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AHHOTaAUA

JucuumumHa « MeTosbl U CpeAcTBa U3MEPEHUIN» BXOAUT B 00pa30BaTENbHYIO MIPOrpaMMy
BbICHIET0 00pa3oBaHMsi — IMporpaMMy OakajaBpuaTa IO HAIPaBJIEHHIO HMOJArOTOBKH/
cnenuanbHoctd 27.03.01 «Cranpaptusanuss ¥ MeTpoJorus» HampasieHHOCTH «Lludposas
METPOJIOTHS U CTaHJapTH3auus». JJucuumimnza peannsyercs kadeapoit «Neby.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIETYIOLUIMX KOMITETCHIIHIA:

I1IK-1 «CrocobeH NpoBOIUTH aHAIU3 COCTOSIHUS METPOJIOTMYECKOro oOecreyeHus B
NOJIpa3/IeJIEHUU METPOJIOTUYECKOM CITy>KObI OpraHu3aLum»

IIK-2 «CnocobeH OOHOBIATH 0azy paOouyuX STAJIOHOB M CPEACTB HM3MEPUTEIbHOM
TEXHUKHU U MPOBOJIUTH MX aTTECTALIUIO

IIK-3 «CnocobeH ocyIecTBIATh pPaOOThl IO BBIABICHUIO M  IPEIOTBPAILECHUIO
HECOOTBETCTBHH MPOAYKLUH MPEIBSIBISIEMBIM TPEOOBAHUSIM

ConepxaHue AMCLUMIUIMHBI OXBAaThIBAa€T KPYI BOIPOCOB, CBA3aHHBIX C IOATOTOBKOH
CTYJ€HTa K PELICHUI0 OPraHMU3allMOHHBIX, HAYYHBIX U TEXHUYECKUX 3a/ay JJi OCYLIECTBIICHUS
cbopa 1 00pabOTKH HAYYHO-TEXHUYECKOU U (MJIM) TEXHOJIOTUYECKOM MH(OpMALIUY [T PEIICHUS
(yHIAMEHTAIBHBIX M TPUKIAAHBIX 33734 C YYEeTOM IU(PPOBU3AIMH OPraHU3aIMOHHO-
TEXHUYECKUX JJIEMEHTOB METpPOJIOTMYecKoro oOecrneueHus. PaccMaTtpuBaroTcss — oOuiue
MOJIOKEHHS 00 M3MEPEHMSIX M UX (PU3MUECKUX OCHOBAX, METOJaX M CPEICTBAX U3MEPEHUH, B TOM
quciae B MeTpojoruyeckoi yactu texHosoruit Muayctpuu 4.0 (uHTepHeT Beuiel, Oosiblive
JaHHbIE); TIpaBuja OOpabOTKM pE3yJIbTaTOB HU3MEPEHMs]I M OLEHUBAHUS IOTPEIIHOCTEH ¢
UCIIOJIb30BAHHEM METOJIOB M HWHCTpyMeHTOB BigData u HMCKyCCTBEHHOTO HWHTEIUICKTA;
KJIacCCU(UKALMg M OCHOBHBIE XapaKTEPUCTHKU METOJOB U CPEACTB H3MEPEHHM pa3IMuHbIX
(Gu3nMUecKuX BEIMYMH, a TAaKKE€ METONOB M CPEICTB M3MEPEHMH Ha IMPOU3BOJCTBE; OCHOBBI
KOHTPOJISI BAKHEHIITNX TTapaMeTPOB POIYKITUH, BUIBI 1 METOIBI MCTIBITAHUH.

[IpenoaBaHre TUCHMIUIMHBI TpEeIyCcMaTpUBAeT clieAylonme (OopMbl OpraHU3aluu
y4eOHOro  mpollecca: JleKyuu, npaKkmuyeckue  3auamus,  1abopamopHvle  padombsl,
camocmosamenvhas paboma obyuawe2ocs, Kypcogoe npoeKmuposanue.

[TporpaMMo#l TUCHMITIMHBI TMPEIyCMOTPEHBI CIENYIOINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAS aTTeCcTalMs B popMe sK3aMeHa.

OOmast TpyJ0eMKOCTh OCBOCHHSI JUCIUILIMHBI cocTaBiisieT 11 3aderHbix enuHuI], 396
4acoB.

S3bIK 00yuYeHus IO JUCLMILIUHE «PYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3YJIBTATOB O0YUEHHS MO TUCIIUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Llenbt0  MUCHMIUTMHBI SBJSICTCS M3YYCHHE METOAMYECKUX M TEXHHUYECKUX OCHOB
MPUKIATHON METPOJIOTHH — TIPOBEACHHS HM3MEPEHUN M KOHTPOJS PasIUYHBIX (PU3MUECKHX
BCJIMYKMH, TIOPS/IKA OICHKH MOTPENIHOCTe W3MEPEHHUH, MOArOTOBKH K HW3MEPECHUsIM U
BHITIOJTHEHUE W3MepeHuil. KpoMe Toro, 1enpl0 TMpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAaKOMJICHHE CTYJICHTOB C OCHOBaMH, Kiaccu(uKamnueil 1 Ha3HAaueHHUEM METOIO0B KOHTPOJIS U
UCTIBITAHUHN Ha MPOU3BOJICTBE.

1.2. JlucummimHa BXOAWUT B  COCTaB  4YacTH, (HOPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTesbHBIX OTHOIIEHUM, 00pa30BaTeIbHOM MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (l1ajee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001aaTh CISAYIOMUMHU
KOMIETSHIMSIMHU WM WX YacTaMHU. KoMIEeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpynna) Konn Kon v HanMeHOBaHNE HHIUKATOPA JOCTHUKEHUS
HaVMEHOBAHHE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIETEHIUH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHUSI METO/I0B
U3MEPEHUS
[1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOCHHOCTH U
MPUHIIMIIBI pa0OThI CPEICTB U3MEPEHUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B O0JIACTH
MIPUMEHEHHUS CPEACTB U3MEPEHUS
ITIK-1 Cnocoben P e P
[1K-1.Y.3 ymeTh ycTaHaBIMBaTh ONTUMAJIbHbBIE
IIPOBOAMTD aHAJIN3 .
COCTOSHIS HOPMBbI TOYHOCTH U3MEPEHUHN U IOCTOBEPHOCTH
KOHTPOJISI ¢ y4eToM omuOoK 1-ro u 2-ro poaa
METPOJIOTHYECKOTO
[TpodeccronanbHbIe I1K-1.B.1 BnaneTs HaBbIKaMH aHAJIN3a COCTOSTHUS
oOecrnieueHus B .
KOMIIETEHIIUU CPEJICTB U3MEPEHMI, ITATIOHOB, TOBEPOYHBIX
NOJIpa3IeJICHNN
. CXEM, HOpPMaTUBHBIX JOKYMEHTOB
METPOJIOrMYECKOI
CITVIKOEL [1K-1.B.2 BnaseTh HaBbIKaMu aHaIN3a
Y uHpopMaluu 00 0TKa3ax CPeACTB U3MEPEHUS,
OpraHu3aluu o
KOHTPOJIE UCIIBITAHUI B IIPOLIECCE IKCILTyaTallluu,
COCTOSTHUU U YCJIOBUSAX UX XpaHEHHUs, 00
3P HEKTUBHOCTH UX UCHOIB30BAHUS
I1K-1.B.3 BnameTs HaBBIKAMU BBISIBICHUS U
OLIEHKH TIOTPEIIHOCTEN U3MEPEHHsI U OLIMOO0K
KOHTPOJISI
[TK-2 Cnocoben
OOHOBIIATH 0a3y
pabounx stamoHoB u | [1K-2.3.1 3HaTh HOPMATUBHYIO TOKYMEHTALIMIO B
[TpodeccrnonanbHble | CpencTB o0acTi obecreueHus eTMHCTBA U3MEPEHUH 1
KOMIETEHIINU U3MEpPUTEIbHON METPOJIOTHUECKOT0o o0ecrieueHus: padboThl CPECTB
TEXHUKHU U U3MEpEHUS
MIPOBOAUTD UX
aTTECTALNIO
[1K-3 Cnocoben I1K-3.3.3 31ath (pusnueckue MpUHLMIBI pabOTHI,
[TpodeccrnonanbHble | OCYLIECTBIATD BO3MOYKHOCTH U 00JIaCTH IPUMEHEHUS] METOJIOB U
KOMIIETEHIIUU paboTHI 11O CPEJICTB U3MEPEHHI
BBISIBJICHHUIO U [1K-3.3.4 3HaTh METOJIMKH KOHTPOJIS] UCIIBITAHUSI




IIPEIOTBPALLICHHUIO POAYKLIUHT
HECOOTBETCTBUI IT1K-3.VY.3 ymeTb BeIOUpaTh U pa3pabdaThiBaTh
POAYKLIUHT METO/Ibl U CPEJICTBA KOHTPOJISI TEXHOJIOIMUECKOT O
PEIbSABISIEMbIM mpolecca, TeXHOJIOTMYECKON onepalui,
TpeOOBaHUSIM pa3padaTbIBaTh CXEMbl H3MEPEHUH B KOHTPOJIS

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS

IIPU U3YUYEHUH CIIEAYIOUINX AUCLUILINH:
— «®Dusukay,
— «DJIEKTPOTEXHUKAY,

— «Marematuka. Teopust BEpOATHOCTEN U MaTEMAaTUYECKAasi CTATUCTUKAY,

— «Metponorus. O0uiast Teopus U3MEPEHUIN.

3HaHMs, TOJYYEHHBIE IPU U3YYCHHU MaTepuana JaHHOM IHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YUYEHUU APYTUX JUCLHUILINH!

— «Mertposnoruueckas 3KCIepTU3ay,
— «IIpuknagHas MeTpoIOTHs»,

- ((MeTpOJ'IOFI/IquKOC obecreyeHne >KU3HEHHOTO HUKJIa IPOAYKIHUUD.

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jannaple 00 o0meM o0beMe TUCIUIUIMHEI, TPYIOSCMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O IUCHUIUIMHE (M pachpeielieHne 3TO TPYJO0EMKOCTH IO CeMecTpaMm) Mpe/ICTaBICHbI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYJA0EMKOCTh AUCIUILIUHBI

TpyI0eMKOCTb IO CEMECTPaM

Bun yueGHOM paboThI Bcero Nos No6 No7
1 2 3 4 5
Oowan mpyooemKocmb OUCHUNTIUHBL, 11/ 396 3/ 108 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 85 17 17 51
Ayoumopnusie 3anamus, BCEro vac. 153 34 51 68
B TOM YHCIIE:
nekiuu (JI), (dac) 68 17 34 17
npakTudeckue/ceMunapckue 3anarus  (I13), 17 17
(uac)
nabopaTtopHubie padoTs (JIP), (uac) 51 17 17 17
KypcoBoil npoekT (padota) (KII, KP), (4ac) 17 17
9K3aMeH, (4Jac) 108 36 36 36
Camocmosmenvnas paboma, Bcero (dac) 135 38 57 40
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3., OK3.
OK3.%%*) JK3.
I[IpuMeuaHue:  KaHIMIATCKHUIA SK3aMeH
4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHH.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIuUIIE 3.
Tabmuna 3 — Pa3ensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh
Pa3}_ICJIBI TEMBI JUCITUITIIMHBI HGKHI/II/I 13 (Cg) 7P KII CPC
’ (dac) (dac) (qac) (dac) (qac)

Cemectp 5




Paszen 1. O0Omue noyoxxeHus

Tema 1.1. Copmepxkanune kypca. OCHOBHEIQ
TEPMUHBI U OIIPEICTICHUSI.
Tema 1.2. [IpoOaeMbl OpraHu3aIuy, MPOBEACHUS U
WCTIIOJIb30BaHMSI TEXHHUECKIX U3MEPEHHH.

Paznen 2. OCHOBHBIC TPUHIIMITHI MEXAHUKH,
UCTIOJIb3yEeMbIC B H3MEPEHUSIX

Tema 2.1. Oo6mue 3aKOHBI JIBIDKEHUA
BzaumopeiicTBre MmaTepuaibHbIX TEIl.

Tema 2.2. 'apmMoHHYEeCKHe KoJieOaHUS, BOJHOBOC)
nerxeHne u 3ddext Jomnepa B TeXHUKE N3MEPEHUH.
Tema 2.3. DHEpreTHIECKNEe XapaKTePUCTUKH
(bH3uIecKnX 00bEKTOB, 3aKOHBI COXpaHCHUSI.

17

15

Pa3znen 3. MonekynsipHO-KMHETHYECKAs TEOPUS U
M3MEpEHUS

Tema 3.1. ba3oBele XapakTEpUCTHKU TIa30B U
)kuakocTted. OCHOBBI KMHETHUECKOW TEOPHUH, IMOHSITHUE
TEMIIEPATYPHI.

Tema 3.2. ®a3oBble U MeTacTaOMIBHBIE TIEPEXO/IbI.
Mertoapt U3MEpEeHU (hmzmueckux BEJINYMH,
OCHOBaHHBIE Ha METACTAOMILHEIX nepexonaax.

Tewma 3.3. TepmoauHamMHuUYeCKUE MPOLIECCHI,
TeMIepaTypHble mKaisl. Mcrnonp3oBanne 3aKk0HOB
TEPMOAMHAMUKU, TUAPOCTATUKU U THAPOANHAMUKU B
(bU3NUECKUX U3MEPCHHSX.

Paznen 4. [IpumeHeHne 3aKOHOB ONITHKH B (DU3MUECKUX
WU3MEPEHHAX

Tema 4.1. 3akoHBI TE€OMETPUYECKONW ONTHKH,
Ontruyeckass MUKPOCKOITHS.
Tewma 4.2. IHTEpdEepEeHIIMOHHBIC U TTOISIPU3aIMOHHBIC
MeToabl u3Mepenuil. @oromerpusi.

10

Htoro B CCMECTPC:

17

17

38

Cemectp 6

Pazgen 5. OCHOBBI TEOPUU 3IIEKTPOMArHUTHBIX
B3aUMOJICHCTBUI B (DU3UKE U TEXHUKE U3MEPEHUH
Tewma 5.1. DnexTpocTaTuka U METOMBI U3MEPEHHIA,
OCHOBaHHBIE Ha €€ 3aKOHaX.
Tema 3.2. DieKTpOMarHUTHBIE B3aMMOJICHCTBUS.
[TpunHnune! MTpeoOpazoBaHMUs HEINEKTPHUIECKUX BEINYUH
B 3JICKTPUYECKHE.
Tema 3.3. DnexTpoMarHuTHbIE KOJIeOaHUS |
BOJIHBI. BotHOBas npupoa cBeTa.

Paznen 6. DnemMeHTHI KBAaHTOBOM (DU3HUKH B
U3MEPEHUAX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAaHTOBOW (DU3HKH.
OJEeKTpOHHOE  CTpOeHHe  BemlecTBa.  KBaHTOBBI®
3¢ deKTHI, HCNIONB3YyeMble B (PU3NIECKUX U3MEPEHHSIX.

Tema 6.2. CoBpeMEHHOE CTPOCHHE aTroma,
cTpoenue BemecTBa. CeKTpbl N3Ty4YeHUs, TTOTIIOMICHHS]
Y MX aHAJIU3.




Paznen 7. Obume cBeneHus 00 U3MEpEHHIX

Tema 7.1. Tlomarne wu3sMepeHus (B TOM YHCIIE
uudposoro). OCHOBHOE ypaBHEHUE H3MEPEHUH.

Tema 7.2. CrpykTypHas cxemMa HU3MEpPEHHH,
M3mepurenbHas 3a1aya.

Tema 7.3. IlorpemrHocTh HM3MepeHUil. AHau3 U
00paboTKa pe3yJIbTaTOB U3MEPCHHIA.

Paznen 8. MeToibl u3MepeHuii
Tema 8.1. Knaccudukauus nsmepenuil. Buasl u
001aCcTH N3MEpPEHHH.
Tema 8.2. OcoOEHHOCTH OCHOBHBIX METOJIOB
HU3MEPEHUH.
Tema 8.3. MeToas! M(POBBIX U3MEPEHUIt
Tema 8.4. OueHka MOrPEUIHOCTH M3MEPCHHUH IPH
WCIIOJIb30BaHHHU PA3JIMYHBIX METOJIOB H3MEPEHUI.

Pazpnen 9. Ilonsatue o cpenacrBe u3MepeHUi
U3MEpEeHUH B  KJIACCMYECKOM M OHU(pPOBOM
METPOJIOTHYECKOM 00eCTIeUeHIH.

Tema 9.1. OcHOBHBIE ONpeeNICHHs, CBSI3aHHBIC CO
CpEACTBOM U3MEpEeHUI (CN). OyHKIUS
npeoOpa3oBaHMs U rPaAyHpOBOYHAS XapaKTEPUCTHKA.

Tema 9.2. Knaccupukamus CU.  Mepsl
N3mepurensHbie MpUOOpPHI 51 TUPPOBHIY
U3MEPUTENbHBIC CUCTEMBI.

Tema 9.3. Hopmupyemble METPOIOTHYECKIE
xapaktepuctuku CH.

Tewma 9.4. TourocTs aHanoroBeix U nudposerx CHU,

Paznen 10. Metobl u cpeAcTBa U3MEPEHUI
pa3IUYHBIX (PU3NYECKUX BETUIHH

Tewma 10.1. 'eomeTpryeckrie BETUIHNHBI.

Tema 10.2. DnekTpuUecKUe BETUIHHBIL.

Tema 10.3. Mexanudeckue BeJMYMHBI (Macca,
napaMeTphel JIBIDKEHUS, BHOpamus, JaBIIEHUE, BaKyyM,
pacxo/ KUIKOCTEH U Ta30B).

Tema 10.4. IlapaMeTpbl CTPOEHHUS U COCTOSIHUS
BEIIECTB W MaTepualioB (KOHIEHTpAIMs BEIIECTB,
BIIQXKHOCTb, TEMIIEPATYPa).

Tema 10.5. OnTuko-puznyeckue N3MepeHusl.

Uroro B cemectpe:

34

17

57

Cemectp 7

Paznen 11. CoBpeMeHHbBIE METO/IbI UCCIIEIOBAHMS
MUKPOCTPYKTYPHI (PU3HUECKHUX OOBEKTOB
Tema 11.1. Meronbl 3JIEKTPOHHOU
MUKPOCKOIIHH.
Tema 11.2. CxaHupyromast 30HJ0BAas
MHUKPOCKOIIHSl. ATOMHBIA CHWJIOBOW M TYHHEJIbHBIN
MHUKPOCKOIL.

20




Pasznen 12. Metonpl u cpesicTBa U3MEPEHUM Ha
TPAJAUIIMOHHOM H IIU(HPOBOM IIPOU3BOICTBE

Tema 12.1. W3mepeHusi yrioB, JHHEHHBIX]
pa3MepoB.

Tema 12.2. Usmepenus OTKIOHeHHH (HOpMBI U
B3aUMHOT'O PaCIIOJIOKEHHS TOBEPXHOCTEH.

Tema 12.3. U3mepeHus IIEPOXOBATOCTH H
BOJIHUCTOCTH MOBEPXHOCTH. 8 6 12 5

Tema 12.4. M3mepeHusi 1 KOHTPOJb MapamMeTpoR
pe3bObI U 3y0UaThIX KoJec (epenay).

Tema 12.5. KoHTpoJ1b KauecTBa MOKPHITHIA.

Tema 12.6. MHoroQyHKIMOHATEHEIE 10
CHEUMANN3UPOBAHHBIE H3MEPUTENIbHBIE CHCTEMBI sl
KOHTPOJISI TIAPAMETPOB CIIOKHONPOPHIBHBIX JIeTanei H
y3JIOB.

Paznen 13. Metoasl KOHTPOJIS U UCTIBITAHUHN Ha
TPAJANIIMOHHOM H IIH()POBOM IIPOU3BOJICTBE

Tema 13.1. Kontpons rapaMeTpon
TEXHOJIOTHUYECKHX mpoleccoB. Kinaccudpukanus MeTonos
KOHTPOJISL.

Tema 13.2. MeTonsl u cpejicTBa Hepaspymamomerg 4 4 5 6 10
KOHTPOJISL.

Tema 13.3. Hasnmauenwe wu kiaccuukamnms
METOJ0B HCIIBITAHUI.

Tema 13.4. KoHTposs ¥ ucnbiTaHUs Ha [U(PPOBOM
IPOU3BOJICTBE

Paznen 14. [lepcriekTUBHBIE HAITPABICHUS
Pa3BUTUSI U3MEPUTENIBHON TEXHUKU
Tema 14.1. Tennenuuu pa3BUTHS

U3MEPUTENIbHON TEXHUKH. 2 3 >
Tema 14.2. CoBpemeHHbIe W IEPCIIEKTHUBHBIC
U3MEPUTENIbHbIE TEXHOJIOTHUH, CUCTEMBI U CEHCOPBI.
BrInonHeHne KypcoBOro NpoeKTa 17
Hroro B cemectpe: 17 17 17 17 40
Utoro 68 17 ol 17 135

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOyyarolMMUCsT ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ieioB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe Pa3acyIioOB U TCM JICKHMOHHOI'O MHUKJId

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
Tema 1.1. Copepxanue kypca. OCHOBHBIE TEpPMHHBI U
OIIpeIeJICHUsL.

OcHOBHEBIE 3JIeMEHTHI Kypca. Ou3ndecKkre OCHOBBI U3MEPEHUH.

Tema 1.2. IlpoOGnembl  opraHuM3alnu, TNPOBEACHUS U
WCIIOJIb30BaHMS TEXHUUECKUX U3MEPEHUI.
Knaccubukanms ¢usnuecknx o0bekToB. DopMmbl  MpeJicTaBICHUs

Paszen 1. O0Omue nosoxxeHus




B3aMMOCBA3HU (bHSI/I'{eCKI/IX BCJIMYHH.

Pasngen 2. OcHoBHEIE
MPUHIUIIBI MEXaHUKH,
UCTIOJIb3yEeMbIC B H3MEPEHUSIX

Tema 2.1. OOmwue 3aKOHBI BzanmogeiictBue
MaTepHaIbHBIX TE.
Buner nuxeHus. OCHOBHBIC IMOJIOKECHUS KHMHEMATHKU U JIWHAMUKH.
MexaHHUeCKHEe METO/IbI U3MEPEHHSI CUITBI U MACCHI.

Tema 2.2. I'apMmonwdeckne KojaeOaHWs, BOJHOBOE IBIKCHHE H

a¢dexr Jloruiepa B TEXHUKE U3MEPEHHUIA.

JBHXKCHUA.

[lepuonnueckue mnporecchl. Pe3oHaHC B (QU3MKE U TEXHUKE
n3MepeHuid. u3nyeckue SIBJIEHUSI BOJIHOBBIX MTPOIIECCOB.

Tema 2.3. DHepreTHyecKHe XapaKTEPUCTHKH  (PU3MIECKHUX
00BEKTOB, 3aKOHBI COXPaHCHUSI.
Knaccudukarms JHEPreTHYECKUX XapaKTEePHUCTHUK. 3aKoHBI

COXpaHEHHUS B M3MEPEHUSX.

Pazgen 3. MonekynsapHo-
KHHCTUYCCKasd TCOpUI U
H3MEepeHHs

Tema 3.1. ba3zoBbie XapaKTepUCTUKU Tra30B U KUIKOCTEH. OCHOBBI
KMHETUYECKON TEOpUH, OHATHE TEMIIEPATYPHI.

OCHOBHBIE ~ TOJIOKEHHSI ~ MOJICKYJSIPHO-KMHETHYECKOH  TeopHuu
BemiecTBa. lIpuMeHeHHe 3aKOHOB THApO- U a3poctatuku. llowsTue
UJEeabHOTO U peanbHoro rasa. [lonsTie reMnepaTypsl.

Tema 3.2. ®azoBeie W MeTacTaOWIBbHBIE IEpPexXonbl. MeToabl
u3MepeHni (U3NYECKUX BEJIUYMH, OCHOBAHHBIC HAa METACTAOMIBbHBIX
nepexoax.

BzanmopeiictBue monekyn. @a3oBbie Mepexoibl, MeTacTabWIbHBIC U
KpUTHUeckue coctosius. [Ipumenenne meTacTaOMIIBHBIX COCTOSIHUM B
M3MEPEeHMSIX.

Tema 3.3. TepmoauHamMuyecKue TPOLECCHl, TeMIepaTypHbIE
mkansl. Mcnons3oBaHue 3aKOHOB TEPMOAWHAMMKH, THAPOCTATUKUA M
THUIPOAMHAMHKH B (PU3UUECKUX U3MEPEHUSX.

OCHOBHBIE TIOJIOKEHHS TEPMOJMHAMHUKHU. TeMmmnepaTypHblE IIKaJIbl
TensoBble METOIBI H3MEPEHHS (PU3UUECKUX BEJINUMH.

Paznen 4. IlpuMeHeHrEe 3aKOHOB
OTITHKH B (PU3MUYECKUX
HU3MEPECHUSIX

Tema 4.1. 3akoHsl TreoMeTpudeckod onTuku. Onrudeckas
MHUKPOCKOITHSI.
5 SMIMPHUYECKHX 3aKOHOB TreoMeTpudeckod onrtuku. Iloctpoenue
n300paXkeHus1, 1aBaeMOro MUKPOCKOIIOM.

Tema 4.2. VHTepdepeHIIMOHHBIE W TOJSPU3AIMOHHBIE METObI
n3MepeHuid. @oroMerpusl.
Wntepdepenuus CBETa, MPUHLIAI (hopmupoBaHus
UHTEePPEPEHLIMOHHBIX ToJ0c. JIMHelHass W Kpyromas HOJSPU3ALMAL.
OcHOBHBIE (OTOMETPHUYECKHE BEIWYHMHBL. l3MepeHHe CBETOBOTO

W3JIy4YEHHUSL.

Paznen 5. OcHoBBI TEOpHH
3JIEKTPOMArHUTHBIX
B3aMMOJICHCTBU B hU3HKE U
TEXHUKE U3MEPEHUN

Tema 5.1. DnexTpocTaTuKa U METOABI U3BMEPEHUN, OCHOBAHHBIE Ha
€€ 3aKOHax.
OCHOBHBIC TOJIOKCHHUS JJICKTPOCTATUKH M WX TNPUMCHCHHE B
WU3MEPEHHSIX T'E€OMETPUUYECKUX BEIIMYMH, BIAXHOCTH. lIpumeHeHme
HETOJISIPHBIX JIUAJICKTPUKOB B H3MEPEHUSIX

Tema 5.2. DJeKTpoMarHUTHBIC B3aUMOJCHCTBUA. [IpUHITUTIBI
MpeoOpa30BaHus HEIICKTPUUIECCKUX BEJIMYUH B JIEKTPHUCCKHE.
OCHOBHBIE 3aKOHKI JJIEKTPOMAarHeTu3Ma. TepMo- U TEeH30PE3UCTUBHBIH
addexr, apdext Xoma B M3MEPEHUSIX.

Tema 5.3. DnexkTpoMarHuTHbIE KOJicOaHHsS M BOJIHBL. BoyiHOBas
MIPHUPOJIA CBETA.
ONEeKTpOMarHuTHBIE BOJHBI, YypaBHeHHs Makcsea.
CBETOBOI'0 U3JIYUCHHS KaK BOJIHBI.

[TapameTpsl

Pa3nen 6. DneMeHTEI
KBaHTOBOH (pM3UKH B
A3MEPEHUAX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAHTOBOH (DM3UKH. DJIEKTPOHHOE

CTpoeHHe BeliecTBa. KBaHTOBbIE O(MQEKTHI, HUCIONb3yeMbIC B
(bU3NYECKUX U3MEPCHHUSIX.
TerioBoe wu3inydeHne aOCOMIOTHO dYepHoro Tena. Dorosddekr.

KOpHYCKYHﬂpHO-BOHHOBOﬁ AyaJInu3M. HpI/IH]_[I/IH HCOMPCACICHHOCTH




Ieiizenbepra.

Tema 6.2. CoBpeMEHHOE CTPOCHHE aToMa, CTPOCHHE BEICCTBA.
CHeKTphl N3ITyYeHYs], TTOTJIONICHUS U UX aHau3.
CoBpeMmeHHass  Mojellb  aromMa.  KBaHTOBBIE  XapaKTEPUCTUKH
anekTpoHoB. OOpa3oBaHre MOJEKYJ U KPUCTAIIOB. AHAIIN3 CIIEKTPOB
W3JTYYEHUsI U TIOTJIONICHUSI.

Pasznen 7. O0Owmue ceeneuns 00
HU3MEPEHUH

Tema 7.1. Ilonstue wusmepenus (B TOM YHCIE LUPPOBOTO).
OcHOBHOE ypaBHEHHE NU3MEPEHHI
OcCHOBHBIE TEPMHUHBI, CBfA3aHHBIE C u3MepeHuwsMU. Llugpossle
n3mepeHust. OCHOBHOE ypaBHEHHE U3MEPEHUH U €0 IEMEHTHI.

Tema 7.2. CrpykTypHas cxema wu3MmepeHuil. M3mepurenbHas
3a1ada
OJeMEeHThl M KaHAJIbl CTPYKTYPHOM cxeMmbl m3MepeHuid. CTpykTypa u
coJiepKaHue ITANOB PEIICHNsT N3MEPUTEIBHON 3a1auH.

Tema 7.3. IlorpemHocTh wu3MepeHHMit. AHamu3 u 00paboTka
Pe3yIabTAaTOB U3MEPECHUI
Buapl nmorpemHocteid uamepeHus. MeToabl ONMCaHUs U OLECHHBAHUS
norpenrHocTel u3MepeHuid. OCHOBHBIE TPWHIMIIBI CYMMHPOBaHUS
morpemHocTelt  m3MepeHnid. OOpabOTKa W3MEpeHHBIX 3HAYCHHUN
(hHM3UYECKIX BEITHIHH.

Paznen 8. O0uue ceegeHus o
METOJIaX U3MEPEHUN

Tema 8.1. Knaccudukamuss wusmepenuit. Buapl u  obmactu
HU3MEPEHUH.
[TpuanMTE K1accndukanuy u3MepeHuin. TUITEI U BUABI H3MEPEHUH TI0
pa3auuHbiM  KpuTepusM. CTpykTypa H  COJIEp)KaHUE o0OJacTei
U3MEPECHUM.

Tema 8.2. Oco6eHHOCTH OCHOBHBIX METO/IOB M3MEPEHUIA.
Meroapl U3MEpEHUIl: METOAbl HEMOCPEACTBEHHON OLEHKH, METOJbI
cpaBHEHUs ¢ Mepoit. Kinaccudukaiys MeTo10B U3MEPCHHIA.

Tewma 8.3. Metosr npoBEIX U3MEPEHUN
Knaccudukanms u npuMeHeHne nupoBeIX METOAOB U3MEPEHUH.

Tema 8.4. OnieHka MOTPenIHOCTH U3MEPEHHUH MTPU HCTIOJIb30BaHUHU
Ppa3INYHbIX METOAOB H3MepeHI/II>'I.
AHanu3 BIMSHHUA ~ HCIOJNB3yEeMOTO METOJa Ha  IOTPELIHOCTb
WU3MEPEHMI: TeOMEeTpUYECKHe M3MEpPEHHs, H3MEpPEeHHs]  MaccChl,
JNEKTPUUECKHE U3MEPEHHUS.

Pazpen 9. IlonsTue o cpeacrae

WU3MEPEHHI B KJIIACCHYECKOM U

UPPOBOM METPOJIOTHUECKOM
o0ecIreYeHuH.

Tema 9.1. OcHoBHBIE onpeneneHusi, cBsizanHbie ¢ CU. OyHKIMA
npeoOpa3oBaHus U rPpadyHpOBOYHAs XapaKTepUCTHUKA
Onpenenennss CHM U CMEXHBIX TEPMHUHOB IO MEXIyHAPOJIHBIM H
HannoHabHbIM H/I. dyHKIMH, HCIIONB3yEMBIE JUIsI MATEMATUYECKOTO
onucanus CU.

Tema 9.2. Knaccudukauuss CHU. Mepot. 3mepuTenbHbie TprOOPHI
1 I (pOBbIE U3IMEPUTEIBHBIC CHCTEMBI
[Mpunnunet knaccupukamuu CH. [Ipumepsr Mep Gu3NUECKUX BEIUUHH:
MEepbl  JJIMHBl W DJEKTPUUYECKOTrO0  CONPOTHUBIEHUS,  THUPH.
Knaccudukanus u npuMepbl COBPEMEHHBIX U3MEPUTENBHBIX TPUOOPOB
Y CHCTEM.

Tema 9.3. HopmupyeMblie MeTposiornueckue xapakrepuctuku CU
['pynmbl HOpMUPYEMBIX METPOJIOTHYECKHX XapaKTEPHUCTHUK CPEICTB
m3mepernidi. TpeboBarnms HJl K HOpPMHPOBAaHWIO METPOIOTHYECKUX
XapaKTEPUCTUK CPEJCTB U3MEPEHUI.

Tema 9.4. TounocTh aHanorossix 1 uudppossix CU
Knaccer Tounoct CU. AGcoioTHas, OTHOCUTENLHASI M ITPHBEJICHHAS
norpemHocty CH.

Pa3nen 10. Metoas! u cpeacTsa
U3MEPEHUN pa3IuyHbIX
(hM3UYeCKUX BETHINH

Tema 10.1. 'eomeTpudeckne BETMUNHBI
Wsmepsiemble  TeoMmeTpuueckue BenuuyuHbl.  Kitaccubukaius wu
Ha3HAYCHWE METOJOB W CPEICTB H3MEPEHHA T'€OMETPUICCKUX
BeanUWH. MexaHndeckue U onTHKo-Mexanndeckne CH.




Tema 10.2. DnexTpuyecKkue BETUUHHEI
Usmepsiemble  sneKTpUuYecKHe  BeldwuyuHbl.  Knaccubukaums U
Ha3HAuYCHHE METOJIOB U CPEIICTB M3MEPEHUH AIIEKTPUYECKUX BEITHYHH.
N3mMepenne mapaMeTpoB 3JIEMEHTOB IEKTPHUUECKUX L.

Tema 10.3. Mexanudeckne BETHIHNHBI
Usmepsiemple  MeXaHWYeCKHE  BEIMYMHBL.  (Macca, TapaMeTpsl
JIBWKEHUSI, BUOpanys, TaBleHHe, BAaKyyM, PacXxo/ KHIKOCTEH U Ta30B).
Knaccupukanms W Ha3HaAu€HHME METOAOB M CPEACTB H3MEpEHHI
MEXaHWYEeCKUX BEITHINH.

Tema 10.4. IlapameTpbl CTpPOEHHUS U COCTOSHUS BEIIECTB U
MaTepuanoB
U3mepsiemble BENWYMHBI, XapaKTEPHU3YIONIUE CTPOEHHE W COCTOSHHE
BEIIECTB W MAaTepHaOB (KOHIEHTpPAIUs BEIIECTB, BIAKHOCTD,
IUIOTHOCTH, TeMneparypa). Kinaccudukanys u Ha3HaUeHUE METOJOB U
CpEJICTB U3MEPEHUI.

Tema 10.5. OnTuko-(hru3nyecKue n3IMepeHus
Usmepsiemble  ONTUKO-(pU3MYecKHe  BEIMYUHBI  (OCBEIIEHHOCTb,
SAPKOCTh, MApaMEeTPbl ONTHYECKHX Cpell, LIBET, CHEKTPBI, JSHEPTHS
onrtryeckoro m3nydenns). Kimaccudukamys u Ha3HaYeHHE METOMIOB H
CPEACTB U3MEPECHUIA.

Paznen 11. CoBpemeHHbBIE
METO/IbI HCCIICIOBAHHUS
MHKPOCTPYKTYPbI (PU3HIECKUX
00BEKTOB

Tema 11.1. MeTozp!l 371€KTPOHHOW MUKPOCKOITHH.
[IpocBeunBaromasi W pacTpoBasi  JNEKTPOHHAS  MHMKPOCKOIHAL.
[TpuHNUTEL perucTpanun nHGOpMauu 00 0OBEKTE.

Tema 11.2. Ckanupyromias 30HI0Basi MHKPOCKOMHUA. ATOMHBIN

CUJIOBOW U TYHHEJIBHBII MUKPOCKOIL.
[puanumer  paborsr C3M. OcoOEHHOCTH  TOMHO-CHJIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, chepa MPUMEHECHHUS M OTPaHUYCHHS.

Pazgen 12. MeTone! u cpeacTBa
WM3MEPEeHHIA Ha TPAJUIIMOHHOM H
(hpOBOM TIPOU3BOJICTBE

Tema 12.1. Metpomoruueckoe obecreueHue UGPOBOTO
MIPOM3BOJCTBA
TumnoBast cTpykTypa uM(GpPOBOrOo NPOU3BOACTBA. IIPOMBIIUICHHBIH
uHTepHeT Beniel. CoBpeMeHHbIE MPOM3BOACTBEHHBIE WH()OPMAIIMOHHOA
U3MepUTENbHbIE cUcTeMbl. PaboTra ¢ m3MeputenbHOW HHMOpMalmed B
dopmare BigData.

Tema 12.2. 3mepenHus yriioB, JMHEHHBIX pa3MepOB

Metonabl u CpEACTBA  M3MEPEHUIl  YTJIOBBIX BEJINYHH.
W3mepuTenbHblii MHCTPYMEHT, PBIYaKHO-MEXaHUYECKUE W OINTHKO-
MEXaHMUYECKHE CPEACTBA HM3MEPEHUH JMHEWHBIX W JAHaMETPaJIbHBIX
pa3MepoB.

Tema 12.3. M3mepeHuss OTKIOHeHHs (OPMBI W B3aHMHOTO
PacIooKeHNs: HOBEPXHOCTEH
Knaccudpukanms OTKIOHEHWH (OpMBI M B3aUMHOTO PAaCIOJIOXKEHUS
noBepxHocTeit. CpeAcTBa U3MEPEHHI OTKIOHESHUH (POPMBI TUIOCKUX U
HWIMHAPUYIECKUX TIOBEPXHOCTEN.

Tema 12.4. V3mepeHus mepoxoBaTocTb HOBEPXHOCTH
[TapaMeTpsl IEPOXOBATOCTH TMOBEPXHOCTEH M CIIOCOOBI €€ OILEHKU.
MeTtozp!l ¥ cpeacTBa U3MEPEHNH IIEPOXOBATOCTH TOBEPXHOCTH.

Tema 12.5. M3MmepeHuss W KOHTPOJIb IApaMeTPOB pPe3bOBI U
3yOuaThIX KoJiec (repeaad)
OcHOBHBIE TMapaMeTpsl pe3pObl W 3y0uaTeix Kojiec (mepenad).
KoMmyeKkcHbIf ¥ TO3JEMEHTHBIH KOHTPOJIb IMapaMeTpOB pPE3bOBI.
KonTpone HOpM TO4HOCTH 3yOUaTHIX KOJIEC U Tepeaad.

Tema 12.6. KoHTpoub KauecTBa MOKPLITHI
Knaccudpukanms mokazaTteneid KadecTBa TMOKpHITHH. Mertoasl u
CpelCTBA M3MEpPEHHsA TOJUIMHBI, TBEPJOCTH U IIEPOXOBATOCTH
MOKPBITHH (TUIEHOK).

Tema 12.7. MHOroQyHKIMOHAJIBHBIE W3MEPUTEIbHBIE CHCTEMBI
JUTSL KOHTPOJISL TApaMeTPOB CI0KHOMPOMMIBHBIX JeTalCH U y3JI0B




CnoxHonpouiabHbIe  JeTamd W y3Jbl, HCHOJNb3yeMble  MpHU
IPOM3BOJCTBE HAYKOEMKHUX wu3ienuil. CucTteMbl A U3MEpPEHUs U
KOHTpPOJIA TapaMeTpOB CIIOKHBIX JeTaliedl: BHIECOMUKPOCKOIIBL,
KOHTPOJIbHO-U3MEPUTENbHBIE MalIMHBL, Opoduiorpadsl, Ja3epHbIe
TPEKEPBHIL.

Pazgen 13. MeTonbl KOHTPOJIS U
UCIIBITAHUH Ha TPATUIIMOHHOM U
M(POBOM POU3BOJICTBE

Tema 13.1. KoHTpOIb MMapamMeTpoOB TEXHOJOTHIECKHUX TIPOIIECCCOR.
Knaccudukanms MeTonoB KOHTPOJISL.

Hcnonb3oBaHue KOHTPOJIS PU TEXHOJIOTHUECKONH 00paboTKe neTasei.
ITpuHnune! K1accuuKanuyu METOJ0B KOHTPOJIS.

Tema 13.2. Metoasl U cpeacTBa Hepa3pyIIAIOMIET0 KOHTPOIS Ha
TPaJULMOHHOM U H(POBOM IIPOU3BOCTBE.

OCHOBBI HEpa3pyIIAIOLIEr0 KOHTPOJIA. MeToIsl Hepa3pyllaroliero
KOHTPOJIS: paaralOHHbIN, MAarHUTHBIN, BUXPETOKOBBIH,
aKyCTUYEeCKHW, onrtudeckuil. Hepaspymaromuid  KOHTpOJIb  Ha
IU(PPOBOM MPOU3BOJICTBE.

Tewma 13.3. Haznauenne u xiraccuduKais METOI0B UCTIHITAHHIA.
[TpuHIUIBL KIIACCU(UKAIIUM METOMOB HCHbITaHUNA. OCHOBHBIC BHIBI
HUCIIBITAaHUH MEXaHHUYCCKHCE, Ha YAapHbIC BO3)Z[CI71CTBPI$I, Ha
BO3JIeiicTBHEe BHOpanuii, Ha BO3JAEHCTBHS JHUHEWHBIX YCKOPEHHIA,
UCTIBITAHUS 3JIEKTPOOOOPYIOBAHMUSL.

Tema 13.4. KoHTposb ¥ HcIbITaHUS. HA U(QPOBOM ITPOU3BOJICTBE

Paznen 14. IlepciekTUBHEIC
HaIpaBJICHUS pa3BUTHUS
HU3MEPUTETbHON TEXHUKHU

Tema 14.1. TenaeHIINN pa3BUTHUSI U3MEPUTEILHON TEXHUKH.
O030p OCHOBHBIX HANPABICHUU Pa3BUTUS H3MEPUTENBHON TEXHUKH.
Wsmepurenwvuas Texauka u Manyctpust 4.0.

Tema 14.2. CoBpeMeHHBIE U TEPCHEKTHBHBIE H3MEPUTEIHHBIE

TEXHOJIOTHH, CUCTEMBI U CEHCOPBI.
CrpykTypa THUNOBOM U3MEpUTENbHOU cuCTeMBL. llepcrnekTuBHbIE
UPPOBBIE JATYNKHN U CEHCOPBIL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/EHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJI0EMKOCTh

N3 aux No
Ne | Tems! npakTuyeckux | POpMBI MPAKTHYECKUX | TpPYdOEMKOCTh, |MPAaKTHYECKOH |pasmena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
Cemectp 7
1 MeTtoabl Paz6op 4 2 11
ANEKTPOHHOU U JIOTIOJTHUTEILHOTO
30H/10BOM Marepualia, TUCKyCCus
MHUKPOCKOIIHH
2 [Mudposoe Pazbop 4 2 12
MIPOU3BOJICTBO U €0 JIOIIOTHUTEILHOTO

MECTPOJIOTNYECKOC marcpualia, JMCKyCCUAa

o0ecrieyeHue
3 W3mepenus npu Pazbop 2 1 12
KOMILIEKCHOM JIOTIOJTHUTEIBHOTO
KOHTpOJIE Marepuana, JUCKYCCHs
OTBETCTBEHHBIX
JIeTajel U y3JIOB
4 KoHnTpons u Pa36op 4 2 13
UCTIBITAHUS Ha JIOTIOJTHUTEITHHOTO

1 poBOM MaTepuaia, JUCKYCCHs




IPOM3BOJICTBE
5 | HHTemnekTyalbHbIC Paz6op 3 2 14
TaTYUKH U JIOTIOJTHUTEIILHOTO
MH(OPMALIMOHHO- | MaTepuala, IUCKYCCHUs
U3MEPUTEIIbHBIC
CUCTEMbI
Bcero 17
4.4, JTabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabmuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HammenoBanue 1a60paTopHEIX padot TpyaoeMKoCTh, | MpakTUUYECKO# | pa3zmerna
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 5
1 | Pacyer morpenHoCcTy BECOB 5 3 2
2 | UccrnenoBanrne OCHOBHBIX METPOJOTHUSCKHUX 4 2 2
XapaKTEPUCTHK IEKTPOMEXaHUIECKUX
M3MEPUTENbHBIX TPHOOPOB
3 | 3mepeHune CKOpOCTH BpaIICHHS TAXOMETPOM 4 2 2
4 | JInHAMUYECKUH PEKUM pabOTHI CPEJICTB 4 2 2
U3MEPEHUI
Cemectp 6
1 | IIpsimMble, KOCBEHHBIE U COBMECTHBIE UBMEPEHMUSL. 3 3 7,8
2 | UccnenoBanue METPOIOTMYECKHUX XAPAKTEPUCTUK 3 3 58,9
MYyJIbTUMETPA
3 | U3mepenus 9acToThl, meproia u a3kl 4 3 5,10
JIEKTPUUYECKUX CUTHAJIOB.
4 | M3mepeHue napaMeTpoB dIEKTPUIECKUX 2 2 5,10
Lenen
5 | UccnenoBanue MMIYIbCHBIX CUTHAJIOB C 3 2 59,10
MTOMOIIIBIO ocIIorpada
6 | M3mepeHne TOKOB pa3HbIX HopM 2 3 59,10
Cemectp 7
1 | M3mepeHue mepoXxOBaTOCTH MMOBEPXHOCTH 3 2 12
2 | U3smepenune MTUHEHHBIX pa3MepoOB JieTayiei 3 2 12
BUJICOMHKPOCKOTIOM
3 | OmnpeneneHne METPOIOTUIECKIX 3 2 12
XapaKTePUCTHK U3MEPHUTEITHHOTO
WHCTPYMEHTA
4 | AHanu3 nokanpHOM cxembl noBepku CU 2 1 12
5 | CratucTudeckuit KOHTPOJIb Ka4ecTBa U 3 1 13
CTaOMIIBHOCTH IMPOM3BOCTBEHHOTO TIpoIiecca
6 | IIpoBepka coriacus OMBITHOIO 3 1 13
pacrpeeieHus C TEOPETHIECKIM
Bcero 68

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI




Llens KypcoBOTO MHpOEKTa: pa3paboTKa METOIUKH H3MEPEHHH Ppa3NWYHBIX BEIWYHH;
pa3paboTKa METOUKH KaTUOPOBKU MIIM TIOBEPKH CPEICTB U3MEPECHUN.

YacoB MpakTHYECKOH MOJATOTOBKH: 8.

IIpumepHbIe TEMBI 3alaHUi HAa KypCOBOW IPOEKT puBeeHbl B pasaene 10 PIT/I.

4.6. CamocrodarenbHas paboTa 00y4arouIXcs
Buiel camocTosiTennbHOM paboThI U €€ TPYJ0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Buasl caMoCcTOsITeNIbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5, Cewmectp 6, Cemectp 7,
Bun camocrosiTensHO#M paboThI
qac qac qac Jac
1 2 3 4 5
M3ydeHne TeopeTUYecKOro Marepuasia 30 10 20 10

nucuuriniel (TO)

Kypcoroe npoektuposanue (KII, KP) 25 25

Pacuerno-rpaduueckue 3ananus (PI'3) -

Brimonnenue pedepara (P) -

[ToaroroBka K TEKyIIEMy KOHTPOJIIO

ycneBaemoctu (TKY) ! 3 10 2
Jomamaee 3amanue (/J13) 20 15 15
KonTponbubie pabotel 3a04HIKOB (KP3) -
IToaroroBka K MpoMeXyTOUHOU 18 8 12 5
atrecrauuu (ITA)

Bcero: 118 38 57 40

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUaromUXCsl 0 JUCIUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKNE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Ne4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUHN

Kommuectso
HK3EMILTIPO
BB
ITudp/ - OubmioTeke
URL apec nonrorpaduyecKas CChUIKa (xpome
JIEKTPOHHBI
X
SK3EMILTIPO
B)
006 O-75 OCHOBBI METPOJIOTHH: YUEOHHK / 5
Oxkpenunos B.B. u ap. — CII6: 'VAIL
2020. 479 ctp.
https://znanium.com/catalog/document? | MeTposorus, cTaHapTH3aNUS 1
10=373502 ceptudukanys: yaeoOHuk / iBaHoB A.A. u
ap. — M: UHOPA-M, 2021. 301 ctp. /
004 1175 [Tudposast MeTposiorus : yueOHOe 3



https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502

nocob6ue / FO. A. AnToxuna [u ap.] ; pen.
B. B. Oxpenuios ; C.-Iletep0. roc. yH-T
a’pokocM. mpubdopoctpoeHus. - CaHKT-
ITerepOypr : M3n-Bo 'YAII 2021. - 181 c.

https://znanium.com/catalog/product/14
05813

[eep, A. Unanyctpus 4.0 : oT IpopbIBHOM
OM3HEC-MO/IeNU K aBTOMATHU3aIMK OU3Hec-
nporeccos : yueOHuk / A. B. llleep ; mep.
c aarin. O. A. Buanuenko, /. B.
Credanosckoro ; mox Hayd. pen. . B.
CredanoBckoro. - Mockaa :
W3narensckuit gom «leno» PAHXul'C,
2020. - 72 c. - (AkaneMudecKkuii yueOHUK).
- ISBN 978-5-85006-194-4. - Tekcr :
anekTpoHHbId. - URL:
https://znanium.com/catalog/product/1405
813 (marta obpamenus: 13.05.2022).

https://znanium.com/catalog/product/14
05779

[Mudposas Tpancopmarnus: [oT, Al, VR,
Big Data / Digital Transformation: 10T,
Al, VR, Big Data : coopnauk goknanos XII
MEXIYHAPOJAHOU CTYA€HUYECKOU Hay4YHO-
MIPAKTUIECKON KOH(PEPEHIINH / OTB. 32
BoiI. M. A. IBanoBa. - Mockaa : Jlemno
(PAHXwuI'C), 2019. - 256 c. - ISBN 978-5-
85006-171-5. - TekcT : 3JIEKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/1405
779

/https://znanium.com/catalog/document
?21d=357461

Mertposorus: yueonuk /. baBsikun O.b. u
np. — M: ®opywm, 2020. - 522 ctp.

/https://znanium.com/catalog/document
?id=370818

Cranpaprtuzanus, METpOJIOTHUs,
MOATBEPK/IEHUE COOTBETCTBUS: YICOHHK /
bonapes b.I1. - M: UHDPA-M, 2021. -
365 crp.

53 T30 Teiinop /x. Beenenue B reoputo ommook. | 2 k3. PO
M.: U3n. Mup, 1985. — 324c.

681.2 M45 Meitzna @. DnexTpoHHBIE M3MEpUTENBHBIE | 2.9K3.-1'C;
puOOpbI U MeTo/IbI u3MepeHuit. M.: Mup, | 3 3k3.-0O0;
1990. — 535c. 3 9k3.- CO

3akou P® «O0 obecrieueHnn eUHCTBA
U3MEPECHUIN.

3akoH P® «O cranmaptuzanuu B
Poccuiickoiit Denepammy.

[Tono>xeHne o eqUHUIIAX BEIUYUH,
JIOTTYCKaeMbIX K TPUMEHEHHUIO B
Poccutickoi De-gepauyu
(ITocranosnenue IIpaBuTenscTBa
Poccuiickoii @enepanuu ot 31 okTA0ps
2009 r. Ne 879).

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIHOHHOM ceTn «IHTepHEeT»



https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=370818
https://znanium.com/catalog/document?id=370818

[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJii OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb BIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetn «HTepHeT»
URL anpec HaumenoBanue
http://fundmetrology.ru/ denepanbHblii HHGOPMAIIMOHHBIH
¢doHT IO 00ECTICYCHHIO STMHCTBA
W3MEpPEHUI
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTpoiorHuecKie OCHOBBI

tekhnicheskim-izmereniyam/99-metrologicheskie-0snovy- | TeXHHYECKHX U3MEPEHHIA
texnicheskix-izmerenij.html

http://quality.eup.ru/METROL/mo.htm Mertposorunueckoe obecreycHme

http://www.gumer.info/bibliotek_Buks/Science/metr/01.php | Merposorusi, cTanAapTU3AIMS |
cepTuduKaIus

http://studopedia.net/10 167295 printsipi-i-metodi- [TpHHIUIIBL B METOIBI H3MEPCHHS

izmereniya.html

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHEeUeHUs, HCIOIB3yEeMOTO TMPH OCYLIECTBICHUU
00pa30BaTeNILHOTO MpoLecca M0 AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOTr0 POTPaMMHOTO obecriedeHus npeacrasieH B Tadumuie 10.

Tabmuna 10— [lepeuens nporpaMMHOTo obecredeHus

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenpr UCHOMB3yEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HaunmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | MynpTuMeauiiHas JeKIUOHHAS ay TUTOPUS

Crnenmanu3upoBaHHas JJab0OpaTopust «KMETPOJIOTHUU U 52.51,52.50
TEXHUUECKHUX M3MepeHuii», « [ ludbpoBoii MmeTponorum»

10. OueHovHbIE CpeACTBA AJI MPOBEACHUS TPOMEKYTOUHON aTTECTAlluU



http://fundmetrology.ru/
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://quality.eup.ru/METROL/mo.htm
http://www.gumer.info/bibliotek_Buks/Science/metr/01.php
http://studopedia.net/10_167295_printsipi-i-metodi-izmereniya.html
http://studopedia.net/10_167295_printsipi-i-metodi-izmereniya.html

10.1. CocraB OLIEHOYHBIX CPEACTB IS TMPOBEACHUS TPOMEKYTOYHOW aTTeCTAINK
o0yyaromuxcs Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muna 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTO4HO# aTrTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcox BOIPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;
TecTsl.
BrimosnHeHne KypcoBoro rnpoekra DKcrepTHas OIIEHKAa Ha OCHOBE TPeOOBaHMIA K
COJICPKAHUIO KYPCOBOI'O IIPOEKTA.

10.2. B kadecTBe KpHUTEPHEB OILECHKH YPOBHSA CHOPMHPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OOYyJYaIONMMUCS MPUMEHSIETCS S-0a/TbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIICTEHIIMIA, KOTopas puBecHa B Tabmuie 14. B TeuyeHne ceMecTpa MOKET UCIOIb30BATHCS
100-0annpHast ~ mKaja  MOXIYJIbHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuua 14 —Kpurtepuu olieHKH YPOBHSI COPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MMOJOXKEHHS C MPAKTUIECKON
JIeATEILHOCTBIO HAIIPaBJICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOH CIICIIMATM3UPOBAHHBIX MOHITHA.

COTIIMYHO»
Ga4YTCHO»

— oOyuyaroIuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIIQJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
GavTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4yHbIE TTOJI0KEHUS;

— 3aTpyIHsAETCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTCILHOM 4YacTH TPOrPaMMHOTO
MaTepuana,

— IOMyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEeHHH MPOo0JIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBACT TPYIHOCTH B MPAKTHYECKOM IMPUMEHEHHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (hOPMYJIUPYET BBIBOJOB M 000OIIECHHUH.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»




10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bomnpocs! (3amaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne ni/m [lepeuens BompocoB (3a7a4) A SK3aMeHa Kon
MHAMKATOpa
1. OOBsicHUTE TOHATHUS HU3UYECKUN 00BEKT, (PU3nUecKas BEJIMUNHA, [1K-3.3.3
¢buznveckoe mnoie.
2. [Tepeunciure Buabl amxeHus. Chopmynupyiite ocHoBHbIE TostoxkeHust | [1K-3.3.3
KMHEMATUKH U JUHAMUKH.
3. Oxapakrepusyiite nepuoanueckue npoueccol. B uem cocrost pesonanc | I1K-3.3.3
U SIBJICHMSI BOJHOBBIX IIPOLIECCOB B TEXHUKE U3MEPEHUI?
4. [IpuBennuTe OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON [IK-3.3.3
Teopun. PacKpoliTe 3aKOHBI THAPO- U @3POCTATUKH B H3MEPEHUSX.
5. [Mpoananusupyiite ha3oBbIC EPEXObl, METACTAOUIHHBIC U KPUTHICCKUC T1IK-3.3.3
cocTosHUs. UTO BHI Y3HaJIM O IPUMCHEHNHU METaCcTaOMIbHBIX COCTOSHUI B
HM3MEPCHHSX ?
0. OO0BscHUTE MHTEP(PEPEHITMOHHBIC U MOJIIPU3AIUOHHBIC METO bl H3MEPCHUM. T1IK-3.3.3
[IpuBeanTE OCHOBHBIC XapaKTEPUCTUKU OTOMETPHUH.
7. B ueM coCTOAT OCHOBHBIE MOJIOKEHUS SJIEKTPOCTATUKY U UX IPUMEHEHHUE B T1IK-3.3.3
M3MEPECHISIX (DM3UIECKUX BETHINH?
8. OxapakTepu3yiTe OCHOBHBIE 3aKOHEHI dlIekTpoMaruetusma. [Ipoanammsupyiite | [1K-3.3.3
TEPMO- ¥ TEH30PE3UCTUBHBIN 2D deKT, 3pdekT Xoiia B UBMEPEHUSIX.
9. OOBsACcHUTE IEKTPOMArHUTHBIE BOJHBI, ypaBHEeHUsT MakcBemna. [lapamerpsl T1IK-3.3.3
CBCTOBOI'O M3JTY4YCHHUA KaK BOJIHEI.
10. W3 yero cocTouT cOBpeMeHHas MoJieNib aToMa? Kak MOXXHO OOBSICHUTh T1K-3.3.3
KBAaHTOBBIC XapaKTEPUCTUKH AJIEKTPOHOB, 00pa30BaHUE MOJICKYT U
KPHCTAJLIOB?
11. OOBscHUTE IOHATHE 00 U3MEPEHUH: OCHOBHOE ypaBHeHue usmepenuit, | I1K-1.3.3
roMomMoppu3Mm. [IK-2.3.1
I1K-3.3.3
12. [Ipoananusupyiite Ki1accuPpUKaIo H3MEPEHHH. [IK-1.3.3
[IK-2.3.1
[IK-3.3.3
13. B 4eMm cocTosAT HOpMasbHBIE YCIOBUS U3MEPEHUNA? IIK-1.3.3
[IK-2.3.1
I1K-3.3.3
14. Packpolite conepxanue CTpyKTYpHOR CXEMbI U3MEPEHHUN U [IK-1.3.3
U3MEPUTEIIBHOM 3a/1a4u. [IK-2.3.1
[IK-3.3.3
15. Ilepeuncnure n oxapakTepu3yHTe BUAbI IOIPEUTHOCTEN U [IK-1.¥.3
HEONPENEIECHHOCTEN N3MEPEHUN. [1K-1.B.3
16. UYTo BBI y3HAIU O CUCTEMATUYECKOU ITOIPEIIHOCTH, CTATUCTUYECKUX [IK-1.¥.3
croco0ax BBISIBIICHUS CUCTEMATUYECKUX CMEILEHUH pe3yibTara [IK-1.B.3
U3MEpEeHUi?
17. OxapakTepu3yiTe TOUEYHbIE U HHTEPBAJIBHBIE OLICHKU CITy4alHbIX [IK-1.¥.3
IIOIPELIHOCTEM. IIK-1.B.3
18. OOBsicHuTe 00IIKe MpaBUiIa CYMMHPOBaHUs norpemHoctelt uamepenuit. | I11K-1.Y.3
[IK-1.B.3
19. [IpoananusupyiTe METOABI U3MEPEHUI: METOABI HETIOCPEICTBEHHOU IIK-1.3.3
OLICHKH, METO/IbI CPABHEHUS C MEPOM. [IK-2.3.1
I1K-3.3.3
20. Kakue gakTopbl yUUTHIBAIOTCS PU aHAJIN3€E BJIUSHUS HCIOJIB3YEMOTO [IK-1.¥.3




METO/a Ha MOTPEIIHOCTh U3MEPEHH? IIK-1.B.3
21. OOBsICHUTE TTOHATHUE O CPEACTBE U3MEPEHUMN: CTPYKTYpa, (PyHKITUS I1K-1.3.4
peoOpa3oBaHus, TPaIyUPOBOYHAS XapaKTepUCTHKa, Bua u Tl cpeacts | [IK-1.B.1
HU3MEpPEHHUIA. I1K-1.B.2
22. B uem cocToaT HOpMUpPYEMbIE METPOJIOTUYECKUE XAPAKTEPUCTUKU [IK-1.¥.3
CPEJICTB U3MEPEHUI ? I1K-1.B.3
23. Boiaenure ocHOBHBIE TPU3HAKU aOCOIIOTHON , OTHOCUTENBHON U [IK-1.¥.3
npuBeAeHHOM norpemHocty CH. I1K-1.B.3
24, UYto BBI y3HAIM O KJIACCaX TOYHOCTHU CPEICTB U3MEPEHHI? [IK-1.¥.3
I1K-1.B.3
25. OO6mwscaute npuHIHns knaccuduranun CU. Uro u3 cebds [IK-1.3.4
MPEACTABIISIIOT MEPhl (PU3NUECKUX BETUYNH ? I1K-2.3.1
26. [Ipoananu3upyiiTe METOJBI U CPEICTBA U3MEPEHUS TEOMETPUUECKUX I1K-1.3.4
BennumH. PackpoiiTe nx kiaccuuKanuio U Ha3HAYCHHUE. [IK-2.3.1
27. [Ipoananu3upyiite METOAbI U CPEACTBA U3MEPEHUS FIEKTPUUECKUX [IK-1.3.4
BenmumH. PackpoiiTe nx kiaccuuKanuio U Ha3HAYCHHUE. [IK-2.3.1
28. [Ipoananuzupyiite METOAbI U CPEACTBA U3MEPEHUS MEXaHUYECKHUX [IK-1.3.4
BennumH. PackpoiiTe nx kiaccuuKanuio U Ha3HAYCHHUE. [IK-2.3.1
29. [Ipoananuszupyiite METOBI U CPEACTBA U3MEPEHUS TAPAMETPHI [IK-1.3.4
CTPOEHHUSI U COCTOSIHUS BELIECTB U MaTepuayioB. Packpoiite nux [IK-2.3.1
KJIacCU(DUKALIMIO Y HA3HAYEHHE.
30. [Ipoananu3upyiite METOABI U CpeACTBa U3MEpeHus onTuko-¢puszndeckux | [1K-1.3.4
BeJMYMH. PackpoliTe nx KiaccupuKaiuio 1 Ha3HAYEHHUE. I1K-2.3.1
31. Uto BBI y3HAIM O METOJ]aX M CPeNICTBaxX u3MepeHuit yriaoseix Bennunn? | [1K-1.3.4
I1K-2.3.1
32. [Ipoananusupyiite METOABI U CPEACTBA U3MEPEHUH JIMHEHHBIX [IK-1.3.4
pa3mMepos. [losicauTte nx kinaccudukaimio, Ha3HaAUYCHUE, [IK-2.3.1
METPOJIOTHUECKHUE XapaKTEPUCTHUKH.
33. B uem cocTout knaccugukanus OTKIOHEHUH (POpPMBI M B3aUMHOTO [IK-1.3.4
PaCTOI0KEHUS TOBEPXHOCTEH? [1K-2.3.1
34. Boigenure cpencTBa usmMepeHuil OTKIOHEHUH (POPMBI TUIOCKUX U [IK-1.3.4
LWJIMHAPUYECKUX TOBEPXHOCTEH. T1IK-2.3.1
35. Yro BBI y3HaIM O NMapaMeTpax MepOXOBATOCTH U BOJHUCTOCTH [IK-1.3.4
MTOBEPXHOCTEH ? [1K-2.3.1
36. [Tpoananu3upyiiTe METOABI M CPECTBA U3MEPEHUH MIEPOXOBATOCTH [K-1.3.4
IIOBEPXHOCTH. [1K-2.3.1
37. UTto BBI 3HaETE 0 KOMILJIEKCHOM U MOAJIEMEHTHOM KOHTposie mapamerpoB | [1K-1.3.4
pe3p0bI? [IK-2.3.1
38. [Tpoananu3upyiite METOABI M CPEACTBA KOHTPOIIST HOPM TOYHOCTH [K-1.3.4
3yOuaThIX KOJIEC M Iepesay. MIK-2.3.1
39. OOmpsicHUTE KIaccH(UKAITUIO TIOKa3aTeNel KaueCcTBa MTOKPHITHIA. [K-1.3.4
MIK-2.3.1
40. B uem cocToaT MeTonbI M cpecTBa U3MEpEHUs ToNuHeL, TBeproctu n | [1K-1.3.4
IIEPOXOBATOCTH MOKPHITHH (TJIEHOK)? [1K-2.3.1
41. OxapakTepu3yuTe CUCTEMBI AJI1 U3MEPEHUS U KOHTPOJIS MapaMETPOB [IK-1.3.4
CJIOXKHBIX JI€Talel: BUJCOMUKPOCKONBI, KOHTPOJIBHO-U3MEPUTEIIBHBIE [IK-3.3.4
MaIlIUHBL, Tpoduiorpadsl, Ja3epHble TPEKEPHI. [IK-3.¥.3
42. OO0BsicHUTE KITacCU(PHUKAITUIO METOIOB KOHTPOJIS HA TTPOU3BOICTRBE. [1K-3.3.4
[IK-3.¥.3
43. [Tpoananu3upyiiTe OCHOBHBIE METOIbI HEPA3PYIIAIOIIETO KOHTPOJIA. I1K-3.3.4

IIK-3.Y.3




44, UYro u3 cebdst MpeCTaBIseT U KaKue 3JIEMEHTHI BKIIOYAeT [1IK-3.3.4

KJIACCU(PUKAIIMS METOJIOB UCTILITAHU ? [IK-3.V.3
45. B 4yem cocTosIT MEXaHMYECKHE UCTIBITAHUS U UCIIBITAaHUS HA YJIapHbIE [1K-3.3.4

BO3IelCTBUS? [IK-3.V.3

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
Kon
Ne i/m [lepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3adera
p p (3ana9) 1 aupd VHIUKATOPa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Mpe/ICTaBIeHbI B Tabuie 17.

Tabmuna 17 — Ilepeyerb TeM Juisi KYpPCOBOT'O TPOESKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

No 1/ [TpumepHBIii TepedeHb TeM ISl KypCOBOTO MPOESKTHUPOBAHUS/BBITIOTHEHHUS
KypCOBOH paboThI

1. Pa3paboTka MeETONMKM HW3MEpPEHUH IMapamMeTpa/XapakKTepUCTHKH TEXHUIECKOTO
o0BeKTa.

2. Pa3paboTka METOUKHU KOJIMYECTBEHHOTO XUMHYECKOTO aHaym3a
poOkI/BeIECTRA.

3. Pa3paborka Mmetonuku kanudbpoBku CU

4. Pa3paborka meronuku nosepku CU.

BOHpOCH AJIs1 IIPOBCIACHHA HpOMeH(YTOQHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuua 18 — IIpumepHBbIi IepedeHb BOIIPOCOB JIsI TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
[TepeueHpb BONPOCOB [Tl TEKYLIET0/TIPOMEKYTOYHOI'O KOHTPOJISI
1 Pu3nyecKkue 0CHOBbI M3MeEpPEeHU [IK-2.3.1
1.  Yro siBaseTcA 00bEKTOM H3MepeHus? TIK-3.3.3

a)  (¢uznyeckas BeJIMIMHA
b)  dusuueckuii oGbexT
C)  (¢m3HUECKOE ABICHUE
d)  ¢usuueckoe mose

2. Kakas w3 nmnepeuHcJeHHbIX (U3NYeCKHMX  BEJUYHH  SIBJSETCH

JIKCTEHCUBHOI?
a) Temmeparypa
b) macca

C)  IUIOTHOCTb,
d) naBnenue

3. YkaxuTe HHTEHCHBHYIO (PH3HYECKYI0 BeTHUHHY
a) Oo6bem
b) Macca
C) BuyrpeHHsis sHeprust
d) [aBnenue
4. UYro mo BameMy MHEHHIO SIBJISIETCSI HCTOYHHKOM aHAJIHTHYECKOIO
CHIHAJIa ¢ MACC-CNIEKTPOCKOIHH
a) MoJeKyJIa
b) Arom
c) Supo




d) Hown

5. Kakoii 3¢peKT ncrnoan3yercsi B TepMonape
a) DOddexr Tommncona
b) Dddexr [TenpThe
c) DOddexr 3ecdeka
d) Dddexrr Ixozepcona

6. BblgeauTte, Ha KAKOM NPHHIUIIE Pa00TaeT SIPKOCTHOI MUpoMeTp
a)  PEruCTPALMH MOJHOTO HU3IYUCHHS
b) perucrtpanmu mwioTHOCTH M3TyYEHNUS HA OMPEACICHHOMN IJINHE BOJIHBI
C)  PEerucCTpalH CMEILICHHUS AMaKC.
d) perucrparmu crieKTpa U3NyYEHHS

7. Kakmne npeoGpa3oBaTei 0OTHOCSATCS K MPe0dPa30BaTeIAM reHEPATOPHOTO
THIIA
a) dotope3uctop
b) Tepmomapa
c) TepmopesucTop
d) EmkocrtHOM’

8.  Jlns u3MepeHHii Kakoii pu3ndecKkoii BeJIMIUHBI HCHOJIB3YIOTCS
HOHH3ALHOHHbIE MAHOMETPHI?
a) armocdepHOro JaBICHHS
b) Uz6srTouHOrO MABNIEHMS
C) HH3KOrO Bakyyma
d) Beicokoro Bakyyma

9. Kak BBI cunTaeTe, KAKOW MapaMeTp H3MeEHsIeT YIEKTPOCTATHYECKAS
JauH3a?
a) ToJbKo HaMpaBlICHUE IEKTPOHA
b) Tonbko HampaBlieHHE U CKOPOCTh IEKTPOHA
C)  TOJIbKO DHEPTHIO ¥ CKOPOCTh DIIEKTPOHA
d) HampaBieHue, CKOPOCTh U SHEPTHUIO IIEKTPOHA

10. Kak BbI cunTaeTe, KAKOil HapaMeTp H3MEHSIET JIEKTPOMATHATHAS
JIMH3a?
a) ToJbKO HalpaBJICHUE IIEKTPOHA
b) Toneko HampaBieHHe U CKOPOCTH AIEKTPOHA
C)  TOJBKO IHEPIUIO U CKOPOCTh DIEKTPOHA
d) HampaBiieHHE, CKOPOCTb M SHEPIHIO HJIEKTPOHA

IHonsiTHe 006 M3MepeHuNn

1. Yto u3 mepeuncjeHHOT0 He ABJISIETCH NMPU3HAKOM H3MepeHus (1Mo onpeaeieHHI0
u3 PMI 29)?

a) [IprmMeHeHne TEXHUUECKOTO CPEJICTRa;

b) O1eHKa MOTpenHoOCTH;

c) CoBOKYIHOCTb ONepaluii;

d) HaxosxneHre cooTHOIEHNS H3MEpEHHE BETMYUHBI C €€ SANHHIICH.

2. Uto u3 mepevncIeHHOT0 OTHOCHTCS K YCJOBHAM H3MEPEHHil, MPH KOTOPBIX
BJIUSIIOIAE BETHYNHBI HAXOOATCS B Mpeaeiax CBOMX padounx odaacreii?

a) HOPMaJIbHBIE YCIIOBUS U3MEPEHHIA;
b) npeeabHBIE YCIOBUS H3MEPEHUH;
C) IpaHUYHbIE YCIIOBHS M3MEPEHHI;
d) paboure yCIoBUS H3MEPEHHH.

3. Kak Ha3bIBAETCA XapPAKTEPUCTHKA M3MEPEHHUil, 0Tpakaomas 6JM30CTh K HYJII0
CHCTEMATHYECKUX MOTPEIIHOCTEN Pe3y/IbTATOB U3MepeHuii?

a) TOYHOCTH U3MEPEHHI;

b) NPABHIBHOCTH U3MEPEHUI;

C) CXOJIMMOCTH U3MEPCHHH;

[IK-1.3.3
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d) JOCTOBEPHOCTbh HU3MEPEHHIA.

4. CroabKo MojeJieil BXOISIT B CTPYKTYPHYH cXeMy U3MepeHmii?

a) 2;
b) 3;
C) 4;
d) 5.

5. Kakasa un3 caenyromux omepanuii HE BbInosHsercsi mpu craTucTHYecKOil
o0pa0oTke TIpynnbl pe3yJabTaTOB MNPSAMBbIX MHOTOKPATHBIX He3aBHCHMBIX
U3MepeHUIi:

a) UCKJIIOYECHHUE U3BECTHBIX CUCTEMATUUYECKUX IIOIPEITHOCTEN U3 PE3yJIbTaTOB
U3MEPEHUI.

b) BBIUUCIIEHHE CPEHETO KBaAPAaTUYHOIO OTKIOHEHHS PE3yIbTaTOB U3MEPEHHUIL.
C) MPOBEPKA THIIOTE3BI O MPUHAJIEKHOCTH PE3YIbTATOB H3MEPEHHI
HOPMAaIIbHOMY PACHpPEIENCHHIO.

d) MPOBEACHUE JOMOIHUTENBHBIX U3MEPEHHH C LENBIO MEPENPOBEPKH THITOTE3bI.

6. Corumacho I'OCT P 8.736-2011 wucnosab3oBanue Kpurepuss XH-KBaJapaT
(ITmpcona) peKOMEHI0BAHO LIS CJIEAYIOIIEr0 KOJNYecTBa H3Mepenuii (N):
a) n<15.

b)  15<n<s0.
c) n>50.
d) JUTSE JTF000TO KOJTHYECTBA M3MEPEHHIA.

7. Ha kakoM mNpHMHIHMIE OCHOBAHBI CTATHCTHYECKHE MeTOAbl MPOBEPKH
OTHOPOJAHOCTH YMIUPHIECKOI BHIOOPKH?

a) KPHTEPHAIBHOM MPOBEPKE THIOTES.

b) BBIYUCIICHHHU CTAHIAPTHOTO OTKIOHEHHS.

c) IPOBEPKE COTIIACHS C HOPMAJILHBIM PACTIPEICICHHEM.
d) OTpeIeNICHUH YPOBHS 3HAYMMOCTH.

8. YKakuTe NPpU3HAK MOTPEUTHOCTH U3MepPeHn i
a) WHTEpBaJl, BHyTPHU KOTOPOTO C 33JJaHHOI BEPOSITHOCTHbIO HAXOIUTCS 3HAUEHHE
u3MepsIeMoii HU3NIECKOM BETHUUHBI.
b) OTKJIOHEHHUE pe3yJIbTaTa U3MEPEHUSI OT UICTUHHOTO 3HaYEHUs U3MepsSeMOoi
BEJIMYMHBI.
C) napameTp, CBSI3aHHBIN C pe3yJIbTaTOM U3MEPEHHUH U XapaKTePU3YOIIUN
paccesiHue 3HaYCHUH, KOTOPBIE TOCTATOYHO 0OOCHOBAHHO MOTIIH OBl OBITH TIPHITUCAHBI
M3MEPSEMOM BETMUHMHE.
d) JIOBEPHUTEIBHBIC TPAaHHUIIEI HHTCPBATEHON OIIEHKU (PH3HMYECKON BEITHMIHHEL.
9. IorpenIHOCTH U3MEPEHHUs], BLIPAKEHHAS B €IMHUIAX H3MePsIeMOil BeJTHYHHBI,
3T0:

a) abCoITIOTHAS TIOTPEITHOCTb;

b) OTHOCHTEJIbHAS TOTPEIIHOCT;
c) MpUBEICHHAS TTOTPEIIHOCTD;
d) OCHOBHAsI TIOTPEIITHOCTb.

10. K o6mieif cxeme OleHHBAHUS MOTPEIIHOCTH HE OTHOCHTCS:

a) HOJy4YEeHUE Pe3yIbTaTOB U3MEPEHHUI.

b) BBISIBJIEHHE NCTOYHHUKOB MOTPEITHOCTH U X aHAJIU3.

c) MPUHATHE MOJIENHU MOTPELTHOCTH U OIpeeNIeHHe €€ apaMeTpOB.
d) BBIOODP METOJIOB OLIEHKU M OLICHUBAHHE.

MeTtoabl n3mMepeHuit

1. Kak Ha3pIBaloTCs H3MepeHHs Heckoabknx @B, npon3BoauMble 0THOBPEMEHHO,
IpH KOTOPBIX HCcKOMoOe 3HaueHHe DB omnpenessiloT myTeM pelIeHHS CHCTEMBI
YPaBHEHU#, NOJYYeHHBIX WPH W3MEPEHHSX PA3JIMYHBIX COYETAHMIl JTHX
BEJIMYHH?

a) [psiMble H3MepeHUst

b) KocBeHHbBIE M3MEpeHUSI

c) COBOKYITHBIE H3MEPEHUS

[IK-1.3.3
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d) CoBMecCTHBIE H3MEPEHHUS

2. [lpumMepoM HCNOIB30BAHHS KAKOI'0 METO/A SIBJsIeTCA M3MepeHHe HANPSIKEeHUus
NOCTOSTHHOI0 TOKa HAa KOMIIEHCATOpe cpaBHeHHMeM ¢ mu3BectHoii DJIC
HOPMAJIBHOTO0 dJIeMeHTa?

a) METO/a HEIIOCPEACTBEHHON OLICHKH;
b) METOJIa CPaBHEHUS C MEPOI;

c) muddepeHInanTbsHOro METO 1A,

d) HYJIEBOTO METO/IA.

3. IlpumepoM HCIOJIb30BAHUSI KAKOT0 METOAAa SIBJsSIeTCS B3BeNINBaHHE C
MO00YEPeTHBIM MOMEeNeHHEeM H3MePseMoii MacChl M THPh HA OJHY H TY K€ YalIKy
BECOB?

a) METO/1a U3MEPEHUH 3aMeLIEHUEM;
b) METOIa CPaBHEHUS C MEPOI;

C) I GepeHIrnaIbHOTO METOIA;

d) HYJIEBOTO METO/IA.

4. TIlpumMepoM HCHOJB30BAHHSI KAaKOro MeToda SIBJIseTCS  H3MepeHHe
3J1eKTPHYECKOT0 CONPOTHBJIEHUSI MOCTOM € MOJHBIM €ro YpaBHOBEIINBAHHEM ?
a) METOJa U3MEPEHUH 3aMelIeHueM;

b) METOJIa CPaBHEHHUS C MEPOH;
c) JqudhepeHnnanTsHOro METO A,
d) HYJIEBOTO METO/IA.

5. Kak Ha3pIBaeTcsi MeTOJ M3MEpPeHHsl, MPH KOTOPOM Ha NMPHOOP Bo3JeiicTByeT
pPa3HOCTb HM3MepsieMOii BeJWYMHBI M BeJIWYHHBI HM3BECTHOTO pa3Mepa,
BOCITPOM3BOIUMOTI0 Mepoii?

a) COBIIAZICHUS;

b) HEMOCPEICTBEHHOU OIEHKH;
c) b hepeHInanbHbIM;

d) 3aMelLEeHUS.

6. Kakoii u3 mepedmcieHHbIX METOHOB H3MEpPeHHiIl He OTHOCHTCH K MeTOAaM
CpaBHeHMs ¢ Mepoii?

a) HyneBoit meron;

b) HenocpeacTBeHHOM OLICHKH;
c) Merto1 3aMeIEHuUS;

d) MeTo1 10O THEHHS.

7. CKOJIbKO CylIeCTBYeT 00J1acTeil u3MepeHuii?

a) 5;
b) 10;
C) 12;
d) 8.
8. U3 ckoabKH HU()P COCTOUT KO 00J1aCTH U3MepeHu i ?
a) 4;
b) 2;
c) 5;
d) 6.

9. K kakoii 06;1acTi M3MepeHHii 0THOCHTCS M3MepeHHe NMJIOTHOCTH BelecTBa?
a) MexaHHYeCKre H3MEPEHNS;

b) W3mepeHus pacxoaa, ypOBHI U CMECTUMOCTH;
c) PamuorexHUYeCKHE H3MEPEHUS;
d) DU3NKO-XMMHYECKHE U3MEPEHHS.

10. K kakoii 06;1acTi H3MepeHHii OTHOCHTCS M3MepPeHne MacChl?
a) MexaHHYeCcKHe U3MEpEHHS;
b) WsMmepenuns pacxoja, YpOBHSA M CMECTUMOCTH;
C) PamnorexHUYeCKHE H3MEPEHNS;




d) DH3UKO-XUMHUYECKHE N3MEPCHUA.

CpencrBa uzmepeHuii
1. Kakoii u3 mnpu3HaKoB sBJseTcH BakHeiimedl xapaktepuctuxoid CH (mo
onpenenenuio us PMI" 29)?

a) BrIcoKast TOYHOCTB;

b) HopMupoBaHHbIE METPOIOTHIECKHE XaPAKTEPUCTHKH;
c) Knacc trounocru;

d) Mertox U3MepeHHUsl.

2. YT0 U3 HUKeNlepeYUCIeHHOro sABjasieTcs pyHKIueil npeodpasoBanus?
a)  Y(X)=F;
b)  X(Y)=F%
C) X =F-1(Y);
d) Y = F(X).

3. Yrto u3 HHKENMEPEYUCJTCHHOI0 ABJISICTCHA rpauynponoqﬂoﬁ XapaKTepHCTHKOﬁ?
) YX)=F

b)  X(Y)=F%

c)  X=F-1(Y);

d) Y = F(X).

4. Kak pacuiudporiBaercsa adopesuarypa HUC?
a) W3mepurenbHas MHPOPMALMOHHAS CUCTEMA,;
b) VIHHOBAIMOHHAS M3MEPUTEIbHAs CUCTEMA,;
C) VMIiopTHas U3MEPHUTENbHAS CUCTEMA,;

d) NH)opMannoHHO-UCTIOTHUTETLHBIN CUTHAT.

5. K kakoii rpynmne HOpMHPYeMbIX METPOJOTHYECKUX XaPAKTEPHUCTHK OTHOCATCSH
BXO/HOI MMIIeJAHC U BBIXOAHON UMneaanc?

a) XapaKTePUCTUKHY BIIMSIHIS HA IOTPELIHOCTE;

b) XapakTepucTUKH norpentsocreit CU;

C) JnuHaMudeckue xapakrepuctuku CU;

d) XapaKTepUCTHKH dyBcTBUTENbHOCTH CU K BHEmHNM (hakTOpaM.

6. K kakoii rpynmne HOpMHUPYEMbBIX METPOJIOTHICCKUX XAPAKTEPUCTUK OTHOCATCH
Bapuanus NOKAa3aHUI U norpemHoCTb rpaz[ynpomm?

a) XapaKTEePUCTHUKH BIHMSHUS Ha ITOTPEIIHOCTD;

b) XapakTepucTuku norpemHocreid CU;

c) JUMHAMHYeckue xapakrepuctuku CU;

d) XapaKTEePUCTHUKU YyBCTBHTENbHOCTH CH K BHEIIHUM (haKTOpam.

7. IlorpemrHoCTh M3MEPEHHs, BBIPAKeHHAs] B eIMHUIAX H3MepsieMOoii BeJUYMHBI,
3TO:

a) abCOITIOTHAS TIOTPEITHOCTb;

b) OTHOCHTEJIbHAS TOTPEIITHOCT;
c) MpUBEICHHAS TTOTPEIIHOCTD;
d) OCHOBHAsI TIOTPEITHOCTb.

8. A0cosTI0THAsI, OTHOCHTEJIbHASI M IPHBEIEHHAS MOTPENIHOCTH OTHOCATCS K
0HOI K1accupUKANUOHHOI IpyNIie NOrpenIHoCTeil, KOTOpbIe Pa3JIn4aloT:

a) B 3aBHCHMOCTH OT XapakTepa H3MEHEHHUsI BO BpPEMEHH;
b) B COOTBETCTBHUH C YCIOBUSIMH H3MEPEHUIA;

C) 10 CII0cO0y BBIPAKEHUS;

d) 0 XapaKTepy MPOSIBIICHHSI.

9. Meroauueckasi, HHCTPYMEHTAJIbHASI U CYObEKTHBHASI NOTPELIHOCTH OTHOCATCS
K OJHOMH KJIacCH(PUKANMOHHOI rpyIie NorpemHyocTeii, KOTopblie pa3jinyanT:

a) 10 UCTOYHUKY BOZHHUKHOBEHUS,

b) B COOTBETCTBHUH C yCIIOBUSAMHU H3MEPEHHI;

c) 10 c11oco0y BBIPAXKEHUS;

d) TI0 XapaKkTepy MPOSIBICHHUS.

I1K-1.3.4
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10. Mepa TBepOCTH — 3TO

a) U3MEPHTENBHBIN PUOOP;

b) CTaH/IapTHBIH o0paser;

c) CPEJICTBO M3MEPEHHI;

d) M3MCPHUTENIBHBII HHCTPYMEHT.
MeToabl M cpeAcTBA M3MEPeHUIl Ha TpaauuuOHHOM H Hudposom | [1K-1.3.4
NMPOU3BOACTBE I[1IK-3.3.4
1. Kak npaBuibHO pacminpoBsiBaercs adopesuatypa UAC? T1IK-3.V .3

a) WHbopManoHHO-N3MEPHUTEIbHBIE CHCTEMBI

b) VHHOBAIIMOHHAS H3MEPUTENbHAS CPEIa;

C) V3mepurensHoe HH)OPMALIMOHHOE CPEICTBO;

d) VHHOBAIMOHHO-HHPOPMAITHOHHAS CTPYKTYpA.

2. Kakoii U3 21eMeHTOB He BXoaAuT B Tunoyw MUC?

a) JATYUKA
b) IIpeoGpasoBarens unTepdeiica;
C) nemnmdparop;
d) AT
3. Kakoii u3 21eMeHTOB He BXoAuT B Tunoyw MUC?
a) JIATYUKA
b) IIpeobpazoBarens unrepdeiica;
C) neudparop;
d) AUIL
4. Konuenasi Mepa JJIHHBI — 3TO
a) AHAJIOTOBBI U3MEPUTENBHBIIA PUOOP;
b) U(POBOI CTaHAAPTHBIN 00paselr;
C) AHAJIOTOBOE CPEACTBO M3MEPEHHIA;
d) AHAJIOTOBBIM U3MEPHUTENbHBIN HHCTPYMEHT.

5. Ha xakoM 3Tamne nosiBuj10ch M(ppoBoe NPOM3BOIACTBO?
a) Wunycrpus 1.0;
b) Wunycrpus 2.0;
C) Wunycrpust 3.0;
d) Nunycrpust 4.0.

6. Kakas cucrema e sxoaut B MDC?

a) EAC;
b) CAM;
c) ERP;
d) PDM.

7. Kakas a60peBuaTypa ucnojb3yercs A5 00o3Hauenus [lpomebinieHHOro
HHTEepHeTa Beulei?

a)  PSK;

b)  1IOT;
c)  PDM;
d  PLM.

1. BbiGepuTe 0CHOBHYIO TEXHOJIOTHIO, KOTOPAsl MCMOJIb3YeTCs ISl YIPaBJIeHUsl
ycrpoiictBamu [IpomMbIlIIeHHOT0 HHTEPHETA Bellei

a) o0OauHasi;

b) Hepaclpe/ieieHHas,
C) TpaTUIMOHHAS;

d) MaIllHHAS.

9. Kakoe u3 npuBeIeHHbIX TEXHHYECKUX CPEACTB He BXOAUT B OCHOBHbIE
3jieMeHThbI pemieHuii [IPoMbIILIEHHOr0 HHTEPHETA Beulei?

e) [porpammHuOe obecrieyeHue;

f) JIATYUKH,

Q) HCIIONHUTEIIbHBIC MEXAHH3MBI;




h) MHUKPOKOHTPOJLIEPHI.

10. Kakoii U3 MyHKTOB He BXOJUT B YHCJ0 OCHOBHBIX 32124 METPOJIOTHYECKOr0
olecrneyeHnsi Npou3BoAcTBa?

a) aHaJIM3 COCTOSHUS M3MEPEHHH;

b) MpOBEIEHUE OBEPKU M KATMOPOBKHU CPEACTB M3MEPEHHH;

c) pa3paboTka 00X HOPMATUBHBIX JOKYMEHTOB,

d) NPOBENICHUE METPOIIOTHIECKOI IKCIIEPTU3BI KOHCTPYKTOPCKOH

TEXHOJIOTHISCKOMN JOKYMECHTAIIUHU.

3ajanus i NPOBEPKU OCTATOYHBIX 3HAHUM

Tun 1 3aganne KOMOMHHUPOBAHHOTO THIMA C BHIOOPOM OIHOIO BEPHOTO
OTBETA U3 YEThIpeX MPEUIOKEHHBIX 1 000CHOBAHNEM BBIOODA.
(MuCcTpykiusi: mpouuTailTe TEKCT, BbIOEpUTE MpaBUIbHBIA OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).

Kaxk Bol cunraere, kakoi 3¢(EKT ucnosib3yercst B repMonape?

a) Dddexr Tomrcona

b) Dddekr [TenbThe

C) Dddekr 3eebeka

d) Dddext dxo3edcona

O®OPMIJIEHUE OTBETA (OTAJIOHHBIN OTBET):

Dddexr 3eebeka, unu tepmodnekTpuueckuil. MmeHHO 3TOT 3ddeKT
OTIpeIeIIeT MPUHIIUT ICUCTBUS TEPMOTIap.

Tun 2 3agaHue KOMOMHHMPOBAHHOIO THIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETa M3 IPEUIOKEHHBIX M Pa3BEpHYThIM OOOCHOBAaHHEM
BEIOODA.

(MucTpyKIMs: npounTaiiTe TEKCT, BHIOEPUTE IMpaBHJIbHbIE BapHAHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).
VYKaKuTe MOJENHN, BXOJAUINE B LIETIOYKY MOJEIEH CTPYKTYPHOU CXEMBI
U3MEPEHUI

a) Mopens nponecca U3MEpEHHUI;

b) Moenb Gu3NIeCKO BETUUNHBI;

C) Mogens cpencrsa U3MEpEeHu;

d) Mojienib 00pabOTKH Pe3yIbTaTOB U3MEPEHUIA;
e) Mojens BXOJHOTO CUTHANA,

f) Mojienb pe3ynbTaTa HabII0ICHHS.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Mogenu ¢u3M4ecKoil BEIMUYUHBI, CPEICTBA M3MEPEHMH M pe3yJibTaTa
HaOJIIO/IEHNsI — OCHOBHBIE 3JIEMEHTHI HIDKHEW LIEMOYKH CTPYKTYpPHOU
CXEMBI U3MEPEHUM

Tun 3 3amaHue 3aKpHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHSI.
(MHCTpyKIIMS: TpOYMTaiTe TEKCT M YCTaHOBUTE cooTBeTcTBHe. K
KOKIOW  TO3WIMM, JaHHOW B  JieBOM  croiOile, moadepure
COOTBETCTBYIONIYIO MO3HUITUIO B IPABOM CTOJIOIIE).

VYkaxure Tmapy «HAMMEHOBAHUE TMOTPEUIHOCTH» - «0003HAuUCHHE
MOTPEITHOCTH

a) OTHOCHUTEJbHAS MMOTPEIIHOCTh
b) NPUBE/ICHHAs TIOIPEIIHOCTh
c) a0COJIFOTHAS TOTPEIIHOCTh

d) HIOCTOSIHHAS TIOTPEUIHOCTh
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1)
2)
3)
4)

Q= o>

Kirou ¢ orBeTamu
a b
2 3 1 4

o
o

Tun 4 3aganue 3aKpbITOrO THIIA HA YCTAHOBJICHUE I1OCIIEI0BATEIBHOCTH.
(MHCTpyKIMSA: MpOoYnUTAalTE TEKCT U YCTAHOBUTE IOCIIEIOBATEIbHOCTD.
3anummre  COOTBETCTBYIOILYHO —IOCJIENOBATENbHOCTh OyKB  ClleBa
HaIpaso).

Pacrniosio>xure npuBefcHHBIE ONEpallMU B IOPAAKE HUX HCIOJIb30BaHUSA
npu 00paboTKe Pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHHH

a) OIICHKA TPAHMIIBI CITyYaHOMN MOTPEITHOCTH

b) OLIEHKA CpeHero apu(METHYCCKOTO Pe3ysibTaTa U3MEPCHUI
c) OIICHKA TPAHMIIBI CHCTEMATHYECKOM MOTPEITHOCTH

d) OLICHKA I'PAHMIBI CYMMAapPHOM MOTPEITHOCTH

Kirou ¢ orBeTamu
1 2 3 4
b c a

o

Tun 5 3aganue OTKPBHITOro THIA C Pa3BEPHYTHIM OTBETOM.

(MHCcTpyKIIMSA:  MpOuYMTaldTe TEKCT W 3allUIINTE  Pa3BEpPHYTHIN
000CHOBaHHBII OTBET)

OO6ocHyiiTe, Kakoi METOJ HCIIONB3yeTCs IMPH HM3MEPEHMSX AHaMeTpa
Bajia IaJIKUM MUKPOMETPOM?

ODPOPMJIEHUE OTBETA (3TAHOHHBH71 OTBET):

Mertox HENOCpPEeNCTBEHHOM OLIEHKU. JlaHHOE M3MEepeHHe — TUIUYHBII
puMep TOy4YeHHUsl pe3yJibTara HAOMIOJCHUS HEMOCPEICTBEHHO U3
MOKa3aHUM UCIOJIb3YEMOTr0 CPEJCTBA U3MEPEHHUS (MUKPOMETPA).

Tun 1 3aganue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX 1 000CHOBAHUEM BBIOODA.
(UuCTpyKIMs: TpOYMTAaWTEe TEKCT, BBIOEPUTE NPABWIHHBIA OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
Kak Bbl cumTaere, 4TO W3 MEPEUYUCIEHHOTO OTHOCUTCS K YCIOBUSAM
WU3MEPEHUH, TPU KOTOPBIX BIUAIOIINE BEIMYUHBI HAXOATCA B Mpeeax
CBOMX pabouux obnacteit?

a) HOpPMaJIbHbBIE YCIIOBUS U3MEPEHUII;

b)  mpenenbHBIC YCIOBUS H3MEPEHUIA,

C) TPaHUYHbIE YCIOBUS U3MEPEHUI;

d)  pabouwme ycioBUS H3MEPEHHIA.

ODOPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

HopmanbeHble yciioBUsl HM3MEpeHHH. DTO OCHOBHOW HAaOOp yCIOBHH
U3MEpeHull, KOTOpble JODKHBI OBITH BBIIEPKAHBI B H3MEPHUTENBHBIX
MIOMEUICHUSX.
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Tun 2 3agaHne KOMOMHUPOBAHHOTO THIIA C BBHIOOPOM HECKOJIBKHX
BapHaHTOB OTBETA W3 MPEAJIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

(MHCTpYKIUS: TPOYUTAUTE TEKCT, BBHIOCPHTE MPABHJIBHBIC BapUAHTHI
OTBETa ¥ 3aIUIIUTE apIyMEHTbI, 000CHOBBIBAIOIINE BHIOOP OTBETOB).
VKaXuTe CpEeICTBA HM3MEPCHUH, OTHOCSAIIUXCS K TPYIIE PYYHBIX
HU3MEPUTEIIbHBIX HHCTPYMECHTOB

a) HITaHreHIMPKYJIb;

b) Buaeomukpockorr;

c) MukpomeTp;

d) [Mpodumomerp;

e) Hyrtpomep;

f) Kpyrmomep.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Hytpomep, Mukpomerp, llltanreHuupkyip — MOOMIIbHBIE NIEPEHOCHBIE
pyuYHBIE H3MEpUTENIbHBIE HWHCTPYMEHTHI, HE TpeOylolue J0Nrou
HAacCTpOWKM M KaJMOpPOBKH, HE HMEIOIIME CTAllMOHAPHOIO MAaCCHUBHOI'O
KopIyca

Tun 3 BaI[aHI/IC 3aKPBITOT'O THUIIA HA YCTAHOBJICHUC COOTBCTCTBUA.
(Muctpykuus: IlpounrtaiiTe TEKCT W ycCTaHOBHTE coOTBeTcTBHE. K
KOKIOW  TO3WIHMH, JaHHOW B  JIGBOM  cToiOIle, moadepure
COOTBETCTBYIOIYIO TTO3HUIINIO B IIPABOM CTOJIOIIE)

Vkaxure mapy «eAuHUIA (PU3NUYECKON BEITUYMHBD» - «yHHBEpCAJIbHAS
(bu3nuecKas moCTOSHHAN)

a) MeTp

b) amriep

c) KUJIOTPaMM

d) KEJIbBUH

1) 3apsi SIEKTPOHA

2) CKOPOCTh CBETa

3) nocrostHHas [lnanka

4) nocrosiHHasi bonbimana

Kirou ¢ otBeTamu
a b c d
2 1 3 4

Tun 4 3aganue 3aKkpbITOrO THIA HA YCTAHOBJIEHUE TIOCIE0BATEIBHOCTH.
(Muctpykus: Ilpounrtaiite TEKCT M YCTAaHOBHUTE IOCIIEIOBATEIBHOCTD.
3anumuTe  COOTBETCTBYIOIIYHO —IOCJIEIOBATENbHOCTh OyKB  ClleBa
HaIpaso)

Pacnionoxxure pydyHONM W3MEpPUTEIBHBIM HMHCTPYMEHT B THOPSAIKE
YBEJIMYEHUS TOYHOCTH

a) MukpomeTp

b) Hytpomep

C) HITaHTeHIUPKYJTh

d) [ITanrenpeiicmac




Kirou ¢ otBeTamu
1 2 3 4
c d a

(ox

Tun 5 3aganue OTKPBHITOro THIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET)
Onpenenure, Kakol  METOJ  HUCIOIB3YETCS IPH  M3MEPEHHAX
TEMIIepaTypbl BOJBI TEPMOIIAPOH.

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):

MeTtoi KOCBEHHBIX HM3MEpeHHM. BbIXOAHON CcHTrHam TepMomapbl —
AJIEKTPUUYECKOE HAmNpsDKEHUE, KoTopoe 1o (opmyne mpeodpasyercs B
TEeMIIEPaTypy.

Tun 1 3aganue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MaCcTpyKIus: mpoduTalTe TEKCT, BbIOEPUTE IpaBUIbHBIA OTBET U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
VKaxuTe, Kak Ha3bIBalOTCS JATYUKHU, B KOTOPBIX K OJHOMY
peoOpa3oBaTeNi0 MOJKIIOYACTCS PsJI CEHCOPOB, BOCHPUHUMAIOIIUX
pa3IMyYHbIE UM OJHOTUITHBIE BETUYHUHBI?

a) CpexacrBa U3MEpEHHH;

b) MHOroQyHKIHOHATIBHBIC;

C) KOMIUICKCHBIC;

d) MynbTHCEHCOpHBIE.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
MynbTUCEHCOPHBIE NAaTYMKU. TOJBKO TaKWE NATYUKU UMEIOT B CBOEM
COCTaBE CEHCOPHI PA3JIMYHBIX BEJINYUH.

Tun 2 3aganue KOMOMHHPOBAHHOIO THIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETa M3 MPEJIOKEHHBIX M Pa3BEpHYThIM OOOCHOBaHHEM
BBIOOpA.
(MHCcTpyKIMs: mpouyuTaiiTe TEKCT, BBHIOEPUTE NPABUIIbHBIE BapHaHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).
Omnpenenure, Kakue U3 NPUBEACHHBIX METOJI0OB OTHOCSTCS K TPYIIIIE
METOJIOB CPaBHEHUS C MEPOIi?

a) HenocpeacTBeHHOM OIECHKH

b) Hynesoii

C) KOCBEHHBIN

d) muddepeHnmanbHbIH

€) 3aMelIcHHUs

f) coBmamenuit

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
HyneBoii, tuddepeHanbHblii, 3aMeIIeHus] U COBIAJEHUNH — OCHOBHBIE
METO/BI U3MEPEHUI IPYNIIBI CPABHEHUS C MEPOIA.

Tun 3 3aganue 3aKpbITOTO THUINA HA YCTAHOBJIEHUE COOTBETCTBHUS.
(Muctpykmus: IlpounrtaiiTe TEKCT W YCTaHOBHTE COOTBeTCTBHE. K
KOKJIOW  TO3WIMU, [JIaHHOW B  JIBOM  CTOJIOIE, TMOJa0EpHTe
COOTBETCTBYIOIIYIO TTO3UIIMIO B IIPABOM CTOJIOIE)
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Ompeenure mapy «CpeacTBO U3MEPEHUSD» U «METO] H3MEPEHUS»
a) IITaHT€HIMPKYJIb
b) tepmonapa
C) uW3MepHTEIbHAs FOJIOBKA
d) paBHoIICUHE BECHI

1) muddepenmanbHbiit

2) HENOCPEJCTBEHHOU OICHKH
3) MPOTHUBOMOCTABICHHUS

4) KoCBEHHBIX H3MEPEHHIA

Kirou ¢ otBeTamu
a b c d
2 4 1 3

Tun 4 3asanue 3aKpbITOro THIIA HA YCTAHOBIICHUE MTOCIICI0BATCIBLHOCTH.
(Muctpykuus: TIpounTaidiTe TEKCT W YCTAHOBUTE MOCIIEAOBATEIbHOCTD.
3anuImuTe COOTBETCTBYIOIIYIO  IOCJIEIOBATECIBHOCTh OYKB  ClieBa
HaIpaBo)
VKaXUTE dTalbl K3MEPUTEILHOM 331a4¥ B IOPSIIKE MX BBIMOJHCHUS

a) IlnanupoBaHUE SKCIEPUMEHTA

b) BeinonHeHne n3MepeHuit

c) IlocraHoBka 3amaun

d) IlnanupoBaHue U3MEpPEHHI

Koy ¢ orBeTamu

1 2 3 4
c d a

(ox

Tun 5 3agaHue OTKPBHITOro THIIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT U 3aMUIINTE pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET)
Ob6ocHyiiTe, KaKk NMpaBUIbHO OOO3HAYUTH TEPMOMNApPbl C TOUKH 3PEHUS
KJIaCCU()MKALMOHHBIX TPYII, €CIM TEePMOMETpPbI B LIEJIOM — 3TO BUJ
CPEIICTB U3MEPEHUN

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):
Tepmomapa — TUI CpeACTB H3MEPEHUN, MMEIOIIUX OOIIMA MPUHITUT
JIEHCTBUS M CXOXKYI0 KOHCTPYKIIHIO.

CucTema OlleHUBaHHS TECTOBBIX 3a/IaHHIA:

1 Tum) 3agaHue KOMOMHUPOBAHHOTO THUMA C BBIOOPOM OJHOTO BEPHOTO OTBETa W3
YeThIpeX TPEAJIOKEHHBIX M OOOCHOBaHWEM BBHIOOpA CUMTACTCS BEPHBIM, €CJIM TPABHIBLHO
yKa3aHa IuQpa ¥ NPHUBEICHb KOHKPETHBIE apryMEHTHI, MCIOJIb3yeMbIe NMPH BHIOOpPE OTBETA.
[TonHOE coOBMageHHWE C BEpHBIM OTBETOM OIIGHWBAeTCs | OalliioM, HEBEpHBIM OTBET WM €ro
orcyTcTBHue — 0 OayoB.

2 tun) 3agaHre KOMOMHHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA W3
NPEeTI0KEHHBIX M Pa3BEpPHYTHIM OOOCHOBAHHMEM BBIOOPA CUMTACTCS BEPHBIM, €CIIU NPAaBHIBHO
yKa3aHbl HUQPHI U TPUBEICHB KOHKPETHBIC apTyMEHThI, UCIOJIb3YeMbIe MPU BHIOOPE OTBETOB.
[TonHOE coBMajicHNE C BEPHBIM OTBETOM OILIEHMBAETCS | OayioM, eciy JOIMyIIeHBI OMIUOKH HITH
OTBET OTCYTCTBYeT — () 6asuioB.

3 Tun) 3amaHue 3aKpHITOTO THIIA HAa YCTAHOBJICHHUE COOTBETCTBHS CUUTACTCS BEPHBIM,
€CIIM YCTAHOBJICHBI BCE COOTBETCTBUS (IIO3MLMHM M3 OJHOTO CTOJIOIA BEPHO COIOCTAaBIICHBI C




HO3UIMSIMU APYToro croibua). [lomHoe coBmaseHne ¢ BEpHBIM OTBETOM OIlEHUBAeTcs 1 Oamiom,
HEBEPHBII OTBET WK ero oTcyTcTBUE — 0 OaIUIOB

4 tum) 3amaHue 3aKpBITOTO THIIA HA YCTAaHOBJICHHE IOCJIEAOBATEIBHOCTH CUYHUTACTCS
BEPHBIM, €CJIM TPABWIBHO YKa3aHa BCs IOCIEAOBAaTeNbHOCTh LUdp. [lonHoe coBnameHue c
BEPHBIM OTBETOM OLICHHBAeTCs | Oaniom, eciay JOMyIIeHbl OMINOKH UM OTBET OTCYTCTBYeT — O
0asuIoB.

5 tum) 3agaHue OTKPBHITOTO THIIA C PAa3BEPHYTHIM OTBETOM CYMTAETCS BEPHBIM, €CIIH
OTBET COBIAJACT C ITAIOHHBIM IO COJACPKAHUIO M MOJHOTE. [IpaBHJIbHBIA OTBET 3a 3a/JaHUC
OlLlCHUBaeTCs B 3 Oajuia, eciu JOMyIleHa OfHa OIKOKa \HETOYHOCTh \ OTBET MPABHJIBHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyieHo 6osiee 1 ommOKK \ OTBET HENPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroanueckue MaTepHallbl, ONPEACIAIONIME MPOLELYPbI
OLICHMBAHMs MHAMKATOPOB, XapaKTEpU3YIOUIMX d3Tanbl  (OPMUPOBAHMS  KOMIETEHLMH,
COZIEpKATCS B JIOKAJIbHBIX HOpMATWBHBIX akrax ['YAII, pernmamMeHTUpYOIMX IOpPSINOK U
IIPOLEAYPY IHPOBENEHUS TEKYILEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHON aTTeCTalluu
obyuarontuxcs 'Y AIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. Metoauueckue yka3zaHus [ OOYYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEeHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOM JICKITUH B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TeMEe, a B OCBOCHUU
GyHIaMEHTAIBHBIX TPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JTOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIHUsS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIEeKIHs pacKkphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAOITUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONy4YeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OINPEIENSIETCS EIEBOW YCTAHOBKON K Ka)K/10M KOHKPETHOU TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN pabOThI COBMECTHO C TPEIOIaBaTelIeM,

— pa3BuTHE TNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBM K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TOsBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paOoTHI,

— TIOJyYeHWE 3HAHWUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINe TOIbL;

— HAY4YUTHhCS METOJIUYECKH 00pabaThiBaTh MaTepwall (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKECHUSI, TIPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, IIOBTOPSATH WX B Pa3IMUHBIX
bopmyaHpoBKax);

— TONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.




JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALMEl  CIAliIoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuajga IMpH MPOBEICHUU KOPOTKUX JHCKYyCcCUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKkTypa npeocTaBiaeHUs JCKIIMOHHOTO MaTepHraia:

— Tpe3eHTalus;

—  BUJCOPOJIUKU;

—  BUJACOYPOKH;

— CTEH[BL.

1. BBognas wyacTth JeKUuH (BCTyIUIEHHE) IIpelyCMAaTpUBAaeT BpeMs Ha IPOBEPKY
TOTOBHOCTHU CTYJICHTOB K 3aHATHIO (MX HaJIMYKME U OCMOTpP BHEIIHETO BUA, TEKYIIUUA KOHTPOJb
MPONJICHHOTO paHee y4eOHOTro MarepHalia),a Takke OOBbABICHHUE TEMbl JIEKIUHU, €€ IielieH,
PEKOMEH AU TI0 MCIIOJIb30BAHHUIO YYEOHOM JIMTEPATyphl B Yachl CAMOCTOSITEIILHOU padoThI, ¢
yKazaHueM naparpadoB (CTpaHHUIL) U MOJTHBIX HAMMEHOBAHUN U3/IaHUH.

Bcemynnenue:

—  mema neKyuu,

—  yueOHble yenu, Komopbvie 00HCHbL OblMb 00CMUSHYMbL HA JTeKYUU,

—  yuebHble 80NpOCyl,

—  yueOHas numepamypa.

Koumponvnvie sonpocwi (npumep):

1. Hazosume memponozuyeckue xapakmepucmuxu cpeocms uzmepeHull.

2. [latime xapaxmepucmuxy 0CHOBHOU NO2PEUHOCIU USMEPEHUSL.

3. Hazoeume ucmounuku 0OnOIHUMENbHBIX NOSPEUHOCTEN USMEPEHUII.

2. OcHOBHas YacThb JIGKIIMM pacKpblBaeT yuyeOHbIE BOMpochl 3aHATUA. [lpu
HEO0OXOJUMOCTH KOHKPETH3UPOBaTh y4eOHBIM MaTepual, IJaBHbIE (y3JI0BbIE) BOIPOCHI MOTYT
COJIepKaTh MOJIBOMPOCHL.

Ilonsamue o eduncmee uzmepeHull u €20 OCHOBbL:

—  YCO8UsL eOUHCMBA USMEPEHULL

—  HOpMamugHble OCHO8bl eOUHCMEA USMEPEHULL,

—  OpeaHU3ayUOHHBIe OCHOBbL eOUHCMBA USMEPEHUL,

—  mexHuyecKue 0CHO8bl eOUHCMBA USMEPEHUII.

3. B 3aKkmrounTensHOM YacTH JIEKIUU ClIeyeT MIIaHUPOBATh BpeMs Ha BBIBOJBI, BbIIady
3a/IaHMs CTYJIEHTaM Ha CaMOCTOSITENIbHYIO pa0OTy, OTBETHI HAa BOIMPOCHI 110 MPOUIEHHON TeMe,
MOJIBE/ICHUE HMTOTOB, a Tak)Ke Ha OOIue BBIBOJBI, MOMOTAIOIIUE OCMBICIUTH BCIO JIEKIIMIO,
OTUYETIIUBO BHICBETUTH €€ OCHOBHYIO HJICIO.

3axnouumensvHasn yacmo

1. Bb1800b1 no nexkyuu.

2.06ws61eHUe 0YeHOK CIYOeHMaM no UHUYUATUBHOM) KOHMPOIIO.

3.3a0anue cmyoenmam Ha camocmosamenbHyo pabomy.

4.0Omeemvl Ha 80NPOCHL CIMYOEHMO8.

11.2. Metoauueckue yka3zaHUs JUisi OOyYalOIIMXCS MO TPOXOKACHHUIO MPAKTHUYECKUX
3aHATHI

[IpakTHdeckoe 3aHATHE SBISAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHmu3anu y4eOHOTO
mporiecca, 3aKJIF0YArIIasICs B BBITOJIHEHUH 00YYarOIIMMUCS TI0JT PyKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1ENbI0 YCBOSHHUS HAYYHO-TEOPETHYECKHX OCHOB YyueOHOMH
JTUCIUTITNHBI, MPUOOPETEHUS] YMEHUI U HaBBIKOB, OIIBITA TBOPUYECKOM JACSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YYArOIIErocs SBISETCS MPUBUTHE O0YUAIOIIHMCS
YMEHHUU U HaBBIKOB MPAKTUYECKOU IESITETBHOCTH MO U3Yy4aeMOU TUCIUIIIINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU O0YUYAIOITUMCS PAKTHUECKUX 3aHATHI:

— 3aKkperuieHue, yriayOJjeHue, pacildpeHre M JAeTaju3aius 3HAHWW TMpU PelIeHUU
KOHKPETHBIX 3a]1a4;



— pa3BUTHE T[I03HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSTEIbHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YCHUS KOHKPETHOH y4yeOHOM
JUCLUILIVHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS IOJTYYEHHBIX 3HAaHUM UL
BBITIOJTHEHMS 3aJ]aHNI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaJbHON (GopMm
00y4eHwusI.

QYHKINU TPAKTUYECKUX 3aHATUM:

— IIO3HaBaTeJIbHAs;

— pa3BUBaIOILas;

—  BOCIIMTATEJIbHAsA.

[To xapakTepy BBINOJHSAEMBIX OOYYAIONIMMCS 3aJaHUN IO TNPAKTHUYECKUM 3aHATUSAM
NOpa3eIAI0TCA Ha:

— O3HAaKOMMWTEJBbHBIE, IPOBOAUMBIE C LEIbI0 3aKPEIUICHUS W KOHKPETH3aluu
M3Y4YEHHOT'O TEOPETUYECKOI0 MaTepuaa;

— aHAJUTUYECKHE, CTABSIINE CBOEH II€JIbIO MOJyYeHUE HOBOM MH(pOpMAaIluu Ha OCHOBE
(bopMann30BaHHBIX METO/I0B;

— TBOpYECKHE, CBS3aHHbIE C MOJYyYECHUEM HOBOW MH(OpMAIMK yTEM CaMOCTOSATEIBHO
BbIOpaHHBIX MOJXO0/0B K PEIIECHUIO 3a/1a4.

@opMBl OpraHM3allMM MPAKTHYECKUX 3aHATHNA OIPENENSIIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMU OCOOCHHOCTSIMH Y4E€OHOH IUCHMIUIMHBI U HelsiMu o0ydeHus. OHH MOTyT
IIPOBOAUTHCA:

— B MHTEPAKTUBHOM Qopme (pelleHHe CUTYalMOHHBIX 3a/Ja4, 3aHiATUsd 110
MOJCIIMPOBAHUIO  PEAIBHBIX  YCIOBUHM, JCIIOBBIE  WUIPHI, MIPOBOE IIPOECKTUPOBAHHUE,
UMHTALMOHHBIE 3aHATH, BbIE3/IHbIE 3aHATHS B OpraHU3aluu (MIPeIIpusiTHs), AejoBas yyeOHas
Urpa, poJsieBass HWrpa, IICUXOJOTMYECKMH TPEHWHI, KEHC, MO3rOBOM IITYpM, TPYNIIOBBIE
JIUCKYCCHH );

— B HE MHTEPAaKTUBHOHN (hopMe (BBIMOIHEHUE YIPAXKHEHUH, pelIeHne TUIIOBBIX 3a/ad,
pelIeHre CUTYallMOHHBIX 33/1a4 U IPyroe).

Metoauka MpOBEACHUs NPAKTUYECKOIO 3aHATHS MOXKET OBITh PAa3JIMYHOM, MpHU ITOM
BaXHO JOCTHKEHHE 001IEeH 11eNTi AUCIUILIINHBIL.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUN

Opranu3anys ¥ METOJIMKA MPOBEIECHHs MPAKTUYECKUX 3aHATHH JOKHBI 00ecreunBaTh
MpUOOpEeTeHnEe M 3aKpelyieHue YMEHUH OT TMPOCTBIX K CIOXKHBIM C MaKCHUMaJbHbBIM
npUOIMKEHNEM K peallbHbIM ycloBUsIM. OCHOBY BCeX NMPOBOAMMBIX 3aHATUH COCTaBIISET MOKa3
IpernojaBaTesieM TOr0 WJIM WHOTO IpueMa (AeMCTBUS), a TaKK€ MHOTOKpAaTHbIE MOBTOPEHUS
npueMoB (ACWUCTBUIl), KOTOpble [JODKHBI YMEThb BBINOJHATH oOywaromuecs. [ JaBHBIM
CoJiep’KaHUEM TPAKTHUUECKUX 3aHATUH sBisieTcs paboTa KaXKI0Tro CTYJEHTa MO BbINOJIHEHHIO
3aJjaHus] B KOHKPETHOM CHUTYyallMM, OBJIQJICHHUIO HaBbIKaMM cOopa, aHanmu3a H 00pabOTKH
uHpopMalUK JUISI TPUHATHS CaMOCTOSTENbHBIX pELICHUH, HaBbIKAMH pabOThl B MajbIX
rpymnmnax, pa3sBUTHIO OPraHU3aTOPCKUX CIIOCOOHOCTEN MO MOATOTOBKE KOJUIEKTUBHBIX MPOEKTOB.
AKTHUBHOHN (OpMOI1 3aHATHI SIBJIIETCS TOUCK BApUAHTOB PEIICHUS MPOOIEMHBIX CUTYaIIUH.

BBozHas 4acTh NPaKTUYECKOTO 3aHATHS TOJKHA CONECPKATH:

— MHCTPYKTaXX MO TpeOOBaHUSAM O€30MaCHOCTU C MPAKTUYECKUM MOKa30M Oe30MacHbIX
MpUEMOB U CIIOCOOOB BBITIOTHEHHUSI IEHCTBUM;

— JIOBEJIEHHE JI0 CTYJEHTOB OpTraHU3alluM 3aHATHS;

— MPOBEPKY MOATOTOBJIEHHOCTH CTYJICHTOB K 3aHATHIO (IIPOBEPKA BHITIOJIHEHUS 3aJlaHMs,
3HAHUU 10 TeMe 3aHATHUS, 3HAHUIO PYKOBOJASIIUX JOKYMEHTOB H JIp.).

KoHTponbHble BONPOCH JTOMKHBI  (DOPMYJIHPOBATHCSA TaK, YTOObI OTBETHl Ha HHUX
MO3BOJISTU YOEAUTHCS B OATOTOBICHHOCTH CTYACHTOB K 3aHATHUIO.




B OCHOBHOW YacTH TPAKTUYECKOrO 3aHATHUS OTPAXKAIOTCS TJIABHBIE ATanbl ACHCTBUH
CTYACHTOB IO KaKAOMY BOIIPOCY, T.C. HAUMCHOBAHUC 3TAIIOB, BPEM OTpaGOTKI/I, HCIIOJIb3YCMBIC
TEXHUUYECKUE CPEJICTBA, BUAbI KOHTPOJIS, KPaTKUil pa30op AeCTBHIA.

Ha nByxwyacoBoe 3aHsATHE HE I€JIeCOO0pa3HO IUIAHUPOBATH Oosiee TPEX y4UeOHBIX
BOIIPOCOB, a Ha YETHIPEX U MIECTUYACOBBIEC 3aHATHS — OoJiee MITH y4eOHBIX BOIPOCOB.

OTBOoMMOE BpeMsl YKa3blBaeTcs B MHUHYTax, C Y4YETOM ONbITAa M XPOHOMETpaXka
MPOUTPAHHOTO CLIEHAPHS 3aHATHS.

B 3axmrounTenbHOM 4acTH MMPAKTUYCCKOI'0 3aHATHA MIIAHUPYCTCA BpECMs HaA IMOABCACHUC
UTOTOB 3aHATHS, OTBETHI HA BOMPOCHI CTYJCHTOB, IPUBEICHNE TEXHUUECKUX CPEJICTB B UCXOAHOE
COCTOSIHUE, OOBSIBIEHUE OLIGHOK CTYJIEHTaM, Bblady 3aJlaHHsl Ha CaMOCTOATENBHYIO padoTy K
CIIEYIOIIEMY 3aHSTHIO.

11.3. Meroauyeckue ykKa3zaHUs MJis OOYYaIOIIUXCS IO BBIMOJTHEHHUIO J1TA0OPATOPHBIX
pabort

B xonme BeimonHeHus m1abOpaTOPHBIX pPa0OT OOydYaAIOIIMKCA MAOKEH YrioyOuTh W
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKOUN YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

Boinonnenue nabopaTopHbIX pabOT 00yYarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS JUCIUIUIMHBL, OMNpEeNenseMOoll Y4yeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINUX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUI U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— ToJlyueHHe HOBOM MH(OpMAIMH [0 H3y4aeMON AUCIUIINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajianue ¥ TpeOOBaHUs K MPOBEACHUIO Ja0OPATOPHBIX PaboT

3aaHue K BBIMOJIHEHHUIO Ja0OpaTOpHON palbOTHI BBIIAETCS MpenojaBaTelieM B Hadale
3aHSTUSA B COOTBETCTBUU C IIJIAHOM 3aHATUN. Tembl 1abopaTopHbIX pabOT MpHUBEACHBI B TA0I. 5
JAHHOU TIPOTPaMMBI.

Brimonnenue mabopatopHoit paboThl COCTOUT U3 TPEX ITAIIOB:

— HKCIIEPUMEHTAIBHO-TIPAKTHUECKOTO;

- Pacye€THO-aHAJIMTHYCCKOTI O,
— KOHTPOJIBHOI'O B BUAC 3alllMTHI OTUCTA.

Bo BBOAHOIl wacTu mpoBefeHHs J1aOOpaTOpHOW paboOTBl  IMpeycMaTpUBAOTCS:

BCTYIUUICHUE, BBEJICHHE, JIOBEJICHHUE 10 00YUYaIOIINUXCs OCHOBHBIX Mep O€30MacHOCTH MpH padboTe
¢ npubopamMu 1 000py10BaHHUEM JTAOOPATOPHH.
BBomHas yacTh milaHa Tak Ke JOJDKHA BKIIOYATh MPOBEPKY MOJITOTOBICHHOCTH CTYACHTOB K
3aHATUIO (TMPOBEPKA BBIMIOJHEHMS 3aJaHMs, 3HAHUM 10 TeMe 3aHATHs, 3HAHUIO PYKOBOISAIIUX
JOKYMEHTOB 1 Jip.). KOHTpOIbHBIE BOMPOCH! JOIDKHBI (POPMYIMPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TO3BOJISUT YOEUTHCS B TIOJATOTOBIEHHOCTH CTY/IEHTOB K 3aHSATHIO.

OcHOBHasT 4YacTh 3aHATUS JIOJDKHA  BKJIIOYATh  TIOCIIEAOBATENLHOCTH  PadOTHI
oOyyaromuxcs W TpernojaBareis Ha 3aHATUM: MOJATOTOBKA J1abopaTopHOro 00OpyNOBaHUS K
paboTe; MOpsAIOK MPOBENEHHUS SKCIEpUMEHTa (ombiTa) — oTpabaThiBaeMble BOIPOCH (3a1ayH,
JIeMCTBUS) U X KPAaTKOE CoJiepXKaHKe; IpUBeeHNe JabopaTOPHOro 000pyA0BaHHS B UCXOJIHOE
COCTOSTHUE; aHAJIU3 MOJTyUYE€HHBIX Pe3yIbTaTOB U 0(hOopMIIEHUE OTUETA.

B 3aganuu Ha mabopaTopHyIo paboOTy yKa3bIBalOTCS:



- HaNMEHOBaHHE TEMBI;

— y4eOHbIe TIeIH;

- BpEMS H MECTO IIPOBE/ICHUS;

- nepevYeHb 0TpadaThIBAEMbIX yUEOHBIX BOIIPOCOB;

- OpraHM3alOHHO-METOANYECKNE YKa3aHMs CTYJICHTaM IO MOATOTOBKE M HMPOBEICHUIO
3aHSTHS;

- HepeyueHb JIUTEPATyPHI (JIOKYMEHTOB), IOJUISKAIINX U3YyUCHUIO TIEPE]] 3aHATHEM;

— OTYETHBIE JOKYMEHTHl (Marepuainsl) 10 JaboparopHol paboTe M CpPOKH HX
Ipe/ICTaBICHHUS.

B 3amanum Ha 5aboparopHyro paboOTy MpernojaaBaTellb MOXKET yKa3aThb IEepedyeHb
KOHTPOJIBHBIX BOITPOCOB, HEOOXOJMMBIX JUIS IPOBEPKH TOTOBHOCTH O0YYAIOIINXCS K 3aHSTHIO.

B nepeuenp nuTepaTypbl M MaTe€pUaioB Ul MOATOTOBKH M MPOBEACHHS JaOOpaTOPHOM
paboOTBl MOTYT BKJIIOYAThCS YYEOHHKH M Yy4eOHbIE IOCOOMS, TEXHHYECKHE OIUCAHUS |
AKCIUTYyaTallMOHHbIE MHCTPYKLMM JabOpaTOpHOTO O0OpYyIOBaHUS, HMHCTPYKLMHM [0 Mepam
0€301macHOCTH, pa3IMYHbIC CIIPABOYHBIC U APYTHE MaTepHalbl, HEOOXOJUMBIE ISl PaOOTHI.

B oTueTHBIX MaTepuasiax B 3aJIaHWHU, KaK MPABWIO, YKa3bIBAIOTCSA: (hopMa OTYeTa; Kak
JIOIKeH ObiTh odopmieH 1HdpoBold u Tpaduyeckuii Marepuan; MNOPSIOK CpPaBHEHUS
IIOJIyYEHHBIX PE3YyJIbTaTOB C PAacCUETHBIMM, OIIEHKA INOTPELIHOCTEH; MOPAIOK (HOPMYIHPOBKU
BBIBOJIOB U 3aKJIFOYEHUIT; TOPSIIOK 3aLIUTHI BHIIOJTHEHHOH PaOOTHI.

CtpykTypa ¥ hopMa 0TYETA O JabopaTOPHOH padboTe

Otyet 0 mabopaTopHOU padOTE MOJKEH COJIEPkKaTh: TUTYJIbHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHH .

Ha mumynvnom nucme NOJDKHBI OBITh yKa3aHBI: HAa3BAaHUE JUCHIUIUIMHBI, Ha3BaHUC
7a00paTopHON paboOThl, (aMuiIdsg W HHUIKANB IpenojgaBaTesisd, GaMuing W HHUALKAAIBI
CTyJIEHTa, HOMEpP €ro yu4eOHOMU TPyl U JIaTa 3alIUThl paOOTHI.

OcHognass uacms JODKHA COJEpKaTh 3aJaHue, pe3yJdbTaThl JKCIEPUMEHTATbHO-
MPAKTUIECKON pabOThI, paCUeTHO-aHATMTHYECKUE MaTCPHUAITHI.

Bui6o0s1 o mipoienaHHON paboTe MOJDKHBI COAEPKATh PEKOMEHALNH 110 YIIYUIICHUIO
YCJIOBHH Tpyaa Ha paboueM MecTe.

TpebGoBanus k oopMIEHHIO OTYETA O Ja00PATOPHOM paboTe

TuTynpHBINA TUCT OTYETA TOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEAECHHOMY B CEKTOPE
HOpMaTHuBHOM nokymeHTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOM 4YacTH OTYe€Ta JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeOoBaHusl NMPUBEACHBI B CEKTOpe HOpMAaTHUBHOW nokymeHTauuu ['YAII
https://guap.ru/standart/doc

[Ipu dopmHupoBaHNUN CIIMCKAa MCTOYHHKOB CTYACHTAM HEOOXOAMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crannapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTtarmu ['Y ATl https://quap.ru/standart/doc.

11.4. Meroauyeckue yKazaHus Uil OOYyYalOUmIUXCS M0 TMPOXOXKACHUIO KypCOBOTO
POEKTHPOBAHUS/BBIMOIHEHUS KyPCOBOM paboThI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1eNbI0 POPMUPOBAHUS Y 00yUaIOIIUXCSI OTbITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33/]1au MPO(PEeCCHOHANBHOM NeTETbHOCTH.

KypcoBoii mpoekTt/ paboTa 1mo3BoJisieT 00yJaromemMycs:

— CHCTEMaTH3MpOBaThb U 3aKPENUTh I[OJyYEHHbIE TEOPETHYECKHE 3HaHUSA U
MPAKTUYECKHE YMEHHUS TO0 MpodecCHOHANbHBIM Y4YeOHBIM JUCHUIUIMHAM H MOAYJSM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MOATOTOBKH, YCTAaHOBJIEHHBIMU MTPOrPaMMOil yueOHOI
JUCLUIUIMHBL, TMPOrpaMMOM  IOATOTOBKM  CHELMAIUCTAa  COOTBETCTBYIOILEIO  YPOBHS,
KBaTH(UKAIIIH;


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

— TPUMEHUTHh TOJYYCHHBIC 3HAHUS, YMEHHsS M TNPAKTHUYECKUU OIBIT MPH PEIICHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJaMU NMPO(ECCHOHAIBHOM JeATEIIbHOCTH
10 HaIIPaBJICHUIO/ CIIEUANIBHOCTH/ MPOTpamMMme;

—  yIIIyOUTb TEOpETUYECKHE 3HAHHS B COOTBETCTBUHU C 33JJaHHON TEMOM;

— cdopMupoBaTh yYMEHHUS MPUMEHITh TEOPETUYECKHE 3HAHUS TMPU PELICHUU
HECTaHAAPTHBIX 3a7ay;

— TPHOOPECTH OMNBIT AaHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboOThl H
c(hOpMHUPOBATH COOTBETCTBYIOIINE YMECHHUS;

— cdopmupoBaTh yMeHHS pPabOTBI CO CHEIHAIBHOM JIUTEPaTypol, CHpPaBOYHOM,
HOPMATHUBHOM M MPABOBOM TOKyMEHTAlMEH 1 HMHBIMU HH()OPMAITMOHHBIMU UCTOYHHKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJBI,
MPEJIOKEHUS U PEKOMEHIAllMK TI0 Pe3yJIbTaTaM BBIIIOJIHEHUSI Pa0OTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MMCbMEHHYIO U YCTHYIO peub 00y4aroerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHUIUATHBY, CAMOCTOSITEIHHOCTH,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHUS;

— cdopMupoBaTh HaBBIKM IUIAHOMEPHOM peEryisapHOM pabOThl Haja pelieHUueM
MIOCTABJICHHBIX 3a/1a4.

CTDVKTVD& MOSICHUTEILHOM 3aIIMCKU KYPCOBOTI'O HDOCKTa/ Da6OTI)I

IlosicHuTenpHas 3amucka AOJDKHA COACPIKATH ACHO HU3JIOKCHHYHO ITOCTAHOBKY 3a/1a4iH,
KpaTKO€ OIMMCAHUC TCOPECTHUYCCKUX IMPCAIIOCBUIOK II0 TCMATHKE KprOBOfI pa6OTI>I, OJICMCHTBI
HeO6XOI[I/IMOFO JJIA  BBIIIOJIHCHHUA pa6OTLI MAaTCMaTU4YCCKOIro aliapara, H606XOI[I/IM06
KOJIMYCCTBO PACUCTOB, MPHUBCACHHUC BBbIBOAOB II0 PpE3yJjibTaTaM 3THUX PaCdYCTOB, CIIMCOK
HCITOJIb30BaHHOM JINTCPATYPBHI.

TpeboBanust k 0HoOpMIIEHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOTO MPOEKTa/ paboThl
TpeGoBanust kK OQOPMIICHUIO TOSICHUTEIBLHOM 3alMUCKU KypcOBOM pabOThI / TPOEKTa
usnoxensl Ha caiite I'YAII (http://quap.ru/guap/standart/obl main.shtml).

11.5. MeToauueckue yKa3aHus ISl OOYYArOIIUXCS 0 MPOXO0KACHUIO CaMOCTOSATEIHHON
paboThl

B Xozae BBIOTHEHHUS CaMOCTOSATENbHOU pabOThI, OOYUYaAIOUIUIICS BBIMOIHSAET paboTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpErojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaronuxcst o 3a04HOM ¢opme OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEILHON pabOTHI, y 00ydaromerocss GopMUpyeTCs
1enecoo0pa3Hoe TIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJSET UM Pa3BUBATh YMEHUs
U HaBBIKA B YCBOCHHWW WM CHCTEMAaTH3allMH MPUOOpETaeMbIX 3HAHHM, 00SCIeUMBAET BBICOKHMN
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, MOMOTaeT NOMYyYHUTh HABBIKA TOBBIIICHUS
pohecCuOHaNBbHOTO YPOBHSL.

MeTtoaudyeckuMi ~ MaTepualiaMH,  HAMNpaBSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJarONUXCASBIISIOTCS:

—  y4eOHO-METOAMYECKHIA MaTepHall 10 JUCIUILINHE;

— METOAMYECKHE yKa3aHHs IO BBIMOJHEHHUIO KOHTPOIBHBIX paboT (11 00ydaromuxcs
10 3204HOM (hopMe 0OyUeHUs ).

11.6. MeTtoauueckue yKa3aHusl [UIsl OOYYArOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS YCIICBAaEMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIINXCsl, OCYIICCTBIIIEMOTO B TEUCHHE CEMECTpa C IIENIbI0 OICHUBAHMS X0JIa OCBOCHHS
MUCIHATIINHEL


http://guap.ru/guap/standart/ob1_main.shtml

B teueHune cemecTpsl CTyAEHTHI

- 3alUIIAIOT TJabopaTOpHBIE pabOTHI;

- BBINIOJIHSIOT IIPAKTUYECKUE 3aJaHUs;

- BBITIOJTHSIOT TECTUPOBAHUS 110 MaTepuaiam JeKiuuu B cpene LMS.

Jljis TeKyIIero KOHTPOJIsl YCIIeBaeMOCTH UCIOJIb3YIOTCS TECThI, IPUBECHHBIC B Ta0JIULIE

18.

11.7. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXcsl MO MPOXO0XKIACHUIO MPOMEXKYTOUHOMN
aTTeCTalUu.

[IpomexxyTounass  arrectansi  OOydyarOmIMXCsl ~ HpPEIyCMaTpuBaeT  OLIGHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHWH, TONYYEHHBIX OOyYaroIIMMCS B IPOIECCe
U3yYeHHs BCEW NMCLUIUIMHBI WIKA €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHONW pabOoThl, CHOCOOHOCTH
NPUMEHATh UX JJIs pPEUIeHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
Nepuoj, SK3aMEHALlMOHHOW CECCHMM U 3aBEpILIAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTJIMYHOY,
«XOPOLLIOY, «YIOBIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLIEHOK IPU NPOBEACHUM TEKYILIEr0 KOHTPOJISI U MPOMEKYTOUYHOW aTTecTaluu
OCYIIECTBIISIETCS B COOTBETCTBHUU C PYKOBOJSIIMM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonoxeHue o TEKyLIEM KOHTPOJE YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTalluu
CTYACHTOB M aCHUPAHTOB, OOYyYarOIIMXCS IO 0Opa3oBaTENbHBIM IPOrPaMMaM BBICIIErO
obpazosanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.


https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.
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