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1. OEJIX OCBOEHHMS TUCITUILIIUHBI
Hemamu ocBoeHns mucruiumebl  «[IpoeKTHpOBaHHE —cHCTEM

TpaHc

OpPTHPOBKH H

HABCACHHUA Na3sCpHOI0 H3JIYUYCHHUSI» ABIHIOTCS l'IpI/IO6peTeHI/IC CTyA€HTaMHA TEOPETHYCCKHX U
[IPAKTUYECKUX 3HAHHM W HaBBIKOB pa3pa60TKn U HUCIIOJIB3OBAHHSA CHCTEM, 00 CIHCYHUBAIOIIIUX

MOABEACHHE JIa3€PHOTO M3IYYEHHs K TpeOyeMoMy MecTy BosmelcTBHS OO 01
BBIXOZIHOMY 3JIEMEHTY OIITUYECKOrO TPaKTa.

2. MECTO JUCHIILIMHBI B CTPYKTYPE OIIOII BO
Hucuunmna «[IpoekTHpOBaHUWE CHCTEM TPAHCIOPTHPOBKH U HAaBeleH
M3JIY4CHHA) OTHOCUTCS K JHUCLHIIMHAM II0 BBIOOPY BapuaTHBHOM dacTH GlOKa
ABIACTCA ONHOH W3 JUCHHMILIMH, (QOPMHPYIOIMX Upo(heCCHOHATBHEIE 3HAHI

HCTOYHHUKA K

M JIa3epHOI0

b.1 OIIOII n
g W HaBBIKH,

HeoOXOMMMBIE MAarucTpaM [0 HAlpaBIeHHIO NoAroToBk 12.04.05 «Jlasepnas TexHWKa H

TIA3€PHBIE TEXHOJIOIHIY,
W3yuyenne NUCHMIIMHEI OCHOBAHO HA 3HAHWAX, MPHOGPETEHHEIX O0OyYal

UIUMHCS TIPU

OCBOCHHHU NpSAMECTBYOIUX JUCITHIIINH yqe6Horo IIaHa: ((I/ICTOPI/I}I n METOO0IIOrug JIEBCpHOﬁ

TEXHUKH U JIA3€PHBIX TEXHOIOTUH»,« IHPOPMALMOHHBIC TEXHOJOTUH B JIa3epH

JIa3€PHBIX TEXHOJIOTHAX Y, «MaremaTuueckoe MOZICIINPOBAHUE CHUCTCM r

Ol TEeXHHKe U

CHCpaIuy "

TPAaHCITIOPTUPOBKHU JIA3CPHOT'O HA3IYYCHUA), «MCHCIDKMGHT Ka4yecTBa B J]Za3€pHOI71 TEXHHUKE H
JIA3CPHBIX TCXHOJIOTHUAX), ((HpOCKTI/IpOBaHI/Ie SJICKTPOHHBIX MOI[y.TICﬁ YIIPABICHHA JTa3CpHBIMU
CI/ICTeMaMI/I)),«OCHOBBI KOHCTPYHPOBaHHUS JIA3ECPHBIX TEXHOIOTHYIECCKUX KOMIIJIEKCOB», a Tak»Xe

3HaHWSAX, IIOJy4CHHBIX IPH TPOX0XKACHIN TEXHOJIOTHYECKOH IPAKTHKH.
OcHoBuble noNOXeHHS AUCHHLIEHEL «[IpOeKTHPOBAHHE CHCTEM TPaHCI,
HAaBEIEHUs JIA3€pHOTO M3JIYYECHHI»
NPaKTUKA H BBIIONHCHHN HAYYHO-MCCIIEJOBATEIBCKON M BBITYCKHON KBAM
paboTHI.
Aucnummna BeeneHa B y4eOHBIN IutaH B pamkax mpoekra «Hosbie KaJIp

b
2015-m rogy mo cornacosanuio ¢ MeeparbHbIM Ka3SHHbIM npenpusataem «I° och

Ja3epHbli nomurox "Pamyray.

3. KOMIIETEHIIUA OBYYAIOIIETI'OCS, ®POPMUPYEMBbII

B PE3YJIbTATE OCBOEHUSI JUCLUILIAHBI (MOLY JISI)

B npouecce msyuemus nucummumesr «[IpoeKTHpOBaHHE cHCTeM TpaHcIl
HaBEJICHUS JTA3€PHOTO M3IIYYCHUS» Y 00y4aromerocst opMUPYIOTCA CIENYIONIHNE K

CIIOCOOHOCTh pa3pabaThiBaTh (YHKIHOHANBHBIE M CTPYKTYPHBEIE CXEMEI

CHCTEM JIa3ePHOM TEXHUKH C ONPEIENICHHEM HX (DH3UIECKUX IPUHITUIIOB eHCTBHUS]
JIOTUYECKUX CBS3eH M YCTAHOBJICHHEM TEXHHYCCKHX TpPEOOBAHHMI Ha OTHENb

anmemeHTHI ([1K-4);

CrocoOHOCTH IIPOBOJHUTL TEXHHUYCCKHUC pacyeThl I10 IIPOCKTaM, TCXHUKO-DKO

¥ (QYHKIHOHAIBHO-CTOMMOCTHOMY aHamu3y 3((eKTHBHOCTH IPOSKTHPYEMBIX
CHCTCM, BKIIHO4as OLEHKY HHHOBALMOHHBIX PHCKOB KOMMEPIIHAIM3AIMI IPOEKTOB

TOTOBHOCTBIO IIPOCKTHPOBATH CUCTEMEI TPAHCIIOPTHPOBKH W HABEJEHH

n3ydenus (JITTK-8).

B pesynsrare ocBoenns muciumimnbl «IIpoeKTHpoBaHHE cHCTEM TpaHC
HaBeZICHUS JIa3CPHOI0 HM3Iy4YeHHs» OOy9aloIMiCs AOIDKEH JeMOHCTPHPOBAT
pe3ynpTaThl 0Gpa3oBaHu:

HCIIONB3YIOTCA TPH IPOXOXACHUH IIp

1]

i

OPTHUPOBKH H
¢JIMILIOMHOM
(huxanwonHoOM

s OITK» B
JTapCTBEHHBIN

OPTHPOBKH M
OMIETCHITHH:
IpUOOpPOB U

, CTPYKTYpPHO-
iple OJIOKM H

HOMHYECKOMY
npubopoB |
(IIK-7);

A JIa3epHOTO

OPTHPOBKH H
CIIEAYIOIIHC




1) 3uare: KmacCHQUKAIMIO CHCTEM TPAHCHOPTHPOBKH nasepHoro wusnyyenus (I11K-4),

(JIIK-8);aKTopsl, BIHMIOmME HA KOHCTPYKIHIO CHCTEM TPaHCIIOPTHPOBKH
naseproro msinydeHus (IIK-4);mMeTonr! pacdyera mapaMeTpoB M XapaKTEPHCTHK
CHCTCM TPAHCHOPTHPOBKH U HABEACHUA JlasepHoro u3imyuenus (ITK-7).

1 HaBCACHUSA

KOHCTPYKUUA

2) YMeTh: MCHONB30BaTh METONBI U WHCTPYMEHTH Pa3paGOTKH KOHCTPYKIMHA CHCTEM

TPaHCIOPTHPOBKH M 'HaBeACHHs JasepHoro msiydenus (IIK-7); wmcmons3oBath
TEXHHYECKYI0  JIOKYMEHTAlI0 B  IPOEKTHOH  JESTeNbHOCTH
KOHCTPYKTOPCKY!o JOKyMeHTauuio (ITK-4);IpoBOJMTE TEXHUYECKHE paCUETH]
TPaHCIIOPTUPOBKY U HaBeAeHHS JlasepHOro uainyderus (I1K-7).

3) Bnazmers:coBpeMeHHBIME  CpenCTBAMH
TPaHCIIOPTHPOBKY M HAaBEACHHU JlazepHoro mimydenns (I1K-4)

4. CTPYKTYPA W COJEPKAHVE AUCIUTITAHBL (MOLY.]

OO11ast TPyIO0EMKOCTh TUCIUILINHEI COCTABIAET 4 3a4eTHEIE eauHunb:, 144 yaca.

ABTOMATHU3allil  IPOCKTHPOBAHHSA

HOPMaTHBHO-

(ITIK-4);pazpabarsiBars

I CUCTEM

CHUCTCM

A)

Buier yue6Hol paGoTsy, BRINIOYAT cAMOCTOATENBHYIO
pabory ctycHToB DopMet Tekyiero
< ¥ TPYAOEMKOCTS (B Hacax) O61beM yueOHaI KOHTPOJISt
E paborsi, YCNEBAEMOCTH
e E‘ % B ¢ NPHMEHEHHER (no nedensim
l'l/;l < = i ° 8 HMHTePAKTHBHEIX cemecmpa),
Paszen (Tema) 3| § g g a_ & METOZI0B dbopma
THCLIATIIHEL ) 5 g |2 E g E E ) % (» acax / %) TIPOMENCYTOUHOM
s 2 s g 2 s¢g | E & = aTrecTanum
= 3 a & B 3 = (no cemecmpam)
Q = 5]
= 2 E
Q
2
Brencnue.
Knaccuduxarpis U
npobaeMsl paspaGoTKH
;| pasp Al = | - -] 2 -6 | - | s
CHUCTEM
TPaHCIIOPTHPOBKH
JIa3CPHOro H3JIYYCHHS,
Cpencrea
aBTOMAaTU3alluH
MPOEKTUPOBAHHSA i Pe#tunr-
2 | cucrem 41 - -] 2 § | - 10| - 6/60 KoHTpos Nel
-—
TPAHCHOPTUPOBKM W
HaBECHUA J1a3€pHOTO
H3ITYUCHUA.
Tpancnopruposka
JIa3CpHOTO  HM3JIy4YCHHS <
3 B TexHOMoru4ecknx | 4 o B B 2 2 B 8 = 3175
KOMITJICKCax.
Tpaucnopruposka
4 Na3epPHOTO  U3JTy4YeHHsA
B otkperroM | 4| | 2 2 1-| 8 2 2/50
IIPOCTPAHCTBE.
Peittunr-
MeTOZ(BI MOANCPIKKHA KOHTPOJIb No2
XapPaKTePUCTUK
5 | maseproro wanmydenus | 4 E - |- 4 4 (- |10 | - 4/50
npu ero
TPAHCIIOPTHUPOBKE




ITpunitmnbl
(hyHKIMOHHUpOBaHMS o
CHCTEM HaBenenys | 7| ob ) a 4 6 - | 10 - 5/50
Ja3ePHOTO U3JTydEHHS | T
[Ipoextuposanne u KOHTpOIb Ne3
MPUMEHEHHE JTHAAPOB
P P 4 =2 - -| 4 8 | -] 10 - 6/50
Bceero 41 10 - -1 20|30 -] 67 i} 27/45 DKx3aMeH
(27 gacog)
i IIpakrnveckue 3ansTus
Pazpean 1. Kanaccndukamuss m npoGaeMer pazpaGoTKu cmerem TPAHCIOPTHPOBKH

Ja3ePHOT0 U3JTydeHHS.

1.1. 3amadm, pemaemble cHCTEMaMu TPAHCIOPTHUPOBKH U  HABEIEHU
M3y ICHAA.

1.2 Knaccn(bmcjaum CHCTEM TPAHCIIOPTHPOBKH JIA3EPHOTO U3IIyYEHHUS.

1.3. HapaMeTij TEXHUYECKOIO  3aaHusl, OUPEHEISIOHE

pPa3paboTKK cHCTEM TPaHCIIOPTHUPOBKH ¥ HABEJICHHSI JIA3EPHOTO M3JIyde

Paszpen 2. CpeJiCTBa ABTOMATH3AIIMH NPOCKTHPOBAHUS CHCTEM TPAHEN

HABEJAeHUS ﬂasepnoﬁo H3JIyYCHHSI,

2.1. O63op cpef,zzcm aBTOMATH3AIMM IPOCKTUPOBAHUS CHCTEM TPAHCI]

HaBCJICHUS JIa3€PHOTO H3ITyYCHHUS,

2.2.  Ocnopnrle BoamoxxHoctn CAIIP ZEMAX, Heo6XomuMbIe IpH paspa
'rpchnoprlipOBKH Y HaBEJICHHS JTa3EPHOTO U3JIYUEHHS.
Pasnen 3. Tpaucnopruposka aasepHoro H3JIy4eHUS B  TeEXH
KOMILTEKCAaX.

3.1.Po60TH3HPOBAHHEIE TEXHOIOTHUECKHE KOMIUTEKCHI Ta3epHOM 06paboTKi.
3.2.TIpMHIMIIBI OCTPOEHHUS TOJCHCTEM TPAHCIOPTHPOBKH JTa3ePHOTO H3INY
poGoTOB. ‘

(1 JIa3epHOro

JajibHEWmmMil  mporece
HUS.,

OPTHPOBKH U

OPTHPOBKH U

00TKe cucreMm

OJMOrHICCKHUX

YEHUS JIaszep-

3.3.MaremaTHyecKHe MOZENIH U AITOPHTMEI YIPABICHAS [OJCHCTEMAME TPaHCIIOPTHPOBKU

JIA3€PHOI0 U3IyICHHS,
3.4.luCTaHIINOHHOE yIpaBICHHE CHCTEMAMHU TPAHCIIOPTHPOBKH W HAaBEICH
U3ITy4CHUS,
Paznen 4. TpancnopTHpoBKa J1a3epHOTo H3Iy4eHus B OTKPBLITOM HPOCTY]
4.1.I1po6reMbl nepenady Na3epHOro H3MyUIeHUs B OTKPBITOM IIPOCTPAHCTBE,
4.2 KOHCTPYKTHUBHBIE 0COGEHHOCTH CUCTEM (opMupoBaHNS ¥ HaBeECHUSI TTa3e]
Pazgen 5. Meroasl momiepxkd XapakTepHCTHK JA3€PHOTO H3JIy4YeH
TPAHCHOPTHPOBKE |
5.1.Bnusane 0co6eHHOCTER 3aKPBITBIX ONITHIECKAX TPAKTOB Ha XapAKTEPUCTHF
5.2.Meps! cOXpaHeHHs YIOBICTBOPUTENHHOIO KA4eCTBa yuKa IIPH €TI0 TPAHCIT
LIENH. :
Pasnen 6. IpuunHOe! GpyHKIHOHHPOBAHHS CHCTEM HABeICHIS JIa3epHor
6.1 .Mairemamqecxpe IPHHIMOEL  QYHKIHOHUPOBAHMSA CHCTCM HABEIEHH.
U3JIyYCHHUS.
6.2.K0E[crpyKTnBI{£Ie SJICMEHTEI CHCTEM HABEJEHUA J1a3€PHOTO H3IIyYEHHUS.

A JIA3CPHOIO

JAHCTBC.

HOTO ITy4Ka.
s XIPH ero

1 U3ITyYeHHUSL.
OPTHPOBKE JI0

0 H3Jy'eHHUsI
51 JIA3EPHOTO




6.3.ConpsKeHHE ONTHYECKHX, MEXAHAYECKUX 1 YIEKTPOHHBIX Y3IIOB.
Pa3zpen 7. llpoexTupoBanne 0 NpUMeHeHHe JIHAAPOB
7. 1.1 IpuHIHATIET (by:'HKI.II/IOHI/IPOBaHI/I}I JIA3€PHBIX U3MEPUTENIECH JANBHOCTH,
7.2.K0H0prKTI/IBﬁLIe 0COOEHHOCTH JIMAAPOB PA3IHYHOIO HA3HAUYCHHS.
JlaGopaTopubie 3ansaTHsI
Jlaboparopras paGora Nel. ABTOMATH3aIMA IPOSKTHPOBAHHS CHCTEM TpaH(
HaBEeJICHHS JIa3ePHOTO H3TydeHns B cucteMe ZEMAX
JIaboparopHast ﬁ)aGOTa Ne2. ABTOMATH3aIUs IPOSKTUPOBAHHS CHCTEM TPAH(
HABEJICHHs JIA3EPHOTO U3JTy4eHHs B cucreme AutoCAD
JlaGoparopuast | paGora  Ne3.
KOHCTPYKTOPCKOM nor%yMeHTauHu

.ABTOMaTI/ISI/][pOBaHHBIe CpeacTea

IOPTHPOBKY U
IIOPTUPOBKH 1

pa3paboTku

JlabopaTtopnas paGota Ned. IIpoeKTHpOBaHHE CHCTEMEI TPaHCIIOPTHPOBKK Na3epHOTO

U3JTyYSHHUS VIS JIa3€PHOTO TEXHOIOTHYECKOIO KOMITJIEKCA
JlaboparopHas paGora NeS5. IIpoekTrpoBanme cHCTEME! epeaun J1a3epHOTr
OTKPBITOM IIPOCTpaHCTBE

Jlabopatopras paGota Ne6. ITpoeKTHMpOBaHHE CHCTEMBI TPaHCIOPTUPOB
|
U3JIyYEHHUs [IPH OTPaHMYEHHSIX Ha Ka9eCTBO My4Ka

JlaGoparopuast paGora Ne7. IIpoeKTHPOBaHHE CHCTEMBI HABECHIA JIa3epHOT
|

JIaGoparopnas paGora Ne8. IIpoekTiposanue mumapa
JlaGoparopras ' paGota  Ne9.
pa3paloTaHHbIE CHCTEMBI

5. OBPA3OBATEJIBHLIE TEXHOJIOT' !
- ¢ Henblo (GOPMUPOBAHHS | pasBUTHA IPOGECCHOHANLHEIX HABBIKOB

[logroToBka KOHCTPYKTOPCKOH — JIOKYN

D U3JIYUCHHS B

KW JIa3€pHOTO

0 H3IY4YCHHUA

ICHTAaIlUK Ha

CTyZIEHTOB B

y‘{e6HOM nponecce MTUCHUINIMHBL  MCIIONb3YIOTCA AKTHUBHBIE U HHTCPAKTHBHBIC (I)OpMBI

IPOBENICHNS 3aHATHH B COYETAHHWM C BHEAYIUTOPHOM paboTOW: (KOHTPOIbHBIC

paboTh, UHMBHAYANEHEIE JOMAIIHHE PaGoThl). B X0/1e HpaKTHUeCKuX 3aHsTHix Iy
pasbop B mpoGieMHOM acHeKTe KOHKPETHBIX CHTYaLHil BO3HHUKHOBEHHS M pe
NPOCKTUPOBAHHUS CHCTEM TPAHCHOPTHPOBKM M HABEJCHHS JIA3€PHOTO U3
KOHKPETHBEIX TEXHOJOTMYECKHX 3a7ad TPaXTaHCKOTO WM BOECHHOTO HA3HAUEHUS
IOECJIBI0  PasBUTHS Y CTYACHTOB aHAIWTHYECKOTO MBIIUICHUS W HABBIKOB
OpoOJIEMHBIX CUTyalwi. B xoze 1a6opaTopHBIX 3aHATHI HA OCHOBE peleHus Ti
Pa3sBUBAIOTCS HABBIKH  HCIIOJIb30BaHUs CHCTEM aBTOMATH3ALUH M TPAHCIOPTHPOR
U3ITy4CHHS. |
caMoCTosATeNbHAsd (BHEayIUTOpHas)) paboTa CTYAEHTOB BKIIOYAET
TEOPCTUYECKOrO MaTepuana IPH MOATOTOBKE K BBIIONHEHHIO WHIMBHAYAIBHG
paboTEl, K NPaKTHYECKUM H JIaGOPATOPHBIM 3aHATHAM. OCHOBA CAMOCTOSTEIbH
U3YyYCHUE JIMTEPATYPBl IO PEKOMEHIOBAHHLIM HCTOYHHKAM M KOHCIEKTY JIEKI]
BEIIAHHBIX IIPENogaBaTelieM 3a1ad.
- HEKOTOPBIC U3 IPAKTMYECCKUX 3aHATUH MPOBOIATCH C UCIOIB30BAHHEM II
MYNbTUMEIARHOMN
IIPEAOCTABISIOTCS
IPAKTHYECKUX U

B §3J'IGKTpOHHOM (bopMaTe MCTOAWYCCKHUEC YKa3zaHUA II0

paboTELBOIPOCE aBTOMATH3AIMM MPOSKTHPOBAHHS CHCTEM HABEICHHMS H TpAE
JA3EPHOro U3ITyYEeHHs! PEINalOTCA ¢ HCIOJIB30BaHUEM Criciuammsuposantoi CATIP

- TJIAHAPYIOTCSH JIEKHUM IIPUINIAIICHHBEIX crenuanuctoB w3 OKIT I

ay,;I[I/ITOpI/II/IC HCIIONIE30BAHUEM KOMIIBIOTEPHOTO [IPpOCKTOpAa.

nabopaTOpHEIX paGoT, a TakkKe MO OpPraHH3AMA  Ccam

* ayJJMTOpHBIC
yerogaracTes
IeHAsT 3a1a4
TYSeHUs IS
1. OTO HMeeT
pazpelneHus
1IIOBBIX 337124
KH JIA3€PHOTO

3aKpeILIeHHE
Wi ToMantHen
ol paboTel —
M, pelreHue

peseHTannii B
Crynenram

BBIIOJIHEHUIO

DCTOSTEIILHOM

CIIOPTHPOBKH

Zemax,

([T «Pamyray»




(r.Pamysxuerit), MacTHTyTa 061Mei dusnku PAH (r.Mocksa).

6. OHEHOYHBIE ;CPEﬂCTBA AJISI TEKYHIETI'O KOHTPOJIA YCIIEB,

AEMOCTH,

MMPOMEXXYTOYHOUM ATTECTAIINU 10 UTOT'AM OCBOEHMS JAUCITUILIJINHbI

ECHHEYEHUE CAMOCTOSTEJIBH(
‘ CTYAEHTOB
Texyuuii Koml“po.m) YCIIEBAEMOCTH CTYIEHTOB SBILICTCS paclpeneéHHbl
CeMEeCTpa ¥ OCHOBEBIBAETCS HA OILEHKE CIIEYIOIIX COCTABIISIOIINX
1. Brmontenue nabopaTopHEIX PabOT ¥ MOArOTOBKA OTYETOE. SAIMT
1abopaTOPHEBIX HccneﬁOBaHHﬁ.

A YYEBHO-METOJIWYECKOE OB

1

2. Brmonnenwe 3ananumii IPaKTHYCCKOH M CaMOCTOSTENbHON paboTsl

|
IPE3CHTAlUN M JNOKJIana. BeicTyruleHume ¢ mOKIagoM Ha CEKIMOHHOM 3acear
Pe3yJILTATOB BBIIOJIHGHHOTO HCCIIEIOBAHMI.

[

3. Yuacthe B OOCY)XICHHH IOKIANOB YYalqUXcs HA CEKIMOHHBIX 3aCE)
[IPAKTHYECKUAX 3aHITHIA.
4. BrinonueHue 3anauuii peiTHHTOBOTO KOHTPOJIA 3HAHHUH.

Bonpock! peiiTHHI-KOBTP0JIs

!

i
KO

\

PeiirnHr-KOHTPOJL No 1

)1 PABOTBI

M BO BPCMCHH

Pe3yILTATOB

IToaroroBka
UM K 3alHATa

AHUIX B XOIe

1. XapaKTepI/ICTI/I;KI/I CUCTEM TPAHCIIOPTHPOBKH JIA3EPHOTO U3/TyIEHII IIPHU JTa3epHOil pe3Ke.

2. Xa]paKTepHcmjKH CHUCTEM TPAaHCIIOPTHPOBKH JIA3CPHOTO H3IYUYEHUS IIPH JIa3epHOi
CBapKe.

3. XapakTepuCTMKH CHCTEM TpPAHCIOPTUPOBKH JIa3ePHOTO H3JIyYEHHs. TpU JIa3epHOi
OBEPXHOCTHOH TepMOOOpaboTKe.

4. XapaKTepHCTrz[kH CHCTEM TPAHCIIOPTHPOBKU JIA3€PHOTO M3JIyYCHHS TIPU  Ja3epHOH
TPaBHPOBKE. |

5. XapaKTepHCTMKH CHCTEM TpPaHCIIOPTHPOBKH Ja3€pHOr0 W3MYYEHHS | B CHCTEMAx
JIa3€pHOTO IIeIeYKa3aHHU4.

6. XapaKTepHCTE[gI/I CHCTEM TPAaHCIOPTHPOBKH JIA3€PHOIO H3IIYYCHWS | B HAyYHBIX
YCTAHOBKAX PA3IMYHOTO HA3HAYCHHS,

7. XapaxTepUCTHKH CHCTEM TPAHCIOPTHPOBKH Ja3epHOIO H3IyYeHHsT [pH DPeaH3aliu
TEPMOSZICPHOTO CHHTE3A.

8. Kiaccupuxanus cucTeM TpaHCIOPTHPOBKH Ja3ePHOTO H3IyYEeHHUSI.

9. TpeboBauus k jOIITI/I‘-IeCKI/IM SIIEMEHTaM CHCTEM TPAHCIOPTHPOBKH JIA3€PHONO H3/IydeHHs.

10. OcoGeHHOCTH TEXHMYECKHX 3afaHuil Ha paspaboTKy CHCTEM TPAHCIOPTUPOBKH H
HAaBEACHHS JTa3¢PHOTO M3y YeHH .

11. Cpencrea ZEMAX namsi TIpOEKTHPOBAHHMS ONTHYECKHX M MEXAHHUCCKAX 3IEMEHTOR
CHCTEM TPaHCIIOPTUPOBKH H HABEACHHUS JIA3EPHOTO U3y ICHUSL.

12. Cpenctea AutoCAD ams IpOEKTUPOBAHHS ONTHYCCKUX M MEXAHHUECKHX SIEMEHTOR

CHCTEM TPaHCIIOPTUPOBKU U HABEAECHUS JIA3¢PHOTO U3IYUECHIS.,
|
PefiTuar-konTpoyan Ne 2
1. Cucrema Hepejjaqu SHEPruy Ha MCKYCCTBEHHBIN CITYTHHK 3€MJIH.
2. Cucrema J1a3epHOM CBA3H.
3. JlazepHoe cBepXCKATHE BEILECTBA.




10.
11.

12..
13.

14.

PeifTuHr-xouTpoan Ne 3
|

HpoGiema TypOyneHTHOCTH aTMOCHEDE! TIPH TPAHCIOPTHPOBKE JA3€pPHOr0 U3ITyYeHHUS

II0 OTKPBITEIM TPaccaM.

BO3MOXHOCTA J1a3epHBIX CHCTEM pasIMYHBIX THIIOB JUIS Tepeadd
Pa3sIMYHEIX METEOPOTOTHIECKIX YCIOBHSIX,

TpeGoBaHus CHcTeMaM HaBeJCHHS HA MALICHb,

BHeoceBas TpeXKaHaIbHAS —CHCTeMa QopmupoBaHMS myuka Ha ©
Jlomonocosa- I'epmers.

MHOI"OC—)J‘IeMer;THBIe IPUEMHUKH JIa3€PHOTO M3JIyYSHHUS Ha OCHOBE (OTO3
npeoOpa3oBaTeeH.

DKCIEPHMEHTB 110 OpraHu3allii [epelladd JIa3epHOTO H3IyYeHH
IPOCTPaHCTBE.!

HpuéMHAKHI-TIPe0Opa3OBATENH J1a3ePHOTO H3TYICHNSL.

Onenka KIIJI npeo6pazoBanus 5Hepruu npy TPaHCIIOPTHPOBKE JIA3€PHOTY
OTKPBITOM IPOCTPAHCTBE.
Bu/IBI ONTHYECKHX TI0TEPh IIPH TPAHCIIOPTUPOBKE JIA3EPHOTO M3JIyUCHHUS
ONITHYECKIM TPAKTaM.
HemuHeHHbIC OITHYECKHE DTEMEHTH Ka CPEICTBO MOJEPKKH XaPAKTEPHC!
M3JIy4eHUS DK €T0 TPAHCIIOPTHPOBKE.
Vcnons30BaHHe ONTHYECKOrO BOJNOKHA B CHCTEMAX TPAHCHOPTHPORI
U3JIyYECHUS. |

1.
2.
3.

Nk

8.
9.

10.
11.
12.
13.
14.

IIpomemyTqua}ﬂ arrecTald IIPOXOJUT B (bopMe IK3aMCH4d. BOHDO
I
OXBaThIBaKOT BCHO

3K33MeHaHI/IOHHbIe Bbl’ll)OCbl H 3a1aYH

SHEPTUU TIpU

CHOBC CXEMBI

JICKTPAICCKHX

B OTKPBITOM

) U3JTYYCHHA B

{ II0 CJIOXKHBIM

THK JTa3epHOro

{H JIa3€pHOTO

Ha aBCACHUC Haﬁ*epHOF 0 U3JIYYCHM S KaK 3axava TCOPHH aBTOMAaTHYCCKOT'O VIIPaBIICHUA.
MeTOI_[BI OHTHMHSaHHH HCIIOJIB3YEMBIC B CHCTEMAX HABECHUS JIA3CPHOIo M3NTyYCHHUS.

CriocoGH! oGecreuenns IPHEMIIEMOTO OBICTPOAEHCTBUS pH paboTe CHCT
JIa3€PHOTO U3ITYYCHHUS.

cM HaBCIOCHUAI

Tp(’6OBaHI’I$I K OI'ITI/I‘IGCKI/IM JJIICMCHTAaM CHCTEM HABEICHUA JIa3CPHOTO HU3JTYyUCHHA.
Tp€‘60BaHI/I5[ K MexaHI/I‘IeCKI/IM JJICMEHTAaM CHUCTEM HaBEACHUA JIA3CpHOTO HM3TYYCHHUS.

Tp€‘60BaHI/I$I K SJIGKTPOHHBIM KOMIIOHCHTAaM CHCTEM HABEICHUA JIA3CPHOTO

3Ty ICHHS.

Hp]PIHHI/IHBI C()HpH)KCHHﬂ OIITHYCCKHX, MCXaHUYECKHUX U JJIEKTPOHHEIX Y3JIQB B CUCTEMAax

HaBeJIeHHS n&;epHoro U3ITYYCHUS.

Ob6nactu anMgﬁeHnﬂ JTUIApOB.

OCHOBHBI€ TEXHONOTUH, TPUMEHSEMbIE IIPH [POM3BOCTRE TUIAPOB.
CrpykrypHas CXeMa M IPUHIWMI AeHCTBHS NHaapa.

Knaccnpuxkanus mumapos.

JlunapHelit MOHITOPHHT aTMOC(EPEL.

JlunapHeIi MOHUTOPHHT BOIXHON ITOBEPXHOCTH.

[TpuHNMIEL pa3paboTKH CKAHUPYIOINEH OITHKL

TEMATHKY,

Chbl DK3aMecHa

PacCMOTPEHHYIO B XOJE€ OpPOBENCHHSA MNPAKTHUYCCKUX H
nabOPATOPHBIX 3aHATHI B TEUEHHE CEeMecTpa.

1. 3aﬂ[aq1/1, pemaeMLJ[d CHCTCMaMU TPAHCIIOPTHPOBKHU ¥ HaBEACHUSA JIa3¢PHOro H3JTyUeHHs .,

|
2. Knmaccndukamus cucTeM TpaHCIOPTHPOBKH JIa36PHOTO H3/yYeHHs.,




10.

11

14.

15.
16.
17.
18.
19.
20.

Bonpocs k camocTosnTenbnoii pabore cTyaenTa

- IIpo6eMb! iepenady a3epHOro H3IYICHHS B OTKPEITOM IIPOCTPAHCTBE.
12.
13.

IlapamMeTpsl TEXHHYECKOTO 3a[aHMsA, ONpPEACISIONMe JaNbHEHIHi Iporece pazpaboTKH

CHCTEM TPaHCIIOPTUPOBKU ¥ HABESACHUS JIA3€PROTO H3IYUCHHS.

OG30p CpeICcTB aBTOMATU3AIME TPOSKTHPOBAHUS CHCTEM TPAHCIIOPTHPOBKH W HABEACHHMS

Ja3epHOro H3ITyUYCHHUSI.
OcHoOBHEIE BOSMb)KHOCTH CAIIP ZEMAX, HeoOXomuMmble mnpu paspal
TpchnopTHpOBKI/t U HABEJICHHUA JIA3€PHOTO U3IYYEHHS.
OCHOBHEBIE BOSMO)KHOCTI/I CAIIP AutoCAD, Heo6xomuMble Ipu  pazpad
TPAHCTIOPTHPOBKHU ¥ HABEIEHUS Ja3€pHOTO U3TYUECHHUS.
PoGotusuposanm Elle TEXHOJIOTHYECKHE KOMILIEKCHI JIA3epHOI 00paloTKy.
[TpuHIHATE IIOCTpOCHI/ISI MOJICHCTEM TPAHCIIOPTHPOBKM JIa3epPHOTO W3y
po6oTOB. ;

Marematiyeckie | MONENE M ANTOPHTMEl YIPABICHHS IOACHCTEMAMH Tpa
JIa3€PHOTO 1/13J1yq<.hm{

DOTKE CUCTEM

DOTKC CHCTEM

HeHuA  Jiazep-

HCIIOPTUPOBKH

I[I/ICTa]HI.IPIOHHOG iyr[paBJICHI/Ie CHCTCMaMH TPaHCIIOPTHPOBKH KW HaBEICHMS JIa3€pHOTO

HU3IIy4YCHHUA. ;

KoncTpykTuBHEIE 0COGEHHOCTH CHCTeM GOPMHPOBAHHS ¥ HABEIEHHAS JA3€pHOI0 MyUKa.

Bnusaue 00066‘HHOCTCI71

XapaKTEPUCTHKH HsnyquI/m

3aKpPEITBIX  ONTHYECKHX TPAKTOB (MaHI/IHy

IATOPOB) Ha

MepI)I COXpaHeHI/ISI YAOBJICTBOPHUTCIIBHOI'O KadeCcTBa IIy4Ka IpU €ro TPaHCHOPTUPOBKE 0

eI, :
MaremaTtuueckue 1an/IHuI/ImJI OYHKIIMOHHPOBAHHUS CHCTEM HABEICHMS JIA3EPHO
KoHcTpykTnBHBIE SHCMCHTBI CHCTEM HaBEJCHHUS JIA3EPHOTO H3JIyUECHHMS.
ConpsioxeHne onTqueCKHx MEXaHUYECKHX U NEKTPOHHEIX Y3JIOB.
IIpuHIAIED (I)YHKIII/IOHI/IpOBaHH}I JUapOE.

KoHCTpyKTHBHEIE 0COGEHHOCTH JUAPOB Pa3IMIHOTO HA3HAYECHMUS.
[IpoGmeMB!  3aIUTBI  MHTEINIEKTYaNbHOM COGCTBEHHOCTH npu

TPAHCIOPTHPOBKH \I/I HaBCIACHUA JTIA3CPHOI'0 U3JIYUCHU.

1. VerpoiicTsa Bo3elicTBHS Ha BOIHOBOM ¢bpoHr.

2. W3meputespHBie YCTPOKCTBA I TECTHPOBAHUS CHCTEM TPAHCIIOPTUPOBKH
TA3EPHOTO M3ITYYCHHA.

3. VYcrpotictsa 06paboTky HEHGOPMANUH 0 pe3yIbTaTAX HU3MEpEHUH.

4. Cucrema KOMIIEHCAIMY aTMOCHEPHBIX HCKAKCHHN B PEabHOM BpPEMEHH.

5. Cucrema I’ perdpn.

6. Buupl abeppanuii BOIHOBOTO GpoHTA.

7. DOYHKIUS PACCESHUS TOUKH.

8. Hurepdepomerpus GokoBOro cusura.

9. I/IHTep(bepOMeTb C KOMIIEHCATOPOM B MApallIEILHOM MydKe Iydeii.

10. MaTepdhepomeTp ¢ KOMIEHCATOPOM B PACXOIAIIEMCS Iy UKE JIy4ei.

11. Oyuxius nepeilaqn MOIYJIAIH,

12. Buzsr C-)I(paHI/IpOBaHI/DI TIOJIA 3padKa.

13. Onrtugeckue C]{CTCMBI C CHHTE3UPOBAHHOH aepTypoil.

14. TIpo6neMBl  3aIHTHI HHTEJUICKTYalbHOH COOCTBEHHOCTH TIpu pa3pad

TPaHCIIOPTUPOBKHU H HaBEACHUS JIA3CPHOI0 U3JIYICHUA

paspaboTie

0 A3TYUCHUS.

CHCTEM

H HAaBCOACHUSA

DTKE CHCTEM




7. YAEBHO-METOJUYECKOE U UH®OPMAITMOHHOE OBECIIEYEHUE

ANCIUATII/INHBI
2) OCHOBHAs THTEPaTypa:
1. Bakc, E. I, MI/IJIeHLKI/Iﬁ, M. H., Canprixun, JI. T'. TlpakTuka mpenusuor

{HOW J1a3epHOU

obpaborku [Texcr] / E. JI. Bake, M. H. Munenskuit, JI. T'. Canprixua., — M.:

Texnocdepa, 2013. — 696 c.; 12 c. ug. k1. — ISBN 978-5-94836-33¢

mocryma: http://www.iprbookshop.ru/26901.html
. Cksopuos, JI, A. JlasepHBle MCTONBI JUCTAHITHOHHOIO oOHapyKeHus

COCJIMHEHHU I H!a nosepxaoctu tenl [Texer] / JI. A. CkBopuos. — M.: Texs
208 10 ISBN  978-5-94836-387-5.
http://Www.ipr%bookshop.ru/3 1866.html
COBpeMeHHa}IiaBTOMaTI/IKa B CHCTEMax YIIpPaBJICHHS TCXHOJIOFH‘{GCKI/IMPW

Yuebuoe nocobue / B.I1. MBmmn, M.IO. IMepyxun. - M.: HAL] MHOPA-)

Pexn

c.: 60x90 1/16 + ( Jlon. mar. znanium.com). - (BO: bakanaspmar). (i) IS
005162-8 — Pexxum noctyna: http://znanium.com/bookread.php?book=43(

)-4, -—— Pexum

XHUMHYECKHX
ocepa, 2014.
M JOCTYyma:
IpoLieCCaMH:
v, 2014. - 400
BN 978-5-16-

)323.

Bapckwit, A.‘ I OUTHKO-3]ICKTPOHHBIC  CHEJSINAE W  HPHUIEIbH
[Suextponnsii pecype] : yue6.mocobue / A. I. Bapekuii. - M.: Jloroc, 2

Ic CUCTCMBI
13. - 248 c. -

(Hosas ymumepcuterckas Gubmuoreka). - ISBN 978-5-98704-717-0 — Pehkum JIOCTYTIA:

http://znanium.com/bookread.php?book=468113
0) H()HOJIHHTeJII;:HaH JIHTEpaTypa:

1. Bynrakos A.I',, Bopo6bés B.A. Ilpomsmmiennste poGotel. KunemaTuk
KOHTpPOJb U leipaBJIeHI/IC [Onexrponnsiii pecype] - M.: COJIOH-TTPECC, |
Pesxum nocryna: http://www.iprbookshop.ru/8709.html

. MMamupo, JI. %KOMHBIOTepHOG 3peHre [OnexTpoHHbt pecype] / JL 1
CroxmaH; 1ep.|c anrm. - 2-e u3a. (311.). - M.: BAHOM. JlaGoparopus 3HaHu
c.: Wi - (JIyunmit 3apyGexuniit yue6uuk). - ISBN 978-5-9963-1312-9 — Pe
http://znanium.com/catalog.php?bookinfo=441951.

. SIKymeHkoB, il@. I'. Teopust u pacdeT ONTHKO-3JIEKTPOHHEIX NPHGOPOB [
pecypc] : yqe(iiljmlc /1O. T fIkymrenkos . - 6-¢ u3a., nepepal. u jor. - M. ; .
568 C. ISBN 978-5-98704-533-6
http://znanium.b0m/bookread.php?book=469679

Pexxum

B) NporpammHoe oGecnedenne u MuTEpHET-pecypesr:
1. ZEMAX - cucreMa aBTOMaTH3HPOBAHHOTO IIPOSKTHPOBAHUS ONTHYECKHX

2. AutoCAD - cuctema aBTOMAaTH3MPOBAHHOTO IIPOEKTUPOBAHUS OOITIETO Ha!
3. KOMIIAC-3D - ceMeiicTBO CHCTeM aBTOMATH3HPOBAHHOIO poe

BO3MOXKHOCTAME OGOPMIIEHHS TPOEKTHOH M KOHCTPYKTOPCKOH JOKYMEHTAL|
CTaHAapTaM Cepuu ECKI[ u CITJIC.
1

a, JMUHAMHKA,

2008.- 488 c. -

[lamapo, JIx.
it, 2013. - 752
KUM JIOCTYIA:

DIEKTPOHHBIH
lToroc, 2011. -
JocTyma:

YCTPOKCTB;
SHAYCHUS;
KTHPOBaHUS C
M{  COTJIAcHO

i
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIATLINHBI

Jlis mpencTaBneHMs Marepuala, Hpe3EHTAIWM W JOKIANOB CTYACHTOB
000py/I0BaHHE C SKPAHOM JUIS IPOESKIMOHHEIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

JlaGoparopHble M NpaKTHuYeCKWe 3aHATHA IPOBOAATCS B KOMITBIOTEPH

OCHAIICHHBIX HGO6XOJIKMBIM IIporpaMMHBIM obecrneueHneM.

HCIOONIB3YCTCA

BIX KIaccax,




PaGoyas nporpamMMa AUCIMILTHHEL COCTABIICHA B COOTBETCTBUH C TpeboBarrsMu OI'OC

BOmo nanpasnenuio 12.04.05 JlasepHas TeXHUKA i Ta3epHEIE TEXHOIOTHH U Iporpamme
|

IIOATOTOBKH "TBepn()FenLHLIe H TOJIYIPOBOJHUKOBBIE Ta3ePHBIC CHCTEMBI"

PaGouyro mporpammy cocrasui 3aB.6a3.xadenpsr JICHKA.A. ARTHIIOB %ﬂzf
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(PHO, noanucek

Penenzent
(pexcraBuTeNs paboTomaTeIs) Z;/a/ f)t{ M A ?.{‘Z;M

e /’/é/lﬂ'ﬁw

(mecTo paboTsl, nomkiocTs, CHIO, noanHcs)

Tr/T Y TATT jﬂ%//ﬁ 7 é( ..,./.-a':(

[Iporpamma paCCMOTp;CHa 1 onobpena Ha 3acepannu Kadempsr JICHK

7
[Mporoxon Ne 7 | or 24,279 /% ronma (74/1
3aBeyromuii kadexpoi ’

AHTHIIOB A A,

{
(®HO, noamuce) 4

PaGoyast nporpamma pacemotpeHa u ono6peHa Ha 3aceaHHH yUeOHO-MeTOINY

Hanpasnienus 12.04.05 JlasepHas TexHMKa M J1a3epHbIC TEXHOJOIHH U nporpal

eCKoll KoMuccHu

MME IIOATOTOBKH

Apakensu C.M.
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JIMCT IIEPEYTBEPXXIEHU S

PABOYE [TPOI'PAMMBI TUCLIUIIIAHEL (MOJ[VJIS)

Pabouas nporpamma 0);:[06peHa Ha y4e0HEBIH T0J]

[IpoTokon 3acenanus cha(benpm Ne oT roza

3aBeyroImii Ka(benpdl‘/i

PaGouas nporpamma oj106peHa Ha y4eOHEIH T
|

IIpoToxoi 3aceqanus Iiga(benpm Ne or rosa

3aBeAyIOIHiA Ka(be,up&ﬁ

PaGouas mporpamma 01,%106peHa Ha Y4eOHBIH TOJ1

IIporoxon 3acenanuns K?atbe,upm No oT roaa
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3asenyromuii kabenpoit




