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1. rIEJrrr ocBoEHvrfl ilrlc\rrrrJrrrHbr

I{e.nnuru ocBoeHr.r.f, Ar,rcrlr{rrnl{Hbl <@prgprxa> rBrserc{ o6ecneqenrae 6yayrqero

6axalanpa nayrHoft $rsuuecxoft 6azoit, na ro:ropofi s errcmefi TexHr{rrecKofi urxore crpor{Tct

o6rueunNeuepHa-[ u cleq[anbHaJr rlo,uoroBra. llocre4onareJrbHoe rr3yareHr,re $rasunra

eupa6arrmaer cneqra$uuecxufi MeroA MhrrrlreHr{-f,, $usu.recryro r{HTyr{rlr{ro, Koropbre

oKa3brBarorcr BecbMa [noAorBopHbrMl{ I,I B Apyrl4x HayKax. CryAenru, ilonyqr,rBrrr.re rxrlpoKoe

$zsuro-uareMaruqecKoe o6pa:onanvre, Moryr caMocrorreirbHo ocBa[Barb HoBbre rexnr.rqecKlre

HanpaBneHr,rr, ycilerrrHo pa6oram B HVX, nerKo nepexoAt4Tb or pelrreHr{r oAHrrx 3aAaq K ApyrLIM,

racKarb HecraHAaprHbre r{ HerpaAr,rrlr4ouHble tryrx, qro oco6enHo BaxHo grlx npo$eccuonamnoft

lro6ranrnocrr,r cueqrranucroB B ycnoBlrtx ycKopeHHofo piBBI,ITHt rexHI4KrI.

3aAa.ru Kypca (f usuxra :

Teoperr4qecKair noAroroBKa B o6nacrz QurNxra, no3BoJrrroqas 6yayquM r4nx(eHepaM

oplreHTr,rpoBarbcr B rroroKe nayvnofi I4 Texullqecxofi un(fopMaql4l{ Ia o6ecue.rllBalouat I{M

Bo3Moxuocrb llclroJlb3oBaHr.r-fl HoBbrx Su:uuecrczx IpI,IHIII,IIoB B Tex o6racttx, B Koropbrx oHI,I

clerlr{i}n}r3r,rp}'roTcr ;

o SoprrarpoBaHr,re Haf{Horo MEIITIJIeHUI, B llacrHocrll [paBI4JIbHoro IroHI4MaHI4t rpaJrI,III

rrpr.rMeHlrMocrrr prunrdqHbrx $usrauecrux uousrraft, 3aKoIroB, reoprafi rr yMeHrrt oIIeHI,IBarb

cTerreHb AocToBepHocTr4 pe3ynbTaToB, [on) IeHHbIX c noMorl{bro 3KcneprrMeHT{lJIbHhD( I{JIII

MATEMATI,ITIECKI4X MCTOAOB I4CCNEAOBAHI,I';

o errpa6orKa rrpr4eMoB rr HaBbrKoB pe[IeHufi xourpergbrx 3aAaq LI3 pa3Hblx o6racreft

$r.r:uru, rroMorarorr1Ilx cryAeHT{lM B AulnbneftIueu pemarb I{HXeHepHbIe 3araqv.

o o3HaKoMJrenr,re cryAeHToB c coBpeMeHnofi nay*rofi auuaparypofi u errpa6oma y HLIx

HaqaJrbHbrx HaBhrKoB rrpoBeAeHus 3KclepIaMeHTaJIbHbrx HafrHbIX pIccJIeAoBaHHfi pasnnvHrx

$rasuuecxrnx sereHufi r{ oIIeHKI4 rlorpelrrHocreft rasuepenufi .

2. MECTO Ar4CIIr4IIJIr4HbI B CTPyKTYPE OTIOII BO

Baxna-s rlenb Bbrcuero o6pasoBaunfl. - rtonyqr{Tb Hafruoe rrpeAcraBneHr4e o rrpnpo,{e u

MeroAax ee rro3Hanus.. Qusuxa KaK BeAyuat HayKa o ilprrpoAe r4fpaer rnaBrryro ponb B

AocrroreHura grofi qenu.

flo cnoervry coAepxaHr4ro r.r HayqHbIM MeroAaM Il&cre4onaHral Susuxa sBr.fierct MoryqnM

cpeAcrBoM o6pa:oeareJrbHofo u Bocrll{TareJrbnoro nos4eficrurzx, rroMorafl pa3BraTr4ro

yMcrBeHubrx cuoco6nocrefi, (fopulrpoBanl,Irc HayqHoro Ml4poBo33penvrfi., Bocrrr{Taur{ro BoJrn rr

xapaKTepa rrplr Aocrr,rxeHrr]I [ocraBlenuofi qenla.



@usura orHocuTcr r 6agoeofi qacrvl rrporpaMMbl. B conpeMeHnoM ecrecrBo3Haul,Iu

mr.rpoKo nplrMeHrrorcfl MareMarr{qecKlle MeroAbI. .{rx ycneuHofo ocBoeHlls Kypca tpnauru

cryAeHTaM seo6xoAururo 3Harb cneAyrorll4 e pa3Aenbl srrcmefi MareMarLIKLI :

1. [uS$epeulll{turbHoeIrctILIcJIeHrIe.

2. IrlnrerpamgoeI4crIrIcJIeHI4e.

3. Anzuru:naqesKiul reoMerpvrs. vr runeilntafl.anre6pa.

4. Psarr.

5. 3neprenrrr BeKTopuoro ar.alrvl:,a.

6. (DynxquuKoMrIJIeKcHoro [epeMeuHoro.

7.,{raQSepenqraJlbHbleypaBHeHLIfl.

8. 3nenaenrrr reopr4rl Beporruocteia uMareMarurlecroft crarlacrl,IKr4.

3. KOMTTETEHIII4IT OB)TqAIOITIETOC^f,, OOPMTIPyEMbIE B

PE 3y JIbTAT E O C B O E HPlfl I.VICW4II JII4HbI (O I43I4KA>>

llocneAoeareJrbuoe r,r3yrreur{e $nauxra nupa6a:rueaer cneqia$N.recxufi MeroA MbIITuIeHI{t,

(frasuuecryro r4HTyurlr{ro, Koropbrs oKasblBa}orcfl BecbMa rInoAorBopHbIMI,I LI B Apyrl4x HayKax.

Cneqraa.rrracmr, non)^rr4Brrrr4e rrrrrpoKoe $u:raro-uareMarl4rlecKoe o6pasonaHIae, Moryr

caMocrotreJlrHo ocBauBarb HoBbre rexHr{qecKlde HanpaBnenkrs., ycnellrHo pa6orarr B HLIX, JIefKo

nepexoAlrTb oT perrreHr.rr oAHr4x 3aAaq K peIrIeHI,Irc Apyfl{x, pIcKaTb HecTaHAapTHbIe u

Herpa,qr{quouubre rryrkr, rrro oco6enuo BtD{tHo Ans. upoSeccr.ronamnoff iuo6umuocru

cflerlr{anucToB B ycnoBr,rsx ycKopeHHofo pUIsBLITTII TexHLIKr,I, KOrAa aMOpTI,I3aIIraX gOCTUXeUUfi

KonKperHbrx y3Kocleq[uulbnbrx guanufi [pol4cxo.(I4r upeseuuaft Ho 6rrcrpo.

B pe3ynbrare ocBoeHrar Alrcqurrnl4Hbl o6yraloqr,rftcr AonxeH AeMoHcrpl{poBarb

cneA)'roIque pe3ynbrarrr o6pa:onanra;r:

l) 3narr:
ocHoBHbre 3aKoHbr vt npr,rHrlunbr, Koropru rroAtluHterct [oBeAeHI4e pa:noo6pasnrn<

Sraez.recrcux naoAelefi, a raKx(e, BbrreKarourue vB grnx saKdhoB cJreAcrBI,It I,I Bo3MoxcHocrb I4x

npuMeHeHr,rs Ha [paKTr4Ke ;

Teoperr.rqecKr.re MeroAhr [ocrpoeHur pemeunx pasuoo6pa3Hbrx 3aAatr uo Qrasnxe ]I MeroAbI I4

rrpr.rHrlrrrrbr rrocraHoBKr{ oKcrIepI,IMeHToB B lprasure;

ocHoBHbre MeroAbr KoMrlblorepuofi Snsuru;
ocHoBubre [pr.rHrlrlrrhl cBt3lr $NsrExz c ApyrItMI{ HayKaMI4;

r.rcropr.rrc pa3Br4Tplt tfusraxu; t'

BKnar oreqecrBeHHbrx r,I sapy6exurrx yqeHblx B pa3BI4TLIe $usurH.
2) Yvrerr:

onpe4enqrr o6rqrae ftoplrrr, 3aKoHoMeplrocrr{, r4HcrpyMeHTairbubre cpeAcrBa $v:raru,
rrourrb rrocraBJreuuyro 3anat{y, tfoprrarapoBarb pe3ynbrar, caMocro{TeJrbuo yBr{.4erb cneAcrBl,Is
cftopmynupoBaHHoro pe3yJrbrara, pa6oram n KoMaHAe, [poBo.4[rrb oKcrrepr{MeHTbr rlo
3aAaHHbrM MeroAr.rKaM c o6pa6orroit u anwtu3oM I4x pe3ynbraroB.



3) Bragem:
cuoco6nocrblo rlpeAcraBJrtrb aAeKBarHyro coBpeMeHHoMy ypoBHro sHaHI{fi Ha}^rHyro

KaprLIHy Mllpa Ha ocuoBe 3HaHrrr ocHoBHbD( uonoxenrafi,3aKoHoB rr MeroAoB (OIIK-l)
cnoco6nocrblo BbrflBJttrb ecrecrBelruouaf{Hylo cyrrlHocrs npo6neM, Bo3HrrrKtuorq}rx B

xo4e upo$ecclloHuulbnofi 4erteJrbuocrlil, npl,IBneKarb Ans r4x perxeHlrr coorBercrryroqufi
$urr.rro-uareMarr.trrecKuirarnapar(OIIK-2)

roToBHocTbIo rIpI4MeIUITb CTICTeMy Qyn4arrenraJrbHbx sHaHufi (uareuarzqecKlrx,
ecrecrBenHonayrnrx) AJrf, I,IAeHTnSuxaquu, ([oprraynrapoB€urus rir perrrenrrfl Texul,rqecKr.rx ra

TexHoJIorHqecKlIX npo6leu gKcrrJryararllrrl TpaHcnoprHo-TexuoJrornqecrux MarrrHH rr
KOMIIJIEKCOB

\



4. CTpyKTypA rr c OAEPII(AHr{E A}rcquilnrrHbr(MolyJrfl )

O6uas rpygoeuxocrb Ar{crIr4nJrI4HbI cocraBJlrer 9 saqernrrx eAr.rHr,rq (324 wca).

Pasler
Ar.rcqullnrrHbl
(reua)

BnAsr yre6nofi pa6orrr,
BKJITOqEUI CaMOCTOtrenbHyIO

pa6ory cryAenroB rr

rpyAoeMKocrr(n uacax)

O6reu
yre6noft
pa6omr. c
rrpr4MeHeHr4eM

r{HTepaKTr.rBHhr

x uerogon( n

uacaxlo/o)

@oprrau

TeKyrrlefo
KOHTpOIS,

(popua
ilpoMex(yToqHo
ft a:rrecraqraa

Pefirnnr
KOHTpOJTb,

3rgauen
IOl()

El-

!ltG
;i I 6

I MEXAHI4KA

Kr,rneuarraxa
IrocTyrraTeJrbHoIo

.IIBUXCHI,I' N

BparrlaTenbHofo
NBI,IX(EHI{'

0,5/100

,{una:vnxa
rrocTyrraTellbHof o

ABr4X(eHr.rS r4

BparqarenbHoro
IBH}KEHI,If,

3renaenrrr
MCXAJII4KI{

xr,r4xocrefi u
fa30B

II OCHOBbI
MOJIEKYJUIPH
oit owzvtKvtvr
TEPMON14HAM
t4KW

Morexyrxpno-
KI{HETI4IIESKA{

Teopur fa3oB

Crarracruqecrufi
METOA

I,ICCIe.4OBaHI4S

bucreu.



Peanrurre rasrr
flsreuus.
rrepeHoca

Ha.rana
TepMoAraHaMr.rKt4

m
SJIEKTPI,II{ECT
BO 14

MAfHETI43M

3rer<rpuuecroe
[one. florenqnar
HanprxdHHocrb.
Teopeua faycca.

3ner<rpuuecxoe
IOJIE B
rrpoBoAHr4Kax r{

Ar.rsneKTprrKrx

fIocrosHHrrfi
erexrpr,ruecrufi
TOK

13 l3nexrpouafnr{rH
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IV
KOJIEEAHVIS,U
BOJIHbI

Mexanra.recxr4e

rore6anus
3nerrpovrarnurn
rre rone6anns

14nrep(f epenqrEr
cBeTa.

,{u$paxqral



,{racrepcu-a cBera.
flonxpNaaqux
CBETA

Teuroeoe
r.r3Jrr{eHne
Knanrosa{
nprrpoAa cBeTa

7 lCrpoeur.re aroMa.
Teopux Fopa
3neuenrrr
xsaHrosoft
MEXAHIIKI{

conperrrennrre
[peAcTaBneHI,It o
crpoeHr,M aroMa.

3renaenrrr
r<nanrosoft
CTATI,ICTI{KI4.

Teopux
TENJIOEMKOCTPI KI

9neKTporrpoBoAH
crll TBep.4brx Ten.

Crpoenue u
ceoficrna
aToMHbrx sAep.

.fl4epnue
peaKrlulr.
3neuenrapnrre
qacTrrubl.

L7 l53o/"
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5. OEPA3OBATEJIbHbIE TEXHOJTOTIII4

Jlerqraonnax cucreMa o6yuenux (rpa4raquoHHble JIeKIILIoHHIIo u la6opatopEble zauntut) c
prcrroJrb3oBaHr{eM npeAMeroB My3et neKIILIoHHbD( AeMoHcrpallrafi u ycrpoftcrn SueuqecKoro
npaKTr.rKyMa.

flpuueHenue Mynbrr;rMeAraa rexnolorrafi: [poBeAeulle JIeKII]IoHHbrx vr npaKTI,IqecKI,Ix

zattsruia c ucrroJrb3oBaHr,reM KoMrIbIorepHbIX upe:enraqufi, AeMoHcrpaIIrIoHHhrx
Br,rAeoponrrKoB c rroMolrlbro KoMnbrorepHoro npoeKTopa, 3BM ta reJlesKpaua.

IrIn$opMaurroHHo-KoMMyHr.rKarIHoHHbIe rexHoJlor?Iv I'ns. MoHlITopI4Hra, KoHTpoJIt H oUeHKlI

reryuefi yve6Hofi AeflTeJrbHocrr,r cryAenron (IaH:repHer, Skype, yue6no-rueroAr.rqecrnfi

KoMrrJreKc BrfY Ha nrar(|opue Moodle Ir Ap.).

6. OTIEHOTTHbIE CPEACTBA r\nA TEKyITIETO KOHTPOJTfl
yCfIEBAEMOCTI4, IIPOMEI(yTOr{HOII ATTECTAUI4II IIO IITOIAM
OCBOEHI4fl Ar4CrIr{[JIr4HbM yr{EEHO_METOnIIqE CKOE

OEBCIIEIIEHITE CAMOCTO.f,TEJIbHOT PAEOTbI CTYAEHTOB

flnx ronrponx pa6orrr cryAeHToB, a raK]Ke AJrr crI{MynupoBaHHJI cacreMarl4qecKoro u3peur4s

Klpca $nsmra B Teqeurre ceMecrpa rpeAycMorpeHbr KonTponrnrre pa6orrr. Onu flpoBoArrct B

rrucbMeHHofi (fopue.

llpouexyrorrnafl arrecrarl[fl rlo rIToraM ocBoeHrltr AIrcqunJr[HbI
BONPOCbI K 3K3AMEHY

l-fi ceuecrp
1. Mexanraqecroe ABrrx(eHr.re KaK npocrefiurar $opua ABII)KeHI4I MarepLIlI. Cucreua

orcqera. Pa4nyc-nexrop.
2. Marepnalsnax rorrKa (.racrraua). Tpaexropn.r. Iluseitsas. cKopocrb H nranefinoe

ycKopeHr..re. llocryuareJlbHoe ABLIxeHT'Ie rBepAoro rena.
3. TanreHrlr{iurbHoe r4 HopManbHoe ycKopeHl{e. Cessr MexAy manefinrruu I{ yTJIoBIIMI{

K}IHEMAT}IqECKI'IMI{ BEJII{q}IHTIMII.

4. fleparrfi 3aKor{ Hrrorona rr [oHtrI,Ie Llnepllpranbnofi cr.rcreMbl orcqera. Bropofi 3aKoH

Hrrorona n nourrue ckrlrbt, Maccbr I{ HMrlynbca. Ypgnnenue ABI,D{ceHHf,. Tpernfi 3aKoH

Hrrorona.
5. Pa6ora ll gueprr{t B MexaHr4Ke. 3ueprux KuHerprtlecKa{ u rIoreHIII,IanbHffI.

6. lloHsu.re r.rAeaJrbnoro fa3a. MonexympHo-Kl{Heruqecxoe rotrKoBaHI,Ie reMreparypbl.
Marpocronl4qecKlle [apaMerpbl cLIcreMhI.

7. BHyrpeunst 3Heprlrs HAearbHoro fa3a.

8. .{aelenue ra3a c rorrKr4 3peHr.r{ MoneKyntpHo-Kl,Inerl4qecrofi Teoprlr{. OcuoeHoe

ypaBHeHrreMoneKyntpHo-Krlnerl4qecrofiTeopilu. !-

9. Vpannerue cocrorullf, r,rAeaJrbHoro ra3a (ypanneune KnanefipoHa - Mengeneena).

10. flousrne a6co:rrcrHo rBepAoro reJra. I{eurp I4HepIInr (qenrp rraacc). Moltenr l,IHepurul

rena. Teoperua Lllrefinepa.
11. Moprenr cr{Jrbr. Molrenr r4Mrrynbca. YpanHenue MoMeHToB. Ypanrenue Bparqarenbuoro

ABr4xtenr4t rBepAofo reJra orHocrITeJIbHo HenoABI4xHoft ocu.

12- 3axosu coxpalreHnt B MexaHI4Ke. IaMllynbca"

13. Ypannenue 3firepa. YpanneHlle Hepa3pblBHocrll VpaeHeuue Eepnylnn.



14. Ilavmsapnufi u ryp6y.irenrnrrfi pexI,IMbI TerreHr.ir. Te.{eHrae nsgrofi xr.r4Kocrr.r. (Doplryna
flya:efirx.

I 5 . YpanHeulre BaH-4ep-Baanrca. Irlaorepurr peanbHhrx ra3oB.
1 6. Meracra6zlrnoe cocroflHr.re. KpuruuecKoe cocro{Hrre.
17. 3$$exr,{xoyrr - Tonrcona. Cxr.Ixenue ra3oB r.r non1^renue H}r3KHX TeMreparyp..
18. OcHosHrre repMoAI,rHaMlIqecKI{e [oHtrr4.rr: BHyrpeHHs{ 3uepr}rr, pa6ora, TelJrora.

Ypannenue rrepBolo :rrarraJra repMoAlrHttMr,rKrr.
lgi.3arlmcuMocrb rerlJloeMKocrvr vr/ieurbHoro ra3a or Br4Aa rrpoqecca. Pa6ora, coBeprlaeMat

ra3oM rrpr4 r43onpoqeccux.
20. O6pnuMble I4 neo6parlrltble rpoqeccrr. I{uxr KapHo ra ero KlI,{ AJrr r.rAeanbnoro ra3a.
21. Ilpunqnn 4eficren{ TerIJIoBoro ABl4farent I{ xoJroAr{mnofi Marlr.rHbr.
22. 3utponras. 3axoH Bo3pacraHrrr 3HTporrrru.
23. SnempuqecKoe rIoJIe B Al4oneKTprlrcax. Ceo6o.4Hhre r.r cBr3aunhre 3aprAbr B Bs[IecrBe.

Tprnrr ALI3IeKTpLIKoB. llolxpu:onaHHocrb. Teopeua faycca pm oneKTpuqecKoro [or;r B

Ar4sneKTpHKe.
24. 3lexrpn.recxoe rIoJIe rIpoBoAHlIKoB. Pacnpe4eneHne 3ap{AoB B rrpoBoAn}rKe.

3lexrpocrarllqecKoe fione Bnyrprr u cHapyxCII [poBoAHrara. 3rerrpocrarrdqecKas3arr\rr-ra.
25. 3lerrpoeMKocrb yeAI4HeHHoro rIpoBoAHI{Ka, KoHAeHcaropa. 3neprux 3apsx(eHHoro

yeAI4HeHHoro [poBoAHI,IKa, KoHAeucaropa. 3Heprrax gneKTpocrarr,rqecKoro rroJrr.
26. XapaxrepldcrrlKll rocrotHHoro gneKTptrqecKofo roKa: crarra roKa, frJroruocrb roKa.

Ycnoelde cyqecrBoBaHl4t gneKTpl4qecKofo rora. CropoHnr{e cuJrbr. PasHocm rroreHur4€uroB,
HaIIpqxeHLIe, sneKrpoABl4xyIrlas cura (3[C). 3axonu Oua u lxoynx-JleHrla. flpanuna
Kzpx.ro(fa.

27. flon-srue MarHl{rrroro rroJrt. Marnutnas r.rHAyKrIHs. 3axon Er,ro-Canapa-IIanlaca.
flpnnqrau cyleprro3r.rqr.rn MarHr.rrHbD( noleft . Marnurnrrfi uonaenr.

28. L{rapxy:rxqur BeKTopa uarsu:rsofi LIHA}.KrIr4r4. 3axou nonuofo roKa (reopeua o
Ill4pKynrrlrrra r4HAyKrlr,rrl MarHr4Tnoro nolr) B BaKyyMe.

29. 3$$err Xonna. [IpraHqnu 4eficrnnx ycxoplrrenefr sapxNenubrx tracrr.rq.
30. fIoHsrLIe MafHHTHoro MoMeHTa aroMa. Muxpo- r{ Maxporoxu. 3aron noJrHoro roKa AJrt

MafHraTHoro rrors B BerqecrBe. HanpxxenHocrb Marnr,rrHofo rroJrr.
31. Tlrnu Mafuerl4Kon. Kpunax HaMafHI4rII{BaHr4r. To.rxa Kropu. florraenrr.
32. Ourrr (Dapaaex. MarHurHnfi noroK. 3AC r{HAyKrIHrr" OuroeHofi 3aKoH

gneKTpoMarnursofi r.rHAyrr1r4ra. llpannlo Jlenqa.
33. CeunloIaHAyKul4r I4 B3aIaMoI4HA)'KIIut. IzlH4yrrunnocrb r4-B3arrMHas r,rHAyKTHBHocrb. Toxu

pa3MhIKaHI4.fl I4 3aMbIKaHIIt. _ i.

BOIIPOCbI K 3K3AMEHY
2-fi cenrecrp
1. Ceo6oaHhle I,I BbIHyxAeHHbre xone6anus. fapuonu.recxr.re Adexanrlqecxue xone6anv.s.krvtx

xapaKTepr.rcrr.rKr4. 3neprul fapMouuqecKr,rx MexaHr4qecKrlx nole6anufi .

2. 3aryxaroque MexaHLIqecKLIe xore6airuq. r{acrora, r<oe(psuqueur 3arryaHus,,
:rorapr.r$nau.recxufi AeKpeMeHT 3arlxaHr4fl MexaHr.rqecrux r<one6auafi .

3. BrrnyN4enurre MexaHrlqecKr.Ie rore6anus. N4bxanuqecxufi pe3ouauc. PesoHaHcHrre
KprrBbre.

4. MexanrasM o6pasonaHrar MexaHI4qecKLIX BoJrH B ynpyroff cpeAe. llpo4onunre vr

florlepeqHble BOJIHbI. Bomronoe ypaBHeHlre I{ efo pe[reHr{e. fapuonu.recKr.re BoJrHbr r,r ax
xapaKTeplrcTr,rKIr.

5. Kole6are;mnufi KoHTyp. faprraouu.recrae gnexTpoMarnr.rrnbre ro.ne6anprs kr r,rx
xapaKTeplrcTr4Krd.



6. 3aryxaroque s.rreKTpoMarHr.rrnble rone6auus. Brrnyx4eHHhre sneKTpoMafur.rrHbre
Ko:re6anus.

7. Cucrerraa ypanueuufi Marcnerra. 3:rextporraarHl{THoe rIoJIe.

8. 3rempouarHlrrHble BoJrHr,r. OcuosHrre csoficrna sneKTpoMarHI4THbrx BoJIH. Berrop
llof nuEsra. 3Q$exr .{onnepa Anr 3neKTpoMarHLIrHsD( BoJIH.

9. 3rexrpouarHr,rrHar rrprrpoAa cBera. flpvnqun fiofirenca. 3axon orpaxeHr.rr vr

rrpenoMneHus. A6coirrornsrfi r4 orHocurersnsrfi rloKa3areJrra npenoMneHras. Ilomroe BHlrpeHHee
orpaxeHrre. Cseroso,{rr.

10. I4nrep$epeuqux cBera. Korepenmocm v MouoxpoMarr4rrHocrb cBeroBbrx BoJrH.

Onrraqecxa-fl Anr4Ha nyrr4. Onrraqecras pa3uocrb xoAa. Cnoco6sr [onyrreHr.rr KorepeuTHbrx
nyuefi . Irlurep$epoMerpbr.

1 1. fiuQpaxqrax cBera. flpraHqun frofireHca (Dpenerx. MeroA 3oH (DpeHenx.

,{Ia(f parqzoHHar peilrerKa.
12. llo.nxpu:ar1ux cBera. Ecrecrnennsrfi v rtonspIl3oBannrrfi cBer. flonxpu:aqux [pr4

orpa)KeHr4r4 r.r [penoMn elF.vrtr. 3aroH Eprocrepa.
13. ,{ucuepcrar cBera. Hopnaanrnar r.I aHoMitrbnas .{r4cnepcrru. MeroAu na6.rtroAeHras

Arrclepcr{r{.
14. Tenrosoe lr3nytreHr4e. PaeHonecHoe r43nfreHlrg. Xaparrepucrr,rKrr rerrJroBoro
r,r3nrreHlrr.
15. A6colrorHo qepHoe rero. 3aroH Krapxro(fa. 3axon Cre$ana-EoJrbIIMaHa, 3aKoH Brana.

16. PacnpeAeneHr4e gHepfrrr4 B crreKTpe a6comorno qepHoro rena. @opuyna Penex-,{xunca.
Ynrrparf uoJreroBar r<aracrpo$a.
17. KeanroBff{ flrloresa ra (fopruyla llnanxa.
18. BnemHraft $orosnerTplrqecKrafi s$(pexr 14 efo 3aKourr. @oronrr.
19. Mole:m aroMa Pesep(fop4a. flocrylaru Eopa. Arou no4opo4a.
20. fnnoresa 4e Bpofi:rx. 3xcneplrMeHTaJrbHoe [oATBepx(AeHr{e BoJruoBbrx ceoftcte
Mr4Kpoqacrr,rq.

2 1'. CoorsoilreHlre HeorrpeAenesnocreft .

22. Bonuor,ax $yHxqnr, ee cnoficrBa pI crarllcrl,t.recrraft crranrcn.

23 . Hecraqrrouapuoe r,r crauraonapuoe ypaBHenue IIIpe4IaHrepa.
24.Hacruua B rrorenllualrnofi sne.
25. llpoxoxAeHr{e qacrllllbl qepe3 rlorerllll4aJlrsrrfi 6aprep.
26. Ypanueirne LUpeAr4Hrepa Anr oneKrpoHa B aroMe BoAopoAa. franHoe, op6rEramnoe ra

MATH}ITHOC KBAHTOBbIE IilIC 
'T].A.

2T.KsawroBaHpre 3Heprru oneKTpoHa B aroMe BoAopoAa. Cnenrp aroMa BoAopoAa. Ilpannno
o16opa.

28. Op6r.rransnsui MoMeHT I4Mnynbca x MarHLITHrrfi uonelrr sneKTpona.

29. Co6clsennrrfi MoMeHT prMrryJlbca sneKTpoHa (cnnH). CnnnosHfi wrarnrnrnufi MoMeHT

DneKTpoHa. Cnranosoe r4 MarHrlTHoe cllrnoBoe KBaHToBbIe qrlcJra. Onsr [lrepna u fep:raxa.
30. llpunqur 3anpera llaynu. flepuogr,ruecKiur cr{creMa oJreMeHTos MeHAereeea.

31. 3onHas reopus rBepAbrx len. KraccuSnr<aqux rBep.&u< reJr Ha MeraJurbr, noJrlrrpoBo,ulaxra
1.r lusnercTplrKr.{.

32. Co6creeHnar r4 rrpuMecHiul [poBoAI4MocrpI noryftpoeoAHllKoB.
33. 3rempo[poBoAHocrb rBepAbrx ren. Teuneparypnair 3aBr{cr4Mocrb sneKTporrpoBoAHocr}r

MeraJrJroB r4 rronylpoBoAHlrKoB. Yponenr @epuu.
34. p-n nepexoA. florynponoAHl;IKoBble AIro,qbI I4 TpI4oAr,I.

35. 3apu, Macca pr pa3Mep aroMHoro xgpa. Mo4enr{ rrep. -fl4epnrre cprJrbr.

36. .{e$ercr Maccbr H gHeprnr cBt3H srpa. YaerrHat 3lreprr4fr cBfl3vr r;r ee 3aBr4clrMocrb or
MaccoBofo qucJla.

3 7. 3aronrr paAr.roaKTuBHofo pacrrara. Am$a-, 6era- u raMMa-r.r3nyqen[e.
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38. -flaepnbre poaKur.rr4 r,r 3aKoHbr coxpaHeHlIx. .{e.neuue rrx{eJrbrx x4ep. I-{ennax peaKqrls

,iIEJIEHI,IS.

39. Peaxqu.rr cr.ruTe3a aroMHbrx x4ep. llpo6neMa yfipaBrseMbrx repMorAepHrrx pearcqraft.

40. KnaccuQuraqux sneMeHTapHbIX qacrull.

CAMOCTOflTEJIbIIAfl PABOTA CTYNEHTOB
Irlsyuarr xypc @n:zxra ueo6xoAr{Mo crlcreMarlrqecKr{. flosronay B TerreHr.re o6yrenax

Ar.{cq[[nr,rHe cryAeHT-3aoqHr4K BhrrroJrnJ{er cneAyrolql4e BIaArI caMocrorreJrbHbD( pa6or:
- curMocro-sreJrbuuur pa6ora c yre6nuraur4 vr yre6Hrruz noco6usnau. Irlsyuenue Marepr.rana

neo6xognnao conpoBo)KAarb cocraBJreHueM KoHcleKTa.

- BbrrroJrHeHr{e KoHTpoJrbHbx pa6or. K nrruonneHlllo KoHTponbHrrx pa6or rro Kax.qoMy

pa3Aeny Kypca $u:Nxu cryAeHT-3aoqHI4K rlplrcryrlaer roJI6Ko rrocJre ,rc1r.<elnlas. Marepr.rulJra,

coorBercrByroqero AaHHoMy pa3Aeny [porpaMMbl. CucreuaruqecKoe perxenue 3apla-asBilr.ercs.

neo6xoAulrbrM ycnoBr4eM ycnerrruoro Ir3f{eHI,It Kypca Su:ulcu.
l-fi ceuecrp: KourpoJrbHbre pa6orrt rlo reMaM <Mexanaxa>>, <<Mo.reryn-{pHas $u:nra u

TepMoAr4HaMI4Ka), <3nentpouarHerl,I3M)

2-fi ceprecrp: KonrpoJrbHbre pa6orrr rro reMaM <<Onrrlxa>>, <KsaHToBbre ceoffcrna cBera),
<Crpoenue aroMa kt flrpa>>

Bonpocu AJrs caMocroffTeJrbHofi pa6orrr c"ryAeHToB

I cetuecmp

1. Tanrenqua:rbHoe r{ HopManbnoe ycKopeHl{e. Csssr MexAy nnneftnrrux rr yrJroBhrMI,I

KI4HEMATI4IIECKI,IM I4 B EJII4III,IHTIMI,I.

2. llepnufi 3aKoH HrrcroHa ra [oHsrl4e LlHepuuarbnofi cucreubr orcqera. Bropofi 3aKoH

Hrrorona ra noHrrrlre cr4Jrbr, Maccbr I4 HMnynbca. YpanneHr.Ie ABnKeHrax. Tperuft 3aKoH

Hrrorona.
3. Jlaunnapnrrfi tr ryp6ynenrurIfi pexllMbr reqeuus. Te.reHr,re ersrofi xerAKocrr{.

(Dopuyna llyasefi:ra.
4. flonxrrae r.rAeaJrrHoro ra3a. MorexynxpHo-KllHeTl{qecKoe roJrKoBaHHe reMrreparypbl.

Marpocron[qecKl4e flapaMerpbl ctlcreMbl.
5. ,{anleuue ra3a c rorrKr4 3peHl{l{ MonexyJrxpHo-Kr,rHerr.rqecxofi Teopr{r.r. OcnosHoe

ypaBHeHrre MoneKyntpHo-KllueTl{qecxoft TeopI4I4.

6. Ypaenenue cocrorHr{r r4AeaJrbuoro ra3a (ypanuenue KrauefipoHa - Meugeneena).
7. flonsrIae o rrJra3Me. Cnoco6sr co3AaHlas rrJra3Mbr. HusxoreNrneparypuar n;ra3Ma r,r ee

[pr.rMeHeHr4e. Brrcororevr[eparypua-[ rrJlzr:Ma. flpo6neua ocyqecrBneHrrt
ylpaBJureMoro TepMotAepHoro cLIHTe3a.

8. 3$$err Xolna. flpraHquu leficreus ycropllTenefi :apxxeHHbD( rracrr.rrl.

2 ceMecmp r'

1. Cso6oaHbre Lr BbrHyxAeuHbre xore6au[s. faplronu.recKr.re MexaHr{qecrue xore6auyrs. vr

r4x xapaKTepr4crrlKrr. Sneprr,rr fapMoHl4tlecKlax MexaHr.rqecKr{x xone6annfi.
2. 3lerrpouarnvrrnas. nprapoAa cBera. llprEnqran frofirenca. 3arou orpaxenus v

rrpenoMneuus. A6conrornrrft u orHocl{Te.nrnrrfi lloKa3areJrr.r npenoMneHlrs. llorHoe
. BH)"TpeHHeeorpaxeHl,Ie. Ceerono4rr.
3. Bnerunufi (forosneKTpuqecKr.rfi e(p$err Ir ero 3aKorrsr. @or:onu.
4. 3apu,, Maccar4 puaMep aroMuofo sApa. Molenra rrep.-f,,qepusre cr{Jrbr.

tt



5. Knaccu$ptKa\fis. 3neMeHTapHbrx rracrrrrl.

6. 9emrpe runa (fyu.qaMeHTaJILHrIX nsalalraogeficreufi: cr{JrbHoe, gneKTpoMarHrlrrHoe,

cna6oe I4 rpaBr,rrarlr{oHHoe.
7. Onrn lllrepna u fepraxa.
8. p-n fiepexoA. flonynponoAnt4KoBbre Ar.roAbr r.r rpr{oAbr.

9. Pearqras cI{HTe3a aroMHblx x4ep. flpo6neMa yrpaBJr{eMbrx repMorAepnrrx peaxqzfi.

7. )TqEEHO.ME TOAHIIE CKOE I,I PIHO OPMAIII4OHHOE
oEECrrEqEHrrE AI{CUI4rrJrr4Hbr Or43tIKA

a) OcHonuar nr.rreparypa.

1. Ilpoxoureea H.C. C6opur.uc 3aI.aq no Qasurce / H. C. llporcouena ; Btaguvrupcr<ufi
rccyAapcrBeusrrft yHuBepcnrer (BlfY) .- Hzl,. 2-e, ucnp. lr Aorr. - BlaAuurzp : B:ra4uu*tpcrcufi
rocyAapcrBeuHrtft yHIrBepcHTer (BnfY), 2010 .- 65 c. - Hueercs oneKrpoHHa.rr Bepcut
Eu6rurorp.: c. 64. ISBN 97 8-5-9984-0043-8.

2. Xapeuoea C.B. (Dn:nxa reepAoro reJla : MeroAr4qecKue yKa3aHHJr rc la6oparopHuu pa6orau no

Qraanne I C.B. Xapeuoea, H. C. flporouleBa, E. JI. llIauaHcKa-fl ; Bla4nlrupcrcufi rocyAapcrneuurrft
yHuBepcnrer (BnfV), Ka$e.qpa Qu:axn n rpr.rKraAHofi uareuaruKr4 ; rro.{ peA. C. B. Xapenonofi .-
Bna44uI.rp : Bra1uuupcrraft rocyAapcreenurtft yHvBepclrrer (BnfY), 2010 .- 39 c. : lrn., ra6l. -I4Meercr 3JreKrpoHHar BepcHJr .- 6r.r6rprorp.: c. 38.

6) lono:rHrareJrbHar Jrr{reparypa (no nu6opy n peKoMeHAarIHrM nerropa).
1. XapeHoea C.B. (Dllsnxa aroMoB Lr MoJIeKyJr. flaepuax $usura: MeroAr{lrecKue yKrBaHr{.r{ K

la6oparopHuna pa6orau no $n:une / C.B. Xapenora, H.C. flporourera, E.JI. IIlaMaHcKafl;

Bla4uuupcxuft rocy4apcreeHHrrft yHHBepcHTer (BrfV), Ka$eapa $usnnn H npr,rKJraAHofi uareuaruxn ;

rIoA peA. E. JL lllanaancxofi .- Bla4nrranp : Bla4Ialrnpcxufi rocyAapcrBexnufi yHHBepcHTer (BlfV),
2010 .- 37 c.: un.,ra6t. - I,lNleercs sJreKTpoHHrur BepcHfl .- Eu6luorp.: c. 36.

2. flvurpueBa E.B. Y.{e6Hoe noco6ue no $usurce: MexaHHKa lE.B.lurlrpnena, B.C.[nerxHBqeB;
Bla4zuIapcxufi rocyAapcrBenurrft yHHBepcnrer (BlfY) B;ra4nulrp: Bla4urr,rupcrurfi
rccyAapcrBessrIfi yHuBepcurer (BlfY),2009 .- 143 c.: ut.,ra6* 

-Eu6rurorp.: 
c. 143. Znaeercs

DrleKrpoHHarr Bepcrc .- Bn6m-rorp.: c. 143. ISBN 978-5-9984-0005-6.

3. OHsHxa B neKuHoHHbIX AeMoHcrpallntx f3nercrpor*xrift pecypc] : yve6uoe noco6ne Anr By3oB rro

crlelluanbHocru BIIO 010701 - Oasur€ r4 HanpaBJlesurc 010700 - Orasura / A. O. falrzs ler ap.] ;

B,la4uruupcrufi rocygapcrnenuuft yHHBepcI4Ter I{MeHr{ AlerccaH4pa fpuroprenuua u Haxoraq
fpnroprenuqa Cro,reronrrx (BnfY).- 3rexrpoHHr,re reKcroBbre AaHHbre (l $afu: 7,17 ll{d).-
Bnagraltup : Bla4uuupcnrafi rocyAapcrBesnslfi yHIiBepcHTer r4MeHr4 AnerccaH4pa fpuroptenu.ra u
HHKoras fpuroprenuqa Croreronux (B-rrfV), 2012 .- 130 c. : r4rr., qB. HJr. - 3aruaene c rHTyJra

3KpaHa .- Bu6nraorp. B KoHIre pa3A. - Cso6oaHr,rft 4ocryn B oneKTpoHHbrx rrlrrrurbHbrx 3rurax

6u6ruorexu .- Adobe Acrobat Reader.- ISBN 978-5-9984-0297-5
n) unrepHer-pecypcbr. l'

1) xtTO (Xypnan Texnnqecrcoft $u:uxu). 3rercrponHax Bepcus hftp:lljaurnals.ioft"e.ru/itf7.
2) Xypna,r <<Ongr,rrca n rexHHKa rroJrynpoBoAHr.rKoB). 3.nenrpoHuas Bepcru

http : #i ournals. i of fb.mli ournal s/2.
3) XypHa,l <<@rasnKa rBepAoro rerra). 3rexrpoHHar Bepcrlf, http:lijournals.iaife.rudournals{.
4) ntypual <<KeaHToBa-fl 3JreKrpoHHKa) 3lexrpouuafl. Bepc*rfl, !flp:tli-nry*Xt"*.ll-ljlL-l..Hg.r:

glgqt 6qg.:'ulpa.phtn r | ?page:gerr i * lo
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I,IcnomgosaHlle pa3Hoo6pa:Hslx yue6Hrx MareplrirJroB noryrreHHbrx r{s cafiToB prr{TepHera

rocpeAcrBoM nporpaMMu WinDjVie r.r Apyrfix nporpaMM.

8. MATE PIIAJIbHO-TE XHTIqE C KOE OFE CIIETIE HUE AI4CIIUIJIITHbI

1. Jlerqraonnax [oroquas ayrvrropnfl. <(B)>, o6opy4onannax ay[vr-, Br4.ueo-,

MynbruMeA[ft HbrMr4 cpeAcrBaMr{.
2. Myaefi neKur.IoHHbD( AeMoHcrpalrwfi, ayl,. (B), c Ha6opoM AeMoncrpaqr{oHHbrx

npra6opon.
3. Ha6op cnaftAoe u nu4eo$rurbMoB.
4. Oueuqecxnfi nparrr,rryrvr c Ha6opoM ycranoBor r4 BcrroMorarenbHofo o6opy4onauux:

ay t.428 -3, 429 -3, 426-3, 425 -3, 424 -3, 422-3, 430 -3, 43 1 -3 .

5. Ay4raropux LJIA .na6oparopnsrx 3aurrruit, ocuarrleHHa.s coBpeMeHHbrMr.r

rrepcouanbHblMl;r KoMnbroreparraN, o6te4l{HeHHbrMr,r B noKanbHyro Bbrqr{cJrlrreJrbHyro cerb r,r

yKoMnJIeKToBaHHr,IMIr neo6xo4aurna cpIcreMHbIM u rrpr4KnaAHbrM rrporpaMMubrM
o6ecne.{eHr{eM- ay r,. 421 -3 .
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Pa6o,aas, nporpaMMa cocraBJleHa B coorBercrBvrvr c rpe6oeanrrsMvr O|OC BO no

HarlpaBnenuro 11.03.03 KoncrpyurpoBaHl{e I4 rexHoJrorr4r oneKrpoHHbrx cpeAcrB

l, f)
Pa6ouyro nporpaMMy cocraBra nu W' Crpyrcoea M.A.

accr4creHr xa(pe4pu OtrII@

PetIeHseHr

rurffiturtry 4"/),A, fr"f -,-t/H.

flporpaunra o4o6peHa Ha sace4aHprur ra$e4pu <<O6rqar r4 rpr4KJra4Hafl. Szszxa>

flpororon Ns 3 ", /0" /J. z0I f r.

3ane4yroqnfi ra$e4pofi {opoxnoe B.B.

Pa6o.ras rpofpaMMa paccMorpeHa vr o4o6peHa rra 3aceplar.rrpr yue6no-

MeroAr4qecrcofi KoMr4ccllu HarrpaBneHu.s -',, 11.03.03 KoncrpyupoBaHue 14

TexHoJrofr{rr sneKTpoHHbrx cpeAcTB

flpororon No ll or hQ . / L. 2o1lr.

flpe4ce4arerrb K.MH ccvvr(3^ 4 -T - CptA-*a&

L4


