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1. HEJA U 3AJAYH TUCIHUTIJIINHBI

1.1. Hean aucuMnIMHbI

O3HAKOMJICHUE CTYJICHTOB C TIEPBUYHBIMU YCTPOWCTBAMU CheMa
MEIUKO-OMOJIOTUYeCcKOr MH(pOpMaIK 00 OCHOBHBIX MPOSIBICHUSAX MPOIECCOB
KU3ZHENICATCITLHOCTH: MEXaHUYECKUX, OMOXUMHUYECKUX U JIp.; 03HAKOMIICHUE C
pa3IMYHBIMU  KJIacCaMHM JTaTYUKOB Owuosiorndyeckor wuHdopmamuu (IbN),
(bu3HMUeCKUMU MPUHLIUIIAMHA PaOOThI JaHHBIX YCTPOMCTB, UX KOHCTPYKUHUAMH U
OCOOEHHOCTSIMU  NPUMEHEHUSs B  OUOMEAMIMHCKOW  MpaKTUKE U
UCCJICIOBAHUSX.

1.2. 3agaun ocBOeHUS TUCHUILINHEI

- U3y4Y€HUE MPUHIUIIOB JACHCTBUS M3MEPUTENBHBIX MpeodpazoBareneit u
AJEKTPOJOB, WCHOJIB3YIOIIUXCS TMPU BBINOJHEHUH COBPEMEHHBIX MEJIUKO-
OMOJIOTUYECKUX HCCIICTIOBAHMUIA;;

- COJICUCTBUE B BHIPAOOTKE HAYUHOI'O MOAXO0a K PEIICHUI0 MHXEHEPHBIX
3a/1a4 aBTOMAaTHU3allUKl BCEX ATAMOB Ipoliecca peructpauuu mpu nomonu I u
D OPOSIBIICHUMN KU3HEEITEIbHOCTH OPTaHU3Ma,;

- W3y4YCHUE TMPUHIUIOB OPUEHTAIIMM B COBPEMEHHOW CIpaBOYHOM
JUTEepaType Mo BbIOOPY TpeOyeMbIX CPEACTB perucTpanuyd OMONOTEHIIMAJIOB,
Ullu 3.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOI
HMuctunmaa — «M3MeputenbHble  MpeoOpa3oBaTed W DIIEKTPOIBD»

OTHOCHUTCS K JUCIUIJIMHAM BapHaTUBHOW YacTH (IUCIUIUIMHA 10 BBIOOPY) OJ10Ka
b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 110
JAUCHOUIIJIMHE

[Ipouecc n3yuenus aucuuIuinHbl «M3mMepurenpHble npeodpa3oBaTenu u
AJIEKTPOIbD» HAIpaBjeH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIETEHIUMI:

OIIK-7 - cmocOOHOCTBIO YYUTHIBATH COBPEMEHHBIE TEHJAECHIIUU PA3BUTHS
AJIEKTPOHUKH, U3MEPUTEIBHOU u BBIYUCIIUTEIBHON TEXHUKH,
UH(OPMAITMOHHBIX TEXHOJIOTUH B CBOEH NIPO(EeCCHOHATBHOM NeSITeTbHOCTH

[TK-2 - TOTOBHOCTBIO K YYaCTHIO B MPOBEICHUN MEAUKO-OMOJIOTUUECKHX,
DKOJOTMYECKUX W HAYYHO-TEXHUYECKHMX HCCIENOBAHUA C NPUMEHEHUEM
TEXHUYECKUX CPEICTB, HHOOPMAITMOHHBIX TEXHOJIOTHA U METOJO0B 00pabOTKH

pE3yIbTATOB
Kommne Pe3yabTarsl 00yyeHusi, XapakTepu3yomue
TEeHLMS chopMUPOBAHHOCTH KOMIIETCHIIUH

3HaTh OCHOBHBIE BUJIbI, KOHCTPYKIIMHU U XapPAKTEPUCTUKU SJEKTPOJOB JJISI MEIUKO-
OMOJIOTHYECKUX HCCIEIOBAHUN

yMeTh BbIOMparh Tunbl WMII wim D B COOTBETCTBHMM C METOJAaMU M 3aJadaMH
[IK-2 [mpoBenenuss Meanko-OHONOTHYECKHX HCCIACIOBAHUM, PACCUNUTHIBATD Pa3JIMYHbIC
XapaKTePUCTUKU 3JIEKTPOOB, ONpeaesaTh HEOO0XOIUMBIE TEXHUYECKHE
XapaKTEPUCTUKH JJIsI TATUHUKA

BJIAJIETh METOJAMH ONPEACIICHUS] XApaKTEpUCTUK 3ieKkTponoB u HUII, meropamu




pacuera S5KBUBAJICHTHBIX CXEM JIATYMKOB M MpeoOpa3oBaTeneit

3HaTb OCHOBHbIE (PU3MUECKHE NPUHLUIBL, KCIONb3yeMblEe Ui TOCTPOSHUS

nepBuuHbiXx UII; Bonpock! cornacoBanust WII u 3 ¢ 351eKTpOHHBIMU yCTPOHCTBaMU

yCHJICHUSI 1 00paOOTKH CUTHAJIOB

OIIK- [ymers BBIOMpaTh Haubonee >GGEeKTUBHBIN OECKOHTAKTHBI METOJ CheMa MEIUKO-
7 Ounosornueckoi nHpopmMauu

BIQJIETh ~ METOJIaMH  BBIOOpAa  OTEUECTBEHHBIX W 3apyOCKHBIX  pupm,
paspabareiBaromux W Beimyckatomux WII w D amg Meauko-OMOIIOTHYECKUX
HUCCIIETOBAHUN

4. OFBEM JUCIUIIJINHBI
OO0mast TpyJJ0eMKOCTh TUCIUTUINHBI «VI3MepuTenbHbIC MPeoOpa3oBaTeNid 1
AJNIEKTPOJIBI» COCTABIISIET D 3.€.
Pacnpenenenne TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
o4yHasi popma 00yueHHsI

. Bcero [CemecTpbl

Bunpl yue6HOM paboThI YACOB 5
AyIUTOpHBIE 3aHATHS (BCEro) o4 o4
B ToMm uncie:
Jlekuu 18 18
[TpakTuaeckue padotsl (ITP) 18 18
Jlaboparopsine padotsl (JIP) 18 18
CamocrosiTesibHAs paboTa 90 90
Yacbl Ha KOHTPOJIb 36 36
Bug npoMeKyTOYHOM aTTECTALUU - DK3aMEH + +
OO0mmas Tpy10€MKOCTb:
aKaJEMHUYECKUE YaChI 180 180
3a4.e]1. 5 o)

3a04Has ¢popma o0ydyeHust
Cemect
Bunbl yue6HOM paboThI Beero pbI
4acoB 3

AyAUTOpPHBIE 3aHATHS (BCET0) 12 12
B ToMm uncie:
Jlexkmuu 4 4
[Tpaktryeckue pabotsl (I1P) 4 4
JlabopaTopsiae padotsl (JIP) 4 4
CamocTosiTeibHasi padoTa 159 159
Yacsl Ha KOHTPOJIb 9 9
By mpoMeKyTOYHON aTTeCTalUu - SK3aMEH + +
OO61mmas Tpy10eMKOCTb:
aKaJEeMHUYECKHE YaChl 180 180
3a4.e/. &) S




5. COAEP/ KAHUE JUCIUIIVIMHBI (MOAYJISA)

5.1 Conepmam/le pa3aejon AUCHUIIJINHBbI H pacnpeacjacHue
TPYAOEMKOCTH 110 BUJIaM 3aHATHH
o4Has popma 00y4eHust
Ne | Hanmenosanne Coneprxanue pasnena Jlexay Ulp. JIP e Bger
n/m TEMBI 3AH. ’
Hac
1 | BeeneHue. Beenerwe. [orstivie imBMeprTerHOTO mipeodpazoBarerst. OOrmiast
M3mepurenbHble | cipyktypHat — cxeva.  Kimaccnpwramms,  samer WMIL [ 1 5 7
npeobpazoBarenu. | OnpeneneHne JTATIUKOB, PeoOPa3yIOMuX
OO6umie moHATHS | smeMeHTOB, 0000IIEHHOTO CONPOTHBIICHHUS
2 [Metpomormaeckre | ITorpemuoctu UIT. KoaddummeHnT npeodpazoBaHusl.
XapaKTEPUCTHKA UysctBurensHocTh WII. Bpems otknmka. Ilomoca | 1 5 7
HI1 gactoT. AUYX. OUYX. Onpenenenne MX s
BBIOpaHHOTro npuMepa NI
3 |Emxoctuele  UII.| EmMxoctaeie UII. Bugber  nmarumkoB.  JlaTumk
Ontryeckne UI1 | Onm3ocT, naBieHUs, ypOBHEMEp,  TOJIIWHOMED.
IMpumepsr  momoOHeix WIT u  pmarumkoB ¢ MX.
Ontuueckue WII. CaoiictBa cBeta. Mcrounuku | 2 4 | 10 | 18
ceera. Dortoanoapl. Buabl (oToanonoB, pexUMbI
pabotsl. @oTopesnuctopsl. DOTOTPAH3UCTOPEI.
IMprvepsr nonobubx UIT u narakoB ¢ MX. Tpriverenve
(hOTOIMOTIOB.
4 |PesuctuBnbie UII.| PesuctuBusie WII. Peoctatsl. TeH30pe3uCTOpPHI.
Tenzopesucropsl. | Tenzoaddekr. [IpoBonouHskie, (hosbroBsie 1 5 7
TEH30/IaTYHKU. [omynpoBoTHUKOBEIE
TEH30PE3UCTOPEI.
Iprvepb! ogo6HRIX UTT 1 maTankoB ¢ MX
5 |TenmoBeie UIL.| TenmoBeie UII. TepmMoMeTpsl  CONPOTHUBIICHUS.
Tepmuueckue UII.| Tepmuctopsl. Tepmuyeckue J5008
IIee3oanexTpudeck | TepmoanekTpudeckue >PQGeKTsl. Marepuansl Ui
ue UIT TepMoInap. 2 4 | 10|18
Iprmeper momobHex WII w  maramkoB ¢ MX.
[Tbe303neKTpHUUecKue 5108 [Tse303ddekr.
KoncTpykumss — mee3osnemenrta.  Vcmonb3oBaHue
KEPaMHUKH B MEAUIMHCKUX JATYHKAX.
Iprmeps! nogo6HbIX UIT 1 maTamkoB ¢ MX
6 |YnprpasBykoBeie | YibTpa3ByKOBbIC HUIL. Bunpt v3 BOJIH.
HII. XapakTpUCTUKU yibTpa3Byka. Mcrnonb3oBaHue y3- 1 5 7
JIaTYUKOB B MeauuuHe. JloruepoBckuit y3u -
anmnapaT U3MEepeHus! KpOBOTOKa.
[Tpumepst nonoousx MIT 1 narankos ¢ MX
7 |OnroBosokoHHBIE | ONTOBOJIOKHO B KadecTBE HOCHTENS HH(OpPMaLUH.
HUIL DddexTs Dapages, INokkernsca, Keppa, 1 5 7
(otoynpyrocti. BoJIOKOHHO-OIITHYECKHE JATYNKH B
OMOXMMHYECKHX aHAIN3aTOpax.
[Tpumeps! noobHbIx I 1 raTdrkos c MX
8 |Hdarumku Jatunku PaAMOaKTHBHOCTH.
nonusupytomero | Monmsanuonnas kamepa. Cuerunku [Ielirepa- 1 5 7
W3JTyYCHUS. Mromepa. CUOUHTHIISIIUOHHBIE JCTEKTOPHL.
XUIIT. JlozumeTpsl.
ITprmeps! nopobesx NI i natankos ¢ MX
9 |DneKTpoabL. Onextpoasl. O6mue moustust. Kiaccupukanus: mo
OOme MOHSTHA. | CIIOCO0Y HAIOXKEHUS, UIMTCIBHOCTH MPUMCHCHHS, | 2 5110 |19
Knaccudukamus | KOHTaKTHpPOBaHHWIO, POIM B  YYaCTHH ChEMa
3JIEKTPOJIOB. OHOTIOTEHIINAIOB.




Crioco0s1 [Tprmepst MEIMIIMHCKUX ~ MeKTponioB.  CriocoObI
HAJIOKEHHUSL. HAJIOKEHUSI DJICKTPOJIOB. PEe3UCTHBHBIC, €MKOCTHBIC,
PE3UCTUBHO-€MKOCTHBIE  DJIEKTPOJbl.  YpaBHEHHE
Hepncra.
Pacuer noteHipana amekTposia
10 |TTomexu u(Bumer momex. Ilomapusaimst. CraHpapTHeII MOTEHIMAT
norpermHocTd  B3nmektponoB. Lllymbr mibkeHms. CriocoObl  yMEHBIIICHHS
3JIEKTPOAaX. 000OIICHHOTO ~ COMPOTHUBIICHKS AMICKTpOn - 3nektpormt.| 1 1 5 7
OKBUBAJCHTHbIE | OKBUBAICHTHBIC CXEMBIL.
CXEMBI. Wzydenne BIMAHUSA TOMEX Ha Pe3yJIbTaT M3MEPCHUH
MTOTEHIMAJIOB CepAIa, MO3Ta, MBI
11 |Marepuarst O6mme TtpeOoBanusa. CepeOpsHBIE - XJIOp -
SIIEKTPOJIOB I/ cepeOpsiHbIe AMeKTpoAbl. UrompgaTeie JeKTPOIBI I
Pa3IIIHBIX WCCIICIOBAaHUA AaKTUBHOCTH MBIMIM. [ImaTwHOBEBIE 1 1 5 7
MEIMIIAHCKIX anektpoabl. CTampHBIE W OJIOBSHHBIE MHOTOPA30BBIC
JIMArHOCTHYCCKHUX M| 3stekTpo bl mutst DKT.
TeparneBTrueckiuX | [Iprvepsl momoOHBIX SMIEKTPOIOB.
YCCIICIOBAaHUH
12 (Crexmnsnuble CrekisiHHBIC — 3JEKTPOAbl  Juis  u3MepeHus  Ph.
3IEKTPOJIbI s [KoHCTpyKIst cTekissHHOro aiekTpoaa. Ilposenenue| 1 1 5 5 12
usmepenus Ph usmepenuit. Ilorpemnoctu. Ilpumepsr apyrux ph-
U3MEpUTEIIEH.
13 |Crennpt s oneHku|CreHapl [UI OLCHKH MOJSIPU3AIMK  3JIEKTPOJIOB, IIIyMOB
METPOJIOTHYCCKUX  |BIDKCHHS, 3JICKTPOIHOIO IMOTCHIMANA, OOOOIICHHOIO 1 1 5 7
XapaKTEePHUCTHK HMIIe/]aHCa
AJIEKTPOJIOB [Ipumepbl  MOAOOHBIX  CTEHJOB C  METOAMKOH
MIPOBEICHUS TIOBEPKHU IIEKTPOIOB
14 |Muxkposnexktpoasl. [KOHCTpyKI ¥ CTPYKTypHbIE CXEMBI  Pa3jIMyHBIX
O6paTuMocTh MHKPOSJICKTPOIIOB. OKBUBAJICHTHBIC CXeMBL( 4 1 5 7
JJEKTPOAOB ConpoTuBieHre MHKPO3JIEKTPOJIOB. OOpatrMocTh
JIEKTPOJIOB.
ITprMeps! 0TOOHBIX ITEKTPOJIOB.
15 [3axmrounTensHOe |3aKTOUMTENBFHOE 3aHsTHE. VITOroBast KOHTPOIBHAS 1 1 5 7
3aHATHE IMonroToBKa K SK3aMeHy
Hroro| 18 18 | 18 | 90 [144
3a04Has popma 00y4yeHuUs
HaumenoBanue CPC | Beero,
Ne /it TeMBL ConeprxaHue pasfena Jlexuy | Ilp.zan. | JIP e
1 Beenenue. Bsenienve. Tlorsie VBMEPUTENTHHOTO
W3mepurenbHbIe TpeoOpazoBarerst. OOIIAS CIPYKTypHAS CXeMA.
npeoOpa3oBaTely. Knaccudrxarws, et WI1L. OnipenencHue 9 9
OO0urre MOHATHS JATYNKOB, peoOpa3yronIx
2JIEMEHTOB, 0000IIIEHHOT0
COIPOTHBIICHHS
2 Merponoruueckue Iorpemnoctn  UII. Koaddumment
XapaKTePUCTUKU npeobpasoBanusi. UyBCTBUTEIBHOCTD 9
4181 UII. Bpems otknuka. ITonoca yacTor.
AUX. ®YX. Ompenenenne MX mist
BbIOpanHOrO IMpuMepa NIT
3 Emkxoctaeie  UII. | Emxoctaeie WII. Bwuasl maTuymkos.
Onruueckue NI Haruuk 0JIM30CTH, JIaBJICHUS,
ypOoBHEMep, ToimuHOMep. [Ipumepsl
nonobrpx U1 w pmaramkoB ¢ MX.
Ontuueckue UII. CaoiicTBa cBera. 05 05 4 11 16
Uctounnku  ceera.  DoTOAMOIEL.
Bust (dhotoano10B, PEIKUMBI
paboTsl. DOTOPE3UCTOPHI.
DOTOTPaH3UCTOPHI.
Tprvepsr onoOHX MIT 1 mararkoB ¢ MX.
Tprverenvie GOTOIHONOB.
4 Pesuctusnsie UIl. | Pe3sucrusHbIE Il Peocrartsl. 0,5 0,5 10 11
TeH30pe3UCTOPHI. TeH30pe3UCTOPHI. Tenzoaddexr.




IIpoBonouHnsle,
TEH30JaTYUKU.
ITomynpoBOIHUKOBEIE
TEH30PE3UCTOPBI.
Ipumepsr nono6HeIx UIT m matunkoB ¢
MX

(donbproBuie

5 Temnossle HUII. | Tennossle 4108 Tepmomerpsl
Tepmuueckue UII. | compoTuBneHus. TepmucTopsl.
IIse30nnexTpuueck | Tepmudeckue HUIIL.
ne NI TepModnekTpuIecKue 3¢ dexTol.
Marepuass! 1151 TepMoIap.
Ipumepsr momobrsix WIT 1 maramkoB ¢ | 0,5 0,5 10 11
MX.  IIee3oanextpuueckue  UII.
[Tse30addexr. KoncTpykuus
MIb€303JIEMEHTA. Hcnons3oBanue
KEepaMHKH B MEIUITUHCKHUX TATUNKAX.
Ipumeps! nomo6Hbx MIT 1 naramkoB ¢
MX
6 YbpTpa3ByKOBbIE VnerpassykoBele MII. Buger VY3
HII. BOJH. XapaKTPUCTUKHU YJIbTPa3BYyKa.
Hcnonp3oBanue Y3-AaTIUKOB B 05 05 10 11
MenuiuHe. JOTIepoBCKUA  y3U -
amnmapar u3MepeHUs KPOBOTOKA.
Iprvepsr TionoOHBIX WMIT 1 maTamkoB ¢
MX
7 OnTOBOJIOKOHHEIE ONTOBOJIOKHO B KadeCcTBE HOCUTEI
HII. unpopmaimu.  Dbdexter  Dapages,
Iokkenbca, Keppa, ¢oroynpyrocru.
0,5 0,5 10 11
BonokoHHO-oNTHYECKHE JAaTYUKU B
OMOXMMHYECKHX aHAIN3aTOPaX.
[Mpumepsr monooueix UIT u narumkoB ¢
MX
8 JaTunku JlaTuuky pajaroOaKTUBHOCTH.
HOHU3HPYIOIIETO Honmzanmonnas kamepa. CueTduku
W3ITyYEHUSL. Ieitrepa-Mromnepa. 05 05 10 11
) )
XUIIT. CHUHTHUISILIUOHHBIE JIETEKTOPBI.
Jo3umeTpsl.
pumvepsr mono6Hpx UIT w1 martamkoB ¢
MX
9 DNEKTPOBL. DNEeKTPOIBbI. O6mme THOHSTHS.
O6mwme mnoustus. | Knaccugpukarus: 1o croco0y
Knaccudukanus HAJIOKESHUSI, JUTUTETTHHOCTH
JIEKTPOIOB. NPUMEHEHUS, KOHTaKTHPOBAHUIO,
Crioco0sr poiu B ydJacTuu cheMa
HaJIOKEHHS. OMOMOTEHIINAIOB. 1 10 11
[IpuMepsl ~ MEIMIMHCKHX —3JICKTPOIOB.
CnocoObl  HaJOXKEHUs  AIIEKTPOIOB.
PesucTuBHEIC, €MKOCTHBIE,
PE3UCTHBHO-EMKOCTHBIE  3JIEKTPOJIBL.
VYpasuenue HepHcra.
Pacuer noreHImana a51eKTposa
10 TTomexu u | Bumpl nomex. Tomstpuzaipst. CraHnapTHbIiA
MOTPEIIHOCTH B | TOTEHIWAN 3MeKTposoB. [Iymbr mBiokeHmst.
AIEKTPOIAX. CriocoObl  yMeHbIIIEHHSI  00OOIIIEHHOTO
DKBHUBaJICHTHBIC COIPOTHBIICHHS JICKTPOI - 3JICKTPOJIHT. 11 11
CXEMBI. OKBHBAJICHTHBIE CXEMBI.
W3yuenne  BiAMSHHS ~ TOMEX  Ha
pe3ynpTaT M3MEPEHHH IOTEHIIMAJIOB
cep/la, MO3ra, MBIIII
11 Marepuanst O6mme TtpeboBanus. CepeOpsiHble -
JJIEKTPOJIOB UL | XJIOp - cepeOpsiHbIC  AJIEKTPOJIBL. 1 10 11
Pa3AYHBIX HUronpuateie ANEKTPOIBI JUIS

MCIUIMHCKHX

HUCCJICOAOBAHUA  aKTHMBHOCTH  MBIIIII.




JmarHoctrueckux W | [ImaruHoBbIe 31eKTpoabl. CTaNbHBIC U
TEPAIeBTHYCCKUX OJIOBSIHHBIC MHOT'OPA30BBIC 3JICKTPOIbI
HCCIIE/IOBAHMI g OKT.
[Tprmepbl NoIO0HBIX AIEKTPOJIOB.
12 CTeKJIsTHHBIC CTeKIsIHHBIC AMEKTPOIBI VTSt
3IEKTPOIBI JUIS | U3MEPEHUs Ph. Konctpykuus 12 16
u3mepenus Ph CTEKJITHHOTO 3JeKTpoaa. IIpoBencHue
mmepenuit. [lorpemnocru. [Tpumeps
Japyrux ph-msmepurenei.
13 Crennpl 111 orieHk | CTeHABI  UISI  OICHKM  TTOJIIPH3AIAI
METPOJIOTHIECKIX SIEKTPOIOB, IITyMOB JIBIDKCHIIS,
XapaKTePUCTUK ANIEKTPOHOTO TIOTEHIHMATA, OOOOIICHHOTO 11 11
SIIEKTPOJIOB HMIIeIaHca
[Ipumepsl MOMOOHBIX  CTEHIOB C
METOJIMKOW  TMPOBEACHUSA  MOBEPKH
JJIEKTPOIOB
14 Muxkpo3nekTpoipl. | KOHCTpyKImM U CTPYKTypHBIE — CXEMBI
O6paTumMocTh Pa3IMYHBIX MUKPO3JIEKTPOJIOB.
AJEKTPOJIOB OKBUBaICHTHbIE cXeMbl. CONpOTHBIICHHE 11 11
MHKPO3JIEKTPOJIOB. OOGpatimMocTh
SIIEKTPOJIOB.
[TpuMeps! HOTOOHBIX AIEKTPOIOB.
15 3aKIIOUYNUTEIILHOE 3akmounTeNibHOE  3aHsTHE.  MTOroBas 11 11
3aHATHE KOHTPOJIbHAS
TToaroroBka K SK3aMeHy
HTtoro 4 4 4 155 | 171

5.2 IlepeyeHb NPAKTHYECKUX PadoOT

3aHATHUS TPOBOASATCA B BUJE CEMHUHAPOB C 3apaHee MOATOTOBJICHHBIMU
CTyJICHTaMHU TIPE3CHTAIMSIMHU - COOOIICHUSIMHU, a Takke B (OpMe pelieHus 3aaad
0 TEMaM:

1. IlonsiTHE U3MEPUTEJIBLHOIO NIpeodpa3oBareas. PacueT nepexoHbIX U
nepeJaTOYHbIX XapaKTEPUCTHUK.

2. Metpogoruueckue xapakrtepuctuku HII. Pacder morpemmHocTei,
aMIUTATYIHBIX, (DPA30BBIX U YACTOTHBIX XaPaKTEPUCTUK, UYBCTBUTEIHLHOCTH.

3. Emxocrubie HWII. Emxoctaeie UII. Pemenne 3amayu.  OOcyxneHue
TIOITOTORJIEHHBIX CAMOCTOSITEITHHO TIPE3EHTAITIA.

4. Ontuueckme MHII. Onmmueckue WIL Pemenne 3amayu. OOcyxneHue
NIO/ATOTOBJIEHHBIX CAMOCTOSITEIILHO IPE3CHTALHM.

5. PesuctuBubie UII. Tenzopesucropnl. Pesucrusnbie UII. Pemenne 3anay.
OOcyKeH e TIOTOTORICHHBIX CAMOCTOSITENTHHO TIPE3SHTAITHIH.

6. Tensobie UIl. Tepmuueckune UII. Terosbie UII. Tepmuueckue UIL.
Penrenne 3amau. OOCyk1eHNE MOTOTOBJICHHBIX CAMOCTOSTETIHHO TIPE3CHTAIINH.

7. lIbe3o3iextpudeckue UII. Ternoseie UII. Tepmuueckue UII. Pemenne
3aia4. OOCyKIeHHE TIOATOTOBICHHBIX CAMOCTOSITEIIHHO IPE3CHTAITHIA.

8. VYuasrtpasBykoBbie MII. VibrpassykoBeie HWII. Pemenue 3amau.
OO6cy>xeHre TOATOTOBICHHBIX CAMOCTOSITENTHHO MPE3CHTAIUH.

9. OnrtoBouaoxkonHsle MHII. OnroBomoxonnsie MII. Pemenme 3amad.
OO6cyxeHre MOIrOTOBJIEHHBIX CAaMOCTOSATENHHO MPE3EHTALIUH .

10. daruumku wuoHusupywumero usiaydenusa. XUIIT. [aruuku



noHmupyromero mamydenus. XUIIT. Pemenue 3amady. OOCyKIeHHE TMOTOTOBIEHHBIX
CaMOCTOSITEITLHO ITPE3CHTALIAM.

11. Daekrpoabl. O06mue mnoHsaTHs. Kiaccupukamusi 3J1eKTPOJOB.
Cnoco0bl Ha0KeHUsl. DJIEKTpoasl B MeauiuHe. Pemenue 3amad. OOcyxneHve
MOJITOTOBJIEHHBIX CAMOCTOSITEIHHO IPE3EHTALIIA.

12. Cnoco0bl HaJI0:KeHHSI JIEKTPOAOB. Pe3ucTHBHbIE U €MKOCTHbIE
3J1eKTpoaAbl. OOO0OIIEHHOE COMPOTHBIICHUE 3JIEKTPO-NIEKTPOIUT. Perierne 3amad.
OOcyK1eHre OTOTORICHHBIX CAMOCTOSITENIHHO MPE3EHTALIUH.

13. Ilomexu ¥ MOrPelIHOCTH B JIEKTPOJAX. JKBHBAJIEHTHbIE CXeMBbI.
Onpenenenue HanpsHKEHUS TOJSIPU3alAM M MOJSPU3YIOMIETO TOKa. AHammM3
noMex B aekTpoaax. Pemienue 3aqay.

14. Marepuanbl  IEKTPOAOB  UIS1  PA3JIMYHBIX  MEIUIMHCKHX
AUATHOCTHYECKMX M TepaneBTHYeCKMX HcCcaenoBaHuid. Pemienue 3amada Ha
ypaBHeHne Heprcra. OOCy:XIeHHE TOTOTORICHHBIX CAMOCTOSITEIHHO ITPE3CHTALTHI.

15. CrekasiHHbIe JIeKTpPoabl Mjsi m3MepeHusi Ph. Ph-merpel Perenne
3ana4. OOCyK/IeHHE TOATOTORICHHBIX CAMOCTOSITEIILHO MPE3EHTALHH.

16. CtreHabl 1J1sl OLIEHKH METPOJIOTHYECKHX XAPAKTEPUCTUK 3JIEKTPOIOB.
OnpeneneHre HampsHKEHYS TOJIPH3ALIM, UMITEIAHCA U IITyMOB IEKTpoAoB. PertieHue 3a1a4.

17. MukpossekTpoabl. O0OpaTUMOCTh 3JIEKTPOAOB. 30HBI OOPaTUMOCTH.
Iponykrsl pactiana. Peakim omuervienyst. Perenvie 3anay. OOCyXaeHre NOATOTORIEHHBIX
CAMOCTOSITEITBHO TPE3CHTALIHM.

18. 3akuwunrtenbHoe 3anHsaTHe. Onpoc MO BCEM TEMaM MPAKTUUECKUX
3aHATHM.

5.3 Ilepeuenn 1a00PaTOPHBLIX PadoT

Ounas ¢popma 00yueHust

JlaGopatopnas pabora Ne 1 HccnenoBanue (HOTORIEKTPUUECKUX
M3MEPUTEIbHBIX MpeoOpazoBaTeici.

JlaGoparopHas pabota Ne 2 OmnpeneneHue napaMeTpoB Cpebl ¢ TOMOIIBIO
pasnuuabix UIT m maTdyukoB: TeMIepaTyphl, BIAXXHOCTH, OCBEIICHHOCTH, YPOBHS
ryma.

Jlaboparopubie padoTel Ne 3 M3MepeHne COnmpoTUBIIEHUS KOXKHOTO MOKPOBA.
Onpenenenne mynbca W Temrieparypbl Tena.  M3yuenust snekrpomoB g OKI, 2901
peorpadum.

Jlabopatopnas pabora Ne 4 Usyuenume wmeroawku pPH-mMetpun wu
XapaKTEPUCTHUK CTEKIITHHBIX JIEKTPOIOB.

3aouynas ¢popma o0yueHust

JlaGoparopnas pabora Ne 1 HccaemoBanue (HOTORICKTPUUSCKUX
M3MEPUTENBLHBIX MTpeoOpa3oBaTeneil.

JlabopatopHas pabora Ne 2 MW3yuenue wmeroguku pPH-mMetpun wu
XapaKTEPUCTHK CTCKIISTHHBIX AJICKTPOIOB.



6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBeTcTBMM ¢ y4eOHBIM TUTAHOM OCBOCHHME JTUCIUIUIMHBI HE
MpEeIyCMaTPUBACT BBHITTOJIHEHHE KypPCOBOTO TIPOEKTa (paboThI).
B cooTBeTcTBUY C yueOHBIM IIJIAHOM 3a09HON (POPMBI OOYUYECHHUSI OCBOCHHE
TUCITUTUTMHBI TTPEyCMaTPUBAET BBITIOJIHEHUE KOHTPOJIILHON pabOThI B § cemecTpe.

KOHTpOJILHaH paﬁoTa COCTOMT M3 NBYX yacrem:

1) BBINOJIHEHHBIX U PACIIEYATAHHBIX 9 Npe3eHTaAlUMid, COTJIACHO BAPUAHTY

TpeOoBaHKs B TPE3CHTAIMSM: JKEJIATEIFHOS COOTHOINCHHE Ipadiueckol 1 TekcToBok nHpopMarmu - 50% Ha 50%,
00BeM OfTHOI mpe3eHTaImy - 2-4 Jmicta (opmara A4, mpudT MPOU3BOIBHEI, pasMep oT 8 o 12, Tpaduyeckas UHPOpMAIWS
JIOJDKHA OTOOp@KaTh BHEIIHWM BWJ W3ENHH, CXEMbl, aITOPHTMBIL, KIACCU(DHUKALWMY, TPUHIMI JACHCTBUS, HCIIOIB3YeMbIe
Marepuaibl. TekcToBass MH(pOpMAIMs JOJDKHA OTIONHATH TPadUUecKyro, HOSCHATH ec. BBIOOp TEeXHMYECKHMX XapaKTepUCTHK
W3/IENMI WM aTiapaToB JIOJDKEH ObITh COOTBETCTBYIOIIM: OCHOBHBIE TApAMETPBI, KOTOPBIE BIMSIOT Ha YCIIOBHS PA0OTHI, pasMepbl
u cpoiictBa. OCHOBHOE COZEp)KAaHHEC NPE3CHTALMI: BHEIIHMIA BHJ JAaT4HKa, YCJIOBHS NPUMEHHUMOCTH, NPHHIMI JEHCTBIS,
TEXHUIECKHE XapaKTEPHICTUKH, IICHA, TIOTPEIHOCTH H T..

Hekomopbuie memul npezenmayuii:

1. TepmucTopbl. OrpeienieHie, TPHHIT ISHCTBYS, Cepbl MPUMEHEHVS TAKHX JIATINKOB, BHEITHHN BAZI, CXeMBbI. Orrcars NONpoOHO JIATINK 1
€10 TEXHIHECKVS XapaKTEPHICTVKY FIY CPABHHTH MEKTy COO0H 1BA JIATIHKA TAKOIO THITA TI0 OCHOBHBIM IapaMeTpaM H LICHe.
2. Ilpe3oanexTpuueckue mnpeodOpazoBarenu. OmpeneneHHe, NPHHIMI OEHCTBHA, CPEepbl NPUMEHEHHUS TaKHX
JIaTYNKOB, BHEIIHUIA BHJ, cxeMbl. Omucarh NoJApOOHO AaTUUK U €ro TEXHHUYECKUE XapaKTEPUCTUKU WM CPAaBHHUTh
MeXJly coOOM Ba AaTYMKa TAaKOro THUIIA IO OCHOBHBIM ITapaMeTpaM U ICHE.
3. YibTpa3ByKkoBbie mpeodpaszoBarenu. OnpeaenacHue, NPHUHIUI ACHCTBHSA, Cephbl MPUMEHCHHS TaKUX IaTYMKOB,
BHEIIHUH BHA, cxeMbl. Omnucarh MogpoOHO NAaTYMK M €ro TeXHHUYECKUE XapaKTEPUCTUKU WIM CPaBHUTH MEXKIY
c000ii ABa JaTYMKa TaKOro TUIIA IO OCHOBHBIM MapaMeTpaM U IeHE.
4. JlaTuuku WOHHM3MpYIOIIero wuaiaydeHus. OnpeaereHue, NPUHIMI JACHCTBUS, Cepbl NPUMEHEHHS TaKHX
JaTYNKOB, BHEIIHUH BHJ, cxeMbl. Omucarh MNOAPOOHO AATYMK U €r0 TEXHUIECKUE XapaKTePUCTUKHU WM CPAaBHHUTh
MEXIy co0OH /1Ba JaTYMKa TAKOTO THIIA IO OCHOBHBIM IIapaMeTpaM U LCHE.
5. ®oroamnonsl. OnpenereHne, MPUHIMI AHCTBUS, Chepbl MPUMEHEHHUS TAKUX JaTYMKOB, BHELIHUI BHI, CXCMBI.
Ommcate NOAPOOHO TATYHMK M €r0 TEXHUUECKHE XapaKTEPUCTUKHU MIIM CPABHUTH MEXKIy coOOH aBa JaTunKa TaAKOTO
THUIIA TI0 OCHOBHBIM ITapaMeTpaM H IIeHe.
6. OnrToBONIOKOHHBIE NaTYNKK. OnpeneneHue, NPUHINT IeHCTBHS, cepbl IPUMEHEHHS TaKUX JTaTYUKOB, BHEITHUH
BujI, cxeMbl. OnucaTh MOAPOOHO JATYMK M €r0 TEXHMYECKHE XapaKTepUCTHKH MM CPaBHUTh MEXIY co0oil 1Ba
JlaTYMKa TAaKOTO THIIA 110 OCHOBHBIM IIapaMeTpam U LieHe.
7. Onextponsl st DKI'- nccrienoBanmii. BHemHuit Bua, ncnoiabp3yeMble MaTepHalibl, TPeOOBaHUS K ANEKTPOIgaM
naHHoro tuma. CpaBHUTh MEXIYy COOOW 3JEKTPOJAbl TaKOro THUIA IO CIEIYIOUIMM IapamMeTpaM: OCHOBHBIE
TEXHHUYECKHE XapaKTEPUCTHKH, yI0OCTBO UCIIONb30BAHMS, LICHA.
8. Onextpoas! g DOI'- uccnenoBaHnii. BHEIHUI BHUII, UCTIOJIB3yeMbIe MaTepHaibl, TPEOOBaHUA K 3JIEKTPOIaM
JaHHOrO THma. CpaBHUTH MEXIy cOOOW 3JEKTpPOAbl TAaKOTO THIA MO CIEAYIONIMM IapaMeTpaM: OCHOBHBIC
TEXHHMYECKNE XapaKTEPUCTHKH, y10OCTBO HUCTIONb30BAHMS, LICHA.

2) pemienust 11 3a7a4 1o AMCHUILUIMHE COTJIACHO BAPUAHTY

Iprmep 3a1a4, HOMy9aeMBIX COTJIACHO BApHUAHTy
1. TInoTHOCTL KOCTHOH Tkanu =1600 kr/m3, MIOTHOCTL MbleuHol Tkanu = 1100kr/M3. CkopocTh yibTpasByka B
MbleyHol Tkaan=1400m/c, B xoctHOH Tkamu = 4000xr/mM%. Yron BbIxona jyda U3 BTOpPOil cpeiasl paBHO 60°.
Omnpenenuts yroiu rnajeHus eciiv Ko3GGUIHUEHT OTpakeHHs =64.
2. OnpenenuTh 10Ka3aTeNb MPEJOMIICHHSI B OTCYTCTBHHM HJIEKTPUYECKOTO TIOJIsL, €CIIM M3BECTHO, UTO JIMHEHHOE M3MEHEHHE
TnoKazatens npesiomnierns =1,54, BenmuuHa HanpsbkeHHOCTH BnekTpudeckoro Tons = 6000 B/om, a anekTpoornTiyeckmii
ko3 dument = 1,2 cm/B.
3. Ipy m3my4eHny raMma-u3iTy4eHus1 B HIOHM3AIMOHHOM KaMepe Ha aHO/Ie BO3HHUKAET TOK. CUHTaTh, YTO B Ka4eCTBE ra3a B Kamep
UCIIONB30BAJICS BO3YX TIOJT JIaBjIeHHeM 4 aT™, MOIIHOCTb /10361 m3itydeHns =1000 MP/dac, none3sslii oobeM kameps! = 10000
cM®, OIpeJIENITh BETMUMHY TOKA.
4. Tlpu u3ny4YeHHH TraMMa-U3JIydyeHUs] B HMOHU3ALMOHHON KaMmepe Ha aHojAe BO3HHKaeT TOokK. CyuraTh, 4TO B
KauecTBE Ta3a B KaMep MCIOJb30BaJICS BO3IyX IMOJ JaBiieHHeM | aT™M, MOIIHOCTh J03bI m3imyuenus =100 mP/gac,
noJie3Hbli 06beM kamephl = 100 cMS, onpeIe/uTh BeJUYUHY TOKA.
5. BeIUMCIIUTE DIEKTPOIHBIN MOTEHIMAJ MarHUs OrpyskeHHoro B pactBop MgSOs ¢ koHLeHTpauuei nonos Mg?*,
pasHoit 0,01 Mouts/m1.
6. B noHM3anMOHHOI Kamepe, paccTosiHEe d MeXIy IUIOCKAMH 3JIEKTPOAAMH KOTOPOH PaBHO 5 CM, MPOXOIUT TOK
HACBIICHUS TUIOTHOCTBIO j=16 MKA/M2. Omnpeienuth YWCIO 1 Map HOHOB, OOPasyIOIIMXCS KaKIOM KyOHYECKOM
CaHTHMETpE NPOCTPAHCTBA KaMepbI B 1 c.
7 Ilpu pacupocTpaHEeHHH CBETOBOW BOJIHBI IIPOMCXOIMT MOBOPOT €€ IJIOCKOCTH MOJISIPU3alMd B MarHUTHOM I10JIE
Ha yrou B 2 rpaapyca. IlocrostHHast Bepne mnst cpenst (Boma) cocraBmsier 1, 54*102mun/Tn*cMm. onpepenntsb



BEJIMYMHY HAIPSHKEHHOCTH MAarHUTHOTO I10JISI, €CIIM BOJIHA IIPOXOAMT ITyTh 78 M.
8 IIpu orpaxenuu cBera ¢ A = 100 MKM TOJICTBIM IOJIyITPOBOJHUKOBEIM 00pa3nioM koadduiment orpaxkenus R =
0,36. Koadunuent npomnyckanus MICHKH U3 TOro ke Matepuana tonmmuod d = 1 mm pasen T = 0,17. Haiitu
K03()(PULMEHT MOTJIOIEHHUS O.

7. OHEHOYHBIE MATEPHUAJIBI UL IIPOBEEHUS
IMPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIINUXCA ITO

JTUCHMUILIAHE

7.1. Onucanue nokasaresieil 1 KpUTepueB OLEHNBAHUSI KOMIIETEHUMA Ha
Pa3JIMYHBIX dTanax ux GopMUpoOBaHMs, ONIMCAHUE IIKAJ OLEHUBAHUS
7.1.1 DTan TeKyuero KOHTPOJIst
Pe3ynbTarhl TEKyIIEro KOHTPOJS 3HAHWM W MEXKCECCHOHHOW aTTeCTaluu
OLICHUBAIOTCS MO CIEAYIOIIECH CUCTEME:

«aTTCCTOBAHY,
«HC aTTCCTOBAH».

Komn| Pe3yabraTnl 00yueHus,
e- Xapakrepusyiue Kpurepun ATTECTOBAN He
TEHI| copMHPOBAHHOCTH OLlCHUBAHMA aTTeCTOBAH
us KOMIIETEHIMH
3HaTh OCHOBHBIE BUJIBI, Konrponbueie pabGorel B| Brimonnenue | HeBwimonmHenue
KOHCTPYKIIHH 1 Xome ceMmecTpa. 3ammural paboT B CpOK, paboT B CPOK,
XapaKTEPHCTHKH IEKTPOTIOB nabopaTOpHBIX pa60Tv. [pEyCMOTPEHHBI | IPEAYCMOTPEHH
LTS MeTHKO-GHOMOTHIECKIX TectupoBanue 3HaHWH| ¥ B paboumx BIif B pabounx
. TEOPETUUECKOro Marepuana.| MmporpaMmmax IporpaMmax
HCCIICNOBAHHH AKTUBHaA pabora Ha
MPAKTUYECKUX 3aHSATHIX
ymeTh BeIOMparh Tunbl UIl|[TogroroBka k| Brimonnenne |HeBbimonHeHue
Wi D B COOTBETCTBHU C|NpakTHYECKUM paboram.| paboT B CpOK, paboT B CpoOK,
METOIaMHU 17§ 3ajjauyaMi | BeIoTHEHHE MPAaKTUYECKUX | MpelyCMOTPEeHHBI | IPEeAYCMOTPEHH
MPOBEICHUS MenuKo-[u  maboparopHblx  pabor| i B paboumnx bl B pabounx
OMOJIOTUYECKUX pabor. KonrtponbHble| mporpammax nporpaMmax
WCCIIE/IOBAHNH, PacCUMTHIBATh(paboThl B XOJie ceMecTpa.
paziIu4HBlE  XapaKTepHCTUKH |PemeHne 3aad.
3JIEKTPOJIOB, ornpenensath|OnpeneneHne HeoOXOANMBIX
TIK-2 |HeoOxonumble  TEXHUYECKHE|THUIIOB JTATYUKOB u
XapaKTePUCTUKY [T JaTYUKA |3JIEKTPOJIOB B COOTBETCTBHU
¢ 3agadyamMu. OLeHKa yMEHHS
paccuMThIBaTh MapaMeTpsl U
XapaKTePUCTUKHU JaTYHKOB U
AJIEKTPOJIOB
BJIaJIETh metonamu|KontponbHeie pabotel  B| Bomonnenue | HeBwimonnenue
OlpefeNieHHs XapaKTePUCTHK|xXoJe ceMecTpa. 3ammral padoT B CPOK, paboT B CpoOK,
anexktponoB u UII, meromamu|mabopaTopHbIX paboT.| mpeaycMOTpeHHBI | TpeyCMOTPEHH
pacuera dKBUBAJIIEHTHHIX cxem|OIleHKa BIaJICHUs METOIaMK| 1 B pabounx Bl B pabo4nx
JaTYMKOB U 1peoOpa3oBaTeseli [onpeaeneHus porpaMmax nporpaMmax
XapaKTepUCTUK dJIEKTPOIOB
u WII, meromamu pacyera
9KBUBAJICHTHBIX cXeM
JaTYUKOB "
npeoOpaszoBaTenent
3HATh OCHOBHBIC (pusnueckue |KonTponbHble paboTel B Bemmonnenne | HeBbimonHeHue
OIIK-|npunymnsl, uenons3yemsie xo7e cemecTpa. 3ammral paboT B CPOK, paboT B CPOK,
7w TOCTPOCHHS TTEPBIIHBIX 71a00paTOPHBIX pabort.| mpeayCcMOTpEeHHBI | IPEAyCMOTPEHH
TectupoBanme 3HaHWH| ¥ B paboumx BIil B pabounx




UII; Bonpockl coriacoBaHusi  [TEOPETHYECKOTO MaTepHaja.| Mmporpammax porpaMMax
NI u O ¢ 3neKTpOHHBIMU AxTHuBHAs pabora Ha
YCTPOHCTBAMHU YCHIICHUSA H MIPAKTHYECKUX 3aHITHIX
00pabOTKH CUTHAJIOB
ymeTs BbIOMpaTh HamOonee|l[lonroroska k| Brmonnenne |Hesbimonnenue
3¢ PEKTUBHBIN OECKOHTAKTHBIN [IPaKTHYECKUM paboram.| paboT B CpOK, paboT B CpoOK,
METO/T cheMa MeHNKO-|BrImoHeHne mpakTHIeCKUX | IPeyCMOTPEHHBI | IpeTyCMOTPEHH
OmoJytornueckoi MHpOpMaMKA |d  JTa0OpaTOpHBEIX  paboT| ¥ B pabounx BIii B pabodnx

pabor. Konrtponbubie| mporpammax nporpaMmmax

paboTBl B XOIe ceMecTpa.

Pemenne 3amad. OueHka

YMEHUS BBIOMpaTh Haubomee

3¢ GeKTUBHBIN

0OECKOHTaKTHBIN METO/T

cheMa Me/INKO-

OHMOJIOTYECKOM

nH(hOpMaIu
BlIaseTh Merogamu BeiOopa|lloaroroBka k| Boimonnenue |HeBbinonHeHue
OTEYECTBCHHBIX H 3apyOCKHBIX [[[PAKTUYECKUM  paboTaM paboT B CpoOK, paboTt B CpoOK,
¢up™m, paspabaTbBarOIUX H|3amuTa nabopaTopHBIX| MPeTyCMOTPEHHBI | TPEAYCMOTPEHH
Bemyckaomux WII m O mns|pabor. Ouenka BmageHws| ¥ B pabounx BIif B pabounx
MEINKO-OMOIOTHIECKUX METOJIaMHU BEIOOpa|  Tporpammax porpaMMax
HCCIIEA0BAHUM OTEYECTBEHHBIX u

3apyOeKHBIX bupm,

pa3pabaThIBAIOIITIX u

BeImyckatomux UIT u D must
MEINKO-OMOJIOTNUECKUX
HUCCJIIEI0OBAHUI

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl IpOMEKyTOYHOTO KOHTPOJIS 3HAHUN OIEHUBAIOTCS B 6 cemecTpe
TUTsl OYHOM (POpPMBI O0YUEHHUS 110 YEThIPEX0aUIbHON CUCTEME:

KOTIIMYHOY;
«XOPOIIIOY;
«yJIOBJICTBOPUTEIHLHOY;

«CHCYJOBJICTBOPUTCIILHO).

PesyabTarsl
Komn y Kpurep
o0yueHus,
e- UM
Tenm XapaxkTepusymiue — OtimmuHo | Xopomro Yaosi. Heynos.1.
copMHupOBaHHOCT
us aHuA
b KOMIIETEeHIIUN
3HaTh OCHOBHBIE Tect Brimosine | Beimonne | Beimosinenune | B Tecte menee
BHJIBI, KOHCTPYKIIHH HHE TecTa |Hue TecTa| Tecta Ha 70- 70%
- - 0
1 XapaKTEpPHCTHKH Ha 90 Ha 80 80% MIPaBHIIBHBIX
100% 90% OTBETOB
3JIEKTPOJIOB ISt
T[IK-2 MCIUKO-
OMOJOTUYECKHIX
HCCIIEIOBAHU I
YMETh BbIOupats(Pemenn | 3amaun | [Ipogemo |IIponemoncTp 3amauu He
tunel UIT i O Bfe peuIeHbI B | HCTPUPOB WPOBaH peLIEHbI




COOTBETCTBUU c|cTanzmap | moisHOM aH BEPHBIN X0
METOJaMHU Y |THBIX o0beMe M | BEpHBbIM | pelieHus B
3a1a4amMu NPAaKTUY |TIOy4YeHBbI| XOa | OOJBIIMHCTBE
IIPOBEJCHUS MEAUKO-[ECKUX BEpHBIC | pelIEeHUs 3a1a4y
OMOJIOrNYECKUX 3aj1a4 OTBETHI | BCEX, HO
HCCJICTOBAaHUM, HE
paccunThIBaTH MI0JIy4YEH
pas3InYHbIC BEPHBIN
XapaKTEPUCTUKU OTBET BO
JJIEKTPOJIOB, BCEX
OINpEEIATh 3aa4ax
HEe00XOUMBIE
TEXHUUYECKHE
XapaKTEpUCTUKU JUIs
JaTYMKA
Brnaners  Meronamu(Pemenu | 3agaun | I[Iponemo |IIponemoncTp 3amauu He
onpezeneHus e pEIleHbl B|  HCTP UpOBaH pEeIIEeHbI
XapaKTEPUCTHUK IIPUKJIAL| IOJHOM | MpPOBaH | BEPHBIN X0
anektponoB u HUII, [HbIX oObeMe U | BEpHBIH | pellIeHus B
METOIaMU ~ pacyeTa(3azady B |MOJy4yeHbl| XoJ  |OoJIbLIIMHCTBE
HKBUBAJIEHTHBIX KOHKpPET | BepHbIE | pelieHus 3a1a4y
CXeM JIaTYMKOB H[HOH OTBETHI | BCEX, HO
npeoOpasoBareneil  |[mpeamer HE
HOM MOJIy4YeH
obnactu BEPHBIN
OTBET BO
BCEX

3aJa4ax
3HaTh OCHOBHBIE Tect Beimonne | Bemmonne | Bemmonnenue | B tecte Mmenee
dsnyeckue HHE TecTa | Hue TecTa| Tecta Ha 70- 70%
NPUHIHITH, Ha 90- Ha 80- 80% IPaBUIBHBIX
UCIIOJIb3YEMBIE IS 100% 90% OTBETOB
IIOCTPOEHHUS
nepsuyHbIX UII;
BOIPOCHI
cornacoanus UII n
D € INEKTPOHHBIMH
yCTpOiCcTBaMu

OIK-|ycunenus n
7 00pabOTKH CUTHATIOB

YMETH BbIOupats(Pemenn | 3amaun | [Ipogemo |IIponemoncTp 3amauu He
Haubosee e peIleHbl B|  HCTP MpOBaH pEeIIeHbI
3P PEeKTUBHBII CTaH/Jap | MOJHOM | MPOBaH | BEPHBIN XOA
OEeCKOHTaKTHBII THBIX oObeMe U | BepHBIH | pelleHus B
METOJ ChEMa|[PaKTHUY |TIOy4YeHBbI[ X0a | OOJBIIMHCTBE
MEAUKO- €CKHUX BEpHBIE | pelieHus 3a/1a4y
O6uonornyeckoi 3a1a4 OTBETHI | BCEX, HO
uHpopmaruu HE

MOJIy4EH

BEPHBII




OTBET BO
BCEX
3aJa4ax
Biagerb  Merojnamu|Pemenu | 3amaun | I[Ipoaemo |[IpogemoncTp 3amaun He
BBIOOpA e pelIeHbl B|  HCTP HUpOBaH pelIeHbI
OTE€UYECTBEHHBIX U|OpUKIaa| MOJTHOM | WpOBaH | BEPHBIN X0
3apyOek)HBIX  (UPM, |HBIX o0OBbeMe U | BepHBIN | pEIICHUS B
pa3pabaThIBAIONIUX H|3a7a4 B |TIOJTYYCHBI XO1I OOJIBIIMHCTBE
BoiycKaromux MII u|koHKpeT | BepHBIE | pelieHus 3a7a4
D gIgd MeOUuKo-|HOH OTBETHI | Bcex, HO
OMOJIOrNYECKUX IIpeaMET HE
HCCJICTOBaHUM HOM MOJIy4YEeH
obnactu BEPHBIN
OTBET BO
BCEX
3aJa4ax

7.2 IlpuMepHbIii mNepeYeHb ONEHOYHBLIX CpeACcTB (THIIOBbLIE
KOHTPOJIbHBbIE 33JJaHUsl WJIM MHbIE MaTepHajibl, HeOOXOAUMBbIE IS OLEHKHU
3HAHU, YMEHUI, HABBIKOB H (WJIH) ONbITA 1eSATEJIHHOCTH)

7.2.1 TIlpumepHblii TmepeYeHb 3aJaHUl ISl TNOJATOTOBKHM K

TEeCTHPOBAHUIO
1) Kakoii nnd)poii Ha pUCYHKE OTMEUYEH SIEKTPOIIUT
1_1 1 -—-;I
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2) Kakoro arextpora HeT B KIIaCCH(DHKAIH BUIIOB IEKTPOZIOB B 3aBUCHMOCTH OT OCOOCHHOCTEH MX Y4acTHs B CheMe
ouororentmaios. | Oreonsmii 2 [poomsimii 3 [orenmmanshbiii 4 Hynesoit 5 HelirpabHbiid

3) Yem ompenernsiercs: CIOKHOCTh pervcTpaiin dnektpodmuon-it ua-1pm? 1 INomsmksHoctsio crpykryp BO, ¢
KOTOpOTO CHUMAETcsi CHrHal 2 MaiblMM aMIUIMTYJaM{d TIOJIE3HOIO CHTHala M OOMBIIMM YpOBHEM IoMeX 3
Bo3spacranieM conpoTHBII-S IPY yMEHBII-U YaCTOTHI

4) Karoii ieK1por BBOIUTC BTKAHATIpY riomorpriorion nib1? 1 Crepreenoit 2 1 kbt 3 pcramsHbiii 41 JpoBoiodHb i
5)Brmicats: WEKTPOJ, — 3TO MHOTOMNOMIOCHBI 3MIEKIPOIl, TOKOCHEMHBIE TTOBEPXHOCTH
KOTOPOT'O PACTIONIOMKEHBI Ha OJTHOM PeAThHOM T BOOOPAKAEMOM TIOBEPXHOCTH 1 FIMEIOIIIHE PA3HBIE IICHTPBI

6) TTomsprzarust S7IeKTPOIOB — 910 ... . | VIBMeHeHwe 3/IeKTPOIHBIX CTAIMOHAPHBIX TIOTEHIMATIOB U COOTBETCTB-X MM
MEKJIEKTP-X HAMPSDK-H TPY 3aMBIKaHUM IEKTPOIHBIX 1ienel 2 TIporece pacrama MomeKy IeKTpoa Ha HOHBI TIPH
TPOXOXKI-H Yepe3 Hero 3JEKTPHY-TO TOKa 3 YBENMY-¢ KOHLI-IMKA HOCUTeSIeH 3apsiia y TIOBEPXHOCTH pasziesia MEKTPO -
ATEKTPOITUT BCIIE/ICTBUAE HECKOMITEHCUPOBAHHOCTH CHJT MEKMOJIEK-TO B3aMMOJICHCTBIS Ha paznesie 3THX cpen. 4 I1o
oOparrMasi XUMUY-S1 PeaKiysl, MPU KOTOPOH MPOMCXOIUT OOMEH MOHAMM MEXKIy TBEPIBIM BEII-M M PacTBOPOM
EKTPOIHTA

7) Yem ompefiersieTcst paBHOBeCHB A rioTertman anektporma? 1 Tpasriom Barr-Todpa 2 Vpasrernem Heprcra 3 3akoHoM

Tecca4 Dpdexrom [enbree 5 Ypasrerrem Opocta

8) Ha PUC ABHMXKCHUEC 3aPsA0B MCKAY DJICKTPOAOM U JJICKTPOJIUTOM OTPAXKACT
p =
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9) Kaxwie a11eKTpoIp! He MPUroIHBI 1T CheMa aneKTposHIiehai-ver? | EMkoctHbIe2 PesuctuBHble 3 MOCTHKOBBIE
10) Yro m300pakeHo Ha pUCyHKe?
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1 DxBrB-T cXemMAaTeKTPORA 2 JKB-1 cxeMa o0ITiero nMerarca YiekTpor-bO 3 Dxe-stvonens BO 4 DKB-1 cxeMa MAKPOIKTPOIA

11) T'nie Ha cxeMe M300pakeHO COMPOTUBRIICHHE AMHAepMIca o aektporom? 1R1 2R2 3R3 4R4

12) Kakue 351eKTpobl HCHONB3YIOT 15 OTBeAeHHs OrornoTeHuanoB Meii (AMI)? 1 Uronpuatsie 2 CTepKHEBbIE
3 Crmpasbhble 4 J{icKoBbIie

13) TloBepXHOCTHBIC 3MEKTPO/BI I CHATHS ... OOBIYHO IPE/CTABISIOT COOOM HEOONBIINE JUCKU JTUAMETPOM
OKOJIO CeMH MIJUTMMETPOB I MAJICHBKHE TPaHYJIbI ([IIAPUKH) TIPUTIOS, KOTOPBIE 3aKPEIUISIOTCS Ha 00€3KUPEHHON
roBepxHOCTH Kookt 1 OMI™ 2000 30KIT 4KIP

14) Iouemy smextpomsl Ag-AgCl xpamsr B TemHoTe? 1 KBaHTBI cBeTa BBI3BIBAIOT BHYTPeHHMH (PoTO3(h(EKT, UTO
MPUBOJIUT K MCKAKCHUIO CHTHANIA TIPU JaibHeWIner skciutyarammu 2 CepeOpo okucisercs Ha ceery 3 Ilpu
JUTATENTFHOM TIpeOBIBAHMM HA CBETY SJIEKTPOIBI yTPAadMBAIOT CBOMcTBA oOparmmoct 4 XIopucToe cepedpo
paznaraercsi Ha CBETY

15) Kakwue TpeOoBaHMS K AJEKTPOAAM ISl UPE3KOKHON EKTPOHSHpOCTUMYJIsn? 1 OTCYTCTBHE BUCLICPATIBHBIX
Oorield, HapyIIeH!I pUTMa Cep/lia, HATMUWSI MMILIAHTUPOBAHHOTO BoAMTeNs putMma. 2 CoeiuHsieMBIe TIPOBOJA HE
JIOJDKHBI HAXOIUTHCS B KOHTAKTE C IEKTPOIMTOM 3 Hamure qocTaTouHO MIMPOKOM 30HBI OOPaTHMOCTH 3JISKTPOIA
TPH 33JaHHBIX TOKaX CTUMYJSIH 4 V30msimst 3J1eKTpozia JOIbKHA OBITh BBIMOJHEHA CHCIUATBHON SMATBI0 WK
0aKEIIMTOBBIM JIAKOM

16) K wemy mpuBomuT mportekanwe Oonbimx TokoB 1o Ag-AgCl amektpomam? 1 k OombumM momexam 2 K
TIPEBPAIIICHHUIO 3ISKTPOIOB B «urcToey Ag mm AgCl - coemurenre 3 K kopoTkoMy 3aMbIkaHnio 4 Hu k qeMy, T.K.
MpoTeKaHre OONIBIINX TOKOB HE BIMSIET Ha AIIEKTPOIBI

17) Ilpu iepexoie B 00IaCTh, JISKAITYIO CJIEBA OT TOUKH A (CM. PHC. ), TPOXOIAT PEAKITHH, B PE3-Te K-PhIX
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SIIacTE IS macTs
- 1E";r]z-; ¥ HeoODaTHMOCTH :06pa,T. I = OBnacTe HECSPATHMOCTH

18 M3MeHeHne KMCIIOTHOCTH CPEIibl, OKPY KAIOLIEH AIEKTPOJI, YTO MOYKET IIPUBECTH K MOBPEIKIEHHIO ITOBEPXHOCTH
aNeKTpoa. 2 MoXeT NPON30MTH MOBPEXKICHNE MTOBEPXHOCTH 3J1eKTposa. 3 VI3MeHeHNe KUCIOTHOCTH CPEribl, OK-
PY’KaroILei 2IEKTPO]T, YTO MOXKET IPUBECTH K TIOBPEXKICHHUIO TKaHEH. 4 MoyKeT MPOM30MTH MOBPEKIEHUE TKaHEH.

7.2.2 llpuMepHblii nepeveHb 3aJaHMil AJsl pelIeHUs] CTAHIAAPTHBIX

3agav

1) D10 MeTaIY-e WIEKTPOIBL, TAKUE Y KOT-X JIEKTPOIHAS PEaKIWs POHCXOUT TOJIBKO MEKITy MET-M 3JIEKTpozia U
ero karrnonamu Me*, Haxozsti-cst B pactBope 1 DreKTposas! TiepBoro poza 2 DeKTpopl 2-T0 poza 3 DieKTpoas 3-To
pona 4 CTeKITHHBIE 3J1e-7TbI

2) DTH MeKTPOIIBI TPEICT-T COOO0H CIIOKHBIE CHCTEMBI, TIOCKOJIBKY MX TIOTEHILIMAIBI 3aBUCST HE TOJBKO OT aKTHBHOCTU
TIOTCHIMAIT ONPE/IE-X MOHOB B PacTBOpe (KATHOHOB WM aHWOHOB), HO M OT TApLIMAIBHOIO JaRII-s Tasa B pactBope 1
OIEKTPOIBI IEPBOTO pozia 2 DMEKTPoIs! 2-To pora 3 DnekTpomst 3-10 poria 4 CTeKHHBIS Ye-TIbI

3) Uem oOycClOBIEHA CEMEKTHBHOCTE MEMOpaHbI CTEKISHHOrO 3jektpoma? 1 Tommmmoi memOpaHsr 2
Konnentparmeii onpenen-x noHoB 3 MeTaiuioM, HaxoUII-C BHYTpH 31eKTpoaa 4 CoctaBoM CTeKIa

4) J11s 4ero UCTIoNb3yeTcst 3Ta cxeMa (CM. PHCYHOK)?
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1 JIo1st m3MepeHus IMITeIaHca SIEKTPOI-JISKTPOIHT 2 JI71st M3MepeHus MMITeIaHca SIeKTponoB 3 [t n3mepeHus

HanpspkeHust norsipyzaimu 4 J{ist i3MepeHHst AIeKTPOMEXaHHYECKOTO LITyMa
5) JIyist iBMepeHust 4ero KCTion-cs 3Ta cxeMa (CM. pucK)?
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1 MnenanHca AMEKTPOIT-AIEKTPOIIUT 2 UMITEIAHCA TEKTPOIOB 3 HAMPSDK-SI TIOVSIPU3-1 4 SNIEKTPOMEXAH-TO IITyMa
6) JIys1 MBMEpEHIS Yero UCTION-Cs 3Ta cxeMa (CM. PHC-K)?
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1 mMIIeIaHCa AEKTPOI-TICKTPOIIUT 2 UMITEIAHCA AMIEKTPOIIOB 3 HATPSDK-ST TIOTSIPI3-H 4 SIIEKTPOMEXAH-TO IITyMa
7)[ e Ha cxeme 3ByKoBoii rereparop? 1 23 B ATIR
8) Jlyist vBMepeHpst Yero KCTIoN-Cs 3Ta cXeMa (CM. prcK)?
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1 MMIIenTaHCa AMEKTPOI-3MEKTPOIINT 2 MMIIEIAHCA HIEKTPOIIOB 3 HANPSDK-51 TIOSBIPH3-1 4 AEKTPOMEXAH-TO IyMa

9) Kakas BesMUMHA PErUCTPUPYETCS B XOJIE M3MEPEHHS [1apaMeTpoB fieKTpoMexanuueckoro 1yma? 1 Crta Toka 2
Yposens 1ryma 3 Hanpspkerre 4 ConpoTrriieHre

10) IMpu kaxux mapameTpax MpOM3BOIAT M3MEpeHHe nMrienanca drekrpor-ektpormt? 1 Tlpu nanpsok-u U=5 B Ha
actore 50 kI 2 TTpu Hanpspxu U=5 B Ha wactore 50 Tt 3 Tpu vanpsox-d U=l MB Ha gacrore 20 kI 11 4
[Mpu Hanpsox-u U;=I B Ha yactote 20 I'ix

7.2.3 IlpuMepHblili mepeyeHb 3aJaHMil JJIS1 pelleHUs] TPUKJIATHBIX

3agav

Nel
OmnpenenuTts JAIHHY TMPOBOJHUKA, €CIH €ro conportuBicHue paBHO 0,40M, yIoenmpHOE CONPOTHUBICHHUE HHUKENS P
=0,068 MxOm/M, mIUpHHA JEHTHI 1cM, TONIIWHA JIEHTHI 1 MM

[1neHouHbI pe3ncTop COCTOUT U3 3-X YYaCTKOB UMEIOLINX PA3JINYHOE CONTPOTHBIICHUE KBAAPATOB
IUIEHKH, conpoTusieHue 1Mm? 1is nepsoro kBajapata =100mM, Broporo kBagpara 200M, TPETHETO
kBazapara 300M3Mm
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Ne3
[loreHnOMETp C HOMHHAIILHBIM CONPOTUBICHHEM Ro MCHONB3yeTcs B KauecTBE AAaTYMKA CMEIICHUS.
[TpoBosoka HamoTaHa Ha Kapkac BbICOTOH H u Ttommuuoit b. UYwmcno ButkoB N. VYnembHOe
CONIPOTUBIICHHE MaTepuana p. M3BeCTHO, 4TO CONPOTHBIICHWE 3aBHCUT JIMHEHHO OT IEpPEMEICHUS.
OnpenenuTs A1ruaMeTp MPOBOJIOKHU U JUIMHY BUTKA.

Ne4
ConpoTuBIeHNEe €MKOCTHOro paatdnka = 10MOwm, S=lcm? Omnpenenurs pacCTOSHUE MEKIY
00KITamKaMu, 4TOOBI TaTIYMK MPOITYCKaI 9acTOTHI BhImne 20k .

Ne5

Meramnyeckuii  MHKPORJIEKTPOA ~ MMEET KOHLIEBOM  y4acTOK, KOTOPBIA  MOXHO  CUUTaTh
mwinHApudeckuM. CaM MeTall uMeeT nuaMeTp IMKM, AmuHa 3MM, yIeJlbHOE COIPOTHBICHUE MEIU P
=1,72*10® Om/m. OnpesieIuTh CONPOTUBIIEHHE.

Neb
[locnenoBaTensHO cOeMHEHHBIE HUXPOMOBasi U MEIHAs POBOJIOKH, yACIBHOE CONPOTUBICHUE MEIH P
=1,72*10® Owm/m, ynenbHoe comporuBnenue Huxpoma p =1,12*10% Om/m. Onpenenuts OTHOLIEHHE
KOJMYECTBA TEIUIOTHI, BBIAEIEHHOE Ha IIPOBOJHUKAX U OTHOILIEHHE MaJACHUS HAPSKEHHUS.

Ne7
Karymika, usroroBiieHHas U3 meaud umeer comporusieHue 10,8 Owm, ee macca = 0,3kr. Onpenenurb
JUIMHY ¥ IMaMeTp KaTylIKH. Y ieJbHOe conpoTusienue meau p =1,72*10% Om/M, miotHocTs Memu 8500
Kr/m3,

Ne8
KoakcuanbHbI KOHIEHCATOP MMEET eMKOCTh 2,4%107% @, ero mnmua 3cm, Hapy)HbIA paguyc 12mm.
HeoOxoaumo onpenenuTs BHyTPEHHUM paanyc.

Ne9
[Ipy n3MepeHny TONIIMHBI JIEHTHI ¢ TIOMOIIBIO EMKOCTHOT'O IaTUYMKA C PACCTOSHUEM MEXIY OOKIaJKaMH
B IMM OH MOKa3ajn BEIMYMHY TOJIIMHBI JIeHTHl paBHyo 0,2MMm. OmnpenenuTs W3 KaKoro MaTrepuania
W3rOTOBJICHA JICHTA-IUAJICKTPUK, €Cir OylleM CUMTaTh, YTO MEXAY OOKIaJKaMH HAXOAWUTCS BO3AYX
(BakyyM), a eMKOCTh KOH/IEHCATOPA C JICHTOH = 1,967*10* @. [Tnomanp 006xiamok=20cm>.

Nel0
UzBectHo, uto mpu Temmnepatype 100°C 3C tepmonaps! xenezo-maTuHa paBHa +1,8MB, a OJIC
TepMonapbl HUKeNb-Tu1aTnHa =-1,5MB. Uemy paBna 3J]C TepMomnaps! *ene30-HUKENb PU TEMIEpaType
100 °C? Onopnas Temmneparypa Bo Beex cirydasx pasHa 0°C.

Nell
N3BectHo, uro mpu Temmeparype 100°C 3JIC Ttepmomapsl Menp-komens paBHa +4,75MB, a OJIC
TepMomapsl  xpomenes-konens =+6,95MB. UYemy paBaa OJIC Tepmomnapbl XpOMENb-MeIb IpHU
temmeparype 100 °C? OnopHas Temreparypa Bo Bcex cirydasx paBHa 0°C.

Nel2
[Ipu u3mMepeHnn TemIiepaTypbl ¢ MOMOIIBIO TepMOnapsl BoJabTMeTp nokasai 30,415 mB. Yemy pashna t°C
OTIOPHOTO cHas, eciiu u3Mepsiemas temreparypa =750°C. [Ipu penieHnn UCTIONB3yHTE TPAlyHPOBOYHYIO

TaOIUITY
T,°C 0 20 50 100 150 200 250 300 350 400 45
E(T,0°C) 0 0,798 | 2,023 | 4,096 | 6,138 | 8,138 | 10,15 | 12,20 | 14,29 | 16,39 | 18
MB 3 9 8 7 6
T,°C 500 | 550 600 650 700 750 800 850 900 950 10
E(T,0°C) 20,6 | 22,77 | 24,90 | 27,02 | 29,12 | 31,12 | 33,27 | 35,31 | 37,32 | 39,31 | 41
MB 44 6 5 5 9 3 5 3 6 4 6

Nel3
[Ipu u3MepeHUuU TeMmIepaTypbl OMOPHBINA crail TepMomapsl ObLI cTaOWIM3upoBaH Ha ypoHe 100°C,



m3mepsiemas Temrneparypa=900°C. Kakyio Benmmuuny DJIC mokaxer BojabT™merp? Ilpu pelieHHH
HCTOJIB3YHTE TPAlyHPOBOYHYIO TaOJIHUIY

T,°C 0 20 50 100 150 200 250 300 350 400 45

E(T,0°C) 0 0,798 | 2,023 | 4,096 | 6,138 | 8,138 | 10,15 | 12,20 | 14,29 | 16,39 | 18

MB 3 9 8 7 6

T,°C 500 | 550 600 650 700 750 800 850 900 950 10

E(T,0°C) 20,6 | 22,77 | 24,90 | 27,02 | 29,12 | 31,12 | 33,27 | 35,31 | 37,32 | 39,31 | 41

MB 44 6 5 5 9 3 5 3 6 4 6
Nel4

[Ipn w3MepeHHH TeMIlepaTypbl B TI€YM C IIOMOIIBIO TEepMOIaphl BOJBTMETP IoKazan 7,82MB.
TemmepaTypa XOJMOIHOTO cras TepMmorapbl Obuta crabwausupoBana Ha 100°C. IMome3ysce Tabmuriei
ONPEJICIUTh TEMIIEPATypy B MEUH.

T,°C 0 |20 100 200 300 400 500 600 700 800 900 (
E(T,0°C) 0 (011 065 |1,44 |233 |325 |423 |524 |6,27 |7,34 |847 |9,
mB

Nel5
[Tob3ysCh SKBMBAJICHTHOM CXEMOW MNBE30JaTYMKA ONPENEIMTE €ro BBIXOJHOE HAINPSIKEHHE NPH
neiictpyronieit Ha Hero cwie F=10H. Ilapamerpsl mbe3onpeoOpa3oBaTelis: COMPOTHUBICHUE YTCUKH
npeobpasoparens R,=10! Owm, mnomans mnactua 100 mm? TommmHa nbe3omaTepuana 1mm,
nbesomonyss d=2*10712 Ki/H. Ilpoussenenue £g0=5*10° ®/m.

7.2.4 IlpumMepHbIii NepevyeHb BOMPOCOB I MOATOTOBKH K 3a4eTy

He npegycMoTpeHo yueOHBIM IIAaHOM

7.2.5 IlpumepHblii mepedyeHb 3aJaHMil JIA pelIeHHs] NMPUKJIATHBIX
3aga4

1. Tlonarue uzMepuTenbHOro mnpeoOpazoBaresisa. Pacder mepexoaHbIX U
nepeaTOYHbIX XapaKTePUCTHK.

2. Mertponornueckue xapakrepuctuku HMII.  Pacuer mnorpemmnocren,
aAMIUTUTYTHBIX, (Da30BBIX U YACTOTHBIX XapaKTEPUCTUK, UyBCTBUTEILHOCTH.

3. Emxoctabie UI1. Emxoctaeie UT1. Pemienne 3anau.

4. Ontnueckue UII. Orrmrueckue YT Perenue 3anay.

5. Pesucrtusnbie UI1. Tenszopesucrtopsl. Pesuctusabie U1 1. Pemenve 3anau.

6. Termosbie UII. Tepmuaeckue UII. Termosbie UIT. Tepmudeckue UL Pemenue
3a71a4.

7. IIsez0anexkrpuueckue UII. Termossie UI1. Tepmuueckne UII. Pemenne 3amauy.

8. YnbrpassykoBsie UII. Yinbrpa3zsykossie UII. Pemienue 3amau.

9. OnroBosokonnsie UI1. OnroBosokonnsie MUI1. Penrenne 3agay.

10. Jatunku wnonwmsupyromiero uznydeHus. XUIIT. Jlatunku HOHM3HPYIOLIETO
m3iyyenus. XUIIT. Pemenue 3anay.

11. Dnexrpoasl. O6mme nouatus. Knaccudukamms siexktpogoB. CrocoObl
HAJIOKEHUS. DJIEKTPO/IbI B MeIUIIMHE. PelieHue 3a1auy.

12. CriocoObl HaNOKEHUSI AIEKTPOI0B. Pe3uCTHBHBIE 1 EMKOCTHBIE YJIEKTPOIBI.
O06001ICHHOE CONPOTHUBIICHUE MICKTPOI-3ISKTPOIHT. Perierue 3aay.

13. TloMexu ¥ TMOrpPEemIHOCTH B BJIEKTPOJAX. OKBUBAJICHTHBIE CXEMBI.
Onpenenenue HaNpsKEHUS TOJSIPU3allUM U MOJSIPU3YIONIETO TOKa. AHaIN3
MOMEX B AJEKTpoaax. Pemenne 3anay.

14. Marepuanbl 31€KTPOJOB sl PA3IMYHBIX MEAUIIMHCKUX JIUArHOCTUYECKUX U



TepareBTUUECKUX UccienoBanmii. Pemenue 3am1ayd Ha ypaBHenue HepHcera.

15. CrexnstHHBIE 371eKTpoabl Uil u3Mmepenus Ph. Ph-merpel. Pemenne 3amad. 16.
CreHapl 111 OIEHKU METPOJIOTMYECKHX XapaKTEepUCTHK AJIeKTpoioB. OrmpeerncHue
HaTPsDKEHUS TIOJSIPHU3AIAN, IMITEIAHCA H TITyMOB JIeKTPOIOB. Perienye 3a1ad.

17. Mukposaektpoabl. OOpaTUMOCTh 3JIEKTPOAOB. 30HBI 0OparumocTy. [IpomyKTet

pacrnaa. Peakiym otineruienust. Pertienvie 3aia4.
18. 3akmrountenbHOE 3aHATHE. Pelenne 3aaa4 mo BCEM TeMaM

7.2.6. MeToguka BBICTABJIEHUS OIEHKU NPH MPOBEIEHUH HTOTOBOM
aTrecTanun

DK3aMeH MPOBOAMTCS TI0 TECT-OMIeTam, Kaxablid U3 KOTOPhIX coaepkut 40
BOIIPOCOB U1 6 3amad. Kaxkaplii MpaBHIIBHBIA OTBET Ha BOIIPOC B TECTE OIICHUBACTCS
1 GamnoM, 3amauda oueHuBaercs B 10 GammoB (5 GamioB BepHOe pelieHHE U 5
0aJI0B 3a BepHBIN O0TBET. MakcuMaabHOE KOIM4ecTBO HabpanHbix 6amnos — 100.

1. Ouenka «HeynoBieTBOpUTENHHO» CTABUTCA B Cllydae, €CIU CTYACHT
HaOpan menee 50 6aoB.

2. Onenka «YIOBIETBOPUTEIBHO» CTAaBUTCS B CiIy4yae, €CIU CTYACHT
HaOpan ot 51 1o 69 Ganos

3. Ouenka «Xopolo» CTaBUTCS B cllydae, eciu CTyJeHT HaOpan ot 70 1o
84 6amnnos.

4. Ouenka «OTIMYHO» CTaBUTCS, €CIM CTyAeHT HaOpan ot 85 mo 100

0asoB.)
7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB
Kon
KOHTPOJIU
KonTponupyemslie pa3aensl (TeMbl) . HaunmeHnoBanue o1ieHOYHOrO
Ne /it pyemMon
JACIIUTUTUHBI CpencTBa
KOMIIETEH
005078
1 Beenenue. Hsmepurensubie| [IK-2, |Tecrt, 3ammTa U OTBETHI 110
npeodpasosarenn. OOmIHe TOHSTHS OIIK-7 |npe3eHTanusM U 1a00paTOPHBIM
paboTam, pelieHre 3aaad
2 Merponornueckue xapakrepuctiuku U1 [IK-2, [Tecr, 3ammra 1 OTBETHI 1O

OIIK-7 |mpe3eHTanusM u J1abopaTOPHBIM
paboTamM, pelieHue 3a1a4

3 Emxoctaeie UI1. Ontnyeckue UIT IIK-2, |Tecr, 3ammTa 1 OTBETHI 110
OIIK-7 |npe3eHTanusM U 1a00paTOPHBIM
paboTtam, penieHue 3a1a4d

4 Pesuctusnbie UI1. Tenzope3ucTopsl. IIK-2, |Tect, 3ammTa ¥ OTBETHI 10
OIIK-7 |mpe3eHTanusM u 1abopaTOPHBIM
paboTam, pelieHue 3aaad

5 TemoBbie UIL. Tepmuueckue HUIL| TIK-2, [Tecr, 3ammra U OTBETHI 11O
IIbe30nmexrpuyeckue UIT OIIK-7 |mpe3eHTaMAM U 71a00PaTOPHBIM
paboTam, pelieHue 3aaad
6 Visrpassykossie UII. IIK-2, |TecT, 3amuTa ¥ OTBETHI 110

OIIK-7 |npe3eHTanusM U 1a00paTOPHBIM
paboTtam, penieHue 3a1a4d

7 OnroBoaokonusie UIT. [IK-2, [Tecr, 3ammra 1 OTBETHI IO
OIIK-7 [mpe3enTarusm u 1ab0paTOpHBIM




paboTtamM, perieHue 3a1au

8 JaTunku HOHU3HPYIOLIET0 m3nydenus.| [IIK-2, |Tect, 3amuTa ¥ OTBETHI MO
XUIIT. OIIK-7 |mpe3eHTaIlMsAM U J1a00pPaTOPHBIM
paboTtam, penieHue 3a1a4
9 ONEeKTPObL. OOmue nousatus.| [IK-2, |Tecr, 3ammura U OTBETHI 11O
Knaccupukauust ~ snexrpogos.  Crocobel| OINIK-7 |npe3eHTaMsAM U 1aG0paTOPHBIM
HAJIOJKCHHU. paboTtamM, perieHue 3a1a4
10 ITomexu u mnorpemHocty B 3nekrpogax.| IIK-2, |Tect, 3amura 1 OTBETHI O
OKBHBAJICHTHBIC CXEMBL. OIIK-7 [mpe3eHTarusaM u 1abopaToOpHBIM
paboTam, pelnieHue 3aaad
11 Marepraisl  onmektpomoB g1 paymuseX| [IK-2, [Tecrt, 3ammra U OTBETHI 110
MEIMIIMHCKIX JMArHOCTHICCKIX 1| OIIK-7 [mpe3eHTanusm U 1a00PaTOPHBIM
TepareBTHIECKUX UCCIIEOBAHNIA paboTaM, peleHne 3aa4
12 CrekIIsTHHBIC 3JIEKTPO/bI 1 u3Mepenus Ph [IK-2, |[Tecr, 3ammra 1 OTBETHI IO

OIIK-7 |mpe3eHTanusM u J1abopaTOPHBIM
paboTtam, pelieHue 3a1a4

13 Crengpr g ouenku  merpororvueckux| IIK-2, |Tecr, 3amura u OTBETHI 1O
XapaKTePHUCTHK JICKTPOJIOB OIIK-7 |mpe3eHTanusM u J1abopaTOPHBIM
paboTtam, pelieHue 3a1a4
14 Muxkpoanekrpoasl. O6patumocts 2nektpoaos | I1K-2, |Tecr, 3amura 1 OTBETHI 110

OIIK-7 |nmpe3eHTanusM U 1a00paTOPHBIM
paboTam, penieHue 3aaa4

15 3aKIIOUYUTEILHOE 3aHITHE [IK-2, |[Tecr, 3ammra 1 OTBETHI IO
OIIK-7 |mpe3eHTanusM u J1abopaTOPHBIM
paboTtam, pelieHue 3a1a4

7.3. Meroanueckue MaTepHualibl, oONpeAesiomiie  NPOUHEAYPHI
OLICHMBAHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA eATEJIbHOCTH

TectupoBaHue OCyHIeCTBISIETCS, JUOO TPU TOMOILIM KOMIIbIOTEPHOU
CUCTEMbI TECTUPOBAHUS, JIMOO C MCHOJB30BAHUEM BBIJIAHHBIX TECT-33JaHUN Ha
OymaxxHoMm Hocutene. Bpems tectupoBanus 20 MuH. 3aTeM OCYIIECTBISETCS
IpPOBEPKA TECTAa SK3aMEHATOPOM M BBICTABIISIETCS OLIEHKAa COTJACHO METOJMKH
BBICTABJICHUS OIIEHKH MPH NPOBEACHUU MTPOMEKYTOUHON aTTECTALINU.

Pemenue craHmapTHBIX 3a1ad  OCYIIECTBIACTCS, JUOO TIpU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JTMOO C UCTIOIH30BAHUEM BBIIAHHBIX 33124
Ha OymakxHom Hocutene. Bpems pemenus 3amad 20 MuH. 3aTeM OCYIIECTBIISETCS
MpOBEpPKA PEIICHUs 3aJay SK3aMEHATOPOM U BBICTABISIETCS OIEHKA, COTJIACHO
METOJIMKH BBICTABIICHUS OIIEHKH MPH MPOBEACHUN TPOMEKYTOUYHON aTTECTALINHU.

Pemienne mnpuKIagHBIX 3alad  OCYILIECTBISIETCSA, JUMOO TMpU  MOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, JIMOO C UCTIOIB30BAHUEM BBIIAHHBIX 3324
Ha OymakHoM HocuTene. Bpemsi pemenust 3agau 40 muH. 3aTeM OCYyIIECTBIISETCS
NPOBEPKA PELICHUS 3aJad HSK3aMEHATOPOM M BBICTABISETCA OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOUYHOM aTTeCTALINH.

8 YYUEBHO METOANYECKOE U UHO®OPMAIIMUOHHOE
OBECIHNHEYEHUE INCIHUIIJINHDBI)
8.1 Ilepeuenb YyueOHOI JUTEPATYpPbl, HEOOXOAMMOI i OCBOEHUS
AUCUMILTHHBI



1. Pomumono O.B., Kopoun E.H., Xyposa O.B. WsmepurenbHbie

peoOpa3oBaTeiy, AICKTPOALI H OMOCEHCOPHI: yaeOHoe mocooue. Bopornex: BI'TY .,
2007.

2. PommonoB O.B., Kopopun E.H. H3mepurenbHsie mpeoOpazoBaTeinu Hu
AIEKTpOoAbL: YyueOHoe mocodue. Boponex: BI'TVY., 2003.

3. Unsacos JI.B. buoMenunuHckas nu3MepuTeabHas TEXHUKA © Y4el. mocodue.
— M. : Breicmas mkoua, 2007.

4, MeToau4ecKkue yKa3aHHUs K BBIMOJHEHHUIO JTa0OpaTOPHBIX paboT MO Kypcy
«3mepuTtenpHbIe MPeoOpa3oBaTeNd U AJIEKTPOAbD» MO HAMPABICHUIO MOATOTOBKHU
0akanaBpoB 12.03.04 «buoTexHUYECKHUE CUCTEMbI M TEXHOJIOTUMW» THEBHOU (HOPMBI

oOyuenusi. JIPNe4 UIMuD Ilapamerpsl cpenpl, JIPNel UIMuD doroauonst, 129-2017

8.2 Ilepeyenr uHGPOPMANUOHHBIX TEXHOJIOIHH, HCHOJIb3yeMbIX MPHU
OCYIIEeCTBJICHMH 00pa30BaTeJIbHOIO Ipolecca MO0 AUCHHUILIMHE, BKJIKYAS
nepe4yeHb  JIMIEH3HMOHHOI0  NPOrPaMMHOIO  o0ecne4eHHusi, PecypcoB
HUH(GOPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «MHTEepHET», COBpPEeMEHHBIX
npodeccuoHaNbLHbIX 023 JAHHbIX M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[Iporpamma i TpPOBENECHHMS TECTUPOBAHUS HamucaHa Ha Kadempe.
CKpHUHIIOT NIPUBEICH HUKE

BoiSepurTe BAapUraHT oTBEeTa
OnNnrTrMmuUecKre
TemneparTypPpHele
MuruposmneKTprmdecKLe
TeHrn3IoMme TP Y- eCKLIe

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA AJIA
OCYHIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA

KomnploTepHblii  KJIacC,  OCHALIEHHBIH  IMEPCOHAJIbHBIMU  KOMIBIOTEpAMU  C
YCTaHOBJIEHHBIMH HAa HHUX MPOTPaMMHBIM OO€CleYeHHEeM JJisi TMPOBEACHUS TECTUPOBAHUS C
B03MOKHOCThIO Bbixosa B UTC «MHTepHET» A1 MOArOTOBKM Mpe3eHTalui, CTeKIsHHBbIA pH
METp, CTEHJ MJi1 H3ydyeHus mapamMeTpoB (OTOJUOOB, HU3MEPHUTENh MapaMeTPOB CPE.bI,
U3MEPUTEIIL COITPOTUBIICHUS KOKH YEIOBEKA.

10. METOJIMYECKHE YKA3ZAHUS J1JISI OBYUAIOLIUXCS IO
OCBOEHWIO JUCHUIIIAHBI (MOLY.JIST)

[To muctumnuue «M3mMepuTenbHble MPeoOpa3oBaTeNu W ANEKTPOABD) YUTAIOTCS JEKIUH,
MIPOBOJATCS MPAKTHYECKUE U JTA0OPATOPHBIE PAOOTHI.

OcHOBOW M3Yy4YeHHs AUCUUIUINHBI SBISIOTCS JIEKIIMU, HA KOTOPBIX H3JIaraloTcs Hambosee
CYIIECTBEHHBIE M TPYJIHBIE BONPOCHI, a TAKK€ BOMPOCHI, HE HAIIEININE OTPaXCHUS B y4eOHOM
nuTeparype.

[TpakTiueckue pabOTHI BBHIMOJIHSIIOTCS B ayJUTOPHUSIX CTYACHTAMH, pa3fesieHHbIMH Ha



MOATPYNIBl € 3apaHee IMOATOTOBJICHHBIMU TMPE3CHTALMAMU U pELUICHHBIMH 3aJadaMd B
COOTBETCTBUH C METOIMKAMH, TPUBEJICHHBIMH B YKAa3aHHIX K BBITIOJTHEHHUIO padoT.

JlaboparopHble paOOThI BHIMOIHIIOTCS Ha JIa0OpaTOPHOM 00OPYIOBAaHUH B COOTBETCTBHH C
METOJIMKAMH, TPUBEICHHBIMH B YKa3aHUSIX K BBITIOJTHEHHIO padoT.

Bun yaeOHbIX
3aHATHU

J_IGSITGJH)HOCTB CTYyACHTA

Jlexuus

Hamnucanne koHCHeKTa JEKUUNA: KPATKO, CXEMAaTUYHO, IMOCJIEI0BATEIbLHO
¢bukcupoBaTh  OCHOBHBIE  IOJIOKEHMs, BBIBOJBI,  (HOPMYIHPOBKH,
00001IeHNs; TTOMEUYaTh BaXHBIC MBICIH, BBIICIATH KIIOYCBBIC CJIOBA,
TepMuHBbL. [IpoBepka TEpMHHOB, MOHATHI C MOMOIIBIO SHUUKIIONEIUH,
CJIOBapel, CIPAaBOYHHKOB C BBHIIMCHIBAHUEM TOJKOBAHUW B TETPalb.
O6o3HaueHue BOIIPOCOB, TEPMHUHOB, MaTepuaia, KOTOPbIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMou Jureparype. Ecnu
CaMOCTOSITENIbHO HE yJaeTcsi pa3odparbcs B MaTepuaie, HEoOXOIHMMO
chopMyIHpoBaTh BOIPOC U 3a/aTh IMpPENojaBaTeNl0 Ha JIEKIUU WM Ha
MIPAKTUYECKOM 3aHSATHH.

[IpakTuueckas pabora

[TpakTyeckue paboThI MO3BOJISAIOT HAYUUTHCS IPUMEHATh TEOPETUUECKUE
3HAaHUA, TOJY4YEHHbIE HA JIEKUMU IpPU PEIICHUU KOHKPETHBIX 3ajad.
YroObl HanboIEee PALlMOHATIBHO U MOJIHO UCIOJIb30BaTh BCE BO3MOKHOCTH
MPAKTUYECKUX 3aHATHH Ul NOJATOTOBKM K HMM HEOOXOJUMO: CIIELYyEeT
pa3o0paTh JIEKIUIO 10 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCSA C
COOTBETCTBYIOIIMM pPa3/eJIoM y4eOHHUKa, MPOpadboTaTh AOMOIHUTEIBHYIO
JUTEpaTypy M HMCTOYHUKHU, DPEUIMTh 3aJaud, IOJrOTOBUThH JOMAIlHUE
IIPE3EHTALMU U BBIIOJIHUTD JPYTI'He NMCbMEHHBIE 33 JaHusl.

JlaGopaTopHas pabota

Jlaboparopubie  pabOTHI MO3BOJISIOT HAYYUTHCS MPUMEHSITh
TEOPETUYECKHE 3HAaHWs, TOJYYCHHbIE Ha JIEKIHHA TPH PEIICHUH
KOHKPETHBIX 3a1ad. YT1oObl Haubojee palMOHAIBLHO M IOJIHO
UCTIOJIB30BaTh BCE BO3MOXKHOCTH JIA0OPATOPHBIX JJISI TIOJTOTOBKHA K HUM
HE00X0IMMO: CllelyeT pa3o0paTh JIEKLHUIO 10 COOTBETCTBYIOIEH Teme,
O3HAKOMHUTCSI C COOTBETCTBYIOIIMM pa3iesioM y4eOHHKa, MpopadboTarh
JOTIONTHUTENIPHYIO JIMTEPaTypy U HCTOYHHUKH, PEIINTh 3aJadyd H
BBITIOJTHUTH JIPYTHE MMCHMEHHBIC 3a/IaHUs.

CamocTosTenpHast
paborta

CamocrosTenbHas paboTa CTYAEHTOB CIIOCOOCTBYET INTyOOKOMY YCBOCHUS
y4eOHOro Marepualia U pa3BUTHUIO HAaBBIKOB  CaMOOOpa30BaHMS.
CamocrosTenbHas paboTa MpeanoaaraeT ciaelyrolinue COCTaBIsIoINeE:

- paboTa ¢ TeKcTaMu: Y4YeOHMKaMH, CIPAaBOYHUKAMH, JOTOIHUTEIbHOU
JUTEPaTypOi, a TaKKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- BBINIOJIHEHUE JIOMAIIIHUX 33/1aHUN U pacyeToB;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSTEIbHOTO U3YUEHUS;

- ydqacTue B paboTe CTyJ€HYECKMX HayYHBbIX KOHPEPEHUINH, OTUMIIHNAT;

- IOATOTOBKA K IPOMEKYTOYHON aTTECTALINN.

IToaroroBka K
IIPOMEKYTOYHOU
aTTecTaluuu

['oTOBUTBCSI K TPOMEKYTOUHON aTTECTAIMM CIEAYET CHCTEMAaTHYECKH, B
TeYeHue Bcero cemectpa. IHTEHCHMBHAsA MOJATOTOBKA JOJKHA HAYaThCs HE
MO3/HEEe, YeM 3a MECAII-II0JITOpa 0 UTOTOBOM arTecTanuu. JlaHHbIE Tepes
9K3aMEeHOM JHU 3(PQPEeKTUBHEE BCETO HCIOJIB30BaTh JJISl MOBTOPEHUS H
CHUCTeMaTH3alli MaTepHraa.




