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AHHOTaNINA

JuctumumHa «MeTosibl U CpeZCTBa U3MEPEHUI» BXOAUT B 00pa30BaTEbHYIO IPOTPaAMMY
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuara [0 HAMpPaBJICHUIO MOJITOTOBKH/
cnenuanbHoct 27.03.01 «Cranpaptusanuss u MeTpojorus» HampasieHHocTH «lludpoas
METPOJIOTHsS U cTaHAapTH3auus». ucuuminHa peanusyercs kadeapoi «Neby.

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

[IK-1 «CrnocobeH mpoBOAUTH aHAIU3 COCTOSIHUS METPOJIOTMUYECKOro oOecredeHus B
NOJPa3/ICIIEHUN METPOJIOTUYECKOM CITyKObI OpraHu3aum

[IK-2 «CrnocobeH OOHOBIATH 0azy paboYMX OHTAIOHOB M CPEIACTB H3MEPUTEIHHOMN
TEXHUKHU U MPOBOJIUTH UX aTTECTALIUIO

IIK-3 «Cnoco0GeH ocCymIecTBIATh pabdOThl IO BBIIBICHUIO U IMPEJOTBPAIICHUIO
HECOOTBETCTBHM MPOAYKIIUH MPEIbSABIIEMbIM TPEOOBAHUSIM

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C IMOJTOTOBKOM
CTYAICHTA K PEHICHUIO OPTaHU3AIMOHHBIX, HAYYHBIX U TEXHUYECKHX 337a4 JJISi OCYIIECTBICHHS
cbopa 1 00pabOTKH HaAYYHO-TEXHUYECKON U (MJIN) TEXHOJIOTUYECKOM MH(OPMALIUY IS PEIICHUS
GyHIaMEHTANBHBIX M NPUKIAAHBIX 33734 C YYeTOM IM(PPOBH3AIMH OPraHU3ALUOHHO-
TEXHUUYECKHUX DOJEMEHTOB METPOJIOTUYECKOro obecrieueHus. PaccmarpuBatoTcss  oOmiue
MOJIOKEHHS 00 M3MEPEHMSIX U UX (PU3MUECKUX OCHOBAX, METOJIaX U CPEICTBAX U3MEPEHUI, B TOM
yuclie B MeTpojiorndeckoil yactu TexHonoruit Muayctpum 4.0 (MHTEepHET Bemiei, Oosbliue
JaHHbIE); TpaBuja OOpabOTKM pE3yJbTAaTOB M3MEPEHMUsS] M OLEHUBAHUS IOTPEIIHOCTEH ¢
UCIIOJIb30BAHUEM METOMOB M HMHCTpyMeHTOB BigData u HCKYCCTBEHHOrO HHTEIUICKTa,
KJaccu(uKausi U OCHOBHBIC XapaKTEPHCTUKH METOJOB M CPEICTB HM3MEPEHHH DPa3IUYHBIX
bu3nYeCKUX BEIWYMH, a TaKXKE METOJOB U CPEICTB M3MEPEHUIl Ha MPOU3BOJCTBE; OCHOBBI
KOHTPOJISI BAKHEHIIINX TTapaMeTPOB MPOAYKIUH, BUIABI K METOIbI HCTIBITAHUI.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Cienyromue (QopMbl OpraHu3aluu
yueOHOro  mpolecca: JeKyuu, npaKkmuyeckue — 3amamus,  1abopamopHvle  padomul,
camocmosamenvHas paboma 00yuarue2ocs, Kypcogoe npoeKmuposaHue.

[TporpaMMoi#l TUCHMILIMHBI MPETyCMOTPEHBI CIEMYIOIUE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe sK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHS JUCIHUIUIMHBI cocTaBisieT 11 3aderHbx enuHuUI], 396
4acoB.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SBISETCS HW3YYCHHE METOJUYECKMX U TEXHHUYECKUX OCHOB
MPHUKJIATHON METPOJIOTHH — TPOBEACHHS HM3MEPEHUH M KOHTPOJSA PA3IUYHBIX (PH3UISCKUX
BCJIMYMH; TIOPSAKA OIEHKM TIOTPEIIHOCTe W3MEPEHU, IOATOTOBKH K W3MEPCHHSIM U
BBITNIOJIHCHUE UW3MepeHuid. KpoMe Toro, Ienpl0 MpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMHU, Kiaccu(HUKAIMe U Ha3HAYCHHEM METO/I0B KOHTPOJISI U
UCIIBITAHUH Ha MPOU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOM MpOrpaMMBbl BBICIIIET0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp IuTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCIUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MTUCHUIUIMHBI OOyYaroIIUics TOJDKEH 00afarh CiledyIoIuMH
KOMIIETEHIIMSIMUA HJTH UX 4acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKEHHS
Konu
Kareropus (rpynna) Kon v HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMITETCHIIUH
KOMIIETEHITNH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJIOB
U3MEpEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
IPUHLIMIIBI pa0OThI CPEICTB U3MEPEHUS,
TEXHOJIOTHYECKHE BOZMOKHOCTHU B 00J1aCTH
IIPUMEHEHHUS CPEJICTB UBMEPEHUS
[TK-1 Cnocoben P e p
ITIK-1.Y.3 ymeTp ycTaHaBIMBaTh ONTUMAJIbHbBIE
IIPOBOAMTDH aHAINU3 .
COCTONHIS HOPMbI TOYHOCTH U3MEPEHUMN U IOCTOBEPHOCTHU
KOHTPOJIS C y4eTOM omMboK 1-ro u 2-ro pona
METPOJIOTMYECKOTO
[Ipodeccuonanbubie [TK-1.B.1 BnageTs HaBbIKAMU aHAIM3a COCTOSTHUS
oOecrieueHus B .
KOMIIETEHIINH CPEJICTB U3MEPEHMM, ITAIOHOB, TOBEPOYHBIX
M0/Ipa3/IeJIeHun
. CXEeM, HOPMaTHUBHBIX JIOKYMEHTOB
METPOJIOTMUECKOMN
CIVIKOEL [1K-1.B.2 BnageTh HaBbIKaMU aHaIU3a
“ nH(popmannu o0 0TKa3zax CpeCTB U3MEPEHUS,
OpraHu3aIu o
KOHTPOJIE UCIIBITAaHUI B IIPOLIECCE DKCILTyaTalluHy,
COCTOSIHUU M YCIIOBUSAX MX XpaHEHUs, 00
3¢ (PEKTUBHOCTH UX MCTIOIB30BAHUS
I1K-1.B.3 BnageTh HaBBIKAMU BBISIBICHUS U
OLICHKH MOTPENIHOCTEN U3MEPEHNUS U OIIUOOK
KOHTPOJIA
ITK-2 Criocoben
OOHOBIIATH 0azy
pabouux stamonoB u | [IK-2.3.1 3HaTh HOPMATHBHYIO TOKYMEHTAIIHIO B
[IpodeccuonanpHbie | CpEaCTB obnactu obecrieueHrs eIUHCTBA U3MEPEHUHN 1
KOMIIETEHIINH U3MEPUTEIBHON METPOJIOTHUECKOro oOecrieueHust paboThbl CPesICTB
TEXHUKH U U3MEpEHUS
MPOBOJIUTH UX
aTTEeCTalUIO
[1K-3 Criocoben I1K-3.3.3 3Hath ¢u3nvecKkre NpUHIMILI padoThI,
[TpodeccuonanbHbie | OCYIIECTBISTD BO3MOXXHOCTH M 00JIaCTH IPUMEHEHHS] METOI0B U
KOMIIETEHIINH paboThI 10 CPEJICTB U3MEPEHUI
BBISIBJICHHUIO U I1K-3.3.4 3HaTH METOJIMKH KOHTPOJISI UCITBITAHHS




MPEIOTBPALICHHUIO
HECOOTBETCTBHH
MPOAYKIIUU
HpGII’bSIBJISIGMBIM

HPOTYKIIUH

[1K-3.VY.3 ymetb BbIOUpaTh U pa3padaTbIBaTh
METOJIbI M CPEACTBA KOHTPOJIS TEXHOIOTUIECKOTO
npolecca, TeXHOJIOIMYECKO oneparui,

TpeOOBAHUSIM

pa3pabaThIBaTh CXEMbl U3MEPEHHUI U KOHTPOJIS

2. Mecro nucuumumnbl B cTpyktype Ol
JluctumiimHaa MOKeT 0a3upoBaTHCS HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00yJaIONTUMUCS

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

— «Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA,

— «Mertponorus. O0miasi Teopust U3MEPEHUI.

3HaHUs, TOJYy4YEHHbIE IPU U3YYEHUU MaTepuala JAHHOM AMCLUUILUIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAThCSI IPU U3YYEHUU IPYTUX JUCLIUILINH:

— «Mertpoioruueckast SKCIepTH3a,
— «lIpuknaaHas METpOIOTHsIY,

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

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00mIEM O0BbeMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4COHOMH
paboThI MO AUCHUILTHHE (M pacTpeie]IeHre 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IPeACTaBICHbI B

Tadymue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUTLITTHBI

. TpyI0eMKOCTb 110 ceMecTpam
Bun yuebnoit paboTbl Bcero No5 No6 No7
1 2 3 4 5
Oobwasn mpyooemKocmb OUCUUNIUHDL, 11/ 396 3/ 108 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 85 17 17 51
AyoumopHhuie 3auamus, BCEro Jac. 153 34 51 68
B TOM YHCJIC:
nexum (JI), (gac) 68 17 34 17
npakTudyeckue/cemunapckue 3ansrus  (113), 17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 51 17 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 108 36 36 36
Camocmoamenvnan paboma, Bcero (4ac) 135 38 57 40
Buo npomesccymounoit ammecmayuu:. 3a4er, 9K3., OK3. OK3.
mudd. 3auer, sx3ameH (3auer, udd. 3au, | Ok3., OK3.
DK3.*%*) OK3.
IIpumeuanue: **KaH}ll/I}laTCKHﬁ 9K3aMeH
4. ConeprkaHue TACIUATUITHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIHUILTAHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U UX TPYJAOEMKOCTh TIPHUBEICHBI B TA0IHIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Pasznesnsl, TeMBI TUCITATIIIMHEI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (qac) (qac) (qac)

Cemectp 5




Paszzen 1. O0Omue nosoxxeHus
Tema 1.1. Copepxanne kypca. OCHOBHBIQ

TEPMHUHBI ¥ OTIPEICTICHHS. 2 6
Tewma 1.2. [IpoGiaemMbl opraHu3aIuy, MPOBEACHHS U
WCIIOJIb30BaHMS TEXHUYECKUX HU3MEPEHUI.
Paznen 2. OCHOBHBIC TPUHIIMITHI MEXAHUKH,
UCIOJIb3yEMBIE B U3MEPEHUSIX
Tema 2.1. OO01ue 3aKOHEI JIBIOKEHUA
BzaumopeiicTBre MmaTepuaibHbIX TEIl. 5 17 15
Tema 2.2. I'apmoHHMYEeCKHE KoJieOaHUs, BOJHOBOE
nBkeHne u 3¢ ekt Jormiepa B TEXHUKE U3MEPEHHH.
Tema 2.3. DHEpreTHIeCKNe XapaKTePUCTUKH
(br3uIecKnX 00bEKTOB, 3aKOHBI COXpaHCHUSI.
Pa3znen 3. MonekynspHO-KHHETHYECKAs TEOPUS U
MU3MEpEHUS
Tema 3.1. ba3oBble XapakTEPUCTHKH Ta30B W
s)kuakocTed. OCHOBBI KMHETHUYECKOW TEOPHH, MOHSTHUE
TEeMIEPaTypHl.
Tewma 3.2. ®a3oBbie 1 METACTAOMIIBFHBIC TTEPEXO/IBL. 5 7
Mertoapt U3MEpEeHU (hrzmueckux BEJINYMH,
OCHOBaHHBIC Ha METACTAOWIBHBIX MIEPEX01ax.
Tewma 3.3. TepmoauHamMuyeCcKue MPOLIECCHI,
TeMIepaTypHble mKaibl. Mcrnons3oBanne 3aKk0HOB
TEPMOJIUHAMUKH, THIPOCTATUKH U THAPOJMHAMHUKH B
(bU3NUECKUX U3MEPCHHUSIX.
Paznen 4. [IpumeHeHne 3aKOHOB ONITHKH B (DU3MYECKUX
U3MEPEHHSIX
Tema 4.1. 3akoHBl TE€OMETPHUYECKON ONTHKH, 5 10
OnTruyeckass MUKPOCKOITHS.
Tewma 4.2. UaTEepdepeHIINOHHBIC U TOISPU3aIlNOHHbIE
MeTobl u3MepeHuil. doromerpusl.
HUroro B cemectpe: 17 17 38
Cemectp 6
Paznen 5. OCHOBBI TEOPUU DIEKTPOMATHUTHBIX
B3aUMOJICHCTBUI B (DU3UKE U TEXHUKE U3MEPEHUH
Tema 5.1. DnexkTpocTaTuka U METOJbI U3MEPEHHIA,
OCHOBaHHBIE Ha €€ 3aKOHaX.
Tema 3.2. DJIeKTPOMArHWTHBIE B3aMMOIEHUCTBUS, 6 5 4
[TpunHnune! MpeobpazoBaHUs HEATEKTPUUECKUX BEJINYNH
B 3JICKTPUUECKHE.
Tema 3.3. DnekTpoMarHuTHble KoJieOaHUS W
BOJIHBI. BotHOBAas npupoaa cBera.
Pasnen 6. DneMeHTHI KBAaHTOBOM (DU3UKH B
A3MEPEHUSIX
Tema 6.1. OcHOBHBIE 3aKOHBI KBAHTOBOW (PH3HKH.
OnekTpoHHoe  cTpoeHue  Bemectsa.  KpauToBRIG 4 6

3¢ dexThI, ncrmonplyembple B PU3NIECKIX H3MEPEHUSX.

Tema 6.2. CoBpeMeHHOE CTPOCHUE aTOMa,
cTpoeHue BemecTBa. CeKTphl U3Iy4eHUs, TOTJIOLICHNS]
Y MX aHAJIU3.




Paznen 7. Ob6mue cBeneHust 00 M3MEPEHUAX

Tema 7.1. Ilomsatne wu3MepeHus (B TOM YHCIIE
uudposoro). OCHOBHOE ypaBHEHUE H3MEPECHUH.

Tema 7.2. CrpykTypHas cXemMa HW3MEPCHH,
M3mepurenbHas 3a1aya.

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

Pa3znen 8. Meroasl uzmMepenuii
Tema 8.1. Knaccudukanus usmepenuid. Buabl #
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
U3MEpPEeHU B KJIACCHYECKOM H  IH(POBOM
METPOJIOTHYECKOM 00eCTIeUeHIH.

Tema 9.1. OcHOBHEBIE OIpeCNCHHsI, CBSI3aHHBIE CO
CpEACTBOM U3MEpEHUI (CN). OyHKIUS
npeoOpa3oBaHus U IPaIyHPOBOYHAS XapaKTEPUCTHKA.

Tema 9.2. Knaccudukanus CHU.  Mepsl
N3mepurensHbie MpUOOpPHI 51 TUPPOBHIY
U3MEPHUTEIBHbBIE CHCTEMBI.

Tema 9.3. Hopmupyemble MeETpPOIOTHYECKIE
xapakrepuctuku CH.

Tewma 9.4. TourocTh aHaOTOBBIX U (hpoBEIX CU.

Paznen 10. Metobl u cpesicTBa U3MEPEHUM
pa3IMYHbIX (PU3HUECKUX BEIUYUH

Tewma 10.1. ['eomeTprdecKiie BETHIHHBIL.

Tema 10.2. DnekTprUECKUE BETUIHHBIL.

Tema 10.3. Mexanudeckue BeJIMYMHBI (Macca,
napaMeTpbl JIBIDKCHUS, BUOpaIys, JaBICHUE, BaKyyM,
PacXoJ1 JKUIIKOCTEN 1 T'a30B).

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

Tewma 10.5. OnTuko-r3ndYecKkre N3MEpEHHUSI.

Hroro B cemecrpe:

34

17

57

Cemectp 7

Paznen 11. CoBpemMeHHBIE METOBI UCCIEAOBAHUS
MHUKPOCTPYKTYPbI (pU3HUeCKUX 00BEKTOB
Tema 11.1. Meronsl AIIEKTPOHHON
MHUKPOCKOIIHH.
Tema 11.2. CkaHupyro1as 30H]10Bas]
MUKpPOCKOIHA. ATOMHBI CHUJIOBOM W TYHHEIBHBIN
MHUKPOCKOII.

20




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

Tema 12.1. W3mepeHuss yriioB, JIMHEHHBIX
pa3MepoB.

Tema 12.2. UsmepeHus OTKIOHEHWUH (GOPMBI U
B3aUMHOT'0 PaCIIOJIOKEHHS TOBEPXHOCTEH.

Tema 12.3. U3mepeHuss IIEpOXOBATOCTH H
BOJTHHCTOCTH TIOBEPXHOCTH. 8 6 12 5

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

Tema 12.5. KonTpoib KadecTBa MOKPHITH.

Tema 12.6. MHorogpyHKIHOHAIEHBIE )0
CHEUMANIN3UPOBAHHbIE H3MEPUTENIbHBIE CHCTEMBI sl
KOHTPOJISI TIAPAMETPOB CIIOKHONPOPHUIBHBIX JeTaleH 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. Hasmauennme wu kinaccuuxamnms
METO/IOB UCIIBITAaHU.

Tema 13.4. KoHTpoJsb ¥ MCOBITAHUS HA [U(PPOBOM
MIPOU3BOJICTBE

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

U3MEPUTEIIBHOM TEXHUKH. 2 3 >
Tema 14.2. CoBpemenHble M TEPCHEKTUBHBIE
W3MEPUTENIBHBIE TEXHOJIOTHH, CUCTEMBI U CEHCOPBI.
BrInonHeHne KkypcoBoro npoekTa 17
Htoro B cemectpe: 17 17 17 17 40
Hroro 68 17 51 17 135

IIpakTueckass MOATOTOBKA  3aKIIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUH
oOydJallUMHUCS  OINpENeJeHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oynyiuei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanne pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
Tema 1.1. Copnepxanne kypca. OCHOBHBIE TEpPMHMHBI U
OIIpeIeJICHUsL.

OcHOBHEBIE 3JIeMEHTHI Kypca. Ou3ndeckre OCHOBBI U3MEPEHUH.

Tema 1.2. IlpoGnembl  oOpraHu3auud, TNPOBEACHUS U
WCIOJIb30BaHMsI TEXHUUECKUX U3MEPEHHH.
Knaccudpukanms ¢usnuecknx o0bekToB. DopMbl NpeJcTaBICHUS

Paszen 1. O0Omue nostoxxeHus




B3anMOCBA3HU (bHBI/I'{eCKI/IX BCJIMYHH.

Pasngen 2. OcHoBHEIE
MPUHIUIIBI MEXaHUKH,
UCTIOJIb3yEMBIE B H3MEPEHUSIX

Tema 2.1. OOmwme 3aKOHBI BsaumopeiictBue
MaTepHaIbHBIX TE.
Buner nBuxeHus. OCHOBHBIC IMOJIOKEHUS KMHEMATHKU U JWHAMUKH.
MexaHHUYeCKHe METO/IbI U3MEPEHHSI CUITBI U MACCHI.

Tema 2.2. I'apMmoHWYecKHe KOJeOaHMS, BOJHOBOE IBIKEHHE W

ad ekt Jlorepa B TEXHUKE U3MEPEHHUIA,

JBHOKCHUA.

[lepuognueckue mnporecchl. Pe3oHanc B ¢GuU3MKe U TEXHHKE
n3MepeHuid. ®u3nyeckue SIBJICHUSI BOJIHOBBIX MPOIIECCOB.

Tema 2.3. DHepreTHueckne XapaKTEPUCTHKH (PU3HUECKHUX
00BEKTOB, 3aKOHBI COXPaHCHUSI.
Knaccudukarms SHEPreTHYECKUX XapaKTEePHUCTHUK. 3aKoHBI

COXpaHEHHUS B M3MEPEHUSX.

Pazgen 3. MonekynspHo-
KHHCTUYCCKasd TCOpUI U
H3MEepeHUs

Tema 3.1. bazoBble XapaKTepUCTUKU ra30B U KUAKOCTeH. OCHOBEI
KMHETUYECKOH TeOpUH, OHATHE TEMIIEPATYPHI.

OCHOBHBIE  TOJIOKEHHMSI ~ MOJICKYJSIPHO-KMHETHYECKOH  Teopuu
BemiecTBa. lIprMeHeHHne 3aKOHOB THIpO- M adpocTtaTtuku. lloHsTne
UJEabHOTO U peanbHoro rasa. [loHnsaTue TeMnepaTypsl.

Tema 3.2. ®azoBeile W MeTacTaOWIBHBIE IEPEeXOnbl. MeTombl
u3MepeHni (U3NUECKUX BEIMYMH, OCHOBAHHBIC HAa METaCTAOMIBHBIX
nepexoax.

BzanmopeiictBue monekyn. @a3oBbie Mepexoibl, MeTacTabWIbHBIC U
KpUTHueckue coctosius. [Ipumenenne meTacTaOMIIBHBIX COCTOSIHUI B
M3MEPEHMSIX.

Tema 3.3. TepmoauHamuuyecKkue TMPOIECCHl, TeMIepaTypHbIE
mkansl. Mcnons3oBaHue 3aKOHOB TEPMOAWHAMMKH, THAPOCTATUKUA M
THUIPOANHAMHKH B PU3UUECKUX U3MEPECHHUSX.

OCHOBHBIE TIOJIOKEHHS TEPMOJMHAMHUKHU. TeMmmepaTypHble IIKaJIbl
TensoBele MeTOIBI H3MEPEHHs (PU3UUECKUX BEJIUYHH.

Paznen 4. IlpuMeHeHrEe 3aKOHOB
OTITHKH B (PU3MUYECKUX
HU3MEPECHUSIX

Tema 4.1. 3akoHbl reomeTpuyeckod onTUKU. OnTUueckas
MHUKPOCKOITHSI.
5 SMIUPHYECKHX 3aKOHOB TreoMeTpudeckod onrtuku. Iloctpoenue
n300paKeHus1, 1aBaeMOro MUKPOCKOIIOM.

Tema 4.2. VHTEep]epeHIINOHHBIE W TOJSPU3AIMOHHBIE METOIBI
n3MepeHuid. @oroMerpusl.
Wntepdepenust CBeETa, MPUHLIAI (hopmupoBaHus
UHTEePPEPEHLIMOHHBIX ToJ0c. JInHelHass W Kpyromas MHOJSPU3ALMAL.
OcHOBHBIE (OTOMETPHUYECKHE BEIWYHHBL. l3MepeHne CBETOBOTO

U3JIyYEHHUS.

Paznien 5. OcHoBBI TEOpHH
JIEKTPOMArHUTHBIX
B3aMMOJICHCTBUI B hU3HKE U
TEXHUKE U3MEPEHUN

Tema 5.1. DnexTpocTaTuka U METOABI U3MEPEHUN, OCHOBAHHBIE Ha
€€ 3aKOHax.
OCHOBHBIC TOJIOKCHHUS JJIGKTPOCTATUKH M WX TNPUMCHCHHE B
W3MEPEHHSIX T'eOMETPUUYECKHX BEIIMYHH, BIAXHOCTH. lIlpumeHeHme
HETIOJISIPHBIX JTUAJIEKTPUKOB B H3MEPEHUSIX

Tema 5.2. DneKTpOMarHWUTHBIE B3aMMOJEHCTBUSA. [IpWHIIATIEI
MpeoOpa30BaHus HEIJICKTPUUESCKUX BEIIMYUH B AJIEKTPHUCCKHE.
OCHOBHBIE 3aKOHBI JJIEKTPOMArHeTu3Ma. TepMo- U TEH30PE3UCTUBHBIH
addexr, apdext Xomna B M3MEPEHUSIX.

Tema 5.3. DnekTpoMarHUTHBIE KOJICOAHWUS W BOJHEL. BomHOBas
MIPUPOJIA CBETA.
ONEeKTpOMarHuTHBIE BOJHBI, YpaBHeHHs Makcsema.
CBETOBOI'0 U3JIYUYCHHUS KaK BOJIHBI.

ITapametpsl

Pa3znen 6. DnemeHThI
KBaHTOBOH (PM3UKHU B
U3MEPEHUSIX

Tema 6.1. OcHOBHBIC 3aKOHBI KBAaHTOBOU (DM3HKH. DIEKTPOHHOE

CTpoeHHe BeliecTBa. KBaHTOBbIE A(MQEKTH, HCIOIB3yeMbIe B
(bU3NYECKUX U3MEPCHHUSIX.
TermmoBoe wu3iIydeHue aOCOMIOTHO dYepHoro Teja. dorosddexr.

KOpHyCKYH}IpHO-BOHHOBOﬁ AyaJIu3M. HpI/IHLII/IH HCOIMPCACICHHOCTHU




Ieiizenbepra.

Tema 6.2. CoBpeMeHHOE CTpPOSHHE aToMa, CTPOCHHE BEIIECTBA.
CHeKTphl N3ITyYeHYs], TTOTJIONICHUS U UX aHAU3.
CoBpemeHHass ~ Mojellb  aromMa.  KBaHTOBBIE  XapaKTEPUCTUKH
anekTpoHoB. OOpa3oBaHne MOJEKYN M KPUCTAIIOB. AHAIIN3 CIIEKTPOB
W3JTYYCHHUsI U TIOTJIOICHUSI.

Pasznen 7. O0wmue cBeneuns 00
HU3MEPEHUH

Tema 7.1. Ilonsartue wusMepeHus (B TOM 4HCIE IHU(PPOBOTO).
OcHOBHOE ypaBHEHHE U3MEPEHUI
OcHOBHBIE TEpMHUHBI, CBs3aHHBIE C w3MepeHusMU. Lludpossie
n3mepenns. OCHOBHOE ypaBHEHUE H3MEPEHUH U €ro 3JIEMEHTHI.

Tema 7.2. CrpykTypHas cxema wusMepeHui. M3meputenbHas
3amavya
DONeMeHThl M KaHaJbl CTPYKTYypHOW cxembl m3MepeHnid. CTpykTypa U
COJIep’KaHuEe TAIOB PEIIEHUS U3MEPUTENIBHOM 3a1a4H.

Tema 7.3. IlorpemHocTs u3MepeHHd. AHamu3 u 00paboTka
Pe3yNbTaTOB U3MEPECHUIA
Buapl nmorpemHocreid uamepeHus. MeToabl ONMCaHUs U OLEHUBAHUS
norpemHocTedl  u3MepeHuil. OCHOBHBIE TMPUHIUIBI CYMMHUPOBaHUS
morpemHocTelt  m3MepeHnid. OOpa0OTKa W3MEpEeHHBIX 3HAYCHHUN
(hU3MIECKNX BEIMYHH.

Paznen 8. O0uue ceegeHus o
METOJIaX U3MEPEHUN

Tema 8.1. Kmaccudukauuss wusmepenuit. Buapl u obmactu
HU3MEPEHUH.
[TpuanMme K1accndukanuy u3MepeHuin. TUTTBI U BUABI H3MEPEHHUH 0
pa3auuHbiM  KpuTepusM. CTpyKTypa M COJEp)KaHUE o00JacTeit
U3MEPEHUM.

Tema 8.2. OcOOEHHOCTH OCHOBHBIX METOI0B U3MEPEHUH.
Meroapl U3MEpPEHUIl: METOAbl HEMOCPEACTBEHHON OLEHKH, METOJbI
cpaBHEHUs ¢ Mepoii. Kitaccudukaiys MeTo10B U3MEPCHHIA.

Tewma 8.3. Mertonsl nnpOBEIX U3MEPEHUN
Knaccudukanus u npuMeHeHne uupoBbIX METOAOB H3MEPEHUH.

Tema 8.4. OneHka MOTPeIHOCTH U3MEPEHUH IPU HCTIONIb30BaHUHU
Ppa3INYHbIX METOAOB I/I3MepeHI/II\/'I.
AHanu3 BIMSHHUA ~ HCIOJAB3yeMOr0 METOJa Ha  IOTPELIHOCTb
W3MEPEHMI: T'eOMEeTpUYEeCKHe W3MEpPEHHs, H3MEpPEHHs]  MAaccChl,
NIEKTPUYECKHE H3MEPEHHUS.

Pazpen 9. Ilonstue o cpeacrae

WU3MEPEHHI B KJIIACCHYECKOM U

UPPOBOM METPOJIOTHUECKOM
o0ecIeYeHUH.

Tema 9.1. OcHoBHBIE onpeneneHus, cBsizannble ¢ CU. OyHKIMA
npeoOpa3oBaHMs U rPpagyHpOBOYHAs XapaKTepUCTUKA
Onpenenennss CHM U CMEXHBIX TEPMUHOB IO MEXIYHAPOJIHBIM H
HannoHabHbIM H/I. dyHKIMH, HCIIONB3yeMBbIE ISl MATEMATUYECKOTO
onucanus CU.

Tema 9.2. Knaccudpukanus CHU. Mepsl. UsmepuTenbHble mprOOpHI
1 I (pOBbIE U3IMEPUTENBHBIE CHCTEMBI
[Mpunnune! knaccudpukamuu CU. [lpumepst Mep GU3NYECKUX BEIUIHH:
MEpbl  JIUHBI W DIEKTPUYECKOTO  CONPOTHBIEHUS,  THUPH.
Knaccudukanus u npuMepsl COBPEMEHHBIX H3MEPHUTENBHBIX IPHOOPOB
Y CHCTEM.

Tema 9.3. Hopmupyemblie MeTponoruueckue xapakrepuctuku C1U
['pynmel HOpMHPYEMBIX METPOJIOTHYECKHX XapaKTEPUCTHUK CPEICTB
m3mepernid. TpeboBarnms HJI K HOPMHPOBAaHWIO METPOIOTHYECKUX
XapaKTEPUCTUK CPEJCTB U3MEPEHUI.

Tema 9.4. TounocTs ananorosbix 1 uudpossix CU
Knaccer Tounoct CU. AGcoitoTHas, OTHOCHUTENLHASI W ITPHBEJICHHAS
norpemHocty CH.

Pa3nen 10. Metoas! u cpeacTsa
HU3MEPEHUN Pa3IndIHbIX
(hM3UYeCcKUX BETHINH

Tema 10.1. 'eomeTprueckrie BEIMUNHBI
N3mepsiemple  reoMmerpudeckne BenuwumHBL.  Kiaccudbwukamus U
Ha3HAYCHWE METOJOB W CPEICTB M3MEPEHHA T'€OMETPUICCKUX
BeIMYMH. MexaHn4eckue U onTHKo-Mexanudeckue CH.




Tema 10.2. DnexTpuueckue BETUIHHBI
W3mepsiemble  aNeKTpUUYecKHe  BeldwuyWHbl.  Knaccuukaums U
Ha3HAuYCHHE METOJIOB U CPENICTB M3MEPEHUH AIIEKTPUUYECKUX BEITHUYHH.
H3mepeHne napaMeTpoB 3JIE€MEHTOB 3JCKTPHUECKHUX IIeTeH.

Tewma 10.3. Mexanuveckne BETHIUHBI
U3mepsiemple  MeXaHWYeCKHE  BEIMYMHBL.  (Macca, TapaMeTpsl
JIBUKCHHMSI, BUOpAIUs, NaBJICHHUE, BAKYYM, PAaCcXO0]l )KUJIKOCTEH U ra3oB).
Knaccupukanms W HazHaue€HHE METOAOB M CPEACTB H3MEpEHHI
MEXaHUYEeCKUX BEITHINH.

Tema 10.4. IlapameTpbl CTPOCHHS M COCTOSHHUS BEIIECTB U
MaTepHajoB
W3mMepsiemble BEMYMHBI, XapaKTEPHU3YIONIUE CTPOEHHE W COCTOSIHHE
BEIIECTB W MAaTepHaJioB (KOHIEHTpAIUS BEIIECTB, BIAKHOCTD,
IUIOTHOCTh, TeMneparypa). Kinaccudukanus u Ha3HaYeHHUE METOJIOB U
CpEJICTB U3MEPEHUI.

Tema 10.5. OnTuko-hu3ndecKue N3MEepEHUs
WzmepsiemMble  ONTUKO-(QU3MYECKHE  BEIMYUHBI  (OCBEIIEHHOCTb,
SIPKOCTh, IApaMeTPbl ONTHYECKHX CpEJ, LBET, CICKTPBI, DHEPIHS
onthyeckoro m3nydenus). Kimaccudukamys u Ha3HaYCHHE METOMOB H
CPEACTB U3MEPEHU.

Paznen 11. CoBpemeHHbIE
METO/IbI HCCIIEIOBAHUS
MHKPOCTPYKTYPBI (PU3HIECKUX
00BEKTOB

Tema 11.1. MeToas! 371€KTPOHHOX MUKPOCKOIIHH.
[IpocBeunBaromas W pacTpoBasi — 3JNEKTPOHHAS  MHMKPOCKOIHAL.
[TpuHnUTEL perucTpanun nHGOpMaIuu 00 0OBEKTE.

Tema 11.2. Ckanupyromiasi 30HI0Basi MHKPOCKOMHS. ATOMHBIN

CUJIOBOW U TYHHEJIbHBII MUKPOCKOIL.
[Mpuanumer  paborsr  C3M. OcoOeHHOCTH  TOMHO-CHJIOBBIX U
TYHHEJILHBIX MUKPOCKOIIOB, chepa MPUMEHEHHUSI 1 OTPAHUYCHHUSL.

Pazgen 12. MeTone! u cpeacTBa
WM3MEpEeHUA Ha TPAJUIMOHHOM H
(hpOBOM TIPOHU3BOJICTBE

Tema 12.1. Metpomornyeckoe obecreueHue UGPOBOTO
MIPOM3BOJCTBA
TunoBas cTpykTypa nH(POBOTO MPOU3BOACTBA. I[IpOMEBIIIICHHBIH
uHTepHeT Bemield. CoBpeMeHHbIE MPOM3BOACTBEHHBIE MH()OPMAIIMOHHOA
U3MepUTENbHbIE cUcTeMbl. PaboTra ¢ m3MeputenbHON HHMOpMalueld B
dopmare BigData.

Tema 12.2. 3MepeHust yriioB, TMHEHHBIX Pa3MEpPOB

Metonabl "u CpEACTBA  M3MEPEHH  YTIJIOBBIX BEJIMYHH.
W3mepuTenbHblii MHCTPYMEHT, PBIYaKHO-MEXaHUYECKUE W OINTHKO-
MEXaHMUYECKHE CPEACTBA HM3MEPEHHUH JIMHEWHBIX W JAHAMETPaJIbHBIX
pa3MepoB.

Tema 12.3. H3mepeHuss OTKiIOHEHUS (OPMBI W B3aHMHOTO
PacIoioKeHNs: HOBEPXHOCTEH
Knaccudpukanms OTKIOHEHWH (OpMBI M B3aUMHOTO PAaCIOJIOXKEHUS
noBepxHocTeit. CpeAcTBa U3MEPEHHI OTKIOHESHUH (POPMBI TUIOCKUX U
LHWIMHIPUYECKUX TIOBEPXHOCTEH.

Tewma 12.4. U3mepenust mepoxoBaTOCTh IOBEPXHOCTH
[TapameTpsl IIEPOXOBATOCTA TMOBEPXHOCTEH M CIIOCOOBI €€ OIEHKH.
MeTtoapl ¥ cpecTBa U3MEPEHNH IEPOXOBATOCTH MOBEPXHOCTH.

Tema 12.5. M3MmepeHuss U KOHTPOJb MapaMeTpoB pe3bObl U
3yOuaThIX KoJiec (Tepeaay)
OcHOBHBIEC MapaMeTpbl pe3nObl M 3y0uaThix Kojec (mepemauy).
KoMmyeKkcHbIi ¥ IO3JEMEHTHBIH KOHTPOJIb TapaMeTpOB PE3bOBL.
KonTpone HOpM TO4HOCTH 3y0UaTHIX KOJIEC U Iepeaad.

Tema 12.6. KoHTposb kadecTBa MOKPHITHH
Knaccupukanmsa mokasaTteneidl KadecTBa MOKpHITHH. Mertoasl u
CpelCTBA M3MEpPEHHsA TOJUIMHBI, TBEPJOCTH U IIEPOXOBATOCTH
MOKPBITHH (TUIEHOK).

Tema 12.7. MHoro¢yHKUIMOHAIBHBIE HW3MEPHUTENIEHBIE CHUCTEMBI
JUI. KOHTPOJISL TapaMeTPOB CI0KHONPOMUIBHBIX JeTAICH U y3JI0B




CnoxHonpouiabHbIE  JeTamd W y37bl, HCHOJNb3yeMble MpHU
IIPOM3BOJCTBE HAyKOEMKHMX wu3nenuid. Cucrembl I U3MEpPEHHA U
KOHTpPOJIA TapaMeTpOB CIIOKHBIX JeTalieil: BHIECOMUKPOCKOIIBL,
KOHTPOJIBHO-U3MEPUTENbHBIE MalIMHBL, Opoduiorpadsl, JazepHbIe
TPEKEPBHI.

Paznen 13. MeTonbl KOHTPOJIS U
UCIIBITAHUH Ha TPATUIIMOHHOM U
M(POBOM POHU3BOJICTBE

Tema 13.1. KoHTpOJb MapaMeTPOB TEXHOJIOTHUECKHUX IIPOIIECCOB.
Knaccudukanus MeTonoB KOHTPOJISL.

Hcnonb3oBaHue KOHTPOJIS MPU TEXHOJIOTHUECKONH 00paboTKe JeTalei.
ITpuHnMe! KIaccupuKanuyu METOJ0B KOHTPOJIS.

Tema 13.2. MeTop! 1 cpelncTBa HEPa3pyMIAIONIET0 KOHTPOJS Ha
TPaJULHOHHOM U HU(POBOM IPOU3BOCTBE.

OCHOBBI HEpa3pyIIAIOLIEr0 KOHTPOJIA. MeToIsl Hepa3pyllaroliero
KOHTPOJIS: paaralOHHbIN, MAarHUTHBIN, BUXPETOKOBBIH,
aKyCTUYeCKHW, onrtuueckuil. Hepaspymaromuii  KOHTpoiab  Ha
IU(PPOBOM MPOU3BOJICTBE.

Tema 13.3. Ha3znauenne n kiaccupuKaIims METOIOB UCTIBITAHU.
[TpuHIUIBL KIIACCU(UKAIIUM METOMOB HCHbITaHUNA. OCHOBHBIC BHIBI
HUCIBITAaHUM MEXaHUYCCKHCE, Ha yYaapHbIC BO3)Z[CI710TBPI$I, Ha
BO3JIeiicTBHEe BUOpaluii, HAa BO3JEHCTBHS JHMHEWHBIX YCKOPEHHIA,
UCTIBITAHUS 3JIEKTPOOOOPYIOBAHMSL.

Tema 13.4. Kontponb u ucnipiTanust Ha IUQPOBOM IPOU3BOJICTBE

Paznen 14. IlepciekTUBHEIC
HaIlpaBJICHUS pa3BUTHUS
HU3MEPUTETbHON TEXHUKHU

Tema 14.1. TenaeHIIUU pa3BUTHSI U3MEPUTEIHHON TEXHUKHU.
O030p OCHOBHBIX HANPABICHUW Pa3BUTUS H3MEPUTEINBHON TEXHHKH.
Wsmepurenwvhas Texauka u Magyctpus 4.0.

Tema 14.2. CoBpeMeHHbIE M TEpPCHEKTHUBHBIE H3MEpUTEIbHBIE

TEXHOJIOTHH, CUCTEMBI U CEHCOPBI.
CrpykTypa THUIOBOH HM3MEpPUTENbHOU CHUCTEMBL. llepcrneKTUBHBIE
UQPPOBBIE TATYNKH U CEHCOPBHIL.

4.3. TlpakTtuueckue (CEeMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IPUBEICHBI B TA0JIHIIC 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/Ie 3aHATHUSA U UX TPYAOCMKOCTb

M3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTh, |MPAKTHYECKOM |pasnena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI
Cemectp 7
1 MeTto bl Paz6op 4 2 11
ANEKTPOHHOU U JIOTIOTHUTEILHOTO
30HJ0BOM MaTepuana, JUCKYCCHs
MUKPOCKOIIUH
2 Hudposoe Paz6op 4 2 12
IIPOU3BOJICTBO U €TI0 JOTIOTHUTEILHOTO

MCTPOJIOTHUYCCKOC Marcpualia, JUCKYyCCUA

obecrieueHne
3 N3mepenus npu Paz6op 2 1 12
KOMIUTEKCHOM JIOTIOTHATEITLHOTO
KOHTpOJIE MaTepuana, JUCKyCCUs
OTBETCTBEHHBIX
JIETAJICH U Y3JIOB
4 KouTpomns u Paz0op 4 2 13
UCIIBITAHUS Ha JOTIOTHUTEITLHOTO

nudpoBom MaTtepuaa, TUCKYCCHUs




MIPOU3BOJICTBE
5 | HWHremnekryanbHblE Paz6op 3 2 14
JaTYUKH U JOTIOTHUTEILHOTO
UHPOPMALIMOHHO- | MaTepuaia, JUCKYCCHS
U3MEpUTEINIbHbIC
CHCTEMBI
Bcero 17
4.4. JTabopaTopHbIE 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbIX padoT TpynoeMKOCTS, | MPakTHICCKOH | pasiena
/o (gac) MMOJATOTOBKH, | JMCIIHI
(dac) JIUHBI
Cemectp 5
1 | Pacuer morpentHocT BECOB 5 3 2
2 | UccnenoBanne OCHOBHBIX METPOJIOTHIECKUX 4 2 2
XapaKTePUCTHK 3JIEKTPOMEXaHUYECKHUX
M3MEPUTEIBHBIX PHOOPOB
3 | U3MmepeHne CKOPOCTH BPAIICHHS TAXOMETPOM 4 2 2
4 | Iunamuueckuil pexxum paboThl CPEICTB 4 2 2
U3MEpEHUI
Cemectp 6
1 | IIpsiMble, KOCBEHHBIE 1 COBMECTHBIE H3MEPEHMUS. 3 3 7,8
2 | UccrnenoBanne METPOJIOTHYECKHUX XapaKTEPUCTHK 3 3 58,9
MYJIETUMETpA
3 | U3mepenus yactoTsl, nepuoja u ¢assl 4 3 5,10
AJIEKTPHYECKUX CHTHAJIOB.
4 | U3mepeHue napaMeTpoB IEKTPUUYECKUX 2 2 5,10
Lernen
5 | UccnemoBanne UMITYJIBCHBIX CUTHAJIOB C 3 2 59,10
MOMOIIBIO ocLIorpaga
6 | M3mepenune TOKOB pa3HBIX PopM 2 3 59,10
Cemectp 7
1 | 3mepenue mepoxoBaToCTH MOBEPXHOCTH 3 2 12
2 | 3mepenue TMHEHHBIX pa3MepoB JeTajei 3 2 12
BUJICOMHUKPOCKOTIOM
3 | OnpeneneHre METPOIOTUICCKIX 3 2 12
XapaKTePUCTHK U3MEPHUTEIBHOTO
WHCTPYMEHTA
4 | Ananu3 nokanbHOM cxembl noBepku CU 2 1 12
5 | CrarucTtudeckuii KOHTPOJIb KauecTBa U 3 1 13
CTaOMJIBHOCTHU NMPOU3BOJCTBEHHOTO Mpoliecca
6 | [IpoBepka coriacusi OBITHOTO 3 1 13
pacripeieIeHus C TEOPETUYECKUM
Bcero 68

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHIIOTHEHUE KYPCOBON PabOThI




Ilenp kypcoBoOro mpoekTa: pa3paboTka METOAMKHA W3MEPEHHH pa3jNYHbIX BEIHYWH;
pa3paboTKa METOIMKN KaTUOPOBKY MIIM MMOBEPKH CPEICTB U3MEPEHUM.

YacoB npaKTHUECKOH MOATOTOBKH: 8.

[IpumepHbie TEMBI 3aJJaHUI HA KYpCOBOM MPOEKT mpuBeaeHbI B pazaene 10 PII/I.

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYA0EMKOCTh

N Bcero, | Cemectp 5, Cemectp 6, Cemectp 7,
By camocrositenbHOM paboTh
qac qac qac qac
1 2 3 4 5
N3yuenune TeopeTnyeckoro Marepuania 30 10 20 10

nucuuraHbl (TO)

KypcoBoe npoextuposanue (KII, KP) 25 25

PacuerHo-rpaduueckue 3ananus (PI'3) -

Brmonnaenue pedeparta (P) -

IToaroroBska k TEKYLIEMY KOHTPOJIIO

ycneBaemoctu (TKVY) ! 3 10 2
Jowmamnee 3ananue (J13) 20 15 15
KonTponbubie pabotsl 3a0unnkoB (KP3) -
IToaroroBka K mMpoOMeEKyTOYHOU 18 8 12 5
arrectaruu (I1A)

Bcero: | 118 38 57 40

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTENTEHOM PabOThl 00YYAIOIIUXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmmna 8— [lepeyeHp Mmev4aTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUI

Komuectso
HK3EMILIAPO
BB
[Tudyp/ - Oubmorexe
URL atpec noarorpaduveckas cchiiKa (kpome
JIEKTPOHHBI
X
SK3EMILIPO
B)
006 O-75 OCHOBBI METPOJIOTUU: YUEOHUK / 5)
Oxpenunos B.B. u ap. — CII6: 'YAII,
2020. 479 ctp.
https://znanium.com/catalog/document? | Merposorus, cTanaapTH3aIKs U
1d=373502 ceprudukanuys: yaeoOHuk / FiBanoB A.A. u
ap. — M: UHOPA-M, 2021. 301 ctp. /
004 11 75 [{udpoast MmeTposorus : yaeOHOe 3



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

nocobue / FO. A. AHToxuHa [u 1p.] ; pen.
B. B. Okpenuios ; C.-Ilerep0. roc. yH-T
a’poKocM. mpudopocTpoeHus. - CaHKT-
ITeTepOypr : U3n-Bo I'VAII, 2021. - 181 c.

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

[Ieep, A. Uaayctpus 4.0 : OT IpopbIBHOM
Ou3HeC-MOAENH K aBTOMAaTHU3aluu Ou3Hec-
nporecco : yueonuk / A. B. llleep ; mep.
c auri. O. A. Bunuuenko, /. B.
Credanonckoro ; moa Hayd. pen. J. B.
Credanosckoro. - Mockaa :
Hznparensckuii nom «Jlemo» PAHXuI'C,
2020. - 72 c. - (AkageMHUYECKUIl YIeOHHUK).
- ISBN 978-5-85006-194-4. - Tekcr :
anekTponHsid. - URL:
https://znanium.com/catalog/product/1405
813 (mata 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 : c6opnauk goknanos XII
MEXIYHAPOJHOH CTYJICHUECKON HAy9IHO-
NPaKTUYECKON KOH(DEPEHIUH / OTB. 32
BoIl. M. A. IBaHoBa. - Mockaa : Jleno
(PAHXwuI'C), 2019. - 256 c. - ISBN 978-5-
85006-171-5. - Tekct : 2JIeKTPOHHBIH. -
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 cp.

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

CranpapTu3anus, METpOJIOTHs,
MOJTBEPXKIEHNE COOTBETCTBUSA: yUEOHUK /
bonapes B.I1. - M: UH®PA-M, 2021. -
365 crp.

53 T30 Teitnop >x. Beenenue B reoputo ommnook. | 2 3x3. PO
M.: U3a. Mup, 1985. — 324c.

681.2 M45 Meiizna @. DnekTpoHHbIe U3MepHUTeNnbHbIe | 2.9Kk3.-1'C;
npuOOopsl U MeTO bl M3MepeHuit. M.: Mup, | 3 3k3.-DO;
1990. — 535c. 3 93x3.- CO

3akon P® «O06 obecrieueHnH eIUHCTBA
U3MEPEHUIN.

3akoH P® «O cranmapTuzanuu B
Poccuiickon @enepauumny.

ITonoxxeHre 0 eAUHNUIIAX BEIUUMH,
JIOITYCKaeMBbIX K IPUMEHEHUIO B
Poccuiickoit ®e-nepanyn
(IToctanosnenue IIpaBurenscTBa
Poccuiickoit @eneparuu ot 31 okTa0pst
2009 r. Ne 879).

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»



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

[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS THCIHILINHEI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb SIIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL aapec HaumenoBanue
http://fundmetrology.ru/ denepanbHbIi HHPOPMAITMOHHBIHA
¢doH Mo 00ECTICUCHHIO €IMHCTBA
U3MEPECHUIN
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTpOIOrHueCKUEe OCHOBBI

tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy- | TexHUYECKUX H3MEPEHUIt
texnicheskix-izmerenij.html

http://quality.eup.ru/METROL/mo.htm Mertposoruueckoe o0ecreyeHmne

http://www.gumer.info/bibliotek Buks/Science/metr/01.php | Merposnorus, crangapTH3anus u
cepruduranys

http://studopedia.net/10 167295 printsipi-i-metodi- [TpuHIMIIBL 1 METOJIBI U3MEPEHUS

izmereniya.html

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENLHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILITNHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabmmite 11.

Tabnuna 11— [lepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOW Ui  OCYIIECTBIICHHS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaIbHO-TEXHHUUECKOHN 0a3bl (Tipu HEOOXOIMMOCTH)

1 | MynsTuUMenuiiHas JEKIUMOHHAS Ay IUTOPHUS

Crenanu3upoBaHHas J1abopaTopust «METPOJIOTHH U 52.51, 52.50
TEXHUUECKUX U3MepeHuit», « ludpoBoit MmeTposorum»

10. OreHOYHBIC CPEACTBA IS MPOBEACHUS TPOMEKYTOUHON aTTECTAIlUU



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

10.1. CocrtaB OLEHOYHBIX CPEACTB Uil MPOBEIEHUS TNPOMEKYTOYHOH aTTecTaIlH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHs IPOMEKYTOYHOH aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K dK3aMEHY;
DK3aMeHAaI[MOHHEIC OUJICTHI,
3amaun;
TecTsl.
BrinonHeHne KypcoBoro nmpoekra DKcnepTHas OLlEHKAa Ha OCHOBE TpeOOBAaHUH K

COJICPIKAHHIO KYPCOBOTO TIPOCKTA.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMUCs MPUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas IpuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,Z[ynLHO-prITHHFOBOfI CHUCTCMBbI yHI/IBepCI/ITeTa, ImpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJbHBIM HOPMATHBHBIM 4AKTOM

I'VAIL

Tabmuna 14 —Kpurepun onleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

5-0ayuipHad MmIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BaTEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAasCh HA 3HAHUS OCHOBHON M JONOJHMUTENBHOH JIMTEpaTyphl,

«OTIIMYHOY 2
GATTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUIECKOM
JIeATEILHOCTBIO HAIIPaBJICHUS;
— yMesi0 000CHOBBIBAET U apIrYMEHTUPYET BBIJIBUTAEMBIC UM UJIEH;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIeIMAIM3UPOBAHHBIX TTOHSTHIA.
— o0yyJarouuics TBEPI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
M0 CYHIECTBY M3Jaraer €ero, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPaTyPHI;
COPOLLOY — HE JIOMYCKAET CYIIECTBEHHbBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1eATEIbHOCTHIO
«GaYTCHO»
HaIPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE TTOJIOKEHUS;
— JIeJIaeT BBIBOABLI B 00OOIICHHS;
— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.
— o0OyyJaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, ONMpasChb Ha 3HAHUSA TOJILKO OCHOBHOM
JTUTEPaTypHI,
— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMOKH U HETOYHOCTH;
«YOBIICTBOPUTEITLHOY N
— UCTIBITHIBACT 3aTPYJHEHHS B MPAKTUYECKOM TMPUMEHEHUU 3HAHHMA
«BGaYTCHO»
HATPaBIICHUS;
— cnabo apryMeHTHUPYET HayIHBIC TTOJI0KEHNS,
— 3aTpynHsieTcst B GOpPMYJIUPOBAHUHU BBIBOJOB U 0000IICHUH;
— YaCTUYHO BJIAJEET CUCTEMON CIIEMAIM3UPOBAHHBIX MOHSITHIA.
— oOyyaromuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana;
— JIOTyCKAaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIPH
«HEYJIOBIIETBOPUTEIIHHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3aYTCHO»

— MCIIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;
— HE MOXKET apryMEeHTHPOBATh HAYUHbIE MOJIOKEHHUS;
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.




10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

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

Ne /i [lepeuens BOompocoB (3a71a4) JUisl SK3aMeHa Koz
MHAMKATOpa
1. OOmbsicauTe OHATHS (pr3nYecKuii 00BEKT, (pu3ndeckas BeIMINHA, [IK-3.3.3
(buzuvecKoe moJe.
2. [epeuncnure Buabl amxenus. Chopmynupyiite ocHoBHbIE ooxkenus | [1K-3.3.3
KMHEMATUKH U JUHAMUKH.
3. OxapakTepusyiTe nepuonueckue npoueccol. B uem cocrodar pesonanc | [1K-3.3.3
U SIBJICHUS BOJHOBBIX IIPOLIECCOB B TEXHUKE U3MEPEHUIT?
4, [IpuBeauTEe OCHOBHBIE MOJOKEHUS MOJICKYJISIPHO-KUHETUYECKOU I1K-3.3.3
Teopuu. PackpoiiTe 3aKOHBI THJIPO- U A3POCTATUKU B U3MEPEHMSIX.
5. [Ipoananm3upyiite hazoBbIe IEPEXOAbI, METACTAOMIIbHBIE U KPUTUYECKUE I1K-3.3.3
cocTostHUS. UTO BEI Y3HaJI1 O IPpUMCHCHNUHU METacTaOMIbHBIX COCTOSIHUI B
M3MEpEHMIX ?
0. OO0BsacHUTE HHTEP(PEPEHITMOHHBIC U MOJIIPU3AIUOHHBIC METO bl H3MEPECHUM. T1K-3.3.3
[IpuBeanTe OCHOBHBIC XapaKTEPUCTUKU HOTOMETPHUH.
1. B ueM coCTOAT OCHOBHBIE MOJIOKEHUS SJIEKTPOCTATUKY U UX IPUMEHEHHUE B I1K-3.3.3
M3MEepEeHSIX (PU3NUECKIX BETHIUH?
8. OxapakTepu3yiTe OCHOBHBIE 3aKOHHI dNleKTpoMarunetusma. [Ipoanammsupyiite | [1K-3.3.3
TEPMO- ¥ TEH30PE3UCTUBHBIN 2P deKT, 3pdekT Xona B UBMEPEHUSIX.
9. OOBACHUTE DIIEKTPOMATHUTHBIE BOJIHBI, ypaBHeHHs MakcBeluia. [TapameTpbl I1K-3.3.3
CBETOBOI'O M3JIYUCHU KaK BOJIHBI.
10. W3 yero cocTouT COBpeMeHHas MoJieNib aToMa? Kak MOXXKHO OOBSICHUTh T1K-3.3.3
KBaHTOBBIC XapaKTEPUCTUKH AIEKTPOHOB, 00pa30BaHUE MOJICKY U
KpUCTAIIIOB?
11. OOmbsicHUTE TIOHATHE 00 U3MEPEHUH: OCHOBHOE ypaBHeHue u3mepennit, | [1K-1.3.3
rOMOMOP(HHU3M. [IK-2.3.1
[1K-3.3.3
12. [Ipoananu3upyiite Kiaaccu(puKauo H3MEPEHHH. IIK-1.3.3
[IK-2.3.1
I1K-3.3.3
13. B 4em cocTosAT HOpMabHBIE YCIIOBUS H3MEPEHHINA? [IK-1.3.3
[IK-2.3.1
[1K-3.3.3
14. Packpolite conepkanue CTpYKTYpHOR CXEMbI U3MEPEHUN U IIK-1.3.3
W3MEPUTENIBHOMN 33/1a4u. [IK-2.3.1
I1K-3.3.3
15. [Iepeuncinre n 0XapakTepU3yuTe BUABI IOTPENTHOCTEN U [K-1.¥.3
HEOIPEJIEIIEHHOCTEN U3MEPEHUN. I1K-1.B.3
16. UYTO BBI y3HAIM O CHCTEMATHYECKON IMOIPEITHOCTH, CTATHCTUYECKUX [IK-1.¥.3
croco0ax BBISABICHHS CUCTEMaTHUECKUX CMEIICHUH pe3yibTaTa [IK-1.B.3
W3MEpeHn?
17. OxapakTepu3yiTe TOUCUHbIE 1 MUHTEPBAJIBHBIE OLIEHKH CITy4alHbIX [IK-1.¥.3
MTOTPEIIHOCTEM. [IK-1.B.3
18. OO6®bscHuTe o01IMe paBUiIa CyMMHpPOBaHUs norpeurHocreit namepennit. | [1K-1.Y.3
I1K-1.B.3
19. [Ipoananu3upyiite METOABI N3MEPEHUI: METO/IBI HENOCPEACTBEHHON [IK-1.3.3
OLICHKH, METO/bI CPABHEHUS C MEPOM. [IK-2.3.1
[1K-3.3.3
20. Kakue (akTopbl yUUTHIBAIOTCS NP aHAIN3E BIMSIHUS UCTIOJIB3YEMOTO [IK-1.¥.3




METO/ia Ha MOTPEITHOCTh U3MEPECHUIA? I1K-1.B.3
21. OOBsicHUTE TIOHATHE O CPEJICTBE U3MEPEHUN: CTPYKTYpa, PYHKIUSA [IK-1.3.4
npeoOpa3oBaHus, TpayupOBOYHAS XapaKTepucTuka, Bua 1 tun cpencts | [1IK-1.B.1
W3MEPEHHIA. I1K-1.B.2
22. B dyem cocTosT HOpMUpYyEMBbIE METPOJIOTUYECKUE XapaKTEPUCTUKHI IK-1.V.3
CPEACTB U3MEPEHU? I1K-1.B.3
23. BrinenuTe ocHOBHBIE IPU3HAKH aOCOIIOTHON , OTHOCUTEIHHOU U [IK-1.V.3
npuBeieHHON norpentHocty CH. I1K-1.B.3
24, UTo BBI y3HAIM O KJIACCaX TOYHOCTHU CPEJICTB U3MEPECHHI? IK-1.V.3
I1K-1.B.3
25. O6bscauTe npuHIUIEl Ktaccudukanun CHU. Yto u3 cebs I1K-1.3.4
MPEJCTABISIOT MEPhl (PU3UUECKUX BETHUUH? [1K-2.3.1
26. [IpoananusupyiiTe METOABI U CPEACTBA U3MEPEHUS T€OMETPUUYECKUX [IK-1.3.4
BeJMYUH. PackpoiiTe nx KiaccupuKaiuo 1 Ha3HAYEHHUE. I1K-2.3.1
27. [Ipoananu3upyiTe METOABI U CPEACTBA U3MEPEHUS IIEKTPUUECKUX [IK-1.3.4
BeJMYUH. PackpoiiTe nx KiaccupuKaIuo 1 Ha3HAYEHHUE. I1K-2.3.1
28. [Ipoanaym3upyiTe METOABI U CPEACTBA U3MEPEHUS MEXaHUYECKUX [IK-1.3.4
BeJIMYUH. PackpoiiTe nxX KiaccupuKaIuio 1 Ha3HAYEHHUE. I1K-2.3.1
29. [Ipoananusupyiite METOABI U CPEACTBA U3MEPEHUS TapAMETPhI [IK-1.3.4
CTPOCHUSA U COCTOSHUS BEILIECTB U MaTepuasioB. PackpoiiTe ux [1K-2.3.1
KJIACCU(UKALIMIO ¥ HA3HAYCHHUE.
30. [Ipoananu3upyiite METOABI U CpeACcTBa U3MepeHus onTuko-pusnyeckux | I1K-1.3.4
BennumH. PackpoiiTe nx kiaccuukanuio 1 Ha3HAYCHHUE. [1K-2.3.1
31. Uto BBl y3HAIH O METOJAaX U CPEICTBaX u3MepeHuil yrioseix Benmnuun? | [1K-1.3.4
[1K-2.3.1
32. [Ipoananu3upyiite METOABI U CPEACTBA U3MEPEHUIN JTMHEHHBIX [IK-1.3.4
pazmepoB. [losicauTte ux kaaccuukaiuio, Ha3HAaYCHHE, IK-2.3.1
METPOJIOTMYECKHUE XapaKTEPUCTHUKH.
33. B 4yem cocTouT knaccupuKanys OTKIOHEHUH (GOPMBI U B3aUMHOTO IIK-1.3.4
PaCIOJI0KEHUST TIOBEPXHOCTEH ? I1K-2.3.1
34. Beienure cpenctBa u3smMepeHHuit OTKIIOHEHUH (GOPMBI IIJIOCKUX U [IK-1.3.4
LHAJMHIPUYECKUX TOBEPXHOCTEH. [1K-2.3.1
35. UYro BBI y3HAIM O ITapaMeTpax MIEPOXOBATOCTH U BOJHUCTOCTH IIK-1.3.4
MTOBEPXHOCTEH? [1K-2.3.1
36. [Ipoananu3upyiTe METOABI U CPEACTBA U3MEPEHUN IEPOXOBATOCTH [IK-1.3.4
ITOBEPXHOCTH. [1K-2.3.1
37. Yro BBl 3HaeTE O KOMIIEKCHOM M ITO3JIEMEHTHOM KOHTpoJie napamerpos | [1K-1.3.4
pe3bObI? [1K-2.3.1
38. IIpoananusupyiTe METOABI U CPEACTBA KOHTPOJISI HOPM TOYHOCTH [IK-1.3.4
3yOuaThIX KOJIeC U Iepeay. [1K-2.3.1
39. OOmpscHHUTE KIaccU(UKAIUIO IOKA3aTeNIel KauecTBa MOKPHITHH. [IK-1.3.4
[1K-2.3.1
40. B dem cocTosT MeToabI M CpecTBa M3MepeHus ToamuHbl, TBepaoctu u - | [1K-1.3.4
IIEPOXOBATOCTH MOKPHITHH (TJIEHOK)? [1K-2.3.1
41. OxapakTepu3yiTe CUCTEMBI Il U3BMEPEHHUS U KOHTPOJISI TApaMeTPOB [IK-1.3.4
CJIOXKHBIX JIETaJIEN: BUJEOMUKPOCKOIBI, KOHTPOJIbHO-U3MEPUTEIBHbBIE [IK-3.3.4
MalIiHbI, Npoduiorpadsl, Ja3epHbIE TPEKEPHIL. [IK-3.¥.3
42. OOBbsicHUTE KIaccu(UKAIIUI0 METOI0B KOHTPOJIS Ha IPOU3BOICTBE. [1IK-3.3.4
[1K-3.V.3
43. IIpoananu3upyiiTe OCHOBHBIE METO/IbI HEPA3PYIIAOIIETO KOHTPOJIS. [1IK-3.3.4

[IK-3.¥.3




44, Urto u3 cebst mpeacTaBisieT U KaKue JIEMEHTHI BKIIFOYAeT [1K-3.3.4
KJ1accU(UKAILUsl METOJIOB UCITBITAHHUNA? [1K-3.V.3
45. B 4em cocTosT MeXaHMYEeCKHUE UCTIBITAaHUS U UCTIBITAaHUS Ha YapHbIE I1K-3.3.4
BO3JICHCTBUS? I1K-3.¥.3

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Ta6ymia 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne i/

Kon

Ilepeuenn BompocoB (3a1a4) A1 3auera / Iu . 3a4€Ta
P P ( 8 )I[ A (b(b HHJIUKaTopa

Y4eOHBIM [JJAHOM HE IPEAYCMOTPEHO

[lepeyenp TeM [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[TpumepHBIii IepeyeHb TeM Ui KypCOBOTO IPOESKTHPOBAHUS/BBITIOIHEHHS

Ne n/mm N
KypCOBOH paboTEHI

1. Pa3paboTka METOIUKM H3MEpPEHUH MapamMeTpa/XapaKTepUCTHKA TEXHHUYECKOTO
oOBeKTa.

2. Pa3pa6 OTKa METOOUKH KOJIMYCCTBEHHOI'O XUMHNYECKOI'O aHaJIu3a
npoObI/BelecTBa.

3. Pa3pabotka meroauku kanudposku CHU

4. Pa3pabotka meronuku nosepku CH.

Bompocer s mpoBeneHUs TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeCTaBICHBI B TaOnwmie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsl TECTOB

. Kox
Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
HHJUKATOpa
1 Pu3nyecKkue 0CHOBbI M3MEPEHU [IK-2.3.1
Yro siBasieTcs 00bEKTOM U3MepeHusi? T1K-3.3.3

a)
b)
c)
d)

a)
b)
c)
d)

(u3nyeckas BEIUYMHA
(usnueckuii 0OBEKT
(usnueckoe sBIEeHNE
(usmueckoe noie

Kakas u3 nmnepeducieHHbIX (uU3HYECKeCKUX BeJHYUH sIBJsETCH
IKCTEHCHBHOM ?
Temneparypa
macca
IUIOTHOCTb,
JTaBJICHUE

YkakuTe HHTEHCHBHYI0 (PU3HYECKYI0 BeJIUYUHY
O0bem
Macca
BuyTpenHss sHeprus
JlaBnenue
Uto no BamieMy MHEHUIO SIBJSIETCS MCTOYHMKOM AHAJIMTHYECKOIo
CUTHAJIA € MACC-CIIEKTPOCKONMHU
MOJIEKYIa
ATtoMm
Snpo
Hon




5. Kakoii 3¢ pexT ucnoab3yercs B TepMonape
a) Dddexr Tommcona
b) Ddoexr [emprre
c) Dddexr 3ecbeka
d) Dddexrr Ixozepcona

6. BeizeanTe, Ha KAKOM NPHHIMIIE pa00TaeT APKOCTHOMH MAPOMETP
a)  pEerdcTpanuy MOJHOTO M3TyYEHUS
b) perucTpanuM MWIOTHOCTH U3NTYYEHHs HA ONPENETCHHON JUTMHE BOJIHLI
C) pErucTpalyu CMELIEHHs AMaKC.
d) perucrparuu crieKTpa U3NydEHHs

7. Kaxwue npeoGpa3oBaTe/i OTHOCATCS K Mpeo0pa3oBaTeisiM reHepaTOPHOro
THIA
a) ®dotopesucTop
b) Tepmomapa
c) Tepmopesucrop
d) EmkocrtHOM’

8. s u3MepeHuii Kakoi (pU3NUECKOIl BeTHNINHBI HCTIOJIB3YIOTCS
HOHU3ALMOHHbIC MAHOMETPBI?
a) armocdepHOro JaBICHHS
b) Uz6srTouHOrO NABNEHMS
C) HH3KOro BaKyyma
d) Bsicokoro Bakyyma

9. Kak BbI cuHTaeTe, KAKOI MapaMeTpP H3MEHSIET YIeKTPOCTaTHYeCKAast
JuH3a?
a) TombKo HampaBJicHHE SJIEKTPOHA
b) Toneko HampaBieHHEe U CKOPOCTH ANEKTPOHA
C)  TOJBKO SHEPTUIO ¥ CKOPOCTH DJIEKTPOHA
d) wampaBieHue, CKOPOCTh U SHEPTHUIO DIIEKTPOHA

10. Kak BbI cunTaeTe, KaKoii mapaMeTp W3MeHsSIeT JIEKTPOMATHUTHAS
JuH3a?
a) TonbKo HampaBlieHUE IEKTPOHA
b) Tonbko HampaBlieHHE U CKOPOCTH IEKTPOHA
C)  TOJIbKO DHEPTHIO M CKOPOCTh AIIEKTPOHA
d) wHampaBieHue, CKOPOCTh U SHEPTHUIO HIEKTPOHA

ITonsiTHe 00 M3MepeHUN
1. YUto u3 mepevncIeHHOTO He SABJIAETCH MPU3HAKOM U3MepeHus (10 onpeneaeHuio

u3 PMI 29)?
a) [TpumeHeHne TEXHUYECKOTO CPEICTBA;
b) OreHKa MOrPenrHoCTH;
c) COBOKYITHOCTB OIleparui;
d) HaxoxaeHne COOTHONIEHHUs H3MEPEHUE BETHYHMHEI C €€ €IUHUIICH.

2. Uto u3 mepevncIeHHOT0 OTHOCHTCS K YCJOBHAM H3MEpPeHHil, MPH KOTOPBIX
BJIUSIIOIINE BeJIHYMHBI HAXOAATCS B MPeIeiax CBOMX padounx odJacreii?

a) HOPMAJIbHBIE YCIIOBHUS NU3MEPEHMI;
b) NpeieNbHBIE YCIOBUS U3MEPEHHUN;
c) IPaHUYHBIE YCIIOBHS M3MEPEHHI;
d) paboure yCIOBUS H3MEPEHHI.

3. Kak Ha3pIBaeTcsl XapaKTepUCTHKA N3MEPEHN i, 0TPakalomas 0J1M30C¢Th K HYJIIO
CHCTeMAaTHYeCKHX MOTrPenIHoCTel pe3yJbTaToOB H3MepeHuii?

a) TOYHOCTH M3MEPEHHH;
b) NPaBHJILHOCTh U3MEPEHHH;
c) CXOAMMOCTb U3MEPEHHH;

d) JIOCTOBEPHOCTH M3MEPEHH.

IIK-1.3.3
[IK-2.3.1
IIK-3.3.3




4. CkoJbKO Mo/IeJieil BXOAST B CTPYKTYPHYIO cXeMy M3MepeHuii?
a) 2;
b) 3
c) 4,
d) 5

5. Kakasa n3 caenyromux omepanuii HE BbInosiHsieTrcsi mpu craTucTHYecKoil
o0padoTke rpynnbl pe3yJbTaTOB MNPSAMbIX MHOTOKPATHBIX He3aBHCHMBIX
HU3MepeHuii:

a) UCKITIOUYEHHE U3BECTHBIX CHCTEMATHYECKHX MOTPEITHOCTEN U3 PE3yIbTaTOB
HU3MEpEHU.

b) BBIYHCIICHHIE CPETHETO KBAIPATHIHOTO OTKIOHEHUS PE3YJIbTATOB N3MEPEHHH.
C) MPOBEPKA THIOTE3BI O MPUHAUIC)KHOCTH PE3yIbTaTOB H3MEPEHUN
HOPMAaJIbHOMY PaCHpeeICHHIO.

d) MPOBEAECHUE JOMOJHUTENBHBIX U3MEPEHUH C LIENbI0 MEPENPOBEPKH THIIOTE3bI.

6. Corinacho I'OCT P 8.736-2011 wucnosib30Banme KpuTepusi Xu-KBaJpaT
(ITmpcona) pexOMeHI0BAHO /LIS CJIEAYIOIIEro KOJNYecTBa H3Mepenuii (N):
a) n<15.

b) 15<n<50.
C) n>50.
d) IUTSL TF000TO KOJIMYECTBA HU3MEpPEHUH.

7. Ha kakoM mNpHMHIHMIE OCHOBAHBI CTATHCTHYECKHE MeTOAbl NPOBEPKH
OTHOPOJAHOCTH IMIUPHYECKON BHIOOPKH?

a) KPHUTEPUATIBHOM MPOBEPKE THIIOTES.

b) BBIUUCIICHHH CTAHAPTHOTO OTKIOHCHHS.

C) MPOBEPKE COTJIACHS C HOPMAJIBHBIM PACTIPeIeICHUEM.
d) OTpeIeNICHUH YPOBHS 3HAYMMOCTH.

8. Yka:kuTe NPpU3HAK MOTPELIHOCTH H3MepeHu
a) UHTEpBAJl, BHYTPU KOTOPOTO C 3aJaHHON BEPOATHOCTBIO HAXOJUTCS 3HAUCHHE
nu3MepsieMol (PU3NIECKOH BEITMIUHEI.
b) OTKIIOHEHHE pe3yabTaTa U3MEPEHNS OT HICTUHHOTO 3HAUEHHSI U3MEPSIEeMO
BEJIMYMHBI.
c) napaMeTp, CBA3aHHBIN C PE3yIbTATOM U3MEPEHUN U XapaKTePU3yIOLIUH
paccestHie 3HaUE€HUH, KOTOPBIE I0CTATOYHO OOOCHOBAHHO MOTJIN ObI OBITh MPUITHCAHBI
HU3MEpSIEMOi BEJIMUMHE.
d) JIOBEPHUTEIIbHBIC TPAHHIIBI HHTEPBAILHON OLICHKH (PU3HUYCCKOW BEITUMIMHBI,
9. ITorpemrHoCTH H3MePEHMsI, BbIPAKEHHAS B eAMHULAX U3MepsieMoii BeJTHYHHBI,
3TO:

a) abCoITIOTHAS TIOTPEIITHOCTE;

b) OTHOCHTEJIbHAS TIOTPEUIHOCTb;
C) TpMBEIECHHAs TIOTPEITHOCTE;
d) OCHOBHasl TOTPEIIHOCTb.

10. K o0muueii cxeme oLleHUBAHUS MIOTPEIIHOCTH He OTHOCUTCSI:

a) HOJIyYEHHE PE3YIILTATOB U3MEPEHUIA.

b) BBISIBIICHUE UCTOYHHMKOB TIOTPEINHOCTH U UX aHAJIN3.

c) [PHHSATHE MOJIE/M IOTPEIIHOCTH U ONPEJEIEHUE €€ apaMeTPOB.
d) BBIOOD METOJIOB OLIEHKH M OLICHUBAHHE.

Metoasl n3mepeHui

1. Kak Ha3pIBaloTCl H3MepeHHs HeckoJabKnx @B, npon3BoauMble 0THOBPEMEHHO,
NPH KOTOPBIX HcKoMoe 3HadyeHne DB ompegensoT myreM pelleHHsl CHCTEMbI
YPaBHEHMii, NOJYy4YeHHbIX MNPH H3MEePEeHHAX Pa3JINYHBIX COYETAHMIl 3ITHX
BEJIMYMH?

a) TIpsiMble H3MEPEHUS
b) KocBeHHbBIE M3MEpeHUSI
c) COBOKYITHBIE H3MEPEHHUS

d) CoBMeCTHBIE U3MEPEHHUS

[IK-1.3.3
[IK-2.3.1
IK-3.3.3




2. le/lMepOM HCMOJb30BAHUA KAKOI'o MeTOAa ABJACTCHA U3MEPCHUEC HANIPHAKCHUA
MNOCTOAAHHOTO0 TOKa Ha KOMIICHCATOpe CpPpaBHCHHEM C H3BECTHOM 3IlC
HOPMAJBbHOTO 3JjieMeHTa?

a) METO/Ia HEMOCPEACTBEHHOMN OIICHKH;
b) METO/Ia CPAaBHEHHS C MEPOI;

c) muddepeHInanTbsHOro METO 1A,

d) HYJIEBOTO METO/IA.

3. IlpumepoM HCHO/IB30BAaHUS KAKOr0 MeTOAa SIBJISIETCS B3BEIIMBAaHUE C
M00YePeHBIM MOMeLIeHHEM U3MePsSIeMOii Macchbl M THPb HA OJHY M TY e YallKy
BECOB?

a) METO/Ia H3MEPEHUH 3aMeICHIEM;
b) METOIa CPaBHEHUS C MEPOI;

c) muddepeHInanTbLHOro METO 1A,

d) HYJIEBOTO METO/IA.

4. TlpumepoM WCHOJB30BAHUS KAKOr0 MeTola SIBJSETCS HW3MepeHHe
TEKTPUYECKOr0 CONMPOTHUBJIECHUSI MOCTOM C MOJIHBIM €ro YPaBHOBEIINBAHUEM ?
a) METO/a U3MEPEHUH 3aMelleHueM;

b) METO/Ia CPABHEHUS C MEPOii;
C) mudepeHInaTHPHOTO METOa;
d) HYJIEBOTO METO/Ia.

5. Kak Ha3pIBaeTcsi MeTOJ M3MEpPeHHsl, MPH KOTOPOM HAa NMpHOOpP Bo3JeiicTBYeT
pa3HOCTh M3MepsieMOii BeJWYMHBI ¥ BeJIMYHHBI M3BECTHOTO pa3Mepa,
BOCIPOU3BOIHMOTO Mepoii?

a) COBIIAZICHUS,

b) HEMOCPE/ICTBEHHO! OICHKHU;
C) mudQepeHInaTbHBIM;

d) 3aMeIeHNS.

6. Kakoii m3 mepeuynciieHHBIX METOJI0B H3MepeHHIl He OTHOCHTCS K MeToJaM
CpaBHEHMA ¢ Mepoii?

a) Hynesoii meto;

b) HemnocpecTBeHHOM OIIEHKH;
c) Merto1 3aMeIEHuUS;

d) MeTo1 10O THEHHS.

7. CKOJBKO CylIeCTBYeT 00JacTeii m3MepeHuii?

a) 5;
b) 10;
C) 12;
d) 8.
8. U3 ckoabKku mu¢p cOCTOUT KO/ 00/1aCTH U3MepeHU i ?
a) 4;
b) 2;
c) 5;
d) 6.

9. K kakoii 06;1acTi H3MepeHHii 0THOCHTCSI H3MepeHHe IVIOTHOCTH BemecTBa?
a) MexaHuueckue U3MepeHus;

b) W3mepeHus pacxo/a, ypOBHS U CMECTUMOCTH;
c) PagnoTexHUYeCKHE H3MEPCHUS;
d) DU3NKO-XUMHUYECKHE H3MEPEHHS.

10. K kakoii 06;1acTi H3MepeHHii OTHOCUTCSI U3MEpPeHHe Macchl?

a) MexaHHUeCcKre H3MEPEHNS;
b) WsMmepenus pacxoja, ypOBHSA ¥ CMECTHMOCTH;
c) PagnorexHmueckue H3MepeHus;

d) DH3NKO-XUMHUYECKHE HN3MEPCHUA.




CpencrBa nuzmepeHnuii
1. Kakoii u3 npu3HakoB sIBJisieTcs BakHeiilmell xapaktepuctukoii CHU (mo
onpenenenuro us PMI" 29)?

a) BBbICOKas TOUHOCTS;

b) HopMUpOBaHHBIE METPOJIOTHYECKHE XaPAKTEPUCTHKH;
c) Knacc trounocry;

d) Mertox U3MepeHHUsl.

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

3. Yrto u3 HHKENMEPEINUCTCHHOI0 ABJISACTCHA FpaHprOBOqHOﬁ XapaKTepHCTHKOﬁ?
a) Y(X) = F;

b) X(Y)=F*

c) X = F-1(Y);

d) Y = F(X).

4. Kak pacuiudposbiBaercs adopesuarypa MUC?
a) W3mepurenbHas HHOOPMAIMOHHAS CUCTEMA,
b) VHHOBAI[MOHHAS U3MEPUTEIIbHAS CUCTEMA;
c) HMnopTHAs U3MepUTESIbHAS CUCTEMA;

d) NH}opMannoHHO-UCTIOTHUTENHBIN CUTHAT.

5. K kakoii rpynne HopMupyeMbIX MeTPOJIOTHYECKHX XaPAKTePUCTHK OTHOCATCS
BXO/JHOH MMIeJaHC U BBIXOAHOI nMnenanc?

a) XapaKTEPUCTHKY BIUSHHS HA MOTPEIIHOCTS;

b) XapakTepucTUKH norpentsocreit CU;

C) JnuHaMu4yeckue xapakrepuctuku CU;

d) XapaKTepUCTHKH YyBcTBUTENbHOCTH CU K BHEIIHUM (hakTopam.

6. K kakoii rpynne HoOpMuUpyeMbIX MeTPOJIOTHIECKHX XaPAKTePHUCTHK OTHOCATCS
Bapualus MOKA3aHUHA U MOTPEeIIHOCTh TPAIyUPOBKH?

a) XapaKTepPHUCTUKHY BIMSIHHS HA IOTPELIHOCTE;

b) xapaktepucTuku norpemHocreit CU;

C) InuHamudeckue xapakrepuctuku CU;

d) XapakTepucTUKN dyBcTBUTebHOCTH CU K BHEIIHUM (haKTOpam.

7. HOFpell[HOCT]) HU3MEPEHHUA, BbIPAKCHHAsA B €IHHULIAX H3MepﬂeM0ﬁ BC¢JINYMHDBI,
3TO:

a) abCoITIOTHAS TIOTPEITHOCTb;

b) OTHOCHTEJIbHAS TOTPEIITHOCT;
C) [PHBEICHHAS TIOTPEIIHOCTb;
d) OCHOBHasl TOTPEIIHOCTb.

8. A0CO.TI0THAsI, OTHOCHTEJIbHASI M IPHBEIEHHAS MOTPEIIHOCTH OTHOCATCS K
0HOI1 K1accupUKANUOHHOM IPyIIIe MOrPelIHOCTel, KOTOPbIe Pa3IHYaloT:

a) B 3aBHCHMOCTH OT XapaKTepa H3MEHEHHUsI BO BPEMEHH;
b) B COOTBETCTBHUH C YCIOBUSAMHU H3MEPEHHI;

c) 10 CII0CO0Y BBIPAKCHHUS;

d) 10 XapakKTepy MPOSBICHHUSL.

9. Meroanueckasi, HHCTPYMEHTAJIbHASI U CYObEKTHBHASI NOTPELIHOCTH OTHOCSATCS
K OJHOM KJaccu(puKaAUMOHHON rpynie NorpemH”ocTeil, KOTopblie pa3jinyalT:
a) 10 UICTOYHUKY BO3SHUKHOBEHUS;

b) B COOTBETCTBHUH C YCJIOBUSIMHU M3MEPEHH;
C) 10 c0CcOo0Y BBIPaXKESHHUS;
d) 0 XapaKkTepy MpOsIBICHHUSI.

10. Mepa TBepOCTH — 3TO

I1K-1.3.4
[IK-1.B.1
ITIK-1.B.2




a) M3MEpHUTENBHBII Nproop;

b) CTaHApTHBIA o0paselr;

c) CPEICTBO U3MEPEHHIA;

d) WU3MEPHUTENbHBII HHCTPYMEHT.
Metoasl M cpeacTBa u3MepeHMii Ha TpaguuuoHHoM u uudposom | [1K-1.3.4
MPOMU3BOJACTBE I1K-3.3.4
1. Kak npaBuibHo pacuindpoBsiBaercs adopesuarypa UNC? T1IK-3.V .3

a) WHpopMaMOHHO-U3MEPUTETBHbBIE CHCTEMBI

b) WHHOBaMOHHAS M3MEPUTEBHAS CPeIa;

C) WsmepurenbHOe HHPOPMAIIMOHHOE CPECTBO;

d) WHHOBaIMOHHO-UH(POPMAIIMOHHAS CTPYKTYPA.

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

a) aTYUKHA
b) [peo6pasoBatens uHTEpdEiica;
c) Jermmdparop;
d)  ALIL
3. Kakoii u3 21eMeHTOB He BXoAUT B TunoByw MUC?
a) JATYUKA
b) IpeoGpaszoBaTesb uHTEpQEiica;
C) nenmdparop;
d) AIITI.
4. Konuenasi Mepa JJIUHBI — 3TO
a) QHAJIOTOBBIM M3MEPUTENBHBIN IPHOOD;
b) urdpoBoii craHaapTHBINA 00paser;
c) AHAJIOTOBOE CPENICTBO U3MEPEHHIA;
d) QHAJIOTOBBINM M3MEPUTEIBHBINA HHCTPYMEHT.

5. Ha xakom 3Tane nosiBujioch nugposoe Nnpou3BoacTBo?
a) Wunyctpus 1.0;
b) Wnnyctpus 2.0;
c) Wupyctpus 3.0;
d) Nunycrpwust 4.0.

6. Kakas cucrema ne sxoqutr B MDC?

a)  EAC;
b)  CAM;
¢)  ERP;

d  PDM.

7. Kakas a60peBuaTypa ucnoJib3yercs Ajs 00o3Hauenus [IpoMblniieHHOTro
HHTepHeTa Bellei?

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

1. Brpi0epure 0CHOBHYIO TEXHOJIOTHIO, KOTOPAsi HCMOJIB3YeTCsl LISl yIPaBJIeHUS
ycerpoiictBamu IIpoMbInIIeHHOT0 HHTEpHeTA Bemlei

a) o0OauHasi;

b) Hepacrpe/iecHHAa,
c) TpaJAuIOHHAS,

d) MalMHHas.

9. Kakoe u3 npuBeeHHbIX TeXHMYECKHX CPEICTB He BXOJHUT B OCHOBHbIE
3J1eMeHTHI petieHuii [IpoMbIIIJIEHHOr0 HHTEePHeTa Bellei?

e) [porpammuOe obecreyeH¥e;
f) JIATYUKH,
g) UCIIOJHUTEIbHBIE MEXaHU3MBI;

h) MHUKPOKOHTPOJUIEPHI.




10. Kakoii U3 MyHKTOB He BXOJUT B YHCJI0 OCHOBHBIX 32124 METPOJIOTHYECKOT0
obecrneyeHusi mpou3BoaAcTBa’?

a) QHAJIN3 COCTOSIHUSI U3MEPEHUIA;

b) TPOBENICHHE TIOBEPKH M KATMOPOBKH CPEICTB M3MEPEHHIA;

c) pa3paboTka O0ImKX HOPMATHBHBIX JOKYMEHTOB,

d) [POBEACHUE METPOJIOTHIECKON IKCIIEPTH3bI KOHCTPYKTOPCKOM 1

TEXHOJIOTHYECKOMH JOKYMCHTAIlU.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHwus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoauueckie Marepuaibl, OINPEACISIONUE MPOICIyPhI
OIICHUBAHMS HWHJMUKATOPOB, XapaKTePU3YIOIIUX dTambl (HOPMHUPOBAHHS  KOMIICTCHIIUH,
colepKarcsi B JIOKAJbHBIX HOPMATUBHBIX akTax [ YAII, periaMeHTHPYIOUIMX TOpPSI0K |
POLEAYPY TPOBEICHUS TEKYIIETO0 KOHTPOJS YCIIEBAEMOCTH M IMPOMEKYTOYHOH aTTecTaluu
oOyuaromuxcs ['YAIL

11. MeToaudeckue yKa3zaHust JUIsl 00yJaroIIMXCsl IO OCBOCHHIO THUCITUTUTHHBI

11.1. Meroguueckue yKasaHus ISl OOYYalOIUXCS 10 OCBOCHHIO JIGKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuu B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
byHAaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4HOro TIIO3HAHMs, HOBEHMIIMX
JOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIeKIusl pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAeT LENbHOE NPEJCTABICHUE O IUCLUIUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPENEIAETCS LIEIEBOM YCTAHOBKON K Ka)KIOW KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE NPO(ECCHOHATHHO-IETOBBIX  KadyecTB, JOOBM K  TpPeAMETYy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4YEHHE 3HAHUHW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiiine rofbl;

— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACNATH TJIaBHBIE MBICTH H
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSATHH.

JlekMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JEMOHCTpAalUed ClaliloB |
HCIIOJIb30BAaHUEM pa3[laTOYHOrO MaTepuajga IMpH IPOBEIEHUU KOPOTKUX JAMCKYCcCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK MO JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— Ipe3eHTaLus;




—  BHJICOPOJIHKH;

—  BUJCOYPOKHU;

— CTEH[BL.

1. BBognass 4yacTb JeKUMH (BCTYIJIEHHE) NpPEIyCMATPUBAET BpeMs Ha IPOBEPKY
TOTOBHOCTU CTYACHTOB K 3aHATHUIO (MX HATU4YME U OCMOTP BHEIIHETrO BHUA, TEKYLIUI KOHTPOJb
IpoiiieHHOTO paHee y4eOHOro Mmarepuaia),a TakkKe OOBSIBICHHE TEeMbl JEKIHH, €€ IIeJei,
pPEKOMEHIalMii IO UCIIOJIb30BAHUIO YUeOHOM JIMTEpaTyphl B 4achl CAMOCTOSITENILHOM PalOTHI, C
yKazaHueM naparpagoB (CTpaHHII) ¥ MTOJTHBIX HANMEHOBAaHUN U3IaHUN.

Bcemynnenue:

—  mema 1eKyuu,

—  yuebHble yenu, Komopwvle O0NHCHbL OblMb OOCMUSHYMbI HA IEKYUU,

—  yuebOHble BONPOChHL,

—  yuebHas tumepamypa.

Konmponvnsie 6onpocwt (npumep):

1. Hazoeume memponozcuyecKkue xapaxmepucmuKku cpeocme usmepeHuil.

2. [latime xapaxmepucmuxy 0CHOBHOU NO2PEUHOCIU USMEPEHUSL.

3. Hasoeume ucmoyHuku 0ONOJIHUMENbHbIX NOZPEUHOCHEN U3MEPEeHUI.

2. OcHOBHas 4YacThb JIEKIMM pACKpbIBaeT Yy4eOHbIE BOMPOCHl 3aHATHA. llpm
HEOOXOUMOCTH KOHKPETH3UPOBATh YueOHBIH MaTepual, TJaBHbIC (y3JI0BbIE) BOMPOCHI MOTYT
COJIepKATh TOBOTIPOCH.

Ilonsamue o eduncmee uzmepeHutl u €20 OCHOBbL:

—  YCN08UsL €OUHCMBA UBMEPEHU;

—  HOpMamugHble OCHO8bl eOUHCMEA USMEPEHULL,

—  Op2aHU3aYUOHHbIE OCHOBbL eOUHCMBA USMEPEHUU,

—  mexHuYecKue 0CHO8bl eOUHCMBA UIMEPEHUII.

3. B 3akim04MTENbHOM YaCTH JIEKIIMU CIIEAYET IUIAHUPOBATh BPEMs Ha BBIBOJBI, BBIIAUY
3a/laHusl CTYJCHTaM Ha CaMOCTOSITENIbHYIO paboTy, OTBETHI Ha BOMPOCHI MO MPOWIEHHON TEME,
MOJIBE/ICHUE WTOTOB, a TaKXe Ha OOIIME BBIBOBI, ITOMOTAIONINE OCMBICIHTH BCIO JICKIHIO,
OTYETIMBO BBICBETUTDH €€ OCHOBHYIO UJICIO.

3axnouumenvnas yacme

1. Bv1600b1 no nexyuu.

2.00vs81€HUE OYEeHOK CIMYOeHmMaM NO UHUYUAMUBHOMY KOHMPOJIO.

3.3a0anue cmyoenmam Ha camocmoamenbHyro pabomy.

4.0Omeemsl Ha 80NPOCHL CMYOEHMOS.

11.2. Meroauueckue yka3aHHs Uil OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTHYECKUX
3aHATUN

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4yeOHOIo
npoliecca, 3aKIroyvaroniascs B BhIIOJTHEHHH 00YJaloLUIMMHUCS 110JI pYKOBOJICTBOM ITperoiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUTUIMHBL, TPUOOpETEeHs] YMEHUH M HaBBIKOB, OIBITA TBOPUECKON AEATEIbHOCTH.

enbro mpakTUYECKOTo 3aHATHS sl 00y4aroIIerocs sSBIsSETCs MPUBUTHE 00YUYarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOUIUMCS PAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHUA I[pH peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEeHHUS KOHKPETHOH yueOHOil
JUCIUIINHBI,

— BbBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJIHEHMS 3a/1aHUM;



— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaIbHOH (GopM
00yJeHwUsI.

@yHKINU TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeJIbHAs;

— Ppa3sBUBaIOLIas;

—  BOCIIMTAaTEJIbHAs.

Ilo xapakTepy BBINOJIHAEMBIX OOYYaAOIIMMCS 33JaHUN 10 MPAKTUYECKUM 3aHATUSAM
HOJPA3JEIAI0TCS Ha:

— O3HAaKOMMWTEIBHBIC, IPOBOJUMBIE C LEIbI0 3aKPEIUICHUS W KOHKPETU3aluu
W3Y4YEHHOTO TEOPETUYECKOTO MATEpHAIIa;

— aHAJIWTUYECKHE, CTABSIIUE CBOCH LIEIBIO MOTyYCHNE HOBOW MH(OPMAIIMK HA OCHOBE
(dbopManM30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSA3aHHBIE C NOJyYEeHHEM HOBOW MH(MOpMAIMK IIyTEM CaMOCTOSATEIbHO
BbIOpaHHBIX MMOJXO0J0B K PELICHUIO 3a/1a4.

@opMBI OpraHM3alMM MPAKTHYECKUX 3aHATHHA ONPENEIAIOTCS B COOTBETCTBUU CO
cnenu(uyeckuMr OCOOEHHOCTSIMH Y4eOHOH TUCHMIUIMHBI U 1ensiMu oOydeHus. OHHU MOTYT
IIPOBOAUTHCA:

— B HHTEPAaKTHBHOW Qopme (pelIeHHe CHUTYallMOHHBIX 3a/a4, 3aHiATHA 110
MOJICJIMPOBAaHUIO  PEAJbHBIX  YCJIOBUM, JIEJIOBBIE WIPbl, HUIPOBOE  IPOEKTUPOBAHUE,
UMHTALUOHHBIEC 3aHATH, BbIE3/IHbIE 3aHATUS B OpraHU3aluu (MpeInpusTus), JefoBas yueOHas
Urpa, poJsieBass HWIrpa, IICUXOJOTMYECKMH TPEHUHI, KEHC, MO3TOBOM IITYypM, TIPYIIIOBbIE
JTUCKYCCHH);

— B HE MHTEPAKTUBHOU (hopMme (BBIMOIHEHUE YIPAXKHEHHUH, PEIICHUE THIIOBBIX 33134,
pelIeHre CUTYallMOHHbIX 3a/1a4 U Ipyroe).

Metoauka MpoBEACHUS NPAKTUYECKOI'O 3aHATHA MOXKET OBITh PA3JIMYHOM, IpPU ITOM
BaYXHO JJOCTUKEHHE 00LLEH 11eJIi AUCIUILIINHBIL.

TpeboBaHusl K MPOBEACHUIO MPAKTUYECKUX 3aHATUH

Opranu3anus ¥ METOJIMKA MPOBEIEHHs MPAKTUYECKUX 3aHATHH JOKHBI 00ecreunBaTh
NpUOOpEeTeHNuEe M 3aKpelyieHue YMEHHH OT TNPOCTBIX K CIOXKHBIM C MAaKCHMaJIbHbIM
npUOIMKEHNEM K peallbHbIM ycloBUsIM. OCHOBY BCeX MPOBOAMMBIX 3aHATUH COCTaBIISET MOKa3
IpernojaBaTesieM TOr0 WJIM MHOTO IpueMa (IeMCcTBHs), a TakK€ MHOTOKpAaTHBIE MOBTOPEHUS
npueMoB (ACHUCTBUIl), KOTOpble [JOJDKHBI YMEThb BBINOJHATH oOywaromuecs. [JaBHBIM
COJIep’)KaHUEM TPAKTHUUECKUX 3aHATUH sBisieTcsd paboTa KaXKI0ro CTYJEHTa MO BbINOJIHEHHIO
3aJJaHUs] B KOHKPETHOM CHTYyallud, OBJIQJICHUIO HaBblkaMM cOopa, aHanu3a M 00pabOTKH
nHpOpMalUK JUISI TPUHATHS CaMOCTOSTENbHBIX DEIIEHUM, HaBbIKAMU pabdOThl B MajbIX
Ipymnmax, pa3sBUTHIO OPraHU3aTOPCKUX CIIOCOOHOCTEN IO MOATOTOBKE KOJUIEKTUBHBIX IMPOEKTOB.
AKTHUBHOHN (OpMOI1 3aHATHI ABIISIETCS IOUCK BAPUAHTOB PEIIEHUS TPOOIEMHBIX CUTYaLIUH.

BBoaHas yacTh NPaKTUYECKOTO 3aHATHUS JOJDKHA COJIEPIKATh!

— MHCTPYKTAX O TpeOoBaHUSAM 0€30MaCHOCTU C MPAKTUYECKUM IOKAa30M O€30MaCHBIX
MpUEMOB U CIIOCOOOB BBITIOTHEHHUSI ICHCTBUM;

— IOBEZICHHE JI0 CTYJIEHTOB OPraHU3allu1 3aHATHUS;

— MPOBEPKY MOATOTOBIEHHOCTH CTYACHTOB K 3aHATHIO (MPOBEPKA BBHIMOJIHEHUS 3aJaHMs,
3HAaHUU IO TeME 3aHATHUS, 3HAHUIO PYKOBOJISALINX JOKYMEHTOB U Jp.).

KoHTponbHbIE BONPOCH JTOMKHBI  (DOPMYJIMPOBATHCA TaK, YTOOBI OTBETHl HA HHX
MO3BOJISITN YOEIUTHCS B MOJATOTOBICHHOCTH CTY/I€HTOB K 3aHATHUIO.

B OCHOBHOWM 4acTH NpPaKTUYECKOIO 3aHATHS OTPAXKAIOTCSI TJIABHBIE 3Tallbl AEUCTBHM
CTYJEHTOB 10 KaXJJOMY BOIIPOCY, T.€. HANMEHOBAaHUE 3TAIOB, BpeMs OTpaOOTKH, UCIOIb3yeMble
TEXHUYECKHUE CPE/ICTBA, BUJIbI KOHTPOJIS, KpAaTKUil pa3dop aeicTBuil.

Ha nByxdacoBoe 3aHsiTHe HE I1esiecOOOpa3HO TIUIAHUPOBATH Oojee TPEX YIEOHBIX
BOIIPOCOB, a HAa YETHIPEX U IIECTHUYACOBBIE 3aHATHS — O0Jiee MATH y4eOHBIX BOIIPOCOB.




OTBOoMMOE BpeMsl yKa3blBaeTcs B MHUHYTaX, C YYETOM ONBITA U XPOHOMETpaka
IIPOUTPAHHOTO CLICHAPHS 3aHATHS.

B 3axnrounTtenbHON 4acTW MPAKTUYECKOIO 3aHATUS IUIAHUPYETCS BpeMs Ha IOJBEICHHE
UTOTOB 3aHATHS, OTBETHI HA BOIIPOCHI CTYACHTOB, IPUBEICHNE TEXHUYECKUX CPEJICTB B UCXOAHOE
COCTOSIHUE, OOBSIBIIEHUE OLIGHOK CTYJEHTaM, BbIJauy 3aJaHHs Ha CaMOCTOSTEIIbHYIO paboTy K
CIIEYIOIEMY 3aHATUIO.

11.3. Metoauyeckue ykazaHUs MJIs OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA00OPAaTOPHBIX
pabor

B xoxe BeImonmHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUWCS JOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBaTHU(PUKAUOHHON XapaKTEPUCTHUKON OO0YyJaroIerocs.
BrimonHnenue 1adopaTopHBIX pabOT COCTOHMT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BreimonHenue mabopaTopHbIX padOT OOYYAIOIIMMCS SIBJISETCS HEOTHEMIIEMOW YaCThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOoll Yy4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 00y4aroLerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUM U OOBEKTOB,
W3y4aeMbIX B paMKaXx JTAHHOW JUCITUILINHBI,

— 3aKperuvieHHe, pa3BUTHE U JCTAIM3aAlUs TEOPETHUUECKUX 3HAHUM, MOJIYYCHHBIX Ha
JCKIUSX;

— TOJIyueHHe HOBOM MH(OPMAINH 110 N3Y4aeMOH TUCIUILINHE;

— TpUOOpEeTeHWEe  HABBIKOB  CAMOCTOATEIBHOW  paboTel ¢ J1a00paTOpHBIM
000py/1I0BaHUEM U IPUOOPAMH.

3ajianue ¥ TpeboBaHuUs K TPOBEICHUIO 1a00PATOPHBIX PadoT

3amaHue K BBINOJHEHHUIO J1a00OpaTOpHOM paboThl BBIOAETCS MperojaBaTelieM B Hadyale
3aHSTHSI B COOTBETCTBUH C TUIAHOM 3aHIATHHA. TeMbl Tab0paTopHBIX pabOT MPUBEACHHI B TA0I. 5
JTAHHOU TIPOTPaMMBI.

Brinonnenue madbopatopHoil paboThl COCTOUT U3 TPEX ITAIOB:

— HKCIIEPUMEHTATbHO-TIPAKTHUECKOTO;

- pacueTHO-aHAIUTHIECKOTO;

- KOHTPOJILHOTO B BHJIE 3AIIUTHI OTYETA.

Bo BBOmHOI 4Yactm mpoBefeHHs J1aOOpaTOpHOH paboOTHl  IMpeycMaTpUBAOTCS:

BCTYIUICHHE, BBEJICHHE, JIOBEJICHUE 10 00YUYaIOIMUXCs OCHOBHBIX Mep O€30MacHOCTH TIpH padboTe
¢ npubopamMu 1 000pyI0BaHNEM JTAOOPATOPHH.
BBogHas yacTh TuUTaHa Tak K€ JIOJDKHA BKIFOYATH MPOBEPKY TMOATOTOBJIEHHOCTH CTYICHTOB K
3aHATUIO (TMPOBEPKa BBIMOJHEHUS 3aJaHMs, 3HAHUM [0 TeMe 3aHATHs, 3HaHUIO PYKOBOISILIUX
JOKYMEHTOB U JIp.). KOHTpOJIbHBIE BOMPOCH! JOKHBI (JOPMYIMPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TO3BOJISUTH YOEUTHCS B TIOATOTOBIEHHOCTH CTY/IEHTOB K 3aHATHIO.

OcHOBHasT 4YacTb 3aHATUS JIOJDKHA  BKJIIOYATh  TIOCIIEAOBATENLHOCTH  PadOTHI
oOyyaromuxcst W TpernojaBarels Ha 3aHATUU: MOJATOTOBKA JIabOpaToOpHOro oO0OpYyIOBaHUS K
paboTe; MOpsAIOK MPOBENEHUS SKCIEpUMEHTa (ombiTa) — oTpabaThiBaeéMble BOIPOCH (3a1ayH,
NeMCTBUS) U X KPAaTKOE COJIEpKaHKe; MPUBEACHNE TaOOpaTOPHOro 00OPYAOBAaHUS B UCXOIHOE
COCTOSIHUE; aHAJIH3 MOJTyYEeHHBIX PE3YJIbTaTOB U 0(hOPMIICHHE OTYETA.

B 3aganuu Ha mabopaTopHyto paboTy yKa3bIBaIOTCS:

- HAaNMEHOBAHHE TEMBI,

— y4ueOHbIe LeNH;

- BpEeMsI U MECTO MTPOBEACHUS;

— nepevyeHb 0TpadaThIBaeMbIX YUEOHBIX BOIIPOCOB;



— OpPraHU3aIMOHHO-METOINYECKHE YKa3aHHUsS CTYICHTaM I10 MOATOTOBKE M MPOBEACHUIO
3aHATHS;

— NEPEYEHb JIUTEPATYPHI (TOKYMEHTOB), MOUIEKAIIUX N3YUEHHIO MEepe]] 3aHATHEM;

— OTUETHBIE JIOKYMEHTHI (Marepuaibl) IO JabopaTopHOM pabdoTe W CPOKH HUX
NpeCTaBICHUS.

B 3amanum Ha naboparopHyro paboTy mpernojgaBaTelb MOXKET YKa3aTh II€peYCHb
KOHTPOJIbHBIX BOIIPOCOB, HEOOXOAUMBIX JJIsl IPOBEPKH TOTOBHOCTH OOYUYAIOMIMXCS K 3aHATHIO.

B nepeuens nurepaTypbl B MaTEpHAIOB IS TIOATOTOBKU M MPOBEACHUS 1a00opaTOpHOI
pabOThl MOTYT BKJIIOYAThCS YYEOHHKM M YydeOHbIE NOCOOWS, TEXHHUUYECKHE OIUCAHHUA H
9KCIUTyaTallMOHHBIE MHCTPYKIHMU J1labopaTopHOro oOOpYZOBaHWS, WHCTPYKIHMH 10 Mepam
0€3011aCHOCTH, PA3JIUYHBIC CIIPABOYHBIC U JJPYTUE MAaTEpUAIIbl, HEOOXOAUMBIE ISl paOOTHI.

B oTueTHBIX MaTepuanax B 3a/laHMM, KaK MPaBWIO, YKa3bIBAaIOTCS: (opMa OTYETa; Kak
nooKeH ObiTh  odopmieH uupoBoil W rpaduyeckuii MaTepual; MOPSAOK CpaBHEHHS
HOJYYCHHBIX PEe3yJIbTaTOB C PACUETHBIMH, OLEHKA IOTPEIIHOCTEH; MOPAIOK (OPMYIUPOBKH
BBIBOJIOB M 3aKJIIOUEHHIA; TOPSI0K 3aIIUThI BBIMOJIHEHHON paboTHI.

Crpykrypa u hopma otyera 0 1a00paTopHOM padboTe

OTuet o0 J1abopaTopHOI pabOTe JOIDKEH COJCPKATh: THTYJIbHBIN JIMCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 PE3YJIbTaTaM UCCIICIOBAHHIA .

Ha mumynvnom nucme INOMDKHBI OBITh YKa3aHbl: Ha3BaHUC UCIUIUIMHBI, Ha3BaHHE
naboparopHoi paboOThI, (GamMwvsg W WHUIMAIB TpernojaaBaresis, (GaMuiusd W WHHUIHAIGI
CTY/ICHTa, HOMEp €ro y4eOHOM IPYIIIbI U J1aTa 3alUThl paOOTHI.

Ocnognasi wacmv JODKHA COJEPXKATh 3aJaHue, pPe3yJabTaThl JKCIEPHUMEHTATHHO-
NPaKTUYECKON pabOThI, pACUCTHO-aHATUTUICCKAC MATCPHAJIBI.

Bu1600b1 0 TipoieIaHHON paboTe TOJDKHBI COJEPIKATh PEKOMEH/IAINY 110 YITYYIICHUIO
YCIIOBHH TpyJia Ha paboyeM MecTe.

TpeboBanus k 0ohopMIECHUIO OTYETA O J1JAOOPATOPHOU paboTe

TuTynpHBIN TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenraru ['Y AIT https://quap.ru/standart/doc

OdopmieHre OCHOBHOM YacTW OTYeTa JOJKHO OBbITh O(OPMIIEHO B COOTBETCTBUU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBENEHBI B CEKTOpe HOpMAaTUBHOM nokymeHTauuun [YAII
https://guap.ru/standart/doc

IIpu dopmHpoBaHMHU CIIHMCKA MCTOYHHKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu cranmapra ['OCT 7.0.100-2018. IIpumepsl odopMIiIeHHsT CIIMCKAa MCTOYHHKOB
NpUBENIEHBI B CEKTOpe HOpMaTuBHOMU nokymenTanuu ['Y AIl. https://quap.ru/standart/doc.

11.4. Meroauueckue yka3aHus [Uid OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
IIPOEKTUPOBAHHUS/BBIITOJIHEHUSI KYpPCOBOM pabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 0OYUYAIOLIUXCS OTbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPOPEeCCHOHATBHOMN IS TETbHOCTH.

KypcoBoii npoekt/ paboTa mo3BossieT 00yyaromemMycs:

— CHCTeMaTHU3WpOBaTh W 3aKPENUTh TIOJTyYEeHHBIE TEOPETHYECKHE 3HAHHUA W
NPaKTUYECKHEe yMEHHUS 10 TPO(PECCHOHANBHBIM YYEOHBIM TUCHHIDIMHAM M MOJAYJSM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO IIOJTOTOBKH, YCTAaHOBJICHHBIMH ITPOrpaMMoil yueOHOH
TUCHUTUTMHBL, ~ TPOTPaMMOM  TOATOTOBKH  CIIEIMAIIMCTA  COOTBETCTBYIOIIETO  yPOBHS,
KBaTU(DUKAIIHH;

— TPUMEHUTHh TOJNYYCHHBIC 3HAHUS, YMEHHS W TPAKTHUYECKUH OIBIT MPH PEIICHUH
KOMIUIEKCHBIX 3a71a4, B COOTBETCTBUU C OCHOBHBIMH BHIaMH TPO(PECCHOHATHLHON EeSITeTHHOCTH
10 HaNPaBJICHUIO/ CIIEUAIBHOCTH/ TIPOTpaMMe;

—  yIIyOWTh TEOPETUYECKHE 3HAHWS B COOTBETCTBUU C 33JJaHHOMN TEMOU;


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

— chopMupoBaTh yMEHHUS TNPUMEHATh TEOPETHYECKHE 3HAHHUS TPU  PEIICHUH
HECTaH/IapTHBIX 3a/1a4;

— TPHOOPECTH OMNBIT AaHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW pabOThl |
c(OopMHPOBATH COOTBETCTBYIOLINE YMEHUS;

— cdopmupoBaTh yMeHHS pPabOTBl €O CHEHHATBHOM JIUTEpaTypoil, CHpPaBOYHOM,
HOPMATUBHOM U MPaBOBOM JOKYMEHTAIMEeH U UHBIMU HH(OPMALlMOHHBIMU HCTOYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHPOBATH JIOTHUYECKH OOOCHOBAaHHBIC BBIBOJIBI,
NPEUIOKEHUS U PEKOMEHIAINH 10 PEe3yJIbTaTaM BBITIOJIHEHUS PaOOTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCbMEHHYIO U YCTHYIO peub 00yUarolerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUICHUE, TBOPYECKYIO HHUIMATHBY, CaMOCTOSTEIbHOCTH,
OpPraHU30BaHHOCTh M OTBETCTBEHHOCTH 332 IPUHUMAEMbIE PEIICHHUS,;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH pEryiaspHOM pabOThl Hal peleHHueM
MOCTaBJICHHBIX 33/1a4.

CrpyKTypa NOSICHUTEJILHOW 3alIMCKU KYPCOBOT'O MTPOEKTa/ paboThl

IlosicuuTenpHas 3amMcKa JOJDKHA COJEP)KAaTh SCHO M3JIOKCHHYIO IIOCTAHOBKY 3aayH,
KpaTKoe ONUCaHHE TEOPETUYECKUX NPEINOChUIOK M0 TeMaTHKEe KypCOBOM paOoTbl, 3J€MEHTHI
HEO0OXOIUMOro Uil BBINOJIHEHHs pabOThl MaTeMaTH4YEeCKOro ammapara, Heo0X0oauMoe
KOJIMYECTBO pAacyeToB, IIPUBEACHUE BBIBOJOB II0 pE3yjbTaTaM »J3TUX PAaCyeTOB, CIUCOK
HCIIOJIb30BAHHOM JINTEPATYPHI.

TD€6OBaHI/IH K Od)O‘pMJIeHI/IIO HOHCHHTGHLHOﬁ 3AIIUCKHN KYPCOBOI'O HDOCKTa/ Da6OTBI
TpeboBanust Kk OGOPMICHHUIO MOSCHUTENHLHOM 3allMCKU KypCOBOWM pPabOTHI / MpOeKTa
n3noxkensl Ha caiite I YAII (http://quap.ru/guap/standart/obl main.shtml).

11.5. Metoauueckue yKazaHus sl OOYYarOIIUXCS MO MPOXO0XKACHUIO CAMOCTOATEIHHON
paboTsl

B xone BBIOTHEHHUS CaMOCTOSATEIBHON pabOThI, O0YUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jnst oOydvaroruxcst 1Mo 3a04HOM (opme 0OydeHUs, caMOCTOsITeIbHAas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITENBHOM paboOThI, y 0Oyuaromerocs: (GopMHUpPYeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHHWW M CHCTEMAaTH3allMW MPUOOPETaeMbIX 3HAHHM, 00ECIIeUMBAET BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOY4YEeHHs, TMOMOTaeT TOJYyYUTh HABBIKA TOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSSBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHWS IO BBHITOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme 0OyueHus).

11.6. Meroguueckue ykazaHUs UIS  OOy4aroOIIUXCS MO TPOXOXKICHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEAYCMaTpUBAE€T KOHTPOJb KayeCTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEeMecTpa C IIeJbI0 OIEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

B Teuenue ceMecTpel CTYACHTBI

- 3aLIUIIAI0T JJaOOpaTOpHBIE PabOTHI;

- BBIIIOJIHAOT NTPAKTUYECKHE 3a/1aHNUS;

- BBITIOJTHAIOT TECTUPOBAHMUSI 110 MaTepraiaM JieKuu B cpene LMS.


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

JUnist TeKyIero KOHTPOJIsl YCIIEeBAEMOCTH HUCIOJBb3YIOTCS TECThI, IPUBEICHHbBIC B TaOIUIIE
18.

11.7. Meroauueckue ykazaHus i1 00Y4aroIUXCs MO MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTALUU.

IIpomexxyrounass  arrecranuss  oOyyaroIIMXCsl — HpPeJycCMaTpuBaeT  OLIEHUBaHME
POMEXYTOUHBIX M OKOHYATENIBHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opma OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCsS B Ipolecce
U3y4eHMs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
IPUMEHATh MUX Ul PELICHMs] MPAaKTUYECKUX 3adad. ODK3aMeH, Kak IMpPaBUJIO, MPOBOJUTCS B
IEepUoJl SK3aMEHAIMOHHONW CEeCCHMM M 3aBEpIIAeTCs AaTTeCTALMOHHON OLIEHKOH «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, HEYAOBIECTBOPUTEIHHO.

Cucrtema OLIEHOK NpU NPOBEIEHUH TEKYILEro KOHTPOJS M MPOMEXYTOYHON aTTecTaluu
OCYIIECTBIISIETCS. B COOTBETCTBUU C PYKOBOJSAIIUM JOKYMeHTOM opranuzaiuu PJIO T'VAIL
CMK 3.76 «llonoxeHue o TEKylleM KOHTPOJIE YCIIEBAEMOCTH U NMPOMEKYTOYHOW aTTecTaluu
CTYJEHTOB M AaclHUpPaHTOB, OOydYaroIIMXCS IO OOpa30BaTEIbHBIM IPOTrpaMMaM BBICHIETO
obpazosanus B 'YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.


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

Jluct BHeceHUs U3MEHEHU B pabouylo IporpaMmy JTUCITUTUIMHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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