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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnuya 51.B.1B.02.02 Ontryeckrie MHPOPMaLIMOHHbIE CUCTEMbI OTHOCUTCS K UacTH, GOpMHUpyeMOit
yuaCTHMKaMH 00pa30BaTeIbHbIX OTHOLLIEHHH 00pa30BaTe/IbHOM MPOrPaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

6a308blx 3HAHUL
Mamemamuueckux u
ecmecmeeHHbIX HayK,

coepeMeHHble S3bIKU
npo2pammupo8aHus u

onepayuoHHble
cucmembl,
3/1eKMPOHHble
bubauomexu u
nakembl Npo2pamm,
cemesble MexHoA02UU

UH(pOPMAYUOHHbBIX
mexHoo0z2uil, uMeem HayuHble

3HAHUA 8 meopuu

cmaHOapmHble 3a0auu 8

cobcmeeHHoL HayuHo-

npakmuyeckuil onbim Hay4Ho-
uccnedosamenbckoll
desimenbHOCMU 8 0b1acmu
UH(OPMAYUOHHBIX
mexHono2utl

desmenbHocmu 8 obacmu
onmuyeckKux UHd)OpMauUOHHle

meXHO/lOZUlj, BK/roUas

(yndamenmanvholi | UHPOPMAYUOHHDIX cucmem ocobeHHocmu nepedauu
uHpopmamuxu u IIK-2.2: Ymeem npumeHsamb onmuyecKux Cu2Han08 6
UH(POPMAYUOHHBIX nosyueHHble 3HaHUs 8 HeoOHOPOOHbIX cpedax u
mexHonoauu, obaacmu pyndameHmanbHbIX | onmuueckyto 06pabomky
NpuMeHamo 6 HAY4HbIX OCHO8 Meopuu uHpopmayuu. Fimeem HayuHble
npocpeccuonanbHoll

uHpopmayuu u pewiamb 3HAHUA 8 meopuu
desimenbHOCMU

qu)OpMGUUOHHle cucmem,

ucno/sb3yrowjux onmuuveckue

Memoobl uccnedoeamenbCKoll mexHo/no2uu 04151 XpaHeHus,
napannenbHotl OesimesnbHOCMU. nepedauu u 06pabomku OaHHbIX.
obpabomku OawHblx, |ITK-2.3: Umeem

IIK-2.2:

Ymeem npumeHsmb nosyueHHble
3HaHus 8 obracmu
¢pyHOamMeHmManbHbIX HayUYHbIX
OCHO8 meopuu uHgpopmayuu 015
OUeHKU HeobX00UMbIX
mpeb6ogaHuli npu co30aHuu
UHOPMAYUOHHBIX cUCMeM C
UCNONb308AHUEM ONMUUECKUX

CucHanos.

IIK-2.3:

Hmeem npakmuueckuli onbim
UCNObL308AHUSI
CNeyuanu3upOBaHHbIX NAKEMO8
MOOenupoeaHus u pacuema
onmuueckux sieeHuli 8 obaacmu

UH(OPMAYUOHHBIX MexHOoN02UlL

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
ITK-2: CnocobeH k TIK-2.1: 3Haem 0CHO8bL IIK-2.1: 3aodaHus
npumeHeHuro HAayuHO-UCCAe008amenbCKoll 3Haem ocHOBbl HaQyYHO- 3quém:
0bujeHayUHbLX desmenbHocmu 6 obaacmu uccnedoeamenbcKoil 3
adaHus




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 2

Yacos 1o yue0HOMY IJIaHy 72

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 0

- KCP 1

caMocTosTe/IbHasA padoTa 39

ITpomexyTouHas arrecTanys 0
3auéTt

3.2. CozepkaHWe JUCIUIIIVHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yKazaHueM OmMEeOeHHO20 HA HUX Ko/audecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HaumeHoBaHMe pa3fienioB ¥ TeM JUCLIATIMHbBI Bcero B TOM UHCIe
Yyackl
( ) KonTakTHast pabora (pabota Bo
B3aMMOZIENCTBUH C TIperoaBaresiem),
Yyachl U3 HUX
SaHITHSE CamocTosTe/nbHas
CeMHHapCKOro pabora
3ansaTus THMA o0yuvarorerocs,
JIEKLJUOHHOTO | (TIpakTHUueckue | Bcero Hacel
THUMAa 3aHATHUsI/Tabopa
TOpHbBIE
paboThI), Uacel

¢ $ b b b

0 0 0 0 0
BosiHOBBIE OCHOBBI ONTHKU 5 2 2 3
I'eomeTpuueckasi U MaTpHU4Hasi ONTHKA 10 4 4 6
Ontryeckue N300pakeHUs 8 4 4 4
DneMeHThl Dypbe-aHanu3a 9 4 4 5
Ornrtuueckas ¢puibTpanust 1 Pypbe-onTuka 8 4 4 4
PacnipocTpaHeHue ONTUYECKUX CUTHAJIOB B AUCIIEPrUPYIOLUX Cpefax 8 4 4 4
PaccesiHue cBeta 8 4 4 4
TpuknagHas obpaboTka nuzobpaxkenuii. LabVIEW Vision Assistant. 6 3 3 3
MogenrpoBaHre ONTHUECKHX siBJeHHH B Zemax OpticStudio. 9 3 3 6
ATrecrarust 0
KCP 1 1




Wroro ‘ 72 ‘ 32 0 ‘ 33 ‘ 39

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

1. BosHOBBIE OCHOBBI ONITHUKH.

BonHoBoe ypaBHeHue. KoMruiekcHble aMIIUTyAbL. Y paBHeHMe ['enbMrosiblia. CrioykeHue KOrepeHTHBIX U
HeKorepeHTHbIX nosiei. CkasnsipHast Teopusi Audpakiuu. HTerpanbHas TeopeMa ["enbmronbija-Kupxroda.
Teopru Kupxroda-®penens u Panesi-3ommepdesnsaa. [Tpuniun babure.

2. 'eomeTpuuecKkas U MaTpUUHasi OITHKA.

[Ipunnyn ®epma. 3akoHbI OTpakeHNs U nipesoMieHust. @opmyssl penes, yron bprocrepa u nomHoe
BHyTpeHHee oTpakeHue. [IpocBeT/sitoLe 1 3epKasbHble TOKPBITUS. OnTHUecKas cria cepruueckoi
TIOBEPXHOCTH, TOHKOM JIMH3bI, TOJICTOM JIMH3bI, IBYX TOHKUX JIUH3. [JJuonTpuueckre, oTpaXkaTeabHble U
TeJIECKOTTHUeCKHe CHCTeMbl. MaTpHuiia nipeobpa3oBanus yuei. @U3ndyecKuil CMbIC 37IEMEHTOB MaTpPHIIbI,
MaTpHLIbI TTPe/IOMJIeHUs U TlepeHoca. MaTpuiibl MHOT03/IeMeHTHBIX ONTUYeCKUX CUCTeM, (GOpPMYJIbl TTIOCTPOEHUST
n300pakeHust TMH30M.

3. Ontuueckue n3obpakenus. OnTUUeckye cpefbl ¥ IOBepxXHOCTH. [IpemeT, ero n3obpaxeHue. B3aumHoe
pacIioyioXKeHre 3/IeMeHTOB ONTHUeCKOM CUCTEMBI.

4. JneMeHThl Pypbe-aHanu3a.

ITpeobpa3oBanue ®ypre-beccensi. YT10Bo cniekTp rmiaockux BoaH. Judpakius @penesns u @payHrodepa.
Oudpaximst @payHrodepa Ha OTBepCTUsIX pa3HOM KoHGuUrypauyu. Judpaxaus OpeHenst Ha NPSIMOYTObHON
mjenu. Cripansk ®@peHensi. 30HHbIE TIIACTUHKY. JIvH3a @peHesns. [IudpakijioHHbIe pellleTKU. AMIUIUTYIHas U
dazoBast Mmogysinust. [IpocTpaHCTBeHHOE pa3/ioXKeHHe CIIeKTpa, pa3peraroiias CriocCOOHOCTh peleTKy.
Tonorpadwusi.

5. Ontuueckast puibTparus U Pypre-onTka.

6. PacnpocTpaHeHne ONTUYECKUX CUTHAJIOB B IUCIIEPIUPYIOIINX Cpefiax.

['pymiroBas u da3oBasi CKOpoCcTH cBeTa. HeskBUANCTaHTHOCTh YaCTOT ONTUUECKOT0 pe30HaTopa, 3all0JTHEHHOTO
JVCTieprupymoliel cpefoi. VIcKkaykeHUs: IMITy/IbCOB B BOJIOKOHHBIX CBETOBOZAX.

7. PaccesiHve cBeTa.

Busl paccesinusi. MosnekynsipHoe paccesiHue, hopmysia Penesi, ko3 duiiieHT paccesiHus. PaccesiHre B MyTHBIX
Y MeJIKOAMCIIePCHBIX cpefax. CreKTpaabHbINA COCTaB pacCessHHOro cBeTa. PaccessHre MaHenbinTama-
Bpunmosna. CriekTp paccesiHHOro cBeTa. PaccessHue Mu. YT/10Bble XapaKTePUCTUKHM PaCcCessHHOIO U3JTyUeHUs..
8. IIpuknagnas obpaboTka m3o6paxkenuii. LabVIEW Vision Assistant.

HacTpoiika 1 mosyuenue uzodpaxenuii ¢ kamep I13C c untepdeiicamu obmeHa GigE u USB. VHTepdeiics
niporpaMmMupoBanust Kamep B LabVIEW. CtanziapTHble GyHKIMY [715 00pabOTKM M COXpaHeHUsT M300pakKeH .
9. MojenvpoBaHue ONTHUECKUX siB/IeHUH B Zemax OpticStudio.

3HaKOMCTBO C MTakeToM MoJenrupoBaHus Zemax OpticStudio, oCHOBHble MHCTPYMEHTBI MOZe/TUPOBaHMUS.
[TocnemoBaTenbHBIN pe;KUM: pacyeT MPOCTENIINX JIMH30BbIX CUCTEM, ONTUMU3ALYs UX NTapaMeTpOB.
MogenvpoBaHue paclipoCTpaHeHHsl TayCCOBLIX MTyUKOB. HernociegoBaTenbHbIN peskuM: paccesiHie Mu
JIa3epHOro MydYKa Ha cepruecKrx 4acTHULlax, 3aBUCUMOCTE OT JJIMHBI BOJIHBI CBeTa U pasMepa uacTull.

[MpakTyeckue 3aHsATUsSI /nabopaTopHble pabOThl OpPraHU3yHTCS, B TOM 4uC/e, B (popMe TpaKTHYeCKOM
MOJTOTOBKU, KOTOpasi MpeAycMaTpUBaeT ydyacTHe OOyYarol[uXCsi B BBITIOJTHEHWU OT/AeNbHBIX 3/1eMEHTOB
paboT, cBsi3aHHBIX C Oyylie npodeccroHaNIbHON AesTeIbHOCTHIO.

Ha mpoBefieHre mpakTHUeCKWX 3aHSTHM / jlabopaTopHbIX paboT B (opMe TPaKTUUYeCKOM MMOArOTOBKU
OTBOJWTCS: O4Hasi hopma obyueHus - 4 4.

4. YueOHO-MeToaMUYeCKOe 00ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

https://books.ifmo.ru/file/pdf/2763.pdf
https://books.ifmo.ru/file/pdf/3093.pdf

5. @oHA OLEHOYHBIX CPEeACTB [JIs TEKYIero KOHTPO/Isi YyCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTally Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBble 3ajaHusi (OLEHOYHOEe CpPeJCTBO - 3afiaHMs) /JIs1 OIeHKH C(HOpMHPOBAHHOCTH
komnerennuu ITK-2:

1. OnTUMU3MpPOBATh B Cpejie Zemax paclo/IoXKeHue JIMH3 C 33/laHHbIMY [TapaMeTpaMy B [IBYX JIMH30BOU
OITUYeCKOU crcTeMe.

2. V3oTporHasi cpefia 3aHMMaeT BEPXHIOK MOJYTIOCKOCTh y>0, CKOPOCTh CBeTa B KOTOPOU BhIpaXKaeTcst
dhopmymnoit V(x,y)=y. HaliTi popMy CBETOBBIX Jiyueii B 3TOU cpejie.

3. M3oTpomnHas cpefja 3aHMMaeT BHYTPEHHOCTb eIMHUYHOTO KPyTra, CKOPOCTh CBeTa B KOTOPOU BbIpa’kaeTcst
dbopmyioit V(X,y)=1-X2-yZ. Haiitu opmy cBeTOBBIX Jiyueli B 3TOi1 cpefie.

4. KakoB NpOCTpaHCTBEHHBIH CIIEKTP CBETOBOIO IyUKa, JaBaeMOoro OfHOM 1jenbo? [IByms miensmu? N
easIMu’?

5. UeM NpOCTPaHCTBEHHBIH CIIEKTP MPSIMOYTO/IbHOM CETKH MOX0XK Ha MPOCTPAHCTBEHHBIN CIIEKTP peLeTKu U
YyeM OT/IM4aeTcst OT Hero?

6. IToueMy npy NpoOIYyCKaHUU Yepe3 IPOCTPaHCTBEHHbIM (PUIBTP ABYX MaKCUMYMOB paclipejiesieHue
WHTEeHCHUBHOCTH B M300payKeHUH CTAaHOBUTCSI TaDMOHUYECKHUM.

7. TloueMy npu BbIfe/eHUN AU(PAKLMOHHBIX MAKCUMYMOB, JIeXKallluX Ha IpsMOM, HaK/IOHeHHOM 1107, yriiom 45°
K Harpap/IeHUIO INTPUXOB CETKH, 300pakeHKe Npe/CTaB/sgeT cob0i pelieTKy, ITPUXU KOTOPOii O/ke B V2
pas?

8. [ToueMy KOHTpacT U300paKeHHs TIaZiaeT MPY YMeHbIIeHUH Yrc/ia HGOPMUDPYIOLIMX €T0 FapMOHHK?
KpuTepun onjeHuBaHus (0OL{eHOUHOE CPeACTBO - 3aJaHus)

OrjeHka KpuTtepuu orjeH1BaHuUs

ITpo1IeMOHCTPUPOBAHbI OCHOBHBIE YMEHMsI. PellleHbl TUTIOBbIE 3a/IaHUsl C HerpyObIMHU OIIMOKAMHU.

3a4TeHO
BrinmonHeHb! Bce 3d/laHHs, HO He 00s13aTe/ILHO B TIOJIHOM 00BeMe.

He I1pu pemieHNH CTaHAAPTHBIX 33/|aHUM He TIPOJeMOHCTPUPOBaHbl OCHOBHBIE YMeHUs1. MIMeny MecTo
3a4TeH0 |TpyOble OLIMOKU.

5.2. OnxcaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMe)XXyTOUYHOH
arrecranyu

IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMITEeTeHI[UI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHUBaHMS:

5.3.1 TunoBble 3ajjaHusi (OIeHOUHOEe CPeACTBO - 3ajaHHA) AJA OLeHKH CGOpMHPOBAHHOCTH
KommneTeHuu [TK-2

BGHHHME 1. HpI/I KaKOM HeIlpepbIBHOM pacripee/1eHUH ITo0Ka3aTesId Ipe/ioMJ/IeHHs B ITPOCTPAHCTBE
y4d BI:IH.IE,I:[H.II/II‘/JI M3 TOUEUHOI'0O KCTOYHKMKA CHOBd BEPHETCA B Hero?

3aganue 2. MeTo10M MaTPUUHOM ONTUKW HAaWTH TOJIOXKEHUE KOOPJWHATbHBIX CeYeHUMN TOJICTOU
muH3bl. [laHo: ToniyHa muH3bI L, TTokaszaTesb npenoMsieHys Tesa JIMH3bI N,pa/inyCbl KPUBU3HBI
TIpeIOMJISIIOIIUX TIOBepXHOCTel cooTBeTcTBeHHO R1 1 R2.

3aganue 3. [TpoekIMOHHAas ONTUYECKAst CHCTEMa COCTOUT U3 ABYX TOHKUX uH3 L1 1 L2 ¢
dokycHbIMU paccTosiHusMU f1 1 f2 cooTBeTCTBEHHO. JIMH3BI B Hell pacrio/ioyKeHbl Ha

paccrosinuu f1+f2 apyr ot apyra. MeTozioM MaTpUUHOMN ONTHKHU HAalTH T0JI0’KEHHUE OTTHYeCKU
COTIPSDKEHHBIX TVIOCKOCTEH B TAaKOU MPOEKIIMOHHOW CUCTEME U BEJIMUMHY TTOTIEPEYHOTO YBeTHUeHHs
M300pakeHMs.

3aganue 4. BXo[HOM TOpel rpaIMeHTHOTO LIWTMHAPUUeCKOr0 CBETOBO/Ia OCBEIAeTCsl TIICKON

BO/THOM. [TapameTpsl cBeTOBO/IA: 2d-ero morepeuHsiii pasmep, rpu r<d n(r) = n(0) - (n(0) -n(d))(r/d)2 .
Kak 3aBHCUT pacXoAUMOCTb CBETOBOI'O MTyUKa Ha BbIXO/le TAKOTO OMTHYEeCKOro KaHasia B 3aBUCUMOCTU
OT ee /JIUHBI ?

3aganue 5. CBeT OT TOUEUHOT'O UCTOYHHUKA C JJTMHHOW BOJIHBI TIPH ITOMOIIH 00BEKTHBA C POKYCHBIM
paccrositueM f 1 aniepTypoit D BBOAAT B TOHKHI OJHOPO/IHBIN CBETOBO/, UMeTOIIHi TomiuHy d 1
roKa3aresb rpesiomiaeHys n. Ha Kakux paccrostHusix a v b ot 06beKTHBa ciieffyeT pacrionoXuTh
HMCTOYHHUK Y TOPEeL] CBeTOBO/Ia UTOOBI TIOJTyUHTh HaMOOJIBIITYI0 MOIITHOCTh Ha BBIXO/Ie BOJIOKOHHOTO
KaHana ?



3apanue 6. CBeT OT TOUEYHOTO UCTOYHMKA C JAJTUHHOM BOJTHBI TIPY TIOMOLIM 00BeKTHBA C (POKYCHBIM
paccrosinveM f u arieptypoii D BBOAST B TOHKUM OJJHOPOZHBIN CBETOBOJ, UMeROIIWH TOMIMHY d 1
ToKasareJsib rpejomsieHus n .Kakas aneprypa o6bektuBa (D) goctaToyHa /11 MakCHMalbHO
5((peKTUBHOr0 BBO/a CBeTa B BOJIOKOHHBIN KaHasl

3apanme 7. Ha aneptype rosorpaMmbl ToueuHoro oobekTa yopanocs N uHTepdepeHI[HOHHBIX 110JI0C
TpeIMETHOM ¥ OMOPHOM BoJTHBI. Kako#i pasmep OyieT MMeTh BOCCTaHOB/IEHHOe H300pakeHre eciii
JJIVHA BOJTHBI UCII0/Ib3yeMOI0 U3/IyUeHUs , yTOJ1 HaKJIOHa ONIOPHOW BOJIHBI , & PACCTOSTHUE OT
rpejMeTa /10 [IOCKOCTU TOI0rpaMMBI a ?

3apanue 8. OnTHyeCcKuii TpaHCIIAPAHT C KOMITIEKCHBIM KO3(QULIeHTOM MPOITy CKaHUsI TI0
amruutyzie T(x) 1 06beKTHB ¢ hoKycHbIM paccTostHueM f u areptypoii D rociejopaTe/ibHO
OCBelIatoTCs c(heprueCKol BOTHOW OT TOUEUHOT0 UCTOYHUKA .[]0Ka3aTh, UTO MPU MPOU3BOILHOM (Kak
JI0 TaK U Tocjie 00beKTHBa) pacrookeHuH T(X) MeXKay HCTOUHUKOM M ONITHYECKU COTIPSIKEHHOM

eMy TVIOCKOCTBIO ( al+pl=fl ) MoZly/ib pacripefie/ieHusi aMIUIUTY/jbl CBETOBOM BOJTHBI B
TIJIOCKOCTH U300pakeHHs1 UICTOUHUKA OyieT mpsiMo TiporiopLivoHaneH Moy ito dypbe criektpa T(X).

3apanme 9. AMIMTY JHBIN KO3 UIMEHT POy CKaHUs LIWIWHAPUYECKOTO0 00BheKTHBa C (OKYCHBIM

paccrosinueM f meeT BUZ; M(X):exp{-(x/a)z}. Haviti nepefaTouHyt0 ¥ 4aCTOTHYIO XapaKTePUCTUKY
TIOCTPOEHHOM Ha OCHOBE TaKOro 00BEKTHBA MPOEKI[MOHHOW CUCTEMbI UMeHOIIel KO3 hUITEeHT
yBenMueHust u300paxkeHus 3.

3aganue 10. [aycoB myuyoK MOHOXPOMAaTHYeCKOTO U3/1yUYeHHsI C IJTMHOW BOHbI U UCXOJHBIM

TrorepeyuHbIM pacrpe/iesieHueM KOMITIEKCHON aMITTUTYIbl E(r,O)ZEO*exp[-(r/a)z] dhokycupyetcs
TOHKOW HeorpaHUUeHHOM 10 arepType JIMH30i ¢ GokycHbIM paccTosiHueM f. HaliTu 3aBucuMOCTD
T0JI0>KeHHsI MaKCUMyMa UHTeHCHBHOCTU B OCEBOM pacripe/ie/ieHUY U3TyueHus 3a JIMH30H OT
BeJTMUMHBI CBETOCUJIbI JINH3HI.

3apanue 11. Kak TpaHchopMupyeTcsi IpOCTPAHCTBEHHBIHN CIIEKTP MOHOXPOMaTUUECKOT0 U3TyUYeHu st
(Ay1MHA BOMTHBI -) TOYEYHOT'0 UCTOUHUMKA TT0C/Ie TIPOX0XKAEeHUs Uepe3 OTKPBIThIA Pe30HaTOP COCTOSIIIIUM
13 ZIBYX O/IMHAKOBBIX ,TUIOCKUX 3€pKaJsl, UMeIOIINX KO3 hUIIMEeHT MPOITyCKaHUs 110 aMIuiuTyze —1 1

otpaxkeHusi —R ( R >>T, R2+T2=1)? ITnockocTu 3epkas napasiesibHbl U PaCcIioIoXKeHbl Ha
paccTostHuM h.

3apanue 12, [Tpo3payHasi CTeK/IsIHHAs KIOBeTa OJHOPOJHO 3ario/IHeHa OJMHAKOBbIMU
111apooOpa3HBIMHU YacTULlaMH JuaMeTpoM d C KOHLIeHTpaliei n (Harpumep - rbuib). KioBety
TIOMEeCTHU/IU B KOTepeHTHbIN Dypbe- aHanu3aTop. J1jiHa BOJHBI UCIIO/Ib3YeMOI0 B HEM
MOHOXpOMaTHUeCKOro u3nyueHus . Kakoii BU crieKTpa paccesiHusi OyZieT B BBIXOJHOM TIJIOCKOCTH U ?
Kak TpaHchopMUpyeTcsi 3TOT CIeKTp eC/IM KOHL|eHTPALWI0 YaCTUL] YBeJIMUUTD B /jBa pas3a ?

3aganue 13. [110ckas momMxpoMaTruyeckasi BOJHa CO CIeKTPaabHOW MJIOTHOCTBIO U3/TyUeHus , ()
MPOXOJUT Uepe3 OTKPBIThIMA Pe30HATOP, COCTOALMM U3 [IBYX MapasiyieJIbHO PACo/IOKeHHbIX Ha
paccrosiHuu h=c10/ myockux 3epkas ¢ Ko3(pPULMeHTOM MpoIyCcKaHus 1o uHTeHcuBHOCTH =0,01.
Kakoii Buj Oy/1eT UMeTh CIIEeKTP BbIXO[HOT'O U3TyUeHUs?



3apanue 14. Ha paccrossnuu b=2f nepep ToHKOM aniepTypHO HeOrpaHWUYeHHOU JIMH30M C (DOKYCHBIM

paccrosinieM f KoMIisieKCHOe pacripe/ie/ieHHe aMIUTATY/[bl CBETOBOUW BOJTHBI E(X,O)Zexp[-xz/xz]. Ha
KaKOM paCCTOSTHUU 3a JIMH30M 1peoOpa30BaHHOe eif u3/yueHre OyieT UMeThb TaK >Ke TIOCKUNA
BOJTHOBOU (DPOHT, €C/IU J/IHA BOJIHBI U3/1y4yeHus ?

3apanue 15. Kakas audpakijonHas peiietka ¢popmMupyeT A pakLiOHHbIE MAKCUMYMBbI TOJIBKO B
T0JIOKUTeTbHOM 06/1aCTU TTPOCTPAHCTBEHHBIX YacToT? Haiitu pacripesienieHue 1ossi, GopMupyemoe
TaKOM JW(PaKLMOHHOM CTPYKTYpPOU B JlafbHel 30He Au(pakLyy Npy NaZleHWH Ha Hee IJIOCKOU
BOJTHBI.

3aganue 16. [IpaMOyro/bHbIM CBETOBOW UMILYJIBC JAJIMTE/ILHOCTHIO t() pacripoCcTpaHseTcs B cpejie C
KBaZlpaTU4HOU Avcrniepcueil. Kak Oyzet TpaHcdopmupoBaThcst hopMa UMITyJIbca

C TeyeHHeM BpeMeHU? Ha KaKOM pPacCTOSIHUM UMITYJIbC YAJTUHUTCS Ha TIOPSIOK, eC/v d2k/d2=b.

3apanme 17. Heob6xo1Mo NpoaHaiM3upOBaTh CIIEKTP ONTUYECKOTO U3/TyueHUs IUPHUHON =2 102

cpeHeit qnuHOM BosiHBI =0.5MKM. € TOUHOCTBIO =107, Bocnonbsyemces aiis atoro ®ypee-
cniektTpoMeTpoM. Kakast Heo6xo/iiMa MakcuMasbHasi pa3Huiia ryied (L) ucrosb3yeMoro B TakoM
criekTpoMeTpe nHTepdepomMeTpa? CKOBKO OTCUETOB Ha y4yacTKe n3MeHeHusi L HeoOxonumo npu
3TOM perucTpUpoBaTh?

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)

OneHka Kpurepuu orjeHuBaHUs

[Tpo/1IeMOHCTPUPOBAHbI OCHOBHBIE YMeHUsI. PellieHbl TUTIOBbIE 3a/IaHUsI C HerpyObIMU OIIMOKAMHU.
3aUTeHO
BhIMo/iHeHBI BCe 3a/laHMsl, HO He 00513aTe/TbHO B MOJTHOM 00heMe.

He I1pu pelleHNH CTaH/AaPTHBIX 3aJ,aHHUI He MPOJEeMOHCTPUPOBaHbI OCHOBHBIE yMeHUsl. VIMenu MecTo
3auTeHo TpyOble OmMOKH.

6. YueGHO-MeTOfMUeCKOe M HH(}OPMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/y/151)

OcHoBHasi TuTeparypa:

1. BopH M. OcHogblI onttuku / iep. ¢ aHri.: C. H. Bpeyca [u ap.] ; mog pea. I'. I1. MotyneBuu. - M. :
Hayka, I'n. pea. ¢dus.-mat. ut., 1970. - 855 c. - 85.00., 18 3k3.

2. Jlangc6epr I'puropuii Camymnoeuu. OnTHKa : YueOHoe miocobue. - MockBa : M3gaTensckast hupma
"®usuko-maTeMaTruueckas sutepatrypa’ (PU3SMATIIUT), 2017. - 852 c. - BO - bakanaBpuar. - ISBN
978-5-9221-1742-5., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=741022&idb=0.

HononmHuTebHAs TUTEpaTypa:

1. Baromynkyes FO. LI. ®usnueckas orntuka. PacripocrpaHeHre CBeTOBBIX BOJIH B Cpefiax : yueOHoe
nocobue / baromynkyes FO. 1. - HoBocubupck : CI'YT'uT, 2020. - 84 c. - YTBep)KjeHO pelaKIJMOHHO-



M3/jaTeIbCKUM COBETOM YHUBEpPCUTeTa B KaueCTBe yueOHOTro 1ocobus Jjisi 00yUaroiyuxcs 1o
HarpapsieHuto oArotoBku 12.03.02 OnToTexHuka (ypoBeHb 6akaiaBpuaTa). - bubamorp.: focTymnHa B
KapTouke KHUTH, Ha caiite OBC JlaHb. - Knura u3z komiekiuu CI'YT'uT - ®@usuka. - ISBN 978-5-907052-
88-8., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=733008&idb=0.

2. OgopM/eHre ONTUUECKOTO BhIMTyCKa Ha OCHOBaHWU pacyeToB B nporpaMmme ZEMAX / KauypuH
FO.}O., KprokoB A.B., KapaTteeBa A.A. - MockBa : MI'TY um. H.D. Baymana, 2019., https://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=789531&idb=0.

3. ObpaboTka 1 aHanu3 LK poBbIX U300paxkeHu# ¢ pumepamu Ha LabVIEW IMAQ Vision : yue6Hoe
rocobue / Busunbrep FO.B.; Kentoe C.FO.; Kusizb B.A.; Xogaper A.H. - Mocksa : IMK-nipecc, 2023.
- 465 c. - ISBN 978-5-89818-557-2., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=912799&idb=0.

ITporpamMmMHoe obecrieueHue v VIHTepHeT-pecypchl (B COOTBETCTBUM C COAEPyKaHUEM [TUCIUTUIUHBI):
NI LabVIEW Vision Builder 2023, Ansys Zemax OpticStudio 2023

7. MaTepHua/IbHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOU
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbIOTepaMH.

[TomerrieHus: 711 CAaMOCTOSITeNTbHOM pabOThl 00YYarOIUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetd "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMaLIMOHHO-00pa3oBaTebHYI0 Cpely.

[lporpamMa coctaBieHa B cooTBeTcTBUM C TpeboBanusmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBku/crieqanbHocT  02.03.02 - ®yHAameHTasnpHas WHQPOpPMaTMKa WU HWH(OPMalMOHHbIE
TeXHOJIOTUH.

Artop(n1): [ITapkoB Banepuii BanepbeBuu, KaHAUgaT PU3NKO-MaTeMaTHUeCKUX HayK.
3aBepaytoimii Kadeapoii: O6onenckuii Cepreit BjaiuMUpoBuY, TOKTOP TEXHUUYECKUX HayK.

ITporpamMma oz00peHa Ha 3ace/jlaHUH MeToAMUeCcKoi Komuccuu ot 06.11.2025, mpoTokos Ne 04/25.
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