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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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. ITIK-1 Crioco0eH npecTaBIsATh COBPEMEHHYIO HAYYHYIO KApTUHY MHPA, BBISBIISTH
€CTECTBEHHOHAYYHYIO CYIIHOCTb MTPOOJIEM, OTIPEIENATh MYTH UX PEIICHUS U OLICHUBATh
3(PEKTUBHOCTD CIIETaHHOTO BHIOOPA
N/I-1 3HaeT TeHACHLIUU U IEPCICKTUBBI PA3BUTHUS SJIEKTPOHUKH U HAHOAJICKTPOHUKH, &
TaKXKe CMEXKHBIX 00JIACTEeH HAYKU U TEXHHUKH
NJI-2 YMeeT UCTonb30BaTh MEPEI0BOM OTEUECTBEHHBIN U 3apyOeKHBII ONBIT B
npoeCCUOHATIBHOM cepe NesITeTbHOCTH

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. KontponbHas padota Nel (KonTpoasHas pabora)
2. KonTponbnast padota Ne2 (KonTposapHas pabora)
3. Tect Nel (TectupoBanue)
4. Tect Ne2 (TectupoBaHue)

Dopma peanuzauuu: CmemmanHas Gopma
1. 3amuTa naboparopHsix padot (uckyccust)

BPC aucuunjavHbl

2 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUSITHI, %o
HNunekc KM- | KM- | KM- | KM- | KM-
Paznen qucuuImmHb KM- 1 5 3 4 5

Cpox KM: 4 8 12 14 16

OCHOBHBIE TTOHSATHS ONTUKHU U KBAHTOBOM OJICKTPOHHKH

I'1aBHBIE TEPMUHBI ONITUKU U KBAHTOBOM AJIEKTPOHUKHU + + + +
B3anMozeicTBe ONTHYECKOTO U3JIYUYEHHUS C BEIIECTBOM + + +
MexaHu3Mbl CO3/1aHUSI MHBEPCUU HACEIIEHHOCTH + + +
CrniekTpanbHble XapaKTEPUCTUKU U3ITyUEHUS U + + +
MIOTJIOIIECHMS IPU PE30HAHCHBIX NEPEX01ax

OO0t mpuHIMNI paboThI J1a3epOB

Y CTpoiicTBO Ja3epoB U MPUHIUI PabOThI + +




OnTudeckue pe3oHaToPhbI + +
dopMupoBaHUE CBOMCTB JA3€PHOI0 U3ITyYEHUS + +
[TpoxokaeHue Ja3epHOro U3IyYEHHUs Yepe3 ONTUYECKYIO + +
cucteMy. MeToJ1 JIyueBbIX MaTpHIl
[Tpunumn paboThl pa3IUYHBIX BUAOB Ja3€pOB
I"a3z0BbI€ 1a3€pHI +
TBeproTenbHbIE Ja3ephbl +
BoiokoHHBIE J1a3epbl +
[TonynpOBOIHUKOBBIE J1A3EPHI +
ObecnieueHne UMITYJIbCHOTO PEeKUMa I'eHEepaLuy Ja3epoB + +
Bec KM: 30 15 30 20

$06m1as acts/[1s1 MPOMEKYTOYHOMN aTrTecTanuud




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
KOMIIETEHIIH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 N-1nk-1 3HaeT TeHAEHUMHU | 3HATh: Tect Nel (TectupoBanue)
U TepCreKTHBBbl pa3Butus | Mexanusmsl paboTsl cuctem | Tect Ne2 (TectupoBanue)
AIIEKTPOHUKHU U | KBAaHTOBOM U ONTUYECKOI 3amura mabopatopHbix padoT (Auckyccus)

HAHODYJICKTPOHUKHU, a TAKKE | AIEKTPOHUKU
CMEXHBIX 00JIacTeil HayKH U | Y CTPOINCTBO M MPUHITUIIBI
TEXHUKHU paloThI J1a3€poB, a TAKKE
aIrOpUTMBI pacuéra
XapaKTEPUCTHUK UX
W3JIy4EeHUS

OcHOBHBbIE NIOHATHUSA
KBAaHTOBOM M ONTHYECKOU

INEKTPOHUKHU
IK-1 N-2nk-1 YwMmeer | YMeTs: Kontponbnas padota Nel (KonTtponbsHas pabota)
UCIIONIb30BaTh  MepenoBol | BeiOupaTs pannoHalbHbIe KonTponbnas padora No2 (KontponbsHas pabora)
OTEYECTBEHHBIN U | IyTU peleHust 6a30BbIX
3apyOexKHBIN OTIBIT B | 3a/1a4 1O pacy€Ty
npodecCHOHAIBHON  cdepe | mapamMeTpoB CUCTEM
JESITEIbHOCTH KBaHTOBOH M ONTHYECKON

JJIEKTPOHMKH, a TAKXKeE IO
peoOpa3oBaHMUIO JTa3epHOT0
W3Ty4EHHS] ONTUYECKOM
CUCTEMON

[IpoBomuTh pacyér
XapaKTEPUCTUK KBAaHTOBBIX
CUCTEM U JIA3EPHOTO




W3TyYEHHUS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tect Nel

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoILHOrO Meponpusitusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusitusi: CryneHty Bbigaercs Omank c 10
BonpocamMu M 4 BapHaHTaMHU OTBETOB Ha Kax[blii. CTYyAEHTY HYXHO BBIOpaTh €IMHCTBEHHBIN
BEPHBII BapUaHT OTBETA HA Ka)KIbIM U3 BOIIpocoB. Ha Bech TecT 0OTBOAUTCS 7 MUHYT.

Kpartkoe cogep:kanue 3aiaHusA:
CrnexTp u3mydyeHus — 37o...
1.  HaGop Bcex nmonsipu3anuii, UMEIOIIKXCS B COCTaBE JAHHOI'O M3JIy4eHUs
2.  UYepenmoBaHne MAKCHMyMOB M1 MUHUMYMOB HHTEP()EPEHIMOHHONW KaPTUHBI IPU
HaJIO’)KEHUH JIEKTPOMArHUTHBIX BOJIH
3. COBOKYIHOCTb BCEX XaPaKTEPUCTHK JAHHOTO H3JIydCHHS
4.  PacmpeneneHue SHEPreTUYECKUX MapaMeTPOB JAHHOTO U3IYUYEHUs 10 UMEIOIUMCS B €r0
COCTaBC HyaCcToTaM HJIM AJIMHAaM BOJIH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OcHoBHbIE HOHATUSA 1.IlepeuncianTe OCHOBHBIE MOHATUS TEOMETPUUYECKOM,
KBaHTOBOM u OINTUYECKOM (bu3n4ecKoil 1 KBAHTOBOM ONTHKH.
AIIEKTPOHUKHU 2.IlepeuncianTe OCHOBHbIE XapAaKTEPUCTUKH U3JTyUEHUS.

3.Kak npeobpa3zyercst U3j1yueHus 1ociie MPOXOKACHUSI
yepe3 ONTHYECKYI0 CUCTEMY WIIM OTPaKEHUsI OT IJIOCKOM
IPaHULbl pa3Jena ABYX AUIJIEKTPUUECKUX cpea’?

4.Kax cBs3aHHBI MEXy cO00H (ha30Bble, CIEKTPaJIbHbIE
U DHEpreTHyecKue napaMeTpsl GorToHa?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu eblnoanerus 3nanus: OLUeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU JaH
BepHbIi oTBeT Ha 9-10 u3 10 Bonpocos

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinonenus snanus: OueHka "Xopoo" BBICTaBIIAETCS, €CIIN JaH
BEpHBII 0TBET Ha 7-8 n3 10 Bonmpocos

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OueHka "yJ0BIeTBOPUTEIbHO" BHICTABISAETCA,
€CJIM JaH BepHbIN 0TBET Ha 5-6 n3 10 Bonpocos

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJlaHue HE BBITIOJHEHO B OTBEICHHBIN CPOK HIIM €CIIU JaH BEpHBIM OTBET MEHEEe, 4YeM Ha 5
BOIIPOCOB.




KM-2. KourpoJsbHas padora Nel

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mnpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTy BBIIACTCA BapHaHT,
cocroammii u3 3 3anad. Ha penienue 3a1a4 oTBOAUTCA 2 akaJeMUUYECKHUX Yaca.

Kpatkoe cogepxanue 3ajaHusi:
1 Haiitu nocapugmuyeckuii Ko3pGUIMESHT YCHICHHS I aKTUBHOW Cpebl TONIMHOMN 15 cMm,
€CJIM M3BECTHO, YTO KOA(DPHUITMEHT YCUTICHUS TSl TOU e CPeJibl TOIIIMHON 2 cM paBeH 20.

2 JliiiHa KOTepEeHTHOCTH B CIIy4yae JOIUIEPOBCKOTO YIIMPEHUS! OJHOM U3 JTUHUM U3ITydeHuUs
atomoB Bojopoja npu temneparype 400 °C coctasnsier 21 mm. Uemy paBHa sHeprus (B 3B)

COOTBETCTBYIOIICTO IEPEXOaa HA pCBOHaHCHOﬁ JJIMHE BOJIHBI?

3 Onna u3 kommoHeHT BekTopa J[xonca Dy = —3 + 8] B/m. Haiitu aMmuinTyny u Ha4aabHYIO
(a3y X- KOMIOHEHTBI CBETOBOI'O BEKTOPA, €CIIH MOJSIPU3AIIMOHHAS ITepeMEHHast paBHa 2 + 5j.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMmers: [IpoBoauTh pacuér 1.Kak ucnonws3oBats 3akoH byrepa-JlamGepra-bepa nmns
XapaKTEPUCTUK KBAHTOBBIX CHCTEM pacuéra KodpPuIMeHTa yCUIeHUs cpebl?

Y J1a3€pHOTO U3Iy4YEHUs 2.Kak paccuuThIBAIOTCS CIIEKTPAITBHBIC XaPaKTEPUCTUKH
W3ITy4eHUs B Cllydae OJTHOPOJAHOTO U HEOJHOPOTHOTO
yIIUPEHUS?

3.Kakue cynecTByroT METO/IbI

pacuéra noJsIPU3AIMOHHBIX XapaKTEPUCTUK H3TYICHUS?

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huosienuii nopoe evinonnenus 3adanus 6 npoyermax: 99
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISAETCS, €CIIU
HAMEUYEeH PallMOHANBHBIN MMyTh PEIICHHS BCEX 3aa4, OMyuyeH BEPHbBIN KOHEUHBIN pe3yabTaT B BUJIE
(bOpPMYITBI M YUCIIEHHOTO 3HAYCHUS, C KOPPEKTHBIM yKa3aHUEM BCEX Pa3MEPHOCTEH.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 66
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "Xopouo" BBICTaBIISAETCS, €CJIN HAMEUYEH
paloHaIbHBINA MyTh peleHus 2 u3 3 3a1a4, MOJTy4eH BEpHbI KOHEUHbIN pe3ynbTaT B BUJE
(opMyIbI U YMCIEHHOTO 3HAYCHMSI, C KOPPEKTHBIM YKa3aHHEM BCEX pa3MEpHOCTEH, THO0 BEpHO
pelieHsl 3 3a7jaun ¢ HE3HAUUTEIbHBIMU OIIMOKaMU B pacuéTax.

Oyenxka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 33
Onucanue xapakmepucmuxu evinonnenus suanus: OLeHKa "yI0BIETBOPUTEILHO" BBICTABIAETCS,
€CJIM HAMEYEH palMOHAIBHBINA MTyTh peleHns 1 u3 3 3a1a4, MoIy4YeH BEPHBIM KOHEUHBIN PE3YJIbTAT
B BUie (hOpMYJIbl M YUCIEHHOTO 3HAUYEHUs, C KOPPEKTHBIM yKa3aHHEM BCEX Pa3MEPHOCTEM, JIn6o
BEPHO peIleHbI 2 337a4u C HE3HAUUTEIbHBIMU OIIMOKAMU B pacyéTax.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyI0BICTBOPUTEIIEHO" BHICTABIIICTCS,
€CJIM 3aJ1a4M HEe PeIleHBI, MO0 PEIIeHbl HEBEPHO, C HEKOPPEKTHBIM KOHEYHBIM PE3yIbTaTOM B BUJIE
(hOpPMYITBI M YUCIIEHHBIX 3HAYCHHM.




KM-3. Tect Ne2

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeaeHHsi KOHTPOJAbHOro Meponpusitusi: CTyIEHTY BBIJAETCS BapUaHT C 5
BOIPOCAMH CO CBOOOJHBIM OTBETOM Ha Kaxabli. CTyIeHTY HYXHO BBIIMCAaTh OTBETHI Ha
OTAeNbHBIN TUCT. Ha Bech TecT 0TBOAUTCS 15 MUHYT.

Kpartkoe cogep:xanue 3ajaHus:
1. Cyrb MeTOs1a S5KBUBAJIEHTHOI'O KOH(OKAIBHOIO PE30HATOPA COCTOUT B ...
2.  OnummTe pa3u4Hble COCTOSHUS TOSPU3AIUH.
3. OOBscHUTE NPOLECC BBIHYKACHHOTO U3ITyYEHHUS.
4. MW3obpa3ute rpaduK 3aBUCHIMOCTH KPUBH3HBI BOTHOBOI MMOBEPXHOCTH I'aycCOBA ITyYKa B
IIPOJOJIBHOM CE€YECHHUH.
5. 3anuiuuTe yCIOBHE YCTOMYMBOCTH JIBYX3€PKAIbHbBIX JIA3€PHBIX PE30HATOPOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: Mexanusmbl  pabOThI 1.Kakue Bubl U31y4yaTebHbIX U 0€3bI371y4aTeIbHbBIX
CHUCTEM KBaHTOBOW M ONTHYECKON NepeX00B CYIIECTBYIOT?
AIIEKTPOHUKHU 2.B 4em 3akiro9yaeTcs MpUHIIMI pacdyéra

IIPOCTPAHCTBEHHBIX XapaKTEPUCTHK U3JIyUEHHs B
YCTOMUYMBOM JIBYX3€pKaJIbHOM JIA3EPHOM pE30HATOPE?
3.9ro Takoe nosmHomsl Jpmuta-I'aycca?

4.Yto0 Takoe rayccoB IMy4OK M KaKOBBI €ro CBOMCTBA?

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huoicnuii nopoe evinonuenus 3aoanus 6 npoyermax: 100
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CITU JaH
KOPPEKTHBII OTBET Ha BCE€ BOMPOCHI

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu evinoinerus 3nanus. OeHKa "Xopoio" BEICTABIAETCS, €CIH 1aH
KOPPEKTHBII OTBET Ha 4 U3 5 BOIIPOCOB, JIMOO B IIEJIOM J1aHbI BEPHbIE OTBETHI Ha BCE BOIPOCHI, HO C
JOTYIIIEHHEM HE3HAYUTEIBHBIX OINOOK.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM JJaH KOPPEKTHBIN OTBET Ha 3 U3 5 BOIPOCOB, JIMOO B LIEJIOM JaHbI BEpHbIE OTBETHI Ha 4
BOIPOCA, HO C JOMYIIEHUEM HE3HAYUTEIbHBIX OIIHOOK.

Oyenka: 2
Onucanue xapakmepucmuku ebinonnenus 3uanus: OLeHKa "Hey0BIETBOPUTEIbHO" BEICTABIACTCS
€CJIM JJaH KOPPEKTHBIN OTBET MEHee, YeM Ha 3 U3 5 BOIPOCOB, JTMOO €ClIi OTBETHI HA BOIIPOCHI
OTCYTCTBYIOT.

KM-4. KourposabHas pabora Ne2

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOro MeponpusTus: KourponsHas pabota
Bec koHTpOobHOrO0 Meponpustusi B BPC: 30



IIpouenypa mnpoBeaeHMsT KOHTPOJbHOro Meponpusitusa: CTyneHTy BbIaeTCs BapHUaHT,
cocrosituid u3 3 3ama4. Ha pemenue 3a1a4 OTBOAUTCS 2 aKaJIEeMUYECKHUX Yaca.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1 Haiitu koaduimenT oOpaTHOM CBSA3M IS ABYX3EPKAILHOTO pe3oHaTopa JIMHON 80 cM,
€CIIM B €T0 CIEKTPe COOCTBEHHBIX YaCTOT UIMPUHA CIIEKTPAIbHOM JrHUU cocTaBisieT 60 MI'n, a
aKTHBHAs cpeJia IPeCTaBIsIeT U3 ce0s pa3peKeHHbIN ras.

2 Paguyc KpuBH3HBI IEPBOTO 3epKajia JBYX3epKaJIbHOTO ONTHYECKOI0 PE30HATOpa PaBeH 2 M, a
BTOpPOE 3epkaiio miockoe. Paccrosinue mexy 3epkainamu cocrasisieT 70 cm. Halitu yron
pPacxoAUMOCTH (B yIJl. MUHYTaxX) M pa3Mep MepeTsHKKU rayccoBa mydyka, chOpMUPOBABILIEMCS B
TaKOM PE30HATOpE, €CIIU JJIMHA BOJIHBI n3iyyeHus 0,55 MKkM.

3 Uemy paBHA TOJIIMHA IJIOCKOMIAPAIIIEIIBHON TIACTUHBI C TIOKa3aTesieM npenomieHus 1,4,
ecJIi U300pakeHue npeaMera, HadIraaeMoe Yepes3 3Ty IUIACTUHY BJIOJIb MEPIEHIUKYISIPHOM
el ONITUYECKON OCH, CMEIIAETCS HA PAaCCTOSHUE 2 CM B CTOPOHY HaOJII01aTelsi OTHOCUTENIBHO

IIOJIOKCHUA CaMOI'O HpCI[MeTa?

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

Ywmers: BriOuparh panumoHanbHbIE
NyTU pelieHus 0a30BbIX 3ajad I10
pacuéTy  mapamMeTpoB  CHCTEM

KBAaHTOBOU " OIITUYECKOU
3JIEKTPOHUKH, a  TaKxe o
npeoOpa3oBaHUIO JIa3€pPHOTO

W3JIyYEHHUs] ONTUYECKONU CUCTEMOM

1.Kak paccuuThIBalOTCS MapamMeTpbl YCHICHUS U TIOTEPh
B ONTUYECKOM pe3oHaTope?

2.Kaxk paccunThIBaloTCA MapamMeTphl rayccoBa ImydKa B
ONTHYECKOM pe30oHaTope?

3.Kak paccunrarh napamerpsl U3Ny4eHUs,
peoOpPa30BaHHOTO ONTUYECKONW CUCTEMON, MATPUIHBIM
METOA0M?

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5

Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 99
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABISAETCS, €CIIU
HAaMEUYEeH PallMOHANBHBIN MMyTh PEIICHHS BCEX 3a]a4, OMyuyeH BEPHbBIN KOHEUHBIN pe3yabTaT B BUJIE
(bOpMYITBI M YUCIIEHHOTO 3HAYCHUS, C KOPPEKTHBIM YKa3aHUEM BCEX pa3MEepPHOCTEH.

Oyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 66
Onucanue xapakxmepucmuxu ebinoneHus snanus: OueHkKa "Xopouo" BBICTABIIAETCS, €CJIN HAMEUYEH
paloHaIbHBINA MyTh peleHus 2 u3 3 3a1a4, MOJTy4eH BEpHbI KOHEUHbIN pe3ynbTaT B BUJE
(opMyIbI U YMCIEHHOTO 3HAYCHMS], C KOPPEKTHBIM YKa3aHHUEM BCEX pa3MEpHOCTEH, THO0 BEpHO
peleHsl 3 3a7a4i ¢ HE3HAUYNUTENIbHBIMU OLIMOKaMu B pacuéTax.

Oyenka: 3

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 33
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
€CJIM HaMEYeH PaIllMOHANBbHBIN MyTh perieHus 1 u3 3 3aja4, MoJiyudeH BEpHbIA KOHSYHBIH pe3ysIbTaT
B BUie (POPMYJIBI M YUCIEHHOTO 3HAUYEHHS, C KOPPEKTHBIM yKa3aHHEM BCEX Pa3MEPHOCTEH, THO0
BEPHO pEIIeHBI 2 33]1aui C HE3HAYUTEIbHBIMH OIIMOKAMHU B pacuéTax.

Oyenka: 2

Onucanue xapakmepucmuku evinonnenus 3uanus: OLeHKa "Hey10BIETBOPUTEIbHO" BBICTABISAETCS,
€CJIM 3aJ1a4M He PelleHbl, TU0O0 pelIeHbl HEBEPHO, C HEKOPPEKTHBIM KOHEUHBIM PE3YyIbTaTOM B BUJIE
(bOopMyIIbI M YMCIICHHBIX 3HAUEHUH.
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KM-5. 3ammTa 1abopaTopHbIX padoT

®opmbl peanuzanun: Cvemannas Gopma

Tun KOHTPOJIBLHOr0 MeponpusiTusi: J{uckyccus

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBeaeHusi KOHTPOJbHOro Meponpusatusi: CTyIEHTY BBIJAETCA MO OJHOMY
BOIIPOCY Ha KaXIYI0 JT1abopaTopHyo padoty. Ha moarotoBky k orBety orBoauTcs 30 MUHYT.

Kpatkoe cogepxanue 3ajaHusi:
1. 3anuuuTe ycnoBrue ycTOMYMBOCTH pe3oHaTopa. ['1e Ha AuarpaMMe yCTOHYMBOCTH
pacnoararTcs CUMMETPUYHBIA KOH(GOKATbHBIN, CHMMETPUYHBIM KOHLIIEHTPUYECKUN U
MJIOCKUM pe3oHaTop?
2. YTto Takoe KOMILJIEKCHBIN napaMeTp rayccona nmydka? Uro takoe 3akoH ABCD?
3. UTo TaKoe HEepPreTHYECKUe U aMILTUTYAHbIE KOO PHUIMEHTH! POITYCKAHUS U OTPAXKCHUA?
KaxoBa ux B3aumMocBs3b?

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCTPOWCTBO M TMPUHIIMIIBI 1.IlepeuncauTe 1 ONUIINTE OCHOBHBIE CBOMCTBA U
paboTel  Ja3epoB, a  TaKxke rapaMeTpbl Ja3epHOT0 U3JTYUYEHHUS.

aJTOPUTMBI pacuéra 2.Yto0 Takoe MoAbl onTuyeckoro pezonaropa? Ot yero
XapaKTEPUCTUK UX U3TyYEHUS 3aBUCAT UX XAPAKTEPUCTUKHU?

3.Kax paccuuTtbIBaloTCs apaMeTphl rayccoBa Iydka,
peoOpa30BaHHOTO ONTUYECKON CUCTEMOM?

4.0numuTe 3aBUCUMOCTh KO3(DPHUIIMEHTOB OTpaKEHUS U
MIPOITYCKaHMS OT yIJia MaJeHus Ha TPaHUIly pa3/erna
JUDJIEKTPUK-AUDIICKTPUK?

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CITU JaH
KOPPEKTHBII U NCYEPIIBIBAIOIINI OTBET HA OCHOBHBIE U JTOTIOJTHUTEIbHBIE BOTIPOCHI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCs, €CIIH JIaH B
1IEJIOM KOPPEKTHBIN U MCUEPIIBIBAIOILUI OTBET Ha OCHOBHBIE U JIONOJIHUTENIbHBIE BOIIPOCHI, HO
JOITYIIICHBI HE3HAYUTEIIbHBIE OINOKHN WM HETOYHOCTH

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus 3nanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CJIM OTBETHI Ha BCE BOIIPOCHI JTaHBI TPEHMYIIIECTBEHHO BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
B CIIy4ae: - OTCYTCTBHSI IOMYCKa K 3aIllUTe JIA0OPATOPHBIX PadOT; - JaH MOJHOCTHIO HEBEPHBIHA
OTBET XOTs OBI HA OJIMH M3 BOIPOCOB ¥ OTCYTCTBYIOT KOPPEKTHBIC OTBETHI Ha JIOTIOJHUTEIILHBIC
HABOJSIIME HA BEPHBIA OTBET BOIIPOCHI MPEMOIaBATENS.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. JIazepsl: yCTpOMCTBO, OCHOBHBIE IEMEHTHI U UX Ha3HaueHue. [IpuHiun neicTBus 1a3epos.
[Tonnslit mokazatens ycunnenus. Kiaccuduxkanuus u npuMmenenue jiasepos. OcoOeHHOCTH
Ja3€PHOrO U3IIy4EHUS.

2. 3akon byrepa-JlamGepra-bepa. Jlorapudmudecknii ko dunment ycunenns. DPheKTuBHOES
CEUCHHE Mepexo/ia 1 ero GU3NIECKUI CMBICIT.

3apaua

Temnepatypa ra3za, coctosiero u3 Mojekyn renus (4 a.e.m.), pasaa 800 K. B ciryuae
HEOJJHOPOIHOTO YIIUPEHUs Ha paccTossHuU 0,3 HM OT pEe30HAHCHOM JIJTMHBI BOJHBI B CIIEKTPE
OJIHOH U3 CHIEKTPaJIbHBIX JUHUI 3HAUEHUE CIEKTPaIbHON IIIOTHOCTH MOIIIHOCTH YOBIBAeT B 6
pa3. HaiiTu pe30HaHCHYIO JUTMHY BOJIHBI JAHHOH JTMHHU.

IIpoueaypa nposenenust

OKk3aMeH npoBoauTCcs ycTHO. CTYAEHTY BbIAAeTCs OMJIeT ¢ 2 TEOpEeTUYECKUMH 3aJaHusMu U 1
3aznayeil. BpeMsi Ha MOATrOTOBKY K OTBETY - 60 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Mnankarop: NJI-1nk-1 3HaeT TeHAEHINU U IEPCIEKTUBBI Pa3BUTUS
AIIEKTPOHUKHU ¥ HAHORJIEKTPOHUKH, a TAKXKE CMEXKHBIX o0JacTeld HAyKU U TEXHUKHU

Bomnpocel, 3axanus
1.JIazepspl: ycTpOHCTBO, OCHOBHBIE 3JIEMEHTHI M UX Ha3HaueHue. [[puHImMn AeiCTBUS 1a3epoB.
[Tonusiif mokaszarens ycuinenus. Knaccudukaius u npuMeHeHue nazepon. OcoOeHHOCTH
JIA3€PHOTO U3JIYYEHUS.
2.JIazepsl Ha aToMapHBIX cMecsx. He-Ne mazep: KOHCTpYKIIHS, MPUHIUI paboThI, cXxeMa
ypoBHel, KII/I, BbIxoaHass MOITHOCTh U JIJTMHBI BOJIH T€HEPAIUU.
3.JIazepsl Ha MoNeKyApHBIX cMecsax. CO2 ma3ep: KOHCTPYKIUS, TPUHIIUI PabOThHI, cXeMa
ypoBHeu, KII/I, BbIxoaHass MOITHOCTh U CIIEKTP T€HEPALIUH.
4. Teepaorenbuble nazeps! (TJI): Buabl, KitodeBble 0cOOEHHOCTH. AKTHBHas cpeaa TJI u
TpeOoBaHus K Hell. BapuaHThl oNTHYECKOI HAKAUKHU U OXJIAXKIEHUS! aKTUBHOM Cpeibl.
5.BonokoHHBIE Ta3ephl: CUCTeMa HaKayKu, 00MIasi cxema v NpuHIUN padboTel. OcoOeHHOCTH
BOJIOKOHHBIX J1a3€pPOB.
6.006ecnieueHne pexxruMa HeTPEPHIBHOW U CBOOOIHOM TeHEpaIliy, pa3rpy3Ku pe30HaTopa,
CHHXPOHHU3AIUHA MO/I.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.MIcTOYHMKOM KOT€pEeHTHOTO U3TyYEHUS SABJISIETCS. . .
OtBeThI:
1.Ceeronnon 2.JIazep 3.Connue 4.Jlamna HakanuBaHus
Bepnplii otBeT: 2. JIazep
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2.MareMaTHuecKasi MOZEeNb OCHOBHOM MOJIbI U3TTy4eHHUs, CPOPMHUPOBAHHOTO B YCTOHYMBOM
CUMMETPUYHOM JBYX3€pKaJIbHOM KOH(OKaILHOM PE30HATOPE HA3BIBAETCS

OTBeTHI:
1. 'ayccoBbiM myukoMm 2. becceneBpiM myukom 3. be3audpakuronnsiM mydkom 4. He umeer
Ha3BaHUsA

Bepnpiii otBeT: 1. ['ayccoBbIM MydkoM
3.Pe3oHaTop, B KOTOPOM U3ITYUYCHHE PACTIPOCTPAHSIETCS BOJIU3H ONTHYECKON OCU M HE BBIXOIHT
3a anepTypy 3epKai sBIseTCs

OTBeThI:
1. PazbsroctupoBannbim 2. HeyctoituusbiM 3. YcroliunBbiM 4. KoHpoKaaTbHEIM

Bepuriit otBeT: 3. YcTounBBIM
4.B nasepe 3a TeHepaluio 1 YCUICHHUE U3TyYeHHs OTBEYaeT

OTBeThI:
1. Cucrema nakauku 2. Pezonarop 3. AktuBHas cpena 4. OnTuyecKuidi MOIyJISITOP
JTO0OpPOTHOCTH

Bepnsiii otBeT: 3. AKTUBHAs cpena
5.00nacTh ¢ Hanbosee y3KOW NIMPUHON TraycCoBa My4Ka B €ro MPo10JIbHOM CEUCHUU
HA3bIBACTCS

OTBeTHI:
1. [Tepersixkoii 2. Kayctukoi 3. binxkueli 30001 4. [IaTHOM renepanuun

Bepnsiii otBet: 1. IlepeTsxkon
6.Haubosnee KOMIIaKTHBIM CpEH BHUJIOB JIa3ePOB SBISIOTCS

OTBeTHI:
1. TBepnotenbsHbIe Ta3epsl 2. ['a3oBbie nazepsl 3. BoaokoHHbIe na3zepsl 4.
[TosrynnpoBOIHUKOBBIE JIa3€PHI

Bepwnsiii otBet: 4. [1o1ynpoBOJHIUKOBBIE JTa3ephl
7.IlepBblii B Mupe na3ep ObLI c/ieJIaH Ha OCHOBE aKTUBHOM Cpefibl U3

OTBeTsI:
1) momynpoBoiHUKOBOTO coenuuenust AlGaAs 2) pyouna 3) Heonuma 4) razopoit cmecu CO2 u
N2

BepHnpiii oTBeT: 2) pyOuHa
8.CreKkTp COOCTBEHHBIX YACTOT PE30HATOPA HAZBIBACTCS

OTBeTHI:
1) npo10IBHBIMU MOAAMU 2) MIONEPEYHBIMUA MOJaMH 3) JOOPOTHOCTBIO pe3oHaTopa 4)
napaMeTpoM KoH(pUTrypaiuu pezoHaTopa

BepHnblii oTBeT: 1) mpo10oibHBIMU MOJAMU

2. Komnerenuusi/Muaukarop: UJ1-2nk-1 YMeer ucnoiap30BaTh NepeioBoil 0TEUECTBEHHBIN U
3apyOeKHBIN OMBIT B IPOpECCHOHATIBHOM cepe NesITeTbHOCTH

Bonpocsl, 3aganus
1.Pe3oHaTopsl 1 UX KIacCU(PUKALMS 10 pa3InYHbIM KpuTepusiM. OCHOBHbIE TapaMeTPhI
PE30HATOPOB U IPaBHJIa 3HAKOB. Y CTOMYHUBOCTE M IOOPOTHOCTH pe3oHaTopa. [lotepu.
2.Bunsl AByX3epKaibHbBIX pe30HAaTOpoB. CriocoObl BEIBOA N3TYUEHUS U3 PE30HATOPA.
Konnentpruueckuii u KoHQOKaIbHBIN pe3oHaTop. MeToa KoHPOKaTBLHOTO pe30HaTOpA.
3.®@opMupOBaHNUE JIA3EPHOT0 U3IYYEHUs B pe30HaTOpe, MObl. [Ipo10sibHbIE U TONIEpEeYHbIE
Moasl. [TommaOMBI DpMmuTa-I'aycca. Cenexuus Moz.
4.IIpoxoxieHNE U3ITYYEHHS Yepe3 U30TPOIHYI0 cpely. [lornomenue u ycuiieHne u3iny4eHus.
3akon byrepa-JlamGepra-bepa. Jlorapudmuuecknii kodpdunuent ycmienus. IhpexTuBHOE
ceueHue nepexoa u ero Gu3nYecKuii CMbICI.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI
1.CrexTp nu3nyueHus — 31o...
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OtBeThI:
1.HaGop Bcex mossipu3aiiuii, MMEIONIUXCS B COCTaBe JJAHHOTO u3aydeHus 2.YepenoBanue
MaKCMMYMOB U MHHUMYMOB UHTEP(EPEHIIMOHHON KapTHUHBI PH HATO0KESHUU
3JIEKTPOMArHUTHHIX BOJIH 3.COBOKYITHOCTh BCEX XapAaKTEPUCTUK TAHHOTO U3IIYy4eHUS
4.PacnpezneneHue 3HEPreTHYECKUX [1apaMETPOB TaHHOTO U3JIYy4E€HHUs 110 UMEIOILUMCS B €TI0
COCTaBE 4aCTOTaM WJIU JJINHAM BOJIH

BepHnbplii otBeT: 4.Pacnpenesenne 3HEpreTUYECKUX MapaMeTpoB JaHHOTO U3IYUEHHUsI 110

HMMEIOIIMMCS B €r0 COCTaBe 4YaCTOTaM WJIM JUIMHAM BOJIH
2.M3ny4arenbHbIMU KBAaHTOBBIMM [1€PEXOAAMU HA3bIBAIOTCS

OTtBeTsI:
1. Ilepexoapl Mex1y aTOMapHBIMU 3HEPreTUYECKUMU YpOBHsIMH 2. [lepexonpl,
COTPOBOXKAAIOIINECS U3TydyeHHEeM uiu noromenueM ¢otona 3. [lepexonbl Mexay
MOJIEKYJISIPHBIMH SHEPreTUYeCKUMU YpoBHSMU 4. Bc€ BhllIeniepeuncieHHoe

BepHusiii otBet: 2. [lepexo/ipl, CONPOBOKAAIOIINECS U3ITYYEHUEM WU TOTJIOIEHUEM

¢dotoHa
3.Paznuune yacToT U371y4aeMoro ¥ NPUHUMAEMOI0 CUTHAJIA MIPU ABUKEHUU UCTOUYHHKA
OTHOCHUTEJIHO MPUEMHHUKA CBSA3AaHO C

OTtBeTsI:
1. ducnepcueii 2. ®otorpdexrom 3. UyBcTBUTENBHOCTRIO TpréMHKKA 4. Dddekrom Jlorrepa

Bepwsiii otBeT: 4. Dddexrom Jlomnepa
4.11pu yMeHbIIEHUH Pa3HOCTH SHEPTUIl MEKY YPOBHSAMH 4acTOTa (POTOHA IPU CIIOHTAHHOM
U3JIy4CHUH. . .

OTtBeThI:
1. He u3mensierca 2. Ymensiiaercs 3. YBenuuuaercsa 4. MoxeT Kak yBEJIMUUTHCS, TaK U
YMEHBIIUTHCS

Bepubliii otBeT: 2. YMeHbIIaeTCA
5.Pacnipenienenrie KOHLEHTPALUU YaCTULl IO SHEPTUSAM B TEPMOJIUHAMUYECKH PABHOBECHOM
CHUCTEME OIMCBIBAETCS

OTBeThI:
1) Pactipenenenuem MaxkcBenna 2) Pacnipenenenuem Ilyaccona 3) Pacnipenenenuem
bonbumana 4) HopManbsHbIM pacnipeieieHueM

Bepnpiii otBeT: 3) Pacnpenenenuem bonbiimana
6./13MeHeHre UHTEHCUBHOCTH M3 Iy4YEeHUsI IPU €0 MPOXO0KIEHUHU Yepe3 OJHOPOIHYIO
M30TPOIHYIO MOTJIOMAOIIYIO CPEAY OJUMHSIETCS 3aKOHY

OTBeThI:
1) Crennnyca 2) Mantoca 3) [1nanka 4) byrepa-Jlam6epta-bepa

Bepnpriii otBet: 4) byrepa-JlamOepra-bepa
7.PacxoaquMoOCTh rayccoBa Iy4ka OIpeIesieTCs B

OTBeThI:
1) 6mokHel 30He 2) nanbHel 30He 3) nepeTsikke 4 Ha pacCTOSHUM PAJICEBCKON JJTUHBI OT
NEePETKKU

Bepuslit oTBeT: 2) nanbHeil 30He

II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIONHEHA B paMKaX "TPOJABHHYTOrO"
ypoBHs. OTBETHI JIaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHYSCKUX PEIICHUAN

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIOTHEHA B paMKax "6a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTEIbHbIE
HEJO0CTaTKH.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHas 4acTh 3aJaHUI BBIMIOJIHEHA BEPHO, HO HE JaHbl KOPPEKTHBIE OTBETHI HA BOIPOCHI
yrayOJIeHHOTO YPOBHSI.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: Bee 3aqanus OuiieTa He BBITIOIHCHBI WIIH
BBITIOJTHEHBI TPEUMYIIIECTBEHHO HETPABUIIHHO.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLIUX.
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