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1. [EJIM OCBOEHMS AUCIUILINHBI
HCJISIMI/I OCBOCHUA OUCITHUILITHHBI <(MCTp0HOI‘I/I$I» SABJIAIOTCS .

opmupoBaHHe 3HAHWMN, yMEHHH M HABBIKOB, HEOOXOMMMBIX IUIS YCIEIMHOTO OBJAJEHHUs IMpo-
(eccHoHaTbHEIMA KOMIIETEHIMSAME B 06ACTH TEOPETHYECKOTO H SKCIIEPUMEHTAIILHOTO HMCCIIEN0BA-
HUS, MAaTCMATHIECKOr0 M KOMIBIOTEPHOrO MOZENMPOBAHMUS, IPOSKTHPOBAHMUS, TEXHOJOTHH IPOH3-
BOJICTBA M SKCILTyaTallAd MaTepHANOB, MPUOOPOB M YCTPOKCTB HAaHO- W MHKPOCHCTEMHOM TEXHHMKH
Pa3MH4HOr0 GYHKUMOHATBHOTO HAa3HAYEHHMs, pa3paboTKy U IPAMEHEHHS IIPOLIECCOB HAHOTEXHOJIOTHH
H MCTONOB HAHOIMAarHOCTHKH M OOECHEYHMBAIOIIUX CIHOCOOHOCTH BHITYCKHHKA K CaMOCTOSTENbHOM
MPO(EeCCHORANBHOMH NEATEIEHOCTH B COBPEMEHHBIX YCIIOBHSIX.

2. MECTO JUCHOUILIUHBI B CTPYKTYPE OITOII BO

«MeTponorus» OTHOCHTCS K JHCIMILIAHAM 6a30B0it wactu OITOIT.

JUii yCHeIHOro W3ydeHMs NUCLMIUIAHEL «MeTpONOTHa» HeoGXOMMMO OCBOSHHE IUCIIHILIMH
«Duzukayn, «MaTemaTuxay.

Aucuummaa «MeTpoTorus» CIIyXUT OCHOBOM ITONYYCHHS KOIHYECTBEHHOM HHQOpManUM 0
CBOHCTBaX OOBEKTOB M NPOLECCOB, POPMUPYET YMEHHE MOMB30BATECS HOPMATHBHO-TEXHIYECKOM 110-
Kymentanueif. Kypc «Metponorus» maetr GazoBble Hpe/CTaBICHUS, HEOGXOMMMEIE VI H3yUCHHS
AnCHMITAH «MeTONBI aHaNK3a U KOHTPOJIA HaHOCTPYKTYPHPOBAHHEIX MATEPHAIOB H cHCTEMY, «Dy-
SUHECKHE OCHOBBI MUKPO- U HAHOCHCTEMHOM TEXHUKHM» UL BBIIOJNHEHHS BBITYCKHON KBanu(HKaIH-
OHHOM paboTHI ¥ NPOGECCHOHANBHOMN JeITeILHOCTH.

3. KOMIIETEHIIUHY OBYYAIOUIETOCS, ®°OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA TUCHUIIJIMHBI (MOIY.JIS)
B pesynsTate 0CBOEHMA TUCIMILTMHEL «MeTpooTHs, CTaHIApTH3ALHS, CepTU(UKAIHS ¥ TEXHHYC-
CKHE U3MEPEHHS 00y4arONWIICs IOJDKEH AEMOHCTPHPOBATH CIIEAYIOIIHAE Pe3yILTATH 00Pa30BAHHS:
1) 3uare: oCHOBHBIE TpHeMBl OOPaGOTKM W NpE/CTABICHMS SKCIEPHMEHTANBHBIX JAHHEIX

(OIIK-5).
2) YMeTb: HCNIOMB30BaTE OCHOBHBIE IIPHEMBI 0OPaGOTKE M IPEICTABICHHS 3KCHEPUMEHTAIbHBIX
JauHbx (OIIK-5).

3) Branmerp: HaBbIKAMH HCTIOJIB30BAHHUS GA30BOIO KOHTPOJIbHO-H3MEPHUTEILHOTO 000PYIOBaAHHA
JULSL METPOJIOTHIECKOr0 OOCCIIEYEHUsT UCCTIEIOBAHMI M IIPOMBINLIEHHOTO TIPOM3BOACTEA MaTEpUAIOB M
KOMIIOHCHTOB HaHO- ¥ MUKPOCUCTeMHOM TexHuku (TIK-9).

4. CTPYKTYPA U COAEPXAHUE JUCIUILINHBI MOIYJIsI)
4.1. CTpykTypa AMCHMIIAHBI
O61mast Tpya0eMKOCTh TUCIAILIAHEL «METPONOTHS» COCTABISET 3 3aYeTHBIX eauHUnL], 108 ga-
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4.2. CoaepxaHue THCHHUIIHHDI

Tema 1. OcHOBHBIE NOHATHS U ONPEAEIEHHS METPOJIOTHH

Ilpenmer, 3anaum, MUCTOpHS PA3BHUTHSA METPOJIOIUH. T€OPETHYECKHE OCHOBEI METPOJIOTHH, OC-
HOBHBIC IIOHATHS, CBA3aHHBIE ¢ 00OBEKTAMU M3MEPEHHUs: CBOWCTBO, BEIMUYMHA, KOJINYECTBEHHbIE H Ka-
9ECTBEHHBIE MIPOSIBIICHUS CBOMCTB OOBEKTOB MaTepruaibHoro mupa. [llkansl usMepenus (HauMeHOBa-
HMH, IOPAJIKa, HHTEPBATIOB, OTHOIICHHUH, aGCONIOTHEIE).

[Tonstue cuctemsl equann. OCHOBHBIE M IIPOM3BOIHLIE €IHHUIEI CHCTeMEL. OCHOBHBIE €IHHU-
161 MeXyHapoaHOM CHCTEMBI eIMHHL PU3NIECKUX BEIHIHH SI.

Tema 2. U3mepenus

Iousatre usmepenus. IpusHaku m3mepenuii. OCHOBHBIE MOCTYJIATEL METPONOTHH. McTHHHOE 1
ACHCTBUTENBHOE 3HAYEHHE BENUIMHEL Kimaccubukanus u3mepeHnii (0HOKpaTHbIE 1 MHOTOKDATHEIE,
KOHTaKTHBIE M OECKOHTAKTHBIE, PABHOTOYHLIC H HEPABHOTOYHBIC, aOCOMOTHBIE H OTHOCHTENBHBIC,
CTaTHYECCKUE U JIHHAMHYECKHE, METPOJIOTHYECKHE U TEXHUYECKHE, MPSIMbIe, KOCBEHHBIE, COBMECTHBIC
U COBOKYMHEIE). VI3MepeHre H KOHTPOJb. Y CIIOBUS H3MEPEHMIA.

Tema 3. MeToabl H3mMepeHmit

XapaKTepuUCTUKH M3MEPEHHs Kak Iporecca. [[pHHIAN u3MepeHHi, METOM H3MEpEHHIH, METO Y-
Ka H3MEPEHHI, KaueCTBO M3MEPECHHUH.

Mertonb1 u3Mepenuii (HEMOCPEACTBEHHOM OIIEHKH M CPABHEHHS ¢ MEPOM: IPOTHBOIIOCTARJICHHA,
mudepeHIMaNbHEI, 3aMEIIEHHs, HyNEBON, AONONHEHHS). XapaKTEPHCTHKH KAauyecTBa HM3MEpEHHIH
(TOYHOCTB, CXOAUMOCTB, BOCIIPOU3BOIUMOCTD, IIPABHILHOCTS).

Tema 4. IlorpemHocTH U3MepeHU

ITonsrue norpemuocTn usmepenus. [Ipuannsl norpemHocteit. Knaccudukanus morpemsocTei.
OcHoBHas1, ONONHATENBHBIE H CYMMapHas IIOTPEIHOCTH CPEACTBA H3MEPEHHH. ABGCOMIOTHEIE, OTHO-
CUTEJIbHEIC M MIPUBEACHHBIE; MYIbTHIIIMKATUBHBIE U QIIUTHBHBIC, TUHAMHUYECKUE U CTATHYECKUE, CH-
CTEMATHYECKHE, CITydaiiHble U rpyOblie MOTPEeITHOCTH.

Cucremarnyeckue norpemHocty. CBOHCTBa CHCTEMATHYECKUX MOrpemnocTeii. CocoObl BEIB-
JIeHUsl ¥ HCKIIOUeHH:. BhlBIeHNe U HCKTIOUeHHE IPyOBIX MOTPEIIHOCTEN.

Tema S. BeposiTHOCTHBIC METO/BI OLIEHKH CIy4alHBIX MOrPENIHOCTEH

OcHOBHBIE 3aKOHEI pacpeieNleHus CIy4aliHBIX BENHYUH. 3aKOH HOPMAIBHOTO PacIpeleIeHus
(3axon l'aycca). CtaTHCTHYECKHE IapaMeTPBl PACCESHHS CIy4alfiHBIX MOrpemIHocTel (cpemree apud-
METHYECKOE, AHANa30H pacCesHHs, TUCIIEPCHs, CpeJHee KBaIpaTHIECKOe OTKIOHEHHE, CPEIHEE KBa]l-
paTHYECKOE OTKIOHEHHE CPEJHETO apU(PMETHIECKOTO).

Tema 6. O6pa6oTka pe3yabTATOB H3MEPEHHIA

3aKOHOMEPHOCTH (OPMHPOBAHHS pe3yibTara H3MepeHuil. MeTonukn 0GpaGoOTKH pe3yNbTaToOB
OJTHOKPATHBIX M MHOTOKPATHBIX HU3MEPEHHIA.

Tema 7. CpeacrBa uzmepenmii

Knaccuduxamus cpencts usMepeHuii Mo GyHKIMOHANLHOMY Ha3HAYEHHUIO (MEpEI, H3MEPUTENb-
Hble IpeoOpa3oBaTell, CPEACTBA CPaBHEHHUS, H3MEPHUTENbHbIE IPHOOPHI, H3MEPUTENLHBIE YCTAHOBKH,
H3MEPUTENIbHBIE CUCTEMBI). IHAMKATOPEL

Merpororu4eckre XapakTepHCTHKH CpeACcTB H3Meperus. Kiace Tounoctu. IIpuanmmer BeiGopa
CPEACTB U3MEpPEHHUS.




VCTpoiiCTBO ¥ MPHHITHITEL pabOTEL M3MEPUTENbHBIX TPHOOPOB.

Mertposoruueckas HaIeXXHOCTh CPEACTB H3MEPEHUM.

Tema 8. Obecneuenne eAMHCTBA U3MEPECHMI

OcHoBrple monoxenus Penepanshoro 3akoHa «0O0 o0ecmedeHHMM €AWHCTBA HM3MEPEHHIMY.
CrpykTypa rocymapcTBeHHOM CIry»Obl 06eclieueHNs € IMHCTBA U3MEPEHUH.

IMoBepka u KanuOpoBKa CpeACTB M3MepeHmi. [ocymapcTBeHHBIE M paboure 3TAIOHBI €IUHHUIL
BenuunH. ['ocyjapcTBeHHas MOBepoUHas cxeMa. Bunpl moBepku. CBHIAETENBCTBO O IOBEPKE U MOBeE-
pHUTENnbHOE KiieiiMo. MeXToBepOUYHBIi HHTEPBAIL.

Tema 9. locyaapcTBeHnbIii MeTpoIOrHYecKHii KoHTPoJb B Haxzop (I'MKuH)

Coepnr pacnpoctpanenus [MKuH. Buzsr xontpons u Hamzopa. [IpaBa m obs3aHHOCTH rOCy-
JOapCTBEHHBIX MHCIEKTOPOB. [Iopsamok MpoBeneHMs HCIBITAHUNA K YTBEPKACHHS THIIA CPENCTB U3Me-
peHuii.

4.3. IlpakTu4ecKkue 3aHATHA

[IpaKkTHYECKHE 3aHATHS SBIISIOTCA TPYIIOBOH ayAUTOpHOH paboToil B Manbix rpynmnax. Lemasio
IPaKTHYECKUX 3aHATHH SBISETCS:

- 3aKpeIUIeHHe TEOPETHIECKOro MaTepHasa, MOJMydCHHOrO Ha JICKUMAX, IIyTEM PEICHHUS IIPaK-
THYECKUX 3aJaHUM 10 U3y4acMol TEME;

- mproOpeTeHHe HAaBBIKOB HCIIONB30BAHKS OCHOBHBIX IPHEMOB 0OPabOTKH U IIPE/ICTABICHHS JKC-
nepuMeHTaTBHBIX JaHHbIX (OITK-5).

- IpuOGPETEHNE HABBIKOB UCTIONB30BaHUS 6a30BOTO KOHTPOIBLHO-U3MEPUTEIBHOTO 000Dy I0BAHKS
IUISI METPOJIOTHYECKOT0 O0ECTIeYeHHsT MCCIENOBaHUl U MPOMBIILIEHHOIO IPOM3BOJICTBA MAaT€pHAIOB 1
KOMIIOHEHTOB HaHO- ¥ MUKpocucTeMHo# Texauku (I1K-9).

Iepen mpoBeAcHAEM MPAKTIIECKUX 3aHATHI CTYIEHTHI JOJDKHBI OCBOUTE TPeOYeMBIH TeOpeTHYE-
CKUil MaTepUal.

[NepedeHs TEM MPaKTHYECKUX 3aHATHH

Tema 1. CucteMnl equHuI GU3HUECKUX BEIWYHH — 2 Jaca.
Tema 2. PasmepHOCTH POM3BOAHBIX (HH3MYECKUX BEIUYHH — 2 Jaca.
Tema 3. Buasr usmepenmii — 2 qaca.
Tema 4. MeToabl u3MepeHHii — 2 yaca.
Tema 5. [IpuumEs! morpemHocTed — 2 gaca.
Tema 6. MeTob! BEIBICHHS B HCKIIIOYEHHUS CHCTEMATHYECKUX ¥ IPyObIX MOrpeIHocTed — 2 Jaca.
Tema 7. BeposiTHOCTHBIC METO/BI OLICHKM CITyYalHBIX IOTPEIIHOCTeH — 4 Jaca.
Tema 8. OGpaGoTka pe3yIbTaToB H3MEpeHHH — 4 yaca.
Tema 9. BeiGop METOIOB U CPEACTB U3MEPEHHUI — 6 4acoB.
Tema 10. YcTpoiicTBO U IpUHIUNE PabOTHI H3MEPUTENILHBIX TPUOOPOB — 2 Yaca.
Tema 11. MeTposoradeckas HaIeXXHOCTh CPEACTB U3MEPEHHUM M MEXIIOBEPOYHBIH HHTEPBAI — 2 Yaca.
Tema 12. Ocnosasle mosoxenus O3 «O6 obecrieyeHNN eAUHCTBA H3MEPEHHH)» — 2 Yaca.
Tema 13. Konrpons KkauecTBa pe3ysbTaToB H3MEpeHuUi — 4 daca.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHX

JleKIMOHHbIE 3aHATHS IIPOBOIATCA C MPHMEHEHNEM aKTHBHBIX M HHTEPAaKTHBHBIX (OPM IIpOBe-
J€HHS 3aHATHH (KOMITBIOTEPEI, IIPOSKTOPEL, HHTEPAKTUBHEIE JOCKH).

[Ipu npoBeieHHH IPAKTHYECKUX 3aHATH HCoNb3yeTcs MeTo «Pabora B Manmkx rpynnaxy. Co-
31MaéTC UIPOBasi CHTyauus, T.€. JIEMEHT AEJNIOBON HIPHI, KOTAa OAMH M3 00yYalOmKUXCs BBIMOJIHACT
POJIb PYKOBOJMTENS, & Apyrue WieHbl Opuramgbl HaXOAATCSA B POJIM MONYMHEHHBIX. JTO IO3BOJIAET
NpUGIM3ATECS K PEATbHBIM [IPOM3BOACTBEHHBIM OTHOLIEHUSM, PACKPhITh OPraHH3aTOPCKHE CIOCO0-
HOCTH YYaIllUXCs M 9yBCTBO OTBETCTBEHHOCTH KaXXIOTO WieHa OpHraisl 3a MopyueHHoe aeno. O0s-
3aHHOCTH WICHOB MAJBIX TPYII MOTYT IEPEPACIPEAEIATECS, B 3aBUCHMOCTH OT Pe3yIbTaTOB IPEIbl-
aymiei paboTel, UTO JaéT BO3MOXKHOCTH aKTHBU3MPOBATh paboTy OpUrazpl, B 3aBUCHMOCTH OT YMEHHIA
U HAaBBEIKOB KQXXIOTO WICHa Maloro KOJIEKTHBA.



6. OLIEHOYHBIE CPEJICTBA I TEKYIIEIO KOHTPOJIS YCIIEBAEMOCTH, ITPO-
MEXYTOYHOM ATTECTAIINMH 110 H'TOT'AM OCBOEHUA TACIUILIMHBI X YUED-
HO-METOINYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTBI

CTYJEHTOB

6.1. PeiTMHr-KOHTPOJIBb

HJIFI TEKYIIETO KOHTPOJA yCIIEBACMOCTH NPUMCHACTCA peﬁTHHF-KOHTPOHB, HpOBOHI/IMHfI Ha 5-

6-it, 11-12-it u 17-18-if HemeNAX B BUAE TECTOBBIX MHICHMEHHBIX KOHTPOJIBHbIX 3aJaHHH.
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Bompocs! Kk 1-My peHTHHI-KOHTPOJIO:
Knaccudukanys BeTuduH.
®uznyeckrue BEIUIHHEL
CucreMbl GU3UYECKUX BEIMYHH.
OCHOBHBIE BEJIMYUHBI CUCTEMBI SI.
ITpou3BOgHEBIE BEIMYHHEL
W3mepuTensHbIe MKAIbL.
Wsmepennue.
OCHOBHBEIE MTOCTYJIATHl METPOJIOTHH.
HcTuaHOE M IEHACTBUTENBHOE 3HAUYCHH] BEJIUYHHEL

. Buasl n3MepeHui.

. Meton nzmepeHui.

. Metoayka n3MepeHui.

. [IpyHIMI H3MEPEHHUIA.

. Knmaccudukanysi METOI0B M3MEPEHUH.
. UameputenbHbIE MIKATEL

. I3mepeHme U KOHTPOIIE.

. XapaKTepHCTUKH Ka4eCTBa H3MEPEHUH.
. YCoBUS U3MEPEHUH.

Bompockr ko 2-My peHTHHI-KOHTPOJIO:
KinaccuuKanys norpemHocTe H3MepeHusL.
ITpu4uHEI TOTPEITHOCTEH.
CucTteMaTHYECKHE U CITyIalHEIE IOIPEIIHOCTH.
CBolicTBa CHCTEMATHYECKYX MOTPELMIHOCTEH.
Cr1oco0bl BEIBIICHHUS H UCKIFOYEHMS] CHCTEMATHYESCKHX IOTPEIIHOCTEH.
['pyObie TOrpEIIHOCTH.
Croco6b! BEIABICHHUS U MCKIIOYEHHS IPYOBIX TOTPEIHOCTER.
CBoiicTBa CIIy4aifHbIX TOTPEIIHOCTEH.
3aKOHBI pacpeNeICHHAS CIIyJalHbIX BETTHIMH.

. CTarucTHYecKye apaMeTphl PacCesHus CIy4aiHbIX MOTPEIIHOCTEH.
. OGpaboTKa pe3y IBTATOB IPSAMBIX PABHOTOYHBIX MHOTOKPATHBIX H3MEPEHHH.
. OnHOKpAaTHEIE W3Mepenus. MeTozrKka 06paboTKy OJTHOKPATHBIX H3MEPCHHH.

Bompocs! k 3-My pedTHHI-KOHTPOJIIO:
Krnaccudukaius cpeIcTB U3MEPEHHS 10 QYHKIHOHAIPHOMY Ha3HAYEHHIO.
Mertponorudeckue xapaxkrepuctuka CH.
Kiacc Tounoctu CH.
Bri6op cpencTB U3MEPEHUIA.
Y CTpORCTBO H IPHHNKI ASHCTBHS H3MEPHTENBHBIX TPUOOPOB HPAMOTO JAEHCTBHS.



6. YCTpoHCTBO U PHHITUII ACHCTBAS H3MEPUTENIBHBIX IIPHOOPOB CPaBHEHH.
7. lludpoBsie 1 aHAIOTOBLIE H3MEPHTEIBHEIE IPAOOPEIL.
8. VYcrpoiicTBO M IpHHIMNBI ASHCTBHS U3MEPHUTENBHBEIX MEXAHH3MOB AHAIOTOBHIX H3MEpH-
TENbHBIX IPUOOPOB.
9. OcuosHeIe nonoxenns GenepansHoro 3akoHa «06 obecrnedeHUH €MHCTBA H3MEPEHHI.
10. Ctpykrypa rocygapcTBeHHOH CiIy>kOBl oOecriedeHus €JUHCTBA H3MEPEHUH.
11. I'ocynapcTBEHHBIH METPOIOIMYECKHA KOHTPOIIL ¥ HAN30D.
12. VcnplTanne U yTBEPXKACHUE THIA CPEJICTB H3MEPEHHM.
13. TocymapcTBeHHBIE U paboune STaIOHbL.
14. 'ocynapcTBEeHHAs [TOBEPOYHAS CXEMA.
15. Buasl nOBEpKH CPEACTB U3MEPEHUI.
16. IloBepuTensHOE KIIEHMO U CBUIETEIBCTBO O IIOBEPKE.
17. MexnioBepOo4HbI HHTEPBAIL.
18. IToka3zaTenn HaOEIKHOCTH CPEACTB H3MEPEHU.
IIpuMepsl TECTOB K PEATUHI-KOHTPOJIIO:
3anaune 1: JluHeliHble pasMephl AeTaIX U3MEPIOTCS ABKIbI ONHHM CPEICTBOM M3MEPEHHMs B 3UMHEE BpeMs
roJia: IepBHIi pa3 B IOMELIEHUH, BTOPO#i pa3s - Ha OTKPHITOM Bo3yXe. Mi3sMepeHus ABsIOTCA. ..
BapnaHTBI 0TBETOB:
1. PAaBHOTOYHBIMH, OTHOCUTENLHBIMH.
2. HepaBHOTOYHBIMH, OTHOCUTEJIEHBIMU
3. HepaBHOTOYHEIMY, a0COMOTHBIMH.
Bananne 2: Kakas equnuia GU3HYECKOM BETMYMHBI B MexxyHaponHoi cucteMe CH He siBnseTcs OCHOBHOH?
BapuaHTbI OTBETOB:
1. Bpems, c.
2. TepmopgnHaMuYecKkas TeMreparypa, K.
3. ILnockuii yrom, pag.
3apanue 3. EqunacTBO M3MEpeHUii — 3TO. ..
BapuaHTBI 0TBETOB:
1. CocrosiHue CpeAcTB H3MEPEHUs, KOTJa OHH MIPOrPagyMpOBaHbl B YKa3aHHBIX €IMHHUIIAX U HX METPOJIOTH-
YECKHe CBOHCTBA COOTBETCTBYIOT TPEOOBAHHIM HOPMATHBHO-TEXHUYECKHUX JOKYMEHTOB.
2. HopMaTuBHBIif JOKYMEHT, KOTOPBIH YCTaHABIIMBACT NPABHIA H3MEPCHHH.
3. CocTosiHHe M3MEpPEeHHH, IIPH KOTOPOM Pe3yJIbTaThl BRIPaXKEHBI B Y3aKOHEHHBIX €/IMHHIIAX, a MOrPEeuIHo-
CTH M3MEepeHHU W3BECTHBI C 33[JaHHON BEPOATHOCTBIO.
3aganue 4. Bo Bcex MeTonax HENOCPEICTBEHHOH! OLICHKH. ..
BapunanTel 0TBETOB:
1. Mepa npuHUMaeT y4acTHe B M3MEPUTEIIBHOM SKCIIEPHMEHTE.
2. Pe3ynbTaT M3MEpEHHIA MOTy4aeTCs HEMOCPEICTBEHHO M0 OTCUSTHOMY YCTPOHCTBY CPEHCTBA H3MEPEHHI.
3. PesynbTaT H3MepeHHii MOTy4aeTcs IMyTeM PEIICHU CUCTEMbl yPaBHEHHIA.
3ananue 5. Ha kakoM npuHLIMITE OCHOBaHA [IKala HAMMEHOBaHHMi1?
BapuaHTHI 0TBETOB:
1. Ha npuHLMne BO3pacTaHus WK yOBIBaHHUS pa3Mepa W3MEPSeMOH BETUYHHBL.
2. Ha nipuHUUne 5KBUBAJICHTHOCTH.
3. Ha npuHImne oTHOLIEHWH.
3aganne 6. Meronuka usmepeHuii — 37o. ..
BapunaHTBI 0TBETOB:
1. ®usnueckoe ABlcHHe WK Y3PPEKT, MOJOKEHHBIH B OCHOBY M3MEPEHHH TE€M WM UHBIM THIIOM CPEICTB
H3MEPEHUN.
2. YcTaHOBEHHAS COBOKYIHOCTH ONEPaldii U MpaBul MPH H3MEPEHHH, BHIIIOJHEHYUE KOTOPBIX obecreun-
BAeT MOJIy4YeHHE HEOOXOAUMBIX Pe3yJIbTATOB H3MEPEHUH.
3. CoBOKyMHOCTE MPUEMOB cpaBHEHMS n3MepsaeMoli @B c ee equHULIEH.
3apanue 7. Mepsbl — 310. ..
BapuaHTbI 0TBETOB:
1. Cpeacrsa u3MepeHus, BOCIIPOM3BOLILINE GU3HIECKYIO BETMUHHY 3aJaHHOIO pa3sMepa.
2. CpencTea U3MepeHUs, NpeAHa3HauYeHHbIE I NepepaboTKHM CHTHala M3MEpHTeNsHOM HEpopMalu B
Apyrue, OCTYIHBIE IS HEMOCPEeICTBEHHOTO BOCIIPUATHA HabmonaTeneM (GpOpMBIL.



3. KoMIuleKC CpeACTB H3MEPEHHS M BCLIOMOTATEBHBIX YCTPOMCTB C KOMIOHEHTAMH CBS3H, IpeHa3Ha4eH-
Hbl€ IS BBIPAOOTKM CHIHATIOB H3MEpHTeNbHOM HHGOpMaMu B GopMe, yIOGHOM s aBTOMATHYECKOH obpa-
OOTKH KK HCTIONF30BAHMS B ABTOMATHYECKHX CHCTEMAX YIIPABIICHHS.
3apanne 8. lleHa nenenns mwKamsl - 310. ..

BapnanTsi oTBeTOB:

1. O606meHHas MeTpooruyeckas xapakrepuctuka CH.

2. O6macTs 3Ha4eHHUI H3MEPAEMON BEIIMUUHDI, B MPeaeNnax KOTOPOil HOPMHPOBAHBI JOIyCKaeMble MPeAeIIbI
TIOTPENIHOCTH CPEICTBA U3MEPEHHS.

3. Pa3sHOCTB 3HAY€HHI! BETMUKH, COOTBETCTBYIOIMX JBYM COCETHHM OTMETKAM [KAJIBI.
3ananne 9. Bapuauus nokasauuii npu6opa - 310...

BapnanTts! oTBeTOB:

1. Anre6panteckast pasHOCTs MEKTy HAHGONBIIAM X HAMMEHBLIMM PE3y/IbTATAMH H3MEPEHHH IpH MHOTO-
KpaTHOM M3MEPEeHHH OAHOW H TOM )K€ BEJIMYUHBI B HEU3MEHHbIX YCIIOBHSX.

2. O6macTb 3naueHni U3MEPAEMOR BEJIHIHHEL, B [IPEAENAX KOTOPOH HOPMHPOBAHEI JOITYCKAEMBIE TpeAestb
MIOrPENIHOCTH CPEICTBA U3MEPEHHS.

3. OrHOLIEHNE H3MEHEHHS CUTHATA Ha BBIXOZE M3MEPHTENHHOTO TIPUGOPa K N3MEHEHMIO U3MepseMoii Be-
JIMYHHBI (CUTHAJIa) Ha BXOJE.
3ananne 10. TouHOCTS pe3yNbTaTOB N3MEPEHHUI . ..

BapuanTtei oTBeTOB:

1. Otpasxkaer 61MM30CTH APYT K APYTY pe3y/bTATOB M3MEPEHHH OJHON U TOM K€ BEIWUHMHBI, BHITOMHEHHBIX
TIOBTOPHO OTHUMH M TE€MH K€ CPEICTBAMH, OJHMM M TEM K& METO/IOM, B OAMHAKOBBIX YCJOBHIX U C OJHHAKO-
BOM TIIATENbHOCTHIO.

2. OrpaxkaeT 61M30CTh K HYJIIO MOIPEIIHOCTH PE3yJIbTATOR H3MEPEHHIA.

3. OrpaxkaeT 61M30CTh pe3yIbTaTa H3MEPEHUH K AEHCTBUTEILHOMY 3HAUCHHIO BETAYMHBL.
3apanmue 11. TlonoxurensbHbIe pe3yabTaThl IOBEPKU YAOCTOBEPSIOTCH. ..

BapuanTbl 0TBETOB:

1. TToBepuTENBHBIM KJIEHMOM.

2. CBHIIETENBCTBOM O MOBEPKE.

3. CepTudukaToM COOTBETCTBHSI.
3aganue 12. Bueouepeanas noBepka mpOBOIHTCH. ..

BapnanTsl oTBeTOB:

1. Tpu BBITyCKE CpeACTBA H3MEPEHHI U3 POU3BOACTBA.

2. Ilpu yTpaTte CBUAETENBCTBA O MOBEPKE.

3. Ilpu neynoBneTBOpUTeIbHOMN paGoTe npubopa.
3ananue 13. Kakoli 3TalOH CITy>KHT B Ka4eCTBE UCXOIHOTO Ha TEPPHTOPHH rocy1apcTBa?

BapuanTtsi oTBeTOB:

1. Pa6oumii 3Tanox.

2. I'ocynapcTBEHHBIIH MEPBUYHBIN STAJIOH.

3. OranoH-komusl.

3aganue 14.
3anaHo IlepeBecTH B e TUHULIBI
11,3« 10™ MI' .. k'
1430+ 10” Mx® ... HD
30,2 10 MTH ... Mk['H
0,0012+ 10° Om ... KOM
543107 ¢ ... MKC
3ananne 15.
[Iposenute okpyriieHHe pe3yabTaTa H3MEPEHHH € YYETOM paspsja MOrpelHOCTH
Pesynbrar usmepenuii [TorpemiHoCTh M3MepeHHit KoHeuHbiit pe3yabTar
2,58571 Om 0,04 Om (2,59+0,04) Om
367860 H 12H
0,56751 T'u 0,005 T
34,515 M 0,12 m
1957 xr 31 kr
985.34 ¢ S5lc




6.2. CamocrosTe/bHast padoTa CTYAeHTOB

[{enpio caMOCTOATENBHOM paboTH! ABAeTCS (GOPMUPOBAHUE TUIHOCTH CTYACHTA, PaSBUTHE €ro
CIIOCOGHOCTH K CaMOOGYUEHHIO 1 TIOBBIIIEHHUIO CBOETO IPO(ECCHOHATTHOTO YPOBHS.

CamMocTosTeNbHAs paboTa 3aKIII0YACTCS B H3YUCHHH COACPXKAHHMA TEM Kypea M0 KOHCIEKTAM,
yueOHMKAM H JOIOIHHTENBHOM THTEPATypPE, B IOATOTOBKE K TEKYIIEMY KOHTPOIIIO U 3a4CTy.

VenemHoe M3yueHHe CTyJEHTAMH IaHHOTO Kypca BO3MOXKHO NPH CHCTEMATHIeCKOH M PaBHO-

MEpHOH} CaMOCTOATENLHOM paboTe B TeUECHHE ceMeCTpa. BpeMsi Ha CaMOCTOATENbHYIO paboTy - ycBoe-
HHE TEOPETHYECKOr0 MaTepuaa, OAr0TOBKY K PEHTHHIOBBIM HCIBITAHHAM M NPOMEXYTOHOMY KOH-
TPOJIIO - IPUBEACHO B TEMAaTHYECKOM ILIaHE Kypca.

CamocrosTenbHas paboTa BKIIOYAET CIeAyIoNHe BB paboT:
- IOJITOTOBKA K PEUTHHI-KOHTPOIIO — 6 4acoB.
- HOATOTOBKA K IPOMEXYTOYHOM aTTecTauuy — 48 4acos.

TlepedeHb TEM TS CAMOCTOSTEILHOM paGOTHL CTYACHTOB
Tema 1. OcHOBHBIC IOHATHS H OIPEACIEHH METPOJIOTUI
Tema 2. smepenus
Tema 3. MeTons! H3MEPEHUI
TeMa 4. ITorpemrHOCTH U3MEPEHHH
Tema 5. BeposSTHOCTHBIE METO/bI OLEHKH CITyJaiHBIX MOTPEIIHOCTEH
Tema 6. O6paGoTKa pe3yIbTaTOB H3MEPEHUH
Tema 7. Cpenctsa H3MeEpEHHi
Tema 8. ObecreueHne eTUHCTBA H3MEPEHHUM
Tema 9. T'ocymapcTBEHHBIH METPOIOTHYECKH# KOHTPOIb H HAJ30p

6.3. 3auer

TIpoMesyTO4Has aTTeCTalHsl IPOBOMMTCS B popme 3ayeTa.
KoHTpOoIbHBIE BOIPOCH! IO Kypey «MeTpoJiorus»:
HcToprdecKre OCHOBBI, IPEIMET H 33/1a4yl METPOJIOTHH.
Knaccudukanys BeIUIMH.

Ou3ndecKre BEIMYHHEL

CucteMsbl eIAHAL GU3NIECKAX BEITHYUH.

OcHoBHBIE equHUIEBI cucTeMbl CH.

WsmepuTENbHBIE LIKANBI.

H3mepenue. OCHOBHBIE MOCTYJIATHI METPOJIOTHH.

HcTuHHOE U IEHCTBUTEIBHOE 3HAUCHUE BEIMIMHBIL.

. Buasl u3MepeHuii.

10. TIpuHLIKI, METOJ X METOIUKA H3MEPEHUH.

11. M3MepeHre ¥ KOHTPOJIb.

12. Knaccudukanms METOJIOB H3MEPEHHUH.

13. OCHOBHEIE XapaKTCPUCTHKH Ka4eCTBA H3MEPCHHUS.

14. TIpuyrHBI IOTPEIHOCTEN.

15. YcmoBusi U3MEPEHHHN.

16. OcHOBHas ¥ JONONHHUTENBHEIE MOTPEIIHOCTH CPEICTBA U3MEPEHHUH.
17. AGCOJIOTHASL, OTHOCHUTENIbHAS U IPUBEACHHAS MOTPEIIHOCTH.
18. AgmuTHBHAS ¥ MYJILTHILUTMKATHBHAS TOTPEITHOCTH.

19. JlnHAaMHYECKHE ¥ CTATMYECKHE IIOTPEITHOCTH CPEACTBA H3MEPEHUH.
20. CucreMaTH4ECKHe, CIyyaiiHble ¥ TPyOBIe NOIPEUTHOCTH.

21. CpoiicTBa CHCTEMATHYECKHUX MTOTPENIHOCTEM.
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22. CiocoGbI BEIABICHHUS U MCKITIOYEHHS CUCTEMATAIECKIX TIOTPEIIHOCTEH.

23. CpoiicTBa CIy4aiiHbIX HOTPEMHOCTEN.

24. 3aKoHBI pacipeeNeH s CIIyYalHbIX BEIHUMH.

25. CratucTHYeCKHE TapaMeTpPEI PACCESHUS CITy9aiiHBIX TTOTPEIIHOCTEH.

26. O6paboTka pe3ynbTaTOB IPAMBIX PABHOTOYHBIX MHOTOKDPATHEIX H3MEPEHMH.

27. Meroauka o6pabOTKH OXHOKPATHBIX U3MEPEHHIA.

28. Kiaccuukanus cpeicTB M3MepeHus o GpyHKIMOHATEHOMY HA3HAYECHHIO.

29. Metponorugeckue xapakrepuctuku CH.

30. Knacc tounoctu CH.

31. IlpuHIMNEI BEIOOpA CPEACTB H3MEPEHMI IO TOYHOCTH.

32. Ocnosrrle nosoxenus denepansuoro 3akona «O6 06ecIeYCHIH €THHCTBA H3MEPEHHIT.
33. CTpykTypa rocyapcTBEHHOM CIIyKOB! 00ecTieYeH s eUACTBA H3MEPEHHIA.

34. T'ocymapCTBEHHBINA METPOJIOTHYIECKUH KOHTPOIIb B HAA30P.

35. VicnipITaHys ¥ YTBEPXKICHUE THIIA CPEACTB H3MEPEHHIA.

36. 'ocymapcTBeHHBIE ¥ paO0OyKe 3TATOHBL.

37. 'ocynapcTBeHHas MOBEPOYHAA CXEMA.

38. TloBepka cpencTB H3MepeHuii. Bupl moBepky.

39. IloBeputenbHOE KieHMO M CBEIETENIECTBO O IOBEPKe. MeKIOBEPOUHEIH HHTEPBAIL.
40. Ioxa3aTeny HaAEKHOCTH CPEICTB H3MEPEHMIA.

7. YHAEBHO-METOJMYECKOE H HH®OPMAIIMOHHOE OBECHEYEHUE
AUCHUIIJIMHBI (MOAYJIS)

a) OCHOBHASI TUTEPATYpAa:
1. Mertpornorus, cTaHapTH3alKs U cepTaduKays [DneKTpoRHbL pecypc] : Yue6. ama By3oB / SLM.
Pankesmy, A.T. Cxuprnamze, B.M.  Jlaktwomos. - M. :  Abpuc, 2012. -
http://www.studentlibrary.ru/book/ISBN9785437200643 .html.
2. HaHoonexkTpoHmKa. DIEeMEHTHI, MPUGOPEL, yeTpolicTBa [DIeKTpOHHEIH pecypce] : yaeOHOe mocobue
/ T.I'. umxus, .M. Arees. — 3-¢ u3p. (911.). — DnekTpoH. TekcToBrle naH. (1 daiin pdf : 411 c.).
— M. : BUHOM. Jla6opatopus 3HaHwii, 2015. - http://znanium.com/catalog.php?bookinfo=544446.
3. Merponorus u cpencTsa H3MepeHuil [JeKTpoHHEL pecypc]: YuebGHoe mocobue / [enesun B.®D.
- M.:HUI] UH®PA-M, Hos. 3Hanue, 2013. - http://znanium.com/catalog.php#none.
0) JoNOTHUTEIBLHAN JIATEPATYPA:
1. Cramnaprusanms, METPONIOTHSA, TIOATBEPXKACHIE COOTBETCTBHS [DNMEKTPOHHEI pecypc]: YueGHuK
/ Bonapes B.I1. - M.: HULT HHO®PA-M, 2015. - http:/znanium.com/catalog.php?bookinfo=457803.
2. Merpomnorus, crangapTu3aus u cepruduxanus: Yue6uoe nocodue / extaps [. M. - M.: KYPC,
HULl UHOPA-M, 2014. - http://znanium.com/catalog.php?bookinfo=429502.
3. OG6paboTka pe3ynbTaToOB M3MepeHUil [DneKTpoHHEIH pecypc]: yuebHoe mocobue / [U. Ditnens-
MaH [u ap.]. Bnagumup.: Usn-so Bal'VY, 2011.
B) lepHOANYeCKHE H3AHUS:
1. Kypu. «<Metrpomorusy.
I') HHTEPHET-PeCyPChI:
1. @epepanbhpii 3akoH 0T 26 moHs 2008 r. Nel02-®3 «O6 obecrieyeHHH €IMHCTBA H3MEPEHHID»
(pen. ot 13.07.15). [Onextporusii pecypc]. Kom goctyma http://docs.cntd.ru/document/902107146.
([Mara obparenus 04.04.15).
2. TOCT 8.736-2011 I'CH «M3MepeHHs psiMBIE MHOTOKpAaTHBIE. MeTOB! 06paGOTKH Pe3y/IbTATOB
usMepeHnit. OCHOBHBIE mONOXKeHMA». [DmexTponHBIi pecypc]. Kom moctyma http://www.g-
ost.ru/52042.html. (Jlara o6pamenns 04.04.15).
3. TOCT 8.417-2002 I'CH «Enusums! Qpusuyeckux BeqwmqmHy». [DrekTpoHHEI pecype]. Kox mo-
cryna http://docs.cntd.ru/document/1200031406. (Jlata o6pamenus 04.04.15).
4. PMI' 29-2013 I'CH «Metponorus. OCHOBHEIE TEPMHUHBI ¥ ONpEAENEHHs» [DNEKTPOHHEIH pe-
cype]. Kox noctyna http://docs.cntd.ru/document/1200115154. ([lata o6pamenus 04.04.15).



5. P 50.2.038.2004 I'CU «M3mepenns NpsMbI€ ORHOKpaTHble. OIleHMBAHHE MOrPENIHOCTEH W He-
ONPEAETICHHOCTH pesyibTara H3MEpEHHitY. [OnexTpounsit pecypc].
http://standartgost.rw/g/P_50.2.038-2004. (Hata o6pamenus 04.04.15).

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACIHMILIAHBI

Usmepurensras naboparopus kapenprr YKTP, kypc nexuumii, NPaKTHYECKUX 3aHATHI, KOH-
TPOJIBHEIE TECThI, KOHTPOIBHBIC BOIIPOCH! 110 JHCIHILIHHE «METpOIOrHsy.
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PaGoyast mporpaMma IMCIUILTAHBL COCTABJIEHA B COOTBETCTBUH C tpedosanusamu GI'OC BO mo
nanpasnenuto 28.03.01 HaHOTeXHONOIMH ¥ MUKPOCHCTEMHAA TEXHUKA

¥ TIPOQHITIO MOATOTOBKH
Pa6o4yio IIPOrpaMMy COCTABHI IOLEHT Kadeaps!

PenensenT (mpecTaBuTeNb paboToaTels): v s /
”' 0 s Bl

B o ALE Lt L V21 EAS FppEFC /ope
(MecTo paboThl, JOJIKHOCTE, OUO, nonnucﬂ({

ITporpamMma paccMOTPEHA U ono0peHa Ha 3ace/]aHuH Kagenpbl VKTP
npotokon Ne £ ot /6. 0% 75 ropma.
3asenyromuii kadenpoi YKTP, K.1.H., IOUCHT Opmos 10.A.

/(Q)HO{ MOAMHKCh)

PaGouag mporpaMma pacCMOTPEHA H ojpo0peHa Ha 3acellaHuH y4eOHO-METOJUUECKOA KOMMUC-
cuu Hanpapiierus 28.03.01 HanoTeXHOIOrHA ¥ MHKPOCHCTEMHAT TEXHHUKA
o7 =

i

npotokon Ne 77 _or _OF @Y. 75 ropa.

Tpencenarenb KOMUCCHH

3aBexytommii kadenpoi GpusnKH

¥ [IPHKIATHON MaTeMATHKH, Ipodeccop, n.p-m.u. C.M. Apakersin
(®UO, rlgmmcb)

4
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JINCT NTEPEYTBEPKIEHNS
PABOYEI ITPOI'PAMMBI IY CIIUTLIMHEI (MOIYJIST)

Pa6ogas mporpamma onoOpeHa Ha
IIporoxkoun 3acenanus xadenpsr Ne

3aBexyronmii kadeapoit

ZE )€ - 20 /yaeGubiii o

/' or 3|.&F/ roma

Pabouas nporpamma omoOpeHa Ha
I[Iporokon 3aceqanus kadempst No

3aBenyromuii kadeapoit

4@ eesgy Co M,

/—. 04d y4eOHEIi roJ

or 3004 \¥ roja

/ B (_;H}—,di-dr‘niil ({J\'i‘

Pa6ouas mporpamma ono6pena Ha o7 2 -d.&7 ﬁyqe6n51%

ITpotoxon 3acenanus xadeaper Ne

3aBenytommii kadempoit

1

Pabouas nporpamma ogobpeHa Ha
IIpotokon 3acenanus kadeapr: Ne

3aBenyromuii Kapenpoi

A or02.09

/
P

‘/4!1(1 ﬁﬁ/{f}’( () /& ‘

Pabougaq nporpamma onoOpera Ha
ITporoxon 3acemanus kapeapsr Ne

3aBenyromuii Kadeapoii

/

/
y4eOHBIH rog

Pa6ouas mporpamMma ogo6peHa Ha
ITpotokon 3acenanus kadeapnsr Ne

3aBenyrommii kapeapoi

Pabougas nmporpamma omobpeHa Ha
IIpoTokon 3acenanus xadeapbr Ne

3apexyrommii kadeapoii

Pabouas nporpamma onobpena Ha
ITporokon 3acenanus Kadenpsl Ne

3aBenyrommit kadempoit

Pa6ouas nporpamMmma omoOpena Ha
[Tporoxon 3acenanus xadeapnr No

3apenyrommii kadenapoit

oT roja
yueOHBII rof
oT roga
y4eOHBIH Tox
oT roga
y4eOHBIH roJ
oT roza
y4eOHBIH roj
oT roaa

4 or23vyy ﬁ:oﬂa’_
2014-L02 y4eOHBIH roj
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