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1. HEJIA U 3AJAYU JUCIHTUTIJIINHBI

1.1. eau AMCHUNIHHBI

N3ydeHnne OCHOBHBIX (DU3WYECKUX MPUHIIUIIOB U TEOPETUYECKUX OCHOB
pa3pabOTKU MEIMIIMHCKUX TpeoOpazoBaTesield U 3JIEKTPOJOB Kak ISl Chema
OumomMeauIIMHCKOW uWHOpMaUM, TaK U s TMOJBEACHUS JICYCOHBIX
BO3/JICCTBUN.

1.2. 3apaum ocBoeHMsI TUCIHUILINHBI

- MOJyYEHHE 3HaHUI O pa3IMUHbBIX KJlaccaxX U BUJAX Mpeobpa3oBaTeseit u
AJIEKTPOJIOB, WX NPUHIUIIOB pabOThl, CIOCOOOB NPUMEHEHUS] W METOJax
pacyeTa HEeKOTOPBIX BUIOB MEIUIIMHCKUX ITpeoOpa3oBaTeeil;

- popMHpOBaHNE HABBIKOB MOJIYYEHUS TUATHOCTUYECKON nHpOpMaluu, a
TaK)Ke MOJIBEICHUS JIeUeOHBIX BO3/ICHUCTBUIA;

- yMEHHE  BBIOMpAaTh  ONTUMAJIBHBIE 1O  METPOJOTHUUECKUM,
KOHCTPYKTUBHBIM UM JJIEKTPUYECKUM T[apaMeTpaM THUIbl ¥ BapUaHTHI
npeoOpaszoBaTesieil U AJIEKTPOJIOB;

- yMmeHue (QopMynaupoBaTh  MEIAMKO-TEXHUYECKHE  TpeOOBaHUS,
peabsBIsIEMbIC K TPEOOPa30BaTEIISIM U AJIETKPOIaM.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HNuctnurinaa  «CpenctBa  cbheMa  JHUArHOCTHYECKOW — MHGOpMaIUU»

OTHOCHUTCA K IUCLHHUIIIMHAM BapI/IaTPIBHOﬁ qaCTu (I[I/ICHI/IHJII/IHa I10 BLI60py> O10Ka
bl.

3. HEPEYEHDb IVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 11O
JANCOUIIJIMHE
[Iponiecc u3ydyeHus aucumiuinHbl «CpeacTBa cheMa JHUArHOCTUYECKOU
uHGOpMAIIKU» HAIlpaBieH Ha (POPMHUPOBAHUE CIAEAYIOMNX KOMIETEHITUMN:
OIIK-7 - crtocOOHOCTBIO YUUTHIBATH COBPEMEHHbBIE TCHICHIIUN PAa3BUTHS
ANEKTPOHUKH, U3MEPUTENBHOMN U BBIYMCIIUTEIBHON TEXHUKH,
MH(OPMAITMOHHBIX TEXHOJIOTUH B CBOEH Mpo(decCHOHATBHOM EeITeTbHOCTH
[1K-2 - rOTOBHOCTBIO K y4aCTHIO B IPOBEJICHUN MEIUKO-OMOIOTUUECKHUX,
JKOJIOTMYECKMX M HAyYHO-TEXHUYECKUX MCCICIOBAHUNA C NPUMEHEHHUEM
TEXHUYECKUX CPEICTB, MHPOPMAIIMOHHBIX TEXHOJIOTUH M METOJIOB 00pabOTKH

pe3yabTaToOB
Kommne Pe3yabTaThl 00y4eHUs, XapaKTepu3ywoume
TeHIHS c¢()OpMHUPOBAHHOCTH KOMIICTCH MK

3HATb OCHOBHBIC BU/Ibl, KOHCTPYKIHUU U XAPAKTCPUCTHUKHU IJICKTPOAOB IJId MCIUKO-
OMOJIOTHYECKUX HUCCIICIOBAaHUHI

YMCThb BLI6I/IpaTL tunel UII unm 3 B COOTBETCTBHM C MECTOJaMH M 3aJadaMH
IIpOBCACHUA MCI[I/IKO'6I/IOJ'IOI"I/I‘IGCKI/IX HCCHGHOB&HHﬁ, PacCUHTBIBATE PA3JIMYHBIC
XapaKTCPUCTHUKU QJICKTPOIOB, ONpCHACIIATh HeO6XOI[I/IMLIe TCXHHUYCCKHEC
XAPAKTCPUCTUKU [JIA NaTUYUKaA

BJIAJICTb MCTOJAMH OIPCACICHUA XAPAKTCPUCTHUK OJBJICKTPOJOB U I/IH, METOJaMU
pacucTa 5KBUBAJICHTHBIX CXCM NATYHUKOB U npeoGpa3OBaTeneI71

[1K-2

3HaThb OCHOBHBIC (PH3UYECKHE MPHUHIMUIIBI, WCIOIb3yeMble Ui MOCTPOCHHUS
nepBuuHbix UIT; Bonpocsl cornacoBanust MII u O ¢ 3neKTpOHHBIMHU YCTpOCTBaMU

OIIK-




7  |ycuneHus u 00pabOTKH CUTHAJIOB
yMeTh BbIOMpaTh Haubomnee >(PPeKTUBHBIN OECKOHTAKTHBIM METOJ CheMa MEIUKO-
Ouosnornyeckoit nupopmaIu

BJIQJIETh ~ METOJaMU  BbIOOpa  OTEUECTBEHHBIX M 3apyOexHBIX  (Qupwm,
paspabateiBatoimux ¥ Bbimyckatomux WII w D ansg  Menuko-OMOJOTrHYecKux
HCCIIEN0BAaHUN

4. OFBEM JUCHUITJIMHBI
OOmias TpyA0EMKOCTh AMCHUIUIMHBI «CpencTBa chemMa JUarHOCTUYECKON
UH(GOpPMALIMKU» COCTABIISIET S 3.€.
Pacnipenenenne Tpya0eMKOCTH TUCIUIUTMHBI TIO BUJAM 3aHSTHI
o4yHas popma 00ydyeHuUs

. Bcero |Cemectpsl

Bunpl yuebHoI paboTh HACOR 5
AyIuTOpHBIE 3aHITHS (BCEro) 54 54
B ToM uncrne:
Jlexkimn 18 18
[Mpaktuyeckue pabotsi (ITP) 18 18
Jlaboparopsine padots (JIP) 18 18
CamocTosiTeqibHasi paboTa 90 90
Yacel Ha KOHTPOJIb 36 36
Bun mpoMexxyTouHOM aTTecTaly - SK3aMeH + +
OO61mast Tpy10€MKOCTb:
aKaJIEMUYECKUE YaChl 180 180
3a4.e]I. 5 5

3ao04yHas popma 00y4eHuUus
Cemect
Bunapl yue6HOM paboThI Beero pHI
4acoB 3

AyAuTOpHbBIE 3aHATHS (BCEro) 12 12
B Tom uncne:
Jlexnn 4 4
[TpakTraeckue padotsl (ITP) 4 4
Jlabopartopsine pabots (JIP) 4 4
CamocrosiTeqbHas pabora 159 159
Yacel Ha KOHTPOJIb 9 9
By npomexyTO4HOM aTTecTanuu - S5K3aMEH + +
OO01ast TpyJ10€MKOCTb:
aKaJEMUYECKUE YaChl 180 180
3a4.e]. 3) 3)




5. COAEPKAHUE JUCHUIIJIMHBI (MOIY.JISD)

5.1 Copnep:xxanue pa3jgeqoB JUCHUIUVIMHBI M pacnpejesieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
o4yHasi popma o0y4eHHs
Ne | Haumenoanue Conepxanne pasena Tlext Ip. P CPC Bgcr
/Tt TEMBI 3aH.
4ac
1 | Beenenue. Beenerve. [omstve mMeprTeisHONO peodpazoBaterist. OOrpst
Usmeputensuble | cipykrypHas  cxema.  Kmaoonpmarws, sumsr WMIL | 1 5 7
npeoOpazoBatenu. | Onpenenenue JaTYNKOB, peoOpa3yIoImux
OOmme noHsTHsl | eMeHTOB, 0000IIEHHOTO CONPOTHBIICHHS
2 |Merponoruueckre | ITorpemrroctu UIT. Koaddunuent npeodpaszoanusi.
XapaKTepUCTUKU YyscrBurensHocts WII. Bpems orknmka. Ilomoca | 1 5 7
4101 gactoT. AUX. ®UYX. Onpegenenue MX mns
BbIOpaHHOr0 npuMepa UI1
3 |Emxoctaeie  UII.| Emxocrasie UII. Bunel  nmatumkoB. Jlatumk
Ontuueckue UIT OMU30CTH, JABJICHUS, YPOBHEMEp,  TOJIIMHOMEP.
[pumepsr momoOHeix WIT w  mamamkoB ¢ MX
Ontuyeckne WII. CsoiictBa cBeta. Mcrounuku | 2 4 110 | 18
ceera. dorommonpl. Bumel (doroanonos, pexumMbl
pabotel. DoTope3rcTopsl. DOTOTPAH3UCTOPBHI.
IMprvepbr nonooreix UIT u parmkoB ¢ MX. Tprvererne
oromonos.
4 |PesuctuBnbie UII.| PesuctuBHbie WII. Peoctathl. TeH30pe3ucTOpBHI.
Tenszopesucropsl. | Terzonddekr. [TpoBosouHkIe, (dobproBuIC 1 5 7
TEH304aTYNKH. [NomynpoBoAHUKOBBIE
TEH30PE3UCTOPHI.
Iprveps! mono6HbIx U1 1 matamkoB ¢ MX
5 |TemnnoBeie HUIIL.| Temoseie HUII. TepMomerpel  CONpPOTUBIICHUS.
Tepmuueckue MII.[ Tepmucropsl. Tepmuueckue UIIL.
[Tse3onnexrpuyeck | Tepmoanekrpuueckue S¢pQekTsl. Matepuanbl Uis
ue UII TepMorap. 2 4 | 10| 18
IIprmepsr momoOupix MII w  marmkoB ¢ MX
[Tse303nekTprueckue 5108 [Tse303hhexr.
Konctpykuust — mee3osnementa.  Mcnonb3oBanue
KepaMHKH{ B MEAUIMHCKUX JaTYUKAX.
Iprvepst monobHpIx U1 1 matankoB ¢ MX
6 |VubrpasBykoBeie | YibrpasBykoBeie — UII. Bumer V3 BOJIH.
Uil XapaKTpUCTUKH YJbTpa3ByKa. lcrnonb3oBaHue y3- 1 5 7
JaTYMKOB B MeauuuHe. J[lomnepoBckuid y3u -
anmapar U3MepeHHs] KPOBOTOKA.
Iprvepsr mono6HpIx U1 11 matankoB ¢ MX
7 |OnToBonokoHHBIE | ONTOBOIOKHO B KAadeCTBE HOCHUTENS HH(POPMALH.
UIL O dexTs Dapanes, Iokkernsca, Keppa, 1 5 7
¢doroynpyrocti. BoIOKOHHO-ONTHYECKUE JATYHKH B
OMOXMMHYECKHIX aHAIN3aTOPax.
ITpumvepsr nonobasx NI 1 matarkoB ¢ MX
8 |Hdarumku Jatuuku PaluOaKTUBHOCTH.
noHmsupytomero | Monmszammonnas kamepa. Cuerumkm [eifrepa- 1 5 7
W3ITy4CHHS. Mromnepa. CUMHTUIUIALIMOHHBIE JeTEKTOPBI.
XUIIT. Ho3umerpsl.
ITpumvepsr nonobrsx NI 1 matarko ¢ MX
9 |Dnekrpospl. Onexrponsl. Obmme nonsTua. Knaccupukamms: 1mo
OOumie TMOHATHSA.| CIIOCOOY HANOXKCHUS, JIUTENBHOCTH TPUMEHEHHUS,
Knaccudukammss | KOHTaKTHPOBaHMIO, POTM B  YYacTHH  CheMa
JJIEKTPOOB. OMOTIOTEHIINATIOB. 2 5 | 10 | 19
Crioco0sr ITprmeper MEIWMIMHCKIX ~ 3MeKTpoioB.  Crioco0sI
HaJIOXKEHUSL. HAJIOKEHUS 3JIEKTPONOB. Pe3nCTHBHBIE, €MKOCTHEIE,
PE3UCTHBHO-EMKOCTHBIE ~ JJIEKTPOJIBI. Y paBHEHHE
Hepncra.
Pacyer noreHnpaa sneKTpora




10 [TTomexu u|Bumpr momex. Tomsprzaims. CraHmapTHeIA  MOTEHIMAT
norpemHocTH  B|amektponoB. 1llymbr mpwkeHns. CriocoObl  YMEHBIICHHS
AEKTPOIaX. O0OOIICHHOTO  COMPOTHRIICHYST  WIEKTPON - Anektpormt.| 1 1 5 7
OKBUBAJIEHTHBIE | DKBUBAICHTHBIE CXEMBL
CXEMBI. W3ydenne BIUSHUSA TIOMEX Ha Pe3yibTaT M3MEpPEHHMA
TIOTEHIIUAJIOB CEP/IIla, MO3Ta, MBIIIII
11 [Marepuassr O6mme TpeboBanus. CepeOpsHBIE - XJIOp -
JIEKTPOIIOB Iusi| cepeOpsiHbIe 3JeKTpoAbl. MronpyaTsie 3eKTPOABI IS
PaTUIHBIX WCCIICIOBAHUS] aKTUBHOCTH MBI,  [l1aTuHOBBIC 1 1 5 7
ME/IUIIHCKHX anekTpoabl. CTaJbHBIE W OJOBSHHBIE MHOTOPa30BbIE
JIMAarHOCTUYECKUX M |anekTpossl 1t OKT'.
TeparieBTHUecknx | [TprMephl OMOOHBIX AIEKTPOIOB.
HCCIIEAOBAHNN
12 |CrexnsiHHBIC CreknsiHHBIE  OJEKTPOABI  Juid  uW3MepeHus  Ph.
SJIEKTPO/IbI it | KoHcTpyknust cTekstHHOro anekrpoxaa. Ilpoeenenue| 1 1 5 5 |12
usmepenus Ph usmepennit. IlorpemHoctu. Ilpumepsr apyrux ph-
U3MEepUTeNeil.
13 |Crennpt mst oneHku|CTeHab! UIS OLEHKH TMOSIPU3ALMM  JIEKTPOZIOB, IITyMOB
METPOIIOTMYECKUX  |/IBWDKEHMsI, 3JIeKTPOJHOro TIOTeHIMaa, OOOOIIEHHOro 1 1 5 7
XapaKTEPUCTHK MMIIE/IaHca
AMEKTPOIIOB [Mpumepbsl  NOMOOHBIX  CTEHAOB C  METOIUKOMN
TPOBE/ICHHsI TOBEPKHU 3JIEKTPOJIOB
14 |Mukposnekrpoapl. [KOHCIpYKIMM 1M CTPYKTYpHBIE  CXeMbl  Pa3JIMUHBIX
OOpaTUMOCTh MHKPOAJIEKTPOIIOB. OKBUBAICHTHbIE cXembl| 4 1 5 7
3JIEKTPOJIOB ConpotuBneHue MHKPOAJIEKTPOIIOB. OO0paTIMOCTh
AMEKTPOIIOB.
I TprmepbI NOIOOHBIX AIEKTPOZIOB.
15 [3axmrounTensHOe |3aKTIOUMTENIBHOE 3aHATHE. ITOroBast KOHTpOIBHAS 1 1 5 7
3aHATHE IoaroroBka K SK3aMeHy
Hroro| 18 18 | 18 | 90 | 144
3ao04yHas popma 00y4eHus
HaumenoBanue CPC | Beero,
Ne n/m oMbl Conepxanue pasnena Jexw | Ilp.zam. | JIP wac
1 Beenenue. Bsenenve. [ onstve YBMEPUTEIIBHOIO
W3mepurensHbie Tipeodpazosarerst. OOIRs CIPYKTYpHAs CXeMa.
npeobpasoBatenu. | Kaccupurarms, imet L. Onpenenenne 9 9
OO1u1rie TOHATHA JATYUKOB, peoOpa3yoIIux
3JIEMEHTOB, 00001IIEHHOTO
COIIPOTHBIICHHS
2 Merpororuueckue Horpemnoctn  UIl.  Koadduipent
XapaKTEePHCTUKA npeoOpa3oBaHus. UyBCTBUTENBHOCTh 9
418 UII. Bpems orknuka. [Tonoca yacTor.
AUYX. ®UX. Onpemenenne MX mis
BBIOpanHOTO puMepa UIT
3 Emkoctaeie MUMII. | Emxoctaeie MII. Bungsl paT4mkos.
Onrunueckue UIT JaTank OIM30CTH, JaBJICHU,
ypoBHeMep, TonmuHoMep. IIpumepsl
nonooupx MIT m maramkoB ¢ MX
Ontrueckne WII. CoiictBa cBera. 0.5 0.5 4 11 16
Hctounukn  cBeta.  DOTOIUOIEL.
Bunst (dhoronnonos, PEXUMBI
paboTEL. ®DOTOPE3UCTOPHI.
DOTOTPAaH3UCTOPHI.
Tprvieps! ionoOspx W1 11 marankos ¢ MX.
Tprvererve GoTonvonoB.
4 PesuctuBnbie UIIL. | Pe3uctuBHBIE Uil Peocrartsl.
TeH30pe3ucTophL. TeH30pe3ucTophL. Tenzoagdexr.
[IpoBonounsie, (homproBeIe 0.5 0.5 10 11
TEH30JJaTUYNKH.
[MomympoBoTHUKOBEIE
TEH30PE3UCTOPHL.
ITpumepbl TionoOHBIX MIT M JaTamMkoB ¢




MX

5 TennoBsle UII. | Tennosele UIlL TepmoMeTpsl
Tepmuueckue UII. | comporuBieHus. TepMuUCTOpBHL.
IIbe3onnekrpuyeck | Tepmuueckue UIlL.
ne UII TepMmoanekTpudyeckue 3¢ PEKTHI.
Marepuansl 151 TEpMoIiap.
Iprveper onooHpx UIT 1 natamkoB ¢ 0,5 0,5 10 11
MX.  I[Ieezonnektpuueckue  UII.
[Tse30ndpdexr. Konctpyxkius
MIBE302JIEMEHTA. Hcnonb3oBanue
KEePaMHKH B MEITUIIMHCKUX TAaTIUKAX.
Ipumepsr nonooHeix UMIT m naramkoB
MX
6 ViabpTpa3sByKoOBBIE VasrpasBykoBele MUII. Bugsr V3
UIL. BOJIH. XapaKkTPUCTUKH YIbTPa3ByKa.
Hcronb3oBanue Y3-MaTHKOB B 05 05 10 11
Menuiee.  JlomiepoBCKuiA  y3U -
annapar U3MepeHHs1 KPOBOTOKA.
I[Mpumepbr monooueix UIT W natamkoB
MX
7 OnTOBOJIOKOHHBIE ONTOBOJIOKHO B KAaueCTBE HOCHUTENS
HII. uHpopmarm.  Dddexter  Dapanes,
IMokkensca, Keppa, doroynpyrocru. 05 05 10 11
, ,
BonokoHHO-ONTHUECKHE JAaTYMKH B
OMOXMMUYECKHX aHaIU3aTopax.
[Mpumepsr mopoOHbIx MIT 1 nartumkoB ¢
MX
8 JaTtauku JlaTuvku paguoaKkTUBHOCTH.
HMOHU3UPYIOIET O Honunzanmonnas kamepa. CyeTduku
U3JIy4EHUS. I'elirepa-Mromiepa. 05 05 10 11
, ,
XUIIT. CUMHTWUISIIHOHHBIE JIETEKTOPBL.
Jo3umerpsl.
ITpumepsr monobHeix MIT m matunkoB ¢
MX
9 ONEeKTPOIHI. ONEKTPOIHL. O6mme TTOHSITHSL.
Oo6mme monsatus. | Knaccudukarms: o croco0y
Knaccudukanms HaJIOKEHHUS, JUTUTENTEHOCTH
3JIEKTPOIOB. pUMEHEHNS, KOHTaKTHPOBaHHIO,
CriocoOsI ponu B y4acTHu chema
HaJIOKEHMS. OHMOIIOTEHIINAIOB. 1 10 11
IIpumepst MEJWLMHCKUX ~ 3JIEKTPOJIOB.
CrocoObl  HaJOXKEHHUSI  DIEKTPOJOB.
PesuctuBHEIE, E€MKOCTHEIE,
PEe3UCTHBHO-EMKOCTHBIE  3JIEKTPOIBIL.
YpaBuenue Hepucra.
Pacuer noreHIpana eKTpota
10 TTomexu u | Bunpl nomex. Tomsprzarmst. CraHnapTHBINA
MOTPEITHOCTA B | TOTEHIHAT MeKTponoB. LIIymbI IBIDKEHMS
AJIEKTPOAaX. CriocoObI  YMEHBIIIEHHUST  OOOOIIEHHOTO
OKBHUBAJICHTHBIC COTPOTHBIICHAS. WICKTPONl - JIICKTPOJIHT. 11 11
CXEMBI. OKBHBAJICHTHBIC CXEMBL
MN3ydyenne  BAMSHUS ~ [OMEX  Ha
pe3ynpTaT M3MEpPEHWH TOTEHIANIOB
cepra, Mo3ra, MBI
11 Marepurans Obume tpeboBanms. CepeOpsHbIEC -
ANEKTPOIIOB UL | XIOp - cepeOpstHBIE  AJIEKTPOIBI.
Pa3THIHBIX HromnpuaTeie AIEKTPOIBI TUTS
MEIMIMHCKHX HCCIENOBAaHNSd AaKTUBHOCTH  MBIIIIII. 1 10 11
muarHoctidecknx U | [ImatuHOBEIE nekTponsl. CTampHBIE U
TepareBTUYECKHX OJIOBSTHHBIC MHOT'OPA30BEIC 3JIEKTPOIBI
HCCIIEIOBAHUI s OKT.

ITprvMepbI MOIOOHBIX AIEKTPOIOB.




12 CrexinsiHHBIC CrexnsiHHBIC JIIEKTPOIBI ULt
QNIEKTPOABI  JUIS | M3MEpeHHs Ph. Konctpykius 4 12 16
n3Mmepenus Ph CTEKIITHHOTO 3JekTpoxaa. [IpoBenenue
m3mMmepenuil. Ilorpemnoctu. Ilpumepsr
Jpyrux ph-mmepureneii.
13 Crennpl i onieHkd | CTeHmBI UL OICHKW — TIOJISIPU3AIN
METPOJIOTHUECKHX JEKTPOIIOB, IIyMOB JIBIDKEHUS,
XapaKTEpPUCTHK MEKTPOIIHOTO TIOTEHIMANA, 0OOOIIEHHOIO 11 11
JEKTPOIIOB MIMIIE/IaHca
[Ipumepsl  MONOOHBIX  CTEHIOB  C
METOJUKOH  TPOBEACHHUS  ITOBEPKH
JNEKTPOAOB
14 MukpoanekTpopl. | KOHCTpYKIMM WM CIPYKTypHBIE — CXEMEI
OO0patiMocTh PazTUIHBIX MHKPOJIEKTPOJIOB.
3JEKTPOOB OkBHBaJIeHTHbIE cxeMbl. COMpoTHBIIEHHE 11 11
MHKPOJIEKTPOJIOB. OGpatnmMocTb
JEKTPOIIOB.
I[Tprmepb! OIOOHBIX AIEKTPOIOB.
15 3aKmouuTeIbHOE 3axmounTtenbHoe  3aHATHE.  VToroBas 11 11
3aHsATHE KOHTPOJTbHAs
IlonroroBka K 9K3aMeHy
Hroro | 4 | 4 4 | 155 | 171

5.2 llepeyeHb NpaKTHYECKUX padoT

3aHATUSA TPOBOMAATCS B BUAE CEMHUHApPOB C 3apaHEE IMOATOTOBICHHBIMU
CTYJIEHTaMU TMPE3EHTALUIMH - COOOIIEHUSIMH, a TakKe B opMe pelieHus 3aaad
10 TeMaM:

1. TlonsiTue U3MepHUTEIBLHOTO Npeodpa3oBaresiss. PacyeT nepexoaHbIX U
nepeaaTOUYHbIX XapaKTEPUCTHK.

2. Metponornueckne xapakrepuctuku HII. Pacuer morpemHocTtei,
aAMIUTUTYIHBIX, ()a30BBIX M YACTOTHBIX XapaKTEPUCTUK, YyBCTBUTEIHHOCTH.

3. Emxoctubie HWII. Emxoctieie UIL Pemenwe 3amau. OOcyxiaeHne
HO/ITOTOBJIEHHBIX CAMOCTOSITEIIHHO IPE3CHTALIUM.

4. Ontnueckne MHII. Onmmueckne WII. Pemenwe 3amau. OOcyxnaeHue
MOATOTOBJIEHHBIX CAMOCTOSITENBHO ITPE3CHTALIUI.

5. PesuctuBubie UII. Tenzopesucropsl. Pesucrusnbie Ul Pemienne 3anay.
OOcy»xeHre MOATrOTORICHHBIX CAMOCTOSITENTHHO MPE3CHTAITMIA.

6. TennoBbie UII. Tepmuueckue UII. Temnoseie UII. Tepmuueckue UIIL
Perrenue 3amau. O6CyxaeHNE IMOITOTOBICHHBIX CAMOCTOSTEIILHO IMPE3CHTALIH.

7. IIbe3odaexrpuueckue UII. Ternoseie Ul Tepmuueckue UII. Pemenue
3a1a4. OOCYKIeHNE TIOATOTOBIEHHBIX CAMOCTOSITENTFHO MTPE3ECHTAITHA.

8. VYuabrpassykosbie MHII. VYierpazsykossie WII. Pemenne 3amau.
OO6cyxieHre OrOTOBJICHHBIX CAMOCTOSITEIIHHO TPE3CHTAIINHA.

9. OmnroBoyokonupie MHII. Onrtosonokonnsie MII. Pemenne 3amau.
OO6cyxieHre MOrOTOBJICHHBIX CAMOCTOSITETIHHO TIPE3CHTAITHA.

10. [Jdaruyukum wuoHusupywomero wusiaydenus. XUYIIT. [larumku
voHmupytromiero miydenus. XYIIT. Pemenue 3amad. OOcyKneHHe MOArOTOBRICHHBIX
CaMOCTOSITEIILHO MPE3CHTALIMI.

11. Daexkrpoabl. O0mue monsaTus. Kiaaccupuxkamusi 3J1eKTPOAOB.



Cnoco0bl HaJIOKeHUsi. DJNEKTpoabl B MenuuuHe. Pemenue 3amad. OOcyxneHue
TIOJI'OTOBJICHHBIX CAMOCTOSATENBHO ITPE3EHTALHIA.

12. Cnoco0bl HaJIO)KeHHMSI IJIEKTPOAOB. Pe3ncTHBHBbIE M E€MKOCTHBIE
31eKTPoAbl. OOOOIIEHHOE CONPOTUBICHUE AIEKTPOA-2IeKTpornT. Pemenne 3apau.
OOcy>xeHre NOATOTOBRICHHBIX CAMOCTOSATENTBHO IPE3EHTALIUH.

13. Tlomexu M MOrpPelIHOCTH B JIEKTPOJAaX. JKBUBAJIEHTHbIE CXEMBbI.
Onpenenenue HampspKEHUs MOJISPU3ALUMUA M TOJSAPU3YIONIET0 TOKa. AHaIM3
IIOMEX B dJIeKTpoaax. Perenue 3amay.

14. Marepuajgbl  JIEKTPOAOB ISl  Pa3MYHBIX  MEJUIHUHCKHX
AMATHOCTHYECKHX W TepaneBTHYECKMX HccienoBaHuii. Pemenue 3amaua Ha
ypaBHeHue HepHcTa. OOCyKIeHHe TOATOTOBIIEHHBIX CAMOCTOSTENBHO IPE3EHTALIUMN.

15. CrekJsiHHBIe JIeKTPOAbI At u3Mepenusi Ph. Ph-verper Pemenne
3a1a4. OOCyXIeH!E OITOTOBIEHHBIX CAMOCTOSITENILHO PE3EHTALHIA

16. Crenabl 11 OLEHKH METPOIOrHYECKHX XAPAKTEPHUCTHK 3JICKTPOIOB.
Ornpenenenne HapsDKEHYS NOIPU3ALIN, UMITEIAHCA U IITYMOB Y1eKTpoIoB. PertieHue 3aiay.

17. Muxpo3JjekTpoabl. O0paTUMOCTh 3JEKTPOAOB. 30HbI OOPATUMOCTH.
Ipomyxre! pactiana. Peaxipm omueruieHus. Pernenne 3amad. OOCYyKIeHE MOITOTORIEHHBIX

CaMOCTOSITENTBHO TPE3EHTALII.
18. 3axknarounrtenbHoe 3aHaTHe. Onpoc MO BCEM TeMaM NPAKTUYECKUX
3aHATHUH.

5.3 [lepeyensn 1a60paTOPHBIX padoT

Ounas ¢popma oOyuenus

JlaGopatopHass pab6ora Ne 1 HccrnenoBanue (QOTORIEKTPUUECKUX
U3MEPUTEITBHBIX TPeoOpa3zoBaTeiei.

Jlabopatopnas padota Ne 2 OnpeneneHue napamMeTpoB Cpebl ¢ TOMOIIBIO
paznmuunbix UIT 1 n1aTymkoB: TeMIiepaTyphl, BIaKHOCTH, OCBELIEHHOCTH, YPOBHS
ryma.

JlaGoparophubie pabotsl Ne 3 M3mepenre conmpoTUBIEHUSI KOKHOTO MOKPOBA.
Onpenenenue myneca U Temneparypbl Tena. VB3ydenwst anektponoB mia OKI, O0I,
peorpadum.

JlabopatopHass pabora Ne 4 Hsydyenme wmeronuku pH-metpun wu
XapaKTEPUCTUK CTEKIISIHHBIX 3JEKTPOIOB.

3aounas ¢popma o0OyueHus

JlaGoparoprass pabora Ne 1 HccmenoBanue GOTOIIESKTPHICCKUX
M3MEPUTENBHBIX MPE0Opa3zoBaTee.

JlabopatopHass pabora Ne 2 Wsyuenme wmeroawku pPH-metpum wu
XapaKTEPUCTUK CTEKIIIHHBIX 3JIEKTPOIOB.

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4e€OHBIM IUIAHOM OCBOCHHE JUCLUIUIMHBI HE



Mpe1yCMaTPUBAET BBIIIOJHEHUE KYpPCOBOr0O NpoeKTa (paboThl).
B cootBeTCTBUM C y4EOHBIM IJIAHOM 3a04HOM (OpMBI OOYUYEHHSI OCBOEHUE
JUCUUIUIMHBI IPEYyCMaTPUBAET BBINIOJHEHNE KOHTPOJIBbHOM pabOTHI B 8 ceMecTpe.

KouTposbHasi padora cOCTOMT M3 ABYX YaCTeH:

1) BBINOJIHEHHBIX M PaceYaTAHHBIX 9 Npe3eHTaluil, COTJIACHO BAPHAHTY

TpeOoBaHKs B MPE3CHTAIMSM: KEJATSIHHOS COOTHOIIICHHE TPauUecKol U TeKeToBok mH(opMmarmu - 50% Ha 50%,
00beM OJTHOM Tpe3eHTaIMH - 2-4 jcta opmata A4, mpUQT MPOU3BOIBHBIN, pasMep oT 8 1o 12, Tpadudeckas uHpOpMAIS
JIOIDKHA OTOOpKAaTh BHEIIHWA BHJ VB/IENIM, CXEMBL, ITOPUTMBL, KIACCHU(UKAIMY, TPHHIMIT JEHCTBHS, HCTIONB3yeMbIe
Marepuaibl. TekcroBass MHpOpMAIWs IODKHA AOTIONHATH TpadryecKyro, TIOSICHATE ee. BBIOOp TEXHMYECKHMX XapaKTepUCTHK
VBIENHI WX aIapaToB JOMDKEH ObITh COOTBETCTBYIOLIMM: OCHOBHBIE ITapaMeTPbl, KOTOPBIE BIHSIIOT Ha YCIIOBHSI pabOThI, pasMepbl
n cpoiictBa. OCHOBHOE CONEpYKAHME NPE3CHTALMM: BHEIIHMI BUJ JIATUMKA, YCJTIOBMSI NPUMEHMMOCTY, NPHHIMI JEHCTBUS,
TEXHUYECKHE XapaKTEPUCTUKH, IIEHa, TIOTPELHOCTH | T.]1,

Hexomopule memul npezenmayuii:

1. TepmuctopbL. OrpererieH e, TPUHLIII ISHCTRIS, OephbI PAMCHEHHS TAKVX JATYHKOB, BHEIIHKI BHT, CXeMBbI. Ormicats NoIpoOHO JIATIHK U
€10 TEXHUHECKVE XapaKTePHCIVK WY CPABHHTH MEXKTy COOO0H J1Ba ATHHEA TAKOTO THIA IO OCHOBHBIM IAPAMETpaM H LICHE.
2. IIbezoanexrpuueckue mnpeobOpazoBarenu. OnpenereHue, NPUHIUI JEHCTBHUS, cepbl NPUMEHEHHUS TaKHX
JaTYMKOB, BHEIIHUHA BHJ, cXeMbl. OnucaTh MOAPOOHO JATUUK U €ro TEXHUYECKUE XapaKTePUCTHUKH WM CPaBHUTH
MEXIy coOOH JIBa TaTYMKa TAKOTO THIIA N0 OCHOBHBIM MapaMeTpaMm U IIeHe.
3. VabTpa3BykoBble npeodOpaszoBarenu. OnpeneneHne, MPUHIMN IeHCTBHS, cepbl MPUMEHEHHsI TAKUX IaTYNKOB,
BHEITHUH BHUJ, CXCMBbI. Omucatb HO}IpO6H0 JAaTYUK U €ro TEXHUYECKHUE XapaKTCPUCTHUKU WM CPABHUTH MEXIAY
co00if ZIBa ]aTYMKA TAKOTO THUIA TI0 OCHOBHBIM T1apaMeTpaM U IeHE.
4. Jlatunku wuoOHM3MpYlomero wusnaydenus. OnpeneneHue, NPUHIMI ACHCTBUS, Cepbl NPUMEHEHHs TaKHUX
JaTYHUKOB, BHEITHUH BHJ, CXCMBI. Omnucatb HO}IpO6HO JaTYUK U €0 TCXHUYCCKUE XapaKTECPUCTUKU UJIM CPABHUTH
MCXKIY CO6OI>i JIBa faTYMKa TaKOIro TUIia 10 OCHOBHBLIM IMapaME€TpaM U LECHE.
5. ®oroauonsl. OrpeneseHue, IPUHIMI ASHCTBUS, chepbl TPUMEHEHUS TaKUX JATYHUKOB, BHEITHUN BUI, CXEMBI.
Omnucats MOAPOOHO JATYHK U €ro TEXHUUECKHE XapaKTEPUCTUKH WIM CPAaBHUTh MEXAY COOOW JIBa TaTYMKA TAaKOTO
THUIIa IO OCHOBHBIM IIapaMeTpaM U LICHE.
6. OnTOBONOKOHHBIE JaTYHKHU. OnpeneneHue, NPUHIMI JeHCTBUS, chepbl IPUMEHEHHS TAaKUX JaTYMKOB, BHEIIHUH
BUJ, cxeMbl. Onucats NOAPOOHO JaTUYMK M €r0 TeXHHYECKHE XapaKTePUCTUKM WIIM CPaBHUTh MEXIY co0oil 1Ba
JIAaTYMKa TAKOTO TUIIA IO OCHOBHBIM [TapaMeTpaM U IIeHE.
7. DOnexrpoapt anst IKI- uccienoBanmii. BHemHuil Bu, UCHONIb3yeMble MaTepHabl, TpeOOBaHHS K JIEKTPOJIaM
naHHoro tuma. CpaBHUTh MEXIy COOOH 3JEKTpOIbl TaKOro THUMA MO CIEAYIOIIUM MapaMeTpaM: OCHOBHBIE
TEXHUYECKHE XapAKTEPUCTUKH, YAOOCTBO UCIIOIb30BAHMS, LICHA.
8. Onexrpoasl st OOI'- uccnenoBanuii. BHEIIHUI BUJI, MCTIONB3YyeMble MaTepUalibl, TpEOOBaHHS K 3JIEKTPOJIAM
naHHoro tuma. CpaBHUTh MEXIy COOOH 3JEKTpOIbl TAaKOro THUMA MO CIEAYIOIIUM IapaMeTpaM: OCHOBHBIE
TEXHUYECKHE XapaKTePUCTUKH, YI0OCTBO UCTIONb30BAHMS, 1ICHA.

2) peurennst 11 32124 1o JUCIMILIAHE COIJIACHO BAPUAHTY

Iprmvep 3aa4, NOTy4aeMbIX COITIACHO BapUaHTy
1. TInotHOCTh KOCTHOH Tkanu =1600 xr/m3, mnotHOCTh MbleuHoi Tkanu = 1100xr/mM3. CkopocTh yiIbTpasByKa B
MblineuHol Tkau=1400M/c, B kocTHOM Tkanu = 4000xr/mM°. Yron BeIXoAa Jyda M3 BTOPOH Cpelbl paBHO 60°.
OmnpenenuTts yroi najeHus eciu Ko3GQGHUINEHT OTpakeHus =64.
2. OnpenenyTs NoKa3aTeNb NPETOMIICHHS B OTCYTCTBHHU DIIEKTPHYECKOTO TTONS, €CITM M3BECTHO, YTO JIMHEHHOE M3MEHEHNE
THoKasaTens IpeoMiIeHdss =1,5% BeluuMHa HANpPSKEHHOCTH BIeKTpUdeckoro moms = 6000 B/cM, a 3IeKTpoOITHIecKuil
koapumment = 1,2 cm/B.
3. Ipu w3imydeHr raMma-H3iTydeH!s B HOHH3ALMOHHOM KaMepe Ha aHOzIe BOSHUKAET TOK. CUUTATh, 9TO B Ka4eCTBE Ta3a B KaMep
HCTIONB30BAJICS BO3AYX TIO] IaBJICHHEeM 4 at™, MOIIHOCTh /10361 m3ydeHust =1000 mP/uac, nonesusiii 00beM kamepst = 10000
CcM®, OIIPEJIENUTh BEIMUMHY TOKA.
4. Tlpn m3nmy4eHWH TaMMa-M3JIydeHUs] B HMOHHU3AIMOHHON KaMmepe Ha aHO/Ae BO3HHKaeT TOoK. Cumrarh, 9TO B
KadecTBE Ta3a B KaMep HMCIIONh30BAJICA BO3AYX IOJ JaBlIeHHEM | aTM, MOMIHOCTH J03blI m3mydeHus =100 mP/4ac,
nonesHeli 06beM kamephl = 100 cM3, onpeienuTh BeIUYUHY TOKA.
5. BeraucnuTe 51eKTPOIHBIN TOTEHIMAT MaTHHs TIOTPYKeHHOro B pactBop MgSO4 ¢ koHueHTpammeii monos Mg?*,
pasuoit 0,01 momb/m.
6. B noHM3AaIWMOHHOM Kamepe, paccTosiHre 0 MEKIy TUIOCKAME 3JIEKTPOJaMH KOTOPOH PaBHO 5 CM, MPOXOIUT TOK
HACBHIIEHUS TUIOTHOCTBIO j=16 MKA/M2. OmpeneinTh YHUCIO T [ap HOHOB, OOPa3yIONMXCS KKIOM KyOHUEeCKOM
CaHTHMETPE MPOCTPAHCTBA KaMepHI B 1 C.
7 Ilpu pacnpocTpaHEeHHH CBETOBOW BOJIHBI IIPOMCXOAWT IOBOPOT €€ INIOCKOCTH TOMSPU3AIMK B MAarHUTHOM I10JIE
Ha yron B 2 rpanyca. [locrosHHast Bepnme mnst cpenst (Boma) cocraBisier 1, 54*102mmn/Ta*cM. ompenenntsb
BEIMYMHY HAIPSHKEHHOCTH MAarHUTHOT'O TI0JISI, €CIIM BOJIHA TIPOXO/AUT MYTh 78 M.
8 Ilpu orpaskennu cBeta ¢ A = 100 MKM TOJICTBIM IOIYIIPOBOAHUKOBEIM 00pa3moM kodddumnment orpakenus R =
0,36. Koadpurment npomyckanus IWIEHKHA U3 TOro e matepuana tommuHoi d = 1 mm pasen T = 0,17. Haiitu
K03 PHUIHEHT TOTIIOMECHAS O.



7. OHUEHOYHBIE MATEPHAJIBI VIS ITPOBEJAEHUSA
MNPOMEXYTOUHOU ATTECTALIMU OBYYAIOIIUXCS MO

JTUCLHUATIAHE

7.1. Onucanue noka3artejeil 1 KpUuTepueB OLleHNBAHUS KOMIIETEHIIUH HA
Pa3jIM4YHbIX dTanax UX (popMHUPOBaAHUSA, ONIMCAHUE IKAJ OLEHUBAHUA

7.1.1 JTan Tekymero KOHTPOJIsi
Pe3ynbTaThl TEKyIIEro KOHTPOJISA 3HAHUM W MEKCECCUOHHOW aTTECTALUU
OLICHUBAIOTCS [0 CIEAYIOLIEH CUCTEME:

«aATTCCTOBAH»,
«HEC aTTCCTOBAH».

Komn| PesyabTaThl 00yuenus,
e- XapaxkTepusymouue Kpurepun ATTECTOBAN He
TeHII chopMHUpPOBAHHOCTH OLICHUBAHUA aTTeCTOBAH
us KOMIIeTeHIUH
3HaThb OCHOBHBIC BHU]IbI, KOHTpOHBHBIe pa6OTBI B Bremoanenue HeBrimonnenue
KOHCTPYKIIMH 1 X0lle ceMmecTpa. 3ammrtal pabdoT B CPOK, paboT B CPOK,
XapAKTEPUCTHKH IEKTPOJIOB TabopaTOPHBIX pa60Tv. MPEAYCMOTPEHHBI | IPElyCMOTPEHH
T e — TectupoBanue 3HaHWH| ¥ B paboUnx BIif B pabounx
. TEOPETUYECKOr0 Marepuana.| mporpaMmax mporpaMmmax
HCCICIIOBaHUH AKTHBHaA pabora Ha
MPAKTHYECKUX 3aHATHIX
ymerh BeIOMparh Tunel UII|Iloaroroska k| DBeinonHnenue | HeBbimonHeHue
WId O B COOTBETCTBHUH C|MPAKTHICCKUM paboram.| paboT B CpOK, paboT B CPOK,
MeTOoJaMHu u 3amavyaMyl | BeImoTHeHNe MPaKTUIeCKUX | MPEIyCMOTPEHHEHI | IPEIyCMOTPEHH
MIPOBENCHUS MeIWKO-|u  JabopaTopHBIX  pabor| it B pabounx BIi B pabounx
OMOIOTHYECKUX pabor. KonTponeubie| mporpammax porpaMmax
WCCIIEIOBAHUN, pPACCUNTHIBATH|pabOTBl B XONE CEMECTpa.
pa3muuHBIE  XapaKTepucTUKH|Pemenne 3amad.
JIIEKTPOJIOB, ornpenensaTh|OnpeneaeHne HeOOXO0MMBIX
[IK-2 [HeoOxoaumble  TEXHUYECKHE|THUIIOB JATYNKOB u
XapaKTePUCTUKH JUIA AaTYNKa |3JEKTPOIOB B COOTBETCTBHH
¢ 3amagamu. OTieHKa YMEHUs
paccYUTHIBATH MMapamMeTphl
XapaKTePUCTUKH JATUYHKOB H
AJIEKTPOJIOB
BIIAJICTh meronamu|KonTponsHbie  pabotel  B| Bemonnenue | HeBwimomHeHue
OIIpENENeHNsT XapaKTepPHCTUK|XO[e ceMecTpa. 3amuTa| padoT B CPOK, paboT B CPOK,
anektponoB u I, meromamu|mabopaTopHBIX pabort.| mpexyCcMOTpEHHHI | TPETyCMOTPEHH
pacdera 3KBHBaJeHTHHIX cxeM|OIleHka BIaJeHus MeTogamMu| i B paboumx BIif B pabounx
JTATYNKOB M TPeoOpazoBaTeneil |onpeaeaeHus mporpaMmax porpaMmax
XapaKTePUCTUK DIIEKTPOIOB
u WII, meromamu pacuera
SKBHUBAJIEHTHBIX cxeM
JATINKOB u
npeoOpa3oBaresen
3HATh OCHOBHBIC pu3nueckue |KoHTponbHble paborel B BemmonHenne | HeBbimomnenue
MPUHIHAIIBI, UCIOIB3yEMBIE Xoae ceMeCTpa. 3aH_II/ITa pa60T B CPOK, pa60T B CPOK,
OITK- |amst moctpoenus nepeuambix n1ab0paTOPHBIX pa601:’. MPEyCMOTPEHHBI | IPEYCMOTPEHH
7 |WIT; Bonpocst cornacoanms TectupoBanue 3HaHWH| ¥ B paboumnx BIif B pabounx
TEOPETHYECKOr0 MaTepuaja.| mporpammax porpaMmax
UII u 3 ¢ anekTpoHHBIMHU AKTHBHAS patora Ha
YCTPOHCTBAMH yCHJICHHSI 1 MPAKTHYECKUX 3aHATHIX




00pabOTKK CUTHAJIOB
yMmeTb BbIOMpaTh Haubonee|llonroroBka k| Bomonnenne | HeBwimonnenue
3¢ G eKTUBHBIN OECKOHTAKTHBIN [IpaKTHUECKUM paboram.| paboT B CpOK, paborT B CpoOK,
MeTOoJ cbema MeIUKO-|BrInoiHeHne MpakTUYeCKUX | MpeayCMOTPEHHBI | TPEAyCMOTPEHH
Oouosnornueckoi nHpopMauu |u  J1abOpaTOpHBIX  pabor| i B pabounx BIif B pabounx

pabor. KontponeHpie| mporpamMmax nporpaMmMax

paboTel B XOIE CeMecTpa.

Pemenne 3amau. Ouenka

yMEHHs BBIOMpATh Hanboee

3¢ G eKTUBHBIH

OECKOHTAaKTHBII METOI

cbema MEITUKO-

OMOIOTHYECKOM

uHpOpMaIIH
BIajeTh Meromamu  BhiOopa|lloaroroBka k| Brmmonnenue HeBrimonuenue
OTEUECTBEHHBIX H 3apYOCKHBIX |IPAKTHYECKUM  paboTaMm paboT B CpoOK, paborT B CpoOK,
¢bup™M, paspabaTbiBaromX u|3amuTa 7a0OpaTOPHBIX | MPETYCMOTPEHHEI | TPEAYCMOTPEHH
Bemmyckaomux WII m O mns|pabor. Omnenka BiageHusi| ¥ B pabounx BIif B pabounx
MEIMKO-OMOJIOTUIECKIX METO/IaMHU BbIOOpa|  mporpammax nporpaMmax
HCCIIEN0BAHUM OTEYECTBEHHBIX u

3apyOeKHBIX bupm,

pa3pabaThIBAIOIITIX u

BeIryckaromux UIT u O ms

MEINKO-ONOJIOrNYECKUX

UCCIETOBaHUN

7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIsI 3HAHUI

Pe3ynbpTaThl MpOMEXYTOYHOTO KOHTPOJISI 3HAHUHN OIEHUBAIOTCS B 6 cemecTpe
IUTsl OYHOM (POPMBI OOYUEHUS MO0 YETHIPEXOAIbHON CUCTEME:

COTJIIMYHOY;

«XOPOIION;

«YIOBJIETBOPUTEIHHOY;

«HEYIOBJIETBOPUTEIHHOY.

Pe3yabTarthl
Komn ¥ Kpurep
o0y4yeHmusl,
e- 110/

XapakTepusymouume Otanyno | Xopomo Ynosa. Heynos.1.

TEeHI] OIICHHUB
copMUpPOBAHHOCT

118 | aHHuA
b KOMIIETeHIINH
3HAaTh OCHOBHBIC Tect Brinonne | BeinosHe | BeimosiHenue | B Tecte MeHee
BUJIBI, KOHCTPYKIIMH HHE TecTa |Hue Tecta| Tecra Ha 70- 70%
- - 0
1 XapaKTEpPUCTHKH Ha 90 Ha 80 80% MPaBUIILHBIX
100% 90% OTBETOB

3JEKTPOJIOB ISt
MEJINKO-
OMOJIOTHYECKUX

[1K-2 .
HCCIIeJOBaHMUI
YMETh BoIOMpath|Pemenu | 3amaun | [Iponmemo |IIpogemoncTp 3amaun He
el UIT uimmm D Ble pELIEHBI B | HCTPUPOB MpOBaH pelIeHBI
COOTBETCTBUU c|ctanjap | moJiHOM aH BEPHBIN X0
METOJaMH H|THBIX oObeMe U | BEpHBI | pelIeHus B
3ajjayaMu MPaKTUY |TOTYYEHBI X0J1 OOJILIINHCTBE




IIPOBEJIEHUS MEUKO-ECKIX BEpHbIE | pelieHus 3aj1a4
OMOJIOTUYECKUX 3az1a4 OTBETHI | BCEX, HO
HCCIICIOBAHUH, HE
paccunThIBaTh H0JIy4eH
pa3iIu4HbIC BEPHBIN
XapaKTEPUCTUKU OTBET BO
ANIEKTPO/JIOB, BCEX
OTIPENEIATh 3a/a4ax
HEO0XOUMBIE
TEXHUYECKUE
XapaKTEPUCTUKHU JJIst
JaTyuKa
Brnaaerb Merogamu(Pemenu | 3amaum | [Ipoxmemo |IIpogemonctp|  3amauum He
onpe/eNeHus e pelIeHbl B|  HCTp UpPOBaH pEeIIeHbI
XapaKTEPUCTHUK NPUKIAJ | TOJHOM | UpPOBaH | BEPHBIN X0
anektporoB u  MIL|HBIX oObeMe U | BEpHBI | pelieHus B
METOJIaMH  pacyeTa(3ajay B |HOJydeHbI| XoJ | OOJIBIIMHCTBE
SKBHUBAJIEHTHBIX KOHKpPET | BepHbI€ | pelieHus 3a1a4
CXeM JIaTYMKOB H|HOHU OTBETHI | BCEX, HO
npeoOpaszoBareneil  |mpeamer HE
HOU MIOJIy4YEH
obnactu BEPHBIN
OTBET BO
BCEX
3aja4ax
3HATHh OCHOBHBIC Tect Bemmoine | Bemmonse | Bemmosnenue | B tecte MeHee
usnueckue HHE TecTa | Hue TecTa| Tecra Ha 70- 70%
TPUHIKIIEL, Ha 90- Ha 80- 80% IIPAaBUIIbHBIX
HCIIOJIb3YEMBIE IS 100% 0% OTBCTOB
IIOCTPOCHHUS
nepBuyHbIX UIT;
BOIIPOCHI
coryiacoBanus U1l u
3 ¢ DIIEKTPOHHBIMU
YCTPOMCTBAMU
YCHUJICHUS U
OIIK- |00paboTKH CUTHAJIOB
7
YMETh BbIOupath|Pemenn | 3anmaun | I[Iponemo |IIponemonctp|  3anauum He
HaunboJee e pELIEHBI B|  HCTP WUPOBaH pEIIEHbI
3pPeKTUBHBII CTaHJap | MOJHOM | HMpOBaH | BEPHBIN XOJ
0ECKOHTAKTHBIH THBIX oObeme U | BepHBIH | perieHus B
METOJ ChbeMa|lpaKTUY [[TOJydeHbl| XO0J  |OodbIIMHCTBE
MEIUKO- €CKUX BEpHBIE | pelieHus 3a1a4
O1oIOTNYECKO 3az1a4 OTBETHI | BCEX, HO
uHpopMalun HE
MOJIy4EH
BEPHBII
OTBET BO
BCEX

3agadax




Braaerb  Merogamu(Pemenu | 3agmaum | IIpoxmemo |IIpogemoncTp|  3anmauu He
BBIOODA e pElIeHbl B|  HCTP UPOBaH pEIIEeHbI
OTEUECTBEHHBIX  H|NPUKJIAA| IOJHOM | HPOBaH | BEPHBIN X0
3apyOeKHBIX  (pupMm, [HBIX oObeme 1 | BepHBI | permieHus B
paspabaThIBalOIIMX M[3a7a4 B |HOJIydeHbI| XO0J | OOJIbLIMHCTBE
BoinTyckaromux MII u|koHkper | BepHbIE | pelueHus 3a1a4
D s MeauKo-|HOM OTBETHI | BCEX, HO
OMOJIOTUYECKUX npeaMer HE
HCCIEeN0BaHUN HOH IIOJTY4EH
obnactu BEpHBII
OTBET BO
BCEX
3a1a4ax

7.2 llpumepHbIii mNepeYeHb OLEHOYHBLIX CPeICTB  (THIOBBIE
KOHTPOJIbHbIE 33/IaHUSI WM HWHbIe MaTepUAJIbl, He00X0AUMbIe JJsl OLEeHKH
3HAHUI, YMEHU, HABBIKOB U (WJIH) ONbITA JeATEJILHOCTH)

7.2.1 TIlpumepHblii mNepedYeHb 3aJaHUil I NOATOTOBKH K

TEeCTHPOBAHUIO
1) Kakoii nudpoii Ha pUCyHKE OTMEUEH DJICKTPOIHUT
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2) Kaxoro an1eKTporia HeT B KIACCH(HKAIH BHJIOB IEKTPOIOB B 3aBICHMOCTH OT OCOOCHHOCTEH! HX yJaCTHS B CheMe
onornorerrmaiios. | OmBomsmmii 2 [posomsmmii 3 [lorenmmanbasiii 4 Hynepoit 5 HelimpamsHbiia

3) Yem ompemernsieTcss CIOKHOCTh pervicTpariun snekrpodusuon-it uHd-mpm? 1 TomprwksHocteio cipykryp BO, ¢
KOTOPOro CHMMaeTcsi CMTHam 2 MarnbMM aMITIMTYJIaMH TIONIE3HOTO CHTHAIA M OONBIIMM ypOBHEM IOMeX 3
BoszpacranueM conpoTyBiI-s IpY YMEHBLI-Y YACTOTI

4) Karoii ariex1po BBOMMTCT B TKAHATIPH TIOMOIATIONGAMBE? 1 Creprkiesoit 2 [ armssnii 3 Jpctansabii 41 JpoaiovHbie
5)Brmicars: JNIEKTPONT — 3TO MHOTOMOMIOCHBIA 3JIEKTPOII, TOKOCHEMHBIE TIOBEPXHOCTU
KOTOPOT'O PaCIIONIOKEHBT HA OTHOM PealTbHOM T BOOOP2KAEMOM TIOBEPXHOCTY M FIMEIOITIHE PAsHBIC TICHTPhI

6) TTomsprzarst 3MeKTPOIOB — 910 ... . | Vi3MeHeHu e AIeKTPOIHBIX CTAIOHAPHBIX TIOTEHIMAIOB M COOTBETCTB-X UM
MEXYIEKTP-X HAMPsDK-I TpH 3aMBbIKAHAM IEKTpoIHbIX Hereid 2 Tporecc paciiaga MoneKys 3MeKTpoia Ha HOHBI TIPU
MIPOXOXKI-M YEPE3 HEro MEKTPUY-TO TOKA 3 YBEIMY-¢ KOHLI-IIMKA HOCUTENEH 3apsia y IOBEPXHOCTH paszena HeKTpor -
AMEKTPOIUT BCIIEICTBUE HECKOMIICHCUPOBAHHOCTH CHJI MEKMOJIEK-TO B3aMMOJIEHCTBUS Ha pasferie 3mux cped, 4 3t1o
oOpatiMas XUMHY-I PEaKIys, TIPY KOTOPOM TPOMCXOMUT OOMEH MOHAMH MEXIy TBEpIBIM BEII-M U PacTBOPOM
JIEKTPOIIUTA

7) Yem orperierisiercst paBHOBeCHb I roteHiman aekrpora? 1 Ipasriom Banr-Todia 2 Ypasrerriem Heprcra 3 3akoHoM
Tecca 4 Ddexrom [ensmse 5 Ypasrernem Opocra

8) Ha puc aBmkeH#e 3apsiioB MEX/IY JIEKTPOIOM U JIEKTPOIUTOM OTpaskaeT
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9) Kaxwie a51eKTpoyib! He IPUTro/iHb JUTs chema ariekTposHIea-Mbl? 1 EMkoctHbIe2 PesuctvBHbIe 3 MOCTHKOBBIE
10) Yro n300paxkeHO Ha PUCYHKE?
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1 DxerB-s1 cxevaiekTporia 2 DxB-s1 cxema o0 ieronmMiganca ¥iektpor-b0 3 Dxe-sivoners BO 4 Dxe-1 cxeva MAKPORTIKTPpOra

11) I'ne Ha cxeMe n300pakeHOo COMPOTHRIICHHE drmzepMrica o anektporom? 1R1 2R2 3R3 4R4

12) Kakwue ameKTposip! HCHOB3YIOT 1 oTBeeHust OrornoreHanoB Mt (OMI)? 1 Uronsyatsie 2 CrepkHEBbIE
3 Crmpasbhble 4 JIucKoBbIe

13) IloBepXHOCTHBIC 3MEKTPOBI Il CHATHSA ... OOBIMHO MPEICTABIISAIOT COOOH HEOONBIIME JAUCKH JIUAMETPOM
OKOJIO CEMH MUJUTMMETPOB WM MAJICHBKHE TPAHYIIBI (IIIAPUKH) TIPUIIOS, KOTOPBIE 3aKPEIUISFOTCS HA 00E3KUPEHHOM
nioBepxHocTH Kokl 1 OMIT 200I° 30K 4KI'P

14) Touemy amexrpomsl Ag-AgCl xpansT B Temaore? 1 KBaHTBI cBeTa BBI3BIBAIOT BHYTPEHHUI (oTodddeKT, uto
MPUBOJIUT K MCKAKCHUIO CHTHAJIA TIPU JiajibHeHIel skciutyarampi 2 CepeOpo okucisiercss Ha ceery 3 [lpu
JUIATE/IEHOM TIPEeOBIBAHUM HAa CBETY OJICKTPOIbl YTPAauMBAKOT CBOWCTBA oOpatumoct 4 XJiopucroe cepedpo
pasrnaraercst Ha CBETY

15) Kakue TpeboBaHus K JIEKTPOIaM TSl Ype3KOKHOM AieKTpoHerpocTuMyssiim? 1 OTcyTcTBHE BUCIIEPATHHBIX
Oor1eii, HApYIIIEHUH pUTMA CEPIIIIaA, HAJIIYMS MMILIAHTAPOBAHHOTO BowTess putMa. 2 CoemHsIeEMbIe TIPOBOIA HE
JIOJDKHBI HAXO/IMTHCSL B KOHTAKTE € TeKTporToM 3 Hasmuure 1octaTtodHo MMpoKol 30HBI 00paTHMOCTH EKTPOoa
TP 3aJ]AHHBIX TOKax CTUMYJIIn 4 M30msiimst 3eKTposa NOMbKHA ObITh BBITOJHEHA CHIEIUATBHON 3MANBIO W
0aKeTMTOBLIM JIAKOM

16) K yemy mpuBoauT mporexanue Oonbimmx TOkOB 1o Ag-AgCl anektponam? 1 k OosbimmM momexam 2 K
TIPEBPAITICHHIO HIEKTPOIOB B «aricroe» Ag mm AgCl - coemurenne 3 K xoporkomy 3ambikadnio 4 Hu x gemy, T.K.
MpOTeKaHNe OOJBIIIIX TOKOB HE BIMSIET Ha AJIEKTPOJIBI

17) Ipu iepexozie B 00IaCTh, JIEKAIILYIO CIeBa OT TOUKH A (CM. PFIC. ), IPOXOIAT PEAKIIUM, B PE3-T€ K-PBIX
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18 VI3MeHeHwe KHCIIOTHOCTH CPEIbl, OKPYKAIOIIEH AIEKTPOJ, YTO MOYKET TIPHBECTH K TTOBPEKICHHIO TIOBEPXHOCTH
anekTpona. 2 MOXKET MPOU30UTH MOBPEKICHUE MOBEPXHOCTU AMeKTpona. 3 V3MeHeHne KUCIOTHOCTU CPEbl, OK-
PYKarOLLEH 37EeKTPO, YTO MOMKET IPUBECTU K MOBPEXKICHUIO TKaHEH. 4 MOXKeT MPOU30MTH MOBPEXKICHUE TKAHEH.

7.2.2 llpumepHblii NepeyvyeHb 3aJaHUIl Ui PellleHUS CTAHAAPTHBIX

3agavd

1) D10 MeTaIY-€ TEKTPOJIBI, TAKKUE Y KOT-X IEKTPO/IHAST PEAKIIHST TIPOUCXOIUT TOMBKO MEKITY MET-M JIEKTpO/Ia 1
ero KarvoHamu Me", Haxojisiii-cs B pactsope 1 DyeKTposisI [epBoro poza 2 IeKTpoibl 2-10 pojia 3 DeKTposs 3-ro
pona 4 CTeKIsIHHBIE AJ1e-Tbl

2) D1 3MEKTPOIBI IPEICT-T COOON CIOKHBIE CHCTEMBI, TIOCKOIBKY MX TIOTEHIMATBI 3aBHCAT HE TOIBKO OT AKTMBHOCTH
TIOTEHIMAT OMPE/IET-X HOHOB B PacTBOpe (KATHOHOB WM aHHOHOB), HO M OT TAPLMATHHONO JIaRT-s1 Taza B pacteope |
OINeKTPOABI IEPBOIrO poa 2 DMeKTpor! 2-10 pora 3 Dnektporp! 3-1o pona 4 CTeKISIHHbIE 3J1e-Tbl

3) Uem oOyciIOBIEHA CEIEKTUBHOCTh MEMOpaHbl CTEKISIHHOrO siektpoma? 1 TommwHOW meMOpaHbr 2
Konuentparueii onpenen-x noHoB 3 MeTasiom, HaXoAs1I-cs1 BHyTpH 35ekTpoaa 4 CocraBoM cTekia

4) JTyist 4ero MCTONB3yeTCst 3Ta cxeMa (CM. PUCYHOK)?
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1 Jls m3MepeHust IMITeaHca IEeKTPOI-3IIEKTpouT 2 [t m3MepeHus nMIieianca SIeKTponoB 3 [t u3mepenust
HanpspkeHus noysipusanun 4 Jis u3mMepeHust HIIeKTpOMEXaHUIeCKOro IIryMa
5) JIst viBMEpEHISt Hero UCTION-Cs 9Ta CXeMa (CM. prc-K)?
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1 MMITeIAHCA AMEKTPOI-AIIEKTPOIHT 2 FIMITENIAHCA AJIEKTPOTIOB 3 HAMPSDK-S1 TIOVIIPI3-H 4 AIIEKTPOMEXAH-TO ITyMa
6) [Tyt IBMEpEHST Hero UCTION-Cs 9Ta CXeMa (CM. PrC-K)?
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1 mMITeIAHCA AEKTPOI-DIIEKTPOIHT 2 FIMITEIAHCA AJIEKTPOTIOB 3 HAMPSDK-S1 TIOVIPI3-H 4 AJISKTPOMEXaH-TO TyMa
7 mena cxeme 38yKoBoii rereparop? 1 235 ATIR
8) [yt vBMEpEHIST ero HCTION-Cs 9Ta CXeMa (CM. PrC-K)?
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1 nMIIenaHca AMEKTPOI-IIEKTPOIHT 2 UMITEIAHCA IEKTPOIOB 3 HAMPSDK-51 OVIIPH3-H 4 SNIEKTPOMEXaH-TO IITyMa

9) Kakast BemuMHA PErUCTPHIPYETCS B XOZE MBMEPEHHS MapaMeTpoB drekTpoMexanndeckoro myma? 1 Cima Toka 2
Ypogens ryma 3 Hanpspxenuve 4 ConpotvirieHye

10) Ipu Kakux mapamerpax MPOU3BOIAT U3MEpPEHHe uMIieanca riektpor-sektporut? 1 Tlpu vanpsok-u U=S B Ha
wacrore 50 KI'x 2 TTpu sanpsox-u U=>5 B Ha wactore 50 Tt 3 [pu manpsic-v U1=| MB Ha gactote 20 xI'11 4

[Tpu vanpsox-u Ui=| B Ha wacrore 20 [y

7.2.3 TlpuMepHblii mepeyeHb 3aJaHUil I pelIeHUs] TPUKJIATHBIX

3aaavd

Nel
Omnpenenuts ATUHY TPOBOMHUKA, €CIHM €ro comporuBicHne paBHO 0,40M, ymenpHOE CONMPOTHBICHUE HUKEIS P
=0,068 MxOm/M, IMpHHA JIEHTHI 1CM, TONIIMHA JEHTH | MM
[IneHnouHBbIN pe3ucTop COCTOUT U3 3-X YUACTKOB UMEIOLIUX Pa3IUYHOE CONPOTUBIICHUE KBAAPAaTOB
IJIEHKH, CONpoTHBIeHue 1MM® s mepBoro kBajapata =100M, BToporo ksajapaTa 200M, TPeThero
kBagpara 300M3MMm
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Ne3
[ToTrenuoMeTp ¢ HOMHHAJIBHBIM CONPOTHUBIICHHEM Ro HMCIONB3yeTCs B KAayeCTBE JaTUUKa CMEIICHMSI.
IIpoBonoka HamoTaHa Ha Kapkac BbicoTo H w Ttommuuoii b. Yucmo sutkoB N. VYaemsHoe
CONIPOTHBJICHUE MaTepuajia p. M3BecTHO, YTO CONMPOTHUBICHHE 3aBUCHUT JMHEHHO OT TEpPEMEIICHUS.
OnpenenuTs AUAMETP IPOBOJIOKU U JTMHY BUTKA.

Ne4
ConpoTHBIEHHE EeMKOCTHOTO pjatdumka = 10MOM, S=lcm®. Onpemenuts pacCTOSHHE MEKIY
00KJIaIKaMH, YTOOBI TATYMK MPOITYyCKal 4acTOThI Bhiiie 20k 11.

Ne5

Meramnueckuii  MHKPOJIEKTPOJ ~ HMMEET  KOHLEBOM  y4acTOK, KOTOPBIE  MOXXHO  CUMTATh
MUIMHAPUYICCKUM. Cam Mmeramia uMeer AnaMeTp lMKM, JUIMHA 3MM, YACIBHOE COIIPOTUBJIICHUE MCOU P
=1,72*10® Om/M. OnpenenuTh CONPOTHBIICHHE.

Ne6
[NocnenoBaTenbHO COCTMHEHHBIE HUXPOMOBASI U MEJHASI TTPOBOJIOKH, YJIeTbHOE COIMPOTHBIICHUE MEIU P
=1,72*10® Owm/M, ynensHOe compoTHBIeHHe Huxpoma p =1,12*10° Om/M. Onpenenuts OTHOIIEHHE
KOJIMYECTBA TCIJIOTHI, BBIICTICHHOC Ha IIPOBOJHMUKAX U OTHOUICHHUE MAaJICHUA HAlIPSAXKCHUA.

Ne7
Karymka, n3rotoBnennas u3 menu mmeer comporuBieHue 10,8 Om, ee macca = 0,3kxr. Ompenenuts
JUIMHY W JaMeTp KaTyLIKH. Y IeTbHOE CONpoTHBIeHHe Menu p =1,72*10° Om/m, miotHOCTS Memu 8500
Kr/MC,

Ne8
KoakcuanbHbIi KOHJEHCATOp MMeeT eMKocTh 2,4%107? @, ero mmuHa 3cM, HapykHBIA paguyc 12MM.
Heobxoaumo ompenenTs BHYTPESHHUH panyc.

Ne9
IIpu n3MepeHny TONIIMHEI JEHTHI € IIOMOILBI0 EMKOCTHOTO JaTYMKa C PACCTOSTHUEM MEXAY OOKJIaaKaMu
B 1MM OH MoOKa3aJl BENWYMHY TOJLIMHBI JIEHTHl paBHyo 0,2MM. Ompenenuts U3 Kakoro MaTepuaia
W3TOTOBJICHA JICHTA-IUAJICKTPUK, €Clid OydeM CUMTaTh, YTO MEXAy OOKIaIKkaMH HaXOIUTCS BO3LYX
(BaKyyM), a eMKOCTb KOHzIeHCcaTopa ¢ JTeHToit = 1,967*10™ ®. ITnomams 06x1amok=20cm>,

Nel0
N3BectHO, uto mpu Temmnepatype 100°C DJC tepmomapsl kene3o-minatuHa paBHa +1,8mMB, a D1C
TepMoIapel HuUKeIb-miatuHa =-1,5MB. Uemy paBHa 3/IC TepMonapsl Kene30-HUKENb IPU TEMIIEPATYPE
100 °C? Onopnas TemnepaTypa Bo Bcex ciaydasax pasHa 0°C.

Nell
N3BectHo, uto mpu Temmnepatype 100°C 3JIC Tepmomapel Mmensp-komens paBHa +4,75MB, a 31C
TepMomapel  xpoMmenb-konens =+6,95MB. UYemy paBna O3JIC TtepMmomapbl XpoMenb-MeAb IpU
temneparype 100 °C? OnopHas TeMiniepaTypa Bo Beex ciaydasx pasHa 0°C.

Nel2
[Ipu u3mMepeHnn TemnepaTypsl ¢ TOMOIIBI0 TepMonapsl BOIbTMETp mmokazan 30,415 mB. Uemy pasna t°C
OITOPHOTO cI1asi, eciu u3Mepsiemasi remneparypa =750°C. Ilpu perieHnn UCoab3ylTe rpaynpOBOYHYIO

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
[Ipn u3MepeHnn TemrepaTypbl OMOPHBIA cHail TepMmomnapbl Obl1 cTabuinm3upoBaH Ha ypoHe 100°C,



m3mepsiemas temriepatypa=900°C. Kakyro Bemmuuny J/IC mokaxer BombTMerp? [lpu perienun
HCIIONB3YHTE TPAAyHPOBOYHYIO TAOIHUITY

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

[Ipu wu3MepeHuu TtemmepaTypsl B I€4M C IIOMOIIBIO TepMoOIaphl BOJIBTMETp TMokazan 7,82MB.
TemnepaTypa XosomHoro cmasi TepMornapsl Obuta cradbunmsupoBaHa Ha 100°C. Ilome3ysice Tabmuiei
OIPEIENUTh TEMIIEPATYPY B IIEYH.

T,°C 0 |20 100 [ 200 [300 |400 |500 |600 |700 |800 |900 |1c
E(T,0°C) 0 |011 |065 |144 |233 [325 (423 |524 |6,27 |7,34 |847 |9,
mB

Neol5
HOJ'H)3y5[CB SKBHUBAJICHTHOM CXEMOH IbE30JaTunKa OIPECACIINTC €ro BBIXOAHOEC HaIIPAKEHUEC IIpU
nevictByroneit Ha Hero cuie F=10H. Ilapamerpbl mbe3omnpeoOpa3zoBatelisi: CONMPOTHUBIICHHE YTEUKU
npeobpasoparens R,=10" Owm, mwromans mractur 100 Mm% TommuHa mbe3oMaTepuana 1M,
nbesomonyib 0=2*10"2 Ki/H. TIpoussenenne ego=5*10"° ®/m.

7.2.4 llpumepHbIii NepeyeHb BONMPOCOB 1JI1 MOATOTOBKH K 3a4eTy

He npenycMoTpeHo y4eOHBIM TUIAaHOM

7.2.5 TlpuMepHblii TNepedeHb 3aJaHUil VISl pelIeHHs] NPHKJIATHBIX
3agaq

1. Tlonstue wu3MepuTenbHOro mnpeodpazoBatena. PacueT mnepexoaHBIX H
nepeaaTOUYHbIX XapaKTEPUCTHK.

2. Metponorndeckue xapakrepuctuku HWII. Pacuer morpemHocten,
aAMIUTUTYIHBIX, ()a30BbIX H YACTOTHBIX XapaKTEPUCTHUK, YyBCTBUTEIHHOCTH.

3. Emrxoctabie UT1. Emxoctarie UTT. Pertrenne 3aqau.

4. Onruueckue UII. Onmmueckue U1 Pemenue 3amay.

5. PesuctuBneie UII. Tenzopeszucropsel. Pesuctusabie U1 Pemienue 3amay.

6. Termoeie UL Tepmudeckue UL Termossie UII. Tepmuueckue WIL Pemenue
3a/1a4.

7. IIbe30anextpudeckue UII. Teruoeie MI1. Tepmuueckue UI1. Pemenue 3amayq.

8. YabprpazsykoBbie UII. YasTpa3zsykoBeie UII. Pemenve 3anauy.

9. OnroBonokounsie UI1. OntoBonokounsie MUII. Pemenne 3amay.

10. Jdatunku wmoHumsupyromero uznydenus. XUIIT. JlaTuuku HOHU3UPYIOILIETO
mnydenus. XUIIT. Pemenue 3aqay.

11. Dnexrpoasl. O6mme monsTusa. Kmaccubukamums smextpomoB. CrocoOs!
HaJIOXKEeHUs. DJIEKTPOIbl B MeulnHe. Pelienue 3a1ay.

12. CnocoObl HaJIOXKEHUS PIEKTPOAOB. Pe3UCTUBHBIE M €MKOCTHBIE 3JIEKTPO/IBI.
OO0001IIEHHOE CONMPOTURIICHUE MCKTPOA-IISKTPONHT. Permenue 3a1aug.

13. Tlomexu W TOTrPEMIHOCTA B JJEKTPOAAX. OKBHUBAJCHTHBIE CXEMBI.
OnpeneneHue HaOpsDKEHUS TOJSPU3ALMM W MOJSPU3YIONIETO TOKa. AHaN3
MOMEX B 3JIEKTpo1ax. Perienue 3a1ay.

14. Marepuanbl 37€KTPOJOB VI PA3IMYHBIX MEIUIMHCKUX JMArHOCTUYECKUX H



TEpaNeBTUYECKUX UccienoBannii. Perienue 3anad Ha ypasHenue HepHcera.

15. CrexssiHHbBIC eKkTpoabl it udmepenus Ph. Ph-merpel. Perienue 3anau. 16.
CreHapl 171 OLIGHKM METPOJIOTHYECKHX XAPAKTEPUCTUK 3MEKTpoaoB. OmnpenerneHue
HaIpsHKEHUs TIOTSPU3ALIMI, IMIIEJIAHCA U IITyMOB YIEKTPOAOB. PeltieHue 3aiay.

17. Muxposnektpoasl. O6paTuMOCTh 3JEKTPOA0B. 30HbBI 0OparuMocTy. [IpomayKTbl
pacnama. Peakipm otieruienust. Perenvie 3ama4.

18. 3akmounTenbHOE 3aHATHE. Perenue 3a1ad mo BceM TeMam

7.2.6. MeTonuka BBICTABJIECHHS OLEHKH NPH TNPOBEJeHHMH HTOrOBOW
aTrecTaluu

DK3aMeH MPOBOAUTCS MO TeCT-OuieTaM, KaXKIbli U3 KOTOPBIX coaepkut 40
BOIMPOCOB U 6 3a1a4. Kak/blif mpaBUIIBHBIN OTBET Ha BOMPOC B TECTE OIEHUBACTCS
1 Gamnom, 3amavya oueHuBaercs B 10 OamnoB (5 OamioB BepHOE pelieHUE U 5
0aJIJI0B 32 BepHBI 0TBEeT. MakcuMallbHOE KOJIM4ecTBO HaOpaHHbIX OaioB — 100.

1. Onenka «HeynoBIeTBOPUTENHHO» CTaBUTCS B Cllydae, €CJIH CTYICHT
HaOpan menee 50 6anoB.

2. OmueHka «YIOBIIETBOPUTENHHO» CTaBUTCS B CiIy4ae, €CIU CTYIEHT
HaOpau ot 51 o 69 Gannos

3. Orenka «XopoIio» CTaBUTCS B clydae, eciii cTyAeHT Habpan ot 70 1o
84 6annos.

4, Onenka «OTIMYHO» CTABUTCA, €CJIM CTylaeHT Habpan ot 85 mo 100

0aioB.)
7.2.7 IlacnopT OllEHOYHBIX MaTEPHAJIOB
Kon
KOHTPOJI!
KonTponupyembie pasnenst (TeMbI) . HanmeHoBaHHE OIIEHOYHOTO
Ne /it pyeMoi
T CIUTUTHHEI cpezicTBa
KOMIIETECH
1207
1 Bsenenue. Wsmeputensunie| IIK-2, [Tecr, 3amura 1 OTBETHI 110
npeodpasosarend. OOIMe TOHATAS OIIK-7 |mpesenranusam u 1a60paTOPHBIM
paboTtaM, penieHue 3anad
2 Merpornormueckue xapakreprcTaku 1 IIK-2, |[Tect, 3ammuTa 1 OTBETHI 110

OIIK-7 |npe3eHTalusaM U J1aGOPATOPHBIM
paboTaM, pelieHue 3anad

3 Emkoctabie UT1. Ontuueckue UIT IIK-2, [Tecrt, 3ammTa 1 OTBETHI IO
OIIK-7 |npe3eHTanusaM U J1aGOPATOPHBIM
paboTaM, pelieHue 3aad

4 Pesuctusnbie UII. Tenzope3ucTopsi. I1K-2, |Tect, 3ammTa u OTBETHI TI0
OIIK-7 |npe3eHTanusM u 1a00paTOPHBIM
paboTam, penieHue 3aaay

5 TemnoBbie HII. Tepmuueckue HUIL.[ TIK-2, |Tecr, 3ammuTa 1 OTBETHI 11O
Hbesoanexrpuaeckue U1 OIIK-7 |mpe3eHTauusAM M 1a00PATOPHBIM
paboTam, penieHue 3aaau
6 VYnbrpassykosbie UIT. [1IK-2, |Tecrt, 3ammuTa 1 OTBETHI TIO

OIIK-7 |npe3eHTanusM u 1a00paTOPHBIM
paboTaM, pelieHue 3ajau

7 Omnrosonokounsie WUI1. IIK-2, |[Tect, 3ammuTa 1 OTBETHI 110
OIIK-7 |npe3eHTanusM U 1a00paTOPHBIM




paboTtam, penieHue 3a1au

8 Hatunku HOHU3UPYIOIIETO manyuenus.| IIK-2, [Tecrt, 3amura 1 OTBETHI 110
XYIIT. OIIK-7 |mpe3eHTanusm u 1a00PaTOPHBIM
paboTtam, penieHue 3a1a4u
9 DIEKTPOIBI. O6mue noustus.| IIK-2, |Tecr, 3amumra U OTBETHI 110
Knaccnpuxauus  snexrpogos.  Cnocobsl| OINIK-7 |mpe3eHTanMsM ¥ 1a00PaTOPHBIM
HATOXKCHHUA. paboTam, penieHue 3aj1au
10 I[lomexu wu morpemHoctd B snekrpopax.| IIK-2, |Tecr, 3ammra 1 OTBETHI IO
OKBUBAJICHTHBIE CXEMBI. OIIK-7 [mpe3enTarusiM u 1a00paTOPHBIM
paboTtam, perieHue 3aaaq
11 Marepuansl  anextponoB it pazmmusblx| [1K-2, |Tect, 3amura ¥ OTBETHI 11O
ME/IMIIHCKIX JArHOCTHHIECKHX 1 OIIK-7 [mpe3eHTarusM u 1abopaTOPHBIM
TEPANEBTUUECKUX UCCIICNOBAHUN paboTaM, peleHue 3a1a4
12 CreksHHBIE 3JIEKTPO/IBI /1S u3Meperus Ph IIK-2, [Tecr, 3ammra 1 OTBETHI IO

OIIK-7 |npe3eHTanusaM U 1aGOpaTOPHBIM
paboTtam, pernieHue 3aaau

13 Cremmet w1 omenku  merponormueckux| [IK-2, |Tecrt, 3amuTa U OTBETHI 11O
XapaKTEPUCTHK 3JICKTPOZIOB OIIK-7 [mpe3enTarusMm u 1abopaTOPHBIM
paboTam, pelieHue 3ajaau
14 Muxkpoanexrpoasl. O6parumocts snekTponos | [IK-2, [Tecr, 3amura 1 OTBETHI 11O

OIIK-7 |npe3eHTanusaM U J1aOOpaTOPHBIM
paboTam, penieHue 3aaaq

15 3aKIIIOYUTEILHOE 3aHATHE IIK-2, [Tecrt, 3ammTa U OTBETHI IO
OIIK-7 [mpe3eHTarusMm u 1abopaTOPHBIM
paboTtam, pernieHue 3aaaq

7.3. MeToauyeckue MAaTepHAJBI, ONpeAeJSIONNE  MPOUELYPHI
OllCHUBAHMSA 3HAHU, yMeHHii, HABBIKOB U (IJIM) ONBITA JeSITETbHOCTH

TectupoBaHue OCyIIECTBISACTCSA, OO TIPU TOMOIIM KOMITBIOTEPHOM
CUCTEMBI TECTHUPOBAHUS, JIMOO C HCIOJIH30BAHUEM BBIJAHHBIX TECT-33/IaHUN Ha
Oymaxxnom Hocutene. Bpems tectupoBanus 20 MuH. 3aTeM OCYIIECTBIAETCS
IpOBEpKa TeCTa SK3aMEHATOPOM M BBICTABISICTCS OIEHKAa COTJIACHO METOJIUKH
BBICTABJICHUS OLICHKH ITPH MPOBEICHUU TIPOMEKYTOUHOW aTTECTAIIHH.

Pemenue cTaHmapTHBIX 3a7ad  OCYIIECTBIAETCS, JTUOO TIPH TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, TUOO C UCTIOJIB30BAHMEM BBIIAHHBIX 3a/1a4
Ha OymakHoM HocuTene. Bpems pemenus 3amad 20 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa pEIICHUsS 3a/ad SK3aMEHATOPOM M BBICTABIACTCS OIICHKA, COTJIACHO
METOJIMKH BHICTABJICHHSI OLICHKHU TIPH MPOBEICHUU MTPOMEKYTOUYHON aTTECTAIIUN.

Pemenne mnpukmagHBIX 3amad  OCYMIECTBISETCS, JUOO TpPU TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHUS, TUOO C MCTIOJIB30BAHMEM BBIIAHHBIX 3a/1a4
Ha OymakHoM HocuTene. Bpems pemenus 3amad 40 muH. 3aTeM OCYIIECTBISCTCS
MpPOBEpKa pEIICHHUS 3a/ad SK3aMEHATOPOM M BBICTABIISAECTCS OIICHKA, COTJIACHO
METOJIMKH BHICTABJICHHSI OIICHKHU TIPH MPOBECHUU MTPOMEKYTOUHON aTTECTAIINN.

8 YYUEBHO METOANYECKOE U UTH®OPMAILIUOHHOE
OBECIIEYEHUE JUCHUIIJINHDbI)
8.1 Ilepeuenr YyuyeOHOH JUTEpPaTypbl, HEOOXOAMMOIN [JIA OCBOEHHS
AUCHUIINHBI



1. Pomumono O.B., Koposun E.H., Xyposa O.B. HW3mepurenbHbie
npeoOpazoBaTeIu, JIEKTPOIbl U OMOCEHCOPHI: yueOHoe ocodue. Boponex: BI'TY .,
2007.

2. PomumonoB O.B., Koposun E.H. M3MmeputenbHble npeoOpa3oBarenu u
ANEeKTpoIbl: yuebHoe mocobue. Boponex: BI'TY., 2003.

3. Unscos JI.B. buoMenunuHckasi u3mMepuTeabHas TEXHUKa : Yuel. mocooue.
— M. : Bricuas mkosa, 2007.

4. Metoauyeckue yKa3aHUsl K BBIMOJHEHUIO JTAOOPATOPHBIX paboOT MO KypeCy

«M3mepuTenbHble TPEeoOpa3oBaTeNd U JIEKTPOAb» MO HANPABICHHUIO MOATOTOBKH
6akanaBpoB 12.03.04 «buoTexHHUECKUE CUCTEMbl U TEXHOJOTUM) JHEBHOU (HOPMBI
oOyuenus. JIPNed UlMuD Ilapametpsl cpensl, JIPNel UIMuD doromuonast, 129-2017

8.2 Ilepeyenb WH(MOPMANUOHHBLIX TEXHOJOTHI, HCHOJIb3yeMBbIX MPH
OCYHIeCTBJICHHUH 00pa30oBaTeJIbHOIO Mpouecca N0 AUCHMILVIMHE, BKJIOYas
nepeyeHb  JIMIEH3HMOHHOI0  NPOrpaMMHOIO  o0ecle4eHusi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHHKAMOHHON ceTH «MHTepHeT», COBpEeMEHHBIX
Npo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

[Iporpamma nns TpoBeleHUS TECTUPOBAHMS HamMcaHa Ha Kadenpe.
CKpHHILIOT PUBEIEH HUXKE

R T

Bonpoc

BEBoiSepumTe BeAapUaHT oTEBeTa
OnNnTrMmUaecKre
TemneparTypHbele
NMueuuposnmnexKkTprmyiecKue
mMernmsomMmeTpPpMMuYecKure

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA JIA
OCYHIECTBJIEHMSA OBPA3OBATEJIBHOI'O ITPOLHECCA

KommbroTepHsiii  Kiacce, OCHAIICHHBIM  TNEPCOHAIBHBIMH  KOMITBIOTEPAMHU c
YCTaHOBJICHHBIMH Ha HHUX HPOrPaMMHBIM OOecHedYeHHeM JUIsl MPOBEICHUS TECTHUPOBAaHUS C
BO3MOXKHOCTBIO BbIxosia B UTC «MHTEpHeT» Ui MOATOTOBKH IPE3CHTAIMK, CTEKISHHBIA PH
METp, CTEeHI Ui M3y4yeHHUs MapaMmeTpoB (HOTOAMOAOB, H3MEPUTENb MapaMeTpPoOB CpEbl,
M3MEPUTENh CONTPOTUBIICHUS KOKH YEJIOBEKA.

10. METOJIMYECKUE YKA3AHUS JJISI OBYUAIOILIIUXCS MO
OCBOEHUIO JJUCLHUTIIMHBI (MOYJIS)

ITo mucuunnune «CpencTBa chbeMa UArHOCTUYECKON MH(POPMALMKy YUTAIOTCS JIEKLUH,
MIPOBOJIATCS MPAKTHUECKUE U J1a00paTOpHbIE PaOOTHI.

OCHOBOI M3ydeHUs AUCHUIUIMHBI SBISIOTCS JIEKIUH, Ha KOTOPBIX M3JIararoTcs Hanboee
CYIIECTBEHHBIE M TPYJIHBIE BOIMPOCH, a TaKXKe BOMPOCHI, HE HAIEAIINE OTPAKEHUS B y4eOHOI
JUTEpaType.

[IpakTnyeckue pabOTHI BBHIMONHAIOTCA B AyIUTOPHIX CTYACHTaMH, pa3JeleHHBIMH Ha



NOATPYIIBI € 3apaHee MOATOTOBICHHBIMU NPE3CHTALMSMU U PELICHHBIMU 3ajayaMu B
COOTBETCTBUH C METOJMKAMH, IPUBEACHHBIMU B YKa3aHUAX K BBIIIOJIHEHUIO PadoOT.

JIaGopaTopHble pabOTHI BHIIOIHAIOTCS Ha JIAOOPATOPHOM 000PYI0BAHUH B COOTBETCTBHUHU C
METOMKaMH, IPUBEACHHBIMU B YKA3aHUSIX K BBITIOJIHEHUIO paboT.

Bun yueOHbIX
3aHATUU

JleaTenbHOCTh CTyIeHTa

Jlexius

Hanucanue xoHcrekTa JEKIUil: KpaTKO, CXEMaTHUYHO, MOCJIEI0BATENbHO
(UKCHUPOBAaTH  OCHOBHBIE  TOJIOKEHHS, BBIBOJBL,  (OPMYIUPOBKH,
0000111eHNs; NIOMEUYaTh BAXXHBIE MBICIH, BBIAEIATh KIIIOYEBBIE CJIOBA,
TepMuHBI. [IpoBepka TEPMHHOB, MOHATHI C MOMOILBIO SHIMKIONEIUN,
CIIOBapeil, CIPaBOYHUKOB C BBIIUCHIBAHMEM TOJIKOBAHUNH B TETPalb.
O6o03HaueHue BOIPOCOB, TEPMHHOB, MaTe€puaia, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B PpEKOMEHIyeMOM mureparype. Ecmm
CaMOCTOSITEJIbBHO HE yJaeTcsl pa3o0parbcs B MaTepuane, HeoOXO0IUMO
chopMynupoBaTh BONPOC U 3a/aTh IMpernojaBaTeNi0 Ha JEKIUU WIM Ha
MIPaKTUYECKOM 3aHSTHH.

[IpakTnueckas pabora

[IpakTiueckue paboOThI MO3BOJISAIOT HAYYUTHCS IPUMEHSATH TEOPETUUECKHE
3HaHUs, TOJYUYCHHBIC Ha JICKOWM IIPpU PCHICHWMU KOHKPETHBIX 3ajady.
YroOsl HanboJIee PAMOHATBHO | TTOJIHO HCIIOIB30BaTh BCE BO3ZMOKHOCTH
MMPAKTUICCKUX 3aHATHH U1 IIOATOTOBKHM K HHM HeO6XOJII/IMO: CIIEayET
pa3o0paTh JIEKIMIO 1O COOTBETCTBYIOIICH TeMe, O3HAKOMHTCS C
COOTBETCTBYIOIIUM pa3/ieioM ydeOHUKa, MpopaboTaTh JOMOJIHUTEIbHYIO
JUTEpaTypy W HWCTOYHHUKH, PEIINTh 3a7add, IOJITOTOBHUTH IOMAIIHHE
MIPE3EHTAINH U BBIIOJHUTD APYTHE MMCHMEHHBIC 3aaHMUsL.

JlabopaTopHnast pabota

JlaGopaTopHbie paboThI MO3BOJISIOT HAy4YUTHCS MIPUMEHSATH
TEOPETHYECKHE 3HAHWs, TMOJYYCHHbIC HA JIGKIMHA TPH  pPEIICHUH
KOHKPETHBIX 3a7a4. YToObl HamboJiee palMOHATBHO H  IOJHO
WCIIOJh30BaTh BCE BO3MOYKHOCTH JIA0OPATOPHBIX JUISI TIOJTOTOBKA K HUM
HEOOXOJIMMO: CIIeAyeT pa3o0paTh JICKIHIO 10 COOTBETCTBYIOLICH Teme,
O3HAKOMHUTCSI C COOTBETCTBYIOIIIUM pa3ieioM Y4eOHHKa, MpopaboTaTh
JIOTIOJTHUTEIIPHYIO JINTEPAaTypy W HWCTOYHHMKH, PEIIUTh 3ala4d |
BBITIOJIHUTD JIPYTUE MMUCbMEHHBIC 3a/IaHMSI.

CamocrosiTenpHas
pabota

CamocTtosrenbHas paboTa CTyJIEHTOB CIIOCOOCTBYET IIIyOOKOMY YCBOGHUS
yuyeOHOro MaTepuania M Pa3BUTHI0O HABBIKOB  CcaMOOOpa30BaHMS.
CamocTrosTenpHas paboTa Ipeanoiaraet CieIylolIne COCTaBISIONIUE:

- paboTta ¢ TekcTamu: y4eOHHMKAMH, CIPAaBOYHUKAMH, IOTOIHUTEIHHOM
JUTEpaTypoi, a TaKke MpopaboTka KOHCIEKTOB JICKITUH;

- BBINIOJIHEHHUE JIOMAIIHUX 33JaHUN U pacyeToB;

- paboTa Ha/l TeMaMU 7Sl CAMOCTOSITEIbHOTO U3YUYEHHUS;

- ydactue B paboTe CTy/IeHYeCKHX HAyYHBIX KOH(GEPEeHUINH, OTUMITHAT;

- IOJIFOTOBKA K MPOMEXKYTOUYHOW aTTECTAIlMU.

IToaroroska k
MIPOMEKYTOYHOU
aTTecTaluu

TI'otoBUTBECS K HpOMe)I(YTO‘{HOﬁ arrecraiun CJICAyeT CUCTEMATUYCCKH, B
TCYCHUC BCCTO CEMECTpA. HMHuTeHCcuBHAs MOATOTOBKA JOJKHA HAYaThCs HE
IMMO3AHCC, UCM 3a MCCAL-II0JITOpa 10 HUTOTOBOM aTTECTAIUM. I[aHHBIe nepen
OK3aMCHOM JTHHU 3(1)(1)GKTI/IBHGC BCCTO HCIIOJIB30BaTh JIsI ITOBTOPCHUA U
CUCTCMATU3allMU MaTCpUaJia.




