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JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cneruanbHocTH) 15.04.06 Mexarponuka u poboTorexHuka, yrBepxkaeHHoro 21.11.2014 rona,
paccMoTpeHa u omoOpeHa Ha 3acemanuu kKademper YU «  » 20 roma, MPOTOKOI
Ne .
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

MOJITOTOBKA CIEIUAIIMCTA 110 MEXAaTPOHHUKE M POOOTOTEXHUKE, BIAACIONIETO HEOOXOMMMBIMHU 3HA-
HUSIMU O TEOPUHU OIIMOOK U 00pabOTKe Pe3y/lbTaTOB U3MEPEHUI U CBA3AHHBIX C HUMHU METOAAX U Cpej-
CTBax M3MEPHUTEIBHOTO KOHTPOJIS M XapaKTEPUCTUKAX M3MEPUTEIBHBIX TIpeoOpa3oBaTesield poOOTOTeXHHU-
YECKOM M MEXaTpOHHOUN NPOAYKIIHH;

dbopMHupoBaHUE CIIOCOOHOCTH pa3paldaThiBaTh METOAUKU MPOBEACHUS SKCIIEPUMEHTOB W IMPOBO-
JTUTH DKCIIEPUMEHTHI M0 MPUMEHEHUIO0 M3MEPUTENbHBIX MpeoOpa3oBaTeneil U JaTYMKOB U 00padaThiBaTh
pe3yNIbTaThl SKCIIEPUMEHTOB C MPUMEHEHHEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHI U TEXHHUYE-
CKHUX CPEJICTB;

dbopMHpOBaHNE TOTOBHOCTH pa3pabaThiBaTh METOIMKY MPOBEIACHUS DKCIECPUMEHTAIBHBIX HCCIIC-
JIOBaHW M HWCTIBITAHUN M3MEPUTEIBHBIX IpeoOpazoBaTeneii MEXaTpOHHOU UM POOOTOTEXHUYECKOU CH-
CTEMBI, CIIOCOOHOCTHIO Y4aCTBOBATh B MPOBEJACHUHU TaKUX UCIIBITAHUN M 00pabOTKe UX pe3y/IbTaTOB;

U3yueHHE TeOpUHr OIIMOOK (MOrperrHoCcTel) (CIy4aiiHbIX, CTATUCTHYECKHUX, a0COMIOTHBIX U OTHO-
CUTEJIbHBIX) U3MEPEHHUH (HU3UUIECKUX BEIUYUH , TOJUUHSIONINXCS PA3IMUYHBIM CTATUCTUYECKH pacmpeie-
JICHUSIM.

1.2. 3agaun IMCHMIIINHBI

—  U3YYUTH TEOPHIO OMHUOOK U 00paOdOTKU pe3ysIbTATOB U3MEPCHHUH U CBSI3aHHOTO C HUMH M3Me-
PHUTEITBHOTO KOHTPOJISI XapaKTEPUCTHK POOOTOTEXHUYECKON M MEXaTPOHHOU MPOAYKIIHH;

—  HAY4HThCS pa3pabaThiBaTh METOAMKH MPOBEACHUS SKCIIEPHMEHTOB U TIPOBOIUTH IKCIICPUMEH -
ThI TI0O IPUMEHEHHUIO U3MEPUTENIBHBIX NMPeoOpa3oBareseili U JaTUUKOB U 00pabaThIBaTh PE3yJIbTAThI IKCIIE-
PUMEHTOB C PUMEHEHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEJICTB;

— W3y4YyeHUE MPHUHIUIOB palOThl, XapaKTEPUCTUK, YCTPOWCTBA MEPBUUYHBIX H3MEPUTEIHHBIX
npeoOpaszoBateneil (1aTYUKOB) C 1EIbI0 BEIPAOOTKH YMEHHI U HAaBBIKOB UX MCIOIb30BAHUS B MPOQPECCHO-
HAJIBHOH JIESITEILHOCTH;

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctummuna «Teopust ommOok 1 00padoTka pesynpratoB m3meperuin» (b1.B.JIB.1.2) otHocurcs
K 050Ky 1 (BapuaTHBHAS 4acTh).

[TocnemyromuMu IUCIUIUIMHAMHU SIBISTFOTCS:  HaydHo-uccnenoBarenbckas pabora (paccpen.),
[IpakTuka 1Mo Mmoay4eHHI0 NPOoQecCHOHATBHBIX YMEHUH W omblTa MPO(EeCCHOHANBHON AEATENbHOCTH,
[Ipenaumniomnas npaktuka, PazpaboTka poOOTOTEXHMUECKHX KOMILJIEKCOB U cucteMm, CoBpeMeHHas 3Je-
MEHTHas 6a3a yrnpaBJIsSIOLIMX CUCTEM POOOTOTEXHHUKH.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HApaBieH Ha (JOPMUPOBAHUE CIEIYIOIUX KOMIETSHIUI:

— IIK-5 cnocobHocThi0 pa3pabaThiBaTh METOAMKH MPOBEAEHUS SKCIEPUMEHTOB M MPOBOIUTH
HKCIIEPUMEHTHI Ha JIEHCTBYIOIUX MaKeTax U 00pa3liax MEeXaTPOHHBIX U pOOOTOTEXHUYECKUX CUCTEM U UX
HOJICUCTEM, 00pabaThIBaTh PE3yabTaThl C MPUMEHEHHEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHNA U
TEXHUYECKHUX CPEICTB;

— TIK-11 roroBHOCTBIO pa3palaTbIBaTh METOIUKY MIPOBEICHUS SKCIIEPUMEHTAIBHBIX UCCIIEA0BA-
HUW ¥ UCTIBITAHUN MEXaTPOHHOM MM POOOTOTEXHUYECKOW CUCTEMBI, CHOCOOHOCTHIO y4acTBOBATh B MPO-
BE/ICHUM TaKUX MCIIBITAHUI U 00pabOTKE UX PE3yNIbTATOB;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUICs TODKEH:

— 3HATh MaTEMaTH4YECKUH ammapar TEOpPUH BEPOSATHOCTEM M MATEMAaTU4YECKOM CTATUCTUKH U
OCHOBHBIE TIOJIOKEHHSI U METO/IB TEOPHH OIINOOK; MOHATHUS U 33/1a41 U3MEPEHHI; TUIIBI OIIUOOK; METO/IBI
00pabOTKU PE3yabTaTOB U3MEPEHH; METOANKY SKCIEPUMEHTAIbHBIX HUCCIIEAOBAaHUNA, OCHOBBI OpraHU3a-
LIUU 3KCIIEPUMEHTA.

—  yMeTb NPUMECHSTH MOJIOKEHHsI TEOPUU OITHOOK (ITOTPENTHOCTEH) K 00paboTKe U MpeIcTaBe-
HUIO pE3YJIbTATOB W3MEPEHUI; MPOBOAUTH CTATUCTUYECKUI aHAIN3 MHOTOKPATHBIX M3MEPEHUN; MPOBO-
JIUTh 00pabOTKy pe3yJbTaTOB M3MEPEHUI C HMCIIOJIB30BAHUEM IE€PCOHAIBHOIO KOMIIBIOTEPA; MPOBOIUTH
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aHaJIM3 JIMHEWHBIX U HETMHEHHBIX W3MEPHUTEIBHBIX XapaKTePUCTHK MpeoOpa3oBareliecii U JaTYuKoB; Jic-
JaTh IpeoOpa30BaHNe HEIMHEWMHONW M3MEPHUTEIIBHON XapaKTePUCTHKU (3aBUCUMOCTH) K TUHEHHOMY BULY,
HAXOAMUTh MapaMeTphl JIMHEHHOI 3aBUCMMOCTH M OCYILIECTBIIATH NEPEXO]] K MapaMeTpaM UCXOIHON Helu-
HEWHOW 3aBHCHMOCTH; IIPOBOAUTH 00pabOTKY OCIMIIIOTpAaMM NMEpEeMEHHBIX CHTHAJIOB COBPEMEHHBIX Ya-
CTOTHBIX JIATYMKOB M TCHEPATOPOB, YCTAHABIMBATh YACTOTY M MEPUOJ KOJIeOaHUH, IPOBOIUThH aHAIH3 H3-
MEpHUTEIbHONW XapaKTEPUCTUKU YAaCTOTHBIX JATYMKOB, ONPENEIATh YYBCTBHTEIHLHOCTh M3MEPHUTEIBHBIX
npeoOpa3oBaTesneil M JaTYMKOB; BEIOUPATh U MPUMEHATH JAaTYMKH U CPENICTBA U3MEpEeHHs], 00pabaThiBaTh
¥ TIPEJICTABIIATH PE3YIbTAThl H3MEPEHHUH.

—  BJAJeTh METOJaMH TEOPUHU OIIMOOK M OOpabOTKM PEe3y/IbTaTOB M3MEPEHHUN M CBSI3aHHBIX C
HUMH METO/IaX U CPEJCTBAX M3MEPHUTEIBHOTO KOHTPOJIS; METOJaMH aHalN3a JAaHHBIX C UCIOJIb30BAHUEM
HIEPCOHAIILHOTO KOMITBIOTEPA ; AHAJIM30M XapaKTEPUCTUK JaTIYMKOB U H3MEPUTEIFHBIX IIpeoOpa3oBaresiei,
OTIpeNICICHUEM YyBCTBUTEIBHOCTH HM3MEPUTEIILHOTO MpeoOpa3oBaTensi; HaBBIKOM O00pPaOOTKU OCIMILIO-
rpaMM IepeMEHHBIX CUTHAJIOB, ONPE/ICICHHs YacTOTHI M IEpHo/ia IEPEMEHHOT0 CUTHAIIA; HABBIKAMU Olle-
HUBAHUS TEXHUUYECKUX XAPAKTEPUCTUK CHUCTEM M3MEPEHHI M MOTPEIIHOCTEH M3MEpPEHUH, HaBbIKAMU Op-
raHU3alyy U IPOBEACHUS U3MEPEHUH.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
1 cemectp
AynuTtopHble 3aHATUSA (BCETO) 72 72
Jleknun 18 18
[IpakTrueckue 3aHATHS 18 18
JlaGopaTtopHbIe pabOThI 36 36
CamocrosTenpHas paboTa (BCero) 108 108
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 44 44
[IpopaboTka TeKIIMOHHOTO MaTepHraa 20 20
[ToaroroBka k MpakTHYECKUM 3aHATUAM, CEMUHAPAM 44 44
Bcero (6e3 ax3amena) 180 180
ITonroroBka m cirada sK3amMeHa 36 36
OO6miast TpyI0€MKOCTb, 4 216 216
3auetHble EauHub! 6.0 6.0

5. Conepxxanue IMCUMILIHHBI

5.1. Pa3znesnsl JUCHUIIMHBI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

Bcero
Mpax. | Ja6. Cany. | 1COB dopmupyeMbl
HazBaHus pa3aenoB IUCLHUIUIMHBL Jlek., u (Ge3 e
3aH., 4 | pab., 9 | pab., q
9K3aMe€ | KOMIETEHLIUU
Ha)
1 cemecTp
1 Beenenue. Buapl u nenu uzmepeHuit 2 2 8 20 32 |IIK-11, [IK-5
2 CraTucTU4ECKUI aHaIu3 MHOTOKpaT- 4 4 4 22 34 |1IK-11, IIK-5
HBIX U3MEPEHUI
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3 Anmnpokcumanus METOJIOM HaUMEHb- 4 4 8 20 36 IIK-11, ITIK-5
IIMX KBaAPaTOB
4 TlpaBwiia onpeaeaeHus U BEIYUCICHUS 4 4 4 22 34 |TIK-11, IIK-5
norpemHocTei. Kak onpenensars u npu-
BOJIUTH ITOTPEIIHOCTH
5 IIpakTnueckue peKOMEHJaluy BBIYHC- 4 4 12 24 44  |IIK-11, TIK-5
JIEHUS IOTPEITHOCTEH s CIIy4yaeB Mpsi-
MBIX U KOCBEHHBIX OJTHOKPATHBIX U
MHOTOKPATHBIX U3MEPEHUM
HUroro 3a cemectp 18 18 36 108 180
Hroro 18 18 36 108 180
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3IenoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUILIMH (TI0 JISKIIHSIM)
Copeprkanue pa3aenoB JucuuIuinHel (no | TpynoemkocTs, | @opmupyembie
HazBanwus paznenon Acp pasit jcn ( pyA ’ PMHPY
JICKIIHSIM) q KOMIICTCHITUHI
1 cemectp
1 Beeneunue. Buapl u OnpeneneHre OCHOBHBIX OHATUM TUCITU- 2 IIK-11, IIK-5
LIeJTU U3MEpEeHUi IUIMHBI U CBSI3aHHBIX C HUMH TEPMUHOB.
Ponbs nHpOpMAIMOHHBIX TEXHOJOTHI B 00-
paboTKe pe3yabTaToB U3MEpPEHUl. 3HaUCHHUE
dbyHIaMeHTalIbHOM U MaTeMaTU4YEeCKOM MO-
TOTOBKHM MH)KEHEPA-KOHCTPYKTOPA-TEXHOJIO-
ra. [Ipenmer, uens u 3a1a4u AUCIUIUIMHBIL.
XapakTepucTrKa Marepuaia JUCIUILUIUHBI U
€ro CTPYKTypa.
Hroro
2 Cratuctu4eckui IIpenensHOE pacnpeneneHue. Yacrora mnoss- 4 ITK-11, TIK-5
aHaJIM3 MHOTOKPATHBIX |JIeHWs u3Mepenus. [lonsTre «McTHHHOE 3HA-
U3MEPEHUN yeHue». Pacnpenenenue 'aycca. IIpenens-
HOE paclpeziesieHue, YCI0BUEe HOPMUPOBKH.
Bri6opounoe cpennee 3HaueHue. Maremaru-
yeckoe oxkuganue. CTaHIapTHOE OTKJIOHE-
Hue. CTaHIapTHOE OTKJIOHEHUE CPETHETO.
CranpmaptHas ommuOka cpeanero. Jucmep-
cus. JloBepurenbHbiil uHTEpBaN. Hopmais-
HBII nHTErpan omubok. Pacnpenenenue
Creronenta. Koo duuuent Cteronenra.
[T1noTHOCTD pacnpeneneHus: BEpOSTHOCTH.
Hroro
3 Annpokcumanus CoBMecTHBIE U3MepeHus. MeTosl HauMEHb- IK-11, ITK-5

METOAOM HAMMCHBIINX
KBaJIpaTOB

mux kBaaparoB. HopManbHbie ypaBHEHUS.
JIvuaus annpokcumaruu. Yucio creneHen
cBO0OO/IBI. ANMIPOKCUMAIIUST METOJIOM HaM-
MEHBIIIUX KBaJIPaTOB: IMapaMeTPhl JTUHEHHOMN
3aBHCHUMOCTH M UX norpemrHoctu. Koaddu-
LIUEHT JIMHEHHON Koppenanuu. CMermaHHbIi
BTOPOU MOMEHT. BEpOATHOCTH HEKOPPEIHUPO-
BaHHOCTH W3MEPCHHBIX BEIIMYMH.
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Hroro
4 TlpaBuna AOCOJIIOTHBIE U OTHOCUTEIIBHBIE ITOIPEIIHO- ITK-11, TIK-5
ONPEICIICHUS U ctu. 3Havamue udpsl. [lorpemrHoctu B
BBIUNCIICHUS KOCBEHHBIX U3MepeHusX. JlecsaTh npaBui
norpemHocTel. Kak onpezaesneHus norpemuocte. [Ipaktuye-
OIIpEAEIATh U CKHE€ PEKOMEHIal1U.
IPUBOJIUTH Wrtoro 4
MOTPEIIHOCTH
5 IIpaktuueckue Omnpenenenue UCKOMOi pu3nueckoit Be- 4 ITK-11, TIK-5
peKoMeHAalNN JMYUHBI U €€ TIOTPEUTHOCTH U3 MPSMBIX WIN
BBIYHCIICHUS KOCBEHHBIX €JUHUYHBIX U3MepeHuil. Ompe-
MOTPEITHOCTEN JIsS JIeJICHUE UCKOMOM (hM3UYECKON BETUIUHBI U
CJIy4aeB MPSIMBIX U €€ MOTPEIIHOCTH U3 IPSIMBIX WM KOCBEHHBIX
KOCBEHHBIX MHOTOKpaTHBIX U3MepeHuil. OnpeneseHne
OJIHOKPATHBIX U napaMeTpoB PyHKIIMOHAILHON 3aBUCUMOCTH
MHOTOKPAaTHBIX U UX MOTPEIIHOCTEN U3 aHaIn3a pe3ynbTaToB
NU3MEpEHUH COBMECTHBIX U3MEPEHUIA.
Hroro 4
Hroro 3a cemectp 18

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (NMOCJAEYIONIUMH) TUCHUIIMHAMHA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMU (TTOCJIEIYIONUMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aensl AMCHMIUIMHBL U MEXIUCITUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOUM NUCHMIUIMHBL, 7151 KOTOPBIX
HEOOXOAMMO M3yYeHUE 00ECIICUMBAIONINX 1

Hanmenosanue MCHUILIMH o0ecreYnBaeMbIX TUCIIUILUTHH

1 2 3 4 5
[Tocnenyromue TUCHUIIITUHBL

1 Hayuno-uccnenoBarenbckas pabora (pac- 4 . . . .
cpen.)
2 [IpakTHKa 0 NOJIY4YEHUI0 IpodeccCuoHalb-
HBIX YMEHUH U OIbITa MPOdhecCUOHAIBHOMN + + + + +
JeSITeTbHOCTH
3 IIpeaauruioMHas mpakTUKa + + + + +
4 Pa3paboTka poOOTOTEXHUYECKUX KOMILICK- N N N N N
COB U CUCTEM
5 CoBpemeHHast 21eMeHTHas 06as3a ynpasJisiio- . . N
IIMX CUCTEM POOOTOTEXHUKHU

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUPyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJOB 3aHATUN
MPEICTaBJICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -
TN

Bunwl 3austuit
Jlab. pad.

Komneren
105051

DOpMBI KOHTPOJIA

Jlek. [Tpak. 3aH. Cam. pa6.
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ITK-5 +

KonTpomasHas pabora, Jk3a-
MeH, KoHCIeKT caMomnoro-
ToBKH, OTUeT 1o 1abopa-
TOopHOH pabote, Onpoc Ha
3aHATHAX, TecT

TIK-11 +

KonrtponpHas pabora, Jk3a-
MeH, KoncnekT camonosro-
ToBKH, OTYeT Mo jabopa-
TopHOU pabote, Onpoc Ha
3aHATHAX, Tect

6. UaTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.

7. JlabopaTtopHble paGoThl

Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

Ha3zBanus paznenos

HanmenoBanwue 1ab0opaTtopHBIX padboT

TpynoemkocTs,
q

dopmupyembie
KOMIICTCHIIN U

1 cemectp

1 BBenenue. Bunnl u
LTI U3MEPEHUN

[TporpamMMHBIE€ TAaKETHI TIOCTPOCHHUS Tpadu-
KOB ¥ aHAJIN3a JAHHBIX N3MEPHUTEIBHBIX Xa-
paKTepUCTUK peoOpa3oBaTeseii, COBMeCT-
HBIX U3MEPEHUH UCCIIETyeMbIX 3aBUCHMO-

CTEH JIBYX BEJIMYHH, H3yYEHHUE BO3MOXKHO-

crei u uaTepgeiica nakero Origin (Origin
Lab) u ero 6ecrutatHoro aHayiora SciDavis.

UccnenoBanue ¢ moMoIipo IporpaMMHBIX
naketoB Origin uiu SciDavis HelTMHEeHHOU
MU3MEPUTEILHON XapaKTePUCTHKH mpeodpa3o-
Baresid Ha MpUMEPE HEJTMHEUHOM BOJIBT-
aMIIEepHOM XapaKTEPUCTUKHU MOIYIPOBOAHU-
KOBOT'O JIM0/a. AHAIU3 HEJIMHEHHOW XapaKTe-
PUCTHKY B IBOWHBIX JIOTAPUPMUIECKUX
KOOPJIMHATAX U B MOIYJIOrapu(pMUUECKIX
KOOpAMHATAX C 1EJbI0 YCTAHOBJICHUS aHAIH-
THYECKOT0 BUJA UCXOIHON 3aBUCUMOCTH
(cTerneHHOM UM 3KCIIOHEHIMANIbHBIN). Jlis
BBISIBJICHHBIX JIMHEHHBIX Y4aCTKOB MPE00-
Pa30BaHHOMN XapaKETPUCTUKU YCTAHOBUTD
YUCJICHHBIE [TApaMETPhl U NIEPEUTH OT HUX K
YU CJIOBBIM TapaMeTpaM UCXOAHON HEJTUHEN-
HOH XapaKTePUCTUKH, IPUBECTH ITAPAMETPBI
C OTPEIIHOCTIAMH, YCTAHOBUTH aHATUTHUYE-
CKHMI BUJI UCXOJTHOM HEJTMHEMHON U3MepH-
TEJIbHON XapaKTEPUCTUKH.

HUtoro

ITK-11, TIK-5

2 CTaTUCTUYECKUI
aHaJIM3 MHOTOKPATHBIX
U3MEPEHUN

CraTtucTuyeckuil aHaIn3 pe3yIbTaTOB MHOTO-
KpPaTHBIX KOCBEHHBIX U3MEPEHUM OJJHOM Be-
JIMYMHBI. AHAJIN3 BAKHOTO MPAKTUYECKOTO
Clly4asi, KOT/1a Hellb3sl MPUMEHSITh OObIYHbBIC
CTaTMETOBI K PE3yJIbTaTaM MPSIMBIX U3MEpE-

IIK-11, IIK-5
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HUH, HO MOXXHO K KOHEYHBIM PE3YJIbTaTaM.
Brinenenue yuactka 3akona OMa Ha BOJIBT-
aMIIEPHOM XapaKTEPUCTHKE, ONPEICICHUE B
Ka4eCcTBE UCKOMOM (pM3NYECKON BEITHUNHBI
YIEJIBHON MPOBOJUMOCTHU AUOAA B HECKOJIb-
KX Toukax (okono 7 - 10 Touek) Ha ydyacTke
3akoHa OMa u craTucTudeckas oopadoTka
pe3yabTaTOB KOCBEHHBIX U3MEPEHUH, OLIEHKA
VCTUHHOIO 3HA4YEHUS IPOBOJIUMOCTH U OLIEH-
Ka €€ MOrPEeUIHOCTH U HaJIeKHOCTH (10BEpH-
TEJIbHOM BEPOSTHOCTH).

Hroro

3 Annpokcumanus

METOAOM HAMMCHBIINX

KBaJApaToB

JInHeliHas anmpokcuManus U3MEPUTEILHON
XapaKTEepUCTUKH NpeoOpa3oBares, onpese-
JeHue KorpPuIreHTa THHEHHOM Koppes-
[[MU: a) IPUBE/ICHNE HeIMHENHOW QyHKIIUH K
JMHEHHOMY BUJYy Uyepe3 npeoOpa3oBaHue
KOOpAWHAT; 0) BhIICTICHNE JTUHEHHBIX
YUYaCTKOB M UX JIMHEHHas! allpOKCUMAIHS; B)
omnpenenaeHue KodpuimenTa TMHEHHON KOp-
peNALNY; T) ONPEACIICHUE TAPAMETPOB JIH-
HEWHOM 3aBUCUMOCTH M MX MTOTPEIIHOCTEN U
NIEPEXO/] K NTapaMeTpaM HEJIMHENHHOW 3aBUCH-
MOCTH U UX MOTPEIIHOCTSIM.

Hroro

ITK-11, TIK-5

4 TlpaBuiia
ONPEIEIICHUS U
BBIUNCIICHHS
norpemrHocreil. Kak
OIIPEAEIATh U
IPUBOANUTH
HOTPEIIHOCTH

HccnenoBanne N3MEpUTEILHBIX XapaKTepH-
CTHK JIaTYMKA TEMIIEPATYPBI C YACTOTHBIM
BBIXOIOM. /{7151 HECKOJIbKUX 3HAYEHHI TeMITe-
paTyphl HCCIIEI0BaTh OCIUILIOTPAMMY BbI-
XOJTHOTO CUTHAJIa TaTYMKa, OTIPEICIIUTh Ya-
CTOTY W TIEPHO]T H3MEPUTEITHHOTO CUTHAA.
HccnenoBath M3MEPUTETBHYIO YaCTOTHO-
TEMIIEPATYPHYIO XapaKTEPUCTHKY U3MEPH-
TEJILHOTO TIPpe0o0pa30BaTelIs, ONPEICIUTh
YyBCTBUTEIHHOCTh U KPYTU3HY MpeoOpa3oBa-
HUS TEMIIEPATyphl B YaCTOTY, YCTAHOBUTH CT-
MeTNeHb INHEHHOCTH XapaKTEPUCTUKH C TIPH-
BJICYCHHUEM METOIOB JIMHEIHOH armpoKcrMa-
I[UU C TIOMOIIBIO TPOTPAMHBIX TTAKETOB
Origin u SciDavis.

Hroro

ITK-11, TIK-5

5 IIpakTuueckue
PEKOMEH ALY
BBIYKCIICHUS
MOTPEITHOCTEN JIsS
CIIy4aeB MPSIMBIX U
KOCBEHHBIX
OJITHOKpaTHBIX U
MHOT'OKpPaTHBIX
U3MEpPEHUN

HccenenoBanne U3MEPUTEIIBHBIX XapaKTEpU-
CTUK JJaTYMKA MarHUTHOT'O NOJIS C YACTOTHBIM
BBIXOZIOM. J[JIs1 HECKOIBKUX 3HAYEHUI Mar-
HUTHOM UHAYKIUU UCCIIEI0BATh OCIIMILIO-
IpaMMy BBIXOZHOI'O CUTHAJA 1aTYMKa, OIpe-
JIEIUTh YaCTOTY U EPUOJ U3MEPUTEIBHOTO
curtaia. Mccnenosars U3MEPUTEIBHYIO Ya-
CTOTHO-MarHUTHYIO XapaKTEPUCTUKY U3Me-
PHUTEIBHOTO MTpeodpa3oBaTessi, ONpeaeIUTh
YyBCTBUTEIBHOCTh U KPYTU3HY NpeoOpa3oBa-
HUsI MarHUTHOM MHAYKIMU B 4aCTOTY, yCTa-

ITK-11, TIK-5
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HOBUTH CTIICTICHb JUHEUHOCTH XapaKTEPH-

CTHKH C IIPUBJICYEHUEM METOJIOB JIMHEMHOMN
aTpPOKCHUMAIIUH C TIOMOIIBIO MPOrPAMHBIX

naketoB Origin u SciDavis.

Uccnenoanne RF-ipeobpazoBaresns compo-
TUBJICHUS B YaCTOTY U IOCTPOEHHOTO Ha €T0
OCHOBe JjaTyuka nepemenienus. Mccnenona-
Hue KoHcTpyKimHu RF-nipeobpazoBarens, ero
M3MEPUTENbHON PE3UCTUBHO-YAaCTOTHON Xa-
PaKTEPUCTUKU U MIOCTPOCHUE IaTUMKA TIepe-
MEIICHHS C YaCTOTHBIM BBIXOJOM HAa OCHOBE
nepeMeHHoro pesucropa u RF-npeobpazosa-
tens. MccnenoBanue n3MepuTeNbHOM Xapak-
TEPUCTHUKH JIaTYNKA TIEPEMEIICHUS C YaCTOT-
HBIM BBIXOJIOM, OTIpE/IeNICHUE YyBCTBUTEIb-
HOCTHU M KPYTHU3HBI TpeoOpa3oBaHus mepeme-
IICHUSI B YACTOTY, OIPE/IeIICHUE CTIEICHH
JTUHEWHOCTH XapaKTePUCTUKHU C TIPUBIICUCHU-
€M METO/IOB JINHEHHOM anmpoKCUMAIIH C T0-
MOIIIBIO MPOTPAMHBIX MakeToB Origin u
SciDavis.

HUroro

12

Hroro 3a cemectp

36

8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HaunmeHnoBaHme mpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuia 8.1 — HauMeHoBaHUE MPaKTUYCCKUX 3aHATHI (CEMHUHAPOB)

Hazsanwns pasacioB

HaumeHoBaHMe NpakTUYECKUX 3aHATUN
(cemuHapoB)

TpynoeMKoCTb,
q

dopmupyemsle
KOMIIETEHIINT

1 cemectp

1 Beeneuue. Buansl u
LEJIU U3MEPEHUIN

KoHnnenuus pemenns AByX OCHOBHBIX 3a/1au:
1) ompeneneHne NCKOMOH (pU3NIECKON Be-
JIMYUHBI ¥ OIIEHKA €€ MOTPEeIIHOCTH 1 HaJexk-
HOCTH (JOBEPUTEIBLHON BEPOSITHOCTH); 2)
olpeieJIeHUe NapaMeTpoB 3aBUCUMOCTH JIBYX
U3MEPSEMBIX (PU3MUECKUX BETMYUH U TI0-
IPEIIHOCTH 3TUX NAPAMETPOB.

HUroro

ITK-11, TIK-5

2 CTaTUCTUYECKUH
aHaJIN3 MHOTOKPATHBIX
U3MEpPEHUN

Pacuer mapameTpoB HOpMaIBLHOTO pacupene-
JICHUS U1 3aJaHHOM CTaTUCTUYECKOU BEI-
OOpKU Ha MPUMEPE TPEX Pa3IUYHBIX BapUaH-
TOB. Yuer nonpaBok CTbIOJEHTA JIsl OTPaHU-
YEHHON CTaTUCTUYECKON BBIOOPKH.

HUroro

ITK-11, TIK-5

3 Annpokcumanus
METOZOM HaMMEHBIIINX
KBaJIpaToOB

[TapameTpsl IMHEHOMN 3aBUCUMOCTH, UX
MIPAKTUYECKOE OIPEEICHUE U BIYUCICHUE
UX morpenrHocTeii: 1) u3 rpaduxa; 2)
KOMITbIOTEpHAasi 00paboTKa Mo aaropuTMam
MeTOo/]a HAMMEHBUINX KBaJIpaToB.

HUtoro

ITK-11, TIK-5
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4 TlpaBuiia Pemenue 3amaq mo Temam: 1) Onpenenenne 4 IK-11, ITK-5
OIIPEECIICHUS U MCKOMOM (pU3MUECKOI BEJIMYUHBI U €€ I10-
BBIUNCIICHHS I'PEUIHOCTH U3 MPSIMBIX MHOTOKPAaTHBIX U3Me-
norpemwHoctei. Kak | penuil. 2) OnpeneneHue NorpemHocTy pusn-
OIIPEAEIATh U 4EeCKOW BEJIMUMHBI ITPU U3BECTHOM CpEJHE-
IPUBOANUTH KBaJIpaTUYHOM OTKJIOHEeHUH. 3) Onpenenenue
HOTPEIIHOCTH HOTPENIHOCTH (PU3UYECKOM BETMUUHBI U3

KOCBEHHBIX €IMHUYHBIX U3MEPEHUM. 4)

Omnpenenenue npezena 10MycKaeMOu I0-

IPEUIHOCTH cpeacTBa u3mepenus. [lone no-

IIyCKa, KJIACC TOYHOCTH.

Hroro
5 IIpaktuueckue Onpenenenue napamMeTpoB (GyHKIHMOHATBHON ITK-11, TIK-5
peKoMeHAalNN 3aBHCHMOCTH M MX MOTPELIHOCTEN U3 aHaJIH-
BBIUNCIICHUS 3a pe3ybTaTOB COBMECTHBIX U3MEPEHUIL.
MIOTPEIHOCTEN I [IpaBuna npuBeAeHNS NOTPEMIHOCTEN MTPU
CJIy4aeB MPSIMBIX U €IMHUYHBIX 1 MHOTOKPATHBIX U3MEPEHUSX.
KOCBEHHBIX Vroro 4
OJTHOKpAaTHBIX U
MHOTOKPATHBIX
U3MEpPEHUN
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B

Tabauie 9.1.
Tabmuma 9.1 — Buapl caMOCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
Bunel camoctostensHON | TpymoeMKocTh, | DopMUpyeEMBIE
HasBanwus pasnenon a PYA ’ PMHPY DopMbI KOHTPOJIS
paboThI q KOMIIETEHIINHT
ceMecTp
1 Benenue. Bunpl |IloaroroBka k nmpaktuye- 6 IIK-11, ITIK-5 KoncnekT camonon-
U eI U3MEPEHUI | CKUM 3aHSTUSIM, CEMUHA- rotoBku, Onpoc Ha
pam 3aHITUAX, OTYET Mo
[TpopaboTka JTeKIHOHHO- 4 Ha6¥p aTopHOH pabo-
ro MaTepuasa Te, lect
OdopmiteHre 0T4ETOB TIO 10
nabopaTopHBIM paboTam
Utoro 20
2 Cratuctuueckuii | [loaroroBka k mpaktuye- 10 ITIK-11, IIK-5 | KoHcnekT camono-
aHan3 CKUM 3aHSITHAM, CEMHUHA- rotoBku, Onpoc Ha
MHOTOKpaTHBIX pam 3aHATUAX, OTUET 110
HU3MEpeHUI TpopaGoTKa NEKIHOHHO- 4 na6¥paTopHon pabo-
T T
ro Marepuala c, lec
OdopmieHne 0TYETOB TI0 8
abopaToOpHBIM paboTam
Htoro 22
3 Annpokcumanus | IToaroroBka k npakTuye- 8 IIK-11, TTIK-5 KoncnekT camonon-
METOI0M CKHM 3aHSITHSIM, CEMHAHA- rotoBku, KoHTpOIIB-
HAUMEHBIINX pam Has pabora, Ompoc
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KBaJIpaToB ITpopaboTKa JEeKIIMOHHO- 4 Ha 3aHATUAX, OTUeT
ro Marepuaina 110 J1JabOpaTopHOM
OdopmiteHre 0TYETOB TIO 8 pabore, Tect
nabopartopHbeIM paboTam
Hroro 20
4 TlpaBuna IToaroroBka K mpaxkTu4e- 10 IIK-11, I[IK-5 | KoHcnekrt camonon-
OIIpENEIICHNS U CKUM 3aHATUSIM, CEMHHA- rotoBku, Omnpoc Ha
BBIUMCIICHUS pam 3aHATUAX, OTYET 1o
norpemHocTei. Kak J1aboparopHoOi pado-
OIPCLIHOCTE [TpopaboTka JTeKIHMOHHO- 4 6,(1)? opHo¥i pa6o
T ATh U T T
onpeae ro Marepuaia c, 1eC
MIPUBOJIUTH
IOrPELIHOCTH OdopmieHne 0TYETOB 110 8
nabopaTtopHbeIM paboTam
Hroro 22
5 IIpaktuueckue IToaroroBka K nmpaxkTuye- 10 IIK-11, IIK-5 | KoncnekT camonon-
peKoOMeHAaluN CKUM 3aHATHUSM, CEMUHA- rotoBku, KoHtposs-
BBIYMCIICHUS pam Has pabota, Onpoc
I HIHOCTEW ISt Ha 3aHATUAX, OTUET
OTPCIIHOCTCH JUT [TpopaboTka JIEKITMOHHO- 4 asa 5 ;0 ve
JTy4aeB MPSMbIX U 1o JabopaTopHOU
clIyHacs Iip ro Marepuaia 0 JIAbOpATOPHO
KOCBEHHBIX pabore, TecT, Dk3a-
OXHOKPATHBIX U OdopmieHne 0T4ETOB IO 10 MeH
MHOTOKDATHBIX nabopatopHbeIM paboTam
M3MEpEHUH Hroro 24
Hroro 3a cemectp 108
ITonroroBka u cnava sk- 36 DK3ameH
3aMeHa
Htoro 144
10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemectp
KoncnexT camMmomoaroros- 6 2 6 14
KH
KontponpHas paborta 6 6 14
Ormpoc Ha 3aHATUAX 5 5 14
OtyeTt no nabopaTopHOM 5 5 14
pabore
Tect 4 6 4 14
Hroro makcumym 3a nepu- 26 18 26 70
on
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DK3aMeH 30

Hapacraromum utorom 26 44 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

basnel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOUN cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaiioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6aJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaONIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OIICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAN4YecKOe M HHGOPMALMOHHOE o0ecrevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa

1. Merposorus, crangapTuzanus U cepTuguKanus [IneKTpoHHbIN pecypc]: YuebHoe nocobue /
[Tepemutuna T. O. - 2016. 150 ¢. — Pexxum gocrtyma: https://edu.tusur.ru/publications/6715 (mara o0-
pamenusi: 27.08.2019).

2. Tlpubopsl U TaTYUKH IKOIOTUIECKOTO KOHTPOIS [DNEeKTPOHHBIN pecypc]: YuebHoe mocodue /
B. W. Tyes, B. C. Conpmatkun, [I. B. CwmupnoB - 2015. 117 c¢. — Pexum pocryna:
https://edu.tusur.ru/publications/5490 (mara o6pamenus: 27.08.2019).

3. HMHcTpyMeHTaNbHBIN KOHTPOJIb ApaMEeTPOB Cpeibl OOuTaHUs [DIeKTPOHHBIN pecypc]: Yueb-
Hoe nocobue / B. C. Connmatkun, I'. B. Cmupnos, B. 1. Tyes - 2018. 100 c. — Pexum poctyna:
https://edu.tusur.ru/publications/7203 (nara obpamenus: 27.08.2019).

12.2. lonoiHuTEAbHAS JIUTEpPaTypa

1. HWHarennekryanbHble cpenctBa usmepenuit [Tekcrt]: yueOnuk nms By3oB / I. . Pannes. - M. :
Axanemus, 2011. - 272 ¢ (manmuuune B oubmorexke TYCYP - 10 3k3.)

2. ABTOoMmaru3anus U3MEpPEeHH, KOHTPOIs U ucnbITanuii [ Tekcr] : yueOnuk mist By3oB / K. I1. Jla-
ThIICH-KO. - M. : Akanemus, 2012. - 320 c. (Hanuuue B 6ubmmorexke TYCVYP - 15 3x3.)

3. Merposorus, cranaapTu3anus u ceptudukanus : yuebHoe nocodue / B. @. Otyanko ; MuHu-
cTepcTBo oOpa3oBaHus U Hayku Poccuiickoit denepaunu, ToMckuii rocy1apCTBEHHBIH YHUBEPCUTET CH-
cTeM ympasieHus U paauodiekTpoHuku (Tomck), Kadenpa snekTpoHHBIX CpeACTB aBTOMAaTH3allUU U
ympasienus . - Tomck : TMIZIO, 2010. - 208 c.. (Hanuuue B 6udmmotexe TYCVYP - 24 7x3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS
1. Teopust ommbOOK U 00pabOTKa PE3yIbTATOB U3MEpPEHUH [DIEeKTpOHHBIN pecypc]: Meronnye-
CKHE YKa3aHHUs K MPaKTUYECKUM 3aHATUAM U K camocTtosTenbHoi padote / I1. H. [Ipo6or - 2018. 50 ¢c. —
Pexxum noctyna: https://edu.tusur.ru/publications/8912 (nara obpamenus: 27.08.2019).
2. Teopus ommboKk U 00paboTKa pe3ynbTaTOB M3MEpPEHUN [DNeKTpoHHBINH pecypc]: Meroauye-
cKMe yKazaHusd K JjabopatopHsiM pabotam / II. H. JlpoGor - 2019. 41 c. — Pexum pnocrtyna:
https://edu.tusur.ru/publications/9070 (mara o6pamenus: 27.08.2019).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOAMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIOTCS B (OopMaXx,
Q/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3JI0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMUCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IipodeccuoHanbHbIe 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

1. http://www.datsys.ru/ - sxypHan "JlaTuuku u cuctemsl"

2. http://www.parc-centre.spb.ru/firms3.htm - Criucox pecypcoB, OCBSIIIEHHBIX U3MEPHUTEITHLHON
TEXHUKE

3. https://www.vniims.ru/activities/redakcionno-izdatelskaya-deyatelnost/izmer/ - Xypran «M3-
MEpUTENIbHAS TEXHUKA)

12.5. Ilepuoanyeckue U3IaHUs
1. ABromaruka, cBsi3b, HHpOpMaTUKa; ABTOMEeTpHs; JlaTunku u cuctemsl / Sensors & systems;
N3mepurenvHas TexHuka; [Ipobdnemsl ynpasnenus / Control Sciences

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00ecIie4YeHHI0
AUCHMILTAHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs YIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U Y4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUILINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U NIPOrPAMMHOe o0ecnedyeHue JJisl NPAKTHYECKUX 3aHA T

YueOHas aymuTopus

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHATUA MPAKTUYECKOTO TUMA, yueOHasl ayIUTOPUs JIJIsl MPOBEACHUS 3aHATUN CEMUHAPCKOTO THUIIA,
MOMEIIEHHE I IPOBEJACHUSI TPYNIOBBIX U UHIUBUAYATbHBIX KOHCYJIBTALIUMA, TIOMEIICHNE JJIsl IPOBE/e-
HUS TEKYIIEr0 KOHTPOJIA U MIPOMEKYTOUHOM aTTeCTaluu

634034, Tomckas obnacts, . Tomck, Bepmnuna ynuna, a. 74, 220 ay.

Ornucanmne UMEIIErocs 000PYIOBAHNUS

- HetOyk Lenovo ideaPad S10-3;
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- Komnbrotep;

- [IpoexTop Nec v260x;

- DKpaH MIPOEKTOPHBI;

- Jlocka MapkepHas;

- Komnerorep (13 mir.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Microsoft Windows 7 Pro

— OpenOftice

Jla6oparopus I'TIO

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, yueOHAast ayTUTOPUS JJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHas ayTUTOpHsI JAJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE JIJIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBECHUS TPYITIOBBIX U WHIAMBHUIYAIBHBIX
KOHCYJIbTALlUM, MOMEIIEHUE JIJIsl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu, ome-
ICHUE JUISI CAMOCTOSTEIBHOM paboThI

634034, Tomckas obnactse, . Tomck, Bepmnuna ynuna, a. 74, 126 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Komnwrorep Celeron;

- Komnsrorep WS3 (5 mirt.);

- Komnsrorep WS2 (2 mit.);

- Jlocka mapkepHasi;

- [Ipoextop LG RD-JT50;

- DKpaH IPOEKTOPHBIIA;

- Dkpan Ha mratue Draper Diplomat;

- Ocuumnorpag GDS-820S;

- [TasmpHas cranmust ERSA Dig2000a Micro (2 mT.);

- [Masmpnas craniust ERSA Dig2000A-Power;

- Kononku Genius;

- Beb6-xamepa Logitech;

- Poyrep ASUS;

- [IpourpsiBarenns DVD Yamaha S661;

- Y4yeOHO-MeToInuecKas JInTeparypa;

- Kommutekt cienmanusupoBanHoi yueOHON Mebenu;

- PaGouee mecto npenogaBaress.

ITporpaMMHoO€e obecrieueHue:

— Microsoft Windows 7 Pro

— OpenOffice

Jlaboparopus ympaBieHus TPOEKTaMu

yueOHas ayIuTOpHUs JUIS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHas ayTuTOPUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHast ayTUTOPHsI JIJIsl TPOBEJCHHMSI 3aHSATUI CEMHUHAPCKOTO TUTIA, TIOMEIICHHE JIJISl KypCOBOTO MPOCKTHU -
poBaHUA (BBIMOJHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTAIINMN, TIOMEIIIEHUE TSI TPOBECHHS TEKYIIEro KOHTPOJIS U MMPOMEXYTOUYHOU aTTeCTalluu, IoMe-
[IEHHE IS CAaMOCTOSATENBHON paboThI

634034, Tomckas obnacts, . Tomck, Bepiununa ynuna, 1. 74, 414 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Komnsrorep WS2 (6 mit.);

- Komnsrorep WS3 (2 mr);

- Komnsrotep Celeron (3 mT.);

- Kommerotep Intel Core 2 DUO;
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- [Ipoexrop Nec;

- DKkpaH mpoeKTopHbIi Projecta;

- CTeH/ nepeBUKHOM C I0CKOI MarHUTHOM;

- Akyctrueckas cuctema + (2xononkun) KEF-Q35;

- Konnumonep nacrennoro tumna Panasonic CS/CU-A12C;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoe obecrnieueHue:

— Microsoft Windows 7 Pro

— OpenOftice

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador

JlaGoparopus I'TIO

ydeOHast ayJuTOPHS TSI TPOBEICHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHUS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
yueOHast aymuTOpus IJIsl IPOBENIECHHS 3aHSITHH CEMHHAPCKOTO TUTIA, TOMEIICHUE JIJIST KypPCOBOTO MPOEKTH -
poBaHUs (BBIMOJHEHHUS KYpCOBBIX paboT), MOMELIECHHUE JIJIs TPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJBTAIINH, TOMEIIEHUE ISl IPOBEACHHUS TEKYIIETO KOHTPOJIST M TIPOMEKYTOYHOUW aTTeCTAIUH, TTOMe-
IIEHHUE JUIsI CAMOCTOSTENBHOM paboThI

634034, Tomckas obmacts, . Tomck, Bepmuauna ynwua, n. 74, 126 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Kommnbrotep Celeron;

- Kommbrorep WS3 (5 mit.);

- Kommsrorep WS2 (2 mit.);

- Jlocka MapkepHasi;

- [Ipoextop LG RD-JT50;

- DKpaH NPOEKTOPHBIH;

- DkpaH Ha mrtatuBe Draper Diplomat;

- Ocuumnorpag GDS-820S;

- [Tasmpraas cranmust ERSA Dig2000a Micro (2 mT.);

- [MTaszmpuas cranmus ERSA Dig2000A-Power;

- Kononku Genius;

- Be6-kamepa Logitech;

- Poyrep ASUS;

- [IpourpsiBarens DVD Yamaha S661;

- Y4yeOHO-MeToIMuecKas JInTeparypa;

- Kommuiekt cnienmanuzupoBanHoi yueOHoN Mebenu;

- PaGouee mecto npenoaBares.

[TporpammHoOe obecrieueHue:

— Microsoft Windows 7 Pro

— OpenOftice

JlaGoparopus yrpaBJIeHUs IPOSKTaMU

yueOHasi ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JICHUS 3aHATUI MPAKTUYCCKOTrO THITA, y4eOHAsT ayTUTOPHS JIJIs IPOBEACHUS 3aHATHI J1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI IJIsl TPOBEIACHHUSI 3aHSATHI CEMUHAPCKOTO TUTIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOCKTHU -
poBaHHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MOMEIIECHUE JUTsl TPOBEACHUS TPYIIIOBBIX W WHIMBHIYaIbHBIX
KOHCYNbTAIIUMN, MIOMEIIIEHUE ISl TPOBECHHS TEKYIEro KOHTPOJIS U MPOMEXYTOUYHOU aTTeCcTalliu, oMe-
IICHHUE JUTSI CAMOCTOSTEIIBHON paOOThI

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 414 ayn.

OrnucaHue MMEOIIErocss 000PYIOBAHHUS

- Komnsrorep WS2 (6 mirt.);

- Kommerorep WS3 (2 mr);

- Kommerotep Celeron (3 mirt.);
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- Komnsrotep Intel Core 2 DUO;

- [IpoexTtop Nec;

- DKpaH npoekTopHbIi Projecta;

- CTeH]1 nepeIBM>KHOM C TOCKOM MarHUTHOM;

- Akyctuuaeckas cucrema + (2xononkn) KEF-Q35;

- Kongummonep nacrennoro tuna Panasonic CS/CU-A12C;
- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpenomaBarens.

[TporpamMHOe obecrieueHue:

— Microsoft Windows 7 Pro

— OpenOftice

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecriedyeHne Il CAMOCTOSITe IbHON padoThl
Jns camocTosTeNnbHOM paboThl HCTONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIoJI0KEHHBIE 10 a/Ipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapwmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. Tomck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmebOeb;

- koMnbroTeps! Ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TIOAKIIOUYEHBI K ceTH «HTepHeT» M 00ecrneunBaT AOCTYI B JIEKTPOHHYIO HH-
(dopMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOTo obeceueHus:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIHHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBoeHHe NUCHUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0pPOBbS U MHBAIHMJAMU
OCYILECTBIIIETCS C UCIIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIETO U CHEeMaIbHOI0 Ha3HAUYCHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKUX CPEACTB MpueMa/mepena-
4yl yueOHOI nH(pOopMaLuy B JOCTYIHBIX (popMax, MOOMIIbHOM cUCTEMBI NTPENoJaBaHusl sl 00ydaronuxcs
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas ayTuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyyaromyecsi ¢ HapylleHUeM cilyxa, 000py/l0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BUJEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM [IPETyCMOTPEHO HUCIIOJIb30BaHUE B
JEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTENEN A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ 00YYaIOUIMMHCS € HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aANNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOMCTBA BBOAA MH(OPMAIIUU U IpyrHe TEXHUYECKHE Cpe/ICTBa IprueMa/mepe-
Jau yuyeOHOM MHpOpMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOYUeHUs JUIs JItoJel ¢ UHBaA-
JUJTHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. I uccnenoBaHus aHAIMTUYECKON (MaTeMaTHYeCKOM) CBA3H JIBYX pa3iMuHbIX (PU3HMUECKUX Be-
JIMYUH OPUMEHSIOTCS ... [1) COBMECTHbBIE U3MEpEHHsT; 2) OJJHOKpPATHbIE U3MEPEHUs; 3) MHOTOKpATHbIE U3-
MepeHust; 4) eTMHUYHbIE U3MEpPEHUs |

2. Crenenb, 10 KoTopoil Habop Touek (x1, yl), ..., (XN, yN) noarBepxaaer JMHEHHYIO 3aBUCH-
MOCTb MEXIY X U Yy, u3Mepsiercs... [1)kodpduueHToM HaAeKHOCTH; 2) KOA(P(PUIUEHTOM CUHTYISPHO-
CTH ; 3) KOdPDUITUEHTOM HEONPEAEICHHOCTH; 4) KO (HUIIUEHTOM JIMHEHHOM KOPPENSLUH |

3. Koo dpuumeHt, yunThiBatomuii OrpaHUY€HHOCTh KOJIMYECTBA U3MEPEHUN MPU aHAIM3€ MHOIO-
KpaTHBIX U3MEPEHHUI OAHOM BeNW4MHBI Ha3bIBaeTcd... [1) koapduument CroroneHTta ; 2) koddduiueHt
YMHOXeHHUS; 3) koopduient Bunkokcona; 4) ko3 puineHT HelmmHeHHOCTH |

4. [l ycTaHOBJICHUS BUJA U AHAJIMTHYECKON (hOPMBbI HETMHEWHOM B3aMMOCBSI3U JABYX PA3IUYHBIX
(Gu3MYECKUX BEIMYUH, MOIYYEHHON B SKCHEPUMEHTE, IPUMEHSIOT ... [1) HHTerpupoBaHue HKCIEPUMEH -
TaJbHOM 3aBUCUMOCTH; 2) JTMHEAPU3ALMIO SKCIIEPUMEHTAIbHONW 3aBUCUMOCTH; 3) auddepeHunpoBanme
AKCIIEPUMEHTAIILHON 3aBUCUMOCTH; 4) IEKOMITO3HITNIO SKCIIEPUMEHTAILHON 3aBUCUMOCTH |

5. Hawmmydmedl OLEHKOM MCTHMHHOrO 3HayeHUs X MHOTOKPAaTHO H3MEPEHHOW BEIUYMHBI
sBysieTcs ...[1) HauOospiiee 3HaYeHNE U3 BHIOOPKH; 2) BEIMUMHA IUCTIEPCUH; 3) HECMEIICHHOE OTKJIOHE-
Hue; 4) BEIOOpOUHOE cpe/iHee 3HaYeHNE |

6. AOCOIOTHASI TTOTPENTHOCTh YKA3bIBAET YUCICHHO JIJII UCTUHHOTO 3HAYCHHUS ... [1)qoBepuTen-
HbI€ TPAHULIBI ; 2) HAJISKHOCTh U3MEPEHUS; 3) CUCTEMAaTUUECKYIO OIINOKY; 4) BEpOATHOCTh OLICHKH |

7. I3mepeHus 1ByX paziuyHbIX (U3UUYECKUX IIEPEMEHHBIX, KOTOPbIE MPOBOJATCS JUIsl UCCIIE0BA-
HUSl MaTeMaTHUYECKOM CBSI3U ATHX ABYX IEPEMEHHBIX, Ha3bIBAIOTCA .....[ 1) HECMELIEHHBIMHU; 2) KOCBEH -
HBIMU; 3) NPSAMBIMU; 4) COBMECTHBIMU |

8. AJeKBaTHBIN CTATUCTHUYECKUNH METOA O0OpabOTKH Pe3y/IbTaTOB COBMECTHBIX M3MEPEHUN — 3TO
METOJ ........ [1) cexymux; 2) Pynre — Kyrra; 3) 'occera; 4) HaMeHbIINX KBaIpaToB|

9. Korna n3mepsiemas BEIMYMHA ONPEAEIIAETCS Cpa3y HEMOCPEACTBEHHO II0 NOKa3aHUAM U3MEpU-
TEJIBHOTO NMPUOOpPA, U3MEPEHUS HA3BIBAIOTCS ....... [1)HenpsiMbIMU; 2) KOCBEHHBIMHU; 3) TPaAUIIMOHHBIMY;
4) npsAMBbIMH |

10. Ecnu u3mepsiemasi BeIMUMHA BBIYUCISAETCS U3 PE3yJAbTaTOB IPSIMbIX M3MEPEHHM ApPYyrux Be-
JIMYUH, KOTOPBIE CBSI3aHbI C H3MEPSIEMON BETMYMHOMN ONpeieIeHHON (PyHKIIMOHATIBHON 3aBUCUMOCTBIO, TO
37O ....[1)coBMeCTHbBIE U3MEPEHHUS ; 2) HECOBMECTHBIE U3MEPEHUS; 3) eqUHUYHbIE U3MEPEHNs; 4) KOCBEH-
HBIE U3MEPEHUS |

11. JloctaTouyHO TOYHOE OMpeneIeHNE NCKOMOU (PU3NYECKON BETMYMHBI U OIICHKA €€ MOTPEeITHO-
CTH PEILIAETCS IIyTEeM IIPOBEIAECHHUS ....... [1) eAMHUYHBIX U3MEPEHUI HCKOMOM (pU3MUeCKON BETUYUHBI; 2)
COBMECTHBIX M3MepeHUll (u3NYecKol BEIUUMHBI U €€ MOTPEIIHOCTH; 3) MHOTOKpPAaTHBIX U3MEpPEHUl Mo-
IPEIIHOCTH (PU3NYECKON BENMYMHBL, 4) MHOTOKPATHBIX M3MEPEHUH HCKOMOW (PU3MUECKOW BETMYMHBI U
CTATUCTUYECKON 00paOOTKON ITUX H3MEPEHUH |

12. npu GOIBIIOM YKCIIE U3MEPEHUH ClydaiHble MOTPELIHOCTH OIMHAKOBOW BEIMYHMHBI, HO pa3Ho-
r0 3HaKa BCTPEYAIOTCH ........ [1) He wacTo; 2) KpaitHe penko; 3) HepaBHOMEPHO; 4) OMHAKOBO YacTO |

13. Gonpiire Mo aGCOMIOTHON BETMYMHE MOTPEIIHOCTH BCTPEUYAIOTCH .......... [1) oueHs penko; 2)
OUEHb YacCTO; 3) TaKKe, KaK U MaJible; 4) pexe, 4eM MaJjbie]

14. Ecan N — Konn4ecTBO MHOTOKPATHBIX U3MEPEHUH (PU3NUECKON BETUUMHBI, TO B IIpeJerne pac-
MpEAEIEeHNE JUCKPETHBIX U3MEPEHUN CTPEMUTCS K ........ [1) 6eckoHEUHOCTH; 2) HEU3MEHHOMY BUIY; 3)
HaCBILEHNIO; 4) HEMPEPBIBHON KPUBOW, KOTOpasi Ha3bIBAETC MIPENEIbHBIM PACIIPENEICHUEM |

15. 3HaueHue X, K KOTOPOMY Mbl IIPUOIMKAEMCS IO MEPE OCYILECTBIEHHUS BCe OOJbIIEro Yucia
U3MEpPEHUIl, BHIOIHAEMBIX BCe 00JIee TIIATENbHO, MOKHO CUHUTATD ............ [ 1) mpenesbHBIM 3HAYEHU -
€M BEJIMYMHBI X; 2) HEMpeAeIbHbIM 3HAaUEHUEM BEJIMYMHBI X; 3) OLICHOYHBIM 3HAYEHHEM BEIHUYUHBI X; 4)
VCTUHHBIM 3HAYEHUEM BEJIMUMHBI X |

16. Ecnu pe3ynbTaThl U3MEPEHUS BEIMYMHBI X MOABEPKEHBI TOJBKO CIIY4alHbIM OIIMOKaM, TO UX
MPEAEIBHOE PACIIPEIETICHUE ECTD . ........... [1)dynkius YeOsimena; 2) nonunom Jlarpanxa; 3) nenpra —
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bynkuus; 4) pyaxnus ["aycca]

17. Yto Takoe cpeACTBO M3MEpPEeHHH [1) TEXHHMUECKOe CPEACTBO , MIPEAHA3HAYCHHOE TSI H3Mepe-
HUH ; 2) 3JEKTPOHHOE TEXHUYECKOE CPEIACTBO; 3) TEXHUIECKOE CPENICTBO sl 00paObOTKU MU3MEPUTEILHOM
uHpopmaIuy ; 4) KOMIUIEKC TEXHUYECKUX CPENICTB M1l 00pabOTKH U3MEPHUTEIIbHON HH(OPMAITHH |

18. s xoHeuHoro Habopa N M3MepeHui pa3yMHO CUMTAaTh HaWIydIeil OIleHKOM XHauia UCTHH-
HOTO 3HAYCHUS X ....... [ 1) (N=1) — oe 3HaueHwue; 2) HauOoJbIIIee 3HAUCHHUE; 3) cpeaHee 3HadeHHeE ; 4)
HaWMEHbIIIee 3HAYCHUE |

19. Tlpu maneix KomuyecTBax n3MepeHui N npenesibHoe HOpMaJIbHOE pacipeesieHue CIeayeT 3a-
MEHHUTH HA ........ [1) pacnpenenenue bounra; 2)pacnpenenenue CtbroneHTa ; 3) pactpenenenue bepnyn-
nu; 4) pacnpenenenue Makcena|

20. MetogoM u3MepeHUsl Has3bIBaeTCs [1)COBOKYMHOCTH NMPHUEMOB CpaBHEHUS M3MEpsSEMOIl Be-
JIMYUHBI C €€ eIUHUIICH; 2) COBOKYITHOCTh MPUEMOB MCIOIb30BaHUS MPU U3MEPEHUH (HU3UYECKOTO SIBIIE-
HUSI, HA KOTOPOM OCHOBaHO u3MepeHue; 3) COBOKYIMHOCTh ACUCTBUI MO 00ECHICUCHHUIO B3aMMOICHCTBUS
cpenctBa usmepeHusi ¢ 0obekToM; 4) COBOKYIMHOCTh MAHMITYJISILUNA MpPU KOMMYTAllMM HW3MEPHUTENbHBIX
npubopoB |

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. Kimaccudukanus usmepenuii. ismepenus nmpsimbie, KOCBEHHBIC, COBMECTHBIE M COBOKYITHEIE.

2. Knaccuduxanuus MeTo/j0B U3MEepeHUs: PU3NUECKUX BEIUYMH. MEeTOo/1 HelOCPEACTBEHHOM OIIEH -
KM M METOJI CPAaBHEHHUSI C MEPOM.

3. CyTb NOHATHIL: U3MEPEHUE, UCTIBITAHUE, KOHTPOJIb

4. Knaccudukauus norpemnocteil. CucreMaTHuecKHe U Cy4aiHbIe MOIPENIHOCTH.

5. IIpaBuna cyMMHUpOBaHUs IOIPELIHOCTEN.

6. JloBepUTEIbHBIA HHTEPBAJ MOIPELUIHOCTH.

7. Knaccuduxkanus cpeacts usmepenuii (CH).

8. Merponoruueckue xapakrepuctuku CH.

9. IlorpemHocTy cpencTB U3MEpPEHHUs, nX HopMuposanue. Knaccsl Tounoctu CU.

10. O6paboTKa pe3yabTaToOB MPSAMBIX OJHOKPATHBIX U3MEPEHUH.

11. Onpenenenue pe3ynbraTa U MOTPEMIHOCTH KOCBEHHBIX U3MEPEHUH.

12. O6paboTKa pe3yabTaToB MPSMBIX MHOTOKPATHBIX PAaBHOTOUHBIX U3MEPEHUH.

13. IlpaBuna npeacraBiaeHUs pe3yJIbTaTOB U3MEPEHUH.

14. Curnansl U3MepUTENIbHON HHPOPMALIUH.

15. O60011eHHbIE CTPYKTYPHBIE CXEMbI IPUOOPOB NPSMOT0 U YPaBHOBEIIMBAIOILIET0 Ipeodpa3zoBa-
HUs

14.1.3. TeMbl KOHTPOJILHBIX Pa0dOT
1) CrocoObl MuHEapu3ay SKCIEPUMEHTANBHBIX 3aBUCUMOCTe. OnpeneneHrne napaMmeTpoB JH-
HEWHOM 3aBUCUMOCTH U MX ITOTPEUIHOCTEM.
2) Ompenenenre napameTpoB (HyHKIMOHAJIBHON 3aBHCHMOCTH M MX MOTPEIIHOCTEH M3 aHalu3a
pE3yJIbTATOB COBMECTHBIX U3MEPEHUH.

14.1.4. Tembl OnIPOCOB HA 3aAHATHUSAX

OnpeneneHre OCHOBHBIX MOHATHH TUCIMIIMHBI M CBSI3aHHBIX ¢ HUMHU TepMHHOB. Ponb nnpopma-
IIMOHHBIX TEXHOJIOTUN B 00paboTKe pe3yinbTaToB U3MEPEHUN. 3HaueHne pyHAaMEeHTAIbHON U MareMaTH-
YECKOM MOJArOTOBKU MH)KEHEPA-KOHCTPYKTOpa-TexHouora. IIpenMer, nens 1 3a1a4u JUCHUIIINHBL. XapakK-
TEPUCTUKA MaTepHalla JUCHUIIIIMHBI U €T0 CTPYKTYpa.

IIpenensHOe pacnpenenenue. Yacrora nosiBiieHus u3MepeHus. [IoHsATHE «MCTHUHHOE 3HAYCHUE.
Pacnipenenenne ["aycca. [lpenensHoe pacnpeneneHue, ycioBiue HOPMHPOBKH. BriOopodHOe cpenHee 3Ha-
yeHne. Maremarnueckoe oxunanue. CraHpapTHoe OTKiIOHEHHE. CTaHAApTHOE OTKIOHEHHE CPEIHETO.
CranpaprtHas ommbka cpeanero. Jucnepcus. [{osepurtenbubiii uHTEpBai. HopManabHbIH HHTETpas OIIU-
6ok. Pacripenenenue Cteionenta. Koapunuent Croronenra. [InmoTHOCT pacnpeieneHns: BEpOSITHOCTH.

CoBmecTHbIE M3MepeHus. MeTon HauMeHbIINX KBaapaToB. HopmanbHble ypaBHeHud. JInHua an-
npokcuMaruu. Yucio crerneneit cBo0obl. ANMPOKCUMALIKS METOI0OM HAUMEHBIIINX KBaPATOB: MapaMeT-
pBl JTMHEHHON 3aBUCUMOCTH M UX norpemHocTd. Koadduuuent nunelinoil koppensaunu. CMeniaHHbIN
BTOPON MOMEHT. BEpOATHOCTH HEKOPPEIUPOBAHHOCTH U3MEPEHHBIX BEJIUYHH.

AOCOIIIOTHBIE M OTHOCHUTEJIbHBIE MOTPeIHOCTH. 3Havanue nudpsl. [lorpemHocTd B KOCBEHHBIX
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U3MepeHusX. JlecsaTs MpaBuil ONPENEIICHNs OrpeIHOCTEN. [IpakTnyeckue pekoMeHaauu.

OmnpeneneHne UCKOMON (PU3MYECKON BEMYMHBI U €€ MOTPEIIHOCTH U3 MPSIMbIX WIM KOCBEHHBIX
€IMHUYHBIX M3MepeHuil. OrnpeneneHrne UCKOMON (pU3MUECKON BETUYMHBI U €€ MOTPEIIHOCTH U3 MPSIMBIX
WIN KOCBEHHBIX MHOTOKPATHBIX M3MepeHuil. OnpeneneHue napameTpos (PyHKIMOHAIBHON 3aBUCUMOCTH
U UX MOTPEIIHOCTEN U3 aHAJIN3a PE3YIbTaTOB COBMECTHBIX U3MEPEHUM.

14.1.5. Bonnpochl Ha caMONIOATOTOBKY
KoMrmibloTepHble TEXHOJIOTHMM B 00pabOTKEe pe3yabTaToB u3MepeHuil. CaMocTosTeNbHas Mpopa-
6oTka Tembl: «PazpaboTka MeTonuKu 3KcriepuMeHTa». CTaTUCTUYECKU aHAIU3 MHOTOKPAaTHBIX M3Mepe-
Hull. Opranu3zanuy, 3aHUMaroLecs: pa3paboTKoi MPOrpaMMHOTo odecrieueHus Uit 00pabOTKHU 1 aHaJIU -
3a naHHbIX. Crienuanu3upoBaHHbIE IPOTrPaMMHBIE MTAKEThl IPOrPAMMHOTO aHAIM3a JAaHHBIX. MeTo/bl Jin-
HEWHOM almnpOKCHMALIHH.

14.1.6. Tembl 1aG0paTOpHBIX padoT

CraTucTHYecKUi aHalu3 pe3yJbTaTOB MHOTOKPAaTHBIX KOCBEHHBIX M3MEPEHUN OIHOW BEIWYUHBI.
AHann3 BaKHOTO MPAKTHYECKOro clydyasi, KOrzia HelJib3sl IPUMEHSATh OOBIYHbBIE CTATMETOIbI K pe3ysibTaTaM
IPSIMBIX U3MEPEHUH, HO MOXKHO K KOHEUYHBIM pe3ynbTaTaM. BeljeneHue yyactka 3akoHa OMa Ha BOJIBT-
aMIIEpPHOI XapaKTEepUCTUKE, ONpeeNiCHUE B KaYeCTBE UCKOMOM (PM3NYECKON BETMUUHBI YAEIbHOU MPOBO-
JUMOCTH JTMOJIa B HECKOJIBKUX Toukax (okono 7 - 10 Touek) Ha yyacTke 3akoHa OMa M CTaTUCTUYECKAs
00paboTKa pe3y/IbTaTOB KOCBEHHBIX M3MEPEHHIl, OlleHKa UCTHHHOIO 3HAUYEHUSI MIPOBOJMMOCTH M OLICHKA
€€ MOIPEUIHOCTH U Ha/IEXKHOCTH (JOBEPUTEIBHON BEPOSITHOCTH).

JluneiiHas annpoxcuManus U3MEPUTEIbHON XapaKTePUCTUKHU MTPeoOpa3oBaTelis, ONpeesieHue KO-
s dunrenHTa TUHEHHON KOpPpeslMU: a) NIPUBEACHUE HEIMHEHHON (QYHKUIMHU K JTMHEHHOMY BUIY 4epes
npeoOpa3oBaHue KOOpAUHAT; O) BbIIEICHHE JUHEHHBIX YYaCTKOB U WX JIMHEWHas allpoKCUMAIlus; B)
onpezaeneHue ko3 duireHTa TMHSHHON KOPPETSIUH; T) Onpee/ieHue TapaMeTpOB JIMHEHHOW 3aBUCUMO-
CTHU ¥ UX MOTPEIIHOCTEN U NEPEXO]] K NapaMeTpaM HEJIMHEUHON 3aBUCUMOCTH U UX MOTPEIIHOCTSIM.

HccnenoBanne M3MEPUTENbHBIX XapaKTEPUCTUK JaTYMKa TEMIIEPATypbl C YACTOTHBIM BBIXOJOM.
s HECKONBKUX 3HAUYEHUW TEMIIepaTypbl UCCIEAOBATh OCUMIUIONPAMMY BBIXOAHOIO CHUTHAlA J1aT4MKa,
OINpEAEIUTh YaCTOTy U MEPUOJ U3MEPUTENBHOIO curHana. lMccienosars U3MEpUTENBbHYIO YaCTOTHO-TEM -
NEePaTypHYIO XapaKTePUCTUKY U3MEPUTEIHHOTO IPeoOpazoBaTesi, ONpeAeIUTh YyBCTBUTEIILHOCTh U KPY-
TU3HY IIPeoOpa3oBaHUs TEMIIEPATYphl B 4acTOTY, YCTAHOBUTH CTIICNIEHb JIMHEWHOCTH XapaKTEPUCTUKU C
MPUBIICYCHUEM METO/IOB JMHEHHON ammpoKCHMMallid C TOMOIIbIO IMporpaMHbIX makeToB Origin u
SciDavis.

HccenenoBanne M3MEpPUTENBHBIX XAPAKTEPUCTUK JAaTYMKAa MAarHUTHOTO MOJISI ¢ YaCTOTHBIM BBIXO-
JoM. JIJ11 HECKONBKUX 3HAUYEHUM MarHUTHOW MHIYKIUU UCCIIE0BATh OCIWIJIOTPAMMY BBIXOJHOI'O CUTHA-
Jla JaT4MKa, ONPEAENIUTh YaCTOTY U IEPUOJl U3MEPUTENIBHOIO cUrHazia. McciaenoBars H3MEPUTENBHYIO Ya-
CTOTHO-MarHUTHYIO XapaKTEPUCTHKY U3MEPUTEIBHOTO MPeoOpa3oBareis, ONpeleIuTh YyBCTBUTEIBHOCTD
U KpyTHU3HY NpeoOpa3oBaHMsi MAarHUTHOM MHAYKLUHU B 4acTOTY, YCTAHOBUTH CTIENEHb JIMHEWHOCTH Xa-
PaKTEpPUCTUKU C MPUBJIEUECHUEM METOJIOB JIMHEHHON anNpOKCUMAlMK C IOMOILBIO ITPOrPaMHBIX TAKETOB
Origin u SciDavis.

[TporpaMMHBIE TAKEeThl MMOCTPOCHUS TPAPUKOB M aHAJIN3a JAHHBIX M3MEPHUTEIbHBIX XapaKTepH-
CTHK IpeoOpa3oBatesiel, COBMECTHBIX U3MEPEHUI HCCIeayeMbIX 3aBUCUMOCTEH JIBYX BEJIMYUH, U3yUCHUE
BO3MOXKHOCTEH U nHTep(eiica nakeroB Origin (Origin Lab) u ero 6ecrarHoro ananora SciDavis.

HccnenoBanne ¢ moMoIipio mporpaMMHbIX naketoB Origin win SciDavis HeTuHEeHHON H3MepH-
TEJILHOM XapaKTEPUCTUKHU MpeoOpa3oBarelis Ha MpuMepe HETMHEHHON BOJBT-aMIEPHON XapaKTePUCTHKU
MOJYTIPOBOJHUKOBOTO JHOAA. AHAIW3 HEIMHEHMHON XapaKTepUCTHKU B JBOMHBIX JorapuMuuecKux
KOOpAMHATaX U B IMOJYJIOTapHU(PMUYECKUX KOOpPAWHATAX C LENbI0 YCTAHOBICHHUS aHATUTHYECKOrO BUIA
MCXOTHOW 3aBUCHUMOCTH (CTETIEHHOM WJIM SKCHOHEHLHUAIbHBIN). JIJi1 BBISIBICHHBIX JIMHEHHBIX Y4aCTKOB
npeoOpa30BaHHON XapaKeTPUCTHKH YCTAaHOBHUTH YMCIICHHBIC MAapaMeTPhl U MEPEHTH OT HUX K YHCIOBBIM
rapameTpam HUCXOJHON HEJIMHEWHOM XapaKTEePUCTHKH, IPUBECTH MapaMETPhI C MOIPEIIHOCTAMHU, YCTAHO-
BUTh QHAJIUTUYECKHUI BUJI UCXOJHON HEITMHEUHON U3MEPUTEIIBHON XapaKTEPUCTUKH.

Uccnenoanue RF-npeoOpa3oBarensi CONPOTUBICHUS B YaCTOTY U IMOCTPOSHHOTO HA €ro OCHOBE
narynka nepemernenus. MccnenoBanne xkoHCTpykuuu RF-mpeoOpazoBarens, ero M3MEpUTEIbHON pe3u-
CTUBHO-YaCTOTHOM XapaKTEPUCTUKH U MOCTPOEHUE JAaTYMKA NEPEMEIIECHHS C YaCTOTHBIM BBIXOJIOM Ha
OCHOBE NepeMeHHOro pesucropa u RF-mpeodpazoBarens. VccnenoBanue n3MEepUTEIbHON XapaKTEPHCTH -
KU JIaTYMKa TIepEeMEUIeHHs] C YACTOTHBIM BBIXOJIOM, OIPEJIeICHHE YyBCTBUTEILHOCTH U KPYTU3HBI Mpeo0-
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pa3oBaHud MEPEMCIICHUA B YaCTOTY, OMPCACIICHUC CTIICIICHU JIMHEHHOCTH XapaKTCPpUCTUKHU C IIPUBJICHUC-
HUEM METOJIOB JTMHEHHOW armmpoKCUMAIIUU ¢ TIOMOIIBIO MporpaMHbIX makeToB Origin u SciDavis.

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEITyCMOTPEHBI TOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMI C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Bunbl 10ONOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymenussimu | CobecezioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyueHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIOTIEPEBOIA.

Jlumam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS U MHBAJUAAM YBEIUYMBAETCA BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Il TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi hopMa MpeoCTaBICHUS OTBETOB Ha 3aJJaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTOJIH30BAHUEM YCIIYT ACCUCTECHTA;

- MPEJICTaBIICHUE OTBETOB YCTHO.

[Iponienypa orieHHBaHUS PE3yIBTATOB OOYUEHHS JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM KX 370POBBS i BOCTIPUATHS HHPOPMALIUH:

JI1s1 1ML ¢ HApYIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.
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[Tpu HEOOXOAUMOCTH AJIS JIHI] C OTPAHUYCHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBSI M MHBAJIUJIOB MPOIIC-
Jypa OLIEHUBAHUS PE3yIbTaTOB O0yUEHHSI MOKET IPOBOIUTHCS B HECKOIBKO 3TAIOB.
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