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1. MEJII/I OCBOEHUA JUCITATILIWHBI
Hensmu  ocBoeHus }T[I/ICI_[I/IHJ'II/IHBI «IIpOEKTHpOBaHHE CHCTEM TPAHCIOPTHPOBKA W
HABEJICHUS JIA3€PHOTO H3JY4CHHS) SBISIOTCS IpHOOPETEHUE CTYACHTAMH TEOPETHYECKHX U
IPAKTHYECKUX 3HAHME M HABLIKOB Pa3spabOTKH M HCIO/B30BAHUS CHCTEM, O6eCTIeYMBAONTIX
TOJBEJCHNE JIA3CPHOTO H3IYYEHHA K TpeOyeMOMy MeCTy BO3IEHCTBHA HTHOO OT MCTOYHHKA K
BBIXOJTHOMY DJIEMEHTY OIITHYECKOTO TPAKTA.

2. MECTO JUCHUIIJIAHBI B CTPYKTYPE OIIOII BO

Jucuummaa <<HpoeKTHpQBa}1ne CUCTeM TpPAHCIIOPTUPOBKM M HAaBEICHUS JIa3ePHOTO
H3TYYCHUS) OTHOCHTCS K JUCLUIIIMHAM BapuaTHBHOMN yacTH Gioxa .1 OITOIT. ‘
Vsyuerue JMCOMILTMHBL | OCHOBAHO HA 3HAHMAX, NIPHOOPETEHHBIX OGYYAIOLIAMHCH npu
OCBOCHHUH MPEMNECTBYIOMUX JUCUUIINNE y4eOHOro 1mana: «MICTOpUst 1 METONONOrHs Na3epHOH
TCXHUKH ¥ JIA3CPHBIX TEXHONOQrui», «MH(bOPMAUKOHHBIC TEXHONOIHH B JA3€PHOH TEeXHMKE H
JIA3EPHBIX  TEXHOIOTHsX», «MaremMaTHvyeckoe MONCJMPOBAHME CHCTEM TEHEPAIHd U
TPAHCHOPTUPOBKU JIA3E€PHOTO I/ISJ‘IY‘{GHI/IH» «MeHE/DKMERT KayecTBa B JIA3CPHOM TEXHHKE K
NA3ePHEIX TEXHONOTHIX), «IIPOEKTHPOBAHME 3IEKTPOHHBIX MOJlyJief YIpaBJICHHUS Ja3epHLIMHE
cucreMamuy, «OCHOBBI KOHCTPYHPOBAHHUS JIA3EPHBIX TEXHOJIOTHYECKHX KOMILIEKCOB», 4 TAKKe

SHaHUSX, MONYYCHHBIX IIPH IPOXOXKACHUH TEXHOIOTHYCCKON HPAKTHKH.

3. HJIAHI/IPYEMBIE PE3YJII>TATI)I OBYYEHUA O INCITUILIJIMHE
[Inarmpyemble pe3yanTaThl o0y4eHHa 10 JUCHHUILIHHE, COOTHECEHHBIE C IUTAHUDYEMLIMH
pesysibratamu ocBoerus OITOI]

KO,D, ypOBCHL HnaﬂupyeMLIe PE3yILTaThI 06)"{CHI/I5{ 10 JMCHHUIIINHE XapaKTCPHU3YIOIIHE ITallbl
dopmupyembix OCBOGHMSA {  (bopMHpoBaHua KOMIIETEHIHIT (IOKA3ATEN OCBOCHHS KOMIIETEHIIMI )
KOMIETCHUMHA KOMIIETCHLINU

) 2 3
IK-1 YaCTUYHO 3HaTh:

*  THUIIOBYIO CTPYKTYpPY ONHCAHW HayUHOIrO HCCIEAOBAHUA Ha 3TAIE €ro
TIAHAPOBAHNS;

* IpUMEPHl TOCTAHOBKM 3alla¥ HAYYHBIX HCCICAOBAaHWH B o6nacTu
NA3ePHOM TEXHHKH 1 JIa3€PHBIX TCXHOJIOrMH U B CMEXHEIX 06/IaCTsIX;
YmMmern:

. pa60TaTL ¢ HCTOYHUKaMH ]PIH(I)OpMalLII/II/I 0 IporpaMmax (GpHHaHCOBOM
NIOJIEPKKU HAYIHBIX HCCIIEM0BAHMI;

*  OUPEACNATE aKTyaNbHOCTh [UIAHUPYEMBIX HAYYHBIX HCCICAOBAHMY Ha
OCHOBE aHANM3a WMCTOYHMKOB HAYYHO-TEXHMYECKOM WHpopMalnu B
00JIACTH JIA3€PHOM TeXHUKH ¥ JTA3€PHBIX TEXHOIOTHIL;

Baagers:

® HAaBRIKM  COCTABICHMS  OMUCAHMA  IUIAHMPYEMOTO  HAYYHOTO
HCCIIe JOBAHIS;

*  HABHIKH HCTIONL30BAHNA MEKIMCIMIIIMHAPHOTO IOAX0/A TIPH AHATH3E
HayqHO-TCXHUYECKOH IpOONEMEl W, NIAHMPOBAHUM HCCICNOBAHUN &
0071aCTH TA3EPHON TEXHUKH M JTA3eDHBIX TEXHOIOTHI;

[TK-2 YaCTUYIHO 3HaTh:

'* METObl M CPEACTBA M3MEPEHUIT APAMETPOB JIA3ePHOTO H3NTyYCHNUS,

' METOJbL MaTEMaTHIECKOTO MOJEIUPOBaHUs B obaacti
TPodecCHORANBHOM AESATENbHOCTH;

* TpeGoBaHus Ge30HaCHOCTH IPH TNPOBENCHUY JKCIEPHMEHTAIbLHBIK
\UCCNEOBABMI  NA3epHON  TeXHUKH, JIA3EPHBIX  ONTHKO-3JIEKTPOHHBLY
;npn6op03 W CHCTEM;

Ymern:

*  H3MepATh NApaMeTpbl JIa36PpHOrO U3TY4eHMS;

*  paspabaTeiBaTh MOJENM HCCIEAYEMBIX MPOLECCOB K SABICHHH B
loGracTi IpodreccHoHaNBHOM AEATEILHOCTH;

*  Y4acTBOBATH B TEOPETHYECKUX OKCIIEPHMEHTANBHBIX HCCIICNOBAHU
\B 0GJIACTH NA3EPHOM TEXHUKH H JTa3ePHBIX TEXHONOTHI;

Baaners:

" HAaBBIKH [EJICHANPABJICHHOTO INIAHUPOBAHMA SKCIIEPHUMEHTOB;

*  TpOBENEHMS MaTeMaTHueCKUX M (DH3HUECKHX 9KCNEPUMECHTOB ©
06macTH MPodecCHOHANBHOM AEATENBHOCTH M AHATH3A MX pe3YIbTATOR;




°  HAEBIKM HCTIONB3OBAHUS CPEICTB ABTOMATHU3AIMH IIPH nponenemm
HKCIEPUMEHTATBHEIX Hccnenonaﬂnn

ITK-7 YaCTHYHO 3HaThb: |

*  IPHHIIMIIEI @yHKuHOHHpOBaHm 3NEKTPOHHBIX KOMHOHCH?‘OB,
HCIIONB3YIOIIUXCA B CHCTEMAX YIIPABIICHHS JIa3epaMu; i

* usuueckMe NpPUHLMIBI, JIeXAlHe B  OCHOBE  IIPOLECCOB,
NPOTEKAIOMMX TIPM  PACPOCTPAHEHHMH JIA3€PHOTO W3ITYYeHMs uepes
BEIIECTRO;

*  |OCHOBHBIE TNPHHIHUIIEI IIpOGKTI/IpOBaHPU[ CHCTEM TPaHCIIOPTHPOBEH
JIa36pHOTO UATYUEHHS,

YMmern: ‘

*  POEKTHPOBATH 3NEKTPOHHEIE MONYAM YIIPARJICHUS JIA3ePHLIMH
CUCTEMAMH;

. %Mozxennponan, MPOIECChl HBOJIONKH JIA3EPHOTO M3IYUEHUS IIPH €10
TeHepaLiy 1 TPAHCTIOPTHPOBKE;

* | IPOEKTHPOBAaTh KOHCTPYKTHBHEIC 3JIEMEHTBI CHCTEM
TPaHCIIOPTHPOBKU 1 HaBEJICHHUS JIa3ePHOTO UITYUeHHUS,
Bnanern:

°  [HaBbIKAMH pa3pabOTKU U KOHCTPYUPOBAHMUS SNEKTPOHHBIX MOAYIEH;

*  [cIOCOGHOCTR  COCTABNATH M | ONEPHUPOBATH  MATEMATHYECKHMH
MOJIeJIAME PACIIPOCTPAHCHNUS Na3ePHOTO U3JTyICHNHS;

* |HaBBIKA TPOCKTHPOBKH CHCTEM TPAHCIOPTHPOBKY U HABEACHLIS
JIA3€PHOTO W3TYYEHMS;

: | .
4. OBPBEM U CTPYKTYPA JUCIIUITJIUHBI
TpynoeMKoCTL TUCIMITIIMHEI COCTABIISET 4 3averHsx enunul, 144 yacos
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Coaepkaniie NpaKTHYECKHX 3AHATHIA 0 JAHCHHIINHE
Paznen 1. K.uaccml)mcawunm H OpobieMbl pa3spaboTKH CHCTEM TPAHCHOPTHPOBKHU
JIA3EPHOr0 U3JIy4YeHus,



1.1. 3ama4u, permaeMble CUCTEMaMH TPAHCIOPTHPOBKY W HaBEIECHHS JTa3EPHOTO U3TYYECHYS.

1.2. Knaccuduxamms CI/IC"IGM ipamnopmpomm JIA3€PHOTO UBJTYYCHHS.

1.3. [lapameTpel  TEXHHMECKOTO  3ajlaHds, ONPEACISIONAE  JAbHEHIITH porecc
Pa3pabOTKH CHCTEM TPaHCIOPTHPOBKH M HABEICHHS Ja3ePHOTO M3y UCHHL.

Pazpen 2. Cpegcrsa aBromMaTH3anuu NPOEKTHPOBAHMA CHCTEM TPAHCHOPTHPOBKHM H
HABEICHHS JIA3EPHOI0 U3JIyYeHHSsI,

2.1. O630p cpencTs aBiTOM%iTmaHHH INPOEKTHPOBAHHSA CHCTEM TPAHCHOPTHPOBKA U
HaBCJICHUS JIA3EPHOTO H3NYUCHH. :

2.2. OcHoBHble BosmoxHocty CAIIP ZEMAX, neo6xomuMmbie npu pa3paboTKe CHUCTEM
TPaHCHOPTHPOBKK ¥ HABEICHHUS JIa3EPHOTO M3TYUEHHS.

Paznen 3. TpancnopTHpoBKa Ja3epHOT0 M3/Ty4eHH S B TEXHOMOTHYECKAX KOMILICKCAX.

3.1. POOOTH3MPOBAHHEIE TEXHONOIHIECKHE KOMILTEKCHI naszepHoii 06paboTKH.

3.2. lIpuHIMIBL TOCTPOCHHS TIOJCHCTEM TPAHCIOPTHPOBKH JIa3¢PHOTO U3JIydeHHs Jiasep-
po6oToB. |

3.3. MareMaTHYeCKIe MOJEIH 1 AITOPUTMB YIPABICHUS HOACUCTEMAMHU TPAHCIIOPTHPOBKH
JIa3epHOro U3JIyYeHHUs. } |

3.4. luctanuoHHOE ynp:aBnéHHe CHCTEMaMHU TPAaHCIIOPTUPOBKU M HABEICHHS Ja3epHOro
H3JIYyYCHUS. j i

Paszen 4. TpancnopTupoBKa Aa3epHOTO H3.IydeHHs B OTKPHITOM IIPOCTPAHCTBE.

4.1. Tlpobiemet iepenaun naz?pHoro M3JIyYEeHUs. B OTKPBITOM IIPOCTPAHCTRE,

4.2. KOHCTPYKTHUBHEIC 0COGCHHOCTH CHCTEM (hOPMUPOBAHUS U HABEIEHUS Ja3epHOro ITy4Ka.

Paznea 5. Meroas1 momzep:kkn XAPAKTEPHCTHK JIA3€PHOIO0 M3JIyYeHHSI TPH €ro
TPAHCHOPTHPOBKE |

5.1. Bimsiune  0COGEHHOCTEH  3aKPHITBIX  ONTHYECKHX | TPAKTOB HAa XapaKTePHCTHKU
U3JIy9CHHUS. % 1 ‘
5.2. Mepe! cOXpaHeHUs yOBIETBOPUTEILHOTO KAuecTBa Ily4Ka IIPH €ro TPaHCIIOPTHPOBKE
JIO 1IeJIH. -

Pazpeun 6. Ipunnpms (b)ifﬂmmonnpmsaﬂnﬂ CHCTEM HABE/[EHHS JIA3ePHOro H3JIyYeHHs

6.1. Maremaruyeckne NPUHONIBI (YHKIHOHHPOBAHHS , CHCTEM HABCICHIS JIa3epHOTO
U3JTy4YEeHUs. . i

6.2. KOHCTPYKTHBHEBIE TEMEHTEL CHCTEM HABEICHMS Ta3€pHOrO H3JIYyUCHUSL,

6.3. Conpskenue OMTHIECKUX, MEXAHHYECKUX U IIIEKTPOHHBIX Y3JI0B.

Pasgen 7. TIpoexTHpoBayne i npUMeHeHHE THIAPOB

7.1. IlpuHIMIe! (yHKIMOHHPOBAHUS JIA3EPHEIX HU3MEpPUTENIEH TajbHOCTH.

7.2. KoHCTpyKTHBHBIE 0COGCHHOCTH TUAPOB PARIMIHOTO HA3HAYCHH,

Conepmjamre J1200pATOPHBIX 3AHATHI 110 JHCIHILIHHE

JlaGoparopnas paGota Nel. Asromaruzarus [IPOEKTUPOBAHUS CHCTEM TPAaHCIIOPTHPOBKH H
HaBeJICHH JIA3€PHOrO U3MyyeHus B cucteme ZEMAX

JlaGoparopuast paGora Nel. ABTOMaTH3aIHS IPOEKTHPOBAHUS CHCTEM TPAHCIOPTHPOBKH U
HaBeICHUS JIa3€PHOro U3IydeHus B cucreme AutoCAD

JlaGoparopnas paGora Ne3. ABroMaTH3MpPOBAHHBIE CPEACTBA pa3paboTK! KOHCTPYKTOPCKOM
JOKYMEHTALUH ro

Jlaboparopnass paGora Ned, ' [IpoekTHpOBaHWE CHCTEMEI TPAHCIOPTHUPOBKH JTA3CPHOTO
U3ITy4EHUS IS JTAa3EPHOID TEXHOJOTHYECKOrO KOMILIEKCa

JlaGoparopnas pabota Ne$. ITpoeKTHpOBaHHE CHCTEMBI Hepeaun JIA3€PHOTO M3JIYYEHUS B
OTKPBITOM IIPOCTPAHCTBE

Jlaboparopnass paGora Ne6. IIpoekTEpoBaHWE CHCTEMEL TPAHCIIOPTUPOBKY  JIA3EPHOTO
M3JTy4EHHS 1IPH OTPaHUYEHUSX Ha KaUeCTBO IIyYKa

JIabopaTopnas pabora Ne7. IIpoexTupoBanHue cHCTEMBbI HaBENEHUA JA3epHOTO U3IIYyYCHHS

JIaboparopuas pa6ora Ne§|. ITpoekTipoBanwme munapa

JlaGoparopnas  pabora Ne9. IloarotoBka KOHCTPYKTOPCKOI JOKYMEHTAIHH  HAa
pa3paboTaHHBIE CHCTEMEI -

5. OBPA30OBATEJILHBIE TEXHOJIOTHH



B mpenogasanun nncuﬁnnnﬁm «MeHeDKMEeHT KauecTBa B JIa3¢PHOM TEXHUKE U JIa3e[HbIX
TEXHOJIOTHIX) chonb3y10T¢51 - pasHooOpasHble  o0pasoBarelNbHBIE  TEXHONOTMH  Kak
TPaAUITMOHHEIC, TAK U C HpI/IMeHeHI/IeM aKTHUBHBIX ¥ MHTEPAKTUBHEIX METOI0B O0YUYEHHA.

AXTHUBHBIE U I/IHTPpaKTI/IBHBIe METOIbI O0y9IeHHS:

Humepaxmusnas nexyus (mema Nel,7);
I'pynnosas ouckyccusn (mema Nel-7);

Ananus cumyauuu (mema Ne3-5);

Paszbop K()Hkpemybzx‘cumyauuu (mema Ne3-7).

6. OLIEHOYHBIE CPE,Z[CTBA JJISA TEKYHIEIO KOHTPOJIA YCIHEBAEMOCTHY,
HPOME)KYTO‘IHOI/I ATTECTAIIMH 11O UTOT'AM OCBOEHUSI
JACIHAIIIAHBI ;I/I YYEBHO-METONWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI CTYJIEHTOB

Texymmii KOHTPOJIL YCIIeBaEMOCTH:

Bonpocel k peliTuHr-kourposio Nel:

1. XapaxTepiCTiKn CHCTEM TPaHCIOPTUPOBKY Ja3¢PHOTO M3y UEHHS TIPH Ta3epHON pesKe

2. XapaKTCPUCTHKH CHCTeM TPaHCIOPTHPOBKU JIA3€PHOTO M3IyYeHHs TpH JIA3CPHOM
CBapKe.

3. XapakTepucTuKH cucrem TPaHCIIOPTUPOBKH  JIA3EPHOIO HM3JIyYEHHMS IPH JIa3€PHOH
MOBEPXHOCTHOH TEpMOOGpaboTKe.

4. XapakTepUCTHKH CHCTEM TPAHCIOPTHPOBKH JA3ePHOIO H3TYUCHHS IpU JIa3epHOH |
IPABHPOBKE. |

5. XapakTepUCTHKA CHCTEM  TPAHCIOPTHPOBKH Ja3epHOTO H3IYYCHHS B  CHCTEMAx
JIA3€PHOTO HEJNIeyKa3aHus!, | ‘

6. XapakTepPHCTHKH CHCTEM TPAHCIOPTHPOBKH JIa3€PHOTO M3/IydeHHS B HAYYHBIX
YCTaHOBKAxX pPa3IMuHOI0 HasHarieHH;I

7. XapaKTepUCTHKHA CHCTEM ‘TpaHCHOpTI/IpOBKI/I JIa3€pHOI0 M3JIyYEeHWs! MPH peaTu3alii
TEPMOSIEPHOTO CHHTE3a., C

8. Knaccudukarus cHCTEM Tpchnop THPOBKH JIA3€PHOTO U3TYIEHUS.

9. TpeGoBaHMA K ONTHYECKMM OIEMEHTAM CHMCTEM. TPAHCIOPTHPOBKH JIa3epHOTO
U3ITY4CHUS, o |

10. OcoGeHHOCTH TeXHHUYCCKUX 3a[aHui Ha paspaboTKy CHCTEM TPaHCIOPTHPOBKH U
HABEJICHUS JTA3CPHOTO H3TyYeHUs.

11. Cpencrsa ZEMAX nist IIpOeKTUPOBAHHUS ONTHUECKUAX M MEXAHUYECKHX HIIEMEHTOR
CHCTEM TPAHCIOPTHPOBKHA U HABECJECHUS JTA3CPHOTO U3IIyIEHHUS.

12. Cpencrsa AutoCAD IO TIPOCKTHPOBAHHUS ONTHUYECKAX H MEXaHHMYECKUX
3JIEMEHTOB CHCTEM TpchnopTHpOBm 1 HaBEJ(CHUS JIA3€PHOTO U3ITyUCHHUSL.

Bonpoce! k DCHTHHF-KOHTDOJHO No2:

1. Cucrema nepenaun 3Hepmn Ha& UCKYCCTBEHHBIM CITyTHHK 3€MIIH.

2. CucreMa na3epHoit CBsi3H.

3. JlazepHOE CBEpXCIKATHE BEINECTBA.

4. TlpoGmema Typ6yneHTHocm aTMOCHEPBI IIPH TPAHCIOPTHPOBKE JIA3EPHOTO H3TYUEHHS
I10 OTKPBITHIM TPAcCaM. | | ‘

5. Bo3moxHOCTH TIaBepHBIX CHCTEM Da3IMYHBIX TUIOB Uil TIEpEauyyd SHEPIHH (pH
PasIIMYHBIX METEOPOJIOTHUECKHX YCIOBHUSIX.

6. TpeGoBanus cHeTeMaM HABE/ICHVS Ha MULICHB.

7. Breocesas ”IpeXKaHaHBHaSI cucteMa (GOpMHPOBaHUSA Iy4Ka HA OCHOBE CXEMBI
Jlomonocora- I'eprens. | |

8. MHOrosneMeHTHEIE l'IpI/IeMHI/IKI/I Ja3€PHOT0 H3JTyYEHUS HA OCHOBE ()OTODIEKTPUUECKUX
1ipeoOpazoBaTeei. .

9. DKcrmepUMeHTHI 110 ‘opraﬁmannn nepefavyud MasepHOr0 M3IYyYeHHS B OTKPLITOM
IPOCTPAHCTBE. C

10. HpHéMHHKH-npeo6pa3013a"ren:u JIA3€pHOTO UBTYUCHH.




I1. Onenka KI1J] npeo6pa303aHH51 BHEPIUH ITPU TPAHCIIOPTHPOBKE JTA3€PHOTO U3IYUCHHUS B
OTKPBITOM IIPOCTPAHCTRE. ;

12. . Buapl ontrdeckux HOTepB IIPHA TPAHCIOPTUPOBKE nasc,pHoro H3JIy4EHUS TI0 CII0KHBIM
ONITUYECKUM TPaKTaM. ‘ ‘

13. HenuHeliHRe ONTHYECKHE OIEMEHTH Ka cpez{cho HOJACPKKH  XapaKTEePHCTHK
Ja3ePHOT0 HU3JIyYECHHUS IIPU €0 TPAHCIIOPTHPOBKE.

14. Wcnonb3oBanne ONMTHIECKOTO BOIOKHA B CHCTEMAX TPAHCIOPTHPOBKH JIa3epHOro
M3ITYYEHHSI, 1

Bonpock! k pefiTiHr-konrposaro Ne3:

1. Hasencuue TIA3CPHOTO M3y YCHHA KaK 3271244 TCOPHH aBTOMATUYECKOTO YIIPABIICHHS.

2. MeTozb! ONTUMU3ANNY, HCIIONBE3YEMbIE B CHCTEMAX HABEICHUS JIA3€PHOTO U3IYICHHUS.

3. Cnoco0sr o6e(,nequI/m HpI/IC'MJIeMOI‘O OBICTPOJICHCTBHUS TIPK paboTe CHCTEM HaBEACHMUS
Ja3€pHOTO U3TYUCHHUS. |

4. TpeOoBaHHUS K ONTHYECKUM IIEMEHTAM CHCTEM }[aBeZIeHI/I}I JA3E€PHOTO U3ITYUESHUS,

5. TpeGoBanus x MexaaneéKHM DJIEMEHTAM CHCTEM HABEICHHA JIA3ePHOTO M3y eHH.

6. TpeGopanus BHCKTpOHHBIM KOMITOHEHTaM CHCTEM HABEJICHHUS JIA3EPHOTO H3TYUCHMS.

7. TIpHHIUIBEL COUPSDKCHUS ONTHYCCKUX, MEXaHHYECKHX M JJICKTPOHHBIX Y3II0B B
CHCTeMaxX HaBEJEHMs JIA3ePHOro H3ITyIeHus,

8. OO6nacTh IPUMEHEHHS JIMAPOB.

9. OCHOBHBIC TEXHOJIOTHH, IPUMEHSIEMbIE IIPH TPOHU3BOJICTRE JINIAPOB.

10. CrpykrypHas cxema M IPHHLAN JeHCTBHS THapa.

1. Kinaccnduxanus minapos|

12. JImpapHBIH MOHUTOPHHD aTMocCpepm

13. Jlupapmbiit MOHHTOPHHT BOI[HOI/I ITOBEPXHOCTH.

14. TTpuHNUIE! pa3spaboTKn CKaHEPYIOIIEH OTITHKH.

Bonpocs! K 3a4eTy ¢ 01eHKoli:

1. 3anaum, pelmaemble CUCTEMAME TPAHCIIOPTHPOBKYU H HABEICHHS JIa36PHOTO U3ITy4YEHUS.

2. Knaccudukarms cucrem Tpch,nop TUPOBKH JIA3€PHOTO U3/IyYEHH.

3. IlapaMeTpBbl TEXHUYECKOTO 3a/(aHus, OpPENCISIOLIIe JAlbHeHITHiA IpoLEecC pa3paboTKu
CHCTEM TPAHCIIOPTUPOBKH U Haﬁeﬂeﬁnﬂ JA3€pHOTO U3JTyYCHUS.

4. O630p cpexncTn aBTOMaTI/I3(1HI/II/I IIDOEKTHPOBAHUS CHCTEM TPAHCHOPTHPOBKH U
HaBEJECHUS JIa3ePHOTO H3nyquﬁ;1 ‘

5. OcHoBHEBIC BOSMO)KHOCTI/I CAIIP ZEMAX, HGO6XOIII/IMBIG NIpu pa3paboTKe CHCTEM
TPAHCIIOPTUPOBKH 1 HABEJICHUSI JIA3EPHOTO H3TYIEHNSL.

6. OcHoBrble Bo3moxuo¢TH CATIP AutoCAD, He06xo;(1/IMLIe IpH pa3paboOTKE CHCTEM
TPaHCHOPTUPOBKY U HABC/ICHHUS JIA3EPHOTO H3ITYYEHHUS. :

7. PoGoTr3npoBaHikIe TeXHonoquecme KOMIUIEKCH! JIa3¢pHOi 0GpaGOTKH.

8. IlpuHNHMIED HOCTpOCHI/IH TOJCHCTEM TpaHCHopTY[pOBKH Ja3¢PHOrO H3JIy4eHHs Jiazep-
poboTOB. ;
9. MatemaTi4eckue MOJENH W ANTOPHTMEL YIIPABICHHUS 110[CHCTEMAMH TPAHCIIOPTUPOBKHU
JIA3¢PHOTO U3TYUYCHHUS. |

10. JTuctaHiimoHHOE ynpaBneHHe CHCTECMaMH TPAHCIOPTHPOBKH M HABEUCHHS JIA3€PHOTO
M3ITYYEeHHS.

11. IlpobGnemsr mepeayun masepﬁoro H3Ty4€HUs B OTKPEITOM IIPOCTPAHCTRE.

12. KoncTpykTHBHEIE oco6eHHocrH cucTeM GOPMEPOBAHHS 1 HABEACHUS JIA3EPHOIO [V IKA.

13. Bnusiaue ocoGeHHOGTeH 3AKPBITBIX  ONTHYSCKUX TPAKTOB (MAHHUIYIATOPOB) Ha
XapaKTCPUCTHUKH U3IYyYCHHA., | |

14. Mepsl coxpaneHus yJlOBIETBOPUTEILHOTO KAYeCTBA HyUKa [IPH €0 TPaHCIIOPTUPOBKE
20 LETH. -

15. Maremarnueckue HpI/IHI_[I/]HbI (byHKuHOHHpOBaHH;I 'CHUCTEM HaBEJCHHS JIA3epHOTO
U3JTY9EHUS, : 1

16. KoncrpykTusHbie C-)JICMCHTI)I CHCTEM HABEJEHHUS Ja3ePHOTO U3IYUCHHSL.

17. CoupseHre ONTHYECKUX, MEXAHHYECKUX U BJIGKTPOHHB[X y3JIOB.

18. TlpwHrume: dpyHKuI/IOHHpOBaHHﬂ JUApOB.

19. KoucTpyKTHBHEIE ocoGeHHoc TH JTIUAAPOB PA3IHNYHOTO HAZHAYCHMUSL.




20. TIpoGmeMBl 3aIIATHL I/IH’IeJ]JIeK”l YaJIbHOM COOCTBEHHOCTH MpH paspabOTKEe CHCTEM
TPaHCIOPTHUPOBKYU U HaBeICHHs nasepHoro U3IIy4eHus,
IIpuMepubIii nepeveHs KYpeoBbIx pador:
1. Pacuer onTH4ECKHX CHCTEM COCTOSILIMX M3 JIBYX PA3THYHBIK OINTHYECKAX SEMEHTOB,
2. PaspaGoTka u NpoeKTHPOBAaHHME CICHHATH3UPOBAHHOTO OGOPYHOBAHHA M TEXHOJOTHH
JIa3€PHOTO JICTHPOBAHMUSE; |
3. Pazpabotka u IPOCKTUPOBAHHUE CHEUMATM3UPOBAHHOIO 00OPY/IOBAHMA M TEXHOIOTHH |
JNAa3epHOU CBApKH; | |
4. KoHCTpyMpoBarue yCTpOHCTBA yIIPaBIeHNs JIa3ePHEIM H3ITyYeHHEM.
‘ \
Bonpoes! ais camocTonTe b ol paGoThl eTyaeHTA:
1. VerpoticTsa Bo3zeiicTBIS Ha BOJHOBOH (POHT.
2. VisMepuTenbHBIE YCTPOHCTBA [UIs TECTHPOBAHKS CHCTEM TPAHCIOPTHPOBKH U HABEICHUS |
JIA3ePHOTO U3JTYUCHHSI. |
Yerpoiicrsa 06paboTku HH(OpMAIEH 0 pe3ynpTaTax U3MCPEHUI.
Cucrema KOMIICHCAIMH aTMOC(EPHEIX MCKAXKCHUI B peanbHOM BpeMEeHH.
Cucrema I'peropu,
Buter abeppauuii BoJiHOBOTO (poHTA,
OyHKIHs pacceanus TOUKH.
Hntepdepomerpus GoxoBoro caBura.
Hntepbepometp ¢ KOMHCHCaTOp()M B IIapa/UICIEHOM IIYYKe JTyJei.
10. HMnTepdepomertp ¢ KOMHGI‘{C&TOPOM B pacXoJsIIeMes ITydKe JTyUei.
11. ®ynxnwms nepeaayuun MOJTYIATIHH,
12. Bumst SKPAHHPOBAHMS nonﬂ 3payka.
13. Onrudeckue crucTeMs! ¢ CHHTE3UPOBAHHOM amepT YpOil.
14. TIpoGnemMnr 3aIIMTEl | MHTEIIEKTYanbHOH COGCTBEHHOCTH IIpH pa3paboTKe CHeTeM
TPAHCIIOPTHPOBKH ¥ HABE/ICHHS JIA3EPHOTO H3ITyICHHUS
QOHJI OLEHOYHBIX CPEACTB U [POBEJNCHUS ATTECTALMH YPOBHS cOpMHEPOBAHHOCTH
KOMIOETEHINH 00yqaronmixcs nd Jmcummm[e opopMIIIETCS OTASTLHBIM JJOKYMEHTOM.

7. Y‘IEBHO-METO,Z[I/I‘IECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHWE

o o0 Moy Hhik L

- JUCHUILIAHBI
7.1. KnurooGecneuyenHocTn
HanmenoBanne nuteparypel: aBTop, Ha3paH{te, BHA M30aHUs, U3AATEILCTBO Ton IKHUT'OOBECIIEYEHHOCTh
i Komaaecrao Hanuuue 8
SK3IEMINIAPOB U3JAHHUH B IEKTPOHHOM
commererme GroC | SOMOTCIE Bal'y
BO
| 2 3 4
OcHornas suteparypa*

TakcaHu, M. B. DHepreTHdeckue mapameTpsl K 2014 http://'www.iprbo
XapaKTEPUCTHKH 1A3ePHOTO U3IYUYEHHS | METOANYECKIE okshop.ru/31659.
YKa3aHUs K BRITIONHEHHUIO mafopaTopHeix paboT o Kypey html
«M3mepeHue 1 KOHTPO/IL TAPAMETPOB Ia3epHOrO U3MyUeHHUs /
M. B. Takcanu, JI. H. Maiiopos. — Mocksa : MockoBckmit
rOCYlapCTBEHHLIH TEXHHUSCKMH yHUBEpCHTET mMeru H.D,
baymana, 2014. — 54 ¢, — ISBN 978-5-7038-3847-1. |
Kmyns, B. A. DNeKTpOHHBIE CHCTEMBI AIs ! TIPELU3HOHHOTO 2017 http://www.iprbo
YIpaBleHHs Ia3epHbIM U3y €HHEM : ‘yr{e6Hoe nocobue / B. A. okshop.ru/91497
Kwmyns. — Hosocubupek : HOBOCH6I/IpCKHH rocyapCTBEHHBIN html
TeXHU4YECKUH yHUBepcuTeT, 2017, —435 ¢.— ISBN 978-5-
7782-3325-6.
JInbercon, M. H. B3aumogelicTBie JIa3€PHOTO H3ITYHEHHS C 2015 http://'www.iprbo
BEIIECTBOM (CHIIOBas onTrKa), UacTs I. Hornomenw—* JIa3epHOTO okshop.ru/65819.
M3/TY4eHHUs B TBEPABIX TeJax : yqeOHOE noco6ue / M. H. html
JluGencon, E. B. Sxoryes, I. J1. Illanuei6una ; noa pegakuueii
B. II. Beiiko. — Canxkr-ITetepGypr : Vuupépcurer MTMO,
2015. — 130 ¢. — ISBN 2227-8397. |
[Tonsikos, . C. MeToauyeckHe pekOMEHaIMH 10 2016 http://www.iprbo




BBITIOJIHEHHIO PAKTHYECKMX 3a0aHMiA 110 Kypey okshop.ru/67265.
«Bzanmonetictre ma3epHoro u3nyueHus ¢ pemecTBom» (Yacts html

1. Tlornomenne manyuenus 8 Teepabix tenax) / J1. C. Tonsikos,
I'. [ IlanneiGuna, E. B. Sxosnes. — Caukr-IetepGypr :
Yuusepcurer UTMO, 2016, — 84 ¢, — ISBN 2227-8397. —
TekcT : anekTpoHHEI // :‘)JIeKTp0HHO-6H6;JII/IOT8‘IHEISI CHCTEMA
IPR BOOKS : [caitT]. — URL: 1 i

HOHOJIH]VITGJIBH&H JINTEpATYpa

TeruioBble, rHAPOAMHAMIMECKHE U IUTA3MEHHBIE 3BQEKTH Tpu 2004 http://'www.iprbo
B3aUMOAEHCTBHM JTA3CPHOTO M3TyHEHHs C BELCCTBOM : okshop.ru/60870.
mororpadus / H. B. Byrpos, O. M, Bemuiko, H. C. 3axapos [u html

ap.] ; mox penaximeit H. C. 3axapos, B. J. Vg, H. U.
IlIennen. — Capos : Poccmiickuii (henepanbHbIi SAEPHBIN
ueatp — BHUMI3®, 2004. — 426 ¢. — ISBN 5-9515-0037-0.

ITaxomos, Y. . KsauTosas reopus VI3ITY YCHUS. 2010 http://www.iprbo
BzaumogelicTere w3mydeHus! ¢ BELIECTBOM | y4eOHOe mocobue / okshop.ru/31423.
H. U. [Taxomos, A. M. Xopexopos. — Mockea : MockoBckuit html

FOCYIAPCTBEHHBIY TeXHUYECKHH YHIBEpcHTeT MMeHN H.D.
baymaHna, 2010. — 36 ¢. — ISBN 2227-8397.

Kacnapog, K. H. ©0T09MHCCHOHHBINA aHATH3 ONITHYECKOTO 2011 http://www.iprbo
usnydeHus : MoHorpadus / K. H. Kacniapos, — MunHck okshop.ru/10092.:
Benopycckas Hayka, 2011, — 171 ¢, — ISBN 978-985-08- html
12513, -

Bake, E. 1. TIpakTrka Ipely3HOHHOM na3¢pH()I71 o6pabotku / E. 2013 http://www.iprbo
M. Bakc, M. H. Muienskui, JI, I CéanIKMH. — Mockga : okshop.ru/26901.
Texnoctepa, 2013. — 710 ¢. — ISBN 978-5-94836-339-4. html

7.2. IlepuoamnyecKue H3aHUS
1. Kypnan «KBanT0Bast 35eKTpORUKAY — https://www.quantum-electron.ru
2. Xypuan «BecTHHMK | BO3[YIIHO-KOCMHYECKOL oboponsl»  —  http://www.almaz-
antey.ru/zhurnal-vestnik-kontserna-pvo-almaz-antey/
3. Kypnan «ApToMetpust» — https://www.sibran.ru/journals/Avtometria

7.3. UHTEpHET-pecypcehl
1. https://elibrary.ru — anekTpoHmHas GUGTHOTEKA HAyUHBIX TTYGIHKAIHAIA
2. http:/laser-portal.ru — HopTai o Ja3epax U JIa3epHBIX TEXHOJIOTUAX
3. https://topwar.ru — HOBQSCTHOFI HOPTaJI 0 HOBHIX paspaboTkax

' |
3. MATEPI/IAJI]')HO-'EEXHHHE(?KOE OBECHEYEHUE IUCHUILIAHBLI
Jl1s1 IONHONEHHOI 0 MPEToaBaHHUs AUCIAILTMHEL HEOOXOIHM KOMILIEKT 00opyIOBaHNS:
CoBpeMeHHBIN KOMITBIOTEp q, YCTOHYHBLIM CKOPOCTHBIM KaHAJOM BBIXOJA B HHTEPHET C
TOJHBIM KOMIUTIEKTOM IIporpaMM Ayst paboTsl odrca ¢ BO3MOXKHOCTE MCIIOIB30BATh NIEKTPOHHBIE
Y4eOHMKA U CIIPaBOYHO-IPABOBHIE CHCTEMBI, a TAKKE KOAEKH W dnemmneep s u3ydeHHs
MOJIE3HBIX MEMa MAaTEPUAIOB, CiOBpeMCHHBII\P'I IIPOEKTOP J7Is1 JHEBHOTO UCIIOIB30BAHMS, J0CKA [
IIPOEKTOPA, JIOCKA JUI MapKepa.
TpeGoBauns K ayUTOpHAM (IIOMEIEHHMSM, MecTaM) VISl IPOBEEHUS 3aHITHH
CrannmaptHo OﬁOp}’IIOBé).HHb‘Ie JICKUHOHHbIE  ayJJMTOPHU, WIA OOOPYJAOBAaHHEIE IS
MPOBEICHNA HHTEPAKTHBHEBIX nekum?l: KOMIBIOTEP, BHACOIIPOEKTOP, SKpaH HACTEHHEBIN, JocKa /TS
Mapkepa, GIrAmIapT, BEIXOJ( B MHTCPHET.
TpeGoBanus k nporpaMMHOMy ObeCIIeUeH IO yIeGHOTO MpoLecea;
1. Kommekt mporpamm: ZEMAX - cucTeMa aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHMIS
ONTHYECKUX YCTPOUCTB; i ‘
2. AutoCAD - cucrema aﬁTOMaTnsnpc)BaHHoro TPOEKTUPOBAHUS OOINETO HA3HAYEH NS,
3. KOMITAC-3D - cemel‘/’lé'_mo CHCTEM _ aBTOMATH3HPOBAHHOIO HPOCKTUPOBAHMUS C
BO3MOXHOCTAMH  OQOPMIICHHS MPOEKTHOH M  KOHCTPYKTOPCKOMH JOKYMEHTALIUH  COrJIACHO
cranmapram cepun ECKJ] u CIIJIC. ‘ ‘




Pabodyto mporpammy cocrasuin AHTUIIOB A.A.

- (ouo, HOI[HHCI?)
Peniensent :
(mpencraBuTeNs paboToaresis) % /
I'en. upexrop OO0 «BnaguTex» Ocumor A.B. o

(mecTo paﬁcm;t CTh, CDHO TIO/IIHCE)
[Iporpamma paccmotpena u o06peHa Ha 3aceqanuu enpel JICUK JT( K
Iporoxon Ne [ ‘or 90 0% A0/90na i

3aBenyrommuii kadeapoit

(@HO, /[‘{OJ_I,HHCL)

PaGoyas mporpamMma paccMOTpeHa B 0f06peHa Ha 3aceiaHuu Y4eOHO-METOANYECKOM KOMHCCHH
HanpasiaeHus 12.04.05 «JlazepHas TexHuka i 1azepHble TeXHouaﬁﬂa»

[Tporokom Ne 4 ot DG el "Gona ~

IIpencenarens Komuccuu G

JII/ICT HEPEYTBEP)KI[EHI/IH
PABO‘IEI/I\ IMPOI'PAMMBI IUCITUITJIMHBI

Pabouas nporpamma ogoOpenana |, y4eOHBIH TO)1

I[Iporokon 3acenanus kademper No | oT roja
i

3aBenyrouuii kadeapoi

PaGoyas nporpamma o1o6pena 1{;1a y4EOHBIN TOJT

IIporokon 3acemanust kapenaper Ne oT roja

3apenyrommuii kadenpoit

Pa6ouas nporpamma ogoGpena ua y4eOHBIIH roJ

[Iporoxon 3acenanus kademprl No oT ronaa

3aBenyromuit kadenpoi




JIACT PETHCTPAIITUN U3MEHEHMIA
B pafouyio TIPOrpamMMmy JUCLMIITHHEL
- HAHUMEHOBAHUE
00pa3oBaTeIEHOM MPOrpPaMMEL HAIPABIICHHS NOATOTOBKH K00 U naumenosanue OII, HaTPABIEHHOCTS:
Haw:et_euoéaﬂue (Ykasamv yposens nod2omoexu)

|
B Homep BHeceHbBI M3MEHEHNA B YacTH/pasiensl | HCHoNHUTEND OcHoBanue
H3MEHEHHS paboueii mporpaMmel OO

(HOoMep u faTa mpoTokona
3acefanus Kahenpor)

1

3aB. kadenpoit /
Hodnucs DHO




