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IIPOfPAMMA
B cryrrrlTeJrbHbrx LrcrrbrraHr,rfi s luarucrp arypy rlo Halp aB JIeHI{ro

1 5.04.03 <<flpun na auafl, MexaHI{Ka)>

MarucrepcKa-f, nporpaMMa:

<<KouurrorepHoe MoAeJrr{poBaHr{e BblcoKorexHoJrorrlrrHbIx KoHcrpyKlllrfi>

r oEIrIuE TIOJIOXEHT4fl
flpuerr,r Ha o6yveuue rro [porpaMMe Marl4crparypbl npoBoAr4Tct rro pe3yJlbraraM

Bcryrrr4TeJrbHoro LrcrrbrraHlr.fl - ((gK3aMeH MarLIcrpa). MaxcuualbHoe KoJILIqecreo 6annon sa

Bcryrrr4TeJrbHoe r4crrbrraHlre - 100 6allon, MI4HLIM€IrIIHoe KoJll4r{ecrso - 30 6a-nnos. (Doprvra

rrpoBeAeHHr BcTyrrrrTeJrbHofo HcrrbrTaHvIfl. - IIIzICbMeHHrtfi gr<gaven. lIpo4oJIXI{TeJIbHOCTb

oK3aMeHa - 2 actpoHoMllrlecKux qaca.

flpraena Ha nepBbrfi rypc Marrrcrparypbl npoBoALITcf, [o ruqHoMy 3af,BJIeHI{rc rpa}KAaH

Ha KoHKypcnofi ocHoBe rro pe3ynbraraM BcryrII4TeJIbHoro tIcrIbITaHI4x (<erc:aveH Marl{crpD).

Ans rprreMa oK3aMeHa Soprvrzpyercx KoHKypcHat KoMIdccI4{ Qarylrrera. Kourypc
o6ecneqzBaer 3arrr4cJreHze Ha Marl,IcrepcKyro nporpaMMy KaHArIAaroB, uau6olee cnoco6Hux

U IO.II|OTOBJIEHHbIX K EE OCBOEHI{IO.

KpurepraeM KoHKypcHoro or6opa {BJl.arorc.t pe3yJlbrarbl BcrynrrreJlbHoro I4crIbITaHHs.

B cnyuae nonyr{eHr4fl,KaHAr4AaraMvr oAIlHaKoBrrx 6alloB IIo BcryrILITeJIbHbIM tIcIIbITaHI4qM,

rrpr4 KoHKypcHoM or6ope 6yayr yqurblBarbc.f,: AocruxceHl4.t B nayunofi pa6ore

(no4rnepxAaeMbre HaJrlrqueM HayqHbIX uy6nzraquit, gutttoMoB 3a ycnexpl B KoHKypcax

cryAeHqecKr4x HayqHbrx pa6or, cryAeHqecKI,IX oJILIMTILTaAax 14 ApyrkIX Meporrputtur'x),

Apy f r4 e A o c rI{ x e H krfl ., Hafp aabr vr II o o u{p e H I4.9, p eKoM e HA aII LIu.

Ans npoxo)KAeHvrfl, KoHKypcHoro or6opa KaHAI{AarbI rlpeAcraBr.f,ror AoKyMeHTbI,

npeAycMorpeHHbre flpanuraur4 [pLIeMa, a raK]Ke o$uqualbHble AI4rIJIoMII u cepru$LIKarbl,

AoKyMeHrbr o6 yqacrkrkr B KoHKypcax HayqHbIX pa6or, cryAeHqecKLIX oJIHMrII4aAax, o

HafpaAax I4 llooqpeHlaf,x.
llo uroraM KoHKypcHoro or6opa MarlrcrepcKa.rr KoHKypcHa.[ KoMr4ccraf, o6rssrtser

curlcoK KaHAr4AaTOB, peKOMeHAOBaHHbIX K 3aqI4CleHI{K) Ha MafI{CTepCKyIO UpOrpaMMy.

B xoAe BcryrrrrreJrbHoro rrcrrbrraHlr;r B Br{Ae erciavrena olleHl{Barorc;r 3HaHHflvyMoevrfl

no pa3AenaM <CouporuBJreHrze Marepu€uloB)), <AuaruuaqecKat AIzHaMuKa 14 Teoput

lcone6anufi> v <.{unavrrara MarrIIlH)), BbltBlt.aercs crerleHb ocBoeHuf, rounerenqr,rfi,

3HaqlrMbrx An.rr ycrreruHoro o6yuenkrfl.BMarvcrparype no AaHHoMy HarIpaBJIeHI{rc.



Kpumepuu o4eHu6aHun eKs&MeHa 6 Ma?ucmpamypy no nanpalreHuru 15.04,03

< IIp urut adru an Jvt exaH uKa D.

Srgauen flpoBoArrrc{ B nlrcbruennofi Qopvre. Buler cocrol4T I43 Teoperrar{ecrofi z

[paKTr,rqecr<ofi .racrefi. TeoperuuecKat rlacrb coAepxl{T ABa reoperl{qecKnx Borlpoca

(o4un no conporr4BJreHuro MarepkranoB, oAI4H - rlo aH€L[rrrl,IqecKofi, Au:aawtuKe, TeopI4rI

r<one6asuit u AurravwrKe Marrrun). llparu4qecKafl. qacrb cocrol,IT 143 rpex sa4a'r..

MarczruarbHoe Koruqecreo 6anlos Ha gK3aMene - 100.

Kpurepufi oqenusaHuq reoperutrecnofi qacrrl KoJruqecrno
6a.n.ron

flpanumuufi orBer Ha ABa reopervrlecKux Bonpoca. Orserrt
coAepxar qerKze S opvynupoBKll, noATBepxAarorct rIpI4MepaMI4.

fevroucrpupyerc-r BnaneHl4e npoSeccvr ouarurofi
TepMnHoJroruefi. Btrnogrr Hoaf,T apryMeHTuponanHrtfr Lr

AoKa3arenrsrtfi xapaKTep.

40 6annoe

llpanunrurrfi orser Ha oAIIH TeopeTur{ecrufi BoIIpoc u qacrraqnrrfi

orBer Ha nropofi..{elaoucrpl4pyercf, yMeHI{e aHanvevrpoBarb

MareprraJr, oAHaKo He Bce BbrBoAbI Hoc.ar apryMeHTuponaunrrfi vr

AoKa3arenlurrfi xapaKTep. ,{evroHcrpl4pyerct BJIaAeHTIe

npo$eccraonalrHofi TepMl{HoJloruefi .

30 6annos

llpanlrrurrrfi orner Ha oAIIH I{3 Teoperl,IqecKux BorlpocoB. Orser
coAepxr4T r{erKl4e QopruylupoBKl{, no4rnepN4eu npI,IMepaMI{.

[enaoncrpr4pyercfl, BJIaAeHI4e upo$eccuoHalrnofi
repMrrHonorueit. Brtno4u Hoctr apryMeHTuponaunufr vr

AoK€Barenruufi xapaKTep. Ha nropoft noupoc orBer rloJlHocrbro

OTCVTCTBVET.

20 6annos

gacruqnrre orBerbl ua o6a reoperlltlecKI4x Borlpoca.

Orserrr Ha BoIIpoCbI IIoKa3aJILI He IIOJIHrIe 3HaHvIfl.. A6rarypuenr
He B rrOJrHOfi Ir,repe BJIaAeeT upoQeCcraOsalurOfi TepMI,IHOJIOruefi,

Aorryqe HbI Hapyu eHvIfl B n o c JIeAo B aTeJIbHO CTI4 I{3 JIOXeHI{f, .

Irluerorcs 3arpyAHennfl. Q BbIBoAaMI{.

10 6aJrnoe

tlacruqnrrfi oreet Ha oALIH I43 Teoperl4qecKl4x BonpocoB. Orser
Ha Bonpoc rroKa3aJl He noJrHble 3HaHI4t. A6urypvteHT He B lonnofi
Mepe BJraAeer upoSecczoHalrnofi TepMldHoJlou,refi, AorlyqeHbl
H apy[reH[-fl B IrO CJIeAOB aTenb HO CTI,I LI3n O]KeHI4f, .

Irlrrlerorc.s 3 arpyAHeHtrfl. Q BbIBoAaMI{.

5 6annos

Her orseroB Ha o6a reoperl4rlecKl4x Bonpoca. 0 6annoe

Kpurepufi oqenunaHl{q [paKTlrqecnofr qacrll Ko;ruqecrno
6arros

B rrn onneHbl TpI,I 3a4alnvrfl rtp aKTI{q ecro Z !I acrl4 60

B rr u o l n e HbI AB a 3 a4aHvrfl , rrp aKTI,Iq e c ro fi qacrr4 40

B rruolneHo OAHo 3 aAaHI4 e [p aKTI{rI e cr<oz qacrLl 20

Hu oAuo vrg 3a4aHr4ft uparru.IecKofr rracru He BbIrIoJIHeHo 0



II. C OXEPXAHI4E B C TYfIITTE JIbHbIX I4 C TIbITAHI,IKI
2. 1 TEOPETLIIIECKAfl IIACTb
2,I.1 ConporuBJreHlre MareprlaJroB

1. B qeu 3aKJlloalaerc.a rt4tloresa 6ecxoHequofi M€ulocrr'r 4eSopvraqzfi (neperr,reqenzft)?
2. B .{e\a 3aKrloqaercr rl4trore3a IIJIocKux ce.reHzfi?
3. llepevucru,rre BHyrpeHHLIe crrJroBble Sar<ropu, Bo3HrzKaroque B nolepeqHoM ceqeHr,ur

crep)KH.s B ooIrIeM cJlyrlae HafpyxeHLI.[ cTepxH.[
4. I4solpasure ArralpaMMy pacrf,xeHl4-fl o6pasqa H3 Jrerr,IposaHHofi craJru. Vrcaxzre na

nefi xapaxrepHble roqKl4. Hasonure ux.
5. Vlzo6pasure AVarpaMMy pacr.alreHll.a o6pa":qa I43 MaJroyrnepoAlrcrofi cralu. Yxaxure

ualeeit xapaKTepHbre rorlKu. Hagosure I4x.

6. Vlzo6pasure AHarpaMMy clKarkrfl o6pa":qa I43 xpyrKoro Marepvana. Vr<axure ua uefi
xapaKTepHbre roqKpr. Hasoszre Irx.

7. Llso6pazure AltarpaMMy clKarkrfl. rIJIacrI,ItIHoro Marephana. Yrcaxure xapaKTepHbre
ToTIKI{. Hagoezre I,tx.

8. Llzo6pasure AlaarpaMMy cxarl{fl xpynKoro Marepr4ara. VrcaNrrre xapaKrepHbre roqKr4.
Hasonzre I,tx.

9. 3aron fyrca npupacrflxteHl4I4.
1O.3aurarur{re 3aKoH fyra rpu KpyqeHkrvr. Pacuru$pyfire BxoAf,rru4e B Hero Berr,rquHbr.
1 l.3anzurnTe 3aKon fyra npl4 pacr.tDKeHlrl,I-c)Karkrvr. PacruuQpyfire BxoArrque B Hero

BEIUIIHHbI.

12.3anuwe ycnoBl4e rtpoqHocru rlpu BHerIeHTpeHHoM pacrrx{eHnr-c)Kuraru.
P acrura Qp y itr e BXoA.rrrrII4 e B Hero B e JII{rIrrHbr.

l3.3anurur4re ycJloBue [poqHocrl,I rrpvr krsrkr6e upxrvroyromHofi 6anr<u u3 xpyrrKoro
Marepra€Lna. PacruuSpyfire BXoAf, rrlrae B Hero BeJrr{quHbr.

l4.3anprurr,rre ycnoBLIe npor{Hocrll rpu KpyqeHr4z 6amrz Kpyrnoro cerreHr4.rr.

PacuruSpyfire BxoArrr{r4e B Hero BeJrr4rrrrHbr.

l5.Irlso6pasvre paIII4oHanbHbIe Soprrarr [orepeqHblx cerreHuir npu npoAoJrbHo\a zsrz6e.
llo.revry oHI4 paIIV onanrnrt?

16.3auuuu4re ycJloBue [poqHocrI'I npu pacrtxteHkrrr-c]r(utkrr4. PacuruQpyfire BxoA-rurlr{e B

HE|O BEIUqT4HbI.

17.Karc BbrrrrrcJr.flror nepeMelrleHuf, B crarzqecKr{ olpeAenLrMbrx clrcreMax? lloscnrzre Ha

npprMepe.

1 8. r{aftre onpeAeneHr{e crarr{rrecKr4 HeonpeAeJrr,rMbrM cncreMaM.
19.3anuuu{Te KaHoHI{qecKoe ypaBHeHlze MeroAa crar. floscHrzTe ero reoMerpzuecr<ufi

cMbrcJr Ha npraMepe oAHaxAbr crarr4qecKr4 HeonpeAenzuofi cr4creMbr.
20.3anwtr{Te ycnoBl4e rlpoqHocrl{ rIpI4 cno)KHoM HanpDKeHHoM cocro.rrHrru Anfl6atil<uus

frJracrkrqHo ro M arep vralra (rp errx rIrII ore3 a rrJr acrrrrrHo crz) .

2 1 . f nuore3 a rrJracrlrrlHocrlr Tpecra-Cen-B enana?
22.1 vto'resa fy6epa-Mzseca-f enrz?
23. O6o6rqennrrfi 3aKoH fyra?
24.fIpege.nrurtfi rasru6aroqufi naoiraenr crepxH{ tr .rrMoyroJrbHoro ce.{eHuq?
25.llpe4enrnrrfi ugru6aroulnfi ruoiuenr crepxHf, KpyrJroro rroleperrHoro ce.{eHra.f,?

26.3anwllrare Qopnayny 3finepa. Pacrura$pyfire BxoA-rrulr4e B He Berr{rrrrHbr. VraNure
npeAenbr ee .npr4MeHHMocTH.

27.3a;;;uutrare $opvryrty flcuucKoro. Pacrun$pyfire BxoArrrlue B Hee BeJrr4rrr,rHbr. Vraxure
IIp eAeJIbI ee npI,IMeHI{MocTLI.



28.9ro raKoe <roe$SuqueHr AplHaMuquocrn>?
29 .Ht o raKoe ((upeAen BbrHocJILIsocrLI) ?

3 0. OcnonHble xap aKTepI4crrrKH IILIKJIa naupxxenrafi ?

3 L f,uarpaMM a rlp eAe JIbHbIX aMITJII4 rY l?
32.Kpuyax Benepa (rpueax ycranocru)?
33.Bnrasru4e KoHrleHTparluu HarrprxeHuitlr'a rporlHocrb rIpI4 IIuKnuqecKoM HalpyxeHrll4

3 4 . Mac ur r alu:rrir e Q Q er<r rpl{ IIt4 KJIUv e cKoM HafpyxeHlal4

35.BnuqHr,re Kaqecrna o6pa6orKrl rloBepxHocrl{ npu III4KJII4qeoKoM Harpyx{eHl,ll4

3 6. @opuyna fa$a-llorlrtaP4a
3 7 . fuarpaMM br ycn o B Hbr x LT LrervrHHbIX H arlp sxeHvrir np 14 p ac r fl)Ker'vru.

2.1.2 AnalHruqecKaq ArrHaMuKa rr reopuq ICoJedanuit, AI{HaMrIKa MaIITIIH

1. IrlsroNr4Te [ocJreAoBareJrbHocrb peIIreHI/u gallag^u o BbIHy)KAeHHbIX rore6anu-f,x

nvrc ck[rartasHo fi cLIcreMbI M eroAoM TJIaBHrIX Ko opAI4H ar.

2.Karc "3acraBzTb" cr4creMy c n crelreHtrMl4 cno6o4rr coBeplxarb cno6o4urre

r<ole5auzs. c x-it co6cteeHnofi 'Iacrorofi?
3. Koe$Qr4rlr4eHr repeAarru npv arrunnofi nz6porasonflrJuvr. Hapvcyfire

c o orB ercrByrorurr e 3 aB r{ c r,rMo cru. V cronu e e $ S eKTuBHo cr u r'u6p ous olxquu ?

4. B .reNr cocrolIT rl4rlore3a Bra4nepa?

5. @asosaq rpaeKropux, $asonufi uoprper. Oco6rre rorIKI,I Qasonoro npocrpaHcrBa.

6.

7. OcnosHa.fl oco6eHHocrb rcore6auufi czcreubl c HeJIHHefinofi xecmocuro?
8. ArIX Helnnefinofi czcreurr. XaparcrepHble roqKLI. Oco6enHocrlI.

9. r{ro raKoe Qoprr,ra r<ole6anufi Heruuefinofi cncreMbl c oAnofi creneHblo cno6o4u?

10. MeroA npxrvrofi nLrHeapur3aquu?

11. V crepxuf, paBHbr nepBbre r{acrorbl npoAonbHblx v ugrz6uux role6asufi. Kar
I43MeHI,ITC.rI COOTHOIIeHLIe 3TI4X TIaCTOT, eCJII4 CTepX(eHb yKOpOTLITT SAnOe?

12. y Kpyrnoro creplKHf, rrocrorHHoro floneperrHoro cer{eHrlt paBHbr nepBble
rracrorbr rrpoAonbHbrx u KpyrnnbHux rore6 ale.uit. KaK IasNae]clvrras. coorHolrreHkle 9TLIX qacror,

ecJrr{ A}IaMeTp CTepxHt yMeHblrrurr n4noe?

13. Pasueprr crepx(Hr uo4o6panbr raK, qro [epBble rlacrorbl ero [poAonbHblx 14

vsru6HlIx role6auufi o4uuaroeH. Karono 6y4er coorHollreHl4e qacror, ecJII4, coxpaHLIB

reoMeTpr4rlecKoe uoAo6ze cTeplKH.f, , yMeHbIIIuTb elo pa3Mepbl n4noe?

14. Teopeurr A.M. Jl-anynona o6 ycrofiuranocrl,I ABulreHrrr ro nepBoMy

upuSnuxeHI4Io
15. Kapra ropneft xapaKrepr4crLlqecKoro ypaBHeHI4{. Vcroeze ycrofiuznocrl4

ABr,rxeHI4 s. nulaeitsblx c I{creM.
I6. Anre6pauqecKue Kplrrepr{rr ycrofi.rznocrl4 ABrI}KeHI{t. Kpzrepufi Payca-

f ypnuqa. llpr,rn e4zre rpllM ep ero LIcrI oJIb3 o Barrlrfl'.

I7. -flsreHue caMorleHrpvrpoBaHvrfl. Ar4cKa. KorAa efo ua6nro4aror? Vlzo6pazurs
pacnonoxeHr4e xapaKTepHbrx ror{eK AI4cKa B AoKpLITIa.{ecKofi I{ 3aKpLrrIlqecrofi o6racrqx.
Vlzodpasuru Ar{X xapaKrepHblx roqeK AI,IcKa

18. ,{arr onpeAeJreHne Bup:aM rrpeqeccl4l,I poropa. Co6crBeHHbIe kr KpkrrvrqecKl,Ie

q acrorbl Bp aqaro qero c-tr BaJI a. r{u arp anavra Karvru6e JIJIa.

19. [arr onpeAeJreHlr{ Br4AaM upeqeccul{ poropa, Bil4.sHze rulpocKonl{rlecKl4x

MoMeHroB Ha ALrHaMuKy poropa ilpv rlpf,Moit u o6paruofi cznxponnofi rpeqeccuv.



2 .2 IIPUTME P bI IIP AK TI,IIIE C K OI4 IIA C TI4 E I4JTE TA

grcsaMeuaqrroHnsrfi 6urer Nb 1
Parpa6or.rzxu - K.r.H., npodr. O.II.KoJIocoBa, (nonp. 1-2),

K.r.H., Aou., san. rat[eapofi lI.A. Tapaueuro (nonp. 3),
r<atfr, <TMex> IOYpfV, 2020 r.

,Ilano: Sepua cocror4r lr3 AByx crep)KHefi
KBaApaTHOfO rroueper{Hofo cerreHr4f, co

cropoHoft U.flpuuxrb: A = 36 MM; Ct,:60o;
Mareplr€rrr - crzrrrb 35 c o, - 320 MlIa;

lnrl:2,0.
OupeAernrr Bec lpy3a Q^" pacr{era Ha

lporlHocTb

,IIaHo : 3aKrtertoqHoe coeArlHeHr{e;

F - 40 r<H; Mareprr€u - cranr 10 c

or:210 MlIa; lnrl:2,0.
llpunmr: [t"p ] : 0,8 [o ]; [o., ] = 2,0 [o ]
OupeAer nrr pa3Mepbr 3aKJreloqHoro

coeAzHeHur^. d, a, b, t.

3alzcarr fpaHlrrrHbre ycJroBra fl. npu rzsrz6uHx
rore6anzf,x r4 ycJroBrre oproroHaJrbHocrr{
co6crseHnrx Qopu



3rcsail{eHalrrloHHbIfi 6u.ner Nb 2
Parpa6oruuru - K.r,H., npo{r. O.lI.KoJlocoBa, (aonp. 1-2),

K.r,H., AorI., san. r<a{reapoil lI.A. Tapauenro (nonp. 3),

rai[. <TMex> IOYPfY, 2020 r.

4M 3M ,Ilauo : KoHcoJIbHbIfi Ban [epeMeHHofo Kpyrnoro
ceqeHr4q. llpznxru: lltf - 200 H'nr; l: 0,2 tvr.

Marepuan - craJrb 40X c xr= 440 MlIa;

lnrl - 2,5.

OupeAernrr I43 pacr{era Ha rpoqHocrb pa3Mep

uolleperlHof o cerleHLrfl. BaJra

,Ilano : 6orroeoe coeALIHeHLTe;

F - 6,9 rcH; MarepLIaJI - cranr 30

c o, = 300 MlIa; lnrl: I,6.

flpuuxru: [Tcp ] = 0,8 [o ]; [o.* ] = 2,0 [o ].
OupeAe.nurr pa3Mepbl 6onrosoro

coeAuHeHuf^: d1, d2, H, h.

3auucarr lpaHI4aIHbIe ycJIoBLIfl. npv ngru6urrx
rone6 anz.rrx 14 ycnoBLr e oproroHilIbHocrl4
co6crnennrrx Qopvr



gKsarvreHarlrroHnufi 6n.irer Nb 3
Parpa6oruurra - K.r.H., npoQ. O.ILKorrocoBa, (nonp. 1-2),

K.r.H., AorI., :au. rarpe4poft IIA. Tapaueuro (nonp. 3),
r<a([. <TMex> IOVpfV, 2020 r.

,Ilano: KoHcorrbHafl 6anKa; lt:l; lz=I; lr:I,5 l;
Fr: -2 P; Fz: P; M : Pl.llpvrnxru
I : 0,6 rvr; b : 42 wrvr; h : 56urra. Marepuan -
cr€Lfrb 15 c o, :240 MfIa; lnr]:2,
OupeAe.nurr Lr3 pacqera Ha upoqHocrb
AonycKaeMoe 3HarreHHe napaMeTpa Harpy3Kr{,

,Ilano : 3aKrtertoqHoe coeAlrHeHr{e;

F - 52 xH; Mareprran - cranr 30

c o, = 300 MlIa; lnrl= 1,9.

llpunxrr: [T"p ] = 0,8 [o ]; [o"* ] - 2,0 [o ].
OnpeAeruru pa3Mepbr 3aKJrerroqHoro

coeAl4HeHux: d, u, b, t.

3auzcarr rpaHraqHbre ycJroBr4fl trpvvsrz6Hrrx
rore6 anuf, x r{ ycJroBr{e oproroHaJrbHocrr4
co6crseHnrrx Soprvr
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