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1. IIEJIU 1 3AJJAYH OCBOEHUA AUCHOUIIJIMHBI (MOAYJIA)

1.1. ILesb ocBOEHUA AMCUMIIJIMHBI (MOAYJIs)

Ilenpt0o OCBOCHHMSI MUCHMIUIMHBI «DU3MYECKUE OCHOBBI MONY4YeHHUs HWH(pOpManum» SBISETCS
M3y4YeHHE (DM3MUECKUX SIBJICHUU, MPUHIIUIIOB U CIOCOOOB WX MPUMEHEHUS JJIsi U3MEPEHUS CBS3aHHBIX
(DUBUYECKUX BEIMYUH W TOCTPOCHUS YCTPOMCTB IMOJIYYCHHS TEPBUYHONW HM3MEPUTEIBLHON HHGOpMAIMH
(4yBCTBUTEIIbHBIX 3JIEMEHTOB, JATYUKOB).

1.2. 3aja4M 0CBOE€HUS AUCLUIIMHBI (MOAYJIsA)

- AHanu3 MOCTaBJICHHON KOHCTPYKTOPCKOM 3a7auu B 00JaCTH HpUOOPOCTPOCHUS HA YpPOBHE
(U3HUKY POSIBIICHUN U TIPOTIECCOB () YHKITMOHUPOBAHMSI YyBCTBUTEIBHBIX JIEMEHTOB

- IlpoBenenue m3mepeHuil GU3MUECKUX BEIUYHMH C OOOCHOBAHHBIM BBIOOPOM H3MEPHUTENBHBIX
npeoOpa3oBareneil, YyBCTBUTEIbHBIX 3JIEMEHTOB, JTaTYMKOB U NMPHUOOPOB C HEOOXOAWMBIMU TEXHHUKO-
KOHCTPYKTHMBHBIMHU [TapaMeTpamMu

- VYuactme B pa3pabOTKe © TPOCKTHPOBAHWU HW3MEPHUTEIBHBIX IpeoOpazoBaTesei,
YyBCTBUTEJIHHBIX 3JIEMEHTOB JATUMKOB HA PA3IUYHBIX PU3UUECKUX MPUHIINIIAX.

2. MECTO AUCHUIIIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATEJ/IbHOM
ITPOI'PAMMBI

VY4yeOHast gucnuruinHa «Du3ndeckne OCHOBBI MOMyYeHUsT HHPOpPMAIMI) BKIIOYCHA B TICPEUYCHD
JUCHUILTAH 00s3aTeNbHOM YacTu, ompenenstomeid HamnpaBieHHocTs OIl. ucuumnuza peanusyeTcs B
cootBetcTBUH ¢ TpeboBanusmu GI'OC, OI1 BO u VII.

Hucnunnuua  Oa3upyeTcss Ha  CIEAyIIUX  AucuuimuHax: — «DPusukay,  «XuMus»,
«MarepuanoBeieHUE ¥ TEXHOJOTHUS  KOHCTPYKIMOHHBIX  MaTepUajOBy, «Maremarukay,
«ONEKTPOTEXHUKA.

Pesynbrarel 00y4ueHUs, MOMyYEHHBIE TPH OCBOCHUU JUCHUIUIUHBI «DU3NYECKUEe OCHOBBI
MoJTy4eHus: HH(GOPMaILIUN), HEOOXOTUMBI IIPH MOATOTOBKE BBHIMTYCKHOM KBATH()HUKAITMOHHON paOOTHI.

PabGouass mporpamma gucturiauHbl «DU3UYECKHE OCHOBBI TOJy4YeHHs WHGOpPMAIUU» s
WHBAJUIOB U JIMI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3[0POBBSI pa3palaThIBaeTCs WHIUBUAYATHHO C
Y4€TOM OCOOEHHOCTEH TCHUXO(PU3MUECKOT0 Pa3BUTHS, WHAMBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHUSA
3JI0pPOBbS TAKUX 00YYArOIIMXCS.

3. KOMIIETEHIHUH OBYYAIOLIETOCA, #§OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tpouecc nzydeHus TUCHUILUIMHBI «DU3MUECKUe OCHOBBI OTy4YeHHUs] HHGOpMAIIUN) HAMpaBJiIeH Ha
dbopMupoBanue 31eMeHTOB npodeccroHanbHbIX kKomnerenmuiit OITK-1, OIIK-3 B coorBercTBHH ¢ ®T'OC
BO u OIT BO no Hampasnenuto noarotoBku 12.03.01 «IIpubopoctpoeHue.

Tabnuua 3.1-PopMupoBaHUE KOMIETSHIUH TUCIMITIMHAME JIJIsl OYHOM (hOpMBI 00yUESHHUS

HanmMeHoBaHMe THCIUTLINH, CemecTpbl GOpMIPOBAHUS KOMIETEHIINH MO TUCHHILTHHAM.
(opMupyIOIINX KOMIIETEHIHIO
COBMECTHO 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
OIIK-1
Xumus
dusnka

MaTepI/IaHOBeI[eHI/IC U TCXHOJIOTUA
KOHCTPYKIIMOHHBIX MAaTEPHUaJIOB

Maremartuka

HaueprarensHast reoMeTpys 1 MH)KEHEPHAs
rpaduka

(O3HaKOMHUTENIbHAS IPpAaKTUKa

DdDusnyecKne 0CHOBDI OJYYEHHS

HH!I!OQMagl/ll/l

Ilpuknannas MmexaHuka

Teopernueckass MEXaHUKA

DNEKTPOTEXHUKA




HanmeHoBaHMe TUCIMILIMH,
(opMHpYIOIIUX KOMIIETEHIHIO
COBMECTHO

CEMECT])LI (])opanonaHml KOMIETCHIMH IO JUCHUIIJIMHAM.

OCHOBBI aBTOMATHYCCKOTO YIIpaBJICHUSA

OCHOBBI TPOSKTHUPOBAHNUS TIPUOOPOB U
CHCTEM

[MoxroToBka K mpoIeype 3alUThl U 3aIlIATa
BKP

l'ocynapcTBeHHAs! HTOTOBAsI ATTECTAIHS

dusuka

DIeKTPOTEXHUKA

OIIK-3

PdDusnyecKkre 0CHOBbI MOJYYEeHHs

ﬂHQOEMa!I/II/l

Mertposorus, cTaHIapTU3anus 1
cepTuduKanus

IToxroToBka K mpoIeaype 3alUThl U 3aIlUTa
BKP

TocyaapcTBeHHAS] HTOTOBAsI ATTECTAIHS

Tabmuna 3.2-®opMupoBaHUe KOMIETSHIUH TUCIUIUITMHAME JUIS 3a09HOM (hOPMBI 00yUESHHS

HaumeHoBaHMe TUCHUILINH,
(opMupyomux KOMNeTEeHIN IO

CeMe(:Tpl)I (l)OpMPlpOBaHl/ISl KOMIIETCHIIMH IO JTUCIHUIIJIMHAM.

COBMECTHO 1 [ 2 ] 3] 4 ] 5 | 6 | 7 ] 8 | 9 | 10
OIIK-1

Xumus

Pusuka

HauepraTenbHas reomeTpus u
WH)XEHepHas rpaduka
Maremartuka
MarepuanoBeeHue U TEXHOJIOTHUS
KOHCTPYKIIMOHHBIX MaTepHaioB

(O3HAaKOMHTENbHAs IPaKTHKA

IIpuknanHas MexaHHUKa

Teopernueckass MEXaHUKA

DNIEeKTPOTEXHUKA

OCHOBBI aBTOMaTHYECKOTO
YIpaBJICHUS

PDu3nyecKHe 0CHOBBI MOJYYeHHS

angogMagpm

OCHOBEI MIPOCKTUPOBAHUSA HpI/I60p0B
n CUCTEM

FOCY}IapCTBCHHaH uroroBas
aTTeCcTanus

[HoaroroBka K npoueaype 3aluThl U
3amura BKP

Sia I I

DJIEKTPOTEXHHUKA

OIIK-3

Mertpoorus, CTaHIapTH3ANHS U
cepTUhUKAIHS

PdDusznyecKne 0CHOBBI MOJIYYEHHSI

HHg!OQMagl/ll/l

IToaroToBKa K MPOLEAYPE 3aIHUThI U
sammura BKP

T'ocynapcTBeHHas urorosas
aTTecTanus

[lepeuenp mnnaHUpyeMbIX pE3yIbTATOB OOY4YeHHS MO JAUCHUIUIMHE «DU3HYecKue OCHOBBI
MoJTy4eHus HHPOpMAIIHI», COOTHECEHHBIX C IJIAHUPYEMBIMU pe3ynbratamu ocBoenust Oll, mpencrasieH

B Ta0xI. 3.3.



Tabmuua 3.2 — [lepeyeHb IaHUPYEMBIX PE3YIbTaTOB 00YUEHUS 110 TUCIMIIMHE, COOTHECEHHBIX C
IJIAaHUPYEMBIMU pe3yJibTaTaMu ocBoeHust OI1

Koxa n HaumeHoBaHme

Kox MHIHKATOpa
Y HaHMEHOBaHUe [Lnanupyemble pe3y bTaThl 00y4eHHSI 110 JUCIUILUIHHE
KOMITCTCHLIUH HOCTIDKCHHA
KOMIICTCHLIUH
OIIK-1 Cnocoben | MOIIK 1.2 Ilpumenser | 3garp: YMeTh: Baagern:
MPUMEHATD SHAHI  CCTCCTBCHHBIX | -(ys3iryeckue 3aKOHbI, ABIEHUS | -IPHMEHATH ¢u3nueckue | -HaBBIKAMU pelieHus
CCTCCTBCHHOHAYYHBIE W | HAyK B HMHXKCHCPHOM | y sghekthl, HCHOIB3yeMble | 3aKOHBI, sBICHUS U 3P(PEKTH | MHKEHEPHBIX 3a/1a4 o
O6LICHHKEHEPHBIC TIPaKTHKES Ut MOJNYYEHUs] | MPU PELICHHH WHKCHEPHBIX | M3MEPEHHUIO Pa3IMYHBIX
SHaHH4, METOIbL HM3MEpUTENbHOI HHpopManuy, | 3amad; BEJIMYHH Ha YpOBHE
MaTeMaTUIECKOTO u ux MaTeMaTH4ecKoe | -Mpejiararth METO/bl | (pU3HUECKHX u
aHamsa u OIHCAHUE; HU3MEPEHUst pa3IMYHBIX | MaTeMaTHYECKHX Mojeseit
MOACIINPOBAHH B -pusmyeckne  OCHOBBI M | (QU3MYECKHX  BEIMYMH U
HHIKCHEPHOU . METO/IbI U3MEpEeHUs | BapuaHTBl UX  (u3HUecKon
ACATEIILHOCTH  CBA3AHHOU ¢bu3nueckux BEJIMYMH | pealn3alui
C NPOCKTHPOBAHHEM H PasIHYHON IPUPOLLL;
KOHCTPYHPOBAHHEM, -OCHOBHbIE TOHATUSA u
TEXHOJIOTHAMH oIpeneeHnus] U3MEPUTENbHOM
MPOU3BOJACTBA HPHOOPOB TeXHUKH
U KOMIUIEKCOB IIMPOKOTO
Ha3HAYCHUS
OIIK-3 Cnocoben | MOIIK 3.1 Beibupaer n | 3garp: YMeTrh: Baagers:
TPOBOANTH HCTIONB3YCT -TIPAEMBI HU3MEpEeHUsI | -TIPOBOJHTH HU3MEpeHUsl | -HaBBIKAMH paboTsI c
SKCHEPHMEHTATBHEIC COOTBETCTBYIOLINE (bU3NYECKUX BETUYMH; (Gu3MYECKUX  BEJIMYHMH  C | W3MEPHUTEIbHBIMH NpUOOpaMu
ncCIenoBanus W | PeCypChl, COBPEMEHHBIC | (ysyyeckue 3aKOHBI, SBJICHUS | HCIIONB30BAHHEM  THIOBBIX | M c TEXHHYECKON
HM3MEPCHHA, MCTOAHKH U1 u sddekTs, HCIONB3yEMBIE | H3MEPHTEIBHBIX IPHOOPOB; JIOKyMEHTalueH K HUM
obpabGateiBath u | obopynosanme A g NOJTy4eHUs. | MPOBOAUTH UCCIIeI0BaHNS
HPEACTABJIATE TPOBEACHUS U3MEpUTENbHOW MHpOpPMAlUK, | (U3MYECKUX  SBICHHN  ©
MONY4YCHHBIC [JAHHBIE C | SKCNICPHMMCHTAIIBHBIX u X Maremarndeckoe | 3(¢pekToB 1Mo  3amaHHOI
y4eToM cienndUKH | MCCIeoBaHHmi 1 | onmcanue METOIHKE
METOJ0OB M CPEICTB | M3MEpEHHUi
TEXHUYECKUX H3MEPEHUI
B IpHGOPOCTPOCHMH HOIIK 3.2 | 3parn: YMmern: Buagers:
OGpaGarsisaer U | -mpuemsl 06pabOTKM JaHHBIX | -0OpabarhBaTh JIaHHBIE | -HABBIKOM NIPUMEHEHUS
HpEACTABIACT 9KCIIEPUMEHTAIIbHBIX 9KCIIEPUMEHTAIIbHBIX METO/10B 00paboTKH
TOTy4CHHBIC HCCIenoBaHMi  (DH3MYECKUX | HMCCIEAOBaHMH  (DU3MYECKUX | Pe3yJIbTaTOB
SKCIICPUMEHTAIIBHBIC SIBIICHUH 1 2((DeKTOB; SBIEHUH H 2(PEKTOB MO | SKCICPHMEHTAIBHBIX
JAAHHBIC JUIS TIOMYHICHHA | _nppempl NPEJCTABIEHNsS. | 3aJaHHON METOJNKE; HCCIIeI0BaHuIA;
00OCHOBAHHBIX BBIBOOB | niayppx 9KCIEPUMEHTAIBHBIX | -IPEICTABIATH JaHHbIE | - HABBIKOM WHTEPIPETALUN
HCCleoBaHui  (DM3HYECKUX | IKCIIEPHMEHTAIBHBIX 9KCIIEPUMEHTAIIBHBIX
siBJICHUH 1 3(HEeKTOB HCCNeIOBaHUi  (DU3MUYECKUX | pe3yabTaToOB u
sBieHnit  u  3ddexToB B | GopMyNIUpOBaHHS BBHIBOAOB IO
Tpebyemoii popme CBOMCTBaM (r3nIeckux

3aBUCUMOCTEN U SIBJICHUM

4.1 PacnpeaeseHue TPYAOEMKOCTH AUCLHMIIJIMHBI

ceMecTpaM

4. CTPYKTYPA U COAEPXXAHUE JUCLHHUIIJIMHBI (MOAYJIA)

o BHAAM Ppa6GoT Mo

OO61mas Tpy10eMKOCTh AUCLIUILIMHBI COCTABIIAET 8 3a4. €. WiK 288 4acoB, pacnpe/iesieHue YacoB

1o BUJaM paboT MO ceMecTpaM MpeAcTaBiIeHo B Tabmuie 4.1

Tabnuma 4.1 — Pacnpenenenue TpyJI0eMKOCTH AUCIUIUIMHBI IO BUAaM padoOT MO ceMecTpam s
CTYJICHTOB OYHOTO O0y4YeHUs / 3204HOTO O0YUCHHS

TpyaoeMKOCTh B akaJem.uacax

Bun yueO6HO# paboThI Bcero 3 (oq}?o;/.t[' 1o CeMeZT(%?:Io) ;
gac.
6(32049HO)
DopMAT M3YHHIS HCIUTIIHHDI C UCII0Jb30BAHUEM DJIEMEHTOB JJIEKTPOHHOIO
o0ydeHus
O0uas TPYA0eMKOCTh TUCIHUIUIMHEI 10 y4eOHOMY IIJIaHy 288/288 108/- 180/228
1. KonrakrHas padora: 140/47 56/- 84/47
1.1. AyauTopHas pagoTa, B TOM 4YHcJIe: 134/40 54/- 80/40
3aHSTHsI JIEKIIMOHHOTO THMa (J]) 68/16 36/- 32/16
3aHsaTHsS ceMuHapckoro tumna (113 — ceMuHapsl, IpakTHIECKUE 42/16 18/- 24/16
3aHATHSI B JP. )
nabopaTopHsle pabotsl (JIP) 24/8 - 24/8
1.2. BHeayIuTOpHAsl, B TOM YHCJIe 6/7 2/- 4/7
Kypcosas padota (npoekr) (KP/KIT), pacuetHo-rpaduueckas paboTa -/1 -/1




(PT'P), KOHTPOJIbHAsSE Pa60Ta (K.p.) (KOHCYJIBTALIUS, 3AIUTA)

TEKYIIUI KOHTPOJIb, KOHCYabTaiuu 1o aucimmige (KCP) 4/4 2/- 2/4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTpose (KPA) 2/2 -- 2/2
2. CamocrositeabHast pagora (CPC) 148/241 52/- 96/241
pedepat/3cce (MOATOTOBKA) -~ -~
pacuérHo-rpadudeckas padora (PI'P) (monroroska) -~ -~
KOHTPOJIbHAS paboTa -/18 - -/18
Kypcosas pabora/npoekt (KP/KII) (moaroroska) -~ -~
CaMOCTOSTEIBHOE H3yUICHHE Pa3IeioB, CaMOIIOATOTOBKA (popaboTka

1 TIOBTOPEHHE JICKIIMOHHOTO MaTepraia i MaTepraia yIeOHHKOB U

y4e0HBIX TOCOOHHL, TOATOTOBKA K JIAOOPATOPHBIM U MPAKTHICCKUM 96/187 36/- 60/187
3aHSTHSIM, KOJUIOKBHYM H T.]I.)

[oaroToBka K pk3aMeHy (KOHTPOITb) 36/36 -- 36/36
IMoaroToBka k 3a4eTy / 3a4eTy ¢ ONEHKON (KOHTPOJIE) 16/- 16/- --

4.2 CoaeprxaHue JUCHHUILUIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Tabmuma 4.2 — ConepkaHue IUCHMIUIMHBI, CTPYKTYpUPOBAaHHOE II0 TeMaM, s CTYJICHTOB
OYHOH/3209HOM (POPMBI O0yUCHHS
Bunsr yueOHOMI
Tnasnpyembie paboTHI (akameM. Jac)
(KOHTpOIUpYEMBIE) KonrakTHas
Ppe3yIbTaThI pabota 38
OcBOCHIL: Kox VK; HanmenoBanue pasaenos, TeM o 9 Z = Brz
OIIK; TIKC u > 2 g g x| CPC
MHUKATOPBI = SE| 88|85
JIOCTHKCHHS % §§ E E g g
KOMIIETEHLIMH = g & é 8| 2 ©
'=:‘<s = O g
3,4 cemecTp/8 cemectp
Paznen 1. OOwmue BOIpocCk! MOIy4YeHHsI U3MEPUTEIILHON HHPOPMAIMU Ha OCHOBE (DU3MUECKHX SIBICHHUH U
3¢ eKToB
tema 1.1 TToHsiTHe ¥ CBO¥CTBA H3MEPUTEIBHOMN HHGBOPMAIIHH.
(Mndopmanmonnast  sHTporms.  llpencraBieHne  M3MEpUTEIHHON 2005 218
uHQOpMaMK  TEXHHYECKMMH  CHTHAJIAMHM  PAa3IM4YHBIX  BHUJIOB. ' -
OIIK-1 WHupopmaTHBHEIE TApaMETPHI CUTHAIIOB) Mateprana
(MOIIK1.2) | tema 1.2 TlapaMeTpsl TIONyYeHHS H3MEPUTEIBHON HMH(OPMALIUH. 6.1.1
(XapakTepHCTHKH TOYHOCTH U3MEPEHUH 1 JIMHEWHOCTH N3MEPHUTEIIBHBIX g%g
npeoOpasoBannii. CrocoObl M CpEICTBA HM3YYEHHsS W3MEpPHUTENBHBIX |6/1,5 4/16 -
npeoOpazoBanuii  Ha  msmueckux  dddexrax.  [lorpemHocTH
M3MEPUTENIbHBIX ITpeoOpa3oBaHuil).
II3. no meme 12 «MeTonpl W TOTPEIIHOCTH JIMHEAPU3ALMU a2
XapaKTEePUCTHUK IPeoOpa3oBaHUil»
mecmuposanue ¢ C/[O no pazoeny 1 Camocr.
2/4 TECT. B
CJI0
Hroro no pazpeay 1 | 82| -- 4/2 | 10/28
Paznen 2. CBoiicTBa 3JCKTPUIECKOTO M MATHUTHOTO IMOJISl M X IPUMEHEeHHUE sl n3Mepenus ®B
Tema 2.1 CBoiicTBa W XapaKTEPUCTHUKH DSJEKTPUYECKOTO TIIOJIL B U3yqeHue
W3MEDHTEILHBIX NPEo0pasoBaHmsx (DNEKTpHUCCKas NPOBOAMMOCTE M | 510 Mageflmlana
ANIEKTPUUYECKOE COMPOTUBIICHHE KaK (PYHKIMK (PU3NYECKUX BEITHYHH; 612
OIIK-1 JuanexTpuueckas IPOHUIAEMOCTh Kak (PyHKIHUS PU3NYECKUX BEJIHYHH; 6.2.5
(UOIIK 1.2 II3. no meme 2.1 «dneKTpoCcTaTHIECKHE B3AUMOAEHCTBUS» an
Tema 2.2 IlpuMmeHeHHE SIEKTPUUECKOM €MKOCTH B HM3MEpPUTEIbHBIX U3y4eHHC
(H%?Ylj(-i 1 npeobpazoBanusx (CBOHCTBA  JUAJIEKTPUYECKONH  MPOHULAEMOCTH, Mageli’“lana
HOTIK 3.2 ) MEepPEeKpBITH, 3a30pa  E€MKOCTH (XapaKTepI/ICTI/.I.KI/I, TeXHHuecKoe | o, 610 | 612
NpUMEHEHHe), DHeprusi MO KOHJICHcaTopa, ©€ W3MEHEHHEe IIpU 6.2.5
E€MKOCTHBIX  NpeoOpa3oBaHusX;  DJIEKTPOCTATHYECKHE  CHJIBI B
€MKOCTHBIX Pe00pa3oBaHMsIX, POSIBICHHE H MPUMEHEHHE)
113 no meme 2.2 «9neKTPOEMKOCTHBIE NPEOOPA3OBAHU» 41
JIP no meme 2.2 «3MepeHue YrioBBIX NEPEMELICHUN C MOMOILBIO 4l
€MKOCTHOTI'0 TIpeoOpa3oBaTelis
Tema 2.3 CpoiicTBa U XapaKTEpUCTUKM MArHUTHOTO OIS B M3y4CHHE
U3MEpHUTENbHBIX — OpeobpazoBanusx  (MaruurHas — [OPOBOAMUMOCTB, | 2/1 5/10 MaTGellmlaﬂa
MHYKLUS, TIOTOK IT0JIs Kak QyHKIMK (PU3UUECKUX BeNW4nH; MarnurHas 612
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NPOHUIIAEMOCTh W MArHUTHAs BOCIPHUMYUBOCTh KaK (DYHKIHH 6.25
¢usmueckux BennunH; MarHuTHBIE CBOHCTBA MAaTEPHAIIOB)
113 no meme 2.3 «IlapameTpsl MArHUTHOTO TIOJIS» an
Tema 2.4 IlpumMeHeHHME 3IEKTPUYECKOW WHIYKTUBHOCTH U B H3yuCHHE
M3MEPUTEIBHBIX peobpasoBanusx (CBOHCTBA HHIYKTUBHOCTH OOMOTKH Mazelimla”a
Ha (heppoMarHUTHOM CEepACYHMKE, B3aNMOWHIYKTUBHOCTH CHCTEMBI 612
00MOTOK (XapaKTEepHUCTHKU, TEXHUUECKOE NMPUMEHEHHE), DHeprus noms | 6/1 6/10 | 6.25
O0OMOTKH C TOKOM, €€ M3MEHEHHUE NPH MHAYKTHBHBIX NPE0Opa3oBaHuUsIX;
OJIeKTPOMarHUTHBIE CWJIBI B WHAYKTUBHBIX M B3aMMOMHIYKTHBHBIX
npeoOpa3oBaHMsX, IPOSIBICHHE ¥ NPUMEHEHHUE)
II3 no meme 2.4 «XapakTepUCTUKH  HMHIYKTHUBHOCTH U an
B3aUMOMHIYKTHBHOCT
JIP no meme 2.4
JIP 1 «VI3MepeHue YTIIOBBIX MEpEeMEIleHHH ¢ MOMOIIbI0 HHAYKTUBHOIO 44
¥ B3aMMOWHIYKTUBHOTO PE0Opa30BaHU»
JIP 2 «VccnenoBaHue IEKTPOMAarHUTHOTO CHJIIOBOTO B3aHMOJICHCTBHS» 4/-
mecmuposanue ¢ C/{O no pazoeny 2 CaMoCT.
4/4 TECT. B
c0
Hroro mo pasmeny 2 | 1g/4 | 12/4 | 12/4 | 26/44
Paznmen 3 ®usnueckue 3¢ (HeKTH B SIEKTPOMATHATHBIX MOJISIX U MX IPUMEHEHHUE Ut n3MepeHnst @B
teMa 3.1 [Ilapamerpsl SBIEHUS DJEKTPOMArHUTHOM HWHAYKLHU M3yYeHue
(GyHKIMOHANBHOE PUMEHEHHE AUIS H3MCPEHMs (PUBMUCCKIX BEIWMMH; | . 610 MaTGeflmlana
SIBeHNE MHIYKINHM BUXPEBBIX TOKOB B IIPOBOAHHUKAX, €TO IPHMEHEHHUE 622
OIIK-1 B M3MEPUTEIBHBIX ITPE00pa30BaHMAX) 6.3.1
(HOIIK1.2) II3 no meme 3.1 «Pacuer mapameTpoB 3¢ ¢dekTa 3IeKTPOMATHUTHOMH an
OITK-3 Z}}I;:{yxunn» "y _
(MOIIK 3.1 no meme 3.1 «ccnenoBaHue SBICHHUS 3IICKTPOMArHUTHOMN m
HOMK 3.2) |LRAYKUHMY
tema 3.2 CBolicTBa peppOMarHeTHKOB B 3JIEKTPOMArHUTHOM TOJIe H3y4eHHe
(XapakTepuCTUKH ¥ M3MEHEHHE MATHUTHOTO HACHIIIEHHS, IPUMEHEHHE Magelllmlana
B IpeoOpa3oBaHUAX, TMPOSABICHHE W IPUMEHEHME MarHUTHOH | 4/1 5110 | goo
MOAYJSIMM B HU3MCEPUTEIILHBIX Hpeo6paSOBaHI/I$IX, 0COOEHHOCTH 6.3.1
MarHMTOMOJIYJISIIIHOHHBIX 3aBUCHMOCTEN)
II3 no meme 3.2 Pacuer mapaMeTpoB MarHUTOMOZYJISALMOHHOTO an
s dekra
Tema 3.3 apBaHOMAarHUTHEIE pr3mdeckue dPPEeKTH Hu3yuenne
(Oddexr Xomna, XapaKTEPUCTHKH, TEX. PEalM3alys, IPUMEHEHHE I Mazelinlaﬂa
U3MEPUTENBHBIX — TpeoOpa3oBanuil; Oddekrer Puru-Jlenroka w 622
OTTHHICray3eHa , XapakTepUCTHKH, TeX. peaM3anusi, NpuMeHeHne uist | 5/1 5/10 | 6.3.1
M3MEPHUTENBHBIX TpeoOpa3oBaHuil; MarHeTope3sncTuBHBIN P PeKT
XapaKTEePUCTUKH, TeX. peayn3alysi, NPUMEHEHUE Ul W3MEPHUTENbHBIX
mpeoOpa3oBaHui)
113 no meme 3.3 «PacyeT napaMeTpoB rajlbBAHOMArHUTHBIX (D(PEKTOB » 41
JIP no meme 3.2 «Hccnenosanue 3¢ dexra Xoia B IOTYIPOBOIHUKAX) 4l4
Tema 3.4 ®dusnueckne 3 exTsl, TPOSBISIOMINECS TP MEXAaHUIECKUX U3y4eHHC
nepopmarusx W BeibBaooime ux. (Marautoympyruii  addext Mageflmla”a
XapaKTEePUCTHUKH, TEX. pealn3alys, IPUMEHEHHE JUIS M3MEpPUTEIbHBIX 622
npeoOpazoBannii; TeH30pe3UCTUBHBIN 3PPEKT XapaKTEPUCTUKH, TEX. 6.3.1
peanuzaiys, IPUMEHEHHE JUIi H3MEpPHUTENbHBIX IMpeoOpa3oBaHuil; - 6/10
ITee3oaddexr (psmoid, 00paTHBIH, MbE€30MarHUTHBIM,
MarHUTOCTPHUKIIMS) XapaKTePUCTHKH, TeX. pealr3auus, MNPUMEHEHHE
TS HA3MEPUTENBHBIX npeobpa3oBaHNui; [Iupoanexrpuku -
XapaKTEePUCTUKH, TeX. Pean3alys, NPUMEHEHUE Ul W3MEPHUTEIBHBIX
npeoOpa3oBaHuii)).
113 no meme 3.4 «Pacuet napamMeTpoB MaTepUAIOB O] AEHCTBUEM an
MEXaHMYECKHX JieopManuiy
mecmuposanue ¢ C/[O no pazoeny 3 CaMocT.
4/4 TECT. B
ca0
HUroro no pasmeny 3 | 184 | g/4 | 12/4 | 26/44

Paznmen 4 ®usnueckue 3¢ (exTs B BOTHOBEIX MOJLIX, IPUMEHEeHHe i1 m3Meperns OB




Tema 4.1 Dddexr Jomnepa B pasIuYHBIX JAHUANa3oHaX BOJH U3ydeHue
OIIK-1 (XapaKTepUCTHKH, TeX. Pealu3alis, NPUMCHCHHC JUIS M3MEPUTEIBHBIX | 0 610 MaTGeimla”a
(MOIIK1.2 npeoOpa3oBaHuii). SIBIeHNE BHYTPEHHETO OTPKEHHUS OT TPAHUIIBI CPEI, ' 612
CBOWCTBa, MPUMEHEHHE. 6.2.3
Tema 4.2 CpoiicTBa ONTHYECKOH TMONSPHU3ALNHN, MPOSBICHUEC U
NPUMEHEHHE B M3MEPUTEIBHBIX IPEe0oOpa3oBaHUSIX. VICTOUHHKH 4/05 4l9
KOTEPEHTHOT'0 M3IIyYCHHUs, IPUMEHEHNE HHTep(EepeHnnH U ronorpadun ’
B M3MEPEHHSIX.
Tema 4.3 Buemnunit u BHyTpeHHHH (OTO3(h(EKTHI, mapamMerpbl, TexX an 6/10
peanuzaiys, IpuMeHEHHE
II3 no memam 4.1-4.3 «Pacuer mapamMeTpoB B3aMMOACHUCTBUHA B 62
BOJIHOBBIX TTOJISIX»
mecmuposanue é C/[O no pazoeny 4 CaMoCT.
TECT. B
CJI0
Hroro no pazneny 4 | 12/2 | -- | 6/2 [16/29
Paznen 5 ®uzndeckue > PeKThl B TEIUIOBBIX MOJSX M UX MPUMEHEHHE 111 n3mepenus ®B
TeMa 5.1DyHKUHOHAJIbHBIE 3aBUCUMOCTH TEIIONPOBOAHOCTH, U3y4eHHE
OIK-1 KOHBEKLHH M TEPMANILHOTO H3IY4CHNs OT IApaMeTpOB CPel i BEWIECTB, |, 912 vareprana
(MOIIK].2 MHEPIHOHHOCTh  Tertonepenadn. OcoOGeHHOCTH — MpeoOpa3oBaHus 6.1.1
TEMIICPATyphl B CUTHAJI 6.1.2
OIIK-3 tema 5.2. Ddoexter Ilenbrhe-3eebeka, (XapakTEPUCTHKH, —TeEX. ggé
(MOIIK 3.] | Peasalus, TepMonapa, dJICKTPOOXIaUTEND, NpUMEHEHHE IS -
HOIIK 3.2 M3MEpHUTENBHBIX IpeoOpa3oBanuii), TepmopesucTuBHbI 3dekr B | 8/3 9/12
MeTallax M MOJYNPOBOJHHUKAX (XapaKTepHCTHKH, TeX. peaju3alus,
TepMonapa NpuMeHeHHe JUIsl U3MEPHUTENbHBIX Mpeo0pa3oBaHuii)
II3 no meme 5.2 Pacuer mapaMeTpoB B3aMMOJICHCTBUI B TEIUIOBBIX 8/
HOJIAX
JIP no meme 5.2 «UccnemoBanme TepMope3uctuBHOro 3¢ddekra B m
METaJUIaX U MOJIYIPOBOIHUKAX)
mecmuposanue ¢ C/[O no pazoeny 5 CamocT.
TECT. B
ca0
Hroro no paspeny S | 12/4 | 4/- | 8/4 | 18/24
KOHTPOJIBHAS PABOTA (3aounasi hopma) camoct
-/18 |pabota o
KP
HUTOI'O IO JUCHUIIJIMHE |68/16 | 24/8 | 42/16 | 96/187

I/ICHOHBSyeMHe AKTUBHBIC U HHTCPAKTUBHLIC TCXHOJIOTHUU ITPUBCJICHLBI B Ta6n1/1ue 4.3,

Tabnuua 4.3 - Mcnonabs3yemble akTUBHBIE U HHTEPAKTUBHbBIE 00pa30BaTEIbHbIE TEXHOJIOTHH

KPUTHYCCKOTI'O MBIIIJICHUA

TecToBBIE TEXHOJIOTUU

Bun 3ansatui HanMeHOBaHME UCIIOIB3YEMBIX AKTUBHBIX U
MHTEPAKTUBHBIX 00pa30BaTENbHBIX TEXHOJIOTUI
Jlexuun YcTHBIE TEMAaTUYECKUE BOIIPOCHI IJIs Pa3BUTHUSA

O6CY)KI[3HI/I6 JICKOHMOHHOI'O MaTcepHraia, JMCKYCCUA

[TpakTueckue Jluckyccus 1o pac4eTHOMY U TEOPETHUECKOMY
3aHATUA MaTepHuaiy
TecToBble TEXHOJIOTUU
NupopMalinoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
KommyHHKaTHBHAs paboTa B MaJIbIX IpyIax
JlaBoparopHble Juckycens 1o SKCIepuMEHTaIbHOMY MaTeprainy
paboTHI KommyHHKaTHBHAs paboTa B MaJbIX Ipymnmax

5. TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHAS ATTECTALIAA
110 U'TOT'AM OCBOEHHUA AUCLHUIIJIUHBI (MOAYJIA)

5.1. OnucaHue NMoKa3are/jen U KPpUTEepHUEB KOHTPOJIA YCII€BA€EMOCTH, OITHCAHHUE
IIKaJI Ol€éHUBAHHUA.

O1ieHOYHBIE MPOLIEAYPHI

B paMKax TEKYIIEero KOHTPOJIs TMPOBOJATCS IpenoiaBaTeieM

JUCHUITIIMHBI. Ha MEPBOM 3aHATUU JUCHUIIIMHBI IMPCIIOAaBaTC/Ib 00s13aH O3HAKOMHTD CTYACHTOB C
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MPOIIEIyPOH, perjiaMeHTOM Habopa OICHOYHBIX OAJIJIOB M KPUTEpUsAMHU orleHuBaHus (tadm. 5.1.1, 5.1.2),
periIaMeHTOM COOTBETCTBHUS HaOpaHHBIX OA/IOB OIEHKE Ha 3adere (Tabi. 5.2) u sx3amene (Tab:. 5.3) Ha
JEKIUSAX OICHUBAETCSI aKTHUBHOCTh YYacTUSl B JIMCKYCCHOHHBIX OOCYKICHMSAX, OTBETHl Ha BOIPOCHI
npernojaBaTesiss Ipu padoTe B MHTEPAKTUBHOM pexume. [IpakTtuyeckue 3aHATHS MPOBOIATCS B Gopme
ayJAMTOPHOTO pEIICHUs 3a7ay Ha pacyeT mapameTpoB ¢pu3ndeckux 3(pQeKToB u SABICHUN O KOHKPETHBIM
TeMaM Kypca, U B (opMe CcamMOCTOSTENbHOTO ayJUTOPHOTO pEIIeHUS 3a1ad CTYICHTaMH C
KOHCYJIbTAIIMSIMU Y TIPETNOaBaTeNs ¢ MOCIeNYIOIEel MPOBEPKON pe3yabTara paboThl MPEToaaBaTesieM.
JlaboparopHbie paboOThl MO OTIENBHBIM pa3jenaM Kypca — MpoBOIATCS GopMe ayTUuTOPHBIX paboT Ha
71a00paTOPHBIX MaKeTax ¢ NPUMEHEHHEM H3MEPUTENbHBIX MPUOOPOB MAIBIMU TPYIIAMH COBMECTHO C
KOHCYJIbTAIlMSIMHU TPENoaBaTelis U ¢ MOCIeAYIOUEel 3allluToi oTueTa Mo pe3ysibTaTaM BBIIIOJIHEHUS B
Mmautoit rpynme. [Ipu pemenuu 3a1a4, Npy 3alIUTE OTYETOB MO JIAOOPATOPHBIM paboTaM IperoiaBaTesieM
OLICHUBAETCS MOHMMAaHUE (PU3HUECKOTO SIBJICHHS, €0 XapaKTePUCTHK, MPUMEHUMOCTU Ui U3MEpPEHUS
TeX WJIM MHBIX (U3NYECKUX BEIIMYMH, MPABMIBHOCTH PEUICHHS, PACUETOB, 3aTPAYeHHOE BPEMsI, KAUECTBO
U3JI0’KEHUS PACYETOB U ICKU30B, OOBSICHEHHE PEIIEHNUs, OTBETHI HA BOIIPOCHI.

CamocrosTenbHas paboTa CTyIeHTOB Bcex (opM o0OydeHHs] BKIIOYAET CAMOCTOSATEIbHYIO
npopaboTKy TEOPETUYECKOro MaTepuana Mo TeMaM M pas3jenaM Kypca, MOJATOTOBKY OTYETOB IO
71a00paTOPHBIM 3aHATHSM, BBITIOJHEHHWE TECTHPOBAHWS, BBIOJHEHHE KOHTPOJIBHOH paboThl (3a04Has
dbopma).

Texymias arrecranysi MPOBOAUTCS B (OpPME YCTHOTO OMpOCa HA MPAKTUYECKUX 3AHATHAX IO
TEOPETUYECKUM MaTepuanaM, MPOBEPKH M 3alIUTHl OTYETOB MO JTaOOPAaTOpHBIM padoTaM, MPOBEPKHU
KOHCIIEKTa M KayecTBa €r0 CaMOCTOSTENbHON NOpabOTKH, KOHTPOJBHBIX PAa0dOT HA PELICHHE 3a/1ad IO
OTIENbHBIM pa3zzenaMm Kypca. [lo uTtoram u3ydeHHsi OTAENBHBIX Pa3AeNoB Kypca TEKyllas aTTeCTalus
JIOTIOJIHUTENBHO TMpoBoaUTCS B ¢opme TectupoBanus B Cpene ucranmuonHoro OO6ywenus (CHO)
Moodle. Tecter B CJIO Moodle mpeacraBieHbl B BHIE BOIPOCOB, TPEOYIOIINX OTBETA B Pa3IMYHBIX
¢dopMmax (BEIOOp OTBETa, COPTUPOBKA, COOTHECEHUE, YUCIICHHBII OTBET, JIOTHYecKuit orBer). Ha TecT mo
KOKIOMY pas3feny Jaercs He Oosee 2-X MONBITOK, BpeMs Haydaja BbBIMOJHEHUS PpEeriaMeHTUPYETCs
npernoiaBaTesieM (HO HE MO3HEEe OKOHYAHHUS MOCIIEeIYIONIETO pa3iesia i He TI03IHEe, YeM 3a 2 HEeIeIH JI0
JIHSI 9K3aMEeHa), JTOTOJIHUTENbHbIE MOMBITKH COTJIACYIOTCS C MPETo1aBaTelieM.

Omnwucanue mokasareseil 1 KpuTeprueB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHNE IIIKaJl OIEHUBAHUS Ha
JTarne TeKyllel aTTecTaluy npeacrasiensl B Taou. 5.1.1, 5.1.2. CtyaeHT gonyckaeTcs K IpOMeXyTOYHOH
aTTecTanuy (3am[UTa KypcOBOTO TPOEKTa M OK3aMEeH), €CIM B pe3yiabTaTe H3yYSHHs pa3JesioB
JUCIUILTMHBL B paMKax TEKYIIEro KOHTPOJs Mo Kaxkaoi teme BbimoiHeHbl 100% mpakTudeckux pabor,
100% nabopaTopHbIX padOT, MPOIIEHO TECTUPOBAHUE IO KAKOMY pa3Jieny.

3a ycCHenrHo BBIMOJHEHHBIE MpaKTHYecKue paboThl (B T.4 KOHTPOJIBHBIC) W BBIOJHEHHBIC
nmabopaTopHbie paboThl (YCHENIHO 3aluieHHbIe oTueThl 1o JIP), ycnemnoe TectupoBaHue Mo Kaxaou
TeMe, CTYJIeHT mnoiydaeT nmo 1 Gamty (mo kKaxaomy NyHKTY). OT4YeTbl XpaHsTCs y HpenojaBaTeis U
WCTIOJNB3YIOTCS TIPH JIOTIOJTHUTEIBHONH IUCKYCCHU CO CTYIACHTOM MpPH TPOMEXKYTOYHOW AaTTecTalluy,
pe3yiabTaThl TecTupoBaHus coxpanstores B CZO.

[IpomexxyTouHast artectanusi Ha O4HOM (hopme MpoBOAUTCS B ABa 3Tana (3 cemecTp — 3a4eT, 4
CeMecTp - 9K3aMeH), Ha 3a04HON (GopMe — oHOITanmHO (6 ceMecTp - dK3aMeH) (Ha 3a04HOU (hopme st
MPEIBAPUTEILHO BBITTOIHSAETCS 3alIUTa KOHTPOJIBHON paboTHI.

3ayer mpoBoaMTCs B ycTHOW (popme. buier k 3auery BkitoyaeT B ceOs OJUH TEOPETHUECKUI
Bompoc H 3amady. Bpems Ha moarotoBky — 30 muH. OnucaHue moka3areied U KpUTEPHEB KOHTPOJIA
yCIIEBa€MOCTH, ONHMCAHUE INKaJ OLIEHMBaHMS Ha dTale MPOMEKYTOUHOM arrectanuu (odHas ¢opma
oOy4eHwus1, 3a4eT, 3 ceMecTp) MpeACTaBIeHbl B Ta0d. 5.2. J{ns 3auera cTygaeHTy HeoOXoauMo HaOpaTh HE
MeHee 3-X 6alIoB.

KonTponbHast paboTta CTyIeHTOB 3a04HONl (opmbl OOy4YeHHS OLICHMBAETCSI IO CHUCTEME
3ayer/He3adyeT. KoHTponbHas pabora BKIO4aeT B ceOs 7 3a1ay M0 MHAMBUAYaJbHBIM BapuaHTaMm (U3
paznenoB nucuuruinHbl). KoHTponbsHas paboTa oopmisieTcss B TUCBMEHHOM JTMOO JJIEKTPOHHOM BHU/IE
(mo cornacoBaHMIO C TpenojaBaresieM); caadya KoHTponbHOM paboThl MPOUCXOAUT B (OpMaTe YCTHOM
O0ecenpl ¢ mpenomaBateneMm. s ycmemHoW crnaun KoHTpombHOM paboThl HEOOXOIUMO TMPABUIBHO
PELIUTh U YMETh OOBSCHUTH PEIICHHE BCEX 3ajau.

DK3aMeH TPOBOJUTCS B ayIUTOPHOU (opMme. DK3aMEHAIIMOHHBIA OWJIET BKIIIOYAaeT B ceOs J1Ba
TEOpPETUYECKHX Bompoca U 3amauyy. Bpems Ha moarotoBky — 40 mun. [Ipu mpomMexyTouHOM KOHTpOJIE
(3K3aMeHe) yCIeBaeMOCTh CTYJEHTOB OLIEHUBAETCS 10 YEThIPEXOAIILHOW CHCTEME: «OTIUYHOR,
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«XOPOUIO», «YIOBJIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIbHO». OmUcaHHe MoKazaTeled U KpPUTEPUEB
KOHTPOJISI YCTIIEBAEMOCTH, OMKMCAHKE IIKAJI OIICHUBAHUS Ha ATaIe MPOMEXYTOYHOM aTrTecTanuu (O4Has
3ao4Hast) ¢opMa oOyueHUs, dk3aMeH) mpencraBieHsl B Tadm. 5.3. Illkama cooTBeTcTBUS HaOpaHHBIX
OaJIJIOB M KPUTEPHS TIOJTYUYCHHSI 3a4eTa M SK3aMECHAIIMOHHOW OIIEHKH MPECTaBICHBI B Ta0muax 5.4,5.5.
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Tabmuna 5.1.1 — Onucanue nokasareneil U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OIIMCAHUE 1IKAJl OLIEHUBAHUs Ha 3Talle TEKYLIEH aTTecTaluu
1o obmrenpodeccronansHoi kommnereHumu OITK-1 (ounas 3aounas (3,4 cemecmp), 3aounas popma (6 cemecmp))

Konu
HaMMEHOBaHUE
KOMITETEHIIUN

Koo n
HalMEHOBaHHUE
HHAWKaTOpa
KOMIICTCHI[UU

ITokazarenn KOHTPOISA
yCIIEBAEMOCTH

KpI/ITepI/II/I 1 IKaJla OICHHUBAHUWA

YPOBCHBb IMOKa3zaTeasa

YpOBEHB MOKa3aTels
«IIOCTATOYHBIN»
(1 6am)

DopMa KOHTPOJIA

aHaJIM3a U MOJACIUPOBAHUS B HHXKCHEPHOU ACATECIIBHOCTU CBA3AHHOU C NMPOCKTUPOBAHUEM U KOHCTPYUPOBAHUEM,

TEXHOJIOTUAMHU IIPOU3BOJICTBA HpI/I6OPOB 1 KOMIUICKCOB MIUPOKOTO HA3HAYCHUA

OIIK-1 Cnocoben TIPAUMCHATh CCTCCTBCHHOHAYYHBIC 1 OGIllePIH)KeHepHBIe 3HaHMA, MCTOAbI MATEMATHYCCKOTI'O

NOIIK 1.2 IlpuMeHsieT 3HaHUs €CTECTBEHHBIX HAyK B MH)XEHEPHOU NPAaKTHKE

3nanusa:

-busnUeckue 3aKOHbBI, SBICHHS U 3(D(EKTHI,
HCHOJIb3yeMble TuIst TOJTy4eHHUS
U3MEpPHUTENbHOM — HHpOpMAalMM, W HX
MaTeMaTHYECKOe OIUCAHNE;

-(bu3nyecKHe OCHOBBI M METOABI W3MEPEHHS
(U3MYECKUX BEIMYMH PA3IMYHOM IPHPOIBI;
-OCHOBHbIC ~ TIOHSATHS M ONPEACICHHS
H3MEPUTENBHON TEXHUKH

«HEIOCTATOYHBIIN
(0 6a0B)
a) OTCYTCTBUE yqgactust B JUCKYCCHUHN NN
CAUHUYHBIC Hpel/lMyLLLSCTBSHHO HCBCPHLIC
BBICKa3bIBaHHUA,

0) OTCYTCTBHE OTBETOB Ha BOIIPOCHI WM IIPU OTBETE
IyTaeT IOHATHA, HE IIOHMMaHHe (U3MUECKUX
sIBICHHH U 9(Q(}EKTOB B OCHOBE HM3MEPUTEIBHOI
TEeXHUKH, METOJIOB U3MepeHHs ¢GH3 BEIMIHH
pa3NuMYHOM TNpPUPOABI, HE 3HAHUE TOHATHH U
OIIPEICICHNH U3MEPHUT TEXHUKH.

a) YuacTue B AMCKYCCHH WM Pa3BEpHYTHIC BEpPHBIC
BBICKA3bIBaHMS;

06) OTBEThl Ha BONPOCHI TIIOJHBI, Pa3BEPHYTHI,
apryMCHTHPOBAHbI,  [OHHMaHHE  (PU3UYCCKHX
sIBIGHHH U 9(Q(EKTOB B OCHOBE H3MEPUTENbHOI
TEXHHKH, METOJOB H3MEpeHUs (U3 BEIMYUH
pa3MYHOW MPHPOABI, HE 3HAHWE IOHATHH W
OIIPEICNICHNH U3MEPHUT TEXHUKH.

a) KoHurpomp  axTHBHOCTH
y4acTHs B JIMUCKYCCHAX Ha
nexuusix, [13 u JIP mpu pabote
B HHTCPAKTHBHOM PEKHME;

IIposepka JIEKLIUOHHOTO
KOHCIEKTa ¥ CaMOCTOSITEIIbHOM
nopaboTKu TEOPETHIECKOH

Mareprana B HeM
6) VYcrHblit  ompoc  Ha
NMPAaKTUYECKUX 3AHATHAX IIPH
3amute oryeros 1o [13 u JIP

Ymenusn:

-IPUMEHATh (DH3UYECKUE 3aKOHBI, SBICHUS H
3¢ eKThI MPH PEIICHUH HHKEHEPHBIX 3a/1a4;
-Ipeasarath METOJbl M3MEPEHHs PasIMYHBIX
(uU3MYeCKNX BENMYMH M BapHAHTBl  HX
(u3nUecKoil peannzanuu

Hagviku:.

-HaBBIK PELICHUsT HHKEHEPHBIX 337124 [0
HU3MEPeHUIO Pa3iIMIHBIX BEJIMYHH Ha YPOBHE
(u3HYecKHUX M MaTeMaTHIECKUX Mojieneii;

a) He noHuManme u He CIIOCOOHOCTH BBIIOJHATH
pacuer BenumunH U ¢usmueckux d¢dexros. He
CIIOCOOHOCTh MPHMEHATh (U3MYECKHUE 3aKOHBI U
SBIICHUSI IPH peIIeHHH HHXEHEpHBIX 3amad. He
CIIOCOOHOCTh ~ HpeuIaraTb ~ METOIbI  U3MEPEHHs
pasnuuHbIX (Qusnueckux BenuuuH. He ymenue
JIOTHYECKH AHAM3HPOBATh (DH3UUECKYI0 OCHOBBI
H3MEPUTEIBHOTO Ipolecca

0) Wsmepenus, pacuersl u moscHeHus B I3 u
oryerax JIP BBINOTHEHBI ¢ TPYOBIMH PacUeTHBIMH H
JIOTMYECKHMH OHMIMOKAaMH, HET MOSICHEHHH, BBIBOAA,
(u3. BEIMYUHBI PACCYUTAHBI, BEIOPAHbI OLIMOOYHO
B) Menee 60% TecTOB B pa3zene BEpHEL.

a) IToHnMaHne U CIOCOOHOCTH BBIOJHATH pacdyeT
BenmunH B (usudeckux d¢dexroB. CrocobHOCTH
NPUMEHATh (DU3MYECKHE 3aKOHbl W SIBICHUS HPU
pEIleHNH  HMHXKEHepHBIX 3amad.  CrocoOHOCTh
npeajgarath — METOJAbl  M3MEPEHHs  Pa3iIMYHBIX
¢u3uueckux BenauuuH. IloHMMaHHe HOCTOMHCTB,
HEJJOCTaTKOB. YMEHHE JIOTHYECKH aHaJM3HUpPOBATh
(u3HYecKre OCHOBBI H3MEPUTEIILHOTO TIpolLiecca.

6) Usmepenus, pacuersl W mnosicieHus B [13 u
oruerax JIP  BeImonmHeHBI  0e3  pacUETHBIX
JIOTHYECKUX OIINOOK, BBITIOJTHEHBI
MOSICHEHH S, IPUBEICHBI  BBIBOJBI, (DHM3. BEIMUHMHBI
paccYnuTaHbl, BEIOPAHbI KOPPEKTHO.

B) bornee 60% TecToB B pazzaeine BepHbI

a) KoHrtpoms  axTuBHOCTH
y4acTusi B JAUCKYCCHSX Ha
nekuusix, I13 u JIP npu pabote
B MHTEPAKTHBHOM PEKHME;

IIpoBepxka JIEKIIUOHHOTO
KOHCIIEKTa ¥ CAMOCTOSITENIbHOMN
JI0paboTKH TEOpeTHIECKOi

Marepuana B HeM
6) VYcrublit  ompoc  Ha
MPaKTUYECKUX 3aHATHAX IPU
3amute otderos 1o [13 u JIP
B) [IlpoBepka pe3ynbTaToOB
TECTHPOBAHMUS 10 TEMAaTHKaM B
Ccl10

Tabmuma 5.1.2 — Onucanue mokasaresneii 1 KpuTeprueB KOHTPOJIS YCIIEBAEMOCTH, OIMMCAHUE IIIKAJT OIICHUBAHUS HA dTarle TeKyIIeH aTTeCTalluu




o obmienpodeccronanpHor komnereHmu OIK-3 (ounas saounas (3,4 cemecmp), 3aounas popma (6 cemecmp))

Konn
Ko un
HauMEHOBaHHUE
HauMEHOBaHHE
HHIUKaTOpa
KOMIIETCHIINH
KOMIIETCHIINH

IlokazaTenu KOHTPOJIA
yCcnneBacMoCTu

Kpurepun n nikana oneHHBaHHUA

YPOBEHb MOKA3aTEIs

YPOBEHB ITOKA3aTels
«IOCTAaTOYHBIN
(1 6asn)

DopMa KOHTPOJIA

6opocTpoeHnH

TMPEACTABIIATH IOJTYYCHHBIC JAaHHBIC C YYCTOM Cl'IeI_II/I(I)I/IKI/I METOZIOB U CPEACTB TCXHUYCCKUX
HU3MEPEHUH B IIPU!

OIIK-3 CnocoOeH npoBOIUTE SKCIEPUMEHTAJIBHBIC UCCIICOBAHUS U U3MEPEHUS, 00pabaThiBaTh U

i ¥ u3MepeHuit

TI0JTy4YCHUA 000CHOBAHHBIX BBIBOJIOB

000pyI0BaHKE AJIs IPOBEACHUS IKCIIEPUMEHTAIBHBIX HCCICI0BaHN
HOIIK 3.2 O6pabatsiBaeT ¥ HPEACTABISET MONYICHHBIC IKCIIEPUMEHTAIbHbIC JAHHBIE IS

HOIIK 3.1 BeiOupaet 1 HCHOJIB3yeT COOTBETCTBYIOIIME PECYPCHI, COBPEMEHHBIE METOANKH U

Snanua:
-TIpUEeMBI U3MEPeHUST PU3HIECKHUX BEIUIUH;
¢m3nueckue 3aKOHBI, SBICHHS H I(DQEKTHI,

UCHOJIb3yeMbIe ISt TOJTyYeHHUS
U3MEpUTeNbHON — mH(opMamum, H© = HX
MaTeMaTHYeCKOe OIHCAHHE

-IIPUEMBbI 00paboTku JTAaHHBIX
IKCIIEPUMEHTAIILHBIX HCCIIeIOBAaHUI
(u3nUeckux SBICHUH 1 3PPEKTOB;

-[IPHEMBI MPECTABIICHUS JIAHHBIX
IKCIIEPUMEHTAIILHBIX HCCIIEIOBAaHUI

(u3nyeckux sIBICHUH U 3)PeKToB

«HEJOCTATOYHBIIN
(0 6a10B)
a) OTCYTCTBHE y4acTHs B JHMCKYCCHH WJIHM
CIUHUYHBIC NIPEUMYIIECTBEHHO HEBEPHBIC
BBICKa3bIBaHUA,

6) OTCYTCTBHE OTBETOB Ha BOIPOCHI HIIM IIPH OTBETE
[yTaer IOHATHS, HE MOHHNMAaHHE IPUEMOB W
CIIOCOOOB PErHCTPAlM, H3MEpeHHst (PU3NIECKHUX
BEJIMYMH JUISl M3MEPUTENBHBIX NPeoOpa3oBaHUii; HE
3HaHUE OCHOB croco6oB 00paboTku
9KCIEPHMEHTAIBHBIX JIAHHBIX; HE 3HAHHE IPHEMOB
HPEICTABIICHNUS PE3YJIbTATOB H3MEPECHHUIL.

a) aKTUBHOE y4acTHE B JUCKYCCHU U pa3BEpHYyThIE
apryMEHTUPOBAHHBIE 3asBJICHUS 110 TEME AUCKYCHH;
6) OTBeTHI HA BONPOCHl IIONHBI , Pa3BEPHYTEHL,
apryMEHTUPOBAaHbl, IIOHHMaHHE  IPHEMOB U
CIOCO00B PETHCTPAIMH, H3MEPeHUs (QU3MIECKHX
BEIMYMH M1 H3MEPHUTENBHBIX IpeoOpa3oBaHMI;

3HaHHE OCHOB crocoboB 00paboTku
9KCIIEPUMEHTAIILHBIX JIAHHBIX, JOCTOMHCTB,
HEJJOCTATKOB; 3HAHHE MPHEMOB IPEICTABICHUS

Pe3y/bTaTOB U3MEPEHUH,

a) KoHtposms  akTHBHOCTH
ydacTusi B JHCKYCCHAX Ha
nekuusix, [13 u JIP npu padote
B MHTEPAKTHBHOM PEKHME;

IIposepka JIEKIIHOHHOTO
KOHCIIEKTa U CaMOCTOSITEILHON
J0paboOTKH TEOPETUYECKON

MaTepualia B HeM
6) VYcrmeli  ompoc  Ha
MPAKTHYECKUX 3AHSITHAX TPU
3auute ot4eToB 1o 13 u JIP

Ymenusn:

-IPOBOJHUTH U3MEPEHUS] (DU3NUECKUX BETUYHH
C HCIOJNB30BAHHEM THUIIOBBIX H3MEPUTEIBHBIX
pubopoB;

OPOBOAUTH  HCCIICIOBAHMUS (husnueckux
sIBTICHUH ¥ 9 (HEKTOB M0 3aJAHHON METOIUKE
-00pabaTbiBaTh JaHHBIC SKCIIEPUMEHTAIBHBIX
HCCIIeIOBaHMH  (QU3MYECKHX  SBICHUH W
3¢ }HeKTOoB 1Mo 3aJaHHON METOAUKE;
-TIPE/CTaBIATh JaHHBIE SKCIICPHMEHTAIBHBIX
HCCIIeIOBaHMH  (QU3HYECKHX  SBICHUH W
a¢dexroB B Tpebyemoii Gpopme

Haegwiku:

- HaBBIK NPUMEHEHHsS METOJIOB 00pabOTKH
pe3yIbTaToB 9KCIIEPUMEHTAIBHBIX
HCCJIEIOBAHMIA;

- HABBIKOM MHTEpIpeTaluu
9KCIIEPUMEHTAIIbHBIX PE3ylIbTaTOB U
(hopMyIHpoBaHUs BEIBOJIOB IO CBOHCTBAM
(uznueckux 3aBUCUMOCTEN U SBICHUIT

a) He yMmeHue W He CIOCOOHOCTH BBIMOJHSATH
U3MEpeHHE  BENUYHMH,  (PU3MYIECKHX  I(PEKTOB
npubopamu. He CHOCOOHOCTh MIPOBO/IUTH
HU3MEpeHUsI ¥ MCCIEeNOBaHN (HH3NUECKUX BEIHYNH
no wMmeronuke. He cmocoOHOCTE  0OpaboraTh
u3MepuTenbHble faHHble . He ymeHue normdecku
aHANIN3UPOBAaTh HM3MEPUTENBHBIC PEe3YJbTAThl |
TIPEICTAaBUTh UX B TpeOyemoii hopme

0) Wsmepenus, pacuerbl u moscHeHus B I3 u
oryerax JIP BBINOTHEHBI ¢ TPYOBIMH PacUeTHBIMH H
JIOTHYECKVMH OIINOKaM¥, HeT IOSCHeHHUH, BEIBOAA,
(u3. BETMYUHBI PACCYUTAHBI, BEIOPAHbI OIMOOYHO
B) Menee 60% TecToB B pasziene BEpHEL.

a) YMeHHE U CIOCOOHOCTb BBIIOJHATH H3MEpEHUE
BennynH, (Qusmdeckux dbdexToB mpubopamu.
Cnoco6HOCTh MIPOBO/IUTD U3MEpEHUs u
HCCIIeIoBaHUS (DM3UYECKUX BEJIMYHMH [0 METOIHKE.
CnocobHocTh 00paboTaTh M3MEPUTEIbHBIEC TaHHbIE

Vmenne JIOTUYECKH QHAIM3UPOBATH
HU3MEPUTENbHBIC PE3yJIbTaThl M IMPEACTABUTh HX B
Tpebyemoii popme

6) Usmepenus, pacuersl W nosicienus B [13 u
oruerax JIP BBIMONHEHB! 0€3 pacyeTHBIX |

JIOTHYECKHX ~ OIMOOK, TIPHBEJCHBI IOSICHEHHS,
BBIBOJBI, (DU3. BENUUMHBI PACCUUTAHBI, BHIOPAHBI
KOPPEKTHO

B) boxtee 60% TecToB B pasjene BEpHEL.

a) KoHtpoms  akTHBHOCTH
y4acTust B JHUCKYCCHAX Ha
nekuusix, I13 u JIP npu pabote
B MHTCPAKTHBHOM PEKHME;

IIposepka JIEKIIHOHHOTO
KOHCIIEKTa U CaMOCTOSITEILHON
OpaboTKH TEOPETUYECKON

MarepHana B HeM
6) VYcrHeii  ompoc  Ha
MPAKTUYECKUX 3aHATHAX TIPH
3amure otueros o I13 u JIP
B) IlpoBepka pe3ympraToB
TECTUPOBAHHsA 110 TEMATHKaM B
(©)1(0)

Tabmnuma 5.2

— Onucanue Moka3aTese i KpUTeprueB KOHTPOJIS YCIIEBAeMOCTH, ONTMCAaHUE IITKAJT OIICHUBAHUS HA dTarle MPOMEKYTOUYHON aTTeCTaIlluu
no oburenpopeccruonanbHbiM KomieteHusM OIIK-1, OTIK-3 (ounas hopma obyuenus (3 cemecmp), 3a4er)
(6annbl HAUUCTIOMCA 30 KAXCOBLIL Meopemu4eckull 6ONpoc 6 Ouieme 0OmoeabHO)

m«s:::xo‘:m:(:x

Ilokazarenn KOHTPOJIAA yCIIEBAEMOCTHU

KpI/ITepI/II/I U IIKaJila OICHHUBAHUA

b o= |

13




0 6amioB

1 6amn

2 Gamia

3 Gamta

Her oTBera Ha TeopeTHUecKue
BOIPOCHI Ouiiera.

TonHast HECIIOCOOHOCTh
MOJIEPKATh  TUCKYCCHIO IO
TeMe BOIpoca

EnvHUYHBIE BBICKA3bIBAHUA IO
BOIIPOCY CryTaHHOCTb s
HEIOCIIeI0BAaTeIbHOCTE  OTBETa
HIPH JJUCKYCCHUH TI0 TEME BOIpoca

W310X€eHNe OTBETa 110 BOIPOCY
C OTHENBHBIMH OLIMOKAMH. Ha
OCHOBE JICKI[HOHHOTO MaTepHaia
oe3 CaMOCTOSTEILHOU
0paboTKH. YBEpEeHHOCTh MpPU
JIMCKYCCHH O TeMe BOIpoca

V3noxxeHne oTBeTa pa3BepHyTOE 0€3
OINOOK. YBepeHHOCTh pu
JIHCKYCCUH IO TeMe Bompoca. Y MeHHe
BBIIBIISITh COOCTBEHHBIC OLIMOKH B
OTBETE ux apryMEHTHPOBATh.
JleMOHCTpaLyst AONOJHUTEIbHBIX (HE
JICKIIMOHHBIX) 3HAaHUH O BOINPOCY B
paMKax TeMbI

OtBeT Ha
TEOPETHIECKUIT
BOIIPOC Ouyera

3nanua:

-pusudeckre  OGQEKTH, HCIOIb3yeMble Il
THOJTyYCHHUS H3MEPUTENIBHOIN HH(pOPMALNH,;
-pusnMyeckne OCHOBBI M METOABI HM3MEpPEHHS
(bU3UYECKUX BEIMYHH Pa3INIHON IPUPOJIBL;
-OCHOBHBIE HOHSTHS u ompezeneHus
HU3MEPUTENILHON TEXHUKHU

-TIpUEeMBI U3MEPCHUS PU3HIECKUX BEINIUH;
dusnueckue SIBJICHHUS, ISt HOJTy4EHUS
HU3MEpUTENbHON NH(OpMaLuy,

-TIPUEMBI 00paboTku 9KCIIEPUMEHTAIBHBIX
HccieoBanuil pu3HIecKux sBIeHuil i 3HGHeKToB;
-IPHEMBl  [IPEACTABJICHHUS  IKCIEPUMEHTAIBHBIX

HCCIeIOBaHNH (pU3HUECKUX SIBICHUH H () PeKToB

Her oTBeTa Ha
JIOTIOJIHUTENBHBIE  BOIIPOCHI
u3 cnucka K 3audery. [lonnas
HECIIOCOOHOCTh  HOAJEPKATh
JTIUCKYCCHIO 110 TEME BOIpoca

EnvHUYHBIC BBICKA3bIBAHUS [0
BOIIPOCY CryTaHHOCTB ,
HEIOC/IeI0BATELHOCTh  OTBETa
[IPH JUCKYCCHH II0 TEME BOIpoca

V3noxxeHne 0TBETa 110 BOIIPOCY C
OT/eNbHBIMU OLIMOKaMH.
VYBEpeHHOCTh NPH AUCKYCCHH TI0
TeMe BoIpoca

V3noxxeHne oTBeTa pa3BepHyTOE 0€3
omKOoK. YBEepeHHOCTh npu
JIUCKYCCHH I10 TeME BOIpoca. YMeHUe
BBUIBJIATh COOCTBEHHBIC OIIMOKH B
oTBETe X apryMeHTHPOBATb.
JlemoHCTpanus JIOTIOJTHUTETbHBIX
3HAHUI 110 BONPOCY B PAMKAX TEMBI
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OKCIEPUMEHTAIIBHBIX UCCIEA0OBAHNN U U3MEPECHUN

Ymenua

-IPUMEHATH (U3MUYECKHEe 3aKOHBI, d(PQEeKTH mpH
PeILICHUH HHKEHEPHBIX 3a/1a4;

-Ipeasarath METOABI HM3MEpPEeHMs (DH3HYECKUX
BEJIMYMH U BapHAHTHI UX (PH3UUECKON pean3aum
-[IPOBOJUTH M3MEPEHUST (DH3UYECKUX BEIUYHH C
HCHOJIb30BAHUEM THUIIOBBIX IPUOOPOB;

-IPOBOJUTH UCCIICNOBAHUS (DU3MUECKUX SBICHUN
1 5((eKToB 10 3alaHHOH METOTHKE

-00pabaTeiBaTh  JJaHHBIE  AKCHEPHUMEHTAIBHBIX
MCCIIEZIOBAHMI 110 3aJaHHON METOJINKE;
-IIPEACTABIATh  JAHHBIC  SKCICPHMEHTAIBHBIX

uccienoBanuii B Tpedyemoii popme

MOJEIUpPOBaHUSA B HH)KCHCPHOﬁ ACATEIBbHOCTH CBA3AHHOU C IIPOCKTUPOBAHUEM U KOHCTPYHUPOBAHHUEM, TEXHOJIIOTUAMHA

TIPOU3BOJICTBA HpHGOpOB Y KOMIUICKCOB IIIMPOKOIr0 Ha3HAYCHUA
OIIK-3 Cnocoben TIPOBOAUTDL DKCIIEPUMEHTAIIBHBIC UCCIICNOBAHNUSA U U3MEPCHUS, OGpaﬁaTLIBaTL W IPEACTABIATH NIOJTYUYCHHBIC

HWOIIK 1.2 TIpuMeHsieT 3HaHUSI €CTECTBEHHBIX HAYK B MH)KCHEPHOMN MPaKTHKE

JIaHHBIE C YYETOM CIeLU(UKH METOJI0B H CPEJICTB TEXHUYCCKHX H3MEPEHHUIi B IPUOOPOCTPOCHUH
HOITIK 3.1 BoiGupaer 1 HCHOIb3yeT COOTBETCTBYIOIIME PECYPChl, COBPEMEHHBIE METOAUKH M 000PY10BaHHE LIS IPOBEICHHS

OIIK-1 Crioco6eH NPUMEHSTh €CTeCTBCHHOHAYYHbIC U OOIICHHXCHEPHBIC 3HAHHSI, METO/Ibl MATEMAaTHYECKOT0 aHAIN3a U
HOIIK 3.2 O6pabatbIBaeT U PEACTABIAET MOIyUCHHbIE SKCIIEPUMEHTANIbHBIE JaHHBIE JUIsi 000CHOBAaHHbIX BHIBOJIOB

Haegviku

- HaBBIK PCIICHMS WHXCHEPHBIX 3a7ad o
M3MEPEHUI0 PA3UYHBIX BEIMYMH Ha YPOBHE
(U3HYeCKHUX M MaTeMaTHIECKUX MoJieneii;

- BIIaJICHUE METOAaMH 00pabOTKH Pe3yIbTaTOB
9KCIEPHMEHTAIBHBIX UCCIE0BAHMI;

- HaBBIKOM HHTEPIPETAIMH SKCIIEPUMEHTAIBHBIX
pe3yabTaToB MO CBOMCTBAM 3aBUCUMOCTEH

Her pewenus 3azaun (B T.4.
TOTIBITKH, YEpPHOBOTO
BapuUaHTa pEIICHHs, 3CKU3a
pacyeTHO CXeMbl).
Hecnoco6HOCTE K HCKyccHU
o I13.

Pewenne 3amaun, rpaduueckuit
OCKHM3  IIOCTAHOBKH  3ajadu
HEMOJIHbI,  CcoJepkaT  TIpyObie
OLIMOKH. He  cmocoGHOCTH
IOSICHUTH OLINOKI u
HPEIOKHUTD IyTH ux
HCHPABIICHHUSL.

HeyBepeHHOCTb CITyTaHHOCTH B
nuckyceun I13.

Penrenne 3amaum, rpadudeckuii
3CKHU3 MMOCTaHOBKHU 3a1a4un
MONHBI, CONEPIKAT OTACIbHBIC
omnOku. CriocoOHOCTh MOSCHUTH
ONIMOKH W TIPEIJIOKUTH IYTH HX
HCTIPABJICHHUSL.

VBEpeHHOCTh B AUCKYCCHH II0
I13 u orueram JIP

Pemienne 3amaum, , rpaduueckuii
9CKU3 IOCTAHOBKH 33/1a4Hl IIOJHBI, He
cogepkar  omnbok.  CriocoOHOCTH
HOSICHUTh BO3MOXKHBIC OIIMOKH U
[PEIOKUTh [YTH HX HCIIPABICHHS.
Crioco0HOCTH npe/iaraTh u
apryMEHTHUPOBATh IIyTH IPUMCHEHUS
METOJMK  H3MEpeHHs  (U3HYECKUX
BEIMYMH  PA3IMYHOW  HPHUPOIBI.
Crioco6HOCTh K CUHTE3Y
peKOMEHIAnuii [0  TPHMEHEHHIO
Pa3IUYHBIX METOJMK M CIOCO00B
u3MepeHus  GuU3  BENMYMH U
00paboOTKN pe3yNIbTaTOB H3MEPHHH.
ApPryMEHTUPOBAHHOCTb B MOSICHEHUN
pacyeToB. YBEpEHHOCTb B JMCKYCCHU
o 113

Pertienuie 3aqaun Ouitera, JIMCKYCCHM 10 JOTIOMHUTEIBHBIM
BOMpocam mperoasaressi (B T.4. 1o 13 )

Tabmuma 5.3 — Onucanue nokazaTeneil 1 KpUTeprUeB KOHTPOJIS YCIIEBAeMOCTH, ONTMCAHNE IITKAJT OTICHUBAHUS HA dTarle MPOMEKYTOUYHON aTTeCTaIluu

(ounas popma (4 cemecmp), 3aounas gpopma (6 cemecmp), IK3aMeH)
(6annbl HAUUCTIOMCA 30 KAXCOBLIL Meopemu4eckull 6ONpoc 6 Ouieme OmoenbHO)

m«s:::xo‘:m:(:x

Ilokazarenn KOHTPOJIAA yCIICBAEMOCTHU ‘

KpI/ITepI/II/I U IIKaJila OICHHUBAHUA

b o= |

14



0 6amioB

1 6amn

2 Gamia

3 Gamta

OIIK-1 Cnocoben TPUMECHATH €CTCCTBCHHOHAYYHbIC U OGIHCI/[H)!(CHCprIC 3HaHUs, METOJbl MATCMAaTHYECKOI'O aHaJIM3a U

MOJEIUPOBAHNSA B NHKCHEPHOU NEATCIIBHOCTH CBSI3aHHOM C MPOCKTUPOBAHUEM U KOHCTPYHPOBAHUEM, TEXHOJIOTUAMU

MPOHM3BOJICTBA IPUOOPOB U KOMIUIEKCOB LIMPOKOTO HAa3HAYCHHUSI
OIIK-3 Crioco6eH NpoBOANTH IKCIIEPUMEHTAIbHbIE UCCIIE0BAHNUS I U3MEPEHHUsI, 00pabaThIBaTh U MPeICTABIATh

TIOJTyYCHHBIC IAaHHBIC C YYCTOM CHCHH(P]/IKH METOJI0B U CPEJICTB TEXHUYCCKUX PBMCpCHHﬁ B le/IGOPOCTpOCHHl/l

WOIIK 1.2 IIpuMeHseT 3HaHUS €CTECTBEHHBIX HAYK B MH)KEHEPHOM MPaKTHKE
HOIIK 3.1 BoiGupaer 1 UCIOJb3yeT COOTBETCTBYIOIIHE PECYPChl, COBPEMEHHBIE METOAUKH M 000py10BaHHE IS

TIPOBEACHUS DKCIIEPUMEHTAIBHBIX UCCIIE€TOBAHUN U U3MEPEHUHN

HOIIK 3.2 O6pabaTbiBacT U NpPeJCTaBISACT NOTYyYSHHbIE IKCIIEPUMEHTAIbHBIC JaHHBIC 1711 000CHOBAHHBIX BBIBOJIOB

3nanua:

-pusudeckre  OGQEKTH, HCIOIb3yeMble Il
THOJTyYCHHUS H3MEPUTENIBHOIN HH(pOPMALNH,;
-pusnMyeckne OCHOBBI M METOABI HM3MEpPEHHS
(bU3UYECKUX BEIMYHH Pa3INIHON IPUPOJIBL;
-OCHOBHBIE HOHSTHS u ompezeneHus
HU3MEPUTENILHON TEXHUKHU

-TIpUEeMBI U3MEPCHUS PU3HIECKHUX BEIUIUH;
dusnueckue SIBJICHHUS, ISt HOJTy4EHUS
HU3MEpUTENbHON NH(OpMaLuy,

-TIPUEMBI 00paboTku 9KCIIEPUMEHTAIBHBIX

HccieoBanuil pu3HIecKux sBIeHuil i 3HGHeKToB;
-IPHEMBl  [IPEACTABJICHHUS  IKCIECPHMEHTAIBHBIX
HCCIeIOBaHNH (pU3HUECKUX SIBICHUH H () PeKToB

Her oTBera Ha TeopeTHueckue
BOIPOCHI Ouiiera.

TonHast HECIIOCOOHOCTh
MOJIEPKATh  TUCKYCCHIO IO
TeMe BOIpoca

EnvHUYHBIE BBICKA3bIBAHUA IO
BOIIPOCY CryTaHHOCTb s
HEIOCIIeI0BAaTeIbHOCTE  OTBETa
HIPH JJUCKYCCHH IO TEME BOIpoca

W310X€eHNe OTBETa 110 BOIPOCY
C OTHENBHBIMH OLIMOKAMH. Ha
OCHOBE JICKI[MOHHOIO MaTepuaia
oe3 CaMOCTOSTEILHOU
0paboTKH. YBEpEeHHOCTh MpPU
JIMCKYCCHH O TeMe BOIpoca

V3noxxeHne oTBeTa pa3BepHyTOE 0€3
OINOOK. YBepeHHOCTh pu
JICKYCCUH IO TeMe Bompoca. Y MeHHe
BBIIBIISITh COOCTBEHHBIC OLIMOKH B
OTBETE ux apryMEHTHPOBATh.
JleMOHCTpaLyst AONOJHUTEIbHBIX (HE
JICKIIMOHHBIX) 3HAaHUH O BOINPOCY B
paMKax TeMbI

OtBeT Ha
TEOPETHIECKUIT
BOIIPOC Ouyera

Her oTBeTa Ha
JIOTIOJIHUTENBHBIE  BOIIPOCHI
u3 cnucka K 3adery. [lonnas
HECIIOCOOHOCTh  HOAJEPKATh
JTIUCKYCCHIO 110 TEME BOIpoca

EnvHUYHBIC BBICKA3bIBAHUS [0
BOIIPOCY CryTaHHOCTB s
HEIOC/IeI0BATELHOCTh  OTBETa
[IPH JUCKYCCHH II0 TEME BOIpoca

V3noxxeHne 0TBETa 110 BOIIPOCY C
OT/eNbHBIMU OLIMOKaMH.
VYBEpeHHOCTh NPH AUCKYCCHH TI0
TeMe BoIpoca

V3noxxeHne oTBeTa pa3BepHyTOE 03
omKOoK. YBEepeHHOCTh npu
JIUCKYCCHH I10 TeME BOIpoca. YMeHUe
BBUIBJIATh COOCTBEHHBIC OIIMOKH B
oTBETe X apryMeHTHPOBATb.
JlemoHCTpanus JIOTIOJTHUTETbHBIX
3HAHUI 110 BONPOCY B PAMKAX TEMBI

OTBeT Ha

gk
5 o %
Egs
E 5 X
cH E
X 25

Ymenua

-IPUMEHATH (U3MUYECKHEe 3aKOHBI, d(PQEeKTH mpH
PeILICHUH HHKEHEPHBIX 3a/1a4;

-IpeAsarath METOABI HM3MEpPEeHMs (DH3HUECKUX
BEJIMYMH U BapHAHTHI UX (PH3UUECKON pean3aum
-[IPOBOJUTH M3MEPEHUST (DH3UYECKUX BEIUYHH C
HCHOJIb30BAHUEM THUIIOBBIX IPUOOPOB;

-IPOBOJUTH UCCIICNOBAHHUS (DU3MUECKUX SBICHUN
1 5((eKToB 10 3alaHHOH METOTHKE

-00pabaTeiBaTh  JJaHHBIE  AKCHEPHUMEHTAIBHBIX
MCCIIEZIOBAHMI 110 3aJaHHON METOJINKE;
-IIPEACTABIATh  JAHHBIC  SKCICPHMEHTAIBHBIX

uccienoBanuii B Tpedyemoii popme

Haegviku

- HaBBIK PCIICHMS WHXCHEPHBIX 3a7ad o
M3MEPEHUI0 PA3UYHBIX BEIMYMH Ha YPOBHE
(u3HYecKHUX M MaTeMaTHIeCKUX Mojieneii;

- BIIQJICHHE MeTOolaMH OOpaboOTKM pe3yJbTaToB
9KCIEPHMEHTAIBHBIX UCCIIE0BAHMIT;

- HaBBIKOM HHTEPIPETAIMH SKCIIEPUMEHTAIBHBIX
pe3yabTaToB MO CBOMCTBAM 3aBUCUMOCTEH

Her pewenus 3azaun (B T.4.
TOTIBITKH, YEpPHOBOTO
BapuUaHTa pEIICHHs, 3CKU3a
pacyeTHO CXeMbl).
Hecnoco6HOCTE K HCKyccHU
1o I13 oryeram no JIP

Pewenne 3amaun, rpaduueckuit
OCKHM3  IIOCTAHOBKH  3ajadu
HEMOJIHbI,  CcoJepkaT  TIpyObie
OLIMOKH. He  cmocoGHOCTH
IOSICHUTH OLINOKI u
HPEIOKHUTD IyTH ux
HCHPABIICHHUSL.

HeyBepeHHOCTb CITyTaHHOCTb B
nuckyccu I13, orueram mo JIP

Penrenne 3amaum, rpadudeckuii
3CKHU3 MMOCTaHOBKHU 3a7a4n
MOJIHBI, COZAEPXKAT OTIENbHbIE
omnOku. CriocoOHOCTh TOSICHUTH
OIMOKH ¥ MPEUIOKHUTh MYTH UX
UCTIPABJICHUS.

VYBEpEeHHOCTh B JAUCKYCCHH IO
I13 u oruyeram JIP, orderam 10
JIP

Pemienne 3amaum, , rpadudeckuit
JCKH3 TIOCTAaHOBKH 33J]a4d TIOJIHbI, HE
cogepkar  omnbok.  CriocoOHOCTH
MOSICHUTh  BO3MOKHBIE OIIMOKH |
MPEAJIOKUTh MYTH WX HCIPaBICHHS.
Crioco0HOCTH npe/iaraTh u
apryMEHTUPOBATh MYTH MPUMEHEHUs
METOJMK M3MEpPEHUS  (PUBHYECKHX
BEMMYMH  Pa3idYHOi  MPHPOJIBI.
CriocoGHOCTh K CUHTE3Y
peKOMEHIAnuii [0  TPHMEHEHHIO
pa3IMYHBIX METOJHK W  CIHOCOGOB
HU3MEpPCHUSI b3 BEJIMYUH u
00paboOTKN pe3yNIbTaTOB H3MEPHHH.
ApryMeHTHPOBAHHOCTh B MOSICHEHHH
pacueroB. YBEpPEHHOCTh B JHCKYCCHH
o I13, orueram o JIP

Pemenue 3amaum Orieta, J{uckyccnn o
JIOTIOJTHUTEITHHBIM BOTIPOCaM TiperioiaBatertst (B T.4. 1o [13
u orueram JIP)
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@®opMUpOBaHUE OLEHKM Ha 3a4eTe OCYIIECTBIISIETCS HAa OCHOBE COBOKYITHOCTH O0aJlioB,
dopMupyeMoil 1O pe3yabTaTaM IPOIECCOB KOHTPOJS TeKyIled arrectanuy (peuieHue 3amad u
aKTUBHOCTh Ha TMPAKTUYECKUX 3aHATHAX, padoTa Ha JEKIMAX, TECTUPOBAHHME) U IMPOMEKYTOUHOM
arrectaliiy (OTBET HAa TEOPETHUYECKHE BOIMPOCHI, PEIICHHE 3aJa4M, JUCKyccus B pamkax teMm I13). [lis
JOMyCKa K 3a4eTy CTYJCHTa HEOOXOAWMO BBINOJHUTH YCJIOBUS BbImosiHeHHs I3, TecTupoBaHus 1O
IPOMEXXYTOYHOH aTTecTaluu. B ciydae cnopHOi OLIEHKH CTYAEHTY MOTYT OBITh IPEAI0KEHBI ISl OTBETA
U JMCKYCCHU JOTIOJIHUTEIbHBIE TEOPETHUECKUE BOMPOCH U 3agaun. @opMupoBaHHe OICHOYHOro Oansa
[0 OIIeHKE paboThl B paMKaxX 3aKpEIUICHHBIX 3a IUCHUIUIMHON KOMIETEHIMH OCYLIECTBISETCS B
COBOKYITHOCTH, T.€. B PaMKax OIIGHWBAaHHUS DPAa0OOTHI MO KPUTEPUSM U HHAMKATOPAM 3aKpETICHHBIX
KOMITETCHIMH OIpeessIeTCsl €AMHBIA KpUTEpHid (3a4eT, He 3a4eT).

@opmMHpOBaHHE OLEHKM Ha 3K3aMEHE OCYLIECTBISIETCSI HAa OCHOBE COBOKYIHOCTH 0aslioB,
dopMupyeMoil 1Mo pe3yabTaTaM IPOLECCOB KOHTPOJIS TEKyIleH arrectanuu (peuieHue 3axad U
aKTUBHOCTh HAa TMPAKTHYECKHX 3aHATHUAX, JIEKUMAX, 3amura oTueToB mo JIP, TectupoBanue) wu
POMEXKYTOYHOH aTTecTalyy (OTBET HAa TEOPETUUYECKUE BOIPOCHI, PEIICHHE 3aJauH, JUCKYCCUS B paMKax
tem JIP u I13). lnsg ngomycka K 9K3aMeHy CTYAEHTOB 00oux (opM o0ydeHHs HEOOXOIUMO BBHIIOIHUTH
ycnoBus BbinonHenus 113, JIP, TectupoBaHus MO mpOMEKYTOUHOW aTTeCTallMM, Uil 3a04HOM (DOpMBI
JOTOJHUTEIBHO BBHIIOJIHEHA M 3alUIICHa KOHTpOJIbHAs paboTa mo aucuuiuinHe. B cioydae cmopHoi
OLICHKH CTYJIEHTY MOTYT OBITh NPEUIOKEHBI ISl OTBETA U JUCKYCCHHU JIOTIOJHUTEIBHBIE TEOPETUICCKHE
BOIIPOCH! ¥ 3ama4un. PopMHUpOBaHUE OLIEHOYHOrO Oaa Mo OuleHKe paboThl B paMKax 3aKpEIUICHHBIX 3a
JIMCHUITMHOW KOMIIETCHIUI OCYIIECTBISETCS B COBOKYITHOCTH, T.€. B PaMKaxX OLCHHWBAaHHS pabOTHI 1O
KPUTEPHSIM U MHIUKATOPaM 3aKpPETUICHHBIX KOMIIETEHIIMI BBICTABIISIETCS €IMHAs OI[CHKA.

Tabmuua 5.4 — CoorBeTcTBHE HAaOpPaHHBIX OATIOB U OLIEHKHU 32 MPOMEKYTOUHYIO aTTECTALUIO
(3auem, ounas gpopma 3 cemecmp)

OTan Tekymel arrectanun DTan NpOMEKYTOYHOH aTTeCTALINI
(Oautbl HAOMPAIOTCS B TEUEHUU CPOKA U3YUEHUS (Oautbl HAOMpAlOTCS Ha 3ayeTe)
JUICIMILIMHBI) (cm.xpuTepuu B Tadi. 5.2)
(cm.xpurepuu B tabi. 5.1.1-5.1.2)
3ayer 110 AUCLHUIIINHE
TectupoBanue OTBETHI Ha TEOPETHYECKUE Pewrenne 3agauu Ouera.
TI0 pasjenam IMpakTiyeckue paboThI BOIIPOCHI Omiera + Jluckyccus 1o 3aade u
OTBETHI Ha JIOMIOJTHUTENIBHBIE temam [13
BOIPOCHI IO KypCy
<2 <4 0 0 HE 3AYTEHO
<2 <4 1 1 HE 3AYTEHO
2 4 2 2 3AUYTEHO
2 5 3 3 3AUYTEHO

Tabmuna 5.5.1 — CooTBercTBHE HAOpaHHBIX 0AJUIOB M OLEHKHU 33 TPOMEKYTOUHYIO aTTECTAIHIO
(ax3amen, ounas ghopma 4 cemecmp)

Oran TeKylen aTTecTaluu Dran npoMeXKyTOUHO# aTTecTaluu
(Oautel HAOMPAIOTCS B TEUCHUH CPOKA M3YYESHUS TUCIUILINHbI) (Oatbl HAOMpalOTCs Ha 3ayeTe)
Hrorosas
(cM.xpurepun B Ta6i. 5.1.1-5.1.2) (cM.kputepuu B Tadu. 5.3) -
TectupoBanue Pemenue 3anau Ha JlaGopaTopHbie OTBETHI Ha TEOPETHYECKUE Pemenue 3anaun Ounera. P —.
10 pa3jenam MPAKTUY. 3aHATUIX paboThI BOIIPOCHI Ounera + Jluckyccus 1o 3agade u
JIOTIOJTHUTENBHBIE BOIIPOCHI temam JIP u KIT

<3 or 0 1o 3 2 0 0 HEYJ1OBJI

or 3 no4 or4 506 3 1 1 YJOBJI
5 or7m09 4 2 2 XOPOLIO
5 >9 5 3 3 OTJIMYHO

Tabnuna 5.5.2 — CooTBeTcTBHE HAOpAaHHBIX 0AJIOB M OIEHKHU 33 MTPOMEKYTOUHYIO aTTECTAIUIO
(aK3aMmeH, 3a04Has popma 6 cemecmp)

Oran Tekyulel arTecTaluu Ortan npoMexyTOYHOH aTTecTalul
(6ayisl HAOMPAKOTCS B TEYCHNH CPOKA M3YYEHHUS! AUCLUILIIHBI) (6asTel HAOHMpAKOTCS HA 3aYeTe)
cM.kputepuu B Tabu. 5.1.1-5.1.2) (cm.xpuTepuu B Tabdi. 5.3) HUrorosas
TectupoBaHue Pemrenvie 3aqau va | JlaGoparo | koHTpoibHast | OTBETHI HA TEOPETHUECKUE Pemrenue 3amauu OlIEHKA
10 pasjenam [PaKTHY. 3aHATHSIX pHBIE pabora BOIpPOCHI Ouitera + Ounera. Jluckyccus o | IO IUCHMTIINHE
paboThsI JIOTIOTHUTENIbHBIE BOIPOCHI 3amade 1 remam JIP
113, KP

<3 or 0 10 2 0 He 3auteno 0 0 HEYJIOBJI

ot 3 10 4 or 3105 1 3aureHo 1 1 YAOBIJI
5 or5 o7 2 3a4yTeHo 2 2 XOPOIIO
5 >7 2 3a4yTeHo 3 3 OTJIMYHO




5.2. OleHOYHbIE CPeACTBA AJIS1 KOHTPOJISI 0CBOEHMS A CIIUTITHHBI

5.2.1 TunoBble KOHTPOJIbHbIE 3aJaHUS WM MHbIE MaTepUaJibl, HE0OX0AMMbIE
AJIA OLEeHKUM 3HAaHWUW, YMEeHMH, HaBbIKOB M (WJIH) ONbITA JeATeJbHOCTH B XoJe
TEKyILero KOHTpPoJis yclieBaeMoCTH

[l TeKy1ero KOHTPOJIs 3HAaHUM U YMEHMM CTYACHTOB 110 JUCHUILIMHE IIPOBOJUTCA KOMIUIEKCHAs
OLICHKA, BKITFOYAOIIasl:

- BpinonHeHne pacyeTHbIX MPAKTHYECKUX 3aJaHUM B BHUJAE PELICHUS 3a1a4 U IOCIEIYIOLIAM
OOBSCHEHUEM PELICHHUs] B paMKax JUCKYCCHHU C MPENOAaBaTeIeM.

- Beimonnenne nabopaTopHbIX pabOT ¢ NOArOTOBKOH OTYeTa MO pe3yibrataM padoThl U
MOCJIEAYIOIICH 3alIMTON OTYETa B paMKax JUCKYCCHU C IPENoAaBaTeIeM B Maloi rpyIme;

- CamocrosarensHoe TectupoBanue B CJJO MOODLE 1o pe3ynbTaraM HU3y4€HHUS
COOTBETCTBYIOIINX Pa3/IeJIOB JUCIUIIIHHBL

IIpuMepbl THHOBBIX PACYETHBIX NPAKTHYECKHX 3aIaAHUH

3adauu K npakmuyeckum padomam no meme 1.2 «MeToapl U NOTPEIHOCTH JIMHEApU3AIIUU
XapaKTePUCTHK MPeoOpa3oBaHMIN»

1) UpeanpHas ¢yHKIus npeoOpa3oBaHUs H3MEPUTENBHOTO YCTpoWcTBa umeeT BuUA: y=2X. Ilpu
MPOBEACHUU HM3MEPEHUN B TPEX KOHTPOJIBHBIX TOYKAX MOJIy4eHBI ciieayromue pe3ynbrarsl y(0)=0,
y(1)=1,92, y(5)=7,6. Cuuras, uro peanbHas QyHKIHs MpeoOpa30oBaHUs ONUCHIBACTCS MOJTUHOMOM BTOPOM
CTCIICHH, OTNPEACIUTh JUANA30H H3MEPCHHS Xmin<X<Xmax, IPH KOTOPOM CyMMapHas OTHOCHTEIIbHAS
HOTPEIIHOCTh M3MEPEHUs HE IMPEBBINIACT [Yoyw| < 11 %. ITocTpouTth rpadmku uacalbHOW W peabHON
byHKIHMi mpeoOpa3zoBaHus B IUANA30HE: Xmin <X<Xmax-

2) JlBa MICHTUYHBIX M3MEPUTEIBHBIX IPeoOpa3oBaTessl ¢ PyHKIMEH npeoOpa3oBaHus BIIa y=In
(1+2x) BruroueHsl 1o auddepeHnnansHoi cxeme. JInHeapu3oBaTh QYHKIIUIO TPEOOPa3OBaHUS
AY(X)=y1(X)—y2(x), pa3ioKuB ee B CTCIIEHHO psi BOIM3M TOUKH Xo=0. Onpenenutb abCOMOTHYIO0 ATUH
¥ OTHOCHUTEIBHYIO YJIMH IMOTPENTHOCTE JIMHEHHOCTH. ONIpeIeITh TUaa30H U3MEPEHUS IIPH YCIOBUH,
9TO || < 6 %.

3adauu K npakmuyeckum padomam no meme 2.1 «INEKTPOCTATUIECKUE B3aUMOJICHCTBUS
1) DnexTpryeckoe moJie CO3JaH0 OECKOHEYHOM TIIOCKOCTBIO, 3apsKEHHOM C TOBEPXHOCTHOM IIOTHOCTHIO
0=10 HK1/M2, 1 GecKOHEUHOM MpPSIMON HUTHIO, 3APSIKEHHON C JIMHEHHON MIOTHOCTHIO T =-10
HK/M. HUTh ¥ mII0CKOCTh NapaiiienbHbl Ipyr Apyry, pacctosHue Mexay HuMu d = 10 cm. OnpenenuTs
HaNPSHKEHHOCTD JICKTPUIECKOTO TOJISl B TOUKE A, pacIoNIOKEHHOW Ha paBHOM PAaCCTOSIHUU I' OT HUTH U
MJIOCKOCTH, €clu: a) T =5 cM, 0) r = 8 cMm. |

2) OmnpenenuTh pa3HOCTh MOTEHIMAIIOB MEXKy Toukamu 1 u 2 , — -

B OJIHOPOJTHOM 3JIEKTPHUYECKOM I0JIe HampspkeHHocThio E = 1 & , E=1B/u
B/M nipu paccTosHuM Mexay ToYkaMu | = 5 cM U paccTosHUU 3em
MEXy MPOXOIAIIMMHU Yepe3 3TH TOYKU CHIIOBBIMU JIMHUSIMHU a

=3 cMm. »

-

3adauu K npakmuueckum padomam no meme 2.2 «IneKTPOEMKOCTHbIE TPEOOPa30OBAHNUS»
1) Yerblpe ONMHAKOBBIE METAJUIMYECKHE IUIACTUHBI IUIOMAABI0 S=15
CM2 PACTOJIOKEHBl Ha OJJMHAKOBOM PACCTOSHUU JpyT OT Apyra 6=0,75 €1

MM. IIpocTpaHcTBO Mexay NepBOM M BTOPOM IUIACTUHAMH 3aIIOJIHEHO & C
TUBJIEKTPUKOM C OTHOCUTENIBHON AMAJIEKTPUYECKON MPOHUIIAEMOCThIO °
el=4, Mexnay Tperbell M UEeTBEPTOM — JUANEKTPUKOM C OTHOCHTEIBHOM JHAJIEKTPUYECKOU
MIPOHUIAEMOCTBIO €2=5. [InacTUHBI COEOWHEHBI, KaK II0Ka3aHO Ha pUCYyHKe. OIpenenuTb €MKOCTh
CHUCTEMBI.

2) Kak HU3MEHHTCS eMKOCTh CHCTEMBI (CM. PHC.), COCTOSINEH M3 TPEX OJHHAKOBBIX I—l
KOHJICHCATOPOB C BO3AYIIHBIMU 3230paMH, €CJIA 3a30p OJHOTO U3 IBYX

IIOCJIEZI0BATENBHO BKIIFOUEHHBIX KOHACHCATOPOB 3aII0JHUTh TUICKTPUKOM C

OTHOCHUTEIILHOHN AUDJIEKTPUYECKON IIPOHULIAEMOCTBIO €.
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3adauu K npakmuueckum padomam no meme 2.3 «IlapameTppl MarHUTHOTO NOJISD»

1) JInuHHBIH TPAMOI COJCHOMI UMEET paauyc cedeHus 1 (1 >> r) ¥ 9rca0 BUTKOB HA CAUHUILY JUTHHBI W.
ITo conenonay Teder nocTossHHbIN TOK . IIycTh X — paccTosHKME, OTCUUTBHIBAEMOE BJIOJIb OCH COJICHOU 1A
ot ero topua. Haiinnre nnaykuuio B MarHuTHOTO nosist Ha ocH cosleHoua Kak pynkuuto x. [Toctpoiite
(xauecTBeHHO) rpaduK 3aBUCHMOCTH B(X).

2) MHaykipst MarHUTHOTO TOJIsl B BAKYYME BOJIM3H IIOCKOM OBEPXHOCTU OJHOPOIHOTO U30TPOITHOTO
(beppoMaruuTHOTO MaTepuaia paBHa B, mpudem BekTop B coctaBisier yroi o ¢ HOpMaibio K
noBepxHocTU. OTHOCHUTENIbHAS MarHUTHAs POHUIIAEMOCTh MaTepHaia paBHa .. HaliTu Monyns BekTopa
MHAYKIUH B, MarHuTHOrO 1o B (peppOMarHuTHOM MaTepuase BOIM3H MOBEPXHOCTH

3adauu K npakmuyeckum pabomam no meme 2.4 5
«XapaKkTepUCTUKHU UHIYKTUBHOCTU U
B3aMMOWHYKTHBHOCTHY

1) Karymika ¢ yrcnom ButkoB w=200 pa3mMerieHa Ha
(dbeppoMarHuTHOM Cep/IeYHUKE, KaK ITOKa3aHO HAa PUCYHKe. N
OTHOcuTeNbHASE MATHUTHAS IPOHUIIAEMOCTh MaTepHana
cepaeunuka p=50000. Pazmepsl Ha puCyHKe yKa3aHbl B v
CaHTHMETpax, TOJIIMHA CEepJCYHHKA (TONEPEeYHBINA pa3mep) Yh=1
cM. OnpenenuTh HHAYKTUBHOCTh KaTYIIKH.

A
A\ 4
A
Y

A

2) JIBe KaTyLIKU C YUCIOM BUTKOB W1, W2 PacIlOJIOKEHbI Ha
(beppOMarHuTHOM Cep/IeYHHKE, KaK TOKa3aHO Ha PUCYHKE.

OmpenenuTs: 1) B3aMMOMHIYKTUBHOCTD KATYINEK; 2) AeicTByIomee
3"Hauenue DJ[C, HaBOAMMON BO BTOPOM KaTYILKE, ECJIU B IEPBOU W1 W
KaTYIIIKE MPOTEKACT MEPEMEHHBIN TOK 17 aMIUTHTYIOH 1max H - o
yactoroil f. [IpoBOAUMOCTH BO3IYIIHBIX YyYaCTKOB MarHUTHOM 1enu 11
CUMUTATh U3BECTHBIMU. MarHUTHBIM COIIPOTUBIIEHUEM CEPJICUHHUKA I 1
npeHedpeys.

3adauu K npakmuueckum padomam no meme 3.1 «Pacuer napamerpoB 3 peKra 3IeKTPOMarHUTHON
WHYKIID)

1) Ang MHIYKIMOHHOTO U3MEPHUTENILHOTO Mpeodpa3oBaTelisi ¢ YUCIOM :
BUTKOB W = 1500 wm miomansio cpeaHero BuTka S = 600 mwm2 \\ i B
OIpeAeIuTh 3aBUCUMOCTh OT Bpemenu e(t) DJIC, Bo3HHKaromied mpu
paBHOMEpHOM TMOBopoTe mpeoOpas3oBarens 3a Bpems 1 = 0,lc B \\
OJIHOPOJIHOM TIOCTOSSHHOM MarHWUTHOM TI0Jie¢ ¢ HampsbkeHHocThio 500 ©

A/M U3 TIONOXEHMs, MPU KOTOPOM Yroid O MEeXAy HOPMajlbio H

CHJIOBBIMHM JIMHUSMU TOJIS (CM. pHC.) paBeH o1 = —45°, B MosoXeHue, Mpu KOTOPOM YroJl paBeH oy = 45°.
Omnpenenuts 3Hauenne IJIC B momeHT Bpemenu t = 0,05 c.

2) KaxoBa ntoymkHa ObITH CKOPOCTH BpAIIEHUsI IJIOCKOW KPYTJION KaTyIIKH CpeAHUM auameTpom D=50 mm
1 4nciaoM BUTKOB W=200, 4ToObI IPU BHEIIHEM NEPIIEHAUKYIIPHOM MarHUTHOM moje uuaykuueit B=0,5
Tn B Helt unaynrpoBanack DJC aMIIIUTYI0M €max=S B.

3adauu K npakmuueckum padomam no meme 3.2 Pacuer napameTpoB ¢F
MarHUTOMOYJISIITUOHHOTO Y dexTa —

1) Ompenenute OTHOCUTEIbHOE M3MEHEHHE HHAYKTUBHOCTH KaTYUIKU C )

qucioM BUTKOB W = 500, pacrosioxKeHHON Ha NEpMaJlJIOEBOM CEPACUHUKE A o

MPSIMOYTOJIBHOTO CEUSHUS TPU MPUIOKESHUH K CepIeYHHUKY cwiibl F = 1 L(F)
kH (cm. puc.). Pasmepsr cepaednuka: Bbicora h = 50 mwm, 1uromans
ceuenus S = 20 mMm2. Moayne ympyroctu nepmamios E = 170 I'Tla,
kodpduuuent Ilyaccoma = 0,3, xoddpduumenT MarHuToynpyrou
gyyBcTBUTEIbHOCTH K = 2,8 Y%/MlI]a.

)
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2) Ha 3aMKHYTOM MepMaUIOCBOM CEPACYHUKE C UIMHOM CpPeIHEH JTMHUH
lco, = 14 cM u mIomaabi0 MomnepeyHoro ceueHus S = 20 MM pa3MeLeHbl —
nBe oOMoTkM ¢ uuciaom BUTKOB Wi = 400, w, = 1000 (cMm. pumc.). Ha :
NEPBYI0 OOMOTKY IOJAETCs MEPEMEHHOE HANpsDKeHHE aMIUTUTyaon Uy = o= )
12 B u yacrotoii f = 400 I'i. AKTUBHOE CONTPOTHUBJICHHE TIEPBOM KATYIIKH
R = 150 Om. Omnpenenure 3aBucumocts JD/IC, HaBOoguMOW BO BTOpOM
KaTylike OT cuiibl F, mpuiaoxeHHOW K cepleyHHKy. MoJylb ympyrocTtu
nepmaiios E = 170 ITla, koadpdumment Ilyaccona v = 0,3, KOdIPPHUIMEHT MarHUTOYNPYTroOi

qyBCTBUTEIBHOCTH K; = 2,8 %/MIla.

3adauu K npakmuueckum padomam no meme 3.4 «Pacuer napameTpoB MaTepuaoB 10 ACHCTBUEM
MEXaHUYECKUX JepopMaLuii»

1) [MapayuienpHO ¢ MbE303JICKTPHUYSCKUM KBAPIEBBIM JIEMEHTOM pa3MepoM (5x5x2) MM, BKITIOUCHA
eMkocTh C = 50 n®, ¢ koTopoil CHUMaeTcs HanpsbkeHue. OnpeaenuTe aMIuIMTyTHOE 3HAaYEHUE
HaIpsDKEHUS HAa eMKOCTH IIPU BO3JIEHCTBUU HA KPUCTAILI MEpUOANYECKON cuibl ammuintynoit Fo =20 Hu
gactoroi f= 500 I't. DnexTpuyeckas ock KPUCTANIMUYECKON PELIETKH OPUEHTHPOBAHA BI0JIb
HaUMEHBIIETO pa3Mepa KpucTaua, Cuja NpuiIokKeHa BA0JIb MEXaHUUYECKON OcU. 3aJjauy peLIuTh ¢
Y4ETOM COOCTBEHHOI'O COITPOTHUBIIEHUS KpUcTaluia (yAeabHOoe conpoTuBieHue kpapua: p = 1012 Om-m).
2) TeH30pe3UCTUBHBII AIIEMEHT BBINOJIHCH B BHJIE 3UI'3ar000pa3HOi yiI0)KEHHONH KOHCTaHTaHOBOM
npoBosioku quametpom d = 0,05 mm. [{nunHa npssimonuueiiHoro ydactka | = 25 mm. HauanbHoe
comnpotusiieHue 3nemenTa R = 200 Om. OnpenenuTs MakCUMaabHOE U3MEHEHUE COIIPOTUBIICHUS NIPU
U3MEPEHUH C ITOMOIIBIO TAKOT'0 2JIEMEHTA MEXaHUUeCKUX HanpsbkeHuit ¢ = =50 Mlla B cranpHOM
qyBCTBUTEIBHOM 3JieMeHTe. Ko UIMEHT TeH304yBCTBUTENBHOCTH KOHCTaHTaHa: K, = 2. Moyib
ynpyroctu ctainu E = 200 I'Tla. Kakoe npu 3ToM MakCUMaJIbHO BO3MOKHO OTHOCUTEIbHOE U3MEHEHUE
BBIXOZHOI'O HAIPSKEHUS IIPU BKJIFOUEHUU 3JIEMEHTA B CXEMY ACIIUTEINS HAIPSHKEHUS U OTPaHUYEHUN
IUIOTHOCTH TOKA jm = 5 A/MM’

3adauu K npakmuueckum padomam no meme 3.3 «Pacuer napameTpoB rajJbBaHOMArHUTHBIX 3(PPEKTOB»

1) Tlpu usmepenun 3¢pdekra Xoiana B HATPHEBOM MPOBOIHHKE HAMPSUKCHHOCTH MOMEPEYHOrO IMOJIS
oka3ainach paBHa E = 5 MxB/cM npu muiotHOCTH TOKa | = 2 A 1 MHAYKIIMA MarHutHoro nosus B = 1
Tin. HaliTu KOHLEHTpALMIO 3JIEKTPOHOB MPOBOJMMOCTH M €€ OTHOLIEHHE K KOHLEHTPAaLlUU aTOMOB B
JTAHHOM ITPOBOJHHKE

2) HaiiT MOABMKHOCTB DIEKTPOHOB IMPOBOJAMMOCTH B MEJHOM IPOBOJHUKE, €CIU IMPU H3MEPCHUH
s¢ppexkra Xomma B MarHUTHOM none ¢ uHAykuuedn B = 0,1 Tn HanpsykeHHOCTh MONEPEYHOTrO
JIIEKTPUYECKOro OIS y JAHHOTO MPOBOJAHMKA OKasamack B 1 = 3,1.10° MeHbIle HampsuKeHHOCTH
IIPOJOJIBHOTO JIEKTPUUECKOTO MOJIS.

3adauu k npakmuueckum pavomam no memam 4.1-4.3 «Pacuer mapameTpoB B3aNMOICHCTBHIA B
BOJIHOBBIX ITOJIAX»

1) Ha cxonbko u3MEHHTCS AJIMHA 3JIEKTPOMAarHUTHOM BOJIHBI ¢ yactoTo f =3 MI'1 mpu nepexoze ee u3 B
BaKyyMa B HEMarHUTHYIO CPely C OTHOCHUTEIbHON TUINIEKTPHUECKON MPOHUIIAEMOCThIO £€=4.

2) WcToyHMK W TPUEMHHUK PaIUOBOIH JIBHKYTCS
HaBCTpeuy JApyr ApPYry NapajulelIbHbIMA KYpCaMH,

npoxoJsmuMu Ha paccrosauu h =1500 m nmpyr ot Pz

Jpyra co CKOPOCTSIMH, COOTBeTCTBeHHO, Vi =1100 u\‘ Y

KM/4 1 V2 = 60 km/4 (cM. puc.). YacToTa paanoBOJIH J. . a

ucrounnka fo =10 MI'n. Omnpenmenuts Xapaktep e ' X
U3MEHEHHWsS  PasHOCTH  4YacTOT  MCTOYHHMKA | x=0 %

IMpUEMHUKA ITPU UX B3aMMHOM IIEPEMEIICHUU.
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3adauu K npakmuueckum padomam no meme 5.2 «Pacyer napameTpoB B3aUMOJAECHCTBUN B TEIUIOBBIX
TIOJISAX»

1) Onpenenuth TeMneparypsl IBYyX TOYEK IMOBEPXHOCTH THTAHOBOTO CTEPKHS cedeHHEeM S = 25 Mm2,
OTCTOSIIIUX JIpYr OT Jpyra Ha paccrossHuM | = 80 MM, eciM H3BECTHO, YTO TeMIEepaTrypa TOUYKH
MMOBEPXHOCTHU CTEPIKHS, HAXOASAIIEHCS TTocpeInHe Mexk Iy 3TuMu Toukamu 0 = 100 °C, a TernoBoii moTok
terionpoBogHocty q = 1 Bt. [Ipu pemennn 3aiauu NpUHSATH, YTO TEMIOOOMEH HOCUT YCTAHOBUBIIUICS
XapakTep U MPOYHe TEIUIOBBIE IIOTOKH, KPOME TMOTOKA TETIONPOBOJAHOCTH, OTCYTCTBYIOT, a KO (HUIIHEHT
TEIUIONPOBOJHOCTH TUTaHA HA PaCCMaTPUBAEMOM yYacTKe CTEPKHS IIpU 3aJaHHON Temmepatype A = 21,9
Bt/(m:K).

2) TepMOMETpPOM CONPOTUBIICHHS B YeXJIC M3 HEP)KABCIOUICH CTAIM M3MEPSIOT TEMIIEpaTypy BOJBI B
MEPBOM KOHTYpE SAEpHOr0 peakropa. TemaonmpoBOIHOCTh KOpIyca TEepMOMETpa: OT BOABI K
4yBCTBUTEIbHOMY 31emMeHTy 0,01 B1/°C; Bxons KOpIyca K okpyxartoiei cpeze 1 B1/°C. CornpoTuBieHue
TepMoMeTpa Tmpu HyneBod Temmeparype 100 Owm, uyBctBUTENbHOCTH 0,4 Om/°C. Osxunaemast
Temreparypa Boasl 450 oC, TeMIiepaTypa OKpy»Karomiero Bozayxa + 30 oC. Ornpenenutb mpenenbHO
JOMYCTUMBIN TOK MHUTAHUS TEPMOMETPA, €CJIH JIOMyCcTUMas abCONIOTHAsI MOTPEUTHOCTh TPpeoOpa3oBaHus
He JOJIKHA IpeBbimaTh 5 °C.

IIpuMepbl THIIOBLIX 3aJIaHMH 110 J1A00PATOPHLIM padoTaM

Jabopamopnas paboma no meme 2.4 JIP 1
«H3mepenue y2noeovlx nepemenienuil ¢ ROMOULbI0 UHOVKMUBHO20 U 63AUMOUHOYVKIMUBHO20
npeoodpaszoeans)

Onucanue yCTAaHOBKH
Llenbto BbIMONHEHUs 7TaOOPAaTOpHON pabOTHl sIBIsIETCd H3yuyeHUE (PU3UUECKHX OCHOB MPHUMEHEHUS
HHAYKTUBHBIX W B3aUMOWHAYKTHBHBIX HU3MCPHUTCIbHBIX Hp606pa3OBaHI/Iﬁ Al U3MCPCHUS BCIWMYHUH U
MPOBEJICHUE OKCIEPUMEHTAIbHBIX  HCCIECJOBAHHM  TPEXIOIIOCHOTO MpeoOpa3oBareisl  yrioBbIX
MEepPEMELIEHUI B peKUMe UHIYKTUBHOTO U B3aUMOUHYKTUBHOTO NPeoOpa3oBaHMUsl.

B Tteopernueckoil uyactu pabOTHl JaHO MOHSATHE HWHAYKTUBHOCTH M B3aUMOWHIYKTHBHOCTH,
paccMOTpeHbl (PU3MUECKHEe OCHOBBI MHAYKTUBHOTO M B3aMMOMHAYKTHBHOIO IpeoOpa3oBaHUN U HUX
MPUMEHEHHUS I U3MepeHus: GU3NYECKUX BETUYHH.

Cxema nmabopaTOpHOW YCTAaHOBKH MpUBEICHA HAa pucyHKe. JlabopaTopHasi ycTaHOBKA BBITIOJTHEHA
B BHUJIE OCHOBaHUS, HA KOTOPOM KECTKO 3aKpEIUIEHbI TPEXCTEPKHEBOM peodpazoBaTenb | 1 MUKPOBHHT
3. Ha ocuoBanun PACIIOJIOKCHBI KJIEMMBI JJII MOAKIIOUCHUSA HANPSAXKCHUA NHUTAHUA ((UHHT» 1 KIICMMBI
«Upy» AT OJIKITFOUEHUST U3MEPHUTENBHBIX MPUOOPOB — BOIIBTMETPA U ocuiuiorpada.

OTkioHEeHHe poTopa Ha (UKCHPOBAaHHBIE YIVIBI OTHOCUTEIBHO W3MEPUTENBHONW OCU
MPOU3BOJUTCS C TIOMOIIHIO MHUKPOBHHTA, CBSI3aHHOTO Yepe3 pblyar ¢ pPOTOPOM UCCIEIyeMOTo
npeoOpazoBarensi.  OTcu€T  yriaoB  mepeMenieHus
MPOU3BOJIUTCS TIO YITIOBOM IIKale 2 M CTpeNke JU0o Mo
MOKa3aHUSAM MUKpPOBHUHTA 3. \

[IpeoGpaszoBarens MOXKeT paboTaTh B peKHME | \

HUHAYKTHBHOT'O 1041 B3aMUMOMWHAYKTUBHOI'O

npeoOpasoBanus. IlepexitoueHue pexUMOB  pabOTHI

OCYILIECTBIISETCS c MTOMOLIBIO TymOIepa, - = i
pacroio)KEHHOTO  Ha ~ OCHOBAaHUM  JTAOOpaTOPHOM ] I - C
YCTaHOBKH. | | £

B pexumMe HHIYKTHBHOTO MpeoOpa3oBaHUs
KaTyIIKH, pAacIoJIO)KEHHbIE Ha OOKOBBIX IOJIOCAX, [ =
BKJIIOYAIOTCA B MOCTOBYyI0  cxemy.  Karymka |
IIEHTPATbHOTO TOJNIOCA B PEKAME HHIYKTUBHOTO L}
npeoOpa3oBaHusi He Hcnonb3yercs. Ha oaHy nuaroHaib
MOCTOBOIl CXEMbl TOJAeTCsl MHUTAloIlee HaIpshHKeHHe
(xknemMbl  «Unut»), ¢ Apyrol auMaroHaiau CHHUMAaETCs
BBIXOJTHOM CUTHAI (KJIeMMBI «UBBIX»).

B pexume B3aMMOMHIYKTHBHOTO INpeoOpa3oBaHusi MpeoOpazoBaTelb MOXKET paboTarh Kak IO
MPSIMOKM, TaKk M MO OOpalieHHOW cxeMe MOoAKIIoYeHHs. [Ipu mpsMoil cxeme MUTAoIIee HaNpsHKEHUE

Cxema mabopaTopHON yCTaHOBKU:
1 — uccnemyemsrii mpeodbpa3oBaTelb, 2 —
1Kana, 3 — MUKpOMETPUUECKUH BUHT
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[I0/1aeTCs Ha LIEHTPaJIbHYI0 KaTywKy (kneMMbl «Unuty), a uaaynupyemast 1C cHUMaeTcs ¢ KaTylek Ha
00KOBBIX TTONFOCcax (kinemMmbl «UBBIX»). [Ipu oOpalieHHOM cXxeMe MUTaHKue MOIaeTCs Ha MOCIIeI0BaTeIbHO
COoelMHEHHbIe OOKOBble KaTymku (kineMmbl «UBBIX»), a BbixogHas JJIC cHuMaercs ¢ KarTylIky,
pacIoyioKeHHON Ha HEHTpalIbHOM Hoitoce (kiaeMMbl «UnnT).

B kadecTBe HMCTOYHMKA MUTAaHHUS J1a0OPATOPHON YCTAaHOBKH HCIOJB3YETCS TeHEepaTop
IIEPEMEHHOI'0 HAIIPSKEHMsI, B KAUECTBE PErHCTPUPYIOLIMX MPUOOPOB — BOJBTMETP U ocLuiiorpag.

B skcnepuMmeHTanbHOM uacTH pabOThl yKa3aHbl MEPEYCHb U COACp)KaHUE HEO0OXOIUMBIX
opouenyp JUid HpPOBEAECHUS H3MEPEHMH YITIOBBIX MEpEeMEIEeHU ¢ IMOMOILIbI0 HMHIYKTUBHOIO U
B3aMOMHYKTHUBHOI'O IIPe0Opa30BaHus.

3aganue Kk 1abopaTopHOii padore

1. MByunth 1O peKOMEHAYeMOW JuTeparype (HU3MUECKHe OCHOBBI HMHIYKTUBHOTO U
B3aUMOMHIYKTUBHOIO IIpeoOpa30oBaHUN M BAPMAHTHl UX IMPUMEHEHMs UId H3MEpeHus (GU3NYECKUX
BEJIMYMH.

2. 3y4uTh yCTPOKWCTBO W MPUHITUIT ACHCTBUS JaOOPATOPHON YCTAaHOBKH.

3.IlepexmounTh U3MEPUTEIHHYIO CXEMY, B PEKHUM COOTBETCTBYIONIMN paboTe mpeoOpa3oBaresis
B PEXHUME UHAYKTUBHOI'O IPE0OpPa30BaHMsL.

4. DKCIIEPUMEHTAILHO ONPEACIUTh 3aBUCUMOCTh BBIXOAHOTO HAIPSDKEHHSI CXEMBI OT YIJIOBOTO
nepeMelleH s IPH 3a/laHHbIX TapaMeTpax CXEMBI.

5. Paccuurats TpeGyeMble mapamMeTpbl npeoOpa3oBaTels.

6. Iloctpouth rpaduku 3KCIEPUMEHTAIBHBIX M PACUETHBIX 3aBHUCHUMOCTEH HNapaMeTpoB
npeoOpas3oBaTelis 0T U3MEPSIEMOTO YIIIOBOTO MEPEMEIICHUSI.

7. IlepexinrounTh U3MEPUTENBLHYIO CXEMY, B PEKUM COOTBETCTBYIOIUI paboTe npeodpazoBaTens
B PEXKHMME B3aUMOMHYKTUBHOTO MPEOOPA30BAHHUS.

8. IToBTOpPUTH 11. 4-6.

9. Ilpoananu3upoBaTh NOITyYEHHBIEC B paboTe pe3ynabTarhl. CaenaTh BBIBOI.

KoHTpoJibHbIC BONPOCHI

1. Yto Takoe UHAYKTUBHOCTb KaTYyIIKU?

2. YT0 Takoe B3aUMOMHAYKTUBHOCTb?

3. KaxoBel  (¢u3nyeckne  OCHOBBI  NPUMEHEHHS  HMHIYKTUBHOTO  HM3MEPHUTEIHHOTO
npeobpa3oBaHus’?

4. Jlns w3MepeHHs KakuX (U3WYECKHX BEIWYMH BO3MOXKHO NPHUMEHEHHE WHIYKTUBHOTO
M3MEPUTENBHOTO MpeodpazoBanus? [IpuBeanuTte npuMepsl.

5. KakoBbel (u3nyeckue OCHOBBI NPHUMEHEHHS B3aWUMOHMHIYKTUBHOTO HW3MEPHUTEIHHOTO
npeobpa3oBaHus’?

6. Jlnst m3MepeHns Kakux (U3UIECKUX BEITMYMH BO3MOXKHO NMPHUMEHEHHE B3aMMOWHIYKTHBHOTO
M3MEPUTENBHOTO Mpeodpa3oBanus? [IpuBeanuTte npuMepsl.

Jlabopamopnas paboma no meme 3.2
«Hccnedosanue y3ghhexkma Xonna ¢ noaynpoeooHuKaxy

Onucanue yCTAaHOBKH

Llenpto BbIMONHEHHUsT Ja0OpaTOpHOl paboTHl sIBIsSETCS H3y4YeHHE (PU3HMUECKUX OCHOB
nposiBiieHus: 3gdexra Xouia U MarHUTOPE3UCTUBHOTO 3¢ (deKkTa B MOJYyNPOBOAHUKAX U BO3MOKHOCTH
IPUMEHEHHS 3THX 3P (PEKTOB NMPH MOCTPOSHUU U3MEPUTENILHBIX YCTPOMCTB, a TaKXKe IKCIIEPUMEHTAIBHOE
UCCIIETOBaHKUE XapaKTEPUCTHK MOTYITPOBOJHIUKOBOTO JaTurKa XO0Ja.

B pabore mpexacraBieHbl TeOpeTHYECKHE OCHOBBI mposiBieHHs d¢pdekra Xomma u
MarHMTOPE3UCTUBHOIO 3(pdexTa B MeTaiax U MOJyNpPOBOJHUKAX, 00IACTH MPUMEHEHUs 3THX 3D PeKkToB
B U3MEPUTEIILHON TEXHUKE.

JlaboparopHast paboTa BBIOIHSAETCS HA KOMOMHHpPOBaAaHHOM JabopatopHoM npubdope OIJI-3M.
Cxema 1a0OpaTOpPHON yCTAaHOBKM INpHUBeAeHAa Ha puUcCyHKEe. OCHOBHBIM AJIEMEHTOM CXEMBI SIBISETCS
MOJTYTIPOBOAHMKOBBIN 00paser], U3roTOBJIEHHBIN B BUjAe Mapaienenunena. Odpasen NOMEmamnT MEexXIy
MOJIIOCAMM  DJICKTPOMarHuTa. BenmuunHa Toka B DIEKTpPOMarHuTe (MHAYKIUH MAarHUTHOTO IIOJIA)
perynupyercst kHonikamu yrnpasieHus «MAI'HUTHOE I1OJIE». BennurHa MarHUTHOTO TOJSL B 3a30pe
u3MepsieTcss MUGPOBBIM AaTYNKOM, BeiBoauTcsa Ha LCD nmucreit. [{ins m3MeHeHUs HampaBleHUs! TOKA B
0o0MOTKe MarauTa ciykut nepekitodarens (kHonka «[IOJIIPHOCTDy). Tok B 00pasiie peryinupyercst ¢
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nomomibto KHomok ympasieHus «TOK OBPA3LA» u u3mepsaerca muummamnepMerpoM. JC Xomna
U3MEpSETCs C MOMOUIbIO IU(POBOTO BOJIBTMETPA.
B skcnepuMeHTanbHOM YacTH paboThl yKa3aHbl IEPEUYEHb U COAEPIKaHUE HEOOXOIUMBIX MPOLETyp
TSt iiccnieioBanus dpdexra Xomia B MoaynpoBOTHUKAX.
3aganue k 1abopaTopHoii padore

1. W3yuutb 1O peKOMEHIyeMOU mV
muTeparype (pU3N4ecKrue OCHOBBI TIPOSBICHHUS r BT

sbdexkra Xomma W MarHUTOPE3UCTUBHOTO
a¢dekra B MOTYIPOBOTHUKAX U BO3MOKHOCTH ,
MpUMEHEHHUS 3TUX 3(PPEKTOB MPU MOCTPOCHUU pe= ey
U3MEPUTEIIBHBIX YCTPOUCTB. g L

2. 3yunuth YCTPOHCTBO W HPHUHIIUII
JeiicTBUS 1aOOPaTOPHOI YCTaHOBKH. [

3. B COOTBETCTBHMM C METOIHUKOM,
ONMCAaHHOM B OJKCIIEPUMEHTAJIILHOM 4YacTH
paboThl, CHSATH 3aBUCUMOCTH HAMPKEHUS CxeMa J1aGopaTopHOil YCTAHOBKH
Xomna B ucciegyeMoMm  oOpasue  OT
MIPOTEKAIOLIEr0 B 00pasiie ToKa U MHAYKIIMHA BHEITHETO MATHUTHOTO TOJIA.

4. CHATB BOJBTaMIICPHYIO XapaKTepUCTHKY oOpasia. [locTpouts ee rpaduk.

5. Paccuurats TpeOyemble mMmapameTpbl Marepuana (KOHCTaHTy XoJjia, MPOBOIUMOCTS,
MOJIBMYKHOCTH HOCHUTEIIEH 3apsia U T.1.)

6. IlocTpouts rpaduku 3aBUCHUMOCTH HamNpsDKEHHs Xoljla OT BEJIHMYMHBI MArHUTHOTO TIOJIA
Pa3IMYHbIX 3HaYEHUH TOKA.

7. CpaBHUTb pacCUMTaHHbIE MapaMeTpbl Marepuana cO CIPaBOYHBIMU JaHHBIMM Ha
HCIIOJIb3YEMBII B YCTAHOBKE J1aT4YMK XOJUIa.

8. IIpoananu3upoBarh noayuyeHHbIe B paboTe pe3ynbrarsl. Caenarsh BHIBOI.

KoHTpoJibHbIe BONPOCHI

1. B uém coctout s3¢ppext Xomna?

2. KakoBa npupoaa HocuTenel Toka B OTyIPOBOAHUKAX ?

3. Uto Takoe coOOCTBEHHAsi MPOBOANMOCTD U MPUMECHAs! IPOBOAUMOCTD MOTYIPOBOHUKOB?

4. Koapduruent Xosmia y moIynpoOBOAHUKOB Ha HECKOJIBKO MOPSIIKOB OO0JIbIIIE, YEM Y METAJLIOB.
UYem 310 00BSICHSIETCS?

5. Kak u3MEHHMTCS XOJIJIOBCKAas Pa3HOCTh MOTEHIUAJOB, €CJIM BCE I'€OMETPUYECKHE pa3Mepbl
o0pa3ua (JuiMHa, IUpUHA, TOIIMHA) YMEHBIIUTH BJIBOE, a TOK Yepe3 00pas3el] OCTaBUTh MPEeXHUM?

6. 3aBucut au 3pdexT Xomna oT Temreparypsi?

5

T ANME OGPASIIA
[
|
I 1
L L@l
=
!l
'|
THTANNE JARKTPOMATHHTA

IIpuMepbl THIIOBLIX TECTOBLIX 3aauHuii B cucreme CIIO Moodle
Paszgea 1. OOume Bonpochl HOIYUYEHUS W3MEPUTENbHON MHGOPMAIMU HA OCHOBE (QU3UUECKUX
siBJIeHUN 1 DddeKTOB

1)

Bonpoc VoeansHar W DEaNEHaRA ByHKLMK NpeciDa30BaHm MEMEDUTENEHDTD
npeofipa3osaTens COOTBETCTREHHD DaBHL

Zanm 100 Yo =2% Y, =ygtixrox, rae y=-0,11, k= 2,03, 0= -0,05.

CnpefenyTe 8 NPOWeHTaX MOrpeWHICTE AMHEAHOCTH NPW BXOOHON
BEMMHNHE DABHOWA X=2,1.

OTeeT:

2)

Bompoc | DyHELA NpecbpasoBaHtE MEMEPUTENEHOMD NEe0dpa30BaTENR DABHE. =
2,08 MK 3HEYEHWK M3WMEDAEMOA BENMUKHEl x= 0,5 BeXOIHOM CUr=an
npzofpa3osaTens pazed y=1,00. ONpeienvTe (B NpoLEHTax)
OTHOCUTEASHYH MOrDELLHOCTE M3MEDEHMA.

OTeeT:
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3)

Bonpoc 1

Maks =7 oTEETE
Eann: 1,00

MoeansHan fyHEUWA NpeodpazoBaHlR wamepuTensHoro Npeodpa3osaTens
OMMCEIBASTCR YpaBHEHWEM: yX=2-x. NP NpoBedeHny MIMEDEHUI B TpEX
KOHTPOANLHLIX TOUKaX NomdYeHEl chnegyiollde peaynsTatel W0F= 0,08, y(1)=
2,07, v3= 581, CunTas, uTD peaneHan dy=xuna NpeodpasosaHms KN
OMMCEIZISTCR NOAMHOMON BETOROR CTENSHW, CNPEIENUTE 30CoMHTHyYH
NOrPELLHOCTE MIMEDEHNS B BAMHMLEX BEXOAHOMD CMr=ana NpectpasoBaTens
NPK BXOAHOR BEAMUMHE =3,

OTBeT:

Paznen 2. CBolicTBa DIEKTPUUECKOT0 M MATHUTHOTO IT0JIST M X IpuMeHeHue i u3Mepennst @B

1)
Bonpoc 1 C K3KOR CMNCRA Ha BONHMLLY MASWALW NDUTEMMBEHITCR 438 PASHOVMEHHD
33PF#EHHEIE DECKOHEUHO NDOTRMEHHEIE NNCOCKOCTH? [TOSEpXHOCTHER
Moks HeT oTEET mikn
- = NAOTHOCTL 33pRA3 Ha NNOCKOCTRX pasHa 49 ——.
Eann: 1,00 W
OTEEeT:
2)
Bonpoc 1 C Kk3K0R CNof (K3 eWHWLY ANMHE] OTTANKME3HOTCR 88 OOHOWMEHHD
33PRHEHHEIE LMHHEIR NADANNENEHEIE HUTH T O4MHAKOECA MAOTHOCTER
Moks T oTEETS 3apRaa 3,3 Mekn/M, HaXoARWWMers HA paccToAHKMK 46 CW APy OT Apyra.
Eann: 1,00
OTEET:
3)
KorpeHcaTopel anexTpoemkoctami £ = 83 Mk, (= 2,9 G c,
MKD 1 C;= 910 HO coequHeHs!, KaX MOKa33HO Ha PUCYHKe, .
¥ MOAXFOUSHE! X MCTOYHWKY HanprxkeHus U= 147 B.
OnpeaenvTe 3 MKK 23p84 Ha 0DK134KaX KOHAEHCATOPA c
r 3
OTtseT:
u
4)
Bonpoc 1 TPK KOHAEHCATOPS eMKOCTRMM C,= 5,2 Mk®, £,= 6,2 MkD 1 (= 920 K
NOCN2A0BATENEHD COSAWHEHE MEXDy COO0RA W NOIKMHIHYEHE! K MCTOYHMEY
n'j“_" FrERTE HanpRxexua U= 110 B. ONpeaenTs B McKA 33pAg Ha ofknaikax
Bann: 1,00 KOHAeHcaTopa .
OTEET:
5)
Bonpoc 1 KaTyLUKa € 4MCnoM BATKOB W= 390 pasmMeLleHa Ha [

Eann: 1,00

CEpPPOMETHUTHOM CEPARUHNKE, KK NMOK333HO Ha A
prcyHge. OTHOCHTENEHAR MarHUTHaR . et Smmmmy
1
MPOHMLZEMOCTE MaTepUana cepagunnka P="0,2-10 . ' '
LnvHa cpeaHen A=K cepaeuHnKa (MyTu W - 1
TIPOXOXKAEHUA MArHMTHOMD NoTOKa) / S 74 04M; :
1
1
1

TIOWAaLE MarHMTONPOBOAS BO BCEX CRUBHMAX
OAVHaKosa 1 paBHa: S= 0,7 cM . OnpeseniTe !
WMHAYKTUBHOCTE KaTyLLKW.

OTtseT:
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6)

7)

Bonpoc 1

flBe KaTywWiKu C LUCIOM BUTKOB W, = 220, Wy
340 pacnonoxeHsl Ha DEPPOMaTHUTHOM

CepAeuHUKe, KaK NOK333HO Ha PUcyHKe.
OTHOCUTE/IbHAS MarHNTHaR NPOHWLBEMOCTD
M3TEDUANE CepaguHMKa U =0,6-10". AnuHa Wy

ul

COEOHEN NNHWAN CEPARUHIKE (MyTH NPOXOKAEHUS

MArHMTHOMO NOTOK3) fcp= 81 MM; NAoWaas
MarHTONPOBOAZ BO BCEX CRUEHNAX OQNH3KOBE K

LA

paeHa: 5= 0,8 cv . OnpesennTe SeRCTByoWLEee

3nauenne 34C, HaBOAMMOM BO BTOPON KaTYLLKE, eC/M B NePBC KaTyLLKe
MPOTEK3ET NepeMeHHbIf TOK i, aMNINTYAOA | __ = 38 MA 1 UaCTOTOR f= 400 My,

OTseT:

N

Bonpoc 1

Moks HeT oTEETE
Eann: 1.00

Pasgea 3. Dusunueckue H>PPEKTbl B DIEKTPOMATHUTHBLIX IMOJSX Y KX IIPUMEHEHUE
n3Mepenns OB

[Be KaTyWkW C UWCononM BUTKOR w.= 300, w,=
2

300 pacnonoxeHsl H3 GEpPOMETHUTHOM

CEpAEMHIKE, KaK NOKA3HO Ha PHMCYHKE.
MpOBOAMMOCTI BO34YWIHOMD 3830Pa,N04 Wy
LEHTRENEHEIM MOAHKICOM GG= 4410 '___FH_. nog
GOKOBRIMI NOAHCAMK G1=Gz= 2,210 TH.

OnpesenTe AeRCTEYHILLES 3HauE=Ke 200, 1

“{Iilt

Wy

HSBG,D,I."I"ADE 80 BTDFIDI] EaTYLUKE, ECAM B I

MEQEB0H K3TyLLUKE NDOTEXSET NEPEMEHHLIN

i Rl = 7 = !
TOK [y BMNAMTYA0R | = 33 MA 11 UacToToR = 2800 Ty, MoToKaMK YTEUKN 1

MArHTHeIM CONPOTHENEHKEW CEQOSUHIKS I'IpE‘HEﬁpEL-I:.

OTEeT:

JJIA

1)
Bonpoc 1 FI3meprTeNEHaA KaTyLLKa KpYyrnoro CeueHna Cped-iiM JNaMeTpom d{= EQcmn
YMCAOKM BUTKDE W = 360 LacnonoXeHs B MarHMTHOWM None C i HElHD
Moks Her oTEETS HAPACTAHILLER BO BDEMEHM MHOyKUWeR: Bif)= 0,5(1+0,2-0), Trn . OnpegenTs
Bann: 1,00 EHIUEHWE (M0 MOSYIHY) HAEOAMMORN B kaTywke 30C MNoCck0cTE KaTyLLK
nepneHg1KynApHa NMHMAM MarHKMTHORA MHOYELLA.
OTteeT:
2)
Bonpoc 1 K3repUTeNEHaA NPRMOYTDIEHSA KaTyLLKS pasMepon (6x9) CM W 1 YIMCNOM BUTECE
W =470 pacnonoxeHsa B none 3NeKTpomMarHiTa, MMTASMoro NOCTORHHEIM TOKOM.
MoKz Her oTEETE MNP BRUIKIYEH K MNTEHNA 3NEKTPOMErHWTA MHIYKLIME MarHMTHOMO NoR HapacTaeT
Eann: 1,00 _%
Mo SKCAOHEHUWMANEHOMY BDEMEHHOMY 3akoHy. B = Bn(l - g ) ,rae B.=0,1
Th, =04 c. OnpejeniTs BPpeMA, 33 KOTOPOE MIHOBEHHOE 3HaueHKe 340
yMeHeWwnTes B8 10 pas oT CBOSro MakCHMansHoro 3HaveHWaA. MNA0CKoCTE KaTyLUKM
MEQNEHINIEYNRDHS TWHHRAM METHUTHOR MHZUAN.
aTeeT:
3)
Bonpoc 1 KaxoBa 40M#Ha OuiTs CKODOCTS BRALLEHKRA MNOCKOR KPYTA0M KATYLLKK CO8aHIM
AWaMETDOM a‘K= G5 MK 11 WUCHOM BATKOE W= 400, uTobsl NpWY BHEWHEM
Maks =eT oTEETS NEQNEXIMKYIRDHOM MArHWTHOM Nong MHOyWeR 8= 1,3 Tn B Hell
Eann: 1,00

MHOyUMpoBEanace 3AC aMnanTyach e, = 34 B.

aTBeT:
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4)

5)

KaTylLKa C 4MCAoM BUTKOB W= 430 1 cpegHmM
LvameTpom d = 65 MM, BPaLLEETCH C MOCTORHHOM
ckopocTeio Q= 2,2 paz/c BOKpyr ocv ¥ B
NOCTORHHOM MarHUTHOM Mone nHaykuuen 8=
0,9 Tn HanpaBneHHOM B4OAL 0K Z. OnpeseniTe
MMHOBEHHOE 3H3UeH2 HaBOAMMOW B KaTyLLKe
3AC B MOMEHT BpeMeHy =2,7 C. [onoxerne
X3TyLUK 8 MOMEHT BpemeHr =0 NOKa33Ho Ha pUcyHKe.

% Q

OrtserT:

Kpyrnas naocKas KaTyLWKa C YiACACM BUTKOB W =410 1 gruameTpom
cpeaHerc suTka d = 43 MM DABHOMEPHC Pa380pa4YMB3ETCR 33 BPEMA
T=1,2 C 8 0AHOPOAHOM MOCTORHHOM M3THWUTHOM NOJe C N=ayKunen 8
= 1,0 T 13 MONOXKEHUS, NPK KOTOPOM Yo O MEXAY HOPMaALIO
CUAOBEIMIW ANHWUAMW MOAT (CM. PUC.) PaBeH Q.= —72° B NOMOXEHWE,
TIPW KOTOPOM Yron PaBeH a,= 72°. OnpeaeniTe 3HaueHKe
UHAYLMpYyeron B kaTywike 34C 8 MomeHT 8pemeHnt=0,8 C

OTseT:

Pasgea 5. ®usnueckue 3¢ eKThl B TEIUIOBBIX IIOJISX U UX IpUMEHEHHE i n3Mepenus ©B

1)

Bonpoc 1

Mok=
Eanm: 300

2)

IATAUA T

PACCTOAHWE MEXY ABYMA TOUKSMK A M B NOBEDXKHOCTA TUTSHOBOrD CTEPKHA CEUEHNEM DEBHO /= BT WM, NAOWSAE CE4EHMA
cTep#HA 5= 21 My . TeMnepaTypa TouUKM C NOBERXHOCTH CTEPKHR, HEXOARLLENCR OT ToUKKM A HA paccToRHUM AC =1, = 25 MM,
pasHa 8, = 117 *C; Tennosoll noTok TeNAONpOBOgHOCTH g, = 1.7 BT.

OnpeaendTs: TEMNEPATYPY TOHKW B cTep#HA.

MpK PELUSHWK 33841 NRMHATR, YTO TENASCEMEH HOOWT YCTAHOBUBLLWACA XBpaKTEp W NPOYME TEMNOERIE NOTOKM, KDOME MOToKS
TEMAONROBOAHOCT, OTCYTCTEYHIT, 8 KO3DHULWEHT TENNONPOBOAHOCT TUTEHE HA DECCMATEMSEEMOM YHECTKE CTEMKHR MpK
388HHON TeMnepaType A = 21,9 Br/(M*K).

OTeeT:

Bonpoc 1

Moks =T oTEETS
Eann: 2,00

3)

SAMALA 2.

HE4aneHER TEMNERETYRS TENNOBOTD NPECEpa3cEETENR COCTaENANE 2 = 17 L. Mocne
MOMELLEHNA Npe0bpa3oBaTENA B MCCNEdySuytD CRey Mo TEMNEPSTYRH B MOMEHTHI
BPEMEHWT =1 CW L, = 2 L NOCNE HAYENE NEPEXOAHOMD TEMNERATYPHOTD NPOUEIcE
COCTEBNAAN G | =487°Cu 8 =631°C

OnpedendTs: TEMNEPaTYRY MCCneayeMoi cpeabl.

OTteeT:

Bonpoc 1

Moks =27 oTEETS
Eann: 1,00

SAMAUA 3.

Mpw Temnepatype ©_ = 18 °C conpoTWBNEHWE ABYX PESUCTOPORE 1 WX TEMMNEPETYPHBIE
KO3GHULMEHTSl CONPOTUEBNEHNE (TKC] COOTEETCTSEHHD PaBHEI R, =871 OM W A, = 233 OM,
Q,=1210 1/°Cna,=3810 1/°C

OnpeaenvTe: CONPOTHENEHKWE LENK NPW NOCNEA0BATENbHOM COSAMHERWW PESUCTOPOE
W Temnepatype @ = 959 °C.

OTEeT:
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5.2.2 TunoBblie KOHTPOJIbHbIE€ 3a4dHUA UJIX UHbIC MATEPHAJIBbI, HGOﬁXOAHMble

AJISA OLeHKM 3HaHMi, YMEHUH, HAaBbIKOB M (W/M) onbITa B X0J€ NMPOMEXYTOYHOM
aTTeCcTaliiM N0 JUCHUIIUHE

12.
13.
14.
15.
16.

17.
18.
19.
20.

21.

12.
13.
14.
15.
16.

17.

IlepeyeHns TeopeTHYeCKMX BONPOCOB /IS MOATOTOBKH K 3a4eTy
(ounas popma 3 cemectp)

[Tonsitue nadopmaruu. CBolicTBa HHGOPMAIIHH.
KonnyecTBeHHBIE OIIEHKH HH()OPMAITHH.
Ilepenaua u xpaHeHue HHGOPMaLIUH.
N3mepenne ¢GU3NYECKUX BEIMYMH KaK Crocod momydeHus uHpopmanuu. Kiaccuduxanms
METO/0B U CPEJICTB U3MEPEHUH.
WNudopmannoHHO-u3MepHuTenbHble curHaibl. Kiaccudukanus curaanos.
®dopmsl npescTaBiieHus curHaaoB. OCHOBHBIE TApaMETPbl CUTHAJIOB.
[TonsTue norpemHocTH n3Mepennid. Kiaccudukanus norpenHocTen.
[TonsTHE PU3HUECKOro MOJsL.
Onexrpuueckoe nojue. PuznyecKkue BEIUUMHBL, XapaKTEPU3YIOIIUE JIEKTPUUECKOE TIOJIE.

. DJEKTpHUYECKasi IPOBOAUMOCTb U COIIPOTUBIIEHUE DIIEKTPUYECKOMY TOKY.
.OnexkTpuuyeckass eMKocTb. [IpuMeHeHMEe €eMKOCTHOro IpeoOpa3oBaHUs sl HU3MEpPEHUs

(U3NYECKUX BETUYUH.

OHeprus ekTpuyeckoro noss. Cuiibl, pa3BUBaeMbI€ B 3JIEKTPUUECKOM I10JIE.

MarnuTtHoe nosue. XapakTepUCTUKU MaTE€pUaIOB B MATHUTHOM II0JIE.

OcHOBHBIE ypaBHEHUS 3JIEKTPOMArHUTHOTO MOJIS.

WMHIyKTUBHOCTD U B3aUMOMHAYKTUBHOCTbD.

NHAyKTHBHOCT OOMOTOK Ha (peppoMarHUTHOM cepiaedHuke. lIpuMeHeHHe WHIYKTHBHOTO
npeoOpa3oBaHus sl U3MEPEHUs GU3NYECKUX BEJTUYMH.

OHeprus MarHUTHOro noJisi. Cuiibl, pa3BUBAacMble B MArHUTHOM IIOJI€.

SIBiIeHUE SIEKTPOMArHUTHON UHIYKIUU.

[TpumeHeHue BIEHUS 3JEKTPOMArHUTHON UHIYKIUU JJI U3MEPEHUS (PU3NUECKUX BETUUMH.
SIBrieHrEe BO3HUKHOBEHHS BUXPEBBIX TOKOB B JJIEKTPOIPOBOAHBIX Marepuanax. [IoBepXHOCTHBIN

s dexr.

O ekt Xomia. MarHUTOPE3UCTUBHBINA FPPEKT.

IlepeyeHb TeOpeTHYECKNX BONPOCOB JIS1 MOATOTOBKHU K IK3aMEHY
(ounas popma 4 cemectp, 3a0uHas popma 6 cemectp)

[Tonsitue nudopmanuu. CBoiicTBa HHPOPMALUH.

KonnyecTBeHHBIE OLIEHKH HH(OPMAIIIH.

[lepenava u XxpaHeHue HHPOpMAIIH.

N3mepenne ¢Gu3MUecKUX BEJIMYMH KakK crnocod mnomydeHuss uHopmanuu. Kiaccuduxanms
METO/IOB U CPEACTB U3MEPEHHU.

WNudopmaninoHHO-U3MepHuTenbHbIe curHaibl. Kiaccudukanus curHanos.

®opmbl nipescTaBieHus curHaioB. OCHOBHBIE TapaMeTphbl CUTHAJIOB.

[TonsTue norpemHocTy n3Mepennit. Kiaccuduxanus norpenHocTen.

[TonsTre pusmueckoro moJs.

Onexrpuueckoe noje. Pu3nuecKknue BEIUMUNHBL, XapaKTEPU3YIOIUE IEKTPUIECKOE TIOJIE.

. SHeKTpI/I'-IeCKaSI MPOBOAVMOCTE U COIIPOTUBJICHHUE JJICKTPUUCCKOMY TOKY.
. 3HCKTpI/IquKaﬂ CMKOCThD. HpI/IMCHCHI/IC CMKOCTHOTI'O Hp606p330BaHI/IH A1 U3MCPCHUA

(bu3NYECKUX BETNYHH.

OHeprus 31eKTpuueckoro mnoisi. CHibl, pa3BUBa€MbIE B JICKTPUUECKOM IOJIE.

MarunutHoe mose. XapakTepruCTUKHA MaTepHaIoB B MATHUTHOM IIOJIE.

OcCHOBHBIE YpaBHEHUS HJIEKTPOMArHUTHOTO TTOJIS.

WHIYKTHBHOCTH U B3aUMOWHIYKTUBHOCTb.

NHAyKTUBHOCT OOMOTOK Ha (eppoMarHUTHOM cepledHuke. lIpuMeHeHne HHIYKTUBHOTO
npeoOpa3oBaHusl IJIs1 U3MEPEHUs PU3HMUECKUX BEIIMUHWH.

OHeprust MarHUTHOTO 1oJsl. CHITbl, pa3BUBaEeMble B MATHUTHOM IIOJIE.
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18. SIBnenue >MeKTPOMarHUTHON UHIYKIIUH.

19. IlpumeneHne sBIEHUS 2JIEKTPOMArHUTHOW MHAYKIMH [T U3MEPEHUsT GU3NUECKUX BETHYUH.

20. SIBneHre BOZHMKHOBEHHUSI BUXPEBBIX TOKOB B 3JIEKTPONPOBOAHBIX MaTepuanax. [IoBepXHOCTHBII
¢ dexr.

21. 3¢ dexr Xomna. MarHuTOpE3UCTUBHBIN P PEKT.

22.VI3MeHeHHe CBOMCTB (peppOMAarHUTHBIX MAaTEpUAOB B CUJIbHBIX MATHUTHBIX MOJSAX. MarHuTHas
MOTYJISIITHSL.

23. PexxuMbl pabOThl MAarHUTOMOTYJISIIMOHHBIX TIPE0Opa30BaTEIICH.

24. [IpuMeHeHHe SBICHUS MATHUTHON MOIYISIIUH JUTSl U3MEPEHUs (PU3NIECKUX BEITUYMH.

25. Marautoynpyruit 3¢ hexr.

26. [Tbe30MarHUTHBIA ¥ MArHUTOCTPUKIIMOHHBIN 3()(HEKTHI.

27.IIve30rnexTpudeckuid 3GEeKrT. DIESKTPOCTPUKITHS.

28. OCHOBHBIE XapaKTEPUCTUKH MTbE30MATEPHUATIOB.

29. IlpumeHeHne mbe303JIEKTPUIECKOTo A dexTa A1a u3MepeHust GU3NIECKUX BEITUYHH.

30. [TuposneKTpuYecKHii U IEKTPOKATIOpUIeCKUil 3(PpPeKTh.

31. Tenzope3ucTuBHBIN dHPEKT.

32. duznyeckas Ipupoza MEKTPOMArHUTHBIX BOJIH.

33. PacnpocTpanenue pajioBOJIH B CPEIE.

34. OtpaxeHne pagHoBOIH OT IBHXKYIIUXCS 00beKTOB. D dekt Homrepa.

35. UICTOYHMKM U IPUEMHHMKH PaIMOBOJIH.

36. Ob6nacTu MPUMEHEHHSI PAJIMOBOJIH B U3MEPHUTEILHON TEXHUKE.

37.OCHOBHBIE XapaKTEPUCTUKHU ONTHUYECKOTO M3JIyuyeHHs. B3aumoaeiicTBue ONTUYECKOrO U3ITy4eHUS
CO CPEIO.

38. Matepdepennns BOIH ONTHYECKOro u3inydyeHus. ['onorpaduyueckas nuuTepepeHius.

39. UCTOYHHMKH ONTUYECKOTO M3ITy4EHHS: TeIUIOBBIC, IIOMUHECIICHTHBIE, JTa3epHBIC.

40. [IpyeMHUKN ONTHYECKOTO U3Iy4EHUs: TEIUIOBbIe, (POTOINEeKTprUecKkue. BHeHNI 1 BHYTpEeHHUI
dororddekr.

41. [IpuMeHeHHe MoJiei ONTUYECKUX U3JIyUYEHHUI B U3MEPUTEIIbHOM TEXHUKE.

42. Yupyrue konebanusi © BOJHBI. CKOPOCTh pacIpOCTPaHEHUs YIIPYTUX BOJTH.

43. DHeprus aKkyCTHUECKOW BOJIHBL. 3aTyXaHHE aKyCTUYECKOM BOJIHBI B CpEJIe.

44 VIatepdepeHuns U AUPPaKIKs aKyCTUIECKUX BOJIH.

45. OTpaxeHue 1 NMperoMIIeHUEe aKyCTUYECKUX BOJIH Ha FPaHUIIE pa3/iena ABYX Cpel.

46. Bo30yxieHue 1 IprueM aKyCTHUECKUX BOJIH.

47.006nacTy MPUMEHEHHsI aKyCTUYECKUX MPeoOpa3oBaHU.

48. TemriepaTypHbIE U TEIUIOBBIE CBOWCTBA MAaTEPUAIIOB.

49. Tenmonepeaya: TEMJIOMPOBOIHOCTh, KOHBEKLIUS, U3ITyYEHHE.

50. THepIIMOHHOCTH TETIOBOTO MPE0Opa30BaHHUS.

51. ®duznueckue sABieHUs U 3PHEKTH B TEIIIOBBIX NOJAX: d3PdexT 3eedeka, [lenbThe.

52. Tepmope3uCTUBHEIHN AP DEKT.

53. IcTOUHMKH Harpesa.

54. IIpumeHeHue TeIIOBbIX ABIEHUHN U 3D PEKTOB /1715 U3MEPEeHUs (PU3NUECKUX BEIHUNH.

IlepeyeHb THIOBBIX 32/1a4 K 3a4eTy (ouHast popma 3 cemecTp)
U 3Kk3ameHy (ouHas popma 4 cemecTp, 3a04Has popMma 6 cemecTp)

HpI/IMepLI 3aaY K 3a4€Ty U 5K3aMCHY IO JUCHUINUIMHEC aHaJIOTUYHLBI IPUBCACHHBIM B IT 5.2.1.

Ilepeyenb THNOBBIX 3aaHUI K KOHTPOJIbLHOM padoTe
(3aounasi popma 8 cemectp)

1) DnexTpHryecKoe o€ CO31aH0 OECKOHEUYHOM MIOCKOCTRIO, 3aPSHKEHHOM ¢ TIOBEPXHOCTHOM MIIOTHOCTHIO
6=10 HK11/M’, 1 GeCKOHEUHOIT PSIMOil HUTBIO, 3aPKEHHON ¢ INHEHHON ITOTHOCTBIO T=—10 HKII/M.
Huthb 1 mmockocTh mapamiebHbl APYT Ipyry, paccrosiaue Mexay Humu d = 10 cMm. Onpenenuth
HaIPSKEHHOCTH AJIEKTPUUECKOIO MOJIs B TOUKE A, pacloioKEHHON Ha PABHOM PACCTOSIHUM I OT HUTH U
TIJIOCKOCTH, €CIH: a) =5 ¢M, 0) r=8 cM.
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2) JIBe TOHKUX JUTMHHBIX [TPOBOJIOKH, PACIIOJIOKEHHBIX MApaJUICIIbHO APYT APYTYy Ha paccrosHun d=16
CM, PaBHOMEPHO 3apsDKEHB PA3HOMMEHHBIMU 3apsAaMy ¢ IMHEHHOM miIoTHOCTHIO [t]=100 MxKi/Mm.
OmnpenenuTh HANPSHKEHHOCTH SIEKTPUYECKOTO MOl B TOUKE, YAATCHHON Ha OAMHAKOBOE PACCTOSHHE
1=10 cM ot 06enx MPOBOJIOK.

3) JlBa konaeHcaropa eMkocTsiMu C1=3 MKD u C,=6 MKD coeTUHEHBI MEX 1y COOO0M U IPUCOCTUHEHBI K
rnctouHuky Hanpsbkenus U=120 B. Onpenenuts 3aps/ibl KOHASHCATOPOB M Pa3HOCTH NMOTeHIManoB U u
U, Mexxy ux oOKIIaKaMu, €CITM KOHJICHCATOPBI COSIMHEHBI: a) TapauIeIbHO, 0) MOCIeA0BaTEeIHHO

4) BHyTpH IJIOCKOTO KOH/IEHCATOpa HAXOIUTCS MapajuiebHas 0OKIaKaM IJIAaCTUHKA, TOJIIINHA KOTOPOH
cocrasiseT N=0,6 yactu 3a30pa Mex 1y oOKiIagkaMu. EMKOCTh KOHJIeHCATOpa B OTCYTCTBUE TIACTUHKU
C=20 u®. KonzeHncaTop cHauana MOAKIIOUNIM APAIIIEIIBHO K UCTOYHUKY ITOCTOSIHHOI'O HAIPSKEHUS
U=200 B, 3aTeM OTKJIIOUMJIN ¥ TIOCIIE ATOTO MEAJICHHO M3BJICKIIN IJIACTUHKY U3 3a30pa. Haiitu padory,
3aTpayeHHYIO Ha U3BJICUEHHUE TJIACTUHKH, €CIIU TUTACTHHKA: a) MeTaJUTnYecKasi, 0) CTEKJISIHHAS C
JIUDIIEKTPUYECKON IPOHUIIAEMOCTBIO £=5.

5) JIBe KaTyIIKu C YUCIOM BUTKOB W1, W2 PACIIONIOKEHbBI Ha

(dheppoOMarHuTHOM CepJICYHUKE, KaK TOKA3aHO HA PUCYHKE.

Omnpenenuts: 1) B3aMMOUHIYKTUBHOCTD KaTYIIEK; 2) -

neiicTByromee 3Hadenue DJIC, HABOAMMOI BO BTOPOH KaTyIIKe, Wy W3
€CJIM B TIEPBOM KaTYIIIKe MPOTEKAET MEPEMEHHBIHN TOK 11 R o
AMILTUTYIOM imax U 9aCTOTO f. n |

[TpoBOIUMOCTH BO3IYIIHBIX Y4aCTKOB MAarHUTHOM 1€ CUUTATh
M3BECTHBIMU. MarHUTHBIM COITPOTUBIICHUEM CEepICUHUKA
npeHeopeyb.

6)B MarHUTHOM I10JI¢, HHIYKIHSI KOTOPOTO U3MEHSETCS 110 3aKOHY B=O,2(1—0,01t2) HaXOJIUTCS KPYrOBOM
BUTOK JuameTrpoMm D=5 cm. Onpenenure Cuily TOKa U CyMMapHBIN 3apsl, TPOTEKAIONIUI TT0 BUTKY 32
BpeMsi, B T€UEHHE KOTOPOTO MHAYKIIMS yMeHbInaeTcs 10 Hyns. ConporuBnenue Butka R=0,5 Om. Jlunuu
WHIYKIIAA MarHUTHOTO TIOJISl TICPIICH UK YIISPHBI TUIOCKOCTH BHUTKA.

7) Ilnockast mpssMOyToJibHAsS KaTyika pazmepoM (6x10) cM u grciaom ButkoB w = 200 BpariaeTcs ¢
MOCTOSIHHOM CKOpOCThI0 Q=2 00/CeK B MOCTOSTHHOM MarHUTHOM mose unaykiueit B=0,5 Tn. K
BBIBOJHBIM KOHI[AM KaTYIIKU MPUCOEAUHUIIIN JAMIIOUKY, PAaCCUMTaHHYIO Ha Hanpspkenue U=1,5 B u
momrHocTh P=0,1 Bt. Kakoe nononHuTensHOE COMPOTUBIEHNE HEOOXOAMMO BKITIOYUTH MapalIeIBbHO C
JTAMIOYKOH 1715 ee paboThl B ITaTHOM pexume. ConporuBienue kaTymku R=30 Owm.

5.3.[Ipoueaypa oneHUBaHUS pe3y/IbTATOB 00yYUYEHHUs N0 JUCHUILIUHE

[Ipoienypa oreHWBaHUS pe3yJIbTATOB OOYYEHHS MO AUCHUIUITHHE «DU3UYECKHE OCHOBBI
MOJTy4eHus: HUH(POPMAIIUKY) COCTOUT U3 CICTYIONINX ITAIOB!

1. Tekymuii KOHTpOJIb (ONUCaHUe MOKa3aTesleld U KPUTEpUEB KOHTPOJIS YCIIEBA€MOCTH, ONHMCAaHNE
KT OLIEHWBAHUSA Ha dTare TEeKyIIel aTTecTally IpeacTaBieHsl B Tadu. 5.1.1, 5.1.2, npumeps! 3aqanmii
B 5.2.1).

2. IlpoMexxyTouHas arrectaius (ONUcaHUe MOKa3aTesle U KpUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
OIMMCaHWe MTKaJ OIICHUBAHMS Ha ATAIle MPOMEKYTOYHOW aTTeCTAaIlK NpeCTaBIeHbI B Ta0d. 5.2, 5.3, 5.4,
5.5.1, 5.5.2, Bonpochl ¥ MpUMEpHI 3a/1aHuii B 11. 5.2.2).

s mokazaTeneil KoMIeTeHIui, GOPMUPYEMBIX B paMKaX AUCITUIUTHHBI, PUBOIUTCS MPOIEAypa
OLIEHKHU PEe3yJIbTaToB 00y4yeHus (Tadi. 5.6.1, 5.6.2)
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Tabmuma 5.6.1 — [poneaypa, KpUTEpUU U METOIBI OIICHUBAHHUSI PE3YJIbTATOB O0yUCHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepuu onieHnBaHNS pE3yIbTAaTOB

1 kpuTepuii — OTCYTCTBHE
YCBOEHHS
«HEYIOBJIETBOPHTEILHO»

2 KpUTepHil — He TIOJTHOE
yCBOEHHUE
«YJOBJICTBOPUTEIHHO»

3 xpuTepHii — xoporiee
yCBOEHHE
«XOpOLLIO»

4 xpuTepuii — OTIIMYHOE YCBOCHHE
«OTIIMYHO»

MeToabl OLICHUBaHUS

Kommnerenuust OIK 1 (unagukarop UOIIK 1.2)

3nanusn: OtcyrctBue  ycBoeHus | Hemocratouno yBepenno | Ha mocrarouno BbicokoM | OTIMYHO TOHUMAeT M MOXKET | a) KOHTPOJb aKTUBHOCTH
-(pusnueckue 3aKoHBI, sBIECHUS U d(PHEKTHI, UCIONb3yeMble | 3HAHHIA MOHMMAaeT W MOXET | YPOBHE MOHMMAET U MOXET | OOBSICHSATH IMONyYEHHbIE 3HAHHS | YY4acTHs B JUCKYCCHAIX
Ul TIONyYeHHs UW3MEpPUTENbHOM wuHpopManmu, © UX OOBSICHATh  MOJY4YCHHBIC | OOBSICHATDH NOoNydeHHbIe | B paMKax  u3y4daeMoil ¥ | Ha Jekuwsx, 113, JIP npu
MaTeMaTHYeCKOe OMUCAHNE,; 3HaHUS, B OTBeTax | 3HAHUS,; B OTBETaX | CMEXHBIX €CTECTBEHHOHAy4HBIX | pabore B
-pu3nUeckue OCHOBBI U METOIbl HU3MEPEHHs (QHU3NIECKHX JOTMyCKaeT HEKOTOPBIE | JOIyCKaeT HEKOTOpHhIC | AUCLHILIMH, JIEMOHCTPUPYET | WHTEPAKTHBHOM
BEJINYHMH Pa3IHYHON IPHPOJIBL; HETOYHOCTH U OLIMOKA HETOYHOCTH, HO B XOJE | CAMOCTOSTEIbHYIO pexume;
-OCHOBHBIC TIOHSTHS W ONpPEICICHUS H3MCPUTEIBHOU JIUCKYCCHM WX HCIPaBIseT, | MO3HABATEIBHYIO ACSATENFHOCT | 0) YCTHBIA ompoc Ha
TEXHUKU JEMOHCTPUPYSl MMEFOLIHAECS MPAKTHYECKUX 3aHITHIX
3HaHUs B paMKax U3y4acMou MpU pCIICHUU 3a1ad |
JTUCITATIINHEI BeInoaHeHun JIP;
B) MIPOMEXYTOIHAS
aTTecTanus
Ymenusn: He nemoHcTpupyeT | domyckaer — HetouHocTd | Jlomyckaer HekoTopbie | OTnu4HO JEMOHCTPUPYET | a) KOHTPOJIb aKTHBHOCTH
-IPUMEHSITh (DU3MYECKUE 3aKOHBI, SBICHUS U d(PDEKThI mpu | yMEHHs OPUMEHSATh | TPU 000CHOBaHHU | HETOYHOCTH OpU | YMCHUSI TPUMEHSTh OCHOBHBIC | B JTICKYCCHSX HA
peLIeHNH HH)KCHEPHBIX 337134, OCHOBHbBIE 3aKOHBI, | peuleHHd  3ama4,  He | 000CHOBaHHHU CBOMX | TEOPEMBI, MPUHIMIBI U 3aKOHBI | MPAKTHYECKHUX,
-MpeAyaraTb METOIbl W3MEPEHHs pa3InYHbIX (U3HYSCKUX | TPHHIUIBI YBEPEHHO NEMOHCTPHUPYET | pelleHHd, HO B  XOJ€ | 3aBHCHMOCTEi (usmyeckux | 1abopaTOPHBIX
BEJINYKMH M BAPUAHTHI MX (PHU3MIECKON pean3anu 3aBUCUMOCTEH YMEHHS NPUMEHSTh | IUCKYCCHM WX HCIPABIISAET, | BEJIWYUH, TPAMOTHO M TIOJHO | 3aHSTHIX;
(DUBUYECKUX BEITMUYHH OCHOBHBIC 3aKOHBI, | JOCTATOYHO YBEPEHHO | OOOCHOBBIBAET CBOM PEIICHUS 6) pabora Ha II3 wm
NPUHIAITBL 3aBUCHMOCTEH | JEMOHCTPUPYSI YMEHUS 3amuTa oT4eToB 1o JIP
(HDU3MYECKMX BETUUMH NPUMEHSTH OCHOBHBIE TectupoBanue o
3aKOHBI, TPUHIAITBI OTIENbHBIM TEMaM
3aBHCHMOCTEH  (hrU3NIecKuX B) MIPOMEXYTOTHAS
BEJIUYUH aTTecTanus
Haesviku: He neMoHcTpupyeT | Jomyckaer HekoTopele | Jlomyckaer HekoTopsle | OTinn4HO JIEMOHCTPUPYET | @) KAYECTBO BBIMOJTHCHUS
-HABBIKAMHU DEIIEHUS HEKEHEPHBIX 3a7a4 110 W3MEPEHHIO | HaBBIKU BIaJCHUS | OMMOKA TpPH pEIICHUH | HETOYHOCTH B  PCIICHHUAX | CAMOCTOSTEIbHBIC HaBbiku | JIP w 3amura OTYETOB,
pa3MMYHBIX ~ BEJIMYMH HAa  ypoBHEe  (GU3MYECKHMX W | OOIIMMH MPUHIMIAMH, | 337a4, HE  YBEPEHHO | 3a/1ad, HO B XOJ€ MMCKYCCHHU | BIaJCHHS OOIIMMH | Ka4eCTBO peLIeHHs U
MaTeMaTHIeCKUX MOeeit METOJaMH U | IEMOHCTPHUPYET HAaBBIKM | WX HCIPABIIET, JOCTATOYHO | MPHHIMIAMH, METOAaMH U | MOSCHEHHS 3a]ad.
AITOPUTMAMH PEIICHHS | BIAJCHUST OOIIMMH | yBEPEHHO JEMOHCTPHUPYS | aJropuTMaMH PEelIeHHs 3a1a4 TectupoBaHue o
3a1a4 NPUHIMIIAMA, METOJJAMH M | HABBIKK BIAJCHHUS OOIINMHU OT/ENbHBIM TEMaM
AITOPUTMAaMU  PELIEHUA | NPUHLMIIAMU, METOAAMU U 0) MIPOMEKYTOYHAs
3aaa4 aJIropuTMamMu peICHuA aTrTecTranus

3amaqd




Tabmuma 5.6.2 — [Iponeaypa, KpUTEpUU U METOIbI OLICHUBAHHUSI PE3YJITATOB O0YUCHUS

[Inanupyemble pe3yabTaThl 00ydeHUs

Kpurepuu onieHnBaHNS pE3yIbTAaTOB

1 kpuTepuii — OTCYTCTBHE
YCBOEHHS
«HEYIOBJIETBOPUTENHLHO»

2 KpUTepHUil — He TIOJTHOE
yCBOEHHUE
«YJOBJICTBOPUTEIHHO»

3 xpuTepHii — xoporiee
yCBOEHHE
«XOpOLLIO»

4 xpuTepuii — OTIIMYHOE YCBOCHHE
«OTIIMYHO»

MeToabl OLICHUBaHUS

Kommnerenuust OIIK 3 (unaukaropst HOIIK 3.1, UOIIK 3.2)

3nanua: OtcyrctBue ycBoenus | Hemocrarouno ysepenHo | Ha nocrarouno BbicokoM | OTIMYHO THOHMMaeT M MOXKET | a) KOHTPOJIb aKTHBHOCTH
-TIpHeMBI M3MepeHNUs (PU3MUECKUX BENNIUH; 3HAHHI MOHMMaeT W MOXET | YpOBHE NMOHMMAaeT W MOXET | OOBSCHATH IONydeHHbIe 3HAHWS | YyJ9acTHUs B JHCKYCCHSX
¢bu3nueckue 3aKOHBI, SBICHHUS U 3(PQPEKTHI, HUCHOIb3yeMbIe OOBSCHATH  IMOTy4YEHHBIE | OOBSCHATH MONydeHHbIE | B paMKax  u3ydaeMod ¥ | Ha yekuwsx, 113, JIP mpu
JUIL  TIOJIy4eHWs W3MEpHUTENbHOW wuH(OpMamum, W HX 3HaHUS, B OTBETax | 3HAHUS; B OTBETaX | CMEXHBIX €CTECTBEHHOHAYJHBIX | pabore B
MaTeMaTHIeCKOe ONUCAaHNE JOIycKaeT HEKOTOPBIE | IOIYCKAaeT HEKOTOpHIE | AUCLUILIMH, JEMOHCTPUPYET | MHTEPAaKTUBHOM
-mpueMbl  00pabOTKM  JAaHHBIX  AKCHEPHMEHTAIBHBIX HETOYHOCTH U OLIMOKU HETOYHOCTH, HO B XOJE | CaMOCTOSATEIBbHYIO pEXKHME;
uccienoBaHui GU3NYECKUX sIBICHUH B 3()(EeKTOB; IUCKYCCHM WX HCIPaBIseT, | MO3HABATENILHYIO ACITENFHOCT | 0) YCTHBIM oOmpoc Ha
-IPHEMBl  TPEJICTABJICHUS] JTaHHBIX AKCIEPHMEHTAJIBHBIX JNEMOHCTPUPYSl HMMEOLIHecs MPAaKTHYECKUX 3aHITHUIX
uccienoBaHui Gu3HUeckux siBIeHUN 1 3QHeKToB 3HAHUS B paMKax M3yd4aeMou IpU peIlIeHuH 3amad u

JTUCITATIINHEI BeInoaHeHun JIP;

B) MIPOMEXYTOIHAS
aTTecTanus

Ymenusn: He nemoHcTpupyeT | Hdomyckaer — HetouHocTH | Jlomyckaer HekoTopsle | OTnmdHO JEMOHCTPUPYET | a) KOHTPOJIb aKTUBHOCTH
-IPOBOAWTH  M3MepeHHs  (QU3MYECKUX  BEIMYMH  C | YMCHHUS OPUMEHATH | TPH 000CHOBaHHU | HETOYHOCTH IOpU | yMEHUS TIPUMEHSTH OCHOBHBIE | B JIHCKYCCHSX Ha
HCTIOTb30BAHIEM THIIOBBIX H3MEPUTENBHBIX IPUOOPOB; OCHOBHBIE 3aKOHBI, | pelIeHWd  3ama4,  He | 00O0CHOBaHHHU CBOMX | TEOPEMBI, MPUHIUIBI ¥ 3aKOHBI | MPAKTHYECKUX,
MIPOBOJUTH UCCIIENOBAHUS (DU3UIECKUX SIBICHUN U 3()(EKTOB | MPUHIIHUIIBI YBEPEHHO IEMOHCTPHUpPYET | pelleHHd, HO B  XOJAE | 3aBHCHMOCTEil ¢usmyeckux | 1ab0paTOPHBIX
T10 3aJaHHOH METOTUKE 3aBUCHMOCTEH YMEHHS NPUMEHSATh | IUCKYCCHM WX HCIIPaBIseT, | BEIMYUH, TPAaMOTHO M IIOJHO | 3aHATHSAX;
-00pabaThIBaTh JaHHBIE SKCIEPUMEHTANBHBIX MCCICIOBAHUH | (DM3MYECKHX BEMYHH OCHOBHEIE 3aKOHBI, | JOCTaTOYHO YBEPEHHO | OOOCHOBBEIBAET CBOW PEUICHHS 6) pabora mHa II3 wm
(br3nYecKuX sBICHNI U 3 PEKTOB 1Mo 33JTaHHON METO/UKE; NPUHIMIBL 3aBUCUMOCTEH | JAEMOHCTPHPYS YMEHHUS 3amuTa oT4eToB 1o JIP
-NIPEACTABIATh JAaHHBIE SKCIIEPUMEHTAIBHBIX HCCIEA0BaHUN (U3MYECKHUX BETMYMH NPUMEHSATH OCHOBHBIE TectupoBanue o
¢usnuecknx apneHnit u 3gdexror B Tpedyemoii popme 3aKOHBI, TIPUHIIHIIBI OTJIENTBHBIM TEMaM

3aBHCHMOCTEH  (hru3nIecKux B) MIPOMEXYTOTHAS

BEJINYNH aTTecTanus
Hagvixku: He nemoHcTpupyeT | Jdomyckaer — HekoTopele | Jlomyckaer HekoTopsle | OTinn4HO JIEMOHCTPUPYET | a) KaueCTBO BBIOIHEHHS
-HaBBIK pPabOTBl C W3MEPUTEIbHBIMH INPUOOpaMH W C | HAaBBIKK BIaZCHMs | OIIMOKM TIPH PpEIICHHHM | HETOYHOCTH B PEUICHHSX | CaMOCTOSITENbHBIE HaBelky | JIP W 3ammra oT4eToB,
TEeXHUIECKOI JOKyMEHTAaIueH K HUM OoOIIMMH TPHUHIWIIAMH, | 337a4, HE  yBEPeHHO | 3ajad, HO B XOJAE€ JUCKYCCHH | BIaACHHS OOIIMMH | Ka4eCcTBO pelIeHHus U
-HaBBIK TNPUMEHEHHS METONOB OOpabOTKH pe3ynbTaToB | METOAaMHU 1 | IEMOHCTPHPYET HAaBBIKM | MX HCIIPABISET, AOCTATOYHO | MPHHIWIAMH, METOAAaMH ¥ | MOSCHEHHMS 3aad.
9KCIIEPHIMEHTAIBHBIX UCCIIEI0BAHNI; ITOPUTMAMH PEIICHHUS | BIAJCHUS OOIIMMH | yBEPEHHO JEMOHCTPHUPYS | adrOpUTMaMU PEUIeHHs 3a1a4 TectupoBanue o
- HaBBIK HHTEPIPETAINH SKCIIEPUMEHTAIBHEIX Pe3yIbTaTOB U | 3a1ad NPUHIUIIAMHA, METOJaM{ M | HAaBBIKM BIAJCHUS OOIINMHI OTHENBHBIM TeMaM
(GopMynupoBaHHs BBIBOJOB IO CBOWCTBaM (pu3HUECKUX aNrOpUTMaMU  pPENICHUs | NMPUHLUIIAMU, METOJAMH H 0) MIPOMEKYTOYHAS
3aBUCHMOCTEH U SIBJICHUMN 3a1a4 aJIropuTMaMu peuiCHuA aTTeCTal s

3aj1a4
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6. YYEBHO-METOAUYECKOE OBECIIEYEHHUE JUCUOHUII/INHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 HIummapes, B.FO. ®usndeckue ocHOBBI onyueHus: nHPopmaruu [Tekcer] : YueOHoe
rmocobue JyIsl CTy/. YupekaeHuid Beicul. mpod. oopazoBanus / B. FO. Illummapes. - PekomennoBano
YMO. - M. : Axkagemus, 2010. - 448 c.

6.1.2 ApanacbeB, A.A. Puszndeckue 0CHOBBI u3MepeHuid [ Tekcr] : YUeOHHK /U1 CTy/. BBICII.
yueb. 3aBenenuii / A. A. Acdanacees, [loronun A.A., Cxuprinanze A.I'. - lonymeno YMO. - M. :
Axanemus, 2010. - 240 c.

6.2 /lonosiIHMTEe/IbHAA JIMTEpaTypa

6.2.1 Uponos, U.E. ®uzuka makpocucreM. OcHOBHBIE 3akoHBI [ TekcT] : YueOHoe mocooue / U.
E. Uponos. - 4-e uza. - M. : BUHOM. Jlaboparopus 3nanuii, 2009. - 207 c.

6.2.2 Uponos, U.E. Dnekrpomarnernsm. OcHoBHbIe 3akoHbI [ Tekct] / U. E. Uponos. - 6-¢ u3n. ;
Pexomengoano YMO. - M. : bunowm. Jlaboparopus 3uanuii, 2007. - 319 c.

6.2.3 Uponos, U.E. Bonnossie nponeccsl. OcHoBHble 3akoHbI [Tekct] / U. E. Upogos. - 5-e uzx.,
uctp. ; Pekomennoano YMO. - M. : bunowm. Jlabopatopus 3nanuii, 2010. - 263 c.

6.2.4 CoBpemennblie fatuuku. CrnpaBounuk [Tekct]| / @paiinen [x. ; [lep. ¢ anrn. FO.A.
3abonoTHoM, ox. pexa. E.JI.Ceunmosa. - M. : Texnocdepa, 2005, 2006. - 592 c.

6.2.5 Touabamreiin A.E. Ousnyeckue OCHOBBI mModydeHHs uHopMauuud : YydyeOHUK /
Tonpamreita A.E.. — Tomck : Tomckuit mommrexandeckuil yauepeuteT, 2010. — 292 ¢. — ISBN 978-
5-98298-650-4. — Tekcr : a1eKTpOHHBII // DnekTpornHo-6ubaroreynas cucrema IPR BOOKS:. — URL:
https://www.iprbookshop.ru/34730.html

6.2.6 JlaTuuku : cnpaBounoe nocooue / B.M. Illapamnos [u ap.].. — Mocksa : Texnocdepa, 2012.
— 624 c. — ISBN 978-5-94836-316-5. — Tekct : 2JIeKTpOHHBIH // DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA
IPR BOOKS :. — URL: https://www.iprbookshop.ru/16974.htmi

6.3 METOAI/I‘ICCKI/IG YKa3aHHdA, PpPEeKOMEHAaluu H JApyrue MaTepHasibl K
3aHATHUAM

6.3.1 TI'ycbkoB A.A.Dusnyeckue siBiIeHUS U APQGEKTH B DIIEKTPOMArHUTHBIX TOJSIX: yd4eO.
nocodue / A.A. I'ycbkoB; Huxeropon. roc. tex. yH-T uM. P.E. AnekceeBa. —Hwxnuit Hosropon, 2018. —
164 c.

6.3.2 ®usuyeckue OCHOBbI MOJy4YeHUus: HHopmManmu. MeToauueckue Yyka3aHud K

nabopatopubpiM paboram / A.A. I'ycekoB. — H. Hoeropoa: Hwxeropoa. roc. tex. yH-T um. P.E.
Anekceena, 2018. — 67 c.

7. ”TH®OPMAIIMOHHOE OBECINEYEHHUE JUCHHUIIJINHbI

7.1 IlepeyeHb pecypcoB HUHPOPMALUOHHO-TEJEKOMMYHUKALlMOHHOM CE€THU
«MHTepHeT», HEOO0XOAUMBbIX JAJisi OCBOEHMSA JAUCLHUIUVIMHBI (MOAyJisd), BKJIWYas
3JIEKTPOHHbIE OUG/IMOTEYHbIe U UHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBbI

7.1.1 DnexrporHo-6ubIMoTeuHas cucrema «[IPRbooksy http://www.iprbookshop.ru

7.1.2 DnextponHo-6ubMoTeuHas cucrema «Jlans-Tpeiia» http://e.lanbook.com

7.1.3 Cpena aucranmuonnoro ooyuenus (CJ10O) Moodle AIT HI'TY (moctyn k C/1O o mapostro)

SJICKTpOHHaH CTpaHHUIlla Kypca «Du3nyeckrue OCHOBBI TOJIYUCHU A I/IH(bOpMaI_[I/II/I» (IlOCTyl'I K
CTpaHHIIE - 10 MPHUBSI3KE K Kypcy). Aapec cTpanuilsl hitps://sdo.api.nntu.ru/course/view.php?id=21



https://www.iprbookshop.ru/34730.html
https://www.iprbookshop.ru/16974.html
http://www.iprbookshop.ru/
http://e.lanbook.com/
https://sdo.api.nntu.ru/course/view.php?id=21

7.2 IlepedyeHb JIMIEH3WOHHOT0O M CBOGOJAHO  PacHpPOCTPAHSIEMOTrO
MPOrpaMMHOr0 o0GecneYeHUuss, B TOM 4YHCJIE€ OTEYECTBEHHOro MPOM3BO/JCTBA
HE06XO0AUMOro AJi1 OCBOEHMS AUCHMIIUHBI

7.2.1 Ilpu pabGoTe Ham oTyeTaMH IO JAOOPATOPHBIM pabOTaM, CaMOCTOSTEILHOM HM3y4YCHUH
pa3lesioB JUCIMIUIMHBI NPUMEHSIETCS IMakeT NpPUKIaIHbIX oducHbIX mporpamm Microsoft Windows
Office 2007 (Bxmrowas mporpammbel Microsoft Word, Microsoft Excel) . Tun nuneHsupoBaHus -
JIunensupyemoe [10. Pazpaborunk —Microsoft corporation, 2007 r.)

8. ObPA30BATEJ/IbHBIE PECYPCbI /11 UHBAJINA0B U JINL] C OB3

Tabmuia 8.1 — OOpa3oBarenbHbIe pecypchl Al HHBAIHIOB U ul ¢ OB3

[TepeyeHnb 0Opa3oBaTEIbHBIX PECYPCOB, CaeneHus 0 HAJTUYHM CIIELUAJIBHEIX TEXHUYECKHUX

MIPUCTIOCOOTICHHBIX JIJISI HCTIOJIH30BAHMS CpeICTB 00yUeHUS KOJUIEKTUBHOTO ¥ MHIUBUIYaTHHOTO

nHBaIuaaMu 1 mmiamu ¢ OB3 MMOJIL30BAHHUS
CrnenunanpHoe MoOmnbHOE npuinokenue |IPR BOOKS

OBC «IPRbooks»
WV-Reader
CuHTE3aTOp PeYH, KOTOPBIA BOCIIPOU3BOIUT TEKCTHI
KHHT ¥ MEHIO HABUT I[N

9BC «Jlaap»

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOAUMOE /i
OCYLIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLLECCA 110 AUCUUIIJIMHE
(MOAYJIIO)

Y4eOHble ayqUTOpUW U TPOBEIACHHUSA 3aHATHH 1O JTUCHMIUIMHE (MOIYII0), OCHAIICHBI
000pyZI0BaHUEM U TEXHUUECKUMU CPEJICTBAMH OOyUECHHUS.

B Tabnume 9.1 nepeuncieHs:

- yueOHble ayTUTOPUM JJsl MPOBEACHUS Y4EOHBIX 3aHATHH, OCHAIleHHbIe O0OpYIOBAHHEM U
TEXHUYECKUMHU CPeICTBaMU OOyUEHUs;

- yueOHble JIabOpaTOpUu AJsi MPOBEACHUS J1a0OpaTOPHBIX 3aHATHUI, OCHAIEHHbIE KOHTPOJIBHO-
M3MEpUTENIbHON anmnapaTypoi u npubopamu

- IOMELIEHUS I CaMOCTOSITENbHOIN paboThl 00yUaIOMMXCsl, KOTOPbIE OCHAIIEHBl KOMIBIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBbIO MOJKIIOUeHUs K cetu «VHTepHer» U oOecneyeHWeM JOCTyla B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.

Tabmuuna 9.1 — OcHalEeHHOCTh ayAMTOPUH W TOMELICHUH JUIsi NpPOBENEHUs 3aHATHH U
CaMOCTOSITENIbHOM pabOThI CTYJIEHTOB M0 AUCHUILIMHE (MOJYIIIO)

HanmMenoBanue ayauropuii 1 noMeeHuit o o
OCHAIICHHOCTH AYAUTOPUI U IOMEIIEHHUH IS IPOBEICHHS

JUIS TIDOBEJICHUS 3aHATHH U CAMOCTOSITEILHON
paboTe!

3aHATUH U CAaMOCTOSTEIIEHON pa6OTLI

Kadeapa AITY (ayn.9) — mynbrumenuitHas
yueOHass nabopaTopust s JICKIHOHHBIX
3aHATUN C MYJBTUMEAUMHON 1eMOHCTpalueH,
TPYIIOBBIX u WH/IABHTYATBHBIX
KOHCYJIbTaIUi,

Ap3amac, yn. Kanununa, 19, kapenpa AITY

- KomnbproTep ¢ ycTaHOBICHHBIM W O(UCHBIM IPOrPaMMHBIM
obecnieuenuem (Microsoft Office)

Honkmrouen k cetun «MHTepHET» W OO0ECIEYMBAIOT JOCTYI K
pecypcam OBC u CIO Moodle AIIM HITY (cm. m 7.1).
IMoaxntouen k nokaneHoM cetn AIIM HI'TY

-MynbpTEMenUHOE OCHAIEHUE (MPOESKTOP, SKPaH MPOESKTOPA)
-[Tocagounblie MecTa JJIsl CTYACHTOB U TPETNOIaBaTe sl

Kageapa AIlY (aya.12) - ydeOHas
nabopatopus JUIs 1abOpaTOPHBIX 3aHATHH C
KOHTPOJIbHO-U3MEPUTEIBLHON  anmnaparypoii,
TPYIIIOBBIX u WHIWBHIYATbHBIX
KOHCYJIbTalui,

Ap3zamac, yn. Kanununa, 19, kapenpa AITY

Ocummtorpad yauepcansubiii GW Instek GRS-6032A - 2 mir,
T'enepatop GW Instek GFG-8219A - 4 mr, BoasrMerp
yHuBepcanbHeiii B7-78/1 - 2 1, VICTOYHHK MOCTOSIHHOTO TOKa
GW Instek PSS-2005 - 2 mrr, Ocummtorpad-mymstamerp OMII-20
- 3 mwr, WUcroununk mocrossaHoro toka TEC-9 - 1 mr, Mcrounnk
nepemerHoro Hampspkenuss 36 B, 400 I'm - 1 wr. Komrmuiekts
MaKeTOB 3JIEMEHTOB NPUOOPOB M JaTYMKOB. TepMoOperucTparop
uenrep 342 - 3mr. Ocoumorpad Agilent U1604B , mxad s
METOIMYECKO JnurepaTypbl - 3mr. mnocagouHelx Mect - 30,
71a00paTOpHBIE CTOJIBI - 7IIT., AEMOHCTPALMOHHbIE CTEH IBI - 3
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HaumenoBanue ayauropuii 1 noMemeHui

o o OCHaHIeHHOCTI) ayLlI/ITOpI/Iﬁ n HOMGHICHI/Iﬁ JUTA IPOBEACHU A
JUTA TIPOBCACHUSA 3aHATUN U CaMOCTOSATCIIbHOU

3aHATUH U CAMOCTOSTEIEHOM pa6OTLI

paboTsI
Ayn 316 - xaOuHET CaMOIOATOTOBKH | -26 KOMIBIOTEPOB C YCTAHOBICHHBIM OQHCHBIM HPOTPAMMHBIM
CTYIIEHTOB obecneuennem (Microsoft Office). 5 TIlogxmoueHsl K ceTH
r. Ap3amac, yin. Kannanaa, 19 «WaTepHeT» M 00ecmeunBaroT AocTyn K pecypcam ObC u CHO

Moodle AITU HI'TY (cm. 1. 7.1). IToakmtoueHs! K JOKaIbHON CeTH
AT HI'TY pist oOMeHa JaHHBIMU

-MynsTUMEAHITHOE OCHAIIICHHE (TEICBU3HOHHBIH MOHUTOP)
-Ilocago4HbIe MecTa IS CTYICHTOB

10. METOAUYECKHE PEKOMEHAALIMHA OBYYAIOLIUMCA 110 OCBOEHHIO
AUCHUII/IMHDBI

10.1 O6uMe MeTOoAMYECKHME PEeKOMEeHAalMU AJIs 00y4YalLUXCA [0 OCBOEHHIO
AUCHUIIMHBI, 06pa30BaTe/IbHbIE TEXHOJIOTUH

JucuuiuiHa peanusyercs IMOCPEACTBOM IPOBEJECHUS KOHTAKTHOH paboThl C 00y4aroluMHCS
(BKJIIOYAsl MPOBEJICHUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSATENBHON padoThl 00ydarouXxcs U
IIPOMEXYTOUYHOH aTTecTalyy.

KonTtaktHas paboTra mnpoBOAUTCS B ayAUTOPHOW W BHEAyJIUTOPHOM Qopme, a Takxke B
JIEKTPOHHON HMH(pOpMallMOHHO-00pa3oBareiabHOil cpeae uHctuTyTra (nanee — OUOC). B ciyuae
MPOBE/ICHUSI YacTH KOHTaKTHOW paboTsl mo aucuuiuimHe B OMOC (B COOTBETCTBHM C PAaCHUCAHUEM
Y4EOHBIX 3aHATHUI), TPYAOEMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHUBajIeHTHA ayAUTOPHOM padoTe.

[Tpu mpemnogaBaHuM AUCHUILTUHBI, UCIIOJIB3YIOTCSI COBpEMEHHBIE 00pa30BaTebHBIE TEXHOJIOTHH,
IIO3BOJISIIOIIME TOBBICUTh aKTUBHOCTb CTYICHTOB IIPU OCBOCHMM MaTepuala Kypca U NPeJoCTaBUTh UM
BO3MOYKHOCTH 3()(peKTHBHO peaan30BaTh Yachl CAMOCTOSATEIILHOM PaOOTHI.

Becp JEeKIMOHHBIM MaTepual Kypca, a TakKe MaTepuanbl A NPAKTUYECKHUX 3aHATUH U
1a00paTOPHBIX pabOT HAXOATCS B JIOCTYIIE B cHcTeMe aucTaHiuoHHoro ooyuenus (C/10) Moodle ATIN
HI'TY na crpanune kypca «®@u3nueckue oCHOBBI oy4deHus nHpopmarmu» (cM. 1. 7.1.3) u MoryT ObITh
npopaboTaHbl CTyJIEHTaMH J0 YTEHUS JIEKIIUHA B XOJI€ CAMOCTOATEIbHON paboThl. DTO JaeT BO3MOXHOCTh
0o0CyAMTh MaTepuall cO CTYACHTAaMH BO BpeMs YTEHUS JIEKIMH, aKTUBUPOBATh MX AEATEIbHOCTb IPH
OCBOEHUU MaTepuana.

Ha nekumsax, mnabopaTOpHBIX U MPAKTHUYECKHX 3aHATUAX PEAIN3YIOTCS HHTEpPaKTHBHBIE
TEXHOJIOTUH, MPUBETCTBYIOTCS BOIPOCHI M OOCYKIEHHS, MCHOJIb3YETCS JINYHOCTHO-OPUEHTUPOBAHHBIN
MOJIXO/1, TUCKYCCHOHHBIE TEXHOJIOTHH 110 TEMAaTHKE 3aHATH, TEXHOJIOTUH pabOThl B MAJIBIX IPYIIaX, YTO
MO3BOJISIET CTYACHTaM MPOSBUTH C€O0s, MOJYYUTh HAaBBIKM CaMOCTOSITEILHOTO H3Y4YEeHMsI MaTepuaa,
BBIPOBHSATH YPOBEHb 3HAHUI B IPYyIIIE.

Bce Bonpockl, BO3HUKAOIIKME MPU CaAMOCTOSITENILHOM MOATOTOBKE OTYETOB IO MPAKTUYECKUM U
71a00paTOPHBIM 3aHATHSAM, K TECTUPOBAHUIO 10 pa3zesiaM Kypca, pa3ouparoTcs Ha ayAUTOPHBIX 3aHATHUSAX.
[IpoBoasTCsT MHAMBHIyallbHbIE M TPYIIOBbIE KOHCYJIbTALMU C HCIOJB30BAHMEM, KaK BCTpPEY CO
CTY/IEHTaMHM, TaK U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH, TAKUX KaK BHYTPEHHSAS AJIEKTPOHHAs
nouyta C/I0 MOODLE u Buneokondepenimn Ha miatgopme ZOOM (popmupyrorest mpenogaBareiem).

WNannuupyercs aKTUBHOCTh CTYIEHTOB, MOOULIPSETCS 3aJaHue JIOOBIX BOIPOCOB 10 MaTepHaly,
MPaKTUKYETCS MHINBUAYATbHBIA OTBET HA BOIPOCHI CTY/ICHTA.

Jlnist olleHKH 3HaHUM, YMEHUI U YpOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUH B MPOIECCe TEKYIIETo
KOHTPOJISI IPUMEHSIETCS] CCTeMa KOHTPOJISI U OLIEHKH yCIIEBAEMOCTH CTYAEHTOB, IPEJCTaBICHHAs B Ta0JI.
5.1.1 u 5.1.2,. [IpoMexxyTO4YHas aTTecTals NPOBOJUTCA B (pOpMe 3aueTa U SK3aMeHa C UCTOIb30BAHUEM
CUCTEMBI KOHTPOJISL U OLIEHKH YCIIEBa€MOCTH CTYACHTOB, IPECTaBICHHOM B Ta01. 5.2 u 5.3.

10.2 MeToau4yecKHe YKa3aHUA AJis 3aHATUMI JIEKIMOHHOI0 TUIA

JlekuMOHHBI Kypc TMpeArnojiaraeT CUCTEMATHU3UPOBAHHOE H3JI0KEHUE OCHOBHBIX BOMPOCOB
TEeMAaTHYECKOr0 IIaHa. B Xoje JEeKIMOHHBIX 3aHSATHH pPACKPHIBAIOTCS 0a30BBIE BOIMPOCH B paMKax
KaKJIOH TeMbl TUCHMILIMHBI (cM. Taom. 4.1, 4.2) . O003HAYalOTCS KIIOYEBBIC ACICKTHI TEM, a TaKkKe
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JIeNal0TCs aKIEeHThl Ha HauOoJee CIIOKHBIX M BaXKHBIX TOJIOKEHUSIX H3y4yaeMoro Marepuaia. MaTtepuaisl
JIEKIMH SBIISFOTCS OCHOBOM JIJIS1 TTIOATOTOBKM O0YYaIOMINUXCs K JTa00OPaTOPHBIM M TPAKTUYECKUM 3aHATUSIM
Y BBITIOJIHCHUS 3a/aHuil camoctosTenbHoro TectupoBanus B CJJO Moodle, a Taxke k MeponpusTusmM
TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTECTAIlUU 110 JTUCHHUIUIMHE.

10.3. MeToaguyeckre yKa3aHUs MO0 OCBOEHUIO AWCHMILJIMHBI HA JIAG0PAaTOPHBIX
pa6oTax

[ToaroToBKy K Kaxxaoi 1a00paTopHOl paboTe CTYJEHT IOJKEH HauyaTh C O3HAKOMIICHUS C IJITAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT CoJepKaHuE MPEISIOKEHHOU TeMbl (cM. 1. 6.3.2). Kaxaas BbINOJHEHHAS
pabota ¢ o(QOpPMIIEHHBIM OTUETOM MOJJICKUT 3aIIUTE y MpernojaaBaress. 3allUIEeHHbIEe OTYETHI IO
71a00paTOPHBIM XPAHATCS Y MPENoJaBaTessi © MOTYT OBITh HCIIOJIb30BAaHbI IIPENoIaBaTeIeM P TEKYIEM
KOHTPOJIE UM MPOMEKYTOYHON aTTeCTalluu CTYACHTA.

[Tpu ouleHMBaHUM TA0OPATOPHBIX PabOT YUUTHIBACTCS CIEIYIONICE:

- KQUeCTBO  BBIMOJHEHUSI AKCIEPUMEHTAIbHO-NIPAKTUYECKONM dYacTh paboTbl U CTENEHb
COOTBETCTBHS PE3y/IbTaTOB PaOOTHI 33JaHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0(hOpMIIEHHUS OTYETa MO padoTe;

- KQUY€CTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHL

Pe3ynbrarel puKCUpyOTCS MpenogaBaTesieM B IMYHOM KypHae.

10.4 MeTtoauyeckue YKa3aHHUA 110 OCBOCEHHI0 AWUCIHHUIIVIMHBI HA NMPAKTHYECKHUX
3aHATHUAX

[IpakTuyeckue (CeMUHApPCKWE) 3aHATUS MPEACTABISAIOT COOOW JETANM3alUI0 JIEKIIHOHHOTO
TEOPETUYECKOr0 MaTepuana, IMPOBOIATCSA B LENAX 3aKPEIUICHUS Kypca UM OXBaTbhIBAIOT BCE OCHOBHBIE
paznenbl. OCHOBHOM (OpMOM TIPOBEICHUS MPAKTUICCKUX 3aHSATHH 1O JUCHUIUIHHE SBJISCTCS PEIICHUE
pacyeTHbIX 3a/a4, oO0CyXkeHue HauloJjiee BaXKHBIX M CIOXKHBIX BOIPOCOB IO OTAEIbHBIM pa3lienaM, U
pa3z00p NpHUMEPOB B ayAUTOPHBIX YCIOBUSX.

[TpakTyeckue (ceMUHApCKUE) 3aHATUS 00ECIIeUNBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUIL, TOJIyUEHHBIX Ha JIEKIHSIX;

- pa3BUTHE YMEHUIl M HABBHIKOB B IMPUMEHEHHM DPA3JIUYHBIX (QHU3MUECKUX 3aBUCUMOCTEH B
U3MEpEHUSIX;

- 3aKpEIJIEHUE U Pa3BUTHUE MOJTYYEHHBIX 3HAHUU

PesynbTarsl paboThl MO NMPAaKTUYECKUM 3aHATUAM (pelieHue 3afad) opOpMIISIIOTCS B KOHCIEKTE
crynenta. Kaxnas pemeHHas 3agada B O(QOPMIIEHHOM BHUJAE MOUIEKHUT 3aIIUTE Y MPErnojaBaTels.
3alunieHHble 3a/ladd MOTYT OBITh HCIOJB30BaHbl IMPENOJAaBATENeM IPU TEKYIIEM KOHTpPOJIE WU
IIPOMEKYTOUHON aTTeCTallMM CTyAEHTa. Pe3ynbTaTsl (PUKCUPYIOTCS MPEoiaBaTeNieM B KypHaJe.

10.5 MeToauyecKue yKa3aHHA 0 CaMOCTOSAATE/IbHOW paboTe 00y4YarIuXcsa

CamocrosTenbHas paboTa oOecreunBaeT MoJAroTOBKY 00y4aroerocs K ayIMTOPHBIM 3aHATHIM U
MEPOIPUATHSIM TEKYIIET0 KOHTPOJS M MPOMEXKYTOUHOM aTTecTalud MO H3Yy4aeMOW JUCLMILIUHE.
Pe3ynpTaThl 3TOM MOATOTOBKH MPOSBISIIOTCS B AKTUBHOCTH OOYYaroIIerocss Ha 3aHATUSAX M B KauecTBe
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUM U IPYruX GOpM TEKYILEro KOHTPOJIS.

B mpouecce camoctosiTensHOW pabOThl PEKOMEHIYETCs MpOopadOTKa MaTepUalIoB JIEKIMH 10
KaXJIOH MNpPOHJAEHHOM TeMe, a TakkKe UW3Yy4YeHHUE OCHOBHOW U JIONOJIHUTEIBHOM JIUTEpaTypHl,
IIpEJICTaBICHHON B pasnede 6.

Jls. BBITIOJIHEHUSI CaAMOCTOSITENBHOM pPaOOThl MPU M3YyYEHUM AUCHUUIUIMHBI CTYJEHTBI MOTYT
UCMOJIb30BATh CHEIHATM3UPOBaHHbIe ayAUTOpUH (cM. Tabi. 9.1), o6opynoBaHHe KOTOPHIX 0OeCIeunBaeT
noctyn udepe3 «MHTepHET» K SJIEKTpOHHOW HMH(POPMAIMOHHO-00pa30BaTEILHON Cpelle MHCTUTYTa M
AJIEKTPOHHON OMONMMOTEYHON cucTeMe, TIJle pachojiaraloTcst ydeOHble U y4eOHO-METOJUYecKue
MaTepuaibl, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHBI JUISI CAMOCTOSTEIBHON PaOOTHI.

Jnst oOydaromuxcs mo 3a04HOi hopMe 00ydeHus: caMoCTOsITeIbHAs paboTa SABISETCS OCHOBHBIM
BUJIOM Y4eOHON AEATENbHOCTH.
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10.6. MeToanyeckue yKa3aHus JJis1 BbinoJIHEeHUsI KOHTPOJIbHOM pa6oThI

KontponbHast pabora SBISIOTCS OJHUM W3 BHUIOB Y4eOHOTrO Tporiecca. BrImonHeHne
KOHTPOJBHOH pabOThl TO3BOJIIET TMOBBICUTH TOTOBHOCTH CTYJAEHTAa M KAa4eCTBO BBHIPAOOTKH WM
npoECCHOHATBHBIX KOMIIETEHIIMA K pEIIeHHI0 NMPO(eCCHOHANBHBIX 3a/lad B paMKax JIUCIUTLIAHBI
«Du3HYeCKrUe OCHOBBI MOYICHUS UH(DOPMALIAN.

KontponbHass paboTa 3aKiIrOUacTcs B PEIICHUU TEPEYHs TEOPETHYECKHX PACUETHBIX 3a/a4 I10
Pa3IMYHBIM pa3jenam Kypca.

Beimostnenne KoHTpOIbHO# pabOThI OCYIIECTBISETCS CTYICHTAMU 3a09HOHN (hOPMBI OOYYEHUS 110
WHIVBUAYAIBHBIM 3a/ladaM M UCXOAHBIM JaHHBIM. [lepedeHb 3aad M BapuaHTBl MCXOJHBIX JaHHBIX
3aJjaHuii pa3MeIeHbl B (OHJEC OLCHOYHBIX CPEJICTB IUCIMIUIMHBI. BapuaHT YHCICHHBIX HCXOJHBIX
JAHHBIX BBIJACTCS CTYAEHTY MpemnojaBaTesneM (cM. mpumep 3anad B m. 5.2.2). KonrponbHas pabota
BBINOJIHSACTCSI CTYJCHTOM 3a0YHOW (DOPMBI CaMOCTOSITEIbHO C BO3MOXKHOCTBIO WHJIWBUAYAIbHBIX
KOHCYJbTAIMI ¢ TperogaBaTeieM Mo BOIpocaM BhITONHEHU. KOHTponbHas paboTa T0JDKHA COACPKATh
TUTYJBHBIH JIUCT, U PACYCTHYIO YaCTh C HEOOXOJUMBIMH pacdyeTaMH PEUICHUN 3a/1a4, KOMMEHTAPHIMH U
WUTIOCTpausaMu. [[Jisi MOMOIIY B BBIIOJIHEHUU PA0OTHI, CTYIEHTY MPEIOCTABISICTCS IS O3HAKOMIICHHS
00pasibl BBINIOJHCHHBIX KOHTPOJIBHBIX Pa0OT, YTO CIIOCOOCTBYET MPAaBHIBLHOW OpPTraHU3aIllMH PaOOThI
CTYJICHTA B BBHITIOJTHCHUH 33JaHUs. 3alIUTa KOHTPOJIBHBIX PaOOT BHIMOIHICTCS B YCTAHOBJICHHBIN CPOK B
COOTBETCTBUM C y4eOHBIM pacmucaHueM. He momyckaercs mpueM KOHTPOJBHBIX pabOT C yCIOBUSMHU
3aJlaHU HE COOTBETCTBYIONINX BBIJAHHBIM IpernoaBareieM. KoHTpolibHas paboTa MOKET BBITOJHSITHCS
B PYKOITUCHOM, TICUYATHOM WJIM 3JICKTPOHHOM BHJAX, IO COIJIACOBAHUIO C MpernojaBareneM. PaboTsl,
oopMIICHHBIE HEHAJUICKAIUM O00pa3oM, HMEINUe TpyOble OMMOKM B pacdyerax W IOMapKd B
oopmieHHH K 3amUTe HE JOMYyCKaloTcs. B ciiyuae Hemormycka paOOThl K 3alldTe, MPENojaBaTeib
pa3bACHSACT CTYACHTY YKa3aHHbIE OMMOKM W 3aMEYaHWs W Ha3HA4YaeT CPOK IIOBTOPHOH clavd
KOHTPOJILHOHM paboTHI.

Jis pomycka CTyneHTa 3a09HOW (OPMBI K MPOMEKYTOYHOW AaTTeCTallMd IO JIWCIMILINHE,
KOHTpOJIbHAst paboTa J0JDKHA OBITh 3aIUIICHA M CIaHa JIO JTHS 3a4eTa.

10.7 MeToau4yecKHue yKa3aHUA AJ1s1 BbINIOJIHEHHA KYPCOBOM pa6oThl (IIpoeKTa)

KprOBOG MMPOCKTUPOBAHUC I10 JUCHUIITIMHE HE TPEAYCMOTPCHO y‘le6HLIM IIJIaHOM

10.8 MeToauuYecKHe yKa3aHUA 0 006ecnedyeHrI0 060pa30BaTe/JIbHOr0 npouecca

1. Meroauueckue peKOMEHJAIMM MO OpraHM3aLUU ayJUTOpHOM paboThl. IlpuHATEl YyeOGHO-
Metonuyeckum copetoM HI'TY um. P.E. AnekceeBa, nmpotokoin Ne 2 ot 22 anpenst 2013 r. D1eKTpOHHBIH
anmpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Metoauieckre peKOMEHAAIMH 110 OPTaHU3alK U TIAHUPOBAHUIO CAMOCTOSTEIHHON pabOTHI
CTyneHToB 1o nucuuiuiHe. [Ipunsater YueOHo-meTommueckum coBetom HI'TY um. P.E. Anekceena,
IIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe mocobue «lIpoBeneHue 3aHIATHN C TPUMEHEHUEM HHTEPAKTUBHBIX ()OPM M METOJIOB
o0y4eHus», EpmakoBa T.1., HBamkux ET., 2013 I. ONEKTPOHHBIN azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YyeOHoe mocoOue «OpraHuzanusi ayAuTOpPHON paboThl B 00pa3oBaTENbHBIX OpraHU3aLUsIX
BhIcIIero  oOpazoBanusi», UWBamkun E.I'., Xykosa JLII., 2014 1. DnekTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonoiHeHHUs M U3MEeHeHHs B padoueil mporpaMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPX/AIO:
JIupeKkTop HHCTUTYTA:
I'neboB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCSTCS CEIYIOIINE U3MEHEHHUS:

1)
2)
WM JIeNaeTcs OTMETKA O HelleJIeCO0Opa3HOCTH BHECEHUS KaKUX-THO0 N3MEHEHUI Ha TaHHBIA yuyeOHbIN
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHuH Kadeapsl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucw) (®HO)

YrBepxkaeno YMK AIIN HI'TY, npotokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs KaAcalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctura O.H.

(noonucs)
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