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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
N3MEPUTEJBHBIE IPEOBPA3OBATEJIN B POBOTOTEXHUYECKUX KOMIIVIEKCAX

YpoBeHb 00pa3oBaHus: BbIclIee 00pa3oBaHHue - MATHCTPaTypa

Hanpasnenue moaroroBku / crienanbHOCTh: 15.04.06 MexaTpoHuka H po00TOTEXHMKA
Hampasnennocts (mpoduip) / cnenuanuzanus: YnpapjieHue pa3padoTkaMu podoTOTEXHHYECKUX
KOMILJIEKCOB

dopma 00yUueHUS: OUHASA

@akynbTeT: DaKkyJbTeT HHHOBALMOHHBIX TexHooruii (PUT)

Kadenpa: Kadenpa ynpaBiaenusi unnoBanusvu (Y H)

Kypc: 1

Cemectp: 1

Y4eOnsIii man mHadopa 2021 roga

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM qesTeNbHOCTH 1 cemectp Bcero Ennnuner
JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 36 36 4acoB
B T.4. B (hOpMe MPaKTHUECKOH MO OTOBKH 18 18 4acoB
CamocrositenpHas padbora 108 108 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
OO0mmas TpyJ0€MKOCTh 216 216 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 6 6 3.c.
@opMbI TPOMEKYTOUHOM aTTeCTaIUs Cemectp
DK3aMeH 1
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IloaroToBka crenuagncTa Mo MeXaTpPOHUKE U pOOOTOTEXHHKE, BJIAJCIONIETO HEOOXOAUMBIMU
3HAHUAMHU O METOJAX U CPEICTBAX U3MEPUTEIBHOTO KOHTPOJSA, O XapaKTEPUCTUKAX U3MEPUTEIbHBIX
npeobpaszoBareneit poOOTOTEXHUUECKOW U MEXaTPOHHOM MPOAYKIIUH.

2. ®opMupOBaHHE CIIOCOOHOCTH pa3pabaThIBaTh METOJIMKHU MPOBEACHUS IKCIEPUMEHTOB U
MIPOBOJIUTH SKCIIEPUMEHTHI B 00JIACTH MEXaTPOHUKU U POOOTOTEXHUKHU MO MPUMEHEHHUIO NU3MEPUTEIIBHBIX
npeoOpa3oBaTeneil U AaTYUKOB U 00pabaThIBaTh pe3yibTaThl SKCIEPUMEHTOB C NMPHUMEHEHUEM
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTHMH M TEXHUYECKHX CPEJICTB.

3. ®opMHpoOBaHKE TOTOBHOCTU pa3pabaTbiBaTh METOAUKY MPOBEACHUS IKCIIEPUMEHTAIbHBIX
UCCIIeZIOBAaHUH U MCTIBITAHUH U3MEPHUTEIBHBIX TpeoOpa3oBaTeneil MEXaTpOHHOM WIM POOOTOTEXHUYECKOM
CHCTEMBI, CIIOCOOHOCTBIO Y4aCTBOBATh B IIPOBEICHUH TaKUX UCIIBITAHUNA U 00pabOTKe UX pE3yIbTaToB.

1.2. 3agauy AUCHUILIUHBI

1. V3yueHue METOOB U CPEACTB U3MEPHUTEILHOTO KOHTPOJIS XapaKTEPUCTHUK POOOTOTEXHUUECKON
Y MEXATPOHHOU MPOIYKIIHH.

2. N3ydeHue opraHu3aiii U3MEPUTEIBLHOIO SKCIIEPUMEHTA.

3. 3yyeHue nmpuHUHUNOB pabOTHl, XapaKTEPUCTHUK, YCTPONCTBA MEPBUUYHBIX M3MEPUTEIBHBIX
npeoOpa3oBaTeneil (MaTYMKOB) C IEJbIO BHIPAOOTKHM YMEHHUH M HABBIKOB UX HCIIOJB30BAHUS B
npodeccroHanbHOM e TENbHOCTH.

4. 3yyeHue METOAUK MPOBEACHUSA AKCHECPUMEHTAIbHBIX HCCIEIOBAHUNA M HUCIBITAHUN IS
MIPOBEJICHUS TAKUX UCIIBITAHUN U 00pabOTKH UX pe3yJIbTaTOB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHe: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Hnnexc quciumumnasl: 51.B.01./1B.01.01.

PeanusyeTcs ¢ mpuMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[TKC-4. Criocoben ITKC-4.1. 3HaeT 0CHOBbI 3HaeT OCHOBBI (PYHKITMOHUPOBAHHS

pa3zpabaThIBaTh TUTAHUPOBAHMSI SKCIICPUMEHTA | pa3IUIHBIX U3MEPUTEIIBHBIX
METOJIMKY IPOBEACHUS npeodpasoBareneit
IKCIIEPUMEHTATBHBIX
CCIICIOBAHMIL 1 ITKC-4.2. YMmeeT cocTaBiATh | YMEET COCTaBIATh IPOrPaMMBbI JUIs
HCITBITAHMI MPOrPaMMBbl U METOTUKH (GYHKITMOHUPOBAHUSI PA3TTUIHBIX
MEXaTpOHHO# WK HUCIBITaHUH M3MEPUTENLHBIX TPeoOpazoBaTeeii
000TOTEXHUYECKOMN .
p [IKC-4.3. Bnageet HaBbikamMu | Biasieer HaBbIKaMu HACTPOMKH pa3IMYHBIX
CHUCTEMBI, y4aCTBOBATH B . N
MPOBEJICHUS UCTIBITAHUH U M3MEPUTENBbHBIX MTpeoOpa3oBarTeseit
MIPOBEJICHUH TaKHX
. AKCIIEPUMEHTATIbHBIX
UCTIIBITAHUH ¥ 00paboTKe .
HCCIIEOBAHUMI

UX pe3yJIbTaTOB

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUYeCKUX YaCoB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aU€THBIX eMHUIIL, 216 akaTeMUuecKuX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAM YU4eOHOU eI TeIbHOCTH

Beero |Cemectpsl
4acoB 1 cemectp

Buapl yueOHOM AesTenbHOCTH

KonTakTHas aynuTopHas padora 00y4almuxcs ¢ MpenogaBaresieM, BCero 72 72
JIeKunOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 36 36
CamocrosiTeibHass padoTa 00y4aOmuXxcs, B T.4. KOHTAKTHasI 108 108
BHeayIUTOPHas padoTa o0y4yarommxcs ¢ nNpenoaasarejieM, Bcero
Hanucanue KOHCIIEKTa CaMONIOATOTOBKU 24 24
IToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k mabopatopHoOi paboTe, HANMCAHUE OTYETa 30 30
[ToaroToBKa K YCTHOMY OIpPOCY / COOECEeT0BAHHUIO 20 20
[ToaroToBka K 3amiuTe oT4eTa Mo JIabopaTopHOU paboTe 12 12
[ToaroroBka K KOHTPOJILHOU paboTe 12 12
IToaroroBka M caava 3K3amMeHa 36 36
O0mas TpyroeMKOCTh (B Yacax) 216 216
Oo0mas TpynoemMKkocTh (B 3.€.) 6 6

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Ha3zBanus paznenos (Tem) faiK' [Tpak. | JIa6. | Cam. Bcer(%quacos dopmupyembie
UCIUAILINHBL ” | 3aH., 9 | pab. |pab., KOMIIETEHIINHU
q JK3aMeHa)
1 cemecTp
1 Beenenue. Bunbl uameputenbueix |4 4 8 20 36 IIKC-4
npeoOpaszoBareneit
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2 OCHOBBI METPOJIOTHH. 4 4 4 23 35 [IKC-4
ITorpemnocTu u3mMepeHui
3 Anmpokcumanysi METOJA0M 2 2 4 17 25 TIKC-4
HalMEHBIINX KBaIpaToB
4 NsmepurenbHas TexHuka. Meroasl (4 4 4 19 31 IIKC-4
U Cpe/ICTBA U3MepEeHHsI (PU3NIeCcKUX
BEJIMYNH
5 Haruuku. U3mepenue 4 4 16 29 53 [IKC-4
HERJIEKTPUUECKUX BETUUHH
AIIEKTPUYECKUMU METOAAMHU

Nroro 3a cemectp|18 18 36 108 180

Htoro |18 18 36 108 180

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.

Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoemkocThb
Haspanwus paznenoB | CoaepxaHue pa3aenoB (TeM) AUCIUILTHHBI (B dopmMupyemsie
(TeM) TUCIMIUTAHBI T.4. 10 JICKIIHSIM ) (neximomHHbIe KOMIETEHIINHN
3aHATHSA), U
1 cemecTp
1 Beenenune. Bunnl OnpeneneHre OCHOBHBIX MOHITUI [IKC-4
WU3MEPUTEIIBHBIX JUCLUIIIMHBI U CBSI3aHHBIX C HUMHU TEPMHUHOB.
npeoOpa3oBarenei Ponb u 3nauenue puznveckux 3¢pGHeKToB B
IIOCTPOECHHUH U3MEPUTEIIBHBIX
npeobpasoBaresneid. 3HaUeHHE
(dbyHIaMEHTATBPHON U MAaTEMAaTHIECKOMN
[IOATOTOBKH MHYKEHEpa- KOHCTPYKTOpa-
texHosora. [Ipeamer, uenp u 3agaun
JUCLUIIIMHBL. XapaKTepUCTHKA MaTepHralia
JUCLUIIIMHBL U €T0 CTPYKTYpA.
Hroro
2 OcHOBBI OCHOBHbIE IOHSTHS, TEPMUHBI U OTIPEICICHUS I[IKC-4
METPOJIOTHH. MeTrposoruu. Cucrema eauHuIl (PU3UIeCKIX
[TorpeurHoctu BennyuH. [IoHATHS U3MEpEeHUsl, UCTIBITAHUS U
U3MEPECHUU KoHTpois. Knaccudukanuu BumoB
U3MEpEeHuil, METO10B n3MepeHui. OCHOBBI
Teopuu norpemrHocred. Kimaccuduxarnmst
MOTPEUIHOCTEH, CUCTEMAaTHUECKUE U
Clly4alHbI€ MOTPEIIHOCTH, UX OCOOCHHOCTH.
[IpaBuia cyMMupOBaHUS NOTPEIIHOCTEN.
[IpaBuna npeacraBieHus pe3ybTara
n3mepenus. O6paboTka pe3yabTaToB
U3MEPECHUM.
Hroro
3 Annpokcumanus AnNnpokcuMarus METOI0M HAMMEHbBIIINUX I[IKC-4
METOA0M KBaJpaTOB: MApAMETPhl JTUHEHHON
HaWMEHbIIINX 3aBUCUMOCTH U UX MOTPEIIHOCTH.
KBaJpaToB KO3 (HULIMEHT TUHEHHOW KOPPEAIIH.
Hroro
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4 VzmepurenbHas OO01ue cBeieHUsl 0 CpeACTBaX U3MEPEHU U 4 [TKC-4
TEeXHUKA. MeToapl M |Kiaccu(pUKanus CpeacTB U3MEPEHUSI.
CpeICTBa U3MEPEHHUsT | AHAIOTOBBIE U IU(PPOBBIE TPUOOPHI, UX
¢u3ndeckux BenuuuH |ocoOeHHOCTH. OOOOIICHHBIE CTPYKTYPHbIE
CXEMBI TPUOOPOB MPSIMOTO U
YpaBHOBELIMBAIOIIETO PeoOpa3oBaHMUsL.
OcHOBHbIE XapaKTEPUCTUKU U IOTPELIHOCTH
CPEICTB U3MepeHus. MeTo bl U CpecTBa
M3MEPEHUS DIEKTPUIECKUX (PH3UUECKUX
BEJIMYMH: HaIlPSDKEHUS, TOKA, MOIIIHOCTH,
94acTOTbI, UHTEPBAJIOB BPEMEHH U (a30BOTO
C/IBUIa, aHAJIU3 CIIEKTPa CUTHAJIOB,
ocuuuiorpadupoBaHue.
Hroro 4
5 JlaT4yuku. OCHOBHBIE TIOHATHUS U ONIPENEIICHMS, 4 ITKC-4
H3mepenue knaccudukanus JaT4ukoB. Ousndeckue
HEDIEKTPUYECKUX MIPUHIIMIIBI pa0OTHI TATYUKOB, UX
BEJIMYMH xapaktepucTuku. [lapameTpruyeckue T1aTduKu:
AIIEKTPUUECKUMU peocTaTHbI€, TEH304yBCTBUTEIIbHBIE,
METOaMU TEPMOYYBCTBUTEIbHbIC, UHAYKTHUBHEIE,
€MKOCTHbIE, HOHU3aLlUOHHBIE,
¢dorosnexTpuueckue. I eHepaTopHble JaTYNKU:
TEPMOIIEKTPUUECKUE, UHTYKIIMOHHBIE,
IIbE30JIEKTpUYeCcKue, XoIa.
WNurennexryanbHbie naTuuku. M3mepenue He-
3JEKTPUUYECKUX BEIUUYHMH JIEKTPUUECKUMU
METOJIaMHU.
HUroro 4
Hroro 3a cemectp 18
Hroro 18
5.3. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
Hazpanwus paznenos HaunmenoBanue npaktudyeckux 3ansatuii | TpymoemkocTts, | DopMupyemsble
(TeMm) AMCUUIIITUHBI (cemuHapoB) q KOMIIETEHIINH
1 cemecTp
1 Beenenune. Bunnl OcHoBHbIe TOHATUS. OnIpeaeneHus u 4 IIKC-4
M3MEPUTENbHBIX OCHOBHbIE XapakTepucTuku. Haznauenue u
npeoOpa3oBarenei 00J1aCTH TPUMEHEHUS TATIYMKOB.
TexHuyeckue XxapakTepUCTUKH.
KoHcTpyKTHBHO-TeXHIUECKHE 0COOEHHOCTH
JATYUKOB. AKTHUBHBIE, TACCUBHBIE U
KOMOMHHPOBaHHbIE JATYUKU.
Hroro 4
2 OcHOBBI MeTtpoiioruueckue XapakTepuCTUKH. 4 [IKC-4
METPOJIOTHH. [TorpemHoCTH U 4yBCTBUTENBHOCTh
[TorpemHocTn JnatyukoB. beicTpoaeiicTeue. ['pagyupoBka
M3MEPEHUI JaTYNKOB
Htoro 4
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3 Anmpokcumanus [TapameTpsl TMHENHOM 3aBUCUMOCTH, UX 2 [TIKC-4
METOJ0M HaUMEHBIIHNX |ITPAKTUYECKOE ONPE/ICTICHUE U BRIUUCIICHUE
KBaJpaToB ux norpemrHoctei: 1) u3 rpaduka; 2)
KOMIIBIOTEpHAsI 00padOTKa Mo alTOPUTMAM
METO/Ia HAMMEHBIINX KBAJPATOB.
Hroro 2
4 NsmepurenbHas DOopMHUPOBAHKUE CUTHAJIOB IACCUBHBIX 4 IIKC-4
TexHuka. Meroapl 1 | 1aTYMKOB. [loTeHIIMOMETpUYECKHE CXEMBI C
Cpe/ACTBa U3MEPEHUsl  |pPE3UCTUBHBIMU, UHIYKTUBHBIMU U
(bU3NYECKUX BEIMYUH |€MKOCTHBIMH JaTYMKaMH. MOCTOBBIE CXEMBI.
H3mepenne conpoTUBICHUA MOCTOM
Yurcona.
Hroro 4
5 Jlatuukm. JlaTurku yCKOpeHus, BUOpAMK U yaapa. 4 [IKC-4
Nsmepenne OcHoBHbIE TIONIOKeHUS. [[puHIMn neicTBus
HEDJIEKTPUYECKUX CEeHCMHUYECKHUX JaTYUKOB CKOPOCTH U
BEJIMYUH yckopeHnus. [Ibe30anexkTpuueckue u
AIIEKTPUYECKUMU MIbE30PE3UCTUBHBIE AaKCEIEPOMETPHI.
METOIaMU [TpuHIIMTT AEHCTBUS K METPOJIOTHUECKUE
xapakTepucTuku. GakTopsl, BIUSIOMINE HA
noka3aHus. AKCelIepoMeTpbl, OCHOBaHHBIE
Ha U3MEPEHUU NIEPEMEIICHUSI.
Hroro 4
Uroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tab6mmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus paznenos (Tem) HaumenoBanue 1ab0paTopHbIX Tpynoemkocts, | Dopmupyemsie
JUCLUILTAHBI pabor q KOMIIETEHIINH
1 cemecTp
1 Beenenue. Buabl UccnenoBanve HETMHENHON 8 [IKC-4
HU3MEPUTEIIbHBIX M3MEPUTEIILHON XapaKTEPUCTUKU
npeodpasoBareneit npeoOpa3oBarelns Ha IpUMepe
HEJIMHEHHON XapaKTepUCTUKU
TepMmonapsl. M3yuenue
U3MEPUTENIBHOTO MOCTa
Hroro 8
2 OCHOBBI METPOJIOTHH. CratucTueckuil aHanus 4 IIKC-4
[TorpemHocTy UI3MEpPEHUN | pe3yJIbTaTOB MHOTOKPATHBIX
KOCBEHHBIX U3MEPEHUN OJTHON
BEJTUYHHBI.
Hroro 4
3 Anmpokcumanust MmetoaoMm |JInHerHas annpokcuManus 4 IIKC-4
HAaUMEHBIINX KBAJPaTOB U3MEPUTENIbHON XapaKTepUCTUKU
npeoOpaszoBaress, OnpeeieHue
koa(urmenTa TMHEHHOM
KOppesuu
Htoro 4
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4 VzmepurenbHas TexHuka. |M3ydyeHue ycuinrenen 4 I1IKC-4
Mertonsl u cpeacraa
U3MEpeHUs PU3NIECKUX Hroro 4
BEJIMYUH
5 Jaruuku. NU3mepenune HccnenoBanue u3MepuTeIbHBIX 4 [IKC-4
HEBJICKTPUYECKHUX BEJIMYMH |XapaKTePUCTHUK JaTYUKA [[BETA
SJICKTPUICCKUMU METOAAMH | [IcciieIoBaHUE U3MEPUTEIIBHON 4 IIKC-4
XapaKTEPUCTUKHU aKyCTHUYECKOTO
JaTynKa
N3yueHne natumka temiepaTypsl U 4 I1IKC-4
BJIQ)KHOCTH
N3ydenue naTumka myJsibca 4 [IKC-4
Uroro 16
Uroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITENbHOM paboOThI, TPYAO0EMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbl caMOCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyeMble KOMICTCHIIHN
HasBanusa paznenos | Bunsl camocrositensHont | TpynoeMkocts, | @opmupyemslie
@OpMBI KOHTPOJIA
(TeM) TUCIUTLIINHBI paboThI q KOMIIETEHIINHT
1 cemecTp
1 Beenenune. Bunsl |Hamnucanue KoHCIIEKTa 4 [IKC-4 Koucnekt
M3MEPUTENbHBIX CaMOTIOATOTOBKH CaMOIIOATOTOBKH
npeoOpasoBatenel  |[ToarotoBka K 2 IIKC-4 TectupoBanue
TECTUPOBAHUIO
[MoxroroBka k 6 [TKC-4 JlaGopaTopHas
nabopaTopHO# padoTe, pabota
HaIMCaHUe OTYETa
[ToaroroBka K yCTHOMY 4 [IKC-4 YcTHBI# onpoc /
ompocy / cobecenoBanue
co0eceI0OBaHUIO
IloaroroBka k 3amure 4 IIKC-4 3armura oT4eTa o
oTyeTa 1o nabopaTopHOI
nabopaTopHoii pabote pabote
Hroro 20
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2 OCHOBBI [ToaroroBka k 6 [TIKC-4 Jlaboparopuas
METPOJIOTHH. nabopaTopHO# padoTe, pabota
[TorpemnocTn HAITMCaHUE OTYETA
U3MEPCHUI [ToaroToBKa K 2 [TKC-4 TectupoBaHue
TECTUPOBAHUIO
Hanwncanne koHCIIeKTa 5 [TKC-4 Koncnexr
CaMOIIOITOTOBKHU CaMOTIOITOTOBKH
IloaroroBka x 6 [IKC-4 KonTposbHas
KOHTPOJIBHOH padoTte pabota
[ToaroroBka Kk yCTHOMY 4 [TKC-4 YcTHbIi onpoc /
ompocy / co0eceioBaHKE
cobece10BaHHUIO
Hroro 23
3 Annpokcumarusi  |I[loaroroska k 6 [IKC-4 Jlaboparopuas
METOA0M nabopaTopHO# padoTe, pabota
HAaWMEHBIIHNX HaIlMCaHHUE OTYETa
KBaJpaToB IToaroroBka k 2 I[IKC-4 TectupoBanue
TECTUPOBAHUIO
Hanwncanne koHCIIEKTa 5 [TKC-4 Koncnexr
CaMOIIOITOTOBKHU CaMOTIOITOTOBKHU
[ToaroroBka Kk ycTHOMY 4 I[IKC-4 YcrHbIii onpoc /
orpocy / cobecenoBanne
cobece10BaHNIO
Uroro 17
4 UsmepurenvHas  |[loarotoBka k 2 [IKC-4 TectupoBanue
TEeXHHKA. METONIbl U | TECTHPOBAHUIO
CpeaCTBa U3MEPCHMA | HanncaHne KOHCIIEKTa 5 I[IKC-4 Koncmekr
puzmuecknx CaMOMOATOTOBKH CaMOIIOATOTOBKH
BCIIMIHH [ToAroTOBKA K YCTHOMY 4 [IKC-4 VeTHBII onpoc /
ompocy / cobecenoBanme
co0eceI0OBaHUIO
IToaroroBka k 3ammure 4 [TKC-4 3amuTa oT4eTa 1Mo
oT4eTa 1o nabopatopHoit
nabopaTopHoii paboTte pabote
[ToaroroBka k 4 [IKC-4 Jlaboparopuas
nabopaTopHO# padoTe, pabota
HaIlMCaHHUE OTYeTa
Uroro 19
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5 JaT4ymkm. [MonroroBka k 8 [TKC-4 JlaGopaTopHnas
Nsmepenue nabopaTopHO# padoTe, pabota
HEDJIGKTPUYECKUX  |HAIMCAHHUE OTYeTa
BEJININH ITonroroBka K 2 I[IKC-4 TectupoBanue
IEKTPUICCKUMU TECTHPOBAHHIO
METOaMn Hamnucanue KOHCIIEKTa 5 [TIKC-4 Koncmnekr
CaMOTIOATOTOBKH CaMOIIOATOTOBKH
[Togroroska k 6 ITIKC-4 KoHntposbHas
KOHTPOJIBHOH padoTte pabota
[ToaroroBka Kk yCTHOMY 4 [TKC-4 YcTHbIi onpoc /
ompocy / cobecenoBanme
co0eceI0OBaHUIO
IloaroroBka k 3amure 4 I[IKC-4 3amnura oT4eTa o
oTYeTa 1Mo nabopatopHoit
nabopaTopHoii paboTte pabote
Hroro 29
Hroro 3a cemectp 108
IToaroroBka u crada 36 DK3aMeH
JK3aMeHa
Hroro 144

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUH AUCHHUILINHBI,
1 BHJ0B Y4eOHOIi 1esiTe IbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunpl yueOHOI AesITeIbHOCTH
dopmupyemble
Jlex. | Ilpak. | Jla6. | Cam. @DopMBI KOHTPOJIS
KOMIIETEHIINH
3aH. 3aH. pao. pao.
ITKC-4 + + + +  |3ammuTa oTyera no aboparopHoii padore,

DK3aMeH

Koncnekr camonoaroroBku, KonrponbHas
paborta, YcTHBII onpoc / cobeceioBaHuE,
JlaGopatopHas pabota, TecTupoBaHue,

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIeBAEMOCTH 00y4arouXcs

6.1. basuibHbIe OneHKH 1J1s1 (POopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeCcTaBIeHbI B Tabuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH
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. . MaxkcumanbHbI
MaxkcumanbHbII MakcumanbHbIN
0as 3a mepuo Bcero 3a
@DopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | ©6amn 3a nepuon
mexnay 2KT u na CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
3amura oTUeTa Mo 1 1 3
nabopaTopHoi paboTe
KoHcnekT camonoaroroBku 6 2 13
Konrtpomnsnas padora 4 2 13
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YcTHbIi ompoc / 5 4 5 14

cobeceoBaHMe

JlaGopaTtopHnast pabota 6 2 5 13

TectupoBanue 4 6 4 14

DK3aMeH 30

Ntoro makcumyM 3a nepuoj 26 17 27 100
Hapacratomum urorom 26 43 70 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[Tepecuet 6a/IOB B OIIEHKH 32 TEKYIIUH KOHTPOJb MPECTABICH B TabmuIe 6.2.
Tabmuma 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb
bastel Ha 1aTy TEKyIIero KOHTPOJIs Ornenka

> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5
Ot 70% no 89% ot makcuMaibHOU cyMMBbI 6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmbl 6aJJIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
Hrorosas cymma 6aiios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (Hey1OBJIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI
7.1. OcHoBHAas1 UTEpaTYypa

1. Metponorus, ctanaaptusanus u ceprudukanus: YduedHoe nocodue / T. O. Ilepemuruna - 2016.
150 c. [DnexTponHsIii pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6715.

2. [IpuGopsl M JATYUKHU IKOJIOTHYECKOr0 KOHTpojsa: YuebHoe mocobue / B. U. Tyes, B. C.
Conpgatkun, I'. B. CmupnoB - 2015. 117 c. [DnexkTpoHHblii pecypc]: — Pexum npocryna:
https://edu.tusur.ru/publications/5490.

3. MHCcTpyMeHTa bHBI KOHTPOJIb MTapaMeTpoOB cpelibl oouTanus: YuebHoe nocodbue / B. C.
Conpatkus, I'. B. Cmupnos, B. . Tyes - 2018. 100 c. [DnexTponHslil pecypc]: — Pexum nocryna:
https://edu.tusur.ru/publications/7203.

7.2. lonoiHUTEIbHAS JTUTEPATYPa

1. Jlatpimenko, K. I1. ABromaTuzanus uamMepeHuil, KOHTPOJs U ucnblTaHui. [IpakTukym :
yueOHoe nocobue ais By3oB / K. I1. Jlateienko, B. B. I'onoBun. — 3-e u3na., ucnp. u gon. — Mocksa :
UznatenscTtBO MOpaiit, 2022. — 161 c. [DnexktpoHHBIH pecypc]: — Pexum moctyma:
https://urait.ru/book/avtomatizaciya-izmereniy-kontrolya-i-ispytaniy-praktikum-491305.

2. WnTennexrtyanbHblie cpeactBa usmepenuit [Texcr]: yueOnuk aiist By3os / I'. I'. Pannes. - M. :
Axanemus, 2011. - 272 ¢ (nannuue B Oubnuorexke TYCVYP - 10 3k3.).
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3. Teopus omubok U 06paboTKa pe3ysbTaTOB U3MepeHuid: yueoHoe nocodue / I1. H. dpob6oT;
MunuctepctBo oOpa3oBaHusi U Hayku Poccuiickoir ®Denepanuu, ToMCKHH TOCYAapCTBEHHBIN
YHUBEPCUTET CUCTEM YIIPABJICHUS U paArodJIeKTpoHUKH. - Tomck : TYCVYP, 2011. — 83 c. (Hanuuue B
oubmmorexke TYCVYP - 20 3k3.).

4. 3ynun, B. JI. laTunku: u3mepeHue nepemMenieHui, nepopmaiuii 1 yCHImi : yaeoHoe mocooue
s By30B / B. JI. 3yaun, 1O. I1. XKykos, A. I'. MamanoB. — 2-e u3a. — Mocksa : M3natensctBo KOpaiir,
2022 ; Spocnasas : U3natr. nom AI'TY. — 199 c. [DnekTpoHHbIl pecypc]: — Pexum moctyna:
https://urait.ru/book/datchiki-izmerenie-peremescheniy-deformaciy-i-usiliy-496137.

5. Caduynnun, P. K. OCHOBBI aBTOMAaTHKH ¥ aBTOMAaTH3AIIMS MIPOIIECCOB : yUeOHOE ocooue s
By30B / P. K. Caduynnun. — 2-e uzn., ucnp. u gon. — Mocksa : U3patensctBo FOpaiit, 2022. — 146 c.
[OnexkTpOHHBIU pecypc]: — Pexum gocTymna:
https://urait.ru/book/osnovy-avtomatiki-i-avtomatizaciya-processov-492843.

6. PaukoB, M. 10. Texanueckue cpeacTBa aBToMaTU3aIUu : yueOHUK i1 By30B / M. FO. Paukos.
— 2-e u3a., ucnp. u gomn. — Mocksa : U3narensctBo FOpaiit, 2022. — 182 c. [D1eKTpOHHBIN pecypc]:
— Pesxxum mocrtymna: https://urait.ru/book/tehnicheskie-sredstva-avtomatizacii-491648.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. U3meputensbHble npeoOpa3zoBaTesin B POOOTOTEXHUUECKUX KOMIUIEKcax: Meroauueckue
yKa3aHUs K MPaKTHYECKUM 3aHATHSAM U K caMocTtoaTenbHoi pabote / I1. H. JIpob6ot - 2018. 54 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/8913.

2. V3meputensHble npeoOpa3zoBaTesi B POOOTOTEXHMYECKUX KOMIUIEKcax: Meroauueckue
yKkazaHus K yjabopatopueiM padotam / I1. H. Ipo6ot - 2019. 41 c. [DnekTponHbIi pecypc]: — Pexum
nocryta: https://edu.tusur.ru/publications/9069.

3. UsmeputenbHbie Mpeobpa3oBaTeii B poOOTOTEXHUUECKUX KOMIIJIEKcax: MeToauyeckue
yKa3zaHus K JabopaTtopabiM paboram / A. M. Conmaros - 2022. 9 c¢. [DnekTpoHHbIN pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/9662.

4. N3meputenbHbie TpeoOpa3oBaTey B TEXHOJIOTHUECKUX CUCTeMax: MeToqu4ecKne yKa3aHus K
MPAaKTUICCKUM 3aHATHSIM U K camocTtositenbHol padore / I1. H. Ipo6ot - 2018. 52 c¢. [DneKTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8925.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3peHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst v ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATHI

I[JISI MMpOBCACHUA 3aHATHH JICKOUOHHOT'O TUIIA, T'PYHIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHLTaHHfI,
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TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

JlaGopaTopusi ymnpaBlIeHHS NPOEKTaMU: yueOHas ayAuTOpHs AJIs NMPOBEICHUS 3aHITHH
JEKIIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl MPOBEACHUS 3aHATUN MPAKTUYECKOTO THUIa, ydueOHas
ayAUTOpHUs JUISl TIPOBEACHUS 3aHATUN a0OpaTOPHOro TUIA, yueOHas ayIUTOpHUS ISl MPOBEICHHS
3aHATHI CEMHHApPCKOTO THUIIA, MOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHHUSA (BBIIOJIHEHUSI KYPCOBBIX
paboT), moMelIeHne AJsl IPOBEICHUS TPYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE AJIs
MPOBEJICHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634034, Tomckast o6macth, T. Tomck, Bepimanna ynuna, a. 74, 414 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [Ipoexumonnslii 3xpan Projecta;

- CTeHn nepeIBUKHOW ¢ MarHUTHO-MapKEPHOU JOCKOM;

- Axyctnyeckas cucrema KEF-Q35;

- Be6-kamepa Logitech;

- Kongummonep nvacrennoro tumna Panasonic CS/CU-A12C;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Microsoft Windows 7 Pro;

- OpenOffice;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

Jlab6opatopust I'TIO: yueOHas ayauTopus JJisl MPOBEACHUS 3aHATUN JEKITMOHHOTO THUIIA, yaeOHas
ayJauTOpUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO TUIA, yuyeOHas ayAuToOpus sl IpPOBEIECHUS
3aHATHI Ja00paTOPHOro TUIA, yueOHas ayIUTOpUs IS MPOBEACHUS 3aHSATUH CEMHHApPCKOro THUIIA,
MOMEeUIeHNe JJIsi KypCOBOTO NMPOEKTUPOBAHUS (BBIIOJIHEHUS KYpPCOBBIX paldoT), MOMEHIEHHUE s
MPOBEJICHUS TPYNIOBBIX U MHAUBUYATbHBIX KOHCYJbTALIMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIIEro
KOHTPOJISI M1 IPOMEKYTOUYHON aTTECTAINH, IIOMEIICHNE NIl CaMOCTOsTEIbHOM padoThl; 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 126 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- MaruuTHO-MapKepHas J0CKa;

- [Tpoextop LG RD-JT50;

- [TpoeKLIMOHHBIN 3KpaH;

- Okpan Ha mtatuBe Draper Diplomat;

- Ocmmmtorpad GDS-820S;

- [asmpras cranmus ERSA Dig2000a Micro - 2 mit.;

- [asmpHas cranmus ERSA Dig2000A-Power;

- Kononku Genius;

- Be6-xamepa Logitech;

- Poytep ASUS;

- YyebHO-MeToanuecKas JuTepaTypa;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Microsoft Windows 7 Pro;

- OpenOffice;

8.4. MaTepua/IbHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

JUis caMOCTOSITENIHbHOW pabOThl UCHONIB3YIOTCS yueOHbIe ayAUTOPUHU (KOMIBIOTEPHBIE KJIACChl),
PACIIOJIOKEHHBIE 110 agpecaMm:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlyis OlICHKHU cTeneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIB3YIOTCSl OLICHOYHBIE MaTEPUAIIbl, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHBIC MaTEPHUAIIBI
Haspanus pasznenos | @opmupyemblie
(TeM) TUCUHUIIMHBI | KOMIETEHIIUN

DopMBI KOHTPOJIS Onenounsie Matepuaisl (OM)
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1 Beenenue. Bunabt [IKC-4 3amura oT4eTa 1o IIpumepHBbIil nEpeYEHb BONPOCOB
WU3MEPUTEIIbHBIX nabopaTopHo# paboTe  |[JIs 3aIIUTHI Ja0OPATOPHBIX padboT
npeobpasoBaTeeit KoHcrnekr [IpumepHbIil mEpedeHb TEM IS
CaMOTIOATOTOBKH KOHCIIEKTOB CAMOIOJITOTOBKHU
YcTHbIl onpoc / [IpumepHBIi nEpeYeHb BONPOCOB
cobeceoBaHne JUIs yCTHOTO orpoca /
cobece0BaHUS
JlaGopatopHnas pabota | Temsbl 1abopaTopHBIX paboT
TectupoBanue [IpumepHBIil mEpeYeHb TECTOBBIX
3aJaHui
OK3ameH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
2 OCHOBBI [IKC-4 Koncnekr [IpuMepHBIil epeyeHb TeM I
METPOJIOTHH. CaMOIIOATOTOBKH KOHCIIEKTOB CaMOIIOJITOTOBKHU
HorpemiHoctu KonTponbnas pabota [IpumepHBIil TEpedeHb BApUAHTOB
M3MEPeHUH (3a1aHUil) KOHTPOJIBHBIX PabOT
YcTHbIl onpoc / [IpumepHBIi nEpeYeHb BONPOCOB
cobeceoBaHne JUIs yCTHOTO orpoca /
cobece0BaHUS
JlaGopatopHnas pabora | Temsbl 1abopaTopHBIX paboT
TectupoBanue [IpumepHBIil mEpeYeHb TECTOBBIX
3aJaHui
OKk3amMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
3 Annpokcumanus [IKC-4 Koncnekr [IpumepHsIil nEpeYeHb TEM IS
METOJIOM CaMOIIOATOTOBKH KOHCIIEKTOB CAMOIIOJITOTOBKHU
HaWMCHBIINX YcrHeI# onpoc / [IpumepHBIil mEpedYeHb BOMPOCOB
KBaJIpaToB cobecenoBanne JUIsl YCTHOTO ompoca /
cobeceioBaHus
JlaGopatopHas pabota | Tembl 1abopaTopHBIX paboT
TectupoBanue [IpuMepHBIil IepeYeHb TECTOBBIX
3a1aHUI
DK3aMeH [lepeuenb 3K3aMEHAIMOHHBIX
BOIIPOCOB
4 U3zmepurenbHas [IKC-4 3amura oT4eTa 1no [IpumepHBIi nEpeYeHb BONPOCOB

TeXHHKa. MeTo bl 1
cpeacTBa USMEPCHUA
(I)I/I3I/IIICCKI/IX BCJINYHH

nabopaTopHoii paboTte

JJIA 3alllUThI J'Ia60paTOpHLIX pa60T

Koncnekr
CaMOIIOITOTOBKU

[IpuMepHBIil epeyeHb TeM U1
KOHCIIEKTOB CaMOIIOArOTOBKH

YcrHsI# onpoc /
cobecenoBanue

[IpumepHBIil mEpedeHb BOMPOCOB
JUTIsl YCTHOTO ompoca /
cobeceioBaHus

JlaGopatopHas pabota

Tembl 1abopaTopHBIX padoT

TecTtupoBanue [IpuMepHBIil IepeYeHb TECTOBBIX
3a1aHUI
DK3aMeH Ilepeuenb 3K3aMeHAIMOHHBIX

BOTIPOCOB
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5 JaT4ukmn. [IKC-4 3amuTa oT4eTa 1o [IpuMepHBIil nepeyeHb BOIIPOCOB
Nsmepenue nabopaTopHo# paboTe  |[JIs 3aIIUTHI Ja0OPATOPHBIX padboT
HESJICKTPUICCKHUX KoHcrnekr [IpumepHbIil mEpedeHb TEM IS
BCIIMYMH CaMOINOJATOTOBKH KOHCIIEKTOB CAaMOIOJATOTOBKU
SJICKTPUICCKIMH Kontponbnas pa6ora  |IIpuMepHBIi IIepeYeHb BAPUAHTOB
METOAAMHU

(3a1aHMi) KOHTPOJIBHBIX PAOOT

YcTHBIN ompoc /
cobecenoBanne

[IprMepHBIil nepeyeHb BOIIPOCOB
JUTSL YyCTHOTO ompoca /
cobecenoBanust

JlaGopaTopHnast pabota | Tembl 1aGopaTOpHBIX pabOT

TectupoBanue IIpuMepHBIil IEpeYeHb TECTOBBIX
3alaHUI
OK3aMeH [Iepeuyenp sK3aMeHaMOHHBIX

BOIIPOCOB

[xana oneHku cHOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO

JAVCLUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBHE 3HAHHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH HITN HABBIKOB WJIN
CYMMBI OaJIOB 3HaHUS JaCTHYHO (dbparMeHTapHbBIE
OCBOEHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTENHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE yCHEIIHOEe, HO He
MaKCUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMAaTHUECKOe
CYMMBbI 0aJIoB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor11o) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHEIIHOE, HO yCHEUIHOE, HO
MaKCHUMaJbHOM OTJIETbHBIE coJiepxKalue coJiepKalue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICTbHBIE OT/ICTbHBIE
poOeIbl yMEHUe poOeITb
MPUMECHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CHUCTEMaTHUYECKOE
CYMMBI OaJIOB 3HaHUS MIPUMCHCHHE
HABBIKOB

[ITkana KOMIJIEKCHON OLIEHKH C(POPMHUPOBAHHOCTH KOMIIETEHIUI MpHuBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

CDOpMy.]'H/IpOBKa Tpe6OBaHI/II71 K CTCIICHHU KOMIICTCHIIH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBHUIX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
IIGfICTBPISIX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. JIns uccnenoBaHusl aHAIMTHYECKON (MaTeMAaTHUYECKOM) CBA3U JABYX Pa3IMYHBIX (U3UUECKHUX
BEJIMYUH MPUMEHSIOTCA ... [1) COBMECTHBIE U3MEPEHUs; 2) OJHOKpaTHbIE U3MepeHus; 3)
MHOTOKpaTHbIE U3MEPEHNUS; 4) eTMHIUYHbIE U3MEPEHUS |

2. Crenensb, 10 kotopoi Habop touek (x1, yl), ..., (xN, yN) moaTBepkaaeT JUHEHHYIO
3aBHCHUMOCTBH MEX]Y X U Y, u3MepsieTcs... [1)koapdunuenTom HagexxHOCTH; 2) k03D PUIIMEHTOM
CUHTYJISIPHOCTH ; 3) KOd(PDUIIUEHTOM HEOMpeaeaeHHOCTH; 4) KodpduimenToMm TUHEHHON
KOPpEeJISILHH |

3. Koaddpunuent, yuuTpIBaomuii OrpaHUu4€HHOCTh KOJUYECTBA U3MEPEHUN MPU aHAJIU3€ MHOTO-
KpaTHBIX U3MEPEHUN OJHOIN BeNUUMHBI HasbiBaercs... [1) koapdunuent CtproneHTa ; 2)
Kod(dumeHT yMHOKeHus; 3) koaddunneHT Bunkokcona; 4) ko GunneHT HemMHEHHOCTH |

4. Jlns ycTaHOBJIEHUS BUAA U aHATTUTUYECKONW (POPMBI HETMHEHHON B3aMMOCBSI3U JIBYX Pa3INYHbIX
¢U3NYECKUX BEJIUYHUH, MOJYUYEHHON B AKCIEPUMEHTE, MPUMEHSIOT ... [1) HHTerpupoBaHue
AKCIIEPUMEHTAIBHONW 3aBUCUMOCTH; 2) JIMHEApU3AIUI0 SKCIEPUMEHTAIBHONW 3aBUCUMOCTH; 3)
nubdepeHIUpPOBAHUE DKCIEPUMEHTAIbHOW 3aBUCHMOCTH; 4) IE€KOMIO3HUIIHIO
AKCIIEPUMEHTAIbHONW 3aBUCHMOCTH

5. Hamnyumei OleHKOM MCTUHHOTO 3Ha4Y€HHUSI X MHOIOKPAaTHO W3MEPEHHON BEJIUYUHBI SBIISIETCS
...[1) HaubGonpiiee 3HaYeHHE M3 BHIOOPKH; 2) BEJIWUYMHA NHUCTEPCHUU; 3) HECMEIICHHOE
OTKJIOHEHHE; 4) BEIOOPOYHOE CpeTHEE 3HAUCHHE |

6. AGcontoTHasT MOTPEMIHOCTh YKa3blBae€T UYHUCJIEHHO MAJIsi HCTUHHOTO 3HAYCHUS
[1)noBepuTeNbHBIE TPAHUIIBI ; 2) HAJEKHOCTh U3MEPEHHUS; 3) CUCTEMAaTHYECKYIO OIHOKY; 4)
BEPOSITHOCTH OILICHKH |

7. U3mepeHuss ABYX pPa3IMUHBIX (PU3UUYECKHX MEPEMEHHBIX, KOTOpPbIE MPOBOISATCA JJIs
HCCIEI0BAaHUS MaTeMaTH4YeCKON CBS3UM ATHX JIBYX MEPEMEHHBIX, HA3BIBAIOTCH ..... [ 1)
HECMEIIEHHBIMH; 2) KOCBEHHBIMH; 3) MpPsIMbIMU; 4) COBMECTHBIMH |

8. AJIeKBaTHBIN CTaTUCTHUUECKUN METOJl 00pabOTKH pe3yJbTaTOB COBMECTHBIX MU3MEPEHHI — 3TO
METO/T [1) cexymmux; 2) Pynre — Kytra; 3) 'occera; 4) HauMeHBIINX KBAAPATOB]|

9. Korna usmepsieMasi BelMUMHA OMNpEAEseTcs cpa3dy HEMOCPEJACTBEHHO MO MOKa3aHUAM
U3MEPUTEITBLHOTO NPUOopa, U3MEPEHUs Ha3bIBAOTCA ....... [1)HenpsambIME; 2) KOCBEHHBIMU; 3)
TPaJAULMOHHBIMU; 4) TPSIMBIMH ]

10. Ecnu u3mepsiemasi BeIMUMHA BBIYUCIAETCS U3 PE3yJbTAaTOB MPSAMBIX U3MEPEHHUH APYTHUX
BEJIMYMUH, KOTOPBIE CBSI3aHBI C M3MEPSIEMON BEIMYUHOUN OMpeNeIeHHON (YHKIIMOHATBLHOMN
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

N —

XN R W

10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTBIO, TO 3TO ....[l)COBMeCTHBIE M3MEpEHUS ; 2) HECOBMECTHBIC HM3MEpEeHHUs; 3)
CAMHUYHBIC U3MEPEHHUSI; 4) KOCBEHHBIC N3MEPCHHSI |

JlocTaTouHO TOYHOE OMpeeIeHIne UCKOMOW (PHU3UUECKOM BETMYMHBI U OIIEHKA €€ MOTPEIIHOCTH
peuraercss mMyTeM MNPOBEACHUS ....... [1) enMHUYHBIX U3MEPEHUN HCKOMOU (Pu3mIecCKOn
BEJIMYMHBI; 2) COBMECTHBIX M3MEPEHHH (PU3MUECKONW BEIWYUHBI M €€ TMOTPEIHOCTH; 3)
MHOTOKPATHBIX U3MEPEHUU MO- TPEeIIHOCTH (PU3UYECKON BeIWUYMHBI; 4) MHOTOKPATHBIX
M3MEPEHUN HCKOMOW (PU3NUECKON BEIMYUHBI U CTATUCTUYECKONW 00pabOTKOM 3THX N3MEPECHHI |
[Tpu GosbIIOM YKCIie U3MEPEHUH CITyYaiiHbIe TIOTPEITHOCTH OJIMHAKOBOM BEJIMUMHBI, HO Pa3HO-

ro 3HaKa BCTPEYAKOTCA............... [1) He yacTo; 2) KpaliHe penko; 3) HepaBHOMEpPHO; 4)
OJIMHAKOBO YacCTO |
Bonpmme mo abcomoTHON BETMYMHE MOTPEITHOCTH BCTPEUYAIOTCHL. . .......... [1) ouenb penko; 2)

OYEHb YacCTO; 3) TakKe, KaK U Majbie; 4) pexe, 4eM MaJibie |

Ecimu N — KOIM4YeCcTBO MHOTOKPATHBIX U3MEPEHUM (PU3UUECKON BEIMYUHBI, TO B MpEeIie
pacmpeneseHne TUCKPETHBIX H3MEPEHHUH CTPEMHUTCA K........... [1) GeckoneunocTu; 2)
HEM3MEHHOMY BHUAY; 3) HachIeHUIO; 4) HENPEPhIBHON KPUBOW, KOTOpas Ha3bIBACTCS
MpellebHBIM pacIpeieICHUEM |

3HayeHue X, K KOTOPOMY MbI PUOTIHKAEMCs 110 MEPE OCYIIECTBIECHUs Bce OOIbIIEro 4ucia
M3MEpEHUH, BBIMOIHAEMBIX Bce 00Jiee TIIATEIbHO, MOKHO CUHUTATb................. [ 1) npenenbHBIM
3HaYEHUEM BEIIMYUHBI X; 2) HENpPeIeIbHbIM 3HAYEHUEM BEIIMUUHBI X; 3) OLICHOYHBIM 3HaYECHUEM
BEJIMYUHBI X; 4) UCTUHHBIM 3HAYEHHEM BEJTUYHHBI X |

Ecnu pe3ynbTaThl ©13MEpeHUs BEIMUYHUHBI X MOJBEPKEHBI TOJIBKO CIIy4ailHBIM OIIKUOKaM, TO UX
MIPEACIIBHOE PACIIPEACIICHUE €CTh................. [1)dynkums YebwimeBa; 2) nonuHoM Jlarpanxka; 3)
nenbTa —pynkius; 4) ynkus [Nayccal

UTto Takoe cpecTBO u3MepeHui [1) TeXHuYeCKoe CPeACTBO , MPeIHa3HAYCHHOE JIJIsI U3MEPEHUHN
; 2) DJIEKTPOHHOE TEXHHYECKOE CPEACTBO; 3) TEXHHUYECKOE CPEACTBO s 00paboTKH
U3MepUTENbHON HHPOpManuu ; 4) KOMIJIEKC TEXHHUUYECKUX CPEACTB s 00paboTKH
W3MEPUTEIIbHON WH(MOpMAITHH |

Hns xoneunoro Habopa N m3MepeHHH pa3yMHO CUMTATh HAWIJIy4YIledl OMEHKOW XHaWI
HUCTUHHOTO 3Ha4YeHUs X ....... [ 1) (N=1) — oe 3nauenue; 2) HanboIbIIIEE 3HAUEHHUE; 3) CpEeIHEE
3HAYCHHE ; 4) HAMMEHBIIIEE 3HAUCHHUE |

[Ipu mManeix KoauuecTBax M3MepeHud N mpenesbHOe HOPMaJbHOE paclpeiesieHue CIeayeT
3aMEHUTH HA [1) pactipenenenune bounra; 2)pacnpenenenue CTerofeHTa ; 3)
pacnipenenenue bepnysm; 4) pacnpenenenue Makcpeia)|

MeTtonom u3MepeHus Ha3biBaeTcs [1)COBOKYIMHOCTh NMPUEMOB CPaBHEHUS M3MEPSEMON Be-
JUYUHBl C €€ eJUHHUIIeH; 2) COBOKYMHOCTbh MPHUEMOB HCIOJb30BAaHUS MPH U3MEPEHUU
(dbu3nUecKoro siBjie- HUS, HA KOTOPOM OCHOBaHO u3MepeHue; 3) COBOKYNMHOCTh JIEHUCTBUH 1O
o0ecCrmeuyeHn0 B3aMMOJCHCTBUS cpeacTBa u3MepeHus ¢ o0bekToMm; 4) COBOKYMHOCTH
MaHUNYJSIUN PU KOMMYTAIlUM U3MEPUTENbHBIX MPHOOPOB |

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. Knaccudukanus nzmepennii. I3amepenus npsimbie, KOCBEHHBIE, COBMECTHBIE M COBOKYITHBIE.

Knaccupukanus MeToqoB u3MepeHHus (HU3NUYECKUX BEJIMYMH. MeEToJ HEemocpeiCcTBEHHOM
OLICHKH M METOJI CPAaBHEHMSI C MEPOH.

CyTb NOHATUI: U3MEPEHHE, UCTIBITAHUE, KOHTPOJIb

Knaccugukarus norpemnocreil. CucteMarnyeckue U ciaydaiHble TOTPEIIHOCTH.
ITpaBmiia cyMMHpOBaHUS OIPELIIHOCTEN.

JloBepUTENIBbHBIN HHTEPBAJ IOTPEILIHOCTH.

Knaccudukarus cpencts usmepenuii (CH).

Metponornueckue xapakrepuctuku CH.

ITorpemHocTu cpencTB u3Mepenus, ux Hopmuposanue. Kinacesl rounoctu CH.
O6paboTka pe3yabTaToOB NPSMBIX OJHOKPATHBIX U3MEPEHUH.

Omnpenenenue pe3ysibTaTa v MOrPEIIHOCTH KOCBEHHBIX U3MEPEHUN.

O06paboTKa pe3yabTaToOB MPSMBIX MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.
IIpaBuna npencraBiieHus pe3yIbTaTOB U3MEPEHUMN.

Curnansl U3MepUTeNbHON HHPOPMAIUH.

Knaccudukarus 1aT4nkos.

OCHOBHBIE TEXHUYECKUE U METPOJIOTUYECKUE XapPAKTEPUCTUKU JATUNKOB.

CornacoBaHa Ha noptane Ne 54053 17



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

~ o

[0¢]

11.
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Peocratubie natuuku. [IpuHIU nelcTBUS, KOHCTPYKIUS, XapaKTEPUCTUKU, TPUMEHEHUS.
TeH304yBCTBUTEIBHBIC TaTYUKH.

TepmMouyBCTBUTENIbHBIC JATYUKH.

NHayKTUBHBIC JaTYUKA

EMKOCTHEIE JaTUUKH.

HNonnzannonnble JaTYUKHU.

DOTOINEKTPUICCKUEC JATIHKH.

TepmoanekTpuyeckue TaTINKY.

NHayKIMOHHBIE TaTYUKH.

[Tbe303eKTpUYECKHE TaTINKH.

JaTtunku XoJa.

XUMHAYECKHUE JaTUYUKH.

OnTORJIEKTPOHHBIE JATUYHUKH.

WNHTennexTyanbHbIC JaTYUKU.

N3Mepenne nepeMeeHnii 1 ypoBHEH.

N3smepenne naBieHus.

N3mepenne BuOparmid.

JlaTunku TeMriepaTypbl C YaCTOTHBIM BBIXOJOM

JlaTYuKy MarHUTHOTO TIOJISI C YACTOTHBIM BBIXOJIOM

JlaT4nKy TUHEHHOTO TIEPEMEIICHHS C YaCTOTHBIM BBIXOOM.
JlaT4nKH yTII0BOTO MEPEMEIICHUS C YaCTOTHBIM BBIXOJOM.
W3mepuTtenbHbIe 1INy JaTYUKOB. VX cpaBHHUTENbHAS XapaKTePUCTHKA.
0O0630p HanboIEe N3BECTHBIX MUPOBBIX IPOU3BOAUTENICH JATYHKOB.

9.1.3. IlpuMepHBIi MepedeHb BOMPOCOB sl 3a1MTHI J1a00pPATOPHBIX padoT

. OcHoBbI Teopuu mnorpemHocTeid. Kiaccudukanus morpemHocTeil, cucTeMaTH4eckKue U

CllydaiiHble TIOTPEIIHOCTH, UX OCOOCHHOCTH.
IIpaBuna cymmupoBaHus norpemHocreit. [IpaBuia npencraBiaeHus pe3yabTata U3MEPEHUs.
O06paboTka pe3yabTaToB H3MEPEHHIA.

. AHHpOKCI/IMaHI/IH MCTOAOM HAMMCHBIIUX KBAAPATOB: MapaMCTPhbI JIMHEMHOM 3aBUCHUMOCTHU U UX

norpemHocTd. KoaphumeHT TuHEHHON KOpPESIIHH.
OO61mue cBefeH s O CPeCTBAX U3MEPEHUN U KilacCU(UKAIHUS CPEICTB U3MEPEHUSI.

. AHanoroBble U 1U(ppoBbie TPUOOPHI, UX 0cOOEHHOCTH. OOOOIICHHBIE CTPYKTYPHBIE CXEMBbI

nprOOPOB NPSMOTO U YPaBHOBEIINMBAIOLIETO MPeoOpa3oBaHuUsl.
OCHOBHBIE XapaKTEPUCTUKU U TMOTPEIIHOCTH CPEJICTB H3MEPEHHS.

. MeTonbl M CpelCTBAa U3MEPEHHS JIEKTPUUECKUX (PU3UUECKUX BEIMYMH: HANPSIKEHUsS, TOKA,

MOIIIHOCTH, YaCTOThI, UHTEPBAJIOB BPEMEHHU M (Pa30BOT0 CIBUIa, aHAJIU3 CIEKTpa CUTHAJIOB,
ocumiorpadupoBaHue.

. OcHOBHBIC TOHATHUS B OIIpCACIICHUA, KJIaCCI/I(bI/IKaI_II/ISI JaTYHUKOB.

dusnueckue MPUHLIUIBI PA0OTH AATYMKOB, UX XapAKTEPUCTUKH.

. HapaMeTpI/Iqecm/Ie AaTYUKU: PCOCTATHBIC, TCH30YYBCTBUTCIBbHBIC, TCPMOYYBCTBUTCIILHBIC,

MHIyKTUBHBIC, EMKOCTHbIEC, HOHU3AI[MOHHBIE, (POTOAIEKTPHUECKHE.
I'enepaTopHble JATUMKU: TEPMONIEKTPUUECKUE, UHYKIIUOHHBIE, [Ib€30IEKTpUYECKUE, XO0IIa.
WHTemieKkTyanbHble TaTYUKH.

9.1.4. [lIpuMepHBbIii NepevyeHb TeM /51 KOHCIIEKTOB CAMONOATO0TOBKHU

KomneiorepHbsie TeXHOIOTUH B 00paboTKe pe3yIbTaTOB U3MEPEHUI.

Pa3paboTka METOIMKH SKCTIEPUMEHTA.

CucremaTuueckue U CiiydaiiHble MOrpeuIHOCTH, UX OCOOCHHOCTH.

[IpaBuia cyMMUpOBaHUS TOTPEIIHOCTEM.

[IpaBuna npeacTaBiIeHUs pe3yIbTaTOB U3MEPEHHIA.

Jluneiinas anmpokcumanys 1 K03GOUIIMEHT KOPPETSITUH.

CoBpemeHHbIe NMPOOJIEMbl U3MEPEHUS AIEKTPUUECKUX U HEIIEKTPUUYECKHX (PU3MUecKHuX
BEJIMYMH.

H3mepenne HedeKTPUUECKUX BEIMYUH JIEKTPUYECKUMU METOJaMHU.

JlaTunku pa3inuyuHbIX (U3MYECKUX BEJIMYUH C YACTOTHBIM BBIXOJO0M
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9.1.5. IlpuMepHbBIA NepedeHb BONMPOCOB /IJIsl YCTHOTO ONpoca / codece10BAHUA

. OnpeﬂeneHI/Ie OCHOBHBIX MOHATHN JUCHMIUIMHLI U CBA3aHHBLIX C HUMH TCPMUHOB.

Pounb u 3HaueHne pusndeckux 3¢p¢HeKToB B TOCTPOCHUN U3MEPHUTEIBHBIX IPE0Opa3oBaTENICH.
3HaueHne (QyHIAMEHTAIbHON M MaTEeMaTHYECKON MOATOTOBKH HH)KEHEpa-KOHCTPYKTOpa-
TEXHOJIOTa.

[Ipenmer, 1ens U 3a1a4U AUCHUTUTHHBI.

XapakTepucTruKa MaTepuana JUCUUIUIHHBI U €T0 CTPYKTYpA.

OcHOBHBIE IOHATHUS, TEPMUHBI U OTIPECIICHUSI METPOJIOTHUH.

Cucrema euHUL (PU3HMUECKUX BEITUYHUH.

[TonsTHS U3MEpEeHUs, UCTIBITAaHUS U KOHTpoJs. Knaccudukanuu BUAOB U3MEPEHUN, METOIOB
U3MEPEHUM.

OcHoBBl Teopuu mnorpemnocteil. Knaccupukanus morpemHocTei, cucTeMaTU4ecKue H
CITy4aifHble MOTPEUTHOCTH, UX OCOOCHHOCTH.

[IpaBuna cymmupoBaHus norpemHocteii. [IpaBuna npencraBieHus pe3ynbTaTa U3MEpPEHHUS.
O0paboTka pe3ynbTaTOB U3MEPEHU.

AnmnpokcuManus METOJ0M HaUMEHBIINX KBAJAPAaTOB: MapaMeTphl TMHEHHOM 3aBUCUMOCTH U UX
norpemHocTd. KoagduueHT mTuHeitHON KOppEsInH.

OO61ue cBefeHus O CpeCTBaX U3MEPEHUH U Kilaccu(UKalMs CPEICTB U3MEPEHUSI.

AmnanoroBsie U nUGpPOBbIE MPUOOPHI, X 0cOOeHHOCTH. OOOOIIEHHBIE CTPYKTYPHBIE CXEMBI
npuOOPOB MPSIMOTO U YPaBHOBEIINBAIOIIETO IPe0Opa3oBaHusl.

OcHOBHBIE XapaKTEPUCTUKH U MOTPEIIHOCTH CPEJICTB U3MEPEHHUSL.

MeToasl U cpelcTBa UBMEPEHUS IEKTPUUECKUX (HU3NUYECKUX BEIUYUH: HAMPSHKEHUs, TOKa,
MOIIIHOCTH, YaCTOThI, UHTEPBAJIOB BPEMEHH U (a30BOTO CIABHUIa, aHAIHU3 CIIEKTpa CUTHAJOB,
ocuuuiorpadupoBaHue.

OcHOBHBIE IOHATHUSA U OTIPEACTCHUS, KIacCu(UKaIMs JaTIUKOB.

duznueckre NPUHIUIBI PA0OTHI JATYMKOB, UX XaPaAKTEPUCTUKH.

[TapameTpuueckue OAaTYUKHU: PEOCTAaTHbIE, TEH304yBCTBUTEIbHbBIC, TEPMOUYYBCTBUTEIbHEIE,
WHAYKTUBHbBIE, EMKOCTHBIE, MOHU3AIIMOHHBIE, (DOTOINEKTPUUYECKUE.

I'enepaTopHble JATYUKU: TEPMOIIEKTPUUECKUE, UHIYKIIMOHHBIE, TbE303JIEKTpUYecKue, Xoa.
WuTennekTyanbHble JaTYUKH.

N3mepenue HEINEKTPUUECKUX BEIUYUH SJCKTPUUECKUMU METOIaMHU.

9.1.6. TembI J1a00paTOPHBIX PadoT

. MccnenoBanne HEMTMHEMHON M3MEPUTEIHLHON XapaKTEpUCTUKHU MpeoOpa3oBartelisi Ha IpuMepe

HEJIMHENHOM XapaKTepUCTUKHU TepMonapsl. VM3yueHne n3MepuTebHOro MOCTa
CratucTuuecKUil aHanu3 pe3yiabTaTOB MHOTOKPAaTHBIX KOCBEHHBIX H3MEPEHUNU OJHOMU
BEJINYUHBI.

JluHeliHas anmpoKCHMAIIMS H3MEPHUTEIIBHONH XapaKTepUCTUKH ITPeoOpa3oBaTes, OnpeaeicHue
K023 (ppuIMeHTa TMHEHHON KOPPEISIUU

N3yuenne ycunurenen

HccenenoBanne M3MEpUTEIbHBIX XapaKTEPUCTHUK AAaTYHKA 1[BETA

HccenenoBanne n3MEpUTEIbHON XapaKTEPUCTUKH AKyCTUYECKOTO JaTUnKa

N3yueHne naTunka TemnepaTypsl U BIIa)KHOCTH

N3yueHne naTumka mysbca

9.1.7. IlpuMepHbIii NepeYyeHb BAPMAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. Cioco0n1 JJMHCApU3allun SKCIICPUMCHTAJIbHBIX 3aBUCHUMOCTEH.
. OnpeﬂeneHI/Ie mapaMcTpoOB JIMHEHHOM 3aBUCHUMOCTH U UX HOFp@IJ.IHOCTGﬁ.
. OHpeI[eJ'ICHI/IC mapamMeTpoB q)YHKHHOHaHLHOﬁ 3aBUCHUMOCTH MU HUX HOFpeHIHOCTeﬁ U3 a”Hajinu3a

PE3yJIbTaTOB COBMECTHBIX U3MEPEHHIA.

[Ipsimoe npeobpazoBanue PU3NUECKUX BEIUYHH B YaCTOTY BBIXOJHOIO CHUTHANIa B TaTYUKAX C
YaCTOTHBIM BBIXOJOM, OCHOBAHHBIX Ha 3aKOHOMEpHOCTAX ¢Gusndeckux 3dpdexTon
(ocuumnuctopHsiid 3P deKT, peKoOMOUHAIMOHHAS HEYCTONYMBOCTD, TOMEHHAsA HEYCTOHYHBOCTD

U IpyTHE)

. MeTo HaMMEHBIIINX KBaJApaToB

CornacoBaHa Ha noptane Ne¢ 54053 19



9.2. MeToan4yeckne peKOMeH AU

YueOHBI MaTepuana u3jaraercs B GopMme, MPeIoiaraloie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNbHAs paboTa CTyACHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETr0 Y4eOHOro mpoIliecca.

Hauatp n3yueHue QUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocTosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualaMH, BBIIMOTHEHHE KOHTPOIBHBIX MEPOMPUATHH, MPEayCMOTPEHHBIX
y4eOHBIM IIIAaHOM.

B npouiecce nzydeHust TUCUUILTAHBI ISl Ty4YIIETO OCBOSGHUS MaTepHaia HeoOX0IUMO PEeryspHO
oOpamaTbCcss K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIIMOTEYHON CUCTEMBI, a TAK)KE O0IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COAECPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE U CIEIUMalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIE PA3JIUYHBIM acCHEKTaM
y4eOHOU AMCIUILTHHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIEAYNUTE PEKOMEHIAIIHSIM:

— YTEHHE HUIH MPOCMOTP MaTepHalia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM mays
WHANBHUAYATBHOTO MOHMMAHUS M OCBOCHHS MaTepuala, BbIIENsis OCHOBHBIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MPaKTHKU;

— €CITU B TEKCTE BCTPEUAIOTCS HE3HAKOMBIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEIyeT BBISICHUTh HX
3HAYCHHME I TOHUMaHUs JaIbHEHIIIEro MaTepuana;

— OCMBICIIMBAlTE MPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CTyaeHTsl MOTYT MOJy4aTh WHAUBUIYATbHbIE KOHCYIbTAIlUH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[To nucuumiarHe MOTYT MPOBOJIUTHCA JOMOJHHUTEIbHBIEC 3aHATUS, B T.4. B (opMe BEOMHAPOB.
Pacnucanue BeOMHAPOB U 3amucy BEOMHAPOB MYyOJIUKYIOTCS B AJIEKTPOHHOM Kypce / 3IEKTPOHHOM
YKypHAJIE Mo TUCIUTLINHE.

9.3. TpeﬁoBaHnﬂ K OHCHOYHBIM MaTe€pHaJiaM AJid JUIl ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTAMMU
3A0POBbA U HHBAJIMI0B

Jas nu1 ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMH 3J0POBBS M HHBAIHIOB MPEIYCMOTPEHBI
JIOTIOJIHUTEJIbHBIE OLIEHOYHBbIE MaTepHalibl, IEPEeUeHb KOTOPHIX yKa3zaH B Tabnuue 9.2.
Tabnuma 9.2 — JlomonHUTENbHBIE MaTEepHUaNbl OIEHUBAHUSA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsI M MHBAJIHJIOB
Bup! 7ONOTHUTENBHBIX OLIEHOYHBIX
MaTepHaIoB

DopMBbI KOHTPOJISL U OLIEHKU

Kareropuu obyuaromuxcs
PE3yJIbTaTOB O0YUYCHUS

C HapylIeHHsIMU CITyXa TecTbl, TUCbBMEHHBIE [Ipenmy1ieCTBEHHO MUCbMEHHAS

CaMOCTOSITeNIbHbIE paOOThI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHbIE paOOTHI

poBepKa

C HapyuIeHUSIMU 3pEHUS

CO6€CC,Z[OBaHI/Ie I10 BOIIpOCaM K
3a4CTy, OIIPOC 110 TCPMUHAM

[IpeumymiecTBEeHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTaTEJIbHOTO aIapara

PewreHne quCTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, MHCbMEHHbIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI

K 3a4€Ty

[Ipeumy1iecTBEHHO
JUCTaHIMOHHBIMU METOIaMHU

C orpaHuyYeHUSIMH TIO
0o01IIeMe TUITTHCKUM
MOKA3aHUSIM

TecThl, MUChbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE€ OTBETHI

[Ipenmy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOIIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAHUHA MO OIMCHOYHBIM MaTepuajgamM IJId JUll ¢ OrpaHU4YC¢HHBIMHA

BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

,Z[J'IH Jun ¢ OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3J0POBBA WU MHBAJIHUAOB MPEAYCMATPpUBACTCA
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nocTymHas popMa npeaoCTaBICHHS 3aJaHHA OIICHOYHBIX CPEIICTB, 8 IMEHHO:

— B IIeYaTHOM (opme;

— B IIeYaTHOM (popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BONPOCHL. [ Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYyYECHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B hopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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