Tema 3. CBeTOBOAHbIE CUCTEMBI. JIK — 6 YacoB, KomneTeHumn 1,2,3,4.

OfHOMOZOBbIE M  MHOIFOMOAOBble  CUCTEMbl.  B3aumopeiictBue  MoS.
HeHanpaBnaemble MOAbl. 3NEKTPOMarHUTHOE MOJe BHYTPU BOJIOKHA. 3aTyXaHue.
MogoBoe pacnpocTpaHeHue B BONOKHax. Aucnepcus mod. Mogosbi wym. Cxatue
MMMY/bCOB W CMEKTPa/IbHOE YMNI0THEHME. AHMU30TPOMHbIE BOSIOKOHHbIE CBETOBOAbI.

Moy nMpoBaHHble ONTUYECKIE BONHOBOABI (BO/IOKOHHbIE PeLLeTKy bparra).

Kypc unTaeTcs B pamkax paboyei nporpammbl MOBbILEHMS KBa/mMmKauum no
ancumnamHe  “TeopeTUYECKME OCHOBbI BOMIOKOHHOW W WHTErpasibHOM OnTUKK”
(onncaHne nporpaMMbl NPUBEAEHO HMXKe co CTp. 2). OnucaHune Kypca, npvBeaéHHOe

BbILLIE, HAXOANTCS B NyHKTe 4.3. nporpammbl (CTp. 9).
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1. Lenn v 3apaum o6pasoBaTe/ibHOM NporpamMmmbl

1.1. Llenb — noBbllWeHWe KBaMMKauum cneumrannctos [lepMCKoOiMn Hay4yHo-
MPOM3BOACTBEHHOW MPUOGOPOCTPOUTENIbHOM KOMMAaHUW,  y4acTByOWMX B npoekte K
«PocHaHOTexX» B 00M1acT¥ MPOM3BOACTBA FMPOCKOMOB HAa BOJIOKOHHbLIX CBETOBOAAX,
COXpaHSAWMX NoNsapmnsauno, ¥ co3gaHus MHHoOPMaLMOHHO-U3MePUTENbHBIX YCTPONCTB

Ha OCHOBE HaHOCTPYKTYPUPOBaHHbLIX CBETOBO/IOB.

1.2. Karteropusi o6yyaembixX: WHXEHepPbI-UCCef0BaTENMN, WHXKEHEPbI-TEXHOMONN,
VHXXEHEPbI-KOHCTPYKTOPbl M MHXKEHepbl-onepaTopbl ¢ 6a30BbIM 06pa3oBaHMEM MO
CNedytlolWMM  CneuuanbHOCTAM:  pagnodmsnka M 3NEKTPOHMKaA, (D13mnKa
KOHJEHCMPOBAHHOTO  COCTOSIHMS,  W3MEPUTE/IbHO-BbIYNC/IUTENbHbIE  KOMIJIEKCHI,

KabenbHas TeEXHWKa, KOMIMO3NLMOHHbIE MaTEPUa/bl.

1.3. INMpegMeToM N3yyeHnsa ANCUUNIVHBI ABMSAKOTCS CreaytoLLme 00beKTbl:
- ypaBHeHUss MakcBenfia B AU3NEKTPUYECKOW cpefe. ONEKTPO- U MarHMTO-ONTUYecKue
ahhekTbl. Mongapusawms BoSH;
- BOJIHOBOAHble cUCTEMbl. OfAHO- W MHOrOMOZOBbIE CUCTEMbI. AHU30TPOMHbIE
BO/IOKOHHbIE CBETOBOAbLI. MoAyMpOBaHHbIe ONTUYECKUE BOSTHOBOAPI;

- dKTBHbIE BOJ/IOKOHHbIE CBETOBO/bI. I'InaHapr|e N KaHa/IbHbl€ CBETOBO/bI.

1.4. MecTo AUCUMNNHBLI B NPO(ECCUOHANbHOM NOAr0TOBKE BbIMYCKHWKOB:
[aHHas AVCUMMAMHA SBNSETCA TEOPETMYECKOl, 6a30BO ANA pasNUYHbIX TPAaeKTOpWid
00y4yeHMsi. Ha ee OCHOBE MOCTPOEHO W3Y4YeHWe AMCUMMANHBI «KOHCTPYKUUM 1
TEXHONOTUM  BOMIOKOHHO-OMTUYECKUX 3MIEMEHTOB U CUCTEM» W MOCNEAYIOLMX

crneumanbHbIX AUCLANINH.

2. KBanudmkaumoHHble Tpe6oBaHMA K pe3ynbTaTam OCBOEHUSI COAepXKaHWs

ANCUMIN/INHDI



2.1.5a30Bble KOMMNeTeHUMN (3HaAHWUSA):

KomneTeHunn | No dopmMynmMpoBKa
. 3HaHMe OCHOBHbIX MOHATWIA, 3aKOHOB W Mofenent (U3nKu,
XUMUU N MEXaHVKW KBapLIEBOr 0 CTeK/a
basoBble 2 | 3HaHWe OCHOBHbIX NOHATNIA BO/IOKOHHOM ONTUKW.
3HaHWA _
3 3HaHMe CBOWCTB HaHOCTPYKTYPUPOBaHHbIX CBETOBOZOB,
(B3) (hM3MYECKNX U XMMUYECKNX CBONCTB HAHOMAaTEpWaioB
A 3HaHMe MPUHUMNOB reHepauun asepHOro  U3y4veHus,
OCHOBHbIX TWUMOB Na3epoB

B pe3ynbTaTe U3yUeHNs AUCLUMMINHBI 00yYaeMblid OMKeH

B Npefenax KoMneTeHUmm 1

MMETb Mpe/cTaBNeHNsi 0 COBPEMEHHbIX MOHATUAX, 3aKOHAX U MOAENSX (I3NKN,
XUMUW 1 MEXaHMKW KBapLIEBOT O CTEKNA;

3HaTb TEOPETMYECKME OCHOBbI (DU3NKM, XUMUM N MEXAHWKMN KBAPLIEBOTO CTEKNA;

- YMETb aHaNM3MpPoOBaTb CTPYKTYPHbIE U  (PYHKLMOHA/IbHbIE XapaKTepPUCTUKM

KBapLiEBOr0 CTEKNa;

BNafieTb MeTOAMKaMM pacyeTa M M3MepeHUs MapaMeTpoB (U3NKK, XUMUK W
MEXaHWKWN KBapLIEBOr 0 CTEK/A;

MMETb HaBbIKM MPUMEHEHUS Ha MNPaKTUKe MEeTOAOB pacyeTa MapameTpoB
KBapLiEBOr0 CTeKNa;
B Npefenax KoMneTeHUMm 2:

MMeTb NPeACTaB/IEHMS 0 COBPEMEHHbIX METOAX U YCTPOCTBAX BOSIOKOHHON U

MHTerpaanon ONTUKK, 00 O0AHOMOAOBbLIX N MHOIoMOA0BbIX aHU3O0TPOMHbLIX aKTUBHbIX



BO/IOKOHHbIX CBETOBOJAX, O MeTOAaX M3MepPEeHUsi NapamMeTPOB UHTErPasibHO-ONTUYECKUX
3/1EMEHTOB;
3HaTb TEOPETMYECKME OCHOBbI BOSIOKOHHOW WU MHTErpasibHOM ONTUKK, METOARI
N3MEPEHNS NapaMeTPOB MHTErPasibHO-ONTUYECKUX 3/IEMEHTOB;
- YMETb aHaM3MpoBaTb CTPYKTYPHblE W (YHKUMOHa/bHbIE XapaKTepUCTUKM
BOJIOKOHHOW M MHTErpasibHOM ONTUKMK;
BNajeTb MeTOAMKaMM pacyeTa WM U3MEPEHMs MapameTpPoB WHTErpasibHo-
OMTUYECKUX 3N1EMEHTOB;
NMETb HaBbIKW MNPUMEHEHUS Ha NpPakKTUKe MeTOAO0B pacyeTa MapaMeTpoB
MHTErpasibHO-OMTUYECKNX 3/IEMEHTOB;
B npejenax KomneTeHUuu 3:
UMeTb MNPeACTaBMEHUS O  (M3NYECKMX W XUMUYECKUX  CBOMCTBAX
HaHOCTPYKTYPUPOBaHHbIX CBETOBOA0B, HAHOMATEPWNA/IOB;
3HaTb CBOWCTBA HAHOCTPYKTYPMPOBaAHHbLIX CBETOBOOB, HAHOMAaTepPMasoB;
- YMETb aHaM3npoBaTb CBOWCTBA HaHOCTPYKTYPUPOBaHHbLIX CBETOBO/OB,
(hM3MYeCKMe N XMMNUYECKME CBOMCTBA HAHOMATEPWAIOB;
BNajeTb METOAMKaMM pacyeTa U U3MepPeHNs CBOMCTB HAHOCTPYKTYPUPOBAHHbIX
CBETOBO/10B, HAHOMATEPNAsIOB;
MMETb HaBbIKM  MNPUMEHEHUS Ha MpPaKTUKe MeTOAO0B W3MEPEHUs CBOWCTB
HaHOCTPYKTYPUpPOBaHHbIX CBETOBO0B, HAHOMATEPUAsIOB.
B npejenax KoMneTeHUnUu 4:
NMeTb NPeACcTaBNEHNA O COBPEMEHHbLIX METOAax W YCTPOMCTBaxX reHepaumu
Na3epHOro n3nyyeHns, OCHOBHbLIX TUMOB /1a3ep0B;
3HaTb TEOPEeTMYECKME OCHOBbI reHepaLm Na3epHoro N3nyYeHus;
- YMETb aHaIM3MPOBaTb OCHOBHbIE TUMbI /1A3EPOB;
BNafeTb METOAMKAMM pacyeTa 1 U3MePEHNS NapaMeTPOB /1a3epPHOro N3NyYeHus;
NMeTb HaBbIKW MNPUMEHEHNS Ha NpPakKTUKe MeTOAO0B pacyeTa MnapaMeTpoB

reHepaLym asepHOro U3nydeHus.



3. O6BEM ANCUMNNUHBI N BUbl Yy4eOHOM paboThbl

Tabnuua 3.1
No Kon-Bo yacoB
Buabl y4ebHon paboThbl
Mn.n.
1 AyaunTtopHas paboTa 35
Nekymm (J1K) 25
2 Mpaktuyeckue 3aHATUA (M3)
10
3 CamocTosiTeNbHas paboTta 15
4 CamocToATeNbHOE U3yYeHne 15
TEOPETUYECKOro MaTepurana
5 Bug KoHTpoNs (MPoMeXyTO4HbII) TecTupoBaHme
3K3ameH
6 TpyA0eMKOCTb AUCUNMNIIHGI -
(scero)
4, Cofep>kaHve AUCLMNIUHbI
4.1. O6s13aTeNTbHbIA MUHUMYM COEPXXaHUSA AUCUUMINHbI
Tabnmua 4.1

Haekc

Copiep>XaHve AUCLMNVHBI

Bcero

(AMOAKTUYECKME eANHULIbI, YCTAHOBNEHHbIE BY30M) 4acos




YpaBHeHUss MakcBenna B [AU3NEKTPUYECKON cpeae. 35
DNeKTPo- N MarHMTo-onTU4Yeckme apgekTsl. Monapusaums
BO/IH. [10NHOe BHYTpPEeHHee OTpaxeHue. BOMHOBOAHbIE
CUCTEMB!.
OfHOMOAOBbIE M MHOrOMOLOBble  CUCTEMbI.
AHUN30TPOMHbIE BOJIOKOHHbIE CBETOBO/Apb.
MofynnpoBaHHble OMTUYECKMe BOSIHOBOAbLI (BOTOKOHHbIE
pewweTkn bBparra). AKTMBHble BOJIOKOHHbIE CBETOBOAbI,
0630p NpuMeHeHWIA. MnaHapHble U KaHa/lbHble CBETOBOAbI,
OCHOBHbIe napameTpbl NHTErpasibHO-ONTUYECKNX
3/IEMEHTOB, METO/bI X U3MEPEHWA.
4.2. Pa3fenbl, TeMbl U BUAbl 3aHATUI (TEMATUYECKWIA N/1aH)
Tabnuua 4.2
Ne Homep Homep | Konuuectso yacoB (o4Hasi (hopma 06yUeHUs )
oy
M pasfena | TeMbl ayauTopHasi paota | CamocTtos- | Bcero
ancunnn TANLHAS
AHbI BC | JIk | N | J1 | gpyr vasora
er 3|P| wne
0 BN (CPC)
bl
Mod Temal | 8 | 6 | 2|0 0 8
1
Tema 2 8|6 [2]0 0 8
Tema 3 916 3]0 0 9
Temad |10 7 | 3|0 0 10




OK3aMeH

NToro! 32 | 25 [10| 0 0 35

4.3. Cofiep>kaHue pa3aenoB y4e6HOW ANCLUMNIIUHBDI

Tema 1. TeopeTnyeckume OCHOBbl 3NeKTpomMarHeTusma. JIKk — 6 4acos,
KomneTeHuun 1, 2, 3, 4.

YpaBHeHUs MakcBenna B AM3NeKTpUYeckoin cpefe. lMpupoda nepepaym cBeTa B
KBapLEBOM CTeK/e. ONIEMEHTbl HENMHENHOW OMTUMKW: TeHepauus BTOPOW FapMOHUKW,
(ba30BbIi  CUHXPOHWM3M, OMNTUYECKOE CMeLleHue. JDNeKTPo- W MarHUTO-ONTUYECKMe
3(hpeKTbI Keppa, T[lokenbca, ®apaged. INeKTPOONTMYECKad MOAyNsauMa CBeTa.

AKYCTOONTNYECKOE OTK/IOHEHME CBETOBOIO MyyKa.

Tema 2. TeopeTu4yeckne OCHOBbl BOJIHOBOAHbLIX cuUCTeM. JIK — 6 4acos,
KoMneTeHuun 1, 2, 3, 4.

Monapusauma BOMH. HABNeHUA Ha rpaHuue pasgena ABYX MMOTHbIX cpef. [MonHoe
BHYTpEHHee OTpaXKeHWe. BONHOBOAHbIE CUCTEMbI. HennHelHble apdeKTbl B ONTUYECKUX
BO/IOKHaX W COMMTOHHbLIA pexuM nepefaydn MHgpopmauyun. ToTepy M UCKAKEHUA B

BOJ/IHOBOAHbIX CUCTEMaAX.

Tema 3. CBeTOBOAHbIe cUCTEMBI. JIK — 6 YacoB, KomneTeHumn 1,2,3,4.

O/ZlHOMOAOBbIE 1 MHOrOMO/J0Bble CUCTEMbI. B3aumogeincTene mod. HeHanpaBnsiemble
MOAbl.  ONIEKTPOMarHWTHOE  Nofe  BHYTPUM  BOMOKHA.  3aTyxaHuwe.  MogoBoe
pacnpocTpaHeHne B BOMIOKHaX. Aucnepcusi mofd. Mofosblin Wwym. CxaTue MMMNYNbLCOB U
CMeKTpasibHOe YN/oTHeHWEe. AHU3OTPOMHbLIE BO/IOKOHHbIE CBETOBOAbLI. MoAyNMpoOBaHHbIE

ONTWYECKMe BONHOBOAbI (BO/IOKOHHbIE PeLLeTKN bparra).

Tema 4. VIHTerpasibHO-ONMTUYECKWE 3/M1eMeHTbl. JIK — 7 4yacoB, KOMMNETEHUMMN
1,2,3,4.
AKTUBHbIE BO/IOKOHHbIE CBETOBOAbI, 0630p NPMMEHEHUI. [naHapHble U KaHa/bHble

CBETOBO/bI. pebeHYaTble BONHOBO/bI. Pa3BeTBUTENN. COBPEMEHHbIE Na3epbl: MPUHLMMbI
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AEACTBUSA, MPUHLMNNANbHBIE CXEMbI, PEXMUMbI PaboTbl, MapaMeTpbl U XapaKTePUCTUKN.
Jlazepbl € pacnpefeneHHon o6paTHON cBsA3blD. CoeauMHMTENM M YCTPOMCTBA BBOAA
n3nyyeHns. Moaynatopbl M nepeknoyatend. BOMOKOHHO-ONTUYECKME — AaTUMKK
(msnyecknux BennunH. OCHOBHbIE MNapamMeTpbl WHTErpasibHO-OMTUYECKUX 3/1EMEHTOB,

METOAbl NX U3MEPEHUA.

4.4. TeMbl NpaKTUYeCKNX 3aHATKIA (10 yacoB)

OcBanBaemble | Kors-
Ne | Homep Tembl HanmeHoBaHVe TeMbl
KOMMeTeHLUNn BO
n.n. | AMCUNNIVHbLI NPaKTUYeCKOro 3aHATUSA
yacoB
1 1 DNEKTPO- N MarHMTO-0NTUYECKUE 1,234 2
ah(heKTbl
2 1 BonHoBOAHbIE CUCTEMBI 1,234 2
3 2 CBeToBO/bl 1,234 2
4 2 MeToabl U3MEPEHUA NapaMeTPOB 1,2,3,4 4
NHTerpasibHO-0NTUYECKUX
3/1eMEHTOB
4.5. Tembl nabopaTopHbIX paboT
Ne | Homep Tembl HanmeHoBaHWe TeMbI OcBauBaemMble | Kon-BO
n.n. | AMCuUMnNINHbI nabopaTopHoOn paboTbl KOMMeTeHUNN | 4YacoB

4.6 Bnabl caMOCTOSATE/1bHOM paboTbl CTYAEHTOB
4.6.1. NMoaroToBKa K ayANTOPHbLIM 3aHATUAM

4.6.2. NpoxoxxaeHne VIHTepHeT-TeCTUPOBaHMUA, Ha3HAYeHHOr 0 NMpenojaBaTesiem
10



4.6.3. CamoCTOATeNlbHOe WM3yYeHWe TeOopeTMYecKoro matepuana (BKIKO4as

NHTepHeT-TecTupoBaHue) (20 4acos)

NepeyeHb BOMPOCOB /19 CaMOCTOATENIbHOI0 U3y4YeHUs

1. Buabl B3aMMOeNCTBUA CBETa C TBEPAbIM TE/IOM.,

2. TornoieHve cBeTa B NOJYMNpPoOBOAHNKAX, OCHOBHbIE MEXaHW3MbI MOrI0LEeHNS.

3. CobcTBeHHOE norsoweHne. BnnsHye BHELWHUX BO3AENCTBUIA (AaBnieHne, TeMnepaTypa,
3NEKTPUYECKOE M MArHWTHOE Mons, NpUMecKn) Ha COBCTBEHHOe MOr/oLeHNe CBeTa B
MoNYyNPOBOAHUKAX.

4. BHYTPWU30HHOE NOr/IOLLEHME.

5. Buabl reHepauum ceeta B TBepAbIX Tenax. CnoHTaHHOe nsny4veHune. doTo-, Katogo- u
3N1eKTPO/O-MUHecLeHUns. CBeToANOAbI.

6. CTumynupoBaHHOe M3nyyeHne. CUCTEMbI C MHBEPCHOWM HaceneHHOCTbHO. [Ma30Bble,
TBEPAOTE/bHbIE U NO/YNPOBOAHMKOBbIE Na3epsbl.

7. YCnoBus UHBEPCHOW HACeNeHHOCTU NPY NPAMbIX 1 HEMPAMBIX Nepexofax “30Ha-30Ha”
B MO/TYNPOBOAHNKAX.

8. YcnoBus WHBEPCHOW HAaCENEHHOCTU C Y4yaCTMEM 3KCUTOHHbLIX W MPUMECHbIX
COCTOSIHUA.

9. O BO3MOXXHOCTM NOSTYYEHUS Na3epPHOr 0 U3yYeHUs B NOYNPOBOAHMKAX NP HEMPAMBIX
nepexofax c yyactmem CBOOOAHbIX HOCUTe e 3apsja.

10. MeTog BO30YXAEHUS MOMYNPOBOAHWUKOB WUMMY/NbCAMU  3IEKTPUYECKOro  NOJIS.
CTpumMepHble nasepbl.

11. MeTog ONTMUYECKOr0 BO30YXXAEHUS.

12. MeToL MHXeKuMn C MOMOLWbI reteponepexonoB. [eTeponasepbl, TUMbI.
[MoBepXHOCTHO-U3NyYatowme nasepbl. MpobneMbl YMeHbLUEHUA MOPOroBOro TOKa.
MuKpope3oHaTopHbIe f1asepbl. [M01yNnpoBOAHMKOBbLIE Na3epbl HA KBAHTOBbIX TOUKAX.
KBaHTOBO-KackagHble  nasepbl.  OCHOBHble ~ 06/1aCTU  MPUMEHEHUS  MO-
NYNpPOBOLHMKOBbIX /1a3ePOB.

13. Mogynauus amnanTyabl, hasbl, YaCTOThI UM NONSPU3ALIAN CBETOBOIO Nlyya.
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14. YnpaBneHve HanpabBneHUEM W3NTydYeHUA WU NOJIOKEHMeM CBETOBOro ydva B
MPOCTPaHCTBE. MICnonb30BaHMe 3MEKTPO-, aKyCTO- U MarHUTOONTUYECKNX 3(D(EKTOB B
MONYNPOBOAHUKAX AN MOAYNSAUMM N OTK/IOHEHUS OMTUYECKOro  W3NyYeHUs.
Ynpas/ieHne CBETOM C NMOMOLLbHO CBETA.

15. MonynpoBOAHMKOBbLIE MOAYNATOPbI U Aed1eKTOPbI.

16. OcCHOBHble  (M3n4YecKMe  IEKTbl, UCMNONb3yemMble B  (POTOMPUEMHMKAX.
MonynpoBOAHMKOBBIE POTOMPUEMHUKMN.

17. Tonorpaduyecknii MeETOA, 3anmncy U CUATbIBaHUS UHQOpMaumKn. Fonorpaduyeckme
3Yy.

18. YnpaBnsemble (peBepcuBHbIE) oMNTU4YecKne cpedbl. OCHOBHble MpPobnembl U
TeHAeHUNN pPasBUTUS.

19. DnemeHTbI 1 YCTPOMCTBA MHTErpasibHOM ONTUKWU (BOTHOBOAHOM OMTO3/IEKTPOHUKN).

20. MaccrBHble NHTErpasibHO-ONTUYECKNE YCTPOCTBA BBOAA-BbIBOAA U3/TyUEHWS.

21. AKTUBHbIE MHTErPasIbHO-OMTMUYECKNE 3NIEMEHTbI U YCTPOMCTBA.

4.6.4. JlabopaTopHble paboTbl He NpeayCMOTPEHbI
5. Bnabl KoHTpona

5.1. Buabl NpOMEXXYTOUYHOI0 KOHTPONSA

No Homep OueHnBaemMble
HanmeHoBaHVe MaTepnasioB KOHTPONSA
n.n. | moaynsa KOMMEeTEHLNN
1 mopg. 1 KonnyecTBO TECTOBbLIX 3alaHniA MO KaXKa0M 1,234
KOMMNETEHL MU He MeHee 20

5.2. Bug nToroBoro KOHTpona: 3KsameH

6. NopAnoK NpoBeAeHNA IK3aMeHa

JK3aMeH yCTaHaB/IMBaeTCA Kak (popma atTectauum no guUCcLmninHe.
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JK3aMeH O0XxBaTblBaeT CoOfepXKaHuWe u3yvyaemor aucumnamHbel. CpoK U MecTo
MPOBEAEHUs  3K3aMeHa  NJaHUpyeTcs  pacnucaHneMm.  OK3ameH  MPUHUMaeTCA
npenosaBaTe/ieM - IEKTOPOM.

O6yyaemblii fONYyCKaeTcs K chave 3K3ameHa, ec/ii OH BbIMOSHUA MOIHOCTbIO BCe
BU/bl PaboT, NpeayCMOTPEHHbIE paboyeil NporpaMmmon.

Pe3ynbTaT cfayy 3K3aMeHa OLEHMBaETCA MO KaX4OW KOMMETEHLMM OTAENbHO MO
TPEM YPOBHSIM OCBOEHMS: MOPOr0BbINA, CPEHNIA, BLICOKWIA.

7. INporpamMmma sK3ameHa

YpaBHeHUss MakcBenna B AU3NIEKTPUYECKON cpefe. ONeKTpo- W MarHuTo-
onTuyeckne adekTbl. Mondpusaums BoOMH. [loNHOe BHYTPEHHEe  OTPaXKeHMe.

BonHOBOAHbLIE CUCTEMBI.

OLHOMOAOBbIE M MHOrOMOZOBble  CUCTEMbl. AHM30TPOMHbLIE  BO/IOKOHHbIE
CBETOBOAbI. MoaynMpoBaHHble OMTUYECKME BOHOBOAbI (BOJIOKOHHbIE peLleTku bparra).
AKTMBHble BOJIOKOHHbIE CBETOBOfbl, 0630p MPUMEHEHWI. [1naHapHble U KaHa/lbHble
cBeToBOAbl, OCHOBHbIe NapaMeTpbl WMHTErpasibHO-ONTUYECKMX 3/IEMEHTOB, MEeTOAbl WX
N3MepeHus.

8. KOHTpOoNbHO-n3MepuTeNibHbIe MaTepuasbl

8.1. Bonpocbl ANns noAroToBKU K 3K3aMeHy
Mo KomneTeHyun 1

1. ¥YpaBHeHna MakcBenna B AU3NeKTPUUECKOM cpeae.

2. MNprpofa nepefayn cBeTa B KBapLEBOM CTEK/IE.

3. DNeMeHTbl HENNHEMHOW ONTUMKW: TeHepauusi BTOPOM TFapMOHUKK, (ha30BbIl
CUHXPOHW3M, ONTUYECKOE CMELLEHME,

4. Ddektbl Keppa, MNMokenbca, dapages. INeKTPOONTUYECKaa MOAYNALUSA CBeTa.
AKYCTOOMTNYECKOE OTK/IOHEHWE CBETOBOIO MyuKa.

Nno KOMMNeTeHLnmn 2
1. Monsapwusauus BOMH. ABNEHNA Ha rpaHuLEe passaena ABYX NIOTHbIX Cpea,.

2. MonHoe BHYTPEHHeE OTPaXKeHMe.
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3. BONHOBOAHbIE CUCTEMBI.

4. HennHelHble a(h(heKTbl B ONTUYECKMX BOMIOKHAX U COMMTOHHbIN PEXMM Mepeaayn
NH(opMaLun.

5. ToTepun 1 UCKaxXeHs B BOSIHOBOAHbIX CUCTEMAX.

6. ONTMYeCKmne HaHOMaTepUasibl U HAHOCTPYKTYPUPOBAHHbIE BO/THOBOAHbIE CUCTEMbI
Mo KomMneTeHUnn 3

1. OCHOBHblE MOHATMSA BOJMIOKOHHOW ONTUKW. OAHOMOAOBbIE M MHOrOMOZOBbIE
CUCTEMBI.

2. Bzaumogeictene mof. HeHanpaBnseMble MOApbI.

3. SNeKTpoMarHMTHOE NoJsie BHYTPU BOJIOKHA. 3aTyxXaHMue.

4. MopoBoe pacrnpocTpaHeHue B BOMIOKHaX. Aucnepcuns mod. MooBblIi LyMm.

5. CxaTture uMnynbCcoB N CNEKTPasIbHOE YN/IOTHEHNE.

6. AHM30TPOMNHbLIE BOJTOKOHHbIE CBETOBOARI.

7. MofynmpoBaHHble ONTUYeCKMe BONMHOBOAbI (BO/TIOKOHHbIe pelleTky bparra).
Mo KomMneTeHuun 4

1. AKTUBHbIE BOJIOKOHHbIE CBETOBOAbI, 0630p MPUMEHEHWIA.

2. 1naHapHble U KaHa/IbHble CBETOBOAbI.

3. 'pebeHyaTble BONHOBOALI. Pa3BeTBUTENN.

4. CoBpeMeHHbIe Nasepbl: MPUHLMMbI AeACTBUSA, MPUHLMMMATIbHbIE CXEMbI, PEXUMbI
paboTbl, MapameTpbl M XapaKTEPUCTUKN.

5. Na3sepbl ¢ pacrpeaeneHHon 06paTHON CBA3bIO.

6. CoeaUHUTENN 1 YCTPOMCTBA BBOJA U3/TyYEHUS.

7. MofynaTopsbl U NepeknoyaTesnu.

8. BOMIOKOHHO-0MTUYECKNe AaTUNKU (PU3NYECKUX BESINYVH.

9. OCHOBHble MapameTpbl MHTErpasibHO-ONTUYECKNX 3/IEMEHTOB, METOAbl WX
N3MepPeHNs.

8.2. TecToBble 3afaHuA

no KkomneTeHumn 1

1. ®OoTOH — 3TO
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1) KBaHT aKyCTUYECKOW 3HEPrum; 2) yacTuua, He MMeloLWas 3apsaa; 3) Konebtowasncs
Knaccmyeckas yactmua; 4) KBaHT3NeKTPOMArHUTHOIONONA; 5) 3N1eKTpoMarHUTHas BOJHA.

2. K SiBNEHWSAM HeNMHEHON ONTUKM He OTHOCUTCS
1) MHOrotoTOHHOE MOr/IOoLLEHME CBETA; 2) ONTUYECKWUI NPo6oi cpeabl; 3) camooKycnpoBKa
CBETOBbIX NMY4YKOB; 4) NpenomaeHnecBeTa; 5) BbIHY)KAEHHOE paccesiHue CBeTa.

3. BbIHYX[€eHHOe paccesiHue cBeTa 00yC0B/IEHO APHEKTOM

1) Keppa; 2) leHrmiopa-bnogpketT; 3) Mangenblitamma-bpuantosHa;
4) petopakummn; 5) dabpu-Tlepo.

4. fBneHve CaMmoOKYCHPOBKI MPY HENMHENHON pedpakLm CBETOBOI0 Ny4YkKa 06yCnoB/IEHO
1) ymeHbLIeHMEM guadparMbl hoToannapara; 2) pasMeLleHWeM rnpegmeTa 3a (POKYCcoM SinH3bL,  3)
noBefeHNeM Slyda CBeTa B CPefie C OTPULATE/IbHBIM MoKasaTesieM NpesioMeHns;

4) okaTnevanepTVRHOOrPaHNYeHHOroNYYKACBeTa;
5) pacxoAMMOCTbIO anepTypPHO HEOrPaHNUEHHOTO MyyKa CBETa.

5. K HenvHeliHbIM adhdekTam B BOIOKOHHbIX CBETOBOAAX HE OTHOCUTCA
1) (pasoBas camomogynaums; 2) asoBast Kpocc-Moaynsaums;  3) BbIHYXAeHHOe KOMOUHAaLMOHHOe
paccesiHue; 4) BbIHY>XAeHHOe paccessiHne MaHaennbLTaMMa-bpunnosHa;

5) [ReNoM/IeHIECBeTa.

6. ONTUYECKMIA CONUTOH — 3TO
1) KBaHT 3M1eKTPOMarHUTHOMO NMons; 2) 3NeKTPOHHO-AbIPOYHas Napa; 3) KBaHT aKyCTUYECKONA
3Heprun; 4) noaynpoBOAHVUKOBLIA HAHOKPUCTaNN; 5) QONTUYECKMNIMMAOYLC, COXPAHAOLLNACTRYKTYPHYIO
YCTOMYMBOCTLHA3HAYNTENLHOMPACCTOAHUN.

7. OKCUTOH — 3TO
1) aneKTPOHHO-DOTOHHAsA Napa; 2) 3M1eKTPOH-3/1EKTPOHHas napa; 3) OTOH-OTOHHas napa;

4) 201eKTPOHHO-AbIPOYHAANAPA; 5) POTOHHO-ABIPOYHAS Napa.

8. AGCO/MIOTHbIN NOKa3aTeNb NPeNIOM/IEHIUA CPeabl, CKOPOCTbL CBETAa B KOTOPOIi 2x10° KM/C, paBeH
1)15; 21,33; 3)1; 4)14; 5) 067.

9. AHM30TPONKWA XapaKTepu3yeT 3aBMCMMOCTb CBOMCTB KpUcTasia ot
1) Temnepatypbl; 2) fjaeneHuvs; 3) nonspusalnu;
4) nokasartesns NpesiomieHns; 5) HanpasjeHuns.

10. Mprbop AN 3MEPEHIS NoKasaTess NPeNoMIEHNS CPebl Ha3bIBAETCS
1) cnekTpoMeTp; 2) HTepdepomeTp;  3) AUdpaKkToMeTp; 4) peddpakToMeTp; 5) AUIaTomeTp.

11. Mpwn3ma HuKonsa nprmeHseTca ans
1) DoNyYeHMANOAAPM30BAHHOIOCBETA; 2) Pa3/ioXeHWs 6esloro ceeta B CNekTp;  3) BpalLeHUs NnaocKocTu
nonapusaummn; 4) NosyyeHNs MOHOXPOMATUYECKOro CBeTa; 5) MPenoM/ieHns CBeTa.

12. B cpefie ¢ avcnepcviein rpyrnoBoii NMokasaTeslb NMPeoMIEHNS He 3aBUCUT OT

1) ANVHBI BOMHbI;  2) aMIJIUTYABIBOAHGL;  3) BO/IHOBOMO UMCNa;
4) yacToTbl CBeTa; 5) (hasbl BOMHbI.
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13. [1ns uccnenoBaHyis BOSHOBbIX CBOICTBA CBETA HE CYLLIECTBYHOT TaKie MHTEP(EPOMETPbI, Kak
1) MalikenbcoHa; 2) TBuMaHa-I'puHa; 3) dabpu-Mepo;

4) baproHa-CMonn;  5) Maxa-LleHaepa.

14. Mpu ronorpauyeckoli 3anucum WHAGOpPMaUyMW NS OMOPHOTO W MPeaMETHOrO /yda WUCMOoMb3yercs
NPUHLMN
1) andpakumn;  2) nonapusaunu; 3) peructpaumn; 4) BpawieHus; 5) uHrepdepeHUnn.

15. Mogaynsums cBeTa B ONTUYECKOM KOMIMbIOTEPE He BK/OUAeT B Ce65 ynpaB/ieHne TaKMK napaMeTpamu
CBETOBbIX MOTOKOB, KaK

l)BpemazafepXKun; 2)amnnutyga; 3)dacToTa; 4) asa; 5) nonapusaums.

16. YyaCcTHMKamm 371eKTpOMar HUTHOM O B3aUMOAENCTBMS ABNAIOTCA ...
1) TONIbKO MPOTOHbI N 3N1EKTPOHbI;  2) TO/IbKO (POTOHbI U 3/1EKTPOHbI;

3) DOTOHbI, 3NEeKTPROHBLIMAOPOTOHbI;  4) HEATPOHbI;  5) TONbKO (HOTOHbI U MPOTOHBI.

17.0NTNYECKMN Anana3oH 4/IMH BOMH XapaKTepu3yeTcs MHTepBasioM
1) o150 Hmaolem; 2) oT 700 HM 0100 MKM; 3) o150 fo 400 Hwm;
4) o1 193 go 248 HM; 5) 0T 400 o 700 Hwm;

18. VIHTepthepeHLMOHHBIA MUHUMYM HabNIOAAETCS, eC/IN ONTUYECKas PasHOCTb X04a ABYX /lydeit KpaTHa
D3, 214, 3312, HI; 51/2.

19. K HenuHeliHbIM 3(hdhekTaM B BOIOKOHHbIX CBETOBOAAX HE OTHOCUTCA
1) thazoBasn camomofynsaums; 2) azoBast KPocc-Moaynsaums;  3) BbIHYXAeHHOe KOMOWUHALMOHHOE
paccesiHue; 4) BbIHY>XeHHO0e paccessHne MaHaenbLTaMmma-bpusosHa;

5)n M/JIEHUECBETA.

Mo KOMMeTeHUUn 2

1. K BaXXHe/LLMM XapaKTepUCTNKam ONTUYECKMX BOSIOKOH HE OTHOCATCA
1) onTn4ecKme NoTepun; 2) ONTUYECKas HETMHEMHOCTb;  3) Avcrepcus rpynnoBoii CKOPOCTY;

4) Opo3payHocTbmaTepuana; 5) MexaHU4yecKas MPoYHOCTb.

2. MyUHVMManbHbIe ONTUYECKME NOTEPU, 0BYCNOB/EHHBIE MOF/IOLLEHEM CBETA MO A/IMHE KBApLIEBOIO OMTUYECKOro
BOJIOKHA, COCTaBNSOT
1) 200 gb/km;  2) 20 oBb/km; - 3) 2 oB/km;  4) 0.2 ab/km;  5) 0,02 oB/km.
3. Xpomatuueckas gucnepcus B ONTUYECKOM BO/TOKHE 3aBUCKT OT
1) reomeTpuun BONOKHA; 2) cocTaBamartepuana; 3) uM3rmba BOSIOKHA;
4) aNNNNTUYHOCTU CEPALEBUHDI; 5) HaNPsXXeHW B BOSTOKHE.

4. TonHas KOHLUeHTpaums B 0AHOMOJ0BOM BO/IOKHE (MOKa3aTe/lb NPesioMIeHNS CepALEBUHBI Ny, 060/104KN
—Ng) NepesaBaemMoli CBETOBOM 3Hepruv AocTUraeTca npu

1) ni<ng; 2) n=ng; 3) N, /Ny, <~/2; An>ng; 5) N, /n, <+/2.
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5. [Ona 6GONbLIMHCTBA OMNTUYECKMX BOMIOKOH OTHOCWUTENbHAs PasHOCTb MoOKasaTeneil NpenomaeHus
D = (n, - n,)/n, = Dn/n, cocTaenser
1) 10"...10; 2)10™...107°; 3) 10%...10%; 4)10'...10% 5)10%..10°

6. UncnoBoii anepTypoii A CTYNeHYaToro BO/IOKHA C MOKa3aTeNleM NPesioMIeHNs CEPALLEBUHbI Ny, 060IOYUKN —

No Ha3sblBaeTcs
1) A= /ncz - n12 i 2) A=ni/ng;  3) A=ng/ng;

4) A=nf-ni; 5)A=1-(n,/n, ).

7. OCO6EHHOCTbIO d)OTOHHOKpVICTaI'IﬂVILleCKVIX BO/IOKOH AABIAETCA

1) MOCTOAHCTBO NOKasaTens NPeNIoMIeHUs; 2) He3aBUCUMOCTb ANCMEPCUOHHbIX CBOCTB OT
reoMeTpUYeCKNX NapaMeTpoB BOJIOKHA; 3) CUAbHAA3aBNCYMOCTbANCIEPCUOHHbIX CBOMCTB

QTreoMeTpUYeCcKMXnapameTPoBBOMIOKHA; 4) BbICOKAdA MPOYHOCTb; 5) rMOKOCTb.

8. ONTNYeCKOe BONOKHO KaK aKTUBHYHO Cpefy AN BONIOKOHHbIX /1a3ep0B U YCUNUTENEN NernpytoT
1) repmaHuen; 2) gpbuem; 3) CTpoHUMEM; 4) KpeMHMeM; 5) 6opom.

9. Moz hoTOUYBCTBUTENILHOCTBIO OMTWUYECKOTO BO/TOKHA MOHMMAtOT CMOCOGHOCTb MOJ, Ae/iCTBMEM CBETA
1) M3MeHSITb AWCTEPCUOHHbIE CBOCTBA; 2) He U3MEHSTb MoKasaTe b MPesioM/IeHNS 060/I0UKM;

3) He U3MeHSAITb MoKasaTe b NPeOM/IEHNSA CePALEBUHBI; 4) U3MeHATLIoKA3aTeNbNPe/IOMAEHNA
CepaLIeBYHbI; 5) M3MEHATb MNOKa3aTe b MPeIoM/IEHMS] 060IOUKN.

10. BonokoHHas 6parroBckas peLleTka npeacTaBnseT coboii oNnTUUECKOe BOIOKHO. ..
1)& [] HUuemnokKasarenanpeaomaeHuapaonberocepalleBUHbI;
2) C MNepuonyecKUM U3MeHeHNeM rnokKasaTtens NpenoMIeHNsA BAOb ero 060/104KN;
3) ¢ NepuoanNYecKUM U3MeHeHVEM NoKa3zaTe/isa NPenoMIeHUs B NornepeyHoOM CeHeHUN;
4) co CTyneH4aTbIM M3MEHEHMEM MNOKa3aTes1s NPesIoM/IEHUS BLO/b €ro CepALEBUHDI;
5) ¢ napabonnyecKum N3MeHeHNeM NnokasaTenst NPeoMIeHNS BAO/b €ro CepALEBUHBbI.

RUOAV

11. He cyLecTByeT TUM ONTUYECKMX BOTOKOHHBIX PUILTPOB ...
1) Ha AMpaKLUMOHHBIX pelleTKax; 2) Ha 6parroBckux pewleTkax; 3) Pabpu-Iepo;

4) dhoToHHOKpUCTANMYECKIX; 5) Maxa-LlaHzaepa.

12. BparroBCKWi1 BOMTHOBOZ, ABNSETCA
1) KBaHTOBOW HUTBIO; 2)CUCTEMOM KBaHTOBbIX TOYEK;
3) TpexMepHbIM (OTOHHbLIM KPUCTa/I/IOM;  4) ABYMEPHbLIM (DOTOHHBLIM KPUCTas1/10M;

5) 04HOMEPHBIMBOTOHHBIMKDPWUCTA/IIOM.

13. ABynyyenpenemMseHne CBETOBOAO0B, BbI3BAHHOE aHW30TPOMNMER HaNPSXXEHHOro COCTOAHUSA ANa Havnbonee
pacnpocTpaHeHHON CTPYKTYPbl ONTUYECKOr 0 BO/IOKHA C HANPAratoLLel 3NIMNTUYECKON 060/104YKON, He 3aBUCUT OT

1) mogyns FOHra; 2)koadmumneHTa MyaccoHa; 3) Temnepatypbl; 4) Ko3adduilMeHTaNnonapu3alnin;

5) pa3HOCTV KOI(h(ULIMEHTOB TEPMUUYECKOr0 PacLUMPEHNS aMNTUYECKO 060/104KM N KBapLLEBOFO CTEK/IA.
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14. K npeymyLecTBaM 3p61eBbIX BONIOKOHHbIX YCUNTENER He OTHOCATCA
1) BbICOKasi Nepefaya aHeprumn OT HaKavyku K cCUrHany; 2) COOHTaHHbLIVLIVM;
3) 0/HOBPEMEHHOE YCUMEHNE B LUMPOKOM AuanasoHe A/IMH BOSH;
4) nonspu3aunNoHHaa He3aBUCUMOCTb; 5) NMIOCKWUIA CNEKTP YCUIEHUS.

15. B HacTosLee BpeMs MOLLHOCTb U3/Ty4eHNs BOSIOKOHHBIX /1a3epoB B MHOrOMOLOBOM PEXUME LOCTUIaeT
1)5kBT; 2) 10 kBT; 3) 15 KBT; 4) 20 KBT; 5) 25 KBT.

16. K npemmyLLecTBaM MOLLHbIX BO/TOKOHHBIX /la3epoOB HE OTHOCATCA
1) LONrOBEYHOCTb M MPOYHOCTb KOHCTPYKLNK;
2) 3hheKTUBHbI TENI00TBOA; 3) BbICOKOE KAYeCTBO BbIXOAHOIO U3/Ty4eHUS N CTabUNbHOCTY ero
napameTpoB; 4) KOMNaKTHOCTb M Masiblii BeC; 5) BbICOKAACTOMMOCTbHAKAYKN.

17. ®OTOHHO-KPUCTAIINYECKME BOIOKHA HE UMEHOT OT/INUNTENbHbIe 0COBGEHHOCTK MO CpaBHEHUIO C
006bIYHbIMW BOIOKHAMM NO...

1) BbICOKOM uncnoBoii anepType 0.6 (NpefenbHble TeopeTUyeckme 3HadeHns 0.9);
2) 6051bLLOMY AnameTpy cepaueBUHbI (10 40 MKM), KOTOPbIA MOXET NOAAEPXMBATb OAHOMOLOBbIV PEXUM;

3) OTCYTCTBMIO HEIMHENMHbIX 3(p(heKToB; 4) camMOpOKYCUDOBKE;

5) BbICOKOIi aHM30TPOMMN CTPYKTYpPbl BOJIOKHA.

18. bparroBckaasi BO/MIOKOHHAA pelleTKa MNoKasaTens Mnpenom/eHns MnpeacTaBiser cobor Y4acCToOK
BO/IOKOHHOI0 CBETOBOAA, B KOTOPOM Mnepnognyeckas CTPyKTypa HaBefeHa...

1) B o6onouyke; 2) Bcepauesutde; 3) Ha Bxofe; 4) Ha BbIxofe; 5) B 000/10UKe U CepaLeBUHE.

19. MexmofoBas AuCrepcus B ONTUYECKOM BO/TIOKHE MOXKET ObITb NOMHOCTLIO YCTpaHeHa

1) B MHOroMo/I0BOM BO/IOKHE; 2) BOAHOMO/OBOMBO/IOKHE; 3) NPUMEHEHMEM (UTbTPA MO,
4) B rpafieHTHOM BOJIOKHE; 5) NPYMEHEHNEM CbeMHMKA 060/10HeUYHbIX MOf,.

20. K OCHOBHbIM TVMam TPEXMEPHbIX ONTUYECKNX BOTHOBOAOB He OTHOCATCS
1) KaHanbHble; 2) rpebeHYaTble; 3) NOSIOCKOBbLIE;
4) TOHKOMN/MEHOYHbIE; 5) LieneBble.

Nno KOMNeTeHUNN 3

1. Kom6uHauMs TPaAULIMOHHBLIX XUMUYECKUX W GUONMOTMUYECKUX METOA0B COOPKM «CBEPXY
BHM3» C METO/JaMMN CaMOCBOPKU «CHU3Y BBEPX» MO3BOIUT CO3/aBaTh:

1) yHKIMOHAaNbHbIEYCTPOWCTBaHaHaHOMAacLLITabHOMYPOBHE; 2) ayMOCUCTEMbI C
00BbEMHbIM 3BYKOM; 3) BUAEOCUCTEMbI C 06 bEMHbBIM M300padkeHNeM; 4) rosiorpauyeckue
n306padkeHNs;  5) HAHOAIOMUHMEBbIE MOPOLLKM.

2. Co3faHneM MeaMLMHCKMX WMMNIAHTAaToB, Harnpumep 3aMeHuTenell KocTeill Unm cepfieyHbiX
KNnanaHoB, 3aHUMaeTCs:

1) 6uoxnmmnsa; 2) apxeonorus; 3) reonoruns; 4) agepHast pusmnka; 5) 6UONHKEHEPUS.
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3. [MepcneKTuBbI UCMONb30BAHNA HAHOTEXHOIOTMW B MPAKTUYECKUX LieNIAX caMbIMU NepBbIMM
OL,eHUNN:
1) apxeosiorn; 2) OKynucTbl;  3) co34aTeINYUIOB;
4) KOHCTPYKTOPbI CamM0/1eTOB; 5) npopabsbl.

4. TeopeTnyecku accembsepbl (HaHOMacCLITabHble PO60TLI) CNOCOOHbI:
1) 3aBoeBaTb MUp;  2) cobrMpaTbHAHOPa3MePHbLIEKOMIQOHEHT bIMMEXaHU3MbIN3aTOMOB;
3) ynpaBnsaTb BenocunegoMm  4) fenatb BUPTYO3HbIX TAHLLOPOB M3 HEMOBOPOT/IMBbIX JTHOEN;
5) ynpaBnATb NPUTSXEHNEM aTOMOB.

5. KomnaHuu Intel, IBM, Hewlett-Packard, DuPont, General Electric, Motorola, Sony,
Siemens, Xerox 06beAnHAET NHTEPEC K:
1) co3gaHno HOBbIX Y0OPeHN;  2) HaMepeHHOMY 06PYLLUEHWNIO PbIHKA,
3) HaHoTexHonoruam; 4) npobnemam masioro 6usHeca; 5) NPOM3BOACTBY Te/1eBU30POB.

6. HaHOTeXHOM0r MM NO3BO/IAIOT CO3/aBaTb MaTepmasibl Ha OCHOBE:
1)oTaenbHbIXaTOMOBUMONEKYN; 2)BOAbl; 3)M0uUBbI; 4)KOCMUYECKUX SyYeit; 5) ancnokauymi.

7. HaHoTexHonorum — ato:
1) TexHONOrMM 06HOBEHNSA NTIOKOMOTMBOB; 2) 061aCTbMY/IbTUANCUMNINHARHbIX

()

ucenefoBaHuii;  3) cnocobbl CTaTb rMNepakTUBHbLIM; 4) (haHTacTuKa; 5) pasgen oTOHUKMN.

8. Mpodgeccop Puuapg deliHmaH 6bin:
1) maTemaTnkom; 2) gusnkom; 3) 6uonorom; 4) coumonorom; 5) NaTonoroaHaToMOM.

9. foknapg nof HasegaHuem There’'s Plenty of Room at the Bottom («BHW3y NOAHbIM-NOTHO
MeCTa») C onucaHneM HaHomacluTaba npounTan:
1) Punuyapg Cmonnu; 2) Puuapg bapTtoH; 3) PuyapadeiiHma;
4) Punuapp Mattn; 5) XKopec Andepos.

10. Hamb0/bLIMin KOIPMULNEHT YCUNEHNS JOCTUTHYT B NOMYNPOBOLHUKOBLIX Na3epax:
1)Ha KBaHTOBbIX iMax; 2) Ha KBaHTOBbIX NPOBO/IOKax; 3) Ha 06beMHbIX
NnosynpoBOAHMKAX; 4) HA KBAHTOBbIX MN1IeHKaX; 5) HAKBAHTOBbLIXTOYKAX.

11. CneKTpocKonMs ONTUYECKUX MaTepUasnoB SBASETCS OHUM 13 CNOcO6OB 1CC/e10BaHNS
1)Me30CTPYKTYp; 2) HaHoyacTuu; 3) MaKpOCKOMUYECKUX 06 bEKTOB;
4) KpUCcTanNnyecKoi CTPYKTYpbl; 5) penbeda noBepXHOCTU MaTepurasnos.

12. MonynpoBOAHMKOBLIM FeTEPONEPEXOA0M Ha3biBalOT
1) KOHTaKT []BYX OVHAKOBbIX MNONYNPOBOAHUKOB; 2) NEPEX0f 3/IEKTPOHA B 30HY C HaMMeHbLLEN

9Heprueif; 3) KOHTaKT Mo/lyNpPOBOAHMKA C META/INIOM;  4) KQHTAKTABVXRa3/11NYHbIXNONYIDOBOAHINKOB;
5) nepexof, HoCKTeseli 3apaaoB B 30HY C 3Hepruein depmu.

13. nOﬂyHDOBO,U,HMKOBbIVI HaHOKpuCTan BE/IMUYNHON BCEr0 HECKOMbKO HaHOMETPOB Ha3bIBAETCA:
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1) KBaHTOBOW C06aKoli; 2) KBAHTOBOMTOYKOW; 3) 6akTepuein; 4) ame6oi;
5) KBaHTOBOI MOJIEKY/ION.

14. OGBLEKTOM, BHYTPMU 1 CHApYXX1 KOTOPOro NPy OCBELLEHUN FEHEPUPYIOTCA CUMbHbIE
3NEeKTPOMarHUTHble KonebaHus B AnanasoHe, 6/1M3KOM K MH(PAKPacHOMY, ABNSETCS:

1) vraepoaHasHaHOTRYOKA; 2) 30/10Toe 06pyyasibHOe KoMbLo;  3) HAHOBOAOPOA;
4) 30110TOe HAHOKO/bLIO; 5) COMMNTOH.
15. KpemHWi1, apceHuna ranivsa u repmaHunii MCnonb3yrTcs 4NS CO34aHUS:

1) ynobpeHnin; 2) nnactmaccbl; 3) MHransATopoB.;
4) 0oAYNPOBOAHWKOBLIXMATERUANOR;  5) MULEN.

16. HepgoctaTKoM TexHo0rum JleHrmiopa-5nomKeTT NonyyYeHnst FeTepoCcTPYKTYp ABISETCS
1) co3gaHune rny6oKoro BakyyMa; 2) NprYMeHeHNe BbICOKOTOUHbIX NPMGOPOB; 3) 0POr0BU3HA;

4) BbICOKMe Temnepatypbl; 5) 3aT0ATbIHACO3AAHIE0CO00UUCTLIXNOMELLICHINI,

17. OfHUM W13 BaXHEWLWX NPEMMYLLECTB HAHOKPUCTANN0B MO CPaBHEHWIO C 6onee KPYMHbIMY
06bEKTAMU ABNSETCS TO, YTO:

1) X Nerko packosoTb; 2) UX MOXKHO MUCMONb30BaTh KakK 3epKasio; 3) UX NIerko cnpsaTath;

4) 00N1blIaAN0oBEPXHOCTLNPUMANOMOOLEME; 5) OTpULATENbHBI NOKasaTe b NPeNoMIeHUs.

18. MetamaTepuasibl — 310
1) cBepXpeLLeTKX; 2) ONTUYECKUe KpUCTau/ibl;  3) KOMMNO3UTbICOTPULLATEbHONA Kunen; 4)
KOMMO3UTbI C MONOXNTENIbHOW pethpakLmeld; 5) KOMNO3UTHbIE FeTepoCTPYKTYPbI.

19. lo6aBneHne NpMMeceil B NoNynpoBOAHMKOBbIE MaTepuasibl Ha3blBaeTCs:
1) o630pom; 2) nnactTudmkaumen; 3) JervipoBaHuem; 4) MacKuUpoBaHWeEM; 5) pacTBOPEHUEM.

20.06beKTbl CUATAKOTCS HAHOMACLUTABHbIMK, €C/IM OAHW W3 MapaMeTpoB UX W3MEPEHWIA HaxOAaTCs B
AvanasoHe:

1)1...100 Hm; 2)100...1000 HM; 3)1000...10000 HM; 4)10 000...100 000 HM; 5) 1...1000 HMm.
Mo KoMneTeHuun 4

1. K oTonpuemMHnKaMm, B KOTOPbIX ONTUYeCcKas (CBETOBasf) 3Heprus npeobpasyerca B
3NIEKTPUYECKYIO SHEPTUIO, HE OTHOCATCH

1) hoToamon; 2) conHeuyHas 6aTtapesi; 3) cBETOW3AYYAOUWMNANOA;
4)(hoTopesncTop; 5) hoToTpaH3UcTop.
2. ONTpoH — 31O

1) npu6op AN U3MEPEHNSA NoKasaTe s NPenoMIeHNS; 2) ONTO3NEKTPOHHbIN Npuoop,
npeobpasyoLmin aNeKTPUYECKNE CUTHASbI B ONTUYECKME; 3) ONTO3/IEKTPOHHbIN
npnoop, NpeobpasyoLLNii ONTUYECKME CUTHANbI B 3/IEKTPUYECKNE; 4) NNH3A,;

5) 0NT03NEeKTPOHHbLINOPUGOP, COCTOALIMIN3ONTUYECKOTON3NyYaTenan

mOTOI'IQI/IeMHI/I Ka.

3. K doTtonpruemMHukam, B KOTOpbIX OMTMYecKad (CBeTOBas) 3Heprusa npeobpasyeTcs B
3/IEKTPUYECKYIO SHEPTUIO, HE OTHOCATCH
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1) hoToamon; 2) conHeuyHas 6aTtapesi; 3) cBETOW3AYYAOWMNANOA;
4)(poTopesncTop; 5) hoToTpaH3UcTop.

4. B COBPEMEHHbIX COMHEUYHbIX POTOINEMEHTAX OANH (DOTOH CMOCOGEH FeHepMPOBaTh TONMLKO
O/H 3NEKTPOH, a 0CTaslbHasi 3HEPrMs paccenBaeTcs B BUE:

1) uBeta; 2) neHbl; 3) conm; 4) Ienna; 5) ceeta

5. Jltoboin nasep, paboTatOLMn KaK reHepaTtop KOrepeHTHOro W3MydeHWs, AO/HKEH COCTOSTb M3
3/1EMEHTOB
1) aKTUBHOI cpeabl, ONTUYECKOr0 pe3oHaTopa, nsfyyaTens; 2) CUCTEMbl HaKauKM,
OMTUYECKOro pe3oHaTopa, ONTOBOMIOKHA; 3) CMCTEeMbl HAKAYKWN, aKTUBHOW cpefbl, 4104a;

4) cUCTEMbIHAKAYKWN, aKTUBHOWCPebl, ONTUYECKOr0pe3oHaTopa;  5) CUCTeMbl HAKa4KMu,
MOpOroBOro reHepaTopa, ONTUYECKOro pesoHaTopa.

6. CBEpXKOPOTKME MMNY/LChI 1a3epa NoyyvatoT METOLOM
1) cornacosaHua amnanTyf; 2) cuHxpoHusaumumog; 3) cyrnepnos3vumm 4acToT;
4) Koppenauymu ¢as; 5) MynbTUNIMLUPOBaHUS.

7. KA CO,-nasepa cocTasnser
1) 5...10%; 2)10...15%; 3) 15...20%: 4) 30...40%; 5)75...80%.

8. MakcumasibHas BbIX04HasA MOLLHOCTb HemnpepbIBHbIX BO/IOKOHHbIX /1a3€POB COCTaB/SET
1) 32BT1; 2)4kBt; 3)14kBt; 4) 28 kBT1; 5) 36 KBT.

9. OTmuMe NoNyNPOBOAHNKOBLIX MPGOPOB — N1A3ePOB 1 CBETOM3NYYAOLLIMX ANOAO0B KakK MCTOYHIKOB
CBETa, UCMO/b3YHOLLMX P-N-NEPexos, COCTOMT B

1) ApKOCTU U3NTyYeHNA; 2) ONTUYECKONMOAYNAUNK;  3) BPEMEHU paboThbl;
4) yacToTe U3NYYeHUs; 5) MHTEHCUBHOCTU U3/TyYeHUS.

10. K focTomHCcTBaM MonyrnpoBOAHUKOBBIX OMTUYECKMX YCUNUTENEA OTHOCATCS
1) TemepaTypHas 3aBUCUMOCTb [A/IMHbI BOJIHbI; 2) BbICOKUI LWYM-(PaKTop;
3) NnepeKpecTHbIe NomMexu; 4) geweBu3Ha; 5) LUMPOKMNPA6oUNnaManasoH.

11. BbIHY>XleHHOE paccesiHue cBeTa 06yCNOBIEHO 3((HEKTOM

1) Keppa; 2) JleHrmiopa-bnompketT; 3) Manzgenbuitamma-bpuantosHa;
4) peppakuun; 5) Pabpu-epo.

9. Y4ebHO-MeTOANYECKOe 0becreveHne ANCUMNIVHBDI
9.1. PekomeHayemas nnTepaTtypa.
9.1.1. OcHoBHada nuTepaTypa
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No M3paTenbCcTBO, rog,
ABTOp(bI) 3arnasue
n.n. n3faHus
1 3Bento O [MprHUKMNLI Nasepos M.: Mup, 1990
2 3anpsaraesa J1.A., PacyeT 1 NpoeKTnpoBaHmne M.: Noroc, 2000.
CseLuHukoBa A1.C. ONTUYECKUX CUCTEM.
3 NunctenH A.B., PehieKTOMETpUA ONTUYECKNX M.: NIECAPapT,
ncteuH B. H. BOJIOKOH 2005.
4 Apbysos B.I. OCHOBbI pagnaLMOHHOro Chno: crnery TMo,

ONTUYECKOrO
MaTepuanoBeaeHus:

YyebHoe nocobme

2008.

9.1.2. lononHUTeNbHasA NuTepaTypa

No N3maTenbCcTBO, roj
ABTOpP(bI) 3arnasue
n.n. N3aaHus
1 Arpasan'. HennHelriHas BONOKOHHaS M.: Mup,1996.
onTUKa
2 Ainxnep HO., Nazepbl. VicnonHeHwe, M.: TexHoC(epa,
Anxnep I'.N. ynpasneHne, NpuMeHeHue 2008.
3 Mog pea. T. Okocw. B0/10KOHHO-0ONTUYeCKMe M.:
[aTymKm SHeproaTomMm3gar,
1990.
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4 VBaHoB A.B. BOJTOKOHHAA M.: KomnaHus
ONTUKA: KOMMNOHEHTBI, CANPYC
CUCTEMbI Nepeaayn, CNCTEMC, 1999.
N3MepeHus.
5 [asng beinn, BonokoHHasa onTuka KYOWL-OBPA3
3ABUH Pant Mocksa, 2006

Teopuna N NpaKTnKa

6 A.M. )XenTnkos.

OnTuKa
MUKPOCTPYKTYPUPOBaHHbIX

BOJ/IOKOH

M.: Hayka, 2004.

9.2. CpeacTtBa 0b6ecreyeHns 0CBOEHUS AUCLUMINHDI

9.2.1. KoMmnbloTepHbIe 06yyatoLLme N KOHTPONPYHOLLIME MPOorpaMmbl

No Bug HanmeHoBaHMe

0 I; y4YebHOro | MporpamMmmMHoOro HasHaueHwne
" | 3anHATMSA npoayKTa
1

9.2.2. Ayano- 1 BUAEO-rnocooms UCronb3yroTcs

10. MaTepuasnibHO-TeXHUYeCKoe obecreveHme ANCUMNITNHDI

10.1. CneymannsnpoBaHHas y4yebHaa nabopatopusa (ayantopus)

Ne HavmeHoBaHMe N NPUHAANEXHOCTb [Mnowanb

2
M.n. MOMELLIEHUS (M)

Konnuectso

MoCaoUHbIX
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MeCT

YyuebHas ayauTopus Ans CTyeHTOB

1 | HanpaeneHus - GOTOHMKA U 72 30
OMNTOUH(OpMaTHMKa
10.2. OcHOBHOe yuyebHoe 0bopyoBaHue
No HavimeHOBaHWe 1 MapKa Kon- [op dopwma Ne
n.n. | obopynoBaHWA (CTEHAA, MaKkeTa, | BO, | W3rOTOB/IEH | BfafeHus, | ay
nnakara) ef. 7 MoNb30BaHWA | An
(cobcTBEH- | TO
HOCTb, pu
ornepaTmBHoOe | W”
yrnpas/ieHue,

apeHga v T.M.)
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