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COAEP)KAHUE

[losicanTenbHas 3amucKka K OCHOBHOM I1porpamMme npodeccHoHaIbHOro 00ydeH s
(Iporpamme TOBBINIEHUS KBATHPUKALUU pabounX M cilyKamux) 1o npobeccrn OKIIP
19531 L1eHTpHPOBIINK ONTHYECKUX JeTajlel

Ornucanue Tpya0BBIX QYHKIMI (DYHKIHOHAIBHAS KapTa BHAA IPOGheCCHOHATBHOI
AeATeTLHOCTH) L[eHTpHpOBIINKA ONITHYECKHX JeTallel ONTUKH 5-ro paspsia

Y4eOHBIi 11aH TPo(ecCHOHATBHOrO 00YYEHHS 110 NIPOrpaMMe MOBBILICHUS
KBaJIMpUKAIMK pabounx u caysxkanmx 1o npodeccun OKIIP 19531 IlenTpupoBmmk
ONTHYECKHX JieTanelt (5 pa3ps)

Pabouas nporpamma yueGHO# qucuumnHel « TeXHOIOrus eHTPUPOBAHHS JeTaseil
CJI0KHBIX KOHGUrypauuii»

PaGouas mporpamma y4eGHON NpPAaKTHKH Ui BBINOJHEHHS BHIA NPO(ECCHOHATBHOM
JieATeNbHOCTH LIeHTpupoBatue neTaeil pasTIMyHbIX ONMTHYECKUX IIPUOOPOB, annaparypsl
H CHUCTEM BBICOKOH CJIOKHOCTH, JETaNeil CIOXHBIX KOH(UIypaluii, O CMEMECHHBIM

HEHTpOM, TuaMeTpoM cBbiie 50 1o 100 MM u 1o 10 MM, KpyrieHHe JIMH3 10 3aJaHHOTO
AUaMeTpa 10 5 KBaJUTETY.

PaGouas mnporpamMma NpOW3BOACTBEHHON INPAaKTMKH 11  BBIIOJHEHHMS BHIA
NpohEeCCHOHANBHOR aeATeNbHOCTH [[eHTpupoBanue aeraiell pasaM4HBIX ONTHYECKHUX
npuOOpOB, ammapaTypsl M CHCTEM BBICOKOM CIOKHOCTH, JeTalell  CI0XKHBIX
KOH(QHIypaluii, CO CMEIIEHHBIM IIEHTPOM, JuaMeTpoM cBbime 50 1o 100 MM 1 10 10 MM,
KPYTJICHHE JIHH3 J10 3a/JaHHOTO THaMeTpa 110 5 KBaJIHTETY.
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IMosicuuTeILHAS 3aNHCKA
K OCHOBHO# mporpamMme npodgeccHoHaJIbHOIro 00y4yeHns (nMporpamme
NOBBIIEHHUS] KBAJTH(PHKALHMH PAGOYHMX H CJYKALIHX)
no npogeccuu OKIIP 19531 IleHTpupoBIMIMK ONTHYECKHX AeTaIeil

IIporpamma cocTaBieHa Ha OCHOBaHHM NpuKa3a MunoGpHayku Poccuu ot
02.07.2013 N 513 "O6 yreepxnenuu [Tepeuns npodeccuit pabounx, KomxHoCTEH
CITyXalluX, o KOTOPBIM OCyIIeCTBIsETCS npodeccuoHaIbHOE
o0yuenue", EnvHoro TapugHO-KBaTH(PUKALMOHHOIO CHOPaBOYHMKA paboT
npodeccuii pabounx BeIMyck 71 pazmen: "OnTHKO-MeXaHHUECKOE IPOU3BOICTEO"
(tapudHo-KBanupUKaMOHHAsS XapakTepucTuka mnpodeccun  IleHTPUPOBLIMK
ONTHYECKHUX JieTajiel 5-ro paspsana), PenepanbHoro 3akoHa ot 29.12.2012r. Ne 273
«0O6 obpazoBanuu B PO»; [Ipukaza Muno6paszosanus 1 Hayku PO ot 18.04.2013r.
Ne 292 «O6 yTBepJIeHMH TOpSAKAa OpPraHM3alMH U  OCYIIECTBIEHHS
00pa3oBaTeNbHOMN JEATENBHOCTH 0 OCHOBHBIM IIPOrpaMMaM MpohecCHOHANTBHOTO
00y4YeHHs)», METOAMYECKMMH pEKOMEHAAUMAMH [0 pa3paboTKe OCHOBHBIX
npodecCHOHANBHBIX ~ 06pa30BaTENbHBIX  NPOrpaMM M JOTONHUTEIbHBIX
NpO(pECCHOHANBHBIX MPOTPaMM C Y4E€TOM COOTBETCTBYIOUIUX MPO(heCcCHOHATBHBIX
cranaapTos (yTB. Muno6punayku Poccun 22.01.2015 N JIJI-1/058R).

[Ipu cocTaBienuu mporpamMMsel Ol yuTeHsl TpeGoBaHus paborogatens (AO
«JIOMO») (macemo Ne OH/86 — 7027 ot 14 nexabps 2016r.).

YpoBeHb  KBanMOHKalLMM, IOIy4YaeMblii [0 3aBEPIUEHHM OOYYCHWS:
LIeHTpUPOBILMK ONTUYECKUX AeTaleil 5-ro pa3psaa.

- HOPMaTUBHBIN CPOK 00yueHHs — 9 Hexenb

- hopma 00yyeHHs1 — OUHO-3a04YHAs
- BHI Tpo(ecCHOHaNBHON HesTensHOCTH — LleHTpupoBaHue meranei pa3aM4HBIX
ONTHYECKUX NPHUOOPOB, anmapaTypbl U CHCTEM BBICOKOM CIIOKHOCTH, aeTalieil
CIIOXHBIX KOH(QUIYpalHii, CO CMEIeHHBIM LIEHTPOM, THaMeTpoM cBbimte 50 1o 100
MM " 10 10 MM, KpyriieHue I1MH3 10 331aHHOTO JHAMETPA 110 5 KBAJIUTETY.

CooTHonleHHe TeopeTHdecKoro o0y4eHus: U PAaKTHKH OIpeenseTcs yueGHo-
NpPOrpaMMHON AOKyMEHTalued. YueOHas NpakTHKa MPOBOIMTCA B MAacTEPCKHX
Juues, IPOM3BOJACTBEHHAas MNpakTUKa opraHuzoBaHa Ha AO «JIOMO» B
COOTBETCTBHHM C Y4eOHBIM IIJIAHOM.

TpeGoBanus k pesynpTaTaM OOyuYeHMS: OCBOEHHME YUeOHBLIX JJIEMEHTOB, a
TaK)Xe yPOBEHb OCBOEHHUS COJEPIKATENBLHBIX 1aPAMETPOB e TeTBLHOCTH, YKa3aHHbIX
B NIPO(ECCHOHANBEHON XapaKTepUCTHKE, SBISIIOTCS OCHOBHBIMM KPHTEPUSIMU TIPH
OLICHKe KayecTBa MOArOTOBKH. OCBOeHHME KaXIOro sjeMeHTa y4eOHOro IUIaHa
3aKaHYMBACTCA MPOMEKYTOUHOW aTTecTanuedl B dopme nuddepeHIHpoBaHHOTO
3ayera.

Brinonuenue 3Tux TpeGoBaHUH, a TaKXKe y4eGHOTrO [1aHa U IIPOTPaMM CITYKHUT
OCHOBaHHWEM I BblIa4u 00y4YarolIMMcsi TOKyMeHTa (CBHIEeTenbcTBa) 06 ypoBHe
KBaTH(pUKALIMH.



IIpodeccruonanbHoe 00ydeHue 3aBepiuaeTcs HTOrOBOM arTecTamueil B Gopme
KBaTU(PHUKALHOHHOTO SK3aMeHa.

KBanupukanMoHHBIH 3K3aMeH IPOBOAHUTCS JIHLEEM [UIA  ONpee/eHHs
COOTBETCTBUS  IIOJyYEHHBIX 3HaHHWH, YMEHHHA W HABBIKOB IIpOrpamMme
NpO(ECcCHOHANBHOr0 OO0Y4eHHS W YCTAHOBJEHHA HAa OTOH OCHOBE JIHIIAM,
MPOMIEJUIMM TpO(eccHoHanpHOe 00ydyeHHe, KBaTUGHUKAaHOHHOTO paspsaa I10
npodeccun LIeHTPUPOBIIUK ONTHYECKUX JETaIEH.

KpanubuKauMOHHBIH  5K3aMeH BKIIOYaeT B  cebs  NpaKTHYECKYo
KBaIM(HMKALMOHHYI0 paboTy M TPOBEPKY TEOpeTHYECKHX 3HAHWH B Ipejesax
KBaTMGHUKALMOHHBIX TpeboBaHuil 1o mpodeccud L[eHTPUPOBIIMK ONTHYECKHUX
neranei. K mnpoBeneHHI0 KBaIH(UKALMOHHOTO 3K3aMeHa IPUBJIEKAIOTCH
npencrasurend AO «JIOMO».



OnucaHue TPyA0BbIX GYHKIMHA (PYHKIMOHAIbHAA KAapTa BU/A Npo¢ecCHOHANIbHOM AeATEe/IbHOCTH)
[{eHTpHpOBIIHKAa ONTHYECKUX JIeTallel 5-Tro paspsaa

Xapakmepucmuka pabom (6ud npogheccuonabHo deameibHoOCHU)

[leHTpupOoBaHHue JeTajiell pasiMYHBIX ONTHYECKMX MNPHOOPOB, anmapaTypbl W CHCTEM BBICOKOH CIIOXHOCTH, AETAleH CIIOXKHBIX
KOH(HUIypallHii, CO CMEIEHHBIM LIEHTPOM, AuaMeTpoM cBbiie 50 10 100 MM u 1o 10 MM, KpyTiieHHe JMH3 [0 3alaHHOTO AHaMeTpa 110 5

KBAJIUTETY.

Ipumepbl paGoT (NpakTHYECKHH ONBIT H3rOTOBJIEHHS)

Heo0XoAUMbIe 3HAHM A

LlenTpupoBanue chepruueckux U achepHUECKHX JTHH3 MHUKPOCKOIHH H
pa3IMYHBIX TOYHBIX ONTHYECKUX NPHUOOPOB, anmaparypbl H CHCTEM
BBICOKOH CJIOKHOCTH aJIMa3HBIMHU KpyTraMH Ha LIEHTPUPOBOYHBIX CTaHKaX
OT OJJHOM M JIBYX MOBEPXHOCTEH Pa3IMUYHBIMH CIIOCOOAMHU COBMELLEHHS
ocell ¢ NpHUMEHEHHWEeM aBTOKOJIMMALIMOHHOTO NpHOOpa aHaMeTpoM
ceeinie 10 o 50 MM ¢ gonmyctiaMoit rereHTpupoBKoit 10 0,005 Mmm

[lenTpupoBanue JeTalieil CI0KHBIX KOHQHUrYypaluii ¢ pacuuidoBaHHeM
U TIOJIMPOBAaHUEM OTBEpPCTHH U (pe3epOBaHMEM pa3jIMYHBIX CKOCOB H
KaHaBOK, a TaKke JMH3 auamerpoM cBbiie 100 MM, acdepuueckux
feTanei 1o HHAMKATOP, JeTajedl CO CMEIIeHHbIM [IEHTPOM 101 prOop
U JUIMHHO(OKYCHBIX JIMH3 C OTHOLIEHWEM (OKYCHOTO PacCTOAHMSA K
muametpy cBbiiie 10 ¢ gonycrumoit fereHTpupoBkoi 10 0,04 mm.

[lenTpupoBanue aetaneit nuamerpoM cBeiie 50 10 100 MM 1 10 10 MM C
JOTTyCTMMOM ielieHTpHpoBKo# 10 0,02 Mm.

Kpyrienue n1MH3 10 3ajaHHOIO JUaMeTpa 10 S5 KBAJIMTETY.

- YCTPOMCTBO, KWHEMAaTHYeCKHE CXeMbl, MPaBH/a H CIOCOOLI
IIPOBEPKH HA TOYHOCTH LIEHTPUPOBOYHBIX CTAHKOB pa3jIM4HBIX
THIIOB U MOJIEJIEH;

- METOJIbl BOCCTAHOBJIEHMS, JIOBOAKY MU YCTAHOBKY aJIMa3HbIX
LT (hOBATIBHBIX HMHCTPYMEHTOB, TIPUMEHSIEMbIX npu
LEHTPUPOBAHHUH;

- pacyer yria roBopoTa CyInropra IpH (hpe3epoBaHuH JAeTanei
T1OJ1 3aJIaHHBIN YIOJI;

- [MpaBWa HAaCTPOWKM M  PpEryjJMpoBaHds  CJI0XHOIO
KOHTPOJILHO-H3MEPHUTEIIBHOTO HHCTPYMEHTa H NpUOOpOB;

- BbIOOp OCHOBHBIX MapaMeTpPOB pEXHMa KpYIJICHHS B
3aBUCHMOCTH OT 3€PHHUCTOCTH MHCTPYMEHTa M YHCTOTHI
00paboTku aeTaiu;

- HaHECEHME CJIOKHBIX KOHCTPYKTHBHBIX (pacok (pacOHHBIMHU
anMa3sHbIMH  LIUIMGOBAIBHBIMM  KpPyraMH Ha  CIEIHaJIbHO
HACTPOEHHBIX CTAHKaX OJHOBPEMEHHO C KPYIJIEHHEM, a TAKKe
C TepecTaHOBKOH JeTaneil MM CMEHOM ajaMa3HoOro Kpyra, ¢
BbIJIEp)KUBAHUEM 33JIaHHBIX Pa3MepOB CBETOBOrO JAMamerpa U
10caIOYHBIX MECT 10 5 - 13 KBaJIMTETaM.




YYEBHBIH NJIAH
npo¢pecCHOHaNBHOro 06y4YeHHs Mo MporpaMMe NOoBbIIIeHUs] KBaTUpUKALUH

pabouMx U CayXKaulyx no npodeccuu
OKIIP 19531 lleHTpHpOBIIHK ONTHYECKHX AeTaJjei (5 pa3psd)

Kon HaumeHoBaHHe LIHKIIOB, Y4eGHBIX IpomexyTo yac B Helelll Beero
3/1eMeHTa JAHCLHIJIHH, IPAKTHK YHBIi 7 2 o0si3aTebHAS
KOHTPO/1b Heaellb HeaenH yqeﬁnaﬂ
HATPY3KAa
T0 Teopemuueckoe 0byuenue
Y TexHomorus EHTPHPOBAHUS JeTaleit J3 6 - 42
CJIOJKHBIX KOH(UTYpaIHii
11 Ipakmuxu
YII VYuebHas npakTuka 13 20 - 140
[I1 [Tpon3BocTBEHHAS ITpaKTHKA 13 - 20 40
HA Hrorosas atrecraius KD - - B
Bceero | 182 40 226




PABOYAS ITIPOI'PAMMA YYEBHOM JUCHUIJIUHBI
«TexHOI0rHs NEHTPHPOBAHMA AeTallel CJI0XKHBIX KOHGUTYypauuii»

COIEPXXAHUE

1. [TACITIOPT PABOYEM ITPOI'PAMMBI YUEBHOU JUCLIUITJIMHBI
2. COIEP)XAHHME YYEBHOW AUCLIUITIMHBI

3. YCJIOBUS PEAJTIMU3ALIMA ITPOTPAMMBI YUEBHOU JIMCLIUTIJIMHBI

1. MACIIOPT PABOYEM NPOI'PAMMBI YYEBHOM JTUCIIATIIAHBI

1.1. Obman xapaKTepHCTHKA

PaGouast mporpamMma y4eOHOHW AMCHMIUIMHBI OCHOBHO# TpOTpaMMBI TMPOdecCHOHATHLHOTO
o0y4eHHst — NpOrpaMMbl MOBBIIEHHS KBaTubuKanuuun pabouux u cayxanmx mo mpodeccun OKITP
19531 LleHTpHpOBIIMK ONTHYECKMX JeTanedl pazpaboraHa Ha ocHoBe EauHoro tapudHo-
KBaTH(UKAIIMOHHOTO CrpaBovyHMKa pabdor u mpodeccuit pabounx, Bemyck 71, Pasmgen "Ontuko-
MeXaHU4ecKoe Mpou3BoAcTBO", LleHTpUpOBIINK ONTHYECKUX AeTanel 5-ro pa3psaa.

1.2. leab u nu1aHHupyeMbie Pe3yJabTaThl 0CBOCHUS THCIHILTHHBI:

C nmenpro  cooTBeTcTBHS TpebOBaHMAM  TapU(pHO-KBAIM(HUKALMOHHBIX  XapaKTEPHCTHK,
npeabsaBiasieMblX K LleHTpHpOBIIMKY ONTHYeCKHX JeTanei S5-ro paspsaa, oOydaroIMiCs B Xoje
OCBOEHHMS NPOTrpaMMbl Y4eOHOH AMCIUTUIMHBI JOJDKEH:

VmMmern:

- BBIMIOJIHATE LIEHTPHPOBAHHKE JeTaleH pa3IMUHbIX ONTHUYECKHX MPHOOPOB, almapaTypsl H CHCTEM
BBICOKOI CIIOXHOCTH, JieTalei CI0KHBIX KOHDUTYpAIlHif, CO CMEIEHHBIM IIEHTPOM, THAMETPOM CBEIILE
50 mo 100 MM u o 10 MM, KpyriaeHue JTHH3 10 3aJaHHOTO AUaMeTpa 110 5 KBaJIUTETY.
3HaTh:

- YCTpOHCTBO, KHHEMATHYeCKHe CXEMBI, IIpaBMIa M CIOCOOBI IPOBEPKHM HA TOYHOCTH
I_IEHTpPIpOBO"IHBIX CTaAaHKOB pa?.JIH‘IHBIX THIIOB H MOJIIEJICH,

- MeTO/bl BOCCTAHOBJIEHHS, JOBOJAKY M YCTAHOBKY aJIMa3HbIX HLTH(OBAIBHBIX HHCTPYMEHTOB,
IpUMEHSEeMBIX TIPH EHTPHPOBAHHH;

- pacyeT yrjia NoBOpoTa CynmnopTa npu ¢pe3epoBaHuu AeTaieil Mo 3aAaHHEIH yroi;

- IpPABHJIa HACTPOMKH H PErYJIMPOBAHUS CII0KHOTO KOHTPOJIBHO-U3MEPHTENLHOTO HHCTPYMEHTA U
npubopoB;

- BBIOOP OCHOBHBIX [TapaMETPOB PEXHMA KPYTJIEHHS B 3aBUCHMOCTH OT 3€PHUCTOCTH HHCTPYMEHTA
1 YHCTOTHI 00pabOTKU AeTany;

- HaHeCeHHe CJIOKHBIX KOHCTPYKTHUBHBIX (DacoK (DaCOHHBEIMH aJIMa3HBIMH ILTH(POBAILHBIMH
KpyramMmM Ha CHEUMaJIbHO HACTPOEHHBIX CTAHKAX OJHOBPEMEHHO C KpYIJIeHHeM, a TakKke ¢
NepecTaHOBKOH JeTaneil MM CMEHOH alMa3HOro Kpyra, ¢ BBUIEP)KMBAHMEM 3aJaHHBIX Pa3MepOB
CBETOBOI'0 JAMaMETPa U MOCaJTOYHBIX MECT 110 5 - 13 KBanuTETaM.

1.3. Kotn4yecTBO YacoB HA OCBOEHHE NPOrPAMMBI Y4eOHOM IHCIHIIIMHBI:
Bcero — 42 yaca, B TOM YHCJIE:
IpaKTHYECKUX 3aHATHH — 4 yJaca,
npoMeXxyTouHas arrecranus (B hopme nuddepeHnupoBanHoro 3ayera) — 1 yac.



2. COAEP)XAHUE YUYEFHOHM JTUCIUITJINHBI

Ne O0bem
Coaep:xanne y4edHOro MaTepHa/ia, NPAKTHIECKHE 3AHATHSA
YpoKa 9acoB
1-2 | Tuner onTHyeckux neraned. Mx ¢yHkuuu B onruyeckoM npubope. Biusinue 2
KauecTBa U3roTOBIIEHUS aeTaned Ha paboty nmpubopa
3-4 | CTpyKTypa TEXHOJIOTHYECKOr0 MPOLIECCa H3rOTOBIEHHS ONTHIECKOMN IETAIN 2
5-6 | YepTexu onTHyecKux getaiei. JIOMyCKH Ha H3rOTOBJIEHHE ONTHYECKOH JeTaln 2
7-8 | IlokazaTenu KadecTBa ONTHYECKOM JeTAIH .
9-10 | OnTnueckne MaTepHasIbl 2
11-12 | IToka3aTeau KayecTBa ONTHYECKHX MATEPHUAIIOB 2
13-14 | ObpabatsIBaronie Marepruaisl 2
15-16 | BecniomoraTtenbHbIe MaTepPHAIEI 2
17-18 | Texnomornyeckne 0coOEHHOCTH 00pabOTKH pa3IHYHBIX ONTHYECKHX MATEPHAIIOB 2
19-20 | CiocoObl IeHTPUPOBAHHE ONTHYECKHX JETANCH 2
21-22 | daceTHpoBaHHE ONTHYECKHX JETaTeR 2
23-24 | Tunsl, MAapKHPOBKA [IEHTPHPOBOYHEIX CTAHKOB. 2
23 [IpuHIMn paboTe! HEHTPHPOBOYHOTO CTAHKA. 1
26-27 | IIpaBuna 1 criocoObl IPOBEPKH Ha TOYHOCTE EHTPHPOBOYHEIX CTAHKOB Pa3IHYHbIX 2
THIIOB H MOJie/IeH
28-29 | KunemaTnyeckas cxeMa IEHTPHPOBOYHOrO CTAaHKa C YCTaHOBKOM JIMH3 B 2
CaMOLICHTPHUPYIOLEM ITaTPOHE.
30-31 | Obuire cBeICHHs U3 METPOJIOTHH 2
32-33 | Cucrema nonmyckoB u nocafok. KBajauTeTsl, mapamMeTphl MEPOXOBATOCTH U KIACCHI 2
YUCTOTHI 00pabOTKH.
34-35 | MacTpyMeHTBI M PHOOPHI JUIsE KOHTPOJIsE KayecTBa 00pabOTKH ONITHYECKUX JeTaneii 2
36-37 | Beibop cpeacTB n3MepeHwust 2
38-39 | IlpakTHueckoe 3anaTHe Nel «YTeHHe yepTeKa ONTHYECKOH JETATIH) 2
40-41 | IpakTHueckoe 3ansTHe No2 «PacyeT yria 3akaTus Ul ONITHYECKON JeTaTH» 2
42 JnddepeHunpoBaHHbIH 3a4eT 1
BCEI'O 42

3. YCJI0OBUSI PEAJIM3ALIMUA TPOT'PAMMBI YUYEEHON JUCHHUIJIMHBI

3.1. Jlas peaausanud OpPOrpaMMbl  y4eOHOH JHCHMIUIMHBI IPEIyCMOTPEHBI CJIeIyIOIIHe
cnenuajgbHble IoMelleHHsi: kaOuHeT oO0OpyZOBaHHS M TEXHOJOIHH ONTHYECKHX JeTalleii;
LECHTPHPOBOYHAS MacTepCKas.

O6opynoBanne yqeGHoro kabunera u padounx mecr kKabuHera:

- KOMILIEKT y4eOHO-METOAHYECKOM JOKYMEHTAI[HH

- HarJsIHbIe 10co0us;

- KOMILIEKTbl HHCTPYMEHTOB JUISl H3MEPEHHS JTHHEHHBIX pa3sMepOB H KOHTPOJIS YITIOBBIX Pa3MepOB.
Texnnyeckune cpeacrBa odyueHus:

KOMIIBIOTEP, MYJIbTHMEAUHHBIN IIPOEKTOP € 3KPAHOM.

ObopynoBaHne MacTepcKoii:

CTaHOK ao0BoAouHEIH J[-150

CTaHOK LEeHTpHpoBoYHbIil [[ICMS50M

cTaHoK 1eHTpupoBo4uHblii L[CIT1-100

3.2. Undopmanmonnoe obecrevyenne o0yueHus
3.2.1. OcHOBHBIE HCTOYHHKHU




lapermux B.JI. 9YMK cetepas: IIpon3BOACTBO ONTHYECKHX JeTasnel v y3/10B. — M.: Akagemusl,
2016.

3.2.2. JIonoJIHUTENbHBIE HCTOUHHKH

Edpemon A.A., Canbrukos 10.B. M3rotosnenue H KOHTPOIb ONTHYECKHX JeTalel. - M.:
Bricmras mxosna, 1983.

Kupunnosckuii B.K. Ontiyeckue n3mepenus (5 yacreit). - CII6.: CIIT'Y UTMO, 2006.

Cymum A.B. TIpou3BoacTBO onTHYECKHX AeTaneif. - M.: Beicmas mikosa, 1983.

CmupnoBsl B.A. O6paGoTka ontuyeckoro crekia. - M.: Mamunoctpoenue, 1980.

EdpemoB A.A., Canbrkos 10.B. M3rotosnenue # KOHTPOIb ONTUYECKHX JeTaelt /Y yeOHoe
noco6ue s CITTY (http://telescopl.ucoz.ru/index/0-4)

Kysuenos C.M. Oxaros M.A. CripaBounuk TexHonora-ontuka (http:/telescopl.ucoz.ru/index/

0-4)
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PABOYASI TIPOTPAMMA YYEBHOMH IPAKTHKH JJI51 BBITIOJIHEHHW 51
BUJA IPO®ECCUOHAJBHOU JEATEJBHOCTH

IlenTpHpoBanue neTajiel pa3IMYHbIX ONTHYECKHX NPHGOPOB, aNNAPaTypPhI H
CHCTEM BBLICOKOH CJIOJKHOCTH, JeTaJlel CJI0KHBIX KOH(Hrypauuii, co cMeleHHbIM
ueHTpoMm, AHaMeTpom cBbite 50 7o 100 mm u 10 10 MM, KpyrJjieHHe JHH3 10
3aIaHHOIO0 JHAMETPA MO 5 KBAJIUTETY.

COJIEP’)KAHUE

1. TIACIIOPT PABOYEM ITPOT' PAMMbI YUYEBHOM TTPAKTUKU

2. COAEP)XAHUE YUYEBHOM ITPAKTUKU

3. YCJIOBVISI PEAJIM3ALIMA ITPOI PAMMBI YUYEBHOM ITPAKTUKU

1. MTACIIOPT NPOT'PAMMBbI YYEFHOM INIPAKTHKH

1.1. Obman xapakTepHcTHKA

Pabouas nporpamma yueOHO# NPaKTHKH OCHOBHOH IIPOrpaMMBI IIPO(ECCHOHAIBHOTO 00yYeH s —
MPOrpamMMbl MOBBINIEHHS KBanM(puKamuu paboumx u ciayxanmx mo npodeccun OKIIP 19531
[{eHTpHPOBIIMK ONTHYECKHX JieTaliell pa3paboTaHa Ha ocHOBE EAMHOro TapudHOo-KBaTHOHKALHOHHOTO
crnpaBoYHHKa paboT W mnpodeccuii paboumx, Bemyck 71, Pasmen "OnrtHko-MexaHHYECKOE
NPOU3BOACTBO", [[eHTPUPOBIIKMK ONTHYECKHX JeTaleil 5-ro paspsia W mpeanosiaraet GopMHPOBAHHE
CIIOCOOHOCTH BBINOJIHATH BH/I TPO(ECCHOHANBHOMN JeATeNBbHOCTH [Jenmpuposanue demaneti paznuiHbIx
ONMUYecKUx npubopoe, annapamyper u CUCMEM GbICOKOU CLONCHOCMUY, Oemaneil CAOICHbIX
KoHghueypayuil, co cmewjennsiM yenmpom, ouamempom ceéviue 50 0o 100 mm u 0o 10 mm, Kpyenenue
NUH3 00 3a0aHHO20 Ouamempa no 5 Keaiumemy.

1.2, Ilesn 1 3312490 NPOrPaMMBbI Y4eOHOI NPAKTHKH

C  Uenbl0  COOTBETCTBHS  TpeGOBaHMAM — TapH(PHO-KBATH(PUKAUMOHHBIX  XapaKTEPHUCTHK,
npeabsiBiseMblX K LIeHTpHpOBIIMKY ONMTHYECKHX Jerasieil 5-ro paspsga, oOywarommiics B Xoje
OCBOEHH: [IPOrpaMMBI y9eOHOH IIPaKTHKH 0JIKEH:

Hmerh npakTHYeCKHil ONBIT BHINOJIHEHHS CJIEIYIOMHUX padoT:

LlentpupoBanue chpepuueCKHX JIMH3 MHKPOCKOIHHU U Pa3IHYHBIX TOYHBIX ONITHYECKHX MIPUGOPOB,
annaparypbl 1 CHCTEM BBICOKOH CJIOKHOCTH ajMa3HbIMH KpyraMH Ha IEHTPHPOBOUYHBIX CTaHKAaX OT
OZHOH M [BYX IIOBEPXHOCTEH pa3IHYHBIMH CIOCOOAMH COBMEILEHHA OCe ¢ NpPUMEHEHHEM
aBTOKOJUTHMALHOHHOTO Npubopa quaMeTpoM cbinre 10 10 50 MM ¢ I0IyCTHMOI JEIEHTPUPOBKOM 10
0,005 mm

Hentpuposanue neraneil auamerpom cebimme 50 mo 100 MM u mo 10 MM ¢ JgomycTuMOit
neneHTpupoBkoit 10 0,02 MM,

Kpyriienue auH3 10 3aJaHHOrO HAMETpa 110 5 KBATHTETY.

Ymern:

- BBITNIOJIHATH ICHTPUPOBAHHE JICTAICH Pa3IMYHBIX ONTHYECKHX MPHOOPOB, annaparypsl U CHCTEM
BBICOKOH CIIO)KHOCTH, I€TANCH CIIOMKHBIX KOH(QUIYpALHKii, CO CMELIEHHBIM [IEHTPOM, AHaAMETPOM CBEIIIE
50 1o 100 MM 1 j10 10 MM, KpYTJICHHE JIMH3 [0 3alaHHOTO AHAMETpa 110 5 KBAJIHTETY.
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1.3. Ko/1M4ecTBO YacOB HA 0CBOEHHE NPOrpaMMbl y4eOHOH NPaKTHKH:

BCEro —

140 gacoB, B TOM 4HCJIE:

npoMexytouHas arrecrauus (B popme nuddepeHnHpoBaHHOTO 3a4eTa) — S JacoB.

2. CONEPKAHUE YUEBHOM NPAKTUKH

Ne Ob6bem
Buael pador
YPOKa 4acoB
1-2 | LleaTpupoBanue cdepUuecKUX IHH3 MHKPOCKONMMM aJIMa3sHbIMH KpyraMH Ha 10
IIEHTPUPOBOYHBIX CTaHKaX OT OJHON IOBEPXHOCTH pPa3sIHYHBIMH CIIOCOOAMHU
COBMEILIEHHA OCeH ¢ IPUMEHEHHEM aBTOKOJUTMMAIIMOHHOTO npubopa auamerpom 50
MM C JIONIYCTHMOI aenenTpuposkoii 1o 0,005 mm
3-4 | llenTpupoBanue chepHYecKHX JIMH3 MHKDOCKONHHM aiMasHbIMH Kpyramu Ha 10
IIEHTPUPOBOYHBIX CTAHKaX OT OJHOH IOBEPXHOCTH pa3IMYHBIMH Croco0amu
COBMEILEHHS OCell ¢ IPUMEHEHHEM aBTOKOJUIMMalMOHHOro pubopa auamerpom 10
MM C JIOYCTUMOI JienleHTpupoBKo# 10 0,005 MM
5-6 | llentpupoBanue chepuuecKHX JIMH3 MHKPOCKOIMH pa3JMYHBIMH  CIOCODAMH 10
COBMEIIEHHS Ocell ¢ TMpUMeHeHHeM aBTOKOJUIMMAIIMOHHOrO NMpHOOpa JHaMeTpoM
ceeime 10 go 50 MM ¢ gomyctuMoii aeneHTpuporkoit 10 0,005 MM
7-8 | IlenTpupoBanue chepHIecKuX JIMH3 OT ABYX MOBEPXHOCTEH Pa3IHYHBIMHU CIIOCOOAMHU 10
COBMEIIECHHA OCEH ¢ IPUMEHEHHEM aBTOKOTHMAIMOHHOT0 IIpubopa quameTpoM 10
MM C JONyCcTHMOM aerieHTpupoBKoi 1o 0,005 mm
9-10 | LlerTpupoBaHHe chepHUECKHX JIMH3 OT JBYX ITOBEPXHOCTEH Pa3THUHBIMH CIOCOOAMH 10
COBMEILIEHHUS Oceli ¢ TPUMMEHEHHEM aBTOKOJUTHMAIIMOHHOTO npubopa auamerpom S0
MM ¢ JONyCTUMO#M aeneHTpupoBkoi 1o 0,005 MM
11-12 | llenTpupoBaHie TOYHBIX ONTHYECKHUX NMPHOOPOB, alapaTypbl U CHCTEM BBICOKOH 10
CJIOKHOCTH aJMa3HbIMH KpyramMH Ha IIEHTPHPOBOYHBIX CTaHKaxX OT OJHOM H IBYX
MOBEPXHOCTEH pa3NMYHBIMH CIOCOOAaMH COBMEIUEHHS OCeH € TNpPUMEHEHHEM
aBTOKOJUIMMaLMOHHOro mpubopa auamerpom cBbimie 10 10 50 MM ¢ gomycTHMOi
nenerTpupoBkoit 10 0,005 MM
13-14 | LlenTpHpOBaHHE CHUCTEM BBICOKOH CIIOKHOCTM  aiMasHbIMH KpyramMmu Ha 10
IIEHTPHPOBOYHBIX CTAHKAX OT OJHOM H JBYX MOBEPXHOCTEH Pa3IMUHBIMHU CIIOCO0aMU
COBMeIIEHHS OcCell ¢ NMpMMEHEHHEeM aBTOKOJUTMMAILMOHHOTrO mpubopa AMaMeTpoM
carite 10 1o 50 MM ¢ monycTuMoit nenentTpupoBkoit 1o 0,005 MM
15-16 | LlenTpupoBaHHe anmapaTypbl H CHCTEM BBICOKOH CJIOMKHOCTH aJIMa3HBIMH KpyraMu 10
Ha LEHTPUPOBOYHBIX CTaHKaX OT OJHOH M JBYX IOBEPXHOCTEH pasIHYHBEIMH
croco0aMHu COBMEIIEHHS Ocedl ¢ TMPUMEHEHHEM aBTOKOJUIMMAIMOHHOTO NpHbOopa
mauameTpoM cebire 10 mo 50 MM ¢ momyctumoit neneHTpupoBkoii 10 0,005 MM
17-18 | llentpupoBanue JeTaneil CIOXKHBIX KOH(QHrypauuit ¢ pacmaMpoBaHHEM H 10
HOJMPOBAHMEM OTBEPCTH U (hpe3epoBaHHEM Pa3JIHUHBIX CKOCOB M KAHABOK
19-20 | LlenTprpoBaHKe JIHH3 AHaMeTpoM cBbime 100 MM 10
21-22 | LlenTpupoBanue MJIHHHO(DOKYCHBIX JIMH3 C OTHOIIEHHEM (POKYCHOIO pacCTOSHMS K 10
muaMetpy cebiie 10 ¢ nonyctuMoii nenenTpupoBkoii 10 0,04 mm.
23 LleHTpHpOBaHHE JeTaIeH CO CMELICHHBIM LIEHTPOM 1101 IpHOOP 5
24-25 | lleaTpupoBanue aetaneit nuamerpoM cebime 50 1o 100 MM 1 1o 10 MM ¢ gomycTumoii 10
nereHTpuporkoii 1o 0,02 mm.
26-27 | KpyrieHue 1HH3 10 3aJaHHOTO IMaMeTpa 110 5 KBaJIUTETY. 10
28 JInddepenunpoBaHHbIi 3a4eT 5
BCEI'O 140
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3. YCJOBHS PEAJIU3ALIMA ITIPOT'PAMMBI YYEFHOU ITPAKTUKHA

3.1. Jlan  peanmsauuMH mporpamMmbl  y4e0HOIi NPAKTHKH NpPEIYCMOTPEHBI  CJEAYIONIHE
CrenHAJIbHbIE MOMEIEHH ! [IECHTPHPOBOYHAS MACTEPCKasL

ObopyaoBaHHEe MacTePCKOIL:
CTAaHOK JIOBOIOUHEIN JI-150

CTaHOK LEHTPHUPOBOUHBIH [[CMS50M
CTaHoK eHTprporouHslii [[CII-100

3.2. UndopmaunonHoe obecneyenne o6yaenus
3.2.1. OCHOBHBIE HCTOYHHKH

[apenuk B.JI. 9YMK cetepas: I[Ipou3BoACTBO ONTHYECKHX AeTaNeH U Y3JI0B. — M.: AKageMus,
2016.

3.2.2. JIoNOJIHUTEIbHBIE HCTOUHUKH

Edpemos A.A., CanpnukoB FO.B. M3roToBieHie 1 KOHTPOIIb ONTHYECKHUX JACTANEH, - M.:
Bricias mxona, 1983.

Kupunnnosckuii B.K. Onruueckue usmepenns (5 gacreit). - CI16.: CITT'Y UTMO, 2006.

Cymum A.B. TlpousBoacTBo ontH4eckux jeraineil. - M.: Beicimas mxona, 1983.

CmuproBsl B.A. O6paboTka ontuyeckoro crekia. - M.: Mammroctpoenne, 1980.

Edpemon A.A., Canpankos F0.B. M3roToBiieHne H KOHTPOJIb ONTHYECKHX JIeTaneil /YaeGHoe
nocobue juis CIITY (http:/telescopl.ucoz.ru/index/0-4)

Kysuenos C.M. OkaroB M.A. CnpaBouyHuk TexHojora-ontuka (http:/telescopl.ucoz.ru/index/

0-4)
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PABOYAS ITIPOT'PAMMA ITPOU3BOJACTBEHHOMN NPAKTHUKH JJIs1
BBITMTOJTHEHUS BUJIA TPOPECCHOHAJIBHOM JTESATEJIBHOCTHU
IlenTpnpoBaHue AeTajeil pa3HYHbIX ONTHYECKHX NPHOOPOB, anNNapaTyphl H
CHCTEM BBICOKOH CJIOKHOCTH, JeTaJIeH CJI0KHBIX KOH(HIypalHii, CO CMELEHHBIM
neHTpoM, 1namMeTpoM cBbiie 50 10 100 mm u g0 10 MM, KpyrjieHHe JHH3 10
32JIaHHOTO0 JHAMETPA MO0 S KBAJIHUTETY.

COIEP>)XAHHME

1. [IACITIOPT PABOYE} ITPOI'PAMMBI I[TPOM3BOJICTBEHHO!
[TPAKTHUKH

2. COOEPXXAHHE [TPOU3BOJICTBEHHO! ITPAKTUKU

3. YCJIOBUS PEAJTTU3ALIMU ITPOI' PAMMEI [TPOU3BOJICTBEHHOU
[TPAKTUKH

1. MACIIOPT PABOYEI ITIPOr'PAMMBI ITPOU3BOJICTBEHHOM
IMPAKTHUKH

1.1. O6masi XxapaKTepHCTHKA

PaGouast TporpaMMma IpOU3BOACTBEHHOH NMPAKTHKH OCHOBHOH MPOrpaMMbl NPOQeccHOHAIBLHOTO
06yYeHHs — IPOrpPaMMBI TIOBBIIIEH s KBaTM(uKaryy pabounx 1 ciyxkamux o npodeccun OKIIP 19531
LIeHTpUPOBIIMK ONTHYECKHMX AeTaseil pa3paboTana Ha ocHOBe EquHOro TaprgHo-KBaInpHKaHoHHOro
crpaBounuka pabor u mpodeccuit paboumx, Bemyck 71, Pasgen "Onriko-MeXaHHYeCKoe
npon3BozcTBO", LIeHTPHPOBIIMK ONTHYECKHX JAeTanel 5-ro paspsia M mpeanonaraetT GopMHPOBAHHE
CII0COGHOCTH BBIIOJHATE BHJ Ipo(ecCHOHANIBLHOMN esSTeNbHOCTH [Jenmpuposanue demaneu pasnuitbLx
onmuyeckux npubopos, annapamypel U CuUcmem GblCOKOU CIONCHOCMU, Oemaneli  CIONICHbIX
KOH@U2ypayuii, co cMeujeHHbIM yeHmpom, ouamempom ceviuie 50 00 100 mm u 00 10 mm, kpyenenue nuns
00 3a0anH020 ouamempad no 5 Kéaiumemy.

1.2. Llesau H 331241 POrpaMMbI MPOH3BOACTBEHHOI MPAKTHKH

C wmempl0 COOTBETCTBHS  TpeOOBaHMSAM  TapU(pHO-KBATH(GUKAIMOHHBIX  XapaKTEPHCTHK,
peIbABISeMBIX K L|eHTpHPOBIIHKY ONTHYECKHX AeTaneii 5-ro paspsaaa, 00y4arolnics B X01e OCBOCHHS
IPOTrpaMMBbI IPOM3BOACTBEHHOM PAKTHKH JIOJDKEH:

HMeTh NpaKTHYECKHIl ONBIT BBIMOJTHEHHS CJ1e1y0mMUX padoT:

L{enTpupoBaHue acepuUecKrX JTHH3 MUKPOCKOIIHH H Pa3THYHBIX TOYHBIX ONTHYECKHX MPHOOPOB,
annapaTypsl U CHCTEM BBICOKOH CIOXKHOCTH aJIMa3HbIMH KpyraMH Ha LIEHTPUPOBOYHBIX CTaHKaX OT
OIHOI M JBYX [IOBEPXHOCTEH pa3IMYHBIMH CHOCO0AMM COBMEIEHHS OCeil ¢ NpPHMEHEHHEM
aBTOKOJIJIMMAIIMOHHOr0 mpubopa auamerpoM cebie 10 10 50 MM ¢ JomycTHMOH JIE€UEHTPUPOBKOH /10
0,005 mm

IlenTpupoBaHHe JeTaledl CIOXKHBIX KOHQMrypauud ¢ pacuuindoBaHMeM H IMOJTHPOBAHHEM
OTBepCTHil U (pe3epoBaHHEM Pa3THYHBIX CKOCOB M KaHABOK, @ TAK)KE JIMH3 AHameTpoM cabie 100 M,
acepuueckux meTanedl IOX HHIMKATOp, J€Taled CO CMEIIEHHBIM LEHTPOM MOX mpudop u
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JTHHHO(OKYCHEIX JIMH3 C OTHOIIEHHeM (POKYCHOTO paccTOSHHA K AuameTpy cBbime 10 ¢ gomycTumoit
neueHTpupoBKoi 10 0,04 MM,

1.3. Kosim4ecTBO 4acoB Ha 0CBOEHHE NPOrPaMMBbI MPOH3BOACTBEHHON NPAKTHKH:

Bcero — 40 yacor, B TOM UHCIIE;
IpoMeXyTOUHas arrecTanus (B popMe nuddepeHLHpoBaHHOrO 3a4yeTa) — 4 yaca.

3. COJIEPXXAHUE ITPOU3BOJACTBEHHOMN NPAKTUKH

Ne Buasi pador Obbem
n/n 4acoB
1-2 | Lenrpuposanue achepHyecKuX JTHH3 MUKPOCKOIIHH Ha IIEHTPUPOBOYHBIX CTAHKAX OT OJHON 8
M JIByX IIOBEPXHOCTEH pa3IM4YHBIMH CIOCO0aMHM COBMEIIEHHA OCEH ¢ IPHMEHECHHEM
aBTOKOJUIMMALMOHHOrO mnpHOopa auaMerpoM cBbime 10 go 50 MM ¢ gomycTHMOit
nZeueHTpupokoit 1o 0,005 mm
3 | llenTpupoBaHue pa3lTUYHBIX TOYHBIX ONTHYECKHX NPHOOPOB alMasHBIMH KpyraMH Ha -
LIEHTPUPOBOYHBIX CTaHKaX OT OJHOH M JIBYX ITOBEPXHOCTEH pa3IMYHBIMH CIIOcOOaMu
COBMEILIEHHS OCEH ¢ IPHMEHEHHEM aBTOKOJUIMMALMOHHOr0 Ipubopa aquaMerpoM cebimie 10
10 50 MM ¢ nonycTUMOH aeueHTpupoBkoi a0 0,005 MM
4 | llenTpupoBanue anmnapaTypsl aIMa3HBIMH KPyraMd Ha IIEHTPHPOBOYHBIX CTAHKaX OT OIHOM -
H JIBYX TOBEPXHOCTCH pa3sIHYHBIMH CIOCOOaMH COBMEIIEHHS OCeH C IpHMEeHEeHHEeM
ABTOKOJUIMMAIMOHHOro Ipubopa auamerpoM cBeime 10 mo 50 MM ¢ gomycTHMOI
aeneHTpupoBkoi 10 0,005 MM
5 | LleHTpHpOBaHHE CHCTEM BBICOKOH CI0KHOCTH aIMa3HBIMH KPYraMH Ha IIEHTPHPOBOYHBIX 4
CTaHKax OT OJHOM M JBYX IOBEPXHOCTEH pa3IMYHBIMHM croco0aMH COBMEIIEHHS OCeH C
MPUMEHCHHEM aABTOKOJIMMAllMOHHOrO0 mnpubopa aumamerpoMm cBeime 10 mo 50 mMm ¢
Jonyctumoi aenentpupoBkoi 1o 0,005 mm
6-7 | LlentpupoBanue acheprdecKnX JeTaIEH 110/ HHANKATOP 8
8 | HaHecenune c10HBIX KOHCTPYKTUBHBIX (hacok (haCOHHBIMH aIMa3HBIMHU IUTH()OBATLHEIME -
KPYr'dMH Ha CIIELIHAIBLHO HACTPOCHHEIX CTAHKAX OJHOBPEMEHHO C KPYTIICHHEM
9 | Hanecenne ClOXHBIX KOHCTPYKTHBHBIX (DacOK (h)aCOHHBIMH aJIMa3HBIMU IUTH(OBAILHEIMU -
Kpyramy Ha CHelHaJIbHO HAaCTPOCHHBIX CTAaHKaX ¢ IIEPECTAHOBKOH JeTalled WIH CMEHOMH
aJIMa3HOr0 Kpyra, ¢ BBIICP)KHBAHHEM 3a/laHHEIX pasMepOB CBETOBOrO JHaMeTpa H
[I0CAOYHBIX MECT 110 5 - 13 KkBajiuTEeTaM.
10 | inddpepenuupoBanubiii 3a4et 4
Bceero 40

3. YCJIOBUSI PEAJIU3ALIMYA TIPOTPAMMBI [TIPOU3BOJACTBEHHOM

INPAKTUKH

3.1. TpeboBanusi K MHHUMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecredeHHI0
OGopyxosanue:

cTaHok J0BoA0YHBIH JI-150

CTaHOK LeHTpupoBouHbIi [ICMS0M

cranok neHtpupoBodHbii [[CI1-100

3.2. UndopmannonHoe obecneyenue ooyueHus

3.2.1. OcHOBHBIE HCTOYHUKH

Ilapenuk B.JI. DYMK cereBas: [Ipon3BoACTBO ONTHYECKHUX JeTallel H y310B. — M.: Akanemus,

2016.

3.2.2. JIonoJIHHTENBHBIE HCTOYHUKH

15




Edpemor A.A., CansHukor FO.B. M3roToBneHue U KOHTPOJIb ONTHYECKUX JeTalei. - M.:
Bricmiasg mxona, 1983.

Kupumnoeckuii B.K. Ontuueckune uamepenus (5 yacreit). - CI16.: CII T'Y HTMO, 2006.

Cymum A.B. Tlpon3BojcTBo onTHYeckuX aetaneii. - M.: Beicias mkona, 1983.

Cmupsorsl B.A. O6paboTka ontuyeckoro crekna. - M.: Mammnocrpoenue, 1980.

Edpemor A.A., Canpaukos KO.B. HM3roroslieHHe H KOHTPOJIb ONTHYECKHX JieTallel /YuebHoe
nocobue qnsa CIITY (http://telescopl.ucoz.ru/index/0-4)

Kysuenos C.M. OkatoB M.A. CripaBouynuk TexHosnora-ontuka (http:/telescopl.ucoz.ru/index/ 0-

4)
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