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r. uEnI4 ocBoEHIIq IUCUUIIJIIIHbI
I-le,uuu ocBoeHufl AucqrrrrJrr{H6r <!auauara 4aurarelefi> {BJTrergr:

Qoplrrzponaulre gnaHrfi g o6nacrfi Ar{HaMr.rKr4 noplrHeBrrx Aezrarelefi BHyrpeHuefo
cfopaHvs;

03HaKOMneHlte cryreHToB co cxeMaMr.r npeo6pa:yrorunx MexaHr{3MoB ,4BC, rcuneuaru-
Koii u nl.rHaMr-{Koi xpueonrulHo-uaryHH6rx MexaHr43MoB;

cnoco6avN ypaBHoBeInUBaH Ufl. Cr4Il tI MOMeHTOB, OT KOTOpbTX 3aBxctr te rollxo o6rqufi
ypoBenb vu6paquft, Ho r{ nporr 3BoAr.rreJrbHocrb, pecypc, HaAexr{ocrt u rovuocrr pa6orrr
?Hepl e rH.recKoi ycraHoBKr.,i;

HayrIHTb rIpaBI4nbHO aHaJrH3IipOBarb noJryrreHHbre pe3ynbrarbl pacqera a nlt6lrpars on-
Tv MalrbHbre BapriaHTht no err6paHnsrv 3apaHee KpHTep14rM;

3aAaqlr,[ucultnJrugrr :

np Br4rr{e HaBbrKoB An{ onpereneHux cury gefi,ctyyrcrqr4x B Kp}rBorrr}inHo-rnaryHHoM
Mexax r.l3Me (KIIlMl:

o6ecneqeHr.r.s MeroAoB ypaBHoBeIIraBaHIzl 4earare,reii;
MCTOAOB AUHAMlIqECKI,IX PACTIETOB;

pacqeroB Kpyrr4JrbHbrx role6alrnii KoreHqarbrx eanos lI cnoco60n o6ecneveuul nageN-
uoii pa6orr,r geurarereft e cocraBe 3Hepferr{rrec(ux ycraHoBoK.

ctf op'l,rnpoearr y cryaeHroB HaBbrKr{ a yMeHr.rrr no opfaHri3arluH npoBereHus pacr{erHbrx
accreAoBaHr.rii, KaK B npouecce o6yveuzx, TaK II B rrpoI4 3Bo,{crBeHHbx ycnoBr.irx.

2. MECTO AI4CIIIIIIJII,IHI,I B CTPYKTYPE OOII BTIO

,4ucuunlana <!uuavuxa geurare,refi> orHocr.rcr x napnarunuoi (nporfzllHofi) uacru
Aricrlr4rr.rrr4H, ycraHaBJrr4BaeMbrx By30M, o6rqeuayuuoro qaxra ollofi 6ara:ranpaara.

Bapnaruauar (npoQranlHar) rracrb Aaer Bo3Mox'ocrb pacrnupeHr4s r yr:ry6leuur sua-
HI4i, yMeHI4r, HaBbrKoB r.r xovnerenqafi, onpeaeJrseMr,rx coAepxaHr-ieM 6asosrrx (o6xsarers-
urx) gttcuunlzu (uo4yleii), no3Bonser cryAeHTy noJryrrHrb yrly6leuuue 3HaHr,rr, HaBr,rKr4 u
KoMnereHur.rH 4:u yclerrrHofi npo$eccraoHa,rrHoii aeqre,,lsHocrlr u:ru o6yveuu.,r B Marvcrpary_
pe.

.{ln ycnerlHoro l.i3yr{eHfiq Kypca cryaeHTsr AoJrxHbr 6sltr,:uaxolrsr c ocHoBH6lM}1 rro-
roxeHzqMu cneAyrcrrrt4x rllcqr{nnuH: <Teoperuvecxa.x Mexarrt.rta) (pasaersr: ycnoBr.i, paBHo-
Beclrs, Ar.iHaMuxa cucrelr), <Mexasaxa nrarepr.ra',roB r.t xonc'rpyrqafir> (pasAenbr: Hanprj(eHHoe a
aeSopr'.rzponannoe cocrosHue, rJraBH6Ie HanpfxeHu.q, pacqelbr Ha rrpoqHocrr [pr{ oAHoocgoM 14

cJrox(HoM HanpsxeHHbrx cocrolHntx), <Btrclrar MareMar14Ka) (pa3,qertr: gr{Q$epeHqnporaHr.ie

14 r.rHrefpr.tpoBaHlze, guQOepeHqaaJrbHbre ypaBHeH14 q, Marpr4ubr, pl4rr, a.,rre6pa u 4u$@epeHqn_
alrbHbre ypaBHeHur), <Teopr.u pa60ur,rx npoueccoB) (quxnu nopurneerx 4earareleft, o{$er-
rr'rBHbre noKa3arenu nopurHeBofo rBurarenr, u3MeHeHr.re noxa:are:refi upN naA4yae) au$opua-
ruru (acnolr,soBaHue craHAaprHbrx [porpaMM Microsoft Office Excel u ap.).
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3. KOMTIETEHIII,III OEYqAIOUIETOCS, OOPMIIPYEMbIE
B PE3YJI6TATE OCBOEHI4'I .4IICUPIIJII,IHbI

flpoqecc I43yrleHI.It ALrcIrI4nJrI4HbI HanpaBJren na rlopur.rpoeanr4e cneayrorutrx KoMrrereH-

uufr,:

. cnoco6nocrrrc [pI.iHIzMarL ]r o6ocHonsBarb KoHKperHbIe rexHl4rrecKlre pgIIIeHLIt IIpI4

co:4analr o6re<roB 3Heprerr4r{ecxoro MarrrltHocrpoeurzr (lIK-3);
. roroBHocrr,ro pa:pa6aGreao u [puMeHrr6 oHeproor]$exruBHbre Marrrr,rHbr, ycraHoBK4,

IBI4rareJIIl 14 anrraparbl no npolz3BoAcrBy, npeo6pa:oaanaro lr norpe6leuarc pa3Ju4rrr{bD(

gopv rHeprzu (IIK-9):

B pesynsrare ocBoeHus Ar.rcqunnr.iHbr cryAeHT aonxeH:

3namt:
. ocHoBHbIe MeToabI pacqgTa a OIIeHKH Harpy3oK B OCHOBHLTX HaIpyXeHHbIX MeXaI{I43MaX

noprxHeBbrx aBLif aTeneI] ;

o cnoco6rr cr,rHTe3a npeo6pa3yronlr4x MexaHr.r3MoB; verogr,r 4el'anSupoBaHnr rone6auvi g

cI4JtOBbrX Uen 9X ABtIfaTe,'Ier.

o cnoco6u cl.rnresa lpeo6pa3yroxrr4x MexaHr.r3MoB;

. Meroabt 6a,raHcnpooru rgn rare,refi:

. MeroAbr AeMnSrapoaanrlr xole6anufi B cr.i;roBbrx qen{x AB[rarerefi.
Yuemv:

. B npo@eccl4onaltruoii IeffTe-trbHocrr.r Soprr,rynrapoearr uenb Ar4uaMr4rrecKofo aHaJrr43a r,r

lpl.IMeHrrrb K{HeMarl4r{ecxlre 14 Ar-IrIaMHqecKr4e pacrierbl 4lr o6ecneueuut BLIcoKr.rx 9(o-
. norrqecKltx v pecypcur,rx noxa:are:reft gnunareleii;

o srt6pars cnoco6rr 6a,rancapoutclt lBl4rarens, npoBecrr4 aHa[tz3 Bo3MoxHocrr.r Bo3H1rK-

HOBeHI4t pe3OHaHCHbrx peXI.{MOB,

. npr{Menrrb ocHoBHbre MeroAr,r, cnoco6sr 14 cpeacrBa noryqeHr.iq, xpaHeHa.s, nepepa6or-

ru unSoprr.tauzz, ucnoJrr,3oBarb KoM[6rorep t<a( cpe,ucrBo pa6orbr c unSoplrauueft;
B.naaers:

. MeroAaMI{pacqeTanporr4BoBecoB;

. lrpoBe.qeHr4r rapMoHlrqecKoro aHaJrr.r3a Bo3Myrla]ouux MoMeHroB, pacqera co6crBeH-

. Hbrx .racror xore6aHraft rpyrHllHrx cHcreM Br,rrBJreHHjr onacHbrx peNr.rlror pa6ortr;
o srr6opa KoHcrpyKrlr.ru aerrrn$epon xo:re6anrafi



4. CTPYKTYPA I4 COAEP}KAHIIE AIICUI4N,TI,IHbI (MOAYNq)
<<,{uuauuxa gnurare,tefi >>

O6rilar rpy4oevrocr6 al{cqunnvHLl cocraBnser 7 :aqerrsx eallHliu rpyaoeMKocrll
(6 cevecrp I3ET),252 uaca
4.1, O6ueo6pa:oBareJrbHbIe MoaY,'rr.l
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I KI-{HeMarr4Ka Kpr4Bo[]I,IIIHo-

lIaTyHHof o MeXaHI Isl'{a. O6Uue
cBeAeHur. KI-IHeMaruKa nopruHq.

6 2 2 8 2/50

2 Kr4HeMarIiKa tIraryHa.,[e:laxcuanl-
Hr,ri Kpr4BollunHo-txaryHH5li Me-

xaHrBM. Ae3aKc[anbHir[ Kp Bo-

IIIlinHo-trIaTyHHHt{ MexaHLI3M CO

CABOEH}IbIMI4 KIIHCMAT]]qECKIiMI-I

CBA3*MII.

6 2 2 2 8 2/50

3 ,{znannxa xpuaouluno-
ruaTyHHofo MexaHxstira. O6u]ue
cBe.qeHr-Ir. Maccbr,4Brixyulr4xct
,{erareii KplrBornI-IIIHo-IxarynHoro
MexanlfiMa rl rrx nprseaeHI4e. CLUITI

nHepL[I-II-I KpI-IBOrnI,IrrHO-rXaryHHOrO

MexaHrBMa. Clfi r,r .uasreHr4r ra3og.

6 3 2 2 d t/25

4 CyMMapHbre chnbr. leicTByroul e I
Kpl-tBorrrxnHo-Loa fyHHoM MexaH[3-
Me. CyvMapHbre ch,'rbl. !eicrByto-
uue B tejaKc LizLJlb HoM KplrBolulrrl-
HO-UlatyHHOV 14exaHtl i\1e co cIlBo-
EHHbIMII KI{HCNIATt,t9CCKTMh CBfl J'I-

MII.

6 4 2 2 8 2/50

5 YcI','Il-It, reft crB)'ro[rr4e Ha [taryH-
Hlle IIIeiiKl,r KprrBour[na I uaryH-
Hbrf [oaurIllIHltK. f]ontpuble,{rla-
fPAMMI,I.

6 5 2 2 8 2/50 PetTr,rHf-
xourPolt NlI

6 ycr.urz-[, aeiicrByroulre Ha KopeH-

HTIE IIIC'KI-I KOJICI+IATOTO BAITA l1

KopeHHof IIoA[rrlnnux. Onperote-
Hr.re peaKu[ii, ae iicrByro ulrx Ha

KoDeHHI'IC UICiKl,.

6 6 2 2 8 |25

7 flporpaMMa,u,rHaMtIqecKoro pac.Ie-
Ta KpIlBOrXrinHO-[raTyHHOrO MeXa-

H[3Ma n nocrpoeHxe no,'rrpHoii

[rarpaMMLr Hafpy3oK Ha KopeHHbIe

ueixn. Ta6:ruqrrrft Meroa no-
cTpoeHr-I{ [orrpHoIi Ar-rarpaMMbl
Harpy3oK Ha KopeHHbIe lIIei{I(rI.

6
,7

2 2 8 2/50

8 Kpyrru.uft uoveur MHorour4[uH,{-
poBofo aBLIraTe[t u MoMeHTbt.

6 8 2 2 8 2ts0



cKpyrrr4Barolu[e u]eiixr.r san. Ha6e-
IarcIIItie MOMeHTLI.

9 BnurH[,Ie [apaMerpoB KptrBouun-
HO-Ua THHOrO \4eXaHU tl\.4a Ha lloKa-

:atenlr aafiratert. VaapHbIe Ha-

rpy3rur B KpLIBoIIII4IHO-UaTyHHOM

MEXAHI,I3MC,

6 9 2 2 8 2/50

10 AHanIl3 ypaBHoBeI,IleHHocrt aBTo-

Mo6l-utbHblx r.l TpaKTopHbtx,uBl]ra-
re,refi . VpaanoaeulzBaHrle ueHTpo-
6eNnrrx cu. O6uue :aauculrocrlt
gnr aH0lIt3a ypaBHoBe[IeHHocTli

IIoPuIHeBblX .{BIiIaTe,'re[.

6 10 2 2 8

1'I YpaBHoBeulIBaHrie oAHop{trHbIX

ONHOUI-JNI,IHIPOBhIX 14 ABYXIIlJNI-,IHA-
poBbIX ,{Br4faTeIet.

6 11 2 2 8 2150 Peirirx Hr-

xourpo.lrs Nr2

l2 YpaBHoBeuIiBaHLie orHoptnHLIX
TpexultnriHApoBbrx I-l qerblpexu!1-

,'ll4H[pOBbrX ABrf aTenei.

6 I2 2 2 8 8 1/2.5

l3 YpaBHoBeruuBaHr{e V-o6pa:urtx
aByxul{nuHApoB],IX LI 9erblpexun-
IUHAPOBbIX ABI-,If ATEIEI{.

6 13 2 2 8 2t50

14 YpaBHoBeu-rlrBaHI-Ie V-o6pa:nrtx
uecTl-IulinriH,{poBblx I{ BocLMnuIt-
rlllHApoBr,rx aButare,rei. Paerio-
MepHocTb KpyTtluero MoMeHTa Ii
DaBHOMepHOCTb XOAa.

6 1,4 2 2 8 2/50

15 Pac'ler :xs r4Ba,'IeHrHo ii cricreMLI
KOJIEHqATI,IX BA.}IOB ABTOMO6I-IJIbHbIX

It TpaKTOpHbrx ABHraTenen.

6 15 2 2 8 2',50

16 Cno6olxue KpyrrrJrbHbre Kojre6a-

Hlu. Ofiperenen[e qactot cso6oa-
HI,IX KPYTI,IJI},HI,IX KO,'IC6AHI.' .

6 16 2 2 8 2i50

17 Bhrlryx[eHHHe Kpyrl4JlbHble KoJIe-

6aavs.

6 1'7 2 2 8 Pe iirr..r H r-
xoHrporrr Ns3

18 ,fienuQnpoeauue Kpy illjrbHbIX i(o-
ne6aHufi. Pac.rer aeMnoepoB (py-
ru,rr,nrrx role6anui.

6 t8 2 2 8 2i 50

Bcero sa 6 ceMecrr) 36 18 l8 144 K.TI. 29/40 rKr. (36)

5. OFPA3OBATEiTbHLIE TEXHOJTOII'{I{, UCIIOJTI'3YEMbIE

nPI4 I43yr{EHVII AIi.CIJJIIIJ..]IIIHI'I <<AI{HAMI{KA ABIIIATE"TIE ft "
C qenuo rlopuuporanrar tr pa3Brl'tvs' npo(beccl4oHanT'HbIX HaBLIKoB y cryaeHroB trpn npo-

BeAeHr.tlt JIeKrIr4oHHbrx, flpaKTrrqecKux I4 na6oparopHblx gaHfl'tui. a raK)Ke npl4 npHeMe Kypco-

Bbrx pa6or r pyKoBoAcrBe caMocrosrerbHoi pa6orori npLIMeHqlorc.s cne/Iyroulie o6paloBa-

TCJILH!,IE TCXHO.]IOII4H.

flpu nporegenull JreKIILIoHHbrx 3aH.sruil ucnor63yrorcq 3iteKTpoHHbIe cpe.qcrBa o6y'IeH .s

(3CO), pa:pa6oraHHoro Ka$eapofi. Ba,q 3CO KoMrIrIeKr KoMrllrorepHblx cnaiil(oB B OopMare

ppt. B Konr4qecrBe 751 eAI4HLIq. flpunqunua,rruoe HoBrnecrBo, BHocHMoe KoMnbKJTepoM B 06-

pa3oBaTenbHbri npoqecc, LIHTepaKTTIBHOCTb, nO3BOntrK)XIaq pa3BIiBaTb aKTTBHO-

aeqTeJrbHocrHbre oopMbr o6y.regl4q. Hanpuuep, npu o6cyxtaeHlll4 rlepeMe[IeHut! cKopocrl, u

ycKopeHr{r noprllHt Ha 3KpaHe BbrcBeill-iBaeTc.s fpaor.rK}r yKa3aHHbrx rroKa3areJlefi. c)ryaenrart

npeararaerc{ yKa3aT!, Ha Bo3MO)KHbre MepOTrpLI{TU.S rO CHIIXoHI4X), HalpHMep, yCKOpeH[q.

I4uenno 3To HoBoe KaqecrBo flo3Borser HaAesrbct Ha 34)OeKTL{BHoe, pealbHo none3Hoe pac-

lnr{peHr.ie ceKropa caMocroqrenr,Hofi y.{e6Hoii pa6orbl.



flepeg uaua.ror,r Kaxaoi nettuuu JIeKTop HanoMl.lHaer cry'4eHraM o rex Bonpocax' Koro-

prre 6sr,wt paccMorpeHbl Ha rlpeablAyull'lx 3aHqrl'Igx (:rexqtllx u npaKTl'iqecKl'lx saHtrulx)' a no-

cJre Sroro craBI'IM nepea ay.{uropueii 3a.(aqu, Koropble cneayer perut4Tl'

llpltnpoeeaeHuunpaKTHl{ecKI4Xzaugluil'14cI]ojlL,3y}oTcflMoAynL,Hoeo6y.{eHue,npl4KoTo-

poM Kaxabrii MoAyrb HaquHaercl: a) c BxoaHofo KoHrpoJUI zttaP-uit' u yuenufi (a:u onpeaene-

HHr ypoBHt roroBHocrl4 06y'{aeMbIX r npegcrorrueii caMocrotreJrbHoii pa60re); 6) c sr'tAa'IH

trHAl{BfiAyalbHofo3aAaHI{r,ocHoBaHHOfOHaraKoMaHan}'I3e3a'lasuevtBrqrorcq:pe3yJlbTar

pacqera no KypcoBoMy npocKry' KoHrporbHaq pa6o'ra, -recrlt' ycrHble H nHCbMeHHbIe onpoc6l'

Moaylr BcerAa.[onxeH 3aKaHqHBarbctl KoHTpon6Hofi flpoBepKoii :nauuii KourponeM npoMe-

)r(yroqHblM 14 BbIXoaHrIM IlpoBepterct ypoBeH6 ycBoeHut gsautlii u slrpa6olru yuenNfi a palr-

Kax oAHofo Moaynq unri HgoKOJltKr{X MoAyneii. 3arelt - coorBercTBy}oulat Aopa6oTKa' KOppeK-

rr.rpoBKa, ycraHoBKa Ha clegyroutraft (BI'IrO(), r'e locle4yroulHfi MOAynb'

llpuucno:ru:oeaHl'IliMoaynbHoroo6yueHurfloBbllnaercsKaqecrBoo6yueuux3acqerro-

fo. qTo Bce o6yueulle HanpaBJIeHo rra orpa6orxy flpaK'ruqecKl,Ix HaBbIKoB; KoMneTeHIIl4g onp9-

lerser seo6xoa Mble r rlHocrHble KaqecrBa; coKpaureHIlg cporoe o6yuenu{; peaJI['Ho ocylqe-

crBrqercs uHAI4BI'IAyaJII{3auut o6yqeHHg npll pealsHofi B03MoxHocrl4 co3AaH q rIHAI'lBl4'4yanb-

HbrxIrporpaMMo6yqeHl'iq;6srcrparaaanralll4qyue6no-l'rero4HuecKoroMarepl{aJlaKI43Me-

HqrouruMcq ycnoBx gM, rlr6xoe pearupoeaHlre'

flpu:rovco6,rrcAaercgflocTo'HHago6paTHa'cB'3bnpeT]oAaBaTelg14cTyAeHTa.hallpll-

lrep,rsr6opouuo3a.[aercqcryAeHTaMBonpocnoHeKoropblMH3yqaeMbIMBMo'4yneBonpocaMrr

cTyaeHTbr aaroT cBoH BaplraHTbr oTB9TOB. B:rov clyuae o6ecneqlteaercfl aKTI4BHat{ ponb cTy-

.{eHTOB Ha 3aHqTI.IqX, TaK KaK OTBearaTb Ha Bonpocbl Mo)(eT Kaxabln

Bucrpoe pa3BI'ITrle BbItII'IcJlI4TerbHoii rexnlIxtl 1I pacurl4peulle ee OyHKqlroHanr'Hl'rx Bo3-

MoxHocrell n03Borqer rx14poKo IicnoJt30Bar6 I{oMlrbrorepr,I Ha Bcex 3Tarlax yqe6Holo npoqec-

ca: Bo BpeMt reKqau, rpaK'frlgecKux :aHlruii, npI'I caMo oaforoBKe' a ra(xe anq KoHTponq x

caMoKoHrpoJrtcreneHl'IyotsoeHuqyue6noroMarepl'Iana'l4cnoft'goeauueKoMnblorepHr'xrex-

Ho,[oruii 3Harll.rrenbHo pacuHplrno Bo3Mo]I(Hocrl] Ha KoHcynbraul{gx' no3BoJIgt MoAeJlI.ipoBarb

pa3nurlHbre npoqeccbr u sBJreHr.rr, HaTypHat aeMoHcTpaIIIlt KOTOpbIX e la6oparopnux ycJIoBI4[X

TexHr.rqecKu or{eHb cJro)r{Ha:ru6o npocro HeBo3MoxHa. flo Hexoropstlt pa3AenaM Kypca Ka$ea-

poii BblnyxleHbl yue6Hsle loco6l,tit, a 3IeKTpoHHE,Ie BepcI{I4 I]x pa3Me IeHbI n :.rer<rporrrrofi 6ra6.

nHoreKe BrfY, a raKxe Ha caiire xaoeapsr' 3ro no3eorser e fto6oi lroNleur o6parurL'cq K uc-

ToI{HuKy.CrygeuraruBbIAaeTcqpasAarouut,tiiMaTepI4a,I(cloxHltecXeMbI}qepTexHrar.a.)c

rlenblo yMeHbueHut 3arpar BpeMeHI'{ Ha o(bopMneHHe cryAeHraM veprexei H pHcyHKoB BO

BpeMq reKufifi lInu npH npoBeAeHrlH npaKTuqecKI1x 3a{srt4fr"

Llacro na npaKTl'iqecKux 3aHJ{TI'Igx ucno:-l!'3ylorcf lteroasl npo6leltuoro o6yuenux Cxenaa

npo6:rer,ruoro o6yueuzt, npeacTaBnqeTcs KaI( nOCIeAOBareJIbHOCrb npoqeAyp, BrclloqaIou]Iix:

nocraHoBKy npenoAaBareneM yue6no-npo6:reuHoi saaaun, co3aaHI'Ie Anq cTyAeHroB npo6:reu-

Hoii cr.rryaqul{; oco3HaHl{e, np HtrI'Ie I'I pa3peixeHl'Ie so3HHxmei po6neMbl' B Ilpouecce (oro-

pofo oHr4 oBra.4eBalor o6o6uesstrN,fit cnoco6aMll npuo6perenrlr uogstx ]saur'riii npI4MeHeHHe

aaHusx cloco6oB Ant peuleHl4t KoHKperHbIX :agav Hanpuvep' xar o6ecneul-irb ypaBHoBe-

IIleHHocTb TpeXqIJnI{HApoBo|o u qeTblpeXqunuHApoBol^o Agurarejleii. ,{,lrr noertueulr' TBopqe.

cKoir aerTenbHocTrj cryaeHroB noapeAcrBoM nocraHoBKll npo6lenrHo cQoprryluponauHLlx 3a-



!.AHVr U aKTI4BU3arIrjH, 3a CqeT 3TO|O, IIX TIO3HaBaTeJIBHO|O uHTepeoa 14, B KOHeqHOM CrIeTe, BCefi

no3HaBareJlbHoil ae{TenbHocrH, nocKonr,Ky 3a cqer .qonoJrHI4TeJrbHofo paccMorpeHr.iq cnpaBoq-

HLTKOB pUO6peTalOTCs HOBbre 3HaHHr.

YceoeHlle cry.qeHTaMu sHaHHii, ro6ltrtlx B xore axTr.rBHofo noucKa u caMocro{TeJlbHofo

peueHHs npo6:reu 6o:ree npovnue, rreM npr4 rpaAHuHoHHoM o6y-reHnll. Kpove roro, npr-r raKoM

o6yqeHHH ripo\4 cxoAHT BocnHraHr.re aKrHBHoii, raopvecrcoil JrHrrHocrlr cryaeHra, yMerorqero Br.{-

.qerr, u pemarr, HecraHAaprnbre npotpeccr4oHanbnsre npo6,relrsr.

HaroHeu. npH npoBeneHHH flpaKfH,recK X :asg rnft xnh KoHc)nbraullfi Hcno,rsryercr npo-

extnrrfi vero4 o6y.{eHnr. llpoexrHsrii MeroA peArroJ'raraer peueHue KaKof-To npo6.re-

Mbr, npeaycMarpHBarorueii, c oaHoii cTopoH br, r{cnorb3oBaHue pa3Hoo6pa3llbrx MeToaoB, c apy-
roii - HHrerpHpoeaHue :naHufi, yMeHrri n3 pa3nr4qHbrx o6nacrei HayKrr, TexHHlrr.r, rexHoJrorurr,

rBoprrecKrax o6nacrefi .

B ocuoee npoeroHoro MeroAa rex[r pa3Bvrrre no3HaBareJrl Hbrx HaBbrKoB cryAeHroB,

yueuuii cauocroqrerbHo noKa3brBarb cBoH 3HaHuq, yveuuii opzeHrr.rpoBarbcq e un$oplraqn-

oHHoM npocrpaHcrBe, pa3BHTue KpuruqecKofo MbnrrreHHr. CryaeHralr Bbl.[aercrr AHp'rtBuIy-

arbHoe 3aAaHIie. floa pyxonoacrBoM npenoaaBarerr cryreHr[,r peuaror B03Hr.rxllrue npo6lenr-

HbIe curyaufiLi, B pe3ynbrare rrero u npoucxoaur rBoprrecxoe oBJraAeHr{e npoQeccr4oHanbHbrMn

3HaHLqMu, HaB!,IKaMI.i Ii yMeHlrrMlr r4 pa3Br.rrue MbrcJrr{Te:rbHbrx cnoco6uocreii. flpu orou cry-

aeHTbr rlcrloJrb3y]or yqe6HbIe KoMnlrorepHbre npofpaMMbr anq npoBeAeHrrq pacqeroB, nocrpoe-

Hrrs rpa(bHKoB.

AxrrsHo ucnonByrorcr l.rHrf opuaqzonno-KoMMyHHKau14oHHbre rexHolrorr-rH - s3a[]\.{Hsrfi

o6ueH :lexrpoHHoro noprr!ortHo nperro^qaBarenr H cryaeHTa, rrro r03Borqer cryAeHTy r.rcnoJIt,-

3oBarb Mareprlaltbr r.r3 ttopr$onr4o npenoaaBarenfl, a npenoaaBarenro - nyqu]ie pa6orbr cryneH-

ron (oro Kacaercq B ocHoBHoM noxa:areneii nyqmux 3apy6exnbrx o6pa3qoB, BbrnycraeMbrx B

HacrofiIuee upxlr.t). Tarur,r o6pa3oM, co3Aaercr e4rlnar o6pa:onare;rbHtur cpeaa, KoropaJr o6ec-

rrerrr4Baer 3(b(beKraBHoe egaul,{oAeficrerre llpenoAaBarenefi ],r cry,ueHroB. 3a cver uupororo uc-

rorb3oBaHuq r.rHTepHeTa cTyaeHTr,r qacTo Haxoa.sT uHTepecHbre pelxeHlig, KoTopble He Bcetaa

H3BeCTHbr npenoAaBaTeJrro.

6. OIIEHOqHbIE CPEACTBA TJIfl TEKYIIIEfO KOHTPOJ'I.'I YCIIEBAEMO-
CTtrI, TIPOME)ITYTOqHOIZ ATTECTAII}II{ I]O I,{TOTAM OCBOEHI4q AIICqIII-
JTIIHbI II YqEEHO.METONIILIECKOE OEECIIEqEHIIE CAMOCTOSTEJIbHOT
PAEOTbT CTyAEHTOB

.{,lr noaroroexu cryaeHToB K caMocrogrerbHoi pa6ore B ceMecrpe, npu eulo:trenuu e 6

ceMecrpe xypcoBofo npoeKTa, a raxxe npu npoBeleHHu npaKTHrrecKfix 3aqsrvn fi caMocToq-

TCJIbHbIX .qOMAlxHIJX 3ANAHUId KAX.qOMY CTYAEHTY BbIAACTC'I TI4IIOBOE 14HAI,IBHAYANT,HOE 3ATAHUE,

KOTOpOe OH.4OrXeH BbrrrOJlHUTr, CaMOCTOTTeJTbHO. oAHa n: TaKHX TErrOBbrX 3aAaq pelxaeroq CO-

BMeCTHO C npenOAaBaTgngM.

6.1. !,rn Br,rrorHeHurr r\TpcoBoro rrpoerTa n 6 ceruecrpe cryAeHTaM npeAranaercq

c,'reAyrclIIee 3aAaHrre:

flpoaecrH Kr.rHeMarr.iqecKuii z ansavllqecxuii pacuer ttpuBornu nHo-rxaryHHoro MexaHr43-

Ma qeTblpexTaK'r'Hofo 6eH3r4HoBofo aBnfa'IeJrr (u,rr.r nu:e:rr) HoM'.rHajrbHofi irloulsocru N. rBr
npu qacrore Bpatr]eH]lq nwuu'', c KogOOHuHeHrov npucnoco6,'rreMoc'rn KS 1,16 (ulr.r Hovrz-



HAJIbHbIM KO3QQHI-IHCHTOM KPYTqU]E|O MOMCHTA P, < 15 YO), CKOPOCTHbIM ]<fiIQUUIAEHTOM KN

<0,72.
flplruevanue. flpn nrrAaqe 3aAaHr-is na xypcorofi npoeKT cryAeHTaM yKa3brBarorcq ABr4-

fareJlr{-lpoTorunT'1, KoHcrpyKTI-IBHI'Ie lapaMerpbl KoTopbIX MoxHo ucloJlL3oBarb flpu pacr{g-

rax I4ugueagyaJl6Hble reM6I pa6orlt no KypcoBoMy npoexTy Bbraarorcfl B coorBercrBrzt4 c
ra6:r.1.

Ta6,rrua l. 3aaanue xa KypcoBoi npoeKr no ancuunJ'r He (AuHaMriKa ABC> nqr cry.qeuroe rpynnu 3n-109

Kpu0owanHo-uramlHHo?o exaHu34tb)
l. flpoeecru pacqer rrr.iKna ABrifare-rr{ Ha aB}x pexlrMax: MaKcr4MaJrsHoro (pyrrruero Mo-
MeHTa I'I HoMrlHaJIbHoM! onpeAenl4Tb KoHcrpyI(TI'IBHbIe TlapaMerpbl KprlBolrlvnHo-
rxaTyHHofo MexaHr.r3Ma (aual,rerp u xoa noprxHr) no aaHHtna pacqera a aBrzfarers-
Ilpororuna. flocrpours riHJlr.rxaropHyhl ar{arpaMMy p = "f (v), nepecrpourb ee B 3aBr{c}i-

Mocru or yrna noBopora KpuBorxrna p = -f (<p)

2. Ilocrpor.rrr rpadaKr4 nepeMerqeHufl sn, cKopocra yn r-r yc(opeHrrr Jn noprnur B 3aBr.rcr4Mo-

crl.r or yrna roBopora e KprrBouuna (si = "/(<p);vi = f kil;h = f @) ).
3. flocrponrs rpa(laxz yfJroBbrx nepeMelqeHaq Br, cropocru cDur H ycKopeHrrr ru KaqaHHt

uIaTyHa B 3aBr.rcHMocTU oT yfna noBopoTa Q Kpr]Borxuna

(0, =,f(q);ro" = "f(q); e" = "/(<p)).
6.1,2. CodepetcaHue kypco6ozo npoeKma no pasdenatt <,[unauuxa

Kp u6outunHo-u4amyHvozo .MexaHu3Mb) tr <Vpaauooeutuounue de azamenefit
I . llplr6lraNeuuo u.rrr{ [o AaHHrrM ABr.ifaren.s-[pororufla olpeAenrirb Maccbr Aeralefi

KlllM u qlinr.rHApo-troptrrueeofi rpynnsr. Iogroroaurs ucxo.qHbre AaHH6re Ans rrpoBeAe-
HI4q AHHaMHq9CKOfO paCrleTa Ha aBlx pexl{Max.

Ne

rltl o.Lr.o. flpororun 14cxoAHbre ,[aHHbIe
KoHcy,rr-

TAHT

Au-ruapuu flerp
B,raruvupoau.l

[r:err [- 145 T

S/D= 120,0/ I05,0, €= 16,5

N" =50 xBr; nH=2200 MxH- l

Kr2 0,7l; yt1 >18%

2

Buptoxor liaan

Cepreenm
!v::em [-245-'7E2
S/D=125/I10, €=16,5

N" = 48 nBr; nn=2400 vuu

t; Rn> 0,72 1t; >14%

3

falrarosog Anron
IOpreanu

[u:em lM3-534
S/D= 1 22.0 / 1 02,0, E= I 6,5

Nn = 120 xBr; n"=2400 ir.l.rn-

1; Knl 0,7 6; 1:, i > 12'Yo

4

EQunoa lpoc,rae

,{v urp r ee r.r
n.rcenb A-242-'123
S/D=125/110, €=16,5

Nn =46 xBr; n"=200 uvu-l;

K n 2 0,77; pt; > l6Yo

5.
Kp ac H,r b Ilrr.r t{o B PoMaH

Buxtoporu.r
2r05/2t0't t.6 8v
s/D=1 5,6182,0,

Nr, =54; KBT; nH -5300 nuu'' ;

K,, =0,707; K> 1,23

6
Ma,lurruea Knpu,r,r

AreKcaHApoBr-r.r

Lada Kalina 1.6 8V

stD=15,6/82,0

N|1 : 65xBr; n" =JzfQQ 11LH'''

K,, )0.5?; K > 1,1 1

1
Monon Hurura
AHato,roeeu.r

3M3-409.10

S/D=94,0195,5, s=9

N,, = 95 xBr; ns:4600 uuH-';

K,, i0.56; K> 1,06

8
HuxrrlH Cepreii

AHApeeBI4rl

Opel Astra L8

S/D=88,2/80,5, €= I 0,5

N,, = 103 xBr; nn =6300 lruH"r;

K" 20.66; K) l,l5
6,1.1. CodepmaHue Kypcorozo npoeKmo no pndeny <Runeuamuxa



2. Bsr6pars cxeMy ypaBHoBeruu BaHHfl qeurpo6exurrx cnit r4Hepultr4 H r4x MoMeHToB AJtt
HeypaBHoBeureHHbrx Bpaularculuxcr Maccr a TaKxe onpeaeJ]nTb Maccbr IIpoTHBoBecoB.

3. Brr6parr cxeMy ypaBHoBe[ruBaHuq c]rn r4Heputrlr r.l r4x MoMeHroB or Bo3BparHo-

rrocrynarenbHo ABr4xyuuxcs Macc, a raKxe npoBecrrr npu ueo6xo4uuocrra r4x ypaBuo-

BEUIHBAHI]9.

4. Brr6pars cxeMy KplrBotxr.tnoB Ko.rreHrlaroro Bana (l(B) olpeaenr.ir6 cr4Jrbr r4 MoMeHt.br,

AeilcrByroulre B KpuBoruunHo-rnaryuHoM MexaHH3Me. [znauauecxafi pacr{er npoBo-

AHTcr no nporpaMMe Dinn, atropurr,t fioropofi npuBeaeH e npusr. 2. Pacver perolreu4y-
eTcq npoBecTu Ha IB)x pexr,TMax: HoMuHaJrbHoM H MaKCUMa,rrbHOfO KpyTqqero MOMeHTa

u rlr6parr uall6o:ree HarpyNeuuufi oguH pacuerusrii peNuu.
5. floxa:arr, u3MeHflTc;r nrr no-rrrpHbre .quarpaMMbr Harpy3oK Ha (opeHHbre urefiru KB c

yqeToM ypaBHoBe[Ir.IBaHHs lr ycJroBH6le ar.rafpaMMLr ux u3HarIrr.{BaHv t.
6. flocrpours rpa(tnx yaelrHr,x cun rJHepuur{ P, y, eo:nparHo-nocryrrarerbHo aBuxyrrlr4x-

crr Macc, fa3oBbIX P.r.o n cyl'riuapHlrx clll Prro B npqMoyronbHbrx KoopALIHarax.

7. Onpege,rlt'rs cyMMapHbre y.lenbHbre cr4n6r,V]r. .51r. Ky, ll fya, 4 T&KX€ r.rHAr{KaropHbre

MoMeHTbr ABlrrarenq Ha AByx pexr.rMax, nocrporirb rpatltr<u r4x B 3aBr{cl..tMocrr4 or yrJra

rroBopoTa KpI.iBornr4na.

8. flocrporlrr lonqpHyro auafpaMMy Hafpy3ox Ha uaryHryro rueftxy r<o:renuaroro BaJra r.{

ycnoBHyro nHafpaMMy ee rr3Hoca.

9. flocrpourr nonspHyro Ar{afpaMMy Harpy3or sa nau6o,ree HarpyxeHHylo KopeHHyru

lxer.rKy xoneH.rarofo BaJra u ycnoBHyro ar.iafpaMMy ee r43Hoca.

10. llocrpol.iru BeKropHbre Ar4arpaMMbr anr onpeaeneHr.r.s Berr4quHbr r-i HalpaBreHus cur
lrHepuulr nepBoro !r BTopofo noptaKoB.

I 1 . flocrponrl rparluxu sa6eraroqux MoMeHroB Ha uaryHHbre H KopeHHbre ueftrlr xoles-
qaTofo Ba.[a.

12. flocrpourr rpa$r{K cyMMapHoro uHAuKaropHoro Kpyrfiuero MoMeHra lnr pacr{erHoro
pexHMa (Hor'rzua,rtHtril aru MaKcr.rManbHofo Kpyrrulero uoveura), onpe,uennrb cre-
neHs l.r xo:QQr.ruHeHr HepaBHoMepHocrr4 BpauteHr.rq KoreHrrarofo Ba!.ra.

6.1.3, CodepttcaHae Kypcoso?o npoeKma no pa3denJ) <IlccnedosaHue

Kpym&qbHbx Kone6an ufi xonenrutmozb anta>
l. flpoeecru pacrler 3KBaBa!'Ienrnoii cucreur,r Ko-lreHrlaroro BaJra r4ccre4yeMoro ABrrrareJlf

(onpe4emarr npr.rBeAeHHbre lutrHbr, Maccbr z Ko3dr$nqfieHrbr Kpyrr.rnLuoil xecrrocrr).
Pacver pexoueHnyercq [poBoAr.{T6 rro npofpaMMaM (Koleno), (Moment) v <Frig> ullr
no t}oprr.rynalr, rrptlBeAeHHbrM e noco6rir.r.

2. Onpeae,rlrrb r{acrorbr H (bopMbr Kone6aHHfi npueeAenHoi sxsaeaneHrHoii cr{creMbr

Kpyrr4nbHo-Ko.[e6,'toueiics cucreMbr KoJrteHqarofo Balla accirelyeMoro ABHrareJlt.

3. Onpege:rurb pe3oHaHcHbre pexr.rMr,r no qacrorHofi ar.rarpaMMe.

4. flpoeecrn rapvouuvecxl.rfi aHanu3 Kpyrslrlero MoMeHra olHoro qunr.iuApa.

5. Onpe,qe,rnrb aMnnliryltbr pe3oHaHcHbrx Kone6aHufi.

6. flpoeecru paclrer .qonorHr.rreJrbHbrx Hanplxenzft B y3noBoii roqxe r(oJreHqarofo Balra

npI,I pe3oHaHcHbIX Kone6aHuqx.

7. Pa:pa6orar[, Meponpaqrr4r no cHrrxeHuro aMnnr.tryA pe3oHaHcHbtx rco:re6anui, a npr.r

neo6xoguuocra trpoBecru pacrJer r-r er,r6parr, KoHcrpyr{uEro aeMlOepa Kpyrr4nbHbrx Ko-

ne6aHuii.



6. I. 4. IIp wtepn oe c odepatcau ue zp a(rt uqe c Ko i .tac m u n p oe Km a

Ha :rucrsr (topuara Al esrHecrrl:

l. fpatfnxr.r si =,f(q); yi = "f(<p); ir =./(rp) n F" =.,f(<p); o:o =./(cp); t, = .f (<p).

2. fpa$uxu cutt P1yo, P.yo, Pr.yo, Nl.o, &o, K,rou T,ro, cyMMapHbrx r{HAuKaropHbrx MoMeHroB

anq pacqeTHoro pexlMa B 3aBr.tcr4MocTr4 oT yfna noBopoTa KpI.iBotxuna.

3. flo.n.rpnsre Ar.{afpaMMbr Hafpy3oK Ha rnaryHHr,re u KopeuHbre ureffru, a rarxe ycnoBHlre

Ii{afpaMMbI t-tx !r3Hoca.

4. fpaQuxu sa6eratoultlx MoMeHroB Ha uaryHHble u KopeHHbre ueiKr4 KoneH.raroro BaJra

iurl pacqerHoro pexLIMa. KpyrulsHsre Ko,re6aHaq (pac.rerHar 3(BuBaJreHTHar cltc-
reua, tlopurr ro,re6aHl.rii, qacrorHar ,[HarpaMMa, qeprex racHTenr KpyrrrJrbHbrx Ko-

:re6aHai).

Kypcoeofi npoexT no ,qI{cIIHnJII{He <fluHauura 4nurare:refi> - 3To caMocrotrgJrbHeur,

opuruHanbHa.a pa6ora, ostno:ruqeMas cryaeHTaMr.r B coorBercrBrzu c 3aaaHueM Ha npoe(Tl.{po-

BaHHe, BKJ'IloqaIouIaq s ce6q or6Op, pacnpelejleHHe H uH(topvaru:aUaro MaTepI.IaJIa o Kr{HeMa-

THKe r{ A}.rHaMI4 Ke nopuHeBoro .{Br.rrarer l, lloa pyr<oeolcrBoM npenoAaBarenq cryAeHTL,r pe-

rrralor Bo3Hr4KIrIlle npo6:revHsre cuTyaqliu, B pe3ynbrare qefo H nporlcxoAqr rBopqecKoe oBna-

AeHI4e npoQeccIIoHaJIbHT,IML{ 3HaHItrMr4, HaBT,IKaMLI H yMeHHqMH !I pa3Br4Tr.re Mbrc-rrr{TeJILHLTx

cnoco6socreii. B uacruocru, cry,{eHr caM AoJrxeH er,t6pars KoMnoHoBoqHyro cxeMy noprxHe-

Boro ABlrrarenr (ognoprgurrii utru V -o6pazusrfi u cooreercrBeHHo cMeHrirr, npeg:raraeurrfi

npororr{n). B sasHcuN{ocrH or nsr6paHHofi cxeMbr no-pa3HoMy npoBo,qr.irc.[ ypaBHoBerrrr{BaHne

ABurare.]lq. B pacueruo-loqcHure,'lr,Hoil 3anr-rcKe noapo6uo oor,gcHsercq ueo6xogulrocrs
genn(rupoeauul Kplrr.iJrLHr,rx r<o:re6anv ft. Ec,ru xaxoii-Hu6yab r.{3 pa3aenoB npoeKra paccMar-

puBaercq e 6o,'rsueru o6'seue, ro peroMeHAyercr npoBecrr.l coKpauteHue no ApyrHM pa3.4eJraM.

flpu :roiv cry.qeHrr,r lrcnonb3yror yve6Hrre KoMnbrcTepHrre nporpaMMr,t (pa:pa6orannue na

rarle4pe) Anq npoBeAeHlrq pacr{eroB, nocrpoeHr4s rpar}unoa r.r 3cxr.r3Hbrx tlpoexroB ,Eera,'reii, a

raKx{e y3JroB gnnrareleil. B npHloNeHnu x y.re6Houy noco6aro npuBo.qurcr a:rropr{rM, no Ko-

ropovy pa:pa6oraHa npofpaMMa aHHaMLrqecKoro pacrrera KpHBorx?rnHo-lIIaryHHoro MexaHr.r3Ma

rloplxHeBoro aBurarent. Kpove roro, npnBereHHbre 3aBucuMocrr{ no3BoJlt}or npoBoar4Tb pac-
rJerbr rro craH,qaprHErM nporpaMMa Ha IISBM 6e: lpllale.renuq croxHr,rx KoMnbrorepHT,x

npofpaMM.

flo pe3ynhrara\4 BbrrorHeHHofi pa6orlr cryAeHrbr npeAcraBnsror pacqerHo-

ro.{cHurerr,Hyro 3anr.rcKy r.l qeprexr,i (4-5 lucron Soplrara 41) c rpa@auecxnu o$opvuenneu

Hcc,'Ie,qoBaHHfi Kr4HeMarHrrecKLtx H auHaMHqecKux oco6eHnocreii npoexrnpyevofo ABr{rareJlg.

Xog esrnorHeHa{ KypcoBoro npoexra yquTbrBaercr trpu noaBeaeHHrz uroro pefiruara: 1 u

2 pefttuuru - no 2 lucra rpaQu.recxofi qacru r.{ pacqerHo-rrorcHaTeJrbHa;I 3anrlcKa x uuu, peti-

ruHr 3 -,'nt ct I u no:rnocrsto BbrnoJIHeHHa.g pacqerHo-[oqcH I4TeIIbHafl 3anr.rcKa.

Kypcoerre npoeKrbr 3alrluufarorcq e crellua[sHofi xoMuccrlr] cocronqefi ,r3 AByx-Tpex

npenoqanare:reii xaQegprr lpu o6t:are:rrHoM yr{acruu pyKoBolr.rrens (ypcoBoro rrpoeKTr-ipo-

BaHHr rr B npHcyrcrBr.m cry.qeHroB rpynnbl. Bolpocu Mor-yr 3aAaBarb Bce npuc)TcrByroullie Ha

3alI]HTe.



6,2, l*l.n npoBepKrr ocBoeunrr MarepuaJra Ha ,'rexuurrx cryAeHTaM rrpn o[poce flpeAJraraer-
crr cJreayroull'e TurroBbr€ 3aaaqH

JAAAHI]C I.

l. I{ar<oii nyrb npoxorur nop[JeH6 npr4 noBopore KpuBotxr4na Ha yro,r 90o, ecnv paarryc

Kpr4Borrruna r:60 nrv; 4,rnHa uraryHa /:215 nrv. r{eu oro NloNHo o6'rqcnr-rrt?

2. Macca uraryHa cocraBnrer 0,850 rr. !,ruua uraryua /=165 uu, a paccrorHr4e or ueHrpa
Macc Ao ocu ropurneeoii rolroBKr{ panHo /y=132 lrlr. Ec:ru rIeHTp Macc rraryHa cMecrr4rb

na 5 ulr 6:raxe x nopurHeaoft roJroBKe, r{To npu 3roM u3MeHr.rrcs? O6rlurure pacverolr.

3alasue 2.

1. llpa KaKoM yrne noBopora Kpr4Botxrrna noprxeHr .4ocruraer vaxcgvallHofi cxopocrn,
ecnu paaHyc Kpr,rBorxnna r:60 lru; aJrr.rHa uaryHa l- 215 ww. tlen oro voxHo o6:ssc-

HUTb !

2. Macca uraryHa cocraBJlqer 0,750 Kr., a Macca, orHeceuHar K ocu noprrrHeBoro rraJrbqa -
0,150 xr. !:ruua uraryna /:145 rvv. Eclu qesrp Macc [raryHa cMecruTr, Ha 5 MM 6nu-

xe x nopuHeBoii roroeKe. Ltro npu lroM LrtveHrrcs? O6r,scsz're pacqeroM.

3a.aaune 3.

1. PaAuyc KpIlBotrrura F60 MM;,{nHHa naryHa /:215 vnr, xoireH.{arltii Ban Bpaulaercq c
qacroroii n= 2200 nrus-'. Hailru 3HaqeHHe MaKcr4ManbHoro ycKopeHr4q nopuurx n BMT
u HMT. Eclu osrz orJlurlarorc.f,, To or r{ero :ro gaeucar?

2. r{er,r o6r,gcHI4T6, qTo r nopurueeofi foJroBKe npr.iBoal4Tcfi se 6o:ree 30 %o uaccrr uraryna?
rlro a:veHurcl, ecJrr.{ Mbr yBerr.iqr.rM 3ro coorHorreHue ao 50 %? Ha qro noeruqer sro s
lepayro o.repegr?

3aAanne 4.

l. Pa4rzyc Kpr,rBorrrnrra r:60 nnr; Anr.lHa uaryHa /- 215 vrv, xolenqartrfi Balr Bpar{aercq c
qacroroii n: 2200 ivl.tH-'. Kax H3MeHrjrcrr yrJroBbre lepeMeuteHr{e, cKopocrb r.r ycrope-
HHe KaqaHtr rxaryHa, ecll:4 AIlI4Ha uaryHa yMeHl,txlrrr,cg sa 15 uu?

2. Haitru alq KIIIM, uMeroruero orHocl.rrelssr,rfi Ae3axcax k-0,20, r:46 MM, Antrqy
lraryHa /: 155 ruu, pa-:Hnqy B xoAe noprxHr, cKopocru a ycxopeHna ero rleHrpaJrbHoro

K[IlM, ec,rH,?=4800 MxH r?

3aaanue 5.

L Hafiru a:rg KIIIM, I{Meloutero orHocutersHstii Ae3aKcax k:0,20, r=46 MM, Anr4Hy

naryna /- 155 I'nr, MaKcHMaJrbHoe yfnoBoe orxroHeHr.re rxaryHa npu xoae noprnHrr K

HMT rz nao6opor?

3alanue 6.

1. Macca rraryHa cocraBn.fler 0,950 xr. lluna uraryHa /=185 MM, a paccro.rrHrle or qeHTpa

Macc Io ocl4 nopulHeBoii roroBKu paeHo /1:148 uv. Eclr.r UeHrp Macc uraTyHa cMecrr-rrb

Ha 5 MM 6nuxe r nopuHeaofi ronoBKe! rrro Trpr4 3roM l.r:r,renurcq? O6:rscuare pacrreroM.

3anasue J .

l. PaArJyc Kpr.iBotrrllna r:60 uu; AnHHa rxaryHa l- 215 prrv., xolenqarsrii Bar Bpaqaerc.s c
qacroroft n= 2000 itrr.rn-'. Kar H3MeHHrcs yrnoBbre llepeMeuleHne! cKopocrb n ycKope-

HUe KaqaHr.rfl uaTyHa, ecllr.{ lJ'rr,rHa ruaTyHa yMeHr'ullrrcs sa l0 vv?
3aaaHue 8.



2.

2.

l.

t.

2.

l.

l.

Pagvyc rprleoruuna 160 MM; AJrLlHa uraryHa i: 215 vv, xoren.rarbrft Ban Bpaulaercr c
qacroroii n- 2000 ntr"-'. Kar< u3MeHrlrc.s nepeMelrleHr.re, oKopoorb 14 yaKopeHr4e nopru-

Ht, ecnri a.Jrr{Ha IxaryHa yMeHbulurb ga l0 uu?
flprz noeopore Kpr4BouJtrna na yrol 90o xaKofi nyrb rpoxorar noprneHr,, ecntr pa1uyc

KpuBouuna r:60 MM; a:rr.iua uraryira /- 225 tmt.9eu :ro vorxso o6:rscnurl?
3a.uasne 9.

Macca uaryHa cocraBr.qer 0,750 xr., a ivracca ero orHeceHHafi K ocu noprrrueBoro na,'rb-

qa 0,150 xr. !,rvna lraryHa i:145 uu. Eclz ueHrp Macc uraryHa cMecrr{rr ua 5 uu
6ruxe x xplrnouruluoil roJroBKe, qro npu 3ToM r.r3MeHr4rcq? O6rccHare pacqeroM.

Paguyc xpaeouufia r=60 MM; Anr.ina uaryHa i= 215 vv, xoreH.rartrfi BaJr Bparqaercr c
rracrorofi n:2200 uus-'. Hafira 3qaqeHr4e MaKcnMalrbHoro vcKoDeHuq nooruHq s BMT
n HMT. Ecll.i oHI4 ornltqarorcg. To or r{ero sto gagucar?

3arasue 10.

Pa,qllyc xpneoirrana r-60 MM; lnlrHa uraryHa i= 215 vlr, xo,reH.larrtfi Ba.tt Bparqaercq c
qacrorofi n: 2000 rrr-'. Kan ri3MeHr,rrcs yrnoBble nepeMerueHr.re, cropocrb n yc(ope-
Hue KaqaHas rxaryHa, ecnu anuHa uaryHa yBenuqurr ga l0 lrlr?
flpv xaxov yrne rroBopora KpHBorxuna noptlreHb Aocrr.rraer trarcunaa,rrsofi cropocrlt,
ecnu paAuyc KpLIBouHna r=70 MM; AJruHa [JaryHa l- 225 ttl,t.9enr oro MoxHo o6:b.sc-

gurs?

3aaanue I 1.

Macca uaryHa cocraBnser 0,950 nr. !-ru.rua ura'ryna /:185 trl,r, a paccroqHr4e or rreH-

Tpa Macc no ocu noprrlHesoil roroexu paauo /1:148 MM. Ec.:ru qeHTp Macc uaryHa cMe-

crr.rrb Ha 5 nl'r 6nuxe K Kpr4BorxlinHofi rolroBKe, qro rrpr4 3ToM r.r3MeHr.rrcs? O6r.{cHrare

pacrr9ToM.

3ataaue 12.

Pagnyc xpueourana r:60 MM;,qJrI4Ha lraryHa /= 215 uv, Ko,qeH.rarbri BaJr BpaulaeTcr c
.Iacroroii n:2000 nrHH-'. Karc H3MeHrircfl yrnoBl,re nepeMeutsHue, cxopocrb r{ ycKope-

Hue KaqaHug [IaryHa, ecJrr.r AJlI4Ha rrraryHa yBenvqurcr sa 10 lru?

2.

KpoMe Tofo, paccMaTpltBaroTcr MeTolbr peueHHs HeKol.opbrx 3aaaq, KoTopbre nplixoal.IT-

cq cryleHTaM peurarr, B xo,qe BbrnonHeHuq KypcoBofo poe(Ta, oco6eHHo Te r.r3 pa3aenoB, Ko-

ropbre Bbr3brBaror nau6o,rr,uee 3arpyAHeHr.ie y cryaeHroB. Tax, nanpavep, oc06oe 3arpyAHeHr.re

B6l3brBaer y cryAeHToB rpaQrlKu locrpoeHr4q cun HHepuuH nepBoro r.t Broporo nopr4rcoa.,{lu
ocBoeuus 3roro Mareplia"la cryaeurbt xaNgui caMocroqrenbHo na II3BM B ayArrropriv Ka-

{e.4prr crpour 3Tr.{ rpa(br.rKr.r B rrpucyrcrBr{r-r lpenoaaBarenq. To.{Ho raxNe crpom rparfurr.r ne-

peMelleHnrz, cI(opocTr4 r4 ycKopeHr4q noprrrHs.

Ha nparru'recxnx 3aHqruqx npoBoAurcq npuMep pacrrera 3xsrieaneHrHofi cxeMbr Kpy-

rulr'no-xole6,troUeiic' cHcreMLI KpLIBolrrHnHo-ularyHHofo MexaHH3Ma rroprrrHeBoro ABr.rrare-

]fl.

IIpu usyuenul.t cr.lJr r.r MoMeHToB cryAeHTaM BbrAarorcs rr{rroBbre 3a(aqus,.{nr locrpoeHrra
ua6erarorqux MoMeHToB Ha IIIaryHHbre 14 KopeHHbre urefixu xo:teu.raroro Bana, a raK)r{e cyMMap-

HOfO UHIT4KaTOpHOTO MOMeHTa nOprXHeBOfO ABHfaTelq.



flpHvepsr zaaa:puit npliBeAeHbr H!t)xe.

1. Hafiru r<pyrnqnfi MoMeHr oAHopqI-

HOfO AByXUunuHApOBOfo ABuraTerq c (pr.rBo-

rxlnaMu noa yrnoM 180o. r{enay paeeH na6e-

rarcull{u MoMeHr Ha BTopyrc xopeHHyro Ilrefi-

xy? Paauyc KpuBorrruna r : 0,06 v.

2. Hahru xpyrxulufi MoMeHr oAHoprA-

HOIO AByXUI4nI{HApOBO|O,[BlIfaTen.rr c KpLIBO-

rrarraMr4 noa yrnoM 360o. {evy paeen na6e-

rarorqllu MoMeHr Ha BTopyro xopeuHyo lueft-
Ky? Paanyc xpueoruuna r:0,05 lr,

qo, nxe Cu,.ru, xH

T K
0 0 I1,501

30 -7,280

60 -? 'l -0,927

90 +2,498 -0,7 36

120 +4 )16 -4 11)

150 +2,426 -6,051

180 0 -6,37 6

210 -) 4)6 -6,376

240 -4 )16 -4 11)

270 -) 665 -0,788

300 +2,488 -0,708

330 +l 514 -4,489

360 0 -) 4r))

370 +1 ,I q +14,156

390 +4 \)*, +5,750

420 +1 ?nO +0,907

450 +6,008 -1 77)

480 +5,879 < '71 .)

510 +2,956 -7 114

540 0 -7,164

570 _) 4AR -6,233

600 -4 t5l ,1 1'\1

630 -0,783

660 +3,1l4 -0,884

690 +5 6'l I -7, 150

720 0 11,501

go, nKe Cnlrr, trH
T K

0 0 -11,501

30 -7,280

60 -1 i -0,927

90 +? 4qR -0,736

120 +4 )16 -4 11)

150 +) 4)A -6,051

180 -6,37 6

210 -) 4)6 -6,376

240 -4 )16 -4 11)

210 -) 66\ -0,788

300 +2,488 -0,708

330 +3,534 -4,489

360 0 -) 40)

370 +'l ?lq +14 1 \6

390 +4,528, +5 750

420 +3,200 +0,907

450 +6,008 -t,772

480 +5,819

510 +) OsK -7 114

540 -7,164

570 -) 4q,l -6,233

600 -4 t5l

630 -2,655 -0,783

660 +3,1l4 -0,8 84

690 +5,631 -7,150

720 0 -11,501



3. Hairu xpyrrrurzfi MoMeHT oaHopqA-

HOf O rpexqr{Jrr.rH.{poBofo ABufarerrr c fi opsa-

xolr pa6our qanr-iHApoB I -3-2. 9eruy paeeH

ua6erarcuvii MoMgHT Ha rperblo KopeHHyro

ueitxy? Paguyc rcpaeorurana r:0,07 v.

4. Hafiru rpyrxqzil MoMeHT oAHopsA-

HOrO rpexqlrnlrHApoBofo aBr.rfaTenr c noprA-

KoM pa6orbl uHnr4HApoB l-2-3 . r{erlIy paneu

Ha6erarorqHft MoMeHr Ha rperlro KopeuHyro

ueiixy? Paauyc rcpueou.urna r=0,06 lr.
q", rKB Culrr, xH

T K
0 11,501

30 -7,280

60 -j'l -0,927

90 +2,498 -0,136

120 +4 )76 -4 1l)
150 +2,426 -6,051

180 0 -6,376

210 -) 4)6 -6 776

240 -4)16 -4 1t)
270 -2,665 -0,788

300 +2,488 -0,708

330 +t 514 -4,489

360 0 -) 40)

370 +1 ,1q +14,156

390 +4 S )R +5,7 50

420 +1 ?nO +0,907

450 +6,008 -t 77)

480 +5,879 -5 11)

510 +) q56 -7 1'7 4

540 0 -7,164

570 -2,498 -6,233

600 -4 t5l ,1 'ta 1

630 -r 6s5 -0,783

660 +3,114 -0,884

690 +5 61r -7, 150

720 0 -11,50r

<po. n rce Czlrr, rH
T K

0 0 -11,501

30 -7,280

60 -0,927

90 +2,498 -0,736

120 +4 )16 -4 11)

150 +) 4)6 -6,05 r

180 0 -6,376

210 -) 4)6 -6 176

240 -4 116 -4,t12

270 -) 665 -0,78 8

300 +2,488 -0,708

330 -4,489

360 0 -) 40.)

370 +1 )lq +t4,156

390 +4 5?R +5,750

420 +l )0n +0,907

450 +6,008 |,172

480 +5,879 -5,712

510 +) q\6 -7 174

540 0 -7,164

570 -2,498 -6,233

600 -4 ?51 -4 ))-l
630 -2,655 -0,783

660 +3 114 -0,884

690 +5,631 -7,150

120 0 -11,501



5. Hafiru xpyrrului MoMeHr oAHopqA-

HO|O qeT6rpexuunr4HApoBoro aBufaTenq c no-

prarov pa6orul u nuHrpoB l-4-2-3. t{evy pa-

eeH ua6eraro lufi uouenr Ha Bropyro KopeH-

Hyro uefiny? Hapucoears cxeMy KoreHqaroro

oa-la. Paguyc KpuBorxrina r=0,07 u.

<Po, nxe Clz:tlr, xH

T K
U 0 11,501

30 -7,280

60 -'t 3 -0,927

90 +2,498 -0,736

120 +4 )16 _4 tt)
150 +2,426 -6,051

180 0 -6,376

210 -) 4)6 -6,376

240 -4)16 -4,t12

210 -) 665 -0,78 8

300 +2,488 -0,708

330 +l 514 -4,489

360 0 -) 40')

370 +? tlQ + 14,156

390 +l1 5 ?,1 +5,750

420 +3,200 +0,907

450 +6,008 t,772

480 +5,879 < -71 )

510 +) qS6 -7 114

540 0 -7,164

570 _) /.q9,

600 -4 151 ,l 141

630 -? 655 -0,783

660 +3,1l4 -0,884

690 +5,631 -7,1s0

720 0 I 1,s0 I

6. Hailrru xpyrarquii MoMeHr oAHopf,A-

HO|O qeTbrpexrIHnuH,qpoBofo aBr4faTelq c no-

pr.qxoru pa6orsr ur4nr.rHIpoB l-4-3-2. t{evy pa-

seg Ha6erarcquii uolrenr Ha r{erBepr}'ro (o-
peHHyro urefixy? Paauyc KpuBouuna r:0,08 u.

<Po, nre Ctr:ru, xH

T K
0 0 -11,501

30 -'7,280

60 -? '1 -0,927

90 +2,498 -0,736

120 +4,236 -4 111

150 +2,426 -6,051

180 0 -6,376

210 -) 4)6 -6 "\76

240 -4 11)

270 -2,665 -0,78 8

300 +2,488 -0,708

330 +l 514 -4,489

360 U -) 4n)

370 +? ?lq +14,156

390 +4 S)R +5,750

420 +3,200 +0,907

450 +6,008 1,772

480 +5,879 -5 ?t)

510 -7 114

540 U -7,1.64

570 -2,498 -6 ??1

600 -4 ls1 -4 ))1

630 _) K<q -0,783

660 +3,114 -0,8 84

690 +5,631 -7,r50

720 0 -11,501

6.3. "lla6oparopHsre pa6orsr, BbrrroJlHfleMbre cryAeHTaMIr trpn H3yqeHurr ancqfirrJrrrHr,r

<<.IIlr sa u uxa aBUrare,reii)).

V.{e6Hlr\,r nnaHoM npe.qycMorpeHo Br,rnorHeHr.re cneAyrorqux la6oparopnrx pa6or

I . Jla6oparopnan pa6ora Ne I . OnpeAelesue MoMeHroB HHeprlrzH 4era,refi IBHrarenr.
l{e:rr pa6orsr u3yqtlrb 3r(cnepr-iMeHTanlHbre Meroabr onpeAeneHr.rq oceBoro MoMeHTa

uHeprlrir.r .qerarreu ABufarenr orHocr.rrenbHo ocri, npoxoAqqef ,repe3 ueHTp Macc.



2. Jla6oparopHal pa6ora Nu2. flpneegenne Macc uaryHa.

lens pa6orsl - H3yqHTb Mero,{L,I npr4Be,qeHnr Macc rrlaryHa r4 3KcnepaMeHTaJIbHo orrpeAe-

JII,ITb:

. rIoJIOXeHl{e qeHTpa Maccbr uaTyHa;

. Maccbr uraTyHa, oTHeceHHbIe ( ocr.r IIopluHeBoro narTLIIa 14 K ocr4 Kpr.rBollunuofi ro-
JIOBKI,I.

3. Jla6oparopHar pa6o'ra L\!3. Onpeleneur4e HepaBHoMepHocrr.r xoAa ABr{tareJrr Ha ycra-
HOBHBrrreMCq pexr.rMe.

I{elr pa6orrr - H3f{lrrb ycnoBHrr HepaBHoMepHocru xoaa aBr.rareJrr Ha ycraHoBrrBrrreMct

pe)( Me H 3(cnepr{MeHTajlbHo onpeaeJlr.rTb cTeneHb HepaBHoMepHocTr4 xoAa aBl.IraTenr npr{ efo
pa6ore e creHAoBbrx ycnoBr.rrx.

4. Jla6oparopnar pa6ora Ns4. tr4syueune aa6pauilft Anura'renq B creuAoB6rx ycroBaqx.

I{e:rr pa6orsr - H3yr{Hrr} ycnoBr.rr Bo3HuKHoBeHxr ez6paquii noptlrHeBoro ABrtrareJrfi, 03-

Ha(oMr.rrbcq c annaparypofi A"rrr r{3MepeHr.rs au6paualr Lr 3KcnepHMeHTaJrr,Ho onpele.lr4Tr, ypo-

eeHr ell6paqlru B pa3nurIH[,IX ToqKax rBufareJ'r.f, npa ero pa6ote B creHAoBbrx ycJtoBl4sx.

5. Jla6oparopHar pa6ora Ng5. tr4ccreAoeaHue xecrKocrr4 Aeraneii MexaHu3Ma ra3opac-

npeAeneHliq AB!IfaTenr.

I{e:rl pa6orrr - rl3yqurb Merorbr 3KcnepuMeHTarrbHoro t.rooJrcl1oBaHus )r(eqrKocrt4 .qeraneii
rrpr4BoAa KrarraHa u onpeAenLITL efo qacrorbl co6crBeHHbrx r<o:re6anui.

6. Jla6oparopHar pa6ora J\r6. ncc;regoaaulle xole6aslri KJranaHuoro MexaHr{3Ma ABr{ra-
TEIfi.

IJe.ns pa6ortr - Il3yqLITb Meroabl 3xcnepnMeHTaJrbHofo HccneAoBaHI4t xo:re6anzfr x,qa-

naHHoro MexaHu3Ma onpeaenrzrr, reftcrBrirenbHble Harpy3xlr Ha Aeralrn npliBoAa KJrarraHa.

7. Jla6oparopuar pa6ora Ne 7. 3xcnepr.rueHra,'rbHoe r{ccneaoBaHae rpyrulrnrx ro:re6a-
HUR KoIeH.IaTofo Bajla

IJe.nr pa6orsr - H3yqurb Meloabr 3KcnepHMeHTanbHoro r4ccreAoBaHHr KpyrunlH6Ix Kone-

6aHHfi ro:reHqarofo Ba[a nBHrarerrr.

8. Jla6oparopHas pa6ora Ns8. tr4ccreloeaHr{e c}rcreMr,r ypaBHoBeur.rBaHur AByxrI}rnr.rHA-

poBofo praHoro lBr4rarerq.
fT^-, .^^a^-.- ----^uenb paooTbl - BbtnoJrH T6 aHanHj ypaBHoBeureHHoc t l.,t nBlx unnr.rHnpoBoro aHrerq A-

120; onpe4elurt rrapaMerpbr cr]creMbr ypaBHoBerrreBaHr4r MoMeHroB or qeHrpo6eNntx cul
u cl|in uHeprJuv lepBofo nopqAKa.

9. JIa6oparopHas pa6ora .I1!9. Sxcnepl.rueHrajrbHoe uccneaoBaHHe ,qeM[0epoB (py.rr4lb-

H6rx KOne6aHr.ril.

IJels pa6oru x3yrlurb Meroabl 3KcnepuMeHTar'rbHoro tIccJreaoBaHr4r Kpyrl.rnbHblx (one6a-

uufi gelrnQepoe KoJreHrrarbrx ea,roe !BC.

,rla6oparopHsre pa6orsr nrrnolurrorcq B cnerrnaJ'rrl3rrpoBaHHtx :ra6oparopuxx ra$eapu.

!,u ax ssrno,rneH14s Ha xaSelpe Br,rnyuleHo yve6uo-veroruvecroe noco6ue. floc:re slrnorue-
Hllr :ra6oparopnofi pa6orbr cryAeHTbr orlopu,rnor orqer H 3aruuularor BbrnorHeHHyro pa6ory
npenonaBaTeJIlo.



6.4. 3alaHne na peftruHr-xoHTpoJrr,

1-fi peiiranr-noHTpo!'r6

L l{axoe .qBrixeHrze coBeprlaer rrraryH npu Bparqesuu r<punouruna ?

2. Or qero 3aBr.rcr.ir MaKcr4Ma!'rbHoe yrnoBoe nepeMeqeHrze naryua ?

3. Kax npu6ll.rNeHHo MolKHo oflrrcarr, yrnoByro cxopocrb KaqaHrrr uraryna ?

4. flpu xaxov yfne noBopora Kpr.iBoIIJI.ina yrnoBaq cxopoqr b KaqaHaq rrraryua rocrrlraer
\4aKC MaibHOrO lHaqenriq ?

5. Kax npu6laxeuHo MoxHo onr{carb yrJroBoe ycKopeHue KaqaHx.tr uaryua ?

6. flpu xaxou yfne noBopora Kpr4Bornala yrnoBoe ycKopeHHe KaqaHr.rr rraryHa Iocrr4raer
MaKCnMarrbHot o :HaqeHHg I
7. Cas:aHr,r nH yrJroBbre cxopocrb H ycKopeHr.re KaqaHr4s uraryna aurlrlepeHur{aJrr,Ho-

riHTefpanbHoft 3aBr.rcuMocrbro ? flover'ry ?

8. I(ar< npeacraenqrorcr cr.irbr HHepqliu Macc, coBeprlarcrqux B03BparHo-nocrynarenbHoe

.tsra xreH r.r e?

Q T{a r npiinrovar nun-7. 1\a^ Aerl!rri]sr rl,lJra uHeplluu Macc, coBepIIarcUlIX BO3BpaTHO-nOCTyIraTeJrbHOe ABI4-

NeHl,te?

10. 9eu ypaBHoBerrrr.rBaerc{ cr{na uHeprlr.rr4 Macc, coBeprxa}ouux Bo3BparHo-

noc ryfraTeJ.lbHoe qenxeHte?

I 1. Kar onpele,'rtrercr cuna uHepIII{rr nepBoro nopraKa Macc, coBepruarour}rx Bo3BparHo-

noc ryn a ren bHoe lBt xeHhe?

12. Kar< onpe4e:rqercq cuna r-iHeprlrur Broporo nopqAxa MaccJ coBeprxarotqrrx Bo3BparHo-

noc fyn aTeJr 6 Hoe nsrxeH He'.)

I 3. Ha xaxue Aera;rr.t ABHrarens Bo3,qeicrByror ueurpo6exHrre cHnbr HHeprluu?

14. I(ax npeacraBJlrrorcr cHJrr,r r.iHeprlH14 Macc, coBeprnalournX B03BparHo-

IocT] na ren bHoe aehNeHrie?
l5 I{qr nei,.r..rJ l\.l^ A!rr!rb)gr vvlJra HHOPIIaIi MaCC, COBepIXaIOLIIHX BO3BpaTHO-nOCTynaTeJlbHOe ABI.r-

Nesue?

16 9elr ypaBHoBeurr.rBaercq cr.rJra tr Heprlr4n Maccr coBeprxaloqlix Bo3BparHo-

noct yn a ren bHoe 4ollNeH ae?

17. Kax onpe4e,rrercs cr4Jra r4Hepuux nepBoro tropfiaKa Macc, coBeprxa]our.rx Bo3BparHo-

noc r yfraTen bHoe .qeHNeHlte?

18. Kax onpeaenqercs cHna HHeprrr.lu Broporo nop.saxa Macc, coBepuaroutr-{x Bo3BparHo-

nocTyna tenbHoe aBHxteH He?

19. Ha xarl.re leraJrr.r ABrirarell eo:geilcreyror qeurpo6exHlre cl.i:rsr unepqzr?
20. C xaxoii uerbrc pexoMeHAyercr Bbrirr4crrrrb peaxqr4r4 Ha onopax orAenbHo BrrAereH-

Horo KpHBomHna or Kax,Ioii cr.r:rti e orAe,'T[,Hocru?

2l . I(ar< olpeaeruercr yrloeoii r,rHrepBarr! Ha Koropbre caBr4 Hyrbr raKrbr pacuripeHuq Ant
paBHoMepHor o xoaa ae rare,'lq?

22. Blustol nu Ha yrnoBbre uHrepBanbr KoHcrpyKrlrir xorenqaroro sa,'ra?

23. Orqero 3aBr.{c'T Harpy3Ka Ha KopeHHyro rueiixy xoleuuaroro Barra nop rHeBoro ABr.i-

rare:rs?



24. I(ax crpourcfl onsplatr alrarpaMMa Harpy3oK Ha KopeHHyro urefiry ro:renuarofo Ba-

na?

2-ii peiirunn-ronTporb
1. I{axofi rBurareJrb crllrraercrr noJrHocrbro ypaaHoaeutenntru?

2. Kaxue clrlrbr r4 MoMeHTbr nepeaalorct Ha onopbr qanrare:u?

3. MorxHo nu ypaBHoBecr.lrb onpoKr41brBarorqafi nrolreHr?

4. 9ro raxoe crarr.{rrecKoe ypaenoeeuuranue?

5. rlro raxoe ArHaMr.rqecKoe ypaeuoeeuuoaHlle?

6. Kaxue ycroBuq Heo6xoauMo o6ecnequrr, npli c6opKe An.s ypaBHoBeur4Banr.ir fioprrrHe-
gor o asu rateltl?

7 . B:luset Jra perynr.ipoBKa ronrrr..tBHofi anrlaparypbr Ha ypaBHoBeur.reanae gnurare:r.r?

8. Blusror nu AonycKu Ha u3foroBneHue leraneii ABrararenr Ha ero ypaBHoBelrr.tnauue?

9. floueiuy ,qrq oAHoqr4nuHApoBof o aBararerq Henb3r ypaBHoBecr{rb cr-{Jr6r r,rgepr{! r

nepBOfO IIOpsAKa IIpO'fLIBOBeCaMII Ha npOAOnXeHuH U]9K KO.]'reHqaTOrO BalTa?

10. Kar .q,rs oaHorrr{nnHrpoBoro aBr.rrareJrrr MoxHo ypaBHoBecuTb crrJrbr HHepII}Ifi BToporo

noprgxa?

I l. Kaxue HeAocrarKri uueer cnoco6 ypaBHoBerxr{BaHufl cr4t uHepr\4Lr nepBoro nopraKa c

oaH hM ypaBHoBeuri gatoutr.rNr eanov?

12. Kaxve cuJtLI HJrH HX MoMeHTbr HeypaBHoBeueHHr,I B lBlxrlr4nr.tH,qpoBbrx ABr.ifarelltx c

KpHBotlr.rnaMH, pacnor'roxeHHbrMu no4 yuov I 80o?

13. Katcue cr-rJrbr r{-[u ltx MoMeHTr,t HeypaBHoBerneHHbr B AByxuunl4HApoBr,rx ABl{rargJrrx c

Kpr4Borxr4naMr.r, pacnonoxeHHbrMr4 rtoA yrnoM 360o?

14. Kax ypaenoaeuuBarorcs qenrpo6eNuue cr.rJr6r nHeprrrir4 B aBlxrl[n]rHgpoBbrx ABr{ra-

Tenrx c Kpr{BoIrIunaMr{, pacnoroxeHHr,rMH nog yrro\.{ 180.?

15. Kax ypaenoneur{Barorcs uenrpo6eNnlre cr.iJ'rr,r r.rHepquu B rByxqunr.rHApoBbrx ABrzra-

TeJtgx c KpHBorrII4 naMlr, pacnonoxeHHbrMr.t nog yr,roru 360o?

16. Kax ypaeHoeenr.rBarorcr MoMeHTr,r cr.rJr rrHepqr4r.r nepnorci opqaKa B rByxurnrrHApo-
Bbrx rBr{rarelr.sx c KpaBorxunaMH, pacnoJroxeHHbrMu noA yuou 180.?

17, Kax ypaeuoeeurzBalorcs cr.rJrbr HHepurlH nepBofo nops,qKa

3-ii pefi rllrr-ronrpo,rr,
l. Kaxofi H3 aByxrIHnHHApoBbrx aBurarerei no Bauenry MHeHaro aMeer rrper.rMyruecrBo

lro ypaBHoBerrliBaH14 ro - oaHopf,IHbril u,ru V-o6pasnr,rit c yr.nolr pa:na.na 90"?

2. floveuy B ABlxrll,rnlrHAponsrx V-o6pa:asrx (c yr:ror,r pa3Bana 90o) 4eurare:rax cu:ru
lrHepun Bropofo nopslKa He ypaaHoeeu u earcrcl?

3. Kaxyro rpaeKropr-iio onucbrBaer KoHerr Bexropa paBHoAeficrByloueil cunbr r.rHepqr{u

nepBof o nopraKa B aBlxrlflnnHApoBbrx

4. llouevy Bo3HHKna neo6xoanvocrs ucnonb3oBaHr.re V-o6pa:Hofi cxeMr,r AJrr qerbrpex-

uxn H H.[poBor o qeTbrpexTaK f Hof o,qeL] rate,,tr?

5. Kaxne cr4Jrbr r{ r4x MoMeHTbr HeypaBHoBerrreHurr e V-o6pasiroM qerbrpexqrrnr4HApoBoM

qeTbrpexTal(T HoM,aeld rar e,Te?

6. Kax voxno ypaBHoBecr.rrb n V-o6pa:norv irerbrpexun,,tr,rHApoBoM qerbrpexraKTHoM



aB14raTeJIe CI_ijtbt HHepTIHH BTOpOfO nOpqaxa?

7' flol'rure, noqeMy MoMeHT cHJr r'rHeprrrrr Broporo nopsr*a e v-o6pa:uolr qer.brpex-
qrrnvHlpoBoM qerbtpexTaxrHoM Ararare:re paaen Hy;to?

8' Kax yvvrrrn aercq Trpw Bbrqr{c,[eHH, nonfipHoro MoMeHTa ]rHepur4].I g*clleHTprrcrzrer
BHyrpeHHefo oreepcrat?

9. 9ro raxoe npuBeAeHHaq ,{nuHa xpr.reourlrna?

10. Vro raxoe xo:t}lrlaqneu.r Necr(ocru xpzeoutnna?
11. Kax onpeAel.sercs MoMeHT HHeprlhn Macc uleKlt or.Hocr.rrerbHo ocn, npoxoaqluetz qe_

pe3 KopeHHbre rueiKq xoreH.raroro eana?

12. Itax onpe4elsercr MoMeHr r.iHepur.ru Macc oAHofo xpanoruzna?.
13. Kax yvrarueaercr Macca Bo3BparHo-fiocrynarenbHo .qBr]xyrquxc{ .racrei Kpr4Bour4n-

Ho-irraryHHofo MexaHr.r3Ma I]pr4 onpeaeneHr,rr4 MoMeHroB r4Heprl]rr4 flpr.rBeneHHr,rx
lracc?

l4 Kan yvuruaarorcl rootprlaql4eHrbl xecr*ocrri H MoMeHrbr nHepu'rr ra,ra c sy6varoii
nepegavei?

15. rlro na:lrsaercr xo:@rluqaenroM xecrKocrr.i yvacrxa aala?
l6 lafire onpeaeneH'e xpyroeoft qacrorbr cso6oaHLrx yrnoBbrx xole6anuft. KaKa, pa3-

MepHocrb :roI serr-r'{nFrst?

17. rlro raxoe fiepuoA Kpyrr{nbHsrx r<o,re6auui?

18. Kax cocrasraercr .qHQSepeHr.l'anbHoe ypaBHeH14 e cso6o.4Hsrx rcpyr':*ur,x rco.ne6a-
uuit?

19. Kaxrze ger"rnSeprr Kpyr'nlHbrx xole6anilil B ocHoBHoM r.rcnorb3yrorcq B aBToMo_
6urr,nrrx u rpaKTopHbx neararersx?
20. Kar< crraNaer )poBeHL Kpy .rJrbnlx xole6anzti pelrlrronlrii 4elrnQep?
2 I . Kars{e :xcnryaraqr.roHHbre orKa3br Bo3ur.lmror a pennoerx 4eunsepar?
22 . Kax cmryagr )poBeHr, k?yn4Jrbr{bx xo:re6ar*rii Nz&rocnrsrfi aenrn0ep?
23. Karas xfirxocrb HcrroJlb3yercs B xurxocrHbrx aelrn@epax?
24. rlro Ha3srsaercq rararaHcHeii xalxocru flMC?
25. B qerr,r ornr4rrue 4enanQepa KpyrunbHbx xo:re6anuil BHyrpeHHero rpeHrz, or xltA(o_

crgoro?

flper,roxteuae no

npoeKra (cryAeurrr no

pacnpeAeneHulo 6anlon pefirnnr-KoHTpojr.s H BbrnoJrHeHH, KypcoBoro
oKoHr{aH rc H3yrreHuq Kypca caaror exsaveu).

HaH n4eHosaH r..je Mepofl phtrHi

flocerqeuue :aHlrafi (:a oce aperur o6yveHlrr)
Peiirn ur-nonrpols I

PefirnHr-roHrpo,rt 2

PaaHolrepuocrs BbrnoJrHeHhr KypcoBofo npo"x--,.i,r.a6oparoprr"i
pa6or a reuenae cevecrpa (He 6o,ree 5 6art,roe Ha raNgsr ii peii_
lrHr)

!onolHnre,rsnsre 6a,r,rsr (e cnyqae 3aulrjrbr KypcoBoro npoeoru u

HTOfO



6.5. Konrpo,'nnbre Borrpocr,r K 3K3aMeHaM

L Kusenaaruxa nopmHq.

2. I{v Heuaruxa uraryHa.

3. MaccgI aBI.ixyuluXct aeraneft Kpr{BorxunHo-uaryHHofo MexaHu3Ma }r r4x npr4BeAeHr.{e.

4. Cutt t r{Hepr1uu KprrBour rrHo-uaryHHoro MexaHIz3Ma.

5. Crz:rsr naB.rreHr{r fa3oB.

6. Cyulrapnrre cll.nlr, gefi creyrorlue B KpHBorminHo-rxaryHHoM MexaHr.I3Me.

7.Ycunus- leilcrayrcruue Ha uaryHHbre oreiixn r<pnoouuna r uraryHHsrft no.quHnHHK.

8. Ycu:rlrs, geficrnyrorque Ha KopeHHble ueiiru ro:resqaroro Bala n ropenHofi noarxr{rrHrrr.

9. Ta6ruqHrril MeroA nocrpoeHnr no:upHoii Ar{arpaMMbt Harpy3oK ua rcopeHur,re ureftxll.

10. Kpyrqrusii MoMeHr MHorour{JlrHApoBoro ABr{rareJrr 14 MoMeHT[,r, cxpyuunaroruue urefixu

Ba,rra.

1 l. BraqHrae rrapaMerpoB KpnBorurnuo-u]aryHHoro MexaHr-i3Ma Ha noKa3arenr,r ,uBr.rrare:rr.

12. V,uapHsre Harpy3Kr.r B KpHBorrrunHo-[JaryHHoM MexaHr{3Me.

13. Ypaenoeeurueanue uenrpo6exHbrx cli.r. Oguoqu.nl.lHgpoBbre aBHrareJru.

14. YpaenoeeuruBaHr{e oaHopraHlx geurareleii. Oauoprgurre aByxqunuHApoBbre qerbr-

pexTaKTHbre aBufaTe.nll.

15. Vpannoeetlrr.rBaHue oaHopraHsx 4eurarelefi. OaHopqAHrre rpexqr.rnr4HApoBtre qerbr-

pexTaKTHbre .qBuf aTenu.

16. YpannoeeurnBaHHe o,qHoprraHrx .qeHrarereii. OgHoprgusre qerbrpexrrHrr4 HgpoBbre rre-

TbrpexTaKTHbre aBLrf aTenrr.

1 7. VpaaHoeeuruBaHHe oAHopsAHl,rx asr4rare,reii. OaHopsaHue uecrr.lrrunr4HApoBbre qerbr-

pexTaKTHbre aBLrf aTeI].r.

I 8. VpaenoeeunBaHlre o.{HopqaHr,x geurarereii. O4Hopxgusre BocbMrruunlrHApoBbre rrerbr-

pexTaKTHbre ABI,rf aTenu.

19. Ypauroneur.reauue V-o6pa:Hlrx geurare.nefi. lnyxuurzuaporbri V-o6pa3g6rfi ABrira-

TCJIb.

20. Vpaenoeeulreanue V-o6pa:Hsrx geurare:reii. r{erupexqn,rzHtrpoerfi V-o6pa:nbth rsu-
faTeJIb.

21. Vpaenoeeurneaur.re V-o6pa:nsrx geurare:refi. lllecrzqa:ruH4poesri V-o6pa:Hr,rfi 4aura-

22. Vpanuoeeurueanue V-o6pa:Hrrx asr.irarereii. Bocr,vrzqu,'r14HApoalrii V-o6pa:urrfi gnu-

faTeJIr,.

23. Teoperuuecxas u,qeilcreLrrer6Har ypaBHoBeueHHocrb aBlrfarerr.
24. PaenonaepHocr6 Kpyrsulefo MoMeHTa ri paBHoMepHocrr, xoAa.

25. Bu6pauuonno-axycrar{ecKHe Kar{ecrBa aBurare,u.

26. Pac\er sxer4eaneHrHoii cucreMlr Ko.treHqarlrx eanos asror4o6uJr6Hr,rx r{ TparTopnbrx

asurarerei. Onpeaelenrr MoMeHToB r{Hepulrr4 rrprzBeAeHHbrx Macc.

27 . Pacqel :xsueaneHruoii cLIcreMbl KoreHqarblx ga,tos agtor4o6H.lrr,Hbrx r.r rpaKTopHbrx

aenrarereii. flpuee4enue 4,uru.

28. Cocraerelrne pacueruofi cxeMbr 3KBHBarreuruofi cucrevr'r KoreHr{aroro Bana.

29. Ceo6o.qHrre KpyrrzJrbHbre xo:le6aHraq. OaHoMaccoeas cucreMa.



30. Ceo6oAHsre Kpyrr4nr,Hbre xo:re6aulrs. .{olxuacconar c}lcreMa.

3 1. Ceo6olHrre Kpyrr.rnL,Hr,re Kore6aHr4r. Tpexuacconal cr4creMa.

32. Ceo6oaHsre Kplrr.rnbHbre xo:re6arivq. Mnoronaaccosas cllcreMa.

33. AHarus rf opnr cno6oaHrrx t<pyrrl.iibHbrx rco,re6aHuii.

34. BsruyxgeuHr,re Kpyrr.rnbH6le xore6aHur. Ana,rr: eo:6yxAarou1ux MoMeHroB.

3 5. Brttryxlennbre KpyrraJrr,Hr,re xo,.le6aHuq.

36. Meroaaxa u aJrropr{rM rapMoH}iqecxoro aHa[]lsa xpunoii rpyurqero nrovenra .{BC.
37. Cnoco6rr yMeH6rrreHus aMnnr4Tya r{ aono.lrHureJrbHrx HanprNenllfi ltprr Kp]T]rnbHbrx

xole6anusx.

38. leunrlepr,l KpyrHnr,H6rx rcore6asrfi .

39. Brr6op onrHMaJrbHoro r<o:tf rll.rqlreHra geun$upoeaunr u r<o:QcpuqueHra xecrKocrrz

ynpyroro c:ror gelrnQepoB BHyrpeHHero rpeHr.rq.

40. Pacqer napaMerpoB .uenntpepon BHyrpeHHero rpeHr.rr.

41 . Oco6ennocrrr KoHcrpyKrlr{r{ Aer'rn(tepon (pyrr.rnbHbrx xole6annfi xHAKocrHoro rpeHr,rr.

42. Oco6enirocru KoHcrpyxqur{ Aer,rnr}epoa Kpyrr.rnbHbrx xole6asuft BHyrpennero rpeHlrc.

7. YqEFHO-METOAI4qECKOE I{ I4HOOPMAIIIIOHHOE
O E E C TIE qE H I{E AI,IC UIITI J'I IIHI'I

a) Ocnonaar !'rHTeparypa

1. fou A.H. Kunel,rarrzxa u aaHaM Ka KpuBornunuo-[IaryHaoro MexaHri3Ma nopmHeBbrx ABr-r-

rare:refi: yve6noe noco6ue. - 3-e l.r:,q., r4cnp. n aon. M.: @OPYM: uncppa-r"r, 2015. - 384 c. (c

rpnQo*r YMO).
2. foq, A. H. Kugevarnra H nr.rHaMr.rKa Kpr.rBouunHo-r[aryHHof o MexaH 3Ma nopuHeBbrx aBrr-

rarerei: yue6uoe noco6ue /A.H. foq; B:ralnv. roc. yH-r ull. A.f. r.r H.I-. Cro:reroerrx. - I4sA.

2-e us1, ricnp. 14 Aon. B:raguullp: Z:]a-eo B,rfV. 2014. - 142 c.

3. fou, A. H. lunaur.rna gnurare:refi. Kypconoe npoeKTr.rpoBaHv e: yue6. noco6ue / A. H. foq;-
2-e uz4., rrcnp. rr Aon., - M.: @OPYM: nnQpa-u, 2013. - 160 c. (c rpu$oru YMO).
4. foq, A. H. Kpyru,rsuste xo:re6anuq KolreHqarbrx ea,'roe aerol,{o6u,'T6Hbrx r.i rpaKTopHbx aBn-
rarerefi/A.H.fou.-2-eust.,ucnp.uron.,-M.:@OPVM:uHrfpa-v,2016.-208c.(crpu-
Sov YMO).
5. foq, A. H. luHavnta gaurare,tei. Kypcoeoe npoeKrr{poBaHr.re: yue6. noco6ne /A. H. foq;
BraAuu. roc. yH-r. - Bnagrllrllp: I4:A-eo BraAraN{. roc. yu-ra, 2012. - 119 c. (c rpuQou YMO).

6) .{ono,rnure,u,Harr rureparypa
6. Jlyxanan, B.H. lnHrare,rrz BHyrpeHHero cropaHus. Kn. 2. ,{usavr.rxa u roHcrpyr.rponaHr.re /
B.H. ,rlyxaHuH [u ap.]; nog pes. B.H. JIyxaHuHa. - M.: Bsrcnr. ux., 2005. - 240 c.

7. flonrrr< K.f. lnHarunxa aeroN{o6u,'lsHsx ri rpaxropHbrx geurareleii / K.l. llonsrx - M.:
Bucur. lrx., 1970. 328 c.

8. rlucuxon, B.K. [nHauuxa nop[rHeBbrx rz xov6lrnupoeaH H brx aBnrare]reii nHyrpennero cro-
paunr / B.K. tlzcrsxos - M.: MauzsocrpoeHr.re, 1989. -256 c.

9. flanoe, B. B. luuauuxa gellrarelefi BHyrpeHHero cropaHus: MeroA. yKa3aHnr x raOoparop-

nsrll pa6oran /B.B. Ilauon, C.f. lparonapoe, A.H. fou, A.M. lllapanon. - Bragznanp: Blag
roc. yH-r, 2003. 60 c.



10. fou, A. H. fluualruvecrufi pacver aBr4fareJr{ 14 pacqer yaeJrbHbrx Hafpy3o( na ureftrcl xo-
JreHqaroro Bana: MeroA. yKa3aHus, K KypcoBoMy ri rufinoMHoMy fipoeKTr{poBaur.rro / A.H. fo{,
A.M. lllapanon. - Bla4uuup: BraA roc. yu-r, 2001. - 20 c.

11. KoncrpyupoBaHlre aBr4rareJlefi eryrpennero cropauuxll flo4 pe4. H.{. 9afinona. M.: Ma-
rrrr4uocrpoeHr4e, 2011, - 496 c.

12. loq, A. H. flopqaoK rrpoeKrr{poBaHrr q asrol{o6rlrsHrrx H rpaxropHbrx annrare:refi / A. H.
foq, B. B, 3$poc; Braar,rru. roc. yH-r. - B:raAuvrzp: I,l:A-go B.llaara a. roc, yu-ra,2007,
13. foq, A. H. AHarus ypaBHoBerrreHHocrr4 r4 Mero4[,r ypaBHoBernxBaHus aero^4o6r.rmutx u
rparoopHbx Aerararereft / A.H. loq; Bnaarrr. roc. ylr-T. - B:ralulrup: Zs4-eo Bla4urr. roc. yH-

m,2007. - 124 c.

13. llporpalt'trsrfi ronrnlexc <Diesel RK>. Eecn:rarrilrfi yaaneHHbril aocryn ( cr4creMe AI{-
3EJIIT-PK http://www.diesel-rk.bmstu.nr./Rus/index.php?page:Vozmoinosti.
14. flepevenr nr4reparypr,r rro Kr.rueMarfiKe n aHHaMHKe ,{BC voNxo sait'ru sa cafnax:
http://www.twirpx.com/files/transport/dvs/cindyn/;http://vlsu.info/files/details.php?file=27

8. MATEPI,IAJIbHO-TEXHI4TIECKOE OEECIIEqEHI{E AI4CULInJ'ILIHbI
(MOAYjT-fl) <dI4HAMIIKA ABIIIATEJIEiI)
lrr arrnoruenur caMocrosreJrlurx pa6or, KypcoBoro [poeKTa H npr{ npoBeaeHr.r4 rrpax-

Tr,rqecKr4x sattsruit ucnonb3yrorcr flK s xoranstorepHoi Kracce Ka$eApbr. I4cnoltsyrorcr npo-
rpaMMbr Mathcad 12, MATLAB, a raKxe nporpaMrr.rsr, pa.:pa6orauurre na xatfegpe.



Pa6o.ias nporpaMMa cocraBJreHa B coorBercrBr.lr c rpe6oaaHnlult @egepanruoro focy-

AapcrBeHHoro o6pa:oaare:uuoro craH.{apra BO no Hanpan:reHraro 13.03.03 <3ueprerlrvecroe

Ma rr4HocrpoeHr.ieD, ),TBepxAeHHoMy [pvKa3oM Manucrepcrna o6pa.:oeanut ,r HayKt4 Poccuft-

cxofi @e4epaquz Nl 1083 or 01. 10. 2015 roaa, fipr4MeHrrrenbuo r yre6nouy nJraxy HarpalJre-

Hras 13,03.03 <3neprerzvecxoe Marnr{Hocrpoeuue> (yponeur, Bbrc[refo o6pa3oBasfir 6axaras-

pnar), yraepx4eHHoMy peKropoM B:rfY 03.11.2015 r.

Pa6ouyro nporpaMMy cocraBr.iJr nporleccop xarle.qpu T.4 r

Peqeu:eur

A.H. fou

(npegcrarurem, pa6oroAarenr) rnaeHsrfi cnerlr4anxcr OOO (3I4lI <KT3> r, Bna4ulrr.ip
,q.r.H. -/--",-.,-7 _ A.p. Kynr.ruqKlri

44 -./'- ,,(vecro pa6orlt, aolxaocrs, @14o, nolnacr)

lrporpaMMa paccMorpeHa Il oaoopeHa Ha 3aceaaHr.{H r(aeeApbr

llpororconN 9 o, /0,y'1y'f ,onu

3ane4yrorqrlfi rca$eapoii <Tenrosbre aBr.rfareJrrr u ,nrp.a#aan"" ycranoBKr,r>

B.(D. fycrxor/ "-..+-7,// /
(@14O,6roarucl)

Pa6o'Iat nporpaMMa paccMorpeHa u oao6peua Ha 3ace,laHrlr{ yve6uo-meroauuecxofi ronaucczra
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