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JleTanu MalllMH U OCHOBBI KOHCTpyHpoBaHUsl, OCHOBBI IPOEKTUPOBAaHUS: METOIHYECKHE
yKa3aHusi W 3aJlaHdsd Ha KypCOBYIO palOTy i CTYJEHTOB OYHOM M 3a04HOM (opm
oOyuenusi/ Coct. JI.H. Ilotexuna.- CaparoB: M3a-Bo CapaToBCKOro rocynapcTBEHHOIO
TEXHUYECKOTO yHUBepcuTeTa nMeHu [ arapuna 10.A., 2023.-46 c.

MeTtoauueckue yka3aHusi COCTABIIECHBI JUIsl CTY/IEHTOB BceX (popM 00ydeHUs BCexX
MEXaHUYECKUX HAMPaBICHUN, BBIIOIHIIONIMX KypCOBYIO padoTy

0 KypcaM «Jletaim MaIivH U OCHOBBI KOHCTPYUPOBaHUs», «OCHOBBI IPOEKTUPOBAHUSY.
B yka3zaHMSIX paccMaTpUBAIOTCS LEIb, COACPNKAHUE U MOPSJOK BBIIOJHEHHUS KypCOBOM
paboThl, JaroTCs HEOOXOJUMBbIE PEKOMEHAALMKM IO BONpOcaM MPOEKTUPOBAHUA,
MIPUBEJEHBI 33/1aHKS HA KypCOBYIO padoTy.



1. HEJb U 3AJAYN KYPCOBOTI'O IPOEKTUPOBAHUA

Kypcosoii npoekT no gucuurminze «/lertanu Mamuny sBisieT-
Csl CaMOCTOSITeNTbHOM paloTOl CTYAEHTOB, 3aBepinaromeii stan 00-
LIETEXHUYECKON MOArOTOBKH. Llenpi0 KypCOBOrO MPOEKTUPOBAHUS
ABJIACTCA HpI/IO6peTeHI/Ie MPAKTUYCCKUX HABBIKOB pacye€Ta, KOHCT-
PYUpPOBaHUS W BBHINOJHEHUs pabounx depteked. Kypcosoe mpoek-
THUPOBAHUE TIO3BOJIACT MYTEM PCIICHUA KOHKPETHBIX TEXHUYCCKUX
3a/1a4 OCYIIECTBHUTb PACUEThI MO TAKUM KPHUTEPHUSIM paboTOCnoco0-
HOCTH, KaK MPOYHOCTb, JKECTKOCTb, M3HOCOCTOMKOCTb, IOJIOBEY-
HOCTb U OAPYT'UM. KaduecTBO BBINIOJIHEHUS MMPOCKTa 3aBUCUT OT YPOB-
Hg MOATOTOBKHU CTYACHTA U YMCHHA HUCIMOJB30BATh UM CIIPABOYHYHO
JIATEPaTypPy, CTAHAAPTHI U APYTrU€ BCIIOMOIraTEbHbIE JOKYMEHTBI.

[Tpu BBIMOJHEHUH KYypPCOBOIO MPOEKTA Mepes CTYAEHTOM CTa-
BATCS 337a4Ml pacueTa M KOHCTPYHPOBAHHUS MpPHUBOAA OOIIEro WM
CIICHUAJTIBHOT'O HAZHAYCHUA B COOTBCTCTBHUU C TEXHUYCCKUM 3a1dHU-
eM.



2. OBBEM KYPCOBOTI' O ITPOEKTA,
BbBIBOP TEMbBI 1 BAPUAHTA

Hsyuenue kypca “/letanu mMalinH’ 3aKaHYUBAETCS BBINOJHE-
HUEM KYPCOBOTO MPOEKTA MO JAUCLUIIIIMHE, COCTOSILEro U3 MOsICHU-
TEJbHOMN 3aIUCKHU U YEPTEIKEH.

IIpu mpoexTupoBaHUU Uil CTYAEHTOB MEXaHUYECKHUX CIIELU-
anbHOCTEN HAJIEKUT BBINOJHUTL TPHU-YETHIPE JIUCTA uepTexel
dopmara Al (594x841 mm*) mo TOCT 2.301-89, oxuH THCT U3 KO-
TOPBIX YCTAHOBOYHBIN (OOIIMI BU MPUBOMAA), ONUH-ABA JTUCTA KOH-
CTPYKTHUBHOH pa3paboTKu penyKTopa U OIUH JIUCT padounx depTe-
el Tpex nmeTtanel pa3jMyHOTO THma (KOpIycHasl aAeTajb, 3yddaroe
WIA 4YepBSYHOE KOJieco, 4YepBsK, Bal © T.I1.). PacuerHo-
NOsICHUTENbHAs 3amucka odopmisiercss mpumepro Ha 35...40 crpa-
HULAX PYKOMHCHOTO MJIM MI€YaTHOTO TeKCTa HA CTAHJAPTHBIX JTMCTaxX
nucueit Gymaru opmara A4 (210x297 mm®) mo TOCT 2.105-95.

B nmanHbIe MeTOAMUECKME YKa3aHUS BKJIIOYEHBI 25 Tem (3ama-
HUI) Ha KypcOBOE NMPOEKTUPOBAHHE, KOTOPBIE COAEPIKAT: KPaTKoe
ONHMCaHWE NPUBOJA, HAUMEHOBAHME IIPOEKTa, KHUHEMAaTUYECKYIO
CXeMy NMpPHUBOJA, TpauK HArPy3KH, BEJIUYHHBI 33aHHBIX MapameT-
poB. Kaxxnoe u3 25 3ananuii BCeX TUNOB MPOEKTOB conep:xut 10 Ba-
PHAHTOB.

Homep Tembl 1 BapuaHTa CTYIEHT OIpeneNsieT CaMOCTOATE b
HO MO CBOEMY YCJIOBHOMY HHIUBHUAYAJIbHOMY MIU(PY: TEMy — IO
CyMMe TpeX MOCJIeIHUX, a BapuaHT — mo mnocienHed uudpe. Ha-
npuMep, CTyAeHT, nMerommii mudp 8821-057, moJuKeH BBIMOIHUTH
cenpMOl BapuaHT ABeHaauaToro 3amanus. Ecnm mocnensss uudpa
HOJIb, TO CTY/I€HT JOJKEH BBIMOJHUTH AecsThiil BapuaHT. [Ipu npo-
BEJIEHUM YCTAHOBOYHBIX 3aHATHUN TEMy MOKET Ha3HAuUUThb Npernoja-
BaTeb.



3. OCHOBHBIE TPEBOBAHUS K OPOPMJIEHHIO
PACYHETHO-IIOACHHUTEJIBHOHU 3AITNCKH
N YEPTEXEUN

[TosicHuTeNnpHYI0 3amuCKy OQOPMISIFOT B COOTBETCTBHH C
I'OCT 2.106-96 Ha OCHOBe uUepHOBOM 3allUCKM, COCTABJIEHHOW B
IpoLecce MPOEKTUPOBAHUS.

JlnueByro 4acTh OOJIOKKU PaCYETHO-TIOSICHUTENBHOM 3aIUCKU
oopMIISIIOT Kak TUTYJBHBIN sucT (pui. 1). Ha Bcex nmcrax pac-
YETHO-TIOSICHUTENIbHOW 3alHMCKHU BBITIONHSIETCS OCHOBHAsI HAJAIHCH
Il TEKCTOBBIX KOHCTPYKTOpCcKuX nokymeHToB 1o ['OCT 2.104.-90
(mpui. 2): Ha MepBBIX JUCTAX BCEX pas3nenoB — (opma 2, Ha mocie-
OYIOIUX JTUCTaX — popma 2a.

B Havane nosicCHUTEIBPHON 3aMUCKU IPUBOAAT OrJIABJIEHUE, CO-
JieprKkallee rnepeueHb 3TaroB pacueTa.

B pacueTHy0 4acTh BKJIIOYAOT:

1) TexHu4eCKOE 3alaHUE HA MPOEKT, T.€. CXeMY NMPHUBOJA C YH-
CJIOBBIMU JITAHHBIMU M KPAaTKO€ OINHCAHHME BCErO yCTPOMNCTBA C Ie-
peuHeM pa3padaTbIBaeMbIX Y3JIOB,

2) KMHeMAaTUYeCKUI U CHJIOBOW pacueT MpuBoja (Harpumep,
OTIpeNIeIeHNe MOIIHOCTH 3JIEKTPOJBUIATENs], MOAOOP 3JIEKTPOIBU-
rareis MO KaTtajory, IPOBepKa BbIOPAHHOTO 3JIEKTPOABHUIATENS IO
BEJIMYMHE MMyCKOBOTO MOMEHTA, OIpenesieHHe OOIIero mnepenaroy-
HOTO OTHOLICHHUS NMPHUBOJA MEXaHM3Ma M €ro pa3OuBKa MEXAY OT-
IEeTbHBIMU TIepeavaMH, OMpeneseHHe MOIIHOCTH, YIJIOBOM CKOPO-
CTH U BPAaLIAOIIEro MOMEHTA ISl KaJKAOTo Basia epeayd NpuBoaa);

3) pacuersl, OTHOCSIIHECS K OTACNbHBIM 3JIEMEHTaM IPHUBOJIA.
B pacuer npuBoAa BKIIOYAOT: KHHEMAaTHYECKUI U CUJIOBON pacyer
BCEX Iepenad MPHUBOJA; pacdeT BajoB (MPUOTMIKEHHBIH W YTOYHEH-
HBIN); pacuer (moxdop) MOAIIUITHUKOB KAYSHHS, pacdyeT COequHe-
HUH (IIMOHOYHBIX, IUTMLEBBIX, Pe3bOOBBIX U T.1.); BBIOOP CMa30u-
HBIX MaTepUaJIOB JJIs mepenad (3yOuaThIX, YepBSYHBIX, LEMHBIX U
T.7.); TEIJIOBOH pacyeT peayKTopa; pacdyer Wi BIOOp MyQT.



BbInosiHsIeMbIe pacdeThl CONMPOBOKAAIOT:

a) KpaTKuM OOOCHOBaHHEM THIIA MPHHATONH KOHCTPYKLUH TEX
WJIH UHBIX 3JIEMEHTOB B 3aBUCUMOCTH OT MX HA3HAYEHHS U YCIOBHIA
paboTHI B MEXaHU3ME,

0) NPUHLIMNHAIBPHON CXeMOH KOHCTPYKIIMU U PAacHeTHOH cXxe-
MOH ¢ yKa3aHHEM Harpy30K U pa3MepoB, HEOOXOIUMBIX IJIs pacue-
Ta, & TAKKE BUAA PadOTOCIOCOOHOCTH, IO KOTOPOMY MPOU3BOAUTCS
pacder;

B) pacYeTHBIMH SIIOPAMH JJIsI BaJIOB U OCEif;

r) o0OCHOBaHHEM BBIOOpA MaTepuana, TepMooOpadOTKH, NO-
MyCKaeMbIX HANPSKEHUH, pacueTHbIX KO3()(ULIHEHTOB U T.1.;

1) 00OCHOBaHUEM BHIOOpA Pa3MEPOB, KOTOPHIE HE ONPENSIISIOT
pacdeToM, a Ha3HAYAIOT MO PEKOMEHAALMSIM y4eOHOM MU CIpaBOY-
HOU JIUTEpaTyphl, MO KOHCTPYKTHBHBIM HJIH TEXHOJOTHYECKHM CO-
oOpaskeHHsIM;

€) 3aMUCBhI0 PacueTHBIX (OpMYJ B OOIIEM BUAE C MOCIENyIO-
el uupoBO MOACTAHOBKOM M pe3ybTaToM BerucieHus. [locie-
NIOBATEJIbHOCTb MOJCTAHOBKU LU(P IOKHA COOTBETCTBOBATH IO-
CJIEIOBATENLHOCTH 0003HaYeHUH B popmye;

K) CBOJIKOW WM TaOJMLIeH pe3ysbTaTOB pacueTa B TeX Clydva-
X, KOTJia MPH pacyere ONMpeAessitoT O0bIIOe KOJIUYeCTBO MapameT-
POB WJIM TP BBIMOJHEHUHU Psiia aHAJIOTHYHBIX pacdyeTroB. Hampu-
Mep, MEKOCEBOE PACCTOSIHHME 3yOuaTol mapbl, YHCIO 3yObeB, MO-
AyJib, TUAMETP U LIMPHHA 3y04aThIX KOJEC U T.IL.;

3) BBIBOAAMH M 3aKJIIOUSHUSMH MO pacyeTy, eClId OHH HeoOXO-
IMMBI J1s1 OLGHKH 1 OOOCHOBAHMS TIOJTyYeHHBIX PE3YJIbTATOB,

1) KPaTKUMH TIOSICHEHUSMH K PacueTy, MO3BOJSIIOLIMMU Pa30-
OpaTbcst B HeM Oe3 MOMOIIHU aBTOPA,

K) CChUIKAMH Ha JIUTEPATYPy C YKa3aHHeM HOMepoM (opmy,
auarpamM u Tabaun. CChUIKM Ha JIUTEPATypHbIE UCTOYHUKHU 3aIlu-
CBIBAIOTCS B KBAJPATHBIX CKOOKAaX: MepBOe 4YHCIO 0003HAa4YaeT mo-
PSIIKOBBIN HOMEp MCTOYHHKA B CITUCKE HCIOJIb3YEMOIl JTUTEpaTyphl;
BTOpPOE — CTPAaHHUIy B 3TOM HCTOYHHMKE, Ha KOTOPOW MpHBEICHA
dopMyna uiam UUTHUPYeMbI Matepuan, Hampumep [1, ¢.25]. Otm
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CCBUIKH | SIBJIIFOTCS B OCHOBHOM OOOCHOBaHHUsIMH BBIOOpPA MapaMeT-
POB B Ipo1iecce MPOESKTUPOBAHMSL.

ITocne Bcex pacdyeToB B TOSICHUTEIBHOHM 3aIUCKE MPHUBOMAST
MOJIHBIA CIUCOK HCIOJIb30BAHHOM JINTEPATYPhl, B KOTOPBIN 3aHOCST
TOJIbKO T€ HMCTOYHHKH, HAa KOTOPBIE B TEKCTE 3AIHCKH HMMEIOTCS
CCBUIKH, MTPUYEM B CIIHCOK BKJIIOYAIOT TOJIBKO TMEYaTHbIE PadOThHI.

Pasnenbl 3anmucky JOJKHBI MIMETh 3arOJIOBKH, 0003HAUYEHHBIE
apabckumu 1udpamMu (Kpome OTJIABJICHHUS W CIIHUCKA JIUTEPATypPhI).
3anmuch TEKCTa MPOU3BOMAST HA OJTHON CTOPOHE JIUCTA, MPU 3TOM OC-
TaBJSIFOT TIOJIS: CJIeBa JUIA MOAIIUBKY 20 MM, C TPEX OPYTruX CTOPOH
1o 5 MM.

OCHOBHOW TEKCT 3aIMUCKU JTOJDKEH CONEPKaTh BCE PAacUeTBhl,
HEOOXOUMBIE ISl BBINTOJHEHH rpoekTa. CTUIIb U3JIOKEHHUs] MaTe-
puana AOJUKEH OBITh MPENeNbHO TOYHBIM, SI3bIK — CTPOTUM U TIPO-
cTbIM. M3110KeHHEe TOJDKHO BECTHCH OT MEPBOTO JIMIAa MHOXKECTBEH-
Horo ymcia. Hampumep, Hy’XKHO mHCaTh: MPUHUMAEM, BBIYUCIAEM H
T.1.

DCKM3Bl AeTajel, pacyeTHbIE CXEMBbl U 3MIOPHI BBITOJHSIOT C
cobmonenneM TpedoBaHuii EnnHOM cuCcTeMBl KOHCTPYKTOPCKOH 10-
kymenTtaimu (ECKJ) n momemaror B pa3peiBax Tekcra. Ha sckuzax
pa3Mepbl TOJKHBI OBITh TIOCTABJIEHBI B OYKBEHHBIX OOO3HAUEHUSIX,
COOTBETCTBYIOIIMX HAMMEHOBAHUIO BEJIMYMH B PACYETHBIX (Hopmy-
Jax.

Bce pacuernble popMyIbl U ypaBHEHHS 3aMCHIBAIOT C TIepey-
HeM U paciudpoBkoil OyKBEeHHBIX 00OO3HAUEHHUH BEJIMYUH, pa3Mep-
HocThiO0. Tlocne 3amucu u pacumudpoBku GopMyIIbl TPUBOAAT MaTe-
puan mo BBIOOPY WM ONPENENICHHIO BCEX BEJIMYWH, BXOMSIIUX B
OaHHYIO GOPMYITy.

B cnyyae moBTOpeHHst GOpMyNBI B MOCIEAYIOIIUX pacyeTax
3aMMChIBaTh €€ B 00IIeM BHUIE U 1aBaTh MOBTOPHO paciinpoBKy He
CJIEAYET, NOCTATOYHO COCJAThCS Ha Ty CTPAHUIy MOSICHUTENIbHOM
3amUCKH, rae paHee ObLia mpuBeaeHa 3Ta GopMyia.

Pacyer 3anmchIBarOT Kak B LENAX OOJErdeHUs] NMPOBEPKU €ro
CaMHM aBTOPOM MJIM APYTHM JIULIOM, TaK U BO M30€KaHUE AOMyIe-
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Hus omnbok. Hanpumep, mpu onpeneneHny AeIUTENbHOTO AHaMeT-
pa 3ybuaroro koseca d pacder ciaenyer micaTh Tak:
d = zm=5-20=100 mwm,
rne Z — 4Hcio 3yObeB KOJeca,
m — MOJZYJIb 3aLETICHHS, MM.

Pacuers! neraneit MalmuH peKOMEHIYETCS MPOU3BOIUTH 3a He-
KOTOPBIM HCKIFOueHreM B exuamnax CU - B M, MM, M%, M, M, MM,
mm’, H, kH, H-m, Ila, MITa.

JlocTato4Hasi TOUHOCTh MAIIMHOCTPOUTEIBHBIX PACUETOB: IS
CHJI B JiecaTKe uucen H, st MOMEHTOB — B AECATBHIX JOJAX YUCEIN
H-m n pana HanpsibkeHU — B AecaTbIX foysix uncen Mlla; mpu stom
0,5 u OonbIlle cYUTAETCS 32 €MUHUILY, & MEHbIasi 1poOb oTOpackiBa-
ercsa. 1lpu BBIMONHEHUH PAacyeTOB MAJIsl JIMHEHHBIX PasMepOB B MM
OepyT TOJIBKO LeJble Yncia, OONbIIasi TOYHOCTh — JI0 NECSTHIX U CO-
TBIX JJOJIEHl MM Hy»KHa JIUIIb B OCOOBIX ciydasx. OmHAKO MpH U3ro-
TOBJICHUU U 00paboTke TpeOyemasi TOUHOCTb BBIPAKAETCA B JIECH-
TBIX, COTBIX U IaXK€ B THICSIYHBIX JTOJISX MM.

Hakonen, HEOOXOIUMO OTMETUTh, YTO NMPHU MPOEKTHPOBAHUH
MAaIllMH U UX JIeTallell Ha IIepBOM MECTe BCeraa AOJDKEH ObITh PHU3u-
YECKHI CMBICT PacCMaTPUBAEMOIO BOIPOCA, & pacueT SBJISAETCS
JHIOb BCIIOMOTATENIbHBIM CPEICTBOM. YBJIEUeHHE aOCTPaKTHBIM
pacyeTroM B yuiepd KOHCTPYKTHBHON CTOPOHE NMPOESKTUPOBAHUS, BbI-
SIBJIIEMOMN JIMIIb C TIOMOIIBI0 YEPTEXkKa, YaCTO BEAET K IMOJIHOW He-
yaade “TOYHO pacCUUTAaHHONW KOHCTPYKLMM WU K U3JIUILIHEH TpaTe
TPyZAa, BPEMEHHU U CPEACTB IIPH €€ M3rOTOBJIEHUN 1 00padoTke.

K BpIMEpUYMBAaHUIO MPHUCTYIAIOT CPa3y ke, KaK TOJBKO NpeaBa-
PUTENBHBIN pacueT NacT JOCTATOYHO IAaHHBIX. BBHINOJIHEHUE uepTe-
JKa ¥ pacyeT MPOU3BOIST COBMECTHO, BO M30ekaHne omubOK, KOTO-
pble MOTYT OBbITh BBIABJIEHB! BIIOCJIEACTBUH, YTO TOBJEUYET 3a COOOM
NOTEPIO TPyAa U BpeMeHH. Bce moslydeHHbIe pacueToM pa3Mephl pe-
KOMEHIYETCsI Cpa3y e MPOBEPSITh MyTeM HAHECEHUs MX Ha YEPTEXK.

Ilpu BBIMOTHEHUM dYepTeXkeld B MPOLECCe NMPOEKTHUPOBAHUS
MaIllH U UX Aetanedl pykosoxactByrorcs TpedoBanmsmu ECKJ Ha
yepTexkn B MamuHocTpoeHud. OpHako pexomeHmoBaHHble ECK]]
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YIPOIIEHHBIE U YCIOBHBIE N300PAKEHMSI, KaK, HAPUMep, ISl pe3b-
6oBbix nerazneii (I'OCT 2.315-98) n nogmunankos kaueHust (IOCT
2.420-69), nmpu y4eOHOM MPOEKTUPOBAHUH C yueOHO-METOINIECKOH
TOYKH 3pEeHHUs] HemonyCcTUMBL. CTyIeHTBI JOJDKHBI U3YYUTh KaK KOH-
CTPYKLIMHU AeTalell W y3JI0B M MX Ha3HAYCHHE, TaK M B3aMMOJCHCT-
BUE MX B MaIIIHE.

UepTekHas mpopaboTka KOHCTPYKLMHU AOJDKHA OBITH JOCTa-
TOYHO TIOJIHOM M COepkaTh HEOOXOAMMOE YHCIIO BUAOB C Pa3bsic-
HSIOIIMMU CEYCHUSIMH, pa3pe3aMH M BbIHOCKaMH. i TOTO 4TOOBI
HE 3arpoOMOKIATh YEePTEK H3JIHLIHIMU H300pKEHMSIMH U SKOHO-
MUTBh BpeMsl KOHCTPYKTOpA, AOIMYCKAeTCsl HE aBaThb MOAPOOHBIE
n300paKeHNsI CTAaHAAPTHBIX AeTaned (KpoMe MECT COMpPSDKEHUs),
n300pakeHNe MOBTOPSIOLINXCS AeTanei (HampuMep, KpeneKHBIX)
JaBaTh TOJBKO OZIMH pa3, CAMMETPHYHBIE I€Talld 1aBaTh B pa3pese
TOJBKO € OfHOU cTopoHbl u T.N. Ilpu rpaduueckoit mpopaboTke
OUeHb BA)XKHO B MHUHHMAJIbHOE KOJIMYECTBO M300PaKEHUN BIIOXKHUTH
MaKkCUMyM copepkaHusi. He cnenyer nomyckarb mManour(popmaTus-
HBIX m300paxkenuil. Kaxxnoe nzobpakeHne 1OKHO ObITh HACHIIEHO
comepxxanueM. IlycToTenble 4YacTu MOKa3bIBAIOT B paspesax, a ped-
PHCTBIE U TUIOCKHE — B HAPY)KHOM BHJIE.

KoHcTpykTHBHYIO TIPOpabOTKY M3MENUS U YEPTEXK PEeAyKTOpa
(ero rnaBHBIM BUI) BBIMOJHSIOT B MacmTade 1:1, motomy uTo mpu
n300pakeHNH u3AeIni B MaciuTadbe yMEHBIIEHUS pa3Mephl U UX CO-
OTHOILIEHHS] KOHCTPYKTOP BOCIPUHHMAET B UCKakKeHHOM Buae. [1pu
HEBO3MOXKHOCTH HCIIOJIb30BAHMsI 3TOr0 Maciutada [OmycKaercs
MeHbIIui MaciTad, BeiOupaemerii no 'OCT 2.302-01.

Haubonee npocTeie BHEIHUE BUABI JOMYCTUMO H300pakaTh B
macmtadbe ymeHbiueHus: 1:2. CeueHUs] U BBIHOCHBIC 3JIEMEHTHI, OT-
HOCAIIHNECS K 3TUM BHIAM, BBITIOJHSIOT B Maciutabe 1:1 uimm B mac-
mrade yBenuuenus (2:1, 4:1).

UepTtex obwmero Buaa u3aenus (MaluHbl WK MPUBOAA) B CO-
otBerctBu ¢ ['OCT 2.120-87 u 'OCT 2.119-87 nomxeH coaep-
KAaThb:

a) n300pakeHus1 u3nenusi (BUIbl, pa3pe3bl, CEUEHUsI), TEKCTO-
BYIO 4acTb U HAIIMHUCH, HEOOXOIWMBIEC IJIi IOHUMAaHHSI KOHCTPYK-
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TUBHOTO YCTPOMCTBa W3IENUs, B3aUMOJIEHCTBHS €ro COCTaBHBIX
qacTeil ¥ MpuHLUIA PabOThI U3IEIHS,

0) HaMMEHOBaHUs, a TakXKe 0O03HAUEHUs T€X COCTABHBIX Hac-
Tel U3Ienus, ISl KOTOPhIX HEOOXOIMMO YKa3aTh JaHHBIC (TEXHUYE-
CKYI0 XapaKTEPUCTHKY, KOJMYECTBO, YKa3aHUsI O MaTepuaie, IpHH-
rune paboTel U ApP.) UIIH 3aMTUCh KOTOPHIX HEOOXOAMMA IS MOSICHE-
HUs1 n300paskeHul yepTeska oOImero Buaa, OMUCAHUS MPUHLIUIA pa-
OOTBI U3AENHs, YKa3aHUs O COCTABE U TI.

B) pasMepbl M ApPyrue HAHOCHMBbIE Ha M300pa’keHUe TaHHbIE
(ipu HEOOXOIUMOCTH);

r') CXeMy, €Clii OHa TpedyeTcsi, HO OQOPMIISITL €€ OTIACITbHBIM
JOKYMEHTOM HeLenecoo0pasHo;

1) TEXHHYECKYIO XapaKTePUCTUKY M3MENHs, €CIH 3TO HE0OXO0-
VMO AJIs1 yAOOCTBa COMOCTABIIEHHS] BAPHAHTOB 10 YEPTEXKY 00IIero
BUA;

€) yKa3aHus O BBIOPAHHBIX MOCAAKAaX neTaneil (HaHOCSATCS
pa3Mephl U TpeAebHBIE OTKJIOHEHHUS COMpPSraeMbIX OBEPXHOCTEH
no 'OCT 2.307-87);

) TeXHUYECKHe TPeOOBaHMS K U3NEIHI0, HAMPUMEP, O MpH-
MEHEHHUU OMNpPEIeNICHHBIX MOKPBITHH, CIIOCOOOB MPONHUTKUA OOMOTOK,
METOJIOB CBAapKH, 00ECIeUMBAIOIINX HEOOXOAMMOE KAa4eCTBO H3JIe-
aust (3T TpeOOBaHMS MOJDKHBI YUUTBIBATHCS NPHU TOCIEAYOLIEH
pa3paboTke paboueli JOKyMEeHTalUN),

3) TEXHHUYECKHE XapaKTEPUCTUKU H3MENHsA, KOTOpble HEOOXO-
IOUMBI JUTSI TOCHTEAYIOMEl pa3paboTKu YepTexkKe.

UepTerkn oO0mUX BHUIOB HM3ACTHHA NMPEeIHA3HAUYEHBI CIYXXKHTb
PYKOBOJICTBOM IIpH COOpKE AaHHBIX enuHUI. [103TOMYy OHM JOJIKHBI
UMETh TaKO€ YHCIIO MPOESKLHMA U pa3pe3oB, KOTOPOe HEOOXOOMMO U
IOCTaTOYHO JUIS MOJHOTO YSICHEHUsI KOHCTPYKUUH y3ia. Kpome To-
ro, IOTMyCKaeTCsl MpUMEHeHe OOPBIBOB U MECTHBIX CEYEeHUH, oOer-
YAIINX PacloJIoKeHue y3ja B Macmrade 1:1, a Takke 4aCTHYHBIX
BUIOB (MO CTPENKE) AJISl HIEMEHTOB KOHCTPYKLHUH, HE TOJHOCTHIO
OTOOpa’KE€HHBIX B OCHOBHBIX NPOEKIHsX. /Ui y3JI0B, MOTEPSIBIINX
LIEJIbHOCTD BCJIEAICTBUE HANIWYHsI OOPBIBOB U MECTHBIX CEUEHHH, He-
00X0UMO naBaTh OOIIUI BN,
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UepTeku COMPOBOKAAOTCS crieln(UKaILUe, KOTopasi OTHO-
CHUTCS K TEKCTOBBIM JOKyMEHTaM H o(opMIIsieTcsl Ha ucTax gopma-
ta A4 B cootBercTtBum ¢ I'OCT 2.108-68 (mpuu. 3). Jlucter cnenu-
¢bukanuy OpOIIOPYIOT OTAENBHO WM NPUKIAIBIBAIOT K TOSCHU-
TEJIbHOU 3aIiCKe.

B crnenudukanmo obmero Buaa M3genuil 3amUCHIBAIOT cOO-
poUHBIE enUHULB!I (PeayKTOp, My(ThI, pambl, MEXaHHU3M IOJBEMA
MAIIVHBI U Ap.), CTAHAAPTHBIE U3eNus (JIeKTPOIBUTATENb H JIp.), &
TAKXKe Te€ AETaH, KOTOpblE HE BOLLIHM B CHElM(UKALUN YepTerKei
cOOPOYHBIX €UHULL

Ha ueprexax oO0mux BUAOB COOPOUHBIX EAMHULl JOJIKHBI
OBITh MaHbI BCE YKa3aHUs, HEOOXOAUMBIE ISl UX COOPKH, a TaKxkKe
pa3Mephl: rabapUTHBIE, IPUCOSTUHUTENbHBIE (HAIPUMEp, THAMETPbI
U JUIMHBI BBICTYMAIOIINX KOHLIOB BAJIOB M JIP.); XapaKTEPU3YIOLIHE
cOOpOUHYI0 enUHULY (HampuMep, MEKOCEBbIE PACCTOSIHHS, LIUPHUHA
3yOuaThIX KoJjiec u ap.). st 3y0uaTsIix U 4epBAYHBIX Iepenayd HeoO-
XOIMMO YKa3bIBaTh YUCIIA 3yObEB U MOJTYJIH.

Ueptexx obmero Buga cOOpPOYHON €AMHUIBI TOJKEH HMETh
cneunuKanuio Bcex aeraneil. B cnenudukanny ykaspiBaeTcs mo-
3ULHS, HANMEHOBAaHUE M KOJMYECTBO NeTajei. Iy CTaHmapTHBIX
nerajell HAMMEHOBAaHUE MX JAal0T B COOTBETCTBUH C TPeOOBAHUSIMU
CTaHIApPTOB HA 3TH JETAIH M C YKa3aHWEM HOMEPOB CTaHIAPTOB.
Crenunduranno cOOPOYHOH EIUMHMLBL, BBLIMOJIHEHHYIO Ha JIUCTE
dopmara A4, nomyckaeTcs COBMENIATh C YEPTEKOM OOIINero BHIa
cOOPOYHOI eUHUIIBI.

UepTexkn peranedl mpeaHa3HAYEHbI UIT M300paKeHUsT MaLTH
B FOTOBOM Buje. Jletanu MalH JOJDKHBI ObITh BBIYEPUEHBI IO BO3-
MOKHOCTH B HATYypPaJbHYIO BEJIMYMHY B HEOOXOIUMOM KOJIMYECTBE
NPOEKIUH U ¢ HEOOXOMUMBIMHU Pa3pe3aMH, MOJHOCTBIO MIUTIOCTPHU-
pyromnMu ux Gopmy. Ueprexu neranei, UMEIOIIUX Majble pa3Me-
pBI, PEKOMEHIYETCs BBINONHATH B YBEJIWYEHHBbIX MacmTabax. Ha
YepTerke KAKION IeTalld YKa3bIBAIOT: BCE HEOOXOMUMBIE IS €€ U3-
TOTOBJICHHSI pa3Mephl, TpeAeIbHbIE OTKJIOHEHUS pa3MepoB, (GOPMBI
U PAcCIOJIOKEHUS! MOBEPXHOCTEH, LIEPOXOBATOCTh IOBEPXHOCTEHH;
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MaTepHal, IpeaeibHble 3HaUeHus1 TBepAocTH. Ha deprexe xaxmoi
IeTaJy IIOMELIA0T OCHOBHYIO HAAINCh.

Ha ueprexxax 3yO4aThIX, 4epBSYHBIX KOJIEC M UEPBSIKOB (B
MPAaBOM BEPXHEM YIIy) IOJDKHBI ObITh PUBEACHBI TAOINIBI OCHOB-
HBIX NAPaMETPOB, HEOOXOAUMBIX JUIsI U3TOTOBJICHUSI U KOHTPOJISL.

OcHoBHast MOANMUCH (YIIIOBOM INTaMIT) Ha BCEX UEPTEXkKAxX MPo-
eKTa BbIMOJHsETCs B cooTBercTBUU ¢ (hopmoit 1 TOCT 2.104-90,
KOTOpAsi MPEJCTaBJIeHA B IIPUIL 2.

Bonee monpoOHbIE yKa3aHUs 1O BBIMOJHEHHIO YEPTEXEH U
PacYEeTHO-TIOSICHUTENBHOM 3aIUCKY IPUBEICHBI B COOTBETCTBYOIIEH
JuTeparype.
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4. COAEP)KAHUE U PEKOMEHAYEMAS
HOCJIENOBATEJIBHOCTD BBIIIOJTHEHUA
KYPCOBOI'O TIPOEKTA

KypcoBoli mpoexT no AetaisM MalluH JOJDKEH COLEpPKaTb
CIeYIOIHUe BUIbI JOKYMEHTOB: a) oOmuid Bu npuBoaa; 0) odmuii
BUJ PEAYKTOPA; B) UEPTEXKU AeTajel (AeTatupoBka); ) crenuduka-
UH U37enust 1 COOPOYHBIX €IUHUL], 1) PACYETHO-TIOSICHUTEIBHYIO
3AIUCKY.

IIpn BBIMOJHEHMH KypCOBOTO MpOEKTa HEoOXomumo o0si3a-
TEJIBHO COOJIFOAATE CIEAYIOIIYIO MTOCIECAOBATEILHOCTb.

1. O3nakomuienue ¢ 3apanueM. [lonGop muTepaTypol, HEOOXO-
OUMON AN mpoekTupoBaHus. M3yueHue aHaJOTUYHBIX KOHCTPYK-
Ui 1o y4eOHbIM OCOOUSIM, aTiiacaM, PyKOBOJICTBAM U T.II.

2. Ompenenenre NOTPeOHONH MOIIHOCTH 3JIEKTPONBHUTATENS U
BbIOOp ero mo katanory. IIpu 3TOM ONpenenstoTcsl: MOIIHOCTb Ha
BBIXOJTHOM Bajly mpuBoja pabodell MAaIlWHBI, YaCTHbIC 3HAYCHHS
K.IL.JI. OTAENBbHBIX BUAOB Mepenad WiH APYTUX YCTPOHUCTB M OOIMiA
K.IL.J., KOTOPbII ONpeaenseT NoTepu MOLIHOCTH B 3JIEMEHTaxX MpHU-
BO/A. DJIEKTPOABHUraTesb ClIenyeT MOAOUpaTh MO KaTaJory dyalne
BCEr0 C HOMMHAJBbHON MOIIHOCTBI), MPEBBILIAOLIEH PACYETHYIO, HO
IIpU 3TOM JOIycKaeTcs neperpyska 10 8% Ipu MOCTOSHHOM U A0
12% npu nepemenHoil Harpy3ke. Kpome toro, mpu BbiOOpe 3JeK-
TpOABUraTeNss HeOOXOAMMO UMETh B BUAY, YTO TUXOXOIHBIH 3JIEK-
TPOABUTATENb NIPU PABHOM MOITHOCTH TsDKesiee U Oonblie mo rada-
puTaM, yeM ObICTPOXOIHBIMN.

3. OnpeneneHue NENHCTBUTENBHOIO MEPEAATOYHOIO OTHOIIE-
HUS IPUBOJIA, Pa3OMBKa €ro Mo CTYIMEHsM nepenad U yTOUHeHHe qa-
CTHBIX 3HAYEHUH MePENaTOYHbBIX OTHOLIEHU.

4. BpluucineHue 4acTOT BpALEHUS W BPAallalOMX MOMEHTOB
Ha BCEX Bajiax MPUBOJA.

5. Pacyer Ha mMpPOYHOCTBL BCEX Mepenay, BXOMSALIUX B COCTaB
npuBoAa (ANl YEPBSYHBIX Mepenad OOS3aTENbHO BBINOJHEHHE Tell-
JIOBOTO pacueTa peAyKTopa v yTOYHeHHe K.1.1.). [IpoeKTHpOoBOUHBI
pacder nepeaad 3aKaHYMBAETCA OINPEAEIEHHEM OCHOBHBIX I'€OMET-
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pPUUECKUX NTapaMeTPOB C BBIMOJHEHUEM MPeABapUTEIbHON AICKU3HON
KOMIIOHOBKH peayKkTopa (Ha MIJUIMMETPOBOH Oymare »KeJaTebHO B
macmrade 1:1). Dcku3Hast KOMIOHOBKA MO3BOJIUT YBHIETh HENOC-
TATKH pacdera W BBIOOpPA T€OMETPUYECKUX MapaMeTpoB KOJEC U
HATH NMyTH UX ycTpaHeHWs. W3MeHsss Marepuan 3yOdarbIx WA
YEepPBSUHBbIX KOJIEC M TEXHOJOTHI0 UX U3TOTOBJIEHUS], YTOUHASA U U3-
MEHsIsI 3HAUEHHs] pacueTHbIX K03(p(PHULIMEHTOB U mepenaToYHbIX YH-
CeJl COOTBETCTBYIOIIMX CTyIEHEH, MyTeM TIOBTOPHBIX pPacyeTOB
MOJKHO JTOOUTBCSI ONITUMAJIBHBIX Pa3MepPOB M KOMIIOHOBKH pPaccyu-
THIBAEMBIX IIeperauy.

6. Beruucienue ycunmid, AEUCTBYIOLIUX B PACCUUTHIBAEMBIX
nepeaydax C yueToM XapakTepHbIX T€OMETPUUECKUX NTapaMeTpPOB.

7. BpINOJIHEHNE OPUEHTUPOBOYHOTO PacdeTa BajoOB C Y4ETOM
NepenaBaeMoro KpyTALIEro MOMEHTA M MPENBAPUTEIBHOTO BhIOOpa
nommunHuKoB. OnpeneneHne pa3MepoB 3JIEMEHTOB Kopmyca (ToJ-
IIIMHBI CTEHKH, pa3MepoB (iaHmes u ap.).

8. BpInoJIHEHME 3CKU3HONM KOMIIOHOBKH PEOYKTOpa C BbIUEP-
YMBAHUEM B 3alleIUICHUU: PACCUUTAHHBIX Mepeaay; BaJOB; MOALINII-
HUKOBBIX Y3JIOB, pa3MeIEeHHbIX B CTEHKAaX KOpITyca; aeTanei, HeoO-
XOJIUMBIX Ul MPEAOTBPALleHUs UM OrPaHUYEHUs] OCEBOrO Iepe-
MeIIeHUs 3y0uaThIX (YEepBSUHBIX) KOJIEC Ha BaJaX U yCTaHABIHBAE-
MBIX TI0 PEKOMEHAALMSAM Y4eOHBIX MOCOOUH MIIM MO KOHCTPYKTHB-
HBIM COOOpPaKEHUSIM C Y4YETOM COOTBETCTBYIOIIMX TEXHOJIOTHYe-
CKHX 3a30pOB. DCKH3Hasi KOMIIOHOBKA MO3BOJISIET ONPENENUTh OpU-
€HTHUPOBOYHOE PACCTOSHHE MEXIY ABYMsl MOALIWIIHUKAMHM OJHOTO
Baja (MEXIy OMOPHBIMH TOYKAMH IMOJALIMITHUKOB), 3HAYEHHUE KOTO-
poro cienyer OKPYIJUTb U TE€M CaMbIM IMOATOTOBUTH PACUYETHYIO
CXeMy BaJja.

9. CocraBiieHHe pacyueTHBIX cxeM Bcex BasoB. OmnpeneneHue
CYMMapHbIX peakuuu ornop. OKOHUATENbHBIA pacyeT U noadop mon-
LIUITHUKOB, MPOBEPOYHBbIN pacueT BajiOB IO ONACHBIM CEYEHUSIM
(4epBsIKM YEPBSIUHBIX Iepenad MPOBEPSIIOT Ha KECTKOCTh C YUETOM
nporuda).

10. ITonbop cTraHmapTHBIX IIMOHOK MO OKOHYATENBHO MPHHS-
THIM JlMaMeTpaM BaJiOB U UX IIPOBEpKa Ha cpe3 U cmsTue. [lnnHa
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IIMTOHOK MMPUHUMAETCS MO MIMPUHE CTYIMHUIIBI 3y04aThIX (YepBAUHBIX)
KOJIeC.

11. BeryepurnBanue oOIIero Buaa NpuBOAa. BhraepumBaHue
o0Iero Buaa MPOEKTHPYEMOTrO peaykKTopa ¢ cobOmroaeHueM Tpedo-
BaHuit ECK/] Ha yepTexu (3aBepIuaroLuii 3Tarm MpoeKTHPOBAHMUS), B
KOTOPOM JOJUKHBI OBITH OTPaXKEHbI TAK)XKE€ BOIPOCHI CMAa3KH MOJ-
IIMITHAKOB U 3yObeB KoJyieC 3aneryieHuid. BeimonmHenue padounx
YepTeKeH Tpex AeTajeil MPOEeKTUPYEMOrO PEAYKTOpa.

12. OxonuaTenbHOe OQPOPMIICHHE PACYETHO-TIOSICHUTEIHHON
3aMUCKU U BCEX YepTekel npoekra. IIoAroroska k 3amure NpoexTa.
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5. OPTAHU3AIUA SAINUTHI KYPCOBOT'O ITPOEKTA

BrInonHeHHBIN KypCOBONM MPOEKT PELIEH3UPYETCsl MpenojaBa-
TeneM Kadenpel, mocije 4dero pomyckaercss k 3amwure. Ha samure
CTYICHT IOJDKEH MOKa3aTh 3HAHHS TEOPHH, NOJDKEH YMETb OObsc-
HUTh METOJIUKY PACUeTOB, BBINOJHEHHBIX B MPOLIECCE MPOEKTUPOBA-
HUs, 3HaTh Ha3HauUeHHe u padoTy BCEX eTayel y3JIOB, ONpeneseHue
IEWCTBYIOIUX CHJI, HANPSDKEHUH B JETANSAX, a TaKkKe OOBSICHUTH
KOHCTPYKLUIO pa3pabOTaHHBIX MM MEXaHU3MOB U y3510B. Kpome To-
ro, HEOOXOAMMO CHeJaTh KPUTHYECKHUH aHaInu3 pa3pabOTaHHBIX
KOHCTPYKLUH, yKa3aTh UX JOCTOMHCTBA U HENOCTATKH, CPABHHUTH C
IPYTUMH aHAJOTHYHBIMH YCTPOMCTBAMHU M BO3MOKHBIMU PELICHHUS-
MU, PACCMOTPETh COOPKY U PETYIHPOBKY Y3JIOB, 0OOCHOBATH BHIOOP
YCJIOBUH CMa3KH TPYIIHUXCS TOBEPXHOCTEMN.

IIpu 3ammuTe KypcOBOrO MPOEKTAa MO NETAISIM MAIIUH HYXKHO
7IaBaTh YETKHE OTBETHI HA TAKUE BOMIPOCHI, KaK OMpeaesieHHe NeHCT-
BUTEJIbHBIX M JIOMYCKAEMBIX HANPSDKEHUH B PAa3JIMYHBIX CEUEHUSIX
BaJIa; XapakTep MOBPEXKACHUS 3yObeB 3yO4aThIX M 4YEpPBAYHBIX KO-
Jiec; pacrpeneieHre HanpspKeHUH B IIIOHOYHBIX M IUTHLIEBBIX, 3y0-
YaTbIX COCOMHEHUAX, OCOOEHHOCTH pacueTa MOAIUITHIKOB KaueHUs
Ha JTMHAMHUYECKYIO TPY30MOIBEMHOCTh, 0OOCHOBaHHE BBIOOpA MaTe-
puana pneraneil, NOMYCKOB M MOCANOK, 3HAKOB IIEPOXOBATOCTH,
o0oCcHOBaHME BBIOOpa MPHUHATHIX KO3(PPHULIMEHTOB 3amaca MpOYHO-
CTH ¥ MHOTHE JIpyTHe BOIPOCHI, OTHOCSIIHNECS K KypCy HeTajei Ma-
IIKH.

KypcoBoii mpoekT oueHuBaercst nudGepeHInpPOBAHHON OICH-
koii. Ilpu OleHKe MPOEeKTa YYHTHIBACTCS KAueCTBO BBIMIOJIHEHHS
rpauuecKoil HYacTH, TPaMOTHOCTb O(GOPMIICHHS MOSICHUTENBHOM
3aIMCKU U MIPABUIJILHOCTH OTBETOB HA BOIPOCHI.
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IIpoueHTHOE COOTHOMIEHNE 00IIEro 00bEMa M 3TAIOB BBITIOJ-
HEHHsI KypCOBOTO MPOEKTa MpeAcTaBieHo B Tabmume 1.1.

Tabnuua 1.1
Taribl BRIMOTHCHUS TPOSKTHBIX padoT Yo 0T o orana tana
oobema | % obumid
1. BeiOop anextpoasurarens U oOLMA pacyer 5
MPUBOJA 25
2. Pacuer 3y0UaThIX U YEPBIYHBIX TIEpeaad pe- 20 25
JOYKTOpa
3. Pacuer nepenay ¢ ruOKOH CBSI3BIO 5
4. OpHCHTHPOBOYHBIH pacueT BajoOB, KOHCT-
pyuposanue. [Tonbop coeAMHUTETBHBIX MY]T. 10 25
Pacucr 3;1¢MCHTOB KOpITyCa PEIYyKTOPa 50
5. BeruepumBaHue 3CKU3HOM KOMIIOHOBKH pe- 10
JOVKTOpA
6. Pacuer peaxmuit omop. IloctpocHue amrop
H3rHOAOINX U KpyTamux MoMeHTOB. [loabop 8
MOJITHITHUKOB
7. Pacuer IMIMOHOYHBIX U MUIMIECBBIX COCIUHE- 75
HuH. [Iposepounsiii pacuer BanoB. Koppexru- 7 75
POBKa 3CKH3HOH KOMIIOHOBKH PEAVKTOPA
8. BrruepunBaHne COOpPOYHOro UEpTEXKa pe-
JAYKTOpa B TOHKUX JTUHUSX U €T0 COIIACOBAHUE 10
C IPEenoJaBaTEICM
9. OdopmacHue paboduero UepPTEe:Ka PEIYKTO- 10
pa. CocraBnenue crnenupuranmuu Ha cOOPOU- 10 35
HBIH YEPTEK
10. BeruepumBanue dyepTexed Aerajaed B TOH- 5
KHX JUHHSIX U WX COTNIACOBAHHE ¢ MPEHoaaBa- 5 90
TEIEM
11. OdopmieHue pabounx UepTEKEH ACTAICH 5
12. OdopmiacHue MOSCHUTCIBHOH 3alKCKH. 5 10
CJaua npoexTa Ha MPOBEPKY 100

13. 3amura KypcoBOro NpoeKTa
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6. TEMbl N BAPNAHTbI KYPCOBOI'O NMPOEKTA

Tema 1. CnpoekTupoBaTb MNPWBOA /NEHTOYHOrO0 KOHBeliepa
(puc. 6.1, Tabn. 6.1). MNMpueoa Bana 6apabaHa NEHTOYHOro KOHBEie-
pa OCyLecTBSeTCA OT aCMHXPOHHOIO 3feKTpofBuratens obuwero
MalMHOCTPOUTENLHOIO MNPUMEHEHWUA 4epe3 OTKPbITYH KAuMHOpe-
MEHHYK nepefavyy M LUWAWHAPWYECKUIA [ABYXCTYMeHYaTblii peayk-

TOop. BbIXoAHOI Ban peayKTopa coeuMHeH C BanoM GapabaHa ynpy-
roii MydToN.

a) D 6) Kroa-0,85
F JL KcyTt=0,60
n
C
e "
x W x h
0,005Lh 0,5Lh
Lh

Puc. 6.1. MpuBoA4 NEHTOYHOr0 KOHBelepa:
a - KMHemaTumudeckasa cxema; 6 - rpaduk Harpysku

Tabnuua 6.
BapuaHTbI YCOBbLIX 3HAYEHNIA
1 2 3 45 6 7 8 9 10

48 43 50 42 42 65 62 59 50 6,0

MapameTpbl

TArosoe ycunme Ha 6apabaHe

F, kH

CKopocTb ABVXeHWs neHTsl v, M/c  0,620,780,76 1,01 1,11 0,780,900,97 1,16 1,01
[JvamveTp 6apabaHa D, Mm 250 300 280 360 380 260 290 320 400 360
Epﬁgf”y"‘&' SAKPITLIXTIEPEARY £ 55 60 65 7,0 50 55 60 65 7,0
Twvn nprBoga HEPEBEPCMBHBIIA
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Tema 2. CnpoekTupoBaTb NpUBOA NEHTOYHOro KOHBelepa
(puc. 6.2, Tabn. 6.2). Mpueopg Bana 6apabaHa NeHTOYHOrO KOHBEWe-
pa OCyLLeCcTBASETCA ACUHXPOHHbIM 3eKTpOABUraTenemM o06Lero
MaLlMHOCTPOUTENLHOIO MPUMEHEHUA. BkaouaeT B cebs LuUAUHApU-
YeCKWiA ABYXCTYNEeHYaTblii COOCHbI PeayKTOpP N OTKPbITYHO LEMHYHO
nepegavy. BxofHoI Ban pefyKTopa COeAUHEH C Ba/JiOM 3/1€KTPOABU-
ratens ynpyrom mygTroia.

6) Kroga-0,80
KcyT-0,60
8
'b_
E L
Oll
0,01Lh 0,6Lh
Lh

Puc. 6.2. MpunBoAa NeHTOYHOr0 KOHBeliepa:
a - KMHematmyeckas cxema; 6 - rpaumk Harpysku

Tabnuua 6.2
BapunaHTb YMC/OBbIX 3HAYEHN]
MapameTpe! 1 2 3 4 5 6 7 8 9 10

TsArosoe ycunne Ha 6apabaHe

F kH 50 55 60 65 70 75 62 6857572
CKopocTb fBueHns neHTsl v, m/c 0,900,800,700,600,900,600,500,800,600,80
[Ounavetp 6apabaHa D, Mm 250 300 280 360 380 260 290 320 400 360
Epﬁgf”y’mb' SAKPBITBIXTIEPEAM 5 54 58 62 66 7.0 7.4 7,8 60 50
Twn npusoga HepeBePCUBHBIN
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Tema 3. CnpoekTupoBaTb NpUBOA NEHTOYHOro KOHBelepa
(puc. 6.3, Tabn. 6.3). Mpueog Bana 6apabaHa NEHTOYHOr0 KOHBeile-
pa ocCyLWecTBAAeTCA aCUHXPOHHbIM 3/7eKTpoABuratenem obuwero
MalMHOCTPOUTEIbLHOTO MPUMEHEHUA. BKaouaeT B cebs LUAnHApU-
YeCKunii TpexcTyneHYaTblli pegykTop. BxoaHoi Ban pegykTopa c Ba-
NOM 3/IEKTPOABUTATENSA M BbIXO4HOW Ban peAyKTopa ¢ Banom 6apa-
6aHa, coeiMHEHbl YNPYrMMun MydTamum.

3) 6) Krog-0,85
KcyT=0,55
F
" S
E b
0,008Lh 0,5Lh
Lh

Puc. 6.3. NMpunBoAa NEHTOYHOIO KOHBelepa:
a - KMHeMaTmyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.3
BapuaHTbI YnCOBbLIX 3HAYEHNI

MapameTpe! 1 2 3 4 5 6 7 8 9 10

TArosoe ycunme Ha 6apabaHe

. KH 54 57 6,0 63 66 70 73 7,0 6,7 64
CkopocTb fBvxeHus neHTbl v, M/c  0,500,550,600,650,700,750,700,650,60 0,55
[Junametp 6apabaHa D, MM 300 320 340 360 380 360 340 320 300 360
E’pﬁgf“y"‘ﬁb' SAKPEITBIX TIEPEAR 80 7.8 7,6 7.4 7,2 7,0 68 66 64 62
Tun nprBoga HepeBEPCHBHbIIA
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Tema 4. CnpoekTnpoBaTb NpMBOS TATOBOW nebegku (puc. 6.4,
Tabn. 6.4). Mpueoa Bana 6apabaHa TATOBOW NebeaKn OCYLLECTBNSA-
eTCA aCMHXPOHHbLIM 3/IEKTpOABUTaTENEeM O0OLWero MalMWHOCTPOu-
TENbHOr0 MpMMeHeHUs. BkatoyaeT B ce6s OTKPbITYHO KIUHOPEMEH-
HYl Mepefayvy M YepBAYHbIN ABYXCTYMNeH4YaTbll pefyKTop. Bbixog-
HOIN Ban pefyKTopa COeIMHEH C BasloM GapabaHa ynpyroi MydhToi.

[ 6)
a)
Tam .
\l-l J Krog=0,75
F—1) Kcyt=0,50
X 8
&
g s
b S
=
3:
------- 1
= T 0,01Lh 0,75Lh
Lh
"""" 1,— LIJ

Puc. 6.4. Mpusopa TAroBoi nebeaku:
a - KMHemaTumyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.4
BapuraHTbI YMCNI0BbIX 3HAYEHWIA
12 3 4 5 6 7 8 9 10

550 800 1000 900 850 950 750 700 650 600

MapameTpsl

MowmeHT Ha Basy 6apabaHa

T, Hm

YacToTa BpalLeHus bapabaHa

N, 06/MUH 45 36 30 40 45 3H 25 20 30 42
Ep}(_l)é(TCﬂy)K6bl 3aKPbITbIX Mepeaad 50 53 56 59 62 65 68 71 74 7.7
Tun npvBoga HepeBePCHBHbIiA
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Tema 5. CnpoekTupoBaTb MpPMBOJ NOBOPOTAa KOHCOMNLHOIO
KpaHa (puc. 6.5, Tabn. 6.5). MpuBog nNoBOpOTa OCYyL,eCTBAsSETCA
ACMHXPOHHbIM 371eKTpoABMraTeseM 06LLEr0 MALIUHOCTPOUTENIBHOIO
npumeHeHns. BkawuaeT B ce6s yepBAYHbLIA ABYXCTyMeHYaThbll pe-
OyKTOp. BXoaHOI Ban pegykropa COefjMHeH C BaNOM 3M1eKTpoABUra-

TeNna ynpyron myqToi.

a)

6)

Puc. 6.5. MNprBOA4 NOBOPOTA KOHCOJIbHOTO KpaHa:
a- KMHemaTtumuyeckasa cxema; 6 - rpaduk Harpysku

MapameTpbl

MowmeHT Ha Bany 6apabaHa

T, H-m

YacToTa BpalLeHus GapabaHa

n, 06/M1H

CpoK cy»6bl 3aKpbITbIX Nepeaay
L, net

Twn npusoga

22

Tabnnuya 6.5
BapuraHTb! Y/CI0BbIX 3HAYEHWIA
12 3 4 5 6 7 8 9 10

600 650 700 750 800 850 900 950 10001050
46 48 50 52 54 50 48 46 42 40

50 6,0 7,0 50 60 7,0 50 60 70 50

PEBEPCMBHBIIA



Tema 6. CnpoekTupoBaTb NpUBOA NEHTOYHOrO KOHBelepa
(puc. 6.6, Tabn. 6.6). Mpueopg Bana 6apabaHa NEHTOYHOr0 KOHBEWe-
pa oCyuLiecTBAAETCA OT aCMHXPOHHOrO 3/1eKTpOABUraTens oobuiero
MalMWHOCTPOUTENLHOIO MNPUMEHEHUA 4epe3 OTKPbITYH K/AMHOpe-
MEHHYK nepefavyy M LUWAWHAPUYECKUIA ABYXCTYMeHYaTblii peayk-
TOop. BbixoAHOl Ban peaykTopa coeguHeH C Banom 6apabaHa ynpy-
roii MygToi.

6) Krop-0,55
Kcyt=0,50
h S
0,01Lh 0,6Lh
Lh

Puc. 6.6. MpunBoAa NEHTOYHOr0 KOHBelepa:
a - KMHemaTumyeckas cxema; 6 - rpaumk Harpysku

Tabnuua 6.6
BapuaHTbI YACNOBbIX 3HaYeHUi
1 2 3 4 5 6 7 8 9 10
Tarosoe ycunue Ha neHte F, kH - 44 47 50 52 55 6,0 63 60 57 53
CkopocTb fABWKeHWsA NeHTbl v, M/ic - 0,9 0,95 1,0 1,050,900,95 1,0 1,05 0,9 0,95

MapameTpsl

[nameTp 6apaata D, M 250 280 310 340 370 400 370 340 310 280
Ep}?;"”y’mb' SAKPLITBIX NEPEAA g 75 70 65 6,0 55 50 55 6,0 65
Tvn nprBoga HEPEeBEPCYBHBbII
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Tema 7. CnpoekTupoBaTb MpuUBOJ C GECKOHEYHbIM TPOCOM
(puc. 6.7, Tabn. 6.7). Mpueog Bana 6GapabaHa ocCyLLecTBAAETCA
ACMHXPOHHbIM 371eKTpoABMraTeseM 06LLero MalWMHOCTPONTENBHOIO
npumeHeHns. BkawuaeT B cebs OTKPbITYIO PEMEHHYK nepejavy u
UMNUHAPUYECKNIA [OBYXCTYMeHYaTblil BEPTUKANbHbIA COOCHbLIA pe-

AYKTOp. BbIX0AHOW Ban pefyKTopa CoeAMHeH ¢ Basiom 6apabaHa yn-
pyron mygTroii.

a) 6) Kroa-0,80
Kcyt-0,55

B |

I_MI - m=0

0,007Lh  0.4Lh
Lh

Puc. 6.7. MpnBof ¢ 6€CKOHEYHbIM TPOCOM:
a- KMHemaTumuyeckasa cxema; 6 - rpadmk Harpysku

Tabnnua 6.7
BapuaHTbI YN1COBbIX 3HAUYEHUIA
1 2 3 4 5 6 7 8 9 10
Tarosoe ycunmne HaTpoce F, kH 50 55 60 65 7,0 75 6,2 68 575 7,2
CkopocTb aBuxeHus Tpoca v, m/c  0,600,700,800,900,500,700,400,800,400,70

lNapameTpbl

[nameTp 6apabara D, M 300 320 340 360 280 260 300 350 320 260
Epﬁ;‘TC”y’KGb' SaKPLITbIX MEPEAA 6 65 50 55 7,0 7.5 60 65 50 55
Tvn nprBoga HEpeBEePCHBHbIVA
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Tema 8. CnpoekTupoBaTb NPUBOJ NEHTOYHOr0 TpaHcnopTepa
(puc. 6.8, Tabn. 6.8). Mpusog Bana GapabaHa ocyLwecTBAseTCA
ACMHXPOHHbIM 3M1€KTPOBUraTe/ieM 06LWEro MawHOCTPOUTENBHOTO
npumMeHeHns. BkawuaeT B ce6s OTKPbITYH PEMEHHYIO nepejadvy wu
KOHWYECKO-LUANHAPNYECKUA ABYXCTYMeHYaTbIl pegykTop. Beixosa-
HOIN Ban peflyKTopa COeAMHEH C BanoM bapabaHa ynpyroin MmyqToii.

6) T Kropg-0,85
KcyTt=0,60
K
£ W
E-

0,001Lh  0,3Lh  0,4Lh
Lh

Puc. 6.8. lMpuBoL NeHTOYHOIO TpaHcnopTepa:
a - KuHemaTmyeckasa cxema; 6 - rpadmk Harpysku

Tabnuua 6.8
BapuraHTb! YACN0BbIX 3HAYEHWI

MapameTpe! 1 2 3 4 5 6 7 8 9 10
'\T""':"jAHT Ha Baty bapatara 400 500 600 700 800 450 550 650 750 850
YacToTa BpalLieHus 6apabaHa 72 63 52 43 75 76 64 56 48 40
n, 06/MuH

Epﬁgf"y’mb' SAKPLITBIX MEPEAAY 53 60 70 80 50 60 7,0 80 50 6,0

Tvin npuBoAa HepeBEPCUBHBIV
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Tema 9. CnpoekTupoBaTb MNPWBOA LEMHOTO0 KOHBelepa
(puc. 6.9, Tabn. 6.9). Mpueog Bana 6apabaHa LENHOro KOHBeliepa
OCYLLeCTBNAETCA OT aCMHXPOHHOIO 3/IEKTPOABUraTens obLwero mMa-
LWUNHOCTPOMTENILHOTO MPUMEHEHUA 4Yepe3 OTKPbLITYH KAWHOPEMEH-
HYyl nepefadyy W LWUANHAPUYECKUIA [ABYXCTYNeH4YaTbll pefyKTop.
TWX0X0AHasA CTyNeHb peAyKTOpa BbIMOJ/IHEHA C pa3fBOEHHbIM NOTO-
KOM MOLHOCTU. BbIXO4HOW Ban peayKTopa COeAMHEH C BaslOM TAro-
BOIA 3B€3J04KMN YNPYroin MygToii.

6) Kroa=0,75
Kcyt=0,35

8T =

0,001Lh  0,4Lh  0,3Lh
Lh

Puc. 6.9. MpunBoA LENHOro KoHBelepa:
a- KuHemaTtumudeckasa cxema; 6 - rpauk Harpysku

Tabnuua 6.9
BapuaHTb! YACMOBbIX 3HAYEHWIA

1 2 3 4 5 6 7 8 9 10
Tarosoe ycunue Ha Lenu F, kH 50 6,0 70 75 80 85 9,0 95 1006,5
CkopocTb gvxeHus uenn v, m/c 0,9 0,85 0,8 0,75 0,7 0,65 0,6 0,5 0,45 0,8
LLlar TArosoii Lenup, Mm 125 120 115 110 105 100 95 90 8 80
Uucno 3y6beB TAroBON 011 12 1314 1B 16 17 18 2
3BE3/104KM Z
(L:pﬁgf”y’mb' SaKPLITEIX MEPEAAY 51 60 7,0 80 55 65 7,5 50 6,0 7,0

Tvin npuBoAa HepEeBEPCUBHBIN
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MapameTpbl



Tema 10. CnpoekTupoBaTb NPMBOJA LIEMHOro TpaHcnopTepa
(puc. 6.10, Tabn. 6.10). MpuBoa Bana TAroBON 3BE3404YKM LEMHOTO
TpaHcnopTepa OCYLECTBNAETCA OT aCUHXPOHHOIO 3NeKTpojBurarte-
NnA o6LLero MaWUHOCTPOUTENBHOTO NMPUMEHEHNS 4Yepe3 LUANHAPU-
YeCcKUin ABYXCTYNeHYaTbll peayKToOp U OTKPbLITYIO LenHyK nepepa-
yy. BbicTpoxogHas cTyneHb peAyKTopa - BepTuMKanbHas. BXxofgHoi
Ban pefyKTopa COeAMHEH C BafIOM 3/1eKTPOABMraTens ynpyroin mydg-
TOM.

6) Kroa-0,70
KcyTt-0,45

O*

<

0,002Lh  0,4Lh  0,3Lh
Lh

Puc. 6.10. MNMpuBoA LUeNHOro TpaHcnopTepa:
a - KMHemaTumyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.10
BapuraHTb! YACN0BbIX 3HAYEHWI

1 2 3 4 5 6 7 8 9 10
TArosoe ycunme Ha Lenm F, kH 50 55 6,0 65 70 75 6,2 6857572
CkopocTb aswxeHns uenu v, wc - 09 0,8 0,7 0,6 08 06 0,7 0,8 09 08
LLlar TAroBoii uennp, Mm 100 150 125 200 125 100 150 200 125 150
Umncno 3ybbeB TAroBoi
3BE3I0UKN Z 8 10 7 6 9 8 6 12 11 10
Epj?é(TCﬂy)KGbl 3aKpbITbIX Nepegay 80 7.0 60 50 75 65 55 60 7.0 50

Tun npuBoAa HepeBEPCUBHBIV

MapameTpsbl
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Tema 11. CnpoekTupoBaTb MPMBOJ LEMHOr0 TpaHCNopTepa
(puc. 6.11, Tabn. 6.11). MNpuBopa Bana TArOBOW 3BE340YKU LEMHOTO
TpaHcnopTepa OCYLLEeCTBNAETCA OT aCUHXPOHHOIO 3NeKTpoaBurarte-
ns obwero MaWMHOCTPOUTENBLHOIO NPUMEHEHNS Yepe3 KOHMYEeCKO-
UMNMHAPUYECKUA [ABYXCTYMeHYaTblli pefyKTOp U OTKPbITYK Len-
Hyl nepefavy. bbicTpoxogHas CTyneHb BbiMOSHEHA C BepPTUKalb-
HbIM BanoM wecTepHU. KoHMuyeckas LWeCTepHs yCTaHOBMeHa Heno-
CpPeACTBEHHO Ha Bany 3/1eKTpojBUraTens.

6)

Kropg-0,55
KeyTt=0,50
G
E-
K
. S
)
0,016Lh 0,6Lh
Lh

Puc. 6.11. MNMpuBoA LeNHOro TpaHcnopTepa:
a - KuHemaTm4yeckasa cxema; 6 - rpadmk Harpysku

Tabnuua 6.1
BapriaHTbI YnCOBbLIX 3HAYEHNIA
1 2 3 45 6 7 8 9 10

Tarosoe ycunme Ha Lenun F, kH 50 55 6,0 65 7,0 68 6,6 64 62 58
CkopocTb ABvkeHus uennv, Mc 12 11 1,0 09 08 06 0,7 08 09 10
LLlar TAroBoii Luennp, Mm 125 150 100 150 200 80 125 150 100 80

Umncno 3ybbeB TArOBOI
3BE3004KN Z
EpﬁgTC”y’KGb' SAKPLITLIXMEPEAA 515 6,0 7,0 80 55 65 7,5 52 62 7,2

Tvin npuBoAa HepPEeBEPCUBHBIN
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MapameTpbl
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Tema 12. CnpoeKTupoBaTb MPWBOJ NMEHTOYHOTO KOHBelepa
(puc. 6.12, Tabn. 6.12). MNpueopg Bana 6apabaHa NEHTOYHOTO KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKkTpoaBuratens 06-
Wero MalwWHOCTPOUTENbHOTO MPUMEHEHUA Yepe3 OTKPbITYI Ku-
HOPEMEHHYIO Mepefayvy W YepBAYHO-LUUANHAPUYECKUIA [BYXCTYMNEH-
yaTblil peayKTop. BbicTpoXxofgHas CTyMeHb - YepBAYHAA C HUXHUM
pacnosioXeHnem 4YepBaka, TUXOXOAHAsA CTYMeHb - LUAMHApMYecKas
C pa3fBOEHHbIM MOTOKOM MOLLHOCTMN.

a) 6)
Krog—0,65
= — Keyr—0,55
I x | x |
HU } ¢
- L& _____ S K
o &
il F
D —
u 0,003Lh  0,2Lh
Lh

Puc. 6.12. MpuBoA NEHTOYHOr0 KOHBelepa:
a- KuHemaTtumuyeckas cxema; 6 - rpadmk Harpysku

Tabnuua 6.12
BapuaHTbl YACMOBbIX 3HAYEHWIA

1 2 3 4 5 6 7 8 9 10
TArosoe ycunme Ha neHte F, kH 45 4,0 35 50 45 40 50 45 4,0 56
CKopocTb ABuXeHWs neHTbl v, M/c 10 0,950,900,85 0,8 0,75 0,7 0,650,600,55
[JnamveTp 6apabaHa D, Mm 300 320 340 360 380 400 350 280 330 300
Epﬁgf"y’mb' SAKPBITLIXTIEPEARY g 75 70 65 60 55 50 55 60 65
Twvn npvBoga HEPEBEPCMBHBIIA

MapameTpbl
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Tema 13. CnpoeKTupoBaTb MPWUBOJ NIEHTOYHOTO KOHBelepa
(puc. 6.13, Tabn. 6.13). Mpueog Bana 6apabaHa NIEHTOYHOTO KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKTpoaBuratens 06-
Lero MalnHOCTPOMTENIbHOTO NMPUMEHEHMWA Yepe3 COOCHbI ABYXMO-
TOYHbI LUAVUHAPUYECKNIA PefyKTOP U OTKPbLITYIO LenHyl nepeja-
yy. BxogHoi Ban pefyKTopa COeAUHEH C BanOM 3/1eKTPOABUraTens

YAPYron mygToii.

Puc. 6.13. MpunBoAa NEHTOYHOrO KOHBelepa:
a - KuHemaTm4yeckasa cxema; 6 - rpadmk Harpysku

Tabnnuya 6.13
BapraHTbl YMCNOBbLIX 3HAYEHWIA
1 2 3 4 5 6 7 8 9 10
Tarosoe ycunve Ha neHte F, kH 54 80 55 54 31 36 83 7331551
CkopocTb ABVKeHUA ieHTbl v, M/c 11 0,7 0,95 0,9 1,451,140,450,460,95 0,5

MapameTpbl

[Junametp 6apabaHa D, Mm 350 400 450 500 450 400 350 400 450 500
Ep;);cnymﬁbl SaKPLITbIX TEpeAa 45 50 55 60 65 70 75 80 50 6,0
Tun npuBoga HEepeBEPCHBHBII
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Tema 14. CnpoekTupoBaTb NpPMBOA NEHTOYHOrO KOHBeliepa
(puc. 6.14, Tabn. 6.14). MNpueopg Bana 6apabaHa NEHTOYHOrO KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKkTpoaBuratens 06-
Wero MawWHOCTPOUTENbHOFO MPUMEHEHUA 4epe3 OTKPLITYH pe-
MEHHYI nepejayy U YepBAYHO-LUUAUHAPUYECKUIA pefyKTop. BbicT-
poxoaHas CTyneHb pPeAyKTOpa BbiIMO/HEHA C BEPXHUM Pacrnonoxe-
HUeM uyepBaKa. BbIXOLHON Ban pefyKTopa coefjHeH ¢ Banom bapa-
6aHa ynpyroi MydhTo.

6) Krog-0,65
KcyT=0,45

a)

T
T

0,002Lh  0,4Lh 0,2Lh
Lh

HI-

Puc. 6.14. NMpunBoAa NEHTOYHOr0 KOHBelepa:
a - KMHematmyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.14
BapuaHTbI YACOBLIX 3HAYEHUIA
1 2 3 4 5 6 7 8 9 10

70 65 60 55 60 65 50 60 55 65

MapameTpbl

Tarosoe ycunve Ha neHTe
F, kH

\(,:K“‘;/FQOCT"“B""K‘%”"'” TEHTEl 48 04 07 05 08 06 07 04 05 06
[nameTp 6apabaHa D, Mv 300 320 340 360 380 400 310 360 300 340
CpoK cy»0bl 3aKpbITbIX MNe-

penau L, net 6,0 50 60 50 65 55 65 55 60 50
Twn npusoga HEepeBEPCUBHBII
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Tema 15. CnpoekTupoBaTb MPMBOA NEHTOYHOrO KOHBeliepa
(puc. 6.15, Tabn. 6.15). Mpueog Bana 6apabaHa NIEHTOYHOTO KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKTpoaBuratens 06-
Wero MalWwMWHOCTPOUTENbLHOTO MPUMEHEHUS Yepe3 LUANHLPO-
YepBAYHbIA pefyKTOp M OTKPbITYH LenHykw nepegavy. BxopgHol
Ba/ pefyKTopa COefMHEH C BaJiOM 3/1eKTPOABMTaTeNs ynpyron myd-
TON. BbICTPOXOAHAA CTYNeHb peayKTopa - LWUIWHAPUYECKas BepTU-
KanbHas, TUXOXO4HAaA CTYMeHb - YepBSiYHAs C HMXKHUM pacnonoxe-

6)
Krog=0,55
KcyT=0,75
i_ -
. 1-
I_
. 0,002Lh 0,7Lh
ill =
Lh

Puc. 6.15. MpunBoAa NEHTOYHOrO0 KOHBelepa:
a - KMHeMaTuyeckas cxema; 6 - rpauk Harpysku
Tabnuua 6.15
BapraHTbl YMCNOBbLIX 3HAYEHWIA
1 2 3 4 5 6 7 8 9 10

80 7,755 75 725 7,0 6,75 6,5 6,25 6,0 575

MapameTpbl

TArosoe ycunme Ha neHTe
F, kH

CKOpOCTb [BVXEHMA NIEHTI
v, M/C

[vamveTp 6apabaHa D, Mm
Cpok cyx6bl 3aKpbITbIX Ne-
pepay L, net

Twun npueoga
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04 045 05 06 055045 0,7 0,650,75 0,6
300 320 340 360 380 400 350 300 375 325
45 50 55 60 65 70 75 80 75 7,0

HEPEBEPCMBHBIIA



Tema 16. CnpoeKTupoBaTb MPMBOJ NEHTOYHOTO KOHBEeiepa
(puc. 6.16, Tabn. 6.16). Mpueopg Bana 6apabaHa NEHTOYHOTO KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKkTpoaBuratens 06-
Wero MawWHOCTPOUTENbHOFO MPUMEHEHUA 4epe3 OTKPLITYH pe-
MEHHYH nepedayy W COOCHbIA ABYXMOTOYHbIA LWUANHAPUYECKWNI
peayKTop. BbIXoAHOW Ban peayKTopa COoefuWHeH C BanoM 6apabaHa

YMpyron mygToii.

D 6) Kroa-0,55
KcyTt=0,65

0,006Lh  05Lh  02Lh
Lh

Puc. 6.16. MpunBoAa NEHTOYHOrO KOHBeliepa:
a - KMHematmyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.16
BapuaHTb! YACMOBbIX 3HAUEHWIA

MapameTpb! 1 2 3 4 5 6 7 8 9 10
l":(o:"eyc"'”“e HATEHTE 57 38 39 40 58 57 38 35 43 42
\?K“‘;I%OCTE ABIDKEHAA IHTLL 1 ) 1,05 1,08 1,13 0,76 0,81 1,27 15 12 124

[JunameTp 6apabaHa D, Mv 325 350 375 400 275 300 425 450 325 350
CpOK Cny»6bl 3aKpbITbIX Ne-

penad L, fiet 50 55 60 65 70 75 80 60 7,0 50
Twn npusoga HEepeBEPCUBHBII
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Tema 17. CnpoekTupoBaTb MNPWBOA LIEMHOrN0 NOABECHOrO
KoHBeiepa (puc. 6.17, Tabn. 6.17). MpuBopa Bana TArOBOW 3BE3404KM
LEeNHOro KOHBelepa OCyL,ecTBASETCA OT aCMHXPOHHOrO 31eKTpo-
ABuratens o6uwero MawWMHOCTPOUTENILHOTO NPUMEHEHUS Yepe3 KO-
HUYECKO-LUNHAPUYECKNIA ABYXCTYNeHYaTbll peayKTop. BxopgHoi
Bas pefyKTOpa COeAMHEH C BaslOM 3/IEKTPOABUraTens ynpyrom myg-
TOIA.

6) Kroa-0,30
a) KcyT=0,70

0,003Lh 0,15Lh 0,25Lh
Lh

Puc. 6.17. MpuBoA LENHOro NoABECHOr0 KOHBeliepa:
a- KuHemaTmuyeckas cxema; 6 - rpadmk Harpysku

Tabnuua 6.17
BapuaHThI YNCOBbLIX 3HAYEHNIA
1 2 3 4 5 6 7 8 9 10

Tarosoe ycunme Ha Lenmn F, kH 30 31 32 33 34 35 36 37 38 39
CkopocTb avkeHus uenmv, mc - 0,7 08 09 10 11 11 1,0 09 08 0,7

MapameTpbl

LLlar TAroBoii Luennp, Mm 80 80 80 80 80 100 100 100 100 100
Uucno 3y6beB 3Be3L04KN Z 6 6 6 7 7 7 8 8 8 8
Epg;"”y’mb' SAKPLITLIX MEPEAA 70 60 7,0 80 7.5 65 7.5 72 62 7,2
Tun npuBoga HepeBepCHBHbIi
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Tema 18. CnpoeKkTupoBaTb MPUBOJ NEHTOYHOrO KOHBelepa
(puc. 6.18, Tabn. 6.18). MNMpusopg Bana 6apabaHa NEHTOYHOTO KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKkTpoaBuratens 06-
Wero MalnHOCTPOUTENbHOIO NPUMEHEHUS Yepe3 TPEeXCTYMNeHYaThl i
UUAMHLPUYECKUA pefyKTop. BbICTPOXOAHAas CTymneHb pefykTopa -
UMAMHApMYecKan BepTuKanbHas. BeixogHOW Ban pedyKkropa coefu-
HeH c Baslom 6apabaHa v BXOA4HOW Ban - C BasOM 3/1eKTpPoABUratens
ynpyrumm mydramu.

a) 6) KFOA-O,SO
KcyTt=0,80
o s
S b
b
0,002Lh 0,7Lh
Lh

Puc. 6.18. MpunBoAa NEHTOYHOrO0 KOHBeliepa:
a - KuHemaTmdeckasa cxema; 6 - rpadmk Harpysku

Tabnuua 6.18
BapuaHTb! YACMOBbLIX 3HAYEHWIA
1 2 3 4 5 6 7 8 9 10

52 61 62 76 73 41 41 37 61 42

MapameTpbl

Tarosoe ycunve Ha neHTe
F, kH

\?K“‘:/F(’;OCTE ABIDKEHR IBHTL! 1 13 0,93 0,88 0,68 0,68 1,13 1,08 112 0,63 0,88
[nameTp 6apabaHa D, Mv 300 320 340 360 380 360 340 320 300 360

CpoK Cy>0bl 3aKpbITbIX MNe-
pepau L, niet 62 64 66 68 70 72 74 76 78 80

Tvn npuBoAa HepPEeBEPCUBHBIN
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Tema 19. CnpoekTupoBaTb MPWUBOJA NEHTOYHOTO KOHBelepa
(pmc. 6.19, Tabn. 6.19). Mpueog Bana 6apabaHa NIEHTOYHOINO0 KOH-
Beliepa ocyLlecTBAAeTCA OT aCMHXPOHHOrO 3neKTpoaBuratens 06-
Lero MalwWHOCTPOUTENbHOTO MNPMMEHEHUS 4epe3 ABYXCTyMneHua-
Thlli KOHUYECKO-LUANHAPUYECKUI PEefYyKTOP U OTKPbLITYH LEMHYIO
nepepavy. BxofHoI Ban pefyKTopa COeAUHEH C Ba/siOM 3/1€KTPOABU-
ratens ynpyrou myqToia.

Puc. 6.19. MpuBoAa NeHTOYHOr0 KOHBelepa:
a- KuHemaTumuyeckas cxema; 6 - rpaduk Harpysku

Tabnnua 6.19
BapraHTbl YACNOBbIX 3HAUEHWIA
1 2 3 4 5 6 7 8 9 10

30 325 35 375 40 425 45 475 50 525

NapameTpbl

Tarosoe ycunue Ha neHTe
F, kH
TCb'f?/p‘;f/ch“B”’Ke””” MW 15 125 11 10 09 08 07 06 05 04
[Jvametp 6apabaHaD, mm 350 325 300 275 250 225 200 300 325 350
CpoK Cy>»6bl 3aKPbITbIX

nepenay L, fiet 50 60 70 80 50 60 70 80 50 60
Twn npusoga HepeBEPCUBHBII
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Tema 20. CnpoeKTupoBaTb MPWUBOJ NMEHTOYHOTO KOHBelepa
(puc. 6.20, Tabn. 6.20). Mpueopy Bana 6apabaHa NEHTOYHOIO KOH-
Beliepa OCyLLeCTBNAETCS OT aCMHXPOHHOTO 3NMeKTpoABuraTens 06-
Wero MaWwMWHOCTPOUTENbHOTO NPUMEHEHWUA 4epe3 LUJAUHAPO-
YepBAYHbIA pPefyKTOP ¥ OTKPbITYI LEMnHyK nepegady. boicTpoxopa-
Hasg CTyneHb peAyKTopa - UWAUHAPWYECKas BepTMKanbHas, TUXO-
X0fHas CTyneHb - YepBAYHAA C HMKHUM PacnofioXXeHNeM YepBsaKa.
Bx0ofHOW Ban peaykropa COefVHEH C BaJioM 3/1eKTpOABUraTens yn-
pyroin MmyqToia.

6)
Kroga-0,30
KcyT-0,40
C
E-
K
t-
®
0,003Lh 0,25Lh
Lh
>
D
Puc. 6.20. MpuBoA4 NEHTOYHOIO KOHBeMepa:
a - KMHematuyeckas cxema; 6 - rpauk Harpysku
Tabnuua 6.20
MapaveTpbI BapuaHTbl YACNOBbLIX 3HAYEHWIA

1 2 3 4 5 6 7 8 9 10

TAroBoe ycunve Hafelte o 19 79 50 60 69 55 60 7.0 50

F, kH
SK&%"C“ ABIDKEHIA IEHTB ) o5 (930 0.35 0,40 0,45 0,50 0,55 0,60 0,65 0,70
[Jnametp 6apabaHa D, Mm 250 275 300 325 350 375 400 425 450 475

CpoK Cy>k0bl 3aKpbITLIX Me-
penau L, net 45 50 55 60 65 60 55 50 55 50

Tvn npuBoAa HepeBePCHBHbIIA
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Tema 21. CnpoekTupoBaTb NpPWBOJ LIEMHOr0 KOHBelepa
(puc. 6.21, Tabn. 6.21). NMpueopg Bana 6apabaHa LEMHOro KOHBeliepa
OCYLLeCTBNAETCA OT aCUMHXPOHHOIO 3/IEKTpOABUTraTens obuero ma-
WNHOCTPOMTENBHOTO MPUMEHEHMWA Yepe3 LUANHAPUYECKUI ABYX-
CTyneH4YaTbll pefyKToOp W OTKPbLITYO LernHylo nepegadyy. Tuxoxog-
Has CTyneHb pefyKTopa - LUWAWHAPWYecKas pa3fBoeHHas. BxogHoi
Ban pefyKTopa COeAMHEH C BafIOM 3/1eKTPOABMIaTens ynpyron myd-
TOW.

) . 6) Kroa—0,30
Key—0,70
13=n
X1 X C
S
n

0,003Lh 0,15Lh 0,25Lh
Lh

Puc. 6.21. MpunBoA LENHOTO KOHBElepa:
a - KuHemaTmuyeckasa cxema; 6 - rpaduk Harpysku
Tabnnua 6.2
BapuaHTbI YNCOBbLIX 3HAYEHNIA
1 2 3 4 5 6 7 8 9 10
TArosoe ycunme Ha Lemvn F, kH 49 54 59 64 69 74 61 6,7 57 7.1
CkopocTb auxeHus uenn v, m/c 0,950,850,750,65 1,05 1,150,550,850,65 0,85

MapameTpbl

LLlar TArosoii Lenup, Mm 95 145 120 195 120 95 145 195 120 145
Uucno 3y6beB TAroBOW LIENK z 9 11 8 7 10 9 7 13 12 11
Epﬁgf“y"‘ﬁb' SAKPLITLIXMIEPEAA 60 50 7,0 80 65 55 7,5 60 50 7,0
Twn npuBoaa HEPEBEPCMBHBIIA
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Tema 22. CnpoeKTupoBaTb MPWUBOJ NMEHTOYHOTO KOHBelepa
(puc. 6.22, Tabn. 6.22). Mpueopy Bana 6apabaHa /MIEHTOUYHOINO KOH-
Beliepa OCyLLeCTBNAeTCS OT aCMHXPOHHOrO 3NeKTpoABuratens 06-
LWero MaWwWmnHOCTPOUTENbHOTO NPUMEHEHNSA Yepe3 LUANHAPUYECKNIA
ABYXCTYMNEHYaTbll  pefyKTOp UM OTKPbITYH LenHyl nepegauy.
BxofHOW Ban peayktopa COefuHeH C BaJioM 371eKTPOABUraTens yn-
pyron MmyqToii.

6) Krog—0,85
KcyTt=0,60

Ix

0,005Lh 0,5Lh
Lh

Puc. 6.22. MpuBoAa NeHTOYHOr0 KOHBeliepa:
a - KMHematmyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.22
BapuaHTbl YNCNOBbLIX 3HAUEHWIA
1 2 3 4 5 6 7 8 9 10
TArosoe ycunume Ha Tpoce”, kKH 44 63 54 78 65 43 33 39 55 45
CKopocTb ABIdKeHWs Tpoca v, M/c - 1,150,95 0,9 0,7 0,7 1,15 11 1,150,65 0,9

NapameTpbl

[naveTp Gapaara D, MM 300 320 340 360 380 360 340 320 300 360
Epﬁgf”y"@b' SAKPLITEIX NEPEAAY 75 65 55 75 65 55 7,5 65 55 7,5
Tun npuBoga HEpeBEPCMBHbI]
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Tema 23. CnpoekTupoBaTb NpPWBOJA LEMNHOT0  KOHBelepa
(puc. 6.23, Tabn. 6.23). MNpueopg Bana 6apabaHa LEMHOro KOHBeliepa
OCYLLeCTBNAETCA OT aCMHXPOHHOIO 3/IEKTPOABUraTens obLwero mMa-
LWUINHOCTPOMTENLHOTO MPUMEHEHMWA Yepe3 LUANHAPUYECKUI ABYX-
CTYyneH4YaTbll pefyKTOp M OTKPLITYIO LenHyl nepegady. Tuxoxop-
Has CTyneHb pefyKTopa - LUWAMHAPWYecKas pa3fBoeHHas. BxogHoi
Ban pefyKTopa COeAMHEH C BafIOM 3/1eKTPOABMIaTens ynpyron myd-
TOW.

a) 6) Kroa-0,30
Kcy1=0,60

0,003Lh 0,5Lh
»>
Lh

Puc. 6.23. NMpuBoA LENHOTo KOHBelepa:
a- KuHemaTtumuyeckasa cxema; 6 - rpadmk Harpysku

Tabnnua 6.23
BapraHTb! YMCNI0BbIX 3HAYEHWIA
1 2 3 45 6 7 8 9 10

Tarosoe ycunme Ha Lenn F, kKH 10 1 12 13 14 15 16 17 18 19
CkopocTb guxenus uenn v, m/c - 0,300,350,400,450,500,300,350,400,450,50
LLlar TAroBoii Lenunp, Mm 80 80 100 100 125 125 100 100 80 80
Uucno 3y6beB 3Be3004KN Z 7 8 9 107 8 9 10 7 8

EpOK CNy>6bl 3aKPbITIX Nepesay 60 60 60 60 65 65 65 62 62 6.2
, neT ) 1 H H 1 1 1} ) ) 1

Tvn npuBoAa HepeBepPCHBHbIiA

MapameTpbl
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Tema 24. CnpoekTupoBaTb NpPWBOJA LEMNHOT0 KOHBelepa
(pnc. 6.24, Tabn. 6.24). Npueoa Bana 6apabaHa LLEMHOro KoHBeliepa
OCYLLeCTBNAETCA OT aCMHXPOHHOTO 3/IEKTPOABUTraTens obLWero ma-
LWUMHOCTPOMTENBHOTO NMPUMEHEHNA Yepe3 LUANHAPO-YepBAYHbIW pe-
OYKTOpP M OTKPbLITYH LenHyl nepegavy. BxopHol Ban pegykrtopa
COEINHEH C BaNOM 3NEKTpOABMraTens ynpyroin My®qToi.

Puc. 6.24. MpunBoA LENHOTO KOHBElepa:
a - KMHematmyeckas cxema; 6 - rpauk Harpysku

Tabnuua 6.24

BapuaHTbI YMCN0BbIX 3HAYEHWIA

MapameTpb! 12 3 456 7 8 9 10
'\T""':"_iAHT Ha Barty Gapatana 600 650 700 750 800 850 800 750 700 750
YacToTa BpalLieHusl TAroBolA 38e3- 53 57 55 54 50 52 57 64 71 68
[0YKM N, 06/MUH
EpOK CNy>KObl 3aKPbITLIX Nepeaay 50 60 70 80 50 60 70 80 50 6.0

, neT 1 ’ ’ ) ) ’ ’ ) ) ’

Tun nprBoaa HepeBEePCUBHBIV
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Tema 25. CnpoekTupoBaTb NpuBOL TONKaTens BbIPyOHOIA
MalwmnHbl (puc. 6.25, Tabn. 6.25). MpuBog TONKaTeNA OCYL,ECTBNAET-
CA aCMHXPOHHBIM 3M1EKTPOABUTaTE/IeEM 0OLWEro MawWHOCTPOUTENb-
HOro NpUMeHeHUs. BkioyaeT B ce6s YepBAYHbIA ABYXCTYNEHYaThI A
pefykTop. BbicTpoXoAHaA CTyneHb pefyKTopa - C BEPXHUM pacno-
NOXEHWEM 4YepBsiKa, TUXOXOAHAA CTYNEHb - C HUXXHUM pacnosoxe-
HUeM uepBsika. BxogHo Ban pefyKTopa COefMHEH C BanOM 3/eK-
TpoaBuraTens ynpyroi MydToi.

6) Krog-0,70

Kcy1=0,45

0,002Lh 0 4Lh, 0,3Lh
Lh

Puc. 6.25. MpunBoAa TonKaTens Bblpy6HON MaLIUHbI:
a - KuHemaTmuyeckasa cxema; 6 - rpaduk Harpysku

MapameTpbl

MOMEHT Ha BaJTy LLIECTEPHU peey-
Hoin nepepaun T, H-m

YacToTa BpaLLeHusl LLIECTEPHM pe-
€YHOI Nepeaaum n, 06/MMH

CpokK cny»6bl 3aKpbITbIX Nepesaq
L, net

Twn npueoga
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Tabnuua 6.25
BapuaHTb! 4U1CNOBbIX 3HAUYEHUI
1 2 3 4 5 6 7 8 9 10

550 650 750 850 600 700 800 575 675 775
55 46 40 50 55 45 35 80 70 60

50 52 54 56 58 60 62 64 66 68

PEBEPCYBHbIIA
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MpunoxeHne 1

OdopmMneHne TUTYNIbHOTO MCTa NOSAICHUTENbHON 3annCKm

ToMcKuiA rocyaapCTBEHHbIN
ApPXUTEKTYPHO-CTPOUTENbHbI YHUBEpcUTeT

Kadegpa npuknagHon mexaHUKu
1 MaTepuanoBefeHus

Mpn6o0 NeHTOYHOro KOHBelepa

PacueTHO-NosAiCHMTeNbHas 3anucka K Kypcaiiomy
NPoeKTy Mo AucumnaunHe “[letanu MawwuH”

20 5

BbINOAHWUA CTYAEeHT (Ne rpynnbi, ®.1.0.)

PykoBoauTesnb npoekrta (momkHocTb, ®.1N.0.)

Tomck 200



MpunoxeHwne 2

185

Ta

Mposepun
Xpwmp.

20

Puc. M.2.1. OCHOBHas HagnNucb ANA YyepTexein n cxem. dopma 1

20 185
7,10, 23 15 10 15 15 20

PykoBog.
Mpunan

j<owngE

Puc. M.2.2. OCHOBHas HafgNMUCb AN11 TEKCTOBbIX KOHCTPYKTOPCKMNX
[OKYMeHTOB (NepBblii NAK 3arnaBHbliA AnCT). dopma 2

20 185 5
7 10 23 15 10 10
wer G
r
X Vv Jier  Ne pokym.  Mogn.  [JaTa 0

Puc. 1.2.3. OcHOBHasA HaAMUCb 419 TEKCTOBbIX KOHCTPYKTOPCKUX
LOKYMeHTOB (mocneaytouime nuctol) dopma 2a
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8x5=40

&S=5

46

66 8 70 63 10
"S5H A

3

| 81  OG6osHauenue HaumeHosanne 1

By

11

‘W EM  Ne gokym  TMognuch
Paspab.
Pykosog.

[
Mpunsan

H.KOHTp.

Puc. M.3.1. 3arnaBHblii NUCT cneyngpukaymum

O603HaueHune HanmeHoBaHue

YV vV AL

1 1
M uma JRooM 1M Tara

Puc. M.3.2. NMocneaytowme nUCTbl cneyndukaymm

1

MpunoxeHne 3

22

Mpume-
yaHue

WHIbWA Ninct 1 Jluctos 1

Mpume-
YaHve

fluent



MunHucTepcTBO 06pasoBaHUA Poccuiickon defepaumu
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NMMEHWN T'ATAPVHA 1O.A.

OHIENbCCKUN TEXHONOTMYECKUN MHCTUTYT (PUNTNAN)

OETAJTNN MALWLVH
(OCHOBbI NMPOEKTUPOBAHWA)

MeToanyecKne ykasaHusa 1 3aaHus
Ha KypcoBoW NpoekT (paboTy)

Caparos, 2014



Jleranu mamuH (OCHOBBI MPOEKTUPOBAHWA). METOAMYECKME YKA3aHWS M 3aJaHHs Ha
KyPCOBOM poeKT (padoTy) A CTYIEHTOB OYHOM M 3a0uHOU Popm 00yuenus/ Coct. JL.H.
[Torexuna.- CaparoB. HW3p-Bo (CaparoBCKOro TOCyJIapCTBEHHOIO  TEXHHYECKOTO
yHuBepcuteTa umenu ['arapuna 10.A., 2014.-46 c.

MeTtoauueckue yKazaHusi COCTABIIEHBI ISl CTYIEHTOB BeeX (popM 0OydeHUs BCEX
MEXAHUYECKUX HAMPABJICHUA, BHITOJHIOMMX KYPCOBOUM MPoeKT (padoTy)

mo kypcy «Jeramm w™ammH» W «OCHOBBI  TPOCKTHPOBAHMS». B yka3zaHMsX
paccMarpuBarOTCs ILENIb, COACP)KAHUE W TIOPAAOK BBIIIOJIHEHUAS KYPCOBOIO IIPOEKTA,
JAI0TCd  HEOOXOAUMBIC PEKOMEHJAIMU MO0 BOMPOCAM MPOCKTHUPOBAHUS, MPHUBEICHBI
3aJaHus HA KYPCOBOM ITPOEKT.





