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Pa604ml npOrpaMMa COCTaBlleHa B COOTBeTCTBHI1 C focy)],apCTBeHHblM 06pa30BaTeJlbHbIM CTaH

IlapTOM BblCWerO npocPeCCI10HaJlbHOrO 06pa30BaHI151 (YTBep)l()]'eH npHKa30M MI1HHCTCpCTBa 06pa30B8HI1l1 

POCCl1i1cKOH <De)],epaUI1I1 OT 27.03 .2000 r. N2 213 TCxI)],c). 

Pa604a51 nporpaMMa COCTaBneHa aBTopaMH: 

OT4eCTBO Ylf.3BaHl1e Y4. CTeneHb .D:OJl)f(HOCTb 

KapaCHK ApKa)]'HH neHUHOHOBl-flf 

fa60B 

Pa60ya51 nporpaMMa 0)]'06peHa Ha 3ace)],aHHH KacPe)],p: 

3ace)],a- HOMep cbl10 
PeweHHe KacPe)]'pbl

npoToKona 3aB.KacP. 

l~'''-~~====::======F'~===--i====F=========F---::~~=~==~~0 
i I I.T.yp611Hbi 11 1'1.10 102. t O)]'06PI1Tb nporpaMMy
1~)],BHraTelll1 

Pa604a51 nporpaMMa 0)]'06peHa Ha 3ace)],aHHI1 MeTo)],H'lecKoi1 KOMI1CCHI1 Ten:w:mepreTHLlecKoro 

cl>aKynbTeTa / 

I~!I XII 2010 r., npoToKon N2~f1 

----'--./=---

HaYaJlbHI1K OT)],ena pecypcHoro 

~g' 
06ecne4eHH5I 06pa30BaTenbHblx nporpaMM l1.0T ______H.H.ToponoBa 

AHHOTAIJ.I15I CO.D:EP)J{AHI1JJ ,D,J1Cl1.I10JII1Hbl 

)lI1CllHIlJlHHa «KmlcTpYHpoBaHHe .D:BC» nOCB5Iwerla H3yyeHI1IO BonpocoB, CBWlallllblX C npOeKTI1' 

pOBaHHcM )],BHraTe:lei1 BHyTpeHHero crOpaHH5I. PaCCMaTpl1BaeT KOMW1CKC rcopcTHLICCKl<lX 3HaHI111 H 

npaKTH4ecKH BonpocoB, CBH3aHHblX C KOMnoHoBKoH )],BHraTeneH, )],I1HaMH4eCKHM 11 npOYHOCTHblM aHaJlH

30M HX MeXaHI13MOB H )],eTaJleH, a TaK)l(e C 06ecne4eHHeM 3a)],aHHh1X pecypca 11 !-ta.ne)l(Hocn1. 



1. U;EJIH H 3N(AqH ,IJ;HCU;HTIJIHHhI 

IJ,emI )J,HClI,HlIJIHHbI 3aKJIIOqaIOTC5I B CJIe)J,YIOllI,eM: 

- 113yqeHHe YCTpoifcTBa H pa60TbI ):(BHraTeJIeH, KOHCTPYKf(VI VI oc [10 BllbIX y'3

JIOB H MexaHH3MOB )J,BHraTeJIeH Pa3JIHqHOrO Ha3HaqeHH5I; 

- npHo6peTeHHe HaBbIKOB B lIO)J,XO)J,e K KOMlIOHOBOQHbIM peIllCI-IJ15IM llpI1 llpO

CKTHpoBaHHH HOBbIX )J,BHraTeJIeH; 

- lIpHo6peTeHHe 3HaHHH H HaBbIKOB )J,JI5I peIIIeHH5I 3a)J,aQ KHHeMaTHKH H IJ,H

HaMHKH KPHBOIIIHlIHo-IIIaTYHHoro MexaHH3Ma H MexaHH3Ma ra30paCrrpel(Cnel'rJur; 

- H3YQeHHe MeTO)J,OB rrpOQHOCTHOro aHaJIH3a ,lJ;BC; 

- lIpHo6peTeHHe lIpaKTHQeCKHX HaBbIKOB KOHCTpYHpoBaHI15I I1 llPOLlIIOCTILOI'O 

allaJIl13a ,lJ;BC

2. MECTO ,IJ;HCU;HTIJIHHhI B CTPYKTYPE OOTI 

2.1. 	 Memi)ucu,ulVlullapllble C6R3U C o6ecnellu6alOlUrUMu (npei)Mi)ylUrUMU) 
()ucu,unJlUllaftlU 

Kypc «KOHCTpYHpoBaHHe ,lJ;BC» 51BJI5IeTC5I CrrelI,HaJIH311pOBaIIIloH )J,I1CIJ,I1IlJII1

HOH. ,lJ;JI5I H3YQeHH5I )J,HClI,HlIJIHHbI cTY)J,eHTbI )J,OJI)KHbI 6bITb nO):(J'OTOBJICHbI H 

HMeTb 3HaHH5I lIO TaKHM )J,HClI,HlIJIHHaM KaK «,lJ;eTaJIH MaIIIHH», «11H)KCHCpHa51 rpa

cpHKa», «TeopeTHQeCKa51 MexaHHKa», «COlIpOTHBJIeHHe MaTepHanOB». 

2.2. 	 Memi)ucu,unJlUllapllble C6R3U C o6ecnellu6aeMbiMu (nOCJlei)ylOll(ll~Hll) 
i)ucu,unJlUllaMU 

«KOHCTpYHpOBaHHe )J,BHraTeJIeH BHYTpeHHero crOpaHH51» 5IBJI5ICTC51 6a10BbiM 

KYPCOM lIepe)J, H3YQeHHeM TaKHX )J,HClI,HlIJIHHaMH KaK: «,lJ;HHaMI1Ka ;umraTeneH», 

«3KCrrJIyaTalI,H5I ,lJ;BC», «ilclIbITaHH5I ,lJ;BC», «Ha)J,e)KHOCTb H )J,l1arHOCTI1Ka ,lJ;BC». 

3. TPEEOBAHJI.H K PE3YJIhTATAM OCBOEHII5J )1,lfCI~HnJU1HhJ 

3.1. 	 IIepellellb fjJOpMupyeMblX KOMnemellu,uu 
rIpolI,ecc 113YQeHH5I )J,HClI,HlIJIHHbI HalIpaBneH Ha <pOpMl1pOBalIl1C CJICIWIOll~I1X 

KOMlIeTeHlI,HH: 

- clIoco6HOCTbIO HClIOJIb30BaTb lIOJIYQeHHbIe 3HaHH5I I1 lIpaKTw-recKHe HaBbfKYl 

B 06JIaCTH lIpo<peccHOHaJIbHOH )J,e5lTeJIbHOCTH; 

- cnoco6HoCTbIO aHaJIH3HpOBaTb eCTecTBeHHoHaYQHYIO CylJ~1I0CTb IIpo6JICM, 

B03HHKaIOllI,l1X B xO)J,e lIpo<peccHoHanbHoH )],e51TeJlbHOCTI1; 
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- CnOC06HOCTblO HCnOJIb30BaTb 3HaHHe TeOpeTUqeCKHX OCHOB Cl>YIlKIU10HMPO

BaHH5I: ,[(BC H MeTO)J.OB npOt.IHOCTHOrO aHaJIH3a HX OCHOBHblX )lCTaJl(,~M Vf Y3JI0B B 

::mepreTHt.IeCKHX MaIIIHHaX H YCTaHOBKaX rrpOcpeCCHOHaJIbHOH )J.e5l:TeJIbHOCT11; 

- CrrOC06HOCTblO HCnOJIb30BaTb COBpeMeHHbIe MeTO)J.bI rrpOCKTI1pOBaH1151 

rrOpIllHeBbIX )J.BHraTeJIeH BHYTPeHHerO CrOpaHH5I: )J.JI5I: paJpa60TK11 KOHKYpeHTOCnO

C06UhIX 3HepreTHt.IeCKHX YCTaHOBOK C rrpOrpeCCHBHbIMH rrOKa1aTeJI5tMl1 KaYCCrBa; 

rOTOBHOCTblO HCrrOJIb30BaTb )J.OCTIDKeH11J{ COBPCMCIIHOrO J-U3HraTCJICCTPOC

HH5I: H rrepe)J.OBbIX TeXHOJIOrHH B HaYt.IHO-HCCJIe)J.OBaTeJIbCKHX pa60Tax. 

B pe3YJIbTaTe OCBOeHH5I: )J.HCD;HnJIHHbI CTY)J.eHT )J.OJI)I(eH: 

3namb: 
- YCTPOHCTBO ,[(BC PaJJIHt.IHbIX THnOB H HaJHat.IeHHH; 

- OCHOBHble npHHD;HnbI KOHCTpYHpOBaHH5I: )J.BHraTeJIeH H HX Y3JIOB; 

MCTO)J.hI peIIICII115I 3a)J.at.I KHHCMaT11KH 11 )lHHaM11K11 Kp11BOIlH11IIIo-nraTymroro 

11 raJopacnpe)J.eJIHTeJIbHOrO MeXaHH3MOB; 

- MeTO)J.bI npOt.IHOCTHOrO aHaJIH3a OCHOBHbIX )J.eTaJIeH )J,BC. 
YMemb: 

- Ha npaKTHKe peIllaTb 3a)J.at.IH KHHeMaTHKH, )J.HHaMHKH H ypaBI-roBeIIJHBaH1151 

,[(BC; 
- onpe)J.eJIHTb CHJIbI 11 MOMeHTbI, )J.eHCTBYIOI:o;He Ha )J.eTaJI11 )J.BnraTCJI5t, np0113

BO)X11Th npOeKTHpOBOt.IHble H npOBepOt.IHble paCt.IeTbI )J.eTaJIeH Ha npOLIIIOCTh; 

BbIllOJIHHTb KOMnOHOBKY )J.B11raTeJI5I: 11 pa3pa6aTblBaTh KOHCTpyKI~l1IO OCHOB

HbIX )J.eTaJIefi )J.BHraTeJIH B 06'beMe 3CKH3HOrO rrpOeKTa; 

BltaOemb: 
- 3HaHH5I:MH B 06JIaCTH COBpeMeHHbIX MeTO)J.OB paCt.IeTa TenJIOBOrO 11 Hanp5l

)KeHHO-)J.ecpOpMHpOBaHHOrO COCT05l:HHH )J.eTaJIeH ,[(BC; 

- 3HaHH5I:MH no 06I:o;eH xapaKTepHCTHKe H cneD;11cpHKe CATIP )umraTeJlei1; 

- 3HaHHHMH 06 YCTpoHcTBe H pa60Te ,[(BC HeTpa)J.HD;11oHHbIX cxeM; 

-3WlI(J1HMI1 0 ncpCnCKTI1BaX pa~m11T1151lumraTc~IHx BuyrpcHIlcro cmpamuL 

4. OlibEM ,L(UCU;UIIJIUHLI U BU,L(LI yqEIiHOll PAIiOTbl 

BH)J.bI Yt.Ie6HOH pa60TbI no )J.HCD;HnJIHHe H CPOPMbI HTorOBoro KOHTPOJl51: 3Ha

I-IHH, cooTBeTcTBYIOI:o;He )J.aHHoH 06pa30BaTeJIbHOH nporpaMMe, C pa16J1BKOM 06'b

eMa pa60TbI no t.IaCaM H ceMecTPaM )J.JIH cooTBeTcTBYIDI:o;HX CPOPM 06Y'IeHl1H npJ1

BC1(eHf>I B Ta6JI. 4.1. 

http:MeTO)J.OB
http:3a)J.at.IH
http:MeTO)J.bI
http:MCTO)J.hI
http:MeTO)J.bI
http:MeTO)J.OB
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Ta6Jlill.l,a 4.1 - Tpy)],oeMKocTh )],MCl.l,MIInMHhl B aKa)],eMMlfeCKI1X '1acax )(JI.H OlfHOH 

cjJOpMbl o6YQeul151 

-"~.~ 

BM)], yqe6HOM pa6oThI, cjJOPMhI KOHTpOJUI Bcero, YQC6Hhle ceMe

qac. CTphl 

06m,3D Tpy~oeMKoCTb DO y~e6HOMY 
292 6 7 8 

IlJl3HY 

~)!!!!Qpnhlc 3aIJDTlUI: 187 6 7 8- --- --
JleKIJ,IU1 (fl) 119 6 7 8 -
ilpaKTMQeCKMe 3aH.HTlUI (TIP) 34 6 7 8 ---- . -~-~-,--

JIa6opaTopHhle pa60ThI (JIP) 34 - 7 8 
,-"." .._,--

CaMoCTODTeJlbHaD pa60Ta (CPC): 105 6 7 8 
----

KOJI-BO KOHT. Meponp. 1 - - 8 
--

ofi'beM, B '1acax 34 - - 8 
-

(KIT)KYPCOBOH rrpol 34 - 8
1 - - - '---f- , -,---

11o,iJ,roToBKa K ay,ll. 3amrnI5IM 71 6 7 8 
I 

- - - -

I BOA npoMemyTO'lHOrO KOHTpOJUI 
1----- - i ~- -

3aqeT (3) 3 6 -
1------- - -

3K3aMeH (3) 3 - 7 8 
..""-- -~ -

TpY.llOeMKOCTb B 3a'leTHblX eJlHHHuaX ie _.._- ,,--

5. CO)),EPlKAHHE )1,HCII,HnJIHHhl 

5.1. Cooep:Hcauue pa30ello8 OUCl(UWlUUbl 

5.1.1 BBe~eHHe. 

U,eJIh M 3a)],aQM )],MC[(MllJIMHhI. 0630P pa3BHTH.H )],BHraTeJIeCTpOeHH5!. HanpaB

JICIIlUI pa1BMTH5! )],Bl1TaTeJIeCTpOeHIUI H 3a/l,a1IH CT05!IIXHC IICPC)_( OTClfCCTBeHHbIM 

)],BHraTeJIeCTpOeHHeM. 

5.1.2 06m,ee YCTPOHCTBO H OCHOBHble nOKa3aTeJlH ~BHraTeJICii BUYTPCIIIICI'O 

cropaHHD ()1.BC). 

06II1.ee YCTPOHCTBO nopIIIHeBhIx ,ll,BC. OCHoBHhle llOKa3aTCJII1, xapaJ<Tcpl1

3yloIl~Me cOBepIIIeHcTBo KOHCTPYK[(HH )],BHraTeJUI. KJIaccmlmKal.l,H5! )~BC. 

5.1.3 KHHeMaTHKa KpHBomHDHo-maryHHoro MexaHH3Ma 

THIIhI KillM. KHHeMaTHKa [(eHTpaJIhHOrO KillM. KHI-IeMan'IKa J-(C3aKCl1nJ)ITO

ro KillM. Oco6eHHocTH KillM C npHl.l,enHhIM IIIaTYHoM. IIorpeiliHocTb paCYCTOB 

KHHeMaTHKH. 

http:06II1.ee
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5.1.4 CUJloBoii aHaJlU3 MexaHU3MOB 

OCHOBHbIe ClinOBbIe cpaKTopbI, paCLfeTl1hIe pe)l(l1Mhl 11 1l0JIO:tKC]!H51 MexaHH3

Ma. IlpIIBe)]'eHlle Macc )],Bll)l(YIll,llXC5I )],eTaJIeH KillM. CllJlbI )],aBJIeHll.H ra30H. CllJIhI 

llHepI(llll. CYMMapHble CliJIbI II MOMeHTbI, )],eHcTBYJOIll,lle B KIIIM. BCKTopHble 

,ll,llarpaMMbI CllJI, )]'eHcTBYJOIll,llX Ha IlleHKll II nO)],IllllnHllKll KonCHlfaToro sana. 

,L(llarpaMMbI ll3Hoca IlleeK KOJIeHqaTOrO BaJIa. KpyuIIll,lle MOMeHTbI nepe;J,aloIUHe

C5I Ille:H:KaMll KOJIeHqaTOrO BaJIa. 

5.1.5 HepaBlioMepnocTb qaCTOTbI Bpall.enuB BaJla r.BuraTeJlSl. PaCI{CT Maxo

BUKa. 

5.1.6 HcypaBHoBcrneHHocTb U ypaBHoBernHBaHHc r.BHraTCJlcii 

06Ill,lle CBe)],eHll5l. YpaBHoBeIllllBaHlle I(eHTp06e)l(HbIX CliJI. YpaBHOBCIlll1Ba

I-me CllJI llHepI(llll Il,L(M B O)],HOI(llJIllH)],POBOM )],BllraTeJIe. AHa.rm3 HcypaBl-fOBe

meHHOCTll II ypaBHoBeIllllBaHlle O)],HOP5l)],HbIX )]'BllraTeJIeH. AHaJI1l3 1-leypaBHoBe

IIlCHllOCTli }~ByXIl,llJIllH)],pOBoro V-06pa3Horo /.UmraTCJUI C 06UU1M KPHBOUIHIIOM. 

AHaJIll3 HeypaBHoBeIIIeHHOCTll MHOrOI(llJIllH)],POBbIX V -06Pa3HbIX )J,BYITaTcnei1. 

Oc06eHHOCTll 6aJIaHCllpOBKll HeCllMMeTpllqHhIX KOJIeHqaTbIX BaJIOB )~BC. KpllTe

pllll HeypaBHoBeIlleHHOCTll )],BllraTeJIeH. 

5.1.7 npUHIJ.unbl U 3ar.aqU KOHCTpyupoBaHuH 

06JJJ,lle npHHIJ,llnbl KOHCTPYllpoBaHll5l. IlpllHI(llnhI KOHCTpYlipoBamtH )..lEC. 
::hanbI npoeKTllpOBaHll51 HOBoro )],BHraTeml. BbI60p OCHOBHhlX napaMcTpoB npH 

npoeKTllpoBaHHH HOBoro )],BHraTeJI5I. KOMnoHoBKa )],BllraTeJI5I. BhITIOJIHefmC KOM

nmIOBOqHbIX qepTe)l(CH. 06Ill,a.H xapaKTepllcTllKa CAIlP 1J;BllraTCJlcH. 

5.1.8 npCr.nOCbIJlKU K paCqCTY )lcTaJlcii )lBUraTeJlH Ha npOqHOCTb 

06Ill,lle CBe)],eHH5I. PaCqeTHhIe pe)l(HMbI. Y CTaJIOCTHOe pa3pYIIICI-Il1e )l,CTaneti 

OT )~cl1cTlm5I ncpcMcHHbIX HarpY30K. IlPl1HUlinbI pac1fcTa Ila IIPOLlllOCTb C YYCTOM 

nepeMeHHhIx HarpY30K. YqeT TenJIOBOH Hanp5DKCHHOCTH npll npoeKTllpOBaI-Il111. 

5.1.9 KopnycHble )leTaJlU U IJ.UJlUH)lpOBaH rpynna 

Kopnyc (OCTOB) )],BHraTeJI5I. lJ,llJIllH)],P )],BllraTeJI5I II BTyJIKI1 UI1JIHIlJ-(pa. Oco

6eHHocTll KOHCTpYHpoBaHll51 IJ,llJIllH)],POB )],BllraTeJI5I C B03)],YIIIHbIM OXJIa)l(,I1,ClUIeM. 

KapTcp. CllJIOBble cxeMhI coe)],llHeHll.H KopnYCHbIX )],eTaJICH. PaCl.JCT BTY;IKH I(ll

JIllH)]'pa. PaCqeT KpblIIIeK KopeHHblX nO)],IIIllnHllKOB. KOHCTpYI1pOBaHVlc rOJIOBKH 

(KpbIIllKll) IJ,llJIHH)]'pa. Oc06eHHocTli rOJIOBOK IJ,llJIHH)],POB C B03,ll,YIlII-lhIM OXJla)l(,ll,C

HI1eM. MaTepllaJIbI rOJIOBOK IJ,llJIllH)],POB. YnJIOTHeHI1C ra30BOI'0 CTbllG1. PaCl{CTHa51 

OI(eHKa 3JIeMeHTOB ra30BOrO CThIKa. MaTepHaJIbI H MepOnpll5lTH5I no nOBbIUlCHHIO 

pa60Tocnoc06HoCTH 3JIeMeHTOB KpenJIeHll5l. 
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5.1.10 TIopmHeBaH f'pynna 

OCIIOBHble Tpe6oBaHlHI, npe)],'hSIBJUIeMble K nopllHleBoH rpyllilc. OCIIOBbt 

KOHCTpYHpoBaHH.SI nopwHeH. AHanH3 OCHOBHbIX reoMcTpH4ecKHx H KOHCTPYK

THBHbIX napaMeTpoB nopwHeH. I10pwHH MMoo6opOTHbIX KpeH]]Komlmblx )],BHra

TeneH. MaTepHMbI nopwHeH. PaCqeTHa5I O]]eHKa 3neMCHTOB IJOpIJJII}1. llopllllIe

Bble Konbua. Pa60Ta nopwHeBblx Koneu. KOHCTPYKUH5I nopwHeBblx KOIIe]]. MaTe

pHanbI H nOKpbITH5I nopwHeBblx Koneu. PaCqeT nopwHeBblx Koneu. 

5.1.11 lIlaryHHaH f'pynna 

KOHCTPYKTHBHbIH 0630p. OCHOBbl KOHCTpYHpoBaHH.SI 3neMeHTOB maTYHa. 

BepXH.SI5I ronOBKa waTYHa. KpHBowHnHble ronOBKH. lliaTYHIlhle 6OJrrr)L MaTe

pHMbI H ynpOqHeHHe maTYHoB. I1oH5ITHe 0 MeTO)],HKax paCqeTa [(r8TYHoB. Ynpo
Il(eHHa.SI MeTO,[(HKa paCqeTa waryHa. PaCqeT nopwHeBoH ronOBKH. PaCqeT Crep)IUI51 

waTYHa. PaCqeT KpHBowHnHoH ronOBKH waTYHa. PaCqeT waTYIlIIbIX 60JlTOB. 

5.1.12 KOJlelPIaTblH BaJl 

06Il(He nonOIKeHH.SI. OCHOBbI KOHCTPYHpoBaHH.SI 3neMeHTOB KOIleHqaTOrO Ba

Ila. llieHKH KOneHqaTOrO Bana. liJ,eKH. I1poTHBOBeCbI. MeToJ-~bl llOBbIlltCHYHI npo4

HOCTH KOneHqaTblX BanOB. PaCqeT KOneHqaTOrO BMa Ha npOqHOcTb. I10P51):{OK 

paCqeTa KopeHHbIX weeK. I10P5I,[(OK paCqeTa waTYHHbIX weeK. I10P51,I{OK paCqeTa 

I1~eK. 

5.1.13 J\llaxoBHK 

KOHCTPYKTHBHbIH 0630p. 

5.1.14 MexaHH3M f'a30pacnpe,[(eJleHHH 

06Il(He CBe)],eHH.SI 0 MexaHH3Me ra3opacnpe,[(eneHH.SI (MrP). OCHOBbI KOHCT

pYl1pOBaHH.SI KnanaHHblX MrP. KOMnoHoBKa KnanaHOB Mrp. I1PHBO)l KJlanaf-IOB H 

pacnpe,[(enHTenbHoro BMa MrP. 3neMeHTbI Mrp. KnanaHbI. HanpaBJI51IOII~l1e 

BTynKH. I1pYIKHHbI KnanaHOB. lliTaHrH, KOpoMbIcna, TpaBepcbL TOJIKaTeJUL Pac

npe)],eJIHTenbHble BanbI. Onpe)],eneHHe OCHOBHbIX napaMeTpoB MI ·P. npOqJl1JU1pO

BaHHe KynaqKoB. KHHeManIKa H )],HHaMHKa KnanaHa. Cnoco6bI npmlmJIHpoBaJIH}I 

KynaqKoB. I10P.SI,[(OK npo<pHnHPOBaHH5I KynaqKa no BbI6paHHoMY o6pa30BaHH5I 

npqmmI (BbIIIYKnbIH, TaHreHUHMbHbIH H BorHYTbIH np0<pHnH). IIpvllIl]HnhI no

cTpOeHH5I npo<pHneH KynaqKOB no 3a,[(aHHoMY 3aKoHY ,[(BHIKeHH5I KJIanaIla. C linhI, 

LlCMCTBYIOlll,l1e B KJIarraHHOM MexaH113Me. PaClfeT npyIKI1IIbl KJlallaLJa. 13ht60p xa

paKTepHCTHKH npY)KHHbI. I10P.SI,[(OK onpe,[(eneHH.SI pa3MepOB npyIKHHbl. Pacqenra5I 

O]]eHKa Ha npOqHOCTb )]'eTMeH npHBo)]'a Mrp. 06Il(HH npHl-Il(l1lT paC4CTa pacnpe

http:onpe,[(eneHH.SI
http:pYl1pOBaHH.SI
http:ra3opacnpe,[(eneHH.SI
http:CBe)],eHH.SI
http:KOHCTPYHpoBaHH.SI
http:nonOIKeHH.SI
http:Il(eHHa.SI
http:KOHCTpYHpoBaHH.SI
http:KOHCTpYHpoBaHH.SI
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)J,emnenbHoro Bana. 30nOTHHKOBOe ra30paCrrpe,1l,eneHHe (o6mvre CBe)(ClIH51) 

raHbI ra30pacrrpe,1l,eneHH5l ,1l,BYXTaKTHbIX ,1l,BHraTeneH ( 06IIIHe CBe,1l,eIIH5I). 

5.1.15 ,l(BuraTeJlU BHYTpeHHero cropaHUH, He UMelOllJ,Ue 
rnaryHHoro MexaHU3Ma. 

POTOPHO-rropIIIHeBble ,1l,BHraTenH. BeCIIIaTYHHble ,1l,mlraTeml l;aJIaII)~I'ma. JLBH

raTenH co CBo6o,1l,HO ,1l,BH)I(YIIIHMHC5l rrOpIIIH5lMH. CBaHHbJe ,1l,H3enb-MO]IOTbl. 

5.1.16 IIepcneKTuBbI U TeH,lJ,eHUUU pa3BuTuH cOBpeMeHHhlx )IBuraTCJICH 

BHYTpeHHero cropaHuH. 

5.2 Pa3i)eJlbl i)UCU.UI1.llUHbl U 6Ui)bl 3aHRmuu 

I1epeLJeHb pa3,1l,enOB ,1l,HCU;HrrnHHbI C YKa3aHHeM TpY,1l,OeMKOCTH HX OCBOeI-I115I B 

aKa,1l,eMHLJeCKHX LJacax, BH,1l,OB YLJe6HOH pa60TbI C YLJeTOM cYII~eC'l'ByIOTl~HX CPOPM 

OCBOeHH5l rrpHBe,1l,eH B Ta6n. 5.1. 

Ta6nHu;a 5.1 - I1epeLJeHb pa3,1l,enOB ,1l,HCU;HrrnHHbI C YKa3aHHeM TPY)(OCMKOCTH I1X 

OCBOeHH5l ,1l,n5l OLJHOH CPOPMbl o6Y4ellH5I 

Tpy~oeMKoCTb OCBoeHUSI pa3)lCJIa )lHCllIHlJlHllbl, '{ac 

~_I-+____________2____________+-_3-T__4__T-~5__~__6__~__7__r-_8__--h' ~ ~___I_I_ 
.:, ~ C'd:;;: 

~ 0::( ~:o ~ Q ~ c.. :s: I- ~~ , I
~ ~ §g I- 0 ~ ::2 ~ 
... r _ ~ CO 0.. '-./ _ 
... ~ ~ .. " :: C'd '" 
~ 0" :s: C'd ~ ~Cl t M:.::; 1-;>" M ~ 0;: ~:r 
;>.. ~:r ~5 :s: <Ll Q) :I:::; 6 g ~" ~ r::[ § :s: :0 .a 0.. 

00;: MM ;: ;: :r: t:;~ t: 
~t:; ~ 8. ~ ~ §- ~ ~ lOS: ~ 
!="~ ::J;>.. >-; ~ 1;; g;c ~~ ~~ 

lIal1MCllonalII-IC pa3~CJIa 

0:: o..~ ~ §- t; ~ 

~~:: ~ ~ ~ ~' 
r 

~J 
I----~--K-O-H-CT-p-y-H-p-o-B-a-H-He--~-BH-r-a-T-en-e-H--~--~_O__-T__~~__r-____1-____+-___t_U____I______~ 
~__~____~BH~~~T~~~e=H=H~u~o~c=r~o~~a=H=~~--~--~--2-9-2-T--l-8-7__~_1_1_9~__3_4__~_3_4_ 

BBe)leHHe. 6 6 4 4 - ..5.1.1 

06lliee YCTpoi1cTBO H OCHOBHhle 110

5.1,2 K,naTeJII1 IlBI'll'aTeJlei-i 131'YrpeHHero 6 6 4 4 
cropaHHH (ABC) 

5, I .3 KHHeMaTl1Ka KWM 6 19 14 8 6 
f----
5.1.4 CI1JIOBOI1 aHaJIH3 MexaHH3MOB 6 30 22 14 8 

HepaBHOMepHOCTh '{aCTOThI BpaIlle

5,1,5 HHH BaJIa ~Bl1raTeJIH. PaC'IeT Maxo- 6 8 6 4 2 
f--__+..!B::.:.H:.:,:K::::a_____________________1-__1-____r-____-+____--t____-+_____ 

HeypaBHoBelUeHHocTb 11 ypaBHoBe 6 8 6 65,1.6 
WHBaHHe )lBHraTeJIel1. 

7 6 4 45.1.7 __,_______"-____-1._________ _ 

Pa3~enbl ~ucu,unnUHbI 

Op

"PH BOil] HI1IIO

105 _.. 3~_~_ 
2 I  -, 

-) 

5 

8 

2 

2 

') 

I 

2 

5 
- .. --

8 

2 

- ----I,-------j 

2 

- I 2 
-----~~--
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Ta6mul.a 5.1 l1epe1.JeHb pa3J(eJIOB )J,l1CIJ,l1IIJIlfHbI C YKa3aHl1CM TPYJlOC;\1KOCTH HX 

OCBOeHl15I J(JI5I 01.JHOH CPOPMf>J o6Y'YeHl15f 

enPO;WJDKCHl1e) 

1 2 3 4 5 6 7 8 9 I II 
-

ITpl1HUHnbI 11 3a,lJ,aLJI1 KOHCTpYl1pO i 
5.1.8 7 11 8 4 - 4 3 

.., 
I 

- J
BaH 1151 

ITpe.1lnOCblJ1KI1 K paCLJeTY .1leTaJleH I 
I 

5.1.9 
!Iii rrpoq HOCTh 

7 7 5 4 1 :? 2 
~.-. 

5.1.10 
KopnycHhle ,lJ,eTarrl1 H UHJlI1H,IJ,pOBa51 

7 24 17 8 4 5 
rpynna 

5.1.11 ITopwHeBa51 rpynna 7 27 21 10 4 7 I -_... 

5.1.12 lllaryHHaR. rpynna 7 23 16 8 3 5 
I 

15.1.13 I KOJleHLJaTblH Barr 7 20 14 8 .. 3 I
J 

I 

5.1.14 MaxOBHK. KOHCTPYKTHBHhlH 0630p 7 10 7 4 - 3 

I 

.., 

.) 

5.1.15 DO.1lwl1nHHKI1 KOJleH'IaTOrO Barra 8 25 11 8 - 3 14 4 

5.1.16 I\1cxall113yl ra30paCnpe,lJ,eJleHH5I 8 32 17 10 4 
.., I 15.) 
.._ - ._

)J.Bl1raTeJlH BHyTpeHHero cropaml5l, 
I5.1.17 He HMeJOWl1e KpHBOWHnHoro- ma 8 20 7 7 - - 13 

TYHHOro MeXaHH3Ma 

TIepcneKTI1Bbl 11 TeH.1leHUl111 pa3BI1 I 

I 
5.1.18 TH5I cOBpeMeHHhlx ,lJ,Bl1raTeJIeH 8 10 4 4 - - 6 

BHYTpeHHero cr()paHI151 i 

HToro no LUICUHnJ1HHe 292 187 119 34 34 I 105 3, I r1 

6. llPAKTlflJECKIIE 3AH5ITH5I II CAMOCTORTEJIhHA51 PAEOTA 

6.1. JIa6opamopllbiU npaKmUKYM 

HaHMeHOBaHHe JIa60paTopHbIX pa60T C YKa3aHHeM pa3,ll,eJIOB ,IJ.l1CIUIfIJIl1HbI, K 

KOTOPbIM OHH OTHOC5ITC5I, npHBe,ll,eHbI B Ta6JI. 6.1. 

Ta6JIl1IJ,a 6.1 Pacnpe,ll,eneHHe na60paTopHbIX pa60T no Pa3)l.CJIaM )l.~1CLl,l1ITJIl1IIbI 

,ll,n5I 01.JHOH CPOPMhl o6Y'YeIHHI 

!HoMep HOMep HaIfMeHOBaHIfe pa60TbI Bp~M}1 W.l 

pa60ThI pa3,[(ena Bb1l10JlHeHHe 

paool bl. '-lac 

113Y1.JeHHe KOHCTPYKTHBHbIX cxeM ,IJ,BC pa3

5.1. ] 5.1.8 JIl11.JHbIX UIIIOB 11 Ha3Ha1.JeHl1H na HaTypHhIX 2 

I • o6pa3:u,ax 
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Ta6JIHI.(a 6.1 - Pacnpe)J.eJIeHMe JIa60paTopHbIX pa60T no pa3)J.eJIaM lLl1CQ111UU1HhI 

)J.JIa Oql-IOH (POPMhl oOY LleHl1a 

(I IP())tOJl)KCHI1C) 

II 

6.1.2 5.1.8 
AHaJIH3 OCHOBHhlX npHHI.(MnoB KOHCTpYl1porm

2 
HMa ,USC, 3aJIO)l{eHHblX B M3yqaeMbIX 06pa3I.(ax 

6.1.3 5.1.10 
I13yqeHMe KOHCTPYKI.(HM HaTypHbIX 06Pa3I.(OB I 
)J.eTaJIeH, 06 a3YIOlI.(MX KO rr C (OCTOB) ~BC 

2 

6.1.4 5.1.10 
I13yqeHHe KOHCTPYKI.(HH HaTypHblX 06pa3UOB 

2 
BTyJIOK I.(l1JII1H)J,POB 

6.1.5 5.1.11 
I13YQeHMe KOHCTPYKI.(HH HaTypHbIX 06Pa3I.(OB 

)J.eTaJIeH nopiliHeBoH rpyrrnbI 
2 

6.1.6 5.1.11 
I13YQeHHe KOHCTPYKI.(MM 3rrlOpoMepa M npl1n

2 
I.(MnOB ero TapMpOBKM 

Onpe)J.eJIeHHe pa)J.MaJIbHblX )J.aBJIeHHH nOPlllHe-1 

BbIX KOJIeI.( C nOMOlI.(blO 3nlOpoMepa. ITocTpoe

6.1.7 5.1.11 HHe 3nlOp )J.aBJIeHHH rropIlIHeBbIx KoneLl. Ana 2 
nM3 3nlOp H paCQeT yrrpyrocTH KOnbI.(a no 3f110

f---
pe )J.aBneHHH. _. -

6.1.8 5.1.12 
I13YQeHMe KOHCTPYKll;l1M HarypHblx oopa3HoB 

rnaTYHOB 

6.1.9 5.1.12 
Orrpe)J.eneHHe nOJIO)l{eHM5I I.(eHTpa Macc rnaTy

2 
Ha 

1---

6.1.10 1 5.1.13 
I13YQeHHe KOHCTPYKI.(MM HaTypHbIX 06pa3I.(OB 

KOneHQaTbIX Bru10B 
2 

.~,~ --~-

6.1.11 5.1.14 
I13YQeHMe KOHCTPYKI.(MH HarypHblx 06pa3I~oB 

2 
MaXOBMKOB 

- -

6.1.12 5.1.15 
I13YQeHMe HarypHblx 06pa3UOB nO)J.IlIMrrHl1KOB 

2 
KOJIeHQaTOrO BaJIa 

1·6.1.13 5.1.16 
I13YQeHHe HaTypHbIX 06pa3UOB )J.eTaneH Mexa

2 
HM3Ma ra3opacrrpe)J.eJIeHH5I 

~ --~ 

1I13YQeHMC xapaKTcpllbIX BH)J.OB rrOBpC)KJ{ell ~f(:[ 

5.1.9
KOneHQaTbIX BaJIOB, nopIIIHeH, rnaTYHOB, l'OJlO

6.1.14 BOK UHJIMH)J.POB M )J.pyrMx )J.eTaneH no HaTyp- I
5.1.16 

1HblM 06pa3UaM. AHaJIM3 HarpY30K 11 rrpI14I1H, I 
I BbI3bIBalOlI.(HX xa2aKTepHble )J.ecpeKTbI I 

8 

6.2. lIpaKmUllecKue 3allRmWi 

ITpMMepHbIe TeMbI rrpaKTMQeCKMX 3aH5ITMH C YKa3aHMeM pa3)J,CJIOB Jl.I1CI~I1nJlI1-

HbI, K KOTOPbIM OHM OTHOC5ITC5I, rrpMBe)J.eHbI B Ta6n. 6.2. 
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Ta6nfIUa 6.2 Pacnpe,l1.eneHHe TIpaKTWlecKHx 3aH5ITHM no pa3,l1.enaM ):(VICI(I1llJIHHbI 

,l1.n5I O-IROM <pOPMbl 06Y'YCHH5f 

Hm,'lcp HOMep TCMa 3amrnur BpeM.H Ha 

pa60TbI pa3~erra BbInOJ1HeHHe 

aooTbl, LJac
f====+=====+=--=========~====~~=+~"_==, 

PaCqeT nepeMemeHHM, CKopocTeM H YCKOPCIIvLl1 

6.2.1 5.1.3 TIOPIII~5I. TIocTPOeHHe rpa<pHKoB 3THX 3aBHCH-1 6 
MOCTeH. 

I~----~--------~--------------------------------------

6.2.2 5.1.4 

PaCqeT H nOCTpoeHHe pa3BepHYTOM HH,l1.HKa-

TOPHOM ,l1.HarpaMMbl. BblqHCneHHe CHn, ,l1.eMCT

BYIOmHX B KllIM H nOCTpOeI-IHe HX rpa<pHKOB. 

TIocTpoeHHe BeKTopHOM ,l1.HarpaMMbI CHn, ,l1.eM-
CTBYIOmHX Ha IIlaTYHHYIO IIlCMKY KOJICHqaTOrO 

Bana. TIocTpoeHHe ,l1.HarpaMMbI H3Hoca IIIaTYH-

HOM IIICMKH. 

Onpe,l1.eneHHC nOp5I,l1.Ka pa60TbI ll,HnHH,l1.pa, no

cTpoeHHe rpa<pHKa KpYT5Imero MOMeHTa C OTI

PC,l1.CJIeHHCM HH)~HKaTOpIIoM MOmHOCTH H H3

6bITOqHOM pa60TbI ll,HKna. 

Onpe,l1.eneHHe MOMeHTa HHepll,HII H pa3MepoB
5.1.56.2.3 

MaXOBHKa. I 

PaCqCT BTynKII 1l,lInlIH,l1.pa H 3.11eMCHTOB r33OBO
5.1.106.2.4 

ro CTbIKa 
1

PaCqeT nOpIIlH5I5.1.116.2.5 
1---

PaCqeT TIOpllIHCBoro TIanbll,a5.1.116.2.6 
.. ........_- -- -_. 
 '[-6.2.7-- r--5.1T2 PaCqeT 3neMeHTOB IIlaTYHa 

PaCqeT 3neMeHTOB KOneHqaTorO Bana 

TIPHHll,HTIbI H nOp5I,l1.0K paCqeTa ,l1.eTaJleM Mcxa

6.2.8 5.1.13 

5.1.166.2.9 
HII3Ma r33opaCIIpe,l1.eneHII5I 

8 

,-, 

2 

4 

2 
2 

.. 

3 

3 


4 

--.. --- 

7. TEMATHKA KYPCOBOrO TIPOEKTHPOBAHlISI 

3a,l1.aqlI KypcoBoro npoeKTa COCT05IT B Cne,l1.YIOmeM: 

- CHCTeMaTH3all,H5I II 3aKpenneHHe 3HaHHM, IIonyqeHHhlx cTYJ(eHTaMI1 Upl1 

InyqeHHII cnell,HanbHbIX H 06meTeXHHqeCKIIX ,l1.HCll,HnnHH; 

- YCBoeHHe HMeIOmerOC5I OIIbITa B 06nacTH KOHCTpYHpoBaHHH H pacLfcTa 

,nBC; 

p33BHTlIe TBOpqeCKOM HHHll,HaTHBbI npH peIIleHHH HIDKeI-rcpHo-

KOllCTPYKTOPCKHX 3a,llaQ H YMeHH5I KPHTH'lCCKOM Oll,eHKH cyrnecTBYlOlIU1X KOHCT

PYKll,HM B 06nacTH ,l1.BHraTenecTpOeHH5I; 

- npHo6peTeHHe npaKTHqeCKHX HaBbIKOB, Heo6xo,l1.HMbIX IIpH KOHCTpYHpoBa

!IHH H paCqeTe ,[(BC. 

http:nOp5I,l1.0K
http:1l,lInlIH,l1.pa
http:ll,HnHH,l1.pa
http:nOp5I,l1.Ka
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B KypCOBOM rrpOeKTe cTy)],eHT )],OJDKeH pa3pa60TaTb 3CKII3I-IbJH npOeKT )J,Bl1ra

TeJI5I C JIY"llIIIIIMII TeXHIIKO-3KOHOMII"lleCKIIMII rrOKa3aTeJI5IMII, "lleM Y CYIl~ecm1'lo

mero )],BIIraTeJI5I - rrpOTOTIIrra, II rrOKa3aTb CBOIO rrO)],rOTOBJIeHI-IOCTb K CaMOCT05I

TeJIbI-IOH IIH)I(eHepHOH pa60Te B YCJIOBII51X COBpeMeHHOrO rrpOII3BO)],CTBa. 

TI05lCHIITeJIbHa51 3arrIICKa KypCOBOrO rrpOeKTa BKJIIO"llaeT: 

- TIITYJIbHbIH JIIICT; 

- 3a)],aHIIe Ha KypCOBOH rrpOeKT; 

- cO)],ep)l(aHIIe; 

- BBe,n;eHIIe; 

- TerrJIOBOM paC"lleT )],BIIraTeJI5I (TepMO)]'IIHaMII"lleCKIIM paC"lleT ):.lBe); 
- paC"lleT KIIHeMaTIIKII II )],IIHaMIIKII KpIIBOllilIrrHO-lliaTYHHOI'O MCXaI-1Vf3Ma 

(KIlIM), CYMMapHoro KpYT5Iru:ero MOMeHTa II pa3MepOB MaXOBIIKa; 

- aIIaJm3 HeypaBI-lOBeIIIeI-IHOCTII II paC"lleT ypaBHoBClIICIIHOCTI1 )(BYInrreJI5I; 

- paC"lleT OCHOBHblX )],eTaJIeH KpIIBOllilIrrHO-lliaTYHHoro MeXaHII3Ma lJ,BIIraTeJUI; 

- OrrIICaHIIe KOHCTPYKQIIII )],BlIraTeJI5I; 

- 3aKJIIO"lleHIIe; 

- 61I6JIlIorpaqm"lleCKIIM crrIICOK. 

KYPCOBOH rrpoeKT )],OJI)I(eH co)],ep)l(aTb 4 JIIICTa rpaqm"lleCKIIX )(OKYMCIITOB, 

BbII10JIHeHHblX Ha JIIICTaX cpopMaTa A2 1I/IIJIII Al (rrp0)],OJIbHblM pa3pe3 )l,l3I1raTeJI5I, 

)lHarpaMMbI II rpacpIIKII, C60pO"llHbIM "llepTe)l( Y3JIa, pa60"llIIM "llepTC)K IICT<'lJI H). 

TeMbI KypCOBbIX rrpoeKTOB onpe)..l,eJI51IOTC5I Kacpe)..~poi1 C 1'yeTOM CCH3peMeHHoro 

COCT05IHII51 II HanpaBJIeHIIM pa3BIITII51 OTpaCJIII 3HeprOMaIIIIIHOCTpOeI-III5I. 

8.1. PeKoMell{)yeMaR Jlumepamypa. 

8.1.1 OClloBllaSi JIHTepaTypa 

1. 	 KOHCTpYlIpoBaHIIe ,n;BlIraTeJIeM BHYTpeHHero CrOpaHII51: Y"lle6HIIK ,ll,JI5I CTY):(Cll

TOB BbICIIIIIX Y"lle6HblX 3aBe)],eHIIM, 06Y"llaIOru:IIxc5I no cneQIIaJIhI-IOCTI1 «)J,I3l1ra

TeJIII BHYTpeHHero crOpaHlI5I» HarrpaBJIeHII51 rro)],rOTOBKII «JIlCprOMaIlII1I-IO

cTPoeHIIe» / H.,[(. qaMHoB, H.A. HBaIQeHKO, 

A.H. KpacHoKYTCKIIM, n.n. M5IrKOB; no)], pe)],. H.,[(. qaMHoBa. M.: T'v1aIlII11I0

CTpOeHIIe, 2008. 496 c. 

2. 	 l~BT1raTeJIII BHYTpeHHero CrOpaHII51: B 3 KH. KH.2.,[(llHaMllKa H KOIICTp1'l1pOBa

I-mc: Yqe6Hl1K / B.H JIYKal-IHH, H,B, AJIeKCeCB, M,r, LLlaTpoB 11 JlP.; rIO)-l pe)l. 

B.H. nYKaHIIHa.M.: BblcIIIa51 IIIKOJIa, 1995. 319c. 

3. 	 KOCTIIH A.K., napII0HOB B.B., MIIXaMJIOB n.H. TerrJIOHanpml(CIlIIOCTh wmra

TeJIeM BHYTpeHHero crOpaHlI5I: CnpaBO"llHOe rroc06lIe. n.: MaIlII1HOCTpocI-me. 

neHIIHrpa)],cKoe OT)],eJIeHIIe, 1979. 222c. 

4. 	 ,[(BIIraTeJIII BHYTpeHHero CrOpaHII51. KOHCTpYIIpOBaHIIe II paCQeT IIa npOQHOCTh 

nopIIIHeBblx II KOM6lIHlIpoBaHHblx )],BIIraTeJIeM: Y"lle6HIIK )],JI5I cTy):(eIIToB , 061'

QcUOLL{l1XC5I no cnCQIIaJIbIIOCTII « ,[(BIIraTeJ1II BIIYTpeIIIIcro cropalltUD> 4-c 113)],., 

nepepa6.II )],on. /,[(.H.BblPy60B, C.H.EcpIIMOB, H.A.HBaru:eHKO II )],p; ITo)], pe)],. 

A.C.OpJIIIHa, MT.KpyrJIOBa. M.: MallilIHocTpoeHlIe, 1984.384 c. 

http:nepepa6.II


13 

5. 	 KOHCTPYlIpoBaHlIe II paCqeT )],BlIraTeJIeH BHYTpeHHero crOpaHH51: Yge6HHK )(JUI 

BTY30B / H.X.,IJ,b.HqeHKO, E.A.XapIIToHoB, B.M.ITCTpOB 11 )(p.; 1l0jJ, pC)]'. 

H.X.,IJ,b.HqeHKO. J1.: MailiIIHOCTpOeHlIe. JleHIIHrpa)],CKOe OTlJ,CJICIIHC, 1979. 

392c. 

8.1.2 21:onOJlHHTeJlbHaS JlHTepaTypa 

1. 	 )..{113emI: CITpaBOqHIIK. 3-e 1I3)],., ITepepa6. 11 )],on./ 11oJ-~ o6u~. PC).!. 

B.A. BaHIIIeH)],Ta, H.H. HBaHqeHKO, J1.K. KOJIJIepOBa II )],p. JT.: MaIIIHTlOCTPOC

I-lI1C, 1977. 480c. 

2. 	 KOJIqlIH A.H., ,IJ,eMII)],oB B.n. PaCqeT aBTOM06lIJIbHbIX II TpaKTopllblX )J,B111aTC

JIeH: Yqe6. IToco6lIe )],JUI BTY30B. M.: BbICIIIa.H IIIKona, 1971. 344 c. 

3. 	 MOJI)],aBaHoB B.IT. ,ITaKMaH A.P., ABep6ax B.X. ITPOII3BO)]'CTBO ITOPLllHCBhIX 

KOJICU )],BlIraTeJIeH BHYTpeHHero crOpaHII.H. M.: MaIIIlIHocTPOeHHc, 1980.199 c. 

4. 	 !)aJlall)~I1II C.C. EccwaTYHHblC lJ,BHraTCJUI BHYTPCHHCl'O cropamul. M.: MaIIIH

HocTpoeHlIe,1972. 176c. 

8.1.3 MeTo)],HqeCKHe pa3pa6oTKH KalJle)1.pbl 

1. IO.A.ra6oB. ,IJ,IIHaMIIKa CIIJIOBbIX YCTaHOBOK C ITOpiliHeBbIMII )],BlIraTCJUI.MH. 

Yqe6HOe ITOC06IIe. EKaTeplIH6ypr: fOY BITO YfTY-YI111, 2003. 178c. 

2. A.E.KapaCIIK. KOHCTPYlIpOBaHlIe II oueHKa ITPOqHOCTII OCHOBHhIX )l,eTaJIciA JUUf

l'aTCJICH: l.myrpCHlIerO crOpaHH5I.. Y'Y.c6noc rroco6Hc. EKaTcpl1u6YP1': J'OY BnO 

yrY-YI111,2003.265c. 

3. npoeKTIIpoBaHlIe )],BlIraTeneH BHYTpeHHero crOpaHII.H: MCTO)],I1'Y.CCKI1C yKa3a

HH.H K KypCOBOMY ITpOeKTlIpoBaHIIID )];BC / IO.A.ra6oB. EKaTCpl1H6ypl': yrTY

YI111, 2001. 34c. 
4. PaCqeTbI )],IIHaMIIKII CIIJIOBbIX YCTaHoBoK C ITOpllIHeBbIMII )],Bl1TaTCJ15l.MI1: MCTO

l(HqeCKIIe YKa3aHII.H K ITpaKTlIqeCKIIM 3aH.HTII.HM ITO ,lJ,IICUIIITJIIIHaM «KOHCTpYIIPO

BaIlHC nBC» II «/J:IIHaMIIKa ,lJ,Bl1raTCJIeH» / IO.A. fa6oB. EKaTepmr6ypr: roy 
BIlO YI'TY - YIlI1, 2005. 49 c. 

5. IhyqeHlIe KOHCTPYKUIIH ,IJ,BC: MeTO,lJ,IIqeCKIIe YKa3aHII5I K JIa60paTopHbIM pa6o

TaM ITO ,lJ,IICUIIITJIIIHe «KOHCTPYIIpoBaHIIe )];BC» /A.E.KapacIIK, M.M')1cl"r51PCB. 

EKaTeplIH6ypr: rOY BITO yrTY-YITH, 2006. 27c. 

9. 	 MATEPHAJIbHO-TEXHHqECKOE OliECIIEqEHllE JI,HCI~l1n
JIHHbI 

9.1. 06w,ue mpe606aHUR 

)J,n.H rrpoBe)],eHII5I JIeKUIIOHHbIX 3aH5ITIIH, a TaK)I<:e BbIIIOJIHeHII5I rrpaKTHl.JCCKIIX 

H JIa60paTopHbIx pa60T ITO KYpcy «KOHCTPYlIpoBaHIIe ,lJ,BIIraTCJlciA BIIY'L'PcHHero 

crOpaHIUI» Heo6xo)],IIMbI KOMITnCKT IIJIJIIDCTpaUlIoHHbIX ITJIaKaTOB, MeT01-',HLJ:eCKHC 

pa3pa6oTKH ITO ,lJ,aHHOH ,lJ,IICUIIITJIIIHe, KOMITbrOTepHbIH KJIaCC, HaTypllhlC 06paJUhI 

,lJ,BIIraTCJICH, HaTypHble 06pa3UbI OCHOBHbIX Y3JIOB II ,lJ,eTaJICH ,.[(Bl1raTCJlci1, )(CTaJII1 

http:3aH.HTII.HM
http:BlIraTCJUI.MH
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YI q)OTOrpaqHfl1 ,n:eTaJIeH C XapaKTepHbIMH ,n:e~eKTaMI1 B 3KcfmyaTal[KH. ')1 nOpOMep 

ITOpIIIHeBbIX KOJIeIJ,. 

9.2. 	 C6eoeuuR 06 ocuaUlreuuocmu oUCUrUI1!lUUbl cneUruaJIUJUI}()(UlIlllhlM U 
Jla60pamopubiM 060pyo06auueM 

Ha Ka~e,r(pe «Typ6HHbI H ,r(BHraTem,m HMeeTC.H ,r(Ba KOMITbIOTepIlbIx KJ13CCa, B 

KOTopr)IX HaXO,r(HTC.H B 06m;eH CJIO)l(HOCTH 20 cOBpeMeHHblx, 6bICTPO)ICHCTBYIOIJ~HX 
KOMlIhIOTCPOB, ITJIaKaTbI ITO ,lI.BC H I1X COCTaBHblX ::meMCHTOB, paoQlIYIc y.epTe)f(YI 

MexaHH3MOB H ,r(eTaJIeH ,r(BHraTeJIeiI 000 Y,UM3, OFIeTbI H aKTbI ITO HCCJIe,n:OBa

HH5IM pa60TaBIIIHx ,r(eTaJIeH H I1X OTKa3aM, JIa60paTopHbIH 3ITIOPOMCP IIOPIIIHCBbIX 

KOJIeIJ,. 

10. 	 METO)1,HQECKHE PEKOMEHMD:HH DO H3YQEHlHO )1,HC
D:HDJIHHbI 

10.1. 	 PeKoMeuoaUruu OJlR npenOOa6ameJlR 

,UJI.H YCITeiliHOrO BbIITOJIHeHH.H pa60qeH rrporpaMMbI rro Kypcy «KOHCTPYHPO

BaHHe ,r(BHraTeJIeH BHYTpeHHero CrOpaHH.H» rrperro,r(aBaTemo He06xo)~J1MO: 

- lJIy6oKoe OCBoeHHe TeOpeTHqeCKHX aCITeKTOB TeMaTHKH Kypca; 03HaKOM

JIeHHe, rrepepa60TKY JIHTepaTypHbIX HCTOqHHKOB; COCTaBJIeHHe CIHfCKa JIWrepa

TYPbl, 06.H3aTeJIbHOH ,r(JI5I H3yqeHH.H H ,r(orrOJIHHTeJIbHOH JIHTepaTypbI; npOBC

)[CIIHC co6cTBeHHblx rrpoeKTHO-paCLJ:eTHhIX pa60T B 06JIaCTH npocKTHpOBaIIH5I 

nopiliHeBblx ,lI.BC. 
- Pa3pa6oTKY MeTO,r(HKH H3JIO)l(eHH.H Kypca: CTpyKTYPbl 11 ITOCJIe)LOBaTeJIh

HOCTH H3JIO)l(eHH.H MaTepHaJIa; COCTaB.rreHHe KOHTpOJlbHblX BOllPOCOI3, 06IIOB

JIeHHe TeM rrpaKTHqeCKHX H JIa60paTopHbIX pa60T. 

- Pa3pa6oTKY MeTO,r(HKH rrpoBe,r(eHH.H H cOBeprneHcTBOBaHYIe TeMaTHKH 

npaKTHqeCKHX H JIa60paTopHbIX pa60T; HCrrOJIb30BaHHe Ha ITpaKTWICCKI1X 3a

lI5ITI15IX peaJIbHbIX 6a3 ,r(aHHbIX H rrOJIyqeHHe peaJIbHbIX (H HMCJOII(I1X LIpaKTYI

Y.CCKl1M CMbICJI) pe3YJlbTaToB. 

- Pa3pa60TKa MeTO,r(IfKIf caMOCTO.HTeJIbHOH pa60TbI cTY,r(eHToB. 

- ITocTO.HHHYID KoppeKTHpoBKY CTpyKTYPbI H cO,r(ep)l(aHI15I Kypca, 

10.2. 	 PeKoMeuoaUruu OJlR cmyoeuma 

,UJI.H YCITeiliHOrO OCBOeHH.H Bcex pa3,r(eJIOB H3yqaeMOH )l.HCIJ,I1IIHl1Hhl 11 IIPH

o6peTCHl15I )l.OCTaTOqHbIX HaBblKOB )l.JI5I BbIITOJIHeHl15I KOHCTPYKTOPCKklX paooT 

crY)J,CILTY He06xo)..(HMO: 

1. 06.H3aTeJIbHOe ITOCem;eHHe JIeKIJ,HH, ITpaKTHqeCKHX H JIa60paTopHbIX 3aI-i5I

THH. 

JIeKIJ,HIf Be,r(ym;ero rrperro,r(aBaTeJI.H - OCHOBHoe MeTo,r(lfqeCKocpYKOBOJl.CTBO 

ITpH H3yqeHHH ,r(HCIJ,HITJIHHbI, HaH60JIee OrrTHMaJIbHblM 06pa30M cTpyK'ryp11po

BaHHoe H cKoppeKTHpoBaHHoe Ha cOBpeMeHHblH MaTeplfaJI. B JICKTUUf ffIy6oKO 

11 nO)l.p06HO, aprYMeHTlfpoBaHo H MeTO,r(OJIOrlfqeCKH cTporo paccMaTpHBaIOTC5I 
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rflaBHble rrp06fleMbI TeMaTMKM )J;MC[(MrrflMHbI. B fleK[(MM )J;alOTC5I lIco6xoW1MhIe 

pa3Hble rro)J;xo)J;bI K M3yqaeMoMY MaTepMaJIY. 

2. I10J~rOTOBKa K rrpaKTMqeCKIIM M fla6opaTopIIhIM 3aII5ITH5!M, BKJIlO

qalOIIJ,a5I rrpopa6oTKY MaTepMafloB JIeK[(Mll M peKoMeH)J;oBaHJlOH YQC6IIOH XH 

TepaTypbI. 

3. PMTMMqHOe BbIl10JIHeHIIe rrpaKTMqeCKMX pa6oT, OTqCTOB no JIa6opa

TOPHbIM pa60TaM M KypcoBoro rrpoeKTa. 

B xO)J;e BbIl10JIHeHH5I KypcoBoro rrpoeKTa Heo6xo)J;MMO MaKCIIM3JlhHO MC

rrOflb30BaTb )J;orrOflHMTeflbHble MaTepHanbl rro KOHCTPYKTMBHbIM OC06CIlIlOCT51M 

KOHKpeTHoro )J;BHraTefl5I, rrpMH5ITOrO 3a rrpoToTMrr, C OC03HaHHbIM, aprYMcHTI1pO

BalIHbIM 11 T130pQeCKMM rrpMMeHeI·meM MX 13 C06CTBCHHOM lIPOCKTC. 

4. C13oeBpeMeHHo C)J;aTb H 3aIIJ,HTMTb Bce pa60TbI M rrpoeKT AmI nOJIYLJeHVl5! 

HonYCKa K 3K3aMeHY. 

10.3. llepe'leHb I<OHmpOJlbHblX 6onpoco6 ()JlR no()zom061<U I< umOl060U am

mecmau;uu no ()UcU;UnllUHe 

1. CXCMhI rrpco6pa3YloII~HX Mexam13MOB )J,BC. KPIIBOUlJilTIJrO-uJaTYllllhlC Mexa

HM3MbI (KIlIM) 

2. KMHeMaTMKa [(eHTpanbHoro KIlIM. 

3. Oco6eHHocTM CMeIIJ,eHHOrO KIllM H KIlIM C COqfleHeHHbIMI1 nraTYHaMI1. 

4. OCHo13Hble CHJIOBbIe cpaKTopbI, paCqeTHble pe)l(J.1MbI H rrOJIO)l(eHI1a MeX3HH1M3 . 

5. CMJIbI MHep[(MM B03BpaTHo-rrocTyrraTeflbHbIO )J;BM)I(YIIJ,MXCa M BpaU~aIOll~MXC5I 

Macc. 

6. lLI1arpaMMbI CMfl M MOMeHTOB B KIlIM. 

7. BeKTopHble )J;MarpaMMbI CMJI, )J;ellcTBYlOll.J,I1X Ha weHKH 11 IIO,1l,IIIHllIII1KH KOJICll 

Q3TOro Bana. 

8. )J,MarpaMMbI M3Hoca weeK KOfleHqaTOrO Bana. 

9. KpYT5IIIJ,Me MOMeHTbI rrepe)J;alOI[(MeC5I KopeHHbIMM M rnaryHHhlMI1 UICHK3MI1 KO

fleHqaTOrO Bafla. 

10. HepaBHoMepHocTb qaCTOTbI BpaI[(eHM5I KOfleHQaTOrO Bana. I1o)J;6op J\<1aXOBIIK3. 

11.BHYTpeHH5I5[ M BHeWH5I5I HeypaBHoBeweHHocTb )],BC. 
12. YpaBHo13clllIIBaHIIc )J;BIIraTCflCH:. 

13. BanaHcIIpoBKa )J;BMraTeJIeH:. 

14. KpHTepMM HeypaBHoBeweHHocTM )J,BC. 

15. <DaKTopbI, orrpe)J;efl5IIOIIJ,Me TMrr II KOHCTPYKTMBHble CPOPMhI )~BC UpI1 npoeK


TIIpoBaHMM. 


16. BbI60p OCHOBHbIX rrapaMeTPoB rrpM rrpoeKTMpoBaHHM HOBoro )J;BIIr3TCJI5I. Ar-ra


J1I13 BflI15IHII5I OCHOBHbIX rrapaMeTpoB Ha rrOKa3aTeflII )J;BMraTeJI5I. 


17.rrOp5I)J;OK BbII10flHeHM5I 3CKM3HOH: KOMrrOHOBKII )J;BMraTefl5I. 


18.0cHoBHbIe KOHCTPYKTM13HbIe cxeMbl ,l..(BHTaTefleH:. AIIaJII13 KOlIcrpYWl'HBHhIX 


cxeM. 


19. Koprryc (OCTOB) )J;BI1raTefl5[. Ha3I-raQeHMe. OCHoBHhle )J;eTaJlyl, o6pa3YIOll.J,IIc 


Koprryc. <l>YHK[(I1H, HarpY3KH, BocrrpHHMMaeMbIe KoprrycoM, Tpe6oBam151 K KOllC'[ 


pyK[(IIM. 
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20. I1pMHl(MrrbI M :narrbI rrpoeKTMpoBaHMH HOBoro ,l1;BMraTenH. 


21. CMnoBble cxeMbI COe,l1;MHeHMH 3neMeHTOB Koprryca ,l1;BMraTenH. Oco6eIlllocTM, 


npeMMYll(eCTBa, 


22.yqeT TerrnoBoH HarrpH)l(eHHOCTM ,l1;eTaJIeH ,UBC rrpM rrpoeKTMpOnaI-II1J1. Mepo


Ilpl15111151 no CIllDKCIfHlO TcnnonoM nanp5DKcIIIIOCTH ,D,CTa.:1CM. 


23.I1oplllHeBaH rpyrrrra. OCHoBHble <PYHKl(MM, BbIIIonHHeMble noplllHenoM rpyn


rroH. OCHoBHble Tpe60BaHMH K rroplllHeBoH rpyrrrre. 


24. I1opllleHb. KOHCTPYKTMBHble 3neMeHTbI rroplllHH. Bocrrpm-lHMacMhlc r-rarpYi


KM. B03MO)l(Hble ,l1;e<peKTbI B 3KcrrnyaTall,HM. 


25. bOKoBaH rroBepxHocTb rroplllHH. 3a30PbI Me)l(,l1;Y rroplllHeM H l(HJHlll)lPOM. CIlO


C06bI o6eCrreqeHMH OrrTMMaJIbHbIX 3a30POB. 


26. rIoplIlHeBoH rranel1. BocrrpHHMMaeMble HarpY3KM. Tpe6onaHI151 K KOIlCTPYKI{HH 


H MaTepHaJlbI. Crroco6bI YCTaHoBKH naJlbl(eB. 


27. YrrnoTHeHMe ra30BOrO CTbIKa. Tpe60BaHMH K KOHCTPYKl(HH. THrrbI H KOHCT


PYKl(H51 3neMCHTOB yrrnoTHeHMH. 


28. MaTepMaJIbI nopIIIHeH. CpaBHMTenbHaH xapaKTepMcTMKa. 


29. CxeMbI rrp11HY,D,MTenbHoro OXna)l(,l1;eHMH rropIIIHeH CpaBHeHMe no 3fpcpcKT11n


HOCT11. )],OCToMHcTBa M He,D,OCTaTKM. 


30. Crroco6bI rrOBblIIIeHMH pa6oTocrroco6HOCT11 HeOXJIa)l(,l1;aeMbIX noplIIlIcH. Cpan


I ICI (HC 110 Jcp<PCKTHBIIOCTM, ,D,OCT011HCT13a H nC.ilOCTaTKH. 


31. KOHCTPYKl(MH rropiliHeBblx KOJIel(. THIlbI KOMrrpeCC110HHbIX H MaCIIOCbeMHblX 


KOnel(, cpaBHHTenbHaH xapaKTepMCT11Ka. 


32. I10piliHeBble KOnbl(a. Ha3HaqeH11e. 06ll(aH xapaKTep11CTHKa. ~j[IlOPhT HaBHeI-IHH 


Ha pa6oQyro rroBepxHocTb l(HnHH,l1;pa. 


33. I1oBblIIIeH11e pa6oTocrroco6HOCT11 nopIIIHeH <P0pcMpoBaHHbIx ){Bkllal\~Jlci1. 

34. I1pHHl(MrrbI KOHCTpYMpoBaHMH OCHOBHbIX 3JIeMeHTOB KOneHQaTOrO BaIla )J,mI 


nOBbIIIICIIH}J ero npOQHOCTM 11 )l(eCTKOCTM. 


35. Oco6eHHocTM KOHCTpYHpoBaHI1H ronOBOK l(11nI1H)]'POB )J,mI pa3JII1'-illb1X THIlOB 


)J,n11raTeneH. 


36.UI1JI11H,l1;p. Ha3HaQeH11e. KOHCTPYKl(1111 l(11n11H,l1;pOn )J,BI1:raTCJlci1 C )KI1){KOCTIIbIM 


11 n03,l1;YIIIHbIM OXna)l(,l1;eHMeM. 


37. BryJIK11 l(11nMH,l1;pOB. KOHCTPYKl(11H. Crroco6bI rrOBbIllleH11}J KarnaqHoHHOH 


CTOHKOCTM 11 113HOCOCTOHKOCTM. Crroco6bI KperrJIeH11H BTynoK. MaTCpl1aJlhl. Oco
6CHHOCTH BTYJIOK ,l1;ByxTaKTHhlx ,l1;B11raTeneH. 


38. LUarYII. BI1)J,bI maTYHOB. OCHoBHble 3JJeMeI-ITbI maTYHa, lIa311::VICllI1C. Tpe6o


BaH11H K MaTepMaJIaM M KOHCTPYKl(11M. Crroco6bI rrOBhlIIIeH11H YCTaJIOCTHOH npOQ


I-IOCT11. B03MO)l(Hhle rrOBpe)l(,l1;eHMH B 3KcrrnyaTal(1111. 


39.KoHCTPYKl(MM KpMBOIII11rrHhIX ronOBOK IIIaTYHoB. fIpHMOM H llaKJIOllllhlH pa3"b


eMhI ronOBOK. CpaBH11TenhHbIH aHaJIM3. 


40. KphIIIIKM KopeHHhIx rrO)],IIIMrrH11KOB. KOHCTPYKl(11H, HarpY3KH. 


41. I1p11Hl(HrrhI KOHCTpYHpoBaHMH OCHOBHhIX 3neMeHTOB KOJIeHQa:roro Bana J.J,JUI 


ClfH)I(CIII151 HarpY30K 11 rrOnbIIllCH11H ero npOQHOCTH 11 )J(eCTKOCTH. 


42. YQeT ,l1;eHCTBHH rrepeMeHHblx HarpY30K Ha )leTaJIl1 ,l1;Bl1raTCJLH. Ilpc).\cJI BbIJIOC


nHBOCTH MaTepMana ,l1;eTaJIM. <PaKTopbI, Bnl15110ll(Me Ha YCTanOCTIlYIO rrpolmocTh. 
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43. YCITOBIUI pa60TbI rrO,llIlIHrrHHKOB CKOITb)KeHH5I KOITeH~aTOro BaJla. rl1)J,p8BJIH

~eCKa}[ CMa3Ka, rH,llp0,llHHaMl1~eCKOe ,llaBITeHHe B rrO,llIllHllHHKC. 

44. I1pe,llBapHTeITbHaJ[ oueHKa pa60Tocrroc06HoCTH rrO,llIlIHrrHHKa CKOITh)KeHI15I. 

45. KOHCTpYKUH5I rrO,llIlIHrrHHKOB CKOITb)KeHHJ[ KOITeH~aTbIX Barron pa3nl1~HbIX 

lU3C. 
46. KOIICTPYKTHBllblC llapaMe1])hl BKJIa,llbIIllCM fIONIIHlIIll1KOB, Bm1511011(HC IIa HX 

pa60Tocrroc06HoCTb. MeTO,llbI KOHTPOIT5I OCHOBHbIX rrapaMeTpoB BKITa,llJ)IweM. 

47. 0611~He CBe,lleHHJ[ 0 MeTO,llaX pac~eTa rrO,llIlIHrrHHKOB KOJleHY3TorO BaJfa. Oc
HOBHble rrapaMeTPbI, orrpe,lleJlJ[eMbIe rrpH pac~eTe. 

48. I1crrOJlb30BaHHe rrO,llIlIHrrHHKOB Ka~eHHJ[ B Ka~eCTBe KopeHHbIx OHOP KOJICIP-la


Toro Barra. KOHCTPYKTHBHbIe oc06eHHOCTH. I1peHMYlll,eCTBa H He)WCTaTKH B cpaB


HeHHH C rrO,llIlIHrrHHKaMH CKOJlb)KeHHJ[. 


49, Ha'3IIa-LJeI-me, YCJlOBl15r pa60Thl H THfIhl MexaHH3MOB ]'(nop,lCIIPC)(CJTCHl151 


(Ml 'P). 
50. KJlarraHHble MexaHH3MbI ra30paCrrpe,lleITeHHJ[. KOMrroHoBKa aJlarIaIlOB B I'OJIBKC 

lJ,l1JIHH,llpa. HH)KHeKJlarraHHble H BepXHeKJlarraHHble MrP. 

51. MexaHH3MbI rrpHBO,lla pacrrpe,lleJlHTeJlbHOrO BaJla. CxeMbI MeXaHl13MOB rrpl1BO

,lla. 

52. I1epe,lla~a ,llBH)KeHH5I 01' pacrrpe,lleITHTeITbHOrO BaJla KJlarraHaM. CXCMhI Mcxa

1L113MOB rrpHBO,lla KJlarraHOB HX rreHMYlll,eCTBa HHe,llOCTaTKH. 

53. OC06CHHOCTH KOHCTPYKUHH BlIYCKHbIX 11 BI'>IIIYCKHbIX KJIallalIOB M I'P. Y cno

BH5I pa60TbI KJlarraHOB, B03MO)KHble rrOBpe)K,lleHHJ[ rrpH 3KCrrITyaTaI~1111. 

54. Cnoc06bI opraHH3aUHH TerrITOOTBO,lla OT KJlarraHOB. KOHCTpYWrT'lBHblC MCpO

rrpHJ[THJ[ rrOBbIIlIeHH5I H3HOCOCTOMKOCTH H )KeCTKOCTH KJlarraHOB. 

55. KOHCTpYKUHH coe,llHHeHHJ[ CTep)KH5I KJlarraHa C TapeJlKOH npY)l(l1I-Ibl. Ha3Ha

~CIIHC H rrpHHuHrr ,lleHCTBH5I YCTpoMcTBa ,llJl5I rroBopoTa KJlarraHa 

56. KOHCTPYKUH5I HarrpaBJl5IIDlll,HX BryJlOK KJlarraHOB. Y CJlOBH5I pa60ThI, MaTCpl1a

JI bl. 

57. rIpY)KHHbI KJlarraHOB. Ha3Ha~eHHe, YCJlOBH5I pa60TbI, KOHCTPYKTHBHhIC npl1c

Mbl rrOBbIIlIeHHJ[ Ha,lle)KHOCTH. 

58. KOHCTPYKUH5I IlITaHr, KOpOMbICeJl, TpaBepc. Y CJlOBH5I pa6oTbI, IIa3HallCHHC. 

BH,llbI 3arOTOBOK H MaTepHaJlbI. 

59. Pa3HOBH,llHOCTH KOHCTPYKUHM TOJlKaTeJleM HX Ha3Ha~eHHe. Crroc06bI YMeHb

rnCHH5I H3Hoca TPYlll,HXCJ[ rroBepxHocTeM. 

60. Ha3Ha~eHHe TerrJlOBOrO 3a30pa B MrP. Crroc06bI perYJlHpOBaHM5i3a30poB. 

61. Pacnpe).l,Cm-rreJlbHble BaJlbI Mrp. Ha3Ha~eIIHe, BH,llbI KO[-ICTPYKIU1H. 

62. Crroc06bI rrpoqmJlHpOBaHHJ[ KYJla~KOB . THrrbl rrpoq:mITeM KYITa~KOB, 110JTy~ae
Mble rrpH pa3nH~Hblx crroc06ax rrpoq:mITHpOBaHH5I. J.(OCTOHHCTBCl l'lI IC,l(OCT8TKM. 

63. MeTo,llHKa rrocTpOeHH5I rrpO(pHJlJ[ KYJla~Ka, 06pa30BaHHOro ,llyraMH OKPY)KIlO

cnr H orrpe,lleJleHHe rrapaMeTpoB ,llBH)KeHH5I TOJlKaTeJlJ[. 

64. I10PJ[,llOK rrpo<pHJlHpoBaHHJ[ KYJla~Ka rro 3a,llaHHOMY 3aKony [manana. EC3

Yl-(apHbIe KYJlalIKH. 

65. Cl1JlhI, ,llCHCTBYIOII~HC B KITarramIOM McxaHH3Me. l1Pl1BCJ~CnHC ~lacc ).(BH)KY

lll,HXCJ[ ~acTeM MexaHH3Ma. 
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66. Oon~He rrOTUITIUI 0 30nOTHHKOBI,IX Mrp. ]]pe11Myu~ecTBa H I-TC}lOCraTKH. OpI'a

HbI fa30pacIIpe,ll;eneHIUI ,ll;BYXTaKTHblx ,ll;BI:lTaTeneH. 

67. POTopHo-rropmHeBhle ,ll;B11raTen11. YCTPOHCTBO 11 IIp11HIJ,11n paOOTT,I. npCI:lMY

LIJ.eCTBa 11 He,ll;OCTaTK11. 

68. JJ:B11raTeJI11 co CBOOO,ll;HO ,ll;B11)1{YLIJ.11M11CH nOpmHHM11. ]]p11MepbI KOI-ICTPYKLJ,J1H. 

]]PI:lHU1111 11 oc06eHHOCT11 pa60TbI. 

69. EecmaTYHHble ,ll;B11raTeJI11 EarraH,ll;11Ha. OcooeHHOCT11 oecmaTYIlIIoH CXCMhl 

J~BHraTeJIH 110 cpaBHeH11IO C KpBOm11IIHO-maTYHHoH. 

70. llepCneKT11BbI 11 TeH,ll;eHUIHI pa3BI1T11H cOBpeMeHHblx ,lJ,BI1raTCJICM BllyrpeHIlcro 

crOpaHmI. 

10.4. llepe'lellb KJlIO'le6blX CJl06 OUClt;UWlUllbl 

TaoJI11ua 10.1 - KJIIOLIeBble CHona JU1Cl~I1nHI1HbJ 

~ --~ 

I 
Ha11MeHOBaI-II1C KmoLIcBI,Ie CHOBa pa3JJ:CJlaI lOMCP 

HOMep 
pa3,ll;eJIapa3,ll;e-

MO,ll;YJIH 
JIa 

0- ~=.'="'--

3aJ\",H KO H'TJ'Y"poa""', HOOp""''''''' P"'" H'~BBe)leHl1e.5.1.1 ~C _ 

l=e YCTPOHCTBO 11 oc Al1aMeTp UI1JlI1H.ll,pa, XO.ll, nopWHll, OTHOllleHl1e xona
5.1.2 Ie nOKaJaTeJlH ABC nopWHll K .ll,HaMeTPY, :3KCnJlyaTauHoHllbIC_ 1l01(a~<l!elll1. 

CKOPOCTh, nepeMemeHHe, YCKopeHHC !IOP!lllli!.KHHeMaHIKa KllIM5.1.3 
-....----~-"-, 

IlocrynaTeJlhHO 11 BpamaTellhHO LlR(1)l(YlIlHCCH MaCChI, Ii
CHllOBOH aHaml'3 Mexa-

CDSlbl JtaBSIe HlUI ('alOB, Cl1J1 1>1 III1Cpl U III, /lI1a1 paMMbl5.1.4 Hl13MOB "ill a KlIIM, AHacpaMMOO ",""'0'. =1 
HepaBHOMepHOCTh LJaCTO- CYMMapHhIH KpYTllml1W MOMeHT. 11361>ITO'II1351 pa60nl, 

I Thl BpameHHll BaJla ,UBl1ra KO:3ljJqJMUl1eHT HepaBHOMepHOCTH 'laCTOT"l Bpamel-lH5I,5.1.5 
MOMeHT HH~UHI1 MaXOSHKa. 

HeypaBHoBellleHHOCTh If 

TeJlll. PaCLJeT MaXOBI1Ka. 

YpaBHOBelllIfBaHl1e CI1Jl I1HepUHH, ypasHoBeWvll3amiC: 
MOMeHTOB CI1Jl.ypaBHOBelllHBaHHe ,UBHra5.1.6 

TeJleH. 
" --

IIpH3HaKl1 KJlaCcHIjJHKauHl1, TaKTHOCTb, npOCToro 
.ll,eHCTBI111 ,.ll,BOHHOro ,UeilcTsl1ll, C lIan:lYflO\l, 6n IIa:I-

KllaccmlHl KaUHlI )lBC nyBa, CI10C06 BOCIlJTaMeHeIlHll, PO)1 IOllJllma, TpOI1KO
BhIe, KpeUKon<VHb1e, cnoc06 OXJICl,KilCHH51, 'laCTOTa 
BpameHHH, 6bIC1J~OXO'uHOCTh, JHfTpa)K, Ha3IIa'leHHe. 

5.1.7 

I1'CXO.!lHhle TeXHl1lJeCKHe Tpe60BaHH51, }Tanhl npoeK
npHHUHllhI H 3a)laLJH KOI-I-

THpOBaHHll, Bhl60p OCHOBHblX I lapaMCTpOtl. KOMI105.1.8 CTpYHpOBaHlUI 
HOBKa ABC 

PaCLJeTHhle pe)KHMhl, YCTaJlOCTHOe pa3pYUJCIHlC, yLI"1
Ilpe.ll,nocbIJlKH K paCqeTY 

nepeMeHHhlX HarpY30K, YLJeT TelllloBoi1 lIanpi!}KeHHO5.1.9 )leTalleH Ha npOqHOCTh. 
CHIII 

!! OCTOB, KapTep, tPYH,UaMeHTl-laJl paMa_ BTYll Ka LtI111HHH
KopnycHhle .ll,eTaJll1 H UH-

pa, CI1110Bbie cxeMbl coeLIHHelllf51 K0\11 1\ CllhlX ;lCTClJWi1,5.1.10 JII1I-1.ll,pOBa51 rpyrma. 
roJIOSKa UI1Jl11H,ll,pa. 


IlopweHh, roJlOBKa nopWHll, TPOHK, nopWHeBbIe

IIopWHeBall rpynna.5.1.11 KOJlhua, noplllHeBOH naneu 

,-----",,~ 

WaTYH, nopWHesall rOIIOBKa lU2lI'Ylla, C'lCP;'J(Clib
WaTYHHaH rpynna5.1.12 TYHa, KpHBOllIHnl-lall ronOSKa, 60;rrhl Ili(lTy"a 

II KOpeHHaJl llleHKa, llIaTYHHall llleHKa, llIeKa, 
KOJleH'JaTbIH Ball 5.1.13 BeChT. 


3y6qaThIH BeHeu, KpellJleHHe K KOllell'lilTOMY sa;Jy. 
MaXOBHK5.1.14 
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Ta6mH~a ] 0.1 KmOQCBbIC CJIOBa ),1 11 C I (11I1JIM H hI 

(llpO)J,OmKCIU1C) 

"---- ~---

f MapoaMHaMH4ecKaH CM<n!(,L I IIJ1P(HlHIHlM MLle

Iloanm:rrHHKH KOlleH'laTO- CKoe aaBlleHHe, M aCllH Hbl i1 KJlI'III, BKJtaJlhlWH5.1.15 
ro BaJIa nOalIlMrrHHKOB CKOJlblKeHMH, aHTH (PP 11 K !l1l0 II II hi H 

CllOH, nOD.WMnHHKH KaqeHMH 

KrranaHHhlH MfP, 30JlOTHMKOBbiti Mrp, IIflYCKHhle 11 

BhlnycKHhle KJIarraHa, npYIKHHa KJlanaHa, KOPOMbICJlO. 
MexaHH3M ra30paCnpeae

WTaHra, TOJIKaTeJlb, rHapaSJlM4eCKI1Fi TOJIKaTeJlb. pac5.1.16 
JlellHH (MfP) 

npC)JCJlHTeSlbHbll1 Bi:LI, KYJIU'ICK, 6CI)JU.lPllblf:1 KyJIa4CK, 

npHBOa pacnpeaeJIl1TeJlbHOf'O Basta, flpelBon KJlanaHOB 

,UBMraTellH BH)'TpeHHero POTopHo-rrOpnlHel30H aBHraTCJlh• •lBHraTCJlh r;~lJldll~ 

cropaHHH, He HMe.!QlUHe aHHa, D.BMraTem1 co cBo6oJUIO LlI1HI'ClIOI i(HM HeH
5.1.17 nopWHHMM. 

MexaHM3Ma. 

KpHBOlIlHnHO- lIlaTYHHoro 

Ponh ,UBC 13 6yaymeM, !j)OPCMpoBClHHe rlBC, YTHJll1
IlepcrreKTHBbl H TeHD.eH

3aUHH TenJlOBOH 3HeprHM, aW·136tllllhl n 11,IlHl'aTeJlb.
UHM pa3BHTHH COBpeMeH

aJIhTepHaTHBHoe TOnJlHBO, nOBblWCHHe 3KOHOMWIHO5.1.18 Hhl D.BI1:raTeJIeH BHYTpeH-
CTH, CHHlKeHHe TOKCM'IHOCTI1, ~IIIKponpOllCCCOpllbiC 

1 
mil 

CI1CTeMhi Yllpal311ell1151 IIBHrClT~JI~\III~,__ , 
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