MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienne noaroroBku/cnenuaibHoctsb: 11.03.04 DiieKTPOHHKA U HAHOJIEKTPOHUKA
HaumeHnoBanue o0pa3oBare/ibHOM nporpaMmbl: JlazepHas U onTHYecKAas U3MEPHUTEIbLHASA 3J1eKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajlaBpuaT

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepuajabl
o IMCIOMIIJIMHE
Hpmc.ﬂa)maﬂ OIITUKA

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»

CeegeHua o snagensbue L3N M3 O.A'
Bnageney EsTuxunesa O.A.
Pa3pa60Tqm< Unenmnduratop  RP243dc26-YevtikhiyevaOA-2430dc EBTHXHEBA
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

P%]KOBOI[HTGHB o ; Ceeaenun o Bnagensue L3N M3K H M
00pa3oBaTCIbHOU i Bragenen CKOpHAKOBa H.M. o
pOorpaMMel * Mol ¢ Waermnbriatop  RO84920bc-SkorniakovaNM-67174b CKopHsKOBa

o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH o Ceeaenun o Bnagensue L3N M3K H M
BBIIIyCKaloIcn Bragene, CKOpHAKOBa H.M. o
Kadeapoi Waermnbriatop  RO84920bc-SkorniakovaNM-67174b CKopHsKOBa




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. [TK-1 CniocoGeH yuyacTBOBaTh B MPOSKTUPOBAHUN KBAHTOBO-ONTUYECKUX CUCTEM ISl PEIICHUS
3a/1a4 JUArHOCTUKH, HABUTAIIMH, CBSI3U U KOHTPOJIS

N/I-4 YMeer npoBOIUTh TEXHUYECKHUE PACUETHI; TEXHUKO-3KOHOMUYECKHUI 1

(G YHKIIMOHATHFHO-CTOMMOCTHON aHAJIU3 MPOEKTOB KBAHTOBO-ONTUYECKUX CUCTEM

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Orpanu4eHue CBETOBBIX MyYKOB B onThuueckux cucremax (KonrponbHas pabora)
2. OcHoBsl MaTpuyHoOi onTuku (KonTposiabsHas pabota)
3. Pacuér ontuyeckoil cucteMsl ¢ TOMOIIbIO (OPMYJ TEOMETPUYECKOI ONTUKU
(KonTpoawpHas pabora)
4. Teopus uaeanpHOM onTuueckoil cucreMsl. [loctpoenue n3odpaxenuit (KontponbHast
pabora)

Dopma peanuzanuu: YcrHas popma
1. 3amuTa naboparopusix padbot (JIaboparopnas padbota)

BPC aucuunjanubl

5 ceMecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnuneke KM- | KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4 5
Cpox KM: 4 7 10 13 16

[lonsaTus u OIIPEACIICHUA HpHKHaﬂHOﬁ OIITUKH

[lonsaTus u OIIPEACIICHUA HpHKHaHHOﬁ OIITUKH + +

Teopus naeanbHONU ONTUYECKON CUCTEMBI

Teopus naeanbHONU ONTUYECKON CUCTEMBI + +

[TpoxoxxaeHue ydeit uepes NpeaoMIIsIIoIIue 1
OTpaKAIIINE NOBEPXHOCTH

[TpoxoxxaeHue ydeit uepes NpeaoMIIsIIoIIue 1
OTpaKAIOIINE NOBEPXHOCTH

OcCHOBBI MAaTPUYHOU ONTHKHU




OCHOBBI MATPUYHON ONITUKH +
OrpaHuyeHue CBETOBBIX MMYYKOB B ONTHYECKUX CUCTEMAax
OrpaHuyeHue CBETOBBIX MMYYKOB B ONTHYECKUX CUCTEMAax + +
OcHOBBI Ta0apUTHOTO pacyeTa ONTUYECKUX CUCTEM
OcHOBBI Ta0apUTHOTO pacyeTa ONTUYECKUX CUCTEM +
JleTanu oNTUYECKUX CUCTEM
JleTanu ONTUYECKUX CUCTEM +
OnTuveckuii mpudoOp Kak nmepeaaTyuk YHEPTUu
U3ITy4eHUs
OnTuueckuii mpudop Kak nepeaaTyuk SHEPTruu + +
U3ITy4eHUs

Bec KM: | 20 20 20 20 20

$06m1as acts/[1s1 MPOMEKYTOYHOMN aTrTecTanuud

BPC kypcoBoii paGoTbsl/mpoexTa

5 cemectp
Beca KOHTpOJIBHBIX MepONIpUsATHiL, %
Pasznen qucuunianHel Hnnexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 10 10 15 15
Pacuér kapauHaIbHBIX 2JIEMEHTOB ONITHYECKON CHCTEMBI,
oTpeieNIeHue TOJIOKEHUS U pa3Mepa n300pakeHus 1o Gpopmysiam + +
T€OMETPUYECKON ONTUKHI
Pacuér kapauHaIbHBIX 2JIEMEHTOB ONITHYECKOW CHCTEMBI,
oTpeieNIeHue TOJIOKEHUS U pa3Mepa n300pakeHus 1o Gpopmysiam + +
MaTPU4YHON ONTHKH
OrpaHudeHne CBETOBBIX ITYYKOB B ONITUYECKON CUCTEME + +
Bec KM: | 30 30 30 10




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
JUCIUILINHE
IK-1 N-4mk-1 YMeeT npoBoaUTh | 3HATh: Teopust uneanbHOM onTudeckoit cuctemsl. [locTpoenne n3o0pakeHuit

TCXHHUYCCKHUC pacuCThI;
TECXHUKO-DPKOHOMHYCCKHI H

(b yHKIIMOHATBHO-
CTOUMMOCTHOM a”Haiau3
IIPOCKTOB KBAaHTOBO-

OIITHYCCKHUX CUCTEM

TEOPETUYECKUE OCHOBBI
(dhopMupOBaHHS KBAHTOBO-
ONITUYECKUX CUCTEM
TEOPETUYECKHE OCHOBBI
MPOBE/ICHUS TEXHHUYECKOTO
pacuera KBaHTOBO-
ONTUYECKUX CUCTEM
MPUHITUITBI pAaOOTHI U
MIPOEKTUPOBAHUS KBAHTOBO-
ONITUYECKUX CUCTEM
Pa3IMYHOIO 3HAYEHUS
YMers:

MIPOBOJIUTH pacyer
KBaHTOBO-OITHYECKUX
CHCTEM COBPEMEHHBIMU
METOZaMHU

BBIOMPATH 3JIEMEHTHI U
KOMIIOHEHTHI JIISI
MIPOEKTUPOBAHUS KBAHTOBO-
ONITUYECKUX CUCTEM B
3aBHCUMOCTH OT 00JIaCTH UX
MTPUMEHEHHSI

(KonTponbsHas pabora)

Pacuér onTHuecKkoil CUCTEMBI ¢ TIOMOIIBIO POPMYIT FEOMETPUIECKOM
ontuku (KonTponbsHas padora)

OcnoBbl MmatpuuHOi onrtuku (KoHTponbHas paboTa)

OrpanudeHue CBETOBBIX IYYKOB B onTH4eckux cuctemax (Konrponphas
pabora)

3amuTa naboparopusix pabot (JIaboparopnas pabota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Teopusi naeajbHoi ontuyeckoii cucremsl. IlocTpoenne n3odpakeHuni

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MEPONPUATHSA: 3aaHue HA 45 MUHYT

KpaTkoe conep:kanue 3a1aHusi:

BrImonHUTE TOCTpOCHKE H300paXKEHUS TOUKH, JIKAIEH Ha ONTUYECKO OCH; 0003HAYNTh
YIJIbI M OTPE3KH B COOTBETCTBUU C IPABUJIAMM 3HAKOB; PELIUTH 3a/1a4y.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TCOPECTUYCCKHUC OCHOBBI

IMPOBCACHUA TEXHUYCCKOI'O
pacucTa KBAaHTOBO-OIITUYCCKUX
CHUCTEM

1.IToctpouts U300paXkeHue T. A, JexKaieii Ha
ontu4eckoit ocu. O003HAUNTH paccTosiHus: 4, Z, f, a', z/,

f'

2.ITocTpouTh X0J1 MPOU3BOJIBHOIO JIyya U3 T. A, Jexariei
Ha onrtuyeckoil ocu. O603HAUNUTh XapaKTEPHbIE
paccTosHUA BJOJIb JIy4a U BJOJIb ONITUYECKON OCH, a
TaK)Ke YIJIbl, 00pa30BaHHbIE MMAJAIOIINM U OTPAKEHHBIM
JIy4OM C ONITHYECKOM OCBIO U HOPMAJIBIO K OTpa)KaroIen
MTOBEPXHOCTH B TOYKE MaJACHHUS.

3.0npenenuts POKYCHOE pacCTOSIHUE TOHKOTO
KOMIIOHEHTA B BO3/1yX€, €CIIH PACCTOSHUE MEXKIY
npeameTroM u uzooOpaxenueM L =200 mm, pazmep
npenMera y = 2 cm, uzobpaxenus y’'=—1,2 cm.
BBINOJHUTE OCTPOEHUE.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoaneHus snanua: OneHKa "0TIIMYHO" BBICTABISETCS, €CIH 3a/1aHNE
BBITIOJTHEHO B MOJTHOM 00BEME WJIH BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABIICHHUE JISI PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTaBISAETCH,
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHKa "HeyI0BICTBOPUTEIILHO" BBICTABIISCTCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-2. Pac4yéT onTHYeCKOH CMCTEeMBbI ¢ IOMOIIbLIO (OPMYJI reOMeTPUIECKON ONTUKH

®opmbl peanuzanuu: [luceMennas padora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHnsi KOHTPOJBLHOI0 MeponpusiTusi: 3aganue Ha 90 MUHyT

KpaTlcoe CoA€cpKaHMuE 3alaHUA:
3a,I[aHI/I$[ Ha IIPUMCHCHUC (I)OpMy.]'I pacqéTa HB}O(KOMHOHGHTHOﬁ CHUCTCMBI U XOJa Jiyda 4€pe3

PCAIBHYIO OIITUYCCKYIO CUCTCEMY.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEOPETUYECKHUE OCHOBBI 1.0npenenuTh GOKYCHOE pacCTOSHUE ONTUYECKON
dopmupoBaHus KBaHTOBO- CHCTEMBI, a TAK)KE TTOJIO’KCHHE TIIaBHBIX (DOKYCOB U
OIITHYCCKHUX CUCTEM TJIaBHBIX TOYEK ONTHYECKOM CHUCTEMBI, COCTO?IHIGfI u3

JIBYX TOHKMX KOMIIOHEHTOB C ()OKYCHBIM

paccrostaueM fi! =100mMm, f7= 120MM, PacoI0KeHHbIX
B BO3ayxe Ha paccrosiHud d = 20 Mm.

2.1IpoBepuTh, COXpaHAETCS JIU TOMOLICHTPUYHOCTh MTy4Ka
IIPU OTPAKEHUH €0 OT CPeprUuecKOro BOrHyTOTO
3epkaina pagumycom I = —60 mm, eciiu S = —200 MM (cm.

PHUCYHOK).

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRLIOPAHO BEPHOE HAMPABIICHHUE JISI PEIICHUS 3a/1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTABISAETCH,
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OneHKa "HeyI0BICTBOPUTEIILHO" BBICTABIISCTCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBITIOJTHCHO

KM-3. OcHOBBI MATPUYHO ONITHKHU

®opmbl peanuzanuu: [luceMennas padora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHnsi KOHTPOJBLHOI0 MeponpusiTusi: 3aganue Ha 90 MUHyT

Kpatkoe cogepxanue 3agaHus:
3HaHME U YMEHUE IPUMEHATH (DOPMYJIBI MATPUYHON ONTUKU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTb: BbIOMpATh 3JIEMEHTHl U 1.0OnpeaenuTb MaTPUYHBIM METOJIOM (OKYCHOE
KOMITOHEHTHI IS TPOSKTHPOBAHHUS paccTosiHUe, a TaK)Ke MOJI0KEHHE TIaBHBIX (DOKYCOB U
KBAaHTOBO-ONTHYECKUX CHCTEM B TJIaBHBIX TOYEK ONTHYECKOH CHCTEMBI, COCTOSILEH 13
3aBHCUMOCTH OT 00Jactm ux JIBYX TOHKHX KOMITOHEHTOB C ()OKYCHBIM

MPUMEHEHUS paccrosuueM fit =100mM, f2= 120MM, pacHoI0KEHHBIX

B BO31yxe Ha paccrosiaud d = 20 M.

2.Tonkas 1MH3a ¢ paauycamMu KpuBHU3HbI 17 = 40 cM

u rzz = —60 cM TonumHoM d = 20 cM BBINIOJIHEHA U3
CTEKJIa ¢ TToKazarenieM npenomienus N = 1,5183. C
MTOMOIIBI0 MATPUYHOTO METO/1a OTIPEACTUThH (POKYCHBIE
PaCCTOSTHUS JIMH3BI, TIOJIOKEHHE (POKATHHBIX U TJIABHBIX
TJIOCKOCTEM.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaxneHus snanua: OueHKa "0TIIMYHO" BBICTABISAETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00'b€ME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8vinoineHus sHanus: OneHKa "XopoIo" BEICTaBISETCS, €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 33]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2




Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI_[CHKa "Hey,Z[OBJIGTBOpI/ITeJIBHO" BBICTABJIACTCA,
€CJIK 3aJaH1EC BBIITOJIHECHO HEBCPHO UJIU IMPEUMYIICCTBEHHO HE BBIIIOJTHEHO

KM-4. OrpanuyeHue CBeTOBBIX NIYYKOB B ONITHYECKUX CHCTEMAX

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeneHnsi KOHTPOJIbHOI0 MeponpuATHA: 3a1aHue Ha 90 MUHYT

KpaTlcoe CoA€cpiKaHuE 3alaHUA:
VYmMmenue OIIPECACIIATH IMOJIOKEHUEC anepTypHofI I[I/Ia(l)pal"MBI, BXOJHOT'O Y BBIXOAHOI'O 3pa4YKOB

OIITUYECKOU CUCTEMBI

KoHTposbHbIe BONPOCHI/3a1aHUA:

3HaTh: [PUHUMIBI  pabOTBl U 1.0npenenuTh NOJI0KEHUE U JUAMETP BBIXOJIHOTO
IPOEKTHUPOBAHUS KBaHTOBO- 3payka B CHCTEME, COCTOSILEH U3 IByX KOMIIOHEHTOB,

A A
ONTUYECKUX CHUCTEM Pa3IUYHOIO ecITu a Aﬁl: -69,0 MM; DAﬁl =414 mm; f =126,16
SHATCHHA MM; f5° =57,43 MM; paccTOsTHHE MEXy KOMIIOHEHTaMHU

d= 116,15 mm; yrimoBoe moje 20=8°30".
2.0mpenenuTh MoI0KEeHUE arepTypHOr auadparMbl
BXOJTHOT'O M BBIXOJIHOT'O 3payuKOB.

_]_J

T
-

3.0npenenuTs TMHENHOE U YTIIOBOE MOJIsl TPOCTPAHCTBA
MPEAMETOB M MPOCTPAHCTBA N300PAKEHUI.

AD

: :

A 2F F Pap H H F 2F

OnucaHue MKAJbI OlleHUBAHUS

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "oTIMYHO" BBICTABISETCS, €CIH 3a/1aHNe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe eévinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoixneHus shanus: OneHKa "XopoIo" BEICTaBIAETCS, €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50




Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISIETCA,
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHKa "HeyJ0BIETBOPUTEIBbHO" BBICTABIISIETCS,
€CJIM 3aJ]JaHuE BBIMIOJHEHO HEBEPHO WJIM MTPEUMYILIECTBEHHO HE BBIOIHEHO

KM-5. 3amura 1abopaTopHbIX padot

@opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnss KOHTPOJILHOr0 MeponpusaTusa: becena mo maboparopHbM paboTam

Kpartkoe cogep:xxanue 3aganus:
OTBeTHI Ha BOMPOCHI MO BHITIOJIHEHHBIM JJA0OPAaTOPHBIM paboTam

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: NPUHUMIBI  pabOTBl U 1.MeroiMKa 3KCTIEpUMEHTAIILHOTO OIPEIEICHUS

POCKTHUPOBAHUS KBaHTOBO- YBEIUYCHUSI MUKPOCKOIIA.
ONTHYECKUX CHUCTEM Pa3IUIHOTO

3HAYCHUS

3HAaTh: TCOPCTHYECKHE OCHOBBI 1.MeTorKa SKCIIEPUMEHTAITLHOTO HCCIICIOBAHUS
NPOBE/ICHUS TEXHUYECKOTO paszpeniarieii criocoOOHOCTH ONTUYECKUX CUCTEM C
pacuera KBaHTOBO-OITHICCKUX MTOMOIIIBIO IITPUXOBBIX MUP.

CHCTEM

3HaTh: TEOPETUYECKHE OCHOBBI 1.YUto Takoe MmiIoCcKOCTh HAMITYUIIeH YCTAaHOBKH?
dbopMupoBaHus KBaHTOBO- Onpenenuts rpa-hudecku €€ MEeCTOMONI0KEHHUE U
ONTHYECKUX CHCTEM pa3Mepsl KPY)KKa PacCEesTHHSI B 3TOM IJIOCKOCTH.

YMeTs: MIPOBOANTH pacuer 1.Kakumu cioco6aMu MOKHO U3MEPUTH YTOJl PU3MBI C
KBAaHTOBO-OMTHUYECKUX CUCTEM nomorisio roanomerpa ['C-5?

COBpPECMEHHBIMH MCTOAAMU

2.11300pa3uTh ONTHYECKYIO CXEMY MUKPOCKOIIA.

Onpenenuts BUIMMOE YBEIUYEHHUE NPEAMETA.

Onucanue MIKAJbI OLEHUBAHUS

Ouyenxa: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISETCA, €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHKa "HeyI0BISTBOPUTENLHO" BHICTABIISETCS,
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MPEUMYIIECTBEHHO HE BBIITOJTHCHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OcHOBHBIE IOHATHA FreOMeTpUUYecKoi onTuku. OnTuueckas cuctema. I[Ipenmer u
nzoopaxenue. [IpocTpaHCTBO MPEAMETOR M MPOCTPAHCTBO M300pakeHU. [ OMOIIeHTpruYecKre
MyYKH.

2. Ypasuenue Jlarpanxka-I'eapMronbua st Ha€adbHOM ONTUYECKON CUCTEMBI.

3. Onpenenuth HOKyCHOE pacCTOSIHIE TOHKOTO KOMITOHEHTA B BO3/IyXe, €CIIM PACCTOSIHUE
MeXy IpeMeToM 1 n3o0paxkennem d =80 MM, a nuHeliHOe yBenudyenue B = -0,6.

IIpoueaypa nposenenust
YcrHas popma

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPObHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Muaukarop: U-4nx-1 YMeeT npoBOAUTh TEXHUYECKHE PACUETHI; TEXHUKO-
9KOHOMHUYECKUH U (DyHKIIMOHAIbHO-CTOUMOCTHOM aHaJIU3 POEKTOB KBAHTOBO-ONTUYECKUX CUCTEM

Bomnpocel, 3axanus
1.OcHoBHbIE MOHATHUSA TeoMeTprudeckoit onTuku. Ontuyeckas cucrema. [lpenmer u
n3zo0paxxenue. [IpocTpaHCTBO MPEIMETOB M MMPOCTPAHCTBO H300paKeHU. | oMOIIeHTpHYecKue
MyYKH.
2.YpaBuenue Jlarpamxka-I enpmromnsiia 1yist HaeaabHON ONTUYECKONW CHCTEMBI.
3.KapauHanbHbIe 271EMEHTHI HJI€AIBHON ONITUYECKON CUCTEMBI.
4 MaTpudHOE ONHCAaHUE CBOMCTB ONTHYECKOU CUCTEMBI.
5.1-i1 u 2-ii BcrmoMoraTeNbHbIe TapaKCUaIbHbIE TyUH.
6.AneprypHas nuadparma. BXogHON U BBIXOTHOM 3payukH.
7.I'abaputHsblii pacdet ontuueckoit Tpyosr Kemnepa.
8.0mpenenuth GOKYCHOE PACCTOSTHUE TOHKOTO KOMITOHEHTA B BO3/IyX€, €CITU PACCTOSIHUE
MeXJTy TIpeIMeTOM U u306paxenneM d =80 MM, a uHeliHOe yBenuuenue g = -0,6.
9.0npenenuTh MaTPUIHBIM METOZOM KapIUHAIbHBIE 3JEMEHTH MeHHcKa: 1y = 112,46
MM, 72= 53,95 MM, d =2 mm, n = 1,52.
10.IIpenmeT BbICOTOM y = 2 cM pacmoio’keH Ha pacctossHuM L =45 oM ot skpana. ['ne Hy)HO
PacoJIOKUTh COOMPAIOIYIO JINH3Y ¥ KAKOBO (POKYCHOE PacCTOSHUE JIMH3bI, 111 TOTO YTOOBI
n300pakeHe Ha SKpaHe PaBHAJIOCH y'= - 4 cM.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Kakoe u3 yTBep:KI€HHI1 SIBIASETCS HEBEPHBIM: B CIy4yae ACHCTBUTEIbHBIX JTy4yei

MOJIO’KEHNE N300paKeHUsI
OTBETHI:

a) 3aBHCHT OT yTJjla HAKJIOHA JTyda K ONTUYECKOU OCH

0) 3aBUCHT OT pPaJIMyCOB KPUBHU3HBI MIPEIIOMIISIOIINX MIOBEPXHOCTEH U PACCTOSTHUN MEKITY

HUMH

B) HE 3aBUCHUT OT MTOKa3aTelis MPEIOMIICHUS CPEbl, B KOTOPOU paclpoCTpaHsIETCs CBET
Bepnbsiit oTBET: B

2.JluHeliHOe yBeNIMYEHHUE pealbHON ONTUYECKON CUCTEMBI
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OTBeThI:
a) He 3aBHCUT OT IMOKa3aTessl MPeIoMIICHHS CPEIbl, B KOTOPOH PacIpoOCTpaHsIETCs CBET
0) HE 3aBUCHUT OT YIJIa HaKJIOHA JTy4Yel K ONTHYECKON OCH
B) 3aBUCHUT OT BEJIMUYUHBI [IPEIMETa
BepHblii oTBET: B
3.MeHuCcKaMU Ha3bIBAKOTCS JIMH3bI, Y KOTOPBIX paJuyChl KPUBU3HBI
OTBeTHI:
a) UMEIOT OJIMHAKOBbIE 3HAKU
0) OIMH IOJIOKUTENbHBIN, a JPYTOil OTpULIATEIbHBIN
B) OJIUH U3 PaUyCOB paBeH OECKOHEUHOCTH
Bepuslii otBeT: 6
4 Marpuiia nepemMenieHus Jiydya
OTBeThI:
a) 3aBUCHUT OT MOKa3aTelis MPEeTOMIICHUS CPe/Ibl, B KOTOPOM pacipocTpaHseTcs Iy
0) 3aBUCHUT OT paJyCOB KPUBHU3HBI [IPEIOMIIAIONIEH TOBEPXHOCTU
B) HE 3aBUCHUT OT PAaCCTOSHHUS, HA KOTOPOE PaCIPOCTPAHSIETCS CBET
BepHslii oTBeT: a
5.Marpuua npeaomieHus jay4da
OTBeTHI:
a) 3aBUCHUT OT pajyca KPUBU3HBI MPEIOMIISIONICH TOBEPXHOCTH
0) 3aBUCHUT OT IOKa3aTeJei MpeNoMIIEHUs Cpell, KOTOPbIE Pa3AeisieT IOBEPXHOCTh
B) 3aBUCHUT OT PaJinyca KpUBU3HBI IPETOMIISIONIEH MTOBEPXHOCTH U OT MOKa3aTeseu
IPEIOMJICHUS CPEJl, KOTOPBIE pa3IessieT TOBEPXHOCTh
Bepubiii oTBeT: B
6.Kaxoe u3 yrBepaeHUi ABIIIETCS HEBEPHBIM:
OTtBeTsI:
a) anepTypHas quadparma Bceraa pacioiaraercsi B IpOCTPAaHCTBE MPEIMETOB
0) anepTypHas Auadparma conpsiKeHa Kak ¢ BXOJHBIM, TaK U BBIXOJHBIM 3payKaMH
B) anepTypHas Auadparma orpaHU4YMBaeT MyYKH Jy4el, UIyIIHUX OT OCEBOM TOUKU IPEIMETOB
Bepnslii oTBeT: a
7.IloneBoit nuadparmoit Ha3pIBaeTcs quadparma, KoTopas
OTBeTsI:
a) OrpaHUYMBAET OCBEIIEHHOCTh U300paskeHUs
0) orpaHUYMBaET MyYKHU JIydei, UIYIIMX OT BHEOCEBOM TOUKH IpeIMeTa
B) JICKUT B IJIOCKOCTH MPEAMETA WIH JIF000M IpYyroi CONpsKEHHON ¢ HEW MIIOCKOCTBIO U
OTpaHUYMBAET JTUHEHHOE MOJIE MPOCTPAHCTBA N300paKeHHI
BepHsiit oTBET: B
8.Bunbetupytomiet auadparmoit Ha3bIBaeTCs
OTBeTHI:
a) nuadparma, pacroyio’keHHasl B IJIOCKOCTH M300pa)KeHUsl M OIpaHMYUBAIOILAs pa3Mephl
HN300paKCHUS
0) nnadparma, pacroyio’keHHas B IUIOCKOCTH MPeIMETa U OIpaHUUMBAIOIIAsl OCBEIICHHOCTD
HN300paKCHUS
B) mo0as quadparmMa Kpome anepTypHOU U MOJIEBOM, TPUBOAAIIAS K ITepepacipeeIeHUI0
OCBEILIEHHOCTU U300paKeHUs
Bepnslii oTBET: B
9.Kakoe u3 yTBEpKI€HHI SIBISETCS HEBEPHBIM:
OTBeThI:
a) MOJIOKEHHE BBIXOHOTO 3payka COBIAJAET ¢ MOJI0KEHUEM N300pakKeHUs
0) BBIXOTHOM 3payoK COMPSDKEH C anepTypHOU nuadparmMoi
B) BBIXOJIHOM 3payoK COMPSIKEH € BXOJHBIM 3pauKoM
BepHplii oTBeT: a
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10.I'maBHBIM J1y4OM IIPOCTPAHCTBA IPEIMETOB HA3bIBAETCS

OtBeTsI:
a) JIy4, BBIXOJALIUI U3 OCEBOM TOUKH MPEAMETA U NPOXOAAIINN Yepe3 Kpail BXOJHOIO 3padyKa
0) J1y4, BBIXOZSIIMI U3 BHEOCEBOM TOUKU IIPEMETa U MIPOXOASIIUI Yyepe3 LIEHTP BXOIHOTO
3pauka
B) JIyY, BBIXOASALINM U3 0CEBOM TOUKU N300paKeHUs U MPOXOAIINI yepe3 Kpail BBIXOAHOTO
3pauka

BepHsiii oTBeT: 6

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu binoJIHeHUs 3Hanus: BICTaBIIIeTCSA CTYACHTY, IPABHIBHO
BBITIOJTHUBIIIEMY MPAKTUYECKOE 3a/IaHNe, KOTOPBIN TTOKa3aJl IIPH OTBETE Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa M Ha JIOTIOJTHUTEIILHBIC BOIIPOCHI, YTO BJIAJICCT MATCPUAIOM U3YYCHHOM
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JUTSI OOBSICHCHUS PA3IMYHBIX SIBJICHUN U PEIICHUS
3a/1a4

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuku 6bINOJIHeHUs 3HAHUsA: BBICTaBISIETCS CTYIEHTY, IPABUIIBHO
BBIMOJIHUBIIIEMY MTPAKTHYECKOE 33/IaHUE U B OCHOBHOM IPAaBUJILHO OTBETUBIIIEMY Ha BOIIPOCHI
9K3aMECHAIIMOHHOTO OWJIeTa ¥ Ha JOTIOJTHUTEIHHBIC BOIIPOCHI, HO JIOMYCTUBIIEMY ITPH 3TOM
HETPUHIIMITAATBHBIC OMTHOKH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmukuy 6bIN0JIHeHUs 3HaAHUs: BBICTaBIAETCS CTYIEHTY, KOTOPBIA B OTBETaX Ha
BONPOCHI PK3aMEHAIIMOHHOTO OMIIeTa AOMYCTHI CYIIECTBEHHBIE U JaXke TpyObie OIIMOKH, HO 3aTEM
WCIIPABIJI UX CaM, a TAaK)Ke HE BBIMTOJIHUJ MPAKTUICCKOE 3aJIaHNe U3 IK3aMEHAIMOHHOTO OWIIeTa, HO
00 HAMETHJT IPABWIIBHBIN MYTh €r0 BHITOTHEHHS, THO0 M0 YKa3aHUIO SK3aMEHATOpa PEIT
JPYTYIO 3a/1a4y U3 TOTO XKe pa3zelia TUCIHILTHHBI

Oyenka: 2
Onucanue xapakmepucmukuy 6blNOJIHEHUs 3HaHUs: BpICTaBIAETCS CTYIEHTY, KOTOPBIN: a) HE
OTBETHJI Ha BOIIPOCHI 3K3aMEHAIMOHHOTO OMJIETa U HE CMOT PEIlUTh, TM00 HAMETUTh IPaBUIIbHBIN
MyTh pellieHus 3a/jauu U3 Ouiera; 6) He CMOT PelIUTh, TM00 HAMETUTD MTPABUIIBHBIN MTyTh PEIICHUs
3aJ]auu U3 3K3aMEHAIMOHHOTO OMJIeTa U IPYroil 3a/1a4M Ha TOT K€ pa3ziell IUCIHUIINHbI, BbITaHHON
B3aMEH Hee; B) IIPU OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI OOHAPYKUJI HE3HAHHE OOJIBIIOro pa3zesna
HK3aMEHALIMOHHON ITPOrpPaMMBI

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OaIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

5 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

B xoze 3anmThl KypcoBOi paboThI CTYJCHTHI JEMOHCTPUPYIOT rpadndecKuii MaTepHral: 3a1aHue,
pe3yibTaThl PACYETOB U UX aHAIN3, HEOOXOIUMBIE CXEMbI U OCHEHUs. JJTUTEIbHOCTh JOKIIAAA
cryneHra 5-7 MuHYT. 110 OKOHUaHUM OKIaa WieHbl KOMUCCUM MOTYT 3a/1aBaTh JOIOIHUTEIIbHBIC
BOIIPOCBI.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: PaboTa BhIIOJIHEHA Ha BBICOKOM YPOBHE U B
CPOK; MPAKTUICCKH HET 3aMEUYaHMH 110 0(hpOPMIICHHUIO; OTBETHI HA BOIPOCH KOMHCCHUU BEPHBIC.

Oyenka: 4
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyernmax: 10
Onucanue xapaxmepucmuxu vinoneHus sHanus: Pabora BeIINOIHEHA HA XOPOIIEM YPOBHE U B
CPOK; UMEIOTCS HE3HAYUTEIILHBIC 3aMeUaHus 110 0(OPMIICHHIO TIOSICHUTEIIBHON 3aITUCKH; OTBETHI HA
BOIIPOCHI KOMUCCHH, B LI€JIOM, BEPHBIC C HEKPUTHICCKUMH OITHOKAMH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucarnue xapakxmepucmuxu vinoiHeHus snanus: Pabora BBIIMIOTHEHA HA YIOBJICTBOPUTEIHFHOM
YPOBHE C HE3HAUUTEIHHBIMU OLTUOKAMH B pe3yNIbTaTax UIU C OOJBIINM OMO3AaHUEM; UMEIOTCS
3HAYUTEIIBHBIC 3aMeUaHus TT0 0(OPMIICHHIO TIOSICHUTEITFHON 3aITMCKH; OTBETHI Ha BOIIPOCHI
KOMUCCHH JIaHbI ¢ OIIuOKamMu, HO He Ooiee 50% ommuooK.

Oyenka: 2
Onucanue xapakxmepucmuxu 6binoaHeHus 3nanus: Pabota He BHITIOHEHA WM BBITIOIHEHA
NPEUMYIIECTBEHHO HENPaBIIBLHO; OTBETHI HA BOIPOCH KOMHCCHH JIAHBI C CYIIECTBCHHBIMU
olIMOKaMHU WM MPOLEHT omuook 6oiee 50%.

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Onenka 3a KypcoByl paboTy ompexensercs B cooTBeTcTBHUM ¢ llonoxkeHuem o OamibHO-
peiTHuHroBOM cucreme s cryaenroB HUY «MOWN».
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