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1. .{ucqr'rnJrlrrrblr BnJrroqelrHbre B rrpofpaMMy BcryrrrrreJrbHoro 14crrbrralr11fl no
clleruucql{rrJrvHe B acnupaHTypy

1.1. O6qas (pzsuxa
I .2. TeoperraqecKatr rf raszxa
1.3. Acrpo(frzsura
1 .4. LrccrcloBaHrafl crpyKTypbr r,r csoft crs yrneporHbrx HaHoMarepr4anoB
1.5. Kone6areJlbHble crIeKTpEI KoHAeHclrpoBaHHoro yrnepoAa r.r HaHoyrnepoAa
crrerlKypcbr no Szszre KoHAeHcr,rpoBaHHoro cocrorHr.r,

2. Co4epxanne y.re6Hbrx ArrcqurrJrnH
2. 1 . <O6q ax Suzuxa>, <Teoper'qecKiur Szszxa>, <Acrpo(pu3r{Kil)
Telmr (ronpocu)

1. flonsrl4e o xone6arenbHoM .qBIa)KeHHr4. Cno6o4urre 14 BbrHyxAeHHbre
ypaBHeHr{e xole6aurzfi. KosS$nq[eHT satwa]Flkrfl.. norapu$uzqecrzf,
saryi'anvrfl,. Pegouanc.

2. cnoxenrze xone6auzfi o.qHoro HarrpaBne'rlr v. B3a,IMHo
xone6aHrafi. Buenzs lr Szrypu Jluccaxy.

3- Ourosrr MoneKynflpHo-Knuerl4.recKoft Teoplru fa3oB. Pacupelenenras Bo6rIMaHa,
Maxcnerna . ct atwctuxa Marccnerra-FonrqMaHa. ourm Illrepna.

4. AxycrzuecKl4e BOJIHII I,I HX KJraccrEQurcaqux. YpanneHrre rrJrocKoft axycruvecrcofi
B0JIHbI, cKopocrb pr /.ITI1.Ha BoJIHbI. Ynrrpasnyxonaa geSexTocKo[ur, rorraorpa$ur.

5. OcnoeHrre fronfl"tpIfl TepMoAHHaMLrKr{. flepnoe HarraJro TepMoAI,rHaM}rKr4, ero
TIpHMeHeHI{e K I43olpoqeccaM B LIAeiIJIbHoM ra3e. fpaozx lpoqeccoB. Beqsrrfi
ABr{raTenb rrepBofo Po.qa.

6. Tennonrre MaIrrI4HbI. Urxn Kapuo. KIII quxra Kapuo. KIII pearbgbrx relJroBhrx
MarrrltH.

7 ' BHyrpeuuxx sHeprllt repMoAzHaMraqecroft cr{creMbr. Teopeua o paBHoMepHoM
pacllpeAeneHHl4 gHeprLM rlo creneHtM cno6o4u. KnaccrrecKalr reopur rerrnoeMKocrr.r
Ia3OB I,I TBepAbIX ToJI, rpaHl4rlhl TTpLIMeHLIMOCTI,I TeOpUU.

8. llepnoe, BTopoe Iz rperbe :aaqaJra repMoArrHtrMaxrE. llonsrae o6 ggTponzr4 14 ee
I'I3MeHeHI4t4 B TepMoAI'IHaMI4qecKrdx rrpoqeccax. CrarracrraqecKr4e H TepMoAr.rHaMl,rqecKve
$opuynzpoera II HaqzrJra.

9. 9.sreuus, repeHoca B MorreKynxpuoft sasrarce. 3axon' 4u(p(fysr.ru,
TeIIOIpOBOAHOCTLI 14 Bfl3KOCTI4 n Lrx anaJrvr3.

10. 3axos Kynoua. Hanpxxeunocrb LI noreHrlr4an gneKTpocrarriqecKofo rroJrr roqeqHoro
sapflra. fpa$vvecr<oe z:o6paxeHl4e gneKTpocrarrrqecKux nonefi. Cnssr HarrprxeHHocrr4
v [oreHIII4aJIa. flpuuqun cyleprIo3I4IILIu uonefi. 3lexrpocrarr.rqecKar reopeMa
Ocrporpagcxoro-laycca, ee [pLrMeHeHHe K pacqery nolefi.

11. MarHurnoe rIoJIe. ZH4yrqur u Hanp.flxeHHocrb MafHlrrHofo [oJrf,. fpa(fr.ruecroe
Hso6paNenIEe MaTHHTHIIX uolefi. Cz:ru MarHr.rrHoro nsazuo4efi crBvts. (Aivrnepa 1a
Jlop euq a). llpr,rHquu cyr ep rro 3 r,rrlr4 r,r Maf Hr4 rHbrx no left .

12. llonxpurre v HeloJI{pHbIe AHsneKTp}rKr.r. llonxpusaqnr Ar.r3JreKTpr.rKoB, BeKTop
Ilojltpl{3aullu. [usnercrpuqecKuul npoHl{rlaeMocTb Lt Boc[pu[Mqr.rBocrb.
CerurerogneKTpLrKkr, rurcrepe3r4 c.

13. MarHvrurre csoftcrna BeqecrBa. Ouroerr reopufi rtra-, fiapa- u (pepponrarHer[3Ma.
MaruurHa-s nponI4llaeMocrb H BocuprluMrrrlBocrb. MarurErnufi- rucrepe3r4c.
flpuveHeurae SepporrlarHerr4KoB.

14. MarHErnoe roJle roKoB. 3arou Buo-Canapa-Ilantaca. 3axou rroJrHoro roxa. Ouepru.a
oneKTpr4qecKoro r4 MarHHTHoro no;reft .

15' KnacczqecKat reopll{ gneKTporrpoBoAHocrrl MeraJrnon. 3axonrr Oua z [xoynx-
JIeHqa B I'IHrerparlrnoft u gz@SepeuIluamsofi Sopue. Ilonsrue o cBepxrpoBoAlrMocrri,
BbrcoKoTeMrrepaTypHuur cBepxlpoBo,qr4MocTb.

role6anra.r,
AeKpeMeHT

IIeprreHAr4KynspHbrx
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16. OcHoerr gonnofi Teopua TBepAoro rera. PerueHHe ypaBnenvrs. lllpe4rHrepa rlra
sneKTpoHoB B Kpr.,rcran lr.e, aaua6 uruo e upu6lu)KeHr.re. 3oHrr Epulnloena.

17. 3nexrponaarHr4THuul LIHAyKuHt. Irlnrerpamnafl. v au$$epeHrlr.ranbHafi $opiurr 3aKoHa
eneKrpoMafnrarnofi I4HAyKIII{u (Dapa4ex. Ilpanzno Jlenqa. Cauouuglxqua.
?Iu4yruanHocu. llpuMeHeHr4 e 3aKoHa eneKTpoMarirraruoft rrHAyKrlr,ru.

18. flonsas cvcreMa ypanueuuft Maxcnerma KaK o6o6qeurae ocHoBHbrx 3aKoHoB
3neKTpoMarHeTr.r3Ma. ceo6o,4Hoe SneKTpoMarHr,ITHOe rroJre.

19. Sner<rponaarHlarHble BoJIHII rrx xraccraszna\vrfl, u3nr{eHr.re v perr.rcrparl[r.
Ypanneuue nnocxoft gnexTpoMarurarHoft BonHbr rr ee [apaMerpbr. Sueprur BoJrHbI.
Bercrop YMoea.

20. I'IHrep@epeHIIrs cBera u ycnoBr{r ee Ha6nro4eHrEr. MeroAu na6moleurs
unrep(pepeHllllla B orIrLIKe (6usepra-rra u 6unpusnaa Openenx, MeroA lOnra). Vcnonus
max H min xapruusr rzHrepQepeHrlr{IE.

2r. [a$parqur cBera u eE nuart flpuuquu fiofirenca-@penenx, :ourr
O6r-scHeHlae 4n$paxqraH c(fepuuecrofi z urocxoft BoJrHbr Ha ocHoBe 3on
firQparcrlzoHH€ur perxerKa.

@peuenx.
(Dpenenr.

22. EcrecrseHustit u [on-lpl43oBairHrrfi cser. BHAbr nonspu3a\vv. 3arcou Eprocrepa.
llolrpusaropu u aHaJIH3aropbI, [onrreHrre [onrpr,r3oBaHHoro cBera. Crenenr
noJrrpr.r3arluu u3nyqeHrzs. 3axoH Malroca.

23. [ucnepcux cBera. HopuamHas.Lr aloMurbHa{ A}rcrrepcnfl. Oopuyna Koruu. OcHosrr
gneKTpoHHofi reoprau Aucnepcr4 t4.

24. I4znyuarertbHas. lr rrofnouarerrbHa: cnocobnocrb reJr. A6conrorHo qepHoe reno.
3axonu KupxroQa, CreSana-Bomquana,BkrHa, (foprr.ryna fllarr a u eE anarus.

25. flocrylarrr crelll4anbHoft reopnu orHocrreJrbuocrt4. flpeo6pasoBalvfl. Jlopeuqa.
Pensrunucrcrufi 3aKoH cJloxeHr4r cxopocrefi. Ocnonurre KaHeMarr.rsecKrre vr
AktHutMr.rqecKr{e cne.4cTBtIfl n3 Teop[u oTHocr,rTeJIbHocTI4.

26. KnanrosHe ceoficrna cBera. OoroeSQeKT 14 ero Br'r.4br. Onrrrrr rr 3aKoHbr Crorerosa.
YpanHeuue 3finunefiHa. KpacHaa rpaHr{rla Soros$$exra.

27. I-unoresa Ae Bpofinr o BoJIHoBbrx ceoficreax Mr4Kpoqacrr,rq. CoorHolreuzs
HeonpeAenenHocreft f efi ren6ep I a tr nx aHaJrvr3.

28. llocrylarrr Eopa. Teopzx BoAoporroAo6noro aroMa no Bopy. 3arononrepHocrq B
aroMHbrx cneKTpax. @oprrayra Ea;rrlrepa. Onrrrrr (DpaHxa ra fepua.

29. YpaeHeuze [lpegzHrepa. Bonnonax $yHrqra 
"i "" 

cnoftcrna. Crau4aprHbre ycnoBLnr
r4 KBaHToBaHue. Oneparopbr B xsauronofi MexaHrrKe.

30. llonstze o TIoJIHoM Ha6ope KBaHToBbrx ql,tcen. Crpoenue cJroxHhIX aroMoB.
3lexrpoHnue rpynnbl vI noArpyrrrbr. Ilpunqnn llaynu. flepuo4uuecrax cprcreMa
xlrMuqecKrdx gJIeMeHTon MeH,uereeea.

31. Mzxpo'racrrllla B rloreHlluanrnofi sue. Tynuenurufi sSQerr. llpurrrepu nporBJreHrrt
ryHHenbHoro e(p(penra.

32. 3axontr coxpaHeHll.r n qpnsuxe z ux cBs3b c cr,rMMerpzeft npocrpaHcrBa pr BpeMeHr{.
33. OcnosHrre xapaKTepLIcrLIKI4 aroMHhD( x4ep (sapr.q, Macca, MexaHr4rrecxuft uorrrenr,

uarHlrrHrrft MoMeHT, pa3Mep flIlpa). XaparrepracrraKa flAepHbrx cun. Sneprvs. cBflsu.
[eSexr Maccbr.

34. EctecreeHHat u llcKyccrBeHHiul paAuoaKTr4BHocrb. Pa4raoaxrrannrre prAbr.
3arouotrlepHocrll anr$a-, 6era-, faMMa- pacna1La.3axon paAr4oaKTHBHoro pacna1a.

35. -fl4epurre peaKIIrII4. Pearcqns AeJreHvr 14 cr4Hre3a aroMHbx x4ep. 3ueprr{r sAepHbrx
pearqzfi. XaparrepucrrdKa sAepHbrx cul. ,{eneHpre rAep ypaHa.

36. (DyuAaueHTanbHble ngauuoreftcrBLrs.. Sreuenrapnrre qacrr.ruhr pr r4x
xlaccn(fnra\Lrfl. Peaxquu B3aLIMHofo npeBparqeHr4fi gJTeMeHTapHbx qacrr.rq. Knaprv u
fJrrooHbl. Mero4u perr4 crparlrzr{ gneMeHTapHbx rlacrr.Irl.

37 ' CoffteqHas cl{creMa, o6rqas xapaKTep[crrrKa nJrauer ser,rnofi rpyrrnrr r,r [JraHer-
fI{raHToB. 3axourr Kennepa ABLIXeHTTI nJraHer. llosc Koftnepa, o6naro Oopra.
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38. ftlnoresrr o rrpot4cxoxAeHl4ll r{ gBonroqun Bceneunofi. PenzKToBoe r.r31r; reHr{e,
KpacHoe cMeIrIeHI4e B crleKTpax 3Be3A. Mero4rr orpeAeneHvrs.paccroflttutrtu [apaMerpoB
3Be3A e acrpo Su3rrKe, eAuHr.rrlbr paccr o suuit .
Jlureparyp a Arrs. roAroroBKr{

1 I4po4on I,I.E. Kypc o6rqefi (fusrxra s 5 r. - M.:Brrcr'ras ruKoJra.- 2010.
2 canenren z.B. Kypc o6rqeft $zrur<z n 3-x rorrrax.- Brrcruas rrrKoJra.- 200g.
3 fop6auen B.B., CuuqrrHa JI.f. (DugrEKa rroJryrpoBoAnr4KoB r.r vrerannon.- M.:

Merannyprus.- 1976.
4 Jlvnenqen, H.M. Kypc (pusuxu [3nercrponHuft pecypc]: yre6uzx / H.M Jluseuqee. - 7-e

r43A., Crer. - CtI6.: Jlaur, 2012. - 672 c.: alr. - (yve6uuKt4 AJUr By30B. cneqr.ra6nas
nllreparypa). - PeNurr.t Aocryna: http://e.lanbook.com/viedbook/2780l - 3arn. c 3rpaHa.
- ISBN 978-5-81 14-1240-2

5 l4ntlaeP., A.A. @zgr.ma f3nerrpounrIft pecypc]: yue6.uoco6r.re / A.L.I,Ierraee . - 2-e uzy*,
ucnp. - CrI6: Jraur, 2009. - 672 c.: vrIr. - (yve6HuKpr rrs By3oB. cneqraan51rar
nl4reparypa). - PeNarr,r Aocryra: http://e.lanbook.com/viedbook/163/ - 3arn. c oKpaHa. -
rsBN 978-s-81 14-0760-6dl'

rft

I".IMI|I.LI]LIH hlclIIat - 2006.

2.2. <LIcuteAoBaHI'Ie crpyKrypbl z cnoftcrn yrnepoAHbrx HaHoMareprrilJroB), <Kone6a-
TeJrbHbre cleKTpbr KoHAeHcr4poBaHHoro yfnepoAa v HaHoyfJrepoAil)

Teun (nonpocrr)
1 .

2.

3 .

4 .

5 .

Crpoenue u ocHoBHhIe (pusu.recxae cnoficrBa annorpo[HbD( coe4znenufi
KoHAeHcrlpoBaHHofo yrnepo.{a (Ky) - €urM€r3, rpa$ur, rap6un.
crpoeHr.re Lr ocHoBnhre cnoftcrea HaHoKpt4crarrJrr{qecKr,rx yrnepoAHhrx
crpyKryp: uauorpy6rcu, (fylnepeHbl, HagoaJrMa3br. HanoxpracraJrJrraqecrlre
Qopurr yrnepoAa co cMerrrau'bur{ oneKTpoHHrruu xon(prrryparlr{flMr.r.
crpyffiypuhre npeBparrreHu.f, B yrnepoAe rpr,r Bo3Aetrrcrsun reMrreparypbr r.r
raBileHnfl.. ocHonHrre [peAcraBneHr,rs o rucnepc]rlu gJreKTpoHoB B 3OHe
Bpulnroeua KY.
crpyrcrypa rone6arenrnolo crreKTpa €urMEBa, rpa0ura, rap6raHa,
HaHoKplrcrirnnlrqecKofo yrnepoAa, r{HTeplperarJLrfl, rone6arenrHbD( MO.4 B
cneKTpax. Bnr.rsHr.re 4e(fexron u npr4Mecefi na rone6arelrHrrfi cnexrp KV.
YpanueHur KraccuqecKoro Ar.rcflepcuoHHoro aHurt3a npn r.r3rreHrlr.r
rone6arelbHoro cnercrpa KY.

6- Oco6ennocrra pacuera onrrrrrecKr,rx xapaKTepr.rcrr.rK Ky c rroMorrlbro
ypanueuufi (DpeHenx.

7. [ucnepcnoHHble coornolrreHll.fl Kparraepca-Kpouara B HccJreAoBaHr{H
olrlrqecKr4x xapaKTepucrnx Ky.

8. o6rqat xapaKTep[crl{Ka npu6opon 14 MeroAoB cleKTpocK onvflr: pe)KrrMbr
nporycKaHr'rr, orpilKeHr.rr (:epxa-rruoro, 4u(p(pyauoro, rroJrHoro
BHyrpeHHefo orpax(eHux), rou6uHarllroHHor O pA}Cefl:Htrfl .

9. ocnonrr reopuu I4 Mero.qbl rlpoBereHlrr KarlecrBeuHoro LI KorLIqecTBeHHoro
cnexrpo(poroMerpuqecKofo a*aurvrca. Ooprrlyla Eyrepa-Eep a. Llcro'ruuxu
olrTl4qecKoro LI3nfreHI,Ig, JIa:|epbI (pusuuecxae cnoficrra, Ar4a[a3oHhl
I{3nrleHrlf, , rIpI4MeHeHI{e.

10. ocnonrr reopI4LI ouru6ox n o6pa6orxe gKcrrepraMeHTirJrbHbD( AaHHbx.
A6conrorHas a orHocI,ITeJIbHa-fl norperrrHocrb gKcrrepuMenTa. florperunocrr
IIptMOfO n KOCBeHHOTO I43MepeHLLf,.

I 1' llpuuqunrr pa6orbl ocHoBHbIX MexaHr{rrecKr{x, TerrJroBbrx,
sneKTpoMarHpITHbIX v olrl4rrecKr.rx npv6opon. I{ena AeJreHr.rr, KJracc
ToqHocrl{ npu6opon. Ctarucrll.lecxiul ouu6ra u cuoco6rr ee pacqera.
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12. Pacupe4eneHl4e cryrlaftnrx co6urufi (pacupe4eneuue llyaccoua, faycca,
Jlopenqa). Pacnpe4enenrae CrrroAeHTa, MeroA MaJrbx nu6opor.

Jlureparyp a p.ns, rroAroroBKr{
1. lllynenon C.B. OrszKa yrnepoAHbrx Marepr{urJroB.- rlers6rurcx: Meralrryprux.-

1990.
2. Bsfiil{H f.fl., EafirnHrep 8.M., flecr,rn JI.A. OupeAeJreHrre xapaKrepa ru6pugu-

3arwu BaJIeHTHrD( cocrosHufi yrnepo.4a cneKTpocKo[r{rrecKltMr{ MeroAulMz.- r{ens6rEHcx:
rlfTy.- 1996.

3. Eenenron E.A. IrleauoBcKaf, B.B., Irlnanoncrzft A.JI. HanoaJrMrBhr r,r poAcrBerr-
Hbre yrnepoAHbre HaHoMarepvrarrbr.- Enarepun6ypr: ypO pAH.- 2008.

4. Au@zr'ron I4.M., Ko6elena C.[., Il{eruepon IrLB. Ouszra KouAeHcr,rpoBanuoro
cocro.t{Hl,Is. 3nexrpoHHiul crpyKrypa rBepAbrx rel. Jla6oparopnuft rpaKrraKyM.- M.:
Mucr4c.- 2014,76 c. -http:lle.lanbook.com/books/element.php?pll_id:51696.

3. Irlnana orleHnBaHr{fl BcryflureJrbnoro rrcrrbrrarrun (o4r.rn nonpoc)

I'i*

I

;,,1.
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Earr.lr Xaparcreprrcrr.rKa orBera
l.OreerH Ha IrocraBJIeHHBIe n 6rarere Borlpoc I,I3Jlaraercfl JIorlIqHo, rlocJreAoBa-
TeJrbHo u ne rpe6yror,qorroJrHr,rreJrbHbrx noscuenzfi .
2. leuoucrpr4pyrorcfl my6oxue 3*aEtus.Ar4crlr{rrnr.rHbr crrequanbHocrr.r.
3. .I[enarorcs o6ocHonarrHbre BbrBo,rlbr.
4. Orser caMocro-f,Telrnrtfi, rrprl orBere r{cnoJrb3oBaHbr 3HaHr.rx, npuo6pereHHhre
paHee.
5. CtbopMzposaubr HaBbrKrr HccJreAoBarelrcroft AerreJrbrrocru.

4

1. Oreerrr Ha rrocraBnennrrfi Borlpoc e 6zrere u3rraraercs. c]rcreMarr,r3r4poBaHo lr
IIocnenoBaTenbHo.
2. fienroncrpvpyercfl yMeHve aHanrz3ripoBarb MareprrrrJr, oAHaKo He Bce BbrBoAbr
Hocrr apryMeHTuponanulrft r4 AoKuBarelrHrrfi xapaKTep.
3. MarepuarLr3naraercs yBepeHHo, B ocHoBHoM npaBr{JrbHo AaHbr Bce olpeAene-
HVIfl. h tIOIJflTIls..

4. Aonyruenrr He6orr,rrze Heroquocrr.r npa BErBoAax r,r HcnonE3oBaHrrq TepMlrHoB.
flpoAeNroHcrpfiponaHrr uaghrKr.r [ccJre,qoBarenbcKofi 4exrenruo cru.

3

1. ,{onycxarorct HapyneHrlt B nocJleAoBareJrbHocrr,r ri3JroxeH}rr [pH orBere.
2. flerrloucrpllpyrorct rloBepxHocrHbre 3HaHr.rf, A]rcq[[nr.rH clequanbHocrr4.
3.I4uerorcs 3arpyAneHu-s c BbrBoAuMu.
4. Onpe4en eHkrfr. H rroHsrr4{ AaHbr HeqerKo.
5. Hasrrxz uccJreAoBarenrcrofi AerrenbHocrr.r npeAcraBneHbr cna6o

,

I . Marepuan r43raf aercs HerrocneAoBareJrbHo, c6r,rnuvno, ne
4ereHHoft ct4creMbr sHaHufi no Ar4crlunJrlrne.
2. [onyueHrr rpy6ue ouru6xu B onpeAene :nuflx vr [oHsrufix.
3 . Orcyrcrnyror nanrrxu prccneAoBarenbcrofi AesreJrbHocrr.r,

rrpeAcTaBiureT orrpe-
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4. Ilpuuep oK3aMeHarlr{oHrroro 6ulera

Mznzcrepcrno o6pas oBaHLrs. v Hay.oLr pocczftcroft (De4epaquu
@e4epa.lruoe rocyAapcrBeHHoe 6ro,qxcruoe o6pa:orarelruoe ftpexAeHr{e

<Marnuroropcxrn .o"voup"r#,1ffiH:lTr:^fifr H'Bepcurer nM r.r4. Hocoso,
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3K3AMEHAUAOHHbTTZ Er4nET Jrl.
-fl4epHue peaKu'a. Pearqur reneHrrs tr cuHTesaaroMgbrx flAep. DHepilr, f,AepHhrx
peaxqzft. XapaxrepzcrrrKa rAepHbx czr. [enenne fl.rep ypuni(5 6annon)
llpzuqunrr pa6orur ocHoBHbrx MexaHLrqecKrrx, TerrJroBhrx, gnexTpoMargllTHbrx I,r
oIITI{rIecKrIx npu6opon. [eHa AeJIeHrIt, KJIacc roqnocrr,r npra6opon. Crarucrz.re-
cra"s ourn6Ka r{ croco6u ee pacqera. (5 6anlon)
co6ece4ona*vrfrrro pe0epary, TeMa Koropo.o npeABapr4TeJrb'o coo6rqaerca no-
cryrarcqeMy pyKoBoAr4reneM acrrpaHryprr (5 6annon)
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