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BBEJIEHUE

Llenb KypcOBOro MpOEKTUPOBAHUS - JAJIbHEUIIIEEe pa3BUTHE Y 00YyYaOLIUXCSl HABbI-
KOB IO NMPUMEHEHUIO HAKOIUIEHHBIX UMU 3HAHUH NPU U3YYEHUU OOIIETEXHUYECKHUX U CIIe-
LUAJIBHBIX IPEAMETOB U PEIICHUIO KOHKPETHBIX 3a1a4 110 IPOSKTUPOBAHUIO TEXHOJIOTMYE-
CKOro 000pyIOBaHMs MPEANPUITUNA OOIIECTBEHHOIO MUTAHMSA, a TaKXKe MOATrOTOBKA UX K
BBIITYCKHOW KBaJM(PHUKAITMOHHOW padoTe.

PaboTa Hax KypcOBBIM NPOEKTOM 3aKpeIUIsieT TEOPETUUECKUE 3HaHUS, CHCTEMAaTu-
3UPYET U pacIIUpsieT IPUMEHEHUE 3HAHUH, 00yJaroInXcs Ha MPaKTHKE.

3amadyell KypcOBOroO NMPOECKTUPOBAHUS SBIAECTCSA NPUBUTHE HABBIKOB ITPAKTUYECKOTO
NPOCKTUPOBAHUS HA CTATUSIX Pa3pabOTKU TEXHUYECKOTO MPEIOKEHHUS, ICKHU3HOTO MTPOEK-
TUPOBAHUSA COBOKYIHOCTEH COOpPOYHBIX €IWHMI] (MallMH), TEXHUYECKH TPaMOTHOTO
oopmienuss rpadUYecKoil 4acTH M TEKCTOBBIX JOKYMEHTOB (PacyeTHO-MOSICHUTEIbHON
3aIlUCKM) B COOTBETCTBUU ¢ EnnHoi cuctemoit koHCTpykTOopckoit nokymenrtanuu (ECKI).

1. TEMATHUKA KYPCOBOI'O ITPOEKTUPOBAHUA

B cooTBeTcTBHMM C TIpOrpaMMoil AUCHIUILTHHEI "Moyib. O00pya0BaHUE TIPEAIPHs-
THIA OOIIIECTBEHHOTO MUTAaHUS. MeXaHH4eCcKoe, TeTIIOBOe, TOPrOBOe 000pyI0BaHUE TIPE/I-
NPUATHA OOIIECTBEHHOTO MHUTaHMWs " TeMaTHKa 3aJlaHMii OXBaTBhIBACT JBa pasjeia Kypca
"Mexanuueckoe ooopynoBanue" u "TemnoBoe obopynoBanue".

TemaTuka KypcOBBIX IPOEKTOB MOIPA3/IENISETCSA Ha JBE OCHOBHBIE TPYIIIIHL:

1. TlpunnmnuaneHas pa3padoTKa MalIUHBI WM anmapaTa Juisi OOIIECTBEHHOTO IH-
TaHUs, MPETHA3HAYEHHBIX JJIs1 BBITOTHEHHUS 33JJaHHOTO TEXHOJIIOTUYECKOT0 Mpoliecca.

2. Pacyer U aHanu3 3aJlaHHOM TEXHOJOTHYECKOHN Olepaluu CYyIIECTBYIOIICH Ma-
IIMHBI, aMapara Wik UeJoi rpymnibl 00BEKTOB B MX B3aUMOCBSI3U (JIMHUN).

TemaTnka KypcoBOrO MPOEKTUPOBAHMS €KETOJHO OOCYXKIaeTcs Ha 3acelaHuu Ka-
denpsl. BecbMma MoJI0KUTENBHBIM CYUTAETCS, KOT/1a O0yUYaIOIIUNACs, HCXO/Is U3 3aIIPOCOB
NPENNPUSATHSI, HA KOTOPOM OH MPOXOIWII MPAKTUKY WM paboTaeT (3a04HOE OTIIENICHHUE),
caMm cebe HaMEeTUT TeMY KypCOBOTO MPOEKTa U MPEJOCTaBUT €€ JJIsi YTBEP)KIACHUS Ha Ka-
benpy. CaMoCTOSTENbHBIN BRIOOP TEMBI B 3HAYUTEIBLHOW CTENICHU OOJIETYUT eMy paboTy
HaJl KypCOBBIM MPOEKTOM M TIO3BOJIUT MOJTYYUTh HanOoJee eHHbIC HABBIKU I OymyIIei
poeCCHOHATLHON EATETHHOCTH.

Tak kak mpu U3y4eHHH Kypca HE BCE TEMbI MPOEKTOB OCBEUIAIOTCS B OJJMHAKOBOMU
CTETICHH MOIPOOHO, 00YJAIOIITHECS CAMOCTOATEILHO pab0TAIOT HAJl IUTEPATYPHBIMHU MaTe-
puanamu, yriryosisisi OCHOBHbBIE 3HAHMS, TIOJTYUYCHHBIE 10 KKIOU TeMe Kypca, U IMOCIe KOH-
CyJbTallMil C TIpEnojaBaTelieM PEIIaroT MOCTABICHHYIO TEpea HUMHU 3a7ady B oObeMe,
MIPEyCMOTPEHHOM KYPCOBBIM IPOEKTOM.

2. OPBEM U COAEP KAHUE KYPCOBOI'O IIPOEKTA

KypcoBoil poekT conepkut rpauyueckyro 4acTb U PACUETHO-TIOSICHUTENBHYIO 3a-
MTUCKY.

I'paduueckas gacth BrirouaeT 1-2 mucta ¢popmara Al. B ee coctaB BXomsT:

1) CxeMHBIE peIICHHS, B TOM YUCIIC CXEMbl MOHTKHBIC, KHHEMaTHUSCKHE, U JIP.;

2) O0mrie BUIbI OCHOBHBIX MAIIIMH C Pa3pe3aMH U CEUYCHHUSIMH, C TCXHHUYECKOHN Xa-
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PAKTEPUCTUKOM, BEIOMOCTBIO COCTABHBIX YaCTEH;

[TpumepHOE conepxanne U 00BEM pacUeTHO-TIOSCHUTEILHON 3alMCKU TIPUBE/ICHBI B
Tadm. 2.1

Ta6mmma 2.1
OcHoBHbIE pa3/ie/ibl pac4eTHO-MOACHUTEIbHOM 3aNUCKH
Paznensi KommuectBo
CTpaHHMIL
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muHe (anmapare)
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Cozxepmaﬂne u 00beM KYPCOBOI'O IIPOCKTA YKA3bIBAKOT B 6HaHKaX-3aI[aHI/I5[X Ha
IMPOCKTHUPOBAHUC. B OTACJIBHBIX CIIYYadaAX UX YTOUHAIOT COBMCCTHO C PYKOBOIAHTCIICM.

3. OTAIIBI IPOEKTUPOBAHUA

Ha Bce Bunpl uznenuit MmammHoctpoenusi I'OCT 2.103-88, sxomsimum B ECK/I,
YCTaHOBJICHBI YETHIPE CTAANU Pa3pabOTKH KOHCTPYKTOPCKOM JOKYMEHTAIIMU: TEXHUY e-
CKOE€ TMPEJI0KEHUE, ICKU3HBIM MPOEKT, TEXHUYECKUN MPOEKT, paboyasi KOHCTPYKTOP-
CKas IOKyMEHTAIHsI.

PaGoTa Ham KypcOBBIM MPOEKTOM COOTBETCTBYET, C HEKOTOPHIM IPUOIMKEHHUEM,
paspabotke Texuudeckoro npoekta (TII).

B xypcoBoM mpoekTe, Tak ke Kak U MpH pa3padoTKe TEXHUYECKOT0 TIPOEKTa, BhI-
MOJHSIIOT pa3/iefibl, B KOTOPBIX OTPa)K€Hbl OCHOBHBbIE TPeOOBAHUS, NMPEAbABIIEMbIE K
U3JIeNIUSIM, B COOTBETCTBUU C TEXHHUUYECKUM 3aJjaHUEM (CIEUUaIbHBIM 33/IaHUEM K Kyp-
COBOMY IIPOEKTY).

B npoekT BXoAsST MosCHUTEIbHAs 3aMucKa (B TEXHUYECKUW MPOEKT - elle U Be-
JIOMOCTh BKJIFOUEHHBIX TOKYMEHTOB), YEPTEKH OOIIHUX BUIOB OCHOBHOTO O0OPYIOBa-
HUSI, CXeMBbI (IPUHIUITHATIbHBIE, O0IIUE U T.11.).

4. OCHOBHBIE HAJIIUCU B KOHCTPYKTOPCKOH
JOKYMEHTAIIUA

Kaxaplii KOHCTPYKTOPCKUM JOKYMEHT UMEET OCHOBHYIO HAJMUCh (IITAMII), BbI-
norHeHHY0 B cooTBeTcTBHH ¢ ['OCT 2.103-2013. XoTsa B y4eOHBIX MPOSKTaxX COACP-
aHWE HEKOTOPhIX OCHOBHBIX HAJIIMCEW TEpsSeT CBOE 3HAUCHUE WU U3MEHSETCH,



o0y4Jaromuiicss B y4eOHBIX LEAX JOJDKEH UX BBIUEPTUTH, COOMIOnast GopMy U pa3Mepsl,
npexycmorpenHbie 'OCTom. CornacHo cTaHaapTy, B IPUIOKEHUM A MOKa3aHa OCHOBHAs
HAJIHUCh JJIS1 YepTeKEH U CXeM, B MPUIOKEHUH b - 1 TepBBIX WM 3aryiaBHBIX JIUCTOB
TEKCTOBBIX JOKYMEHTOB, B IPMJIOKEHUH B - A1 OCIeAyIONMX JUCTOB TEKCTOBBIX JOKY-
MEHTOB.

OcHOBHasi HAAMKUCh UMEET JIOMOJIHUTENbHYIO Tpady (popMy u pazmepsl ee - cM. B
npunoxkeHun [), KoTopasi BElUEpUMBaETCs TOJIBKO Ha YepTekax U cxemax. B aToit rpade
yKa3bIBaeTCs 0003HaueHue depreka (Wi cxembl) U3 rpadel "OOo3HaueHUE" OCHOBHOM
HaJamucu. B ciyyae pacnosnokeHus: OCHOBHOM HAJIKCHU BIIOJb JUIMHHOW CTOPOHBI JICTA,
JIOTIOJTHUTEBHYIO Tpady pa3MelaloT B JIEBOM YIIIy YepTeka, €CJIM BJOJIb KOPOTKOM CTO-
POHBI JIKCTA - TO B PABOM BEPXHEM YIJTy UepTeska (3a uckioueHueM popmara A4).

5. OBFO3HAYEHUE U3IEJUI B KOHCTPYKTOPCKOMN
NOKYMEHTAIINA

B 0003Ha4YeHNN Ka)JIOr0 KOHCTPYKTOPCKOTO JIOKYMEHTa yKa3bIBacTCs mmdp Ka-
denpel, Ha KOTOPOH BBIMONHSAIOT YYeOHBIM MPOEKT, U MHpp (akyapTeTa, HA KOTOPOM
yuutcs oOyuaronuiics. [1Iudp dakynpTeTa BeTepUHAPHOW MEIUIIUHBI MHIIEBBIX U OWO-
texHonoruit - ®BMIIub, mmdp xadbenper "Texnomoruu u npoaykroB nutanus" - 05,
mmmdp otpacnu - 1.

Mudp TeMbl y4eOHOTO MPOEKTa COCTOUT U3 TPEX 3arJIaBHBIX OYKB KITIOUEBBIX CJIOB
B Ha3BaHMM TEMBI MIpoekTa. Tak MpoekT no termtoBomy obopynoanuto (T), Hanpumep,
«ITapoxonBekromat trra Olis CPE 10E» (IT) BeimonHeHHBbIH oOy4aromumcs: Cumopo-
BeIM (C) Oyaet umets mmdp — TIIC. B koHIle 0003HaUeHHS KOHCTPYKTOPCKOIO JOKY-
MEHTa, HaIpUMEp, Ha YepTexkKax, CXeMax U B PACUETHO-TIOSICHUTEIIBHOM 3aluCKe, CTaBAT
COOTBETCTBYIOIINH OYKBEHHBIN WM OYKBEHHO-ITM(POBON MHJICKC:

- Ha BHEe ob1eM - BO;

- KHHEMaTHYECKOW MPUHITUITHAIbHOMN cxeme — K3;

- TEXHOJIOTHYECKON MPUHIUITUAIIBHON cxeMe— T3;

- MOHTakHOM cxeme — MC;

- B pac4eTHO-TIOSICHUTENbHOM 3amucke - [13.

Ecmm, nanpumep, obydaromumcsi CHIopoBeiM (akyJIbTeTa BETCPUHAPHOU MEIUIIU-
HBI TUIIEBBIX U OnotexHonoruii (PBMIIub), Ha xadenpe "TexHOIOTHN ¥ TIPOTYKTOB TIH-
taaus" (05) BeImoHsIETCsl KypcoBoi mpoekT Ha Temy: "Ilapokonsekromat Trma Olis CPE
10E ", To mpuHIMITHATbHAS TEXHOJOTHYECKas cxeMa Oyner umeTh obo3Hauenue: CI'AY.
®BMIIwub. 05. L. TTIC-00.000 T3; Bux ob6mmii - CI'AY. ®BMIIub. 05. 1. TTIC -00.000
BO; pacuerHo-mosicauTenbHas 3amicka - CIAY. ®BMITub. 05. 111, TTIC -00.000 I13.

Tak >xe 0003HAYAIOT TOKYMEHTHI KYPCOBBIX MPOEKTOB JJIsi OOYYArOIINXCS 3a09HOM
(dbopMbI 00yICHHSI.

[Tpu 3anoHEHUN TOTOIHUTEIBHOMN Tpadbl OCHOBHON HAJMKMCH HA YEePTEkKaxX U CXe-
Max JIOIYCKAeTCs JaBaTh COKpAIIEHHOE 0003HaYeHue JokyMmeHTa, Harmpumep, 05. 1. TIIC
-00.000 BO (cm.mmpunosxenwe I).



6. PABOTA HAJI TPAOUYECKOMN YACTBIO

['paduueckas 4acTh KypcOBBIX MPOEKTOB JOJKHA BBIIOIHATHCS CTPOTO B COOTBET-
CTBHHU C TpeOoBaHusiMU EnuHoi cuctembl koHCTpykTOopckoi nokymentauuun (ECK]), xo-
Topasi BkitouaeT B ce0s psan ['OCToB, ycTaHaBiaMBaromux TpeOOBaHUS K BBITOJIHEHHUIO
MAaIIMHOCTPOUTEIBHBIX YEPTEKEH.

Hacrosiuii paznen He npeaycMaTpuBaeT MOBTOPEHHUS MOJIOKEHUI BCEX CTaHIapTOB
ECK/, 31ech OyAayT pacCMOTPEHBI TOJIBKO CaMble OCHOBHBIE IIPUHIIUIIBI U TIpaBuIia rpadu-
4ecKoro o(opMIIeHUs! KypCOBBIX paloT.

6.1. Macmra0onbl

MacuutaObl 17151 BBITOJTHEHUST YEPTEXKEH cielyeT BBIOUpaTh U3 PsIJIOB, MPUBEICHHBIX
B ['OCT 2.302-91. Haubosnee npeanoyTUTEIbHBIMU SBISIIOTCS 1:1 - HaTypanbHasi BEIUYU-
Ha; 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15 - ymenbmienus; 2:1; 2,5:1; 4:1; 5:1; 10:1 -yBenuueHwusl.

[Ipu MPOEKTHUPOBAHUU YYACTKOB M IIEXOB PEKOMEHIYETCsl MPUMEHSATh MAacCIITaOBbI:
1:25; 1:50; 1:75; 1:100.

Macmital, yka3aHHbBIM B MpeIHA3HAYEHHOM IIsi 3TOoro rpade OCHOBHOM HaJIUCH
yepTeka, ToJKeH 0003Havatkes no tumy 1:1; 2:1; 1:2 u T.4., B OCTaNbHBIX Cllydasx (Ha
yeprexax) no tuny A(2:1);A-A(1:5) u ..

6.2. @opmarhl yepTexei

dopmaThl 1J11 BCeX KOHCTPYKTOPCKUX TOKyMeHTOB yctaHoBieHsl ['OCT 2.301-91.

B pabote Hax KypcoBbIM IpoekTOM pekoMenayercs Gopmar A2 (420x594) - ms
o0IMX BUAOB MalivH U anmapatoB; A3 (297x420) - 11 KHHEMATHYECKUX, TEXHOJIOTH-
YECKUX U MOHTQXKHBIX CXEM.

6.3. OcHOBHBIE TPeOOBAHUS K YepTeKAM

UYeptex o0111ero BUa AJIs1 KypCOBOTO MPOEKTA (CTaIusl TEXHUYECKOTO TIPOEKTA) BbI-
nonHsoT 1o 'OCT 2.119-2013. B o61miem ciydae OH TOJDKEH COACPKaTh:

a) 300paKeHusT u3Zenus (BUABI, pa3pe3bl, CEYCHHUs), TEKCTOBYIO YacThb M
HA/IMKACH, HEOOXOIUMBIC /11 TIOHUMaHUsI KOHCTPYKTHUBHOTO yYCTPOMCTBA M3JIENHsI, B3aU-
MOJICHCTBHS €T0 COCTABHBIX YaCTEH W MPUHIINIIA PAOOTHI;

0) HAaMMEHOBaHUS, a TaKkKe 0003HAYeHUs (€CTM OHM MMEIOTCS) TeX COCTaBHBIX
yacTeill u3nenus, Jjsl KOTOPhIX HEOOXOAMMO YKa3aTh TEXHUYECKUE XapaKTEPUCTUKHU, KO-
JMYECTBO, MaTepUall, IPUHIIUAI PA0OTHI M T.J. WIH 3aUCh KOTOPBIX HYXHA JUIsS TTOSICHE-
HUS pabOTHI U3/IETHS, YKa3aHHsI O COCTaBe H JIp.;

B) pa3Mepbl U Ipyrue JaHHbIe, HAHOCUMbIE TIPU HEOOXOJUMOCTH Ha U300pake-
HUS;

r) CXeMy, €clii oHa TpeOyeTcs, 0POPMIISTh KOTOPYIO OTACIbHBIM JTOKYMEHTOM
HeleJIeco00pas3Ho;

1) TEXHUYECKHE XapaKTEPUCTUKU U3JICTHS, €CIIM OHU HEOOXOAUMBI ISl yA00-
CTBa COIOCTABJICHUS BAPUAHTOB MO YEPTEKY OOILIETO BUA.



N300pakeHrst BBITOTHSIOT C MAKCUMAJIbHBIMU YIIPOLIEHUSMH, PEAYCMOTPEHHBIMU
crangapTamu EQMHON cuCTeMBbl KOHCTPYKTOPCKOM JOKYMEHTALMU JIIsl paO0ourX YepTeKEH.
CocTtaBHbIE YaCTH U3/ENIHA, B TOM YHUCII€ 3aMMCTBOBAaHHbIE (paHee pa3paOOTaHHbIE) U TO-
KYIHbIE, U300paXatoT ¢ YNPOLIEHUAMHU (MHOTIa B BUJI€ KOHTYPHBIX OUYEPTaHU), €CIIU IpU
3TOM 00€eCreueHO MOHUMaHUE KOHCTPYKTUBHOI'O YCTPOMCTBA pa3padaThIBAEMOIo M3/eNus,
B3aMMO/ICHCTBHS €r0 COCTABHBIX YaCTEH M MPUHIUIA PAOOTBHI.

HanmenoBanust 1 0003Ha4eHUsI COCTABHBIX YacTe M3/IENMA Ha 4yepTekax OOLIero
BU/IA YKA3bIBAIOT OJTHUM M3 CIEIYIOIIMX CIIOCOOOB:

— Ha NOJKaX JIMHUA-BBIHOCOK;

— B TabmuIle, pa3MeniaeMoi Ha TOM K€ JIUCTE, YTO U N300paKeHUE U3IEINS;

— B Ta0yuile, BBIMOJTHCHHONW Ha OTAENbHBIX Juctax (popmata A4 mo I'OCT
2.301-91 B kavecTBe MOCIEIYIONINX JIUCTOB YepTeka ooiiero Buaa (mpui. J1).

[Ipu Hammuuu TaOIUIBI HA TMOJIKAX JTMHUN-BBIHOCOK YKa3bIBAIOT HOMEpA IMO3UIIHI
COCTaBHBIX YacTel, BKIIFOUECHHBIX B HEE.

CocrtaBHbIe YacTu B TaOJIUILy PEKOMEHIYETCS 3alKUChIBATh B CICAYIOIIEM MOPSIKE:

1. 3aumcTBOBaHHbBIE U3/1ENHS (B KYPCOBOM MPOEKTE AOMYCKAETCS HE 3alIUChIBATS);

2. IlokymiHble n3envs;

3. BHOBB pa3pabaTbiBacMble U3/IENHSI.

6.4. OgopmiteHue cxem

@dopmatsl JTUCTOB CXEM BBIOMPAIOT B COOTBETCTBUU C TPEOOBAHUAMM, YCTAHOBIICH-
HeiMu ['OCT 2.301-91, mipu 3TOM BBIOpaHHBIN (opMaT JOJKEH 00eCreunBaTh KOMITAKT-
HOE BBITIOJIHEHUE CXEMbI, HE HapyIIaTh €€ HATJISAHOCTh U YJI00CTBO MOJIB30BAHUS €1O.

CxeMblI BBITIONHSIOT 06€3 cOOMI0eHHs MaciTada, IeHCTBUTENBHOE MPOCTPAHCTBEH-
HOE PACIOJIOKEHNE COCTABHBIX YaCTEW M3ACNHUS HE YYUTHIBAIOT WM YYUTHIBAIOT MPHUOIHU-
KEHHO.

['padmueckoe 0O603HAYECHHE DIIEMEHTOB U COEAMHSIONINE MX JIMHUU PACIOIararoT
TaKUM 00pazoM, 4TOOBI OOECIIEUWTh HAWIy4lllee MPEACTABICHHE O CTPYKTYpE H3CIHS.
JIuHUYM CBSI3M OJDKHBI COCTOSITh M3 TOPU3OHTAIBHBIX M BEPTUKAIBHBIX OTPE3KOB U UMETH
HAauMEHBIIIEE KOJIMYECTBO M3JIOMOB M IepeceueHui. PaccrosiHue Mexay COCeTHUMU Ia-
paUIeTIbHBIMY JIMHUSIMU CBSI3H JIOJDKHO OBITH HE MEHEEe 3 MM.

JIvHAM CBS3W BBINOTHSIOT TOMMKUHOK OT 0,2 10 1,0 MM B 3aBUCUMOCTH OT (hOPMATOB
cxeMbl. Pekomenayemas tonmuHa uHui ot 0,3 10 0,4 MM.

Ha cxemax momyckaeTcs MOMEIIATh pa3iM4YHbIE TEXHUYECKHUE TAHHBIE, XapaKTep
KOTOPBIX OMpEAeIseTCs] Ha3HAYCHHEM CXEMBbI. Takue CBEeEHUS YKa3bIBAIOT JIMOO OKOJIO
rpadudeckux 0003HAUCHUI, HAIPIMEpP HOMHHAIBHBIC 3HAYCHUS MapaMmeTpoB, TUOO Ha
CBOOOTHOM TIOJIE CXEMBI TAOJIUIIBI - TEKCTOBBIC YKa3aHUS U T.11.

Kaxxmas cxema nomKHA MMETh TIEPEYeHb JIEMEHTOB, OPOPMIIIEMBI B BHIE TaOIHU-
1bI, KOTOPYIO PACMOJAraroT HaJl OCHOBHOW HAJIMCBIO HE MeHee yeMm Ha 12 mm. [Iponmon-
KEHHE MEePEYHS JIEMEHTOB MOMENIAIOT ClIeBa OT OCHOBHOM HAJIMMCH, TIOBTOPSISI 3ar0JIOBOK
tabmuupl. [Ipu opopmiieHnn nepeyHsi 1EeMEHTOB B BUJE CaMOCTOSATEIBHOIO JOKYMEHTA
Ha (opmare A4 (npuin. E) ero koa pomkeH coctosite u3 OykBbl "[1" 1 koma cxembl, K KOTO-
PO BBIITYCKAIOT MEPEeUeHb, HAIIPUMEP, KOJI IEPEUHS SJIEMEHTOB K MPUHIUINAIBHON KIUHE-
MaTruaeckoi cxeme — [1K3.



IIpu 5TOM B OCHOBHOM HAAIIMCH YKa3bIBAOT HAUMEHOBAHUE U3/CIINS, @ TAKXKE HAUMe-
HoBaHue opmarta - "[lepedeHn 211eMeHTOB" .

Ha cxemax nmomyckaercss NpUBOAWUTE TEKCTOBBIE TAHHBIE B TEX CIIydasX, KOI/a CO-
Jep Kalecs B HUX CBEICHUs HEUEIeco0Opa3HO WM HEBO3MOKHO BbIpa3uTh rpaduyecku
WIN YCIOBHBIMU 0003HaueHUsIMU. CoJiep:KaHue TEKCTA JOJHKHO ObITh KPATKUM M YETKHM.

He nonyckaercs cokpaiieHue ciioB. TEKCTOBBIE JAHHBIE B 3aBUCUMOCTH OT UX CO-
JepKaHUs MOTYT OBITh PACIIOIOKEHBI: PSAOM C rpadpuueckumMu 0003HAYEHUSIMU; BHYTPU
rpaduyeckux 0003HAUEHUH; HaJ JIUHUSMU CBSI3U; B Pa3pbIBE JIUHUN CBSI3U; PSAOM C KOH-
L[AMH JIMHUA CBSI3U; HA CBOOOIHOM I10JIE CXEMBI.

7. PABOTA HAJI PACYETHO-IOSICHUTEJBbHOM 3AITMCKOM

7.1. OgopmiieHue pa3iesion

[losicHuTenbHas 3amucka opopmisieTcss MalTMHOMUCHBIM TEKCTOM Ha Oymare ¢op-
mata A4 (297x210) yepe3 moaTopa MEKCTPOUHBIX UHTEpBAJIA.

[osicauTenpHas 3amucKa JOKHA OBITH COPOIITIIOPOBAHA.

[lepBbIii 1 MOCHIEAYIONINE JUCTHI PA3/IeNIOB MOSCHUTEIBHON 3aUCKU BBITIOIHAIOT T10
I'OCT 2.119-2013 (dbopma 2 u 2a), OCHOBHBIE HAJMUCH KOTOPHIX MPHUBEACHBI B Npuil. b,
B.

Ilo Bcem yeThIpeM CTOPOHAM JIMCTA JOJDKHBI ObITh OCTaBJIeHBI noiid. Pa3mep ieBoro
1oJIs - 5 MM, NPAaBOro - HE MEHEEe 3 MM, BEPXHEr0 M HIKHETO IoJied - He MeHee 10 MM
(Bce pa3mepsl OT IMHUNA paMKH).

7.1.1. PyOpukanusi, Hymepamusi CTPaHuIl, COAep:KaHne

Texct pa3nenoB TOMKEeH ObITH Pa30UT Ha MOAPA3ZCIIbl U IyHKTHI. Pa3nensl Hymepy-
10T apabckuMu udpamMu B Tpesenax Bcel MOSCHUTENbHOU 3amucku. "Benenue", "3a-
kmrouenue", "Craucok aurepatypsl” u "lIpuinoxenns’ He HyMepyrOTCsL.

ITocne HOMepa pa3zena CTaBsT TOUKY.

[Moapasnensl HymMepyroT apadCKuMu MdpaMu B Tpeieax Kaxaoro pasaena. Homep
nojipa3ziesia JI0JKEH COCTOATh M3 HOMEpA pas3zefia U HoMepa IMOApa3fena, pas3leieHHbIX
TOYKOM. B KOHIle HOMepa mojpasziena TOUKY TaKXKe He CTaBsT, Harpumep: "3.4" (ueTBep-
TBI TIOJIPA3/IeI TPETHETO Pa3Aeia).

[TyHkTHI HyMEpYIOT apabckumu MdpaMu B Mpeaenax Kaxmoro noapasaena. Homep
IIyHKTa JOJHKEH COCTOSITh U3 HOMEPOB pa3jienia, Mopa3iesa U MMyHKTa, pa3fesieHHbIX TOY-
KaMH. B KOHIle HOMEpa MyHKTa TOYKAa TakKe He cTaBUTCs, Hampumep: "3.4.1" (mepBbiii
MIYHKT YE€TBEPTOr0 MOpa3zelia TPEThEro pa3aena).

B koHIile 3aronoBka Touka He ctaBuTcs. lloguepkuBaHue 3aroioBKOB M MEPEHOC
CJIOB B HEM HE JOITYCKaIOTCA.

Homep cooTBeTcTByIOIIErO pa3nena Wid MOApa3/esia CTaBIAT B Hayalle 3arojioBKa,
HOMEp NMYyHKTa - B Hayayne 1-il cTpoku ab3aia, KOTOPhIM HAYMHAIOT COOTBETCTBYIOIIMMA
nyHkT. [udpa, ykaspiBaroias Homep MyHKTa, He JOJHKHA BBICTYNATh 3a TPaHUILy ab3ala.

PaccTtosinue mMexay 3arojloBKOM M MOCJIEAYIONIUM TEKCTOM JIOJKHO ObITh PABHO
TPEM MEKCTPOUYHBIM MHTEpBaJaM, PAaCCTOSIHHE MEXY 3aroJIOBKOM U MOCJIEIHEN CTpO-



KOW IPEABIAYILIEro TEKCTA - YETBIPEM MEKCTPOYHBIM UHTEPBAJIaM.

Hymepanys ctpanull - CKBO3Hast: IEPBOU CTPAHULIEH SBIIACTCA TUTYJIbHBIN JUCT. Ha
crpanuie | (TUTYJIbHBIN JIUCT) HOMEP CTPAHULIBI HE CTaBSIT.

biaHk 3amaHus, 3aKIIIOYEHUE, CIMCOK JIMTEPATypbl U NPUIIOKEHHs BKIIOYAXOT B
CKBO3HYIO HYMEPALIUIO.

B conepxanun (Ory1aBlIeHUH) MOCIEA0BATEIBHO NIEPEUHUCIISIOT 3ar0JIOBKH Pa3ZeiioB,
IIO/IPA3JIEIIOB U YKa3bIBAIOT HOMEpa CTPAHULI, HA KOTOPBIX OHU IIOMEILICHBI.

7.1.2. LunrocTpauuu

Bee wmmoctpatmu (potorpaduu, cxeMbl, pUCYHKH U TIp.) HYMEpPYIOT IMOCIe10Ba-
TEeJILHO B MpeJeiax paszzaena apadckumu mudpamu. Homep mwiirocTpanuu JOMHKEH COCTO-
STh U3 HOMEpa paszfiesia ¥ MOPSAKOBOrO HOMEpa WILTKOCTpaluu, Hanpumep: "puc.7.1" (nep-
BBII PUCYHOK CEIBMOTI0 pa3zena).

[pu cchiike HA MILTIOCTPALIMIO YKA3bIBAIOT €€ MOJIHbIN HoMep, Harpumep: (puc. 7.1).
[loBTOpHBIE CCHUIKM HA WILTFOCTPALIMIO CIEYET 1aBaTh C COKPAIICHHBIM CJIOBOM "cMoTpH",
Hanpumep: "(cm. puc. 7.1)".

WnmocTpanuu noMemaroT ¢pasy Mocjie CChUIKA Ha HUX B TEKCTE U pa3MEIlaioT Tak,
9T00BI X MOKHO OBLJIO paccMarpuBaTh 0e3 moBopoTa. Eciu Takoe pacnoiokeHre HeBO3-
MOYKHO, TO WIITIOCTPAIIMK PACIojararoT Tak, YToObl Il UX PAaCCMOTPEHUs HaJ0 OBLIO TO0-
BEPHYTh MOSICHUTENIbHYIO 3aIUCKY 110 YaCOBOM CTPEJIKE.

Kaxxayro miutiocTpaliiio corpoBOKIAIOT CoAepKaTebHOW Haanuchio. Haammck BbI-
HOJTHSAIOT YEPTEKHBIM HIPUPTOM.

7.1.3. ®opMyJibl U CCHLIKH HA JIUTEPATYPY

@opmyJibl, HA KOTOPBIE UMEIOTCSI CCBUIKM B TEKCTE, HYMEPYIOT B Mpeeax pasjena
apabckumu mudpamu. Homep hopmysbl 1omKeH COCTOATh U3 HOMEpa pasjiesia U IMOpsIKO-
BOro HoMepa (OpMyJibl, pa3ielieHHbIX ToukoH, Hampumep: "(7.1)" (mepmas dopmyia
cenpMmoro pazzaena). Homep popmyiisl cienyer 3akiodath B Kpyriible CKOOKH M IIOMEIIATh
CrpaBa Ha yPOBHE HIDKHEH CTPOKU (GOPMYITBI, K KOTOPO OH OTHOCHTCSI.

OKCIUMKAINIO 3HAYCHUI CUMBOJIOB U YUCIIOBBIX KOA((DUITMEHTOB MPUBOJISAT HETIO-
CPEICTBEHHO T10]T (hOPMYJION B TOM TIOC/IEIOBATEIILHOCTH, B KAKOW OHM JIaHBI B (hOpMYJIE.
3HavYeHUs KaXXI0T0 CUMBOJIA M YMCIIOBOTO KOA(UIMEHTa Tat0T ¢ HOBOU CcTpoku. [lepByto
CTPOKY AKCIUTMKAIIMK HAYUHAIOT CO cJIoBa "'rjie", IBOETOUYHE MTOCIIE HETO HE CTaBSIT.

DopmyIbl ClIeAyeT BBIACIATh W3 TEKCTa CBOOOIAHBIMH CTpOKaMu. BrIme u HiKe
KXo (hOpMyIbl OCTaBIISIOT HE MEHEe OHOW CBOOOMHOUW cTpoku. Ecnm ypaBHeHme He
YMEIIAETCS B OJTHY CTPOKY, OHO JOJDKHO OBITh MIEPEHECEHO TI0CIe 3HAKa PaBEHCTBA (=) WK
MOCJIe 3HAKOB apH(PMETHIECKUX JCUCTBHH (+, -, X).

Bb160p pacueTHBIX WM CIIPABOYHBIX BEJIMYMH COMPOBOXKIIAETCS CCHUTKOM HAa MCTOY-
HUK, IIPU 3TOM YKa3bIBAETCSI HOMEP MCTOYHMKA (IO MIEPEUHIO JIUTEPATyphl B CIIMCKE JIUTE-
patypsl). CcbUIKY NPUBOJAT B MPSIMOYTOJIBHBIX CKOOKaX. JlomyckaeTcst yka3blBaTh B CKOO-
Kax I0cJie HoMepa UCTOUHHUKA MOCTIE 3asITOM HOMEp CTPaHULIbI, HallpUMep:

"KommuecTBo TEIIOTH Ha HarpeB MpoaykTa Qi ompenensieTcs: U3 BhIpaXeHus [2, C.
264]



Qi=cm(t; —t;) JIK, (7.1)

i€ C - yAeJbHasl TeII0EMKOCTh npoaykTa, Jx/(kr°C); m - macca NpoayKTa, Kr; ty, ty
- KOHEYHAs U HadaJIbHAs TeMIepaTypa npoaykra, °C".

7.1.4. llpwiio:keHus

Marepuan, JOMOTHSIIOMMN TEKCT PadOThl, JOMYCKAETCs MOMENIaTh B MPUIOKCHUSIX.
[IpunoxeHussMu MOTyT ObITh: rpaduyecku MaTepuall, Tabuuibl 0oibIIoro popmara, pac-
YeThl, OMMCAHUS amnmapaTypbl U IpuOopoB, U T.1. [Ipunoxerust ohopMIISIOT KaK MPoJI0JI-
KeHHe paboThl HA TIOCTIEAYIOIIUX JTUCTAX.

[TpunokeHusi, Kak MPaBWIO, BBIMOJIHIIOT Ha Jmcrax (opmata A4. JlomyckaeTcs
oopmitaTh ux Ha uctax gpopmata A3, A4x3, Ad4x4, A2 u A1 no 'OCT 2.301-91.

B tekcte paboThl Ha BCe MPUIIOKEHUS JOKHBI OBITh JaHbl CChUTKH. [IprioskeHus
pacrosararoT B MOPsJIKE CCHUIOK Ha HUX B TEKCTE PabOTHI, 32 UCKIFOYCHUEM HH(pOpMaIlH-
oHHOTO npwiokenus "bubmuorpadus”, kotopoe pazmMerniaroT nocieaunM. Kaxmoe npuiio-
YKCHHE HAYMHAIOT C HOBOM CTPaHUIIbI, YKa3bIBask HABEPXY CTpaHUIlBI cioBo "Tlpunoxkenue”
u ero ooo3HaueHus. [IpunoxeHue J0KHO UMETh 3aroJI0BOK, KOTOPBIN 3alMCHIBAIOT CUM-
METPUYHO TEKCTY C MIPOMUCHOM OYKBBI OT/ICIHLHOM CTPOKOH.

[punoxenus: 0003Ha4YaIOT 3arjiaBHBIMU OyKBAaMU PYCCKOTO aiihaBUTa, HAUMHAS C A,
3a HcKmoueHneM Oyks E, 3, i1, 0, Y, b, bl, b. Iocre ciosa "TIpunoxxenue" cnemyer OykBa,
0003HayaroIIas ero MocienoBaTeIbHOCT. JlomyckaeTcs: 0003Ha4YaTh MPUIIOKEHUS OyKBaAMU
JaTUHCKOTr o andaBuTa, 3a uckiodeHueM OykB | u O.

B ciydae mosnHOro ucnosib3oBaHus OYKB PYCCKOrO M JIATUHCKOTO ajihaBUTOB JO-
nmyckaeTcss 0003HaYaTh MPUIIOKEHUS apaOCKUMU ITU(PPAMH.

Ecmu B nokyMeHTe o1HO NpritoskeHune, oHo o0o3Hadaercs "[Ipmiokenne A".

[punosxeHus: JOIKHBI UMETH OOIIYIO C OCTATBHON YacThi0 pabOThl CKBO3HYIO HyMe-
patuio ctpaHull. Bee npuiioskeHus MepedyrcisiioT B COEPKaHUM PadOThI C YKa3aHUEM HX
HOMEPOB U 3ar0JIOBKOB.

7.2. ConepxxaHue pa3iesioB

7.2.1 BBeaeune

B sTom paznene maercst 060CHOBaHHE HEOOXOIUMOCTH U aKTyalbHOCTH BBITIOJIHSIC-
Moii pa3paboTku. HeoOxoanmMo mokasaTh poiib 1 MECTO PeIIaeMbIX 3aj1ad B Py MpooieMm,
CTOSIIIUX TIEpe]] SKOHOMUKOM CTpaHbl, MPOMBIIUIEHHOCTHIO, OTPACITBIO TIPOMBIIICHHOCTH,
MPEANPUATHEM, YIACTKOM H T.II.

BBenenne MODKHO COMEp)KaTh OLEHKY COBPEMEHHOTO COCTOSTHUSI MHXKEHEPHBIX
pa3pabOTOK MO TeMe MPOEKTa U MO CMEKHBIM BOTIPOCAM.

7.2.2 O630p MalIMH (ANMAPATOB) MO TeMe 3aJaHUs

OcBeTuTh, Kakve MalluHbl (armapaTbl) [0 TeMe 3aJaHus WIH JPYrue MalluHbl U
MEXaHU3MBbI, KOTOPbIE MOXHO HUCIIOJIb30BATh ISl TEX KE LIEJIEH, BBITYCKAKOTCSA B HACTOS-
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1iee BpeMs B Halllel cTpaHe U 3a pyoexxom. [Ipu 3TOM npuBeCTH KMHEMATUYECKHUE, TEXHO-
JIOTUYECKHE MPUHIMITHAIILHBIE CXEMBbI, 1aTh UX MoApoOHoe onrcanue. Crienyer noapoOHee
OCTaHOBUTHCS HA OCOOCHHOCTSX KOHCTPYKUUI U padOTe 3TUX MALIMH.

JIJi1 MOATOTOBKM 3TOTrO paszzesia HeoOXOAUMO I0JIb30BaThCs, CIPAaBOYHUKAMH, OT-
pacneBbIMU KypHajaMHu U JApyroi nureparypoi. Mudopmanus no obopynoBaHuio, BbI-
ITyCKaeMOMY 3a PyOEKOM, MOKET OBbITh MOJIy4eHa U3 peepaTUBHBIX KYpPHAJIOB, IPOMBILI-
JIEHHBIX KATaJIO0rOB, MHTEPHETA.

B 3akimroueHne 0030pHOTO pasjiena COCTaBUTh TAONMIy TEXHMYECKHX U KOHCTPYK-
TUBHBIX TIOKa3aTeNel ¥ MPOBECTH CPAaBHUTEIbHbBIN aHAINU3 000pYI0BAHUSI.

7.2.3 TeopeTuyeckasi 4acTh

[Tocne npenBapuTENbHOrO U3Y4YEHUSI TEOPUH Ipoliecca (pe3aHus, TeIooOMeHa 1
1p.) ONUCATh U MOSICHUTh CXeMaMHu U (JOpMyJIaMH €€ OCHOBOIIOJIATratolie MOMEHTBHI.

Tak, HarpuMep, A1 pOTOPHON OBOILEPE3KH OMMCHIBAIOT BUJBI PEXKYIIUX UHCTPY-
MEHTOB U CITOCOOBI pe3aHusi, MPUMEHsIEMbIE B MAIIIMHE; IPUBOIUTCS U OMHUCHIBACTCS CXEMa
PYOSIIIEro WK CKOMB3SIIEro pe3aHus Uil MpuMeHsieMor (popMbI HOXKEW U XapakTepa JBU-
KEHUsI TPOJYKTa. 3AECh )K€ CTPOUTCS IUIaH CKOpocTell M ompeaessiercss K03((UIMEHT
CKOJIbYKEHHUSI.

7.2.4. PacueTHasl 4acTh

B sTOM paznene npon3BOASITCS TEXHOJIOTHYECKHAE, KHHEMATUYECKHE, TETUIOBBIE WU
CWJIOBBIE PacU€Thl COTJIACHO 3aJaHUI0 HAa KypCOBOM IPOEKT.

Bce pacuetst HE0OX0AUMO COMPOBOKAATH CXEMaMH.

Ecnu o 3amanuto npenioskeHo pa3padoTaTh CMEHHBIM MEXaHU3M K YHHBEPCAIbHOMN
KyXOHHOM MaIllliHe, TO TOJyYeHHBIH pe3yIbTaT MOIIHOCTH, 3aTpauyuBaeMou st 00paboT-
KU TPOJYKTa JIOJDKEH OBITh MEHBIIE MOIIHOCTH JBHUraTelsi YHUBEPCAIbHOM KyXOHHOM
maiuHbl. [Ipy HecoOmI0eHnH STOr0 HEPaBEHCTBA CIEYET ClielaTh KOHCTPYKTUBHBIE U3-
MEHEHHS Pab0ourX OPraHoOB C IIEJIbI0 YMEHBIIICHHUS 3aTpaT MOTPEOHON MOIITHOCTH.

Bce Henmocraronme cBeeHUs 10 CBOMCTBAM MPOAYKTa U IapaMmeTpaM KOHCTPYKLMHU
HYXHO OpaTh U3 OCHOBHOTO yueOHuKa (cM. paznen "l[Ipumep pacuera").

JI71s1 BBITIOJTHEHHUST ATOTO paszziesia MOTYT MOHATO0UTHCS CBEICHUS U3 TPUIIOKCHUIM
n-T.

7.2.5 Onucanue pa3padaTbiBaeMoil MalIMHBI (annapaTa)

Jlate mompoOHOe onvcaHue pa3pabaThiBaeMOl KOHCTPYKIIMUA M H300pa3uTh €€ MPHH-
[UITHAIBHYIO CXEMY.

Ocoboe BHUMaHHE YACTUTh y3JIaM U JIETaJsIM, KOTOPbIE MMEIOT OTJIMYHE OT MOJ00-
HBIX y3JIOB BRLIOPAHHOT'O MPOTOTHIIA, U YKa3aTh UX MPEUMYIIIECTBA.

[TpuBecTH TEXHUUYECKYIO XapaKTEPUCTUKY pa3pabaThbiBA€MON KOHCTPYKIIMH, YKa3aB
B HEIl BCe OCHOBHBIE MapaMeTpbl MAIlIMHbI WM anapaTta.

Ecnu pa3zpabatbiBaeMblil BaMu anmapaT (MalliHa, MEXaHU3M) IMOX0X Ha BBITYCKae-
MBIl TOPrOBBIM MAIIMHOCTPOEHUEM, TO MOCJIECTHUI MOKHO B3STh 32 MPOTOTHUII IIPU ONKCA-
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HUU KOHCTPYKIIHH.

7.2.6 TlpaBuia 3KcIUIyaTalldM U TeXHUKA 0€30MACHOCTH NpPH padore HA Ma-
HIMHe (anmapare)

Crnenyer noapoOHO OMHUCATh MOCIEA0BATEILHOCTD MOATOTOBKY, BKIIIOUEHHS Malllu-
HBI (armapara) U BhIBEJCHHE €€ Ha Padouuil pekuM; MOCIIEAOBATEIBHOCTh €€ YaCTUYHOU
pa3paboTKH ¥ COOPKH NP CAaHUTAPHON 00pabOTKe; MPUEMBbl M3MEHEHHS TEXHOIOT MUECKUX
PEKUMOB padOThl MAILLIUHBI (arapara).

7.2.7 3akiaoueHue

B 3axmroueHun pacueTHO-TIOSICHUTENIBHOM 3alMCKA OTMEUYAIOT OCHOBHBIE PE3YJIbTAThI
PaboThI, BBIJEISIOT IVIABHBIE OCOOEHHOCTH CIIPOCKTUPOBAHHOTO M3/CIHUS MIIM OOBEKTA.

[Tpu 5TOM OTMEYAIOT, 3@ CYET KAKMX KOHCTPYKTOPCKUX, TEXHOJOTUIECKUX U IPYTUX
PEIICHUI TOCTUTHYTO YBEIUYCHHUE MTPOU3BOIUTEIIBHOCTA 000PYA0BaHMUS WM YMEHBIIICHHUE
OTXOJIOB, YBEJIIMYCHUE MTPOUZBOIUTEILHOCTH TPY/Aa WM CHIDKEHUE DHEPrOEMKOCTH, YIyd-
IIICHUE KAa4eCTBA BBITYCKAEMOMW MPOIYKIMU U T.J. MOXHO yKa3aTh IMOJIC3HOCTb OT/IEIb-
HBIX Pa3/IeJIOB BBIMOJIHEHHOTO MPOCKTa (OPUTHHAIBHBIX PACUYE€TOB, KOHCTPYKTUBHBIX DPe-
IICHU, MPOBEIEHHON Hay4YHO-MCCIIE0BATEIbCKON PabOThI, TIYOHHBI JTUTEPATYPHOTO 00-
30pa U T.11.). B Hay4HO-MCCIe10BATEIbCKON YaCTH 3TO MOXKET ObITh METOJIUKA TIPOBEICHHUS
AKCIIEPUMEHTA, OPUTHHAIIBHBIA MPUOOpP, MPUMEHEHHBIN WM pa3paOOTaHHBI aBTOPOM U

T.JI.

7.2.8. Cnincok JiuTepaTypsbl

Crucok HCToNBb30BaHHBIX UCTOUHUKOB odopmirsitor cornacHo ['OCT P 7.0.5 — 2008
1o anaBUTy, COCTABICHHOMY M3 TIEPBBIX OYKB (haMUJINI aBTOPOB KHHUT, WJIH B ITOCIICIOBA-
TEITLHOCTH, OTPE/ICIICHHON MOSBIICHUEM CCBUIOK B TEKCTE IOSICHUTEIILHOM 3aIUCKH.

7.3. BetoMoCcTh TeXHMYECKOT0 (KypCOBOI0) NMPOEKTA

BenoMocTs TeXHUYECKOTO (KypCOBOT0) MPOEKTa 0(hOPpMITSIETCSI HA OTJCIIEHOM JIUCTE
(mpui. XK) 1 moAmmMBaeTcsi BTOPHIM JJUCTOM MOSICHUTEIBHON 3aITUCKHU.

8. HOPAOK 3AIIIMUTHI KYPCOBOTI'O ITIPOEKTA

3amuTa KypcoBOTro MpOeKTa HOCUT MyOMUYHBIA XapakTtep. OO0yJaromuics 3amm-
IIaeT MPOEKT B MPUCYTCTBUU TpenoAaBaTencii kadenpsr nu obyqarommxcs. [Ipu 3ammre
MPOEKTa OH 00513aH KPAaTKO SICHO U3JI0KUTH CYyTh pa3paboTku. B moknane mznarator oc-
HOBBI pacyera.

[Tocne noknana oOydarolUicss OTBEUAET HA BOIPOCHI, 3a/IaHHbIE MTPENOaBaTEIIMU
Kadeapsl U NpUCYTCTBYIOIUMU. OTBETHI JOJKHBI ObITh YETKUMHU U HOCUTh KOHKPETHBIN
xapakrtep. Ilocie 3amuThl npenogaBaTenvd Kadeapbl, NPUHUMAIOLIME KypCOBOM MPOEKT,
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OLICHMBAIOT €0 MO MATUOANBLHOM cucteme. B ToM ciyuae, eciiv 00yJaromuiicss moaydui
Ha 3alUTe HEYIOBIECTBOPUTENbHYIO OLIEHKY, KOMUCCHSI MOKET MPENJIOKUTh MY J10pado-
TaTh MPOEKT, HA3HAYMB CPOK MOBTOPHOM 3aIUTHI, UM K€ MPEJIOKUTH pa3padoTaTh HO-
BYIO TEMY KYpPCOBOI'O MPOEKTa U3 4Yucia yTBEPXKACHHBIX Kadenpoi. B Tom ciyuae, ecnu
00y4YaroIuiics HE MPEACTaBUII POEKT K 3aIUTE B YKa3aHHbIE Kadeapoil CPOKH.
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Ipunosxcenue B

OcHoBHast HAAIIUCHh HA MOCTCAYIOIIUX JIUCTaxX NOSICHUTEJIbHOM 3allMCKH, qepTemeﬁ H

cxem (I'OCT 2.103-2013, ¢popma 2a)
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Ipunoowcenue /|
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Ilpunoxcenue £

Hepeqeﬂb 3J1€EMEHTOB TEXHOJOTHYEeCKOMH CXeMBbI (KI/IHeMaTI/I‘ICCKOﬁ H L[p.)
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Ipunoowcenue 2K

BexomocTh TeXHH4ECKOr0 (KypcOBOI0) NPOEKTa
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Ilpunoscenue U
Temnopusndyeckue cBoicTBa Cyxoro Bo3ayxa npu P = 760 mm pr. cT.
t°, C |p, kr/m® Cpy a-108, | p-10%, | A-10%, | v-108, Pr
kJx/(xr-K) | m%/c [a-c |Br/(m-K)| 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 2,51 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 21,2 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

Ipunoowcenue K

Koa¢pdunuents! qis pacyera kpurepus HycceabTa

Gr-Pr c n
103+ 5-107 1,18 1/8
5-102+2-10" 0,54 1/4

2-10"+1-10%3 0,135 1/3
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PacueTHbIe XapPaKTEPUCTUKHU IPUPOAHBIX I'a30B

Lpunoxcenue JI

Tomnuso Bopasusie | Tpexatom- | Temtora cro-| Teoperuue- |  IlonHsli Azor | Cyxue
apsl HBIC TA3Bl | papyg Q..P. | cxuii pacxon | obbeM fipl- VN2 .| rassl
VBJ'[.’ VRoz , MI[)K/M3 BO31yXa VT, MOBBIX I'a30B NETRE Vcr,
Mo/ M M/ Vi MM
Jamasckuii 2,15 1,0 35,84 9,52 10,67 7,52 8,52
Byrypycnanckuii |2,08 1,03 33,9 9,01 10,22 7,11 8,14
Menurtonosns- 2,11 1,04 35,1 9,35 10,51 7,36 8,40
CKHI
Hlebenuuckmii ~ |2.22 1,07 37,5 9,98 11,19 7,9 8,97
Enmanckuit 2,13 1,08 36,3 9,57 10,69 7,48 8,56
CraBpomnonbckuii |2,16 1,04 35,8 9,68 10,60 7,41 8,44
Y XTUHCKUI 2,03 1,02 33,3 8,83 9,99 6,94 7,96
I"aznmuHCcKHi 2,18 1,04 36,8 9,91 10,92 7,7 8,74
Tyiimasunckuit  |2,32 1,30 43,04 11,28 12,7 9,08 10,38

[Ipumeuanue. XapakTepUCTUKH MPOAYKTOB CrOPaHUs AaHbI MPpU KO3 ULMeHTe U30bITKa BO3-
nyxa o =1. Ilepecuer npousBoautcs o Gopmynam:
V. .=Vgo +V. *V,  +(@-1)V ;

T 2 2 B.IL T

VB.]'[.:VBT.I'I+ 0!0161 ((X - 1) VT ;

rae V., —o0beM BOISHBIX MapoB IPH TEOPETUIECKOM KOJIMYECTBE BO3IyXa, M

3
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Ipunosxcenue M

CaBoiicTBa HACBIICHHOI'0O BOAAHOI'0 IIapa B 3aBUCHUMOCTH OT TEMIIEPATYPbI

t°,C | Pais-10% IIa o, M/xr | p, keS| kJ/xr |0, kJk/Kr | F, KJDK/KT
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 2459,5
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

Ilpunoscenue H

Temnopusnvyeckue cBONCTBA BOAbI HA JINHUM HACHIIIEHUS

t, [p10| p, i, Cpy A-10%, | w105, | v-108, | B-10% | Pr
°C | ° Ma | kr/m® | kIx/kr |kIx/(xr-K) | B/(M°K)| Hac | 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 [1,018]995,7| 125,7 4,174 61,8 | 8015 |0,805| 3,21 | 542

40 11,013]992,2| 167,5 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| 2511 4,179 659 | 4690 [0,478| 511 | 2,98

70 [1,013]977,8| 293,0 4,187 66,8 | 406,1 | 0,415| 570 | 2,55

80 [1,013]971,8| 355,0 4,195 67,4 | 3551 [0,365| 632 | 221

90 |1,013]965,3| 377,0 4,208 68,0 | 3149 /0,326 | 6,95 | 1,95

100 11,013]958,4| 419,1 4,220 68,3 | 2825 ]0,295| 7,52 | 175
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Ipunoscenue 11

Termoqmm/mecmle CBOMCTBA HEKOTOPLIX TBEPALIX MaTEpUaJI0B

Matepuan t,°C P, A, c, a-10°,
kr /v | Br/(mK) | xJx/(xr-K) M%/c
Meramist
AOMUHHAN 0 2670 204,0 0,920 91,3
Bbpon3za 20 8000 64,0 0,381 20,8
JlatyHn 0 8600 85,5 0,378 26.4
Crains 3 20 7850 52,0 0,460 14,4
Craisb 45 20 7700 41,9 0,611 8,9
Cranb HepKaBeroIas 20 7900 17,4 0,468 -
Turan 20 4500 15,0 0,437 7,63
uuk 20 7000 116,3 0,394 42,3
Uyryn 20 7220 63,0 0,504 17,4
M3011IMOHHBIC W CTPOUTEIIBHBIC MATEPHAIIBI
Anbdoin 3-4 0,059 0,293 -
AcbecT ITHCTOBOM 30 770 0,1163 0,818 0,198
Jen 0 917 2,20 2,26 1,06
[Tenonosmctupon
CyXOM - 40 0,038 1,34 -
BIaXHOCTBHIO 10 % - 40 0,05 1,34 -
Ilenommact ITXB-1
CyXOM - 125 0,052 1,26 -
BiIaxkHOCTEIO 10 % - 125 0,064 1,26 -
[Tenononmyperan
CyXOM - 80 0,041 1,47 -
BiIaxkHOCTEIO 10 % - 80 0,05 1,47 -
[IpoOkoBas racTuHa 30 190 0,042 1,88 0,117
To xe, menous (4-5 mm) 60 85 0,044 - 1,76 -
0,058
CrexisHHasg BaTa 0 200 0,0372 0,67 0,278
TexkcTonur 20 1300- | 0,23-0,34 1,46-1,51 -
1400
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Ilpunoxcenue P

TemioeMKoOCTh HEKOTOPLIX NMUIIEBLIX IIPOAYKTOB

Ne [IpoaykThl c, Ne IIponykrsl c,
1/ k/x/(xr-°C) | m/m kJx/(xr-°C)
1 2 3 4 5 6
1 |Baknaxausl 3,96 27 |[Msco
2 |bapanmna xapenas 3,39 TOBSITUHA 3,18
3 |budmrekc 3,10 CBHHHHA 2,18
4  |bynboH 411 TENATHHA 3,60
5 |Bepmumens 2,10 KYpbl MOJIOJIbIE 3,31
6 |Bumus 3,37 r'yCh 2,93
7 |T'opox cyxoit 1,84 28 |Orypusl 4,09
8 |I'pubbI 29 |IToBumio, mxeM 2,93
CBEXHE 3,94 30 |ITmeno 1,39
CYIIIEHbIE 2,35 31 |Puc numdoBaHHbIA 0,78
9 |[I'ycb 2,93 32 |Ppi0a
10 |dwuub 3,39 ChIpast 3,65
11 |XKwup KapeHast 3,02
TOBSDKUN 3,62 33 |Caxap mecok 1,26
CBUHOM 3,36 34 |Caekna cTosoBas 3,80
KyJTHHAPHBINA 2,1-2,2 35 |CnuBknu
12 |3enens 3,98 15% 3,86
13 |KabGauku 4,04 30% 3,67
14 |KamycTa ceipas 3,95 36 |Cwmerana 3,1-3,5
15 |Kaptodens cripoit 3,52 37 |Conmb cyxas 0,84
16 |Kama 38 |Cyxapu nieHuYHbIC 1,55
rpedHeBast 3,56 39 |CpIp royaHacKuii 2,56
MaHHasg 3,64 40 |TBopoOr >KHPHBIT 3,27
MIEHHAs 3,48 41 |Tecrto MIIEHUYHOE 2,20
17 |Kucnora 1MmMOHHAas 1,89 42 |Tomarsl 4,03
18 |Koctu 2,1-2,7 43 |Dapm
19 |KoTieTsl chipbie 3,43 MSCHOH 3,52
20 |Kpymsr 1,7-2,5 PBHIOHBIT 3,65
21 |Jlyk peryatbiit 3,74 44 | DpyKTHl
22 |Maprapun CBIpbIE 3,77
CTOJIOBBII 3,18 Cyxue 2,10
CJIIMBOYHBINA 2,11 45 | X1eOHBII MAKUIL 2,76
23 |Macio 46 | XneOHast KOpKa 1,68
CIIMBOYHOE 4,63 47 |llnunar cyxoit 1,80
MOJICOTHEYHOE 2,14 48 |slomoxu 3,73
24 |MoJjoko 49 |Siino
LeabHOE 3,94 0eI0K 3,85
00€e3)KUpEeHHOe 3,98 JKEITOK 2,81
cyxoe 2,10 50 |Sronsr 3,8-4,1
25 |MopkoBb chlpast 3,94
26 |Myka niieHu4Has
BBICIIIETO COPTA 1,14
prKaHas 1,33
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Ipunoowcenue C

Oﬁlllaﬂ CTCIICHDb YEPHOTHI HEKOTOPLIX MaT€pHUaA/IOB

[ToBepxHOCTD t,°C g
ANIOMHUHHAI:
TTOJIMPOBAHHBIN 225-575 0,039-0,057
IEPOXOBATHIN 26 0,055
OKHUCJICHHBIN 200-600 0,11-0,19
JlaTyHsb:
MIPOKATHAsl C ECTECTBEHHOMN MOBEPXHOCTHIO 22 0,06
OKHUCJICHHAs 200-600 0,59-0,61
MacIisiHbIe KpacK¥ pa3IUYHBIX [[BETOB 100 0,92-0,96
Menp:
MTOJIMPOBAHHAS 80-115 0,018
OKHCJICHHAS 200-600 0,57-0,87
Hukens TeXHUYECKHI MOIMPOBAHHBIN 225-375 0,070-0,087
OuMHKOBaHHOE OJIECTAIIEE JIMCTOBOE JKEIE30 28 0,228
OIMHKOBAaHHOE CePOe OKUCIICHHOE JKEJIe30 24 0,276
Caxa 100-185 0,959-0,947
CepeOpo MmoTMpoOBaHHOE, YUCTOC 225-625 0,020-0,032
Cranb:
JIUCTOBAsI MUTH(OBAHHAS 940-1100 0,52-0,61
OKHCJICHHAs IIEPOXOBaTast 40-370 0,94-0,97
Hep)KaBeromas 25-100 0,43
Crexiio riragkoe 22 0,94
®dapdop riazypoBaHHBIN 22 0,92
XpOoM TOJIUPOBAHHBIH 100 0,075
XPOMOHHKEIH 52-1035 0,64-0,76
YUyryH:
TTOJIMPOBAHHBIN 200 0,21
IEPOXOBATHIH, CHIILHO OKUCICHHBIN 40-250 0,95
Ilpunosxcenue T
duznyecKkne NapaMeTpbl ILIMOBBIX ra30B
t,°C D, c, A, - 108, v-10°, Pr
kr /M3 | kJIx / (xkr-K) | Br/(M-K) ITa-c M?/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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