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1. Hean, 3a1a4M U IVIAHUPYEMble Pe3yJbTAThI 00y4eHN s N0 JUCHHUILINHE

K oCHOBHBIM mejasiM OCBOCHMS IUCHUIUIMHBI «MeToabl M CpeAcTBa HM3MEPEHUH U
KOHTPOJI KAYECTBA MPOIYKLIMN» CIIEAYET OTHECTH:

- (hopMHUpOBaHKE 3HAHUN O COBPEMEHHBIX MPUHIIMIIAX, METO/IaX U CPEACTBAX U3MEPEHUH,
WCIIBITAHUN U KOHTPOJIS (PU3HUYECKUX BEIIMYMH MPUMEHUTEIHFHO K MAITUHOCTPOCHUIO;

- TIOATOTOBKA CTYICHTOB K JCATEIBHOCTH B COOTBETCTBHM C KBAIM(PUKAIIMOHHOMN
XapaKTepuCTHKOH OakanaBpa no HampasiaeHuio 27.03.02 «YmnpaBieHre KayeCTBOM.

K ocHOBHBIM 3agayaM OCBOEHHUS AUCUUIUIMHBI «MeETOAbl M CPEACTBA M3MEPEHUH U
KOHTPOJIA KaYECTBA MPOIYKIIMN» CIIETYET OTHECTH:

- OCBOCHHME METOJIOJIOTHH, aHaliM3a W BBHIOOpAa MPUHIMUIIOB M METOJOB HU3MEPEHUH,
UCIBITAHUNA M KOHTPOJS (DU3MYECKHX BEIMYUH B YCIOBHUSAX MAIIMHOCTPOCHHS, OMPECIICHUs
HOMEHKJIATYpbl MPOBEPSIEMBIX IapaMEeTPOB, MOPSAIKA OMpEaAeSICeHUs W 00pabOTKH MOJy4eHHOU
nH(OPMALIUY TIPU U3MEPEHUH U KOHTPOJIC;

- (opMupoBaHHE YMEHUH 1O BBIIBICHHIO HEOOXOJUMBIX YCOBEPIICHCTBOBAHUU U
pa3paboTke HOBBIX, Oojee I((HEKTHBHBIX CPEACTB KOHTPOJSI KAuecTBA, METPOJOTHYCCKOMY
00ecrnedeHnIo MPOSKTUPOBAHHS, IPOU3BOJICTBA, IKCIUTyaTallud TEXHUYECKUX U3JICITHIA U CUCTEM;

- (popMHUpOBaHME YMEHUI M HABBIKOB MO MCCJIEAOBAHUIO MPOU3BOACTBEHHBIX MPOIIECCOB
C IIEJIbIO BBISIBJICHUS MPOU3BOIUTEIBHBIX JCHCTBUN U TTOTEPb.

IK-2 NIIK-2.1. 3HaeT HOpMATUBHBIE U METOJUYECKUE JJOKYMEHTHI,
Crocobexn IIPOBOJUTH | periiaMEeHTUPYIOIIHE BOMPOCHl KOHTPOJIS KaueCcTBa MPOAYKLIUU Ha
KOHTpPOJIb IPOAYKIIMM HA | BCEX CTaJAMSIX MPOU3BOJICTBEHHOIO MpoIlecca; pa3paboTKu U

BCEX CTaauAX | aTTeCTallM¥ METOAMK UCIIBITAHUN; METOIUKHA CTATUCTUYECKON
IIPOU3BO/ICTBEHHOT'O 00paboTKH pe3yabTaTOB U3MEPEHUIN U KOHTPOJIS.
rporecca NIIK-2.2. YMeeT: ucnosb30BaTh METOJUKHA U3MEPEHUH, KOHTPOJIS U

WCIIBITAaHUHM TIPOYKIIMU HA BCEX CTAAMSIX MMPOU3BOJCTBEHHOTO
mpoliecca; BBIOUPaTh METOJIbI U CPEJICTBA KOHTPOJIS MapaMeTpOB
XapaKTEPUCTUK MTPOTYKIIUN; BBITIOJIHATH CTATUCTUYECKYIO 00paboTKy
pEe3yNbTAaTOB KOHTPOJIS U U3MEPEHUN, PACCUUTHIBATH MOTPEIIHOCTH
(HEeoTpeIeICHHOCTH ) PE3YJIbTATOB U3MEPECHHUIA.

NIIK-2.3. BnageeT: HaBbIKaMU KOHTPOJISL ¥ TIOJTOTOBKH 3aKITIOYCHUIA
0 COOTBETCTBHM KauyeCcTBa MPOAYKIUH HA BCEX CTAIUIX
MIPOM3BOJICTBEHHOTO Tpoliecca TpeOOBaHUSIM HOPMATHUBHOMN
JIOKYMEHTAIIMU U pa3pabO0TKU MEPOIPHUSTHI IO MOBHIIIICHUIO €€
KaueCTBAa; HABbIKAMH MTPOBEACHUS UCTIBITAHUN TPOIYKLIUU U
00pabOTKH JaHHBIX, TOTYYEHHBIX PU UCIBITAHUSX.

2. MecTo AMCHUTJIMHBI B CTPYKTYPeE 00pazoeamensbHoli npozpammol

Juciumuimaa «MeTtoasl M cpeAcTBa M3MEPEHUN M KOHTPOJS KadecTBAa HPOIYKIIMH
OTHOCUTCSI K dYacTd, (opMHpyeMOW ydacTHUKaMH OOpa3oBaTeNbHBIX OTHOIIEHWI Onoka bl
«lucuuminHel (MOJTyJIH)» M BXOJAUT B 00pa30BaTeIbHYIO IPOrpaMMy MOATOTOBKY OakaiaBpa 1o
HampasieHuio noArotoBku 27.03.02 «YmpasiieHHe KadecTBOM», NMpoduib «YNpasBiieHHe
Ka4ecTBOM Ha NMPOM3BOJACTBE» OYHOU (popMbl 00yUeHUS.

JuctummHa «MeToasl M cpeAcTBa M3MEPEHUH M KOHTPOJI KauyecTBa IPOIYKLUN»
B3aMMOCBS3aHa JIOTUYECKU U COAEPKATEIbHO-METOJAUYECKU CO CIEIYIOMIMMH TUCIUILUIMHAMYU U
npaktukamu OIT:

- BceoOIiee yrpaBieHne KadeCTBOM;

- CPEJCTBA U METO/Ibl YIIPABIICHUS KAUECTBOM;

- HOPMUPOBaHHME TOYHOCTH B MAIIMHOCTPOEHHH.

- METPOJIOTHUS;

- KBaJIMMETpHUS;

-TEXHOJIOTUS ¥ OpraHU3alis IPOU3BOICTBA IPOAYKIUH.




3. CTpyKTYpa U coep:KaHue TUCHUTLITMHBI
3.1 Buabl yueOHoi paboThl M TPYI0EMKOCTh

Buy yue6HO# paboThI Bcero yacos 3 Cemectp 4

1 AyaurtopHble 3ausiTus (Bcero) 90 36 54

B Tom uucne:

1.1 Jlexuun 36 18 18

1.2 IlpakTrueckue 3aHsATHS 36 18 18

1.3 JTaGopaTopHbI€ 3aHATHS 18 18

2 CamocTosiTe/IbHAsA padoTa 126 54 72

2.1 KypcoBas pabota

2.2. KypcoBoii mpoekT

Bua npomMexyTodHOM aTTeECTANN 3ader | DK3ameH
HUTOIO:| 216 (63.e.) 90 126

3.2 TemaTnuyeckuil JIaH M3y4YeHUs! TUCHUIITHHBI

Ounas popma oOyueHHS
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Tperuii cemecTp 3a4eT
1 BBenenue 18 3 3 + 9
2 OCHOBHBbIE TEPMUHBI H ONpPe/eIeHHs 18 3 3 + 9
Kuaaccupukanus namMepeHni, 18 3 3 9
HUCIIBITAHMH U KOHTPOJIA
4 [MeToabl M3MepeHH i, UCTILITAHUN U 18 3 3 + 9
KOHTPOJIsSI KAa4eCcTBa MPOAYKIIUU
S) CpeacrBa u3MepeHHUii, HCIBITAHUI 1 18 3 3 + 9
KOHTPOJIsI KA4eCTBA MPOTYKIIHH
6 IMoaroToBKa K H3MepPEeHUsIM, 18 3 3 + 9
HCIBITAHUSIM W KOHTPOJIIO
UerBepThlil cemecTp JK3aMEH
IIpuMeHeHUe CpeICTB U3MepPeHMid, 36 6 6 6 + 24
7 MCIBITAHUI M KOHTPOJISI KadyecTBa
MPOAYKIUU
B MAIIIMHOCTPOEHUH
8 Bb160po4HbIii NPUEMOYHBII U TEKYLIHUIH 36 6 6 6 + 24
KOHTPOJIb




IMpoexTupoBanne u pacder cpeacrB| 36 6 6 6 + 24
M3MepeHHii U KOHTPOJIsl, MPUMeHsIeMbIX|
B MAIINHOCTPOECHUH

HUTOIO:; 216 36 36 18 + 126

CTpyKTypa u coaep:KaHue JUCHUILIHHBI

OO0mass TPyAOEMKOCTh JAMCHUIIMHBI COCTaBisieT 6 3a4eTHBIX €AMHHUI, T.C.
216 akagemuyecknx 4acoB (M3 HUX 126 yacoB — camocTosiTeIbHas paboTa CTYJACHTOB).

Jucnuninuna «MeToisl M CpencTBa M3MEPEHUN M KOHTPOJS KadecTBa IPOLYKLUN
M3y4aeTcs Ha TPETbEM CEMECTPE M YETBEPTOM CEMECTPE BTOPOTO Kypca.

Ha BTOpOoM Kypce B TpeTbeM cemecTpe BbIIenseTcst 3 3adeTHble enuHuIbl, T.e. 108
aKkaJeMHYecKnX 4acoB (M3 HUX 54 yaca — caMmocTosATeNabHas paboTa CTYJIEHTOB). AYAUTOPHBIE
3aHsTHS — 36 9acoB, nekuuu — 18vaca, mpaktuyeckue padboTel U ceMuHapsl — 18 acoB. @opma
WUTOTOBOM aTTECTAIMU — 3a4eT.

Ha BTOpOM Kypce B 4eTBepTOM ceMeCTpe BbLIEIsIeTcs 3 3a4eTHble enuHuIbl, T.e. 108
aKaJeMHYecKHnX yaca (U3 HHX /2 4acoB — CaMOCTOSITeNbHas paboTa CTYIEHTOB). AYAUTOPHbBIE
3aHsaTHS — 54 wacoB, nekuuu — 18 waca, mpakTudeckue paboTel W cemMuHapbl — 18 wacos,
naboparopubie padoThl — 18 yacoB. @opma UTOrOBOI aTTECTALUU — SK3aMEH.

CrpykTypa U coJepKaHue TUCHUIUTMHBI «MeToabl M CpeACcTBa U3MEPEHUN W KOHTPOJIS
KayecTBa MPOIYKIMH 110 CPOKAM U BHIaM paboThl oTpaxeHsl B [Ipunoxennn A.

Copep:xaHue pa3ae/10B IUCHHILIAHBI

Tperuii cemecTp

Beenenue

[Tpenmer, 3a1aun ¥ COAEpKAHUE NUCLUIUIMHBL. Poib M3MEpeHHH B TEOpUHU MO3HAHMS.
MHuoroo6pasue uzMepurenabHbIX 3a7ady. OCHOBHBIE JTamlbl pa3BUTUS METOJOB U CPENCTB
U3MEpEeHUl, UCHbITaHU M KOHTposd. CTpyKTypa Kypca, €ro MECTO U poOJib B IOJIIOTOBKE
CHEIHAJINCTA, CBSI3b C IPYTUMH JTUCIHUIUIMHAMHU.

OcHOBHbIE TEPMHMHBI M OTIpe/ieJIeHUsI

[Tonstust 06 «uzmepenun» (PMI29-2013), «xoHTpose», «ucnblTaHUU». B3anMocBs3b
MOHATUH «U3MEPEHUE», KKOHTPOJIbY», «HcIbITaHuey. «Texunueckuit koHTpoaby» (I'OCT 16504-
81) — kKaK pa3HOBUIHOCThH KKOHTPOJIS.

[TonsTuss 00 «0OBEKTE» H3MEPEHUs,, KOHTPOJS M UCHBITAHUSA, «KOHTPOJIUPYEMOM
MPU3HAKE», «CPEACTBE U METO/e» HU3MEPEHUsS, KOHTPOJIS W HCIBITAHUS, «KOHTPOJIHHOM
o0pasie».

Kaaccndukannsa n3mepeHnii, HCIBITAHANA U KOHTPOJISI

Pa3HOBuHOCTH W3MEpEHMI: OPraHOJENTUYECKUE, HKCIEPTHBIE, WHCTPYMEHTAIBHBIE.
Krnaccudukanuusa nsmepenuil no obnactsaM u3MepeHHil (MexaHHKa, TEIUI0Ta, 3JIEKTPUYECTBO U
MarHeTH3M, ONTHKA, aKyCTHKa, aTOMHas W sjaepHas (u3uKa), MmojpasjenaM JaHHOW o001acTu
(rpynmna u3MepeHuii), XapaKTepUCTUKAM H3MEPSEMON BEITMYMHBI WU

napamerpa (BHJ HM3MEpEHHH W JAMana3oH 3HAYEHUH U3MEpsSAeMOW BEIMYMHBI), OCHOBHBIM
XapaKTepUCTHKaM TIpoliecca H3MepeHHs (YCIOBHS U3MEPEHUHl — XapakTep 3aBUCUMOCTH OT
BpPEMEHH, 3aBUCHMOCTbH OT BIIMSIONINX BEJIMYHH, arperaTHOE COCTOSHUE), 00IaCTSIM TIPUMEHEHUS
(crieruduka M3MEPUTENBHOM 3a7auM), XapaKTePUCTUKE TOUYHOCTH, YHCIY M3MEpPEHHH B CepuH,
OTHOLICHUIO W M3MEHEHUI0 M3MEpSeMON BEIUYMHBI, METPOJIOTMYECKOMY Ha3HAu€HHUIO,
BBIPQXEHUIO PE3yJIbTaTa U3MEPEHUs, OOIIUM ITPHEMaM IOJIy4YEHHs pe3yabTaTOB H3MEPEHHA.

Buasl KOHTpOIIS: MHCTPYMEHTAJIBHBIN (TeXHUYECKH) W sKcnepTHBIN. Kiaccudukarus
BUJIOB KOHTPOJISL: TI0 BO3MOXKHOCTH HMCIOJIb30BaHUS MPOILYKIMH T1OCJIE€ KOHTPOJIA, 110 XapakTepy
pacripesielieHusi 10 BPEMEHM, IO CTausM TEXHOJOTHYECKOro Mpolecca, IO XapakTepy
BO3JCHCTBUS HAa XOJ MPOU3BOACTBEHHOIO IpoIecca, IO MECTY IpPOBEACHUS, MO OOBEKTY
KOHTPOJIS, 110 YUCITy U3MEPEHUH, 10 crtocody oTO0opa U3 eI iA.

Knaccugukanus BU0B HCIBITAHUNA: 110 MECTY MPOBEICHMS], 110 HA3HAUEHHIO, 110 YPOBHIO
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BBIIIOJIHEHUS, 1O OOBEKTY, MO CTagusIM TEXHOJOTUYECKOTO Tpolecca HW3TOTOBICHUS, B
3aBUCUMOCTH OT METOJIOB M YCJIOBHIA.

Metoabl n3MepeHni, HCIBLITAHUI U KOHTPOJISA Ka4ecTBa MPOAYKIUH

Metoab! uzmepenuii (PMI 29-2013).

Meroasl M3MEpPEHUHN: CPaBHEHUsS C MEPOM M OIOCPEIOBAHHOIO CPAaBHEHMsI C MEPOM.
Pa3HOBHIHOCTH MeTONa CpaBHEHUsS C Mepoil: auddepeHnnanbHblii, HYICBOH, 3aMelICHUS.
VYcnosusa npuMeHeHus: MeTofoB. O1ieHKa BO3MOXKHOCTH METO/I0B.

MeTto1 onocpeoBaHHOTO CpaBHEHMSI ¢ MEpOW. YcaoBUs IpUMEHEHus: meroaa. OueHka

BO3MOKHOCTEH METOJA.

KoHTposib pazMepoB M KOHTPOJIb 3HAUYCHUU. MaremaTuyeckas MOJENIb KOHTPOJSA IO
LIKaJie OopsAJIKa, 110 IKaJIe UHTEPBAJIOB U IKaJle OTHOLEHUH. KOHTpOJIb HHTEpBAJIOB.

CpencrBa u3MepeHHil, HCNIBITAHUI M KOHTPOJISI Ka4yecTBa MPOAYKINH

Knaccugpurayus no onpedensrowum npusHaxam

Pa3HoBHIHOCTH CpeACTB M3MEpeHUI: Mepa (0JHO3HAuYHAas, MHOTO3HayHas1), 00pa3lloBbIe
cpenctBa  M3MEpeHUN  (MCXOAHBIC, TOJYMHEHHBIE), paboyue CpeacTBa  HU3MEPEHUH,
W3MEpUTENbHBI  mpubop (IpsSMOro JACWCTBUS, CpPaBHEHHUS, aHAJOroBble, IU(POBLIL),
M3MEPUTEIIbHBIE YCTAHOBKH U CUCTEMBI.

Knaccudukanus cpenctB n3mepeHusi, UCTIBITAHUN U KOHTPOJIS Ka4eCTBa MPOTYKITUH:

- 110 THUITY U BUJY KOHTPOIUPYEMBIX (PU3NYECKUX BEITUYHH;

- 110 croco0y MpeoOpa3oBaHMs U3MEPUTEIBHOTO UMITYIIBCA;

- 10 Ha3HAYEHUIO;

- 110 YHCITy POBEPSIEMBIX TApaMETPOB IIPU OHOM YCTaHOBE H3MEPSIEMOT0 OOBEKTa;

- 110 CTENEHU MEeXaHU3aIuK (aBTOMATHU3aIMN) TTPOIIECCa U3MEPEHUS;

- 110 MECTY YCTAaHOBKH B TEXHOJIOIMYECKOM IIPOLIECCE;

- 110 XapaKkTePy BO3JEHCTBUS Ha X0 TEXHOJOTUYECKOTO IPOLIECCA.

[Tpumeprl Haunbosiee YAcTO BCTPEYAIOIIMXCA CPEACTB HU3MEPEHMM, HCHBITAaHUN |
KOHTPOJISI B MAIIMHOCTPOEHHUH.

O06o0011eHHas: CTPYKTYpHAsi CXeMa CPEe/ICTB U3MEPEHUH, UCIIBITAHUM U KOHTPOJISI KauecTBa
IIPOAYKLIUU

[TonsTue 00 «UHIUKATOPE», «BEILECTBEHHOU Mepe», «A3MEPUTEIILHOM
npeoOpaszoBaresey, «Iprudope», «yCTaHOBKE), «CUCTEMEY, «MCIBITATEIbHOM CTEHIEN.

OOmme CTPYKTYypHBIC O3JEMEHTBI It cpenctB um3Mmepenuit (PMIT  29-2013):
U3MEpUTENbHBIM MpeoOpa3zoBaTedb U UYBCTBUTEIBHBI 3JIEMEHT, HW3MEpHUTENbHas LElb,
M3MEPUTENIBHBI MEXaHNU3M, OTCYETHOE YCTPOUCTBO CO IIKAJION M yKa3aTeJeM, peruCTpUpYIoLIee
YCTPOMUCTBO, U3MEPUTEIIbHBI HAKOHEUHUK.

ONEeMEHTBl CTPYKTYPHOH CXEMBbl CPEICTB M3MEPEHUM, UCIBITAHUA M KOHTPOJIS: MEpa,
WHJMKATOp, KOMIIapaTop, MEpBUYHbIE U BTOPUYHBIE MTPe0Opa3oBaTeIn, yCTpoilcTBa 00paboTKH,
MPEJCTAaBICHNS U PErUCTpalliy HH(OpMAIIMY, KaHajla CBA3H, BCIOMOTaTeIbHbIE 3JIEMEHTHI.

TpebGoBanusi, NpenbsABIsSEMble K CpPEICTBAM HW3MEPEHHM, HCHOBITAaHUH W KOHTPOJS
KayecTBa MPOTyKIIHH.

OcHoBHbIE 0011I1e TPeOOBaHUS, TIPEIBIBISIEMbIC K CPEJICTBAM I10:

- KAUYCCTBCHHBIM I10Ka3aTCJIsAIM Hpouecca I/I3MepeHI/I$I (I/ICHI)ITaHI/ISI NN KOHTpOJ'IfI)I
MOTPEIIHOCTh  M3MEPEHHUs, YYBCTBHTEIBHOCTh, pa3peliaromias CIIOCOOHOCTh, IPEICIbI
KOHTPOJIHPYEMOTO (M3MEPSEMOTro) mapaMeTpa, BOCIPOU3BOAUMOCTH MPOIIECCca, COMOCTaBUMOCTh
mporiecca;

- [TOKa3aTecJIiM HpOI/I3BO,Z[I/ITeJIbHOCTI/I Hpouecca I/I3MCpCHI/IH (I/ICHBITaHI/IH NN KOHTpOHSI),
CTCIICHHU MCXaHU3allu1l U aBTOMAaTU3alluu,

- TIOKa3aTeNIIM HAJAS)KHOCTH CPEACTB  HM3MEPCHHM, WCIBITAHUA W KOHTPOJIS
(TOJITOBEYHOCTh,  PEMOHTONPHUTOAHOCTh,  YCTOWYMBOCTH K  BHEIIHHUM  BO3JICHCTBUSAM
(MexaHMYEeCKUM, KHHEMATHYE€CKUM, 3JIEKTPOMArHUTHBIM H T.I1.);

- KOHCTPYKTHUBHBIM TIOKa3areisiM: TraOapuTHBIC pa3Mephl, Macca, KOHCTPYKTHBHBIC
0COOEHHOCTH;



- MOKa3aTessiM 0€30MacCHOCTH B HKCILTyaTalluH;

- KOJIOTMYECKUM I10Ka3aTeIsIM;

- D)PrOHOMHYECKUM U ICTETUYECKUM I10KA3aTENsIM;

- IOKA3aTeNsIM CTaHIapPTU3ALUHN U YHU(PUKALIUH;

- DKOHOMHYECKHUM II0KA3ATEISAM.

Merponoruueckas,  MHQOpPMAalLMOHHAs,  KOHCTPYKTHBHas M  SKCIUTyaTal[MOHHAs
COBMECTUMOCTb CPEACTB U3MEPEHUS, UCIIBITAHUM U KOHTPOJIS.

Mertponoruueckue XapakTEpUCTHKH CPEICTB HW3MEPEHUM, HCHBITAHMA M KOHTPOJISA
Ka4yecTBa NpoayKiunu PakTopsl, BIMAIOIIME HA KAUECTBO U3MEpPEHHUs. BilnsiHue CBOMCTB CPEACTB
U3MEPEHUH HA pe3yNbTaThl U3MEPEHUM.

MeTtponoruueckue XapakTEpUCTUKH CPELICTB U3MEPEHUI:

- XapaKTEepUCTUKH, IIPEAHA3HAYEHHBIE JUUIS OIIPEIEICHUS [TIOKA3aHUM;

- XapaKTEPUCTUKU Ka4eCTBA IIOKA3aHU;

- XapaKTEepUCTUKHU YyBCTBUTEIBHOCTH K BIMSIOLIUM BEIMYUHAM;

- INHAMUYECKUE XapaKTEPUCTHKHY;

- XapaKTepUCTUKM B3aWMOJECHCTBUSA C OOBEKTaMM WJIM YCTPOWCTBAMHM Ha BXOJ€ U Ha
BBIXOJIE;

- HeMH(pOPMAaTUBHBIE TAPAMETPbI BEIXOHOT'O CUTHAJIA.

Hopmuposanune METPOJIOrMYECKHUX XapaKTEPUCTHUK CPEICTB U3MEpEHU.
Metponoruueckas arrecrauus. Kiaccel TOyHOCTH cpeAcTB u3MepeHui. Metposoruueckas
HAJeKHOCTh CPEACTB M3MepeHHH. KOMIUIEKC HOPMHUPYEMBIX METPOJIOTMYECKUX KOHKPETHBIX
CPEICTB M3MEPEHMN: JUana3oH M3MEPEHUN M IMana3oH MOKa3aHWM, LieHa JIEJIEHHs, UHTEpBall
JIEJICHUS IIKAJIbI, IEPEAATOYHOE YUCIIO, U3MEPUTENIBHOE YCUIIME M €ro Iepenaj, NOrpeIHoCThb
npubopa U T.II.

[Ipumenenne OBM B cpencTBax n3MepeHuil, UCTIBITAHUNA U KOHTPOJIS

BBoxn ananoroBoil m3meputensHol uHpopMmanuu B ycrpoictBax DOBM. IIpuOopHsit
untepdeiic. Ilpumenenne OBM B wu3MepurenbHbIX NpubOpax, YCTAHOBKAX, CHCTEMaX,
HCIIBITATENbHBIX CTCHAAX.

IToaroroBka K H3MepeHUAM, HCIILITAHUAM U KOHTPOJIIO

Ananuz nocmanosku usmepumenbHou (UcnvlmamenbHoll)3a0aqu

BaxxHocTh mNpaBUIBHOCTH TOCTAHOBKM H3MEPHUTENIbHON (MCIBITATEIbHON) 3ajauu.
IlonsaTHe O LEenu HU3MEPUTENBHOU 3aJayd. Bompocel, pelraeMble NPU aHAIU3€e: ONPEIEICHUE
(u3NYeCKUX BEIUMYMH WM IapamMeTpoB OOBEKTa, MOAJIEKAIIUX H3MEPEHHIO, UCIBITAHUIO U
KOHTPOJIIO; OIlpejiesieHue TpeOyeMoil TOUHOCTH pe3ysibTaTa W3MEPEHUs; oIpeieieHue (popMbl
Mpe/ICTaBIeHUs] pe3ynbTaTa H3MepeHus. BiusHue TpeOoBaHMii: K OBICTPOTE MOTYYESHHS
M3MEPUTENbHOM MH(pOpPMalLUU, €€ JAUCKPETHOCTH, YPOBHIO aBTOMATH3AIMM U TPYJOEMKOCTU U
ap. OnTumu3anus BbIOOpa CpeCTB, METO/IA U YCIOBUI U3MEpeHHUs (MCTIbITaHUS, KOHTPOJIS).

Buvibop mooenu obvexma

TpeboBanus, npeabsBiIsieMble K 00bEKTY (TIpoLeccy, sIBICHHUIO):

- COOTBETCTBHE MOJEIH PEalbHOMY OOBEKTY, CTAOMILHOCTh M3MEPSAEMBIX MapaMeTpPOB
MOJIEJIA B TCUYCHHE BCETO BPEMEHU U3MEPCHUS;

- TpOBEepKa aJEeKBATHOCTH MOJEIU peaTbHOMY OOBEKTYy. [lOrpemHOCTh MOJEIH.
OmnpeneneHue, y4eT HeCTaOMILHOCTH H3MEPSIEMbIX MTapaMeTPOB BO BPEMEHH,

- IPUMEPbI HaA3HAYCHHUST MOJICTTH U ONIPEICIICHHSI TOTPEITHOCTEH.

Cosoanue ycnosuil

BHemHue BIUSIOIMIME BENIWYMHBI (KIMMATHUYECKHE, JJICKTPUYCCKHE W MAarHUTHBIC,
BHCIIIHUE HArpy3KW, WOHU3UPYIOIIME HW3IY4YCHHUs, T'a30BbIi COCTAB aTMOC(hepbl W Op.) U HUX
BJIMSIHUC HA U3MEPEHHE, UCTIBITAHUE U KOHTPOJIb. HOMHHAIbHBIC 3HAYCHHSI BIUSIOIIUX BETUINH
W Tpeneibl HOPMAJIbHOW 00J7acTH 3HAYCHWI BIIMSIONMX BEJIWYHMH, pabodue YCIIOBHSL.
Hckimoyenue, KOMIICHCAIMS U YUET BIUSIONIHMX (PaKTOpOB.

MeToapl ¥ cpeAcTBa Ui MOAJACPXKAHUS W PETUCTPAIIMA HOPMAIBHBIX YCIOBUH MpH
WU3MEPCHUSX, UCTIBITAHUAX, KOHTPOJIC, TOBEPKHU U KaTHOPOBKE.
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ComnocrapneHue pe3yabTaToB U3MEPEHU, BBIITOJHEHHBIX B pa00UNX YCIOBHSIX.

Buvibop memooa usmepenui

OcHOBHbIE NPUHLMIIBI BbIOOpa MeTona. MeToabl HPSAMBIX M KOCBEHHBIX H3MEpPEHHUH.
[TorpemHocTs METO/1a U CIOCOOBI €€ YMEHBLIEHHUS.

[Tpumepsl BbIOOpa H3MepeHMs A KOHKPETHBIX CIIy4yaeB OIPEIECNICHUS PA3JIMYHbIX
[1apaMeTPOB.

Buibop cpedcme usmepenuii, ucnvimanuil u KOHMPOJs Ka4ecmea npooyKyuu

OCHOBHBIE TIOJIOKEHUS IO BBIOOPY CPENCTB U3MEPEHUH, ucnbITaHuil U KoHTposs (P 50-
609-39-01). OOs3arenbHBIe MOKa3aTead BbIOOpa (TOYHOCTH HM3MEpPEHHs, JOCTOBEPHOCTH,
TPYAOEMKOCTb, CTOMMOCTb). JlOMONHUTENBbHBIE IOKa3aTeau BbIOOpa (00bEM, IOJIHOTA,
MEPUOJUYHOCTb, IPOJOJIKUTEIBHOCTh KOHTPOJIS M Jp.). DakTOphl, YUYUTHIBAIOIIMECS IIPU
BbIOOpE CpEACTB M3MEPEHMH, HUCHBITAHUNH M KOHTPOJIs (BUI OOBEKTa H3MEPEHHs, BUIbI
KOHTPOJIMPYEMbIX IPU3HAKOB, HOMMHAJIbHBIE DPa3MEpPbl M JOMYCKH Ha KOHTPOJIHUPYEMBIE
napaMeTpsl, JOIycKaeMasi MOrPELIHOCTh W3MEPEHUsl, KOHCTPYKTUBHbIE OCOOEHHOCTH H3JIeNu,
0COOEHHOCTH  HW3MepUTEeNbHOW  0a3pl, Macca O0O0BEKTa KOHTPOJS, TOBPEKIAAEMOCTH,
negopMupyeMOCTh O0BEKTa IpU M3MEPEHMH U KOHTpOJe, YCIOBHs pabodero Mecra,
TpaHCHOPTaOENbHOCTh O0BEKTAa W CPEACTBA M3MEPEHHs, HCIBITAaHUS W KOHTPOJIA,
IIPOU3BOIUTENILHOCT, HAJIMYUE CPEJICTBA KOHTPOJS (MCIBITaHUSA) HAa 3aBOJIE, YCIOBUS BBIIAYU
pe3yabTaTOB U3MEPEHUS], UCTIBITAHUS U KOHTPOJIS, CTOUMOCTb CPEJCTBA KOHTPOJIS (MCIIBITAaHUS),
KBaJTM(HUKAIMSA KOHTPOJIEpa, IIeJIECO00Pa3HOCTh TMPOSKTUPOBAHMS — CIEIHATIBHBIX CPEICTB
KOHTpPOJIS (MCIIBITAHUS).

OCHOBHBIE MTOHATHUS O MOIPELUTHOCTH U3MEPEHMUSL.

Buibop yucna usmepenuii

3aBUCHUMOCTb TOYHOCTH pe3yJbTaTa W3MEPEHHH M 4YHUCIIa W3MEPEHHUIl. YMEHBLICHHE
BO3JICUCTBUM CIIy4alHBIX M CHCTEMATHYECKUX IIOIPEIIHOCTEN Ha pe3ynbTaT H3MEPEHUH.
HeunckinoueHHbIECUCTEMATUYECKUE TIOTPELTHOCTH.

[TorpemrHOCTh OHOKPATHOIO M3MEPEHMS IO IIKAJIE IMOpsAKa U MO I'paJlyHpOBaHHBIM
IIKaJaM UHTEPBaJIOB U OTHOLLIEHUH.

[TorpemHocTs MHOTOKPAaTHOTO M3MEpPEHMs MO HiKaie nopsaka (ommbku 1 u 2 pona) mo
IIKaJaM UHTEPBaJIOB U OTHOLLIEHUH.

[IpyHIMI W3MEpPEHHsT HECKOJBKMMM CEpUsMH u3MepeHui. [IpoBepka oaHOpOAHOCTH

cepuil.

[Tpumenenne DBM 1 onTumMu3anuy BeIOOpa Yrcia H3MEpeHHH.

Memoouku evinonneHus usmepenutl, UCNbIMAHUN U KOHMPOIA KAYecmaea npooyKyuu.

[ToHATHS O «METOAMKE BBIMOJHEHUS H3MEPEHUN», ee CyThb B OO0ECIEeYeHHU eIUHCTBA
usmepenuil. Ilopsanok pa3zpa®oTku «MeToauku». HopMaTHBHO-TEXHUYECKHE JOKYMEHTBHI I10
MeToarKaM BbeITtoTHeHUS n3Mmepenuit (MBU), ux crpykrypa.

Conepxanrie MBU o 'OCT 8.010-2013.

Iloozomoeka onepamopa u onpobosarue cpeocme usmeperull

TpeboBaHus, NpeabABIsSEMbIE K ONEPAaTOPy MPH MOATOTOBKE K U3MEPEHUSIM U NPH UX
BBITIOJIHEHUH.

[TonsiTHE O MOrPEMIHOCTH OKPYTIEHUS IIPU CHATUU OTYETOB M IMOIPEITHOCTH HaBEACHUS.

PaGoTbl, BbINIOSTHSAEMBIE OTIEPATOPOM NP aAPOOUPOBAHUU CPEJICTB U3MEPEHHUIA.

YerBepThlil cemecTp

IIpuMeHeHue cpeacTB U3MePEHNid, MCTILITAHUI U KOHTPOJISI Ka4ecTBA NMPOAYKIIUU B
MAIIHHOCTPOEHUH

Hszmepenus u KoHmponb 2eoMempudecKux 6eaudut

CpenctBa n3MepeHuil U KOHTPOJISI TMHEWHBIX Pa3MEPOB.

N3mepenne 0ompImmx AIMH U AuaMeTpoB. OCOOEHHOCTH U3MEPEHHUsS OOJIBIITUX Pa3MEPOB.

N3mepenue yrioB U KOHYCOB.

W3mepenue u KOHTPOJIb HAPYKHBIX U BHYTPEHHHUX pe3b0.
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W3mepeHue 1 KOHTPOIIb 3y0UaThIX KOJIec U mepeiad.

W3mepeHune 1 KOHTPOJIb OTKJIOHEHHUH (POPMBI M PACIIONOKEHHSI TOBEPXHOCTEH.

N3mepenus 1 KOHTPOJIb BOJIHUCTOCTU U LIEPOXOBATOCTU ITOBEPXHOCTEH.

KoHTposb NOAINITHUKOB KaYECHHUS.

KonTpons 1 u3mepeHus aetajieii CioxxHoi Gpopmbl.

Mexanu3anys 1 aBTOMaTH3aLuUsl U3MEPEHUN U KOHTPOJIS TEOMETPUYECKUX BEJTMYHH.

Hszmepenus u KOHmpoib MexaHu4ecKux 6enudum

CpencrBa u3MepeHU U KOHTPOJISI KNHEMATUYECKUX BEJTMYNH

CpenctBa u3MepeHuil U KOHTPOJIS IMHAMUYECKUX BEIUYHH.

CpencTBa U3MEpPEHU U KOHTPOJISI MEXAHUUYECKUX CBOMCTB BEILIECTB U MATEPUAIOB.

Hszmepenus u Konmponb menioeulx 6eludun

MeTtoapel U cpeacTBa U3MEPEHNUN U KOHTPOJIS TEMIIEPATYpPhl, TEMIIEPATYPHOTO I'PAJUCHTA,
TEPMOJIMHAMHYECKOTO MOTEHI[MAaJIa TEIUIOBOTO MOTOKA, KO PHUIMEHTA TEIUIONepeIauu.

Metoapl U cpeAcTBa M3MEPEHH M KOHTPOJIS TEIUIOMU3NYECKHX CBOMCTB BEIIECTB U
MaTepHaJIoB.

Metoapl U CpeAcTBa HM3MEPEHHH M KOHTPOJS (PU3MKO-XMMHYECKHX XapaKTEPUCTHK
TOIUIMB, Macell, CMa30K, CMa304YHO-OXJaXJAIOUIMX >KUIKOCTEH, IapaMeTpoOB BIAXXHOCTHU
(BUCKO3UMETD).

Hszmepenus u Konmponb 21eKMPULecKux u MacHUmHbIX 6e1U4UH

I'pynnel u3MepeHUld W U3MeEpsAEMbIE BEIMYMHBL JJEKTPUYECKHE M MAarHUTHBIE IO,
EKTPUYECKUE U MArHUTHBIE CBOWCTBA BELIECTB U MAaTEPHUAJIOB.

VYcnoBus u o01acTi IPUMEHEHUS U3MEPEHUN 3JIEKTPUUYECKUX U MAarHUTHBIX BEJIUYHUH.

[TpuHIMIBI BBIOOPA CPEACTB U3MEPEHUI, METOIUKH BBIIIOJHEHUS U3MEPEHU.

Hsmepenus onmuueckux eauyun

I'pynnbl u3MepeHuil M H3MepsieMble BEIMYMHBL (U3MYecKas ONTHKA, ONTHYECKHE
CBOMCTBA BEIIECTB, MATEPUAJIOB U CpEL.

OObnacTi mNpUMEHEHHs M3MEpPEHMH ONTHYECKUX BeNWYMH. CTPYKTypHBIE CXEMbl U
IIPUHLUIIBI IEUCTBUSA CPEICTB U3MEPEHUS, BCTPEUAIOIINXCS B MAILIMHOCTPOCHUMU.

Hszmepenus akycmuyeckux 6enudut

['pynnbl u3MepeHHi U HU3MepsieMble BEJIWYMHBL: (U3NYEcKas aKyCTHKa, aKyCTHUECKUE
CBOMCTBA BEIIECTB, MATEPUAJIOB U CpEL.

OOnactn mNpPUMEHEHUS M3MEpPEHHH aKyCTHYEeCKUX BEJIMYMH B MAIIUHOCTPOCHHUHU.
CTpyKTypHBIE CXEMbI, IPUHLUIIBI JEHCTBUS CPEICTB U3MEPEHUSI.

H3mepenus uoHusupyowux usnyuenuti U paouoaKxmusHoCmu

OO6nacTh MpPUMEHEHMs CPEJCTB M3MEPEHUN M KOHTPOJII MOHU3UPYIOMIMX H3JIydeHHH U
PaZMOAaKTUBHOCTH B MAIIMHOCTPOEHUHU (KOHTPOJb TOJIIMHBI MPOKATHIBAEMOM CTalbHOW JIEHTHI,
M3MEpPEHUE TONILUHBI TOKPBITUI, U3MEPEHNUS B arPECCUBHBIX CPEACTBAX).

CpenctBa M3MEpPEHMH: CTPYKTYPHBIE CXEMBI, METPOJIOIMYECKHE XapaKTEPUCTUKH,
TeXHUYecKHue TpeOoBaHMs U TpeOOBaHUs K O€30IMaCHOCTH.

Bp100poYHBIil IPHEMOYHBIH M TEKYIIHH KOHTPOJIb

Dopmuposanue b100pKU

OO6nacTp Ha3zHaueHHsI BEIOOPOYHOTO MPUEMOYHOTO KOHTPOJIS, €0 MPEUMYIIeCTBa U
HEJIOCTATKH.

[ToHsATHE O «TeHEPAIbEHOW COBOKYITHOCTHY, «BBIOOPKEY, «PENpPE3CHTATHBHOIN BEIOOPKEY,
«BBIOOPKE C BO3BPATOMY», «BBIOOpKE O€3 BO3BpaTay.

TpeOoBaHus, NpeAbIBISIEMBbIE K PEIPE3CHTATUBHON BBIOOPKE: CIIy4afHOCTh, 00bEMHOCTb.

Metoapl TOCTHXEHUS CiTydaitHOW BIOOpKHU. [Iporiecc orbopa 06pa3iioB Ajisi KOHTPOJIS:
TaOIUIIA CITy9allHBIX YUCE, €€ PUMEHEHHUE ISl TPAKTHKH KOHTPOJIS.

OnpeneneHne BEPOSTHOCTH MOSBICHHUS OpaKOBAaHHBIX H3/ICTHI B BBIOOPKE C BO3BPATOM H
BbIOOpKE O€3 BO3BparTa.

Cxema koHmpons u 06vem 8b100pKU

[MpuHTMNIHaTbHAS cXeMa BEIOOPOYHOTO KOHTPOJISL. MHOTOKpaTHOE U3MEPEHHE 110 IIKaJIe
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oTHoueHui. Onpeznenenue ooObemMa BbIOOPKU. MHOTOKpaTHOE M3MEPEHHE IO LIKAIE MOpSAIKa.
[IpunsTHE pemeHus o pe3yabTaTaM U3MEPEHHUS.

Ilnan xonmponsn

[TonsiTue 00 «yCIOBHOW BEpPOATHOCTH OIIMOKM | poaa», «ycIOBHOH BEpOSTHOCTH
OMOKU 2 poaa», «yCIOBHOM BEpOSATHOCTU IPaBWJIBHOM HPUEMKH MapTUW», «YCIOBHOMN
BEPOSATHOCTH MPABUIBHON OPAaKOBKU HapTHM», «IIPUEMOYHOM ypoBHE aedekrtHoctn — AQLy,
«OpakoBOYHOM ypoBHE J1e(eKTHOCTH — LQ».

OmnepaTuBHas XapaKTEepUCTHUKA MJIaHa KOHTPOJIS.

ITpumepsl cocTaBieHUs IJ1aHa KOHTPOJIS.

3ananue ypoaeit AQL u LQ. Busl KOHTPOJIS: YCHIICHHBIH, HOpMaIbHBIN, OCIa0JICHHBIN.

IIpocmvie konmponvhble Kapmol

OOnacth NpUMEHEHMS MPOCTHIX KOHTPOJbHbIX KapT. IloHsaTne o «rpanune
PEryJIupOBaHUA», «CPEAHUX UIMHAX BEIOOPOKY.

Bupl KOHTPOJIBHBIX KapT: YUciIa OpakOBaHHbBIX U3/EIHUH B BEIOOpKE, 10J1M OpaKOBaHHBIX
u3JeNui B BBIOOPKE, CPEAHUX apUPMETUIECKUX 3HAUCHUH.

[Tpumeps! ompeneneHuss oObeMa BBHIOOPKH W TPAaHUIIBl PETYIUPOBAHUS C TOMOIIBIO
KOHTPOJIbHBIX KapT.

Kapmur kymynamuenvix cymm

[IpeumymiectBa KapT KyMYJISTHBHBIX CyMM. VcXoaHble HaHHBIE A MOCTPOEHUS U
pacuera kapT. KapTel KyMYJISATHBHBIX CYMM Ui KOHTPOJHMPYEMBIX IapaMEeTPOB: CPEIHETO
apu(pMeTHYECKOro 3Ha4eHUs apamMeTpa, OTKJIIOHEHUs, pa3Maxa, U T.1I.

IIpoekTpoBaHUWe M pacyeT CPeACTB HM3MepPeHMil M KOHTPOJs, MPUMEHsAeMbIX B
MalIMHOCTPOEHU U

OchosHble npUHYUNBL NOCMPOEHUS U paciema cpeocme UsmMepeHull U KOHmpos

OCHOBHBIE TPUHIMIBI TOCTPOEHUS: MPUHLUI MHBEpCUH, NMpUHLUUN Teilnopa, NpUHIHKIT
A0GGe, mnpuHUMO  coBMelIeHHA  (QYHKIUH  KOHTpOdAs ¢  (QYHKUMSIMHM  yIIpaBJICHUS
TEXHOJIOTHYECKUMU MPOLIECCAMHU.

PacueTsl, BBITIOTHSIEMbIE TTPH TPOEKTUPOBAHUU CPEICTB U3MEPEHUI U KOHTPOJISL.

OcHOBHBbIE 3a/1a4H, pelIaeMble IPU pacueTax U BEIOOpE CPECTB U3MEPEHUN U KOHTPOJIS.

Pacuem konmponvbHvix uncmpymenmos

PacueT uCHONHUTENBHBIX pa3MepoB KamuOpoB. OCOOEHHOCTH pacueTa KaJluOpoB,
paloTarolMX B aBTOMaTHYECKOM PEXHUME.

Pacuem noxazameneti mounocmu nanaoxu KII u eco ammecmayuu

ITonsTre o nmokazarensax Tounoctr Hanaaku KII u ero arrecranuu.

[TonsiTue u ompeneneHue CTaOMIBHOCTU IOKa3aHWM, CTAOMIBHOCTH TOJI PACCEsSHUs
(pa3maxa) BBIOOPKHM, CTAOMJIBHOCTH BBIOOPOYHOM CpefHe CiydaillHbIX MOTPEIIHOCTEMH,
BBIOOPOYHOTO CPEAHET0 KBaPATUYHOTO OTKIOHEHUSI.

[Toxazarenu arrecrauuu KII m ux ompenenenue. CTaTucTUUYECKHE XapaKTEPUCTUKU
6a30Boi BEIOOPKH U UX pacyer.
Ilpumenenue BM 6 pacuemax cpedcme usmepeHutl, UCNbIMAHUL U KOHMPOJIA.

Ilepeyenb npakTH4YeCKUX padoT

No
i HaunmeHnoBanue Tembl Kon-Bo vacos
Tpernii cemecTp
Knaccudukanms usmepeHuit, UCTIBITAHUN U KOHTPOJIS.
1 MeTo bl U3MEPEHU, UCTIBITAHUI U KOHTPOJIS KaueCTBa 4
MIPOYKIINH.
2 O060011IeHHAs CTPYKTYPHAs CXeMa CPEICTB U3MEPEHUMN, NCTIBITAHUHA 4
Y KOHTPOJISl KaYeCTBa MPOTYKIINH.
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OO01ure CTpYKTYpHbBIE 3JEMEHTHI Uil CPEICTB

u3mepennit (PMIT

3 4
29-2013).
4 KadecTBeHHBIE TOKA3aTeNN MPOLIecca U3MEPEHHUS 4
5 Merponoruueckie  XapakTepUCTHKM  CPEICTB  M3MEpEeHuil, 4
UCHBITAHUN ¥ KOHTPOJISI KauecTBa MPOLYKLIHH.
6 Kiaccel TOUHOCTH CPEACTB U3MEPEHUM. 4
7 AHaJK3 MOCTaHOBKH U3MEPUTENILHOM (MCTIBITATEIHLHOM ) 3a/1a4u. 4
8 Bri6op uncia nuzmepenuit 4
9 HopmaTnBHO-TeXHUUYECKHE JOKYMEHTbI HA METOJJUKH BBITIOJTHEHUS 4
n3mepenuit (MBI)
TemaTnka J1a60paTopHbIX padoT
Ne Koxn-Bo
HaumenoBanue OcHarienue
1/ 4acoB
YeTBepThlil cemecTp
CpencrBa u3mepeHus
1 | 3mepeHne U KOHTPOJIb TEOMETPUIECKUX BETMYMH | TE€OMETPHUCCKHX 2
BEJINYUH
CpencrBa u3MepeHUs
2 | 3mepeHus 1 KOHTPOJIb TETUIOBBIX BEIMYNH 2
TEIUIOBBIX BEJIMYUH
CpencrBa u3mepeHus
H3mepeHus 1 KOHTPOIIb HIEKTPHUYECKUX U
3 AIIEKTPUUYCCKUX U 2
MarHUTHBIX BETUYUH
MarHUTHBIX BEJIMYUH
CrnpaBoyHas MOMCKOBast
4 | [1nan KOHTpOIS. 2
cucrema «TexakcnepT»
CrnpaBoyHas MOMCKOBast
5 | Cxema KOHTPOJIS U 00bEM BBIOOPKH. 2
cucrema «TexakcnepT»
6 Onpenenenue o0beMa BHIOOPKH U TPAHULIBI CrnpaBoyHas MOMCKOBast
PETYIUPOBAHHS C TIOMOIIBIO KOHTPOJIBHBIX KapT cucrema «TexakcrepT»
CrnpaBoyHas MOMCKOBast
7 | PacueT KOHTPOJIBHBIX HHCTPYMEHTOB. 2
cucrema «TexakcnepT»
8 ITocnenoBaTenbHOCTH pacuyeTa KOHTPOIbHBIX CrnpaBoyHast TOUCKOBAs 5
npucnocodnennit (KII). cuctema «TexakcnepT»
N CnpaBoyHasi TOUCKOBAast
9 | ArrecTanus KOHTPOJIBHBIX MPUCIIOCOOICHUN 2

cucrema «TexsakcnepT»

4. Y4yeOHo-MeToaMYeckoe U HHGOPMAIIHOHHOE O0ecriedeHne

4.1 HopmatusHbie 1okyMeHTbl 1 I'OCTb1

Ucnonssyercs mapopmanmonnas cuctema Koncoprmyma «Komekcy», BKIIOYaromas B
ceOsi  DIEKTPOHHYIO CHCTEMY HOPMAaTUBHO-TEXHHMYECKOH wuH(popmammu  «Texskcnepr:
MaimHOCTpOCHHEY.

4.2 OcHOBHAs JqUTEepaTypa:

1. TIlepemuruna, T.O. Merponorus, craHgapTuzamus u  ceprudukamus /[

T.O. IlepemutrHa; MunuctepcTBO oOpa3zoBanusi M Hayku Poccuiickoii ®@enepamuu, Tomckuit
I'ocynapcrBennbsiii YHuBepcurer Cucrem Ymnpasienus u Paguosnextponuku (TYCVYP). —

TomMmck:

TYCYP, 2016.
http://biblioclub.ru/index.php?page=book&id=480887

150 c.: wnn.

bubmuorp.: c. 144. — TekcT: 31EKTPOHHBIN.
2. Metponorust: yueounk/O.b. baBwikun, O.D. BsuecnaBopa, J[.JI. I'pubanoB [u ap.];
o o6mr. Pen. C.A. 3aiineBa. — 3-¢ uza., nepepab. M nqon. — M.: DOPYM:MUHOPA-M, 2019. —
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http://biblioclub.ru/index.php?page=book&id=480887

522 c.

4.3 JlomosiHUTe/IbHASA JIMTEpPaTypa:

1. Poxkos, B.H. KonTponb kauecTBa npu INPOU3BOJCTBE JIETATENbHBIX aIlllapaToB:
ydueOHOe mocobue [DIeKTpPOHHBIH pecypc| : ydeb.mocodme — DJeKTpoH. JgaH. — MoCKBa:
Mammnoctpoenue, 2007. — 416 c. — Pexxum nocryna: https://e.lanbook.com/book/777. —
3ari. ¢ ’KpaHa.

2. Cexankwii, B.C. Metonsl u cpexncrBa usmepenuit u konrpossi / B.C. Cekaukwuii,
I0.A. Tlukanos, H.B. Mep3nukuHa ; MwuHHCTEpCTBO 0oOpa3oBaHMs M Hayku Poccuiickoit
@enepanun, Cubupckuii @eaepansubiii yausepcureT. — Kpacnosipck: COY, 2017. — 316 c.: uin.
— Pexxum nocryma: o moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=497517
(marta obpamenus: 06.11.2019). — bubnwuorp.: c. 304-305. — ISBN 978-5-7638-3612-7. — Tekcr:
3JICKTPOHHBIM.

4.4 DJIeKTPOHHbBbIE 00pPa30BaTe/IbHbIE PeCypPChl

HHTepHEeT-pecypchl BKIIOYAIOT y4eOHO-METOUUECKHE MaTepHalIbl B 3JIEKTPOHHOM BHUJIE
0 JWCHUIUIMHE, IpeacTaBlIcHHbIE Ha cairte http://mospolytech.ru B pasmene: kadenpa
CraHgapTH3aiysi, METPOJIOTHS U CEPTUDHUKALINS.

45  JlnueH3HOHHOE ¥ CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecnevyeHne
He tpebyercs

4.6 CoBpemMeHHble mnpodeccHOHATbHbIE 0a3bl JAHHBIX W HH(OPMaLMOHHBIE
CIpaBOYHbIE CHCTEMBbI

HHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJMUECKUEe MaTepHalibl B AJIEKTPOHHOM BHJIE,
npeAcTaBieHHble Ha caiite MockoBckoro Ilommrexa B pazgene «bubnnoreka. DIIEKTPOHHBIE
pecypch»

http://lib.mami.ru/lib/content/elektronnyy-katalog

Kaxnplii cryneHT oOecnieueH WHAMBUIYAIbHBIM HEOIPAaHMYEHHBIM JOCTYIOM K
JIEKTPOHHBIM OuOIMoTekaM yHHUBepcutera (elib.mgup; lib.mami.ru/lib/content/elektronyy-
katalog) k 271€eKTpOHHO-O0MOINOTEUHBIM CUCTEMAM (IJIEKTPOHHBIM OMOIMOTEKAaM):

5. MarepuajbHO-TeXHHYECKOe 00ecreyeHne

Jnist mpoBenieHns 3aHATHH HEOOXOAMMa ayIuTOPHsl, 000pYAOBaHHAS MYJIbTHMEAHHHBIMA
cpencTBamu (MEPCOHANBHBIN KOMIBIOTED, TIPOEKTOP, KpaH). IIpemnonaBareib MOXKET MOIydaTh
JOIIOJITHUTCIBHBIC IUTAKTHYCCKUEC MMpeMylIeCTBa npu IIOOKIIFOYCHN U K HHTepHeTy
MyJIBTUMEMIHBIX CPEICTB TIPH MPOBEICHUH JIEKIHIA.

6. MeTtoauyeckue peKOMeHIAIUU

MeTouka TperoaBaHus JUCIUIUIMHBI U PeaTu3alis KOMIETCHTHOCTHOTO TOIX0/a B
W3II0’KEHUHU W BOCIIPUATUU MaTepuaja MmpeayCMaTpPUBAET HCIOIh30BAHKE CIEAYIONINX aKTHBHBIX
Y MHTEPAKTUBHBIX (DOPM MPOBEICHUS ayTUTOPHBIX U BHEAYAMUTOPHBIX 3aHITHIA:

— ayJUTOpPHBIE 3aHATHSA: JEKIHUU, JabopaTopHbIe pPabOTHI, TECTUPOBAHHE, KypCOBas
pabora;

— BHEAyJUTOPHBIC 3aHATHS: CAMOCTOSITENIbHOE W3Y4YEHHE OTIENBHBIX BOIPOCOB,
MOATOTOBKA K TaOOPATOPHBIM paboTaM, BHIIIOJIHEHHE KYpCOBOM PabOTHI.

OO0pazoBarenbHbIC TEXHOIOTUU

Bo3moxxHO TpoBeneHHME 3aHATHHA W aTTECTaliii B JUCTAaHIIMOHHOM (opmare ¢
INPUMEHEHHEM CUCTEMbI JUCTAaHIMOHHOTO oOy4yenus yHuBepcurera (CHO-LMS) nHa ocHoBe
pa3pabOTaHHBIX AJIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.4).

[Topsimok mipoBeneHus: paboT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMU
pPaCIOpsDKEHHUSIMU  TIPOPEKTOpa 10 y4eOHOW paboTe W/UiaM IIEHTPOM Y4eOHO-METOIMYECKOM
paboTHI.
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6. 1 Meronuueckre peKOMEH IAINH IS IPENOoAaBaTeIs 0 OpraHu3aul 00y4eHus

6.1.1. IlpenonmaBaTenb OpraHu3yeT IPENoAaBaHUE IUCHUIUIMHBI B COOTBETCTBUH C
tpeboBanusiMu "[lonoxkeHuss o0 opraHuzanuu 0Opa3OBaTENbHOIO MpOLecCa B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax', yrBepKAEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nepBOM 3aHSTUH MpeENo/iaBaTelb JOBOJUT A0 CBEJCHUS CTYJICHTOB CO/EpKAHHE
paboueii mporpammbl nuctmiuinHabl (PIIJ]) w mpemocTaBisieT BO3MOKHOCTh O3HAKOMIICHUS C
MPOTrpaMMOH.

6.1.3. IIpenogaBaTenp 0ocoOCHHO oOpaIaeT BHUMaHUE CTYJCHTOB Ha:

- BUJIbI U (DOPMBI NIPOBEICHUS 3aHITUN MO TUCIHUIUIMHE, BKIIOYAs MOPAIOK MPOBEACHUS
3aHATUH C MPUMEHEHHEM TEXHOJIOTHH JTUCTAHIMOHHOTO OOYYEHHUSI M CUCTEMBbI TUCTAHIIMOHHOTO
oOyuenusi ynusepcutera (CAO Mocnonutexa); - BUIBI, COJEPKaHUE U MOPSIOK MPOBEACHUS
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH B COOTBETCTBUU C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- ¢dopMy, coaep)KaHHUE U TMOPSJIOK TMPOBEACHUS TMPOMEKYTOYHOW aTTECTallud B
COOTBETCTBHUH C (DOHAOM OLIEHOUHBIX CPENICTB, IpeaycMoTpeHHbiM PI1.

6.1.4. JloBoguT [0 CBEAEHUSA CTYAEGHTOB TpaduK BBIIOJIHEHUS YUEOHBIX padoT,
npeaycMorpenHsix PII/I.

6.1.5. HeoOxoaumo ¢ camMoro Hayayia 3aHSATHI pEKOMEHI0BATh CTYAEHTaM OCHOBHYIO H
JIOTIOJIHUTENBHYIO JIUTEPATYPy U yKa3aTh IYTH JAOCTYIA K HEH.

6.1.6. BHauane WM B KOHIIE CeMeCTpa IaTh CIHCOK BONPOCOB JUIS TOATOTOBKH K
MIPOMEXKYTOUHOM aTTeCTaluu (IK3aMEeHY WIIH 3a4ETY).

6.1.7. Pexomennayercsi ¢akt o3HakomieHus ctynaeHToB c¢ PIIJI m rpaduxom paboThI
MUCHMEHHO 3a(hUKCHPOBATh MOAINMCHIO CTYIEHTA B JIUCTE O3HAKOMIICHUS ¢ cogepykanue PI1/I.

6.1.8. IlpenonmaBareny, BeAyIIMH JICKIMOHHBIE M NPAKTUYCCKHE 3aHATHSA, IOJDKHBI
COIJIACOBBIBaTh TEMAaTUYECKUI IUIAH NMPAKTUYECKHUX 3aHATUH, MCIONb30BaTh €IUHYIO CHCTEMY
0003HaYEeHUI, TEPMUHOB, OCHOBHBIX IMOHSATHI TUCIUIUINHBI

6.1.9. Ilpu moAroToBKe K CEMHHAPCKOMY 3aHITHUIO IO TMEPEUHI0 OOBSIBIECHHBIX TEM
MpenojaBaTesio HeOOXOAUMO YTOUHHUTH IJIaH MX NPOBEACHUS, NPOAyMaTh (HOPMYIMPOBKU H
coJiepKaHue y4eOHBIX BONPOCOB, BBIHOCHUMBIX Ha OOCYXJIEHHE, O3HAaKOMHMTHCA C IMEpeYHEeM
BOIIPOCOB IO TeME ceMuHapa. B Xxozxe ceMuHapa BO BCTYNHMTEIBHOM CIIOBE PAaCKpBITh
IIPAKTUYECKYI0 3HAYUMOCTb TEMBl CEMHHApCKOrO 3aHSATHSA, ONPEACIUTh TOPSAOK €ro
MIPOBEJICHUS, BpeMsi Ha OOCYXJE€HHE Kaxaoro yudeOHoro Bompoca. [IpumeHsst GppoHTaIbHBIM
OIpOC JaTh BO3MOKHOCTb BBICTYIIUTH BCEM CTYJEHTaM, NPHUCYTCTBYIOIIMM Ha 3aHATHH. B
3aKJIIOUYUTEIBHON YacTH CEMUHAPCKOTO 3aHATHS CIEAYyeT MOABECTH €ro MTOTH: JaTh OLIEHKY
BBICTYIIJICHUH KaX/0TO CTyJ€HTa W Yy4eOHOM Ipymmbl B LEJIOM. PacKpbITh MOJOXKHUTEIbHbIE
CTOPOHBI M HEJOCTAaTKW MPOBEJEHHOIO CEMUHAPCKOro 3aHATHA. OTBETHTh Ha BOMPOCHI
CTYAEHTOB. BblgaTh 3ajaHus Ui caMOCTOSITEIbHON PabOThI MO MOATOTOBKE K CIEIYIOLIEMY
3aHATHIO.

6.2 MeToanyeckue yKazaHusi 1Jisl 00y4alOIMXCs 110 0CBOCHH IO THCIMIIIUHBI

6.2.1. CrymeHT ¢ caMOro Hayajga OCBOEHHUS JUCHMIUIMHBI JIOJDKEH BHHMATEJIBHO
03HAKOMHUTbBCS ¢ pabouel MporpaMMoi JUCIUTUINHBL.

6.2.2. CtyneHTy HEOOXOMMO COCTaBUThH JJIs ce0sl rpaduK BHIIOIHEHUS y4eOHBIX pador,
npenycmorpeHHbix PIIJ[ ¢ yuérom TpebGoBaHUU NPYruX AUCUUIUIMH, U3Y4aeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu nmpoBeneHUN 3aHATUH W MPOIEAYP TEKYIIEH W MPOMEXYTOUHOH aTTECTAINN C
HCIOJIb30BAHUEM HMHCTPYMEHTOB HMH(OpPMAIIMOHHONW 00pa3oBaTeNbHOM Cpeibl JUCTAaHIIMOHHOTO
oOpaszoBanms yHuBepcutera (LMSmocmonuTexa), kKak BO BpeMsi KOHTAaKTHOW pabOTHI C
nperojiaBaTeNieM, Tak U BO BpPEMsSl CaMOCTOSATENIbHOW pabOThI CTYIEHT JOJKEH 00ecreuuTh
TEXHUYECKYI0 BO3MOXHOCTb JUCTAHIMOHHOTO MOJKIIOYEHHS K CHCTeMaM JUCTAHIMOHHOTO
oOyuyenus. Ilpu OTCYTCTBMM Takoi BO3MOXHOCTH OOCYIUTH CHUTYalMIO C TNpenojaBareieM
JTUCLUTTHBIL.

6.2.4. CamocrosTenbHas paboTa sBISETCS OJHUM U3 BHJIOB y4eOHBIX 3aHATuil. Llenmp
CaMOCTOSITENIbHON PabOThl — MPAKTUYECKOE YCBOCHHUE CTYAEHTAaMH BOIIPOCOB, pacCMaTPUBAaEMbIX
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B IIPOLIECCE U3YUYECHUS NUCLMIUIMHBIL.

Bupl BHEayIMTOPHOM CaMOCTOATENBHOM pabOTHI:

- CaMOCTOATEIbHOE U3YYEHUE OTACIbHBIX TEM JUCLUILINHBL,

- IOATOTOBKA K JIEKLINOHHBIM 3aHITHAM;

- IOJArOTOBKA K CEMUHApaM U IIPAKTUYECKUM 3aHATUSIM;

- oopMIIEHHE OTUETOB IO BBIIOJIHEHHBIM JJAOOPATOPHBIM paboTaM U MOATOTOBKA K UX
3alIUTe, BHIIOJHEHNE KypCOBOM paboThl U €€ 3aluTa.

JUis BBINOJHEHUs JIIOOOr0 BHMJA CaMOCTOSATENIBHOW pPabOThl HEOOXOIUMO IMPOUTH
CJIEIYIOILIME ATAIIbL:

- OIIpeieNIeHUe LI CaMOCTOSITENIbHON paboThI;

- KOHKpEeTU3al¥s [I03HABATEIIbHON 3a1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSATEJILHOM paboTe;

- BBIOOp aJIeKBaTHOTO crioco0a AeWCTBUS, BEAYIIETO K PEIICHUIO 3a/]auy;

- IUIAHHpOBaHUE PalboThl (CAMOCTOATEIBHON WM C IMOMOLIbIO NPENoAaBaTesis) Haj
3aJlaHUEM;

- OCYILECTBJICHHE B IPOLIECCE BBINOJIHEHUS CaMOCTOSITENIbHON pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB padOThl M KOPPEKTUPOBKA BBHIITOTHEHHS PaOOTHI;

- pedaekcus;

- IPE3CHTALUS CAMOCTOATEIBHOM PabOThl WIIN 3alUTAa JJAOOPATOPHON PabOThHI

7. ®OH/1 OLIEHOYHBIX CPEICTB

@OHJT OLIEHOUHBIX CPeACTB npezacTasieH B [Ipunoxenun 1 x paboueil nmporpamme u
BKJIFOYAET TEMBI:

7.1. MeToibl KOHTPOJISI U OLIEHUBAHUS PE3YJIbTATOB 00yUEHHS

7.2 1lIkana ¥ KpUTEPHH OLIEHUBAHUS PE3YJIbTATOB 00YUEHHS

7.3. O1ileHOYHbIE CPECTBA
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7. ®OHJI OLIEHOYHBIX CPEJCTB
MO JUCLMILIMHE

«MeToabl 1 cpeacrea I/I3MepeH]/II71 H KOHTPOJISA KaYeCTBa NPOAYKI NN

HanpagpiieHue noaroTroBKu
27.03.02 «YnpaBJ/ieHHe Ka4eCTBOM»

Oo0pa3zoBarenbHas nporpamMma (Mpo¢uib NOArOTOBKH)

«anaB.JIe}me Ka4eCTBOM Ha IIPOU3BOACTBE)

B mpomecce oOydeHuss B TeUeHHE CEMECTpa HCIOJIB3YIOTCS OLEHOYHBIE CPEICTBA
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX arTecTanuil. [[puMenstorces cienyromnme
OLICHOYHBIE CPEJICTBA: TECT, 3aIINTa Ja0OPAaTOPHBIX paboT, SK3aMeH.
OOyuenue no AUCUMIUIMHE HANPaBIECHO HA (POPMHUPOBAHUE Yy OOYUAIOLINXCS CIEAYIOIINX

KOMIIETCHIUH:

IK-2 WIIK-2.1. 3HaeT HOpMATUBHBIE M METOAMYECKHE JOKYMEHTEI,
CrnocoGeH  TPOBOIUTH | PETIIAMEHTHPYIOLIHE BOIIPOCHI KOHTPOJISI KAYeCTBA MPOAYKIIUH Ha
KOHTPOJIb MPOIYKIIMN HA | BCEX CTAAUAX MPOU3BOACTBEHHOIO IpoIlecca; pa3paboTKu U

BCEX CTaaUsIX | arTecTallM¥ METOJMK UCIIBITAHUN; METOJIMKHU CTaTUCTHYECKOMN
MIPOU3BO/ICTBEHHOTO 00paboTKU pe3yabTaTOB U3MEPEHUN 1 KOHTPOJIS.

rpoiiecca NIIK-2.2. YMeeT: UCHo1b30BaTh METOIUKU U3MEPEHUN, KOHTPOJIS U

(HeompeIeIeHHOCTH ) Pe3yIbTaTOB U3MEPEHUH.

UCTIBITAHUN MPOJYKIIMK Ha BCEX CTaAUAX IIPOU3BOICTBEHHOIO
npolecca; BbIOUpaTh METOJIbl U CPEJICTBA KOHTPOJIS [TapaMeTPOB
XapaKTePUCTUK MPOAYKIMH; BBITOIHATH CTATUCTHYECKYIO 00pabOTKy
pPE3yJIbTaTOB KOHTPOJISL M U3MEPEHUN, paCCUUTHIBATh MOIPELUIHOCTH

HNIIK-2.3. Brageer: HaBbIKaMH KOHTPOJIS U ITOJITOTOBKH 3aKITIOYESHU I
0 COOTBETCTBHUH Ka4yeCTBa MPOLYKIUU HA BCEX CTANMUAX
IIPOM3BOJICTBEHHOTO Ipoliecca TpeOOBAHNUSIM HOPMAaTUBHOMN
JOKYMEHTAIUHN U Pa3pabOTKH MEPOIIPUATHI 110 MOBBIIIEHUIO €€
KAau4eCTBA; HABBIKAMU ITPOBEACHUS UCIIBITAHUM NPOAYKIIUU U
00pabOTKM JAHHBIX, MOJYYEHHBIX IPU UCTIBITAHUSIX.

6.1 Tekymmii KOHTPOJIb
7.1 MeToabl KOHTPOJISA H OLICHMBAHUS Pe3y/1bTATOB 00y4eHHA

Hepequb OLHCHOYHBIX CPEACTB 10 TUCIHUIIJIUNHE
«MeTOIlLI H Cpeacrea I/I3MepeHI/Iﬁ H KOHTPOJIA Ka4YeCTBAa MPOAYKIHUN»

HaumenoBanue IIpencrasienue
NY 0LIeHOYHOT OCPEACTB KpaTkas xapakTepucTHKA OLIEHOYHOTI'0 CPeICTBA OIICHOYHOI 0
a cpeacra B ®OC
[Muanor mpenojaBaTens cO CTYIEHTOM, LI€Ib KOTOPOrO —
1 YcTHsIi onipoc CHUCTeMAaTH3allksi W YTOYHEHHE HMEIOIMXCA y CTyAeHTa|Bompocsl K
(3—3ader) 3HaHWH, MPOBEpPKa €ro WHAWBHUIYaJIbHBIX BO3MOXKHOCTEH |3a4eTy
YCBOEHHS MaTepuaia
V CTHBIH OMDOC CucremMa cTaHIapTU3UPOBAaHHBIX 3aJaHU, mo3Bossromasi | [lepeuens
2 o 3K3aMIe)H) aBTOMATH3UPOBATh MPOIEAYPY M3MEPEHUS] YPOBHS 3HAHUH | 9K3aMEHAIIMOHHBI
U YMEHUH 00y4aroIerocs X BOIIPOCOB
OneHouHbBlE  CpEACTBA,  II03BOJIIOIIME  BKIIOYUTH Tepeuers
3 Huckyccus o0yyaroImuxcst B polecc 00CyKAEHUsI CIOPHOTO BOIPOCa, I[HSK CCHOHHEIX
(01))] npobjaeMbl W OLEHUTh HX YMEHHE apryMEHTHPOBAaTb rem Y

COOCTBEHHYIO TOUKY 3PCHUS




OrneHka cocoOHOCTH CTYAEHTa NPUMEHHUTHh moirydeHHbIe | [lepeueHs
5 JlaGopaTopHble  |paHee 3HaHHWsS JUIsI TPOBEACHUS  aHalM3a, OIbITA, | 1a0OPaTOPHBIX
pabotsl (JIP) OKCIIEPHUMEHTa W BBINIOJHEHHS MOCIEAYIOUIMX pacyeToB, a|paboT M HX
TaK)Ke COCTABJICHHUS BHIBOJIOB OCHAIIICHNE
MpaxTueckue CpelncTBO TpPOBEpKHM YMEHHH MPUMEHSTH mony4deHHbie| [lepeuens
6 6 oP 3HAHMS TI0 3apaHee ONpeAeIeHHON METOJHMKE AJIS PELICHUS | IPAKTHYECKUX
padotet (T1pP) 3a[a4 WK 3aJIJaHUH 110 MOYIO WU TUCIUILTHHE B IEJIOM | paboT
Tpeserramms HpCILCTaBJ'ICHE/Ie CTYIEHTOM HapaOOTaHHOU HH(boPMauHI/I TeMbl
7 Mo 3aJaHHOM TeMaTHKe B BHAE HaOopa claiiloB U N
(ITP) . npe3eHTani
cnenddGeKToB, MOArOTOBICHHBIX B BBIOPaHHOH porpaMme
[MponyxT CaMOCTOSITEIIbHOM paboThI CTYZCHTAa,
MPENCTABISIIOIINA ~ cOO0M  KpaTKoe  U3JIOXKCHHE B
Pedyepar MUCHMEHHOM BHJIE TOITYCHHBIX Pe3yIbTATOB
8 P) TEOPETHUIECKOTO aHaIN3a ONpeIeNIieHHON HayuHoH (yueOHo- | Temsl pedepaToB
WCCIIEIOBATENbCKOM) TEMBI, TJE aBTOP PacKpbIBaeT CYTb
WCCIIeyeMO TPOOIEMBl, TPUBOIUT pa3INYHBIE TOYKHU
3peHus, a TaKXKe COOCTBEHHBIC B3TJISI/IbI HA Hee

7.3.2. IIpoMe:kyTOUHASI aTTeCTALUSA

dopma NpoMeKyTOUHON aTTeCTalUu: 3a4eT.

[IpomexxyTouHast arTecTanusi MO AWUCIMIUIMHE NPOBOJUTCS B BHJE 3a4eTa C Y4ETOM
PE3yNIbTaTOB TEKYLIETrO0 KOHTPOJIS YCIIEBA€MOCTH B TEUCHHME ceMecTpa. PernmamMeHT m mopsiok
MIPOBE/ICHUS 3K3aMEHa, TeMbl U BOIIPOCHI, BBIHOCUMBIE Ha HK3aMeH, IMpeJcTaBieHbl Hike. [1o
UTOTaM TPOMEXYTOYHON aTTECTAIlMN BBICTABIISIETCS] OIICHKA — «3aYTCHO», «HE 3a4TEHOY, IIKaJa
U KpUTEPUU OLIEHUBAHHUS IIPUBEIACHBI HUXKE.

[TpomexxyTouHast arrectanuss MPOBOJUTCA B CPOKH, YCTAHOBJIEHHBIE YTBEPXKAECHHBIM
pacmucaHieM 3a4eTHO-9K3aMEHAIMOHHOI CeCCh.

B mponecce 00ydeHHsT HCHONB3YIOTCS CIEAYIOIIAE OLEHOYHBIE CPEACTBA TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH, CAMOCTOATEIbHON pabOThl CTYJIEHTOB U TPOMEKYTOUHBIX aTTeCTALlUM:

- O3HAaKOMJICHME C Marepuanamu 10 TeMme: «llmaHupoBaHme W  OpraHusanus
JKCIIEPUMEHTAY;

- IOJIFOTOBKA M BBICTYIUIEHHE Ha CEMMHAPCKOM 3aHSTHU C IIPE3eHTAlUel U 00CyKICHUEM
Ha Temy «llnaHuMpoBaHue M OpraHu3zalMs S3KCIEpUMEHTa» (MHIUBUAYAJIbHO JUIS KaXKIOro
o0yyarorerocs).

[IpoBepka TEKymero KOHTPOJS 3HAHUM CTYJEHTOB OCYIIECTBISETCS C IOMOIIBIO
KOHTPOJIBHBIX BOIIPOCOB.

[IpoBepka TeKymMX 3HAHWW CTYACHTOB HPOBOAUTCS HA IMIECTOM M YETHIPHAILATON
Henensax ceMmecTpa. CTyAeHT NUCBMEHHO OTBEYAET HAa OJUH M3 BOIPOCOB IO IPOHACHHOMY
Marepuany, IPUBEICHHBIX B IPWIOKEHUN b, 3a1aHHbIi npenogasareneM. Bpems uist oTBera Ha
BONPOC HE JOJDKHO MpeBbImaTh 15 mMuH. OlieHKa BBICTABISETCS MPENojaBaTesieM COTIacHO

HIKaJIe OLICHUBAHMS «3a4€T», «HE3a4eT» U JOBOJUTCS 10 CBEIECHUS CTYJCHTOB Ha CICAYIOIIEM 3aHATHH.

IlIkajia oneHUBaHMS TEKYIIUX 3HAHUH CTYJCHTOB M ee ONUCAaHue

HIkana oneHUBaHUS Onucanue
3aureHo CTyneHT npaBUIbLHO OTBETUJI HA 3alaHHBIN BOIIPOC.
He3zaureno Ctynent mnpuBen Menee 30% wmarepuanoB, TPEIONIATAIONINX
MpPaBIIIBHBII OTBET Ha BOIIPOC WJIM HE OTBETHJI Ha BOIIPOC.
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CryneHTaMm, TMONYYMBIIMM OLIGHKY «HE3auTE€HO» WM IMPOIYCTUBLIMM TEKYIIMH
KOHTpPOJIb, MpEeAJIaracTcs MPOUTH MPOBEPKY TEKYIIETO0 KOHTPOJIS 3aHOBO 10 MPOMEKYTOUHOMN
aTTeCTalUH.

B nepuon npoBeneHus NpakTHUECKUX 3aHATHH paboueil mporpamMmoi MpeaycMOTPEHO
IIPEJCTaBICHHUE CTYI€HTaMH TMCbMEHHBIX OTYETOB U 3aIlUTa CIIEIYIOIUX IPAKTUYECKUX paboT:

- [TocTpoeHue perpecCHOHHON MOJIENIN IKCIIEPUMEHTA;

- JIpoOHBIE perunKy;

- OmnpeniesieHue UCXOAHOM HHPOPMALIUH [T MOJCTUPOBAHUS TIPOLIECCa;

- Opranu3anys SKCIIEepUMEHTa U aHAJIN3 YPaBHEHHsI PErPecCuy;

- Pemenue 3a1aun paH10MHU3UPOBAHHOTO MOTHOOIOUHOTO TUITAHUPOBAHHUS;

- OLleHNBaHKE HEJOCTAIOIIUX JAHHBIX;

- OpTOoroHajbHbl€ IIJIaHBI BTOPOTO HOPS/IKA;

- PoraraGenpHble M1aHBI BTOPOTO HOPSIKA.

PaboTbl nOMWKHBI OBITE OQOPMIICHBI M 3aIMIIEHBI B XOJAE MPOBEIACHUS MPAKTHUYECKHX
3aHATHHA 10 NPOMEKYTOYHOM arrecTauuu. OLEHKa BBICTABISAETCS IPENOJaBaTeNIEM COINIACHO
IIKaJ€e OLCHUBAHUS <«3auTEHO», «HE3aYTeHO» M JOBOJUTCS 110 cBeaeHus cryneHToB.IIpu
MIOJTyYEHHUHU OLIEHKHU «HE3auTeHO» paboTa 3alMIaeTCsl 3aHOBO JI0 TPOMEXYTOUYHOM aTTecTaliHy.

IIIxana onieHUBAHUS OTYETOB I10 NMPaAKTUICCKUM paﬁoTaM H €€ onmucaHue

HIxaJja oneHUBaHUS Onucanune

CTYIIGHT npeacTaBujl MIMCbMCHHBIC OTUCTEI 11O Ka)I([IOfI N3 I[IPaBUJIBHO

3auyTeHo
BBITIOJTHEHHBIX MPAKTUYECKUX PaboT.

CTYI[CHT HEC MTOpCACTaBUJI NMHUCBMCEHHBIC OTYCTHI IIO Kaxgon wu3s

He 3auteno
MPaBUIILHO BBITIOJHEHHBIX MPAKTUUYECKUX PadoOT.

Paboueii mporpaMmoii AMCHMIIMHBI IPETyCMOTPEHA MOJArOTOBKa pedepaTa, MpUMEpHBIE
TEeMBbl KOTOPBIX COOTBETCTBYIOT T€MaM JIEKIIMOHHOTO Kypca . Tema pedeparta yTBepxkIaeTcs Ha
yeTBepToil Hezene cemectpa. CTYIEHT MOXKET MOATOTOBUTH pedepar Mo Ipyrod Teme, Ipu
YCIIOBUM COOTBETCTBUS TEMATHKE H3y4aeMOIo Kypca, MPEIBAPUTEIBHO COIJIacoBaB €€ C
npenogasateneM. [IpsMoe KonmupoBaHUE U3 JIUTEPATYPHBIX HCTOUHUKOB He fonmyckaerca. O0beM
pedepara nomKeH ObITH HE MeHee 15 cTpaHuIl U NpeACTaBiIeH Ha OyMaXHOM U 3JIEKTPOHHOM
HOCUTENSX 0 MPOMEXYTOYHOU aTTECTALINH.

IlIxana oueHuBaHus pedepara u ee ONMCaHue

HIkana oueHUBaHUS Onucanue

CryneHT mnpenctaBui pedepaT M MPU CcOOECETOBAHUH KOPOTKO
3auTeHo OXapaKTepu30Baj CyTh MPOOIEMBbI, METO/IbI U CPEJICTBA €€ PEIICHHUS,
a TaKke COOCTBEHHBIE B3TIISAIbI HA IPOOIIEMY.

CTYI[CHT HEC IPCACTaBUIL pe(bepaT HJIU TIpH CO6CCC,Z[OBaHI/II/I HC CMOT

He 3aureno o
MOSICHUTH CYTh pacCMaTpUBaeMOil MPoOIEMBI.

7.3.2. IlpoMe:kyTOUYHASI aTTECTAIUSI

IIpomexxyTouHasi aTrTecTamusi IO JUCHUIUIMHE IMPOBOJUTCS B BHIC JIK3aMeHa Ha
CEIbMOM CEMECTPE C YYeTOM pe3ylbTaTOB TEKYIero KOHTPOJIA YCIEBAEMOCTH B TCUCHHE
cemecTpoB. Ilo WTOramM NPOMEKYTOYHOW aTTeCTallMd B CEIbMOM CEMECTPE BBICTABIISICTCS
OIICHKA — «OTIUYHO», «XOPOIII0», «YIOBICTBOPUTEILHO», «HEYNOBICTBOpUTENbHO». [lIkana u
KPUTEPHUH OIICHUBAHHMSI IPUBEICHBI HIDKE.
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[IpomexyTouHas aTTecTalus MPOBOAUTCS B CPOKH, YCTAHOBIIEHHBIE YTBEPJACHHBIM
pacrnyucaHueM 3a4eTHO-9K3aMEHAIIMOHHOW CEeCCHH.
dopma NPOME:KYTOYHOM ATTECTAIMN: IK3aMEeH

Ikana oueHUBaHUS Onucanmne

BeimonmHeHsl Bce BHIBI  y4eOHOH paboOThI, MPEayCMOTPEHHBIC
paboueit mporpammoil AaUCHHUIUIUHBL. CTyIEHT JIEMOHCTPUPYET
COOTBETCTBHUE 3HAHUH, YMEHUH, HABBIKOB MPUBEJACHHBIM B TAOIUIIAX
MOKa3aTessiM, ONEepUpPyeT MPUOOPETECHHBIMU 3HAHUSAMU, YMEHUSIMH,
HaBbIKAMH, MIPUMEHSAET UX B CUTYaAlUSIX MOBBIIIEHHON CIIOKHOCTH.
IIpu sTOM MOryT OBITH [OMYIIEHHl HE3HAYUTEIbHBIE OIIUOKH,
HETOYHOCTH, 3aTPYJAHEHHUS TPU AHATUTUYECKUX  OIEpalUsX,
[IEpEeHOCe 3HAHWW U YMEHUI Ha HOBBIE, HECTAHJAPTHBIEC CUTYALUH.

O1iuaOo

BeimonmHeHsl Bce BHIBI  y4eOHOM pabOThI, MPETyCMOTPEHHBIC
paboueit mporpammoil AucHMIUTUHBL. CTyOEHT JEMOHCTPHPYET
Xoporo HEMOJIHOE, MPAaBWIbHOE COOTBETCTBHE 3HAHWMN, YMEHHI, HAaBBIKOB
MIPUBEICHHBIM B TaOJIHMIaX MOKAa3aTeNIM, TUO0 €CIIU MPU 3TOM ObLIH
JOTMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIUOKH.

BoinonHensl Bce BHABI y4eOHOM pPalOTHI, NPESyCMOTPEHHBIE
paboueit mporpamMmmoil JguCHMIUIMHBL. CTyIEHT JE€MOHCTPHUPYET
Y A0BIETBOPUTENHLHO | COOTBETCTBME 3HAHUU, B KOTOPOM OCBEIIEHAa OCHOBHAs, HamboJjee
BAKHAsI YacTb MaTepuajga, HO TMPH OTOM JOIYyIIeHa OJHa
3Ha4YMTENbHAs OIMOKA WIIM HETOYHOCTb.

He Bemmonnen oauH wuian  Oosiee BUAOB ydeOHOM paboTHI,
MPEIYCMOTPEHHBIX pabouel mporpamMMoil JucuuIUIMHBL. CTyneHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB
NpPUBEJCHHBIM B TaOiMIax  MoKas3aTelsiM,  JIOMYCKaroTCs
3HAYUTENIbHbIE OINOKHU, MPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HaBBIKOB IO  psAy  IOKa3aTesel, CTYAEHT  HCIBITHIBAET
3HAYUTENIbHbIE 3aTPYAHEHHs] IPU ONEPUPOBAHUM 3HAHUSAMU U
YMEHUSAMH [IPU UX NIEPEHOCE HA HOBBIE CUTYaIUU.

HeynosnerBopurensHo

TpeGoBanus K NOATOTOBKE K IPOMEKYTOYHOM aTTeCTALUH
Jlo nmaTel MpoBeNeHUsT MPOMEKYTOUHOM aTTECTAllMU CTYIAEHT JOJDKEH BBINOJIHUTH BCE
paboThI, MPETyCMOTPEHHBIE HACTOSIIIEH pabouei mporpaMMoOi TUCITUTUIHHEI.

[Tepeuens 00s3aTeNbHBIX PabOT U (popMa OTUETHOCTH MO HUM TPECTABICHBI B TaOJIHIIE.
[Tepedyensr 00s13aTenbHBIX Pa0OT, BBIMOJIHSAEMBIX B TEYCHHE CEMECTpa MO JUCIUIUINHE
«[1nanupoBanue u opraHu3ays SKCIIEPUMEHTa»

Bun pabotst @opMa OTUYETHOCTH U TEKYIIETO KOHTPOJIS
[IpakTrueckue VYyactue B ceMHHapax, MPEAyCMOTPEHHBIX paboueil mporpammoit
paboThl (ceMUHAphl) | AUCLMILIMHBL, C OLEHKOM IIpernojaBaTeis «3a4TeHO», €CIU JaH
TTOJTHBIM, pPa3BEpHYTHIN, apryMEeHTUPOBAHHBIN OTBET Ha
MIPEIJIOKEHHBIE BOIIPOCHL.
Pedepar [IpencraBute oAMH pedepar B KaXJOM CEMecCTpe IO

BBEIOpAHHOW TeME C OILIEHKOH MpEenoaBaTeNsi «3a4TeHO», €CIU
npeAcTaBieH oAuH pedepar B hopme mpe3eHTAIMU U Ha
a7eKTpoHHOM HocuTene (Bc€ moarpyxaercs B CJ10O).

KonTposnbsHbie OreHka MmpernoiaBaTesis «3a4TeH0», €CU CTYJEHT MPaBUIbHO OTBETHII
BOIPOCHI Ha TIOCTaBJICHHBIN BOIIPOC.
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MeToan4yeckne peKOMEHIAIUM IJIsl CAMOCTOSITEIbHOM Pad0ThI CTY/IEHTOB

CamocrosarenbHass paboTa SBISETCS OJHUM W3 BHIOB Y4eOHbIX 3aHaTuil. Llens
CaMOCTOATENILHON pa0OThl — MPAKTHYECKOE YCBOCHUE CTYACHTAMH BOIPOCOB CTATUCTHYECKOTO
yr[paBHeHI/ISI KAa4C€CTBOM TCXHOJIOTHUYCCKUX npoueccms B MaH_II/IHOCTpOCHI/II/I, paCCManI/IBaCMBIX B
MpoIIeCcCe U3YUYCHUSI TUCITUTUINHBI.

AynuTopHas caMOCTOsITeTIbHAas paboTa MO JIUCHMIUIMHE BBIIOJHIETCS Ha Yy4YeOHBIX
3aHATHUSAX TOJI HEMOCPEICTBEHHBIM PYKOBOJICTBOM IPENOAABATEINSI U 110 €ro 3a/1aHHIO.

BueaynuropHass camocTosiTeNbHass padoTa BBIMOJNHSACTCS CTYACHTOM II0 3aJIaHUI0
MpernoaaBaTelis, Ho 6€3 ero HeMmoCPEICTBEHHOTO Y4acTHs

3agaum camocToATe/ILHON PadoThI CTY/IeHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIIHLHOM ydeOHOI paboThI;

- OCBOGHUE CO/ICPKaHUS AUCIUTUTHEL;

- yriryOreHue copepKaHust 1 OCO3HaHHE OCHOBHBIX MMOHATHH AUCIUTUTHEL

- WUCTOJIb30BaHUE MaTepuasia, COOPaHHOTO W TOJIYYEHHOTO B XOJI€ CaMOCTOSTEIBHBIX
3aHATHH U 9PPEKTUBHOM MOATOTOBKH K 3a4ETY.

Buabl BHeayIMTOPHOI CaMOCTOATEIbHOM PadoOTHI:

- CaMOCTOSITEIEHOE N3YYEHHE OTAEIBHBIX TEM TUCUUILIHHBI;

- MOITOTOBKA K MPAKTUYECKUM 3aHSTHUSIM;

- BBITIOJTHEHUE IOMAIIHUX 33JJaHUH 110 3aKPETICHUIO TEM;

- BBITNIOJTHEHHUE JIOMAITHUX 33JJaHUN TI0 PEIICHUIO THITMYHBIX 33/1a4 U yIPaKHEHHIA;

- cocTaBJIeHHE U 0(hOpMIICHHE JTOKIIAZIOB M pedepaToB MO OTACITHHBIM TeMaM IPOTPaMMBI;

- HAy4HO-HUCCJIe0BaTeIbCcKas paboTa CTy/ICHTOB;

- y4acTHe B TEMAaTHUECKUX JUCKYCCUSX, CTYJACHUECKUX KOH(PEPEHIIUSX.

JUnst  BBINOJHEHHWsT J1000Or0  BHAA CAMOCTOSATENBHOM pabOThl HEOOXOAMMO MPONTH
CIICAYIOIIHNE ITAITBI:

- OTIpEJIEeIICHUE 1IN CAMOCTOSITETFHON paboTHI,

- KOHKpETH3alus MO3HABATEIbHON 3a1a4H;

- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIEHON paboTe;

- BEIOOP aJIEKBATHOTO CIIOCO0a JISHCTBUS, BEYIIETO K PEUICHHUIO 33/1a49H;

- IUIAaHUpOBaHME PabOTHl (CAaMOCTOSATENBHOW MM C IMOMOINBIO MpenojaBaTess) HaJ
3a7aHueM;

- OCYIIECTBJICHHE B INPOLIECCE BBIMOJIHEHHUS CaMOCTOATENbHOM paboThl CaMOKOHTPOIIS
(MTPOMEXYTOYHOT'O M KOHEUHOT0) pe3yJIbTaToB pabOThl M KOPPEKTUPOBKA BBIITOJTHEHUS PabOTHI;

- pednexcus;

- Ipe3eHTalus padoThI.

Oopa3oBaTte/ibHbIE TEXHOJOTHH

MeTtoauka mpenoaaBaHus TUCHUILUIMHBI «MeToabl U cpeAcTBa M3MEPEHUN M KOHTPOJIS
KauecTBa NPOAYKIIMHM» U Peain3alis KOMIIETEHTHOCTHOTO TIOJIX0/1a B U3JI0KEHUHU U BOCIIPUATUI
MaTepuasa mpelycMaTpuBaeT MCIOJIb30BAHUE CIEAYIOUIMX aKTUBHBIX U MHTEPAKTUBHBIX (OpM
IIPOBEJEHUS TPYIIOBBIX, WHIUBUAYAIbHBIX, ayJUTOPHBIX 3aHATUH B COYETAHHH C
BHEAYJUTOPHON paboOTON ¢ menbio (OpMUPOBAHUS U Pa3BUTHA MPO(ECCHOHATHHBIX HABBIKOB
00yYarOIINUXCSL:

— 3aIllUTa ¥ HHAUBHUIYaIbHOE 00CYX/I€HUE BHIMOIHIEMBIX paldoT;

— MOATOTOBKA K BHIMOJIHEHUIO TAOOPaTOPHBIX pabOT B J1a00paToOpUsX BYy3a,;

— o0CyXJIeHHE U 3amuTa pedepaToB 1Mo AUCIUILINHE,

— MOATOTOBKA, IPEJCTABICHUE U OOCYXKIEHHE TPE3CHTALMI HA CEMMHAPCKUX 3aHATHSIX;

— OpraHu3aiyss M TpPOBEACHUE TEKYILEro KOHTPOJs 3HAHUN CTyAeHTOB B (opme
OJIaHKOBOT'O TECTUPOBAHUS;

— IIPOBEJEHUE MacTEp-KJIaCCOB AKCIEPTOB U CIELUUAINCTOB IO METOJAM U CpENCTBaM
U3MEPEHUM, UCIIBITAHUN U KOHTPOJIA.

VYaenbHBIN BeC 3aHATHI, MPOBOAMMBIX B MHTEPAKTUBHBIX (hopMax, ompeaesieH TIaBHOM
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LeTpl0  00pa30BaTENbHOM MPOTPAMMBI, OCOOCHHOCTHIO KOHTHHTEHTa OOYYaromuxcsi |
coJiepKaHUEM JTUCHUIUTMHBI «MeToapl M CpelcTBa HM3MEpPEHUH U KOHTPOJS KadecTBa
NPOAYKIUKM» U B IEJIOM IO JUCHUIUIMHE cocTaBisieT 50% ayAuTOpHBIX 3aHATUNA. 3aHATUA
JIEKUMOHHOIO TUIa cocTaBisIIOT 40 % OT ayAUTOPHBIX 3aHITHM.

7.301eHOYHBIE CpeCcTBA

Jlo naThbl NMpoBeleHUs] MPOMEKYTOYHOIN ATTeCTAlMM CTYIEHT A0JIKEeH BbINOJIHHUTH
Bce PpadoThl, NpeIyCMOTPEHHbIe HACTOsIlel padoyeil mnporpaMmoii JUCHUIIMHBI
Ilepeuennb 00s13aTeJLHBIX PA0OT M (POPMaA OTUETHOCTH NMPEACTABJIEHbI B Ta0JIHUIIE.

Hepeqeﬂb 00513aTeIbHBIX paﬁoT, BBINMOJHACMBIX B T€UYCHHE CeMeECTpa 10 JUCHUIIMHE
«MeToabl B cpeacrea n3MepeHuﬁ U KOHTPOJIA KaveCTBa NMPOAYKITUMN»

By paboTsl dopma OTYETHOCTH U TEKYIIET0 KOHTPOJIS
[IpakTrueckue OdopmiieHHBIE OTYETHI (KypHaI) IPAKTUUYECKUX padoT, IPeayCMOTPEHHBIX
paboThI paboyeii mporpaMMOi JUCUUIUIMHEI ¢ OTMETKOM IperojaaBaTelis

«(3a4TEHOY, €CITN
BBITIOJTHEHBI U 0(hOpMIIEHBI BCE pabOTHI.

JlabGoparopubie OdopmieHHbIe 0TUETHI (KYpHAaJ) JIabOpaTOPHBIX PadOT, MPEAYCMOTPEHHBIX|
paboTHI paboueld mporpaMMol AWCIUIUIMHBI €  OTMETKOM  MperojaBaTesy
«(324TEHOY, €CITU BBITIOJHEHBI U 0(POPMIICHBI BCE PAOOTHI.

Pedepar [IpencraBuTh OMWH pedepar Mo BHIOPAHHOW TeMe C OLEHKOU
[PEToIaBaTellsl «3a4TEHOY, ECIIU MPEJICTaBICH OMH pedepar B popme
Mpe3eHTaIH U Ha OYMa>KHOM HOCHTEIIE.

TectupoBanue OrneHka mpernojiaBaTess «3auTeHO», €ClIU pe3yJbTaT TECTUPOBAHUS IO
MPOIEHTHOW mIKane coctasisier 6omee 60 %.

IIpome:xkyTouyHast aTTecTanus 10 JUCHUILIMHE IPOBOAUTCS B BHJIEC 3a4€Ta B TPETHEM
CEMECTPE U IK3aMEHa B YETBEPTOM CEMECTPE C YYETOM pPe3YyIbTaTOB TEKYLIEro KOHTPOJISA
YCIIEBAEMOCTH B TEYEHHE CEMECTPOB. T€Mbl M BONPOCHI, BBIHOCHMBIC Ha 3a4e€T U JK3aMEH,
NPEJCTaBICHbl B TPWIOKEHUH K paboueil mnporpamMme «DOHI OLEHOYHBIX CPEACTB IO
muctuminHe «MeToibl ¥ CpeicTBa U3MEPEHHUHM U KOHTPOJIS KayecTBa MPOAYKIUN» (IIPUIIOKEHNE
A). Tlo wuTOraM mNPOMEKYTOYHOH AaTTECTAlMd B MATOM CEMECTPE BBICTABISACTCS OIICHKA
«3a4TeHO», «He 3auTeHo». lllkana m KpuTepuu OLEHUBaHUs NpUBENEHbI Huke. [lo mToram
IIPOMEKYTOYHOM AaTTeCTallMM B IIECTOM CEMECTPE BBICTABIISIETCS OLEHKA — «OTJIIMYHOY,
«XOpOIIOY», «YAOBIETBOPUTENBHO», «HEYNOBIECTBOPUTEIbHOY. 1lIKana n KpuTepun OLCHUBaHU
IIPUBEICHBI HIXKE.

IIpomexxyTouHast arrectanusi NPOBOJUTCA B CPOKH, YCTAHOBJICHHBIE YTBEPKICHHBIM
PacIMCaHUEM 3a4€THO-)K3aMEHALIMOHHON CECCHUM.

DopmMa NPOMEKYTOYHOM ATTECTALMM: 324€T.
[Ixana
OLICHMBAHUHA Onucanne

BrInoTHEHBI BCE BHUJIBI YU€OHOU pabOoThI, TPETyCMOTPEHHbBIE YUeOHBIM TIJIAHOM.
CTyIeHT  JE€MOHCTPUPYET  COOTBETCTBHE  3HAHUM, YMEHUH, HaBBIKOB
3aure o MPUBEJACHHBIM B TaOmUIaX ToOKa3aTeled, OomepupyeT MNPUOOPETCHHBIMH
3HAHUSIMU, YMEHUSMH, HaBBIKAMH, NPUMEHSET UX B CUTYyalUsAX IMOBBIILICHHON
CIOXHOCTH. [Ipu 3TOM MOTYT OBITH MOMYIICHBI HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS NPU aHAIUTHYECKUX ONEPALMIX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALUU.
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He BbimonHeH oauH uiau Oojiee BUAOB Y4eOHOW paboTHI, MPEeayCMOTPEHHBIX
yueOHbIM T1aHOM. CTyOeHT AEMOHCTPHPYET HEMOJIHOE COOTBETCTBHE 3HAHHIA,
He 3aureno YMEHHI{, HaBBIKOB IIPHBEJCHHBIM B TaOJHMIAX IOKa3aTeseil, OIMyCKaroTcs
3HAYUTEIbHbIC OIIMOKH, IPOSBIIIETCS OTCYTCTBUE 3HAHUI, YMEHUH, HABBIKOB 110
Py TOKa3aTesieil, CTYICHT HCIBITHIBACT 3HAYMTENbHBIC 3aTPYIHCHUS HpPU
OIepUPOBAHUY 3HAHUSMHU M YMEHUSMH IIPH UX NIEPEHOCE HA HOBBIE CUTYALIUH.

®opmMa NPOMEKYTOYHOMN aTTECTANMHU: IK3aMEH
IIkaja oneHUBaHUS Onucanmne

OtinyHo BbInosHEHb! Bce BU/bI yueOHOW paboThl, IPETyCMOTPEHHbIE YUEOHBIM
r1aHoM. CTyZIEeHT AEMOHCTPUpPYET COOTBETCTBHE 3HAHWM, yMEHHH,
HAaBBHIKOB TPUBEJACHHBIM B TaOMWIaX TIOKa3zaTeyied, Omepupyer
pHOOPETEHHBIMU 3HAHUSIMM, YMECHUSMH, HABbIKAMU, IIPUMEHSIET UX B
CUTyallusiX TIOBBIIIEHHON ciio)kHOCTH. Ilpm 3TOM MoOryr ObITh
NTOIYILIEHbl HE3HAUNTENIbHbIE OIINOKU, HETOUHOCTH, 3aTPyIHEHUS NPHU
QHAIUTUYECKUX OIepalusix, IepeHoce 3HaHUM U yMEHUH Ha HOBBIE,
HECTaHAAPTHBIC CUTYALUH.

Xopomio BrIrosTHEHBI BCe BUABI Y9€OHOW pabOThI, IPEAYCMOTPEHHBIE YI€OHBIM
miaHoM.  CTyZmeHT  JeMOHCTPHUPYET  HENOJNHOE,  MPaBHIBHOE
COOTBETCTBUE 3HAHWH, YMEHHH, HABBIKOB NPHBEICHHBIM B TaOIMIIAX
mokaszareiei, JmOO ecaum Tph ITOM OBUIM  JOMyHIeHBl 2-3
HECYIIECTBEHHBIE OLTHOKH.

VY 10BNEeTBOPUTENHHO  [BEBIMOHEHBI BCe BUBI YI€OHOH pabOTHI, TPETyCMOTPEHHBIE YIeOHBIM
r1aHoM. CTyJIeHT I€MOHCTPUPYET COOTBETCTBHE 3HAHUMU, B KOTOPOM
OCBEIllEHa OCHOBHAs, HawOojee BaKHAas YacThb MaTepHaia, HO IPH
HTOM JIOIYILl€Ha OIHA 3HAUMUTEJIbHAs OIIMOKA MJIM HETOUYHOCTb.
HeynosnerBopurenbHo |He BbimonHeH oauH win  Oojiee  BHUIOB  y4uyeOHOM  paboThl,
[PEYCMOTPEHHBIX Yy4eOHbIM IUIAaHOM. CTYAEHT JEMOHCTPHUPYET
HETIOJTHOE COOTBETCTBHE 3HAHWI, YMEHWH, HABBIKOB NPHBEJICHHBIM B
TabIUIaxX MoKa3aTenel, JONMyCKAalTCs 3HAYUTEIbHbIE OIIMOKH,
MPOSIBIISIETCS. OTCYTCTBHE 3HAHW, YMEHHIA, HABBIKOB 110 DY
rokaszaresiei, CTYJACHT UCHBITHIBACT 3HAUUTENbHbIC 3aTPyIHEHUS MpH
OTIEPHPOBAHNYU 3HAHUSMH M YMEHUSIMH IPH WX MEpEeHOCe Ha HOBEIC
CUTYallHH.

TpedoBaHus K MOATOTOBKE K NPOMEKYTOYHOM aTTECTALUN
Jlo naThl MPOBEACHUS MPOMEXYTOUHOW aTTECTAllUU CTYIEHT JOJDKEH BBIIOJIHHUTH BCE paldoThI,
IpeyCMOTPEHHBIE HacTosIEel pabodeit mporpaMMoii JUCHIUTUIMHBL.
Ilepeuenp o0s3aTeNbHBIX paboT U hopMa OTUETHOCTH IO HUM INPE/ICTaBIICHbI B TAOIHULIE.

MeToanyeckne peKOMeHIAMH /sl CAMOCTOSTeILHOI Pa00ThI CTY/IeHTOB

CamocrosiTtennbHass paboTa sABJISETCS OJHUM W3 BUIOB yueOHBIX 3aHsATud. llens
CaMOCTOSITENILHOM pa0OThl — MPAKTUYECKOE YCBOEHUE CTYACHTaMHU BOIPOCOB METPOJIOTHH,
CTaHJApTHU3AIMU U CEPTHPUKAINK, PACCMAaTPUBAEMBIX B TIPOIIECCE N3YUCHUS TUCITUTIITUHBI.

AYI[I/ITOpHaSI CaMOCTOATCIIbHAs pa60Ta 110 OUCIHUIIJIINHE BBIIIOJIHACTCA Ha y‘IGGHLIX 3aHATUAX
MOJI HETIOCPEACTBEHHBIM PYKOBOJICTBOM TPETIOABATENIS U TI0 €T0 3aJaHUI0.

BHeay,Z[I/ITOpHaSI CaMOCTOATCIbHAA pa60Ta BBITIOJIHSCTCS CTyI[GHTOM 110 3aJaHUIO
mpernoaaBaress, Ho 0e3 ero HemoCPeICTBEHHOTO YYaCTHsl.
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3agaum caMoCTOSITeIbHON Pa0oThI CTY/ICHTA:
- pa3BUTHE HABBIKOB CAMOCTOSATEIBHOM yueOHOH paboThI;

- OCBOEHUE COACPKAHUS TUCIUTUINHBL;

- yriayOieHue coep:kaHus U OCO3HAHUE OCHOBHBIX MOHATHI TUCIUILINHDI;

- UCIIOJIb30BaHUE MaTepualia, COOPaHHOTO M IMOJIYYEHHOTO B XOJI€é CAMOCTOATEIbHBIX
3aHATUN 171 3G (HEKTUBHOM MOJATOTOBKH K 3a4eTy.

Buabl BHeayIMTOPHOI CaMOCTOATEILHON padoThI:

- CaMOCTOSITENIbHOE U3YYCHHE OT/IEIbHBIX TEM JAUCIHUILINHBL;

- noAroToBKa K JICKITMOHHBIM 3aHATHAM,

- MOJrOTOBKA K JIAOOpaTOpHBIM paboTam;

- BBIINTOJIHCHHUEC JOMAIITHUX 3a11aH1/1171 110 3aKPCIUICHUIO TCM,

- BBITNOJTHEHHE JJOMAITHUX 3aJaHU 110 PEIICHUIO TUTUYHBIX 33714 U YIPaXHEHUH;

- coctaBiieHue U odopMIeHHE JOKIag0oB M pedeparoB MO OTACIbHBIM TeMaM
[IPOTrPaMMBlI;

- HAy4YHO-UCCIIeI0BaTeNbCKast paboTa CTYICHTOB;

- Y4aCTueC B TEMATUYCCKUX JUCKYCCHUAX, OJIMMITUAIaX.

Jlis BBIMONMHEHHS] JTIOO0TO BHUAA CAMOCTOSITENIbHON paboThl HEOOXOIUMO MPONUTH
CJIETYIOIINE ATAIbI:

- orpezieNieHUe eTTU CaMOCTOATEIbHON PadOTHI;

- KOHKpETH3alusl 1I03HABAaTEIbHOM 3a/1a4H;

- CaMOOILIEHKA TOTOBHOCTH K CAaMOCTOSITENIbHOM padoTe;

- BBIOOD a/IEKBATHOI'O crIoco0a NeHCTBUS, BEAYILEr0 K PELICHUIO 3a/1a4H;

- IUTAaHUPOBaHKUE PabOThl (CAMOCTOSATEIBHON WM C MOMOIIBIO MpernojaBaTesis) Hall
3aJaHUEM;

- OCYILIECTBJIEHHE B MPOILIECCE BBHIMOJIHEHUS CAMOCTOSTEIbHON paboThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) pe3yJIbTaToB pabOThl M KOPPEKTUPOBKA BBIITOJHEHHS padOThI;

- pedaexcus;

- pe3eHTalus padoThl.

Bonpocsl, BBIHOCHMBIE HA CAMOCTOSITEIbHYIO padoTy

TpeboBanus, npeabsBIseMble K CPEACTBAM H3MEPEHMH, MCHBITAHUNH M KOHTPOJII KauecTBa
NpONyKUMH. M3MepeHuss U KOHTpPOJIIb TE€OMETPUYECKUX BEIUYMH. II3MepeHus M KOHTpOJIb
MEXaHWYECKUX BeIWYUH. VI3MEpeHUs M KOHTPOJIb TEIUIOBBIX BEIWYUH. M3MEepeHHs M KOHTpOJIb
JNIEKTPUYECKUX W MArHUTHBIX BeIW4YUH. M3mepeHus onTudeckux BenuduH. H3mepeHus
AKYCTUYECKHUX BEJINYMH.

MeTtoanyeckue peKOMeHAalMHU ISl PenoJaBaTesist

OCHOBHOE BHUMaHHE IPU HM3YYEHUH [aHHOM IUCLUIUIMHBI CIEAYyeT YIENATh BHHMAaHUE
MPAKTUYECKUM 3aHATUSM, CBSI3aHHBIX C BBIMOJHEHHMEM IIPOEKTa IO pa3paboTKe METOIUKU
BBITIOJTHEHWSI U3MEPEHUI.

JUia  akTUBM3alMK  ydyeOHOro Tmpolecca TMpU H3YYEHUHM JUCHUIUIMHBI 3P (GEKTHBHO
IIPUMEHEHHE IPE3EHTALNMN IO Pa3JIMYHBIM TEMaM.

Jnist IpoBeieHNs 3aHATHIA 0 TUCIUILTMHE UCTIONB3YIOTCS CpeCTBa 00yUeHHUS:

- yueOHUKH, MH(opMaIoHHbIE pecypchl MIHTepHeTa;

- CIPaBOYHbBIE MAaTE€pHaJIbl U HOPMATUBHO-TEXHUYECKAs IOKyMEHTAIIUS.

MartepuaibHO—TeXHH4YECKOe o0ecneyeHue T CUUIIMHBI
Oo0opynoBaHue u anmaparypa:

- HaOopsl KM/I, MUKpOMEeTpUYECKHEe MHCTPYMEHTHI, IITAHT€HUHCTPYMEHT, WHANKATOPHBIC

CKOOBI M HyTPOMEPHI, KOMIUIEKTHI H3MEPHTEIBHBIX ITPOBOJIOYECK;
- onrtumerpsl, Ouenunemep bB-200;
- MHCTPYMEHTAIbHBII MUKPOCKOIT;

- aHaJoroBble TPUOOPHI U HHU(POBBIE H3MEPUTENBHBIE KOMIUIEKCHI I ONpPEICICHHS
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- KpYIJIOMEp C QaHAJIOTOBOM IIKajJOM M TPOrpaMMoOM JUisl TOJYyYEeHUS TOKa3aHUW B

U(ppPOBOM BUE C rpapUIecKrM MPEICTABICHUEM;

pabor;

- 3-X KoopauHaTHas U3MepuTenbHas MamuHa (B MPLI);
- MPOEKTOP C KOMIBIOTEPOM U MOAOOPKOW MaTepHanaoB Ui JIEKIHA H JIAOOPATOPHBIX

- Pa3INIHbIC BUAbI KaJ'H/I6pOB;
- Pa3InYHbIC BUBI 3JICKTPUICCKHUX aHAJIOT'OBBIX HpI/I60p0B;
- p€aIbHBIC JEMOHCTPALIMOHHEBIC 3JICMCHTEI MAIIMHOCTPOUTEIIBHBIX Y3JI0B, U3Yy4aC€MbIC B

JlaGopaTropHble MaTepHaJIbI:

- AJIEMEHTBHI Y3JI0B aBTOMOOWIIS (TIOPIIHEBBIE MAbIIbI, THIIB3bI HIIMHAPA, KIAMaHbl U JIp.)
MpeiHa3HauYeHHbIE JJIs1 K3MEPEHUI B 1abopaTOpHBIX paboTax;

- OTAJIOHHBIC 3JICMCHTBI U 06p3,3LIbI AJI1 OOCHKH HICPOXOBATOCTHU TOBEPXHOCTH,

- MOKA3bIBAIOIINE MTPUOOPHI Ui ONpeAeTCHUS] METPOJIOTHYECKIX XapaKTEPUCTUK U MOBEPKHU

HUX COOTBCTCTBUAA,

- 00pa3ibl Ui OLEHKU paJualbHOro OUeHus.
BoinonHenne npakTMUECKUX U J1a0OpaTOPHBIX — 3aHSATUHA  IMPEANONaraeT  MCHOJIb30BaTh

naboparopun Kadenp YHUBEPCUTETa, NPEANPHUATHI U OpraHU3alui, HMEIOIIUe COBPEMEHHOE
000py/TI0BaHKE U OTBIT MIPOBEACHUS U3MEPEHUN Pa3TUUHBIX BEJTUYHH.

IlepeyeHb BONPOCOB, BHIHOCHMBbIX Ha 3a4eT (TpeTHil ceMecTp)

Bomnpocsr

OCHOBHBIE 3TaIbI Pa3BUTHUA MCTO0B U CPCIACTB HSMepeHHﬁ, HUCIILITAHUN U KOHTPOJIA.

[Tonstus 00 HU3MCPCHHUH, KOHTPOJIC, UCIIBITAHHUU.

Pa3zHoBUIHOCTH M3MEpEHUN.

Buaer koHTpOIS.

Knaccudukanmst BUIOB UCIIBITAHUH.

MeTo1bl U3BMEpPEHMIA.

PazHoBHUAHOCTH CpcaAcCTB H3MepeHHI>iZ MCEpa, O6pa3I_IOBI:>Ie CpeacTBa H3MepeHHfI, pa60qI/Ie
cpeacrBa H3MepeHHI>i, I/ISMepI/ITeHLHHﬁ HpI/I60p, N3MCPUTCIIbHBIC YCTAHOBKU U CUCTCMBI.

OO6o0meHHas CTpYKTypHasi cXeMa CpEeACTB H3MEPEHHH, HCIBITAHUM M KOHTPOJISI KadecTBa
MIPOAYKIIUH.

TpeboBanusi, npeabsBIsIeMble K CPEICTBAM H3MEpPEHUM, WCIBITAHUH M KOHTPOJIS KauecTBa
MIPOYKIUH.

CDaKTOpLI, BJIMAIOIINUEC HAa KAYECTBO U3MCPCHU.

MCTpOJIOF NYCCKUC XaAPAKTCPUCTUKU CPEACTB I/I3MepeHI/II7L

Knaccel TouHOCTH CpCACTB I/I3MCpCHI/II7L

AHann3 1o0CTaHOBKU H3MCpHTCJ’ILHOfI (HCHLIT&TCHLHOﬁ) 3aJa4u.

Bri6op Mmozaenu o0bekTa.

Bri6op meTona u3mepenuii.

Br16op uncina uzmepeHui.

HopMaTuBHO-TexHIYECKHE JOKYMEHTHI IO METOIMKaM BhIoTHeHHs u3Mmepernit (MBU), nx
CTPYKTYpa.

IlepeyeHb BOIPOCOB HA IK3aMeH (YeTBEPTHIN ceMecTp)

Bomnpocs! k 3k3aMeHy

OcHOBHbIE 3Tanbl Pa3BUTHS METO/I0B U CPEACTB U3MEPEHUH, UCIIBITAHUN 1 KOHTPOJIA.

[TonsTust 06 M3MEpeHNH, KOHTPOJIE, UCTIBITAHUY.

Pa3zHoBUAHOCTH M3MEpEHUN.

Buel koHTpOIIS.
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Krnaccudukanus BUI0B UCTIBITAHUN.

MeTo/1bl U3MEPEHMIA.

Pa3HOBUIHOCTH CpEACTB HM3MEpEHHi: Mepa, OOpa3LoBBIE CpPEICTBa H3MEpeHHi, paboune
CpeICTBa U3MEPEHUH, U3MEPUTEIbHBIN MPUOOP, U3MEPUTENIbHBIE YCTAHOBKU M CUCTEMBI.

OO6o001IeHHas CTPYKTypHasi cXeéMa CpEACTB H3MEPEHHM, UCHBITAHUN M KOHTPOJIS KayecTBa
MPOAYKILHUH.

TpeboBanusi, npebsBIIEMblE K CPEICTBAM H3MEPEHUM, WUCIBITAHUH M KOHTPOJIS KauecTBa
IIPOYKLHUH.

@DaxTOpHl, BIUIIONINE Ha KAYUECTBO U3MEPEHUIL.

MeTtposioruueckue XxapakTepuCTUKU CPELCTB U3MEPEHUN.

Kiaccel TOUHOCTH CPECTB U3MEPEHUIA.

AHanu3 NOCTaHOBKU U3MEPUTEILHOM (UCTIBITATEIHHOM ) 3a1a4u.

Br16op Mozenu oObeKTa.

Br16op MeToa nu3zMepeHuit.

Br160p uncna uzMepeHuit.

HopMaTuBHO-TeXxHMUECKHE JOKYMEHTBI 10 METOIMKaM BblloJaHeHus u3mepenuit (MBN), ux
CTPYKTYDpa.

I/ISMepeHI/Ie H KOHTPOJIb TCOMCTPHUICCKUX BCIMYNH.

I/ISMepeHI/IH H KOHTPOJIb MCXaHUUYCCKUX BCINYMH.

I/ISMepeHI/IH W KOHTPOJIb TCIINIOBBIX BEJIMYHH.

HBMepeHI/Iﬂ N KOHTPOJIb JICKTPHUYCCKUX U MAIrHUTHBIX BEJIMYMH.

HBMepeHI/ISI OIITHYCCKHUX BCIIMYUH.

Bb160p0ouHBIN NPUEMOYHBIN U TEKYLIUI KOHTPOJIb.

KoHTposbHBIE KapTHI.

OcHoBHbBIC IMMPUHIUIIBI IOCTPOCHUS U pacde€Ta CpCACTB I/I3MepeHI/II71 " KOHTPOJIA.

Pacder noka3zaTesneit TOUHOCTH HaJladKU KII u ero ATTCCTAIlH.

Ilepeyennb IMCKYCCHOHHBIX TEM
1. CocraBuTth onucanue KOHTposbHOro npucnocobienus (KII) mo npeniokeHHbIM yepTekam
2. Yxa3aTh Ha ueprexxe KI1 ocHOBHBIE 2lIeMEHTHI
3. Mo ueprexy KII nate ero knaccudukanuio, K1accupUIMPOBATH ONEPALIUI0 KOHTPOJIS
4. Tlo ueptexy KII knaccupunuposats CU u n3mepenue, BHITOIHIEMOE ITPU KOHTPOJIE
5. 1o ueprexy KII coctaButh Gi1aHK 0OopMIIEHUS PE3YIBTATOB KOHTPOJIS
6. BeiOpaTh 13 MpeIoKeHHBIX CPENICTB U3MEPEHUH HamTydiee s U3MEpEeHUs] KOHKPETHOTO
JIMHEMTHOTO pa3Mepa JeTaiu

Tunosasi TeMa rpynnoBbIX U/ WM HHAHMBHIYAJbHBIX
KYPCOBBIX IPOEKTOB

CocTaBuTh METOIMKY BbINIONIHEHUS U3Mepenuil (MBU) na kontponbsHoe npucnocobnaenue (KIT)
CrpykTypa nmpoekra:
1 Onwucanue KOHTPOIHLHOTO TPUCTIOCOOTCHHUSL.
1.1 Haznauenwue KII.
1.2 Onucanne KI1.
1.3 Iopsnok Hactpoiiku KII.
1.4 Tlopsinox pa6otsr KII.
2 ABTOMaTH3aIMs KOHTPOJIBHOTO MTPUCHIOCOOICHHUSI.
2.1 Henocratku KII (KOHCTpYKTOpCKHE HEAOCTATKH; HEOCTATKH, MPOSIBIISIONINECS B MPOIECCE
paboThI; HEJJOCTATKH, CBA3aHHBIE C METPOJIOTUYECKUMH ACIIEKTaMH).
2.2 IlyTh UCKITIOYEHUST HETOCTATKOB.

2.3 llenecooOpa3HOCTh MPOBEACHUS aBTOMAaTH3AITUH.
3 MeToaunka BBITIOJIHEHUSI U3MEPEHHUIA.
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IIpuniaoxenneA

CTpyKTypa u coaepkaHue JMCHUIIMHBI «MeToAbl H CpeACTBA H3MEPEeHUI H KOHTPOJISI Ka4eCTBa NPOAYKIMI»
10 HanpaBJeHHI0 NoAroroBkn27.03.02 «YnpasJjieHne kauecTBOM», NPOQWIb «YIpaB/jeHHe Ka4eCTBOM Ha IPOM3BO/ACTBe» (0akanasp),
o4Has popMa

Buabl yueoHoii

. DopmbI
el = 8 padoThl, BKII0YAs Buasl camocTosiTeJ bHOM aTTecTam
Paznen g 55 CaMOCTOSATEIbHYIO padoTsl
= S S paboTy CTy/JeHTOB, CTYJeHTOB
n/n S| =B M TPYA0EMKOCTh B 4acax
I/C | Jlad | CPC | KCP| K.P.| KIL PI'P | Pedepar | K/p €] 3
Tperuii cemecTp
Beenenne
[Ipenmer, 3agauum U cojaep)KaHUE AMCUUIUIMHBL. Ponb u3MepeHHil B TEOpUH
no3HaHus. MHoroo6pasne H3MepHUTENbHBIX 3a7ad. OCHOBHBIE STallbl Pa3BHTHS
METOZOB U CPEACTB U3MEpEHUH, HCIbITaHUN U KOoHTpossa. CTpyKTypa Kypca, ero
11 MECTO U POJIb B IOJTOTOBKE CIIELUAIIICTA, CBSI3b C APYTUMH JUCLUILUITHAMH.
OcHOBHBIE TEPMHHBI U ONIPeeeHHsl 3 1-2 2 2 6 +
Mousitust 06 «m3mepernny»  (PMIT 29-2013), «kOHTpOIE», «UCTIBITAHUM.
B3anuMoCBsI3b MOHATHI «H3MEPEHUE», «KOHTPOJIbY, CTIBITAHHUEY.
«Texuunueckuii KOHTPOJB» (TOCT 16504-81) — kak pa3HOBHIHOCTH KKOHTPOJISI».
IMonsiTust 06 «0OBEKTe» M3MEpEeHHs, KOHTPOJIS M UCHBITAHHS, «KOHTPOJIUPYEMOM
MIPU3HAKEY, «CPEJICTBE M METOZAE» W3MEPEHHs, KOHTPOJIS W MCIBITAHMS,
«KOHTPOJIBHOM 00pasie».
12 Kaaccupukanus usmepeHnii, iICIbITAHUNA U KOHTPOJIS 3 3-4 2 2 6 +

PasHoBHOHOCTH N3MEpeHHH: OpraHoJICTITHYECKHE, JKCIIEPTHBIE,
HHCTpyMeHTalbHble. Kiaccubukanus wu3MepeHHH IO o0nacTsM H3MepeHUi
(MexaHuKa, TEIUIOTa, NEKTPUYECTBO U MarHeTH3M, ONTHKA, aKyCTHKa, aTOMHAsl U
snaepHas (u3MKa), MOApasdenaMm JaHHOW oOmacty  (rpymma  H3MepeHuil),
XapaKTepUCTUKaM H3MepseMOl BENUYUHBI MM Hapamerpa (BHJI H3MEpeHUH U
JMAIla30H 3HAYeHWH M3MepsieMO BEIMYMHBI), OCHOBHBIM XapaKTEPHCTHKAM
Tporecca M3MepeHust (yCIOBHS U3MEPEHHH — XapaKkTep 3aBUCHMOCTH OT BPEMEHH,
3aBHCHMOCTh OT BIUSIONIMX BEIMYHH, AarperaTHoe COCTOSHHE), o0OmacTsam
npuMeHeHns (crienrprka M3MEPHUTENbHOM 3a/1aun), XapaKTEPUCTHKE TOYHOCTH,
YHCIYy W3MEPEHHH B CEPUH, OTHOLICHHIO M M3MEHEHHIO M3MEpPSEMOW BEINYUHBL,
METpPOJIOTHUECKOMY HAa3HAUCHHUIO, BBIPAKEHHMIO DPe3yjbTaTa HM3MEepeHHsl, OOIIHM
npreMaM MOJTyYeHHUs! Pe3yIbTaTOB U3MEPEHHUI.

Bunmel  KOHTpOJNS:  MHCTPYMEHTANBHBIA  (TEXHHYECKHH) W OKCHEPTHHIM.
Krnaccuduxarms BHIOB KOHTPOJIS: O BO3MOKHOCTH HCIOJIB30BAHUS MPOTYKIINU
1OCJIC  KOHTPOJISI, IO XapakTepy pacHpeNeNieHHsl 0 BPEMEHH, II0 CTaIHsIM
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TEXHOJOTMYECKOI0  TIpolecca, IO  XapaKTepy  BO3JCHCTBHA  Ha  XOJX
MPOU3BOJICTBEHHOT'O IIPOLIECCa, IO MECTY HNPOBEACHHUS, 0 OOBEKTY KOHTPOJIS, MO
YHCITy U3MEPEHHH, 110 crioco0y 0TOopa U3ASIHiA.

Knaccuguxauust BU0OB UCHBITAaHUN: IO MECTY NPOBEACHUS, M0 HA3HAYCHUIO, I10
YPOBHIO BBIINOJHCHUSA, 1O OOBEKTY, MO CTagusAM TEXHOJIOTHYECKOTO Ipolecca
W3TOTOBJIEHHS, B3aBUCHMOCTH OT METOOB H YCIOBHIL.

13 MeToab! U3MepeHHii, HCIILITAHUIT M KOHTPOJIIKA4eCTBA IPOAYKIUH 5-6
Meronpst u3mepennii (PMI 29-2013).
Metoapl U3MEpEeHUi: CpaBHEHUS C MEpPOHW U OINOCPEAOBAHHOIO CPABHEHUS C
MEpOH.
Pa3zHOBHIHOCTH METOAa CpaBHEHWsI ¢ Mepoii: anddepeHunaIbHblil, HyIeBO,
3aMelIeHns. Y CI0BHs IPUMEHEeHUsI MeToj0B. OIeHKa BO3MOXKHOCTH METO/IOB.
MerTon ONOCPEOBAaHHOTO CPAaBHEHWSI C Mepoil. YCIOBHUS NPHUMEHEHUS METOJa.
OreHKa BO3MOXHOCTEH METOIa.
KoHTpoib pa3MepoB M KOHTPOJb 3HauUeHHI. MaremaTnieckas MOJETb KOHTPOJIS
[0 IIKaje Mopsiika, IO INKaJe WHTEpBAJOB M MIKajge oTHomeHui. KoHTposs
HHTEPBAJIOB
14 CpencrBa u3MepeHuii, HCIILITAHUI M KOHTPOJISl Ka4eCcTBa NPOAYKIMH 7-8

Knaccugurayus no onpedensiowgum npusnaxam PasHOBHIHOCTb CPEICTB
H3MEepeHN: Mepa (0JJHO3HAYHasl, MHOTO3Ha4YHast),  00pa3loBbIe CPENICTBA
n3MepeHnid (MCXOAHBIE, OAYMHEHHBIC), paboyre CpelncTBa H3MEPCHUil,
HM3MEPUTETBHBIA TPHOOP (TPAMOTO ACHCTBHS, CPAaBHEHHUS, AHAIOTOBBIE, TIU(PPOBBIE),
H3MEepHTETbHbIE YCTAHOBKU M CHCTEMBL.

Krnaccuduxarms cpencTB M3MepeHus], UCIIBITAHIN M KOHTPOJITKAdecTBa
MIPOIYKIIMH:

- TIO THITy U BUJIY KOHTPOJHPYEMBIX (DM3MYECKHX BEIIMYHH;

- o crnoco0y mpeoOpa3oBaHUsl M3MEPHUTEIHHOTO UMITYJIbCA;

- 110 Ha3HAYEHHIO;

- IO YMCITy IPOBEPSEMBIX IIAPAMETPOB NP OJJHOM YCTAaHOBE U3MEPSEMOTO
00BEKTA;

- 10 CTENeHH MeXaHW3aluu (aBTOMATHU3AIlNN) MpoIecca U3MEPEeHHs;

- O MECTy YCTaHOBKHM B TEXHOJOTHYECKOM IIpOIIEcCe;

- IO XapakTepy BO3/EHCTBHS Ha XOJ] TEXHOJIOTHYECKOTO MpoIecca.

[TpuMepsl HanboJiee 4acTO BCTPEYAIOLIMXCS CPEACTB MU3MEPEHHH, UCHBITAHUH U
KOHTPOJISL B MAIlIMHOCTPOCHHUH.

ObobWennas cmpyKkmypHas, cxema cpeocme usmMepeHuil, UCHbIMAaHull U KOHMpOJis
Kawecmea npooyKyuu

Ionsitne 00 «WHOMKATOpe», «BEIIECTBEHHOW Mepe»,  «HU3MEpUTEIHFHOM
npeoOpasoBarenie», «IpHOOpe», «YCTAHOBKE», «CHCTEME», «HCIIBITATECILHOM
CTEHIE.

OO0Iye CTPYKTYpHBIE OBJEMEHTHl Ui cpeactB uaMmepenuit (PMIT 29-2013):
M3MEpUTEbHBII MpeoOpa3oBaTelb U UyBCTBUTENBHBIH JIEMEHT, W3MEpUTENbHas
IIeTlb, WM3MEPUTENbHbIH MEXaHM3M, OTCUETHOE YCTPOMCTBO €O IIKaJOH WU
yKaszareJieM, pETHCTPHPYIOLIEe YCTPOHCTBO, H3MEPUTENbHbBIH HAKOHEUHHK.
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DJeMeHTHl CTPYKTYPHOI CXeMBI CPEeICTB M3MEPEHHM, WCIBITAHUH W KOHTPOJIS:
Mepa, HHIMKAaToOp, KOMIApaTop, MNEpBHYHBIE W BTOPUYHBIC NpeoOpasoBaTey,
ycrpoiictBa 00pabOTKHM, NMPENCTaBICHUS W PETMCTpaldd HHPOpMAIMU, KaHaia
CBSI3U, BCIOMOTATENbHbIC JJICMEHTBL.

15 Tpebosanus, npedvasnaemvlie K CpeOCMEam usMepeHull, UCHbIMaHull U KOHMpois 9-10
Kayecmea npooyKyuu
OcHOBHBIE 001IIHE TPeOOBAHYS, TPEABIBISIEMBIE K CPEACTBAM I10:
- KAQueCTBEHHBIM II0OKA3aTelsAM Ipolecca H3MEpeHHs (UCHBITaHUS WM
KOHTPOJISI):  NOTPEIIHOCTh  M3MEPEHMS, YyBCTBHUTEIBHOCTb,  pa3pellaloiias
CHOCOOHOCTh,  Tpenenbl  KOHTPOJIHPYEeMOro  (M3MepsSeMoro)  mapamerpa,
BOCIIPOMU3BOANMOCTB IIPOLIECCa, COMOCTaBUMOCTD IPOLIECCa;
- TIOKa3aTelsiM IPOHM3BOAUTENBFHOCTH IIPOIecca HM3MEpeHHs (WCIBITaHWs WIN
KOHTPOJIS), CTEIIEHH MEXaHH3allu1 U aBTOMAaTH3aLliH;
- TOKa3aTeNlsiM HAJEKHOCTH CPEICTB HW3MEPEHWH, WCIBITAaHHH W KOHTPOJIS
(1ONTOBEYHOCTH, PEMOHTOIIPUTOJHOCTD, YCTOMYMBOCTD K BHEITHUM BO3ICHCTBHAM
(MEeXaHWYECKUM, KHHEMaTHYECKHUM, 3JICKTPOMAarHUTHBIM U T.I1.);
- KOHCTPYKTHBHBIM MOKa3aTeNsIM: rabapuTHbIC pa3Mepsl, Macca,
KOHCTPYKTHBHBIE OCOOCHHOCTH;
- TIOKa3aTessiM 6e30MaCHOCTH B AKCIUTyaTalHH;
- 3KOJIOTHYECKUM TIOKa3aTelIsIM;
- 3PrOHOMHYECKUM U SCTETHYECKUM ITOKa3aTeIsIM;
- TI0Ka3aTessIM CTaH/IapTU3aLMHU U YHUUKAIHIH;
- SKOHOMHYECKHMM IOKa3aTeNsiM. MeTpoliorndeckas, THQOpMaHoHHas,
KOHCTPYKTHBHAs U 9KCIUTyaTallMOHHAsl COBMECTHMOCTb CPEJICTB H3MEPEHHS,
UCTIBITAHUH U KOHTPOJISL.

16 Memponozuueckue xapakmepucmuku cpedcms usmMepenul, UCnblmaHui u ]i]é-

KOHMPOJA  Kavecmsea npooyKyuu

®daxTophl, BIUAIOIME Ha KadecTBO HU3MepeHus. BiusHue cBOHCTB cpelcTB
HU3MEpPEHUI Ha pe3yNIbTaThl U3MEPEHUil.

Mertposoruueckue XxapakTepUCTUKU CPEJICTB U3MEPEHHA:

- XapaKTepHCTHUKH, IpeAHA3HAUYCHHBIE IS ONpee/ICHUs IOKa3aHUM;

- XapaKTEePUCTUKH Ka4ecTBa TOKA3aHHIA;

= XapaKTEPUCTUKU YYBCTBUTECJIIbBHOCTH K BIIUAIOIIUM BEJIMINHAM,

- IMHAMHYECKUE XapaKTepPUCTUKY;

- XapaKTEepUCTHKH B3aMMOJICHCTBUs ¢ O0BEKTAaMHU WM YCTPOWCTBAMHM Ha BXOJIE
U Ha BBIXOJIE;

- HenH(OpPMaTHBHbBIE TApaMETPhI BEIXOJHOTO CHTHAJIA.

HopmupoBanne  MeTpOJIOTHUECKMX  XapaKTePUCTHK  CPEACTB  HM3MEPeHWH.
Mertponormdeckass  arrectanus. Kiaccel  TOYHOCTH — CPEACTB  W3MEpEHHIA.
Metponorudeckass HaAEXKHOCTh CpPEACTB n3MepeHuid. Komrekc HOpMHpyeMbIX
METPOJIOTHYECKNX KOHKPETHBIX  CPEACTB M3MEpEHHH: IUara3oH H3MEpPEeHUuH u
JHaIra3oH n01<a3a1-mﬁ, LnCHa AOCJICHUA, MHTECpBa ACJICHHUA LIKaJIbl, IEPEAATOUYHOC
YHCII0, U3MEPHUTEIBHOE YCUIINE U €T0 Mepenal, IOrPeHIHOCTb Npubopa U T.IL
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Ipumenenue IOBM 6 cpedcmesax usmepenutl, UChbIMaHuil U KOHMpOa
BBoj ananoroBoil u3MepuTensHOH MHGOpManuH B ycrpoiictBax OBM.
[Mpubopnsri uarepdetic. [Ipumenenne 3BM B n3meputenbHBIX HpHOOpax,
YCTaHOBKAaX, CHCTEMaX, UCIBITATEIbHBIX CTCHIAX.

1.7

IMoaroroBka K M3MepeHUAM, HCIILITAHUSIM U KOHTPOJIIO

Ananu3s nocmanosxu usMepumenvHou (UCnvlmamensHol) 3a0auu

BaxHOCTH NMPaBHIIBHOCTH NMOCTAHOBKH H3MEPHUTENIBFHON (MCIBITATENIBHOM) 3a1auu.
[lonsaTe 0 nenM M3MEpUTENbHOM 3amadud. Bompocsl, pelaeMble NMpU aHaIM3e:
onpezneneHne (GU3MIECKHX BEIMYUH WIM IapaMeTpoB OOBEKTa, ITOUISIKAIIHX
HW3MEPEHHIO, WCIBITAHUIO W KOHTPOJIO; OIpeleieHne TpeOyeMod TOYHOCTH
pe3ynbTaTa M3MEpeHUs; OmpenelieHHe (OpMBI MPEICTABICHUS pe3yibTara
n3MepeHus. BimsHue TpeOoBaHmil: K OBICTPOTE MONYYEHUS H3MEPUTEIBHON
nH(popMarmy, ee JUCKPETHOCTH, YPOBHIO aBTOMATH3aLUN U TPYJOEMKOCTH H Ap.
OnTumuszanus BBIOOpa CPENCTB, METOAA M YCIOBHI H3MepeHHs (UCIIBITAHHSA,
KOHTPOJIA).

Buvibop modenu obvexma

TpeboBanus, mpeapsaBIIeMble K 00BEKTY (TIPOIECCy, SIBICHUIO):

- COOTBETCTBHE MOJIEIN peaJbHOMY OOBEKTY, CTAOWIBHOCTh H3MEPSIEMBIX
IapaMeTpoB MOZIENU B T€UECHHE BCETO BPEMEHH H3MEpPEeHUS,

- TpOBEpKa aAeKBaTHOCTU MOJEIH peabHOMY 00bekTy. [lorpemHocts Monxenu.
Omnpenenenne, ydeT HeCcTaOMIBHOCTH H3MEPSEMBIX IIapaMETPOB BO BPEMEHH;

- TpHUMepsl Ha3HAYEHHsI MOJIETIH U OTIPE/ICIICHHUS IO PEITHOCTEH.

Co3zdanue ycnosuii

Buenrane Biusionye BeIWIUHBI (KIMMATHIECKHE, IEKTPHUECKUE W MAarHUTHBIE,
BHEIIHHE HArpy3Kd, HOHMW3UPYIOIINE H3Iy4eHHs, Ta30BBIH cOCTaB arMochepsl u
Ip.) ¥ WX BIUSHUE HAa W3MEPEHHe, HUCIBITAHHE M KOHTPOJb. HoMuHambHEIE
3HAQUEHUs] BIUSIONIMX BEIWYMH W TIPefeNbl HOPMAIBHOW 007acT! 3HAYCHUH
BIMSIIONINX BEJMYHMH, paboune ycnoBus. MckmrodeHuwe, KOMIICHCAUS U ydeT
BIMSIONMX (HAaKTOPOB.

MeTozbl U CpeAcTBa AJst MOAJIEPIKaHUS U PErUCTPANK HOPMAJIBHBIX YCIOBHH MpH
HU3MEPEHHSIX, HCIBITAaHUX, KOHTPOJIE, TOBEPKH U KAITUOPOBKE.

ComocTaBieHne pe3yabTaTOB W3MEPEHHH, BHITOIHEHHBIX B PA00OUYHX yCIOBHSIX.

13-
14

18

Buibop memooa uzmepenuii
OCHOBHBIC MPUHLUNBI BbIOOpa MeToma. MeTOAbl MNpPSIMBIX M KOCBEHHBIX
n3MepeHni. IlorpenrHocTs MeToja ¥ CIOCOOBI €€ YMEHBIICHHSI.

[TprMeps! BBIOOpa N3MEPEHHs AJIsl KOHKPETHBIX CIy4aeB ONPEACICHUS Pa3IHIHbIX
apameTpoB.

Buibop cpedcme usmepenuil, UCnbImanull u KOHMPOIs Ka4yecmea npooyKyuul
OCHOBHBIE TIOJIOKEHHS 10 BBIOOPY CPEACTB U3MEPEHMH, UCIIBITAHUNH U KOHTPOJIS
(P 50-609-39- 01). Obs3arenpHbIe MOKa3aTeNH BHIOOpa (TOYHOCTH H3MEpPEHUS,
JOCTOBEPHOCTb, TPYAOEMKOCTb, CTOMMOCTh). JlOTOJHHUTENBHBIE IOKA3aTENN
BbIOOpa (00BEM, MOJHOTA, TEPUOAUYHOCTD, MTPOJAODKUTEILHOCT KOHTPOJIS U JIp. ).
@DakTOphl, YYUTHIBAIOIINECS MpPU BHEIOOPE CPEICTB HM3MEPEHHUH, WCIBITAaHHN H
KOHTpOIsI (BHA OOBEKTa W3MEpPEeHUs, BHIBI KOHTPOJIHPYEMBIX IIPH3HAKOB,

HOMMHAJIBHBIC Pa3MEPhI U JOITYCKH Ha KOHTPOJMPYEMBIC TapaMETpPhl, A0IIyCKacMast

15-16
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HOTPEIIHOCTh U3MEPEHUsI, KOHCTPYKTUBHBIE OCOOCHHOCTH M3ZIENHUs, 0OCOOCHHOCTH
U3MEpUTENbHOM  0a3pl, Macca  OOBEKTa  KOHTPOJI,  IIOBPEXIAEMOCTD,
nehopMUPYeMOCTh OOBEKTa NPH HM3MEPEHHHM M KOHTPOJIE, YCIOBHS pabouero
MECTa, TPaHCIOPTa0eIbHOCTh OOBEKTa M CPEICTBAa W3MEPEHHs, HCIBITAHUA U
KOHTPOJISI, MPOM3BOJMTENBHOCTh, HAIMYUE CPEICTBA KOHTPOJNISA (MCHBITaHHSA) HA
3aBOJIe, YCJIOBUS BBIAUM pE3yJIbTaTOB H3MEPEHHs, HCIBITAHUS W KOHTPOJ,
CTOMMOCTb CpPEJICTBAa KOHTPOJS (WMCIBITaHWS), KBaNH(HUKAUs KOHTpoJepa,
1e7Iec000pa3sHOCTh MPOEKTHPOBAHMS CIENHATBHBIX CPEACTB KOHTPOJIS
(ucnpITaHus ).

19 OCHOBHBIE MIOHATHS O MOTPEIIHOCTH H3MEPEHHS. 17-18 | 2 2 2 6 +
Bvibop uucna usmepenuii
3aBHCHUMOCTh TOYHOCTH PE3yJIbTaTa H3MEPEHUI 1 Ynclia U3MEpeHHd. Y MCHbIIIEHUE
BO3JICMCTBUI CIy4yalHbIX M CHCTEMAaTHUECKUX IOTPELIHOCTEH Ha pe3yibTar
n3MepeHuil. HenckiroueHHble ccTeMaTHUECKHE IIOIPEIIHOCTH.
[lorpemHocTs  OJHOKPATHOIO U3MEpPEHHMs MO INKajle Mopsiaka M IO
rpajydipOBaHHBIM IlIKajaM UHTEPBAJIOB U OTHOLICHUH.
[MorpemHOCTh MHOTOKpPAaTHOTO HM3MEpEHUs II0 InKaje mopsiaka (omubku 1 m 2
poZa) Mo IIKajgaM HHTEPBAIOB M OTHOIICHUH.
[IpuHimn n3mMepeHnst HECKOJIbKUMHU cepusaMu u3mepeHuid. I[lposepka ogHOpoaHOCTH
Ccepui.
[Ipumenenne OBM ansg ontumm3anyu BBIOOpa YMCIIa H3MEPEHHM.
MemoOuxu ebinonnenus usMeperuil, UCHBIMAKUIL U KOHMPOJiA Kauecmed
npOOYKYUU.
[ToHSATHS O «METOAMKE BBITIONHEHHS H3MEpPEeHU», ee CyTh B obecrnedeHuH
ennHcTBa M3MepeHui. [lopsnok  pa3paboTku  «MeTomukm». HopmaTuBHO-
TEXHUYECKHE ITOKYMEHTHI 10 METOIHWKaM BBINONHeHHs u3Mepenuit (MBU), ux
CTPYKTYypa.
Copepxaane MBU o 'OCT 8.010-2013.
Tloozomosxa onepamopa u onpobosanue cpedcms usmepeHnuii
TpeboBanus, npeabsBIsiEMble K ONEpPaTopy HpPH MOJATOTOBKE K H3MEPEHUSIM H
IIPU UX BBINOJIIHEHUN. [IOHATHE O MOrPEIIHOCTH OKPYIJICHUS NIPH CHATHH OTYETOB U
MOTPEIIHOCTH HaBeCHUS.
PaGoTsI, BHITIONIHSIEMBIE OTIEPaTOPOM IIPH ATPOOHPOBAHUH CPEJICTB H3MEPEHHIH.
Dopma ammecmayuu 3
Bcero yacoB nmo JucnMILINHE B TPeTheM ceMecTpe 18 18 18 54 O 3
pedepar

YeTBepThlii ceMecTp
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21

IIpumeHeHne cpeAcTB H3MepeHMii, HCHBITAHUNA W KOHTPOJSI KavecTBa
NPOAYKIMH B MAIITMHOCTPOCHHH

Hzmepenus u konmpons ceomempuyeckux genuyun CpeicTBa H3MEpeHH H
KOHTpOJISI JIMHEHHBIX Pa3MEPOB.

Wzmepenne OOJIBILINX ImH U adaMeTrpoB. OcoOeHHOCTH U3MEPEHUs
OOJIBIINX Pa3MepOB.

N3mepenue yrioB 1 KOHYCOB.

W3mepeHne 1 KOHTPOIIb HAPYKHBIX M BHYTPEHHUX PE3BO.

W3mepeHne M KOHTpONIb 3yO4UaThIX KoOJEC H Iepenad.

V3mepeHne W KOHTPOJb OTKJIOHEHWH (OPMBI ¥ PACIIOIOKEHHUS TIOBEPXHOCTEHL.
W3mepeHns 1 KOHTPOJIb BOJHUCTOCTH U HIEPOXOBATOCTH TIOBEPXHOCTEN.
KoHTponb NOAIMUIHUKOB KAYEeHHUSL.

KoHTpoib 1 u3mMepeHus neranel ciaoxHOi popMbl. MexaHHu3aus 1
aBTOMATH3aIN U3MEPEHUH M KOHTPOJIA T€OMETPHUUECKUX BEIUYUH.

1-2

22

Hzmepenus u xoumpons mexanuueckux genruyur CpecTBa N3MEPEHUH 1 KOHTPOJIS
KHHEMaTHYECKUX BETHINH

CpencTBa U3MEpEeHUl U KOHTPOJIL AMHAMUYECKUX BEIMYUH.

CpencTBa U3MEpeHUI M KOHTPOJII MEXaHUYECKUX CBOMCTB BEILECTB U
MaTepHasoB.

H3zmepenus u konmpons mennogoix éenudur MeTosl U CpelcTBa HM3MEPEHUH

U KOHTPOJSA TEMIIEPATyphl, TEMIIEPATyPHOrO IPaAUeHTa, TEPMOJUHAMUIECKOTO
MOTEHIMAlIa TEMJIOBOTO MOTOKA, KO3 QHUIHeHTa Teronepeadm.

MeTonbl B cpencTBa H3MEPEeHHH U KOHTPOJIA TEIUTO()U3NIECKUX CBOWCTB BEIIECTB
1 MaTepHanoB. MeTOAbl M CPEACTBA H3MEPEHUH M KOHTPOIIS (DU3UKO-XHMHIESCKHX
XapaKTepPUCTUK TOIUIUB, Macel, CMa3oK, CMa304HO-OXJIAXKIAIOLIUX KUIKOCTEH,
[1apaMeTPOB BIKHOCTH (BUCKO3UMETD).

H3zmepenus u KOHMPOL INEKMPULECKUX U MASHUMHBIX 6ETUHUH

I'pynnsl u3MepeHUl U u3MepseMble BEIMUYMHBL JJICKTPUYECKHE U MarHUTHbIE
T0JIs1, JJIEKTPUYECKIE U MarHUTHBIE CBOICTBA BEIIECTB U MaTEPUAJIOB.

VYcnoBus u o0OnacTé NPUMEHEHHS HW3MEPEHHI SIeKTPHIECKMX M MAarHUTHBIX
BEJIYHH.

[puntmIE BEIOOpa CPEICTB U3MEPEHHH, METOIUKH

BBINOJTHEHUS] U3MEPEHU.

2.3

H3zmepenus onmuueckux genudun

I'pynmsl n3mepeHuit 1 n3MepsieMble BEIHINHBL (U3MYECcKasl ONTHKA, ONTHIECKHE
CBOICTBA BEIIIECTB, MATEPHANIOB U CPEJl.

OG6JacTn NPUMEHEHUs U3MEPEHUI ONTHYECKUX BeMYUH. CTPYKTYpHBIE — CXEMBI
u NPUHIONIEL  JEHCTBHSA  CPEICTB  W3MEPEHHs, BCTPEUAIONIUXCS B
MaIINHOCTPOEHHH.

H3zmepenus akycmuueckux eenuyun

Ipynmsl  m3MepeHHMit ¥ u3MepsieMble BEJUYMHBL  (HU3UUIecKas aKyCTHKa,
aKyCTHYeCKHE CBOWCTBA BEIECTB, MaTepuanoB u cpen. OOnacTu mNpHMeHEHHs
H3MepeHl/If/’I AKYCTUYCCKUX BEJIUYMH B MAILIMHOCTPOCHUH. Cprl(Typrle CXEMBI,
HPHHLUIBI ICHCTBUS CPECTB U3MEPEHHUS. M3mepenus uOHUUPYIOWUX UTYYeHUll U
paduoakmusnocmu  O0IaCTh NPUMEHEHHUs] CPEICTB H3MEPEHHH M KOHTPOJIA
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MOHU3UPYIOIINX +HU3Ty4eHUIl 1 PaANOaKTUBHOCTH B MAlIMHOCTPOCHUHU (KOHTPOJIb
TOJIIIMHBI TPOKATHIBAEMOM CTaJbHOH JICHTHI, M3MEPEHUE TOJIIMHBI HMOKPBITHH,
U3MEPEHHS B arpPECCUBHBIX CPE/ICTBAX).

CpenctBa U3MEpEHHil: CTPYKTYPHbBIE CXEMBbI, METPOJIOTHYECKUE XapaKTePUCTHKH,
TEeXHUYECKHE TpeOOoBaHUS U TpeOOBaHNUS K OE30MIaCHOCTH.

24 Bb100opouHbIii NpHEMOYHBII U TEKYIIHI KOHTPOJIb 7-8
Dopmuposanue 6b160pKU
O6nacTe Ha3HaYEHUsI BHIOOPOYHOTO MPHEMOYHOTO KOHTPOJIS, €ro MPEeuMyIIecTBa
u Hejocratku. [loHATHE O  «TCHEpPaJIbHOW  COBOKYIIHOCTH», «BBIOODKE»,
«peTIpe3eHTaTUBHOM BBIOOpKE», «BBHIOOPKE C BO3BPATOM», «BBIOOpKE Oe3
Bo3Bparay. TpeOoBaHHs, NPEIBSABIIEMbIE K PENPE3CHTATHBHOW BBIOOPKE:
CITy4aifHOCTh, 00BEMHOCTb.

Metoabl OCTIKEHUs CiTydaiiHoW BbIOOpkH. IIpomecc or6opa o0OpasmoB uis
KOHTPOJISL: TabJMIa CIIyJaifHBIX YUCel, e¢ IPUMEHEHHE JUISl IPAKTHKA KOHTPOJIS.
OmnpenencHie BEPOSTHOCTH TOSBICHUS OpaKkOBaHHBIX H3/AEIHHA B BEIOOpPKE C
BO3BPATOM M BBIOOpKE O€3 BO3BpaTa.

Cxema xommpons u obvem ebibopku IIpUHIMIHANBHAs CXeMa BBIOOPOYHOTO
KOHTpOJIs.. MHOrOKpaTHOe W3MepeHHe II0 IIKaje OTHoIueHWH. OmpeneneHue
obbeMa BBIOOpKH. MHOTOKpaTHOE M3MEpEHHE IO IIKajie mopsaka. IIpunsaTue
PEIICHUS 110 Pe3yabTaTaM H3MEPEHHUS.

Ilnan konmpons

[oHsATHE 00 «yCIOBHOH BEPOATHOCTH OMHMOKK 1 pomay, «yCIOBHOH BEpOATHOCTH
OIUOKN 2 pojay,

«YCJIOBHOW BEPOSITHOCTH NPABUIILHOW MPUEMKH ITapTHN, KYCIOBHOM BEPOSTHOCTH
MPaBUJIBHON OpPaKOBKH MapTHN», «IPHEMOYHOM ypoBHe aedektHocTH — AQLy,
«OpaKOBOYHOM ypoBHE edekTHocTH — LQ».

OrnepaTHBHas XapaKTEPUCTHKA I1aHa KOHTpours. [IpuMeps! cocTaBieHus IiaHa
KOHTPOJISL.

3anganue ypoHeir AQL u LQ. Buusl KOHTpONs: yCHIICHHBIH, HOPMAaIbHbIH,
ocJ1a0JIeHHbIN.

2.5 | Ilpocmeie konmponviivie Kapmol 9-10
OO6yiacTh TPUMEHEHUSI MPOCTBIX KOHTPONBHBIX KapT. IIOHATHE O «rpaHHIe
PEryJIMPOBaHUA», «CPEIHUX UTMHAX BEIOOPOKY.

Bumpl KOHTPONBHBIX KapT: 4YWcia OpakOBaHHBIX H3JENUA B BBIOOPKE, TOJH
OpakoBaHHBIX U3/ENHI B BEIOOPKE, CPEAHUX apUPMETHICCKUX 3HAYCHUH.
Ilpumepsl  ompeneieHust 00beMa BBIOOPKH U
I'paHULBI PEryJIMPOBaHUSA C IIOMOIBIO KOHTPOJIBHBIX KapT.
2.6 | Kapmol kymyaamuenuix cymm 11-12

[TpenmymecTBa KapT KyMYyJISITUBHBIX CyMM. VcXoaHbIe AaHHBIE IS IOCTPOCHUS U
pacdera KapT. KapTsl KyMyJISTHBHBIX CyMM JUIl KOHTPOJHMPYEMBIX MapaMeTpoB:
cpefHero apu(METHIECKOT0 3HAUCHMS  IapaMeTpa, OTKIOHSHWS, pa3Maxa, u T.IL
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2.7

IIpoexTHpOBaHUEe H pacyeT CpeACTB H3MepPeHHil U KOHTPOJISI, TPUMEHsIeMbIX
B MAaIIMHOCTPoeHMH OCHO8Hble NPUHYUNBL NOCMPOEHUA U pacyema cpeocme
usMepeHull U KOHMpOJisL

OCHOBHBIC TPHHLUINBI NOCTPOCHMS: NPHHLUMII HMHBEpCHH, npuHuun Teitnopa,
npuHImn AO0Oe, NPUHIMI COBMEIIEHHS (QYHKIMHA KOHTPOIL € (QYHKUUAMH
YIPaBJICHUS TEXHOJIOTNYECKMMH TIPOLIECCAMH.

PacyeTbl, BBINOJHSAEMBbIE INPH HPOESKTUPOBAHHHU CPEICTB M3MEPEHUIT U KOHTPOJIA.
OCHOBHBIE 3aJa4u, pellacMble IIPU pacyeTax M BHIOOPE CPENCTB M3MEPEHUH M
KOHTPOJISL.

13-14

2.8

Pacyem KOHMPONLHBIX UHCIMPYMEHMOB
Pacuer ucnoMHUTENBHBIX pa3MepoB KanuOpoB. OCOOEHHOCTH pacyeTa KaluOpoB,
paboTaloMmKUX B aBTOMaTHIECKOM PEXUME.

15-16

29

Pacuem noxaszameneii mounocmu nanaoku KII u eco ammecmayuu

ITonsaTre o nokasatesnsax TouHocty Hananku KII u ero arrecranuu.

IlonsiTne w ompeneneHne CTAOWIBHOCTH IOKa3aHWH, CTAOWIJIBHOCTH ITOJIS
paccesiHus (pa3Maxa) BBIOOPKH, CTaOMIBHOCTH BBIOOPOYHOU CpPEIHEH CITydailHbIX
MIOTPENIHOCTEH, BEIOOPOYHOT'O CPETHEro KBAAPaTHIHOTO OTKIOHEHHSI.

[lokazaremu  arrecraumu KII w wux onpexmenenue. Cratuctuieckue
XapaKTEePUCTHKH 0a30BOH BEIOOPKU M UX pacyerT.

Ipumenenue IBM 6 pacuemax cpedcme usmepenutl, UCHbIMAHUL U KOHMPOJIA.

17-18

(Dopma ammecmauuu

Bcero uyacoB mo aMCOMILIAHE B YETBEPTOM CEMECTPE

18

18

18

72

Onun
pedepar

Bcero 4acoB mo AUCUHHMILIMHE B TPETbEM M Y€TBEPTOM ceMecTpax

18

18

54

Bcero

36

36

18

126

JiBa

pedeparta
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