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PEDEPAT

[VNNOMHBIA NPOEKT COAEPXKUT 92 C. MaLLMHOMNMUCHOrO TekcTa ¢ 15 unn., 24
Tabn., 61bAn. 13 MCTOYHMKOB, NPUNOXeHMa Ha 10 ¢. 1 9 NICTOB rparUecKoit YacTu
(hopmata Al.

Tema  AMNIIOMHOIO npoekta  «HopmaTMBHO-METOAMYECKOE 7
METPO/IOTNYecKoe  0becrneyeHne  3KCM/lyataumMn  N1asepHOro  MeavUMHCKOro
060py[0BaHNA, UCMO/b3YEMOrO B KOCMETOIOMN».,

O6bLEKTOM UCCMefoBaHMA B AMIM/IOMHOM MPOEKTe SBMSETCA /1a3ePHbIi
MEAULIMHCKUIA ~ annapaTr, B YaCTHOCTM OMNTMYECKas Ckambsi Ha  OCHOBE
TBEpPAOTENbHOI0 N1a3epHOr0  KpUCTa/a  afieKCaHAPUT M NPOLECC M3MepeHus
BbIXOZHON MOLUHOCTM a3epHOro  u3nyyveHnd. Tawkke Oblna mMccrefoBaHa
CONYTCTBYHOLLAA JOKYMEHTaUMA K JaHHOMY annapary.

Llens AMNJOMHOrO MNPOEeKTUPOBaHWUA - aHa/InM3 MeAMUMHCKOro /iasepHoro
annapata M ero TEeXHWYECKMX XapaKTepUCTUK, BbIYNIEHEHNE XapaKTepUCTUK,
HenocpeACTBEHHO BIAIOLLMX Ha MOKa3aTe/lb MOLLHOCTM Na3epHOro U3nyyeHus, Kak
OCHOBHOW MOKa3aTe/lb, OKa3blBalOWWin BUSAHME HA MNPOBeLeHWe MpoLeaypsbl.
JKcnepTn3a  3KCMNyaTaumMoOHHOW  JOKYMEHTaUuMmM W aHa/iM3  TEXHWYECKOM
[OKYMeHTauumn no AaHHoW Teme. Pa3paboTka METOAVKW WM3MEPEHUSt BbIXOLHOM
MOLLIHOCTM Na3epa v OLeHKa HeonpeaeeHHOCTN U3MEPEHWIA.

B pesynbTate AMNIOMHOrO npoekTa Obl10 MPoBeAeHO 060CHOBaHME TEMbI
AVNJIOMHOTO  MPOEKTMPOBaHUSA, MNPOBeAeHa 3KCMepTM3a  SKCM/yaTauoHHOM
[OKyMeHTauun u adaim3 THIIA. BblgeneHbl OCHOBHbIE  XapaKTepPUCTUKM.
PazpaboTaHa MeTOAMKa M3MEPEHUIA BbIXOAHOW MOLLHOCTU /1a3epHOr0 M3/yyeHns
TBEpPLOTENIbHONO  flazepa  asekcaHgput.  Takke Oblna npoBefeHa  OLEeHKa
HEOMNPeLeneHHOCTN  M3MepeHnit.  PaccumTaHbl  3KOHOMUYECKMe 3aTpaTbl  Ha
pa3paboTKy METOAVKU U3MEPEHMNIA MHXXEHEPOM MeTposioroM. MpoBefeHa OLeHKa
GesonacHOCTM TpyAa B O(UCHOM TOMELLEHUM NpU  pa3paboTKe METOAUKU

BbIMNO/IHEHUA I/I3M€p€HI/II7I.



ABSTRACT

The diploma project contains 92 pp. Typewritten text with 15 plates, 24 tabl.,
bibl. 13 sources, appendixes on 10 p. and 9 sheets of graphic part of format Al.

The theme of the diploma project is "Normative-methodical and metrological
support of laser medical equipment exploitation used in cosmetology".

The object of research in the diploma project is a laser medical device, in
particular an optical bench based on a solid-state laser crystal alexandrite and the
process of measuring the output power of laser radiation. Accompanying
documentation for this device was also investigated.

The aim of the diploma design is to analyze the medical laser device and its
technical characteristics, highlighting the characteristics directly affecting the rate
of laser radiation power, as the main indicator which affects the procedure.
Examination of operational documentation and analysis of technical documentation
on the subject. Development of laser output power measurement technique and
evaluation of measurement uncertainty.

As a result of the diploma project the substantiation of the diploma design
topic was carried out, examination of the operational documentation and analysis of
the technical documentation was carried out. The basic characteristics were singled
out. The measurement technique of laser radiation output power of a solid-state
alexandrite laser was developed. The uncertainty of measurements was also
evaluated. The economic costs of developing the measurement technique by a
metrology engineer were calculated. The office workplace safety inthe development
of the measurement technique was evaluated.



CMUMCOK NCMOJ/Ib3OBAHHOWM I TEPATYPbI

1 CaHuTapHble HOPMbI W npaBuna «TpeboBaHWA npu pabote C
BUAE0ANCTINENHBIMN TepMyHanaMu 7 31EKTPOHHO-BbIYNC/IUTENTbHBIMU
MalLMHaMW», TUTMEHUYECKUIA HopMaTuB «[1peaensHO-A0MYyCTUMbIE YPOBHU
HOPMUPYEMbIX MapameTpoB Npy paboTax ¢ BUAEOAUCT/IEMHBIMU TePMUHATIAMUN 1
3/1IEKTPOHHO-BbIYUC/IUTENIbHBIMM - MaLLMHaMW»,  YTBEPXAEHHbIE MOCTaHOB/eHWE
MuHuCTepcTBa 34paBooXpaHeHns Pecny6nvkn benapyck 28 ntoHs 2013 No 59.

2 CH 4.02.03-2019 OrtonneHne, BEHTUNAUMA U KOHAMLUMOHMPOBaHME
BO3ayXa.

3 CaHuTapHble HOpPMbI, NpaBuna U rUrmeHnyeckne Hopmatmebl “LLym Ha
pabounx MecTax, B TPAHCMOPTHbLIX CPeACTBax, B MOMELLEHUAX KWMbIX,
OOLLECTBEHHbIX 3[aHWIA U Ha TEPPUTOPUM >KUJION 3aCTPOMKK", YTBEPXAEHHbIE
MocTaHoBNeHNeM MuHUCTEpPCTBa 34paBoOXpaHeHns Pecnybnvku benapycb OT
16.11.2011r. Ne 115.

4 CaHuTapHble HOpMbI K npaBuna «TpeboBaHUS K MNPOM3BOACTBEHHOM
BMOpaLKM, BMOPaLLMK B XKU/IbIX MOMELLEHNAX, NMOMELLEHUAX aaMUHUCTPATUBHBIX U
OOLLECTBEHHBIX 3[aHWNIA», TUIMEHNYECKUIA HOPMaTUB «[pedenbHO A0MYCTUMbIE W
[OMYCTUMbIE YPOBHU HOPMMPYEMbIX MapaMeTpoB Mpu pabotax C UCTOYHUKaMMU
MPON3BOACTBEHHON BMOpaLMK, BUOPALMN B XKU/bIX MOMELLEHMAX, MOMELLEHUSX
aIMVHUCTPATUBHBIX 1 OOLLECTBEHHbIX 3[aHUIA», YTBEPXKAEHHbIX NOCTaHOB/IEHMEM
MwuHucTepcTBa 34paBooxpaHeHus Pecnybnmkm benapych o1 26.12.2013 1. Ne 132.

5 CH 2.04.03-2020 EcTecTBeHHOE 1 UCKYCCTBEHHOE OCBELLIEHME.

6 TKIM 339-2011 [lpaBsna yCTpoWCTBA W  3alUMTHblE  Mepbl
3/1EKTPO6E30MacHOCTH.

7 MeTognyeckne yKasaHWA MO BbINOMHEHMIO pa3gena «OxpaHa Tpyaa»
AUNIOMHBbIX  MPOEKTOB  [N1A  CTYAEHTOB MPUOOPOCTPOUTENBHOMO  (haKy/IbTeTa,
Kahegpa "OxpaHa Tpyga™; coct: A.M.J1azapeHkoB, A.M.HaymeHko, I".J1.ABTYLLKO
- MuHck: BHTY, 2010.

8 CH 2.02.05-2020 MoxkapHas 6e30MacHOCTb 34aHWIA 1 COOPYIXKEHWIA.



TexHn4yecKne HopMaTUBHbIE NMPaBOBbIe aKTbl B 06/1aCTM TEXHNYECKOIO

HOPMMPOBaHWSA

MexrocypapcTeeHHbln cTaHgapT FOCT 2.610-2006 «EpguHas cuctema
KOHCTPYKTOPCKON [OKyMeHTauuu. [lpaBuna BbIMOMHEHWS 3KCMyaTaluyMOHHbIX
LOKYMEHTOB.

MexxrocygapcTeeHHbI ctaHgapT FOCT 8.010-2013 «["ocygapcTBeHHas
cucTemMa 0becreveHns eMHCTBa U3MepeHniA. MeTOAMKN BbINOSHEHNS
N3MEPEHWIA. ».

MexrocyaapcTBeHHblin ctaHgapT FTOCT 34100.3-2017 «HeonpeaeneHHOCTb
M3MepeHns. PYKOBO/ACTBO M0 BbIPaXKEHNIO HEONPELE/IEHHOCTU NU3MEPEHMUS.

MexrocynapcTBeHHbIin ctaHgapT FOCT 25212-82 «J/lasepbl. MeToab!
N3MEPEHUA 3HEPTUN NMMNY/NLCOB U3/TYYEHUS.

MexxrocygapcTeeHHbI cTaHaapT TOCT 25786-83 «J1azepbl. MeTogp!
M3MEPEHWI CPeaHE MOLLIHOCTM, CpefHen MOLHOCTY UMMY/bCa, OTHOCUTE/TbHOW
HeCTabubHON CpeaHeit MOLLIHOCTY NIa3ePHOr0 U3/yUEHNs».

NHTepHET pecypcbl

1 CnpaBoyHast vHopMaums 0 Bugax snunsaumn. Pexxkum goctyna URL:

https: //quantum-clinic.ru/



