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AHHOTaIUs

JucuuruinHa «MeTozibl U CpefcTBa U3MEPEHUI» BXOJAUT B 00pa30BaTENIbHYIO IPOrpaMMy
BBICIIETO O0pa3oBaHHWsi — TporpaMMy OakajlaBpuaTa IO HAaNpaBICHHIO MOATOTOBKH/
crenuanbHocTH 27.03.01 «CranmapTuzanmst ¥ MeTposiorus» HampasieHHocTH «l{udposas
METPOJIOTHSI M CTaHAapTH3anus». JuciuminHa peanusyercs kadeapoi «Neby.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX 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 «CnocobeH oOCyIIECTBIAT, pPAaOOTHI 1O BBIABICHUIO M IPEIOTBPAILICHUIO
HECOOTBETCTBUM MPOAYKLIUH NPEIbSABISEMbIM TPEOOBAHUSIM

CopepxaHue IUCHMIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C IOJATOTOBKOM
CTYAEHTA K PEILICHUIO0 OPraHU3aLMOHHBIX, HAYYHbIX U TEXHMUYECKHUX 3a7a4 JJIs OCYLIECTBICHMS
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 U3MEPEeHUIX U UX (PU3MUECKUX OCHOBAaX, 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 W MHCTpyMeHTOB BigData M HMCKYCCTBEHHOrO HMHTEIUICKTA,
KJaccu(UKalus U OCHOBHBIE XapaKTEPUCTUKU METOJOB M CPEICTB H3MEPEHHH pPa3Iu4HBIX
(¢u3nyeCKUX BEJIIMYMH, & TaKXKe€ METOJOB U CPEICTB MU3MEPEHHH Ha IMPOU3BOJCTBE; OCHOBBI
KOHTPOJISl BAKHEHIINX apaMeTPOB NPOAYKIUH, BUIBI U METO/Ibl UCTIBITAHUH.

[IperoaBanyie MUCHMIUIMHBI TPEAYCMaTPUBACT ClieAylomue (OpMBbI OpraHU3aALUN
y4eOHOro mpoliecca: JIEKLUH, JJabopaTopHbIe pabOThl, CAaMOCTOsTeNIbHAs paboTa 00yJaroerocs,
KYpCOBO€ MPOEKTHUPOBAHHE.

IIporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJA: TEKYILUN
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 PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI

[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 UW3MepeHui. Kpome TOro, Menpl0 MpenojaBaHus JUCHHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMH, Kilaccu(HKaIuel U Ha3HAYCHHUEM METOJIOB KOHTPOJIS U
UCIIBITAHUH Ha MPOU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa30oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIIEr0 00pa3oBaHus (janee —

OI1 BO).

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

B pesynbrare m3ydeHus MTUCHUIUIMHBI OOyYaroIIUics TOJDKEH 00afarh CiledyIoIuMH
KOMIIETEHIIMSIMUA WIIM UX YacTsAMHU. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeueHb KOMIETCHIMI ¥ UHAUKATOPOB UX JIOCTHKCHUS
Konu
Kareropus (rpynna) Kon v HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
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 BnageTh HaBbIKAMU aHAIM3a 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 HCTIOIB30BaAHUS
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 TOKYMEHTAIIHIO B
[IpodeccuonanpHbie | CpEaCTB obnactu obecrieueHrs eINHCTBA U3MEPEHUHN 1
KOMIIETEHIIH MU3MEPUTENIBHON METPOJIOTHUECKOro obecrieueHust paboThl CPesICTB
TEXHUKH U U3MEPEHHUS
MPOBOJIUTH UX
aTTEeCTalUIO
[1K-3 Criocoben I1K-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




IPEIOTBPAILICHUIO HPOTYKIIUH

HECOOTBETCTBUI [1K-3.VY.3 ymetb BbIOUpaTh U pa3padaThiBaTh
HPOTYKIUH METOJIbI M CPEACTBA KOHTPOJISI TEXHOIOTUIECKOTO
IPEIbABISEMBIM npolecca, TEXHOJIOITHYECKOIl oneparui,
TpeOOBaHUAM pa3pabaThIBaTh CXEMbI H3MEPEHUH M 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 MaTEMaTUYECKasi CTATUCTHKA,

— «Mertponorus. O01ast Teopusi HIMEPEHHI»

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

— «Mertponoruueckast SKCIepTH3a,
— «lIpuknaaHas METpOIOTHsIY,

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

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 oOmeM oO0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHJOB y4eOHOMH
paboTHI 110 AUCUHUIUIMHE (M pACIpeieIeHHE 3TON TPYI0OEMKOCTH [0 CEMECTPaM) MPEACTABIICHBI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUTLITTHBI

Bun yuebnoit paboTbl

Bcero

pr,HOGMKOCTB 110 CEMCCTPpaM

Ne6 Ne7 Ne8
1 2 3 4 5
Oobwasn mpyooemKocmb OUCUUNIUHDL, 11/ 396 3/ 108 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 24 8 6 10
AyoumopHhuie 3anamus, BCETO 4ac. 48 16 12 20
B TOM YHCJIC:
nexiuu (J1), (dac) 24 8 6 10
npakTuyeckue/cemunapckue 3anstus  (113),
(dac)
naboparopusie pabotsl (JIP), (dac) 24 8 6 10
KypcoBoii npoekT (padota) (KII, KP), (gac) * *
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 321 83 123 115
Buo npomesccymounoit ammecmayuu:. 3a4er, 9K3., OK3. OK3.
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3., JK3.
DK3.*%*) OK3.
IIpumeuanue: **KaH}ll/I}laTCKHﬁ 9K3aMeH
* - gacel , HE BXOJIAIINE B AyAUTOPHYIO HATPY3KY
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 Hewrmm | 113 (C3) JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)




Cemectp 6

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

10

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 COXPAaHCHUSI.

40

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 (hr3maeckux BEJIMYMH,|
OCHOBAHHBIE HA METACTAOMIbHBIX nepexonaax.

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

23

Pasnen 4. [IpuMeHeHNe 3aKOHOB ONTUKU B (PU3NYESCKUX
U3MEPEHHSIX

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

Tema 4.2. WuTephepennmonnsie U
NOJISIPU3ALMOHHbBIE METOAbI u3MepeHnid. DoTomerpus.

10

Htoro B CCMECTPC:

83

Cemectp 7

Paznen 5. OCHOBBI TEOPUU 2IIEKTPOMATHUTHBIX
B3aUMOJICHCTBUI B (DU3UKE U TEXHUKE U3MEPEHHH

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 npupoia cBeTa.

30

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,
CTPOCHUE BCUICCTBA. CHeKTpBI H3JIYUYCHHA, MMOTTIOUICHM]

1 UX aHaJIn3.

20




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.

13

Pa3znen 8. Meroasl uzmMepenuii

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

Tema 8.2. OcoOEHHOCTH OCHOBHBIX METOJIOB
HU3MEPEHUH.

Tema 8.3. MeTtoap! 1npoBBIX U3MEPEHUI

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

20

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

Tema 9.1. OcHOBHEBIE OIpeCNCHHsI, CBSI3aHHBIE CO
CpEACTBOM U3MEpEeHU (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 IU(poBEIX CU.

10

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,
PacXoJl JKUJIKOCTEH 1 T'a30B).

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

Tema 10.5. Onruko-usnieckne n3MepeHusl.

30

Hroro B cemecrpe:

123

Cemectp 8

Paznen 11. CoBpemMeHHBIE METOIBI UCCEAOBAHUS
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
TPaJULMOHHOM 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. 4 8 40

Tema 12.4. M3mMepeHuss U KOHTPOJIb HapaMmeTpoOB
pe3bOBI 1 3y0UaThIX KoJiec (mepenay).

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. MeTofbl U Cpe/icTBa Hepaspyliaomero 3 2 40
KOHTPOJISL.
Tema 13.3. Hasmauenne wu kiaccudukamnms
METOJOB UCIIBITAaHU.
Tema 13.4. KoHTposb 1 ucnbITaHUS Ha [U(PPOBOM
MIPOU3BOJICTBE

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

U3MEPUTEIIbHOM TEXHUKH. ! 15
Tema 14.2. CoBpeMeHHbIE U MEPCIEKTUBHBIE
U3MEpPUTENIbHBIE TEXHOJIOIMH, CUCTEMBI M CEHCOPBI.
BeimonHeHne KypcoBoro mpoexTa 0
Hroro B cemecTpe: 10 10 115
Hroro 24 0 24 0 321

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

4.2. CO,Z[Cp)KaHI/IC Pa3saciioB U TEM JICKIITMOHHBIX 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. Copnepxanne 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
B3aMOCBA3HU (1)I/ISI/IT-IGCKI/IX BCIIMYHH.

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/Ibl U3MEPESHHUSI CHUITBI K MACCHI.

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-KMHETHYECKOH  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 MCTaCTa6I/IJ'II)H])IX
nepexonax.

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

Tema 3.3. TepMoauHAMUYECKHE MPOLECCHI, TEMIEPATypHbIE
mkajabl. Mcnonp3oBaHue 3aKOHOB TEPMOANMHAMUKHU, 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. 3akoHsl TreomeTpuyeckod ontukd. Onruyeckas
MHUKPOCKOITHSL.
5 SMIOUPHUYECKHX 3aKOHOB TreoMeTpuueckol ontuku. Iloctpoenue
N300pakeHus, 1aBaeMOr0 MUKPOCKOIIOM.

Tema 4.2. VHTepdepeHIIMOHHbIE U TMOMSPU3AIMOHHBIE METOIbI
u3Mepenuil. oroMeTpusl.
Wnrepdepenius CBeTa, TIPUHIINTT (hopmupoBaHus
WHTEePPEPEHIIMOHHBIX ToJ0oc. JIMHeHass W KpyroBasl 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 HEIEKTPUICCKUX BEIMYUH B AJIEKTPHUUCCKHE.
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'0 U3ITyUYEHHUS KaK BOJIHBI.

[TapameTpsl

Pasnen 6. DneMeHTEI
KBaHTOBOH (DU3MKH B
HU3MEPEHUSIX

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#M  nyanu3m. [lpuHIMI HeonpeneneHHOCTU
['eitzenoOepra.
Tema 6.2. CoBpeMEHHOE CTPOEHHE aTOMa, CTPOEHHE BEIIECTBA.




CHeKTpel N3ITy4YeHMs], MOTJIOIEHNS U UX aHau3.

CoBpemeHHass  Mojenb  aroma. KBaHTOBbIE — XapaKTEpUCTUKU
anekTpoHoB. O0pa3oBaHuEe MOJIEKYJ M KPHCTAJUIOB. AHAIIM3 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
Bugapl morpemHocTeii u3MepeHus. MeToApl ONMMCAaHWS M OLICHUBAaHUS
nmorpemrHocTelt  m3MepeHuil. OCHOBHBIE TPHUHIUIBI CYMMHPOBaHUS
norpemHocTelt  u3MepeHuid. OOpaboOTKa H3MEpEeHHBIX 3HAUCHUH
(U3NYECKUX BETUYHH.

Pasgen 8. O0mue ceenennst o
METOAaX U3MEPEHUN

Tema 8.1. Krnaccudukamms wusmepenmis. 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 U3MEPEHUI: METOABbl HEMOCPEACTBEHHON OLIEHKH, METOJbI
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 HCIIOJIB3YyEMOT'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. OyHkuus
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 1 (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
['pyniel 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
norpemHocty CH.

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

Tewma 10.1. ['eomeTprdeckre BeTHUNHBI
W3mepsiemble  reomeTpudeckre BenMuuHBL. — Kiaccudukanuss u
Ha3HauYCHHE METOJOB M CPEICTB HW3MEPEHHH TI'eOMETPHUYECKUX
BeIMYnH. MexaHnnyeckue u ontuko-mexanmdeckue 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, TapaMeTphl
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 COCTOSIHHC
BEIICCTB M MaTepualioB (KOHIEHTPAIUS BEIIECTB, BJIAKHOCTD,
IUIOTHOCTh, TeMneparypa). Kiaccudukanus M Ha3HaYeHUE METOJIOB U
CpEJICTB U3MEPEHUI.

Tema 10.5. OnTuko-uznvyeckue N3MEepeHus
UsmepsieMble  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 MPUMEHEHHUSI 1 OTPaHUYCHHSL.

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
uHTepHeT Beuieid. CoBpeMeHHbIE MPOM3BOACTBEHHbIE MH(DOPMAIIIOHHOA
W3MEepHUTENbHBIE cucTeMbl. Pabora ¢ m3mepurensHOW wH(poOpMmanuen B
¢dopmare BigData.

Tema 12.2. 3mepeHust yriioB, TMHEHHBIX Pa3MEpPOB

Metoapl ®  cpencTBa  M3MEPEHHH  YIJIOBBIX  BEJIHMYMH.
W3MepuTenbHbIi MHCTPYMEHT, PhIUYQKHO-MEXaHHUECKHE 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
nosepxHocTei. CpencTBa U3MepeHUd OTKIOHEHUH (OPMBI IJIOCKUX 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 u 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 rmokazarteieidl KadecTBa IMOKPHITHH. Meroasl
CpelICTBa M3MEPEHHA TONIIMHBI, TBEPJOCTH W MIEPOXOBATOCTH
MOKPBITHH (TIIICHOK).

Tema 12.7. MHorodyHKUMOHANbHBIE HW3MEPHUTEILHBIE CHUCTEMBI
JUTSE KOHTPOJISL TIApaMeTPOB CI0KHOMPOMMIEHBIX JIeTaleH U y3JI0B
CnoxHonpouiabHble — J€Tald W y37bl, HCHOJNb3yeMble IpHU
IIPOU3BOACTBE 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.
Knaccudukanus MeTonoB KOHTPOJIS.

Hcrionp3oBanne KOHTPOIIS MIPH TEXHOJOTHIECKOH 00paboTke aeTainei.
[MpuHIHIEL KIacCU(UKAIIMKA METOJOB KOHTPOJIS.

Tema 13.2. MeTozp! U cpelCcTBa HEPA3pYyLIAIOUIETO KOHTPOJS Ha
TPaJULHOHHOM U LH(POBOM IPOU3BOACTBE.

OCHOBBI HEpa3pyIIAIOLIEro KOHTPOJIA. MeToIsl Hepa3pyllaroliero
KOHTPOJIA: panuanroHHBIH, MarHUTHBIH, BUXPETOKOBBIH,
aKycTU4yeckuid, ontuueckuil. Hepaspymaromuid  KOHTpOJdb  Ha
(G pOBOM TIPOU3BOJICTBE.

Tema 13.3. Haznauenue u knaccupukanus METOIOB UCTIBITAHUH.
[MpuHnunel knaccuUKAMA METONOB HCHBITaHWH. OCHOBHBIE BHIBI
UCTIBITAHUI: MEXaHWYeCKHe, Ha yAapHble BO3ICHCTBUI, Ha
BO3JICKCTBHE BUOpaluii, Ha BO3JCHCTBUS JHMHEWHBIX YCKOPCHHIA,
UCTIBITAHUS IEKTPOOOOPYAOBAHHSI.

Tewma 13.4. KonTpousb u ucnibITanns Ha E(QPOBOM IPON3BOJICTBE

Paznen 14. [lepcniekTuBHBIE
HaIpaBJICHUs Pa3BUTHUS
M3MEPUTEIIbHON TEXHUKH

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

Tema 14.2. CoBpeMeHHbIE U NEPCIEKTUBHBIC 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

Ne | Temsbl npakTHYeCKUX
n/n 3aHATHN

3 aux No
@opMBI IPAKTUYECKUX | TpyrnOEeMKOCTh, |IPAaKTUYECKOH |pa3zaerna
3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TabIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HawnmeHnoBaHue 1a00paTOpHBIX paboT TpynoemKocTs, | MPakTHHECKOH | pasiena
n/m (uac) MTOATOTOBKH, | JHCIIHII
(gac) JINHBI
Cemectp 6
1 | Pacyer morpemHocTu BecoB 3 1 2
2 | UccnemoBanne OCHOBHBIX METPOJIOTHICCKUX 3 1 2
XapaKTEPUCTHK IEKTPOMEXAHUUECKUX
M3MEPHUTENBHBIX PHOOPOB
3 | M3Mepenue cKopocTH BpallleHUs TAXOMETPOM 2 1 2




Cemectp 7
1 | IIpsimble, KOCBEHHBIE U COBMECTHBIE 2 1 5,10
U3MEpEeHUs
2 | V3mepeHwust 4acTOThI, IEpUoa U (asbl 2 1 5,10
ANEKTPUYECKUX CUTHAJIOB
3 | 3mepenune napaMeTpoB AIEKTPUICCKUX 2 1 5,10
neneu
Cemectp 8
1 | 3mepeHue mepoxoBaToCTH MOBEPXHOCTH 3 2 12
2 | OnpeneneHue METPOIOTHUECKHUX 3 2 12
XapaKTePUCTHK U3MEPHUTEIBHOTO
WHCTPYMEHTA
3 | Ananu3 nokanbHOM cxembl mosepku CU 2 1 12
4 | CTaTUCTUYECKHUI KOHTPOJIb Ka4eCTBa U 2 1 13
CTaOMIIBHOCTH MPOU3BOJCTBEHHOT0 IpoIiecca
Bcero 24

4.5. KypcoBoe npoeKkTHpoBaHHEe/ BHIIOIHEHUE KypCOBOU PabOTHI

Lens kypcoBoro mnpoekta: pa3paboTka METOIUKH H3MEPEHUN pPa3IUYHBIX BEIUYHH;
pa3paboTKa METOIMKN KaJTuOPOBKU WIIM MTOBEPKH CPEICTB U3MEPEHUI.

YacoB npaKTHIECKOH TOATOTOBKH: 8.

[IpuMepHBbIe TeMBI 33JJaHUI HA KypCOBOM MPOEKT npuBeeHsl B pasaene 10 PII/L.

4.6. CamocrosTenbHas padboTa 00y4armuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEJIEHBI B Ta0uLe /.

Tabnuna 7 — Bunbel caMmocTosaTenbHON pabOThI U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 6, Cemectp 7, Cewmecrp 8,
Bun camocrositensHOM paboTh
qac qac qac qac
1 2 3 4 5
N3yueHne TeopeTHyeckoro Marepuasia 105 30 45 30
nucturuHel (TO)
Kypcosoe npoektupoanue (KII, KP) 30 - - 30
PacuetHo-rpaduueckue 3aganus (PI'3) - - - -
Brinonnenue pedepara (P) - - - -
[ToaroToBka K TEKyLieMy KOHTPOJIIO i ) i i
ycneBaemoctu (TKVY)
Jomamraee 3amganue (/13) 43 8 25 10
Kontponsabie pabothl 3a04ankoB (KP3) 115 40 40 35
[ToaroToBka K MpoOMeKyTOUHOM 28 5 13 10
atrecrauuu (ITA)
Beero: | 321 83 123 115

5. [lepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS

JIJIsL CAMOCTOSTEIBLHOM pa60TBI 06yqarom1/1xca IO JUCHHMITIIIMHE (MOI[yJ'IIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON padoThl O0yYaromMXcsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb eYaTHBIX U DJICKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.




Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiue
CTBO
IK3EMIT
JISIPOB B
ITudp/ 6ubImo
URL ajpec bubnuorpaduueckas ccpuika TEKe
(kpome
ANEKTPO
HHBIX
AK3eMIT
JIAPOB)
006 O-75 OCHOBBI METPOJIOTHH: YUCOHHK / 5
Oxpernunos B.B. u ap. — CI16: 'YAIL,
2020. 479 crp.
https://znanium.com/catalog/document?id= | MeTposorusi, cTaHAapTU3aLUS U
373502 ceprtuduxanms: yaeOuuk / IBanoB A.A.
u ap. — M: UHOPA-M, 2021. 301 ctp. /
004 11 75 [udposast meTposorus : yuebHoe 3

nocooue / 1O0. A. AnToxuna [u ap.] ;
pen. B. B. Okpenunos ; C.-Ilerepb. roc.
VH-T a3POKOCM. IPUOOPOCTPOCHUSI. -
Cankr-IletepOypr : U3n-so ['VAII,
2021. - 181 c.

https://znanium.com/catalog/product/14058
13

[lleep, A. Unayctpus 4.0 : ot
MIPOPBIBHOM OM3HEC-MOJIETH K
aBTOMAaTH3alMK1 OU3HEC-TIPOIIECCOB :
yueOnuk / A. B. llleep ; nep. ¢ anri. O.
A. Bunnuenko, /. B. Credanosckoro ;
nox Hayy. pea. 1. B. Credanosckoro. -
Mocksa : MU3marensckuil oM «Jlemo»
PAHXwuI'C, 2020. - 72 c. -
(Axagemuueckuii yueOHuk). - ISBN
978-5-85006-194-4. - Tekcr :
aneKTpoHHBIH. - URL:
https://znanium.com/catalog/product/14
05813 (mara obpamenus: 13.05.2022).

https://znanium.com/catalog/product/14057
79

[Mudposas tpancpopmarnus: loT, Al,
VR, Big Data / Digital Transformation:
IoT, AL VR, Big Data : c6opauk
nokianos XII MexayHapogHon
CTYJIEHUYECKOW HayYHO-TIPAKTHUYECKOU
KoH(pepeH1MH / OTB. 3a BbII. M. A.
HBanoga. - Mockga : [leno
(PAHXwuI'C), 2019. - 256 ¢c. - ISBN
978-5-85006-171-5. - Tekcr :
aneKTpoHHBIH. - URL:



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

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

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

Mertponorus: yueonuk /. baBeikun O.b.
u 1p. — M: ®opywm, 2020. - 522 c1p.

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

CranmapTu3zaius, METpOJIOTHS,
MOJITBEPKICHHUE COOTBETCTBUSI:
yueonuk / bonapes bB.I1. — M: UH®PA-
M, 2021. - 365 cp.

53 T30

Tennop I>x. BBenenue B Teoputo
ommbok. M.: M3x. Mup, 1985. — 324c.

2 3K3.
DO

681.2 M45

Meiizna ®@. D5eKTpOHHBIE
HU3MEPHUTENIbHBIC TPUOOPHI U METOIbI
n3Mepenuii. M.: Mup, 1990. — 535c.

2.9K3.-
I'c;3
9K3.-
®0; 3
9K3.-
CcO

3akoH P®D «O0 obecnieueHnu equHCTBA
HU3MEPEHUIN».

3akoH PO «O cranpapTuzanuu B
Poccuiickoit denepanmmy.

ITonoxeHre 0 eAUHUIIAX BEIUIMH,
JIOITYCKaeMbIX K IPUMEHEHUIO B
Poccutiickoit @e-aepanyn
(IToctanosnenue IlpaBurenscTBa
Poccuiickoit @enepanuu ot 31 okTA0ps
2009 r. Ne 879).

7. TlepedyeHb IMEKTPOHHBIX 00OpPa30BaTEIBHBIX PECYPCOB
WH(OPMaIMOHHO-TEIEKOMM YHUKAITMOHHOH ceTu « IHTepHeT)
Ilepeuenn JJIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMaLIOHHO-

TCHGKOMMYHHKaHHOHHOﬁ CCTHU «I/IHTCpHeT»,

npuBeieH B Tabmuie 9.

HCO6XOI[I/IMLIX L OCBOCHHUA JUCHUIIINHBI

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HHGPOPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL ampec

HanmenoBanue

http://fundmetrology.ru/

U3MEPEHUIN

denepanbHblii HHPOPMALIMOHHBIH
dboHI 110 00eCTIeYeHHUIO eIMHCTBA

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

tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-

texnicheskix-izmerenij.html

TEXHUYECKUX U3MEPEHUN

Metponorudeckre OCHOBBI

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

MCTpOHOFH‘-ICCKOC obecrneueHue

http://www.qumer.info/bibliotek Buks/Science/metr/01.php

ceptuduxanms

MCTpOHOFI/IH, CTaHapTU3anus 1

http://studopedia.net/10 167295 printsipi-i-metodi-

izmereniya.html

[TpuHIIMIIBI ¥ METOBI U3MEPEHUS



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
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

8. Ilepeuens nHDOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mMPOrpaMMHOTO OOECIIEUCHHsI, HCIIOIB3YeMOT0 TPH OCYIIECTBICHUH
00pa3oBaTeNLHOTO MpOoIiecca MO AUCIUILTHHE.
[lepedyeHp UCIONIB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HMH()OPMAIMOHHO-CITPABOYHBIX CHUCTEM,HCIT0JIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb HUCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HaunmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCIUTUIHHE, TPEICTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU Oa3bl (mpu HEOOXOMMOCTH )

1 | MynpTuMenuiiHas JeKIUOHHAs ayIUTOPUS

CriennanusupoBaHHas J1a00opaTOpUsl «METPOJIOTHH U 52.51, 52.50
TEeXHUYECKHUX M3MepeHuit», «ludpoBoil MeTposorum»

10. Onenounble cpeacTBa AJIs MPOBEIEHHS TPOMEXKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEIACTB/AJS TPOBEACHUS IPOMEKYTOYHOH aTTeCTaI[HH
oOyyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIIH

Buj npoMexxyTo4HOM aTTecTaniu IlepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.
BeimonHeHre KypcoBOTO IPOSKTa DKcriepTHasi OIIEHKAa Ha OCHOBE TPeOOBaHMIA K
COJICPKAHUIO KYPCOBOT'O MPOEKTA.

10.2. B kayecTBe KpUTEpUEB OLCHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIIA OOYYaloUIMMHCS TPUMEHSETCS S5-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas mpuBefeHa B Tabuune 14. B TeueHne cemecTpa MOXXET UCIOIb30BaThCS
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu ouieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIIHIH




Or1eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— oOyyvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH H ﬂOHOHHHTeHBHOﬁ JIMTCPATYPHhI,

OTIIMYHON o
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MMPAKTUIECKON
JIESITCIIBHOCTHIO HAIPaBJICHUS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIUATHM3UPOBAHHBIX TIOHATHH.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPATYPBI;
ODOLLION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITeIHbHOCTHIO
«BAUTEHOY
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIQJICET CHCTEMOM CIIeNHaIN3UPOBAHHBIX TOHITHH.
— 00y4YaroNuiicsi YCBOMJI TOJBKO OCHOBHOHM MPOrPaMMHBIN MaTepuall,
M0 CYIIECTBY H3JIaraeT €ro, OMUpPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYNIECTBEHHBIC OMMUOKH M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHLHOY .
— WCIIBITBIBACT 3aTPYJHCHHS B IMPAKTHUYECKOM TPUMEHCHUU 3HAHUH
«3AUTEHOY
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HaydHBIC MTOJIOKCHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YaCTUYHO BJIAQJICCT CHCTEMOM CICIMATU3UPOBAHHBIX MOHSITHH.
— o0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MaTepuana,
— JIONyCKaeT  CYIIECTBCHHBIE  OMMUOKA W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIIHLHOY .
paccMOTpEeHHH MPOoOJieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3a4TCHOY

— MCIIBITHIBAET TPYIHOCTH B MPAKTUUECKOM MPUMEHEHNUN 3HAHU;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taosmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa Koz
MHAMKATOpa
1 [TonsiTust pusmueckuit 00beKT, pru3nueckas BeIUUNHA, PU3NUECKOE MK-333
T0JIE.
2. Buner nemkenns. OCHOBHEBIE ITTOJIOKEHNST KHHEMATHKN M TMHAMHWKH. I1K-3.3.3
3 [leproanueckue npoueccel. PezoHaHc u ABJEHUs BOJHOBBIX K-3.3.3
MIPOLIECCOB B TEXHUKE U3MEPEHUI
n MonekynsipHO-KUHETHYECKasl TEOPUS. 3aKOHBI THIPO- U a3POCTATUKH K-3.3.3
B U3MEPEHUSIX.

5 ®da30BbIe IEPEXO/Ibl, METACTAOMIIbHBIE M KPUTUYECKUE COCTOSHHUS. K-3.3.3
' [TpuMeHeHne MeTacTaOMIIbHBIX COCTOSIHUM B H3MEPEHUSIX. o
6 WuTepdepeHinoHHbIE U MONIIPU3ALUOHHBIE METOAbI U3MEPEHUIA. K-3.3.3
' doromeTpusl. o
7 OcHOBHBIE TIOJIOKEHUS NIEKTPOCTATUKU U UX TPUMEHEHUE B K-3.3.3
' U3MEPEHUsIX (PU3NYECKUX BETUYMH. o




OCHOBHBIE 3aKOHBI 3JIEKTpOMarHeTusma. Tepmo- u

8 TEH30pE3UCTUBHBIN 3P DeKT, 3p ekt Xosuia B U3SMEPEHUSIX. TK-3.3.3
9 DJeKTpoOMarHuTHbIE BOJIHbI, ypaBHeHUs: MakcBeia. [Tapamerpsl MK-333
' CBETOBOI'0 M3JIy4Y€HUs KaK BOJIHBI. o

CoBpeMeHnHas MoJiesib aToMa. KBaHTOBBIE XapaKTEPUCTUKU
10. [IK-3.3.3
a51eKTpoHOB. OOpa30BaHNE MOJIEKYI M KPUCTAIUIOB.
. I1K-1.3.3
[TonsTHE 00 N3MEPEHUHU: OCHOBHOE YpaBHEHHE U3MEPEHUI],
11. o [IK-2.3.1
roMOMOp(QU3M. K-3.3.3
[IK-1.3.3
12. Knaccudukanms namepeHui. I1K-2.3.1
[1K-3.3.3
I1K-1.3.3
13. HopmaiibHble yCII0BHSI U3MEPEHUN. [IK-2.3.1
I1K-3.3.3
I1K-1.3.3
14. CrpykTypHas cxema U3MEPEHUN U U3MEepUTEIbHAs 3a1a4a. [IK-2.3.1
I1K-3.3.3
15 Buibl orpemHocTeil 1 HeonpeAeIeHHOCTEN N3MEPEHUN MK-1.¥.3
' ARLTIOTP bea peHiH. MK-1.B.3
16 Cucremaruueckast norpettHocTb. CTaTUCTUYECKUE CIIOCOOBI [K-1.¥.3
' BBISIBJICHUS CHCTEMATHYECKUX CMEILIEHUI pe3ynbTaTa U3MEPEHUN. I1K-1.B.3
. . [IK-1.¥.3
17. Toueunble U UHTEPBAJIbHBIE OLIEHKHU CITyYaiHbIX HOIPELUIHOCTEH. MK-1.B3
. . [K-1.¥.3
18. OO01ue npaBuiia CyYMMUPOBAHHUS MTOTPEIIHOCTEN U3MEPEHUH. [K-1.B.3
Mertozabl H3MEPEHUI: METOIBI HEOCPEICTBEHHON OLICHKH, METObI [K-1.3.3
19. CPaBHEHHUS C MEPOH. ITIK-2.3.1
[1K-3.3.3
AHanu3 BIMSHUS UCIIOJIB3YEMOT0 METO/A HA TOTPEIIHOCTh [IK-1.V.3
20. .
U3MEPEHMI. [1K-1.B.3
[TonsiTHe 0 cpeACcTBE U3MEPEHUN: CTPYKTYpa, PYHKIIMS [IK-1.3.4
21. npeoOpa3oBaHus, rPaJyupOBOYHAs XapaKTEPUCTHKA, BUJ U THII ITIK-1.B.1
CpPEACTB U3MEPEHHUIA. I1K-1.B.2
HopMupyeMbie METPOTIOTHYECKUE XaPAKTEPUCTUKN CPEICTB IK-1.V.3
22. o
U3MEPEHMI. [1K-1.B.3
[IK-1.V.3
23. AGcomoTHas , OTHOCUTENbHAS U NTpUBeAeHHas norpemHoctu CU. MK-1B.3
. [IK-1.V.3
24. Knaccel TouHOCTH CPECTB U3MEPEHU. MK-1B.3
[IK-1.3.4
25. Knaccudukanus CHU. Mepbl pu3nuecKux BETUUYHH. MK-23.1
Merons! ¥ cpeicTBa U3MEPEHUS TEOMETPUYECKUX BEIUYHH. [IK-1.3.4
26.
Krnaccudukanus n HazHaueHue. I1K-2.3.1
Mertonsl U CpeicTBa U3MEPEHUS MIEKTPUUECKUX BEIIMUUH. [IK-1.3.4
27.
Krnaccudukanus n HazHaueHue. I1K-2.3.1
8 Mertoasl U cpeicTBa U3MEPEHUS MEXaHUYECKHUX BEJIUYHH. I1K-1.3.4
' Knaccudukanus 1 Ha3HaueHHe. [1K-2.3.1
29 Mertonsl U cpeicTBa U3MEPEHUS MTapaMeTPbl CTPOCHHS U COCTOSTHUS I1K-1.3.4
' BellecTB M MatepuanoB. Kiaccudukanys u Ha3HaYCHHE. [1K-2.3.1
30. MeTo1bl U CpeIcTBA U3MEPEHUSI ONTHUKO-(PU3NUECKIX BEIHUHH. [1K-1.3.4




Knaccudukanus n HazHaYCHUE. I1K-2.3.1
31. MeTo/ibl U CpeACTBAa U3MEPEHHI YIIIOBBIX BEJIUYUH. TK-1.3.4
I1K-2.3.1
32 Mertonsl U cpeicTBa U3MEPEHUH JIMHEUHBIX Pa3MEPOB. [IK-1.3.4
' Kinaccudukanmsi, Ha3HaYCHHE, METPOJIOTHIECKUE XapaKTEPUCTHKH. I1K-2.3.1
33 Knaccudukanus oTkiaoHeHHH (OPMBI M B3aHMHOTO PACIIOJIOKEHUS [IK-1.3.4
' MTOBEPXHOCTEH. I1K-2.3.1
34 CpencTBa u3MepeHUi OTKIOHEHHH (DOPMBI TUIOCKUX U [IK-1.3.4
' HWIMHAPUYECKUX TTOBEPXHOCTEH. I1K-2.3.1
. [IK-1.3.4
35. [TapameTpsl IEPOXOBATOCTH U BOJHUCTOCTH MOBEPXHOCTE. MK-23.1
. [1K-1.3.4
36. MeTo/bI U CpeICTBA U3MEPEHUI IEPOXOBATOCTH TOBEPXHOCTH. K2 3.1
. . [1K-1.3.4
37. KoMIuIeKCHBIN U TO3JIEMEHTHBIN KOHTPOJIh MTapaMeTPOB PE3hOEbI. K-2 3.1
38 MeTo/p1 U CpeCTBA KOHTPOJISE HOPM TOYHOCTHU 3yOUaThIX KOJIEC U [1K-1.3.4
' nepeaau. I1K-2.3.1
39. Krnaccudukanus nokasareineid KauecTBa MOKPHITHH. 1K-1.3.4
I1K-2.3.1
MeToas! U cpe/icTBa U3MEPEHUS TONIIUHBL, TBEPAOCTH U I1IK-1.3.4
40. .
1IEpPOXOBATOCTU NOKPHITHH (IJIEHOK). [1K-2.3.1
Cucremsl Uist U3MEPEHUS U KOHTPOJIS TapaMETPOB CIIOKHBIX [1K-1.3.4
41. JieTane: BUJEOMUKPOCKOIIbI, KOHTPOJIbHO-U3MEPUTEIIbHbBIE [IK-3.3.4
MaluHbl, npodunorpadsl, Ja3epHbIE TPEKEPHL. [1K-3.V.3
42. Knaccugukarus METo10B KOHTPOJISL Ha TPOU3BOJICTBE. I1K-3.3.4
[1K-3.V.3
43. Mertoasl Hepa3pyIlIarIEro KOHTPOIS. [K-3.3.4
[1K-3.V.3
. [1K-3.3.4
44, Knaccudukanmst METOI0B UCTIBITAHHIA. K3V 3
. [1K-3.3.4
45. MexaHnYeCcKHUe UCTIBITAHUS U UCTIBITAaHUS HA yJIapHBIE BO3ICHCTBUSI.
[1K-3.V.3
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejpacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aun) ams 3adeta / qudd. 3auera
Kon
Ne i/t [Tepeuyens BompocoB (3amayu) mist 3adeta / nudd. 3auera HHKATOPA

Y4eOHbIM MJIAHOM HE NPEAYCMOTPEHO

[lepeuenr TeM nns KypcOBOTO IPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne ni/m .
KypCOBOM pabOThI

1. Pa3pabotka METOIUKU U3MEpEHU napaMmeTpa/XxapaKkTepUCTUKH
TEXHUYECKOTO 0OBEKTa.

2. Pa3paboTka  METOAMKHM  KOJWYECTBEHHOTO  XUMHYECKOTO  aHaln3a
poObI/BEIECTRA.

3. Pazpabotka meroauku kammbposku CU

4. Pa3pabotka meronuku nosepku CU.




Bompocel Ui mpoBeneHHs IPOMEXKYTOYHOM aTTECTALlMM B BHJE TECTUPOBAHHUS
npezcTaBieHsl B Tabmuie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB
. Kon
Ne n/nn ITprMepHBIii TepeueHb BOIPOCOB Ul TECTOB
MHAMKATOpa
1 Pu3nyecKue 0CHOBBI M3MeEpEeHUI [IK-2.3.1
1. Yro sBasercss 00BbEKTOM U3MEPEHUs? I1IK-3.3.3

a)  (QusMyeckas BeIMYNHA
b)  ¢dwmsuueckuit 0GbeKT
C)  (¢m3HUECKOE SBICHUE
d)  ¢wusuueckoe mone

2.  Kakas ¢pusndgeckasi BeIM9rHA SBILETCS SKCTEHCHBHOM?
a) Tewmmeparypa
b) macca
C) IUIOTHOCTb,
d) naBnenue

3. YkaxuTe UHTCHCUBHYIO (PU3NYECKYIO BETUUUHY
a) OObem
b) Macca
C) BuyrpeHH:ss sHeprus
d) [aBienue
4. Yo ABIACTCS UCTOYHMKOM aHATUTHYECKOTO CHUTHANA C MACC-CIIEKTPOCKOITUH
a) MoueKyJa

b) Arom
c) Smpo
d) Honu

5. Kakoii a¢dexT ucmonp3yercs: B TepMonape
a) DOddexr Tomncona
b) Dddexr [MenbThe
c) DOddexr 3ecdeka
d) Dddexr dxozedpcona

6. Ha xakoM npuHIUIE pabOTAET APKOCTHOM UPOMETP
a)  perucTpalyy MOJHOrO U3IyYeHHs
b) perucTpanyuM MIOTHOCTH U3NTyYEHHs HA ONPENETEHHON JIMHE BOJIHDI
C) perucTpamnuy CMEMEHUS AMaKC.
d) perucrpaimu crieKTpa U3NyUEHHs

7. Kakue npeoOpazoBaTenn OTHOCATCS K IPeoOpa3oBaTeisi TeHEPaTOPHOTO THIIA
a) dotopesucrop
b) Tepmomnapa
c) Tepmopesucrop
d) EmxoctHOIf

8.  MoHu3auuoHHbIC MAHOMETP HCIIOJIB3YIOTCS ISl H3MEPEHUSI
a) arMoc(epHOro JaBJIeHUs
b) U36srTouHOrO MABIEHMS
C) HH3KOTO BaKyyma
d) Beicokoro Bakyyma

9.  DrekTpocraTHyecKas THH3a U3MEHSCT
a) TonbKo HampaBliCHUE IEKTPOHA
b) Tonbko HampaBiieHHE U CKOPOCTh IEKTPOHA
C) TOJIbKO DHEPTHIO U CKOPOCTh DIIEKTPOHA
d) wHanpaBieHue, CKOPOCTh U SHEPTHUIO DIIEKTPOHA




10.  DieKTpoMarHUTHAS JIMH3A U3MEHSET
a) ToubKO HalpaBJeHHE AIEKTPOHA
b) Tonsko HampaBieHHe U CKOPOCTH IEKTPOHA
C) TOJIKO SHEPTHIO M CKOPOCTh AJIEKTPOHA

d) mHanpaBnenue, CKOPOCTB M YHEPTHIO HIEKTPOHA

IlonsiTHe 006 M3MepeHUNn

1. Yro u3 TNEPEUYUCICHHOTO ABJIACTCA HEC MMPU3HAKOM U3MEPCHUS (HO OIPCACIICHUIO U3
PMT 29)?

a) [IpuMeHEHHe TEXHHIECKOTO CPEICTBA;

b) O1ieHKa MOrPEnIHOCTH;

c) COBOKYITHOCTE OTICpAIlHii;

d) HaxoskeHne COOTHOIIECHNUSI H3MEPEHHE BEMUUHBI C €€ eAUHHIIEH.

2. YcnoBus H3MEPEeHUA, MPU KOTOPBIX BIIMSIONINE BETUYHUHBI HAXOSTCS B MIPEAeax
cBOUX pabouux obiacTei, 3To

a) HOpPMaJIbHbBIC YCIIOBHUSI U3MEPEHHUIA;
b) npeesbHbIC YCIOBUS H3MEPCHHH;
c) TPaHUYHBIC YCIOBHS H3MEPCHHIA;
d) paboure ycnoBusi K3MEPEHH.

3. XapakTeprcTHKa U3MEPEHNUH, OTpa)karommasi OJIN30CTh K HYJI0 CHCTEMaTHIECKUX
MIOTPEITHOCTEH Pe3ysIbTATOB U3MEPEHUH, 3TO

a) TOYHOCTD M3MEPEHUIA;

b) MPaBIIBHOCTh H3MEPEHHI;
c) CXOZMMOCTh U3MEPEHHI;

d) JIOCTOBEPHOCTH U3MEPEHHIA.

4. CKonbKO MoJienieil BXOJAT B CTPYKTYPHYIO CXeMy U3MepeHUH?

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

5. Kaxkas u3 cnenyromux orepanuiit HE BrImonHsIeTCS IpH cTaTHCTHYECKOH 00padoTKe
TPYIIBI PE3YJIbTATOB MPSMBIX MHOTOKPATHBIX HE3aBUCHMBIX U3MEPEHHUI:

a) HCKJIIOYEHUE U3BECTHBIX CUCTEMATHUYECKUX IIOIPEINHOCTEN U3 PE3yJIbTaTOB
U3MEPEHU.

b) BBIYHCIIEHUE CPEJHEr0 KBAIPaTUYHOTO OTKJIOHEHHUS PE3YJIbTaTOB U3MEPEHUN.
C) IIPOBEPKA I'MIIOTE3bI O IIPUHAJIEKHOCTU PE3YyIbTaTOB U3MEPEHUN
HOPMAaJIbHOMY PACIpPEIEIIEHHIO.

d) IIPOBEJICHUE JIOTNOJIHUTEIbHBIX U3MEPEHUN C LIEJIBIO IEPENPOBEPKU TUIIOTE3bI.

6. Cormmacao 'OCT P 8.736-2011 ucnons3oBanue kpurepus Xu-kBaapar ([Tupcona)
PEKOMEHIOBAHO IS CIIE/YIOIIETr0 KOJIMUecTBa H3MEepeHnH (n):

a) n<15.

b) 15<n<50.

C) n>50.

d) JUTSE TF0O0TO KOJTMYEeCTBa H3MEPEHHIA.

7. CTaTuCTHYECKHE METOIBI IPOBEPKU OJHOPOIHOCTH SMITUPUIECKOHN BEIOOPKH
OCHOBAHBI Ha!

a) KpUTEpHAJIbHOI MMPOBEPKE TUITOTES.

b) BBIUUCIIEHUH CTAHJAPTHOTO OTKIOHEHHS.

c) MPOBEPKE COIJIaCHsI C HOPMAaJIbHBIM PaclpeJelICHIEM.
d) OIpEeNIeNIEHUH YPOBHSI 3HAUHMOCTH.

8. ITorpemHoCcThI0 U3MEPEHUI HA3BIBAIOT:
a) UHTEpBaJla, BHyTPU KOTOPOTO C 33JaHHOH BEPOSTHOCTBIO HAXOAUTCS 3HAUCHHE
n3MepseMoi pU3MIecKor BETMUHHBI.
b) OTKJIOHEHHUE pe3yJIbTaTa U3MEPEHUS] OT UICTUHHOI'O 3HAUYEHUs U3MEPSAEMO
BEJIMYIHHBI.
C) [IapaMeTp, CBSI3aHHBIN C pe3yJbTaTOM U3MEPEHUM U XapaKTEPU3YIOLIHM
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paccesiHue 3HaYCHUH, KOTOPBIE IOCTATOYHO 0OOCHOBAHHO MOTJIH OBl OBITH PUITUCAHBI
U3MEPSIEMOI BEITMUMHE.

d)

JIOBEPUTEIbHBIC TPAHHIIBI HHTEPBAIBLHON OLICHKH (DM3HIECKOM BEITUIUHBI.

9. IlorpemHocTh U3MEPEHUS, BEIPAXKECHHAS B €AUHUIIAX U3MEPSIEMON BEIMUUHBI, ITO:

a) abCoITIOTHAST TIOTPEITHOCTH;
b) OTHOCHTEJIFHAS TOTPEIITHOCT;
C) [PHBEICHHAS IOTPEIIHOCTb;
d) OCHOBHAsI TOTPEIIHOCTb.
10. K o0mieii cxeme OIEHUBAHUS TOTPEITHOCTH HE OTHOCHTCSL:
a) MOJTyYCHHE PE3YIbTATOB U3MEPCHHIA.
b) BBISIBJICHUE MCTOYHMKOB TIOIPEIIHOCTH M MX aHAJIU3.
C) MPHUHATHAE MOJEIH MOTPEITHOCTH U ONpe/e/icHre e€ mapaMeTpoB.
d) BEIOOP METOJIOB OIICHKHU U OIICHUBAHHE.

Metoabl u3mepeHuit

1. U3mepenus Heckonbkux OB, npon3BoanMBbIe OJJHOBPEMEHHO, IPU KOTOPBIX
nckomoe 3HaueHue OB onpenemsIoT myTeM peleHust CUCTEMbI ypaBHEHUH,
MOJTyYSHHBIX MPU U3MEPEHUAX PA3IMIHBIX COYETAaHUM ITUX BEIUYHH, 3TO

a) [psiMbie n3MepeHus

b) KocBeHHbIe H3MEpeHUSI
c) COBOKYITHBIE H3MEPEHUS
d) CoBMeCTHBIE U3MEPEHHUS

2. I3mMepenue HaIpsHKEHUsI TOCTOSTHHOTO TOKa Ha KOMIIEHCATOPE CPaBHEHHUEM C
n3BecTHOM DJIC HOPMAIBHOTO 3JIEMEHTA, 3TO MIPUMEP U3MEPEHUN

a) METOIOM HEIOCPEICTBEHHOMN OLICHKH;
b) METOJIOM CPaBHEHHS C MEPOH;

c) i depeHransHBIM METOIOM;

d) HYJIEBBIM METOZIOM.

3. B3BemmBaHue ¢ moo4epeIHBIM TOMEICHHEM H3MepsAeMOii MacChl ¥ THPh HA OJIHY U
Ty K€ YalllKy BECOB, 3TO IIPUMEP U3MEPEHUN

a) METOZOM M3MEPEHUI 3aMeICHUEM;
b) METOJIOM CPaBHEHHS C MEPOH;

C) TudepeHIHaTbHEIM METOIOM;

d) HYJIEBBIM METOJIOM.

4. U3MepeHue 3NeKTpUYECKOT0 COTPOTHBIEHHUS MOCTOM C ITOJIHBIM €T0
YPaBHOBELIMBAHUEM, 3TO IIPUMEP U3MEPEHUH

a) METOZIOM M3MEPEHHIT 3aMeICHHEM;
b) METOJIOM CPaBHEHHS C MEPOH;

c) nuddepeHIaTbHBIM METOIOM;

d) HYJIEBBIM METOIOM.

5. MeTox m3MepeHus, Ipu KOTOPOM Ha IPHOOP BO3JIEHCTBYET Pa3HOCTh NU3MEPSIEMON
BEJIMYMHBI ¥ BEJIMYMHBI U3BECTHOTO pa3Mepa, BOCIIPOM3BOAMMOTO MEPOii, Ha3bIBaeTCs

METO/IOM. ..
a) COBIIAJICHUS,
b) HETIOCPEICTBEHHOI OLICHKHY;
c) i GepeHnanbHbIM;
d) 3aMEILEHUS.
6. Kakoii U3 nepevncieHHbIX METOI0B U3MEPEHHUI HE OTHOCHTCA K METOJaM CPaBHEHHS
¢ Mepon?
a) Hynesoii meTog;

b) HenocpencteeHHoit OLCHKHY;
c) Mertox 3aMeIeHUS;
d) MeTo1 TOTTOTHEHHSI.
7. CKOJBKO cylIecTByeT obiacTeil n3mepeHuii?
a) 5;
b) 10;
C) 12;
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d 8.

8. VI3 ckonbKH IUQP COCTOUT KOJ 00J1aCTH H3MEPEHHI?

a) 4;
b) 2;
c) 5;
d) 6.
9. K kakoit 061acT I3MEpEeHU OTHOCHTCS U3MEPEHUE INIOTHOCTH BeliecTBa?
a) MexaHHUYeCKHE H3MEPEHHS;
b) W3mepeHus pacxoja, ypoBHSI U CMECTHMOCTH;
c) PanmuorexHu4eCKre U3MEPEHHUS;
d) DU3NKO-XUMHYECKHE H3MEPEHHS.

10. K xakoit o6macTn n3MEpeHU OTHOCHUTCS] H3MEPEHHE MacChI?

a) MexaHHIeCKUe H3MEPEHHS;

b) W3mepeHus pacxoja, ypoBHS ¥ CMECTHMOCTH;
c) PaMoTeXHUYECKHIE N3MEPEHHS;

d) DU3UKO-XUMUYECKUE U3MEPEHHSL.

CpeacrBa n3mepenuii
1. Kakoif n3 mpu3HaKOB SBIIsETCA BaxkHeH el xapakrepuctukoir CU (o ompenencHuto
n3 PMI 29)?

a) BrIcoKast TOUHOCTB;

b) HopMupOBaHHbBIE METPOIOTHYECKHE XaPAKTEPUCTHKH;
c) Knacc Tounocty;

d) MeTton u3MepeHus.

2. YTo U3 HIKEIIEPEUUCIICHHOTO BT PYHKIMEH mpeodpa3oBaHus?
a) Y(X) =F;
b) X(Y) =F-1;
C) X =F-1(Y);
d) Y = F(X).

3. YTo U3 HXKENEPEUUCIEHHOTO SABISIETCS IPalyUPOBOYHON XapaKTepUCTUKOMN?
a) Y(X)=F;

b) X(Y) =F-1;

C) X =F-1(Y);

d) Y = F(X).

4. Kax pacum¢pobsiBaercst abbpesuarypa UNC?
a) W3mepurenbHas HHOOPMALMOHHAS CUCTEMA;
b) MHHOBaLMOHHAs U3MEPUTEIIbHAS CHCTEMA,
c) WMropTHas n3MepHTesbHas CUCTEMa,;
d) NHbOpMaMOHHO-UCIIOTHUTEIbHBIA CUTHAIL.

5. K xakoif rpyrire HOpMHPYEMBIX METPOJIOTHYECKUX XapAKTEPHCTUK OTHOCATCS
BXOJIHOM UMITEJAHC U BBIXOLHON UMIIeIaHC?

a) XapaKTEPUCTHKH BIHSHUS HA MOTPEIIHOCTS;

b) xapakTepucTuku norpemHocreit CU;

C) JnuHaMudeckue xapakrepuctuka CU;

d) XapakTepUCTUKH dyBCcTBUTEIbHOCTH CU K BHEmHNM (akTOpam.

6. K kakoii rpymnme HOpMHPYEMBIX METPOJIOTHIECKUX XapaKTEPHUCTHK OTHOCATCS
Bapuanys MoKa3aHUH U MOTPEIIHOCTh IPaJyUpOBKH?

a) XapaKTEepUCTUKY BIMSHUS HA MOTPEIIHOCTb;

b) XapakTepucTuky norpemnocreit CHU;

c) JuHaMudeckue xapaxkrepuctuku CU;

d) XapaKTEepUCTHUKU YyBcTBUTENEHOCTH CH K BHENTHUM (hakTOpam.

7. IlorpeiHocTh U3MEPEHUS, BbIpAXKEHHAS B €JUHUIIAX U3MEPSIEMON BEIMUYUHBI, ITO:
a) a0COJIFOTHAsSE IOTPENTHOCTD;
b) OTHOCHTEJIHAS TOTPENITHOCTb;
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c) NpPHUBEICHHAs OTPEIIHOCTE;
d) OCHOBHasl [TOIPENTHOCTb.

8. AGcoroTHAs, OTHOCHTEIBbHAS M IPUBEICHHAS TIOTPEITHOCTH OTHOCSTCS K OJHOM
KJIacCH()UKAITMOHHON TPYIIIE MOTPEIIHOCTEH, KOTOPBIE Pa3InIaroT:

a) B 3aBUCHMOCTH OT XapakTepa H3MEHEHHs BO BPEMEHH;
b) B COOTBETCTBHUH C YCIOBUAMHU H3MEPEHHI;

c) 10 c0CcO0Y BBIPAKECHUS;

d) 10 XapaKTepy MPOSBICHHUSL.

9. MeToanquKaa, UHCTpYMCHTAJIbHAA U CyGLeKTHBHaH MOTPEITHOCTU OTHOCATCA K
OJIHOH KﬂaCCI/I(i)HKaHI/IOHHOI;II rpymne HOI‘peHIHOCTeﬁ, KOTOPBIC pa3jinvaroT:

a) 0 UCTOYHUKY BOSHHKHOBEHHUS,

b) B COOTBETCTBHUH C YCIOBUAMHU H3MEPEHHI;
c) 0 CII0CO0Y BBIPasKCHHS;

d) TI0 XapaKTepy MPOSBIICHHUSL.

10. Mepa TBEpAOCTH — 3TO

a) U3MEPUTENBHBIA IpHOOP;

b) CTaH/apTHBII o0Opaserr;

c) CPEJICTBO M3MEPEHHH;

d) U3MEPUTEIIbHBII HHCTPYMEHT.
MeToabl u cpeACcTBA H3MEPEeHHH HA TPATUIIMOHHOM H IIH(PPOBOM I1IK-1.3.4
NMPOU3BOJACTBE T11IK-3.3.4
1. Kax mpaBuiisHO pacumdpoBsiBaetcst abopesuarypa MNC? TIK-3.V.3

a) NHpOpMALMOHHO-U3MEPHUTEBHBIE CHCTEMBI

b) MHHOBAIIMOHHAS H3MEPUTENbHAS CPENA;

C) W3MepuTensHOE HHPOPMALIMOHHOE CPENCTBO;

d) MHHOBAIIMOHHO-UH(POPMALIMOHHAs CTPYKTYPA.

2. Kakoii u3 s1eMeHTOB He BXOAUT B TunoByto MNC?

a) JATYUKA
b) [peoGpasoBaTesb HHTEPQEiica;
c) Jemudparop;
d) AT
3. Kakoii u3 aneMeHToB He BXOAUT B THHOBYI0 UUC?
a) JIATYUKHA
b) [MpeoGpa3zoBatenp unrepdeiica;
C) nemdparop;
d) AT
4. KoHueBast Mepa JIJIMHBI — 9TO
a) AQHAJIOTOBBIN M3MEPUTENBHBIA IPHUOOD;
b) udpoBoii craHaapTHBIN 00paser;
c) AHAJIOrOBOE CPEICTBO M3MEPEHHIA;
d) AHAJIOTOBBII M3MEPUTEIBHBINA HHCTPYMEHT.

5. Ha kakoMm 3Tare nosBuioch HuppoBoe Npou3BOICTBO?
a) Wunycrpust 1.0;
b) Wunycrpust 2.0;
) Wunycrpust 3.0;
d) Wunycrpust 4.0.

6. Kakag cucrema ue Bxoaut 8 MDC?

a) EAC;
b) CAM;
c) ERP;

d) PDM.

7. Kakas abOpeBuaTypa HCIoib3yeTcs st 0003HaueHuUs [[pOMBIIUIEHHOTO HHTEpHETA
Belei?




a) PSK;

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

8. Br1bepuTe OCHOBHYIO TEXHOJIOTHIO, KOTOPAsi NCIIONIB3YETCSI AU YIIPABICHUS
ycTpoiicTBamMu [IpoMBINUIEHHOTO MHTEPHETA BELIEi

a) o0auHasi;

b) HepacIpeIeeHHas;
C) TPaJAUIHOHHAS;

d) Mal1HHas.

9. Kakoe n3 npuBeICHHBIX TEXHUYECKUX CPEJICTB HE BXOAUT B OCHOBHBIC 3JIEMEHTHI
pemrennii [IpoMBITIITIEHHOTO HHTEPHETA Beeii?

e) [IporpamMMmHOe 0OecreyeHune;
f) JIATYHKH,

b)) HCIIONHUTEbHbIE MEXaHU3MBI;
h) MHKPOKOHTPOJIIEPHI.

10. Kaxo#t 13 MyHKTOB HEe BXOJUT B YHCJIO OCHOBHBIX 3a/1a4 METPOJIOTHYECKOT0
oOecrieueHHs POU3BOCTBA?

a) aHAIIN3 COCTOSIHUS U3MEPEHUIT;

b) MPOBEICHUE TIOBEPKH M KATMOPOBKH CPEIICTB H3MEPEHHIA;

C) pa3paboTka OOIIHUX HOPMATUBHBIX TOKYMCHTOR;

d) [POBEACHUE METPOJIOTHIECKOM IKCIICPTH3bI KOHCTPYKTOPCKOM 1

TEXHOJIOTHICCKOMN JAOKYMCHTAIINH.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO JAMCHUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
0o0ydeHus1, Ipe/ICTaBJICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i ITepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIME  TPOIEIyphl  OLICHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, permamMeHTHpyIOIIMX MOPAJOK U HPOUEAYPY
IPOBEIECHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu 00y4aroIluxcs
I'VAIL

11. Metoauueckue yKazaHus Uit 00YYarOIIUXCsl IO OCBOCHUIO TUCITUTLIAHEI

11.1. MeTtoauueckre yka3zaHus [N OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWEe ydeOHOoro marepuana. HasHadeHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPpOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO ITO3HAHWS, HOBEHIIHX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOJEeMBbl, JaeT IEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[TnanupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaTEeIeM;




— pasBuTHE TNPO(ECCHOHAIBHO-ICIOBBIX  KAauyecTB, JIIOOBH K TpPEAMETY |
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIILICHHSI.

— TOsBICHHE HEOOXOIMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITEIFHOM padoThI;

— TOJyYeHHE 3HaHWH O COBPEMEHHOM YPOBHE pPa3BHTUS HAyKH W TEXHHKH U O
IPOTHO3€ MX Pa3BUTHUS HA OJMKAUIINE TOJIbI;

— Hay4YHThCS METOAMYECKH oOpalaThiBaTh Marepuai (BBLICISATH TJIABHBIC MBICIH U
HOJIOKCHUSI, TPUXOIUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B  Pa3IMYHBIX
dbopmynHupoBKax);

—  TI0Jly4e€HHE TOYHOTO IIOHUMAaHUsI BCEX HEOOXOJAUMBIX TEPMHHOB M TIOHSTHH.

JIeKUMOHHBI Marepuaq MOXKET COIPOBOXIATHCS JAEMOHCTpAlMeid  CIalloB |
UCIIOJIb30BAHUEM Pa3/IaTOYHOTO MaTephaia IpPH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHUS OTJCIBHBIX TEMATHK 110 JUCIUILUITHE.

CrpyKTypa NpeaocTaBIeHUs JEKIUOHHOTO MaTepHaa;

—  TIpE3CHTALHS;

—  BHICOPOJIHKH;

—  BUJICOYPOKH;

—  CTEHJBI.

1. BBoanass 4yacTb JeKUMH (BCTYIJIEHHE) HpPEIyCMATPUBAET BpeMs Ha IPOBEPKY
TOTOBHOCTHU CTYACHTOB K 3aHATHUIO (MX HAMYME U OCMOTP BHEIIHETO BHUJA, TEKYIIUNA KOHTPOJIb
MPOMJICHHOTO paHee Y4YeOHOro marepuaia),a TakKe OOBSIBICHHE TEMbl JICKIUU, €€ IIeJeH,
PEKOMEHIallMii IO UCIIOJIb30BAHUIO YUeOHOI JIMTEpaTyphl B 4achbl CAMOCTOSITENILHOM paboThI, ¢
yKazaHueM naparpadoB (CTpaHHUIT) U IMOJTHBIX HANMEHOBAHHUNA U3IaHUH.

Bcemynnenue:

—  mema 1eKyuu,

—  yuebHble yenu, Komopwvie 00IHCHbL ObIMb 00CMUSHYMbL HA IEKYUL,

—  yueOHble 8ONPOCHL,

—  yuebHas tumepamypa.

Konmponvnvie 6onpocwi (npumep):

1. Hazosume memponozuyeckue xapakmepucmuxu cpeocms usmepeHull.

2. [latime xapaxmepucmuxy 0CHOBHOU NO2PEUHOCIU USMEPEHUS.

3. Hasoeume ucmoyHuku 0ONOJIHUMENbHbIX NOSPeuHOCmell UsmepeHull.

2. OcHOBHas 4YacTh JICKIIMM pacKpbIBaeT y4eOHBIE BOMPOCH 3aHATHA. llpwm
HEOOXOJUMOCTH KOHKPETH3UPOBATh yUeOHBIH MaTepuall, TJaBHbIC (y3JI0BbIE) BOMPOCHI MOTYT
COJIepKaTh MOJIBOIPOCHI.

Ionsamue o eduncmee uzmepeHull u e20 OCHOBbL:

—  YCOo8UsL eOUHCMBA USMEPEHULL

—  HOpMAamugHble 0CHO8bl €OUHCIEA USMEPEHULL,

—  OpeaHUu3ayuoHHble OCHOBbL eOUHCMBA USMEPEHUU,

—  mexHuuecKue 0CHO8bl eOUHCMBA UMEPEHUII.

3. B 3aKJIFOUUTENIBHON YaCTH JIEKIUH CIEAYET IUIAHUPOBATh BPEMS HA BBIBOJBI, BbIIAYy
3a/laHusl CTYJCHTaM Ha CaMOCTOSITENIbHYIO pa0oTy, OTBETHI Ha BOMPOCH MO MPOUIEHHON TEME,
MOABEJICHUE MTOTOB, a TAaKKE€ HAa OOIIHME BBIBOJBI, MOMOTAIOIINE OCMBICIUTH BCIO JIEKIIHIO,
OTUYETIIMBO BBICBETUTH €€ OCHOBHYIO UJIEIO.

3axnouumenvHas yacme

1. Bv1600v1 no nexyuu.

2.00mvs61eHUe 0YeHOK CMYOeHMaM nO UHUYUATNUBHOMY KOHMPOIIO.

3.3a0anue cmyoenmam Ha camocmosmenvryo pabomy.

4.0Omeemsl Ha 80NPOCHL CMYOEHMOS.



11.2. Meroauueckue ykazaHus A OOYyYaloIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpPAaTOPHBIX paboOT OOy4aromMiCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMsS, NMPAKTUUYECKUE HABBIKHM, OBJA/JETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PHUKAIMOHHONH XapaKTEPUCTHKONH OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATUH.

BeinonHenue 51abopatopHbIX paboT 0O0ydyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIENOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUICeHHE, pa3BUTHE W JETAM3alUs TEOPETHYECKUX 3HAHWM, MOJYYCHHBIX Ha
JCKIHSIX;

— IoJIyuyeHHe HOBOM MH(OpMAIMH 10 N3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ 1a0OpaTOPHBIM
o0opysoBaHHEM U pUOOpamHu.

3ajanue ¥ TpeOOBaHUs K NPOBEJICHUIO JJaO0PAaTOPHBIX PaboT

3agaHue K BBIOJIHEHUIO JIAOOPAaTOPHOW PabOTHI BBIAACTCS IPENOAaBaTelIeM B Havale
3aHATHUS B COOTBETCTBHUM C IUTAHOM 3aHATHH. TeMbl 1abopaTopHbIX pabOT NpUBEACHBI B Ta0I. 5
JAHHOM IPOIPAMMBI.

Beinonnenune nabopaTopHoil paboThl COCTOUT U3 TPEX 3TAIOB:

- JKCIIEPUMEHTAIIBHO-TIPAKTUYECKOTO;

- PpacYeTHO-aHAIIUTHYECKOTI'O,
- KOHTPOJIbHOI'O B BUAC 3alUTLI OTUCTA.

Bo BBomHOII wYactm TmpoBeleHMs J1TaOOpaTOPHOW paboOTHl  IMperycMaTpUBAIOTCS:

BCTYIUIEHUE, BBE/IEHUE, JIOBEJICHHE 10 00yYaroInXcsi OCHOBHBIX Mep 0€30MacHOCTH Mpu paboTre
¢ mpubopamu U 000pyA0BaHUEM JTaOOpPATOPHUH.
BBosiHas yacTh miaHa Tak e JOJDKHA BKIKOYATh IPOBEPKY MOJArOTOBICHHOCTH CTYAEHTOB K
3aHATUIO (TIPOBEPKA BBIMTOJHEHUS 3aJaHMs, 3HAHUHM [0 TeMe 3aHATH, 3HAHUIO PYKOBOMISIINX
JIOKYMEHTOB U JIp.). KOHTpOsIbHBIE BOMPOCH! AOIKHBI (POPMYINPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TI03BOJISUTH YOIUTHCS B TIOATOTOBICHHOCTH CTY/IEHTOB K 3aHSTHIO.

OcHOBHas yacTb 3aHATUS JIOJDKHA  BKJIIOYATh  IOCJIEJOBATENHOCTH  PabOThI
oOydaromuxcsi ¥ IMpernojaBaTeiss Ha 3aHATUU: MOJATOTOBKA J1a00OpaTOpPHOTO O0OpYyIOBaHUS K
paboTe; MOPAIOK NMPOBEJCHUS SKCIEpUMEHTa (OMbITa) — OTpabaTbiBaeéMble BOIPOCH! (3a7aud,
NIEMCTBHUS) U X KPAaTKOE COJIEpKaHUE; TPUBEICHUE Tab0paTOPHOTO 000PYIOBAaHHS B MCXOTHOE
COCTOSIHUE; aHAJIM3 MOJIyUEHHBIX PEe3y/IbTaTOB U 0(hOpMIIEHHE OTYETA.

B 3aganuu Ha 1a0opatopHy0 paboTy yKa3bIBatOTCS:

— HaMEHOBAHUE TEMBI,

- y4eOHBIC TEITH;

— BpeMs U MECTO MPOBEACHHUS;

— nepeyeHb oTpadaThIBa€MbIX Y4€OHBIX BOIPOCOB;

— OpPraHU3alMOHHO-METOINYECKHE yKa3aHHUsS CTYJEHTaM I10 MOATOTOBKE M IPOBEACHUIO
3aHSTHS,

— NepeYEHb JUTEPATYPhl (TOKYMEHTOB), MOJUIEkKAIUX N3YUEHHIO Mepe]l 3aHATHEM;

— OTYETHBIE JIOKYMEHTHl (MaTepuainbl) MO JabopaTopHOM paboTe U CpPOKH HX
IpEe/ICTaBICHHUS.

B 3amanum Ha maGopatopHyro paboOTy mpernojaBaTelh MOXET yKazaTh IepeuYeHb
KOHTPOJIbHBIX BOIPOCOB, HEOOXOAUMBIX JIJIsl IPOBEPKU TOTOBHOCTH OOYUYAIOIIMXCS K 3aHSTHUIO.



B nepeuenp nuTepaTypbl B MaTe€pUanoB Ui MOJTOTOBKH M MPOBEACHHS Ja00paTOpHOM
paboThl MOTYT BKIIOYAThCS YYCOHMKH ¥ YydeOHBIE IOCOOMs, TEXHUYECKHUE OIMUCaHUS |
OKCIUTyaTal[MOHHBIE HMHCTPYKIUH Ja00opaTOpHOro 00OpyIOBaHMS, HMHCTPYKUMH 10 MEpam
0€30IaCHOCTH, PA3JIUMYHBIC CIIPABOYHBIC M JJPYTUE MAaTEPUAIIbI, HEOOXOAUMBIC JIJIsl pAOOTHI.

B oTueTHBIX Marepualiax B 3a/JIaHHUU, KaK MPABHIO, YKA3bIBAIOTCSA: (opMa OTYETa; Kak
NoJbKeH ObITh  odopmieH 1uppoBoii W rpaduyeckwii MaTepual; TOPSJAOK CpPaBHEHHS
MOJYYCHHBIX PE3YJIbTATOB C PACUYETHBIMH, OIICHKA IMOTPELIHOCTEH; MOpSAOK (HOPMYIHPOBKU
BBIBOJIOB M 3aKJIFOUCHHIA; TOPSIOK 3allIUThI BHIMOJIHEHHOH paOOTHI.

Crpykrypa u hopma otyera o JabopaTopHOr pabore

Ot4er o mabopaTopHOU paboTe TOJDKEH COAEPKATH: TUTYIHHBINA JINCT, OCHOBHYIO YaCTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUH .

Ha mumynvnom nucme NOIDKHBI OBITh yKa3aHbI: HAa3BAaHUE JUCIUIUIMHBI, Ha3BaHHE
nabopaTopHOil pabOThl, (GaMuius ¥ WHHUIHAIB TpernojaaBaTelns, (aMWInsg W HHUAUAIBI
CTY/IEHTa, HOMEp €ro y4eOHOM TPyl U 1aTa 3alUThl paOOTHI.

Ocnosnasi wacmv JOJDKHA COJCPXKATh 3aJaHHWe, pe3yJabTaThl AKCICPUMEHTAIBHO-
MPAKTUIECKON pabOThI, paCUeTHO-aHATUTHYECKUE MATCPHAITHI.

Bv1600w1 10 ipoiesiaHHON paboTe TOJKHBI COJIEPKATh PEKOMEHIAIMHU 10 YITyUIICHUIO
YCJIOBHM Tpy/a Ha paboueM MecTe.

TpeGoBanus k oopmieHnro oTyera o JaboparopHoit pabore

TuTynbHBINA TUCT OTYETA TOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEICHHOMY B CEKTOPE
HopMaTHuBHOM nokymenTtarmu ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITH O(GOPMIIEHO B COOTBETCTBUH C
I'OCT 7.32-2017. TpeOoBaHusl NPHUBEACHBI B CEKTOpe HOpMAaTHUBHOW nokymeHTauuu ['YAII
https://guap.ru/standart/doc

[Ipu dopmHupOBaHUHU CIIMCKA MCTOYHHKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu ctanjgapra ['OCT 7.0.100-2018. IIpumeps! odopmileHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTanuu ['Y ATl https://quap.ru/standart/doc.

11.3. Meroauueckue yKka3aHus Ui OOYYAIOMIMXCS TI0 MPOXOXKICHHIO KypCOBOTO
POEKTHUPOBAHHUS/BBITIOIHEHUS KypCOBOM pabOTHI

KypcoBoii npoekt/ paboTa mpoBOAUTCS C LIENbI0 POPMUPOBAHUS Y O0yUaAIOLIUXCS OIbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 3aj1au MPo(eCcCHOHANIBHOMN JesITeIbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00yJaromeMycsi:

— CHCTEMaTU3MpOBaTb W 3aKPENUTh IOJYYEHHBIE TEOPETUYECKHE 3HAHUA U
NPaKTUYECKHEe YMEHHUS MO0 MNpOo(EecCHOHANbHBIM YYEOHbIM JUCHMIUIMHAM M MOAYJISAM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO NMOATOTOBKH, YCTAHOBJIEHHBIMU IPOrpaMMOil yueOHO
JUCLUIUIMHBI, TNPOrpaMMOM  IMOATOTOBKM  CIELMAIUCTAa  COOTBETCTBYIOLIETO  YPOBHS,
KBaTH(UKAIIH;

— TPHUMEHUTH MOJIyYEHHBbIE 3HAHUS, YMEHHUS M NPAKTHUUECKUH ONBIT NPU DPELIEHUU
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJaMU NMPO(EeCCHOHAIBHOM eATENIbHOCTH
10 HAMPABJICHUIO/ CIIEITUATFHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOpeTHYEeCKHEe 3HAHUS B COOTBETCTBUU C 3aJIaHHON TEMOI;

— cdopMupOBaTh YMEHHUS MPUMEHSTh TEOPETUYECKHE 3HAHHUA TIPU PELIEHUU
HECTaH/IapTHBIX 3a/1a4;

— TPHOOPECTH OIBIT AaHAJIUTUYECKOM, pPACUETHOM, KOHCTPYKTOPCKOH paboThl H
c(opMHPOBATH COOTBETCTBYIOLINE YMEHUS;

— chopmupoBaTh yMeHHUsT palbOThl CO CHEIUATBHOM JIMTEPATypOH, CIIPABOYHOM,
HOPMAaTUBHOM U MTPaBOBOM JOKyMEHTAalMEeW U MHBIMU MH(GOPMAIIMOHHBIMU HCTOUHUKAMH;

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


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

—  pa3BuTh NpohecCHOHANBHYIO0 MUCHbMEHHYIO U YCTHYIO peub 00y4aroIerocs;

— Pa3BHUTh CHCTEMHOE MBIIUICHNE, TBOPYECKYI0 WHHUIMATHBY, CaMOCTOSTEIbHOCTD,
OPraHU30BAaHHOCTH M OTBETCTBEHHOCTH 3a IPUHIMAEMbIE PELICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryiaspHOM pabOThl Hal peleHUueM
IIOCTABJICHHBIX 3aJ1a4.

CTpyKTypa HOSICHUTEIBHOM 3aIIMCKH KYPCOBOI0 MPOEKTa/ paOOTEI

[TosicHuTenpHas 3alUCKa JO0J/DKHA COACPXKATh SICHO H3JI0XKEHHYIO IIOCTAHOBKY 3ajauH,
KpaTKoe ONMHCaHHE TEOPETUYCCKHUX MPEANOCHUIOK MO TEMAaTUKE KYpCOBOW pabOThI, 3JIEMEHTHI
HCOOXOAUMOrO ISl  BBIMOJIHEHHS PabOThl MaTeMaTHYeCKOro ammapara, HeoO0XOIUMOe
KOJIMYCCTBO paC‘-IeTOB, HpI/IBeﬂeHI/Ie BBIBOJIOB IIO pe3y.HBTaTaM ATHUX paC‘IeTOB, CIINCOK
UCIIOJIb30BaHHOM JINTEPATYPHI.

TpebGoBanust k 0hOPMIICHHIO MOSICHUTEILHON 3alIUCKU KYPCOBOT'O NMPOEKTa/ paboThl
TpeboBanust kK OQOPMIICHHIO TOSCHUTEIBHON 3alMMCKH KypCOBOH pabOThI / mpoekTa
usnoxensl Ha caiite I'YAII (http://quap.ru/guap/standart/obl main.shtml).

11.4. Mertoauueckue yKazaHus JUIsl OOYYaAIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSTEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHSI.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJII0YATh B CE0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSITENIEHOW paboThI, y oOydaromerocst (hopMHUpPYyeTcs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC'—II/IBa€T BBICOKHH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT NOJYyYUTh HABBIKA TOBBIIICHUS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckuMi  MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaroUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUIIINHE;

— METOAMYECKHE YKa3aHUS IO BBHIMOJIHEHUIO KOHTPOJIBHBIX Pa0bOT (A1 00ydaromuxcs
10 3204HON (hopMe 0OyUeHUs ).

11.5. MeTtoauueckre yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpEeAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEIBI0 OICHUBAHUS XO0Ja OCBOCHUS
IUCIHTIINHEL

B TedeHne ceMecTphl CTYACHTHI

- U3YYaroT JIGKIIMOHHBINM MaTepua 1Mo AUCIUTLIINHE;

- BBITIOJTHSFOT TECTUPOBAHUS TI0 MaTeprajam Jiekuu B cpene LMS;

- BBITIOJIHSIOT KOHTPOJIbHBIE pA0OTHI U JOMAIITHUE 3aTaHUS.

21.]'[5{ TEKYIIECTO KOHTPOJIA YCIIEBAEMOCTU UCIOJB3YIOTCA TECThI, IPUBCICHHBIC B Ta6J'II/IIIe
18.

11.6. MeTtoauueckue yka3aHHs JJi OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[IpomexxyTounass  arrecranuss  OOydyarOIIMXCS  MPEIyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:


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

— D9K3aMeH — ¢opma OICHKM 3HAHHH, MOJYyYEHHBIX OOydYalomMMCs B Ipoliecce
M3y4YCHUS BCEH JMCIMIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIILHOIN pabOThI, CIIOCOOHOCTH
OPUMEHATh MX JJIS PElICHUS NPAaKTUYECKUX 3a/1ady. DK3aMeH, KaK IMpaBWIIO, MPOBOAUTCS B
Heproj SK3aMEHAIIMOHHOW CECCMM W 3aBEpIIaeTCs AaTTECTAlMOHHOW OLEHKOW «OTIMYHOM,
«XOPOIIO», «YIOBIECTBOPUTEIHHOY, HEYIOBIECTBOPUTEIHHO.

Cucrema OLIEHOK IIPU NPOBEACHUM TEKYLIETO KOHTPOJISI U IMPOMEXKYTOYHONW aTTeCTaluu
OCYIIIECTBJISICTCSI B COOTBETCTBUHM C PYKOBOMSIIMM JOKyMeHTOM opranuzamuu PO T'VAIL
CMK 3.76 «llonoxeHue o TEKylleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTaluu
CTYJECHTOB M acCIHUPaHTOB, OOYyYarOIIMXCS IO OO0pa30BaTeIbHBIM MPOTrpaMMaM BBICHIETO
obpaszosanus B ['YAII» https://docs.quap.ru/gquap/2020/sto_smk-3-76.pdf.



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

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




