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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Henb ocBoeHUst AMCUMIIMHBI. [[eIpI0 OCBOCHUS NMCLMILIMHBI SBISETCS OBJIAJCHUE OCHOBAaMU
METOAMKH (U3UYECKOT0 IKCIEPHUMEHTa, (POPMHPOBAHUE HABBIKOB CAMOCTOS-TEIILHOW NEATETLHOCTH B
OCYILECTBIECHUH (PU3UYECKOTO IKCIIEPUMEHTA

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHME METOAMKH ITOMCKA U aHAIM3a HAyYHO-TEXHUUECKOH HH(pOpMALUU C UCIIOIb30BAHUEM
COBPEMEHHBIX HH(POPMAITMOHHBIX PECYPCOB;

- I3y4YCHHE COBPEMEHHOM KOHLIENIIIUY HHXEHEPHOTO U HAyYHOT'O SKCIIEPUMEHTA,

- (hopMupoOBaHKE HABBIKOB MOJTY4YEHUS, 00pabOTKH 1 aHaIN3a SKCIIEPUMEHTAIbHBIX JJAHHBIX.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-1 Cniocoben
y4acTBOBaTh B IIPOBEACHUH
Hay4YHBIX UCCIIEJOBAHUM B
00J1aCcTH IPOU3BO/ICTBA
00BEKTOB
npodeccuoHaIbHON
NESTENIbHOCTH, a TaKXKe
KOHTPOJISI U JUarHOCTUKH
CBOMCTB U CTPYKTYpPBI
MaTepHalioB TUX OOBEKTOB

N 1-5nk-1 Beimonasier
IKCIICPUMCHTAIIbHBIC
MCCIIEIOBAHMSI ITPOIIECCOB,
MPOUCXOIAIINX B 00bEKTaX
poQeCCHOHAIBHON
JeSITeIIbHOCTH

3HATh:
- (hu3HYecKHe eAMHUIBI M METOIBI
U3MEpEHUsT PU3NUCCKUX BEITHYHH,

- MECTO H POJIb SKCIIEPUMEHTA B HAYIHOM
UCCIICIOBAaHUH U MH)KEHEPHOU TIPAKTHUKE,
3a7a9u (PU3UIECKOTO IKCIIEPUMEHTA;

- METObl ¥ METOJIMKH TTOJIYYCHUS U
00pabOTKH IKCIIEPUMEHTATBHON
nHpopmanuu.

YMETb:
- OCYILIECTBJISATH TIOMCK M aHAIN3 HAYYHOH
uHpOpMaInH;

- BEIOMPATH Cpe/ICTBA H3MEPEHHS U
ofpeie-JIsATh MOrPEeIIHOCTh U3MEPEHMS;

- IPOBOJIUTH MaTEMaTUYECKYI0 00paboTKy
OJTHOMEPHBIX U JIBYMEPHBIX HUPPOBBIX
CUTHAJIOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTelbHON Mporpamme
[TpousBoacTBO 3HEpreTuyeckoro obopyaosanus (naisee — OIIOII), manpasnenus moaroroBku 13.04.03
DHepreTUYecKoe MaTMHOCTPOCHUE, YPOBEHb 00pa30BaHus: BhICIIEe 00pa30BaHUE - MATUCTPATYpA.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh POJib, 3HAUECHUE, CYIIIHOCTh, KJIacCU(UKAIINIO METOOB MPOBE/ICHUSI HAYUHBIX HCCIIEI0BaHUN
- yMeTh (OPMYIUPOBATH 11eJTb, 3a/1a41 HAYYHOTO MCCIIEJOBAHUS

- YMETb UJIEHTU(UIUPOBATH TEXHOJIOTUYECKUE MPOLIECCHI U YCTaHOBKH JiIsl 00paboTku KIID kak

00BEKTHI YIPaBICHUS

Pe3ynbrarel 00yueHUs, MOIy4SHHbIE IPU OCBOEHUH HUCHUIUIMHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. Metosst 12 3 2 - 2 - - - - - 8 - Camocmoamenvroe usyuenue
aHaJM3a COBPEMEHHOTO meopemuueckozo mamepuana: I1oaroToBka K
COCTOSIHUS HAY4YHO- TecTy Nel
TEXHUYECKOI Iloozomogxka pedpepama: 1loaroroska
po0IeMbl pedepara Ha Temy «O030p Hay4HBIX PabOT C
11 Beenenue. Metonst 12 2 - 2 - - - - - 8 - UCIIONIb30BaHHEM pedepaTHBHBIX 0a3 JaHHBIX U
aHaJM3a COBPEMEHHOTO CHCTEM LIUTUPOBAHUS»
COCTOSIHHS HAy4HO- H3yuenue mamepuanos numepamypHsix
TEXHUYECKOH UCHOYHUKOB:
po0IIEeMbI [1], 35-54
2 Buast u MeTos1 28 6 - 2 - - - - - 20 - CamocmosamensbHnoe usyuenue
u3MepeHus. Bunst meopemuueckozo mamepuana: I1onroToBka K
CpEJICTB U3MEPEHUIT tecty Ne2
2.1 Buaer 1 MeToab! 28 6 - 2 - - - - - 20 - H3yuenue mamepuanog 1umepamypHuvlx
n3mepeHus. Bunpl UCHIOUHUKOG:
CPEJICTB U3MEPEHU [1], 55-59
[2], 20-39,40-42
[3], 117-120
3 [Monyuenne 40 8 - 4 - - - - - 28 - Camocmosamenvnoe usyuenue
IKCIIEPUMEHTAIIbHBIX meopemuyeckozo mamepuana: I1o01rotoBka K
JaHHbIX. 3MepeHue KOHTPOJILHOM paboTte
(U3UYCCKHUX BETMYHH B H3yuenue mamepuanog 1umepamyprbix
WHKEHEPHOM UCIOYHUKOB:
9KCIIEPUMEHTE [3], 25-41
3.1 [Moxyuenne 40 8 - 4 - - - - - 28 - [4], 36-43
9KCTIEPUMEHTAIBHBIX [5], 36-43
JaHHbIX. 3MepeHne [7], 5-15

(bHSI/I‘IeCKI/IX BCJIMYUH B




HWHXCHCPHOM

9KCIIEPUMEHTE
4 Marematnyeckne 32 8 - 4 - 20 - Camocmoamenvhoe usyuenue
MeTo1bl 00paboTKH meopemuueckozo mamepuana: I1oaroToBka K
OJTHOMEpPHEIX Ha0OpOB TecTy Ne3
9KCTIEPUMEHTAIBHBIX Camocmoamenvroe usyuenue
JAHHBIX meopemuyueckozo mamepuana: I1onroroBka K
4.1 MateMaTiaeckue 32 8 - 4 - 20 - 3alUTe pacdeTHoro 3ananus Nel
MeTOJBI 00pabOTKH Ilodzomoexa pacuemusix 3a0anuii:
OJTHOMEpPHEIX Ha0OpOB Beimonuenne pacderHoro 3aganus Nel
9KCTIEPUMEHTAIBHBIX
JaHHBIX
5 Marematnyeckne 32 8 - 4 - 20 - Camocmosamenvnoe usyuenue
MeTo/1bl 00paboTKH meopemuueckozo mamepuana: I1onroroska x
JBYyMEPHBIX HA00OPOB 3alIUTe pacYeTHOTO 3aaHus No2
3KCIIEPUMEHTAIIbHBIX Iloozomogka pacuemulx 3a0anuii:
JAHHBIX BrimonHenne pacyeTHoro 3aganus No2
5.1 MaremaTHueckue 32 8 - 4 - 20 - H3yuenue mamepuanog 1umepamypHsix
MeTo1bl 00paboTKH UCIOYHUKOG:
JBYMEPHBIX HA0OPOB [6], 36,51,54,74,82-83,43,150,284,469,626-
9KCIEPUMEHTAIBHBIX 630,,817-826
JIAHHBIX
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 16 0.5 96 335
Hroro 3a cemecTp 180.0 32 - 16 2 - 0.5 129.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padboram; MKKII — unanBuyanbHble KOHCYJIbTAlMU 0 KYpCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3jaeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue. Memoowvl ananusza cogpemenno2o coCmosanus HayYHOo-mexHU4eckol npood.iemvl

1.1. BBenenune. MeToapl aHaIu3a COBPEMEHHOTO COCTOSIHUSI HAYYHO-TEXHHUECKOU MPOOIEMbI

OcCHOBHBIE METOJbl HAY4YHOTO UCCIEIOBaHMUS. MeCTOo SKCrepuMeHTa B HAyYHOM HCCIIe-
JIOBAaHWH, BUbI SKCIIEPUMEHTOB. MeTo bl TTOMCKa HaydyHOH mHpopMani. COBPEeMEHHbBIE CHCTEMBI
U pecypchl JJisi TOWCKA HAyYHOW HHQPOpPMAIMM B CETH HWHTEPHET (DJICKTPOHHBIC KATaJIOTH,
MIOMCKOBBIE CHCTEeMBI, pedeparuBHble 0a3bl naHHBIX). [lowck HaydyHOW HMHQOpMaUU O TEMe
uccienoBanusi B pedeparuBHoil 6aze Scopus u cucteme ScienceDirect. OCHOBHBIC TOHATUS U
onpenenaeHus GU3NIECKOTO IKCIIEPUMEHTA, 11U IKCIIepuMeHTa. HaTypHBIi SKCIIepUMEHT.

2. Buowt u memoowt usmepenus. Buowvi cpedcme usmepenui

2.1. Buael u meToasl u3MepeHusi. Buabl cpeicTB uamMepeHui

Knaccugukarus u3aMepeHuid o TOYHOCTH, IPUPOJE M ypaBHEHHUAM H3MepeHui. [IpuHIm-mbr u
METOJbl H3MepeHuil. MeTon HEeNnOoCpPEICTBEHHON OLEHKM U METOAbl CPaBHEHHS C MEpOM.
HcTtopuueckue acnekTbl co3laHusi MexJayHapoaHoill cucrteMbl enunul CH. HaumeHnoBanus u
o0o3HaueHust enuHuI cucremMbl CH, NMpou3BOAHbBIE €IMHUIIBI, KPaTHbIE U JOJbHBIC E€AMHUIBI,
IpaBWjia HanMcaHus OOO3HAUYEHUN EIUMHUI] Ha PYCCKOM M aHIVIMHCKOM si3blke. ExaunHuibl, He
Bxonsue B cuctemy CHU. Cucrema usmepenus ['aycca (CI'C, MKC, MTC, MKI'CC). Cuctembl
eauHull anekTpomMarHutHeix BeiauuunH (CI'CO, CI'CM, CI'C). IlepeBon eauHHL HU3MEpPEHUs
¢u3nyeckux BeIMYMH. Mepbl, H3MEpHUTEIbHbIE NpeoOpa3oBaTesid, HU3MEPHUTEIbHbIE HPUOOPHI,
U3MEpUTENIbHbIE YCTAaHOBKM M CHUCTEMBbI, H3MEpUTENbHBIE NpUHAUIekHOCTU. [lorpemHoctu
U3MEPEHUNl U CpeICTB H3MepeHuM. AOCONIOTHAsE M OTHOCHTEJIbHAs IMOIPEIIHOCTh H3MEPEHMS.
AOcComIoTHas, OTHOCHUTENIbHAs M TPUBEJCHHAs IOrPEHIHOCTH CpeACTB u3MepeHuid. Kiaccsl
ToyHOCTH. IIpUHIMIBI ONM(POBKM aHAJIOrOBOIO CHUTHajla. YCTPOWCTBO aHaIOro-uuppoBOro
npeoOpaszoBaresl. ABTOMaTU3MPOBAHHbIE U3MEPUTEIIbHbIE CUCTEMBI. BupryanbHbie
UH(POPMALIMOHHO-U3MEPHUTENIbHbBIE CUCTEMBI. MIHTEIeKTya bHbIE H3MEPUTEIbHBIE CUCTEMBI.

3. Honyuernue sxcnepumeHmaibHblx OQHHbIX. Hszmepenue qbuauttecxux BENUYUH 6 UHHCEHEPHOM
IKcnepumerme

3.1. [TonydeHue sKciepUMEHTaIbHBIX 1aHHBIX. MI3Mepenne (pu3nueckux BeJIMYUH B
WH)XEHEPHOM DKCIIEPUMEHTE

OcHoBHblE (PU3MUECKHE NPUHLUIBI H3MEpPEHMs] TemrepaTypbl. Buabl cpenctB usmepeHus
temneparypbl.  TepMoMeTp  CONpOTUBJIEHHUSA.  TepMOINEKTpUUECKUH  IMpeoOpa3oBareb.
TepmomapHble METOABI M3MEPEHHUs TeMIEpaTypbl. DECKOHTAKTHBIE METOJIBI M3MEPEHHUS TEMIIe-
parypsl. CrieKTpajibHbIE XapaKTePUCTUKH Pa3IMYHbIX MaTepuanoB. OnTuyeckuil 1 HHPpa-KpacHbIH
nupomerp. SWIR-kamepa. TepMoumHAMKaTOpHBbIE NOKpBITHS. M3MmepeHue TemmepaTypbl Ipu
TEXHOJIOTHYECKUX TMpoleccax OOpabOTKM METalJIMUeCKUX MaTepuajoB (CBapka, TepMHUYecKas
oOpaboTka). Knaccudukanus cpelcTB U METOJOB U3MEPEHHUs JUHEMHBIX U YIJIOBBIX Pa3MEpOB.
OnTHKO-37IEKTPOHHbBIE TPUOOPHI U CHCTEMBI JIJIsl H3MEPEHUsI T€OMETPUYECKUX BeluuuH. JlazepHbie
TPUAHTYJSLMOHHbIE JAaTYUKU M 30HABL. JlazepHblii Mukpomerp u mnpodunomerp. Ilpumenenue
ONTUYECKOT0 MHKpPOCKONA JUIi HW3MEPEHHUs JIMHEHHBIX U YIJIOBBIX pa3MepoB OOBEKTOB U
apaMeTpoB MHUKPOCTPYKTYphl MeTajuia. MeToJbl KOJM4YecTBEeHHON MeTaiiorpaduu. M3mepenue
napaMeTpoB MOBEPXHOCTHU. JIazepHbIil KOH(pOKaTBbHBI MUKPOCKOIL. MI3MepeHne ToKa U HaNpsKEHUs
B JIaDOpaTOPHOM OJKCIIepUMEHTe. VI3MepeHHe aKkTUBHOTO CONPOTHUBJIEHHUS, €MKOCTH H
UHAYKTUBHOCTH. YcTpoiicTBO M mnpuHuun pabotsl RLC wu3me-purens. TemmeparypHble
3aBUCUMOCTH YAEJIBHOIO JIEKTPUYECKOT0 CONPOTUBIICHHUS] METAJUIMYECKUX MaTepuasioB. CIIIaBhl ¢
BBICOKMM U HU3KHUM YJEJIbHBIM CONPOTUBIEHUEM. M3MepeHre MHAYKIIMY MarHUTHOTO MoJisl. THIIbI
MarHUTHBIX JaTYMKOB. Maruuropesucrtopbl U aatyuku Xoswia. JluHeiHsll npeoOpas3oBaresb
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MardmuTHOI'O IOJIA. I/I3Mep CHUC MarduTHOI'O IOJIA TCPMOIJICKTPHUICCKUX TOKOB npu
3JIEKTPOHHOJYYEBOM CBapKeE.

4. Mamemamuueckue memoowvi 00pabomu 0OHOMEPHBLIX HAOOPO8 IKCHEePUMEHMATIbHBIX
OAHHBIX

4.1. MaTtemaTi4ecKkue MeTo/1bl 00paboTKH OTHOMEPHBIX HAOOPOB SKCIIEPUMEHTAIBHBIX JAHHBIX

Knaccudukamumss 3amad  MaTeMaTndeckoil  0OpaOOTKM — AKCIIEPUMEHTANBHBIX  JIAHHBIX.
OnTtuMuzanusi TpU  pPEHICHWH 33Ja4dl O HaMMEHBIIMX KBajapaTrax. MeToa COMpsKEHHBIX
rpanuenToB, Meton JleBenOepra-MapkBapara. [IpumMeneHre MaTeMaTn4ecKuX MaKeTOB HMPOrpaMM
(Matlab, Mathcad) mns o0paGOTKM SKCIEpUMEHTaIbHBIX HaHHBIX. CTaThcTHueckas o0paboTka
CHTHaJIOB. MaremaTHuecKkrue MeTOAbl (WIBTPAlMd OJHOMEPHBIX CHUTHAJIOB. MaremaTudeckue
METOABl ONpEACNCHUS BPEMEHU 3aJCpPKKM CHUTHAIOB. JMHamMuyeckoe MNporpaMMHUpPOBaHHE.
[IpumeHeHne HCKYCCTBEHHOM HEWPOHHOM CETH JUIS PEIICHHS 3a1a4H PErPECcCUH.

5. Mamemamuueckue memoowt 061761601’)’”(‘1/{ dewweprlx HCZ6ODOG IKCnepumermajilbHblX OAHHbIX

5.1. MaremaTtnueckue MeTo ibl 00pabOTKH IBYMEPHBIX HAOOPOB IKCIIEPUMEHTANIBHBIX JaHHBIX

[MudpoBoe w300pakeHWEe KaK JUCKPETHBIA CHTHAJI JBYX TICPEMEHHBIX. [IpUHIUIIBI
dopmupoBanus 1uppoBoro wu3zo0pakeHus. TUMBI CEHCOPOB M O0IACTH HMX MPUMEHEHUS.
VYerpoiictBo u  npuniun  padotel  ontuyeckux CCD u CMOS cencopsl. JlaTuuku yis
uH¢pakpacuoro auamnasona m3mepenuit (NIR u SWIR). Xapakrtepuctuueckas kpuBas CEHCO-pa.
[IBetoBeie mpoctpanctBa (RGB, CMYK, HLS) wu <¢opmarel mns xpaHeHuss nudpoOBBIX
uzoopaxenuit (RAW, TIFF, JPEG). MaremaTtnueckoe omnucanue ornepanuil Haa U300paskeHUsIMHU.
[TpuaIMIBL 00pabOTKM HHQPPOBBIX H300pKEHUN TpH (U3UYECKHX H3MEpeHUsX. J[BymepHOe
muckpeTHoe npeoOpasoBanue dypbe. OumbTpanus n300pakeHUd. AJITOPUTMBI BbIICICHHS KpacB
Ha n3o0paxkeHuu. IlpuMeHeHne MaTeMaTHUECKUX MMaKETOB B PELLIEHUU MPUKJIAJHbIX 33]a4 aHaIu3a
n3o0paxenus. KOCBeHHBI MeTOA IMArHOCTHKHU SJEKTPOHHOTO My4Ka MO €ro HM300paKeHUIO B
BHUJIIMOM CITEKTpE.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. IlepeBoj enMHULl U3MEPEHUSI U3 OHOM CUCTEMBI B Ipyryto. Pabora ¢ pasmepHOCTSIMH B
cucreme Mathcad. Beibop cpezcTBa u3MepeHus 1 onpeieieHne NOrpeliHOCTH U3MEepEHH s
(bu3nYeCcKOi BETUYHHBI.;
2. Ilpumenenue Matlab u Mathcad 11 KOTMUYECTBEHHOTO aHATN3a N300paXKEHUs
AJIEKTPOHHO-TO ITyUKa.;
3. O0OpaboTka n300pa’keHsI MAKPOCTPYKTYPhI CBAPHOTO COSAMHEHUS M aBTOMATH3aLHsl U3Me-
peHull reOMETPUYECKUX XapaKTEPUCTUK CBAPHOTO I1IBA.;
4. ITpumenenne nporpammMel Matlab a5 mocTpoeHus MoJenu npeacKa3aHus OTKINKA
CUCTEMBI IIPY MHOTO(AKTOPHOM 3KCIIEPUMEHTE.;
5. Kpocc-koppensiiMoHHBINH aHaIU3 BPEMEHHBIX CUTHAJIOB.;
6. Cratuctuueckast 00paboTka U GUIbTpAILUs BPEMEHHBIX JUCKPETHBIX CUTHAJIOB, MOJIYYEH-
HBIX C UCTIOJIb30BAaHUEM aBTOMATHU3MPOBAHHOI CUCTEMBI cOOpa TaHHBIX.;
7. KonmnuecTBeHHOE ONpeeIeHne TapaMeTpOB MUKPOCTPYKTYpPbI METaJlIa. ;
8. Cucrembl norcka Hay4Ho# nHpopmarmu B cetu Mutepuer. [Tonck u aHanu3 3X HayuyHBIX
CTaTel 10 TeMe HaAYy4YHOI'O UCCIIEOBAHUS. .

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO



3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. Koncynpranuss mo pasueny "BBenenue. Metonpl aHaau3za COBPEMEHHOTO COCTOSIHUS
HAy4YHO-TEXHUUYECKOH MpoOIeMbl" MPOBOIUTCS Mepe]] IK3aMEHOM

2. Koncynpranus mo pasneny "Bumsl u Merombl u3mepeHus. Bumbl cpeicTB u3MepeHHit"
IIPOBOJIUTCS MEpPE]] FK3AMEHOM

3. Koncynpramus mo pasgeny "[lomyueHue SKCIEpHMMEHTAIBHBIX IaHHBIX. M3Mmepenue
(bu3MYECKUX BEJIMYMH B MHXKEHEP-HOM 3KCIepUMEHTe" IPOBOAUTCSA MEPE]] IK3AMEHOM

4. Koncynpramus no pasaeny "MaTtemaTuueckue MeToabl 00paboTKH 0JHOMEPHBIX HaOOpOB
SKCIEPUMEHTAIIbHBIX IaHHBIX" IPOBOJUTCA MEpE]] IK3aMEHOM

5. Koncynpranus no pazgeny "MareMaTH4ecKre METOJbI 00pabOTKH ABYMEPHBIX HAOOpPOB
JKCIEPUMEHTAJIbHBIX IaHHBIX" IPOBOJUTCA MEpPE]] IK3aMEHOM

3.6 TemaTuka KypcOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3armiaHupOBaHHbIE PE3YAbTaThl 00YUEHNUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Koapl JTUCHUTLITUHEI (B (THI ¥ HAUMEHOBAHUE)
JTUCLUIUIMHE
WHMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]2]3[4]5
3HaTh:
METO/IbI U METOJIUKH MOJTy4eHUsI U 00pabOTKH VL5 1y TectupoBanue/Tect Ne3 «Ilomyuenue u oOpaboTka
HKCHEPUMEHTAIbHOM HHpOpMaLUn Jl-ome1 9KCHEPUMEHTAIbHBIX JAHHBIX»
MECTO U POJIb HKCIIEPUMEHTA B HAYYHOM TectupoBanne/Tect Nel «IkcriepuMeHT B HAyYHOM
UCCIIeIOBAaHUM U MHXKCHEPHOU MPaKTUKeE, 3a/1a41 NJI-5Snk-1 + UCCIIEIOBAaHUU U MHKCHEPHOM MPaKTUKE)
(U3NIECKOTO dKCIIEPUMEHTA
¢bu3nyeckre eMHULBI U METOAbI U3MEPEHUS V-5t + TectupoBanue/Tect Ne2 «DPuzndeckne eTMHULBI U
(bU3NIECKUX BETMYNH ] METO/IbI H3MEPEHHS (PU3NICCKUX BEIMIHH)
Ymersb:
IIPOBOJIUTh MaTEMATUYECKYI0 00pabOTKy V-5t + KonTtposnbnas padora/KonrposnsHas padora «Cpencrsa
OJTHOMEPHBIX M TBYMEPHBIX U(PPOBBIX CUTHAJIOB ] MU3MEPEHUS M ONPEICIICHNE TIOTPEITHOCTH H3MEPEHHI»
BBIOMPATH CPEACTBA U3MEPEHUS U ONpeie-JIATh Pedepar/3amura peepara Ha Temy «O030p HayuyHBIX
MOTPEIIHOCTh U3MEPEHUS WJ1-5nk-1 + paboT ¢ UCIoIb30BaHUEM peepaTUBHBIX 0a3 JaHHBIX U
CHCTEM IIUTUPOBAHUS
OCYILIECTBIISATh MIOUCK U aHAJIU3 HAYYHOHN Pedepat/3amuTta pedepara Ha Temy «O030p HaydHBIX
uHpopMauu NJ-5Snk-1 + paboT ¢ ucnoab30BaHUEM pedepaTUBHBIX 0a3 JaHHBIX U
CHCTEM IIUTHPOBAHUS




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

dopma peanuzanuu: Beictynienne (I0KIam)
1. 3amuTa pedepara Ha Temy «O030p HaAy4IHBIX PabOT C UCIIOJIb30BaHUEM pedepaTUBHBIX 0a3
JIAHHBIX U cucTeM nutupoBanus» (Pedepar)

DPopma peanmzanuu: KommnerorepHoe 3aanue
1. Tect Nel «DkcnepUMEHT B HAYYHOM MCCJICIOBAaHUM M MHKEHEPHOM MTPAKTUKE)
(TectupoBanue)
2. Tect No2 «Dusnveckue eqUHUIBI U METObI U3MEPEHHS (PU3NYECKUX BETUUUH»
(TectupoBanue)
3. Tect Ne3 «Ilonyuyenue u 06paboTka FKCIIEpUMEHTaIbHBIX NaHHBIX» (TecTupoBanue)

Dopma peanuzanun: [Tucbmennas padora
1. KonrponbHas pabota «CpeacTBa U3MEpEeHUs U ONpeieIeHUE OIPEIIHOCTH U3MEPEHUI»
(KontponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxsamen (Cemecmp Ne3)
Ouenka omnpezensercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamibHO-PEUTHHIOBOM CHCTEME MJif
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAILMOHHOMN COCTABIISIOIINX

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIIBI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE U 3JIEKTPOHHbIE H3IaHNS

1. CrapoBukos M. .- "BBenenue B a3kcniepuMeHTalbHY0 (Gu3uky", M3aarensctBo: "Jlanp", CaHKT-
[TerepOypr, 2008 - (240 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=379;

2. PapkeBuy, SI. M. MeTponorus, ctanaapTu3aius u cepTudukamnus: [B 3-x 4.] : yueOHUK aJis
CTYZICHTOB BY30B, 00YUYaIOLIMXCs 110 MHKEHEPHO-TEXHUYECKUM HAIPABJICHUSM, 110 HAIIPABICHUSIM
"TexHonorus, 000pyZA0BaHNE U aBTOMAaTU3AlIMs MAIIMHOCTPOUTEIBHOTO IPOU3BOACTBA",
"KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 0OecrieueHre MalllnHOCTPOUTENbHBIX TPOU3BOICTB",
"ABTOMaTH3UPOBAaHHbIE TEXHOJOTHH U npousBoacTBa” / 1. M. Pankesuu, A. I'. Cxuptinanse . — 5-e
u3., nepepad. u gom . — M. : FOpaiit, 2020 . — (Beiciiee o6pazoBanue) . U. 1 : Merpomnorus / 5. M.
Pankesnu, A. I'. Cxuptnamse . — 2020 . — 235 c. - ISBN 978-5-534-01917-9 .;

3. llanerun M. I'.,BaBunun . A.- "ABTOMaTH3anus U3MEepeHui, KOHTPOJIS U UCIIBITAHUNA",
UznatensctBo: "Jlans", Cankt-IlerepOypr, 2019 - (172 c.)

https://e.lanbook.com/book/115498;
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4. Kocunos, A. 1. Metonbl pu3udeckoro sKCrepruMenTa : yuebHoe nocoodue ist By30B / A. [1.
Kocunos, A. I'. Koctropuna, O. A. bparun, HoBocubupckuii roc. ya-T (HI'Y) . — Mocksa : FOpaiir,
2020 . — 86 c. — (Bricuiee obpazoBanue) . - ISBN 978-5-534-07207-5

5. CunnsieB H. U.- "Cratuctuueckuii aHajiu3 U TEOPUS IIJIAHUPOBAHUS SKCIIEPUMEHTA",
M3narensctBo: "MI'TY um. baymana", Mocksa, 2017 - (200 c.)
https://e.lanbook.com/book/103275;

6. I'oncanec P., Bync P.- "Ludposas o6padboTka nzodpaxenuii”, (3-e usM., UCIp. U JOIL.),
MznarensctBO: "Texnochepa", Mockaa, 2012 - (1104 c.)
http://e.lanbook.com/books/element.php?pll_id=73514;

7. ®etucoB U. H.- "U3mepenue temnepaTypsl 110 TEIJIOBOMY U3JlydeHuto Tena', M3narenbcTBo:
"MI'TY um. H.D. baymana", Mocksa, 2012 - (24 c.)
http://e.lanbook.com/books/element.php?pll_id=52254.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepanmonHas cucreMa cemeiicTpa Linux;

4. Maitan Buneoxondepenuunu;

5. Scilab.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/

6. DiieKkTpoHHBIE pecypchl u3nareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. Baza nannbix Scopus - http://www.scopus.com

9. HanmoHasibHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. Kypuaasl American Institute of Physics - https://www.scitation.org/

12. ’Kypunaasl American Physical Society - https://journals.aps.org/about

13. Kypnuais! m3nareanctsa Cambridge University Press - https://www.cambridge.org/core
14. ba3za nannsix IEL uznareascrea IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

15. ’KypuaJwl Institute of Physics (IOP), Besqiuxoopuranus - https://iopscience.iop.org/

16. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index

17. Kypuaa Science - https://www.sciencemag.org/

18. XKypnaasl HayuHoro odmecta Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

19. Konexkuus :xxypuajios Taylor & Francis Group - https://www.tandfonline.com/

20. DaexrponHasi 6udmoreka MO (36 MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomemenust Homep aynutopumn, Ocnamenne
HANMeHOBaHMe
VYuebnsle ayautopun Juig | K-120, MamuuHbIH cepBep, KOHIULMOHEP
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MPOBEACHUS
JIEKIIMOHHBIX 3aHATHI U

3an UBIJ

X-1018, JIabopaTtopust

rapTa, CTOJ IpernojaBares, CTyl,

TEKYIIEro KOHTPOJIA Hepa3pyLIAOIIEro MYJIbTUMEANIHBIN IPOEKTOP, IKPaH, AJOCKa
KOHTPOJISI MapKepHas, KOMIBIOTEP IEPCOHATbHBIN
Yuebnsie aynuropuu i | JK-120, MamHHBIN cepBep, KOHAUIMOHEP
MPOBENCHUS 3an UBIJ
IIpaKTU4eCKuX 3aHAtul, | X-101B, JJaboparopus rapra, CTOJ] IIpernoaaBareis, CTyl,
KP u KII HEpa3pyLIAOLIEro MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH, AOCKa
KOHTPOJIA MapKepHasi, KOMIIbIOTEP NEPCOHAIbHBIN
VYuebnsle ayauropun g | K-120, MammnHbIi cepBep, KOHIULMOHEP
MPOBEICHUS 3an UBI]
IIPOMEKYTOUYHON X-1018, JIabopaTtopust rapTa, CTOJ IpernojaBares, CTyl,
aTTecTauuu HEpa3pylIaAIIEro MYJIbTUMEAUIHBIN IPOEKTOP, IKPaH, J0CKa
KOHTPOJIS MapKepHas, KOMIBIOTEP IEPCOHATbHBIN
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOATENbHON KomnbsrorepHslii MMCbMEHHBIN, BEIIAIKA I OJCXKIbI,
paboThI YUTAJIBHBIN 3ai1 KOMIIBIOTEPHAsI CETh C BbIX0JI0OM B MIHTEpHeET,

KOMIBIOTEP MEePCOHATBHBIN, IPUHTED,
KOHAUIIMOHED

ITomentenus mis
KOHCYJIbTHPOBaHUSA

Bb-102, Kabuner
COTPYJTHUKOB

CTOJI JU1s1 paOOTHI C IOKyMEHTaMH, CTYJI, IKag
JUIsL TOKYMEHTOB, 1IKa( U1l 04K b1, TyMOA,
KOMITbIOTEPHAs CETh C BBIXOZIOM B MIHTEpHET,
MHOTO()YHKIIMOHAJIBHBIN IIEHTP, KOMITBIOTEP

HepCOHAIbHBIHN, KOHIUIIMOHED

[Tomewmenus st
XpaHeHHus 000pyOBaHUS
1 y4eOHOTO MHBEHTaPS

X-202B, ITomeniecHme
Kadeapol
"Texnonoruu
METajaoB"

CTOJI, CTYII, KA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OcHOBBI (1)I/I3I/I‘{CCKOI‘O OKCIICPUMCHTA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5

Tect Nel «DkcniepuMeHT B HAYYHOM HCCIICIOBAHUN U MH)KEHEPHOU npakTuke» (TectupoBaHue)
3amuTta pedepara Ha Temy «O030p HaAyIHBIX PabOT C UCIIOJIb30BaHUEM pedepaTUBHBIX 0a3
JIAHHBIX U cucTeM nutupoBanus» (Pedepar)

Tect No2 «Dusnueckue eJMHNALIBI U METOIbI U3MepeHus ¢pusndeckux senuunn» (TectupoBanue)
KonTponbhas pabota «Cpeacta u3MepeHus U OrpeiesieHIe MOTPEIIHOCTH U3MEPEHU»
(KontponpHnas pabota)

Tect Ne3 «[lonyuenue u 06paboTKa SKCIIEpUMEHTAIBHBIX NaHHBIX» (TecTupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumimHb KM: L 2 3 4 >
pasjena Henens 3 6 9 11 14
KM:
1 BBenenue. Merto/ bl aHaIM3a COBPEMEHHOTO
COCTOSIHUSI HAYYHO-TEXHUYECKOH MPOOIIeMBI
11 Beenenue. MeTto/ipl aHaIM3a COBPEMEHHOTO + +
' COCTOSIHUSI HAYYHO-TEXHUYECKOH MPOOIIeMBbI
2 Buael n meToael n3mepenus. Buasl cpencts
U3MEpEeHUl
21 Bunp! u METO/Ibl H3MEPEHN. Bunel cpencts +
M3MEpEeHU
[TonryueHue 3KkCeprMEHTaNbHBIX JTaHHBIX.
3 N3mepenue Gpu3nuecKux BeIUYHH B HHXEHEPHOM
HKCIIEPUMEHTE
[TosryueHune 3KCEpUMEHTAIbHBIX JaHHBIX.
3.1 W3mepenne Gpu3ndyecknux BEIUUYNH B HUHKEHEPHOM +
HKCIIEPUMEHTE
4 MaremaTtnueckre MeTo]Ibl 00pabOTKH OJHOMEPHBIX
Ha0OPOB IKCIIEPUMEHTAIBbHBIX JAHHBIX
41 Marematruuyeckue MeTo bl 00paboTKH OJTHOMEPHBIX +
] Ha0OPOB SKCIIEPUMEHTAIBHBIX JAHHBIX
5 Marematuueckue MeTo 1l 00pabOTKU JBYMEPHBIX
Ha0OPOB SKCIIEPUMEHTAIBHBIX JAHHBIX
51 Marematuueckue MeTo bl 00pabOTKU JBYMEPHBIX +

Ha6op013 OKCIICPUMCHTAJIbHBIX JaHHBIX

Bec KM, %: | 20 20 20 20 20

13



