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O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunb! yueOHOM nesTeNbHOCTH 7 cemectp Bcero EnnHunel

JlekuroOHHbBIE 3aHITHUS 36 36 4acoB
[IpakTrueckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 32 32 4acoB
CamocrositenpHas padbora 94 94 4acoB
ITonroroBka u caaya SK3aMeHa 36 36 qacoB
OO0mast TpyZ0eMKOCTh 216 216 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 6 6 3.€.

DopMbI IPOMEKYTOUYHOM aTTeCTaIUs Cemectp
DK3aMeH 7

Tomck
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1. O01Me MoJ10KeHUsS
1.1. lean AUCHUIIHHBI
1. HampaByieHbI HA U3YYEHUE METOI0JO0TUU u3Mepenus napameTpoB CBY ycTpoicTs.
1.2. 3agauun A CHUIIMHBI

1. Uzyuenue ¢puszndeckux ocHoB TexHuku CBY.
2. M3yueHune cOOTBETCTBYIOUINX MAKETOB MPUKIIAIHBIX IPOTPAMM.
3. TlonydeHue HaBBIKOB MPAKTUYECKOTO U3MEPEHUS 3eMEeHTOB U y310B POC CBY.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Nunexc qucuumiunsl: b1.B.15.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnn 1 MHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Komnerenuus
KOMITETCHIINH JTUCLHUTIITNHE
YHuBepcajibHble KOMIIETCHIIMT
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnnocoben OIIK-1.1. 3naer 3HaeT MeToibl u3mMmepenuii CBY yctpoiicTB Ha
HCII0JIb30BaTh dbyHIaMeHTalIbHbIE 3aKOHBl  |OCHOBE PacHpeIeICHHbIX CUCTEM

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HAyK ¥ MaTeMaTuKy i1 |OITK-1.2. YMeer yYMEET IPUMEHATh METOBI U3MEPECHUM
peHICHUS 3a1a4 aHAJIM3UPOBATH MPOOIIEMBI, napameTpoB CBY ycTpoiicTB Ais aHanu3a
WHXXEHEPHOM MPOLIECCHI U SIBJICHUS B CBUY ycTtpoiicTB

ACATCIILHOCTH o0nactu QpU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUECKUX UCCIeI0BAaHU, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

OIIK-1.3. Braneer Biageer MmeTonamu u3MepeHui napameTpoB
MPAKTUYECKUMH HAaBBIKAMU CBUY ycTtpoiicTB
pelIeHNs HHKEHEPHBIX 3a]a4

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TIKP-1. Cnocoben [TIKP-1.1. Ymeer cTtpouth YMeeT BHIOIHATE 00paboTKy

BBITIOJIHSTH busnueckue u IKCIIEPUMEHTAIBHBIX TAHHBIX, IPUMEHSIS
MaTeMaTH4eCKOe MaTeMaTU4eCKHe MOJICTN CIIeUATIbHBIE MATEMATUYECKUE METO/IBI.
MOJIETTUPOBAaHUE MOJTyJIeH, y3JI0B, OJIOKOB

00BEKTOB U MPOLIECCOB | PaIMOTEXHUUYECKUX
10 TUIIOBBIM METOJUKAM, | yCTPOHCTB U CUCTEM.
B TOM 4HCIJIE C
HCIIOJIb30BAaHUEM
CTaHJAPTHBIX [IaKETOB
IIPUKJIAIHBIX IPOrPaAMM

IIKP-1.2. Bnageet HaBpikaMu | Brnazneer nmaketamu npHUKIagHbIX IPOIPAMM
KOMITBIOTEPHOTO JUIs ynpaBlieHus: npubopaMu U 00paboTKu
MOJIEIMPOBaHUS. AKCIEPUMEHTAIbHBIX TaHHBIX.

4. O0beM TUCHUILIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3aU€THBIX euHUII, 216 akaTeMUuecKuX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
Tabiue 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4€OHOU eI TeIbHOCTH

Beero  |CemecTpsl
4acoB 7 cemectp

Bunpl yueOHOM AesTeNnbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 86 86
JIeKIIMOHHBIE 3aHATHS 36 36
[IpakTrueckue 3aHATUA 18 18
JlaGopaTopHble 3aHATUS 32 32
CamocTrosiTeibHast padoTa 00y4aomuxcs, B T.4. KOHTAKTHasi 94 94
BHeayJIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 40 40
[ToaroTtoBka k 1abopaTopHOii paboTe, HalMCaHUE OTYETa 54 54
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0wmast Tpy10eMKOCTH (B Yacax) 216 216
Oo0mas TpynoemMkocTsb (B 3.e.) 6 6

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.
Ta6ymma 5.1 — Paszyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHBHOCTH

Ha3zBanus pasnenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Beero uacos ®opmupyemsble
JUCLUIUINHBI 3aH., 4| 3aH.,4 | pab. |pab.,u (6es KOMIIETEHIIUH
AK3aMEHa)
7 cemecTp
1 TexHosmoruu u3mMepeHus Ha 18 8 16 47 89 OIIK-1, TTIKP-1
CBU.
2 CucreMbl aBTOMaTU3UPOBAHHBIX |18 10 16 47 91 OIIK-1, TIKP-1
u3Mepenuit Ha CBY
Uroro 3a cemectp |36 18 32 94 180
Hroro|36 18 32 94 180

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI

Copepxanue pa3enoB (TeM) AUCUUTUINHGI (B T.Y. M0 JIEKIHIM) IPUBEICHO B Tabmuie 5.2.
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Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

Hazpanus pa3nenos (tem)
JUCHUITIINHBI

Copnepxanue pa3zenoB (TeM)
JUCHIUTUTAHEI (B T.9. TIO
JICKIIHSIM)

TpyroemkocThb
(JIeKIIMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIIETEHIINU

7 cemecTp

1 TexHonoruu u3mMepeHus Ha
CBU.

OcHoBbl n3Mepenuit Ha CBY.
[TpuGopsl u ycTpoiicTBa

JUIsL U3MEPEHUs [TapaMeTpOB
ITACCUBHBIX U AKTUBHBIX
yCTpPOUCTB. PaKTOPBI,
BIIMAIOIINE HA IOIPEIIHOCTH
pu u3MepeHusax. Msmepenus Ha
pa3IMYHBIX TUIIAX

JIMHUU NIepeIadn.
Hcxnmrogaronue 1 BCTpauBaeMbIe
uenu. BpeMeHHON aHanu3
cur"aion. M3mepenus Bo
BPEMEHHOW 00J1acTH .
IIpumeHeHus.

18

OIIK-1, I[IKP-1

Hroro

18

2 Cucremsbl
aBTOMAaTHU3UPOBAHHBIX
n3mepennii Ha CBY

OCHOBBI IOCTPOEHHUS CUCTEM
n3Mmepenns Ha CBY.
ABTOMAaTH3aIIUS U3MEPEHUH.
O6paboTKa IKCTIEPUMEHTATBHBIX
JTAHHBIX

18

OIIK-1, IIKP-1

Hroro

18

Hroro 3a cemectp

36

Htoro

36

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tab6mmma 5.3 — HauMeHOBaHME MPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HazBanus pasnenoB (Tem)
JICIIATUTHHEI

HanmeHoBaHME NPaKTUYECKUX
3aHATUH (CEMUHAPOB)

TpynoeMKoCTb,
q

dopmupyemble
KOMIIETEHIINH

7 cemecTp

1 TexHonOrMM U3MEpPEHUS
Ha CBUY.

Kanu6posku. Mckmovaromue u
BCTpauBaeMsble lLienu. BpeMeHHoU
aHanu3 curxanos. Msmepenus Bo
BpeMeHHOU oOnactu . Pacuér
MOTPEIIHOCTEN U3MEPEHUS.

OIIK-1

Htoro

2 Cucremsl
ABTOMAaTH3UPOBAHHbIX
n3Mepenuit Ha CBY

Pacuér nmorpemnocreil usMepeHusl.
KanuOpoBku. ABTOomMaTHu3anus
uzMepenuil. O6paboTka
9KCIIEPUMEHTAJIBHBIX JIaHHBIX.

OIIK-1, ITKP-1

Hroro

10

Hroro 3a cemectp

18

Hroro

18
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HaumenoBanue 1abopatopHbIX paboT MpHUBEACHO B TadnuIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHnue 1a60paTOpHBIX padboT

HasBanus paznenos (tem) | HaumenoBanue nabopatopusix | TpymoeMKocTs, dopmupyembie
JUCIUIIAHBI pabor q KOMIIETEHIIUU
7 cemecTp
1 Texnonoruu usmepenus: |CkanspHbIN aHAIN3ATOP LEnel 4 OIIK-1, I[IKP-1
Ha CBY. BekropHslii aHanu3aTop neneu 8 OIIK-1, I[IKP-1
OrneHka MorpentHoCTeNd N3MEPEHUS 4 OIIK-1, ITKP-1
BAII
Hroro 16
2 Cucrembl OneHka norpeinHocTeld H3MepeHust 4 OIIK-1, I[IKP-1
aBTOMAaTU3UPOBAHHBIX BAILL
u3mepenuii Ha CBY UsmepeHue € 1 tgd 4 OIIK-1, TIKP-1
JUDJIEKTPUYECKUX MAaTEPHUAIIOB
PE30HATOPHBIM METOJOM
HccnenoBaHue BIUSHUS 4 OIIK-1, ITKP-1
pacnpezeseHus o B PaCKphIBE
aHTEHHBI Ha €€ AUarpaMmy
HaIpPaBJIEHHOCTH
N3mepenus nuarpamm 4 OIIK-1, I[IKP-1
HAIpPaBJIEHHOCTU U BXOIHOIO
COINPOTHBIICHUSI AaHTEHH
Hroro 16
Hroro 3a cemectp 32
Hroro 32

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMble KOMIIETEHIIUU IPECTABICHBI B

tabmuie 5.6.
Tabauia 5.6 — Bugbsl caMocTosITeNbHOM paboThl, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH
Bunsl
HaszBanus paznenos . Tpynoemkoctb, | @opMuUpyembie Dopmbl
(Tem) AUCUMITITUHBI CAMOCTOATCIIRHON q KOMIIETEHIINH KOHTPOJIS
paboThl
7 cemecTp
1 TexHomOTHM ITonroroBska k 20 OIIK-1, I[IKP-1 | TectupoBanue
n3Mmepenust Ha CBY. TECTUPOBAHUIO
[TonroroBka k 27 OIIK-1, IIKP-1 | JIaGopaTtopHas
nabopaTopHO# paboTe, pabora
HalMCcaHue oT4eTa
Hroro 47
2 Cucremsbl ITonroroBka k 20 OIIK-1, I[IKP-1 | TectupoBanue
ABTOMAaTHU3UPOBAHHBIX | TECTHPOBAHUIO
u3mepenuii Ha CBY [ToaroroBka k 27 OIIK-1, IIKP-1 | JIabopaTtopHas
nabopaTopHO# padoTe, pabora
HalMCcaHue oT4eTa
Hroro 47
Uroro 3a cemectp 94
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TToaroroBka u cmaua 36 DK3aMeH

9K3aMCHa

Htoro 130

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHI
Bunpl yueOHOI nesTenbHOCTH
dopmupyembie
Jlex. [Ipax. JIab. Cam. DopMBI KOHTPOJIS
KOMIIETCHIINH
3aH. 3aH. paod. pao.
OIIK-1 + + + + Jlaboparopnas paboTa,
TectupoBanue, Jk3aMeH
ITKP-1 + + + + Jlabopartopnast pabora,
TectupoBanue, Jxk3aMeH

6. PeiiTunroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . | MakcuManbHbIN 6ast
MakcumanbHbIi MakcumanbHbIi
3a MePHUOJ MEKITY Bcero 3a
DopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJ 3a Iepuo.
2KT u Ha xoHeEI CEeMeCTp
Hayajia cemecTpa Mexay KT u 2KT
cemecTpa
7 cemecTp
JlaboparopHnas paboTa 18 18 10 46
TectupoBanue 0 0 24 24
OK3aMeH 30
Htoro makcumyM 3a 18 18 34 100
nepuo.
Hapacratomum utorom 18 36 70 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[Tepecuet 6amIoOB B OLIEHKH 32 TEKYIIUI KOHTPOIb MPECTaBICH B Tabnuie 6.2.
Tabnuia 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
Bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka
> 90% ot MakcuMaibHOI cymMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK 4
Ot 60% 10 69% oT MakcuMaIbHOU cyMMBI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[lepecuer cyMMbI 0a/IOB B TPAJIUIIMOHHYIO M MEXKIYHAPOJAHYIO OLIEHKY MPEACTABIICH B TaOJIUIIE
6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
Hrorosas cymma Oaiios,
YUUTBIBAET YCIICIITHO CIaHHBIN
9K3aMeH

Ouenka Onenka (ECTS)
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5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTAM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTenbHO)
3 (yOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynonerBopureabHO)

7. YueOHO-MeTOANYECKOE H HH(POPMALIMOHHOE o0ecrieYeHne I CIMIIJIMHbI
7.1. OcHoBHas1 JUTEpPaTYpa

1. CoBpeMeHHbIE TEXHOJIOTUHM U CUCTEMBI aBTOMAaTU3UpOBaHHOTO n3MepeHusa Ha CBY: Koncnekr
neknuu / I'. H. I'mazoB - 2012. 246 c. [DnekTpoHHBIH pecypc]: — Pexum goctyma:
https://edu.tusur.ru/publications/1108.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. Pagmonsmeputenphas annaparypa CBY u KBY. V3noBas u anemenTHas 6a3bl./mox pen.: A.M.
Kynpsiuesa. — M.: Panuorexnuka, 2006. - 205 c. (nanmuune B oubmmoreke TYCVYP - 20 3k3.).

2. MuKpoBOJIHOBBIE PUOOPHI U ycTpoiicTBa: YueoHoe mocodue / XK. M. Cokonosa - 2009. 272 c.
[DnexTpoHHEIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/106.

7.3. Y4eOHO-MeTOANYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MOCOOHSI

1. CoBpeMeHHBIE TEXHOJOTUHM M CHUCTEMbl aBTOMaTH3MpOBaHHOTO u3MepeHus Ha CBY:
PykoBoacTBO k maGoparopubiM pabortam / I'. H. 'mazos, B. H. Yaesauos - 2010. 16 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/1109.

2. V3MepeHus AuarpaMM HampaBJICHHOCTH U BXOJHOTO CONMPOTHUBJICHUS aHTEHH: PyKOBOACTBO K
nabopatopHoii padote / I'. I'. I'ommn, A. B. ®atees - 2012. 19 c. [DnexktponHbIil pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/2796.

3. CoBpeMeHHbIE TEXHOJIOTUH U CUCTEMBI aBTOMaTU3UpoBaHHOTO n3MepeHus Ha CBY: Koncnekr
nexuuin / I'. H. T'mazoB - 2012. 246 c. [DnexkTpoHHBIH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1108.

4. VccnenoBaHue BIUSHUS paclpelleieHHs MOJISi B pacKpbiBE aHTEHHBI Ha €€ quarpammy
HarnpaBieHHOCTU: PykoBoacTBo k nabopatopHoit pabore / I'. I'. I'omun, A. H. Hukudopos, A. B.
@arees, JI. . lllanruna, B. A. 3amotpunckuii - 2013. 28 ¢. [DnekTpoHHbII pecypc]: — Pexum gocryna:
https://edu.tusur.ru/publications/3699.

5. U3Mepenue € u tgd NUAIEKTPUUECKUX MaTepUaJIOB PE30HATOPHBIM METOJIOM: PyKOoBOJICTBO K
BBITIONTHEHUIO TabopatopHoii pabotel / I'. . T'omun, A. B. ®@atees - 2013. 18 c. [DnekTpoHHBII pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/3728.

7.3.2. YueOHO-MeTOAUYEeCKUE MOCOOUS A5 JUII
€ OTPAHMYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToAMUeCKEe MaTeprabl I CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yUaIOLUIUXCs
W3 YKCTIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPaHUYEHUSIM X 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jist M1 ¢ HApYIIeHUsIMU 3PeHHUs:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMUeHHBIM HIpUdTOM.

Jst M1 ¢ HApYIIeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

Jist 1M1 ¢ HApyIIeHUsIMU ONOPHO-ABUIATEJILHOI0 annapara:

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU opme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

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

VYyebnas naboparopust paauolnekrponuku / Jlaboparopus I'TIO: yueOHas aynutopus Ajis
NPOBEACHHUS 3aHATHH NPAKTHYECKOTO THIA, ydyeOHas ayauTOpus IJsi NPOBEACHHS 3aHITHH
naboparoproro tuma; 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, n. 47, 407 ayn.

Omnwucanue UMeroIerocss 000py0BaHUS:

- Jlocka MarHUTHO-MapKepHasi;

- Kommyratop D-Link Switch 24 port;

- Kommnerotepsr kinacca He Hike [IDBM INTEL Celeron D336 2.81Tw. (12 mt.);

- Bonbr™meTp B3-38 (7 mit.);

- I'eneparop curnanos crenuanbaoi hopmer AKUIT I'CC-120 (2 mr.);

- Kponmrreiin PTS-4002;

- Ocminorpag EZ Digital DS-1150C (3 wr.);

- Ocuumnorpag C1-72 (4 mr.);

- TeneBuzop masMeHHbId Samsung;

- Hudposoii reneparop curnanos PCC-80 (4 mr.);

- Hudporoii ocrmnorpad GDS-810C (3 mit.);

- ABTOMaTU3MpOBAaHHOE JJAOOPATOPHOE MECTO MO0 CXEMOTEXHHUKE U PaguoaBTOMaTHKe (7 1IT.);

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- AWR Design Environment;

- Mathworks Matlab;

- Microsoft Windows;

- PTC Mathcad 13, 14;

- Qucs;

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

Jlabopatopus "LlenTp marucrepckoi nmoarotoBku" / "Llentp Texunonoruii National Instruments":
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOro THUIA, yueOHas ayauTopus Ijd
MpOBEICHUS 3aHATHI JJabopaTopHoro tuna; 634034, Tomckas obnacte, r. Tomck, BepmmHuna ynwuia, 1.
47,416 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Jlocka MarHUTHO-MapKepHasi;

- KommyTtatop D-Link Switch 24 port;

- OkpaH ¢ anekrponpuBogoM DRAPER BARONET;

- MyJIbTUMEIUIHBIN TPOEKTOD;

- 'eneparop I'5-78;

- I'eneparop I'CC- 120;

- 'enepatop I'CC- 80;

- U3mepurens ummutanca MHUIIA E7-24;

CornacoBaHa Ha noptane N2 61666 8


https://lib.tusur.ru/ru/resursy/bazy-dannyh

- U3mepuTenbHbI KOMIUIEKC;

- KommnexT yHuBepcanbHBIX IPOrPAMMHUPYEMbIX IPUEMOTIEPEIATUNKOB;

- Komnsrorep C540 (2 mr.);

- Hoytoyxk LIREBOOK AHS532 (3 mt.);

- Hoyt0Oyk Fujisu;

- Komnerorep intant 13001 (3 mT.);

- Ocmtorpad DS-1250C;

- Hudporoii octimmtorpad GDS-810C;

- Ludpopoii kommuiekc yueOHO-Hay4dHBIX TabopaTtopuii ['TIO;

- Hudporoii MmyasTUMETD;

- CereBoii aganTep (21mT.);

- MynsTumetp mmudporoit APPA 82;

- YcTaHOBKa 711 UCCIIEAOBAHUS HEJTMHEHHBIX 00BEKTOB MPU KOPOTKOMMITYJIBCHOM Bo3zeicTBUH (1
IIT.);

- JJaGopatopHbIie MaKeThI JJIs MCClienoBanus nmpuéMornepeaaronux moayieir CBY (5 mr.);

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- AWR Design Environment;

- National Instruments LabVIEW;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToN0KEHHBIC IO apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIOIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claija Ha dKpaHe) MPH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
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npuema/mnepeaadyn yueOHoM nHGOpMaIMU B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3YUeHUsl
JUCIUTINHBI

9.1. Conep:xaHue OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHON
KOMIIETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCLUATUTMHBI KOMIIETEHIINH
1 Texnonoruu u3MepeHus Ha OIIK-1, I[IKP-1  |JlaGopatopHas Tembl 1abopaTopHBIX paboT
CBUY. pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeuyenp sK3aMeHAIIMOHHBIX
BOIIPOCOB
2 Cucrembl OIIK-1, IIKP-1 |JlaGopaTopHas Tembl 1abopaTopHBIX paboT
ABTOMATU3UPOBAHHBIX pabota
usmepennii Ha CBY TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeyenp sK3aMeHAIIMOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCUUILIIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaber 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMU | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA YaCTHYHO (dbparMeHTapHbBIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% 1o c(hOpMHUPOBaHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCHEIIHOE, HO yCHEUIHOE, HO
MaKCUMaJTbHOM OT/IETbHbBIE coJieprKaIie coziepxKaniue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. B MUKpOBOJIHOBOM /iMana3oHe 4acTOT HanOoJiee IIMPOKOIIOIOCHAS JIMHUS MepeJayn:

a)  KOakcHaJlbHas
0) ToJockoBas
B)  KOIUIaHapHas
r) BOJIHOBOJHAsI
2. Kakoe ycTpoHCTBO HE OTHOCUTCS K HalpaBICHHbIM?:
a)  MOCT
0) OTBEeTBHUTEIH
B)  LMPKYJSTOP
r) CIUIUTTED
3. B kakom ciyuae Helb3sl 10JIb30BaThCsl COEAMHUTEIbHBIM pa3bEMOM?:
a)  IUIOCKOCTb LIEHTPAJbHOTO IPOBOJHHUKA BBICTYNAET OTHOCUTEIBHO BHEIIHETO MPOBOJAHMUKA
Ha 10 MKM
0)  IUIOCKOCTBH HEHTPAIBLHOTO MPOBOAHHUKA YTOMAET OTHOCUTEIHHO BHEIIHETO IPOBOIHUKA HA
5 MKM
B)  IUIOCKOCTb LIEHTPAJIBHOI'O IPOBOJHUKA YTONAET OTHOCUTENIBHO BHELTHETO IPOBOAHMKA Ha
10 Mmxm
r)  IUIOCKOCTb LIEHTPAJIbHOTO MPOBOJHUKA YTONAET OTHOCUTEIBHO BHEIIHErO IPOBOAHHUKA Ha
20 MKM
4. C nmoMompo Kakod (yHKIIMA MOKHO HAOII0AAaTh pepIeKTorpaMMy BOJIHOBOTO COTPOTUBIICHUS
TuHUn?:
a) TRL
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6) TDR
B) TDT
r) TRM
5. DneMeHTHI II1aBHOW TMarOHalld MATPUIIbI PACCESTHUS — ATO:
a)  kodhdHUIMEHTHI Iepeaadn, MpH YCIOBUU COTIACOBAHUS BCEX MTOPTOB,
0) K03 UIIMEHTHI OTPAXKEHUS TIPH YCIOBUHU COTIACOBAHUS BCEX OCTAIBHBIX TIOPTOB,
B) K023 (OUIIMEHTHI MOTJIOUIEHUS, IPU YCIOBUU PEKUMA KOPOTKOTO 3aMBbIKaHUS Ha BCEX
noprax,
T) K02 PUITUEHTHI OTPAKEHHSI TIPU YCIIOBHH PEKHUMa XOJIOCTOTO X0/1a Ha BCEX MOPTax.
6. DJeMeHThI HaXOISIIMECS HE HA TJTABHOW TMArOoHaId MaTPUIIbl paCCEsHUS — ATO:
a)  kodhdUIMEHTHI Iepeaaun, pH YCIOBUU COTIACOBAHUS BCEX MTOPTOB,
0) K03 UIIMEHTHI OTPAXKEHUS TIPH YCIOBUHU COTIACOBAHUS BCEX OCTAIBHBIX TIOPTOB,
B) K023 (OUIIMEHTHI MOTJIOUIEHUS, IPU YCIOBUU PEKUMA KOPOTKOTO 3aMbIKaHUS Ha BCEX
noprax,
T) KOA(PUITUEHTHI OTPAXKEHHSI TIPU YCIOBHH PEKHUMa XOJIOCTOTO X0/1a Ha BCEX MOPTax.
7. CkanspHbIM aHAIM3ATOPOM IIEMEN MOKHO U3MEPUTD:
a)  Moayib U ¢asy koddduimenTta nepenadn
0) ammiuTyay koddduimenTta nepenadn
B) a3y koadduinrenrta nepegaun
T) (hazy koapdurmenta orpakeHus
8. yig 3amuThl OT OOJIBIIOrO YPOBHS CUTHAJa HAa BX0J1e MPUEMHHUKA U3MEPUTEISI UCIIONIb3YIOT:
a)  aTTEHIOATOP
06) daszoBpamarens
B)  duibTp
T) COTJIACOBAHHBIN MEPEX0/T
9. Ha ocHoBe W3MepeHHUs aMILUIUTYAbl U (a3pl CHTHaAJa B YaCTOTHOW 00JlacTH, MEBOJ BO
BPEMEHHYIO 00JIaCTh MOXHO OCYUIECTBUTH C TOMOUIbIO IPe0Opa30BaHUs:
a) Dypse
06) TI'manbepra,
B) Z-npeoOpa3oBaHUs
r)  Jluneiinoro
10. MHuMasi KOMIOHEHTa OTHOCUTEIbHOM TUAJIEKTPUYECKON MPOHUIIAEMOCTH XapaKTePHU3YET:
a)  MOTepH AIEKTPUUECKON HHEPrUH B MaTepHualie
0) 3amaceHue AIEKTPUUECCKON SHEPTHH B MaTepHalIe
B)  MOTEpH MarHUTHOM HEPIHH B MaTepHale
I)  3amaceHue MarHUTHOW SHEPruM B MaTepuale
11. JleficTBUTEeNbHAasA KOMIIOHEHTAa OTHOCHUTEJIBHOW AUAJIEKTPUUYECKOW MPOHUIAEMOCTH
XapaKTepu3yeT:
a)  MOTepH AIEKTPUUECKON PHEPrUH B MaTepHralie
0) 3amaceHue AIEKTPUYECKON SHEPTHH B MaTepHalIe
B)  MOTEpH MarHUTHOM HEPIHH B MaTepHale
I)  3amaceHue MarHUTHOW SHEPrUM B MaTepualie
12. Jlns uamepeHust EMKOCTH ¥ UHIYKTUBHOCTH UCIIOJIb3YIOT:
a)  aHaJIM3aTop CIEKTpa
0) BEKTOPHBIMA aHATU3ATOP METeH
B)  MYJbTHUMETP
)  U3MEpHUTeslb UMMUTaHCa
13. Cucrema APY npumensiercs is:
a)  Crabunuzanuu (a3bl Ha BBIXOJE reHepaTopa
6) Crabwim3anuy aMIUIUTY 1B Ha BBIXOJE TeHepaTopa
B)  Crabuiu3amuu 9acTOThl Ha BBIX0JI€ T€HEpAaTOpa
T) Crabunu3amnuy rapMOHUK Ha BBIXOJIE TeHEpaTopa
14. 3MmepeHne OTHOCUTEIBHON IHAJIEKTPUYECKONW MPOHUIIAEMOCTH PE30HAHCHBIM METOJO0M
MO3BOJIET U3MEPUTH €€ 3HaUCHUE:
a) B IIOJIOCE YacTOT
0) Ha QUKCHPOBAaHHBIX YACTOTAX
B)  Ha OJHOU 4acTOTE

CornacoeaHa Ha noptane N2 61666 12



15.

16.

17.

18.

19.

20.

ARl e

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

) B HECKOJIbKHMX JHMAara30Hax yacToT
Hnst mamepenus: kodppunreHTa yCuJIeHUsT aHTEHHBI HEOOX0UMO HU3MEPUTH KOA(DPUIIHMESHTHI
nepeavyy MeX1y BCIIOMOTaTeIbHOM U UCCIEyEMON aHTEHHON U CPaBHUTH C:
a) Koaddumuentom nepenayn Mexxay BCIIOMOTATEIbHON U ATAJIOHHON aHTCHHOM
06) Koaddunuenrom nepegaun MexIy UCCICTyEeMOW U TaJJOHHOW aHTEHHON
B) Koaddunuentom orpaxenus TaTOHHONH aHTEHHOMN
r)  Koaddunuenrom ycuneHus 3TaIOHHON aHTCHHOM.
[Ipu u3mMepeHuu AuarpaMMbl HaIpaBICHHOCTH AHTEHHBl B a3UMYTaJbHON IMJIOCKOCTH
HE0OXOAMMO BpaIlaTh:
a) HccnemyeMyro aHTEHHY BOKPYT BEpPTUKAIBHOU OCH
06) MHccrnenyemyro aHTEHHY BOKPYT TOPHU30HTAIBHOM OCH
B) BcnomoraTtenpHyr0 aHTEHHY BOKPYT BEPTHKAILHON OCH
T) BcrnoMoraTenpHy0 aHTEHHY BOKPYT TOPHU30HTAIBHON OCH
N3mepenue ko3 duiirienTa oTpakeHust OT AHTEHHBI OCYLIECTBIISIOT C TOMOUIBIO:
a)  Amnanmzaropa nerneu
0) AHaim3aTopa CIEeKTpa
B) MynbpTuMeTpa
r)  H3mepuresns MOIIHOCTH
Kakoe koinyecTBO KalMOPOBOYHBIX MEp JOCTATOYHO AJA KaJTUOPOBKH CKaJSIPHOTO
aHajM3aTopa Ienemn?:

a) 2
0) 3
B) 4
T) 12

Kaxkue cnydaiinpie omMOKM HE YIYUTHIBACT BEKTOPHBIA aHATU3ATOP IeTei?:
a)  TEIIoBOHU apeid

0) mym

B)  IOJIb30BATEILCKHE

T) MOBTOPSIEMOCTD

H3mepeHne XxapakTEepUCTUK U3ITyUY€HUS aHTEHH B OTPAHUYEHHOM MPOCTPAHCTBE PEKOMEHIYIOT
MIPOBOJUTS B:

a)  DKpaHMpPOBaHHOH Kamepe

0) bessxoBoii kamepe

B) Ilomemnienun ¢ 6ETOHHBIMU CTEHAMU

r) IlomemeHnuu ¢ OTKPHITHIMU OKHAMHU.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BOMIPOCOB

YacToTh!l U JIUHBI BOIH nuana3sona CBY

Ocob6ennoctu auanazona CBY

PTC, pabotaromue B quanazone CBY

Ocob6ennoctu n3mepenuit Ha CBY

IToproBoe nmpencrasnenue ueneil Ha CBY

Knaccudukarus nuauii nepenadu

Yro paccmaTpuBaeT 3JEKTPOJMHAMUKA JIMHUN Nepeaadn (4TO TaKO€ MOJIbI, IJIEKTPUUECKHUE U
MarHUTHBIE BOJIHBI, KpUTHUYECKUE JUTMHBI BOJH, AJWHA BOJHBI B JTUHUHU, ()a30Basi CKOPOCTH,
qucnepcus?)

Yro Takoe koakcuan?

Yro Takoe sxBuBasieHTHas JII1?

Cxema 1ByXnpoBOIHOH 3kBUBaneHTHOM JIIT

Cxema sxBuBaneHTHOH JIII ¢ reHepaTOpoM U Harpy3Kkoi (0TcueT KOOpAUHATHI?)

BonnoBble ypaBHeHust akBuBaneHTHOM JIIT (yp-Hus I'enpMmronsia)

Yro Takoe MOJIHOE HANpsHKEHHUE B SKBUBasIeHTHOU JIIT?

UTto Takoe najaroliye U OTPaKEHHbIE BOJIHBI B SKBUBajieHTHOM JIT1?

Yro Takoe BTOpUYHBIE TapaMETPhl B SKBUBaJIeHTHOU JIIT?

Ilepeuncnutb BTOpUYHBIE TapaMeTphl SKBUBaNIEHTHOM JIII.

3anucarh KOMIUIEKCHYIO aMILIUTYy [1aJatollei BOJIHBI BO BPEMEHHU

3anucarh KOMIUIEKCHYIO aMIUIUTYy OTPaXKEHHON BOJIHBI BO BpEMEHU
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19. Yro Takoe korddurmeHTs! B 3kBUBasieHTHOH JIT1?

20. Kaxk cBsizanbl ha3oBasi CKOpocTh B 3kBuBasieHTHOH JIII ¢ ko3 duninentom ?
21. Yrto Takoe Kod(hPUITUEHT OTPaKEHUS U €r0 MOYJIb?

22. Yro Takoe JII1 6e3 motepn?

23. Yro Takoe BOJIHOBOE conpoTtupieHue JII1?

24. Kaxk cBs3anbl Ko3hUIHEHT oTpakeHus 1 Harpy3ka JII1?

25. PacnpeneneHue aMIUIMTY ] HAIPSOKEHUS M TOKA BAOJIb HATPYKEHHOW JTMHUK
26. Urto takoe KCB? (nmuamnazon 3Hauenunit KCB)

27. Kaxk cBsa3anbl KCB u ?

28. Pexxumbl pabotsl JIIT 6e3 moTepn

29. KanoHuueckue Harpy3ku 3kBuBajgeHTHOU JIIT

30. CornacoBaHHas Harpy3Ka

31. Buasr kasmbGpoBok BAIL]

32. Buas kasmbpoBok CAIL]

33. W3mepenus napameTpoB MaTepHAIIOB

34. W3mepenus napameTpoB aHTCHH

9.1.3. Tembl 1a00paTOpPHBIX padoOT

CxasiapHblii aHANMU3aToOp Lienen

BekropHblil aHanu3aTop Leneu

Onenka norpemHoctel n3mMepenuss BAL]

Onenka norpemHoctel n3mMepenust BAL]

W3mepenue € 1 tgd NUAIEKTPUUECKUX MAaTEPHAIOB PE30HATOPHBIM METOIOM

HccnenoBanue BIUSHUA pacupeielIcHUs I0Js B PACKPbIBE aHTCHHBI Ha €€ Auarpammy
HaIIPaBJICHHOCTU

7. W3MmepeHus quarpaMm HaIpaBJICHHOCTH U BXOJAHOIO COIIPOTHUBIICHUS AHTCHH

AN ol e

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHust TUCUUILIMHBI I Ty4YIIETO0 OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYJIbTAlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B
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Jns oW ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pPOBBSI U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4Ye€HHUSIMHU 110
o01IeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJBbHBIE pabOTHI,
YCTHBIE OTBETHI

[IpenmyiiiecTBEHHO MPOBEpPKa
METOJIaMH, OMPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOIA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL € OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenpsl PCC
nporokon Ne 3 or« 1 » 11 2018r.

COI'TACOBAHO:

JomKHOCTD

Nuunmansl, pamunms

IToamuce

3aBenyronmii Beimyckatomei kag. TOP

C.U. boromoios

CoriacoBano,
64596115-19ed-4d47-
a699-64d057f3100c

3aBenytomuii obecrnieunBatoieit kag. PCC A.B. ®areeB CornacoBaHo,
595be322-a579-4ae5-
8d93-e5f4ee9ceb7d

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,

fa63922b-1fce-4aba-
845d-9¢e7670b004c

IKCIIEPTHBI:

Houenr, kap. TOP

C.H. boromomos

CormacoBaHno,
64596115-19ed-4d47-
a699-64d057f3100c

Crapmuii mpenonaBarens, kag. PCC

10.B. 3enenenkasa

CoracoBano,
1f099a64-e28d-4307-
a5f6-d9d92630e045

PA3PABOTAHO:

3aenyromuii kadenpoii, kap. PCC

A.B. ®areeB

Pazpabotano,
595be322-a579-4ae5-
8d93-e5f4ee9ceb7d
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