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Annoranus

Jucuunnuna «MeToIbl U Cpe/iCTBa U3MEPEHHI» BXOIUT B 00pa30oBaTeNbHYIO IPOrpaMMy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
cunenuanbHocTH 27.03.01 «CTraHgapTU3anus ¥ METPOJIOTHS» HAIpPaBICHHOCTH/CIICIHATH3AIH
«udposas meTposiorus U cTanaapTu3anus». JucuumimHa peanusyercs kadeapoit «Ne6y.

JucuunnuHa HauesaeHa Ha GOpPMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUN

IIK-1 «CrnocobeH NpoBOAWUTH aHAIU3 COCTOSHHS METPOJIOTMYECKOro oOecreueHHs B
MOJIpa3ielIeHuU METPOJIOTUYECKOM CITYKObl OpraHU3aI|I)

[IK-2 «Cnocoben OOHOBIATH 0azy pabOYMX STAIOHOB M CPEACTB HM3MEPHUTEIHHOMN
TEXHUKHU U IPOBOJUTH UX aTTECTAILIUION»

IIK-3 «CnocoOeH oOCyIIeCTBIATh pPa0OThl IO BBIABICHHIO M IPEIOTBPAIICHUIO
HECOOTBETCTBHI MPOAYKIIUU MPEIbIBISIEMbIM TPEOOBAHUSIM

CopepxaHrie TUCIHIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C IOJTOTOBKOM
CTYJEHTa K PEUICHUIO OPTaHMU3allMOHHBIX, HAYYHBIX U TEXHUYECKUX 3a/1ay Ji1 OCYIIECTBICHUS
cbopa 1 00pabOTKH HAYIHO-TEXHUIECKOU U (MITH) TEXHOJIOTUISCKOW MH(DOPMALIUY JUIS PEIICHUS
byHIaMEHTAIbHBIX W MPHUKIAJHBIX 33Ja4 C Y4eToM Iu(pOBHU3AIMN OPTraHU3alUOHHO-
TEXHUYECKUX DJIEMEHTOB METpPOJIOTHYECKOro obecrneueHus. PaccMartpuBaioTcss — oOmiue
MOJIOKEHHUS 00 U3MEPEHMIX U X (PU3MUECKUX OCHOBAX, METOJaX U CPEJICTBAX U3MEPEHUH, B TOM
YyHuCclie B METPOJIOTMYECKON yacTu TexHojorudl Munycrpum 4.0 (uHTEepHET Beliel, Oonbline
JIaHHbIC); TpaBuia OOpabOTKU pe3yabTaTOB HM3MEPEHHsS] M OLEHUBAHUS MOTPEIIHOCTEH ¢
UCIIOIb30BAHUEM METOJI0OB ¥ HMHCTpyMeHTOB BigData u HCKycCTBEHHOTO HWHTEIUICKTA;
KJIacCU(UKalMsg ¥ OCHOBHBIC XapaKTEPUCTHUKH METOJOB M CPEICTB H3MEPEHHH pPa3IMYHBIX
(GUBHYECKUX BEIIMYMH, & TaKXKEe METOJOB W CPEICTB U3MEPCHHW Ha IMPOU3BOJICTBE; OCHOBBI
KOHTPOJISI BKHEHIIIMX apaMeTpOB MPOAYKIIMH, BUIbI U METO/IbI UCIIBITAHUH.

[IpenogaBanue AUCHUILIMHBI TPEAYCMATPUBACT CIEAYIONIHEe (OPMBI OpPTaHHU3AINH
yueOHOro  mpollecca: JleKyuu, npakmuyeckue  3auamus,  1abopamopHvlie  padbomsl,
camocmosamenvbHas paboma 00y4auie2ocs, Kypcosoe npoeKmuposaHue.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUHAsi arrectanus B ¢dopme dk3ameHa (6 cemectp),
sk3ameHa (7 cemecTp), ok3aMeHa (8 cemectp).

OO0mast TpyJ0eMKOCTh OCBOCHHSI JHUCIUILIMHBI cocTaBiisieT 10 3aderHbix emuaui], 360
9acoB.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUH »



1. TlepedeHb IUIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHUS MO JUCLUIUIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
Ilenpr0 AMCUUIUIMHBI SABIAETCS U3YYCHHE METOAMYECKUX U TEXHMYECKMX OCHOB IIPUKIIALHOU
METPOJIOTHH — MPOBEJCHUS U3MEPEHUN U KOHTPOJIA Pa3IMyYHbIX (PU3NYECKUX BEJINYMH; MOPSIKA
OLICHKH IOIPEIIHOCTEN W3MEpPEHUH, IOATOTOBKM K M3MEPEHMSIM M BBIIOJIHEHUE H3MEPEHUM.
Kpome Toro, unenpro npenopaBaHusl AUCLUIUIMHBL SBJSETCS O3HAKOMIICHHE CTYIEHTOB C
OCHOBaMHM, KiaccH(UKalMell ¥ Ha3HAYEHHWEM METOJOB KOHTPOJS M HCHBITAaHWHA Ha
IIPOU3BOJICTBE.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (OpMUPyeMOH  y4aCTHUKaMHU
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaromuiics JOJDKEH 00JanaTh CIleTyOUMMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHINKATOPOB MX JOCTHXKCHHS
Konu
Kareropus (rpynna) Kon u HanMeHoBaHMe HHIUKATOPA JOCTHXKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIIUU
KOMIIETCHIINH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJIOB
U3MEpEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
IPUHLIMIIBI pa0OThI CPEICTB U3MEPEHUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B 00J1aCcTH
IIPUMEHEHHUS CPEJICTB UBMEPEHUS
[TK-1 Cnocoben P e p
ITIK-1.V.3 ymeTh ycTaHaBIMBaTh ONTUMAJIbHBIC
IIPOBOAMTDH aHAINU3 o
COCTOAHI HOPMbI TOYHOCTH U3MEPEHUM U IOCTOBEPHOCTU
KOHTPOJISI ¢ y4eTOM OIUO0K 1-ro u 2-ro poaa
METPOJIOTMYECKOT0
[Ipodeccuonanbubie [TK-1.B.1 BnageTs HaBbIKAMU aHAJIM3a COCTOSTHUS
oOecrieueHus B .
KOMIIETEHIINH CPEJICTB U3MEPEHM, ITAIOHOB, TOBEPOYHBIX
M0/Ipa3/IeJIeHun
. CXEM, HOPMaTUBHBIX JOKYMEHTOB
METPOJIOTMUECKOI
CIVIKOEL [1K-1.B.2 BnageTh HaBbIKaMU aHaM3a
“ nH(popmanuu o0 0TKa3zax CpeiCTB U3MEPEHUS,
OpraHu3aluu o
KOHTPOJIE UCIIBITAHNI B IPOLIECCE IKCILTyaTaluHy,
COCTOSIHUU M YCIIOBUSAX MX XpaHEHUs, 00
3¢ (PEKTUBHOCTH UX UCTIOIB30BAHUS
I1K-1.B.3 BnageTh HaBBIKAMU BBISIBICHUS U
OLICHKH MOTPENIHOCTEN U3MEPEHNUS U OIIUOOK
KOHTPOJISI
ITK-2 Criocoben
OOHOBIIATH 0azy
pabouux stamonoB U | [IK-2.3.1 3HaTh HOPMATHBHYIO TOKYMEHTAIIUIO B
[Ipodeccuonanbabie | CpeaCTB obnactu obecrieueHns eINHCTBA U3MEPEHUHN 1
KOMIIETEHIIUH U3MEPUTEIBHON METPOJIOTHUECKOro oOecrieueHust paboThbl CPesICTB
TEXHUKH U U3MEpEHUS
IIPOBOAMTD UX
aTTEeCTAlINIO
I1K-3 Criocoben I1K-3.3.3 3Hath ¢u3nvecKkrue NpUHIMILI padoThI,
[TpodeccuonanbHblie | OCYIIECTBISTD BO3MOXXHOCTH M 00JIaCTH MPUMEHEHHS] METOI0B U
KOMIIETEHIIUU paboThI 10 CPEJICTB U3MEPEHUI
BBISIBJICHHUIO U I1K-3.3.4 3HaTH METOJIMKH KOHTPOJISI HCIIBITAHUS




NPEIOTBPALICHHIO
HECOOTBETCTBUM
POYKIHH
PEIBSIBISEMBIM
TpeOOBaHUSIM

HPOTYKIIUH
[1K-3.V.3 ymetsb BbIOUpaTh U pa3padaThiBaTh
METOJIbI M CPEACTBA KOHTPOJISI TEXHOIOTUIECKOTO
npolecca, TeXHOJIOIMYECKO oneparui,
pa3pabaThIBaTh CXEMbI H3MEPEHUH M KOHTPOJIS

2. Mecro nucuumumnbl B cTpyktype OIT
JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

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

— «Marematuka. Teopust BEPOATHOCTEN U MaTEMaTUYECKAsi CTATUCTUKA,

— «Mertponorus. O0miasi Teopust U3MEPEHUI.

3HaHMs, TOJy4YEHHBbIE NPU U3YUYEHUU MaTepuana JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U MOT'YT MCIIOJIb30BAThCS IPU U3YYEHUU IPYTUX IACLUIUIMH:

— «Merponoruueckast 3KCIepTH3a,
— «lIpuknaaHas METPOIOTHsI»,

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

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM OO0beMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboThI O AUCHUIUTHHE (M pacHpeAeTeHne 3TOH TPYJO0EMKOCTH TI0 CeMecTpaM) IPEeACTaBICHbI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

pr,HOGMKOCTB I10 CEMCCTPaM

Bun yuebnoit paboTbl Bcero No6 No7 Nog
1 2 3 4 5
Oowasn mpyooemKocmb oucCyunIuHbL, 10/ 360 3/ 108 3/ 108 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 30 8 10 12
AyoumopHhuie 3auamus, BCEro Jac. 50 16 18 16
B TOM YHCJIC:
nexiuu (JI), (dac) 20 8 8 4
npakTuyeckue/cemuHapckue 3anstus  (113), 2 2
(dac)
naboparopusie pabotsl (JIP), (dac) 24 8 8 8
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 4 4
9K3aMeH, (Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 283 83 81 119
Buo npomesicymounoit ammecmauyuu’ 3ayer, OK3., OK3., OK3.,
. 3auer, sx3amen (3aget, Audd. 3au, Dk3.) OK3., Kypc. Ip.
OK3., OK3.,
Kypc.
I1p.

4. ConepskaHue TUCHUTUTHHBI

4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIAHEI 110 pa3eiaM | BUAaM 3aHATHN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TabIuUIIE 3.

Ta6muma 3 — Pa3aensl, TeMbI IUCIUIUIAHBI, KX TPYI0EMKOCTh




PaS}ICJ’IBI, TEMBI JUCHHUITIIMHBI

Jlexkiun
(uac)

I13 (C3)
(gac)

JIP
(dac)

KII/KP
(uac)

CP (uac)

Cemectp 6

Paznen 1. O6mue nmonoxeHus
Tema 1.1. Conepxanne xypca. OCHOBHBIE
TEPMUHBI U ONIPENCIICHHS.
Tema 1.2. IIpoGnemsbl opraHu3anyu, IpOBEJACHUS U]
WCIIOJIb30BaHMsl TEXHUYECKUX H3MEPEHUH.

20

Paznen 2. OCHOBHBIC TPUHIIMITHI MEXaHUKH,
WCTIONB3yEeMbIE B H3MEPEHUSIX

Tema 2.1. Oo6mue 3aKOHBI JBIKEHUA
BzaumopeiicTBre MmaTepuaibHbIX TEIl.

Tema 2.2. 'apmoHHYECKHE KoJieOaHUS, BOJHOBOC)
nerxeHne U 3gdekT Jomnepa B TeXHUKE U3MEPEHUH.

Tema 2.3. DHepreTuyeckue XapaKTEpPUCTUKH
(br3uIecKuX 00bEKTOB, 3aKOHBI COXPAaHCHUSI.

23

Paznen 3. MonekynsipHO-KHHETHYECKAst TEOPUS H
M3MEpEeHUS

Tema 3.1. ba3oBele XapakTEpUCTHKU Ta30B U
s)kuakocTed. OCHOBBI KMHETHYECKOW TEOPHUH, IMOHSITHUE
TEMIIEPATYPBI.

Tema 3.2. ®azoBble U MeTacTaOWIBHBIE TIEPEXOIBI.
Mertoapt U3MEpEHUI (hm3mueckux BEJINYUH,
OCHOBAHHBIE HA METACTAOMIbHBIX nepexonaax.

Tema 3.3. TepmoauHaMU4ecKHe MpPOILECCHI,
TeMIepaTypHble IIKajbl. Vcronp3oBaHuWEe 3aKOHOB
TEPMOJIUHAMUKH, THAPOCTATMKH ¥ THAPOAMHAMUKU B
(U3NUECKUX U3MEPCHHUSIX.

20

Pasnen 4. [IpuMeHeHNe 3aKOHOB ONTUKU B (PU3NYECKUX
M3MEPEHHSIX

Tema 4.1. 3akoHbl TI'E€OMETPUYECKON ONTHUKH,
OrnTryeckass MUKPOCKOITHS.

Tema 4.2. WnTepdepernmronnpie U
NOJISIPU3ALMOHHbIE METOAbI u3MepeHnid. DoTomerpus.

20

Htoro B CCMECTPC:

83

Cemectp 7

Pazgen 5. OCHOBBI TEOPUU 3IIEKTPOMATHUTHBIX
B3aMMOJICUCTBUH B (PM3UKE M TEXHHUKE H3MEPEHHI

Tema 5.1. DnexTpocTaTuka U METOMBI U3MEPEHHIA,
OCHOBaHHBIC Ha €€ 3aKOHaX.

Tema 5.2. DmekTpoMarHWTHbBIE B3aWMOJIECHCTBUS,
[TpunHnunBEl TpeoOpazoBaHMUs HEATEKTPUUIECKUX BEINIUH
B DJIEKTPHUUECKHE.

Tema 5.3. DnexTpoMarHuTHblE KoOJIeOaHUS |
BOJIHBI. BotHOBas npupoaa cBeTa.

20

Paznen 6. DneMeHTHI KBAaHTOBOM (DU3HKHU B
MU3MEPEHUX

Tema 6.1. OcHOBHBIE 3aKOHBI KBaHTOBOW (DM3HKH,
DNIEeKTPOHHOE  CTpOEHHME  BemecTBa.  KBaHTOBBIC
3¢ dexTsl, ncronbzyemble B GU3MIECKUX H3MEPCHUSX.

Tema 6.2. CoBpeMeHHOE CTPOCHHE aToMa,
CTPOCHHUE BCUICCTBA. CHCKTpBI N3JIYyYCHHS, IMOTTIOUICHH]
U UX aHAJIN3.

10




Paznen 7. Ob6mue cBeneHns 00 H3MEPEHUAX

Tema 7.1. Ilomarne wu3aMepeHus (B TOM YHCIIE
g poBoro). OCHOBHOE ypaBHEHUE H3MEPEHUIA.

Tema 7.2. CrpykTypHas cxemMa H3MEpEHUi,
M3mepurenbHas 3a1aya.

Tema 7.3. IlorpemHocTh u3MepeHuil. AHanu3 U
00paboTKa pe3yJIbTaTOB U3MEPCHHIA.

10

Pa3znen 8. Meroasl uzmMepenuii
Tema 8.1. Knaccudukanust nsmepenuit. Buasl u
001aCTH N3MEPEHHH.
Tema 8.2. OcoOeHHOCTH OCHOBHBIX METOHOH
U3MEPEHUMN.
Tema 8.3. MeToas! M(POBBIX U3MEPEHUIt
Tema 8.4. OneHKa TOTPENIHOCTH H3MEPEHHUH TIPH
HCTIOJIb30BaHNH PA3JIMYHBIX METOIOB H3MEPEHHH.

10

Paznen 9. Ilonstue o cpeacrtBe U3MEpeHUM
U3MEpPEHUH B KJIACCHYECKOM W IH(PPOBOM
METPOJIOTHYECKOM 00eCTIeUeHIH.

Tema 9.1. OcHOBHBIE OTIpenieieHNs, CBA3aHHBIE CO
CpEIICTBOM W3MEpEeHHU (cn. (OVININGE
npeoOpa3oBaHus U IPaIyHPOBOYHAS XapAKTEPUCTHKA.

Tema 9.2. Knaccupukamuss CU.  Mepsl
N3mepurensHbie MpUOOpPHI 51 TUPPOBHIY
U3MEPHUTEIBHbBIC CHCTEMBI.

Tema 9.3. Hopmupyemble METPOIOTHYECKUE
xapaktepuctuku CU.

Tema 9.4. TourocTs aHaOrOBHIX U IH(ppoBhIX CH,

10

Paznen 10. Metonbl u cpesicTBa U3MEPEHUM
pa3IMYHbIX (PU3HUECKUX BEIUYUH

Tema 10.1. I'eomeTpryeckrie BETHINHBL

Tema 10.2. DnekTpruecKre BEIMIHHBL.

Tema 10.3. Mexanudeckue BeJMYMHBI (Macca,
napaMeTpbl JIBIDKCHUS, BUOpaIys, JaBICHUE, BaKyyM,
pacxoJ1 JKUJIKOCTEH U Ta30B).

Tema 10.4. INapaMeTpbl CTPOSHHUS U COCTOSIHUS
BEIIECTB W MarepuasoB (KOHICHTpAIMs BEIIECTB,
BJIQ)KHOCTbh, TEMIIEPATYPA).

Tema 10.5. OnTuko-usnyeckue n3MepeHusl.

21

Hroro B cemecrpe:

81

Cemectp 8

Paznen 11. CoBpeMeHHBIE METOIBI UCCIIEAOBAHUS
MHUKPOCTPYKTYPbI (pU3HUECKUX 00BEKTOB
Tema 11.1. Meronsl 3JIEKTPOHHON
MHUKPOCKOIIHH.
Tema  11.2.  Ckanupyromas  30HIOBas
MUKpPOCKOIHA. ATOMHBI CHUJIOBOM U TYHHEJBHBIN
MHUKPOCKOII.

20




Paznen 12. Metoabl 1 cpeACcTBa U3MEPEHUI Ha
TPaJULXOHHOM U IU(POBOM IIPOU3BOICTBE

Tema 12.1. H3mepeHusi yrioB, JHUHEHHBIX|
pa3MepoB.

Tema 12.2. UsmepeHus OTKIOHeHUH (OpMBI U
B3aUMHOT'0 PaCIIOJIOKEHHS TOBEPXHOCTEH.

Tema 12.3. U3mepeHus IIEPOXOBATOCTH H
BOJIHUCTOCTH ITOBEPXHOCTH. 1

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

Tema 12.5. KoHTpoJIb KauecTBa MOKPHITHIA.

Tema 12.6. MHoro¢pyHKINOHAIEHBIE 10
CHEUMANIN3UPOBAHHBIE H3MEPUTENILHBIE CHCTEMBI /ISl
KOHTPOJISI TIAPaMETPOB CIIOKHONPOPHIBHBIX JIeTanei H
y3JI0B.

Paznen 13. MeToibl KOHTPOJIS M UCTIBITAHUM Ha
TPaJULMOHHOM U IU(POBOM IIPOU3BOJICTBE

Tema 13.1. Kontposns napaMeTposn
TEXHOJIOTHUYECKUX MpolieccoB. Kinaccudukamms MeTo108
KOHTPOJISL.

Tema 13.2. MeTonb! u cpecTBa HEpa3pyIIAOIIETO 1
KOHTPOJIS.

Tema 13.3. Hasmauenwme wu Kiaccudukanys
METOJOB UCIIBITAHUI.

Tema 13.4. KoHTposb ¥ ucnbiTaHUs Ha [U(GPOBOM
MIPOU3BOJICTBE

Paznen 14. [lepciekTuBHBIE HANIPABIICHUS
Pa3sBUTHSI U3MEPUTEIBHON TEXHUKU

Tema 14.1. Tennenuuu pa3BUTHS
U3MEPUTEIILHOM TEXHUKH.

Tema 14.2. CoBpemeHHble M IEPCIEKTHUBHBIE
M3MEPUTENIBHBIE TEXHOJIOTUH, CUCTEMBI U CEHCOPBI.

19

BrInonHenne KkypcoBoro npoekra

Uroro B cemectpe: 4

N

119

Hroro 20 2

24

4 283

HpaKTI/I‘IGCKaﬂ MMOATOTOBKA  3aKJIIOYAaCTCA B  HCIOCPEACTBCHHOM
CBA3aHHBIX

Oo0y4arolMMHUCST  OMpPENEeNEeHHBIX  TPYIOBBIX  (YHKLUH,
poeCCHOHATIBHOM I TETFHOCTBHIO.

4.2. CopnepxaHue pa3/ieJIoB U TEM JIEKIIMOHHBIX 3aHSATHI.

BBIIIOJTHEHUHN

c  Oymymei

Coz[epxcaHI/Ie pa3aciioB U TEM JICKITUOHHBIX 3aHATUH IIPUBCACHO B Ta6J'II/ILIe 4.

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

Howmep paznena

HaszBanue u conepxkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 1. OOmme monoxeHns

Tema 1.1. Copepxanue xkypca. OCHOBHBIE TEPMHHBI U
OIIpeIEIEHHS.
OcHOBHBIE 3J1€MEHTHI Kypca. PU3nuecKkue 0CHOBBI H3MEPEHUH.

Tema 1.2. IlpobGmembl  opraHW3alUy, TPOBEACHHUS U
WCTIOJIb30BaHMS TEXHIUECKHX H3MEPEHUH.
Knaccupukanmsa ¢usnuecknx o0bekToB. DOpMBI MpENCTaBICHUSA
B3aUMOCBSI3U (PU3NUECKUX BEITUYUH.

Pasnen 2. OcHoBHEBIE

Tema 2.1. OOmue 3ak0oHbBI JBWKEHUSA. B3auMoaelcTBue




MPUHOUIIBI MCXaHUKH,
HCIIOJIb3YEMBIC B UBMCPECHUAX

MaTepUaTbHBIX TEL.
Bunsl nemkeHus. OCHOBHBIE TIOJNIOKEHHUS KMHEMATHKA W JHHAMHKH.
MexaHn4ecKre METO/Ibl U3MEPESHHUSI CHUITBI K MACCHI.

Tema 2.2. 'apmoHMYecKHe KoJieOaHUs, BOJHOBOE IBHKCHUE U
addext Jlomaepa B TEXHUKE N3MEPEHUT.

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

Tema 2.3. DHepreTMuecKkue XapaKTEPUCTHKH  (PUIMUECKUX
00BEKTOB, 3aKOHBI COXPAHECHUSL.
Knaccudpukanms SHEPTETHUECKUX XapaKTEePHUCTHK. 3aKOoHbBI

COXPAHCHU B UIBMCPCHUAX.

Pazgen 3. MonexynspHo-
KHHETHYECKas TCOPHS U
H3MEpEHUs

Tema 3.1. ba3zoBbie XapaKTepUCTHUKN Ta30B ¥ >KHIKocTeH. OCHOBBI
KHHETUIECKOH TEOPHH, TIOHATHE TEMIIEPaTyPHI.

OCHOBHBIE ~ TIOJIO)KEHHUSI  MOJIEKYJIAPHO-KMHETHUYECKOH  TEOpHH
BenlecTBa. [IpuMeHeHHe 3aKOHOB TUAPO- M a’pocTaTukU. [loHsATHE
WeabHOTO U peanbHOro ra3a. [lonsTie TeMnepaTypsl.

Tema 3.2. ®a3oBeie W MeTacTaOWIBHBIC MEPeXolbl. MeTombl
I/I3MCpCHI/II\/'I (1)PI3I/I‘ICCKI/IX BCIINYKMH, OCHOBAHHBIC Ha MCTaCTa6I/IJII>HBIX
nepexoiax.

BianmogeiictBue monekyn. da3oBble Mepexoapl, METACTAOWIBHBIC H
KpUTHYeCKHe cocTostHus. [IpuMeHeHne MeTacTaOMIIbHBIX COCTOSIHUIA B
WM3MEPEeHHSIX.

Tema 3.3. TepMoguHaMUYECKHUE IPOLECCHI, TEMIIEPATYypPHBIE
mkajabl. Mcnonp3oBaHue 3aKOHOB TEPMOAMHAMUKHN, TUAPOCTATUKU H
TUApOANHAMUKU B (1)I/I3I/IHCCKI/IX HN3MCPCHUAX.

OCHOBHBIE TIOJIOKEHUS TEPMOJWHAMHUKHU. TeMmepaTypHble IIKaIbI
TennoBwie MCTO/J bl UBMCPCHUS (1)I/I3I/IHCCKI/IX BCJIMYUH.

Paznen 4. [IpuMeneHne 3aKOHOB
OTITUKH B (PU3NUECKUX
U3MEPEHUSIX

Tema 4.1. 3akoHsl reomeTpuueckod ontuku. Onruyeckas
MHUKPOCKOITHSL.
5 SMIOUPHUYECKHX 3aKOHOB TreoMeTpuueckol ontuku. Iloctpoenue
U300pakeHus, 1aBaeMOr0 MUKPOCKOIIOM.

Tema 4.2. NnTepdepeHIIMOHHBIE W TOJSAPU3AIHOHHBIE METOBI
u3Mepenuil. oroMeTpusl.
Wnrepdepenius CBeTa, TIPUHIINTT (hopmupoBaHus
WHTEePPEPEHIIMOHHBIX ToJoc. JIMHelHass W Kpyromasl MOJSPU3AIIHAL.
OcHOBHBIE (POTOMETPHUYECKHE BEIWYMHBEL. 3MepeHne CBETOBOro

H3JIYyYCHHUS.

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

Tema 5.1. DnekTpocTaTHKa U METO/IbI U3MEPEHH, OCHOBaHHBIE Ha
€€ 3aKOHax.
OCHOBHBIE TIOJIOKEHHSI D3JCKTPOCTATUKM M HUX INPUMEHEHHE B
M3MEPEHHSIX T'eOMETPUYECKUX BEJIMYMH, BIAXHOCTH. l[IpumeHeHue
HEMOJISIPHBIX AUAJIEKTPUKOB B U3MEPEHUSIX

Tema 5.2. DnekTpoMarHWTHBIE B3auMoOJeHCTBUs. [IpuUHIHIIBI
npeo0pa30BaHMs HEIIEKTPUUECKUX BEJIMUUH B JICKTPUUECKHE.
OCHOBHBIE 3aKOHBI AJIEKTPOMAarHeTu3Ma. TepMo- U TEeH30PE3UCTUBHBIM
addexr, apdexT Xonna B u3BMEPEHUSIX.

Tema 5.3. DnexrpoMarHuTHBIE KOjJeOaHWsS W BOJHBI. BoiHOBas
MIPHUPOJIa CBETA.
ONeKTpOMarHuTHBIE BOJHBI, YypaBHEHHs Makcsea.
CBETOBOT'0 U3J1Y4YEHHs KaK BOJIHBI.

[TapameTpsl

Paznen 6. DnemeHThI
KBaHTOBOU (PM3UKH B
U3MEPEHUSIX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAaHTOBOH (PM3MKU. DJIEKTPOHHOE
cTpoeHue BemiecTBa. KBaHTOBBIE O(QQEKTHI, UCIOIb3yeMble B
(U3NYECKUX U3MEPEHHSIX.

TermoBoe w3imydeHue aOCONMIOTHO dYepHoro tena. @Dortodddexr.
KopnyckynsipHo-BonHOBOM ayanu3M. [IpuHOWII HeEONpenelIeHHOCTH
['eitzenoOepra.

Tema 6.2. CoBpeMEHHOE CTPOEHHE aTOMa, CTPOCHHE BEILECTBA.




CHeKTpel N3ITy4YeHHMs], TOTJIOIIEHNS U X aHaJIu3.

CoBpemeHHass  Mojenb  aroma. KBaHTOBbIE — XapaKTEpUCTUKU
anekTpoHoB. O0pa3oBaHue MOJIEKYJ M KPHCTAJUIOB. AHATU3 CIIEKTPOB
W3IY4YEeHMs] U TOTJIOIIEHUSI.

Pasgen 7. O0wmue cBenennst 00
H3MEPCHUH

Tema 7.1. Ilomstme wu3MepeHus (B TOM dHCIEC HOH(PPOBOTO).
OcHOBHOE ypaBHEHHE U3MEPEHHUN
OcCHOBHBIE TEpPMUHBI, CBs3aHHBIE C u3MepeHHsMU. Lludpossie
n3Mepenust. OCHOBHOE ypaBHEHHE H3MEPEHUHN H €0 SIEMEHTHI.

Tema 7.2. CrpykrypHas cxema wu3MmepeHuil. W3mepurenbHas
3a/ava
DONeMeHTBl M KaHalbl CTPYKTYPHOH cxeMbl uaMepeHuil. CTpykTypa U
COJIepKaHUE ATANOB PEIICHUST U3MEPUTEIBHON 3a1auH.

Tema 7.3. IlorpemHocTh u3MepeHnd. AHaimm3 u 00paboOTKa
Pe3yIbTaTOB U3MEPEHHI
Bugapl morpemHocTeid u3MepeHus. MeToJpl ONUCAaHUS U OLIEHUBAHUS
norpenrHocteil  m3Mepenuit. OCHOBHBIC MPUHIMITBI CYMMHPOBaHUS
norpemHocTeil  m3Mmepenuit. OOpaboTKa M3MEpEHHBIX 3HAYCHUH
(U3NYECKUX BETUYHH.

Pasgen 8. O0Omue ceenennst o
METOAaX U3MEPEHUN

Tema 8.1. Kiaccupumkanms wusmepenmit. Bumgsl u  oGmactu
WU3MEPEHU.
[Mpuanuner knaccudukanun u3mMepeHnid. THITBI 1 BUBI U3MEPEHUH 110
pa3auuHbiM  KpuTepusM. CTpyKTypa M COJEp)KaHUE oOJacTei
WU3MEPECHUM.

Tema 8.2. OcoOeHHOCTH OCHOBHBIX METOZ0B H3MEPCHHUH.
Mertoabl U3MEPEHUI: METOAbl HEMOCPEACTBEHHON OLIEHKH, METObI
cpaBHeHHUs ¢ Mepoid. Kimaccndukamnus MeTo10B H3MEpPEHHH.

Tewma 8.3. Metosr npoBEIX U3MEPEHUN
Knaccudukanms u npuMeHeHre nu(poOBBIX METOAOB H3MEPEHUH.

Tewma 8.4. OnieHKa MOTPENTHOCTH U3MEPEHHUHA TIPU HCIIONE30BAHUHN
Pa3INYHBIX METONOB U3MEPEHUN.
Ananuz BIIMSAAHUSA HCIIOJIB3YyEMOT'O METOo4a Ha IMOrp€uIHOCTb
W3MEPEHMI: TeOMEeTpUYEeCKHe H3MEpEeHHs, H3MEpPEeHHs] MaccChl,
WIEKTPUUECKHE U3MEPEHHS.

Pazpen 9. Ilonstue o cpeactae

M3MEPEHUN B KJJACCUYECKOM U

(G POBOM METPOJIOTHIECKOM
obecreyeHuH.

Tema 9.1. OcHoBHBIE onpeneneHusi, cBsizaHHble ¢ CU. DyHKius
npeoOpa3oBaHHs U rPpagyHpOBOYHAS XapaKTepPUCTHKA
Onpenenennss CHU U CMEXHBIX TEPMHHOB [0 MEXIYHApOAHBIM U
HanmoHadbHbIM HJ[. @yHKUMHU, HCTOIB3yeMble ISl MAaTEMAaTHYECKOTO
onucanus CU.

Tema 9.2. Knaccudukanuss CHU. Mepsoi. 3mepuTenbHbie TprOOpHI
1 1A (pOBBIE U3MEPUTEIBHBIE CUCTEMBI
Mpuanuner knaccugukammuu CU. [pumepsbr Mep GU3NUECKUX BEITNYHH:
Mepbl  JUIMHBL W DJIEKTPHUYECKOTO  CONPOTHBIEHHUS,  THUPH.
Knaccudukanus u npumMepsl COBPEMEHHBIX U3MEPUTENBHBIX TPUOOPOB
U CHUCTEM.

Tewma 9.3. Hopmupyembie MeTposiornyeckue xapakrepuctuku CU
I'pynmel HOPMHPYEMBIX METPOJIOTHYECKUX XapaKTEPUCTHUK CPEICTB
m3mepennii. TpeboBanms HJI k HOpPMHPOBaHWIO METPOIOTHYECKUX
XapaKTEePUCTUK CPEJICTB U3MEPEHUH.

Tema 9.4. TounocTh aHANOTOBBIX U MppoBbIXx CU
Knaccer Tounoctu CU. AGcomtoTHas, OTHOCUTENbHASE U IPUBEICHHAS
norpemHocty CH.

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

Tewma 10.1. 'eomeTpuieckne BeTHIUHBI
W3mepsiemble  reomeTpudeckre BenMuuHBL. — Kiaccudukanuss u
Ha3HauYCHHE METOJOB M CPEICTB HW3MEPEHHH TI'eOMETPHUYECKUX
BeMYnH. Mexannyeckue u ontuko-mexanmdeckne CH.

Tewma 10.2. DnexTpuyecKkue BETUIUHBI
W3mepsiemble  snekTpuueckue  BennuuHbl.  Knaccudukaums u




HA3HAYCHHUE METOJIOB U CPEACTB M3MEPCHUIA AJICKTPUICCKUX BEIUYHH.
N3MmepeHne mapamMeTpoB 3JIEMEHTOB JIEKTPUUECKHUX LIECTIEH.

Tema 10.3. MexaHn4ecKue BEIUYUHBI
W3mepsiemble  MEXaHWYECKHE  BEIMYMHBL  (Macca, TapaMeTphl
JIBYDKCHUSI, BUOpAIINs, TaBJICHHE, BAKYYM, PACXOJI KHIKOCTEH U Ta30B).
Kimaccndukamus ©W Ha3HaAYeHHE METOIOB W CPEICTB HM3MEPCHHI
MEXaHUYCCKUX BEITHYUH.

Tema 10.4. IlapameTpbl CTpPOEHHS U COCTOSHUS BEIIECTB U
MaTepHaIoB
W3mMepsieMble BEIMYHMHBI, XapaKTCPU3YIOIIUE CTPOCHUE M COCTOSHHE
BEIICCTB M MaTepualioB (KOHIEHTPAIUS BEIIECTB, BJIAKHOCTD,
IUIOTHOCTh, TeMneparypa). Kiaccudukanus M Ha3HaYeHUE METOJIOB U
CpEJICTB U3MEPEHUI.

Tema 10.5. Ontuko-¢puznveckrue HU3MepeHus
Usmepsiemble  ONTHUKO-QU3MYECKHE  BEIWYUHBI  (OCBEIIEHHOCTD,
SPKOCTh, TMApaMEeTPbl ONTHYECKHX CpEll, [BET, CHEKTPBI, SHEPTHS
ontuyeckoro manydenus). Kinaccudukaiys u Ha3HaYCHUE METOJOB H
CPEACTB U3MEPEHUIA.

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

Tema 11.1. MeTonpl 3I€KTPOHHONM MUKPOCKOIHUY.
[IpocBeunBaromas W pacTpoBasi  3JNEKTPOHHAS  MHMKPOCKOIHSL.
[MpuHIHMITEL perucTpanu HHPOpMau 00 0OBEKTE.

Tema 11.2. Ckanupyromasi 30HA0Basi MHKPOCKONHUA. ATOMHBIA
CUJIOBOW U TYHHEJIbHBII MUKPOCKOIL.

[puanuner  padotst  C3M. OcoOEHHOCTH  TOMHO-CHIIOBBIX U
TYHHEJILHBIX MUKPOCKOIIOB, chepa MPUMEHEHHUS 1 OTPaHUYCHHSL.

Pazgen 12. MeTonel u cpeacta
W3MEPEeHHIA Ha TPAJUIIMOHHOM H
U(POBOM MPOHU3BOJICTBE

Tema 12.1. Metpomoruueckoe obecrieueHne U(GPOBOTO

MIPOM3BOJCTBA
Tunosas CTPYKTypa oUppoBOro IIPOU3BOACTBA,

[IpombinuieHHbli UHTEpHET Belled. COBpEMEHHbBIE NMPOU3BOACTBEHHBIC
MH(POPMALMOHHO-U3MEPUTENIbHBIE CUCTEMbI. PaboTa ¢ M3MepHUTENbHON
undopmanueii B popmare BigData.

Tema 12.2. Vi3smepenus yriioB, TMHEHHBIX pa3MEpOB

Metoapl M cpencTBa  M3MEPEHHMH  YIVIOBBIX  BEJIMYMH.
W3MepuTenbHbli MHCTPYMEHT, PhIUYQKHO-MEXAaHHUECKHE M OITHKO-
MEXaHWYEeCKHE CpEACTBa W3MEPEHMH JHHEWHBIX U JHaMeTpaIbHBIX
pasmMepos.

Tema 12.3. M3mepeHuss OTKIOHEHHs (OPMBI W B3aHMMHOTO
PacIIOJIOKEHUS TIOBEPXHOCTEN
Knaccudpukanms OTKIOHEHHH (OpMBI M B3aUMHOTO PAaCIOJIOXKEHUS
noBepxHocTei. CpencTBa U3MepeHUid OTKIOHEHUH (OPMBI IIOCKUX U
HMIHHIPUYIECKUX TOBEPXHOCTEH.

Tewma 12.4. 3mepenus mepoxoBaToCTh MOBEPXHOCTH
[TapameTpsl IIEPOXOBATOCTH IMOBEPXHOCTEH M CHOCOOBI €€ OLCHKH.
MeTonpl U cpelicTBa U3MEPEHHH IEPOX0BATOCTH IIOBEPXHOCTH.

Tema 12.5. M3MepeHuss u KOHTPOJIb MapaMeTpoB pPe3bOBl U
3y04aThIX Kolec (Tepenayq)
OcHOBHBIE TapaMmeTpbl pe3bObl W 3yOuaTeix Kojec (mepeaad).
KoMIUIeKCHBI M TO3JEMEHTHBIM KOHTPOJIb IapaMETPOB PE3bObI.
KonTpone HOpM TO4HOCTH 3y0UaTHIX KOJIEC U Tepeaad.

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

Tema 12.7. MHOroQyHKIMOHAJIEHBIE W3MEPUTEIbHBIE CHCTEMBI
JUTSE KOHTPOJISL TIApaMeTPOB CI0KHOMPOMMIEHBIX JIeTaleH U y3JI0B
CnoxHonpouiabHble — J€Tald W y37bl, HCHOJNb3yeMble IpHU
IIPOU3BOACTBE HAYKOEMKHX u3Jenuid. CHucTeMbl JUIsl M3MEPEHUs M




KOHTPOJII MapaMeTpOB  CJOXHBIX JeTalieil: BUACOMUKPOCKOIIEI,
KOHTPOJIbHO-U3MEPHUTENbHBIE MAaIlHHBI, Tpoduiorpadsl, JTa3epHbIE
TPEKEPHI.

Paznen 13. MeToibl KOHTPOIIA U

Tema 13.1. KonTposp mapaMeTpoB TEXHOJIOTHYECKUX IPOLIECCOB.

WCIBITAaHUH Ha TpaaunuoHHoM H| Kitaccndukarms MeTo10B KOHTPOJIS.

(G POBOM TIPOU3BOJICTBE

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

Tema 13.2. Metoas!l U cpeacTBa Hepa3pyILIAIOIIEro KOHTPOIS Ha
TPaJULHOHHOM U LH(POBOM IPOU3BOACTBE.

OCHOBBI HEpa3pyIIAIOLIEro KOHTPOJIA. MeToIsl Hepa3pyllaroliero
KOHTPOJIA: panuanroHHBIH, MarHUTHBIH, BUXPETOKOBBIH,
aKycTU4ecKkud, ontuyeckuil. Hepaspymaromuii  KOHTpOJIb  Ha
(G pOBOM TIPOU3BOJICTBE.

Tema 13.3. Haznauenue u kiaccuuKanys METOIOB UCTIBITAHUH.
[MpuHnunel knaccuUKAMA METONOB HCHBITaHWH. OCHOBHBIE BHIBI
UCTIBITAHUI: MEXaHWYEeCKHe, Ha  yAapHble BO3JCHCTBUS, Ha
BO3/ICHCTBHE BUOpauuii, Ha BO3ACWUCTBHUS JIMHEHHBIX YCKOPEHHMH,
UCTIBITAHUS IEKTPOOOOPYAOBAHHSI.

Tewma 13.4. KonTpois 1 ricTibITaHUS Ha A(POBOM IPOHU3BOJICTBE

Paznen 14. IlepcnekTuBHbBIE

HaIlpaBJICHUA Pa3BUTHUA

HU3MEPUTEITbHON TEXHUKHU

Tema 14.1. TenaeHIMHN pa3BUTUS U3MEPUTEIbHON TEXHUKHU.
O030p OCHOBHBIX HampaBlICHUH Pa3BUTHA H3MEPHUTEIBHOW TEXHHKH.
Nsmepurenwvhas Texauka u Magyctpus 4.0.

Tema 14.2. CoBpeMEHHbIE U TEPCIEKTHBHBIE H3MEPHUTEIIbHbBIE

TEXHOJIOTMH, CUCTEMBI U CEHCOPBI.
CTpyKkTypa THUIIOBOW H3MEPUTENBHONH CHUCTEMBI.
U(POBBIC JATYUKHU U CEHCOPBIL.

IlepcnexTuBHBIE

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTb, |MIPAaKTHYECKOM |pasnena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
Cemectp 7
1 | Biusiaue MeToaa Paz6op 1 1 12
HU3MEPEHUI Ha JIOTIOJTHUTEIBHOT O
TOYHOCTh U3MEPEHUI | Marepuasa, TUCKYCCHs
2 | Meroauku W MeTOmBI Paz6op 1 1 13
U3MEPEHHH. TOTIOTHATEITLHOTO
Ipaxriyeckoe MaTepualla, TUCKyCCUs
MIPUMCHCHUC CpCACTB
U3MEPEHUN u3
pa3IUYHBIX  OOJacTei
M3MEPEHHH.
Bcero 2

4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTh ITPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

HaumenoBanue 1a60paTopHbIX paboT

3 aux Ne
MPAaKTUYECKON | pazzerna

TpynoemMkocTs,
(gac)




MOJITOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 6
1 | Pacuer norpemHocTy BECOB 3 1 2
2 | UccrnenmoBanrne OCHOBHBIX METPOJIOTHUECKHX 3 1 2
XapaKTePUCTHK IJIEKTPOMEXaHUICCKHIX
W3MEPUTENBHBIX MPUOOPOB
3 | 3mepenue cCKOpoCTH BpAIICHUS TAXOMETPOM 2 1 2
Cemectp 7
1 | IIpsimble, KOCBEHHBIC M COBMECTHBIC 3 1 5,10
W3MEpEHUs
2 | V3mepeHwust 4acToThI, epuo U (assl 3 1 5,10
JIEKTPUYECKUX CUTHAJIOB
3 | U3mepeHue mapamMeTpoB JIEKTPUUSCKUX 2 1 5,10
neneun
Cemectp 8
1 | Usmepenue mepoxoBaToCTy MOBEPXHOCTH 2 2 12
2 | OmpeneneHre METPOIOTHUECKUX 2 2 12
XapaKTePUCTHK U3MEPHUTEIHLHOTO
WHCTPYMEHTA
3 | Ananu3 nokanbHOI cxembl moBepku CU 2 1 12
4 | CTaTUCTUYECKHI KOHTPOJIb Ka4eCTBa U 2 1 13
CTaOMILHOCTH TIPOU3BOCTBEHHOTO TIPOIecca
Bcero 24

4.5. BeInoiHeHNe KypCcOBOTO POEKTa/ KYpCOBOW pabOTHI

Ilenp KypcoBOro mnpoekrta: pa3paboTka METOIMKH HM3MEPEHUH PpazIMuYHBbIX BEJIHYUH;
pa3paboTka METOUKH KaJIMOPOBKU MJIM ITOBEPKU CPEICTB U3MEPEHUH.

YacoB pakTUYECKON NOJATOTOBKHU: 4.

[IpumepHbIe TeMBI 3a/laHUi HA KypCOBOM IPOEKT mpuBeneHsl B pazaene 10 PIT/I.

O06s3arenbHO yKa3aTh TEMbI HAa KypCOBOM MPOEKT U BBIAEIUTH JUIst Hero Bpems B CPC

4.6. CamocrosTenbHas paboTa 00yJaroIXxcs
Bunsl camocTosTensHON paboThI U €€ TPYI0EMKOCTh MPUBEIEHBI B Ta0nuLe /.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6, Cemectp 7, Cemecrtp 8,
Bun camocrosTensHo# paboTh
qac qac qac qac
1 2 3 4 5
W3yueHne TeOpeTHIecKoro Marepuasia 70 20 20 30

nqucturaHbl (TO)

KypcoBoe npoektuposanue (KI1, KP) 30 - - 30

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

Bemonnenue pedepara (P) - - -

ITonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamaee 3amanne (J13) 50 20 20 10

KontposbHble paboThl 3a04HUKOB (KP3) 79 23 21 35

[ToaroToBKa K MpOMEXKYTOUHOM 54 20 20 14
arrecraruu (I1A)




Bceero: \

283 | 83 | 81

| 119

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUAIONMIMXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-MEeTOINYECKHE MaTepualibl ISl CAMOCTOSITENFHOW paboThl 00y4aromuXxcs yKa3aHbl B

IL.II. pa3zaenoB 6-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb nevaTHBIX U 3JEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B Ta0IuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUM

Komyects
0
AK3EMILLIPO
BB
Ugll_ﬂig cc bubnuorpadudeckas ccpuika 6H(6KJE§VITZK6
AIIEKTPOHH
BIX
AK3EMILIIPO
B)
006 O-75 OCHOBBI METPOJIOTUH: YUEOHUK / 5
Oxkpenunos B.B. u ap. — CII6: ['YAIIL
2020. 479 ctp.
https://znanium.ru/catalog/product/2095 | Msanosa, H. 1. MeTobl 1 cpencTBa
066 WU3MEPEHUM, KOHTPOJISL U UCIIBITAHUHY :
yuebHoe nocobue / H. W. Banosa. -
Mockga ; Bomorna : Muadpa-
WNuxenepus, 2023. - 208 c. - ISBN 978-
5-9729-1545-3.
https://znanium.ru/catalog/product/2013673 HBanoB, A. A. MeTpoJiorus, CTaHIapTH3aIus
U cepTUdUKaiys : yaeOHuk / A.A. iBaHOB,
B.B. Eppemos, A.W. KoBurnk. — Mockaa :
NHOPA-M, 2023. — 301 c. — (Boennoe
obpazoanue). - ISBN 978-5-16-015546-3
004 11 75 [{udpoast MmeTposorus : yaeOHOE 3

nocobue / FO. A. AHTtoxuna [u 1p.] ;
pen. B. B. Okpenunos ; C.-Ilerepb. roc.
VH-T a3POKOCM. IPUOOPOCTPOEHUSI. -
Cankr-IlerepOypr : U3a-so ['YAIL
2021. - 181 c.

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

[Mudposas tpanchopmarnus: loT, Al,
VR, Big Data / Digital Transformation:
IoT, Al, VR, Big Data : cGopaux
noknanos XII mexayHapoaHoOU
CTYJIEHYECKOW Hay4HO-TTPAKTHYECKOU
KOH(epeHIMH / OTB. 3a BbII. M. A.
HBanopa. - Mockaa : [leno
(PAHXwuI'C), 2019. - 256 c. - ISBN



https://znanium.ru/catalog/product/2095066
https://znanium.ru/catalog/product/2095066
https://znanium.ru/catalog/product/2013673
https://znanium.com/catalog/product/1405779
https://znanium.com/catalog/product/1405779

978-5-85006-171-5. - Teker :
anekTpoHHsIi. - URL:
https://znanium.com/catalog/product/14
05779

https://znanium.ru/catalog/product/2226

225

[TpakTHueckas METPOJIOTHS: METOIbI U
CpencTBa M3MEpeHUi 1 obecreueHus
€MHCTBA U3MEPEHUN JIMHEHHBIX
pa3MepoB U MEXaHUYECKUX BEIINYHH :
yuebHoe nocodue / M.®@. bynaros,
10.A. Kneitmenos, B.I'. JIykamkus [u
np.]. — Mocksa : UTHOPA-M, 2025. —
209 c. - ISBN 978-5-16-114305-6.

https://znanium.ru/catalog/product/2198

694

bonapes, b. I1. Crangaptuzanmus,
METPOJIOTHSI, TOJITBEPKICHUE
cooTBeTcTBUS : yueOHuk / b.I1.
Bomapes. — 2-e u3a., nepepad. u gom.
— Mocksa : UIHDOPA-M, 2025. — 365
c. — (Bricmiee ob6pazosanue). — DOI
10.12737/1078037. - ISBN 978-5-16-
020850-3.

53 T30

Tetinop J[>x. BBenenue B Teopuio
ommbok. M.: Uzn. Mup, 1985. — 324c.

2 3x3. PO

681.2 M45

Meiizna @. DneKTpoHHBIE
HN3MCPUTCIILHBIC HpI/I60pI>I 1 METOAbI
n3mepenuit. M.: Mup, 1990. — 535c.

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

3akoH P®D «O0 obecrnieueHnn equHCTBA
U3MEPEHUIN.

3akoH P® «O crannapTuzanuu B
Poccuiickon denepauumn».

ITonoxeHre 0 SAUHUIIAX BEIUUMH,
JIOTTYCKaeMbIX K IPUMEHEHUIO B
Poccuiickoit @e-aepannn
(ITocranosnenue IIpaBurenscTBa
Poccuiickoii @enepanuu ot 31 okTs0ps
2009 r. Ne 879).

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»

[Tepeuens AIIEKTPOHHBIX
TEJICKOMMYHUKAIIMOHHONW CeTH
npuBeseH B Tabmuie 9.
Tabmuma 9 —

o0pa3oBaTeNbHBIX
«HTEepHETY,

pecypcos

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

UH(pOPMAaIMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JIHCIUTUTIHBI

[lepeueHp 3NEKTPOHHBIX 00pa30BaTENbHBIX pECypcoB HHGOPMAMOHHO-

URL ampec

HanmenoBanue

http://fundmetrology.ru/

®enepanbHblil HHPOPMAIIMOHHBIH
dboH 10 00ECTIEYCHHIO eTMHCTBA



https://znanium.ru/catalog/product/2226225
https://znanium.ru/catalog/product/2226225
https://znanium.ru/catalog/product/2198694
https://znanium.ru/catalog/product/2198694
http://fundmetrology.ru/

W3MEpPEHUI

http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTposoruueckue OCHOBBI
tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy- | TeXHHYECKHX U3MEPEHHIA
texnicheskix-izmerenij.html

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

http://www.gumer.info/bibliotek_Buks/Science/metr/01.php | Merposorus, cTaHAapTU3AIMS 1
cepTuduKaIus

http://studopedia.net/10_167295_printsipi-i-metodi- [TpuHIMIBL B METOJIBI U3MEPEHUS

izmereniya.html

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0O 0OECHEUeHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecnieueHus npejacrasieH B Taduuie 10.

Ta6ymmma 10— [TepeyeHs mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

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

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 06a3bl

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

MynbTumeauitHas JEKIUOHHAS ayIUTOPUS

Crenanu3upoBaHHas 1abopaTopust «KMETPOJIOTUH U 52.51, 52.50
TEXHUUYECKUX U3MepeHui», « ludpoBoit MmeTposorum»

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadbnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB Il MPOBEICHHS POMEKYTOYHOH aTTeCTaIlnN

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OIICHOYHBIX CPCIACTB

Cnucok BONpOCOB K IK3aMEHY;
DK3aMEHAIIMOHHBIC OUIIETHI™;
3amaum;

TecTsl.

DK3aMeH

DKCrnepTHas OIICHKa Ha OCHOBE TPEOOBaHUH K

BeinonHenue KypcoBoro rmpoekra
COJICPKAHUIO KYPCOBOT'O MPOEKTA.



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

IIpumedanue: *sx3amMeHAIMOHHBIC OMIIETHI GOPMHUPYIOTCS HA OCHOBE BOIIPOCOB U 3a7a4 Tabmumml 15.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YalrONIUMUCS MPUMEHSIETCS S-0ayThbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakTepucTrka c(hOPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayupHas mKana PaKIep (op

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIM MaTepra;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONUPAasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC TMOJOXKECHHS C MPAKTUYECKON
«3aUTEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJaeT BBIBOJIBI M 0000IIECHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TOHATHMH.

— npaBWIbHO BBIMOJIHWI OT 90% 10 100% TecTOBBIX 3ajaHuil .

OO0yuaromuiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepua, TPAMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
«3a4TeHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICCT CHCTEMOM CIIeNUaIM3UPOBAHHBIX TOHITHH.

— IpaBWIBLHO BRIMOJIHWI OT 70% 110 89% TecToBBIX 3aMaHuii .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
[0 CYLIECTBY HU3JIaracT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM

TUTEPATYPHI,
— JIOMYCKAeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCIIBITBHIBACT 3aTPyJHEHUS B MPAKTUYECKOM HPUMEHEHUU 3HAHUI
«GAYTCHO» HaIpaBIICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIEIMATN3UPOBAHHBIX MOHATUH.
— IpaBUWJIbHO BRIMOJIHMI OT 51% 10 69% TecToBBIX 3aaHui .

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
MaTepuana,
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMUOKA W  HETOYHOCTH  TIPH
«HEYIOBJIETBOPUTENIHHOY» | PACCMOTPEHUH IIPOOJIeM B KOHKPETHOM HarpaBiIeHHH,
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHUH.
— NIPABHMJILHO BBIMOIHMI MeHee 51% TeCTOBHIX 3aaHui .

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sk3aMeHa mpeIcTaBiIeHbl B Tadbmie 15.

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

Kon

Ne /i [Tepeuens BompocoB (3a7a4) A7 SK3aMeHa
WHJIMKaTOpa




1. OO0bsicHuTe TOHATHS HU3UUECKUN 00BEKT, PU3nUecKast BEIMUNHA, [1K-3.3.3
¢buznyeckoe mnoie.
2. [Tepeunciure Buabl amxeHus. Chopmynupyiite ocHoBHbIE TostoxkeHust | [1K-3.3.3
KMHEMATUKH U JUHAMUKH.
3. OxapakTepusyiTe nepuoauueckue 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 U3MEPEHUSIX.
5. [Ipoananu3upyiite hazoBbIe MEPEXOAbI, METACTAOMIIbHBIE U KPUTUYECKUE I1K-3.3.3
CcOCTOSIHUS. UTO BBI y3HaJIu O MIPUMCHCHUHU METAaCTaOMIbHBIX COCTOSHUMN B
HU3MEPEHHIX ?
0. OO0bscHUTE HHTEPDHEPESHITMOHHBIC W TOJIIPU3AIIHOHHBIC METOIBI M3MEPEHUH. IIK-3.3.3
[IpuBeanTe OCHOBHBIC XapaKTEPUCTUKU OTOMETPHUH.
7. B 4eM coCTOAT OCHOBHBIE ITOJIOKEHUS JIEKTPOCTATUKY U UX IIPUMEHEHUE B I1K-3.3.3
M3MEPEHISIX (DM3UIECKUX BETHINH?
8. OxapakTepu3yiiTe OCHOBHBIE 3aKOHBI dJIeKTpoMaraeTusma. [poananusupyiite | [TK-3.3.3
TEPMO- ¥ TEH30PE3UCTUBHBIN 2P deKT, 3pdekT Xona B UBMEPEHUSIX.
9. OOBsCHUTE 3JICKTPOMAarHUTHBIC BOJIHBI, ypaBHEeHUs: MakcBeinia. [lapamerpbl I11IK-3.3.3
CBETOBOI'O M3JIYUCHU KaK BOJIHBI.
10. W3 gero cocTouT coBpeMeHHast MoJieNb aToMa? Kak MOKHO OOBSICHUTh TIK-3.3.3
KBAaHTOBBIC XapaKTEPUCTUKH AIEKTPOHOB, 00pa30BaHUE MOJIEKY U
KPUCTAIIOB?
11. OOmbsicHUTE TIOHATHE 00 U3MEPEHUH: OCHOBHOE ypaBHeHue u3mepennit, | [1K-1.3.3
roMmoMopu3m. [IK-2.3.1
[1K-3.3.3
12. [Ipoananuzupyiite kinaccuukano H3MEpeHUN. [IK-1.3.3
[IK-2.3.1
I1K-3.3.3
13. B 4eM cocTosAT HOpMabHBIE YCIOBUS H3MEPEHHINA? [IK-1.3.3
[IK-2.3.1
[1K-3.3.3
14. Packpolite conepxanue CTPYKTYpHOR CXEMbI U3MEPEHUN U IIK-1.3.3
WU3MEPUTENILHOM 33/1a4u. [IK-2.3.1
I1K-3.3.3
15. Ilepeunciure U OXapaKTEpU3yUTE BUABI IOTPELIHOCTEN U [IK-1.¥.3
HEONPENEICHHOCTEN N3MEPEHUH. I1K-1.B.3
16. UYTo BBI y3HAIM O CHCTEMATHUYECKOU ITOIPEIIHOCTH, CTATUCTUYECKUX [IK-1.¥.3
croco0ax BBISIBICHUS CUCTEMATUYECKUX CMEILEHUH pe3ynbTara [IK-1.B.3
U3MEpeHui?
17. OxapakTepu3yiTe TOU€YHbIE 1 UHTEPBAJIbHBIE OLIEHKU CITyYaiHbIX [K-1.¥.3
IIOIPELIHOCTEM. I1K-1.B.3
18. OO6®bscHuTe 001IMe paBUiIa CyMMHpPOBaHUs norpeurHocret 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 yUYUTHIBAIOTCS TP AaHAIN3E BIMSHUS UCTIOIB3YEMOTO [IK-1.¥.3
METO/a Ha TMIOTPEITHOCTh H3MEPEHHI? [IK-1.B.3
21. OOBsicHUTE TIOHATHE O CPEJICTBE U3MEPEHUI: CTPYKTYpa, (PYHKIUSA [IK-1.3.4
npeoOpa3oBaHms, TpaynpOBOYHAS XapaKkTepucTuka, Bua u tun cpencts | [IK-1.B.1
W3MEPEHHUI. I1K-1.B.2
22. B uem cocToaT HOpMUPYEMBIE METPOJIOTUYECKUE XapaKTEPUCTUKH [IK-1.¥.3
CPEICTB U3MEPEHU? [1K-1.B.3




23. BrinenuTe ocHOBHBIE IPU3HAKK aOCOTIOTHOMN , OTHOCUTEIHHOU U [IK-1.¥V .3
npuBeAeHHON norpemHocty CH. I1K-1.B.3
24, UTo BBI y3HAIM O KJIACCaX TOYHOCTHU CPEJICTB U3MEPCHUI? IIK-1.Y.3
I1K-1.B.3
25. O6bscauTe mpuHIUIEl Ktaccudukamnun CHU. Yto u3 cebs I1K-1.3.4
MPEJCTABISIOT MEPhl (PU3UUECKUX BETHUUH? [1K-2.3.1
26. [Ipoananu3upyiiTe METOJBI U CPEACTBA U3MEPEHUS TEOMETPUUECKUX I1K-1.3.4
BenM4MH. PackpoiiTe nx kiaccuuKanuio 1 Ha3HAYCHHUE. [1K-2.3.1
27. [Ipoananu3upyiiTe METOJbBI M CPEACTBA U3MEPEHHUS MIEKTPUUECKUX I1K-1.3.4
BenM4MH. PackpoiiTe nx kiaccuuKanuio U Ha3HAYCHHUE. [1K-2.3.1
28. [Ipoananu3upyiiTe METOJbI U CPEACTBA U3MEPEHHS MEXaHUUYECKUX I1K-1.3.4
BenM4MH. PackpoiiTe nx kiaccuuKanuio U Ha3HAYCHHUE. [1K-2.3.1
29. [Ipoananusupyiite METOABI U CPEACTBA U3MEPEHUS TaPAMETPhI [IK-1.3.4
CTPOECHUSA U COCTOSHUS BEILIECTB U MaTeprayioB. Packpoiite ux I1K-2.3.1
KJIAaCCU(UKALIMIO U HA3HAYCHHE.
30. [Ipoananu3upyiiTe METOABI U CpeACTBa U3MepeHus ontuko-puznueckux | [1K-1.3.4
BennumH. PackpoiiTe nx kiaccuukanuio U Ha3HAYCHHUE. [1K-2.3.1
31. Uto BBl y3HAIHM O METOJAaX U CPEICTBaX u3MepeHuil yrioseix Bennuun? | [1K-1.3.4
[1K-2.3.1
32. [Ipoananu3upyiiTe METOABI U CPEACTBA U3MEPEHUN JTMHEHHBIX [IK-1.3.4
pa3mepoB. [losicauTte ux knaccuukaiuio, Ha3HAaYCHHE, [K-2.3.1
METPOJIOTHUECKHUE XapaKTePUCTHKH.
33. B 4yem cocrout kimaccudukanus OTKIOHSHUH (POPMBI U B3aUMHOTO IIK-1.3.4
PacroJI0KEHUS! TOBEPXHOCTE? I1K-2.3.1
34. Brienure cpenctBa u3MepeHui OTKIIOHEHUH (OPMBI IIJIOCKUX U [IK-1.3.4
HWIMHAPUYECKUX TOBEPXHOCTEH. T1IK-2.3.1
35. UYTo BBI y3HAIM O ITapaMeTpax MEePOXOBATOCTH U BOJHUCTOCTH [IK-1.3.4
MTOBEPXHOCTEH? I1K-2.3.1
36. [Ipoananu3upyiite METOABI U CPEACTBA U3MEPEHUIN IEPOXOBATOCTH [IK-1.3.4
ITOBEPXHOCTH. [1K-2.3.1
37. Yro BBl 3HaeTE O KOMIUIEKCHOM M ITO3JIEMEHTHOM KOHTposie napamerpos | [1K-1.3.4
pe3bObI? [1K-2.3.1
38. IIpoananusupyiTe METOABI U CPEACTBA KOHTPOJISI HOPM TOYHOCTHU IIK-1.3.4
3yOuaThIX KOJIeC U Iepeay. [1K-2.3.1
39. OOBpscHUTE KIaccu(UKAIUIO MOKa3aTeNnell KauecTBa MOKPBITHH. [IK-1.3.4
[1K-2.3.1
40. B yem cocToaT MeTonbI M cpeicTBa U3MEpEHUs TonuHel, TBeproctu nu | [1K-1.3.4
IIEPOXOBATOCTH MOKPHITHH (TNIEHOK)? [1K-2.3.1
41. Oxapakrepu3yiTe CUCTEMBI AJI1 U3MEPEHUS U KOHTPOJIS TapaMETPOB [IK-1.3.4
CJIOKHBIX JIeTalei: BUJACOMUKPOCKONBI, KOHTPOJIBHO-U3MEPUTEIIBHBIE [IK-3.3.4
MallluHBbl, Tpoduiorpadsl, Ja3epHble TPEKEPHI. I1K-3.¥.3
42. OO0bsicHUTe KIIacCU(PHUKAIIUIO METOJIOB KOHTPOJISL HAa TTPOU3BOICTBE. I1K-3.3.4
[1K-3.¥.3
43. IIpoananu3upyiiTe OCHOBHBIE METO/IbI HEPA3PYIIAIOIIETO KOHTPOJIS. [IK-3.3.4
[1K-3.V.3
44, Urto u3 cebdst mpeACcTaBIseT U KaKue JIEMEHTHI BKIIIOUAET T11IK-3.3.4
KJIACCU(UKAIIHAS METOJIOB MCITBITAHHIH ? TIK-3.V.3
45, B yem cocToAT MeXxaHMYECKHUE UCIIBITAHUS U UCTIBITaHUS HA ylapHbIe [1IK-3.3.4
BO3JIENCTBUA? IIK-3.V.3

Bompocsr (3amaun) aiis 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

No /it [Tepedens BonpocoB (3amayv) mist 3adeta / nudd. 3auera

Kon
UHMKATOpa

Y4eOHBIM [JJAHOM HE IPEAYCMOTPEHO

[lepedyenp TeM AJIsl BBITOJIHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl IMPEICTaBIICHBI

B Ta0auie 17.

Tabmuua 17 — IlepeueHs TeM /7151 BHINOJIHEHUsI KYPCOBOTO MMPOEKTa / KypCOBOM pabOThHI

Ne 11/ [IpumepHBIii nepedeHb TeM IS BBIIOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM
paboThI

1. Pa3pabotka METOUKU U3MEpEHU napameTpa/xapakTepuCTUKU
TEXHHYECKOTO OOBEKTA.

2. Pa3paboTka  METOAMKM  KOJIMYECTBEHHOI'O  XMMHYECKOIO  aHaJIu3a
poObI/BeIECTRA.

3. Pa3pabotka meroauku kanudposku CHU

4, Pa3paborka meronuku nosepku CU.

BOHpOCLI A IIPOBCACHUSA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB

. Kon
Ne /i [IpuMepHBIil IepedyeHb BOIPOCOB I TECTOB
HHOIUKaTOpa
[lepeueHs BOMPOCOB I TEKYIIET0/TIPOMEKYTOYHOTO KOHTPOJIS
1 du3nveckne 0CHOBBI H3MepeHUit IIK-2.3.1
1. UYro sBasercs 00beKTOM H3MepeHHus? T1IK-3.3.3

a)  (¢usuyeckas BeJIMIMHA
b)  dusuueckuit oGbexT
C)  (Qusnueckoe sBICHUE
d)  ¢usuueckoe mone

IKCTEHCHBHOM?
a) Temmeparypa
b) macca

C) IUIOTHOCTH,
d) nmaBieHue

3. VYkadTe HHTEHCHBHYIO (PH3MUECKYI0 BEJIHYHHY
a) OG6bem
b) Macca
C) BuyrpeHHss sHEprUs
d) aBnenue

CHIHAJIa ¢ MACC-CNIEKTPOCKOIHH
a) MoJekyia
b) Artom
c) Sapo
d) Hon

5.  Kakoii 3¢ ekt ucnosb3yercs B TepMonape
a) DOddexr Tomncona
b) Dddexr [MensThe
€) DOdodexr 3eebdeka
d) Oddexr Ixosedpcona

2. Kaxkas u3 NePEeINCJICHHbIX (l)l/l3ld‘leCKl/lX BCJINYUH ABJACTCHA

4. Yro mno BalieMy MHEHHMI0 HABJIACTCH HCTOYHHUKOM AaHAJIUTHYECKOIO




6. Bblaeaure, Ha KAKOM NPUHIMIE PadoTaeT APKOCTHON MUPOMETP
d)  perucTpaIuy MOJHOTO M3ITyUeHHS
b)  pervcrpanuu MIOTHOCTH M3JTyYEHHS HA ONPENEICHHOMN JUTHHE BOJIHBI
C) perucTpaiiu CMEeNICHHUs AMaKC.
d) perucrpanuu CrieKTpa M3IyUICHUA

7. Kakmne npeoGpa3oBareiiu OTHOCATCS K MPeodpa3oBaTesiM reHepaTOPHOro
THIA
a) dotope3ucTop
b) Tepmomapa
c) TepmopesucTop
d) EmkocTHO#

8.  Jlns u3MepeHHUii kakoii pu3nyecKoii BeJIMYUHBI HCHOJIB3YIOTCSH
HOHH3AUHOHHbIE MAHOMETPHI?
a) arMocdepHOTO JaBICHHUS
b) M36eITOUHOrO HaBIEHUS
C) HH3KOTO BaKyyma
d) Beicokoro Bakyyma

9. Kak BBI cunTaeTe, KAKOW MapaMeTp M3MeHsSeT IEKTPOCTATHYECKAS
JuH3a?
a) ToabKO HampaBlCHUE DIEKTPOHA
b) Tonbko HampaBlieHHE U CKOPOCTh IEKTPOHA
C) TOJIbKO DHEPTHIO M CKOPOCTh AIIEKTPOHA
d) HampaBieHHE, CKOPOCTh U SHEPTHUIO IIEKTPOHA

10. Kak BbI cunTaere, KaKoii mapaMeTp H3MeHseT JIEKTPOMATHUTHAS
JIMH3a?
a) ToJbKO HAaNpaBJICHUE IEKTPOHA
b) Tonbko HampaBieHHe U CKOPOCTH ANEKTPOHA
C)  TOJBKO 3HEPIUIO U CKOPOCTH DIEKTPOHA
d) wampaBieHue, CKOPOCTh U SHEPTHUIO DIIEKTPOHA

IlonsiTHe 00 M3MepeHUNn

1. Yto U3 mepevncIeHHOT0 He SIBJIAETCS MPU3HAKOM H3MepeHus (110 onpeeeHuI0
u3 PMI 29)?

a) [TpumeHeHne TeXHUYECKOTO CPEICTBA;

b) O11eHKa MOrPENIHOCTH;

c) COBOKYIIHOCTb OIIE€paluii;

d) HaxoxaeHre cOOTHOIIECHNS U3MEPEHUE BEIIMYMHBI C €€ SANHULICH.

2. YTo M3 mepevyMCIEHHOT0 OTHOCUTCS K YCJOBHMSIM W3MeEpeHHii, NP KOTOPbIX
BJIMAIONINE BeJIMYMHBI HAXOAATCS B MpejesiaX CBOMX padounx odJiacreii?

a) HOpPMAJIbHBIE YCIIOBHS U3MEPCHHI;
b) HpeIeNIbHBIC YCIOBHS H3MEPCHHUIA;
C) IPaHUYHbIC YCIOBHUS H3MEPEHHUIA;
d) paboure ycnoBusl U3MEpEHHH.

3. Kak Ha3pIBaeTcsi XapaKTepUCTHKA H3MePEeHHii, oTpaxkammas 0JJu30CTh K HYJIIO
CHCTEeMAaTHYEeCKUX NOTrPEeLIHOCTel pe3yJbTaTOB H3MepeHuii?

a) TOYHOCTH U3MEPEHHI;

b) MPABHIBHOCTH U3MEPEHUI;
c) CXOJMMOCTh H3MEPEHHU;

d) JIOCTOBEPHOCTH M3MEPEHHIA.

4. CkoJIbK0 MojeJIell BXOASIT B CTPYKTYPHYIO cXeMy M3MepeHuii?
a) 2;

b 3
C) 4,
d 5.

[IK-1.3.3
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5. Kakas u3 caenywumux onepauuii HE BbInoJiHsieTcs NpH CTATHCTHYECKOM
00pa0oTKe TpPyNnbl Pe3yabTAaTOB MPSIMbIX MHOTOKPATHBLIX He3aBHCHMBIX

U3MepeHUIi:
a) UCKJTIOUEHHE U3BECTHBIX CUCTEMAaTUYECKUX MOTPELIHOCTEH U3 Pe3yIbTaToB
U3MEPEHUI.
b) BBIUUCIICHHE CPEHET0 KBaJAPAaTUUHOI'O OTKIOHEHUS PE3yIbTaTOB U3MEPEHUI.
c) MPOBEPKa THIIOTE3bI O MPUHAJICKHOCTU PE3yJIbTaTOB H3MEpEHHUH
HOPMAaJIbHOMY PaCHpEeIeICHHIO.
d) MPOBEACHUE JOMOIHUTENBHBIX HU3MEPEHHH C LENBIO MEPENPOBEPKH THITOTE3bI.

6. Cormacho T'OCT P 8.736-2011 wucnojb30BaHHe KpuTepusi XH-KBaapar

(ITupcoHa) peKOMEeHI0BAHO 115 CJIEAYIOINEro KOJIHYeCTBa u3Mepenuii (N):
a) n<15.

b) 15<n<50.
c) n>50.
d) JUTsL TF000TO KOJTMYECTBA H3MEPCHHIA.

7. Ha kakoM mNpHHIHMIE OCHOBAaHBI CTATHCTHYECKHE METOAbl MPOBEPKH
OTHOPOAHOCTH IMIUPHYECKON BBIOOPKH?

a) KPHUTEPHATIBHON IIPOBEPKE THUITOTES.

b) BBIYHCIICHUN CTaHJAPTHOTO OTKIOHEHHS.

c) MPOBEPKE COTTIACHS C HOPMAJIbHBIM PACIIPEICICHUEM.
d) OTIpEeIeTICHNH YPOBHS 3HAYUMOCTH.

8. YkaxkuTe NpU3HAK MOTPEUIHOCTH U3MepPeHMii
a) HHTEPBAIl, BHYTPU KOTOPOI'O C 33JJaHHOM BEPOSITHOCTHIO HAXOUTCS 3HAUCHUE
nu3MepsIeMoii HU3NIECKOM BETHUUHEI.
b) OTKJIOHECHHUE pe3yJIbTaTa U3MEPEHUs OT UCTUHHOI'O 3HAYEHUS U3MEPSAEMON
BEJIUYMHBI.
c) [apaMmeTp, CBSI3aHHBIN C PE3YyIbTATOM U3MEPEHUN U XapaKTEePU3YIOLIUN
paccestHue 3HaU€HHH, KOTOPBIE IOCTATOYHO 000CHOBAaHHO MOTJIH ObI OBITH PUITHCAHBI
U3MEPSIEMON BEUYHHE.
d) JIOBEPUTEIBbHBIC IPAHHIBI HHTEPBAIBHON OLICHKH (DH3HIECCKOHN BEITUIUHEI.
9. ITorpemHoCTh H3MePEeHHsI, BBIPAXKEHHAS B eAHHULAX H3MepsieMoii BeJHYHHBI,
3TO:

a) abCONIOTHAS TIOTPENIHOCTb;

b) OTHOCHTEJIbHAS TOTPEIIHOCT;
C) [PUBEIEHHAS TIOIPEIIHOCTb;
d) OCHOBHAsI TOTPEIITHOCTb.

10. K o01ueii cxeMe OlleHUBAHNS NOTPELIHOCTH He OTHOCUTCS:

a) MOJy9YCHUE Pe3yIbTaTOB H3MEPCHU.

b) BBISIBIICHHE UCTOYHHUKOB ITOTPEITHOCTH U X aHAJIH3.

C) MPUHSATHE MOJIENH IIOTPEITHOCTH U OIpeeNicHue e€ MapaMeTpoB.
d) BEIOOp METOJIOB OIICHKH U OIICHUBaHUE.

MeTtoabl n3mepeHui

1. Kak Ha3bIBaloTCs HU3MEPEHUA HECKOJIbKHUX (I)B, NMpou3BOAMMbBIEC OTHOBPEMEHHO,
NNp1u KOTOPbLIX HCKOMO€ 3HAYCHHUHE DB onpeaeasoT MmyreM peleHusi CHUCTEMbI
YPaBHeHMii, IOJy4eHHBbIX NPH M3MePeHUsIX Pa3JIMYHBIX COYETAHUH 3ITHUX
BEeJIMYMH?

a) IpsiMble H3MEpEHUsL

b) KocBenHble n3mepenuns
C) COBOKYIIHBIE H3MEPEHUSI
d) CoBMecTHBIE U3MEPEHHS

2. IllppMepoM MCTOIB30BAHUS KAKOT0 MeTO/A SIBJIsIeTCS M3MepeHne HaNpsSKeHus
NMOCTOSIHHOTO0 TOKA Ha KOMIeHcaTope cpaBHeHumeM ¢ m3BectHoii JJIC
HOPMAJILHOTO dJIeMeHTa?

a) METO/1a HeIIOCPEICTBEHHOH OLICHKH;

b) METO/1a CPAaBHEHUS C MEpOii;

[IK-1.3.3
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C) T QepeHInaNTEHOTO METO/A;
d) HYJIEBOTO METOJA.

3. IlpumepoM HCHO/IB30BAaHUS KAKOr0 MeTOAa SIBJISIETCS B3BeIIMBAHUE C
M00YePeHBIM MOMeLIeHHEM H3MePsieMoii Macchbl M THPb HA OJHY M TY e YallKy
BECOB?

a) METOZa H3MEPEHUH 3aMeICHIEM;
b) METO/Ia CPABHEHHS C MEPOI;

c) muddepeHInanTbsHOro METo 1,

d) HYJIEBOTO METO/IA.

4. TlpumMepoM HCHOJB30OBAHHS KAKON0 MeETOJa SIBJIfIETCS  H3MepeHue
IIEKTPUYECKOr0 CONMPOTHBJIEHUS] MOCTOM C MOJIHBLIM €ro ypaBHOBEIIHBAHHEM ?
a) METOo/1a U3MEPEHUH 3aMeIleHUEM;

b) METOIa CPaBHEHUS C MEPOI;
c) b GepeHInaIbHOTO METOIA;
d) HYJIEBOTO METOJIA.

5. Kak Ha3pIBaeTcsi MeTOJ M3MeEpPeHHsl, MPH KOTOPOM HAa NMPHOOP Bo3JeiicTBYyeT
pa3HOCTh M3MepsieMOli BeJWYHMHBI ¥ BeJIWYHHBI H3BECTHOrO pa3Mepa,
BOCIPOU3BOIHMOTO Mepoii?

a) COBIIAJICHU,

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

d) 3aMeIIeHNUS.

6. Kakoii m3 nepeumciieHHBIX METOJ0B W3MepeHHHl He OTHOCUTCS K MeToAaM
CpPaBHEHMA ¢ Mepoii?

a) Hynesoii meto;

b) HemnocpeacTBeHHOM OIIEHKH;
C) Merto1 3aMeIeHuUS;

d) Mertoz HONOMHEHUS.

7. CKOJIBKO CylIeCcTBYeT 00J1acTeii m3Mepenuii?

a) 5;
b) 10;
C) 12;
d) 8.
8. U3 ckoabKku mu¢)p cOCTOUT KO/ 00/1aCTH U3MepeHuid?
a) 4;
b) 2;
C) 5;
d) 6.

9. K kakoii 00;1acTH H3MepeHHii 0THOCUTCS U3MepeHne MII0THOCTH BemecTBa?
a) MexaHn4ecKre U3MEpeHus;

b) V3mepeHnust pacxo/ia, ypOBHS i CMECTUMOCTH;
C) PagnoTexHUIECKIE H3MEPCHHS
d) DU3NKO-XUMHYECKHE H3MEPEHHS.

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

a) MexaHHYeCKre H3MEPEHNS;

b) W3MmepeHuns pacxoa, YpOBHS U CMECTHUMOCTH;
c) PamuorexHIYECKHE U3MEPEHNU;

d) DU3MKO-XHUMHYCCKUE H3MEPEHHUSL.

CpeacrBa nuzmepeHui
1. Kakoii u3 npu3HakoB sBJisieTcs BakHeiimell xapakrtepuctukoii CHU (mo
onpenenenuio us PMI" 29)?

a) Bricokast TOUHOCTB;

b) HopmupoBaHHbIE METPOJIOTHYECKUE XAPAKTEPUCTUKH;

c) Knacc rounocry;

[IK-1.3.4
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d) Meron u3MepeHusi.

2. Yto u3 HUKenepevyncIeHHoro siBJsieTcs pyHknueil mpeodpasoanus?
a) Y(X)=F;
b) X(Y) =F%
C) X =F-1(Y);
d) Y = F(X).

3. UTo U3 HUKeNePeYNCIeHHOT0 ABJIsIeTCA IPATyHPOBOYHOI XapaKTepUCTHKOI ?
a) Y(X) =F;

b) X(Y)=F}%

C) X =F-1(Y);

d) Y = F(X).

4. Kak pacmin¢posbiBaercs adopesuarypa HUC?
a) WzmepurenbHast nHGOpMaMOHHAsI CHCTEMA,
b) MHHOBalMOHHAs U3MEpUTENbHAS CUCTEMA;
c) MMnopTHas u3MepuTenbHas CUCTEMA,

d) WH)popMamoHHO-UCTIOIHUTEIBHBINA CUTHAIL.

5. K kakoii rpynie HOpMUPYeMbIX MeTPOJIOTHYECKHX XapPAKTePHUCTHK OTHOCATCS
BXO/JHO¥ MMIeJaHC U BBIXOAHOH nMnenanc?

a) XapaKTEPUCTUKH BIMSHHS HA MTOTPEIIHOCTS;

b) XapakTepucTuku norpemsnocteit CHU;

c) JuHAMHYecKue xapakrepuctuku CU;

d) XapaKTEPUCTUKH 9yBCTBUTENBHOCTH CU K BHEITHUM (haKTOpam.

6. K xakoii rpynie HOpMUPYeMbIX MeTPOJIOTHYECKHX XaPAKTePHUCTHK OTHOCATCS
BapUalUs MOKA3aHUHA U NOTPEelIHOCTh TPAIyUPOBKH?

a) XapaKTEePUCTHUKH BIHMSHUS Ha TOTPEIIHOCTD;

b) XapakTepucTuku norpemHocreid CU;

c) JUHaMH4eckue xapakrepuctuku CU;

d) XapaKTepUCTUKH 4yBCTBUTEIbHOCTH CU K BHEIIHUM (haKTopam.

7. HOFpe]]IHOCT]) H3MEPEHUSA, BbIPAaKCHHAsi B €AHMHULIIAX I/I3MepﬂeM0ﬁ BCJINYMHDI,
3TO:

a) abCOITIOTHAS TIOTPEITHOCTb;

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

8. A0CO.TI0THAsI, OTHOCHTEJIbHASI M IPHBEIEHHAS MOTPENIHOCTH OTHOCATCS K
OHOMH KJIacCM(PMKAUMOHHOI rpyInIie NOrpelHoCTell, KOTOpbIe Pa3jJM4yaloT:

a) B 3aBHCHMOCTH OT XapakTepa U3MEHEHHUs] BO BPEMEHHU;
b) B COOTBETCTBHUH C YCIOBUSAMHU H3MEPEHHI;

c) 10 CII0CO0Y BBIPAXKECHHS;

d) 0 XapaKTepy MpPOSBICHHUSL.

9. Meroanueckasi, HHCTPYMEHTAJIbHAsI U CYObEKTHBHASI NOTPELIHOCTH OTHOCATCS
K OJHOMH KJIaccH(PUKALMOHHOI rpynie norpemyocTeil, KOTopble pa3jinyaloT:
a) 10 ICTOYHUKY BOSHUKHOBEHUS,

b) B COOTBETCTBHUH C YCIOBUSAMHU HM3MEPECHHI;
C) 10 c0CcO0Y BBIPaXKESHHUS;
d) TI0 XapakTepy MpOsIBICHHUSI.

10. Mepa TBepOCTH — 3TO

a) HU3MEPHUTEINBHBIN TPUoop;
b) CTaH/IapTHBIH o0paselr;
c) CPEJICTBO M3MEPEHHMH;

d) M3MEPUTEIIbHBIN HHCTPYMEHT.




MeToabl M CpeAcTBAa M3MEPEeHUIl HAa TPAAUUMOHHOM M UMGPOBOM

MPON3BOJCTBE
1. Kak npaBuisHO pacmudpoBbiBaercs: abopesuarypa UUC?
a) HudopMannoHHO-U3MEPUTEIIEHBIE CUCTEMBI
b) VHHOBAIIMOHHAS H3MEPUTENbHAS CPEIa;
C) W3meputensHoe HHGOPMALMOHHOE CPEACTBO;
d) VHHOBAIMOHHO-HH(POPMAIHOHHAS CTPYKTYPA.

2. Kakoii u3 21eMeHTOB He BXoAUT B TunoByo MUC?

a) JATYUKA
b) IIpeoGpasoBarens unTepdeiica;
C) nenmdparop;
d) AIITI.
3. Kakoii U3 21eMeHTOB He BXoaAuT B THnoByrw MUC?
a) aTYUKHA
b) [peo6pasoBatens uHTEpdEiica;
c) Jermdparop;
d)  ALIL
4. Konuesast Mepa JAJIMHBI — 3TO
a) AHAJIOTOBBI U3MEPUTENBHBIIA PUOOP;
b) U(POBOI CTaHAAPTHBIN 00paser;
C) AHaJIOTOBOE CPEACTBO M3MEPEHHIA;
d) AHAJIOTOBBII M3MEPUTEIBHBINA HHCTPYMEHT.

5. Ha xakoM 3Tamne nosiBuj10ch HM(PpoBoe NPOU3BOIACTBO?
a) Wunycrpus 1.0;
b) Wunycrpus 2.0;
C) Wunycrpus 3.0;
d) Wunycrpus 4.0.

6. Kakas cucrema ne sxoautr 8 MDC?

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

7. Kakas a60peBnaTypa Hcnojb3yercs A5 0603HayeHusi [IpomMbIniaieHHOT0
HHTepHeTa Beweii?

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

1. BbiOGepuTe 0OCHOBHYIO TEXHOJIOTHIO, KOTOPAsi MCMOJIb3YeTCsl VISl YIPaBJIeHust
ycrpoiictBamu IIpomMbIlJIeHHOT0 HHTEPHETA Bellei

a) o0J1auHasi;

b) Hepacrpe/eeHHas;
C) TpaAUIHOHHAS;

d) MaIliHHasl.

9. Kakoe n3 npuBeieHHBIX TEXHHYECKHX CPeCTB He BXOJUT B OCHOBHbIE
3J1eMeHThI pemieHuil [IpoMbINIIEHHOT0 HHTEPHETA Bemei?

e) [porpamMmuoe obecrieyeHue;
f) JATUYUKH,

0) HCIIOJTHUTEIBHBIC MEXaHM3MBI;
h) MHKPOKOHTPOJLIEPHI.

10. Kakoii U3 NyHKTOB He BXOJUT B YHCJI0 OCHOBHBIX 32/1a4 METPOJIOTHYECKOI0
o0ecnieyeHust Mpou3BoaCTBa?
a) AHAJIM3 COCTOSIHUSI M3MEPEHHH;
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b) MPOBE/ICHHE MTOBEPKU M KAJTHOPOBKU CPEACTB U3MCPCHHUIA;

C) pa3paboTka 00X HOPMATHUBHBIX JTOKYMEHTOB;

d) MPOBEJCHUE METPOJIOTHYECKOH IKCTIEPTH3bI KOHCTPYKTOPCKOM U
TEXHOJIOTUYECKON JOKYMEHTALHH.

3ajanus i MPOBEPKU OCTATOYHBIX 3HAHUMN

Tun 1 3amaHrie KOMOMHHPOBAHHOTO THIIA C BEIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUIOKEHHBIX U 000CHOBAHUEM BBIOODA.
(MHCTpYKIMS: MPOYHMTANTEe TEKCT, BHIOCPUTE MPAaBHIBHBIA OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).

Kaxk Bpl cunraere, kakoi 3¢ (deKT ucnosib3yercs B TepMonape?

a) Dddext Tomrcona

b) Dddekr [TensThe

c) Dddekr 3ecbeka

d) Dddexr dxo3edcona

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):

Dddexr 3eebeka, unu tepmodnekTpuueckuil. MmMeHHO 3TOT 3ddekT
OTIpeIeIIIeT MPUHIIUI ICUCTBHS TEPMOIIap.

Tun 2 3agaHve KOMOMHHMPOBAHHOIO THUIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETAa M3 MNPEJIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM
BEIOODA.

(MuCcTpyKIMs: npouYuTaiiTe TEKCT, BHIOEPUTE IMpaBHJIbHbIE BapHAHTHI
OTBETA U 3allUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB).
VKaKuTe MOJENHN, BXOIAUIME B LIETIOUYKY MOJEIEH CTPYKTYPHOU CXEMBI
U3MEPEHUI

a) Mogaens mipoliecca U3MepeHu;

b) Moeinb GU3NIeCKON BETUYNHBI;

C) Mogenb cpeicTBa H3MEPEHHI;

d) Moienib 00pabOTKH Pe3yIbTaTOB H3MEPEHUH;
e) Moens BXOJHOTO CUTHANA;

f) Mojiernb pe3ynbraTa HaOJI0ICHHS.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

Mogenu ¢u3M4ecKoil BEIMUYUHBI, CPEICTBA M3MEPEHMH U pe3yibTara
HaOJIIO/IEHNsI — OCHOBHBIE 3JIEMEHTHI HIDKHEW LIEMOYKH CTPYKTYpPHOMU
CXEMBI U3MEPEHUI

Tun 3 3amaHue 3aKPHITOTO TUIIA HA YCTAHOBJICHUE COOTBETCTBHSIL.
(MHCcTpyKMs: mpoyuTaiTe TEKCT M YCTaHOBUTE cooTBeTcTBHE. K
KOKIOW  TMO3MIMM, JaHHOW B  JieBOM  croilie, moadepure
COOTBETCTBYIOIIYIO MMO3UITUIO B PABOM CTOJIOIE).

VKaXuTe TMapy <«HAaMMEHOBaHHE IOTPEHIHOCTH» - «0OO3HaYeHHE
MOTPEITHOCTH)

a) OTHOCHUTEJIbHAS MOTPEIIHOCTh

b) NPUBE/ICHHAs TIOIPEIIHOCTh

c) a0COJIFOTHAS MTOTPEIIHOCTh

d) MOCTOSIHHAS TOTPEIIHOCTh

1) A

2) d

3 v
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4) C

Kirou ¢ otBeTamu
a
2 3 1 4

(o
o
o

Tun 4 3aganue 3aKpBITOTO THIA HA YCTAHOBIICHUE ITOCIIEIOBATCILHOCTH.
(MHCTpYKIMS: MPOYHTANTE TEKCT U YCTAHOBUTE IMOCIECIOBATEIBHOCTD.
3anumuTe  COOTBETCTBYIOIIYIO IOCIEIOBATENBHOCTh OyKB — ClieBa
HaIpaso).

Pacrionoxure mpuBeCHHBIE ONEpalid B MOPSAKE WX HCHOJB30BaHUS
pu 00pabOTKe Pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHHI

a) OLICHKA IPAHMIIBI CIIy4alHOMN IIOTPELIHOCTH

b) OLIEHKA CpeAHEro apu(pMETUYECKOr0 pe3ysbTaTa U3MEpeHUH
C) OLICHKA IPAHMIIBI CUCTEMAaTUYECKON ITOTPEUTHOCTH

d) OLICHKA I'PaHMIIBI CYMMapHON OTPEIHOCTH

Kirou ¢ otBeTamu
1 2 3 4
b c a d

Tun 5 3anaHue OTKPHITOro TUIA C Pa3BEPHYTHIM OTBETOM.

(MacTpykuus:  mpoyuTaiiTe TEKCT M 3allULIMTE  Pa3BEPHYTHIN
000CHOBaHHBIN OTBET)

OO6ocHyiiTe, Kakoll METOJ| MCHOJB3YETCSI IPU H3MEPEHUAX Tuamerpa
BaJla IJ1aIKUM MUKpOMETpoM?

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):

Meto HENmOCpPEeNCTBEHHOM OLEHKU. JlaHHOe WM3MEepeHHe — TUIUYHBII
mpUMep TMONY4YEeHUS pe3yibTara HAOMIOACHHUS HEMOCPEICTBEHHO U3
MOKa3aHUM UCIOJIb3YEMOT0 CPEJICTBA U3MEPEHHS (MUKPOMETPA).

Tun 1 3aganue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MaCcTpyKIMs: mpoYMTaldTe TEKCT, BHIOEPUTE MpaBUIbHBIA OTBET U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA).
Kak BBl cumTaere, 4To W3 MEPEUUCIEHHOIO OTHOCUTCS K YCIOBHIM
W3MEPEHUH, IPU KOTOPBIX BIMSIONINE BETUYNHBI HAXOATCS B IIpeenax
CBOMX pabouux obnacteit?

a) HOpMaJIbHBIE YCIIOBHS H3MEPEHHUIA;

b) npeJieNnbHbIe YCIOBUS U3MEPEHHIA;

c) TpaHUYHBIC YCIIOBUS H3MEPEHHIA;

d)  pabouwue yciaoBHs H3MEPEHHI.

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):

Hopmanbabie ycioBusi w3MepeHWN. DTO OCHOBHOW HA0Op YCIIOBHMA
W3MEpEeHUl, KOTOphI€ JOJKHBI OBITh BBIIEPKAHBI B H3MEPHUTENIBHBIX
IIOMCIICHUAX.

Tun 2 3aganue KOMOMHHPOBAHHOIO THIIA C BBIOOPOM HECKOJBKHX
BapUaHTOB OTBETAa M3 MPEIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM
BBIOOpA.
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(MuCcTpyKIMst: mpouYuTaiTe TEKCT, BHIOCPUTE NpaBHIbHBIC BapHAaHTHI
OTBETA U 3aIUIINTE aPTyMEHThI, 000CHOBBIBAIOIIKE BHIOOP OTBETOB).
VKaXuTe CpeACTBAa HW3MEPEHHMH, OTHOCSIIMXCS K TpYNIE pPYYHBIX
M3MEPUTEIBHBIX HHCTPYMEHTOB

a) [ITaHreHIMPKYJIb;
b) Buneomukpockorr;
C) Mukpomerp;

d) [Mpodumiomerp;
e)  Hyrpowmep;
f) Kpyrnomep.

O®OPMJIEHUE OTBETA (3TAJIOHHLIN OTBET):

Hytpomep, Mukpomerp, LlTanreHuupkyiab — MOOMIIbHBIE NTEPEHOCHBIE
pY4YHbIE H3MEPHUTEIbHBIE WHCTPYMEHTHI, HE TpeOyrolme TOJroi
HACTPOMKU U KanuOpPOBKH, HE MMEIOUINE CTAIlHOHAPHOI'O MAaCCHUBHOTO
Kopimyca

Tun 3 3agaHue 3aKpbITOro THIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
(Mucrpykuus: IlpounraiiTe TEKCT M ycTaHoBUTE cooTBeTcTBHE. K
KaX/10ll  mo3uuuM, JaHHOM B JeBOM  croibue, mnoadepure
COOTBETCTBYIOIIYIO MO3HIIMIO B IPABOM CTOJIOIIE)

Vkaxure napy «eauHuna (U3NYEeCKON BEITUYMHBD» - «yHHUBEpCAJIbHAS
(dbu3nyecKas MoCTOSTHHASN

a) MeTp

b) amrep

c) KUJIOTPaMM

d) KEJIbBUH

1) 3apsijl YIEKTPOHA

2) CKOpOCTH CBETa

3) noctosiHaas [Lnanka

4) rnocroguHasa boiabiiMana

Koy ¢ orBeTamu

a b C d
2 1 3 4

Tun 4 3aganue 3aKpbITOrO THIIA HA YCTAHOBJIEHUE I1OCIIEI0BATEIBHOCTH.
(Muctpykuus: Ilpounrtaiite TEKCT M YCTAaHOBHUTE IOCIEIOBATEIHHOCTD.
3anummMTe  COOTBETCTBYIOILYIO —IOCJIEIOBATENbHOCTh OyKB — ClleBa
HaIpaso)

Pacnionoxxure pydHON HM3MEPUTENBHBIH HMHCTPYMEHT B  IOPSIKE
YBEJIMYEHUS TOUHOCTH

a) Muxkpometp

b) Hyrpomep

C) [IITaHreHINUPKYIIb

d) ITanrenpeiicmac

Koy ¢ otBeTamu
1 2 3 4
c d a

(ox




Tun 5 3aganue OTKPBITOro THUIIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT U 3alUIINTE PA3BEPHYTHI 0OOCHOBAHHBIN OTBET)
Onpenenure, Kakol  METOJ  HMCHOJB3YETCS IPU  U3MEPEHUSX
TEeMIIepaTypsbl BOAbI TEPMOIAPOH.

O®OPMJIEHUE OTBETA (TAJIOHHBIN OTBET):

Meron KOCBEHHBIX M3MEpPEHUH. BBIXOJHOM CUTHAI TepMomapbl —
JIEKTPUUECKOE HANpsDKEHUE, KoTopoe 1o (opmyine mnpeodpasyercs B
TEMIEPATypy.

Tun 1 3aganve KOMOMHHPOBAHHOTO THIIA ¢ BRIOOPOM OJHOTO BEPHOTO
OTBETA U3 YCTHIPEX MPEUIOKCHHBIX 1 000CHOBaHHEM BBIOOpA.
(MHCTpYKIMS:: TPOYMTANTE TEKCT, BBIOEPHUTE TNPABUIILHBIA OTBET W
3aIHIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
VKaxuTe, KaK Ha3bIBAIOTCS JATYMKH, B KOTOPBIX K OJHOMY
npeoOpa3oBaTeio MOAKIIOYACTCS PSII CEHCOPOB, BOCIHPHUHUMAIOIINX
pa3IMYHbIE MM OJHOTHUITHBIC BETUYNHbI?

a) CpencrBa u3aMepeHuil;

b) MHOroGyHKIHOHATbHEIC,

C) KOMIUICKCHBIC;

d) MyJabTHCEHCOpHBIE.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
MynbTHCEHCOpPHBIE AATYUKU. TOJIBKO TakWe JAaTYUKU UMEIOT B CBOEM
COCTaBE€ CEHCOPBI PA3IMYHBIX BEIMUMUH.

Tun 2 3agaHne KOMOMHHUPOBAHHOTO THIIA C BBIOOPOM HECKOJIBKHX
BapUAHTOB OTBETA W3 IMPEMIOKEHHBIX M Pa3sBEPHYTHIM OO0OCHOBAHHEM
BBIOOpA.
(MHCTPYKIUS: MPOYNTANTE TEKCT, BHIOEPUTE NPABHIBHBIC BapHUAHTHI
OTBETA H 3aIUIIUTE apT'yMEHTHI, 000CHOBBIBAIOIIHME BBHIOOP OTBETOR).
Omnpeenure, KaKue U3 MPUBEIEHHBIX METOIOB OTHOCSATCS K TPYIIIIE
METOJIOB CPAaBHEHUS C MEPOA?

a) HemocpencTBEeHHOM OIEHKH

b) HyneBoit

C) KOCBCHHBIH

d) nuddepeHnmanbHbIH

€) 3aMelcHHs

f) coBmagenuit

O®OPMJIEHUE OTBETA (3TAJIOHHLIV OTBET):
HyneBoi, ntudepennanbHblii, 3aMeIIeHUs U COBIAJEHUNH — OCHOBHBIE
METO/BI U3MEPEHM IPYIIIBI CPABHEHUS C MEPOM.

Tun 3 3aganue 3aKpbITOTO THINA HA YCTAHOBJIEHUE COOTBETCTBUS.
(Muactpykumst: IlpounrtaiiTe TEKCT W YCTaHOBHTE COOTBeTCTBHE. K
KOKJIOW  TO3WIMH, JAaHHOW B  JIGBOM  CTOJNOIlE, TMOa0epHTe
COOTBETCTBYIOIIYIO TIO3HUIINIO B IIPABOM CTOJIOIIE)
Ompenenure napy «CpeacTBO U3MEPEHUS» U «METO H3MEPEHUS»

d) IITaHTECHIMPKYJIb

b) tepmonapa

C) uW3MepuTelbHas FOJOBKA
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d) paBHOMICUKE BECHI

1) muddepeHnranbHbIIA

2) HEMoCpeJCTBEHHON OLCHKU
3) MIPOTHBOMOCTABJICHHS

4) KOCBEHHBIX U3MEPEHHIA

Koy ¢ orBeTamu
a b c d
2 4 1 3

Tun 4 3agaHue 3aKpbITOTO THIIA HA YCTAHOBJICHUE MOCIICI0BATEIBHOCTH.
(Muctpykuus: IlpounrtaiiTe TEKCT M YCTAaHOBMUTE IOCIIEIOBATEIBHOCTD.
3anuImuTe COOTBETCTBYIOIIYIO  IOCIIEAOBATEIbHOCTE OYKB  ClieBa
HaIpaso)
VKaKUTe 3Talbl K3MEPUTEIBHOM 331a4k B IOPSIIKE UX BBIMTOJTHEHUS

a) IlmanupoBaHHE 3KCIIEPUMEHTA

b) BeinoaHeHre H3MEPEHHIA

c) IlocranoBka 3amauu

d) IlnanmpoBaHue M3MEPECHHMIA

Kirou ¢ otBeTamu
1 2 3 4
c d a

(ox

Tun 5 3aganue OTKPBITOro THIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT U 3alULINTE Pa3BEPHYThI 0OOCHOBAHHBIN OTBET)
Ob6ocHyiiTe, Kak NpaBUIbHO OOO3HAYMTH TEPMOMNAphl C TOUKHU 3PEHUS
KJIaCCU()MKALMOHHBIX TPYII, €CIIM TEPMOMETPHI B LIEJIOM — 3TO BUJ
CPEICTB U3MEPEHUN

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):
Tepmomapa — THN CpeACTB HU3MEPEHUH, MMEIOIMX OOIIUI MPUHIUII
JEUCTBHUS U CX0XKYIO KOHCTPYKIHUIO.

Cuctema oLleHUBaHMS TECTOBBIX 3a/laHUIA:

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM OJHOIO BEPHOIO OTBETA U3
YeThlpeX MpeIOKEHHBIX W O0OOCHOBaHMEM BBIOOpDA CUUTAETCS BEPHBIM, €CIU IPABUIBHO
yKa3aHa 1Iudpa W MPHUBEICHB KOHKPETHBIE apryMEHTHI, MCIOJb3yeMbIe NPH BHIOOpPE OTBETA.
[TonHOe coBmajgeHHe ¢ BEpHBIM OTBETOM OlleHMBaeTcs 1 OayjioM, HEBEpHBIH OTBET HJIM €ro
orcyrcTBue — 0 6aos.

2 tun) 3asaHue KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM HECKOJBKUX BapUAHTOB OTBETA M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABHIBHO
yKa3aHbl HUGPHI U MPUBEIEHBl KOHKPETHBIE apryMEHTHI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE COBMazicHNE ¢ BEPHBIM OTBETOM OIleHHUBaeTCs | 0ayuioM, €ciii JOMYIIEHbI OMIMOKU HITN
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 Tun) 3amaHue 3aKpHITOTO THUTA HAa YCTAaHOBJICHHWE COOTBETCTBHS CUMTAETCS BEPHBIM,
€CIIM yCTaHOBJIEHbI BCE COOTBETCTBHS (MO3UIMU W3 OIHOTO CTOJIOIAa BEpHO COMOCTABICHBI C
NO3UIUSAMH Apyroro ctojdua). [lonmHoe coBnazeHne ¢ BEpHbIM OTBETOM OllIeHHBaeTcs 1 6amiom,
HEBEpHBIN OTBET WJIU €ro oTcyTcTBHE — 0 Oaios

4 tum) 3amaHue 3aKpPBITOTO THUIA HA YCTAHOBIICHHE ITOCIEIOBATEIHLHOCTH CUHUTACTCS
BEPHBIM, €CJIM MpPaBUJIBHO yKa3aHa Bcs mocienoBarenbHOCTh nu¢p. [lomHoe coBmagenue c




BCPHBIM OTBCTOM OLICHHUBACTCA 1 63.JIJ'IOM, CCJIM JOMYIICHBI OIIMOKH MJIK OTBET OTCYTCTBYCT — 0
0asuIoB.

5 Tun) 3agaHue OTKPHITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCSI BEPHBIM, €CIIU
OTBET COBIAJACT C ATAIOHHBIM IO COACP)KAHMIO M IMOJHOTE. [IpaBHIIbHBIN OTBET 3a 3aJaHue
olLleHHBaeTCs B 3 Oajuta, €CM JIOMyIIeHa O/JHa OmKOKa \HETOUHOCTb \ OTBET NPaBUIBHBIN, HO HE
HOJHBIH - 1 Oa, ecinu fgomymeHo 6osiee 1 omuOKy \ OTBET HENPaBUIIBHBIHA \ OTBET OTCYTCTBYET
— 0 Oamos.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeacTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PAbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEACIAIOIIME  HPOLEIypbl  OLIEHUBAHMS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPSAAOK M IPOLEAYPY
NPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOHMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHue COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALKIO TIO TeME, 2 B OCBOCHHUH
(byHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHIIMX
JOCTUXKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOIM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaATENIEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClaliioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

Cr1pyKTypa npeocTaBieHHs JEKIIHOHHOTO MaTepuaa:

— Ipe3cHTaLNs;

—  BUJCOPOJIUKH;




—  BHJIEOYPOKHU;

—  CTEHIEL

1. BBogHas yacTh NeKIMHU (BCTYIUICHHE) IPEIyCMAaTPHUBAET BPEMs Ha IIPOBEPKY TOTOBHOCTH CTYAEHTOB K
3aHATHIO (MX HAJMYUE M OCMOTpP BHELIHETO BHJA, TEKYLIMH KOHTPOJb IPOHAEHHOTO paHee ydyeOHOro Marepuaia),a
TaKke OOBSBICHHE TEMBI JEKLUUH, e€ Lieliel, peKOMEHIAIMi 10 HCHOJIb30BaHUIO Y4eOHOW JHTEepaTypsl B 4achl
CaMOCTOATENBHOM PaboThI, C yKa3aHueM naparpadoB (CTPaHHMIT) U MTOJTHBIX HAUMEHOBAaHUN M3JaHUH.

Bcemynnenue:

—  mema aeKyuu;

—  yueOHble yenu, KOmopwle O0NHCHbL OblMb OOCTNUSHYMbL HA JIeKYUU,

—  yueOHbie 60NPOCHL;

—  yuebHas numepamypa.

Koumponvrnule 6onpocsi (npumep):

1. Hazosume memponozuyeckue Xapakmepucmuxu cpeocme usmepeHul.

2. Jlatime xapakmepucmuKy 0OCHOGHOU NOSPEUHOCIU USMEPEHUS.

3. Hazosume ucmounuxu 00OnROIHUMENbHBIX NOZPEeUIHOCIEN U3MepeHU .

2. OcHOBHas dYacTh JIEKIUH pAacKphIBAaeT YYeOHBIC BOIPOCH 3aHATHA. [Ipu HE0OXOIUMOCTH
KOHKPETU3MPOBaTh yueOHBII MaTepHall, r1aBHbIC (Y3/I0BBIC) BOIIPOCHI MOTYT COAEPKATh ITOIBOIIPOCHI.

Tonsmue o edurcmee usmepenul u e2o OCHOBbI:

—  YCnogus eOUHCmMea usmepeHull;

—  HOpMAamueHbie OCHOEbl eOUHCMBA USMEPEHULL

—  Op2aHU3AYUOHHbBIE OCHOBbL €OUHCIMEA USMEPEHUN,

—  mexHuyeckue 0CHOGbl eOUHCNEA USMEPEHUI.

3. B 3akiounTes bHONW YacTW JIEKIMU CJeAyeT IUIAHHUPOBaTh BPEMsl Ha BBIBOJBIL, BBbLAAYY 3a/JaHMs
CTy/ICHTaM Ha CaMOCTOSITEJIbHYIO PadOTY, OTBETHI Ha BOMPOCHI 10 MPOIICHHON TeMe, MOJIBEICHUE UTOTOB, a TAKKe
Ha 00IIre BBIBO/IBI, IOMOTAIOIINE OCMBICIHUTE BCIO JIEKIHIO, OTYETIIMBO BHICBETUTH €€ OCHOBHYIO HCIO.

3akmouumenvnas vacmo

1. Bvi600vl no exyuu.

2.006va6reHUe OYeHOK CMYOeHmam no UHUYUATNUBHOMY KOHMPOTIO.

3.3a0anue cmyoenmam Ha camocmosmensryio pabomy.

4.0Omeemvl Ha 80NPOCHL CHLYOEHMO8.

11.2. Meroauueckue ykasaHHs Uil OOYYArOIIUXCS IO MPOXOXKIECHHIO MPAKTUYECKUX
3aHATUN

[IpakTryeckoe 3aHATHE SBISETCS OAHON W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUH 00YyJaloLUIMMHUCS 10T pYKOBOJICTBOM IpETo1aBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUH M HaBBIKOB, OIBITA TBOPYECKON AEATEIbHOCTH.

[enbro npakTUYECKOTo 3aHATHS sl 00y4aroIerocs SBIsSETCS MPUBUTHE 00yUarOIIUMCS
YMEHMH U HAaBBIKOB MPAKTUYECKOU NEATEIBHOCTH 110 U3y4aeMON JUCLUILINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YYAIOLIUMCS PAKTUUECKUX 3aHATHIL:

— 3aKpeIuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHUW IpH pelieHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATEJbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOM
JUCIUIINHBI,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJIHEHMS 3a/1aHUN;

— ofecrieueHue palMOHAILHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYaJIbHON (QopMm
00yJeHUsI.

@yHKIUY TPAKTUYECKUX 3aHATUN:

— TIO3HaBaTeNbHas;

— pa3BHUBaIOIIas;

— BOCHHTATENbHAS.

ITo xapakTepy BBINOJHSAEMBIX OOYUYAIOIIMMCS 334aHUN IO TMPAKTHUYECKUM 3aHATHUSAM
HOJPa3/IeNAI0TCS Ha:



— O3HAKOMHTENIbHBIC, TPOBOAMMBIC C IICTbI0 3aKPEIUICHUS H KOHKPETHU3AIUH
U3Y4EHHOTO TEOPETHUECKOTO MaTepHraa;

— aHAJMTUYECKHUE, CTaBSIIIE CBOCH IIENbIO MOyYCHHE HOBOWM MH(OPMAILIUH Ha OCHOBE
(dhopMan30BaHHBIX METOJIOB;

— TBOpPYECKHE, CBS3aHHBIC C MOJYyYCHHEM HOBOW MH(OPMAIMK MYyTEM CaMOCTOSTEIBHO
BBIOPAHHBIX ITOJXO0JI0B K PEIICHHIO 3a]1a4.

@®opmbl  OpraHM3alUU MPAKTHYSCKUX 3aHATHH ONPENENSIOTCS B COOTBETCTBHH CO
cnenuuIeckuMU OCOOCHHOCTSIMH YYeOHOM ITUCIHMIUIMHBI U TensMu oOydeHus. OHU MOTYT
HPOBOIUTHCS:

— B WHTEPAKTHBHOW Qopme (peuiecHHe CHUTYAI[MOHHBIX 3a/ad, 3aHATHSA 110
MOJICIIMPOBAHUIO ~ PEalbHBIX  YCIOBWH, JEJIOBBIE WIPBI, HWIPOBOE IPOCKTUPOBAHHE,
UMHTAIIMOHHBIC 3aHSATHUS, BBIC3IHBIC 3aHSATHS B OpraHu3aluu (MPEIIpHsIThs), AeiIoBas ydyeOHast
urpa, pojeBas WIpa, ICUXOJIOTMYECKHH TPEHUHT, KEWC, MO3rOBOH ITYpM, TIPYIIOBBIE
JUCKYCCHH);

— B HE MHTEPAKTUBHOW (hopMme (BBINIOJIHEHUE YIPAKHEHHI, PEIICHUE THIOBBIX 3aj1a4,
pellICHHE CUTYAIIMOHHBIX 33]1a4d U IPYToe).

Meroauka MpoBeneHHUS NPAKTHYSCKOTO 3aHATHS MOXET OBbITh Pa3IM4YHOM, HPU 3TOM
B)XHO JIOCTHIKCHUE OOIIEH e JUCIUTUINHBL

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

Opranu3zanus ¥ METOJUKA MPOBEJCHUS MPAKTUUECKUX 3aHATUN JOJKHBI 00eCreunBaTh
npuoOpeTeHne | 3aKpelyieHue YMEHUH OT TNPOCTBIX K CIOXKHBIM C MaKCHUMaJlbHBIM
MPUOMHKEHUEM K peallbHbIM yciaoBHsIM. OCHOBY BCEX MPOBOAMMBIX 3aHATHH COCTABIISET MOKA3
npernojaBaTesieM TOrO MM MHOTO IpueMa (IeMCTBHs), a TakKe MHOTOKPATHbIE MOBTOPEHUS
MpueMoB  (IEHCTBUIA), KOTOpHIC [IOJDKHBI YMETh BBINONHATH OOydaromuecs. | JaBHBIM
COJIep>)KaHUEM TPAKTHUUECKUX 3aHATUH sBisieTcs paboTa KaXIOro CTYJAEHTA MO BBIMOJIHEHHIO
3aJlaHusl B KOHKPETHOH CHTYyallud, OBJIAJICHUIO HaBbIKaMH cOopa, aHanw3a U oO0pabOTKH
uHopMalUK JUISI TPUHATHS CaMOCTOSTENbHBIX DEIICHUH, HaBbIKAMH pPabdOThI B MajbIX
TpyIIax, pa3BUTHIO OPraHU3aTOPCKUX CIIOCOOHOCTEH IO MOATOTOBKE KOJIJIEKTUBHBIX MTPOEKTOB.
AKTUBHOH (HOPMOI1 3aHATHIA SIBJISIETCS TOUCK BAPUAHTOB PEIICHUS MPOOIEMHBIX CUTYallUH.

BBogHas yacTh MpakTHYECKOTO 3aHATHS JOJKHA COJIEPHKATh:

— MHCTPYKTAX MO TpeOOBaHUSM 0€30MacHOCTU C MPAKTUYECKUM MOKa30M Oe30MacHBIX
MPUEMOB U CIIOCOOOB BBHITIOJTHEHUS JIEHCTBUIA;

— IIOBEJICHUE JI0 CTYAEHTOB OpraHU3alllU 3aHIATUS;

— MPOBEPKY MOJATOTOBIEHHOCTH CTYACHTOB K 3aHATHIO (ITPOBEpKA BBIIOTHEHUS 3aaHUs,
3HAHMM MO TeMe 3aHATHUS, 3HAHUIO PYKOBOASIINX TOKYMEHTOB U JIp.).

KontponbHble BOMPOCH JOMKHBI (DOPMYIHUPOBATHCA TaK, 4YTOOBI OTBETHl Ha HHX
MO3BOJISITU YOEIUTHCS B TTOJATOTOBICHHOCTH CTYICHTOB K 3aHATHIO.

B OCHOBHOWM YacTW TPaKTUYECKOrO 3aHATHUS OTPAXKAKOTCSA TJIABHBIE ATanbl ACHCTBUHN
CTYJEHTOB MO KaKJJOMY BOIIPOCY, T.€. HANMEHOBAaHUE JTAIOB, BpeMs OTPaOOTKH, UCTIOIb3yeMbIe
TEXHUYECKUE CPEICTBA, BUBI KOHTPOJIS, KPATKUH pa30oop ACHCTBUH.

Ha pgByxwacoBoe 3aHsiTHE HE IIeIecOO0pa3HO MIaHUpPOBaTh Ooliee TPEX Yy4ueOHBIX
BOIIPOCOB, a HA YETHIPEX U MIECTUYACOBBIC 3aHATHS — 00JIee MATH YI4EOHBIX BOIIPOCOB.

OTBoguMoOe BpeMsi YKa3bIBa€TCs B MHUHYTaX, C Y4€TOM ONBbITA U XPOHOMETpaxka
MIPOUTPAHHOTO CLICHAPHS 3aHATHUA.

B 3akmtounTenbHON 4aCcTH MPAKTUYECKOrO 3aHATHS IUIAHUPYETCS BPEMS Ha MOJABEIACHUE
WTOTOB 3aHSTHS, OTBETHI HA BOIPOCHI CTYJEHTOB, MPUBEICHUE TEXHUYECKUX CPEJICTB B UCXOTHOE
cocTOsTHUE, OOBSBIECHUE OIICHOK CTYJAEHTaM, BbIJauy 3aJaHHs Ha CAMOCTOSTEIbHYIO paboTy K
CIEAYIOUIEMY 3aHSTHIO.

11.3. Meroauueckue ykazaHusl Il OOYYarOIIUXCS IO BBITIOJHEHUIO JIA00PAaTOPHBIX
pabot



B xozxe BemmosiHeHHs 71a00paTOpPHBIX PA0OT OOydaAIOUIMKCA JOJDKEH YIIIyOUTh U
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHE, Pa3BUTHE U JETATW3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEHHBIX Ha
JCKITHSIX;

— IOoJIyuyeHHe HOBOM MH(OpMaIUK 110 U3y4aeMON AUCHUILINHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajanue ¥ TpeOOBaHUs K NPOBEJICHUIO JJaOOPaTOPHBIX PaboT

3agaHue K BBIOJIHCHUIO JIAOOPAaTOPHON PabOTHI BBAAETCSA IpPENoAaBaTelieM B Hauale
3aHATHUS B COOTBETCTBUHM C IUIAHOM 3aHATUH. TeMbl 1abopaTopHbIX paboT NpUBEIEHBI B Ta0MI. 5
JAHHOM IPOIPaMMBl.

Beinonnenune nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB:

- JKCIIEPUMEHTAIIBHO-TIPAKTUYECKOTO;

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

Bo BBomHOII dYacTu mpoBeneHHS J1a0OPATOPHOW PpabOTHl  MPETyCMaTPUBAIOTCS:

BCTYIUIEHUE, BBEJIEHUE, JIOBEJICHHE 10 00YJaroIUXcs OCHOBHBIX Mep 0€3011aCHOCTH MpH paboTe
¢ mpubopamu ¥ 000pyIOBaHHEM JTab0PaATOPHUH.
BBosiHas yacTh miaHa Tak e JOJDKHA BKIKOYATh IPOBEPKY MOJArOTOBICHHOCTH CTYAEHTOB K
3aHATUIO (TIPOBEPKA BBHIMONHEHUS 33aJaHHS, 3HAHUH [0 TeMe 3aHATHs, 3HAHUIO PYKOBOISIINX
JIOKYMEHTOB U JIp.). KOHTpOJIbHBIE BOMPOCH! AOIKHBI (POPMYINPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TI03BOJISUTH YOIUTHCS B TIOJATOTOBICHHOCTH CTY/IEHTOB K 3aHSTHIO.

OcHOBHast yacTb 3aHATUS JIOJDKHA  BKJIIOYATh  IOCJIE€AOBATENbHOCT  PabOThI
oOyyaroluxcst M IMpernojaBaTesiss Ha 3aHATUU: MOJATOTOBKA J1a0OpaTOPHOTO O0OpYyIOBaHUS K
paboTe; MOPAAOK NMPOBEIACHUS SKCIEpUMEHTa (OMbITa) — OTpabaTbiBaeMble BOIPOCH! (3a7aud,
NEMCTBUS) U X KPATKOE COJIEpKAHKE; TIPUBEACHNE Tab0opaTOPHOTO 00OPYAOBAaHUS B UCXOIHOE
COCTOSIHUE; aHAJIM3 MOJIy4YEeHHBIX PE3Yy/IbTaTOB U O(hOPMIIEHUE OTYETA.

B 3aganuu Ha 1a0opatopHy0 paboTy yKa3bIBalOTCS:

— HalMEHOBAaHUE TEMBI,

— y4eOHbIC 1EITH;

— BpeMs U MECTO MTPOBEACHHUS;

— nepeyeHb oTpadaThiBa€MbIX Y4€OHBIX BOIPOCOB;

— OpraHU3alMOHHO-METOINYECKHE YyKa3aHHUs CTYIEHTaM [0 MOATOTOBKE M IPOBEICHUIO
3aHSTHS,

— NePeYEHb JIUTEPATYPhl (TOKYMEHTOB), MOJUIEKAIIUX U3YUEHHIO Mepe]l 3aHATHEM;

— OTYETHBIE JIOKYMEHTHI (MaTepuanbl) MO JabopaTopHOM paboTe U CpOKH HX
IPEeJICTaBICHHUS.

B 3amanum Ha maGopatopHyro paboTy mpernojaBaTelh MOXET yKazaTh IepedYeHb
KOHTPOJIbHBIX BOIPOCOB, HEOOXOAUMBIX JIJIsl IPOBEPKH TOTOBHOCTH 00YYaIOIMIUXCS K 3aHATHIO.

B mepeuenp nuTepaTypbl ¥ MaTE€pHUANOB JUIS MMOATOTOBKH M IMPOBEICHHS JTa00paTOPHOM
paboThl MOTYT BKJIIOYAThCS YYEOHUKM M YydeOHbIE NOCOOHUS, TEXHUYECKHE OIUCAHHS U



HKCIUTyaTallMOHHBIE MHCTPYKIMM J1a00OpaToOpHOro 00OpydOBaHUS, MHCTPYKIMHM IO Mepam
0€30MMacHOCTH, pa3IMyYHbIe CIPABOYHBIC U IPYTUE MaTepHalibl, HEOOXOIUMBIE IS paOOTHI.

B ordeTHBIX MaTepuanax B 3aJaHMU, KaK MPaBHIO, YKa3bIBAIOTCS: (hopMa OTYeTa; Kak
JIoJKeH ObITh odopMieH HUPPOBOM u rpaduueckuid MaTepual; MOPSAIOK CpaBHEHUs
MOJYYCHHBIX PE3YJIbTATOB C PACUYETHBIMH, OIICHKA IOTPELIHOCTEH; MOpSAOK (HOPMYITHPOBKU
BBIBOJIOB U 3aKJIFOYCHHUI; MOPSIOK 3aLIUTHI BBIMOJIHEHHON pabOTHI.

Crpykrypa u dhopma oTyeTa 0 1a0opaTopHOM paboTe

Otuer o0 1abopaTopHOi paboOTe AOIDKEH COACPKATh: TUTYJIbHBIN JUCT, OCHOBHYIO 4acCTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHHH .

Ha mumynvnom nucme NOMKHBI OBITh YKa3aHbl: Ha3BaHUE IUCHUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboOThL, (GaMuwiMs W WHULOMAIB TpenojaBareis, (amMuiIus W HHUIHAIbI
CTY/IEHTa, HOMEp €ro y4eOHOM TPyl U 1aTa 3aUThl paOOTHI.

Ocnosnasi wacmv JOJDKHA COJIEPXKaTh 3aJaHHe, pe3yJabTaThl AKCIEPUMEHTAIBHO-
NPaKTUYECKON paboThI, paCUETHO-aHATUTUIECKHAE MATEPHAIBI.

Bv1600b1 10 ipojieiaHHON paboTe JTOJKHBI COJEPIKATh PEKOMEHIAIMH 10 YITyUIICHUIO
YCJIOBHM Tpy/a Ha paboueM MecTe.

TpeboBanus k oopMIICHHIO OTYETa O Ja00paTOPHOU paboTe

TuTynbHBIN JTUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEICHHOMY B CEKTOPE
HopMaTHuBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeOoBaHuS NPUBEACHBI B CEKTOpE HOpMAaTHUBHOW nokymeHTauuun ['YAII
https://guap.ru/standart/doc

[Ipu dopmupoBaHUN CNIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps odopmieHUs: crnucka HCTOYHUKOB
HpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTanuu ['Y ATl https://quap.ru/standart/doc.

11.4. Metoauueckue ykasaHUs JUid OOy4aroIMXCs 10 IPOXOXKIACHUIO KypCOBOTO
MPOEKTUPOBAHHUS/BBITIOIHEHUSI KYPCOBOM pabOTHI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS C LETbI0 (OPMHUPOBAHUS Y OOYUAIOIINXCS OTBITA
KOMIUIEKCHOTO pellleHus] KOHKPETHBIX 3a/1a4 MPoQecCHOHAIbHOMN 1eTeIbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00y4aromeMycsi:

— CHCTEMAaTHU3UpOBaThb M 3aKPENUTh IMOJYYEHHBIE TEOPETUYECKHE 3HAaHUA U
MPAKTUYECKHE YMEHHS TO0 TMpodeccHOHANbHBIM Y4YeOHBIM JUCHUIUIMHAM M MOAYISIM B
COOTBETCTBUU C TPEOOBAHUSIMU K YPOBHIO MTOATOTOBKU, YCTAHOBJICHHBIMU NMPOTPAMMON Y4eOHOM
JUCUUIIMHBI, [pPOrpaMMOM  MOATOTOBKHM  CHELUUAIUCTAa  COOTBETCTBYIOLIEIO  YpPOBHS,
KBaTH(UKAIIIH;

— TMPUMEHUTH TMOJYYEHHbIE 3HAHUS, YMEHUS M MPAKTUYECKHIl OMNBIT MPU PEUICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHJAaMU MPOGECCHOHATBHON NeATeIbHOCTH
M0 HAMPABJICHUIO/ CTIEIUATLHOCTH/ TIPOTPaMME;

—  YIUIyOWTh TEOPETUYECKHE 3HAHHS B COOTBETCTBUHU C 33JaHHON TEMOM;

— chopmupoBaTh yYMEHHS TPUMEHSITh TEOPETUYECKUE 3HAHUSA TIPU  PEIICHUU
HECTaH/IapTHBIX 3a/1a4;

— TpUOOpPECTH OMNBIT AHAIUTUYECKOW, pPAaCYETHOH, KOHCTPYKTOPCKOW paboThl U
c(hOopMHUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMeHHsS paOOTBI CO CHEIUATBHOW JUTEPATypOH, CIPABOYHOM,
HOPMATHBHOM M MPAaBOBOU JOKYMEHTAIMEH U MHBIMH HH(GOPMAIIMOHHBIMUA UCTOYHHKAMU;

— cdopmupoBaTth yMeHHUS (HOPMYITHpPOBATh JIOTHUYECKHM OOOCHOBAaHHBIC BBIBOJBI,
MPeIOKEHHUS M PEKOMEHIAIIMU TI0 Pe3yabTaTaM BBITIOIHEHUS PaOOTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCbMEHHYIO U YCTHYIO peub 00yUarolerocs;


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

— pPa3BUTb CHCTEMHOE MBIIUICHUE, TBOPYECKYI0 HHULUATHUBY, CaMOCTOSTEIBHOCTD,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTD 3a IPUHUMAEMBIE PEILICHMUS;

— chopMupoBaTh HaABBIKM IUIAHOMEPHOH pEryasipHOM paboThl HaJx pelieHUueM
IIOCTABJICHHBIX 3a1a4.

CTpyKTypa NOsICHUTEILHOM 3aMCKU KYPCOBOTO MPOEKTa/ paObOTHI

[losicHutenpHas 3amuckKa JOJDKHA COJIEP)KaTh SICHO M3JIOKEHHYIO IOCTAaHOBKY 3ajayu,
KpaTKOE OINMCAHUE TEOPETHUYECKUX MPEINOCHUIOK MO TEeMAaTHKE KYpCOBOH pabOTHI, dJIEMEHTHI
HEOOXOIUMOro JUid BBINOJHEHHS paboThl MaTeMaTH4YecKoro ammapara, HeoO0X0oauMoe
KOJIMYECTBO PACUETOB, IPHUBEJICHUE BBHIBOJOB IO pe3yjbTaTaM »3THUX pacyeToB, CIHCOK
HCIIOJIb30BaHHOM JTUTEPaTyPHl.

TpeboBanust k 0hOPMIICHHIO MOSICHUTEILHON 3alIMCKU KYPCOBOT'O NMPOEKTa/ paboOThl
TpeboBanust kK OQOPMIICHHIO TOSCHUTEIBHON 3aMUCKH KypcOBOM paboThl / mMpoekTa
ms3noxxensl Ha caiite 'Y AT (http://guap.ru/guap/standart/obl_main.shtml).

11.5. Meroauueckue yKazaHHs ISl OOYyHYarOIIMXCs 10 MPOXOXKACHHIO CAaMOCTOATEILHON
paboTsl

B xoze BBINONHEHHS CaMOCTOSATENBHON PabOTHI, 00YYaIOMIMIICS BBIIOIHSAET padboTy MO
3aJ]aHUI0 U TIPU METOJIUYECKOM PYKOBOJICTBE IMpErojaBareis, Ho 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

Jnst oOyvaromuxcsi Mo 3a04HOM (opme OOydeHHs BBIMOJHEHHE KOHTPOJBHBIX PaboOT
SIBJISIETCSI SJIEMEHTOM TEKYIIIETO KOHTPOJISL YCIIEBaEMOCTH M CAaMOCTOSITEIEHON pabOTHI.

B mporiecce BBINOJHEHHST CaMOCTOSTEIbHON paboThl, y oOydaromierocsi GopMupyercs
1esIecoo0pasHoe IIaHMPOBaHHE paboyero BpeMEeHH, KOTOPOE MO3BOJIET UM Pa3BHBATh YMEHHS
N HAaBBIKM B YCBOCHHMU MW CHCTCMATHU3AllUA HpI/I06peTaeMI>IX 3HaHI/If/'I, oOecrnieurBaeT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEpUOJ OOYYEHUS, IIOMOTaeT IIOJyYUTh HABBIKM MOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeroauueckuMu ~ MaTepuajaMd, — HANpaBISIOMIMMH  CaMOCTOSITENBbHYIO  PaboTy
00ydJaronuxcs, IBISIOTCS:

— y4eOHO-METOMYECKUH MaTepHuall 1o JUCHUILIHHE;

— METOJIMYECKHE yKa3aHUs 10 BBITOJIHEHHIO KOHTPOJIBHBIX PaboT (sl 00ydaromuxcs
10 3204HOW (hopMe 0OyUeHHs).

11.6. MeTtoauueckne yKazaHus [UIsI OOYYArOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAaeMOCTH.

Texymuit KOHTPONb YCHEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJb KadecTBa 3HAHUUN
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

B TedeHne ceMecTphl CTYACHTHI

- 3aIIMIIAI0T TabopaTOpHbIE PAOOTHI;

- BBITIOJTHSFOT MTPAKTUYCCKHE 3a/IaHNUS;

- BBITIOJIHSAIOT TECTUPOBAHUS TI0 MaTepuasam Jiekiuuu B cpene LMS.

21.]'[5{ TEKYIIECTO KOHTPOJIA YCIIEBAEMOCTHU MCITIOJIB3YIOTCA TECThI, IPUBCICHHLIC B Ta6m/1ue
18.

11.7. Metoauueckue ykKa3aHHs )i OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarOIIUXCsl  MPEIyCMAaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:


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

— D9K3aMeH — (opMmMa OLEHKM 3HAHUH, NOJIYYEHHBIX OOyJalomuMcs B Tpolecce
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
IPUMEHSTh MX JUI PEIICHUs NPAKTUYECKUX 3ahady. DK3aMeH, Kak IpPaBUJIO, MPOBOIUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEpIIAETCS AaTTECTAIlMOHHOM OIICHKOM «OTIMYHOY,
«XOpOILI0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

Cucrema OLIGHOK IPHU MPOBEACHUM TEKYIIET0 KOHTPOJIA M MPOMEKYTOYHOW aTTECTalluU
OCYIIECTBIISIETCS. B COOTBETCTBUU C PYKOBOIAIIUM JOKyMeHTOM opranuzanuu PO I'VAIL
CMK 3.76 «llonoxkeHue o0 TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTecTalluu
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Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




