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AHHOTaIUs

JucuuruinHa «MeTozibl U CpefcTBa U3MEPEHUI» BXOJAUT B 00pa30BaTENIbHYIO IPOrpaMMy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocTH 27.03.01 «CranmapTuzanmst ¥ MeTposiorus» HampasieHHocTH «l{udposas
METPOJIOTHSI M CTaHAapTH3anus». JuciuminHa peanusyercs kadeapoi «Neby.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOUIMX KOMIIETECHIIUMI:

I1IK-1 «CrnocobeH MpoBOIUTH aHAIN3 COCTOSIHUS METPOJIOTUYECKOTO OOECIeYeHUs B
HOJPa3/IeIEHUN METPOJIOTNYECKOH C1yKObl OpraHu3aLum

IIK-2 «Cnocoben OOHOBIATH 0azy pabOYMX STAIOHOB M CPEACTB HM3MEPHUTEIHHOMN
TEXHUKHU U IPOBOJIUTH UX aTTECTALIUION

IIK-3 «CnocoOeH oOCyIIeCTBIAT, pPAaOOTHI 1O BBIABICHUIO M  IPEIOTBPAIICHUIO
HECOOTBETCTBUM MPOAYKLIUH NPEIbSABISEMbIM TPEOOBAHUSIM

CopepxaHue IUCHMIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C IOJATOTOBKOM
CTYAEHTA K PEIICHUIO0 OPraHU3aLMOHHBIX, HAYYHbIX U TEXHMUYECKHUX 3a7a4 JJIS OCYLIECTBICHMUS
cbopa 1 00paboOTKM HAYIHO-TEXHUYECKOH M (MIIN) TEXHOJIOTUYECKOH HH(OpMAINH [T PEIICHHUS
(GyHAaMEHTANbHBIX M HOPUKIAAHBIX 337a4 C YY4eTOM IM(PPOBHU3ALMU OPraHU3aALUOHHO-
TEXHUYECKUX DJIEMEHTOB METpPOJIOTHYECKOTo obecrneueHus. PaccMartpuBaioTcss — oOmiue
HOJIOXKEHUS 00 U3MEPEHUIX U UX (PU3MUECKUX OCHOBAX, METOJIaX U CPEICTBAX U3MEPEHUH, B TOM
Yuciie B METPOJOTHYECKOW 4acTu TexHonoruii Munyctpum 4.0 (MHTEpHET Bemiel, OoJbline
JJaHHbIe); IpaBuWiIa OOpaOOTKH pe3yabTaTOB M3MEpPEHHs M OLICHWBAHMs IOTPEIIHOCTeH ¢
UCIIOJIb30BAHUEM METOJIOB M MHCTpyMeHTOB BigData M HCKYCCTBEHHOrO HHTEIUICKTA,
KJaccu(UKalus U OCHOBHBIE XapaKTEPUCTUKU METOJOB M CPEICTB H3MEPEHHH pPa3Iu4HBIX
(¢u3nyeCKUX BEJIIMYMH, & TaKXKe€ METOJOB U CPEICTB MU3MEPEHHH Ha IMPOU3BOJCTBE; OCHOBBI
KOHTPOJISl BAKHEHIINX apaMeTPOB NPOAYKIMH, BUIBI U METO/Ibl UCIIBITAHUH.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMaTPUBACT ClieAylomue (OpMBbI OpraHU3aALUN
y4eOHOro0 mpoliecca: JIEKIUH, IPAaKTUUYEeCKUe 3aHATHs, Ta0opaTOpHbIE pabOThI, CAMOCTOSITEIbHAS
paboTta 00yuaromerocs, KypcoBoe mpoeKTUPOBAHUE.

IIporpaMMoil IHUCHUIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyJ0EMKOCTh OCBOEHUS JUCHUIUIMHBI cocTaBiseT 11 3aueTHpix eauHun, 396
YacoB.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIbTATOB OOYUCHHS 11O JUCIUILTHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SBISETCS HW3YYCHHE METOJUYECKMX U TEXHHUYECKUX OCHOB
MPHUKJIATHON METPOJIOTHH — TPOBEACHHMS HM3MEPEHUH M KOHTPOJS Pa3IUYHBIX (PH3UUIECKHX
BCJIMYMH; TIOPSAKAa OIEHKM TIOTPEIIHOCTe W3MEPEeHUH, IOATOTOBKH K W3MEPCHHSIM U
BBITNIOJIHCHUE UW3MepeHuid. KpoMe Toro, menpl0 MpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMH, Kilaccu(HKaIuel U Ha3HAYCHHUEM METOJIOB KOHTPOJIS U
UCIIBITAHUH Ha MPOU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHMA, 00pa30BaTEIIbHOIN MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JagaTh CIeTyroNMU
KOMIIETEHIIMSIMUA HJTH WX 4acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHKCHUS
Konu
Kareropus (rpynna) Kon u HanMeHoBaHMe HHIUKATOPA JOCTUKECHUS
HAaUMEHOBAaHUE
KOMITETCHIIHT KOMITETCHIIUH
KOMIIETEHITNH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJIOB
HU3MEPEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
MPUHIUIIBI pa0OTHI CPEICTB U3MEPEHUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B 00J1aCTH
MIPUMEHEHHUS CPEACTB U3MEPEHUS
[TK-1 Cnocoben P Peal p
I1IK-1.Y.3 ymeTs ycTaHaBIMBaTh ONTUMAJIbHBIC
IIPOBOAMTDH aHAINU3 .
COCTONHIS HOPMbI TOYHOCTH U3MEPEHUH U IOCTOBEPHOCTHU
KOHTPOJIS C y4eTOM omMboK 1-ro u 2-ro pona
METPOJIOTMYECKOTO
[Ipodeccuonanbubie [TIK-1.B.1 BnageTs HaBbIKaMU aHAJIM3a COCTOSTHUS
oOecrieueHus B .
KOMIIETEHIIUH CPEICTB U3MEPEHUN, FTAIIOHOB, TOBEPOUYHBIX
M0/Ipa3/IeJIeHun
. CXEeM, HOPMaTHUBHBIX JIOKYMEHTOB
METPOJIOTMUECKOI
CIVIKOEL [1K-1.B.2 BnageTh HaBbIKaMU aHaU3a
“ nH(popmanuu o0 0TKa3zax Cpe/iCTB U3MEPEHUS,
OpraHu3aIu o
KOHTPOJIE UCIIBITAHUH B MIPOLIECCE IKCILTyaTalluu,
COCTOSTHUU U YCIIOBUSX HX XpaHEHHs, 00
3¢ (PEKTUBHOCTH WX UCTIOIB30BAHUS
I1K-1.B.3 BnageTh HaBBIKAMU BBISIBICHUS U
OLICHKH MOTPENIHOCTEN U3MEPEHNUS U OIIUOOK
KOHTPOJIA
ITK-2 Criocoben
OOHOBIIATH 0azy
pabouux stamonoB u | [1K-2.3.1 3HaTh HOPMATHBHYIO TOKYMEHTAIIUIO B
[IpodeccuonanpHbie | CpEaCTB obnactu obecrieueHrs eINHCTBA U3MEPEHUHN 1
KOMIIETEHIIH MU3MEPUTENIBHON METPOJIOTHUECKOro obecrieueHust paboThl CPesICTB
TEXHUKH U U3MEPEHHUS
MPOBOJIUTH UX
aTTEeCTalUIO
[1K-3 Criocoben [1K-3.3.3 3Hath ¢u3nvecKre NpUHIMIBI padoThI,
[TpodeccuonanbHblie | OCYIIECTBISTD BO3MOXKHOCTH M 00JIaCTH IPUMEHEHUS] METOOB U
KOMIIETEHIINH paboThI 0 CPEJICTB U3MEPEHUI
BBISIBJICHHUIO U I1K-3.3.4 3HaTH METOJIMKH KOHTPOJISI UCIIBITAHUS




MPEIOTBPALICHHUIO
HECOOTBETCTBHH
MPOAYKIIUU
HpGII’bSIBJISIGMBIM

HPOTYKIIUH

[1K-3.VY.3 ymetb BbIOUpaTh U pa3padaThiBaTh
METOJIbI M CPEACTBA KOHTPOJISI TEXHOIOTUIECKOTO
npolecca, TEXHOJIOIMYECKO oneparui,

TpeOOBAHUSIM

pa3pabaTbIBaTh CXE€Mbl U3MEPEHUI 1 KOHTPOJIS

2. Mecro nucuumumnbl B cTpyktype Ol
JluctumimHaa MOXKeT 0a3upoBaTHCS HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

IIPYU U3YYCHHUH CIEAYIONX AUCLUATLINH:
— «DusukKay,
— «DJIEKTPOTEXHUKAY,

— «Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA,

— «Mertponorus. O0miasi Teopust U3MEPEHUI.

3HaHMs, TOJy4YEHHbIE NPU U3YUYEHUU MaTepuaia JaHHOM [HWCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUEHUU IPYTUX JUCLIUILINH!

— «Mertponoruueckast 3KCIepTu3a»,
— «lIpuknaaHas METpOIOTHsIY,

- ((MeTpOHOFI/I‘ICCKOC obecneyeHne >KU3HEHHOTO HUKJIAa IPOAYKIIHUH ).

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 oOmeM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHJOB y4eOHOMH
paboTHI 110 AUCLUHUIUIMHE (M pACIPENEICHUE 3TOM TPYI0EMKOCTH 110 CEMECTPaM) MPEACTABIEHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUTLITTHBI

. TpyI0oeMKOCTb 110 ceMecTpam
Bun yuebnoit paboTbl Bcero Nos No6 No7
1 2 3 4 5
Oobwasn mpyooemKocmb OUCUUNIUHDL, 11/ 396 3/ 108 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaxmuyuecKkoil n0020moeKu 102 17 34 51
AyoumopHhuie 3auamus, BCEro Jac. 170 34 68 68
B TOM YHCJIC:
nexum (JI), (gac) 68 17 34 17
npakTuyeckue/cemunapckue 3anstus  (113), 17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 68 17 34 17
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 108 36 36 36
Camocmoamenvnan paboma, Bcero (4ac) 118 38 40 40
Buo npomesccymounoit ammecmayuu:. 3a4er, 9K3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, udd. 3au, | Ok3., OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaH}ll/I}laTCKHﬁ JK3aMeH
4. ConeprxkaHue JTACIUATUITHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIHUILTAHBI IO pa3esiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Pasznesnsl, TeMBI TUCITATIIIMHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)




Cemectp 5

Paszzen 1. O0Omue nosoxxeHus
Tema 1.1. Conepxanne xypca. OCHOBHBIE
TEPMUHBI U ONIPEACIICHHS.
Tema 1.2. [Ipobnembl opraHu3alny, MPOBEACHUS U
HCIOJIb30BaHMsI TEXHUYECKUX U3MEPEHHUH.

Paznen 2. OCHOBHBIC TPUHIIMITHI MEXaHUKH,
WCTIONB3yEeMbIE B H3MEPEHUSIX

Tema 2.1. OO01ue 3aKOHEI JIBIOKEHUA
BzaumopeiicTBre MmaTepuaibHbIX TEIl.

Tema 2.2. I'apmoHHMYECKHE KoJieOaHUs, BOJHOBOE)
nerxeHne u 3gdekt Jlomnepa B TeXHUKE NU3MEPEHUH.

Tema 2.3. DOHepreTudyeckue XapaKTEpPUCTHKH
(br3uIecKuX 00bEKTOB, 3aKOHBI COXPAaHCHHSI.

17

15

Paznen 3. MonekynsipHO-KHHETHIECKast TEOPUS H
M3MEpEeHUS

Tema 3.1. ba3oBble XapakTEpUCTHKU TIa30B U
s)kuakocTed. OCHOBBI KMHETHUECKOW TEOPHUH, IMOHSITHUE
TEMIIEPATYPBI.

Tema 3.2. ®azoBble U MeTaCTaOMIBHBIC TIEPEXOIBI,
Mertoapt U3MEpEeHUI (hm3mueckux BEJINYUH,
OCHOBAHHBIE HA METACTAOMIbHBIX nepexonaax.

Tema 3.3. TepMmoauHamMH4ecKHe IPOIECCHI,
TeMIepaTypHble IIKajbl. VIcroiap3oBaHHE 3aKOHOB
TEPMOJIUHAMUKH, THAPOCTATHMKH ¥ THAPOAMHAMUKU B
(U3NUECKUX U3MEPCHHUSIX.

Pasnen 4. [IppMeHeHNe 3aKOHOB ONTUKU B (PU3NYECKUX
U3MEPEHHSIX

Tema 4.1. 3akoHBl TE€OMETPUYECKOH ONTHUKH,
Onrryeckass MUKPOCKOITHS.

Tema 4.2. WuTephepennmonnsie U
NOJISIPU3ALMOHHbBIE METOAbI u3MepeHnid. DoTomerpus.

10

Htoro B CCMECTPC:

17

17

38

Cemectp 6

Paznen 5. OCHOBBI TEOPUU 2IIEKTPOMATHUTHBIX
B3aUMOJICHCTBUI B (DU3UKE U TEXHUKE W3MEPEHHH

Tema 5.1. DnexkTpocTaTuka U METOJbI U3MEPEHHI,
OCHOBaHHBIE Ha €€ 3aKOHAaX.

Tema 3.2. DIeKTpOMarHUTHBIE B3aUMOACHCTBUSL,
[TpuaTIMTIEL Tpe0Opa30BaHUs HENEKTPUUCCKUX BEITUIHH
B DJICKTPUYECKHE.

Tema 3.3. DnekTpoMarHuTHble KoJeOaHUS W
BOJIHBI. BotHOBAs npupoa cBeTa.

10

Paznmen 6. DneMeHThI KBaHTOBOU (DU3UKH B
M3MEPEHUSIX
Tema 6.1. OcHOBHBIE 3aKOHBI KBAHTOBOW (PH3HKH.
DJIEKTPOHHOE ~ CTPOCHHE  BemiecTBa.  KBaHTOBBIQ
3¢ dexTsl, ncronbp3yembie B PU3NUECKUX U3MEPECHUSIX.
Tema 6.2. CoBpeMeHHOE CTPOCHHE aTOMa,
CTPOCHHUE BCUICCTBA. CHeKTpBI H3JIYUYCHHA, MMOTTIOUICHM]

1 UX aHaJIn3.




Paznen 7. Ob6mue cBeneHust 00 M3MEPEHUAX

Tema 7.1. Ilomsatne wu3MepeHus (B TOM YHCIIE
uudposoro). OCHOBHOE ypaBHEHUE H3MEPEHUH.

Tema 7.2. CrpykTypHas cxemMa HW3MEpPEHHMH,
M3mepurenbHas 3a1aya.

Tema 7.3. IlorpemHoCcTh W3MepeHWH. AHamu3 |
00paboTKa pe3yJIbTaTOB U3MEPCHHIA.

Pa3znen 8. Meroasl uzmMepenuii

Tema 8.1. Knaccudukanus msmepenuid. Bugbl #
001aCTH N3MEPEHHH.

Tema 8.2. OcoOEHHOCTH OCHOBHBIX METOJIOB
HU3MEPEHUH.

Tema 8.3. MeTtoap! 1n(pOBBIX U3MEPEHUIH

Tema 8.4. OueHka MOrPEIIHOCTH M3MEPEHHUH IPH
WCIIOJIb30BaHUU PA3JIMYHBIX METOJIOB H3MEPEHUII.

Paznen 9. Ilonstue o cpeacrtBe U3MEpeHUM
U3MEpPEeHUH B KJIACCHYECKOM W IH(PPOBOM
METPOJIOTHYECKOM 00eCTIeUeHIH.

Tema 9.1. OcHOBHEBIE OIpeCNCHHsI, CBSI3aHHBIE CO
CpEACTBOM U3MEpEHU (CN). OyHKIUS
npeoOpa3oBaHus U IPaIyHpPOBOYHAS XapAKTEPUCTHKA.

Tema 9.2. Knaccudukanus CHU.  Mepsl
N3mepurensHbie MpUOOpPHI 51 IUPPOBHIY
U3MEPHUTEIBHbBIC CHCTEMBI.

Tema 9.3. Hopmupyemble METPOIOTHYECKIE
xapaktepuctuku CH.

Tewma 9.4. TourocTh aHaOTOBBIX U (hpoBEIX CU.

Paznen 10. Metobl u cpesicTBa U3MEPEHUM
pa3IMYHbIX (PU3HUECKUX BEIUYUH

Tewma 10.1. ['eomeTpuveckre BETHIUHBIL.

Tema 10.2. DneKTprUECKUE BEINIHHBIL.

Tema 10.3. Mexanudeckue BeJMYUHBI (Macca,
napaMeTpbl JIBIDKCHUS, BUOpaIys, JaBICHUE, BaKyyM,
PacXoJ1 JKUIIKOCTEH U T'a30B).

Tema 10.4. IMapaMeTpbl CTPOCHHUS U COCTOSIHUS
BEIIECTB W MarepuasoB (KOHICHTpAIMs BEIIECTB,
BJIQ)KHOCTbh, TEMIIEPATYPA).

Tema 10.5. Onruko-usnieckne n3MepeHusl.

10

Hroro B cemecrpe:

34

34

40

Cemectp 7

Paznen 11. CoBpemMeHHBIE METOBI UCCIEAOBAHUS
MHUKPOCTPYKTYPbI (pU3HUeCKUX 00BEKTOB

Tema 11.1. MeTtonanl AJIEKTPOHHOH
MHUKPOCKOIIHH.

Tema 11.2. Ckanupyromass  30HJI0Bas]
MUKpPOCKOIHA. ATOMHBI CHUJIOBOM U TYHHEJBHBIN

MHUKPOCKOII.

20




Paznen 12. Metobl u cpeAcTBa U3MEPEHUH Ha
TPaJULXOHHOM U IU(POBOM IIPOU3BOJICTBE

Tema 12.1. W3mepeHuss yrioB, JIMHEHHBIX
pa3MepoB.

Tema 12.2. UsmepeHust OTKIOHEHUH (GOPMBI H
B3aUMHOT'0 PaCIIOJIOKEHHS TOBEPXHOCTEH.

Tema 12.3. H3mepeHuss IIEpOXOBATOCTH H
BOJTHHCTOCTH TIOBEPXHOCTH. 8 6 12 5

Tema 12.4. M3mMepeHuss U KOHTPOJIb HapaMmeTpoOB
pe3bObI 1 3y0UaThIX KoJec (epeaay).

Tema 12.5. KonTpoib KadecTBa MOKPHITH.

Tema 12.6. MHoOroQyHKIHOHaIbHBIE |
CHENHANTN3UPOBAaHHBIE M3MEPHUTENbHBIE CUCTEMBI IS
KOHTPOJISI TTapaMETPOB CIIOKHOMPOPHIBHBIX JeTaNCH
U y3JI0B.

Paznen 13. MeToibl KOHTPOJIS M UCTIBITAHUM Ha
TPaJUIMOHHOM U IU(POBOM ITPOU3BOJICTBE
Tema 13.1. KouTtpoinp rapaMeTpon
TEXHOJOTHYECKHX MmporieccoB. Knaccudpukamnus MeTo10B
KOHTPOJISL.
Tema 13.2. MeTonsl u cpejicTBa Hepaspymawomerg 4 4 5 6 10
KOHTPOJISL.
Tema 13.3. Hasmauenne wu kiaccudukamnms
METOJOB UCIIBITAaHU.
Tema 13.4. KoHTposb ¥ UcHbITaHUS Ha [U(PPOBOM
MIPOU3BOJICTBE

Paznen 14. [lepciekTuBHBIE HANIPABIICHUS
Pa3BUTHSI U3MEPUTEIBHON TEXHUKU
Tema 14.1. Tennenunn pa3BUTHS]

MU3MEPUTEIIBHON TEXHUKHU. 2 3 >
Tema 14.2. CoBpeMeHHbIE U MEPCIEKTUBHBIE
W3MEPUTENIBHBIE TEXHOJIOTHH, CUCTEMBI U CEHCOPBI.
BelntonHEHNE KypCOBOIO IMPOEKTA 17
Htoro B cemectpe: 17 17 17 17 40
Hroro 68 17 68 17 118

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUH
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npo(eCCUOHATBHON J1EATEIbHOCTBIO.

4.2. CO,Z[Cp)KaHI/IC pa3aciioB U TEM JICKITUOHHBIX 3aHATHH.
Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATUH HIPUBCACHO B Ta6J'II/II_IC 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHTMOHHOTI'O [UKJIA

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
Tema 1.1. Copepxanne kypca. OCHOBHBIE TEPMHHBI U
OIIpeIEIEHHS.
OcHOBHBIE 3J1€MEHTHI Kypca. PU3nuecKkue 0CHOBBI H3MEPEHUH.
Pazpmen 1. O0mwme momoxeHust Tema 1.2. IlpobGnembl  opraHu3anuy, MPOBEACHUA U

HCIIOJIB30BaHUA TCXHUYCCKHUX H3MepeHHI>'I.
KJ'IaCCI/I(l)I/IKaLII/IS[ Q)HSHHCCKI/IX 00BEKTOB. (I)OpMBI npeaACTaBJICHUA
B3anMOCBA3HU (1)I/ISI/IT-IGCKI/IX BCJIIMYHH.

Pasnen 2. OcHoBHEBIE Tema 2.1. OOmme 3akOHBI IBIWKEHUSI. B3auMoneiicTsue




MPUHOUIIBI MCXaHUKH,
HCIIOJIb3YEMBIC B UBMCPECHUAX

MaTepUaTbHBIX TEL.
Bunsl nemkeHus. OCHOBHBIE TIOJNIOKEHHUS KMHEMATHKA W JHHAMHKH.
MexaHn4ecKre METO/IbI U3MEPESHHUSI CHUITBI M MaCCHhl.

Tema 2.2. I'apmoHuYeckue KojeOaHWs, BOJHOBOE JBIKCHUE U
addext Jlomaepa B TEXHUKE N3MEPEHUT.

[lepmomnueckne mporecchl. Pe3omanc B (U3MKe ©W  TEXHHKE
n3Mepennii. rusznveckre sIBICHUS BOTHOBBIX MPOLECCOB.

Tema 2.3. DHepreTudeckue XapaKTEPHCTHKH (UINUECKUX
00BEKTOB, 3aKOHBI COXPAHECHUSL.
Knaccudpukanms SHEPTETHUECKUX XapaKTEePHUCTHK. 3aKOoHbBI

COXPAHCHU B UIBMCPCHUAX.

Pazgen 3. MonekynspHo-
KHHETHYECKas TCOPHS U
H3MEpEHUs

Tema 3.1. bazoBble XapaKTepHUCTHUKH ra30B M XKUAKOCTeH. OCHOBEI
KUHETHYECKOI TEOPHH, IIOHITUE TEMIIEPaTypHl.

OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJIAPHO-KMHETHUECKOH  TEOpHUH
BenlecTBa. [IpumMeHeHHe 3aKOHOB TUApPO- W a’pocTaTtuku. [loHsaTHe
UAEANBHOTO U peanbHoro rasa. [lonsaTue TemMnepaTypsl.

Tema 3.2. ®a3zoBbie U MeTacTaOWIbHBIC MEpPexoabl. MeTozbl
I/I3MepeHI/II\/'I (1)I/I3I/I‘ICCKI/IX BCIINYKMH, OCHOBAHHBIC Ha MeTaCTa6I/IJ'II)HLIX
nepexonax.

BianmogeiictBue monekyn. da3oBble Mepexoapl, METACTAOWIBHBIC H
KpUTHYeCKHe cocTostHus. [IpuMeHeHne MeTacTaOMIIbHBIX COCTOSIHUIA B
H3MEPEHUSIX.

Tema 3.3. TepMoauHAMUYECKHE MPOLECCHI, TEMIEPATypHbIE
mkajabl. Mcnonp3oBaHue 3aKOHOB TEPMOAMHAMUKHN, TUAPOCTATUKU H
TUApOANHAMUKU B (1)I/I3I/IHCCKI/IX HN3MCPCHUAX.

OCHOBHBIC TIOJIOKEHUSI TEPMOAMHAMUKU. TemmepaTypHble IIKajIbl
TennoBwie MCTO/J bl UBMCPCHUS (1)I/I3I/IHGCKI/IX BCJIMYUH.

Paznen 4. [IpuMeHeHne 3aKOHOB
OIITUKH B (PU3NIECKUX
U3MEPEHUSIX

Tema 4.1. 3akoHbl TreomeTpuyeckod ontukd. OnTuyeckas
MHUKPOCKOITHSL.
5 SMIOUPHUYECKHX 3aKOHOB TreoMeTpuueckol ontuku. Iloctpoenue
N300pakeHus, 1aBaeMOr0 MUKPOCKOIIOM.

Tema 4.2. VHTepdepeHIIMOHHbIE U TMOMSPU3AIMOHHBIE METOIbI
u3Mepenuil. oroMeTpusl.
Wnrepdepenius CBeTa, TIPUHIINTT (hopmupoBaHus
WHTEePPEPEHIIMOHHBIX ToJoc. JIMHeHass W KpyroBasi MOJSPU3AIIHAL.
OcHOBHBIE (POTOMETPHUYECKHE BEIWYHMHBEL. 3MepeHne CBETOBOTO

H3JIYyYCHHUS.

Pazgen 5. OcHoBbI TEOpUU
3JIEKTPOMArHUTHBIX
B3aMMOJICHCTBUIN B (PU3UKE U
TEXHUKE U3MEPEHUI

Tewma 5.1. DaexTpocTaTuka 1 METO/IbI U3MEPEHUI, OCHOBaHHBIE Ha
€€ 3aKOHaX.
OCHOBHBIE TIOJIOKEHHUS OJJIGKTPOCTATUKM M WX TNPUMEHEHHE B
M3MEPECHUSX TEOMETPHUECKHX BEJIMYWH, BIAXHOCTH. llpuMenenwme
HETOJISIPHBIX JTUAJICKTPUKOB B H3MEPEHISIX

Tema 5.2. DOneKTpOMarHWTHBIE B3aUMOJEHCTBHUSA. [IpUHIHUITEI
MpeoOpa3oBaHUs HEAIEKTPUICCKUX BEIMYKH B JIEKTPHUECKUE.
OCHOBHBIE 3aKOHBI dJIEKTpOMarHeTn3Ma. TepMo- U TeH30PE3UCTUBHBII
addexr, apdext Xoma B M3MEPEHUSIX.

Tema 5.3. DnmexkTpoMarHuTHbIC KOJIOaHWS M BOJIHBL. BoiHOBas
MpUpOIa CBETA.
ONeKTpOMarHuTHBIE BOJHBI, YypaBHEHHs Makcsea.
CBETOBOI'O U3ITyUYEHHUS KaK BOJIHBIL.

[TapameTpsl

Pa3znen 6. DnemeHThI
KBaHTOBOU (PM3UKH B
U3MEPEHUSIX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAaHTOBOH (D)U3HKU. DIEKTPOHHOE

cTpoeHue BemiecTBa. KBaHTOBBIE O(QQEKTHI, UCIOIb3yeMble B
(U3NYECKUX U3MEPEHHSIX.
TemnoBoe wu3nydeHue aOCOMIOTHO depHOro Ttena. DoTodddexr.

KopnyckynapHo-BoiiHOBO#  nyanu3Mm. [IlpuHIMI HeonpeneneHHOCTU
['eitzenoOepra.
Tema 6.2. CoBpeMEHHOE CTPOEHHE aTOMa, CTPOEHHE BEIIECTBA.




CHeKTpel N3ITy4YeHMs], MOTJIOIEHNS U UX aHau3.

CoBpemeHHass  Mojenb  aroma. KBaHTOBbIE — XapaKTEpUCTUKU
anekTpoHoB. O0pa3oBaHue MOJIEKYJ M KPHCTAJUIOB. AHAIIU3 CIIEKTPOB
W3IY4YEeHMs] U TOTJIOIIEHUSI.

Pasgen 7. O0wmue cBenennst 00
H3MEPCHUH

Tema 7.1. Ilomstne wu3MepeHus (B TOM 4YHCIE ITM(GPOBOTO).
OcHOBHOE ypaBHEHHE U3MEPEHHUN
OcHOBHBIE TEpPMHUHBI, CBs3aHHBIE C U3MepeHHsIMHU. Lludposbie
n3Mepenust. OCHOBHOE ypaBHEHHE H3MEPEHUHN U €0 SIEMEHTHI.

Tema 7.2. CrpykTypHas cxema wusMepeHuil. M3meputenpHas
3amavya
DONeMeHTBl M KaHalbl CTPYKTYPHOH cxeMbl uaMepeHuil. CTpykTypa U
CoZlepKaHue ITATIOB PEIIeHUS H3MEPUTEIBHOM 3a/1a4m.

Tema 7.3. IlorpemHocTh W3MepeHHH. AHanmm3 W 00paboTKa
Pe3yIbTaTOB U3MEPEHHI
Buapl morpemHocTeil u3MepeHus. MeToApl ONMCAaHWS M OLCHUBAaHUS
nmorpemrHocTelt  m3MepeHuil. OCHOBHBIE TPHUHIUIBI CYMMHPOBaHUS
norpemHocTelt  u3MepeHuid. OOpaboOTKa H3MEpEeHHBIX 3HAUCHUH
(U3NYECKUX BETUYHH.

Pasgen 8. O0mue ceenennst o
METOAaX U3MEPEHUN

Tema 8.1. Krnaccudukamms wusmepenwii. Buasl u oOmactu
U3MEPECHUM.
[Mpuanuner knaccudukanun u3mMepeHnid. THITBI 1 BUBI U3MEPEHUH 110
pa3auuHbiM  KpuTepusM. CTpyKTypa M COJEp)KaHUE oOJacTei
WU3MEPECHUM.

Tema 8.2. OcoOEHHOCTH OCHOBHBIX METOJIOB U3MEPEHUH.
Mertonbl U3MEpPEHUI: METOABbl HEMOCPEACTBEHHON OLIEHKH, METObI
cpaBHeHHUs ¢ Mepoid. Kimaccndukamnus MeTo10B H3MEPEHHIA.

Tewma 8.3. Mertonsl nnpOBEIX U3MEPEHUN
Knaccudukanms u npuMeHeHre nu(poOBBIX METOAOB H3MEPEHUH.

Tema 8.4. OneHKa MOTPEITHOCTH U3MEPEHUH MIPH HCIIOIE30BaHUT
Pa3INYHBIX METONOB U3MEPEHUN.
Ananuz BIIMSAHUA HCIIOJIB3yEMOT'0 METOJa Ha IMOrp€uIHOCTb
WM3MEPEHMI: TeOMEeTpUYEeCKHe W3MEpPEHHs, H3MEpPEeHHs] MaccChl,
WIEKTPUUECKHE U3MEPEHHS.

Pazpen 9. IlonsTue o cpeacrae

M3MEPEHUN B KJJACCUYECKOM U

(G POBOM METPOJIOTHIECKOM
obecreyeHuH.

Tema 9.1. OcHoBHBIE onpeneneHus, cBsizannble ¢ CU. @yHkuus
npeoOpa3oBaHHs U rPpagyHpOBOYHAS XapaKTepPUCTHKA
Onpenenennss CHU U CMEXHBIX TEPMHHOB [0 MEXIYHApOAHBIM U
HanmoHadbHbIM HJ[. @yHKIMH, HCHONIB3yeMblIe UISI MAaTEMAaTHUECKOTO
onucanus CU.

Tema 9.2. Knaccudpukanus CHU. Mepsl. UsmepuTenbHble mprOOpHI
1 1M (pOBBIE U3MEPUTEIBHBIE CHCTEMbI
Mpuanuner knaccugukammuu CU. [pumepsbr Mep GU3NUECKUX BEITNYHH:
Mepbl  JUIMHBL W DJIEKTPHUYECKOTO  CONPOTHBIEHHUS,  THUPH.
Knaccudukanys u npumMepsl COBPEMEHHBIX U3MEPUTENBHBIX TPUOOPOB
U CUCTEM.

Tewma 9.3. Hopmupyembie MeTposornueckue xapakrepuctuku C1U
['pyniiel HOpMHPYEMBIX METPOJIOTHYECKHX XapaKTEPUCTHUK CPEICTB
n3Mepennii. TpeboBanus HJ[ kK HOpMHPOBaHMIO METPOJIOTHUECKUX
XapaKTEePUCTUK CPEJICTB U3MEPEHUH.

Tewma 9.4. TourocTs aHanoroBeIx U nuppossrx CU
Knaccer Tounoctu CU. AGcomtoTHas, OTHOCUTENbHASE U IPUBEICHHAS
norpentHoctu CH.

Paznen 10. Metoas! u cpeacTa
HA3MEPEHUN pa3IudHbIX
(U3NUECKUX BEININH

Tewma 10.1. ['eomeTprdeckre BeTHUNHBI
W3mepsiemble  reomeTpudeckre BenMuuHBL. — Kiaccudukanuss u
Ha3HauYCHHE METOJOB M CPEICTB HW3MEPEHHH TI'eOMETPHUYECKUX
BeIMYMH. MexaHnyeckue u ontuko-mexanmdeckne CH.

Tewma 10.2. DnexTpuyecKkre BETUIHHbI
W3mepsiemble  snekTpuueckue  BennuuHbl.  Knaccudukaums u




Ha3HAYCHHUE METOJIOB U CPEACTB M3MEPEHUM AICKTPUICCKUX BEIIUYMH.
N3MmepeHne mapamMeTpoB 3JIEMEHTOB JIEKTPUUECKHUX LIECTIEH.

Tema 10.3. MexaHn4eCKUE BEIUUMUHBI
W3mepsiemble  MEXaHWYECKHE  BEIMYMHBL  (Macca, TMapaMeTphl
JIBYDKCHUSI, BUOpAIINs, TaBJICHHE, BAKYYM, PACXOJI KHIKOCTEH U Ta30B).
Kmaccudukamus © Ha3HadYeHHE METOIOB M CPEICTB H3MEPCHHMA
MEXaHUYCCKUX BEITHYUH.

Tema 10.4. IlapameTpbl CTPOCHHS M COCTOSIHHUS BEIIECTB U
MaTepHaIoB
W3mMepsieMble BEIMYMHBI, XapaKTEPHU3YIONIUE CTPOCHUE U COCTOSIHUC
BEIICCTB M MaTepualioB (KOHIEHTPAIUS BEIIECTB, BJIAKHOCTD,
IUIOTHOCTh, TeMneparypa). Kiaccudukanus M Ha3HaYeHUE METOJIOB U
CpEJICTB U3MEPEHUI.

Tema 10.5. OnTuko-uznvyeckue N3MEepeHus
UsmepsiemMble  ONTHUKO-QU3MYECKHE  BEIWYUHBI  (OCBEIIEHHOCTD,
SPKOCTh, TMApaMEeTPbl ONTHYECKHX CpEll, [BET, CHEKTPBI, SHEPTHS
ontuyeckoro uanydenus). Knaccudukanysi u Ha3HaYCHUE METOMOB U
CPEACTB U3MEPEHUIA.

Pazgen 11. CoBpeMeHHBIE
METO/IbI HCCIICIOBAHHUS
MHUKPOCTPYKTYPBI (PU3NUECKUX
00BEKTOB

Tema 11.1. Meronsl 3IEKTPOHHOM MUKPOCKOIIUU.
[IpocBeunBaromas W pacTpoBasi  3JNEKTPOHHAS  MHMKPOCKOIHSL.
[MpuHIHMITEL perucTpanu HHPOpMau 00 0OBEKTE.

Tema 11.2. Ckanupyromas 30HA0Basi MHKPOCKOMHS. ATOMHBIN
CUJIOBOW U TYHHEJIbHBII MUKPOCKOIL.

[puanuner  padotsr  C3M. OcoOEHHOCTH  TOMHO-CHIIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, chepa MPUMEHECHHUS U OTPaHUYCHHS.

Pazgen 12. MeTonbl u cpeacTaa
W3MEPEHHIA Ha TPAJUIIMOHHOM H
U(POBOM MPOHU3BOJICTBE

Tema 12.1. Metpomorndyeckoe obecredeHne U(HPOBOTO
MIPOM3BOJCTBA
TumoBast cTpykTypa UM(GPOBOTO MNPOHM3BOACTBA. [IPOMBIIIICHHBIH
uHTepHEeT Beuield. CoBpeMEHHbIE IMPOU3BOACTBEHHbIE MH(OPMAIIMOHHOA
W3MEepHUTENbHBIE cucTeMbl. Pabora ¢ m3mepurensHOW wH(poOpMmanuen B
¢dopmare BigData.

Tema 12.2. 3mepeHust yriioB, TMHEHHBIX Pa3MEpPOB

Metoapl ®  cpencTBa  M3MEPEHHH  YIJIOBBIX  BEJIHMYMH.
W3MmepuTenbHbIi MHCTPYMEHT, PhIUYQKHO-MEXaHHUYECKHE M OITHKO-
MEXaHWYEeCKHE CpEACTBa W3MEPEHMH JHHEWHBIX U JHaMeTpaIbHBIX
pasmMepos.

Tema 12.3. H3mepeHuss OTKIOHEHUS (OPMBI W B3aHMHOTO
PacIIOJIOKEHUS TIOBEPXHOCTEN
Knaccudpukanms OTKIOHEHHH (OpMBI M B3aUMHOTO PAaCIOJIOXKEHUS
noBepxHocTei. CpencTBa U3MepeHUd OTKIOHEHUH (OPMBI IIOCKUX U
HMIHHIPUYIECKUX TOBEPXHOCTEH.

Tewma 12.4. U3mepenust mepoxoBaTOCTh TOBEPXHOCTH
[TapameTpsl IIEPOXOBATOCTH IMOBEPXHOCTEH M CHOCOOBI €€ OLCHKH.
MeTonpl U cpelicTBa U3MEPEHHH IEPOX0BATOCTH IIOBEPXHOCTH.

Tema 12.5. M3mepeHns W KOHTpPOJIb MapaMeTpPOB pPE3bOBI U
3y04aThIX KoJec (rmepenay)
OcHOBHBIE TapameTpbl pe3bObl W 3yOuaTeix Kojec (mepeaad).
KoMIUIeKCHBI M TO3JEMEHTHBIM KOHTPOJIb IapaMETPOB PE3bObI.
KonTpone HOpM TO4HOCTH 3y0UaTHIX KOJIEC U Tepeaad.

Tema 12.6. KonTponp kauecTBa MOKPHITHI
Knaccudpukanms mokazarteieidl KadecTBa IMOKPHITHH. Meronasl
CpelICTBa M3MEPEHHA TONIIMHBI, TBEPJOCTH W MIEPOXOBATOCTH
MOKPBITHH (TIIICHOK).

Tema 12.7. MHorodyHKUMOHANbHBIE HW3MEPHUTEILHBIE CHUCTEMBI
JUTSE KOHTPOJISL TIApaMeTPOB CI0KHOMPOMMIEHBIX JIeTaleH U y3JI0B
CnoxHonpouiabHble — JeTaqd W y3J7bl, HCHOJNB3YeMble  MpHU
MIPOM3BOACTBE HAYKOEMKHX u3Jenuid. CHucTeMbl JUIsl M3MEPEHUs M




KOHTPOJII TMapaMeTpoB  CIOXKHBIX JCTaleld: BUICOMHUKPOCKOIHI,
KOHTPOJIbHO-U3MEPHUTENbHBIE MAaIlNHBI, Tpoduiorpadsl, Ja3epHbIE
TPEKEPHI.

Paznen 13. MeToibl KOHTPOJIS U
WCIIBITAHUH Ha TPAAUIIOHHOM H
(G POBOM TIPOHU3BOJICTBE

Tema 13.1. KonTpons nmapamMeTpoB TEXHOJIOTHYECKUX MPOIIECCOB.
Knaccuduxarmst MeTo10B KOHTPOJISL.

Hcrionp3oBanne KOHTPOIIS MIPH TEXHOJOTHIECKOH 00paboTke aeTainei.
[TpuHIUTIBL KITACCU(PUKAIIIA METOIOB KOHTPOJISL.

Tema 13.2. MeTozp! U cpelCcTBa HEPA3pYyLIAIOUIETO KOHTPOJS Ha
TPaIUIIMOHHOM U ITN(PPOBOM MTPOU3BOCTBE.

OCHOBBI HEpa3pyMIAOIIET0 KOHTPOJSA. MeTombl Hepas3pyIIaroIiero
KOHTPOJIS: paJManuOHHBIH, MarHUTHBIH, BUXPETOKOBBIH,
aKycTU4yeckuid, ontuueckuil. Hepaspymaromuid  KOHTpOJdb  Ha
(G pOBOM TIPOU3BOJICTBE.

Tewma 13.3. HazHauenue u kiiaccugpuKaius METOI0B UCTIBITAHHIA.
[MpuHIUIBL KITaCCUDUKAIUM METONOB HUCHbITaHUNA. OCHOBHBIC BH/IBI
WCIIBITAHUI: MEXaHW4YecKhe, Ha yJapHble BO3ICHCTBHA, Ha
BO3JICKCTBHE BUOpaluii, Ha BO3JCHCTBUS JHMHEWHBIX YCKOPCHHIA,
WCIIBITAHUS 3JICKTPOOOOPY IOBAHHMS.

Tewma 13.4. KoHnTpoub u ucnibITaHus Ha U(PPOBOM TIPOU3BOJICTBE

Paznen 14. IlepcnekTuBHbBIE
HaIpaBJIeHUs pa3BUTHUS
HU3MEPUTEITbHON TEXHUKHU

Tema 14.1. TenaeHUUH pa3BUTUS U3MEPUTEIBHON TEXHUKHU.
O030p OCHOBHBIX HampaBlICHUH Pa3BUTHA H3MEPHUTEIBHOW TEXHHKH.
Nsmepurenwvhas Texauka u Magyctpus 4.0.

Tema 14.2. CoBpeMeHHbIE U TEPCIEKTUBHBIE H3MEPUTEIbHBIC

TEXHOJIOTMH, CUCTEMBI U CEHCOPBI.
CtpyKkTypa THUIOBOW HU3MEPUTEIHHOM CHUCTEMBI. llepcreKTUBHEIC
U(POBBIC JATYUKHU U CEHCOPBIL.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTUYEeCKUX | TpyaoeMKOCTh, |MIPAKTHYECKOM |pasnuena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL
(gac) JIUHBI
Cemectp 7
1 MeTto b1 Paz0op 4 2 11
3JIEKTPOHHOH U JIOTIOJTHUTEIBHOT O
30H/I0BOM Marepuana, JUCKyCCus
MHUKPOCKOIHHU
2 [Mudposoe Paz6op 4 2 12
IPOM3BOJICTBO U €T0 JIOTIOJTHUTEIBHOTO

MCTPOJIOTNYECKOC marcpualia, JMCKyCCUa

o0ecrieyeHue
3 W3mepenus npu Pazbop 2 1 12
KOMILJIEKCHOM JIOTIOJTHUTEIHLHOTO
KOHTpOJIE Marepuaia, JUCKYCCHs
OTBETCTBEHHBIX
JIeTaliel U Y3JIOB
4 KounTpons u Pazbop 4 2 13
UCTIBITaHHS Ha JIOTIOJTHUTEIHLHOTO
U poBOM MaTepuaa, JUCKYCCHs
IPOM3BOJICTBE
5 | HWHremnekryanbHbIe Paz0op 3 2 14




JATYUKH U JIOITOTHUTEIBLHOTO
uH(OPMAIMOHHO- MaTepuana, JUCKYCCUS
HU3MEPUTEIIbHBIC
CHCTEMBI
Bcero 17

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a00paTopHbIX paboT TpyAOEMKOCT®, | MPAKTHHCCKOH | pasiena
n/m (uac) MOATOTOBKH, | JUCIIMII
(gac) JIUHBI
Cemectp 5
1 | Pacyer morpemHocTy BeCOB 5 3 2
2 | UccnenoBanne OCHOBHBIX METPOJIOTHUECKUX 4 2 2
XapaKTEPUCTHUK 3IEKTPOMEXAHUUECKUX
M3MEPUTENBHBIX PUOOPOB
3 | U3MmepeHne CKOPOCTH BPAIICHUS TaXOMETPOM 4 2 2
4 | Iunamuueckuil pexxum paboThl CPEICTB 4 2 2
HU3MEpEHUI
Cemectp 6
1 | IIpsiMble, KOCBEHHBIE 1 COBMECTHBIE H3MEPEHMUS. 6 3 7,8
2 | UccrnenoBanne METPOJIOTHYECKHUX XapaKTEPUCTHK 6 3 58,9
MYyJIBTUMETpA
3 | U3mepeHus yacTtoTsl, epuoa u ¢a3sl 6 3 5,10
AJIEKTPHUYECKUX CHTHAJIOB.
4 | 3mepeHue napaMeTpoB dIEKTPUIECKUX 5 2 5,10
Lenen
5 | UccnemoBanne UMITYJIbCHBIX CUTHAJIOB C 5 2 59,10
MOMOIIBIO ocLiIorpaga
6 | M3mepenune TOKOB pa3HBIX GOpM 6 3 59,10
Cemectp 7
1 | 3mepenue mepoxoBaToCTH MOBEPXHOCTH 3 2 12
2 | V3mepenue TMHEHHBIX pa3MepoB JeTajei 3 2 12
BUJICOMHUKPOCKOTIOM
3 | OnpezneneHue METPOIOTHUECKUX 3 2 12
XapaKTePUCTHK H3MEPUTEIHHOTO
WHCTPYMEHTA
4 | Ananu3 nokanbHOM cxembl noBepku CU 2 1 12
5 | CratucTtudeckuii KOHTPOJIb KauecTBa U 3 1 13
CTaOMJIBHOCTHU NMPOU3BOJCTBEHHOI0 Ipoliecca
6 | [IpoBepka coriacusi OBITHOTO 3 1 13
pacripeieIeHus C TEOPETUYECKUM
Bcero 68

pa3paboTKa METOANKHN KaTuOPOBKHU WIIM TOBEPKH CPEJICTB U3MEPEHHUIA.

4.5. KypcoBoe nmpoeKkTupoBaHue/ BHITOTHEHUE KYPCOBOM PabOThI
Ilenp kypcoBOro mpoekTa: pa3paboTKa METOAMKHA W3MEPEHHH pa3jNYHbIX BEIHYWH;

Yacos HpaKTquCKOﬁ OATOTOBKH: 8.




[IpumepHBIe TEMBI 3alaHUi HA KypCOBOM IPOEKT npuBeAeHbI B paznene 10 PII/T.

4.6. CamocrosrenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TAOIHUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENHbHOM pabOTHI M €€ TPYAO0EMKOCTh

B CaMOCTOSTENbHOM paGoThi Bcero, | Cemectp 5, Cemectp 6, Cemectp 7,
qac qac qac qac
1 2 3 4 5
W3ydeHne TeopeTHIecKoro MaTepuana 30 10 15 10
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP) 25 25
Pacuetno-rpaduueckue 3aganus (PI'3) -
Brmonnaenue pedepata (P) -
[ToaroToBka K TEKyIIeMy KOHTPOJIEO 7 3 5 9
ycneBaemoctH (TKY)
Jowmamrnee 3ananue ([13) 20 15 15
KonTponbusie pabotsl 3a0unnkoB (KP3) -
[ToaroToBKa K MPOMEKYTOTHOH 18 8 5 5
arrectaruu (I1A)
Bcero: | 118 38 40 40

5. IlepeueHs yuyeOHO-METOAMUECKOTO OOECTIeUeHHUs

JUTSL CAMOCTOSITENTEHON PadOThI 00yUYaroIUXCsl [0 JUCIUIUTHHE (MO/IYIIIO)

yLIe6HO'MeTO,I[I/ILICCKI/Ie MaTCprajibl JIA CaMOCTOSITEIbHOM pa6OTBI 06yqa10m1/1xc;1 YKa3aHbI B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUECOHBIX U3TaHUN

[lepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Mme4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUHN

Komuectso
HK3EMILIAPO
BB
[Tudyp/ - Oubmorexe
URL apec noarorpaduyeckas ccpiiKa (kpome
JIEKTPOHHBI
X
SK3EMILIPO
B)
006 O-75 OCHOBBI METPOJIOTUHU: YUEOHUK / 5)
OxpernuinoB B.B. u ap. — CII6: 'YAIL,
2020. 479 ctp.
https://znanium.com/catalog/document? | Merposorus, cTanAapTH3AIHS U
1d=373502 ceprudukanys: yaeOHuk / BanoB A.A. u
ap. — M: UHOPA-M, 2021. 301 ctp. /
004 11 75 [{udpoBast MeTposiorus : yaeOHOE 3

nocobue / FO. A. AnToxuHa [u ap.] ; pen.
B. B. Okpenminos ; C.-Iletep6. roc. yH-T
a’pokocM. mpudopoctpoeHus. - CaHKT-
ITeTepOypr : U3a-so I'VAII, 2021. - 181 c.



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

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

[Ieep, A. Uaayctpus 4.0 : OT IpopbIBHOM
OM3HEC-MO/IeTTU K aBTOMATH3aIMK OU3HeC-
nporecco : yueonuk / A. B. llleep ; mep.
c auri. O. A. Bunuuenko, /1. B.
Credanosckoro ; moxa Hay4. pea. . B.
Credanosckoro. - Mockaa :
Hznparensckuii nom «Jlemo» PAHXul'C,
2020. - 72 c. - (AkageMHUYECKUIl YIeOHHUK).
- ISBN 978-5-85006-194-4. - Tekcr :
anekTponHsid. - URL:
https://znanium.com/catalog/product/1405
813 (mara obopamenus: 13.05.2022).

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

[udposas tpanchopmarnus: loT, Al, VR,
Big Data / Digital Transformation: IoT,
Al VR, Big Data : c6opuuk noknamos XII
MEXIYHAPOJHOHN CTYJICHUECKON HAYIHO-
MPaKTUYECKON KOH(EPEHIUH / OTB. 3a
BoII. M. A. BaHoBa. - Mockaa : Jleno
(PAHXuI'C), 2019. - 256 c. - ISBN 978-5-
85006-171-5. - Tekct : 7IeKTPOHHBIH. -
URL:
https://znanium.com/catalog/product/1405
779

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

Mertposnorust: yaeOuuk /. baBeikun O.b. u
ap. — M: @opywm, 2020. - 522 ctp.

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

CrannapTuzanus, METPOJIOT U,
MOJITBEPKICHUE COOTBETCTBUS: YUCOHUK /
bonapes B.I1. - M: UHOPA-M, 2021. -
365 crp.

53 T30

Tetinop J>x. BBegenue B Teoprio ommoOK.
M.: U3a. Mup, 1985. — 324c.

2 3k3. ®O

681.2 M45

Meitzna @. DneKTpoHHBIE H3MEPUTEIIbHbBIE
npuOOpsl U MeTOIbI U3MepeHuil. M.: Mup,
1990. — 535c.

2.9k3.-I'C;
3 3k3.-DO;
3 3k3.- CO

3akoH P® «O06 obecrieueHNH eIMHCTBA
VU3MEPEHUIN.

3akoH P® «O crannapTuzanuu B
Poccuiickoit denepanmmny.

ITonoxeHre 0 eAUHUIIAX BEIUIMH,
JIOITYCKaeMBbIX K IPUMEHEHHUIO B
Poccuiickoit de-nepanyn
(IToctanosnenue IIpaBurenscTBa
Poccuiickoit @eneparuu ot 31 okTs0pst
2009 r. Ne 879).

7. TlepedyeHb HIMEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHEeT»

[Iepeuenn AIIEKTPOHHBIX

TCHCKOMMyHHKaHHOHHOﬁ CCTH «I/IHTCpHCT»,

npuBeieH B Tabmuie 9.

00pa3oBaTeIbHBIX pecypcos nH(}OPMaLIOHHO-
HEOOXO/JUMBIX JJII OCBOCHMS JUCIUILTUHBI

Tabmuma 9 — IlepedyeHp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIUOHHOU ceTh « HTepHeT»



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

URL agpec HaumenoBanue

http://fundmetrology.ru/ denepanbHblil HHGOPMAITHOHHBIH
boHT 10 00ECTICYCHHIO SIMHCTBA
M3MEpPEHUI

http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTpoiornuecKie OCHOBBI

tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy- | TeXHHYECKHX H3MEPEHHIA
texnicheskix-izmerenij.html

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

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

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

izmereniya.html

8. Ilepeuenr nH(HOPMAMOHHBIX TEXHOJIOTHIA
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa3oBaTENFHOTO MpoIecca M0 JUCLUILIHHE.
[lepedeHp UCIONIB3yeMOro MPOrPaMMHOTO obecnieueHus npeacrasieH B Tadumie 10.

Ta6mmma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmeHnoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUUECKON 6a3bl

Ne HanmeHoBaHMe cOCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

MynbTumeauitHas JEKINOHHAS ayTUTOPUS

Criennanu3upoBaHHas J1abopaTOpPHUs «METPOJIOTHH U 52.51, 52.50
TEeXHUYECKUX M3MepeHuit», «{udpoBoit MeTposnorum»

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMESKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IPOBEACHUS MPOMEKYTOTHON aTTeCTAIluU

Bug HpOMC)KyTO‘-IHOI\/'I aTTeCTallnuu HCpC‘-ICHB OLICHOYHLIX CPCACTB

Dk3amMeH CrHcOoK BOIPOCOB K 9K3aMEHY;
DK3aMeHaIOHHbIC OHJICTHI;



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

3amaun;
TecThl.

BrinonHeHne KypcoBoro mpoekra DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUil K
COJIEP’)KaHUIO0 KYPCOBOT'O IIPOEKTA.

10.2. B kayectBe KpUTEpUEB OIECHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouuMucs MpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKU C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KOTOpas npuBeaeHa B Tabnuue 14. B TedeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6amtpbHas  mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHIUN

XapakTepucThKa chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHa IIKaia PaKTep (bopvmp

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 U3J1aracr;

— ONUpAasCh HA 3HAHUS OCHOBHON W JIONOJHHUTEIBHOM JIMTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTHIO HATPaBIICHUS;

— yMeJI0 00OCHOBBIBACT U APTYMEHTUPYET BhIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 0000IIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeNNaTN3UPOBAHHBIX TOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPHL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJIBKO OCHOBHOW MPOTpaMMHBIN MaTepuan,
M0 CYIIECTBY M3JlaraeT €ro, ONHpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJIOKEHMUS,

— 3aTpynHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJEET CUCTEMON CIIEIMAIM3UPOBAHHBIX MOHSITHII.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiicss He YyCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOMYCKAeT  CYNIECTBCHHbIE  OIMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH pobeM B KOHKPETHOM HarlpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,;

— He QOpMYJIMPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nms sKk3aMeHa mpeIcTaBiIeHbl B Taommie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

No mi/mm [Tepedens BOmpoOCOB (3a71a9) TSI SK3aMEeHA
WHINKATOpa




1. [TonsTus pusnuecknii 00bEKT, hU3NUEcKas BeTuInHa, PU3NIECKOe [1K-3.3.3
T0JIE.
2. Bunasr nemkennst. OCHOBHEBIE ITOT0KEHNS KHHEMATUKNA U JUHAMHKHU. I11K-3.3.3
3. Ilepuoauueckue npoueccel. Pe3oHaHc u sBiieHus BoJHOBBIX nporieccoB | [1K-3.3.3
B TEXHHUKE U3MEPECHUN
4. MounekynsipHO-KMHETHYECKasl TEOPHUS. 3aKOHBI IMipo- U a3poctatuku B | [1K-3.3.3
U3MEpPEHUSIX.
5. Ma30BbIE EPEXOIbI, METACTAOMIIBHBIE U KPUTHYECKUE COCTOSHUSL. IIK-3.3.3
[IprMeHeHne MeTacTaOMIBHBIX COCTOSHHI B N3MEPCHHSX.
6. WnTepdepeHInoHHbIE U MOTSIPU3ALMOHHBIE METOIBI H3MEPEHHH. I1K-3.3.3
dotomerpusl.
1. OCHOBHBIE MTOJIOKEHUS IIEKTPOCTATHKH M UX IIPUMEHEHNE B U3MEPEHHAX [IK-3.3.3
(hM3UIEeCKUX BEITHIMH.
8. OCHOBHBIC 3aKOHBI AJICKTPOMAarHeTu3Ma. TepMo- U TeH30pE3UCTUBHBIN I1K-3.3.3
addekr, a3pdext Xomia B u3MEpeHUsIX.
9. DIIeKTpOMAarHUTHBIE BOJIHBI, ypaBHEeHHs: MakcBeluia. [TapaMeTpbl CBETOBOTO I1K-3.3.3
V3IIy4EHHs KaK BOJIHBIL.
10. CoBpeMeHnHas Mojenb aroMa. KBaHTOBBIE XapaKTEPUCTUKH JICKTPOHOB. I11IK-3.3.3
O6pa3oBaHie MOJICKYJ U KPUCTAJLIOB.
11. [TonsiTHe 00 U3MEpEHUU: OCHOBHOE YpPaBHEHNUE U3MEPEHMUI, [IK-1.3.3
roMmoMopu3m. [IK-2.3.1
[1K-3.3.3
12. Knaccudukanus namepenuii. [IK-1.3.3
[IK-2.3.1
I1K-3.3.3
13. HopMmanbHble ycaoBHsI U3MEPEHU. [IK-1.3.3
[1IK-2.3.1
[1K-3.3.3
14. CrpykTypHas cxema U3MEpEeHUN U U3MEepUTEIbHas 3aa4a. [K-1.3.3
[IK-2.3.1
[1K-3.3.3
15. Bubl norpeniHocTeil 1 HeoNpeAeIeHHOCTEN U3MEPEHUI. I[IK-1.¥.3
[1K-1.B.3
16. Cuctemarnueckas norpemnocts. Ctaructuueckue crnocoOs! BeisiBnenus | I11K-1.Y.3
CHUCTEMaTUYECKUX CMENICHHUI pe3yJIbTaTa U3MEPEHUI. I1K-1.B.3
17. ToueyHble ¥ MHTEPBAIBHBIC OLIEHKU CIIy4aiHBIX ITOTPELUIHOCTEH. I[IK-1.¥.3
[1K-1.B.3
18. OOu1re mpaBuiIa CyMMHUPOBAHUS MOTPEITHOCTEN H3MEpEHUH. I[IK-1.¥.3
[1K-1.B.3
19. Meroas! U3MEPEHUI: METOIbI HEIIOCPEACTBEHHON OLICHKU, METObI IIK-1.3.3
CPaBHEHUS C MEPOU. [K-2.3.1
I1K-3.3.3
20. AHaN3 BIMSHUS UCIOJIB3YEMOI'O METO/Ia Ha OorpemHocTh n3mepenuit. | [IK-1.Y.3
I1K-1.B.3
21. [TonsATHE O CpeCTBE U3MEPEHMIA: CTPYKTYpPa, PYHKIIUS [IK-1.3.4
npeoOpa3oBaHms, TpaynpPOBOYHAS XapaKkTepucTuka, Bua u tun cpencts | [IK-1.B.1
M3MEpPEHHUI. I1K-1.B.2
22. HopMmupyemble MeTposornyeckie XapakTepucTUKN CPEJICTB [IK-1.¥.3
U3MEPEHUM. I1K-1.B.3
23. AOcoiroTHas , OTHOCUTENNbHAS U TipuBeAeHHas norpemHoctu CU. TIK-1.V.3
I1K-1.B.3
24, Kitaccel TOUHOCTH CpECTB U3MEPEHUI. [IK-1.V.3




IT1K-1.B.3

25. Knaccudpukanus CH. Mepbl pu3nuecKux BETUUYHH. [IK-1.3.4

I1K-2.3.1

26. Meroas! U cpencTBa U3MEPEHUS TEOMETPUYECKUX BEJTUYMH. [IK-1.3.4

Knaccudukanms n Ha3HAuCHHE. I1K-2.3.1

27. Meroasl U cpecTBa U3MEPEHUS IIEKTPUICCKUX BEIUYHH. [IK-1.3.4

Knaccudukanms n Ha3HaYCHHE. I1K-2.3.1

28. Meroasl U cpecTBa U3MEPEHUS MEXaHUYECKUX BEJIUYMH. [IK-1.3.4

Kinaccudukanms n Ha3HauCHHE. I1K-2.3.1

29. Meroasl U cpecTBa U3MEPEHUs ITapaMeTpbl CTPOCHUS U COCTOSHUS [IK-1.3.4

BeIECTB U MaTtepuaioB. Kinaccudukaius u Ha3HAUYCHUE. I1K-2.3.1

30. MeTopl ¥ CpelicTBa U3MEPEHUS ONTHKO-(PU3HYECKUX BEIIMYHH. I1K-1.3.4

Knaccudukanus u Ha3HaueHHe. [1K-2.3.1

31. MeTo/ibl U CpeACTBA U3MEPEHUH YTIOBBIX BEJIUYHH. I1K-1.3.4

[1K-2.3.1

32. MeTto/b1 U CpecTBa U3MEPEHUI JTUHEHHBIX pazMepoB. Knaccudukanus, | [1K-1.3.4

HAa3HAYCHHE, METPOJIOTHUECKHE XAPAKTEPUCTHUKH. I1K-2.3.1

33. Knaccudukanus oTkinoHeHu GoOpMbl U B3aUMHOTO PACIOIOKEHUs [IK-1.3.4

ITOBEPXHOCTEH. [1K-2.3.1

34. CpenctBa uamMepeHuii OTkJIoHeHUH (HOpMBbI IITOCKUX U munHapuyeckux | [1K-1.3.4

ITOBEPXHOCTEH. [1K-2.3.1

35. [TapameTpsl 1IEpOXOBATOCTH U BOJHUCTOCTHU IIOBEPXHOCTEM. [IK-1.3.4

[1K-2.3.1

36. Meroapl U cpecTBa U3MEPEHUHN IEPOXOBATOCTH MOBEPXHOCTH. [IK-1.3.4

[1K-2.3.1

37. KomriekcHBIN 1 T03JIeMEHTHBI KOHTPOJIb TApaMEeTPOB PE3BOBI. [IK-1.3.4

I1K-2.3.1

38. MeTobl U CpeCTBA KOHTPOJIE HOPM TOYHOCTH 3yOUaThIX KOJIEC U [IK-1.3.4

nepeaay. [1K-2.3.1

39. Krnaccudukanus mokasarenei KauecTBa MOKPBITHA. TIK-1.3.4

I1K-2.3.1

40. Meroasl 1 cpencTBa U3MEPEHUS TONINHBI, TBEPIOCTH U [IK-1.3.4

IIEPOXOBATOCTH MOKPHITHH (IJICHOK). [1K-2.3.1

41. CucreMsl Uil U3MEPEHUS M KOHTPOJIS TapaMeTpoB cinoxHbIX neranei: | [1K-1.3.4

BHUJIEOMUKPOCKOIIBI, KOHTPOJIbHO-U3MEPUTEIIbHBIE MAILIUHBI, [1IK-3.3.4

npodunorpadsl, 1a3epHble TPEKEPHI. [1K-3.V.3

42. Knaccugukaius MeTo10B KOHTPOJIS Ha TPOU3BO/ICTBE. [IK-3.3.4

[1K-3.V.3

43. Meroas! Hepa3pyILIAOIIEro KOHTPOJIA. [IK-3.3.4

[1K-3.V.3

44, Knaccudukanms METo10B UCTIBITAaHUIA. T11IK-3.3.4

[IK-3.¥.3

45. MexaHn4yeCcKHe UCTIBITaHUS U UCIIBITAaHUS Ha yJapHbIE BO3/1EHCTBHUA. [IK-3.3.4

[IK-3.¥.3

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne /m [Tepeuens BompocoB (3a1a4) amns 3adera / qudd. 3adera JHKaTOpa

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO




IlepeyeHp TeM [UIi KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [TpumepHbIii IepeyeHb TeM I KypCOBOTO POSKTHPOBAHUS/BBITIOTHEHUS
KypCOBOH paboThI

1. Pa3paboTka MeETOIMKM H3MEpPEHUH MapaMeTpa/XapaKTepPUCTHKA TEXHHYECKOTO
oOBeKTa.

2. Pa3paboTka METOTUKH KOJIMYECTBEHHOTO XMMHUYECKOTO aHaIM3a
poObI/BeIecTBa.

3. Pa3pabotka meroauku kanudposku CHU

4. Pa3pabotka meronuku nosepku CH.

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

N Kon
Ne ni/m [IpuMepHBIii IepeyeHb BOIIPOCOB 1Sl TECTOB
HHAWKaTOopa
1 PDu3nyecKkue 0CHOBbI M3MeEpPEeHU I [IK-2.3.1
1.  Yro saBiasieTcss 00bEKTOM U3MepeHuUs? T1K-3.3.3

a)  (¢usuyeckas BeJIMIMHA
b)  dusuueckuit o6GbexT
C)  (¢m3HUECcKOE ABICHUE
d)  ¢usuueckoe mone

2. Kaxkas ¢pusnyeckasi BeJIMYUHA SIBJISETCS IKCTEHCHBHOM ?
a) Temmeparypa
b) macca
C) IUIOTHOCTb,
d) naBnenue

3. YkaxuTe HHTEHCHBHYIO PU3NYECKYIO BETHUHHY
a) OG6bem
b) Macca
C) BuyrpeHHss SHEpTUA
d) [aBienue
4. Yro sABIAETCH MCTOYHMKOM AHAJATHYECKOTr0 CHTHAjJa ¢ Macc-
CHEKTPOCKOIHH
a) MoJieKyJa
b) Arom
c) Snpo
d) Hou

5. Kakoii 3¢ ekt ucnosb3yercs B TepMonape
a) DOddexr Tomncona
b) Ddodexr [lenbToe
c) Oddexr 3ecoeka
d) DOddexr Ixozedcona

6. Ha xakom npuHIuNe padoTaeT IPKOCTHOW MHPOMeETP
a) perucTpanuy MOJHOrO H3Iy4eHHUs
b) perucTpanuu MWIOTHOCTH U3ITyYEHHS HA OTMPEACICHHOMN THHE BOJIHBI
C) perucTpamnuy CMEMEHUS AMaKC.
d) perucrpaimu crieKTpa U3IyUEHHS

7. Kakue npeoﬁpamBaTeJm OTHOCHATCHA K npe06pa3OBaTeJm reHepaTopHoro
THIIA




a) dotope3uctop
b) Tepmomapa

c) Tepmopesucrop
d) EmkoctHOI

8. HoHHM3aNMOHHbIE MAHOMETP MCIOJIbL3YIOTCH ISl H3MepeHHst
a) arMocdepHOTO JaBICHHUS
b) Uz6wITOUHOrO NABIEHMS
C) HHU3KOrO BaKyyma
d) Beicokoro Bakyyma

9.  DuexkTpocTaTHYecKasi JIHH32 H3MEHsIeT
a) ToJbKO HANPAaBJICHUE ICKTPOHA
b) Tonsko HampaBieHHe U CKOPOCTH IEKTPOHA
C) TOJIBKO SHEPTHIO U CKOPOCTH DIEKTPOHA
d) HampaBiieHHE, CKOPOCTH M SHEPTHIO 3JIEKTPOHA

10. DaexkTpoMarHuTHAas JIMH3a U3MEHsIeT
a) ToNBKO HANpaBJICHHUE IEKTPOHA
b) Toneko HampaBieHHe U CKOPOCTH AIEKTPOHA
C)  TOJBKO 3HEPIUIO U CKOPOCTH DIEKTPOHA
d) wampaBieHue, CKOPOCTh U SHEPTHUIO DIIEKTPOHA

IlonsiTHe 006 N3MepeHUNn

1. Yto 13 mepevncIeHHOTO SABJIAETCHA He MPU3HAKOM H3MepeHus (1o onpenaeIeHnIo
u3 PMI 29)?

a) [TpumeHeHne TEeXHMYECKOTO CPEACTRa;

b) O1leHKa MMOrPENIHOCTH;

C) COBOKYIIHOCTB OIIE€paluii;

d) HaxosxneHne COOTHOLICHHSI H3MEPEHNUE BEJIMYMHEI C €€ SIMHHULICH.

2. YcioBusi M3MepeHMil, NMPH KOTOPBHIX BJIHUSIONINE BEJUYHHBI HAXOAATCS B
npejesax CBOMX padounx odiaacreii, 310

a) HOPMaJIbHBIC YCIIOBHUSI H3MEPEHHU;
b) [peIeNIbHBIC YCIOBHS H3MEPCHHUIA;
C) IPaHUYHBIC YCIOBHUS H3MEPEHHUI;
d) paboure ycIoBus H3MEPEHHH.

3. XapakTepucTHKa HM3MEpPEeHHil, OTpajkamasi OJM30CTh K  HYJIH
CHCTEeMATHYECKHX NOrPelIHOCTel pe3y/1bTaTOB U3MEpPEeHH i, ITO
a) TOYHOCTH U3MEPEHHIA;

b) MPABUIBHOCTH M3MEPEHUI;
c) CXOZMMOCTh U3MEPEHHI;
d) JIOCTOBEPHOCTH M3MEPEHHIA.

4. CroabKo MoaeJieil BXOAST B CTPYKTYPHYIO cXeMy u3MepeHmuii?
a) 2;
b) 3;
C) 4,
d) 5

5. Kakas u3 caenywumux onepauuii HE BbInmoJiHsieTcss nmpu craTucTH4YecKOi
00paGoTKe Trpynnbl pe3yJbTATOB MNPSIMbIX MHOTOKPATHBIX He3aBUCHMBIX
HU3MepeHuii:

a) HCKJTIOYEHHE U3BECTHBIX CUCTEMATHUYECKHUX MOTPEITHOCTEN U3 Pe3yIbTaTOB
MU3MEpEHU.

b) BBIYHCIIEHUE CPEHEr0 KBaIPATUUHOTO OTKJIOHEHHUS PE3yJIbTaTOB U3MEPEHUH.
c) MIPOBEPKa TMIIOTE3bI O NPUHAIEKHOCTH Pe3yIbTaTOB U3MEPEHUIN
HOPMAaJIbHOMY PaCHpeIeIeHHIO.

d) MPOBEJICHUE TOTIOJTHUTEIBHBIX H3MEPEHUH C IEIBI0 IEPETPOBEPKH TUTIOTE3HI.

6. Cornacho T'OCT P 8.736-2011 wucnojb3oBaHue KpuTepusi Xu-KBaapar
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(ITupcoHa) peKOMEeHI0BAHO 1151 CJIEAYIOIET0 KOJTHYEeCTBAa H3MepeHmii (N):
a) n<15.

b) 15<n<50.
c) n>50.
d) JUTSL JTF000TO KOJIMYECTBA H3MEPEHHIA.

7. CTtaTucTHYeCKHe MeTOAbl NMPOBEPKU OJHOPOAHOCTH SMIUPHYECKON BHIOOPKH
OCHOBaHBI Ha:

a) KPUTEPHAIIBHOM IIPOBEPKE TUIIOTES.

b) BBIYKCIICHUU CTAHIaPTHOTO OTKJIOHECHUSI.

C) HPOBEPKE COMIACHS C HOPMAIbHBIM PACIIPEICICHIEM.
d) OIpe/IeNICHUH YPOBHS 3HAYMMOCTH.

8. lorpemiHOCTHI0 M3MePeHUIl Ha3bIBAIOT:
a) MHTEpPBaNa, BHYTPH KOTOPOTO C 3aJaHHOH BEPOSITHOCTHIO HAXOAWUTCS 3HAUCHHE
n3MepIeMoi GU3NIECKOHN BETHINHEL.
b) OTKJIOHEHHE Pe3yJabTaTa N3MEPEHNUS OT HCTUHHOTO 3HAYCHUS H3MEPSACMO
BEJINIUHBI.
c) rapaMeTp, CBA3aHHBIN C PE3yJIbTATOM U3MEPEHHH M XapaKTepU3YIOIINii
paccesiHiue 3HaYCHUH, KOTOPBIE TOCTATOYHO 0OOCHOBAHHO MOTJIH OBl OBITh IPUITUCAHBI
U3MEpSEMO BEIIMUMHE.
d) JTIOBEPHUTEIIBHBIC TPAHUIIBI HHTCPBATLHON OLICHKH (PU3HUCCKOM BEITMIMHEI,
9. ITorpemrHoCTH H3MepPEHNsI, BHIPAXKEeHHAsI B eIMHULAX H3MePsieMoii BeJIMYHHBI,
3TO:

a) abCoITIOTHAST TIOTPEIITHOCTE;

b) OTHOCHTEINIbHAS TIOTPELIHOCTb;
C) TIpMBEICHHAS TIOTPEITHOCTE;
d) OCHOBHasl TOTPEIIHOCTb.

10. K o01ueii cxeme oLleHUBAHUSI MIOTPEIIHOCTH He OTHOCUTCS:

a) MOJTyYIeHHE PE3YIbTATOB U3MEPCHHIA.

b) BBISIBJICHHE MICTOYHUKOB MOTPEITHOCTH M X aHAIU3.

C) OPHHATHAEC MOJIEIH MOTPEITHOCTH U OTIPEICICHUE € mapaMeTpoB.
d) BBIOOP METOJIOB OIIEHKH M OLICHUBAHHE.

Metoasl n3mepenui

1. U3mepenns Heckoabkux @B, mpou3BoamMble 0JHOBPEMEHHO, MPH KOTOPBIX
HcKkomMoe 3HayeHue DB omnpeneasslOT nmyreM pelleHUs] CUCTeMbl YpaBHEHUI,
MOJTY4YEeHHBIX NPH U3MEePEeHHUAX Pa3JINYHbIX COYETAHMI 3THX BeJINYHH, ITO

a) [psiMbie u3MepeHust

b) KocBeHHbIe H3MEpEHUSI
c) COBOKYITHBIE H3MEPEHUS
d) CoBMecCTHBIE U3MEPEHHS

2. N3mepenue HanpsikeHUsl MOCTOSTHHOTO TOKA Ha KOMIIEHCATOpPE CPaBHEHHEM C
u3BecTHOI J/IC HOpMaJLHOIO 3JIeMeHTa, 3TO IpUMep U3MepeHuii

a) METOZIOM HETIOCPECTBEHHOM OIICHKH;
b) METOZIOM CPaBHEHHS C MEPOif;

c) nuddepeHIMaTbHBIM METOIOM;

d) HYJIEBBIM METOIOM.

3. B3pemmBaHue ¢ MOOYepeIHBIM MOMeNIeHNeM H3MepsieMoil Macchl M TMPb Ha
OJHY M Ty ’Ke YalIKy BeCOB, 3T0 IPUMep U3MepeHHit

a) METOZOM M3MEPEHHI 3aMeIlCHUEM;
b) METOJIOM CPaBHEHHUS C MEPOH;

c) mddepeHnaNtbHBIM METOIOM;

d) HYJIEBBIM METOIOM.

4. W3mepeHHe »HIEKTPUYECKOr0 CONMPOTHBJIEHHSI MOCTOM C TMOJHBIM €ro
YPaBHOBENIHMBAHUEM, ITO MPUMEP H3MepeHHii

a) METOZIOM M3MEPEHHIT 3aMeICHHUEM;

b) METOJIOM CPaBHEHHS C MEpOH;

IIK-1.3.3
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c) muddepeHnanbEHBIM METOIOM;
d) HYJIEBBIM METOIIOM.

5. Mertox wu3MepeHusi, NpH KOTOPOM Ha NpPHOOP BO3eiicTBYeT pPa3HOCTH
HU3MepsieMoil BeJIMYUHBI M BeJMYHHBI U3BECTHOTO pa3Mepa, BOCIPOH3BOJAMMOIO
Mepoii, Ha3bIBaeTCsl METO/IOM. ..

a) COBIIAZICHUS;

b) HEMOCPEICTBEHHOW OIICHKH;
c) b GepeHnnaIbHbIM;

d) 3aMEILEHHUS.

6. Kakoii u3 mepedmcieHHbIX MeTOAOB HM3MepeHHiIl He OTHOCHTCA K MeTOAaM
CpaBHEHMA ¢ Mepoii?

a) Hyneoit meto;

b) HemnocpecTBEeHHOM OIIEHKY;
C) Merto/1 3aMeleHuUS;

d) MeTo/ JONOHEHHUS.

7. CKOJIBKO cylIecTBYeT 00J1acTeil u3MepeHuii?

a) 5;
b) 10;
C) 12;
d) 8.
8. M3 ckojibKku H(P COCTOUT KO 00,1aCTH H3MepPeHMi ?
a) 4
b) 2;
C) 5;
d) 6.

9. K kakoii 06;1acTi M3MepeHHii 0OTHOCHTCS M3MepeHHe MJIOTHOCTH BelecTa?
a) MexaHn4ecKue U3MEpEHUS;

b) M3MepeHns pacxoa, ypoBHS U CMECTHMOCTH;
C) PanuoTexHUYIECKHE U3MEPEHHU;
d) DU3UKO-XUMHUYECKHUE U3MEPEHHSL.

10. K kaxkoii 001acTH H3MepeHii OTHOCHTCSI H3MepPeHHEe MACCHI?

a) MexaHHUYeCKHEe H3MEPEHHS;

b) W3mepeHus pacxoa, ypoBHS B CMECTUMOCTH;
c) PagnoTexHuyeckre n3MepeHus;

d) DU3UKO-XUMHUYECKUE H3MEPECHHUS.

CpencrBa nzmepenuii
1. Kakoii u3 npu3HakoB siBJisieTcs BakHeiimeil xapakrepuctuxkoid CH (mo
onpenenenuio us PMI" 29)?

a) Bhicokast TOYHOCTB;

b) HopmupoBaHHbBIE METPOIIOTHYECKUE XaPAKTEPUCTHKH;
c) Kiacc tounocTwy;

d) Mertox M3MepeHHusL.

2. YT0 U3 HUKENEPEYNCIEeHHOro sABjsieTcsa pyHKuueii npeodpasosanus?
a) Y(X)=F;
b) X(Y)=F%
c) X =F-1(Y);
d) Y = F(X).

3. UTo u3 HUKenepeyncJIeHHOro ABJISIeTCS] TPAAYHPOBOYHOI XapaKTepHCTHKOT ?
a) Y(X) =F;
b) X(Y)=F%
c) X =F-1(Y);
d) Y = F(X).

4. Kak pacmiudposbiBaercs adopesuarypa MUC?

[IK-1.3.4
[IK-1.B.1
[IK-1.B.2




a) W3mepurenbHas MHGOPMALMOHHAS CUCTEMA;

b) WHHOBaIMOHHAS H3MEPUTENIBHAS CUCTEMA;
c) VIMIopTHAs U3MEpHUTEIbHAS CHCTEMA;
d) NHpOpMaHOHHO-UCTIONTHUTEIbHBIM CHTHAIL.

5. K kakoii rpynime HOPMHPYEMBIX METPOJOTHYECKIX XaPAKTEPUCTHK OTHOCATCSH
BXOJHOI HMIIEeJAHC M BLIXOAHOI mMneganc?

a) XapaKTePUCTHKH BIUSHUS HA TIOTPELIHOCTD;

b) XapakTepucTuku norpemtaocreit CU;

c) IuHaMuueckue xapakrepuctuku CH;

d) XapaKTEePUCTHKH 4yBCcTBUTEIbHOCTH CH K BHEIITHUM (hakTopaMm.

6. K kakoii rpynne HopMupyeMbIX MeTPOJIOTHYECKHX XaPAKTePUCTHK OTHOCATCH
BapHalMs MOKA3aHUIi ¥ MOrPEelIHOCTh IPAYHPOBKHU?

a) XapaKTepUCTUKU BIHSHUS HA TOTPEIIHOCTE;

b) XapakTepucTUKU norpemHocteil CU;

c) JuHaMu4eckue xapakrepuctuku CU;

d) XapaKTepUCTUKHU YyBCTBUTENbHOCTH CU K BHEIIHUM (haKTOpam.

7. HOFpe]]IHOCTl) H3MEPEHUSA, BbIPAaKCHHAsi B €AHMHULIIAX H3MepﬂeM0ﬁ BCJINYMHDBI,
3TO:

a) abCoITIOTHAS TIOTPEITHOCTE;

b) OTHOCHTEINIbHAS TIOTPEUIHOCTb;
c) TIpMBEICHHAS TTOTPEITHOCTE;
d) OCHOBHasl TOTPEIIHOCTb.

8. A0cosII0THAsI, OTHOCHTEJIbHASI M IPUBEIEHHAS MOTPEIIHOCTH OTHOCSATCS K
OJHOH KJIacCH(PMKANMOHHOM IpyIIie NOrPelIHOCTel, KOTOPbIEe Pa3/IM4aloT:

a) B 3aBUCHMOCTH OT XapaKTepa H3MEHEHHS BO BPEMEHH;
b) B COOTBETCTBHUH C YCIOBUAMHU H3MEPEHHI;

c) 10 C0CO0Y BBIPAXKCHUS;

d) 0 XapaKkTepy MPOsBICHHUS.

9. Metoanyeckasi, HHCTPYMEHTAJIbHAsI U CY0beKTHBHASI MOTPELIHOCTH OTHOCATCS
K OJHOMH KJIaccH(PUKALMOHHOI rpynie norpemHyocTeil, KOTopble pa3jinyaloT:
a) 10 ICTOYHUKY BOSHUKHOBEHUS,

b) B COOTBETCTBHHU C yCIOBUSMH H3MEPEHUIA;
c) 0 CI0CO0Y BBIPAKCHUS;
d) 0 XapaKTepy MPOSBICHHUS.

10. Mepa TBepoCTH — 3TO

a) HU3MEPHUTENBHBIH Tpudop;

b) CTaH/IapTHBIH 0Opasert;

C) CPE/ICTBO M3MEPEHHH;

d) W3MEPHUTENbHbBIN HHCTPYMEHT.
MeTtoabl U cpeacTBa M3MepeHHii HA TpagunuoHHoM u uudpposom | [1K-1.3.4
NPOU3BOACTBE T11IK-3.3.4
1. Kak npaBuisHO pacmudposBbiBaercst abopesnatypa MUC? I1IK-3.V.3

a) NubopManinoHHO-U3MEPUTEITLHBIE CUCTEMBI

b) VHHOBAIIMOHHASI H3MEPUTEIIbHAS CPEIa;

c) H3mepurenbHOe HHPOPMAIMOHHOE CPEACTBO;

d) HHHOBaMOHHO-UH(OpMALIMOHHASI CTPYKTYpA.

2. Kakoii U3 2J1eMeHTOB He BXOAuT B THnoByw MUC?

a) JIATYUKHA

b) [TpeobpazoBarens nHTEpdEiica;
c) nemdparop;

d  ALIL

3. Kakoii U3 21eMeHTOB He BXoAUT B TunoByrw MUC?
a) JATYUKA
b) ITpeoGpasoBaTesb HHTEPQEiica;




c) nemdparop;

d) AUIL
4. KonueBas mepa JJIMHBI — 3TO
a) AHAJIOTOBEIN M3MEPUTENBHBIA IPUOOD;
b) 1 pOBOIi CTAHIAPTHBIN 06paserr;
C) aHAJIOTOBOE CPEACTBO M3MEPEHHH;
d) AHAJIOTOBBII U3MEPHUTENBHBII HHCTPYMEHT.

5. Ha xakoM 3Tamne nosiBuj10ch HU(ppoBoe NPOU3BOICTBO?
a) Wnnycrpus 1.0;
b) Wnnycrpus 2.0;
C) Wunpyctpus 3.0;
d) Hunycrpust 4.0.

6. Kakas cucrema ue sxoautr B MDC?

a)  EAC;
b)  CAM;
¢)  ERP;

d  PDM.

7. Kakas a60peBuaTypa ucnoJb3yercs Ajs 00o3Hauenus [IpoMebiniieHHOro
HHTepHeTa Belei?

a) PSK;
b) 11OT;
c) PDM;
d) PLM.

1. Brpi0epuTe 0OCHOBHYIO TE€XHOJIOTHIO, KOTOPAas HCIOJIb3YeTCs /ISl yIPaBJIeHUS
ycrpoiictBamu [IpoMbll/IeHHOr0 HHTEpHeTa Beleil

a) o0J1auHasi;

b) HepacIpeaeIeHHas;
C) TpaaAUIOHHAS,

d) MarHHasl.

9. Kakoe 3 npuBeeHHbIX TeXHMYECKHX CPeCTB He BXOAUT B OCHOBHbIE
3JieMeHThI perieHui IIpoMbILIVIEHHOr0 MHTEpPHeTA Bemlei?

e) [porpamMmmHuOe 0GecIeUeHHUE;
f) JIATYUKH,

g) UCIIOJIHUTEIbHBIE MEXaHU3MBI;
h) MHUKPOKOHTPOJLIEPHI.

10. Kakoii U3 NyHKTOB He BXOJAUT B YHCJI0 OCHOBHBIX 32124 METPOJIOTHYECKOro
ofecneyeHus: MPOU3BOACTBA?

a) aHAIIN3 COCTOSIHUS U3MEPEHUIT;

b) MPOBE/ICHNE TIOBEPKH M KATHOPOBKH CPEIICTB M3MEPCHHIA;

c) pa3zpaboTka oOUIMX HOPMATHUBHBIX JOKYMEHTOB;

d) HPOBEACHUE METPOJIOTHIECKOM IKCIIEPTH3bI KOHCTPYKTOPCKOM 1

TEXHOJIOTHYECKOI JAOKYMCHTAIINU.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckre  MaTepUalbl,  ONPEACISAIONIAE  TPOUEAYPHl  OICHHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JTanbl (OPMUPOBAHMUS KOMIIETEHIIMH, coAepx arcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSAOK U MPOUEenypy




IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluy 00y4aroImuXcs
I'VAIL

11. Meroauyeckue yka3aHus A1 00y4YaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOYyYarOIIMXCS 110 OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHWHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JIOKEHHE ydeOHoro marepuana. HasHaueHUE COBPEMEHHOW JICKIIMH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(POPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX Mpo0JeM IUCHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbICIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIUs pacKpbIBaeT MOHATHWHBINA amnmapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBIEHUE O TUCIHUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUTUTMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIy4YEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LEIEBOW YCTAaHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TOJy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IETIOBBIX  KauecTB, JIIOOBU K  MpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOSIBJICHHWE HEOOXOIMMOI0 HHTEpeca, HEOOXOAMMOTO Il CAMOCTOSITSIILHON paOoTHI,

— TIOJyYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHUA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACIATH TIJIaBHBIE MBICIU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITh HMX B  Pa3IUYHBIX
dbopMynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOANUMBIX TEPMUHOB M TIOHSTHIA.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEICHUU KOPOTKUX IUCKYycCUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeoCcTaBIeHUS JEKIIMOHHOTO MaTepHaa:

— TIpEe3eHTalHus;

—  BHJICOPOJIUKH,

—  BHJIEOYPOKH;

—  CTEHJBI.

1. BBogHas yacTh JeKIUMU (BCTYIJIEHHE) MpEeIycMAaTPUBAET BpeMsi Ha IMPOBEPKY
TOTOBHOCTHU CTYJICHTOB K 3aHATHIO (MX HAJUYHE U OCMOTP BHEIIHETO BUJA, TEKYIIUHA KOHTPOJIb
MPONJICHHOTO paHee Y4eOHOTO MarepHala),a Takke OOBSBICHHUE TEeMbI JIEKIUH, e€ IleNeH,
PEKOMEHIAIMN 10 MCITOJIb30BAHUI0 YUEOHOM JIUTEpaTyphl B 4achl CAaMOCTOSITEILHON padOTHI, €
yKazaHueM naparpadoB (CTpaHHUIl) U MOJTHBIX HAMMEHOBAHUN U3/IaHUH.

Bcemynnenue:

—  mema neKyuu,

—  yuebHvle yenu, Komopwvle O0NHCHbL OblMb OOCMUSHYMbL HA JIeKYUU,

—  yueOHble 80NPOChL,

—  yuebHas tumepamypa.

Konmponvnvie 6onpocwi (npumep):

1. Hazoeume memponozuyeckue xapaxmepucmuxu cpeocme usmepeHui.

2. Jlatime xapaxmepucmuky OCHOBHOU NOSPEUHOCIU USMEPEHUS.

3. Hazoeume ucmounuxu 0OnoIHumenbHbix no2peunocmell usmepeHui.




2. OcHOBHas 4YacThb JICKIIMM pacKpblBaeT y4eOHbIE BOMPOCH 3aHsATUA. llpu
HEOOXOIMMOCTH KOHKPETHU3UPOBATh Y4YeOHBIH Marepual, TJaBHbIC (y3J70BBI€) BOIPOCH MOTYT
coJepKaTh MOIBOIIPOCHL.

Ionamue o eOuncmee uzmepenuti U e20 OCHOBbL:

—  YCa08uUst eOUHCMEA UsMepeHUll,

—  HOpMAmMueHvie OCHOBbI OUHCMBA UMEPEHUTL,

—  Op2aHu3ayUOHHble OCHOBbI OUHCMBA UBMEPEHUTL,

—  mexHuuecKkue 0CHO8bl eOUHCMBA UMEPEHUIL.

3. B 3akiI104MTENbHOM YacTH JIGKIIMU CIIEAYeT IIAHUPOBATh BPEMs Ha BBIBOJBI, BBIAUY
3aJjaHHs CTYJCHTAM Ha CaMOCTOSITENIbHYI0 padoTy, OTBETHI HA BOIPOCHI IO MPOHICHHOHN TeMe,
MOJIBE/ICHUE MTOTOB, a TaKXe Ha OOLIMe BBIBOABI, IMOMOTAIOLINE OCMBICIHTH BCIO JICKIHIO,
OTYETIIMBO BBICBETHTDH €€ OCHOBHYIO HJICHO.

3akaroyumenvras wacmo

1. Bb1600b1 no nexyuiu.

2.06va61eHUe OYeHOK CMYOeHMaM nO UHUYUATNUBHOMY KOHMPOIIIO.

3.3a0anue cmyoenmam Ha cAMOCMOAMENbHYIO pAOOMY.

4.0Omeemsl Ha 0NPOCHL CMYOEHMOS.

11.2. MeTtoau4veckue ykazaHUs ISl OOYYAIOIIUXCS IO TPOXOXKICHHIO MPAKTHICCKHX
3aHATHN

[IpakTHyeckoe 3aHATHE SIBISETCS OAHOM W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
npoliecca, 3aKIryaroniascs B BbIIOJHEHUH 00y4aloLUMMUCS 110/I pyKOBOJICTBOM ITIperoiaBaTess
KOMITIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOSHHS HAyYHO-TEOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] yMEHUN M HAaBBIKOB, OIbITa TBOPUECKOU J€SITEIbHOCTH.

Lenbro mpakTUYECKOTo 3aHATHSI sl 00Yy4arOIIEerocs SBJISETCS PUBUTUE 00YUarOIIMMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATEIBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHHH 00yYarOIIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperuvleHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alys 3HaHUA [pU peleHHH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUIECHUS,
TBOPUYECKOM aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJUKaMU H3Y4YE€HHUsS KOHKPETHOH y4ueOHOI
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTU JIOTMYECKOTO OCMBICIEHUS! TOJIYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusl.

QyHKINY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTelbHAas;

— pa3BUBaroLIas;

— BOCIHTATENbHAS.

ITo xapakTepy BBINOJHAEMBIX OOY4YaIOUIMMCS 3aJaHUN IO TNPAKTHUYECKUM 3aHITUAM
MoJIpa3esnstoTcs Ha:

— O3HaKOMMTEIbHBIE, IPOBOAUMBIE C LEIbI0 3aKPEIUIEHUS W KOHKPETH3aLuu
M3YYEHHOTO TEOPETUUYECKOTO MaTepHalIa;

— aHAJUTUYECKHe, CTaBsIINE CBOEH IIeJIbI0 MOMy4YeHHE HOBOM MH(POpPMAIMU HAa OCHOBE
(dbopMai30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSA3aHHbIE C MOJYyYEeHHEM HOBOW MH(OPMAIMH MYTEM CaMOCTOSATEIBHO
BBIOPAHHBIX MOXO0J0B K PELICHUIO 3a/1ay.

@opMbl OpraHM3allMd MPAKTHUYECKUX 3aHSITUHA OIpPEeNessioTCs B COOTBETCTBUU CO
crneuu(uyeckuMU OCOOEHHOCTSMHM Y4eOHOM IUCHMIUIMHBI U HensiMu oOydeHus. OHM MOTyT
MIPOBOJAUTHCS:



— B HHTEPAKTUBHOM Qopme (pelIieHHe CHUTYAllMOHHBIX 3a/Ja4, 3aHATUS IO
MOJCJIIMPOBAHUIO  PEANbHBIX  YCIOBUH, JEJIOBBIE UIPBl, WIPOBOE IPOEKTHPOBAHHE,
UMHTALUOHHBIC 3aHSATH, BbIE3IHBIC 3aHATHS B OpraHU3aluu (MIPEIIpUsATH), AeJ0Basi ydeOHas
urpa, poseBas WIpa, ICUXOJIOIMYECKHH TPEHUHI, KeHC, MO3roBOH IITYpM, TIpYIIOBbIE
JUCKYCCHH);

— B HE MHTEPaKTUBHOHN (hopMe (BBINOIHEHUE YIPAaXXHEHUH, pelIeHue TUIIOBBIX 3a/1ad,
pelleHre CUTYallMOHHbIX 3aJjad U IPYroe).

Metoauka MpoBeIeHUs] MPAKTUUYECKOIO 3aHSTHUS MOXKET OBITh pa3aNu4HOM, IpU 3TOM
BA)XHO JIOCTH)KEHHUE OOLIEH LenH JUCHUIUINHBL.

TpeboBanust K MPOBEACHUIO MPAKTUYESCKUX 3aHITUN

Opranuzanus 1 METOJUKA MPOBEICHUS MPAKTUUECKUX 3aHSATHI JTOJDKHBI 00€CIIeYHBaTh
NpuOOpeTeHue | 3aKpelyieHue YMEHHHl OT TPOCTBIX K CIOXKHBIM C MaKCHMaJbHBIM
MPUOIMHKEHUEM K pealibHbIM ycioBusiM. OCHOBY BCEX MPOBOAMMBIX 3aHATUN COCTABIISET MOKA3
npernojaBaTesieM TOTO WM WHOTO IpueMa (IeMCTBHs), a TaKKE MHOTOKPATHBIE MOBTOPEHUS
MpUEMOB  (ICHCTBHIA), KOTOPBIC JOJDKHBI yMETh BBINOJNHATE OOy4arommecs. [ JIaBHBIM
COJiep>)KaHUEM TPAKTHUECKUX 3aHATUH sBJsETCs pabdoTa KaXJA0ro CTYJAEHTAa MO BBHIMOJIHEHHIO
3aJlaHusl B KOHKPETHOM CHUTyallud, OBJAJIEHUIO HaBbIKAaMHU cOOpa, aHanu3a U 00paboTKH
uHbopMalUK JUISI TPUHATHS CaMOCTOSTENbHBIX DEIICHUH, HaBbIKAMH pPa0OThI B MajbIX
rpymmax, pa3BUTHIO OPraHU3aTOPCKUX CIIOCOOHOCTEH IO OTOTOBKE KOJUICKTUBHBIX IIPOSKTOB.
AkTUBHOH (HOPMOI1 3aHATHI SBIISETCS MOUCK BAPUAHTOB PEIICHUS MPOOIEMHBIX CUTYallUH.

BBogHas yacTh NpakTHYECKOTO 3aHATHS JOJKHA COJECPHKATh:

— MHCTPYKTAX MO TpeOOBaHUSAM 0€30MacHOCTU C MPAKTUYECKUM IMOKAa30M OE30MaCHBIX
NpUEMOB U CIIOCOOOB BBHITIOJTHEHUS JICHCTBU;

— JIOBEJIEHHE JI0 CTYJEHTOB OpraHU3alluy 3aHATHS;

— MPOBEPKY MOJATOTOBICHHOCTH CTYJEHTOB K 3aHATHIO (ITPOBEPKA BBIMOJIHEHUS 3aJaHUs,
3HAHUU TIO0 TeME 3aHATHUS, 3HAHUIO PYKOBOISAIINX JOKYMEHTOB U JIp.).

KonTtponbHble BOMPOCH JOMKHBI (DOPMYTUPOBATHCA TaK, 4YTOOBI OTBETHl HA HHX
MO3BOJISITU YOEIUTHCS B TTOATOTOBICHHOCTH CTY/ICHTOB K 3aHATHIO.

B OCHOBHOW YacTW TPaKTUYECKOrO 3aHATHUS OTPAXKAKOTCSA TJIABHBIE ATanbl JACHCTBUUN
CTYJEHTOB MO KaKJOMY BOIIPOCY, T.€. HANMEHOBAaHUE JTAIOB, BpeMs OTPaOOTKH, UCTIOIb3yeMble
TEXHUYECKUE CPEICTBA, BUIABI KOHTPOJISI, KPATKUM pa30oop ACHCTBUH.

Ha pgByxwacoBoe 3aHsiTHE HE IIeIecOO00pa3HO MIaHUPOBaTh Oonee TPEX Yy4ueOHBIX
BOIIPOCOB, a HA YETHIPEX U MIECTUYACOBBIC 3aHIATHS — 00JIee MATH YI4EOHBIX BOIIPOCOB.

OTBoguMMOE BpeMsi YKa3blBaeTCd B MHUHYTaX, C YY4ETOM OIbITA W XPOHOMETpaxa
MIPOUTPAHHOTO CLEHAPHS 3aAHATHUA.

B 3akmtounTenbHON 4acTH MPAaKTUYECKOTO 3aHSTHS TUIAHUPYETCS] BPEMS Ha MOABEACHUE
WUTOTOB 3aHATHUS, OTBETHI HA BOIIPOCHI CTYJAEHTOB, IPUBEACHUE TEXHUYECKUX CPEICTB B UCXOAHOE
COCTOSIHME, OOBSIBICHHE OIEHOK CTYyJIEHTaM, BbIAauy 3aJaHus Ha CaMOCTOSTEIbHYIO padoTy K
CIEAYIOLIEMY 3aHATHIO.

11.3. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpENUTh 3HAHMS, TPAKTHYECKHWE HABBIKH, OBIAJIETh COBPEMEHHON METOIMKOW W TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIIMOHHONH XapaKTEePUCTHKONH OO0YyJaromerocs.
BrimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHo-
AHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX pabOT 00ydaromMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PELICHUE CIEAYIONINX OCHOBHBIX 33124 00yJaromerocs:



— TpuoOpeTeHWe HaBBIKOB HWCCIEAOBAHUS MPOIECCOB, SBIECHUH © OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUTUINHBL

— 3aKperuicHHe, Pa3BUTHE W JETAM3AIMS TEOPETUYCCKUX 3HAHWM, MOJYyYEHHBIX Ha
TICKITUSX;

—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSTEIBHOH  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ajanue u TpeOoBaHMs K IPOBEACHUIO 1a00PaTOPHBIX paboT

3a7aHue K BBINOJIHEHUIO JIAOOPAaTOPHON PabOTHI BBIAETCS IPENOAaBaTelIeM B Hayale
3aHATHUS B COOTBETCTBHUM C IUIAHOM 3aHATHH. TeMbl 1abopaTopHbIX pabOT NpUBEACHBI B Ta0J. 5
JJAHHOH IPOrPaMMBl.

Beinonnenune nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB:

- JKCIIEPUMEHTAIIBHO-TIPAKTUYECKOTO;

- PacyYC€THO-aHAJIMTHYCCKOTI O,
- KOHTPOJIbHOI'O B BUAC 3alUTLI OTUCTA.

Bo BBomHOII dYactm mpoBeAeHHs J1aOOpAaTOPHOW paboOTBl  MperyCMaTpUBAIOTCS:

BCTYILICHUE, BBEJCHHE, IOBEACHHE /10 00yUaloIIUXCsl OCHOBHBIX Mep 0€30MacHOCTH Mpu padboTe
¢ mpubopamu ¥ 000pyJIO0BaHHEM JTa00PATOPHUH.
BBojHas yacTh IiaHa Tak jkK€ JIOJDKHA BKJIIOYATh IPOBEPKY MOATOTOBIECHHOCTH CTYICHTOB K
3aHATUIO (MIPOBEPKA BBHIMOJHEHUS 33aJaHMS, 3HAHUHM [0 TeMe 3aHATHs, 3HAHUIO PYKOBOMISIIUX
JIOKYMEHTOB U J1p.). KOHTpoNIbHBIE BOMPOCHI HOJKHBI (DOPMYIUPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TIO3BOJISUTH YOCUTHCS B TIOATOTOBICHHOCTH CTY/IEHTOB K 3aHSTHIO.

OcHoBHasi 4yacThb 3aHATHA JOJDKHA BKJIIOYATh  IOCJIENOBATENBHOCTh  PaOOTHI
00yJaromuxcst W TpenofaBareNs Ha 3aHATHH: MOJATOTOBKA JIA0OpPaTOpHOro O0OpYyIOBaHUSA K
paboTe; MOpsAIOK MPOBENEHUS SKCIEpUMEHTa (OmbiTa) — oTpabaThiBaeMble BOIPOCH (3a1ayH,
NEMCTBHUS) U X KPAaTKOE COJIEpKaHUE; TPUBEICHUE JTa00paTOPHOTO 000PYIOBAaHHS B MCXOTHOE
COCTOSIHUE; aHAJIM3 MOJIyYEHHBIX PE3Yy/IbTAaTOB U O(hOPMIIEHUE OTYETA.

B 3aganuu Ha 1abopatopHyo paboTy yKa3bIBatOTCS:

— HaMEHOBAaHUE TEMBI,

— y4eOHbIC EITH;

— BpeMs U MECTO MTPOBEACHNUS;

— nepeyeHb oTpadaThIBaéMbIX Y4€OHBIX BOIPOCOB;

— OpPraHU3alMIOHHO-METOINYECKHE YKa3aHMUs CTYIEHTaM I10 MOATOTOBKE M IPOBEAECHUIO
3aHATUS;

— NepeYeHb JIUTEPATYPhl (TOKYMEHTOB), MOJUIEXkKAIIUX U3YUYEHHIO Mepe]l 3aHATHEM;

— OTUETHBIE JIOKYMEHTHI (MaTepuanbl) MO JabopaTopHOM paboTe U CpPOKH HX
IPE/ICTaBICHHUS.

B 3amanum Ha naGopatopHyr0 paboOTy MpernojaBaTelb MOXET yKazaTh IepeuYeHb
KOHTPOJIbHBIX BOIPOCOB, HEOOXOAUMBIX JUIsl IPOBEPKH TOTOBHOCTH 00YYAIOIIUXCS K 3aHATHIO.

B mepeuenp nuTepaTyphl M MaTepHaioB UIS MMOATOTOBKH M TPOBEICHHS JTa0OpaTOPHOMH
paboThl MOTYT BKJIIOYAThCS Y4YEOHUKM M YydeOHble NOCOOMS, TEXHMYECKHE OMUCAHUS U
OKCIUTyaTal[MOHHBIE HMHCTPYKIMH J1abopaTopHOTr0 00OpYyIOBaHWsS, HMHCTPYKIMH IO Mepam
0€3011aCHOCTH, Pa3IUYHbIE CIIPABOYHBIE U JPYTUE MaTepUaibl, HEOOXOAUMBIE /I PaOOTHI.

B ordeTHBIX MaTepuanax B 3aJaHHWW, KaK MPaBIIIO, YKa3bIBAIOTCS: (hopMa oTUeTa; Kak
NoJoKeH ObITh  odopmieH 1uppoBoil W rpaduyeckuii MaTepuan; MOPSAOK CpaBHEHHS
MOJYYCHHBIX PE3YJIbTaTOB C PacUYeTHBIMH, OIICHKA IOTPEITHOCTEH; MOpAIoK (OpMyIHpOBKH
BBIBOJIOB U 3aKJIIOUEHHI; TOPSI0K 3aIUThI BBIMOJIHEHHOH paboThI.

CTpyKTypa u d)ODMa oT4yEeTa O Ha6ODaTODHOﬁ Da6OTC




Otuer o n1abopatopHOii paboTe AOIKEH COAepPKAaTh: TUTYIbHBIN JHCT, OCHOBHYIO YacTh,
BBIBOJIBI TI0 pe3yIbTaTaM MCCICIOBAHNH .

Ha mumynvnom nucme IOIKHBI OBITh YKa3aHbl: Ha3BaHWE TUCIMIUIMHBI, Ha3BaHHE
7a00paToOpHO paboThl, (amMuIMs W HMHUIHMAIB TpernojaaBareis, (GaMuIus W HHUIHAIBI
CTY/IEHTa, HOMEp €ro y4eOHOM TPyl U 1aTa 3alUThl paOOTHI.

OcHognas wacmev JIOJDKHA COAEPKaTh 3a/laHMe, pPEe3YJbTaThl SKCICPUMEHTAIBHO-
NPaKTUYECKOH pabOThI, paCUETHO-aHATUTUIECKHAE MATEPHAJIBI.

Bv1600b1 110 IpofieIaHHON paboTe JOJDKHBI COIEPKATh PEKOMEHIALUH 110 YIY4IICHUIO
YCIIOBUH Tpy/ia HA paboyeM MecTe.

TpeboBanus k oopMIIEHHIO OTYETa 0 Ja00paTOPHOU paboTe

TuTynpHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IAOJIOHY, MIPUBEICHHOMY B CEKTOpE
HopMaTHBHOM nokymentaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHUHU C
I'OCT 7.32-2017. TpeOGoBaHus NPHUBEAECHBI B CEKTOpPE HOpMAaTUBHOM nokymeHTauun ['YAII
https://guap.ru/standart/doc

[Tpu dopmupoBaHUU CIIMCKA MCTOYHHKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopMieHHs CIHCKAa HCTOYHUKOB
HpUBENICHBI B CEKTOpE HOpMaTuBHOU nokymenTanuu ['Y ATl https://quap.ru/standart/doc.

11.4. Metoauueckue yka3aHUs JUid OOy4aroIMXcs M0 IPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBINOIHEHUS KYpPCOBOU pabOTHI

KypcoBoii npoexT/ paboTa mpoBOIUTCS € LENbI0 (OPMHUPOBAHUS y 0OYJAOLINXCS OTIBITA
KOMIUIEKCHOTO peIlleHUs] KOHKPETHBIX 3a/1a4 MPOPecCUOHAIBHOMN 1eATeIbHOCTH.

KypcoBoii mpoekT/ pabota mo3BoJisieT 00yJaromemMycs:

— CHCTEMAaTHU3UpOBaTb M 3aKPENUTh IOJYYEHHBbIE TEOPETUYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHS 10 Mpo(ecCHOHANbHBIM Yy4eOHBIM AUCHMILUIMHAM M MOJYJIsIM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MOATOTOBKH, YCTAHOBJIEHHBIMU IPOrpaMMOil yueOHOi
JUCLMIUINHBI, TNPOrpaMMOM  IOATOTOBKM  CHELMAIUCTAa  COOTBETCTBYIOLLETO  YPOBHS,
KBaTH(UKAIIIH;

— TPHUMEHUTH IMOJIyYEHHBbIE 3HAHUS, YMEHUS M NPAKTUYECKUH OMNBIT NPU PEIIECHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHAaMU MPOPECCHOHATBHON 1E€ATEIbHOCTH
10 HaNpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

—  YINIyOUTb TEOPETUYECKHE 3HAHHS B COOTBETCTBUH C 33JaHHON TEMOM;

— cdopMuUpOBaTh yMEHHS NPHUMEHSTh TEOPETHUUECKUE 3HAHMUS TMpPU PEIIeHUHU
HECTaH/IapTHBIX 3a/1a4;

— TPHOOPECTH OMBIT AaHAJIUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOH paboThl U
c(OopMHPOBATH COOTBETCTBYIOLINE YMEHUS;

— chopmupoBaTh yMeHHUs palOOThl CO CHEIUATBHOW JHTEPaTypOH, CIPaBOYHOM,
HOPMAaTUBHOM 1 IPaBOBOM JOKyMEHTallMeW U UHBIMU HH()OPMALIMOHHBIMU UCTOYHUKAMU;

— chopmupoBaTh yMEHHS (QOPMYJIUPOBATH JIOTUYECKH OOOCHOBAaHHBIE BBIBOJBI,
NPEUIOKEHHS U PEKOMEHJIAINH 10 Pe3y/IbTaTaM BBIIIOJIHEHUS pabOThI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCbMEHHYIO U YCTHYIO peub 00yUarolerocs;

— Ppa3BUTb CUCTEMHOE MBIIUIEHUE, TBOPYECKYI0 WMHULUATUBY, CAMOCTOATEIbHOCTb,
OpPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPUHUMAEMBbIE PEILICHUS;

— cdopMuUpOBaTh HAaBBIKM IUJIAHOMEPHOM peryinsapHoi paboThl Haja peleHUEM
MOCTaBJIEHHBIX 33/1a4.

CTpyKTypa NOSACHUTEIbHON 3aUCKH KYPCOBOTO IPOeKTa/ pabOThI

[TosicHuTenpHast 3amucKa JOJKHA COJIEPIKATh SICHO HM3JIOKEHHYIO TMOCTAaHOBKY 3aayH,
KpaTKOE OIMMCAaHUE TCOPSTHUYECKUX MPEINOCHUIOK M0 TEMAaTHKE KYPCOBOW pPabOTHI, dJIEMEHTHI
HEOOXOJUMOTO JUIS BBIMOJMHEHHs paboThl MaTeMaTHYEeCKOro ammapara, HeoO0XOauMoe



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

KOJIMYECTBO PACUETOB, IMPHUBEICHHUE BBIBOJOB MO pe3yJdbTaTaM »3TUX pPacyeTOB, CIHUCOK
HCIIOJIb30BaHHOM JTUTEPaTYPHI.

TpeboBanust k 0hOPMIICHHIO MOSICHUTEIbHON 3alIMCKU KYPCOBOT'O NMPOEKTa/ paboThl
TpeboBanust kK OQOPMIICHHIO TOSCHUTEIBHON 3aMUCKH KypCOBOH paboThl / mMpoeKkTa
m3noxxensl Ha caiite 'Y AT (http://guap.ru/guap/standart/obl main.shtml).

11.5. Mertoauueckue yKazaHus JUIsl OOYYaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSTEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PabOTy IO
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJCTBE IpEINojaBareis, Ho 0e3 ero HermnocpeaCTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, Yy oOydaromierocst (GhopMupyercs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU H CHCTCMATHU3AlLIUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBaeT BBICOKHH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOydYCHHsI, TIOMOTACT TIOJYYUTh HABBIKH TTOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHall 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.6. Meroguueckue yKa3zaHUs JUIS OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yyYaroImuxcsi, OCyLIECTBISEMOI0 B TEUEHUE CeMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUIUIAHBI.

B Teuenue ceMecTpel CTYACHTBI

- 3aIMIIAI0T JIAOOpaTOpHbIE PabOTHI;

- BBIIIOJIHAOT NTPAKTUYECKUE 3a/1aHNUS;

- BBITIOJTHAIOT TECTUPOBAHUSI 110 MaTepuaiam Jiekuuu B cpene LMS.

JUist TeKyIero KOHTPOJIsl yCIIEBAEMOCTH HUCIOJb3YIOTCS TECThI, IPUBECHHbIE B TaOIUIIE
18.

11.7. Metoauueckue yka3zaHus A 00y4arouIuXcs MO MPOXOKICHHUIO MPOMEKYTOYHON
aTTeCTalUU.

[IpomexyTouHas  artectanus  OOydaloImUXCs — MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJbTaTOB OOy4eHHS MO AuciuIuimHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOydJalomMMUMCS B TIPOIECCEe
W3YYEHHUS BCEH MUCIUIUIMHBI I €€ YacTH, HAaBBIKOB CAMOCTOSTEIHHOM pabOThI, CTIOCOOHOCTH
MPUMEHATh MX JUIS PEUICHUs] MPAKTUYECKUX 3a/ad. JK3aMeH, Kak IpaBWJIO, MPOBOJUTCS B
MEepUOJ HK3aMEHALMOHHOM CECCHMM M 3aBEPIIACTCA AaTTECTALMOHHOM OLEHKOM «OTIUYHO,
«XOPOIIOY, «YIOBIETBOPUTEIBHO», «HEYTOBIECTBOPUTEIIHHO.

Cucrema OLIEHOK IPH MPOBEIECHUU TEKYIIETO KOHTPOJS U MPOMEXKYTOYHOM aTTecTalluu
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOJSIIMM JIOKyMeHTOM opranuszauuu PO T'VAIL
CMK 3.76 «llonoxeHue o TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOYHOU aTTECTaluU
CTYJICHTOB M acCIUPaHTOB, OOYyYaroOUmIMXCsi IO O0Opa30BaTEIbHBIM TMPOTPaMMaM BBICIIETO
obpazoBanus B ['YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCITUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




