
TTTTT1N'''"''''..... ''''T'12r1 06pa30BamUI II POCCIIHCKOH 

rocy):(apCTBeHHOe 6IO):()KeTHOe VJ.uJU,"'V Y'lPe)K):(eHIIe 

Bhlcmero OODa:30I~arJ[l:I)i 

«llepMCKHH HaD,HOHaJIbHbIH HCCJIe}J,OBaTeJIbCKHH 

nOJUlTeXHHI.J:eCKHH YHHBepCHTeT» 

II HOBaJll2l}IM 

MemoiJ KOUellUblX 3JU!.M.eUmO(l (I zeoMexauuKe 

nOJU"OTOBKH 05.06.01 HayKH 0 3eMJIe 

HanpaBJIeHHOCTb (npoq,HJIb) 
nporpaMMbI acnHpaHTYpbI 

HaY'lHaH CneI(HaJIbHOCTb 

rOpHo-npOMbImJIeHHaH H Heq,TenpOMbICJIOBaH 
reOJIOrHH, reoq,H3HKa, MapKmeiluepcKoe ):(eJIO 

H reoMeTpHH HeJIp 

25.00.16 rOpHo-npOMbImJIeHHaH H 
Heq,TenpOMbICJIOBaH reOJIOrHH, reoq,H3HKa, 

MapKmeiluepcKoe JIeJIO H reoMeTpHH "eJIp 

HCCJIeJIOBaTeJIb. 
IIpenoJIaBaTeJIb-HcCJIeJIoBaTeJIb 

MapKmeUJIepCKOe JIeJIO, reOJIe3HH H 
reoHHq,opMaI(HOHHbIe CHCTeMbI 

Kypc: 2 

TpYJIOeMKOCTb: 

ITO pa60QeMY yqe6HOMy ITJIaHy: 

liacoB ITO pa60QeMY MaRy: 
3 
108 Q 

BHJIbI KOHTPOJIH C YKa3aHHeM cCMecTpa: 
3 

IIepMb 2017 r. 

http:25.00.16
http:05.06.01


· 1 I 

PaGOqaxnpCirpaMMa .zrtrCmmJIHHbI<<MctOA I<OlIelffihlx 3JIeMeHTOBB reQMeXaImKe'}}pa3pa6m'aBa 
Ha OCiiOBamm CJIe.nyro~ HOpManmHblX .L{OKYMeHTOB: 

• <I>e.n;epaJIBHblli rocy){apCTB~HHI>IH 06Pa30BClTeJIPHl)rHCTa.H;napTBblCmerO 06pasOlf8HIDr, 
3apeI1iCTpHpOBa:amuH: BMuHlOCTe POCCHU N~870 OT 30 IDOIDl 2014 r. no :HanpaarreHHIO 
no.wOl'o~nar 05.Q6J)1 - Hayrqro3ewre. 
• 06mM xapatcrepu9THKa o6pa30:BaT~JlI>:s:oii IIpOpp~; , 
• ITacnopT HaY"'IHoH cnei:UffiJiI,iiocm25:00.16 ropH6':JJP()M$wIeJjql~ . 1I 
Il:e¢tenpOMI:.ICJIO:Sa5I reOJiorIDI, reoqm3uKa, M:apKIIIeH.ztepcKoe,n;e.rro. }J ~Q~~$I Ile.np, 
pa3pa6oTaHHbIii 3KcnepTHbI¥ coBe1'oMBbI<::meiianecTaI@;ORHoltKOMaccmr ~Cljep¢TBaB 
CBH3H c ymep)f(,UeHneM npuKaaaMlmoopHaYKHPoCCnn (IT 25 q,eBpaJIsI 200~ r. }f~59 «06 
ymep)lGlemnl HO:t.{eHI<JIaTypBI HaytiHDIX CneII.Mam.Ho(rreH~ no KOmphlM' npHcy~a.ID1:ck Y"ieHble 
CTeneHID) (peOa~Ufl om 14; OeKtl.Opfl Z015 cOOtl);' . . : I 
• IIporpaMMa KaH,L{II):{ClTCl(OrOMnBHMyMa H nacIlopr HayqHoH cqefWa.n:bHOOTIi 05lLOO..16
rOpHO-rrpOMhlII1)leHHag H He<pTenpOMbICrroBrur reO:JIQrruI, reOIPH3lIKa, MapKIIie:H:l:(~pCI<oe ,D;eJIO 11 

reOMeTpIDI HeAP 

Pa60Qrur rrporpaMMa 3aCJIYlIHlHa n YTBep){(,n:eHa Ha 3aCe.L{aBnH Ka,cpe.n:pbl ! M.nt U rMCIIHIffiY . . 

IiPOTOKOJI OT .«ia.}) 05" 201'7r. NBfY. 

P~pa6o'fqHK .IIpOrpaMMbI 
,zr-p.TeXH. Ha)'K, rrpo<lJ. 

3aB:. Ka<lJe.n:pOH M,[(rHI'I1C 
.L{'"p.TeXH. Ha)'I<, rrpo<b. 

PyKOBO;mITeJlI>rrp·OrpaMMbl 
A-P TeXH. Ha)'I<, npoq,. IO.A.K~IIIHln<OB. . . . . . . .. j. 

COrJIACOBAHO 

. I 
JI.A. CBHCTKOBa 
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1. 06JI(lIe nOJIO~eaBH 
D;eJTh Y"ie6uoit ,!J;BC:QBIJJJllliLI -<POPMHpOB~~K()Mll1IeI\Ca3B;~, H HaB:bllCOB B 

Ot)JIaCTH zopHo-npOMbltuJle111iOU u uetjJmenpoMblcl1060UZf!OJl02Uli" ZeOJjtU3UltU, Mqp~oepCkozo 
oeJJa u zeoMempuu f{eiJp, 
Bnpon;ecce H3.yqeHH.a;nmmoi!<PopMRpYe':1' cJIe.lJYltim.He KOMJleTell:QBB! 

-clloco6HOCTh npoeIO'FfPOB;;tJbH o'cymeCl'BIDITb :UCCJIe,n;~:)BaHIDI, .R TOM lllfCJIe 
Me)l(l:{HC~apH.ble, Ha ocm:)Be HayqIIoroMHpQBO$peHIDI C 
HCIloJTh30BaHB.eM B 06:rraCTB:. (YK",,2); 

.,.cr[OCOO]EIO(~b CaMOCTOHTeJIbHO 
B COOTBeTCTByrom;eH npO<pecCHOHa.Tr.I>HOM: 
IICCJIe;nOBaHIDI II. HH<pOpMaI@OmrO-ICOMM'yHHKar(l~.OH1n.1x (OTIK-I); 

C RC]rIOJffi3IQBfLHBeM OOlapC::Me$blX. 

Cm)c.Olol!OC1rb npKM~eHIDI on:e~ II )lecpOpM~ T'"..,tt""''''''''':!I{aoCHEla 
B peayJIbTaTe pCBOeHIDI Re,llp(I1K..,2). 

1.2 31U{81:JlI Y'le6UoH ;z:{Hc:QBDJIHRLr: 
.. (/J0pMupo6anue :mQH,.llu 
- B06JIacm MexaRJil.Iqr TBep;noro 


-BJ:I1IOB ;ne<i;lopMarutiiMaGCRBatoplIblXnopo.n; 


-BeJ'l:IDIIm; xapll.l{l'epmyromHe HaIIpIDKeHHo-Jle<p.oPMlIpoBaHHoe COCTOm:nIe M(lJllA>JlJLDLt. 


·tjJ0pMupo6anUeYMenuu 

,,:cOCTaBJIemreMaTp:a::J:n;1 JKeC'rICocnr 3JIeMeHTa H CHcTeMbl 3JIeMeHTOB; 
.. fjJoPMupolfa:Hue Ha6blKiJ8 
-pemeHIDI CHCTeM ClIenomn.lM GlICJIO:M lIela3Elec'rm)]X; 

1.3 llpe,!J;MeToM oc»oeH:WI,!l.BC~DJIBHbIBBJImOTeR .CJleJJ.YIQnJJI~ 06'beKTbI~ 
- paClle':1' ,iJ;eWopMaJ.I.l'rlf no }'3JIOBBIM nepeMem:eHIDIM H nepeMem;eHrurM: B CHCTeMe. 

pa::~OE]lICl:i ~mr KOllle'llHJ.)J[X 3JleMeHTOB. 
- npeo6Pa30Bamle Matp:B.IUil. 

1.4 MecrOyqeOBOji ;n;Bc~IDLiIJmI;I BCTpyxrype' otip330Sft"eml!lIoH nporpiul1\w. 
,!lHcIlHIIJiH:a:a <<MeTo.u ICOHel:J:HblX 3rreMeHTOB B. reoMeXaHKKe» >lBJISleTck 
,1UICr(IiIIJIHHoti::n:po Bmopy BapHaTHBiiOa'iacnr 6reloBoro yqe6Horo nmm:a 

,L{Hcrummma HCnOJIb3ye:rcHnpH IIbWO'I'OBICe .1\ 3K3~erIa no 
cneI{HarI.&HQCm 25.00.16 ~ rppHO:-npOMl>IIIIJIeHH~ HHe<pTerrpoM1>IcJIOliaJ!: reoJIo.i1uI, reo4>H3HICa, 
MapKmeH,n:ep.cKoe ;D;eJIO H reoMetrpIDI He,llp H BIilllOJIHeHHH . pa6.0ThI 
(,zm:ccepnlIum). 

2. llepe~n~BL nmwupyeMLIX peYJTh1'ftTOB 06Y'leBIDI no ,!UICD.IUI.lUIBe, coomecellRbIX C 
IIJIamIpyeMLIMB p.e3YJILTIlTaMBOc»oemm: 06pa30BaTeJU:.lioit Dporp~i 

B pe3yJrbTaTe myqe:H.lUI ,1UICI(HIIJJl!Hb1 .l(OJDKeH .OCBOHTh llaCTH yKa3a.HHbIX B 
rrymcre 1.1 KOMne:re~ R,lleMoRCTpHpoBaTh Cfte,li;yWIUHe peaYJIbTItn.l: 

lHftT£: 

MeXaHHllecI<Bit'cMBIcJI peme:Hmi yrrpynrx:~a,n;all 

MaTp::wmyK> 3ai:IHCI> ITJIOCICOH 3a.llal:!:B 'tiOOtliHIf vrt10Yr'O.C1rn 

- upcne;nOBaTeJlBHOCTb oueparuritnpH pemeHHH 3a)'(all Hanp}J)KeJ:mo-;ne!l>qpMH}JoBaHHOrO 
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YM~: 

OrrpeA¢IDIThrpillffitm:&IeR HatJaJIBHbre. yCJI013IDI npR orrpe,ZJ;e.nemmHanpIDKewro
,ZJ;e<pQPMHPoB8mIOrO COCTOmIDI MaCCRBa; 

npeo6pa:lOBb,IBaTI:. Ma1p:Hl:lhl; 
Orrpe):(emrrb XapaKTeplmre oco6effiIocTH rpeyrOJII;RQrO KOiletIHOto MeMeIiTa; 

Bna):{cTJ)! i . 

-MerO.D;aMRlI 9pe.L(ctBaMH p8I(HOHaJIbHOrOBBr60panporp~ Icpe,ZJ;CTBIIPH 
peiJIeHmI3@a~ ~. I:ijIHMeiieHHeM:MI(3; 

MeTo,Z:(aMli npeQ6pasoBaHID;! mmeHm.Ix rrOmmO~{QlrB Ma:tpJiIfffiylO '~QPMY~ 
. . I 

- IIpHeMamf peiIleHIDI rrpoCTpaHCTBemn.rx3~'qHarrpjb{(eHHO-;Ue$()pMHpd13rumQro 
cocrommI .crrp1iMeHefllieM MK3 . 

Ko):{ 
YK~2 

. • ' .. ... . •.. ' tl)OPMYJUq1QBK~K~eTe~' . I 
CIIocQ611QeTI:. npOeKTIIPQ~a,ThR P9ymeCTlm:sITBKOMIDleKCHI:.Ie 
RCC:rre):(QRaHIDl,B.TOMtiHC:ne Me)K)UiC.t.(HgJm11apHBre.. Ha()CHOBe' :q~n~CTHorO 

clicTeMHOrOllaYtJIlOrOMUpOB033peHIDi ~ B,CnoJI&3.0saimeM3HanIDl 13 
o6JIacm HWOPImH<pRJIOCO<pIDr HaYKH . . .... 

Ko,l( 

YK-2 

E L,[(B.Ol.3 

<I>opMy.1IHpQ~Ra ,ZJ;HCnmIJIBHapaol'laC)JI KOMiIrn~U 
cIIoco6aocr:r:.IIp:OeIO'Hp.013aTI:. H·O:cymeCtBmrrB KOMIlJIeKC:a:r:,re HCCJIe;n:OBaHIDI 

Tpe60BaIDm K KOMlloBellTHoMY cocraBY"IaCTB KOM:IItITeinQ'm I 
I I 

IIepe'leHb KOMnOHCHTOB 
BH,/l;LIyqeoHoil 

pa60TbI 
ICpe~CTBa 
! ~me.HIaI 

' 3i1a'tb: 
MeXa.mNeCram CMI:.rC~l pememm ynpj'I'ID{'sa;z:(a,q . 
rrpH npRMeHeHmr:MK3 

CClJy{()'Cm01l!fl?JlblU1fl 
paoomg actzUpamn08 .. 

YMeTh: 
rrpeo6pa3013I:.maThMaTpHUI:.! 

IIpaKTrluliecKue '3aH8T1iUfl. 
CqM9c1nOJlmf!;lblllUJ 

.paoo!ha,acnupaHmC!8. 

Cd6ece.006ctHUe. 
T6-bpileC~oe 
3aOaftile. 

BJI8,lJ;eTL! 
MeTO):(aMH, ;a cpe):(9TBaMH paruroHaJll;lIoro 
BBI60parrporp~ 'cpe,l(CTB rrpH pememm 
3a.ua~crrplIMeHeHB:eM N1K3 . 

.C{lMOcmoJlif1eJlbflaiJ 
pq60ma acnupaHmps;. 

I 

C()6.ec~06aJme. 
T8QptwcKQe 
3aOq1:l~e. 

2.3 ,il;ucilmiJIHHapaanKap'ra KOMneTell:l:(Jm OIIK~l 

Kot( .' . ' . WOVMYJlBpoB~a KOlWleTCmum .. .. • I 
OJm-l cIIoco6HOCP>'ca,MQ~mrreJIbHO ocymeCTWUITb " HayqHo-HCCJJe~013aTy~CJ<YlO 

,ZJ;egreJt6HoCTIi B'CO()TBeTdr13yromeH: npPq>eccliloHam.HOlI .o6n:aCTII C .. 
.H~IIOJIMOBaime¥ 'COBpeM'eHHI:.1XMer()AoBJilCCJIeA~H . 

HH .° McmHOHHO-I<.O · aI(HOEiHf,IX r.eXli()]JoI'Hit 

Ko.ll; <I>OPMYJlBl>'OBKa ~ClomIDIHapllO~ ·~atmKoMndeHnR.o ! 
CIIoc06HOCP>, CaMocrofieJIDHOHCII0JIS30Qa11> coapeMeHHI>IeMeTO.zU,Ibn1<'"l 
HCCJIe;I{O~ H HHq,PPMaIlIfOHHO"KowYIUIlHlmio!"llfb.lX -TeXHoJtOnm 

£1.,[03.013 
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.. 1. 

Uepe"llCHLKOMDOHeHTOB 
BUALlyqeOHOH: 

J)~6oTLi 
Cpe):(C'tBa
Io:nelooi , 

3HaTL: 
tIoCJIeAO"BaTe:n:oHOCU> <;>tie.panHii IIpli pememm 
3a;n;aq HanpjpKemrO-Ae<popMlipo:BaHHoro 
COCTQ5.!:HIDI MeTO,Zl.aMH KOH:etJlr.blX 3neMeHTOB 

CcwoqmoJl11ieflbHcm 
paf)oma acnupamn(j6~ 

YMeTL: 
Onpe.n.eiuITb :z-p~eB: :EfaxtaJII,Hble YCJIOBHsI 
npH onpe;1:(eJIelilIJiJ HaIIpIDKeHHO
):(e<p:oPMlWO.BaHHoto coc;rO~ .~CHBa 

IIpCIK1'l111.lletKUe 3QlmmWJ. 
CCl,MOCmOflttleJtbHctJl 
pd60ma acnupaHm06. 

Co6., e.CeO?6ClHUe.· 
TeOplJeCROe 
3a~ClHtie;I 

Bna.!(eTh: . 
MeTo.n.aMH.npeo6pa30BaaIDi: m.me~ 
IIOJIRHOMOB B MaTp~ <pOI'M)' 

.CcwocmOJiinenbHaR 
pa60maCiCnUpaHmfJe; 

' . I ICooece'Ooean.ue.,I , . 

Teqpttec*oe 
34QcmUe.! 

](O.IJ: «{)op~JlJiPOBKaKOl\-OlCTeH1Wll 
IIK,.2 Cn0990RQCThnpiiMeileHWI ¥eTO;l(OBOnemafH npo[HO~a,..n.e4>. Op~~ 

rOpHOrQMaCCHBa B.peiy.JIDTa:re OCBOemurile;DjJ 

Ko.IJ: 

IIK';'2 

bl.,UB~O1.:3 

«{)0PMyJIBpOBKa ,tnIcilfm.innlapuoli "IaCTH~OMneT~~ 
crrocooHoCTh npHMeH~H1:UI ~eTO;ZJ;OB oneHIGI .11 nporno~a .n.e~opMrunm. . , 

ropH.ofO Mac.cIffiaB pe3}pU)Ta'l'p 'ocBoeiIiIH :e:e,up 

Hepe"leHb KOMllOHeHTOB 
-BB,llb1 yqeouoii 

paooTbl 
Cpe.llCTB.a 

3HaTb: 
MaTP~ 3aIIHCBrDIOCKOlr 3a,naml TeOpm 
ynpyroCTH rrp1l lIpHMelIe~MK3 · 

CCl,MocmOJrmellbHa;t 
pa6omi:l cum1ipaHm(je~ 

-C06eCe006£/HUe. 

Onpe.n.emm. OcoQe~oCTH 
'I'peyroJIDilOrO KOHe1:ffiorO 3JIeMeHTa 

JIPClJ<P1uy~cKUe 3aAAmuR. 
C(J&tocfhoflmEUlb'fl(1J1 
pqooiflaacnUpanmofJ, 

.Co6e<;ei)o6aHue. 
r~oplle-dKoe 
~doaHu~~ 

'1 

BJI~eTL: 
IipHeMaMHpemeHIDi: i!pbOTpaJICT:BeHlIbl:x3a;Aai:J 
H~lIIpSliKeHH.O-:ne<pop~B~HoroCocTo~c 
IIPHMeHemaeM'MK3 

C4MocJnO}lmellbHCl8 
. pa6omaacnupcmmofl. 

f 
Co6eC~006a1:IUe. 
Tf1oplleCKoe 
,3ciOa~ue. 
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3. CTPYKTYPa Y'IIeDHQH AHcnHI1JJwn.I uo BIfA~}f H cpopMaMY'IIcOHOH p1ifi'OTbI 
06mrur TPYL\oeMKDcTb )UIC~ICOCTaBIDleT 3 3E (13E = 36-q~c~), 

Ta6.JIHna 1 
06'DeM ,1iJ ~H,lU)r yt!e6IfoH pa6bt& , 

n.n. 

, B TOM llHCJIe: 

CaMOCrQjlTeJThH~ pa60Ta{CP)96 
MTOroBruIaU,eCTaruiH IIO )lHcmmmme: 

, I(~atc:KHii3:K3i;lMeH 

4. COJJ:epamHBeY'lle6Hoii: IDICnBUJlBHbI 

4.1 MOAYJIbHLIHTtM81JI"11ecKiJii: II.!lllH 

32 
4 
72 

! 

Ta6mma2 

HOMep 
Pal-
JJ:eJIa HOMep TeMhl 

JJ::HCIUI IDICIUIIIJIHHI>I 
nJIHH 

LI 

1 
1 

2 
HceroIJ:o palJJ:eJIy: 

3 
2 4 

5 
:Bcero Iiopa3):(CJIy: 

3 
6 

Hcero no Pa3JJ:eJIy; 
I1pC>MeacyTOllHaB 
aTTecT~ 

IITOl'o.: 

' Kep 
Bce[Q JI D3 ,KOBTPOJIL 

{) 6 
6 6 

1~ 12 
7 7 
7 7 

6 6 
20 20 

-

32 32 4 

10 1;6 
12 :18 
22 34, ; 

14 ~l 
14 ~21 

11 I7' 
39 59 
11 ~l 

72 

4~2. COJJ::ep~aBHe P~A~JIOB H TeMyqeoHoii: ,1lHCnuwumLI 
4.2.LCoJJ:ep~aHHep3.3J(eJIOB HTeMyqe6uoii: JlHCn;HII)IBlU;I: (3ceM'ecrp) 
P'G.n;err 1. Cyn, M:ero.n;a KOHe'IHf>IX 3JIeMeHTOB ' 

(JI - 0, II3-12, CP - 22) 
TeMa 1.,UHcKpeTIiSan;IDIo6JIacnr. TpeyroJIbm.IH 3JleMeHT 

ilacJIeJJ:OBa--reJThHbc.Tborrepa.uHHnp:a pememm sa,n;allH Ha IIJIOCKOCTIi. ArrnpOKCHMaIJ;IDI 

IIOBepXHocm. 
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TeMa 2.Ma'TpHIJ.a)i(eCTKOC'TII~neMeHTaR CnCTeMa 3neMelITOB 
npeOOpa30BalIln~ .Ma!pH$l. <I>ym<r(IDI .BJIRSimuI:)'3JlOB. IIOCJIeAO)lareJI(>lJoC'ib~Uli;'p~ 

onepanHij:. Ma'Tpima )KeCTKOCTH CTIJIOITIHOrO KOHeqRoro 3JIeMeHlii,. fpa:mPffii,leYCJl?BWl. 

Pa3):{en2.: ilJIOCKM 3a,na'tJa --reopRH: ynpyrOCTH 

(ll - 0, ITS - 20~ CP ,.... 39) 
TeMa3.Ko:aeqm,illg.neMeH'r Hera cBoiiCTBa; 

:Henpep:&IBHWIW)'HK:I:(IDI KOQPj(m:iaT. Y3.nOBLlenepel\ofemeHllil. OTHocWrem)~e 

.n;e4>opMamm. XapaKl'epmueoco6eHHOCl'R TpeyrOJIIiHOrO K(>Helffioro ~.neMeltJ;a, 

TeMa4;Ma'TpHIJ.a*eCTKOCTH ClIcTeMbI 

B:OIOOPMeTO.n;OB pemeHIDI cRCTe~I ypaBHemnt. PaClleT ):(e4>()p¥~ I no ;Y3iIOBDIM 

nepeMeIIJ;eHIDIM Ii nepeMeIIteItIDIM BCRCTeMe. Pa3Q~Ka ceni KOHe~3JIeM¢HTOB.. AmuIH3 

no.neft HanpIDKelIIDI. IJOCTaHOBKa 3Ma"tfHRa3a:a.-qelnie rp~yC.nOBmt ' 
TeMa 5.OceCHMMeTplilJeCKruI 3a;r:{a.-rra 

3aBHClIMOcTb )'3JIOBD1X CH.n 01' )'3JlOBbIX nepeMememritOO1>e.D;HHeime ~aTPI£qhl 
)KeCTKOCm g.neMemOl'l'BMa'l'pH$I '>KecTKOCTIi CIicTemi. 110rpeIIIB<1CTR.B 3JJ:eMeHT~, 

P~.n;eJI. 3. Oco6eHHocm KOHelffio..,MeMeHTHOrO pemeHIDr 3aJl~· npe.Aem.liOt6 paBHOBeCIDr 

(JI-{) .113,- 0, CP - 11), . 

l'eMa 6.lb.m:raIJ;IDtH3MeHelIIDIKOlfIYPa OOJlacTH 

PemeHIDi c rrocJIe;uoJIDTem,EiOB3MewreMJ;lMJi ,Kolfiyp8MIio6rracm; 3.JIeM.eHTbI~rreBorO 

nma. PemeHlie60JIbIlIHX CHCTeM ypaBHemrlt 

4.3~ IIepe'.l¢Hb TeM ~a69P~TOpJIl.IXpaiioT 
rrpiI royqeHHIi ,I(aHHOH ~cUHIiJIllliDfna.60paTopHBlepa60TbIHe npemrCMOTpeH$!. 

IIpe.nC'raBneHHe
HaifMellOBaHHeTeMbI 

OlJ;eH01ffioro oI(eHOlffioro
TIpaICI'H}I.eCK.QFO 3a.IDInIsI 

. cpeACTBa 
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cpe;n:o:ma. 
BonpoCDI! '. no 

.n;e4>.opMtipQBamIoro COCTOHHIDI 

PemeIme 3a,natm HanpIDi<eHHo~ Co6e:ce;n:OBamte. 
TBop:qeCK-oe leMaM I [paa.n;eJIaM 

Ha iIJIOCI(OCTH ,lUIcn:HIIJnrin:;r; 
Te?Jm ~QP-qecKHX 

3a,n;aHHe. 

.3Mfunm. l · . 
2 2 Cooece.nOBaHHe. . ' BOhpOCDl lIO 

TBop~eCKQe T~ /pas.n;emlM
!., . - .. . 

3a,z:(aHHe. .lUlC!nmmmrI>I. . .. . I 
TeW>! ~Op-q~CKHX 

.3a,n~. ; 

3 3 FemeHHe 3a,nal:jnHalIpIDKemro- Copece.n;913a.HRe. . . Bonp.QCbi no 

]J.eiPopMHpoBaHl:{orq COCT05llIIDl TBOPlJecKOe TeMaM 1 pas):(eJIaM 
'...iUUICJIOHCTO"HCpe.$l 3MaH:fie. )J;:a~nHI1JImIDI. 

teMIiI TBo:p-qecKHX 
3a,n~umlt . 

4 4 Pac-rreT ,tJ;e4>opMawm no )'3JIOBbiM Co6ece)J;oBa,HHe. HOTIpoc:ot JIO 
nepeMeme~ TBOP"tJec!(Oe TeMciM / :pas.n;eJIaM 
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,ZJ;H:cti;HtDm:i::I:Bi. 
Te¥LI TBOpq;ecKIIX 

. 38;Z{a$m. 

5 5 ()61ie.zmHeHHe ;Ma'IpH:I$I 
)l(eCTKQCm 3JIeMeHtOB B MaTJim:u.r 

Co6ecep;()~amIe. 
TBOplieCKOe 

Bo-npoc:bi • no 
TeMaM: /p~p;ejntM 
A;H~~. 
TeMB11130plIeCKHX 
sa;J:la.lnnt i 

I -I 
4.5. llepeqem. TeM ceMimapCImXJaH~'nm . r I 

I1PR R3ytIemm AaffiIoif .lUiCwnIJIJ~m.I ceMliHapCKRe3aID11'H,SlHe tq)e,7WCM01WHbI. 1 
, 

4.6.Co.lle})'KSHHe ca~oCTo~em.lioHpa:6-on.I 'a~JlHPa:HToil 
CaMOCTOJrreJII;HCljf paoOTaacIIHpaltrQB 38.K.llIQtJil.etCjI'B Teopenutec~oM H3yqemm 

KO~ BonpocOB R BLmoJIiieHRR tBoPlIecKlPt sap;~~ 

NQ 
II.n. 

HOMepTeMLI 
,nRCIJ;HIIJIHHI>I 

HimMeHoBrume teMLI 

CaMOCT05lTeJILHOii pa60ThIon
F!aRMeHOBaHiIe ' 

c~eP;CTBa 

:eB01IHOrO 

-- IIp'e~CTaB!.reHHe 
dlleHo~oro 
·cpe,nc-rna 

1 1 AmwOKCHMru:unrnOBepXHOC11f. 

Orp;Um:ti¢HIDI H p;orryeKR. 
Co6ece;tioBrurne 

. 

BoppOCB~no 
TeM~ rp~,D;erraM 

-iZUlC~ 
2 2 TIoCJIe,nOBaTeJILHOc;rL . 

MaTPHTilILIXiIpeoOpa3QBrumH. 

COcTalilleHHeMaTPHIU>I 
)l(ectKQcmcMollIHQro 
l\OBetD.i0r03JIeMean;t., 

'tn:OptIecKoe 
3an;aIDIe 

3 4 Pac.'qerp;eWoPManmtno 
Y3-JIOBBIM nepeMeme~H 

nepeMeii:J;eHIDIM :s CHcreMe. 

l:sopq;eCI<oe 
3an;alllie 

TeMir TBbp:qecKHX 
3an;amm I 

4 -3aBHCHMOC~ )'3JIOBBD(Clill OT 

)'3JIo1$X.nepeMememm 
TBoplieCkoe 
3ap;rume 

TeMhll'.gopttecKHX 
3ap;l:IlIHit 

5.MeTO.lllPlec~e' yKa3allBH,):(JIR' acnupaHToB nOB3~eHHlO ~C~LI 
I1PH Rsyqemm .IJ;HtUlmJ1:HBE,I«Merop; KOHelffi'LIx,3JIeMeBWBB reOMeX8.Jm1(e» acImpmITaM 

nerrec:006pasB;o BEmOJIIDITL CJIe..nyK>IIl;HepeKoM~H):(runm-: 
1. M3Y1IeBHeytIeOlfOH)JJiC~):(OmKHO ~~CTn~ c¥Ic:reMaTJllIe.CKR} . 

2. Uocne H3yqeHIDIKaxoro-JIHOO pas,neJIa no yqe6IDIKY ·llini· KoHCneK:rB:LlM M:~repHarraM 
peKoMeIi,l;Q'eTCH rio. n~I{BOCIIpOli3BecTII oCHo:slffiIe T¢p~ onp~JIeJIelIID4nOIDlTIDIPa3JIeJIa; 

3. BCJI TeMa'rHKa B0npOCOB~H;3yqaeMDlXCaMo:t.To$rem,ao~3a.naeTCjI' iIpenOp;analeJIeM, 11M 
){(e ,narorcSIHCTo'tffiHKH (B nepB)'lQ O'lIepe;D;D BRonB H3);{~e ··B nepHQ)fHqeckOH' Ha)"lHoH 

JIHTeparype) .l(IDI60Jiee ;ZJ;eTaJIDBorO IIOlim4aHIDr 'BbIIpOCO~, ·o:ray:qeB;HhlX,Ha.rre.I<l(lm; 
4. K BBillOJIHeImIO IIpa.I<"I'H1IecKRX.:-3a;namm -DpRCTyIIan IIOCJI'e CaMOCTo.srreJlliHoii pa60rn 

ITO royqeHmQ TeOperHlIecKHX BOnpOeOB. 
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6. 06p330BaTeJIbHLre TeXBoJIotBB, HCnOJl~eM.bre 
~JIHclJopMBpoBaHWIKOMUeTefri\Bii 

,gmr' ycneI.WIoI'Q oCBOeHIDl):(Ifc~InpHM:eIDnOTCH pa:3~e 06Pa30BaTellBHbIe 
Tex:ao.iIOrim~ KOT()PI>I~ o6ecn~1lIOT ,uOCTIPICeHHe lIlIaimpy:eMbIX p~ym.TamB oUY"'IeHIDI 
Gor~acHbdcHOBHOH npo<peCCl{OHa.JThHOH 06pa30Ba~HOH nporp~. o· i : 

ITpoBe;nemIe JIeKIUiIOH1il'>IX 3ammm no ):(HcI{mIJIB.He OCHOBbIBae;rCJI Ha~O~:Me:ro):{e 
o6ycreHrul:, npH KOTOpoii acrmplWThIHerraCCHBHbIeCJJ)'lIIareJfH, a8.Ict:liBHilIe yqa~ ;aarortIDI, 
OTBe-qaron:r;FIe H .a BOnpocbinpeIIO,llaBareJI&. BOnpOChl npenO.!laBaTeIDr:aa:ueJIeHbIHa!~~awno 
npo~eccoB YCBoeHIDI MaTepnaJIa,a ~~ oHa pa3Bi'ITlie JlO11ftIecKQTO ~eHIDI. IIp.eIIQAaaa:rem. 
:3aP'Wee lfaMeqaeTcw:r~k BOIWOCOB,crm.i:YmIpyIOIIOiX accOIU:IaTH1JEroe ~eHHe H 

ycnmoBJI¢i!1Ie cBgs.eRc paHee oc:soemn.tM :M:aTepHiuro~:. : , 
. ' . ." ' . . . . ' .. I · 

TIp"OBe,ueHHe D:p8.K'llflIeClQlX 3amrmH oCHoBblBa€rrcHHa mtreprucrmmbMMew,ue °Q.Qycrel'lIDl, 
rrpH KOTOPOM acnHPaHTbIB3am.fo.n:eHCTBYlOTHe tOJn;l(OC npenoAaBateJIeM,IlOlI ~yr ~APy.tOM. 
npH 3TOM ,llOMHHHpyet'aKnrBHOCl$ @IIHpaHTOB B rrpon.ecce oQ~eHH:S,l. Mect<) !iP,bno,llaaareJIH B 
HHTepaKnrnHbIX. 3aHsI;rIDIx CBO,turtCH K HarrpaBlIemn6,I:(eHTeJIblio:cmacnHp,ulTojl~a.n:~~emre 
I.:{eJIeit 3arurrruI. . 0 

7. cI>O~OI{~ilO1Jlffirx: cpe.ll:l;TB I 
.1 

<I>O$QI.:{eHO"'IHBIX epe;lJ;CTB .nIDI Iij)Qlle~~HIDf npoMe*YI'o:q}{oit(ltiecT~ . H ±eJ<yII(ero 
KOHTj)OJIH ono )J;I:Icl(lI11.JII{ij:e ·«Meron lCOHel;ffibIX3JIeMeHTOB .B. feOMeXaHHI\e» l!pe,llCtaBJl~H BB:a.n:e 
npHJIO)KeHIDlKpa6oQeH nporpaMide .n;IfcI(IDIJIHHbI. 

I, 
I 

I 
0/ 
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8. Ue.pe:'1eHL yqe6HO-),feTO;IlJl1!~CJOOI'O :HIiB4lopMaWlQllllOrQ o6ecJI~q'eHmi M1J. 
CaMOcTOilTeJILBOB ,pa601Dlooyqai9muxcil no ~c~e I . 

8.1. KapTa o6ecrreq:eHHocm ,/1;HCUHlIJlHHbl yqe6HO~MeTO,/1;lf1IeCKOB:JIHTepaTyp(jH: 

SJ[OKI 


B1.,lI;B.()1.3 

«Meto.n KOHe"'lHliQ{ ·:meMeHTOB 


B reOMeXaHHKe» 


(uHiJeKc u nOflHoe.H036aHue 
oUClpmJIuHbi) 

05.06'0011 


15.00.J6 


KOO Haripa6ileHUflIz;uupp
. . . , 

2017 CeMec:rp(-bi): 3 

(208 )rm6ep:JICOeHWl KO~ecTBQ 

Ylle6Ho2o YlJlctHa) acIIHpamoB: 
 -

3 
I 

I . I 
Karpeopa MdpklUeuOepC1«()20 oeJla, 2eooe3Uu. 
u TeoUHrpopMiJl(UORHbzx¢ucme»t meJl. . 8(342)2;"198'-424;· gebtech~Shl;:fU 

tkdlfifftlkrntfaR UHtPOPM~71WJ)
. I 

I 
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8.2. nepe-qem.. oCHOlIHOil: H~On'OJiHllTeJIbB()ityq:~6BoB.iIHTepa:rypbl 

JiH6JJl1o~4llPleCKOeoIllicaime 
(aemop, 3aZilClfJUe; BUO U3o.a1:!'UJl, Mecmo~u3o.amejzbr;meo~ 

zoo. U3o.cmUfl, .KollU'leCm60 cmpaHuq) 

~oJDl'lemo 
3IOeMDJIHpoBB. 
O:aOilliOTeKe+Kacp.enpe; 
M~CToBl1,xo~eliile 

:lJleIO'POBBLIX lI3A_HiI 

1 . 2 ·3< 

. i . i 
i 

1 
<pao.eee A.B. MemoQ KoiJetlHbu: 1lle-Me·Hmoe 62eoMeXaHUKe, M, 
Heopa.1987.221 c. 11 

! 

2 
Ea7azaUlOe HB; reoMeXClHU1((:i:YlfePflUT<.OJlJl ey30e. ·ToM 1 OCHQ61:Jl 

eeOMeXllHU1CU; Mo, MIT'Y, 2no4. 208 p; .. . . . 
3 jJa1OJPU(oeH.B., Kapm03ilJJ 1;;;1.,. IfIdweHko A.H., EOpUC.06 B.B. 

.Fe(}MexaHtlKa: ¥lfe6t-1-uK iJJzH6}'308., TOM 2, Te(JMeXaHUriecKUe 
npoZ/eccbl. M"MJTY, 2.0()4. 249 ~; 

4 Kaw.fl:UT<.06 lo.A. MexWtUka 2,PPHorx nopoonffUpCi3paOOTn8:e· 
MecmOpO:JICOeHUU Y2JleiJOo.opOOHO'ZO CfjlPqfl. /J().4.KataHtlKO(J, 
c.r. AtuUXJ:!UH. - M.: (JOG ''lieopa..EmHl!Clfetttnp'', 2p07~ ... 467c. 

! : 
I03tpeJYt-rWtpo6 Ha 

ka(jJ.eppe 

5 HoppuJ(, oemjJt13 JK. Beeo..ufUe6!(femov KOfle'lHblx ~/leMeHmoe~' 
nep•. c(IHm.~M, .MuPf J98L~304 c.,- - . . . 

I 
8J 

6 3eHKeetill O.Memoo. KOHe"ilHblX 3JJeMeH1'!loe 6 mexHU'ke, M, Mup. 
1975,539 c. 

j , " .. -! 

I 1974i....;1 
1.19'75 -1I .., 

7 IIpol(Hocmb l{ iJefjJopMUflYeMoCmb2opHblX nopoo.IIoo.peo. A.S. 
(/Jaoee6a, M, Heopa; ] 979, 269c. 

8 c!>eiOee({A,B" Pertuflan.~ A6obWoae63.R Memoj)K01#~'l"HblX 
3lleMeHmo.e npupeUleHuu ZeOmeXHUQer:K1JX 3Cl.Odtl utiplJ2Pl1MMCl 
«TeoMeXCl,HUKa».HHClf. H., 19B2. 72 c; . 

1 

9 MaJJbzmeeM.B; IIpol:lHoemb z]iywmo6u yCm.OU'lU6{)Cm.b OClfOi3ClHUU 
cooPYOICeHuii. M; CmpOUU3Qam, IS/8O'; 134c; 

1 Becimiuk IIHH1JY. Teo402Ufl. HeijimezCI306Qe u zop~oe 'o.(J]lO 
. httpJi'efibrary.Hi! . 

Ho/-mCl,fl~4~KmpOHH(lfl 
6uoJJu.ome1(a (F!3£) 

2 BeCmH1~K llFflfJIY. MexaJfuka 
http://e.library.ry/ 

3 R3~ecm1ifl PAR MexanuKa meepdozo mella. 
hffp://eZtbrary. ru/ 

! 

EJE 
·1 

. i 

1 
raCT 21j53.2-84~ n0poOblZOp1J1:xe. Me.mp9bloiipeOeJieHWl 
npeiJeJlCi ripdilHocmu npuo01:l00CT-iOM c:JICGmuu,., Mo, 1985, 10' c. 

GO$t~er-t;ru- eouHClfl 
Qa3a raeroe PtP 

2 

raCT 21153.3~$5. Ilopoobl ZOpHbl~. MerYioOot onpeiJelleHWl 
npeoena npp'lHOCmu npu OOHOOc'HOM paclJ1}lDfCimuu. - M., 1987, 18 GdstExpert. ru - eou1:lClfl 

6a3aPOCToe Pc!> 

3 
rOCT 2115J,~ 8~88. llopoobl2opHbze~ Memo9't>.l onpeoeJrelfufl 
npeo.eJlCl npoflflocrrJu np:u OObeMifd]JC;)fCamUu, - M, 1Y89, 17 c. 

GostExpert:ru - e01J1:ltlfl 
6~a raeToe P<P. 
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bllQJIHOrpaijmQCCKOC ODHcauue 
(aemop, 3a2JltlBUe, 6UO U30alliJJl, Mecmo,tI3OdmeJrbCrneO, 

ZOOU3.o.a1t11Jl,.KOilUtleCmeO cmpaHUlJ) 

KoJIIPICC'rBO 
~K3e:(W.I~mq)()B» 

~6H6mroteKe+KacpeAPe; 
, , ,' I " I " 

MCCTOB~XO~eBHe , 
, ;JJlelttp~liiILlX H3~aBHii 

1 ; 3 1 -

4 
TOCT 28985..91. F/OpOObZ, cOpHble. MWQO onpedeneHWl 
oecjJopMCllfUOiliiblX xapdldriepilcmuK npuooHOOC1fOM C;JlC(11nUU. -' M., 
1992; llc. 

j i 
GQsf&f~rtrU - eOU'HaJl 

,6(J3a!FOCToe Pl/>
I ' 
! i _._ 

1 (/JeoeIJ(1JlbHblU 3aKOH /'0 Heopax" M 2395-1 om 2L02.19p2. 

I 
Ii 

8.3~ nepe~eHL pecypCOR IIBCPOpMal(HOBBo-TeJIeKOi'fMYllHKa~()BHo1i c~ 
<<IlHTepBC'D),BCOQXO,lJ;UMblX ,lJ;JIlIOCBO,CBHB ,lJ;BCI{IIDJIllBhl I 

1. 3JlexmpoHHafl ou6ftuOmexd IIepMcKo2o HCl.'l/lAOHQ!lbHOZQl,ICClreooeamimbcKoco 
, , . I , 

l'ZOJIUrnexHiNe.cKozo.·. YHue.epcumema 1~J(eKmpoHHbzu per:yp,c] , : , [n()JlH~nre.. , Kcmo6CiR 16a3d1, OClHHblX 
311eKmpoH. OQ1<.,U3oaH. e f13o;.;ee JIHlfIIY] / IIepM.HQl/. ucclleiJ. ruJllumeXH; YH-rnj !lf~r6~Ka. -
IIepMbi 2016. ~ PeXUM oocmyna: http.lleUb.pstu.ru; ceo6obHbziL - 3azJl. c3Kptma. . . I 

2~ 3JleKmpOHHO-6u6l1J.1ome!,lHC1JI:~CrneMa Ihoa.mell-hCfrl(JQ «JItmb» [31rercrfJpoiiHblU 
pecypcJ : [nOIlHomeT\J;mOeaJl Oa:J/;1 OaH:Hbzx,' 3ileKTtlp01l.,6ePCUUl(H.~ 6IcypH. nOZYMaHum., 
·o6l¥cme., ecmecme: u m~H. HayKfiM} 13n.eKmpoH.-ou6il.cUcmeMa <df3o-ea «/ICWb», - I CaHKm
IIemep6yp~, 2Q10-2016, '- PeOICUM oocmyna:' http://e.limbookcDm; no IP'":a.op!{ccvJ~oMi(zli1omep. 
cemu IIepM. ifCnt· ucc.ileo. hOllumeXH. yH-mg, - 3Cl.ZJ]. c3Kpa1JCl., ,' I I 

3. Pro Quest Dissertations &Theses Global [:7JieKmpOHHblupecypc} .: [noJl'/«)11JekCmOeClfl 
6Cl3a oaHHblX : Due. u ounnOMfibie pd60mbtita Wi. R3; noeceM ompaCJlRM;Ju1mml/PfQQuest LLC. 

-Ann Arbor, 2016: -Pe:J/CW1 ()oc1J1yrza.~ hftpj/searchproquest.coml:pqdtglobalidissertatioJts. no 

IP;.cai)peccw KOMnblOmep. cernuHepM. 1'!,alJ' ' ucCJleo.nollumeXH.YH~ma. ,...; 3az:n..c 3.KJJ.~Hi:t : " 
4. 3heKirlpOHffClfl 6u6JluomekCl ouccepmdtjuu PrE [3nexmPQ.1-11;1OTUI pe.¢Ypc) : 

" . '. ",.. " '. . "I 
[nollHomeKcmoeClfl 6d3a OCI1'lH-blX : 3JleKmp01L6epCUU OlAc. ua(Jlrlope(j).Quc; no eceu 011(lPciCJlJlM 

3HaHUfl] I 311eKmpoH. 6~Kaouc. ~ MOCked; 2003..2016, ,-,. Pe~ oo.cmyna,·' http://dih.rsl.ru, 

KOMnb1Omep.cemb HayiJ. 6-KUllepM. Hdtl, UCdleo.1'Zdllumexfl. yil.,hui. - 3a2!z~ c 3Kp{l~a; 'I 
5. Cambridge Jotll'ruils [El~ctr()l'liiYrespurce : rzQll:Homexl;mp(J(JJl 6a3Cl Oim'flblX : 

311eTmipOH. PICJlPH. ;YWZYMCmum.,ecmecm(J"" U ~XH. HayKCl:M 1:{a a1tCll. 5l3.] I iUni'versity -of 
Cambpidge.-Cwnkridge : Camb.ridge, TJnfwrsity Press, 1770:-2012. - Pe~obcniyna:

• ,. .' . , 1 

http://tournals;cambridge.org/-3azJl. c &kpaHa.l1, I 
8.3.1.1. lIBcI>oPMaJU[OBHLIC: CnpaBO:qubIC CBCTeMbi 

1. Cnpaeo4Hcifl IIpa606cifl CucmeMa K(mCyllbmimmIiJt1OC ' [311eKmjjollHbdt p¢cypc} 
[nOJlHOmekCmOeaR 6ci3doClH1i.blx njJaeoeou UH</JO]JM. : box" KOMMeHm., KH.,cm., o64oPbZ U:'Qp.]. -
BepcUR 4015:00.02, ceml~6'dJl, 50 cmaHlJ'Uu.- MqcKea, 1992-2016, - J)e~8qcmyna: 
KOM!1b,lOTlWp. cemblla;m. 6--KU lIepM. Half, U¢(JIleo.fwllumeXH. )l1;I~ma; - 3azn. c 3'KpclsCl, 

. . i 

1 ' 
co6CTBeHHble HJIHnpe'z(OCTIlBIDleMDle IIH¥ITIY no. ,Z(orolJ.opy 
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8.3:.2. 0TKp};1TI>l~ B1l'l'epHeT~pe~ypcLI 

1. .EiJUHWl 6Q3Q rOCTo(J PlP IiTOCT3Kcnepm" http;j/go~expert;rul 

8.4. Ilepe1'feHb .rmneB3110HHOTonpotpaMMHoro Q6~ne'i{eHWI 

Per•.HOMep HaaBaq~e INQ :BiI,l{yqeoHoto· IIa~eJIDB~e 
n.n. 3alUlT~ npOI'paMMBoto JIBneH3H11 DPOrpaMMHot~ np~ofuaqa

. 	 '. 

npoAYKT~ 

,tpIDK,Zt•.;npaaoBPif HcnoJm3()Balmeuer()~a 
.~oroBop KOHet:fm.ix3JIeMekroB'~ 
NQ3517/B pac~e-ra H,ZJ;CrollHoro

i 

, I . 
MaC:CHBa 

cy6JlHIleB:3HOH. '. l1cnOJIl)j,O~eMerQAa 
)lOi'OBOP N!r1789- I<OHe~, jJteMeaTOB ·AmI 
lIO/2()16-I1<1>Q p~"IeTaH,Z:(e ropHoroj 

M,aCCHBa 

2 TIpaJmrqecKoe ANSYS v.11 

3 . I1paIcrH"IecKoe 3lJEC 215-001-0002- ··Mcn0JIE.30BaHHe1.re1'o.z:ta

17517p~ti~JIbHO-6J1~~, I 
~JIeMeHTOB ,nIDI pemeEqUl 
13):{aq Me.XaIm:Irnk pYHiQB 

I I 
I 

I 


9. 	OnucaBH¢'MaTtpliaJD,JlO-TeXllH'ie¢KOH 6331>1, ,lIeo6xonJlM9H.;a:Jtii ocy~eCTBJI'eHIUI 
OOpa30BaT@LROTo,npo:tJ;ecca uOJJ:HcnmIJlBJle I 

9.1. Cne:O;UaJIH3HpOBamH.Ie JIaOOpaTOpHH B KJIaCCbI I 
Ta6mma7r -. . 

n.n. Ha3BaBHe 

1 

1 

2 

3 

2 3 4 $ " ._ ; 6 

KOMTII:iIOTepHbili KJIaCC 

JIa6opaTopIDI 

ae1lD" 

Kacp'e-.upa M,l:I;r'H 
me 

K,upe.upa M,1:(f H 

r:ae 
Ka¢e.upa M,l.(F a: 

me 

215 60 15 

220 80 7 

032/1 40 5 

9.2. OCBoBHoe Y'Ie6Boe o6opynoBaIlJle 

Ta6:mma8 

13 

http:Cne:O;UaJIH3HpOBamH.Ie


n.n. 

. HaHMeHoBau:lre HM3pKa 

oOoPYLloBaHWI. (~eHLla, 
MaXeTa, DJIa'kaTa, 

mlt)opaTopliOe 
o:6()py;:(o~'aBBe) 

KOJI.,.BU 
eLl. 

1 2 . 3 4 ! 5 

1 

I1epCOHa.rrnHDmKOMnDIOTep; 

Notebook CQmp?g Ann~da 
E$.oO P3-700 

1 
I 
I .. 

2J5 

2 
llepcoaan:i>rri.m 'KOMUDlQTep~ 
Iruel Core .2Quadl MOHHTOp. 

viewSonic lQ VAA03M* ' 
2 OnepanmHoe-ynpaBJIeIDIe 

, 

, 215 

3 1 [03211 
I 
I 

; 

I 

I 

14 




·_. .~Ta, 
:[ ~Vu 

,JI~ 

::'.N! 
COJ.(eplR8neH:JMeUeBllH: a.~bl.n.D. UoJlliiIeb 

.....~, 
~,' 

,' ...,
.", 

Kaflle1.'JJ)oii 
: 
: 

321 
:

1 

: 

2 

, 

3 

: 

4 

I 
, 



~~~~c::--
B.B. KOpOTaeB 

»2017r. 
~~~';-7---f--

aTTeCTauU 

/ 
/ 

/ 
" MaIillCTepcTBO 06pa30BaHIDl H HayKH POCCHH:CKOH: <l>e.nepaI(lra 

<l>enepaJThHOe rocynapCTBeHHOe 61OJl)KeTHOe 06pa30BaTeJIbHOe ycrpe)l(,UeHlle 

BhICmerO 06Pa30BaHIDl 

«IIepMcKHH Ha~HOHaJIhHhlH HCCJIe,UOBaTeJIhCKHH nOJI~TeXHHqeCKHH 
YHHBepCHTeT» (IIJIIDIY) 

,[(JlH npOBe,[(eHUH npOMe~OqHOii 

MeTO,[( KOHeqHhlX 3J1eMeHTOB B reOMeXaHUKe 

HanpaBJIeHHe nO,l(rOTOBKH 05.06.01 HaYKH 0 3eMJIe 

HanpaBJIeHHOCTh (npOclmJIh) nporpaMMhI rOpHo-npOMhlmJIeHHaR H HelfnerrpOMhlCJIO
acnHpauryphI BaR reOJIOrHR, reo!f>H3HKa, MapKmeH,UepCKoe 

,UeJIO H reOMeTpHR He,Up 

HayqHaB cneQHaJIhHOCTh 25.00.16 rOpHo-npOMhlmJIeHHaR H He!f>Terrpo

MhlCJIOBaR reOJIOrHR, reo!f>H3HKa, MapKmeH

,UepCKoe ,UeJIO H reoMeTpHR He,Up 

KBaJIHclmKaQHB BhInYCKHHKa lIcCJIe,UoBaTeJIh. 

IIperro,UaBaTeJIh-HcCJIe,UoBaTeJIh 

BhInycKaIOIQaH(He) Ka.pe,l(pa(hI) MapKmeH.uepCKOe ,UeJIO, reO,Ue3HR H reOHH

!f>0pMaUHoHHhle CHCTeMhI 
<I>opMa o6yqeHHH OqUaH 

Kypc: 2 CeMeCTp (hI): 3 

TpY,l(OeMKOCTh: 

Kpe,nMToB no pa6oqeM)' yqe6HoM)' rvraRy: 3 3E 
qacoB no pa6oQeM)' yqe6HoM)' rvraRy: 108 q 

BlIJl.hI KOHTPOJIH C YKa3aHneM ceMecTpa: 
3I<3aMeH: 3aQe-r: 3 

IIepMh 2017 r. 
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He.rqJ, pa;:maoO~raa:HLlrR 

CbOB)l ()~eHO'IHLIX Cpe,!J;CTB (CbOC) ,!J;JUI npOBe,!J;emm npO"~OWOH 
'Iarom:BX~HnO ,llBC~Hnmme <<MerO,D; KOHeqm;rx 3JIt:MeHT()B 

0CHOBlllmH cne:;UylfOII(KX HOpMaTJ1[BHloIX ,l.'.(o;[(y].{eEITOS: 

3ap!eI'EtCTt'HpOBl3lHH:brH B Mwnocre POCCJIH 
IIO,ZU'OTOBKH 05.06.01 Hay:rrn 0 .j";;1Y.1.l1IJ. 

.. 06maJI rrporpaMM1>l; 

.. I1acnOpT nayrJRoH 25.1)0.16 """ 
CJIOBruI reoipH3~ )leno Ii 
IIepm1>IM COBeTO,l:d BbIcmeH arrccTc:U.UlOlm6ill<oMHCCHH MJ:rtm.tTI~pc:tBa 
eM IIpHKa:3aMHHo6pnaYKlrPOCCHH OT 25q,eBpaJUI 2009 r.Ns69 

Clli;~:am,HocrtiH IIOom 
14oeKa6p51 2015 zooa); 

<I>OC 


ITPOTOKOJI OT«!CU> 1}S-

PYXOBOIlHTe.lI'b IIporpa.MM.'bI 

TeXH. Hayx, IIPOti>. 

COfJIACOBAHO 
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1.2 

1. 	 llepe'lem. tilopMBpye:&!bIX'IaCTeii KOMnttremudi,aTam.l UX4JOp~OBamm. II 
KO'BTpOJlHpYe:&!ble pe3YJlbTaTLI ooyqeHH.H 

1.1 llepe'leHb KOMlIel.'eHIQIiie YKa3amteM clumOB nxtilopmrpOBa:BimB Oe
Boemmo6p2301UiTMbBOHnporpfl~ 

C6rnacRo OCROBRO! :np04?eccHOBam..ROiio6pa3o:aaTe$HQ'Ha~nHpam:ypEJ 
yqetlli.WI . :S1.~.013I(ORe~ 31IeMeHTOB B reQMexaimKe>~ .ytmcTByer B 


<p0pMliPoBamm eJIe~J.I.J;HX .lUIic~o:mHR~mH:&lX. 


YK~2. npoeKTIIpoBaThH oeymecTBIDITI> KOMI::QleKcir.bte HCCJIe;n;OBaBl:UI, 


Me)l()lHCI(.HIIJIHHapHEJe, Ha OCROBe b;eftoCTItoro CHCTeM1:Ior~ Rayqnoro 'Mlfl)('B0331xmtwl 


30nrumeM B oOJI8.Cm .HeTopD H <}jmtOCQ<pIDI 

IIK.;3. cIioco6HOCTB MeTO'!{OB H rrporH03a,I.(e<popM~ B 

pe3YJIhTaTe oCBoeffiuI 

OCBm~Im[e Vqe()H()rO Ma::reDHa.r.ra ,I.(Hc:rnmtJIHHEJ ~OBaHQ 

CTpa. B 3 ceMecTpe npe.n;ycMo;rpem.I rtpfi.IttH:tIecmelamrrmr,a 

B ...."' • .,."''''rrrO. A"""'''''''''' 

TeJl};RruI. pa60Ta PaMK8XOCBoeHIDIyqeoitoro MaTe-pHMa JUlcn:~JI:IDEffiI ID01DMl'I
nVlnT(~g' K'OM:rrOlieEmI ,ll:E[CD;HDlJIBHapBJEiIX KOMII~em:i;.Irli 3i-lalllb; YMemb! RJ1t:mem"h_ yRaa8HHEJe B 

..."....." ......... KOMneTeHIJ;lIiiB PTI,D;,KOTopore BbIeTyaaIOT B KOHtpOJIH,l{HicU1fIllmE£apHblX 

peaYJl};TaTOB H JiBIDIIoTC.sl IIOKa3aTeJI5J¥H YPOBIDI oe-

BoeBIDI KOMIteteE£I.nlli (moJL 1). 

Y.2 

xap8."KTepHI:Je oc()OOH;' 

KOH'I'poJn:{pYCM;MC pe3ym>TaThi 06yq~HlUI n() .nRC;' 


IUmJmHe (!I0K83aTeJm .llOCTmKCHmL:Ui,ll.8HHOrO 


YP()BHH .OCBOCHHH KOMnCnHmrA) 


c .TB 

c 


c 


01'3 


ROCTH . e O.11J:,!lOrOICOHelffioro 

B.1 BJIa,ll.eTl' MeTO,I.(aMH H cpe.I(CTBaMH pamro
,Ha.r.r&HQrO B1>IDOpanpOrpaMMHlillC 

H . eWemm: ~a.lJ;Cl'q c 	
01:3 

OD 
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.ll.eW. O._pMHpOBalIHOrOYOCTOmIDI c npHM.e.He..·;..I. . 
\. HHeMMK3 _ 

C -c~6ecebo(JaHUeno meMe;'TB;- meQpemuitecKUU6()npOQ/ T3 :-m60ptlecKO~ 3fJOaUue,c 
ytl'emOM m~14blflaY'fHO-UCClJeOOearnejtbC1<OU o£W,melJbll:Ocmu; 01'3 -- Omfle.m_1W m-60plJec'k.oUy 
3aoaHU1Ci;,1I3 ' - npaKnttltte-c1Coe 3aoaHuec )fttemOM meMpl Haj/flHo,:,uCCJ1eaOBame1bC1(OU oeJl
mellbHOCmu. . I I 

Co6'eceo06clHue-cpei)c'meo. l<.OflnzpOJ]!l, PFzaHU3oecmi{Qe7(aT< crieqll.tm:bHcUl 6e~eoa, npeno
Oaeametz1l cacnupCmmQM 1:1'0 ineMbl; Cl/ID(J1:l1:lble c- U3Ji4aeMoii-ouc.1/uWfwiou; upacct/umauHoe .ua 
6f?U!CHeuueo6bl!MG 3HaHUuo6yilaiOi4ezocJlno onpeo'iJlleHROMypcnlJwzy, meMe~ npo6~eMe it in.n. 

TeopwcKOe3aOaHUe -ttacmutlflo peZitliMeHmupo6aHuife3ao'01lue,1JMe16wee . 1l~c11Ul1ldapm"" 
Hoe pezaeuue u n0360JlJl1OU/ee OUtlZHOcmup06amh yJJiteuWl, U1:tmeZpUp06am'b 31l(fHuR p~UilHozX 
66ilacmeUi ap~M:Hrnup06a~'bc06cm6eHHYK: mOttkY~peHUfl. . ' . _ . _. _." . ; i 

H'l'OrOB9H on:eHKOH OCBoeB:IDI;lJ;H,C]JHIIJIIDIapH6IX qac:reii KO]4lle'l'eli:t(irlt (pe3YJlBTa'l'OB 
o6yqeHIDI no p;aCIOOIJIDHe) .mDUIe1'CSInpQ¥e~01:ffiaSI aTIe~B: BH,I.{e '3a:Qera (4 ceiaecTp), 
npOBO]J.HMWIC_Y'ieTOM p~Y1II>+aTOBTeKYfi:(etoKOHTpo:mr. 1 I 

I , 

~. . . .. . , .. L I
2• 0.'Ducatme noKa3aTeJIen BKpBTepHeB()neHllBaHWI.KOMlIeT.eHnDDlI~pa3,. 

Jluq1ThIX::nanaxux4»9pMHI;()Brunm, ()nHi~~aHH:e;mIqtJI oneiluh-aBU.H~ · 
B npon:ecceiPopMHpOB~3asrBtieH1ThlX-l<OM1lere~ ;KCnOJTh3yrotc~pa3~e 4>01'

MI.I on:eHQ1JHl,1Xcpe,ZJ;cTBTeKJm;eto H npo~e)K}'TotIHo.to KQHTpOIDI, ' . l' . . 

KOMl1QlIeH11>I ,ZJ;HC-I:{Hi:ImmapHhIX KOMf[eTemnmYYKa$aHRBI~B )wCD:BllmmapHBIxKapTaX 
I\OMlle-reliI:(Hli :s pa60Tieii nporpaivlMe )J;HC:mn:PJIDIbI, J3BICTylIaIOI B I<aqeCTI}e KO~OrrHPYeMDiX 
Pe3YJIBT<lTOB oOYTJem:m.B piwKlix OCBQemutyqe5HOTO MaTepnana mrCrpmJIllHPl: ~HaTh, YMeTl>, 
Bna;n:en,. . . ' 1 

2.1 TeJL"VIUHiI KOHTpOJIb . I /1 . . .';J - . . I 

Te~ ~OHTpom,.n:mr KO~~KcHoro o:qemmaHHa rro~aTeiIeH 3Hamrlr,~mm Ii 
.Bna,n;e~. ,ZJ;Hc:qmDnnmpliB1XtraCTeH KOMIIeTeHIUIii (mJI. 1) npQ:sO}prrcSIB 4>opMdoo6.ete}:(oBa

' . ' . . - . . 
HIDI R.3arrurn;iO:rqe;rQB onop'tfecKoM3-a,n;amrn. 

• Coo_eCe,llOBaHUe 
,I(IDI o:qeHKH3HammacrtaprurroB .upOB,O.IUn'CSIcco5ece}:(o13amie BBH):{e cneWimHo:l16e

Ce,lU>I nperro,ZJ;a:BaTemr C o6yqaIOIIUiM-cSIiIa TeMhI, CB~aHHbIe~ Cl'i:~yqaeMoH .mrcIti.JrrJ:mHQ:H: .)llliI 

BWlCHeIllPI 061>eMa 3iIammnoOlIPe;n;eJIeHHdMYP~)J;e:JIY,1'¢~e,npo6.iIeMe, . , I 
Co6eceJJ;,o,BamIe MO)Ke'l' BFillIO~C}{ B. HH,ZJ;RBHm"aJIbHOM noproucewnr rPytmo~ actm:

p~B. . / 
KpH#pmr H.TIOK:a3aremr o:qeIDmaHIDI co5eceAOBa;HIDIoT(j6paDKeIil>IB WKane,IlPHBe,ZJ;eH

HOB: B'Ta6JI. 2. 

YpOBeHL 
oCBoemill 

3a'tITeHO ' 

AcrmpruttAoCta1'Ot:wQ CBQOo;l!Ho KCnOJ11;:3Y~4>aImfqeCIUrll:MarepHai:i111;0 3ail{aaHOM)' 

BOripOCy, }'MeeT Onpei(emm, np,IDrnBH<r.cJIe.n:CTBeliHLI¢ caJl;3Hco6B~ JIOIli'llio 1'1 
rpaMOTHO, C Iicilom,30BalmeM rtpo<pecCHOH~HO}:i repMHHoJlonrn IOQociiOBBlBaer 
CBOIO TO'lK)':3peHIDl. I 

He: 3aTfIiHo 
ACInlp-a:a-r .ll~MoHcip:Hpye:rilotrH(;)e He3Hamre Mawpnrwa ltlm HaJ;IH'IHepeccli&teMHDIX, 
<.np1>mo<rnDix 3Hamrn,CB-lJ3aHHI;IXCnOenWJIemu'-IM nepe.ll HHM Bqnpo«O~ IIpH: 3'OOM He 
opHeHTHpYeTc:jll3 npoq>eCCHOH~aOH:repMIDfOJIOrHH. 

http:npo~e)K}'TotIHo.to


. 2.2 npOMe~O"lfllaSl arrecTan;BsI . . . I. . 1 . . 
):(OnyCK K rrpoMe)l(yro1lll0H aTreC1'aI(HH. ocynteCTBJISI~rcj{ nope3yJIDta~ Te~ero 

KOH'rpOIDI, ijpoMe*YIo:cnraH anecTaIUUlnpQBO):{RTcjJBBlI.LI;e 3a:q~8.:(3ceMectp) IIO;lUlCrimum
He, B YCTHO-IDIC:bMeHliOH<popMe no 5:wr~, :S'mfeTcO~epJKIIT Te()pem-qec~e BQPPOCbf (TB) 
,I:QDlIWOBepKH 3Hamm 11 (U3) wmrtp<lBepKRYMemlli 11 :SJra;z:temm 3.$mnemnmc .1WtiinDmHap
HDIXlIacreifKOM11e:reliIlH.H. . , I 

. bHJIe'l' <popMl@.yeTCjf 1'~90Pa30M;qt()Obl B. HerpIJ;Oflamr BOnpOCfll .R nP1Ua.1I~~KHe 
3a):(a:HIDI,KOH1:J?OJmp)'IO:trnIe ypOBeHD 9CPOpMHpbBamIOCTH BceX3rup3nemiI.Ix ;iJ;B:C~P$IX 
KOMITeTeHJ,.l.JiIij:. IIpHMep 6ID1eTI}..IWe,ZJ;cTaIDIe#BUProio)Keffinl; 1. I f 

TmoBIiIe IIIKaJThIHKpIttepWioQ~HKH pesym;:ratQB QoyqeBIDl npH c,ZJ;a~ 1a-tim .ztrr:g 

KOMIICrs:ea.roB3Hamb, YMembu 6jzCioembnpHBe~em.i 13 TaQj[~ 3. ' I . . ·.L 
. . Tao · a3 

-.1 . . 

ACrllipiurrIIf?.@M?HCTI>FiPOBaJI ~<p()PMJ1P<?B~e IDIH· co~ep~e - QTJl~~lfl>le ~~
JII;I~HaHIDInpH o;rSeJ'eHa ~peTl{tlecKHltBonp0c6aJWTa. TIo~aJI C<popMRpOBaHHI>Ie 

-IDm CoJtep~eOT,I(eJIbHhle i:I'pOOe-m.l 3JUlBlUl'BpaMKaX YCBo.eliHoro y<re6aofo iM~:re
pHaJIa.Orn~Ha 6om.1IIHHc'I'BO ,I(orrQJIHJITeJIl)"B:mX.BOnpOCOB rrp!mRllbHo. 

Acum>aHT Bl>moiIHimkoHTp()]II;Hoe 3a,I(amIe61f:1IeT8; np~lfJUilio .ID!H cHe601n>~ He

. TOlffi<>CTHMH ; UO.Ka3aJI ycrreIlIHoe HJiH CQtrpoBo-'J<.l{3lOIIleec~dr.z:(eJll>1It.v.{jf OIllH6KaMH 

I1pHMeJieHHeBaBLIKOU (ioil)'qeHFiI;lX '3HaIDm H YMeiiidiilpa:pememm npocpeccHhHaJn,:.. 
mIX 3a,Z(aq . ~ paMKaX YCBOelU{OrO yqe6I:i:oro MaTepHa:JIa.OrieTHJI Ha 6om.tmm~o )1.0

nOJIHHl'e@.aIiIX BOnpOCOB npaBHm.HO. I j 

He3a
llme'Ho .

.I1PHOTBe-r~ ~taTeQpenPiecKmi nQIIpOc6HJleTIi acIIHpaiIT rrpo.ileMQaP1'PliPo~<l>PFeH
rapHD1e .3BammIIpif on~H~ TeOpenrilecKHH BOnpQC 01iJIent,I1PH mstrraX Ha ~OIIOJI-
HRTeJIbHhleBoIIpOCbI 6hlJIO,I(O~eHO MiI(»)l(eqr:BO HenpaBRlThHl>IXdrne1:OB. I , 

..I1pR BPIIIOJIHeHHHKoHTPoirbnorO~amIH - 6HJlenl ach:llp~ ppO:.ile¥oH~HpbB~ qac . 

TH'IHO OCBoemme yMeBae H npBMeBeBBe nonyqeHHI;IXHaBDIKOB IIpH pememrnnpO<pec
CaOHaJI})HbD\'. 3a;na-q BpaMKaxycB()~HIioroyqe6HoroMaT¢pi:lan-a. ITPF( QTB~. Ha norroJI
mrreJThHl>Ie'Bonpocbi Pl>IJIQ )lorry:rqeHo MH()~eCTBO He1:01JHocrreit . I 

I _ I 

. TIPH. ()~eHKe ypOB~ e<POPMIW()BWIHOc:m ,llHC@IlTIHHaPHDIX qaCTe:HKO~eT¢irrum B 
PaMKax IffiI6opo~oro KOIUpOJUJ: npR cJJ;a"Ie 3a'teTa c~¢~ 1iTolIOnytieiIHWI o~eHK~ npoBe
p.sreMoHB OIDIeTe ~C~lInJ1mIapH0H qacm ;Ko~eteHIUIHo606ma~c.sr aa-Bce ;IJ;Hcttan.mnIapmile 
't!aCTH KOMIIeTemum, q,oPMHJ>yeMbIX BPaMKaX A~oHyqeOH()R AHcIim::r.nmrn. I 1 

06mruJ:on;e~aypOBIDI ciPOpMHp'()BaIlJIOcnIBC~X ~ciJ;HrIJmHCijJm.IXlIacreJi KOMIIeT'eH

D:HH npOBO,lJ;lU'C$iC FIeTO~ pe3yJIBTa:toB. TeKYmero KOIlTJ'OID[ lIim~e mnerpa-.JIDH9lf on;eFIKH no 
CllCTeMe 01;l:eHHBaaIDI(<3a~eHO)>. :11 <aie3alfre1to)}. 

Ta6JIHna4 
O~eHOlffiBrn JilICTyt>.OBIDI ¢.q,OPMHPOBaHHOCm lUICi:{HhJ'I:IffiapHbIXlJaerdLKOM11e.remnm 

I1TOtOBWI on;em<a YPOBHjJCq,()PMlIpOBaH
Hoem ,ZJ;HciJ;BItJmHapH1lIXlJaCTeH: i<OMITe

'reanmI 
3a'lTfleHO . ACmip8liT-noJIy'iHn nO)J;HcIUfiIJll[ile 6ueIII<}r «;3a

. 1ITeHO» 
. He3til.l1neHO A{)IIHpWnQ.rryqmI no ~c~eO~¢_HIo/«He

3amHO» 

http:Ko~eteHIUIHo606ma~c.sr
http:BceX3rup3nemiI.Ix
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/ 
3. MeTOJ1.uq~cKHe Mll'repHBJIbl, onpeJiemllomHefipOU~AYPblOl(e~amiR pe

~ym;TaTO'8 o6yq~no ~HcIUInJpme " 
-3aJlamBI .M5i1'e~ero Ko~ollilH npoBe):{eHIDI npoMeJlo/I'OtIHoi aTreCTaIJ.im ,noJ$<HhI 

6I>rn. HanpaImem.r Ha O'n;eBlIBaHHe: .. ' 
1. YPO'BIDI OCBoeHIDI TeopeTIiqecKRx nolUi11rll,H~YlffiI>IX oCROB npO'CP¢CCHQHafiI,HOI!'):{ea-rem;Ho-

CTH; . . . 
2. CTeneHR. IDTO'BHoCTHacIIHpamanpHMeIDITI:! Teopem..qec~e3Raitrur Hnp:QCP~CHO$urbHO 
3Ha~lm<popManmoHPne~e· ¢tt>O'PMHpOBaHHOCTHI<OI1;l1i,~RbtXyMemm1 ; 
3;npao5peTeHBI>IX)'MeHHH, npocpeccaO'HmnO 3H8.1lHM:BIX :mur:npo<peccHOHattl>Ho~ .,neWJIl;HO

. . , 
cm. . I ' 

. 3a,n:aHIDI );(IDIOAellll:BaHIDI KOI1llmlB1il>lX. YMellliH (3Hamm),nOJDIQII>I upe,-.. cMa:rPHBal'I; 
IfeoO)(:O'.u;HMOCThnpoBe)J;e}iH.K~i:iHpam'OM mrreJIJIeI<TY@BHbIX ,ne~crnmb . . i . 
- IIO)lH<p<pepeHUHawrHHH<popManmI HaB38.HMO'3a:BHCHMIJe :qa:cm, :stillIBneHmo ~ObB5l3eH 
Me~ 'H;ffi.m'. II T,rr~; . . I i 
- nOIm'Tepnpe:nuumHTBOp:qeeKoMY y~oemno HH./pOPMaIUlli m pa3HblX,acTolJH.IiKoB" ee eRe

TeMilom CTPYKI'YP~QBa.H:IDr; 


- nO' KoMltJteKcHOMY Hcn6JIl>30BrumIO mrreIDleKTy~Ifi,lX Hiic_tpyMentoByqeoBoij:.nHC~ 

.l(.JllI pemeHIDr yqe6HbIX Hnp~ecK1IX np.06rreM. 


TIpa cO'CTIUmemm3a.naInIii H~6xo.irHMOHMe1$ B 'BH;l:ly, :qto oim,n:oJDKm,l HOCH'l.'lillpaK
TlllCO-O'PlIeHTHPOBa.IIHhlit KOMllJIeKClIblii~apaIcrep H cpopMHpoBaTh 3aKperureHHe dC.BaHBaeM::&IX 
KoMIte-reHD;BiI. 

4. TJmO'»bI~ l{OllTllOJILHLleBoIipocw IJ 3a.aa~BJlBiuii.le MaTepH8;JfbI,lBeo6
X:O~HlHLI~ .ll~ onemm'3iJ3BBiI,~ellJi!ij:, lf8.BhrKOBB (wm)OIIbJ$Jle~

HOel'B, XapaK:repH;l-yroIIUH3TaIlLIcI»:opMBpo~am.m~OMIieteHI(JDi·B .upbnecce 
OCBoeUJljI o6pa:JoBaTe.TlLnonnpOI'pal\1.MhI I 

. I 

4~1 TimoBhIe KQIlJllOJThHbieBOi:Ip:ochI .I(JI.HoneHBBalIJUl maHBHH:;t 3a"l~T~no .z:{ucmHIJIBBe 
1. Kame.n:e<popManHHB'03IDlKaIoTn Tomne rOpHDD(::IlOPO)J;'IlpH.Bo3,neiicTlum;Ha M:acc~? 
2. B :qeMcyu; M(IT(>)J;a KOlIe:tII:J:B1X3eJIeMen013'? . 
3. ne~~C1IHTeCBO:H:CTB~KoH~'$orO _:3JIeMeB.Ta. 
4. KaI< pemaerc5l 3a.na'Ia;ZODI CJIOHCTOH- Cpe):{bi MetO)J;OM KOH.e~3JIeMeHTOB? 

4.2 TUnOBf,ie 3a;1J;alPlR WI'll oneBBBamm yMCBBiiH B~eBHHHa, la'IJe:r.e no .c~c 
1.TIoCI.pOHThMa'I'pHIIY iKecn<:ocni ,ztIDI rpeyroiIl>}Joro :meMeRTa. • 
l.YCTaHOBI;f.Th rpalIiItlHhle YCJIOBH5i .,,muI pemeHIDI3a.na~ HaIIpIDKeHHo-.qe4>opimpoBaHHorO' 

.coCT03IHIDIHeKOTOPO'lio6na.cm. . 

3.TIOCrpOHThMa:ri'HIlY)KecTKOcm .nJI>ICl'ep)i(Henoro 3JIeMeHnt 

4.PeII1HTh .ll1iHemryro 3a.na-qy MeTO)J;OM KO'Helffililli( 3JIeMeHl'O& B o6n:(eM BlI,Ue. ! 
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TIO.JIHb:rHKOMIIJIeKT nonpoCO'BH 3a,na.Ii:HH .ztrur.c,natn!3a'!eTa xpamiTC5l Ha Ka4>e.npe:"M,lU' Ii 
fMC. 

http:coCT03IHIDIHeKOTOPO'lio6na.cm
http:pemeHIDI3a.na
http:CTaHOBI;f.Th
http:ne~~C1IHTeCBO:H:CTB~KoH~'$orO_:3JIeMeB.Ta
http:3a.aa~BJlBiuii.le
http:aTreCTaIJ.im
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1. MeXaIJ:H1leCKHH CMECJI pemeH:IDI yIip)'THX 3a,t(aQ. IIpH npHM~H6itimI\.1K3 (KoutnPOJl;b 3Ha

HUU).~ , ' I' ii 
2. IIoc1'poHTh Mal1'HIlY )KeCTKOGTII,IQlll tpeyrom,HoTO aJIe~eIITa~1<(JHmpOfl:bYMe1iiiU)! 
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