MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUpexKIeHNE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

[MPAKTUKYM I10 KOMIIBIOTEPHOMY MOJEJIMPOBAHUIO B OIITUKE

Hamnpasnenue noaroroBku [1] 12.04.05 Jla3epHast TEXHUKA U J1a3€pHbIE TEXHOJIOTUU
(cerManbHOCTD)
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AHHOTANIUA

B kypce wusy4arorcsd NpPHUHLIMIBI IPOCKTUPOBAaHUSA ONTUYECKHX CHCTEM C IIOMOIIBIO

nporpamMMHoro naketa ZEMAX, a Takyke OCHOBHBIE ITOHSTHS U XapaKTEPUCTUKHU ONTUYECKHX CUCTEM.

1. HEJIU U 3AJAYA OCBOEHUA YYEFHOU JUCIATIIIMHBI

Ilenp kypca - QopMUpOBaHHWE Yy CTYICHTOB MPAKTUYECKHX HABBIKOB MPOCKTHPOBAHHE
OIITUYCCKUX CHUCTEM C HCIIOJb30BaAHUEM COBPEMCHHBIX IMPOTrpaMMHBIX CPEACTB. OCHOBHOI1 3anaqel71
Kypca ABJIACTCA OCBOCHHUE ITPOCKTUPOBAHUSA OIITHYCCKHUX CUCTEM C MCIIOJIB30BAHUEM IIaKETa IIporpamMmm
Zemax.

2. MECTO YUYEBHOM JUCIUILJIMHBI B CTPYKTYPE OOII BO

[Ipu cocraBneHnu MporpaMMbl y4eOHOM JUCHUTIIMHBI «IIPEI0JIaraioch, 4YTO CTYJAEHT 3HAKOM
C COACpaHUEM OCHOBHBIX pa3JIeIOB KypCOB BBHICIICH MaTeMaTHKH, OOmeH (U3NKu U (HU3HMIECKON
OIITHKH, JKEJATeIbHO TaKXe HAIMYUE OOMMX 0a30BBIX MPEICTABICHUN M3 00JacTH WHPOPMATHKU U
BBIYMCIIUTEIIBHON TEXHUKH.

[Iporpammoii Kypca npeaycCMOTPEHO, YTO CTYAEHT JOJHKEH HAy4UThCS MCIOJIb30BATh MAKETHI
MPUKIAIHBIX MPOrpaMM JUisl pacdy€ra M KOHCTPYUPOBAHMUS ONTHUYECKHX CHUCTEM PA3IHYHOIO
Ha3HA4YCHMUS.

3HaHusl, MPUOOPETEHHBIE CTYJEHTOM MPU OCBOCHHUH JAHHON TUCIHIUTUHBI, HEOOXOAUMBI IS
YCHENIHOTO 3aBEpIICHUsI 00yUEHUs B paMKax 00pa30BaTeIbHON MTPOTrPaMMBI.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuuBepcanbHble u(uin) o01enpopeccHoHaTbHbIE KOMIIETSHIINU:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIINU ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHITUN

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBbekTamu (0OJacTsiMu
3HaHUN) PO ECCUOHATBFHON eI TeNbHOCTH

3apaua O0beKT HiIH Koa n nHaumeHoBaHue Kon n naumenoBanue
npogdeccuoHaILHOM 00J1aCTh 3HAHUA npodeccuoHaIbLHOM HHAUKATOPA
aesiteabHocTu (3I1]1) KOMIIETEHIINH; MOCTHKEHM I
OcHoBaHue npogdeccuoHaILHOM
(mpogeccuoHaAIBHBII KOMIIETeHIIU U
cranaapr-I1C, ananu3
onbITa)

HAay4YHO-MCCIIEN0BATEIbCKUAMN

dbopMynupoBaHue MIPOLIECCHI ITK-2 [1] - cnocoben 3-I1K-2[1] - 3Hatsb:
3aj1a4yM U IJIaHa B3aMMO/ICHCTBHS pa3pabarbIBaTh YHCIICHHBIC METOIBI
HAYYHOTO JIa3ePHOTO MaTeMaTHUYECKUE MOJICITH  aHalin3a 00bEKTOB
UCCIICIOBAHHS B U3JTyYCHHS C 00BEKTOB UCCIIC/IOBAHHS = HCCIICIOBAHUS,
00JIaCTH JIa3epHOM BEIIIECTBOM, Y BBIOMPATh YUCICHHBI  CTaHJAPTHBIC SI3BIKH




(UBUKH, TEXHUKH U
JIa3€pHBIX TEXHOJIOTUM
Ha OCHOBE MPOBEACHUS
oubmorpaduueckoit
paboThI ¢ IpUMEHEHUEM
COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTHI;
MIOCTPOCHHE
MaTeMaTHYECKUX
Mojiesie 00bEeKTOB
MCCIIEI0BaHMsI, BEIOOP
aJITOPUTMa pEeIICHUS
3aJ]auu; TEOPETHIECKUE
U DKCIIEPUMEHTaJIbHbIC
MCCIIC/IOBAaHHS B
obnactu pU3UKU
Ja3epos,
B3aMMOJICHCTBHS
Ja3epHOTO U3TYYEHUS C
BEIIECTBOM, JIa3€pPHBIX
TEXHOJIOTHIL;
pa3paboTKa METOJI0B
JIa3€pHOM TUArHOCTUKH
cpen 1 0ObEKTOB,
Ja3epHBIX
MEIUIIMHCKUX
TEXHOJIOTHI 1
TEXHOJIOTUI 00paboTKH
MaTepHaloB;
ONITUYECKUX
MH(OPMaLIMOHHBIX
TEXHOJIOTHI;
pa3zpaboTKa J1a3epHbIX
npubOpoB U
TEXHOJIOTUIECKUX
CUCTEM Pa3INYHOTO
Ha3HAYCHUS
IIpOBE/ICHUE
ONITHYECKUX,
(boTOMETpUUYECKUX,
AIIEKTPHYECKUX
U3MEpEeHUi ¢ BEIOOpOM
TEXHUYECKHUX CPENICTB H
00paboTKOA
pe3yIbTaTOB;
odopmileHHEe OTYETOB,
cratel, pepeparoB Ha
0a3e COBpEMEHHBIX
CpeAcTB
pEIaKTHPOBAHUS U
MeYaTH B COOTBETCTBUHU

BKJIFOYas
OHOJIOTHYECKUe
00BEKTHI; JTa3epHBIC
puOOpPHI, CUCTEMBI U
TEXHOJIOTHU
Pa3IUIHOTO
Ha3HAYEHMUS,
MIPOIIECCHI
reHEepaInH,
YCHJICHUS,
MOYJISIIINAH,
pacmipocTpaHeHus: U
JNETEKTUPOBAHUS
Ja3epHOTO
W3ITYYCHUS;
DJIEMCHTHas 0a3za
JIa3epHON TEXHHKH,
TEXHOJIOTHH U
CUCTEM YIpaBICHUS
Y TpaHCIIOpTa
JIa3epHOTO
M3ITYYCHUS;
MaTeMaTU4YECKHE
MOJIEJIM 00HEKTOB
HCCIEI0BAHNS;
METO/IbI JTa3ePHO-
(bu3nIecKux
U3MEPEHUIN

METOJ UX
MO/JICITUPOBAHUS
(ananm3za),
pa3pabarbiBaTh HOBBII
WA BBIOUPATH TOTOBBIN
QJIITOPUTM PEIICHUS
3aaun

Ocnosanue:
[IpodeccrnonanbHbIi
crannapt: 29.004

MPOrpaMMHUPOBAHUS;
CTaHJapTHBIC U
CIEIHAJIbHbIC MTaKeThI
MaTEMaTHYECKOI 0
MOJIETTUPOBAHUS; ;
V-TIK-2[1] - Y™meTb:
MIOCTAaBUTH 3a/1a4y U
orpenenuTs Habop
MapaMeTpoB, ¢ Y4ETOM
KOTOPBIX JIOJDKHO OBIThH
MIPOBEJICHO
MOJIETTUPOBAHUE
MIPOLIECCOB, SBJICHUMN
JIa3€pPHON TEXHUKH U
TEXHOJIOTHIA;
pa3zpabaThiBaTh
MIPOCTBIE U CpeHe
CJI0HOCTHU
MaTeMaTH4eCcKue
MOJIEJH JIa3€PHBIX
TEXHOJIOTUYECKHIX
IIPOLIECCOB U MOJIETH
(GyHKIIMOHUPOBAHUS
Ja3epHbIX IPUOOPOB U
CUCTEM; aHaJIM3UPOBAThH
MIOJIy4YEHHBIE
pe3ynbTaThl
MOJIETTUPOBAHUS
MPOLECCOB, ABJICHUN HA
OCHOBE (PU3HUECKUX
MIPEACTABICHUN |
B-TIK-2[1] - Bnagets:
HaBbIKAMU
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
MPOLECCOB, SIBJICHUI
JIa3€pHON TEXHUKU U
TEXHOJOTHI




C YCTaHOBJICHHBIMHU
TpeOOBaHUSIMU

aHaJIN3 COCTOSHUS
HAy4YHO TEXHUYECKOMN
pooIEeMBl,
COCTaBJICHHE
TEXHUYECKOTO 33/1aHUS;
MOCTaHOBKA LIEJH U
3a7a4 POEKTUPOBAHUS
Ja3epHON TEXHUKU U
JIa3€PHBIX TEXHOJIOTUI
Ha OCHOBE MoJ00pa U
U3YYCHHUS
JUTEPATypPHBIX U
MATCHTHBIX
HUCTOYHUKOB;
pa3paboTka
(GYHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM
Ja3epHON TEXHUKU U
JIa3€PHBIX TEXHOJIOTHUI
C OIpelelICHUEeM UX
busnveckux
MIPUHIIMIIOB ACHCTBUS,
CTPYKTYp H
yYCTaHOBJICHHEM
TEXHUYCCKUX
TpeboBaHuUl Ha
OTJIeTIbHbIE OJIOKU 1
AJIEMEHTHI,
MIPOCKTHPOBAHKE U
KOHCTPYHUpPOBaHUE
Ja3epHBIX PUOOPOB,
CUCTEM, KOMIUIEKCOB U
TEXHOJIOTHH C
HCIIOJIb30BaHUEM
CpeAcTB
KOMITBIOTEPHOTO
MIPOCKTHPOBAHWS,
IIPOBE/ICHUEM
MIPOSKTHBIX PAaCUeTOB H
TEXHHUKO-
HKOHOMHYECKOTO
000CHOBaHHUSI.

aHaJIN3 COCTOSHUS
HAyYHO TEXHUYECKOMH
pOOJIEMBI,
COCTaBIICHHUE
TEXHUYECKOTO 3/IaHUS;
MMOCTaHOBKA LEJH U
3aJ1a4 MPOCKTHPOBAHUS

MIPOEKTHO-KOHCTPYKTOPCKU I

JlazepHble TPUOOPHI,
CUCTEMBI U
TEXHOJOTHH
Pa3IM4IHOTO
Ha3HAYCHMS;
3JeMeHTHas 0asa
JIA3EpPHON TEXHUKH,
TEXHOJIOI'HH, CHCTEM
yIIPaBICHUS U
TpaHCIIOPTa
Ja3epPHOTO
W3ITydeHUs

JlazepHble mpuOOpHI,
CUCTEMBI U
TEXHOJIOTUHU
pa3IM4HOrO
Ha3HA4YECHUS,
JJIeMeHTHas 6aza
JIa3€pHON TEXHUKH,

ITK-4 [1] - cnocoben
MPOEKTHUPOBATh U
KOHCTPYUPOBATh Yy3JIbI,
0JIOKH JIa3epHBIX
npubOpOB, CHCTEM H
KOMILIEKCOB C
WCTOJIb30BaHUEM
CpPE/ICTB KOMITBIOTEPHOTO
MIPOCKTHPOBAHMS,
MPOBOJIUTH MTPOEKTHBIC
pacueThbl U BBIMOJIHATH
TEXHUKO-IKOHOMHUYECKOE
000CHOBaHUE

Ocnoeanue:
[TpodeccnonanpHbIM
crangapt: 40.011

ITK-5 [1] - ciocoben
MPOBOJIUTH TEXHUYECKHE
pacyeTsl 1Mo MPOeKTaM,
TEXHUKO-
HKOHOMHYECKOMY U
(yHKIIMOHAIIBHO-
CTOMMOCTHOMY aHaJIU3y

3-T11K-4[1] - 3uats:
0COOEHHOCTH M 00J1acTH
IIPUMEHEHHS JIA3EpPHON
TEXHUKHU U JIa3€PHBIX
TEXHOJIOTH; TpaBUIIa
odopmIIeHUS
MIPOEKTHOU U
KOHCTPYKTOPCKOI
JOKYMEHTAIUH
V-TIK-4[1] - Y™meTs:
aHAJTN3UPOBATH
TEXHUYECKHE
TpeOoBaHuS,
IpebsBIsSEMbIE K
pa3zpabaThIBaEMbIM
y371aMm, OJI0KaM
Ja3epHbIX IPUOOPOB U
CHCTEM; IPOBOAUTH
KOHIICTITYyaIbHYIO U
IPOEKTHYIO
MPOPabOTKY TUITOBBIX
cucTeM, puodopoB,
JleTane u y3JoB;
IPEJCTaBIATh U
0(pOpMIISITH PE3yabTaThl
POEKTHO-
KOHCTPYKTOPCKOU
JeSITeIbHOCTH ;
B-TTIK-4[1] - Bnagets:
METOAAMHU
KOMITHIOTEPHOTO
POEKTUPOBAHUS U
pacyera; HaBBIKAMHU
POEKTUPOBAHUS U
KOHCTPYHPOBAHHUSI
TUIIOBBIX y3JIOB U
OJIOKOB JIa3epHBIX
npuOOPOB U CUCTEM

3-T1K-5[1] - 3uath:
OCHOBHBIE TUIIBI U
XapaKTePUCTHKH
Ja3epHBIX MPHOOPOB H
CHCTEM

V-TIK-5[1] - YmeTs:
OLICHHMBATh




JIa3epHON TEXHUKH U
JIa3€pHBIX TEXHOJIOTUM
Ha OCHOBE MoJ00pa U
H3y4YeHUS
JUTEPATypPHBIX U
MaTEHTHBIX
HUCTOYHUKOB;
pa3paboTka
(GYHKIIMOHATIBHBIX U
CTPYKTYPHBIX CXEM
Ja3epHON TEXHUKU U
JIa3€PHBIX TEXHOJIOTUI
C OIpe/ieJICHUEM UX
busnveckux
MPUHIIMIIOB ACHCTBUS,
CTPYKTYp H
yCTaHOBJICHHEM
TEXHUYECKUX
TpeboBaHUH Ha
OTJIeTIbHbIE OJIOKU U
AJIEMEHTHI,
MIPOCKTUPOBAHUE U
KOHCTPYHUpPOBaHUE
JIa3epHBIX PUOOPOB,
CHCTEM, KOMIUIEKCOB U
TEXHOJIOTUH C
UCIIOJIb30BaHUEM
CPEICTB
KOMIIBIOTEPHOTO
MIPOEKTUPOBAHMUS,
IIPOBEJICHUEM
MMPOEKTHBIX PACYETOB U
TEXHUKO-
SKOHOMHUYECKOTO
000CHOBAHHSI.

TEXHOJIOTHI, CUCTEM

YIIPABJICHUS U

TpaHCIOpTa
Ja3epHOro
W3ITy4eHus

a¢ddexTuBHOCTH
IIPOEKTUPYEMBIX
puOOPOB U CHCTEM,
BKJIFOYAsI OIICHKY
WHHOBAIMOHHBIX PUCKOB
KOMMepLHaIU3auNA
MPOEKTOB

Ocnosanue:
[IpodeccrnonanbHbIi
crannapt: 40.011

WHHOBAI[MOHHBIC PUCKU
npu
KOMMeEPIHATU3aI[IH
IIPOCKTOB; OIICHUBATh
YKOHOMHYECKYIO

3¢ (HEeKTUBHOCTH
MIPOCKTHUPYEMBIX
MpUOOPOB U CUCTEM ;
B-T1K-5[1] - Bnazgets:
HABBIKAMU TPOCTHIX U
CpeIHEH CII0KHOCTH
TEXHUYCCKHUX PACUuCTOB
0 TIPOEKTaM

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILIUHBI

Paznensl yueOHON AUCIMITIIMHBL, UX 00BEM, CPOKU U3y4eHUSI U (OPMBI KOHTPOJIS:
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2 Cemecmp

1 Paznmen 1 1-8 0/0/16 25 KU-8 3-TIK-2,
V-TIK-2,
B-TIK-2,
3-I1K-4,




V-11K-4,
B-T1K-4,
3-IIK-5,
V-IIK-5,
B-IIK-5

2 Pa3znen 2 9-15 | 0/0/14 25 KH-15 | 3-I1K-2,
V-TIK-2,
B-TIK-2,
3-11K-4,
V-1IK-4,
B-I1IK-4,
3-T1K-5,
V-1IK-5,
B-TIK-5

HUmoeo 3a 2 Cemecmp 0/0/30 50

KonTpoabubie 50 30, KP | V-IIK-5,
MeponpusiTusi 3a 2 B-IIK-5,
Cemectp 3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-4,
V-1IK-4,
B-T1K-4,
3-T1K-5,
V-1IK-5,
B-TIK-5,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-4,
V-TIK-4,
B-T1K-4,
3-11K-5

* — COKpaIlleHHOe HauMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MakCHMAaJbHBIX OamioB MoikHa ObITh paBHa 100 3a cemecTp, BKIIIOUas 3a4eT U
(nn) sK3aMeH

COKpaH_IeHI/IC Ha¥MEHOBaHHUM (1)OpM TEKYLICTO KOHTPOJISA U aTTECTAllUN pa3JiCJIOB:

O0o3Hauenue | Ilo1HOE HAMMEHOBAHHE
30 3a4yeT ¢ OLEHKOH
KN KoHTpoJsb 1o uroram
3 3auer
KP Kypcogas pabora
KA.JIEH)IAPHLIFI IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | [Ip./cem., | JIab.,

qac. qac. yac.

2 Cemecmp 0 0 30




1-8 Pazgen 1 0 I | 16
1-2 Tema 1 Bcero aynutopHbIX yacoB
OCHOBHBIE MIOHATHUS U XapaKTEPUCTUKHU ONTHUUECKUX CUCTEM 0 0 | 4
Onnaiin
0 |0 |0
3-8 Tema 2 Bcero aynutopHbIX yacoB
Wutepdeiic 1 BcTpoeHHBIE (PYHKIIUHM IPOrPAMMHOTO MTaKeTa 0 | 0 | 12
Zemax Omnutaitn
0 0 0
9-15 Paznen 2 0 0 14
9-15 Tema 3 Bcero aynutopHbIX yacoB

Pemenue MPAKTUYCCKUX 3ada4 HNPOCKTUPOBAHUSA OITUYCCKUX
OJIEMEHTOB C ITIOMOIIBIO ITPOrpaMMHOI'0 ITaKETa Zemax

0 0 | 14
Ounaiin
0 I [0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

OK OJIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepualn

111 ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Aynuo-marepuainbl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBIA CANUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Conepxanue

2 Cemecmp

Tema 1
OCHOBHBIE NOHSTHS M XapaKTEPUCTUKHU ONITUYECKUX CUCTEM

Tema 2

WuTepdeiic 1 BcTpoeHHbIE PYHKIIMHU IPOrpaMMHOro Makera Zemax

Tema 3

Pemenue MPAKTUYCCKUX 3aa4 NPOCKTUPOBAHUSA OIITUYCCKUX 3JIEMCHTOB C ITIOMOLIBIO

IIPOrpaMMHOT0 ITakeTa Zemax

5.

OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

[To HampaBlIeHHIO MOATOTOBKHM NPEIyCMaTPUBAETCS HCIIOJIb30BaHHE B Y4eOHOM Ipoliecce

aKTUBHBIX U MHTEPAKTHUBHBIX (DOPM TNPOBEACHHUS 3aHATHH (KOMIBIOTEPHBIX Mpe3eHTaluu, paszdoop

KOHKPETHBIX 33/1a4) B COUYETAaHWU C BHEAYIUTOPHOU pabOTON C 1enbio (JOPMUPOBAHMS U Pa3BUTHUS

HpO(beCCI/IOHaJ'H)HI)IX HaBBIKOB CTYJACHTOB.

6.

®OH/JI OHEHOYHbLIX CPEIACTB




@DOHJ OLIEHOYHBIX CPEACTB MO AUCLUUILUIMHE 00ECIIeUNBAaET MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB O0y4eHHUs1 (KOMIIETCHIMHA W MX WHAMKATOPOB) TMOCPEACTBOM MEPOIPHITUN TEKYIIETO,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IpeCTaBJIeHa B CleAyIOIeH Tabnuie:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsITHE
(KIl1)

[1K-2 3-11K-2 30, KP, K1-8, KN-15
VY-TIK-2 30, KP, K1-8, KI1-15
B-T1K-2 30, KP, K1-8, KN-15

[1K-4 3-T11K-4 30, KP, K1-8, KI1-15
V-I1K-4 30, KP, K-8, KI1-15
B-I1K-4 30, KP, K1-8, KN-15

IIK-5 3-TIK-5 30, KP, K1-8, KI1-15
VY-TIK-5 30, KP, K1-8, KN-15
B-ITK-5 30, KP, KI1-8, KI1-15

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[Ilkana KaXA0ro KOHTPOJBHOTO MEPOIPHUATHS JEXHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKIIIOYHMTEILHO. MIToronas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKaJe W MpeACTaBIsAeT co00il CyMMy 0aiioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU
3aJlaHu¥ B paMKax TEKYIIEro U MpoOMeKyTOYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHMsI K YPOBHIO OCBOCHHIO
OaJUIbHOM IIKaJIe ECTS y4eOHOM JTUCIUIIMHBI

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJICHTY,
€CITH OH TITyOOKO U TMIPOYHO YCBOMII
MPOTPaMMHBIN MaTepuall, HCUEPITBIBAOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOMHO €ro u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TpaMOTHO U

4 — «xopoutoy 10 CYLIECTBY M3JIaraeT e€ro, He JA0IycKas
70-74 CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOITPOC.

65-69 OLEHKa «yIOBJIETBOPUTEILHO

BBICTABJISACTCA CTyHeHTy, €CJIN OH UMECCT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana, HO HC
3 — yCBOI/IH €ro ,Z[eTaJ'Ieﬁ, I[OHyCKaCT HCTOYHOCTHU,
60-64 «Y008IEMBOPUMENLHOY E HEZOCTAaTOYHO IPAaBUIIbHBIE (POPMYIIUPOBKH,
HapyH.[eHI/ISI JIOTHYCCKOU
IIOCJICA0OBATCIILHOCTU B U3JIOKCHUHN
MPOTPaMMHOTO MaTepraa.

9_ OreHKa «HEY/IOBICTBOPUTEIBHO»
Hwuxe 60 F BBICTABJISIETCS CTYJICHTY, KOTOPBII HE 3HACT
«HEYO08T1eMEOPUMETLHOY y
3HAYMTEIbHOMN YaCTH MPOrPAMMHOIO




MaTepHana, JOIMyCKaeT CyIIeCTBeHHbIE
ommOku. Kak mpaBuio, ommenka
«HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOAOJIKHUTD
oOydenue 0e3 JOTOHUTENHHBIX 3aHATHIA O
COOTBETCTBYIOIIECH AUCIUILIHHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU T 62 Marematnueckoe MOJCITMPOBAHUE CUCTEM U MPOIIECCOB : yueOHoe rmocodbue, ['omydesa H.
B., Cankr-IletepOypr: Jlans, 2021

2. DU Y-49 MHOr0oX0A0BbIC CHCTEMBI B ONITHKE M CIIEKTPOCKOIHH. : ydeObHoe mocodue, Yepaun C. M.,
Mocksa: ®uszmariut, 2010

3. 53 C34 O6mwuii kypc puszuku T.4 Ontuka, , Mocksa: ®usmarnut; MOTH, 2013

4. 91 1 79 Teopus 1 npeoOpa3oBaHNEe CUTHAIOB B ONTHYECKHUX CHCTEMax : yaeOHOe Iocooue,
Hy6uumies 0. H., Cankr-IlerepOypr: Jlans, 2021

5. DU 3-18 Teopust ontuueckux cucreM : yuedHnoe nocobue, Kuprommn C. U., 3akaznos H. I1.,
Kysuues B. U., Cankr-IlerepOypr: Jlans, 2021

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 535 C16 Ontuka u ¢poronuka. [lpunnuns u npumenenus T.1 , Canex b., Jlonronpyansiii:
HNurennekrt, 2012

2. 535 C16 OnTuka u gporonuka. [Ipunnune! u npumenenus T.2 , Canex b., Jlonronpyassrii:
HNurennekrt, 2012

3. 535 b82 OcuoBrl ontuku : , Boned 2., bopu M., M.: Hayka, 1973

4. 621.38 5149 Teopus u pacueT ONTUKO-3JIEKTPOHHBIX TPUOOPOB : yU4EOHUK JUIsl BYy30B, SKYIIEHKOB
IO.I'., Mocksa: JIOI'OC, 2011

I[TPOI'PAMMHOE OBECIIEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U MUHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/




8.  MATEPHUAJIbLHO-TEXHWYECKOE OBECHEYEHME YUEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIHNU JJIA CTYAEHTOB

IIpu wusydenun xypca «IIpakTMKyM @0 KOMIBIOTEPHOMY MOJEIMPOBAHUIO B OITHUKE»
HEOO0XO/JMMO YCBOMTb OCHOBHBIE IIOHATHS W XapaKTEPUCTHKU ONTHYECKUX CHUCTEM, a TakKkKe
IpUOOpECTH HaBBIKM HPOEKTHUPOBAHUS ONTHUYECKUX CHUCTEM C IOMOIIBIO IPOrpaMMHOIO IaKeTa
ZEMAX.

Heo6xonumMo 3HaTh Takue OOLIME XapaKTEPUCTUKU ONTHYECKMX CHUCTEM Kak: ameprypa,
YHUCIIOBasi amnepTrypa, yrioBas amneprypa, yBenuueHue. TpeOyercss HMeTh 4YeTKOe IOHUMaHue
OHEPreTUYECKUX  XAPAKTEePUCTHK ONTHYECKMX CHCTEM, TaKMX Kak: CBETOCWIa, (DyHKIUSA
OTHOCHUTEJIBHOTO ~ CIIEKTPAJIbHOIO MPONYCKaHWs, (YHKIUS CBETOpACHpEelesieHuss 10  MOJIIO.
Heo0xomuMo uMeTh TpeacTaBiIeHHE OO0 HCKAKEHUSX BHOCHMBIX ONTHYECKHMMH CHUCTEMaMH TIpU
MOCTPOCHUM HM300pKEHMH M COOTBETCTBYIOILIMX XapaKTEpUCTHKAX: BOJIHOBbIE abeppauuy,
HorepeyHble ¥ MpoJoJIbHbIe adeppaluy, XpoMaTHUeCKue 1 MOHOXpoMmarudeckue adeppauuu. Kpome
TOr0 HEOOXOJMMO 3HaTh TAaKUE KOMIUIEKCHBbIE XAPaKTEPUCTUKM Kak: (YHKLUS PACCESTHHUsS TOUKH,
pasperniaronas ciocoOHOCTh U MOAYJIALIMOHHAs NiepeiaTouHast (yHKIIHSL.

HeoOxonnMo nMeTh OCHOBHBIE MPEACTABIEHUS O BO3MOXKHOCTAX IMPOrPaMMHOIO IaKeTa
ZEMAX n npuHUMIIax NPOEKTUPOBAHUS U aHAJIN3A ONTUYECKUX CUCTEM C €TI0 IOMOIIBIO.

HeoOxomuMo 3HaTh W yMETh HCIIOJIB30BaTh OCHOBHBIE (DYHKIMH TMPOTPAMMHOTO IaKeTa
ZEMAX.

Tpebyercs yMeTb MNPOEKTUPOBaTH 0a30Bble ONTUYECKHE D3JEMEHThl TaKHE Kak: JIMH3BI
Pa3IMYHBIX TUIIOB, 3€pKajla, IPU3MBI U T.II.

Heo6xonuMo yMeTh aHalIM3MpOBATh CIPOEKTUPOBAHHYIO B IMporpaMmHoM makere ZEMAX
ONTUYECKYIO CUCTEMY. 3HAaTh, KakK IOJy4UTh rpaduueckoe H300pakeHHE ONTUYECKON CHUCTEMBI,
paccuMTaTh abeppauuu JIyded, JuarpaMMmMy MSTHA paccesHUs TOYKU, BEIMUYUHY IU(PPAKIMOHHBIX
3¢ (}eKToB U T. 1.

10. YYEBHO-METOJNYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

HeobOxonnMo ngath BO3MOKHOCTb CTYAEHTaM YCBOUTh OCHOBHBIE MOHSATHS U XapaKTEPUCTUKU
OINTHYECKUX CHCTEM, a TaK)Ke MPUOOPECTH HaBBIKU NMPOEKTUPOBAHMS ONTHYECKUX CHCTEM C TIOMOIIBIO
nporpaMMHoro nakera ZEMAX.

CryneHTaM HEOOXOJUMO JaTh 4YETKOe MpeJCTaBleHHEe 00 OOLmMX XapaKTepHCTUKaxX
ONTUYECKUX CHUCTEM, TAKUX KakK: aneprypa, YUCIIOBas amneprypa, yrjioBas aneprypa, yBEIUYCHUE.
ChopmupoBaTh y CTYIEHTOB YETKOE TMOHHMAaHUE HHEPreTHYECKUX XapaKTePUCTUK ONTHYECKHX
CUCTEM, TaKHUX KaK: CBETOCWJIA, (DYHKIUS OTHOCUTEILHOTO CHEKTPaJbHOIO MPOIMYCKaHUs, QYHKIIUS
cBeTopachpesiesienns o mnoito. JlaTte mpencraBieHne 00 HCKaKEHUSX BHOCHMBIX ONTHUYECKUMU
CUCTEMaMU IIpH TMOCTPOEHUH H300paKEHUH U COOTBETCTBYIOIIMX XapaKTEPHUCTUKAX: BOJIHOBBIE
abeppaly, NONEpeYHble W MPOAOJIbHBIE abeppaliy, XpPOMaTHUYECKHE M MOHOXPOMATHUYECKHUE
abepparmu. Kpome TOoro pa3psiCHUTh TakHe KOMILICKCHBIE XapaKTEPUCTHKHU Kak: (QYHKIHMS paccestHUs
TOYKH, pa3peliarolas CriocOOHOCTh U MOy ISIIIMOHHAS MTepeaTouHast GyHKIIHS.



HeoOxoaumMo naTe CTyJeHTaM OCHOBHBIE IMPEICTaBICHHUS O BO3MOXHOCTSAX MPOrPaMMHOTO
nakera ZEMAX u npuHLMIax NpOEKTUPOBAHUS U aHAIM3a ONITUYECKUX CUCTEM C €r0 IOMOIIbIO.

Heo06xoauMo 0Oy4YHTH CTYIEHTOB HCIOJIB30BAaHMIO OCHOBHBIX (DYHKIMI  IPOrpamMMHOTO
nakera ZEMAX.

Tpebyercs 00y4nuTh CTYACHTOB MPOSKTUPOBAHUIO OA30BBIX ONTUYECKUX DJIEMEHTOB TAKHX KaK:
JIMH3BI Pa3JUYHBIX TUIIOB, 3€pKaja, IPU3MBbI U T.II.

HeoOxonumMo 00y4HMTh CTYIEHTOB aHAlU3y CHPOCKTUPOBAHHOM B MPOrpaMMHOM MaKeTe
ZEMAX ontuueckoir cucteMbl. OOBSICHUTD, KaK MOJYyYUTh Tpaduueckoe H300pakeHne ONTHYECKOM
CUCTEMBI, paccuuTaTh abeppauuu  Jy4deil, AuarpaMMmy IISITHA pacCesHUs TOYKH, BEIUYHUHY
T(QpaKkIuOHHBIX 3()(HEKTOB U T. 1.

ABTOD(BI):

KpacnoB Butanuii BsiueciniaBoBud, K.(§.-M.H., JOILIEHT

EBtuxues Huxoinaii HukonaeBuu, a.¢.-M.H., mpodeccop

Penenzent(b):
Crapukos P.C., 1.¢.m.H., mpodeccop



