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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

Llenp OCBOEHHMSI NUCIUIUIMHBI «METONBI U CPENCTBA U3MEPEHUM, UCIBITAHUN U
KOHTPOJISI»: (OpMHpOBaHHE Yy CTYIACHTOB COJAEP)KATEIbHOM OCHOBBI Oymyliei
npo¢eccCUOHANBbHO-TIEIarOTMYECKON JIeATEIbBHOCTH B O0JIaCTH METOJ0OB U CPEICTB
M3MEPEHUI Pa3NuYHbIX (PU3NYECKUX BEITUYHH, KOTOPHIE MCIONB3YIOTCS MPU KOHTPOJIE
MIPOAYKIMHY MAIIMHOCTPOEHUS U B MEXAHUYECKUX MCIIBITAHUIX MaTEPUAJIOB; OBJIAJCHUE
YMEHUSIMHM TPABUIBHOIO BBIOOpa M NPUMEHEHMS] METOJOB U CPEICTB U3MEPEHMUS,
UCIBITAHWSL WM KOHTPOJII B KOHKPETHBIX YCJIOBHUSAX MAaIIMHOCTPOUTEIBHOTO
IPOU3BOJICTBA.

3agauu:

® U3y4CHHE METPOJOTUYECKUX  aCMEKTOB  HM3MEPHUTENBbHBIX  MPOLETYP,
(U3UYECKUX TPUHIIMIIOB HM3MEPEHUH W OCHOBHBIX KOMIIOHCHTOB HW3MEPHUTEIIBHBIX
CUCTEM, HanboJIee pacIpOCTPAHEHHBIX B MAIIMHOCTPOUTEILHOM TIPOU3BOJICTBE;

® 3y4YeHHWE COBPEMCHHBIX TMPHUOOPOB JUISI HW3MEPECHHS T'C€OMETPUUCCKUX
napamMeTpoB JeTalied MalllH, OTKJIOHEHUH (OpMBI M PACIOJIOKEHUS MOBEPXHOCTEH,
IEPOXOBATOCTH MTOBEPXHOCTH;

® OBJAQJCHUE YMEHUSIMH aHAJIU3UPOBATH MPOHEeCCUOHATHHO-TIEIarOTUYECKUE
CUTYaIlNH, CBS3aHHBIC C BHIOOPOM M HMCIOJIB30BAaHUEM METOJOB M CPEJICTB U3MEPEHUMN
MapaMeTPOB TUIIOBBIX COSIUHEHUH;

® 3y4YeHHWE METOJIOB HCHBITAHWA MaTEePHANIOB W BHUIOB HEPa3pPYIIAIOIIECTO
KOHTPOJISI TIPOM3BOJICTBEHHO-TEXHOJIOTHUECKNX AC(PEKTOB, BO3HUKAIONIUX B CBAapPHBIX
KOHCTPYKITUSX U JICTAJISAX MaIllHH,

® OBJAJCHHEC yYMECHUSMHU TMPUMEHSTH MOJYYCHHBIC 3HAHUSA JJIs1 TUArHOCTUKHU
3HAHUM W YMEHHH pabouymux, CIyXalluX M CIEIHAIMCTOB CPEIHEro 3BeHa B X0
M3Y4YEHUS TUCIMIUIMH, BKIFOUAIOIIUX METOJBI U CPEJCTBA HEPA3PYIIAIOUIETO KOHTPOJIS
B 00pa3oBaTeIbHBIX OPraHU3AIUSAX CpPEIHEro MNpodecCuoHATbHOTO O00pa3oBaHHS U
JOTIOJIHUTEIIBHOTO TPO(PECCHOHATEHOI0 00pa30BaHMUS.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBI

Huciurnnaa «MeTtonsl M CpencTBa U3MEPEHUM, HCHBITAHUM W KOHTPOJIS»
OTHOCUTCA K YacTH, (POpMUpPYEeMOW YYaCTHHKAMU OOpa30BaTENbHBIX OTHOUICHU,
y4eOHOTO TJIaHa.

Jlis u3yyeHus: yueOHON JUCIUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHHUS U BIIAJICHUS,
dbopMupyeMble CAEAYIOUMMH TUCIUTUIMHAMU:

1. TexHONOrHs KOHCTPYKIMOHHBIX MaTEPUAIIOB U MaTEPUAJIOBEICHNUE.

2. HopmupoBaH#ue TOYHOCTH U TEXHUYECKUE U3MEPEHUSI.

3. ®usuka.

4. Teopernueckass MEXaHUKA U COITPOTUBJIEHNE MATEPHUAIIOB.
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[lepedyenp yd4eOHBIX AMCIMIUIAH, IJI1 KOTOPBIX HEOOXOIWMBI 3HAHMS, YMEHUS U
BJIaJIeHUsI, pOpMHUpYyEeMbIe TaHHOW YUeOHOM TUCIUIIIIMHOMN:

1. TexHONOTMH MPOU3BOACTBA U3ACIIHI MAILIMHOCTPOCHHS.

2. TexHnueckuii KOHTPOJIb B MAIIMHOCTPOEHHUH.

3. PE3YJIBTATBI OCBOEHMSA JUCHUIIVINHBI

JucuumirHa HampaBieHa Ha GOpMHUPOBAHUE CIAEAYIONIUX KOMITETCHITUI:

e [IKO-4 CrnocobeH HCHONB30BATh NEAAroruuecku 0O0OCHOBaHHBIE (HOPMBI,
METOJIbI M CPEJICTBA KOHTPOJIS B MPOIIECCEe MPOMEXYTOUYHON 1 UTOrOBOM aTTECTAIUU;

e [IKC-2 Crnocoben k pa3paboTke M pealu3aldd MPOIECCOB KOHTPOJIS
KadecTBa JieTajaei MallliH U MEXaHU3MOB.

B pe3ynbrare 0CBOCHUS TUCHUIUIUHBI (MOYJIs) 00yUarONIUuiCs TOKEH:

3HaTh!

31. OCHOBHBIE TOHATHS W OIPEHEICHUS TEOPUH H3MEPEHHM, CYIIHOCTb WU
Ha3HAYEHNE U3MEPEHNN, UCTIBITAHUM U KOHTPOJIS, IPOLECC U TAIlbl U3MEPEHHN;

32. [lIxanbl u3MepeHui pU3n4ecKoil BETUUUHBI;

33. Knaccuduxamuio METOJ0B U CPENICTB U3MEPEHUN T€OMETPUUECKHUX BEIHUYUH;

34. MeTpoJornyeckue XapakTepUCTUKN CPELCTB U3MEPEHUN;

35. MeToauMKy BBINOJHEHUS HW3MEPEHUW M YCIOBUS H3MEPEHUM W3JENui
MaIlIMHOCTPOEHUS;

36. MeTtoabl U3MEpEHUI OTKIOHEHUH (OPMBI U pacIioyIOKEHUS TOBEPXHOCTEH;

37. Knaccudukanuio BUI0B UCTIBITAHUH;

38. dusnueckre OCHOBBI U METOJIbI U3MEPEHUS IPU MEXAHUYECKUX UCTIBITAHUSIX
MaTepuanioB MAIIMHOCTPOEHUS;

39. Tunsl ¥ BUABI TPOU3BOACTBEHHO-TEXHOJIOTMYECKUX J1€(DEKTOB, BOZHUKAIOLIUX
B CBapHBIX KOHCTPYKIIUSAX U ACTAISIX MAIIWH;

310. Tlpupony ¢usnueckux SIBJIECHUN, NPUHLMIBI OOHApYy>KeHUS Ie(EKTOB U
MPUHITUIIBL  IETEKTUPOBAHUSL U3MEPUTEIHbHOM HH(OpMalMM B CTaHAAPTHBIX BHJIAX
HEpa3pylIaIIEero  KOHTPOJS  M3JAEIMH  MAIIMHOCTPOEHUS  —  MAarHUTHOM,
ANEKTPUYECKOM, AJIIEKTPOMArHUTHOM, paaualOHHOM, aKyCTHUYECKOM u
MIPOHUKAIOIIMMH BEIIECTBAMU;

311. Ilepedenp kommneTeHIUH, HOPMHUPYEMBIX Y OyIYIIMX paOOUUX, CIYKAIIUX U
CHELMAIMCTOB CPEIHETO 3B€HA B MPOIECCE OCBOCHUS TUCUUIUIMH, 00JIaCThI0 U3yUEHUs
KOTOPBIX SBJISIFOTCSI METOABI U CPEJICTBA U3MEPEHUMN, UCTIBITAHUNA U KOHTPOJISL U3/ACIIHM
MalIMHOCTPOEHUSI.

YMeTs:

V1. BoiOupaTh B 3aJaHHOW CHUTyallMd ONTHUMAJbHBIA METOJ W CPEICTBO
U3MEPEHUS;

VY2. BoiOupaTh B 3aJJaHHON CUTyallud BHUJl U METOJI HEPA3pYLIAOIIEr0 KOHTPOJIS
WIN UX KOMOHMHAIUIO,
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VY3. OmpenensiTh THUI MOBEPXHOCTHOM HECIJIOIIHOCTH WM BHJ OTKJIOHEHHS
(hOpMBI KOHTPOJIUPYEMOT'O 00BEKTA,

V4. BbINONHATH W3MEpPEHHs] TEOMETPHUUYECKUX I1apaMeTpoB Ha  ONTHKO-
MEXaHMUYECKUX TNpUOOpax, OTKIOHEHWH (OPMBI U PACHOJOKEHHUS IOBEPXHOCTEMH,
IEPOXOBATOCTH MOBEPXHOCTH U3EINN MAITMHOCTPOCHUS;

V5. BBINONHATE W3MEpPEHHs MMapaMeTpOB THIIOBBIX COCIAWHEHHH — pe3bOOBBIX
MIOBEPXHOCTEH U 3y0YaThIX KOJIEC;

Y6. OcyecTBisATh KOHTPOJb 3HAHUM coaepxkaHus ydeOHOW MHpOpManuu AJis
o01IenpopecCHOHANbHON W CIEHUATbHON MOATOTOBKA O0Y4YaeMbIX C Pa3IUYHBIM
ypoBHEM TpeOyeMoi KBaau(puKaluu.

Bnaners:

B1. MeToaukoil BBITIOJTHEHUSI U3MEPEHUIN JE€TAIEN HU3KOW CIIOKHOCTH;

B2. Ilpuemamu BbIOOpa 00OpyJIOBaHMS JJIsi TMPOBEACHUS KOHTPOJISI KadecTBa
JeTaneu.

4. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHBI

4.1 O6vem oucuyuniunsl U 6UOBL KOHMAKMHOU U CAMOCMOAMENbHOU Padombl

OoOmas Tpya10éMKOCTh JUCHIUILIMHBI cocTaBisger 3 3adu. ex. (108 gac.), cemectp
U3Y4YEeHUS — O, paclpeeeHue 1Mo BUiaM padboT MmpeacTaBieHo B Ta0i. Ne 1.

Tabnuma 1. Pacnpenenenue TpyJ0eMKOCTH TUCIUILTAHBI 1O BUJIaM paboT

Bua paGoTsr ®dopma o0ydeHus
ouHas
CemecTp n3yyeHus
5 cem.
Kou-Bo yacoB

OO6masi TPpyJOEMKOCTh JUCHUIUIUHBI TIO 108

y4eOHOMY MJIaHy

KoHnrtakTHas paboTa, B TOM 4HCIIE: 42

Jlexkmuu 18

[TpakTuueckue 3aHsATUS 8

JlabopaTopHbie paboThI 16

CamocTosiTenbHas paboTa CTyJIeHTa 66

[IpomexxyTouHass —aTTecTalsi, B TOM

qucle:

3ader ¢ OIIEHKON 5 ceMm.

*Pacnpedenenue mpyooemkocmu no udam KOHMAaKmHou pabomsl 015 3a04HOU (Popmbl
00yYeHus (Npu HATUYUU) KOPPEKMUPYEemcs 8 COOMBEmCmseuu ¢ yueOHbIM NIAHOM 3A0YHOU
Gopmvl 00yyenus.
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4.2 Cooeporcanue u memamuueckoe niaaHUpPosanue OUCUUNIUHbBL

Taomnura 2. TeMaTuuecKui miad JUCIIUILIAHBI

Bung xoHTakTHOM
paboTHI, Hac.
HaumeHnoBaHue pa3fiesioB ¥ TeM JUCIHUIUIAHBI Cent. Bcero, = -9 . 3CPC
(Moty1st) Jac. 5 k E g é

2 | 557 8
1. OcHoBHBIE TIpE/ICTaBICHUS 00 U3MEPEHUsIX, | O 16 4 2 - 10
WCIIBITAHUSAX W KOHTPOJIC
2. Metoppl U cpeicTBa U3MEPEHUI ) 32 4 2 12 | 14
MIapaMeTPOB TUITOBBIX COCTMHEHUI
3. 3MepeHus npyu MEXaHUYECKUX 5 18 4 2 - 12
WCIIBITAHUSX
4. Hepa3zpyiiaroiuii KOHTPOJIb B 5 30 4 2 4 20
MaIIMHOCTPOCHUH
5. OcoGeHHOCTH TpenogaBaHus 1 5 12 2 - - 10
MIPOCKTUPOBAHKE COACPIKAHUS TUCITUTUINH B
oOpa3zoBatenbHbIX opranuzanusx CIIO u
JI1O

*Pacnpedenenue uacoe no pasderam (memam) OUCYUNIUHBL Ol 3A0YHOU GOopMbl
00YUeHUSL OCYUIeCMBIISIEMCSL HAYYHO-NeOd202ULeCKUM PAOOMHUKOM, 8€0YUUM OUCYUNTUH)Y .

4.3 Cooepoicanue pazoenoe (mem) oucuyuniun

Paszgea 1. OcHOBHBIC NpPeACTABICHUS 00 H3MEPEHUAX, MCIIBITAHUAX H
KOHTpOJIE

OcHoBHBIE TOHATHS W onpeneneHuss merposornn (Pl 29-2013). Iloustue
U3MEpeHUs, (U3NYECKON BEJIMYMHBI, HWCTUHHOE M JIEHCTBUTEIHLHOE 3HAUYCHUS
BenuuuHbl. EnuHuna usmepenus ¢uznueckod BelWduMHbl. OCHOBHOE YpaBHEHUE
n3MmepeHnsi. OCHOBHBIE KOMIIOHEHTBI M CTPYKTypHasi cXeMma IpOLEeAypbl U3MEPEHU.
DJeMeHTapHbIe Olepaly MPOoLEaypbl W3MEpPEHUs: U3MEPUTEIbHOE IMpeoOpa3oBaHue
u3MepsieMoil  (PU3NYECKONW BETUYMHBI, BOCIpOU3BEIACHUE (U3UYECKON BEITHMUMHBI
3aIaHHOTO pa3Mepa, CPABHEHUE C MEPOM, pe3ysbTar u3mMepeHus. OCHOBHBIE 3Tarlbl
U3MEPEHUN U UX XapPaKTEPUCTUKN: TOCTAHOBKA MU3MEPUTEIBLHOM 3a7a4M, IIJIaHUPOBAHNE
U3MEPEHUS], U3MEPUTENIbHBIN SKCIIEPUMEHT, 00pabOTKa SKCHEPUMEHTAIbHBIX JaHHbBIX.
KoMnoneHTs! nporiecca u3mepeHuit: 00beKT U3MEepEeHus, IPUHLHUI, METOJ U CPEICTBO
MU3MEPEHUS, PE3YIbTAaT U3MEPEHHUS], HOTPELTHOCTh U3MEPEHUS.

Knaccudukanusa wu3zMepeHuil: MO XapakTEPUCTHKAM TOYHOCTHU, IO YHUCHY
W3MEPEHUH B PALY U3MEPEHUM, 10 OTHOLICHUIO K U3MEPECHUIO U3MEPAEMON BEIIMYUHBI,
M0 BBIPAXKEHUIO pe3yjbTaTa M3MEpPEHUN, MO CHoco0y MoixyyeHuss uHdopmanuu, B
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3aBHCHUMOCTH OT METPOJIOTMYECKOro Ha3HaueHus. OOjacTb W BHJ HM3MEPEHUH.
[Tpunuune! u Metoabl u3mMepennii. Kiiaccudukanus MeTo0B u3MepeHui.

Metonuka BbemonHenus wusmepenuit (I'OCT 8.010-2013). Crpyktypa u
COJICp’)KaHUE METOAUKH BBITIOJIHEHUSI U3MEPEHHI. ATTECTalMsi METOOUKHU BBITTOJTHEHUS
U3MEPEHUM.

[lxaner u3mepenuit (PMIT 83-2007). Tumbl mikaji: HaMMEHOBAaHMM, IMOpPSIKa,
UHTEPBAJIOB (Pa3HOCTEH), OTHOIICHUH, aOCOJIFOTHBIE.

CpencrBa m3mepurenbHord TexHuku (I'OCT 8.010-2013, PMI-83-2007).
[Tonsite cpenctBa u3mepenus. Knaccudukaius CpencTB HM3MEPUTENBHON TEXHUKH:
CpelCTBa U3MEPEHUH, ITAIIOHBI, H3MEPUTEIIbHBIE CUCTEMBI, U3MEPUTEIbHBIE YCTAHOBKH,
WU3MEPUTENIbHBIE MPHUHAIJIEKHOCTH, CPEACTBA CPABHEHHUSA, CTAHJAPTHBIE OOpas3Ilbl.
Knaccudukanus cpencts n3MepeHuil mo pojau B IPOIECCe U3MEPEHUN U BBITIOTHIEMBIM
(GyHKUMSIM, TIO YCIOBUSAM NPHUMEHEHHUS, MO YPOBHIO aBTOMAaTH3alMd, IO YPOBHIO
CTaHJIapTHU3al1H, 10 OTHOILIEHUIO K U3MepseMol (uznueckoil Bennuune. Konudukarop
rpynn cpencts usmepenuit (MU 2314-2006). DneMeHTapHbIE CpeACTBA MU3MEPEHUI:
Mepbl, YCTpOICTBa CpaBHEHMs (KOMMAapaTOphl), U3MEPUTENbHBIE IMPEOOPa30BATEIH.
KomMmmuiekcHble cpeacTBa HM3MEpPEHM: H3MEpPUTENbHbIE NPUOOPBI, U3MEPHUTEIbHBIC
YCTaHOBKH, U3MEPUTEIBHBIE CHCTEMBI, U3MEPUTEIBHO-BBIUNCIUTEIBHBIE KOMITJIEKCHI.

MeTponornyeckue XapakTEpUCTHUKHA CPEACTB H3MEPEHHI: IieHa JICJICHUS,
AUana3oH MW3MEPEHHH, TOYHOCTHBIE XapaKTEPUCTUKH, YYBCTBUTEIBHOCTb, Jpeud
ITOKA3aHUM, MOTPEHIHOCTh, TOYHOCTh CpPEACTBA W3MEPEHUW. Y CIIOBHUS W3MEPEHUM:
HOpMaJIbHBIE, padoyYre U MpeIeIIbHbIE.

Pe3ynpTaThl M MOrPEIIHOCTH H3MepeHu. MeToapl 00pabOTKM pPe3yJbTaTOB
npsaMbix MHorokpaTHbix uzmepenuit (I'OCT P 8.736-2011), npsiMbIX OJIHOKpATHBIX
u3mepenwuii (P 50.2.038-2004).

Pasznes 2. MeToabl U cpeACTBa M3MEPEHUH IAPAMETPOB THIIOBBIX
COeMHEHUH

N3mepenne oTKIOHEHMM (HOPMBI M PACHOJIOKEHHUS MOBEepXxHOCTel. M3mepenue
MMApAJUICIIBHOCTH JIETAIM C IIOMOILIBKD MHIAMKATOpa 4acoBoro Ttuma. HW3mepenue
pPaaNaIbHOTO U TOPIIEBOTO OMEHUH JeTaliell ¢ MOMOIIbIO TPUCTIOCOOJICHUIA 1 Ha CTaHKE.
N3mepeHne OBAIBHOCTH LWIMHAPUYECKUX JETalied Ha Kpyriomepe. HM3mepenue
OTKJIOHEHUN OT KPYIJIOCTH W UWJIAHAPUYHOCTH JETaled C MPUMEHEHUEM PbIYaXKHO-
MEXaHHUYECKUX TIPUOOPOB.

N3mepenue U KOHTpPOJb  IIEPOXOBATOCTH  ITOBEPXHOCTEH. BusyanbHOE
ONPEAECICHUE HIEPOXOBATOCTH MMOBEPXHOCTH IUIOCKMX W IWIMHIPUYECKUX JETaei
IyTeM CpaBHEHUsS C O0Opa3llaMu IIEPOXOBATOCTH. YCTPOMCTBO U TEXHUYECKUE
XapaKTEPUCTUKU JIBOMHOIO MHUKpOCKoma. M3MmepeHue napaMeTpoB IIEPOXOBATOCTH
MOBEPXHOCTH C TIOMOUIIBIO JIBOMHOTO MHUKpockona. KoindecTBeHHas OlEHKa
IIEPOXOBATOCTHU IO pe3yibTaTaM 00paboTKH MPohUIoTpaMm.

W3mepennsi Ha ONTUKO-MEXaHUYECKUX MpUOOpax. YCTPONCTBO M TEXHUYECKUE
XapaKTEPUCTUKA BEPTUKAJIBHOIO M TOPU30HTAJIBHOrO oOnNTUMETpOoB. Hacrtporika
puOOPOB TIEepe/ MPOBECHUEM H3MEpPEHUH. YCTaHOBKAa MPUOOPOB HA HEOOXOIUMBIN
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pa3Mep mo OJIOKy KOHIIEBBIX Mep JUIMHBI. V3MepeHune pa3MepoB riaJKuX KaauOpoOB-
poOOK U KOJIell.

WN3mepeHnss Ha  MHCTPYMEHTAIbHOM W YHHMBEPCAJbHOM  MHUKPOCKOMAX.
VYCTpoHCTBO M TEXHUYECKHE XApPAKTEPUCTUKU HWHCTPYMEHTalbHbIX (Tunma MMU u
BMW) u ynuBepcanbHbix (Tuna YMM) mukpockonoB. [loaroroBka u HacTpoiika
npubopoB. OTcUeT MO OTCYETHBIM YCTPOMCTBAM YHUBEPCAIbHBIX MHUKPOCKOIOB.
N3MepeHne TMHEVHBIX U YTIIOBBIX Pa3MEPOB.

W3mepenune mnapamMeTpoB pe3b0OBBIX MOBepxHOCTEeH. OCHOBHBIE MapaMeTphl
MeTpuueckoil pe3p0bl. CpeacTBa U3MEpPEHU mapaMeTpoB pe3nd. M3mepenue cpeaHero
auameTpa pe3bObl pe3b00BBIM MUKPOMETPOM, METOAOM TpPeEX MpoBoJiouek. M3mepenue
napamMeTpoB pe3b0bl HA HHCTPYMEHTAIbHOM MHKPOCKOTIE.

W3mepenne mapamMeTpoB 3y0UaTeix kKosec. Jlomycku 3youareix nepenad. CreneHu
TOYHOCTU 3yOyaThIX KoJjiec W mepenad. OO0o3HaAUeHHUs] JOMYCKOB 3yO4aThIX KOJEC Ha
yeprexxax. CpeacTBa H3MEpPEeHHH >3JEMEHTOB 3yO4aThIX KOJIEC: IITAaHTE€H3yOoMep,
OueHuemep, TaHTeHITMAIBHBINA 3yOoMep, HOpMalieMep U 3yOOMEpHBIM MUKPOMETP.

Pasznen 3. U3mepennsi npy MeXaHUYECKUX UCIIBITAHUSAX

[Tonsitue 06 ucneitanuu. Knaccudukanust BugoB ucneitanuii. Lens u pesynbrar
ucnpiTadus. CXOJICTBO U Pa3INyns MEXKy UCIIBITAHUEM U U3MEPEHHUEM.

CraTtnuyeckre UCHBITAHUS METAJUIOB. VCIbITaHMS MAaTepuaroB Ha PACTSKECHHUE.
Huarpamma pactspkeHus. OOpasnbl uid pacTsbkeHus. VcnbplTaHus MarepuanoB Ha
KpyueHue. 3mepeHns TBEpAOCTH MaTEPUANIOB: 10 bpuneso, no Poksemry.

JIlnHaMu4eCcKre HCHIBITAHUS METAJUIOB. lCIbITaHWE MAaTepHANOB HA yAApHBIN
n3rub. MasTHUKOBBIE KONPBI JJIsl UCTIBITAHUS HA yJIapHBIA U3THO.

[Muknnueckre wucnbITaHuss MeTawioB. OOpa3lbl M METOAbl HUCHBITAHWI Ha
yCTaJOCTh. MamuHbel [ MCHBITAHUKA HA YCTAJIOCTh PA3JIMYHBIMA  METOJAaMH
(pacTsxeHus — CKaThsl, U3ru0, KpydeHHe).

Paznen 4. Hepa3pymawmuii KOHTPOJIb B MAIIMHOCTPOEHHH

[Tonsitue o kontpone. Kiaccudukanuss BHUIOB KOHTPOJISI TIO Pa3IUYHBIM
kputepusiM. CX0JICTBO U Pa3Indusi MEXTy KOHTPOJIEM U U3MEPEHUEM.

JleexTel  MPOM3BOJICTBEHHO-TEXHOJIOTHYECKOTO0  IpoucxoxaeHus.  Oomee
onpenenenue kadectsa u aedekra mo 'OCT 15467-79. Knaccudukanus nedektoB u
BUJIOB Opaka 1Mo CTEIEeHH UX BIUSHUS Ha 0€30MacHOCTh MPOIAYKITUH, M0 YCTPAHUMOCTH,
M0 pACIOJIOKEHUIO B W3JEIUU, MO MPOUCXOXKICHUIO. XapaKTepUcTuka e(exToB
MIPOHU3BOICTBEHHO-TEXHOJIOTMYECKOTO TPOUCXOKICHUS: TIJIaBKM M JIMThs, 0OpaOOTKH
METAJUIOB JABJICHUEM, TEPMUUYECKOU, XMMHUKO-TEPMUUYECKOU U IJIEKTPOXUMHUUYECKOU
00paboTKH, MexaHn4eckoil 00padoTku. JledeKThl CBapHBIX HIBOB, UX KJIACCH(PUKALIMS
10 TUMaM (FreOMETPUYECKUM MPU3HAKAM) U BUJIaM (TIPUPOJE).

Hepaspymaromuii KOHTposb: o00Iue cBeieHus u omnpeneneHus. OCHOBHbIC
TEpPMUHBI U OTpeesieHus B 00nacTu Hepaspymaroiiero koutposs mo ['OCT P 53697-
2009. Knaccudukamuss Tpolenyp HEpa3pylIaromiero  KOHTPOJISI 1O  BUAAM
KOHTPOJIUPYEMBIX ~ TAPaMETPOB:  TOJIIMHOMETPUS  (M3MEPUTENBHBI  KOHTPOJb
T€OMETPUYECKUX Pa3MEPOB), AeeKTockonus (0OHapy)eHre NePEKTOB CIUIONTHOCTH),
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CTPYKTYpPOCKONHSI MU TEXHHYEeCKas AuarHoctuka. OrmnpeneneHue M KiaccupUKaLus
BUJIOB Hepaszpymawniero koHtposss no ['OCT P 56542-2015: akycTudeckui;
BUOPOAKYCTUUECKHM; BUXPETOKOBBIM; MArHUTHBIM, ONTUYECKUM; TMPOHUKAIOUUMU
BEILIECTBAMU; PaJUallMOHHBIN; paJlOBOJIHOBOM; TEIUIOBOM; 3neKTpuueckuil. MakTopsl,
BJIMSIIONIME HA BHIOOP METOJIOB W CPEJICTB HEpaspyliamliero KoHTpois. [lonstus
YYBCTBUTEIHHOCTH U Pa3pelIaronieil CiocoOOHOCTH Hepa3pyIaoero KOHTPOJIS.

MarHuTHbIld Bl HEPA3PYLIIAOMIET0 KOHTPOJsA. OCHOBHBIE MOHATUS U TEPMUHBI
TEOpPHH MAarHeTU3Ma: HalPSKEHHOCTh MAarHUTHOIO IOJISl, MArHUTHBIE CUJIOBBIE JINHUH,
MAarHuTHBIM TOTOK, MarHUTHAasT HMHIYKLHS, MarHuTHas HPOHHUIIAEMOCTb, MarHUTHas
BOCIIPUMMYHMBOCTh MarepuanoB. CrnocoObl HaMarHWYMBaHUSA W3JEIUN: TPOJOJIBHOE,
MUPKYJsipHOE, KOMOMHHUpoBaHHOE. (CrocoObl WHAMKAIMM MAarHUTHBIX  TOJCH.
NudpopmaTtuBHbIE MapaMeTpbl MAarHUTHOTO BHJA HEpa3pyllIarollero KOHTPOJIS.
OCHOBHbIE ~ METOJBI ~ MarHUTHOTO  BHJA  KOHTPOJIA:  MAarHUTOIOPOUIKOBBIM,
maraurorpapudeckuii. IlpuHiunsl oOHapyxeHUs ne(pEeKTOB MpPU HAMArHUYMBAHWUM:
BO3MYILIEHUE MAarHWTHOTO MOJIA HaJ OTKPBITBIM AEPEKTOM, BO3MYILEHUE MAarHUTHOTO
10JIL HaJ CKPBITHIM Je(EKTOM, BO3MYILEHUE MarHUTHOTO TOJIsI HaJl CBAPHBIM LIBOM C
YCUJICHHEM. TexHonorus IIPOBEICHHUS HEepa3pyIIaoIIEro KOHTPOJIS
MarHMTONOPOIIKOBBIM M MarHuTorpadpuueckuM  Meronamu. KoHTponupyemble
napaMmeTpsl, (opma TOpeICTaBICHHUS TEPBUYHOM HMHPOpMALUM, amnmnapaTypHOe
OCHalICHHE M HEOOXOJUMbIE MaTepuasbl Uil MEPEYUCIEHHBIX METO/I0B MAarHUTHOIO
BHUJIa KOHTpPOJs. DaKkTOpbl, OrpaHUYMBAIOIIME MPUMEHHUMOCTb MAarHUTHBIX METOJIOB
HEpa3pylIalIIero  KOHTPOJs, OOJacTM  MPUMEHEHHUS  MarHUTHBIX  METOJIOB
Hepa3pyLIaIIEero KOHTPOJIS.

BuxpeTokoBeiii  (2JIGKTPOMArHUTHBIM) BHUJ  HEpa3pylIalolmero  KOHTPOJIS.
OcHOBHBIE CBeJIeHUS 00 3JIEKTPOMArHETU3MeE: IEKTPOMATHUTHAS MHAYKIIHS, BUXPEBOE
ANEKTPUYECKOE T0JI€, BUXPEBbIE TOKM B MPOBOJIHUKE. MHpOpMaTHBHBIE NapameTpbl
ANIEKTPOMATrHUTHOTO BHUJAA Hepaspylarmero KOoHTpoJsi. CyIHOCTh, anmapaTrypHOe
OCHallleHHe, YCTpoWcTBa mpeoOpa3oBaHUs U OTOOpPaXEHUS  U3MEPHUTEIbHOU
uHbOpMallMl B BUXPETOKOBOM  (RJIEKTPOMAarHUTHOIO) BHUJAE HEpa3pylIaroIIero
KOHTpouist. O6acTu NpuMEHEeHUs!.

Pamuanmonnslii  BuI — Hepaspymaromero KoHtpounsa. IIpencraBienue 00
MOHU3HPYIOIIMX U3JIy4CHHSIX. PEHTreHOBCKO€ M ramma-usiydeHue. VcTouHukn
MOHM3UPYIOUINX HW3Jy4YEHUH: PEHTICHOBCKUE TPYOKH, 3SJIEKTPOHHBIE YCKOPUTENH,
pPaAMOAaKTUBHBIE M30TOMbl. DU3NUECKUE SIBICHUS, JIekKAIMe B OCHOBE MPOLECCOB
OOHapy>XeHMs] HMOHMU3UPYIOIIMUX W3JyYeHUI: Ta3oBbId pa3psaa, Qororpaduueckuit
Mpolecc, JIIOMUHECHEHIUS, BHEMHUA (OTOdDPEeKT u BTOpUYHAS DIEKTPOHHAS
AMUCCHUA, DJIEKTPOHHO-ONTHYECKOe mpeoOpazoBanue. IlpuHmun  oOHapyXeHUs
neeKToB B paAUMAlMOHHOM BHJI€  HEpa3pyllalolero  KOHTposd.  MeTomabl
paANaIMOHHOTO BUJIa  HEpa3pylIaoUIero KOHTPOJIS: paauorpapuyecKu,
PaIUOCKOIIUYECKHUM, paAUOMETpUUECKU. TexXHONOorus, Marepuanbl W anmaparypa
METO/I0B PaANAIlMOHHOIO BH/1a HEPA3pYILAOIIET0 KOHTPOJIS.

AKYyCTHYECKMII BHJ HEpa3pylIalomero KOHTpois. PU3HYECKHE OCHOBBI
AKyCTMYECKOTO BHJA HEPAa3pyLIAOIIEro KOHTPOJsA. BUIbl ylIbTpa3ByKOBBIX BOJIH, UX
cBoiicTBa. TpaHchopmalus yJabTPa3BYKOBBIX BOJH MpPH NEPEXO0J]I€ TPaHMIBI pazjerna
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TBEPABIX  AKYyCTHYECKMX  Cpel, KpuTuyeckue  yribl.  IIbe3oanekrpuueckue
npeobpazoBaTtenn M UX Tunbl. Kinaccudukanuss MeETOAOB aKyCTHMYECKOIO BHUIA
HEpa3pylIAOUIEro KOHTPOJIS: TEHEBOHM, 3XO-HMITYJIbCHBIM, 3€pKallbHO-TEHEBO,
pe3oHaHCHbIM. UyBCTBUTEIBHOCTh M pa3pellarolias CIoCOOHOCTh YJIbTPa3ByKOBOIO
KOHTPOJIA. TeXHOJIOTHA yIbTPa3ByKOBOIO KOHTPOJISI CBAPHBIX COCTUHEHUI.

Hepaspymaromuii ~ KOHTpOJIb ~ NPOHUKAIOIIMMHU  BellecTBaMu.  Dusmko-
TEXHUYECKHE  OCHOBBl  KaNWUIAPHBIX  METOJOB  KOHTPOJS  (CMauuBaeMOCTb,
KaWUISIpHbIE sIBIEHMS). TeXHOJIOTHs, MaTepuaibl U 00OpyAOBaHHUE MJIsi MPOBEACHUS
KaMWUIIPHOTO KOHTPOJIsl MeToibl KanJLIIPHOTrO KOHTPOJIS B 3aBUCUMOCTH OT criocoda
MposiBJicHUs! (IIBETHOM, JIIOMUHECIICHTHBIN, TIOMUHECIIEHTHO-IIBETHOM). Pa3pemaroias
CHOCOOHOCTh  (4yBCTBUTEIBHOCTH) METOJOB KamWUIIpHOTO KoHTpoisi. OOnactu
MPUMEHEHUS KAMWJIIIPHOTO KOHTPOJISL.

Paszgea S. OcoOGeHHOCTH NpenogaBaHus U IPOCKTHPOBAHUE COACPKAHUSA
TUCHUILINH B o0pa3oBaTesibHbIX opranu3zanusax CITIO n AI1O

[IpeameTt u 001acTh MPUMEHEHHUS CBEJICHUN O METOJIaX U CPEICTBaX U3MEPEHUH,
UCIIBITAaHUI U KOHTPOJIS KauecTBa MPOAYKIIMH B MPETOJaBaHUU YYEOHBIX JTUCIUILIUH B
oOpazoBarenbHbix opranuzanusax CIIO u AI1O npu noarotoBke pabodux, CayKalmx U
CIIEHUAIIUCTOB CPEIHETO 3BEHA.

Oramnbl MPOEKTUPOBAHUS COJEpKaHUs JUCHMIUIMHBL.  Pa3paboTka  oOmiei
KOHIICNIIMKA ~ COJEepKaHWUS  JUCHUIUIMH: aHaim3  TpeboBanuit DI'OC  CIIO,
conocraBiienue TtpedboBanui PI'OC CIIO u mnpodeccuoHanbHOrO CTaHAApTA.
PazpaboTka CTpyKTYyphI COiCpKaHUS TUCHUILUIMHBL: OMPEICICHUE MECTa AUCIUILIIMHEI B
CTPYKTYpE€ TMOJATOTOBKH; OIPENCICHUE COBOKYITHOCTH 3HAHWUWM, YMEHUW W BIAJCHHM,
HEOOXOJIMMBIX ISl OCYIIECTBJICHUS MPO(EeCCHOHATBHON AEATETbHOCTH; ONpeeeHHEe
o0bema coaep)kaHusl AUCIHUILIMHBI; ONpEIeIeHHUE JIOTUKU MOCTPOCHUS JAUCIUTIINHBI;
OTpe/ICJICHUE TOCJIEI0BATEILbHOCTH M3YUEHHS pa3fiesioB U TeM. Pa3paboTka cHUCTEMBbI
OIICHKM 3HAaHUA W yMEHUH, QOPMUPYEMBIX TMPU HU3YYECHUU TMPOEKTUPYEMOM
JUCLUUIUIMHBL: ONPEACIICHUE YPOBHEW U MapaMEeTPOB KAYECTBA YCBOEHHS COJIEPKAHUSA
JTUCIUIUIMHBL, pa3paboTKa TECTOBBIX 3aJaHMM 1O JAWCIMIUIMHE, pa3padoTka
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHbIX  3anaHuil.  DOpMUpOBaHHE  COJEPHKAHUA
oOydeHus: pabounx, CIy)KaluX ¥ CICIUAIMCTOB CPEHETO 3B€HA METOAaM U CPEJICTBaM
HEpa3pyLIAIIEro KOHTPOJIS U3/IeNIUA MAIlIMHOCTPOEHUS.

AHanu3 npodecCHuOHATBHO-TIEJATOTUYECKUX CUTYaIlMi, BO3HUKAIOIIMX B XOJE
y4eOHOM MAESITEILHOCTH MO OOOCHOBAHMIO BBIOOpA CPENICTB M3MEPEHUN U KOHTPOJIS
KadyecTBa U3JICIUNA MAITHHOCTPOUTEIHHOTO MPOU3BOACTBA. Posib y4eOHOM JUCIUIIUHBI
B (opmupoBaHuM 'y 00ydaeMmbIX CIIOCOOHOCTM K  CaMOOpPTaHM3alMd U
caM0o0Opa30BaHUIO.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

I[J'If{ HN3Y4YCHUA JUCHHUILIMHBI HCIIOJB3YIOTCA Pa3/IMYHBIC O6p&30BaTeJ'H>HBIe
TCXHOJIOTHUU:
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1. TpanunnoHHbIe 00pa30BATEIbHBIE TEXHOJIOTHH MPEACTABICHB KOMOWHAITUEH
OOBACHUTENbHO-WITIOCTPATUBHOTO U PENMPOAYKTHBHOTO  METOJIOB  OOy4eHHs.
OcCylecTBIAIOTCS C  HUCMOJb30BaHUEM HWH(MOPMAIMOHHBIX JIEKIMM, CEMHUHApPOB,
NPAKTUYECKUX 3aHATUN WK Ja00opaTopHbIX pador. Ilpu ucnonb30BaHUM JaHHBIX
METOJIOB JIESTEIBHOCTh YYalllerocsl HampaBlieHa Ha MOJIyYeHHE TEOPETHUECKUX 3HAHUM
1 GOpMHUPOBAHUS MTPAKTUYECKUX YMEHUH MO JUCIUIUIHHE.

2. WudopmalimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUM, MpU
KOTOPBIX OpraHu3alys 00pa30BaTEIbHOIO MPOLECCa, OCHOBBIBAETCA HA NMPUMEHEHUU
CHEUUAIN3UPOBAHHBIX MPOrPAMMHBIX CpEJ M TEXHUYECKUX CPEACTB padOThl C
uHdopmarmert.  Mcmomp3yroTcss ISl TIOANEPKKHA  CaMOCTOSITEIBHOW — pabOThI
0Oy4aromuxcsi C HCIOJIb30BAHUEM DSJIEKTPOHHON WH(GOPMaIMOHHO-00pa30BaTEIbHOM
cpeal (OUOC),  TEIEeKOMMYHUKAIMOHHBIX  TEXHOJIOTHMH,  NEJarornyecKux
MIPOrpaMMHBIX CPEACTB U JIp.

3. Ilpm peanuzamuu 00pa3oBaTENbHOW MTPOrpaMMbl €  TPUMEHEHUEM
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U JIEKTPOHHOTO OOYUECHHUS:

- COCTaB BHJIOB KOHTAaKTHOM pabOThl MO JUCHUIUIMHE (MOAYJIO), TIpHU
HEOOXOJMMOCTHU, MOXKET ObITh OTKOPPEKTHUPOBAH B HANPABICHUH CHWKCHHUS JOJU
3aHATUNA JIEKIMOHHOTO THIIA M COOTBETCTBYIOUIETO YBEIWYEHUS JOJU KOHCYJIbTalUN
(TpyNIMOBBIX WJIM MHIUBUYAIIbHBIX ) UM UHBIX BUJIOB KOHTAKTHON paOOTHI;

- UHGOOPMAIMOHHOW OCHOBOM TMpOBEJACHUS Y4YEOHBIX 3aHSATUH, a TakKKe
OpraHu3allid CaMOCTOSITEIbHON pabOoThl OOyYaromMXCS MO JUCHMUIUIMHE (MOIYIIIO)
ABJISIFOTCSL TPEJCTABICHHBIE B 3JIEKTPOHHOM BUJE METOAUYECKHUE, OL[EHOUHBIE U MHbBIE
MaTrepHuaibl, pa3MENIeHHbIE B 3JEKTPOHHONW MH(OPMAIMOHHO-00pa30BaTEeIbHON Cpelie
(BUOC) yHuBepcuTeTa, B DSJIEKTPOHHBIX OWUOIMOTEUHBIX CHUCTEMAX MU OTKPBITHIX
NHTtepHeT-pecypcax;

- B3aUMOJEWCTBHE  OOydYaroluXcsi W MEeJaroruyeckux  pabOTHUKOB
ocymiectBisiercsi ¢ npuMmenennem DUMOC yHuBepcuteTa U Apyrux HHGOPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHI (BHICOKOH(DEPEHIICBsI3b, O00JaYHbIe TEXHOJOTUU U
CEpBUCHIL, Ap.);

- COOTHOIIEHHWE KOHTAaKTHOM M CaMOCTOSATENbHOM pPadOThl MO JIUCIUILINHE
(MOIyNI0) MOKET OBITh M3MEHEHO B CTOPOHY YBEJIMYCHHsS TOCIETHEH, B TOM YHCIE
CaMOCTOATEJIEHOTO U3Y4YEHUS TEOPETUIECKOTO MaTepHaIa.

6. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE

6.1 Ocnognasn rumepamypa

1. Anemun, H. I1. ®usnueckue MeToAbl HEPa3pyLIAIOIIETO KOHTPOJISI CBAPHBIX

coenuHenuii : yuebnoe mocodoue / H. I1. Anemmn. — 2-e usn., nepepad. u mom. —
Mocksa : Mammnoctpoenue, 2019. — 576 c¢. — ISBN 978-5-907104-14-3. — Texkcr :
anekTpoHHbt  //  Jlamb : onekTpoHHO-OMOnmoreyHas cucrema. —  URL:

https://e.lanbook.com/book/151068
2. Bopo6weBa, I'.H. Mertponorusi, crangaptuzanuss U cepTuduxanus
[DnexTpoHHBIN pecypc] : yueb. mocobue / I''H. BopoOweBa, .B. MypaBbeBa. —
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https://e.lanbook.com/book/151068

OnexktpoH. gaH. — Mockea : MUCHUC, 2019. — 108 c. — Pexum pocryna:
https://e.lanbook.com/book/129000. — 3aru. ¢ 3kpaHa.

3. Cxuptnanze, A. I'. Metposorus, cTaHAapTU3AIMS U TEXHUYECKUE U3MEPEHUS :
yueOHuk mnsa By3oB [['pudp YMO] / A. I'. Cxuprnanze, . M. PagkeBuu. - Crapsiid
Ockou : Tonkue HaykoeMkue TexHonoruu, 2014. - 419 c.

4. TexHnueckue cpencTBa u3MepeHui : yueoOHuk s By3oB [['pudp YMO] / A. C.
I'osbuioB [u 1p.]. - Crapsiii Ockon : Tonkue Haykoemkue TexHonoruu, 2013. - 263 c.

6.2 /lononnumenvnasn a1umepamypa

1. beikos, C. 0. Mcnbitanust matepuainoB : yueOHoe mocobue s By30B [['pud
YMO] / C. 1O. beikos, C. A. Cxuptnanze. - Crapoiit Ockon : ToHKHE HAyKOEMKHE
texHoJyioruu, 2013. - 135 c.

2. JInduu, Y. M. Cranaaptusaiusi, METPOJIOTHUS U MMOATBEPKIEHHE COOTBETCTBHUS
: yueOHuK Jiyist 6akanaBpoB [['pud Munobpazoanus PO] / U. M. Jluduu. - 11-e uzn.,
niepepab. u jo1. - Mocksa : FOpaiit, 2014. - 411 c. [u npeapiaymye n31anus |

3. KFOpkeBuu, B. B. HagexxHOCTh W JMAarHOCTHUKAa TEXHOJOTUYECKUX CHUCTEM :
yueOHuK 11 By30B [['pud Muno6pazoBanus PD] / B. B. IOpkeBuu, A. I'. Cxuptinanse.
- Mocksa : Akagemus, 2011. - 295 c.

6.3 IIpozcpammnoe obecneuenue u Humepnem-pecypcol

NuTepHeT-pecypcesr:

1. T'ocygapcTBeHHasi MmyOJM4HaAsi Hay4dyHO-TeXHUYeckass Oubnuoreka Poccuu.
Pexxum nocryna: http://gpntb.ru

2. ®enepanbHOE areHTCTBO MO TEXHUYECKOMY PETyIUPOBAHUIO U METPOJIOTHH.
Pexum nocryna: http://www.gost.ru

3. Ilopran Cmapka, pe3ka, MetamiooOpaboTka. Pexum  gocryma:
https://www.autowelding.ru/

[Iporpammuoe obecrieyeHue:

1. Onepanmonnas cuctema Windows.

2. Oducnas cuctema Office Professional Plus.

3. [IporpammHoe oOecriedeHue i opraHuzanuu BeOuHapoB Mirapolis Virtual
Room.

4. Cuctema auctaHliMOHHOTO oOydeHus Moodle.

NudopmanmonHsie CUCTEMBI U TIIAT(HOPMBI:

1. Cucrema nuctaHimoHHOro o0yuenus «Moodley.

2. Undopmannonnas cucrteMa «Taiimiaiiny.

3. Ilnardopma nns opraHu3anuu U npoBeacHUs BeOuHapoB «Mirapolis Virtual
Roomy.
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http://www.gost.ru/
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/. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JTUCIHHUIIJIMHbI

[lepedenr  MaTepUANTBHO-TEXHUYECKOTO  OOCCIICUCHHSI  JUIS  peaM3aluu
00pa3oBaTeILHOTO MpOoIlecca MO JUCIUTUIAHE:

1. JTaGopaTtopus METPOJIOTUHN U TEXHUUYECKUX U3MEPEHUMH.

2. VYyeOHasg aynutopus Mg NPOBEACHUSA 3aHITUN JIEKIIMOHHOTO THUMNA C
MYJIbTUMEIUUHBIM 000PYIOBAaHUEM.

3. [lomenieHus AJisi CaMOCTOSITEIbHON PaOOTHI.

4. YueOHasi ayIUuTOpHS CTaHAApTU3AINH, CEepTU(DUKAIIUNY, YIIPABICHUS KAaUeCTBOM
/ KommiproTepHbIi Kiaccl.
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