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IMacnopT ¢)oH/a OLIEeHOUHBIX CPe/ICTB

Taoauna 1
dopmupyeMsble OLnieHOUHBIE
Mopny/b AVCLUTIVHBI KOMIIeTeHLIUU Marepuasbl | KomuectBo
WU VX 4aCTU Y Cpe/CTBa
Tema 1 OCHOBHBbIE TIOHATHSA U
BE/IMUUHBI B CBETOTEXHUKHU. TCK, 28
OHepreTuyeckKre BeJIMYMHbI U
eIMHULIbI OTITUYECKOTr 0 Omnpoc 12
[TKoc-2. CriocobeH
W3/Ty4YeHus
OCYILLeCTBJISITh
Tema 2 MeTo/pl U CXeMbl
TJIaHMPOBaHUe U TCk, 28
H“3MepeHUst OITTUYEeCKOro
KOHTPOJIb
W3/1yuyeHusl. 3aKOHbI TeIJIOBOI'0
JlesiTeJIbHOCTH T10 Ornpoc 15
W3/TyueHus
TeXHUYECKOMY
Tema 3 VIcTOUHMKHU
00CTy)KMBaHHUIO 1
OTITUYECKOT0 U3/TyUeHHUst TCk, 42
PEMOHTY
(TernioBbIe, ra3opa3psiiHbIe,
obopyoBaHus
JTFOMUHeCLIeHTHbIe, . 3JIP (orpoc) 64
MO/ CTaHL[UU
CBETO/JUO/HbIE)
371eKTPUYECKUX
Tema 4 HopmupoBaHue .
cereu TCk, 22
OCBeTUTEJIbHbIX YCTaHOBOK.
[IpoekTupoBaHue U pacuét
3JIP (ompoc)
3/IEKTPUYECKUX YCTaHOBOK U
3anjura KP 27

OCBETHUTEeJILHBIX CeTeu




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JVNMBbIE
JIJ11 OITEHKY 3HAHUI, YMEHHN Y1 HABBIKOB JIEAATE/IBHOCTHU
B ITPOLIECCE OCBOEHUSA JUCILIUII/INHbBI

Tabmmia 2 — @opMupyembie KOMIETeHIIMH

Kop u O1ieHOYHBIE
HANMEHOBAHIE Kop v HanMeHOBaHVe UHAUKATOPa JOCTUXKEHUST KOMITeTEeHLIUU MaTepHabI
KOMIIETeHLIMU (wacTw KommerexIy) U CpeJiCTBa
Tema 1 OCHOBHBIE TIOHSITUS M BeWUYMHbBI B CBETOTEXHHUKHU.
OHepreTuyecKre BeJIMYMHbBI U e[JUHULIbI OTITUYECKOTO U3/TyYeHMUsI.
N I-2nxoco HaxoauTt v aHanu3upyeT UH(OPMaIUIO 1715
peleHus MOCTaBJIeHHOU 3a/jauu
N -3nkoc2 MIcTI0Nb3yeT coBpeMeHHbIe MeTO/ bl TCK,
MOHTa’Ka, Ha/IaZIKU MALlIMH U YCTaHOBOK, MO/ JepKaHus Onpoc
PE>XXMMOB pabOThI 31eKTPUPHUI[IPOBAHHBIX U
aBTOMAaTH3MPOBAHHbBIX TEXHOJIOTMUECKUX IMPOLIeCCOB
Tema 2 MeTo/pl ¥ CXeMbl U3MepeHUs ONITUYECKOr0 U3/TyUeHUs.
3aKOHBI TerJIOBOr'0 U3/TyUYeHUsI
ITKoc-2. N -21koc.» HaxoauT u aHanmu3upyeT MH(MOPMaLUIO [T
Criocoben pelleHys MOCTaB/IeHHOW 3a/lauu
OCYIL[eCTBJIATh N -3nkoc2 IcTI0/B3yeT COBpeMeHHbIe MeTO/ bl TCKk,
MJIaHMPOBaHWE U | MOHTa’ka, Ha/la/JKU MallluH U YCTaHOBOK, ToAjepxaHus |  Ornpoc
KOHTPOJIb PE>KUMOB pabOTHI 3/IEKTPUPHUIIMPOBAHHBIX U
JlesiTe/;TbHOCTU 110 | aBTOMAaTU3WPOBAHHBIX TEXHOJIOTUYECKUX MPOLIECCOB
TexHnueCcKoMy |Tema 3 VICTOUHHMKM ONTHUYECKOTO U3/IyuyeHUs (TersioBble,
00CTy>KMBaHUIO U |Ta30pa3psiiHble, TIOMUHECIIEHTHbIE, CBETOIUO/IHbIE)
DPEMOHTY N -21koc.» HaxoauT u aHanu3upyeT HH(MOpMaLUIO 11
obopynoBaHUs pellieHus1 TI0CTaB/IeHHOU 3a/1auu TCk
T10/ICTaHLUH N/1-3nkoc2 YIcnonb3yeT coBpeMeHHbIe MeTO/Ibl 3 JIP’
37IEKTPUYECKUX | MOHTaXka, Ha/Ia/IKi MalllMH U YCTAaHOBOK, MO//lepyKaHUs
ceten PE>KUMOB pabOThI 3/IEKTPUPHUIIMPOBAHHBIX U (ompoc)
aBTOMaTHU3MPOBAHHBIX TEXHOJIOTUUECKUX MPOLIECCOB

Tema 4 HopMupoBaHue 0CBeTUTE/IbHBIX YCTaHOBOK.
IIpoekTrpoBaHue 1 pacuéT 3/IeKTpUUeCKUX YCTaHOBOK U

OCBETHUTEJILHBIX CeTeun

N -2nxoco HaxoauTt v aHanu3upyeT UH(OPMALUIO [1/1s
pelleHus MOCTaBJIeHHOU 3aJjauu
N I-3nkoc2 VIcTI0Nb3yeT coBpeMeHHbIe MeTO/bl
MOHTa)Ka, HaJlaIKi MalllH U YCTaHOBOK, MOeprKaHus
PE>KUMOB pabOTHI 3/IEKTPUPHUIIMPOBAHHBIX U
aBTOMAaTHU3MPOBAHHBIX TEXHOJIOTHUYECKUX MPOLIECCOB

TCKk,
3J1P
(ompoc)
3aiura
KP




OueHOYHbIe MaTepHa/Ibl U CPeACTBA /I/Ifl MPOBEPKU
copMHpPOBaHHOCTH KOMINETeHIMI

Tema 1 OcHoBHBIE IOHATHS M Be/IMUMHLI B CBeTOTEXHHUKH.
BHEPFETI/I‘IECKI/IE B€/IMUMHBI U € AMHUIIBI ONITUYECKOIr'0 U3/Iy4YeHUA

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH NpasuibHbIli 6APUAHM U HAXCMUMe KHONKY «/lanee»
9¢dexkTUBHBIN NOTOK onpejenseTcs no gopmyJie:

D =-1(1)- ¢(A) yax
Ay

© = (1) e - [ F(V) -0
M

® = O(1) o -Off(x)-dx
0

Ao
® = (M) ma - [F(1)-K(L) -1

+ M
AKTHBHBIN NOTOK OMpeje/sAeTcs no gopmyiie:

= 00 e - | 10+
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© = (M) ax - [F(1)-K(1)- i
M

D = Q1) e - [ F(1) -
0
D =-T(A) - P(A) max
3akoH Il1aHKa M0>XHO BbIpasuTh GopmyJIoii:

Mi(ALT) o (A, T)
Moy(A,T)  oy(A,T)

Cy
m(A, T) = c,
5,
N 2 (erT —1)
e - T = 2896
M=oc-T*

3akoH Credana-bosbimana Beipaxkaercsi popmyJioi:

M]_O\.,T) _ 0(,1(7\.,T)
M,(A,T)  oy(A,T)




Cy

m(A, T) =
Cy
A (erT 1)
Mgy - T = 2896
+M=c.-T*

3akoH cMmelnenns Buna Beipakaercs gopmysioii:

My (L T) oy (A, T)
M,(A,T)  oy(A,T)

m(:, T) = %

A (erT 1)
omax - T = 2896
M=c-T%

OpauH 1I0MeH — 3T0:

MOLL[HOCTb U3/Iy4YeHUs B OJVH BaTT [IPU JJIUHE BOIHBI 297 HM
+MOLL[HOCTb U3/Iy4YeHUs B OJVH BaTT MPU JJIMHE BOJHBI 555 HM
MOLL[HOCTb U3/Iy4YeHUs B OJVH BaTT [IPU JIJIMHE BOJIHBI 254 HM
MOLL[HOCTb U3/IyUYeHUs B OJVH BaTT NPU JJiHe BOHbI 680 HM

OjuH 0aKT — 3TO:

MOILIHOCTb U3/1y4YeHUs B OZJUH BaTT NP J/IMHe BOJHbI 680 HM
MOLL[HOCTb U3/IyUYeHUsI B OJVH BaTT NPU JJIMHE BOJIHBI 297 HM
MOLL[HOCTb U3/Iy4YeHUs B OJVH BaTT MIPU JJIMHE BOJHBI 555 HM
+MOLL[HOCTb U3/Iy4eHUs1 B OJVH BaTT MPU JJIMHE BOIHBI 254 HM

OpauH ¢ut — 3T10:

MOLL[HOCTb U3/Iy4YeHUs B OJVH BaTT IIPU JIJIMHE BOJHBI 555 HM
MOLL[HOCTb U3/IyUYeHUs B O[VH BaTT MPU JJIMHE BOIHBI 297 HM
+MOILIHOCTb U3/yYeHUS B OZJUH BaTT MPHU J/IMHE BOIHBI 680 HM
MOLL[HOCTb U3/IyUYeHUs B OJWH BaTT MPU JJIMHE BOJIHBI 254 HM

OAuH BUT — 3TO:

MOLL[HOCTb U3/IyUYeHUs TIPU JJIMHe BOJIHbI 254 HM
+MOILLIHOCTb U3/TyYeHUs TIPU JIJIMHE BOIHbI 297 HM
MOILL[HOCTb U3/Iy4YeHUs TIpU JJIMHe BOJIHBI 555 HM
MOLL[HOCTb U3/TyUYeHUs TIpHU JjIMHe BOJIHbI 680 HM

VIHTerpa/ibHbIi OTOK Onpejensercs mno gopmyiie:
Ao

® = Q(A) ra - [T (1) -

M

ro

® = (M) max | T()-K(1)-dA
M




© = @A)y - [ F(1) -
+ 0
D =-1(2) P(A)

Temmneparypa 3T0:

Mepa HarpeToCcTH Tefa

+Mepa cpe/iHell KWHeTHUYeCKOM SHepruy MoJIeKy/1 U aTOMOB
Mepa TeIJI0eMKOCTH TeJia

Mepa U3MepeHusl TeMI0ThI

YKa)kuTe BeJTHUMHY IHePrUM KBaHTa:
W=h-C-A

+W=hc/

W=hc

W=c /h

3akon Kupxroda a/is1 abCo/II0THO YepHBIX TeJT:
my(A,T)  my(A,T)
Lo (AT)  a(A,T)
my(A,T)  my(A,T)
ay(LT)  ay(A,T)
m(A, T) - (A, T) = const
o (A, T)
s (A, T)

= const

= const

D oTO/IIOMHHECLIEHI[USA — 3TO:

+BO3HUKHOBEHUE U3/TyYeHUsI 107, IeliCTBeM KBaHTOB OMTUUECKOT0 U3TyUeHUst
BO3HUKHOBEHHeE U3/TyueHUs M0/, 1eliCTBHeM 3/IeKTPUUeCKOro TOKa
BO3HUKHOBEHHE U3Ty4eHUs Mo/, JeliCTBUeM XUMHUUYeCKUX peakiuii
BO3HUKHOBEHHE U3TyueHUs Mo/, 1eHCTBHeM TerIOTh

Jluana3oH A/IMH BOJIH BUAUMOr0 U3/TyYeHHsI:
200-280 um

+380-760 HM

280-315 Hm

315-400 um

80 HM......1MMm

Jluana3oH A/IMH BOJIH 3PUTEMHOI0 U3/TyYeHUs:
+280-315 HM

380-760 HM

200-280 um

315-400 um

760 HM.....1MM

Jluamna3oH JA/THH BOJIH 0AKTepPUIIUAHOI0 U3/TyYeHHUs:
315-400 um



280-315 um
+200-280 um
380-760 um

Jluana3oH A/IMH BO/IH MyTareHHOr0 U3/1yUeHus:
200-280 um

+315-400 HM

280-315 Hm

380-760 um

760 HM.....1MM

Kakoii Anana3oH cneKTpa 3/1eKTPOMarHUTHBIX Ko/1e0aHu# yIbTPadHo/IeTOBOro U3/ TyUeHHs
ot 760 1o 106 HmM
ot 380 1o 760 HM
+ ot 1 g0 380 HM

Kaxkoii Juana3oH creKkTpa 3/1eKTPOMarHUTHBIX Ko/ie0aHui HH(ppaKpacHOro u3iyyeHust
+ ot 760 1o 106 Hm

ot 380 mo 760 HM

ot 1 7o 380 Hm

Kakoi Auana3oH crekTpa 3J1eKTPOMarHUTHBIX Ko/1Ie0aHWil BUUMOr0 U3/TyYeHUsI
ot 760 1o 106 HmM

+ ot 380 o 760 Hm

ot 1 go 380 Hm

CkopocTh cBeTa paBHa
3x1012 m/c

3x106 m/c

+ 3x108 m/c

3%x1010 m/c

Ha kakue BUABI Ae/IAT U3/TyYeHHUs ONTHYECKOT0 Hana3oHa CeKTpPa 3/IeKTPOMarHUTHBIX
KO/1e0aHUH B 3aBUCUMOCTH OT /I/IMHBI BOJTHBI

HeBugumoe, yabTpadroneToBoe, uH(MpakpacHoe

+ Bugumoe, ynbTpaduoneToBoe, nHGpakpacHoe

YnbTpaduosieToBoe, UHPpaKpacHoOe

Hepugumoe, ynbrpaduosieToBoe

3a eAUHUIY OCBELLIeHHOCTH NIPUHAT
JIOKMEH

+JIFOKC

apag,

DKOYITb

OcHoBHas cBeTOTeXHHYeCKas (PyHKIHMA CBeTUIHHUKOB U MPO)KEKTOPOB
riepepacripe/iesisith TerJio CBeTa

+1epepacripe/iesisiTb CBETOBOM MOTOK

riepepacripeiesisiTb JTyUUCTYIO SHEPruio

CeetoBas B€/IMYWHA, PdBHAA OTHOILIIEHUIO CBETOBOI'0 MMOTOKAd, MaAAIOIIEr0o HA MaJIbIi Y4acCToK



MOBEPXHOCTH, K ero Mnyioia i1 - 3To
CBETOBOM MOTOK

JTYUUCTBIN IOTOK

KPUBOU CUJIBI CBETa

+0CBeILeEHHOCTb

MOoIHOCTH ONITHYECKOT0 U3/TyYeHHUsI - 3TO
OcBellleHHbIH TTOTOK

+JIyuuCThIN NOTOK

JHeBHOI MOTOK

[ToTok CBeTOBBIX BOJTH

YT0 0THOCHUTCA K Ka4eCTBEeHHBIM XapaKTepUCTHKaM MOHOXPOMHOI'0 ONITHYECKOr'0 U3/IyYeHUus
MoLHOCTS, AJIMHA BOJIHBI

Mo1HoCTh, yacToTa

YactoTa, 00/1y4eHHOCTh

+/]/iMHa BOJIHBI, YacToTa

Bonpocsl 15 onpoca 1o reme:

Posib BUAMMOrO U3/1yueHUs B )KU3HelesTeJIbHOCTH YesloBeKa.

I'ne npumeHsieTcs MH(paKpacHOe U3/TyuyeHHe B CeIbCKOXO035HCTBEHHOM [TPOM3BO/ICTBE?
[epeunicnuTe mprMepsl IPUMeHeHUs! y/IbTPadr0/IeTOBOr0 U3/TyYeHusl B CEJIbCKOM XO3SICTBe.
Kaxk Bo3HUKaeT ornTruyeckoe usnyyeHue?

3anuiuuTe BblpakeHUe SHepruy KBaHTa.

UTo Takoe CreKTp U3lTydyeHus?

Yro Takoe A, ?

UT0 Takoe MOTOK U3/1yuyeHUs1?

Kak BpIlUMC/IUTH MHTErpaibHbIN OTOK U3MyYeH s ?

10 UTo Takoe NpyUeMHUK ONTUYeCKOI0 U3/1yuyeHUus?

11. Kak nosiyyaeTcsi OTHOCUTeJIbHAs ClieKTpasibHasi YyBCTBUTE/ILHOCTh?
12. YTo nmoHuUMaeTcs Mo, aKTUBHBIM U 3Q(PeKTUBHBIM ITOTOKOM?

©E NPV AWM



Tabauna 3 — Kpurepun onjeHKu ¢)opMHPOBAaHHOCTH KOMIIeTeHI[UH

Kop v HaumeHOBaHMe
VHAWKaTOpa
JIOCTYKeHUsT

KOMITeTeHLIUM (YacTh

KOMIIETEeHLUM)

Kputepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

(4acTv KOMOETEeHI 1K)

Ha 6a30BOM ypOBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OIeHKe
«y/IOBJIETBOPUTEILHO»
50-64% oT
MaKCHMaJIbHOro Oasia

COOTBETCTBYET OIeHKe
«XOopommo»
65-85% ot

MaKCHMaJIbHOTo Oasiia

COOTBETCTBYET OIL[eHKe
«OTIUYHO»
86-100% ot

MaKCHMaJIbHOTo Oaia

N-21koc-2 Haxogur u
aHanM3upyeT
vHopMaLMIo /15t
peleHust
MOCTaB/eHHOH 3a/iauu
N [-3nkoc-2 cnonb3yet
COBpPeMeHHbIE MeTO/bI
MOHTa)ka, Ha/laJIKU
MalIlIWH U YCTaHOBOK,
rofiiep>kaHusl Pe>KUMOB
paboThI
3/1eKTPUGHULPOBAaHHBIX
u
aBTOMAaTH3UPOBAHHbBIX
TeXHOJIOTUUeCKHUX
TpOLIeCCcoB

CryzeHT Ha 6a30BOM
YPOBHe BrajieeT
MaTepHuasioM IO TeMe;
criocobeH orpezenaTh
POJIb BUIUMOTO
W3Ty4eHus],
TIpUMeHeHHe
HH(paKpacHOro
W3/TyueHus],
BO3HUKHOBEHHE
OTTHUYeCKOTO
W3/TyJYeHus;

MOJKET HaXOAWUTb U
aHa/TM3MUPOBaTh
VMH(OpMaLMIO AJist
peleHust
MOCTaB/I€HHOM 3a/jauy;
3HaeT COBpeMeHHbIe
MEeTO/[bl MOHTaXa,
HaJlaZIk¥ MalllviH U

CryzseHT Ha Xopoliem
YPOBHE B/ajieeT
yuHdopMalyeli 0 pou
BUJMMOT0 U3/TyUeHus,
TIpUMeHeHU!
HH(paKpacHOro
W3/TyueHus: u
BO3HHWKHOBEHWH
OTTUYECKOTO
U3/TyueHus;
CaMOCTOSITEe/TLHO
HaxOAUT U
aHa/IM3upyeT
vH(opMalyio 115
pelilieHus
TI0CTaB/IEHHOM 3a/1auu;
B OCHOBHOM, CII0COOeH
WCII0/1b30BaTh
COBpeMeHHbIe METO/IbI
MOHTa’Ka, HaJlaIKu

CryzseHT npyuHUMaeT
aKTUBHOE yJacTHe B X07e
TIPOBe/IeHUsT 3aHSITHS;
obnazaeT rimy6b0KUMH
3HAHUSMU O POJIU
BUZIMIMOTO U3/TyUeHws,
TIpUMeHeHU!
HH(paKpacHOro
W3/TyueHus: u
BO3HUKHOBEHUH
OTITUYECKOTO WU3/TyYeHus;
HaXO/IUT U BEPHO
aHa/IM3upyeT
vH(opMarl[uio 115
pelleHys TTOCTaB/IeHHOM
3a/1auu; criocobeH
WCTIO/Tb30BaTh
COBpPeMeHHbIe MEeTO/IbI
MOHTa)Ka, Ha/la/[Ku
MaIlIMH ¥ YCTaHOBOK,

yCTaHOBOK, MalllVH 1 yCTaHOBOK,  |MOJ/ep>KaH!s PEXXUMOB
TIO/IIeP>KaHUsT PEXKUMOB | TO/I/IePYKaHUsT PE)KUMOB | Pa0OTHI

paboThI paboThI 31eKTpU(UILIMPOBAHHBIX U
3/1eKTPU(ULIMPOBAHHBIX | 3/1eKTPUGULIMPOBAHHBIX | aBBTOMAaTU3MPOBAHHBIX

U U TeXHOJIOTUYeCKUX
aBTOMAaTU3UPOBAHHBIX | aBTOMAaTHU3UPOBAHHBIX |TPOLIECCOB
TeXHOJIOTMYeCKUX TeXHOJIOTUYeCKUX

TIPOL[eCCOB TIPOLIeCCOB
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Tema 2 MeTo/bl M CXeMbI U3MePeHHUs ONTHYECKOr0 U3/lyueHHusl. 3aKOHBI TeIJIOBOr0 U3/IyUYeHUus

KomnbroTrepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHbIll 6APUAHM U HAXCMUMe KHONKY «/lanee»
JInsi BUAMMOrO CIeKTPa ONTHYECKOr0 H3/Ty4eHHUsI MOTOK Ha3bIBaIOT:
+ CBETOBBIM

JYYUCTBIM

yJIbTPa(UOIeTOBBIM

HMH(paKpacHbIM

MOHOXPOMaTUUeCKUM

EpuHuna usMepeHus Iy4uCTOro noToKa:
BonbT (B)

+ Batt (BT)

Toxoyims (k)

JIromeH (/1m)

EuHuIIa U3MepeHUsl CBeTOBOr0o NMOTOKa:
BonbT (B)

Bart (BT)

Ixoyns (k)

+ JItomeH (Jim)

EuHuIIA U3MepeHHUs YaCTOThI CBeTOBBIX MYy/IbCAlli — 3TO:
+ L'epry

ITnaHk

Bun

L>Koyib

EuHuLeii u3MmepeHusi CIIbl CBeTa SIB/IAETCH:
OKOYJ/Ib

+ KaHgena

JIIOMEH

apa

Epunnnei usmMepeHusi 0CBEIeHHOCTH SIBJ/IAETCH:
TDKOY /b

JTFOMEH

+ JTIOKC

KaHjiena

IToBepXHOCTH, IPU/IEraloIIas HEMOCPEeACTBEHHO K 00'beKTYy pa3/inueHus], Ha KOTOPOii OH
paccMaTpPUBaeTCs — 3T0:

OCBELIEHHOCTb

+ (oH

OTpa’keHHe

SIPKOCTh

Tesa, B KOTOPBIX NMPOUCXOAUT NMpeodpa3oBaHUe MOIJVIOLIEHHOW HEPruM H3J/IyueHUs B /pyrue

BH/IbI JHEePTUH (0M0/I0TMUYECKYH0, TEIVIOBYIO, Y/IEKTPHUYECKYIO H T. /I.), Ha3bIBAIOT:
(bUIBTPHI
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+ IIpUEMHHKN
OTpaXKaTeJiu

Yrto Takoe cBer?
9TO U3/TyueHHe, PaClIPOCTPAHSIIOIeeCsT OT JTFOObIX HAarpeThIX Tes
+3TO0 U3MyyeHHe, BOCIPUHUMaeMoe I'71a30M, T.e. BUIUMOe H3/TydeHHe

B ueM COCTOUT 3HaUeHHE CBeTa B HaLlled KU3HU?

+110/], ZIeICTBMEM CBeTa U Telljla Ha 3eMJ/ie BO3HUK/IA )KU3Hb
CBET — CPe/ICTBO BUZEHHS

CBeT — BakKHellllee CpeiCTBO MO3HAHUS TIPUPO/IbI

CBeT — aKTHUBHbIN yUaCTHUK Pa3/IMUHbIX (PU3NUECKUX SIBJIEHUN
JlesiTe/IbHOCTh UesioBeKa 3aBHMCUMa OT CBeTa

Kakue KpynHbie HayYHbIe OTKPBITHSI 00513aHbI CBETY?

OTKpPBITHE 3aKOHOB [IBV)KEHUS T/IaHeT

+OTKPBITHE CTPOEHUS KJIETKU )KUBBIX OPraHu3MOB

orpejie/ieHue CTPYKTYPbl MeTasl/IOB

ompeziesieHre XUMHUYecKoro cocraBa CosHIIa U APYTruX HeOeCHBIX Tesl

I'eoMeTpHUUYECKO# ONTUKOW HA3bIBAETCS Pa3/ie/l ONTHKH, B KOTOPOM...

+U3y4yaroTCs 3aKOHBI PACIIPOCTPaHeHHsl B TIPO3PAayYHbIX CpeJlaX CBETOBOW SHEPTrUr Ha OCHOBE
TIpe/ICTaB/IeHUsI O CBETOBOM Jyde

r/ly00KO pacCMaTpPUBAKOTCS CBOMCTBA CBETA M ero B3aUMO/IeHCTBHE C BEI[eCTBOM

OCHOBOTIO/I0)KHUKOM KOPIYCKYJ/ISIDHO! TeOpHH CBeTa ObLI. ..
Pemep

+HBIOTOH

Maxkceenn

ApucroTesnb

I'toiirenc

JIBOMCTBEHHOCTh CBOMCTB (KOPIYCKY/IAPHO-BO/IHOBOM Aya/iu3M) NpUCYLIA...
+TOJIBKO CBETY

TOJIbKO MUKPOCKOITMYECKUM TeJlaM

nroboii hopme MaTepun

KTo BriepBble onpepenni CKOpoCcThb cBeTa?
MaiikenbCoH

amanen

+Pemep

duso

YeM 00bsICHA/ICA yCIIeX aCTPOHOMHUYECKOT0 MeT0/ja H3MepeHHsI CKOPOCTH Tesa?
nBrkennem FOnmrepa Bokpyr CosHija

MIPOXOJMIMbIe CBETOM PaCCTOSIHUS ObI/T OUeHb BEJTUKU

TeM, UTO CBeT JitoOble pacCTOSTHUS MPeoioieBaeT MIHOBEHHO

B ueM CYL[HOCTH METO0/]a OTIPe/[e/IeHHsI CKOPOCTH CBeTa B ombiTe ®u3o?

+11711 ©3MEpPEeHHUs1 BpeMEeHHU PaclipOCTPaHeHHUs CBETa MCI0/Ib30BaIOCh BPALAOIIeeCs: 3€PKasio

[JJ1s1 U3MepeHuUst BpeMEeHH PaCrpoCTPaHeHHsI CBETa UCII0Jh30Ba/ICs “TIpephIBaTe/ih” — Bpalljaroieecs
3ybuaToe Koyieco
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YTo Ha3bIBAaeTCs CBETOBBIM JIy4oM?

reoMeTpuUuecKoe MecTo TOUeK, MMeOLMX O/IMHAKOBbIe (pa3bl B MOMEHT BpeMeH!
+/IMHYS, YKa3blBarolllasi HarpaB/ieHHe PaclpoCTpaHeHusl CBeTOBOM SHepPruu
BOOOpakaeMasi JIMHUS, TapasiyiesibHasi PPOHTY pacrpoCTPaHeHHs CBETOBOM BOJTHBIL.

TeHb, 0TOpPOIIIEHHAA P IMETOM, 0CBEIeHHBIM MPOTSHKEHHBIM HCTOUHHKOM:
MeeT pe3Kue ouepTaHusi, 1oj00HbIe ouepTaHUsM TIpeJMeTa
+OKpY’KeHa MoJIyTeHbI0

Ec/u Tyd nepexoAuT U3 ONTHYECKN MeHee IJIOTHOH cpe/ibl B ONITHYEeCKH 0oJiee IJIOTHYIO, TO...
+yros nazieHusi OoJblile yriia npeaoMIeHUs

yT'OJI TIafleHHsI MeHble yIJia peioM/IeHUsT

yroJl NaZileHyst paBeH yIJ1y MpeJoM/IeHUs

ITouemy /1yu cBeTa NpH Mepexoje U3 0HOM cpe/ibl B PYryI0 MpejioM/iseTcs?
+U3MeHsIeTCsl CKOPOCTh CBeTa B cpejie
M3MeHsIeTCsl HallpaB/ieHHe CBEeTOBOr0 MyyYKa

B KakKoM c/1yuae yroJi najieHusi paBeH yri1y mpe1oM/IeHus?
ec/y yroy nafeHus 6mum3ok k 90 rpagycam

eC/I1 yToJI NafieH!sl paBeH HYJTI0

+eCc/i CKOPOCTH CBeTa B [IBYX CpeZlax PaBHBI

ITpu onpejeseHnu ri1y0uHBI BojoeMa “Ha rias”...
MBI TOUHO OTIpeZie/isieM rTyOuHy

JTHO Ka)KeTCsl HaM T1yOoke

+/IHO, Ka’KeTcs1, BcerZia OyvoKe K HaMm, T.e. MeJbue

C kakoii (u3uvecKoil XapaKTepyuCTHKOI CBA3aHO pa3/inyue B I[BeTe?
C JIJTMHOM BOJTHBI

C UHTEHCHMBHOCTbBIO CBeTa

C TOKa3aTe/ieM Tpe/IoMJIeHUs Cpeibl

+C 4acToTOM

Ot yero HE 3aBuUCHT n0Ka3aTe/ib IIpe/IOM/ICHUA BellecTBa?
+0T CBOMCTBA Bell[eCcTBa

OT JI/TUHBI BOJTHBI

OT YaCTOThI

OT yIJIa NIpeIOMJ/IeHUS

OT CKOPOCTH CBeTa

ITpeamet Ka)keTcss HaM Oe/IbIM, €CJ/IH OH...
YaCTUYHO OTpa)kaeT BCe Jy4u

YaCTUYHO T10TJI0IaeT BCe Ty4n

+0/JJMHAKOBO OTpa)kaeT BCe JTy4u

OJJMHaKOBO TI0TJ/I0IIaeT BCe JTy4r

B uem 3ak/ouaercs siBJieHHe HHTep(epeHIUN cBeTa?
B YCUJIEHUM OJJHOT'O CBETOBOIO ITy4Ka JApYrUM

B T10JIyYeHUH crieKTpa besioro ceera

B Or0aHNU CBETOM IIPersITCTBUMA
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+B Ha/IO>KeHHUH CBETOBBLIX BOJIH

B uem 3akJ/irouaeTcs NpoCBeT/IeHUE ONTUKHU?

B YBEJIMUEHUM BXOJHOIO 3payka ONTUYEeCKOW CUCTEMBbI

+B YMEHbIIEHUH OTPa)KeHHUs CBeTa OT MOBEPXHOCTH ONTUUECKOr0 CTeK/ia
B MHTep(epeHLMM CBeTa Ha TOBEPXHOCTH ONTUYECKOr0 CTeK/1a

B MOBBILIEHUU TTPO3PAYHOCTU ONTUYECKOTO CTeK/Ia

B NIPUMEHEeHNUH CBeTO(QU/ILTPOB

Bonipocsl J1s1 ompoca 1o Teme:

Nk W=

e

10.

11.

12.
13.

14.
15.

TernioBble MPUEMHUKY ONTUUECKOTO U3/TyUeHus. Y CTPOMCTBO U MPUHLUIT JeUCTBUS.
OCHOBHbIe TEOpHH TeIJIOBOro u3nyuyeHus. 3aKkoH Kupxroda.

3akoH Credana-bonbiimaHa.

3akoH [InaHka.

3akoH CwMmelljeHys BuHa.

Uem TerioBoe U3jlyueHHe OT/INYAeTCsl OT APYTUX BUJOB U3J/TyUeHUs?

HazoBuTe BesMuMHbBL, XapakTepU3ymoljye TeIJIOBOe U3J/lyueHue, YKaKUTe CBSI3b MeXy HUMHU.
[HatiTe onipesieneHre Ka)KJi0l BeJIMUKHBI.

CcdopMmynupyiiTe 3aKOHBI TEIJIOBOT'O U3TyUeHUsl.

Yro Takoe ujieaibHO OTpaskaroiriee Te0? AOCOFOTHO UepHOoe TeJio?

WpeansHO OTpakaromjee ¥ abCO/MIOTHO uepHOEe Teyi0 TOAYYaloT OJWHAKOBOE KOJMUYECTBO
CBETOBOM 3Hepruu. KakoBo pa3nuvuue B OT/aBaeMbIX SHEPrusX W B MeXaHW3Max OT[auu
3Hepruu?

[Tonb3ysice Qopmysnoi IlnaHka, monyuute 3akoHbl CTedanHa-bonbimaHa, BuHa, Penes-
xunca.

BriBeuTe paboune Gpopmysiel Ajist u3MepeHus moctosiHHbIX CredaHa-bonbimvana u [TnaHka.
OOBbsICHUTE TPUHLUI PabOThI ONTHYECKOTrO nMUpoMeTpa. Kakyto TemriepaTypy Tesia Ha3bIBalOT
SPKOCTHOU? Yem 00yC/10B/I€HBI TIPeZiesTbl U3MEPeHUs ONITUUeCKOro TUpoMeTpa’?

Kak ornpeziensieTcs MorpemHoCcTb Npy KOCBEHHBIX U3MePEeHHsIX ?

Kak omnpegenstoTcss mapameTpbl Hawlyudllled MPsSIMOM aHAJIMTUUYeCKUM MeTOJO0M (MeTOA0M
HavMeHbIIIUX KBa/IpaToB)?
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Tabuna 4 — Kpurepun onjeHKu ¢)opMHPOBAaHHOCTH KOMIIeTeHI[UH

Koa n HaumeHOBaHMe
WHJMKaTopa
JOCTKEHUs

KOMIeTeHLUM (YacTu

KOMIIeTeHIUM)

Kputepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN

(4acTv KOMOETEeHIMN)

Ha 6a30BOM ypOBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OIeHKe
«y/IOBJIETBOPUTEILHO»
50-64% oT
MaKCHMaJIbHOro Oasia

COOTBETCTBYET OIeHKe
«XO0pomo»
65-85% ot

MaKCHMaJIbHOTo Oasia

COOTBETCTBYET OIeHKe
«OT/IMYHO»
86-100% ot

MaKCHMaJIbHOTro Oasia

N-21koc-2 Haxogur u
aHanM3upyeT
vHopMaLMIo /15t
peleHust
MOCTaB/eHHOH 3a/iauu
N [-3nkoc-2 cnonb3yet
COBpPeMeHHbIE MeTO/bI
MOHTa)ka, Ha/laJIKU
MalIlIWH U YCTaHOBOK,
rofiiep>kaHusl Pe>KUMOB
paboThI
3/1eKTPUGHULPOBAaHHBIX
u
aBTOMAaTH3UPOBAHHbBIX
TeXHOJIOTUUeCKHUX
TpOLIeCCcoB

CryzeHT Ha 6a30BOM
YPOBHe BrajieeT
MaTepHuasioM TI0 TEME;
criocobeH orpezenaTh
YCTPOWCTBO Y IPUHLUIT
JIeMCTBHUS TEIIOBBIX
TIPUEMHUKOB
OTITUYECKOTO
u3yueHus1, obaaer
uHdopMmalreii 06
OCHOBHBIX TEOPUSIX U
3aKOHaX TeryIoBOT0
W3/Ty4YeHus;

MOJKET HaXOAUTb U
aHa/TU3UPOBaTh
vH(opMaLIo /151
pelleHus
MOCTaB/IEHHOM 3a/lauy;
3HaeT COBPEMEHHbIE
METO/IbI MOHTaxa,
HaJlaZIk¥ MalivH 1
YCTaHOBOK,
TIO/IIEP>)KaHUST PEXKUMOB
paboThI

CryzseHT Ha Xopoliem
YPOBHe BJajieeT
uH(popMareit 06
YCTPOMCTBe U TPUHLUIIE
JeViCTBUS TEIIOBBIX
TIPUEeMHHUKOB
OTITUYECKOTO HU3/TyUeHus],
obnazaeT uHGoOpMaIen
00 OCHOBHBIX TEOPHSIX U
3aKOHaX TeryIoBOTr0
W3/TyueHus;
CaMOCTOSITE/TEHO
HAXOJWT U aHAJTU3UPYeT
vH(opMalyio 115
perIeHus TT0CTaB/IeHHOM
3aJlau; B OCHOBHOM,
criocobeH MCob30BaTh
COBpPeMeHHbIe MEeTO/IbI
MOHTAa)Ka, HaJlaJIKu
MaIlIMH ¥ YCTaHOBOK,
TIO//IepKaHUsST PEKUMOB
paboThI
3/1eKTPUPHULIMPOBAHHBIX
Y aBTOMaTHU3UPOBAHHBIX

CryzseHT npyuHUMaeT
aKTHBHOE y4acTue B
XOZie TIPOBeJIeHUsT
3aHATHUS; 00/1a/jaeT
TJTyOOKUMM 3HaHUSIMU
00 yCTpoiicTBe U
TIPUHLIUTIE JeHCTBUS
TEIJIOBBIX TPUEMHUKOB
OTNTHYECKOTO
W3yJeHusi, o0sazaet
uH(opMarueit 06
OCHOBHBIX TEOPUSIX U
3aKOHaXx TeryIoBOro
W3TyueHUsl; HAXOJUT U
BEPHO aHa/IM3UpyeT
vH(opMalio 115
peIeHus TT0CTaB/IeHHOM
3a/1auM; CIIOCOOeH
WCII0J1b30BaTh
COBpEMeHHbIe MeTObI
MOHTa)Ka, HaJIaJK1
MalIIMH ¥ YCTaHOBOK,
IO/ /IepKaHUST PEKUMOB
paboThI

371eKTPU(ULIMPOBAHHBIX | TEXHOJIOTHUUECKUX 371eKTPUPULPOBAHHBIX
u TIPOL[eCCOB Y aBTOMAaTH3UPOBaHHbBIX
aBTOMAaTH3UPOBAHHBIX TeXHOJIOTUUeCKUX
TeXHOJIOTUYeCKUX TIPOLIeCCOB

TIPOL[eCCOB
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Tema 3 CTOYHMKH ONITHUYECKOT0 U3/TyYeHHUs
(Teni0BBIe, ra3zopa3psiHble, TIOMUHECLIeHTHbIe, CBeTOAN0/AHbIe)

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH NnpasuibHbIll 6apUAHM U HAXCMUmMe KHONKY «/Ianee»
B KBapI|eBbIX rajIoreHHbIX JlaMInax HaKa/IMBaHUs Peain3yeTcs:
+pereHepaTyBHbBIN LUK

peKyTepaTUBHBIN LUK/

peareHTHbIN LUK

JIroMUHeCI|eHTHbIe JIaMIIbI, 110 CPAaBHEHHIO C JIaMIIaMH HaKa/IMBaHUsI TOH )Ke MOII[HOCTH,
HMEIOT:

MEHBIITYIO CBETOBYIO OTAAUY

+00JIBIITYI0 CBETOBYIO OT/Iauy

PaBHYIO CBETOBYIO OTAAUy

Ko/16a 1'oMHHeCIIeHTHO# J1aMIIbI 0011iero Ha3HAYeHHUs 3aI0/THeHa:
BO3/IyXOM U aprOHOM

+aproHOM U HeOOJIBIINM KOTMYEeCTBOM PTYTH

BO3/lyXOM, aprOHOM U PTYThIO

Tesio HaKa/Ia KBapLEBbIX ra/IOTeHHbBIX JIAMIT HAKa/IMBaHHUA U3r0TaB/IMBAOT:
+13 0cobo urcToro Bosbhpama

U3 XPOMEJTb-KOTIeJIst

13 0c000 YHMCTOTO HUXPOMA

W3 MeTa/UI0KePaMHUKU

Ykaxure oT/IMUHe pHGOTBI ra/IoreHHbIX JIaMII HaKa/IMBAaHUA 0T 00bIYHBIX JIAMII HAKAa/IMBaHHA:
HeT HUKAKOI'O0 OT/IMUKsA

+Ha/mMuueM MOHOTIO LIUKJ/Ia U IMOBBIIIeHHeM TeMI1epaTyphbl Te/la HaKad/ld

IOBBIIIEHWEM TEMITIEDATYPhI Te€/la HaKaJld

Ha/IMUeM MOJHOI'0 IUKJIa Y TIOHM>KEHHWEM TeMIT€PATYyPhI T€/Ia HaKadJ/ld

Ykaxure yc/I0BHsI BO3BHUKHOBEHHsI [yrOBOro pa3psja:
Ha/iMuKre CBOOOJHBIX 3apsi/IoB

COOTBETCTBYIOII[Asi HATTPSDKEHHOCTh TT0JIST

Ha/JIMuKle COOTBETCTBYIOLIEH TMHBI CBOOOJHOTO TIpobera 3apsijioB,
+BCe Mepeurc/ieHHbIe YCIOBUS.

YkaxuTe NpeuMyIIecTBa raJioreHHbIX JIaMIl HAKa/ITMBAHUS 110 CPAaBHEHHUIO C 00bIYHBIMH:
paboTa TOJIbKO B TOPU30HTAILHOM TTOJIOKEHUH

HET MPeUMYII[eCTB

TIPOCTOTA IKCIUTyaTalun

+TIOBBILIIEHVE CBETOOT/AUN M CPOKA CITY>KOBI

CeeTooTjaua - 37T0:
| do
do
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Craprep cpafaTbIBaeT NpH 3a)KUTaHUH JTIOMUHECLIEHTHOH JIaMIIbI M He cpafaThIBaeT moc/ie eé
3aropaHms, TaK Kak:

CHW)KAeTCsl HalpsKeHUe CeTr

+TIpY BO3HUKHOBEHHWU TOKA B JlaMIle BO3HUKAET MaJieHre HarpsbKeHUsl Ha 0a/ylaCTHOM COTIPOTUBJIEHUU
MOTOMY YTO JlaMIla 3aropesnach

BO3HMKAeT B jlaMIle 3/1eKTPO/IFOMUHECLIeHLUS

@ 0TO/IIOMHHECIIEHI[UA — 3TO:

BO3HUKHOBEHHE U3/TyueHHUsI T10/] AeHCTBHEM TeT/IOThI

+BO3HUKHOBEHHE WU3/TyUeHUs 110/, 1eHiCTBEM KBaHTOB ONTHUYECKOTO U3/TyUeHHSI
BO3HUKHOBEHHE U3/TyueHHUsI T10/] AeHCTBHeM XUMUUYeCKUX PeaKI[ui
BO3HUKHOBEHHE W3/TyueHHs 10/l AeHCTBHUEM 3/IEKTPHUECKOT0 TOKa

O/IeKTPO/IIOMUHECI|eHIUs — 3TO:

BO3HHWKHOBEHHE U3Ty4eHUsl 10/, 1eliCTBHEeM TerI0Thl

BO3HUKHOBEHUE U3Ty4eHUsI TIOJ] eCTBUEM KBAHTOB OMTHUYECKOT0 M3J/TyueHUst
+BO3HUKHOBEHUE U3TyYeHUsI 1107, IeHCTBUEeM 3/IeKTPUUeCKOro TOKa
BO3HUKHOBEHUE U3Ty4eHUsI TIOJ [eCTBUeM XUMUUeCKUX peaKLvii

Ayrosyio pryTHy1o jamny tuna JIP® 1000 ucnonb3yror:
B )KUBOTHOBO/ICTBE

B [ITULIEBO/ICTBE

+B pacTeHNeBO/CTBe

B I10JIeBO/ICTBE

JlaMnia BBICOKOTO AaBJ/IEHUsI He 3aropaeTcs cpa3y ke Mmoc/ie noracaHusi, NoToMy 4ro:
+1/MHa cBoOOfHOTO TIpobera 3apsiioB He OCTaTOYHA /ISl OCTYXKEeHUsSI UMW SHepPTryuii HOHU3aIu
TMOBBIIIAETCS TeMrepaTypa B JlaMIie

CHW)KAeTCsl HampshKeHue CeTu

co3ziaeTcst 6osbliIoe Ma/ileHre HanpshKeHYst Ha 0aijlacTHOM COTIPOTUBJ/IEHUU

ITouemy /1aMIIa BBICOKOT'O AaB/IEHNs He 3aropaeTcs cpa3y [ocje noracaHus?

+TaK Kak /I/TMHa CBOOOJHOTO TIpobera He [OCTaTOYHA /IJIsl HOHU3AI[K a30BOTO MMPOMEXYTKa
HeJJOCTaTOYHO HarpsKeHUsl CeTU

OueHb BLICOKOE /laB/ieHUe B JlaMIie

Konpencarop C1, BK/IIOUeHHbIH Mapa/jie/lbHO CTAPTEPHOH cxeMe BK/IIOUeHMS
JIIOMMHEeCLIeHTHOH J1aMIIbl, IpeAHa3HaueH JJis:

yBe/TM4YeHUs] PeaKTUBHOM COCTAaBJISIFOLLEN TOKa CXeMbl

CHW)KEHHsI aKTHBHOM COCTaBJISIIOIel TOKa CXeMBI

yBeJINUeHUs] aKTUBHOW COCTaBJISIFOLLeN TOKa

+CHIWKEeHNs peakTHUBHOM COCTaBIISAIOLIeN TOKa CXeMBI.
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Konpencarop C2, BK/II0UeHHbIU Napaljie/IbHO CTapTepy, NpeJHa3HAUeH /JIf:
CHVDKEHUS paZiuorioMex

+TIpeJ0TBpaLL{eHUs] UCKPbI, YT B CTapTepe

CHVDKEHUS BeJIMUYMHBI UMITY/IbCa BBICOKOTO HaTlPsKeHUs

yBe/IM4eHUs] BpeMeHU BO3/|eHCTBUS BBICOKOT'O HaMpsKeHUs

BCe BbILIeIepevync/IieHHOe

3alUTHBIN Yo/ CBeTWIbHHKA OIpe/ie/iser:

CTereHb 3allWThI OT MOMNaZaHus MbUIA K UCTOYHUKY CBeTa

+ CTereHb 3alllUThI TJ1a3 OT BO3/|eHCTBUS SIPKMX UacTell MCTOUHMKA CBeTa

CTereHb 3allUThI OT MOMNaZaHusl BjlaTu B CBETU/IbHUK

Cuna ceera I ' —3r0:

cuna ceeta B ctennenr 1000

+yC/I0BHas CUla CBeTa OT CBeTU/IbHMKA CO CBeTOBbIM IMOTOKOM B 1000 /1M B JaHHOM HaripaB/ieHUA
CWJ/la CBeTa B JJaHHOM Hampas/eHuH B cterieHu 1000

Ykaxure, uTo 0003HauUaeT TpeThsA OyKBa B MAaPKHPOBKEe CBeTH/ILHHUKA:
3TO KJIaCC CBeTOpacripe/ie/IeHUs1 CBeTU/IbHUKA

3TO KOJIMUECTBO JIaMI B CBETU/IbHUKE

+Ha3HaueHUe CBeTU/IbHUKA

3TO CBeTOpacrpe/ie/ieHre CBeTU/IbHUKA

Ykaxure, uTo 0003HauaeT BTOpasa 0yKBa B MapKHPOBKe CBeTH/ILHHUKA:
3TO KJ1aCC CBeTU/IbHUKA

3TO Ha3HaueHUe CBeTHU/IbHUKA

3TO KOJIMUECTBO JIaMI B CBETU/IbHUKE

+3T0 Cr10co6 yCTaHOBKH CBETH/IbHUKA

Ykaxure, uTo 0003HauaeT nepBas 0yKBa B MAPKHMPOBKEe CBeTH/ILHHUKA:
KOJIMUeCTBO J1aMII B CBeTUJ/IbHUKE

+3TO THUII JIAMITBI

3TO CBeTOpacIipefie/ieHre CBeTHU/IbHUKA

3TO Ha3HaueHHe CBeTU/IbHUKA

CBeTU/IbHUKU K/1acCUPULIUPYIOTCA:

T10 pacrpe/ie/ieHHI0 CBeTOBOr0 MOTOKA B POCTPaHCTBE

T0 CTereHU 3allUThl OT TbL/IU, BOJbI U B3pbIBa

T10 pacrpe/ie/ieHHI0 CBeTOBOr0 MOTOKA B HWKHIOIO U BEPXHIOK Nonycdepy
+T10 BCEM Tlepeurc/IeHHbIM Mpr3HaKaM

KpuBasi cuiibl CBeTa IMOKa3bIBaeT:

10/] KAaKKUM YTJIOM PacIipOCTpaHsieTCsi CBeTOBOM TOTOK

+pacripeiesieHrie SHEPTUM CBETOBOTO TIOTOKA B IPOCTPAHCTBE
pacripocTpaHeHre CBETOBOTO MTOTOKA B BEPXHIOIO WA B HUKHIOIO TIOTyCdephI
B KaKyl0 CTOPOHY PAaCIPOCTPaHseTCsi CBeTOBOM TIOTOK

YKaKkuTe crioco0bl pery/iupoBaHust MH(PaKpacHo 00/Ty4eHHOCTH:
YTJIOM HaKJ/IOHA JIaMIThI

BBICOTOH MoZiBeca obsryuaTesist

HarpsykKeHrueM

+BCEMHU T1€PeUNC/IeHHBIMUA MEeTO/JaMU
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Ykakute Tpedyemyro nH(ppaKpacHyI0 00,Iy4eHHOCTb B 30He 000rpeBa MOJIOAHAKA:

_ fp—tp

" 0.04-K
+
E=a-K-(t,-t )
E= Kle(to_tB)
E_P

S

IIpenmymiectea IK-u3yueHus nepej ApyruMM BU/laMHU Harpesa:
HeT [pPeuMyIecTB

MOILIHOCTb U3/IyYeHUs XOPOLLIO peryJIupyeTcss TeXHUUeCKUMU CpeiCTBaMU
+1K-u3nyueHre TpOHUKaeT BIy1yOb U TaM OTAAeT SHEePrHi0

Bbibepume HecKo/IbKO NpaswibHbIX 6APUAHMOB U HAXCMUMe KHONKY «/[aneex»
Ha3HaueHue Jpoccesis B cxeMe BK/IIOUEHHsI TIOMUHECLHIeHTHOU JIaMIIbI B CETh:
JIpOCCeNb CYXKUT AJisi CHYKeHUsI ITyCKOBOT'O TOKa

+/IpoCCenb CITY)KUT ZIJIsi OTPAaHUUEHHsI TOKa BO BpeMsl IycKa JlamMiibl 1 ee pabotsl (50%)
+7IpOCCesTb CITY>KUT IS TIOJTyYeHUs UMITYJ/IbCa TIOBbIleHHOTo HanpsbkeHus (50%)
JIpoCceib CYXKUT /1S TIOBBIIIeHHsI KoCuHyca (hu

Knaccupukanusa 0aKTepUIH/HBIX YCTaHOBOK:
+Torpy>xHbie yctaHoBKH (50%)

HeTIOTPY)KHbIe YCTaHOBKHU

TIO/[BV)KHBIE YCTaHOBKH

HeTIO/IBU)KHBIE YCTAaHOBKU

+oTKpbITHIE (50%)

BakTepuiugHbie 00/1yyaTe/IbHbIE YCTAHOBKH K/IaCCH(ULIMPYIOTCS KaK:
MOTO/IOYHbBIE

+niorpy>xuble (50%)

HacTeHHbIe

+oTKpbIThIE (50%)

Ncrounnku nHGppPaKpacHOro U3/ayyeHUs KIacCu(PUIMpPyOTC:
CUHUE

+cBeTsble (50%)

KpacHbIe

+TeMHbIe (50%)

IIpu CHWKeHUM HaNpsDKeHUsA y JIaMIl HAaKa/IMBaHUS 3HAUUTE/IbHO CHWKAeTCs:
+cBeToBas oTAaua (33%)

JUTMHA BOJTHBI U3/TyUeHUsI

+mnoTpebnsiemast s3Heprus (33%)

CPOK CJTy>KObI

+3KOHOMUYHOCTSH JiaMIibl (33%)

B KOHCTPYKIUIO AYTOBOM MeTa//IOra/IOreHHOH J1aMNibl BBICOKOro AaByeHus [IPU BxoasaT:
+ropenka (33%)
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+BoJib()paMoBbIe 3/1eKTPo/ibI (33%)
+BHeIIHss KoJi0a (33%)
MrOMUHO(OP

Knaccudukanusi CBeTUIHHUKOB 110 Ha3HAYeHHUIO:
OBbITOBBIE CBETU/IHHUKH

+CBeTUIBHUKH [171s1 00ITIeCTBeHHBIX TToMelrieHu# (33%)
DPYAHUYHbIE CBETHU/IbHUKU

+CBEeTW/IbHUKU J1J1s1 IPOU3BO/CTBEHHBIX NoMelleHnH (33%)
+creljiasbHble CBeTUNBHUKU (33%)

CBeTH/IBHUKH K/1aCCHULIMPYIOTCS:
+110 Ha3HaueHuto (33%)

10 K03(hPULIMEHTY T0/Ie3HOTO JeNCTBUS
+110 cTenieHu 3auuThI (33%)

+110 cBeTopacripezienieHnio (33%)

T10 MOIIJHOCTH JIaMIT

OCHOBHBIMH XapaKTEePUCTHKAMHU CBeTH/ILHUKA SB/ISIOTCH:
CBETUMOCTb

+cBetopacnpeesnenue (33%)

+3auTHbIN yron (33%)

cusia cBeTta

+1oTpebJisieMast MOITHOCTD (33%)

IIpu BbI0OpE CBeTH/IbHUKA YUUTHIBAIOT:

BBICOTY TO/iBeCa

+yCJ10BUS OKpY»Karolieit cpefibl (33%)

+TpeboBaHMs K XapakTepy cBeTopacrpeesnenus (33%)
+3KOHOMUUECKYIO 1iesiecoobpa3HocTh (33%)

THUI UCTOYHMKA CBeTa

ITo cTeneHH 3alUTHI OT NMbIJTH CBeTH/IBHUKH KIaCCH(PUIMPYIOT Ha:
TMbLIECTOMKHE

+mble3anuieHHble (33%)

+mbl1eHenpoHuLiaemsle (33%)

repMeTHUHbIe

+TblIeHe3aluieHHbIe (33%)

Knaccudukanusi 3puTeMHBIX YCTaHOBOK:
+cTaluoHapHblie (33%)

HeTI0/IBU)KHbIE

+niepeiBrKHbBIE (33%)

+rnioaBKHBIE (33%)

CaMOXO/IHbIe

HNudpakpacHoe uznyueHue NpUMeHSeTCH:

+/1/11 MacTepy3aluy MOJIOKa, COKOB (33%)

+717151 o60rpeBa MOJIO/IHSIKA YKUBOTHBIX U NTULIBI (33%)
Juist 00orpeBa TIOMeIIeHU I

+/17151 CYLLIKU JTAaKOKPACOYHBIX TTOKPBITUM (33%)

JJ1s1 HarpeBa BO/IbI
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B koHcTpykimio nami [JPJI BXoJAT 3/1eMeHThI:
+ropenka (25%)

paspsHUKA

+OCHOBHbIE U [JOTIOJIHUTE/TbHBIE 3/1eKTPoAbI (25%)
+BHeIIHsA KoJi0a (25%)

+BoJib)paMoBast cripassb (25%)

HanpskeHnue 3a)kuranus ra3opaspsjHbix jamn tuna JIPT cHM)KarT Ipy IoMoIu:
+TIpeIBapUTE/ILHOIO TOZI0TPeBa 3/1eKTPOoB (25%)

+OKCHJMPOBaHUs 371eKTPOJ0B (25%)

+TIPOBO/SIILeH TI0JIOCHI BAOb KOJIOBI (25%)

+I0TIO/THUTE/IbHBIX 3J1IEKTPOJ0B (25%)

BbIOOpPa (hOPMEI 3/1IEKTPO/IOB

YabTpaduosieToBoe n3nydyeHue MIPUMeHAeTCs:

+771s1 06e33apa)KMBaHusl XKUBOTHOBOIUECKUX CTOKOB (20%)
+a71s1 06e33apakuBaHus Bozbl (20%)

+ 17151 macTepu3alyy Mosioka (20%)

+17151 06e33apakrBaHust Bo3zayxa (20%)

+//151 CTepU/IM3aLiuM MOCYibl, Tapbl, ofexXabl (20%)

JI71s1 BbIpAlLlMBaHKWsI paccajbl

Bonpocs! AJis 3aIMTHI J1a00PaTOPHBIX PadoT (0mpoc) mo Teme:

JIabopaTtopHasa pabora «VcciejoBaHHe CBETOTeXHHYECKHX M I/IEKTPUUECKHUX XapPaKTePHCTHK
JIaMI1 HAKa/IUBaHUS»

Ha3oBuTe 0CHOBHBIE 3Talbl COBEPLLIEHCTBOBAHMS JIaMIIbl HAKa/IUBaHUsI.

YKaxuTe OCHOBHbIE PUUMHBI CHW)KEHHSI CBeTOBOT'0 MTOTOKA JIaMITbl HAKa/IMBAHMUS.

OOBsICHUTE, TTOUEMY JIAMIThI C OMCITUPABI0 UMEIOT O0siee BHICOKYHO CBETOOT/AAuY.

[Touemy cBetooTAaua v cBetoBoM KII/| nammbl HakKanMBaHWs C yBeTMUeHWEeM HarpsKeHUs
CeTH BO3pacTaroT?

Kak sieKkTprueckasi SHeprusi B jlaMIie HaKa/JMBaHUs peo0pa3yeTcsi B CBETOBYIO?

6. Ilouemy cBeTOOT/Z@ua rajoOreHHbIX JIaMII BbILle?

7. OOBSICHUTE MPOLECC 3a)KUTAHUS JITOMUHECLIEHTHOM JIaMIThl C UHAYKTUBHBIM 0a/ijlacTOM.

AN

o

JlaboparopHasa pabora «VccieqoBaHne CBETOTeXHHYECKHX M I/IEKTPUUYECKHUX XapaKTePHCTHK
JIOMHHECLIeHTHBIX JIaMID»

8. Tlouemy craprep He cpabaThiBaeT 1ocjie 3a’KUTaHusl JTaMIThbI?

9. Uem oT/iMuaroTcst 6aKTepULMHbIE U SpUTEMHBIe 1amITbl oT JIB?

10. KakoBbI IpeuMy11iecTBa U HeJOCTaTKU KOMIIAKTHBIX JIIOMUHECLIEHTHBIX JIaMIl [1epef
JTMHEVMHBIMU?

11. B yuem npenmylecTBa ¥ HeJOCTaTKX CBeTOM3/IyYarOIUX JUO/0B Iepes APYyTUMU
HMCTOYHUKAaMHU CBeTa?

JIaGoparopHasi padora «Mcc/iejoBaHHe CBeTOTEXHHYECKUX M JIEKTPUUECKHX XapPaKTEPUCTHK
CBETO/JMOJHBIX UCTOYHUKOB CBeTa»

12. I3 KaKUX 3/IeMEeHTOB COCTOUT CBETOANOA?

13. TTpunIMI paboThI CBETOAUO/A.

14. Y cTpOKCTBO Ma/IOMOL{HOTO CBETOAMO/A.
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15. YCTpOKCTBO MOIIIHOTO CBETOIHUO/A.

16. YcrpoiictBo SMD cBetoguoa.

17. YcrporictBo cBeToguoza usrorosneHo no COB texHosorum.

18. [IpermylllecTBa ¥ HeJOCTAaTKX CBETOAUO/A.

19. 3aBUCHMMOCTh CBETOBOM OT/JauM CBETOAMO/A OT BeJIMUMHBI MUTAKOLET0 TOKa.
20. Kakoli xapakTepuCTUKOM Oripe/iesisieTCsl LiBeT CBeUeHUs1 CBeToAuoa’?

21. Kakum obpa3om rosiyyaetcsi 6e/ioe cBeueHHe CBETOAMOAA?

22. CBeTOTEXHUYECKHE XapAaKTePUCTUKU CBETOAUOIOB.

23. TloueMy HeoOXOzMIMa CTaOM/IM3aIUS TOKA Uepe3 CBETONO?

24. OcobeHHOCTH TTapa/iyIe/IbHOTO U TT0C/IeI0BATe/TbHOI0 BK/IFOUEHHSI CBETOIHUO/IOB.
25. YUem ompeiensieTcsi CPOK CTy»KObI CBETOTUO/IOB?

JIabopaTtopHas pabora «VcciejoBaHNe HCTOYHUKOB 00/Ty4eHHsl, HCIIO/Ib3yeMbIX B TeIJIHIaX»
26. C KakoM 11e/ibI0 TIPOU3BOJUTCS 00TydeHre paccaibi?
27. Ha30BuTe THIIbI TEIVIMYHBIX 00/TydaTe/TbHBIX YCTAHOBOK M MOSICHUTE UX YCTPOMCTBO.
28. . Ilepeuniciure 0cO6€HHOCTH KOHCTPYKLIMH JIAMII, MCTIO/Ib3YeMbIX B PACTEHHUEBO/ICTBE.
29. [Tosicaute ycTpoiicTBo namiibl JPJT.
30. ITosicHUTe IpPUYMHBI U3MeHeHUs] [TapaMeTpOB UCC/IeyeMO JIaMITbl IIPY ee pa3ropaHuM.
31. Kak paccuuTaTh 06/1y4aTe/IbHYI0 YCTAaHOBKY /11 PACTEHUIN?
32. DkoHOMHUUeCKas 11e/1eco00pa3HOCTh MpUMeHeHHsT 00/TydaTelbHbIX YCTaHOBOK B
pacTeHueBO/CTBe.

JIabopaTropHas pabora «VcciegoBanue padorsl Y D-ycTaHOBKHM A1 00/TydeHHs] KUBOTHBIX»

33. HazoBuTe K1accudUKaILMIO JIaMIT BLICOKOTO W CBePXBBICOKOTO /laB/IeHUS.

34. KakoBa KOHCTpyKLus jiam1isl JJPT?

35. PacckakuTe 0 mporeccax 3aKUraHus JAByX3/1eKTpogHoM amiibl [IPT.

36. ITouemy B mipoLjecce pa3ropaHus JiamIibl BBICOKOTO JlaB/IeHUsI BCe BeJIMUMHbI BO3PACTaloT, a TOK
yMeHbIIaeTcs?

37. Kak npoucxouT 3a)KuraHve 4yeTblpexs/1eKTpogHoN nammbl JJPT?

38. PacckakuTe 0 KOHCTPYKLIMH JyiaMIibl JIPJI.

39. Iporjecchl Mpy 3a)KUTaHUU ABYX3/1eKTPOAHOM aamibl [PJI ¢ pa3psiAHUKOM.

40. Ha3oBuTe nperMylLiecTBa MeTa/IJIOra/IOreHHBIX JIaMIT [Tepes; APYrMMU UCTOYHUKaMU
W3/Ty4eHUsl.

41. 3auem 00/yuaTh KUBOTHBIX?

42. KakoBa TexHonornyeckast 3¢p¢eKTUBHOCTb SpPUTeMHbIX 00/1ydaTebHbIX yCTaHOBOK?

43. IlepeuniciiiTe KICTOUHUKY 3PUTEMHOIO U3/TyYeHHs.

44.Yem otyinuaercs JIO ot JIB?

45. Kak BbIUMC/IUTL BpeMsi 00/TyueH s TIPY CTAaljMOHAPHBIX 00/TyuaTe/TbHbIX YCTaHOBKAX?

46. Kak kaccuuiLupyroTcs S3puTeMHble 001ydaTebHble yCTaHOBKU?

47. Kak BO3HMKaeT MH(paKpacHOe H3yueHue?

48. Iepeuricnure 06/1aCcTU IpUMeHeHUst UHPPAKPaCHOTO U3/TyueHUsI B CEJIbCKOM XO3sICTBe.

49. B yem npenMyl1eCTBO JIYYHMCTOr'O Harpesa repef KOHBeKLMOHHbIM?

50. buonoruueckoe JeicTBre UH(PPaKPaCHOTO U3/TyUeHUsl.

51. Knaccugukariyist MICTOYHHKOB MH(PPAKPACHOTO M3/TyUYeHUsl.

52. B uem 0cobeHHOCTH pacyeTa YCTaHOBKM MH(pPaKpacHOro oborpeBa MOJIOJHSIKA?

53. Knaccudukarus ynpTpadroneToBeIx 001yuaTebHbIX YCTaHOBOK.

54. TIpumeHeHne OaKTepULMIHOTO U3TyUYeHHs B CeJTbCKOXO03sIICTBEHHOM TIPOU3BO/ICTBE.

55. ITopsifiok pacyeTta GakTepULIMAHBIX 00TyuaTebHBIX YCTaHOBOK.

JIaGoparopHasi paboTa «YpaB/ieHHEe 0CBEeTUTEeTbHBIMHU YCTaHOBKaMM»

56. YTo Takoe CBeTUILHUK?
57. Ha3oBuTe Ha3HaueHVe apMaTyphl CBETU/IbHUKOB.
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58.
59.
60.
61.
62.

cpeapbl?
63.
64.

Kak kmaccuuuupyroTcst CBeTU/IbHUKHI?
Yro Takoe KJ/1acC CBeTOpacIpe/eeHus?
HazoBuTe 0CHOBHBIE XapaKTePUCTUKU CBETU/IbHUKOB.

YTo Takoe 3alUTHBIN yroJ CBeTU/IbHMKA U KaK ero ornpejenuThb?
Kak kaccuuiupyroTcst CBeTU/IBHUKY 110 CTeTeHU 3allUThl OT BO3/eCTBUS OKpY Katoleit

Kakue ObIBatOT CBETHU/ILHUKHU T10 HA3HAUEHUIO?
MapkupoBKa CBeTU/IbHUKOB.

Tabnuna 5 — Kpurepun onjeHKH copMHPOBAaHHOCTH KOMIIETEHIUH

Koa n HaumeHOBaHMe
VHMKaTopa
JIOCTH)KeHUS

KOMIIeTeHL[UM (YacTu

KOMIIeTeHIUH)

Kputepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIMA

(4acTv KOMMeTeHIMH)

Ha 0a30BOM ypOBHE

Ha TOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIeHKe
«y[IOBJIETBOPUTETBHO»
50-64% ot
MaKCHMaJ/IbHOro Oasiia

COOTBETCTBYET OIeHKe
«XO0opouo»
65-85% oT

MaKCHUMaJIbHOro Oasiia

COOTBETCTBYET OIeHKe
COTJIMYHO»
86-100% ot

MaKCHMaJIbHOro Oasiia

NI-21koc-2» Haxogut u
aHa/M3upyeT
vH(opMaL1io 115
peleHus
MOCTaB/eHHOM 3a/iauu
N -31koc-2 Ucnonb3yet
COBpPeMeHHbIe MeTO/bl
MOHTa)ka, Ha/laJIKU
MalIlIWH U YCTaHOBOK,
MOJiepKaHusl peXXUMOB
paboThI
3/1eKTPUGHUIPOBAHHBIX
u
aBTOMAaTH3UPOBAHHBIX
TEeXHOJIOTMUeCKUX
TPOLIeCCoB

CryneHT Ha 6a30BOM
YPOBHE BaJieeT
MaTepHuasoM II0 TeMe;
[eMOHCTpUpYeT 3HaHHue
CBETOTeXHUYECKUX U
3/1IeKTPUYEeCKUX
XapaKTepHCTUK JIaMIT
HaKa/lMBaHus,
JIFOMHHECL|eHTHBIX
JlaMI U CBETOZIMO/IHBIX
VICTOYHHKOB CBeTa;
MOJKeT HaXOAUTb U
aHa/IM3UPOBaTh
VH(pOopMaL1Io /14
pelLieHust
MOCTaB/IEHHOM 3a/1auy;
3HaeT COBpeMeHHbIe
MeTO/Ibl MOHTa’Xa,
HaslaZIki MallvH 1
YCTaHOBOK,

MO/ lepKaHusl Pe)KUMOB
paboThI
3/1eKTPUPULIMPOBaHHbIX

CryzeHT Ha Xopollem
YPOBHe BrajieeT
vH(opMaryeii o
CBETOTeXHUUECKUX U
3J1IeKTPUUECKUX
XapaKTeprCTUKaX JlaMIl
HaKa/IMBaHus,
JIFOMHHECL|EHTHBIX JIaMIT
Y CBETO/IMO/IHBIX
VCTOYHUKOB CBETa;
CaMOCTOSITE/TbHO
HaXOJUT U aHa/IU3UpyeT
VH(pOpMaL1IO [/
pelleHys TTOCTaB/IeHHOM
3a/laui; B OCHOBHOM,
croco6eH MCTo/b30BaTh
COBpPEeMEeHHbIe MeTO/IbI
MOHTa)Ka, Ha/laJIKu
MallllH U yCTaHOBOK,
MO/I/Iep>KaHusl Pe)KUMOB
paboThi
3/1eKTPUPULIMPOBaHHBIX
Y aBTOMAaTH3UPOBaHHbBIX

CryneHT npuHUMaeT
aKTHMBHOE yJacTue B
X0/le TIPOBeJieHUst
3aHATHUS; 00/1ajaeT
r/y0OKMMU 3HAHUSIMH O
CBETOTEXHUUECKUX U
3/1eKTPUYECKUX
XapaKTepUCTUKaX JlaMIl
HaKa/IMBaHUs,
JIFOMUHECL|€HTHBIX JIaMIT
Y CBETOJUO/IHBIX
VCTOYHUKOB CBETa;
HaxO0/IUT U BEpHO
aHa/IM3upyer
vH(opMaryio 115
peleHrs MOCTaB/IeHHOU
3ajjauu; crocobeH
VICII0J/1b30BaTh
COBpeMeHHbIe MeTO/Ibl
MOHTa’Ka, HaJlaIKu
MalIlIMH U YCTaHOBOK,
NoAiiep>KaHusi peXXUMOB
paboThI

U TeXHOJIOTUYeCKHX 3/1eKTPUDULMPOBAHHBIX
aBTOMAaTU3UPOBAHHBIX | IPOLIECCOB Y aBTOMAaTHU3UPOBAHHBIX
TeXHOJIOTUUeCKHX TeXHOJIOTUUeCKUX
TIPOLIeCCOB TIPOLIECCOB

Tema 4 HopmupoBaHue 0CBeTHTE/IbHBIX YCTAHOBOK.
IIpoexTHMpOBaHMe M PACYET 3/IeKTPUUYECKHX YCTAHOBOK M OCBEeTHTE/IbHBIX CeTel

KomnerortepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHbIl 6APUAHM U HAXCMUMe KHONKY «/lanee»
CBeTOBO#i NOTOK CBeTUW/ILHUKOB OT TOUEUYHbBIX HCTOUHHKOB PacCUMTHIBAETCS MO0 (hopmyJie:

¢ _ 1000-Eyy Ky

. Mo D e
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_Ey-S-Ky-Z

N'no.y
_E,-K;-H,
ﬂ'zei

®=1000-Ep -K3- Y e

o

D

Ko3¢unmeHT ncno/ib30BaHusi CBETOBOI0 MOTOKA 0CBeTHTE/ILHOM YCTaHOBKH MOKa3bIBaeT:
+/I0/TF0 CBETOBOT'O TIOTOKA OCBETUTETbHOM YCTaHOBKHU, UCIT0/Ib3yeMOi Ha paboueli TOBepXHOCTH
JIOJTI0 CBETOBOT'O TIOTOKA OCBETUTE/TbHOW YCTAHOBKH, OTPayKEHHOM OT paboyeli OBEPXHOCTH
JIOJTF0 CBETOBOT'O TIOTOKA JIaMIT, TIOTJIOL[eHHOM CBeTUIbHUKaMHU

K03 ULIMeHT MOo/Ie3HOTO JIeHCTBUS CBETU/ILHUKOB

ToueuHbIN MeTO/] pacyeTa 0CBeTUTEe/IbHBIX YCTAHOBOK IPUMEHSETCS:
IIpY pacyeTe OCBELleHHOCTH BepTUKa/IbHBIX [I0BEPXHOCTEN

TIIpU pacyeTe OCBeLeHHOCTH TOPU30HTa/IbHBIX [TOBEPXHOCTEN

TIpU pacyeTe OTKPBITHIX IPOCTPAHCTB

TIpU pacyeTe NOMeLeHUH TUIa "TieHasna"

+BCe 1epeurcieHHoe

YKaxkute k03¢ puULIeHT NMy/IbCcaliid CBeTOBOI0 NMOTOKa:

Ko = CI)max _(Dmin
n=
4'¢)CP
K. — CI)max _(Dmin
mn=
+ D max + Pmin

KH _ CI)ma>c<D_(Dmin
CP
D ax + Pmin
2-Dcp

KH:

CBeTOBOM NOTOK CBeTWIHLHUKA MeT0/10M K03(h(PHULIeHTa MCII0/Ib30BaHUSI BHIYUC/IAETCS M0
¢opmye:
E, K, -H
H 3 P
@ —

,U‘Zei
o _ 1000-Ey Ky
Mo e
o EnSKsZ
+ N'no.y
®=1000-Ep -K3- > e

Ko3¢dunyeHT HepaBHOMEPHOCTH — 3TO:
E
Z — max
E

+ cp
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7 = Emax

Emin
E_+E .
Z — max min
2
Z=2Ecp

Pacuet ceuenus MNpoBOAOB HAa MUHUMYM IIPOBOJHHUKOBOI'0 MaTepHd/id IPOU3BOAUTCA 110
dhopmy.e:
2Mi

T C.AU
M
S:_Z 1P
.. C-AU
p-l

L-)'P

Pacuer ceuenus MIPOBOJAOB I10 MOTEPE HAIIPAXEHUA IMPOU3BOAUTCA 110 q)OpMyJ'[e:

S
S

+ C-AU

Y aenbHasi MOIJHOCTH OCBETUTE/IBHON YCTAaHOBKHY MPEeACTaBJIsieT 000 OTHOIIIeHUE 0011ei
YCTAaHOB/IEHHOM MOIIJHOCTH CBeTH/ILHHUKOB H:

MOIIHOCTH BEIOPAHHOM JIaMITbI

KOo3(¢duLeHTa 3anaca

+TI/I011[aJ¥ OCBEIIlaeMOro TTOMeIlleHUsI

CpeJHero pacCTOSIHUSI MKy CBETUIbHUKaMU

CeueHue IPOBO/IOB M KaleJieil onpejensercs:

T10 TOKY Harpy3Ku

T0 MOTEePSIM HarpsDKeHUsI

110 MUHUMa/IbHOMY pPacxoZy NpOBOJAHUKOBOTO MaTepuasa
110 MeXaHW4eCKOW TPOYHOCTH MPOBO/I0B

+110 BCEMY MepeurcieHHOMY

I'OCT 13109 gonyckaeT moTepy HalpsKeHUsI B 0CBETUTE/IbHBIX CeTAX MPOU3BO/CTBEHHBIX
MOMeILeHH U 001[eCTBeHHbIX 3[JaHH /10:

10 %

2,5%

7,5 %

+4 %
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B kaxpaoii ogHo(da3Hoi rpynme He JO/DKHO ObITH JIaMII HAKA/TUBAHMSA, PO3€TOK M JIaMII
BBICOKOI'0 /JaBJIeHUs 0oJ1ee:

15

40

+20

25

JlonycTUMBIN TOK NMPOBO/ja — 3TO:

TOK, TIPU KOTOPOM TIPOBO/, HUKOT/Ia He TIeperopur

+HauOOMBIINI TOK, ITPH JJTUTETLHOM TTPOXO0KAEHUN KOTOPOTO He HapYIaeTCs U30ISIUs
HauOOJIBIININ TOK, TIPU KOTOPOM He HapyIIIaeTCs U30ISLUS

ONTHUMAa/IbHBIN JIATE/TbHBIM TOK

HoMuHaNbHBIN TOK NpeJoXpaHUuTeisi — 3TO:

TOK, KOTODbIH MpeZioXpaHUTe b BbIEPIKUT

+HauOOJIBIINI TOK, MPH JJTUTETLHOM MPOX0XK/I€HUHU KOTOPOT'O TPeIoXpaHnTe/Ib HU MeXaHUUeCKU, HU
TePMUUECKH He pa3pyllaeTcs

TOK, TIPY KOTOPOM TIpe/JOXPaHUTe/Tb He TTeperopuT

ABTOMaTHUeCcKHe BbIK/II0YaTe/ Ty 3alMIIal0T 0CBeTHTe/IbHbIe CeTH OT:
+ TOKOB KOPOTKOTO 3aMbIKaHUSI

TOKOBBIX Ieperpy3ok

MeXaHUYeCKUX TTOBPEX/IeHUN

CHW>KeHUsI HarlpsDKeHHst

YMEeHbIIeHUsT YaCTOThI

Bbibepume HecKo/nbKO Npasu/ibHbIX 6APUAHMOE 0Meema U Haxcmume KHONKy «/lanee»

Merto/ K03 ¢uLeHTa UCII0/Ib30BaHNSI CBeTOBOr0 MOTOKA He/Ib3sl IPUMEHATD /i/Is pacyera:
+10Kanu30BaHHOTO ocBeleHus (50%)

PaBHOMEPHOT'O OCBeIIeHHsT

+0CBelleHUs1 HaK/IOHHBIX TiockocTeit (50%)

JIE>KYPHOT'O OCBEIIeHHUsT

aBapUIHOTO OCBeLLeHUS

KOMOWHUPOBAaHHOTO OCBEIIeHUS

Bupabl ocBeilenus:

+pabouee, 1e)XypHOe, TEXHOIOTUUeCKOe, OXpaHHOe, IBaKyallMoHHOe, aBapuitHoe (33%)
+pabouee, nexxypHoe (33%)

+0XpaHHOe, 3BaKyal[ioHHOe (33%)

o011iee, MeCTHOE, JIOKAJTM30BaHHOE

OCHOBHBIMH BH/IaMH OCBeILeHHs /ISl CO3/JaHUsI HOPMA/IBHBIX YCI0BUH BU/IEHUST B IOMeEIeHUsIX
SIBJISIFOTCSL:

+pabouee (33%)

+aexxypHoe (33%)

apXUTEKTypHOE

+aBaputiHoe (33%)

Ha cTrapguu npoeKTHPOBAaHUA CBeTH/ILHHUKH 00BIYHO PacIo/iararT:
Ha CTeHax

+110 BepIlIMHaM KBajipaTa (33%)

+10 BepiHaM pomba (33%)
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Ha MOTOJIKe
+T10 BepILIMHAM MPSMOYTOIbHBIX Tosel (33%)

Kakue pacuenure/y yCTaHaB/IMBalOT B aBTOMaTUYeCKUX BBIK/II0YaTe/IAX?
+TeruioBblie (33%)

VMH/YKLIMOHHBbIE

+3nekTpoMarHuTHble (33%)

+KoMOuHMpOBaHHbIE (33%)

3/1eKTPOCTaThUYeCKUe

XapakTepHbii K03()GHULMeHT ceTH 3aBUCHUT:
+0T cUcTeMbl HarpsbkeHus (25%)

+0T popa Toka (25%)

+0T KOJInuecTBa MpoBoioB (25%)

+0T MaTepurasa NpoBoJHUKa (25%)

OT MOMEHTA Harpy3Ku

OT TOTepH HarpsKeHUst

OT uero 3aBHCHT JO0NYCTUMBIH TOK MPoOBoja?
+0T Knacca uzonsiuu (20%)

+0T KoiuecTBa npoBozoB (20%)

+oT criocoba rpoknagku (20%)

OT BCero repeyrcjieHHOro

+0T MaTepuasa npoBoja (20%)

+0T ceueHus npoBozga (20%)

Bonpocs! AJis 3aIMTHI J1a00PaTOPHBIX padoT (0mpoc) mo Teme:

JIaGopaTopHasi pa6ora «Pacuer MOIIHOCTH OCBETMTE/IbHOH YCTAaHOBKH TOUYEUHBIM METO/I0M,
MeTo/10M Ko3(puijueHTa MCNo/Ib30BaHUsA U y/ie/IbHOM MOIHOCTH»

N AW

10.

11

HasoBuTe nops0K NpoeKTHPOBaHUS OCBETUTE/IbHBIX YCTaHOBOK.

[Tepeuncivte BUABI OCBeLeHUS.

Kak BbIOpaTh UCTOUHUK CBeTa?

[Topsiziok BbIOOpa CBETU/ILHUKOB.

Kak oripefieiuth KOIM4eCTBO CBETU/ILHUKOB B ITOMELL[eHUU?

Kak onpefietMTe MOILIHOCTb CBETU/IBHMKA TOYEYHBIM METOZ0M OT TOUYEeYHOI'0 UCTOYHHMKA?
UTo Takoe yC/I0BHast OCBELLeHHOCTh?

Kak onpesienTh MOIIIHOCTh UCTOYHMKA CBeTa MPU pacueTe TOYeUHbIM MeTO/IOM OT JIMHEHHBIX
HWCTOYHUKOB?

UTto Takoe yC/I0BHasi OTHOCUTE/IbHAs OCBeLlleHHOCTh?

[MTopsiok pacyeTa OCBETUTETbHOM YCTAHOBKU METO/IOM KO3(pULeHTa UCI0/Ib30BaHusl.

. ®u3nyeckuil CMbIC/ KO3 hULeHTa UCII0Ib30BaHuUs.
12.
13.
14.
15.

Kak paccuntaTb OCBETUTE/IbHYIO YCTAaHOBKY METO/IOM Y/Ie/IbHOW MOILHOCTH?
[TopsiJOK KOMITOHOBKY OCBETHTE/IbHOW CETH.

Kaxk BpIOpaTh MapKy MpoBo/ia ¥ CrIoco0 MPOKJIaAKu?

[TepeuncvTe METO/BI pacueTa CeYeHHsi IPOBO/IOB.
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JIabopaTtopHas pabora «KoMnoHOBKa M pacueT 0CBeTUTe/IHLHOH ceTH. BbI6op 1 pacuer
3alUTHOMH anmapaTypbi»

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

Tabuna 6 — Kpurepun onjeHKu ¢)opMHPOBAaHHOCTH KOMIIETeHIUH

Kak BBIMOHUTE pacueT ceyeHus IPOBOZIOB HAa MUHUMYM IPOBOAHUKOBOTO MaTepHasa?
Kak BBINOMHUTE pacueT ceyeHus MPOBO/OB TI0 NTOTepe HarpspKeHus1?
UTo yunThIBaeT XapaKTepHbI KO3(PhULIMEeHT CeTH?

UTo Takoe NpUBe/IeHHbI MOMEHT?
Yro Takoe JOMyCTUMBIN TOK TIPOBO/A?
Kaxk BBIOpaTh mpe1oXpaHUTesb?

Kak BbIOpaTh yCTaHOBKY aBTOMAaTU4YeCKOT0 BBIK/TFOUATe s ?
TpeboBaHusi, peAbsBIsIEMbIe K YIIPaB/IeHUI0 OCBETUTE/ILHBIMH YCTaHOBKaMHU.
[TepeuriciiTe CriocoObl yTIpaB/ieHUsI OCBETUTE/IbHBIMU YCTaHOBKaMHU.
[TopsiioK KOMITOHOBKU OCBETUTE/IbHOW CETH.

Kak BbIOpaTh MapKy MMpoBOZa U CIIoco0 MPOK/IaJKu?

[TepeuricivTe MeTO/bI pacueTa ceueHusi IIPOBO/IOB.

Kog n HaumeHOBaHMe
WHAMUKATOopa
JIOCTH)KEeHUST

KOMIeTeHLUM (YacTu

KOMIIeTeHIUH)

Kputepuu olieHuBaHUsI cOPMUPOBAHHOCTH KOMITeTEHLIMA

(4acTv KOMIEeTeHI 1K)

Ha 0a30BOM ypOBHe

Had ITOBBIII€EHHOM YpPOBHE

COOTBETCTBYeT OL|eHKe
«Y[,0BJIETBOPUTE/ILHO»
50-64% ot

MaKCUMaJIbHOTO DaJiia

COOTBETCTBYET OLIEHKE
«XOpO1IO»
65-85% ot

MakKCUMaJbHOro 6asia

COOTBETCTBYET OL[eHKe
«OT/IMYHO»
86-100% ot

MaKCHMaJILHOr o bOasiia

N-21koc-2» Haxogut u
aHa/M3upyeT
rH(opMaryio 115
pelieHust
MOCTaB/IEHHOM 3a/lauu
N -3mkoc-2 Ucnonb3yet
COBpeMeHHbIe MeTO/IbI
MOHTaXka, Ha/laJiKU
MallllH U yCTaHOBOK,
noA/iep>kKaHusi PeXKUMOB
paboThI
3/1eKTPUPHULPOBAaHHBIX
u
aBTOMAaTH3UPOBAHHbBIX
TeXHOJIOTUYeCKUX
TIpOLIeCCOB

CryneHT Ha 6a30BOM
YPOBHE B/iaJieeT
MaTeprasioM Io TeMe;
JIeMOHCTPUPYeT 3HaHUe
pacueTa MOIIHOCTH
OCBETUTEIbHOU
YCTAaHOBKU TOUYEUHBIM
METO/|0OM, MeTOZIOM
Ko3dduipeHTa
WCTIO/Tb30BaHUs U
MeTOZIOM YZeJIbHOU
MOLI[HOCTH;

MO>KeT HaXOJUTb U
aHa/IM3upPOBaTh
vHbopMaLio [t
peLieHUs
TOCTaB/IEHHOM 3a/lauy;
3HaeT COBpeMeHHbIe
MeTO/[bl MOHTAa’Ka,
HaJlaZIki MallvH 1
YCTaHOBOK,
To/iiep>KaHusT PeXXMMOB
paboThI
3/1eKTPUPULIMPOBAaHHBIX
u

CryzeHT Ha Xopoliem
YPOBHE B/iaJieeT
vH(opMarueii o
criocobax pacueta
MOILIHOCTH
OCBeTHUTebHOM
YCTAaHOBKU TOYEUHBIM
METO/|0M, MeTO/IOM
Ko3(dduieHTa
VICTI0/Ib30BaHUs U
MEeTOZIOM YZeJIbHOU
MOILHOCTY;
CaMOCTOSITE/TbHO
HaxOJUT U aHa/IU3UpyeT
vHbOopMaLIo [t
pelLeHus T0CTaB/IeHHOU
3a/laui; B OCHOBHOM,
croco6eH MCIo/b30BaTh
COBpeMeHHbIe MeTO/IbI
MOHTa’Ka, HaJlaIKu
MallllH U yCTaHOBOK,
To/Ilep>KaHusi peXXUMOB
paboTHI
3/1eKTPUPULIMPOBAaHHBIX
Y aBTOMAaTH3UPOBaHHbBIX

CryneHT npuHUMaeT
aKTHUBHOE yJacTue B
X0Jie TpOBeJleHusI
3aHATUS;

obazaet rmyoOKUMU
3HaHUSIMU O criocobax
pacyeTta MOLHOCTU
OCBeTHUTeTbHOM
YCTaHOBKU TOUEYHBIM
MeTO/I0M, MeTOZIOM
Ko3(duieHTa
VICII0/Ib30BaHUs U
MEeTOZIOM YZeJIbHOU
MOLLIHOCTH; HaXOUT U
BEPHO aHa/lIu3upyeT
vH(pOpMaLUIO J/1s1
pelleHus: MOCTaBIeHHOU
3ajjauu; criocobeH
VICTIO0/Tb30BaTh
COBpEMEHHbIE METO/IbI
MOHTa)a, Ha/la/IKu
MalllVH U yCTaHOBOK,
No/iZlep>KaHusi peXXUMOB
paboThl
3/1eKTPUDULIPOBAHHBIX

dBTOMATHU3UPOBAHHBIX | TEXHOJ/IOTHUYECKHX N dBTOMATHU3WPOBAHHBIX
TeXHOJIOTHYeCKUX mponeccoB TeXHOJIOTUYeCKHUX
nponeccoB rnponeccoB
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2 OOEHUBAHME IITMCBbMEHHBIX PABOT CTYJEHTOB,
PEI'VIAMEHTUPYEMBIX YYEBHBIM IVTAHOM

KypcoBas pabora «IIpoekTHpoBaHue 0CBeTHTE/TbHOU YCTaHOBKH
Ce/IbCKOX035IMCTBEHHOI'0 IIOMeILieHUs».

TunoBasi KypcoBasi paboTa, BBITIOJIHSETCSI 110 BapUAHTaM B COOTBETCTBUM C METOJUUECKUMHU
yKa3aHWsSMU. 3ajlaHue UHIUBHUYaIbHOE /11 KaKJO0ro CTyZeHTa. BeIOOp BapuaHTa MPOU3BOJUTCS TI0
mmdpy (rmoc/iegHeN v rpearoc/ieqHel nudpam CcTyZeHuecKoro ouiera).

Koauuecmeo eapuanmog — 50.

Bonpocs! AJisi 3aIMTHI KypPCOBO# padoThI:

PN AW

9.

10.
11.

12

Ha3oBuTe nopsii0K NpOeKTUPOBaHUSI OCBETUTE/IbHBIX YCTaHOBOK.

[epeunicnuTe BU/bI OCBELLIeHUS.

Kak BpIOpaTh NCTOUHUK CBETA?

[Topsifok BEIOOpA CBETHU/ILHUKOB.

Kak orpesieuTh KOJIMYECTBO CBETU/ILHHUKOB B NTOMELL[eHUU?

Kak onpezsenuTb MOILHOCTb CBETU/IbHUKA TOU€YHBIM METOJIOM OT TOUeYHOI'0 MCTOUHHKA?
UTo Takoe yC/I0BHas OCBellleHHOCTh?

Kak onpesenuTb MOLHOCTh KCTOYHMKA CBETA MPU pacueTe TOUEUHbIM METOZOM OT
JTMHENHBbIX UCTOUHHKOB?

YTo Takoe yC/I0BHasi OTHOCUTe/IbHAsi OCBELLeHHOCTh?

[MopsiioK pacueTa OCBETUTELHOM YCTAHOBKU MeTOA0M KO3(dULMeHTa UCI0/Ib30BaHUS.
dusnueckuii cMbICa K03 duLeHTa UCI0/Ib30BaHMUS.

. Kak paccuntaTh OCBETUTebHYIO YCTaHOBKY MeTOZIOM y/le/IbHOU MOLLHOCTH?
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[TopsiioK KOMITOHOBKU OCBETUTE/IbHOM CETH.

Kak BbiOpaTh MapKy MpOBOZA U CIIOCO0 MPOK/IAAKHU?

Kak BpIOpaTh MapKy NpoBo/ia ¥ CII0CO0 TTPOKJIaAKU?

[TepeuncnuTe MeTObI pacueTa ceueHus IPOBO/OB.

Kak BbIMOHUTE pacueT ceyeHus IPOBOJOB HA MUHMMYM TTPOBO/JHUKOBOI'O MaTepuasna?
Kak BBIMOMHUTE pacueT ceueHUs MPOBO/IOB M0 TIOTepe HarpsDKeHUs ?

UTo yuuThIBaeT XapaKTepHbIM KO3(PPULIMEHT ceTU?

Yrto Takoe npuBeJieHHbI MOMEHT?

YTto Takoe AOMyCTUMBIN TOK NIPOBOAA?

Kak BbiOpathb nipeZioXpaHUTeNb?

Kak BbIOpaTh yCTAaHOBKY aBTOMAaTHUECKOTO BBIK/TFOUATEJIs?

TpeboBaHwus, TIpebsiB/IsIEMbIe K YITPABJIEHUIO OCBETUTETbHBIMUA yCTaHOBKAMHU
[MepeuncimTe criocoObl yIIpaBIeHUsI OCBETUTETbHBIMU YCTaHOBKAMU

Tabsmmia 7 — @opmMupyembie KOMIeTeHIUH (W/IM MX YAaCTH)

OrnieHOYHBIE
Kog 1 HaumeHOBaHue Kop 1 HauMeHOBaHVe MHAMKATOPa JOCTHKEHHUs MATEDHATLL I
KOMITeTeHLIUU KOMITeTeHLIUM (YaCTH KOMITeTeHLIUN) P
cpeJZiCTBa
N O-21koc-2» Haxogut v aHanusupyet
ITKoc-2. Criocobex H-2nkoc2 A pyer
vH(bOpMaLIMIO J/is pellieHus TTI0CTaB/IeHHON
OCYLLeCTBJISATh [JTAHWPOBaHUE
3azauu IIposepka
Y KOHTPOJIb J1eSITe/IbHOCTH 110
N -3nkoc-2 Icnonb3yeT coBpeMeHHble MeTOAbl | copepkaHusi KP
TEXHUYECKOMY 00C/Ty)KUBaHHIO
MOHTa’Ka, Ha/laJIKu MalllH U YCTaHOBOK, 3auura KP
Y peMOHTY 000py/10BaHHsI
9 TIO/IIeP>KaHuUsST PEXXUMOB pabOThI (cobecemoBanHme)
MOZCTAaHLUM 3JIEKTPUUECKUX
cereit 3/1eKTpU(ULIMPOBAHHBIX ¥ aBTOMaTH3UPOBaHHbBIX
TeXHOJIOTUYeCKHUX NPOLIeCCOB
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Tabuna 8 — Kpurepun onieHKH KypcoBoH paboThl

ITokasaTenu KosmmuectBo 6asioB
MHHHUMaJIbHOE | MakKCUMasbHOe

Cobnrozienue rpaduka BoimoHeHuss KP 30 55
Copep>kaHue ¥ TIPUCYTCTBUE 37IEMEHTOB HayYHbIX UCC/Ie[0BaHUM B 5 10
KP
3amura KP 10 25
AxKTHBHOCTB 1pH BbinoiHeHun KP wnu ripu my0muHo# 3amure 5 10
apyrux KP
Wroro: 50 100

OueHka CpOPMUPOBAHHOCTH KOMIIETEHLIWN TIPY BBITIOJHEHWH M 3allldTe KypCOBOM pabOThI
ocyujectBisieTcs 1o 61okam: «Cojep>kaHyde U TPUCYTCTBUE 3/IeMEHTOB Hay4HBIX HCC/IeZJOBaHUM B

KP» u «3amura KP».

Tabmuna 9 — Kpurepum oneHKH chopMHPOBAaHHOCTH KOMIIETEHIIUH 110 KYPCOBOM padoTe

Kop u KpuTepuu olieHrBaHus CHOPMHUPOBAHHOCTH KOMITeT@HI[UH
HalMeHOBaHUe (4acTu KOMIEeTeHLIUN)
WHAUKATOopa Ha 0a30BOM YpOBHe Ha MOBBIIIIEHHOM YPOBHE
JIOCTHXKeHUS COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe COOTBETCTBYeT OL|eHKe
KOMIIeTEeHI MU «Y[I0BJIETBOPUTEIBHO» «XOpOLLIO» «OTJTAYHO»
(uactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHIUH) MaKCHUMa/bHOro basia MaKCHUMaJ/IbHOTO Oasia MaKCUMaJbHOro basna
N-21koc-2 CTyzneHT He coBceM CTyZeHT BBIIOJIHUII Pabora BbIro/iHeHa U
Haxonut u TBepZO BJlajjeer paboTy B CPOK, OCBOMJI 3aluIleHa 0 OKOHYaHUs
aHam3upyer MaTepuaioM, Mpu MEeTOZbI 0003HAUEHHOT'0 CPOKa;
vHdopmauto s | 3amurte KP goryckaeT | mMpoeKTHPOBaHUS CTY[EeHT ITOKa3blBaeT
pelLieHus WCKaKEHUS JIOTUYeCKOM | OCBeTHUTEILHOMN ry1yboKoe | ToJiHOoe
ITOCTaB/IEHHOM MOC/IeIOBAaTe/IbHOCTH, YCTaHOBKH 3HaHUe 1 NTOHUMaHHe
3a/laun HEeTOUYHYHO CebCKOXO035IUCTBEHHOT'O | BCEro MpOrpaMMHOro
N-3nkoc-2 apryMeHTaL{\0 TOMEII[eHUsT; TIPU 3all[uTe | MaTepuasa; OCBOUJI
Ncnone3yer TeopeTUYeCKuX KP 110 cyiecTtBy MeTO/bl TPOEKTUPOBAHUS
COBpEMEHHbIe T10/I0>KEeHHH, OTBeYaeT Ha OCBETUTE/IbHOW YCTaHOBKU
METO/Ibl MOHTa’Ka, | pa3paboTa TOCTaB/IeHHbIE BOIPOCHI, | CeJIbCKOXO03IUCTBEHHOTO
HaJIa/[KM MalllMH U | OCBETUTE/IbHYIO C HeOOIBIIMMU TOMeLLIeHUsT; MOKeT
YCTaHOBOK, YCTaHOBKY /IS MOrPeIIHOCTSIMU CaMOCTOSITeTLHO 1
nojJeprKaHus CebCKOXO035IUCTBEHHOT | TPUBOJUT apryMeHTHMPOBaHHO
PE>KMMOB PabOTHI | O TIOMeILeHNSsT; (hopmyMpoBKHU OCYLLIeCTBJISITb aHA/IU3,
371eKTPUGULIMPOBa | MOYKET HaXOUTh U orpezie/ieHUH, B OTBeTaX | 0000I[eHHUSI ¥ BBIBOZBI TI0
HHBIX U aHa/IM3MpOBaTh JloTycKaeT Heboblive BBLITIOJTHEHHOM paborTe;
aBTOMAaTH3UPOBaH | UH(POPMALUIO /ISt npoberibl, He HaxOo/IUT U BEpPHO
HBIX peleHust HCKaKaroIme ux aHaU3upyeT
TeXHOJIOTUUeCKUX | MOCTaB/IeHHOM 3a/lauy; | COJep’KaHUs; B vH(OopMaL1I0 /151
MPOLIeCCOB 3HaeT COBPEMEHHbIe OCHOBHOM, CII0COO€eH pellleHHs: MOCTaBIeHHOU

METO/bl MOHTAa>XXd,
Ha/1aJIKM MalllMH 1

3a/iayui; criocobeH
HCI10/Ib30BATh

HCII0JIb30BATh
COBpeMEHHbIE MeTObL

yCTaHOBOK, MOHTa)a, HaJIa/IKU1 COBpEeMEeHHbIe MeTO/Ibl
MO/I/leprKaHusl MalIUH U YCTaHOBOK, MOHTa’Ka, Ha/jla/IKi MallluH
pPeXXMOB paboThI Mo/Zlep>KaHusi peXXUMOB | M YCTaHOBOK,
3/IeKTPUPULIMPOBAHHBI | pabOTHI No/ilep>KaHusi peXXMOB
X U 3/1eKTPUULMPOBAaHHBIX | pabOThI
aBTOMaTU3UPOBAHHBIX | U aBTOMaTU3MPOBAHHBIX | 371eKTPU(PULIMPOBAaHHBIX U
TeXHOJIOTMYeCKUX TeXHOJIOTMYeCKUX aBTOMaTHU3UPOBAHHBIX
NIPOLIeCCOB NIPOLIeCCOB TeXHOJIOTUYeCKUX
IIPOLIeCCOB
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ba3oBbiii  ypoBeHb  C(HOPMUDOBAHHOCTM  KOMIIETEHL[MH, COOTBETCTBYIOIIUM  OljeHKe
«y[lOBJIETBOPUTE/IHO», CUATAeTCSl JOCTUTHYTHIM, €C/M CTYAEHT 0 UTOraM MOJrOTOBKUA U 3allUThl
KypcoBoii paboTel HabupaeT ot 50 10 64 6GansioB, MOBBIIIEHHBIM YPOBEHb CUHUTAETCS AOCTUTHYTHIM,
ec/iu CTyJeHT Habupaer ot 65 mo 100 6asiioB, MpU 3TOM OLIEHKE «XOPOILO» COOTBeTCTBYyeT 65-85
0as1/10B, OLIeHKe «OTIUYHO» 86-100 6ansioB.

3 OIIPEJE/IEHUE PE3YJ/IbTATA
TITPOMEXYTOUYHOM ATTECTAIIUA

dopma NMPOMeXXYTOUHOM aTTeCcTal|uy TI0 JUCLIATUIMHE SK3dMeH.

ITKoc-2. Croco0eH OCymecTB/IATh IUIAHUPOBAaHHE W KOHTPO/Ib [esiTeJIbHOCTH TI0
TeXHHYeCKOMY 00C/Ty)KMBaHHUIO M PEMOHTY 000py/[0BaHHS MMOACTAHI[UN 3/IEKTPHUECKHX CeTeM.

3ajaHusA 3aKpPbBITOr0 TUIA

Bbibepume 00uH npasuibHbIll 6apuaHm omeema

1) ABToMaTHYecKHe BbIK/II0UaTe/H 3aliIal0T 0CBeTUTe/IbHbIe CeTH OT:
+ TOKOB KOPOTKOT'O 3aMbIKaHHUs

TOKOBBIX Ieperpy3okK

MeXaHUYeCKUX MTOBPeXAeHUH

CHVKeHUSI HalpsDKeHUsT

YMeHbIIIeHUs YaCTOThI

2) lonycTHUMBbIN TOK IPOBOJA — 3TO:

TOK, TIPU KOTOPOM MPOBOJ, HUKOT/1a He TIeperopuT

+HauOOJIBIINI TOK, MPH [JTUTETLHOM TTPOX0XK/[€HUA KOTOPOTO He HapyIaeTCst N30SI
HauOO/BIINN TOK, P KOTOPOM He HapyIaeTcsl U30JIS1Us

OITUMAJIbHBIN JIUTe/NbHBINA TOK

BH}Z[aHI/Iﬂ OTKPLITOIr0 THUIIA

Jonosnume

3) OcHoBHOHM 3ajaved 3KCIIyaTallud OCBeTHTE/bHON YCTAaHOBKM SIB/IfeTCA TMOAJep)KaHHe
3aMpoeKTUPOBAHHBIX YCTAaHOBKH Ha MPOTsDKEHUH BCEro BPeMeHH ee padoThl.
ITpasunbHblli omeem: IapaMeTpoB.

4) OcHOBHbIMH paboTamMu npH 00C/Ty)XMBAaHHU OCBETHTE/IbHBIX YCTAHOBOK SIB/IAAIOTCS 3aMeHa
HCTOYHHKOB CBeTa U 0CBeTHTEe/IbHBIX MPUOOPOB.

IIpasunbHbIli Omeem: YUCTKA.

5) IIpuGopsl ynpaB/ieHHs, a TaKKe INUTKH, €CIM C HUX MNPOU3BOJUTCS YyNpaB/ieHHe
OCBell[eHHeM, Pa3sMelialTCA TaK, YTO0bI ¢ MecTa UX YCTAaHOBKH ObUIM BH/HBI yIpaBJseMble

Hpaewwalﬁ omeem. ceemu/ibHUKU.

6) IIpu pacuéTe NTMHUI YUUTHIBaeTCA OJHOBPeMeHHas Harpy3Ka Ha Bce CBeTHU/IbHUKH, TO eCThb
pacuéTHas Harpy3ka J0/DKHa ObITh paBHA .

IpasunbHblli omeem: ycmaHo8/1eHHOU.

7) HomuHa/IbHBIE TOKH dlIlIapaTOB 3aIIUThI JO/DKHBI OBITH He PACYE€THBIX TOKOB
3allfUIIIdeMBbBIX YUdCTKOB C€TH U HE€ OTK/IIOUATHb YCTAHOBKY IPH BK/IIOYE€HHUH JIAMII.
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IIpasunbHbili omeem: MeHblUe.

/atime pa3zeepHymblili omgem Ha 6onpoc

8) B uém 3aK/IrouaeTcs pacuéT 3/1eKTPHUEeCKHUX 0CBETUTEe/IbHbIX CeTel?

IIpasunbHbili omeem. Pacuér 3/1eKTpUYeCKUX OCBETHUTE/IbHBIX CeTell 3aK/IHuaeTcs B OmpefeseHUd
ceueHUsI TIPOBOJIOB U Kabesiel, TIpM KOTOPBIX pabourii TOK He BBI3bIBaeT IeperpeBa IPOBO/IOB,
obecrieunBatOTCsl TpeOyeMble YPOBHM HAlPSDKEHHSI Ha JlaMIaxX M /IOCTaTOYHas MeXaHWuecKas
MPOYHOCT.

9) Uto Takoe AJUTE/TbHO JOMYCTUMbIN TOK?

IpasuabHbili omeem. OTO HAUOOMBIINI TOK, He BBI3bIBAIOIIWI TeperpeBa MPOBOZOB JAHHOW MapKy U
IIpDU  OTpeJie/IEHHBIX YC/IOBUSAX IPOK/IAZJKH, (aKTUUeCKH OInpefesseTcss KaacCoM M30/SLUU U
YCJIOBUSIMU TeIionepe/auyl.

OkoHUaTesbHbIE pe3yiabTaThl 00ydyeHUs: ((POPMUDOBAHHS KOMITETEHLM) OIIpeJesisTFOTCs
TIOCPe/ICTBOM TepeBojia 0asioB, HaOpaHHBIX CTYAEHTOM B TpOLiecCeé OCBOEHHUS! UCLUIUIMHBI, B
OLIeHKHU:

— 0a30BbIii  ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHL[UM CUWTAETCS JOCTUTHYTBIM, eC/d
pe3ysibTaT 00yUeHHsi COOTBETCTBYET OLIeHKe «y[0BJIeTBOpUTeTbHO» (50-64 pedTHHIOBBIX 0asioB);

— MOBBILLIEHHBIN YPOBeHb C(OPMHUPOBAHHOCTH KOMIIETEHLIMU CUMTAeTCsl JOCTUTHYTBbIM, ec/iv
pe3ysibTaT 00yueHUsi COOTBETCTBYET OL[eHKaM «XOpOoIIo» (65-85 peMTUHTOBBIX 0a/lIoB) U «OTIUYHO»
(86-100 pelTHHTOBBLIX OaslIoB).

4 TIOPSI/IOK ITIPOBEJEHUA IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIITUA

dopma MpoMeXyTOUYHOM aTTeCcTal[uy Mo AUCLIUIIJIMHE 3K3aMEH.

@OH/ OLIEHOYHBIX CPEACTB /i TNPOBeJeHHs T[OBTOPHOM IIPOMEXYTOUHOM arTecTalyy
(hopmupyeTcsi U3 UKc/ia OLIeHOUHBIX CPe/ICTB M0 TeMaM, KOTOPbie He OCBOEHbI CTYIeHTOM.

IlpumeuaHue:

IToro/THUTEIbHBIE KOHTPOJ/IbHBIE UCTIBITAHWSI TIPOBOZATCS /ISl CTYJIeHTOB, HabpaBiux MeHee 50
0a1oB (B cooTBeTCTBUH C «[l0/10)KEHHEM O MOJY/TbHO-PEHTHHIOBOM CUCTEME).

Tabuna 10 — Kpurepuu oneHKH c)opMHPOBAaHHOCTH KOMIIETEHIIHH 10 KYPCOBOH padoTe
Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLINU

Ko/ 1 HauMeHOBaHMe WHWKaTOpa (4acTH KOMIIeTeHIMM)
AOCTHXXeHHs KOMIIEeTeHLIMH Ha 6&30BOM YPOBHE
(‘-IaCTI/I KOMHETEHU"I/II/I) COOTBETCTBYET OLIEHKE «yIOBJIETBOPUTE/IBHO»
50-64% oT MakCHMa/IbHOro Oasia
N -21koc-» Haxogur v aHanusupyeT CTy[eHT, OCHOBHOM, BjlaJjeeT MaTeprasioM, pacCuMTasl
I/IHClJopMaL[I/I}O JUTST pEI_LIEHI/IH OCBETI/ITeanyIO YCTaHOBKy AJIs1 Ce/IbCKOXO034KMCTBEHHOI'O
MOCTaB/IeHHOM 331auK nomeleHust; pu 3awure KP gonyckaet nckakeHust

JIOTUUeCKOM TI0C/Ie/J0BaTeIbHOCTH, HETOUHYIO
apryMeHTaL{I0 TeOPeTUUeCKUX MOJI0)KeHUH, MOXKeT
HaXO/IUTh U aHA/IU3MPOBaTh HH(OPMALUIO JJ1s PeLleHus
TIOCTaB/IeHHOM 3a/lauy; B OCHOBHOM, CTI0Cco0eH

N [-3nkoc-2 Yicrionb3yet
COBpEMEeHHbIe MeTO/Ibl MOHTaxXa,
HaJlaZIKi MalllMH ¥ YCTaHOBOK,

TO/i/{epIKaHHsT PeXXUMOB PabOTBI WCI10/1b30BaTh COBPEMEHHbIe MeTO/Ibl MOHTa)Xa, Ha/laJjK/
9/1EKTPUULIUPOBAHHBIX U MaIIIFH ¥ YCTaHOBOK, TIOZIeP>KaHusI PeXKMMOB PabOThI
aBTOMaTU3UPOBAHHBIX 3/1eKTPUPULIMPOBAaHHBIX ¥ aBTOMAaTH3UPOBAHHBIX
TeXHOJIOTUYECKHX TMPOL[eCCOB TeXHOJIOTUYeCKHX [TPOL[eCCOB
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Tabuna 11 — Kpurepuu oneHKH c()OpMHUPOBAaHHOCTH KOMIIETEHIIHH - 9K3aMeH

Kputepun onieHnBaHusS CpOPMHUPOBAHHOCTH KOMITETeHIIUH
Koz 1 HauMeHOBaHue purep H opmHp H
(4acTH KOMITeTEeHI|UM)
WH/IMKaTOpa JOCTKEHHs
Ha 6a30BOM ypOBHe
KOMITeTeHLIUU
COOTBETCTBYeT OL|eHKe «y/I0B/IeTBOPUTEIbHO»
(4acTH KOMITeTEeHLIUN) A
50-64% oT MakCHMa/ILHOr0 Oasuia
N-2nkoc-2 Haxoout u CTyeHT B/ajeeT MaTepPUasioM I0 AUCLIATIIHHE Ha 6a30BOM
aHa/IM3UpyeT UHhOPMaLUIO i1 | ypOBHe; 00/1a[JaeT OCHOBHBIMHU CBeJIeHUSIMUA O BOSHUKHOBEHUH,
pellieHus TTOCTaB/IeHHOW 3a/lauu POJIY ¥ TIpUMeHeHUH WH(paKpacHOTo U3TyueHus, MeToiax
N[-31koc-2 Ucnionb3yet pacueTa OCBETUTE/IbHON yCTaHOBKH, 00/1a1aeT uHMOpMarivei
COBpeMeHHbIe METO/[bI MOHTa)Ka, | 00 OCHOBHBIX TeOPHAX M 3aKOHAX TEIVIOBOTO U3/TyUeHUsT; MOXKET
HaJlaJIKi MalllMH ¥ YCTaHOBOK, HaxXO0JUTh U aHA/IM3UPOBaTh MHGOPMALIUIO ZIJisl PellieHusT
TO/I/IeP’KaHusT Pe)KUMOB pabOThI | TIOCTaBJeHHOM 3a/jaui; B OCHOBHOM, CITOCO0€H MCITO/Tb30BaTh
3/1eKTPUMHULIPOBAHHBIX U COBpPeMeHHbIe MeTObl MOHTaKa, Ha/la/IKU MalllUH U YCTaHOBOK,
aBTOMAaTU3UPOBAHHBIX TIO/I/IeP>KaHUST PEKUMOB pabOThI 3/IeKTPUPHUIIMPOBAHHBIX U
TEeXHOJIOTMUYeCKUX MPOL[eCCOB aBTOMAaTH3UPOBAHHBIX TEXHOJOTMYECKUX MTPOLIECCOB
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