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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-3 CriocoGeH mpoBOUTh IKCIIEPUMEHTAJIbHBIE UCCIICIOBAHUS U U3MEPECHHUS,
00pabaTbIBaTh U MPEACTABIATH NOJYYCHHBIE JaHHBIE C YI€TOM CHenU()UKI METOOB U CPEJICTB
TEXHUYECKUX U3MEPEHUH B IPUOOPOCTPOCHUH
NJ1-1 BeiOupaer u UCHOIBb3YET COOTBETCTBYIOIINE PECYPCHI, COBPEMEHHBIE METOUKU U
00opy0BaHuE JUIsl IPOBEACHUS SKCIIEPUMEHTAJIBHBIX UCCIIEJOBAHUI U U3MEPEHUI
NJI-2 O6pabateiBaeT U MPEACTABISAET MOTyYCHHBIE SKCIIEPUMEHTAIbHBIC TaHHBIE JUIS
HOJIy4eHUs1 00OCHOBAHHBIX BBIBOJIOB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanun: KomnerotepHoe 3aanue
1. MexaHM3MBbI CO3/JaHHUs UHBEPCUH HACEIEHHOCTH U CIIEKTPAJIbHbIE XapaKTEPUCTUKU
U3JTy4EHUS U MOTJIOIIEHUS IPU PE30HAHCHBIX nepexonax (TectupoBanue)
2. OCHOBHBIE TEPMUHBI ONITUKU ¥ KBAHTOBOW JIEKTPOHMKH. B3auMonelicTBue onTu4ecKoro
U3ITy4eHUs C BelecTBoM, 3akoH byrepa (TectupoBanue)
3. IIpoxoskaeHue J1a3epHOro U3JIyYeHHs Yepe3 ONTHUECKYIO cucTeMy. MeToJ Iy4eBbIX
matpul (TectupoBanue)
4. YcTpolcTBO U MPUHIMIT paboTHI 1a3epoB. OnTuyeckue pesoHaTopsl (TecTupoBanue)
5. ®opMupoBaHUE XapaKTEPUCTUK U3JIyUYEHUSI BHYTPU ONTUYECKOTO pe30HaTOpa
(TectupoBanue)

BPC nucuuminHbl

4 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHH TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO

AUCHUILINHE:

KM-1 OcHoBHBIE TEpMUHBI ONTHKH U KBAHTOBOH 3JI€KTPOHUKHU. B3aumoeiicTBue onTHueCcKoro
U3ITy4eHHs ¢ BelecTBoM, 3akoH byrepa (TectupoBanue)

KM-2 MexaHU3Mbl CO3/IaHUS HHBEPCUU HACEIEHHOCTH U CIIEKTPAJIbHbIE XapaKTePUCTUKH U3ITyYSHHS U
MOTJIOUIEHUS IPU pe3oHaHCHBIX nepexofax (TectupoBanue)

KM-3 VYcrpoiicTBo 1 mpuHIMIT paboTh 1a3epoB. OnTuyeckue pesoHaTopsl (TecTupoBanue)

KM-4 ®opmupoBaHue XapakTEepUCTUK U3TyYEHHs] BHYTPH onTHdeckoro pesonaropa (Tectuposanue)

KM-5 IIpoxoxxaeHue 1a3epHOro U3Iy4eHHUs Yepe3 ONTUYECKYI0 CHCTEMY. MeTo JIyueBbIX MaTpHIL
(TectupoBanue)

Buja npomexyTouHOM aTTecTanMU — DK3aMEH.

Paznen aucuumimHbl ‘ Beca KOHTpOIBHBIX MeponpHsITHiL, Y0 ‘
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OcCHOBHbBIE TEPMUHBI ONTUKU U KBAHTOBOM 3JIEKTPOHUKH.
B3aumojeiicTBie ONTHYECKOTO U3ITyYEHUS C BEIIECTBOM,
3aKkoH byrepa

I'maBHBIC TCPMHUHBI OIITUKHU U KBaHTOBOM QJICKTPOHHUKH

BSaHMOHCﬁCTBHC OIITHUYCCKOI'O U3JTY4YCHHS C BEHICCTBOM

MexaHu3Mbl CO31aHU HHBEPCUN HACEIIEHHOCTH U
CIIEKTpaJIbHbIC XapaKTEePUCTUKU U3TYUYCHUS U MTOTJIOICHUS
IIPY PE30HAHCHBIX MEPEX0aax

MexaHn3MbI CO31aHus MHBCPCHUH HaceJEHHOCTH

CHGKTpaHBHHe XaPAKTCPUCTUKHU U3JITYUCHUA U ITOTJIOIICHUA
IMpU pC30HAHCHBIX MEPEXOaax

YCcTpoicTBO U TPUHLIUIT PAOOTHI JiazepoB. OnTHYecKue
pe30HaTOPbI

Jlazepsl. OOl mpuHIUI paObOTHI

OnTuueckue PE30HATOPbI

DopMHUpPOBaHUE XaPAKTEPUCTUK U3JIYYECHHS BHYTPHU
ONTUYECKOI0 PE30HATOpa

CoOcTBEHHBIE TUITBI BOJIH JIBYX3E€PKAJIILHOTO PE30HATOPA

["ayccos myudox (I'TT)

[TpoxoskaeHue Ja3epHOro U3TyYEHHUs Yepe3 ONTUYECKYIO
cucreMy. MeToJ JiyueBbIX MAaTpUIL

[TpuHIMn paboThl MATPUYHOTO METO/1a

[TpuMeHeHre MaTpUYHOTO METO/1a AJIs pacuéTa napaMeTpoB
rayccosa myuka (I'TI)

Bec KM:

20

20

20

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
OIIK-3 U-lonk-s BeiOupaer u | 3Hath: KM-1 OcHOBHBIE TEPMHUHBI ONITUKHU U KBAHTOBOU 3IEKTPOHUKHU.
UCIIOJIb3YET MexaHu3mbl paboThl cucteM | B3aumozelcTBUEe ONTUYECKOTO U3TYUYEHUS C BEIIECTBOM, 3aKOH byrepa
COOTBETCTBYIOLIME PECYPCHI, | KBAHTOBOW U ONTUYECKOMN (TectupoBanue)
COBPEMEHHBIE METOJIUKH U | AIEKTPOHUKHU KM-2 MexaHu3Mbl cO3aHUsI THBEPCUU HACEJIEHHOCTU U CIIEKTPAJIbHBIE
o0opyoBaHue Juist | OCHOBHBIE MTOHATHS XapaKTEPUCTUKHU U3IYUECHMsI U MOTJIOLIEHUS IPU PE30HAHCHBIX Mepexoax
IIPOBECHUS KBaHTOBOHM M ONTHYECKOMN (Tectupoanue)
AKCIEPUMEHTAIbHBIX NEKTPOHUKHU KM-4 ®opmupoBaHue XapaKTEpUCTUK U3IYyUEHUsI BHYTPU ONTHYECKOTO
WCCIICOBAHUM U UBMEPEHUI | Y METh:! pe3onaropa (TectupoBanue)
[IpoBoauTh pacyér
XapaKTEPUCTHK KBAHTOBBIX
CHUCTEM U JIa3€pPHOTO
U3JIy4EHUs
OIIK-3 NJ-20mk-3 OO6pabarbiBaeT U | 3HATH: KM-3 VerpolictBo v npuHIMI paboThl Ja3zepoB. ONTHYECKUE PE30OHATOPHI

MPEJICTaBIsIeT TOJy4YeHHbBIS
IKCIIEPUMEHTAIHHBIC
JMaHHbIE JUIS  TOJTYYEeHUS
000CHOBAHHBIX BBIBOIOB

Y CTpoCTBO U IPUHIIATIIBL
paboTHI JT1a3epOB, a TAKKE
aIrOpUTMBI pacuéra
XapaKTEPUCTUK UX
W3IIy4eHUs

YMers:

Br16upath panroHanbHbIe
MyTH pelieHns 0a30BBIX
3a/1a4 1o pacyeTy
rapamMeTpoOB CUCTEM
KBAaHTOBOM M ONITUYECKOU
AJICKTPOHHKH, a TAKXKE TIO

(Tectupoanue)
KM-5 IIpoxoxaeHue J1a3epHOro U3IIy4eHHUS 4epe3 ONTUYECKYIO CUCTEMY.
Merton nydeBbix MaTpull (TectupoBaHue)




peoOpa30BaHUIO JIA3EPHOTO
U3J1y4CHHS] ONITUYECKOM
CHUCTEMOU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHOBHBIE TEpPMUHBI ONITHKH W KBAHTOBOI 3J1eKTPOHUKH. B3aumogeiicreue
ONTHYECKOI0 M3/1y4YeHHs ¢ BelleCTBOM, 3aK0oH byrepa

®opmbl peaju3anuu: KoMIbroTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa nmpoBeaeHHsi KOHTPOJBHOIO Meponpusitusi: B paMkax npoBefeHUE TECTHPOBAHUS
oOyuaroniemMycst BblJaeTcsi 6 TEOpPETUYECKUX BOIPOCOB U 2 3a/Jauu. 3a KaKJblil BEpHBIM OTBET Ha
TEOPETHYECKUH BoOmMpoc Hauwcisgercs 1 Oamn. 3a BepHBIM OTBET IO 3agade — 2 Oama.
MakcumanbHbiid 6ain — 10. Ha mpoxosxxaeHue tectupoBanus 60 MUHYT.

Kparkoe cogepxanue 3agaHus:
1) ITpu kakKoM 3HaUYE€HUU CTATUCTUYECKOTO BECA € YPOBEHb CUUTAETCSI HEBBIPOKICHHBIM?

2) CxopocTb nepexo/ia IpU BbIHYKICHHOM U3Jy4EHHUH IIPU MEPEXO/I€ C YPOBHS 2 HA yPOBEHD 1
olpeieNseTcs:

3) CkOJbKO MOUTHOCTHU BBIHYKJIEHHOTO U3JIy4€HHUs B eAUHHIIE 00beMa BemiecTBa (BT/M”3)
OyZIeT reHepupoBaThes 3a cueT (P deKTa BRIHYKISHHOTO H3JIYICHUS IPH U3BECTHON pV
MPOXOJSAIIETO Yepe3 CPeay HHIYIUPYIOIIETO U3TyIeHUs?

4) Kakue mapameTpbl DM H3Iy4eHHS XapaKTEPU3YIOT €r0 SHEPTEeTUKY?

5) Uemy paBHseTcs JorapupmMuueckuii KoapGUIMEHT yCHIeHHs, eclii K03 UuueHTt
ycusieHus pasexn 10007

6) Kakue mapamerpsl OM u3inydeHust OTHOCITCS K BpEMEHHBIM?

7) Ilnockass MOHOXpOMaTHUECKask AIEKTPOMAarHuTHasl BOJIHA PACIIPOCTPAHSIETCS B OTHOPOIHON
Y U30TPOIHON HEMArHUTHOM CpeJie C TUAIEKTPUUECKON MPOHNLIAEMOCTBIO PAaBHOM 2.
HNuTeHcuBHOCT U3myyeHus paBHa 5 MB1/M2. Onpenenure: aMIUIUTYIbl HAIPSKEHHOCTH
AIIEKTPUYECKOTO U MAarHUTHOTO MOJIS.

8) N3nyuenue ¢ nuareHcuBHOCTHIO | = 10 BT/M2 mpoxoaut uepes cpeny. Ha Beixozae u3 cpessl
BEJTMYMHA MHTEHCUBHOCTH Tosydmnsiack paBHoi 30 Br/m”2. Onpenenute TOMMHY Cpebl, €CITH
e€ ToKasarelb yCuieHus paBeH 2 M(—1).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocsl/3aganus i1t IpoBEpKU

pe3ynbpTaThl OOyYEHHs IO

JUCLUIUINHE

3HaTh: OCHOBHBIE TNOHATHS 1.Yewm onpenensieTcsi CKOPOCTh MEPEX0/1a MPH BBIHYKICHHOM
KBAaHTOBOM U ONTHYECKOMN U3JTy4SHHH TIPH NIepexoJie ¢ ypoBHs 2 Ha ypoBeHb 1? (KM-1)
AIIEKTPOHUKHU 2.CKOJIbKO MOIIIHOCTH BBIHYKJCHHOTO U3TyYEHUS B €IMHULIE

o0bema BemecTBa (B1/M”*3) Oyzaer renepupoBaThes 3a CUeT
s¢deKTa BEIHYKACHHOTO U3TyYeHUsI IPU U3BECTHOM pv
MPOXOSIIETo uepe3 cpeay UHayLnupyromero uinydenus? (KM-
1)




3anjgaHUupOBAHHBIE Bomnpocsl/3aganust 11t mpoBepKU
pe3ynbTaThl OO0Y4YEHHS TIO
JUCITUILINHE

3.U3nyuenue ¢ uareHcuBHOCTHIO | = 10 BT/M2 ipoxout uepes
cpeny. Ha Beixozie U3 cpenibl BeIMUMHA HHTEHCUBHOCTH
nony4yunach paHoi 30 Br/mM*2. Onpenenure TOMIMUHY CPEIbI,
eciu e€ mokasatesb yCHIIeHus paBeH 2 M\ (—1).

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evlnonnenus 3nanus: Hadpano 9-10 6ayioB 3a TecT.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evinoinenus 3Hanus: Habpano 7-8 6amioB 3a TecT.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evinonenus 3uanus: Habpano 5-6 6aioB 3a Tect

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapakmepucmuxu evinonnenus 3nanus: Habpano menee 5 6amos.

KM-2. MexaHu3Mbl CO3IaHUSI HHBEPCUM HACEJTEHHOCTH M CIIEKTPaJIbHbIE
XapaKTePUCTUKHU U3JIyYeHHs U MOTJIONIeHHs PU Pe30HAHCHBIX Mepexoaax

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpoabHOro Meponpustus: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBegeHHsi KOHTPOJBLHOI0 MepONPHATHA: B pamkax NpoBeleHUE TECTUPOBAHHUSA
oOyuJaroliemMycs BbIJaeTcsi 6 TEOpPETUYECKUX BOMPOCOB U 2 33Jaud. 3a Kax/Jblil BEpPHbIH OTBET Ha
TEOpeTHYeCKHil Bompoc Hauuciasercs 1 Oamwi. 3a BepHbI OTBET MO 3ajadue — 2 Oana.
MakcumanbHbiii 6amt — 10. Ha npoxosxxnenue tectupoBanus 90 MUHYT.

Kpatkoe conepxxanue 3agaHus:
1) Yto Takoe MHBEpCHS HACEIIEHHOCTU?

2) B cucteme ¢ KakuM KOJIMYECTBOM IHEPreTUUECKUX YPOBHEH HEBO3MOKHO MOJIEPKUBATh
CTAllMOHAPHYIO NHBEPCHUIO HACEJIEHHOCTU?

3) Kaxkyo poib U3 epeyrcaeHHbIX UTPaloT B aKTUBHOM cpejie MeTacTaOuiIbHbIe YpOBHU?
4) Yto Takoe pe30HAHCHBIN NEPEXO] MEXAY YPOBHIMU?
5) KakoBa (hopma TUHMM CHIEKTpa IMpU PE30HAHCHBIX NEpexoax B UI€AIbHOM cirydae?

6) Uto onpenensieT LIUPUHY CHEKTPAIbHOU TMHUU MIPU PE30HAHCHBIX MEPEXO0AaX BHYTPU
aToma?

7) Bo ckonbpKko pa3 HaceIEHHOCTh BEPXHETO YPOBHS HUKE HACEIIEHHOCTH OCHOBHOTO YPOBHS B
JIBYXYpPOBHEBOM HEBBIPOKIEHHOH cucteme npu temrepatype 400 K, ecnu oTHOIEeHHE
Kod(purmeHToB DUHINTEHHA CIOHTAHHOTO M BRIHYKJICHHOTO mepexoaa paBHo 1,77-107(-

14) JTx-c/m"3?




8) MIcTOYHMK M3ITydeHUs UCITYCKAET CBET C Pe30HAHCHOU JiHOM BOJHBEI A = 600 HM 1
JUIMHOHN KOrepeHTHOCTH 3,6 MM. HaliiuTe crerneHb MOHOXpOMaTUUHOCTH U3TyUEHUS.

KoHTposbHbIe BONPOCHI/3a1aHUA:

3aruIaHUpPOBAHHbIE pe3ynbTaThl | Bonpocbl/3aganus ams npoBepKu

00y4eHUs IO TUCHUILINHE

3HaTh: MexaHu3Mbl pabOThl CHUCTEM 1.Yto Takoe nuuBepcus Hacenennoctu? (KM-2)
KBaHTOBOM u ONTHYECKOMN 2.B cucreMe ¢ KakuM KOJIMYECTBOM dHEPreTUYEeCKUX
3JIEKTPOHUKHU YPOBHEW HEBO3MOXKHO MOIEPKUBATH CTALIMOHAPHYIO

uHBepcuio HacenenHoctu? (KM-2)
3.Kakyto poJib U3 MEPEUUCICHHBIX UTPAIOT B AaKTUBHOM
cpezne metactabuiabHbie ypoBHH? (KM-2)

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu gvlnonnenus 3nanus: Habpano 9-10 6aiioB 3a Tecr.

Oyenka: 4 («X0OpoIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapaxmepucmuxu evinoineHus snanus: Habpano 7-8 6anios 3a TecT.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: Habpano 5-6 6amios 3a TecT.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3nanusa: Habpano meHee 5 6ayioB 3a TecT.

KM-3. YcrpoiicTBo u npyuHIUI padoThl Ja3epoB. OnTuYecKue pe30HATOPbI

®opmbl peaanzanun: KoMeroTEpHOE 3a/1aHKE

Tun kouTpobHOrO0 Meponpusitusi: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBegeHHsi KOHTPOJBLHOI0 MepPONpPHATHA: B pamkax NpoBeleHUE TECTUPOBAHUSA
oOyuJarolemMycs BbIJAeTCsl 8 TEOPETUYECKUX BOIPOCOB U 2 33/Jayu. 3a KaKJblil BEpHBIM OTBET Ha
TEOpeTUYeCKHil Bompoc HauMcisercs 1 Oamin. 3a BepHBI OTBeT MO 3ajaue — 2 Oanna.
Makcumanbhbiil 6amt — 10. Ha mpoxoxxnenue tectupoBanust 90 MUHYT.

Kparkoe conepxxanue 3agaHus:
1) VkaxuTe Ha3HaAUEHUE OCHOBHBIX 3JIEMEHTOB JIa3epa.

2) [locTtaBbTE B COOTBETCTBHE HOMEPA HA MPUHIMITMATILHON CXEMeE Jla3epa ero AJIeMeHTaM.
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3) Bribepete yTBepKaCHHS, KOTOPbIE CIIPABENIMBBI UMEHHO JIJIsl YCTOHYHUBOTO
JBYX3€pPKaJIbHOTO PE30HATOPA.

4) Ykaxute crioco0(bl) HAKauKH JIJIsl Ta30BOTO JIa3epa.

5) Ykaxure croco6(bl) HAKAYKU ISl TBEPAOTEIBHOTO Jiazepa (KpoMe TOJIYITPOBOIHUKOBOTO).

6) Ykaxxkurte croco6(bl) HAKAYKH TSI TIOJTYIPOBOHUKOBOTO Jla3epa.
8) MuHMMaIbHOE KOJIMYECTBO 3€PKal B ONTHYECKOM PE30HATOPE.

9) Ilpu kakoM 3HaUEHUU HACHIIIEHHOTO KO3 PUIIEHTA YCUIICHUS! aKTUBHOM cpeibl OyIeT

MOJIJICP)KUBATHCS CTAIIMOHAPHAS TeHEpaIus B Jiazepe ¢ KodhpuimenTaMu mponycKanust 3epKai

pezonatopa 0,95 u 0,99? JluccunaruBHbIC TOTEPU OTCYTCTBYIOT.

10) Uemy paBeH ko3 pULIMEHT IpONMyCKaHUs BBIXOJHOTO 3epKalia Jiazepa, eCiu Ipyroe

3epKaJIo IITyX0e, a HACHIIEHHBIN KO UIIEeHT ycuiieHus paBeH 1,2? JluccunaTuBHBIE TOTEPH

B PE30HATOPE COCTABIISAIOT 2%.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHbIC

pe3ynbpTaThl | Borpockl/3aganus ans npoBepKu

06y‘~I€HI/I$I 10 AUCLUIIIINHE

3HaTh: YCTPONUCTBO U MPHUHLIMIIBI
paboTBl  J1a3epoB, a  TaKKe
aJrOPUTMBI pacuéra
XapaKTePUCTHK UX U3ITY4CHHUS

1.YkaxxuTe Ha3HAYE€HNE OCHOBHBIX AJIEMEHTOB Jla3epa.
(KM-3)

2.I1pu KakoM 3HAYEHHH HACBIIIEHHOTO Kod(duiimeHTa
YCUJICHUSI aKTUBHOMU Cpeibl OyIeT MOIepKUBATHCS
CTal[lOHapHas reHepanus B Ja3epe ¢ KodphuueHTaMmu
nporyckanus 3epkai pezonaropa 0,95 u 0,99?
JluccunatiBHbIE MOTEpH OTCYTCTBYIOT. (KM-3)

3.Uemy paBeH K0d(PPUIIUEHT TPOITYCKAHMS BHIXOIHOTO
3epKaja Jjlazepa, €M Ipyroe 3epKajo Iilyxoe, a
HaCBHIIEHHBIN K03 dument ycunenus pasex 1,27

ﬂI/ICCI/IHaTI/IBHHe MOTEPU B p€30HATOPEC COCTABIIAIOT 2%.

(KM-3)

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 90
Onucanue xapakmepucmuxu evinoinenus 3Hanus: Hadpano 11-12 6annos 3a TecT.

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoinenus sanus: Habpano 9-10 6annos 3a TecT.

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 50
Onucanue xapakmepucmuxu evinoinenus 3Hanus: Habpano 6-8 6amios 3a TecT.

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
Onucanue xapakmepucmuxu evinoanenus snanusa: Habpano menee 6 6aioB 3a TecT.
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KM-4. ®opMupoBaHue XapaKTEePUCTUK U3JIyYeHUSI BHYTPH ONITHYECKOT0 Pe30HATOpa

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa nmpoBeaeHHsi KOHTPOJBHOIO Meponpusitusi: B paMkax npoBefeHUE TECTHPOBAHUS
oOyuaroniemMycst BblJaeTcsi 6 TEOpPETUYECKUX BOIPOCOB U 2 3a/Jauu. 3a KaK[blil BEpHBIM OTBET Ha
TEOPETHYECKUH BoOmMpoc Hauuciasgercs 1 Oamn. 3a BepHBIM OTBET MO 3agadye — 2 Oama.
MakcumanbHbiid 6ait — 10. Ha mpoxosxxaenue rectupoBanus 90 MUHYT.

Kpatkoe cogepixanue 3a1aHusi:
1) Ot yero Mo/I0BBIM COCTAB JIA3EPHOTO U3TYUCHUS 3aBUCUT?

2) Ot 4yero 3aBUCHUT CIEKTP U3JIydeHHUs Jiazepa?

3) Kakoii ab0peBuarypoii 0003HAYArOTCSI TONIEPEUHBIC MOJIBI?

4) Yem onmceiBaeTcs QyHKIHS OISl BHYTPU YCTOWYHBOTO PE30HATOPA CO CPepUISCKUMHU

3epKajaMu’?

5) Yro MMPOUCXOOUT IIPU YBCIIMYCHUH YHCJIa ITPOAOJIBHBIX MO B JIA3CPHOM I/ISJ'IyLIeHI/II/I?

6) Uto Takoe nepetsikka rayccosa myuka (I'TI)?

7) Haiitu paanyc mydka J1a3epHOro u3iaydeHus Ha pacctostHuM 100 M OT mepeTsikKu, ecliu
W3BECTHO, YTO paauyc nepeTskku 0,4 MM, ITMHA BOJIHBI 660 HM.

8) B n1By3epkasbHOM ONTHYECKOM PE30HATOPE C JIMHON 2 M pasinychl KpUBU3HBI 3epkai R1 u
R2 paBnstoTcst 4 M u 6 M cooTBeTCTBeHHO. HaiiiuTe KoopAMHATY NEepeTsHKKY rayccoBa IydKa,
c(hOpPMHUPOBAHHOTO B TAKOM PE30HATOPE, €CIIM KoopauHaTa 1-ro 3epkama Z1 = 0.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3angaHupOBaHHbIE
pe3yabTaTtel  O0y4eHHs IO
JIVICTIATUTAHE

Bonpocel/3aganus 11t IpoBepKH

YMmers: IIpoBogute pacuér
XapakTEpUCTUK  KBAaHTOBBIX
CcUCTEM u JIa3€pHOTO
W3JIYy4ECHUS

1. Haiitu paguyc mydka jga3epHOro U3Iy4eHUsl Ha pacCTOSHUU
100 M OT mepeTsHKKH, €CIIU U3BECTHO, UTO PAINYC NEPETIHKKU
0,4 mwm, arHa BoHb 660 HM. (KM-4)

2.B nBy3epKaIbHOM ONTHYECKOM PE30HATOPE C JUIMHON 2 M
panuycel KpuBu3HbI 3epkan R1 u R2 paBHstoTcst 4 M u 6 M
COOTBETCTBEHHO. Haliiure KoopAMHATY NEPETSKKH rayccoBa
my4ka, cOpMUPOBAHHOTO B TAKOM PE30HATOPE, €CIIU
koopauHara 1-ro 3epkana Z1 = 0. (KM-4)

3.01 4ero MOIOBBII COCTAB JIA3EPHOr0 U3JIYYEHHUS 3aBUCUT?
(KM-4)

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapaxmepucmuxu evlnonnenus 3nanus: Habpano 9-10 6aimoB 3a Tecr.

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xapakmepucmuxu evinoanenus 3uanus: HaGpano 7-8 Oanos 3a TecT.

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku evinoneHus 3nanus: Habpano 5-6 6aoB 3a Tecr.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuku vinonnenus snanus: Habpano Menee 5 6anioB 3a TecT.

KM-5. IIpoxo:xaeHue Jia3epHOro U3JIydeHus Yepe3 oNTHYECKYI0 cucrtemy. Meroa
JIyuyeBbIX MaTpHI]

®opmbl peaau3anuu: KoMnbroTepHoe 3ajaH1E

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHnsi KOHTPOJBLHOIO0 Meponpusitusi: B paMkax npoBefeHUE TECTHPOBAHUS
oOyudaromiemycs BelgaeTcsi 1 TeopeTH4ecKHii BOMpocoB U 2 3afaud. 3a KaXKbli BEpHBIM OTBET Ha
TEOpPETUYECKHid BoOMpoc Haumcisiercss |1 Oamwn. 3a BepHBI OTBET MmO 3amade — 2 Oama.
MaxkcumanbHbiii 6amt — 5. Ha npoxoxaenue rectupoBanus 90 MUHYT.

Kpatkoe cogepxanue 3a1aHus:
1) Kakyto pa3zMepHOCTh UMEET 1eMEHT A B MaTPUIIE ONITUYECKONU CUCTEMBI?

A b
C D

2) lana onTuueckas cuctema, n3o0paxkeHHasl Ha pucyHke. Haiinure koopamuarty
u3o0paxxenus Touku "A" (ZA'), ecnu koopannaTa Touku "A": ZA =0 m. Bes cucrema
HaxoJIuTcs B Bo3ayxe. [lapameTpsl ONTHYECKON CHCTEMBI:

- KOOpJMHATa TOHKOW cobuparomeii muu3bl ZJ1 = 0,2 M, poxycHoe pacctosiaue f ' =20 mm.

- TOJIIIMHA nnocxonapannenLHoﬁ mracTuHKH 30 MM, NOKa3aTCJIb MPCIOMJICHUA IIJIACTUHKHU
1,54.
P 111

5

A 0 0lm M

W

3) Ha pacctostauu 20 cM OT TOHKOW pacCerBaIOIIEH JTUH3BI C 3aTHUM (DOKYCHBIM
paccTostHUEM -25 cM pacrojiaraetcs epeTsikka UICXOHOTO TayccoBa myuka. Haiitu, Ha kakom
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pPacCTOSTHUU OT UCXOAHOM MEPETSHKKHU pacroiaraercs e€ n300pakeHue, ecliv pIJeeBcKas AJTMHA
coctaBiiseT 1,5 M. PaccTosinre BbIpa3uTh B LETBIX CAHTUMETPAX.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yJIbTaThl
00y4eHHS 10 JUCIUIIIHE

Bomnpocel/3aganust st IpOBEPKU

Ywmers:  BpiOupate  panuoHalbHBIE
OyTH peuieHus 0a3oBbIX 3ajad 10

pacuéry rapaMeTpoB CUCTEM
KBAHTOBOM H OITHUYECKOM
AJIEKTPOHUKH, a TaKKE 1o
npeoOpa30BaHUIO JIA3epHOTO

W3JIyYEHHS] ONTHYECKOU CUCTEMOM

1.Kakyto pasMepHOCTb UMEET A1eMEHT A B MaTpHIle
ONTUYECKON CUCTEMBI?

2./lana ontuyeckasi cucremMa, n300pakeHHas Ha
pucyHke. Haliiute KoopauHaTy N300paKeHUS
touku "A" (ZA'), ecnu koopauHara Touku "A": ZA =
0 m. Best cuctema Haxonutes B Bo3ayxe. [lapameTpsl
ONTUYECKON CUCTEMBIL:

- KOOpJIMHATa TOHKOH coOuparomei JuH3bl ZJ1 =
0,2 m, ¢pokycHoe paccrosiaue T’ =20 mm.

- TOJIIUHA TIOCKOMApaIIeIbHON MnacTHHKU 30 MM,
[I0Ka3aTeib MPEeIoOMIIEHUS IIaCTUHKH 1,54.

3.Ha paccrosinuu 20 ¢cM OT TOHKOM paccerBaroniei
JMH3BI C 33 JHIM (DOKYCHBIM PAaCCTOSTHUEM -25

CM pacrojiaraercs nepeTsskka HCXOHOTO rayccoBa
nydka. HaiTu, Ha KakOM pacCTOSIHUU OT UCXOJHOU
MEePETSHKKY pacrojaraercs e€ n300pakeHue, eciau
paneeBckas aiHa cocrasiser 1,5 M. PaccrosHue
BBIPA3UThH B LIEIBIX CAHTUMETPAX.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus 3a0anus 8 npoyenmax: 100
Onucanue xapakxmepucmuxu evinoineHus sHanusa: HabpaHo 5 6annos.

Oyenxa: 4 («XOpoILI0»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu gvlnonanenus 3nanus: HaGpano 4 6anna.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 40
Onucanue xapakmepucmuxu evinonnenus 3uanus: HaGpano 2-3 Oanna.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: Habpano menee 2 0amos.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

JyiekTpoMarHuTHeie BOJHbI (DMB) u ux cBoiicTBa:

1. OcHOBHble NapameTpbl U XapaKTepucTMkm dMB;

2. BosHoBoW (pa3oBblit) GPOHT BOSIHbI — ONpeaeieHune;

3. YpaBHeHua Makceenna u ypaBHeHWe enbMroibLia ¢ NOACHEHUAMM BCEX BXOAALWMX B GOpMYbl
BE/INUUH;

4. YpaBHEHMWA NNOCKOM U chepnyecKol BOSIHbI C NOACHEHUAMM BCEX BXOAALMX B GOPMY/Ibl BEANYNH.

CrnekrTpajibHble XapaKTePUCTUKHU U3JIyYeHHS:
1. TloHATWE cneKTpa CUrHaia, pacyeT CNeKTpa CUrHana Yepes BPEMEHHYHO 3aBUCMMOCTb;

2. MOHOXPOMATUYHOCTb, KOTePEeHTHOCTb U3YYEeHUA;

3amaua:

Ornpenenure paanyc MepeTsKKHU rayccoBa Imy4yka, eCiiu pagnyc KpUBU3HBI BOJTHOBOTO ()pOHTA
Ha PacCTOSHUU 15 M OT MEPeTsHKKU BIBOE OOJIBIIIE, YEM HA PACCTOSHUU 6 M OT MEPETHKKH.
JlnmHa BOJIHBI JIa3epHOTO U3MydeHus paBHa A = 1064 M.

IIpoueaypa nposenenus

DK3aMEeH TMpOBOAWUTCS B MNHChMeHHOH ¢opme. OtBer Ha Owijer mnwumercs Ha Oymare,
dororpadupyercs u npukperuiiercs B Qaiin. Ilpm stom Ha kaxngol choTorpadupoBaHHOI
CTpaHHIIE JOJDKHBI OBITh Tponcanbl: U O sk3amenyeMoro, HoMmep OuieTa, Aara, yaeOHas rpyria.

B xaxaom OuseTe mpuCyTCTBYET 6 TEOPETHUECKUX BOMPOCOB U | 3ama4a. 3a Kax bl BEpPHBIN OTBET
Ha TeOpeTHYeCKuil Bompoc MokHO monayuuth 0,5 wmm 1 Oamn, B 3aBHCHMOCTH  OT
HAJIMYUSA/OTCYTCTBUSL HEJIOYETOB. 3a PEIICHHYIO 3aJady MOXHO NoaydyuTh | wnm 2 Oamna B
3aBHCUMOCTH OT HAJIMYUsI/OTCYTCTBHSI HE0UETOB.

* [Ipu oTBeTe Ha TEOpEeTUUYECKHE BOMPOCH! 00s3aTeIbHO HAJIMUUE MOSICHEHUH KO BceM (hopmyiam,
pUCYHKaM M CXE€MaM, MOpPUBOJUMBIM Ha JUCTE ¢ OTBeTOM. [IpM OTCYTCTBUU pacmMppOoBKH
0003HaueHM, UCTIONB3YEMBIX B (pOpMyIax, Wik 0003HAUEHUI 3JIEMEHTOB PUCYHKOB, Ipa)uKOB U
CX€M, OTBET Ha BOIIPOC 3aCUUTAH HE OyJeT.

* [Ipu pemennu 3aaun He0O6X0IUMO 3amucath «/laHo», 0TOOpa3UTh X0 peleH s, TPUBECTH OTBET
B (OpMYJIBHOM U YUCIEHHOM BHe. Eciu yka3zaHo B 3aaHMU, 4TO TpeOyeTcs pUCyHOK WIIM CXeMa,
TO JUIs1 OJYYEHUsI MAaKCUMaJIbHOTO 0aia He0OXOAMMO UX MPUBECTH.

Bpewmst Ha perienue Ounera 120 MuHYyT.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: U/I-1lonk-3 BeiOupaer u ucnosb3yeT COOTBETCTBYIOIIUE PECYPCHI,
COBPEMEHHBIE METOAUKH U 000PYAOBaHUE Ul IPOBEIECHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0OBAaHUN 1
U3MEPECHUM

Bomnpocel, 3axanus
1.JIazepsbl: ycTpOCTBO, OCHOBHBIE 3JIEMEHTHI U UX Ha3HadeHue. [[puHimn nelcTBus J1a3epos.
[Tonueiit mokaszarens ycunenus. Kinaccudukanus u npuMenenue azepo. OcoOeHHOCTH
JIA3EPHOTO U3JIYYEHUS.
2.Pe3onaropsl 1 ux Ki1accudUKaiys 1mno pa3indHbiM KpuTepusiM. OCHOBHBIE TapaMeTphbI
pPE30HATOPOB U IIPAaBMJIA 3HAKOB. Y CTONYMBOCTD U IOOPOTHOCTH pe3oHaTopa. [lotepu.
3.Bunsl 1Byx3epkaibHbIX pe30HaTopoB. CriocoObl BHIBOJA U3IYUCHHS U3 pe30HATOpA.
Konnenrpruyeckuit u KoHQOKaIBHBINA pe30HaTOp. MeToa KOH(POKATEHOTO pe3oHaTopa.
4.dopMupOBaHUE J1a3€PHOr0 U3IYyYEHUs B pe30HaTope, MObL. [IponoabHbIe U onepedHbie
Mozibl. [TonnHomelr Dpmuta-T'aycca. Cenexkus Mo,
5.B3aumopeiictBue uznydenus ¢ BemiectBoM. Koagduments! Diinmreiina. CIOHTaHHOE U
BBIHYXKJIEHHOE u3NydeHne. CreKTpaibHbIe XapaKTEPUCTUKU MEPEX0/ia.
6.Pactipenenenne bonbimana. CrabunbHOCTS ypoBHEH. Hakauka cpenpl. MexaHnusmbl
CO3/IaHUSI MTHBEPCHON HACEIEHHOCTH U IIPUMEPHI.
7.Pacuér napameTpoB rayccoBa my4yka B yCTOMYMBOM JIBYX3€pKaJIbHOM PE30HATOPE.
Kondoxkanbnsrii mapamerp. @opMupoBaHue MOISIPU30BAHHOTO H3ITYUEHHS B PE30HATOPE.
8.Bunbl cucteM Hakauku. Y ClIOBUME Ha4yalla U CTAlMOHAPHOrO pekuMa reHepauuu. Kpuseie
Havaja reHepauu. MexaHu3m HaChIEHUs YCUIICHHUS.
9.1lpoxoxkaeHue u3aydeHus Yepe3 n30TponHyro cpeny. llornoienue u ycuieHue u3iny4eHusl.
3akon byrepa-JlamGepra-bepa. Jlorapudmuuecknii koddpuiueHT ycmienus. dhdexTuBHOE
CeYeHHUe Iepexo/ia  ero (pU3n4ecKuii CMbICIL.
10.25meKTpOoMarHuTHbIE BOJHBI M OMMCHIBAIONINE UX BETUYMHBL. AMIUTUTYAA, (Da3a, BOJIHOBOH
GpoHT BoNHBL. YpaBHeHHs MakcBella U UX PElIeHUs: YpaBHEHUE TUIOCKOH 1 chepuieckoit
BOJIHBI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.MIcTOYHMKOM KOT€pEHTHOTO U3TyYEHUs SABJISIETCS. . .
OtBeTsI:
1.Ceeroamnon 2.J1azep 3.Connrie 4.Jlamna HakaTWBaHUS
Bepnplii otBeT: 2. JIazep
2.CHexTp U3Jy4yeHus — 3To. ..
OtBeTsI:
1.Habop Bcex monspuzanuii, MMEIOIIKXCS B COCTaBe JJaHHOTO U3aydeHus 2.YepenoBanue
MaKCMMYMOB U MUHUMYMOB UHTEP(QEpPEHIIMOHHON KapTHUHBI PH HATO0XKEHUU
AIIEKTPOMAarHUTHBIX BOJIH 3.COBOKYIMHOCTh BCEX XapaKTEPUCTUK JAHHOTO U3IyUCHUS
4.Pacnpenenenue 3HEPreTUYECKUX N1apaMETPOB TaHHOTO U3JIYy4EHHUS 110 UMEIOIIUMCS B €r0
COCTaBE 4aCTOTaM WJIM JJINHAM BOJIH
BepHnblii oTBeT: 4.PacnipenesieHne 3HEpreTUUECKUX MapaMETPOB JAHHOTO U3JIYUEHHUSI 110
HMMEIOLIUMCS B €T0 COCTaBe YaCTOTaM WM JTMHAM BOJIH
3.M3myuyaTenbHBIMU KBAHTOBBIMHU IIEPEX0/1aMU HA3bIBAKOTCS
OtBerTsI:
1. ITepexonbl MEXAy aTOMapHBIMU PHEPrETUUECKUMHU ypoBHAMU 2. Ilepexosl,
COTPOBOXKAAIOIINECS U3TydyeHUEeM Uiu nornomienueM ¢otoHa 3. [lepexonbl Mexay
MOJIEKYJISIPHBIMH SHEPreTH4eCKMMH YpOBHSIMH 4. Bc€ BhllenepeuncieHHoe
Bepnsiii otBet: 2. [lepexopl, CONPOBOKAAIOIINECS U3ITYYEHUEM WM MOTJIOLIEHUEM
¢doToHa
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4.Pe30oHaTOp, B KOTOPOM H3JIyUYECHUE PACIIPOCTPAHSIETCS BOIM3U ONTUYECKON OCH U HE BBIXOJIUT
3a anepTrypy 3epKall ABIAECTCS
OTBeTHI:
1. PazbsroctupoBannbim 2. HeyctoituusbiM 3. YcroliunBbiM 4. KoHpoKaTbHEIM
Bepuriit otBeT: 3. YcTounBBIM
5.B na3epe 3a reHepanuio U YCUICHUE U3JTyUYEHHUsI OTBEYAET
OTBeTHI:
1. Cucrema nakauku 2. Pezonarop 3. AktuBHas cpena 4. OnTUYecKuid MOIyJISITOP
JTO0OpPOTHOCTH
Bepnpiit otBeT: 3. AKTUBHas cpena
6.06nacTh ¢ HanboIIee y3KOM NIMPUHOM rayccoBa Iy4Ka B €ro IpoI0JIbHOM CECUCHUH
Ha3bIBAETCS
OTBeThI:
1. Ilepetsixkoii 2. Kayctukoii 3. bivkneit 30001 4. [IsTHOM renepannu
Bepnpiii otBert: 1. [lepeTsikkoit
7.Paznuume yacToT U31y4yaeMoro 1 MpUHUMAEMOT0 CUTHANA MPH IBUYKEHUH UCTOYHUKA
OTHOCHUTEJIHO MPUEMHHUKA CBSA3AaHO C
OTtBeTsI:
1. Tucniepcueii 2. @otorddexkrom 3. UyBCTBUTEIBHOCTHIO puéMHUKA 4. Dddexrom Jommepa
Bepwsiii otBeT: 4. Dddexrom Jlomnepa
8. PacnipenierieHre KOHIISHTPAIIUN YACTHI] TI0 YHEPTHSIM B TEPMOIMHAMUYCCKH PaBHOBECHOU
CHUCTEME ONUCHIBACTCS
OTBeTHI:
1) Pacnpenenenuem Maxkcemna 2) Pacnipenenennem [lyaccona 3) Pacnpenenenuem
bonbumana 4) HopManbHbIM pacnipeieieHueM
Bepnriii otBeT: 3) Pacnipenenennem bonbiimana
9.CnexTp coOOCTBEHHBIX YaCTOT PE30HATOPA HA3BIBAETCS
OTBeTsI:
1) mpo1OABHBIMHU MOJIaMU 2) TOTIEPEYHBIMA MOJIaMU 3) TOOPOTHOCTHIO pe3oHaTopa 4)
napaMeTpoM KOH(UTYpaIii pe3oHaTopa
BepHnblii oTBeT: 1) npo1oibHBIMU MOJAMU
10.B cucreme ¢ KakuM KOJIMYECTBOM IHEPreTUYECKUX YPOBHEW HEBO3MOXKHO MOACPKUBATD
CTaIlMOHAPHYIO NHBEPCHUIO HACEIEHHOCTU ?
OTBeThI:
a)2;0)3;8)4;1)5
Bepwnbiii oTBeT: a) 2
11.Kakyto posib U3 nepedrcIeHHbIX UTPAlOT B aKTUBHOM cpejie MeTacTaOuIbHbIE YPOBHU?
OTBeTsI:
1) [lenatoT BO3MOKHBIM CO3/IJaHUE MHBEPCUHU HACEJIEHHOCTHU B Cpe/ie
2) Ob6ecnieunBaroT MOAAEPKaHUE TEPMOIMHAMUYECKOTO PABHOBECHS
3) [lepexos ¢ HUX COMTPOBOXKIAETCS OE3bI3TyUaTEeILHON pelaKcarueit
4) OGecnieunBalOT OBICTPBIN CIOHTAHHBIN MEPEX0/] HA OCHOBHOE COCTOSTHUE
Bepwnsriit otBeT: 1) JlenaroT BO3MOXKHBIM CO3/IaHHE€ MHBEPCHH HACEIICHHOCTH B CPEJIe

2. Komnerennmsi/Muaukarop: UJ-2onk-3 O6pabaTsIBaeT U MpeACTaBIIsLeT NOIyYEHHbIE
SKCIIEPUMEHTAJIbHbIE JaHHBIE JIJIS TOJTY4YeHHs] 0O0CHOBAaHHBIX BBIBOJIOB

Bonpocsl, 3aganus
1.C nomo1pto TOJICTOM CTEKISHHON JAUH3BI (N = 1,5), paanychl KpUBU3HBI IPETOMIISIOLINX
MOBEPXHOCTEH KOTOpoi cocTariisitoT R1 = -5 M u R2 = -3 M, a Tommuua d = 1 cM, mocTpoeHo
n3o0pakenue mpeamera. OnpenennuTe pacCTOSHUE OT MOCIESTHEH MPETOMIISFOIIEH
MOBEPXHOCTH JIMH3BI /IO OCEBOM TOUKU U300PAXKEHUS, €CITH U3BECTHO, YTO PACCTOSIHUE OT
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0CEBOM TOYKHU MIpeIMeTa JI0 IePBOi MpeoMIISIONIe moBepxHoctu S = 25 cMm. M300pazure
ONTUYECKYIO CUCTEMY M YKaXHUTE Ha HEH MOJI0XKEHUS MPeMeTa U ero N300pakeHusl.
2.0npenenuTe paauyc NepeTsHKKY rayccoBa IydKa, €ClId panyc KPUBU3HBI BOJIHOBOTO ()pOHTA
Ha PacCTOSHUU 15 M OT MEPETsHKKU BJIBOE OOJIbIIIE, YEM Ha PACCTOSHUU 6 M OT MEPETSHKKU.
JlimHa BOJIHBI JIa3€pHOTO M3Iy4YeHus paBHa A = 1064 Hwm.

3.JlmMHa CUMMETPUYHOTO PE30HATOpa aproHOBOro ja3epa (A = 514,5 um) paBHa 1 M. Yrou
pacxoAMMOCTH OCHOBHOM MOJibl pe3oHaTopa 1'. Onpenenute paaunyc KpUBU3HBI 3epKail
pe3onaropa. M300pa3urte pe3oHaTop ¢ yKazaHUEM MOJI0KEHUS LIECHTPOB KPUBU3HBI €0 3epKal.
4.0Onpenenure NpeaesibHO TOMYCTUMBIE MI0JIE3HBIE IOTEPU SHEPTUU B CHMMETPUYHOM
koH(pokanpHOM pe3oHnarope He-Ne nazepa (A = 632,8 HM), eciu AUCCUNIATUBHBIE TIOTEPH
coctaBistoT 10%, a mMpuHa TMHUM crieKTpa coOcTBEeHHBIX YacToT 10 MI'u. Paguyc
nepeTsKKy rayccona mmyuka 0,25 mm. Cuuraiite, 4To IJIMHA aKTUBHOM Cpe/ibl paBHA JJIMHE
pe3oHaropa.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.MaremaTHrueckasi MOJIeJIb OCHOBHOM MOJIBI M3TY4EHUs, CHOPMUPOBAHHOTO B YCTOIHYNBOM
CUMMETPUYHOM JIBYX3€PKaTbHOM KOH()OKAaTLHOM PE30HATOPE HAZBIBACTCS
OTBeTHI:
1. "'ayccoBbiM myukom 2. becceneBbim myukoMm 3. besnudpakunonnsiv nyukom 4. He umeer
Ha3BaHUsA
Bepusiii otBet: 1. ['ayccoBbIM yukoM
2.1lpu ymMeHBIIEHUU Pa3HOCTH YHEPTUN MEXKIAY YPOBHIMH YacToTa ()OTOHA MPU CHOHTAHHOM
U3ITyYEHUH. ..
OTBeTHI:
1. He u3mensierca 2. Ymensiiaercs 3. YBenuuuaercsa 4. MoxeT Kak yBEJIMUUTHCS, TaK U
YMEHBIIUTHCSA
Bepubliii otBeT: 2. YMeHbIIaeTCA
3.PacxoaumocTh rayccoBa Iy4ka OIpeeisieTcs B
OTBeTsI:
1) 6oxHe 30He 2) malbHEM 30HE 3) MepeTsHKKe 4 Ha PaCCTOSTHUH PIJICEBCKOM JITTMHBI OT
MEPETIKKU
BepHnblii oTBeT: 2) nanbHel 30He
4.KakoBa ¢opMa JIMHUU CHIEKTPa MPHU PE30HAHCHBIX MEPEX0Aax B UAeaIbHOM cirydae?
OTBeTHI:
1) JlopenueBa
2) I'ayccosa
3) [IpsimoyronbHas
4) TlapaGonuueckast
Bepwwsiii otBet: 1) Jlopennena

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 87
Onucanue xapaxmepucmuxu evinonenus snanus: Habpano 7,0-8,0 6annos.

Oyenka: 4 («xX0OpoII0»)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 68
Onucanue xapakmepucmuxu evinoinenus 3nanus: Habpano 5,5-6,5 6amios.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoinenus snanus: Habpano 4,0-5,0 6annos.
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Oyenxa: 2 («HEYyIOBIETBOPUTEIILHO)
Onucanue xapaxmepucmuxu evinonnenus 3nanus: Habpano ke 4,0 6amios.

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM U aTTECTALMOHHOM COCTABJIAIOIINX.
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