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1. HEJIN U BAJJAYN JTUCIHHATIJINHBI

1.1. eau AMCHUIIHHBI

O3HAKOMJICHHE CTYJEHTOB C [EPBUYHBIMH YCTPOHCTBAMU CheMa
MeJIUKO-OMOoJornYecKkol uHGoOpMaIii 00 OCHOBHBIX MPOSIBICHUSX MPOLECCOB
KU3BHENIEATEIbHOCTH: MEXaHUYECKHX, OMOXUMHUYECKUX U JIp.; O3HAKOMJICHHE C
pa3IMYHBIMU ~ KJIacCaMH  JaTYMKOB Owuosiorndeckot wuHpopmamuu (IBUN),
bU3MYECKUMHU MPUHIIMIIAMH PAa0O0THI JIAHHBIX YCTPONCTB, MX KOHCTPYKIUSMHU H
0COOEHHOCTSIMU TPUMEHEHUSI B OMOMEIUITMHCKON TPAKTUKE U MCCIICOBAHUSIX.

1.2. 3agauu ocBOeHMSA TUCHUILIHHBI

- W3y4YCHUE TMPUHIUIIOB JCHCTBUS M3MEPUTEIBHBIX MpeoOpa3oBaTeyei u
AJIEKTPOJIOB, VCTTIOJTB3YFOTITIX CSI pu BBITIOJTHEHUHN COBPEMEHHBIX
MEUKO-OMOJIOTHIECKUX UCCIICIOBAHUIT;;

- COJEHCTBHE B BBIPAOOTKE HAYYHOTO MOAXOJA K PEIICHUI0 WHKEHEPHBIX
3aJlay aBTOMAaTH3allMy BCEX JTAIoB Ipoliecca perucrpanuu npu nomomu UIT u 2
MPOSIBJIICHUM JKU3HEACSITEIIbHOCTA OPraHu3Ma;

- U3Y4YCHUE MTPUHIIUIIOB OPUEHTAIIMN B COBPEMEHHOM CIPAaBOYHOM JIUTepaType
1o BbIOOPY TpeOyeMbIX CpeICTB peructparuu ouornorenimanon, U u D.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnumimnaa «CpesicTBa cheMa THarHoCTHYECKOM HH(POpMAITUN» OTHOCHUTCS
K JUCHHWIUIMHAM dYacTh, (QopMUpyeMOol ydJaCTHHUKaMH 0Opa30BaTeIbHBIX
OTHOILICHUH (IUCIUIUIMHA TTO BbIOOpY) OsioKa b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Iponecc wm3ydenuss mucuumuiiHbl «CpeacTBa cbheMa AUATHOCTHYCCKOM
uH(dOopMaIum») HarpasiieH Ha (GOPMUPOBAHUE CIEAYIOIIMX KOMITETCHIIUNA:

IIK-2 - T'OTOBHOCTh K Y4YacTHIO B TPOBEICHHH MEIUKO-OMOIOTHYECKHUX,
DKOJIOTHYECKUX W  HAYYHO-TEXHMUYECKHX HCCIEJOBAaHUN C MPUMEHEHUEM
TEXHUYECKUX CPEJCTB, MH(MOPMAIIMOHHBIX TEXHOJOTHH M METOJ0B O0O0pabOoTKH
pE3yJIbTaTOB

[IK-3 - CnocoOHOCT, K BHEAPEHUIO TEXHOJOTHYECKUX IPOIECCOB
MPOU3BOJICTBA, METPOJIOTUYECKOTO OOecredueHus: W KOHTPOJS  KauecTBa
MEUITUHCKIX W3ICITUH U OMOTEXHUYCCKUX CUCTEM

Pe3yabTaThl 00y4eHus, XapaKTepU3yIoLIue

Komnerenuus
¢hopMHUPOBAHHOCTH KOMIIETEHUMH

T1IK-2 3HaTh OCHOBHBIC BHJIbI, KOHCTPYKIIMM U XapPaKTEPUCTUKU BJIEKTPOJIOB
IUTST METUKO-OMOJIOTHUECKAX UCCIIEA0BAHUI

ymeTb BbIOMpaTh TuUnbel UIl mnm D B COOTBETCTBHHM C METOJIaMU U
3a/layaMyd  TIPOBEICHHUS  MEAMKO-OMOJOTUYECKUX  WCCIICIOBAHHM,
pacCUMTBHIBATh PAa3JIMYHBIE XAPAKTEPUCTHKU DJIEKTPOLOB, ONPENEIATh
HEOOXOMMBbIC TEXHUYECKHUE XaPaKTEPUCTUKHU IS TaTUYUKA

BJIQJICTh METOJAMU OIPEICIICHHUS XapaKTEePUCTHK IeKTpojoB u WII,
METOJaMN pacucra 3KBUBAJICHTHBIX CXEM JaTYUKOB )51
npeoOpaszoBarenei

HK-3 3HaTb OCHOBHBIC (bI/ISI/ILICCKI/Ie NPUHOUWIIBI, HCIOJB3YCMBIC  JJIA




noctpoenusi nepBuuyHbix WII; Bompocsl cormacoBanus UII u O ¢
9JIEKTPOHHBIMHU YCTPOWCTBAMH YCHIICHHS U 00paOOTKU CHTHAJIOB

yMETh BBIOMpaTh Harbosee 3¢ (HEeKTUBHBIN OECKOHTAKTHBIN METO/ CheMa
MEIMKO-OMO0JIOTHYeCKOi nH(pOopMaIu

BIIJIETh METOJaMU BHIOOpA OTEYECTBEHHBIX U 3apyOeKHBIX (QHUPM,
pa3pabaThIBarOIINX 51 BBIIYCKAIOLINX Uil u C) PInIE:
MEMKO-OMOJIOTUYECKUX UCCIIeI0BaHUN

4. OBBEM JUCHUMIIJINHBI

OO6mast TpyJI0€MKOCTh JUCIUILIMHBI «CpeicTBa cheMa JUarHOCTHYECKOU

HH(pOpMaITI» COCTABIISIET O 3.€.

Pacnpez:eneHHe TPYAOCMKOCTHU NUCHHUILINHEBI 110 BUJIAM 3aHATUN

o4Has popma 00y4eHust

. Bcero | Cemectpsl

Busr yueOHOM paboThI HACOB 5
AyauTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncre:
Jlexnun 18 18
[Tpaktrueckue 3ansatus (I13) 36 36
JlabopaTtopusbie pabotsl (JIP) 18 18
CamocrosiTeibHas padora 72 72
Yackel Ha KOHTPOJIb 36 36
Bubpl npomMeKyTOYHOM aTTeCTalNM - YK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]l. 5 5

3a04Has (popma 00yueHus
. Bcero | Cemectpsl

Bunbr yue6HOM paboTh HACOR 3
AyauTOpPHBIE 3aHATHS (BCEro) 10 10
B Tom uncre:
Jlexu 4 4
[Tpaktruueckue 3anstus (I13) 2 2
JlabopaTtopusbie pabotsl (JIP) 4 4
CamocTosiTesibHasi padoTa 161 161
Yacel Ha KOHTPOJIb 9 9
Bupl npoMeKyTOYHOM aTTECTAUM - YK3aMEH + +
OO01mast Tpy10€MKOCTb:
aKaJICMUICCKHE Yachl 180 180
3a4.e]l. S) 3)




5. COJAEP)KAHME JUCLUANIAHBI (MOJIY.JIST)
pacnpejeienne

5.1

Conep:xanue

pa3aesioB

TPYA0€MKOCTH 10 BHAAM 3aHATHI
ouHasi gpopma o0yueHust

AUCHHUILIINHBI

H

Ne
/
I

HawnmenoBanue TeMbl

Conepxanue paszena

Jleknn

IIpax
3aH.

JIa6.
3aH.

CPC

Bcero,
yac

1

Beenenue.
M3mepurenbHble
npeobpaszoBatenu. OomIHe
MOHATUSA

Beenenve.  llomtie  vBMepHUIRIBHOIO
TipeoOpasorarerst. OOIIAS CIPYKTYpHaS CXEMA.
Knaccudrrarys, sunpt UIL. Onpenenenue
JTATIUKOB, peoOpa3yronIix
2JIEMEHTOB, 0000IIIEHHOTO
CONPOTHUBIICHUS

Mertponoruueckue
xapakrepuctuku U1

Horpemmoctn  UII. Koaddumment
npeoOpa3oBaHusi. UyBCTBHTEIHFHOCTH
HUII. Bpems orknuka. Ilosnoca yacror.
AUX. ®UX. Onpenenenne MX s
BbIOpanHoro npumepa MUIT

EMKkocTHBIE NII.

Ontrnueckue UIT

Emxoctaeie WII. Buabl naTdyukos.
JlaTtumk OonM30CTH, TaBJICHHS,
ypoBHeMep, ToimuHoMep. IIpumMepsl
momooupix MIT u marumkoB ¢ MX.
Ontuueckue WII. CsoiicTBa cBeTa.
Uctounmkn  cBeta. DoToamonml.
Bunsr potommnonos, pexxuMel paboTHL.
®ortope3uctopsl. DOTOTPaH3UCTOPBHI.
Tprveper nonoOHpX IT 11 merankos ¢ MX.
I prviererrie hOTONHIONOB.

18

PesncTuBHBIC UII.

TeH30pe3nCTOpEI.

Peocratsl.
Tenzoadpdexr.
(donbro.uie

PesnucTtuBHEIE HII.
TeH30pe3ncTOpEI.
IIpoBonounsle,
TEH30/IaTUYUKU.
IlonynpoBoAHUKOBBIE
TEH30PE3UCTOPHI.
Iprmepst nono6HbIX MIT n matunkos ¢ MX

TemnnoBsie Il
Tepmuueckue 4108
[Ipe30anexTpuueckue UII

TeruoBele HIIL. TepmoMeTpsl
COTIPOTHBIICHHUS. TepMHUCTOPHI.
Tepmuueckue HII.
TepMo3TIeKTpHUECKHUE 3¢ deKTHL
Marepuaisl Jyist TepMonap.

Iprmeprr mompodepx UIT 1 gatamkoB ¢
MX.  IIee3osnexkrpuueckue  UII.
[Tee303ddexr. Konctpykuus
MIbE303JIEMEHTA. Hcnons3oBanue
KEepaMHUKH B METUITMHCKHX JaTYUKaX.
Iprmvepst noo6HbIx M1 11 natumkos ¢ MX|

18

VYabrpassykossie UII.

VYaerpassykoBele WII. Bupsr Y3
BOJIH. XapaKTPHUCTHKH YIIBTPa3ByKa.
Hcnonp3oBaHue  y3-AaTYUKOB B
MmenuuunHe. JlomnepoBckuid  y3um -
ammapar u3MepeHus! KpOBOTOKA.

ITpumeps! nonooubIx I 1 matarikoB ¢ MX

OmnroBonokouubre UIT.

OnTOBOJIOKHO B Ka4eCTBE HOCHTEIIS
napopmarm.  Dddexter  Dapanes,
IMoxkensca, Keppa, ¢oToynpyroctu.
BosokoHHO-ONITHYECKHE  JaTYMKH B
OMOXMMHYECKHX aHAIN3aTOpax.
[Mpumepsr monoOHpx UIT m partamkoB ¢
MX

Jatunkn
MOHU3UPYIOLIETO

JaT4uKky paauoaKTHUBHOCTH.
WNonuzanmonnas kamepa. CueTyuku




n3nydenus. XUIIT.

I'elirepa-Mronnepa.
CUMHTHIUIIIUOHHBIC
Ho3umeTpsl.
IMprmmvepsr momo6Hex UIT m partamkoB ¢
MX

ACTCKTOPHI.

9 [3mexTpoxsr. O6mre| DIeKTPOIBL. O6mue TMOHATHA.
nousaTus. Kimaccupukanms| Knaccndukarus: o cnoco0y
3JIEKTPOIIOB. CrocoObI| HaOXKEHUS, JUTHTEITEHOCTH
HAJIO>KEHHS. TIPUMEHEHUS, KOHTAKTHPOBaHHUIO,
porm B y9acTHH cheMa
OMOTIOTCHIIAAIOB. 2 4 5 8 19
IIpumepsl ~ MEIMIMHCKUX —3JIEKIPOZOB.
CriocoObl  HaJOXKEHUS  DIIEKTPOMAOB.
PesucrusHsle, €MKOCTHbIE,
PE3UCTUBHO-EMKOCTHBIE  DJIEKTPOJIBL.
Ypasaenue HepHera.
Pacuer noreHimana snekrposna
10 ([Tomexu u norpentsocty B|Bumpl momex. [omsprsarmst. CrannapTHbIii
JJIEKTPOIax. TIOTEHIHAT MEKTPoaoB. [IIyMBl TBIDKCHI.
OKBHBaJCHTHBIC CXeMBI. |CrocoObI  yMEHBIIIGHHS — OOOOIICHHOTO
COTIPOTHUBIICHHST 3JICKTPON, -  SJICKTPOJIHT. 1 2 4 7
OKBHUBAJICHTHBIE CXEMBL.
Wzyuenne  BIMSHUS ~ TOMEX  Ha
pe3ynbTaT U3MEpPEHHH MOTEHIINAIOB
cepJila, MO3ra, MBIIII]
11 |Marepuansl anekrpoaoB 1ui|O0mue TpedoBanus. CepeOpsiHbie -
PadIMYHBIX ~ MEUIMHCKUX|XJIOp -  cepeOpsHble  AJIEKTPOJBIL.
JIMArHOCTUYECKHX u|Uronpyatsie ANEKTPOABI VTSt
TEpareBTUUECKUX HUCCIIEIOBAHUSI AKTMBHOCTH  MBIIIIIL. 1 2 4 7
HCCIIEIOBAaHUH IInatuHoBBIEe 3neKTpoabl. CTalmbHBIE U
OJIOBSIHHBIE MHOTOPA30BbIE AJIEKTPOJIbI
st OKT.
ITprMeps! oTOOHBIX ITEKTPOIOB.
12|CrexnsiHEBIe  37eKTPOIbI | CTEKIISTHHEIC IIEKTPOIBI JUTS
Juist u3Mepenust Ph U3MEpeHUs Ph. Konctpykuus 1 2 5 4 12
CTEKIITHHOTO 3JeKkTpona. [IpoBeneHune
n3mepenuil. [lorpemnoctu. Ipumepst
Japyrux ph-msmepureneil.
13|Crenmpl Bini i oneHkH|CTeHIBI 11 OICHKM  TIOJSPH3AIN
METPOJIOTHIECKIX JIEKTPOJIOB, IITyMOB JIBIDKCHYS,
XapaKTEPUCTHK EKTPOIOB  [3MIEKTPOTHOTO TIOTEHITHATIA, 0000IIEHHOTO 1 5 4 7
MMIIe/IaHca
IIpumepbl MOAOOHBIX  CTEHAOB C
METOJIMKOW  TIPOBENEHUS  MOBEPKHU
JJIEKTPOJIOB
14 |MuKpO3TEKTPOIBI. KoHCTpyKIM M CIPYKTYpHBIE CXEMBI
O06paTUMOCTD INEKTPOAOB | pa3MUHBIX MHKPOJIEKTPOJIOB.
OKBUBIEHTHbIE CcXeMbl. COMpoTHBIICHHE 1 2 4 7
MHKPO3JICKTPOJIOB. OO6patMocTh
JJIEKTPOJIOB.
ITpuMeps! 0TOOHBIX MTEKTPOJIOB.
15|3akmounTenbHOE 3aHATHE |3aKOUnTeIIbHOe  3aHATHE.  lTOroBas 1 2 4 7
KOHTPOJIBHAS
IoxroToBKa K SK3aMeHy
Hroro 18 36 18 72 144
3a04Has popma 00y4eHUs
Ne
n/ HanmeHoBaHuE TEMBI ConepxaHue paszena Jlexi Mpax Ja6. CPC Beero,
o 3aH. 3aH. Jac
1 | Beenenue. Baenenme. Tlonstve MBMEPUTEITHHOIO
11 11
W3mepurensHele npeodpasosaresist. OOIIAs CIPYKTYPHasT CXeMa.

npeobpaszoBaTenn. O6ume

Kimaccnmrarysst, Byt L. Onipenenenue




HNOHATUA

peoOpa3yroux
00001IEHHOTO

JIaTYUKOB,
3JIEMEHTOB,
COTIPOTHBIICHUS

Mertponoruueckue
xapakrepuctuku U1

[orpemnoctn  UII.  Koadpduuuent
npeoOpa3oBaHusi. UyBCTBHTEIHFHOCTH
WUII. Bpems otknuka. ITonoca yactor.
AUYX. ®UX. Onpeneneane MX mns
BbIOpanHOTO MpuMepa U1

11

11

EmkocTHEBIE HII.
Onruueckue UIT

Emxoctaeie UII. Buasl maT4yukos.
JlaTank OIM30CTH, TaBIICHHUS,
ypoBHeMep, TommuHomep. Ilprmepsl
momooueix MIT m marumkoB ¢ MX.
Ontuueckue WII. CsoiicTBa cBeTa.
Uctounuku  cBeta.  DOTOAUOIBI.
Bunsl ¢poTomuonoB, pexuMel paboThI.
®doropesuctopsl. DOTOTPaH3UCTOPBL.
IMprvepst nonoousx UIT 1 marirko ¢ MX.
I Tprvenervie hoTomoroB.

0,5

0,5

11

14

Pe3ucrtuBHbIC Uil
TeH30pe3ucTOopBL.

Peocratsl.
Tenzoaddexr.
(ombproBeie

Pe3uctuBnbIe UII.
TeH30pe3UCTOpBL.
[IpoBonouHnsle,
TCH30JaTINKH.
[TonynpoBoaHUKOBBIE
TEH30PE3UCTOPBHL.
Iprvepbt mono6HBIX NI 1t maTamkos ¢ MX

0,5

05

10

11

TemoBele UIL
Tepmuueckue J4008
[Ipe303nexTpuueckue UII

TennoBele J4008 TepmomeTpsl
COIPOTHUBIICHHSI. TepmucTopsr.
Tepmuueckue HII.
TepMmoanexTpuueckue 3 PEKTHI
Marepuansl 115 TepMonap.

ITpumepsr nmopoduex UIT 1 gaTumkoB ¢
MX.  IIpe3oanektpuueckue  UII.
[Tse30a3ddexr. KoHcTpykiust
MIbE303JIEMEHTA. Hcnons3oBanue
KEPaMHKH B MEANIIMHCKUX JTaTUHKAX.
Iprvepst nono6HbX UIT 11 natarkos ¢ MX

0,5

0,5

10

11

VYabrpaszsykossie UII.

Vabrpazsykoseie WII. Buper VY3
BOJIH. XapaKTPUCTHUKH YJIbTPa3BYyKa.
Hcnonp3oBaHue  y3-IaT4MKoOB B
Memuuune. [lomnepoBckuid  y3u -
anmnapaT n3MepeHus! KpOBOTOKa.

Iprmvepst nogo6HbIX M1 11 natumkos ¢ MX|

0,5

0,5

10

11

OmnroBonokonusie UII.

ONTOBOJIOKHO B Ka4eCTBE HOCHUTEJIS
unpopmaiuu.  Dddexter  Dapajes,
IMokkennca, Keppa, dotoynpyroctu.
BonokoHHo-onTHYECKME JATYMKU B
OMOXUMHIYECKUX aHaIM3aTOPaXx.
ITpumepsr momo6Hex UIT m gatumkoB c
MX

0,5

10,5

11

Hatuukn
HMOHU3UPYIOLIETO
n3nydenus. XUIIT.

JlaT4uKky  paguoaKTHBHOCTH.
WNonuzanuonnas kxamepa. Cyeruuku
I'elirepa-Mronnepa. CHUHTWIIISLIMOHH
bie getekTopbl. [Josumerpsl.[Ipumeps
nono6ueIx MIT 1 narumkos ¢ MX

0,5

10,5

11

DNEKTPOJBL. Oo6mme
nonsTus. Kimaccudukanms
3JEKTPOJIOB. CriocoOsr
HAJIOKEHHUSL.

DNEKTPOJIBL. Oo6mue TTOHSTHSL.
Kraccudukanus: o crocody
HaJIOKCHUS, JUTATEBHOCTH
NpUMEHEHHS, KOHTAaKTHPOBAHHIO,
ponu B y4acTUH chema
OHOTIOTEHIINAIOB. [Tprmvepsr
MEJIMIIMHCKUX ~ NIeKTpoZioB.  CIoCcoOBI
HaJIOXKEHHS AIIEKTPOJIOB.

10

11




PG3I/ICTI/IBHLIC, C€MKOCTHBIC,
PE3UCTUBHO-CMKOCTHBIC OJICKTPOJbI.

YpaBHEeHHE HepHucra. Pacuer
TIOTEHIMAIA IIEKTPOsIA
10|ITomexwu n morpemrHocTH B|Brmpl omex. [omsprsaimst. CramapTHBIA
JMEKTPOAX. TOTEHIMAT MEeKTposoB. LIIymbl ABIDKEHMS
OKkBHUBaJCHTHBIC CXeMBI. |CrocoObI  yMEHBIIIGHHS — OOOOIICHHOTO
COTIPOTHUBIICHHST 3JIEKTPOX, -  SJICKTPOJIHT. 11 11
OKBHBAICHTHBIE CXEMBI.

Wzyuenne  BIusSHUSA ~ TOMEX  Ha
pe3ynbTaT U3MEpPEHHH MOTEeHIIHAIOB
cepJla, MO3ra, MBIIII]

11 |Marepuansl anekrponoB 1ri|O0mue TpedoBanus. CepeOpsHbIE -

Pa3MYHBIX ~ MEIMIMHCKHX|XJIOp -  CepeOpsiHBIC  3JCKTPOIBL.
JTMArHOCTHYECKHX u|UronsyaTeie 3IEKTPOIBI st
TEepareBTUUECKIX HCCIIEIOBAHMS  AKTUBHOCTH  MBIIIIII. 11 11
HICCIIEIOBAHMIA [TnatuHoBBIC 3neKTpOabl. CTalbHBIC U
OJIOBSIHHBIC MHOTOPA30BBIC AJICKTPOJIBI
st OKT.
ITprMeps! oTOOHBIX ITEKTPOIOB.
12|CrexnsiaEbIe  37eKTPOIbI | CTEKIISTHHEIC SIEKTPOIBI ISt
Juist u3Mepenust Ph U3MEpeHUs Ph. Konctpykuus 2 12 14

CTEKISIHHOTO 3JeKTpoja. IIpoBeneHue
n3mepenuil. Ilorpemnoctu. IIpumepst
Japyrux ph-mmepureneii.

13|Crennpl VI oneHkH|CTeHABI 11 OICHKK  TIOJIPH3AIN
METPOJIOTHIECKIX SIEKTPOJIOB, IITyMOB JIBIDKCHYS,
XaPaKTEePHCTHK IEKTPONIOB  |3JIEKTPOHOTO MOTCHIMAA, OOOOIIEHHOTO 11 11
nvrenadca  IIpumepst MOJOOHBIX
CTCHIOB C MECTOAMKON MpPOBEACHUS
MTOBEPKH 3JICKTPOJIOB

14| MuKkpo3eKTPOIBL. KoHCTpyKImlT W CTPYKTypHBIE — CXEMBI
O06paTUMOCTD INEKTPOAOB | pa3IMUHBIX MHKPO3JIEKTPOJIOB.
OKBUBIEHTHbIE CcXeMbl. (COMpOTHBIICHHE 11 11
MHKPO3JIEKTPOJIOB. OG6patrmMocTh
JIEKTPOJIOB. [prmvepst TOZTOOHBIX
JIIEKTPOJIOB.
15|3akmrounTensHOe 3aHATHE |3aKTIOYMTEIbHOE — 3aHATHE.  IToroBas 11 11
KOHTPOJIBHAS
IMonroToBKa K SK3aMeHy
Hroro 4 2 4 161 171

5.2 IlepeueHnb 1a00paTOPHBIX padoT

Ounas popma 00ydenust

JlaGoparopuass padora Ne 1 HMccnemoBaHue €MKOCTHBIX H3MEPHUTEIBHBIX
npeobdpa3oBaTesei.

Jlabopatopnass pabora Ne 2 OmpexneneHue  TeMmImepaTrypsl Teja H
COTPOTHUBJICHUS KOXKHU

JlaGoparopuple  pabotel  Ne 3 HccinemoBaHue — TEH30PE3UCTOPHBIX
HU3MEPUTEILHBIX MPeoOpa3oBaTeIe.

Jlabopatopnass pabdora Ne 4 Uzyuenwe wmeroauku PH-metpun u
XapaKTEPUCTHK CTEKIITHHBIX JICKTPOJIOB.

3aounas popma o0yueHust

Jlaboparopnas pab6ora Ne 1.1 MccnenoBaHue eMKOCTHBIX HM3MEPUTEIBHBIX
npeobpa3oBaTesei.

Jlabopatopnass pabora Ne 1.2 Wsyuenme wmetomuku pH-metpun u
XapaKTEPUCTHK CTEKIISTHHBIX JIEKTPOJIOB.




6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBUM ¢ y4eOHBIM TIJTAHOM OCBOCHUE JUCIIUILTHBI HE TIPETyCMATPUBACT
BBITIOJIHEHHE KyPCOBOTO IMPOEKTa (PabOThI) MIIM KOHTPOJILHOM pabOThI

7. OHEHOYHBIE MATEPUAJIbI 1UIS1 IIPOBEJEHUSA
HPOMEXYTOUYHOU ATTECTAIIUU OBYYAIOILIIUXCA 11O

JTUCLUIJIMHE

7.1. Onucanue mokasareJjieili 1 KpUTepueB OLECHUBAHUSA KOMIICTEHIUH
HA Pa3jIMYHbIX ITanax ux (popMupoBaHuUsi, ONMCAHUE HIKAJ OLlCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynpraThl TEKylIero KOHTPOJISI 3HAHUM M MEXCECCUOHHOM aTTECTaluu
OLICHUBAIOTCA I10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

PesyabTaThl 00yueHus,

Komme- XapaKTepu3ylolue Kpurepuu
Temust c d)'l)) pMH pl:m gHHTc“ OHEHI/IBEHI/IH ATTecTOBaH He arTecTroBan
KOMIICTCHIIUHN
[K-2 3HATh OCHOBHbIE BUAbl, |KoHTponbHble paboTel B xoxe| Beimomnenue pabor B | HebimonaeHue
KOHCTPYKIIUH H ceMecTpa. 3amuTa|CpoK, IPeyCMOTPEHHBIN| paboT B CPOK,
XapaKTepHCTHKH 71a00paTOPHBIX pa60Tv. B pabodmuX mporpaMmax TpEyCMOTPEHHBL
SICKTPONIOR /s TectupoBanne 3HAHUH it B pabounx
TEOPETHYECKOTO0  Marepuana. IporpaMmmax
MenHK0—6H0n?quecxnx AKTHBHAS paGota Ha
HCCIICIOBAaHNH MPAKTHYECKUX 3aHSITHSIX
yMmeTh BbIOMpaTh THIBI|[lonroToBka K mpaxkThdeckuM| BeimonHenue pa6oT B | HebimonHeHue
Il W 2 B|paboTam. Brinonnenue [cpok, mpeycMOTpeHHbIN|  paboT B CPOK,
COOTBETCTBUU ¢ |mpakTHYecKux u| B pabounx mporpamMMmax | mpexycMOTpPEHHBI
METOJaM{d U 3a/JayaMHu [1abopaTOpHBIX paboT pador. i B pabounx
MPOBEJEHUS KonTponbHbie paboThl B X0J€ porpammax
MEIMKO-OMOoIOTHYeCKNX [cemecTpa. Pemenme 3amau.
HCCIEJOBaHNH, OmnpeneneHne  HEOOXOANMBIX
paccuUnTHIBaTh PA3NIMIHBIE|THIIOB JATYUKOB M AJIEKTPOJOB
XapaKTePUCTUKA B COOTBETCTBHH C 33JadaMH.
9MIEKTPO/IOB, OMpeAessTh|OneHKa yMEHHs pacCUNTHIBATh
HEO0OX0/IUMBbIE rapaMeTpsl U XapaKTepUCTHKH
TEXHUYECKHE JTATYUKOB U DJIEKTPOJIOB
XapaKTepUCTUKH JUIs
JaT4rKa
BIIAJICTH Metomamu |KontponbHeie paboTel B xone| Brimonnenue pabor B | Hermomuenue
OTIpe/IeIeHUS cemecTpa. 3ammra|CpoK, MpeqyCMOTPEHHBIN| paboT B CPOK,
XapaKTEPUCTUK nmabopaTopHbIX pabor. OreHka| B paboyux mporpaMmax | mpeaycCMOTPEHHBI
3JIEKTPOJIOB u WI1, [Bmanenms MeTOJaMu i B pabounx
MeTOoAaMU pacueTa|onpeneneHusl  XapaKTepUCTUK IIporpamMmax
SKBUBAJIEHTHBIX cxeM |anektponoB u UII, metomamu
JaTYNKOB U|pacdera SKBUBAJIEHTHBIX CXEM
nipeoOpazoBaTesnei JIATYNKOB W NpeoOpazoBareseit
IK-3 3HATb OCHOBHBIE KonTponbuble pabotel B xozxe| Brimomnenune pabor B | HesbimonHenue
u3MUecKIe IPUHIUIEI, [CEMECTpa. 3amuTa|CpoK, IpelyCMOTPEHHBIH| paboT B CPOK,
HCTIONB3yeMble U1 71ab0paTOPHBIX pa60T“. B paboumux IporpaMmax MpelyCMOTPEHHBL
HOCTOCHHS TIEPBHHBIX TectupoBanue 3HaHUI i B pabounx
TEOPETHYECKOTO  MaTepHaia. porpaMMax
HIT; sompocer AKTUBHAS pabota Ha




cornacoBanust U1 u D ¢
JNIEKTPOHHBIMHA
YCTpONCTBaMH YCUJICHUS
1 00pabOTKH CUTHAJIOB

MPAKTUYCCKUX 3aHATHUAX

HCCIEIOBaHUI

YMETh BbIOMpath|[loaroToBka k mpaktudeckuM| Beimonnenue pador B | HesbimonaneHue
Hanbonee 3¢ddexTHBHBIN |paboTam. BrinonHeHue |cpok, IperyCMOTPEHHBIH|  paboT B CPOK,
OECKOHTAKTHBI  METO[ [IpaKTHUECKUX u| B pabounx nmporpamMMax | IpexyCMOTPEHHBI
chema nabopaToOpHBIX padoT paboT. il B paboumnx
MenuKo-Onosnornueckoi |KoHTponbHble paboTHl B X0z€ nporpammax
nHpopmanun cemecTpa. PemeHme 3amad.

Omenka yMeHHS  BBIOMpATh

Hanbomee 3¢ G eKTUBHBIH

OECKOHTAKTHBIH METOJ CheMa

MEINKO-OMOJIOTHYECKOM

nHpOpPMATH
BIAJICTh meronamu|IloaroToBka k mpaktudeckuM| Beimomxenue pabor B | HebmmonaeHune
BBIOOpPa OTEYECTBEHHBIX |paboTam 3amuTa|CpoK, IPeyCMOTPEHHBIH| paboT B CPOK,
u 3apyOexHbIX (upM,|n1aboparopHbix padoT. OneHka| B pabo4ux mporpammax | mpeaycMOTPEHHEI
pa3pabaThIBaOIINX U([Bnanenuss MerogamMu BbIOOpA i B pabounx
Beimyckatomux MIT u D|oTeyecTBEHHBIX W 3apyOeimKHBIX nporpammax
JUIs ¢upm™m, paspabaThBalOIIUX H
MeIMKO-Ononornyeckux |Boimyckaromux WII u 3 mis
HCCIIEJOBaHNI MEIUKO-ONOTIOTHIECKIX

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MpOMeEXXyTOUHOTO KOHTPOJISl 3HAHUHM OIEHUBAIOTCS B 6 ceMecTpe
Uit ouHOM (popmbl 00yueHusi, 8 cemectpe Hisi 3a04HOU (HOpMBI OOyUYEHUS TIO
4eThIpeXx0auIbHOU CUCTEME:

«OTIIUYHO»,
«XOpOoILIO»,

«YJIOBJIETBOPUTEILHOY;
«HEYJOBJIETBOPUTEIHHOY.

Komn Pe3yabTaThl 00y4eHus, K
e- UTEPUHU
TeHun c’;‘ggx;;‘::;‘yﬂ'ﬁﬁi OHBHHBEHHH OTJIHYHO Xopowo Yaos.a. Heynos.
a KOMIIeTEeHIIUH

IIK-2 [3HaTH OCHOBHEIE Tect Bremonuen| Breimonnenue Brmonnenue B tecte
BUJIBI, KOHCTPYKIIHH ne tecta |tecta Ha 80- 90% | tecta Ha 70- 80% | MmeHee
1 XapaKTEPUCTHKH Ha 90- 70%
SIEKTPOZIOB TS 100% MPaBIIIBEH

BIX

MGI[I/IKO-6I/IOJIOI‘I/IHGV OTBETOB
CKHUX HCCJIEAOBaHUI
YMETh BBIOMpATH|Pemenne 3agaun [lIpogemonctpupo|llpogemoncTpupo|3amaun He
tunel WIT mim O B[cTaHAapTHBIX | pelIeHs! B | BaH BEPHBIM X0/ | BaH BEPHBIM X0 | pemieHsl
COOTBETCTBHUU c|mpakTmuecku | MONMHOM |pemeHus Bcex, HO pereHus B
METOJaMH H|X 3aga4 o0peme u HE IMOJy4YeH OOJIBIIIMHCTBE
3aJa4aMu MIOJIyYEHBI | BEpHBIN OTBET BO 3a71a4
MIPOBEACHUS BEpHBIE BCEX 3aJayax
MeONKO-0MoJIornue OTBETEI
CKHX
HCCJICOBAHUM,
PacCUHTHIBATE
pa3IIHbIC
XapaKTePUCTUKU




DJICKTPOOB,

OTIPEIETISATh
HE00X0MMbIe
TEXHUYECKUE
XapaKTePUCTUKH
JUTSL TAaTIHKa
BlIajieTh MeToaamu|PemieHue 3agaun IIponemoHcTp IIponemoncTp |3amauu He
onpeeIeHUs MPUKIAAHBIX | PEIICHBI B [ UPOBAH BEPHBIA | UPOBAH BEPHBIA | peIICHBI
XapaKTEePUCTHK 3a1a4 B MTOJTHOM XOJI pelIeHHS XOJI peIIeHHs B
anektponoB W UII,|koHKpeTHOH | 00BeMe u BCEX, HO HE OOJIBIITTHCTBE
METOJAaMH pacueTa|lpeAMETHON | MOJYUYEHBI | TOTyYeH BEPHBIM 3a1a4
SKBUBAJICHTHBIX obnactu BEpHEIE OTBET BO BCEX
CXeM JaT4YuKOB U OTBETHI 3amavgax
npeoOpaszoBaTeen

IIK-3 [3HaTh OCHOBHBIC Tecr Brimonnen| Beimonnenue Brimonnenue B Tecte
dusHueckne ne tecra |tecra Ha 80- 90% [Tecta na 70- 80% | wmenee
HPHHIIHAIIBL, Ha 90- 70%

100% MpaBUIbH

HCTIONB3YEeMBIC IS ix
MTOCTPOCHUS OTBETOB
nepeuyHbIx UIT;
BOIIPOCHI
cornacoBanus UII u
3 ¢ 3NEKTPOHHBIMU
YCTPOKUCTBAMU
YCHJICHHUS U
00paboTKu
CUTHAJIOB
yMeTb  BbIOMpaTh|Pemenue 3anaun IIponemoHncTp [Iponemonctp |3amauu He
Hauboee CTaH/IapPTHBIX | pEIICHHI B | UPOBAH BEPHBI | WPOBAH BEPHBIN | pPEIICHBI
3¢ (heKTUBHBIH MPAKTHYECKH | TTOITHOM XOJI pelIeHus X0/l peIIeHHs B
OECKOHTAKTHBIN X 3a7a4 o0beMe U BCEX, HO HE OOJIBLIIIMHCTBE
METO/T cheMa MOJTy4YEeHBI | TTOJTyYeH BEPHBIA 3amaqy
MENKO-OMOIOT e BEpHBIC OTBET BO BCEX
cKoit nHpopManuu OTBETHI 3a/1auax
BJIAZIETh MeTohamu|PemeHune 3anaun IIponemoHncTp [Iponemonctp |3amauu He
BEIOOpA MIPUKJIAHBIX | PEIICHBI B | UPOBAH BEPHBI | WPOBaH BEPHBIN | pPEIICHBI
OTEYECTBEHHBIX  H|3aj]ad B MTOJTHOM XOJI pelIeHus X0/l peIIeHHs B
3apyOexHBIX (UPM,|KOHKPETHOH | 0Obeme u BCEX, HO HE OOJBIITUHCTBE
pa3pabaThIBAOIINX [IPEJAMETHON | ITOJIyYeHBI | TOJTydeH BEPHBIM 3a/1a4
U BBITyCKaloMux|o0macTu BEpHBIC OTBET BO BCEX
UIT un DO s OTBETHI 3a7a4ax

MeONKO-0MoJIornue
CKHUX HUCCIIEIOBAHUN




7.2 TlpumepHblii mNepeYyeHb OLEHOYHBIX CPeACTB  (TUIOBBIE
KOHTPOJIbHbIE 32J]aHWsl WJIM HWHbIE MATEePHUAJIbl, HEOOXOAUMBbIE IJI OLUEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONBITA 1€ATEILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUI I MOATOTOBKHU K TECTHPOBAHUIO
1) Kakoii undpoii Ha pUCyHKE OTMEYEH JJICKTPOIHUT
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2) Kakoro a37ekTporia HeT B KIIACCU(MDHKAIH BUIOB EKTPO/IOB B 3aBUCHMOCTH OT OCOOCHHOCTEH MX YYacTHsI B CheMe
oronorenmmanos. | Oreomsiit 2 [ Ipoomsimii 3 Iorerrmmansapii 4 Hynepoit S HelitpanbHbiz

3) UeM orpeiersieTces CIOKHOCTD PErHCTpartkH AeKTpodusuon-i nHd-iwm? 1 TompiwkHocThio c1pykTyp BO, ¢ KoToporo
CHUMaeTcsl curHal 2 ManbiMM aMIUIMTY/]aMH TIOJIE3HOTO CHTHaA M OonbIMM ypoBHeM Tiomex 3 Bospactanmem
COIPOTHUBIT-S TP yMEHBIII-H YaCTOTHI

4)Karoit 37eKTpor BROMMICT BTKAHATIPH TOMOM TIQrion Mb1? 1 Creprktienoit 2 TTvarmsibin 3 Jfpctansibii 4 1 TpoBariovHb i
5)Brmvicars: AEKTPOJ, — 310 MHOIOMOMFOCHBIA  MEKTPOJI, TOKOCHEMHBIE TIOBEPXHOCTU
KOTOPOTO PacoNOKEHbI Ha OITHOM pealTbHOM FITH BOOOPKAEMO TIOBEPXHOCTH 1 IMEFOITIHE Pa3HbIe TICHTPBI

6) TlosstprBaryst SIEKTPOIOB — 310 ... . | VI3MeHeH e MeKTPOIHbIX CTAIMOHAPHBIX TIOTCHIMATIOB U COOTBETCTB-X MM
MEKINEKTP-X HaMpsDK- TIPU 3aMBIKaHHH 3NIEKTPOAHBIX Lierel 2 [Iporiecc pacnana MomeKys MeKTpoia Ha MOHBI TpH
TIPOXOXKIT-M Yepe3 Hero WIEKTPHY-TO ToKa 3 YBeIMY-¢ KOHII-IIMM HOCHTENIEH 3apsiia y TIOBEPXHOCTH pazesia EeKTPos -
AIEKTPOIUT BCIIEACTBHE HECKOMIIEHCHPOBAHHOCTH CHJT MEKMOJIEK-TO B3aMMOZCHCTBUSL HA pasfene 3Tux cped. 4 1o
oOparnMasi XUMHY-s1 Peakiysl, TPH KOTOPOM MPOKMCXOIUT OOMEH HOHAMH MEXIy TBEPIbIM BEII-M U PacTBOPOM
EKTPOIIUTa

7) Yem onpeniesisieTcst paBHOBeCHb I roTeHiwan wiektpora? 1 Tpasriom BarrTodda 2 Vpasrerriem Hepricra 3 3akoHom
TI'ecca4 Ddpexrom [enstse 5 Ypasrernem Opocra

8) Ha puic nBmkeHHe 3apsioB MKy JICKTPOIOM H AJICKTPOIUTOM OTPaKaeT
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9) Kakwie a71eKTpoyibI He MPHIOIHbI TS cheMa aieKTpodHIiehan-Mbi? | EMkocTHbie2 PesucTvBHbIe 3 MOCTHKOBbIE
10) Yro u300paxkeHO Ha pUCYHKE?
-
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1 DxevB-s1 cxevaieKTpora 2 DKB-1 cxema o0 Tiero nvnerasca ¥iekportbO 3 Dxe-svoners BO4 Dxs-s1 cxema MAKpOYIeKTpora

11) I'e Ha cxeme M300pakeHO COMPOTUBRIIEHHE drzepMeca o ektporom? 1R1 2R2 3R3 4R4

12) Kakwie areKTposipl UCHoNb3yroT st otesierus OrioriotertmanoB My (OMIN)? 1 Uroneuarsie 2 CreprxHeBble 3
Crmpasabie 4 JIuckoBbie

13) IloBepXHOCTHBIE ANEKTPOIBI TS CHSITHS . . . OOBIYHO MPE/ICTABIISFOT COO0M HEOOMBIIIHE TUCKH TUAMETPOM OKOJIO
CEMH MIWUITAMETPOB WM MATCHBKHE TPAHYJIBI (IIAPHKH) TIPUTIOS, KOTOPBIE 3aKPEIUBTIOTCS Ha 00E€3KUPSHHON
noBepxaocTi koku | OMIT 200I"  30KIT  4KI'P

14) Touemy anekrponpt Ag-AgCl xpansr B TemHoTe? 1 KBaHTBI cBeTa BBI3BIBAIOT BHYTPEHHHH (HOTOI(D(EKT, UTO
NPUBOJMT K WCK&KEHHIO CHIHAla TpW JaybHeied skcrutyataunny 2 CepeOpo okucisiercst Ha ceery 3 Ilpu
JUTMTETIFHOM TIPEOBIBAHMM HA CBETY OJICKTPOABI YTPAurBAIOT CBOWMCTBA oOOpatmMocTH 4 XJIopricToe cepedpo
pasiaraercsi Ha CBETY



15) Kaxkwie TpeOoBaHwsI K AIIEKTPOIaM ISl Ipe3KOKHON dIeKTpoHeHpocTuMyismH? 1 OTCyTCTBHE BHUCIICPATBHBIX
Oorel, HapyIICHNI pUTMa CEpIIIa, HATMYFS MMITIAHTHPOBAHHOTO BomuTelst purMa. 2 CoempHsieMbIe poBoa He
JIOJDKHBI HAXOJUTBCS B KOHTAKTE € SMIEKTpouToM 3 Hanmmume nocTaTouHO MIMPOKO# 30HBI 00PaTHIMOCTH JIEKTPOAa
TPH 33JIaHHBIX TOKaX CTUMYJISIMU 4 V30Ns1us 3/IeKTpo/ia IOJDKHA OBITh BBITIONHEHA CHCIMATBHON SMATBI0 WITH
0aKeTTOBBIM JIAKOM
16) K yemy mpuBomuT npotekanue Oosbimx TokoB 1o Ag-AgCl smextpomam? 1 k Gombimim momexam 2 K
TIPEBPAITICHHIO MEKTPOIOB B «urcToe» Ag i AgCl - coemuaenne 3 K koporkoMy 3ambikanrio 4 Hu k uemy, T.k.
TpOTEeKaHNEe OOJBIIINX TOKOB HE BIIUSIET HA AIEKTPOJIBI
17) Ilpu mepexoze B 00I1aCTh, JISXKAIITYTO CIIEBa OT TOUKH A (CM. PHC.), IPOXOIST PEAKIIFH, B PE3-TE K-PhIX
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18 V3MeHeHne KUCIIOTHOCTH CPeIbl, OKPYXKAFOLIEH AMEKTPOI, YTO MOMKET NPUBECTU K MOBPEKICHUIO TIOBEPXHOCTU
aMeKTpona. 2 MoxeT IpoU30MTH MOBPEXKIECHUE OBEPXHOCTH MEKTpoaa. 3 M3MeHeHre KUCIOTHOCTH Cpefbl, OK-
PYKaroLLIEH 3MEKTPO, YTO MOMKET MPUBECTU K MOBPEXKICHHIO TKaHEH. 4 MOXKeT MPOU30iMTH MMOBPEKICHUE TKAHEH.

7.2.2 IllpumepHBIii IepeveHb 3a1aHUM I pellleHUsl CTAHIaPTHBIX 32124
1) D10 MeTAUTNY-€ MEKTPOIbL, TAKKE Y KOT-X IEKTPOIHAS PEAKIS POMCXOUT TOJIBKO MEXIY MET-M 3JIEKTpOIa U
ero karvionamMu Me', HaxozisI-cst B pacTBope 1 DIeKTposisI MepBoro pozia 2 DNeKTposl 2-T0 poaa 3 DeKTpojis! 3-ro
porna 4 CTexIsTHHBIC 1e-TTbI
2) DTH EKTPOIIbI MPEICT-T COOOM CIIOKHBIE CHCTEMBI, TIOCKOIIBKY MX TIOTCHIIMAIBI 3aBUCST HE TOJBKO OT aKTHBHOCTH
TIOTEHIMA ONpee-X HOHOB B PACTBOPE (KATHOHOB WM AHUOHOB), HO M OT MAPLIMATIBHOIO JARI- ra3a B pacTeope 1
ONEKTPOIBI IIEPBOTO pofa 2 DMEKTPoBI 2-T0 pora 3 DneKTporkt 310 porna 4 CTesHHBIE He-TTbI
3) Yem oOycroBIeHa CENEKTMBHOCTP MeMOpaHbl CTEKISHHOrO omektpora? 1 Tommmroi MeMmOpaHbr 2
KonuenTpanueit onpenen-x HoHoB 3 MeTtayuioM, HaxoAs1l-ca BHYTpH AekTpoaa 4 CoctaBoM CTekiia
4) JTyist 9ero UCTIONB3YETCs 3Ta cXeMa (CM. PHCYHOK)?
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1 st u3MepeHust IMITeaHca IEKTPOI-IIEKTPOITUT 2 Jist m3MepeHus nMItenanca eKTpooB 3 Jist mMepeHust

HanpspKeHus nonspuzain - 4 J17ist u3MepeHust SeKTPOMEXaHIIECKOro [ryMa
5) JIist iBMEPEHTST Yero MCTION-CS 9Ta CXxeMa (CM. pric-K)?
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1 MMITeIaHCa AEKTPOI-IEKTPOIUT 2 MMIIE/IAHCA AIEKTPOLIOB 3 HAIPSDK-ST TIOMSIPU3-1 4 WIEKTPOMEXAH-TO IITyMa
6) [yt 3MepeHust Yero MCTion-Cs1 31a cxema (CM. pucK)?



1 MMIIeIaHCa WIEKTPOI-IEKTPOIHT 2 UMIIEAAHCA HIEKTPOIOB 3 HAMPSDK-1 TIOMSIPH3-1 4 31IEKTPOMEXaH-TO LITyMa
7 1e Ha cxeme 3ByKoBorirereparop? 1 2 3 b A IT R
8) JIist MBMEPEHIIST YEr0 MCTION-CS 9Ta CXeMa (CM. pric-K)?
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1 mMIIeaHCa AMEKTPOI-IISKTPOIHT 2 IMITEIAHCa AIEKTPOLIOB 3 HATPSDK-S1 TIOJISIPI3-H 4 ANIEKTPOMEXAH-TO IITyMa

9) Kakas BeyMUMMHA PETUCTPUPYETCS B XOJIE M3MEPCHHS MapaMeTpoB IeKTpoMexaHiueckoro Imyma? 1 Cua Toka 2
‘Yposens iiryma 3 Hanpspkenue 4 ConpoTHRiIeHHE

10) Tpu KakKX TapameTpax MPOM3BOMIST M3MEpEeHHe uMIte/aHca ekTpo-yiektpommt? 1 TMpu Hanpsok-u U=5 B Ha
qacrore 50 kIt 2 TTpn Hanpspi- Ur=5 B wa wactore 50 Tt 3 [pu sanpsox-i U=l MB na gactore 20 xI'i1 4

Ipu Hanpspk-u U;=| B Ha yactote 20 't

7.2.3 IlpumepHblii NepeyeHb 3aJaHU JJs pellleHns] MPUKJIATHBIX 32124
Nel
OHpeZ[eHI/ITL JJIMHY HOPOBOJHHMKA, €CJIK €ro COIPOTHUBJICHUC PABHO 0,4OM, YACIBbHOC COIPOTHUBJICHUC HUKCIA P
=0,068 MxOM/M, mIUpHUHA JICHTHI 1CM, TOJIIUHA JICHTHI 1 MM
I1neHouHbI pe3ucTop COCTOUT U3 3-X YUACTKOB UMEIOIINX Pa3IMYHOE COMPOTHUBIIEHUE KBAJPaTOB IUIEHKH,
compoTtuBIeHne 1MM° uTst mepBoro kBaapata =100m, BToporo kBagpara 200M, TPEThero KBaapata
300M3MMm

Ra 2MM

R; R,
2MM

3MM 3mMm

Ne3
[ToTeHIMOMETp ¢ HOMUHAJIBHBIM CONPOTUBIEHHEM R, MCIONb3yeTcs B KayecTBE AATUMKA CMEILCHHMS.
[TpoBosoka HaMOTaHa Ha Kapkac BbicoToi H u Tommunoii b. Ynco ButkoB N. Y aenbHoe cOmpoTHBIICHHE
MaTepuana p. MI3BeCcTHO, 4TO CONMPOTHBIICHNE 3aBUCHUT JIMHEHHO OT mepeMerienns. OnpeaennuTs TuaMeTp
MIPOBOJIOKU U JUIMHY BHUTKA.

Ne4
ComnpoTHBIICHHE eMKOCTHOr0 faTunka = 10MOM, S=1cM?. OnpenenuTts paccTOsSHAE MEXITY OOKIaIKaMH,
YTOOBI AATYMK MPOMyCKai 4acToThI Bbimie 20k 1.

Ne5
MeTtamunuecKkuii MUKPO3JIEKTPOL UMEET KOHIIEBON yUacTOK, KOTOPBIM MOYXHO CUMTATh LUIUHAPUYECKUM.
CaM Meraul UMeeT auamerp |MKM, JUIMHA 3MM, yAelIbHOE COmpoTHBIeHHE Mexd p =1,72*10° Om/m.
OnpenennuTts COPOTUBIICHHUE.

Neb
IlocnenoBaTenbHO COEAMHEHHBIE HUXPOMOBAS M MeJHasl IPOBOJIOKH, YAEIHFHOE COMPOTHUBICHHE MEIH P
=1,72*10° Om/m, ynensHoe comporusienue Huxpoma p =1,12*10° Om/m. Onpenenuts oTHOIMIEHHE
KOJIMYECTBA TEIUIOTHI, BBIJEIEHHOE HA IPOBOJHUKAX U OTHOLIEHHE MaACHUS HAIPSKECHHMS.



Ne7
Karymka, n3roroBnennas u3 Meau uMmeeT conporusiienue 10,8 OMm, ee macca = 0,3kr. OnpeaenuTs JJINHY
¥ IMaMeTp KaTyIIKH. Y enpHoe conportusienue Memu p =1,72*10° Om/m, miotrocTs Meau 8500 xr/m’.

Ne8
KoakcuanbHblil KOHIEHCATOp HMeeT eMKocTh 2,4*1072 @, ero mmmHa 3cm, Hapy>KHBIH paamyc 12mMm.
Heobxomumo onpenennTs BHYTPEHHUHA pagnyc.

Ne9
IIpu n3MepeHnn TOMMHUHBI JISHTHI C TIOMOIIBIO eMKOCTHOTO TATYHKA C PACCTOSTHUEM MEXTy OOKIIaAKaMH B
IMM OH mTOKaszajn BENWYHMHY TOJNIIMHBI JIeHTH paBHyIO 0,2MM. OmpemenuTs W3 KaKOro MaTepuala
W3rOTOBJICHA JIGHTAa-AMAJIEKTPUK, €Clii OyJeM CuuTaTh, YTO MEXIy OOKIaIkaMH HaXOAMTCS BO3IYX
(BaKyyM), a eMKOCTb KOHIGHCATOpa ¢ 1eHToi = 1,967*10™ ®. [Inomans o6kmagok=20cM’,

NelO
NzBectHo, uto mpu Temmeparype 100°C D/IC Tepmomapsl xkenezo-miuaTuHa paBHa +1,8MB, a DJC
TepMomnapsl HuKenb-maruHa =-1,5MB. Uemy paBna 3/IC Tepmomnapsl kene30-HUKeIb MPHU TeMIlepaType
100 °C? OmnopHas Temriepatypa Bo Bcex cirydasx pasHa 0°C.

Nell
UzBectHo, uto mpu Ttemmeparype 100°C 3JIC tepmomapsl Meab-komenb paBHa +4,75MB, a D]JIC
TepMonapsl Xxpomenb-komnesns =+6,95MB. Uemy paBHa 3J[C TepMonapsl XpoMelb-Meb [IPU TEMIIEPATYPE
100 °C? Onopnas Temneparypa Bo Bcex ciydasx paBHa 0°C.

Nel2
[Tpu n3MepeHnn TeMmeparypsl ¢ MOMOIIBIO TepMomapsl BonbTMeTp nokasan 30,415 MB. Uemy pasna t°C
OTIOPHOTO cIiast, ecau u3Mepsemas temneparypa =750°C. Ilpu pemiernn UCTIONB3yHTE TPagynpPOBOYHYIO

Ta0JIUILy
T,°C 0 20 50 100 150 200 250 300 350 400 450
E(T,0° |0 0,798 | 2,023 | 4,096 | 6,138 | 8,138 | 10,15 | 12,20 | 14,29 | 16,39 | 18,51
C)MB 3 9 8 7 6

T,°C 500 550 600 650 700 750 800 850 900 950 1000

E(T,0° | 20,64 | 22,77 | 24,90 | 27,02 | 29,12 | 31,12 | 33,27 | 35,31 | 37,32 | 39,31 | 41,27

C)mMB |4 6 5 5 9 3 5 3 6 4 6
Nel3

[Ipu m3MepeHnn TeMIiepaTypbl OMOPHBIN chail TepMmomapsl ObUl cradmmu3upoBaH Ha ypoBHe 100°C,

u3mepsiemas temnepatypa=900°C. Kakyio Bemuuuny DJIC mnokaxer BoabTMmerp? [lpu pemreHuun

UCIIOJIB3YHTE TPalynpOBOYHYIO TaOJIHUILY

T°C |0 20 |50 |100 |150 |200 |250 |300 |350 |400 | 450
E(T,0° |0 0,798 | 2,023 | 4,096 | 6,138 | 8,138 | 10,15 | 12,20 | 14,29 | 16,39 | 18,51
C) MB 3 9 8 7 6

T,°C 500 550 600 650 700 750 800 850 900 950 1000
E(T,0° | 20,64 | 22,77 | 24,90 | 27,02 | 29,12 | 31,12 | 33,27 | 35,31 | 37,32 | 39,31 | 41,27
C)MB 4 6 5 5 9 3 5 3 6 4 6
Nel4

[Ipu u3mepenuu TeMiepaTypsl B IeUd ¢ IOMOILBIO TEPMONAPhI BOJIBTMETP Nokazan 7,82MB. Temneparypa
XOJIOJTHOTO crasi TepMmorapbl Obina ctabwmmsupoBana Ha 100°C. Ilomb3ysick TabnuIeil ornpenenutsb
TEMIEPaTypy B MEUH.

T,°C 0 |20 100 | 200 |300 |[400 |[500 |600 |700 |800 |900 |1000
E(T,0°C) 0 [0,11 |065 |1,44 |233 |325 (423 |524 |6,27 |7,34 |847 |961
MB

Nel5
Ilonb3ysch SKBUBAJIEHTHOM CXEMOM IbE€30JATUMKA ONPEAEIUTE €ro BBIXOAHOE HAIpPSDKEHUE MpU
neiictByromeid Ha Hero cwie F=10H. Ilapamerpsl mbe3onmpeoOpazoBarens: CONPOTHBICHHE YTEUKU

npeobpazosarens R,=10" Om, mromazs mractus 100 M. TommumHa mbe3oMaTepuana 1M, ITbe30MOIyITb
d=2*10""? Ki/H. Tpoussenenue £8,=5*10" d/m.

7.2.4 IlpumepHbIii NepeyeHb BONPOCOB /ISl MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAHOM



7.2.5 TlpumepHblii NepeyeHb 3aJaHUM s pellleHns] NPUKIAIHBIX 32124

1. Tlonstue wu3MepuTenbHOro mnpeoOpa3zoBarens. Pacuer nepexoaHbIX WU
MepeIaTOYHbIX XapaKTEPUCTHUK.

2. Metponoruueckne xapakrepuctuku HWII.  Pacuer morpemmHnocrei,
aAMIUTUTYHBIX, ()a30BBIX M YaCTOTHBIX XapAKTEPUCTUK, YyBCTBUTEIHLHOCTH.

3. EmxoctaEIe UT1. EMkoctabie U 1. Permienue 3aqau.

4. Ontnueckue UII. Onruyeckue U Perienne 3amau.

5. Pesuctusnbie UII. Tensopesucropsl. Pesuctusabie UL1. Pemmenue 3amayq.

6. Terossie UI 1. Tepmudeckue UIT. Termosie UIT. Tepmuaeckue UIT. Pemenvie 3aqay.

7. IIe30anexrpruueckue UII. Termossie UII. Tepmuueckue 1. Pemenue 3anauy.

8. Yaprpassykosbie UII. Yinerpassykossie U11. Pemenue 3anay.

9. OnroBosiokonnsie UI1. OntoBonokonusie UII. Pemenue 3anau.

10. datunkn wmonumsupyromero usinydeHus. XUIIT. JlatuMkn HOHM3UPYIOIIETO
manydenust. XUIIT. Pemenue 3anay.

11. Dnexrponpl. O6mme mnonHstusa. Kiaccubuxanus s31aekTpogoB. CrocoOs!
HaJIOXKEHUs. DIIEKTPOIbl B MeIUIMHE. Pelienue 3a1ay.

12. CriocoObl HaMOKEHUS AJAEKTPOJIOB. PE3UCTUBHBIE M1 €MKOCTHBIE JIEKTPOJIBI.
OG00ILIEHHOE COMPOTURIIEHUE AEKTPOA-IEKTPOIHT. Pertienrie 3aau.

13. Ilomexu © TOTPEMIHOCTH B DJIEKTPOJAaX. OKBHBAJECHTHBIE CXEMBI.
Onpenenenue HaNpsHKEHUS MOJIPU3ALNN U TTOJSIPU3YIONIETO TOKA. AHAU3 TOMEX
B 3JIeKTpoAax. Pemenue 3aqay.

14. Marepuaiibl 37€KTPOAOB U PA3IMYHBIX MEIWIMHCKUX JUArHOCTUYECKUX H
TEpaneBTUYECKUX UCCIieioBaHni. Pernenne 3amad Ha ypaBHeHue HepHcra.

15. CreknsiHHBIE 3eKTpoabl Aist m3mepeHust Ph. Ph-merpel. Perenne 3amad. 16.
CreHnmpl Ui OLICHKH METPOJIOTMYECKUX XapaKTEPUCTHK 3IEKTpoAoB. OrpeneneHue
HaIpsHKEHUs TOJSIPU3ALIMA, IMITEJIAHCA U IITyMOB MIEKTpOoIOB. PertieHue 3aiay.

17. Muxkpoanektpoabl. OOpaTUMOCTh 3JIEKTPOAOB. 30HBI oOparumocTy. [IpomykTs
pacriana. Peakiym omiervienust. Pernenue 3aiau.

18. 3akmrounTenbHOE 3aHATHE. PelieHne 3a1a4 o BCeEM TeMam

7.2.6. MeToauka  BBICTABJIEHUSI OLEHKH TP  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTAalNu

DK3aMeH TPOBOJUTCS MO TECT-OMJIeTaM, KaXK bl U3 KOTOPHIX coaepkuT 40
BOMPOCOB M 6 3a1a4. Kaxkaplii mpaBHIIbHBIN OTBET Ha BOIIPOC B TECTE OlleHUBaeTcs 1
Oamtom, 3amava onenuBaercs B 10 6aiios (5 OamioB BepHOe pelieHue u 5 6aios
3a BepHbIN 0TBET. MakcuManabHOE KoJInuecTBO HabpaHHbIx OamioB — 100.

1. Ouenka «HeymoBIeTBOPUTEIBHO» CTABUTCS B CiIydae, €CIM CTYJCHT
HaOpan meHee 50 OasioB.

2. OneHka «Y TOBJIETBOPUTEIBLHOY» CTABUTCS B CIydae, €CIIM CTYACHT HaOpa
ot 51 o 69 6anos

3. Ouenka «XopoIio» CTaBUTCS B Clydae, eciu cTyaeHT Habpan ot 70 mo 84
OaIoB.

4. Onenka «OTIWYHO» CTaBUTCS, €CiaM CTyneHT Habpan ot 85 mo 100
OaJoB.)



7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

No KonTponupyembie Kon
i paszensl (TeMbl) | KOHTpoJMpyeMoun HanmeHnoBanue OLlEHOYHOTO CpeacTBa
JUCIUILTNHBI KOMIIETEHINH

1 Brenenue. [MK-2, [IK-3  [Tecr, 3ammra U OTBETHI 110 MPE3CHTAIUSIM U
HNsmeputenbbie 1abopaTopHBIM paboTaM, pelieHne 3a1au
npeoOpa3oBaTeiu.

OO0u1re NoHATHS

2 Mertposoruyeckue [MIK-2, [IK-3  [Tecr, 3ammra u OTBETHI 110 MPE3CHTAIUSIM U
xapakrepuctikn WI1 71a00paTOPHBIM paboTaM, pelieHue 3a1a4

3 EMKOCTHBIC HIL| TIK-2, [IK-3 [Tecr, 3amuTa 1 OTBETHI 11O MIPE3CHTALIUSIM H
Ormrruyeckue NIT 71a00paTOPHBIM paboTam, pelieHre 3a/1a49

4 PesucTrBHBIC HIL| TIK-2, [IK-3 [Tecr, 3amuTa 1 OTBETHI 11O MIPE3CHTALIUSIM H
TensopesucTopsr. na0opaTopHbIM paboTaM, peleHne 3aaa4d

5 TemoBbie HIL| TIK-2, [IK-3 [Tecr, 3amuTa 1 OTBETHI 11O MIPE3CHTALIUSIM H
Tepmuaeckne UIL 71abopaTopHBIM paboTaM, perieH e 3a1a4
IIbe303neKTpUUECKUE
UI1

6 Vibsrpassykosbie UII. I1K-2, IIK-3  |TecT, 3amuTa 1 OTBETHI 11O MPE3CHTAIUSAM U

nabopaTopHBIM paboTaM, pelieHne 3aaau

7 OmrroBosokonHbie UIIT. I1IK-2, IIK-3  |TecT, 3amuTa 1 OTBETHI IO MPE3CHTAIUSAM U

nabopaToOpHBIM paboTaM, pelieHue 3aaa4

8 JlaTunku [MIK-2, [IK-3  [Tecr, 3ammra U OTBETHI 110 TPE3CHTAIIUSIM U
NOHU3HUPYIOIIETO Ja0opaTOpHBIM paboTaM, pelIeHHuE 3a1a4
n3nyyenusd. XYIIT.

9 DIIEKTPOIBL. O6mme| TIK-2,I1IK-3 |[TecT, 3amuTa u OTBETHI IO MPE3CHTAIUAM H
TOHSATHSA. 1abopaTopHBIM paboTaM, pelieHne 3a1aq
Krnaccudukarus
anekTpooB.  CriocoObl
HaJIOXKXCHUA.

10  ([omexu u morpemnoctu| [1K-2, [IK-3  |Tecr, 3ammTa 1 OTBETHI 110 IPE3CHTALUSIM U
B SIICKTPOaX. nabopaTopHbIM paboTaM, pelieHue 3a1a4
DKBHUBAJIECHTHBIE CXEMBI.

11  [Marepuamer  snektpomoB| [1K-2, [TK-3  |Tecr, 3amuTa u OTBETHI IO IPE3CHTAIUSIM U
AL PasHBIX nabopaTopHbIM paboTaM, pelieHue 3aa4
MEIALIMHCKIX
JUArHOCTUYCCKHUX nu
TCPANICBTUICCKUX
VICCIIC/IOBAHHI

12 |Crexmamneie  smextpomell  [IK-2, [TK-3  |Tecr, 3amuTa u OTBETHI 1O MPE3CHTALUAM H
auis usmeperus Ph 71a00paTOPHBIM paboTaM, pelieHne 3a1au

13  [Cremmet  mma ouenku| [IK-2, [IK-3  |Tecr, 3amura u OTBETHI MO MPE3CHTALUSIM U
METPOJIOTAECKHX 1abopaToOpHBIM paboTaM, pelIeHHe 3a1a4
XapaKTEPUCTUK
SJIEKTPOJIOB

14  [MuKpO3JIEKTPOABI. [MIK-2, [IK-3  [Tecr, 3ammra u OTBETHI 1O MPE3CHTAIUSIM U
O6patumocTs nabopaTopHBIM paboTaM, pelIeHHE 3a1a9
3JIEKTPOJIOB

15 [3axmrouyurenbHOE [MK-2, [IK-3  [Tecr, 3ammra U OTBETHI 110 MPE3CHTAITUAM U
3aHATUC

J'IaGOpaTOpHLIM pa60TaM, PCIICHUC 3a/1a4




7.3. MeToguyeckue MaTepUaJibl, ONpelesIoONie NPOlEeAYPhI
OlleHMBAHMSA 3HAHUI, YMEeHM i, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TecTupoBaHue OCyIIECTBISETCS, JIMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CUCTEMBbI TECTUPOBAHUS, JMOO C MCIOJIb30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
OymaxxHoM Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYHIECTBISETCS
poBEpKa TeCTa JK3aMEHATOPOM M BBICTABISIETCA OLIEHKA COIJIACHO METOIUKHU
BBICTaBJICHUS OIICHKU NP MPOBEJICHUN MTPOMEKYTOUHOMN aTTECTAIUH.

Pemenne craHmapTHBIX 3amad  OCYIICCTBISETCS, JMOO TPH TIOMOITH
KOMIBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C UCTIOI30BAaHUEM BbIJJAHHBIX 3a/1a4
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpPOBEpPKA pEHICHUs 3a/lad IK3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLICHKH MPU MPOBEICHUHN IPOMEXKYTOUHOM aTTECTalIUH.

Pemienne mnpuKiIagHbIX 3a7ad  OCYIIECTBISIETCA, JHUOO TMpU TOMOIIH
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3a1a4
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEpPKA PEUIEHUs 3a/ad 3K3aMEHATOPOM M BBICTABISETCA OLEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MMPOBEICHUHN IPOMEXKYTOUYHOM aTTECTALIUH.

8 YYHEBHO METOAUYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHUE JUCIIUIIJINHBI)

8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAUMOIl JIsi OCBOEHUS
AUCHUNITMHBI

1. PommonoB O.B., Koposun E.H., XKyposa O.B. W3mepurenbHbie
npeoOpa3oBatTeny, SJEKTPOJbl W OUOCEHCOpHI: ydyeOHoe mnocobue. Boponex:
BI'TY., 2007.

2. PommonoB O.B., Koposun E.H. CpemctBa chema IHMArHOCTUYECKOMN
uHdopmaruu: yuednoe nocooue. Boponex: BI'TY., 2003.

3. Unsicos JI.B. buomenunuHckas usMepurteabHas TEXHUKA | Y4el. mocooue.
— M. : Beicmrag mkoia, 2007.

4. Metoandeckue yKa3aHHus K BBIMOJTHEHHIO JJa00OpaTOPHBIX paboT Mo Kypey
«CpencTBa chemMa AMarHOCTUYECKON MH(POpMAIN) 0 HANPaBICHUIO TOJrOTOBKU
6axanaBpoB 12.03.04 «buorexHuyeckrue CUCTEMBI M TEXHOJIOTUI JTHEBHOU (POPMBI
oOyuenus. JIPNe4 UIIuD Ilapamerpsl  cpembl,  JIPNel UIMuD doroauomsi,
129-2017.

5. CpencrtBa cbeMa JUArHOCTUYECKOW HWH(OpMaUU: METOIUYECKUE
YKa3aHHsI K BBINOJHEHUIO MPAKTUYECKUX ISl CTyAeHTOB HampasieHus 12.03.04
«buoTexHUYeCcKHe CHCTEeMbl U TEXHOJOTHH» MNpoduiab «buoTeXHUYECKHEe W
MEIUIMHCKHE amnmnapaTbl U CUCTeMb» O4HOU (opmbl o0yuenus/ ®I'BOY BO
«BOpOHEKCKHI T'OCYIapCTBEHHBbI TEXHUYECKUN YHUBEpcUTeT»; cocT. B. H.
Koposun. Bopouex: U3n-so BI'TY, 2020. 27 c.

6. MeToauyeckue ykazaHus K BBITIOJHEHUIO JabopaTopHoit paboTel Ne 1 1o
muciuminHe «CpeacTBa cheMa JTUAarHOCTHUECKONM HMH(pOpMAIUN» Jid CTYJCHTOB
HanpaBiaeHuss  12.03.04  «buoTexHHWYECKHE  CHUCTEMbl M  TEXHOJOTHHNY,
HaIlpaBJIEHHOCTH «bHOTEXHUYECKUE U MEAUIIMHCKUE anapaTsl U CUCTEMBD) OUHOM
dopmbl o0yuernus / PI'bOY BO «BopoHexckuii TOCy1apCTBEHHBI TEXHUUECKHIM




yHuBepcuteT»; cocT. B.H. Koposun. Boponex, 2017. 24 ¢

8.2 Ilepeyenbr HH(POPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCIHHUIJIMHE, BKJIIOYAs
nepeyeHb  JHULIEH3MOHHOTO  NPOrPAMMHOIO  o0ecledYeHHsi, PeCcypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKAUUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[Iporpamma a5 mpoBeleHUS TECTHPOBAaHMSA HalMcaHa Ha Kadenpe.
CKpUHIIOT NPUBEJEH HUKE
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

KoMmmnbroTepHelii  K1acC,  OCHAIICHHBIM  IEPCOHAIBHBIMM  KOMIIBIOTEpAMU  C
YCTQHOBJICHHBIMM Ha HHUX IPOrpaMMHBIM OOecreueHHeM sl MPOBEACHUS TECTHPOBAHUS C
BO3MOXXHOCTBIO Bbixosa B UTC «MHTepHeT» s MOArOTOBKM MpE3eHTaluM, CTEKJISAHHBbIM PH
METp, CTEHJ JJIi H3Y4YeHUs MapaMeTpoB (OTOJUOOB, H3MEPHUTENb I[apaMeTPOB Cpelbl,
WU3MEPUTEIIb COIIPOTUBIICHUS KOKHU YEJIOBEKa.

10. METOAUYECKUE YKA3ZAHUSA JISA OBYYAIOLIUXCS TTO
OCBOEHHUIO JUCHIUIIJIMHBI (MOAY JIs1)

[To muctumumae «CpencrtBa cbheMa JUATHOCTHYECKOW HH(POPMAIIUI)
YUTAIOTCS JICKIIMH, TTPOBOIATCS MPAKTHUSCKUE 3aHATHS U JaOOpaTOpHBIE paOOTHI.

OCHOBOW W3y4YeHUS UCHUIUIMHBI SBISIOTCS JIGKIIMM, Ha KOTOPBIX
U3JIararoTcs HauboJiee CYIIECTBEHHbBIC U TPYAHBIC BOMPOCHI, a TAKXKE BOIIPOCHI, HE
HaIeAINIe OTPAKEHUS B YICOHOU JTUTEpATypE.

[IpakTrueckne pabOTHI  BBHIMIOJHSAIOTCS B AyJAUTOPHUSAX  CTYyJICHTAMH,
pasleaecHHBIMU Ha TOATPYIMIBI ¢ 3apaHee MOATOTOBIICHHBIMU IMPE3CHTANMAMHU U
pEIICHHBIMUA 3a7a9aMH B COOTBETCTBMU C METOJUKAMH, TPUBEICHHBIMUA B
yKa3aHUSIX K BBITIOJHEHUIO padoT.

JlabopaTopHbIie pabOThI BBITIOJIHSAIOTCS Ha JIA0OPAaTOPHOM 000PY/IOBAHUH B

COOTBCTCTBUHU C MCTOJMKaAMU, IPUBCIACHHBIMHU B YKA3aHHUAX K BBIIIOJIHCHUTO pa60T.

Buy yueOHbIX 3aHATHI JlesTenbHOCTh CTyIEHTA

Jlexus Hanmcanne KOHCIIEKTa JIEKITHH: KpaTkKo, CXEMAaTH4HO,
MOCIIEA0BATENbHO (PUKCUPOBATH OCHOBHBIC TOJOKEHUS, BBIBOJIBI,
bopMyTUPOBKHU, 0000IIICHUS; TOMEYaTh BaKHBIE MBICIIH, BBIJCISITh
KJIFOUEBBIE CJIOBA, TepMHUHBI. [IpoBepka TEpMHUHOB, MOHSITHHA C




IIOMOIIBIO  DHIMKIOIEINH, cioBapen, CIIPaBOYHHUKOB C
BBINKMCHIBAHUEM TOJIKOBaHHWH B TeTpaab. OO03HAaUEHHE BOMPOCOB,
TEPMUHOB, MaTepuajga, KOTOPbIE BBI3BIBAIOT TPYIAHOCTH, IOHMCK
OTBETOB B PEKOMEH1yeMO# JiutepaTtype. Eciiu camocTodarensHo He
yaaeTcsi pa3o0parbcsi B MaTepualie, He00X0uMo cHopMyIUpOBaThH
BOIIPOC Y 33J1aTh MPENOAaBaTEII0 HA JIEKIIMHU WK HA IPAKTUYECKOM
3aHITUU.

IIpakTueckoe
3aHATHE

KoHcnektupoBaHne pekoMeHAyeMbIX MCTOYHHMKOB. Pabora c
KOHCIIEKTOM JIEKIIMH, IIOATOTOBKA OTBETOB K KOHTPOJIBbHBIM
BOIIPOCaM, IPOCMOTP peKoMeH1yeMOn JIUTEPATYPBHI.
IIpocnymuBanue ayauo- M BHIECO3AMCEH IO 3aJaHHOM TeMe,
BBINOJIHEHUE PacYeTHO-TpahUUECKUX 3a/JaHU, pelIeHre 3a/1a4 1o
AJITOPUTMY.

JIaboparopHast pabota

JlaboparopHbie pabOTBl TO3BOJISIOT HAYYHTHCS MPUMCHSTH
TEOPETUYCCKHE 3HAHHS, IMOJYYCHHbIC Ha JICKIMU IPU PEIICHUH
KOHKPETHBIX 3a7a4. YUToObl Hauboiiee palMOHAIBHO U IOJHO
UCIIOJIb30BaTh BCE BO3MOXKHOCTH JIA0OPATOPHBIX /ISl HOATOTOBKH K
HUM  HEOOXOAMMO:  clenyeT  pa3o0parh  JIGKIUIO IO
COOTBETCTBYIOLICH TeMe, O3HAKOMUTCS C COOTBETCTBYIOIIMM
paszenoM yueOHHKa, TpopadboTaTh JONOJHUTENBHYIO JUTEPATYPY U
UCTOYHUKH, PELINTh 33/1a4d U BBINOJHUTH JIPyrHe MUCbMCHHbBIC
3a1aHusl.

CamocrosiTenpHas pabora

CamocrosTenbHas pabdoTa CTYIEHTOB CIIOCOOCTBYET TITyOOKOMY
YCBOEHHMsI  y4eOHOro Marepuansa UM Pa3BUTUIO  HaBBIKOB
camooOpazoBanus. CamocrosiTenibHasg paboTa  IpPEeanoJaraer
CJIEZYIOLIME COCTaBIISIOIIHE:

- pabora Cc TekcTamMH: y4eOHHKAaMH, CIPABOYHHUKAMH,
JIOTIOJIHUTEIBHOM JIUTEPaTypoOH, a TaKkKe MPOopadOTKa KOHCIIEKTOB
JICKITUH;

- BBIIOJIHEHUE JIOMAIIIHUX 3a/IaHUH U pacyeToB;

- paboTa HaJl TeMaMH TSl CAMOCTOSTEIIEHOTO N3YYEHUS;

- yuyactTue B paboTe CTYIACHYECKMX Hay4HbIX KOH(pepeHUuH,
OJTUMITHA]T;

- IOJITOTOBKA K MPOMEXYTOUYHOM aTTeCTaINH.

ITonroroBka K
IIPOMEKYTOUHON
aTTecTauuu

I'oroBuTHCS K ITPOMEKYTOUYHON aTTecTalnuu clenyer
CUCTEMAaTUYEeCKH, B TEUYEHHE BCEro ceMecrpa. lHTeHcuBHas
MOATOTOBKA JOJKHA HAYaThCS HE MO3JHEE, YEM 3a MECAL-IIONTOPA
JI0 TNPOMEXYTOYHOM arrecrauuy. JlaHHBIE IIepe DK3aMEHOM,
9K3aMEHOM TpHu JHA d(PEKTUBHEE BCETO HCIOIB30BATh IS
ITOBTOPEHMS ¥ CUCTEMATU3aLMU MaTepraa.




