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BBEJAEHUE

Llens KypcoBOro IPOEKTUPOBAHUS - JAIBHEHIIEE PAa3BUTHE Y CTYIACHTOB HABbI-
KOB 10 MPUMEHEHUIO HAKOIUIEHHBIX UMH 3HAHWWA MpPU U3yYEHUH OOILIETEXHUYECKHX U
CHELMAIIBHBIX MPEAMETOB U PELICHNIO KOHKPETHBIX 33]1a4 IO IPOEKTUPOBAHUIO TEXHO-
JIOTUYECKOTO 00OPYIOBaHUS MPEANPUSTUN OOIIECTBEHHOTO MUTAHUS, a TaKXKe MOATO-
TOBKA MX K BBIITYCKHOW KBANM(UKAIIMOHHOH padoTe.

PaboTa Haj KypCOBBIM MPOEKTOM 3aKpEIUISieT TEOPETUUECKUE 3HAHUSA, CUCTEMa-
TU3HUPYET U PaCIIUPSET IPUMEHEHUE 3HAHUM CTYIEHTOM Ha ITPAKTHUKE.

3amayeil KypcoBOro MPOEKTUPOBAHUS SIBJISIETCS IPUBUTHE HABBIKOB IPAKTUYE-
CKOT'O MPOEKTUPOBAHUS HA CTAJIUSIX Pa3padOTKU TEXHUUECKOTO MPEISIOKEHUS, ICKU3HO-
ro MPOEKTUPOBAHUS COBOKYIHOCTEW COOPOYHBIX €IMHMI (MAlIMH), TEXHUYECKU Ipa-
MOTHOTro O(opMJIeHHs TpapUUecKOll 4YacTH M TEKCTOBBIX JOKYMEHTOB (pacueTHO-
MOSICHUTEITLHOM 3alMCKH) B COOTBETCTBUU C ENMHON CHUCTEMOW KOHCTPYKTOPCKOHM 10-

kymenTarmu (ECK/I).

1. TEMATHUKA KYPCOBOI'O HIPOEKTUPOBAHUA

B cootBercTBUM ¢ mporpamMmoii kypca " TexHonoruueckoe o00pyaoBaHUE XJe-
003aBO/IOB, KOHIUTEPCKOTO U MAaKapOHHOTO MPOM3BOJICTBA " TEMAaTHKa 3a/laHUil OXBa-
TBIBACT JIBa pazzeinia Kypca "Mexanudeckoe obopyaoBanue’ u "TerioBoe o0opy1oBa-
Hue'".

TemaTHka KypCOBBIX IIPOEKTOB MOJPA3AEIISAETCS HA JIBE OCHOBHBIE IPYIIIIbL:

1. TlpunnunuansHas pa3padoTka MaIlWHBI WIM afmapaTta s OOIECTBEHHOTO
IIUTAHUS, TPEIHA3HAYEHHBIX JIJIS BBITIOJIHEHUS 3a/IaHHOTO TEXHOJIOTMYECKOT'O MTPOLIECCa.

2.Pacder m aHanmu3 3aJaHHOM TEXHOJIOTHYCCKOW OIEpallMK CYIIeCTBYIOIICH
MalllMHBI, armapaTa Wid Lelol ITpynbl 00BEKTOB B MX B3aUMOCBS3HU (JIMHUM).

TemaTka KypCOBOIO MPOEKTUPOBAHMS €XKEroJHO OOCYXIaeTcs Ha METoJuye-
CKOM ceMuHape kadenpsl. BecbMa MOJOKUTENBHBIM CUMTAETCS, KOTJA CTYACHT, UC-
X0l M3 3alPOCOB MPEANPUATHSI, HA KOTOPOM OH MPOXOAWJ MPAKTUKY WM pabOTaer
(3a04HOE OTHENeHUE), caM ce0e HAMETUT TEMY KypCOBOTO MPOEKTa U MPEIOCTABUT €€
Ui yTBEepKIeHUs Ha kadenpy. CaMoCTOATENbHBII BEIOOP TEMBI B 3HAUMTEIILHOU CTe-
NIEHU O0JIETYUT eMy paboTy HaJl KypCOBBIM MPOEKTOM M MO3BOJIUT MOJYYUTh Haubosee
LIEHHbIE HABBIKY U1 OyAy1iel npoheCcCHOHAILHON AESITEIbHOCTH.

Tak kKak nIpy U3y4EeHUH Kypca HE BCE TEMBI IIPOEKTOB OCBEIIAIOTCS B OJJUHAKOBOM
CTENEeHU MOAPOOHO, CTYACHTHI CAMOCTOATENIFHO PabOTAOT HaJ JUTEPATYPHBIMH MaTe-
puaiaMu, yriayOssisi OCHOBHBIE 3HAHUS, MOJMYYEHHBIE TI0 KaXJI0U TeMe Kypca, U Mocie
KOHCYJIbTALlMI C MperoiaBaTeieM pelaloT MOCTaBIECHHYIO Mepe]] HUMH 33734y B 00b-
eMe, IPEAYCMOTPEHHOM KYPCOBBIM ITPOEKTOM.

2. OPBbEM U COAEP KAHUE KYPCOBOI'O ITPOEKTA

KypcoBoii MpOoeKT COAep>KUT rpaduuecKyro 4acTh W PacyeTHO-TIOSICHUTEIBHYTO
3aIHCKY.

['padmyeckas yacTh BirodaeT 1-2 nmucra ¢popmata Al. B ee coctaB BXOAT:

1) CxeMHBI€ pelieH s, B TOM YUCIIE CXeMbl MOHTAXHbIC, KHHEMATUYECKHE, U JIP.;



2) O0mme BUIIBI OCHOBHBIX MAIIMH C Pa3pe3aMH M CEYCHHSIMH, C TEXHHUYECKON
XapaKTEPUCTUKOU, BEIOMOCTBIO COCTABHBIX YACTEH;
[TpumepHoe conepxanue U 00bEM pacyeTHO-MIOSCHUTEIBHON 3aIMCKU TIpUBEIE-

HBI B Ta01I. 2.1
Tabiuua 2.1 OcHOBHBIE pa3/ieibl PACYEeTHO-TOSICHUTEJIbHOM 3aNMCKU

Pasnensl KonuuectBo
CTpaHHI
Beenenne 2-3
1. OG630p MamuH (anmapaToB) IO TEME 3aJaHUL 4-6
2. Teoperndeckas 4acTb 3-4
3. OcHOBHBIE pacyeTsl 4-6
4. Ornucanue pa3pabaTbiBacMOTro anmnapara (MaluHbl) 3-4
5. TlpaBunia 3KkCIulyaTalldd U TEXHHKA 0€30MacHOCTH IPU padoTe Ha MAaIIMHE (amapare) 2-3
6. 3axmoucHue 1
Crucok uTepaTypsl 1
[Ipunoxenus 1-3
21-31
Bcero crpanun

COIIGp)KaHI/Ie n o0beM KYPCOBOI'O IIPOCKTA YKa3bIBAIOT B 6HaHKaX-3aI[aHI/ISIX
Ha IIPOCKTHPOBAHHC. B OTACIIBbHBIX CIIy4dasiX UX YTOYHAIOT COBMCCTHO C PYKOBOIAHU-
TCJICM.

3. 9TAIIbI TIPOEKTUPOBAHMUSA

Ha Bce Bumbl m3genuit mammHoctpoenuss ['OCT 2.103-88, Bxoxdmmum B
ECK/I, ycTaHOBIEHBI YeTbIpE CTaJUHU Pa3padOTKHM KOHCTPYKTOPCKOW JTOKYMEHTa-
LU TEXHUYECKOE MPEJIOKEHNE, ICKU3HBIN MTPOEKT, TEXHUUECKUI poeKT, paboyast
KOHCTPYKTOPCKAsl JOKYMEHTALIUS.

PaboTa Haj KypcOBBIM IPOEKTOM COOTBETCTBYET, C HEKOTOPBIM MPUOIMKEHU-
eM, pa3paboTke Texauueckoro npoekra (TII).

B KypcoBoMm mpoekTe, Tak ke Kak U MpH pa3paboTKe TEXHUYECKOTO MPOEKTa,
BBITIOJIHSIFOT Pa3/ielibl, B KOTOPBIX OTPaXEHbI OCHOBHBIC TPEOOBaHUS, MPEIbSIBIIsC-
MbI€ K U3EJIHSIM, B COOTBETCTBUH C TEXHUYECKUM 3aJJaHuEM (CHeUUaIbHbIM 3aJaHuU-
€M K KypCOBOMY IIPOEKTY).

B npoekT BXOAAT MOSICHUTENbHASA 3alucKa (B TEXHUYECKUU MPOEKT - €Ile U
BEJIOMOCTh BKJIFOYEHHBIX JIOKYMEHTOB), YEPTEXKHU OOUIMX BUIOB OCHOBHOTO 000pY-
JIOBaHMS, CXeMBbI (IPUHIIUNHATBHBIE, OOIIWE U T.I1.).

4. OCHOBHBIE HAAIIUCH B KOHCTPYKTOPCKOH
JOKYMEHTALIUN

Kaxaplii KOHCTPYKTOPCKHII JOKYMEHT MMEET OCHOBHYIO HAAMUCH (IITaMII),
BeIMOTHEHHYIO B cooTBeTcTBHM ¢ [[OCT 2.104-88. XoTs B y4eOHBIX IPOEKTaX CO-
Jiep>KaHue HEKOTOPBIX OCHOBHBIX HAJIHCEH TepsieT CBOE 3HAYECHHE WUJIM U3MEHS-
eTCs, CTYAEHT B Y4EOHBIX LIEIIX JOJDKEH MX BBIYEPTUTH, COOMOAas GopMy U pa3Me-
pbL, ipexycmoTtperHbie 'OCTom. CornacHo craHaapTy, B MPUIIOKEHUH A MOKa3aHa OC-
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HOBHAsI HA/IITUChH JIJIsl YEPTEKEN U CXEM, B IPIIIOKEHUH b - 115 IepBBIX WITH 3arJIaBHBIX
JIMCTOB TEKCTOBBIX JIOKYMEHTOB, B TIPUJIOKEHUHU B - 7SI MOCIEAYIONIMX JINCTOB TEK-
CTOBBIX JIOKYMCHTOB.

OcHOBHas HAJIUCh UMEET JIOTOJHUTENBHYIO Tpady (hopMy U pa3mepsl ee - CM. B
npuiiokeHuu [7), KoTopasi BEIYEPUMBACTCS TOJBKO Ha YepTekax M cxemax. B aroi
rpade ykasbiBaeTcsi 0003HaueHue yeptexka (i cxembl) u3 rpadsl "O6o3HaueHue" oc-
HOBHOU HaJAMUCH. B cimyuae pacmonoskeHuss OCHOBHOM HAJIMUCH BIOJb UIMHHON CTOPO-
HBI JICTA, JIOTIOJIHUTEIBHYIO Tpady pa3MelaloT B JIEBOM YTy UepTeka, €CIU BIOJb

KOPOTKOM CTOPOHBI JINCTA - TO B TMPABOM BEPXHEM YTy 4YepTeka (3a MCKIIOYCHHUEM
dbopmara A4).

5. OBO3HAYEHUE WM3JEJUHA B KOHCTPYKTOPCKOH
JOKYMEHTALIUA

B y‘-I€6HBIX IMPOCKTAX PCKOMCHAYCTCA CICAYIOMIAA CTPYKTYpHAsA CXCMa 0003Ha-
YCHHUA KOHCTPYKTOPCKUX NOKYMCHTOB!

CTAV. @IITT.05. I 33 X 3OO

Wndbp dakyneTeTa

Wnchp kadpenpel
W dp oTpacny NpoteILNEHHOCTH

Wwdhp Temel NpoekTa

[MopAAKOBEEM HOMED KOMMONEKCOR UMK COOpOYHED —
SOMHKL, BEICLL Mx NODALKOE

— F
MopAgKOBEM HOMED COODOYHBE SIWHKWL HU3KMX NOPAOKOE (C
OKOHYaHWEM Ha ) W JeTaned (Homepa Be3 okoHYaHA Ha O,
HaqHada ¢ nocnegHed urdper

EyvHEBEHHEI MHI SKC JoKyMEHTE (TONEKD ANA YepTewed, ——
CxEM W PACYETHO-NOACHUTENEHOR 3anuCKKM)

B 0603HaueHnn KaxKa0ro KOHCTPYKTOPCKOTO IOKYMEHTa yKa3bIBaeTcsl PP Ka-
denpel, Ha KOTOPOI BBIMOJHSIOT Y4EOHBIN MPOEKT, U PP PakyiabTeTa, HA KOTOPOM
yuutcs cryaeHt. [udp dakynbrera mumeBbix TeXHOJIOTHN 1 ToBapoBeaeHus - OIITT,
mmdp kadeaps! "Texnonorun mpoaykToB nutanus'” - 05, mmdp orpacu - 11,

[udp Tembl y4eOHOTO MPOEKTa COCTOMT M3 TPEX 3arJIaBHBIX OYKB KIIFOUEBBIX
CIIOB B Ha3BaHWU TEeMbI MpoekTa. Tak mpoekT no TemioBomy obopymnoanuto (T),
Hanpumep, «IlapokonBekromar tumna Olis CPE 10E» (IT) BBIOIHEHHBIH CTYICHTOM
CunoposeiM (C) O0yaer numers mudp — TIIC. B xoHIle 0003HaYeHUST KOHCTPYKTOP-
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CKOTO JIOKYMEHTa, HalpuMep, Ha 4epTekax, CXeMax M B PACUCTHO-TIOSICHUTEIHHON
3aITUCKe, CTaBsIT COOTBETCTBYIONINIA OYKBEHHBIN UM OYKBEHHO-ITUGPOBOM MHIIEKC:
Ha BHJIe oO1ieM - BO; kunematnyeckoi npuHIMnuaibHou cxeme — K3;
TEXHOJIOTUYECKOM MTPUHIUITUAIIBHON cxeMe— T3;
MOHTa)kHOM cxeme — MC;
B pacueTHO-TIOSICHUTENILHOM 3arnucke - [13.

Ecmu, nanpumep, cryaentom CugopoBbiM (PakysIbTeTa MUIIEBBIX TEXHOJIOTUN U
toBaposeaenus (PIITT), na kadeape "Texunomoruu nmpoaykroB nutanus’ (05) BbITOII-
HsIETCsI KypcoBOii ipoekT Ha Temy: "TlapokonBekromat tuma Olis CPE 10E ", To npuH-
IUNUaTbHAsT TEXHOJIOTHYEeCKasi cxema OyneT umerh oobo3nauenue: CI'AY. ®IITT. 05.
. TTIC-00.000 T3; Bux obmmit - CITAY. ®IITT. 05. I11. TIIC -00.000 BO; pacuerHo-
nosicHuTebHas 3anrcka - CIAY. ®IITT. 05. 1. TTIC -00.000 I13.

Tak >xe 0003HA4YAIOT JOKYMEHThI KYpPCOBBIX MPOEKTOB I CTYJCHTOB 3a0YHOM
dbopmbl 00ydeHus: ¢ ToM ToNbKO pasHuiiel, 4yro BMecTo DIITT 3anmuckiBator 30 (da-
KYJILTET 3204HOTO OOpa30BaHMs).

[Ipu 3anoaHEHUH OTONHUTENHHON Tpadbl OCHOBHOW HAJIKMCH Ha YepTekKax U
cXeMmax JIOIMyCKaeTcs JaBaTh COKpallleHHOe 0003HaYeHHe TI0KyMeHTa, Harpumep, 05. 111,
TIIC -00.000 BO (cm.mipunoxenue I).

6. PABOTA HAJI TPAOUYECKON YACTBIO

['padpryeckast yacTb KypcOBBIX MPOEKTOB JIOJKHA BBITIOIHATHCS CTPOTO B COOT-
BETCTBUM C TpeOoBaHMSIMU ENWHON CHUCTEMBbl KOHCTPYKTOPCKOW JOKYMEHTaIlUH
(ECKN), xotopast BkitouaeT B ce0s psag 'OCToB, ycraHaBiuBaroumx TpeOOBaHUS K
BBITNIOJTHEHUIO MAIIIMHOCTPOUTEIBHBIX YEPTEKEN.

Hacrosumit pasnen He mpemycMaTpUBAET MOBTOPEHUS IMOJIOKEHUN BCEX CTaH-
naptoB ECK/I, 3mecs OynyT paccMOTpEHBI TOJIBKO CaMble OCHOBHBIE TPUHIUIIBI U Tpa-
BUJIa Tpaduueckoro ohopMIIeHHsT KypCOBBIX paboT.

6.1. Macmraon!

MacmrtaOsl J171s1 BBITIOJTHEHUST YEPTEKEH CIIeAyeT BHIOMPATh U3 PSAIOB, TPUBE/ICH-
Heix B [OCT 2.302-91. Haunbonee npennouTuTenbHbIMU SIBISTIOTCS 1:1 - HaTypanbHas
BenuuuHa; 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15 - ymenswmienus; 2:1; 2,5:1; 4:1; 5:1; 10:1 -
YBEJIMYCHHUSI.

[Tpy pOeKTUPOBAHUM YYACTKOB U 1IEXOB PEKOMEHIYEeTCs MPUMEHSATh MacCIlTa-
onr: 1:25; 1:50; 1:75; 1:100.

Maciuta0, ykazaHHbIN B IpeIHA3HAUEHHOW U1 3TOro rpad)e OCHOBHOW HAAMNUCH
YyepTeka, TOJKeH 0003HavaThest mo Tumy 1:1; 2:1; 1:2 1 T.1., B OCTAJIbHBIX CiTy4asx (Ha
yeprexkax) o tumy A(2:1);A-A(1:5)u T.1.

6.2. ®opmarthl yepTexen

dopmartel A1 BCEX KOHCTPYKTOPCKUX JTOKYMeHTOB ycTaHoBieHbl 'OCT 2.301-
91.
B paGote Hag KypcoBbIM IPOEKTOM pekomenayetcs ¢popmat A2 (420x594) -
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JUIE 00X BUAOB MamivH U ammapatoB; A3 (297x420) - i1 KHHEMaTHYeCKUX, TeX-
HOJIOTHYECKUX U MOHTAKHBIX CXEM.

6.3. OcHOBHBIE TPEOOBAHMSA K YepTeKaM

Yeprex o01IEero BUaa sk KypcoBOro MpoeKTa (CTaans TEXHUYECKOro MPOEKTa)
BeINONHSOT 110 ['OCT 2.119-88. B 00111eM Ccity4ae oH JOJHKEH COJIEPKaTh:

a) n300pakeHust u3enus (BUABI, pa3pe3bl, CEUYEHUs), TEKCTOBYIO 4YaCThb W
HA/MUCH, HEOOXOMUMbIC NJisi MOHUMAaHUS KOHCTPYKTHUBHOI'O YCTPOMCTBA H3JENHS,
B3aUMOJICUCTBUS €r0 COCTABHBIX YAaCTEH M MPUHIIMIIA paOOTHI;

0) HAaMMEHOBAHUS, a TAaKXKe 0003HAUEHUS (€CITM OHM UMEIOTCS) TEX COCTABHBIX
yacTed u3Jenus, JJi1 KOTOPHIX HEOOXOAMMO yKa3aTh TEXHUUYECKHUE XapaKTEPUCTHKH,
KOJIMYECTBO, MaTepHall, MPUHIMI pabOThl U T.J. WM 3alIUCh KOTOPBIX HY>KHA IS T1O-
sICHEHUS pabOThI U3AETIHS, YKa3aHHsI O COCTaBe U JIp.;

B)  pa3Mepbl U JApyrue JaHHbIC, HAHOCUMBIE TIPU HEOOXOIMMOCTH Ha U300pa-
KCHWS,

)  CcXemy, eciau oHa TpeOyetcs, opOpMIISITH KOTOPYIO OTIAEIbHBIM JTOKYMEH-
TOM HElIEJIECO00pa3Ho;

)  TEXHUYECKHE XapaKTCPUCTHKH W3JCIHUS, €CIA OHHU HEOOXOIWUMBI IS
yA00CTBa COMOCTABJICHUSI BAPUAHTOB 110 YEPTEXKY OOIIETO BUIA.

N300paxkeHnst BBITIONHSIOT ¢ MaKCHUMAJIBHBIMU YIIPOIICHUSMH, TPETYCMOTPEH-
HBIMU CTaHAapTamMu EAWHON cHCTEeMBl KOHCTPYKTOPCKOM JOKYMEHTALUU JIJIsl pabovnx
yepTekeit. CocTaBHBIC YaCTH M3/IENNS, B TOM YMCII€ 3aMMCTBOBAaHHBIE (paHee pa3pado-
TaHHBIC) U MMOKYITHbIEC, N300paKAIOT C YIPOIICHUSIMHU (MHOT/IA B BUI€ KOHTYPHBIX OUYep-
TaHWI{), €CIIU TIPU ATOM O0ECIIEYCHO MOHUMAaHUE KOHCTPYKTUBHOTO YCTPOMCTBa paspa-
0aThIBAEMOT0 U3/IEIHS, B3aUMOJICHCTBHSI €r0 COCTABHBIX YaCTEeH 1 MPUHITUIA PAOOTHI.

HanmenoBanust u 0003HaUCHHSI COCTABHBIX YaCTEH M3/IEINUs HAa YepTekKax OOIIero
BU/JIA YKA3bIBAIOT OJJHUM M3 CIEAYIOIIUX CIIOCOOO0B:

— Ha TOJIKaX JIMHUI-BBIHOCOK;

— B Ta0JMIle, pa3MeIIaeMon Ha TOM K€ JIUCTE, UTO U N300paKeHUE U3/ICTIHS;

— B Ta0nuIile, BBIMOJHEHHOW HAa OTAENBHBIX JucTax ¢dopmara A4 mo ['OCT

2.301-91 B kauecTBe MOCIEAYIONIUX JUCTOB YepTexka odriero Buaa (mpui. [1).

[Tpr HamMuMy TaOIUIEI HA TTOJIKAX JIMHUK-BBIHOCOK YKa3bIBAlOT HOMEpA ITO3H-
LA COCTABHBIX YaCTEW, BKIIFOUCHHBIX B HEE.

CocTaBHbIC YaCTH B TaOJIMIly PEKOMEHIyeTCS 3aITUChIBATh B CIICIYIOIIEM MOPSI/I-
Ke:

3aMCTBOBAHHBIC U3/1EHs (B KYPCOBOM MPOEKTE IOMYCKACTCS HE 3allMChIBATh);
TIOKYITHBIC W3ICIIHS;
BHOBbB pa3pabaTbIBacMbIC U3CITHSI.

6.4. Opopmienue cxem

dopmaTbl JIMCTOB CXeM BBIOMPAIOT B COOTBETCTBUM C TPEOOBAHMSAMH, YCTaHOB-
aeaasiMu ['OCT 2.301-91, npu 3ToM BbIOpaHHBIN (hopMaT JOKEH 00eCeuynBaTh KOM-
MAaKTHOE BBITIOJTHEHUE CXEMBbI, HE HApYIIaTh €€ HArJISIHOCTh U yJ0OCTBO MOJIb30BAHUS
elo.



Cxembl BBITIOJHAIOT 0€3 coOmroAcHusT MacmiTada, JEeHCTBUTEILHOE MPOCTPaH-
CTBEHHOE PACIIOJIOKEHUE COCTABHBIX YaCTEH W3IENNSA HE YUYUTHIBAIOT WM YYUTHIBAIOT
MPUOIIMKEHHO.

['padmueckoe 0003HaYECHHE IIEMEHTOB U COSTUHSIONINE WX JIMHUM Paclioyaraior
TaKuM 00pa3oM, YTOObI 0OECTICUUTh HAWTy4lllee PEACTABICHUE O CTPYKTYpE U3JICIHsl.
JIuHUM CBSI3U OJDKHBI COCTOSITh M3 TOPU3OHTAJIBHBIX U BEPTUKAJIBHBIX OTPE3KOB U
MMETh HaMEHbIIIEE KOJIMYECTBO M3JIOMOB U IepeceueHuil. PaccrosiHue Mexay cocel-
HUMU MapaJUICIbHBIMU JIMHUSIMU CBSI3U JIOJDKHO OBITH HE MEHEE 3 MM.

Jlvany cBsi3u BRIMONHAIOT TommuHON oT 0,2 mo 1,0 MM B 3aBUCcHMOCTH OT (hop-
MaToB cxembl. PekomenayemMas tonmuna aunaui ot 0,3 1o 0,4 Mm.

Ha cxemax nomyckaeTcsi HOMeIaTh pa3inyHble TEXHUYECKUE JaHHbIC, XapaKTep
KOTOPBIX OIpPENENSIeTCs Ha3HAYEHUEM CXEeMBbl. Takue CBeIEHUs YKa3bIBaIOT JIMOO OKOJIO
rpaduyecknx 0003HaYEeHUI, HAaPUMEP HOMUHAJIbHbIE 3HAYEHHUSI TAPaMETPOB, JIMOO Ha
CBOOOJTHOM TIOJIE CXEMbI TaOJIUIIBI - TEKCTOBBIC YKa3aHUS U T.11.

Kaxas cxema 10opKHA UMETh MepeueHb JIEMEHTOB, 0pOpMIIiEeMbId B BUIE Ta0-
JIMIIbI, KOTOPYIO pacrojararoT HaJl OCHOBHOM HAaANMUChIO HE MeHee yeM Ha 12 mm. IIpo-
JOJDKEHUE TIEPEUHS 3JIEMEHTOB MOMEIIAIOT CJIEBA OT OCHOBHOW HAJIIIMCH, MTOBTOPSS 3a-
rosioBok Tabmuipl. [Ipu odopmieHun mnepeyHsi 3IEMEHTOB B BUJIE CaMOCTOSITEIILHOTO
nokymeHTa Ha ¢opmare A4 (mpui. E) ero xon momkeH coctosTh u3 0yksbl "I1" 1 koma
CXEMbI, K KOTOPOM BBIITYCKAIOT MIEPEUYCHb, HAIPUMED, KOJI TIEPEUHSI AJIEMEHTOB K MPHUH-
LUITHATILHON KHHEMaTnueckon cxeme — [1K3.

[Ipn 3TOM B OCHOBHOW HAJNMCH YKAa3bIBAIOT HAaMMEHOBAHUE W3ICIMS, a TAKKE
HanMeHoBaHue (popmarta - "[lepeyeHn remMeHTOB" .

Ha cxemax nomyckaercsi puBOIUTH TEKCTOBBIC JJAHHBIE B TEX CITydasiX, KOTJa CO-
JiepKalluecs: B HUX CBEJICHHS HELEeIecO00pa3HO WM HEBO3MOXKHO BBIPA3UTh rpaduye-
CKU WJIH YCJIOBHBIMU 0003HaueHUsIMU. Cojiep’KaHue TEKCTa JIOKHO OBITh KPaTKUM U
YETKUM.

He nmomyckaercsi cokpanieHue ciioB. TE€KCTOBbIE JAHHBIE B 3aBUCHMOCTH OT UX
COJIEpKaHUsI MOTYT OBITH PACIHOJIOKEHBI: PSJIOM C TpapuuecKuMu 0003HAUYCHUSIMU,
BHYTpH rpaduueckux 0003HAYCHUI; HAJl JIMHUSMU CBS3H; B Pa3phIBE JIMHUN CBS3H; Ps-
JIOM C KOHIIAMU JIMHUH CBS3H; HA CBOOOTHOM TIOJI€ CXEMBI.

7. PABOTA HAJI PACYETHO-ITIOSICHUTEJIbHOM 3AITMCKOM
7.1. OdopmiieHue pa3esion

[TosicHUTENBbHYO 3aMUCKy TMHIITYT OT PYKH YETKUM M Pa300pPUYMBBIM TTOYEPKOM
7100 TeyaTaroT Ha MPUHTEPE HA OJHOM cTopoHe Jucta ¢popmara A4 (297x210) uepes
MOJITOpa MEKCTPOUHBIX UHTEPBANA.

TeKcT MOsSICHUTENLHOM 3aIUCKU JOJHKEH OBITH COPOIITIOPOBAH.

[lepBbIil ¥ OCIEAYIOUIUE JIMCTHI PA3/IETOB MOSICHUTENLHON 3aITUCKU BBITOIHSIOT
no ['OCT 2.106-88 (popma 2 u 2a), OCHOBHBIE HAANMCU KOTOPHIX MPUBEACHBI B P
b, B.

[To Bcem YeThIpeM CTOpPOHAM JIMCTa JIOJDKHBI OBITH OCTaBJIEHBI MOJs. Pazmep se-
BOTO TOJIS - 5 MM, MIPAaBOTo - HE MEHEe 3 MM, BEPXHETO M HIKHETO IOJIeH - HEe MeHee
10 MM (Bce pa3mepsbl OT JTMHUAN PaMKH).



7.1.1. PyOpuxanusi, HyMepauusi CTPaHUL, COAePKAHNE

TekcT pa3aenoB H0JDKEH ObITh pa30UT Ha MOAPA3ZEibl U ITyHKTHL. Pa3iensl Hyme-
pyIOT apaOckumu IMdpamMu B Ipeaenax BCel MOSICHUTENBHOM 3anmucku. "Beenenue",
"3axmouenne", "Crnucok nureparypsl’ u "[Ipunoxenus’ He HyMEpYIOTCSL.

ITocnie HOMepa paszena CTaBAT TOUKY.

[Tonpaznensr HyMepyroT apaOCkumy LupaMu B Ipelenax KaKaoro pasiena.
Howmep nonpaszaena nomkeH COCTOSATh U3 HOMEPA pas3zesia 1 HoMepa MoApasiena, pas-
JIEJIEHHBIX TOYKOW. B KOHIle HOMepa mojpasjiena TOUKY TAKKE HE CTaBAT, HAIPUMEP:
"3.4" (ueTBepTHIN MOAPA3AET TPETHETO pa3ieia).

[TyskTBI HyMEpyIOT apabckumu nrppamMu B peenax Kaxaoro nojapasaena. Ho-
Mep MYHKTA JIOJDKEH COCTOSITh U3 HOMEPOB pazfiena, Mmojapaszesia U MyHKTa, pa3/ieieH-
HBIX TOYKaMHU. B KOHIIE HOMEpaA IIyHKTA TOYKA TAaK)KE HE CTaBUTCS, Harpumep: "3.4.1"
(mepBbIi MYHKT YETBEPTOrO MOIpa3/iesia TPETHEro pa3aena).

B koHIe 3arosioBka Touka He craBuTcA. [loguepKkuBaHKe 3aroJIOBKOB U MEPEHOC
CJIOB B HEM HE JIOITyCKAFOTCH.

Homep coOTBETCTBYIOLIETO pa3zeia WM IOApa3/ieNa CTaBsIT B Hayalle 3arojloBKa,
HOMEp MyHKTa - B Havase 1-if cTpoku ab3ana, KOTOPHIM HAYWHAIOT COOTBETCTBYIOIIMM
nyHKT. [ludpa, ykaspiBaroiasi Homep MyHKTa, HE JOJDKHA BBICTYIATh 3a TpaHUILy ab3a-
1a.

PaccTosinue Mexay 3aroJioBKOM M MOCIEAYIONIUM TEKCTOM JOJDKHO OBITh
PaBHO TPEM MEXCTPOUYHBIM MHTEPBAJaM, PACCTOSIHUE MEXY 3aroJ0BKOM U MOCHE-
HEM CTPOKOW MPEABIAYIEro TEKCTA - YETHIPEM MEXCTPOUYHBIM HHTEPBAJIAM.

Hywmepanus ctpanull - CKBO3Has: IEPBOM CTPAHULIEH SBISETCS TUTYJIbHBINA JIUCT.
Ha crpanuue 1 (TUTYIbHBIN JIUCT) HOMEP CTPAHUIIbI HE CTABSIT.

bnaHk 3aianus, 3aKI0U€HUE, CIIMCOK JUTEPATypbl U NPUIOKEHUST BKITIOYAIOT B
CKBO3HYIO HyMEPALMIO.

B conepxanuu (OrnaBieHUN) MOCIEIOBATENFHO MEPEUUCIISIIOT 3ar0JI0OBKH pas/ie-
JIOB, MO/IPA3/EJI0B U YKa3bIBAIOT HOMEPA CTPAHMII, Ha KOTOPBIX OHU ITOMEILEHBI.

7.1.2. LnumocTpanuu

Bce wmoctparun (otorpaduu, cxembl, pUCYHKH | TIp.) HyMEPYIOT MOCTe10-
BaTeJILHO B IpeJienax paszesna apadckumu uudpamu. Homep niutrocTpainm A0KeH Co-
CTOATh U3 HOMEPA pazJiena U MOPsIKOBOIO HOMepa WUTFOCTpaluu, Harpumep: "puc.7.1"
(mepBbIN PUCYHOK CEABMOTO pa3zena).

[Ipu ccbUike HAa WLTIOCTPAIMIO YKA3bIBAIOT €€ MOJIHBIA HOMEp, Harpumep: (pHuc.
7.1). TloBTOpHBIE CCHUIKM Ha WJLTIOCTPALMIO CJIEAYET JaBaTh C COKPAIICHHBIM CJIOBOM
"cmotpu", Hanpumep: "(cM. puc. 7.1)".

MnmocTpanuy MOMEmaT cpa3y MOCHe CChUIKM Ha HUX B TEKCTE€ W Pa3MELIArOT
TaK, YTOOBI X MOXHO OBLIO paccMarpuBath O0e3 moBopoTa. Eciu Takoe pacnonoxenue
HEBO3MO>KHO, TO WLTIOCTPALIMK PACIONaraioT Tak, YTOObI /Uil UX PACCMOTPEHUS HAJ0
OBUIO MOBEPHYTH NOSACHUTENBHYIO 3aIMCKY 110 YACOBOM CTPEJIKE.

Kaxxnyro mumocTpaiyio CONpOBOKIAAIOT COAEPKATENBHOM HAaanUChio. Haammcs
BBITIOJTHSIOT YEPTEKHBIM IIPU(TOM.



7.1.3. @opMyJibl U CCBUIKH HA JIUTEPATYPY

®dopMyIibl, HA KOTOPbIE UMEIOTCS CCHUIKUA B TEKCTE, HYMEPYIOT B Mpeneax pas-
nena apadbckumu udpamu. Homep popmMyiiel 10bKeH COCTOSITh M3 HOMEpa pasjiena u
MOPSZIKOBOTO HOMepa (hopMyJibl, pasaeieHHbIX Toukoi, Hampumep: "(7.1)" (mepsas
dbopmyna ceapmoro pasnena). Homep popmMyiiel criemyer 3aKimouaTh B KPYTJible CKOOKU
Y TIOMEIATh CIIpaBa Ha YPOBHE HIKHEHN CTPOKU (OPMYJIbI, K KOTOPOIl OH OTHOCHUTCH.

OKCIUTMKAIMIO 3HAUYEHUH CHMBOJIOB M YHUCIOBBIX KOX(PQPHUIIMEHTOB MPUBOJISAT
HETIOCPEJICTBEHHO MO (OPMYIIOi B TOW IMOCIEAOBATEILHOCTH, B KAKOW OHU JaHBI B
dbopmyse. 3HaueHHS] KaXKIOTO CHMBOJIA M YHCIOBOTO KOX(PQHIMEHTA Ial0T ¢ HOBOU
cTpokd. [lepByro CTpOKY SKCIUIMKAIMM HAYMHAKOT CO cjioBa "rae', JBOEToYrEe Mocie
HETO HE CTaBsIT.

®opMybl creyeT BBIICTATh U3 TeKCTa CBOOOTHBIME CTPOKaMU. Bpiiie u Hike
KaKI0M (DOpMyIIbl OCTABIISIIOT HE MEHEE OHOM CBOOOHOM cTpoku. Eciu ypaBHEeHUE HE
YMEUIAETCsl B OIHY CTPOKY, OHO JOJDKHO OBITh IIEPEHECEHO TOCIIE 3HAaKa PABEHCTBA (=)
WITH TIOCJIC 3HAKOB apu(METHIESCKUX IEUCTBUH (1, -, X).

Bb100p pacyeTHBIX WM CIPABOYHBIX BETUYUH COMPOBOXKIACTCS CCHUIKOW Ha HC-
TOYHUK, TIPY 3TOM YKa3bIBAETCS HOMEP MCTOUHHKA (TI0 TIEPEUHIO TUTEPATYPhl B CIIHCKE
autepatypsl). CChUIKY MPUBOAAT B MPSAMOYTOJIBHBIX CKOOKax. J{omyckaeTcst yka3bIBaTh
B CKOOKax Iocjie HoMepa NCTOYHHUKA MOCIIe 3aATOH HOMEP CTPaHHUIIbI, HATIPUMED:

"KonndecTBo TemoTeI HAa HarpeB MpoaykTa Q; onpenensercs u3 BhIpaKeHus [2,
c. 264]

Qi=cm(t —t,) UK, (7.1)

TJIe C - ylenbHas TeIIOeMKOCTh mpoaykTa, [[x/(kr°C); m - mMacca nmpoaykTa, Kr; t, t, -
KOHEYHas ¥ HayallbHasi TemMreparypa npoaykra, °C".

7.1.4. llpuinoxeHust

Martepuan, TOMOHSIOUIMN TEKCT pabOThI, JOMYCKaeTCs TTOMENIaTh B MPUIOKEHH-
ax. [IpunoxeHussMu MOTYT ObITh: TpadUUecKy MaTepral, TabJIUIbl OOIBIIOro opmara,
pacueTsl, ONMHUCaHUs anmaparypbl U NpuOopoB, U T.1. [IpuinoxxkeHus: oGOpMIISIIOT Kak
NPOAOJKEHUE PAa0OThI HA MOCIEAYIOIIUX JIUCTaX.

[TpunioskeHusi, Kak MpaBUiIO, BRIMOIHAIOT Ha JucTax dopmara A4. [lomyckaercs
oopmisiTh UX Ha ucTax Gpopmata A3, A4x3, Adx4, A2 u Al no 'OCT 2.301-91.

B Tekcte paboThl Ha BCE MPIJIOKEHUS JTOJDKHBI OBITh JTaHbl CChUTKU. [Ipmmoxe-
HUS PACIIONIaraloT B MOPSIIKE CCHUIOK HAa HUX B TEKCTE PAOOTHI, 32 MCKIFOYCHUEM HH-
dbopmarmonsoro mpwioxkeHus "bubmmorpadus”, KOTOpoe pasMemarT MOCICTHUM.
Kaxxnoe npusnokeHne HauMHAKOT ¢ HOBOW CTPAHMUIIBI, YKa3bIBasi HABEPXY CTPAHULIbI CIIO-
Bo "[Ipunoxenune" u ero obo3nauenus. [lpunoxxeHne 10MHKHO UMEThH 3ar0JI0BOK, KOTO-
pBIii 3aIIMCHIBAIOT CHMMETPUYHO TEKCTY C IPONUCHON OYKBBI OTJAEIIBHOU CTPOKO.

[Mpunoxxenust 0003HAYAIOT 3arIaBHBIMH OYKBaMU PYCCKOTO ajipaBuTa, HAUMHAS C
A, 3a uckmouenuem 6yks E, 3, i, O, 4, b, b, b. [Tocse cnosa "[Tpunoxxenue" ciemyer
OyKBa, 0003HaYaIOIIas €ro MOCIeI0BATENLHOCTD. JlomyckaeTcs 0003HaYaTh MPUIIOKEHUS
OyKBaMU JIaTUHCKOTO andaBura, 3a uckiroueHrneM OykB | u O.
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B cnygae moiHOTO MCTONMBh30BaHusl OYKB PYCCKOTO U JIATHHCKOTO an(aBUTOB J0-
MycKaeTcsi 0003HaYaTh MPUIIOKEHHSI apaOCKUMU lUdpamu.

Eciu B nokyMeHTe o1HO MpuIokeHue, oHo o0o3Havaercs "[Ipunoskenne A",

[punoxxeHust TOHKHBI UMETh OOIIYIO C OCTAILHON YacThiO pabOThI CKBO3HYIO HY-
Mepaluio cTpaHull. Bee mpuiiokeHus: IepeurcIsitoT B CoJIEpKaHuU pabOThl C YKa3aHUEM
UX HOMEPOB U 3ar0JIOBKOB.

7.2. Coaep:xanue pa3iejioB
7.2.1. Beenenue

B stoMm pazzgene maercs 060cHOBaHHE HEOOXOAMMOCTH M aKTYaJIbHOCTH BBIMOJI-
HsieMOM pa3pabotku. HeoOxoauMo mokaszarh pojib 1 MECTO PEUIaeMbIX 3373y B Psay
npoOJieM, CTOSIIUX Hepe]l SKOHOMHUKOM CTpaHbl, MPOMBIIUIEHHOCTBIO, OTPACbIO MPO-
MBIIICHHOCTH, IPEANPUATHEM, YIACTKOM H T.II.

BBenenue A0KHO cofepikaTb OLEHKY COBPEMEHHOIO COCTOSIHUS HH)KEHEep-
HBIX pa3pabOTOK 10 TEME MPOEKTa U 110 CMEXHBIM BOIIPOCAM.

7.2.2. O030p MalIuH (ANNAPATOB) MO TeMe 3aJaAHUS

OcBeTuTh, KaKM€ MALINHBI (aIapaThl) IO TEME 3aaHus WM APYTUE MAIlUHbI U
MEXAaHHU3MBbI, KOTOpPbIE MOYKHO HCIOJb30BaTh UIA TEX K€ LEJEH, BBITYCKAlOTCS B
HacToslIee BpeMsl B Halleil crpaHe u 3a pyOexom. [Ipu 3Tom mpuBecTH KMHEMaTuye-
CKH€, TEXHOJIOIMYECKHE MPUHIUIUAIBHBIE CXEMBI, 1aTh X MOAPoOHOEe onucaHue. Cie-
JyeT MoApoOHEee OCTAHOBUTHCS HA OCOOEHHOCTAX KOHCTPYKIIMIA U padoTe 3TUX MAIIIMH.

JUIi IOATOTOBKM 3TOrO pasjesia HEOOXOQMMO IMOJIb30BaThCsl, CIIPABOYHUKAMM,
OTpaceBbIMU KypHaAJIaMU U Jpyroil aureparypoil. Mudopmanus no odopynoBaHuIo,
BBIITYCKaEMOMY 3a pyOeXoM, MOXKET ObITh MOJydyeHa W3 pedepaThBHBIX >KYpHAJIOB,
IIPOMBILUIEHHBIX KaTaJIOrOB, UHTEPHETA.

B 3axmoueHue 0030pHOro pasjena COCTaBUTh TAONMIYy TEXHUYECKMX U KOH-
CTPYKTHBHBIX ITOKa3aTesel U MPOBECTH CPABHUTENbHBIN aHaIM3 000pYIOBaHHUSI.

7.2.3. TeopeTnyeckas 4acThb

[Tocne mpeaBapUTEILHOTO U3YYCHHUS TEOPUH TMpoliecca (pe3anHusi, Terniooome-
Ha U Jp.) OMHUCATh U MOSICHUTh CXeMaMHu U (OopMyJiaMH €€ OCHOBOIIOJIAraroIifue Mo-
MEHTHI.

Tak, Hanpumep, JUIsi POTOPHOM OBOILEPE3KH OMMCHIBAIOT BUIbLI PEKYIIUX HH-
CTPYMEHTOB U CITIOCOOBI pe3aHusl, IPUMEHSIEMbIE B MaIlIMHE; IPUBOUTCS U ONKCHIBACT-
Csl cXeMa pyOSIIEro WK CKOJIB3SILEro Pe3aHus Il IpUMeHsieMoi (opMbl HOXKEH U Xa-
pakTepa ABUKEHUS MPOIYKTa. 37€Ch KE CTPOUTCS IJIaH CKOPOCTEH U ONpeessieTcs: Ko-
A OUITMEHT CKOTBKEHUS.

7.2.4. PacueTHas 4acTh

B »TOM paznene mpous3BOAATCS TEXHOJOTMYECKUE, KUHEMATUYECKUE, TEIJIOBbIE
WM CUJIOBBIE PAaCcyeThl COMIACHO 3a/IaHMIO0 Ha KYPCOBOM MPOEKT.
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Bce pacuersr HE0OXOAMMO CONPOBOXKIATH CXEMaMH.

Ecnu no 3aanuto npeiokeHo pa3padboTarb CMEHHBIA MEXaHU3M K YHUBEPCAIIb-
HOW KyXOHHOM MalllMHEe, TO MOJYYEHHBIA pe3ysbTaT MOIIHOCTH, 3aTpayuBacMOM st
00pabOTKH MPOYKTA JOJHKEH OBbITH MEHBILIE MOIITHOCTH JIBUTaTeNsl YHUBEPCATIBHON KY-
XOHHOU ManmHebl. [Ipy HecOOII0AEHNN ATOr0 HEPABEHCTBA CIEAYET ClIeIaTh KOHCTPYK-
TUBHBbIE U3MEHEHHUSI pabOYUX OPraHoOB C IIEJIbI0 YMEHBIICHUS 3aTpaT MoTpeOHON MOII-
HOCTH.

Bce HenocTaromue cBefieHNs TI0 CBOMCTBAM TPOAYKTA U TTapameTpaM KOHCTPYK-
IIUU HY>KHO OpaTh U3 OCHOBHOTO yueOHUKa (cM. pa3zaen "IIpumep pacuera").

JIJ1 BBITIOTHEHMSI 3TOTO pa3Jieia MOTYT TIOHAJ0OUTHCS CBEACHHS M3 MPHIIOKE-
Huit 1-T.

7.2.5. Onucanue paspadarbiBaeMOi MallIMHBI (aNapara)

Jate moapoOHOe ommcaHue pa3padaTbiBaeMON KOHCTPYKIIMM U H300pasuTh €e
MPUHILIAIAATIBHYIO CXEMY.

Ocoboe BHUMaHHE YAEIUTh y3JIaM U JIETalsIM, KOTOPhIe UMEIOT OTJIIMYME OT TI0-
JIOOHBIX y3J10B BRIOPAHHOTO MPOTOTHUIIA, U YKA3aTh UX MPEUMYIIIECTBA.

[IpuBecTH TEXHUYECKYIO XapaKTEPUCTUKY pa3pabaThiBaeéMoOil KOHCTPYKIIMH, yKa-
3aB B HEH BCE OCHOBHBIE MTAPAMETPhI MAIITMHBI WM aIllapara.

Ecnu pazpabateiBaeMblii BaMu anmapaT (MalimHa, MEXaHU3M) MOX0X Ha BBIMYC-
KaeMbIii TOPTOBBIM MAIlIMHOCTPOCHUEM, TO MOCJICTHUN MOXKHO B3SITh 3a MPOTOTHUIT TIPU
OINMHUCAaHUU KOHCTPYKIIUU.

7.2.6. IlpaBuia 3kcmjiyaTalui M TeXHUKa 0€30IaCHOCTH Nmpu padore Ha
MallldHe (anmapare)

Crnenyer nogpoOHO omMcaTh MOCIEI0BATEILHOCT MOATOTOBKHY, BKITFOUEHHS Ma-
IIMHBI (armapara) ¥ BbIBEJCHUE €€ Ha padOuyuil pexuM; IMOCIeA0BaTeILHOCTh €€ Ya-
CTUYHOM pa3pabOTKU U COOPKH MPU CAaHUTAPHON 0O0pabOTKE; MPUEMbl U3MEHEHHUS TeX-
HOJIOTMYECKUX PEKUMOB pabOThl MAILIUHBI (AIapara).

7.2.7. 3akiaouenue

B 3akimoueHnr pacyeTHO-TTOSICHUTEIILHOM 3alIMCKH OTMEUAIOT OCHOBHBIC PE3YIIb-
TaThl Pa0OTHI, BBIACIIAIOT TJIABHBIE OCOOCHHOCTH CIIPOCKTHPOBAHHOTO H3ICIHS WA
00BEKTA.

[Tpu 3TOM OTMEUAFOT, 3a CYET KaKMX KOHCTPYKTOPCKHX, TEXHOJIOTUIECKUX U JIPY-
T'HX PEIICHUH JIOCTUTHYTO YBEIMYCHHE IPOU3BOIUTEIBHOCTH OOOPYIOBAHUS WIIN
YMEHbBIIICHHE OTXOJIOB, YBEIMYECHHE MPOM3BOAUTEILHOCTH TPYAa WM CHIYKEHHE DHEp-
TOCMKOCTH, YJIy4IlIEHHE KadeCTBa BbITyCKaeMOW MPOAYKIMHA W T.J. MOXKHO yKa3aTh
MOJIC3HOCTh OT/AEIBHBIX Pa3/IejoB BBHIMOJHCHHOIO MPOEKTa (OPUIMHAIBHBIX PacyeToB,
KOHCTPYKTHBHBIX PEIICHHH, POBEACHHON HAydHO-HCCIIEI0BATEILCKON PabOThI, TIyOH-
HBI JIMTEPATypHOro 0030pa u T.IL.). B Hay4yHO-HCCIIEeA0BATEIbCKONM YacTH 3TO MOMKET
OBITH METOJMKA TPOBEICHUS DKCIICPHUMEHTA, OPUTHHAIBHBIA MPUOODP, MPUMEHEHHBIN
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WM pa3pa0dOTaHHBIH aBTOPOM U T.JI.

7.2.8. Cnincok qurepaTrypbl

CrucoK MCHONBb30BaHHBIX UCTOUHUKOB odopmitsitoT coriacHo 'OCT 7.1-2003 mo
anaBUTy, COCTABICHHOMY U3 MEPBBIX OYKB (paMmIIMii aBTOPOB KHUT, WM B TIOCIIEIOBA-
TEITLHOCTH, OTIPE/ICIICHHON TIOSBJICHUEM CCBHUIOK B TEKCTE TIOSICHUTEIILHOMN 3aIUCKU.

7.3. BeioMocTh TEXHM4YECKOI0 (KYpCOBOI0) MPOEKTA

BenomocTs TeEXHUUECKOTO (KypCOBOI0O) MIPOEKTa O(hOPMIIIETCS Ha OTAEIBHOM JIN-
cre (mpui. JK) ¥ MOAIMBAETCSA BTOPBIM JINCTOM MOSICHUTENTLHOM 3aIHCKH.

8. HOPAIOK 3AIIMTHI KYPCOBOI'O ITPOEKTA

3amuTa KypcoBOTo MPOEKTa HOCUT IMyOanuHbIi xapakrep. CTyIeHT 3aluIaeT
IPOEKT B MPUCYTCTBUM IpenoaaBarenel kadeapsl u ctyneHToB. [Ipu 3amure npoexra
OH 00s13aH KpaTKO SICHO M3JI0XKHUTh CYTh pa3paOoTKu. B nokiane u3nararoT OCHOBBI
pacuera.

[locne moknaga CTyAEHT OTBEYAET HA BOMPOCHI, 3a/IaHHbIE MTPEenogaBaTesI MU Ka-
denpsl U npucyTCTBYOIUMHU. OTBETHI JOHKHBI ObITh YETKUMHU U HOCUTh KOHKPETHBIH
xapakrep. [locne 3ammTel npenonaBarenu kadeapbl, IPUHAMAOLIME KYpPCOBOM MPOEKT,
OLIEHMBAIOT €ro IO YeThIpexOamTbHOU cucTtemMe. B ToM ciydae, eciiu CTyIeHT MOTy4Yu
Ha 3alUTe HEYJIOBIECTBOPUTEILHYIO OLIEHKY, KOMUCCHS MOXET NPEJI0KUTh eMy J10pa-
00TaTh MPOEKT, HA3HAUMB CPOK MOBTOPHOM 3alIUTHI, WM K€ MPEJIOKUTH pa3paboTarhb
HOBYIO TEMY KypCOBOT'O MPOEKTa U3 YHCIIa YTBEPXKICHHBIX Kadenpoit. B Tom ciryuae, ec-
JU CTYAEHT HE MpeJCTaBWJI MPOEKT K 3alllUTe B yKa3zaHHbIE Kadeapoil cpoku, Kadeapa
COBMECTHO C JIEKAHATOM peLIaeT BOIPOC O JabHeiieM NpeObIBaHNH CTYIEHTA B BY3€.
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NPUJTIOKEHUA

Tlpunooicenue A
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Hepeqenb 3J1EMEHTOB TEXHOJOTHYECKOM CXeMbI (KHHeMaTH‘leCKOﬁ H L[p.)
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Ilpunoscenue K

BegomocTh TeXHHYECKOT0 (KypCcOBOro) NpoeKTa

3 8 0 03 8 3 20
- - - - -
K= = | Ilp anaeua Qs'l
o ig OboigadeHue Haunnmenopamne Ton ;{; P q
e : HHe
JoxyreHT s o0mas

Bross paspadorammas

AZ|CTAY @ITIT O TTIC-00.000 B O |Bup oftigos 1

AZ |CTAY ®IIIT I TTIC-00.000 MC  |MoHTa®HAG CZema 1

S min

AZ |CTAY @TTIT UL TTIC-00.000TC | Texnanord=eckad cremMa 1

OO = | S| h| B L [ b | =

* |CTAY.@IIT L TTIC-00.000113  |[ToACHET &k HAA JAIHCEA 26 )y A4

CI'AYV.4IITT. 05 I TTIC-00.000 BTII

Fort| MTecr | N aowwme s | Moan. | Jata

1 pozepem | Kimerom Olis CPE 10E Ii:| 1'JZ| 3 1

sadezpa TLLI
H. xcoerp. B emomocTe TEXIECKOID DPOEKTA rp. TOTI-401
e

Ilpunoscenue 1
Tennogusudeckue cBoiicTea cyxoro so3ayxa npu Pe =760 mm pr. cT.

t°, C |p, KI/M° Cpy a-10°, T8 10°% | A-10%, | v-10°, Pr
kJbx/(kr'K)| M%c | Mac |Br/(mK)| m%c
0 | 1,293 1,005 18,8 17,2 2,44 | 13,28 | 0,707
10 | 1,247 1,005 20,0 17,6 251 | 14,16 | 0,705
20 | 1,205 1,005 21,4 18,1 2,59 | 15,06 | 0,703
30 | 1,165 1,005 22,9 18,6 2,67 | 16,00 | 0,701
40 | 1,128 1,005 24,3 19,1 2,76 | 16,96 | 0,699
50 | 1,093 1,005 25,7 19,6 2,83 | 17,95 | 0,698
60 | 1,060 1,006 27,2 20,1 2,89 | 18,97 | 0,696
70 | 1,029 1,010 29,5 20,6 2,96 | 20,02 | 0,694
80 | 1,000 1,010 30,2 21,0 3,05 | 21,09 | 0,692
90 | 0,972 1,010 31,9 21,5 3,13 | 22,10 | 0,690
100 | 0,946 1,010 33,6 21,9 3,21 | 23,13 | 0,688

Ilpunoowcenue K

Kosdpuumenrsl nis pacuera kpurepus Hycceabra

Gr-Pr c n
10°+5-10° 1,18 1/8
5-10°+2-10" 0,54 1/4
2-10"=1-10% 0,135 1/3
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Ilpunooscenue JI

PacueTHble XAPaAKTEePUCTUKHU NPUPOAHBIX I'a30B

TomumBo Bonansie | Tpexarom- | Temnora cro- | Teopernue- | [lomHbIi 00B- Asor Cyxue
mapsl HbIE ra3351 | pass QE | cxuii pacxox | eM JbIMOBBIX VN2 , rassl,
Vin: | Vro, s M| Mipy® | Bosayxa V., | rasos V. I V..,
Mo/ Mo/ N
JarraBckuii 2,15 1,0 35,84 9,52 10,67 7,52 8,52
Byrypycnauckuii 2,08 1,03 33,9 9,01 10,22 7,11 8,14
Menurononsckuit |2,11 1,04 35,1 9,35 10,51 7,36 8,40
[{e6enuuCcKMit 2.22 1,07 37,5 9,98 11,19 7,9 8,97
Emmuanckuit 2,13 1,08 36,3 9,57 10,69 7,48 8,56
CraBponosnbckuit  |2,16 1,04 35,8 9,68 10,60 7,41 8,44
VXTUHCKUIT 2,03 1,02 333 8,83 9,99 6,94 7,96
TFaznmuHCKHi 2,18 1,04 36,8 9,91 10,92 7,7 8,74
TyiimMa3suHCKui 2,32 1,30 43,04 11,28 12,7 9,08 10,38

[Tpumedanue. XapakTepUCTUKU MPOLYKTOB CrOpaHUsl JaHbl MpH K03 GUIMEeHTe U30bITKa BO31yXa
a =1. Ilepecuer npousBoauTcs Mo Gopmyiam:
Vnc :VROZ + VN2 +V5.n.+ (a - 1) VT ;

VB.n.:VBTH + 0’0161 (a - 1) VT ;
3

rae V. —o0beM BOASHBIX IAPOB IIPU TEOPETUIECKOM KOJIMUECTBE BO3AYyXa, M.
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Ilpunosxcenue M

CaBoiicTBa HACBIIEHHOI'0O BOAAHOI0 Mapa B 3aBUCHMOCTHU OT TEMIIEPATYPhbI

t°,C P,s.-107, Tla v, M /KT D, KI/M® I, kJx/kr | 1", kJx/xr | r, KJ[K/Kr
0 0,0062 206,5000 | 0,00484 0,00 2493,1 2493,1
5 0,0089 147,1000 | 0,00680 20,95 2502,7 2481,7
10 0,0125 106,4000 | 0,00940 41,90 2512,3 2470,4
15 0,0174 77,9000 | 0,01283 62,85 2522,4 24595
20 0,0238 57,8000 | 0,01729 83,80 2532,0 2448,2
25 0,0323 43,4000 | 0,02304 104,75 2541,7 2436,9
30 0,0433 32,9300 | 0,03036 125,70 2551,3 2425,6
35 0,0573 25,2500 | 0,03960 146,65 2561,0 2414,3
40 0,0752 19,5500 | 0,05114 167,60 2570,6 2403,0
45 0,0977 15,2800 | 0,06543 188,55 2579,8 2391,3
50 0,1258 12,0540 | 0,08300 209,50 2589.5 2380,0
55 0,1605 9,5890 0,10430 230,45 2598,7 2368,2
60 0,2031 7,6870 0,13010 251,40 2608,3 2356,9
65 0,2550 6,2090 0,16110 272,35 2617,5 2345,2
70 0,3177 5,0520 0,19790 293,30 2626,3 2333,0
75 0,3930 4,1390 0,24160 | 314,30 2636,0 2321,0
80 0,4830 3,4140 0,29290 | 335,20 2644.,0 2310,0
85 0,5900 2,8320 0,35310 | 356,20 2653,0 2297,0
90 0,7150 2,3650 0,42290 | 377,10 2662,0 2285,0
95 0,8620 1,9850 0,50390 | 398,10 2671,0 2273,0
100 1,0330 1,6750 0,59700 | 419,00 2679,0 2260,0
105 1,2320 1,4210 0,70360 | 440,40 2687,0 2248,0
110 1,4610 1,2120 0,82540 | 461,30 2696,0 2234,0
115 1,7240 1,0380 0,96350 | 482,70 2704,0 2221,0
120 2,0250 0,8930 1,11990 | 504,10 2711,0 2207,0
125 2,367 0,7715 1,29600 | 525,40 2718,0 2194,0

Ilpunosxcenue H

TeHJIO(l)I/ICiI/l‘{eCKHe CBOMCTBA BOAbI HA JMHUHU HACBIIIIEHUS

t, [p107| p, i, Cp, A10%, | p-10° [v-10%, | B-10%, | Pr
°C | > Ia | kr/m® | kJlx/xr | kJUx/(xr-K) | Br/(mK)| Tae | M%c | 1/K
0 [1,013{999,9 0 4,212 55,1 1788 | 1,789 | -0,63 [13,67

10 (1,013 (999,7| 42,04 4,191 57,4 1306 | 1,306 | +0,70 | 9,52
20 |1,013({998,2| 83,91 4,183 59,9 1004 | 1,006 | 1,82 | 7,02
30 |1,013(995,7| 125,7 4,174 61,8 | 8015 (0,805 | 3,21 | 542
40 (1,013(992,2| 167,55 4,174 63,5 | 653,3 | 0,659 | 3,87 |4,31
50 {1,013(988,1| 209,3 4,174 64,8 | 5494 [ 0,556 | 4,49 | 3,54
60 |1,013({983,1| 251,1 4,179 65,9 | 469,0 | 0,478 | 511 | 2,98
70 {1,013 (977,8| 293,0 4,187 66,8 | 406,1 [ 0,415| 5,70 | 2,55
80 |1,013{971,8| 355,0 4,195 67,4 | 3551 |0,365| 6,32 | 2,21
90 {1,013(965,3| 377,0 4,208 68,0 | 3149 (0,326 | 6,95 | 1,95
100 | 1,013 ]958,4| 419,1 4,220 68,3 | 2825 |0,295| 7,52 | 1,75
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Ilpunoscenue I1

Ten.nodm3nqec1me CBOMCTBA HEKOTOPLIX TBEPALIX MaTE€pHUAJI0B

Marepuan t,°C P, A, c, a-10°,
kr/ v Btr/(m'K) | xJlx / (kr-K) M2/c
MerTaisl
AJTFOMUHHI 0 2670 204,0 0,920 91,3
bponza 20 8000 64,0 0,381 20,8
JlatyHn 0 8600 85,5 0,378 26.4
Crainb 3 20 7850 52,0 0,460 14,4
Crann 45 20 7700 41,9 0,611 8,9
Cranp HepIKaBeroIIas 20 7900 17,4 0,468 -
Turan 20 4500 15,0 0,437 7,63
unk 20 7000 116,3 0,394 42,3
Yyryn 20 7220 63,0 0,504 17,4
N301511MOHHBIC U CTPOUTEILHBIC MAaTEPHUAIIBI
Anbhonn 34 0,059 0,293 -
AcbecT ITHCTOBOH 30 770 0,1163 0,818 0,198
Jen 0 917 2,20 2,26 1,06
[Tenononuctupon
CyXxou - 40 0,038 1,34 -
BiIaXHOCTBIO 10 % - 40 0,05 1,34 -
Ilenommact ITXB-1
cyxou - 125 0,052 1,26 -
BJIaXXHOCTBIO 10 % - 125 0,064 1,26 -
[Tenononmyperan
cyxou - 80 0,041 1,47 -
BJIAXKHOCTBIO 10 % - 80 0,05 1,47 -
[IpoGkoBas miacTuHa 30 190 0,042 1,88 0,117
To xe, menous (4-5 mm) | 60 85 0,044 - 1,76 -
0,058
CrexsHHas BaTa 0 200 0,0372 0,67 0,278
Texcronur 20 1300- | 0,23-0,34 1,46-1,51 -
1400
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Ilpunooscenue P

TemioeMKoOCTh HEKOTOPLIX NUIIECBLIX MPOAYKTOB

Ne IIponyKThI c, Ne IIponykTsl c,
/11 kJDx/(kr-°C) | n/m kJ[x/(kr-°C)
1 2 3 4 5 6
1 |Baxiaxausl 3,96 27 [(Msco
2 |bapanuna xapeHas 3,39 TOBSIJIMHA 3,18
3 |budmrekc 3,10 CBUHHHA 2,18
4  |BynboH 411 TEIATHHA 3,60
5 |Bepmuiens 2,10 KYPBI MOJIOJIbIE 3,31
6 |Bummns 3,37 r'yCh 2,93
7 |T'opox cyxoit 1,84 28 |Orypisl 4,09
8 |I'pubwnI 29 |[loBumio, mxeM 2,93
CBEXHUE 3,94 30 (ITmeno 1,39
CyILICHbIE 2,35 31 |Puc numdoBaHHBIHA 0,78
9 |I'ycw 2,93 32 |Priba
10 |duun 3,39 ChIpast 3,65
11 |2Kup KapeHas 3,02
TOBSDKUNA 3,62 33 |Caxap mecok 1,26
CBHHOU 3,36 34 |Csekia cTonoBas 3,80
KYJIMHapHBIN 2,1-2,2 35 |CnuBku
12 |(3enens 3,98 15% 3,86
13 |Kabauku 4,04 30% 3,67
14 |Kamycra ceipas 3,95 36 |Cwmerana 3,1-3,5
15 |Kaprodens ceipoit 3,52 37 |Comnb cyxas 0,84
16 |Kama 38 |Cyxapu niieHu4HbIe 1,55
rpeyHeBast 3,56 39 |CeIp TomaHACKUH 2,56
MaHHas 3,64 40 |TBopor >kUpHBIHA 3,27
[IIIICHHAS 3,48 41 |Tecto mnIIeHU4YHOE 2,20
17 |Kucnora numMoHHas 1,89 42 |Tomatsl 4,03
18 |Koctu 2,1-2,7 43 |Dapmr
19 |Kotnetsl chipbie 3,43 MSCHOH 3,52
20 [Kpymst 1,7-2,5 PBIOHBII 3,65
21 |JIyk penuaTbiit 3,74 44 | DpyKTHI
22 |Maprapun CBIpBIE 3,77
CTOJIOBBIN 3,18 cyxue 2,10
CIIMBOYHBIN 2,11 45 | X1eOHBII MAKHUIIT 2,76
23 [Macao 46 |XieOHas KOpKa 1,68
CIIMBOYHOE 4,63 47 |llImuHaT cyxoi 1,80
IO COJTHEYHOE 2,14 48 |(S16moku 3,73
24 |Monoxo 49 |Sitno
HEeIbHOE 3,94 0eI0K 3,85
00e3KUpeHHOE 3,98 YKEIITOK 2,81
cyxoe 2,10 50 |Sronsr 3,8-4,1
25 |[MopxkoBb chIpast 3,94
26 |(Myka nuieHuYHas
BBICIIIETO COpTa 1,14
prkaHas 1,33
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Ipunooscenue C

Oﬁmaﬂ CTCIICHDb Y€PHOTHI HCKOTOPLIX MaTE€pHUaAJIOB

IloBepxHOCTH t,°C €
AJTIOMUHUI:
MOJIMPOBAHHBIH 225-575 0,039-0,057
IEPOXOBATHIN 26 0,055
OKHUCJICHHBIN 200-600 0,11-0,19
JlatyHs:
IPOKaTHAst C €CTECTBEHHOM MOBEPXHOCTHIO 22 0,06
OKHCJIEHHAS 200-600 0,59-0,61
MacsiHble KpacKu pa3IndHbIX [IBETOB 100 0,92-0,96
Mens:
MOJIMPOBAHHAS 80-115 0,018
OKHCJIEHHAs 200-600 0,57-0,87
Hukens TeXHUYECKUH TTOTUPOBAHHBIH 225-375 0,070-0,087
OuMHKOBaHHOE OJIECTAIIEE IMCTOBOE KEIE30 28 0,228
OIMHKOBAaHHOE CEPOE OKUCIICHHOE JKEJIE30 24 0,276
Caxa 100-185 0,959-0,947
Cepebpo mommpoBaHHOE, YUCTOC 225-625 0,020-0,032
Cranb:
nucToBas NuMdoBaHHAsS 940-1100 0,52-0,61
OKHCJICHHAs IIEpPOXoBaTas 40-370 0,94-0,97
HEpIKaBEIOIIas 25-100 0,43
Creko riagkoe 22 0,94
®apdop rinazypoBaHHbII 22 0,92
XpOoM MOJINPOBAHHBIN 100 0,075
XpOMOHUKEITH 52-1035 0,64-0,76
YyryH:
MOJIMPOBAHHBIN 200 0,21
HIEPOXOBAThIN, CUIILHO OKUCIICHHBIN 40-250 0,95
Ilpunosxcenue T
du3uyeckue mapaMeTpbl ILIMOBBIX Ta30B
t,°C P, c, A, n10%, | v-10° | Pr
kr/ v | kJbk / (xr-K) | Br/(m-K) Ila-c M2/c
0 1,295 1,042 2,28 15,768 12,20 | 0,72
100 0,950 1,067 3,15 20,374 2154 | 0,69
200 0,748 1,095 4,01 24,471 32,80 | 0,67
300 0,617 1,021 4,84 28,206 45,81 | 0,65
400 0,525 1,151 5,70 31,654 60,38 | 0,64
500 0,457 1,185 6,56 34,819 76,30 | 0,63
600 0,405 1,212 7,42 37,828 93,61 | 0,62
700 0,363 1,238 8,26 40,650 112,1 | 0,61
800 0,329 1,263 9,15 43,336 131,8 | 0,60
900 0,301 1,288 10,01 45,864 1525 | 0,59
1000 0,275 1,304 10,90 47,314 1743 | 0,58
1100 0,257 1,322 11,74 50,656 197,1 | 0,57
1200 0,240 1,399 12,63 52,938 2210 | 0,56
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