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AHHOTAIUA

Juctummaa «[{udpoBeie METOABI M CPEICTBA U3MEPECHHIN» BXOAWT B BAPUATUBHYIO YaCTh
o0pa3zoBaTenbHOM MpPOrpaMMbl TOJATOTOBKM  oOydarommxcs 1o HampasiaeHuto 27.03.01
«CranmapTu3aiusi W METPOJIOTHS»  HAMpaBJICHHOCTh  «METpoiorusi,  CTaHJapTU3AINS,
ceprudukanmsy. Jucrunmuna peanuszyercsa kadeapoi Neb.

JuctumimHa HareneHa Ha GopMHpOBaHUE Y BBITYCKHUKA

poeCCHOHATIBHBIX KOMIIETEHIIMN:

[IK-3 «crmocoOHOCTh BBIIONHATH PAOOTBI MO METPOJOTUYECKOMY OOCCIEYCHHIO |
TEXHUYECKOMY KOHTpOJIIO; HCIIOJIb30BaTh COBPEMEHHBIE METOJbl HM3MEPEHUil, KOHTpPOJ,
VCIIBITAHUH U YIIPABJIIECHUS Ka4€CTBOM).

Co;[epn(aHHe JAUCHUIINIMHBL  OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C HU3YYCHHCM
TEOPETUYECKUX 3HAHUHN MO M3MEPEHUSIM 3JIEKTPUUYECKHX BEIMYUH, OCBOCHUS METOJUK, CIIOCOOOB
IMPOBCACHUA I/I3MepeHI/II71 B DJJICKTPUYCCKUX LCIAX C IMOMOIIBIO I_[I/I(i)pOBBIX HU3MCPUTCIIbHBIX
npubopos (LIUII), ux nmpoekTupoBaHUS U MPUMEHEHUS Ha OCHOBAHUU IOJy4yeHUs UH(OPMAIMH O
IMpUHIMUIIax pa6OTI)I U TEXHUYCCKHUX BO3MOXHOCTAX.

[IpenonaBanue AMCUUILUIMHBI IPEAYCMAaTPUBAET clieayrolue GopMbl OpraHu3aluu y4eOHOro
npoliecca: JICKIUH, JIAbopaTopHble pabOThI, CAMOCTOSATENIbHASL paboTa cTyneHTa (CM. TalI. 2).

[TporpaMMoil TUCHMIIMHBI MPEAYCMOTPEHBl CIEAYIOLIME BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCTalus B (hopMme 3auera.

OO011ast TpyA0E€MKOCTb OCBOCHHUS AUCLHUIUIMHBI COCTaBIIAET 3 3a4eTHBIX eaquHuLbl, 108 yacos.
SI3pIK 00yUEHUS 110 TUCHUIIIIMHE «PYCCKUI».



1. TlepedyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUsI MO JUCHUITIHHE

1.1. Ieau npenoaaBaHusi AUCHHUILIMHBI
Llenpl0 OUCHMIUIMHBL ABISETCA (OPMUPOBAHHE y CTYAEHTOB 3HAHUH O IU(PPOBBIX METOJIAX M
CpeACTBaX W3MEPEHUH M NOJy4YEeHUE MPAKTHUECKUX HaBBIKOB NPOEKTUpOBaHWUs W npumeHeHus LNIT
(unpoBbIe U3MEPUTENBHBIE TPUOOPHI) B 00JIACTAX MPOMBIIUIEHHOCTH.

1.2. MepeyeHb MIAHUPYEMBIX Pe3yIbTATOB 00y4eHHs MO AUCHHUILINHE, COOTHECEHHBIX C
IUVIAHMPYeMbIMH pe3yjabTaTamMu ocBoeHust OI1

B pesynprare OCBOEHHS AMCUMIUIMHBI OOYYAIOIIUICA JOMKEH 007ajaTh  CIEAYIOUIMMU
KOMIIETCHIUSIMHU:
[TK-3 «cnocoOHOCTh BBIMOIHATH PAOOTHI IO METPOJIOTHYECKOMY OOECHEUYEHUI0 M TEeXHHUYECKOMY
KOHTPOJIIO; UCIOJIb30BaTh COBPEMEHHBIE METO/bI U3MEPEHUH, KOHTPOJIS, UCIIBITAHUN U yIIPaBICHUS
KaueCTBOM!
3HaTh - OCHOBHbBIC NPHUHLMIIEI PabOThl COBPEMEHHBIX LU(PPOBBIX H3MEPHUTEIbHBIX HNPUOOPOB U
CPEICTB U3MEPEHUM;
YMETh - OPUEHTUPOBOYHO OLIEHUTh 3 pekTnBHOCTD paznuunbix LI
BJIa/IETh HAaBbIKAMH - IPUMEHEHUS IOJIyUE€HHBIX 3HaHUH npu padore ¢ peanbHbiMu LIUIL.
MMETB OIIBIT JEATEIBHOCTH - IPAKTUUECKOT0 IIpUMeHeHus1 OCHOBHBIX [IUII.

2. Mecto nucuMiuinabl B ctpykrype OIl

I[I/ICI_II/IHJ'II/IHB. 6331/IpyeT Cd Ha 3HAHHUAX, pPaHCC HpI/IO6peT CHHBIX CTYACHTaMH IIpU HU3YUCHUU
CICAYIOUX TUCHUILINH:

- OpFaHI/ISaHI/IH 1 TCXHOJIOI'usA I/ICHLITaHI/II‘/'I;

- MGTOI[BI H CpCaACTBa HBMCPCHHﬁ, HUCIIBITAaHUH U KOHTPOJI,

— Teopus u pacuer u3MEpUTEILHBIX MPpeodpazoBaTeiieli U MPUOOPOB;

— (Du3n4ecKkue OCHOBBI I/IBMepeHI/Iﬁ X 3TAJIOHBI.
3HaHI/I$I, MOJIYYCHHBIC IIpU  HU3YUCHUHU  MaTcpualia I[aHHOﬁ JUCHUITIIIMHBI, HMCIOT Kak
CaMOCTOSITEILHOE 3HAYEHHUE, TaK U UCIIOJIB3YIOTCS IPU U3YUYECHUHU APYTUX TUCLUTUINH:

- HpOI/I3BO,[[CTBeHHa$I IIPpaKTHKa.

3. O0obeMm qucuumauebl B 3E/akaneM. yac
I[aHHBIe 06 O6IJ_ICM O6T>CMC JUCHUIIIIMHBI, pr,HOCMKOCTI/I OTACJIIBHBIX BHUI0B yqeGHoﬁ pa6OTBI 110
JAUCLHUIIIINHEC (I/I pacnpeﬂeneHI/Ie 3TOI>'I pr,HOeMKOCTI/I I10 CeMeCTpaM) HpeHCTaBHeHBI B Ta6J'II/H_[e 1

Tabmuua 1 — O6beM U TPyL0EMKOCTh TUCIUITIIHHBI

Bun y4ueOHOU paboThHI TpymnoeMKoCTh 1o
Bcero
ceMecTpam
Nel0
1 2 3
O61uast TPYA0EeMKOCTh 3/108 3/108
aucunanabl, 3E/(Jac)
H3 Hux uacoe npakmuyeckou 12 12
noo0z0moeKu
Ayoumopnsie 3anamus, BCero vac., 20 20
B mom uucne




nexnuu (JI), (dac)

IIpakTryeckre/ceMUHAPCKUE 3aHATHS
(I13), (9ac)

nmabopaTtopHbIie padoTsl (JIP), (dac)

12

12

KypcoBoii mpoekt (padota) (KII, KP),
(qac)

Dk3ameH, (Jac)

CamocmosamenvHnas pa60ma, BCCTO

88

88

Buja npoMe:kyTOYHOr0 KOHTPOJIS:
3adet, Aud Q. 3a4ueT, 3k3aMeH (3aver,

Audd. 3a4, Ik3.)

3auer

3aueT

4. Conepxanmne TUCUMILTUHBI
4.1. PacnpenesieHHe TPY10€MKOCTH JHCIUIIIHHbI

10 pa3jejiaM U BUAAM 3aHATHI

Pa3nensl U TeMbl AUCUUIUIMHBL U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIlE 2.

Tabmuua 2. — Pa3aensl, TeMbl JUCIUIUIMHBI U UX TPYAOEMKOCTh
Pazgenbl, TeMbI JUCITUTIIMHEI Jlexiun 113 (C3) JIP KII CPC
(qac) (qac) (gac) (gac) (Jac)
Cemectp 10

Pazzen 1. L{udpoBsie curHaims u 1 1 15
(UITBTPBI.
Paznen 2. KogupoBaHue n3mepseMoit 1 1 15
BennuuHbl B (L{AIT).
Pasznen 3. Knaccuduxanus u 2 3 13
xapakrepuctuku L[UIT.
Paznen 4. O0s13aTeNbHBIE 1 2 16
¢byHkunonanbHble Moaynu LIUIL.
Pazmen 5. AL u LIAIL. 1 2 14
Paznen 6. [IpuHLUIIBI NEHCTBUS U 2 3 15
npumeps! LIAII.
Hroro B cemecTpe: 8 12 88
Hroro: 8 0 12 0 88

4.2.  Copep:xaHue pa3iejioB U TeM JEeKIHMOHHBIX 3aHATHIi

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TabmuIe 3.

Ta6m/1ua 3- CO,Z[Cp)KaHI/IC pa3aciioB U TEM JICKITHOHHBIX 3aHATHI

Howmep pa3znena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

Paznen 1.

Tema 1.1. Ananorossle, JTUCKpETHBIE U IU(PPOBBIE CUTHAIIBI.
Tema 1.2. CniexTp auckpeTHOro curnana. [lepuoaAndHoOCTh CrieKTpa




JMCKPETHOT'O CUTHAJIA.
Tema 1.3. OnmdpoBka aHanoroBoro cursana. Boccranosnenue
aQHAJIOTOBOT'0 CUTHAJIA 0 IUCKPETHBIM OTCUETaM.

Tema 1.4. Yactora HaiikBucra. Teopema KoTenbarkona.

Paznen 2. Tema 2.1. Jluckpern3anus 1 KBaHTOBaHUE HENIPEPBIBHOM 110 BpeMEHU
HU3MEPSAEMOM BEJTUYUHBL.

Tema 2.2. IlorpeniHoCcTb JUCKPETHOCTH.

Tema 2.3. KonupoBanue.

Tema 2.4. Metonbl mpeoOpa3zoBaHus 3HaUEHUI HENPEPBIBHBIX
U3MEpPSIEMBIX BEJIMYMH B KOJIbL: [IOCIIEI0BATEIBHOIO CUETA,
MOCJIeI0BATENbHOTO PUOIMIKEHMSI, CAUTHIBAHUS.

Paznen 3. Tema 3.1. Knaccuduxarnus LU Craruueckas xapakrepucTuka
npeobpazoBanus [[UII.

Tema 3.2. Cratnueckue norpemsocta LIATT.

Tema 3.3. JlonomauTenbHbIC U quHaMuYeckue norpemuoctu [{UTT.
Tema 3.4. [lnana3on uzmepenuii. Pa3pemaromnias cnocoOHOCTb.
[ToMex03anuIeHHOCTb.

Paznen 4. Tewma 4.1. CpasnuBatouiue yctpoiictsa B LI1II. Kommapatopsr.
Tewma 4.2. Ilepecuetnsie yctpoiictBa B LIMII.

Tema 4.3. Jlornueckue snementsl B LITAIL.

Tema 4.4. Kiroun n ux knaccuduxanus. ALIL.

Tema 4.5. LIAII. lemmdpaTopsl 1 3HAKOBBIE WHAUKATOPHI.

Paznen S. Tema 5.1. ITapamnensusie AL
Tewma 5.2. ITocnenoBarenpabie ALIT.
Tema 5.3. IlapannensHo- nocnenosarenbubie AL

Pazpen 6. Tema 6.1. LIUII ¢ HenmocpeacTBEHHBIM MpeoOpa3oBaHUEM U3MEPSIEMO
BEJIMYMHBI B KOJI BpeMEHHbIX HHTepBaioB. Lludposoii pazomerp.
Hudposoit vacroTomep.

Tema 6.2. LIUII ¢ HEmocpeaCcTBEHHBIM TPe0Opa3oOBaHNEM U3MEPSIEMOM
BEJIMYMHBI B KOJT YaCTOTBHI.

Tema 6.3. LIUII ¢ HEmocpeacTBEHHBIM MTPe0Opa3oOBaHUEM U3MEPSIEMOI
BEJIMYMHBI B KOJI HAIIPSKEHUS! TOCTOSTHHOTO Toka. Lludposoii cinensuuit
BOJIBTMETP.

Tema 6.4. [IUII nocienoBarebHOTo MPHOIMKEHNUS (OPa3psAHOTO
YPaBHOBEIIBAHHS).

Tema 6.5. LIUII cunteiBanus. LIUII 1uis uaMepenus HarpsoKeHus!.

4.3. IlpakTnyeckue (CeMMHApPCKHE) 3aHATHSA
TeMbl IpakTHUECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIUIIE 4.

Tabnuna 4 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

N Dopmsbl N3 Hux No
o v
o TeMBI IPaKTHYECKHAX MPAKTHUECKHX TpynoemKocTb, | NpakTHYECKOH | pa3nena
/1 3AHSTHI N (4ac) HOATOTOBKH, | JTHCITHIT
3aHATUN
(qac) JIMHBI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.4.

JlaGopaTopHble 3aHATUSA
TeMbl 1Ta00OpaTOPHBIX 3aHATHH U UX TPYAOSMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — JIabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb

Ne HaumMenoBanue nabopaTopHbIX TpynoemMkocTb W3
patop Py ’ IIPAKTUYECKON Ne pazzena
n/m pabot (1ac) NOJAroTOBKH, | AHCHHILUIHHEI
(dac)
Cemectp 10
1 CriexTp JIUCKPETHOTO CUTHaJIa 1 1 1
(monmenuposanue B MathCAD)
2 ITorpentHocTh AMCKPETHOCTH 2
(MonenupoBanue B MatLab) 2 2
3 JvHamuyeckas morpenHocTh CpeAcTBa 3
n3Mepenus (Mogenuposanne B MatLab) 3 3
4 MoaenupoBaHue MOCIEA0BATEIbHBIX 4
AIII B LabView 2 2
5 MopenupoBanue napamienabHeix AL B 5
LabView 1 1
6 HccnenoBanne xapakTepUCTHK 6
MOJTyTIPOBOJHUKOBOTO AMO/1A 3 3
Bcero: 12

45. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosiTeibHasi padoTa CTy1eHTOB
Bunasl camocTosTeNnbHOM pabOTHI U €€ TPYIOEMKOCTh IPHUBEIEHBI B Ta0muIe 6.

Tabnuna 6 Buasl camocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 10,
Bun camocrositensHO# paboTh
qac qac
1 2 3
M3y4eHne TeOpeTUUECcKOro MaTepuana 31 31
quciuminael (TO)
ITonroroBka K TeKyIeMy KOHTPOJIIO 13 13
ycneBaemoctu (TKVY)
KonrtposnbHble paboTsl 3a04HKuKOB (KP3) 24 24
IToaroToBKa K MPOMEXYTOYHOM aTTeCTALIMU
20 20
I1A)
Bcero: 88 88

5. IlepeueHb yueOHO-MeTOAMYECKOT0 O0ecTIeYeHHs IJIsl CAMOCTOSITEILHOM

padoThl 00y4aKOIIMXCS MO JUCHUILINHE (MOTYJII0);
y‘ieGHO-MCTOIlI/ILIeCKI/Ie MaTepuaibl IJid CaMOCTOSITEIIbHOM paGOTLI CTYACHTOB YKa3aHbI B II.II.

8-10.




6. IlepeyeHb OCHOBHOI U JOMOJHUTEILHOI JUTEPATYPHI

6.1. OcHoBHasi JIuTepaTypa

[lepeuenb OCHOBHOM TUTEpaTypHI IPUBEACH B Tabnule 7.
Tabnuma 7 — [lepedeHb OCHOBHOM JIUTEPATYPHI

Mudp

bubnuorpaduueckas cepiika / URL anpec

KomnnuectBo
IK3EMILISPOB B
oubnmoreke
(KpoMe AJIEKTPOHHBIX
AK3EMILISIPOB)

IIpoexkTupoBanue HUQPPOBHIX YCTPOIHCTB : yUeOHUK /
A.B. Kuctpun, b.B. Koctpos, M.b. Huxkudopos, JI.1.
VeTrokoB. — Mocksa : KYPC : UIHOPA-M, 2019, — 352
c. — (Cpennee mpodeccuonansHoe oopazosanue). - ISBN
978-5-16-104714-9. - Tekct : anekrponHsiid. - URL:
https://new.znanium.com/catalog/product/1002587

(https://znanium.com/catalog/document?id=333699)

6.2. JlonoJIHUTe/IbHASA JIUTEpaTypa

[lepeueHs AOMIOHUTEBHON JINTEPATYPHI IPUBEICH B Ta0IHIIE 8.
Tabmuua 8 — [lepevyeHp JONOTHUTEIBHON TUTEPATYPHI

[Mudp

bubnuorpaduueckas ccoiika/ URL anpec

KonuuecTtBo
9K3EMIUISIPOB B
OnbIMoTEKE
(KpoMe DJIEKTPOHHBIX
IK3EMILISPOB)

Metoabl u cpeacTBa 00pad0TKU M XPaHECHHUS
uHpopmannu: MexBy30BCKHI COOPHUK HAyYHBIX TPYI0B
/ Koctpos B.B. - M.: KYPC, HUI] UH®PA-M, 2015. -
224 c.: 60x90 1/16 (O6noxxka) ISBN 978-5-906818-26-3

(http://znanium.com/catalog.php?bookinfo&book=542134)

Indpossie MeToabI 00padOTKH
undopmanuu/bopucosa N.B. - Hosocu6.: HI'TY, 2014. -
139 c.: ISBN 978-5-7782-2448-3

(http://znanium.com/catalog.php?bookinfo=546207)

IIpoexTHpOBaHUE AHAJOTOBBIX U HU(PPOBLIX
ycrpoiicTB: Yueonoe nocooue / B.C. Turtos, B.1.
NBanos, M.B. Bo6sips. - M.: HUL] UH®PA-M, 2014. -
143 c.: 60x88 1/16. - (Bricmiee o6pa3oBanue:
bakanaspuar). (o6moxka) ISBN 978-5-16-009101-3, 500
JK3.

(http://znanium.com/catalog.php?bookinfo=422720)



https://znanium.com/catalog/document?id=333699
http://znanium.com/catalog.php
http://znanium.com/catalog.php

7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH
MHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHUS AUCHMILINHbI
[Tepedens pecypcoB nHpopMannoHHO-TenekoMmmyHuKannonHoi cetn MHTEPHET, Heo6xomumbIx
JUISL OCBOCHUSI TUCIUIUIMHBI IpUBeieH B Tabmuie 9.

Tabmuna 9 — Ilepeuenn pecypcoB mHbopManuoHHO-TenekommyHuKarmonno cetu MHTEPHET,
HEOOXOIMMBIX [Tl OCBOCHHS JUCIUITMHBI

URL anpec HanmenoBanue
http://science.quap.ru Hayunas u uHHOBaIMOHHAS AeaTenbHOCTD 'Y ATT
http://metrologu.ru/ I'maBHEII pOpyM METPOIOTOB
http://www.vniims.ru/ Bceepoccuiicknii HAy4HO HCCIIEA0BATEILCKAN HHCTUTYT

METPOJIOTMYECKOM CI1y>KOBI
http://www.ria-stk.ru/ Crangaptsl U KauecTBo. — JKypHan
http://metrob.ru/ CaiiT 1o MEeTpOoJIOrHH

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJOTUI, HCIOJIb3yeMbIX NMPH

OCYIIECTBJICHUN Oﬁpa30BaTeJILHOFO nmponoecca 1mo IMCumIJaIn-He
8.1. IlepeyeHb NpOrpaMMHOro oéecneyeHust
[lepedeHp UCTIONB3yeMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuma 10 — Ilepedenp mporpaMMHOTO 00eCTICUCHHUS

Ne i/t HaumenoBanue

NI LabVIEW 2011 SP1, cepuiinsiii Homep npoaykra M75X91808

8.2. IlepeyeHb HHGOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[TepeueHp MCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBieH B Tabnuue 11.
Tabmuua 11 — Ilepeuerb MHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBanue

He npenycmorpeno

9. Marepua/jibHO-TeXHHYecKasi 6a3a, He0OX0aMMAs VI OCYIIeCTBJIEHUS

00pa30BaTeIbLHOIO MPoIlecca Mo AUCIHUILINHE
Cocrasn MaTepHaHLHO'TeXHquCKOﬁ 0asbl MMpEACTaBJICH B Ta6J'II/II_IC 12.

Tabnuma 12 — CoctaB MaTepranbHO-TEXHHUECKOH 0a3bl

Howmep aynutopun
Ne n/mt HaumeHoBaHMe COCTaBHON YacTH MaTepHaIbHO-TEXHUYECKOH 0a3bl (mpu
HEOOXOIUMOCTH )
1 Temaruueckas aynuropus ®BY "Tect-CI16" 13-13
2 MynbeTmMenuitHas ayInToOpHs

10. ®oH OLIEHOYHBIX CPEICTB /ISl POBeeHNs POMEKYTOUYHOI aTTeCTAlMU

Oﬁy‘laIOHII/IXCﬂ no AMCIHMIJINHE
10.1. CocraB ¢oHIa OIICHOUHBIX CPEICTB MpUBEAEH B Tabnuue 13
Tabmuua 13 - CoctaB ¢oHa OIIEHOUHBIX CPENICTB sl IPOMEXKYTOUHOM aTTecTallu



https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17
http://metrologu.ru/
http://www.vniims.ru/
http://www.ria-stk.ru/
http://metrob.ru/
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By mpoMexxyTOUHOM aTTecTanuu [TpumepHBIii TIepedeHb OIIEHOYHBIX
CpEICTB

3auer Cnucok BOMpOCOB

10.2. IlepeueHb KOMIIETEHILMH, OTHOCSIIMXCS K AMCLUUIUIMHE, W 3Talbl UX (OPMHUPOBAHUS B
npoliecce OCBOCHUS 00pa3oBaTeIbHON MPOrpaMMBbl TPUBECHBI B TabmuIe 14.

Tabmuma 14 — IlepeueHb KOMIETEHIIMH C yKa3aHWEM HTaloB WX (OPMUPOBaHHUS B IIPOIIECCE
0CBOEHUs1 00pa30BaTENbHOM POrpaMMbl

Oransl GOopMUPOBAHUS KOMIIETCHIIUHN 11O

Howmep cemectpa
JTMCHUIUTMHAM/TIPaKTHKaM B riporiecce ocBoerus OI1

IIK-3 «crmocoOHOCTb BBITOJIHATE pa6OTI>I 10 METPOJIOTHYECKOMY obecrneyeHuIo u TEXHUYCCKOMY
KOHTPOJIIO; UCIIOJIB30BATh COBPEMECHHBIC MCTOABI H3MepeHHI>'I, KOHTPOJIA, HUCIIBITAaHUN B YIIpaBJICHUS

Ka4eCTBOM»

7 YnpasneHue Ka4eCTBOM

8 Teopuss u pacueT U3MEPUTENBHBIX TpeoOpa3oBaTeneii u
pudopoB

9 Teopuss M pacueT U3MEpUTENBHBIX IpeoOpa3oBaTeneil U
puoOpOB

10 M3MepeHus B TEXHUYECKUX CHCTEMax

10 Metponoruueckoe odecreueHue ;KU3HEHHOT0 [IUKIa MPOIyKIUU

10 [{u¢poBble METOBI U CPEACTBA U3MEPEHUN

10.3. B kauecTBe KpUTEpPHEB OICHKH YPOBHS CPOPMHPOBAHHOCTH (OCBOCHHSI) y OOyUYarOMIUXCS
KOMIIETEHIIMH NMPUMEHSETCs IIKajla MOJyJIbHO—PEUTHHIOBOM CUCTEMbI yHUBepcuTeTa. B Tabnuue
15 mnpeacraBnena 100—OamnbHas u  4-0ajuibHasi MIKalbl ISl OLEHKH CQOPMHUPOBAHHOCTU
KOMIIETECHIIUH.

Tabnuna 15 —Kputepun onieHKH ypoBHS ¢()OPMHUPOBAHHOCTH KOMIIETEHIUMN

OneHKa KOMITETEHIIMH
100- .
4-GarbHast XapaxtepucTuka chopMHUPOBAHHBIX KOMIIETEHINI
OanpHas
TIKasa
TIKaja
- oOyuyaromuiicss ray0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHa;
- YBEpEHHO, JIOTUYHO, ITOCIEI0BATEIbHO U IPAMOTHO €r0 M3J1araer;
- ONMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHUTEIBHOM JHMTEpaTyphl,
85 <K <100 COTIEHO» o0 NPUBS3BIBAET YCBOCHHBIC HAyYHBIE TTOJIOKEHHSI C TIPAKTHUECKOM

(GAITCHOY | estTenbHOCTDIO HaTpaBJICHUS;
- yMei0 000CHOBBIBAET U apTyMEHTHPYET BBIABUTAEMbIE UM UICH;
- JIeNIaeT BBIBOJIBI M 0000IIEHMS;
- cBOOOJIHO BIIAJICET CUCTEMOM CIIEIMATN3UPOBAHHBIX TIOHSATHH.
- 00y4JarOIIUiicS TBEPIO YCBOMI IPOTPAMMHBINA MaTepHall, TPAaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, ONupaschb Ha 3HaHHUA OCHOBHOM
JUTEpaTyphl;
- HE JIOITYCKAeT CYNIECTBEHHBIX HETOUHOCTEIH;

70<K<84 (XOpOLIO» = _ VBSI3BIBAECT YCBOCHHBIC 3HAHHS C TPAKTHYECKOW ESTETHHOCTHIO

(GAHTCHO» HaIpaBJICHUS;
- apryMEHTHPYET Hay4HbIE MTOJIOKEHHUS;
- JeJaeT BEIBOJBI K 0000IIECHH;
- BJIQJICET CUCTEMOM CIIeIMATU3NPOBAHHBIX TIOHSATHH.
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- 00yYaroImuicsl YCBOMWJI TOJBKO OCHOBHOM MpPOrpaMMHBIN MaTepuall,
[I0 CYLLECTBY M3JaraeT €ro, OMUpPasCh Ha 3HAHUA TOJIBKO OCHOBHOH
JIUTEPATYpHI;

«YZIOBJIETBOPYU | - JIOIYCKAeT HECYLIECTBEHHbIEC OUIMOKH U HETOUYHOCTH;
55<K<69 TCJIbHOY - WUCIBITBIBACT 3aTPyJHEHUs B IPAKTUYECKOM IPUMEHEHUU 3HAHUHI
«3a4YTCHO» HampaBJICHHA,

- ¢1a00 apryMeHTHPYET Hay4Hble IOJOKEHHUS;
- 3aTpyAHseTCs B (JOPMYJIMPOBAHUH BBHIBOJOB U 000OILEHMIA;
- YaCTUYHO BJIAJICET CUCTEMOM CIEUAIN3UPOBAHHBIX ITOHATUH.
- oOyyaromuiicss HE YCBOWMJ 3HAYUTEIBHON 4YacTH MPOrPaMMHOIO
MaTepuala,

(HEYJIOBJIETBO | -  JIOYCKaeT CYyLIECTBEHHblE OWIMOKM W  HETOYHOCTH IIpH

K<s4 PUTENBHO» | pAaCCMOTPEHUH MPOOIJIeM B KOHKPETHOM HAlPaBJICHUU;
«HE 3a4TCHO» | - UCIIBITBIBACT TPYJIHOCTH B IIPAKTUYECKOM IIPUMEHEHNUHN 3HAHUM;

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHS,
- He OPMYJIMPYET BBIBOJIOB U 000OIICHUH.

10.4. TumoBble KOHTPOJIBHBIC 3aJaHUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3aa4m) Juis 3k3ameHa (tabnuna 16)

Tabmuna 16 — Bompocs! (3a1a4umn) s 9K3aMeHa

Ne i/t

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

VY4eOHbIM [JITaHOM HE MPEAYyCMOTPEHO

2. Bonpock! s 3adera (Tabmmma 17)

Tabmuna 17 — Bornpocs! 11 3aueta

Ne i/t [Tepeuens BOIPOCOB ISl 3a4€eTa

1 OOmue cBeeHus 0 HUPPOBBIX U3MepHUTENbHBIX pudopax (LIUIT) u
npeoOpaszoarenax. O0s3aTenbHble PYHKIIMOHAIBHBIE MOTYIIH.

2 N3MepuTeNnbHO-BBIUUCIUTENBHBIE KOMIUIEKCHI.

3 Jluckpernsanysi 1 KBaHTOBaHUE HENPEPHIBHOM 110 BPEMEHU U3MEPSAEMOM BETUUHMHBI.
[TorpemHoCTs TUCKPETHOCTH.

4 CuctemMbl aBTOMaTUYECKOTO KOHTPOJIS.

5 Koauposanue. /[BoM4HBIN, €qUHUYHBIN, €JUHUYHO-IECATUYHBIN, TETPAIHO-
JecATUYHBIN Koabl. [locmenoBaTenbHbli U NapauIeIbHbINA KOBI.

6 [TonsiTre u knaccuuKanus U3MepUTENbHBIX HHPopMaloHHbIx cuctem (MUC).

7 MeTtop! TpeoOpa3oBaHus 3HAUEHUN HETPEPHIBHBIX U3MEPSIEMbIX BEJIMYUH B KOJIbI:
MOCJIEZI0BATEIBHOTO CYETA, MOCIEA0BATEIHHOIO MPUOIMKEHNS, CYUTHIBAHUSI.

8 [{udpoBsie BOIBTMETPHI IEPEMEHHOTO TOKA.

9 Knaccudpukanus LTAUIL.

10 MuKkponpoieccopHble CUCTEMBI.

11 Crarunueckas xapaktepuctuka npeoopazosanus [{UTIIL.
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12 [IUII ¢ HemocpeACTBEHHBIM Pe0oOpa30BaHNEM U3MEPSIEMOM BETMYMHBI B KOJI YaCTOTHI.

13 Crarnueckue norpemrnoctu LIUIL.

14 [udpoBoii BpeMAUMITyIbCHBII BOJIBTMETP.

15 JononHuTEbHBIEC U JUHaMUYeckue norpemnocty LIAIL.

16 LIUII ¢ HemocpeACTBEHHBIM PeoOpa30BaHUEM U3MEPSIEMOM BETMYMHBI B KO
BPEMEHHBIX HHTEPBAJIOB.

17 Jnanason n3mepennii. Pa3pemaroniast cmocooHocTh. [ToMex03anuieHHoCTb.

18 [TocnenoBarensubic AL

19 CpaBuuBaromue ycrpoiictsa B LIUIL. Komnapatopsi.

20 [UII nocnenoBaTenbHOr0 MPUOIMKEHUS (TOPa3PSAHOTO YPABHOBEIIMBAHMUS).

21 [TousTue o LIAIL

22 [UII ¢ HenocpeacTBEHHBIM [TPEOOPa30BAHUEM U3MEPSEMON BETMUHUHBI B KOJT
HaNPsHKSHUS TIOCTOSIHHOTO TOKA.

23 [lepecuernsie yctpoiicta B LI

24 CucreMbl TEXHUUECKOHN TMarHOCTUKU.

25 Jlornueckue saemenTsl B LIAIL.

26 N3mepuTtenbHble CHCTEMBI TalTbHETO JIEHCTBHS.

27 Kitoun n ux xknaccuduxarus.

28 [{udpoBoii BOIBTMETP aMIUIUTY bl UMITYJIbCOB.

29 N3mepuTtenbHbie CUCTEMBI OJTMKHETO JEHCTBHUS.

30 [HudpoBoit uHTErpUpYIOIIHI (4aCTOTHBIN) BOJIBTMETP.

31 [Tonstue o ALIIL

32 MUKpOpOIIECCOPHBIE CUETIYNKHU IICKTPUICCKON SHEPTHH.

33 [Tapannensubsie AL

34 udpossie ocrmmnorpagsl.

35 [TapannensHo- nocnenosarensHeie AL

36 HudpoBoit HHTErpUpPYIOMIH (ABYXTaKTOBBIN) BOJIBTMETP.

37 LUAII cunThiBaHUA.
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38 [{udpoBoii KOLOBO-UMITYIIbCHBINH BOJIETMETP IMOCTOSTHHOTO TOKA.
39 JlemugpaTopsl ¥ 3HAKOBBIE HHAWKATOPBI.

40 [udposoii vacroToMep (IIEPHUOJOMETD).

41 LUII s u3MepeHust HanpsHKSHHUS.

42 udposoii hazomerp.

3. Tembl u 3amaHue Ui BBINOJIHEHHUS KypCOBOM pabOTHI / BBIMOJHEHHUS KypCOBOI'O IPOEKTa
(Tabmuma 18)

Tabmuna 18 — IlpumepHBbIii TepedeHb TeM AJIs BBIMOJTHEHHS KypPCOBOW pabOThI / BBIMOIHEHUS

KypCOBOT'O IPOEKTa

No 11/ [TpumepHBIii IepeueHb TeM ISl BHIITOJIHEHUSI KYPCOBOM paOOThI / BHITOTHEHUS
o /m
KYPCOBOTO MPOEKTa

V4eOHBIM IJIAHOM HE npeayCcCMOTpECHO

4. Borpocsl 17151 TPOBEIICHHS IPOMEKYTOUHOM aTTeCTAIlMU IPH TeCTUpoBaHuu (Tadbmuia 19)

Tabmuna 19 — [IpumepHbIil IepedeHb BOPOCOB AJIs TECTOB

Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

He npenycmorpeno

5. KoHTposibHBIE U TIPAaKTHYECKUE 3a1a4u¥ / 33aHus 1o auciuruinae (tadiuia 20)
Ta6muma 20 — [IpumepHBbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHuN

TeMaTI/IKa, MMPEAJIOKCHHAA CTYACHTOM.

10.5. Meromuveckne MaTepHallbl, ONPEACISAIONINE IMPOIEAYPhl OIEHUBAHUS 3HAHWH, yMEHUH,
HaBBIKOB U / WM OIBITA AEATENbHOCTH, XapaKTePU3YIOLMX 3Tanbl (JOPMUPOBAHUS KOMIETEHIIHH,
conepskarcs B [Tonoxkennsax «O TekyleM KOHTpOJIE YCIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluu
cryaenToB I'YAII, oOyuarommxcsi 1Mo mporpamMMmbl Bbiciiero oOpasoBaHus» U «O MOJyJIbHO-
PEUTHHrOBOM CUCTEME OLIEHKHU KadecTBa yueOHoM paboThl cTyaeHTOB B ['Y All».

11. MeToaguueckue yKazanus JJs1 00y4AKOIIMXCS 110 OCBOCHUIO IUCIUILINHBI

Lenplo AMCUUIUIMHBI ABISETCS (OPMUPOBAHUE Y CTYIEHTOB 3HAHUNA O IUPPOBBIX METOJaX
U CpelICTBaX M3MEPEHHUH W TOJTyYEeHHE NMPAKTHUYECKUX HABBIKOB NMPOCKTUPOBAHUS M NPUMEHEHUS
LIUIT (mdpoBbie H3MepUTENbHBIE TPUOOPHI) B BOCHHOM 001acTH.

MeToaunuyecKkue YKazaHud AJs oﬁyqamumxcn M0 0CBOCHMIO JICKIIMOHHOI'0 MaTepuaJa
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OcHOBHOE Ha3HaYeHUE JICKIMOHHOIO MaTepualla — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
riyOoKoe M SICHOEe M3NIoKeHHe ydeOHoro marepuaina. HazHaueHre COBpEMEHHOM JIEKIIMU B paMKax
JUCLMIUIMHBI HE B TOM, 4YTOOBI IOJY4YUTh BCIO HH(POPMALUIO IO TeME, a B OCBOCHHUHU
byHaaMEeHTaTBHBIX TPOOIEM AUCHUILIMHBI, METOAOB HAyYHOTO MMO3HAHMS, HOBEHIIINX TOCTHIKEHUH
HayyHoOil  mMblciu. B ydeOHOM  mpomecce  JIeKUMs — BBIIOJHAET — METO/A0JIOTHYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpManuoHHY0 (yHKIUH. JIeKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOH o0O0jacTu 3HaHuUs, €€ MpoOsieMbl, JAeT LEJIbHOE IPEICTaBIEHUE O TUCLHUIUIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[TnaHupyeMbl pe3yabTaThl NP OCBOEHUH 00yYaroUIMMCs JIEKIIMOHHOTO MaTepuaa;

— IOJIy4YEHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aAMMOCBI3aHHBIX 3HAHWUW, YPOBEHb KOTOPBIX
OIIPEIENACTCS LEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO € IPENOJaBaTEIEM;

— pa3BuTHE  NPO(PECCHOHANBHO—JCNIOBBIX  KauyecTB, JIIOOBM K  INpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBILITICHHUS.

— MOSABJIECHUE HEOOXOJMMOTro MHTEpeca, HEOOXOANMOTrO JUI CAaMOCTOATENILHOM padoThI;

— TIOJy4Y€HHME 3HAaHUI O COBPEMEHHOM YPOBHE PAa3BUTHUS HAyKH U TEXHHKH M O IIPOrHO3E
UX Pa3BUTHA Ha OnmKaiime rojsl;

— HayudyuTCsd METOAWYECKH OoO0padarbiBaTh Marepuan (BBIICNATH TJIABHBIE MBICIHA H
MI0JIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPAThH UX B Pa3IMYHbIX (POPMYJINPOBKAX);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JleKuMOHHBI ~ MaTepual  MOXXET  COINPOBOXKAATbCA  JEMOHCTpauuedl  ClalloB U
UCIIOJIb30BAaHUEM  pa3JaTOYHOrO0 MaTepuana HpU IPOBEACHUM KOPOTKHUX JUCKycCUH 00
0COOEHHOCTSX NPUMEHEHHUS OTJENIbHBIX TEMATHK 0 JUCLHUIUIMHE.

CTDVKTV‘[)a OpeaoCTaBJICHHUA JICKIIMOHHOI'O MaTcpuaja.

— JICKIIMM COTJIACHO pa3zzenam (Tabi.2) u remam (1admu.3);
— Tpe3eHTaluH.

MeTtoauyeckue ykasaHus AJ1s1 00y4aroIuXxcs 10 MPOXO0KACHUIO JIA00PaTOPHBIX padoT

B xone BbImosHeHUs 1a00paTOPHBIX pabOT 0Oy4arOUIUIiCs TOKEH YIriIyOuTh M 3aKpEenuTh
3HAHUS, MPAKTHYECKUE HABBIKH, OBJIAJETh COBPEMEHHOW METOJMKONW M TEXHHUKOH SKCIIEPHMEHTA B
COOTBETCTBUM C  KBaJU(HUKAIMOHHOM  XapakTepUCTUKOM  oOyuwaromierocs.  BwimonHeHue
7a00paTOpHBIX PabOT COCTOMT U3 SKCHEPUMEHTATbHO-TPAKTHUECKOM, PacyeTHO-aHAIUTHUECKOH
4acTel U KOHTPOJIBHBIX MEPOTIPHUITUH.

BeinmonHenue mabopaTopHbBIX paboT OOydaroUMMcs SIBJISETCS HEOThEMJIEMOM 4YacThio
U3y4eHHs] JTUCHHIUIMHBL, OIpenenseMoil ydeOHbIM IUTAaHOM W OTHOCHUTCS K  CpEICTBaM,
o0ecreunBaroIUM pPelIeHre CIEAYIOINX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— INpHOOpeTeHHEe HABBIKOB MCCIIEOBAHUS MPOLIECCOB, BJICHUN U 0OBEKTOB, U3YyYaeMBIX B
paMKax JaHHOW JHCIUIUTUHBI;

— 3aKpeIUIeHHe, pa3BUTHE M JeTajHu3alHs TEOPETUYCCKUX 3HAHWH, ITONy4EHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3Y4aeMOH TUCIUIINHE;

— TpuoOpeTeHre HaBBIKOB CAMOCTOATEIbHOU paboThI C 1a00paTOPHBIM 000pYIOBaHUEM U
npubopamu.

3aganHue u TPeOOBAHUSA K IPOBEIEHHIO JIA0OPATOPHBIX padoT

3ajaHre K BBHIMIOJHEHHUIO JIa0OpaTOpPHOW pabOTHl BBIIAETCS MperojaBaTeIeM B Hadale
3aHATUS B COOTBETCTBUM C IUIAHOM 3aHATHH. TeMbl J1JaOOpaTOpHBIX paOOT MPUBEACHHI B TaON. 5
JJAHHOM IPOrPaMMBL.
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Metoan4yeckue yka3aHusli AJsi O0YyYAKIIMXCH MO NPOXOKICHUIO CAMOCTOSTEIbHOM
padoThI

B Xxo/e BBITIONHEHUS CaMOCTOSITEIIBHON PabOThI, OOYYaAIONIUICS BBIMOIHSIET PaboOTy IO
3aJJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE MpErnoiaBaress, HO 0e3 ero HernocpeiCTBEHHOIO
y4acTHsl.

B mnpormecce BBINONMHEHHUS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1esnecoo0pa3Hoe MIaHUPOBaHUE Padouero BpeMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3alMK MpUoOpeTaeMbIX 3HaHUM, 00ecreunBaeT BHICOKHI yPOBEHb
YCIIEBAeMOCTH B MEePHO] 00YUEHHsI, TOMOTaeT MOJTYYHTh HABBIKH MOBBIIICHUS MPO(PECCHOHATEHOTO
YPOBHH.

MeroauueckumMu MaTepHalamu, HANPABJISOINMU CaMOCTOSATEIIbHYIO paboty
00ydJarouuxcs SBISIOTCS:

— y4eOHO-METOJIMYECKHUI MaTepual Mo JIUCIUILIAHE.

— METOAMYECKHE YKa3aHUsI 1O BBIMOJHEHUIO KOHTPOJIBHBIX palboT ([y1si 00ydYaromuxcs mo

3209HOU (hopmMe 0OydeHUs).

MeTtoanyeckue YKa3aHUsi UIsi O0OyYAIIHXCS MO TPOXOKIECHHIO MPOMEXKYTOYHOI
aTTeCTAMH

[Ipomexxyrounas arrecranus oOyyaromuxcst HpenycMaTpUBaeT OLICHUBAaHUE
IIPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3YJAbTAaTOB 00ydeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ce0s:

— 3a4eT — 3TO (QopMma OIEHKU 3HAHHM, MOTYyYEHHBIX OOy4arolmIMMCS B XOJA€ W3y4eHUs
yueOHOM AMCUUILIMHBI B LIEJIOM HIIM MPOMEXYTOYHAs (IO OKOHYaHWHM CEMeCTpa) OlIeHKa 3HaHUN
00yJarOIUMCS 110 OTICITHHBIM pa3/ieiaM JTUCIUTUTHHBI C ATTECTAIIMOHHON OIEHKON «3a4TEHOY WU
«HE 3aYTEHOY.

Cucrema OIICHOK MpH TPOBEICHUH MPOMEKYTOUYHOM aTTeCcTalldd OCYIIECTBIAETCS B

COOTBETCTBUU C TpeboBaHusMu [lonoxenuit «O TeKylmeM KOHTpOJE YCHEBAaEMOCTH U
POMEXYTOUHOM arrectauuu cryaeHToB ['YAII, oOyuarommxcs 1O HOporpamMmbl  BBICHIETO
obpazoBanusi» U «O MOIYTLHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa Y4eOHOW paboThI
ctyaeHToB B 'Y All».



JIucT BHECEHUSI U3BMEHEHHUH B pabouyto MPOrpaMMy JAUCIUILIUHbBI
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JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce BHECHIETO
W3MEHEHMUS

ConepxkaHre U3MECHCHHUH W JOTIOTHCHHMH

Jara u Ne

MPOTOKOIA
3aceaHus
Kadeapb

Ionmuce
3aB.

kadenpon




