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1. HEJIA OCBOEHUSI TUCIUTLIMHBI
L[eJ'IHMI/I OCBOCHI/IH;I[I/ICHI/IHJH/IHBI <<MeTpOJIOl"I/IH>> ABISKOTCS:

bopmupoBanue 3HaRMIA, yMennit u HaBBIKOB, HEOOXOMUMEIX IS ycnemHorjp ()BJIaI;];GHI/I}I npo-
(hecCHOHANBHEIME KOMMETeHIHSIMY B 00JIaCTH TeOpeTHIecKoro n SKCIICPUMEHTATEHOTO HcCeoBa-
HWA, MaTEMaTHYECKOro ¥ KOMIBIOTEPHOIO MOZIC/INPOBAHNS, TIPOEKTHPOBAHHS, TEXHOJOTUH MPOU3-
BONCTBA ¥ SKCILTyaTallid MaTePHalIoB, TpHGOPOB H YCTPOMCTB HAHO- W MHKPOCHCTEMHON TeXHHUKH
PasIMYHOTrO QYHKIMOHANIBHOTO HA3HAYCHUS, paspaOOTKY U MPHMEHEHHS IPOLEccos HAHOTEXHONIOT UM
M MCTONOB HAHOAMATHOCTHKH M 0GECTIEUHBAIOIIMX CIOCOGHOCTE BBLIYCKHUKE K CAMOCTOATEbHOM
IPOhECCHOHANBHOM NeATENEHOCTH B COBPEMEHHBIX YCIIOBHSX,

| ]
‘ !
2. MECTO JUCHUILINHLI B CTPYKTYPE OIIOII BO | ‘
«MeTtpomorus» otHOCHTCS K AUCHATTHHAM 6azoBoii yactn OITOI]. | ?
At yenemmoro wsyuenus mucrumimmn «Metponorust»y HeoGXommuMO OCquHHe JACTIMILIAE
«®usukay, «Maremarukay. | |
Hucoummiaa «Metposorusy CTYXKUT OCHOBOH IIONYYEHHMS KOJMYECTBEHHOM MHpOpPMAIHH 0
CBOMCTBaX 0OBEKTOB M IIPOLIECCOB, (opmupyer ymenue nonszoparecs HO}JMB.TI/IBH[O-:*TCXHI/IHZGICKOI\/’I 1o~
Kymentammedt. Kypc «Mertponorus» naer 6aszopgie TIPEICTaBICHHMS, HeoﬁxonHMBhe JISL A3yHCHAS
Aucnuniny «Mertonsr aHanusa u KoHTpoOIS HAHOCTPYKTYPUPOBAHHBIX MATEPHANOB I cHCTeM”, «Du-
SHYECKUE OCHOBBI MUKPO- H HAHOCHCTEMHOM TEXHUKHY ATGL BRITONHEHHSA BBITYCKHOM KBanmM(uKaIm-
OHHOH PaGOThbI M IPOGECCHOHATBHOM MeATeIIBHOCTH. | 1
| |
3. KOMIIETEHIIUN OBYYAIOINEI'OCSI, ©OPMUPYEMBIE B PE3VJbTATE
OCBOEHUS TUCHUILINHBI MOAYJIA) | :
B pesynsrare ocBoenus aucrmmimmn «Metponorus, crannapruzanus, cepTUdUKALIL I/f TeXHUYe-
CKHC U3MEpPeHHs 00y arOIMICS MOIDKeH ACMOHCTPUPOBATE CJIEAYIOIIHE PE3YIBTATHI 06pa3013a1gnm:
1) 3ware: ocHoBHEIE IpUeMBl 00paboTku U mpencrasmeHus 3Kcne:pnMeHﬁaﬂLHBDit JAHHBIX
(OITK-5). | |
2) VMeTh: HCIIOTB30BATE OCHOBHBIE HPpUEMEL 00paboTKH U NpecTaBIeH s OKCHEPAMERTATBHBIX
Aansbrx (OI1K-5).
3) Branerts: HaBBIKAME HCTIONB30BAHHS 0a3oBoro KOHTPOJILHO-M3MEPUTENBHOTO 060py10BaHHS]
AT METPOJIOTHYECKOTO O0€CIIeUeH s HCCIE0BAHMI 1 IPOMBIIIICHHOTO POM3BOICTBA MATEPHATIOR U
KOMITOHCHTOB HAHO- ¥ MUKPOCHCTEMHOMN TeXHUKH (T1K-9).

4. CTPYKTYPA UM COAEP)XAHUE JIACHUILINHBI (MOZ[S:’JI}I)
4.1. CTpyKkTYypa IMCUMIUIHHBI :
O6mas TpynoeMKOCTh MHCIHIIHEDL «Merposorus» coctasiser 3 3aueTHBIX efmHMIEL 108 ya-
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CHHIA

5. BeposTHocTHBlE 2 4 6 233
METOIbI OLIEHKH 9-10
ClyuaiiHelx  norpew-
HocTei

6. D6paGotka pesyisra- 11-12 2 4 6 2/33 Pettnunz-xonmpons
TOB H3MeEpeHHI N2
7. Cpencrea usmepennii 13-14 2 8 10 2/20

8. Dbecmeuenne  enun- 1516 | 2 4 4 2/33
CTBA H3MEpPEeHHUIi

9. locymapersenbiii 2 4 4 2/33 R
METPONOrHUeCKi 17-18 Peimune-ronmpons

. : Ne3
KOHTPOJIE H HAZBOD
Beero 18 36 54 18/33 3 peiiThir-konrpons,
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4.2. Cogepsxanme AMCUMILIHHBI

Tema 1. OcuoBuble nousTH U onpeneNeHHs MeTPONOTHE

IIpenmer, sapaum, ucropus PasBUTHS METpoioTuu. TeopeTnueckue OCHOBE METPOJIOrHH; Oc-
HOBHBIC TIOHATHSI, CBA3AHHBIE C 0GBEKTAME H3MEpEHHUS: CBOMCTBO, BEJIHYNHE, KONHICCTBEHHBIE U Ka-
IECTBCHHBIC MPOSBICHHUA CBOHCTB 0OBEKTOR MatepuanbHoro mupa. Illkaner u3smepenus (Hanmenoa-
HHUH, TIOPSIKA, HHTEPBAIIOB, OTHOWIEHUH, a0COMIOTHEIE).

[Tonsrrwe cucremsr enunun. OcHoBHBE 1 MPOU3BOTHbIC €MHUIBI CUCTeMbI. (CHOBHBIE IUHH-
161 MexmynapoiHoit cucTeMsr eqmmu (usugeckux Bemuunn SI.

Tema 2. Msmepenus | i

Housrue usmepenus. Ipusnaku u3MepeHni. OCHOBHBIE OCTYTATHI MeTposoryu. Vctinnoe u
JEHCTBUTENBHOE 3HAUCHHE BEJHYMHEL Knaccnduranus nsmepenmit (omHOKpaTHEIE M MHOTOKpaTHEIE,
KOHTaKTHbIE U OCCKOHTAKTHHIE, PABHOTOYHEIC W HEPAaBHOTOYHEIE, a0CONIOTHEIE H dTHoch}eJILHHe,
CTaTHYCCKUE W TUHAMHYECKYUE, METPOIOTHYECKHE K TEXHUIECKHE, NPSIMbIE, KOCBEHHBIE, COBMECTHRIE
1 COBOKyMHEIC). M3meperne u konTpoms. Venosus H3MEPEHUH. 5 o

Tema 3. Meroanbt usmepennii | LE 1
XapaKkTepHCTUKA U3MEPEHHS KaK nponecca. I[Ipunuun usmeperwuit, meron H3MENeHHIH, MeToTu-

Ka U3MEPEHHUH, KaYeCTBO U3MEPEHH. : L

MeTonsr usmepenuit (HemoCpeICTBEHHOH OEHKH U CPaBHCHHUS ¢ MEPOA: IPOTHBOMIOCTABIICHUS,
mabepennmansbii, 3amermenys, HYJICBOH, NOTIONHERHS). XapaKTepHCTHKE Kauectsa M3MepeHuit
(TOUHOCTH, CXOAMMOCTS, BOCITPOU3BOAHMMOCTb, MPABH/IBLHOCTS). | 1K

Tema 4. Ilorpemuoctn H3MepeHunit

[Tonsrue norpermaocTy usmepenus. [Ipuunner norpemmocrei, Knaccuduxanus norpenmocrei.
OcHoBHasi, 1omONHUTETBHEBE 1 CYMMapHast MOrPEeNIHOCTH CPECTBA H3MEPEeHMIA. AbcomoTtHsle, 0THO-
CHTCIIBHBIC M IIPUBE/ICHHBIS; MYJIbTHILIAKATHBHbIC 1 AUIHTHBHBIC,; TMHAMHYECKHE H CTATUYECKHE; CH-
CTCMAaTHYECKUE, CIIyYaiHbIE H IPYObIE IOTPEHIHOCTH,

Cucremarnueckue norpemsoctd. CBOMCTBA cHCTeMATHYECKIX norpeurHocTed. Crioco6b! BEISIB-
JICHUS ¥ MCKIOYCHHS. BbIsBIieane u uckmouenue IPYOBIX HOTPENIHOCTEH. ‘ |

1 i
v o ! | i
Tema 5. BepOﬂTHOCTHBIe METObI OIIEHKH CIYYaHHEIX IOI'PEeIHOCTEH ‘ 1 :

OcCHOBHEBIE 3aKOHBI pacHpenenenns CIly9alHBIX BETMYMH. 3aKOH HOPMATLHOTO pbcnpe,n@neﬁm
(3axon I'aycca). CratHcTuueckie TapaMETPhl pacCesHUsI CyYaliHbIX MOrpemHocTelH (olpezm:ee\ apug-
METHHCCKOC, THAA30H PACCETHHS, JUCTICPCHS, CPeIHEe KBANPATUYECKOE OTKIOHEHHE, CPEIHES KBAI-
PaTHHECKoe OTKJIOHEHHE CPE/IHero apHdMeTHIECKOro). | L

Tema 6. O6paGoTka pesyabraron H3MEepeHuii | 15

3akoHOMepHOCTH (bOpMEpPOBaHHS PesylbTaTa usMepeHui. Meroauku o6paboTky pe3ynje.Ta1rpB
OINHOKPATHBIX X MHOIOKPATHBIX H3MEPEHHIA. i .

Tema 7. Cpencrsa usmepenni ‘

Kinaccutpukanus cpencrs U3MEPEHUH 10 QYHKUHOHATBHOMY HA3HAYCHHUIO (MEpBbI, H3MEPUTETh-
HBIE IIpeoOpasoBaTen, cpencTra CPABHEHUS, U3MEPHUTENbHBIE NPHOOPbI, HU3MEPUTENbHbIE YCTaHOBKH,
M3MCPUTENbHEIEC CHCTEMBL). HIMKaTOPbI.

Mertponormueckue xapaxreprcTuku CPeACTB usmepenus. Knace tounoctn. Ipunmgumsr BLIOOpa
CPEICTB H3MEPEHUS. ‘




YCTPOHCTBO M IIPHHIMNBL PAGOTHL A3MEPUTETEHBIX MPHOOPOB.
Mertponorudeckas HaeKHOCTE CPENCTB H3IMEPEHHIA.
Tema 8. OGecneuenne equncTBa H3Mepenuii |
OcHorreie monoxenns ®exepansHoro 3akona «O6 obecredeHun CIMHCTBA M3MEPEHMIty.
CTpyKTypa rocynapCTBEHHOMH ciIyX6b1 00eCIeUeH S AHHCTRA H3MepeHuit, ;
losepka n xanubpoBka cpencts usmepenuit. [ocyqapcTBeHHBIE 1 pabouue YTANOHBI e IUHAIL
BeTHUMH. ['ocynapcTeennas mosepouHas cxema. Brasl moeepky. CBAIETENHCTBO O anepKe P:J moBe-
PHTENBHOE KIIeHMO. MeKIIoBepouHbIi HHTEPBAIL. b
Tema 9. I'ocynapcTsenHbIi MeTPOIOTHYeCKHH KOHTPOIb 1 Hajzop (TMKuH) L
Cdepsr pacnpocrpanenus I'MKuH. Bums: KOHTpoJIA M Hajzopa. [lpaBa u obsa3anHOCTH TOCY-
AapCTBEHHBIX MHCHEKTOPOB. [Iopsamok MpoBeqeHNs HCMBITAHHM M yTBEPKICHHUS TnnaicpencﬁB n3Me-
peHuii. ‘

4.3. IlpakTu4eckue 3anaTUS ; 1
IIpakTHiecKre 3aHATHS SABIMIOTCS [PYIIIOBOH ayIUTOPHOM paboToii B MasbIX rpynmax. [lensto
MPaKTHYECKHX 3aHATUN ABIISETCH: | ‘
- 3aKPEIVICHUE TCOPETHYECKOTO MaTepraa, NOMyYeHHOTO Ha JIEKIUIX, [yTeM pemeHud npax-
TUYCCKHX 3aJaHUH 0 H3Y9aeEMOM TeMe; 3 | |
- IPHOOPETEHNE HABBIKOB MCIIONB30BAHIS OCHOBHBIX TIPHEMOB 0GpaGOTKY 1 HpeZdCTaBJIeHHﬂ IKC-
NepUMEeHTATbHEIX JaHHBIX (OI1K-5). o
- IprOOpETEHNE HABBIKOB HCIIONB30BaHMS Ga30BOro KOHTPOIBHO-U3MEPHUTEILHOTO 000Dy I0BAHHS
AT METPOJIOTHYECKOro 00eCeue s HCCNeI0BAHMU U TIPOMBIILICHHOTO TIPOM3BOICTBA MAaTEPHAIOB U
KOMITOBEHTOB HaHO- M MUKpocucTeMHO# Texauku (ITK-9). | ‘
epern npoBeneHneM IPaKTHISCKIX 3aHATHIN CTYNEHTHI HOJDKHBI OCBOHTE Tpe6ye1vﬁbn”4 Teoi)eque--
CKHI MaTepuai.

ITepeuyens TeM HpaKTUYECKHX 3aHATHI
Tema 1. Cucrems! enunul PU3MUECKAX BEJHYHMH — 2, Yaca.
Tema 2. PasmMepHOCTH MPOM3BOAHBIX (BPHU3NUECKHUX BENMIHH — 2 4aca.
Tema 3. Buznst usmepennif — 2 gaca.
Tema 4. Metoabr usMmepesnii — 2 vaca.
Tema 5. Ilpruuns! morpemnocreii — 2 yaca. ‘
Tema 6. MeTonB! BBISBICHNS X HCKITFOYEHHUS CHCTEMATHIECKIX rpy6bIx norpemmocreli — 2 yaca.
Tema 7. BeposATHOCTHEIE METOIBI OLIEHKH CIly9alHEIX HOTPELIHOCTEH — 4 Taca. |
Tema 8. O6paboTka pe3ynbTaToB H3MEpEHHiT — 4 yaca,
Tema 9. Beibop MeTO0B 1 cpeacTs H3MepeHuii — 6 4aco.
Tema 10. YcTpoiCTBO B IPHHIUITEL paGOTH H3MEPHTEIBHBIX 1pubopoB — 2 Jaca., | .
Tema 11. MeTponorudaeckas HafeKHOCTD CPEJICTB H3MEPSHUI 1 MEXIOBEPOYHBIY HHTEPBAT — 2 Yaca.
Tema 12. OcroBHbIe oN0X)eRms D3 «O6 obeceueHny eMIHCTRA H3Mepenuit» — 2 Jaca. ‘
Tema 13. KonTponk kauecTBa pesy ibTaToB H3Mepenuii — 4 gaca.

5. OBPA3OBATEJ/IBHBIE TEXHOJIOTI' UU I

JlexunoHHEBIEe 3aHATHUS POBOAATCA C IPUMCHEHHEM AKTHBHEIX 1 I/II—ITepaKTI/IBHbe% dopM mpose-
ACHUSA 3aHATHH (KOMIIBIOTEPHI, IPOEKTOPBI, MHTCPAKTHBHEIE J1OCKH).

Hpn npoBeneHuy IpakTHYeCKUX 3aHATHI ucronp3yercs MeTon «Pabora B MambIx rpymmaxy. Co-
30aCTCs UTPOBAs CUTYALIMs, T.C. SIEMEHT IEeNOBOH UIphl, KOTA OMH U3 00YYAIOIMXCS BBITONHSIET
POJIb PYKOBOJUTENS, a APYrUe WICHB OpUragsl HAXOSTCS B PONM MOJ{UAHEHHBIX. 9t0 1no3BoseT
NPHOJIM3UTECA K PEANbHBIM TPOU3BO/ICTBEHHBIM OTHOLICHHSM, PACKpPBITh OPraHA3aTOPCKHE chocé6-
HOCTH y4allUXCs M 1yBCTBO OTBETCTBEHHOCTH K&XI0TO 4WieHa GPHrafbl 3a IOPydeHHOE JEeN0. Oq)ﬂ-
3aHHOCTH JICHOB MAJIBIX IPYIIT MOIYT HEPepacIpeeNsThes, B 3aBHCHMOCTH OT PE3yJHTATOB Npebi-
Ayutel paboThl, 4T NAET BO3MOXKHOCTH aKTHBH3UPOBATE PAGOTY GpUTabl, B 3aBHCHMOCTH OT YMEHUI
U HaBBIKOB Ka)KAOI0O WIeHa MAJIOI0 KOJIIEKTHBA. | |




6. ONEHOYHBIE CPEJICTBA JUIS TEKYIIETO KOHTPOJISI YCIIEBAEM bCTPIJ, Hl’b-
MEXKYTOUYHOMN ATTECTAITNY ITO UTOI'AM OCBOEHUSI ANCIUILIMHBI 1 }"IE‘B-

HO-METOAUYECKOE OBECHNEYEHUE CAMOCTOSATEJIbHOMI PABOTH

J1 TeKyIero KOHTpOIIA yCIeBaeMOCTH IPAMEHSIETCSA PEHTHHT-KOHTPOIB, TPOBOAUMEIN H

CTYAEHTOB

6.1. PefiTHHI-KOHTPOIH

6-i, 11-12-it u 17-18-11 Hemensax B BUJIE TECTOBBIX NUCHMEHHBIX KOHTPOJIBHBIX 38,1aHuMH,

S B e

D 00 = G W 2 =

— ok
N = O

SO R

. CratucTuyeckue napaMeTphl paccessHus CIyYalHbIX TIOTPEITHOCTEH. !

Bomnpocs! k 1-My peHTHHr-KOHTPOITIO:
Knaccuduxamms Bemmans.
DOU3NYECKHE BETHIHHEL.
CucreMbl GU3HYSCKHUX BETMYHH.
(OCHOBHEIE BeTUYHAHEI CHCTEMEI S.
ITpon3BoaHbIC BETUYHNHEI.
W3MepuTenpHbie KA
H3mepenue.
OcHOBHBIE TIOCTYNATHl METPOJIOTHH.
HMcetuHHOE 1 JIeficTBUTENBHOE 3HAYECHUS BETAYHHEL,

. Bunbl mamepenwii.

. MeTton usmepeHuit.

. Meroauka n3aMepeHuii.

. Ilpunuun usmepenuit.

. Knaccuduxarus MmeTo10B #3MepeHHH.

. UsMepuTenbHbIe IKATbL

. Iamepenne u KOHTPOJTb.

. XapaKTepUCTUKU KauecTBa N3MEPEHUIA.
. YCIOBMS U3MEpPEHUH.

Bompocel Ko 2-My peATHHT-KOHTPOIIO:
Knaccudpuxanus norpemsocTeil u3Mepenus.
ITpuunHb! DOrpenTHOCTEH.
CucremaTnyecKkue U ciIydaiiHple HOTPEITHOCTH.
(CBolicTBa cUCTEMATHIECKUX TOTPEIITHOCTEH.
(Crnoco65! BBIABICHUS W HCKIIIOYEHHUS CHCTEMATHIECKUX IOIPEIHOCTEH.
I'pyOrie norpeurHocTH. ‘
CriocoOBb! BBISBIIEHHSI U UCKITIOUEHHSI TPYOBIX MOTPEITHOCTEH. 1
CBoiicTBa CIy4aifHBIX TOTPELTHOCTEHH. 1
3aKOHBI PACIPENEICHUS CIyYalHBIX BETTHH.

. OOpaboTKa pe3yibTaToB MPSMBIX PABHOTOYHBIX MHOI'OKPATHBIX H3MEPEHIUI,
. OnHoOKpatHbIe H3MepeHus. Metoauka 06paboTKH OTHOKPATHEIX H3MEPEHUIA.

Bonpocs! k 3-My peHTHHT-KOHTPOITIO:
Knaccudukamnus cpeAcTB H3MepeHus no ¢yHKIHOHATEHOMY Ha3HAYESHHUIO.
Mertposoruyeckue xapaxkrepuctuky CH.
Knacc Tounoctn (CH.
Br16op cpencTB usMepeHuii. ‘
VYcTpolicTBO U IPUHIUT AEHCTBHS H3MEPHTEIBHBIX IPUOOPOB IPSIMOYO JIEHCTBHS.



6. YCTpOHCTBO ¥ MPHHIHI eHCTBUS U3MEPUTEIBHBIX TPUOOPOB CPaBHEHMS]. |
7. ludpopbie M aHATOTOBBIE H3MEPUTEILHELE IpUOOPEL i |
8. VYcrpolicTBO M MpHMHNMIIBI AelCTBHS H3MEPUTENBHBIX MEXaHU3MOB AHAIIOTOBEIX  H3MEpH-
TEJIBHBIX HPHGOPOB. | |
9. OcHOBHEIE TIOJIOXKEHUS ®enepanbrOro 3axona «06 obecneyecHIR €IMHCTBA I/I3mep¢:HHE[>>.
10. CtpykTypa rocynapctennoi ci1yx651 06ecnedcHms €IMHCTBA H3MEPEHUH.| ‘
11. T'ocymapcTBeHBbI METPOTOrHYeCK il KOHTPOJIE B HaJI30p. |
12. VicnbITalue 1 yTBepxkeHAe THIIA CPEACTB U3MEPEHUIA.
13. T'ocynapcTBenHple 1 paGodme STATOHEL |
14. T'ocymapcTBenHas moBepoyHas cxema. |
15. Bunpr nosepku cpencts usmepenuii. !
16. IToBepHuTeNBHOE KNEHMO B CBHAETENBCTRO O IIOBEPKE. |
17. MexXIoBepouHEIil HHTEpBAIL. | |
18. IloxasaTtenn HajeKHOCTH CpeCTB HU3MEpPCHHMH, i
HprumMeps! TeCTOB K pEHTHHI-KORTPOIIO: !

3aganue 1: JIuneiinble pasmeps xetanu U3MEPAIOTCS ABAXKIBI OJHUM CPENCTBOM I/}[SMepeHI/ISlj B 3HM1#<:e Bpems
To/a: MepBLIH pa3s B IOMEIUEHHH, BTOPOH pa3 - Ha OTKPBITOM Bo3/yxe. M3mMepenus apirstroTes. ‘
Bapuanrtnl 0TBeTOB: ‘
1. PaBHOTOYHBIMH, OTHOCHTEIBHBIMHL. ; |
2. HepaBHOTOYHBIMH, OTHOCHTEIBHBIMU
3. HepaBHOTOUHBIMH, a6GCOTFOTHBIMHY. ‘ ;
3ananne 2: Kaxas exuHuma Qusudueckoil BeTHYHHbL B MeKAyHaponHoH cucteme CU He SRIAEICS OCHOBHOM?
BapunauTel oTBeTOB: | |
1. Bpewma, c.
2. Tepmoaunamudeckas Temnepatypa, K.
3. Ilnockwuit yron, pan.
3ananue 3. EqnHcTBo H3MepeHuii — 570. ..
BapuauTbl oTBeTOB:
1. CocTosume cpencTs m3MepeHus, KOraa oHu MIPOTPaAyHPOBAHE] B YKAa3aHHBIX €IMHULIAX h 170 Me’rponbm-
HECKHME CBOMCTBA COOTBETCTBYIOT TPEGOBAHUAM HOPMATHEHO-TEXHIYSCKIX JOKYMEHTOB. }
2. HopmaTHBHbIN 1OKyMEHT, KOTOPBIA YCTaHABIMBAET NPABHIIA H3MEPEHHIA. LL
3. Cocrosinue u3MepeHHii, pu KOTOpoM PE3YNILTATBI BBIDAKEHBI B y3aKOHEHHBIX €IMHHIAX, @ MOFPEIHO-
CTH U3MEPEHUH U3BECTHEI C 33/IJaHHON BEPOATHOCTHIO. ‘
3ananne 4. Bo Bcex MeToHax HeIOCPEICTBEHHON OLIGHKH. ..
BapunanTs! orBeToB: | \
1. Mepa npunumaer yuyactie B u3MepUTEILHOM 9KCIIepUMEHTE, | ! i
2. Pesyiprat usMepeHHii osyyaeTcs HemoCPeaCTBEHHO Mo OTCHETHOMY YCTPOHMCTBY CpencTBa H:;MﬁépeHITn‘/’I.
3. PesynbTar usmMepeHuii notyyaercs myrem pelICHHS CHCTEMBI YpaBHEHUA. 3 ‘ !
3ananne 5. Ha kakom npuHIumne 0CHOBaHA MIKATA HAUMEHOBAHMI?
BapuanTe orBeTOB:
1. Ha npunnmne Bospacranus mwiu yGbisanus pasmepa uaMepsieMoi BEJTMYMHEL.
2. Ha npuHIMne SKBHBAJIEHTHOCTH.
3. Ha npuHUMnE OTHOLICHHUIA.
3ananue 6. Metonuka usmepenuii — s1o. .. i
BapnauTtsi orBeTOB: | ‘
1. @usuyeckoe sgBiIeHHE WM 3DDEKT, MONONKEHHEIH B OCHOBY M3MEPEHUI TeM WNK HHBIM| THIIOM }cpeicm
H3MepeHuit., : ‘ ||
2. YcTaHoBNeHHas COBOKYNHOCTh OMEpaLii 1 TIpAaBHJL [PH U3MEPEHHH, BBIUITOTHEHHE KOTOPBIX odecnehn—
BaeT MOJTyIeHHe HEOOXOMMBIX PEe3YJILTATOB H3MEPEHMUIA, ! }
3. COBOKYITHOCTE HPUEMOB CPABHEHHUSI usMepsemMoii @B ¢ ee eqnHnneii. | ?
3amanue 7. Meprl — 370. ..
BapuanTei orBeroB:
1. Cpenctsa m3mepenus, BocnponseosmHe usnveckyro Benuunny 3amaHAOro paszmMepa.
2. Cpencrpa u3Mepenwus, fpeyHasHAYEHHBIE U IIepepabOTKU CHIHAJIA W3MEPUTENBHOM I/Ichoph?auuu B
ApYTHe, NOCTYITHBIC [T HEMOCPE/ICTBEHHOTO BOCIPUATHS HaGmoaaTenemM hopMeL. ‘

. |
|
|
|
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3. Kommniexe cpepicrs M3MEPCHHS M BCIOMOTATE/IBHBIX YCTPOHCTS ¢ KOMITOHCHTAMH CEA3H, MpeIHA3HAYEH-
HBIE NI BBIPAOOTKM CHTHAJIOB H3MepHUTeNTBHON uH(popMaiLmu B popme, ya06HOMN i aBl‘OMaTquCFOﬁ EGpa—
OOTKH HITH HCTIONB30BAHNS B ABTOMATUYeCKHX CHCTeMax YIIpaBIeHuU., |
3ananme 8. Uena nenenus rkajis; - 3TO...
Bapuante! oTBeron:

1. O6061mennas METponoruieckas xapakrepuctuxa CH.
2. Obnacte 3HaYCHMI M3MEpSEMOH BENMIHHBI, B Ipeaenax KOTOpOH HOPMHPOBAHEI 10MyCKAEMbie TpeAeEl
[IOTrPEIIHOCTH CPe/ICTBA U3MEepEHHs. i ‘
3. PasHocTs 3HaueHuMi BEJIMIHH, COOTBETCTBYIOMIMX ABYM COCEIHHM OTMETKAM WKL ‘ ‘
3apanue 9. Bapuamys noxasanui npubopa - 3710... ‘ 1 ‘
Bapuantsei oTBeroB:

1. Anre6panyeckas pasmocts MEKIy HAUOONBIKUM ¥ HaUMEHbIIIHM PE3YbTATAMH USMEPEHMI NpU MHOro-
KpaTHOM H3MEPEHUH ONHOM M TOM ke BETHIHHEl B HCHU3MEHHBIX YCIIOBUSX.

2. Obnacts 3HaYeHHIT M3MEPSCMOM BETMUHUHBL, B Mpeenax KOTOPOH HOPMHPOBAHBI J10MyCKaeMBbIe npenens
HOTPEIIHOCTH Cpe/ICTBa U3MepeHus. ‘

3. OTHoMmeHNe M3MEHeH s curbana Ha BBIXOZIE M3MEPHUTENBHOTO Npubopa K H3M6H6HI/IIO;H3Mep}IbMOI/I Be-
JIMYUHBL (CUIHaNA) Ha BXOJe. ‘
3agaumne 10. Tounocrs PE3YILTATOB U3MEPEHHIA ...
BapuanTtei orseron:

1. Otpakaer Gnuzocts APYT K LpyTY pe3y/ibTaToB u3MepeHuii 0aHOM U ToH e BE/IMYHHE], anomeui-rmx
MOBTOPHO OHMMH M TEMH K€ ICPEICTBAMH, OHAM H TEM K€ METOJOM, B OWHAKOBBIX yCHOBmﬂx U C OIUHAKO-
BOH TINATEILHOCTEIO,

2. OrpaskaeT 6nm30CTH K HYJTIO MOrPEIIHOCTH Pe3ynbTaToB HM3MEepeHHi].

3. Orpasxcaer 6amsocTh PesyJIbTaTa H3MEPEHHIA K NIeHiCTBATETHHOMY 3HAYCHUIO BEJIHUHEI.

331[3]'[]’19 11. HOJIO)KI/ITGJILHLIG Pe3ynbTaThI NIOBEPKH }/IIOCTOBCI)SHOTC}I. Ko
Bapuautul orBeroB:

1. TloBeputenshbIM KieiiMOM.

2. CBHAETENHCTBOM O IOBEpKe.

3. Ceprugukatom cooTBeTeTBHS.
3ananue 12, Bareouepennas nosepka nposomures. ..

Bapnanroi orBeros:

1. [pu BeimyCKe cpencrsa M3MEpPEHHI U3 IPOU3BOJCTRA.

2. Tlpw yrpare cugeTenserra o TIOBEpKe.

3. Ilpu HEYOBIICTBOPUTEIILHOI paboTe mpubopa.
3amanne 13. Kakoii stanon CITY’KHT B KaY€CTBE HCXOQHOrO Ha TEPPUTOPHH rocynapcTea?

Bapuanrsl orseros:

1. Pabouwmit aTason.

2. l'ocymapcTBeHHbii NEPBUYHEII 3TaNIOH.

3. Otanon-Kormws.
3ananme 14.

3ama”o Ilepesectn B € INHUIIBI
11,3 10 MI'y . k'
1430+ 10" Mx®@ .. HD
30,2° 10~ M ... MK'H
0,0012+ 10° Om ... KOM
543107 ¢ ... MKC
3apanmue 15.
IlpoBenuTe OKPYI'ICHHUE pesyibTaTa U3MEpPeHHH ¢ YHETOM pazpsaia rnorpemHOCTy
Pesynwrar H3MEpeHHii ITorpemmnocts H3MepeHn i Koneunsrii peéynLTaT
2,58571 Om 0,04 Om (2,5940,04) Om 1
367860 H | 12 H |
0,56751 I'n | 0,005 I'y
34,515 m ‘ 0,12 m
1957 kr 31 kr
985,34 ¢ 51c




6.2. CamocTosTe/IbHAst paGoTa CTYJCHTOB

Ilenbto camocrosTenbHOM paGoTH! ABNSETCS POPMUPOBAHKE THTHOCTH CTYEHTA, PA3BHTHE €ro
CIOCOGHOCTH K CaMOOGYUEHHIO 1 IIOBEILIEHHIO CBOETO POYECCHORATBHOTO YPOBHSI.

CamocrosTenbHas paboTa 3aKIOYAETCA B U3yYEHHH COAEPKAHUS TeM Kypca 10 KOHCIIeKTaMm,
y4eOHUKaM ¥ JOIOIHUTENLHOM THTEPAType, B IIOATOTOBKE K TEKYIIEMY KOHTPOJIIO U 3a4€TY.

Ycnelnoe u3ydeHne CTyIAeHTAaMH JAHHOTO Kypca BO3MOKHO MpH CHCTEMATUYECKON H PaBHO-

MEPHOH caMOCTOsTENbHOM paboTe B TeueHue ceMecTpa. Bpems Ha CaMOCTOSTENbHYIO paloTy - ycBoE-
HHE TCOPETHHECKOTO MaTepHana, OArOTOBKY K PEHTHHIOBBIM UCIBITAHUSM U IIPOMEKYTOUHOMY KOH-
TPOJIIO - IPUBE/ICHO B TEMATHYECKOM ILTAHE Kypca.

CamocrosTenpHas paboTa BKIIOYAET CIIeyIOLIHE BHIBI pabort:
- IOJTOTOBKA K PEHUTHHT-KOHTPOIIIO — 6 Y4aCOB.
- IOJATOTOBKA K IMMPOMEKYTOYHOM arTecTanun — 48 yacos.

IlepedcHb TeM JUIs CaMOCTOSTENBHOM paGoThI CTYICHTOB
Tema 1. OcHOBHEIC OHSTHS X ONPEETEHIS METPOIOTHE
Tema 2. U3mepenus
Tema 3. Mertons! usmepennit
Tema 4. IorpersocTu usmepennii
Tema 5. BepoATHOCTHBIE METOIbI OLEHKH CITYHaiHbIX MOrPeIIHOCTE
Tema 6. O6paGoTka pe3ynbTaToB H3MEpeHHMil
Tema 7. Cpencrsa usMepennit
Tema 8. Obecneyenue enuncTsa n3MepeHuit
Tema 9. T'ocynapcTBeHHbIN METPONOTHIECKHiT KOHTPOJIb U HAZI30P

6.3. 3auer

ITpomexxyTo4Has aTTecTanus IPOBOAUTCS B ¢dopme 3auera.
KoHrponbHbIe BOMpocs! o Kypey «MeTposorisiy:
Weropuyeckue 0CHOBEI, IPEAMET U 33124l METPOJIOTHH.
Knacenduxamus penmmuun.
du3nvecKre BEIMYUHBL
CHcreMbl eTuHUI PU3NIECKUX BETUIHH,
OcHoBHBIe eauuunEl cucTeMbl CH.
NsmepuTenbHble MIKAJILL
Wsmepenne. OCHOBHBIE OCTYJIATHI METPOJIOTHH.
HcTtruHHOE 1 AelicTBUTENBHOE 3HAUSHHE BEIMYMHEL
Bunasr usmepenni.
. [Ipunnum, Meron 1 MeToIuKa HU3MEPEHMUIA.
. UzmepeHue 1 KOHTPOJIb.
. Knaccugukanms MeTo108 n3MepeHHii.
. OCHOBHBIE XapaKTePHCTHKH KAUeCTBa H3MEPEHHUS.
. IlppyuHE morpermyocTei.
. YcIIoBHS U3MepeHuii.
. OCHOBHAS ¥ IOTIONHUTEBHBIE MOTPEITHOCTH CpeJICTBA N3MEPECHHIM.
. ABcosmoTHas, OTHOCKTEBHAS U TPHBECHHAS [OrPELUTHOCTH.
- AJJIITHBHAS ¥ MyJIETHTUTHKATHBHAS O PEITHOCTH.
. luHaMUYeCcKre M CTaTHYeCKHe TTOTPEIHOCTH CPEICTBa U3MepeHui.
. Cucremarnyeckue, cly4aiisble ¥ rpy6ble MOTPEIIHOCTH.
. CBOMCTBA CHCTEMAaTHIECKHX TIOIPEIIHOCTEIH.
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22. CiocoBb!I BRISBICHHS U HCKITIOUE RS CUCTEMATHYECKUX IOTPEIIHOCTE!].

23. CaoiicTBa cayqaiiHpIX HOTPEIIHOCTEH. ;
24, 3aKoHbI pactpesene s CIIY4afHBIX BEIUYHH. |
25. Crartucrudeckue 11apaMETPEL pacCesHus CITyYaitHbIX MOTPEIHOCTE,

26. O6paborka pe3ynbraTon HPAMBIX PABHOTOYHBIX MHOTOKPATHBIX H3MEPEHUH.
27. Metomka o6paborkm OMHOKPATHBIX U3MEPEHUIA. i
28. Knaccuduxarms CPEACTB U3MEPEHHS TI0 PyHKIHOHANIEHOMY Ha3HaHeHH}o.§
29. Metponoruueckue Xapakrepuctaku CH, ?
30. Knacce tounoctu CH. |
31. Hpurnunes BEIOOpA CPENICTB U3MEPEHMIA [0 TOYHOCTIL : ‘
32. OcHOBHBIE HOJIOXKEHHUS Denepanbroro 3akona «O6 o6eceye eNMHCTBY I/I3Mep%HI/II‘/"I>>.
33. Crpykrypa rocynapcteenHoi CIIyO0bI 0GeCIeueHUs equHCTRA H3MEPEHHH. !
34. TocynapcTBenubIif METPOJIOTHYECKHI KOHTPOJIE U HAA30D.

35. Ucnbitanus u YTBEPXKIEHHE THIIA CPEJICTB H3MEPCHHIA.

36. I'ocymapcreennsie u paboune 3TanoHbL

37. T'ocynapcTBennas IIOBEPOYHAs cXema.

38. TToBepka cpencts M3MEpeHnH. Buasl mosepky. | J
39. IloBepurensHOE KIeHiMO 1 CBHJETCILCTBO O OBEpKe. MexnoBepoyuHsiii HHTEPBA !
40. IToxazarenu HameKHOCTH CPEACTB U3MEPCHMUIA. | ‘

7. YYEBHO-METOIUYECKOE U HH®OPMAIIMOHHOE ()BECIIE‘IﬁEIl;IHIE_
JAUCIHATIINHEI (MOAYJIsI) 1 i

a) OCHOBHAasI JUTepaTypa: ‘ | ;}
1. Merponorus, CTanlapThsauus u cepruduranys [DneKTpoOHHEL pecype] : Vue6. qiua B}’SOF) / SIM.
PagkeBnu, ALT. Cxuprnamze, B.U. Jlakrmonos, - M. : A6pu¢, 2()‘12. }
http://www.studentlibrary.ru/book/ISBN978543 7200643 .html. | ‘
2. Hauosnexrponuxa. IIeMeHTSI, IpuGOpEL YCTpoiicTBa [ nexTponHslii pecypc] : yaebxoe nocobue
/ I'I'. Iumkun, .M. Arees. — 3-¢ 3], (311.). — DIEKTPOH. TEKCTOBBIE NaH. (1 daitn pdf : 411 c.).
— M. : BUHOM. JIa6opatopus 3Hanwmi, 2015, - http:z”fznanium.comfcatalog.php?bookinfo=544446.
3. Merponorus u CPeACTBA M3MepeHuit [DnekTpoHHsIif pecype]: Yuebnoe nocobue / [lenesun B.®.
- M.:HUL] UH®PA-M, Hos. 3HaHue, 2013. - http:ﬁznanium.comicata]og.php#noue.
0) nonosHuTeNLHAN JaTeparTypa:
1. Craumaprmsanmus, METPOJIOrus, MOATBEPIKICHHE COOTBETCTRHS [Dnexrponnsiit pecype]: Vuetuuxk
/ Bonapes B.IT. - M..: HUIT MTH®PA-M, 2015. - hﬂp:ﬁznaniu1n.comfcata]og.php?bookinfo==457803.
2. Mertposnorus, CTaHAapTH3auus U cepruduranms: Yuebuoe mocoGue / Hextsips I'. M. - M.: KYPC,
HUI[] UHOPA-M, 2014. - http:ffznanium.comfcatalog.php'?bookjnf0=429502. |
3. O6pabortka pesynsraron u3Mepenuit [dnextponnsiii pecype]: yuebroe mocobue /T . Ditnene-
MaH [u 1p.]. Branumup.: Usp-go Bl v, 2011. ! ‘
B) EPHOIMYECKHE U3 AHMS:
1. Kyps. «Metpoiorusy.
I') MHTEPHeT-pecypebI:
1. ®enepaneusri 3akon oT 26 wmons 2008 r. Nel02-®3 «06 obecneyenun enuHCTBA HU3MEpPEeHH
(pen. ot 13.07.15). [OnexTporHbi pecype]. Kox rocryna http://docs.cntd.ru/document/902107146.
(Hara oGpamenns 04.04.1 5).
2. TOCT 8.736-2011 I'CH «VI3mepenus mpsaMbie MHOToKparHbie. Metons 06paGotku pesyisraros
u3MepeHuid. OCHOBHBIE [TOJIOIKEHESD, [Snexrponnsii  pecype]. Ko nocryna  http://www.g-
ost.ru/52042.html. (JTara obpammenus 04,04.15).
3. TOCT 8.417-2002 I'CU «Epuaune Gusuueckux Bemmumnmy. [Snexrponneii pecype]. Koz no-
crymna hitp://docs.cntd.ru/document/120003 1406, (Mata ob6pamenns 04.04.1 5). :
4. PMT 29-2013 I'CH «Metrponorusa. OcHoBHBIC TEPMUHBI U ONpPEeIEICHUSY [SnexTponns

cypel. Kon mocryna http://docs.cntd.ru/document/1200115154. (Mata o6pamenus 04.04.1 sl 1

i pe-



OIIpeneneHHOCTH

PeIHOCTEH M He-
http://standartgost.ru/g/P_S 0.2.038

[Onexrporusst pecypc].

8. M’ATEPI/IAJILHO-TEXHI/I‘IECKOE OBECIIEYEHUE AACIUTLIAHBI
Usmepurensuas naboparopus xadenpsr VKTP, KypC JeKimii,

TIPaKTHYECKHX 3aHATHH, KOH-
TPOJIbHBIE TECTHI, KOHTPOJbHEIE BOIIPOCHI 110 ,I[I/ICHI/IHJII/IHe ((MeTpOJIOI‘I/I}I».
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Paouas mporpamMMa; IMCITIIIMHEL COCTABIIEHA B COOTBETCTBHH ¢ TpeGosarmsvu GT'OC BO mo
HanpapiaeHuio 28.03.01 HaHOTeXHOMOIWHE ¥ MEKPOCHCTEMHAS TEXHUKA
1 IPOQUITIO TIOATOTOBKH N

PaGouyro mporpammy coctasmt fonent kadenpsr YKTP, k.x.H. Pomozanonckas M.IL. 7 A«
(PO, fibhftncs):

Penensent (npezicrapurens pabotomares); _ ‘ .
SOl e L1l itr LG GCppCICTO PR A0 SHiE /%}

(Mecto paboTsl, gomkHocTs, U0, nonnuck

ITporpamma pacemoTpeHa u 0106peHa Ha 3aceaHuu KaQexpsl VKT;’." & pr.0
npoToxost No f ot 46.0% 7S ropa. 4
3aBenmyromuii kadenpoit VKTP, x.1.1., nouent Opnos I0.A. L8 L

/((DHO( TIO/ITHCE)

PaGouas mmporpamma; paccMOTpeHa ¥ 0I00pEHa Ha 3aCe/IaHUH YIeOHO-METOLHUECKONH KOMHUC-
cuu Hanpasienus 28.03.01 HaHOTEXHONIOIHHE M MUKPOCHCTEMHAS TEXHHKA
npoTokos Ne 77 _or {L @Y 75 Tona,

IIpencenarens koMuecun

3apenyromuii kadbenpoit Gpusnku L

U IPUKIaJHON MaTeMaTHKH, mpodeccop, a.b-m.H. C.M. Apakenss i
(®HO, nosmuce)

b
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JIUCT NEPEYTBEPKIEHHUSI
PABOYEN POIPAMMBI JINCUMILIAHEL (MOTYJIST)

PaGouas nporpamma onioGpena na  ~E/& -0/ y4eOHBIH roJ

Ipotokon 3acenanus kapeapsi o/ or 2 l §2. /é roxa

3aseyronmit kadenpoii S /

///< aeeqsy C. A,
/ _

Pa6owas nporpamma omo6pena na yueOHBIi ToA

IIporokon 3acemanus xademps: No | or 3004 \Fr oxa

¢ ;“m m@w 0 LLJ\
l

3asemyromniuii kapenpoii

Pabouas nporpamma o06pena Ha / 0/’ KO/ B Hyye 6HBI{%
IIporoxon 3acenanus kadeapsr Ne 7 or12309 / ﬁzoﬂa

3aBemyromuit kadenpoit ,,,7 /é@e ety (Cp p-

-

Pa6ouas nporpamma onobpena na 10142020~ y4eOHBII ToJ

[Tporoxon sacenanns kagempsit N 4 ot 02 OG’/

3aBenyromuit kagenpoii =7 %iap{éq’/xﬁf (& ‘
7
Pabouast mporpamma onoGpena va ) 0- mgé Y4eOHBIN TOx 7
IIporokon 3acenanus kapeapsr No 1 ot 31,08, gzggm;/
3asenyromuit kadeapoit 2 = Culd, ﬂgﬂﬂfﬁﬁz LYK

Pabouas mporpamma og06pema Ha Y4eOHBIN TO

Hpotoxon 3acenanus xapempsr Ne OT rojaa

3asenyromit kadeapoit

Pa6ouas nporpamma omoGpena na y4eOHBIi roj

[Ipotoxon 3acenanus kapenpsr Ne oT roja

3aBenyromuii kadpenpoit

Paboyas nmporpamma omo6pena Ha y4YEeOHBIH o

IIporoxon 3acenanus kadenpsr No oT roja

3aBenyromuit Kapenpoit

PaGouas nporpamma omo6peHa Ha yueOGHBIH roj
‘ -

ITpoTokon 3acenanus kadeaper No oT roga

3apenyrommii kadenpoit
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