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AHHOTaUA

Hucumrumaa  «MeTpoJorusi, cTaHzapTuzauuss W cepTuduKanus» BXOAUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHuUs — MporpamMmy OakajgaBpuaTa IO
HanpasieHuio mnoarotoBku/ crenuansHocTH  10.03.01 «MubopmanmonHass 0€30mMacHOCTH
HanpaBieHHOCTH «be30macHOCTh  KOMIBIOTEPHBIX CUCTeM». JlMCLUMIUIMHA pealu3yercs
Kadeapoii «Neby.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

OIIK-11 «CrocobeH mpoBOIUTH SKCIIEPUMEHTHI I10 3aIaHHON METOAMKE  00paboTKy UX
pEe3yIbTaTOBY

ConepxaHue AMCUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBA3aHHBIX C MOJATOTOBKOM
Oyaymero OakajaBpa K pELICHHIO OPraHU3allMOHHBIX, HAYYHBIX M TEXHMYECKHX 3a7ady MpU
BHE/IPEHUH METPOJIOTUYECKOTO OOECTICUCHHS TEXHOJIOTMYECKHX IMPOIECCOB MPOM3BOJICTBA.
PaccmarpuBaioTCsi  OCHOBBI ~ NPOBEJIEHHMS U3MEpeHUs (U3NYECKMX  BEIMYUH, Teopus
MOTPEIIHOCTA HW3MEPEHUs, MpaBmia OOpaObOTKM pe3ysbTaTOB HW3MEPEHUS M OICHUBAHUS
HOTPEIIHOCTEN ¢ MPUMEHEHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH U TEXHUYECKUX
CpeACTB, a TakXKe CTAaHJAPTHBIX BEPOSTHOCTHO-CTATHCTUYECKHX  METOJIOB  aHAJIM3a
9KCHEPUMEHTAJIbHBIX JaHHBIX. V3ydaloTcs METOIMYEeCKHE OCHOBBI METPOJIOTMM M KayecTBa
U3MEPEHUH, BUIbI, METOJIBI U METOIMKH U3MEPEHUH, TIPaBOBBIE OCHOBBI 00ECIICUCHUS €IMHCTBA
U3MEpPEHU; BOIIPOCH! CTaHAAPTU3ALMHU U CePTUDUKALIUY.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOPMBI OpraHU3alUN
y4eOHOT0 Mpolecca: JeKIHH, JJAO0paToOpHbIe pabOThl, CAMOCTOSITENbHAS PadOTa CTYIEHTA.

[TporpaMMoii TUCHMIIMHBI MPETyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OOmast TpyIOeMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, /2
qaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenmu mpenomaBaHUsl AUCHMIUIMHBI - TOJYYEHHE OOYYAIOMIMMHCS HEOOXOIUMBIX
3HAHW, YMEHUN W HABBIKOB B 00JIACTH 0OECIICUCHUS CIUHCTBA U3MEPECHUH, HAIMOHALHBIMH U
MEXIYHAPOJAHBIMA CTaHIAPTaMH B 00JacTH MPOPECCHOHAIBHOM JeATEIHbHOCTH, OCHOBaMHU
MpOBEJCHUS (PU3NYECKOTO HKCIEPUMEHTa, TONy4YeHHE 3HAHWK [0 TEOPUU TOTPEITHOCTH
WU3MEpPEHHs, TpaBuiIaM OOpabOTKM pe3yabTaTOB HM3MEpPEeHHs. Takke BaKHOH COCTAaBIISIONICH
SBIIICTCSL TIOJIYYCHHUE YMEHUS OIICHHBATh MOTPEIIHOCTH C TPUMEHEHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEJICTB, BKIIOYAs CTaHIapPTHBIC BEPOSATHOCTHO-
CTAaTHCTUYECKUE METOJAbl aHaln3a JKCIEPUMEHTANIBHBIX IaHHBIX, H3YYCHHE METOIMYECKHX
OCHOB METPOJIOTHH, BUIOB, METOJAOB W METOJIWK H3MEPCHHH, IPABOBBIX OCHOB OOCCICUCHUS
€MHCTBA U3MEPEHUH, BOIIPOCOB CTAHIAPTU3AINH U CEPTUDUKAIINH.

1.2. JlucumriuivHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHON MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIHMIUIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pesynbrate u3yueHus AMCHUILIMHBI OOYUYAIOIIUICS JOJDKEH 00JaJaTh CIEIYIOIIUMHU
KOMIICTCHIIMSIMY WM WX 9acTaMu. KOMIETCHIINYM U WHIUKATOPHI MX JIOCTHKECHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHXKEHHS

Kox u
Kareropus (rpymnna) Kon n HaumeHoBaHue HHIUKATOPA
HanMEHOBaHUE
KOMIIETEHIINHU ITOCTHIKEHUS KOMIIETEHIIUN
KOMIIETEHIIHU

OIIK-11.3.1 3HaeT TeopeTUUECKHE OCHOBBI

OIIK-11 Criocoben %
TEOPUU TIOTPEITHOCTEH

IPOBOJIUTH .
P OIIK-11.VY.1 ymeer npoBoAUTH (pU3MUECKUIA
HKCIIEPUMEHTHI 110
O61enpodeccuonanbHble 3a1AHHOM HKCIEPUMEHT, 00pabaThIBaTh €r0 Pe3yabTAThI

KOMIIETCHIINU OIIK-11.Y.2 ymeeT ucnosb30BaTh
METOIUKE U
CTaHJapPTHBIE BEPOSITHOCTHO-CTATUCTUYECKUE

00paboTKy UX

METO/IbI aHATH3a IKCTIEPUMEHTAIBHBIX
pe3yJabTaToB

JaHHBIX

2. Mecro nucturuiiHbEL B cTpykType OI1

JucuunnuHa MoxXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:

— «OCcHOBBI ITU(DPOBOM TPAMOTHOCTHY,

— «Dusukan

— «Teopus BEpOSITHOCTEH

— «OQIEKTPOTECXHUKA,

— «OIEKTPOHHKAY

3HaHI/I$I, MOJIYYCHHBIC IIPpH H3YUYCHHUU MaTcpuajia HaHHOﬁ JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUU APYTIUX JUCHUIIIINH:
- Hanexmocn; I/IHd)OKOMMVHI/IKaHI/IOHHI)IX CHUCTEM
— Ilpou3BojacTBEHHAs MPaKTHKA HAYYHO-MCCIEI0BATEIbCKAS pa60Ta
— IIpou3BojaCcTBEHHAS OpeAAUIIOMHAs ITPAKTUKA

3. O0BeM U TPYAOEMKOCTh JUCITUTUTAHBI
JlanHbple 00 oOuieM oO0beMe AUCHUIUIUHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHON
paboThI MO TUCHUIUIMHE (M pacnpeielieHne 3TOW TPYJO0EMKOCTH IO CEMecTpaMm) MpeICTaBIeHbI B
tabmuie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKocTh 1o
Bun yuebHoit paboThI Bcero ceMecTpam
No5
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 2/ 72 2/ 72
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIJIE:

nexuun (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekt (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu’ 3auer,
madd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUIUIMHBI TIO pa3/ieiaM U BUIaM 3aHATHM.
Pa3nenpl, TeMbl AUCHUIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznernsl, TeMbl TUCIHUILIHHBI, X TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC
Pazgensl, TeMbI TUCITUTIIMHEI
(qac) (dac) (uac) (dac) (Jac)
Cemectp 5
Pazgen 1. CoBpeMeHHOE COCTOSIHME U TIEPCIIEKTHUBbI 10 3 4
pa3BUTHA U3MEPEHUIA.
Paznen 2. ®uznueckre OCHOBbI U3MEPEHH, OCHOBHBIE 4 3 4
TIOHATHS, CBA3aHHBIE Teopueit m3Meperuit (CH)
Paznen 3. Kimaccudukanus u3MepeHuil v CpeacTB 4 4 4
M3MEpEHUI.
Paznen 4. Metoner u3MepeHUsT PU3MYECKUX BEITNIHH 10 3 4
Paznen 5. CuctemMsl y4era nepeaBacMoil HHYOPMAILHH. 6 4 5
['maBHBIE STANIOHBI 1O TIepeaade NHPOPMaAITIH
HUroro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarlolmuMHUCs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATBLHOMN 1S TeTbHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O IUKJIA

\ Howmep paznena \ HaszBanue u conepkanue pa3eaoB U TEM JEKIIMOHHBIX 3aHATUN




Paznea 1

Tema 1.1 Ponp n3MepeHnii B IO3HAHUH OKPYXKAIOIIETO MUPA.

Tema 1.2 Hay4unasi, TeXxHUYECKast U OpTaHU3aIlMOHHAs Oa3a
METPOJIOTHH — HayKH 00 n3Mepenusix. OCHOBBI 0OecieueHus €UHCTBA
W3MEPECHUI.

Tema 1.3 MeTposoruueckasi 3KCrepTu3a U KOHTPOJIb Ka4yeCTBa
IIPOM3BOJICTBA ME€YATHBIX IJIAT

Pasznen 2

Tema 2.1 OcHoBHBIE (yHIaMEHTAIbHbIEC 3aKOHBI.

Tema 2.2. OCHOBBI TEOPUHU U3MEPEHHUIA.

Tema 2.3. IloHATHE NOTPEMIHOCTU U3MEPEHUI; HCTOUHUKHI
HOTPELIHOCTEN; TOHATHE MHOTOKPAaTHOI'O U3MEPEHHUS; BEPOSITHOCTHBIE
OLIEHKHU TIOTPEIIHOCTH U3MEpEeHHsI; 00paboTKa pe3yIbTaToB
U3MEpeHusl.

Paszgen 3

Tema 3.1 Knaccudukanus usmMmepeHui U CpeJICTB U3MEPCHUI.
Mertposioruueckre XxapakTepuCTUKH CPEICTB U3MEPEHUS,
HOPMHUPOBAaHHUE METPOJIOTUYECKUX XapaKTepucTUK. Kiacchl TouHoCTH
CPEICTB U3MEPEHUN.

Paznea 4

Tema 4.1 U3mepeHue 3JI€KTpUUECKUX CONPOTUBIECHHUI. OCHOBHBIE
IIPUYMHBI BOSHUKHOBEHHUS TOTPEIIHOCTEN ITPU U3MEPEHUHU.

MeToasl  M3MEpeHHsI CONPOTUBIEHUN (METOJ ammepMmerpa U
BosIbTMETpa). Moaudukanus Merona ammepMmMeTpa U BOJIBTMETpA.
MocToBble METOABI U3MEPEHUsI CONPOTUBIECHUN. M3MepeHue Maibix
CONPOTHUBIICHUI. MI3MepeHne KOMIUIEKCHBIX COITPOTUBIICHHI.
N3mepenre MOIHOCTH.

Tema 4.2 V3MepeHue 3IeKTPUUECKUX CUTHAIIOB C IOMOILBIO
ocumuiorpada. aeKTpoHHO-Ty4YeBble ocumiiorpadsl. CTpyKTypHas
cXeMa YHUBEpCAIbHOT0 ocuuiuiorpada. M3mepenue 4actoTsl 1

casura ¢a3 ¢ moMolIbIo ocuusuiorpada. AMITUTYTHO-4aCTOTHAS U
(az0-yacToTHAs XapaKTEPUCTHKA.

Tema 4.2 OcHOBHBIE METPOJIOTMUECKNE XAPAKTEPUCTUKH
ocuuiuiorpagdos. Kiacchbl TOUHOCTH M3MEPUTETBHBIX SJIEKTPHUUECKUX
npubopoB

Tema 4.4. TOCT 8.417-2002 EnuHuiipl BETUIHH

Pasznen 5

Tema 5.1 Cucremsl yuera nepeaaBaeMoil HHGOpMaIHH.

Tema 5.2 OcHOBHBIE ATAIOHBI BpEMEHU U 4acTOTHI.I 0Cy1apCTBEHHBII
NIEPBUYHBIN 3TAJIOH €IMHULl BpEMEHH, YaCTOTHI U HALIMOHAJIIBHON
IIKaJIbl BpEMEHU

Tema 5.3 OcHOBHBIE TAJIOHBI PAAUOTEXHUYECKUX U
pananosnekTpoHHbIX u3mMepenuit. DT 180-2010. 'ocynapcTBeHHBIIM
NEPBUYHBIHN 3TAJIOH €AMHUIBI KO3 PUILIMEeHTa aMILITUTYAHOM
MOJIYJISIIMA BBICOKOYACTOTHBIX KoyreOanmid. [DT 182-2010.
I'ocynapcTBeHHBIN IIEPBUYHBIN CIIEUAIbHBIN OTAaJIOH €IUHULIBI
UMITYJIBCHOTO 3JIEKTPUYECKOTO HAMPSKEHUS C JUTUTETbHOCTHIO
umnyiasca ot 4-10-11 go 1-10-5¢. I'OT 188-2010. 'ocyaapcTBeHHBIH
MEePBUYHBIHN 3TaNOH eAUHULBI K03 (UllMeHTa TapMOHUK B THana3oHe
o1 0,001 go 100 % 1151 cUrHAJNIOB C OCHOBHOW FAapMOHHMKOM B
nuamnasone yactot oT 10 o 200000 I'r. I'DT 193-2011.
["ocyaapcTBeHHBIH MEPBUYHBIN 3TANIOH €AMHHULIBI OCcTa0IeHUs
AIIEKTPOMATrHUTHBIX KoJieOaHui B muamnazone yactot oT 0 mo 178 I'T'm.
I'DT 200-2023. I'ocynapcTBEHHBIN IEPBUYHBIN 3TAJOH €IMHUIIBI
KOJIMUECTBA NepeaaHHoM (MPUHATON) HHGOopMauH (JaHHBIX) U
€IMHHUL BEJIMYMH NTapaMeTPOB MAKETHBIX CETEH Mepeaaun JaHHbIX
Tema 5.4 Teopema KotenbHukoBa




4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITHS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne

Ne | Tewmsbl npaktudeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |IIPAaKTUYECKOM |pasnena

/1 3aHSATUN 3aHATUN (gac) MMOATOTOBKH, | JUCITHII

(dac) JIUHBI

VY4eOHBIM MJITAHOM HE IPEAYCMOTPEHO

| |
Bcero

Ilpumeyanue: npaxkmuueckue (cemuHapcKue) 3aumAmMus MO2ym  Npoxooums 8

UHMEPAKMUBHOU (hopme. peulenue CUMYAYUOHHLIX 3A0ay, 3AHAMUSA NO MOOEIUPOBAHUIO
DeanvbHblX YCa08ull, 0elosble U2pbl, USPOBOe NPOEKMUPOBAHUE, UMUMAYUOHHbIE 3aAHAMUS,
8ble30Hble 3aHAMUA 8 Opeanuzayuu (npeonpusamus), 0enosas y4eOHas uepa, poiesds upd,
ACUXOTI02UYeCKULl MPEeHUH2, Kelic, MO32080U WMYpPM, 2PYNNosble OUCKYCCUU U M.O.

4.4. JlaboparopHble 3aHATUS

Tembl 1aG0OpaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0MIIE .

Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb

U3 Hux No
Ne HaumenoBanue nabopaTtopHbix padoT TpynoemKkocTe, | NPAKTHHECKOH | pasiena
/o (dac) MOATOTOBKM, | JUCILMII
(gac) JIHBI
Cemectp 5
1 [Pacyer u wuccrnemoBaHue TmpeoOpazoBareieii u 2 4 5
cTaOWIIN3aTOpOB HaMpsbKeHus B cpene Falstadt
2 | 3MepeHne noCcTOSTHHBIX HAMPSKEHUH 2 4 4
3 | UccnenoBanue TMHENHOrO U HEJIMHENHOTO 2 4 4
npeoOpa3oBatelisi C MOMOUIbIO U(POBOTO
ocrutorpada
4 | 3mepeHHe TOKOB pa3HbIX HopM 2 4 4
5 | UccnenoBanue HeNpepbIBHBIX CHUTHAIOB C 2 4 5
MOMOIUIBIO AJIEKTPOHHOT'O ocLuiuiorpaga
6 | UccrenoBaHusi OCHOBHBIX  METPOJIOTMYECKHX 2 4 3
XapaKTePUCTUK ANIEKTPOMEXAHNYECKUX
U3MEPUTENIbHBIX PHOOPOB
7 | MccnenoBaHue mepoXoOBaTOCTH MUKPOCXEM 2 4 2
Ha (G pPOBOM MOPTATUBHOM
npodpuiomerpe TR 220
8 | MoaemupoBanne  paborer  [DT  200-2023. 3 4 5
«l"ocymapcTBEeHHBIN IIEPBUYHBII JTaJIOH
eMHMIIBI KOJMYECTBAa NepeJaHHON (MPUHATON)
uHpopMalMK (JAHHBIX) M €AMHUI] BETUYUH
napaMeTpoB  MAaKEeTHBIX  CeTell  mepemayu
JAHHBIX . MeTtponorudeckas JKCIIEpPTH3A
yeprexa
Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIOIHEHUE KYPCOBOU PabOTHI




Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCTOsSTeNTbHON PabOTHI U €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrositensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHUecKoro MmaTepuania
10 10
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 6 6
atrecrauuu (I1A)
Bcero: 21 21

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00YYArOIIUXCS IO TUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepUallbl ISl CAMOCTOSITENFHOW PabOThl O00yYaromuXcs yKa3aHb

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHpb neUaTHBIX U DJIEKTPOHHBIX Y4eOHBIX M3IaHUH MPHUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

yuebHo-MeTouueckoe nocooue / T. I1. Mumypa,
K. B. Enudgannes ; C.-Iletep0. roc. yH-T
a’pokocM. mpubdopoctpoeHus. - CaHKT-
[TeTepOypr

: Uzn-Bo I'YAIL 2020. - 78 c. : puc., Tadn. -
bubnuorp.: c. 77 (7 na3s.). - b. 1. - Tekcr :
HEIOCPEICTBEHHBIN.

KomnuectBo
PK3EMILISIPOB
Mudp/ bubnmnorpaduueckas ccplika B OMOJIOTEKE
URL anpec (xpome
DIIEKTPOHHBIX
PK3EMILISIPOB)
https://znanium.com/ca | Tonunbckuii, B. b. MukpoanekTpoHHbIE
talog/document?id=365 | u3mMepuTenbHbBIC IPEOOPA30OBATEIH : yIeOHOE
953 nocooue/ B. b. Tonmunbckuii. - 4-e u3a. - MockBa
: JJaboparopus 3uanwmi, 2020. - 496 c. - ISBN
978-5-00101-720-2. - TeKcT : 3JIeKTPOHHBIH. -
T. I1. Mumrypa. Metpomnorus u pagnonsmepenns : (10



https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=365953
https://znanium.com/catalog/document?id=365953

Teopust u pacyeT U3MEPUTEITHHBIX
npeoOpaszoBareneil 1 mpubOOopoB. YueOHo-
meroandeckoe rmocodue. Cocr. K.B.
Emudannes. CI16, ['YAIIL 2023, 47 c.

10

https://znanium.com/ca
talog/product/1858811

DJIEKTPOHHUKA UHTETPAThHBIX CXEM.
JlaGopaTopHble pabOThI U yIpaKHEHHS : yueOHOe
nocobue / K. O. [Terpocsu, I1. A. Ko3bako, H.
WU. Pa6oB [u ap.] ; mox. pen. A-pa TexH. Hayk K.
O. Ilerpocanna. - Mocksa : COJIOH-IIpecc,
2020. - 556 c. - ISBN 978-5-91359-213-2.

https://znanium.com/ca
talog/product/1201949

Tonunbsckuid, B. b. MUKpO3JIeKTpOHHBIE
U3MEpUTENbHBIE PeoOpa3oBaTeny | yueOHoe
nocodue/ B. b. Tonmuneckuii. - 4-e uza. - Mocksa
: JJaboparopus 3uanuii, 2020. - 496 c. - ISBN
978-5-00101-720-2.

https://znanium.com/ca
talog/product/1758031

[IeneBun, B. ®@. MeTtponorus u cpeacTna
u3MepeHuii : yueobnoe nmocodue / B.®. Ilenepun. —
Mocksa : UHOPA-M, 2022. — 273 ¢. : ui1. —
(Bricmiee obpazoBanue: bakanaBpuar). - ISBN
978-5-16-006769-8.

https://znanium.com/ca
talog/product/1168650

Maprromes, J[. A. DkcrutyaTanus u
o0ciy)uBaHUE 00BEKTOB JOOBIUM HEPTH U rasa :
yuebHoe nocooue / JI. A. Maptromes, A. B.
JlexomuieB. - Mocksa ; Bonorna : Uadpa-
Wmxenepus, 2020. - 340 c. - ISBN 978-5-9729-
0478-5. - TekcT : 3JeKTPOHHBII

https://znanium.com/ca
talog/product/1600420

Otunrod, M. U. [Ipubops! 17151 TMHEHHBIX
u3MepeHuil : yuebnoe nocodue / M.1. Otunroo.
— Mocksa : UHOPA-M, 2021. — 264 c. - ISBN
978-5-16-109631-4.

Teopus u pacueT U3MEPUTEIbHBIX
npeoOpazoBareneil. MeTonuueckue ykazaHus
JUIS1 BBITIOJIHEHUSI KypPCOBOTO ITPOEKTA 110
nucturuae / Coct. K.B. Enudannes. CII0,
I'VAIIL 2023, 83 ¢
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https://znanium.com/ca
talog/product/1882575

I'pubanos, /1. 1. OcCHOBBI METPOJIOTHH,
cepTudUKaK U CTAaHAAPTU3AILUY : YIeOHOe
nocoowue / [1.J]. I'pubanoB. — 2-¢ U31., UCTIp. U
non. — Mocksa : UHOPA-M, 2023. — 140 c.

T. I1. Mumypa, K. B. Enudannes. Uccnegopanue
METPOJIOTHUECKUX XapaKTEePUCTUK IEKTPO-
MEXaHUYECKUX MPHOOPOB. MeTomnveckne yKa3aHus
K BBINOJIHEHHIO TabopaTopHbIX padot. Coct. K.B.

Enudannes. CI16, 'YAII, 2024, 26 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCIHUILIAHBI

npuBeseH B Tabmuie 9.



https://znanium.com/catalog/product/1858811
https://znanium.com/catalog/product/1858811
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1758031
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1168650
https://znanium.com/catalog/product/1600420
https://znanium.com/catalog/product/1600420
https://znanium.com/catalog/product/1882575
https://znanium.com/catalog/product/1882575

Tabmuua 9 — IlepedyeHb SNEKTPOHHBIX OOpPa30BAaTENbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HaumenoBanue

http://www.gostinfo.ru/pages/Infizd/izmer_texn/ | MeTpoJorusi u u3MepUTEIbLHAS TEXHUKA. —
Kypnan. — Berxoaut exemecsauno: PXX @ Otn.
Bein. — M.: BUHUTH, 1963 - . — 2015r.

https://easyeda.com/ru [TporpamMma ¢ OTKPBITHIM KOJIOM JJIsi CO3JaHHS
HEYaTHBIX TITaT

https://www.vniiftri.ru/ Oranonsl Beepoccuiickoro HUU duzuko-
TEXHHUUYCCKHUX PaTUOU3MEPCHUI

https://docs.cntd.ru/document/1200166732 DJEeKTPOHHBIN (POH]] HOPMATUBHOM
uHdopmarmu «TexdKcrmepT»

https://www.vniim.ru/index.htmi caiit Becepoccuiickoro HUM metponoruu um
.. MenneneeBa

Circuit Simulator Applet (falstad.com) IIporpamma ¢ OTKPBITBIM KOJOM IS
MIPOCKTUPOBAHUS TIpeoOpazoBaTesiei u
prubopoB

http://www.consultant.ru CnpaBo4HO-IIpaBoBasi cuctema «KoHCyIbTaHT
[Tnrocy

http://www.garant.ru WudopmarimoHHO-TIPaBOBOH MTOpTAIT
«CAPAHT»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCONIB3yeMOro MPOrPaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeHHs

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 06a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 JIaGopatopusi METPOJIOTHH M TEXHUYECKUX U3MEPEeHHN 52-51

10. OueHouHbIE CpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTecTaIluu


http://www.gostinfo.ru/pages/Infizd/izmer_texn/
https://easyeda.com/ru
https://www.vniiftri.ru/
https://docs.cntd.ru/document/1200166732
https://www.vniim.ru/index.html
https://falstad.com/circuit/
http://www.consultant.ru/
http://www.garant.ru/

10.1. CocTaB OIICHOYHBIX CPEICTBIJISL TPOBEACHHUS MPOMEKYTOYHOM aTTeCTaIUH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucoxk BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBeeHa B Tadumie 14. B TeueHne cemecTpa MOXKET HCIIOJIB30BAThCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHITUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayupHad mIKama PAKTEp (bopmp

— oOy4aronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKCHHS C IPAKTUYCCKOM
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0o 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<(Ga4YTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII IPOTPAMMHBIN MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[I0 CYIIECTBY M3JIaraeT €ro, ONHPasCh Ha 3HAHUSA TOJBKO OCHOBHOMW
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIIM3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHUN 3HAHHMIA;

— HE MOXET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) ass sK3aMeHa mpeIcTaBiIeHb B Tabuie 15.

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




Kon

Ne /i [Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa
MHAMKATOpa
Y4eOHBIM MJIaHOM HE MPEIYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.

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

Neo | Tlepeuenp BompocoB (3aaad) s 3auera / nudd. 3auera Kon

/1 WHJMKaTOpa

1 Kaxue @3 BeI MOkeTe Ha3Barh B 001acTU 00ECIIEYEHUS €MHCTBA OIIK-11.3.1
U3MEPEHUN METPOJIOTUU

2 Kaxkue 3aK0HBI €CTeCTBEHHBIX HAyK ONpenesitoT padboty stamona Amnepa? | OIIK-11.3.1

3 Kakue ocHOBHBIE PyHIaMEHTaIbHBIE 3aKOHBI JIe&KaT B ocHOBEe mpuHIunoB | OIIK-11.3.1
paboThI CPENICTB UBMEPECHHIT?

4 Kakwue cyiectBytoT AKCHOMBI METPOJIOTHH. I3MEepUTEIbHbBIC IIKAJIBI. OIIK-11.3.1

5 | Kakue 3aK0HBI €CTECTBEHHBIX HAYK OMPEEISIOT CYIlIeCTBOBaHUE 7 OIIK-11.3.1
ocHOBHBIX eaunull OB . [IpuBenuTe npumMepbl OCHOBHBIX, IPOU3BOIHBIX,
BHECHCTEMHBIX, JIOTAPH(PMUYECKUX BEIUIUH

6 Urto HEOOXOAMMO yUECTh MPU OPraHU3AIMH TPOBEICHUS OIIK-11.3.1
M3MEPUTENIBHOTO SKCIIEPUMEHTA, YTOOBI 00€CIIEYUTh TPEOYEMYIO TOUHOCTh
U3MEpEHUI?

7 | YTo Takoe METPOJIOTUYECKUE XaPAKTEPUCTUKU CPEJICTB U3MEPEHUH, ISl OIIK-11.3.1
4ero uX HOPMUPYIOT?

8 [Tpoananm3upyiite GakTOpsl, BIUIIONINE HA Pe3yabTaT n3MepeHuii. Kak OIIK-11.V.1
O00HAPYXHUTh U UCKIIOYUTH OIITHOKH.

9 [Ipoananusupyiite pa3HOBUAHOCTH U3MepeHUi. [Ipsmbie 1 KOCBEHHBIE OIIK-11.V¥.1
u3mepenusi. CopmectHble u3mepenus. CoBOKyIHbIE U3MepeHus. B kakux
CIIy4asX UX UCHOJIb3YIOT B AKCIIEPUMEHTE?

10 | Ilpoananmu3upyiiTe, 4TO O3HAYACT KJIACC TOYHOCTH CPEICTBA H3MEPECHHUH. OIIK-11.V.1
Kak BbIOpaTh cpescTBO U3MEPEHHH I IPOBEIEHUS SKCIIEPUMEHTA 110
KJIACCY TOYHOCTH?

11 | IIpoananu3upyiite, B KaKuX CiIydasx HEOOXOAUMBI OTHOKPATHBIE U OIIK-11.Y.2
MHOTOKpaTHble n3MepeHusa? Kak olieHuBaeTcsi TOUHOCTh pe3ynbTaTa
U3MepeHui B 060ux ciryyasx?

12 | IIpoananu3upyiite, KAKHUMH METOJIAMH U CPEJICTBAMHU H3MEPEHHI MOYKHO OIIK-11.V.2
U3MEPUTH CUITy ITIOCTOSIHHOTO TOKa? YeM onpezensercs: HorpelHocTh
n3MepeHuit?

13 | IIpoananu3upyiite, Kakue METOJIbI U PUOOPHI I U3MEPEHUS CHUIIBI OIIK-11.V.2
nepeMeHHoro Toka? YUem onpesensercs NorpeiHocTb U3MEpEeHuit?

14 | IIpoananu3upyiite, KAKUMH METOJAMH U CPEACTBAMHU U3MEPEHUI MOYKHO OIIK-11.V.2
MU3MEpUTh CUITy TepeMEeHHOro Toka? Uem ompenensiercs morpemHocTb
nU3MepeHuit?

15 | [Ipoananu3upyite, KAKHUMHA METOJAMH M CPEJCTBAMHA U3MEPEHUN MOKHO OIIK-11.Y.2
U3MEpPUTH conpoTuBieHre? OCHOBHBIE TPUUNHBI BOSHUKHOBEHHUS
MTOTPENIHOCTEN PHU U3MEPEHHUH?

16 | IIpoananu3zupyiite, B 4eM OCOOCHHOCTH U3MEPEHUS MAJIbIX U OIIK-11.V.2
KOMIUIEKCHBIX CONPOTUBIICHUN?

17 | Ilpoananusupyiite, KAKUMH METOJIaMU U CPEACTBAMH U3MEPEHUN MOKHO OIIK-11.Y.2
U3MEPUTH CUITy IEpEMEHHOI0 Toka? Yem onpenensiercs MorpemHoCTb
U3MEPEHUI?

18 | IIpoananu3upyiite, Kakue CXeMbl BKIIOUEHHS BATTMETPA MO3BOJISIOT OIIK-11.V.2

MMOJIYUYNTHh HAMMCHBIITYIO IMOIPCITHOCTD NIPHU I/IBMepeHI/II/I?




19

[Ipoananuzupyiite, kKakue mapaMeTpbl TAPMOHUYECKOTO CUTHAJIa MOKHO
M3MEPUThH C MOMOIII0 ocmiuiorpada? Yem onpeaensieTcs morpenrHocTh
U3MEpPEHUI?

OIIK-11.V.2

20

[TpoBepbTe pacueT: 11t TU(HPOBOTO U3MEPHUTEITHHOTO MPHOOpa pacCUYUTAThH
3aBHCUMOCTh a0COJIOTHBIX U OTHOCUTEIIHHBIX OCHOBHBIX MOTPEUTHOCTEH
Ax=1(x), 6x=f(X) oT pe3yibTara u3mMepeHuii. Pe3ynbTaThl NmpeiacTaBUTH B
BHJIC TaOJHIBI U TPadUKOB.

VcxonHblie JaHHbIE U1 YKa3aHHOTO MPETIOo1aBaTesIeM BapuaHTa
npeactasieHsl B Taou. 2 (Ilpunoxenue b).

OIIK-11.V.2

21

[TpoBepwTe pacyer: 1uist mpudbOpa ¢ MPEeodIATAIOIIMMH a/TATUBHBIMU
MOTPEIIHOCTSIMU PACCUUTATh 3HAYEHUSI aOCOTIOTHBIX, OTHOCUTEIIbHBIX U
IIPUBEJICHHBIX OCHOBHBIX ITOIPEIIHOCTEN U3MepeHuil. Pe3ysbpTaThel
MIPE/ICTaBUTh B BUJIE TaOIUIIBI U TPaQUKOB 3aBUCUMOCTEN PACCUMTAHHBIX
MOTPEIIHOCTEH OT pe3yNbTaToB u3MepeHui Ax=f(x), 6x=f(x), yx=f(x).
Hcxonnble qanHble U1 YKa3aHHOTO MPENOAaBaTeIeM BapUaHTa
npencrasicHbl B Ta0n. 3 (Ilpunoxenne B).

OIIK-11.V.2

22

Yro Takoe METPOJIOTUIECKUAE XaPAKTEPUCTUKU CPEICTB U3MEPEHUH, IS
YEero uX HOPMUPYIOT?

OIIK-11.3.1

23

[Tpoananu3upyiite GakTOpbl, BIUSIIONIME HA Pe3yIbTaT H3MepeHuid. Kak
O00HAPYXHUTh M UCKIFOYUTH ONTHOKH.

OIIK-11.V.1

24

[Ipoananu3upyiite pa3HOBUAHOCTH U3MepeHui. [Ipsmble 1 KOCBEHHBIE
m3mepenusi. CoBMecTHbie u3Mepenus. COBOKyIHbBIE U3MepeHus. B kakux
CIIy4asix MX UCIOJIb3YIOT B SKCIEPUMEHTE?

OIIK-11.V¥.1

25

[Ipoananusupyiire, 4TO 03HAYAET KIJIACC TOUHOCTH CPEJICTBA U3MEPEHUM.
Kak BbIOpaTh cpescTBO U3MEPEHH I IPOBEIEHUS SKCIIEPUMEHTA 110
KJIACCY TOYHOCTU?

OIIK-11.Y.2

26

OHGHI/ITC, B KaKUX ClIydasx HGO6XOI[I/IMI)I OAHOKPATHBIC U MHOI'OKPAaTHBIC
n3mepenus? Kak orieHnBaeTcss TOUHOCTh pe3ylbTaTa H3MEPEHU B 0001X
ciryqasix?

OIIK-11.V.2

[lepeuenp TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii epedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBO# pabOThI
Y4eOHbBIM IJIAHOM HE IPETYCMOTPEHO
Bonpocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmma 18 — [TpumMepHsIii epedeHb BOPOCOB IS TECTOB

BBIPKEHBI B Y3aKOHEHHBIX €IWHUIIAX BEIMYMH U TOTPEIIHOCTH M3MEPEHHUN
HE BBIXOJAT 32 YCTAHOBJICHHBIE MPEENbl C 3a/laHHON BEpOsATHOCTHIO? OHO
HasbiBaercs ... (Pazmen 1)

a). CUCTEMOH KaJTMOPOBKH CPE/ICTB

0.) U3MepeHui yTBEPKIECHUEM TUTIA CPEACTB U3MEPECHUM

B). ¢IMHCTBOM H3MEpeHU I

T'). METPOJIOTHYECKIM KOHTPOJIEM U HAZ30POM

. Kon
Ne n/m ITprMepHBIii IEpeUEHb BONIPOCOB /1JIs1 TECTOB
MHIMKATOpa
[TepeueHb BOPOCOB [Tl TEKYLIET0/TIPOMEKYTOYHOT'O KOHTPOJIS
1 Kak mnoHMMarh coCTOSIHME HW3MEpPEHMH, npu KoTopoM uX pesynbrarsl | OIIK-11.3.1




Kak BbI gyMaeTe, ¢ 4ero cieayeT HauuHaTh BBIOOpP CPEICTBAa M3MEPEHHUS?
Erocnenyer nauunats c ... (Paznmen 1)

a). mpejeJia 10MycKaeMoi MOrpenHoCTH U3MepeHu st
0). peaJbHOU MOTPEIIHOCTH U3MEPEHUS

B). YCJIOBUU BBITIOJIHCHHS H3MEPECHUN

I'). HUIMYMS B OPraHU3alluu CPEACTB U3MEPEHUI

[Ipoananusupyiite, ecnu s ompenenenus koddduuuenta nuueitHoro | OITK-11.V.1
paclIupeHusl Marepuajga U3MepsieTcsl JUIMHA W TemIlepaTypa CTEp)KHS, TO
WU3MepeHHs Ha3bIBaroT. .. (Pa3zmen 1)
a). OTHOCUTEIIbHBIMU
0). COBMECTHBIMU
B). COBOKYITHBIMHU
T'). KOCBEHHBIMH
[Tpoananusupyiite ¢pa3zy u 3akoHuuTe ee: «YuuThiBaemas npu BbiOope | OIIK-11.V.1
CpelIcTBa HU3MepeHuil  0000IIeHHAs  XapaKTepUCTHKA, BbIpa)kaemas
npeesiaMy €ro IOMyCKaeMbIX MOrPeIIHOCTel, — 310 ...» (Pazgen 1)
a). KJ1acc cTabUILHOCTH 0).
MOTPEIIHOCTh MEPHI
B). MOPOT HOPMUPOBAHHOCTHU
I). KJIAaCC TOYHOCTH
[Tpoanamms3upyiite ppasy u 3akoHUUTE €e: «MeTpOIOrHIECKUMU
XapaKTepUCTHKAMU CpeACTB U3MEPEHUIl Ha3bIBAIOTCS
XapaKTEepUCTHKHU UX CBOMCTB, ...»(Pa3nein 1)
a). OKa3bIBAIOLIUE BIUSAHUE HA OOBEKT U3MEPEHUS
0). YIUTBIBAIOIIME YCIIOBHS BBITIOJTHEHUS H3MEPEHUN
B). o0ecreunBaroye MeTpOIOrHIeCcKyI0 HaIe)KHOCTh
). OKa3bIBalollHe BJMSHHE HA Pe3yJIbTAThI 1 TOYHOCTH
HU3MepeHuit
[Tpoananu3upyiiTe MOrpemHOCTH, U3MEHAoIEeNHcs ciaydyailHbiM oOpa3zom B | OIIK-11.V.1
CEpHUH IOBTOPHBIX M3MEPEHHM OJHOTO M TOTO K€ pa3Mepa BEJIWYUHBI C
OJIMHAKOBOM TmiateabHOCThI0. Kak Ob1 BbI ee HazBanu? (Pa3nen 1)
a). CUCTEeMaTH4eCKOM
0). coryyaiiHoit
B). IPUBEJICHHOMN
r). Tpy0oit
[Tpoananusupyiite, kak pemuTsh 3anauy: «lIpu momgaue Ha Bxox BonbT™Merpa | OIIK-11.V.2

oOpa3uoBoro curHana 1 B ero nokazanue cocrasuio 0,95 B». [TorpemHocts
u3Mepenus pasHa: (Paznen 5)
a).+0,5%
=0).-0,05B
B). £0,05 B
r).+0,05B




Haiinure cobctBeHHOE pereHue 3anaun: «Eciau koaddummenT pa3sepTku
ocumutorpada pasex 20 [ic, To Iepuo]] CUTHANA paBeH...» (Pazmen 5)

a). 80%10 "¢
6). 80%10 ¢

B). 40%¥10 "¢
r). 4010 ‘¢

10

[Tpoananu3upyiite, Kak MPOXOIUT KamuOpoBka mpudopa (Pazaen 5)
a). MeTO/I0OM CPABHEHUS U3MepPsieMOil BeJIMYMHBI MPpudopa ¢
NpUOOPOM HAUBBICHIET0 KJIACCA TOYHOCTH
6). METOJIOM OIlepaluii O NOBBIIIEHUIO HAJIS)KHOCTH NPUOOpa C
BMEIIATEIILCTBOM B KOHCTPYKLIMIO IprOOpa
B). KaJIMOPOBKA MTPOXOAUT METO/IOM JIMILb TEOPETUUECKUX PACUETOB,
npuOop HE 33ACHCTBOBAH

OIIK-11.V.1

12

Uro siBrisieTcst HAy4YHOM OCHOBOM oOecrieueHus enuHcTBa u3Mepenuit (Pasnen
1)

a). MeTPoJIOrusl

0). craH1apTU3UPOBAHHBIE METOAMKH BBIITOJHEHUS U3MEPEHUN

B). CHCTEMAaTH3aIIUs

r). TeopeTHyecKas 6a3a cTaHJapTU3ALUU

OIIK-11.3.1

13

Ha3oBuTe Kakue N3MEpeHHs] MOTYT OBITh IO KOJIMYECTBY H3MEPUTEIHHON
nHpopmanuu... (Pazgen 1)

a). OIHOKPATHBIMH

0). MHOTOKPATHBIMH

B). KOCBEHHBIMU

T'). COBMECTHBIMHU

OIIK-11.3.2

14

Ha3zoBute, Kakod JECATHYHOM CTENEHH COOTBETCTBYET MPUCTABKA «HAHO
(Paznen 1)?

a) 10

b) 1022

c) 109

d) 103

OIIK-11.V.1

15

YKaxuTe, Kak Ha3bIBAKOTCS JAaTYUKH, B KOTOPBIX K OJIHOMY ITPeoOpa3oBaTeIto
MOJKIIOYACTCS P  CEHCOPOB, BOCIPHHHMAIONIMX  Pa3JIMYHbIC WU
OJIHOTHUITHBIE BenurnHbI (Pazmen 1)?
a) CpencrBa u3aMepeHuii;
b) MHOrOQyHKIIHOHATBHEIC;
C) KOMIUICKCHBIE;
MYJIbTHCEHCOPHBIE.

OIIK-11.V.1

16

Omnpenenute MPaBWIBHYIO 3alMCh, O00O3HAYCHHYI) HA YEPTEkKE OTBEPCTHSI
(Paznen 1)

a) 040+0,025

b) ©@40p7u7

c) 40p7(+0,025;-0,34)

OIIK-11.V.1

17

Kaxk na3siBaetcs rpaduk, n300paxeHHbIi Ha ocuniuiorpade (Paszmen 5):

OIIK-11.V.1

a) OcumuiorpaMmma




b) I'paduk 4acTOTHOI XapaKTEPUCTHKH
c) I'padux npodus

18

Kaxk kanmubpyercs ocumiorpad? (Pazmen 3)
a) C noMoIbI0 KPYyroBoii pa3BepTku u reieparopa 'HY
b) C nomoripio MyTbTUMETPA POXOAUT KATHOPOBKA
€) HUcnonbsyercs BosnbT™METp B3-10a

OIIK-11.V.1

19

Kakoii nmpubop ucnonb3yercs 11 noBepku Mmynstumerpa? (Pazgen 2)
a) bJok conporusiennii P33
b) C nmomouipto MyIbTUMETpPA IPOXOUT KATUOPOBKA
c) KammOpoBka HeBO3MOXKHA

OIIK-11.V.1

20

HazoBute stanon unrtepuer coequnenus (Pazmen 5)

a) biok comportuBnenuii P33

b) I'ST 200-2023. I'ocyaapcTBeHHbII NMEePBUYHBINA 3TAJOH €THHHIIBI
KOJIMYeCTBAa INepelaHHoil (mpuHATO) MHpopMauuu (IaAHHBIX) M
eIMHUI BeJIUYHH MApaMeTPOB NMAKETHBIX ceTeil mepeaavyn JaHHbIX

c) KammbpoBka HEBO3MOKHA

OIIK-11.V.1

3a,ZlaHI/I$I JJI1 IPOBCPKU OCTATOYHBIX 3HAHUU
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Paznens 1-5
Tun 1 3aganne KOMOMHHUPOBAHHOIO TUIIA C BBIOOPOM OJHOTO BEPHOI'O OTBETA
13 YEeThIpEX MPEJIOKEHHBIX U 000CHOBaHUEM BBIOOpA.
(MuCcTpyKIMs: mpounTaiiTe TEKCT, BbIOEpUTE NMPABUIbHBIN OTBET M 3alMIINTE
ApryMEHTbI, 000CHOBBIBAIOIIME BBIOOpP OTBETA).
Kak BBl cuuTaere, CKOJbKO BHAOB TIJIaBHBIX (PU3MYECKHX BEIHUYUH

CyIIECTBYET?
a) 5;

b) 10;

C) 7;

d) 12.

O®OPMJIEHUE OTBETA (3TAJIOHHBIM OTBET):
/- METp, KUJIOTpaMM, MOJIb, aMIIep, CeKyH/1a, KaHeJJia, KeJTbBUH

Tun 2 3aganne KOMOMHUPOBAHHOTO THUIA C BRIOOPOM HECKOJBKHUX BapUaHTOB
OTBETA U3 MPEJUI0KEHHBIX U Pa3BEepHYTHIM 00OCHOBAaHHUEM BBIOODA.
(MHCTpYKIMS: IPOYMTANTE TEKCT, BRIOEPUTE TPaBIIIbHBIC BAPHAHTHI OTBETA U]
BaMUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB).

VKaXuTe CpeNcTBa HM3MEPEHHH, KOTOPHIMH MOXHO H3MEPHUTh KOMIIAKTHBIE
PalnOKOMITOHEHTBHI, HEOOXOIUMO yuecTh uTO Bbl Oyzere mOCTOSHHO MPHU ATOM
MEepEeMEIaThCS M0 eXy

a) HITaHreHIMpPKYJIb;

b) Buaeomukpockor;

C) Muxkpomerp;

d) [Mpodumomerp;

e) Hytpowmep;

f) PydaHol MynbTHMETD.

ODOPMJIEHUE OTBETA (TAJIOHHBIN OTBET):
Hyrtpomep, Mukpomerp, Ilranrenuupkyns, PyyHoil MynbTUMETp —
MOOUJIbHBIE TIEPEHOCHBIE pY4YHbIE M3MEPUTEIbHBIE HHCTPYMEHTHI, HE

OIIK-11

OIlK-11.3.1
OIIK-11.V.1
OIIK-11.V.2




TpeOyromue J0Aroi HACTPOMKU M KaJuOpPOBKH, HE UMEIOIINE CTAI[HOHAPHOTO
MaCCHBHOTO KOpITyca

Tun 3 3aganue 3aKpbITOrO THUIA HA YCTAHOBJICHUE COOTBETCTBUSI.
(MHCTpYyKIMSA: MPOYMUTAWTE TEKCT W YCTAaHOBUTE COOTBETCTBHE. K Ka)moi
MO3UIINHU, TAHHOH B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3HUIIHIO
B IPABOM CTOJIOIIE).

YkaxkuTe mapy «eauHUNa (U3HYECKON BEIUYUHBDY -
(bu3nueckas MOCTOSHHAS

«yHHUBEpPCAIbHAas

a) METp

b) amrep

C) KHAJIOTPaMM

d) KEJIbBUH

1) 3apsiy SIEKTPOHA

2) CKOPOCTb CBETa

3) nocrostHHas [lnanka

4) noctosiHHas boybiiMana

Ki1r04y ¢ oTBeTamMu
a b c
2 3 1 4

o

Tun 4 3aganue 3aKpbITOrO THUIIA HA YCTAHOBJIEHUE M1OCIIEI0BATEIbHOCTH.
(MuCcTpyKIMst: npouuTaiiTe TEKCT M YCTAaHOBUTE I0OCIIEA0BATEIbHOCTb.
3anuIInuTe COOTBETCTBYIOLIYIO ITOCIIEI0BATEILHOCTh OYKB CJI€Ba HAIlPaBo).
Pacrioyioxure pyyHOW HM3MEPUTENBbHBI MHCTPYMEHT B IOPSIKE YBEIWYEHUS
TOYHOCTH

a) DTayioH 2 mopsiIKa

b) ['maBHBIN rocy1apcTBEHHBIN 3TAIOH

C) BonbTMeTp cTpenodHbIil Kilacca TOYHOCTH |
d) BonbrMmerp mudposoii kinacca TouHoctH 0,5

Ki1r04 ¢ oTBeTamMu
1 2 3 4
c d a b

Tun 5 3agaHue OTKPBITOTO TUIIA C Pa3BEPHYTHIM OTBETOM.

(MuCTpyKIMS: MpOYUTaliTe TEKCT M 3alUIINTE Pa3BepHYTHIH 00OCHOBAHHBIH
OTBET)

OOocHyiiTe, KakoH pY4YHOH W3MEPUTENBHBIH WHCTPYMEHT MOXET ObITh
WICIIOJIB30BaH ISl KOHTPOJII HAPYKHOT'O JMAMETPa Bajla HOMUHAIOM 45 MM C
nornyckoM 20 MKM

OD®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):
Mosxetr ObITh ucmonb3oBaH [III[-150 wnu MK-50, T.x. ux awmama3zoH u
TOYHOCTb MO3BOJIAT MPOBECTH KOHTPOJb U3JIETUs
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Pasznen 4-5
Tun 1 3agaHnre KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OJTHOTO BEPHOTO OTBETA

13 YETBIpEeX MPeI0KEHHBIX U 000CHOBAaHMEM BHIOODA.

OIIK-11
OIlK-11.3.1
OIIK-11.V¥.1




(MHCTpYKIMS: MPOYUTANTE TEKCT, BHIOEPUTE MPABWIHHBIA OTBET M 3aIHIIHUTE
apryMEHTbI, 000CHOBBIBAIOIIME BEIOOP OTBETA).

Kak BbI cunTaere, CKOJIbKO BUOB JIEIUTENICH HAMIPSHKEHUS CYIIECTBYeT?

a) 5;

b) 10;
C) 3;
d) 12.

OD®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):
3- MHIYKTUBHBINA, EMKOCTHOH, PE3UCTUBHBIN

Tun 2 3amanre KOMOMHUPOBAHHOTO THIA C BEIOOPOM HECKOJILKUX BAPHAHTOB
OTBETa U3 MPEIOKECHHBIX U Pa3BEPHYTHIM 000CHOBAHUEM BBIOOPA.
(MHCTpYKIHSL: TIPOYUTAiiTe TEKCT, BEIOEPHUTE MPABUIILHBIE BAPHAHTHI OTBETA H
3aIHIINTE apTyMEHTHI, 000CHOBBIBAOIINE BEIOOP OTBETOB).

VKaXUTe CpeAcTBa HM3MEPEHHUH, KOTOPHIMH MOYHO OIPEACINTh KauyeCTBO
HIICKTPOSHEPTUH B CETH TIPENPHSTHS

a) Bsi3ko3umerp;

b) Buneomukpockorr;

C) Ocuutorpad;

d) MynbTHMETD;

e) Yacroromep;

f) Py4HO#t MyJIbTUMETD.

OD®OPMJIEHUE OTBETA (3TAJIOHHBIV OTBET):
Ocuusutorpad, MyIbTUMETP, YaCTOTOMEpP — YCTPOMCTBA, MCIIOJIb3YEMBIE s
KOHTPOJISI KAUeCTBa JIEKTPOIHEPIHH

Tun 3 3agaHue 3aKpbITOrO THIIA HA YCTAHOBJIEHUE COOTBETCTBHS.
(MHCcTpyKUMs: mpouuTaiiTe TEKCT U yCTaHOBUTE cooTBercTBHe. K kaxmon
MO3UIIMHU, TAHHOH B JIEBOM CTOJIOLE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIIUIO
B [IPaBOM CTOJIOLIE).

YKaxure napy «ipuoop» - «3TajoH sl KaTHOPOBKI

a) IITAHTCHIIUPKYJIb

b) npopUIOMETP

C) aHAJIN3aTOp CHEKTpa

d) OMMeETp

1) 0110k conpoTuBieHuii P33

2) renepatop 'HU

3) KOHIIEBBIE MEPHI JUTHHBI

4) 00pasiioBasi Mepa IepOXOBaTOCTH

Ki1r0ou ¢ oTBeTaMu
a
3 4 2 1

(o
o
o

Tun 4 3agaHue 3aKpbITOrO THIIA HA YCTAHOBJIEHUE ITOCIIEI0BATEIBHOCTH.
(MHCcTpyKUIMs: mpoYyMTaiiTe TEKCT M YCTaHOBUTE IMOCIEA0BATEIbHOCTb.
3anuimTe COOTBETCTBYIOLIYIO TIOCIIE0BATEILHOCTh OYKB ClIeBa HAIPaBo).

Pacnionoxure mocienoBaTeNbHOCTh NEUCTBUNM NPH NOBEPKE MYJIbTUMETpa B

OIIK-11.¥.2




[PeKUME OMMETpa

a) Buemnuit ocmotp

b) OnpoboBanue

C) CpaBHeHHUE ¢ Mepoit

d) OdopmiieHne CBUIETEIHCTBA O MTOBEPKE

€) N3mepenne MUKPOKIMMATUYECKUX YCIOBUI

Ki1rouy ¢ oTBeTamMu

1 2 3 4 5
a e b c d

Tun 5 3agaHue OTKPBITOro TUIIA C Pa3BEPHYTHIM OTBETOM.

(MuCcTpyKIMS: MpOYUTATe TEKCT M 3alUIINTE Pa3BEpPHYTbIH 0OOCHOBAHHBIN
OTBET)

OO0ocHyiiTe, MoueMy B COBPEMEHHOM BBICOKOTEXHOJOTHUYHOM MHpE TaKxkKe
akTyanpHa Teopema KorenbHukoBa?

ODOPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

[Tockonbky BCE BBIYHCIUTENbHBIE HHPOPMAIIMOHHBIE YCTPOWCTBA
MOryT paboTaTh JHIIb C JUCKPETHBIMU CHUMBOJIbHBIMH CHUCTEMAMU U C
M(POBBIMU CUTHATAMHU, TOCTOSIHHO BO3HUKAET HEOOXOAUMOCTH B MEPEX0jie
OT CYILECTBYIOUIMX B NPHUPOJE HEMPEPHIBHBIX IMPOLIECCOB, K TUCKPETHBIM U
uupposeiM. C pa3ButueM 1UGPOBONH CBA3M M LHUPPOBBIX YCTPOWCTB
(MMKPOKOHTpPOJIJIEPOB, KOMIIBIOTEPOB) MOCTOSIHHO M MIOBCEMECTHO Ha KaXJI0M
mary  BBIIOJHSETCS — aHaioro-mppoBoe  mpeoOpa3oBaHHE  CUTHAJIOB,
HEOTHEMJIEMOMN YaCThI0 KOTOPOTO SIBJISIETCS TUCKPETU3AIUSI CUTHAJIOB.

Cuctema oLleHUBaHMSI TECTOBBIX 3a/laHUI:

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM OJHOIO BEPHOIO OTBETA U3
YeThlpeX MpeIOKEHHBIX U OOOCHOBaHMEM BBIOOpPA CUUTAETCS BEPHBIM, €CIU IPABUIBHO
yKa3aHa IuQpa W MpHUBEICHBI KOHKPETHBIE apryMEHTHI, MCIIONb3yeMble NMPH BHIOOpE OTBETA.
[TonHOe coBmajgeHHe ¢ BEpHBIM OTBETOM OllEHMBaeTcs 1 OayjioM, HEBEpHBIH OTBET HJIM €ro
orcyrcTBue — 0 6ayos.

2 tun) 3asaHue KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM HECKOJBKUX BapUAHTOB OTBETA M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMUTACTCS BEPHBIM, €CIU MPABHIBLHO
yKa3aHbl UGBl ¥ MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TomHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs 1 0ayuioM, eciiv JOMYIIEHbI OMIMOKU WIIN
OTBET OTCYTCTBYeT — 0 6ayuIoB.

3 tun) 3agaHue 3aKpHITOTO TUIA HAa YCTAHOBJICHUE COOTBETCTBHUSI CUHTACTCS BEPHBIM,
€CIIM YCTaHOBJIEHbI BCE COOTBETCTBHS (MO3UIMM W3 OAHOTO CTOJIOIA BEPHO COMOCTABIEHBI C
NO3UIUSAMH Apyroro ctojdua). [lomHoe coBnajzeHne ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — 0 O6aoB

4 tum) 3agaHue 3aKpPBITOTO THUTA HA YCTAHOBIICHHE ITOCIEIOBATEILHOCTH CUUTAETCS
BEPHBIM, €CJIM MpPaBUJIBHO yKa3aHa BCs mocienoBarenbHOCTh 1u¢p. [lomHoe coBmazenue c
BEPHBIM OTBETOM OIICHHWBaeTCs | OaisioM, eClii OMyIIeHbl OIMOKHU WM OTBET OTCYTCTBYeT — 0
6asuIoB.

5 tum) 3amaHre OTKPHITOTO THMA C Pa3BEPHYTHIM OTBETOM CUYHMTAETCS BEPHBIM, €CIIH
OTBET COBIAJAET C STAJIOHHBIM IO COAEP)KAaHUIO M ToyiHOTe. [IpaBMIIbHBIA OTBET 3a 3ajaHue
OlLlcHUBAETCs B 3 Oayuta, €Ci IOMyIIeHa O/JHa ONHOKa \HETOUHOCTh \ OTBET MPABUIIBHBIN, HO HE
NOJHBIN - 1 6a, ecnu gomyieHo Oosiee 1 ommOKY \ OTBET HENPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.




[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yd4eHus1, mpeacTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKasaHus I OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaiga — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
rIyOOKOe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHUU
dbyHIaMeHTalbHBIX Mpo0JeM JUCHMIUIMHBI, METOJAOB HAYYHOTO IIO3HAHHWSA, HOBEHIINX
JOCTHIKEHUH HaydyHOW MBICITH. B ydeOHOM Tporiecce JICKIUsS BBITOJIHSIET METOI0JIOTHYCCKYIO,
OpraHU3aIMOHHYI0 U MHPOpMaMOHHYI0 (QyHKIUU. JIeKus packppiBaeT MOHATHHHBIN anmapat
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCHUILIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJIY4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OINpPEIENSIETCs 1IEIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENIbHOM paOoTHI;

— TIOJy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKA U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3JIMYHBIX
bopMynupoBKax);

— TIONy4YeHHE TOYHOTO MOHMMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JlekMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JEMOHCTpaluend CclaigoB U
MCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUMl 00
O0COOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUIHHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOT0 MaTepuana:

— JIEKIIMH COTTIacHO paszzaenam (Tabu.3) u Temam (Tabdn.4).

Y4eOHOoe mocobue 1Mo OCBOSHHIO JIEKITMOHHOTO MaTepralia HMEETCs B U3TAHHOM BHIE
e Mertponorus U paauou3MepeHus : yaeoHo-Meroaudeckoe nmocodue / T. I1. Mumypa, K.
B. Emudannes ; C.-Iletep0. roc. yH-T aspokocM. npudopoctpoenus. - Cankt-Ilerepoypr: 13a-
Bo ['YAII, 2020. - 78 c.

e Teopuss u pacueT HU3MEpPUTENbHBIX MHpeoOpa3zoBaTesnied u HpubOpoB. YueOHO-




metoaudeckoe mocooue. Coct. K.B. Enudannes. CII6, 'YAIL 2023, 47 c.

Kypc 1a00paTOPHBIX pabor MpeACTaBICH B cucreme LMS
https://Ims.quap.ru/new/course/view.php?id=9850

11.2. Meroauyeckue ykazaHUs IJis OOYYaIOIIMXCS I10 BBIMOJTHEHHUIO JIA0OPAaTOPHBIX
pabort

B xone BbinmonHeHUs 1a00paTOpHBIX paboT oOyuaromuiicss AOJKeH yriayouts u B xoxe
BBITIOJIHEHUS JIA0OPATOPHBIX PAa0OT OOYyYarOIIMICS JOJDKEH YIIyOMTh M 3aKperuTh 3HAHMA,
IPAaKTUYECKHE HaBBIKM, OBJIA/IETh COBPEMEHHOW METOIAMKOW M TEXHHKOW HKCIEpUMEHTa B
COOTBETCTBUM C KBaJIM(PUKALMOHHOM XapaKTEpPUCTUKOW oOydaromierocs. Beimonnenue
71a00paTOPHBIX pabOT COCTOUT U3 FKCIEPUMEHTAIBHO-IIPAKTUYECKOH, PAaCUETHO-aHAINTHYECKOM
4acTe U KOHTPOJIbHBIX MEPONIPUATHHN.

Beinonnenue 51abopaTtopHbIX paboT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpENeNseMOll Y4eOHbIM IUIAaHOM, M OTHOCUTCSI K CpEICTBaM,
o0ecreyrBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpUOOpeTeHHe HABBIKOB HCCIEIOBAHMS IPOIECCOB, SIBICHUH M OOBEKTOB, M3y4acMbIX B
paMKax JaHHOW JAUCUUIIUHBI;

— 3aKpeIUvIeHHE, Pa3BUTHE U JETATN3aLNs TEOPETUUECKUX 3HAHUH, TOJY4EHHbIX Ha JIEKIUIX;

— TOoJyYeHHe HOBOH MH(OPMAIUH 110 U3y9aeMOW JUCIUIUINHE;

— MpuOOpeTEeHHE HABBIKOB CAMOCTOSTEIBHOM pPabOThl € JaOOpaTOPHBIM OOOpPYAOBAHHEM U
npudopamu.

3ajianue ¥ TpebOBaHUS K TPOBEICHUIO 1a00PaTOPHBIX PadoT
3amaHue K BBIOJHEHUIO J1a00OpaTOpHOUM paboThl BBIOACTCS MperojaBaTeieM B Hadaje
3aHITHS B COOTBETCTBUU C TUTAHOM 3aHATHI. TeMbl JIabopaTOPHBIX pabOT MPUBEICHBI B Ta0I. 6
JTAHHOH MPOTpaMMBbI.
Brinonnenue madbopatopHoit paboThl COCTOUT U3 TPEX ITAIOB:
® AHAUTUYECKOTO;
® pacyeTHO-TpadUIEeCcKOro;
® KOHTPOJILHOTO B BUJIE 3aIIUTHI OTYETA.

Crpykrypa u ¢popma otueta o abopaTopHOil padboTe

Otuer o nabopaTopHON paboTe AOIKEH COAepkKaTh: TUTYJIbHBIN JHCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHHH .

Ha TtuTynbHOM mHcTe MOJKHBI OBITh YKa3aHbl: Ha3BaHHE AMCLUIUIMHBI, Ha3BaHUE
nmabopaTopHO pabOThI, (pamMIIIHs 1 MHUITHAITBI

npernojiaBaTens, GpaMUIusg U MHULMAIBI CTYJI€HTa, HOMEp €ro yueOHOH Ipymmsl U aara
3aIIUTHl PAOOTHI.

OcHOBHast d4acTb [JOJDKHA COJEpXKaTh 3a/JlaHue, pe3yibTaThl SKCIEPUMEHTAIbHO-
NPaKTUYECKOH pabOTHI, paCUETHO-aHAIUTHIECKHE MaTEepPHaIbl, TUCTUHT KOIa/CKPUH dKpaHa.

BeiBoapl MO mpojienaHHONW paboTe MOJDKHBI COJEpXKaThb OCHOBHBIE PE3YNbTAaThl IO

pabore.

TpeboBanus k oopmIIeHHIO OTUETa 0 Ja0bOpaTOPHOU paboTe

TuTynpHBIN TUCT OTYETA TOJHKEH COOTBETCTBOBATH IIAOJIOHY, TIPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/standart/doc

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBEIEHBI B CEKTOpe HOpMATUBHOM nokymeHTauuun [YAII
https://quap.ru/standart/doc

IIpu dopmupoBaHUU CIIHMCKAa UCTOYHUKOB CTYACHTAM HEOOXOMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUst crucKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTamu ['Y Al https://quap.ru/standart/doc



https://lms.guap.ru/new/course/view.php?id=9850
https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

Crpykrypa u hopma oTuera o 1abopaTopHOt paboTe

Otyet 0 mabopaTopHOU PabOTE MTOJDKEH COMEpPkKaTh: TUTYIbHBIN JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 10 pe3yJIbTaTaM UCCIEIOBaHUM .

Ha mumynonom nucme NOIKHBI OBITh yKa3aHbl: Ha3BaHUE [UCHUIUIMHBI, Ha3BaHHE
nabopartopHoil paboOThL, (GamMWwIdsg W WHULUANB TpenojaBatess, GaMwins W HHHUIHAAIBI
CTYJIEHTa, HOMEp €ro y4eOHOM IPYIIIbI U JaTa 3allUuThl paboThI.

OcHosHas uacms JNOMKHA COJAEPXKATh 3aJaHue, pe3yJbTaTbl SKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKUE MaTepUaIIbI.

Buvi6o0s 110 mposenaHHON paboTe MOKHBI COACPKATh PE3YNIbTAThI IKCIIEPUMEHTOB,
MPOBEJCHHBIX CTYIEHTAMU Ha CTEHIaX, WX peQIeKCUPOBaHHbIC BBIBOABI MO 3HAYMMOCTHU
AKCIIEPUMEHTA, aHAJM3Y BUJIOB U MOCIEACTBUI NOTEHIIMAIBHBIX MOTPEIIHOCTEN, KOTOPHIE MOTJIN
BJIUATh Ha «UYUCTOTY SKCHEpUMEHTa». TakyKe BBIBOJ JIOJDKEH COJIep)KaTh OTBET Ha BOMIPOC —
KaKhe OCHOBHBIC HAaHOOJIee CI0XKHBIC SJICMEHTHI METOJIMKH UM OBLJIO HEOOXOIUMO BBITIOJTHUTH U
C 4YeM JIaHHasl CJI0KHOCTh ObljIa CBsI3aHa.

Metoanyeckre yKa3aHHs 10 BBITOJHEHHIO Ja0OpaTOPHBIX PabOT UMEIOTCS B U3JIAHHOM
BUJC
e Mertposiorusi ¥ paguou3MepeHus : yueOHo-mMeroauueckoe mocooue / T. I1. Munrypa, K.
B. Emudannes ; C.-Iletep0. roc. yH-T aspokocM. npudopoctpoerus. - Cankr-Ilerepoypr: 13a-
Bo ['YAII, 2020. - 78 c.

e Teopus u pacuyeT U3MEPUTENBHBIX NpeoOpa3oBaTenieii W TpUOOPOB. YueOHO-
meroandeckoe rmocodue. Coct. K.B. Enudannes. CI16, 'YAII, 2023, 47 c.

e T. II. Mumypa, K. B. Enudanuen. MccienoBanue MeTpOJIOrHUECKUX XapaKTEPUCTHK
AIEKTPO-MEXaHUYEeCKNX NpuOOopoB. MeTonnyeckue yka3aHHs K BBIIOJHEHUIO Ja00paTOpPHBIX
pab6ort. Coct. K.B. Enugannes. CI16, 'YAIIL, 2024, 26 c.

Kypc 1a00paTOPHBIX pabor MIpe/ICTaBJIeH B CUCTEME LMS
https://Ims.quap.ru/new/course/view.php?id=9850

11.3. MeToauueckue yKazaHus ISl OOYJAIOIIUXCS O TMPOXOKACHUIO CaMOCTOSATEIHHON
paboTsl

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCs BBHIMOTHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporiecce BBITTONIHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocs GopMUPYETCs
1enecoo0pa3Hoe IIaHUPOBaHKUE Pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6p€TaeMI)IX 3HaHI/II\/'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKA TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMNpaBISIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yJaromuXxcst BISIOTCS: YIeOHO-METOINIECKUI MaTepHall 1o TUCIUILTNHE;

METOJIMYECKUE yKa3aHUs MO BHIMOJHEHHIO KOHTPOJBHBIX padoOT (s 00y4aromuxcs 1mo
3a04HOM opMe 00yUEeHHUS).

1. IToaroToBKa JIEKIIMOHHOTO MaTepHaia Mo TeMaM, MPECTABICHHBIM B Ta0ywuIle 3, U 1Mo
TeMaM, OTMEUYEHHBIX * B COOTBETCTBUH C JIUTEPATYPOH, MPEACTaBIEHHOM B TabiuIie 9.

2. IloaroroBka K KOHTPOJIBHBIM Pab0OTaM B COOTBETCTBUHU C METOIMYECKIUMH YKa3aHUSIMHU

B Tedyenue cemMecTpsl CTYIEHTBI

- 3aIUIIaloT JabopaTtopHbie padoTs! (8 miT);

- BBITIOJIHSAIOT TECTUPOBAHUS 110 MaTepuaiaM JeKuuu B cpeae LMS.


https://lms.guap.ru/new/course/view.php?id=9850

JUist TeKyIero KOHTPOJISl YCIIEBAEMOCTH HUCIOJIB3YIOTCSl TECTHI, IPUBEICHHbBIC B Ta0IUIe
18.

11.4. Meroauyeckue yKazaHUsA Ui OOYYAIOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH TMpEAYyCMAaTPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHMS X0Jlda OCBOCHUS
JUCIUTUIAHBI.

B teuenune cemectpa CTyIEHTHI

- pemaroT 3a1anus B (hpopMare TECTUPOBAHMUS,

- 3aIUIIAIOT JIabopaTopHbIe PadoTHI (8 1mIT).

JUis  TeKyliero KOHTPOJsSl YCIEBAaeMOCTH HEOOXOJMMO MPEJICTaBUTh HE MeHee |
OpoTOKoyia 0 JabopaTopHOil paboTe mocie 4-X 4YacoB MPOBEACHHBIX JTAOOPAaTOPHBIX padoT.
Takxe B KauecTBe 3alIUTHI pa0OT MOXKET OBITh

11.5. Meroauueckue yka3aHHs Ui OOYYArOIIUXCs 1O MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecramust  OOy4yarOIIUXCS — HpPEAyCMAaTpUBacT  OlCHHBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB O0Y4YeHHs 1O nuciuruimHe. OHa BKIIIOYAET B
ceos:

— 3a4eT — 3TO (popMa OIECHKHU 3HAHUH, MOTYYCHHBIX OOYYAIOIIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCIUTUTHHEI B 1IEJIOM WJIM IIPOMEXYTOUYHas (10 OKOHYAHWH CEMECTpa) OIICHKA 3HAHUN
00yJaromuMcs TI0 OT/ICIBHBIM pa3jieliaM JUCIUILUIMHBI C aTTECTAIMOHHON OLIEHKOH «3a4TEHOY
WA «HE 3a4TEHOY.



Jluct BHECEHUSI U3MEHEHUH B pab0OUyr0 MPOrpaMMy AUCHUTUIUHEL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceqaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




