hapsigy c¢ TmarensHoll npopaOOTKOM KaXAOro M3 pas3zelioB PacyeTHO-
MOSICHUTENBHOW 3alUCKU CTYACHT JOJIKEH BBIOJIHUTH HEOOXOAUMbBIE TPEOOBaHUS
K 0QOPMJIEHUIO BCEW MPOEKTHOM TOKYMEHTAllMK COTJacHO HM3JI0KEHHBIM HUXKE
PEKOMEHJALUSIM.

2 TpeOoBanusi K COOPOYHBIM YepTexKaM
2.1 TpeGoBaHus K cxemMam
B TexHOMOrHUeCcKUx cxeMax MmapaMeTpsl MpoIecca MOTYT YKa3bIBaThCSl BHYTPU
PSIMOYTOJILHUKOB.

Kaxgast cxema J0KHA MMETh TIEpEYeHb DJIEMEHTOB, O(OPMIICHHBIA B BHIE
TaOJIMIBI, KOTOPYIO paclojiaraloT Haj OCHOBHOW HAaJIUCBIO, HA PACCTOSHUM HE
meHee 12 mMMm. Tabnuma umeer cieayrome rpadbl: TO3UIIMOHHBIE 0003HAUYCHUS
snemeHToB (20 Mm); HaumeHnoBanue (IO mm); konuyectBo (10 MM); mpuMeuanue
(45 mm).

Ha cxemax gomyckaercsi HpUBOJUTH TEKCTOBBIE IAHHBIE, B T€X CIIyYasiX, KOr/aa
coJiepiKalrecss B HUX CBEIEHUS HelelecooOpa3HO WM HEBO3MOXKHO BBHIPA3HTh
rpadMYecKu WM YCIOBHBIMH 00O3HaueHUsMU. lIpu STOM copepxaHHe TEKCTa
JIOJKHO OBITh KPATKUM U YETKUM.



2.2 TpeOoBaHusI K COOPOUYHBIM YepTekam

OcHoBHblE TpeOOBaHUS K COOPOYHBIM UYEpPTEKaM C TOUKH 3pEHUs HX
COJIEPKAaHUS CBOIATCA K CIEAYIOIIEMY:

1. U3oOpaskenre cOOpOIHON eAUHUITBI, 00ECIIEUNBAIOIIEE BO3MOKHOCTE €€ COOpKHU
Y KOHTPOJIS, A TAK/KE TAOIIEE IPEACTABICHNE O PACIIONIOKEHUH U B3AUMHOM CBSI3U
COCTaBHBIX YaCTEH.

2. Pa3mMepsl, npejelbHbIE OTKIOHEHHUS M TEXHUYECKHE TPeOOBaHUS, KOTOpPbIE
JIOJIKHBI OBITh BBITIOJHEHBI WM MPOKOHTPOJIMPOBAHKI 10 JaHHOMY COOpoYHOMY
YEPTEKY.

3. Yka3zaHusi 0 XapakTtepe CONpPsDKeHHs, CIIOCO0Ee €ro OCYyIIECTBICHHS, a TakKkKe
JAHHBIE O BBIMIOJIHEHUHU HEPA3ZBbEMHBIX COCIUHEHUI.

4. Homepa no3unuii COCTaBHBIX YaCTEH.

5. T'abapuTHbI€, YCTAHOBOYHBIEC, NPUCOCIUHUTENBHBIE U CIPABOYHBIE pPa3MEPBHI.
[locnenHue OTMEYArOT 3HAKOM * M 3alUCBHIBAIOT B TEXHUYECKHX TPEOOBAHMSIX
CTpOYKOH «*Pa3mepbl A1 CIIpaBoOK».

IIpu HeoOXoauMoOCTH Ha COOPOYHOM YEPTEKE YKA3bIBAKOTCS KOOPAUHATHI
LEHTPA MACC U IPUBOAMUTCS TEXHUYECKAsL XapAKTEPUCTHKA.

Ha cOopouHbIX uepTexkax NepeMellalolruecs YacTH M3IENHM TOMyCKaeTcs
M300pakaTb Kak B KpalHMX, Tak M B MPOMEXKYTOUYHBIX IOJIOKEHUSIX. B
HEOOXOAMMBIX  CIydasx pa3pelaeTcss HM300paKe€HUEe COCEOHUX  U3JEIHM
(«o6cTaHoBKM»). Yactu u3genusi, HA KOTOPbIE UMEIOTCS OTIENbHbIE COOPOYHbBIE
YepTeXH, B CEUEHHUSAX IIOKa3bIBAlOT HEPAacCEUEHHBIMHU, Hampumep, OapabaH
cenaparopa. TuUMoOBBIE, MOKYNHBIE U JAPYIHME IIMPOKO IPUMEHSAEMBIC H3ACIINS
M300paxaroT BHEIIHUMHU O4epTaHUsMHU. JleTanu Hepa3bEMHBIX COEIMHEHUH 3a-
HITPUXOBBIBAIOT B OJJTHY CTOPOHY.

BmecTe ¢ 3TUM He IOIMYCKalOTCs YNPOIICHHS B M300PAKEHUSX OTAEIIbHBIX
AJIEMEHTOB JeTaled U coenuHeHuil. Hampumep, npu BhlYEpPUMBAHUM PE3bOOBBIX
COEIMHEHUI HEOOXOJMMO IMOKa3bIBaTh 3a30p MEXAY OONTOM WM IUMUIBKOW U
OTBEPCTUEM JIETAJIM, HE UMEIOIIEH Pe3bObl, 3amackl HApPEe3KU Pe3bObl U TITyOUHY
CBEpJICHNS; IPA BIYEPUYMBAHKUM IIIIOHOYHBIX COEUHEHNN CIIEyET IIOKa3aTh 3a30p
MEK]ly IIMOHKON U CONPSTaeMOU IE€TANbIO U T. 1.

Ha cOGopounom depreke BCE COCTaBHBIE YacTH COOPOYHOW €IUHHUIIBI
HYMEPYIOT B COOTBETCTBHH C HOMEPOM IO3ULINIA, YKa3aHHBIMU B €€ crielu(uKaIum.
Homepa mo3unmit yka3plBarOT Ha MOJIKAX JUHUN-BBIHOCOK, KOTOPBIE MPOBOISATCH.
TonbKko OT BUAMMBIX TPOEKIMi. [lomyckaeTcst MpOBOAUTH TMHUHU-BBIHOCKH C OJHUM
u3noMoM. OHHM HE JIOJDKHBI OBITh MapajlieNbHBIMU JIMHUSAM IITpUXOBKU. OnHa



JIMHUSL C HECKOJIBKUMU TOJIKAMHA UCITOJB3YETCS ISl TPYIIIbl KPEMEKHBIX JeTaIeh
WJIU TPYIIIIBI A€TAJNEN C OTYETIMBO BBIPAXKEHHON B3aUMOCBSI3bIO.

PexomenmyeTcss KOHCTPYKLHIO BCEX COOPOYHBIX €IWHUIl BBIYEPUUBATH B
HATypajbHY0 BelnunHy. Eciu rabapuTHbie pa3Mephl U3eH s HE TO3BOJISIOT 3TOrO
clenaTh, TO COOPOYHBIN YEPTEX BHIMONHIIOT B YMEHBIIICHHOM MaciiTade, a ero
OCHOBHBIC Y3JIbI BBIUEPUYMBAIOT B MacmrTadbe 1:1 ¢ momMompr HEOOXOIMMBIX
pa3pe30B U CEUEHHUI.

2.30cHOBHBbIE NIPABUWJIA BBINOJHEHUS PAa00UMX yepTexeil gerasei

Yeprexku neralied - 3TO JAOKYMEHT, COACPKAIIUA H300paKEHHE ACTAIU U
UHGOPMAITUIO JJIs €€ U3TOTOBJICHUS U KOHTPOJIS.

B cootBercTBuu ¢ TpeboBanusiMu ECKJ B uepTex neTanu BKIIOYAIOTCS:

MUHUMAJIBHO BO3MO)XHOE KOJHMYECTBO H300pa)KCHHUM, pa3pe3oB, CEUYCHMIA,
BBIHOCHBIX 3JIEMEHTOB U T.J., HEOOXOAUMBIX JIJIsl IOHU MaHHsI KOHCTPYKLIMU JETaN
1 €€ U3rOTOBJICHUS,
0003HauYEHNE Pa3MEPOB C MPEAETbHBIMUA OTKIOHEHUSIMH;

0003HAaYEHUE TPENEIbHBIX OTKJIOHEHUH TeOMeTpuYecKorl (opmbl U
PacoJIOKEHHsI TOBEPXHOCTEN;

0003Ha4YEHNE MIEPOXOBATOCTH MOBEPXHOCTH JI€TAIIH;

0003HaueHNe MOKPHITUI U MOKa3aTesiel CBOMCTB MaTeprasa roTOBOM JIeTalu;
TEXHUYECKue TpeOOBaHUs K MaTepuaity, pazMepam U (popme AeTanu U Ipyrue JgaH-
HbI€, KOTOPBIM OHA JIOJKHA COOTBETCTBOBATH Mepe]l COOPKOM.

JleTanu Ha yepTekax BBIIOIHIIOTCSA B MPSAMOYTOJIbHBIX MPOCKIUAX, TOITOMY
uX U300pakeHue Ha (PPOHTATBLHON TUIOCKOCTU YepTeka MPUHUMAETCS B KaUeCTBE
rinaBHOTO. [Ipu 3TOM eTanb OTHOCUTENBbHO (POHTANBHOM IIIOCKOCTH PACIIONIaratoT
TakK, 4ToObI N300paKeHUE JETAIH JIaBajlo HanboJiee MOJTHOE MPEACTaBICHHE O e€
dbopme u pazmepax.

TpeOoBaHUs K HAHECEHUIO pa3MEPOB Ha YEPTEXKaxX JAETallel periiaMeHTUPYET

['OCT 2.307-68. B Hem jxe naHbl oOUIME MpaBUJIa HAHECEHUs] Ha U300paKeHUSIX
U3JIETUN TpEeAeNbHBIX OTKJIOHEHHWM, OTHOCSAUIMXCS K JIMHEHMHBIM M YTJIOBBIM
pa3mepam.
[IlepoxoBarocTh MmoBepxHOCTeW aeraneit mpocrasiasitor no ['OCT 2.309-73.
O0603HayeHNe MOKPBITUS MIPUBOATCS B TEXHUUECKUX TPEOOBAHUAX YepTexka 1MOCIe
cinoBa «IlokpeiTuey. Ilpu sToM Ha HU300paXEHHUSAX OTMEYAIOT MOBEPXHOCTH,
MOJIEKAIINE TTOKPBITHIO, a €CIIM 3TOW OINEPALMU MTOABEPracTCs YacTh U3JEIIHS, TO
OHa 0003HavaeTcs OyKBaMH.



Ecmun wm3nmenue oOpabaThiBaeTCs KaKUM-IHOO CIIOCOOOM, HW3MEHSIOIIAM
CBOMCTBAa MaTepuajga U3Jeius, TO Ha 4YepTekaxX IMOKa3bIBAKOTCA ATH CBOMCTBA,
HanpuMmep TBEPAOCTD.

Bce nannple, HEOOXOMUMBIE HJII W3TOTOBJICHHUS, COOPKH, PEryJUpPOBKH,
OTZIEJIKK M KOHTPOJISI U3/IEJIMsI, HO HE BOIICAIINE B COCTAB UEPTEKEU OTACIbHBIX
€T0 DJIEMEHTOB, TOMEIIAIOTCS B TEXHHYECKUX TPEOOBAHMSIX.

Texnuyeckre TpeOOBaHMS TMOMENIAIOT Ha [EPBOM JIUCTE 4YepTexa
HE3aBUCHMO OT TOr'0, HA KaKOM JIUCTE MOMEIIEHO U300pakeHHEe K KOTOPOMY OHO
oTHocuTcs. PacnoyiaraloT TexHuueckue TpeOOBaHMs B BUJI€ KOJOHKHA ITUPUHON HE
Oosee 185 MM Haj OCHOBHOM HaaNmUChio. Mexay TpeOOBaHHMSIMHU W OCHOBHOU
HAJIMMChI0O HE JOJDKHO OBITh u300pakeHui. HM3mararor ux B ClIeayIOIICH
MOCJIEIOBATCIbHOCTH:

- TpeOOBaHUsl, IPEABABISIEMbIE K MaTEPUAITy, 3aTOTOBKE, TEPMUUECKOI 00paboTKe
Y CBOMCTBaM Martepualia TOTOBOM JIeTalu;

- pa3Mepsbl, MpeeabHbIE OTKIOHEHUS pa3MepoB, (hOPMbI B3AUMHOTO PACTIOJIOKEHUS
IIOBEPXHOCTEMN;

- TpeOOBaHMS K Ka4eCTBY ITOBEPXHOCTEH, YKa3aHUs 00 UX OT/ACINIKE, TOKPHITHH;

- 3230Pbl, PACMIOJIOKEHUE OTACIBHBIX AJIEMEHTOB KOHCTPYKIINH;

- TpeOOBaHMS K HACTPOHKE M PETYIUPOBAHUIO U3/CITHS,

- Ipyrue TpeOOBaHUS K KaUeCTBY U3JI€NUiA, HapUMep, BUOPOYCTOMUUBOCTH;

- YCIIOBUSI 1 METO/Ibl UCTIBITAHUI;

- YKa3aHUsl 0 MapKUPOBAHUM U KIICHMEHUH;

- IpaBUJIa TPAHCIIOPTUPOBAHUS U XPAHCHUS,

- 0coObIe YCITOBUS IKCILTyaTaIlNH;

- CCBUIKM Ha Jpyrue JOKYMEHTBHI, COJepKallue TEXHUYSCKHe TpeOOBaHMS,
pPacpoCTPaAHSIONIMECS HA JAHHOE U3JIETIHE.

3aronoBok «TexHudeckue TpeOOBaHUS HE TMHUIIYT, HO €CIH €CTh
TEXHUYECKasi XapaKTePUCTHKA, TO €€ MOMENIAI0T OTJEJbHO, C CaMOCTOSTEIHbHOM
HyMepallyen MyHKTOB, U JIeJIatoT 00a 3arojioBKa

3arojioBKM He MOTUEPKUBAIOT. [Ipr 3TOM TexHUYECKHEe TPEOOBAHUS TOMEIIAIOT
MOCJIe TEXHUYECKOU XapaKTePUCTUKH.

B ocHoBHOII Haammcu yepTeka JETalr B COOTBETCTBHHM C OOO3HAUYCHUEM,
YCTAHOBJICHHBIM CTaHJapTOM Ha MarTepuall, YKa3blBaeTCs MaTepuan JeTaju.
VYka3piBaeTcsi HEe 00Jiee OJTHOTO BHJa, HAMMEHOBAHMS M OJIHOM MapKH MaTepuasa.
Ecnu 17151 M3roToBiI€HUA IETAIN NMPEAYCMATPUBAETCS UCIIOIB30BAaHUE 3aMEHUTEIICH
MaTepualga, TO MX YKa3bIlBAIOT B TEXHUUYECKUX TPEOOBAHMSIX WU TEXHUUYECKHUX
YCIIOBUSIX Ha U3JEIHE.
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Yeprexxkn Takux AeTaleil Kak Kojeco 3y0uaToe, YepBsK, KOJECO YEPBAUYHOE,
3BE3/10YKa, a TaK e [MUIUIEBBIX COSTUHEHUN cOnpoBoXatoT Tadaunel mo 'OCT
2.403-75, 2.409-74. B KOTOPYIO 3aHOCAT HEOOXOIUMBIC JAHHBIE JIJI1 U3TOTOBJICHUS.

Ha ueprexax npyxun no 'OCT 2.401-68 nomemarT pa3MepHO-CHUIOBYIO
aarpammy.

I'naBa 3 PacuéTHO-NIOSICHUTEIbHAA 3aMIUCKA MPOEKTA

Copmepxxanue u 00BEM  pacu€THO-NOSCHUTEIBHON  3alUCKU  JOJDKEH
COOTBETCTBOBATH TPEOOBAHUSIM WJIM KOPPEKTUPOBATHCS IPOEKTHBIM 33/ JaHUEM.

Bo BBeneHMM ciieyeT OTpa3suTh aKTyalbHOCTh BBIOJHIEMON pa3padOTKU U
JaTh OLIEHKY COBPEMEHHOTO COCTOSIHUS TE€XHOJOTMH M CPEICTB MEXaHW3aluu
OTpaciy NPOU3BOJICTBA, CBA3AHHON C 0OBEKTOM MPOEKTUPOBAHUSI.

3.1 CocraBjieHHe aHHOTAIIMH
AHHOTaIMs K KYpCOBOMY IPOCKTY COCTaBIIIETCS B COOTBETCTBUM C O0BEM
aHHOTAIIMU HE JIOJKCH MPEBBIIIATh OJTHON CTPAHHUIIBI

3.2 O030p TUTEPATYPHBIX HCTOYHNUKOB

CTpyKTypa U COAEp:KaHHUEe 3TOTO pa3/iesia PaCUeTHO-TIOSCHUTEIBbHON 3aIUCKU
JOJKHBI COOTBETCTBOBATh LIEJIM NPOEKTA W HMMETh JIOTHYECKYIO CBS3b CO
CTPYKTYpOH BCEro NMpoeKTa TakhuMm o0pa3oM, YTOOBI €ro CoAep>KaHuEe CIY>KHUIIO
pa3BUTHEM 3aTPOHYTOrO B JUTEpaTypHOM 0030pe Bompoca. [Ipu stom criemyer
n30eratb M3JIMIIHE MOAPOOHOrO OMHMCAHUSA M3BECTHBIX KOHCTPYKIMHM MAIllMH, a
COCPEIOTOYUTh OCHOBHOE BHMMAHHUE Ha BOIPOCaX MX KilaccU(UKaIMM, a TaKxke
aHAJIM3€ CBSI3U PA3JIMYHBIX KOHCTPYKTOPCKHMX PELIEHUH C JOCTOMHCTBAMHU U
HEJI0OCTAaTKaMU 3TOU IPyIITbl 000PYA0BAHHUS.

JIutepatypHblii 0030p 3aKaHYMBAETCS BBIBOJAMH O LIEIECOOOPa3HOCTH
UCIIOJIb30BaHUS TOI'O WJIK MHOTO METO/1a, MPUMEHEHHSI KAKOT0-TM00 TEXHUYECKOTO
pELIeHUs U T.1.

Hcrounnkom mosydeHus: WH(POpPMAIMU 71 BBIIOJIHEHHSI ITOTO paszelia
ABJIAETCS CHELUAbHAS JIUTEPATypa, U HAXOKIAEHUS KOTOPOW PEKOMEHIYETCs
BOCIIOJIB30BAThHCS OMOIMOTEYHBIMUA CHCTEMATHYECKUM U ali(DaBUTHBIM KaTaJIOTaMHU.
[Tone3noit wHOpManuen a8 HAXOXKIACHUS HYKHOM JIMTEpaTyphl SBISETCS
ounbnuorpaduyeckue CHOCKHM, CChUIKM M yKa3aTeJM B METOAMYECKHX YKa3aHUSX,
yueOHHKax W MoOHOrpadusax, OTHOCSIIUXCA K pa3pabarbiBaeMoil TeMme.
CymiecTBEHHYI0 TIOMOIIb MOTYT OKa3aTh pedepaTHBHBIE KypHAJbl MO JAaHHOU
OTpaciy NPOU3BOJICTBA.
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[Ipn M37M0KEHUH CBENECHMH, IMOJYYEHHBIX B JIMTEPATYPHBIX MCTOYHHKAX,
CChUIKA HAa HHUX oO0s3aTe]IbHA M BBIMOJHSAETCS B BHJIE MOPSIKOBOIO HOMeEpa
UTUPYEMOT'0 UICTOYHHUKA B OnbOIuorpaduu, 3akiIt04€HHOTO B KBaJIpaTHbIE CKOOKH.

3.3 Onucanue paspadarbiBaeMOil MAIIMHBI, ANNAPATA HJIH YCTPOICTBA

Paznen  HaumHaercs ¢ yKasaHWs ~ TEXHOJIOTUYECKOIO  Ha3HAYECHUs
npoeKTupyeMoro ooObekTa. Jlagee oH KiacCHPUIHMpPYETCS MO KaKoMy-JIHOO
NpU3HAKy (TEXHOJIOTMYECKOMY, KOHCTPYKTMBHOMY M T.J.) C YyKa3aHUEM
WHIUBUy ATbHBIX 0COOCHHOCTEH, MPEUMYIIIECTB M HETOCTATKOB.

3arem omnuchIBaeTcs paboTa pa3pabdaThiBAEMOT0 OOBEKTa C YKa3aHHEM
MOCJIEIOBATEILHOCTH TIEPEMENICHUsT padounMx OpraHoB u 00padaThIBAEMOro
npoaykra. [Ipu 3ToM B TEKCTE NMPUBOAATCA HOMEPA MO3ULHN Y3JI0B U JIETAIEN C
yKa3aHUEM HOMEPOB UYepTEKEH 1o crerupuKaiiuy IpoekTa. B HEKOTOPBIX ciIyyasx
omucaHue  pa3pabarbiBaeMON  MalllMHBI ~ BBINOJHIETCS HAa  OCHOBAaHHUHU
TEXHOJIOTUYECKOU, THUIPABINYECKOU, KMHEMATUUYECKOM WM KakKoW-1ub0 WHOU
CXEMBI, IPUBOIMMOM B PACUETHO-TIOSICHUTEIBHOM 3aMMCKeE.

OO0s3aTenbHON  YacThlO A3TOTO pasjienia SBIAETCS ONKMCAHHWE Olepauui
TEXHUYECKOTO O0CITYKUBAHUS 00BEKTA TPOCKTHUPOBAHUS.

B 3axmroueHunm pgaércs  mosiHAs — TEXHUYECKAas  XapaKTEPUCTUKA U
IIPEUMYIIECTBA IPOCKTUPYEMOMN MAILIUHBI IEPEL aHAIIOTOM.
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