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AHHoTanus

Jucuunnuza «MeToibl U Cpe/icTBa U3MEPEHHI» BXOIUT B 00pa30BaTeNbHYIO MPOrpaMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HAINpPaBICHHIO MOATOTOBKH/
crnenuanbHocTH 27.03.01 «CranmapTusammst ¥ MeETpoJiorus» HampaBieHHocTH «l{udposas
METPOJIOTHSI M CTaHAapTH3anus». Juciuminaa peanusyercs kadempoid «Neby.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIEIYIOIINX KOMIIETEHIIUH:

IIK-1 «CrocobeH mpoBOIUTH aHAIU3 COCTOSIHUS METPOJIOTUYECKOTO OOECIeYeHHs B
MOJIpa3/IeIEHUU METPOJIOTUYECKOM CITy>KObI OpraHU3aI[II»

[1IK-2 «Cnocoben OOHOBIATH 0azy pabOYMX STAIOHOB M CPEACTB HM3MEPHUTEIHHOMN
TEXHHUKH U MPOBOJUTH UX aTTECTAIHIO»

[IK-3 «CrnocobeH oOCymIeCTBIATh pPAa0OTBI IO BBIABICHUIO M IPEIOTBPAICHUIO
HECOOTBETCTBHUI MPOAYKUUU IPEIBIBIIEMBIM TPEOOBAHHSIM)

CopepxaHue IUCHMIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C IOATOTOBKOM
CTYJIEHTa K PELICHUI0 OPTaHU3AIIMOHHBIX, HAYYHBIX U TEXHUUYECKUX 3a/ay JJIsi OCYIIECTBICHUS
cbopa 1 00pabOTKN HAYYHO-TEXHUYECKOH U (MIJIN) TEXHOJIOTUYECKON HH(OpMAINH [T PEeIICHUS
byHIaMEHTaIbHBIX U MPHUKIAJHBIX 3aJad C Yy4eToM IUPOBU3AIMU OPraHU3alMOHHO-
TEXHUYECKUX JJIEMEHTOB METpPOJIOTHYECKOTo obecrneuenus. PaccmartpuBaioTcss — oOmiue
MOJIOKEHHUS 00 U3MEPEHMIX U UX (PU3MYECKUX OCHOBAX, METOJaX U CPEJCTBAX U3MEPEHUH, B TOM
YUCJI€ B METPOJOTHYECKOM vacTu TexHonoru Mumaycrpum 4.0 (MHTEpHET Bemiei, OoJbline
JIaHHbIC); TpaBuia OOpabOTKU pe3yJbTaTOB HU3MEPEHHs] M OLEHUBAHUS MOTPEIIHOCTEH ¢
UCIIOJIb30BAHUEM METOJIOB W HMHCTpymMeHTOB BigData u HCKYCCTBEHHOrO HMHTEIUICKTA;
KJaccu(uKaluss U OCHOBHBIE XapaKTEPUCTUKU METOJOB M CPEICTB H3MEPEHUH pa3InYHbIX
¢u3NYeCKUX BEJIIMYMH, a TaKKe METOJO0B U CPEICTB MU3MEPEHHI Ha IMPOU3BOJCTBE; OCHOBBI
KOHTPOJIS BAKHEHIINX TapaMeTPOB MPOAYKLUH, BUbI U1 METO/IbI UCTIBITAHUH.

[IpenogaBanue AMCHMIUIMHBI MpEeAycMaTpUBaeT cieaylone (opMbl OpraHu3aluu
yu4eOHOro  Tmpolecca: JeKyuu, npakmuyeckue  3aHamus,  a1abopamopHvle  pabomol,
camocmosamenvHas paboma 00y4auie2ocs, Kypcogoe npoeKmuposanue.

IIporpaMMoil IHUCHUIUIMHBI TPELYCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.

OOmiast TPyJJOEMKOCTh OCBOEHHS JAUCHUIUIMHBI cocTaBiseT 11 3aderHpix eaumnun, 396
YacoB.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Llenpt0 IUCHUIIIMHBI SBJISCTCS M3YyYCHHE METOJAMYECKUX W TEXHHYECKHMX OCHOB
MPUKIATHON METPOJOTHH — TIPOBEACHHS HM3MEPEHUH M KOHTPOJS PasIUYHBIX (PU3UUIECKHX

BEJIMYHH,

BBIIIOJIHEHHE HM3MEPECHUM.

Kpome Toro,

InopsiAKa OLCHKHU HOFpGH.IHOCTCﬁ HSMGPGHHfI, IIOATOTOBKM K HM3MCPCHUSAM U
OCJIbI0 NOpCnoJaBaHusl AUCHHUIIIIMHBI

SABJISICTCA

O3HAKOMJICHHE CTYJIEHTOB C OCHOBaMHM, Kjaccu(uKalnueil 1 Ha3Hau€HUEM METO/0B KOHTPOJIS U
UCIIBITAaHUH Ha IIPOU3BOJICTBE.

1.2. JucumminHa

BXOIHUT B

COoCTaB

yactd, (QopMHUpyeMOW  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

Tabune 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIIMHA U MHAMKATOPOB X JOCTHXKEHMUSI
Kareropus (rpynna) Konn Kon v HanMeHOBaHNE HHIUKATOPA JOCTHUKEHUS
HAauMEHOBAHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMIETEHIUH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHUSI METO/I0B
U3MEpEHUS
[1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOCHHOCTH U
IPUHIUIBI paOOTHI CPEICTB U3MEPEHMUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B O0JIACTH
IIPUMEHEHHUS CPELICTB UBMEPEHUS
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 1

[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 BEpOATHOCTEH U MaTEMAaTUYECKast 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,
— «lIpuknagHas METpOIOTHsY,

- ((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 Nob No7 Nog
1 2 3 4 5
Oowan mpyooemKocmb OUCHUNTIUHBL, 11/ 396 1/36 6/ 216 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmu4ecKoil n0020moeKu 30 8 10 12
Ayoumopnusie 3anamus, BCEro vac. 48 14 18 16
B TOM YHCIIE:
nekiuu (JI), (dac) 18 6 8 4
npakTudeckue/ceMunapckue 3anarus  (I13), 4 4
(uac)
naboparopusie padboTsl (JIP), (dac) 26 8 10 8
KypcoBoil npoekT (padota) (KII, KP), (4ac) * *
9K3aMeH, (4Jac) 27 9 9 9
Camocmosmenvnas paboma, Bcero (dac) 321 13 189 119
Buo npomesicymounoit ammecmayuu: 3ayer, OK3., OK3. OK3.
mudd. 3auger, sx3amen (3auer, udd. 3aq, OK3., OK3.
OK3.%%*) JK3.
I[IpuMeuaHue:  KaHIMIATCKHUIA SK3aMeH
* - gacsl , HE BXOJIAIINE B ayANTOPHYIO HATPY3Ky
4. ConeprkaHue TUCHUTUTHHBI
4.1. PacnpeneneHue TPYITOSMKOCTH JUCIUILTAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIA.
Pa3nensl, TeMbl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TabIuUIIE 3.
Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh
Pa3}_'[e.]'IBI TEMBI U CITUITIIMHBI .HGKL[I/II/I 113 (C3) P KI1 CPC
’ (dac) (qac) (qac) (dac) (qac)




Cemectp 6

Paznen 1. O0mmue mosoxxeHust
Tema 1.1. Conepxanne xypca. OCHOBHBIE

TEPMUHBI U ONIPENCIICHHS. 2
Tema 1.2. [IpoGnemMsbl opraHu3anyu, IpOBEIACHUS U]
WCIIOJIb30BaHMsl TEXHMUECKUX H3MEPEHU.
Paznen 2. OCHOBHBIC TPUHIIAITHI MEXaHUKH,
UCIIOJIb3yEMbIEC B U3MEPCHUSAX
Tema 2.1. Oo6mue 3aKOHBI JIBIDKEHUA
B3aumoneiicTBue MaTepuabHBIX Tedl. 4
Tema 2.2. 'apmoHHYeCKHe KoJieOaHUS, BOJHOBOC)
nBkeHne u d¢g ekt Jormiepa B TEXHUKE U3MEPEHHH.
Tema 2.3. DHepreruyeckue XapaKTEpPUCTUKH
(bH3uIecKnX 00bEKTOB, 3aKOHBI COXpaHCHUSI.
Paznen 3. MonekynsipHO-KHHETHIECKAst TEOPUS H
U3MEpPEHUS
Tema 3.1. ba3oBble XapakTepUCTUKH Ta30B U
s)kuakocTted. OCHOBBI KMHETHUECKOW TEOPHUH, IMOHSITHUE
TEeMIEPaTypHl.
Tema 3.2. ®azoBble U MeTacTaOMIIBHBIE TIEPEXOIBL. 4
Mertoapt U3MEpEeHU (hmzmueckux BEJINYMH,
OCHOBAHHBIC Ha METaCTAOMIBHBIX MIEPEX0aax.
Tema 3.3. TepmoauHamMU4ecKHe  MPOIIECCHI,
TeMIepaTypHble IIKajbl. Vcronp3oBaHuWEe 3aKOHOB
TEPMOJIUHAMUKH, THAPOCTATHMKH ¥ THAPOAMHAMUKU B
(bU3NYECKUX U3MEPCHHUSIX.
Pasnen 4. [IpuMeHeHNe 3aKOHOB ONTUKU B (PU3NYECKUX
U3MEPEHHSIX
Tema 4.1. 3akoHbl TIE€OMETPUYECKON ONTHUKH, 3
OnTHueckas MUKPOCKOITHS.
Tema 4.2. WnTepdepernmnonnpie y
NOJISIPU3ALMOHHbIE METOIbI u3MepeHnid. DoTomeTpus.
HWroro B cemecTpe: 13
Cemectp 7
Pazgen 5. OCHOBBI TEOPUU 3IIEKTPOMATHUTHBIX
B3aMMOJICUCTBUH B (PM3UKE M TEXHHUKE M3MEPEHHI
Tewma 5.1. DnexTpocTaTuka U METOMBI U3MEPEHHIA,
OCHOBaHHBIE Ha €€ 3aKOHaX.
Tema 5.2. DmekTpoMarHuTHbBIE B3aWMOJIECHCTBUS, 30
[MpuHnHE TpeoOpa3oBaHus HEITCKTPHUECKIX BETHINH
B DJIEKTPUUECKHE.
Tema 5.3. DnexTpoMarHuTHbIE KoOJIeOaHUS |
BOJIHBI. BotHOBas npupo/a cBeTa.
Paznen 6. DnemMeHTHI KBAaHTOBOM (DU3HUKH B
U3MEPEHUAX
Tema 6.1. OcHOBHBIE 3aKOHBI KBAaHTOBOW (DM3HKH.
ONEeKTpOHHOE  CTpoeHHe  BemiecTBa.  KBaHTOBBIE 30

3¢ eKThI, UCTIOIB3yeMbIe B (PH3UUECKUX U3MEPEHHUSIX.
Tema 6.2. CoBpeMeHHOE CTPOCHHE aToMa,
CTPOCHHUE BCUICCTBA. CHCKTpBI H3JIYy4YCHUs, TTOTJIONICHNS

1 UX aHaJIn3.




Paznen 7. Obume cBeneHus 00 U3MEpEHHIX

Tema 7.1. Tlomsarne wu3MepeHus (B TOM YHCIIE
g poBoro). OCHOBHOE ypaBHEHUE H3MEPEHUIA.

Tema 7.2. CrpykrypHas cxemMa H3MEpEHUil,
M3mepurenbHas 3a1aya.

Tema 7.3. IlorpemHocTs u3MepeHuil. AHanu3 H
00paboTKa pe3yJIbTaTOB U3MEPCHHIA.

30

Paznen 8. MeToibl u3MepeHuii
Tema 8.1. Knaccudukanus nsmepenuit. Buasl u
001aCcTH N3MEpPEHHH.
Tema 8.2. OcoOeHHOCTH OCHOBHBIX METOAOH
U3MEPEHUM.
Tema 8.3. MeToas! M(POBBIX U3MEPEHUIt
Tema 8.4. OneHKa TOTPENIHOCTH H3MEPEHHUH TIPH
MCTIOJIb30BaHUH PA3JIMYHBIX METOJIOB U3MEPEHHH.

40

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

Tema 9.1. OcHOBHBIE OTIpenieeHNs, CBA3aHHBIE CO
CpEIICTBOM WU3MEpEeHHN (cn. OyHKIHSA
npeoOpa3oBaHMs U rPaAyHpOBOYHAS XapaKTEPUCTHKA.

Tema 9.2. Knaccudukamuss CU.  Mepsl
N3mepurensHbie MpUOOpPHI U TUPPOBHIY
U3MEPUTENbHBIC CUCTEMBI.

Tema 9.3. Hopmupyemble METPOIOTHYECKUE
xapaktepuctuku CU.

Tewma 9.4. ToyrocTs aHanoroBbIx U nudposerx CHU,

30

Paznen 10. Metobl u cpeAcTBa U3MEPEHUI
pa3IUYHBIX (PU3NYECKUX BETUIHH

Tewma 10.1. I'eomeTpryeckrie BETUYHNHBI.

Tema 10.2. DnekTpruecKre BEIIMIUHBI,

Tema 10.3. Mexanudeckue BeJMYMHBI (Macca,
napameTpbl JIBUXKCHUS, BUOpAIlVs, JaBJICHUE, BaKyyM,
pacxo] JKUIKOCTEH U T'a30B).

Tema 10.4. INapaMeTpbl CTPOSHHUS U COCTOSIHUS
BEIIECTB U MaTepuasioB (KOHIICHTPAIUS BEIIECTB,
BJI&XXHOCTb, TEMIIEPATypa).

Tema 10.5. OnTuko-puznyeckre N3MepeHusl.

29

Hroro B cemecrpe:

10

189

Cemectp 8

Paznen 11. CoBpeMeHHbIE METOIBI UCCIEIOBAHUS
MHUKPOCTPYKTYPbI PU3HUECKUX 00BEKTOB
Tema 11.1. Metonanl 3JIEKTPOHHOM
MHUKPOCKOIIHH.
Tema  11.2. Ckanupyrom@as  30HI0Baf
MUKpPOCKOIHA. ATOMHBI CHUJIOBOM W TYyHHEJBHBIN
MHKPOCKOII.

20




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

Tema 12.1. W3mepeHust yrioB, JHHEHHBIX|
pa3MepoB.

Tema 12.2. UsmepeHus OTKIOHeHUH (HOpMBI U
B3aUMHOT'O PaCIIOJIOKEHHS TOBEPXHOCTEH.

Tema 12.3. U3mepeHus IIEPOXOBATOCTH H
BOJTHHCTOCTH TIOBEPXHOCTH. 1 2 2 40

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

Tema 12.5. KoHTpoJIb KauecTBa MOKPHITHIA.

Tema 12.6. MHoro¢pyHKIHOHAIEHBIE 10
CHENMANIN3UPOBAHHBIE H3MEPUTENILHBIE CHCTEMBI ISl
KOHTPOJISI TIAPAMETPOB CIIOKHONPOPHIBHBIX JIeTanei H
y3JIOB.

Paznen 13. Metoasl KOHTPOJIS U UCTIBITAHUHN Ha
TPATUIIMOHHOM U IU(GPOBOM MTPOU3BOJICTBE

Tema 13.1. Kontposns napaMeTpon
TEXHOJIOTHUYECKHX mpoleccoB. Kinaccudpukanus MeTonos
KOHTPOJISL.

Tema 13.2. Metossl U cpesicTBa Hepaspymiatomero 1 2 2 40
KOHTPOJISL.

Tema 13.3. Hasmauenwme wu Kiaccudukanys
METOJOB UCIIBITAHUI.

Tema 13.4. KoHTposs ¥ ucnbiTaHUs Ha [U(PPOBOM
MPOU3BOJICTBE

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

U3MEPUTENIbHON TEXHUKH. . 2 19
Tema 14.2. CoBpemeHHbIe W IEPCIIEKTHUBHBIC
U3MEPUTENIbHbIE TEXHOJIOTHUH, CUCTEMBI U CEHCOPBI.
BrInonHeHne KypcoBOro mpoeKTa 0
Htoro B cemectpe: 4 4 8 119
Hroro 18 4 26 0 321

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCs  OMNpENeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
Tema 1.1. Copepxanue kypca. OCHOBHBIE TEpPMHMHBI U
OIIpEIEIIECHUS.
OcHOBHEBIE 3JIeMEHTHI Kypca. Ou3ndecKkre OCHOBBI U3MEPEHUH.
Pazpmen 1. O0mwme momoxeHust Tema 1.2. IlpobGmembl  opraHW3alUy, TPOBEACHHUI U

WCIIOJIb30BaHMS TEXHUUECKUX U3MEPEHUI.
Knaccupukanms ¢usnuecknx o0bekToB. DOpMbI  MpeNcTaBICHUS
B3aMMOCBSI3U (PU3NYECKHUX BEIUYHH.




Pasngen 2. OcHoBHEIE
IIPHHIIUIIBI MEXaHUKH,
UCTIOJIb3yEeMbIC B H3MEPEHUSIX

Tema 2.1.
MaTepHaIbHBIX TE.
Buner nmxkeHus. OCHOBHBIC IMOJIOKEHUS KMHEMATHKU U JIWHAMUKH.
MexaHn4ecKre METO/IbI U3MEPEHHUSI CHUITBI K MACCHI.

Tema 2.2. I'apMmonwdecknue KojaeOaHWs, BOJHOBOE IBIKCHHE M
s ekt Jlomaepa B TEXHUKE N3MEPEHUT.

OO1e 3akOHBl [BWKEHHUSA. B3auMoaelcTBue

[lepuonuueckue mnporecchl. Pe3oHaHc B (QU3MKE U TEXHUKE
n3Mepenuii. Gu3ndeckre SBICHUS BOJIHOBBIX MPOIIECCOB.

Tema 2.3. DHepreTHyecKHe XapaKTEPUCTUKH  (PU3NIECKHUX
00BEKTOB, 3aKOHBI COXPaHCHUSI.
Knaccudukarus SHEPreTUYCCKUX XapaKTEPUCTUK. 3aKOoHBI

COXpAaHEHHUS B M3MEPEHUSX.

Pazgen 3. MonekyinspHo-
KUHETHYECKas TEOpUs U
H3MEepeHHs

Tewma 3.1. ba3zoBble XapaKTepUCTHUKN Ta30B ¥ KHIKocTed. OCHOBBI
KUHETHYECKOI TEOPHH, IIOHIATHE TEMIIEPATyPHI.

OCHOBHBIE ~ TIOJNOKEHHSI ~ MOJEKYJISPHO-KMHETUYECKOH  TeopHuu
BemiecTBa. lIpuMeHeHHe 3aKOHOB THApO- U a3poctatuku. llowsTue
WIeaBHOTO U pealibHOTOo ra3a. [loHsTre TeMiepaTypebl.

Tema 3.2. ®a3zoBbie W MeTacTaOWIIBHBIC IEPEeXOlbl. MeToabl
u3MepeHNi (U3NUECKUX BEJIUYMH, OCHOBAaHHBIC HA METACTAOMIBbHBIX
nepexonax.

BzanmopeiictBue monekyn. @a3oBbie Mepexoibl, MeTacTaOWIbHBIE U
KpUTHUecKkue coctosius. [Ipumenenne mMeTacTaOMIIBHBIX COCTOSHUM B
H3MEPEHUSIX.

Tema 3.3. TepmoauHamMuyecKue THPOLECCHl, TeMIepaTypHbIE
mKansl. VMcnons3oBaHne 3aKOHOB TEPMOJAWHAMHKH, THAPOCTATUKUA W
THUIPOAMHAMHKH B (PU3UUECKUX U3MEPEHUSX.

OCHOBHBIE TIOJIOKCHUSI TEPMOJWHAMUKU. TeMIepaTypHble MIKajbl
TemsoBbie METOIbI H3MeEpeHHs (DU3UUECKUX BEJIINUKH.

Paznen 4. [IpuMeHeHne 3aKOHOB
OINTUKU B (HU3UIECKUX
H3MEPEHUAX

Tema 4.1. 3akoHsl reoMeTpuyeckod onTuku. OnTUYecKas
MHUKPOCKOIHSI.
5 SMIMPHYECKHX 3aKOHOB TreoMeTpudeckod onrtuku. Iloctpoenue
N300pakeHus, 1aBaeMOr0 MUKPOCKOIIOM.

Tema 4.2. VHTepdepeHIIMOHHBIE W TOSPU3AIMOHHBIE METObI
n3MepeHuid. @oroMerpusl.
Wnrepdepenmus CBeTa, TIPUHIINTT (hopmupoBaHus
MHTEePPEPEHLIMOHHBIX Toj0c. JIMHelHass W Kpyromas MHOJSPU3ALMAL.
OcHOBHBIE (POTOMETPHUYECKHE BEIWYMHBEL. 3MepeHne CBETOBOro
W3ITYYEHHUSL.

Paznen 5. OcHOBBI TEOpHH
3JIEKTPOMArHUTHBIX
B3aMMOJICHCTBUI B hU3HKE U
TEXHUKE U3MEPEHUI

Tema 5.1. DnexkTpocTaTHKa U METO/IbI U3MEPEHH, OCHOBaHHBIE Ha
€€ 3aKOHax.
OCHOBHBIE TIOJIOKEHUSI DJEKTPOCTATUKA H WX TNpPUMEHEHHE B
WU3MEPEHMSIX TEeOMETPUUYECKUX BEIUYWH, BIaxXHOCTH. [IpuMeHeHne
HETIOJIIPHBIX IUAJIEKTPUKOB B U3MEPEHHAX

Tema 5.2. DnexTpoMarHuTHble B3auMojeicTBus. I[IpuHIUIBI
MpeoOpa30BaHMs HEIEKTPUIECKUX BEINYNH B DIEKTPHUECKHE.
OCHOBHBIE 3aKOHBI AJIEKTPOMAarHeTu3Ma. TepMo- U TEeH30PE3UCTUBHBIN
a¢dexT, a3pdext Xonna B n3MEpEHUSIX.

Tema 5.3. DnexkTpoMarHuTHbIE KoOJicOaHHsS M BOJIHBL. BoyiHOBas
MIPHUPOJIa CBETA.
DOJNeKTpOMarHuTHbIE BOJIHBI, ypaBHEeHHs Makcsesia.
CBETOBOTO M3JIy4eHHsI KaK BOJIHBI.

[TapameTpsl

Pa3znen 6. DnemeHThI
KBaHTOBOU (PM3UKH B
U3MEPEHUSIX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAHTOBOH (DM3UKH. DJIEKTPOHHOE
cTpoeHue BemiecTBa. KBaHTOBBIE AO(QQEKTH, UCIONb3yeMble B
(bU3NIECKUX U3MEPEHUSX.

TemnoBoe wu3nydyenne abcomroTHO uepHoro Ttena. dotoaddekr.
KopnyckynsipHo-BoiHOBOM nyanusm. IlpuHIMO HeonpeneneHHOCTU
IeiizenOepra.




Tema 6.2. CoBpeMEHHOE CTpPOEHHE aTOMa, CTPOCHHE BEILECTBA.
CrexTpsl H3Ty4eHHs, OTJIOMIEHHS ¥ NX aHAIIN3.
CoBpeMeHHass Mojenb  aromMa. KBaHTOBBIE — XapaKTEpUCTUKU
anexkTpoHoB. O0pa3zoBaHue MOJIEKYJ M KPHCTAJUIOB. AHAlU3 CIIEKTPOB
W3JTyYCHUS U TIOTJIONICHUSL.

Pasgen 7. O0wmue cBenennst 00
U3MEPEHUH

Tema 7.1. Ilomstme wu3MepeHus (B TOM dHCIEC MH(PPOBOTO).
OcHOBHOE ypaBHEHHE U3MEPEHHI
OCHOBHBIE TEpPMHUHBI, CBs3aHHBIE C u3MepeHHsMU. Lludpossie
n3mepeHust. OCHOBHOE ypaBHEHHE U3MEPEHUHN U €0 IEMEHTHI.

Tema 7.2. CrpykrypHas cxema wusMmepeHuil. V3mepurenbHas
3ajaya
OJeMEeHThl M KaHaJIbl CTPYKTYPHOM cxeMmbl m3MepeHuid. CTpykTypa u
COJEP KAHUE ITANOB PELICHUS U3MEPUTEIBHON 3a1auH.

Tema 7.3. IlorpemHocTh wu3MepeHHit. AHamu3 u 00paboTka
pe3yIbTaTOB U3MEPEHHIA
Bunpel norpentHocteld uzMepeHus. MeTonpl ONUCAHUS W OLEHUBAHMUS
norpemHocTell  u3MepeHuil. OCHOBHBIE MPUHIUIBI CYMMHPOBaHUS
norpemHocTelt  u3MepeHuid. OOpabOTKa H3MEpPEHHBIX 3HAYEHUH
(hU3MIECKNX BEIHYHH.

Pasgen 8. O0mue ceenennst o
METOJIaX U3MEPEHUN

Tema 8.1. Krnaccupwmkanms wusmepernnid. Buasl u  obOmactu
HU3MEPEHUH.
[Mpuxnuner knaccudukanun u3mMepeHnid. THUITBI 1 BUBI H3MEPEHUH 110
pasnuuHbiM  KpurepusiM. CTpykTypa u colepkaHue oOjacTeit
U3MEPECHUM.

Tema 8.2. OcoOeHHOCTH OCHOBHBIX METOZIOB M3MEPECHHUH.
Meroapl U3MEpEHUIl: METOAbl HEMOCPEACTBEHHON OLEHKH, METOJbI
cpaBHeHHUs ¢ Mepoii. Kimaccndukamnus MeTo10B H3MEpPEHHH.

Tema 8.3. MeToap! nupoBBIX U3MEPEHUHA
Knaccudukanus u npuMeHeHne uupoBbIX METOAOB U3MEPEHUH.

Tema 8.4. OneHka NMOrpenIHOCTH U3MEPEHUI PU UCTIOJIb30BaHUN
Pa3IMYHBIX METO/I0B U3MEPEHUH.
AHanu3 BIMSHUS ~ HUCIOJNB3yeMOTO METOAa Ha  IOTPEIIHOCTh
U3MEPEHHMH: TEOMETpPUYECKHE HM3MEpPEHMs, H3MEpPEHHs]  MaccChl,
JNEKTPUYECKHE U3MEPEHHUS.

Paznen 9. Ilonstue o cpencree

U3MEpEHUH B KJIACCUYECKOM U

I (POBOM METPOIOTHUECKOM
obecrieyeHun.

Tema 9.1. OcHoBHble onpenaeneHus, cBsizanHsle ¢ CU. OyHKIusa
npeoOpa3oBaHus U rPpadyHpOBOYHAs XapaKTepUCTHUKA
Onpenenennss CU M CMEXHBIX TEPMUHOB IO MEXIyHAPOIHBIM H
HannoHabHbIM H/I. dyHKIMH, HCIIONB3yEMBIE JUIsI MATEMATUYECKOTO
oncanus CU.

Tema 9.2. Knaccuduxauuss CU. Mepsl. U3meputenbHbie TpruOOpHI
1 i (pOBbIE UIMEPUTEIBHBIE CHCTEMBI
Mpuanuner knaccudpukamuu CHU. [pumepbr Mep GU3NUECKUX BEITUYHH:
MEepbl  JJIMHBl W DJEKTPUUYECKOTrO0  CONPOTHUBIEHUS,  THUPH.
Knaccudukanms u npumMepsl COBPEMEHHBIX U3MEPUTENBHBIX TPUOOPOB
Y CHCTEM.

Tema 9.3. Hopmupyembie MeTpoornyeckue xapakrepuctuku CU
I'pynnbsl HOpMUPYEMBIX METPOJIOTHYECKHX XapaKTEPUCTUK CPEICTB
m3mepernidi. TpeboBanms HJl K HOpPMHPOBAaHWIO METPOIOTHYECKUX
XapaKTEePUCTUK CPEJICTB U3MEPEHUH.

Tema 9.4. TounocTh aHanorossix 1 uudppossix CU
Knaccer Tounoctu CU. AGcotoTHas, OTHOCUTENbHASE U IPUBEICHHAS
norpemrHocty CH.

Paznen 10. Meroas! u cpeacTa
W3MEPEHUH Pa3TUIHBIX
(hM3UYeCKUX BETHINH

Tema 10.1. 'eomeTpuieckne BeTHIUHBI
W3mepsiemble  reomMeTpuyeckue BenMuuHbL. —Kiaccudukaumss u
Ha3HAYeHWE METOAOB U CPEICTB M3MEPEHHUH T'eOMETPHYECKUX
BeIMYMH. MexaHnyeckue u ontuko-mexannueckue CH.

Tema 10.2. DnexkTpUUECKUE BETUUHHEI




Usmepsiemble  anekTpudeckne — BenmuuwHbL  Krnaccupukanus
Ha3HAYCHHE METOIOB U CPEACTB M3MEPEHHH IIEKTPUIECKUX BEIUUHH.
N3mMepenne nmapaMeTpoB JIEMEHTOB DJISKTPUICCKUX IICTIEH.

Tema 10.3. MexaHn4ecKue BEITUYUHBI
W3mepsiemple  MeXaHWYeCKHE  BEIMYMHBL.  (Macca, TapaMeTpsl
JIBIKSHHSI, BUOpaIns, NaBJIeHne, BAKYyM, PacXoJ JKUIKOCTEH U ra3oB).
Knaccudukanus u Ha3HaYCHHE METOIOB M CPEJACTB H3MEPCHUIA
MEXaHUYCCKUX BEITHYUH.

Tema 10.4. IlapameTpbl CTPOCHHUS W COCTOSHHUS BEIIECTB H
MaTepUaIOB
W3mMepsieMble BEIMYMHBI, XapaKTEPHU3YIONIUE CTPOCHUE U COCTOSIHHE
BEIIECTB ¥ MAaTepHaJiOB (KOHIEHTpPAIUS BEIIECTB, BIAKHOCTD,
TUIOTHOCTH, Temrieparypa). Kiraccudukaius n Ha3HaAYeHHUE METOIOB U
CPEACTB U3MEPECHU.

Tema 10.5. OnTuko-hru3ndecKue H3MEPEHHS
Usmepsiemple  ONTHUKO-(U3NMYECKHE  BEIWMYWHBI  (OCBEUICHHOCTD,
SIPKOCTb, IApaMETPbl OINTUYECKUX CpPEHd, LBET, CIEKTPbI, SHEPrUs
ontuyeckoro uanydenus). Knaccudukanysi 1 Ha3HaYCHUE METOJIOB U
CpEJICTB U3MEPEHU.

Pazgen 11. CoBpeMeHHBIE
METOABI NCCIICAOBAaHUA
MHUKPOCTPYKTYPBI (PU3UUECKUX
00BEKTOB

Tewma 11.1. MeTonpl 3JI€KTPOHHONH MUKPOCKOIIUU.
IIpocBeunBaromass ¥  pacTpoBas  DJIEKTPOHHAs  MHUKPOCKOIHS.
[TpuHnUTEL perucTpanun nHGOpMauu 00 0OBEKTE.

Tema 11.2. Ckanupyromas 30HI0Basi MHKPOCKONHUA. ATOMHBIN

CUJIOBOW U TYHHEJIBHBII MUKPOCKOIL.
[puanuner  padotst  C3M. OcoOEHHOCTH  TOMHO-CHJIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, chepa MIPUMEHEHUS U OTPaHHUYCHHSL.

Pazgen 12. MeTonel u cpeacta
HW3MEPEHUN Ha TPaJULIMOHHOM U
(pOBOM TIPOHU3BOJICTBE

Tema 12.1. Metpomorudyeckoe obecrieueHne U(POBOTO

MIPOM3BO/ICTBA
Tunoas CTPYKTypa uudpoBoro MPOU3BOACTBA,

ITpompiieHHbli UHTEpHET Bemieil. CoBpeMEHHbIE MPOU3BOACTBEHHBIC
WHPOPMAIMOHHO-U3MEPHUTENIbHBIE CUCTEMBI. PaboTa ¢ M3MEpHUTENbHOM
undopmanueii B hpopmare BigData.

Tema 12.2. 3mepenus yrioB, IMHEHHBIX pa3MEPOB

Metonabl u CpEACTBA  M3MEPEHUIl  YTJIOBBIX BEJINYHH.
W3MepuTenbHbli MHCTPYMEHT, PhIUYaQXHO-MEXAaHHYECKHE M OITHKO-
MEXaHMUYECKHE CPEACTBA HM3MEPEHUH JMHEWHBIX W JAHaMETPaJIbHBIX
pasmMepos.

Tema 12.3. M3mepenust OTKIOHEHHS (OPMbI U B3aMMHOIO
PacIoioKeHNs: HOBEPXHOCTEH
Knaccudpukanms oTKIOHEHHH (OpMBI M B3aUMHOTO PAaCIOJIOXKEHUS
noBepxHocTeit. CpeAcTBa U3MEPEHHI OTKIOHESHUH (POPMBI TUIOCKUX U
HMIHHIPUYIECKUX TOBEPXHOCTEH.

Tema 12.4. V3mepeHus mepoxoBaToCcTb HOBEPXHOCTH
[TapameTpsl IIEPOXOBATOCTH TMOBEPXHOCTEH M CHOCOOBI €€ OLECHKH.
Mertonb! ¥ CpeCTBa U3MEPEHUH IEPOXOBATOCTH IIOBEPXHOCTH.

Tema 12.5. M3mepenuss W KOHTPOJIb MapaMeTPOB pPe3bOBI U
3y04aThIX KoJec (Imepenay)
OcHOBHBIE TMapaMeTpsl pe3pObl W 3y0uaTeix Kojiec (mepenad).
KoMrmiekcHBIE ¥ TIO3JIEMEHTHBIM KOHTPOJIb ITapaMETPOB  PE3bOEL.
KoHTponb HOpPM TOYHOCTH 3yOuaThIX KOJIEC U mepeaay.

Tema 12.6. KoHTposb KauecTBa MOKPHITHI
Knaccudpukanms mokazarteieidl KadecTBa MOKPHITHH. MeTtonpl u
CpelCTBa M3MEpPEHHs TOJLIMHBI, TBEPJOCTH U IIEPOXOBATOCTH
MOKPBITUH (TINICHOK).

Tema 12.7. MHOropyHKITMOHATEHBIE H3MEPHUTEIBHBIE CHCTEMBI
JUTS KOHTPOJISL TApaMeTPOB CI0KHOMPO(UIBHBIX JeTalel U y3JI0B
CnoxHonpouiIbHBIE  JIeTall M y3Jbl, HCHOJNB3yeMble  MpHU




MPOU3BOJACTBE HAYKOEMKHUX wu3fenauil. CHUCTeMBbl Ui U3MEpPEHUs U
KOHTPOJII TIapaMeTpPOB CIIOKHBIX JeTalieli: BHIEOMUKPOCKOIIBL,
KOHTPOJIbHO-U3MEPUTEIILHBIC MAIMHBI, TpoQuIorpadsl, Ta3epHbIC
TPEKEPHL.

Paznen 13. MeTonbl KOHTPOJIS U
UCTIBITAHUH Ha TPAJUIIMOHHOM 1
IU(PPOBOM MPOU3BOJICTBE

Tema 13.1. KoHTpOIb MapamMeTpOB TEXHOJOTHIECKHUX TIPOIIECCCOR.
Knaccuduxarmst MeTo10B KOHTPOJISL.

Hcnonp3oBaHue KOHTPOJIS MPU TEXHOJIOTHUYECKOW 00pabOTKe ACTaNCH.
[TpuHIUTIBL KITACCU(PUKAIIIH METOJIOB KOHTPOJISL.

Tema 13.2. Metoasl U cpeacTBa HEpa3pyIIAIOIIET0 KOHTPOIS Ha
TPaAUIIMOHHOM U ITU(PPOBOM MTPOU3BOCTBE.

OCHOBBI HEpa3pyLIAIOUIEro KOHTPOJIA. MeToapl Hepas3pyIlaroliero
KOHTPOJIS: paaralOHHbIN, MAarHUTHBIN, BUXPETOKOBBIH,
aKyCTU4YeCKHd, ontudeckuil. Hepaspymwaromuii  KOHTpOJab  Ha
IU(PPOBOM MPOU3BOJICTBE.

Tema 13.3. Haznauenue u knaccupuranys METOIOB UCTIBITAHUH.
[TpuHIUTEL KITacCUUKAIUN METONOB HCHBITaHUNA. OCHOBHBIE BH/IBI
WUCIBITAHUI: MEXaHMYEeCKHe, Ha yJIapHbIC BO3JCHCTBUSA, Ha
BO3JICHCTBHE BHUOpalMi, Ha BO3JACHCTBHS JUHEHHBIX YCKOPCHHIA,
HCTIIBITAaHUS 3JIEKTPOOOOPYTOBAHHUS.

Tema 13.4. KoHTpoJb M MCIIBITAHNS Ha ITH(OPOBOM IPOU3BOACTBE

Paznen 14. IlepciekTUBHEIC
HaIpaBJICHUs Pa3BUTHUS
M3MEPUTENLHON TEXHUKU

Tema 14.1. TenaeHIINN pa3BUTHUSI U3MEPUTEILHON TEXHUKH.
O030p OCHOBHBIX HampaBlICHUH Pa3BUTHA H3MEPHUTEIBHOW TEXHHKH.
W3mepurenshas Texuuka u Manyctpus 4.0.

Tema 14.2. CoBpeMeHHBIE U TEPCHEKTHBHBIE H3MEPUTEIHHBIE

TEXHOJIOTMH, CUCTEMBI U CEHCOPBI.
CTpyKTypa THUIOBOM HU3MEPUTEIBHOU CHUCTEMBL.
U(POBBIC JATYHKH U CEHCOPBIL.

IlepcriekTHBHBIE

4.1. Tlpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/EHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJIOEMKOCTh

M3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyloeMKOCTb, |MIPAaKTHYECKOM |pasnena
/o 3aHSATUN 3aHSATHN (dac) MMOATOTOBKH, | JTUCITHIT
(uac) JIMHBI
Cemectp 8
1 N3mepenus npu Paz6op 2 1 12
KOMIUIEKCHOM JIOTIOTHUTEILHOTO
KOHTpOJIE MaTepuana, JUCKYCCHs
OTBETCTBEHHBIX
JIeTAJIEH U Y3JI0B
2 KounTpons u Pazbop 2 1 13
UCIIBITaHUS Ha JIOTIOTHUTEIBHOTO
uudpoBoM MaTepuaia, JUCKYCCUs
IIPOU3BOJICTBE
Bcero 4
4.2. JlaGopaTopHble 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
‘ Ne ‘ HaumenoBanue 1ab0opaTopHbIX paboT ‘ TpyoemMKoCTb, N3 Hux ‘ Ne




n/n (gac) IIPaKTUYECKOU | pasnena
MOJITOTOBKH, | JUCIHII
(dac) JIMHBI
Cemectp 6
1 | Pacuer norpemHocTy BECOB 3 1 2
2 | UccrnenmoBanrne OCHOBHBIX METPOJIOTHUECKHUX 3 1 2
XapaKTePUCTHK IJIEKTPOMEXaHUIECKHX
W3MEPUTENBHBIX MPUOOPOB
3 | 3mepeHue CKOpOCTH BpalICHHS TAXOMETPOM 2 1 2
Cemectp 7
1 | [Ipsmble, KOCBEHHbBIE U COBMECTHBIE 4 1 5,10
W3MEpCHUs
2 | VI3mepeHwust 4acToThI, epuo U (assl 3 1 5,10
IEKTPHUYECKUX CUTHAJIOB
3 | U3mepeHune mapamMeTpoB IEKTPUUSCKUX 3 1 5,10
neneun
Cewmectp 8
1 | 3mepenue mepoxoBaToCTH MOBEPXHOCTH 2 2 12
2 | OmpeneneHre METPOIOTHUECKUX 2 2 12
XapaKTePUCTHK U3MEPHUTEITHHOTO
WHCTPYMEHTA
3 | Ananu3 nokanbHOM cxembl noBepku CU 2 1 12
4 | CTaTUCTUYECKHI KOHTPOJIb KAa4eCTBa U 2 1 13
CTaOMILHOCTH IPOU3BOACTBEHHOTO TIPOIIecca
Bcero 26

4.3. KypcoBoe nmpoeKkTHpoBaHHEe/ BBITIOJTHEHUE KYPCOBOW pabOTHI

Iens KypcoBOro mpoekra:

YacoB nMpakTUYECKOM MOATOTOBKHU:

IIpumepHBIe TEMBI 3alaHUI HAa KypCOBOW IPOEKT NpuBeneHsbl B pasaene 10 PIT/I.
O0s13aTeNIbHO YKa3aTh TEMbI HA KYPCOBOM MPOEKT U BbLAECTUTH 1715 Hero BpeMsi B CPC

4.4. CamocrodrenbHas paboTa 00y4aroUXcs
Buasl camocTosTensHON pabOTHI M €€ TPYIOEMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabnuna 7 — Buabl camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6, Cemectp 7, Cewmecrtp 8,
Buna camocrositensHOM paboThI
qac qac qac qac
1 2 3 4 5
H3ydeHne TeopeTHIecKoro MmaTepuania 105 9 60 30

quciuminiel (TO)

Kypcosoe npoektuposanue (KII, KP) 30 - - 30

PacuetHo-rpaduueckue 3ananus (PI'3) - - - -

Brinonnenue pedepara (P) - - - -

[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKYVY)

Jomamaee 3amganue (/13) 43 4 50 10
Kontpombabie pabotsl 3a04ankoB (KP3) 115 3 40 35
IToaroroBka K MpoOMeXyTOYHOMU 8 4 39 14

arrectaruu (I1A)




Beero: | 321 | 13 | 189 | 119

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIKXCS [0 JUCHUIUTHHE (MOJIYJIIIO)
Y4eOHO-MeTOoIMYEeCKUEe MaTepuaibl JUIsl CaMOCTOSTENIbHOM paboThl 00ydalolmuXcsl yKa3aHbl B
.. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX N3TaHUN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/1aHUH NpHUBeIeH B TadauIe 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX U3AaHUI

Kommuects
0
AK3EMILTSIP
OB B
MTudyp/ Oubmorek
URL azpec bubnuorpaduueckas ccoliika e
(xkpome
AIIEKTPOHH
BIX
SK3EMILTSIP
OB)
006 O-75 OCHOBBI METPOJIOTHH: YICOHHK / )
Oxpenuinos B.B. u np. — CII6: I'VAII,
2020. 479 crp.
https://znanium.com/catalog/document?id | MeTposnorus, cTanAapTU3aLU 1
=373502 ceptudukanys: yueoHuk / iBaHos
A.A.u np. — M: UHOPA-M, 2021.
301 cTp. /
004 11 75 [{udpoast MeTposiorus : yaeoHOE 3

nocobue / FO. A. AHTtoxuHa [u 1p.] ;
pen. B. B. Okpenunos ; C.-Iletep0.
roC. YH-T a3pPOKOCM.
npubopoctpoenus. - CaHKT-
[TerepOypr : Uzn-so I'YAIIL 2021. -

181 c.
https://znanium.com/catalog/product/1405 | Illeep, A. Uuayctpus 4.0 : ot
813 MIPOPBIBHON OM3HEC-MOIEIH K

aBTOMAaTHU3AIMK OU3HEC-TIPOIIECCOB :
yueOHuk / A. B. Illeep ; mep. ¢ anr.
O. A. Bunuuenko, /I. B.
CredanoBckoro ; moj Hay4. pen. /1.
B. Credanosckoro. - Mockaa :
Uznarenwckuii fom «Jlemno»
PAHXuI'C, 2020.-72c. -
(Akanemuueckuii yueOHuK). - ISBN
978-5-85006-194-4. - Tekcr :
anexkTpoHHbId. - URL:



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

https://znanium.com/catalog/product/1
405813 (mara oOpareHus:

13.05.2022).
https://znanium.com/catalog/product/1405 | Iludposas tpancopmarus: IoT, Al,
779 VR, Big Data / Digital

Transformation: 10T, Al, VR, Big
Data : coopuuk noximanoB XII
MEKIYHAPOAHOM CTYyAEHYECKOU
HAYYHO-TIPAKTUICCKOU KOH(DEpEHIINH
/ oTB. 3a BBIIL. M. A. lIBaHOBa. -
Mockaa : [leno (PAHXul'C), 2019. -
256 c. - ISBN 978-5-85006-171-5. -
Tekcr : anextponHsbIid. - URL:
https://znanium.com/catalog/product/1

405779
/https://znanium.com/catalog/document?id | Metposnorus: yueOHuk /. baBbikun
=357461 O.b. u np. — M: ®opywm, 2020. - 522

cTp.
/https://znanium.com/catalog/document?id | CranmapTu3zaiys, METPOJIOTHS,
=370818 MTOATBEPKICHUE COOTBETCTBUS:

yueOHuk / bonapes b.I1. — M:
NH®PA-M, 2021. - 365 ctp.

53 T30 Teitnop [>x. Beenenue B Teopuro 2 3k3. O
ommbok. M.: Uzn. Mup, 1985. — 324c.
681.2 M45 Meiizna @. DneKTpoHHBIE 2.9x3.-1'C;

W3MEPUTEIIbHBIE TPUOOPHI U METOABI | 3 IK3.-
n3mepenuit. M.: Mup, 1990. — 535c. ®0; 3
7k3.- CO

3akoH PD «O06 obecrieueHnn
€AMHCTBA U3MEPECHUID.

3akoH P® «O crangaptuzanuu B
Poccuiickoit denepaum.

ITonoxeHue 0 eIMHULIAX BEIUYHH,
JIOITyCKaeMBbIX K IIPUMEHEHUIO B
Poccutickoi @e-aepauyn
(IToctanosnenue IlpaBurenscTBa
Poccuiickoit ®enepanuu ot 31
okTs10ps 2009 1. Ne 879).

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTh «IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITUOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTn «UVHTepHeT», HEOOXOAMMBIX Jii OCBOCHHUS JUCIUILIAHBI
npuBe/ieH B Tabsme 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT



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

URL anpec HaunmenoBanue

http://fundmetrology.ru/ denepanbHbIi HHPOPMAITHOHHBIHA
GoHT IO 00ECTICYCHHIO STMHCTBA

W3MEpPEHUI

http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTpoIOrHueCKUEe OCHOBBI
tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy- | TeXHHYECKHX H3MEPEHHIA
texnicheskix-izmerenij.html

http://quality.eup.ru/METROL/mo.htm Mertposoruueckoe ooecreueHue

http://www.gumer.info/bibliotek Buks/Science/metr/01.php | Merposnorus, cranaapTH3anus u
cepruduxanys

http://studopedia.net/10 167295 printsipi-i-metodi- [TpHUHIUIIBL B METOBI H3MEPCHHS

izmereniya.html

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp nCMONIB3yEeMOro IPOrPaMMHOTO OOecIieueHHs peicTaBieH B Tadbmuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CIICUCHHS

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

8.2. IlepeucHb WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEMBIX npu
OCYIIIECTBICHUH 00pPa30BaTEIBHOTO MPOIECcca MO AUCIUTUINHE

[Tepeuens WCTONB3yeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
Tabmmite 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOrO Mpoliecca 10 AUCHUILIMHE, IpeAcTaBieH B Tabnuuel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | MynsTuMeauiiHas JEKIMOHHAS Ay TUTOPHUS

Crenanu3upoBaHHas 1abopaTopusi «KMETPOJIOTHH U 52.51, 52.50
TEXHUUYECKUX M3MepeHui», «[ludbpoBoii MmeTposioruny»

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaroIuXcsl 1o JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl MPOBEACHHSI MPOMEKYTOYHON aTTeCcTalluu

Bug npoMeXKyTOYHOM aTTecTauu [TepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOMPOCOB K HK3aMEHY;



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

DK3aMeHaI[HOHHEIC OUJICThI,
3amaun;
TecTl.

BrinonHenne KypcoBoro mpoekra DKcrepTHas OlIeHKa Ha OCHOBE TpeOOBaHUIl K
COJIEP’KaHUIO0 KYPCOBOI'O ITPOEKTA.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00y4YarolMMHcs MpUMEHseTcsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BAThCS
100-6amtpHas ~ mIKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLeHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

OlieHKa KOMIIETCHITHH
5-0aruTbHas mIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyuaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJOXKCHHS C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABIICHHS;

— YMeJI0O 00OCHOBBIBAET U ApPTyMEHTUPYET BBIIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIQJICET CUCTEMOM CIICHMAIN3HUPOBAHHBIX IIOHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CyIIECTBY W3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MOJIOKEHHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TTOHSATHH.

«XOPOLIIO»
«3a4TEHO»

— oOyuaromuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHbIE OMMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUs B NPAKTUYECKOM NPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUPYET Hay4YHBIC MTOJI0KEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YaCTHUYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«y/IOBIIETBOPUTEITEHO
«3AYTCHO»

— oOyJaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPo0JIeM B KOHKPETHOM HaPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GopMYJIHpYET BBIBOJIOB H 0000IICHU.

«HEYIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TunoBbie KOHTPOJILHBIC 33/IaHUS MIIH HHBIE MAaTCPHAITBL.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBieHbl B Tadbnuie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 9K3aMeHa

\ No /it \ [Tepedernr BOMpOCOB (3a71a4) JUTsl SK3aMeHa \ Kon




WHANKATOpa

1. OOBsicHUTE TOHATHUS HU3UUECKUN 00BEKT, Pu3nUecKas BEIMUNHA, [1K-3.3.3
¢buznyeckoe moie.
2. [Tepeunciure Buabl amxeHus. Chopmynupyiite ocHoBHbIE TostoxkeHust | [1K-3.3.3
KMHEMATUKH U JUHAMUKH.
3. Oxapakrepusyiite nepuoauueckue npoueccol. B uem cocrodar pesonanc | [1K-3.3.3
U SIBJICHUSI BOJHOBBIX IIPOLIECCOB B TEXHUKE U3MEPEHUIT?
4, [IpuBeauTEe OCHOBHBIE MOJOKEHUS MOJICKYJISIPHO-KUHETUYECKOU I1K-3.3.3
Teopuu. PackpoiiTe 3aKOHBI THJIPO- U a3POCTATUKU B U3MEPEHUSIX.
5. [Ipoanammsupyiite ¢azoBbIe IEpPEeXOabl, METACTAOMITHHBIE H KPUTHIECKHE I1K-3.3.3
cocTostHUS. UTO BEHI Y3HaJIM O IPUMCHEHNUU METacTaOMIbHBIX COCTOSIHUI B
M3MepeHusx?
6. OO6mBsicauTe HHTEpHEPESHINOHHBIE U MOJSPU3AMOHHBIE METOABI H3MEPEHHIH. TIK-3.3.3
[IpuBeuTE OCHOBHEIC XaPaKTEPUCTHKH (hOTOMETPHH.
7. B ueM coCTOAT OCHOBHBIE MOJIOKEHUS SJIEKTPOCTATUKY U UX IPUMEHEHHE B T1K-3.3.3
H3MEPEHUSIX PU3NUECKUX BEITHUUH?
8. OxapakTepu3yiTe OCHOBHBIE 3aKOHHI dllekTpoMaruetusma. [Ipoananmsupyiite | [1K-3.3.3
TEPMO- ¥ TEH30PE3UCTUBHBIN 3QeKT, 3pdext Xomia B H3MEPEHHsIX.
9. OO0BsAcHUTE 3IEKTPOMArHUTHEIE BOJTHBI, ypaBHeHNsT MakcBera. [lapamerpst T1K-3.3.3
CBCTOBOI'O M3JTYy4YCHUA KaK BOJIHBI.
10. N3 gero cocrout coBpemeHHast Mmojies atroMa? Kak MOKHO OOBSICHUTH T1IK-3.3.3
KBaHTOBBIE XapaKTEPUCTUKHU IIEKTPOHOB, 00pa30BaHUE MOJEKYI 1
KPUCTAJJIOB?
11. OO0bsacHUTEe OHATHE 00 U3MEPEHUH: OCHOBHOE ypaBHeHHe udmepenui, | I1K-1.3.3
roMoMopu3Mm. IK-2.3.1
[IK-3.3.3
12. [Ipoananuzupyiite KnaccuGUKaIo H3MEPEHUN. ITK-1.3.3
[IK-2.3.1
I1K-3.3.3
13. B uem cocToaT HOpMabHbIE YCIOBUS U3MEPEHUIN? [IK-1.3.3
[IK-2.3.1
[IK-3.3.3
14. Packpolite conepxanue CTpyKTYpHOR CXEMBbI U3BMEPEHUN U [IK-1.3.3
MU3MEPUTEIILHOM 3a1a4H. [IK-2.3.1
[IK-3.3.3
15. Ilepeuncinure U 0XapakTEpU3yUTE BUABI IOTPELIHOCTEH U [IK-1.¥.3
HEONPENEICHHOCTEN N3MEPEHUH. [IK-1.B.3
16. UYTo BBI y3HAIU O CUCTEMAaTUYECKOU MTOIPEIHOCTH, CTATUCTUYECKUX [IK-1.¥.3
croco0ax BBISBIIEHUS CUCTEMATUYECKUX CMEIEHUH pe3yibTara [IK-1.B.3
nu3MepeHun?
17. OxapakTepu3yiTe TOUYEYHbIE U NHTEPBAJIbHBIE OLIEHKHU CIIy4ailHbIX [IK-1.¥.3
IIOIPELIHOCTEM. [IK-1.B.3
18. OO6®bscHuTe o01IMe MpaBUiIa CyMMHpPOBaHUs norpenrHocteit uamepennit. | [1K-1.Y.3
[IK-1.B.3
19. [Ipoananusupyiite METOABI N3MEPEHUI: METO/IBI HEMOCPEACTBEHHON [IK-1.3.3
OLICHKH, METO/bI CPABHEHUS C MEPOM. [IK-2.3.1
[1K-3.3.3
20. Kakue (akTopbl yUUTHIBAIOTCS MIPU aHAJIN3E BIMUSHUS HCIIOJIB3YEMOT0 [IK-1.¥.3
METO/ia Ha MOTPEIIHOCTh U3MEPEHUN? [1K-1.B.3
21. OObscHUTE IOHATHE O CPEJICTBE U3MEPEHUI: CTPYKTYpa, PyHKINS [IK-1.3.4
npeoOpa3oBaHus, rPaynpoOBOYHAs XapaKTepucTHka, Bua u tun cpeacts | [IK-1.B.1
W3MEpPEHHIA. I1K-1.B.2
22. B 4eM coCcToAT HOpMUPYEMBIE METPOJIOTHUECKUE XAPAKTEPUCTUKHU K-1.¥.3




CPEICTB U3MEPEHUI? IIK-1.B.3
23. BrimennTe ocHOBHBIE TPU3HAKKM a0COMIOTHOM , OTHOCHTEIIBHON 1 [IK-1.V.3
npuBeeHHOoM norpemuocty CH. [IK-1.B.3
24, UTo BBI Y3HAJIM O KJIaCCaX TOYHOCTH CPEJCTB U3MEPEHMIT? IK-1.V.3
[IK-1.B.3
25. O6bscauTe mpuHIUIE K1accuukanuun CHU. Uto u3 ceds I1K-1.3.4
MPEJCTABISIOT MEPhl (PU3NUECKUX BEITHUUH? [IK-2.3.1
26. [Ipoananu3upyiiTe METOIBI U CPEICTBA UBMEPEHHUS TEOMETPUUECKUX I1K-1.3.4
BenuumH. PackpoiiTe ux kiaccu(uKaluio 1 Ha3HAYCHHE. [IK-2.3.1
27. [Ipoananu3upyiiTe METOJbI U CPEACTBA U3MEPEHUSI DIICKTPUUECKUX I1K-1.3.4
BenuumH. PackpoiiTe ux kiaccu(uKanuio 1 Ha3HAYCHHE. [IK-2.3.1
28. IIpoananu3upyite METOABI U CPEACTBA U3MEPEHUS MEXaHUYECKUX [IK-1.3.4
BeJMYWH. PackpoliTe nx Kiaccu(puKaIMo 1 Ha3HAYEHHUE. I1K-2.3.1
29. [IpoananusupyiTe METOABI U CPEACTBA U3MEPEHUS TTapaMETPhl [IK-1.3.4
CTPOEHUS U COCTOSIHUS BEILECTB U MaTepUasioB. Packpoiite ux [IK-2.3.1
KJ1accH()MKAILMIO ¥ HA3HAUYCHHE.
30. [Ipoananu3zupyiite MeTo/bI U CpeAcTBa U3MepeHus onTuko-¢puszndyeckux | I[1K-1.3.4
BeIM4MH. PackpoiiTe ux KjacCU(pUKALMIO U HA3HAYECHHUE. [IK-2.3.1
31. UYTo BBI y3HAIU O METOAAX U CpeACTBaxX u3MepeHui yrioseix BenuunH? | [1K-1.3.4
[IK-2.3.1
32. [Ipoananu3upyiTe METOABI U CPENCTBA U3MEPEHUN JIMHENHBIX [IK-1.3.4
pa3mepoB. [losicauTe UX KiaccuuKamnuio, Ha3HAYCHUE, [K-2.3.1
METPOJIOTHUECKUE XapaKTEPUCTHKH.
33. B uem cocTout knaccudukanus OTKIOHSHHH (POPMBI M B3AUMHOTO IIK-1.3.4
pacIOJIOKEHUS TIOBEPXHOCTEN? [1K-2.3.1
34. Brinenure cpeicTBa u3MepeHHid OTKIIOHEHUH (POPMBI IIIOCKUX U [IK-1.3.4
LWJIMHAPUYECKUX TOBEPXHOCTEH. T1IK-2.3.1
35. Yo BBI y3HAIU O MapaMeTpax MEePOXOBATOCTH U BOJHUCTOCTH IIK-1.3.4
MOBEpXHOCTEN? [IK-2.3.1
36. [Ipoananusupyiite METOABI U CPEACTBA U3MEPEHUN IEPOXOBATOCTH [IK-1.3.4
ITOBEPXHOCTH. [IK-2.3.1
37. UYro BBl 3HaeTE O KOMIIJIEKCHOM U ITO3JIEMEHTHOM KOHTposie napamerpos | [1K-1.3.4
pe3b0bI? [IK-2.3.1
38. IIpoananusupyire METOABI U CPEACTBA KOHTPOJISI HOPM TOYHOCTHU [IK-1.3.4
3y0uaThIX KoJIec U nepeaay. [IK-2.3.1
39. OOBpscHUTE KIaccu(UKAIUIO IOKa3aTesIel KauecTBa MOKPHITHH. IIK-1.3.4
[IK-2.3.1
40. B uem cocToaT MeToIbl U cpelcTBa U3MEpEHHsl TomuuHel, TBeproctu n | [1K-1.3.4
LIepPOXOBATOCTU NOKPHITHH (TJIEHOK)? [1K-2.3.1
41. OxapakTepu3yuTe CUCTEMBI AJI1 U3MEPEHUS U KOHTPOJIS IApaMETPOB [IK-1.3.4
CJIOXKHBIX JI€Talel: BUACOMUKPOCKONBI, KOHTPOJIIBHO-U3MEPUTEIBHBIE [IK-3.3.4
MaIlIUHBL, Tpoduiorpadsl, Ja3epHble TPEKEPHI. [IK-3.¥.3
42. OOBscHHTE KIaccu(UKAIIII0 METOI0OB KOHTPOJIS Ha MTPOU3BO/ICTBE. [IK-3.3.4
[IK-3.¥.3
43. IIpoananu3upyiTe OCHOBHBIE METOBI HEPA3PYIIAIOIIETO KOHTPOJISL. [IK-3.3.4
[IK-3.¥.3
44, Uto u3 cebst mpeAcTaBIseT U KaKue JIEMEHTHI BKIIIOUAET T11IK-3.3.4
KJ1acCU(UKaLKs METOJIOB UCTIBITAHHN? [IK-3.¥.3
45, B uem cocToAT MEXaHMUYECKNE UCTIBITAHUS U UCTIBITAHUSI HA y1apHbIe [1IK-3.3.4
BO3JENUCTBHUA? T1IK-3.V.3




Bomnpocsr (3amaun) nist 3avera / audd. 3adera nmpeacTaBieHsl B Tabmwmie 16.
Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3auera

No /it [Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHIUKATOpa

Y4eOHBIM [IJJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeM Jii KypCOBOTO TPOEKTUPOBAHUS/BBIIONHEHNUS KypCOBOH paboTHI

MpeACTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHp TeM JJisi KYPCOBOTO MPOSKTUPOBAHMSL/BBIIOIHEHHUS] KYPCOBOM paboThI

No /i1 [IpumepHBIii IepedeHb TeM sl KypCOBOTO MTPOEKTUPOBAHHUS/BBIMIOIHEHUS
KypCOBOH paboThI

1. Pa3paboTka MeTONMKH HW3MEpPEHHI IapameTpa/XapakTepUCTUKH TEXHHYECKOTO
00BeKTa.

2. Pazpabotka METOAUKU KOJIMYECTBEHHOTO XUMHUYECKOTO aHajam3a
poObI/BeIIECTRA.

3. Paspabotka meToauku kanudoposku CU

4. Pa3zpaboTtka meroauku nmosepku CH.

BOHpOCH A1 IIPOBCIACHHA HpOMeHCYTOqHOﬁ aTrTeCrTaiqii B BHAC TCCTUPOBAHUA

npeJcTaBieHbl B Tabnuue 18.

Tabnuua 18 — IIpumepHBbIi epeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne ni/m [IpuMepHBIii IepeyeHs BOIIPOCOB 1Sl TECTOB
WHAUKATOpa
HepequL BOITPOCOB JJIs1 TeKyLuero/npOMexcyTquoro KOHTPOJIA
1 Pu3nyecKue 0CHOBBLI H3MeEPEeHUI [IK-2.3.1
1. Yro siBasieTcs 00EKTOM U3MepeHus? TIK-3.3.3

a)  (¢uzMyeckas BeJIMIMHA
b)  dusuueckuii oGbexT
C)  (Qusnueckoe sBICHUE
d)  ¢usuueckoe mone

2. Kakas w3 nmnepeuHcJeHHbIX (U3NYeCKHMX  BEJUYHH  SIBJSETCH

JIKCTEHCHUBHOM?
a) Temmeparypa
b) macca

C) IUIOTHOCTH,
d) naBnenue

3. YKaxuTe HHTEHCHBHYIO (PH3HYECKYI0 BeTHUHHY
a) OG6bem
b) Macca
C) BuyrpeHHss SHEPTUA
d) [aBnenue
4. Yrto mo BaumeMy MHEHHI0 SfIBJseTCS MCTOYHMKOM AaHAJIUTHYECKOrO
CHTHAJIa ¢ MACC-CNIEKTPOCKOIHH
a) MoJekyia
b) Artom
c) Sapo
d) Hou

5. Kakoii 3¢ ekt ucnoib3yercs B TepMonape
a) DOddexr Tomrcona
b) Dddexr [MensThe
€) DOddexr 3eebeka




d) Dddexr Ixozedpcona

6. BbureanTe, Ha KAKOM NPHHIKIE PAGOTAET IPKOCTHOM MHPOMETP
d) perucTpaiyy MOJHOTO U3IYUCHHs
b)  perucrpanmu WIOTHOCTH M3JTyYEHHUS HA ONPEICIEHHOMN IJIMHE BOJIHBI
C) pPErucTpalyy CMEIICHUs AMaKC.
d) perucrpanuu CrieKTpa M3IyUICHUSA

7. Kaxwue npeoGpa3oBaTe/i OTHOCATCS K Mpeo0pa3oBaTeisiM reHePaTOPHOro
THIA
a) ®dotopesucTop
b) Tepmomapa
c) TepmopesucTop
d) EmkocTHO

8. s usMepeHuii Kakoil (pU3NMYECKOIl BeJTHINHBI HCIOJIL3YIOTCSI
HOHHU3AIMOHHbIE MAHOMETPHI?
a) armochepHOro JaBICHHS
b) M306bITOYHOrO MABIEHUS
C) HH3KOTO BaKyyma
d) Bsicokoro Bakyyma

9. Kak BbI cCUHTaeTe, KAKOI MapaMeTpP H3MEHSIET JJIeKTPOCTATHYECKAS
JIMH3a?
a) TosbKO HalpaBJICHHUE IIEKTPOHA
b) Tonbko HampaBieHHe U CKOPOCTH ANEKTPOHA
C)  TOJBKO 3HEPIUIO U CKOPOCTH DIEKTPOHA
d) wampaBieHue, CKOPOCTh U SHEPTHUIO DIIEKTPOHA

10. Kak BbI cunTaere, KaKoii mapamMeTp M3MeHseT YJIEKTPOMATHHTHAS
JIMH3a?
a) Tonbko HampaBJieHUE HIEKTPOHA
b) Tonbko HampaBiieHHE U CKOPOCTb AIEKTPOHA
C)  TOJBKO HEPTHIO M CKOPOCTD HJIEKTPOHA
d) HampaBlieHHE, CKOPOCTb M SHEPTHIO 3JIEKTPOHA

ITonsiTHe 00 M3MepeHUNn

1. Yto u3 mepevucJeHHOr0 He SIBJISIETCH MPU3HAKOM HU3MepeHus (M0 onpe/ae/ieHUI0
u3 PMI 29)?

a) [TpuMeHeHne TEXHUYECKOTO CPEICTBA;

b) OreHKa MOrpenrHoCTH;

c) COBOKYITHOCTB OIleparui;

d) Haxox/ieHrne COOTHOIIEHHUs H3MEPEHUE BEIMYUHBI C €€ EIUHUIIEH.

2. Yto M3 mepevyMCIEHHOT0 OTHOCUTCS K YCJOBHMSIM W3MepeHHii, NP KOTOPbIX
BJIMAIOIINE BeJIMYMHBI HAXOAATCS B NpeesiaX cCBOMX padounx odJacreii?

a) HOPMAJIbHBIE YCIIOBHUS U3MEPEHMI;
b) npeieNbHBIE YCIOBUS U3MEPEHHUN;
c) IPaHUYHBIE YCIOBHS M3MEPEHUI;
d) paboure yCIOBUS H3MEPEHHH.

3. Kak Ha3pIBaeTCsl XapaKTepUCTHKA H3MeEPeHNii, 0Tpakalomas 0,1M30¢Th K HYJIIO
CHCTEeMATHYEeCKHX MOTPenIHoCTel pe3yIbTaToOB H3MepeHuii?

a) TOYHOCTH U3MEPEHHI;

b) NPaBHILHOCTh U3MEPEHUH;
c) CXOJMMOCTb U3MEPEHHH;

d) JIOCTOBEPHOCTH U3MEPEHHIA.

4. CxoabKo MoaeJieil BXOAST B CTPYKTYPHYIO cXxeMy H3MepeHuii?
a) 2;
b) 3;
) 4;

IIK-1.3.3
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d 5.

5. Kakasa u3 ciaenyowmmx onepauuii HE BbInmosHsiercsi mpU CTaTHCTHYECKOM
o0paGoTke rpynnbl pe3yJbTaTOB MPAMBIX MHOTOKPATHBIX He3aBHCHMBIX
HU3MepeHuii:

a) UCKITIOUEHHE U3BECTHBIX CHCTEMATHYECKHX MOTPEIIHOCTEH U3 PE3yIbTaTOB
HU3MEpEHUI.

b) BBIUUCIICHHE CPEHET0 KBaJPaTHUHOI'O OTKIOHEHUS PE3yIbTaTOB U3MEPEHUI.
c) MPOBEpPKa THIIOTE3bI O MPUHAJICKHOCTH Pe3yIbTaTOB U3MEPEHUN
HOpPMAaJIbHOMY PacIpeeCHUIO.

d) MPOBECHUE JOMOJHUTENBHBIX U3MEPEHUH C LIENbI0 MEPENPOBEPKH THIIOTE3bI.

6. Cormacho T'OCT P 8.736-2011 wucnoab3oBaHHe KpuTepusi XH-KBagpar
(ITupcoHa) peKOMEeHI0BAHO 1151 CJIEAYIOINEr0 KOJIHYeCTBa u3Mepenuii (N):
a) n<15.

b) 15<n<50.
c) n>50.
d) JUTS TFO00TO KOJIMYIEeCTBA H3MEPEHHH.

7. Ha xakoM T@pHHIMIE OCHOBAHBbI CTATHCTHYECKHE MeETOAbI IPOBEPKH
OTHOPOJAHOCTH IMIUPHYECKON BHIGOPKH?

a) KPHUTEPHATIBHOM POBEPKE THUITOTE3.

b) BBIUUCIICHHH CTAHAPTHOTO OTKIOHCHHS.

C) MPOBEPKE COTJIACHS C HOPMAJIBHBIM PACTIPEIeIeHUEM.
d) OTIpeIENICHNH YPOBHS 3HAYMMOCTH.

8. Yka:kuTe NPpU3HAK MOTPELIHOCTH U3MePeHu i
a) UHTEpBAJl, BHYTPU KOTOPOTO C 3aJJaHHON BEPOATHOCTBIO HAXOJUTCS 3HAUCHHE
u3MepsieMol (PU3NIECKOH BETUIUHEL.
b) OTKIIOHEHHE Pe3yIbTaTa H3MEPEHNS OT HICTUHHOTO 3HAYEHHSI U3MEPSIEeMO
BCIIMYHWHBI.
c) [apaMmeTp, CBSI3aHHBIN C PE3yIbTaTOM U3MEPEHUN U XapaKTEePpU3YOIUN
paccesiHie 3HaU€HUH, KOTOPBIE TIOCTATOYHO OOOCHOBAHHO MOTJIN ObI OBITh MPUITHCAHBI
HU3MEpSIEMO BEJIMUMHE.
d) JIOBEPHUTEIIbHBIC TPAHHIIBI HHTEPBAILHON OLICHKH (PU3HUYSCKOWM BEITUMIMHBI,
9. ITorpenrHocTh H3MepeHMsi, BbIPaKeHHAsl B eAMHULAX U3MepsieMoii BeJHYHHBI,
3T0:

a) abCOoITIOTHAS TIOTPEIITHOCTE;

b) OTHOCHTEIIbHAS TIOTPEUIHOCTb;
C) NPMBEICHHAS TIOTPEITHOCTE;
d) OCHOBHasl TOTPEIIHOCTb.

10. K o01meii cxeMe OlleHUBAHNS MOTPELIHOCTH He OTHOCUTCS:

a) HOJIyYeHHE PE3YIIbTATOB U3MEPEHUIA.

b) BBISIBIICHUE UCTOUYHHMKOB TIOTPEIIHOCTH U UX aHAJIN3.

c) [PUHSTHE MOJIE/H IOTPEIIHOCTU U ONPeIeieHNEe €& mapamMeTpoB.
d) BBIOOD METOJIOB OIIEHKU M OlCHUBAHHE.

Metoab! u3mMepeHui

1. Kak Ha3bIBaloTcs NU3MEPEHUA HECKOJIbKHUX (DB, NMPpou3BOAMMbIEC O/THOBPEMEHHO,
NP1 KOTOPbLIX HCKOMO€ 3HAYCHUE DB onpeaeasaoT myrTeM peleHusi CUCTEMbI
ypaBHel—[ﬂﬁ, MOJYYCHHBIX IPH HU3MEPEHUSAX Pa3IuYHbIX COYeTAaHUH HTHX
BEJIMYMH?

a) TIpsiMble H3MEPEHUS

b) KocBeHHbBIE M3MEpeHUSI
C) COBOKYIIHBIE H3MEPEHUSI
d) CoBMecTHBIE U3MEPEHHS

2. TlpuMepoM HCHOJIb30BAHUS KAKOT0 METOIA SIBJISIETCH W3MepeHHe HANPSIKeHHsI
NMOCTOSIHHOTO TOKAa HAa KOMIEHcaTope cpaBHeHumeM ¢ wu3BectHoii JJIC
HOPMAJILHOTO 3JIeMeHTa?

a) METOJIa HEIOCPEACTBEHHOMN OIICHKH;

IIK-1.3.3
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b) METo/1a CPaBHEHUS C MEPOHi;
c) muddepeHunanTbLHOro METO A,
d) HYJIEBOTO METO/IA.

3. IlpumepoM HCIOJIb30BAHUSI KAKOT0 METOAAa SIBJsSieTCS B3BeNINBaHHE C
NM00YEPEeTHBIM MOMENeHHEeM H3MePsSieMoii MacChl M THPh HA OHY H TY K€ YalIKy
BECOB?

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

c) I GepeHIHaIbHOTO METOIA;

d) HYJICBOTO METO/IA.

4. TlpumepoM WCHOJB30BAHUS KAKOr0 MeToAa SIBJSETCS W3MeEpeHHe
TEKTPUYECKOTO COMPOTHBJIECHUSI MOCTOM € MOJIHBIM €ro YPaBHOBEeIINBAHUEM ?
a) METO]1a U3MEPEHHI 3aMEeILIEHUEM;

b) METO/Ia CPAaBHEHHS C MEPO;
c) muddepeHnInanTbLHOro METO A,
d) HYJIEBOTO METO/IA.

5. Kak Ha3pIBaeTcsi METOJ M3MeEpPeHHsl, MPH KOTOPOM Ha NMPHOOP Bo3JeiicTBYyeT
pPa3HOCTh HM3MepsieMOii BeJWYMHBI M BeJIWYHHBI HM3BECTHOTO pa3Mepa,
BOCITPOM3BOIUMOTI0 Mepoii?

a) COBIIAZICHUS;

b) HEMOCPEICTBEHHOU OIEHKH;
C) mudQepeHInaTbHBIM;

d) 3aMeIIeHNUS.

6. Kakoii U3 mepedmncieHHbIX METOAOB H3MEpPeHHiIl He OTHOCHTCH K MeTOAaM
CpaBHeHMs ¢ Mepoii?

a) HyneBoit meron;

b) HemnocpeacTBeHHOM OIEHKH;
C) Merto1 3aMeleHuUS;

d) MeTo1 10O THEHHS.

7. CKOJIbKO CylIeCTBYeT 00J1acTeil u3MepeHuii?

a) 5;
b) 10;
C) 12;
d) 8.
8. M3 ckobku nH(P COCTOUT KO 00,1aCTH H3MEPeHHi ?
a) 4;
b) 2;
c) 5;
d) 6.

9. K kakoii 06;1acTi M3MepeHHii 0THOCHTCS M3MepeHHe MJIOTHOCTH BelecTBa?
a) MexaHn4ecKre U3MepeHus;

b) W3mepeHus pacxoaa, ypOBHI U CMECTUMOCTH;
c) PamuorexHUYeCKHE H3MEPECHUS,
d) DH3NKO-XMMHYECKHE U3MEPEHHS.

10. K kakoii 06;1acTi H3MepeHHii OTHOCHTCS M3MepPeHne MaCChl?

a) MexaHHYeCKre H3MEPEHNS;

b) WsMmepenuns pacxoja, YpOBHSA U CMECTHUMOCTH;
c) PagnoTexHIUecKue H3MEPEHNUS;

d) DU3MKO-XMUMHYCCKUE M3MEPEHHUSL.

CpencrBa nzmepeHnui

1. Kakoii u3 npu3HakoB sBJisieTcsl BakHeiimell xapakrtepuctukoii CH (mo
onpenenenuio us PMI" 29)?

a) BrIcokast TOYHOCTB;

9)) HopmupoBaHHBIE METPOJIOTHYECKHE XAPAKTEPHCTHKH,

[IK-1.3.4
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c) Knacc rounocry;
d) Meron u3MepeHus.

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

3. UTo u3 HUKenepeyncIeHHOTo ABJSIETCS TPAAYHPOBOYHOI XapaKTepUCTUKOI ?
a) Y(X)=F;

b) X(Y) =F%

C) X =F-1(Y);

d) Y = F(X).

4. Kak pacuiudporiBaercsa adopesuarypa HUC?
a) HW3meputenbHas MHPOPMALIMOHHAS CUCTEMA,;
b) VIHHOBAIMOHHAS M3MEPUTEIbHAs CUCTEMA,;
C) VIMIopTHas H3MEPUTETIbHASA CUCTEMA,;

d) NH}opMannoHHO-UCTIOTHUTEIHBIN CUTHAT.

5. K kakoii rpynmne HOpMHPYeMbIX METPOJOTHYECKHX XaPAKTEPHUCTHK OTHOCATCSH
BXO/HOI MMIIeJAHC U BBLIXOAHON nMneaanc?

a) XapaKTEePUCTUKH BIMSHUS Ha TOTPEITHOCTD;

b) XapakTepucTuku norpewmHocreid CU;

C) JUHaMu4eckue xapaxkrepuctuku CU;

d) XapaKTEePUCTUKH 4yBCTBUTEIbHOCTH CU K BHEIIHUM (haKTOpam.

6. K kakoii rpynmne HOpMHUPYEMbIX METPOJIOTHIECCKUX XAPAKTEPUCTUK OTHOCATCH
Bapuanus NOKa3aHMil u norpemHoCTb rpa)lynpomm?

a) XapaKTepUCTUKU BIUSHUS HA TIOTPEIIHOCTE;

b) XapakTepucTuku norpemHocreid CU;

c) JUHAMHYecKue Xxapakrepuctuku CU;

d) XapaKTEePUCTHUKU YyBCTBHTENbHOCTH CH K BHEIIHUM (haKTOpam.

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

a) abCoITIOTHAS TIOTPEITHOCTb;

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

8. A0CO.TI0THAsI, OTHOCHTEJIbHASI M IPHBEICEHHAS MOTPEIHOCTH OTHOCATCS K
OHOMH KJIacCM(PMKAUMOHHOI rpyIIie NOrpelHocTell, KOTOpble Pa3jJn4yaloT:

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

C) 10 cOCO0Y BBIPKECHHUS;

d) TI0 XapaKkTepy MPOSIBICHHUSI.

9. Metonuueckasi, HHCTPYMEHTAJIbHASI U CYObEKTHBHASI NOTPELIHOCTH OTHOCATCS
K OJHOM KJIacCH(PUKANMOHHO rpyIie NorpemHyocTeii, KOTopblie pa3jinyanT:

a) [0 UCTOYHUKY BO3SHMKHOBEHHS;

b) B COOTBETCTBHUH C yCIIOBUSAMHU H3MEPEHHI;
c) 0 CII0CO0Y BBIPAYKCHHS;

d) TI0 XapaKkTepy MPOSIBICHHUSI.

10. Mepa TBepOCTH — 3TO

a) U3MEPHTENBHBII TPHOOD;
b) CTaHJapTHBIH 0Opasell;
C) CPEICTBO M3MEPEHHIT;

d) HU3MEPUTEIbHBIN HHCTPYMEHT.




Metoasl M CcpeacTBa M3MEpeHUil HA TPAAULHOHHOM H HU(POBOM

NMPOU3BO/ICTBE
1. Kak npaBuibsHO pacuiudpoBbiBaercsi abopesuarypa UUC?
a) WHdpopMamoHHO-U3MEPUTEIBHBIE CHCTEMBI
b) MHHOBalMOHHAs U3MEpUTENbHAS CPeAa;
c) W3zmeputensHoe HHGOPMALUOHHOE CPEACTBO;
d) MHHOBaIMOHHO-NH(OPMAIIMOHHAS CTPYKTYPA.

2. Kakoii U3 271eMeHTOB He BXoAUT B TunoByw MUC?

a) aTYUKHA
b) [peo6pasoBatens uHTEpdEiica;
c) Jermudparop;
d) AT
3. Kakoii U3 21eMeHTOB He BXoaAuT B TunoByrw MUC?
a) JATYUKA
b) IpeoGpaszoBaTesb uHTEpQEiica;
C) nenmdparop;
d) AT
4. Konuesast Mepa JJIMHBI — 3TO
a) QHAJIOTOBBIM M3MEPUTENBHBIN IPHOOD;
b) urdpoBoii craHaapTHBINA 00paser;
c) QHAJIOTOBOE CPENICTBO M3MEPEHHUIA;
d) QHAJIOTOBBINM M3MEPUTEIBHBINA HHCTPYMEHT.

5. Ha xakoMm 3Tane nosisBujioch nugposoe Npou3BoacTBo?
a) Wunyctpus 1.0;
b) Wnnyctpus 2.0;
C) Wunpyctpus 3.0;
d) Uunycrpust 4.0.

6. Kakas cucrema ne sxoaur 8 MDC?

a)  EAC;
b)  CAM;
¢)  ERP;

d  PDM.

7. Kakas a60peBuaTypa ucnoJib3yercs Ajs 00o3Hauenust [IpoMblnieHHOT0
HHTepHeTa Belei?

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

1. BrpiOepuTte 0CHOBHYIO TEXHOJOTHIO, KOTOPAS HCIOJIbL3YeTCsl ISl yIPABJIeHUS
ycrpoiictBamu IIpoMbInIIeHHOT0 HHTEpHeTa Bellei

a) o0OauHasi;

b) HepacIpeIeeHHas;
c) TpaJAuIOHHAS,

d) MalHHas.

9. Kakoe 3 npuBeAeHHbIX TEXHMYECKHX CPe/ICTB HEe BXOAUT B OCHOBHbIE
3J1eMeHThI pemieHuii [IpoMbIIIJIEHHOr0 HHTEepHETA Bewei?

e) [porpamMmHoe obecrieyeHue;
f) JIATYUKH,

)] UCTIONIHUTENbHBIC MEXaHH3MBI,
h) MHUKPOKOHTPOJLIEPHI.

10. Kakoii M3 NyHKTOB He BXOAUT B YUCJIO OCHOBHBIX 33124 METPOJIOTH4eCKOIo
obecrevyeHusi MPou3BoACTBA?
a) AHAJIM3 COCTOSIHUS M3MEPEHM;
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b) NPOBEIEHUE IOBEPKU M KAIMOPOBKHU CPEACTB U3MEPEHHH;

c) pa3paboTka oOImKX HOPMATHBHBIX JOKYMEHTOB;

d) MPOBEICHUE METPOJIOTHUECKON IKCIIEPTU3BI KOHCTPYKTOPCKOH U
TEXHOJIOTUUECKOH JOKyMEHTAIUH.

3a,HaHI/I${ JJI1 ITPOBEPKH OCTATOYHBIX 3HAHWM

Tun 1 3aganne KOMOMHHPOBAHHOTO THIA C BEIOOPOM OIHOTO BEPHOTO
OTBETA M3 YEThIPEX MPEUIOKEHHBIX U 000CHOBAHUEM BBIOODA.
(MuCcTpyKIMs: NpoYMTalTE TEKCT, BHIOEPUTE IpaBUIIbHBIA OTBET U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA).

Kak BsI cunraere, kakoit 3pekT ucnonab3yercst B Tepmornape?

a) Dddexr Tomrcona

b) Dddexr [lenbThe

c) Dddekr 3eebeka

d) Dddexr dxo3edcona

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

D¢ dexr 3eebeka, wim TepMmodieKTpudeckuii. MIMeHHO 3TOT 3¢ ekt
OIpeIeIISIeT MPUHIIMIT ACUCTBUS TepMoTap.

Tun 2 3agaHue KOMOMHUPOBAHHOIO THIMA C BBIOOPOM HECKOJIBKHX
BApUAHTOB OTBETa U3 IPEJIOKEHHBIX U Pa3BEpHYTHIM OOOCHOBaHHEM
BBIOOpA.

(MHCTpyKIMS: NMpOYUTANTE TEKCT, BHIOEPUTE MpaBUIIbHBIE BapUaHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIKE BBIOOP OTBETOB).
YKaXuTe MOJENIH, BXOIAIIME B LIETIOYKY MOJAECIIEH CTPYKTYPHOU CXEMBI
HU3MEpEHU

a) Moeinp niporiecca H3MEPEHHIA;

b) Mozens pU3NIECKOi BETHYUHBI,

C) Mojienb cpeicTBa U3MEPEHUH;

d) Mogenb 00paboTKH Pe3ysIbTaTOB U3MEPEHHIA;
e) Mozenb BXOJAHOTO CHTHANA;

f) Mopenb pe3ynbTaTta HabIrOICHHS.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Monenu ¢u3nyeckoil BETMYMHBI, CPEICTBA M3MEPEHUN M pe3yibTara
HAOJIOZCHNST — OCHOBHBIE DJIEMEHTbl HMKHEW LENOYKH CTPYKTYpHOU
CXEMBI U3MEPEHUI

Tun 3 33I[aHH€ SaKpBITOFO THUIIA HA YCTaHOBJ'ICHI/Ie COOTBETCTBUAI.
(MHCTpyKIIMS: TpOYMTaiTe TEKCT M YCTaHOBUTE COOTBeTcTBHE. K
KOKJIOW  TO3WIMU, [JIaHHOW B  JIGBOM  CTOJIOIlE, TMOJI0EpHTe
COOTBETCTBYIOIIYIO TTO3UIUIO B TIPABOM CTOJIOIIE).

VKaxuTe TMapy «HAaUMEHOBaHHE TMOTPEIIHOCTH» - «0003HaYCHUE
HOTPEIIHOCTHY

a) OTHOCHTEJIbHAsI OTPELIHOCTD

b) MIPHUBEICHHAS TTOTPEITHOCTD

C) a0COJFOTHAS MOTPEIIHOCTh

d) MOCTOSTHHAS TIOTPEIITHOCTh

1) A

2) o

3) v
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4) C

Kirou ¢ orBeTamu
a b c
2 3 1 4

o

Tun 4 3aganue 3aKpbITOrO THIIA HA YCTAHOBJICHUE I1OCIIEI0BATEILHOCTH.
(MHCTpyKIIMSA: MpOoYnUTAalTE TEKCT U YCTAHOBUTE IOCIIEIOBATEIbHOCTD.
3anummre  COOTBETCTBYIOIIYHO —IOCJIENOBATENbHOCTh OyKB  ClleBa
HaIpaso).

Pacrnionioskure npuBefcHHBIE ONEpalUU B IOPAIKE HUX HCIOJB30BaHUSA
pu 00paboTKe Pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHHI

a) OIICHKA TPAHMIIBI CITyYaiHON MOTPEITHOCTH

b) OLIEHKA CpeHero apu(METHUSCKOTO Pe3ysibTaTa U3MEPCHUI
c) OIICHKA TPAHMIIBI CHCTEMATHYECKOM MOrPEITHOCTH

d) OLICHKA I'PaHMIBI CYMMAaPHOM MOTPEITHOCTH

Kitrou ¢ orBeTamu
1 2 3 4
b c a

o

Tun 5 3aganue OTKPBHITOro TUIIA C Pa3BEPHYTHIM OTBETOM.

(MuCcTpyKIIMS:  mpouydTalTe TEKCT W 3alUIIWTE  Pa3BEpPHYTHIN
00OCHOBAHHBII OTBET)

OO6ocHyiiTe, Kakoi MeTOJ HCIOJB3yeTCs IMPH HM3MEPEHMSX AHaMeTpa
Bajia I1aJIkUM MUKPOMETPOM?

ODPOPMJIEHUE OTBETA (3TAHOHHBH71 OTBET):

Mertox HENOCPENCTBEHHOM OLEHKU. JlaHHOE W3MepeHHe — TUIUYHBII
puMep TOY4YeHHUsl pe3yJibTara HAOMIOJEHUS HEMOCPEICTBEHHO U3
MOKa3aHUM UCIOJIb3YEMOTr0 CPEJICTBA U3MEPEHHUS (MUKPOMETPA).

Tun 1 3ananre KOMOMHMPOBAHHOTO THUIIA C BHIOOPOM OJHOI'O BEPHOTO
OTBETAa U3 YETHIPEX MPEUI0KEHHBIX 1 000CHOBaHNEM BbIOOpA.
(UuCTpyKIMS: TpOYMTAWTEe TEKCT, BBIOEPUTE NPABWIHHBIA OTBET U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
Kak Bbl cumTaere, 4TO W3 MEPEUUCIEHHOTO OTHOCUTCS K YCIOBUSAM
U3MEpPEHUH, IPU KOTOPBIX BIMSIOIINE BEJIMYMHBI HAXOAATCS B IIpeenax
CBOMX pabouux obyacteit?

a) HOpPMAaJIbHBIE YCIIOBHSI U3MEPEHUN;

b)  mpenenbHBIC YCIOBUS H3MEPEHUIA;

C) TPaHUYHBIE YCIOBUS U3MEPEHNUI;

d)  pabouwme ycroBUS H3MEPEHHIA.

ODOPMJIEHUE OTBETA (3TAJIOHHbLIN OTBET):

HopmanbeHble yciioBUsI HM3MEpeHHH. DTO OCHOBHOW HaOOp yCIOBHH
U3MEpeHUll, KOTOpble JOKHBI OBITH BBIIEPKAHBI B W3MEPHUTENBHBIX
IIOMELICHUSAX.

Tun 2 3aganwie KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM HECKOIBKHX
BAapUAHTOB OTBETa M3 MPEIJIOKEHHBIX W Pa3BepHYTHIM OOOCHOBAHHEM
BBIOODA.

[1K-2




(MHCTpYKIMS: TPOYUTANUTE TEKCT, BHIOCPUTE MpPABHJIBHBIC BapUAHTHI
OTBETA U 3aITUIINTE apIyMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB).
VKaXuTe CpEeICTBa HM3MEPCHUI, OTHOCSAIIUXCS K TPYIIE PYYHBIX
HU3MEPUTEIBHBIX HHCTPYMEHTOB

a) HITaHreHIMPKYJIb;

b) Buaeomukpockorr;

c) Mukpomerp;

d) [Mpodumomerp;

e) Hyrtpomep;

f) Kpyrmomep.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Hytpomep, Mukpometp, LlITaHreHIIMPKYIb — MOOHIBHBIC NTEPEHOCHBIE
pY4YHbIE M3MEpHUTEIbHBIE MHCTPYMEHTBI, HE TpeOyrolue I0Jroi
HAaCTPOMKM U KanuOpOBKH, HE MMEIOLIUE CTAllMOHAPHOI'O MAaCCHUBHOIO
KopIyca

Tun 3 BaI[aHI/IC 3aKPBITOT'O THUIIA HA YCTAHOBJICHUC COOTBCTCTBUA.
(Muctpykuus: IlpounrtaiiTe TEKCT W ycTaHOBHTE coOoTBeTcTBHE. K
KOKIOW  TO3WIHMH, JaHHOW B  JIGBOM  cToiOIle, moadepure
COOTBETCTBYIOIILYIO TIO3HUIIMIO B IIPABOM CTOJIOIIE)

Vkaxure mapy «eAuHUIA (PU3NUYECKON BETUYMHBD» - «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

Tumn 4 3amaHue 3aKpBITOTO THUIA HA YCTAHOBJICHUE MTOCIIET0BATEILHOCTH.
(Muctpykius: IlpountaiiTe TEKCT M YCTaHOBUTE MOCIEI0BATEIBHOCTb.
3anummuTe COOTBETCTBYIONIYIO  IOCJIENOBAaTEIbHOCTE OYKB  ClieBa
HaIpaso)

Pacnionoxxure pydyHONM U3MEpPUTEIBHBI HMHCTPYMEHT B THOPSAIKE
YBEITUYEHUS] TOUHOCTH

a) MukpomeTp

b) Hytpowmep

C) HITaHTeHIMPKYJTh

d) ITanrenpeiicmac

Kitrou ¢ otBeTamu
1 2 3 4
c d a b




Tun 5 3aganue OTKPBHITOro THIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET)
Onpenenure, Kakol  METOJ ~ HUCIHOJB3YETCS IPH  M3MEPEHHAX
TEMIIepaTypbl BOJIbI TEPMOIIAPOH.

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):

MeTtoi KOCBEHHBIX HM3MEpEeHHM. BbIXOAHON CcHUTrHam TepMomapbl —
AJIEKTPUUYECKOE HAmNpsDKeHUE, KoTopoe 1o (opmyne mpeodpasyercs B
TEeMIIEPATypy.

Tun 1 3aganne KOMOMHHPOBAHHOTO THIA C BEIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MHCcTpyKIIMA: NpOYMTAaNTE TEKCT, BHIOEPUTE IpaBUIIbHBIA OTBET U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
Vkaxkure, Kak Ha3pIBAIOTCA JAaTYMKH, B KOTOPBIX K OJHOMY
peoOpa3oBaTeNi0 MOJKIIOYACTCS PsJI CEHCOPOB, BOCHPUHUMAIOIIUX
pa3IMYHbBIE UM OJHOTUITHBIC BEIMYUHBI?

a) Cpexncrsa U3MEpEHHH;

b) MHOroQpyHKIHOHATIBHBIC;

C) KOMIUICKCHBIE;

d) MynbTHCEHCOpHBIE.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
MynbTuceHCOpHBIE JAaTYUKHU. TONBKO Takue NaTYMKU MMEIOT B CBOEM
COCTaBE CEHCOPBI PA3JIMYHBIX BEJINYHUH.

Tun 2 3aganue KOMOMHHMPOBAHHOIO THUIIA 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 MPUBEACHHBIX METOJI0OB OTHOCSTCS K TPYIIIIE
METOJIOB CPAaBHEHUS C MEPOIi?

a) HenocpeacTBeHHOM OIECHKH

b) Hynesoit

C) KOCBEHHBIH

d) muddepeHmanbHbII

€) 3aMelIeHHs

f) coBmamenuit

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
Hynesoii, nuddepennmanbHplii, 3aMeIeHNs] U COBIAEHUII — OCHOBHBIE
METO/bI U3MEPEHUM I'PYIIIIBI CPABHEHUS C MEPOM.

Tun 3 3aganue 3aKpHITOTO THIIA HA YCTAHOBICHUE COOTBETCTBHS.
(Muctpykuus: IlpounrtaiiTe TeKCT W ycTaHOBHTE cooTBeTcTBHE. K
KOKIOW  TMO3WIMK, JaHHOW B  JieBOM  croiOlle, moadepure
COOTBETCTBYIOIIYIO TIO3UIMIO B IIPABOM CTOJIOIIE)
Omnpenenure napy «CpeacTBO U3MEPEHUS» U «METOJ U3MEPEHHSD)

d) MITaHTCHIMPKYJIb

b) Tepmonapa

C) wW3MepHuTeIbHas rOJ0BKa
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d) paBHOMICUKE BECHI

1) muddepenmanbHbiit

2) HENOCPEJCTBEHHOU OICHKH
3) MPOTHUBOMOCTABICHHUS

4) KoCBEHHBIX H3MEPEHHIA

Kirou ¢ otBeTamu
a b d
2 4 1 3

o

Tun 4 3ajaHue 3aKpbITOro THIIA HA YCTAHOBIICHUE MTOCIICI0BATCIBHOCTH.
(Muctpykuus: IIpounTaidiTe TEKCT W YCTAaHOBUTE MOCIICAOBATEIBHOCTb.
3anuImuTe COOTBETCTBYIOIIYIO  IOCJIEOBATEIbHOCTh OYKB  ClieBa
HaIpaBo)
VKaKUTE dTalbl K3MEPUTEILHOMN 331a4 B IOPSIIKE MX BBIMOJIHCHUS

a) IlnaHupoBaHUE SKCIEPUMEHTA

b) BeinonHeHne n3MepeHuit

c) IlocraHoBka 3amaun

d) IlnanupoBaHue U3MEpPEHHI

Koy ¢ orBeTamu
1 2 3 4
c d a b

Tun 5 3aganue OTKPBHITOro TUIA C Pa3BEPHYTHIM OTBETOM.

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

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

CucTema OlleHUBaHHS TECTOBBIX 3a/IaHHIA:

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

2 tun) 3agaHre KOMOMHHUPOBAHHOTO THIIA C BEIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA W3
NPEeTI0KEHHBIX M Pa3BEpPHYTHIM OOOCHOBAHHMEM BBIOOPA CUMTACTCS BEPHBIM, €CIIU NPABHIBHO
yKa3aHbl HUQPHI U TPUBEICHB KOHKPETHBIC apTyMEHThI, UCIOJIb3yeMbIe MPU BHIOOPE OTBETOB.
[TonHOE CcOoBMajJieHNE C BEPHBIM OTBETOM OILIEHMBAETCS | OayioM, €ciy JOIMyIICHBI OMIMOKH HITH
OTBET OTCYTCTBYeT — () 6asuioB.

3 Tum) 3amaHue 3aKpHITOTO THIIA HA YCTAHOBJICHHUE COOTBETCTBHS CUUTACTCS BEPHBIM,
€CITM yCTAHOBJICHBI BCE COOTBETCTBHSI (ITO3WIIMH W3 OHOTO CTOJIOIA BEPHO COTOCTABIICHBI C
HO3UIMSIMU APYTOTo crojbna). [lonmHoe coBnaseHne ¢ BEpHBIM OTBETOM OIIEHUBAeTCs 1 Oaiom,
HEBEPHBIN OTBET MIIH €r0 OTCYTCTBHE — () OaioB

4 tum) 3agaHue 3aKpBITOTO THIIA HA YCTAaHOBJICHHE MOCIIEAOBATEIBHOCTH CYHTACTCS
BEpHBIM, €CJIM TPABWIBHO YKa3aHa BCs IOCieAoBaTesbHOCTH mudp. IlomHoe coBmamenne c




BEPHBIM OTBETOM OLICHHBAeTCs | Oaniiom, eciay JOMyNIeHbI OMINOKH UM OTBET OTCYyTCTBYeT — O
0asuIoB.

5 tum) 3agaHue OTKPBHITOTO THIIA C PAa3BEPHYTHIM OTBETOM CYMTAETCS BEPHBIM, €CIIH
OTBET COBIJACT C ITAIOHHBIM II0 COJACPKAHUIO M MOJHOTE. [IpaBHJIbHBIA OTBET 3a 3a/JaHUC
OlLlICHUBaeTCs B 3 Oajuia, eciu JOMyIleHa OHa OIKHOKa \HETOYHOCTh \ OTBET NPABHJIBHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyiieHo 6osiee 1 ommOKu \ OTBET HENPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJIBHBIX pabOT MO JUCIUILIMHE OOYYarOMIUXCS 3a0YHOU (POPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0umie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/t [TepeyeHb KOHTPOJBHBIX Pa0bOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOpPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHUH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpPYOIUX MOPSIAOK U IHPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTeCTallui O0ydaromuxcs
I'VAIL

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

11.1. MeTtoauueckre yKa3zaHus [ OOYYarOIMIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3Hay€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHune COBpEMEHHOH JIEKIIMU B
paMKax TUCHMIIJIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMeHTaIbHBIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [IO3HAHUS, HOBEHIINX
JOCTH)KEHUHM Hay4dHOH MbIciu. B yueOHOM mporiecce JeKIUs BBIMOJHAET METOA0JIOIHYECKYIO,
OpraHU3aIMOHHYI0 U MHPOpPMAMOHHYIO0 (pyHKUMHU. JIeKIMs pacKkpbpIBaeT MOHATHIHBIN anmapat
KOHKPETHOW 0o0yiacTH 3HaHus, €€ MpoOsieMbl, JaeT LEeIbHOE NPEACTaBIECHUE O AUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOEHUH 00YYarOMIKUMUCS JEKIIMOHHOTO MaTepHaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKON K KaXK/10M KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEEM;

— pasBuTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIeHUE HEOOXOAMMOr0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TIOJy4YeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— Hay4yuThCsl METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH H
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATh HUX B  Pa3IMYHBIX
bopmyaHpoBKax);

— TOJIyu€HHe TOYHOI'O IOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA ~MaTepuall MOXKET COMPOBOXKIATHCSA JEMOHCTpalMel CIalioB U
UCTOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpH TNPOBEIECHUH KOPOTKUX JHCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AECTbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocraBiacHus JEKIHOHHOIO MaTepuaa:

— Ipe3cHTaLNs;

—  BUJCOPOJIUKY;




—  BHJIEOYPOKH;
—  CTCHIBI.

1. BBoaHas yacTh JeKuMHU (BCTYIUICHUE) TIPEyCMaTpHUBaeT BPEeMs Ha MPOBEPKY TOTOBHOCTH CTY/AEHTOB K
3aHATHIO (MX HAJMYUE M OCMOTpP BHELIHETO BHUJA, TEKYLIMH KOHTPOJIb NPOWIEHHOTO paHee yueOHOro Marepuana),a
TaKke OOBSBICHHE TEMBI JEKLUUH, €€ Lieliel, peKOMEHIAMi 10 HCHOJIb30BaHUI0 YYeOHOH JHMTEepaTypsl B 4achl
CaMOCTOATENBHOM PabOThI, C yKa3aHUeM HaparpadoB (CTpaHUI) U MOJIHBIX HAMMEHOBAHUH N3IaHUH.

Bcemynnenue:
mema AeKyuu;

—  yuebOHble yenu, KOmopwvle 00MACHbL OblMb OOCMUSHYMbL HA TeKYUU,

—  yuebHble BONPOCHL;

—  yuebHas aumepamypa.

Koumponwvrnule 6onpocsi (npumep):

1. Hazosume memponozuueckue XxapakmepucmuKku cpeocms uzmepenuil.

2. latime xapaxmepucmuxy 0OCHOGHOU NOZPEWHOCIMU USMEPEHUS.

3. Hazosume ucmounuku 00OROIHUMENbHbIX HO2PEULHOCTEN UMEPEHUIL.

2. OcHOBHasi 4YacThb JIGKIIMM pAaCKpbIBaeT yd4eOHbIC BOMPOCHI 3aHsAThs. [lpu  HE0OXOIUMOCTH
KOHKPETU3UPOBATh yueOHbII MaTepuall, riaBHbIe (Y3JI0BbIC) BOMPOCHI MOT'YT COACPIKATH MOBOIMPOCHL.

THousmue o eduncmee usmepenuii u €20 OCHOBbI:

—  YCR08Us eOUHCBA USMEPEHUTL,

—  HOpMAamueHbie OCHOBbl eOUHCMBA UMEPEHULL;

—  OpeaHu3ayuoOHHble OCHOBbL eOUHCMBA USMEPEHUL,

—  mexHuyeckue 0CHOBbl eOUHCNBA USMEPEHUII.

3. B 3akmounTeNbHONW YacTW JIEKIMU CJeQyeT IUIAHMPOBaTh BpPEMsl Ha BBIBOJBI, BbLIAYY 3aJaHUs
CTY/ICHTaM Ha CaMOCTOSATEIbHYIO paboTy, OTBETHI HA BOMPOCHI 110 MPOMICHHON TeMe, MOBEICHUE UTOTOB, a TAKIKE
Ha OOIIKE BBIBO/IbI, IOMOTAIOIHE OCMBICIHTE BCIO JIEKIHIO, OTYETIMBO BHICBETHTH €€ OCHOBHYIO HJICIO.

3akmouumenvhas vacmo

1. Bvi600vl no exyuu.

2.06vs61€eHUe OYEeHOK CIYOeHMaM N0 UHUYUATMUGHOMY KOHMPOTIO.

3.3a0anue cmyoenmam Ha camocmosmenvryio pabomy.

4.0Omeemvl Ha 60NPOCHL CYOEHMOS.

11.2. Meroanueckue yKa3aHusi sl OOYYarOIIUXCsS MO BBIMOJHEHUIO JIA0OPaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOPHBIX paboT oOydaroluics MAOKEH YIIIyOuTbh U
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
IKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTEpUCTUKOM 00ydaromerocs.
Brinonnenune n1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IPAKTHYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHI.

BrimonHenue 51abopaTopHBIX paboOT OOyYaromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3YYEHUs] JUCLUIUIMHBI, ONpEeNesseMoil Y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
o0ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33J]au 00y4aromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMON AUCIUIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOPHBIM
000pyI0BaHHEM U TPUOOPaMHU.

3aganue u TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

3agaHue K BBIIOJIHEHUIO J1a00OpaTOpHOM paOoThI BBIAAETCS IpenojaBaTeleM B Hadaje
3aHATUS B COOTBETCTBUU C IJIAHOM 3aHATUH. Tembl 1a00paTOpHBIX paboT MpHBeIeHB! B TaOd. 5
JTAHHOM MPOrPaMMBI.

Brimosnnenue nabopaTopHOi paboThl COCTOUT U3 TPEX ITAIOB:

- JKCIIEPUMEHTAIILHO-TIPAKTUYECKOT0;




- pacCd4C€THO-aHAJIUTUYECKOT'O,
- KOHTPOJIBHOI'O B BUAC 3allIMUTEI OTUECTA.

Bo BBOmHOII wactu mpoBeAeHHs J1aOOpAaTOPHOW paboOTHl  IMperycMaTpUBAOTCS:

BCTYIUICHUE, BBE/IEHUE, IOBEJICHHE 10 O0YYarOIUXCs OCHOBHBIX Mep 0€3011aCHOCTH MpHU paboTte
¢ mpubopamu ¥ 000pyI0BaHHEM JTa00PATOPHUH.
BBozaHas yacTh miaHa Tak e JOJDKHA BKIIOYATh IPOBEPKY MOATOTOBICHHOCTH CTYAEHTOB K
3aHATUIO (TIPOBEPKA BBIMOJHEHUS 3aJaHHs, 3HAHUHM 10 TeMe 3aHATHs, 3HAHUIO PYKOBOISIIUX
JOKYMEHTOB U Jip.). KOHTpOsIbHBIE BONPOCH! AOJKHBI (POPMYJINPOBATHCS TaK, YTOOBI OTBETHI HA
HUX TO3BOJISUT YOSIUTHCS B IOJTOTOBJICHHOCTHU CTY/ICHTOB K 3aHSATHIO.

OcHOBHas yacTb 3aHATHS  JOJDKHA  BKJIIOYaTh  I1OCIENI0OBATEIbHOCTh  pabOThI
o0yyaromuxcs W TMpernojaBareis Ha 3aHATHU: MOATOTOBKA JIAOOPaTOPHOrO OOOPYIOBAaHUS K
paboTe; MOPAIOK NMPOBEJECHUS SKCIEpPUMEHTa (OMbITa) — OTpabaThiBaeéMble BOIPOCH! (3a7aud,
JIeMCTBUS) U X KPATKOE COJIEpKaHKE; TPUBEACHUE JTab0paTOPHOro 000PYAOBAaHHS B UCXOTHOE
COCTOSIHUE; aHAJIU3 MTOJIyYEHHbIX PE3yIbTaTOB U OhOPMIIEHUE OTYETA.

B 3aganuu Ha 1abopatopHyo paboTy yKa3bIBaIOTCA:

- HalMEHOBAHUE TEMBI,

— y4eOHBIC 1IETH;

- BpeMs U MECTO IIPOBEACHHUS;

— nepeyeHb oTpadaThiBa€MbIX Y4EOHBIX BOIIPOCOB;

- OpraHU3alIOHHO-METO/INYECKHE YyKa3aHHUs CTYIECHTaM I10 IMOAIOTOBKE U IPOBEICHHIO
3aHATUS;

- NepEeYEHb JIUTEPATYPhl (JIOKYMEHTOB), IOJIEKAILUX N3YUEHUIO TIepe]l 3aHATHEM;

— OTYETHBIE JOKYMEHTHI (Marepuanbl) 1O JabopaTOpHOH paboTe W CPOKH HX
IPE/CTaBICHHUS.

B 3amanum Ha 5aboparopHyro paboTy IperojaBaTellb MOMKET yKas3aTh IIepeueHb
KOHTPOJIbHBIX BOIPOCOB, HEOOXOAUMBIX JIJIsl IPOBEPKH TOTOBHOCTH O0YUaIOIIUXCSI K 3aHSATHIO.

B mepeuenp nuTepaTypbl ¥ MaTe€pUanoB Ul MOATOTOBKH M TPOBEICHHS JTa00paTOPHOM
paboThl MOTYT BKJIIOYAThCS YYEOHHKM M ydeOHble NOCOOHUS, TEXHUYECKHE OINMUCAHUSA U
OKCIUTyaTallMOHHBIE HMHCTPYKIUH JabOpaTOpHOTro 00OpYyNOBaHMS, HHCTPYKIMH IO Mepam
0€30I1aCHOCTH, Pa3JIUYHbIE CIIPABOYHBIE U JJPYTUE MaTepUabl, HEOOXOAUMBIE A1 paOOTHI.

B or4eTHBIX MaTepuanax B 3aJaHWHW, KaK MPaBHIO, YKa3bIBAIOTCS: (opma oTdera; Kak
JobKeH ObiTh  odopmieH 1udpoBoil U rpaduyeckuili MaTtepuai; TMOPSJIOK CpaBHEHHUs
MOJTYYSHHBIX PE3yJIbTAaTOB C PAaCUYETHBIMH, OIICHKA IOTPEITHOCTEH; MOpAAoK (HopMyITupOBKU
BBIBOJIOB U 3aKJIIOUEHHI; TOPSI0K 3aIUThI BBIMOJIHEHHON paboThI.

Crpykrypa u ¢hopma oTueTa 0 JabopaTOpHOH paboTe

Otyet 0 mabopaTopHOU pabOTE MOJDKEH COJIEPKaTh: TUTYIBHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEI0BaHUH .

Ha mumynvnom nucme NOMKHBI OBITh YKa3aHBI: Ha3BaHUE TUCHUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiIMs M WHULMATB MpernojaBaTens, (aMuwinsg W HHULUAIBI
CTYyJI€HTa, HOMEp ero yueOHOM! I'pyMIIbl U J1aTa 3alIUThl paOOTHL.

Ocnosnasi uacms JOJDKHA COJIEpXKaTh 3aJaHHe, pe3yJbTaTbl HKCHEPUMEHTAIbHO-
NPaKTUIECKON pabOThI, pACUETHO-aHATUTHICCKHAE MATePHAIBI.

Bv1600wb1 0 iposieniaHHON paboTe TOJKHBI COJEpkKaTh PEKOMEHJAIMHU 110 YIyUIIEHUIO
YCJIOBHH TpyAa Ha paboueM MecTe.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU padoTe

TutynpHBINA TUCT OTYETA IOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMaTHuBHOM nokymeHTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHusI MPHUBEACHBI B CEKTOpe HOpMaTHBHOW nokymeHTauuu ['YAII
https://guap.ru/standart/doc



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

[Tpu popmupoBaHUM CHCKAa UCTOYHHKOB CTYJCHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHHsI CIIUCKAa MCTOYHHKOB
IPUBEICHBI B CEKTOPE HOpMaTHBHOM mokyMmenTanuu I'Y AL https://guap.ru/standart/doc.

11.3. Metoauueckue yka3zaHUS Ui OOy4yaloUUMXcs IO MPOXOXKICHHIO KypCOBOTO
IPOCKTHPOBAHUS/BBIMIOJIHEHUS] KYPCOBOM PabOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS C 1IeNbI0 POPMUPOBAHUS Y 00yUaIOIIUXCSI OTbITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 3371a4 MPO(ECCHOHANTBHOM NeSTETbHOCTH.

KypcoBoii mpoekTt/ paboTta 1mo3BoJisieT 00ydaromemMycs:

— CHCTEMaTU3HpOBaThb U 3aKpENUTh IOJYYCHHbIE TEOPETHYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHUS 1O Mpo(eccHOHANbHBIM Y4YeOHbIM JUCHUUIUIMHAM M MOAYJSM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO IMOJATOTOBKH, YCTAaHOBICHHBIMU MTPOTPaMMOI yueOHOM
JUCIHUIUIMHBI,  MPOrpaMMON  IMOATOTOBKH  CHELMATUCTa  COOTBETCTBYIOIIETO  YPOBHA,
KBTI (DUKAIIHH;

— TPUMCHUTH TOJIYYCHHBIC 3HAHUS, YMCHHS M TPAKTHUYSCKUU ONBIT MPU PEIICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHJAaMU NPOGECCHOHATBHON eATeIbHOCTU
10 HAIIPABJICHUIO/ CIICIIUATBHOCTH/ IIPOTPaMME;

—  yrayOHuTh TEOPETUYECKHE 3HAHUS B COOTBETCTBUU C 33JJaHHOIN TEMOI;

— cdopMUpOBaTE YMEHHS MPUMCHITh TEOPETUYCCKHE 3HAHHUS TIPH PEIICHUU
HECTaHIapPTHBIX 3a/1a4;

— TpUOOpECTH OMNBIT AHAIUTUYECKOW, pPAaCYETHOM, KOHCTPYKTOPCKOM paboThl U
c(hOopMHPOBATH COOTBETCTBYIOIINE YMECHHS;

— chopmupoBaTh yMeHHS palOOThl CO CHEHUATBHOW JHUTEPaTypoOd, CIPABOYHOM,
HOPMATUBHOM U MPaBOBOM JOKyMEHTAIMe U UHBIMU NH(OPMAIlMOHHBIMU HCTOYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHPOBATH JIOTHUYECKHM OOOCHOBAaHHBIE BBIBOBI,
NPEUIOKEHHS U PEKOMEHIAINH 10 PEe3yJIbTaTaM BBITIOJTHEHHUS PaOOTHI;

—  pa3BuTh NpohecCHOHATFHYIO MMCHbMEHHYIO H YCTHYIO Peub 00YyJaromerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUICHUE, TBOPYECKYI) WHUIMATHBY, CAMOCTOSTEIHHOCTH,
OpPTaHW30BAaHHOCTh M OTBETCTBEHHOCTH 332 IPHHUMAEMBIC PEIICHUS;

— chopMupoBaTh HaBBIKH IUIAHOMEPHOH pETYJSpHOW pabOThI HalX peleHueM
MOCTaBIEHHBIX 3a/1a4.

CTpyKTypa NOSICHUTENbHOM 3alMCKU KYPCOBOTO NMPOEKTa/ paboThl

IlosicHuTenpHas 3amMCKa JOJDKHA COJEP/KaTh SICHO M3JIOKCHHYIO IOCTAaHOBKY 3aJauH,
KpaTKoe ONHCaHHe TEOPETUYECKUX MNPEANOCHUIOK MO TeMaTHKe KypCOBOW palOOoThbI, 3J€MEHTHI
HEOOXOJUMOro JUid BBINOJIHEHHs paboThl MaTeMaTH4ecKoro ammapara, HeoO0XoauMoe
KOJIMYECTBO PACUETOB, IPUBEIECHUE BBIBOJOB [0 pe3ylbTaTaM »JTHUX pacyeroB, CIIMCOK
HCITOJIb30BAHHOM JINTEPATYPBI.

TD66OBaHI/I$I K Od)ODMJ'IeHI/IIO HOSICHI/IT@J'IBHOfI 3aIIMCKN KYPCOBOI'O HDOCKTa/ Da6OTBI
TpeboBanust k OQOPMIICHHIO TOSCHUTEIBHON 3aMUCKU KypcoBOW paloThl / IMpoekTa
n3noxkensl Ha caiite I'YAIT (http://quap.ru/guap/standart/obl main.shtml).

11.4. Metoauueckue yka3aHus JUisl 00yYaromMXcs MO IPOXO0XKACHUI0 CAMOCTOSATEIbHON
paboThI

B xone BbIMOSHEHUS] CaMOCTOSTENHHOM pabOThI, 00yJarONTUCs BBITIOIHAET PaboTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme 00ydeHHus, camocCTOsiTeNbHas paboTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B npouecce BBIMONHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS


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

U HaBBIKM B YCBOCHHWU W CHUCTEMAaTH3aIlMH MPUOOpPETACMbIX 3HAHWH, 00ECIIeYMBAET BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHS, IIOMOTAaeT TIOJTYYUTh HABBIKM ITOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOJNYEeCKUN MaTepHall 1Mo TUCIHUILIHHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHIMOJTHCHUIO KOHTPOJIBHBIX Pa0boT (i1 00yJaromuxcst
1o 3a049HOU (popme oOydeHHS).

11.5. Meroauyeckue ykazaHus Ui OOYYarONIUXCS IO TMPOXOXKIACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMaTPUBACT KOHTPOJb KavyecTBa 3HAHUI
00y4JaromUXCsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNIbI0 OICHUBAHMS X0l OCBOCHUS
JIACITUIIINHEI.

B TedyeHme ceMecTphl CTyACHTHI

- U3YYalOT JICKIIMOHHBIA MaTepHaJl 10 JUCIUILINHE,

- BBITIOJTHSIIOT TECTUPOBAHUS 110 MaTepuasam Jiekiuu B cpene LMS;

- BBIIIOJIHSIOT KOHTPOJIbHBIC PA0OTHI M JOMAIITHUE 3a1aHHS.

Jljig TeKyIIero KOHTPOJIsl YCIIEBAaEMOCTH UCHOJIb3YIOTCS TECThI, IPUBEJCHHbIE B Ta0JINLIE
18.

11.6. MeToauyeckue yKa3aHUs JJIs O0YYarOIIMXCs 0 IMPOXOXKJICHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrectanus  OOydyarOIIMXCs — TPEAyCMaTpUBAcT  OICHHBAHUE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 0OyUeHHs 1O muciuruimHe. OHa BKIIOYAeT B
cebs:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MONYyYEHHBIX OOydYarolMMcS B IPOLEecce
W3YYCHHS BCCH MUCIUIUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHHUS MPAKTUYECKUX 3aJady. DJK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
MEepHo] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEPINAeTCs AaTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIII0Y, «YJOBIETBOPUTEIHHOY», HEYTOBIECTBOPUTEIHHOY.

Cucrema OLIEHOK IPU MPOBEACHUU TEKYLIETO KOHTPOJIL U NMPOMEXYTOYHON aTTeCTalluu
OCYIIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTPOJE YCIIEBAEMOCTH U MPOMEXYTOUYHOW aTTECTalluu
CTYJE€HTOB M aclMpaHTOB, OOydYaromMXcsi IO OOpa3oBaTeIbHBIM IpOrpaMMaM BBICHIETO
obpazosanus B 'YAID» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.
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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.

kadempoit




