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IlacnopT ¢)0H/Ja OLIEeHOUHBIX CPe/ICTB

Taouna 1
dopmMupyemsble OueHouHbIe
MopnyJib JYCLUTIVHBI KOMIIeTeHLIUU Marepuasnsl |KosnruectBo
WM VX 4aCTU Y Cpe/iCTBa
Tema 1 OCHOBHbIe TIOHATUSA U
Be/IMUMHBI B CBETOTEXHUKHU. TCk, 28
OHepreTuyeckre BeJIMUMHbI U
eIMHULIbI ONITUYeCKOr 0 Onpoc 12
[TKoc-2. Criocoben
W31y YeHus
OCYILeCTBJISTh
Tema 2 MeTobl U CXeMBbI
TJIaHMPOBaHUe U TCk, 28
r3MepeHUs1 OITTUYECKOro
KOHTPOJIb
V3/1yueHrs. 3aKOHbI TEIJIOBOrO
JlesiTeJIbHOCTH T10 Ornpoc 15
W3/TyUYeHHUs
TeXHAUYeCKOMY
Tema 3 McTouHUKMU
00CTyKUBaHUIO 1
OTITUYECKOT'0 U3/TyYeHUs TCK, 42
PEMOHTY
(TemioBbIE, Ta30pa3psiHbIe,
obopyoBaHus
JTFOMUHeCLIeHTHBIe, . 3JIP (ompoc) 64
MO/ CTaHLIU
CBETOIO/IHbIE)
3/1eKTPUYECKUX
Tema 4 HopmupoBaHue .
ceTen TCk, 22
OCBETUTEJIbHBIX YCTaHOBOK.
[IpoekTupoBaHue U pacuéT
3JIP (ompoc)
3JIeKTPUYECKUX YCTaHOBOK U
3amura KP 27

OCBeTUTEJILHBIX CeTel




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JNMBbIE
JIJ1 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIEAATE/IBHOCTHU
B ITPOLECCE OCBOEHMA JNCHUITJIMHbI

Tabuna 2 — @opmMupyemMblie KOMIETEeHIMH

Koz u OueHouHbIe
HauMeHOBAHME KOA Y HaMMEeHOBdHHE€ MHAWKATOPA AOCTHM>XKeHUA KOMIIeTeHLIMN MaTepHabl
KOMIIeTeHIIUU (uacTu KommeTeHIH) Y CpeficTBa

Tema 1 OCHOBHBIE TIOHATUSI W BEJMYMHBI B CBETOTEXHUKU.
JHepreTUYeCKre BeJIMYMHBI U e[JMHULIbI ONTUYECKOr0 U3/TyUeHMUsl.
N 1-2nkoc-2 Haxomut v aHanu3upyeT UH(OPMaIUIO J/is
pelleHus MOCTaBJIeHHOU 3a/jauk
W 1-3rikoc-> VICIIO/Ib3yeT COBpeMEHHbIe METO/bI TCk,
MOHTa’Ka, HaJla/JKU MalllMH U yCTaHOBOK, MO/ ep>KaHus Onpoc
PE>KMMOB pabOThI 3/1eKTPUPULIMPOBAHHBIX U
aBTOMAaTU3HMPOBAaHHbBIX TEXHOJIOTMYECKUX TTPOLECCOB
Tema 2 MeTobl U CXeMbl U3MepeHUs ONTUUEeCKOTO U3JTyUeHus.
3aKOHBI TeJIOBOr0 U3/ly4YeHUsI
[TKoc-2. N -211Koc2 HaxoauT v aHanu3upyeT UHQOPMAaLUIO /151
Criocoben peleHus MOCTaBJIeHHOU 3a/jauk
OCYLLIeCTBJIATh N /[1-3nkoc-2 VICr0/b3yeT cOBpeMeHHbIe MeTO/bl TCk,
TJIaHAPOBaHWe U | MOHTa’Ka, Ha/laZJKU MallluH U YCTAaHOBOK, MozAep>xanusi |  Onpoc
KOHTPOJTb PE>KMMOB PabOTHI 3/1eKTPUDHUITMPOBAHHBIX U
JlesITeIbHOCTH 110 | aBTOMAaTHM3UPOBAHHBIX TEXHOJOTUUECKUX MPOLIECCOB
TexHuueckomy |Tema 3 VICTOYHUMKM ONTHYECKOTO HW3/1yueHUs (Ter/ioOBhbIe,
00CTy)KMBaHUIO U |ra30pa3psi/iHble, IIOMUHECI[EHTHbBIE, CBETOAUO/IHbIE)
PEMOHTY N /1-2nkoc2 Haxoaut v aHanmu3upyeT UH(OPMaLUIO J/1s
oGopyzoBaHust pelleHus I0CTaB/IeHHO! 3a/,aun TCx
MO/ICTaHLIA W 1-3rikoc-2 VIcTIONb3yeT cOBpeMeHHbIe MeTO/IbI 3 JIP’
9JIEKTPUUECKUX | MOHTa)ka, Ha/laZIKi MAlllMH U YCTAaHOBOK, TTOAIeP>KaHUsT

ceTeun PE>KUMOB PabOTHI 3/1eKTPUDHUITMPOBAHHBIX U (orpoc)

aBTOMAaTU3MPOBAHHBIX TEXHOJIOTMYECKUX MPOLIECCOB

Tema 4 HopmupoBaHue 0CBeTUTE/IbHBIX YCTaHOBOK.
IIpoekTHpoBaHue U pacuéT 3/IeKTPUUECKUX YCTAHOBOK U

OCBeTUTEeJILHBIX CeTel

N /1-2nkoc2 Haxoaut v aHanu3upyeT WH(OPMaLUIO J/1s
pelleHus IMOCTaBIeHHOU 3a/jauu
N /[1-3nkoc-2 VIcronb3yeT coBpeMeHHbIe MeTO/ bl
MOHTAa)Ka, Ha/laZIKi MallliH U YCTaHOBOK, TO/lep>KaHUst
PE>KUMOB PabOTHI 3/1eKTPUDHUIIMPOBAHHBIX U
aBTOMAaTU3MPOBAHHBIX TEXHOJIOTMYECKUX MPOLIECCOB

TCk,
3J1P
(ompoc)
3amura
KP




OneHOYHbIe MaTepHaJIbl U CPEeACTBA /i/If MPOBEPKH
¢()opMHUPOBAHHOCTH KOMIIETeHLINH

Tema 1 OcHOBHBIE IOHATHA U BeJINYHUHLI B CBeTOTEXHUKH.
JHepreTuyeckKe BeJIMUMHBI M eJUHHULIbI ONTHYECKOr0 U3/TyYeHUus

KomnbroTrepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHblil 6apUAHM U HaXCMUme KHONKy «/laneex»
J¢ddexTHBHBIN NOTOK onpeaesiercs 1o ¢popmy.ie:
D =-f(A) P(A)
Ay
D = (M) ax + [ (1) - )
M

D = QM) o - [ F(1) -1
0

A
D = Q1) - j £(0)-K(1)-dh

+ M

AKTHBHBI! OTOK OMNpejenseTcs no ¢popmyiie:

Ay
® = (M) max - [ F() -
+ M
Ay
© = QM) max - | £()- KO- d1
M

® = P(1)pyax - [ 1) -
0

D =-f(A) P(A) max

3akoH Il;1aHKa M0O)KHO BbIpa3uTh GopMyioii:

M;(LT) oy (A, T)
M,y(A,T) o, (A,T)

C
m(A,T) = [
. A (et -1)
A - T = 2896
M=c-T*

3akoH Credana-boibiiMana Beipakaercsi popmyJioi:

M;(A,T)  oy(h,T)
M,(A,T) oy(A,T)




C

m(, T) =
Cy
2 (erT —1)
A - T = 2896
+M=oc-T?

3akoH cMmeleHus BuHa Beipaxkaercs gpopmyioii:

Ml(}\'aT) _ alo\'aT)
M,(A,T) oy(A,T)

C
m(A, T) = Cl
A (eﬁ -1)
+ Amax - T = 2896
M=o-T*

O/uH 1I0MEH — 3T0:

MOLL[HOCTb U3/Iy4YeHUsl B O4VH BaTT IIPU JJIMHE BOIHBI 297 HM
+MOLLIHOCTh U3/IyYeHHs B OJIUH BaTT IPHU JJIMHE BOJIHbI 555 HM
MOLL[HOCTb U3/Iy4YeHUsI B O4VH BaTT IIPU JJIMHE BOJHBI 254 HM
MOI[HOCTb U3/Ty4YeHUs1 B OJVH BaTT MPU AJIMHE BOHBI 680 HM

OpauH 0aKT — 3TO:

MOLL[HOCTb U3/Iy4YeHUs1 B O4VH BaTT IIPU JJIMHE BOIHBI 680 HM
MOILHOCTb U3/yUeHusl B OZJUH BaTT MPU J/IMHE BOJIHBI 297 HM
MOLL[HOCTb U3/Iy4YeHUsl B O4VH BaTT IIPU JJIMHE BOJHBI 555 HM
+MOIIIHOCTb U3/IyUYeHHUs B OJUH BaTT IIPU JIJIMHE BOJHbI 254 HM

OpuH ¢uT — 3T0:

MOLL[HOCTb U3/Iy4YeHUsl B O4VH BaTT IIPU JJIMHE BOJHBI 555 HM
MOILHOCTb U3/yUeHusl B OZJUH BaTT MPU J/IMHE BOJIHBI 297 HM
+MOLLIHOCTb U3J/IyYeHHs B OUH BaTT IPHU JJIMHe BOJIHbI 680 HM
MOILIHOCTb U3/TyUeHusl B OZJUH BaTT MPU J/IMHE BOJIHBI 254 HM

OuH BUT — 3TO:

MOILL[HOCTb U3/Iy4YeHUs TIpY [/IMHEe BOJIHBI 254 HM
+MOIIJHOCTb U3/IyUeHHs TPy JJ/IMHe BOJIHbI 297 HM
MOILIHOCTb U3/Iy4YeHus IIPU [JIMHe BOJIHBI 555 HM
MOL[HOCTb U3/Ty4yeHUsI TIPHU JjIMHe BOJHbI 680 HM

VIHTerpanbHbIA MOTOK onpe/essieTcs no popmysie:

)
D = O(A) pax | f(L)-dA
M
)
® = (M) - | F0)-K(R)-
M



D = (M) gua - | £(1) - d1
+ 0

D=1 () P(A)

TemniepaTypa 3T0:

Mepa HarpeToCTH Tesa

+Mepa cpefiHel KWHeTUYeCKOW SHepruu MoJIeKyJsl U aTOMOB
Mepa TeIJIOeMKOCTH TeJia

Mepa U3MepeHus TerI0ThI

YKaxuTe Be/IMUUHY YJHEPTUH KBaHTa:
W=h-C-A

+W=hc/

W=hc

W=c /h

3akon Kupxroda a/151 abCOTIOTHO YepHBIX TeT:
my(A,T)  my(A,T)
Lo (AT) (A, T)
my(A,T) m,(A,T)
ary(AT) o (A, T)
m(A,T)-o(A, T) = const
o (A, T)
oy (A, T)

= const

= const

(DOTOJIIOMI/IHECI.IEHI.II/IH —3TO:

+BO3HHMKHOBEHME U3/TYUE€HHUS T0], ,E[el\/’ICTBI/IEM KBAHTOB OINTHYECKOI'0 U3/TYyYEHHA
BO3HUKHOBEHHE U3/TyUYEeHUA 101 AEﬁCTBHEM 3JIEKTPUYECKOI'O TOKd
BO3HUMKHOBEHME M3/TyUeHU IO/ ,E[el\/’ICTBI/IEM XUMHUYEeCKHX peaKum‘/’I
BO3HUKHOBEHHKE U3/TyUYE€HUA 101 AEﬁCTBHEM TeIJIOThI

Jluana3oH A/IMH BOJIH BUAUMOI0 HU3/TyYeHHsI:
200-280 um

+380-760 HM

280-315 um

315-400 um

80 HM......1MMm

Jluana3oH A/IMH BO/IH 3PUTEMHOr0 U3/TyYeHHsI:
+280-315 uMm

380-760 um

200-280 um

315-400 um

760 HM.....1MM

Jluamna3oH JA/THH BOJIH 0AKTepPUIIMAHOI0 U3/TyYeHHUA:
315-400 um



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

Jluana3oH A/IMH BO/IH MyTareHHOTr0 U3/1yUeHus:
200-280 um

+315-400 uMm

280-315 um

380-760 um

760 HM.....1MM

Kakoii Juana3oH CreKTpa 31eKTPOMarHUTHBIX KoJie0aHu# y/IbTPado/1eToBoro u3/jiydeHust
ot 760 1o 106 HM
ot 380 mo 760 HmM
+ ot 1 10 380 HM

Kakoii Anana3oH cnekTpa 3/IeKTPOMarHMTHHIX KoJle0aHuil HH(PPAKPACHOTO H3/TyYeHUs!
+ ot 760 10 106 HM

ot 380 mo 760 HM

ot 1 no 380 um

Kaxkoii Juana3oH CreKTpa 31eKTPOMarHUTHBIX Ko/Ie0aHuii BUANMOT0 U3/TyUeHHs
ot 760 1o 106 HM

+ ot 380 g0 760 HM

ot 1 go 380 Hm

CkopocTh cBeTa paBHa
3x1012 m/c

3x106 m/c

+ 3x%108 m/c

3x1010 m/c

Ha kakue BHABI /Je/ISIT U3/IyYeHHs ONTHYECKOro fHana3oHa CreKTpa 31eKTPOMarHUTHBIX
KO0/1e0aHUH B 3aBUCUMOCTH OT J/IMHBI BOJTHBI

HeBuzaumoe, yabTpaduoneToBoe, nHppakpacHoe

+ Bugumoe, yibTpaduosieToBoe, H(pakpacHoe

YnbTpaduosieToBoe, UHPpaKpacHoOe

HeBugumoe, yisTpaduoneToBoe

3a eAHUIY OCBELLIeHHOCTH NPUHAT
JIOMEH

+JIFOKC

bapag,

KOy b

OcHoBHas cBeTOTeXHHYecKas (PyHKI[UA CBeTH/IHHHKOB U MPO)KeKTOPOB
repepacnpezieNiaTh TeIso CBeTa

+repepacnpe/iensiTb CBeTOBOM MOTOK

repepacrnpezesiaTh TyUYUCTYIO SHEPTHI0

CgeToBas B€/IMYMHA, PdBHAA OTHOLLI€HHUIO CBETOBOI'0 MMOTOKA, IMaJdI0IIEer0 Ha MaJibIi Y4acCToOK



MOBEPXHOCTH, K €ro IJIOIAAu - 3T0
CBETOBOM MOTOK

JIYUMCTBINA NTOTOK

KPHBOM CUJIBI CBeTa

+0CBeIeHHOCTb

Mo1HOCTh 0NITHYECKOT0 U3/Ty4YeHHUs - 3TO
OcBel1eHHbIN TTOTOK

+JIyunCThbIf TIOTOK

[IHeBHOM MOTOK

[ToTOK CBETOBBIX BOJIH

YT0 0THOCHTCH K KAaUeCTBeHHbIM XapaKTePUCTHKAM MOHOXPOMHOI0 ONITHYECKOI0 H3/TyYeHHs
MOIIHOCTb, [/IHHA BOJ/IHEI

MOIIHOCTh, YaCcTOTa

YacToTa, 00/Ty4eHHOCTh

+J1/1MHa BOJIHBI, YaCTOTA

Bonpocel f1s onpoca no reme:

Ponb BUAMMOro M3nyuyeHUs B JKU3HeeATe/IbHOCTH YesloBeKa.

I'ne npumeHsieTcst UH(paKpacHOe U3My4yeHre B CebCKOX031iCTBeHHOM MPOX3BO/CTBE?
[TepeunciuTe IpUMephl MPUMEHEHUS! YIbTPa(dr0IeTOBOr0 U3/1yUYeHH sl B CelTbCKOM XO3SIHCTBe.
Kak Bo3HMKaeT onTuyeckoe usjayuyeHue?

3anuiuuTe BblpakeHre SHepryuy KBaHTa.

Uro Takoe cneKTp W3/1yuyeHus1?

Uro Takoe A

max '

YTo TaKoe IOTOK U3/IyuyeHUs?

Kak BbIUMC/IUTE UHTerpa/IbHbINA NTOTOK U3/Ty4YeHUs ?

10 YTo Takoe IIpUeMHUK ONTUYeCKOr0 U3/1yueHus?

11. Kak nosyyaeTcst OTHOCHUTe/IbHAs CIIeKTpasibHasi UyBCTBUTE/ILHOCTh?
12. YTo noHuMaeTcs IOJ, aKTUBHBIM U 3(PeKTUBHBIM TOTOKOM?

©O NPV AWM



Ta6ymra 3 — Kpurepuu orjeHkH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop v HameHoBaHMe
WHJUKaTopa
JOCTHKEHUSs

KOMIIeTeHLUM (Y4acTu

KOMIIeTeHIUH)

Kputepun orieHrBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU

(4acTy KOMMeTeHIMH)

Ha 0a30BOM ypOBHe

Ha TMOBBIIIIEHHOM YPOBHE

COOTBETCTBYET OL|eHKe
«yJI0BJIETBOPUTETHHO»
50-64% ot
MaKCHMaJIbHOro bOasia

COOTBETCTBYET OL|eHKe
«XOpOoiio»
65-85% ot

MaKCHUMajbHOro Oasia

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

MaKCHMaIbHOro basia

N -2nkoc-» Haxogut u
aHa/M3upyeT
“H(OopMaL1Io /151
pelilieHust
TIOCTaB/IeHHOM 3aJjauu
N /I-3rikoc-2 Victionb3yeT
COBpeMeHHbIe MeTO/Ibl
MOHTaKa, HaJlaIKu
MallIMH U yCTaHOBOK,
TO/I/IeP>KaHusl PEKMMOB
paboThI
3/1eKTPUHULIPOBAHHBIX
U
aBTOMAaTU3UPOBAHHBIX
TeXHOJIOTUYeCKUX
TpOLIeCCOoB

CtyzeHT Ha 6a30BOM
yPOBHE BiiajieeT
MarepraioM 10 TeMe;
criocobeH ompeiensTh
pOoJIb BUIUMOTO

W3y YeHMUs],
npUMeHeHHe
MH(paKpacHOro
U3/TyueHus],
BO3HUKHOBEHHE
OITHYECKOT0

W3y YeHMUS;

MO>XeT HaXxO/IuTh 1
aHa/IM3UPOBaTh
vH(OopMaL1Io /151
perIeHs
NIOCTaB/IeHHOM 3a/lauy;
3HaeT COBPeMeHHbIe
MeTO/bl MOHTaXa,
HaslaIKi MallvH 1
yCTaHOBOK,

CTyJeHT Ha XopolleM
YPOBHe B/ajieeT
vH(opMalyeli 0 ponu
BHUJMMOTI'0 U3/1yueHus,
TIpUMeHeHU!
MH(paKpacHOro
W3Ty4YeHus U
BO3HUKHOBEHUH
OTTUYECKOT 0
W3JTyUeHUs;
CaMOCTOSITe/TEHO
HaxXo/UT U
aHa/M3upyeT
vH(bOpMaLMIo J/1s
pelLieHus
TOCTaB/IEHHOM 3a/1auM;
B OCHOBHOM, CriocobeH
WCIO0/Ib30BaTh
COBpeMeHHbIe MeTO/IbI
MOHTa’)Ka, Ha/jla/iKu
MallIMH U yCTaHOBOK,

CTy/ieHT IpUHIMaeT
aKTMBHOE yuacTHe B X0/e
TIPOBe/IeHNsI 3aHSATHS;
obsazaeT riry60KUMu
3HAHUSIMU O POJTH
BU/IUMOTO U3/TyUYeHUs],
pUMeHeHU!
MH(paKpacHOro
U3/TyYeHUs 1
BO3HUKHOBEHUU
OTITUYECKOT0 U3/TyueHus;
HaXOJWT U BEPHO
aHaNM3upyeT
rH(bOpMaLMIo J/1s
pelleHusl TI0CTaB/IeHHOH
3a/1auM; CIIoCco0eH
MCIT0/Tb30BaTh
COBpeMeHHbIe MeTO/IbI
MOHTa’ka, HaIaZKu
MallIMH U YCTaHOBOK,
TIO/iZiep’KaHusT PeXKMOB

MO/IZIep>KaHuUsT PeXXUMOB | TIOZIIePyKaHUSI PEKUMOB | pabOTHI

paboThI paboThI 3/1eKTPUPULIMPOBAaHHBIX U
3/1eKTPUPUILIMPOBAHHBIX | 37IEKTPUGDHUITMPOBAHHBIX | aBTOMATU3UPOBAHHBIX

" " TeXHOJIOTUUeCKUX
AaBTOMAaTU3UPOBAHHBIX | aBTOMATHU3UPOBAHHBIX |TIPOIIECCOB
TeXHOJIOTUYeCKUX TeXHOJIOTUUeCKUX

TIPOLIECCOB TIPOLIECCOB

10




Tema 2 METOHBI H CX€MBbI U3MEpPEHHUSA OIITUYECKOIr'0 U3/IyJdeHHUA. 3aKoHbI Ter/JI0BOro H3/Ty4yeHUudA

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHblil 6apUAHM U HaXCMUme KHONKy «/laneex»
JiA BUAMMOrO CIeKTPa ONTHYeCKOro U3/IyueHHUs MOTOK Ha3bIBaloOT:
+ CBETOBBIM

JIYYUCTBIM

yJIbTpa(ro1eTOBbIM

MH(paKpacHbIM

MOHOXPOMaTUYeCKHUM

EfuHuIa U3MepeHus JIyYUCTOro MoToKa:
Bosst (B)

+ Barr (BT)

Iixoysb (1)

JIromeH (/im)

EuHUIIa H3MepeHUs1 CBeTOBOro NMOToKa:
Bosst (B)

Bart (BT)

Mxoynb ([Ix)

+ JTromeH (1m)

EpunNnna usmMepeHus 4acToThl CBeTOBbBIX My/IbCaljUil — 3TO:
+ I'epy

IInank

Bun

[xoysb

EuHuIeil u3MepeHusi CWIbI CBeTa SIB/IAETCS:
TDKOY/Th

+ KaHjena

JTFOMeH

dapaz

EjuHuIeil u3MepeHUsi 0CBElIeHHOCTH ABJ/IAeTCS:
TDKOYTh

JIFOMEeH

+ JIFOKC

KaHjiena

IToBepXHOCTh, MPUJIETAIOIIasi HEMOCPEe/JCTBEHHO K 00bEeKTY pa3/InueHns, Ha KOTOPOii OH
paccMaTpuBaeTCcs — 3TO:

OCBeILIeHHOCTh

+ doH

OoTpakeHue

SIPKOCTb

Tesa, B KOTOPBIX MPOUCXOAUT NMpeoOpa3oBaHHe MOIJIOMIEHHON HepPruu WU3/IydyeHHs B Jpyrue

BH/IbI YHEPTUH (0M0IOTHUYECKYI0, TEIVIOBYIO, 3JIEKTPUUYECKYIO U T. [I.), HA3bIBAIOT:
(UIBTPBI
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+ MPUEMHUKH
OTpa’kaTeu

YT0 TaKoe cBeT?
9TO U3/TyueHHue, PaCpOCTPaHSIOIIeecs OT JIF0ObIX HarPeThIX Tes
+3T0 U3/yueHre, BOCTIPUHUMAaeMoe TIJ1a30M, T.e. BUAUMOE U3/TyueHre

B uem cocTOMT 3HAUEHHE CBeTA B HallIeH )XHU3HU?

+110/1 eliCTBHeM CBeTa 1 Tellyla Ha 3eM/ie BO3HUK/IA XKHU3Hb
CBeT — Cpe/iCTBO BUZIeHUS

CBeT — Ba)KHelilllee Cpe/iCTBO MO3HAHKS MPHUPO/IbI

CBeT — aKTHUBHBIM YUaCTHUK Pa3/MUHbIX (U3UUECKUX SIBJIEHUM
JlesiTe/IbHOCTh Yel0BeKa 3aBUCHMa OT CBeTa

Kakue KpynHble Hay4YHbIe OTKPBITHSI 003aHbI CBeTYy?

OTKDBITHE 3aKOHOB [IBH)KEHUS TJIaHET

+OTKPBITHE CTPOEHUS KJIETKH >KUBBIX OPraHU3MOB

orpeZiesieHHe CTPYKTYPbI MeTal/IOB

oripejiesieHre XUMHUUeckoro coctaBa CosHIIa U IpyTUx HeGeCcHbIX Tesl

I'eoMeTpHUYeCKOM ONTUKOM Ha3bIBaeTCA pas3fie/l ONTHKHU, B KOTOPOM...

+M3y4aloTCs 3aKOHBI PAacIIPOCTPAHEHUsI B TIPO3PauHbIX CPe/iaX CBETOBOM SHEPTUH Ha OCHOBE
TIpe/iCTaB/IeHNsI O CBETOBOM JIyye

r/1yDOKO pacCMaTpyBarOTCs CBOMCTBA CBeTa U ero B3aUMOZEHCTBHE C BeI|eCTBOM

OCHOBOMOJ/I0)KHUKOM KOPITyCKY/ISIPHO# TeOPHUH CBeTa ObL...
Pemep

+HbroToH

Makcsesnn

Apucrotesnb

ItoiireHc

JIBOHCTBEHHOCTb CBOMCTB (KOPMYCKYJ/ISIPHO-BOJIHOBO#H Aya/iM3M) MPUCYILA. ..
+TOJIKO CBETY

TOJIbKO MUKPOCKOTTMUECKUM TeslaM

000 popme MaTepuH

KTo BriepBbIe onpeje/ni CKOPoCTh cBeTa?
MaiikenbCoH

Tamanen

+Pemep

duso

YeM 00bsICHA/ICA yCIIeX aCTPOHOMHUYECKOT0 MeT0/ja H3MepeH!s CKOPOCTH Teja?
aBwkeHreM FOnutepa Bokpyr ConHija

TIPOXOJMIMbIe CBETOM PaCCTOSIHUS ObIT OUeHb BEJTUKH

TEM, UTO CBeT JI0Oble PaCCTOSIHUS TIPe0/ioeBaeT MTHOBEHHO

B ueM CyIIHOCTH MET0/ia OTIpe/ie/IeHHsI CKOPOCTH CBeTa B onbiTe ®u3o?

+171s1 ©3MePEeHUsI BpeMeHU PaclipoOCTPaHEHHsI CBEeTA UCIO/Ib30BAIOCh BPAILAFOIIeecst 3epPKasio

JJ1s1 U3MepeHuUst BpeMeHH PaCTpOCTPAHEHHs CBETA UCTI0/Ib30BaICS “TIpephIBaTesih” — Bpalljaroieecs
3ybuaToe KoJieco
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UTo Ha3bIBaeTCA CBeTOBbIM JIy4oM?

reoMeTpruecKkoe MecTo TOUYeK, UMEIIINX OJUHAKOBbIe (ha3bl B MOMEHT BpEMEHU
+/MHYsA, yKa3bIBaloOLasi HalipaB/eHWe paclpoCTPaHEeHUs] CBETOBOU SHEPIUU
BOOOpa)kaeMasi JIMHUS, TapasiiesibHasi PPOHTY pacrpoCTpaHeHUsI CBeTOBOM BOJTHBI.

TeHb, 0TOpOIIEHHAsA MPeMETOM, 0CBeI[eHHBIM MPOTSHKEHHBIM HCTOUHHKOM:
UMeeT pe3KHe OUepTaHusl, Mo/I00HbIe OUepTaHUSIM TpeIMeTa
+0KpYy’KeHa MOy TeHbIO

Eciu ny4 nepexoAuT U3 ONTHYECKH MeHee IIJIOTHOM cpe/ibl B ONITHYeCKH 0oJ1ee NJIOTHYIO, TO...
+yron nafieHust OosIbIIIe yT/1a IpeoMIeHu s

yToJ1 najieHus MeHbllle yIJia IpeioM/IeH s

yTOJI TIa/IeHVsI PaBeH YTJTy TPeIOM/IeHHS

ITouemy /1yu cBeTa npH nepexoje M3 0JHOH Cpe/JbI B PYryI0 MPeIOMIAeTcs?
+U3MeHseTCsl CKOPOCTb CBeTa B Cpe/ie
V3MeHsIeTCsI HarpaB/ieHre CBeTOBOTO MyYKa

B KakoMm c/1yuae yroJi najieHusi paBeH yrjiy npejioM/ieHusi?
ec/u yron nazeHus 6;u3ok K 90 rpasycam

€CJIM YTOJ1 TIaJleHus1 paBeH HYJII0

+ec/Iu CKOPOCTH CBeTa B [IByX Cpeflax paBHbI

IIpu onipefe/sieHUu r/1yOMHBI BojoeMa “Ha ryas”...
MbI TOUHO OTIpe/IeJisieM TTyOuHYy

[THO KakeTCsl HaM Ty Oxke

+/THO, KaXKeTCsl, Bceraa O/mke K Ham, T.e. MeJibue

C Kako# (pu3nyecKoi XxapaKTepUCTHKOI CBSI3aHO pa3/iMyue B IjBeTe?
C IJTMHOM BOJTHBI

C UHTEHCHBHOCTBIO CBeTa

C [oKa3saTesieM MpesIoMJIeHNs Cpe/ibl

+C yacToTon

Ot uero HE 3aBHCUT NOKa3aTe/Ib Ipe/JIOM/ICHUA BelecTBa?
+0T CBOWCTBA Bell|ecTBa

OT [I/IUHBI BOJIHBI

OT YaCTOTbI

OT yIJIa IIpeJIOMJ/IeHUs

OT CKOPOCTH CBeTa

ITpeamer Ka)keTcss HaM 0e/IbIM, €C/IM OH...
YACTUYHO OTPAKAET BCe JIyun

YAaCTUYHO ITIOIJIOIaeT BCe JIyUr

+0IMHAKOBO OTpa)kaeT BCe JTIyUHr

O/ZIMHAKOBO IIOIVIOLIIAeT BCE JIyUU

B ueM 3ak/nI04yaeTcs ABJeHUe HHTep(depeHLUU cBeTa?
B YCWJIEHUU OJJHOT'O CBETOBOTO ITyYKa JPyTruM

B M0JIyueHUH crieKTpa besioro cBera

B OrbaHN CBETOM IPEISTCTBUIN
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+B Ha/JI0>KeHUU CBeTOBLIX BOJIH

B ueMm 3aK/II04aeTcs NPOCBeT/IeHHe ONTHKH?

B YBeJIMUEeHUH BXOJJHOT'O 3pauka ONTHUYeCKON CUCTEMBI

+B YMeHbIIIeHUH OTPa)KeHUs CBeTa OT TIOBEPXHOCTH ONTHYECKOro CTeK/Ia
B MHTepdepeHLUY CBeTa Ha MOBEPXHOCTU ONTUYECKOI0 CTeK/Ia

B TOBBIIIEHUH NTPO3PaYHOCTH ONTHYECKOT0 CTeK/a

B IIPYMeHeHUH CBeTO(U/IbTPOB

BOHpOCbI JJIA OIpocCa 1o TeMe:

Nk

®

10.

11.

12.
13.

14.
15.

TenoBble MPUEMHUKY ONTUYECKOTO U3My4YeHUs. Y CTPOMCTBO Y MIPUHLIMI IeCTBUS.
OcHOBHbIE TeOPUU TETJIOBOTO u3nyueHusi. 3akoH Kupxroda.

3akoH Credana-bosblimaHa.

3akoH IlnaHka.

3akoH CMmereHusi Buna.

UeMm TerioBoe U3jlydeHUe OT/IMYaeTCs OT APYTUX BUIOB U3/TyUYeHus?

Ha3oBuTte Be/mMuvHbI, XapakTepy3yloLUe TelyIoBoe U3JlyueHue, YKaKUTe CBA3b MeX/y HUMU.
[aviTe onpeseneHre Kakjou BeJIUUMHBI.

CdopmynupyiiTe 3aKOHbI TEIJIOBOTO HU3/TyYeHUSI.

Yro Takoe uzieaIbHO OTpakaroiiee Teso? AGCOTFOTHO YepHOe Teo?

WpeanbHO oTpaxarolljee M abCOIOTHO UepHOe Teso TOy4aloT OJWHAKOBOe KOIUYeCTBO
CBeTOBOM 3Hepruu. KakoBo pasnuuve B OTAaBaeMbIX 3HEPIMsX U B MeXaHHW3MaxX OTAauu
SHepruu?

[Monb3ysicb ¢opmysnoit Ilnanka, nomyuuTte 3akoHbl Credana-bosnbimMana, Buna, Pesnes-
LbxuHca.

BriBeguTe pabourie hopmyiibl A7si i3MepeHust ocTosiHHbIX CTedaHa-bosbrivana u I1naHka.
OO6BsicHUTe TIPUHLIUI PabOThI ONITHYECKOTO MrpomeTpa. Kakyro TeMriepaTypy Tejia Ha3bIBalOT
SPKOCTHOU? Yem 00y CI/I0B/I€HBI TIPEIe/Tbl U3MEPEHUS ONITHUECKOT0 TTUPOMeTpa?

Kak onpefiensieTcsi orpemHoCTs pyv KOCBeHHbIX U3MepeHusX?

Kak omnpegensroTcs napameTpbl Hawlydllled TPSIMOW aHA/JIUTUYeCKMM MeTOZOM (MeTO[0M
HauMeHbIIINX KBaJpaToB)?
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Ta6smra 4 — Kpurepuu orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop v HauMeHOBaHMe
VHIMKaTopa
JOCTHKeHUS

KOMITeTeHLIUM (YacTh

KOMIIETeHL1M)

Kputepun orieHrBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU

(4acTy KOMMeTeHIMH)

Ha 0a30BOM ypOBHe

Ha TMOBBIIIIEHHOM YPOBHE

COOTBETCTBYET OL|eHKe
«yJI0BJIETBOPUTETHHO»
50-64% ot
MaKCHMaJIbHOro bOasia

COOTBETCTBYET OL[€HKe
«X0pouIio»
65-85% ot

MaKCHMaJ/IbHOro Oasia

COOTBETCTBYET OL[€HKE
«OTJIMYHO»
86-100% ot

MaKCUMaJ/bHOro Oasia

N -2nkoc-» Haxogut u
aHa/M3upyeT
“H(OopMaL1Io /151
pelilieHust
TIOCTaB/IeHHOM 3aJjauu
N /I-3rikoc-2 Victionb3yeT
COBpeMeHHbIe MeTO/Ibl
MOHTaKa, HaJlaIKu
MallIMH U yCTaHOBOK,
TO/I/IeP>KaHusl PEKMMOB
paboThI
3/1eKTPUHULIPOBAHHBIX
U
aBTOMAaTU3UPOBAHHBIX
TeXHOJIOTUYeCKUX
TpOLIeCCOoB

CrygeHT Ha 6a30BOM
YPOBHe BrajieeT
MaTepuasioM TI0 TeMe;
criocobeH ompeiensTh
YCTPONCTBO U MPUHLIUTI
JIeUCTBUS TETIOBBIX
TIPUEeMHUKOB
OITHUYECKOT 0
U3My4eHus1, obsazaet
uHpopMarueii 06
OCHOBHBIX TEOPUSIX U
3aKOHaX TeIJIOBOr0
W3y UYeHus;

MOJKeT HaXOUThb 1
aHa/IM3UPOBaTh
vH(bOopMaLMIo J/1s
pelLieHuUs
TOCTaB/IEHHOM 3a/1auM;
3HaeT COBpeMeHHbIe
MeTO/Ibl MOHTaXa,
HaJlaZIkKu MalllvH 1

CTyZieHT Ha XopolleM
yPOBHE BiiajieeT
uHbopMaiireii 06
YCTPOUCTBE U MPUHLIUIIE
JleMCTBUS TEeIIOBBIX
MIPYEMHHKOB
OTTUUECKOT0 U3/Ty4YeHUs,
ob6sazaeT nHPOpMarmeit
00 OCHOBHBIX TEOpUSIX U
3aKOHaXx TeIIOBOr0
U3/TyYeHuUs];
CaMOCTOSITE/TEHO
HaXOJUT U aHaJIM3UPYeT
vH(bOpMaLMIo J/1s
peliieHust 10CTaB/1eHHOM
3a/laui; B OCHOBHOM,
criocobeH UCIO/Ib30BaTh
COBpeMeHHbIe MeTO/IbI
MOHTa)Ka, Ha/laJjKu
MalIIMH ¥ YCTaHOBOK,
noAiep>KaHusi pe)KMMOB

CTyJeHT ITpUHHUMAEeT
aKTMBHOE yuacTHe B
XO0/le TIPOBeZIeHHs
3aHATHUS; 00/1aziaeT
r/1yOOKUMM 3HAHUSIMH
00 ycTpoiicTBe U
TIPUHIIUIIE JeHCTBUS
TEIJIOBLIX PUEMHHKOB
ONTUUYECKOTO
n3yueHwus, obmazaer
uHbopMaiireii 06
OCHOBHBIX TEOPHUSIX U
3aKOHAaX TeIJIOBOI'0
W3/TyUeHUsT; HAXOJUT U
BEPHO aHa/TU3UPYeT
vH(bOpMaLMIo J/1s
pelleH st TTIOCTaB/IEHHOM
3a/1auu; CII0COo0eH
HCII0/Ib30BaTh
COBPEMEHHbIE METO/IbI
MOHTayKa, Ha/laJIK|

yCTaHOBOK, paboTbI MalIIMH ¥ YCTaHOBOK,
TIO/iZiep’KaHusl PeXKMOB | 37TeKTPUUIIMPOBAHHBIX | TIOZJep’KaHHUs PeXKUMOB
paboThI Y aBTOMaTU3WPOBAaHHBIX |paboThI
3/1eKTpUGHULIMPOBAaHHBIX | TEXHOIOTMUEeCKUX 3/1eKTpUHULIMPOBAaHHBIX
u TMIPOL{eCCOB Y aBTOMaTU3MPOBAaHHbIX
aBTOMATH3HUPOBAaHHBIX TEXHOJIOTUYeCKUX
TeXHOJIOTUYeCKUX TIPOL{eCCOB

TIPOL[ECCOB
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Tema 3 ICTOYHMKH OIITHYECKOI'0 U3/IyYeHH s
(Ten0BbI€, razopasps/iHbIe, TIOMUHECLIeHTHbIe, CBeTO0/{HbIe)

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH npasuibHblil 6apUAHM U HaXcMume KHONKy «/laneex»
B KBapIeBBIX rajJlOreHHbIX JlaMNax HaKa/JIuBaHUsA pean3yeTcs:
+pereHepaTUBHBIN LUK/

peKyTepaTUBHBIN LUK/

peareHTHBIN LUK/

JIIOMHHeCI[eHTHBbIe JIaMIIbI, 10 CPAaBHeHHIO € IaMIIaMH HaKa/IMBaHHs TOW JKe MOIIIHOCTH,
HMEIOT:

MEHBLITYI0 CBETOBYIO OT/auy

+00/IBIIIYI0 CBETOBYIO OTAAUY

PaBHYIO CBETOBYIO OTJjauy

Ko16a lroMHUHeCLIeHTHOH JIaMIIbI 00111ero Ha3HaYeHus 3amo/IHeHa:
BO3/IyXOM M aprOHOM

+aproHoM U HeOOJIbIIMM KOJTMUeCTBOM PTYTH

BO3/IyXOM, aprOHOM M PTYTBIO

Tesio HaKa/Ia KBapLEeBbIX ra/IOTeHHBIX JIaMI HAKa/IMBaHUA U3r0TaB/IMBAIOT:
+13 0cob0 umrcToro Bosbppama

13 XpOMeTb-KOTIesist

13 0060 UMCTOrO HUXpOMa

13 MeTa/UIOKePaMUKU

YKaxure oT/IMuue pa60TbI rajioreHHbIX JIaMIl HaKa/IMBaHHUA 0T 00bIUHBIX JIAMIT HAKa/TMBAHHUA:
HeT HMKAKOI'o OT/IMUKA

+Ha/IMUYMEM MOAHOI'O LIMK/Ia U OBBIIIIEHNUEM TeMIIEpaTyphl Te/la HakKala

IMOBBIIIEHHWEM TeMITIepaTyPhbI Te/lda HaKaJld

Ha/IM4reM NOJHOTI'O ITHUKJIa YU IIOHM)KEHWEeM TeMIlepaTyphI Tejlda HaKadJ/la

YKaxure yc/10BMsl BOSHUKHOBEHHUA AyroBOro paspsaja:
Ha/muue CBOOO/HBIX 3apsi/ioB

COOTBEeTCTBYIOII[ast HAIIPSDKeHHOCTD I10J1A

Ha/Inuye COOTBETCTBYIOLLeH A/IMHbI cBOOOHOTO rpobera 3apsi/ioB,
+BCe repeurcIeHHbIe YCTOBUSI.

YKakuTe npeuMyIecTBa raJioreHHbIX JIaMIl HAKa/IMBAHHSA 110 CPAaBHEHHIO C 00BIYHBIMU:
paboTa TOMbKO B TOPHU30HTATLHOM TOJI0XKEHUU

HeT MperMYyI1LeCTB

MIPOCTOTA KCIUTyaTaldn

+TIOBBIIIIEHHE CBETOOT/IauX M CPOKA CITY>KObI

CgeTooT/aua - 3T0:

[ 4@
do
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Craprep cpabaThiBaeT NpH 3aXUTaHUH JTFOMHHECIIeHTHOH JIaMIIbI H He cpadaThIBaeT mocjie eé
3aropaHms, TaK Kak:

CHIDKAEeTCsI HarlpsKeHre CeTH

+TIpY BO3HMKHOBEHWH TOKa B JlaMIle BO3HHKaeT Ma/ieHne HarpshkeHus Ha 0aiiacTHOM COTNPOTHB/IEHUH
IIOTOMY UTO JIaMIIa 3aropenach

BO3HUKAET B JIaMIle 3/1eKTPOIFOMUHECLIeHLINs

CDOTOJIIOMI/IHECI.IEHI.II/IH —3TO:

BO3HUMKHOBEHME M3/TyUeHH I10/J ,E[el\/’ICTBI/IEM TerjIoThI

+BO3HUKHOBEHUE U3/TyUEeHUs M0], AEﬁCTBHEM KBAHTOB OIITUYECKOI'O U3/IyUeHUA
BO3HUMKHOBEHME M3/TyUeHU I10/J] ,E[el\/’ICTBI/IEM XUMHUYEeCKHX peaKum‘/’I
BO3HUKHOBEHHE U3/TyUYEeHUA 101 AEﬁCTBHEM 3JIEKTPUYECKOI'O TOKd

BJIEKTPOJIIOMI/IHECI.IEHI.II/IH —3TO:

BO3HUMKHOBEHME M3/TyUEeHU IO/ ,E[EI\/’ICTBI/IGM TerjIOThI

BO3HUKHOBEHHE U3/TyUYEeHUA 101 AEﬁCTBHEM KBAHTOB OIITUYECKOI'O U3/TyUeHUA
+BO3HHMKHOBEHME U3/TyUE€HHUS T10], AEﬁCTBHEM 3JIEKTPHUUYECKOI'0 TOKa
BO3HUKHOBEHHKE U3/TyUYEeHUA T101 AEﬁCTBHEM XUMHUYECKHX peaKuHﬁ

JAyroByo pryTHyo jamny Tuna [JP® 1000 ucnoab3yroT:
B JKUBOTHOBOZICTBE

B IITULEBO/ICTBE

+B pacTeHHEeBO/CTBE

B T10JIEBO/ICTBE

JlaMmna BBICOKOTO /JaB/IEHHs He 3aropaeTcs cpa3y ke Mocjie noracaHusi, IoToMy 4YTo:
+a/mHa cBOOOIHOTO TIpo0era 3apsiioB He JOCTAaTOYHA /ISl TOCTHYKEHUsI UMM SHEPTUid MOHU3al[UH
TIOBBIIIAETCS TeMriepaTypa B JlaMIie

CHWKAeTCsI HarpsDKeHUe CeTH

co3ziaeTcst 6osbliIoe Ta/leHre HanpshKeHUst Ha 0aiiacTHOM COTIPOTHB/IEHUU

ITouemy J1aMIIa BBICOKOT'O AaBJ/IEHUSI He 3aropaeTcs cpa3y Mocjie noracaHus?

+TaK Kak /IyTiHa CBOOOIHOTO TIpobera He [0CTaTOYHA /i MOHU3aI[UH Fa30BOTO MPOMEXYTKa
HeJI0OCTaTOYHO HarpspKeHUsl CeTH

OUeHb BBICOKOE IaBJIeHUe B JIaMIIe

Konpaencarop C1, BK/II0OUeHHBIM Napa/ljie/IbHO CTAPTEPHOU cxeMe BKJ/IIUYeHHs
JIDMHHECLIeHTHOH J1aMIIbl, peJJHa3HayveH [/If:

yBe/TMYeHUs] PeaKTUBHOM COCTABJISIOLIEN TOKa CXeMbl

CHWKEHMSI aKTUBHOW COCTaBJISIIOLLel TOKa CXeMbI

yBeJIMUeHUs] aKTUBHOU COCTAaBJISIOLLeN TOKa

+CHWKeHUs peaKTUBHOM COCTaB/ISIFOIIeN TOKA CXeMBI.
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Konpencatop C2, BK/IIOUeHHbIH Napa/uie/ibHO CTapTepy, Npe/Ha3HaueH JAJIA:
CHVDKEHHUSI Pa/TUOTIOMEX

+TIpe/IoTBpAllleHUst UCKDPBI, JYTH B CTapTepe

CHVDKEHUSI BeJTAUHNHBI UMITYJIbCA BBICOKOTO HAIMPSDKEHUS

yBeJIMUeHUs1 BpeMeHU BO3/IeliCTBUS BbICOKOTO HAIpsKeHUsT

BCE BBIIIENIePEUNC/IEHHOe

3alMTHBIN Yro/i CBeTU/IbHUKA OIpe/ie/isieT:

CTeleHb 3all{MThl OT OMNa/laHus MbUIM K UCTOUHUKY CBeTa

+ CTelleHb 3all{UTHI [71a3 OT BO3/elCTBUS PKUX YaCcTel NCTOYHHKA CBeTa
CTeleHb 3all{MThl OT M0MNa/laHus B/IaTd B CBETU/IBHUK

Cuna ceera I 1000 _ 370

cuna ceeta B crerieHn 1000

+yC/I0BHas Cujia CBeTa OT CBETU/IbHUKA CO CBeTOBBLIM MOTOKOM B 1000 /iM B JaHHOM HaripaB/ieHUA
Cu/a CBeTa B JJaHHOM HaripasjieHud B crerieHu 1000

Ykakure, uTo 0003HauaeT TpeThs OyKBa B MAPKHPOBKe CBeTH/IbHUKA:
3TO KJ/1acC CBeTopacripe/ie/ieH!sl CBeTU/IbHUKA

3TO KOJIMUECTBO JIaMI B CBETH/IbHUKE

+Ha3HaueHue CBeTW/IbHUKA

3TO CBeTOpacripe/iesieHre CBeTU/IbHUKA

YKakuTe, uT0 0003HauaeT BTopas OyKBa B MAapKHUPOBKe CBeTH/IbHHKA:
9TO K/1aCC CBETH/IbHUKA

3TO Ha3HaueHHe CBETH/IbHUKA

3TO KOJIMYECTBO JIaMIT B CBETU/TbHUKE

+3T0 C110co06 yCTaHOBKHU CBETU/IbHUKA

Ykaxwure, yTo 0003HaUYaeT nepBas 0yKBa B MapKHPOBKEe CBeTH/ILHHKA:
KOJIMUEeCTBO JIaMII B CBeTUJ/ILHUKEe

+3TO THUII JIAMIIbI

3TO CBeTOopacripefie/ieHre CBeTU/IbHIKAa

9TO Ha3HaueHue CBeTHU/IbHUKA

CBeTH/IbHUKH KJIaCCH(PUIIUPYIOTCH:

T0 pacripe/ie/IeH|I0 CBeTOBOI0 TIOTOKA B IPOCTPaHCTBe

TI0 CTeIeHU 3alUThI OT IIbL/IM, BOABI U B3pbIBa

T0 pacripe/ie/IeHUI0 CBeTOBOI0 MIOTOKA B HYKHIOIO 1 BEPXHIOHO Mostycdepy
+110 BCeM IepeyurCIeHHbIM IIPU3HaKaM

KpuBasi cuiibl CBeTa MOKa3bIBaeT:

T10/;, KaKUM YIJIOM paclipoCTPaHseTCsl CBeTOBOM MOTOK

+pacripeie/ieHe SHepruy CBeTOBOI'0 [IOTOKA B IPOCTPAHCTBE
pacrnpocTpaHeHHe CBETOBOIO TIOTOKA B BEPXHIOI0 WM/IH B HYDKHIOIO IOy cC(epsI
B KaKyl0 CTOPOHY PaclipoCTpaHsieTCsl CBeTOBOM MOTOK

YKaKuTe Crioco0bl pery/iupoBaHus MHYPaKPacHoH 00/1y4eHHOCTH:
YTJIOM HaKJ/IOHA JIaMIIbI

BBICOTOH MoZiBeca o0JTyuaTesist

HarpsykKeHrueM

+BCEMH TePEeUrCIEHHBIMU METO/IaMU
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Ykaxure TpedyeMyro nuHppaKpacHyw 00/1ydeHHOCTb B 30He 00orpeBa Mo/IOHSIKA:

_ to—tp

C0.04-K
N
Eza-K-(tO—tB)
E:Kle(to_tB)
g_r

S

IIpeumymecrsa MK-u3nydenus nepej ApyruMH BHaMH Harpesa:
HeT IIpeuMyI1leCTB

MOLLHOCTb U3/1Iy4YeHHUsI XOPOLLIO peryjupyeTcss TeXHUYeCKUMU CpeJCcTBaMU
+UK-n3nydyeHre MpOHMKAET BIIyOb U TaM OT/IaeT SHEPTHIO

Bbibepume HeCKOIbKO Npasu/bHbIX 8APUAHMOS U HaxXcmume KHONKY «/laneex»
Ha3naueHue gpocce/is B cCxeMe BK/II0UeHHA TIOMUHECLIeHTHOH /IaMIIbl B CeTh:
JipoCCesib CIY>KUT JJIs1 CHY)KeHUs IIyCKOBOI'O TOKa

+7lpoccenib CIY>KUT [/l OTPaHUYeHMsI TOKa BO BpeMsi IycKa J1aMIbl U ee paboTs! (50%)
+7poccesib CTY>KUT JJ1s1 IOy YeHHUs] UMITyJIbCa MOBBIIeHHOro HanpsbkeHus (50%)
Jpocce/ib CY>KUT [J151 TIOBBILLIEHUs] KOCUHYCa (U

Knaccupukanus 0aKTepuIUAHBIX YCTAaHOBOK:
+TI0rpy’KHbIe yCTaHOBKHU (50%)

HeIorpy’>kHble YCTaHOBKU

TO/IBV)KHBIE YCTaHOBKHU

Hero/IBI)KHbIE YCTaHOBKU

+oTKphITHIE (50%)

BakTepuiuaHbie 00/1ydaTe/IbHbIe YCTAHOBKHU K/IaCCH(UIMPYHOTCH KaK:
TIOTOJIOUHbBIe

+norpyskHslie (50%)

HaCTeHHbIe

+oTKphITHIE (50%)

Ncrounnku nH(pPaKpacHOro U3/ayyeHUs KaacCu(PuuupyoTcs:
CUHUe

+cBeTnbie (50%)

KpacHbIe

+TeMHble (50%)

IIpy cHWKeHHHU HAMPsDKeHUs Yy JIaMIl HaKa/IMBAaHUA 3HAUMTE/TbHO CHH)KAeTCA:
+cBeToBas otjaua (33%)

JITMHA BOJIHBI U3/TyUYeHUst

+morpebsieMast sHeprus (33%)

CPOK CTyKObI

+3KOHOMHUYHOCTS JiaMMibl (33%)

B KOHCTPYKIUIO AYrOBOM MeTa/I/IOra/IoOreHHOH JIaMNbl BBICOKOro AaByieHus [IPU BxogsaT:
+ropenka (33%)
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+Bo/ib()paMoBbIe 371eKTpobl (33%)
+BHelHAs Kosi6a (33%)
JIFOMUHO(OP

Knaccugukanus cBeTUWIbHUKOB 110 Ha3HaYeHHUI0:
OBbITOBBIE CBETH/IbHUKH

+CBeTUBHUKY /1J1s1 00I1[eCTBeHHbIX TToMeltieHut (33%)
PYJHUYHbIE CBEeTU/IbHUKA

+CBeTU/ILHUKY [/1J151 TPOM3BO/CTBEHHBIX MoMelrieHni (33%)
+creryaabHble CBeTUILHUKU (33%)

CBeTUWIbHHUKH KI1acCU(UIUPYIOTCS:
+110 Ha3HaueHuto (33%)

1o K03(hPULIMEHTY M0Ie3HOTO JeNCTBUS
+110 cTerneHu 3auuThI (33%)

+10 cBeTopacnpegenenuto (33%)

T10 MOLI[HOCTH JIaMIT

OCHOBHBIMH XapaKTePUCTHKAMHU CBeTU/ILHHKA SIB/ISIIOTCA:
CBETUMOCTh

+cBetopacrnpesiesienue (33%)

+3amuTHbIN yron (33%)

cusia cBeTa

+morpebisieMast MOIITHOCTD (33%)

IIpu BBIOOpE CBeTH/IbHUKA YUUTHIBAIOT:

BBICOTY MO/Beca

+yC/10BUs OKpyKarolen cpegel (33%)

+TpeboBaHMS K XapakTepy cBeTopacrpezeneHus (33%)
+3KOHOMHUECKYO 11e71ecoo0pa3HoCTh (33%)

TUIl UCTOYHUKA CBETa

ITo cTeneHHu 3alUTHI OT NMbUIH CBeTWIBHUKH K/IaCCH()MIUPYIOT Ha:
TbI/IECTOMKHE

+nbine3anuieHHble (33%)

+nbL1eHenpoHuLaeMsle (33%)

repMeTUUHbIe

+nblIeHe3alluieHHbie (33%)

Knaccudukanus 3puTeMHBIX YCTaHOBOK:
+crauuoHapHble (33%)

HeTI0/IBU)KHBIe

+nepeBrKHBIE (33%)

+noaBwxHbIe (33%)

CaMOXO/IHbIe

NudpakpacHoe u3jyueHne NIpUMeHAETCA:

+[/151 macTepu3aLii MOJIOKa, COKOB (33%)

+77151 060TrpeBa MoJIO/IHSKA >KUBOTHBIX W MTHULIBI (33%)
Juist 000rpeBa TIOMeIIeHU

+/17151 CYILIKM JIAaKOKPACOYHBIX TTOKPBITUM (33%)

/ISl HarpeBa BOJIbl
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B xoHcTpyknuro 1amn JIPJI BXOAAT 3/1eMeHThI:
+ropenka (25%)

pa3psAAHUKU

+0CHOBHBIE U [JOTIO/THUTE/TbHBIE 371eKTPo/bI (25%)
+BHeIIHAs Kosi6a (25%)

+Bo/ib(paMoBast crivpanb (25%)

HanpsixeHue 3a)KMraHus ra3opa3psaHbix jamn tuna APT cHWKalT NpH NOMOIIHU:
+TpeABapuUTEeIbHOTO MO0TrpeBa 371eKTPo10B (25%)

+0KCUAUPOBaHUs 3/1eKTPo10B (25%)

+TIPOBO/IAIIIEH TIOSIOCKI BAOb KOMOBI (25%)

+10TI0JTHATETbHBIX 371eKTPO/10B (25%)

BbIOOPA (hOPMBI /IEKTPO/IOB

YabTpaguosieToBoe H3nyuyeHrue MPUMeHSeTCs:

+77151 06e33apayKuBaHUsI JKUBOTHOBOUECKUX CTOKOB (20%)
+77151 0b6e33apakuBaHust BoibI (20%)

+ 17151 macTepu3aiyy Mosioka (20%)

+77151 06e33apakuBaHus Bo3ayxa (20%)

+/7151 CTepU/IM3aliiK TIOCYbl, Taphbl, oAex bl (20%)

/1S BbIpALL[MBaHKWsI PacCa/ibl

Bonipocsl /11 3a1{UTHI J1ab0paTopHbBIX padoT (ompoc) nmo Teme:

JIaGoparopHasi pabora «McciejoBaHHe CBeTOTEXHHUECKHUX U IeKTPHUYECKUX XapaKTepHCTHK
JIaMI1 HAKa/TUBAHUSA»

HazoBuTe 0CHOBHBIE 3Tarbl COBEPILIEHCTBOBAHMS JIaMITbl HAKa/IWBaHMUS.

YKakuTe OCHOBHBIE IPUUMHBI CHY)KEHUs] CBETOBOTO TTOTOKA JIaMITbl HaKa/IMBaHMUSI.

OO6BsicHUTe, TOUeMY JIaMITbI C OHCTTUpanbio NMeroT 00Jiee BLICOKYHO CBETOOTAAYY.

[Touemy cBetooTAaua 1 cBetoBoM KII/I 1amMribl HaKaIMBaHUS C yBeJTMYEHUEM HaTlpsDKeHUsT
CeTHU BO3pacTaroT?

Kak sieKkTprueckasi SHeprus B jlaMIle HaKa/IMBaHUs MPeoOpa3yeTcsi B CBETOBYIO?

6. IloueMy cBeTOOT[aua rajioreHHbIX JIaMIl BbIIIe?

7. OOBSICHUTE MPOLECC 3a)KUTAHUS JTFOMUHECIIEHTHOH JIaMIIbl C UHAYKTUBHBIM 0ajjiacToM.

AN

v

JIabopaTopHasa pabora «VcciefoBaHHe CBETOTeXHHYECKHX M 3/IEKTPHYECKHX XapPaKTePHCTHK
JIDMHUHECLIeHTHBIX JIaMID»

8. Tlouemy crapTep He cpabaTbIBaeT I10C/Ie 3a)KUT'aHUs JIaMITbI?

9. Uem oT/iMuaroTcs OaKTepULMIHbIE U SPUTEMHBIe j1lamiibl oT JIB?

10. KakoBsI Ipeumyl1jeCTBa U HeJOCTaTKA KOMITAaKTHBIX JIFOMUHECLIeHTHBIX JIaMII [1epes
JIVHEWHBIMU?

11. B ueM nperMy1LiecTBa U HeflOCTaTKU CBETOU3/IYYarOLUX JUO/O0B 1epes IpyruMu
HMCTOYHUKAMU CBeTa?

JIaGoparopHasi padora «/cciejoBaHHe CBETOTEXHHUYECKHUX W YIEKTPHUUYECKUX XapPaKTePHCTHK
CBeTO/AMO0AHBIX HCTOYHUKOB CBeTa»

12. I3 KaKuX 3/IeMEeHTOB COCTOUT CBETOANO/?

13. TIpuHIun paboThl CBETOAMO/A.

14. Y cTpOKCTBO Ma/IOMOLI{HOTO CBETOAMO/A.
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15. YcTpoiCTBO MOIITHOTO CBETOIUO/A.

16. YcrporictBo SMD cBetoguopa.

17. YcrpoticTBo cBeToauoa usrotosneHo no COB TexHomorum.

18. [Ipermy1iiecTBa ¥ HeJOCTaTKKU CBETOAMO/A.

19. 3aBMCHMMOCTb CBETOBOM OT/AAuM CBETOAMO/|a OT BeJIMUMHBI MMUTAIOL[ET0 TOKA.
20. Kakol xapakTepuCTUKOU OTIpe/iesisieTCsl LiBeT CBeUeHHsl CBeToAnozAa?

21. Kakum obpa3om rosyuaetcsi 6esioe cBeueHre CBeTOUO/A?

22. CBeTOTeXHUUECKHE XapaKTePUCTUKU CBETOAUO/OB.

23. TloueMy HeobOXoAMMa CTaOM/IM3aLIMS TOKA Uepe3 CBeTO[MO/?

24. Ocob6eHHOCTH Mapasiie/IbHOTO U MTOC/IeI0BaTe/TbHOTO BK/TFOUEHHUST CBETO/IUO/IOB.
25. Uem ormpe/iensieTcsi CPOK CTY»KObI CBeTO/IMOJ0B?

JIaGoparopHas pabota «Vicc/ieioBaHie HCTOUHHUKOB 00/TyueHHs, HCIO/Ib3yeMbIX B TeITHI[axX»
26. C KakoM 11e/TbI0 IPOU3BOJUTCS 00/TyUeHre pacca/ibl?
27. Ha30BuTe TUTIBI TEIJIMUHBIX 00/TyyaTeIbHbIX YCTaHOBOK U MOSICHUTE UX YCTPOUCTBO.
28. . ITepeunciute 0CO6€HHOCTH KOHCTPYKIIMH JIAMIT, KCIT0/Ib3yEMbIX B PAaCTEHUEBO/ICTBE.
29. losichute ycTporicTBo namrsl JPJI.
30. [TosicHUTe IPUUMHBI U3MEeHeHNs [1apaMeTpOB UCC/IeZlyeMOU JIaMIIbl IIPU ee PasrOpaHuu.
31. Kak paccuuTaTh 06/1y4yaTebHY0 YCTaHOBKY [I/Isl paCTeHUM?
32. DKoHOMUYeCKas 1]e/1ecO00pa3HOCTh PUMeHeHHs 00/TyuaTe/TbHbIX YCTaHOBOK B
pacTeHueBO/ICTBe.

JIaGoparopHas pabora «VicciiegoBanue padoTbl Y ®-yCcTaHOBKH /IJIsl 00/TydeHHs )KUBOTHBIX»

33. Ha3oBuTe Knaccu(UKal|io JIaMIT BLICOKOT'O U CBEPXBLICOKOT'O ZIaBJIeHUS.

34. KakoBa KOHCTPYKLUUS iamrbl JIPT?

35. PacckakuTe 0 mporjeccax 3a)KUraHus JByX3/71eKTpoAHoM samIibl [JPT.

36. [Iouemy B mporjecce pasropaHus JIaMITbl BBICOKOT'O /laB/IeHHs BCe BeJIMUWHbI BO3PacTaroT, a TOK
yMeHblIIaeTcs?

37. Kak nMpoucxoguT 3a)KuraHue yeTbipex3/1eKTpoAHoM fammbl [PT?

38. PacckakuTe 0 KOHCTPYKLMHU JjiaMIibl JIPJI.

39. Iporecchl IpU 3aKUTaHUM [IBYX3/1€KTPOgHOM namiibl [JPJT ¢ pa3psagHUKOM.

40. Ha3zoBuTe npenmyilieCcTBa MeTa/JIOra/IOreHHbIX JIaMII [1epes; pYTUMH UCTOYHUKAMHU
W3/TyYeHUsl.

41. 3auem 00/Ty4aTh >KUBOTHBIX ?

42. KakoBa TexHosiorn4eckast 3¢ ¢deKTUBHOCTh SPUTEMHBIX 00/1yyaTelbHbIX YCTaHOBOK?

43. IlepeunciuTe UCTOUHUKYU SpUTEMHOI0 U3/TyUYeHU.

44. Yem otyinuaercs JIO ot JIB?

45. Kak BbIUMC/TUTL BpeMsi 00/TydeHHsl TTPY CTAlIOHAPHBIX 00/TyYaTe/lbHBIX YCTaHOBKAX ?

46. Kak kaccuyiupyroTcs 3puTeMHble 00/1yuaTe/ibHble YCTAHOBKHU?

47. Kak Bo3HMKaeT HH(ppaKpacHoe u3iyueHue?

48. Tepeuricnure 06s1aCcTh TpUMeHeHUsI MH(GPAKPaCHOTO U3/TyueHus B CelTbCKOM XO3sIHCTBe.

49. B ueM npeuMyI111eCTBO JIyUUCTOr0 Harpesa repez; KOHBEKLMOHHbIM?

50. buonorruueckoe JeicTBUE UH(PPAKPaCHOTO U3/TyUYeHHs.

51. Knaccudukariyisi MICTOYHMKOB UH(PPaKPACHOTO M3TyUYeHHsl.

52. B uem 0co6eHHOCTH pacyeTa YCTaHOBKM MH(PaKpacHOTo oborpeBa MOJIOHSIKA?

53. Knaccudukanus ynpTpadroneToBeix 00TydaTeTbHbIX YCTaHOBOK.

54. TIpuMeHeHMe OaKTepULMIHOTO U3TyUYeHHs B CeJTbCKOXO03sICTBEHHOM TIPOU3BO/ICTBeE.

55. TTopsok pacueTa OGAaKTEPUITMIHBIX 00/TyUaTeIbHbIX YCTaHOBOK.

JIaGopaTopHasi padoTa «YpaB/ieHHE 0CBEeTUTe/TbHBIMU yCTaHOBKAMMI»

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

cpefpbI?
63.
64.

Kak knaccuuiypyroTcsi CBeTU/IbHUKA?
UTo Takoe KJjacc cBeTopacripe/iesieHus?
HazoBuTe 0CHOBHbIE XapaKTePUCTUKH CBETU/IbHUKOB.

UTo Takoe 3allUTHBIN YTOJ1 CBeTUIbHUKA U KaK €ro OMnpe/euTh?
. Kak knaccuuuupyroTcst CBeTUIBHUKY M0 CTENeHU 3all{UThl OT BO3/eHCTBUS OKpY Katollen

Kakue ObIBalOT CBETHU/ILHUKY 110 Ha3HAUeHHI0?
MapKupoBKa CBeTU/IbHUKOB.

Tabuna 5 — Kpurepun onjeHKH ¢()OpMHPOBAaHHOCTH KOMIETeHI[HH

Kop v HauMeHOBaHMe
WHUKATOpa
JIOCTH)KEeHUS

KOMITeTeHLIUM (YacTh

KOMIIETeHLUM)

KpuTtepun otieHrnBaHusi CHOPMUPOBAHHOCTH KOMIIETEHIUU

(4acTy KOMMETeHLMK)

Ha 0a30BOM YpOBHE

Ha IIOBBIIIIEHHOM YPOBHE

COOTBETCTBYET OIL|eHKe
«yIOBJIETBOPUTEILHO»
50-64% ot
MaKCHUMa/ILHOro 0asnia

COOTBETCTBYET OL[€HKe
«XO0pOo1mIo»
65-85% oT

MaKCHMaJILHOro Oasia

COOTBETCTBYET OL[€HKE
«OTJIMYHO»
86-100% ot

MaKCHMaJILHOro Oasia

N-2nkoc-2 Haxogur u
aHa/U3upyeT
vH(MOpMaLIUIO JI71sT
pelilieHust
MOCTaB/IeHHOW 3a/lauu
N -3nkoc-2 Mcnonb3yeT
COBpeMeHHbIe MeTO/IbI
MOHTaKa, HaJlaIKu
MallllH U yCTaHOBOK,
Mo/ epKaHusl pe)KUMOB
paboTHI
3/1eKTPUHULIPOBAHHBIX
U
aBTOMAaTHU3UPOBaHHBIX
TeXHOJIOTUUeCKUX
TIPOLIeCCOB

CrygeHT Ha 6a30BOM
yYPOBHe BJajieeT
MaTepraioM 110 TeMe;
JIEMOHCTPUPYET 3HaHHUe
CBETOTEXHUUECKUX U
3JIeKTPUUECKUX
XapaKTePUCTHK JIaMIT
HaKa/IMBaHUS,
JTFIOMUHECL|eHTHBIX
JIaMIT ¥ CBeTO/IUOTHBIX
HMCTOYHUKOB CBETA;
MOYKET HaXO/IUTh U
aHa/IM3UPOBaTh
vH(OopMaL1Io /151
peIeHust
TOCTaB/IEHHOM 3a/1auM;
3HaeT COBpeMeHHbIe
MeTO/Ibl MOHTaXa,
Ha/laJIKy MallvuH U

CTyzeHT Ha XopoleM
YPOBHe BJajieeT
rH(opMarlueli o
CBETOTEXHUUECKUX U
3JIeKTPUUECKUX
XapaKTepUCTUKaX JIaMIT
HaKa/MBaHuS,
JTFOMUHECL[eHTHBIX JIaMIT
Y CBETO/IUO/THBIX
WCTOYHUKOB CBETa;
CaMOCTOSITE/IbHO
HaxXO/IUT U aHa/In3UpyeT
vH(OopMaL1Io /151
pelLeHUst TT0CTaBIeHHOU
3a/lauv; B OCHOBHOM,
CrIocobeH HUCIo/b30BaTh
COBpeMeHHbIe MeTO/bI
MOHTa’ka, HajlaJIKu
MallIMH U yCTaHOBOK,

CTyzeHT npyuHUMaeT
aKTUBHOE yuacTue B
X0Jie IpOBeZleHNst
3aHATHUS; 00/1a7iaeT
r/1yO0KUMU 3HAHUSIMU O
CBETOTeXHUUYeCKUX U
3/IEKTPUYEeCKUX
XapaKTepUCTUKaXx JIaMIl
HaKa/lMBaHus,
JTFOMUHECL{eHTHBIX JIaMIT
Y CBETOJJMO/IHBIX
VCTOYHUKOB CBeTa;
HaXOJUT U BEPHO
aHa/m3upyeT
vH(bOopMaLMIo J/1s
pelleHNs TOCTaBIeHHOU
3afiaun; criocobeH
UCTI0/Ib30BaTh
COBpPEMEHHbIE MeTO/IbI

yCTaHOBOK, No/i/iep>KaHusl peXXUMOB | MOHTa)ka, HaslaJiKu
To/ilep>KaHust peXXUMOB | paboThI MallIMH U yCTaHOBOK,
paboThI 3/1eKTPUPULIMPOBAHHBIX | TIOA1ePyKaHUsT PEKUMOB
3/1IeKTPUPUILIMPOBAHHBIX | 1 aBTOMAaTU3UPOBAaHHBIX | PabOTHI

u TeXHOJIOTUYeCKHUX 3/1eKTpU(DULIPOBAHHBIX
aBTOMaTU3UPOBAHHBIX |TIPOL[ECCOB Y aBTOMAaTH3UPOBAHHBIX
TeXHOJIOTUYeCKUX TeXHOJIOTUUeCKUX
TIPOLIECCOB TIPOLIECCOB

Tema 4 HopmupoBaHue 0CBeTHUTe/IbHbIX YCTaHOBOK.
IIpoekTHpoOBaHHe U PACYET 3/IeKTPUUYECKHUX YCTAHOBOK U O0CBeTHTe/IbHBIX ceTel

KomnbrorepHoe TectupoBanue (TCk):

Bbibepume 00uH NpasuibHbIll 6APUAHM U HAXCMUMe KHONKY «/laneex»
CBeTOoBO} MOTOK CBeTH/ILHUKOB 0T TOUEYHBIX HCTOUHUKOB PacCUYUTHIBaeTcs 1o opmy.ie:

1000-Ey; -K
o _ 1000-Ey - K

. Mo e
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Ey-S-Ky5-Z
o - ~H 3

N'Tlo.y
_E,-K;-H,
ﬂ'zei

®=1000-Ey -K3- Y e;

D

Ko3¢unueHT ucno/ib30BaHUsA CBETOBOI0 MOTOKAa 0CBETHUTE/ILHOM YCTAHOBKH MOKA3bIBaeT:
+/I0/TF0 CBETOBOT'O MIOTOKA OCBETUTE/ILHOU YCTaHOBKH, UCTIOb3yeMol Ha paboueli oBepXHOCTH
JIOJIF0 CBETOBOTO MOTOKA OCBETUTE/IbHOM YCTaHOBKH, OTPayKEHHOM OT paboueil MOBEPXHOCTH
JIOJTF0 CBETOBOTO TIOTOKA JIaMIT, TIOTJIOIIIeHHOW CBEeTHU/IbHUKAMU

KO3(DpUIMeHT 10J/Ie3HOTO /1eliCTBUSI CBETU/TbHUKOB

ToueuHbIl MeTOJ, pacueTa 0CBeTUTEe/IbHBIX YCTAHOBOK IIPUMEHAETCA:
TMPU pacueTe OCBEIIeHHOCTU BePTUKaIbHBIX TOBEPXHOCTEN

TIpU pacyeTe OCBELeHHOCTH TOPU30HTA/IbHBIX [TOBEPXHOCTEN

TIpY pacyeTe OTKPBITHIX IPOCTPAHCTB

TpY pacueTe TOMellleHui Tumna "reHasna"

+BCe [epeuncieHHoe

Ykaxure K03¢(puIjueHT My/IbCaljid CBeTOBOI'0 NOTOKA:

KH _ (ijxq;q)min
TS CP
KH _ (Dmax _q)min
+ (Drnax +(Dmin
KH _ CI)ma)&)_q)min
CP
KH _ CI)mzaxc;)'q)min
S CP

CBeTo0BOI1 MOTOK CBeTU/ILHHKA MeT0/[0M K03(¢uiieHTa NCII0/Tb30BaHUS BEIYMC/IAETCHA 110
¢opmy.ie:
E, K, -H
a3 P
D =

ﬂ'zei
1000-E - K
O = H 83
H'Zei
Ey-S-K3-Z
©-—H 3
+ N'no.y
®=1000-Ey -K3- ) e;

Ko3¢¢uiueHT HepaBHOMEPHOCTH — 3TO:

E

Z — max

E

+ cp
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Z — max
Emin
Emax + Emin
[=—"—""
2
7=2Ecp

Pacuet ceueHHsI MPOBOJOB HA MHHMMYM NPOBOJAHUKOBOI'0 MaTepHa’/ia MPOU3BOJAUTCA 10
¢opmyie:
2M;

1

"~ C-AU
M
g z [P
+ C-AU
g_Pt
R
S=L-) P,
Pacuet ceueHus MMPOBOJAOB I10 MOTEPE HANPAXKECHUA ITPOU3BOJAUTCHA 110 (l)opMyne:
M;
+ C-AU
_ > Mpp
C-AU
g_Pt
R
S=L-) P,

Y penpHasi MOIHOCTH OCBETHUTE/IHLHOM YCTAHOBKY MPe/CTaBJ/IsseT CO00H OTHOLIeHHe 001eH
yYCTaHOB/IEHHOH MOIJHOCTH CBeTH/IbHUKOB H:

MOIITHOCTH BBIOPAHHOM JIAMITBI

Ko3(duimeHTa 3araca

+IJI0Iai OCBEIaeMOIo IIOMeLLeHUs]

Cpe/iHero pacCTOSIHUSI MeX/ly CBeTHU/IbHUKaMU

CeueHne MPOBO/IOB M Kabesiell onpeje/seTcs:

10 TOKY Harpy3kKu

I10 TIOTEePSIM HarpsDKeHUs

10 MUHUMAa/ILHOMY Pacxo/ly MPpOBOJHUKOBOIO MaTepuasa
110 MeXaHUYeCKOM TPOYHOCTHU MPOBO/I0B

+I10 BCEMY I€PEUHC/IEHHOMY

I'OCT 13109 ponyckaer norepy HalpsyKeHUs B 0CBETUTE/ILHBIX CeTAX IPOU3BOACTBEHHBIX
NoMeIrieHHil ¥ 001eCTBeHHBIX 3/JaHuil /10:

10 %

2,5%

7,5 %

+4 %

25



B kaka0i ogHoda3Ho¥ rpyiime He J0/DKHO ObITH JIaMIT HAKa/IHBAHUA, PO3€TOK M JIaMII
BBICOKOTI0 /JaB/IeHHsA 0oJiee:

15

40

+20

25

JlonycTUMBIN TOK NIPOBO/a — 3TO:

TOK, TIPU KOTOPOM MPOBO/], HUKOT/Ia He TeperopuT

+HanbO/IBINI TOK, TIPU JI/TUTE/THHOM IMPOX0XK/I€HUM KOTOPOT'O He HAapYIIaeTCsl U30/ISIIUs
HauOO/BIINN TOK, P KOTOPOM He HapyIlaeTcsl U30JIALHs

ONTHUMaJIbHBIN JIATE/IbHBIN TOK

HoMuHa/NbHBIA TOK NpPeAoXpPaHUTe/Is — 3TO:

TOK, KOTOPBIM [pe/J0XPaHUTe b BbIJePXKUT

+HanOOMBIINI TOK, TTPY JI/TUTEIEHOM ITPOXOXKIAEHUH KOTOPOTO TIPeIoXpaHUTelb HU MeXaHWYeCKH, HU
TepMUYeCKH He pa3pyllaeTcs

TOK, IIPA KOTOPOM Tpe/J0XpPaHUTe b He NTeperopur

ABTOMaTH4YeCcKHUe BBIK/II0UYaTe /M 3alyIal0T 0CBeTUTe/IbHbIe CeTH OT:
+ TOKOB KOPOTKOI'O 3aMbIKaHUSsI

TOKOBBIX ITeperpy30kK

MeXaHNYeCKHX MOBPeX/eHU!

CHVWKEHUSI HalpsDKeHUs

YMeHbIIIeHUs YaCTOThI

Bbibepume HecKo/1bKO NpasuwibHbIX 6APUAHIMO8 0OMeema u Haxcmume KHONKy «/anee»

MeTtoj k03¢ ¢uLeHTa HCII0/IH30BaHUSA CBETOBOr0 MOTOKA He/Ib3sl MPUMEHSTD /Jisl pacyera:
+10Kanu3oBaHHOTO ocBelljeHus (50%)

PaBHOMEPHOI'O OCBeLeHHUs

+0oCBell|eHUs] HaKJIOHHBIX Ty1ockocTel (50%)

JIe>)KyPHOTO OCBeLL|eHUs

aBapUITHOTO OCBeIleHUsT

KOMOWHUPOBAHHOTO OCBEIIeHUsI

Bupabl ocBerenus:

+pabouee, e)KypHOe, TeXHOJIOTHYEeCKOe, 0XPAHHOe, 3BaKyal[MOHHOe, aBapuitHoe (33%)
+pabouee, nexxypHoe (33%)

+0XpaHHOe, 3BaKyalioHHoe (33%)

o011iee, MeCTHOE, JIOKATM30BAaHHOE

OCHOBHBIMH BH/IaMH OCBeILeHHsI /I/Ifl CO3/JaHUsl HOPMA/IbHBIX YC/IOBHI BU/IeHUSA B MIOMeEIeHUAX
AIBJISIFOTCA:

+pabouee (33%)

+nexypHoe (33%)

apXUTEKTypHOe

+aBapuiiHoe (33%)

Ha crajum npoeKTHPOBaHUSA CBeTH/IHHUKHU 00BIYHO PacIo/IarawT:
Ha CTeHax

+110 BepiMHaM KBajzipaTta (33%)

+110 BepiHaM pomba (33%)
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Ha IOTOJIKe
+110 BeplLIMHaM MPSIMOYTO/IbHBIX 1oJ1eH (33%)

Kakue pacuenurte/ny yCTaHAB/IMBAOT B aBTOMAaTUYeCKHUX BBIK/THOUATe/ISIX?
+TerioBsle (33%)

WH/YKIMOHHBIE

+3n1ekTpomMaruuTHbie (33%)

+KombuHUpOoBaHHbIe (33%)

3/IeKTPOCTaTUUeCKHe

XapakTepHbiii K03¢PHUIUEeHT CeTH 3aBUCHT:
+0T cucTemMbl HanpsbkeHus (25%)

+0T pozia Toka (25%)

+0T KOM4JecTBa NpoBOZOB (25%)

+0T MaTepuasia NpoBoJHUKa (25%)

OT MOMEHTa Harpy3Ku

OT NOTepU HarpsHKeHUs!

OT 4yero 3aBHCHT /JONyCTUMbIN TOK NPoOBoAaA?
+0T Kacca usossaiuu (20%)

+0T KonmuecTBa MpoBoioB (20%)

+0T crnocoba rpoksazaku (20%)

OT BCEro repeuyrc/ieHHOTO

+0T maTepuasna rposoga (20%)

+0T ceueHus npoBoza (20%)

Bonipocsl /11 3a1{UTHI J1abopaTopHbBIX pabdoT (ompoc) nmo Teme:

JIaGoparopHasi pa6ora «Pacyer MOIIHOCTH OCBETHTE/IbHON YCTAaHOBKH TOUEUHBIM MeETO/OM,
MeT0/10M K03()pUI[HeHTa MCII0/Ib30BaHUA U YAeIbHON MOIHOCTH»

PN AN

10.
11.
12.
13.
14.
15.

Ha3zoBuTe NopsiZioK MPOeKTUPOBaHUSI OCBETUTE/IbHBIX YCTAaHOBOK.

[TepeuncivTe BU/bI OCBEILIEHUSI.

Kak BbIOpaTh UCTOYHUK CBETA?

[Mopsiiok BbIOOpa CBETU/ILHUKOB.

Kak oripesieMTh KOJTMUECTBO CBETU/ILHUKOB B TIOMEI[eHUU?

Kak ornpezienTh MOIHOCTh CBETU/IbHUKA TOUEYHBIM METOJOM OT TOYEYHOT'0 UCTOUYHHKA?
UTo Takoe yC/lI0BHas OCBeLLleHHOCTh?

Kak onpesienTh MOIIIHOCTh UCTOYHMKA CBeTa IIPU pacueTe TOYEUHbIM MeTOZ0M OT JTMHEMHbIX
HWCTOYHUKOB?

UTo Takoe yC/I0BHasi OTHOCUTE/IbHAsI OCBELeHHOCTh?

[MTopsiiok pacyeTa OCBETUTENBbHOM YCTAaHOBKY MeTO/[0M KO3(pHLIMeHTa UCI0/Ib30BaHusI.
®u3nueckuii CMbIC/ KO3 uIiMeHTa NCIoIb30BaHus.

Kak paccuutaTh OCBETUTEbHYHO YCTaHOBKY METO/IOM Yy/1e/IbHOM MOLI{HOCTH?

[Topsii0K KOMIIOHOBKH OCBETUTE/TbHOW CeTH.

Kak BpIOpaTh MapKy NpoBo/ia U CrIoco0 TIPOKJIaAKUA?

[TepeuncivTe METOAbI pacueTa ceueHus IPOBO/IOB.
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JTabopaTopHas pabora «KoMnoHOBKa M pacueT oCBeTUTe/IbHOU ceTH. BbIGop 1 pacuer
3alMTHOM anmnaparypbi»

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

Ta6smmia 6 — Kpurepum oneHku copMHPOBAHHOCTH KOMIIETeHI{HI

Kak BBIMOMHUTE pacueT ceyeHusl MPOBOJOB HA MUHMMYM IIPOBO/JHUKOBOI'O MaTtepyrarna?
Kaxk BBINOMHUTE pacyeT ceyeHHsl IPOBOJOB IO NTOTepe HarpshKeHUs1?
YTo yunThIBaeT XapaKTepHbIM KO3 ULIMEHT CeTH?

Yro Takoe NpHUBeJjeHHbII MOMEHT?
UTo Takoe JOMYCTUMBIN TOK TTPOBOJA?
Kaxk BbIOpaTh npeioXpaHUTeNb?

Kak BpIOpaTh yCTAaHOBKY aBTOMaTHUECKOTO BBIK/TIOUATe IsT?
TpeboBaHus, pebsBseMble K YIIPaB/IeHHI0 OCBETUTE/IbHBIMU yCTaHOBKaMHU.
[Tepeuncaure criocoObl yIIpaBIeHUs] OCBETUTETbHBIMU YCTaHOBKAMH.
[TopsiloK KOMITOHOBKY OCBETUTE/IbHOW CeTH.

Kak BpIOpaTh MapKy NpoBO/ia U CrI0CO0 TIPOKJIaAKUA?

[TepeuriciTe MeTO/bI pacueTa ceueHusi IPOBO/OB.

Kop v HauMeHOBaHMe
VHJIMKaTopa
JOCTH)KEeHUS

KOMITeTeHLIUM (YacTh

KOMIIETeHL1M)

Kputepun orienrBanusi cOpMHUPOBaHHOCTU KOMIIETEHLIUU

(4acTy KOMMeTeHIMH)

Ha 6a30BOM ypOBHe

Ha TTOBLIIIIEHHOM YDPOBHE

COOTBETCTBYET OIleHKe
«y[IOBJIETBOPUTETHHO»
50-64% ot
MaKCHMaJIbHOTO Oasiia

COOTBETCTBYET OIjeHKe
«XOpOoMIo»
65-85% ot

MaKCHMasbHOro Oasia

COOTBETCTBYET OIljeHKe
«OT/TMYHO»
86-100% ot

MaKCUMa/IbHOro Oasia

N-2nkoc-2 Haxogur u
aHa/U3upyeT
vH(MOpMaLIUIO JI71sT
pelleHust
TOCTaB/I€HHOM 3aJjauu
NI-3riKoc-2 Yicionb3yet
COBPEMEHHbIE MEeTO/bI
MOHTa’Ka, HajlaIKu
MalIVH U YCTaHOBOK,
Mo/ epKaHusl Pe)KUMOB
paboTHI
3/1eKTPU(HULIMPOBAHHBIX
u
aBTOMAaTHU3UPOBaHHBIX
TEeXHOJIOTUUEeCKUX
TIPOLIeCCOB

CrygeHT Ha 6a30BOM
yYPOBHe BJajieeT
MaTepHuasoM I0 TeMe;
JIEMOHCTPUPYeT 3HaHHue
pacyeTa MOIIIHOCTU
OCBETUTEeTbHOU
YCTaHOBKU TOUEUHBIM
METOZIOM, MeTO/JOM
ko3 duiivieHTa
WCTIOTb30BaHUs U
METO/IOM YZeJIbHOU
MOIITHOCTH;

MO’KeT HaXO/IUThb U
aHa/TM3UPOBaTh
vH(bOopMaLMIo J/1s
pelLieHus
TOCTaB/IEHHOM 3a/lauM;
3HaeT COBpeMeHHbIe
MeTO/Ibl MOHTAa’a,
HaJlaZIki MalllvH 1

CTyZeHT Ha XopoleM
YPOBHe BrajieeT
rH(opMarlueli o
criocobax pacyeta
MOLHOCTH
OCBETUTEeTbHOU
YCTaHOBKM TOUEYHBIM
MeTOZI0M, MeTOZJ0M
Ko3(duririeHTa
WCTI0/Ib30BaHUs U
MEeTOZOM yZe/IbHOU
MOLHOCTH;
CaMOCTOSITEeJIbHO
HaXOJUT U aHa/IU3upyeT
rH(bOopMaLUIo J/1s
pellieHNs] TOCTaBIeHHOU
3a/ja4ui; B OCHOBHOM,
criocobeH UCIO/b30BaTh
COBpeMeHHbIe MeTO/Ibl
MOHTa’)Ka, Hajla/IKu

CTyzeHT npyuHUMaeT
aKTHMBHOE y4acTue B
XO0/ie TIpOBe/leHus
3aHATUS;

obsazaeT riry6o0KUMu
3HaHUSIMU O CII0Co6ax
pacueTa MOLIHOCTH
OCBETUTEeTbHOU
YCTaHOBKM TOUEYHBIM
METO/I0OM, METO/|OM
Ko3(duririeHTa
VICTI0/Ib30BaHus U
METO/IOM YZeJIbHON
MOLL{HOCTH; HaXOUT U
BEepPHO aHa/U3upyeT
vH(OopMaL1Io /151
pellleHUs TOCTaBIeHHOU
3ajlaum; CriocobeH
WCIO/Ib30BaTh
COBpEMEHHbIE METO/IbI

yCTaHOBOK, MalllMH U yCTaHOBOK, MOHTa’)Ka, HajlaJIKu
TIO/Ilep>KaHusT PeXXMMOB | TTO/I/lepKaHusl Pe)KUMOB | MallliH U YCTaHOBOK,
paboThI paboTbI noJiJiep>KaHusi peXKMMOB
3/1eKTPUPULIMPOBAHHBIX | 37IeKTPUDHUIIMPOBAHHBIX | pabOTHI

u Y aBTOMaTU3UPOBAHHBIX | 3/1eKTPUDULIMPOBAHHBIX
aBTOMAaTU3UPOBAHHBIX | TEXHOTOTUYECKUX Y aBTOMAaTH3UPOBAHHBIX
TeXHOJIOTUYeCKHUX TIPOL|eCCOB TeXHOJIOTUYeCKUX
TIPOLIECCOB TIPOLIECCOB
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2 OHEHMBAHUE ITMCbMEHHBIX PABOT CTYJEHTOB,
PEI'JIAMEHTHUPYEMbIX YYEBHBIM IIVTAHOM

KypcoBas paborta «IIpoekTHpOBaHue OCBeTUTE/TbHOH YCTaHOBKH
Ce/IbCKOXO035IMICTBEHHOI'0 IIOMeILieHUs».

TuroBast KypcoBasi paboTa, BBIITO/IHSETCS 10 BapHAHTaM B COOTBETCTBHUU C METOAUYECKUMHU
yKasaHUsMU. 3a/laHue UHIUBHUAyalbHOe JJIsi KaXKJoro CTyJeHTa. Beibop BapuaHTa MPOU3BOJUTCS TI0
mmdpy (TocieaHel U npenocaeHel 1udpam CTyZieHueckoro ouera).

Koauuecmeo eapuanmog — 50.

Bonipocsl J1s1 3a1UTHI KYPCOBO# padoThbI:

PN AN

9.

10.
11.

12

24

Ha3zoBuTe nopsiiok NpOeKTUPOBaHUSI OCBETUTE/bHBIX YCTaHOBOK.

[MepeuricuTe BUbI OCBEILIEHUS.

Kak BpIOpaTh MCTOUHMK CBeTa?

[Topsiok BbIOOpa CBETH/ILHUKOB.

Kak onpezenuTh KOIM4eCTBO CBETU/ILHUKOB B ITOMEI|eHHH ?

Kak ompesenuTb MOILHOCTh CBETH/IbHUKA TOUEUHBIM METO/[OM OT TOUEUHOT'0 UCTOYHUKA?
YTo Takoe yC/lI0BHas OCBeLeHHOCTh?

Kak ompesenuTb MOILIHOCTh NCTOYHHMKA CBETA MPU pacueTe TOUEUHbIM METOZIOM OT
JIMHENHBIX UCTOUHUKOB?

YTo Takoe yC/IOBHAsi OTHOCHTEJIbHASI OCBEIlleHHOCTh?

[TopsiioK pacyeTa OCBETUTENbHON YCTaHOBKH MeTO/I0M KO3(ULeHTa UCI0/Ib30BaHMUS.
®u3nuecKuii CMbICT KO3(huijeHTa UCo/ib30BaHUsl.

. Kak paccunTaTth OCBETUTE/IbHYIO YCTAHOBKY METOZOM Y/ €IbHOU MOLHOCTU?
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

[Topsij0K KOMIIOHOBKH OCBETUTE/TbHOW CeTH.

Kak BrIOpaTh MapKy IpoBo/ia ¥ CIIOCO0 MPOKIAaZKH?

Kak BbibpaTb MapKy MpoBOZa U Crioco0 MpOK/IafKu?

[TepeuncnuTe MeTO/bI pacueTa ceueHus IPOBO/IOB.

Kak BBINOMHUTE pacueT ceueHUst MPOBOJIOB HA MUHUMYM MPOBO/IHMKOBOI'O MaTepuana?
Kak BBINOMHUTE pacyeT ceueHust IIPOBO/IOB 10 MOTepe HalpsDKeHUs?
UTo yuuThIBaeT XapaKTepHbIM KO3 dHULIMEeHT ceTh?

UTo Takoe NpUBe/leHHbI MOMEHT?

UTo Takoe JOMyCTUMbIM TOK MPOBOJa?

Kak BrIOpaTh npeioXpaHuTesb?

Kak BbIOpaTh yCTaHOBKY aBTOMaTHUeCKOT'0 BBIK/TFOUATeIs ?

. Tpe6OBaHI/IH, npeabAB/IA€MbIe K YIIDAB/JI€HWIO OCBETUTE/IbHBIMH YCTAHOBKAMM
25.

Hepe‘-II/ICJII/ITe C1rIoco0bI yIipaBJ/IeHUA OCBETHUTE/IBHBIMH YCTaHOBKdMH

Tabuna 7 — @opMupyemMblie KOMIETeHIIMH (WM UX YaCTH)

OrnieHOYHBIE
Kop 1 HaumeHOBaHue Kop v HauMeHOBaHMe WHIWKATOpa AOCT)KEHUS MATEDHATLL I
KOMITeTEeHLIUU KOMITEeTeHLIUU (YaCTH KOMIETEeHLIUN) P
CpefiCcTBa
N -2nkoc-» HaxoguT v aHanmu3upyeT
ITKoc-2. Ciocobex A A by N
HMH(OPMaLIUIO 7151 pellieHUsl TOCTaBIeHHOM
OCYLL[eCTBJ/ISITh TJTAaHUPOBaHUE
3a/jauu [TpoBepka
Y KOHTPOJIb J1eSITe/IbHOCTH T10
N -3nkoc-2 Icnonb3yeT coBpeMeHHbIe MeToAbl | cozpepykanust KP
TeXHUUECKOMY 00CTy>KHBaHHIO
MOHTa)Ka, Ha/jla/IKi MallliH U YCTaHOBOK, 3ammra KP
Y peMOHTY 060py/10BaHUsI
. TO/IZIep>KaHuUsT PEXXUMOB pabOThI (cobecenoBanue)
MOZCTAHLUM 3JIEKTPUUECKUX
cereit 3/1eKTpU(ULIMPOBAHHBIX ¥ aBTOMaTH3UPOBaHHBIX
TEeXHOJIOTUUEeCKUX MPOLIeCCOB
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Ta6smmia 8 — Kpurepum o1jeHKH KypcoBoi paboThbl

ITokasarenu KosnyectBo 6asioB
MHHHMaJIbHOE | MakKCUMaJbHOe

CobJtroieHuie rpaduka BeinoaHeHUs: KP 30 55
CopeprkaHue U MPUCYTCTBUE 37IEMEHTOB HaYUHBIX UCCIe0BaHUM B 5 10
KP
3anura KP 10 25
AKTUBHOCTb TpH BbiNoHeHHU KP vy npu ny6muHoM 3aiure 5 10
Jpyrux KP
Nroro: 50 100

OtleHKa C)OPMHUPOBAHHOCTH KOMIIETEHI[MM TIPY BBITIOJTHEHWW W 3allliTe KypCOBOM DPabOTHI
ocytiecTBiisieTcs: o 6so0kam: «CogfepKaHue YW TIPUCYTCTBHE 37IeMEHTOB HAy4HBIX MCCIeZOBaHUN B

KP» u «3awmura KP».

Taomuna 9 — Kpurepuu oneHKH chopMHPOBaHHOCTH KOMIIETEHIHH M0 KYPCOBO# pabdoTe

Kopg u Kputepuu orjeHrBaHus chOPMUPOBAHHOCTH KOMIIETEHIIAN
HauMeHOBaHUe (4acTH KOMITETEHIIUH )
WHAWKaTOpa Ha 0a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHE
JTIOCTYDKEHHS COOTBETCTBYET OIL[eHKe COOTBETCTBYET OL[€HKE COOTBETCTBYET OL[€HKE
KOMIIETEHITUH «y/IOBJIETBOPUTETHHO» «XOPOIIIO» COT/IMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHITUH ) MaKCHMaJ/IbHOro Oasiia MaKCUMaJIbHOro Oasia MaKCUMaJIbHOro Oasia
N -21koc-2 CTy/leHT He COBCEM CTy/leHT BBITTOTHUJ PaboTa BbIO/IHEHA U
Haxoaut u TBEP/IO B/IaJieeT paboTy B CPOK, OCBOMT 3allf{IleHa o0 OKOHUaHHUs
aHaJTU3UpyeT MaTepHuaioM, TIpr METO/IbI 0003HauEHHOT'O CPOKa;
uHbopMalyio s | 3auute KP fgonyckaeT | mMpoeKTHPOBaHUS CTYJIeHT MOKa3bIBaeT
peIeHust HMCKa)KeHUsI JIOTUUeCKOM | OCBeTUTE/ILHOM ry1yb0Koe | MoJTHOoe
T10CTaBJ/ICHHOMH T10C/IeI0BaTe/IbHOCTH, yCTaHOBKH 3HaHue U [MIoOHUMaHUe
3a/1aun HETOUHYO CeJIbCKOXO035IHCTBEHHOT'0 | BCETO TTPOrPaMMHOTO
W I-3riKoc-2 apryMeHTal[’io TIOMeLLIeHNs; [IpY 3alljuTe | MaTepuasa; OCBOUII
Vcnonb3yet TeOpeTHUUeCKUX KP 1o cy1jecTBy METO/TbI TIPOEKTUPOBAHUS
COBpEMEeHHbIe TI0JIOXKEHHUH, OTBeuaeT Ha OCBETHUTE/TbHOW YCTaHOBKH
MEeTO/Ibl MOHTa)Ka, | pa3paboTan TIOCTaB/IEHHBIE BOTIPOCHI, | CEJTbCKOXO3SMCTBEHHOTO
Ha/laJK1 MaIllMH U | OCBETUTE/IbHYIO C HeOOJIbIIINMU TIOMEII[eHUS; MOYKET
yCTaHOBOK, YCTaHOBKY /151 TIOTPEITHOCTSIMU CaMOCTOATE/ILHO U
TIO/I/IeP>KaHus CeJIbCKOXO03STHCTBEHHOT | TIPUBOJUT apryMeHTHPOBAHHO
PE>KMMOB pabOTHI | O TIOMEILeHUSsT; (hopMyTMPOBKH OCYIIIeCTBJISITh aHAJIN3,
3/IEKTPUPUIIMPOBA | MOXKET HaXOAWUTb U OTipe/ie/IeHUH, B OTBeTaX | 000OIIEeHUsS U BBIBOZBI 10
HHBIX U aHa/IM3UPOBaTh JIOTTyCKaeT HeOOobIIMe BBITIOJTHEHHOM pabore;
AaBTOMAaTU3UPOBAaH | MH(MOPMALIUIO /ISt npoberbl, He HaXO/IUT U BEPHO
HBIX pelteHust HCKayKaroIIue X aHa/TU3UPYyeT
TEeXHOJIOTMUeCKUX | TIOCTaBJIeHHOMU 33/lauM; | COZiep>KaHUs; B uHGbOpMaLHIO JJ1s
TIPOI[ECCOB 3HaeT COBPEMEHHbIe OCHOBHOM, CII0COOeH peIlleHus TIOCTaB/IeHHON

METO/bI MOHTAa>XXd,
Ha/laJIKHU MalllMH 1

3a/iauu; criocobeH
HCII0/Ib30BATh

HCII0/Ib30BdTh
COBpeMEHHbIE MeTO/bL

yCTaHOBOK, MOHTa’Ka, Ha/laZIKu COBpeMeHHbIe MeTO/IbI
To/Iiep>KaHust MallIiH U yCTaHOBOK, MOHTa)ka, Ha/Ia/IK1 MallliH
PEKUMOB PabOTHI MO/I/IepP’KaHusl PEKUMOB | U YCTaHOBOK,
3/1eKTpUUIIUPOBaHHBI | pabOThI TIO/I/IeP>KaHusl PEKUMOB
XU 3/1eKTPUPULIMPOBAaHHBIX | pabOThI
aBTOMATHM3UPOBAaHHBIX | U aBTOMATU3UPOBAHHBIX | 3/IEKTPUPUIIMPOBAHHBIX U
TeXHOJIOTUUeCKUX TeXHOJIOTUUeCKUX aBTOMaTU3UPOBAHHBIX
TIPOLIECCOB TIPOLIECCOB TeXHOJIOTUYeCKUX
TIPOLIECCOB
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ba3oBbiii  ypoBeHb  C()OPDMHPOBAHHOCTM  KOMIIETEHLIUH, COOTBETCTBYIOLLMM  OLIEHKE
«YZIOBJIETBOPUTEIBHO», CUMTAETCS] JOCTUTHYTBIM, €C/M CTYJEHT IO UTOraM MOJATOTOBKH Y 3alllAThI
KypcoBoii paboTel HabupaeT ot 50 10 64 6GansioB, MOBBIIIEHHBI YPOBEHb CUHUTAETCSI JOCTUTHYTHIM,
ecsii CTyZleHT Habupaer oT 65 zo 100 6GansioB, TIpHU 3TOM OLIEHKE «XOPOIIO» COOTBETCTBYeT 65-85
0as110B, OLIEHKe «OTIMYHO» 86-100 6annoB..

3 OIIPEJE/IEHUE PE3YJ/IbTATA
IMPOMEXYTOYHOM ATTECTAIITUU

CDOPMEI HpOME)KyTO‘-IHOﬁ dTTeCTaljyH 110 JUCLUIVIMHE 3K3dMEH.

ITKoc-2. CrniocoGeH OCyIIeCTB/IATh IUIAHUPOBaHHe H KOHTPOJIb /[IeATe/JIbLHOCTH 110
TEXHHYeCKOMY 00C/Ty)KMBaHHIO M PEMOHTY 000py/10BaHHA MO/CTAHIUHN 3/IEKTPHYECKHX CeTew.

3a/jaHus 3aKpBITOr0 TUIIA

Bbibepume 00uH npasuibHbIll 8apuaHm omeema

1) ABTOoMaTH4YeCcKHe BbIK/II0UaTe /M 3alUIIal0T 0CBeTUTe/IbHbIe CeTH OT:
+ TOKOB KOPOTKOI'O 3aMbIKaHHS

TOKOBBIX ITEePErpy30K

MeXaHWYeCKHUX MOBPEXX/eHU!

CHIDKEHUS HallpsDKeHUs

YMEHBIIIeHUS YaCTOThI

2) lonyCcTUMBIN TOK MPOBOJA — 3TO:

TOK, TIPU KOTOPOM MPOBOJ], HUKOT/Ia He TeperopuT

+HanbO/IBINI TOK, TIPU I/TUTE/THBHOM IMPOX0XK/I€HUM KOTOPOT'O He HAapYIIaeTCs U30/ISIIUs
HauOO/BIINN TOK, P KOTOPOM He HapyllaeTcsl U30JIALs

ONTHMaJIbHBIN IJIATE/IbHBIN TOK

3ajjaHusA OTKPBITOr0 THIIA

JlonoaHume

3) OcHoBHOM 3ajiauell 3KCIUTyaTallUd OCBETUTE/JbHOH YCTAHOBKHU SfIBJISIETCS TMOJAJAepKaHHe
3anpoeKTHPOBAHHBIX YCTAaHOBKH Ha NMPOTSHKeHUH BCero BpeMeHH ee padoThlI.
IIpasunbHbili omgem: TTapaMeTpOB.

4) OCHOBHBIMH padOTaMH MPH 00C/TY)KMBAHHU OCBETUTE/IbHBIX YCTAHOBOK SIB/IAIOTCS 3aMeHa
HCTOYHHUKOB CBETa M OCBETHUTE/IbHBIX MPUOOPOB.

IMpasunbHbili omgem: YUCTKaA.

5) IlpuGopwbl ympaB/jeHHs, a TakKXe IIUTKH, €C/IM C HHUX TPOU3BOAMTCA YyNpPaBJ/IeHHe
OCBellleHHeM, pa3MelialTCs TaK, UYTO0bI C MeCTa MX YCTAaHOBKHM ObUTH BH/JHBI yIpaBJ/isieMble

Hpaewlebuj omeem. ceemu/ibHUKU.

6) IIpu pacuére NMMHUI YUUTHIBAeTCA 0/JHOBPeMeHHasi Harpy3Ka Ha Bce CBeTH/IbHUKH, TO eCTh
pacuéTHas HarpyskKa /|0/DKHa ObITh paBHa .

IIpasunbHblli omeem: ycmaHo8/1eHHOU.

7) HomuHa/bHBIE TOKH dlIlIdapPpdTOB 3aIllMTHI [JO/DKHbBI OBITH He PACYe€THBIX TOKOB
3allIUIIldeMBbBIX YUdCTKOB C€TH U HE€ OTK/IIOUYATh YCTAHOBKY NPHU BK/INYE€HUH JIAMII.
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Hpaewleblﬁ omeem. MeHblle.

Jatime pa3zeepHymbili omeem Ha 80npoc

8) B uém 3aK/II0YaeTCs pacyéT 3/1eKTPUYECKHUX 0CBeTHTe/IbHBIX ceTen?

IIpasunbHblli omeem. PacuéT 3/1eKTpUYeCKUX OCBETUTEbHBIX CeTell 3aK/IouaeTcsi B ONpejereHuU
CeueHHUs] TIPOBOZIOB M KaOesei, Mpyd KOTOPHIX paboumii TOK He BbI3bIBAeT IeperpeBa IPOBOJOB,
obecrieunBaroTcsi TpeOyeMble YPOBHM HampsDKeHMsl Ha JlaMrax M J0oCTaTo4yHasi MexaHudecKast
IIPOYHOCT.

9) Uto Takoe AIUTEe/IBHO JONYCTUMBbIN TOK?

IIpasunbHbili omeem. ITO HaUOOJBIIUI TOK, He BBI3BIBAIOIIININ IeperpeBa MPOBO/IOB JaHHOW MapKu U
TpU  OMpeJie/IEHHbIX YC/IOBUSIX TIPOK/IAJKW, (aKTUUeCKu OripefiesisieTcss K/IacCoM HW30/SLUU U
YCJIOBUSIMU TeTljiorepeiauu.

OKoHuaTe/bHbIe pe3y/bTaThl 00yueHus: ((hOPMHUpPOBaHWS KOMITIETEHIIUH) OIPeIessOTCS
TIOCPe/ICTBOM TepeBojia 0a/ioB, HaOpaHHBIX CTYZEHTOM B TIPOL[ECCEe OCBOEHUs JUCLIUATIIMHBI, B
OL[eHKH:

— 6a30BbIii  ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH CUMTAeTCsl [JOCTUTHYTBIM, eC/Id
pe3yJbTaT 00yUYeHHs] COOTBETCTBYET OL[eHKe «Y/I0B/IeTBOpUTeTbHO» (50-64 peliTHHIOBBIX 0a/I/IoB);

— TMOBBIIIEHHBIM ypOBeHb CHOPMUPOBAHHOCTA KOMITETEHI[UA CUMTAETCS [JOCTUTHYTHIM, eC/Td
pe3y/bTaT 00yueHHs] COOTBETCTBYET OL[eHKaM «XOpOoIo» (65-85 pelTHHIOBbIX OA//IOB) U «OTIHUHO»
(86-100 pelTHHTOBBIX OaIoB).

4 TIOPAZIOK ITPOBEIEHMA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAIIUA

dopma MpOMEeXXyTOUHOW aTTeCcTar[uy 0 JUCLIATUTIHE SK3AMEH.

@OH/T OLIEHOYHBIX CPEeACTB /[Jid TIPOBeJleHWs TMOBTOPHOM TIPOMEXYTOUHOM —aTTecTalyd
(hopMHpyeTCsl U3 UKMC/la OLIEHOYHBIX CPEJICTB 110 TeMaM, KOTOpble He OCBOEHbI CTYZE€HTOM.

IlpumeuaHue:

[oroHUTebHbIE KOHTPOJIbHbIE WCTIBITaHUsI TIPOBOJSTCS /ISl CTY/IeHTOB, HabpaBilKux MeHee 50
0aoB (B cooTBeTCTBUM C «[T0/10)KEHMEM O MOJYJTbHO-PEHTHHIOBOM CUCTEME).

Ta6smma 10 — Kpurepuu oueHku c)opMHUPOBaHHOCTH KOMIIETEHIIUH 10 KYpPCcoBoi padoTe
Kpurepun onieHnBaHusi chOpMUPOBAaHHOCTH KOMIIETEHLINN

Ko/ 1 HaMeHOBaHMe UHJMKaTopa (4acTH KOMITeTEeHIUH)
JIOCTHYKEHHUST KOMITEeTeHITUH Ha 0a30BOM ypOBHe
(4acTy KOMITeTeHL|UH) COOTBETCTBYET OLIeHKe «y/I0B/IETBOPUTE/ILHO»
50-64% oT MaKCHMaJ/ILHOrO Oasia
N-21koc-» Haxogut v aHanu3upyeT CTyzieHT, OCHOBHOM, BJlaZjeeT MaTepuaioM, paCCuUmnTasl
I/IHCl)OpMaL[I/I}O [LIS1 peLLeHust OCBETUTE/IbHYIO YCTAaHOBKY [JId CeJIbCKOXO034AMCTBEHHOI'O
MOCTaB/IeHHOM 3a/1auK rioMelrieHust; 1ipu 3auurte KP fomyckaeT nCKa)kKeHUst

JIOTUYEeCKOH T0C/Ie/j0BaTeIbHOCTH, HETOUHYO
apryMeHTal[{I0 TeOPeTUYeCKUX I0JI0OKEHNUM, MOXKeT
HaxXO/IUTh U aHa/IM3UPOBaTh UH(OPMALUIO [/ pelleHNs
NIOCTaB/IeHHOM 3a/lauy; B OCHOBHOM, CII0CO6eH

N /I-3rikoc-2 VicTionb3yet
COBpeMeHHbIe MeTO/|bl MOHTaa,
Ha/laJIKi MAllIMH U YCTaHOBOK,

T0/}/IeP)KaHMsl PEXXMMOB PaboThI HCTI0/1b30BaTh COBpPeMEeHHbIe MeTO/Ibl MOHTaXKa, Ha/laJKu
9/1EKTPUPULMPOBAHHBIX U MallIMH ¥ YCTaHOBOK, TIOA/IeP>KaHHs PE)KMMOB PabOThI
aBTOMAaTH3UPOBAaHHBIX 3/1eKTPUUIIUPOBAHHBIX U ABTOMATH3UPOBAHHBIX
TEXHOJIOTHYECKHUX TTPOI[ECCOB TEeXHOJIOTUUECKUX TIPOI[eCCOB
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Ta6yma 11 — Kpurepuu oueHky c)oOpMHPOBAaHHOCTH KOMIIETEHIIUH - 9K3aMeH

Kputepuu onjeHuBaHus C(QOPMHUPOBAHHOCTU KOMITETEHL[MN
Kop v HaumeHOBaHMe puTep H (bopmup H
(4acTy KOMITETEeHLIUM)
VIHJMKaTOopa JOCTHKeHHs
Ha 6a30BOM ypOBHe
KOMIETeHL[UU
COOTBETCTBYeT OL|€HKE «Yy0B/IETBOPUTEbHO»
(4acTy KOMITeTeHI|UH) A
50-64% ot MakcumanbHoro bana
N[-2nkoc-2» Haxogur u CTyJeHT B/ajieeT MaTepPUAIOM TI0 AUCIUTUIMHE Ha 6a30BOM
aHaym3upyeT WHbOpMaLUIO Jjisi | ypOBHe; 00/1a/jlaeT OCHOBHBIMHU CBeJIeHUSIMUA O BOSHUKHOBEHHH,
pellleHUs MOCTaB/IeHHOW 3a/lauu PO/ U TIpUMeHeHU! WH(GPAKPACHOTO U3TyUueHUs], MeTo/1ax
N I-3nkoc-2 crionssyer pacueTa OCBeTUTe/IbHOW YCTaHOBKHU, 00s1aZiaeT MH(popMaryei
COBpPEMEHHbBIE METO/Ibl MOHTaKa, | 00 OCHOBHBIX TEOPHSIX U 3aKOHAX TETJIOBOTO U3/TyUeHUS; MOXKET
Hasla/IkKv MalllvH U YCTaHOBOK, HaxOJUThb U aHaU3UPOBaTh UH(POPMALUIO A1JIs1 PeLLeHUs
TO/IZIep>KaHusT PEXXUMOB pabOThl | MOCTaB/IEHHOM 3a/laui; B OCHOBHOM, CITIOCOOEH HCII0/1b30BaTh
3/1eKTPU(ULMPOBaHHBIX U COBpPeMeHHbIe MeTO/bl MOHTasKa, Ha/laIKu MalllMH U YCTaHOBOK,
aBTOMaTHU3UPOBAHHbBIX TIO/IZIeP>KaHuUsST PEXXUMOB pabOoThI 3/1eKTPUMUIIUPOBAHHBIX U
TEeXHOJIOTUYeCKUX MPOLeCCOB aBTOMaTM3UPOBAaHHbBIX TEXHOJIOTMYECKUX TIPOLIECCOB
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