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AHHOTaUs

HucunminHa «TexHosoruss W anmaparypa 3JEKTPOpPaIUOU3MEPEHUN» BXOJIUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PamnoTeXHUYECKUE CUCTEeMBl W WX OJKCIuTyaTamus». [ucnumivmHa peanusyercs kadempoi
«Ne22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

[IK-2 «CmocoOeH pealn30BBIBaTh MPOTPAMMBI AKCIIEPUMEHTAIBHBIX HCCIICIOBAHHM,
BKJII0Yast BEIOOP TEXHHUUECKUX CPEACTB U 00pabOTKY pPe3yIbTaTOB

Copep:kaHue NHUCUUIUIMHBI OXBATBHIBAET KPYr BOIIPOCOB, CBA3AHHBIX C OBJAJICHUEM
CTYJIEHTaMH CIIOCOOHOCTBIO PEaTM30BBIBATH MPOTPAMMEBI IKCIEPUMEHTAIBHBIX HCCIEIOBAHUMH,
BKJTFOYAsi BELIOOP TEXHUYECKHUX CPEICTB U 00pabOTKY pe3yabTaToB.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATPUBAET cleaylonpe ¢GOpMbl OpTaHU3AINH
y4eOHOTrO0 TMporiecca: JICKITUH, JIa0opaTopHbIe padO0ThI, CAMOCTOSATEIbHAS pad0Ta 00YJaIOIIUXCSI.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIS: TEKYIIMMA
KOHTPOJIb YCTIEBAEMOCTH, TIPOMEKYTOUHAs aTTecTanus B popme 1udPpepeHImpoOBaHHOTO 3a49eTa.

OO0miast TpyA0€MKOCTh OCBOSHUS JUCHIUILUIMHBI COCTaBISET 3 3aUeTHBIX eAuHUIbI, 108
4acoB.

S3bIK 00yUYeHUS IO JUCIUILTUHE KPYCCKHMA »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

I1.1.

Llenpro HacTOsAmEH AMCLUILIMHBI
peaNn30BBIBaTh IPOrPAMMBI SKCIIEPUMEHTAIBHBIX UCCIICIOBAHMM, BKIIIOYAs BEIOOD TEXHUYECKHX
CpeACTB U 00pabOTKy pPe3yIbTaTOB.

1.2. JucouruimHa

BXOIUT B

COCTaB

[{enn npenoaBanusi TUCIUTUIAHBI
SBIIIETCS Tepenada CTYACHTaM CIIOCOOHOCTH

yactd, (opmupyemMol  y4acTHHKaMHU

00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETCHIMSIMA WM UX YacTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B

Tabnure 1.
Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA W UHIUKATOPOB MX JTOCTHIKCHUS
Kareropus (rpynma) | Kon u HaumenoBanue | Koj m HauMeHOBaHWE MHAMKATOPA TOCTHKCHUS
KOMIICTCHIINN KOMIICTCHIINU KOMIICTCHIINN
I1IK-2.3.1 3HaTh METOIUKH IIPOBEACHHUS
I1K-2 Cnocoben . A POBEaL
HCCIIe0BAHUHM TapaMeTPOB U XapaKTEPUCTUK
peaTn30BbIBATH .
y3710B, OJIOKOB PaJIMOTEXHUYECKUX YCTPOUCTB U
HpOrpaMMBI
AKCTICPUMEHTATbHBIX cueTeM
[Ipodeccuonanbubie - [IK-2.Y.1 yMeTb NpOBOAUTH AKCIEPUMEHTAIbHBIC
KOMIICTCHIINU ’ HCCIICOOBAHUS XapaKTepI/ICTI/IK
BKJTFOYasi BEIOOD 9
PAIMOTEXHUYECKUX YCTPOMCTB U CUCTEM IO
TCXHNUYCCKUX .
CPENCTE 1 06paGOTK 3aJITaHHOH METOJIMKE
p p y [1K-2.B.1 Bragets MmeTomamMu 00pabOTKH
pe3yiIbTaToB
pE3yJIbTaTOB SKCIIEPUMEHTA

2.  Mecro pucuuniaunsl B cTpykType OI1

JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMUCS
P U3YYCHHUH CIICIYIOIINX AUCIUTLINH:

— «DIEKTPOTEXHHUKAY,

— «DPu3uKay,

— «AITOpHTMHU3AINS ¥ IPOTrPAMMHUPOBAHHUE.

3HaHUs, TOJYYCHHBIE TPH HM3YyYEHWH MaTepuana JTaHHOW JWCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENILHOE 3HAUYCHUE, TAK M UCIIOJB3YIOTCS MTPU U3YyYSHUH IPYTHX AUCIIHUILINH:

— «Mertponorusy,

— «OCHOBBI CIEKTPAIBHOTO aHAJIA3a,

— «Teopus u Texunka PTCy,

— «YcrpolicTBa mprueMa U 00padOTKH CHTHAJIOBY.

3. O0BeM u TPyIOEMKOCTb TUCIIUILTAHBI
Jlanueie 00 o0memM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4eOHOU
paboThI O AUCHUILIMHE (M paclpeeieHne 3TOH TPYA0EeMKOCTH 10 CeMeCcTpaM) IPECTaBIECHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

TpynoemMkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
No4
1 2 3
Oowan mpyooemkocmsp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)




H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
nabopaTtopHubie padoTs (JIP), (yac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmosamenvHaa paboma, Bcero (dac) 74 74
Buo npomesxxcymounoii ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, Judd. 3auq, Mudd. Hudd. 3aq.
DK3.**) 3au.

*x

IIpuMedaHue: kaHIUOATCKUIA SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI

4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pas,uenm, TEMbI JUCIIUITJIIMHBI 1 UX pr,HOCMKOCTB HpI/IBe,Z[CHI:I B Ta6JII/ILI€ 3

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Paznensl, TeMbI TUCIIUITITUHBI Jexwmn | 13 (C3)| - JIP KIIT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4
Pazgen 1. OcHOBBI 3IEKTPOPATUOUIMEPECHUIMA 4 2
Paznen 2. [Ipubops! 1 METOABI U3MEPEHUI 4 2
Paznen 3. [IponBruHyThIe METOMBI U allIapaTypa 4 2
Paznen 4. O6paboTka 1 aHATU3 JAHHBIX 5 3
Htoro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

IIpakTrueckas

NOoATOTOBKA  3aK/IIO4YacTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHU

OoOy4JalolMMHUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBS3aHHBIX ¢  Oya;ymiei
npodecCHOHATBHOMN e TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:kanue pa3fesioB ¥ TeM JICKIMOHHBIX 3aHITUN MTPUBEICHO B TA0HIIE 4.

Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIIMOHHOTO IIUKJIA

Howmep paznena

HaszBanue u conep:kanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1

Paznen 1. OcHoBbl 2nekTpopaanonsmepenuii. Tema 1: Brenenue
B aJekTpopaauousMepenus. Tema 2 OCHOBHBIE METOIUKH
3JIEKTPOPATNOU3MEPEHUIN

2 Paznen 2. IlpuGopst u wmeronel u3Mmepenuid. Tema 3
AHanuzaTopel CHEKTpa M UX IpuMeHeHue. Tema 4
Ocumsutorpadsl B paInOTEXHUYECKUX U3MEPEHUIX

3 Pasnen 3. IlpoaBuHyThle MeTonpl M anmaparypa. Tema 5

[MudpoBbie MeToABI B ANEKTpopaguonsMepeHusix. Tema 6
ToyHOCTB U OLIMOKYU B paJlOU3MEPEHUSIX.




Paznen 4. O6paboTka u ananu3 qaHHbIX. Tema 7 CtaTucTudeckas
o0paboTtka n3mepenuid. Tema 8§ Buzyanuzainus u uHTEpHpeTanus
pe3yJIbTaTOB U3MEPEHUN.

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS

TeMbl MpakTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

W3 HuX No
No | Tembl npaktrueckux | ®@OpMbI IPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesnia
1/ 3aHATHI 3aHATHN (qac) MOJTOTOBKH, | JUCIIUII
(dac) JINHBI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
|
Bcero
4.4. JlabopaTOpHBIC 3aHATUS
Tewmpbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHHI B Ta0HIIE 6.
Tabmumia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbIX paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 (gac) MMOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 4
1 3HaAKOMCTBO C 000PYOBAaHUEM JIsI 2 2 1
AJIEKTPOPATUONZMEPEHUN
2 [TpoBenenmne 6a30BBIX 2 2 1
ANEKTPOPATUOU3MEPEHUH C UCIIOJIb30BAaHUEM
CTaHJIapTHBIX METOJUK
3 Hcnonp3oBanuem aHaM3aToOpa CIEKTPa JUIst 2 2 2
M3MEPEHHS XapaKTepUCTUK CUTHAJIOB
4 [IpakTHueckoe 3aHATHE 110 UCIIOIb30BAHUIO 2 2 2
ocunsuiorpadoB Al U3y4eHUsI BpEMEHHbIX
XapaKTEPUCTUK CUTHAJIOB
5 OcBoenue nu(poBbIX U3MEPUTEIBHBIX 2 2 3
TEXHOJIOTMI Ha IPAKTUKE
6 To4HOCTB M OMMOKY B paTHON3MEPEHUSIX 2 2 3
7 Craructuueckas o0paboTKa TaHHBIX 2 2 4
U3MEPEHUIN
8 | Buszyanuzanus u MHTEpIpeTalus pe3yJbTaToB 3 3 4
U3MEPEHUMN
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHNe/ BBHITTOJTHEHHE KyPCOBON PabOTHI

Y4eOHBIM IJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs




Bunsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh IPUBEIEHBI B Tabnu1e 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYI0EMKOCTh

. Bceero, | Cemectp 4,
Bun camocrosTensHON paboThI
qac qac
1 2 3
N3yueHne TeopeTHuecKoro MaTepuaia 37 37

nucturuHel (TO)

KypcoBoe npoektupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamuaee 3amganune (/13) 37

KonTtponbabie paboTsl 3a0uHukoB (KP3)

ITogroroBka kK IpOMEKYyTOYHOMN
arrectaruu (I1A)

Bcero: 74

o.a. 7-11.

5. IlepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aromuXcs M0 JUCIUTUIMHE (MOJIYIIIO)
Y4eOHO-MeTOIMYeCKHe MaTepHalbl JUIsl CAMOCTOSITEILHON PadOThl OO0YYAIOIIUXCsl YKa3aHbl B

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/1aHU NTPUBEIEH B TaOauLE 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

KomuectBo 3x3eMIuIsipoB B

[lngp/ bubnuorpaduyeckas ccpuika oubnmiorexe
URL anpec
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)
621.396/1153 | BanoB, A.B. OCHOBEI 5
ANEKTPOPATUOU3IMEPEHUN: YUEOHUK ISt
By30B / A.B. lBanoB. — M.: Briciias
mkona, 2018, — 410 c.
621.396/1164 | Ilerpos, H.B. [TpuGops! 1 MeTO b1 4
U3MEPEHUH B 3JIEKTPOPaATUOU3MEPEHUSAX /
H.B. ITerpos. — CII6.: [Tutep, 2019. — 360
c.
621.396/C73 | Cmupnos, U.A. IIpoasuHyThIe METOABI U 4
anmaparypa Jisi 3JeKTpOopaAnon3MepeHHii /
N.A. CmupnoB. — M.: Hayxka, 2020. — 390
c.
621.396/B52 | benses, F0.B. O6paboTka u aHanu3 JaHHbIX | 3

B asekTpopanuonsmepenusx / FO.B. benses.
— CII6.: Hayka u Texnuka, 2017. — 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «THTepHeT»




[Tepeuenp AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TENICKOMMYHHUKAMOHHON cetn «MHTepHeT», HEOOXOAMMBIX Ui OCBOCHHS JUCIUIUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pPa30BATEIBHBIX PECypcoB HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «HTepHeT»

URL agpec Haumenosanue
https://www.coursera.org/learn/electronic- Coursera: OCHOBBI 3JIEKTPOPATUON3ZMEPECHHIA
measurement

https://www.edx.org/course/advanced-electronic- | edX: [IponBHHYTBIE METOIBI

measurement-techniques AIIEKTPOPATUONZMEPEHUI
https://www.electronics-tutorials.ws/ Electronics Tutorials: IIpu6ops! 1 MeTob1
M3MEpPEHUI

https://www.iet.org/resources/journals/electronic- | IET: XXypnain mo snmekTpopaanon3mMepeHusm
measurements/

8. Ilepeuerr MHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHp TpPOrpaMMHOrO OOECIIEYCHHS, HCIOIb3YyEMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENBFHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAaMMHOT0 obecrieueHus npeacTasieH B Tadmnure 10.

Ta6muma 10— [Tepeders mporpaMmMHOTO 0OecIieueHUs

Ne i/t HaunmenoBauue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBICHUHN 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILITNHE

[lepeuenp HCHOIB3yeMbIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTAaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB MaTepuabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOUMOCTH )
JlexuroHHas ayguropus 22-08
2 | JIaGoparopusi a7l MPOBECHUS J1a00PATOPHBIX paboOT 22-07

10. Ouenounsle cpeacTBa IS MPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTtaB OLICHOYHBIX CPEACTBMJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB U1l TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

‘ By npoMeXyTOYHOM aTTeCTaluu ‘ IlepeueHb OLICHOYHBIX CPENICTB




HuddepennrpoBannpiii 3a4€T CHmcoK BOIPOCOB;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYyJaronuMHUCs TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BAThCS
100-6amnpHass  mIKajJa  MOJYJbHO-PEUTHMHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu orieHKH YpoBHS c(pOpPMHUPOBAHHOCTH KOMIETEHIHH

OreHKa KOMITETEHITUH

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHLIA
5-0ayUIbHAs IIKaJIa PaKIEp (bop

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, TTOCIIEJOBATEIBHO U TPAMOTHO €T0 U3J1araeT;

— OMMpasch Ha 3HAHUS OCHOBHOM M JIOTIOJHHUTEIBHOW JIUTEpaTypHl,
TECHO MPHBS3bIBACT YCBOCHHBIC HAYYHbIE TOJIOKEHUS C MPAKTUUYECKOM
JIeATEIbHOCTBIO HAIPABIICHNUS;

— yMeJ0 0OOCHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— cBOOOIHO BJIQICET CUCTEMOH CIIeHUAIN3UPOBAHHBIX MTOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMI MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhI;

— HE JIOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBA3BIBAET YCBOEHHBIC 3HAHHUS C MPAKTHUYECKON JEATEIBHOCTBIO
HaIpaBJICHUS,

— apryMEHTUPYET HAY4YHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;

— BJIAJICET CUCTEMOM CIIELUATIN3UPOBAHHBIX OHSATUM.

(XOPOLIO»
(Ga4uTCHO»

— o0y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOM TMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY HM3J1araeT ero, ONMpasch Ha 3HAHHUS TOJHKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHCHHWH 3HAHHWN
HaIpaBJICHNUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHHS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;

— YaCTHUYHO BJIAJICET CUCTEMOH CIICIMAIN3UPOBAHHBIX TOHATHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOTPaMMHOTO
MaTepHaa;

— JIOIYyCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Mpo0ieM B KOHKPETHOM HaIllpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NMPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTUPOBAaTh HayUHbIE ITOJI0KEHMS;

— He (OpMYIHPYET BHIBOJOB M 0000IIICHUH.

«HEYI0BJIETBOPUTEIIHLHO
«HE 3a4TEHO»

10.3. TunoBble KOHTPOJIbHBIE 33AHUS UM UHBIE MATEPHAJIBI.
Bomnpocs! (3agaun) Ui s5K3aMeHa MpeacTaBiIeHb! B Tadnure 15.

Tabmuna 15 — Bompocs! (3agaun) u1sl 9K3aMeHa

Kon

No /it [Tepedyens BOonmpocoB (3a1a4) Tl SK3aMeHa
WHIUKATOpA

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO




Bomnpocs! (3agaun) s 3adera / nud¢. 3auera npencrabiaeHsl B Tadbuuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Ne m/m [Tepeuens BompocoB (3agay) s 3adera / qmud . 3auera Kon
MHJMKATOpa
1 Kakne meToanku n3MepeHusi CHTHAJIbHBIX MTapaMeTpPOB I1K-2.3.1
MCIIOJIb3YIOTCS] B COBPEMEHHBIX PAIMOTEXHUUECKUX CUCTEMAX?

2 OnumuTe mporece KATMOPOBKH aHAM3aTopa CIeKTpa s I1K-2.3.1
IIPOBEJCHUS TOYHBIX U3MEPEHUM.

3 Kakune ocHOBHBIE (DaKTOPHI BIUSIOT Ha BHIOOP METOAMKH I1K-2.3.1
U3MEpPEHUS B pPAJUOTEXHHUKE?

4 B dem 3akntouaercs paziauyue MeXy IPSIMbIMA U KOCBEHHBIMU I1K-2.3.1
METOJJaMHU U3MEPEHUH B PAIMOTEXHUKE?

5 Kaxkune mapameTpsl HEOOXOAMMO YUHTHIBATH MPU MTPOBEACHUHT I1K-2.3.1
M3MEpPEHMH nana3oHa 4acTOT paJuoyCTpONCTB?

6 Kaxue crangapTsl 1 HOpMBI PETYIMPYIOT MPOLIECC TPOBEIECHUS I1K-2.3.1
3JIEKTPOPATUON3MEPEHUI?

7 Kax noaroroButh paaiuoTeXHUYECKOE YCTPOUCTBO K UCIIBITAHUSAM IIK-2.V.1
JUIsl TApaHTUU TOYHOCTHU Pe3yIbTaToOB?

8 Kakwue maru Heo0X0AMMO BBITOIHUTH JJISI U3MEPEHUS IIK-2.V.1
CIEeKTPaTbHOM 2P (HEKTUBHOCTH MepeaTInKa’?

9 Kak npoBoauTcs n3MepeHre BpeMEHHON XapakTepucTHKH curHanos | [1K-2.V.1
C HCMOJIb30BaHNEM ociiorpada?

10 Kakwue MepsI mpe1ocTopoKHOCTH HE0OXOAUMO COOTI0AATh TPH IIK-2.V.1
MPOBEJICHUH SKCIIEPUMEHTANIBHBIX UCCIEA0BaHUN
PaAMOTEXHUUYECKUX YCTPONCTB?

11 Kak ananu3upoBarth pe3ysnbTaTbl U3BMEPEHUH ISl OMPEACIICHUS [IK-2.V.1
HE00X0IMMOCTH TEXHUYECKON MOJEpHHU3AIMH YCTPOHCTB?

12 Kakue 1oKyMeHTBI 1 OTYETHI HEOOXOAUMO TTOATOTOBUTH TIOCIIE I1IK-2.V.1
IIPOBEJCHUS SKCIIEPUMEHTAJIBHBIX UCCIIEJOBAHUN?

13 Kaxue nporpaMmmHble THCTPYMEHTBHI pEKOMEHAYIOTCS AJIs I1IK-2.B.1
00pabOTKH JaHHBIX U3MEPEHUN B PATUOTEXHUKE?

14 Kakwue meToap! craTucTrieckoil 00paboTKu TaHHBIX Hanbomee IIK-2.B.1
3 PeKTUBHBI TSI aHAIIA3A PE3yTbTaTOB U3MEPECHUM
PaAMOTEXHUYECKUX [TApaMETPOB?

15 Kak npumMeHATh METO/IbI PErPECCUOHHOTO aHAIN3a JIS [1K-2.B.1
OIpeeNICHUs 3aBUCUMOCTEN MEX Y pa3INYHbIMU ITapaMeTpaMHu
paguoyCTpOMCTB?

16 Kaxue TexHuky Bu3yann3aluy JaHHBIX MOTYT Ucnoib3oBaThes s | [IK-2.B.1
MIPEJCTABICHUS PE3YJIbTATOB U3MEPEHUI?

17 Kak o1ieHuTh 1OCTOBEPHOCTH U TOUHOCTB MOJYUYEHHBIX JAHHBIX I1IK-2.B.1
W3MEPEHUI?

18 Kaxue metoapl KOppeKLMU AJaHHBIX UCIOB3YIOTCS s yerpanenus | [IK-2.B.1

OIMMOOK U3MEPECHHIT?

[lepeuenr TeM [ KypCcOBOTO TMPOEKTUPOBAHUS/BBHIOIHEHUSI KypCOBOM pabOThI
MpEJICTaBJICHEI B Ta0wmie 17.
Ta6mmia 17 — [lepedyenp TeM i1 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOM pabOThI

Ne i/t

KYpCOBOI pabOThI

[TpumepHBIii TepeueHb TeM ISl KypPCOBOT'O MTPOEKTUPOBAHMSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO




Bompocsl U1t TIpOBEIEHHs NPOMEXYTOYHOM arrecTalvu B BHJIE TECTUPOBAHUSA
MpeICTaBICHBI B Ta0mmIe 18.

Tabmuia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

. Kon
Ne n/mt [IpuMepHBIii IEpeyeHb BOIIPOCOB ISl TECTOB
WHJIMKaTOpa
1 Bonpoc: Kakoit meTon siBiisieTcss HanOoJee MmoaX O ITUM IS I1K-2.3.1

MU3MEPEHUS JUHAMUYECKOTO Ararna3zoHa paJuonprueMHOro ycTpoicTra?

1. Merton 3amenieHus nyma

2. Hcnonb3oBaHue CrieKTpoaHAIU3aTOpa

3. H3mepeHue ¢ momoIpio ocriorpada

4. IlpuMeHeHUe reHepaTopa CUTHAJIOB
IMpaBuiabHblil oTBeT: 2. Mcnosb30BaHUE CIEKTPOAHAIN3ATOPa
O0ocHoBanme: CriekTpoaHann3aToOp MO3BOJISAET TOYHO U3MEPSTH U
aHAJIM3UPOBATh IIMPOKUIA CIIEKTP CUTHAJIOB Ha Pa3HbIX 4acTOTaxX, 4TO
UJI€ATBHO MOIXOIUT AJI ONpeeNIeHUs TUHAMUYECKOT0 TUara3oHa
pagroONIPUEMHOTO YCTPOMCTBA.

2 Bonpoc: Beibeprure MeTo1bl, MOAXOAAIINE I TECTUPOBAHUS I1K-2.3.1
YaCTOTHOM XapaKTEePUCTUKH aHTCHHBI.

1. Mcnonp3oBaHUE CETEBOTO aHAIN3ATOPA

2. IlpumeHeHre BEKTOPHOTO aHaIu3aTopa

3. TectupoBaHue c MOMOIIBIO MYJIBTUMETPA

4. W3mepeHwus c UCTIOIB30BaHUEM pedIIeKTOMETpa
IIpaBuiabHbIe oTBeThI: 1. Mcnionp30BaHnE CETEBOIO aHAIN3ATOPA, 2.
[IprMeHeHre BEKTOPHOTO aHAIU3aTopa
O0ocHoBanme: CeTeBoil 1 BEKTOPHBIN aHAIN3AaTOPbI HI€ATBHO
HOJIXOAAT AJIS U3MEPEHHsI YACTOTHBIX XapaKTEPUCTUK aHTEHH, TaK Kak
OHM MOTYT TOYHO OLIEHUTh IIapaMeTPhI MIEPEAAUN U OTPAKEHUS Ha
Pa3IUYHbIX YACTOTAX.

3 Bonpoc: ConocraBbTe M3MEpUTENBHBIE yCTPOMCcTBa ¢ uX npumeHeHueM. | [1K-2.3.1

1. Ocuumnorpad

2. Yacroromep

3. BekTopHBIN aHAIM3ATOP

4. CnekrpoaHanu3aTop
a. AHaIM3 KOMITJIEKCHBIX UMIIETaHCOB b. M3Mepenne TouHON 4acTOTHI
curHana c. iamMepenne BpeMeHu HapacTanus curHana d. Ananmu3
CHEKTPAJILHOIO COCTaBa CUTHAJIOB
CootBercTBHE: | - C. I3Mepenue BpeMeHH HapacTaHus curHana 2 - b.
M3MepeHne TOUHOM 4acTOThI CUTHajia 3 - a. AHaJIN3 KOMIUJIEKCHBIX
uMIeaancoB 4 - d. AHaJIM3 CIIEKTPATbHOTO COCTaBa CUTHAJIOB

4 Bonpoc: YcranoBure nocienoBaTeNbHOCTb AeicTBUM npu npoBenenun | [1K-2.3.1
W3MEPEHHI YPOBHS IIIyMa C MOMOIIBIO CIIEKTpOaHaIu3aTopa. a. AHAIN3
MOJTyYeHHBIX JaHHBIX b. HacTpoiika quamnasona yactot c. 3anuch
pesynbTaToB d. KanmubGposka mpubdopa

IIpaBuibHas mocjaenoBarebHOCTh: d, b, ¢, a

5 Bonpoc: OnumuTe nporiecc u3MepeHust ko3P GUIMeHTa yCHICHHs IK-2.3.1
YCUIIUTCIIA, BKIIFOYas MMOATrOTOBKY, UBMCPCHUC U JOKYMCHTHPOBAHUC
pesynbTaToB. OTBeT: [Iporiecc HaYMHAETCS ¢ KaTHOPOBKHU
UCTOJIb3yEeMBbIX TPHOOPOB, BKIIOYAsi TEHEPATOP CUTHAJIOB U
ocuusuiorpad. YCcunuTenb MOAKII0YAETCs] K TeHEpaTopy, KOTOPbIi
BBICTABJISICTCS HA HY>KHYIO 4aCTOTY U YPOBEHb CUTHANIA. M3Mepenus




YCHJICHHS TTPOBOJISITCSI ITyTEM CPABHEHHSI BXOJIHBIX M BBIXOTHBIX
CHUTHAJIOB YCUJIUTCIIA. I[aHHBIe 3alMUCBIBAOTCA U aHAJIU3UPYIOTCS JJIL
OTIpEICIICHUS CPETHETO 3HAUCHHSI YCUIICHHS U €T0 CTaOMIIBHOCTH Ha
pa3HbIX YacToTax. Pe3ynbTarTsl JOKYMEHTUPYIOTCSA B BUAE OTYETA C
rpadgukaMu 1 TaOIUIIaMH, TTOIPOOHO OMKCHIBAS YCIOBUS UCIIBITAHUN 1
IMOJIYUYCHHBIC 3HAYCHUS.

Bonpoc: Kakoit mpubop Hanbosiee MoAXOIUT IJIs1 U3MEPECHUSI
MapaMeTpoOB JIUAJIEKTPUUYECKON TPOHUIIAEMOCTH MaTepuaa npu
BBICOKHX 4aCTOTax?

1. MynbTumerp

2. Ocuumnorpad

3. CnektpoaHanus3aTop

4. Hmnenancmerp
IIpaBuiabHbIi oTBeT: 4. IMnenancmerp
OobocHoBanue: MiMrienancmMeTp mo3BOJISIET U3MEPSITH KOMIUIEKCHOE
COMPOTHUBIIEHUE, YTO KPUTUUYECKU BAXKHO JJISI ONIPEIETICHUS
IUBJIEKTPUYECKON POHUIIAEMOCTH MaTEPHAJIOB Ha Pa3IUUYHbIX
4acTOTaX.

IIK-2.V.1

Bonpoc: Beibepute mapameTpsl, KOTOpbIe BaKHO KOHTPOJIUPOBATH IpU
MPOBEACHUU PAIUOYACTOTHBIX U3MEPEHUM.

1. TemnepaTypa OKpyKarolen cpeibl

2. Bnaxunocth

3. DJEeKTpOMarHUTHbIE MOMEXH

4. YpoBeHb OCBEIICHHOCTH
IIpaBuiabHbie oTBeThI: 1. TemnepaTypa okpykaromen cpeasl, 2.
BnaxHocTs, 3. DneKTpoMarHuTHbIE IOMEXHU
ObocHoBanue: Temneparypa, BI1aKHOCTb U 3JIEKTPOMArHUTHBIE TTOMEXHU
MOTYT 3HAUUTEIBHO BIUATH HA TOUHOCTh PaIMOYACTOTHBIX U3MEPEHU,
MCKaXkasi pe3yJbTaThl U BBOJIS JOTMOJHUTENbHBIE OITMOKH B U3MEPEHUS.

IIK-2.V.1

Bonpoc: ConocraBbTe METO/IbI U3MEPEHUS C TUITAMU
pazTuOTEXHUYECKUX YCTPOMCTB, 7151 KOTOPBIX OHU HanboJiee MOAXOIAT.

1. Hcnonp3oBaHUE BEKTOPHOTO aHAIM3aTOpa CeTel

2. Hcnonb3oBaHue nrymomepa

3. IlpuMeHeHHE BOIBTMETPA IEPEMEHHOIO TOKA

4. MHcnonw3zoBanue azomerpa
a. I3amepenue mrymoBoit ¢purypsl yeunuresei b. Onpenenenue
IIapaMeTpoB NIepelayu CUTHAIA B aHTEHHBIX cUcTeMax ¢. M3Mepenue
HaNpsDKEHUS Ha panoyacTOTHhIX Aetansix d. M3mepenue ¢a3oBoro
CIBUI'a B PaJUONEPEAATIYNKAX
CootBercTBHEE: | - b. Onpenenenue napaMeTpoB repeaun CUrHaia B
aHTEHHBIX cucTeMax 2 - a. iamepenue nrymoBoii Gpuryps! ycummrenei 3
- ¢. I3aMepeHue HanpsHKeHUs Ha palioyacTOTHBIX JeTalsixX 4 - d.
M3mepeHue pa3oBoro casura B paauonepeaTunkax

IIK-2.V.1

Bomnpoc: YcraHoBUTE OCIIEN0BATENBHOCTD ATOB ISl U3MEPEHUS
napaMeTpoB ycwiutens. a. [logkimoyeHre yCunTenst K HCTOUHUKY
curHana b. 3anuch u aHanM3 U3MEPEHHBIX 3HaueHui ¢. Hactpoiika
n3MepuTenbHoro obopynosanus d. [ToaroToBka TeCTOBOM Cpeb
IIpaBujbHas mocjae0BaTeIbHOCTL: d, C, a, b

IIK-2.V.1

10

Bomnpoc: Onumure npouenypy NpoBeIeHUs UCIBITAHUHN JIs
onpeereHus] AMHAMUYECKOTO Arana3oHa paauonprueMHuka. OTBer:
Jlnig onpeienieHuss AMHAMUYECKOTO IMana3oHa paguornprueMHIKa
HE00X0TMMO MePBOHAYAIBHO TTOJTOTOBUTH TECTOBYIO CPELY,

IIK-2.V.1




o0ecrneunBaoIy0 CTaOUILHOCTh U OTCYTCTBHE TOMEX. 3aTeM ClIeyeT
HACTPOUTH H3MEPUTEITHHOE 000PYIOBAHUE, BKITIOYAS TEHEPATOP
CUTHAJIOB U crieKTpoaHanu3atop. [loakimounB painonpueMHuK K
TEHEPaTopPy, MPOU3BOAUTCS [10J]a4a CUTHAIIOB PA3JIMYHON MOILHOCTH,
HauyMHasi OT MUHUMAaJIbHO BO3MOKHOM 10 MAKCUMAJIbHOM, IIPU KOTOPOU
YCTPOMCTBO €IIe CIIOCOOHO pa3inyaTh CUTHAI OT mryma. M3MepeHHbie
JaHHbBIE 3aMMCBHIBAIOTCS U AHAIU3UPYIOTCS C LIEIbIO OLIEHKH
CIOCOOHOCTH MTPUEMHUKA BOCIPUHUMATh CUTHAIIBI pa3HOU
WHTEHCUBHOCTH 0€3 UCKaKCHUH. Pe3ynbTaThl HCTIBITAHUN (DUKCUPYIOTCS
B OTYETE, KOTOPBIX BKIIIOYAET rpaduKu U TAOIHUIBI C U3SMEPEHUSMH, &
TaK)K€ OLIEHKY COOTBETCTBUS TEXHUYECKUM TPEOOBAHHUSM.

11

Bonpoc: Kakoit meron siBiseTcss Hanbosee MOAXOIAIIMM 111 00pabOTKU
pe3yNbTaTOB U3MEPEHUS BPEMEHH 33I€PKKU CUTHAJA B
PaMOYaCTOTHBIX LETISX?

1. dypbe-ipeoOpazoBaHme

2. CratucTH4ecKui aHAIHN3

3. KoppenaunoHHsblil aHamu3

4. PerpeccMOHHBIN aHATU3
IpaBuabHbliil oTBeT: 3. KoppensiunoHHBIN aHAIN3
OobocHoBanme: KoppensaioHHbIN aHAIU3 TO3BOJISIET ONPEACIIUTD
CTETEHb CBSI3U MEXKy BpEMEHEM 33/IEPKKU U IPYTUMH MapaMeTpaMu
CUTHAJIa, YTO KPUTUYHO IS aHATTN3a IPUYUH 33CPKEK U UX BIIFSTHHS
Ha paboTy CHCTEMBI.

I1IK-2.B.1

12

Bonpoc: Kakne HHCTpYMEHTBI CIIeTyeT UCIIONB30BaTh AJisi 00paboTKu U
BU3YaJIM3allMU TaHHBIX O YACTOTHBIX XapaKTEPUCTUKAX YCUITUTENs?

1. TaGnuuHslii Iporieccop

2. CneumanuzupoBanHoe [1O s snekTpopaauon3mepeHuia

3. IIporpammsl 1j1si co3gaHus AUarpaMm

4. bBa3pl 1aHHBIX
IIpaBuabHbie oTBeTHI: 2. CnieruanusupoanHoe 110 nms
3JIEKTpopaguon3mMepeHun, 3. [IporpaMmsl 151 CO3MaHUS JUarpaMm
O06ocHoBanme: CnenuanusuposanHoe I10 nns
ANEKTPOPATUOU3IMEPEHUH TTO3BOJISIET TOYHO aHAIM3UPOBATH YACTOTHBIE
XapaKTEPUCTUKU U APYTHE MapaMeTphl, a MPOrpaMMBbI IJisi CO3JaHuUs
nuarpamm 3G QEeKTUBHO BU3YaIU3UPYIOT PE3yIbTaThl, JAeas UX
MOHSTHBIMU JJIS aHAJIN3a U MPE3CHTAINH.

I1IK-2.B.1

13

Bonpoc: ConocraBbTe MeTO/1bI 00paOOTKH JaHHBIX C UX PUMEHEHHEM.

1. KoppensunoHHbIN aHANINU3

2. YacToTHbII aHAIN3

3. PerpeccroHHbIN aHATU3

4. JleckpunTHBHas CTaTUCTUKA
a. OreHka B3aMOCBSI3el MeX 1y nepeMeHHbIMu b. MccnenoBanue
OCHOBHBIX TEHJEHIIMI B JaHHBIX C. OnpeienieHne 3aKOHOMEPHOCTEN B
M3MEHEHHH nTapameTpoB 1o Bpemenu d. MccaenoBanue pacnpeaeneHus
1 OCHOBHBIX XaPaKTEPUCTHUK JAHHBIX
CootBercrBHe: 1 - a. O1ieHKa B3aUMOCBA3€H MEX1y IEPEMEHHBIMU 2 -
¢. Onpenenenre 3aKOHOMEPHOCTEN B U3MEHEHUH MTAPaMETPOB MO
BpeMeHH 3 - b. MccnenoBaHre OCHOBHBIX TEHIAEHIHH B JaHHBIX 4 - d.
WccenepoBanue pacnpeneneHuss 1 OCHOBHBIX XapaKTEPUCTUK JTAHHBIX

I1K-2.B.1

14

Bonpoc: YcTaHoBUTE OCIE0BATEIBHOCTD IIarOB ISl CTATUCTUYECKON
00pabOTKM JaHHBIX SKCIIEPUMEHTA [0 U3MEPCHUIO YCHIICHNS aHTCHHBI.
a. [Ipumenenne neckpunTUBHOM cTaTucTUKU b. COOp JaHHBIX C.

IIK-2.B.1




Buszyammzanus pesynpraToB d. AHaIN3 BO3MOKHBIX BRIOPOCOB U
aHOMaJIHH
IIpaBusbHasi MOCJEI0BATEJIBHOCTD: b, d, a, C

15 S Tun) 3agaHue OTKPBITOrO THIIA I1IK-2.B.1
Bonpoc: OnummuTe, Kak 10JDKEH MTPOBOIUTHCS aHAINM3 B 00paboTKa
TAHHBIX TOCJIE CEPUH SKCIIEPUMEHTOB 10 U3MEPEHUIO IIIYMOBBIX
napameTpoB panuonpuemuuka. Orser: [locie cepun namepeHuit
IIYMOBBIX TapaMeTPOB PaJIUONPHEMHUKA HAYMHAETCsl 00paboTka
JAHHBIX C TPOBEPKU HA HAJIMYKME BHIOPOCOB M aHOMAJIHi{, YTO TOMOXKET
UCKJIIOUUTH OIIMOOYHBIE UM HEPEIPE3CHTaTUBHBIC JaHHbIE. 3aTeM
ClIeIyeT CTaTUCTUYECKUH aHalIn3, BKJIIOYAIOIIUI pacueT CpeIHuX
3HAYEHUH, CTAaHAAPTHOTO OTKJIOHEHUS U IPYTHX JECKPUIITUBHBIX
CTaTUCTHK JIJIsl OLICHKH OOIIel CTaOMIIBHOCTH U BaprabebHOCTH
M3MEPEHHBIX 3HaYeHHH. [lociie cTaTUCTUYEeCKOro aHajau3a MPOBOJAUTCS
CHEKTPAJIbHBIN aHAINU3 7S ONIPe/IeTICHUS YaCTOTHBIX XapaKTEPUCTUK
mryma. Bee pesynbraTsl 1OKHBI OBITh BU3YaTHU3UPOBAHbI C TOMOIIBIO
rpaduKoB U AUarpaMm, KOTOpPbIE HATJISITHO JJEMOHCTPUPYIOT
pacmpesieNieHre IIIyMOBBIX XapaKTEePUCTUK U UX BIUSHUE HA paboTy
ycTporicTBa. @UHATBHBIN 3Tal BKIIOYAET MOATOTOBKY MOIPOOHOTO
0TYeTa, KOTOPBIA 0000IIAET METO bl U3MEPEHHsI, ITpoIiecc 00pabOTKU
JAHHBIX U KIIIOYEBBIE BHIBOJIBI, MOJAKPEIIJICHHbIE aHATUTUYECKUMHU
JAHHBIMU ¥ BU3YAJbHBIMH MaTepHalaMU. DTOT OTYET JTOJIKEH OBbITh
TOTOB K IPEJICTABICHUIO JUISl TEXHUUECKOTO ayuTa UK MyOJIUKallUY B
HAyYHOM JKypHAaJe.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No i/t ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIAE  IMPOLEAYpbl  OLIEHWBAHHUSA
UH/MKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpylOIUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTecTalluy 00ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus ISl OO yJarOIIMXCS 0 OCBOCHUIO JUCITUTIIIUHBI

11.1. MeTtonuueckne yKazaHUs g OOYYArONIMXCS 10 OCBOCHHMIO JICKITHOHHOTO
MaTepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEeHHE yueOHOro Mmarepuana. HasHaueHue COBpEMEHHOH JIEKIIMU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUH HaydHOM MbIciu. B yueOHOM mporecce JEeKIHs BBITOJIHAET METOAOIOTUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIeKIHMs pacKpbIBaeT MOHATHIHBIN anmapat
KOHKPETHOU 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBIEHHE O IUCLMILIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUH 00yYarOIUMUCS JIEKIIMOHHOTO MaTepuaa:




— nonyquHe COBpeMeHHLIX, OECIO0CTHBIX, B3aMOCBS3aHHBIX 3HaHI/II71, ypOBCHI:
KOTOPBIX ONPEIETAETCS 1IEIEBOM YCTAHOBKOM K KaX10i KOHKPETHOH TEME;

— TIONy4YEHHE OMBITa TBOPUYECKOUN pabOTHI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NpPO(ECcCCHOHANBHO-IEIOBBIX  KAuecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSATCIIBHOTO TBOp‘-IeCKOI‘O MBIIJICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOUMOTO JIJIsi CAMOCTOSITEIIBHOW PaOOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKANUIIINE TOJIBI;

— HaquTBCH METOANYCCKHU 06pa6aTbIBaTb MaTepI/IaH (BLIIIGJ]}ITB TJIaBHBIC MBICIIN U
ITIOJIOKCHUA, HpI/IXOI[I/ITB K KOHKpCTHBIM BBIBOJAaM, HOBTOpSITL nux B pa3.III/I‘-IHbIX
bopMyITHUPOBKax);

— nonyquHe TOYHOTI'O ITIOHNUMAHHUSA BCEX HGO6XOI{I/IMBIX TCpMI/IHOB 148 HOHHTHﬁ.

JIeKuMOHHBIH MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  ClIaiiIoB U
UCTIONIb30BAaHUEM pa3aTOYHOrO0 MaTepuaiga MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICIBHBIX TEMATHK 10 JUCITUTIINHE.

11.2. MeTtonuueckne yka3zaHusl I8 OOYYaIOMIMXCSA IO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BemmomHeHUs m1abopaTOpHBIX pabOT O0O0y4alomuics MOJDKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBATM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
BrimonHenue 1ab0paTOpHBIX pabOT COCTOUT U3 3KCIEPHUMEHTAbHO-IIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

Beimonnenue 51abopaTtopHBIX pabOT 0O0y4aromMMCs SIBISETCS HEOTHhEMJIEMOH YacThio
U3YYEHUS JUCIUIUIMHBL, ONpeNesiseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpelCTBaM,
o0ecrevnBaroIIUM peleHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yaroierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCJIEIOBAaHMSA TIPOLIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUICHHEe, PAa3BUTHE M JEeTallM3alls TEOPETUYECKUX 3HAHWUN, IOJYyYEHHBIX Ha
JCKITUSX;

—  TOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSTEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

11.3. MeTtonuueckne yka3zaHUs ISl OOYyYarOIIMXCS MO0 TPOXO0XKICHUIO CaMOCTOATEILHON
paboTbI

B xone BeIMOSHEHUSI CaMOCTOSITEIPHOM pabOThI, 00yJarONTUiics BHITIOJHAET PaboTy 1o
3aJIaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IMpErojaBaTelisi, HO 0€3 ero HemocpeJACTBEHHOTO
YYaCTHHI.

Jlns oOyyaromuxcst 1Mo 3a04HOM (opMme OO0ydeHHus, caMOCTOsITeNIbHass paboTa MOKET
BKJIFOYATh B CEOsI KOHTPOJILHYIO PaboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENBLHON paboThl, y obOydaromerocs GopMUpYETCs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEeHH, KOTOpOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIIeUYMBaET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IIOMOTAeT TOJXYYHUTh HABBIKM TOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MertoauyeckuMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJaromuxcs
1o 3a049HOU (popme oOydeHHs).



11.4. Metonuueckne YyKa3zaHHs JUIg OOYYalOMUXCS IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJb KadecTBa 3HAHUM
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IENbI0 OICHUBAHUS XOJla OCBOCHHS
JUCIUTUIAHBI.

11.5. MeTtonuueckne yka3aHUs I OOYYAIOMIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUHOM
aTTECTALUU.

[IpomexyrouHas  arTectauus  OOydalolUMXCsl — MpeAycMaTpUBaeT  OIICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENbHBIX Pe3yabTaToB 0OyueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— 1uddepeHMpPOBaHHbBIM 3a4eT — 3T0 (GopMa OLEHKM 3HAaHUHM, TOIy4EeHHBIX
oOy4aromuMcsl IpU U3YYEHUU AUCLUUILINHBI, PU BBIMOJIHEHUN KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEJOBATENBCKUX pabOT U MPOXOXKACHNUN MPAKTUK C aTTECTAMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIOY, «yIOBIETBOPUTEIBHOY, KHEYIOBICTBOPUTEIHHO.



Jluct BHeceHUs: M3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




