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1 " UEJII4 OCBOEHMfl TVUTI4IIJII4HbI

I{elxlrrz ocBoeHrrs .qlrcr{r4rrnrrHr,r (T
[ccne.4oB aHuit >> swner c s:

- QoprvrupoBanr4e y aclrr(DaHToB 3HaHr{

coBpeMeHHbrx MeToAoB npoBe.4eHzq SKCrrepr.rMeHT

- n6rrur'ut"a o^rYr6^,r- o6yueuue ac[[paHToB ooHoBaM ][JraH

perxeHr.r.f, rzccJreloBaTeJrbcKt4x 14 KOHpTpyKTOpCKO_

- SopvzpoBaHrre HaBbnKoB rocrp
gKcneprlMeHTaJrbHbrx uo4eneft TexHoJrorrdqecKkr

$ ynr<qr,r o nzp o B aH Lrr.

2. MECTO AtrcqurlJrl,rHbr

[uulnntuua <Teopns rr MeiroAon

rllrKny acrrpaHrypa (yponeur ro,4rloronK

OHa z3yqaerc.q s l -ora nonyfoAr4lr rr

rexHr.rqecKoro r4 o6rqeuuNeHepHoro nporpznx.

fluctlunluHa rBJrrercs 1asoboit anx QoprraupoBanzfl r{ rr,ocJre,Ayro[Iero prpnonb3oBaHrr.,r

uay'ruofi pa6ore acrII4paHToB coBpeMpunoft uero4oJr rr4rr gKcrrepr{MeHTiilJrbHbrx

Aer,(oHcTpupoBtrb

OTFIOOIITC.f, K

Dx.B.oI.2),

AI4CI{Ulnr4Ilt

sauurt.

pp3ynbTaTbr

{nr ycne'rHoro nn3yrleHus .4I'IcqI4rIJII4Hbr ac]urpaHTbr ,qonxHbr :]Harb oc'o'Hbre rroJroxeHr,r,
TaKI4x HayI(, rax <Br'rc,'rail MareMprI'IKa), <l1u$opuarnKa>>, <IcourmrcrepHbre .'e*rbrro""vD> u
BNAACT' COBPEMEHH'IMH IIPO'PAMMH'IMIZ NPOAYK'TAMI4 E O6TACTZ OTA ir o6pa6orru

HayqHbrx oKcneprrMeHTilJrbHbrx uccneionaHrarl.

3. K OMI]E TEHIII4II OEYIIArc IIIEIO Cfl , O OPMI4I'Ytr] MbTE B
o c B o EH IiltI II4CII I4IIJII,I HbI (M OA yJIrI)

PE3yrrbTA'rE

B pe: y*rare o cB o eFrrr{ Ar4crlr4 lrnr4Hrr o 6yvarorqaft cx 4orrrerr
o6pasonauu.fl, o[r4caHH6le HI,DI(e.

flocne rr 3y qeHkrr Ar{cu'lJrr.rHrr hcnzpaHT Aonxe' o6na.{arr

AAHHbIX.

[uuLnntuua <Teopzx n Mbrotonorus
qacrbro 6noxa lr,rcrluflrrt{H, rrocBrlrleqHbrx MareM

u crrcreM Marrrr4HocrporrreJrbHbrx qpovsno4crn



3HATb:

- coBpeMeHHbre Me'IOAbr

cTpor{TenbcTBa.;

gKCTICPHI\4EHTIIJIbHbIX HiIYqIIbIX lrconeAoBafr.rfi B o6nacrr.r

- Mero'4I4Ky rIpoBeAeHIzt oAHoOaK'ropHbIK MHoro$aKlopHlirx sKclepr4MeHToB 14 qerKo

- MeroAr{Koft rpa(pzvecKoro nocr po e'r,r.s sKcrepr4MeHTarrbH

- MerorrrKoft onrzrrr,r 3arJur4 rrccle4ygvoro o6rexr a ilnu np
- ueroru,rxofr paspaborxu nayvuo_o6oclHoBaHHbrx p(

I4ccnelyeMbrM npoqeccoM, yc,rpoficrrnoM, MexaHr,I3iMoM, c rleJlbro

QyHnqnouzpoBaHt4r.

3ro o3Haqaer, qro acnzpaHr, Iasy.runruzff Ar4crlI4nnl

3KCrrepr4MeHTaJrbHbx r,rccJreAoBaHr.rft >2, 40neu o 6na4arr cneAylonqm

BNAAEHI{EM METOAONOIUCft TCPPCU4 IIEOKI4 X IZt SKCIIEPI,IMEHT€

npoSecczoHa:uuofi .4e.rrreJrbHocrra (OIIK_ 1 );
BJraAeHI4eM xymrypoft HayrlHoro nccrel\oBal:zfl., E ToM qrrcJre a lonoor3onaHr4eM

coBpeMeHHrx uu(popvraqr4oFrHo- orrari,rynzxaqproHHbrx rexHoJrorr4fi (ollK_2);
foroBHocrB opraHz3oB r pa6ory l4c()rleAoBaroJrr,cKOfo nonoaor""h u o6nacrz

npoQeccuonalruoft Ae_rrreJrbHocr (Onf_+)

cnocoonclcrHo o6rexrznHo orleHlrBarb pe3ynbrarbr .trccne.qosanufi u pzupa.6orox,
BbIIIOJIHCHHEX IPYII4MI4 CNCqI4[UII4CTAMI4 B APYTUX HAYqHbIX YqPCXAEHI4XX (OIIK-5)I

cnoco6nocrrro [peAcraBJrflTb noryqeHHr,re pe3yJrr,T

Aefrenb'ocrr.r Hzr BhrcoKoM ypoB'e z b yu€rorr,r co6rlo4eurE' arlr'p
BJIAAEHI4CM METOAAMI4 IIPOBETCHI4f, NATCHTHbX I4CCJTEIOB

ABTOPCKIIX IPAB NPU CO3AAHUI4 I4HHO]]AIIIIOHH'IX NPONYKTOB

Ae.rrreJrbHoeru (OIIK- 7) ;

- urr6opou He3aBI4cI'IMbIX $ar<ropon, [apaMerpor] orrrr4Mr.l3arlr4rr, pa:rpa6orxofi rrJraHa

uHoro$axropHoro gKcleprrMeHTa;

- peanr43auweft vatpurlbr rrnapr,rpoBal:afl rr,ruorosarropHofo sKCrrepHMeHTa;



cnocooHocrbro K Kpr4TrqecTroMy

feHepr4poBaHr4}O HOBbTX Uilert npr4 perue
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5. OEPA3OBATEJILHbIE TEXHOJI OI,Un

B npo4ecce o6yueuus:I4crloJlb3yrorc{ cJreAyroque SopMrr o6piasonareJrbHr1,rx rexHoJrorur:
rrpr4 qrer{uu lerquft r4cnonuyerc, npo6leuurrft Mero4, B

3HaKoMtrct c npo6neMaMpr fiogrpoegr1r u npanrH_recr<oft
3KCrrepr4MeHTa n MOryT OrleHr4Tb anbTepHaTr4BHbre Bap[a''r'r pe
e$ S er<ru nHof o zc.'o Jru. oB aHu, HayqHoro gr(cnepr4r\deHTa;

llpono4rrct sKcKypcuz no la6oparoprrf,M Hayquoro oopasouareJTbHoro lorpu xaSe4pu,
fAe ycraHoBJIeHO 14 sKorlJryarl4pyerc-{ Mer€urnopexyqee o6op ,4Onanze c nIily, 

"urnr*.nno.nepeAoBhrMI4 crallKocrpolzreJlbHblMl4 I(oMfIaHI4tMm fepuannz z Jfnourzu" lB xoAe sKeK y*aprrr
o6yqarorrzec'' 3HaKoMflTc-f, o coBpeMeHHbrMrr MerannopexrFrrlrrMz cralroqHb*r.r u 

";;,cI'IcreMaMI,' Tex'oJlorr'rqecxoft oonactxofi pI rpel{143l{oHHbrM[ KroHTpoJrbHo-+I3MepnreJIbHbIMr,I
npuSopaura' opraurz3yrorc{ Bcrpeqa acrll4p HT.B co orrer[rraJrr4c raMvr, odcryNvrnano,,lprMt4
coBpeMeHHoe o6opy4oBaHrre.

6. OIIEHOIIHbIE CPEACTB A ilJIflTEKYIII 1'O KOH:IPOJI,I YCIIE
TIPOME}ITYTOIIHOTZNTTNCTAIII4I4IIOI4TOIAM

AIICqZIJII,IHbI I,I YqEEHO-ME'TOAI,IqX]CKOE CDEECIIEq
CAMOCTOflTEJIbIIOIZ PAEOTbI ACIIUPAHT,OB

6.2. OqeuorrHbre cpeAcrBa rrpoMelr(ytroquofi arrecrarlrlu rro uTOriAM OCBOeHUfl ArlC
- recrbr npz lpoBereHr4rr co6eceronariux:

- orqerbr no pe3y'[braraM BbrnoJrHeHHbJX na60par,opHrx saFrxrzf;
- rrpoBepKa suauuyt [pr4 cAaqe 3aqera iro AzcqunJrrrHe.
I4roroerrM KoHTponeM ocBoeHrzr A4crlarrJrr'rJrr <T.eopn, ,u tr{eroAoJ]orr4,
rlccneAoBaHnft>> xsng.etc,t 3 aqer.

6.2.1. Temrr pe$eparon

IIIIIIJIIIHbI:

sKCn ePr4 MeH'ra|rbHbrx

6' 1 . oqeuorrHbre cpeAcrBa reKyrrlero KoHTporq yc[eBaeMocrr{:
- oI{eHKa cnoco6nocrl{ pelxeHl.fl 3aAaH ,,o l43yqaeMoff rerre na ra6o;paropr{bD( 3aH.xrra.rx:
- ycrHbre orrpocrr BO BpeMr nexquft u na60paropHbrx sansruft:
- npoB epKa Bbrrro JrHeHHrrx pefr rznf oBbrx recroB.

l 'Knaccz$IrKallrm gKcrlepaMe'toe ,,o pa3nr4rrHbrM prr3Ha]KaM rz t4x orfr'caHr.re,



2. Oprarrus arJkrfl u rrpoBeAeHr{e o,4nocp arropHoro

Lr ocHOBHbIe HeAOCTaTKIZ.

3 .Mero4zxa rpoBe4eHur o4[o(f arropHoro oKcrrepr4MeHra B

4,I4cnotrsoBaHr4e MeroAa Har4MeHr,[l4x KBaAparoB

gKcrrepl{Meura, o6lacru eho uclroJlb3oBaHlu

zccrfaonaHzrx.

o4noSarropHbrx gKcnepr4MeHToB.

5'{ocr.uncrBa MHoro(fanroirnoro g*cn:epr4 MeHTa B cpaBHerHr,rr4 c o
ero eS SexrnBHoro rrcrroJrb3oB alal.

6'Xaparcrep vlcrvlKa u rpe6onanr4 rr K rrre3aBacr{MbrM $axropalr, MeroArrKa

HAyqHbrx

,IIIJf, O6 pe3yJrbTaT0B

rru u o6nacr:u

14 pacqeTa
ux yponueli,

sKcrrepaMeHTa.

I 1' llponepKa rl'Inore3bl aAeKBarHocrI4 unoro$arropHofi oKonepr,rMenrafi,nofr Mo.rlenrr c
r oB aHr{eM Kpr4 Tepr,r_{ <Dulrepa,14 crronb3 oB aHr{eM Kpr4 Tepr,r_{ <Dulrepa,

l2'Ilepeno4 ypaBHeHuq perPeccllrl rB KoAoBoM o6ogrra.reHzu SaxropoB ' ypaBHe'r,re c:

HarypanbHbrM r4x o6oguaqeHuena.

1 3 . Meroluxa orrrr{Mr,r 3arJvrv [apaMerpoB

1 4.flocrpoenze rpa$uqecxuli QyHrqrafi
MOIenu.

1 5.Pa:pa6orKa HayrrHo-o6ocrfonagHbrx

rrprlr MHorosax'ropuou sxonepuuenre.

rtpoqecca, rrBrreHr{r, ycrpoftcrna wrkr, Apyroro
tuHoro$arropnoft MoAeJrv.

t4ccneAyeMolo o6.sexra lra ocHorle onirwa;rlnofi

6.2.2. Boupocu 4ln rercyj'qero KoHTpoJrfl rr rlpoMelr(y:ro.tlofi arrecrarrvu

7.lairre olpeAeJreHrre He3aBr.rcr,rMoro O^,-^-^v4ruvr v w

npr.rHrlrzrul aJrbHoe ornzqze ?

2.CQopuynupyfi re rpe6onaHu.fl , rrpeAbrB

oIrTLrMU3arII4I{.

3 . Kax onpeAenrrcT ypoBHrz He3aBr4 crrME,rx

4.Kar< paspa6arstBaror [naH vuoro$arcr
nnauaponaHux?

prrMeHTa 14 rroorpo eHr4 rl Marpr4rlrr {lraHupo B aHufl..

orrr'rroB, peanu3arla" ,urprur,f [naHrzpoBaHr4fl
MHOfO

9'Mero'qzra OIIeHKIT oAHopoAHocrrl rrc,rep <:uit u3HarrliMooru Koe$Ouq".*r|lou perpeccrrr4.
10'Pacqer crarl.crlrrreoKux AI'Icilepcuit .,o pe3yJrbrararM rrpoBeAeH]ro.o ,Jno.opaxropuoro



5.llpone4ure KoMrrbrorepH).K)

vrHoro s axroplroM eKCnepr4MeHTe.

paHAoMr,r3arlHro [ocJrer;oBaremnocha orrbrroB B

6'r4snotKute MeroAI'IKy peaJII'I3auI{u rilaTpr{rthr rrnaHrrpo ,,aHnfl.c ry6rrzponar{rdeM prrbr'oB.
7 'r4stoxure Merorl,Ky .II.HKI4 oAHopoAHoorrz Ar{cnepcnfi onr'ror nrarpuq!,rr [raHr4poBa'r4s.
8.llsrolxure MeroAr{Ky pacqera NoeQ@uqz€)HroB perpeccr4l

9.Kax KoppeKrrlpyercrr ypaBHeHnre perpeccr{r4 [pr.r He3Haq

$axropon ra e$fr ercroB B3arrMo.qeffclszs.

l0'Kaxne crarl4crl4qecKl4e rncnepcprr4 pacctrrrrbrBaror rrp' oopaoo.{*e p33ynbraroB
uuoro$a*ropHofo 

'Kc[epl4^4eura? 
llpr'rnerr.rre u ol'sscuure $opnrynbr.4nfl pu.r.r{ 4ucnerpcrft.

1 l'tr4sloxzre Mero,4I4Ky onpeAeneHI4fl A'rcrrcpar4ri aAeKBarHocrpr 
" L"o.otbaK,ropHor\4

l5'I'Isroxtzre MeroAI4Ky onrl4Mr3arl,n' r4ccJreAyeMofo M]Frorosar<ropHor,f ,p'o,.., a n-Ll
f, BJreHr4-fl rro MeroAy Borcca-yzncona.

1 6. I4sro Nzre Mero.4onorr4ro nocrpo eHr4 fl 14 p eann3 ar\ul;

6.3. Bu4rr caMocrosrenruofi pa6otsl

cAaqe

5.4. Meroaurca caplocroflT,eJrbHoro r{3yqeHrrq Av crlrrrrruHbr

Cauocroxr erls*afl pa6ot aacnirpan:ra :

3 auflTLrflM, co 6 ece4oe an uro, B u:,yrenfun rrercq

3aqeTa.

flpu usyverlrll4 reoperlrqecxoro Kypca rnr:tllrwrprHrr neo6xo4aMH 6a^soenre snlHur n o.reue



MerannopexyruklM craHKaM, pexynleMy rrHcrpyMeHTy vr renHoJrofprr4 lL MAT.III4FtOC]POEHI,I',

nuoopvraql{oHHble rexHoJlofn^ u EP.'rexHllqecKux rrrcq[[JrrrHi]M Brf'v" ,{ocrEr:ounocrr, ypoB'.f,
noAroroBKla a9ilvIpaHra ofleFII4BAerCfl, rpeto!,aBareneM npu [pc]BeAeHZU na6opfropErE,rx pa6or rz

co6ece.qouaHzit.

7' vqEEHO -METO/IUTIE CKOE M I4HrD OPMAIIIIOIuHOE OBE CIIEqEgg4tt

ArIC III4IIJTI,IHbI (M OAy,JIfl )

a) ocuoeuan ilumepamypa;

1' Meroff'r u cpeAcrBa HayqHE,rx uccrreAonauzlir: y"re6nlir/.d.A"fluNypau,
A'A'fIIaNypzu (n'rn.), B.E.llsrxon - M.: HI4tl I4H@PA-M,20n5. - 2(;,4 c.: 50xg0 rnai,. - (lJblcllree
o6pasonauue: Earananpzar:) (Ilepenner 7BIJ,)

AocTyrra:

2. Kpanqona, E. A. Jlorzxa kr Mero

pecypcl : y.re6. nocodne I Ii. I. Kphnqona, A. H.

2014. 168 c. _ ISBN g

3. Crar[c,rn{ecKr.re Merolbr o6

rrcrroJrl3oBaHr.reM rraKera MathCad: V.re6Hoe rro

KyPC, H?IU I4I{@PA-M,20t5. - 208 c.: 60x90 t/
- PeNrztr Aocryrra:

6) dononuum

L M.ero4olorr4, HafrHofo t,tccneAoB

M.: HLIII ZFI@pA-M, 2014. - 304 c.: 60x90

o6pasonaHne: Marucrparypa). (nepouler) ISBN

!27A4f- 3au. o sKpaHa.

2' ocHoerr HayqHbIX rlccne.4oBaHnfi (odrqvft xypc): V.re6Hrle ,ro.o6".j1ocMrz:H ll. B. -
M': I{tl PtloP, HI'III I4HoPA-M; 2015. - zl4 c.: 60x90 Ur6. - (tB'cmej o6p,oo* aHvre:
Marrzcrparypa) (llepenn€r TBID ISIIN

hUU/zqanlq1n. co.rn/bookr.ead 2.,plip?bcjok: 4SJIA
3" Ocnosrr HayrrHbrx wcclegovana;h u

MeroA. noco6ze / HonocH6. roc. arpap. yrr_r. I4u
B. A. fonoBarroK, B. A. BanrKoB._ Honocu6zpcrc:

http : I I zn aniulaCqmi catal o g, plp ?b o

4. lUnlrp, M. O, Oouonr,r HayqHbrx

noco6ze 4rrx 6arcalaBpoB / M. O. Ullnnxp. _ 5_e



(AarxKoB u Ko), 2013. - 244 c. - ISBN 97g-5-394-02162-6.

-- 3arn. c eKparra.

e) npo epctuuuoe a, 6 ecneq eHne u tr4wnepue m_p ecypcbt ;

I'Icno*syrorcr oleparl[oHHbre c'rcreMr,r windows, craHAaprHr,re oQzcHrre
lrttp : //rvrv rv. c a d, d 1r. ual http : I I vrrww. simens. com/

http : //w'r,r,v. fhi s 3 0 0 0. ru I http : I I www. hLei clenhain . c oo,l
h ttp ://www', ftrn uc. com l http : I I www. eg. dmg. com/

- fexrzv Aocryrra:

rrporpieMMbr.

6 ) np o ep qtilMu o e o d e c n e H e Hu e u I.Iu nt ep nr e m _p e c yp c bt ;

zcnonrsytorct olleparluoHHble cvcreMhr Windows, crarrAaprHrre o6ncnrre fporpaLuurr.
h ttp : //r,' wu,. c ad. d p. ur a/ http : I I www. si mrens. corn/

http : //u,r.r.w. frn s 3 0 0 0. ru/ http : //www. hei denhain. com/
lr tt p : // rv rv w. lb_nu c, co m I http : I I ytvtv. eg 

" 
dm g. c om/

- Mynbrr4Me4urZnlre cpeAcrBa.

8' MATEPTIAJIbHO-TEXHITqECKoE oBECrrEr{ErurE Ar4crlun]o"u*n

1'{nx o6ecneqenus y're6noro npoqec( a [o Arzcrlr.nnlrHe <Teopzr f MeroAonorr'
eKcnepI4MeHTaJIbHbx l4ccneAoBaHvfii> ucnotrcyercfi na6oparoprrr BbrooKoeQQexrlrnnbfi Mero..oB
o6paSorrv B Marrrr4 Ho crpo eHr,r (ay g\r op nx 1 2 I _2) xaS e4prr TMC.



flporparuirra cocraBJrgHa B coqrBercrBlrr4 c rpe6onauvrfrMn ofoc BO
KaIpoB srrcueff xnzurn(puraqnu) np HanpaBJreHr.rrc

rexHrrKo) v HanpaBJreHuocrlr (4po@amo) no4roronru (M

Pa6ouyro rporpaMMy cocraBr.rrr A.r.H., npo$eccop fycen B.f.

Peqeusenr: Ar{peKrop OOO ([IKC !enrp>, K.r.H. Crrazpnon A.A.

llporpalrirla paccMorpeHa r,r o4o6peua Ha 3aceAaHr,rz xa$e4prr <<Texnororurs

3aeeAyrorqraft r<a$e4pofi,4.r.H., npo(feccop Moposon B. B.

Pa6oqar nporpaMMa paccMoTpeHa a o4o6pena na 3 ac e Aannr4 yue 6n o -uero4r,r KOMIICCI{LI

HarrpaBJreHul 0, -
.{,

flporoxon Nn {75 or@[Xr[rorc

O.IITOTOBKI,l

llpe4ce4areJrb KoM[ccr4r,r f"/-/,



JIITCT TIEPEYTBEPXNE H?Ifl
pAB OIIF,I;I IIp OTPAMMbI AI4CITI4IIJIIIHbI
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Pa6o.ras [porpaMMa o4o6peua ua yue6uufi ro,u

flporoxor sacenaltrfl.r<a(pe4pu J\b or,

3aselyrcqzfi xa0eapofi

P a6 oqan rp o rpaMMa o4o 6p eu a Ha Jb,/ -{-,te/ g _yue duuft ro4
flporoxon 3aceralnfrr<a0e4prr Np .f or gg_g?,_l_L

3ane4yroqrzfi xaQeapofi

Pa6o.ra-s rporpaMMa o4o6peua ua

flporor<on sace ralLrs. raft e4prr Nl
3ane4yrorqufi xa$e4poft

Pa6o.ras rporpaMMa o4o6peua na yve6nuft r
flporoxon 3ace1aHnfl. xaSe4pu IJb or

3aee4yrou1Hfi xaQe4pofi

./
Pa6o';as. rporpaMMa o4o6peua Ha yve6Htrff ro4

flpororcor 3ace1aHzrs. ra$e4pu J\b or fola
3aeelyrcuufi xaSe4pofi


