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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

MOJTyYeHUEe CTYJEHTOM 3HAHW, YMEHW U HABBIKOB B OOJACTH MPUKJIATHOW M 3aKOHOAATETbHOM
METPOJIOTHH, TEOPUM HW3MEPEeHUM, CTaHJAPTU3AIMM, CHUCTEMbl JIOMYCKOB U TMOCAMOK, cepThuduKaimu
MPOAYKIUM YCIIYT U CUCTEM MEHEIKMEHTA KauecTBa.

3aaaun ocBOEHHS JMCIUILINHDI:

¢ [IpenocraBUTh TEOPETUUECKUE 3HAHUS O METPOJIOTUH, CTAHJAPTU3ALMU U CEpPTU(UKALIAN;

¢ JlaTh NPUKJIAAHBIE 3HAHUS NPUMEHEHHS METOJOB M CPEICTB METPOJIOTMH, CTaHJApTH3alud U
cepTU(HKaIMU B OTEYECTBEHHON U3apyOekKHOU MPAKTHKE;

¢ CopMupoBaTh y CTyJEHTOB Ipe]CTaBJIeHHE 00 OCHOBAaX INMPUMEHEHHsI METOJOB METPOJIOTUH,
CTaHAAPTU3ALMU U CEPTU(PUKALIMU BYIIPABJICHUN KAaYECTBOM U3[IEIUN NYCIIYT.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

HuctmruimHa «MeTposiorusi, CTaHAapTU3aIMs U CepTU(UKAIMI» OTHOCUTCS K YKMCITY JAUCIUIUIMH OJIOKa
Bb1.0, npegHa3HaueHHOTo /JIs CTYAEHTOB, oOydamomuxcs o HamparieHuto: 27.03.02 VYmpapieHue
Ka4YECTBOM.

B npouiecce nzyuenus aucuumuimHbl popmupyorcs komnereHimu: OITK-89.

OCHOBHBIE TOJIOKEHUST TUCLIMIUIMHBI UCTIONBb3YIOTCS B AAJbHEUIIeM MPU U3yUYeHUU TaKUX JAWCIUILIVH
Kak: Ayaut KadectBa, [IpemmuriiomHas npaktuka, Ceprudukanuys cucreM KadectBa, [logroroBka K
MPOILIEAYPE 3AIIUTHI ¥ 3alUTA BHITYCKHOW KBaTU(PHUKAIIMOHHON pabOTHI.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHHU 110 JUCIHUILJIAHE,
COOTHECEHHBIX C INIAHUPYEMBIMU PE3VJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJILHON OBPA30OBATEJIbHOM ITPOI'PAMMBI

Ko n HanMeHOBaHHe peayn3yeMoil KoMIeTeHIIN IlepeyeHb NVIAHMPYEMBIX PE3YJIbTATOB 00yY€EHHS MO
JHCIHILIIHE (MO/IyJII0), COOTHECEHHBIX C
HHIHKATOPAMH [0 CTHK€HUSI KOMIIeTeHIU

OIIK-89 Crioco6eH IpoBOANTE pabOTH! IO HOATBEP:KICHHIO 3HATh:

COOTBETCTBUS NPOLYKLMU, CUCTEM YIIPABJIEHUs KAYECTBOM U *  mpoOJeMHO-OPHEHTHPOBAHHBIE  METOABl  aHAIN3a

ux ceprudukanuen obecriedeHNs] KadyecTBa OOBEKTOB, OCHOBAaHHBIE Ha
HMHCTPYMEHTaX METPOJIOTUH, CTaHJapTU3aLuU u

cepTudUKalMd * OCHOBHbIE METOABl U  CpelcTBa
METPOJIOTHYECKOTO ~ OOeclieyeHHs, CTaHAapTU3ald U
cepTudUKaIMU KaK OCHOBBI KAUECTBA CUCTEM U IIPOLIECCOB ®
0COOEHHOCTH CTaHJAPTH3AIMK U cepTudukaniy B PP
YMeThb:

* IPUMEHSATH TPOOJIEMHO-OpPUEHTHPOBAHHBIE METOIbI AHAII3A
obecriedeHNs] KadyecTBa OOBEKTOB, OCHOBaHHBIE Ha
HMHCTPYMEHTaX METPOJIOTUH, CTaHJapTU3aLuU u
cepTH(UKAINY ® IUITAHNPOBATH MOHUTOPHHT KA4eCTBA 00BEKTa
IUIAHAPOBATh U3MEPEHUs IapaMeTpOB  (XapaKTEPUCTUK)
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Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

KavecTBa 00BEKTa

BJIAJIETh:

* METOJWKaMH ITPOBEJICHHs POOIEMHO-OpHEHTHPOBAHHOTO
aHaM3a 00eCTieUeHNsI KauecTBa OOBEKTOB, OCHOBAHHBIE Ha
HMHCTPYMEHTaxX CTaHJApTU3aLUU u
cepTudUKAMM * HaBbIKAMU IIPOBEICHUsl MPSMBIX U
KOCBEHHBIX ~ M3MEpeHMi *  HaBHIKAMH  OOpPabOTKHU
HU3MEPUTENILHON MH(MOPMALMY Pa3HOro TUIIA

METpPOJIOTHH,

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM JUCHUILIHHLI B 3a4eTHBIX eauHunax (scero): 3 3ET

4.2. O6beM JUCIHUILUIMHBI 10 BHaM y4e0Ho# padoTsl (B yacax): 108 yacos

dopma oOyueHus: ouHas

Bujx yueoHO# padoThI

KoanuecTBo yacoB (hopma 00yueHnss ounas)

Bcero mo niany B 1.4. mo cemecTpam
4
1 2 3
KoHrakTHast paboTa 00yJaronmxcs ¢ 64 64
npernogaBaresaeM B cooTBeTcTBuM ¢ Y11
AyYAUTOpHBIE 3aHATHS: 64 64
Jlekuuu 32 32
CeMuHaphl U IPaKTHUECKUE 3aHATUS 16 16
JlaGopaTtopHsie pabOThI, IPAKTHKYMBI 16 16
CamocrosTenbHas padoTa 44 44
dopma TeKyIIero KOHTPoJIs 3HAHUH U TecTupoBaHue TectupoBaHue
KOHTPOJISI CAMOCTOSITEJIbHON PaOOTHI:
TeCTUPOBaHKe, KOHTP. padoTa,
KOJIJIOKBUYM, pecdepar u ap. (He MeHee
2 BUJIOB)
Kypcosas pabota - -
Buibl npoMexxyTOYHOH aTTecTauuu 3auér 3auér
(3K3aMeH, 3a4eT)
Bcero yacos no aucuuruinHe 108 108

4.3. Coaep:kanue qUCHUILIMHLL Pacnpejesienne yacoB mo TeMaM M BH1aM y4eOHOI padoThI

dopma 0byueHus: ouHas
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Ha3zBanue
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIadoparo
pHBIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHasA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

2

5

Paznen 1. MeTpoJorus

Tema 1.1.
Merponoru
s KaK HayKa
00
U3MEPEHUSIX
(OCHOBHBIE
MoHATHSA). 3
aKOHOAaTeN
bHas Gaza
METPOJIOTUHN
B P®

4

Tectuposa
HUE

Tema 1.2.
Ilonstue
uznuecko
1 BEJIMYUHBI
B
METPOJIOTUN

Tectupoa
HUe

Tema 1.3.
Cucremsl
¢uznyecku
X BEJIMYMH U
HX €JUHMII

TectupoBa
HHE

Tema 1.4.
Nsmepenne
— OCHOBa Me
TPOJIOTHYEC
KoM
JesITeJIbHOC
TH

Tectuposa
HUE

Tema 1.5.
IorpemHoc
TH
HU3MEpeHui

Tectupona
HUe

Tema 1.6.
Marematuu
ecKoe
omnmucaHue
CITy4YaiHbIX
MIOTPENTHOCT
en

12

TectupoBa
HHE
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Ha3zBanue
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIadoparo
pHBIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHasA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

8

Tema 1.7.
Mertoast
00paboTKn
pe3yIbTaToB
U3MEepeHuit

16

TectupoBa
HHE

Tema 1.8.
Cpencrsa
U3MEPEHUI.
Merponoru
YecKue xapa
KTEPUCTUKH
CpenCTB
HU3MEpeHuit

10

Tectuposa
HUE

Tema 1.9.
ObecreueH
ve eJUHCTBA
HU3MEpEeHUI.
rocyaapcTae
HHBIA METPO
JIOTUYECKHI
KOHTPOJTb

Tectupoa
HUe

Paznen 2. Cranpaprusanust

Tema 2.1.
Metoaunuec
Kue u
TIpaBOBbIE
OCHOBBI CTa
HJapTU3alu
"

8

Tectuposa
HUE

Tema 2.2.
Cucremsl CT
aHgapTU3aI
uu

Tectupona
HUe

Tema 2.3. H
ay4Ho-
TEXHUYECKHU
€ TIPUHIIUIIBL
M METOMBI CT
aHgapTU3aI
31151

TectupoBa
HHE

Pazgen 3. Ceprucpuxanus
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
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HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3aenoB TeKyIIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexuun Ipaktnue | JlaGoparo :::;IpaKTH ;;Jél:;zﬂ SHaHHH
CKHe pHbIE bopme
3aHSATHA, paodoThl, II
CceMHHaphbI PAKTHKYM
bl
1 8
Tema 3.1. Tecruposa
Beenenue B HUe
cepruduka
LU0
Tema 3.2. H 4 2 0 0 0 2 TecrupoBa
OPMaTHUBHO- HUE
METOANYECK
oe
obecrieyeHu
e cepTuduk
auuu
Tema 3.3. 4 2 0 0 0 2 Tectuposa
HearenbHOC HUE
Th OPraHOB
1o cepTudu
Kalluy U Uc
TIBITATEIbHBI
X
Jadoparopu
.
Tema 3.4. 6 2 2 0 0 2 Tecruposa
IIpumenenn HUE
e cepTuduk
anuu
Hroro 108 32 16 16 0 44
MO/AJIEKUT
H3y4eHHI0

5. COAEPKAHUE TUCHUIIJINHDBI

Pa3znea 1. MeTpoJiorus

Tema 1.1. MeTpoJoruss Kak HayKa 00 U3MepeHNsX (0OCHOBHbIE MOHATHA). 3aKOHOAaTedbHAas
6a3a metpoJjorun B P®

CyIlHOCTh METPOJIOTHH, CTaHJApPTU3alUM U CepTU(UKALMK, WX POJib B YIPABJIEHUM KAYECTBOM.
Teopernyeckasi, npuKIaaHas, QyHIaMEHTaIbHasg MeTpojiorusi. (OCHOBHBIE TOHATUS MPUKIATHOU
METpOJIOTUH. 3aKOHOIaTesIbHasA 6a3a MeTpoJsioruu B PO.

Tema 1.2. IlonsaTue pusnyeckoi BeJUYNHbI B METP 0JIOTHH

OOBEKT W3MEpeHUsl: CBOWCTBO OOBEKTa W3MEpEeHHUs, KOJMUYECTBEHHblE U  KaYeCTBEHHbIC
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xapakrepucTuku. [loHsarue BenuuuHbl. Pusnmyeckue u Hepuznyeckue BeauuuHbl. Knaccudukanms
(puznyeckux BenmuuH. Pazmep, 3HaueHne, ICTUHHOE U AEUCTBUTEIbHOE 3HAUYEHHUE, Pa3MEPHOCTb, €IMHULIA
u3MepeHus (pusnyeckord BeaMuuHbl. OCHOBHAas W MpoOM3BOAHAs (usnueckas BeauunHa. Cucremsl
(puznyeckux BenmuuH. Illkana uamMepennit (pu3MUecKrx BeJaMunH. Buapl mkan.

Tema 1.3. Cucrembl (pu3nyeCcKNX BeJUUYNH H UX € TUHHUIL

OCHOBHBIE MOHATHSA: Pa3MEPHOCTb U olnepanuy Haj Heil. Cuctembl puznueckux BeanuuH. OCHOBHas U
MpOu3BO/IHAsA equHuIa cuctembl. CUcTeMHass M BHecHCTeMHasl enuHula. KorepeHTHash MpOM3BOJAHAs
equauiia. KpatHas u posnbHas enuHuna usmyeckoil BenuuuHbl. OCHOBHbIE eauHullbl cuctembl CU.
[Tpunuune nocrpoenust cucteMmbl CU. OnpeseneHre equHuLl U3MEPEeHUsI OCHOBHBIX (PU3MUYECKUX BEJINYNH
cuctembl CU. Cucrema I'aycca. Cucrema CI'C3. [lepeBon eaunuil uzmepenust cuctembr CHU.

Tema 1.4. U3MepeHne — 0CHOBA MeTPOJIOTHYECKOM 1eATeJIbHOCTH

Onpenenenne usMmepenus. CocTapisoNMe 3JI€MEHThl HW3MEpEeHUs: OOBEKT, €JUHUIIA, CPEICTBO,
pe3yJbTaT, TOYHOCTh. Buabl M3MepeHuil: mpsiMble, KOCBEHHbIE, COBOKYIHbIE, COBMeCTHbIE. [IpuHIMIIbI
U3MEpeHun

Tema 1.5. IlorpemnocTu n3mep e Huit

OnpeneneHne norpenHocTi. AOCOMIOTHAS, OTHOCUTE IbHAS U TTPUBE/ICHHbIE MO PEITHOCTH U3MEPEHHIA.
HctrHHOE 3HaueHWe (PU3MYECKOW BEJIMYMHBI IPM MHOTOKPATHBIX W3MEPEHUAX. CPEIHEKBAJPAaTUYHOE
oTKJIOHeHue. CuctemMaTuyeckas U cllydyaiiHasi OIPEeIIHOCTY U3MepeHUi. MeToIMKa BBISIBJIEHUS XapaKTepa
norpemHocTy. Buapl cructemarndeckux omuoOok. CriocoObl ycTpaHEHHsI CUCTEMAaTHYEeCKOW MOTPEITHOCTH.
McTouHuKY OTPEIIHOCTH.

Tema 1.6. MaTemaTnueckoe onucaHue COyYaAWHBIX MOTPENIHOCTEH

Craructuyeckasi yCTOHUMBOCTD pacrpesesenus: HaOmonenui. JudgdepeHimanbaple 1 UHTETpayibHbIe
pacnpesieNieHUsl  CioyyailHO  BeauuuHbl.  HopmanpHoe — pacripejesieHue  CIydailHOM — BEJTMUMHBL.
JloBepUTEIbHBII NHTEPBA U IOBEPUTENIbHAS BEPOATHOCTD.

Tema 1.7. MeToabl 00pado0TKH pe3yJbTAaTOB N3MepeHnil

OnHokpatHble u3MepeHusi. OOpaboTKa pe3y/IbTaToB MPU MHOTOKPATHOM u3MepeHuu. OmpeneneHue
Pe3yJbTaTOB KOCBEHHBIX M3MEPEHNH 1 OlIeHMBaHKe MX NorpenHocTd. CyMMHpPOBaHHE MOTPEITHOCTH.

Tema 1.8. CpeacrBa nuzmepenuii. MetpoJiornyeckne XapakTepUCTHKH CPeJICTB H3MeP eHuil

3akoHOMepHOCTH (POPMHPOBAHMS pe3yJibTaTa W3MEpEeHWs. BHIBI CpeICcTB HM3MepeHuil: Mepa,
U3MepUTebHBIE MpeoOpa3oBaTesid, MPUOOPbl, YCTAHOBKA M CHUCTeMbl. MeTposiornueckoe Ha3HaueHue
Cpe/icTBa W3MepeHus: pabouWe CpelIcTBa W3MEPEeHWs] M STANOHBL. [lWana3oH W3MeEpeHus cpeicTBa
u3MepeHuid. [lorpemHocTh cpecTBa U3MEPEHUsl: OCHOBHASI U JIOMOJHUTENIbHASA. [IpUUMHBI TOTPEeITHOCTH
cpeicTBa M3MepeHus. HopmupoBaHHMe TOTpPEITHOCTH CpejcTBa u3MepeHwid. [Ipemen mormyckaemon
MOTPEITHOCTU Cpe/icTBa u3MepeHwil. Hopmupylomee 3HaueHwe cpeicrtBa uaMepeHuil. CTaOWIBHOCTD
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cpeAcTBa M3MepeHus. I'pagyMpoBOYHasl XapaKTepHCTHKa CpelcTBa M3MepeHHid. YyBCTBUTEIBHOCTh
cpeactea u3MepeHus. Bapuauums cpeacrtBa usmepenus. Kiacc TOYHOCTHM cpelncTBa  M3MEpEHUS:
orpejesieHne U 0003HaueHre. MeTpoIornuyeckuii, HeMeTpOJIOTMUECKHIA, BHE3AIHBIN, IOCTENIEHHbIA OTKa3
cpeactBa  M3MepeHus.  Be30TKa3HOCTh, JIOJNITOBEYHOCTh  CpeAcTBa  u3MepeHus. JluHeilHas u
9KCHOHEHIMAIbHAS MOAEIN U3MEHEHUS MIOTPELIHOCTH B IIPOLIECCE CTapPEHHs CPeCTBA U3MEPEHUSI.

Tema 1.9. O6ecneyeHne e JUHCTBA U3MePEHHU. IrOCy/1ap CTBEHHBIN METP0JOrHYeCKHil KOHTP0JIb

EnuncrBo u3mepenuil. I1paBoBbie OCHOBHI 0OecrieueHusl €JMHCTBA U3MEPEHUI; OCHOBHBIE MOJIOKEHUS
3akoHa P® 00 obOecneuenun enuHcTBa u3MepeHuil. I[loBepka, KaimOpOBKa CpeACTB H3MEpPEHUH.
Merposoruueckasi arTecTalisi CpPeICTB M3MEPEeHMH W HCHBITaTeJbHOro oOopynoBanus. [lonsTtue
METPOJIOTUMICCKOTO O6€CH€‘I€HI/I§I; OpraHMU3allMOHHBIC, Hay4YHbIC n METOANYECKHUE OCHOBBI
MeTposiorndyeckoro obecriedeHus. CTpykTypa M (DYHKIMHM METPOJOTHUYECKOH CITyKOBl MpeanpHsTus,
OpraHu3alun

Paznea 2. CrangapTuszanus

Tema 2.1. MeToanuecKue U IpaBoBble 0CHOBBI CTaAHAAPTU3 UM

[Tonsatue crangaptuzaimu. llenm w 3agaum cranpapruzauuu B P®. CocrosiHMe M OCHOBHBIE
HaIpaBJIeHUs] pa3BUTHs cTaHgapTu3anui. OOBEKTH M CYOBEKTH cTaHaapTu3aimu. KoHCTpyKTOpcKas,
3JIEKTpUYECcKasi, IporpaMMHasi, WHQOpMAIMOHHAs U JApyrMe BUABl COBMECTMMOCTH. Y POBHHU
CTaHJAPTU3ALIN: MEXJyHapOJHBIN, PErMOHAJIbHBIN, HaLMOHAJIbHBIN, aJIMAHUCTPATUBHO-
TepputopuaibHbiid. [loIypOBHM HalMOHAIBHON craHaaptuzaimu. QPyHKIMU, TpaBa U OOS3aHHOCTH
CyOBbEKTOB HALMOHAJIBHOM CTaHAAPTH3alM pPa3HBIX YPOBHEH, WX B3aMMOCBsI3b. [IpaBOBBIE aKTHI,
pernameHTupyomme ux gpyHkuuu. [IpaBoBble OCHOBBI cTaHgapTU3alMK: 3aKOH PO «O cranpapruzanmm».
KoHnTposb 3a cobmopennem crangaptoB. CpeacTBa CTaHIAPTU3AIMN — HOPMATUBHbBIE IOKYMEHTHI. Bujibt
HOPMAaTHBHBIX JOKYMEHTOB, UX onpezaeseHue. [IpaBoBast 1 HopmaTuBHAs 0a3a HOPMATUBHBIX JJOKYMEHTOB.
Llenu 1 3a1a4M MEKIYHAPOIHOTO U PErMOHAJIBHOTO COTPYIHMUYECTBA B 00JIaCTH CTAaHAAPTU3ALMH, (POPMBI
coTpyaHMYecTBa. MexIyHapoaHsle opranu3auuu no cragaapruzauuu: MCO, M3K. Ux npaBoBon cratyc,
LIEJIY, 3aJa4d, COCTaB yYaCTHUKOB, CTPYKTypa. Pernonanpnblie opranusanuu no crangaprusauuu: EOK,
CEH, CEHEJI2K: nenu, 3ajauu, COCTaB yYaCTHUKOB, CTPYKTYpa.

Tema 2.2. CuctemMbl cTaHAAP TU3 AU

['ocynapcTBeHHast cucTeMa cTaHgapTu3auuu Poccum: noHsTre, 0ObeKTH U CTpyKTypa. HazHaueHue u
npuMeHenne. [lopsgok  pa3paOOTKH, TPUHSATHS, PpErucTpalyd IpaBW M PEKOMEHAAIMH 110
CTaHAApTU3alMU. MeXrocyaapcTBeHHasi CUCTeMa CTaHJAPTU3alMU: MOHATHE, LIENW, 3aJa4d, OCHOBHbIE
NPUHLMIBI, OpPraHu3anusl padoT MO MEXTOCYAApPCTBEHHOW CTaHAApTH3alK, 00beKThl. OCHOBHBIE BHUJIBI
MEXIOCyJapCTBEHHBIX ~ CTaHAApPTOB, WX HasHaueHwe. llopspok  pa3paGOTKM W IPUMEHEHHs
MexrocyaapcrseHHbIX cranaaptos (I'OCT 1.8-95). IlpaBuia ux npumeHeHus. MexoTrpacieBble CUCTEMBI
CTaHJAPTU3ALMU: Ha3HaueHue, BUAbl. EqUHbBIE cUCTEMbl: KOHCTPYKTOPCKOM AOKYMEHTAUUH, TEXHUUECKOU
JOKYMEHTAIMH, B 00JIACTH OXPaHBI OKPYKAIOIIEH Cpe/ibl.

Tema 2.3. HayuHo-TexHu4YecKHe MPUHIANBI 1 METO/Ibl CTAH AP TU3 AU
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Hay4Ho-TexHUYecKre MPUHIMITBI CTAaHIAPTH3AIMH: TPUHIIAI CUCTEMHOCTH, TTPUHITAIT 0OeCTIeueHU T
(pyHKIIMOHATILHOM B3aMMO3aMEHSIEMOCTH CTaHAApTU3UpyeMbIX u3lenuil. HayuHo-uccienoBaTesbCKuid
NPUHIMI  Pa3paOOTKUA CTAaHAAPTOB, MPUHIMI TPEANOYTUTETHBHOCTH, TPUHIMIT TPOTPECCUBHOCTH U
ONTUMH3AIUU CTAHOAPTOB, B3aMMOYBA3KA CTAHAAPTOB, NPHUHLOWUII MHUHHUMAJIBHOIO YICJIBHOI'O pacxoa
MaTepHuaioB. MeToIbl CTAaHIAPTU3AIINH: KOMITIGKCHAS CTaHIApTH3aIs, YHU(DUKAIHS

Paznean 3. CepTudpukanus

Tema 3.1. BBenenue B cepTupukanmio

OcHOBHbIE TOHATUSI CEepTU(UKAIMU: CepTUDUKAIMS, HWCIIBITAHUs, HMCHbITATEIbHBIE JIA00OPATOPUH,
COOTBETCTBME, OLIEHKA COOTBETCTBUS, CEpTU(UKALMA COOTBETCTBUS, CHCTEMa CEepPTU]PUKALUU.
CTpyKTypHBIE IEMEHTH cepTU(UKALMN: 1IeIM U 337144, BUbI, OOBbEKTHI, CpeIcTBA, MeTO/bl. CyOBeKTHI-
YUYaCTHUKHU CEpTU(PUKALIMN: HALIMOHAJBHBIN, [IEHTPAJIbHBIE U TEPPUTOPUAIIbHBIE OPraHbl, UCIIbITATE/IbHbIE
naboparopud, dKcrepthl. OOs3aTenbHass U JOOpPOBOJIbHAS cepThdUKanusa. Bugpl ceptudukatoB m ux
xapaktepuctika. CeprudukaTtbl U 3HaKU cOOTBETCTBUSA. [IOpAAOK MapKMpOBaHUSA MPOAYKLUMHU U YCIIyT
3HAKOM COOTBETCTBHS. Busbpl cepTU(UKATOB: TMTHEHNYECKHH, KauyecTBa, OE30MaCHOCTH, BETEpPHUHAPHBIN,
IIPOUCXOKIEHUS, KAPAHTUHHBIN

Tema 3.2. HopmaTuBHO-MeTOqNUeCKO€e o0ecnedyeHne cepTuukanuu

OcHoBHblE TpUHLMIBI cepTUdUKanuu. PopMbl U NOPAIOK MpoBeAeHus cepTudukanyu. OcHOBaHuUsA
s Beiiaum ceprudukaroB. Cxemsl ceptudukammu. CraHaapThl Ha OOBEKTHl CEepTHU(UKALIWKM: Ha
MPOAYKLMIO, HA ITPOLIECCH], HA IPEAIPUATHUS, HA YCIYIU.

Tema 3.3. /leATebHOCTH OPraHoB MO cepTH(UKANMA H HCIBITATEJIbHBIX JJa00paTOpPHid.

Tunosas cTpyKTypa NOCTPOEHUs CUCTEMBI cepThduKanuu. Opratsl 10 cepTU(UKALMN: UCTIBITATE/IbHbIE
7a00paToOpuM, HWHCTUTYT  SKCHEPTOB-ayJUTOPOB.  AKKPEAWTALMSl  MCHBITATBHBIX  JIAOOPATOPHIA.
Kiaccuukanuss BUAOB uchbiTaHuil. [lporpammsl ¥ MeTOObl CEpTU(UKALMOHHBIX  HCIBITAaHUIL.
METPOJIOTMYECKOe 00ecrieueH!e UCTIbITAHUS

Tema 3.4. Ilpumenenue ceprTudpukanuu

Ceprudukaius NpoayKIMU | YCIIYT: OTOOP MPOAYKIIMM [Tl UCTIBITAHUIA, HOPMaTUBHAS IOKYMEHTAIIUS,
npouenypa ceprudukaimu, odgopmieHue ceprudukara, dopmMa U coiepxkaHue ceprudgukara
COOTBETCTBHSI, 0OCOOCHHOCTH cepThduKaiyu yciayr. CepTudukaius Mponu3BoCTBA U CHCTEM YIPaBJICHHS
Ka4yeCTBOM: MOTHUBAILIUA K CepTI/I(bI/IKaLlI/II/I, MopAa0K B3aUMOOTHOIIIEHUH npearnpudaTuda ¢ OpraHoM IIO
cepTudUKaIMKM, 3Tanbl CepTU(DUKAIINK, MPOBEPKA TOKYMEHTAIIMU W e TPUMEHEHUs] Ha COOTBETCTBUE
MECXKIYHAPOAHLIM U TOCYJAPCTBEHHBIM CTaHAAPTAM Ha CUCTEMbI KAY€CTBA, CPOKU L[eﬁCTBI/IH CepTI/I(bI/IKaTOB
Y MHCTIEKIIMOHHBIE TTPOBEPKU

6. TEMBI IPAKTHYECKUX U1 CEMUHAPCKUX 3AHATUI
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Pazpnea 1. MeTpoJaorus
Tema 1.2. IlonsaTue pu3nyeckoii BeJUINHBI B METP OJIOTHHI

Bomnpocs! k Teme:
Ounas popma

1. Haiitu ypaBHeHMe 1epeBo/ia OJTHOM IIKAJIbl UHTEPBAJIOB B JIPYTYIO.

2. lllkana dapenrerta sBisgercd mkaaod uHTepBatoB. Ha Hern Q_0 - TemmepaTypa cMmecHu Jibja,
MOBAPEHHON coyii U HamaThips, Q_1- TemnepaTypa uenoBeueckoro tena. Equnuiia usmepenus — rpaiuyc
®apenreiita [Q_F ]=(Q_1-Q_0)/96=1°F. Temmnepatypa TasgHHs CMECHU JbJa, I[OBAPEHHOM COIH U
HalaThIpsl OKasajach paBHOM 32 , a temmeparypa kumneHuss Boabl — 212 . [lo mkane Lenbcusa -
TeMIlepaTypa TasHUS Jibja, - Temreparypa kumenus Bomwl. ['panyc Llemscust . TpeOyercss MOIyduTh
popmyiy 1151 mepexoia OT OJJHOW HIKAJIBI K JPYTOW.

3. PaccmoTpuM moHATHSA: BKYC, UIMHA, Macca, 3amax, CTeTUYHOCTh, CKOPOCTb, NaBieHue. Kakue u3
9TUX TIOHATUN MOJIKHBI OBITH OTHECEHBI K CBOWMCTBAM BeIIECTB, a Kakue K (PU3MUYECKUM BeJMYMHAM,
XapaKTepU3YIOLIUM CBOWCTBA?

4. Cpopmynupyiite oTanuue Mexay psaamu Beanuud: 1; 3; 0,5 u 10 u 1 kr; 3 mun; 0,5 115 10 cm.

5. OObsicHUTE MOHATUE «JIEHCTBUTENIbHOE 3HaUYeHUe (PU3NUECKON BEIMUYUHbI», «UCTUHHOE 3HAYEHHE
(pu3nuecKoi BeJMYMHBI» U «IOTPEIIHOCTb Pe3yJibTaTa U3MEPEHUs», UCXO/AS U3 OCHOBHBIX MOCTYJIaTOB
METpPOJIOTUH:

A) CymecTByeT UICTUHHOE 3HauYeHUe (PU3NYECKOW BEJTMUMHBI, KOTOPYIO Mbl U3MEPSIEM.

b) UctunHOE 3HaueHne (pu3n4eckor BeJIMYNHBI ONIPEIEIUTh HEBO3MOKHO.

B) MctuHHOE 3HaueHne (pU3NIECKON BEJIMUMHBI IOCTOSIHHO.

Tema 1.3. Cucrembl (pu3nyeCcKNX BeJUUYNH H UX € TUHHUIL

Bomnpocs! k Teme:
Ounas popma

[Tpou3BOAMUTCS OMPOC CTYAEHTOB O CUCTEMHBIX U BHECUCTEMHBIX OTHOCUTENIbHO cucTteMbl CU eauHmil
(pusnueckux cucrem, COrjacHO MHIUBUAYAJIbHOMY 3aJaHUIO.

Ne crynenTa B cniicke rpynmsl ConepkaHie UHIMBUIYaJIbHOTO 3aaHus

1 CucreMHbIe ¥ BHECHCTEMHBIE €AMHULIBI U3MEPEHHUS] MaCChl

2 CucTeMHbIe ¥ BHECHCTEMHBIE €MHULIBI U3MEPEHUS] JUTMHbI

3 CucreMHble M BHECUCTEMHBIE €IMHULIBI U3MEPEHNUsI BPEMEHU

4 CucreMHble Y BHECUCTEMHBIE €JMHUIIBI U3MEPEHHS TeMIIepaTyphl

5 CucteMHble U BHECHCTEMHBIE €AMHULIBI U3MEPEHUS SHEPTUU

6 CucteMHbIe ¥ BHECHCTEMHBIE €MHUILIBI U3MEPEHUS] CHITBI

7 CucTeMHbIE U BHECHICTEMHBIE €AMHULIBI U3MEPEHUS JaBJICHNUS

8 CucremMHbIE 1 BHECUCTEMHbIE €IMHUIIBI U3MEPEHUsI CKOPOCTU

9 CucteMHble U BHECHCTEMHBIE €AMHULIBI U3MEPEHNUS] MOLITHOCTH

10 CucteMHBIE M1 BHECUCTEMHBIE €JUHULIBI U3MEPEHU I HATIPSKEHUS

11 CucremHble U BHECUCTEMHBIE €JUHULBI U3MEPEHUS PAANOAKTUBHOCTH

12 CucreMHble ¥ BHECUCTEMHbIE €UHUIIBI U3MEPEHUS YIJia
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13 CuctemHbIe 1 BHECUCTEMHbIE €JUHULIBI U3MEPEHUsI TUIOIIAAN
14 CucteMHbIe M BHECUCTEMHBIE eJUHULIBI U3MEPEeHUsT 00beMa
15 KpatHble 1 10JIbHBIE €IMHULBI U3MEPEHUS

1. C xakumu eauHHMIIAMKM (DUBWYECKUX BEJIMYUH OCYIIECTBIISUIOCh CPAaBHEHHE OOBEKTOB, €CIIM B
pe3yJbTaTe u3MepeHus ObLIH Moy4YeHsl creayomume 3Hadenus: 1r; 10 H; 3 To; 20 xr; 5 A, 0,1 B?

2. Ilpumenute papyrue eIuUHMIIBI [JIs BBIPAXKEHUs] pe3yJbTaTOB W3MEPEHUM, MPHUBEICHHbIX B
npepyen 3agave. Kak npu aToM uaMeHuTcs: (pu3MUYecKuil pa3Mep BEJIMYMHBI M €€ YUCII0BOE 3HaueHue?

3. Hanmmure popmysibl pa3MEepHOCTH, BbIpa3UTe Yepe3 OCHOBHbIE U JOTMOJIHUTENbHbIe eAuHUIb CU 1
MpUBEIUTEe HAUMEHOBAHUS EAWHUI] CIEAYOIIUX JIEKTPUUECKUX BEJUYMH: YaCTOTHI, SHEPTUU, padOTHI,
KOJIMYECTBA  TEIUIOTH, MOIIHOCTH, 3apsifia, SJEKTPUUECKOrO COMPOTHUBJIEHUS, SJIEKTPUUECKOM
MIPOBOJUMOCTH, JIEKTPUUECKON EMKOCTH.

4. I1o pa3MepHOCTH M BbIPAKEHUIO Yepe3 OCHOBHBIE U JOMOJHUTEIbHBIE €JUHHULIBI ONPee/uTe Kakue
9TO0 eauHMUIIb (pusnueckux Beanuud: 1) LMT-2, mkre-2; 2) LT-2, mc-2; 3) LT-1, mc-1.

5. ABTOMOOWJIb JIBUKETCS TIO TOPOAY €O CKopocThio 60 km/u. Tlocie BBIKJIIOYEHUWsI JBUTATENS W
TOPMOXKEHHUSI aBTOMOOWJIb OCTaHaBIMBaeTcs uyepe3 2 c. Onpenenutb CUIy TOPMOXKEHUs, €ClM Macca
apromobOung 1,2 T.

6. OrnpenenuTh MOIIHOCTb SJEKTPOJBUTATENIsI, €CJIM OT HACOCa, IMOAAOIIEr0 BOAY U3 CKBAKUHBI
riyouHou 3 KM, TpeOyertcst mogava 1 Boasl B 1 wac. KITJA nacoca 74,5%.

7. OnipeienuTe KOJUYECTBO TEIUIOTHI [JIs1 HarpeBaHusi MeAHOro nasuibHuka Maccou 200 r ot 20 go 300 .
V nenpHas terutoeMkocts Mean 0,091 kan/r .

8. NneanpHas TerioBas MammHa padotaet mo 1mukiay Kapro. Onpenenurs KITIL 1ukona, eciau 3a oguH
MK ObUTa mpou3BeieHa padorta, paBHass 300 Krc*m, M XOJOOWIBHUKY TEpPeJaHO KOJHMUYECTBO TEILIO,
paBHoOe 3,2 KKaJ.

9. Haiitn pacxon OeHsuHa B guraresie aBromoowns Ha 100 kM myTy nipu cpeaneit ckopoctu 30 km/4,
€CJIM Cpe/IHsIsl MOITHOCTD apurartens 15 iic, a ero KITJL 22%. Teriora cropanust 6eH3UHA KKJI/KT.

10. Hanti nageHvie HanpsiKeHWsl Ha MEIHOM MPOBOJIE JJIMHOM 1 KM, [uamMeTpom 4 MM, €CJIM CHJIa TOKa
B HEM 5 A. yzenbHoe corpoTuBieHre Meau OM Mm2/wm.

Tema 1.5. IlorpemnocTu u3mMep eHui

Bormpocsl k Teme:
Ounas opma

JlaHHasd TeMa BKJIIOYAET CIEAYIINME pa3felibl U3y4aeMOro Kypca: KJIacCu(pUKaluus NOIPEIIHOCTEN
M3MEpPEHUI; BUJIBl MOTPEIIHOCTEN M UX OMNpeAeeHUs (B TOM YKCIE MOrPEIIHOCTH CUCTEMATHYECKUE U
clly4aiiHble; OOBEKTUBHBIE, CyObEeKTHBHBIE W TPyOble; MHCTPYMEHTAIbHBIE, METOANYECKIE, CUNTHIBAHUS,
BBIUMCJIEHU, KOMMYTALIMOHHBIE U OT BJIUSIOIKUX (PaKTOPOB).

311ECh K€ U3YYaIOTCS KOJIMYECTBEHHBIE XaPAKTEPUCTUKH NOTPEIHOCTEN (TIOIPELIHOCTH OTHOCUTEIIbHbIE
1 a0COJIIOTHBIC), & TAK)KE PACCMATPUBAIOTCS MOHSTHUS O MOTPEITHOCTSIX CPEJCTB U Pe3yJIbTaTOB U3MEPEHUSI.

1. Dnement, y koroporo DJIC E=1,5 B, a BuyTpennee conporusienue 0,2 OM, 3aMKHYT Ha BHeIlIHEe
conporussieHue 14.8 OM. OnpenenuTs, 4eMy paBHa OTHOCHUTEJIbHAS MOTPEIIHOCTb MPU PacueTe TOKa B
LeNy, €ClId BHYTPEHHUM CONPOTHBICHUEM 3JieMeHTa MpeHeOpeub. Kak M3MEHHUTCsS OTHOCHTENbHAs
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HOTPEeIIHOCTh, €CJIM MPU MPOYMX PABHBIX YCJIOBUSAX BHeEIlIHee conporuBieHue Bmecto 14,8 OM craHer
paBHbM 0,3 Om?

2. KakoBa oTHOCUTE bHASA NTOrpeiHocTh u3Mepenus /IC renepatopa npu U3MEpeHUH ee BOJIbTMETPOM
¢ conporusieHueM 10 kOm? BHyTpeHHee conporusienue reveparopa 0,2 Om.

3. Onpenenuth aOCOMIOTHYI0O ¥ OTHOCHUTEJbHYIO MOTPEUIHOCTh U MPEACTABUTh PE3yJIbTaT W3MEpPEeHUs
TOKa, ecJiu amnepMeTp nokazai: 54,2; 54,0; 53,8; 54,3; 54,1; 54,9; 54,4; 54,0; 53,6; 54,0 A.

4. Tlokazanue ammepmerpa 20 A, a ero BepxHuil npeaen 50 A, mokazaHusi oOpa3oBoro nmpuoopa,
BKJIIOUEHHOT'O TocjieioBarebHo, 20,5 A. ONpeneauT OTHOCHUTENIbHYI0O M IPUBEIEHHYIO IOTPEIIHOCTU
amrepmerpa.

5. 3HaueHue CONpPOTUBJIEHMS, TOJIYYEHHOE IIpU M3MEPEHUsX, OKasaloch paBHbIM 202 Owm.
nevictButenbHass ero BeamurHa 200 Om. OnpenennTth aOCOMIOTHYI0O M OTHOCHTENBHYIO TOTPEITHOCTH
W3MEpPEHUS COIPOTUBJIEHHUS.

6. [1pu u3mepeHun conpoTuBieHUs BeauurHon 7,5 OM 1o nenu mpoTekan Tok B 16 A, a BoJbTMETp
nokaszan Hanpspkenue 121 B. OnpenenuTb aOCOMIOTHYIO U OTHOCHUTEJIbHYIO MOTPEIIHOCTh ONpeleieHUsI
COIIPOTHUBJICHUS.

7. I1pu n3MepeHnu HalpsKeHUs Ha Harpy3ke conpotusieHreM 7 OM BoasT™eTp nokaszan 13,5 B. 91C
ucrounuka 14,2 B, a ero Buytpennee conporusienue 0,1 Om. Onpenenuts aOCOMOTHYIO M OTHOCUTEILHYIO
MOrPELIHOCTb U3MEPEHUN.

8. Ilna onpenenenus D/C reneparopa K ero 3a’xuMam MPUCOEAUHEH BOJbTMETP conpoTusieHreM 1200
Owm. Baytpennee conporusienue reaeparopa 0,6 Om. Kakyio ommoOKy Mbl JOITyCKaeM, CunTast oKa3aTesn
reHepaTopa paBHbBIMHU IIOKa3aTelsIM BOJbTMETpA.

9. [lecsATh OIMHAKOBBIX CBETWJIbHBIX JIAMII COEJUHEHBI NapauiebHO. Tok B Kax 101 amrie paseH 0,3 A.
OIpeJeIUTh A0COTIOTHYIO M OTHOCUTEJIbHYIO IIOT PELLTHOCTh aMIIEPMETPA, BKJIIOYEHHOT'O B HEPA3BETBICHHYIO
4acTh LIENH, €CJIN €ro NoKa3aHusa 3,3 A.

10. Tokazanus oOpasuoBoro ammepmerpa 20,4 A, onpenenuTh aOCOMIOTHYID W OTHOCHUTEJBHYIO
MO PEeIIHOCTb, MOIPABKY 1 OBEPsIeMbIX TPUOOPOB, €CIM NOKa3aHus Mpudopa B oJHOM ciyvae 20 A, a B
apyrom — 15 A.

11. UsmepenHoe 3Hauenue conpotusiaeHuss 100 Owm. Ilpenen poryckaeMoil OTHOCHTENIBHOM
norpemtHoctu u3mepeHust 1%. Haiitu vHTEpBai, B KOTOPOM JOJKHO HaXOJUThCS MCTUHHOE 3HAYEHUE
COIPOTHUBJICHUSI.

12. Boaptmerpom ¢ amanazoHom nokazanu (0...30) B u nmpepenom gomyckaeMol NpPUBEICHHOU
norpemtHoctd 0,5% BBINOJAHEHO M3MepeHue HanpsikeHus. IlomydyeHHoe 3HaueHue paBHO 9,5 B. mocie
orpezienieHrst 0ojiee TOYHBIM BOJBTMETPOM JEHCTBUTENIBHOTO 3HAUEHMS HANPSUKEHHs BBISICHWIOCH, UTO
OTHOCHUTEJIbHASA TOTPEIIHOCTh NEPBOro BOJIbTMETpa cocTaBwia 1,5 %. He mnporuBopeuut s 310
3as1BJIEHHOM J1J151 IEPBOTO BOJIBTMETPA TOYHOCTH?

Tema 1.6. MaTemaTHuecKoe ONUCaHNE CJOYYaAHHBIX OTPENIHOCTeH

Bormpocsl k Teme:
Ounas opma

1. CnyuaiiHasi morpetrHocTs [ pacrpeiesneHa rno 3aKOHy paBHOMEPHO# TIIOTHOCTH. MI3BecTHbI 3HaUeHu s
BepositHOCTe# 1ByX coObiTuii — P1 u P2. P1 = P(( 5 mxB) = 0,2. Onpenenute 3nauenus aucnepcun D([2)
u BepoarHoctu P3 = P(7 > 0).

2. Nan rpaduk pyHKuuU pacnpeaeneHus F(x) ciayyailHoi BeuuuHbl X.
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Onpenenute BeposATHOCTH cienytonmx coobrruii: P1 = P(X [ a), P2 =P(0 2 X [ a), P3 =P(X > 0), P4 =
P(X 1. CiyuaiiHasg TOTpelIHOCTh W3MEPEHMsl HAINpSDKEHUs paclpejiesieHa M0 3aKOHY PaBHOMEpPHOU
IUIOTHOCTA M MMEeT MaTeMaTU4ecKoe OXHOAaHWe, PaBHOE Hy0. BeposaTHOCTb TOro, yTo 3HAYEHUE
norpettHocTy npesbicut 1,8 MkB, paBHa 0,2. Onpenenure JUCNIEpCrIo MOTPELIHOCTH.

2. CnyuvailHasg NOTpeUIHOCTh M3MEpPEHHs HalpsDKeHUs paclipeeieHa [0 3aKOHY PaBHOMEPHOM
IUIOTHOCTU. 3HA4Y€HUs1 MAaTEMATUYECKOTO OKUIAHUS U AUCTIEPCUU NTOTPELTHOCTHA PaBHbI COOTBETCTBEHHO 9
MB u 27 MB2. Onpenennre BEposATHOCTh TOTO, UTO MOTPEIIHOCTh HE TPEBBICUT 1O MOAYJII0 6 MB.

3. ChnyvailHasi TOIPEIIHOCTh W3MEpPEHMs HaIpsSKEHUs paclpejesieHa IO 3aKOHY pPaBHOMEPHOM
IJIOTHOCTH. MI3BECTHBI BEpPOSATHOCTH TOTO, YTO 3HaueHue norpemtHocty He npesbicuT 200 u 300 mxB. Onn
cooTBeTcTBeHHO paBHbI 0,25 1 0,5. Onpeaenure AUCIEPCUIO TIOTPEIIHOCTH.

4. ChnydailHasg TOTPELIHOCTh W3MEPEHHs HalpsUKeHUs paclipelesieHa I0 3aKOHY PaBHOMEPHOM
IUIOTHOCTU. BeposATHOCTh TOro, 4ro 3HaueHue mnorpemHocTd He mnpeBbicuT 100 MkB, paBna O,1.
BeposTHocTh TOrO, uro 3HaueHwe norpemHoctd npesbicuT 500 MkB, toxke paBHa 0,1. Omnpenenure
MaTEMAaTUYECKOE OKHUJAHUE TIOIPEIIHOCTH.

CiyyaiiHast IOTrpelHOCTh U3MEPEHNU S HAIIPSKEHU s paclipeielieHa 10 3aKOHY PaBHOMEPHOM IJIOTHOCTH.
M3BecTHBI 3HaU€HUS TUIOTHOCTU BEPOSATHOCTU M MATEMaTHUYECKOTO OKMIAHUSA: COOTBETCTBEHHO 2MB-1 n
—100 mxB. Onpegenure BEpOATHOCTb TOTO, YTO 3HAYEHUE MOTPENTHOCTH 10 MOy 10 rpeBbicuT 100 MKB.

Tema 1.7. MeToab1 00pad0TKH pe3yJbTAaTOB N3MepeHuil

Bomnpocs! k Teme:
Ounas popma

[Mpy wu3yyeHuM >TOW TeMbl TpeOyeTcsl HM3YUUTh OIIEHKM TMOTrPEITHOCTEH pe3ybTaToB MPSMBIX
OJHOKPATHBIX M3MEPEHUM M METOABl OLEHKM IOTPEIIHOCTEN PpE3yJbTaTOB NPSMBIX MHOTOKPATHBIX
u3MepeHuidl. B 3TOM ke pasgene Kypca pacCMaTpUBAIOTCS IOHSTHS PaBHOTOYHBIX U HEPAaBHOTOUYHBIX
IIPSAMBIX U3MEPEHUN M METOIbI OLIEHKH MOTPEIIHOCTEN ITPU ITPOBEACHUH TEX U IPYTUX U3MEPEHUH.

1.ITpu uccnenoBaHUM MEpPHOTO MPHOOpa OBLIO MPOM3BENCHO 12 M3MepeHre OJHOW U TOW ke JIMHUM:
160,07 m; 160,15 m; 160,11 m; 160,03 m; 160,12 m; 160,04 m; 160,14 m; 160,07 m; 160,13 m; 160,09 Mm;
160,15 m; 160,00. OnpenenuTs cpegHee 3HAYEHWE W CPEAHEKBAJPATUYHOE OTKJIOHEHHE pe3yJibTara
M3MEPEHM.

2. Ilpu noBepke TOYHOCTHU MOKA3aHUI amriepMeTpa ObLIO MOJYYEHO AEUCTBUTEIbHOE 3HAYEHHE CUJIbI
toka 8,0 A. [Nokazanus noeepsiemoro npudopa — 7,98; 7,96; 8,03; 7,95; 8,04; 8,06; 7,92; 8,05; 8,01 u 7,94
A. Onpenenutb CpeaHEKBaPaTUYHOE OTKJIOHEHUE B PsAY U3MEPEHHUIL.

3. ecsATUKpaTHOE WU3MEPEHHE COMPOTUBJIEHUS pe3ucTopa Aaj cienyiomme pesyibrathl: 406,25;
408,30; 407,45; 407,00; 407,60; 406,07; 408,25; 407,15; 406,84; 407,40. Buuucnure cpegHee
COIPOTHUBJIEHUE PE3UCTOpa U JIOBEPUTEIIbHBIM UHTEPBAJ MOIPEIIHOCTH IPU JOBEPUTEIBHON MTOTPEITHOCTH
P=98%.

4. VsmepeHusi MHIYKTUBHOCTY KAaTYUIKM IPU BBICOKMX YacTOTax Ay CIEAYIOLIME pe3ysbTaTsl: 162;
160; 156; 166; 158; 164; 145; 162; 160; 154; 158 mI'H. [IpoBeputh MoslydyeHHBIN psiJi pe3yIbTATOB Ha
HaJIMYMe rpyObIX MPOMAaxoB, UCHOJIb3Ys1 KPUTEPU .

5. Ilpu u3MepeHuM HanpsKEHHOCTU SJIEKTPUYECKOro MOoJis PaJMOCTAHLMM MOJyYeHbl CIeAyIoIue
sHauenus: 230; 260; 240; 170; 250; 200; 220; 280; 360; 310 mB/M. IIpoBeputh psii Ha OTCYTCTBUE
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IPOMaxoB, BBIUMCINTh Hanbojiee BEPOSITHOE 3HAYCHHE HANPSDKEHHOCTH SJIEKTPUYECKOro MO M
MIpeJeIbHYIO0 IOrPELIHOCTD Psijia U3MEPEHUN.

6. Heobxommoe 371eKTprIecKoe COMPOTHBIICHHUE IIENH B PsIe CIydaeB MPUXOIUTCS CO3JaBaTh TEM WM
WHBIM COeTMHEHHEM JIBYX M 0oJiee CTaHIApTHHIX pe3ucTopoB. Ilycth umeoTcs nBa pesucropa, R1 u R2, co
CJIe1yI0IMMHA HOMUHAIbHBIMY 3HAUYEHUSIMUA CONPOTUBIIEHUS U NPeJesIaMU I0ITyCKaeMOTr0 OTHOCUTEIbHOIO
OTKJIOHEHMSI PeajbHOTO COMPOTHBJIEHHUS OT HoMuHaibHOro: R1 = 1 kOwm, R2 = 3 kOwm, [AR1m = 0,2 %,
AR20 = 1,0 %. Onpepenute HOMHUHAbHBIC 3HAYEHUS] SKBUBAJIECHTHBIX COMpOTHBICHUA Rroc m Rmap,
COOTBETCTBYIOLIMX I1OCJIEA0BATEIBHOMY U ITApAJUIEIbHOMY coeTuHEeHUsM pe3uctopoB R1 u R2, u npenens
JOIYCKAeMBIX OTHOCUTEJIbHBIX OTKJIOHEHUI pealbHbIX 9KBUBAJIEHTHBIX cOonpoTuBiIeHui oT Rnoc n Rnap.

7. HoMyHanpHOE 3HAYEHUE COMPOTUBIIEHUS PE3UCTOPA U MIPEJEIl IOIMyCKAaeMOro OTKJIOHEHUS OT HETO
paBHbI cOOTBETCTBEHHO 5.1 KOM m 0,2 %. Onpenenvre aHAJOTUYHBIE MApaMETPbl BTOPOTO PE3UCTOPA,
KOTOpBIM, OyAyud TOAKIIOYEH MapajieSlbHO IE€PBOMY, OOECHEeYUT TOJIyuyeHHe SKBUBAJIEHTHOTO
COIIPOTUBJIEHUS] ¢ HOMUHAJIBHBIM 3HaueHueM 5 KOM M IpesieioM J0MyCKaeMOro OTKJIOHEHHS OT HEro He
oosee 0,25 %.

8. Ompenenurts MOJHOE CONpPOTUBIEHHE pe3ucropa Ha vacrore 0,5 ', ecim ero MHIYKTUBHOCTb
cocraisier 0,1 T'n, u aktuBHOe conportusieHre 50 Om. BbluMCINTh NOTPEIIHOCTh pe3yjbTaTa, €CiIu
MHIYKTUBHOCTb OIpe/ie/IeHa C MOTPELIHOCTBIO , @ COIIPOTUBJICHUE .

9. BblUMCINTh NOrPENIHOCTh, C KOTOPOW ONPEJENIEHO COMPOTUBJIEHUE MPOBOAHMKA, €CIM €ro JJUHA
U3MepPEeHa ¢ MOrPEeLIHOCTHIO , IMAMETP - , a YeJIbHOE COIIPOTUBJIEHUE MaTepHaa - .

10. HaiiTh MHAYKTUBHOCTb KaTyIIKM W TOTPEIIHOCTb, C KOTOPOM OHa ONpEAEsieHa, €CJIU II0JIHOE
conpoTtuBieHue Karymku Om, Ha yacrore ['11, a akTuBHOE corpoTusiieHue - Om.

11. Tlyrem wu3MepeHHsi COINpPOTUBJICHUSI TPOBOAHMKA NPU Pa3HBIX TeMIlepaTypax HeoOXO0AuMO
9KCHEPUMEHTAJILHO OIPEJEIUTh €r0 CONTPOTUBJIEHUE ITPU U TEMIIEPATYPHBII KO3 ULKEHT , eciii ipu Om
u npu Om. KakoBa ommoKka B ONpeesieHuy U , €CJI COMPOTUBIIEHHE ONPEAEsIOch ¢ TOUHOCThI0O OM, a
TeMIIEpPaTypa ¢ TOYHOCTBIO 110 .

12. HeoOxoauMoe 3/1eKTpUYecKOoe COMPOTUBJIEHUE LIEMU B Psifie CIydaeB MPUXOAUTCS CO3/1aBaTh TEM
WM UHBIM COE/IMHEHMEM JBYX M OoJsiee CTaHAApTHBIX pe3uctopoB. ITycTs mmelotcs aBa pesucropa, R1 n
R2, co crenyommmy HOMUHAJIBHBIMUA 3HAUEHUSIMU COIPOTHBJIEHUS U IIpeJesiaMu  AOIYCKaeMoro
OTHOCHUTEJIbHOIO OTKJIOHEHUSI PEAIbHOTO COMPOTHUBIIEHUS OT HOMUHAIBHOIrO: R1 = 1 kOM, R2 = 3 kOm,
PR1m = 0,2 %, MR2m = 1,0 %. Onpenenure HOMUHAJIbHBIE 3HAYEHHSI SKBUBAJICHTHBIX COIPOTHBIICHUI
Rroc n Rnap, cooTBeTCTBYOIIMX MMOCIEA0BATEIbHOMY U NTApaJUIeIbHOMY COEAMHEHUsIM pe3ucTopoB R1 u
R2, u npenenbl 1oryckaeMblX OTHOCUTEIbHBIX OTKJIOHEHUI PEaIbHbIX SKBUBAJIEHTHBIX COIIPOTUBJIEHUNA OT
Rnoc u Rnap.

13. HoMuHasipHOE 3HaY€HHUE CONPOTUBIIEHUS] PE3UCTOPA U MIPEJeIT JOIYCKaeMOro OTKJIIOHEHUS OT HETO
paBHbl cOOTBETCTBEHHO 5.1 KOM m 0,2 %. Onpenenvre aHAJOTUYHBIE MApaMETPbl BTOPOTO PE3UCTOPA,
KOTOpBIM, OyAyud TOAKIIOYEH MapajjieJlbHO TIE€PBOMY, OOECHEeUYHUT TOJIyuYeHHe SKBUBAJIEHTHOTO
COIIPOTUBJIEHUS] ¢ HOMUHAJIBHBIM 3HaueHueM 5 KOM M IpesieioM J0MyCKAeMOro OTKJIOHEHHS OT HEro He
oosee 0,25 %.

14. OnpenenuTh NOJHOE CONPOTHBJIEHHE pe3ucrtopa Ha yactore 0,5 I'm, ecnm ero MHIYKTUBHOCTh
cocraisier 0,1 T'n, u aktuBHOe conportusieHre 50 Om. BblUMCINTH MOTIPEIIHOCTh pe3yjbTaTa, €CiIu
MHIYKTUBHOCTb OIpe/ie/IeHa C MOTPEIHOCTBIO , @ COIIPOTUBJICHUE .

15. BbluncIuTh NOrpelIHOCTb, C KOTOPOU ONpEAE]eHO CONPOTUBJIEHUE MTPOBOJHMUKA, €CJM €ro JJIMHA
U3MepEeHa C MOrPEeLIHOCTHIO , IMAMETP - , a yeJIbHOE COIIPOTUBJIEHUE MaTepHaa - .

16. HailTh MHAYKTMBHOCTb KaTyIIKM W TOTPEIIHOCTb, C KOTOPOM OHa ONpeAesieHa, €CJIU II0JIHOE
conpoTuBieHue Karymku Om, Ha yacrore ['11, a akTuBHOE corpoTusiieHue - Om.

17. Tlytem wu3MepeHUsi COIPOTUBJICHUSI TPOBOAHMKA NPU Pa3HBIX TeMIlepaTypax HeoOXO0AuMO
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9KCHEPUMEHTAJILHO OIPEJEIUTh €r0 CONPOTUBJIEHUE ITPU U TEMIIEPATYPHBIN KO3 ULKEHT , eciii ipu Om
u pu Om. Kakosa ommoka B onpesie/ieHuu ¥ , €CJIM CONPOTUBJIEHUE ONpPeAessuloch ¢ TOUHOCThI0 OM, a
TeMIIEpPaTypa ¢ TOYHOCTBIO 11O .

Tema 1.8. CpeacrBa nuzmepenuii. MeTpoJiornueckne XapakTepUCTHKH CPeICTB H3MeP eHuil

Bomnpocs! k Teme:
Ounas popma

Bonbrmerpom ¢ amanazonom wusmepenuit (0.. 30) B u npenenom omyckaeMod IMPUBEIEHHON
norpettHocty 0,5% BHITOJIHEHO U3MepeHue HanpskeHus. [lomydeno 3nauenne 9,5 B. Iocie onpenenenus
6oJiee TOYHBIM BOJIBTMETPOM JIEHICTBUTEILHOTO 3HAYEHUSI HANPSKEHUST BBISICHUIOCh, YTO OTHOCHTENIbHAS
HOTPEeIIHOCTb MIEPBOrO BOJIBTMETpa cocTaBuia 1,5%. He npoTuBOpednT jin 310 3asBJICHHON 1Sl IEPBOTO
BOJIbTMETPA TOYHOCTH?

[lIkana amnepmerpa kiacca Touynoct 0,5 paszoura Ha 150 penenmii. YyBcTBUTENIBHOCTH TTpUOOpa 0,2
nen/MA. Onpenenuts a0COMIOTHYIO M OTHOCUTEIbHYIO MOTPETHOCTH, €CJIU MPUOOp Mokazan 32 JeeHus..

Kinacc tounoctn marasuna conpotusienud 0,02/0,01, Bepxunui npenen 120 Om. domyctumo
UCIOJIb30BaTh 3TO YCTPOMCTBO ISl BOCIIPOW3BEEHUS CONMPOTUBIEHUs B MHTepBaje oT 20 go 40 Om c
MaKCHUMAJIbHO JOMYCTUMOMN a0COMOTHON norpemHocTbio 0,1 Om.

J1st mpoBepKU pabOTOCIIOCOOHOCT OMMeTpa Kiacca TouHocTH 0,5 mpoBesn M3MepeHue STaJOHHOTO
conporusienus (300 £ 0,1) Om. B pesynbrare msmepenus noxydeno 3Hadenue 298,3 Om. Heobxommmo i
OTIIPaBUTh OMMETP Ha BHEOUEPEIHYIO ITOBEPKY (OTBET MOATBEPAUTE MATEMAaTUUECKUM HEPABEHCTBOM)?

BosnbT™METpOM € LIM(POBBIM OTCUETOM M3MEPEHO HAIpsiKEHUE NOocTOsIHHOro Toka 20 B Ha npenene 30
B. OcHoBHasi oTHocuTenbHast morpemHocTh npudopa O_0=1[0,25+0,1(U_max/U-1) ] . Usmepenwue
MIPOM3BOJUTCS NP HOPMAJIBHBIX YCIOBHSIX. BBIUMCINTD MHCTPYMEHTAIBHYIO a0COTIOTHYIO TOTPEITHOCTD U
3anucarh KJacc TOYHOCTU CPEICTBA U3MEPEHUSI.

CrpesiouHblil BOJBTMETP MMEET ABa AMana3oHa MokKazaHui ¢ BepxHuM npeaeaoM 90 B u 240 B. Yemy
paBHa LieHa JeJIeHNs] Ha BTOPOM JMara3oHe, eCild Ha EPBOM OHa paBHa 3 B.

Ortcuer no mkaie npudopa ¢ npeaenamu usmepenuii or 0 1o 100 B 1 paBHOMEpHO# MIKaJION COCTaBUIT
75 B. He yunthiBasi Apyrve BU/bI IOTPEIIHOCTEN U3MEPEHH S, OLIEHUTh TPEJIeIbl JOMyCKaeMOi a0COMIOTHON
MOTPEIIHOCTHY MTPU UCTONIb30BaHUU pa3anuHbix CU ¢ kimaccamu tounoctu: 0,02/0,01; 0,5 u 0,5

Paznea 2. Cranaaprusanus
Tema 2.3. HayuHo-TeXHIYe CKHE MPUHIMIBI 1 METObI CTAHAAP TH3 Al

Bormpocsl k Teme:
Ounas opma

1. ITo xakou mporpeccuu (apu(pMETUYECKOM WIA T€OMETPUUECKOM) CIIEAYeT HATaIuTh POU3BOACTBO
ABUTATENIell BHYTPEHHEro CropaHusi, 4ToObl 0OeCHeYrTh PaBHOMEPHOE HapalMBaHME MX MOIIHOCTEN?
Jnana3zoH n3MeHeHust MonHocTer apuraresneit ot 10 1o 160 m.c. [IpomMexyToUHbIE rpaaliii BEIOPAHBI IO
aprudmMeTHUecKoi MPOrpeccuu ¢ pa3HOCTBIO 25 JI.C. M reOMeTpUUYecKoil co 3HameHateneM g=1.6. OO0iee
KOJIMYECTBO I'pajlaliiii PaBHO 7.
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2. Bo3pMméM 2 psaga npeanoururesbHbix yncesa R 10 u R 20. Kakomy u3 HUX ciiegyeT oTaaTh MpearnovYTeHue
IIpU NIEPBOHAYAIbHOM YCTAaHOBJIEHUHU Psjia TapaMETPOB B CTaHIApTe, €CIM MIPU 3TOM B IIEPBYIO0 OUYepe/b
pelaercs 3a/jaya MaKCMMaJIbHOW SKOHOMUM CPEJICTB BMECTE CO Crielraan3aluend mporu3BoICcTBa?

3. MoxHoO Ji1 Ha Oa3e MpeInoYTUTEbHBIX YKCeN CTAHAAPTU30BaTh MTapaMeTp, ONpeaessieMblil YUCIOM
33,57

4. MoxerT i1 cTaHJapTHOE 3HAYE€HUE NTapaMeTpa UMETh Ha OCHOBE MPEANIOUTUTEIIbHBIX YUCEN BETUUMHY
327

5. Onpenenvrte HOMEp NpeaNOUTUTeIbHOrO uncia 375.

6. Omnpenenute HOMep npeAnouTuTesbHoro uucina 0,15.

7. Onpenenute HOMep npeanoututesibHoro uucia 0,0095.

8. ITonb3ysick HOMepaMu MPeINOYTUTENbHBIX YUCEN, ONpeAenTe AJTUHY OKPYKHOCTH, €CIIU JAUAMETP
paBeH 5,3 cm.

9. MoxeT 1 CTaHAApTHAS [UTMHA OKPYKHOCTH PaBHATbCA 63 cMm?

10. ByyT /11 SIBASITBCS WI€HAMM KaKOTO-TMOO psifia MPEAOYTUTENbHBIX YMCENT YHUCIA, BhIpaKalolue:

a) IepUMETp U IUIOMIA/b KBapara, IJIOIMa/ab IIOBEPXHOCTH U 00beM Kyda co CTOPOHOM a=2 cM; 3 cM;

0) mepuMeTp U IUIOLIAb MPSIMOYrOJbHUKA, IJIOIIA/Ab MOBEPXHOCTH U 00bEM MNapauiesienunena co
CTOpPOHOM a=2 cM, B=2a, BBICOTOM napajuienenunena h= 2,5a; 2,7a;

B) MIEpUMETP M IUJIOMIAb Kpyra, 00beM mapa npu r=20 mMm;

r) padory u MomHOcTh criibl P=80 H, nepenBuratorieii Tesio co ckopocTbio 3,2 M/c (BEKTOPHI CUJIBL U
CKOPOCTH HallpaBJIEHbl B OJJHO CTOPOHY I10 OAHOU MPsIMOi);

1) MoMeHT cwiibl P=31 H, npunoxenHou Ha mievye L= 2.5 m?

11. Ckonbko uieHoB coaepxkut psia RS (6,3...40)?

12. 3amummre 5 wienos psaaR10/3 (...80...).

13. Ckonbko wieHoB coaepxkut psia R20/3 (0,25...4,0)?

14. Harmmmmre 0003HaYeHUs psijia MPEIIIOYTHTEILHBIX YHCE, TI0 KOTOPOMY TIOCTPOEH Psiji MOIITHOCTE!
anektpuueckux ManmH (I'OCT 12139-74): 100 - 125 - 160 - 200 - 250 - 320 - 400 - 500 - 630 - 800 -
1000 - 1250 - 1600 - 2000 - 2500 - 3200 - 4000 - 5000 - 6300 - 8000 - 10000 Bt?

15. B kakoi1 u3 ocHOBHBIX psAoB npeanoututessHbix yncelsl (IOCT 8032-84) Henb3s BKIIOUUTD YUCIIO
1257

16. Paccuuraiite, mosip3ysicb HOMEpamMy MPEANOUYTUTENbHBIX 4YHCes, 00beM IMIMHAPA, MUMEIOIIEro
auametp 47,5 mm u BoicoTy 13,2 cm. OTBeT 1aTh B CM.

17. Ykaxure, Kak Ha3bIBaeTCs psAJ MPEANOUYTUTEIbHBIX YMCEIl, IO KOTOPOMY COCTAaBJIEH CIIEAYIOLIUIA
napamerpudeckuit psag: 15 - 18 -21,2-25-30-35,5-42,5-50-60 - 71.

18. BbIOpath psiibl MPEANOYTUTENBHBIX YMCEN AJIs1 BEJMUUH, CBSI3aHHBIX MEXIy COOOH orpeneaéHHOn
MaTeMaTU4YecKOol 3aBUCUMOCThIO. Tak, 00béM pesepByapa (V,M3) cBs3aH ¢ quamerpoM pesepyapa ([, m)
u BbicOTON pesepByapa (H, m) 3aBucumocteio V = (I1[12/4)*H. HeoOxomumo BbeIOpaTh psiabl R
MPEeNOYTUTENLHBIX YKceN napaMeTpoB V u [l pe3epByapoB U ONpeAeuTh NOPSIKOBbIE HOMEpPA YJIEHOB
STUX PSIOB HA OCHOBE CJIEYIONIMX JAaHHBIX: mapameTp V 3agaH psaoM R 5/2 (100.. .4000) napamerp H =
4,0 m.

19. BuiOpaThb psijibl IPEAIOYTUTENIBHBIX YMCE Il BEJIMUMH, CBSI3aHHBIX MEXIy COO0 onpee-IEHHON
MaTeMaTU4YecKoy 3aBUCUMOCTBIO. Tak, 00béM pesepByapa (V,M2) cBsizaH ¢ quamerpoM pesepyapa ([, m)
u BbicOTON pesepByapa (H, m) 3aBucumocteio V = (I1[12/4)*H. HeoOxomumo BbeIOpaTh psigbl R
MPEeNOYTUTENLHBIX YKces napaMeTpoB V u [l pe3epByapoB U ONpeAeuTh NOPSAKOBbIE HOMEpPA YJIEHOB
STUX PSJIOB HA OCHOBE CJIEAYIOIIUX JaHHbIX: mapameTp V 3aaaH psigom R 10/3 (125.. .2000) napamerp H =
4,5 m.

20. BbiOpath psijibl MPEANOYTUTENBHBIX YHUCEIT IS BEJIMUMH, CBSI3aHHBIX MEXy cOOON Ompeei€HHOM

16/ 32



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

MaTeMaTU4YecKoy 3aBUCUMOCThIO. Tak, 00béM pesepByapa (V,M3) cBs3aH ¢ quamerpoM pesepyapa ([, m)
u BbicOTON pesepByapa (H, m) 3aBucumocteio V = (I1[12/4)*H. HeoOxomumo BbeIOpaTh psiabl R
NPEANOYTUTENIBHBIX uKces napamMeTpoB V u [l pe3epByapoB M ONpelesuTh NOPsJAKOBbE HOMEpA WIEHOB
STUX PSAAOB HA OCHOBE ClIeYIOIUX JaHHbIX: mapameTp V 3agad psaoM R 20/4 (180... 710) mapametrp H=6
M.

21. BbiOpath psifibl MPEANOUTUTENBHBIX YHUCEIT IS BEJIMYMH, CBSI3aHHBIX MEXy cOOO Ompeei€éHHOM
MaTeMaTU4YecKoM 3aBUCUMOCThIO. Tak, 00béM pesepByapa (V,M3) cBs3aH ¢ quamerpoM pesepyapa ([, m)
u BbicOTON pe3epByapa (H, m) 3aBucumocteio V = (I1[12/4)*H. HeoOxomumo BbeIOpaTh psiabl R
NPEANOYTUTENIBHBIX uKces napamMeTpoB V u Il pe3epByapoB M ONpeesuTh NOPsJAKOBbE HOMEpA WIEHOB
STUX PSIJIOB HA OCHOBE CJIEYIOMMX JAaHHbIX: mapametp V 3aaad psigoM R 10/2 (160...630) napamerp H =
5,5 M.

Pazpnea 3. Ceprudpuxkanus
Tema 3.4. IlpumeHenne cepTudpukanun

Bormpocsl k Teme:
Ounas opma

[lpousBoguTCcsi  OMpPOC  CTYAEGHTOB O  CHOCOOAaX TNpPHUMEHEHHWs CepTU(UKAIMH, COTJIACHO
VH/IMBUAYaJIbHOMY 3aJJaHMIO.

Ne crynenra B cnicke rpynmnsl ConepkaHue UHIMBUIYaIbHOTO 3aaHus

1 Cucrema no6poBosbHON ceprudukaium "Beepoccuiickuii Peructp”

2 Cucrema no6poBosbHOM ceprudukarym "LeHTp oreHku kayecTa”

3 Cucrema noOpoBobHON cepTudukaimy «CructeMa olieHKH AeJI0BON penmyTaln»

4 Cucrema noOpoBosibHOH ceprudukanmn «CTaHIapT yrpaBlieHUs: pUCKaMU, OPTaHU3aIlliA CUCTEMBbI
BHYTPEHHET0 KOHTPOJISI M BHYTPEHHETO ayJuTa IMMyOJIMYHOrO aKIIMOHEPHOTO OOIIECTBA»

5 Cucrema a00pOBOJIBHON cepTH(UKAIMK TPOAYKIIUKM, padOT (YCIyr) W CHUCTEM MEHEIKMEHTa
"PYCCKOE KAYECTBO"

6 Cucrema 10OpOBOJIbHON CepTU(DUKAITUN TTPOTYKIIUN <<HALII/IOHAJ'IBHI)II7I IMPOOAVYKT»

7 Cucrema n1o0poBoIibHOM cepTudukaiuu cucreM MeHexkmenta «MEHIIEJIEEB TECT»

8 Cucrema gob6poBonpHO  ceprudukammu  nepconana «IKCIIEPTU3A  KOHTPOJIb
CEPTUOUKALINA»

9 Cucrema 10OpPOBOJILHON cepTU(UKAIMM MTPOLYKIIMH U YCIyr Ha cooTBercTBue KaHonam Mcmama —
Cucrema Xansans (Halal)

10 Cucrema nod6poosbHOM cepridukannn «PycEBpoCrangapr»

11 Cucrema no6poBobHOI ceprudukarmu «Caenano B Poccun»

12 Cucrema 100pOBOJIBHON cepTU(MUKAIINN HATYPAITLHON U OMOJIOTMYECKH YUCTOW TIPOIYKITUH U YCITYT
«BNO-CEPTUOUKALNA»

13 Cucrema 100pOoBOJIBHOM cepTU(dHKaIU cucTeM MeHekMeHTa «JleaH CepT»

14 Cucrema 100poBoJbHOM cepTudukanum «ko Jlaitn»

15 Cucrema 100poBOJIbHOM cepTuduKamm «POCKOHTPOIIb»

17132



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

7. JABOPATOPHBIE PABOTDIL, IIPAKTUKYMBbI

M3MEPEHME JIMHEWHBIX BEJIMYMH 1 OFBEMOB TEJI IIPABUJIbHOM TEMETPUYECKON
OOPMbI

[lenu: Hay4UTbCS U3MEPAThH JTUHEWHBIE pa3Mephl Te U OIIEHUBATh PE3yJbTAThl MPSMBIX U KOCBEHHBIX
M3MepeHnui

Conepxanue: 1.3anucarth TEXHUYECKUE XapaKTEPUCTUKY JUHEHKN MaclITaOHOM, IITAaHT€HUUPKY-JIs U
MHUKpOMETpa: Tpeaebl U3MEpeHUl, IeHy JMHEHHOro MaciiTada W OTcyeTa MO HO-HHUYCY, NMPUOOpHBIE
norpettHocTU. 2.IIpoBepuTh COBIIAJIEHUE HYJIEBBIX OTMETOK HOHMYCAa W JIMHEMHOM OCHOBHOM ILKA-JIbl
nipuOopoB. Eciii OHU He COBMAAAIOT, TO ClIeAYeT BHIOJHUTH YCTAHOBKY MPUOOPOB HA “HYJIb” WJIM BHECTH
MOMPaBKy Mpu u3MepeHusix. 3. [IpuBecTu 3CKU3 BBIJAHHOW IperojaBatesieM (purypsl ¢ 0003HaUYeHUEM
U3Mepsie-MbIX JIMHEMHBIX pa3mMepoB. 4.3amnucaTh pacueTHble (pOPMYIIbl, CBA3BIBAIOIIME PE3YJIbTATHI PSAMBIX
M3MEepEeHU JTMHEeWHBIX BeIUYMH U 00beMbl (PUTyp, BHIJAHHBIX MpernojaBareieM. 5./ 3Meputs JTUHENHbIE
BEJIMYMHBI TEJT U Pe3yJbTaThl 3aHECTH B Tabnuiry. M3mMepe-Hre OTHON U TOH K€ BEJTMYMHBI HEOOXOIUMO
MIPOBECTH HE MEHee 5 pa3 B pa3HbIX TOUKAX COMPUKOCHOBEHUS M3MEPUTEIIbHBIX TOBEPXHOCTEHN PUOOPOB C
MOBEpPXHOCThI0 Tesl. 6.Haiith cpenHee 3HaYeHWEe W3MEpPEHHBIX BeJIWYMH. 7.Bpramciuth oObeM Teu,
MOJICTaBJIsASI B pacyeTHble (DOPMYJIbl CpeHME 3HAYCHUS] U3MEPEHHBIX JTUHENHBIX BEIUYMH. 8.BBHUUCIUTD
MOTPEIIHOCTY MPSIMBIX M KOCBEHHBIX M3MepeHui. 9.3anuvcaTh oKoHYaTe bHbINA pe3yibrat. 10. [ToBroputh
n. 5 — 9 1715 Bcex NpeAioKEeHHbIX U3MEPUTENbHBIX TPUOOPOB.

PesynbraThl: PesynbraTaMu BHITIOHEHUS paOOTHI SIBJISIOTCS HABBIKA 00PAOOTKY MPSIMBIX M KOCBEHHBIX
M3MEPEHNI NIPY HAJIMYMY CITyYaiiHOM MOT PELIHOCTH.

Ccpika: URL: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

N3MEPEHUE YI'JIOBOI'O PASMEPA C ITOMOIIBIO YI'JIOMEPA TPAHC-IIOPTUPHOI'O

Lenu: n3yyeHne METOAUKH U TEXHUKU U3MEPEHUS YIJIOBBIX pa3MEpOB YIJIIOMEPOM TPAHCIIOPTUPHBIM

Copnepsxanue: OnpelensioT MOrpPeUIHOCTh MOKA3aHUM yriIoMepa TPAaHCIIOPTUPHOIO MpU HW3MEPEHUU
BBIOpaHHBIX YTJIOBBIX Mep. Kaxmoe n3mepeHue MmpoBOIAT ¢ YMCIOM HaOmoaeHwid n = 5. [l mpoBepKu
UCIIOJIB3YIOT YIJIOBbIe Mepbl 1-r0 Kiacca TouHocTH ¢ yriaamu 15° 10%; 30° 207; 45° 30”; 60° 407; 75° 50" u
134° 30’. Tloka3aHus TOAHBIX YIJIOMEPOB TNPH COBMENIEHUH WX HM3MEPHUTENIbHBIX IMOBEPXHOCTEH C
U3MEepUTEIbHBIMU TTOBEPXHOCTSIMU YTJIOBBIX MEP HE JOJIKHBI OTJIMYATHCS OT JACWCTBUTEIBbHBIX pa3MEpOB
YIJOBBIX Mep Oosiee 4YeM Ha BeJIWYHMHY TMPENesIbHOM TOTPEeNIHOCTH, YKa3aHHOM B TEXHHUYECKON
XapakTepHucTHKe yriomepa. [lorpemHocTs onpenensioT Kak HauOoJblee OTKJIOHEHUE AEHCTBUTEIbHOIO
pa3mepa 0JIOKa KOHIIEBBIX MEp OT HOMUHAJIBHOTO. Pe3yibTaThl I3BMEpEeHH U pacyeToB 3aHOCAT B TAOJHILY.
JlaloT 3akyouyeHue O TOJHOCTU YIJIOMepa TPAHCHOPTUPHOIO, ISl 4YEro CpaBHUBAIOT I10JIyYEHHbIE
Pe3yJIbTaThl C JOMYyCKAeMbIMU MOTPEUTHOCTSIMU [0 TEXHUYECKON XapaKTepucTuke yriiomepa. MsmepeHue
TOIHBIM YIJIOMEPOM YyrjoBoro pasmepa. Ilomywalor y mnpenopasatens naetaib. M3MepsoT Kaxaplid
JIMHEWHBIN pa3Mep He MeHee 5 pa3. Pe3yibTaThl eJMHUYHBIX U3MEPEHUH 3aHOCAT B TaOJIUIYy Bhraucisior
cpeaHee apu(pMETUUECKOE PEe3y/IbTaTOB WM3MEPEHMS KakAOro YIJIOBOIO pa3Mepa W3y4aeMoOW [ETasd.
HckmouatoTcsi rpyOble MPOMaxy W MPHUBOJUTCS OKOHYATENbHOE 3HAueHWe pe3yJbTara M3MEpeHUs X
yIJIOBOrO pasMepa B Bujae X tA, rae A - cyMMapHas CUCTEMaTHM4YecKas W CiydaidHas MOIPELIHOCTb.
[Toncuurate cymmy cpeaHeapudMETHUECKUX pe3ybTaToB u3MepeHuid yrioB. Cymma yrjioB B
TPEeYyroJIbHUKE AO0JDKHA ObITh B pefenax 180° £10°

Pesynmbratel: Pe3ynbraramyl  BBHITIONHEHUS] PaOOTHI  SIBJISIOTCS HABBIKM TPOBEICHUS TIOBEPKH
TPAHCIIOPTUPHBIX MHCTPYMEHTOB, NPEICTABJIEHUE PE3YJIbTATOB U3MEPEHUN B (POpPME UYEPTEXKA COIIACHO
cucreme ECK]l, HaBblkm 0OpaOOTKM TNPSMBIX M KOCBEHHBIX W3MEPEHWH IIPH HAJIMYUM CIyJalHOM
MIOrPELIHOCTH.

Ccoinka: http://lib.ulsu.ru/MegaPro/Download/MObject/1367
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N3MEPEHUE OTKJIOHEHUMA VI'JIA HAPYKHOI'O KOHYCA

[lenu: u3yyeHre TPUrOHOMETPUYECKOTO METOJA U TEXHUKHM U3MEPEHUsI OTKJIIOHEHHUS yIJla HapyKHOTO
KOHYyCa

Copepxanue: 1.1 Tlomyuuts y mnpenopaBatesis jaeTaib. 1.2 YCTaHOBUTb CHUHYCHYIO JIMHEHKY WU
U3MepsieMylo JeTallb TakK, Kak rnoka3aHo Ha puc. 8.2 1.3 ITogoOpaTh ONOK KOHIEBBIX Mep TaK, YTOOBI
oOpasyiolas KoHyca MoBepHy-Jach Ha yroj KoHyca o (cM. puc. 8.2). IIpu 3ToM MakcuMalibHOE NOKa3aHue
MHMKATOPa 4aCOBOTO THIMA B TOYKE a JOJKHO COBHACTh C MAaKCHMMAJIBHBIM IOKa3aHHWEM B Touke 0. 1.4
Borauciute 1o opmyiie (8.2) yron koHyca o. 1.5 YcTaHOBUTh MHAMKATOP B TOUKE a Ha 0Opa3yIoUIyio
KOHyca ¢ HatArom 1 ... 2 MM; nepemenasi MUHAUKATOP B TOPU3OHTAJIBbHOW IJIOCKOCTU B HalpaBJIEHWH,
NEPIIEH/IMKY-JIIPHOM OCH KOHYCa, OIpeJIeIUTh MaKCUMaJIbHOE IT0Ka3aHUE NHAUKATOPa, COOTBETCT-BYIOLIEE
auametpy da. 1.6 Ilepemeniass HHIMKATOP B FOPU3OHTAIBHOM IIJIOCKOCTU BJIOJIb OCU KOHYCA, YCTAaHOBUTh
€ro B TOUKe 0, ONpeenTh oKa3aHue, CooTBeTcTBYyoIIee quamerpy do. [To-ka3anus nunaukartopa Al u A2
COOTBETCTBEHHO B TOYKax a W O 3aHecTH B TaOmuiy. 1.7 V3meputs BbicoTy L, manbii d u 6onbmon D
AMAMETPbl OCHOBAHUI MEX/1y TOUKaMH a U O C TOMOIIBIO IITAHTeHIMPKYJIs. Pe3ybTaT usmepeHus 3aHectu
B Tabmiy. 1.8 Mcnons3ys dopmyay (8.3), onpenenuts oTKIOHeHHE yria KoHyca A a. 1.9 Ilo ¢popmyne
(8.1) 1 U3BECTHBIM MapaMeTpaM KOHYCa pacCuuTarh 3HaueHue yria koHyca o. 1.10 CpaBHUTb 3HaUeHUsI
yrja o, i3MEpeHHOE C MOMOIIBI0 CHHYCHOM JIMHEMKH U paccuuTaHHoe 1o popmyiie (8.1)

PesynbraThl: HABBIKM U3MEPEHUSI [IapaMETPOB KOHYCOB € ITOMOIIIBIO CUHYCHOW JIMHEWKH, TIPE/ICTABIIEHHE
pe3ysibTaToB u3MepeHuii B hopme uepreska cornacHo cucteme ECKJL, 00pabOTKM KOCBEHHBIX N3MEPEHUI

Ccpuka: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

O3HAKOMIJIEHME C PbIYAKHBIMU N3MEPUTEJIbHbIMU [TPUBOPAMN

[lenu: 0cBOMTH METOAMKY M3MEPEHUS MAPAIIEIBHOCTU TOBEPXHOCTH TUIACTUH MHIMKATOPOM YacOBOTO
TOKA

Copepxanue: 6.1 M3mepeHue Hapy:XKHOTO pa3mepa ¢ MOMOIIbI0 MHIMKATOpa vyacoBoro tuma st
AeTallv, BbIJAHHOM IpernojaBaTesieM, POU3BECTH MU3MEPEeHHUs] Hapy:KHOro JuamMeTrpa dHap C MOMOILBIO
CTOMKHU Y YCTaHOBJIEHHOTO B HEW MH/IMKATOPA 4aCcOBOI'0O TUIA. VI3Mepe-HUs BBIIOIHSAIOT B TAKOM MOPSJIKE:
* HacTpamBaioT MHAMKATOPOB Ha pa3Mep M3/eNusl ® IPUMOJHIB HAKOHEUHHK MTPUOOpa, yCTaHABJIMBAIOT HA
CTOJI WJIM TUIUTY U3JEJINE; ® 3aTEM OIyCKAl0T HAKOHEYHMK Ha MIOBEPXHOCTb U3/EJIMS U BBIIOJHAIOT OTCUET
no-kazanuii. [1o ykazaTemo uncia 000pOTOB CTPEJIKM HaXOAT YMCIO MIJIMMETPOB B pasMmepe. [poOHas
JOJIs1 pa3Mepa paBHA YMCITy JieieHul rudepoiaata mpoTuB cTpeiku, yMHoxeHHOMY Ha C=0,01 mm. * [Tpu
BpAIIEHU! CTPEJIKM MPOTHB YaCOBOHM CTPEJKHM OTCYET MO MHAMKATOPY CKJIAAbl-BaeTcs C JUIMHOM OJOoKa
KOHLEBBIX M€p, B TIPOTUBHOM cCilyyaeé — BbluMTaercs. 6.2 l3mepeHue OTKJIOHEHEHUS OT
IUIOCKONAPAJUIEIBHOCTA ® YJIOKWUTh IUIACTUHY HA CTOJIMK INTATHBA, ONYCKAaeM K HEHd HAKOHEYHMK
MHIMKATOpa Ha TMOBEpXHOCTh A. ¢ [TOBOpOTOM MOJBMXHOrO OOOAKA IIKaJdbl MHAWKATOPAa YCTAaHOBUTH
OTMeTKy «0» MPOTHB TMOKa3aHUsI CTPEJIKU mpudopa. DTo OyzAeT MepBblid OTcUeT Mo mKaje. * Casuraem
TUIACTUHY ¥ CHUMaeM HOBOE MOKa3aHUe CTPESIKU — 3TO Oy/IeT BTOPOii OT-cueT. * MI3MepeHus MOBTOPUTD 3
pasa 1 pe3yJIbTaThl U3MEPeHUH 3aHecTH B Tabmmiy 6.1.

Pe3ynbraThl: HABBIKM U3MEPEHUS HApYKHOTO pa3Mepa METO/IaMHU YCTAaHOBKM Ha pa3Mep U U3MEPEHUs
OTKJIOHEHHU$ OT IUIOCKONAPAJUIEIbHOCTH € TIOMOIIIBIO MHIMKATOpa YaCOBOI'O TUIA, IPOBEAECHUS U3MEPEHUI
g depeHIaIbHBIM METOJOM

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

N3MEPEHUE HAPYXHbIX " BHYTPEHHUX PA3BMEPOB IETAJIEN
I TAHI'EHMHCTPYMEHTAMU

[enu: n3yyeHne METOAUKYN U TEXHUKH OIpeesIEHUs OIPEIIHOCTY [TOKA3aHU IITAHTEHUHCTPYMEHTOB
Y U3MEpEHUs1 JIMHENHBIX Pa3MEPOB C UX MOMOIIIBIO

Copnepxanue: IloBepka mranreHiMpkyass IIpoBepsoT ycTaHOBKY Hy/s IUTaHTreHUMpKyJsd. [lpu
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CMELIEHUH HYJIEBBIX IITPUXOB OCHOBHOM LIKaJIbl U IIKAJIbl HOHWYCA IITAHTC€HUMPKYJIb K IPUMEHEHHIO He
JONYCKAIOT U OTHPABJIAIT B peMOHT. OmnpenessioT MOrPelHOCTh MOKA3aHWW IITAaHI€HUUPKYJISA IMpU
NOMOIM KOHLEBBIX Mep. Y IUTaHIeHUUPKYJIEH, BBIYCKAEMBIX W3 PEMOHTAa W HaXoJAIIUXCA B
9KCIUTyaTallH, OIPEIIHOCTb ONPENEIAIOT B TPEX TOUKAX, PABHOMEPHO PACHOJIOKEHHBIX 110 ITMHE IUTAHTH
u HoHuyca. Hanpumep, npu nosepke mranreHuupkysieil IIII-I ucrnonb3yloT KoOHIEBbIE Mepbl JITHHBI
cienytomumx pasmepos: 21,2; 71,5; 101,6 mm. B cooTBeTcTBUU ¢ MOBEPOUYHOI cXeMoil Ha puc. 2.1, orcyer
MPOU3BOJAT JI0 COTBIX JOJEN MM. Pe3ysbTaTel M3MEpEeHHd U pacyeToB 3aHOCAT B TAaOJIMILy, BBIIIOJHEHHYIO
no popme Tadm. 2.2. Tabmura 2.2 Pe3ynabTaThl orpe/ieieHus MOrPeHOCTH MOKa3aHU I TAHTSHIUPKYJIs
Pa3zmep Gmoka xoHneBeix mMep, MM [lokasanusi mranreHnupkysss, Mm [lorpemmocts, Mm HanGosbimas
MOrpelIHocTh, MM Jlonmyckaemasi MOrpelHocTb, MM 3aKJII0UEHUE O TOJHOCTU IUTAHIeHUUPKY/Isa Jaor
3aKJIIOYEHUE O TOJHOCTU IITAaHI€HUMPKYJIA, A1 Yero CpaBHUBAIOT IOJYUYEHHBIE Pe3yJbTaThl ¢ HOPMaMH
nonyckaeMbix otkyioneHudt mo FOCT 166-89 (cm. tabm. 2.1). [ToBepka mranreHrtyouHomepa Codepute
1o 2 KOMIUTEKTa OJIOKOB KOHIIEBBIX Mep [UIMHBI B COOTBETCTBUM C TaOmmie 2.3. Tabmumma 2.3 3HaueHust
6J0KOB KOHIIEBbIX Mep mmuHbl (KM), mm 1,1 1,6 6,1 6,6 7,5 11,1 11,6 12,5 15 16,1 16,6 17,5 21,1 21,6
22,5 25 30 40 3aTeM Ha MOBEPOYHOM IUIMTE YCTAHOBUTE Maphl OJIOKOB U ITaHreHTTyouHomep. CHUMHTE
OTCYET CO IIKaJIbl MHCTPYMeHTa U 3aHecute B Tabsuity 2.4. Tadmiua 2.4 Ne HomuHansHOe 3HaueHue 010ka
KM/JI — H Otcuer no Honuycy M Paznocts H — U Ilpoanann3upoBaB pe3ynbTaThl U3MEPEHUN, CIEIaTh
BBIBOJ] O TOJHOCTH TJTyOMHOMEPA, UCXO/1sl U3 YCIIOBH S, YTO MAKCUMAJIbHASI Pa3HOCTh HE JI0JKHA MPEBHIIATh
HpeJIeNIbHO I0MYCTUMBbIE OTKJIOHEHUS. TeXHUUecKre XapaKTepUCTHKY I TAHTeHITTyOMHOMEpa MPUBE/ICHBI B
tabn. 2.5. Tabmuna 2.5 Tun unctpymenTa [Ipenesnst uamepenuii, MM OtcueT 1o HOHUYCY, MM OCHOBHast
norpemHocth, MM IlITanrenrmyounomepsr 0...160 0...200 0...250 0...315 0...400 0,05 0,05 0...400
0...500 0,1 0,1 M3mepeHue IMHENHBIX pa3MepoOB IITaHTEHUMHCTpyMeHTamu IlpousBectu usmepeHus
pa3MepoB, YKa3aHHBIX NpernojaBaTeseM, Ipu IOMOILIM IITaHTeHUHCTPYMEHTOB. [Ipu u3MmepeHun
BHYTPEHHHUX pa3MEpoOB CJIEAYeT Y4YecTh TOJIMHY B TryOOK IITaHTeHIUPKYJIs, BEJMYUHA KOTOPBIX
HaMapKHUpPOBaHa Ha OIHOM U3 ryOOK. BEI4epTHTh 3CKM3 IeTany ¢ yKa3aHHeM JIMHEeHHbIX pasMepoB. Kaxapiit
JIMHENHBIA pa3Mep MU3MEpHUTh He MeHee 5 pa3. Pe3ynbTarel eIMHUYHBIX U3MEPEHUI 3aHECTH B TAOJIMILY.
Beruucnute cpefiHee apugMeTH4ecKoe pe3ysIbTaToB U3MEPEHUsl Kak/10ro JJMHEMHOro pa3Mepa u3ydyaemMoin
aetany. VIcKmouuTh rpyOble MpoMaxy U MPUBECTH OKOHYATENIbHOE 3HAUEHUE pe3yJibTaTa U3MEpeHust X
JMHeNHoro pa3mepa. Ha 3cku3 HaHecTH 3HaueHMs JIMHEWHBIX pa3MepoB B BUE X A, rae A - npeaesbHas
MOrPELIHOCTb HITAHT€eHUHCTpYMeHTa. [1o ueprexy Aerany, Mojiy4eHHOMY y IpenojaBaresis, C1e1aTh BHIBOJL
0 FOJIHOCTH JIETAJIM MO KaXJOMY JIMHEWHOMY pa3Mepy.

Pe3ynbraThl: HaBBIKM OIpeNEIeHUsT METPOJIOTUYECKUX XapaKTEPUCTUK IITAaHT€HUHCTPYMEHTOB,
Mpe/ICTaBJICHNUE PE3yJIbTATOB U3MEPEHUN B popMe ueprexa coriacHo cucreme ECK/I

Ccouka: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

I[TOBEPKA MIUKPOMETPA

[lenu: w3yyeHHMEe METOOMKMA W TEXHUKU OINPEAETICHUs IOTPEIIHOCTH IOKa3aHUd MHUKPOMETpa U
M3MEPEHU JIMHENHBIX pa3MepPOB C €ro MOMOIIbIO

Copnepsxanue: [IpoBepsoT ycTaHOBKY HyJssi MuKkpoMerpa. [Ipym HecoBnasieHUM HyJIEBBIX IITPUXOB Ha
crebine u OapabaHe TPOBOAAT HACTPOMKY MHKpoMeTpa. OmpenessioT MOrpenIHOCTh MOKa3aHWI
MHUKpOMETpa Mpu M3MepeHur OJOKOB KOHIEBBIX Mep ¢ pasMepamu no Tadn. 4.1. Kaxngoe usmepenue
MPOBOJIAT C YMCJIOM HAOMOAeHUI n = 5. OTCUYeT MPOM3BOASAT [0 THICSYHBIX A0JIEH MM (THICSYHBIE O MM
OTCUMTHIBAIOT, KaK [IOJIM JeJieHWi ImKajasl OapabaHa). IlorpemHocTs ompenessiorT, Kak HauOoJbliee
OTKJIOHEHHE AEHCTBUTEILHOTO pa3Mepa OJI10Ka KOHIIEBBIX MEp OT HOMHUHAJILHOTO. Pe3ysbTaTsl u3MepeHuit u
pacyeToB 3aHOCAT B TaOuuily. JaloT 3akiIioueHue O TOJHOCTH MHUKPOMETpa, Ui Yero CpPaBHUBAIOT
TMIOJTyYeHHBIE Pe3yJIbTaThl ¢ JomyckaeMbiMu rorpentHocTsiMu o 'OCT 6507, npuBeneHHbIMU B Ta0. 4.2.
N3mepeHne rogHbIM MHUKPOMETPOM JIMHEWHOro pasmepa. IlomywaloT y mnpenojaBarens [eTajlb.
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BbluepumBaloT 3CKM3 JeTaluM C YKa3aHMEM HW3MEepseMOro JMHEHHOro pasmepa M3mepsior Kakablid
JUHEWHBIN pa3Mep He MeHee 5 pa3. Pe3ynbTaThl eJUHUYHBIX U3MEPEHHUI 3aHOCAT B TaOMUIYy BhIUMCISIOT
cpefHee apu(METUYECKOe Pe3yJbTaTOB M3MEPEHMs] KakIOro JIMHEHHOIro pa3Mepa M3y4yaeMoW JeTau.
HckmoyaloTcsi rpyOble MPOMaxu W MPHUBOJUTCS OKOHYATEJIbHOE 3HAUeHHE pe3yJbTaTa M3MEpeHus X
JMHeNHoro pa3Mepa. Ha acku3 HaHOCATCS 3HaUeHUs JTMHEMHBIX pa3MepoB B Bujie X +A, riae A- npeaesbHas
MOrpelIHoCTh MUKpoMeTpa. Ilo deprexy aeranu, MoldydyeHHOMY Yy MpenojaBaTelis, AEJaloT BBIBOJ O
TOJIHOCTH JIETAJIM N0 KaXKAOMY JIMHEHHOMY pa3Mepy.

Pe3ynbraThl: HaBBIKM TPOBEJEHMUS IOBEPKM MUKPOMETPUYECKHUX WHCTPYMEHTOB, IIPEICTABIIEHUE
pe3yJIbTaTOB U3MEPEHUN B popMe ueprexa coriacHo cucreme ECK/I

Ccbuka: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

I[TOBEPKA I''lYBMHOMEPA NHIAVKATOPHOI'O TUITA

[lenn: u3yvyeHHe METOAMKM U TEXHUKHM ONpejesieHHs] TOTrPEelIHOCTH TOKa3aHUil TriIyOMHOMepa
WHUKATOPHOTO THIA ¥ M3MEPEHHsI ITyOUHBI OTBEPCTHH C €r0 MOMOIIBIO.

Conepxanue: ITIpoBepsIOT yCTaHOBKY HyJisl INIyOMHOMEpa MHIMKATOpHOTrO. OnpenesnsioT NorpenHocTh
MOKa3aHW{ TIyOMHOMEpa WHIMKATOPHOTO IPHU WM3MEPEHHH OJIOKOB KOHILIEBBIX Mep IO BCEH IJIMHE
auMana3oHa usMepeHuid. [lorpemHocTb onpeaessiioT, Kak OTKJIOHEHME AEHUCTBUTENHHOrO pazMepa Oyioka
KOHIIEBBIX MEp OT HOMMHAJIBHOro. Pe3ysbTaTel M3MepeHuil M pacyeToB 3aHOCAT B TaOiuuy. [laior
3aKJIIOYEHUE O TOIHOCTU IITyOMHOMEDA, /7Sl Yero CpaBHUBAIOT MOJTyYEHHBIE PE3YJIbTAThl C JOMYCKaeMbIMU
HOTPEIIHOCTSIMU TI0 Tacropty npubdopa. [Ipn HeoOXoAMMOCTH BBOAWTCS TMOMpPaBKa IS JaJIbHEHIIEro
UCIIOJIb30BAaHUS YCTPOUCTBA. M3MepeHre NHINKATOPHBIM IITyOMHOMEpPOM TTyOuHbI oTBepcTus. [lomyuator
y Inpenojasatesis JeTajlb. BlUepunBalOT 3CKU3 JETalU C YKa3aHUEM HM3MEepseMOro JIMHEHHOro pa3Mepa
N3MepsAoT Kaxplil JIMHEVHBIA pa3Mep He MeHee 5 pa3. Pe3ynbraTel eIMHUYHBIX W3MEpPEHUH 3aHOCAT B
Tabmiy Beraucisior cpeaHee apudmMeTndeckoe pe3yJbTaToB M3MEPeHHs KakIOoro JIMHEHHOTro pasmMepa
u3yyaeMoi getanu. VIckioyaoTces rpyoble IpOMaxy U MPUBOIUTCS OKOHYATEIbHOE 3HAUEHHEe pe3ybTara
u3MepeHus X JIMHEeWHoro pasMepa. Ha 3cku3 HaHOCATCS 3HaUeHUs JIMHEWHBIX pa3MepoB B BUE X A, rae
A - ipeaebHas MOrpelIHOCTh MUKpoMeTpa. 1o ueprexy neranu, HoJay4eHHOMY y IIperojaBaTedis, 1e1anT
BBIBO/J] O TOJJHOCTH JE€TaJIU 110 KaXA0MY JMHEHHOMY pa3Mepy.

Pe3ynbraThl: HaBBIKM TIPOBEIEHUSI TIOBEPKM WHAMKATOPHBIX HMHCTPYMEHTOB, IIPEJICTABIIEHUE
pe3yJIbTaTOB U3MEPEHUN B popMe ueprexa coriacHo cucreme ECK/I

Ccpuka: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

ITOBEPKA HITAHI'EHIINPKYJIA

[enu: u3yyeHne METOANKY U TEXHUKU ONIPEJeNIEHNs IOIPEIIHOCTH ITOKA3aHUI IITAaHT€HIMPKYJIs

Conepxanvie: 1. 3aHecTH JaHHbBIE IITAHTEHIMPKYJIA B Ta0. 3.1. 2. [IpousBecty BHemHUIA ocMoTp. [Tpu
BHEIITHEM OCMOTpE JIOJKHBI OBITh YCTAQHOB-JIEHbl OTYETJIMBOCTb M MPABUIBHOCTb OLM(POBKH IITPUXOB
IIKaJI, KOMIUIEKTHOCTb Map-KMPOBKHM, HaJIM4yMe 3aXHMHOIO YCTpoicTBa Ul 3axuma paMku. He
JONYCKAIOTCs 3aMeT-Hble JedeKThl (IATHA, pKaBYMHA, LApalMHbl, BMATUHBI U T. 1.), NEPEKOC Kpas
HOHMYyCa K IITpUXaM IIKaJIbl INTAHTH, MPEMATCTBYIOIMIA OTCUeTy MokazaHud. 3. OmpoboBath padoTy
IITAaHTEeHUUPKYJsA. [Ipy  onmpoOOBaHMM TPOBEPSIIOT IUIAB-HOCTh TMEpeMEIeHUsI PaMKU BMeCTe C
MHUKPOMETPUUYECKON Iepejadyell Ha IITaHre, BO3-MOXXHOCTb IPOAOJIBHOTO PEryJMpOBaHUs HOHUYCA
IITAaHTEHIUPKYJIEH, BO3MOXHOCTh 3a-)KMUMa paMKH B JIOOOM TMOJOXKEHHMM B Tpejeiax [auana3oHa
u3Mepenus. 4. Ornpenenuts MeTpoJIorMYeckue Xapakrepuctuku. 4.1. B 3aBucumoctn oT THIa
MOBEPSIeMOro IITAHTeHIIUPKYJIA orpenensior pmumHy ryook: mis -1 onpenensior pmHy ryook 1 u 12;
s HOL-IT - 1 11 w125 g I - 1w 11 (puc. 3.2). Jnuny BbiieTa ryOoK onpeensioT Mpu MOMOIIH
METAJUIMYECKOW W3MEPUTEJIbHOM JIMHENKHU; JJIMHA BbUIETA [IOJUKHA COOTBETCTBOBATh 3HAUYEHUSM,
ycraHoBiieHHBIM ['OCT 166 — 89 (ta6s. 3.2). Pe3ynbraTel u3mepenuii 3aHocsT B Tadm. 3.3. 4.2. Pa3zmep g
(cM. puc. 3.2) CABUHYTHIX JJO COPUKOCHOBEHU I TYOOK JIJ1s1 BHYTPEH-HUX U3MEPEHUI Ha I TaHT €HIIUPKYJISAX
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IIII-T v II- IT onpenensioT MEUKPOMETPOM ITPH 3a)KaTOM CTOIIOPHOM BHHTE paMKU. Pa3zmep ykasbiBaercs
B MapkupoBke. OTKJIOHEHHE OT pa3Mepa, YKa3aHHOro Ha mTaHreHuupkyse, no 'OCT 166 — 89 He nosmkHO
npesbimath (2 0,003 MM (cm. Tabdn. 3.4). Pesymbrarel nu3mepenuii 3aHocat B 1adn . 3.3. 4.3. Hynesyio
YCTaHOBKY IUTAHTEHLMPKYJIs OMNPEAEsA0T MpU MOMOIIM KOHUEBOW Mepbl JuHB 1,05 MM, KOTOpYIO
NepeMeInanT MeXAy W3MEpUTEIbHBIMHA MOBEPXHOCTSIMU TyOOK. IlorpemHocTts He MOJDKHA IMPEeBBIIATH
3HaueHni, ycraHoBJieHHbIX ['OCT 166 — 89 (cMm. Tabi. 3.4 ). Pe3ynbTaTel U3MEpeHui 3aHOCAT B Ta0 . 3.3.
4.4. TlorpemHOCTh U3MEPEHUI IUTAHI€HLMPKYJIA ONpPEAEsAIoT M0 KOHUEBBIM MepaM JJIM-Hbl, KOTOpPbIE
MOMEINAIOT MEeXJy W3MEpHUTEIbHBIMUA TOBEPXHOCTSIMU TyOOK. YCWiINe CABU-TaHUsS T'yOOK [OJIKHO
oOecrieunBaTh HOPMAJIbHOE CKOJIbKEHUE KOHIIEBBIX MEp IO W3MEPH-TEJIbHBIM MOBEPXHOCTSM T'yOOK HpH
OTIIyLIEHHOM CTOIOPHOM BUHTE paMKH. [lorpem-HocTh onpenensioT B TpPeX TOYKAX, PAaBHOMEPHO
PACHOJIOKEHHBIX M0 [UIMHE WITAaHTM M HO-HMyca. [lorpenHocTh INTAaHreHUUPKYJIs NP U3MEpPEeHUH
JIMHEVHBIX Pa3MEpPOB OMNpeAEessA-I0T 110 KOHLEBbIM MepaM JUIMHBL. Y IITAaHT€HIMPKYJIEN C LIEHOU AEJeHUs
0,1 MM, BBIIyC-KaeMbIX M3 MPOU3BO/CTBA, MOTPELIHOCTh OMPEENSIOT B TPEX TOUYKAX IO AJMHE IITAHIU.
JU1s1 ITaHreHUMpPKYJIst ¢ npeaesamu usmepenuid 0—125 MM uCnosb3yloT KoHLeBbie Mepbl ajuHbl 10, 50 u
100 mm. IMorpemHocTs He JAOJKHA MPEBBIIIAaTh 3HAUeHNH, ycTaHoBIeH-HbIX [OCT 166 — 89 (cm. Tadu.
3.4). Pe3ynbTaThl U3MEpEHMid 3aHOCAT B TaOu . 3.5. 5. [laTh 3aKJl0YeHHe O TOJHOCTHU IITAHTEHIIUPKYJIS.
Ortuer mo paboTe NOJKEH COAepKaTh 11eJib padOThI, pe3y/IbTaThl H3MEPEHHUH, 3aHe-CeHHbIe B Ta0u. 3.3, 3.5
Y 3aKJIIOYEHHE O TOAHOCTY IITaHTEHLIMPKYJIS.

Pe3ynbTaThl: HaBBIKM TPOBEJCHUS MOBEPKM INTAHTEHIMPKYJsS, YMEHHEe padoTaTh M HAXOAWTh
MOBEPOYHBIE CXeMbI TPUOOPOB.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®EPATOB

JaHubiil BUI paOboTHI He ipeaycMoTpeH YII.
9. IEPEYEHD BOITPOCOB K 3AYETY

1. IToHATHE METPOJIOIMH KaK HAyKU.
2. OCHOBHBbIE MOHATHS, KOTOPHIMU ONEPUPYET METPOJIOTHUS.
3. Cocrapisioniye HayKu METPOJIOTUr
4. Hedpuzmueckue u pusnveckue BenuuuHbl. [loHsaTre pruznueckoi BeTMUrHbI
5. Knaccudukanusi pusnyeckux BeJTUUMH.

6. Pasmep u pazmepHOCTb (pu3nuecKkor BeaunHbl. VicTuHHOE U neiicTBuTeIbHOE 3HaUueHue. OCHOBHAs
Y Mpou3BojiHAs (hu3MYecKast BeJTMIMHA

7. Cucrembl (PUBNYECKUX BEJINYNH

8. Engununipt (bI/I?)I/I‘IeCKI/Ix BCJIMYUH: CHUCTEMHBIC W BHCCUCTCMHBIC, OCHOBHBLIC U I[IPOU3BOJHLIC,
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KOT€pEHTHBIE, KPaTHbIE U JAOJIbHBIE.
9. Cucrema CU. Onpenenenre oCHOBHBIX equHMI] cuctembl CH.
10. IIxanel pU3NYECKUX BEJIMUUH
11. IlonsaTne nzmepenust. OCHOBHOE ypaBHEHME N3MEPEHUM.

12. Bugs! uzmepenuit. Knaccudukanus namepeHuil.
13. IlpuHimn usmepeHnid. MeToas! NpsIMbIX U3MEPEHUN.

14. TorpemHOCTh pe3yibTaTa u3MepeHuid. Mojenn oObeKTa U MOTPelIHOCTH u3MepeHni. Mctounnku
MOrPELIHOCTY U3MEPEHUN.

15. Knaccudukanys norpenHocTy u3MepeHni

16. I'pybas morpemHocTs. Kputepuu BbisIBIEHUS TPYOOU MOTPEIITHOCTH.

17. CucremaTrueckas MorpenHocCTb.

18. Busibl cucreMaTU4ecKoi MOrpelHOCTU: CYyObeKTUBHASL, METOMYECKask 1 MHCTPYMEHTAaJIbHAsI.

19. IlpuemMsl poBeiCHUS U3MEPEHUH, UCKIIOYAIOIINE CUCTEMATUYECKYIO ITOTPEIIHOCTh: CPABHEHUE C
00pasioMm, criocod 3aMeleHHsI.

20. IIpuembl mpoBegeHUS] W3MEPEHUH, MCKIIOYAIOIIME CHCTEMATUYECKYI0 IMOTpelrHOCTb. ['paHUIIbI
HEUCKJTIOUEHHOU CUCTeMAaTUYECKOM MOrPEelTHOCTH

21. Cucremaruueckasi M cllydyailHasi TOTPEIIHOCTH W3MepeHWil. MeToauKa BBISIBJICHUSI XapakTepa
MOrPEIIHOCTH.

22. [loHATHE CITy4YallHOW MOTPEIIHOCTH.
23. [loHATHE CITy4YallHOW MOTPEIIHOCTH.

24. CpoHcTBa pacrpelesieHns ciy4ainHon norpemHocty. CpeaHee 3HaAY€HHE, CPEIHEKBAAPATUYHOE
OTKJIOHEHHUE, JUCIIEPCHUS.

25. JloBeputenbHbli MHTEpBaJL. JloBEpUTEIbHASL BEPOSITHOCTD.
26. O6paboTKa pe3yIbTaTOB MPSMBIX U3MEPEHHI C MHOTOKPATHBIMU HAOMIOICHUSMHU.
27. O6paboTKa pe3yJIbTaTOB HEPABHOTOUYHBIX M3MEPEHUN

28. O6paboTKa pe3yJbTaTOB OTHOKPATHBIX U3MEPEHUI
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29. O6paboTKa pe3ybTaTOB KOCBEHHBIX N3MEPEHUI

30. 3anuce NOrpelHOCTH U MpaBUjia OKPYTJICHNU

31. CymmupoBaHUE NMOTPEIIHOCTEN

32. Cpeacrta n3mepenuid. Knaccudukanms cpecTB n3MepeHUN

33. MeTposiornyecKkre XapakKTepUCTUKY CPECTB U3MEPEHH

34. ITorpemHocT! CpeacTB U3MEPEHUN

35. HopMupoBaH#Ke MOrpeHoCTd CPEeICTB U3MEPEHUIN

36. Kiacc TouHOCTH CpelIcTBa M3MEepEeHUI

37. HayuHo-MeToAMYECKHUE U ITPABOBbIE OCHOBH oOecrieueHus equHcTsa usmepenuit (OEN).

38. 3akoH P® «O06 obecrieueHMM eAMHCTBA W3MEpEHMil». [OCylIapCTBEHHBI METPOJOrMYECKHA
KOHTPOJIb ¥ HA/I30P

39. Tousarue cranpaptuzaimu. Llemn m 3agaum crangaptuzauun B P®. OOBEKTH U CyOBEKTHI
CTaHJApPTU3AINT

40. YpoBHM 1 TOAypOBHY cTaHAapTH3auuy. PyHKINH, IpaBa 1 0013aHHOCTH CyOBEKTOB HAIIIOHAILHOM
CTaHJAPTU3ALMU Pa3HBIX YPOBHEN

41. ITpaBoBblE OCHOBBI CTaHAAPTU3ALIUN
42. HopMaTUBHBIE IOKYMEHTBI: IOHSTHE, BUJIbI
43. Kareropuu u Buapl ctangaproB. KnaccudukayioHsble pU3HAKK.

44. MexayHapoqHOe COTPYIHUYECTBO B OOJACTH CTaHAApTU3alMU. Benyrme MexIyHapOIHbIE
OpraHu3alumn

45. T'ocynapcTBeHHast CHCTeMa CTaHJAPTU3AIMK: TIOHATHE, OOBEKTHI, CTPYKTYpa

46. MexrocynapcTBeHHas CUCTeMa CTaHIapTU3aliH: TIOHSATHE, OOBbEKTHI, CTPYKTYpa, Ha3HAYCHHUE
47. MexoTpacieBble CUCTEMbI CTaHAAPTU3ALMU: BUJIbl, HA3HAUCHUE.

48. CTaHaapThl Ha CUCTEMBI YIIpaBJIEHUs Ka4eCTBOM ITPOAYKIIMH.

49. CraHaapThl Ha CUCTEMBI OOECTIeUeHHsI KauecTBa OKPY KAIOIIEH Cpe/ibl
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50.

S1.

52.

53.

HayuHble 1 OpraHu3aliiOHHbIE TPUHLMITBI CTAaHJAPTU3ALUM
3 «O TexHn4ecKoM perysimpoBaHun». Cgepa npuMeHeHns1, OCHOBHBIE ITapaMeTPbl
Mertopl CTaHAAPTU3ALMHU, UX XaPAKTEPUCTHKA, B3aUMOCBS3b C PUHLUIIAMHI

Texanueckne ycCJIoBUA: OIPEACTICHUC, HA3HAYUCHHUE, TTOPAOOK p33pa6OTKI/I, MIPpUHATHUA, Yy4€Ta U

IMPUMCHCHUA

54. Topsipok pa3pabOTKy, IPUHATHS M IPUMEHEHH S CTaHAAPTOB Pa3IMYHbIX KaTteropuid. TpeboBaHUs K
CTPYKTYPE, U3JI0KEHUI0, O(POPMIICHUIO Y COEPKAaHUIO CTAHIAPTOB Pa3JIMYHBIX KaTerOpun

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

[Tonsarne coorseTcTBUA U cepTUdUKai. OCHOBHBIE OHATHUSA cepTU(DUKALUU
Llesn, 3agaun ¥ NPUHLMIIB cepTU(UKALN

OOBeKTHI U CyOBEKTHI CepPTHU(UKALIH

O0s3aTenbHast 1 10OPOBOJIbHAS cepTH(HUKALIS

ITpaBoBbBIE OCHOBBI CEpPTU(DUKALUU

OCHOBHBIE PUHLMIIBI CEPTUDUKALIT

[IpaBuna nposenenus cepruduxkanuu B PO.

dopmbl U cxeMbl cepTU]UKALU TPOAYKLMA

Cucrembl 00s13aTeILHON U IOOPOBOJILHON CEPTU(DUKAITUAM

Oprassl 1o cepTU(UKAIMN: UCTIBITATEIbHbIE TA00PATOPUH, HHCTUTYT SKCIEPTOB-ayIUTOPOB
Ceprudukatsl U 3HAKM COOTBETCTBUSA

[TpaBuna opopmieHus cepTudprKaToB COOTBETCTBUSA

Ceprudukanus npoayKIuu 1 yCiIyr

CCPTI/Iq)I/IKaLII/IH MMpOU3BOACTB U CUCTEM YIIPABJICHUS KAY€CTBOM

10. CAMOCTOATEJ/IDbHAA PABOTA OBYYAIOIIIUXCS

Cooepoicanue, mpebosaHusi, Ycao8uss U NOPAOOK OP2AHUBAUUU  CAMOCMOSIMENbHOU  padomvl
00YUAIOUUXCSL C YUemom Popmbl 00yuenust onpedeasiiomcss 6 coomeemcmeuu ¢ «llonoxcenuem 06
Op2aHU3AUUU CAMOCIOSMENLHOU PAbOMbl 0DYUAIOUAUXCS», YMBEPHCOEHHBIM YueHvim coeemom Yal'y

25/32




MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

(npomoxon Ne8/268 om 26.03.2019e. ).

1o kadxcooii hopme o0yueHus1: OUHAS/3A0UHAS/OUHO-3A0UHASL 3ANONHSIEMC S OMOENbHAS MAOAUUA

dopma oOyuenus: ouHast

Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0ad,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA u Op).
Pazpea 1. MeTpoJiorus
Tema 1.1. Merposorusi Kak ITpopadoTka y4eOHOrO 2 TecrtupoBanue
Hayka 00 N3MEepeHHsIX (OCHOBHbIC Marepraja C HCIOJIb30BaHUEM
TIOHATHS). 3aKOHOJaTebHasI 6asa PpecypcoBy4eOHO-METOINIECKOT O
MeTpoJjoruu B PO MH(POPMAIMOHHOTO OOeCIIeUeHIUS
JACIIUTUTAHBL.
Tema 1.2. Tlonsitue ITpopadoTka yueOHOro 2 TecrupoBanue
uznueckon BEJIMYMHBI B MaTepuaja C HCIOJIb30BaHUEM
METpPOJIOTHI PecypcoByYeOHO-METOAUIECKOT O
MH(POPMAIIMOHHOTO OOecIeueHuUs
JUCLHTUTAHBL.
Tema 1.3. Cucremsl IMpopaboTka y4e6HOro 2 TectupoBanue
(puBHYECKUX BEMUYKH U UX EIUHUIL Marepuaia C WCIOJIb30BaHUEM
PecypcoByueOHO-METOIUIECKOT O
HUH(POPMAIIMOHHOTO O0ECIIeUYeHUs
JUCIATUTAHBL.
Tema 1.4. W3mepenue — ITpopadoTka y4eOHOrO 2 TectupoBanue
OCHOBa METpPOJIOTHYECKON Marepraja C HCIOJIb30BaHUEM
JesATeTbHOCTH PpecypcoBy4eOHO-METOINIECKOT O
MH(POPMAIMOHHOTO OOECIIeUYeHIUS
JACIIUTUTAHBIL.
Tema 1.5. TMorpemHoctu ITpopadoTka yueGHOro 4 TecrupoBanue
H3MEpeHuit Marepuajia C HCIOJIb30BAaHUEM
PpecypcoByYeOHO-METOAUIECKOI O
MH(POPMAIIMOHHOTO OOeCIeueHuUs
JMCLHTUTMHBL.
Tema 1.6. Marematuueckoe IMpopaboTka y4e6HOro 4 TectupoBanue
omnucaHue CITyYaiHbIX Marepuaia C WCIOJIb30BaHUEM
OT PEIIHOCTE | PecypcoByueOHO-METOIUIECKOT O
HUH(POPMAIIMOHHOTO O0ECIIeUYeHUS
JUCIATUTAHBL.
Tema 1.7. MeTomp 00paboTKH ITpopadoTka y4eOHOTO 4 TecTupoBaHue
Pe3yJIbTaTOB M3MEPEHUI Marepuaja C HCIOJIb30BaHUEM
PpecypcoBy4eOHO-METOINIECKOT O
MH(POPMAIMOHHOTO OOECIIeUeHIUS
JCIIUTUTAHBL.
Tema 1.8. CpeacrBa ITpopaboTka yueOHOro 4 TecrupoBanue
u3MepeHuil. Merponoriuyeckue Marepuajiia C HCIOJIb30BAaHUEM
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).
XapaKTEePUCTUKI CpelcTB PpecypcoBy4eOHO-METOINIECKOT O
N3MEepeHui MH(POPMAIMOHHOTO OOECIIeUeHIUS
JVCIIATUTFHBL.
Tema 1.9. Obecneuenue ITpopadoTka yueOHOro 4 TecrupoBanue
€IMHCTBA U3MEpEeHUi. Marepuaja C UCIOJIb30BaHUEM
rocyJapCTBEHHBII PecypcoByYeOHO-METOAUIECKOI O
METPOJIOTUYECKUN KOHTPOJTh MHGOPMAIIMOHHOTO ObecreyYeH s
JUCLUTUIVHBL.
Pazpea 2. Ctangaprusanusi
Tema 2.1. Metoaudeckue u ITpopaboTka y4eOHOTo 4 TecrtupoBanue
IIPaBOBBIE OCHOBHI CTAHAAPTU3ALIN Marepraja C HCIOJIb30BaHUEM
PpecypcoBy4eOHO-METOINIECKOT O
MH(POPMAIMOHHOTO OOECIIeUeHIUS
JVCIIATUTFHBL.
Tema 2.2. Cucremst ITpopadoTka yueGHOro 2 TecrupoBanue
CTaHJAPTU3ALI Marepuaja C UCIOJIb30BaHUEM
PpecypcoByYeOHO-METOAUIECKOI O
MH(POPMAIIMOHHOTO OOeCIeUeHuUs
JUCLUTUIVHBL.
Tema 2.3. Hayuno- IMpopaboTka y4eOHOro 2 TectupoBanue
TEeXHUYECKHE TPUHIIITH 1 METOIBI Marepuaga C HCIOJIb30BaHUEM
CTaHIAPTU3AIT PecypcoBy4eOHO-METOJMIECKOT Ol
MH(POPMAIMOHHOTO OOecIeYeHHsI
JVCIUTUTAHBL.
Pazaen 3. CepTucpukanmst
Tema 3.1. BeenmeHue B ITpopadoTka yueGHOro 2 TecrupoBanue
cepTU(UKaLHUIO Marepuaja ¢ UCIOJIb30BaHUEM
PpecypcoByYeOHO-METOAUIECKOI O
MH(POPMAIIMOHHOTO OOeCIeUeHuUs
JUCLUTUIVHBL.
Tema 3.2. HopmarusHo- IMpopaboTka y4eOHOro 2 TectupoBanue
METOJMYECKOe obecrieyeHme Marepuaga C HCIOJIb30BaHUEM
cepTupUKaIIN PpecypcoBy4eOHO-METOJUMIECKOT Ol
MH(POPMAIIMOHHOTO OOecIeyeHHsI
JVCIUTUTAHBL.
Tema 3.3. JleATeabHOCTb ITpopaboTka y4eOHOro 2 TecrtupoBanue
OpPraHoB TII0 CEepTHU(HKAIMK U MarepHaja C HCIOJIb30BaHUEM
HCIIBITATEBHBIX JJAOOPaTOPHIA. PpecypcoBy4eOHO-METOINIECKOT O
MH(POPMAIMOHHOTO OOECIIeUeHIUS
JVCIIATUTFHBL.
Tema 3.4. TlpumeHeHue ITpopadoTka yueOHOro 2 TecrupoBanue

cepruduKanu

Marepuaja ¢ UCIOJIb30BaHUEM
PecypcoByYeOHO-METOIUIECKOI o1
MH(POPMAIIMOHHOTO OOeCIeUeHuUs
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Ha3zBanue pa3agenoB u Tem Buja camocTosATEJbHOT PadOThHI 0Oo6bem dopma KOHTP0J1s (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
paboma,no0zomosKa K coaue
3auema, IK3amena u op).

JIACLIATUIAHEL.

11. YYEBHO-METOIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TACTVTIIAHBI

a) Cnncok pekoMeH/1yeMoll JUTePaTyphbl
OCHOBHas

1. XKykoB B. K. Metponorus. Teopus uzmepenuii : yuebHoe nocodue / B. K. XKXykoB. - Mocksa :
[Opaiit, 2024. - 414 c. - (Boiciiee oopa3zosanue). - URL: https://urait.ru/bcode/537301 . - Pexxum nocryna:
DneKkTpoHHO-O0MOmmoTeyHas cucreMa IOpaiir, s aBropus. nosib3zosareneid. - ISBN 978-5-534-03865-1 :
1659.00. / .— ISBN 0_526983

2. Metponorus. Teopust usmepenuit : yueOnuk / T. 1. Mypaimkuna, B. A. Memepsikos, E. A. Baneesa,
E. B. lllano6aes. - 2-e uzf. ; uctp. u jgoi. - Mocksa : IOpaiir, 2024. - 167 c. - (Beiciee o6pa3zoBaHue). -
URL: https://urait.ru/bcode/537819 . - Pexxum goctymna: DneKTpoHHO-OMOmMoTeuHas cuctema FOpait, as
aBTOpu3. nosb3osarenent. - ISBN 978-5-534-07295-2 : 619.00. / .— ISBN 0_526985

3. PapkeBuu f1. M. Merponorus, crangapruzauus U ceptudukanud B 3 4. Yacts 3. Ceprudpuxanms :
yueOHuk / S1. M. PankeBuy, A. I'. Cxuptianze. - 5-e u3j. ; nep. u aon. - Mocksa : IOpaiir, 2024. - 132 c. -
(Beiciiee obOpazoBanue). - URL: https://urait.ru/bcode/537620 . - Pexum pgoctyna: DJIeKTPOHHO-
oudmmorteuynas cucrema fOpaiir, s apropus. nonb3oBatenei. - ISBN 978-5-534-08499-3 : 449.00. / .—
ISBN 0_526990

4. PagkeBuu f. M. Metposnorus, crangaptu3anus u ceptudukanus B 3 4. Yacte 2. Ctannapruzanus :
yueOHuk / S1. M. PankeBuy, A. I'. Cxuptianze. - 5-e u3j. ; nep. u gomn. - Mocksa : IOpaiir, 2024. - 481 c. -
(Beiciiee obOpazoBanue). - URL: https://urait.ru/bcode/537619 . - Pexum pgoctyna: DJIeKTPOHHO-
oudmmortevynas cucrema FOpaiir, 1s apTopus. noss3oBareset. - ISBN 978-5-534-01929-2 : 1519.00. / .—
ISBN 0_526992

JOIIOJTHUTECJIbHAA

1. CepreeB A. I'. Metposorusi, cTaHAapTu3alms U cepTUgUKalus : y4eOHUK U npaktukym / A. T
Ceprees, B. B. Tepereps. - 4-e u3a. ; nep. u gon. - Mocksa : FOpaiir, 2024. - 722 c. - (Beicuiee
obpazoBanue). - URL: https://urait.ru/bcode/544887 . - Pexum pocryna: DieKTpOHHO-OMOIMOTEUHAS
cucrema IOpaiit, ana aBTopus. nosb3oBareneil. - ISBN 978-5-534-16051-2 : 2429.00. / .— ISBN
0_526995

2. PaiikoBa E. 0. Cranpaptuzauus, NOATBEpXkKIEHHE COOTBETCTBHS, METPOJIOTUSI : YUYeOHUK WU
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npaktukyMm / E. 1O. PaiikoBa. - 2-e u3a. - Mocksa : [Opaiir, 2024. - 382 c. - (Bricmee oOpa3oBaHue). -
URL: https://urait.ru/bcode/536013 . - Pexxum goctymna: DineKTpoHHO-OMOMoTeuHas cuctema FOpait, as
aBTopu3. nosib3oarened. - ISBN 978-5-534-14247-1 : 1539.00. / .— ISBN 0_523319

3. Arpomenko 0. K. Merponorusi, crangaptusanus u ceprudukanusa. COOpHUK Tab0opaTOpHBIX U
MpaKTUYECKuX padoT : yueOHoe nocodue / F0. K. Arpomenko, E. B. KpaBuenko. - 2-e u3z. ; nep. u Aor. -
Mockga : IOpaiit, 2024. - 174 c. - (Boiciiee oopazosanue). - URL: https://urait.ru/bcode/534181 . - Pexum
aoctyna: DIeKTpOoHHO-OMOMMoTeuHass cucrema FOpailT, st aBropus. Tmoisib3oBateneir. - ISBN
978-5-534-18039-8 : 799.00. / .— ISBN 0_526987

4. CepreeB Auekceu I'eoprueBud. Merposorus, crangaprusanus U ceprudukanmsa B 2 4. Yactp 2.
Crangaptusanus u ceptudukanus : YueOHuK U npaktukyM s By3oB / A.I'. Ceprees, B.B. Tepereps ;
Ceprees A. I'., Tepereps B. B. - 3-e u3g. ; nep. u gomn. - Mocksa : IOpant, 2022. - 325 c. - (Beiciuee
obpazoBanue). - URL: https://urait.ru/bcode/490837 . - Pexum mpoctyna: DJIeKTPOHHO-OMOIMOTEUHAS
cucrema FOpaiit, 11s aBTOpU3. NoJb30BaTeNei. - neKTpoH. JaH. - ISBN 978-5-534-03645-9 : 1019.00. /
— ISBN 0_313154

5. CepreeB A. I'. Ceprucukanus : yaeOHuk u npaktukym / A. I'. Ceprees, B. B. Teperepsi. - 4-e uzn. ;
nep. u jgom. - MockBa : IOpaiir, 2024. - 204 c. - (Beicriee oOpa3zoBanue). - URL:
https://urait.ru/bcode/536953 . - Pexum pocryma: DieKTpoHHO-OuOMMoTeuHass cuctema lOpaiir, mns
aBTopu3. nosb3oarenei. - ISBN 978-5-534-16328-5 : 909.00. / .— ISBN 0_523883

y4ueOHO-MeTOo JnYeCcKas

1. MeTtposiorus : MEeToIuYecKre yKa3aHus K BHITOJHEHUIO 1abopaTopHbix pador / A. C. AMOpo3eBuy,
A. B. Uro, JI. H. Boctpenosa, [I. A. borganosa ; Yiul'V, UODBT, Kad. unx. pusuku. - 2-e usf. -
VibsHoBek @ YiI'V, 2018. - 3arn. ¢ akpaHa. - DnekTpoH. TekcroBbie aaH. (1 daiin : 3,09 M6). - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1367. - Pexum pocryma: DBC VYal'V. - Teker
anekTpoHHbI. / .— ISBN 0_36026.

2. Bocrpenosa JI. H. MeTrposorus : METOOUYECKUE YKA3aHUS K BBIIIOJHEHUIO PACYETHO-TpapUUECKUX
padoT AJs CTyJEHTOB MHKEHEPHBIX CIeIMaTIbHOCTEN BhICIINX yueOHbX 3aBenenuii / JI. H. Bocrperona ;
Val'V, UODBT, Kad. nnk. pusuku. - 2019. - 3ari. ¢ sxpana. - HeonmyO1mkoBaHHBIN pecypc. - DIEeKTPOH.
tekcroBble JaH. (1 daitn : 1,43 MB). - Pexum goctyna: 9bC Val'V. - Tekcr : anekTponHsiii. / .— ISBN
0_40052.

3. BocrpenoBa JI. H. Meromuueckue ykazaHUsl U8 CaMOCTOSITENIbHOW paOOThl CTYIEHTOB TIO
IUCIUTUTIHE «MeTpoJiorus, CTaHAapTU3alvs U cepTU(UKaIMs» )i BCeX HalpaBJIeHUI OakaiaBpuara u
cniertmanmrteta / JI. H. Bocrpenosa ; YalI'V, UODBT. - 2022. - 81 c. - Heonmy6nkoBaHHsbIi pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13087. - Pexum poctyna: DBC Val'V. - Tekcr
aneKkTpoHHbIi. / .— ISBN 0_468596.

0) IIlporpamvHoe oGecneyeHne
- OneparmonHas cucreMa "AJbT oOpazoBaHue”
- Ocpuchrpiii naket "Mou opuc"
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B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-0HOINMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpasoBatenbHbii pecypc IPRsmart : 3;1eKkTpoHHO-OMOIMOTEYHast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAsS GHOINOTEKA
caiit / OOO DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyMa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DnekTpoHHas Onbmoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
9JIeKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum gocryna: 1is 3apeructpup. noibs3opatesneil. — Tekcr
: QJIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaya. DJIEKTpOHHAs MeJULMHCKas OuOimoteka : 0a3a nmaHHbeiX : caidt / OO0
Briciias mikona  opraHM3alliMi M yIIPaBJICHUs  3[paBOOXpaHeHHWEM-KOMIUIEKCHBI  MeAUIIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbiast MequIIMHCKasi OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMOMMOTeYHast cucteMa : cadt / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexum nocrymna: 1jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OnOMOTeYHass cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. Koucyabrantllmoc [DnekTpoHHbll pecypc]: crpaBouHast nmpaBoBas cucrtema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynerantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektponHHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
1oJib30Baresend. — TEKCT : 3IeKTPOHHBII

4. denepanabHas rocyjaapcrBeHHas uHgopmanunonHasas cucremMa «HamumoHajabHas
3JIeKTPOHHAsI OMOJHOTEKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:

https://136.pd. — Pexrm nocTyna : s nojb3oBaresieid HayqHOW OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii nopran / yupegurens PI'AY «PULITO». — URL:
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http://www.edu.ru. — TeKCT : 2JIEKTPOHHBIM.

6. DdaexTponHasi 6udmoreynas cucrema Yal'V : monyns «nekrponHas oubdmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nms
NoJIb30BaTe el HayyHOH OMOIMOTeKU. — TEKCT : SMeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE TUCIHUIIJINHbI:

AyauTtopuu 1ist pOBeICHUS JICKIUIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHH S TaOOPAaTOPHBIX paboT 1
MPaKTUKYMOB, [UIsl TPOBEIEHUS] TEKYIIErOo KOHTPOJISI M TMPOMEXKYTOYHOM AaTTECTALUM, KYpPCOBOIO
MPOEKTUPOBAHMUS, TPYMIIOBBIX M MHUBUYaIbHBIX KOHCYJIbTALUHN (8bl10pams HeobOxooumoe)

AyouTopur YKOMJIEKTOBAHBI CIEIMATU3UPOBAHHON MeOenblo, y4eOHOW JOCKOW. AYAUTOpUM [Jist
MIPOBEJCHHUSI JICKITMIA 000PYI0BaHbI MYJITUMEIUIHBIM 000PYIOBAaHUEM JIJIsl TIPE/ICTABIIeHUsT MH(OPMAIIUT
oosbIon ayautopun. [TomenieHust sl CaMOCTOSITENIbHOM PadOThl OCHAIIIEHBI KOMITLIOTEPHBIN TEXHUKOM C
BO3MOXHOCTBIO TIOZIKJIIOUEHUsT K cetu «VHTepHeT» W oOecrieyeHWeM JOCTyna K 3JeKTPOHHON
MH(POPMALIMOHHO-00pa30BaTeIbHON ~ cpelle,  2JEKTPOHHO-OMOIMoTreyHoit  cucteme.  [lepeueHn
000pyI0BaHMsI, UCIIOJIb3YEMOI'0 B Y4eOHOM TIporiecce:

- MynbTumeauitHoe 000pydOBaHUe: KOMITBIOTEP/HOYTOYK, 9KPaH, MPOEKTOP/TeIeBU30P

- KomnblotepHast TexHuka

- JJabopatopHas ycraHoBka "MeToabl u3MepeHust IuHeHbix BearmunH" MCU 1

- JJabopaTopHas ycraHoBka "MeTobl u3MepeHus yriioBeix BeanmuuH" MCUS

13. CHEIIMAJIBHBIE YCJIOBHUA 1JIA OBYUAIOIINXCA C OTPAHNYEHHBIMHA
BO3MOXKHOCTAMU 3J0POBbA

B ciyyae He0OX0AMMOCTH, 0OYJaIOIMMCS U3 YHCIIA JIUL] C OTPAHUIEHHBIMI BO3MOKHOCTSIMH 3[J0POBbSI
(Mo 3asBJEHUI0 OO0YYAlOIIErocs) MOTYT TMpelaraTbCs OAHU U3 CJIEAYIIMX BAapHAHTOB BOCIIPUSITHUS
MH(POPMAIIMH C YUETOM MX WHIMBUAYATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- A JMIl C HapyLIeHUsIMU 3pEHHUs: B IEYaTHOM popme yBeIMuYeHHbIM wIpudgTOoM; B (opme
3JIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke  bpaiid; MHOMBHUIyasJbHblE KOHCYJbTAllMd C  [PUBJIEUYECHHEM
TU(IOCYpAONIEPEBOIUMKA; UHIUBUAYAJIbHBIE 3aJaHUS U KOHCYJIbTALIUM;

- JUId JIMIl C HapylIEeHUsIMU cliyxa: B mnevyaTHou ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTA;
BUJIEOMATepHaJIbl C CYOTUTPaMK; MHAWBUIYaJIbHbIE KOHCYJIBTALMN C ITPUBJICYEHUEM CypIONEepPEBOTUNKA;
VH/IMBUAYyaJIbHbIE 3aJaHNUS U KOHCYJIbTALUH;

- Ui JML C HapylleHWsMM OINOPHO-ABMUIATENILHOTO ammapara: B IedaTHOW ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIMBULYaIbHbIC 3aJaHNS U KOHCYJIbTALIUY.

B ciyyae HEOOXOAMMOCTH WCIIONBb30BaHUS B YYeOHOM IMpoLiecCce YaCTUYHO/HMCKITIOUUTETHHO
AMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOTH, opranuzainus padotsl [II1C ¢ obyyaomumucs ¢ OB3 u
MHBAIM/IAMH TIPEIyCMaTPUBACTCS B JIEKTPOHHON MH(MOPMAIIIOHHO-00Pa30BaTEILHON Cpelie ¢ yIeTOM HX
MHIUBHUIYQIBHBIX ICUXO(U3MUECKUX OCOOEHHOCTEM.
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PaspaboTunk

Kanaupmar pu3nKo-MaTeMaTHYecKux
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Boctperosa JIio6oBb HukonaesHa

JloJIKHOCTD, YYeHasl CTENeHb, 3BaHUE
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