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Hamnpasnenie moaroTor)
[IporpaMma moAroToBKH

YpOBEHE BBICIIET0 00pay

JIASEPHOI'O U3JIYUYEHMSI

(HH\HM(‘HOBRHHC [lllClIlll'U[Hlllbl)

crr 12.04.05 «JlazepHas TexXHUKA U JIa3ePHBIC TeXHOIOTIIY

(<TB6"'),I[OT€.]IBHI)I€ U TTOJNYIIPOBOAHHUKOBEIC JIA3CPHBIC CUCTCMbBI)

soBaHus Marucrparypa

: ITpakruy. | Jlabopat : Dapua
- TpynoemxocTs |3au.| Jlekiuy, N par. CPC, |nmpomexyTouHoro
Cemectp iy oy qac 3aHATHS, | paboTsl, il KOOI
> : ‘ yac. yac. T HAD

(3kx3./3a4eT)

4 4/144 - ) 33 62 Ok3ameHn, 27

Hroro 4/144 - 22 33 62 Dx3amen, 27

Braguvmup 2015

j%z.w

i



Iemamu  ocBoeH
HABEJICHMI JIa3epHOT0
NPaKTHYECKUX 3HAHUI
NOJBENCHME JTA3EPHOTO
BBIXOZHOMY DJIEMEHTY Q

2. ME

Juctummaa  «I1
UBJIYUEHUT» OTHOCHTCS
ABJSIETCS OJHOM M3 ]I
He00X0MMBIC MAaruCTY(]
NA3EPHBIC TEXHOJIOTHIY
Wzyuenne npuciim
OCBOEHUH TIPEAIIECTBYK
TEXHUKU U JIA3EPHBIX 1
JA3ePHBIX  TEXHOJIOIH!
TPAHCIIOPTUPOBKYU J1a3¢]
NA3EPHBIX TEXHOJIOTHSIK
cucreMaMmy, «OCHOBEI
3HAHMSX, ITOJTYICHHBIX I
OCHOBHEIE T10JIO)
HaBeINEHus
IIPAKTHKH

JIa3epHOro
U BBIITOJIHE]
paboTHL.

Jucrunimsa BBej)
2015-M rogy mo cormnac
J1a3epHEINA ronurox "Paj

3. KOMII

B PE3VY )]

B oponecce u3y?

HABEJIEHUs! JIA3ePHOTO U

cocobHOCTE pa3

CHCTEM JIA3ePHON TeXHH

JIOTHYECKUX CBS3CH W
anemenTs! (I1K-4);

1. IEJUX OCBOEHUSA JTUCHMATIINHLI
st TUCHUIIMELL  «lIpoexTupoBanue cucTeM TPAaHCITOPTUPOBKU

UBIIYUCHHA) ABJIAIOTCSI HpHO6p€T€HHG CTYACHTaMHU TCOPECTHYCCKHUX U

)58

U HABBIKOB pa3paOOTKU M MCIIOJIBE30BAHHS CHCTEM, 00ECHEeYHBAIOLINX
U3IIyYeHns K TpeOyeMoMy MeCTY BO3ZACHCTBHMS JIHOO OT MCTOYHHKA K
HOTUYECKOT0 TPaKTa,

CTO JUCHUIIVINHBI B CTPYKTYPE OIIOII BO

POCKTUPOBAHKE CHCTEM TPAaHCIOPTUPOBKM M HABEICHUS JIA3EPHOIO
K JUCIUAIUIMHAM 10 BBIOOpPY BapuatuBHOU uactu Oyoxa B.1 OIIOIT u
UCLUIIIAH, (QOPMHUPYIOIMX NPO(YECCHOHANBIBIE 3HAHWA U HABBIKH,

aMm 10 HanpablieHHIO moarorosku 12.04.05 «Jlazepmast Texmuka u

[UIMHBI OCHOBAHO Ha 3HAHMAX, NPUOOPETEHHBIX OOYYAIONMMHUCS IPH
DIIX JIACIMILIAH yueOHOoro miana: «MeTopust 1 MeTOMOIIOTHS JIa3epHOI
exrojioruity, «MH(GOopManuoOHHEIC TEXHONOTHM B JIA3€PHONW TEXHUKE U
1X», «Maremarudeckoe MOJENHPOBAHME CHCTEM IeHepalud U
pHOTO H3JTyueHus», «MeHEeIDKMEHT KadecTBa B JIA3epHOM TEXHUKE U
», «lIpoexTrpoBaHue EKTPOHHBIX MOMYJICH YIPaBICHHS JIa3epHBIMUI
KOHCTPYHPOBAHM JIA3EPHBIX TEXHOJOIMYECKUX KOMIIJICKCOBY, A TAKIKE
[PH IIPOXOMKIEHUM TEXHOIOTUUECKOM MpaKTHKH,
KCHUSL JIUCHIHUILIAHBL «lIpOeKTHpOBAHUE CHCTEM TPAHCIOPTHPOBKH U
U3JIYYCHUSD) WCHOJB3YIOTCA IIPH  IIPOXOMNACHUHM  MPEJUTHIIOMHON

HUH  HAYYHO-HMCCIICOBATENLCKOM M BBITYCKHOW KBaTH(DUKAIIMOHHOM

(eHa B yueOHBINA TIaH B pamiax npoekta «Hossie kampsr s OTIKy B
DBaHUIO ¢ DefepanbHbIM Ka3eHHBIM OpepuataeM «1 ocyapeTBeHH il
ryra'y,

ETEHIMH ObYYAIOIETI'OCS, ®OPMUPYEMBIE

IbTATE OCBOEHUSA AUCIHAIIJIAHBLI (MOY JIS)

1eHHUsT AMCHMIUIMHBL «lIpoexTupoBaHue cucTeM TPAHCHOPTHPOBKM W
3IIYUCHUL» Y 00ydaromerocst QOpMHUPYIOTCSE CIIEAYIONHE KOMIIETEH I

pabaTeIBaTh (DYHKIMOHAIBHBIE M CTPYKTYPHBIE CXEMBI HPUOOPOB W
KU C OTIpEeJICEHUEM HX (DPU3MYECKUX IPHHIMIIOB ICHCTBUS, CTPYKTYPHO-
YCTAHOBJICHMEM TEXHHWYECKUX TpeOOBaHWN Ha OTJEIbHBIE OJIOKH U

CIOCOOHOCTE IPOBOJUTE TEXHHYCCKUC PACYUCTEHI 110 IPOSKTaM, TCXHUKO-3KOHOMHUYCCKOMY

1 QYHKIHOHAIBEHO-CTO

CHCTEM, BKJIFOUAS OIEHK
TOTOBHOCTBIO

uznyuenust (JIITK-8).
B pesymprare oci

np

HaBCOCHUS JIA3CPHOTO

Pe3ynIpTaTh 00pa3oBaHu

IMOCTHOMY aBalu3y 5(QQEeKTHBHOCTH NPOCKTUPYEMBIX NPUOOPOB U
Yy HHHOBAITUOHHBIX PUCKOB KOMMepruanu3anuu npoextos (I11K-7);

DEKTUPOBATE CHUCTEMBI TPAHCIOPTHPOBKKA M HABEJICHUS JIA3EPHOIO
BOCHUST JICHUITIMHBL «IIpoekTHpoBaHue CUCTEM TPaHCIIOPTUPOBKU M
U3Ty4CHUSD) 00yvaromuifcs JMOMKEeH AEeMOHCTPUPOBATL CIIEAYIONIHE

.




1) 3uare: kmaccu
(AIIK-8); caxroprl, B
JAa3epHOTO U3YYSHHUS
CUCTEM TPAHCIIOPTHPOB

2) YMeTh: WMCIOoJ

TPAaHCIOPTHPOBKU U HY

TEXHUYCCKYIO
KOHCTPYKTOPCKYIO JOK

TPAaHCIIOPTUPOBKU M HAE

3) Brnaners: coB

TPAHCIIOPTHUPOBKK W HaH

JIOKYME

(QuKkanuio cUCTEM TPAHCIOPTUPOBKH Jazeproro wuaimydenus ([1K-4),
[MAIOIIAE HA KOHCTPYKLHMIO CHCTEM TPAHCIIOPTUPOBKM U HABEJCHUS
ITK-4); mMeTonpl pacdeTra IMapaMeTpoOB U XapakTEPHCTHK KOHCTPYKLME
KM ¥ HaBeJeHus Jlasepuoro manyuenus (I1K-7).

b30BaThL METOJBI M HMHCTPYMEHTHI Pa3paboTKd KOHCTPYKIME CHUCTEM
UCII0IB30BATE HOPMATHBHO-
HTALWIO (I1K-4);
ymenranuio (IIK-4); mpoBomuTh TexXHHUECKHE PaCUETBl IS CHCTEM

iBeferus naseproro usnyuenus (I11K-7);

B IPOEKTHOM  JIEATENBbHOCTH paspabareiBaTh

enenus gazepuoro uznyuenus (I1K-7).

PCMCHHBIMH CPCACTBAMHU  aABTOMATHU3AIMK IIPOCKTUPOBAHUS CHCTEM

enenus azepHoro unyuenus (I1K-4)

4. CTPYKTYPA U COAEP)KAHUE JINCIUIIJINHEI (MOIY JIST)

Oburas TpyHoeMK:

DCTH JUCIUILIAHEI COCTARIIACT 4 3aUeTHRIE eqnHUNEI, 144 yaca.

Buger yue6nol paboTel, BKIIOYAsT caMOCTOSTENIEHYIO
paboTy CTYIEHTOB DOPMBI TEKYIIETO
o 1 TPYZIOEMKOCTD (B Hacax) O0beM yuebHoi KOHTPOJISI
3 pagoThl, YCTIEBAEMOCTH
Ao El = z ¢ pUMEHEHHEM (no nedenam
r‘[ /['] ] E% - © & HHTEPAKTHBHBIX cemecmpa),
Paszen (Tema) 3 % & ) g 2 s 5 METOZIOB (hopma
JHUCLMIUTHHBI g § 5] 2 E §‘ & 2 &) 3 (B yacax / %) MPOMEIKYTOUHOH
' e E e S §¢ | = & = aTTeCTalHI
= 8 8 3 L§ 2 Cg & (no cemecmpam,)
= =
g
»
Brenenue.
Knaccuduxanms u
npobieMel  paspaboTku
1)} o0 MEL PSP 4= | -2 - -6 - 1/50
TPaHCOPTHPOBKU
JIA3CPHOI'0 M3JTYHCHMUA.
Cpencrea
ABTOMAaTH3aIuH
IPOEKTHPOBAHHS - Pefitanr-
2 | cucrem 41 - - | 2 10| -1 10 - 6/50 KkonTpos Nel
.
TPAHCIIOPTUPOBKH W
HaBeLCHHUs  J1a3CpHOIo
H3JIYHCHMS.
Tpancnopruposka
1a3¢] C : ;
3 JA3CPHOTO  M3JTYYCHUS 4 <r ) I 4 ) i g ] 3/50
’ B TEXHOJOTHUCCKUX o -
KOMITJICKCax.
Tpancnopruposka
NIA3CepPHOro  M3JIYHYCHHA
C - - &
e OTKPBITOM 4] 2 2 |- 8 - 2/50
[IPOCTPaHCTBE.
PeltuHr-
MeToapl  MOJACPIKKU KOHTPOJTb Ne2
XapaKTePUCTHK
o~
5 | masepHoro wmanmyuenust |4 | & - - 4 4 | -] 10 - 4/50
rpw ero
TPaHCTIOPTHPORBKE




[TpuntmeL
_ | QyHKLIMOHUpOBAHHUS i
| cncrem nasepenns | 4| o ol i 6 (-] 10| - 5/50
JIa3ePHOT0 M3JTYYCHUS ol T
[TpoexTrpoBaiiue 151 KOHTpOJIb No3
.| IpUMeHEeHne JIIapoB —
] %) & - - 4 9 - | 10 - 6/46
Beero 41 11 o X 22 | 33 y 62 ) 27/49 DK3ameH
(27 1acoB)

Paszpen 1. Knac
JA3EPHOTO M3JIyYeHMSsL,
1.1.

Janaum, pen
U3IIYyYCHUS.
1.2.  Kiaccudmuxkarl
1.3.  TlapameTrpsr

pazpaboTKH (
Pazpen 2. Cpener
HABEJNEHMsI AZEPHOT0

2.1. O6z0p cpeng

HaBEJICHUS JIa|

2.2.  OcHOBHBIE BQ

TPAHCIIOPTH]

Paspen 3. Tp
KOMILIEKCAX.,

3.1.Poborusuposany

IlpaxkTHyeckue 3ausTHA
cuuranus ¥ npodaeMbl paspaboTKH cHETEM TPAHCHOPTHPOBKH

TacMBbI€  CHCTEMAMM  TPAHCIOPTHPOBKH M HABENCHUS JIA3EPHOIO
sl CUCTEM TPAHCIIOPTUPOBKH JIA3EPHOTO W3y UEHHUS.
TCXHAYCCKOrO  3alaHMs, ONPENE/IONINEe  NalbHEUIIMH  mporece

PUCTEM TPAHCIIOPTHPOBKK M HABEJIEHHS JIA3EPHOTO U3JTyICHHUS.

[Ba ABTOMATH3ALMHI IPOEKTUPOBANMS CHCTEM TPAHCHOPTHPOBKH W
M3JLy 1 CHUSL,

TB aBTOMATU3ALMU IIPOCKTUPOBAHMSA CHCTEM TPAHCIIOPTHPOBKH U
BEPHOT'O U3ITYyUCHMSI,

smoxcaoctn CAITP ZEMAX, neoGxomumbie mpu pazpaBoTKe CHCTEM
BKU ¥ HABEJEHUS JIA3EPHOTO U3JTYyUECHUS,

AHCIOPTHPOBKA  JIA3ePHOT0  W3JIyYeHHs

B TEXHOJOrMIECKHX

bIE TEXHOJIOTHUCCKHE KOMIUIEKCHI JTA3epHOM 06paboTKH.

3.2 ITpHIMIBL TOCTPOCHUS TIOICHCTEM TPAHCIIOPTUPOBKH JIA3EPHOTO H3ITydeHHs nasep-

poboTOB.

3.3.MareMaTHHeCKHE MOJEIN M aIFOPUTMEI YIIPABICHHS IOJCUCTEMAMI TPaHCIOPTUPOBKH
JIA3€PHOr0 U3IIydCHHUS.

3.4. Jlncranmuonnoe
V3ITYYEHUS,

YOpaBJICHHUE CHCTEMaMUu TPAHCOOPTUPOBKM UM HABEICHUSI JIA3CPHOTO

Paznest 4. TpancnopTHPOBKA NA3ePHOTO H3JTYMEHHS B OTKPLITOM NPOCTPAHCTBE,
4.1.ITpoGrnemsl repejiaun 1a3epHOTo U3y ICHHS B OTKPHITOM ITPOCTPAHCTBE.

4.2.K()]-ICTpYKT]’/IBHBlﬁi OCOGEHHOCTH CHCTEM (hOPMUPOBAHHS U HABEIEHHS JTA3EPHOTO TTYUKa,
Paznen 5. Merofibl MOANep:KKH XAPAKTEPHCTHK JIA3EPHOIO U3JIYYEHHST TIPU €ro

TPAHCIIOPTHPOBKE
5.1.Bimanaune ocoben

h

e,

HOCTEH 3aKPEITBIX ONTHYCCKHUX TPAKTOB HA XaAPAKTCPUCTUKU U3JIYHCHUS.

-2.Mepb1 COXPAaHEHHST YI0BIETBOPHTEIBHOTO KAYECTRA IIYUKA TIPH €ro TPAHCIIOPTHPOBKE J10

Pﬂ3ﬂ[[:‘ﬂ 6. IIPI/IH]U(]LIHBI (l)yHKHH[OI:’H’][pOBaHHﬂ CHUCTCM HaBeNCHHsI JTa3ePHOro H3JYYCHI ST

6

<

U3NTYyUYCHUSI.

6.2.KoncrpykTHBHEIg

.1.Maremaruueckug

NPUHIAIIBI ([JYHI<HHOI{HF)OB31‘IHH CHCTCM  HaBEJICHUS JIa3CpHOro

QJEMECHTEI CUCTCM HaBEICHISI JIA3CPHOTO M3JIYYCHHUS.




0.3.Conpsixenne orr|

Pazpen 7. [Ipoex
7.1.1pwammme: Qyy
7.2. KOHCTPYKTHUBRHE]

Jlaboparopnas pa
HABEJEHUs! JTA3ePHOr0 U
Jlaboparopuas pa
HABEIEHUS! JIA3ePHOT0 I
Jlaboparoprast
KOHCTPYKTOPCKOU JOKY)
Jlaboparopuast pa
U3JTyICHUS! IS JTa3ePHO
Jlaboparopuas pa
OTKPBITOM TIPOCTPAHCTB
JlabGoparopnast pé
H3JIYEEHUS TIPUA OTPAHUY
JlaGoparoprast pad
JIaboparopnas paf
JlaGoparoprass |
pa3paboTaHHEIE CUCTEM]

- C 1esio  (hopy
yuyebHOM TIIpoIrecce I
IPOBENICHUS 3aHSITHH B
pabOThI, MHANBUANYAIBH]
pasbop B mpobieMHOM
IPOEKTHPOBAHUS  CHCT
KOHKPETHBIX TEXHOJOTHYECKMX 3afad T'PAKJIAHCKOIO0 W BOCHHOI'O HasHAayeHUs, DJTO HMEET

[EJIBIO  PA3sBUTHSA Y AHAJIMTHIECKOTO
UpOOIEMHBIX CUTYaIUi
PA3BUBAIOTCS] HABBIKU H|
H3JLYYEHUSL.

- CaMOCTOSTENbY
TEOPETHICCKOro Marep)
paboTel, K IPAKTHIECKE
H3YYEHHE JUTEPATYPEI
BELIANHEBIX JIPEIIOaBaTe

- HEKOTOpPBIE U3 TI
MYJBTUMEIAHHON aya

o
J

IIpeaoCTaBIAOTCA B

L

IIPAKTHYECKUX U Jrabop
Bomnpocer apromarnzany
U3IYYCHUS PEIIAtOTCS C

INIAHUPYIOTCS

[MYECKUX, MEXAHUUECKUX U HIICKTPOHHBIX V3JIOB.

(MpPOBAHNE W IPUMCHEHNe JHAAPOB

(LIMOHUPOBAHMUS JIA3EPHBIX U3MEPHUTEICH TATEHOCTH.

€ 0COOEHHOCTH JIMAAPOB Pa3InIHOT0 Ha3HAUCHHUSI.

JlaGopaTopHusbie 3ansaTHs

bota Nol. ABTOMATH3AMS IPOCKTUPOBAHHUSI CHCTEM TPAHCIIOPTUPOBKH U
ryderust B cucteme ZEMAX

pota Ne2. ABTOMATH3AIMS IPOSKTHPOBAHUS CUCTEM TPAHCIIOPTHPOBKY 1
sirydeHus B cucteme AutoCAD

pabora  Ne3,
VMEHTAIUH

ABTOMATU3UPOBAHHBIC  CpeJicTBA  pa3paloTku
10ota Ne4. IlpoexkTupoBaHHE CHCTEMBI TPaHCIOPTHPOBKE JA3EPHOTO
[O TEXHOJIOTHIECKOT0 KOMILIECKCA

bota Ne5. [IpoexTupoBaHue CHCTEMEBI Mepelauy JTa3epHOro U3IyueHus B
Oora Ne6. IIpoexTHpoBaHHWE CHCTEMBI TPAHCIOPTUPOBKH JIAZEPHOIO
[CHUSIX HA KAYeCTBO MyUKa

pota No7. [IpoexTHpoBaHNE CHCTEMBI HABECHS JIA3EPHOTO U3y YEH s
bota Ne8. [TpoexrupoBanue numapa

abora Ne9. Tlomroroska

KOHCTPYKTOPCKOW ~ JOKYMEHTallMu  Ha

bl

S. ObPA3OBATEJIbBHBIE TEXHOJOI'A

MUPOBAHKS M PA3BUTUSA HNPO(YECCHOHAILHBEIX HABBIKOB CTYJICHTOB B
WCIMUIUIMHEL  UCIIONB3YIOTCS aKTWBHBIE 1 MHTEPAKTHBHBIE (DOPMEI
COYECTaHUHU C BHEAYJUTOPHOH paboTOH: (KOHTPOJLHLIE Ay HTOPHLIC
bie JoMamHre paboTel). B X01e mpakTHUeCKuX 3aHsITHH TpemoiaraeTes
acIeKTe KOHKPETHBIX CUTYyallnyd BO3HUKHOBEHHUS ¥ DEIICHHS 3a/1ady
CM  TPAHCIIOPTHPOBKM M HABEACHUS JIA3EPHOTO WM3JIYYCHUS IS

CTYJIEHTOB MBIIIUIEHUS W HABBIKOB  pa3perieHus
B xozne maGopaTopHBIX 3aHATHII HA OCHOBE PEINCHHS THUIIOBLIX 3a7ad
CIIOJIb30BAHMS CHCTEM aBTOMATHU3ALMU U TPAHCIIOPTUPOBKU JIA3EPHOTO
asg (BHeayxuTOpHad) paboTa CTYICHTOB BKIIIOYACT 3aKperlieHUe
fajia JIpY IOJATOTOBKE K BBHIIOJHEHHIO WHJIMBUIYAIBHOW JOMAIIHEH
M U 1a00paTOPHBIM 3aHATHSIM, OCHOBA CaMOCTOATENLHON PaBoTHl —
II0 PEKOMEHJOBAHHBIM HCTOYHMKAM M KOHCIIEKTY JICKITHH, perucHne
JIeM 3aJ1ad.

PaKTUICCKHUX 3aHATHH MPOBOIATCS C MCIIONB30BAHUEM TMIPE3CHTAIWM B
TOPUHU C HCIIOJILE30BAHUEM KOMIBIOTEPHOTO IpoekTopa. CrylucHTam
JEKTPOHHOM (opMaTe METOAWYCCKUE YKa3aHWs I10 BBIIOJHEHUIO
ATOPHEIX PaboT, a TaKKe MO OPraHU3aIMi CaMOCTOSTEILHON paGoThL.
U IPOCKTUPOBAHUS CUCTEM HABEIEHHS M TPAHCIOPTHUPOBKHU JIA3EPHOTO
MCITOJIb30BanueM crennanusuposantoit CAITP Zemax.
JEKIOUK IIPUIVIAIICHHBIX CIHEIHAIICTOR OKIT T'JIT

u3 «Panyra»




(r.Panyxnbrit), Uuctury)

6. OHEHOYHLBIE C

MPOMEXKYTOYHO]

A YYEBPHO-METO)

Texymmii KoHTp
CEMECTpa ¥ OCHOBBIBACT
L.
J1a00paTOPHBIX UCCIETO

Brimoanenue

2. Bremomaenue
NPEe3eHTANKN ¥ JOKJIa/l
PE3YABTATOB BBIMOJIHCHE

3, Yuactue B 00
[PAKTUYECKUX 3aHSITHI.

4, BrimonHenue 34

ta obmmel gusukn PAH (r.Mocksa).

PEACTBA JJISI TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTH,

1 ATTECTAIIMUA 11O UTOI'AM OCBOEHMSI ITUCHUTIINHLI

NMYECKOE OBECINEYEHUE CAMOCTOSITEJNLHOW PABOTHI
CTYIAEHTOB

0JIL YCIIEBAEMOCTH CTYIEHTOB SABISICTCA PACIpeeIEHHBIM BO BPEMEHU
Cs Ha OIEHKE CIEYOITUX COCTABIISIOLIMX

TabopaToOpHBIX pPabOT W IOJIrOTOBKA OTUYETOB. 3allUTa pPe3yILTaToB
BAHMI. .

3QaHUi  NPaKTUYEeCKOW M caMOoCTOsITeBHOM paborsl. Iloaroroska
a. BricTymienne ¢ JOKIAAOM Ha CEKIMOHHOM 3acefaHud W 3aluTa
10T0 UCCIICIOBAHMUSL.

CYKOEHUHM IOKJIAJ0B YYAIIUXCSl HA CEKITMOHHBIX 3aCe/laHmsIX B XOIC

JAHUH PEUTUHIOBOTO KOHTPOJISI 3HAHUMN.

Bonpochl peiiTHHT-KONT] 0JI5I
Peiirunr-xonrpoJsn No|l

1. XapakTepHCTHKH CHCTEM TPAHCIIOPTHPOBKH JIA3EPHOTO U3JTYUEHUS [IPH JIA3epHON pesKe.

2. XapakTepuCTHKY CHCTEM TPAHCIIOPTHPOBKHM JIA3CPHOTO W3JIYYEHHs [pH JIa3epIoii
cBapKe.

3. XapakTepuCTHKY CHUCTEM TPAHCIIOPTHPOBKH JIA3EPHOTO W3JIydEHUs [pH Jla3epHoOH
IOBEPXHOCTHOH TTepMonOpabdoTKe.

4. XapakTepuCTHKY CHCTEM TPAHCIIOPTHPOBKH JIA3CPHOTO W3JIYYEHHS [PH Jia3epHOi
I'PaABUPOBKE.

S. XapaK':repHchIq CHCTEM TPAHCIOPTHPOBKHU JIA3EPHOTO W3JIYUECHHUS B CHCTEMAax
JIA3EPHOro UeseyKazanus.

6. XapakTepuCTHKY CHCTEM TPAaHCIOPTHPOBKM JIA3EPHOTO WU3JIYUYCHHUS B  HAYYHBLIX
YCTaHOBKAX PA3IMYHOr0 Ha3HAUCHMS.

7. XapaKTepUCTHKY CHUCTEM TPAHCIIOPTHPOBKH JIA3EPHOTO HWIIYUCHHS IIPH Pealu3alin
TECPMOSIEPHOIO CHHTE3A.

8. Kunaccuukanus|cucteM TpaHCIOPTHPOBKH JIA3EPHOIO M3ITyYEHIs.

9. Tpebopanus X ONTHYECKUM 3JI€MEHTaM CUCTEM TPAHCIOPTHPOBKH JIA3€PHOIO U3JIYUEeHNS,

10. OcobenHocT TEXHHYSCKUX 3alaHMid Ha pa3paboTKy CHCTEM TPAHCIIOPTUPOBKH U
HABEAECHUS JIA3EPHOI0 U3IIYISHUSI.

11. Cpencrea ZEMAX I MPOEKTUPOBAHMS ONTHYECKMX M MEXAHHUYECKHX 3JIEMEHTOB
CHUCTEM TPAHCIIOPTHPOBKU M HABEINEHUS JIa3€PHOTO M3ITyUCHYIS,

12. Cpeacrea AutoCAD Uit mpoeKTUPOBAHMS ONTHYECKUX M MEXAHHUYECKUX JIEMEHTOB

CHCTEM TPaHCIO]
PeliTiar-ixonTpoJas Ne

PTUPOBKY M HABCICHUS JIa3CPHOIO U3IIYUICHYIS.

1. Cucrema nepena
2. Cucrema nazepu
3. Jlazeproe cBepxd
4. IlpobGnema TypO)

10 OTKPBITHIM TP,

2

MM SHEPTHH HA HCKYCCTBEHHEIH CITYyTHHK 3¢MIIH.

DU CBSI3H.

YKaTUe BEIECTRA.

YJIEHTHOCTH aTMOC(HEPBL IIPU TPAHCIOPTHPORKE JIA3CPHOTO H3JIyUYEHNsI
accaMm.




PefiTHRI-KOUTP OB No

W

10.
11,

12.

14.

. Henuneitasie orr

Bozmoxsocti

Pa3IIMIHEIX METE
Tpebosanus cuq
BueoceBast Tpe
Jlomonocona- I'e
MHuorosneMeHTH
peoOpazoBaresn
OKCHEPUMEHTEI
IIPOCTPAHCTBE.

Ipuémanku-npe
Omnenxa KIT/I
OTKPEBITOM IPOCT
. Buer ontuyec

TasepHBIX CHUCTEM pPA3IMYHBIX THUIIOB JUIs IE€pPEJladd DHEPruM IpU
OPOJIOTHYECKUX YCIOBUSXK.

TEMAM HABEJICHUS Ha MHIIICH.

XKaHA/IbHAS ~CHCTeMa (OPMHUPOBAHMS IydKa HA OCHOBE CXEMBI
pIIEIs.

bl MPUEMHUKH JIA3€PHOIO MU3JIyYEHUS HA OCHOBE (DOTOICKTPUUCCKHUX
eI,
0 Opradu3alvy Iepejadyd JIa3epHOro W3IIYUYEHUS B OTKPHITOM
00paz0BaATEIIN JTA3EPHOIO M3JTYUESHHSL,

€o0pa30oBaHusl SHEPIUH IPH TPAHCIOPTHPOBKE JIA3EPHOIO M3JIYUEHUS B
'PAHCTBE.

KHX TIOTCPh TIPU TPAHCIIOPTUPOBKE JIA3CPHOI0 MBJIIYYECHU 110 CIOKHLIM

OIITUYCCKHUM TpaKTaM.

UBJIYHCHUS IPH ¢
Hcnonp3oBanue
UBJIYHCHMSL,

TUYCCKUE DIIEMEHTEI Ka CPEJCTBO MOANEPIKKH XaPAKTEPUCTUK JTa3ePHOT0
:r0 TPAHCIIOPTUPOBKE.
OITUYECKOI'0 BOJIOKHA B

CHCTCMAX TPAHCIIOPTHUPOBKMA JIA3CPHOIO

3

OXBATBIBAIOT BCIO TEMAaTHKY,
Ja00PATOPHBIX 3aHATHIH
JK3aMEeHAMOHHBIE BO

1. Hasenenue masej
2. Meronp! ontuMy
3. Cnoco6s1 obecnt
Ja3epHOro U3ITYY
4. Tpebopauus x 01
5. Tpebopamust K M
6. Tpebomamus K 21}
7. IlpuHNuIs comp
HABEJICHUS JIazef

8.
9. OCHOBHBIE TEXH
10. Crpykrypnas cx
11. Knaccuduxarus
12. JInnapubrii mond
13. JImpapubiil Mmony
14. IlpuHnume: pasp
HpomesxyToanast

PHOT'O M3JIYHCHMA KaK 3a/iada TCOPUH aBTOMATUYECCKOTO YIIPaBJICHU L.
3aluu, HCIIOJIb3YCMBIC B CHCTEMaxX HaBEACHWSI JIA3CPHOTO U3TYUCHUSI.
CUHCHUA ITPUCMIICMOI'0 6LICTpOIL€ﬁCTBH§I npn 1)8,60T6 CHUCTEM HAaBCICHUS
[CHUSL.,

[THYCCKHUM 3JICMCHTAM CHCTEM HABEACHUS JIA3CPHOTO U3JIYICHU.
CXAHMHCCKUM 3JICMCHTAM CUCTEM HABECACHHA JIA3CPHOTO M3JIyUCHHS,
[CKTPOHHBIM KOMITOHCHTaM CHCTEM HABCICHHMS JIA3CPHOTO M3JIYUCHISI.
SDKCHUSL OIITUYCCKUX, MEXAHUYECKHUX U BII@KTpOHHLIX Y3JIOB B CHUCTEMAxX
HOT'O U3JIyUYCHHUS.

O6nacTu NpUMEHEHHS JIHJIAPOB.

JIOTHH, IPUMEHAEMBIC IIPU ITPOU3BOJICTBE JIUJIAPOB.

eMa ¥ IIPUHIUN TeHCTBUS JIuiapa.

JMIApPOB.

TOPUHT aTMOC(EPEL

TOPHUHT BOJHOU TIOBEPXHOCTH,

NOOTKHU CKAHUPYIOIIEH OIITHKH.

arrecTanMst IPOXOMUT B (QopMe 5K3aMeHa. Bompochl sK3amena
PAaCCMOTPCHHYIO B  XOHE IPOBEACHUS MPAKTHYCCKUX U
B TEUEHUE CEMECTpa.

[IPOCHI U 314N

1.

)

Lo

)
oI

™~

3

3ama4n, peraeMele (
Knaccndpukanms cug
[Tapametprr TexHUY
CHCTEM TPAHCIIOPTH]
O0630p cpencts aBt
JIA3EPHOTO U3NYHCHAS.

UCTeMaMH TPAHCIIOPTUPOBKH ¥ HABEHCHUS JIA3EPHOT0 U3IYICHHUS.

TCM TPAHCIIOPTUPOBKH JIA3EPHOTO U3TYUCHIUS,

CCKOr0 3aJaHus, ONPEACIISIONINe NalbHEeHIIMKA Iporece pazpaboTKu
DOBKH ¥ HABENECHH JIA3CPHOI'0 U3ITYUCHHUS,

DMATU3AIUA TIPOCKTUPOBAHMS CUCTEM TPAHCIOPTHPOBKU U HaBEIEHUSI




11

14.

~N O\ W

l
|
1
1
19.
20.

Bonpockr k camocTosT

. Mucrannmonnoe )

. ITpo6nemer nepegay
12.
13

. Maremaruueckue g
. Koncrpykrusmsie 5))

OcHOBHBIE BO3MOY
TPAHCIIOPTUPOBKH U

kaocti  CAIIP ZEMAX, meoGxomumble mpu paspaBoTke cucrem

HaBCJIICHUSI JIA3EPHOTO U3ITYHCHUS.

Ocnornble  Bo3MoxHOCTH CAITP  AutoCAD, HeoGXomuMbIe IpH  pa3paboTKe CUCTeM

TPaHCITOPTHPOBKH 1
PoboTtnznpoBanuke
[IpuHIMITEL  TIOCTPC
po6oTOB.
Maremaruaeckue
JIA3EPHOTO U3ITYYeH]

U3IyHCHUA.

KoHCTpyKTHBHEIE 0
Bmusnne

ocobenHocTel

HaBELEHN JIA3EPHOTO U3ITYUEHHS.
TEXHOJIOTHYCCKUE KOMIIIEKCE JIa3epHON 06paboTKH.
CHUS TIOJCHCTEM TPAHCIOPTHPOBKA

JIA3CPHOI'0  U3JIYYICHM I Jlazep-

[OAC/in M aJITOPUTMBL YIIPaABICHUS IMIOACHUCTEMAMU TPAHCIIOPTHPOBKH

151,

IpaBJICHUE CHUCTEMaMU TPAHCHIOPTUPOBKK W HaBEICHUS JIA3CPHOTO

H JIA3CPHOT'O U3JIYYCHUS B OTKPBLITOM IPOCTPAHCTBE.

00CHHOCTH CHCTEM (bOpMI/IpOBaHI/I}I 1 HaBCOCHMS JIa3CPHOI'0O ITy4Ka.

3aKPBITHIX  ONTHYCCKUX  TPAKTOB  (MAaHHIYJSTOPOB)  Ha

XAPaKTCPUCTUKH H3J[YUCHUSI.

Meprr coxpanenus
LeJTH,

Koncrpykrusmeie od
[IpobGmempr saumT]

TPAHCIIOPTUPOBKH 1

YHOBJICTBOPUTEIIBHOTO KayecTBa IOIy4dKa IIPA ero TPAHCIOPTHPOBKE M0

HHITHUITHI (b}’HKHH()HI/IpOBaHH}I CHUCTCM HaABCIICHUS JIA3CPHOI'O U3IYUCHHUS.
CMCHTEI CHCTEM HaABECIACHUSI Ja3CPHOTO U3JTYUCHHU.

- COTpsDKCHIE ONTHYECKIX, MEXAHHIECKAX H DEKTPOHHBIX Y3II0B.
8. [punrumer GyrKim

HUPOBAHUS JTHJAPOB,
O0EHHOCTH JIMJAPOB PA3IMIHOI0 HAZHAUCHHS,

bl MHTCIUICKTYaIBHOW  COOCTBEHHOCTH Ipu  paspaboTKe CHCTeM

HaBCIICHUA JIa3€PHOI0 U3JIYICHUS.
CJILHOI padore CTYACHTA

1. Yerpoiicrea BosjeiicTsust Ha BOMHOBOM (POHT.

2. MsmepuresbHBIC |yCTPORCTBA IS TECTHPOBAHNUSI CHCTEM TPAHCIIOPTUPOBKY M HABEEHMS
JIa3€pHOrO U3JIYUEHHS.

3. Yerpoitcrsa 06pgbotiu HHbOpMAUH 0 pesyibTaTax U3MEpEHNH,

4. Cucrema KOMITEHCAIMN ATMOC(EPHBIX HCKAKESHHIT B PEAILHOM BPEMEHH,

5. Cuctema I'peropn.

6. Buupl abepparinii BoIHOBOro (GpoHTa.

7. OyHKIHSA paccesius TOYKH.

8. Murepdepomerpiist GokoBoro ¢jura.

9. HnrepdepoMerp ¢ KOMIEHCATOPOM B MapaLIebHOM y4Ke JIyueH,

10. Murepdepomerp © KOMIEHCATOPOM B PacXoIsuieMest ITyYKe JIyUeH,

11, Oynxiys nepeaasu Moy s,

12. Bujpl 5KpaHUPOBAHHMS ITOJIS 3padKa.

13. OnTryeckne CHCTEMBI ¢ CHHTE3HPOBAHHON anepTypoi.

14. TTpoGieMBI  3aIIUTEl  MHTENNEKTYATbHON COBCTBEHHOCTH P pa3paboTKe CHCTEM

TPAHCIIOPTUPOBKE ¥ HABCICHU S JA3CPHOTO U3JIYICHUS

7. YHEBHO-MET

a) OCHOBHAS JINTE

OJIMYECKOE 1 UH®OPMAIIMOHHOE OBECHEYEHVIE
TV CIHATLIAHBI
parypa:




1.

Bakc, E. JI., Mn
obpaborkn [Tex
Texnocgepa, 20
nocryna: hitp://w

nenpkuid, M. H., Canpeixun, JI. I'. [IpaxTuka mpenn3unoanol jasepHoi
cr] / E. JI. Baxe, M. H. Munenskuii, JI. I'. Canpeixun, — M.;
13. — 696 c.; 12 c¢. uB. BxI. — ISBN 978-5-94836-339-4. — Pexum

yww.iprbookshop.ru/26901.html

CKBODHOB, J. A. HasepHI):[e MCTOABI JHUCTAHIIMOHHOTO OGH&py)KGHI/IH XUMHUYCCKUX

COEJIMHCHUN HA ]
208 .
http://www.iprba

tosepxuoctu ten [Texer] / JI. A. CxBopros. — M.: Texuochepa, 2014.
ISBN  978-5-94836-387-5.
okshop.ru/31866.html

- —  Pexum

nocTyria:

CO'B:peMGHHaﬂ aBTOMATHKA B CHCTEMAaX YIPaBJICHUA TCXHOJOTHUYCCKUMU IIPOICCCaMU:

VYuebuoe mocoty
c.: 60x90 1/16 H
005162-8 — Pes
bapckmit, A.

[DIIeKTPOHHEI |
(Horas ynusepc
http://znanium.cq

e / B.IL Wemmn, M.1O. Tlepyxun. - M.: HALL UTHOPA-M, 2014. - 400
( Jom. Mat. znanium.com). - (BO: Baxanaspuar). (1) ISBN 978-5-16-
tmM goctyna: http://znanium.com/bookread.php?book=430323 .

I OOTHKO-3JIEKTPOHHBIE  CIESIINE IPULEIBHBIE  CHUCTEMBI
ecype] : yaeb. mocobue / A. I'. Bapckuii. - M.: Jloroe, 2013. - 248 ¢. -
ureTckas oubamorexa). - ISBN 978-5-98704-717-0 — Pexkum jgocryna:
m/bookread.php?book=468113

14

0) JOIMOJTHATEbH
bynraxos A.Tl.,
KOHTPOJIb U YIIp4
Pexxum nocryma:

ast auTepaTypa:

Bopobsés B.A. IlpombinuieHnbie poGoTel. KuHeMaTHKa, JHHAMEKA,
BiieHue [DnekTpoHHEId pecype] - M.: COJIOH-IIPECC, 2008.- 488 ¢. -
http://www.iprbookshop.ru/8709 . html

. Marmpo, JI. K
CroxMman; mmep. ¢
c.: . - (JIyanmui
http://znanium.cd

. Sxymenkos, 0.
pecype] : yueOuy
568
http://znanium.cq

C.

B) IIPOrpaMMHOe
1. ZEMAX - cuct
2. AutoCAD — cug
3. KOMIIAC-3D

ODMITBFOTEpHOE 3peHue [DneKTpoHHbM pecype] / JI. [Hamupo, JD.
anri. - 2-¢ u3f. (911.). - M.: BUHOM. JlaGoparopus 3uanuii, 2013, - 752
i sapybexcubiit yaebnuk). - [ISBN 978-5-9963-1312-9 — Pexum pocryna:
m/catalog.php?bookinfo=441951 .

['. Teopus m pacuer onTHKO-3IEKTPOHHEIX IPUGOPOB [DIEKTPOHHDLIH
k /10, I'. SIxymesxos . - 6-¢ usn., nepepa6. u gorr. - M. : Jloroc, 2011, -
ISBN 978-5-98704-533-6
m/bookread.php?book=469679

Pexxum HOCTYIIa:

pOecrieuenne u Marepuer-pecypeni:

eMa aBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHUS ONITUYECKUX YCTPOUCTB;
TEeMa aBTOMATH3UPOBAHHOTO IIPOEKTUPOBAHUS OOIIEr0 HAZHAUCHHS;
CeMENCTBO

o CHCTCM  aBTOMATU3UPOBAHHOIO IIPOCKTHPOBAHUS C

BO3MOXHOCTAMI  O(QOPNMIIEHMS IIPOSKTHOM M KOHCTPYKTOPCKON JIOKYMEHTAIIMH COTJIACHO
cragrapram cepun ECKJT u CITIC.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIHEYEHUE JUCHMITINHEI

Jus npencrapien

JlaGoparopusie wu

1 Marepuala, l'J.pGBCHTEH_II/Iﬁﬁ H JOKJIIafoB CTYACHTOB HCIIOJIB3YETCS

obopynoBanue ¢ SKPAHOM JUIS IIPOCKIIOHHBIX CUCTEM, POEKTOPOM B HOYTOYKOM.

NPaKTHYICCKUC 3aHATHsL IIPOBOISITCS B KOMIIBIOTECPHRIX KJlaccax,

OCHAIIICHHBIX HCO6XOIKYIMBIM nporpaMmMHbIM obecIIeueHueEM.




Pabowgast mporpam
110 Hanpasuenuto 12.04

"TreprOTEIILHBIE U IO

Ma JIICIIUINIMHBL COCTaBICHa B cOOTBETCTRBUNU ¢ TpeGoBanusmu OI'OC BO

05 Jlasepnas TexHMKa 1 JIA3¢PHBIE TEXHOJIOIUY U TIPOTPAMME [IOIIOTOBKH

YIIPOBOJHUKOBBIC JIA3CPHEIC cHUCTEeMEI"
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JIMCT ITEPEYTBEPXXJIEHI A
UEN [IPOTPAMMBI JUCLHATIIIMHBL (MOJTY L)

PaGouast mporpamMma 019

[IpoTokoi 3acenanus xa

SaBenyromui kademapoit

Pabouast mporpamma 010

[IpoTokoit 3acenanus Ka

JaBeyrommit kadenpoi

Opemana yUeOHBIH T
tbeprr No oT roja
Opemanma yaeOHBIN T
(hesper Ne oT roga
Operama y4eOHBIH 10,1
benprr No oT rojia




