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CI,IIJIAEYC
(o6urzpHax paSoua-s nporpauvra) cocraBneHa AoUeHrovr xaQeApbl onrzKl4 z

cneKTpocKorlrrll @afigueeofi M.P. no npeAMery onruKa Anq cryAeHToB 2

Kypca AHeBHoro orAereHI'I x $rlsuxtr - 1-31040103'

Cttnta6yc (o6urupHax pa6ouax nporpal,ltr,la) cocraBrleH Ha ocHoBe

o6pasonareltHofi nporpaMMbl KypcoB o6Ueft Susuxu, yrBepxAessofr
MeroAra.IecKI4M coBeroM AMT 27 gerca6pr 2022 r. (npor. J\lb 416), u
coorBercrByer focy4apcrBeHHoMy o6pasoBareJlbHoMy craHAapry Bblclrlero

o6pa:onannx. llpoSecczouaJrbHoe o6pasoeanne Pecny6wrxtr TaANurzcraH,
uanpanneHr4e' 3301-<@usuqecKr4e HayKI4)), cilelll4arlbHocrb 1-31040103-

<OusraKa), yrBepx{AeHHafl npr.rKa3oM MzHucrepcrBa o6pa:oeaHvrfl. vr HayKI{

Pecny6nnxu TaAxr4KtrcraH or 16 ceHrr6px 2022 roAa, IroAroroBreHHaq Arfl
cryAeHron-susnxoe.

Cutna6yc (o6ruupnax pa6ouax nporpavrnra) cocraBJleHa AoueHroM
rcaSe4pu o rIrrrKI4 rr cneKrpo cKorII4I'I M . P. @ afi snes ofi .

Cvtta6yc (o6urrapnan pa6oqa-s ilporpavrta) paccMorpeH Ir yrBepxAeH Ha

3ace1aL:vra rca$e4pbr onrrrKr4 r4crreKTpocKonl4pt 20 flHaapfl,2025 r., 3aceAaHzle

Ns6.

3ane.qyroqufi xaQe4pofi .J#€{A/
{oaraen M.X

HayuHo-MeroAur{ecxzfi coBer Sra:uuecrorg $arcyJlbrera 25 xuyapn 2025 r,
rparoKona Ns-5- peKoMeHAyer x ny6lrraxaql4i,1r
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flpelcelaTeJrb HayrrHo- :i ';=:- a .i' ' ',

MeroAr,rqecKoro coBera 'fii,=*t"'-,;'1 
.' I4craNlos @.X.
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PA3AEI I : O PIAHI{3AIIU OHHO-MET OAI,IqE CKA-fl IIAC Tb
rr. OIIPEAEIEHT4E MECTA IPEAMETA B OEPA3OBATEJTbHOM

TTPOUECCE
llpe4rrrer <<Ouruxa>> n yue6Holr ilpouecce cneur4aJrbHocru 31040103-SvrcuKa

Su:zvecroro $arynrrera rBr-sercq o6qsareJrbHbrM npeAMeroM. llpz ee u3yr{eHrq cryAeHTbr
lonyqr.rrb orrpeAenennble 3HaHI,rs o6 onrr{ecKr4M qBJreHI{qM, o ltontpl43al.1:avvr Ancnepcvrkl
cBera ,tr{HrepSepeHur{u cBera [raSpaxuz.f, cBera ,I,IK,y@, r.u4utrctit 14 peHTreHoBcKue

ilyq?L oo onTr4rrecKr4M rrpuoopaM.

I. Ilelu u3yqeHr.rqArrcqurrJrr{Hbr
Kypc onrnKr4 AorrrKeH 3HaKoMr4Tb cryAeHToB c ocHoBHbrMr4 MeroAaMr4 ua6rrtogenux,

I43MepeHI4.fl 14 3KcnepuMeHTa c noMoxlbro nerI1ufi pr [paKTi{r{ecKr4x zalasruit. Sror xypc
AOnXeH Hayr{uTb cTyAeHToB npr4MeH.flTb TeopeTr4r{ecKr4e 3HaHr{s I].nfl pelreHHfl
npaKTr4r{ecKr4x 3aAar{. O6uas Qusura flBfiflercs. ocHoeofi $yugarraeuraJrbHbrx ecrecrBeHHbrx
HayK I{ I{rpaeT Ba}I{HyIO ponb B pa3BvtTr4rr II [pO,qBrDKeHr{r4 COBpeMeHHbIX TeXHr4Kr4 Lr

TexHorlorr4fi. urudpra.s qacrb o6ulefi Susuxu - 3To olrr4Ka.
flpu usyueuzu Kypca <Onruxa> cryAeHTbr ocBar4Baror OcuoBurre 3aKoHbr onrr4Krr.

Pa:sI4rI4e npeAcraBneHzfi o rpr4poAe cBera, O6paaonaHr4e BoJrHbr. Bonuoeoe ypaBHeHr4e.
MoHoxporraarvr{ecKoe rore6aHng v BoJrHbI @orolrerpr4qecKoe rtoHflTvrs. 14 eAr4Ht4rrL,r,

IInnza. @oxycuar paccroflHnfl roHrofr Jrr4H3br. I4so6paxeuue s roHxofr Jrr4H3e.

VeerI4.{eHI4e. Onrz.Iecxue npz6oprr kr r4x xapaKTepr{crr{Kr4. I,Iurep$epeHrrr4r cBera.
flonsrue o KorepeHTHocrI4. Zurep$epeHrrr4fl. BorrH. [n$parqu.f, cBera. llpraHcunu froresc
ua (DpeHerx. [raSpaxrlr4s B rrapanrenbHbrx nyqax flz$paxqur or rrlenr4, Ha AByx ilIerqx.
lH$parqaoHHat perrerKa, Ilorxpzsar\vfl, cBera. PacnpocrpaHeHrre cBera rrepe3 TypManr{H.
3axon Manroca, 3axos nofnoilIeHr4r cBera L[xana 3neKTpoMafHr4THbrx BoJrH. LIK u V<D

ryqz, peHTfeHoBcKI4e nyql4, lncnepcus u a6cop6ryun cBera. tr4:yveuue Kypca no3Bor.f,er
cTyIeHTaM nonytlI4Tb onpeAeneHHble HaBbIKI{ B npoBeAeHr4 r{ TOr{HOtO aHaJrI4TI{qeCKOfO
gKcnepr{Me:rrTa vr o6pa6orr<e oKcrrepr,rMeHTaJrbHbrx AaHHbrx.

2.2. T ervarrrKa rrpoBeAeHuq 3 aHfl rufi no npeAMery

Co4epxauue reuu

J\b HauMeuosanI{e reMbl

ayAr.rTopHbre

3AHflTI{C

t-
I Jlurepa:rypa

a
q')

aE
0. ;;<ts:atEE

KMA
ra6

I

T

llpe4lrer orrrr{Ka. OcHosHr,re
3aKoHbr orrrr,rKlr. Pa:surue
npeAcraBneHlrfr o lpupo4e cBera J 3

5
9 Ilureparypa 1-7

2.

TI

O6pasonaHlte BoirHbr. Bonnosoe
ypaBHeHIre. MouoxporrrarrrqecKoe
xone6auug u BoJrHbr
(DorouerpuqecKoe rIoH{Tr{.{ 14

EAI4HHUbI

a J

9

Jlureparypa l-7

J.

III

IIIaHga. (Doxycnax paccrosHns.
roHrofi Jrr{H3br. l{eo6paxenne r
roHrofi Jrr,rH3e. Vnerru.reHlre.
Ontu.recxue npu6oprr u, Irx
xapaKrepucrr.rKr,r. A6eppaqux
ONTHIICCKVX CIICTEM

3 J J

9

Ilureparypa 1-7

AT. IV I,InrepSepeuur{.s cBera. floHqrue o
KofepeHTHocrr4. I,Isrep$epeuuug

J 3 3
9

Ilureparypa l-7



BonH. OcyqecTBJIeHr4e KofepeHTHbrx
BoJrH. PasruqHrre
unrepSepeuqrroHHbre cxeMbr.
I4Hrep$epenur.roHHbre npn6opu Ll

UX IIDUMEHEHH,S

5.

V

luSpaxuux cBera. flpuucunu
froreuc r.ra (Dpeuenx. lu$parqraa n
rrapaJrJreJrbHbrx rryqax !uSpaxuur
oT rrIeJII{, Ha AByX rqeflrx.
,4u6par<uuoHHafl peruerKa

1
J

a
J J

9

Jlureparypa 1-7

6.

VI

flolxpu:aqus. cBera.
PacnpocrpaHeHr{e cBera qepe3

TypManr.rH. 3axon Malroca.
florxpu:aqur cBera nprr orpaxeHr{e
r.r npelroMJreHr,re cBeTa Ha rpaHrrue
AByx Ar,r3neKTpHKoB. 3axon
Eprccrepa Cnexrplr, u vx
TIAPAMETPOB

3
a
J

9

Ilnreparypa 1-7

'7. VII JAKOH IIOIJIOIIIEHU,g CBETA J J 9 Ilureparypa l-7

8. VIII IIIxana 3rreKTpoMarHHTHbrx BoJrH.
I4K u V@ nv.{u

t
J 3 J

9
Ilurepa'rypa 7-7

9.

IX

PesueHoncrue rtyqn. flpupo4a
peHrreHoBcKux lyuefi. lu$paruu.s
peHTfeHoBcKux ryueri. Slexrpouna.a
CIIEKTDOCKOIII,If,

r'|
J

a
J 3

9

,Ilureparypa 1-7

10.

X

[uutepcut v. a6cop64ux cBera.
TpyAHocru grreKTpoMafnr.rruofi

reopr{u MaKcserra. flpoxox4eHr,re
cBeTa r{epe3 oIITtrlIecKu
HeoAHopoAHyro cpeAy.
MorexyrapHoe r{ xotvr6l.rHarllroHuoe
DaccesHue cBeTa.

a
J J J

9

Ilureparypa 1-7

I1 XI Cxopocu cBera r.r MeroAbr ee
OIIDEICJIEHNfl.

a
J J

9
Ilureparypa 7-7

12.

XII

Oorosnerrpuqecr<uft s$$exr.
3arourr SorosS$erra. VpanHeHrae
SiiHurrefiHa, luuore:a cBeroBbrx
KBaHToB. 3asr.{cui\,rocrb c[Jrbr

$ororoxa or AnrrH[,r cnerosofr
BorIHbL @otoelelrenrrt 14 krx
NDIIMEHCHIIE

a
J J 3

9

Ilureparypa 1-7

lJ.

XIII
cyrquocu sBIIeHue Kolvrnrona u
ero 3aKoHbr. 3rp$em .{ounepa n
OITUKE I,I AKVCTIIKC

aJ J J

9

Jlureparypa 1-7

14.

XIV

Tennosoe u3nyqeHue. 3axon
KlrpxroSa. A6co:rrcruo qepHoe
TeJro. 3axoH cMeuleHr,re BlrHa.
@o puvna r,r3Jrvr{eHr,r.{ flnanxa

a
J J J

9

Ilureparypa 1-7

15. XV IlrorulltrecqeHL\ufl. u ee Br,r,rlbr 3axourr
JIIOMUHECUEHUI{,I.

J 3
a
-l

9
Jlnreparypa l-7

16.

XVI

Onruqecrze KBaHToBbre
reHeparopbr. flpuuqun rei4cr Bvrfl
OcnosHrre cBofi crea rra3epHoro
u3nyrleHnq Tranu na:epoB tr HX

IIDTIMEHEHI4C

a
J 3 J

9

Jlureparypa l-7

ECeeo 48 48 48 l4t



2.3. CogepxaHl{e Pa3AeJroB I{ TeM
q[TaeMofo rlpeAMera

Teua 1. flpe4rrler orrrr{Ka. OcHosHlre 3aKoHbr orITI{Ku. Pa:surue npeAcraBneHui o upupoAe cBera

Teua 2. O6pazovaHr{e BoJrHbr. Bo:mosoe ypaBHeHI{e. Monoxpovarl{rlecKoe xore6auuq H B0JIHbI

(D oro uerplrvecKoe noHtrltfl' Lr e ElllLrrrbr.

Teua3. IIuuza. (Dorycnar paccrosHur roqxoii tIIrH3bI. I4:o6paxenue B ToHKofr' ttusze. Vser[qeHue'

Onruqecr<ue npu6opu lI lrx XapaKTepI{cTIIKI{. A6eppaqux OIITI'IqecKItx cI{cTeM

Teua4. I,IurepSepenqu{ cBera. floHsrue o KorepeHTHocru. Irlnrep0epenqux eoln. OcyrrIecrBJIeHI'Ie

KorepeHrHbr* 
"oo". 

PasruqHrre r.trrepSepeuul{oHHble cxeMbl. I,IHrepSepeHIIrroHHbIe npu6opu ll nx

npuMeHeHI{f,

Teua5. [u$parqna cnera. flprrHcunn froresc ua (Dpeuelx. [uQparuuq B rapannenbHblx nyqax

lu$par<uHr or ueJllt, Ha AByx rqeJltrx. [u$paxqltoHHat peluerKa

Tenla6. flonrpusauu.rr cBera. PacnpocrpaHeHr{e cBera qepe3 rypMalus. 3axou Malroca' llo:rrpu:aqt4a

cBera npr{ orpaxeHue H rrpenoMneHrre cBera Ha rpaHulle AByx Al'I3rIeKTpI{KoB. . 3arou Eprocrepa Cnexrprt,

r,r r4x napaMeTpoB

Teua7. 3axon rorJlolrreHl{t cBera

Terua8. LLIxana 3rIeKrpoMarHI{rHbIX solH. I4K u Y@ lyull
TefUag. PenrreHoscKue nyqu. flpupo4a peHrleHoBcKux lyuefr. [uspaxqnx peHrreHoBcKux lyueii'

3rexrpouuas c[eKTpocKonrls

Teua10. [ncnepcux u a6cop6uuf, cBera. TpyAuocru 3rleKrpoMarnt'rruol'i reopuu MaKceerra.

flpoxox4enue cBera irepe3 olrr4rrecKrr HeoAHopoAHyIo cpeAy. Molerylrpuoe n rorra6uHauuoHHoe pacce-qHl{e

cBeTa.

Teual1. Cxopocrr cBera I'I MeroAbI ee onpeAereHu-s

Teual2.. @oroenexrpu.{ecxufi sSr$er<r. 3ar<oHlr Soros$r$enra. Ypanueune 3fiuturefina. lunore:a
cBeroBbrx KBaHT6B. 3asucuN4octb cuJrbr $ororoxa or AnI{HbI csetoeofi BoJrHbI. @orogneueHTbl u ux

I]puMeHeHI{e

Tema13. CyurHocu rBJreHr{e Kolrnroua i{ ero 3aKoHbr. 3Q$exr,{onlepa B oIITr{Ke I{ aKycrl{Ke

Terr,ra14. Tenrosoe r{3nyqeHr.re. 3aroH Krapxro$a. A6colroruo qepHoe relo' 3axoH cverqeuue BnHa.

@oprrayla u3[yqeHn{ flnanxa
Tem a I 5 J}ouunecqe Hr\r4s' 14 ee BI{AbI, 3 axout'I IIIoMI{HecueHIIllt.

Teua16. Onrr4qecxue KBaHToBbre reHeparopbr. flplrrrqnn 4eficrsufl, OcHoBHue cnoficrsa rla3epHoro

rl3nyqeHrlt Tltnst na:epoB I{ ux npHMeHeHlIe

IV. 3ala.ru n3yqeHns AuclrrlrlJrrrHr'r

B pe:y.nrrare r{3yqeHr.rr Ar.rcur4nnr,rHbr cryAeHT AonxeH [onyqurb [peAcraBneHl4e 06 ocHoBHofi

MeroAoB 6TITITKI,I (Ocuoruue 3aKoHbr orrrrrKl{ reoMerpr{u, @orouerpnllecKoe rloHsrlr-u u eAI'IHIrubI

ZnrepQepenuus cBera. .{u$paxqru csera. florspraaulfl. csera 3aKoH rofilolrleHn.l crera) . I'Isyuenue

Ar,rcrlr4rnrrHbr 6a3r..rpyercr Ha 3naHr{qx, npro6pereHHblx cryAeHTaM}I no Kypcy o6qeil Qlt:uxe,
Koropbre 3aKpenn.flrorc.f,, yrny6n.flrorcs u pactulrpflIorcfl c tbopMI4poBaHI4eM y cryAeHroB

aKTr{BHoro crurrfl Mbr11rrleHr.lf, r4 ycrofir{uBoii HarIpaBJIeHHocrIr Ha nocro.f,HHoe caMoo6yueune u

caMoBocrrqTaHqe. lloly.reuHue 3HaHrr{ I4 HaBrIKI4 peaJll43ylorcs u nonyqalor pa3BI'ITI'Ie B

rpoqecce AanbHeftrxefo o6yueHrlr u nocneAylorqefi TpyAoBoft AeqrenbHocrll. OerareHlae

Ar4cuurnrrHofi co3Aacr HaAexHyro 6a:y An{ AanbHefiIxefo caMoo6pa3oBaHl{q, paclllzpeHl{s

Kpyfa r.rHTepecoB u ryrruefo rroHr.rMaHI,It Toro Ha6opa ecTecTBeHHoHayqHofi I'rn(popvtaukrpr, c

KOrOpbrM TIpLIXOAITTCS cTarKl4Barb cq KaxAoMy

Teur,I J\b ileAeJIt Cogepxauue npaKrttrlecKofi rausrue (CPC)

OcuosHrte 3aKoHbI oIrrI{Kr{.
Pa:surlre npe4craueuuil o

[pnpoAe cBeTa

I
Ocnonuue 3aKoHbI ofITuKH reoMerpul4

O6pasonaulre BoJrHbL Bonnosoe
ypaBHeHI,Ie. MoHoxpouarllqecKoe
xore6anug rr BoJIHbI.

II
@ orouerpuuecKoe noH.arltg. v. e4rlHvIrJbr

IIusza. (Doxycuar paccroflHl{fl
ronxoii JrItH3bI. I,I:o6paxeHlle n

III Onru'{ecxl,re nplr6oprr u ux xapaxTepucruKI'I.
4.6eppauus olrrl{qecKl{x cncreM.



ToHK oI"I --IrIH3e. ]'Bentqeuue.
I,Irrep$eperruur cBera. floHrrrae o
KorepeHTHocrrr. Hrrep$epeHrrr{.s
BO-'IH.

ry
OcyuecrueHue KorepeHTHbrx BorIH. Pagru.rHrre
unrepr$epeullr{oHHbre cxeMbr. }lnrep$epeuqr{oHHbre
npu6opu u r.rx npHMeHeHr.r.rr

f,IrQpaxrurx cBera. flpuncunrl
fiorenc rra ODeners V [u$parcqux B rlapanJrerrbHbrx ryr{ax luQpar<qIax or rqetrIl,

Ha AByx uren.{x. ,IludpaxuuoHHaq peruerKa
florepn:aqua cBera.
PacupocrpaHeHrre cBera qepe3

TypMaJrr4H. 3axon Manroca
VI

lloraplt:aqnf, cBera rrpr4 orpaxeHr{e n npenoMneHr4e cBera
Ha rpaHrrqe AByx Ar{3neKTprrKoB. . 3arou Eprccrepa

3axo g rIofJIoItIeHrr{ cBer VII CnexrprI, rr r4x rrapaMerpoB

Lllxana 3neKTpoMarHr.rrHbrx BoJrH.
LIK u V@ ny.rr VIII 3ner<rpoHHas crreKTpocKorrr{t

PenrrenoscKr.re nyqr4. llpupo4a
DeHTreHoBcKr.rx nvqefr .

IX luSpaxqur peHrreHoBcKux lyveri.

[ucrepcnx u a6cop6qprs. cBera.
Tpy4uocru 3neKTpoMarnuruofr
Teopuu Mar<cselra.

X
Crexrpalurrre npu6opu n ux xapaKTepr{crr,rKr{
3nelreurapu afl 'reopufl, r<ole6arenrnbrx cneKTpoB

Cr<opocrl cBera r{ MeroAbr ee
orIpe.4erIeHrlt XI

flpoxox4enue cBera r{epe3 orrrr.rqecKr,r HeoAHopoAHyro
cpeAy. Monerylrpuoe u xou6uuaur{oHHoe pacce.sHue

cBeTa.
(Doroe:rexrplrqecxnfr eS$err.
3axoHu dorosddexra XII Ypanueuue 3ftHrureftua. funore:a cBeroBbrx KBaHToB.

Cyruuocrr .sBrreHr{e Kounrona u
efo 3aKoHbt 3asucuMocrb cIrrIbI

$ororoxa or AnuHbr cserosofi
BOJIHbI.

XIII
. 3$r[exr [ounepa B orrrr.rKe ]r aKycrr.rKe. (DorogneveHrrr
n ux npr,rMeHeHl{e

Ten:rosoe u3nyqeHue. 3axou
Knpxro$a. ,4.6colloruo qepHoe

TEJIO,

XIV
3axon cMelrleHue BuHa. (Doplryrta r,r3[yr{eHH.s llrauxa

3axoHrI JrroMr{HeclleHrllrr.
Jlrovunecue Hrfus, u ee Brr,rlbr

XV
(Dyrcpoqeuqnr u $ oc$ opecueHrrr.rr flpuHqun refi.cr sus

Orrlrqecxue KBaHToBbre
reHeparopbr. OcnosHrre csoftcrsa
JIA3EDHOIO I{3JIVqEHIIf,

XVI
Tunrr lasepoB pr r,x npr{MeHeHr{e.

Bcero 16

V. llro ronbr e p e:yJrbrarbr r.r3yq eH uq Arr cqurrJrr.rubr
B pesynrrar e vsy-ueHurr Ar.rcurrlnr.rHbr:
. y cTyAerrToB Aonxcrbr soprvruponarrcr rcHbre rrpeAcTaBneHr,rrr rro onTr4Ke

' OHLI AOJDKHrI noHl{Marb cylrlHocrrl 3aKoHoB norJlolrleHr4.fl cBera I,I Bar,IMoIeircrBtrfl
cBeTa c BeIIecTBOM;

. OHI,I AOJDKHbI IIOHI,IMATb 06 OCHOBHbIX MCTOAOB ONTI4qCCKO|O qBICHI4I4.

' y HI4x AonxHBI $opuupoearbc-f, npe.4craBneHr.rii 06 ocHoBHbrx onr[r{ecKux qBreHr4rx
. OHII IOJIXHbI OIICHI,ITb KATIECTBA, NOAJII4HHOCTb I4 TIUCTOTY NA6.COPYXCHI4;

Hanrr,renosaHrre reMbl llopyueHue

aL ;i

O6rerr.r pa6orrr

Tetta 1. Onrura.OcHoBHbre
3aKoHbI orrrr,IKt{. Passurne
rrpeAcraBrreHuil o rtpupoAe cBera

louaurur.re 3aHrrr{e - OcHosHr,re
3AKOHbI ONTIIKI4

x
H

Ocd
1'1

CAa.ru CPC (ue lreHu 4-5
crp.)

Terraa 2. O6pasonaHrre BoJrHbr.
BorHosoe ypaBHeHr,re..
@orouerpr.rvecroe \onflTLrfl, u
EIII,IHI{UbI

L{onaruHoe 3a4aHve
MoHoxpouarr.rqecKoe xone6anus a
BOJIHbI.

c..l

()
4
c)

]l'a'tu CPC B BrrAe
npe3eHTarlpr



ToHKoi.r Jrr.rH3e. Ypenuqenne.
I4nrep$epenur4.s cBera. flonsrrne o
KorepeHrHocrr.r. I4HrepSepenqlrx
BOJIH.

ry
OcyrqecrnneHlre KorepeHTHbrx BoJrH. Pagluqnrre
uHrep$epenqr{oHHbre cxeMbr. I4nrepQepenu}roHHbre
npu6opnr u ux [puMeHeHus

[lr$paxqna cBera. llpnHcunu
frcreuc lra @oener.s V lu$parqua B napanneJrbHbrx rryqax luSpaKuna or rr1eJrr{,

Ha AByx rrreJr-sx. AurbparuuoHHa-rr DelrerKa
flonxplr:aqur cBera.
PacnpocrpaHeHr{e cBera qepe3

TypMaJrr.rH. 3ar<oH Manroca
VI

florxpu:aqu.{ cB€Ta rrprl orpaxeHr,re H rrpenoMJreHr.re cBera
Ha rpaHr.rqe.{Byx ArrgneKTpr{KoB. . 3aroH Bprocrepa

3axon nouloqeHr4s cBer VII Cnerrprr, r4 r4x napaMerpoB
llkara 3JreKTpoMafHr4THbrx BorrH.
I4K u V(D rvqu VIII 3nerrpouHatr cneKTpocKonut

PeHrrenogcrue nyqu. llpupoga
DeHTreHoBcKnx lvqeii. x luQpaxuzx peHrreHoBcKux :ryvel.i.

lwcnepcut. u a6cop6qur cBera.
TpyAnocru gJreKTpoMarururnofr

Teopun MaKcserra.
X

Cnexrpanrurre nplr6opu u ux xapaKTeprrcrr4xtr
3nelreurapu afl, T eopng xone6atentnbrx crreKTpoB

Cxopocu cBera r{ MeroAr,r ee
orIpeneneHr,rq XI

llpoxox4euue cBera rrepe3 orlTr{r{ecKr,r HeoAHopoAHyro
cpeAy. MonexylrpHoe v xov6unaqtroHnoe paccesHr.re

cBeTa.
(Doroerexrpu\ecxuh e$Sexr.
3aroHnr 6oroe66exra XII Vpanueul.re 3i;iHurefiua. funore:a cBeroBbrx KBaHToB.

Cyrquocrl rBJreHr.{e Kounrona u
ero 3aKoHbr 3asucur4ocrb crrJlbr

$ororoxa or AJrHHbr cserosoft
BOIIHI'I.

XIT
. 3<[Qexr,{ounepa B o[Tr.rKe n aKycruKe. @orogleuenru
u I{x npLrMeHeHIre

Teurosoe u3ryr{eHue. 3arou
KlrpxroSa. ,4.6colrcruo qepHoe

TEJIO.

XIV
3aron cMerqeHr.re Buna. (DopnryJra [3rryqeHlrg lllasxa

3axoHnI JrroMuHecueHurlfl .

Jlrcunueoqe HrJlz^fl u ee Br4.{bl XV @yropoqenrlur u SocSopecueHrrr.rr llpuHrlun Aefrcrsuq

Onruqecrue KBaHToBbIe
reHeparopbr. OcHosHrre csoficrsa
JIa3epHOfO H3MeHU.g

XVI
Tunu rasepoB H rzx npr,rMeHeHr{e.

Bcero t6

V. Zroronbre p e3yJrbrarbr u3yqeHuq ArrcqrrrrJrrrHbr
B pesynrrare u3yqeHr4r Ar.rcq[lm.rHbr:
' y cryAeHToB AOJrXrHbr sOpuuponarrcfl flcHbre rrpeAcraBneHu.s no orrrr,rKe
' oHI4 AOJIXHsI noHI,IMarb cyIrIHocrLI 3aKoHoB nofJlolqeHur cBera rI B3ar,rMo.4eir.c-rBufl

cBeTa c BerrIecTBoM;
. OHPI AOJIXHbI IIOHIIMATb 06 OCHOBHbIX MCTOAOB OTITI{I{ECKOIO qBIEHUI4.

' y HI'IX AOJDIGbI Qoprraraponarbcs rlpeAcraBne:e,Lrft 06 ocHoBHbrx orrrr4qecKr.rx sBreHr4rx
. OHT4 AOJIXHbI OIIEHI.TTb KAqECTBA, IIO.4'IT4HHOCTb I,I IIHCTOTY NA6.COPY}KCHI4;

Hauneuonaurre reMbl llopyueHr.re

/ra i]

O6relr pa6orrr

Teua 1. Onrnra.OcHoBHbre
3aKoHbI orrrt{Kr.r. Passurue
npeAcraBneHufr o nplrpoAe cBera

louaulrue 3aH{Tr{e - OcHosHrre
3AKOHbI ONTHKI{

;\
a)

.()dfrr

CAa.ru CPC (ne rvreuu 4-5
crp.)

Teir,ta 2. O6pa:oeaHr.re BoJrHbr.
B o:rHosoe ypaBHeHr.re..
(Dorolrerpuuecxoe iloHflTr4fl Ll

enllHI{ubl

JouaruHoe 3a4anve
Monoxpolrarr{qecKoe xone6arurs vr

BOJIHbI.

a'l

()
H
c)

J[a'ru CPC B Br.rAe

npe3eHTaurr



Tepra 3. Ilnnsa. @oxycHax
paccroflHllfl rouroil ,rIIrH3bI.

I{:o6paNeuue s roHltoii JrlIH3e.

VseruqeHue.

fovraurroe 3aAaHue- Onru.{ecxue
nplr6oprr u Lrx xapaKTepucruKu
A6eppaqur oflTl{r{ecKt{x cl{creM.

c.)

()
J
C)

laaqn CPC

Teua 4 Znrep$epenquq cBera.
lloHsrue o KorepeHTHocrlr.
tr4nrep$epeuuHfl BorIH..

[olraruuoe 3aAaHlIe - Ocyulecrueulre
KorepeHTHLIX Bo.rrH. Pagluqnrre
unrep<pepeuql{oHHble cxeMbl
llnrep$epeHllrroHHble npu6oprr u ux
NPHMEHCHI{{

.<r

c)
()

lAaqlr CPC B BuAe
npe3eHTauu

Teua5. .{u$parqltx cBera.
flpuHcunrr froreuca u (Dpeuelx

,{olrarunoe 3aAaFIIre - [uQparqux n

lapannenL,Hblx nyqax .{n$par<qu.a or
uenu, Ha AByX Iqensx.

lu$paxqnoHHas pelxerKa
o
()

CAaqu CPC (He veun 4-5
crp.)

Teva 6. florxpusauutr cBera.
Pacnpocrpaueuue cBera rrepe3

TypMaJrrrH. 3aron Mamoca

[ouanHoe 3aAaHI{e- flo:upu:aqlrr
cBeTa npu oTpaxeHl{e u [penoMlleHr{e
cBeTa Ha rpaHI{IIe AByX AI{3neKTprrKoB.
3aron Eprocrepa

(.)
4
(J

J\a'ru CPC B BI{Ae

lpe3eHTaul{

Teua 1. 3ar<on nofJrolueHut
CBETA

.{orrrauruue 3aAaHus-3aKoH Eyrepa
Jlarr,r6epra Eopa o4

(J

Jl.a'ru CPC B BI4Ae

rrpe3eHTaur.r

Tena 8. LLIxana
3rIeKTpOMatHrtTHbIX BOJTH.

.{onaruuoe 3a4aHlae- I,IK u Y(D lyutl
9oo
(,)

C[a'au CPC (He rueHn 4-5
crp.)

Teua 9. Penrrenoscxue rryilu.
flplrpo4a peHTreHoBcKrrx ryvefi .

An$paxuu.fl peHrfeHoBcKrIX
ryveir.

{orrlaruuoe 3aAaHHe- Snerrpounax
c[eKTDOCKOTUq

4

C1a,ru CPC (ue ueuu 4-5
OTP.)

Teua 10 lucrrcpcux u a6cop6qur
cBera. Tpy.unocrlt
oJreKTpoMarHIrruoft Teoprrll
Marcselna.

.{orraauruoe 3ailanue- Cnerrpanrnrre
uplr6opn u ux xapaKTeplrcrrrKrr
,3reueHrapnax Teoplrt
r<one6arenrubrx cneKTpoB

(.)
H
()

C4a'ru CPC (ue lreHn 4-5
crp.)

Teua 11. Cxopocrr cBera u
MeTOAbr ee onpeAeneHns

{onaruuoe 3aAaHIre- llpoxoN4enue
cBeTa qepe3 oIrTI{r{ecKlI
HeoAHopoAHyro cpeAy. Molerylxpuoe
u xou6unauuoHHoe paccetHl{e cBera.

(,)
3
(,)

CAaqu CPC (ue lteuu 4-5
crp.)

Teva 12. (Doroelerrpu.recKltil
eSSer<r. 3axonu Soros$Sexra

,{orraauruoe 3a4a:r^:ae-. Vpanuenue
3fr uurrefi ua. f unoresa cBeroBbIX
KBAHTOB

()
4
()

J[a'au CPC B BIrAe

npe3eHTarlu

Ten,ta 13. CyurHocrr sBreHue
Kolrnrona H ero 3aKoHbI.
3anncnnocrb cr{rrbr $ororoxa or
.[Jrr4Hbr csero goii BoJrHbI.

lonaurHoe 3aAaHI{e- 3SQexr
[onnepa B orrrr{Ke r.I aKycrl{Ke
@oroenenaeHTbl I,I l,tx TIDUMeHeHI{e

()
()

CAaqn CPC (ue uesu 4-5
crp.)

Telra l4.Tenrroeoe H3nyqeHr{e.

3axos Kupxro$a. '4'6conroruo
qepHoe TeIo.

Aouarusoe 3aAaHr.{e- 3aroH cMeIrIeHI{e
Buua. (Dopuyna u3nyqeHus flnanxa

o
H
()

CAaqr.r CPC (ue lteult 4-5
crp.)

Telra l5.3axourr
JIIOMHHECIICHUTT fl.
JftouuuecueHllr{r LI ee BHAbL

Aouarunoe 3aAaHue- Orruqecxr.re
KBaHroBbre feHeparopbl. flpuuqun
nefictsus

tr
H
q)

CAaqn CPC (ue neHn 4-5
nrn \-'v.)

Teua l6.OcHosHrte cnoficrea
ira3epHofo n3nyqeHug

[ouaruuoe 3aranrle- Tunu ra:epoa u
rIX npuMeHeHr{e.

()
H

o

J!.a'ru CPC B BrrAe

npe3eHTaurr



K [a6oparopHbrM3aHrrr4.flM

nne,ra6o rrx:arrgt.ufiO:sorolsrerue c
Texnr,rKri 6esouacHo -cru
n ra6oparopLrflx.

1 .3nanse rexHr4xt4 oeso@
na6oparopHrnvru upz6oparyt.
2. l{zyteuue 14 o c B oeHr.r e rexHr4 Kr.r 6e g onacuocru.
3. tr{cno*goBanrze npanrn 6esoracHocru npn na6opar:opHofr

Jla6oparopuue pa6orrr
Ilbl.

1.I4:yueHze rlen' rd reoprrr4 naO@
2. I4zy.lsnne npaKTr.{qecrcofi .racru nu6opuropuo ft pa6orrr.

Brrnolnenze
ra6oparopnue pa6orrr

^1e2.

neo6xoruzlrbrx pe3ynbraroB.

1. 3naroucrBo c Bbrnonuen@
2. Brrnonueune la6oparopHbrx pa6or 14 nonyr{eHue

flpzeura
na6oparopHsrx pa6or
Ilb 1. 14 BbirroJrHeHrde

ra6. pa6oru 3

l. ilo4roroBl(a orBeroB Ha recroB"re uorrnoc,
ra6oparopnofi pa6orur.
2. flo4roroBKa orqera o la6oparopHoii pa6ore r{ ero
IIpeAocTaBneHve.

Jla6oparopria.a pa6ora
Ns4.

l. Irl:yveuue qena tr Teopuu na6oparopHofi pa6orsr.
2. Wsytenue npaxruuecxofi qacrr.r la6oparopnofi pa6our

BrnomreHue

ra6oparopuofi pa6orrr
Irb5

I . 3gaxolrcrBo c B.rrlonueure@
2. BunorHeHue ra6oparopHbrx pa6oi a ilonyqeHne
ueo6xo4uubrx pe3ynbraroB.

naooparopHbrx pa6or
Np2.3,4.14 nrmonHesue
ta6. pa6orcr 6

l.flo.qrorosKa orBeroB Ha recroBbre non@
paOomr.

2. IIoAroroBKa orrrera o la6oparopHofr pa6ore rr ero
fipeIocTaBneHr4e.

Jla6oparopHax pa6ora
Ile7.

l. tr4syueHze rlenr4 14 *opnv@
2. I{sytewue [paKTuqecxoft .lacrn na6oparopnofi pa6orrr.

Brruolueuze
:ra6oparopHoft pa6orrr
J\1b8.

1 .3HaroucrBo o Bbr'orHeH@
2. BrrnonneHue la6oparopHbrx pa6or ll nonyqenr4e
seo6xo4uubrx pe3yn6TaroB.

ra6aparopHrrx pa6or
Ns5.

lpeIOCTaBneHr4e.

flo4roronxa orBeroB Ha recroBbre 
"onpoc' 

rra6offipHoft
pa6orrr.
2. floz1roroBKa orr{era o la6oparopllori pa6ore rz ero

l. tr4sy'reHrae qen' rr reopr4, @
2. l4syqeufie npaKTurrecxofi .racru .rra6toaronsofi naBrnomreuue

na6oparopnofi pa6orrr
i\b10.

1. 3saxonrcrBo c BbrnonHeua-rrn na6oparopHrx paOor
2. Bunomreuue ra6oparopHbrx pa6oi H nonf{eHne
HeooxoAHMbrx pe3ynbTaToB.

ra6oparopHrrx pa6or
.11b6,7.

l.florroroeKa orBeroB rra recroBbr. 
"orr@pa6orlr.

2. llo4roroBKa orqera o .na6oparopHoit pa6ore r.r ero

l. I4:yuenne ueJrr{ r.t reo



Nel l 2. Wzyueuue rpaKrr.rqecxofi .{ac'r[ la6oparopuoit pa6oru.

Brrnolnenr.re
na6oparopnofi pa6orr,r
lTe12.

XV

l .3Harol,rcrtso c BbrnorHeHHeM
2. BunomreHue la6oparopnbrx
Heo6xoAraubrx pe3ynbraroB.

naoopaTopHbrx paooT.
pa6or H rlon)n{eHue

flpuelma
ra6oparopntrx pa6or
Nb8,9,10.

XVI

l.floAroroeKa orBeroB Ha recroBbre Bolrpocbr la6oparopuoii
pa6oru.
2. llo4roroBKa orrrera o la6oparopHofi pa6ore r{ ero
npeAocTaBneHr{e.

VIII. Tpe6oBaHuq nperroAaBareJrs

K xpnrepuxl,t oIIeHKIT sH,arrufr orHocqrc{ rorr4trHocrb r.r3Jro)KeHr,rr orBera. yMeHr{e
aHanr,r3 I4poBaTb, aKTrl BHOe yqacTr.re Ha 3 aHrTIux.

Ha pesynrrar oIIeHKI{ TaKXe 6ylyt BJrrrrrb HeBbrrroJrHeHne 3araHtrs, nporryqeHHrIe 6es
yBaxI,ITenbHbIX nplarrnH 3aHflTvg, neno1o6arouee rloBeAeHue Bo BpeMr zausrufi..

IIpu noceu4eHuu 3aHnmutt cnedyem codnndamu cnedyrou4ue npflguna:
L He oua^glrrBarb Ha 3aHflTus..

2. He uponycKarb 3aHrrus6ez yBaxr,rrenbHofr npu.ruur,r.
3. llponyuenHble 3aHtrI.Ir orpa6aruBarb B yKa3aHHoe nperroAaBareneM BpeMq.
4. AKrrasHo fracrBoBarb Ha 3aHtrl,Ixx,4o6pocoBecrHo BbrnoJrHrrb Bce 3aAaHrrr.
5. Corlacno KaJIeHAapHoMy rpa(frarcy yue6noro npoqecca BoBpeMr cAaBarb Bce Br.rrbr

KoHTponbHsx aa4aurzfr.
6. He nsxo4zrb Lrc ayquropr4r4 6es pa:peureHrzr npefloAaBaren_fl.
7. Brmmoqarb coroBbre rele$onu u n.nefieprr.
8. Becru ce6l no4o6aloure, co6mo4arr 3Tr{Ky rroBeAeHlrs n o6nlecrneHHoM Mecre.

IX. Tpe6oBauuq K ypoBHro ocBoeHuq Ar{cqurrJrr{Hbr
CryIeHr v 31.{aroulrzfi 4aHHlto yue6uyro Ar4 crlrnnr.rHy AonxeH :

- sHamb 6agoerte KoHrlenqrur I{ [apaAr4rMu o6 olrurl{ rr efo sBne]F{vrfl]M{vr;

' yuemb rBopr{ecKl4 I,IcrIoJIb3oBarb npeAcraBneHr4s o6 ocHoBHbrx npr4Hrll{rrax,
3aKOHOMepHOCTqX Ir IOAXOAaX, IIpUCyqpIX COBpeMeHHOMy Orrrr4Kr{, B cr4Tyarlr4rx, cBq3aHHbrx c
neo6xo4ralrocrbro peureHu.s MupoBo33pesqecrzfr 3HarruMbrx npo6lerra ;
- gna)emb HaqbrKoM Ircllo:rb3oBaHrr.g ocHoBHbIX BrrAoB HayrrHbrx MeroAoB c yv€rou r.rx
cnequ$uxu LI AononHLITeJIbHocrI4 K xyAoli(ecrBeHHoMy MeroAy ocBoeHr.rr 4eftcrnurelbHocrrd,
rroHlrMaTb eAI{HcTBO npI4HrIr{IIOB OrII4CaHr,pI OIITI,IKI,I

Cran4aprnue rpedoBaHuq K ypoBHro BraAeHuq rrpeAMeroM.
3narr

- coAepxaHr.re ocHoBHbrx noHsrrafi, ypaBHeHr{fi u npouopqnfi onrnru;
- npaBirJlbHo Bblpaxarb 3aKoHbI oIITLIKTT, Korl,IqecrBeHno o6rscHgrb I,I perxarb olrur{ecKr4e
3a!.alJ.v"

- ycBoI'ITb ocHoBHbIe 3aKoHbI oIITI4r{ecKoft reoir,terpvu, BoJIHoBbIe LI KopnycKyn{pHble, MeToAbI
O NTHqECKI,IX fl BNCHIII4 O[II,ICAHI..I[. OTITI4qCCKI4X CI,ICTCM ;

- ltcrronl:yg. crvrItncrl.IqecKlre IloKa3areJrr{ n Sz:uvecKl,Ie cpeAcrBa, npoBecrr{ 3Kc[epuMeHT B
na6oparopLtu, paccsr4Tarb vt npoaHanr.r3r{poBarb pe3ynbrarbr 3KcnepHMeHTa;
- Hayr{urbct crpolrrb MareMarl{r{ecKue MoAenrr Qu:uuecxux .f,nreuuii v Hayr{r,rrbcr uMLr
IIonb30BaTbc.[;
- ycBoLITb IpLIHIIITTIbI pa6orrr II crpyKTypy coBpeMeHHbrx 3Kcnepr4MeHTaJrbHbx l,tcc:re4onaur.rfi
IIO LI3r{eHI,Irc OrrTUrIeCKr'rx gslteHufr .

- caMocrorreJlbHo noJlb3oBarrcs yqe6HrrMr4 KHr4raMV.

Ynrern



- )'cBoulib cLr-lepxaHEe ocHoBHbN troHjlTllfi' )paBlreHHft H rlpouopuHfi OnTHKU;

- \freTb trpaBIL-IbHo Bblpa;IiaTb 3aKOHbI OIITIIKI{, KOJIHqeCTBeHHO o6rqCHsG V pellaTb

oIITrIqecKIt\ 3a-la!m :

- [CNO.-Ib3OBATb CT}I.'IHCTEqCCKHC IIOKA3ATEJILI U OIITI4qECKI'IE IIHCTPYMEHTbI ANg NPOBCAEHPIq

OrrbrToB B --Ia6OpaTO prrr4 pr pacrIeTOB, AHaJrr43A II BbIBOAOB IIO pe3ynbTaTaM 3KCnepI'IMeHTa;

. \]teTb c o 3AaBaTb M aTeMaTI,Iqe cKI4 e M OAeJIII oilTI.IqecKI,IX qBneHI,I ft ;

- yrlreTb caMocToqTeJIbHo rIoJIb3OBaTbcs yqe6HblMrr KHIrlaMIr'

- 6"rr" clIoco6HblM KOIr4qecTBeHHO O6.btcHflTb 14 OIIeHI',IBaTb [OHflTI4q HayKII;

- pa36r4paTbcs B HacyrqHbrx coBpeMeHfrblx TexHl4trecKlrx npo6neMax I{ rlyTtx I{X peilreHl',Iq'

IIPllo6Pecrrr HaBbrKrr

- HaBsIKI,I paCqeTa vr Orll1cu1vlfl. B O6iaCrU reOMeTphrIeCKOfi onTI'IKI'I ' BOJIHoBoil u

KopnycKyntpHofi
- yMeHI4e pa6orarb c I43MepI4TeJIbHbIMI4 IIpUoOpaMI4 ;

- yt"n". pa6orarl c y'{e6Hofi u HayrlHofr nl{Teparypofi;

- yMeHI4e pe[reHl4{ 3AILA-q, cB.[3aHHbIX C OIrTIrrIecKuMI',I SBIeHI,IflMI4

- yMeHr{e ylpaBneHrrs coBpeMeHHbrM OrrTIaqecKIlM O6OpyAonaHIIeM LI npI46OpaMII;

- HaBbrKr.r coBpeMeHHbrx o6pa3oBaTeJIbHbIX LI I,IHoopMaIIIIOHHbIX TexHonon4ft;

-HaBbIKuIIoTeopeTI4qecKHMuilpaKTI4IrecKI4IvII{ccJIeAoBaHII{M
@opuur - JIeKqI{I4' flpaKTlrqecKlre 3aHflTu-fl' roAroroBra

caMocTotTeIbHaq'reKyIIIas pa6oTa, BbItIO'IHeHI4e ycnoBHLIX

BbIIIOJTHeHI4e caMocTogTenbHofi pa6oTbI, HanI,IcaHLIe KoHCIIeKTa'

MerO4rr - peIIeHII e 3AILAF{I4[. IIOAIOTOBKa OTr{eTOB, BbIIIOJIHeHI4e CaMoCTO'sTeIbHOI4

pa6oT6r, Ar.rcKyccuu, pa6oqlle urpbl, CAaqa SK3aMeHOB, KOHTpotIbHbIX pa6oT 14'l' L

flpra upone Eeilwr IIpaKTIIqecKl{x 3aH.f,Tl4fi perouen,4yeTcs I',ICIIOJIb3oBaTb I'IMelorqvficfl B

pacnopflr11eHl4ll KoMnJIeKr gneKrpoHHofo o6opyAonauur: SneKrpoHHyIo AocKy' OcuoeHlte

nofcHI4TeJIbHbIe MaTepLIaJIbI (uararu, fpaOI'IKI4) AoJIxHbI 6rnr no4roToBJIeHbI 3apaHee An{

cooTBeTcTByloqelo I4cilolb3oBaHl4q (uora:g, AI4cKI4)' lIpH IIpoBeAeHI4I4 onpoca Ha

ilpaKT[qecKr4x 3 aHrTrrqx ueJIeco o 6p a:Ho I4CIIO JIb3OBaTb KOMIIJIeKC TecToB'

KanerlAapHbrft rIJraH - rlpeAMer yqe6Horo [peAMera "OlruKa"
O6ruee KorlnqecrBo KpeAuroB 6 (I44 qaca)

AyAualsuHe JreKrIr4oHHO-TeopeTI4tIecKIIe 3A:F'flTr4fl - 2 (48 uacon)

flparruuecKue ayAyropHble 3a:afl"rvrfl - 2 (48 '{acoB)

CaMocro.f,r.n"nir" pu6-oru cryAenron(Jla6oparopHble na6orn) - 2 (48 uacon)

VII. JIureParYPa

1. f.C. Jlasac6epr Onruxa. M': Hayxa ' - 1976, -2?6 C"

2. II.LI. Anneponuv, E.Hap:aen, o.uloKapoB, K.I{yMba6oeB Ouruxa x'1 Oururan

rr,tan.{lt. [yuraH6e, 1984, -17 4 C.

3. H.M. foAron Onrura. M' 1917 '- 432 C'

4. H.V.Mynnoee 3.I4croMoB,Koplor,r avanua3orrl'IKa [yurau6e, c'2014'-175C'

5. B.C. BontKeHrrrrefiH C6opHur 3aAaq ro o6nleMy Kypcy Suszru - M': <Hayxa>'

1985. - 464 C.
6. A.fI. pulrKeBr4rr Maql,ryan Macbarraxo a3 OI43uKa. [yulaH6e, <Maopra0)), 1989' -175

C.
7. IzI.E. lzlpolon 3ata,auno o6Uefi $u:vre M': <Hayxu 1988' - 416 C'

8. Onucanue na6oparopur'Ix pa6or'

AoKnaAoB x xoHSePeHuI4sM,

zanasuit rro IcaN4ofi TeMe,


