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1. rIEJrrr ocBoE
l{enxnru ocBoeHa.s Arr cur4nnrr Hu (rr,ro,uynx)

paccMorpeHue onrr4 qecKr4x qnreHr4fi r{a ocH

[ltcqunnrasa <Ocuoobr orrrr4r(rd)) r4Meer ceoei.i
Terrperr4rrecKr.rx r4 rpraruuecrzx ocFroB coBpe\{eH H

3HaHHft n flyn4auerrralbHbrx u rpr4KnalHbx prccJr

3 aAaqu Ar{cqrrrrJrHHbr :

. Lr3yqeHue ocHoBHbrx 3aKoHoB paclpocTpa
gnr3xTpoMaruuruofi sorHosoft Teopur4 Maxc:neua

o u3yqeHI4e ocHoBHbIX 3aKOHOB SSaZIv{OAeftC
ttttu6 nr,rvrcrr rtr rr s q 

^nun DAnpI4OnI4X(eHLIV HA OCHOBO ,pyrixJrbnbrx L,peA,
. ocBoeHr4e npr.rMeH usu.iecxux 3aKoHoB oriruver;xux suenu:fi JIls

orprcaHu.s npunqrznoe (py

narepHyro TexHr{Ky;
o npuo6pereHl,re HaBbrKoB caMocro_srerbHor

f e0Merpr{qecxofi orrrr,rKr4

2. MECTO [I/Cr\pItTJrVl
[acqunluua <Ocnonu orrruKl4) rts;lf,erct

Al4crlr4rrJrurHbr npoxoAur s 3-Na u 4-rrr ceMecr
cryreHTaMr4 B paMKax oorqeo6pa:oBareJrbFrbrx KypooB @uszxa, Mareua
tp u suxu, T'eopur B ep osrH o c t eit u MareMarr,r qecKar c,rarr.rprr,rKa.

3. IIJIATII{PYEMbIE PE3YJI},TAT'bI OEYI{EHI{fl TIO AI
fl,ranupyelrue pe3ynbrarH o6yueuufl rro Ar4cr(r{rrJruHe, coorHece

pe3ynr,TaraMr4 ocBoeHr,rr O|IOll

rca, ocuoarr KBiiIHTOBOfi

luutIrJII4HIl
HbIe c [JIaHL{trlr/eMbIM14

Koa Sopuupyemurx xounereHuuii VpooeHr ocBoeHtrq
KOMNCTEHUHH

[|ranHpyemure pe]ynbrarbr !6yvenHn no aHcuHnrflHe xa
xoungrenqufi (noKa3arenH ocBoeH

KTepuJymuHe franrr Qopmu poaanun
xounereuuHn)

I z 3
OII'K- I ; Cuoco6eH
nplrMeHsTb

ecrecTBeHHoHayqHble H

o6u1euHlxeHepHbre 3Harr hB,
MeTOAbl MaTeMaTU q ecKo ro
aHa I h3a 14 MOAeJIIIpO BAHI4'
e uHNeHepuoft

AetTeJrbHocTu, car:auuoil
c nlloeKTI4poBaHr4eM,

KoHcrpyr.rpoBaHHeM u
TexHonofhflMtr
npo H3BoACTlta la:epuo ft
TEXHI,IK!,I.

9acrnqnoe
OCBOEHI,IE

3uama:
. ocHoBHbre 3aKoHBt ecTecTBeHHr,lX Hayr(
. [paBr4na oQoplrrbHun vep'rerrefi n roH

A0 KyN4e HTartr4l,r;

. MeTOAbt MaTeMaTl4qecKofo aH€utr,I3a H N

. ooHoBHble 3aKoHlt u MeroAbI o6qeuHx,

. rroHr4MaTr, ocHoBHbre fiprrHur4rrbr pa3pa
3JreMeHroB u ycrpoftcra lasepuofi rexr
TexHoJrortFrecKr4x ycTaHoBOK, a TaKXe
3JIEMEHTOB;

. ocHoBHylo HoMeHKrarypy larepuoil re
KoHcrpyKuH 14, rexHoJtor-Hrl rlpoH3Boac'
MeTOAbr rrx 3Kc frJtyaTau.hr,r;

Yuewt:
. q]l,rMeHflTb ecTecTBeHHOHayqHble I4 aH

ry)o9KTlrpoBaHilt, KOHOTpyr.rpoBaHHr a
TCXHlIKPI;

Bnademu:
. METOAAMI,T PACqEIOB I,I NPOEKTI,IPOBAHI,I

HA OCHOBe eCTeCTBeHHOHayqHbrx h t4H)
. MeTOAaMh fi KOMtrbtoTepHbtMl,t cHcTeMi

MOAenfipoBaHHr4 tJ frpoeKTl.rpoBaH uH Jtu

KOMTJICKCOB. CUCTCM U X TEXH

rpyxlopcrofr

IACJIHPOBAHXfi;

HepHbtx At{crlr4nJ| 14H ;

)TKlr 14 irrpor43BOACTB a

rK!I, Jta3epHbrx

rrTrrq0cKr4x MaTepH aJt 0B

Huru. oco6eguocrfl ec)

ra, a TaKXe ycJIOBI4n H

'eHeplLbre 3HaHr4fl .oJfl
porr3uoAcrBa la:epHo [r

texHolornfi fl hccJrearlBaH {fi
)HepHbrx 3HaHr4tZ;

fl4, ltcIIOnb3yeNtbtMt{ np}t
9pHbr:K ycTaHoEtoK,
rorufi.

llK-l; Cnoco6es
aHa,tL{3l,lpoBaTb 3aAart H IIO

npoeKT[poBaHr4Io Tr4noBbIX
cuc'reM, npu6opoo, yuon
r.{ Aerarefi lasepuoft
TexH L1KH, Jla:!epHr,rx
O r]Tt,I KO-3JIE KTDO H HbIX

r{acrt,t.ruoe

ocBoeH14e

3namu:
. rrpr4Hur4nbt feHeparlul4 u3lyqeHr4fl IZl3e
. oJreMeHTuyrc 6asy1 larepnof TexHr4Kr{;
. ocHoBHbIe TI4IIbI I4 XapaKTep[cTI4Kr4 OIII

orrrr.tKo-3reKrpoHllbrx npu6opoa u o6o
. npr,rHur4rrhr ItioHcTpytrpoBaHrd'-na3epHbl

npu6opon, fix y3JtoB 14 gJreMeHToB:

IM 14;

Frec Klt{x c[cTeM na:]ep FILIX

/AOBaHllt;
o ITt4KO-3JIeKTpOHFIbt X



npn6opoB r{ cl,rcTeM. . onacHble rI BpeAHbte 3l(cnnyaTallr,roHHb

AonycTl4Mble ypqBHH Bo3Ae[crn[q Ha r

oKpyxapuyro cpeay rpH sKcfrJlyaraur
TexHonofr4 ii;

. rveToAbl paooTbr p HayqHo-TexHuqecKo
uHOopMarrilefi

Vuennnz

. pa6orarr c uayulto-rexHnvecxoE lurel
Bnademt:
. HaBbrxitMu pa6orlr co cpeAcrBaMx KoM

rrpoeKTr4pOBaHr{f, , r4cnoJrb3yrou] r4Mr4cfl

H 6roxoB lrcepui,rx KoMrrJreKcoB;
. HaBblKzrMr,t ilpoe4[upoBaHur rr4noBbtx (

Aera-neI nasepnolT TexH t,tKu, ra3epHbtx
trpil6oDoe 14 cr4creM:

onpeAeJrflTb nap4Merpbr u xapaKTepucl
clrcreM I,I TexHoJrofuil Alg :aaaHuux v
SKCnnyaTaur{u;

anaJrr43llpoBarb 83ar{MoAeficrBue na3eF
MarepflaJraMu u gpeAaMu;

np r,rMeHrrb nudropvraur.roHrbre pecypc
ilpeAcraBrrrb HHOopMauHrc B crlcreMt

re rpax'ropn, ltx [peAerbHo-
reJroBeKa, TexH?rKy I,r

l?| Jla30pHbtx cl4cTeM H

il nHrerparypoil H

rarypoft u rHQopvauneil;

rpr4 KOHcTpyr4pOBaHl[4 y3no B

ucreMr, npn6opoa, y3JtoB u

'l,IKl4 3JTeMeHTOB Jta3ep Hbt x
lroBr4i[ rd pexnMoB

HO|O l,t3jlyqeH{xr c

bl h TexHoJtoftfu;
!TI,I3HpoBaHHOM BH!,e;

o ftTt4xo-SIeKTpO H Hhr X

IIR-2; Cnoco6eu
yr{ErcrBoBarb n paspa6orxe
Tex Hr{qecKt,tx rpe6onauu fi
u zal.auuit wa

npoeKTr,rpoBaHrre TlrIIoBbrx
cr4creM, rpu6opon, y:lon
u Aeralefr la:epuoft
TexHuKI4, Jra3epHr,tx
otrltHKo-3JIe KTpOHHbIX

npra6opon H clrcreM.

9acruquoe
OCBOEHI,IC

3numt:
. ocHoBHbte o6laclu [pr4MeHeHr4r rirep

rexuolorufi:

flpuOopoB, l,rx y3{oB 14 3JIeMeHTOB;
. orrTr4qecKHe MaTgpuanbt u TexHoJlofH14
. onacHbre H BpeA4bre 3KcnJtyaTaqr4oHHb

Aonycrr.rMbre ypoBHu aos4eEcrnna ta "
OKpyxarcuyo cpeAy rpH 3Kcrnyarauu
rexuolornil;

. MeroAbl pa6oru q Hay,rHo.TexHlr,lecroi
uuSoprr,tauuefi

V,+temtz
. atraru3rlpoBarb rexH14qecKue rpe6oaaH

paspa6arunaeMbtM onrhrlecKltM y3JraM

npn6opou t4 cr{crBM;

orlpeAeJltrb, Qopt*ryrnpoaarr u ooocuc
parpa6arrrnaeMbrM y3JraM 14 3JreMeHTaM

cucTeN4;

ooocHoBbIBaTb flpeAnaraeMble Tex H rlrte
npoeKTnpoBaHur4 y3JroB 14 3JTeMeHTOB JI

. frptrMerrrmwH$oiruaur40HHbtepecypcb
Bnademt:
. HaBbtKaMt4 npoeKFupoBaHr4r TarroBbrx c

Aeraneii la:epuo{ rexHHKr4, Jra3epHbrx
npra6opon u cr4creM,

rrpr4Hr_lrrnbr [ocrpoeH]u t4 cocTaB Jra3ep

rrpr4Hrlr4nbt KoHcTpyI{poBaHr.rrr Jra3epHbl

HOI4 TEXHUKI' 14 JIA3COHbIX

urtx npa6opoB u ctrcreM;
otlTr,rKo-3JIe KTooHt{LI](

e QaK'ropbt, lD( [peAeJlbHo-
eJlOBeKa, TeXHI,IKy 14

H Jla3erplIbtx cHcTeN{

i rureparypoft z

Ht, flpeAbrBnrer\4bte K

14 3Jrer\4 eHTaM Jra3ep r{br x

BbrBarb rpe6ooaHrrr x
JIa3epHr,rx upu6opon

cKUe peureHr4fl np14

BepHb,lx lpu6opon n w{creM;
| ?t Text{0JIoft4t4.

hcTeM, rrpHoopoB, y3rJtoB h

onTuKo-3JeKTpOHHilX

[IR-3; Cnoco6es
paccqflTbrBaTb,
np0eKTllpoBaTh u

KOHCTpy?rpoBaTb TltnoBbre
cHcreMbr, lpaOoprr, y:rsr
v AeTanv la:epHofi
rexHlrK14, Jra3epHbrx
oIITr,rKo-3JreKTpo HHbrx
npu6opon 14 cr4creM.

I{acruqnoe

ocBoeHlle
3nama:
. ocHoBHbIe TanI,I fi XapaI(TepI,IcTHKH on"

otrrr4Ko-3JreKrpo!Hux lpr.r6opoa, o6op,
. nlllrHur4nbr KoHcTyr,rpoBaHHJrJIa3epHbI

npu6opon, ux y3JioB H 3JteMeHToB;
. 3JreMeHTHyn 6as|, HcnoJrb3yeMyrc B u3
. MeroAbt pa6oru d Hay,tHo-TexHtr.{ecxoi

nuSoprraaUz efr;
. rq)aBl4na o(boprralpnrar qeprexefi H KoH

AOKyMeHraur,ru;
. KOMTIbIoTepI{bIeTpXHoIoInI,IMoAeJI].{pO

Jra3epHr,rx olrrr4Kq-3JreKrpouuux upr,r6o
. OIIACHbIE U BPEAHbIC 3KCIIJIYATAIIfiOHHbI

AonycraMbte ypopHn eot4eficrena Ha v
oxpy)Karou{ylo cppAy rpr4 3Kc[Jlyaraux
texnolorafi

|4qecKhx ct4cTeM Ia3epH btx

AoBaHHfl n Texrjorot-Hfr ;

o nT14 t(0-3Jret('tpo H t ilbrll

leJtHfl rK larepnofi TexH nK14 ;

rureparypofi u

rpyxlopcrofi

taH qfl v KoHcTpyHpoBa r-rLrrr

)oB;

: SarTopu, Hx [peAenbHo-
)JIOBeKa, TeXHIIKy fi
r Jla3epFILIX CI4CTeM H



3JleMeHTbr orITI4rrBc Kr4x AeTaJterZ H

pa3pa6arbrBarb KoHcrpy KropcKylo
. r(oHcrpyr,rp( 14 Flnbt .fia:iepHou TexHr4lilt;
. [oA6r4paTb paM fi xapaKTepucTr4KaM

3,neMeHrHyl opo4 H chcreM;

. Bbr6Hparb N4eroA(br) pacqera npH
cucTeM;

paccq HTbrBarb n+paMerpbt rr

na3epHbrx nplfoopoB u cr{cTeM;

paccarr,rrbrBaTb H Bbr6r4paTL rroJlrr Ao

na3epHbtx npr46opoB t4

KI,r O[Tt{qecKof0 y3Jta

B r{it r(oHcTpyKrl.{BHL,te

Kpen.rreHilrr;

na3epHbrx orlTr4t(o-

. rpr,rMer{rTbuHoqpMaqHoHHbte n Te)rHoJtofl,lH;

aHaJru3r.{poBaTb, irpeAcTaBJr[Tb 14 ooopil4nrrb pe3ynbTa.rbr npoeKrHo-
KOHCrpyKrOpcKoF AerrenbHocTr,r frpr4 Jra3epHbrx
rrp[6opoB, cr,rcTeM r Tex HoJrorlrii;

Bnfidembi
I npaKJraAHr,rMr4 rrporpaMMaMlr

erexrponurrfi npu6opon;
. KOl\4nbnTeptlbtM14 TexHoJtoft4fl Mt4 qdttt 14 xoucrpyup0BaH Ht

JIA3EPHbIX OTITHKO.

4. O6I,EM I,I C TPYKTYiPA NI4 C UPITIJI bI
AOeMKOCTI; Ar.rCtIUIrJ[,rHbI COCTaBJr.rreT 3an{eTHFX eAHHIIIL

<l->opv sr
'reKyruef0 roHrpo,ra

)icifl3Bil{ii\toc1t1 ,

(l)oll Nta

flp0Nre)(yro.iltoiil
a.TTe0 Tauu h

(no cet,ecrnltatr) ',

[IK-4;Cnoco6ea
npoBoALrTb HarrHo-
rIccneAoBaTeJIbCKI4e I4

o[r,rTHo-KoHcTpyKTOpcKr,re

parpa6o, xa [o orAeJrbrrr,rM
pa3AeJraM TeMbr B o6lacru
na3epHbIX [r KBaHTOBbTX

tex uolorufi

LIacuqHoe

ocBoeHI4e . MeTOAbr h cpeAcTBa nJraHrrpoBaHHt H

paspa6orox;
. MeTOAbr rrpoBeAet{Hr 3KClepr,rMeHToB

o6pa6orxu rHSopuauur;
. MeroAbr opraHr434Ur{x rpyAa r.r ynpaBn
. TeopeTprqecKr4e opHoBbr rruepHbrx H

. MteToA[qecKfle ].1 ppfaHn3aqltoHHbte ac
Hayq Ho- r4ccreAodareJlbcKofi u on
AerrTeJrbHocTu n rlpoQeccuoH€urbHofi

. ocHoBbrKoHcTpyl.rpoBaHr4rJra3epHbrx
rrprrMeHeHXg KBaHTOBbTX reXHOlorui

V,uemot
. HaxoAIrTb al{anl4Tl}{qecKl4e DeIrIeHI4t
. npaKTHqeCKU rrpr,tMeHrTbTeopeTriqec

QH3r4qeCKHX 3aAaq;
. [poBoAt{Tb Har{Ho-LtccJleaoBaTeJt

paspa6ornra n cSQpe Jra3epHbrx 14 KBa

. METOAAMI4 OPIAHT3AIIHI4 14 TIPOBCAEH

B OOJTaCTII na3epHbtx r,r KBaHToBblx
ru aHr4poBarrlle, p[:pa6orry, opf aHr.r3a

llccneAoBaHUfr;
. traBslKl,t npt4MeHeHflfl MaTeMaTI4qeCKO

TItNOBbIX 3AAAq KBAHTOBOT MCXAHT4K14.

v3arluu ltcc"nearlsaH u fi u

Ha6nroIIeHltfi , o6o6uleHna u

HUr nepcoHaJroM;

x rexgololuii,
K'fbr ocyulecTlJlelr Ht

r(oHcrpyKTopc(:ou

cTeM, a TaKXe )Ke

.{ rnanroeoil T'eopl{}i;

3HAHWfl npu peuelrut{

h on bt'r'Ho- KoHcTpy t(Topcr{He

rru eP'e altir u wccle Aovann lt
ru.fi, nxlrcvaR
H IPOBEAEHHC

an lla]paTa AJrr peueFrilR

HaHuenosaHae rev u/ltl I pa:aelon/reu aaclltnlnHlr

rpy.loeMKocrb (B cacax)

Me'rOA,CB
,tacax /%o)

VpanHeulrr Maxcnella, Boluonoe

3ueprnx cBeroBbrx uolefi . (Dorolrerpur.

Kraccffiecxat l'eopufl I,I3Jr) {eHI,Is
ATOMOB 14 MOJIEKVJI.

I eoN4erp14qecKar orrruKa. I,IneapnaHrsr.

CrorxeHue eoln. I4ureprpepeHqra_r cnera.



I4HrepSeporvrerpu. rorrpolsNs 3

o I{sal'rrosaR reol)t.rr cBera. 3aroHsr
3i;iHurrefiHa.

1
J l7-18 z 2 2 8 vn%

Bcercl sa 3 ceruecrp: 3 l8 35 36 l8 99 27t30yo 3rc:rarwen (27)
BseAeHae o (Dypse-omrxy. Teopua

Qoprrrupoaauur orrrrrrecKoro
u:o6paxreuur, Korepeuruocrr.

A ta
l-J 6 6 ll 4t33%

2 /{HtDpaxum cBera. 14,qur[paxqraognoe

Qopuaponanue uso6paNenut.
4 4-7 8 8 t4 4t25%

3 flolxpnsauun cBera. Onruxa
aHU3orpofrHbrx cpeA. 3rlnnconA
IIO KA3ATEJT' TIPCJ]OMJIEHU',

4 8-il 8 8 t6 4t25%
Pe ii'rn s r-

xoHrponuJ\b I

Bpauerue rrJrocKocrr4 noJrflpu3aulrr4.
EcrecrneHHa n Lli rrcxyccrBeHHaf,
o[rr4qecxar axrnBHocrb. 3Q$exru
@apaaer u Keppa, _

,4T t2-14 6 6 l5 3/25%
PeilrnHr-.

roHrporrJ\! 2

5 Paccesune cBera. Teopr,rn Peles u
SiHurrefiua. Cnex-rpocxonrzs BKP.

4 l5-18 8 8 t6 4t25% Pefrr s r-
rouroors]lJ! 3

Bcero la 4 cerr.recrp: 4 36 36 11 l9/26,4t::o 3rcr,ar',leu (36)
.Haluqne B Aucuuflflr.tHe KII/KP 4 l8 + + IKP
ll{rono rro ancunuJtuHe 396 72 11 l8 lll 46l28i,VD 3rraraeH (54)

Cogepxaru{e JreKrlrroHHr,rx 3aHq
3 cenecmp.

PasAel 1. YpanueHr.r{ MaKcBenna. lE}onHoBoe ypa
Terraa I Bne4eHne. Vpanueuul Marcserra . (2 uac
Co4epxaune reMbr. I4cropavecxue Bexr4 ollr

Maxcs erra. Zurerp an bHafl, kr 4u $ S epen \uanblas. S oprur
TeMa2 Borurosoe ypaBHeHHe . (2 uaca),
Co4epxaur4e reMr,r. BrrsoA BonHoBoro ypaBHe

Crcopocrr cBera. florasalerb npenoMJreHr4.rr cpel
MOHoxpoMarr,rqecKofi BoJrHbr.

Terraa 3 OcHoeHrre cBoftcrBa gJreKrpoMarsurnofi r
Co,qep>raHue reMbr. flonepevuocrb gJrer(rpoMaf

rufi no ArrcquflJrl

PHeHr4e. (6 vacon)
a).
)uKLr. onruqecxz
Fr.

$Ltfl u3 cr4cTeMbr

pr. flponeprca I

ioJrHbr. (2 uaca).
(ruruofi BoirHbr. l

rB;reHVr. Ypanneuua

ypaBHeHr.rfi Mafi:cBerra.
)IIreHra{ nnfl ulocrcofr

BJreHpIe noJrrpH3aul/t4 - '

ec'recTBeHHoe cocTorHz e nolepeqHbrx BoJr

I{cKyccrB eHHbIX r{ororrHr4 KoB. flpanonuuronar
I]I]O CKI,IE ACTOTIHUKPI CBETA.

PagAer 2.3ueprza cBeroBbrx nonefi. @oro
Tetra I Sueprzx cBeroBoro ilolu(2 craca).

Co4epNaur{e reMbr. flloruocrr s}reprur4
IzlrrreucznHocrb cBera. Cxalspuoe rone cBero
3fiKoHana.

Te;'.r.a2 OcHosHr,re roH.rrrr4.s Sorouerpvru (2 uaca).
Co4epNauIze reMbl CpanurlrenbHble xapaKTeprdcrr4Kv na3epHorq Lr coJrHerrHofo r3Bera.

Cseronue [yr{Ku u I4Mrlynbcbl: 3Heprrrr, MoulqocTb, LrHTeFrcI{BHocrb,. Cseruruclcr]r u
ocneq€HuocB. 3axou o6parnrx KBaAparo[r. cseroBtre BeJrr{qr,rHbr.

PasAer 3. KraccprqecKar reop[q u3nyqeHr4s aroMoB ra rraoreryl. (g
Terraa I BorHosoe ypaBHeHr,re An_f, cBera B cpeAe. (p uaca)

n)

ruueftsofi
ruueituas

p

o4Hr:p01uor.i
oITI{qeCKaf,

co4epxranrze reMbr. fhocra.s MoHoxpoMarr.rqecKag cBeroBaq BoJrHa
rpouuoft cpere. KolruexcHas Ar43reKrpzvecrca{ npoHlruaeMocrlnpoHLrLI r{3orporruoft cpe4e. KolruexcHas Ar4greKrplr

BOClpr4Hr\4qr.rBocr6 r,r KoMnJrer(curtfi noKa3areJrb npeJroMJIeHr4S Cperbl.

z Jlc,peuqa:
npenoMneHkrfl cperbl, Ar4cnepcl{r u lorJrorqeHr.re cBera B Jrr4HeftHofi r.r3 Hoil cpeAe,

Teva2 Kracc[.{ecKar oneKrpoHHaq leoptrr gucnepcuu, (2 uaca).
co4epNanr're reM6r. Knaccu.{ecKas oneKTpor{Har reopLts Ar4crre

t4 rrornoqeHr.re cBera e ruHefiHofi ueorponuoft cpe4e.
Ternra 3 Pacn pocrpaHeHue cBeroBof o t4Mrrynbca B .{ncneprupyrorqeft

IIOI(A3ATEIII)

fluctnepcur.

(2 uaca)



co4epxauue reMbr. oasonaq u rp)/lrroBas cKopocpr. .{ucuepcr4oFrr]
Hoprr,ranruas r{ aHoMaJrbHbre Alrcflepcrrr4. cpe4u c orpr4uareJrbHbrM rro
Cnexrpocttorrl4r.

cooTHorrreHr4e 0peAbr,

M rrl)enoMJreHufi.
ri

AIHHTHbIE BOJII{bI.

Terua 4 3leveHru MeraJrnoo[ruxu (2,laca).
Orpalceuue cBera or noBepxHocrr{ MeraJrnoB,i Croqque

M[erarru'recr(pre 3epKana.
PasAe.rr 5. cno>reHr.re BoJrlr. l{nrepdlepe}rrrlr4r cBera. Irlnrep$epoMerpbr,
Teua 1 I4urep(fepeHrlLts cBera. KoreperrrHoc'rb. (2 uaca)

8 rracos)

coAepxaHue reMbr. croNeurae BoJrH. croq.{ue no.{rurr. rlonepxnoc
rrpoBoAsrrlrx cpeA. I4nrep0epeHrlr4s cBera" I4Hrep{ epetrquouuue sBJreH
rrpocrpaHcrBeHHafi KofepeHTHocrr. CreleHb Kofepeurnpcru.

T ela 2 l,Iurep $ ep eHrlrrr M o HoxpoM arr4 lrecKr4x B o JrH. (2 uaca) .
co4epxraHue reMbr. Irlnrep$epeurlnrr MoHoxpoMarr,rqecKr,rx BoJrH

arrrep0epeuquouuofi Kaprr4Hbr; uurep0eporurerp MaiKeJrbcoHa, cx
6znpu:ua Opeuelr, 6utruusa Bufte.

Tenra 3 Tznn unrepSepeHrlr4r,r (2 uaca).
co4epxranrae reMbr. llonocu paBHofo HaKJroHa h panuofi ToJl

I'l nrep0epouerp Mafi xeJrbcoHa. I4nrep(f epeHrlr4r B,ron(ux urdurax. fI
Tenaa 4 MuorolyveBas rHrepSepenqrax (2 uaaa).
Co4epNauue reMbl. Muorolyvenal uurep$epeHrlr{r. Izlurep$eporraerp Oa6pz-flepo.

Co4epxaru{e JreKrlrroHH},rx :aHgrufi uo

I4nrep$epenqzx r<na3rrMoHoxpoMaruqecKofo
KOfepeHTHocrr.r; rlyuxqux KorepeHTHoc:fn; tr
KorepeHTHocrz. CreneHb KorepeuTHocrtr.

PasAer 6. Ksauroeas.Teopr4fl, cBera. 3axonu I)
Teua 1 Iteauroeas npr4poAa 3neKTpoManJr{THo
Co4epxrauue reMbr. KsaHrosas ilpzpoA

Heo rrpeAeneHH o cTr,r B Teopur4 o rrTr.rqecKolo clrf H

oiltu.Iecxoft crIcreMLI B KJIaccI4rIecKoM pa

Ha fpaHuue
rlpeMer{rraf, r4

Az$paxquu MoHoxpoMarl,IqecKoro u3ryqerrr4q na rqelzl Cnourasuoe u elnyx;AeHHoe r..r3JryqeHr4e.
Yoroezq na3epHof o u3 ny .rre:nLrfl.

4 cemecmpl
Teopu.u ftoplrnpoeaHus. oPa:Aen 1. Bne4euue n @ypbe-orrrr4Ky.

Korepeurnocrr. (6 vacon)

cI4rHaJr B otITI4Ke. flocranoexa 3al\aLru )/[par]neHlrq.
o6parHa.a 3a1avtv asatmsa OC.

TeMa2 @ypre ar{aJrr.r3 (2 uaca).

flepe4arouuar

IIJI OTHOCTI{ MOUIHOCTII CI4rHaJIa.

PasAefl 2. luSparyr.rf cBera. [z(fpaxquoHHoe Soprrar4pon aH:ae vl
Terraa 1 Teopux lturbpaxquu. (2 uaca)
co4epNauze reMbr. eopur 4raspaxrlr,rra Kupxro$a. flpu6nuNeH

4ra$paxquu. 3oHu @peHelx. Berropurre 4rrar.paMMbr. [z$paxqur
crlpyKrypax.

T ewa 2 [u $paxquoH Ha.fl reopr4q $oprvruponauur us o6pa]KeHpr.s. (2 taca)

Terraa I Bne4enue n (Dypre onrr4Ky (2 uaca).
co4epxrauue reMbr. floHsruq onruqecxas cr4creN4a (oc) u onrr.r.l

co4epNaHue reMr'r. @ypre npeo6pa:oBar{ue u ero caqficrna. flpuuepu
Eecr<oneqnrre neplroAkrtrecK[e Qynxquu; (Dynxqzz Ha KoHerrHoM
Konnlexcnrre (f yHxquu.

Tervra 3 O6o6uesnue $yurqrav u vx csoffcrea. (2 uaca).
Co4epxaHze rel\'br. Onepaqzn cBeprKr4 r,r KoppeJrrqnz. flpeo6pa:or

B3,aaruHorcoppenrqaouuue Synxqzra (AK.D ra BK<D). Ce.f,sr AKO a

bIE BOJIHbI

B O.fITlIKe,

MeroAu peutuzaquu
IOurzL, cxeMa Jlnor7ld,

Hbr. I(olttlzr [.llsrorona.
eerreHHas olrr4K:a.

HE

qecKc)ro u:o6paxreuzr,

cr,rlHaJr. I(oul,n excurrft
xqur OC. [lpnruat ii

Oypre npeo6pa:l oRaHurr :

peM,errHoM I{H'r'epBaJre;

ue l-rur6epra. Anro rz

yHKrIprr4 Cuercrpra^nsuorZ

uzr. (8 uacon)

(Dpenelr n lr;:opr.tI
HeI.[ Ha OAFIC]l\4epHbIX



Co4epxraune reMbr. ,{ra0paxqr,roHHas perner Tuuu 4u0paxu,uorrHbrx
peurdror. BIIBoA $oprrlynu 4uspaxquonuofi pemerr(H. C)cHosHrre ir
rtr\6nuurto lrqv^yrrrr^rr r TT'.^-^-^,-^

Co4epxauue reMbr. .{rarpparqlrr or ulenu vl

rrllocrpaHcrBerrHo e upeo6paro BaHLre @ypre. Ilp.,qen
O6cr<ypa.

Terua 3 [z$parquoHrrbre perxerKu. (2,taca)

aHr43OTpOIIHoM KpLrcTanne.

nr>6o.{Hbre MaKcr4Myr\,{br. /{ncuepcraoHHbre
crreKTpocKoIIns,

Tewa 4 lz$paxqas peHrreHoBcKHX tryu<>fi (2"t
Co4epxauue reMbr lu0paxqur peHrreHoBcK

Ooprr,ryna Bym$a-Bperra. [u$paKroMerpbr B Kp
PasAer 3. flcurpzsaqux cBera. Otrzxa

ry)enoMneHrar (8 vacon)

oTBepcrr.rs.
pa3peueHr{t

,{nrfpaliqur
OTITI{tI9CK14X

Opaynro{lepa r(aK

rpz6opon, I('ar,repa

Terraa 1 Onruqecxas aHl43orponvfl Lr ocHoBHble sQQerqrrr Kpr{cranJroonri.rrn ('2 qaca\. i

Co4epxtanze reMLI. llpauuHa ollrl4qecKofi ana:o-1porrr4rr. Anusorp{nr4r crpyKryprr cpe4sr;
[nofinoe nyqenpenoMJleHlle, Crpyr<rypa oBero nofiHrr B aHpr3orpodnor Kprzcranne. 'l'eu:6p
Iplsnel(Tpl4qecrcofi BocnppluMrltrBocru. Co6crseH cecro.f,Hur uonxpzlallurl oBeroBoft nolHu g

T eva 2 Knaccu$ur arJzs. aHu3orponHbrx KptrcranJro n Q uaca) .
co4epNaur,re reMrr. florrpu:aqux oJIHoocHbrx KprrcrannoB. oo-e

HeronnaneapHocrr BeKTopoB D u E. pacqer .*opo.f" Heo6rrxuoseH
aHr.r3 orp onHoM Kplrcranle. Yp anHeHr.re u oprrazurefi @peuelr.

Tenaa 3 3uurc t4 sJrJrr{ncorrA noKa3arenrr [penoMneH4s (2 uaca).
cogepNauae reMbr. Ypaeueuue 3JrJrr4'cor4,{a o6uKuotseHHbrx v

or[HoocHoM 14 AByOoHOM Kpr4crannax. flocrpcleHup snJrr4nca r4

IIPEJIOMJIEHT4'.

Teva 4 florrprzraqu.rr cBeroBbrx BoJrH B oAHoocHoM arlr{3orponHoM Kpz
co4epxranze rgMbr. llorrpu:aqur o6arxuclseHHofi u neo6HxHose

oI[HoocHoM aHI43orporIHoM Kpl4crzurre. BseruMHa-{ oprrerrrrarlrlr o6Hxuose
BO,JrH. BOgnroxnr,re cocro.rrHr,rq noJrflpr{3arlutr cnerqnofi BoJrHbr B

v r3e-o

BI]JIHbI

tIoJrf,llv:lauua.
B OAFTOOCHOI\4

K:IIOBEHHbIX BOJIH B

ilvn;,covna iloF:alaTeJrt

:re (2 .raca).

nofi cBeroBtblx BoJrrr B

nofi n neo6r,rxnoeesHoii
oArro0oHoM r(pflc'TaJrne.

Vrpauenue cocro.sHr4eM rroJlrlpu 3arruvt.
PasAefl 4. Bparqeur4e [nocKocrr4 nonrpv3ar\ukr. EcnecrseuHafl, L,r vc cTBeHHaq OII]'HrtecKat

ft (2 uaca).
BeTiI Ha rpaFrr{ue c

rrJrrocKocTr,r nonspr.r3arll4r,r cBe.ra,
HHOe BpauleHr4e

T eua 2 E crecrs eHHar orrrr.rqecKarr aKTr.rB Fr o cr s (2 uac{) .
i^__,----Co4ep>xauue reMbl HalpaueHue Iry-ua, 3 aBaeMoe HanpaBneHr4eM Bex(Topa floiiH-r.lzura.

I'lurepQepeHql4t ilonqpll3oBaHHbx ryveft. )/npao o;onnpr.uuueil cne]ra. I(6runlncaropsr
Terraa 3 LIcxyccroeHHa-s olrrrrqecKar aKTr4BHocr acal. .i

Co4epxranue reMbr. Hane4eunar aHrr3orpofl
eQQexrtr. 3Q$exrrr @apa4ex ra I(eppa. 3$rfelcr

PasAer 5. Paccesrue cBera. Teopulr ppne.s u 3
Tevra 1 Paccesnue cBera (2 uaca).
Co4epNcanze reMbr. .f,sreHrae paccelHzrfl

Vlu4urcatpuca paccetHr4s. PaccesHue F,sreq
CuexrpalrHbre r.r [onspu3 arlr4oHHbre cnofi crna pa

Terta2 Teopull pacce{Hrre Psle.s u Mu (2uaca
Co4epNauze reMbr. MoAell Psreq pacceuCo4epNauze reMbr. MoAell Psreq pacceu

KOfepeHTHofO cBera vacrzqeft, piBMepbr xoropofi conocraB
VcraHosnr4 4lr na6nio AeHpts. paccerHr.rr Mu.

Terraa 3 crarucrz-recKar reopur pacceflHrts. cBera B ra?ax (2 uac
Cogepx<aHue reMbr. Ocuosurre roHrrrzq vr. [pernono

paocer4BaeMas o6reNaoM ra3a. vrulurcarp^Oa paccejrHhrfl D\rfl, arry



M O HOXp oMarr4qecKrzft pr n o Jrrplr3 o BaH. I4[r;,Lrr(arpnc a p afc exnu'- Ans cny
crler MoHoxpoMaruqecxuit u Helonsprl3oBzlHH.

Terrra 4 Cuexrpocxonus BKP (2 uaca).
co4epxauue reMbr, Kon6auaqr4oHHoe paccerrrHr.re cnora. cuenrpocxon

sernueftHofi cpe4e. BuuyN4ennoe rcov6r,rHarlr4oHHoe paccesHr{e csera" C

,r, r(or;1a noa6yx4aloulufr

q KP', Paccequue cBera
r+x B[<.P.

sprft l\t{axcBeJrJra or

CoqepxaHlle rrpaKTuqecKrrx 34Hqrufi rro Arrc HIIJIUHE
3 cettecmp,.

Pa:Ae.n l. vpannenns MaKcserra. BorHoBoe ypaBHetrae. (6 \acosl2
Teua 1 Bne4eHue. Vpanneuur Marcnel:ra. (2 uaca).
Co4epxanrze npaKTr,IrrecKprx saustuit. PerueHue 3aAA.{ Ha rrepexol

I4I{ref panr,Hofi Soprrlrr x autf S epeuqualruoft .

Teva2 Boruosoe ypaBHeHrre . (2 uacal2.raca).
CogepNauue ilpaKTurrecKr,rx zausrufi' Penreuue 3aAar{ Ha BbIBo,rI BOJTHTOBOfO ypa.BHeHr,r.f,,

Tevra 3 Boluonoe ypaBHeHue , (2 uaca).

Bbrqv cJreHr,re loKa3arenr npenoMreHr4q r4 BoJrHoBoro Be4Topa.
Codeptrcauue na6opamopuutx saunmuil. Ilpu,r.reHqHzl rraKera M [ua6 nnfl. Bbrr]rorHeHut

KoMnbrorepHoro [paKTr4KyMa rro orrrr4Ke I '

J J yaDDwEryrv, \/. lava).

C o4epNanrze np aKTr,rqecKr4x 3 au.f, T uit. ilorcasar
3aAarI AJITI TOqeHbD( II IIJIOCKI4X I4CTOTIHI{KOB| CBeTa.

ParAe.t 2. 3Heprur cBeroBbrx nolefi. @orover
Teua I 3ueprur cBeroBoro tolt (2 qacal2 qac
Co4epxranze [paKTr4qecKr4x zaesruit. penren

cBeroBoto rroJrr, rIIrreHcr,rBHoe-rv u gfiroHaJra ceer
Codepcrcauue na6opamopuutx saunmuil. II

KcrMrrbroTepHofo [paKTr,rKyMa no ouruxe 2
Teva2 OcHoeHnJe no:nsrvrr $orouerpuu (2 uac
Co4epx<auue npaKTr4rrecKr.rx zassrufr. penen

UHTeHCTIBHOCTpI I4 IIpI,IMeHeHTILI 3aKOHOB CBeTI,IMO
Pa:Ael 3. KlaccuqecKaq reopr4r u3ryqeHur ar
Terraa 1 BorHosoe ypaBHeHrze AJrr cBera B cpeA
Co4epnranue ilpaKTr,rqecKux saHsrufi. pe

ArrroneKTpr4qecroft ilpoHlrrlaeMocrr4 H lusefi uofi o
C o d ep trc auue na6 opamopH btx s aunmuil. I4syue
T etyra 2 Knac cr.r.re cKa-s gne KTp oHHar reopus Alz
Co4epxrauue [paKTr4rrecKr4x 3aHqrzfi . peneuu

Bocllpupt Mr{I4BOCT6 u KOMIIJIeI(CHOIO IOKa3aTeIq II
Teva 3 Pacnpoc'rpaHeHrre cBeroBof o r4Mrrynbca
Co4epNanue [paKTrrtrecKux 3aHrrufi . Bsrnolu
C od eptrcauue na6opamopHbtx s aunmuil. Maretr
Tervra 4 3leueu'mr MeraJrJroonruxu (2 qaca).rr rvrtrralJlJlUUlILYLK|/I \Z {AQA),
Co4epNauue npaxTr.rqecKr4x 3aHsrttfi . pemesu
P ar4el 4. f eorvr erpr4 qecKar o [TprKa. Vlnnapuau
Teua 1 flpu6lurrceHr,re KoporKr.rx AJrr{H nomr, y
Co4epNanue lpaKTvr{ecxr.rx 3aHsrufi . Meronr,r
C o d epctcauue nad opamopHbtx s aunmuil. Czrvrs
Te*ta2 flpelolrleurie 14 orpalKenze caer,a. (2 ,r

Cogepxranne [paKTrrrrecKrzx 3aH.f,Tufr , peureuu
uocxoil u c$epzuecxofi nonepxHocrsx.

Terua 3 I,I4ealrHrre olrurrecKr.{e cvcreMbt. (2 u
C o4epxauue rrpaKTr.rLrecKr4x 3 aH{Tprfi . B ltrt olrr
Codeprcauue na6opamoprrbrx saunmuil. Ma

KOMnbroTepHoMy rrpaKTr{KyMy.
Terr,ra 4 Marpz.ruar reopuq fayccoeofi orrraKr,r
1-^-o^.tr^tt' ^^-------v- n-----

Co4epNauue npaxTr.rqecKr4x 3aHsrttfi . Pemesu
P ar4el 4. f eorr.l erprzrrecKar o [Tr4Ka. Vlnnapuau

Co.4epNaHue npaKTprqecKr,rx 3aHrrufi . peruesn
l.r o6paruofi Marpr4rla npeo6pa:oBaHr.rs.



coAeplraurae lparourrecKux satsruii, cocruLsreHr,re Marpr4ubr rrpen
lpenoMnqroqefr nonepxHocrH.

C o d epctcartue na6 op amopLtbrx s aunmuil. Cocnauenlro Marplrrlbr n HII[.,

Pa:Aer 5. Cloxenr4 e BoJrH. I4urep(repeHrlr4r cBera. Irlurep$epoMerpbr.
Terua I I'Irrrepflepeurlu.s cBera. KorepenrHoc'rb. (2 uacal2 qaca)

Pas4en 6. KsaHroe afl. Teopufl. cBera. 3arourr ofi nunefi H a. (2 \acar2
Teua 1 KsaHrosa.f, rrpptpoAa 3JreKTpoMafrrr4THoro Lr3n) reHr,rr (2 uacal2
co4epNauue [paKTr4qecKr4x 3aH.rrrr.rfi , Pelnerue 3aAaq Ha MHoronyqeB'

8 .ra<los/4.{ac)

Ifktfl, IrepelFloca, oAuoft

nepeHoca, oAsofr

ae zurep$epeuquoHuofr

ne raurepQepeuquouuoii
panu oft ToJrrllr4rih,r.

f eouerpu.{ecKa.q

unrep(f epeHuntftl.

K€rprrIHbI MoHOXpOMarr4qecKr.{x BoJrH OT piL3rUqHbIX CXeM peanu3aL\uLr pI pQepeurluH"
Teua 3 Tunu raHrep$epenrryu (2,racal2 vaca).
co4epxrauue npaKTut{ecKrlx saHsruft. PelreHue sala.t Ha BbrrurcJre

rylenoMnsroulefi nnnepxHocrr.r. B rrquclenHe Marpr{qu qpeo6pa:oBaHr4.rr.
Teua 2 Irlnrep$epeHrlr4r MoHoxpoMarulrecKr4x BoJrH. (2 uaca).
co4epxaHrae npaKTnrrecKrrx zaHsruft. perueuue 3araq Ha BbrrryrcJre

KaprrrHbr.qns pa3Hbrx rr4noB uurep$epeHllr4r4: noJrocbr ppBHoro HaKJroHa r4r

codepmauue na1opamopHbrx saunmuil. Brnornen4e na6oparopuofi
OIITI,IKA.

Tenra 4 Muoroly.reBar rrHrepQepenqux (2 uaca).
c o4epNauue rlp aKTarrecKrrx 3 aHqrufi . B n,rnorrreHr,re 34laluir p eft ruura

Co4epxcaHrre rpaKTnqecKux 3aHqrufi uo A

paeAer t. BseAeHue n @vpbe-onrr{Ky. f.liTltlirpMr4poBaHr{t
KorepeHluocrr. (

Tevra I Bre4euue n (Dypre orrrr.rKy
E|I(D s Marna6. Alropzrlr peanrr3aur.ru npeo6pa:]oBatrrr' Oypre,
Teva2 Oypre atFraJra3

AHalrarprsecKoe pemeHr,re 3aAaq na npeobpa: oBarrr4e eypre.
Teva 3 O6o6utenHrre $yHr<qraLr u vx csoficrsa.
Brr.ruc.neHrae AK(D, BK@ u cneKTpa MorrlHocrr4 orrrr{qecKoro cufHana.
P asAer 2. flu$parcurr cBera. [u0paxquoHHoe Soprra4ponanze n:o6pan{."r",
Teua I Teopur 4ra$paxqrau,
Peureurae 3aAarr -- BbrrlrcJreHr.re flapaMerpoB 3q]H erpeugru.
T eva 2 luSpaxqzoHHaq reopur Q oprr,ruponan ux uso6f axeHr4q
Peurenne 3a1arr4ra$paxquu or rrreJrlr u o.rBepcrn.fl.
Tervra 3 [u(fpaxqzoHHbre peurerKr4
Peuenue 3aAar{ 4uSpaxquz na grQpaxquouuofi perrerKr,r.
Ter'ra 4 /{u$parqzr penrreHoBcKr,rx nyrefi
Peureslle 3a1al. r{a 3aKoH Bylr$a-Eperra. [u$
PasAer 3. llolrpusaqu.n cBera. On,rnra

NPIEIOMIEHI,I,g

Terr,ra i Onru.recKag aHrr3orpolr4s I,I ocFIoBHbIe
Penesue saAarr na 4nofiuoe nyqenperoM.rreHze
T ewa 2 Knaccra @ ur<arlrrr aHr43 orpo rr H brx Kpr.rcr
BruolHenue zallanuit Pefiruura 1.

Tenaa 3 3llznc r.t oJrJrr4rrcor4A lroKa3aTeJrs rrpen
CocrasreHue leH3opa ArrgneKTpr,rqecrofi

cocro.snufi nonspr43arlpul cBeroBofi sorHrr El aHr43
Terr,ra 4 llolxpusaqlrr cBeroBbrx BonH B oAHooc
CocraereHr4e ypaBHeHr4s orrurtcour4a o6rmno

AByocHoM Kpzcrannax. llocrpoenr4e gnJrr4rrca rz :)
ParAe,rr 4. Bpauespre nJrocKocrr.r loJr.flpz3ar1

ar('raBHocu. 3rf$eNru @apa4er ra Iteppa
Teva 1 l{noiiHoe nyqenpenoMJleHlle cBera Ha fparrrirle c aHr43orpounofi dpeaori
Peuresue 3aAaq na r{nofiuoe nyqenpenoMJreHne cBera b onruqecx, untr[n"rx cpeAax.



Teva2 Bomroeoe ypaBHeHr4e. (2uacalT vaca).
co4epxanue npaKTr,rqecKr4x salsruir. pemenue 3anaq Ha BbrBo.rr

BbIqI4 C JIEHI4 C IIOKA3 ATEN' NP CNOM JIElg'I1'',, }I B OJIH O BOTO B EI{TOP A.
codepacauue na6opamopuutx sauamuil. Ilpu,r,reuqulle naKera M

I(oMnbrorepHoro [paKTI4KyMa no onruxe I
Terr,ra 3 BorHosoe ypaBHeHr4e. (2 uaca).
co4epxaHue npaKTuqecKrrx 3aHrrufi . .{oxarareJlbcrBo noneper{Hocrr4

3aAarl AJItr TOqeHbIX I4 IrnOCKr4X prcToqHI4KoE CBeTa.

PasAer 2. Snepru.a oroMerpr,r, . (4 uacal2 vaca).
Terr,ra 1 3ueprur cn al2uaca).
Co4epxauze [paK peueuue 3aAaq Ha BErqr4cJr

cBeroBofo fIoJIq, HHTeHCI.,IBHOCTI4 I4 ofiXOgaJla cserogoft BoTHLL
Codepucauue rLa6opamopuurx saunmuil, IlpunreudHrae flaKera

KCrM[bFOrepHOfO ilpaKTr4KyMa no Onruxe 2
Ter,,ra2 OcHoenr,re rroHrrr4r $oronrerpuu (2 uaca).
co4epxcaHrae npaKTr4rrecKr.rx sausruia. peuenrae 3aAar{ Ha BbrqucJre

r4FrreHcHBHO CTI,I H trpl4M eHeHr{I,I 3 aKOHO B CBeTI,IM O CTU U OCn eueHHo crt4.

3 cenecmfu.
Pas4e"r 1. vpanueuzq MaKcselra. BolsoBoe ypaBHerrze. (6 ,aacosl2
Tenra I Bne4euue. Ypanneuux Maxceer.lra, (Z uaca).
Co4epNauue lpaKTr.rqecKr,rx saHsrufi. peruenue 3aAAq Ha ,,epexoA

Lrrrrerp aJrbH ofi S oprr.lrr r< au (f Q epeuuuzurrs ofi .

PasAer 3. ItlaccraqecKas reopuq r.r3nyr{eHr..rr aroMoB r! monexyn. (8
Terrra I Bolsonoe ypaBHeHr4e AJrfl cBera B cpeAe (2 uabal2.raca).
Co4eprxanue ilpaKTr.rqecKr4x zas.sruffi, peure.sue 3anaq Ha

Cogepxcauu
Paster 4. f
Tenra 1 llpu

T ertta 2 E crecrseu Haq orrrl,IqecKar ar(Tr{ r}Ho crb
PeneHrae 3a aq na 3{senrrr OapaAer, I(eppa u floK4eJrbca.
Tervra 3 Irlcxyccr:neFrHaq olrr4qecKafl aKT,rrBHocrb
Brnolueu ue zananuir P eilnunr a 2.
PasAer 5. Pacce.sHr,re cBera. Teopura psler u oftrrurrgftua. cnexrpocro
Tervra 1 Paccesnrze cBera.
Perueuue 3a1aq Ha yflpyroe 14 Heynpyroe paccerHr4e
Tet'.ra2 Teopuu paccerHr4e Peres uMu
Perueuue 3a1aq rra 3aKoH pacceflHufl Pslex.
Terr,ra 3 CrarucruqecKa.s reopr4r paccefl.nr4fl. cBera B ra3ax
Blrnomleuue sa/.anuit Peftu.rHra 3.
Terra 4 Cnexrpocxonprs BKP
flo4ne4euue r,rrofoB.

Co4epxaHue Jra6oparopHbrx 34HflTHfi no Auc

c o4epxaurae np aKTrrqecKr.rx 3 aHsruft . M erro4E,r lpr,rM eH e Hla.s rrpuHrlula
C o d ep ctc auue na6 opamopHbtx s aunmuil. (lzNasorbHrre BbrLrucJreuras n M

MyTHbrx cpeAax.

Alir3neKTpr4.recKoft flpoHrrrlaeMocrr,r pI luuefiHofi onrr4r{eoKofi socuDr4ur\4qu
c o d epcrcauue na6 op amopHbrx s aunmuil. Irl:yvenue rp4Qr4rrecKux orr
T ewa 2 Kraccu.recKar snerTpoHuar reopr4s Alrcnepcr4lz . (2 uaca1.
co4epxranne npaKTuqecKr4x 3aHrrrafi . perueglle 3aAaq Ha Bbrlrr.rcJleHr{e

B O CIPLII4MqI,IB O CTb II KOMNNEKCHOIO IIOKA3 ATEJIS NPEJIOMJIEHH{ CPEAbI.
Terr,ra 3 PacnpocrpaHeHue cBeroBoro r4Mrynbca n 4uc$eprrapyrcuefi ctr
cogepxrauze npaKTr4qecKr4x 3 aH.rrrufi . B ruorr{eHr4e zdgauuit 

" 
pa*na*

C o d e p trc auue na 6 o p am o pHbrx s aunmuil, lvlareruaruqeqKr4e oreparlrar4 B
Tema 4 3leueuru MeraJrJrooltuxu (2 qaau.

Tewa2 flpelouleHrre rr orpar(eHr4e cBela . (2 nca).
ta6.

us BI(P

HIIJII|HE

nufi ]ttlaxclleJrJra or

B0JTIOBOrO ypaBHeHr4rr,

ta6 ilIrA llr,riloJrHeHr4t

Bero.BbIX Bo"t:tH. .P'enelrue

14E IIJIOTHOCTH SHeprrupI

nao Anfl rlbrlroJlHeFrr4s

e 3rreprl4r,r, MOIIIl-tOCTA,

4 uaca)

I,ICJIEHI4C Xtltr,tU;IeI( CUOfi

Marlra6ft n cpe4e

uuercnoft oIIT'rz!recKa.s

uacar).(2 uacal2
uura l.
e.Marna6.

peHrIa

4 uaca)
al2,qaca).

il.



|alarx, HA 3AI(OHbICo4epxauue npaKTr4rrecKr.rx saHrrufi . peureHue

n.nocrcofi z c$epu.,recrofi nonepxHocrsx,
Teua 3 Irl4ealtuue oflTr.rqecKr,re crrcreMr,r . (2 uacal2 qaca).
c ogepx<auze [par(TrrlrecKlrx 3ar{f, Tzft . BurolHerrue : fi auui.i rc peft ruu
codeptcauue na6opamopHbrx saunmuii. I\rlarprzuurle Bbrqr4cJreHr4r.

MJrerrnfi r,r oTpil(:etFrvrfl Ha

2

yx(AeHI4e zayauuit rc

8 qar:os/4 qac)

pallHrOu TOIIIII.IHbL

KOMrrbroTepHoMy [paKTr,rKyMy.
Terr,ra 4 \4arpzuuar reopr4{ faycconoft orrrrdrsr (2, uaca).
Co4epxanue [paKTr4qecKr{x 3aHflTzfi. Peureuue sa.4ag Ha BbrrrucfleHr{e rlbr npeoopa3oBaHr4.fl
o6paruofi Marpr4rla npeo6pa.:oBaHr4r.
PasAer 5. croxteurre BoJrH. I,IHrep(f epeHrlr4q cBera. IlnrepSepoMerpbr.
Tenra I I4nrep$epeHqr{r cBera. KorepenrHoc'rb. (2 uapal2 qaca)
co4epxrauue npaxTvrrecKr{x zausruit. cocrasreHlre Marpr4rrbr rrpeno I4l, ilepelaoca, r:4uofr

rpenoMn-f, rou1eft nonepxHocrr.r,

HS, ilepeHoczt, o4uoI

Co4epNanue [paKTzqecKprx saugrufi., Peuresue 3aAarr Ha Bbrqr.rcJre ae unrep$epeuqzoHHori
tII4I,I.

CoAepNauze [paKTvrrecKLrx zansruit. Pemeuue saAa.r Ha Bbrq arrrepSeperrquoHHofi

c o d e p crc auue n cr 6 o p am opH btx s aunmuil. cocrasrenr4g Marpr{qbr npeno
npenoMnsrorqefi uonepxHocrH. Brrquclenu e Marpr4uu npeo6paroBaHrz.s.

T eva 2 tr{nrepf epeHrlr4s MoHoxpoMarr4qecKrlx BoJrH. (2 uaca).

KaprvHbr MoHoxpoMarr,rqecKrrx BoJrH or pa3rr,rrrErbrx cxeM peanr43a]!J1^:|. 14

Tenra 3 Tunu uurepQepeul\uu (2'aacal2 qaca).

KAIPTI4HI,I INq PA3HbIX TI,IIIOB UUTEPSEPCHIIIII4: IIOJIOCbI PABHOTO HAKNOHA I,I
codeptrcauue na6opamopHbtx saunmuil, Brruorueuile na6oparopHofi st feonaerparrecKarr

Pas6op KoHKperHbrx cl4Tyallufr (nerqraoHHbre 3aH4THs rro pa3AenaM 1,4:; nce [paKr,raqecKr.re
zanxrux);

YpoeHenar au$(fepen\r4arJrtfl, (nce na6oparopFrbre 3alflTvrs.,KoHrponqHbre L{eponpHflT1fl1,r.

6. oIIEHotrHbIE CPEACTB A ilJnr TIlKylIIEro KOHTpOJq ycrrntlArlMoc'ir4.

5. OEPA3OBATEJII,HbIE TEXHOJIOFUPI
B [penoAaBaHI'II4 IIIcI]I4IIJII,IHrI <()cuosbr orlrrrKrz) r{cnonb3yrorcr pasuoodpa:uge

o6pasonareJrbHbre rexHoJrof[rr4 KaK TpaAr,rrlr4o-------vvHavD4rvJrDnDrv rv^rlrjJl\Jlzlll ltixtt Ipil,\A\l1ll)
r4HTepaKTI,IBHbx Mero.rloB o6yveuur.

AKr[sHsIe 14 r,rHTepaKTr,IBHr,Ie MeroAbI o6yvenu
- fpynnoBas, AucKyccur (nce [paKTr.rqecKr4e 3

AHalrag curyaqufr (nce npaxu4qecKr{e 3aH.rrr

Ilpuueueuue I4MLITaIII4oHHIIX ruo4elefi (uparruvecrue zaux.rufi ro pipAenaMr 3, 4:
na6oparopHbre 3aHrrrlrr no pa3Ae rrat,r 3, 4);

IIPOMEXyT OrrHOrZ arrn cTAIII,I 14

I4 YTIEEHO-METONI4IIECKOE OEEC
CTYNEHTOB.

u) Bonpocu x pefimwu?-KoHmporn
.7 centecmp,
Peitmunz-xoumponu I
[,3anuuure ypaBHeHue Ans. uocrofi N4oHox

HarrpaBneFruu op'ta fr.
lZ3arrumure yparlHeHr4e Anr uocrofi luueftuo

pacnpocrpaHqroueiic.f, B HanpaBneH:avr ocr z (oan



3. 3aluruure ypaBHeHVe Ans. uocxofi MoHoxpoMarrdrfecKofi BoJrHrr,
pacrpocrpanmorqeircx B HalpaBJreHr4lr ocn z (o4uonepfibrii cnirqal;.

4. I(axoft napar\4erp oJreKTpoMafHr4THoro rroJrr rocly+eH rnf, or(cnepu HTAJIbHOfO
B Cnyqae oflTr,rqecKofo A]rana3oHa AnuH eo"rtrt?

5" Itaxoso ycnoBr{e KBa3r.rMoHoxpoMarr4qHocrrd B

TpraKToBarb Bo BpeMeHnoft o6nacru?

6. Wzo6pazure rrpocrpaHcrBeHHoe pacnpeAeJreHr,te BeKropoB E
z.nonrpr43 oBasnoft B oJrHe, pacflpocrpansroueft cs BAoJrb ocrd

L C{oprvrynupyftre ilpr4Hrlr4rr cynepn03r4qr{u nn1
,{14 aIIa30Ha.

8. 3lexrpoMarH:aTHafl, BoJrHa B BaKyyMe rrBJrrercfl [oleper{Hofi. Itarc Brr
9. Hro raKoe Kpr.rBar Br.rAHocrrr qeroBer{ecKoro rrasa?
10. llpr.r BbrrroJrHeHr.rpr KaKr4x ycnonuft nonnosofi $po"r ,ra:e

crrr4Tarbc.fi nlocruu? Orser no.rlcHrrre.
I 1, llpra BbrrrormeHrra KaKvx yclonufi nomrosoft Spour na3epH

cr{r4Tarbcr c$epauecruu? Orner lorcHr,rre.
Peilmuuz-xonmpono 2
l. Lrzo6pazure na c0epe llyanxape roqKy, coorBorcrByrouyrc ron I'I3CIBAHHOI TIO JIEBOMY

gnJllrncy BoJrHe c orHorxeHr4eM oproroHaJrbHbrx aMrrnuTy.q ot/. 
=3/ o''

6=rl6.IIpuutrrSo=1.
nrou Sas Me)KlIy Hr4Mt4

pI43oBaHrrofi no xpyry w"

.racroruofi o6n IdrlKAK

0nperAeJreHr{t

efO MolI(HO

fayocoBa

fayc,coBa

2, wzo6pazure Ha c0epe flyanxape roqKy, coorBercrByroqyrc rroJrt gosannofi
sNNI4NCY BOJIHE C OTHOIIIEHI,ICM OPTOIOHULIII,HbIX AMIINI,IT]YA A, I A, = 2 g euroM 0a3
6 = tr l4.ITpuurrrr S'n = 1 .

3. zso6pa:ure na csepe flyaHrcape ror{Ky, coorBeircrByrouyro nr4

sJreKTpOMarH

BO+Hbr, nolspr,r3oBa

IIon
yfn

14HerranefrHo*

bIX EOJIH OI]TilI{CCKO|O

notruuaere?

rlyqKa Mo]r(eT

IlyrlKet MolKeT

BorIHe e4rauu.rnoft HHTeHcr4BHocru ( So = 1 ), nerrop E xoropofi HaKJroH

a6cqucc.
4. Brnuclure rrapaMerpbr

flpururr So = 1.

5. Brr.{ucrrrre napaMerprr Croxca Arnl
flpuurrr So = 1.

uocxofi BoJrHbr, [onspr43o

t

no IIpaBOM)/

Me)r(lly Frr4Ma

HO - nonqpu:lonaHHoli

rroA yfnoM l3jio x ocrz

oii no npanoMy Kpyry,

HOII IIO neBoMy r(pyr')i.

nocuuaemlut e,r(uuulIeli

. Haiftu Bbrpar(eHr4e AJII

Me:)r(Ay 6o-urruofi ocrrc

z:osaHuoil tro neBoMy
Me;KAy Solrruclfi octro

soeauHoir no JreBoMy

SnJrr{IIca6ommofi ocuo

cr,rJr/ cBera I x'aHdena.
M.

ypaBHeHVe noledasufi

Crorca nr.fl nrocKofi

-1( , ecJrr{ r4croqHr{x: roArrr.rHrercr 3aKoHy llau6epra u lrvreer xpxocrr ,8, B ut se 3aBr4cir{rqyro or
yfna HaonrcAeldl.,'s,.

7. Brl.rzcrlrre flapaMerpr,r Croxca Anq rllrocKofi eorHrr. rurHefiuo prr3oBaHHoif no,n yrJrot\,r
n l3 x fopt43oHTanr,Hofi ocu. llpuurrr 56 == l.

8, I4ro6pasure na csepe flyanxape roqKy, coorBeTcrByloqyrc [on{ nofi uo rpaBoMy

6, cnerrarvrocrrm Klnu I .u2l Ha3oBeM romrufi cperonoft rroroK,
cnerrrqeficr noBepxHocrH B oAHy CTOpOHy, T.e s rerecHHfi yron e)=2

snJrr,rncy BoJrHe c o'rHorxeHzeu tralofi u 6oltruofi oceft b I a =ll2 u vr
3JrJrr4rrca pr ocbro a6oqucc, paBHbrM tr I 4 .lltrtuur:fb s^ = I .

'9. I,Iso6pasure na c$epe llyauxape roqKy, coorBelrcrByrouyrc
3nnr{ncy BoJrHe c orHorrreHraelr ualofi u 6olrnrclft oceft bla=ll2 u
3JrJl4rrca H ocbro a6cgucc, paBHbrM n 13 . [lpuurrr ^\ = |

10.tr4so6pa:Lrre Ha c(fepe llyaurape rorrKy, coorBe1crByrouyrc
3nJrr4ncy BoJrHe C OTHOrrreHzeu lralofi u 6olruroft ocefi 1/3 n vfJroM Me
rz clcbro a6ctyucc, paBHr,rM n l6.lIpuurrrSn = 1 .

1 1. B qeHrpe mapa HaxoAr,rrcfl roqeqHrlfi rrcror{HrirK cBera. r.rMerorrlkl
HafiAprre ocBerrleHHocrr, rroBepxHocrrr (n [nx]), ecnra paAfayc trrapa paneH 0

Peilmunz-xoumponu 3
L Z:o6pasr4Te KJraccrlqecKyro aroMHyro Mo.4enb ToMcona v 3arvru

otl.tuqecKoro 3neKTpoHa.



2. C $ opuy trupy ifu e ycno Brzs r,r3nfreHrzf AB r{x(y
3. I{ar 6rrcrpo r.r3MeHsercr B lpocrpar{crr}e

ALtroIIeM, nO CpaBHeHI4IO C IOCTO.SHFILn{ TIOJIeM 3

4. Vlzty,lvsr Jrr4 Ar4nonb B FrafipaBrreHur.r, repn
o6iocHyftre.

5. Irl:ny.raer Ju4 Ar.rnonb B HanpaBncr.lr4r4, r(

o6,ocuyfi're.
6. llpu BbrrroJrHeHr4tr KaKr4x yclonufi cnpa

r,r3nyqaeMbrx rrnorreM E - Ir|,fi,fu - ,l4ll , fr'= -!fi,R, - rl )l 'i

8. flsrsetcs JrH arounuft Alrnonb nr,rcoKo4o(jporHoft/ Hrr3K
o6ocnyfire.

9. Herr.ly paBHo cpeAHee no gJreKTpr,rqecr(oMy rroJrro 4;rx aHcau6n
Kaxoea cpe4Hrs r,rHTeHcr{BHocrb An.rr roro )Ke aHcarra6rs?

10, Kaxue $zsu.recnrae MexaHr43Mbr npLrBoAqr r( yrur4ppHr4ro crreKTpaJrbH
4 cenecmp.
Pefimunz-xonmpono I
l. 3anuurure Br,rpalr(eHr.re AJrr ecrecrBeFrHo - ymvpertrH ofr, luuuu.
2. qerrr onpe,qenrercr crreKTpanbHaf, rrrrlpr4Ha Ha rlonoBr4He B

yrrrr4peHHoit ttuuuu?
3. cpannure no ilop-rrrKy Ben[quHbr ecreorBeHHylp rr AorrnepoBc

3nex:Tpuqecroe nole) ra

rrpaB rpofixy.
cucreirloi.i!) Orne'r

CHIvIIJX OCqUllx'r OpOn?

llu;Hufr?

Anq ecTecTBer{HO

nrr4puHbr tuuuit Sllx
oAHOfO r,r Tofo x(e aToMa,

4. BosvoNHo Iarb ecrgcrBeHHo - ytxkl
5. Karona $u eJrbuoro yurupeuul?
6. Karofi sLrA orrlorueurlq?
7. cQopuynzpyfire ocHoBHoe orJrr4qr4e oAHopoAHorq yrrr4peHr.rs or HeqnHoproAHoro"
8, IloxaNIare, qro oprofoHilJlbHo - nonfipr.r3oBaHHbre cBeroBbre BoJrHbr {re Nrrtep6epupy}ol.
9. Kaxonrr ycnoBl{s ocyluecrBneHlrs cra.rlrrouapnofi lnrepSepeuqaounpfi raplznrr?
10. B uHr.p6tpot.rpe MafixerrbcoHa 

"' ."nj ;;rl;;;;;ill"""1;".].1,.t.r He yAanocr,
^ 

a tla

I l. 9ro o3Haqaer Spasa: <I,lHrepfrepoMerp HacrpoeH ua 6ecxoHeqHo rrirr4po(:yro ronocy roJrocbr
rouequoft urupuuu?>.

Pefimuruz-xoumponu 2reumuH.z-r{oHmpoJxb z
1. Ha roHKyro nneHKy (n=1,33) na4aer napannelfusrfi ny.ror 6en Vrol na.[eun.s

e '= 52o. llprz raroft Tonrrlr4He rrJreHKu 3epKaJrbHo orparxennufi yAeT HaI,IoOJree cr4Jrbrjo
oKlpalreH n xerrtrfi qner ( )" = 0,60urcu)?

Hurir rcoHryp nnnun?

vn,acBeTc4.nuHofr

cTeI(Jro IIOr( pr,rBaroT

OKa3 ialleJlb ilpeJIOrMIrerrI4t

o6enx lc,nepxuocrefi

Utl .2,?

".2. Haircu ML{Hr4ManbHyro ronqr4Hy rrJreHKH c norcasadeneM rrpenoMJreH g n=:t1,33, npu tco'ropofi
Iruuofi 4 =0,64urcucBeT c InHHok BoJrHbr 4 =0,64urcu HcrrbrTblBaer rraa(cnltalrgoe

BoJrHbr 4 = 0,40urcu He orpaxaercfl coBcelr. Vror ua4elrur cBera paneu 3
'.\. fitt yMeHbrxeHr.rf, rrorepr, cBera r,r3-3a orpaxerrur er noBepxHocrr4

Tor{Kr4rvr cJroeM BelllecrBa c noKa3areneM rrpeJroMJreHzr 1;l = Ji. , r/te n -
creKJra. B srou cnyqae aMnnr4TyAbr cBeroBbrx xole6asufi, orpa)KeHHbrx
Tar(ofo clor, 6yAyT oAr4HaKOBbrMr4. flpz xarcoii Tonrqr4Hg 3TO|O CrOS Or lbHafl CilOCOOHOCTI)
creKJra B HarrpaBneFrr4r.r HopMaJrr'r 6yler paBHa HyJrlo Anff qBera c 4luuoft

B orpaxeHHoM cBere na6lroAaror clrcreN4y r.r

Melr(Ay coceAHl,rMr4 'reMHbrMr,r flonocaMr,r Lx ,= 0,2I

4' cner c r,'ounoit BoJrHbr 1.=0,55urcu rral'aer HopM4nbHo Ha noBepxH CTCKJISHHOIO I(IHHA,



5. EcnrE B cxel{e rznrep(fepoMerpa Mafirelr
Irrr4)r(ercfl TaroKe BrrpaBo, ro uurepQepeHrlr,roHHbr
BreBo (uenyxHoe 3arrepKHyrs). floueruy?

6, I4ureptpepor\4erp Maiirelrcosa ocBeutaer
I4zo6pazwre (ravecrBeHHo) Br,rl znreptfepeH
uurepQepor\{erpa.

7. OqeHure MaKcr4ManbHoe paccrosHr4e,
I\{erponorfiqecKoM uurepQepoMerpe Mafimem,co
H'e - Ne Jril3epoM ()" = 632.8uu) r.r3ryqarcqr
H3JryqeHr,rr &-t :100 Mfu.

8, floKaxrure, sro rrnoulaAr4 3oH (rpeue,n
rrpaltruqecKu paBHbr. Vrca"saH[e : nJrorlalb csepu.r
r -pa4ryc c$eprr, h -sr,tcotacefMeHTa.

9. Ha pr4cyHKe noKa3aHa cxeMa pefrpaxro
rrpreJroMJreHrrr npo:lpaqHbrx cpeA. 3Aecr S - ys
)" = 0,589urcM, I u 2 - KroBerbr Aluuofi / = 10,0
uurepQepupyer Ha oKpaHe 3. B naqane s o6
lprenoMneHvrfl. n =I,000277.flocle 3aMeHbr Bo:in

BBepx rro oKpaHy na N = 17 noloc. Onpe4elurt
l0.B raurep$epoMerpe Mafirelrcosa npu flocrynareJrbHoM ABr4)KqHr4r4 oAHoro r,r:3 :]epKaJJ

Br4AHocrb zurepcpepeHqr.rouuofr Kaprr4r{r;r [pr4 ero o0BeueHr4r4 Ay6retol,r Harpvl
(2t=5890A,4=5896A) tepuop{}IecKa 'yMeHlrxanac4 ao 0. O6rqcHr.r{r $urrnvecKyro rpr4po/{y
eS@exra u uairru nepeMeuleHrre 3epKana Melr(Ay AuyM,
nn rep(f epen{zonnoft Kaprr.rHr,r.

11.[na unrepftepoMerpa Oa6pz - flepo c 6a:ofi d=2,5cu onpe

HbIIvI14. IdCIIE3HOI]eHI]'IMII

ulr:: a) uaxclatvra.nr,grtil
rrop.sAoK uurepsepeHrlt4r4 ilrrfl cBera c 4rraHoft BoJrHbr )"=O.5urcu: 6) o6ilacrl cso6oAsofi
Avcfiepclz-ll' Alg rofi )Ke AJrI,rHLr BoJIHbr.

l2.LlmepSepoMerp Qa6pw - llepo ocBerrraerca raybconuM ryrrKoM
caN4 HHrepsepovre'rp HaxoArrrcr s AanbHeft 3OHe rryyKa. By4er lr,r H
uHreprfepeHrlr4oHFrar Kaprr4Ha B Br4Ie xoleu? Olner o6oquyfire.

Peitmunz-xoumltonu 3
l. Ha 4rzQpaxrlr4oHHyro perxerxy rraAaer HopManbHo BoJrHa c Arnsofi

3roN{ yfon 4u(fpar<qur Bo BTopoM rropflAKe e, = 45o . Or{pe4elurb yron A
lopsAKe AJr{ IJrr4HE,r BoJrHbr ),. = 0.5 tttn .

e - Ne rra3epa, [puqer\4

rtst )., = 0.65ltrn,. Ilpa

2. flpu nopuaJrr)HoM ilal.ettpr cBera ua 4ra0paxurroHHyro perxerKy
cp ,= 35o Au|parl4pylor BoJrHr,r " ),, = 0.631tm v. )z = 0.421m, rpr4
MaKcr4MaJrr,nrrft nopa4oK B crreKTpe m = 5. Oupeaenrarr irepuo.4 peurerKr{,

3. Onpe4enurb Anr4Hy BoJrHbr I MoHoxpoMarr.rqeoKoro cBera, Ho
pernerKy c rrepr.roAoM d =2.2pm, ecJrr4 lron fup Mexny HanpaBneHnflvru

BTopofo noprAKoB OOCTaBJTTeT

4. Cner c nlzuofi BoJrHbr

I 50.

).=0,53pm HopManbHO naAaer

IaTbcr xapaKTepHaf,

paKuau (Pu B 'rperbe\4

IITO IICJA yfnoM

ilnfl nropol4 BoJrHbr

bIIrC IIaAaIOUet'O Fra

a MaICCI,IMylyttrl tle;puOfO 14

, nepuoA rcoropofi

o6pasyerct MaKcr4MyM

, [epuoA rcoropofr

oopa3yeTcn MaKcr4MyM

IIaTpHf, c

lleIIreTr(r.r

HA

d.=l.Sltm. onpelenr.rrb yfon (p c HopwaJrbro K peureirre, rroA Koropbl
r{ardo onbrrlef o nopsAKa.

:5. Cser c Aluuofi BoJrHbr 2=0.53/-m noA yfnoM ,9 + 60n

d ==1.5/tm. Onpegeru{rb yron e c Hopvrurbro K pemeEKe,

nau6oltuero nopf,AKa.

rraAaeT Ha

IIOA KoTOp

Ay6nera
t5. B Qorcamsoli nrocKocrr,r crreKTporpa0a 6un rollyue" orreKTp )Ke

I]apaMeTpbr



7. Onpe4elrzrb AJrrlHy BoJrrrbr cner(rpanbH
4u(rparqzoHuofi penrerrofi B cneKTpe rperber
), = 486.IHu s cnercrpe rrerBeprofo tropr;1Ka.

8. Crfopuylnpyftre r(paeBbre ycnoBr.rr ttupxr
( orrrr4rrecKoro npu6luxrenuq>?

9. Kaxyo pa3perxarcuyrc cr{Jry Aon}r(eH r,rMelrb

Ay6nera vurpvfl (4 = 589.0uu, l, = 589.6uu).
qu:cro urrpr,rxoB 1y',n,,, y Ar,r$paxuzonnoft perue

pa3peuana eror gy6ler?
1 0, I4:Meuqercfl .rrr4 pa3pemalo u\afl, cvna Auhpa

cBera Ha 3Ty pelrerry? (Orner no-acuurr).
I 1. C$opr'nynupyfire nperrMyuecrBa rf ason

cpaBHeHr4r4 C aMnnr,rTyAH brMr.r perueTKaMr,r, p a6 ora
1' D,,12. Bu lonyrraele ronofpaMMy ManeHbroro 3e ubHo - orpaxaroilIefo napr{(:a B cxeMe JIeilTa _

vrrarnrEexca. Hapucyitre KaqecrBeHlro Bt4A rloqep uzr Soroel,rynbcvu.
6) eonpocot K eK3aMeHy
3 cemecmp:
L Ypaeneuug l\4aKceerua (o6ql.ri4 ctryuaft u n nanyyrrai:).
2. Bornosoe ypaBHeHr{e. Brrsol Lr3 ypaBrreHafi MarcBella.
3. fapnaonuqecKrae BoJrHbr. vpanHeuzr BoJrH: l'rtocKas; c$epuuecxaa.
4. 3nercrpoMafHr{THar rrp[poAa cBeror]brx EroJrH r4 pe gKcneplrMe

orrbrrax fepqa.
5,I4snyvenue peanbHbrx r4croqHr{KoB. Mo4yrzpoBaHr+bre norHrr. cryr

BOJIHbI.

6, fayccon ryqorc, xax saxHefiruufi run na3epHbrx rryqKoB, ceoficrsa ra
7. CnexrpanbHoe pa3no)r(eHr4e B otrrraKe. llpuuql.rrr cydepnoazqzu.
8. flonxpu:arlr4f, cBera. flouepeuHocrr, cnerosofi BorHbr s ceo6oAuola
9. cocrosnus, ila nflprgarJr4r4 nrocxoft MoHoxpoMaruqecrofi BoJrHbr.

rurHefi sag rroJrf,pr43arluu.
10. llapauerpu Croxca.
1 1. C$epa flyauxape.
12. florox DHeprr4r4 s cseroeofi BoJrHe. tr4nreHcusnocril csera.
13, 3ueprur, MotlHocrb, r4HTeHcr4BHocrb cBeroBbrx rr\4qKoB r4

I 4. OcnoeHbre rroHrrr4x Sorotrerpzn.
15. Arorrl KaK gJreMeHrapuufi ucror{Hr4K cBera,
1 6, Penenne 3aAaqu o6 u:nyren vu Kraccu-rrecKof o ar1val Ar,rnons.
1 7, f aprraonrrqecKr4e xore6anus Ar.rrors. llonsas nnoulHocm r43nvqeHuq
I 8. PaauauuoHHoe 3aryxaHr,re.
I9. Irl:nyveHrre aHcaM6rq ocqrarnrropoB, Cnexrp uslj,renrar.
".20. Yruupeuue crreKTpaJrbHbrx luttuit: ecrecrBeHHoe. .ron

lrMrryn

)e rroATBeplr:AeHHe B

) - Mo4ynr4poBaHllrrre

Bbrx [yqKoB.

Be.

JI14.n'II4qeCKa.:[. KpyfoBarr,

H OTOJIKHOB!I'IENbHOC

ocqliJrnrTop0M.

sKCnepr.rMeHT,

yrnr4peHr4e,

.2 I . floHsrrze o.qHopoAHoro 14 HeoAHopoAFroro yrllrpeHl,rr.

.zl. rluueftur,rfi ocquusrop B noJre cBeroBofi B,orHsr. florttouteHze c

.22. llornoqeHlre cBera aucau6leu ocrlr4.rxJr{Topon. 3ar{on Eyrepa.
'.23. LrurepSepeHrrar cBera. onrrr loura KaK rrepBbrft unrep0epeHuuoHH
|24 . Y closue Bo3ut4 KHoBeHrrr znrep$epeuquouHoft KapTr4Hbr.
'.2.5. I,Iurepfreporr,rerp Maftxelrcosa, Irlurep$eplHqral r\'oHox

uH repf epoMerpe Mafi xelrcoua. Flacrpoft xu zHrep t|lep o4irerpa.
26. flonocsr paBnofo HaKJroHa r.r noJrocbr pannofi ToJrrrlt4Hbr.
|17 . I4urep$epeHrlr.rr HeMoHoxpoMarrrr{ecKofo cBera.
2 8. flon srlre Br4AHocrr.r znrepSepeHquon nofi Kaprr4Hbl.
1Z 9. I4nrep$epeHrltrfl clyuaft nofi cneroeoii BoJrHbr.
.) 0. IrlurepQepeHrlufl cBera or nporfl xeHHofo Lrcror{HlrKa.
.l 1. flousrpre Bper\4eHHofi u upocrpaHcrBeFrHofi rorepeHrFrocrr4 cBera.
.l 2. MuoronyqeBas uurep$epeHrrr4.fl .

aTI4qeCKI,IX Brf,IH



33. IzlurepQepo\{erp Oa6pra - llepo. (Doprvryna D
34, lu$parc{ur cBera. Pont 4ra(fpar(ur4or{Hbrx o
35. flprznqun frcfireuca - (Dpeuels. 3osu Opeu
36, llpuuqun Ea6uue.,I{otoluureJrbnbre oKpzrr{
36. Pacxo4r.rMocrb cBeroBbrx [yr{KoB B cBere,qr4
3 7 . [u[p aKrI[oHH a.s o rIeHKa r\4 r{ HuM aJrbH of o p ir:
3 8. I(onnqecrBeHHoe peruer{rre 4u$parcquoHHoft
39. fpanuvHbre ycJroBnr KupxroSa. fiu$parcqzo
40. [uQpaKrlrrr Ha repuoAr,rqecKr{x crpyKrypax.
4 ceuecmp:
l . llprruoyroJrbHalr aMnnrrryAHas perxerKa,
2. CnercrpanbHoe onr4caHr4e rrpocrpaucreeuHclft
3. Jluusa - orrrlrqecKuft greNaeHT, Br,rrloJrnrrorqu
4 . T eopux S oprra aponaHlrfl onrrzrrecKoro ra:o6pa
5. [uQpaxuzq (tpayuro$epa, KaK rrpocrpaHcrBe
6. P a:peruaro uIaE cr4lra o [Tr.rqecKr4x upubiopoe,.
7. fpauuvubre ycnoBr4s.1^nfl, rroJr.rr Ha rpaHr4rle pa3
8 . f e o rvrerpv.rr orB alr(e :uvrfl. vr npen oMneH r4.rr.

9. (Dopnaynrr @peuelr. Yrol Eprocrepa.
10. Oasosrre coorHotrreH:zs, Ha rpaHr.rue pzBAena
I l. Orpa>xeHlre cBera npr4 HopManEHoM rraAerrrar4
12. llpocnerJreHne orrrr4Kra tr Ar4gneKTpkrr{ecKr4e 3

13, flolHoe BHyrpeHHe orpalKeHrre. Llccle
orpalr(eHHoft eornr,r.

14. Onzcaurze qBreHrrfi Ha fpaHr,rue Merarrr4qe
15. Mo,4enr culorunoft cpeAbr. VpanHeurzr M
I 6. KraccraqecKar Jlopenuesc xatl ocgwnrsrop
17. flucnepaufl.vr rrornorrreHr4e cBera s rr4HefiH
1 8. HopnranbHas. a aHopManbH as, ilvcrepcufl,.
19. PacnpocrpaHeHlre cBeroBoro r.rMrrynbca B

cKopocrr{ cBera. (Dopuyna Psres,
20. Crpyrrypa cBeroBofi sorHrr B aHr43o,rporrFr
21 . MarcpuaJrbFroe ypaBHeHve aHr43orpo[Hofi c
22. KtaccuQ uxaqza Kprlcrannr4qecKlrx cper.
23. Co6crseHHbre cocrorHlrr nonrpr43all uu cBe
24 . Bt [auc rreHue cKop o crr4 pacnp o crpaFr eHr.r.{ H
25. [nofinoe lyr]enperoMneHue Ha rpaHarle c a
26. flonyveHr4e ilonrprr3oBaHHofo cBera. (nonr
27, Auatuz [onrpr43oBaHHoro cBera. (rcpucra-rr
28 . VIcxy ccrBeHHa.rr aHr43orponrar. (e$ 

@ exru K
29, OpeueneBcKztq reop[s onrvrrecKofi arcrIaeu
3 0. MarnzrHoe BparueHue rrJrocKocrr4 rroJrflppr:l
31, 3aaaqa pacceflHufl cBera MvKpoqacrr4rlaMu (
32. MonexynrpHoe (Peneencxoe) paccernue cn
33. Korvr6uHarll4oHHoe r4 MaHAeJrr,Irrr oe paccesHpre oBera.
.34. CnexrpocKorru{ rorra6nnaquoHHor
e) eonpocot K csJvrocmoflmenbHoil pa6
.3 cenecmp:
L llpuuqzu cynepno3rarlkrr4 B onrr,rKe rnacr.rl llpr.rHrlr4rr cynepno3r{rlkrr4 B onTr,rKe rnacr.r
12. Bonnosoft Sponr - 3ro ...;
.1. flnocxaq MoHoxpoMarr4qecKaf, BoJrHa -- g
4. C$eplrvecKaq MoHoxpoMarr,rqecKar BorH
5. Vpanueur{e Ans uoclcofi MoHoxpoMarr.rq
t5. B cso6olHoM llpocrpaHcrBe oJreKrpoMi)r



7 . flpanax ilonqpr43arluq coorBercrByer BoJrHe, AJtr KqTepo lt ttpu
r< na6ruo4arenro .. ";

8. IlauSonee o6qzft Br.rA rronrpv3ar\uu oBeroBoro ny[rKa .... OH
n8paMeTpaMr4.. .;

9.Kpyronar (qupnynrpHax) 
''onrpu3arlrrr 

sBJrflercs rracrHbrM
3JrJrr.rrrrr.rqecxofi z xapaKTepr43yercfl . . . ;

10.rluneftnas roJrflpwarlr4s rpeAcraBJr{er co6oft npocrefturuft cJr

20. B aamuefi sclHe rayccoB [yr{oK t4M

21. B 6.rm>tcHefi goHe fayccoB nyqoK r,r

22. Vlzo6pwarb cxeMy uHrepQeporvrer
23 . Y ciloeue cyilIecrBo BaH:afl zurep$e
23.Bulnocrr uu'rep$epeHrlrroHHofi xapruurr onucrnaBrcr $opuynoii
24. Bpew KofepeHTHocrr4 cBera - oro napaMerp, onpqAerqeN{rrfi crer

cocTo.rlHr'rt, npl4 KOTOpOM . . .;
I 1,B oIITr,rKe ocHoBHEIe BeJrrrqI,IHbI, xapaK

oilI{CaHlrr{ - 3TO ...;
l2,B onrure ocuosHofi eerr4qr.rHofi, xapaKrepu

..,;
l3 " Znrencr4BHocrb cBeroBoro rroJrf, - oro . . .:
14" Kpunar Br4AHocrr4 r{eJroBeqecKoro lJra3a

Anr4HaM BoJrH H r.rMeer cne.4yroulrit sury (npuuepu
I 5. floxoxrqut ctr ulu paBHoMepHo 4eurxyrqzfi
16. EcrecrseHHar (patuauw.ouHar) rrruprlHa cr
I 7. [ounepoBcKo e yuapeHr,re crreKTpaJr[,]nofi :r
I 8. CronxoHoBrrreJrbHoe yuprpeHr4e crreKTpan b

19. Cpegnee nole/ cpeAH.rrr r4HTeHcr4Br{ocrb
paBHa;

pacII FII4I,I OT I{CTOTIHI4KA

Pld:i5tg1a" cnel:)/r0rqr{Mr4

Br4,(OM rrOnflpr.n3at]lIu

qav nonflpv3arluoHrrofo

V.

V.

uuoHnoft peurerrz.

25.llprauqurfrcftreuca-Kap $oprr,rynrzpyer,cscreAyrouunao6par$ir,r:
26'Hucto (Dpenenr tBirqerc eftlreii xapaKrepr4lrzxofi ausparcuu{ r rc,Ka3brBaer,

pe:lynbraT ToJrbKo B cnyqae;
4 cemecmp
1 ' [arr' o[pereneH."e noHfl"rvs. " I'aJrr'Hfl.fl," 3oHa B 4z$paxquouuofi reol
2. [am olpeAeJreHr4e rroH.rrrrlq "6ruNHqif," 3oHa n 4r.r$paxqzonuoit reo
3' /lau olpeAeJreHrre rroHrrr,r.a "yrrronar Ar.rclepcr4fl 4rafi parquonHofi TIIETIIIU.

27. fiu$paKrlrroHHar AnrrHa - 3ro Anr4H a )1rryu ro,ropofi ...;
28. fpanuqHble ycroBl4s KupxroQa .sBrsro'rc , npulsrr zrreJrbHbrMrz. onra Aaror npau,u.nururZ

13,CQopuynupyfire rpaHrrrHbre ycnoBr4s An
[nr3qKgft fpaHr4rle pa3Aena AByx cpeA.

I4. C@opuynrapyfire fpaHr.rqHbre ycnoBr{, Anf,
fpErHr4r_le pa3Aena Arlyx cpeA.

4. flars onpeAerreHr.re noH.rrrr,rx "pa3peruarcu€g cuoco{juocrr (cuna) 4r.r
5, r{eu onpeleJr.rrercr pa3peuarcqar cnoco6nocrr udrpocrota?
,6. tleu onpeAeJr.f, ercr pa3perxalouas cnoco6uocrr re"tecrola?
'7 . Jlu:aeituar orlrr{qecKa.f, cpeAa - 3To cpeAa, IJrrs. xoropofr ,..
i8. lacnepcur otrrr.rlrecroft cpe4tr - sro. " ,.

'). larr onpeAereHvre rro:aflTLrfl, <Qasonar cKopocrr4 cBpra).
I 0. [arr olpeAereHue roHsrr4s (rpyntrorrafl cr(opocrr{ cBera).
I I . [arr olpeAe"rreurre rroH.rrrr4s "HopMar[,H ar-" gucnepann.
12. [\ars onpenerleHl,Ie [oHsrLIq "aHoMarb,Hag" nrzr:nenhuq

[ 5. llongrrae "yror Eprocrepa".
I 6. flon"qrue "[oJrHoe BHyrpeHHee orpaxeuue',.
1 7, lars onpeAeneHr{e noHqrr4fi " rasorpor rnas." Lt " anusbtponHa.a " cpega.
[8. Ouru.recKar ocb Kpr4 craJrJra - sro .. ...
[9. fraeHas nJrocKocrb B aHr,r3orponHofi cpe4e - g,ro . . ..

"20.flnt 
olpereneHue noHrrrufi orHoocFrofo 14 AByocHefo Kpr4cranJ]a.



2l. O6smnoBeHr{ar BoJrHa B olr{oocHor{ Kpr4cra
22. lleolt txHoBeHHar BoJrHa B oAlroocHotv{ r(puc

23 . Llzo6pasr4r6 fra pr4cyr{Ke 83 ar4MHyru op}reHT
Hero6HKHoseHHofi JtoJrHe,

24,Hro raKoe (ronspr.r3arop>? flpune4rlre
onrrr,r'{ecKoro ycrpofi crna.

25. r{ro rar(oe <r{erneprr/ nolynonHoBafl rr
pe anrd3 arlr4r.r IaH Ho ro orrrrdr{ecKo ro ycrp o ft crn a.

26.Hro rar(oe <oQQexr Oapa4er>?
27 . fiaftre oilpeAeneHr4e iloH.srlr.a "ynpylcle " pac
28. fiafire onpeAeneHue rloH{THq "Heynpyroe,'
29, llpun\unu (popuzpoBaHr{s uso6paxeuufi ,

30. flpnnquu frcfireuca n rpopnaynl4poBKe KrapxroQa. flrrsparqu" ou.t"!no KorepeHrrrofo cBera.v\l,@. l{frwpa^+{1lz aclv r1r.lrl\J r\uI ('p(iH Ltl(
3 t.Ilpe4craBJreHr.re o ronorpa$uu. Mero,(br co3A€r.Hr{q rororpaduqecru>t uso6parxeuufi.
3 2, Mexanu3M MarHr4THoro BparqeHrrr nJrocKocrr4 nonflp 

^ 
ruu i,

3 3. KnacczqecKarr reopur v3nyr{eHr4r 14 rrornoilIeHzr.
3 4. Korra6unarluoHHoe pacceqHr4e cBera

z) Te"wut w gadauun xyfucoeux pa6om:
4 cemecmp.
Teua l. ocnonnrre Qr.rruuecrcrre 3aKoHoMepHocrrr 4 rrpaKTrrqecKoe

I{ [rpeJroMJreHus urocKlrx BoJrH.
3adauue
1 ) rcaxo nsr ocHo B H bre cno fi crea r4 xapaKTep vctuKLr gneKTpoM arHr{THbrx
2) xax nonyqarorcs 3aKoHbr orpax(eHr4r r.r [poxox(AeHprs rrJrocKr{x

nrocxofi rpaHr.rrlbr pa3Aena Ar{gneKTpr4r{ecK vrx cpel;
3) arrnecru $opuynu (Dpenenx;

4) paccnrorperr e00errbr, cBs3anHbre c pac[peAeneHveM oHeprr4r4
rp aHpluy p a3Aena B o JrHbr Lr no nflpv3arllr o HHE,re e{r $ erru ;

5) rcar<rae ycrpoficrna rraoryr 6urr, oo3AaHhr Anfl Idcrronb3oBaHr,rt
IIpaKTr.rKe.

Teua 2. PacnpocrpaHeHue TE-eoJrrr B cJroltcrr,rx cpgAax.
.3adauue

ctIoJilL3OBaHUe oTpalKeHnfl

MAIHI4]'HbIX BOIH Anq

ua4arorqeii lril lrJrocryrc)

rrx e$rlexron Ha

I ) xaxonrr ocHoBHbre csofi crna r4 xapaKTep vcrtrKu grrelcrpoMarHr.rrHbrx B".2) KaK nonr{eHr,r ocHoBHbre guQ$epeuqua*Arre ypaBHeHHr,
onpeAengrcIlllre B3ar.rMo4eftcr:nue rrJrocKr4x 3JreKTpoMa.rrfurnrx BOJIH Ha

Pacnp o crp aHeHrre rrJrocKr{x B o JrH B Kpl{craJrJrrrqecKrrx cp eAax.
lJadauue
.[) xaxrae cpeAbr Ha3brBarorcr aHr43orporrHhrMH, Karl:oBa 1ax xnaccu$uxaq
2) xarue cyulecrByror MeroAbr aHurusaBoJrH B aHr{3orponHbrx cpeAax;
J J paccMorperb pa3nr{qHbre Bapr4aHTbr rro JryqeHr4_f, Ar4cnepcr4 oHHbIX ypaB

onrzcbrBaroul14e

Jrocru4x rpaHr4llilx

i!l

3aKOHBI,

pa3Aena
iiitArr3neKTpHqecKr.rx cpeA ;

.3 ) xar BbrBoArrc.[ BbrpaxeHr4 s, Anfl. 3JreMeHToB xapaKTepr.rcrzqecxofi u ubr cJror4crofi crpe4rr;

1) raronu ocHoBr{bre ceoftcrea oneKTpoMarHr,r.rHor.o roJrfl, MeroAbr orluc
|2) KaK rroJryqieHbr ocHoBHbre au$@epenuuar"ti"r" ypaBHeHr.rs,

ON]PEAENf,IOIIII4E B3AI.IMO4CfiCTNUE UIOCKLIX 3NCKTPOMAIHI,ITHbIX BOJITI HA
III4sneKTpprqecKu x cpeA;

.r/ KaK BbrBorrrcrr Bbrpalr(eHr4fl. r|rs.3JreMer{ToB xapaKTepncru.recxoii N4
,4 \ -^ -. ,,,,.-

r4rlr,r cJror,rcrofi ctrle 4tr ;
4) nonyuurb BbrpaxeH's. Anfl aMrurr4ryA orpaxeHHofi rl nporue4ruefi cr b cJror{cTyro cpeAy BonH;
li) xarue ycrpoficrna co3AaHbr An.s uc[onb3oBaHrlfl ucc[reAyerr,mrx B Ha [paKTI4r(e.
|Teua 4. PacnpocrpaueH\re oJreKTpoMarHlrrubrx BoJrH B aHII3OTpOIIHr,rx

cJrroprcTyro cpeAy BoJrH;

oB Ha [paKTr4r(e,

HLIS, 14 AHAJII4:]A 3]'I4X

onr{cbrBarcttlHe

FIIIX lpalFrr,Iqax

14 xap aKTep uc'r'MrKlr ;

i r_-

noler,i;
3aI(()H t)I1

pa3Ae.rra

!;i

cpeAax.

eHvIut;



4) nax [onyr{eHo ypaBI{eHI,Ie @peuell AJT.f, aHr43orrpo[trbrx a Hernporpo4Hbrx r(prreraJrJ]or];
5) 4arr Kar{ecrBeHrrr,rfi aua-nras nonyqeHHbrx nrrpaxeHlafi .

7- e n a 5, Onruqecrcue cn o iicrBa Kpr{craJrJr o r}.
3adauue
l) naxrae cperbl l{a3blBalorc.l aHl43orporlrlblMr4, raron{ ux rcraccusraraqJza u }lapaKTel)vrcTVKLr:
2) rcaxue cyqecrByror MeroAbr aHaJrLr3aEoJrH B ariu3oTponHbrx cpeAax;
3) paccrraorperb pa3nllqHble Bap[aIITbI rroJryqeHrirf,,qr{pnepcuoHHbrx ypqnneuufi, B ToM !;{cre, 1 tyni

o!(HoocHbrx r(pr4cTzrnnoB ;

4) xax rroJr]qeHOr ypaBHeHr4e (Dpeuenr AJrr oAlroocHbrx Kpr4crzrnnoB;
5) 4arr KarrecrBeHHtrfi anarvs nonyqeHrrbrx BbrpaxeHl{ft.
T'eua 6, Ocnonrr reoMerpr{qecrcoft orrrrrnrr. Ilpu6,rruxeHue oqeHr)
3adauue
I ) n .rervr cocrolrr npu6uraNeHr.re reoMerp[.{ecroii onrhKu;
2) rcar [onyqeHo ypaBHeHrte efiroHalla, ypaBHeHr{e [epeHoca, B r{eM

BOJIH.

tpusuuecl:ufi cltrrcn;
3) uonyvurr Soprr,rynu rn.s r4HTeHcr4BHocrt4 B paMr(ax feoMerpr.rqecxofi IITI4KH;
4) cQ oprvrynr4pogarb rparrv rlbr [pvMeHuMocrr4 reoMerpuuecxofi orrrr4Krd
Tn,"n 7 If"-^-,L^..Teua 7. LlHrep0epeHrruq AByx MoHoxpoMa'uqecKr.rx BoJrH. croqq

I4T I,IX

BOJIHI6I.
3qdauue
l) n uerra cocTor4r cyulHocrb flBreH:/lflnu.rep(fepeHrluu!
2) npoanaru,r3t4poBarb r,rHrepSepeHrlr{ro AByx MoHexpoMarr4r{ecKr.rx

c pa3nr4r{HbrMr,r cnoco6alru Sopuynuponru

: ': ',,i 'ili

JIH; rrpaBecTr4: rrpur\4epbr,

fpalHpIrIHbIX )/CJXOBHT4 B

AeMoHcrpr{pyroqre sBneHr.re uHrep$epeHrlrrr4;
3) zsy'rurr MeroAbr rr3MepeHlrs An[rHr,r Bo"rrHr,r [r ).1fJroBr,rx pa3Me

vHrep{repeHr1rrvi
OCHOBAHIJE,IC H,A'BJIEHI4I4

4) rcr:u onpeAeneHze crorqtax BoJrH, crfoprr,rynzpoBa,rE nx Qu:uvecrue obobeuHocru.
I'eua 8' flpuueHenrae IrMrIeAaHcHbIx rpaHurr4brx yc.rronufi dn" aHaJrr{3a OTpalKeHuq

,;.3JreKTpoMarHurHt,rX BoJrH or rrpoBoAq[Iux uonepxuodrefr.
3adauue
I ) o3HaKoMr.rrE,ct

sneKTpOAr4HaMr.rKe;

2) uzyuurs loBe,qeHr.re npenoMneHHofo noJrr B cpeAe p 6omlroft npo"ofirrocrbro H y6e,4urrc.a, vro
rroJre Hocrrr xapaKTep nlocroft BoJrHbr, pacilpocrparqrcdefics HopMarbuo t rpauuue DailneJria:

't \ -.^,.3) xax nonyqaercs BbrpaxeHue npu6lwxeHHoro
corlTovT upu6lzxtenue;

4) rpoaHanr43rzpoBarb, B KaKr{x crylrarrx qen
yc.[oBr4q.

Teua 9. .fl ereHue Arrclepcllrr 3JreKTpoMarHrrr
.3adauue

I ) xax nonyqaorcr ypaBHeHr4s gneKTpoMarHr.r,rH
"2) p.nfl onpeAeneHr4r 3aBlrcr4Mocrr4 Ju4gneKr

Al4cnepclzu) u:yrulr perxeHr.re 3a1aril4 o B3ar.rMoAe
cpeAe 3aplp.aMla r{a npr.rMepe [pocrefiureft voA
MOneKyn;

3) rpoaHanv3rlpoBarb perrreHr4e ypaBHeHr4s
onpeAeneHuq BeKlopa o6r,eusofi nloruoc.rr4 rroJr
rcar< Qyurqr4ro rroJrr;

,1) rar 3aBr4cflT rroKa3areJrb npeJroMJreHrax lr xoS.T,' r\4^ .jo,lJyrv)lL uuKiaJilIgJlb uIlcJroMJIeHI4fl I,I KOQ
'Teua 10. PacupocrpaHeHrne BoJrH B cpe

(uoorpounbre rrrporporrHbre cpegrr).
3adauue
I ) xax nonyqarorcs ypaBHeHr,rr sneKTpoMafHr.r:rH
'.L) zanucarc r\dauepr4arrrrrbre ypanHeHns npz y

HarrpqxeHHocTlr gJreKTpr,rqecKofo [ors, v 3neKTpr4rr
-) ) npoananr43krpoBarb 3aBucr4Mocrb qacrorbr or

npo crpaH crs eu Ho fi 4lzcrrcp cvrpr ;



Teua I l. PacnpocrpaHeHrre BoJrH B cpeAax c yqeroM rrp
(ueruporporrHr,re cpeqrr).

3adauue
l) rar rroryqarcTcf, ypaBHeHr4r gner(TpoMarHr,rrHoro rroJrs.[nr cpeA c ilr4
2) sanucatb Marepr.ranbHbre ypaBHeHr,rjd rrplr ycJroBr4r4 HeJror(aJl cBrr3kt Me)rqy nrlxropar{il

HanpDr(eHHOCTr4 3JreKTpr4qecKof o flor.f, r4 3n eKTpr4qecxofi raulyr<Ilulr ;

3) npoaHaru43r4poBarb 3aBlrcrrMocrb qac'r.orbr or BoJrHoBoro BeKToDa B
rlprocrpaHcrneunofi Ar.rcnepcr4r{ ;

4) xax $opnaynnpyercs 3aKoH r43MeHeHr.rjr reH3opa Ar{gneKrpuqecxofi n
BeKTOpa.

Teua I2. Bolnrr B Aucrreprrrpyrcqux cpeAax.
3adauue

pocr:efi uev cJry,qae cna6oiil

l) garr o6qyro xapaKrepucruKy BoJrHoBr,rx rpoqeccoB B Ar4aneprutpyrcqlr4x cpeAax;
2) ucctegoearr ceoficrBa BoJrHoBoro rraKera B Ar4cneprzpyrouefi cpere;
3) paccrr,rorperr o6lacrv HopManurofi u aHoMaJrbrroir, iucnepcuu;
4) laru Kar{ecrB eHHrrfi ananr,r: nonyqeuH lbrx nuparxenlr ft .

Tena I3. MarepzalbHr,Ie ypaBHeHlrs 3.reKTpoMalHI{THoro rroJrs B cpeAax c gucuepcueffi.

I

{ri-i

3adauueSadauue
l) paccrvrorperr o6rqyo xapaKrepr.rcrr4Ky BoJrHoBbrx rSlJ paccMorperb oolqylo xapaKrepllcrr4Ky BoJrHoBbrx rpoqeccoB n cpe4a! c 4urtnepcuefi;
2) garc $opuyrupoBKy Marepr4arrbHbrx ypanuenufi n iucneprr,rpyroqnx pn.ou.*;-) AqLD qruplvrJJr/rpurr^y M.lrspr4aJr_bHblx ylJ'dBHtrHldM B Allcllepfllpyloulux ppg.4a.x;
3) rzccne4onarr cnoficrBa Ar43JreKrpuvecroft [poHHrIreMocrr4 npr,r t -r 4 ;

l) 4arr o6qyro xapaKrepr,rcrr,rKy BoJrHoBbrx npoqerccofl B cperax c 4ucnfpcueii;
2) nony.rurb cBs:lb MexAy Ar.rcnepctaefi z nouorqeH reM;
3 ) nrmecru coolrroureHrzr Kparraepca-Kpo uura;
4) rcrr, KaqecrBeHHrrfi ana:rus rroJryr{eHHbrx nupaxeu4fi.
Teua 1 5. Incuepcnq 3rexTpoMarHr{THr,rx BoJrH B Arf3JrercTprrKax"
3adauue

cooruoureuufr.
Teua 16. PacnpclcrpaHeurre 3JreKTpoMarHulHr,rx eo.[H B aHrr3orponulx cpeAax.
.Sadauue

4) rax $oprr,ryrurpyercfl 3ar(oH r,r3MeHeHr4.rr reH3opa rr{9ner(rpr4qecxofi u
Bercopa,

Op,eHerq;
,1) norcnurb IIoHj[TI4e "HopMarbHble BorHbI" ;

)) r4ccJreAoBarb olrlrrrecKr4e csoficrna KpucrannoB, ollpe4enr.rrr Qu:
< odrtxHoeeHHa.f, ) ra <neo6rrxHoBeHHat ) BoJrHbr.

I) 4arr o6rqee orpereneHr4e Arrclepcpr4 oJreK'poMafHr.lTHbrx BonH;
2) paccMorperb tBJIeHIre Al,Iclepcl4r{ 3neKTpo ,rarrfrarHrrx BoJrH B HenoflflpHbrx 14 nontrprrb]x

Arr3neKTpr,rKax;
3) npoBecrl'I IcaqecreeHHrtft aHaIrv3 Lt Aarb rfr,rstavecryro r,rHTepnperarlurc roJrlrt1s1111sr*

HqAEMOCTI.I O1I BOJIHOBOI.O

ncrneHuofi ,[ucrrepcuu

,j
I t.i

HUI:aeMOCTrr Olt BOJIHOBOIO

.3) npvnecrr4 npflMepbr aHrr3orporrHbrx cpel, Bc
Balr(HocTb yr{eTa flBrreHufl, aHr43OTpOnVV ilpn paccM

Teua I7. PacupocrpaHeHrre [JrocKnx BoJrH E K
.Tadauue

cpeAax, rrp o aH anr43 14p o B arb o co 6 euno c r u ux pac flpo crp aHeHvrfl,;

I) aarr o6rqee onpeAeneHl4e aHl43orpollHbrx cpeL,3a:ilLrcarb MareprranFHbre ypaBHeur4q Arrfl, TaKr4x
cpeA; t\,.

l) larr onpeAeneHl'{e IIoHtrI4s aHl43orporrkrkr,.ianmca'rq Marepr4anrnue yfanHeHlrs AJrfl TaKHX cpeA;
12) onzcarr o6utue 3aKoHoMepHocrLI pacnpocrp aueuis 3neKTpoMarururfilrx BoJrH B aHlr3orporrHbrx

'.1) aa;rr olpegeneHr4e Kpr4crannuqecKux cpeA;

')) onracarr ocobeuuocrl{ pacnpocrpaHeHrlr rtr )cKr4x BoJrH B Kprzcrqnnax, Br,rBecrrr ypaBHeFrr4e

zqecrrzfi cMr,IcJr noHgrdff



Teua 18. MaruuroaKTr{BHbre cpeA[,r. TeHrop qu$rexrpuqecrcoft
IIOCTOSHIIOM MAIHIITIIOM TIOJIE.

3adauue
I ) 4arr olpeAeneHr4e MafHr,rroaKTr4BHbx cpeA;

IIJIA3NIbI B

2 ) r,rccle4o narr csofi crB a r\,rarHuToaKrusHofi ilJra3Mbr B BbrcoKoqacrorr{ upr,r6lurxeuun;
3) saitnu reH3op rr,rgneKTpr..r.recKofi rpor{r.ruaeMoqTrr MafHr,rroaKTH HOII CpeAbI, per3oHaHcHbre

SBIEH14,S;

4) onpe4eJrr,rrb reH3op Ar4oneKrpuuecrofi rporrr4uagMocrr.r MarH
noTepb,

Teua I 9*, 3.uexrporrlarHr{Tubre BoJrH[,r B cBepxilpolioAnuxax.
3adauue

IIBHOI4 CpeAbX 0 )/r{eTqM

1):anucam v 1arb Szsuuecxoe o6rqcueHr4e
2) o3HaKoMr,rrbor L4 3arrr4carb ocHoBHbre

csoft crea cBepxnpoBoAHr4KoB ;

ypaBHeHlto JIoHAoHoe;

3) ouucarr MexaHr43M cBepxlpoBorr4Moc.rr4.
Teua 20*. PacnpocrpaHeHne uMrryJrbcoB B cpeAax
.3adauue.

cooTHorrlfeHr4r, xapa yrcul,re BbrcoI(c)qacrorurrt
'

pcueft.

A\Ugilepgwv,

t i'ii

jpaccr{r4TaTb

, ,trl

3JIIII{]lTT14IICCK14

),i

6utuce;
H3OBAI{HbIX BOJIII;

oItTI4qeCKOf o 0t4 f Hana.

r4ue pa3Aena, noJryrrr4Tr,
.ii

d qacroruoit Auc

l) o:narcouHTbcfl, c ocHoBHbIMtz csoficrBaMlr g.rreKTpolvlarHr4THbrx r4MnynqcoB;
2) noxa-sarb, KaK rrpeAcraBJrse'rcs. rrMrryJrbc qepe3 rrapqplanbHbre BonHbr;
J) npoaHanr.r3rrpoBarb pacflpocrpaHerrr4e r4MrrynbcoB B cpeAe c Ar4crrepc
4) nonyuurb Ha[psxeHHocrb norr Ar.fl y3Koflonoco[o cr4rHaJr a vr crrl

3) o6rrc AJrtr qacrrzrrHo rr
4) napwc xro nolf,pr43oBaH
Teua 23.

.3adauue

| ) vr3yqv"tb orperxeHpre r4 npenoMJreHr4e uJrocrcu>< ndlu ua uocxofr
Sopvynrr (Dpeuenr;

12) cSoprr,rynupoBarb rpaHr.rqHbre ycnoBr4s Jleonronr.rva j

ti t..l

fp'yIIrroByro cKopocTb.
Teua 2l. lrpegcraureHrre rtorqpil3aqurr c rroMorrlbro KoMrrJreKcHbrx
3adauue
1) sanucart ocHOBHbre olpeAeneHr4s ri ooorHorrrerrHr:
2) npe4craBr,rrb oJrJrr.rrrr,rqecKr{ rronrprr3oBaHrryro BonHy B Br4Ae cyn Ilrar4 Tpex

Ilontpv3 oBaHHbIX Bo JIH, paclpocrpaHslollH Kct EAoJIb KoppAV HarHbrx
3 ) npe4craBlrrr, rronspr43arlr4 oHHbrfi gnrzuc reoMe'rphqecKrrM MeroAoM.
Teua 22. rlacruqso [orqpu3oBaHHbre BoJrH6r.
3adauue
1) z:yvurr o6rque cBeleHr4r 14 orrpeAeneHr,rr;
2) zarmcarb rrpeAcraBJreHlre qacrr,rrrHo [onrpr43oBaHHbrx BoJrH B rraHeftH

HAlHar{eHze.
4) rrro co6ofi npeAcraBnter 3neKrpoMa."ntrn"ift sKpaH, 

-"ayrrrf" 
ero xapar(repr4crr4r(H iv

r{eHze,

Teua 24. Bonnonas reopr{fl kr 3aKo
3Jr€KTpOMaf HHTH0t-O rroJrfl .

3adauue
I ) cSopuynr4poBarb ocHoBHbre rroJro)r(eHus B

2) n uerr,r cocrolrr npr{Hrlr{n frofireHca - @pen
3 ) rcarc $opuynrzpyerc-s ocHoBHoe yparlHeHr.re
4) rar ocyulecrBnserc.f, nepexoA or BoJrHoBo
5 ) c $ oprraynr4po B arb rrprrHrlr,rnbr npz6tuNenn
Teua 25. MoHoxporrlarrfqecKrre r.r HeMoHox
3adauue
I) Aarb orlpeAeneHue uocxofi BOJIHbT, KaKoBFr ee ocHoBHbre xapilKTepr4crr.rKrr; 2) xaii

npeo6pasyercs qacrora r.r BoJrHonofi nexrop npr4 rre
2) c$opr'rynrpoBarb o${ercr [onnnepa kr 1a-l



3) npunecrn npencraBJreFrue pea.nbHbrx HeMorroxpoMarurrecKr4x Bo
Aetrb orIpeAeJIeHI4e aHaJIHTI4T{ecKoto cr4il{aJta ra onpe4enr{Tb ero ocHoBHbre

4) c$opn'rynnpoBarb lpeAcraBneHr,re] Her\doFroxpqMarprLrecKoro rro
BoJrHbr c MeAneHHO MeHsrolleft c.s aurrlury4ofi .

(Dou4 oueHorrHbx cpeAcrB ilnfl nponeAeHr4 s, a,ffecrar\uu yp
I(oMrrereHrluft o6y.1a16rrluxcr no Ar4crlunnvrue oQopMJl,ref,cf, erAenbHbrM A

7. yrIEB HO-METOAI4TIECK OE I{ 14 HOOPMAUI,IOITH

AI,ICqt4[I{I,IFIbI
7. 1. Knnroo6ecneqeuHocrb

H B rlnAe r{Frreq)aJla @ypse
(apariTepr4crtrr(Ir;

r B Br4Ae czuycou4ansuoi

BHs c(foprvruponar{HocrH
I(VME)HTOM"

E OBECTIEqET{]I{E

Hauil{eHosaHHe JtltTeparypbt: ABTop, Ha3BaHHe, BHA l.t3AaHHfl | H3Aarerbcrgo foa
|,|3AAHHf

KI I4|-00E tCIIEtIIlHH0,Cl'l'

I{o.luqe
3K3eMnJl

H3AAHI,]

6u6luorere
cooTBeTc't

ofoc

TBO

rpoB
is
BIIY n

BHII C

]o

Ha.nnqne E lJorcrFtoH Hpii,;
6u6,nuorcrcr: B.lfY'
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7.- Texcr : elexrpo uutrfi/ I IIass : 3JreKrp oHHo -6 ra6rlro're.traq
cr4cTeMa.

2018 PeNan aocryna: LJRL
https://e. I anrbook.co rn/
book/l 068(i8

2. 3eepen, B. A. OcHosu BbrqaclrrTeJrrHoI onruxu : y.{e6Hoe
noco6ue / B. A. 3aepen, 14. H. Tuvou-tyrc, T. B. To.{r4ruHa, --
Canxr-ilerep6ypr :Jlanr,, 2018. - 356 c. - ISBN 97g-5-gl l4-
3140-3. - Terccr : 3JreKrpoHHbtit ll Jlaus: 3JreK.r.poHHO-
6a6luoreqHar cucreMa.

201 8 PeNnv 4ocryna:URL:
https://e, lan book.co rn/
bool</]08450 l

3. CyxaHoa I4.I4, OcHoar,t orrrlrKr4. Teopun olrr4rrecKofo
uso6paxeurur [3nexrponnufi pecypc]: yve6uoe noco6ne/
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8. MATEpI4AJIbrro-TEXr{[qr] cKoE oFnCnnqEHI,IE n cLII4IIIJII,IIIbI
lfix peatu3al\Lrvr AaHHofi Ar4crlznJruHr,r r.rr\4erorcq clreur4anblrbre tro HUtfl /l'Irfl rrpoB e/l,eHr4t

zansluit reKrlr,roHHoro rrrrra, sanfltuir rpaKTrzrrecxor.o/nal6oparopHoro rr4 Ter(yuero KoHTlponr r4

rlpoMe)Kyroqnoft arrecrarJr4vl, a ralo(e nor\4euleHr,rfl AIrs. oaMocro.f,TelrHofi
Jla6oparopHbre 3aH.f,Tr4.rr npoBoA.rrr cfl. E ay riuropzu (xonrnbroreprroM

AHAJIOTI4TIHOM KOMIIbIOTEPHOM I(JIACCE B 3ABI,ICLII4OCTI{ OT CCTI(I4 PACN}ICAH
) 511-3 (nra

).
flepeueur r4cflonmyeMoro nrzueH3r4oHHoro nporpaMMHoro o6ec Ltg.i

flpurla4uoe rporpar\,{Muoe o6ecneqeHr'e: Bpaysei; Adobe Reader;
PowerPoint r4 A.p.

1. Cpe4a parpa6orru MS Visual Studio nnu aHurorzr.
2. flpuxtagHbre MareMarr{rrecKr,re rraKerbr : Map I e ; MathC ad ; Mat

Ha 3aceAaullu xaQp IIM

Word; IvIS Exoel;N4S

w II,p,
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3anelyroulufi ra(f e4pofi

Pa(5oqas [porpaMMa o4o6pena na
flpororor 3aae4anvrs. xa$e4pu J\b

3ane4yroqufi xa0e,4pofi

Paboqaq rpofpaMMa o4o6peua ua
flpororol saceraHv.rs. ra$e4pu Nl
3 ane4yroqr.rfi na(b eapofi


