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OobopoTHas cTopoHa THTYJAbHOTrO Jucta PITY /I

|. PaGouasi mporpamMma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl:

[IpoTokoi ot « » 20 1. Ne

3aBenyromuii kadeapoit

(moamuce) (1.0. damunust)

I1. Padouast mporpaMMa mepecMoTpeHa Ha 3acefaHNN Kadeapsl:

IIporoxomn ot « » 20 1. Ne

3aBenyrommuii kadeapoit

(moxmuce) (1.0. Qamunust)



AHHOTALIUS

Pabouas mporpamma  y4yeOHOW — mucrmumael  “MEJWITMHCKAS
OJIEKTPOHUKA” pa3pabortana Juist CTyJeHTOB 3 ¥ 4 KypCOB CHEIHAIUTETA I10
HaTpaBJICHUIO 30.05.02 — Meaununckas Ouodu3uka B COOTBETCTBUH C
TpeboBaHusIMH (peZiepalibHOrO TOCYAapPCTBEHHOTO 00pAa30BATENBHOrO CTaHJapTa
BBICIIIEr0 00pa30BaHus, YTBEPKISHHOTO IPHKa30M MuHHCTEpCTBA 00pa3oBaHus U
Hayku P® u Hayku PO ot 11.08.2016 r. Ne 1012 u BXOAUT B 0053aTEIBHYIO 4aCTh
npo¢eCCUOHANBHOTO NUKIA. TpylI0eMKOCTh qUucHUIUIMHBI coctaBisieT 1o 3 3ET B
5 cemectpe, mo 2 3ET B 6 u 7 cemecrpe. [laHHBIH Kypc TECHO CBsI3aH C IPyTUMH
JUCHWIUIMHAMHA ¥ 0a3upyeTcs Kak Ha JucnuiuimHax " (Moxynm)", KOTOpbIe
BKJTIOYAIOT 0a30BYIO0 YacTh MPOTPaMMEBI, TaK M OTHOCSIIHMECS K €€ BapHaTHBHOU
gactu: “Breicmias wmatemaruka”’, “@usmka”’, “UHPopMaTHKa, METUIMHCKASL

uHpopmaruka”, “O0mias u MmeaunuHcKas ouodusnka”.

Henpto w3y4deHUs: TUCHMIUIMHBI «MEIUIHMHCKAs JIEKTPOHHUKA» SABISETCS
OCBOCHHME CTYACHTAMH TEOPETHUECKUX 3HAHWH M TPAKTHYECKHX HABBIKOB IIO
MPUMEHEHUIO 3JIEKTPOHHBIX CXEeM, CIIEHUAIU3UPOBAHHOTO O0OPY/AOBaHHUA H
MEIUIUHCKUX U3AETHHA, MPEeJyCMOTPEHHBIX Il WCIIOJNB30BaHHA B CBOEH
npodeccuu, O3BOIISIONIEMY BBIITYCKHUKY YCIEITHO paboTaTh B U30paHHOI cdepe
JestesnbHOCTH B PO 1 3a pyOexom, obsazaTh yHHUBEpPCAJIbHBIMH U NPEIMETHO-
CHEIUATH3UPOBAHHBIME KOMITETCHIIHSAMH, CIOCOOCTBYIOIIUMH €r0 COLUAIbHON

MOOMIIBHOCTH, BOCTPEOOBaHHOCTH Ha PBIHKE TPYZa U YCIEIIHOH Kapbepe.

3amava: I[loAroTOBUTH  BBIMYCKHMKOB K T'OTOBHOCTH  [PUMEHECHHUS
CTEIUATM3UPOBAHHOTO 006opyIOBaHUsI u MEAMLAHCKHUX U3JIEIHIA,
MPEAYyCMOTPEHHBIX JUTS UCIOJIb30BAHHS B MPOPECCHOHATIBHON cdepe, U HAydHTh
CTYIECHTOB OCHOBaM aHAlW3a M CHCTEMATH3allMd  HAyYHO-TEXHHYECKOM
uHpOpMAILMK B 00JACTH HOBBIX HAMPABIECHUH U JIOCTHXKEHHH OHOMETUIIMHCKON

HNIEKTPOHHKH.

Jlyis aTOTO CTYZEHTaM HE00X0AMMO:



1. 3Hath (Qu3nUecKHue OCHOBBI PabOTHI 3JEKTPOHHBIX CXEM, THUIIOBYIO
peanu3anyio ¥ HazHaueHWe (YHKIMOHAIBHBIX Y3JIO0B amllapaTypbl MEAULIMHCKOTO

Ha3Ha4YCHMU.

2. YMeTb 4yHuTaTh NPUHLUUIHNAIBHBIE JIEKTPHUECKUE CXEMbl MEIULIMHCKUX
UIEKTPOHHBIX YCTPONCTB JMArHOCTHUECKOI'O W TEPANEeBTUYECKOTO Ha3HAYCHUS,
BBIIEISTh CTPYKTYpHBIE B3aMMOCBA3M MeEXIY (YHKIMOHAJIBHBIMU OJIOKaMHU,
OILIEHUBAaTh XapaKTEPUCTHKH Y3JI0B MEAMLMHCKON ammapaTypbl C MO3ULIMH HX

COOTBETCTBHUS PECITAEMBIM 3a/la4aM.

3. Bragers 3HaHMAMM M HaBBIKAMH 10 CHUHTE3y YCTPOMCTB MEIUIMHCKOW
AJIEKTPOHUKH Ha ypOBHE (PYHKIMOHAIBHBIX OJIOKOB, DIIEKTPOHHBIX Y3JIOB W Ha
YpOBHE TPUHIMIHAIBHBIX CXEM, YMETh HCIOJIb30BaTh CIEIHATH3UPOBAHHOE
porpaMMHOe oOecrieueHne s MOACTHPOBAHUS PabOTHl U OTIAIKH THIIOBBIX
Y3JI0B anmapaTypsl OMOMEAUIINHCKOTO Ha3HAYEHUSI.

Jna ycremHoro n3ydeHus! TUCHHIUIMHBI «MeanuuHCKas 3JIEKTPOHUKAY Yy
oOyyaromuxcss JODKHBI OBITH COPMHPOBAHBI CIEAYIOIINE MpPEIBApUTEIbHbIC
KOMIIETEHIINHU: CITIOCOOHOCTh K aOCTPaKTHOMY MBIIIUIEHHIO, aHaiIu3y, cuaTe3y (OK
— 1); rOTOBHOCTH K KOMMYHUKAITUH B YCTHOH M TUCbMEHHOH (DopMax Ha PyCCKOM H
WHOCTPAHHOM S3BIKaX JUIsl pelleHus 3a1a4d npodeccuonansHon aesrensHoctd (OK
— 8); TOTOBHOCTb pellaTh CTaHAAPTHBIE 3aJaull NPOdecCHOHATBHON NesTeIbHOCTH
C HCIOJIb30BaHHEM HH(POPMAIMOHHBIX, OHOIHOrpadhUUecKHX PecypcoB, MEIHKO-
Ouonornyeckon TEPMUHOJIOTHH, WHPOPMAMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHA W YYETOM OCHOBHBIX TpeOOBaHWMI WH(POPMAIMOHHON 0€30macHOCTH
(OIIK - 1); TOTOBHOCTh K WCIIONH30BAHUIO OCHOBHBIX (PH3UKO-XUMHUICCKHUX,
MaTeMaTHYECKMX W WHBIX, E€CTECTBEHHOHAYUYHBIX TIOHSTHH M METOJIOB, IIpH

petenun npodeccuonanbubix 3a1a4 (OITK — 5).

B pesymbrare wu3ydeHus JIaHHOM JMCUMIUIMHBI Yy  OOy4aroluxcs
dbopMupyrOTCS  CleAyOIue  OOIEKYNbTYpHBIE/  oOIenpodeccHoHaIbHbIE/

npodeccnoHaNbHbIE KOMIIETEHIIUH (JIEMEHTHI KOMITETEHIINH ).



Kox "

Itanbl GopMUPOBAHUS KOMIETECHIINH

¢opmynanpoBka
KOMIeTeHIH
(uznueckne OCHOBBI paboThI
JIEKTPOHHBIX CXEM, THIIOBYIO pealu3aluio u
3Haer
Ha3Ha4YCHUE (YHKIIMOHATBHBIX Y3II0B
annapaTypsl MEIHIMHCKOTO Ha3HAUCHUS
YUTATh NPUHIUIAATBHBIC
OIIK -9 3IEKTPUYECKUE CXEMBI MEIULIMHCKUX
Tl'oToBHOCTS K JJIEKTPOHHBIX YCTPOWCTB AUATHOCTUYECKOTO
MIPUMEHEHHIO U TepaneBTUYECKOr0 Ha3HA4YeHUs, BHIAEIATH
CIELNAJIM3UPOBaHH | YMeeT | CTPYKTYpHBIE B3aUMOCBSI3H MEXIY
oro 000pyJI0BaHUS (YyHKIIMOHATBHBIMA ~ OJIOKAMHU, OICHHUBATh
u MEITUIIMHCKUX XapaKTePUCTUKH  y3JIOB METUIIUHCKOM
W3JICTIH, anmapaTypsl ¢ TO3HIMH WX COOTBETCTBHS
MPEAYCMOTPEHHBIX pelaeMbIM 3a1a4am
AT ACTIONIE30BAHHSA 3HAHWSMH WM HaBBIKAMH I10 CHHTE3Y
B YCTPOWCTB MEAULIMHCKON 3JEKTPOHHKU Ha
TpO(heCCHOHATBHOM YpOBHE (YHKIIMOHAIBHEIX 0JI0KOB,
cepe JIEKTPOHHBIX Y31I0B Ha YpOBHE
Brianeer | mpuHUMIMANBHBIX CXEM, YMETh HCIOJIb30BATh
CIIELMATIN3UPOBAHHOE IIPOrpaMMHOE
oOecriedeHre sl MOAEIUPOBAaHUS PaObOThl U
OTIaAK{ THUIOBBIX  Yy3JIOB  amIapaTypsl
OMOMETUIIMHCKOTO Ha3HAYCHHS
Juist popMUpOBaHHS BbINICYKAa3aHHBIX KOMIIETCHIUI B paMKaX JUCIUTUTAHBI
«MenuuuHCKas ANEKTPOHHUKA MPUMEHSOTCS ClIeIyoNIHe METOJIbI

AKTUBHOTO/UHTEPAKTUBHOIO OOYYEHUs: JIeKIMU — KOH(epeHIuH, mnpoOiieMHbIe

A p! ([c1]): KomneTeHumm fonKHbI
6bITb yKa3aHbl B COOTBETCTBMM C Y4eBHBIM NAAHOM, X
$opmynnposKa fomkHa 6biTb B3sTa M3 GroC BO ambo OC BO ABDY.




JIEKIUH, JEKIMU-BU3yaIU3allui; CEMUHAPCKUE 3aHATHS — JUCIYT, KPYIJIBIM CTOJ

(moaroroBka u o0CyxaeHue pedepaTos).

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTH
KYPCA
B 7 cemecTpe
Paznen |. bazoBble 3aKOHBI 21eKTPOTEXHUKH W MPE0OpPa3oBaHMUIi
CHUT'HAJIOB B HeJIUHeHHbIX Hensx. [IpakTuyeckue BHIBOABI A1 MeANLMHCKOM
TeXHUKH 1 npudopocTpoeHus (6 yac.)

Tema 1. Beenenue. OCHOBHbIE MOHATHSI M 3aKOHBI YJIEKTPUYECKHX H
MArHMTHBIX Lenei, (pu3nyecKkue OCHOBBI dJieKTpoTexHuku. [lpuMeHeHue B
Meaunune (2 yac).

DneMeHTHl 3JIeKTprYecKuX Ireneil. Tormomornueckue moHATHS. OCHOBHEIC
3aKOHBI 3JIeKTpHueckux 1eneid. OCHOBHBIE 3aKOHBI MAarHUTHBIX Lieneil. ba3zoBrie
3aKOHBI 3JEKTpOTeXHUKU. Pacuer mpocreimmx nenureneit u3z RC-ueneil.
[MpakTudeckue BBIBOJBI JUIS MEIUIMHCKOW TEXHUKA M MPHUOOPOCTPOCHUSI.
OcHoBHbie TOHATHS. CIIOCOOBI MPEJICTABICHNS CUHYCOUAATBHBIX JIIEKTPUYECKUX
BesnnyuH. Da3oBble COOTHOLIEHUS MEXAY TOKOM M HampsbkeHueM. llaccuBHBIN
JIBYXIIOJIIOCHUK B UEMU CHHYCOMJAJIBHOIO TOKAa. Pe30HaHCHBIE SIBJICHUSA B
JIMHEWHBIX JJIEKTPUUECKUX LENsIX CUHYCOUJAIbHOTO TOKa. MOIIHOCTHh B UEMHU
CHHYCOUJAIBHOTO TOKA. banaHc MomHocTel. Pacuér anekrpuyeckux nened npu
MEPUOIUUECKUX  HECHHYCOUJIANBHBIX  BO3JACHUCTBUSX.  YeTBIPEXTOIIOCHUKHU.
[IpakTrieckue BHIBOJIBI JJIsl MEIUIIMHCKOW TEXHUKH U IPUOOPOCTPOCHUS

Tema 2. Bo3ngeiicTBHe CHIHAJIOB HA HeJIHHEHHbIE JJI€MEHTHI.
Bo3aeiictTBue MOIY/THPOBAHHBIX CHUTHAJOB €O CJOKHBIM CHEKTPOM Ha
HeJIUHeHHbIe 3J1eMeHThI (2 Jac).

[IpeobpazoBanus curHanoB. Kitacchl HETMHEWHBIX JJIEMEHTOB. PeXKUMBI
paboThl HeNMWHEHHOro »sileMeHTa. MeToapl anmmpokcuManuu. BosaelcTBue
CHUTHAJIOB Pa3JIMYHBIX BUOB Ha HEIMHEHHBIX dyieMeHT. OCHOBHEIE IPEoOpa3oBaHUS

CUTHAJIOB B HEJIMHEHHBIX QJICKTPUYCCKUX HCIIX U JIMHEHHBIX neniax ¢



NepeMeHHbIMU NapameTpamu. [lpakTudeckue BbIBOABI ISl MEJULIMHCKONW TEXHUKHU
n npubopocTpoeHus. Bo3aelcTBre y3KOMOIOCHOTO CUTHANA Ha OE3MHEPIIUOHHBIN
HEJIMHEWHBIN 37eMeHT. Bo3neiictBue AM-curnana Ha H.O. Bo3neiictBue curnana
CO CIIOXHBIM cIleKTpoM. [IpakThdeckne BBIBOABI JJIsI MEIUIMHCKOM TEXHUKU U
prOOPOCTPOCHUS

Paznen |1. BazoBble 3aK0HBI AJIEKTPOHUKH H NMPe0dpa3oBaHuii

curaanoB. IIpakTuyeckue BbIBOABI VIS MEANIUHCKON TEXHUKH U

npudopocTpoeHus (2 4ac.)

Tema 3. OcHOBHbIe TepMHUHbI M TOHATHA JJIEKTPOHUKH H
TOJIYIIPOBOJHUKOBOM TeXHMKH. KOMIIOHEHTHI ONITOJIEKTPOHMKHU H JIa3epHOil
TexHUKH (2 4ac).

Du3nuecKre 0CHOBBI pabOTHI MOYIPOBOJHUKOBBIX TPHOOPOB. bumosnspabie
W TIOJNEBBIE TPAH3UCTOPHL. JIEKTPOHHBIE MPHOOPHI C  OTPHULATEIHHBIM
muddepeHunanbHbBIM  COMPOTUBIEHUEM. [IpakTHKa NPUMEHEHHS B MEAMIMHE.
Wznyuarome nuosl. @OTOPE3UCTOPHI. doToanoasl. DOTOTPaH3UCTOPHI.
OnTpoHbl. XapakTepUCTUKH MHIUKATOPOB U JiazepoB. [IpakThka mpuMEHEHUs B
MEIUIIHE.

Paznen l11. OcHoBBI aHAJIOTOBOIT CXeMOTEXHUKH 3JIEKTPOHHBIX
cpenctB. IlpakTHyeckue BHIBOABI I MEAUIMHCKONW TEXHUKH U
npudopocrpoenus (4 yac.)

Tema 4. DieKTPOHHBIE YCUIHTEJIbHbIE YCTPOWCTBA. YCHJIHTENIH
MOIIHOCTH M YCWINTEJIH TOCTOSHHOrO Toka. O0jacTm mnpuMeHeHHs] B
MeaunuHe. {uddepeHnnaibHble HONEPALIHOHHBIE YCHIIUTEH B
MeIMIHHCKOM NpubdopocTpoennu (2 yac).

OOume cBefeHusT 00 YCHIIMTENSAX OJCKTPUUECKUX CUTHANOB. OCHOBHBIC
napamMeTpsl M XapaKTepUCTHKH yCWIMTENeH. YCHUIMTENIbHbIE Kackaabl Ha
OUITOJIIPHBIX TPaH3UCTOpax. Y CHIINTENbHBIE KacKa bl Ha MOJIEBBIX TPAaH3UCTOPAX.
PexxuMbl paboTHl YCHITUTENBHBIX KacKaJoB. Y CHIIUTENM C TpaHCc(HOpMaTOpHBIM
BKIIIOYEHHWEM Harpy3kd. besrpanchopmaropHble JByXTakTHBIE YCHIJIATEIH.

Vcunurenu MocTOSHHOTO TOKa. HeKOTOpLIe CXCMHBIC pCIICHUS, UCITIOJIb3YEMBIC B



yeunurensix.  OOmme cBeneHus. VjgeanbHbld  ONEPAalMOHHBIA  YCHIINTEIb.
OcCHOBHBIE MapaMeTpbl W XapaKTePUCTUKH OMNEPAI[OHHBIX  YCHIINTENCH.
OOpaTHbIE CBSI3M B YCHWJIMTENBHBIX ycTpoiicTBax. I[IpuMepsl HCHOIB30BaHUA
OTIEPALIMOHHBIX YCHUIINTENIEH N 0OpaTHBIX CBSA3EH B HEKOTOPHIX cxemax. Obmactu
NPUMEHEHUSI  ONEpAlMOHHBIX  YCHJIMTENe B DJJEKTPOHHBIX  CXeMax
OMOMEANIIMHCKOTO Ha3HAYCHUS.

Tema 5. I'enepaTtopbl 3JIeKTPHUYECKHX KOJeOaHMii M IJIEKTPOHHBIE
KJIIOYM B MeIMIIHHCKOM NPUOOPOCTPOeHUH (2 1ac).

I'enepartopsl AmeKTpUyYecKHX Koye0aHWH W ANEeKTpoHHbIE Kiroun. OOmme
cBefieHus. ['eHepaTopbl TapMOHMYECKMX CHTHajioB. KBapIiieBble TeHEpaTopBhl.
lenepatopsl  KoneOaHWi  MPSIMOYTONBHOW  (opMbI  (MYJIBTHBHOPATOPHI).
NmnynbcHble curHamsl. DnekTpoHHbIe Kimodn. McnonbzoBanne MOII-kimodeir B
3JIEKTPOHHBIX YCTPOMCTBAX € MEPEKIIOYaeMbIMU KOHICHCATOPAMH.

Pazgen IV. OcHoBbl 1udpoBoii cXeMOTEeXHUKH IJTeKTPOHHBIX
cpencts. [IpakTHyeckue BHIBOABI I MEANIMHCKOW TEXHUKH H
npudopocrpoenusi (4 yac.)

Tema 6. OCHOBBI TEOPHH JOTHYECKHX (MEPEKIIOYATEIbHBIX) GyHKIMIA.
KomOuHanmnoHHble JiornyecKue ycTpoiictBa nugposoii texnuxu. Tpurrepsl u
nudpoBbie aBTOMATHI (2 yac).

Jlornveckne QYHKIMM M DJIEMEHTHL. AKCHOMBI, 3aKOHBI, TOXIECTBa H
TeopeMbl anredpsl Ioruku (OyneBoit anredpst). [IpeacraBnenue n nmpeodpazoBanne
JIornvyeckux QyHKumi. I[loHATHE O MUHHMH3ALUUH JIOTUYECKHX (QYHKIHUH.
CTpyKTypa ¥ MPHUHIUI ACHCTBUS JOTHYECKUX 1eMeHTOB. OCHOBHBIE MTapaMeTphl U
XapaKTEepUCTUKH JIOTH4YecKuX »sieMeHToB. Iludparopsr u  apemmdparopsl.
MynbTHIUIEKCOpbl U AeMynbTHIuIekcopbl. Cymmaropsl. L{udposoii kommapatop.
[Tpeobpa3oBaTenu KoJOB. ApHU(METHKO-JIOTHYECKOE YCTPOHCTBO. TpurrepHas
CX€Ma Ha JIByX YCHJIMTEIbHBIX KAaCKaJaX. S-TPUITEphl Ha JIOTHUYECKUX HIIEMEHTaX.
PaznosugHoctn  RS-tpurrepos.  JK-tpurrepel. D-tpurrep wu  T-tpurrep.

Hecummerpuansie Tpurrepst. LingpoBsie aBTOMATHI.



Tema 7. PerucTpbl 1 c4éTYMKHU B M(PPOBOH TexHHKe. 3aOMUHAIONIEe
3J1eKTPOHHBIE ycTpoiicTBa (2 yac).

OO6ume cBemeHust o peructpax. CraBuroBble perucTpbl. CHHXpOHHBIE
CABHUIOBBIE PETUCTPHI ¢ OOpaTHBIMU CBs3AMHU. (DYHKIMOHAJIBHBIE Y37IbI Ha 0Oase
PETHCTPOB CABUTa. DIIEKTPOHHbIE CcYeTYHKH. OCHOBHBIE IapaMeTpbl M BHIbI
3allOMUHAIOIINX ~ yCTpoHCTB. CTaTHuecKWe OIlepaTUBHBIE  3allOMHHAIOIINE
ycTpoiictBa. J[MHaMUYecKHe OIlepaTHBHbIE  3allOMUHAIOIIME  YCTPOMCTBA.
OHeproHe3aBUCUMbIE OIEPATUBHBIE 3allOMHHAIOIIME YycTpoiicTBa. (OCHOBHBIE
CTPYKTYpbl ~ ONEpPaTHBHBIX  3alOMHHAIONINX  YCTPOWCTB. [TocrosiHHBIE
3ammomuHaromme  ycrpoiictBa. CrpykrypHas cxema PII3Y-DC (EPROM.
[MoctosHuble 3amomMuHaromme ycrpoiictBa PII3Y-V®. VYcnoBHbIe 0003HAYCHHS
MHUKPOCXEM M CHUTHAJIOB YIPAaBJICHUS 3alIOMUHAIONIMMH yCTPOHCTBaMH (IIPUMEPHI
YI'O 3V). ®mdi-namaTh.

Paznen V. Ba3oBble IPUHUIMINBI CXeMOTEXHUKHU U HUPOBOIi
¢uabTpanuy 6uodusnyeckux curHaaoB (4 yac.)

Tema 8. Ilomexum mnpu wu3MepeHHSIX HAa OHMOJOTHYECKMX OOBEKTAX.
CxeMOTeXHHMKA HCKJIIOYeHHsT MJIM 0cJaljaeHuss mnomex OHOPU3HYECKUX
u3MepeHuii (2 yac)

I[pupoga ¥  HWCTOYHMKM TIOMEX TPH  BIIEKTPOPUIUOIOTUIECKAX
WCCIIEIOBAaHMAX, WX Kiaccudukanusi (Ha OCHOBE OOOONICHHOW SKBHBAJIEHTHOMN
cxembl m3Mepenust bBII). OpraHuzanMoHHBIE W METOJOJOTHYECKHE IyTH
UCKJIFOUeHHs Wi ocialieHus mnomex. TpeOoBaHusi K BXxoAHbIM wersim MIT:
BXOJIHOE CONPOTHUBIICHUE, Pa30alaHC BXOJHOI'O COIPOTHBICHHS, KOIDDUIHEHT
ocnabieHust CMH(pAa3HOTo CUTHANA, KOO PUIIMEHT PEXKEKIINU. ATIITApATHBIC METOIbI
00pabOTKKM OMOMEIUIIMHCKAX CHUTHAJIOB KaK CPEJICTBO OOpPHOBI C TMOMEXaMHU.
OkpanupoBanue c 3aHyineHueM uepe3 OC, mNpUMEHEHHWE COMIACYIOUIMX U
WHCTPYMEHTAIBHBIX YCHIIUTEJCH, COTIIaCOBaHNE CTIEKTPAJIbHBIX CBOMCTB CHTHAJIA C
YaCTOTHBIMU  XapakTepUCTUKAaMH  yCWiuTened (aHamoroBas  (uibTpanus),

IprMEHEeHNE TPaHCPOPMATOPHBIX U ONITHYECKUX Ipeodpazosareneil. O000IIeHHbIE



9KBUBAJICHTHBIE M CTPYKTYPHBIE cXeMbl. OCHOBHBIE XapaKTEPUCTHKU

Tema 9. IudpoBas GuabTpanus KakK cpeacTBO ocjaadjieHUs NMoMex
Oouoduznyecknx uzmMepenuii (2 yac).

Hudpossie pmnpTpel (L[D). O6mme monstus: HU® (KUX-duistpsr), PLID
(BUX-¢unptpsr). OcnoBuble qoctomHcTBa LID. MnysbcHas peakiust GUIBTPOB.
Oynxuus oTkiaka. OnpenesieHue UMITyIbCHON peakuuu. [lepenaTounsie GyHKINH
¢unprpoB. YacToTHbIe XapakTepucTHKH (uibTpoB. OOume noHstus. OCHOBHBIC
cBoiicTBa. B3aumHas koHBepTanus TUNIOB GUILTPOB. THIIOBBIE METOABI pacuera u
ONTHUMU3AIMU GUIABTPOB. PHUIBTPHI CaydaiiHBIX curHanoB. @usnyueckas CyIIHOCTb
¢unpTpanmu mrymoB u momex. OcoOble BuABI (DUIBTPOB: CIUIAXKHUBAIOLINE,
ONTUMAJIbHBIE.

B 8 cemecTpe
Paznen V1. Curnansi 6uosoruveckoro npoucxo:xaenus. bazossie
NPHHIMIBI CXeMOTEXHUKH H3MepeHil 0HopH3nIecKUX CHTHAJIOB (2 Jac.)

Tema 10. IlonsTHe 0 cHUrHajJax OHMOJOTHYECKOr0 MPOUCXOKIECHHUS.
DJleKTpUYECKHEe H3MepPeHHsl W 3JeKTPOM3MepHTe/IbHAsi  ammaparypa.
H3mepeHne HelJIeKTPUUYECKMX CUTHAJOB OMOJIOTMYeCKUX 00beKTOB (2 uyac,
MAO).

Wznydenus: yenoBeka u MOpoXIaromue (HU3NIECKre IMoJis, UCTIONIb3yeMbIe
JUIS THAarHOCTUKU W Tepamuu. Kiaccudukanus mo Buay NEPBUYHBIX CHUTHAIOB
(ObnomoTeHIMANBI, AJIEKTPOIPOBOJIHOCTh, OWOMEXaHWYECKHE U aKyCTHYECKHE
3¢ ¢eKTs, OMOMAarHeTU3M W Jp. BHIBl HM3IyYeHHH M (QHU3MUYECKHX IOJIEH).
DJIeKTpUYECKOe II0Jie KaK T[JIaBHAs OCHOBA MPOSBICHHS >KU3HEINESTENbHOCTH.
[MpoucxoxaeHre OHOMOTEHIMANOB, SKBHBaJeHTHas cxema ucrounuka BIT. BIT
pasnUuHbIX ~ (QYHKIMOHAJBHBIX ~ TPYNIl OKU3HEAEATEIBHOCTH: HX  (opma,
AMIUTUTYAHBIA M YacTOTHBIM JAuana3oHbl NposiBieHUs. CrocoObl M MpoOIeMBI
peructpaun  BII. OcHOBHBIE TIOHATHSI W OIpeneNeHHs. BUabl W MeTobl
n3Mepenuil. zmMepurensHble IpuOOpHI, KOMITIEHCATOpPhI, MOCThl. Ocumiiorpadpsl.
W3mepenne mnapamMeTpoB JJIEKTPHUYECKHX CHUTHANOB. V3MepeHHe mapameTpoB

BJIEKTPUUECKUX IIeTeH.



Pazgen VII. ®yHKUHOHATbHBIE Y3/bI, CTPYKTYPa U CXeMOTEXHHUKA
AMATHOCTHYECKUX Mpudopos (8 uac.)

Tema 11. @OyHKOMOHAJbHBIE Y3Jbl JIEKTPOHHBIX YCTPOIiCTB
AUATHOCTHYECKHX MPHOOPOB MeTHIIMHCKOr0 Ha3HAYeHUsl. DYHKIMOHAIbHbIE
y34b1 1 010k YBY u CBY quarnoctuyeckux npuodopos. (2 yac)

Wzmepurenpuble ycunutend. OOpaTHble CBS3M M UX IIPUMEHEHHE IS
MOBBIIIEHUS HKCIUTyaTallMOHHBIX XapaKTEPUCTHK H3MEPUTENBHBIX YCHIUTENEH.
W3meputenbHble MOAYJNATOPBl U AEMOILYIATOPbl. PuiabTpel. TuUNOBBIE CXEMBI
MACCUBHBIX M aKTUBHBIX (DMIIBTPOB B armaparype OHOMEIULIUHCKOTO Ha3HAYEeHHS.
I'enepatopsl M BXOAHBIE KAaCKaJIbl H3JIy4alOUIMX YCTpPOMCTB. ['eHepartopsl cC
BHEIIHUM BO30yx1eHneM. VizmepurensHble mpeoOpasoBateny u yeunurenn Y BU u
CBY nmamazona. OOpaTHble CBS3M M WX NPUMEHEHHE Ul IIOBBINICHUS
9KCIUTyaTallMOHHBIX ~XapaKTEPUCTHUK HM3MEPUTEIbHBIX TNpeoOpazoBareied U
ycunutenei. 3amepurensHble MOAYISTOPHL U 1eMOyIATOpbl. PuiibTpsl. Tunossie
CXeMbl TaCCHBHBIX M AaKTHUBHBIX (UIBTPOB B ammaparype OHOMEIUIHUHCKOTO
Ha3zHaueHMs. ['eHepaTropsl M BXOJIHBIE KAacKaJgbl H3JIydYalOIIUX H3MEPUTEIBHBIX
ycTpoicTB. 'eHepaTophl ¢ BHEIIHUM BO30YKICHHEM.

Tema 12. ®yHKUHOHAJbHBIE Y3JIbI M 0J10KU TMATHOCTHYECKUX NPUOOPOB
MeIUIMHCKOr0 Ha3HAYEeHHs B ONITHYECKOM U TeparepuoBoM Auana3oHe (2 yac)

WzmepurenbHble TpeoOpa3oBaTeNid U YCHIUTEIN B ONITHYECKOM JMana3oHe.
OOpaTHble CBSI3W M WX NPUMEHEHWE [UIl TOBBIIIECHHUS HKCIUTYyaTallMOHHBIX
XapaKTEepUCTHK N3MEPHUTEIBHBIX ITpeoOpa3oBaTelieil U yCuinTeNneil B ONTHYECKOM H
TepareploBOM Juana3zoHe. VI3MepHUTenbHbIE MOIYJSTOPEl W JIEMOJYJSTOPBI.
Ontuueckue QuiIbTphl. THIOBBIE CXEMbl IACCHBHBIX M AKTHBHBIX (DHIIBTPOB.
I'eHepaTopbl M BXOJHBIE KacKaJbl H3IyHalOUIMX M HM3MEPUTENIBHBIX YCTPOWCTB
ONITUYECKOTO JAHAaIa3oHa.

Tema 13. IlpuHumun fAeificTBMA MW YCTPOMCTBO MEIUIMHCKHX
TermroBu3opos (2 yuac MAO).

O6nacT TpPUMEHEHUS TEPMOJATYNKOB B MEIUIMHE. OIEKTPOHHEIE

MCIUIUHCKUE TCPMOMCTPEIL. choﬁCTBa TEPMOPECTYJIAAINUU B OMOXUMHYECKHX



nabopatopusix. [Ipumenenue GoToIaTYNKOB, YyBCTBUTEIBLHBIX K HHYPAKPACHOMY
W3IYYEHUIO, JJIS1 N3MEPEHHUS TEMITEpPaTyphl KOXKHBIX ITOKPOBOB. [IpuHIMT neficTBrs
U YCTPOHCTBO  MEIOUIMHCKHX  TEIJIOBU30pPOB.  TepMOaHEMOMETPHUYECKUE
W3MEPHUTEIH JIETOYHON BEHTHIIALUH. DJIEKTPOHHBIE MEJUIIMHCKIE TEPMOMETPHI

Tema 14. ¥3 B TepaneBTHYECKOHl M JHATHOCTHYECKOi ammaparype (2
qac).

Odusznueckas npupona nbe3odpdexra. KoHcrpykiuu npeodpasoBareneii.
Crennduyeckue morpemHocTy. I1be3031eKTpuiecKre aTYUKU YIbTPa3ByKOBOTO
M3JIy4YeHUs] Ha OCHOBE THUTaHATa OapHs, UCIOJNb3yeMble B Y3 TepareBTHYeCKON H
JINarHOCTUYECKOM ammaparype.

Pazgen VIII. ®ynkuuonaabHble y3ibl, CTPYKTYPa M CXeMOTEXHUKA
TepaneBTHYECKUX annaparos (6 yac.)

Tema 15. @OyHKIUOHAJBbHbIE Y3Jbl JJEKTPOHHBLIX YCTPOICTB
TepanesTHueckux annapatos H4, YBY u CBY (6 yac)

YcuauTen MOIIHOCTH TepaleBTHYECKUX anmnapaToB. OOpaTHble CBA3U U UX
IIPUMEHEHUE ISl TOBBIIMIEHUS JKCIUTyaTallMOHHBIX XapaKTEPUCTUK YCHIIUTEIEH
MOIIHOCTH. MonaynsTtopel U JgeMoayisaTopbl. @OuibTpel. TUIIOBBIE CXEMBI
MIACCUBHBIX M aKTUBHBIX (DMIIBTPOB B anmaparype OHOMEIUIIMHCKOTO Ha3HAYCHUSL.
I'enepaTopsl M BBIXOAHBIE KacKaJabl HM3Iy4arOIIUX YCTPOMCTB. I'eHepaTopbl ¢
BHEIIHUM BO30yxaeHueM. CorjacoBaHrne BBIXOJa OKOHEYHOTO Kackaga |
U3IIy4aroulel Harpy3KH.

Tema 16. @OyHKOHMOHAJBHBIC Y3Jbl JJICKTPOHHBIX YCTPOICTB
TepaneBTHYeCKHUX aNnapaToB B ONTHYECKOM AMana3oHe (2 yac)

YcuauTen MOLIIHOCTH TepaleBTHYECKUX anmnapaToB. OOpaTHble CBA3M U UX
IIPUMEHEHNE ISl TOBBIMIEHUS SKCIUTyaTallMOHHBIX XapaKTEPUCTHK YCHUIIMTENEH
MOIIHOCTH. MonaynsTtopel U JaeMoayisaTopbl. @OuibTpel. TUNOBBIE CXEMBI
MACCHBHBIX M aKTUBHBIX (HIBTPOB B ammaparype OMOMEIUIIMHCKOTO Ha3HAYEeHNSI.
I'enepaTopsl M BBIXOAHBIE KacKaJIbl HM3Iy4alOIIUX YCTPOMCTB. I'eHepaTopsl c
BHEIIHUM BO30yxaeHueM. CorjacoBaHHWe BBIXO/Ia OKOHEYHOTO Kackajga |

W3JTydYarolel Harpy3KH.



Tema 17. @OyHKOHMOHAJBHBIE Y3Jbl JJIEKTPOHHBIX YCTPOICTB
TepaneBTHYEeCKHX aNNapaToB B TeparepuoBoM Juamna3oHe (2 yac)

Ycunurenu MOIHOCTH TE€PANeBTHUECKUX anmaparoB. OOpaTHbIE CBA3H U UX
MPUMEHEHNE ISl TOBBIMICHUS JKCIUTYaTallMOHHBIX XapaKTepUCTUK YCHUIUTENEH
MOIIHOCTH. Mogaynsatopsl u  AeMoaynsaTopsl. @OunbTpel. THIIOBBIE CXEMBI
IIACCUBHBIX M aKTUBHBIX (DMIIBTPOB B anmnaparype OMOMEIUIMHCKOTO Ha3HAYCHUS.
I'enepaTopsl U BBIXOAHBIE KacKaJbl H3IYYaIOIIUX YCTPOMCTB. I'eHepaTopbl c
BHEIIHUM Bo30yxzeHueM. CorjacoBaHMe BbIXOAAa OKOHEYHOTO KacKaga H
H3ITy4aroniel Harpy3KH.

Paznen IX. Be3onacHoCTh | 3J1eKTP00€30NMACHOCTh THATHOCTHYECKUX
npudopoB u pu3noTEpaneBTHYECKUX annapaTos (2 yac).

Tema 18. Be3omacHOCTh W 3JIEKTPO0E30MACHOCTh THATHOCTHYECKHX
npudopoB 1 pu3HOTEepaneBTHYECKUX annaparos (2 yac, MAQO).

TurnoBkle pueMbl CXeMHO peaan3aliy 00eceueHns HIeKTPoOe30acHOCTH
JIMArHOCTHYECKMX  NPUOOPOB  (IIOCTOSIHHBIM, MEPEMEHHBIH, WMITYJIbCHBIH,
BeicokouactoTHblii, CBU, KBUY, TI'). TunoBsie nmpuembl CXEMHON peann3aiuu
obecrieyeHuss  DIIEKTPOOE30MacHOCTH  (PU3MOTEPANeBTUYECKMX  allaparoB
(TIOCTOSIHHBIH, ITEPEeMEHHBIN, UMITYIbCHBIHN, BeicokouacToTHBINM, CBY, KBY, TI'm).
TumoBsle TpUEMBl  TEXHOJIOTUYECKOTO W METOAWYECKOTr0  obOecreueHHs

3J'IeKTpO6€30HaCHOCTI/I. HpI/IMepI)I obOecrieueHust 3J'I€KTpO6€30HaCHOCTI/I.

I1. CTPYKTYPA M COJEPKAHUE ITPAKTUYECKOMN
YACTU KYPCA
CTpyKTypa H cO/epKaHHE MPAKTUYECKOH 4YacTH Kypca BKIOYaeT B celds
TEMaTUKY U COJIepKaHNe MPAKTUYIECKUX 3aHATUN U CEMHHAPOB
IMpakTuyeckue 3ausiTus B 7 cemectpe (18 gac)
Pazgen |. ®usuyeckue 0CHOBBI JIeKTPOTeXHUKH. Ba3oBble mOHATHSA U
3aKOHBI JIEKTPHUYECKUX H MATHUTHBIX memeii. (8 uac).

Tema 1. du3nvecKkne 0CHOBBI JJIEKTPOTeXHUKH. ba3oBbie MOHATHS 1

3aKkoHbl. Bo3aelicTBME CHTHAJIOB HA HeJIMHEHHbIe 3J1eMeHThI (2 yac)



DJeMeHTHI ANeKTpudecKux nemneil. Tononoruueckue moHsTus. OCHOBHbBIE
3aKOHBI IEKTPHUSCKUX 1ierel. OCHOBHBIC 3aKOHBI MATHUTHBIX TieTiei. MeTon
npeoOpa3oBaHust. MeTo1 KOHTYPHBIX U Y3JIOBBIX ypaBHEHUH. MeTOa KOHTYPHBIX
ToKOB. [TocTpoenue nmoreHIHaNbHBIX quarpamm (O61acT IpUMEHEHUS -
dusnoTepaneBTUUECKUe armapaTsl: ranbBanuzanus, HY, Uanykrorepmus u np.).
BoszelicTBue cCUrHAIOB pa3IMYHbIX BUJOB HAa HEJIMHEIHbIE JIEMEHTHI:
Y3KOIIOJIOCHOTO CHI'HaJla Ha O€3WHEPIIMOHHBIN HETMHEWHBIN 21eMeHT, AM-
curnana, UYM-curnasna v CUrHaJa CO CJIOKHBIM CIIEKTPOM Ha HEJTMHEHHBII
JNIEMEHT.

Tema 2. Pe3oHaHCHl HANpPsIKEHHH W TOKOB B JJIEKTPUYECKHX IENsiX
nepeMeHHoro Toka. Ilepexoanbie mpouecchl B 3JIEKTPUUYECKHX Hensx (2 yac

MAO).

ONEeKTpUUECKUE U MATHUTHBIE LIENH EPEMEHHOr0 Toka. OCHOBHBIE TOHATHSA
0 epeMeHHOM Toke. OCHOBHbIE (POPMYIIbI M ypaBHEHHs. AHAIN3 IPOLECCOB B LIEHH
CHUHYCOUJAIBHOTO TOKAa IPH IOCIEIOBATEJBHOM U IapajlIeIbHOM COEIUHEHUHU
oneMeHTOB. lIpakTHueckue TpUMEHEHUS B  MEAMIHMHCKOM TEXHUKE U
npubopocTpoeHud. IlepexoHble MPOIECcCH B 3JIEKTPUUECKUX IETAX. Y paBHEHUS,
oTIpeiesIeHs] TOKOB M HaNpsDKEHUH M MOCTPOeHHE TpaduKOB MPOIECCOB B IEMNH
nociie kommyranuu. IIpakTudeckue NPUMEHEHHS B MEIUIMHCKOW TEXHHKE H

IpHOOPOCTPOCHUH.

Pazpnen |l. ®u3nyeckne 0CHOBBI JIEKTPOHUKH U MOJIYPOBOIHUKOBOI
TeXHUKH (2 yac).

Tema 3. ®u3uyecKue OCHOBBI PadoThI MOJYPOBOAHHKOBBIX MPHOOPOB.
BunoJisipubie u nojeBble TPAaH3UCTOPBI. TpaH3UCTOPHI. DJIeKTPOHHbIE
npuoopsI C OTPULATENBHBIM AU depeHnaIbHBIM CONPOTUBJIEHHEM (2 Yac)

ONEeKTPONPOBOJHOCTh  MONYIPOBOAHUKOB.  OJEKTPUUYECKHE TEPEXOIBI.
Cwmemienue p—n-mepexoga. Emkocte p-n-nepexoxa. IlpoGoii p—n-mepexona.
[MonynpoBogHukoBbie nuoabl. CTPyKTypa M NPUHIUI JEUCTBUS OHIIOJISPHOTO

TpaH3uctopa. Pusnueckas HEIMHEHHas MOJENb TPAH3MCTOpPA M SKBHUBAJCHTHbBIC



cxembl. CriocoObl BKIIIOUEHHS OMIIONSAPHBIX TPaH3UCTOPOB. OCHOBHBIE PEKHMBI
paboTel TpaH3ucTOpa. N-mapameTpbl OuMOIsPHOTO TpausucTopa. OCHOBHEBIC
mapameTpsl  OWIOJSPHBIX  TPAH3UCTOPOB. TPAaH3UCTOPHI C HWHXKEKIMOHHBIM
nuTanueM. Tpamsucrop c¢ ympasmstomuMm p—Nn-mepexogom. MJIT  (MOII)-
Tpan3ucTopsl. MIII-TpaH3uCTOPHI CO BCTPOCHHBIM KaHaoM. CIIOCOOBI BKITFOUCHUS
MOJIEBBIX TpaH3UCTOpOB. [loneBoil TpaH3UCTOp Kak ueThIpéxmoyitocHuk. MJIII-
CTPYKTYpbl cHeuuaibHOro HazHaueHus. Hanotpansuctopbl TyHHENbHBIM U
oOpamieHHbpld  1uoabl.  [IByx0a30BbId  1u0j  (OJHOMEPEXOIHBIA TPaH3UCTOD).
JlaBuHHBIN TpaH3ucTOp. JJUHUCTOPHI U THPUCTOPEI.

Tema 4. XapakTepuCTHKH JIa3epOB H 00J1aCTH MPUMEHEHHSI B MeTHIIHHE
(2 yac)

Crioco0bI oTydeHnst M XapaKTepUCTUKH JIA3epHOTO n3ydeHus. Kparkas
XapaKTepUCTHKA 3aKOHOMEPHOCTEH B3aUMOCHCTBHS JIa3epPHOTO M3ITyYSHHS C
OuonornueckumMu oobekTamMu. O0IacTH MPUMEHEHUS B MEJIUIIMHE.

Pazpneu V. ®uznyeckue 0CHOBBI AHAJIOTOBBIX JIEKTPOHHBIX CPEICTB.
ba3oBble MOHATHS U OCHOBBI U CXeMOTeXHHMKH (4 4ac).

Tema 5. D1eKTpoHHbIE YCHJIMTEIbHBIE YCTPOiicTBa (2 Yac)

OOmme cBeieHHs 00 YCHITUTENSAX DIIEKTPHUECKUX CHTHAIOB. OCHOBHBIE
napaMeTpsl U XapaKTepUCTUKU YCHIIUTENeH. Y CHIIMTENbHBIE KaCKaabl Ha
OUITOJIIPHBIX TPAH3UCTOPax. Y CHIINTENbHBIE KaCKa bl Ha MOJIEBBIX TPAH3UCTOPAX.
PesxxuMbl paboTHI yCHIINTENBHBIX KackanoB. be3rpanchopmaropHbie IBYXTaKTHbIC
YCUIIUTENH. Y CHIIUTENN TIOCTOSTHHOTO TOKa

Tema 6. IludppepenuuabHbie U onepanuoHHblie ycuumnteau. [Ipumepsi
HCIOJIb30BaHNUs M 00JIACTH IPUMEHEeHNs ONePAllMOHHBIX yeuiauTesei (2 yac
MAO)

O6urue cenenus. Auddepenimansupiii ycunurenb. Hekotopbie cxeMHbIe
pEeIIeHHs, HCIIOIb3yeMbIe B YCHIINTENSIX. VeanbHbIi OepallnOHHBINA YCHITUTENb.
OCHOBHBIE TTaApaMeTPhl U XapaKTEPUCTHKH OTEPAlMOHHBIX yeunuTeneld. OOpaTHbie

CBsA3U B YCUJIIUTCIIbHBIX yc’[‘pOﬁCTBaX. HpI/IMepLI HCIOJIB30BaHU OINCPALIMOHHBIX



ycHIIMTENel U 00paTHBIX CBA3El B HEKOTOPBIX cxeMmax. O0JacTi NpuMeHeHUs
OTIEPALIMOHHBIX YCUIIUTENEH B 3JIEKTPOHHBIX CXEMax

Tema 7. I'eHepaTopsbI 3JIeKTPUUECKHX KOJIeOaHUI. DJIEKTPOHHbIE
KJII0YH (2 4ac)

OO6mme cBexenus. I'eHepaTopbl TapMOHMYECKHMX CHUTHaJIOB. KBapueBble
reHeparopsl. I eHepaTopsl kosiebaHuil IpAMOYTOJIBHON (OPMBI MyJIbTUBHOPATOPHI).
WNmnynecHble cUTHANBL. DnekTpoHHBIE Kitoun. Vcmone3oBanue MOII-kmoueit B
IEKTPOHHBIX YCTPOUCTBAX C MEPEKI0YaeMbIMU KOHIEHCATOPAMH.

Pa3gen V. OcHoBbl HU(DPOBOIT CXeMOTEXHUKH JJIEKTPOHHBIX CPeICTB (2

yac)

Tema 8. OCHOBBI TeOpPHH JIOTHYECKUX (MePeKTIYATENbHbIX) QyHKIIMIi.
Munnmuszanus Jornyeckux ¢pynkuuid. KomOuHanuuoHHble JJOrnyecKne
ycrpoiicra. H{udgpoBoii komnaparop u npeodpa3oBareiiu KoaoB (2 yac)

Jlornueckue GyHKIMU U JIEMEHTBI. AKCHOMBI, 3aKOHBI, TOXKIECTBA U
TeopeMsl areOpsl JIoruku (OyneBoit anredpsl). [Ipeacrasienue n npeodpazoBanue
JIOTHYECKUX PYHKIUI. MuHMMU3aust norudeckux QyHkiuii. CTpykTypa u
HPUHIMI AEHCTBHSI JOTHYECKUX 31eMeHTOB OCHOBHBIE TApaMETPhI U
XapaKTEePUCTUKH JIOTHUECKHX dNIeMeHTOB.. [lIndpaTops! u aemmppaTopsl.
MynbTuIUIeKCOpsl U qemMynbTumiekcopsl. Cymmaropsl. LudpoBoii kommaparop.
[TpeoOpazoBatenu KOAOB. ApHPMETHKO-TOTUIECKOE YCTPOHCTBO

Tema 9. Tpurreps! u nundpoBbie aBTOMATHI. PerncTpbl U CHETYHKH.
3anomMuHaOIIKeE IEKTPOHHBIE YeTpoiicTBa. OCHOBHBIE MapaMeTPbl M BHABI
3V (2 gac)

TpurrepHast cxema Ha JABYX YCHJIHMTENbHBIX KackajgaxX. RS-Tpurrepbl Ha
Joruyeckux aneMeHTax. Paznosumnoctu RS-tpurrepos. JK-tpurrepst. D-tpurrep
n T-tpurrep. Hecummerpuunsie Ttpurrepsl. Lludposeie aBromartel. OOrme
cBezieHus o perucrpax. Ciurossie perucTpbl. CHHXpOHHBIE CIIBUTOBBIE PETHCTPHI
¢ oOpatHbIMH CBsi3IMH. (DYHKIMOHAIBHBIE Y376l Ha 0a3e PErHCTPOB CIBUTA.
OnexTpoHHBIe cueTunku. Crartwdeckue, nuHammdeckue O3Y. I3V u ®mam-

HaMsTh. 3HepFOHe3aBI/ICI/IMHe OIICPAaTUBHBIC 3alITOMHWHAIOIIUC yc’[‘pOﬁCTBa.



Tema 10. HanpaBJieHus ¥ IePCHEKTHBBI PA3BUTHSA Y1eKTPOHUKH.

Hano3s1exkTpoHnKa B MeTUIUHCKOM mpudopocTpoenuu (2 yac MAO)

IIpakTnyeckue 3ansatus (18 yacos)

B 8 cemecTpe

Tema 1. @OyHKHHOHATBbHBIE Y3JIbl 3JeKTPOHHBIX  YCTpOiicTB
AUATHOCTHYECKUX MPUOOPOB MEIUIIMHCKOI0 Ha3HAYeHMA (2 1ac)

CxemMbl  M3MEpUTENBHBIX  ycunutenedl. Buabl  oOpaTHBIX — CBsi3eil.
W3mepuTenbHble MOAYJNATOPHI M AEMOAYJIATOpbl. PUAbTphl. THUIIOBBIE CXEMBbI
MIACCUBHBIX U aKTUBHBIX (PHIIBTPOB. ['eHEPATOPHI M1 BXOIHBIE KACKaIbI.

Tema 2. @yHkuuoHajJbHble Yy3asl u Osoku YBU u CBY
AUATHOCTHYECKUX MPUOOPOB MeAUIMHCKOr0 Ha3HaYeHus (2 yac)

Mopynstopsr u nemonynsatopsl B 61okax YBY u CBU. @unbtpel. CxeMsr
MACCUBHBIX U aKTUBHBIX QHUIBTPOB. [ eHEPaTOPBI M BXOIHBIE KACKA bl N3TYYarOIIIX
YCTPOMCTB.

Tema 3. ®yHKIMOHAJIbHBIE Y3JIbI U 0JIOKH THATHOCTHYECKUX MPHOOPOB
MEJUIMHCKOT0 HA3HAYCHHUS B ONTHYECKOM iMana3oHe (2 4ac)

[IpeoOpa3oBaTeny 1 YCHIMTENH B ONITHYECKOM Auanazone. OOpaTHBIC CBS3H.
Monynsropsl u aemonyistopel. Onrtndeckne ¢GmiIbTpbl. CXEMBl MACCUBHBIX U
AaKTUBHBIX (DUIBTPOB. ['eHEpaTOphl M BXOAHBIE KaCKaIbl U3TyYaAIOIINX YCTPONCTB
OTITUYECKOTO JMAIa30Ha.

Tema 4. ®yHKIMOHAJIbHBIE Y3JIbI U 0JIOKH THATHOCTHYECKUX MPHOOPOB
MEJUIHMHCKOT0 HA3HAYCHHUS B TeparepuoBoM Juamna3oHe (2 4ac)

IIpeoOpa3oBaTenu M yCHIMTENH B TepareploBoM auanazoHe. OOpaTHble
cBsi3u. M3aMepuTenbHble MOAYNATOPBL U JEMOAYIATOPHL. [ eHepaTopsl U BXOJHBIE
KacKaflbl U3JIy4arollluX U U3MEPHUTEIbHBIX YCTPOUCTB TEParepoBOro AUana3oHa.

Tema 5. ®yHKIMOHAIbHBIE Y3JIbI U 0JIOKH JHATHOCTHYECKUX NMPHOOPOB
MEIMIIMHCKOT0 HA3HAYEHHS B PEHTreHOBCKOM auana3one (2 yac MAO)

[IpeobpaszoBarenu PEHTTEHOBCKOTO W3Ty4EHUSI. XpaHeHue,

TPaHCIIOPTHPOBKA U IPUMEHECHUEC HCTOYHUKOB PEHTTCHOBCKOT'O U3JIy4YCHUA



Tema 6. @OyHKUHOHAJIbHBIE Y3JIbl JJEKTPOHHBIX  YCTPOIiCTB
TepaneBTHyeckux annaparos HY, YBY u CBY (2 yac)

Ycunurenn MOIIHOCTH TepareBTHUECKHX ammapaTtoB. OOpaTHbIE CBSI3H.
Monynstopel 1 aeMoayisTopbl. PunbTpbl. THIOBBIE CXEMBI MACCHBHBIX H
aKTUBHBIX GMIBTPOB. ['eHepaTopsl. CortacoBaHne BBIX0/1a OKOHEYHOTO KacKaaa u
U3ITy4arolle Harpy3Ku.

Tema 7. @OYHKUHOHAJIbHBIE Y3JIbl 3JJeKTPOHHBIX  YCTPOMCTB
TepaneBTHYECKHUX aNNnapaToB B ONTHYECKOM AMana3oHe (2 yac)

I'enepaTops!l ¥ BBIXOAHBIE KaCKabl U3IyYaAIOIIUX YCTPOUCTB. ['eHepaTopsl ¢
BHEIIHUM BO30yxaeHneM. CorjacoBaHne BBIXOJa OKOHEYHOTO Kackaga |
M3IIy4arouiell Harpy3KH.

Tema 8. @OyHKUHOHAJIBHBIE Y3Jbl 3JJEKTPOHHBIX  YCTPOWHCTB
TepaneBTUYECKHUX aANNAPaTOB B TeparepuoBoM auana3oHe (2 yac)

Monynsropel U JIE€MOAYNATOPBl B TEpareploBOM JuanazoHe. DuibTpsl.
TunoBsle cXeMbl MACCUBHBIX U aKTUBHBIX. I eHeparopel. CornacoBaHue BBIXOJA
OKOHEYHOTO KacKa/ia ¥ U3IIy4arolie Harpy3Ku.

Tema 9. DBe3omacHOCTs W JJIEKTPO0E30NMACHOCTh MeIMLIMHCKHMX
¢uznorepaneBTHYeCKUX annapartos (2 yac, MAO).

TunoBsIe mprueMbl CXEMHOH peann3anuy 00ecredeHust 3JeKTPoOe30I1acCHOCTH
JUAarHOCTHYECKMX  NPUOOPOB  (TIOCTOSIHHBIM, MEPEMEHHBIH, HWMITYJIbCHBIH,
BbicokoyacTtoTHeI, CBY, KBY, TI'm). TumoBsle mpuemMbl CXeMHOW peatn3alui
obecrieyennst  3neKkTpoOe3omacHOCTH  (pU3MOTepaneBTHUECKUX  amllapaToB
(HOCTOSTHHBIH, TIEpEeMEHHbIN, UMITYJILCHBIHN, BeicokoyacToTHbd, CBU, KBY, TI'1).
TumoBble TpHEeMBl TEXHOJIOTMYECKOTO W  METOAWYECKOro  obecredeHus

anexTpode3onacHocT. [Ipumepsl obecnieueHns MeKTpoOe30NacHOCTH.

JlaGopaTopHbie paGoTsi (18 yac. B 7 cemecTpe)
Tema 1. UccaenoBanue ocuuuiorpaga (4 yac).
Henp pabotel. M3yuyuTh OCHOBBI PabOTHI W OCHOBHBIE PEXHUMBI PaOOTHI

ocmmuniorpada.



OcBouth paboty ¢ ocummiorpadoM B pexHMax BHEIIHEH M BHYTpPEHHEH
Pa3BEPTKH, HAYYUTHCS MCTIONB30BaTh MapKepHbIE U3MepeHust (2 Jac).

Ocmmutorpad siBisieTcss OCHOBHBIM ITPUOOPOM /ISl HCCIIEIOBAHUS MTPOIIECCOB
B AJIeKTprUYecKuX nemsix. C ero HoMoIIbI0 MOKHO MCCIIeIOBATh Pa3BUTHE TOTO WIIN
WHOTO TIpollecca BO BPEMEHH, W3MEPHUTh IapaMeTphl ObICTPONPOTEKAIOIINX
MPOLIECCOB, U3YUYNUTh CHHXPOHHU3ALUIO ABYX MM OoJiee IPOLEeccoB U T.nI.

Y moboro ocuwmorpadga o0s3arensHO ecTh 9kpaH. OH - sBiseTCS
IUIOCKOCTBI0, Ha KOTOPOI M300pa)keHa OJlHa TOYKa C JIByMs KoopAuHaTaMu X U Y
— TOPU30HTAIBHON U BEPTUKAIBHOW KOOPIMHATOW COOTBETCTBEHHO. B mepBbIx
ocumwiorpagax n300pakeHrne TOYKH CO3/aBajIoCh AIIEKTPOHHBIM JIy4OM, IIO3TOMY
CHHOHMMOM TIOJIOKEHMSI TOYKH SIBJSIETCSl TIOJIOKEHHE JIyda ocipuiorpada.
[Tonoxenne mywa ocmwniorpadga yHOpaBisieTcs JABYMsI — HalpsDKEHUSIMH,
nojiaBaeMbIMA Ha BXoA X M Bxoj Y ocmwuiorpada. DTH HampspKeHHsl HOCST
Ha3BaHMsI HalpsDKEHHE TOPU30HTAIBHON pa3BepTKU U HAIPSKEHHE BEPTHKAIBHON
pa3BepTku ocumuiorpada. [Ipyroe Ha3BaHHe YIOMSHYTBIX BXOJOB ocLuiuiorpada
— BXOJ] TOPU30HTAJILHOW pa3BEepTKU U BXOJ BEPTHKaJIbHOM pa3BepTkH. HekoTopsie
ocumutorpadpl, MOMUMO 3THX BXOJOB, MMEIOT elle BXOJ Z, HalpspDkeHHe Ha
KOTOPOM YIIPABIISIET SIPKOCTHIO TOUKHU (WM SIPKOCTBIO JIyda ocLuiuiorpada).

Wzmenss nanpspkeHue Ha Bxonax X u Y ocuwmiorpada, MOXKHO YIPaBIISATh
MOJIOXKEHUEM JIyda Ha €ro sKpaHe. Ecim HampspkeHHsl MEHSIOTCSI JTOCTATOYHO
OBICTpO, ITOCIIeIOBATEIbHBIE TTOJIOKEHHUS TOUYKH HA 3KpaHe ocIpuiorpada OpicTpo
CMEHSIOT JpYT Jpyra W ciouBaroTcs B oaHy JuHuio. Ha puc. 5.1 mokazaHbl
M300paXeHHsT Ha OJKpaHe ocuwwuiorpada, Ha BXOIbl KOTOPOrO MOJAIOTCS
NepeMEHHbIe HAaIlpsHKEHHS Pa3HBIX YacToT. Takue H300pakeHHs Ha3bIBAIOTCS
¢urypamu Jluccaxy.

Ourypst JInccaxy Ha skpane ocummiorpada, Ux || sinl [ 1xt [ 11 I1x[ ], Uy [
sin[_ [yt J[y |. Pesxum paboTs! ocumimnorpada, mpu KOTopoM Ha BXoJ, X IoaeTcs
BHEIIHWI CHTHAJ, Ha3bIBaETCSI PEKMMOM BHEIIHEH pa3BepTku. CHTHAIBI,
mocTymaromue Ha Bxoasl X M Y ocuwuiorpada, Kak IpaBHIIO, yCHIMBAIOTCS

COOTBECTCTBCHHO YCUJIUTCIIAMU FOpI/I3OHTaJ'H)HOI\/’I 14 BepTHKaﬂBHOﬁ Ppa3BEpPTKH,



KO3((ULUUEHT YCHJIEHUS KOTOPBIX MOMKET pEryJupoBaThcs U INPUHUMATh
(huKcHpOBaHHBIC 3HAYCHUS;, CIMHUIIA U3MEPEHUsT — BOJBT Ha nenenue (B/men.).
3Has KO3((UIMEHT yCWICHUS YCHJIHMTENEH pa3BepTOK ocuwuiorpada, MOXKHO
OIPEACNTh TIapaMEeTPhl CHTHAJIOB, MMOJaBaeMbIX Ha BXOIbl ocimuiorpada. K
BHEIIHAM  CHUTHalaM  ocimuiorpada  go0aBIsSIOTCS  TakKe  IOCTOSHHbBIC
COCTABISIIOLIME, BEIMYMHA KOTOPBIX MOXKET M3MeHAThCsA. IlocTosHHbIE
COCTaBIISIIOLIME HEOOXOOMMBI IJISl CIABHIa H300pakeHHs MO 3KpaHy. Oprassl
VIOPaBICHUS, PEryJupylollde IOCTOSHHBIE  COCTABIIIOIIME,  HAa3bIBAIOTCS
TOPU3OHTANBHBIM CMELIEHHMEM H BEPTUKAJIBHBIM CMeELIeHHeM. B mpaktuke
pagron3MepeHHid 4acTo BCTPEUaeTCs 3a1a4a CCIICIOBAHHS TIEPEMEHHOTO CUTHAJIA
MaJiol aMIUTUTYIbI, K KOTOpOMY Jo0aBiieHa OOJIbIasl MOCTOSHHAS COCTABIISIOIIASL.
Jiist TOro 4To0Bl UCKITFOUUTH 3TY MOCTOSHHYKO COCTABIISIOIIYIO U3 HAIPSOKEHHS,
[OIaBa€MOTO0  HAa  BXOABI  Pa3BepTOK  ocmwurorpada, Kak  IHPaBHIIO,
IpeaycMaTpUBaeTCs BO3MOKHOCTh BKJIIOUEHUS MEXIY HCTOYHMKOM CHTHaja M
BXOZOM ociuuiorpaga (QuibTpa BBICOKOH YacTOThl, HE MPOIYCKAIOIIEro
MOCTOSIHHYIO COCTaBISIONIYI0. BkiroueHne ¢puibTpa ocymmecTsisercs TyMOnepom
C TOJIOKEHUSIMU «~» — (QUIIBTP BKIOUEH U «—» — (PUIBTP BBIKIIOUEH.

I'opasno variie, 4eM pexxrM BHEIIHEW pa3BepTKH, HA MPAKTHKE HCIIOIb3YETCs
PEeXKUM BHYTPEHHEH pa3BepTKH. B 3TOM pexrMe HanpsykeHHEM TOPH30HTAIBHOM
pa3BepPTKH  CIY)KUT JIMHEHHO W3MEHSIOIIEECs BO BPEMECHH  HANPSDKCHUE
BCTPOCHHOTO T€HepaTopa OCIIUIorpada, Ha3sIBaeéMOTo IeHepaToOpOM BHYTPEHHEH
pa3BepTku. B pexuMe BHYTpeHHEHl pa3BepTKH Jiyd, mpoberas IO 3KpaHy
ocumiuiorpaga, GpakTHYECKH PUCYET Ha HeM rpaduK 3aBUCHMMOCTH HAIPSIKESHUS,
M0ZIaBaeMoro Ha Bxo Y ocumiuiorpada, oT BpeMeHH.

I'enepatop BHYTpeHHeH pa3BepTKH  BbIpabaThiBaeT NHIOO0pasHOE
HampspkeHue. [IpuMep BXOIHOTO HampsbkeHus ocuwniorpada (BBepxy) H
BBIXOJIHOTO HANpsOHKCHUsT TeHepaTopa BHYTPCHHEHW pa3BepTKU (BHU3Y) TIpH
OTCYTCTBUM WX B3aUMHOW CHHXPOHHM3AallMM CUTHAJ © TpU JTOM HE
NPEANPUHUMACTCSl HUKAKKX JIOTMOJHUTEIBHBIX MEp, 4YacToTa MHI000pa3HOro

HAIlpsAKEHUsA HE 6yz[eT coBlnagatb C YacToTOU BXOJHOro CuHrHajia. Taxkoe



n300paKeHHE HE MO3BOJISIET MOIYYUTh KAaKOW-JIM00 CyIIeCTBEHHOM nH(popMatuu 00
uccienyeMoMm curHane. s Toro, 4ToObl NMpH HAONIONCHUU TEPHOIUYSCKOTO
CHUTHaJla KapTMHAa Ha DJKpaHe ocuwuiorpada ocTaBajlach HEMOJBWXKHOM, U
JICHICTBUTENFHO OTpa)kaya Obl 3aBHCHMOCTH HCCIEIyeMOro CHI'Hajla OT BPEMEHH,
MPUMEHSIOT CHHXPOHHU3ALHNIO Pa3BEPTKH, KOTAA YaCTOTHI HCCIEAYEMOTO CUTHAJA U
HamnpsDKEHUs pa3BepTKH  coBHajgaroT. Hadvano ropusoHTanbHOM — pa3BepTKU
MPUBA3BIBACTCS K MOMEHTY BpPEMEHHM, KOTJa COBNAJAIOT 3HAYEHHs] BXOJHOIO
HanpspKeHus. ocuuwiviorpada M IMOCTOSHHOTO HANpPsDKEHUS 3aJaHHOTO YPOBHSA
Ucunxp. IlocTosiHHOE HampsbKeHHE peryJupyercs OpraHaMH — yIpaBJICHUs
ocuwiorpada 1 Ha3bIBaeTCsl ypoBHEM cHHXpoHu3anu. [IpexycmarpuBarorcs 1Ba
peXuMa CHHXPOHH3AIUH: TIOJ0KUTEIbHBIN — HAa4aslo pa3BEPTKH MPUBSI3BIBACTCS K
MOMEHTY BpEMEHH, KOIJa WCCIEAyeMblii CHTHaJl TIEepPEeceKaeT YpPOBEHb
CHHXPOHM3ALIMU CHU3Y BBEPX, M OTPUIATENbHBIN, KOT/Ia ’TUM MOMEHTOM SIBIISIETCS
nepecevyeHre CUTHAIOM YPOBHS CHHXPOHU3AIMHY CBepXy BHU3. O0a pacCMOTpEHHbIE
peXuMa SBIAIOTCS PEKUMAMU BHYTPEHHEH CHHXPOHM3ALUM, KOIZA HMILYJIbC
CHHXPOHH3ALUK, 3alyCKaloUIMi pa3BepTKy, BHIpaOaThIBaeTCs NPU COBMAICHUH
HCCJIEIyEeMOr0 CUTHalla C YPOBHEM CHHXPOHU3AIMU. AJTBTEPHATUBON BHYTpEHHEH
CHHXPOHM3ALMU SABJSIETCS PEXUM BHEIIHEH CHHXPOHM3AallMH, HPU KOTOPOM
WCCIIEIyeMbIii CHTHaJl MOCTYIAeT TOJIBKO Ha BXOJ BEPTHUKAIGHOW pa3BepTKH, a
UMIIYJbChl CHHXPOHHM3AIMK  BBIPAOATHIBAIOTCA NPU  TEPECEUCHUH  YPOBHS
CHHXPOHM3ALMM JPYTMM CHUTHAJIOM, IIOCTYNAlOUIMM Ha BXOJ BHEUIHEH
CHUHXPOHH3AIINH.

Pexxum BHemHe#l pa3BepTKH YAOOHO HCIOJIB30BAaTh M H3MEPEHHS
BPEMEHHBl X IIapaMeTpoB curHama. Ecium B KauecTBe CUTHaja BHEIIHEH
CHHXPOHM3ALMU HCIOJIb30BATh KOPOTKUE HMITYJIBCHI, TO KOOpAMHATA X TOYKH
M300paXeHHs Ha JKpaHe ocuwuiorpada IMOJHOCTBIO COOTBETCTBYET BpPEMEHH
3aJIepKKH 3TOH TOUYKH OTHOCUTEIIFHO MMITYJIbCa CHHXPOHHU3ALINH.

I'eneparop pasBepTkH ocumiorpaga MoxkeT padoTaTb B JBYX pexHMax.
IlepBrIii U3 HUX HA3BIBAETCS aBTOMAaTHUYECKOM pa3BepTKoil. I'eHepaTtop pa3BepTKu

pa60TaeT B aBTOKOJIeOATEIbHOM PEKUME, U KaK TOJIBKO €I'0 BBIXOAHOC HAIIPSIKCHUA



JOCTHUIaeT MAaKCUMAJIBHOTO 3HaueHHus (JIyd ocuuiuiorpada JoXoIuT 10 KpaiHero
MPaBOTO MOJIOXKEHHs), OHO cOpackiBaeTcs B (0 (JIyd CKaykoM IepeMeniaeTcs B
KpaifHee JIeBOe TIOJIOKEHHE), M HAUMHAETCSl OYEPETHOW MEPHO/ TOPHU30HTAIBEHON
pa3zBeptku. IlonoxkurenbHass W OTpULATENIbHAs BHYTPEHHSISI CHUHXPOHU3ALHUSA.
JlmarpaMmbl HamnpsDKEHUH M M300pakKeHUs] Ha 3KpaHe ocuuiuiorpada 3ToM JIyd
HAXOAMTCS BOJMM3M KpaiHEro IpaBoro MojoxeHHs (ONMM30CTh peryiupyercs
OTHEJBbHONH PYUYKOH «CTaOMIBHOCTB»), M Ha TEHEpaTop pa3BEpTKH IPUXOIUT
UMIIYJIbC CHHXPOHHU3AIMH, TO pa3BepTKa NPUHYIUTEIBHO HAYMHAECTCA C KpaiHero
JIEBOT'O TTOJIOKEHHUSL.

Jpyroit pexxuM HOCUT Ha3BaHUE KAYLIEN pa3BepTKU. [ 'eHepaTop pa3BepTKu
BBIJIACT OJHOKPATHBIN MHUI000Pa3HBI MMIYJBC, HAYaIO KOTOPOTO OMPENEIsIeTCs
MOMEHTOM IPUXOAA UMIYJIbCa CUHXPOHH3ALMU. ECIM MMITYyJIbC CHHXPOHM3ALUN
OTCYTCTBYET, TO OTCYTCTBYET M TIOpPU30HTAJIbHAs pa3BepTKa. Pexxum xaymein
pa3BepTKU ya00eH pH aHaIM3€e IOBTOPSIOIINXCS CHIHAJIOB, HE SIBIISIOLIMXCS TOYHO
HNEPUOTUIECKUMH.

Jns  OpenM3MOHHBIX H3MEpPeHHMl B COBPEMEHHBIX ocumiuiorpagax
NPENYCMOTPEH PEeXHUM MapKepHBIX H3MepeHuil. B 3ToM pexume Ha 3kpaH
ocumuiorpadga, TOMHMO OCHOBHOTO JIy4da, BBIBOOUTCS MapKep B BHIC
BEPTUKAIBHOM NMHMK. Mapkep mnepecekaeTr JHHHIO HM300pakeHHs Ha SKpaHe
ocuwiorpaga B TOUKe, KOOPIMHATHI KOTOPOH (3HAaUeHUE HANPSHKEHUS U BPEMS OT

Ha4dajia paSBepTKI/I) BBIBOJATCA HaA III/I(l)pOBLIC HWHIAUKATOPBLbI.

KontpoJabHbie Bonpocskl k padote Ne 1: HcciienoBanue ocumiiorpada.

1. MoHO M WCHOJB30BaTh  ocuuuiorpad Ans  IpocMOTpa
BUIEO3aMHCENR?
2. Kakas ¢urypa Jluccaxy Oymer HaOmomaTbCsi Ha JKpaHe

ocrmuniorpada, eciau Ha ero BXoAsl X U Y MoJaceTcs OJUH U TOT JKe ITePEeMCHHBII
curHan? A ecnu Ha BXxonx X mopnaercs Hampsbkenue UO sinlt, a Ha Bxom Y —
nHanpspkenue UO cosIt?

3. Onpenennute aMIDTUTYABI BXOJIHBIX HANPsHKCHUN ociimntorpada (puc.



5.1), eciu yCUIIMTENb TOPU3OHTAJIBHOM pa3BEePTKU UMEET KOAPDHUIIMEHT YCUIICHHSI

10 B/nen., a ycunmurens BepTUKaNbHOM pa3BepTku — 20 MB/nen.

4. KakoBo HazHaueHHE MEpeKIIIoYaTeNs «pa3BepTKay, HAXOAAIIETocs Ha
nepeaHel maHenu ocuwuiorpada W MMEIOIIEro JIBa ITOJIOKEHHUST — «BHEIIH.» U
«BHYTp»?

5. Bo3MOXXHBI M MOJIOKUTEbHAS M OTpULaTeNIbHAS CHHXPOHHM3ALU B

peXuMe BHEIIHEH pa3BepTKu ocipuiorpada’?

6. Bynyr nu ornmyarecs n3oOpakeHHMs Ha 3KpaHe ocuwuiorpada B
pexuMax OKIylmied W aBTOMATUYeCKOM  pa3BepTKu Tpu  HAONIOJCHUU
CHHYCOWAAJIBHOTO CUTHANA?

7. Kakum o00pazoM ¢ MOMOIIBIO MapKEpHBIX H3MEPEHHH H3MEPHUTh
4acTOTY CHHYCOHWJAIBHOTO CUTHaa?

Iporpamma ja6opaTopHoii padoThI

1. YcranoButh ocumiuiorpad B pekuM BHellHe# pa3BepTku. [logars Ha
BXxoabl X 1 Y ocuuiuiorpada CUHYCOUAAIbHbIE HANPSDKEHUS Pa3IMuHBIX YacTOT.
[TogoOpate Takoe COOTHOILIEHHE YacTOT, IPU KOTOPOM H300pakeHHE Ha HKpaHe
ocumuorpada ocraercs HeM3MEHHBIM. 3apHCOBaTh MOJIyYHUBILIEeCs M300paKeHUe
JUIS. HECKOJIbKUX (He MeHee 3) pa3HbIX COOTHONICHUH uacToT. OOBACHHUTH
PE3yJIbTATHL.

2. Ha reneparope OUQPOBBIX IOCIEAOBATEIBHOCTEH 10 YKa3aHUIO
MIPeroaBaressi yCTaHOBUTH MOCIIEIOBATEIIFHOCTh UMITYJIbCOB. BBIXOHOW cHTHAI
rereparopa yepe3 RC-1ierouky (10 yka3zaHHUIO IpeTojiaBaresis) MoAaTh Ha BXOJ
ocumwuiorpada. YCTaHOBUTh PEXHMbI paboThl ocuwuiorpada (pa3BepTky u
CHHXPOHHM3ALMIO) Tak, 4YToObl HA OJKpaHe HaOJIOAanach HEH3MEHSIOIeecs
n300paKeHHE.

3. [onp3ysick  MapKkepHBIMH ~ HM3MEPEHHSIMH, COCTaBUTh  TaOmuUILy
KOOPIWHAT OCHOBHBIX TOYEK U300paKEeHUSI.

4, C moMo1nIbIo MOJTy4eHHOH TabJHIIBI TOCTPOUTD TpaduK UCCIIEAYEMOTO
CHUTHaJja.

5. [epekmounTs ycniurenb ocrpuuiorpada B peskuM «~» (BBIYUTAHHE



MOCTOSIHHOW COCTABIISIIOIIEH M3 BXOJIHOTO CUrHaia). MI3MepuTh n3MeHeHne YpOBHs
uccieayeMoro curaana. OObICHUTH MOYICHHBIN pPe3yabTar.
ConepxaHnie oT4eTa
OTueT NOIKEH CONlepKAaTh:
1. CpucoBaHHEIE ¢ 9KpaHa ocimutorpada (ae meree 3) purypst Jluccaxy

C ImapaMe€TpaMu BXOAHBIX CUT'HAJIOB ocuymnorpa(ba (qaCTOTa 1 aMIUIMTYZa BXOAHBIX

CHUTHAJIOB).

2. 3anaHHbIe TpernojaBareieM IuQpoByro nocienoBareibHocTh 1 RC-
LETIOUKY.

3. Pexumer  paborel  ocmmniorpada  (pa3BepTka, CHHXPOHHU3AIMA,

YCHJICHHE), IPY KOTOPBIX HAOIIOAAETCS] YCTOMYMBOE H300pakeHHeE.

4. Tabnuiry KOOpAWHAT OCHOBHBIX TOUYEK N300paKEHHUSI.
5. I'padmk nccnemyemMoro curHana.
6. HapucoBanublii Ha TOM e Trpaduke HCCIEIyeMblii CUTHAI C

YCTpaHEHHOU MOCTOSIHHON COCTaBISIOMIEH.
Tema 2. MIOJYIPOBOJHUKOBBIN JINO/I. BHIIIPSIMUTEJIA (4
qac).

BbINPAMUMENL NOIYRPOBOOHUKOBBIU, OUOOD, AHOO,

Kamoo

npamoe eKuouerue, 06pamHoe KIYeHue
O0OHONONYNEPUOOHDLIL BLINPSIMUMET 08YXNOTLYNEPUOOHDLIL
BLINPAMUMENL NYTbCAYUU BLINDAMAEHHO20 HANPAINCEHUS]
K03 huyuenm nynvcayuil cenaxcusaiouue uibmpol
EeMKOCMHOU Puibmp, UHOYKMUGHBLU (UMD YMHOICUMENU

HanpssitceHus

ean padoThl.
M3yunTh KOHCTPYKIMIO BBIIPSAMHUTEICH pa3IMYHBIX THIIOB HAa OCHOBE
MOJIYTIPOBOTHUKOBOTO JTHOJIA.
Hay4uTtbcst MPOEKTUPOBATH BHIMPSIMUTEINH C 33JAHHBIMU MTapaMeTpaMH U U3MEPSITh
WX OCHOBHEIC ITapaMeTpPHI.



BonbmMHCTBO paiMOTEXHUYECKUX YCTPOUCTB MOIYJatOT SHEPTHUIO [T CBOCH
paboThl OT MCTOYHHMKA TIOCTOSTHHOTO HampspkeHus. Bmecte ¢ TeM 11 mepenadn
SHEPruy Ha PacCTOsIHUE U AJ yHoOCTBa MpeoOpa3oBaHUs 3HAUEHHS aMILIMTYAbI
HaNpsDKEHUST UCIOJb3YIOTCS UCTOYHMKM MEPEeMEHHOro HampspkeHus. Ilostomy B
Ka)XXJJOM JJIEKTPOHHOM YCTPOWCTBE 00s3aTeNbHO JOJDKEH MPUCYTCTBOBATH OJIOK,
MpeoOpasyIoNiii MMepeMEHHOE HANpPsHKCHHE B TOCTOSHHOE. VIMEHHO 9TH
YCTPONCTBA HOCSAT Ha3BAHUE GbINPAMUMENU.

Bce BhIIpSAMUTENHM CTPOSATCS HA OCHOBE HENMHEHWHBIX ABYXITOJIOCHHKOB C
CUJIBHO HECUMMETPUYHOH BOJIBT-aMIIEPHOM XapaKTEpUCTUKON. B HacTosiee BpeMs
YaIle BCero ISl 9TOTO HCIOIB3YIOTCS HOIYNPOSOOHUKOBbIE 0U00bl (puc.l).

IIpy mopxmoueHWH K IUOMY TIOJOKUTEIBHOTO HAMpPsKEHUs (TTOTEHIMAN
anoda BHINIE TOTEHIMANA Kamood) 4Yepe3 JANOoJ Te4eT TOK, CYIIECTBEHHO
MPEeBBIIAIOIINE 3HAUeHUE 06pamno2o moka lg (kak npaBuio, He Oosibiie 1 MKA).
B sToM ciydae TOBOpAT O BKIIOYEHHMH AMONA B npsAMoM HampaBieHuH. [lpu
0bpamHom BKIIOYEHUH quoAa (TIOTEHIMAN aHo/a HIKE MOTEHIIMala KaToja) TOK
yepe3 Hero He MOKeT HpeBbICUTh BeauuyuHbl lo. Ilo 3Tolf mpuumHE cxemHOe
0003HauUeHHE AUOJa MOYKHO TPAKTOBATh KaK M300paKeHUE CTPENIKU, HAIpaBJIeHUE
KOTOPO#l yKasbIBaeT Ha BO3MOXXHOE HaIlpaBlieHHE IpOTeKaHus Toka. Cremyer
00paTUTh BHUMaHHUE, YTO IIPU IIPIMOM BKIIFOUCHUH AMOJA MTafieHHe HAIPSDKEHUS Ha
HEM, KaKk 3TO BHJHO W3 puc. 1, cocraBiser npubmausurenbno 0,6 B. 3to
CHPaBEAJIUBO JUISI TOJTYNPOBOAHUKOBBIX JHMOJOB, HM3TOTOBJIEHHBIX Ha OCHOBE
kpemuus (Si). s repmanueBbix auonoB (Ge) majeHue HANPSHKCHUS HA HUX B
MPSMOM HampaBieHuH cocrasmseT okoio 0,3 B.

I, mA,

aHoa 100

%Z KaToa #
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-1,5 -1,0 -0,5 05 10

Puc. 1. O603HaYCHHUS TTOTYTIPOBOTHIUKOBOTO JHOA U
TUMHAYHBIA BUJ €r0 BOJBT-AMIICPHOI XapaKTePHUCTHKH

[IpocTelimmii  BBIIPSIMATENF NPEACTABIAET COOOH  IOCIENOBaTEeNbHOE
BKJIIOYEHHE JMOJIa M CONPOTHBICHHSA Harpysku (puc. 2). Ilpu momoxutenbHOM
Pa3HOCTH TOTEHIMAIOB HAa BXOJE CXEMBI JIHOJ] OKA3bIBAETCS BKIIIOYCHHBIM B
MPSMOM HalpaBJICHUH, TaJicHUe HANpsDKCHUS Ha HeM co- craBisieT | 0,6B , u
HanpsbkeHue Ha Harpyske paBHO Ugy [Un O 0,6B . TIpu oTpumarensHbIX
3HAYEHUAX BXOJHOIO HANpPsDKEHUS TOK 4epe3 IHOA, BKIIOYEHHBI B 0OpaTHOM



HalpaBJICHUH, OKA3bIBACTCS PAaKTHUECKH paBHBIM HYIIO (lo), 1 MOATOMY MaseHue
HaIpsDKEHUS Ha Harpys3ke MMeeT Takke HyleBoe 3HaueHue. [Ipu momaue Ha BXoJ
CXEMBI IIEPEMEHHOTO HAIPSKEHUs BBIXOJHOE HAIPSKEHUE MEHSETCS BO BPEMEHH
TaK, KaK 3TO IIOKa3aHO Ha PHC. 2.

Kak BugHO U3 puc. 2, Ha Harpy3ke najaeT TOJBKO OHA IOJOBHHA MEpuoja
BXOJHOTO HamnpshkeHus. [1o 3Toi nmpuuuHEe pacCMOTPEHHYIO CXEMY BBIIPSIMUTEIS
Ha3bIBAIOT 0O0HONONYNEPUOOHOU CXEMOH. [Ipn UCTIOJIb30BaHUU
OJTHOTIONYTIEPUOTHOTO  BBIIPSAMHUTENST  0€3  JIOMONHHUTENBHBIX  yCTPOMCTB
HaIPsDKCHUE HA HArpy3ke 3HAYWUTEIbHYI0 4YacThb BPEMEHM OKa3bIBAECTCS paBHA
HYIIIO.

OT 3TOr0 HEemocTaTka CBOOOACH 08YXNOMYNEPUOOHDBI GbINPAMUMEND, CXEMa
KOTOpOTO ITPUBE/ICHA Ha pUC. 3.

Puc. 3. JIByX10JIyIIepruOAHBIN BBIIPSIMUTENb. [l0Ka3aH MyTh NPOTEKaHHS
3NEKTPUYECKOTO TOKA MPH Pa3IUYHbIX MOJSIPHOCTIX BXOJHOTO HAIIPSKEHUS

I'maBHast 0COOEHHOCTH NBYXMOJIYIEPUOIHOTO BBIMPSIMUTEINST (HA3BIBAEMOTO
TAKKE GbINPIMUMENbHLIM OUOOHBIM MOCMOM) COCTOUT B TOM, YTO HpPH JHOOOM
MOJIIPHOCTHU BXOJIHOTO HAMPSKEHUS TOK Yepe3 Harpy3Ky MPOTEKAeT B OJTHOM U TOM
K€ HamnpamBieHWW. B omIMYMe OT  OJHOIOJYIEPUOTHOIO  BBIIPSIMHUTEIS,
HaMpsHKEHUE Ha Harpy3Ke MOYTH Bcerja (KpoMe HEKOTOPhIX MOMEHTOB BPEMEHH)
OTJIIMYHO OT HYJISI, YTO XOPOIIO AeMOHCTpUpYyeT puc. 4. B 3ToM u cocTouT riaBHoe
MPEUMYIIECTBO JABYXIIONYNEPUOTHOW cxeMbl. CleayeT, OIHaKo, OTMETHTh W
HEKOTOpbIE €€ HEeNOCTaTKU. Bo-TNepBbIX, HArpy3ka B HEW MOJKIIOYAETCS K
BXOJHOMY HamNpsDKCHUIO 4epe3 J[Ba MOCJIENOBATENIbHO BKIFOUEHHBIX IHOAA, U
MO3TOMY OTJIMYME TIaJICHHUS HANPSOHKEHUSI Ha Harpy3Ke OT BXOJHOTO HAIPSIKEHUS B
JiBa pasa Oouibliie, 4eM B oaHononynepruoaHoM BoinpsMutene (Ugx [1Ux [ 0,6B
Juist ogHO- B Ugyy  |Ugy | 11,2B B mByXmonyneprofHOM BBITIpSIMATENE). BO-BTOPHIX,



B OTJIMYUC OT OJHOIIOJIYIICPUOAHOI'O, B IBYXIIOJIYIICPHUOJHOM BLIIIPAMUTEIIC BXO U
BbIXOJ] HC HUMCHOT 06HH/IX TOYCK, 4YTO NMPHUBOAUT K HEKOTOPBIM TPYAHOCTIAM B
HpaKTI/I‘ICCKOﬁ CXCMOTCXHHUKE.

BeixozHol curnan BeIIpsMUTENeH 0OOMX PAaCCMOTPEHHBIX THUIIOB Ha3BaTh
MOCTOSTHHBIM MOYKHO TOJIBKO C OYCHB OOIBIION HATSKKOIH. B HeM mpUCYTCTBYIOT
nyascayuil, TO €CTh OTKIIOHEHHA OT CpeIHero ypoBHs. Koagduyuenmom nynvcayuii
Ha3bIBaIOT OTHOILEHNE MaKCUMAJIbHOM BEIMUMHBI 3HAUEHHS HAIPSDKEHUS:

OTJIMYHSA BBIXOJHOI'O HAIIPSIXKECHUSA OT CPEAHETO HAIIPSIKCHUS U CPEAHETO
d max JUl Ug, 1/Uq.

U

Puc. 4. TnarpaMmBbI pabOTHI
JBYXIIOTYIIEPHOTHOTO BBIIPSIMHUTEIIS

Jns ycrtpaneHus mynbcanuidi (TO4Hee, JUIsi YMEHbLICHUs Kod(duimeHra
MyJbcaluil) B CXeMbl BBIIPSAMHTENECH BKIIOUAIOT CeddxCuUsaiowue @Ouibmpol.
[MpocTelmM  CTIIaXHUBAIOIIAM  (HIBTPOM  SIBIACTCS  eMKOCHHOU — puibmp,
n3o0paxkennslii Ha puc. 5. CyTh ero paboTel cocrout B cienyromiem. Korma
BXOJIHOE HAaIPsDKEHHE JHOIHOTO MOCTa 10 abCOJIIOTHOW BelIWvuHE OOJblIe, YeM
HaNpsOKCHUE Ha KOHJICHCATope, OJHA Tapa JMOJIOB OKa3bIBACTCS BKIIOYEHHOH B
NPSIMOM  HANPABIICHUM, M YEPEe3 Hee MPOTEKACT | 3HAYHTENbHBIH TOK,
sapsokatonmit - kongeHcatop C.  Ecmm ke abcomoTHas BEJIMYMHA
BXOJIHOTO HANPSHKECHHS MEHBIIIC HAMIPSKEHUS KOHJICHCATOPA, BCE IO IbI BKIFOUCHBI
B 00paTHOM HalpaBiCHUM, U KOHICHCA- TOP Pa3psDKAeTCsl depe3 CONPOTUBIICHUE
Harpy3ku Ry Uy DUge i€
OTH mponeccsl MPUBOAAT K 3aBUCUMOCTH BBIXOJHOTO HANpPSXKEHUS OT BPEMEHH,
NIPUBEACHHON Ha puc. 5.

Kak BugHO u3 puc. 5, HampsDKeHHWEe Ha Harpys3Ke BCErzJa MMeEeT HEeHyJIeBOe
3HAUYeHHe, NPUYEM BEIMYMHA MYyJIbCALMH BBIIPAMICHHOTO HANPSOIKEHUS TEM
MeHblIlle, 4eM Ooublie noctosiHHas Bpemenn R,C. Ilpu OeckoHedHO OOIBINOWMN
Harpyske (X0JIOCTOH X0.1) My/IbCalMH BBITPSIMIEHHOTO HaNlPSXKEHUsI OTCYTCTBYIOT.
Takxum 00pa3zom, Jyist TOTO YTOOBI BEIMYHMHA MTYJIbCAIIUI ObLIa MAJIOH 110 CPABHEHHUIO
CO CpPeIHUM 3HAYECHUEM BBIIPSIMIICHHOTO HAPSDKEHHs, HEOOXOIMMO BBITIOJIHEHUE
yenoust R,C >> T, rme T — mepuoa BEIIPSIMIICHHOTO HAIPSDKEHUS, KOTOPBIA B
clly4dae OJHOIOJY- TIEPHOIHOTO BBIIPSMUTEIS COBMAIACT C IIEPUOJIOM BXOJHOTO



NEPEMCHHO- I'0O HAIIPAKCHHA, a4 B CIIy4da€ ABYXIOJYHIEPpUOAHOIO0O — B JiBa pasa
MCHBIIIC.

Unix { "‘“cp

Puc. 5. EMKOCTHO# criaxuBarominii GuibTp U AuarpamMMel ero paboThl
(6e3 yuera naseHus HaNpsHKEHUS HA TUOJIaX)

Crnenyer uMeTb B BUAY, YTO MpPU BBINOJHECHHU YKAa3aHHOIO YCIIOBHS BEIMYHHA
BBIXOJHOTO HAIPsDKEHUsI COBIANaeT C AaMIUIMTYJHBIM 3HAYE€HHUEM BXOJHOIO
NEPEMEHHOI0 HAIpPsDKEHUA (@ HE C ero AEHCTBYIOIIMM 3HA4Y€HHEM, KOTOPBIM
MIPHHSTO XapaKTePHU30BaTh BEIUINHY MIEPEMEHHOTO HAIPSKEHUS).

Ilpumep 1. PaccuntaTh eMKOCTHOW CIU@KHBAOWUN — GUIBTp  AJA
JBYXITOJIYIIEPHOIHOTO BBIIPSAMHTENS HANPSDHKCHUsT OBITOBOM CETH I THTaHUS
Harpy3ku mMoriHocTeio 500 OM (uto npu Hanpspkenun 220 B coorsetcByer 100-
BaTTHOM Harpyske). OLEHHTh cpelnHee BBIIPSAMICHHOE HaOpsDKEHHE |
K03 OULUEHT IMyJIbCcaliid.

Pewenue. Hanpsixkenue ObiToBOM cetu uMeeT yactoTy 50 ' u aelicTytomiee
3HaueHue HanpspxeHust 220 B. Ofomy coorBeTcTBYeT nepuo 20 MC ¥ aMILTUTYJHOE
3Hayenue 220B] 2(0311B. 3nauenue eMkocTH QUIBTpa CIEAyeT BBIOpaTh U3
yenoust C [ [ T/R, 7 10mc /5000Mm [~ [ 20mkD. Bribepem C 1 200mkD. Bpems
paspsaa RC-tienouku cocrapmsiet B 3ToM ciryuae Beinuuny R,C [ 1100mc, moatomy
3a JUIMTENHHOCTh IMEPUOAA BBIIPSAMICHHOTO HAIPSDKEHHS KOHICHCATOpP YCIeeT
paspsaauThes 10 Hanpsokenus 311B | 311B 110mc/100mc | 280B
CrenoBaTebHO, BBIXOJHOE HaIpsDKeHHE KoseOsercs ot BemuumHb 280 B mo
BCJINYHHBI
311 B. Takum o0pazom, cpepHee 3HAUYEHHE BBIIPSIMIICHHOTO HAIPSKEHUS
cocrasisier Uy, 10280B0311B 11 2[0295B, a koad¢uireHT mysbcanuii paped d
max [ Upux [ Uep | Ugp [ 16B 295B 10,054 .

[ToMUMO €MKOCTHOTO CTJIQXKUBAIOLIETO QIIBTPA, ISl YMCHBIICHUS BEINYUHBI
IyJIbCAlUH NPUMEHSIOTC/TAKKE HHIYKTUBHBIE QHILTPHI (cM. puc. 6).

/ /




Puc. 6. IHIyKTUBHBIN CTIIaXKUBAIOLIUHA (DUITBT.

WNupykTUBHBII ¢bubTp B HEKOTOPOM CMBEICIIE SIBJISIETCS
MPOTHBOMOJIOKHOCTHI0 eMKOCTHOTO — MYJIbCAI[H BHIXOIHOTO HAMIPSHIKEHHST MUHU-
MaJbHBI TIPY MANBIX 3HAYCHUSX COMPOTHBICHUS HATPY3KH. 11 MUHUMHU3AH
BEJIMYMHBI MYJbCAlMi TpH pacdeTe HMHAYKTUBHOTO (QHIbTpa HEOOXOIUMO
cobmonats yenosue L/R, 0T,

EMKOCTHBIE (QWIBTPHI WMEIOT XOpOINWE IOKa3aTelad Ipu paboTe Ha
BBICOKOOMHYIO ~ Harpy3Ky, WHAYKTHBHbBIE — Ha HHU3KOOMHYI0. MHorma
MPUMEHSIFOTCS CTIIKUBAIOIINE (DUIBTPBI OOJIee CI0XKHOW CTPYKTYPhI, OAMHAKOBO

XOPOILO MpOSABIAIONME ceds Mpu paboTe Kak Ha BBICOKO-, TAK U HA HU3KOOMHYIO
Harpy3ky. Ha puc. 7 npuBesieH oJJUH U3 BapUaHTOB TAKUX CMEIIAHHBIX (DUIIBTPOB.

Puc. 7. InaykTuBHO-eMKOCTHOH [1-00pa3HbIii CritauBaromui GUIbTp

Bo Bcex pacCMOTpPEHHBIX CXEeMax BBIIPSAMHUTENCH BBIXOJHOE HANPSHKEHUE HE
MPEBOCXOUT AMIUTUTYTHOTO 3HAYEHUsI BXOJHOTO MEPEMEHHOT0 HATIPSKCHUSI.
Ha ocHoBe aM0II0B M KOHJEHCATOPOB CTPOATCS Takke OoJiee CIOKHBIE CXEMBI,
TIOCTOSIHHOE HAIPSHKEHWE HAa BBIXOJE KOTOPBIX MOXET COCTABISTH YJIBOEHHOE,
YTPOEHHOE, YYETBEPEHHOE U T.JI. aMIUIUTYHOE 3HAUE€HHE BXOJIHOTO HAIpPSIKEHHUS.
Takue cxeMbl HOCST Ha3BaHUE YMHOdcumenu Hanpsxicenus. Ilpocteitiein cxeMon
9TOro BUJA SBIsiETCs cxema Jlazeepa.
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Puc. 8. Y nourens Hanpspkenus Jlarrepa

Ora cxema mpuBefieHa Ha puc. 8. Bo BpeMs IOJIOKUTEIBHOIO MOIyIEepHola
BXOJHOTO HAIpPSDKEHMSA TPaBblii IO CXeMe KOHAEHCATOp 3apspKaeTcs [0
aMIUIUTYZHOTO 3HaueHHus BXoaHoro HampskeHUus U, BO BpeMd
OTPHLATENIFHOTO MOJYNIEPHOAa OH OKA3bIBAETCS OTKIIOYEH OT BXOJHOH IIEH,
JeBBIH (10 cxeMe) KoHAeHcaTop 3apspkaercsa A0 HanpspkeHuA | Ugyn. Ilockonbky
KOHJICHCATOPBl COCAMHEABl HIKHUMH (10 cxeMme) OOKIagkamu, pa3sHOCTh
MOTEHIIMAIOB MEXy BepXHUMH oOkiagkamu paBHa 2U,,. Tak, ucrmonbp3oBaHHe
BXOIHOTO HampspKeHHs C JAedcTByrommM 3HadenneM 220 B obecneumBaer
BEJIMYMHY BBIXOJTHOTO HaNpsyKeHHs cxeMbl 2 1220B 121 1622B. Cienyer, KOHEUHO,
YUUTBIBATh, YTO PH HEAOCTATOYHO OOJNBIINX 3HAUYEHHUSIX €MKOCTH KOH/IEHCATOPOB
WX pa3psili IPUBEAET K TOMY, YTO BBIXOJHOE HAIpsDKEHHE OYJIeT HECKOJIBKO MEHBIIIE
YKa3aHHOTO 3HAaYEHHS.

Konmponsnsie eéonpocul

1. UeM oTnnM4aeTcsi TEPMaHUEBBIA IOJYNPOBOJHUKOBEIH JHON OT
KpEMHUEBOro?
2. [Mouemy Ha puc. 13.1 nokazaHno, 4to npu 0OPaTHOM BKJIFOUEHHU TOK

4epe3 IHOJ PaBeH HyIII0, XOTs U3 GOpPMYJIbI €ro BOJIbT-aMIIEPHON XapaKTePHCTUKH
CIIeZlyeT, 4TO OH paBeH HyI o Toibko mpu U [ 07

3. Kakoe o0OpaTHOe HampspKeHHWE MOJDKEH BBIICPKUBATH IHOJA TIPH
UCIIONIb30BAaHHUH €0 B OJJHOIIOJIYTICPHUOIHOM BBINPSIMUTENIE?

4, [epeuncnurp OCHOBHBIC JOCTOMHCTBA " HEIOCTaTKU
JBYXITOJTYIIEPHOIHOTO BBITPSIMUTEIIS.

5, CrinaxuBaromuil (GUIbTP BBIIPSAMHUTENS PAcCUUTaH Ha padoTy co
BXOJIHBIM HampspkeHueM dactotoit 50 I'm. MOXHO M €ro WCIIONB30BaTh IPHU
yactote BxoaHoro HanpspkeHus 400 ['u? A mpu wactore 10 I'i?

6. EMKOCTHOW M MHIYKTUBHBIA CIII2XHBAIONME (UIBTPHI OJUHAKOBO
xopomro paboraroT npu Harpy3ke 100 Om. Kakoii u3 HUX ciemyeT UCIOIb30BaTh



NIPY YBEJIIMYEHUH COIPOTHBIICHHS HAarpy3ku 10 1 kOm? IIpu ero ymeHbIeHHH /10
10 Om?

7. MOKHO JIi IPUMEHHUTH CXEMY YABOCHHS HAIPSDKCHUSI UL TIOBBILICHHS
Harnpspkenus 6arapeiiku 1,5 B 10 3 B?

Ilpozpamma nabopamopuoii pabomaol

1. [omyunts y npenogasarens cXeMy BbITPSIMUTEIIS.

2, CoOpaTb cxemy BBHIIpAMUTENS. VI3MEHsS CONPOTHBIEHHE HArpys3Ku,
CHSITH 3aBUCHMOCTB CPEJIHETO BBIXOAHOTO HAIIPSKEHHS U IEHCTBYIOIIETO 3HAYSHUS
MyJIbCAllUil OT CPENHEr0 3HA4YECHHsA BBIXOJHOTO TOKa BeIIpsAMuTens. [Ipu stom
CpellHee 3HaYeHHE BBIXOJHOIO HAIPSDKEHUS U BBIXOJHOTO TOKA CIENYET U3MEPATh
BOJIBTMETPOM M aMIIEPMETPOM IOCTOSHHOTO TOKAa, a JEHCTBYIOIEE 3HAYCHUE
ITyJIbCALUIl — BONBTMETPOM MEPEMEHHOTO TOKA.

3. [lo momydYeHHBIM pe3yJbTaTaM IOCTPOUTh TpapHUK 3aBUCHMOCTH
CPEIHETr0 BBIXOIHOTO HANPSKEHUS BHIIPSMUTENS U €ro KO3 HUINEeHTa IyIbCanii
OT CpeHero 3HaYCeHHs BBIXOTHOTO TOKa. OOBSICHUTH IOCTPOCHHBIE TpaduKy.

4, BeiOpaTh mapameTpbl HCCIEIyeMOW CXEMBI JUIA  pealli3aluf
YKa3aHHBIX IIPEToAaBaTesieM 3HAYEHUH CONpPOTHBICHUS HArpy3KH, BBIXOJHOTO
HanpspKeHus 1 K03 huIenTa myabcannii.

5, Cobpatb cxeMy C BEIOpaHHBIMH MapaMeTPaMH U U3MEPUTH BBIXOJIHOE
HarnpspkeHue U KodQOUIMEHT Iy TbCaluid.

Cooepircanue omuema

Otuer 10JDKEH CoepkKaTh:
1. CxeMy BBIIPSIMUTEINS, YKa3aHHYIO MIPENOaBaTeIeM.

2, Tabnuily 3HaYeHUH CONPOTHBICHUH HArpy3KH W COOTBETCTBYIOIINX
WM 3HAYEHUH CPETHETO BHINPSIMIIEHHOTO HAIIPSDKEHHS U JEWCTBYIONIETO 3HAYCHUS
IyJIbCALUiL.

3. [TocTpoennsie rpaduKH 3aBHCUMOCTH CPETHETO 3HAYCHUS BBIXOAHOTO
HanpspkeHus U ko3 duienTa myabcaluii OT CpeJHero 3Ha4eHUs BBIXOJHOTO TOKa.



4, O0ocHOBaHHE BEIOOPA TTAPAMETPOB CXEMBI JIJIS peaTi3alliy 3aTaHHbBIX
MperoiaBaTeieM 3HAYCHUI COTMPOTHBICHUS HArPY3KH, CpPEJHEro 3HAa4YeHHs
BBIXO/IHOTO HATIPSDKCHUS U KOIPPUITECHTA TyIbCAITHH.

5. W3mMepeHHble 3HA4YEHHSI BBIXOAHOTO HANpsDKEHUS U KO3 (HUIMeHTa
IyJIbCALM IPH 33JJAHHOM MPENo/IaBaTeeM 3HaYeHUH CONPOTHUBIIEHUS HArPY3KH.

Tema 3. CTABUJIMTPOH (4 4ac)

cmabunumpon, 0uoo 3enepa, HanpsICeHue CMmaduIU3ayul,
oughghepenyuanvroe conpomueieHue cmadbuIUmpoHa
napamempuyeckuti cmaduiu3amop Hanpsaicerussd? Kospouyuenm
cmabunu3ayuY, MUHUMAIbHLLIL MOK CMAOUIUZAYUY,

MAKCUMATbHBIN MOK CIAOUIUZAYUU

ean padoThl.
OcBouThb METOIHKY HU3MEpPEHUs apamMeTpoB MOy TIPOBOJHUKOBBIX
CTaOUITUTPOHOB.
Hayuntbcss mpoeKkTupoBaTh Ha OCHOBE IOJYIPOBOJAHHUKOBOTO CTAaOMIMTPOHA
cTa0MIIN3aTOPOB HANIPSDKEHHSI M CHUMATh UX XapaKTEPUCTHKH.

[Iupokoe mpuMeHEHWE B JJIEKTPOHHKE HAXOISAT TUOIBI  CIIEIHAIBEHOM
KOHCTPYKIIUH, THITUYHAS BOJIbT-aMIIEPHAs XapaKTepHUCTHKA KOTOPBIX IIPUBEICHA Ha
puc. 1. DTu ycTpoiicTBa HOCIT Ha3BaHUE CMAOUIUMPOHLL WIA Ou0dvl 3enepa.
[Mpsmass BetBb BAX Takux NONXYHNPOBOAHMKOBBIX NPUOOPOB TPAKTHYECKH HE
otnuuaercs ot npsimoit BetBu BAX nuozos. [Ipu oOpaTHOM ke HANPSIKEHUU TOK
4yepe3 CTaOMITUTPOH PE3KO BO3PACTAET IPH MTPEBHINICHUN HAIPSHKEHUEM HEKOTOPOTO
nopora.

aHoa
L‘L‘m 20 L‘: B
-1,5 -1,0 0,5 0,5 1,0

Katox -20



Puc. 1. YcnoBHble o0o3HavyeHus: crabwimtpona (cnesa — no 'OCT) u
TUIMYHBIA BUJ] €70 BOJbT-aMIIEPHON XapaKTEePUCTUKU

YHOoMsIHYTOE IOPOrOBOE 3HAUCHHE HAIIPSHKSHHS HOCUT HA3BAHUE HANPANICEHUEe
cmabunuzayuu Ug, a xodpdurment Hakiona BAX npm U DU, —
oughpepenyuanvroe conpomugienue CTabUINTPOHA.

Yame Bcero cTaOMIMTPOH HCIONB3YETCS B CXEMaX HApAMempudeckux
cmabunuzamopog Hanpsaxcenusi (puc. 2). B mapamerpmyeckoM cTaOMiIu3aTope
HANpsDKEHUs]  BBIXOJHOE  HANpsHKEHHE  CHUMAeTcsl cOo  CTaOMIMTpPOHA,
MOCJICIOBATENIHHO ~ MOJKITIOYCHHOTO  Yepe3  COMPOTHBICHHE K HUCTOYHUKY
HanmpsokeHus. Ilpm  M3MeHeHMHM HamnpsDKeHHMS HMCTOYHUMKa pabouas TouKa
crabwinTpoHa cMmemaercs BBepx no BAX (yBenuuuBaercs TOK uepes
ctabmwintpoH). [Ipu 3TOM majneHue HampshDKEHHS Ha CTAOWIIMTPOHE HM3MEHSETCS
HE3HAYHUTEIbHO, KaK 3TO MOXHO YBHIETh U3 pHC. 2. CienyeT oOpaTuTh BHUMaHHE,
YTO CTAOMJIUTPOH Ha puC. 2 BKIIOUEH B OOPATHOM HAIIPABJICHUH 110 OTHOLICHHUIO K
MOKa3aHHOMY Ha puc. 1, ¥ mo3TOMY ero paboyasi TOUKa HAXOAUTCS (PaKTHICCKH Ha
oOparHoii BetBu BAX.

( j“_aux

UU, Uy Uy
Puc. 2. ITapameTpudecKuii cTaOWIN3aTOp HAPSHKEHUS ¥ IPUHIUI €0 paboThl

[TpumeHsist HECTIOXKHBIE TEOMETPHUYECKHE COOOPaXKEHUSI, JIETKO T0Ka3aTh, YTO
M3MEHEHUS BXOIHOTO M BBIXOIHOTO HANPSDKEHUHA CBSI3aHBI COOTHOIICHUEM
U CU2 CUL CC /RO JUp DU CCOr /RO OU,y,
rjae r — muddepeHnranbHoe COTPOTHBICHHE CTAOMIUTPOHA, R — COMPOTUBIIEHHUE
TIOJIKITFOUEHHOT O TTOCTIEIOBATENBHO PE3UCTOPA.

Ortnomenne U, /C U, HaseIBAIOT kodghuyuenmom cmaburusayuu. Jsa
napaMeTprUuecKoro crabuimzaropa HanpsbKeHHS KOA((GUIMEHT CTa0uIn3aluu
paBeH oTHoLIEHUIO R/T.

K apyrum BaKHBIM mMapaMeTpaM CTa0MJIMTPOHA OTHOCSTCS MHUHUMAJIbHBIN U
MaKCUMaJIbHBIM TOKH cTabwiu3anuu. [Ipu BeJHYUHE TOKA, MPOTEKAIOMIEro Yepe3
CTaOWIINTPOH, MEHBIICH, YeM MUHHMAIBHBIA TOK CTaOMMU3anuu |y, pabodas
TOYKa CXOJIUT C JMHeWHoro yuactka ero BAX, ero muddepeniuanpHoe
COINPOTHBIICHHE YBEIMYUBACTCSA, M €ro WCIOJIb30BaHHE IS CTa0WIN3aluU



HANpSOKCHUSI CTAaHOBHUTCS HEBO3MOXHBIM. EcCiM jke 3HaueHHWEe TOKa 4Yepes
CTaOMJIMTPOH MPEBBIIIACT MAKCUMAITBHBIA TOK CTAOUITU3AINH |yaxe, B CTAOHIUTPOHE
HAYMHAIOTCA HeoOpaTHMble U3MEHEHHU S, KOTOPbIE MOTYT 3aKOHYUTHCS BEIXOAOM €T0
U3 CTPOSL.

Ilpumep 1. CocTaBUTH CXeMyY MapaMETPUICCKOTO CTAOMIH3aTOPa HAPSIKESHUS
¢ ucronp3oBanueM cradbunurpona KC156, umMeromero cie- ayromue napaMeTpsl:
Ui L 5,6B, lyws [ 3MA, lyaee L 55MA, 1l 400M mpu nuama3zoHe W3MEHEHUS
Bxoguoro HampspkeHus 30..50 B. Berucnnts ko3¢ ¢uimeHT crabuinuzanuyd U
Jana30H U3MEHEHHs COIPOTHUBIICHUS HATPY3KH.

Pewenue. BeibepeM BeIM4YHHYy TOKa, IPOTEKAIOIIETO Yepe3 CTaOMIMTPOH, Ha
HWKHEW rpaHMlie Tuana3oHa 3Ha4YeHUH BXOAHOTO HanpsbkeHus, papHoi 20 MA. Ota
BEJIMUMHA CYIIECTBEHHO NPEBBIIIACT MUHIUMAJIbHOE 3HaUeHHEe TOKa CTa0UIHN3aIHH.
[TpoBens Harpy304HyIO NPSAMYIO, COOTBETCTBYIOLIYIO BEIOpaHHO paboueii Touke u
BxoaHOMYy HampsbkeHuo 30 B (puc. 3), HalieM 3Ha4YeHHE CONPOTUBICHUS R B
cxeMe, ToKa3aHHo# Ha puc. 2: R || 30B/25MA | 11,2kOm . [Ipu TaHHOM 3HAYECHHH
compotuBiieHHss R BxonHoe HampsbkeHune 50 B BeI3pIBaeT ImpoTekaHue uepes
ctabmwintpon Toka MeHee 40 MA (o puc. 3), YTO CYIIECTBEHHO MEHBIIIE
MaKCHMaJbHO JOMYCTHMOTO 3Ha4deHWs Toka cradmrm3anuu. Kosddumment
CTaOMIIM3alMK TIOCTPOSHHOTO CTabHIM3aTOpa OJDKEH COCTABISATh BENUYUHY R/F
11,2xOm /400m [ 30 , T.e. ipy U3MEHEHHH BXOAHOTO Hanpsukenus Ha 20 B (Bech
JIMarna3oH BO3MOYKHBIX 3HAUEHHIT) BBIXOHOE MEHsEeTCsl Ha BennunHy MeHee 1 B.

', MA

Usixs B
10 20 30 40 50

Puc. 3. TlpoektupoBanue ctabumusaropa HanpspkeHust (mpumvep 1)

[TockonbKy nmpyM MUHHMAaJIbHOM 3Hau€HHH BXOJHOro HampspkeHus 30 B Tox
yepe3 CTaOMIMTPOH HMMeeT BbIOpaHHOe 3HadeHne 20 MA, YTO CYIIECTBEHHO
IpEeBBIIACT MUHMMAIbHBIA TOK  CTa0WIM3alMu, OT  IIapaMeTPUYECcKOro
cTabuin3aTopa MOXKHO OTBETBUTH BO BHEIIHIOIO 1IeMb TOK 10 [115 MA. IIpu atom
yepe3 pe3UCTop TO-TpekHeMy OynmeT mnportekarb Tok 20 MA, TOK uepe3



crabmutpon Oyzner paBusaThcs 5 MA. Toky 15 MA mnpu Hampspkenun 5,6 B
COOTBETCTBYET conpoTurieHue Harpy3ku 370 Om. Utak, conpoTuBiaeHne Harpy3Kku
pa3paboTaHHOTO cTabmiIn3aTopa MOXKET NpUHMMaTh 3HadeHus ot 370 Om 1o
06ECKOHEUHOCTH.

Jlpyroe mpuMeHeHHE CTAaOWIHUTPOHA — YMEHBIICHHE W3MEHSIOIIETOCS BO
BpPEMEHH CUTHAJIA Ha PUKCHpYyeMyto BennuuHy (puc. 4).

Upn=max(U—-U ,0)

Puc. 14.4. TloamxeHnne ypoBHsI CUTHAJIA Ha (PUKCUPYEMYIO BETTHUUHY

Ecnu BXOHOE HalpshKeHUE MeHbIIe HarpspkeHust U, TOK Yepe3 CTaOHIUTPOH
OTCYTCTBYET, U BBIXOJIHOC HAMPSIKEHHUE PABHO HYJIO (MHTEpBal BpeMeHd ti...tp Ha
puc. 4). B mpoTHBHOM ciydae BBIXOJHOE HAMPSHKEHHE MEHbBIIE BXOJHOTO Ha
BernurHy U,

OnucaHHYIO CXeMy MOKHO TaKXKe PacCMaTPHBaTh KaK MOPOrOBOE yCTPOUCTBO
— KakK TOJBKO BXOJHOE HampspkeHHWe mpeBbimiaeT 3HaueHue Uy, TOK dYepes
pe3ucTop R mpUHUMAET OTIMYHOE OT HYJISl 3HAUCHHE.

Konmponsnuie eonpocut

1. MOXHO M B CTaHAAPTHBIX BBIIPSIMUTEIBHBIX CXEMaxX 3aMEHHTh
JINOJTBI CTAOMITUTPOHAMHE?

2. Kakumu cBoiicTBamMu o6naz[aeT IoCJICA0BATCIIbHOC COCAMHCHUC

cTabMIMTPOHOB (00a CTAOMIIMTPOHA BKIIFOUYEHBI B OZJHOM HaIpaBICHUH)?

3. Kakumu CBOMCTBaMU 06nanaeT napajijieJibHOC COCIMHCHHNEC
CTaGI/IJ'II/ITpOHOB (CTa6I/IHI/ITpOHI)I BKJIFOYCHBI B ITPOTHUBOIIOJIOKHBIX HaHpaBJ’IeHI/IHX)?

4. Mosxker au HAIpPAKCHUC CTaGI/IJ'II/I3aIII/II/I CTa6I/IJ'II/ITp0Ha MMpUuHUMATb
OTPpULATCIIBHOC 3HaYCHHE?

5, Kakue pneiicTBus  cliegyeT TOpPEANPUHATb, YTOOBI  IMOBBICUTH
K03 PHIUEHT CTAOMIIN3AIUK TAPAMETPUIECKOTO CTA0MIN3aTOpa HAMPSHKSHUS, HE
W3MEHSS TUT CTA0MIUTPOHA?



6. Haiitu mnapeHue HampsbkeHHss Ha CTAOWJIMTPOHE, Yepe3 KOTOPBIi
nporekaet Tok [JImun T Imake /2 .

7. Kakoii BbIxoiHO# curHan Oyaet GopMUpPOBATHCS CXEMOH, ITOKa3aHHOMH
Ha puc. 4, IPH UCTIOIH30BAHIU OTPULATEILHOTO BXOIHOTO CHIHAIA?

Ilpozpamma nabopamopnoii padbomaol

1. HOJ'Iy‘II/ITB Yy npenoaaBaTeiisd CTa6I/IJ'II/ITpOH JJ1A I/ICCHGHOBaHI/Iﬁ u
BCJIMYUHY €0 MaKCUMAJIbHOT'O TOKa CTa6I/IJ'II/I3aIII/II/I.

2, INoaxmounB cTaOMIUTPOH K UCTOYHUKY TIOCTOSHHOTO TOKAa U U3MEHAA
BEJIMYMHY 3TOTO TOKA, ONPEAENIUTh 3HAYCHUs HampshkeHus cradbummzammu U,
MUHHMAJIBHOTO TOKa CTA0MIU3AIMH |y, ¥ U DEPEeHIIATBHOTO COTPOTUBIICHUS I
1151 5TOrO CHATB 3aBUCUMOCTH AU (EepeHIINaTBHOTO CONPOTHBIICHHUS OT TOKa Yepe3
crabmutpos rl 1l . IIpu 3ToM BenmunHy ' HEOOXOIUMO BBIYHCIIATH CIIETYIOIIIM
obpazom: mpu Toke | cmenarh HeOojbmIOe mpupamieHue Toka [ | u u3mepuTsh
BO3HHUKAIOIIEE IIPH 3TOM MPUPAIICHUE TaJCHUS HallpsDKeHUs Ha ctadbmutpone | U
. Beruncnmute nuddepeHnnanbHoe COMPOTUBIICHHE KaK OTHOIICHUE MPUPAICHUI
Hanpsokenwust U toka r [ LU/ L.

3. [ocTpoennsii rpadguk (puc. 5) IODKEH cojaepXkarh cyiado
MEHSIOIIYIOCS 4acTh, CPETHUI YPOBEHb KOTOPOH onpezenseT muddepeHnnanisHoe
CONPOTHBIICHHE CTAOMIUTPOHA. TO 3HAYCHHUE TOKA, IPH KOTOPOM HAYHHAETCS POCT
mddepeHInanTbHOr0 CONPOTUBIICHNUS, SBIAETCS 3HAYCHUEM MHHHUMAIBHOTO TOKA
CTa0WIM3aly, a MaJCHIe HANPSHKCHHUS Ha CTaOWITUTPOHE NPH JaHHOM 3HAYCHUH
MPOTEKAIOIIETO TOKA ABJISACTCS HANPSHKEHHEM CTaOHITH3aIUH.

Inun [

Puc. 14.5. OnpeneneHre OCHOBHBIX NTapaMeTPOB CTAOMIINTPOHA

4, PazpabotaTh cxeMy mapaMeTpuiecKkoro CTabuIN3aTopa HalpsHKEeHHs,



MMEIOIIETO 33aJaHHBIN TperoaaBaTesieM KodppuuueHT cradunuzanuu. [lpu sTom
cleqyeT MMETh B BHJy, YTO, €CIH CTaOWINTPOH HWMEeT HEJAOCTaTOYHO Malloe
muddepeHnInanbHOE CONPOTUBICHUE, TO €r0 MOXKHO YMEHBIIUTh, COEIMHSIA
HECKOJIBKO OJJHOTUIIHBIX CTaOMIUTPOHOB HapaJlIeNbHO.

5. CoOparp pa3paboTaHHYIO CXeMy U HM3MEpUTh KOI(PQHIUEHT
crabunm3ann. CpaBHUTH € 331aHHBIM 3HAYSHHEM.

6. Ompenenuts  JOMYCTHMBIA — Hama3oH  M3MEHEHUs  HArpy3ku
paspaboranHoro crabunuzaropa. g 3TOro mpu MHHHUMAaJIbHOM pacyeTHOM
3HAUEHHWHU BXOJHOTO HAINPSDKEHUS CHATH 3aBUCHMOCTD BBIXOAHOTO HAIIPSHKEHUS OT
COTIPOTHBIICHHUS IOJAKIIOYaeMONW Harpy3ku. TOT [uama3oH CONpPOTHBICHUS
Harpy3kd, IpH KOTOPOM BBIXOJHOE HAIPSDIKEHHWE COXpPaHSIeT CBOE 3HAYCHHE, U
SBIISICTCS MCKOMBIM JMania30HOM. PaccumTarh AnMana3soH M3MEHEHHs HarpysKH,
OCHOBBIBASICh Ha MapaMeTpax CTAOMINTPOHA M pa3paboTaHHON cxembl. CpaBHUTH
PacCUMTAaHHBIA 1 U3MEPEHHBIH AUaa30HBl.

Cooepircanue omuema

Oruer 10mKeH COACPIKATh:

1. WzmepenHyto 3aBUCHMMOCTH an((hepeHIaIbHOTO  COTPOTHBIICHHS
CTaOMJIMTPOHA OT IPOTEKAIOLIET0 Yepe3 Hero ToKa.

2, OmnpeneneHHble U3 TONYYEHHOH 3aBUCHMMOCTH IJIaBHOE 3HAuCHHE
mddepeHInanTbHOrO COMPOTUBIICHHST U 3HAYCHUS HANPSDKEHHS CTaOMIM3allui U
MHHHMMAJIBHOTO TOKA CTA0MIH3aIHH.

3. PazpabGoranHylo  cxemy  mapaMeTpuuecKkoro  crabwimzaropa
HAIpPsHKCHUS ¢ 3aJaHHBIM MperoiaBareineM KodQhuireHToM crabuiin3amny.

4, W3zmepenHoe 3HaueHUE KO3(h(UIMeHTa cTaOMIH3alluK CTa0HIH3aTopa
C OTIMCaHUEM TIPOLETYPHI €r0 H3MEPECHUSL.

5. OneHKy 1uamna3oHa JOITyCTUMBIX 3HAUE€HHH CONPOTHBICHHS HArpy3KH
crabunm3aTtopa.

I/I3MepeHHy}0 3aBUCUMOCTH BBIXOIHOTO HAIIPAKCHUA CTa6I/IHI/I3aTOpa oT

COIIPOTHUBJICHHU HArpy3KU.

Tema 4. Tupucrop (4 yac). 3akiawdenue (2 yac)



aHoo, Kamoo, yNpasiAwWUll 31eKmpoo,
MPexaNeKMPOOHbLI TNUPUCTIOP, MPUHUCTIOP,
08YX21eKMPOOHbLIL MUPUCHOP, OUHUCHOD, MOK
CHPAMACHUS, HANPSNCEHUE NePeKTIOUeHUS,

MUPUCMOPHBLIL PEYIAMOP MOWHOCIU

Heab padoTsl.
W3yunTs OCHOBHBIE CTPYKTYpBI THPUCTOPOB, HX OCHOBHBIC TAPaMETPHI.
Hayuutbcs coOuparth THUPUCTOPHBIH PETYJIATOP MOIUHOCTH, CHHMMATh €ro
OCHOBHBIE XapaKTECPUCTHUKH.

TupucTop SBIAETCS HEIMHSHHBIM TOIYTTPOBOJHUKOBEIM IIPHOOPOM,
NPEACTABISIIONIMM OO0 YEeThIpe MOMYTIPOBOAHUKOBBIX CIIOSI PA3HBIX THIIOB
npoBoaumocTH (puc. 1). TupucTop comeput Tpu P-n nepexona. Kak mpasuio,
TUPUCTOP UMEET TPH IIEKTPOA, HA3BIBAEMBIX AHOO0, KAmMOO W YNpagiaowull
anexmpod. Taxoll THPUCTOP Ha3bIBACTCS MPEXINEKMPOOHbIL MUPUCTHOP WIH
mpunucmop. Tupuctop 6e3 yIpaBISIONIEro IeKTPo/ia Ha3bIBacTCs
08YX21EKIMPOOHBIM MUPUCTOPOM, VT OUHUCHIOPOM.

?anm

ynpas/stoLuii
ICKTO]
ol

SIS

é KaTtoa

Puc. 1. CTpyKTypa THPHCTOpa U ero 0003HaYCHUE

BAX tupucropa colepKuUT Y4acTOK C OTPHLATEIBHBIM JU((epeHIHATEHBIM
COMPOTHBIICHUEM U SIBISIETCS XaPAKTEPUCTUKOM S-Tuma (puc. 2).

Iy4zlcnp Iy2>l_vl

Puc. 2. BAX tupucropa



C yBenmueHHEM TOKa YIPaBJISFOIIETO IEKTPOa Mafalomuil yaactok BAX
TUPUCTOPA YMEHbIIAETCA U IPU JOCTHXKEHUM BEIMYUHBI |y, MCUE3a€T COBCEM.
JlaHHOE 3HaYCHHE TOKA YIPABIIIOIIETO JIEKTPO1a HA3bIBACTCS MOKOM CIPAMACHUS
THPHUCTOPA.

PaccmoTpum cxemy, n3obpakeHHyto Ha puc. 3. Pexxum paboTsl JUHHACTOPA B
3TOH cxeMe ompenenseTcs nepecedenneM BAX auHuCTOpa M HArpY309HOM NPSIMOMA
I 111U | U /Ry (puc. 4). Tlpu HyIE€BOM 3HAYEHHH BXOJHOTO HAMPSKEHUS TOK
yepe3 IMHUCTOP TakXKe HMMeeT HyjeBoe 3HaueHue. C yBeIMUEeHHEM BXOIHOTO
HaNpsDKEHUS] Harpy3o04Has MpsMasi TepeMellaeTcsl BIpaBo, W paboyas TodKa
MOCJIeIOBATENIBHO 3aHUMaeT mo3uiuu 1,2, 3,4 u 5.

(:,\ Rn
Puc. 2. Tupucrop cHarpy3skoit

[Tpu 5TOM TOK Yepe3 AWHUCTOP WMEET BEIUYMHY, OJNU3KYIO K HYIIO, U TIOITOMY
TOBOPAT, YTO THPHUCTOP 3akpsim. Ecnu mpu monokeHHH pabodeld TOUKH 5 emie
YBEIIMYNTh BXOJHOE HampspDkeHHe, TOo paboyas TOYKa JMHUCTOPA CKadyKOM
MIEPEMECTHUTCS B MIOJIOKEHHUE 6, TOK Uepe3 IUHUCTOP PE3KO YBEIUUUTCS, a MaJCHUE
HalpsDKEHUsT Ha HEM pE3KO yMEHbIIUTCs. B 3ToM cityuae roBopsIT, YTO TUPUCTOP
OmKpblAcA. 3HAYCHHWE BXOJHOIO HANpsDKEHHWs, IpU KOTOPOM  THUPUCTOP
OTKpBIBAETCSI, HA3BIBACTCS HanpsAdxiceHuem nepexniouenusi Ttupuctopa. Ilpu
JambHEHIIeM YBEIMYCHWH BXOJHOTO HampspDkeHHs pabodas Toyka Oyner
NepeMEIAaThCsl B HAPaBICHUH T0J0xkeHus 7. Eciin Teneps yMEHbIIATh BXOIHOE
HanpspkeHue, TO pabodas Toyka OyJaeT 3aHUMaTh monoxenus 6, 8, 9 u 10.
JanpHelimee yMEHBIICHHE BXOIHOTO HAIPSDKEHHS BBI3OBET CKAuKOOOpa3sHOE
nepemeleHne padovel TOUKH B TIOJIOKEHHE 2, U Jlaniee — B nojoxenune 1 u 0.



Puc. 4, ITonoxenus
paboueii TOukn TUHUCTOpA
pu BKJTFOUCHHUE
JMHUCTOPA

Taxum oOpa3om, B cxeme, MOKa3aHHOH Ha puc. 3, MPU 3HAUCHUAX BXOAHOIO
HaNpsHKEHUs,, MEHBIIMX HEKOTOPOIO IOPOrOBOTO 3HAYEHHsI, TOK YEpe3 HarpysKy
MIPAaKTUYECKH OTCYTCTBYET, @ BCE HANpsHKEHHE MajaeT Ha AuHucTope. Ecnm ke
BXOJHOE HAINpPSDKEHWE MPEBBIMIACT J3TO IOPOTOBOE 3HAYCHHE, JWHHCTOP
OTKPBIBAETCS, W BXOJHOE HAIPsDKEHHE IPUKIaAbIBaeTCs K Harpyske. [Ipmuem
Teneph, ISl TOTO YTOOBI CHOBA 3aKPHITh JWHHCTOP, HEOOXOIUMO OYEHb CHIILHO
MOHU3UTH BXOJJHOE HANPSDHKEHNE, Ha MIPAKTHKE — TOYTH JI0 HYJIS.

PaccmoTpeHHOE CBOMCTBO THPUCTOPHBIX CXEM HAXO/AWUT NMPUMEHEHNE B CAMBIX
pa3HBIX TOPOTOBBIX CXEMaxX, BKIIOYAs CXEMBl 3alIMTHl OT IEpPEeHANPSIKECHUS,
KOPOTKOTO 3aMBIKaHWS, a TaKKe peJaKCallMOHHBIE TeHeparopsl.  Jpyroe
pacrpocTpaHEeHHOE TPUMEHEHHE THUPUCTOPOB — PETYJSTOPHl MOIIHOCTH JUIS
noTpebuTeneil  MEePEeMEHHOI0  BJIEKTPUYECKOro  TOKa. THNMYHas  cxema
TUPUCTOPHOTO peryisTopa MOIIHOCTH IpuBeAeHa Ha puc. 5. Harpyska
MOJKITIOYAeTCd K MCTOYHUKY NEPEMEHHOIO HANpsDKEHHs IOCJIEOBATENBHO — C
JIMOZHBIM MOCTOM, B THArOHAJIb KOTOPOTO BKIIFOUYEH TPEXIIEKTPOIHBIN THPHUCTOP.



U, sin(w?)

cxema
ynpasienus

Puc. 5. TuprCTOpHBIIl pEryasTOp MOLIHOCTH

Hanpsokenne npukiaasiBaeTcs K THPUCTOPY BCErzia B OJHOM HampasieHuH. Eciun
Ob1 TUPUCTOP OBLI BCETJa OTKPBIT, BXOJHOE HAIPSKEHHE IIOJHOCTBIO IaJjajo Obl Ha
Harpy3ske. Ecim Ob1 oH OBIT Beerzia 3aKphIT, HAIPSHKEHUE MTOTHOCTHIO Ma1ano Obl Ha
HEM, a He Ha Harpyske. Eciu THUpPUCTOp 4acTb BPEMEHHM HaXOJUTCS B OTKPHITOM
COCTOSIHMHM, @ 4acTb — B 3aKpPBITOM, TO BXOJHOE HAINpsHKEHUE TOJBKO YacTb
BPEMEHU OKa3bIBAETCS NPHIOKEHHBIM K Harpys3ke, M YCpeIHEHHas MOIIHOCTb,
paccerBaeMasi Ha Hell, Oka3plBaeTCs MEHbILIE HOMMHAIbHOM. g Toro utoObI
MIEPEBECTH TUPUCTOP B OTKPHITOE COCTOSIHUE, JOCTATOYHO MOAATh B YIPABJISIOLINN
3JIEKTPOJ] TOK, BEJWYMHA KOTOPOTO, MO KpalHeH Mepe, HE MeEHbIIE TOKa
crupsimienus lep. B 3TOM ciydae naparomuii yuactok BAX tupucropa ucuesaer, u
TUPUCTOP NEPEKITI0YAETCsI B OTKPHITOE COCTOSTHME (HArpUMep, U3 COCTOSIHUA 4 B
cocrosHue 8 Ha puc. 4). CHOBa 3aKpHIThCS TUPUCTOP CMOJKET, TOJIBKO €CITH ITaJICHHUE
HampsDKEHUST Ha HEM JIOCTUTHET HyleBoro 3HaueHwsa. Ilpm wucmonb3oBaHMn
HEPEMEHHOr0 HAIPsDKEHUsl 3TO HMPOUCXOJMUT caMo coOOH, JBa pa3a 3a IEpHOL.
JuarpaMmbl paOOThI TUPUCTOPHOT'O PEryJIATOpa MOILIHOCTH IPUBEIEHB] Ha puc. 6.

CxeMma ympaBieHHs, BXOJAINAsh B COCTaB PEryjsTopa, BbLIAET KOPOTKUIL
UMITYJIbC TOKA, 3ajIep)KaHHbIl OTHOCHTEIbHO MoMmeHTa BpemeHn Uosinl It [ O
Ha BpeMs 3aJepKKU t; ¥ UMEIOLIMH aMIUIMTY/ly, HE MEHbBILYIO, YeM |qyp. MMITynbe
TOKAa IIOCTYIAeT Ha YIPaBIIOIMNA UIEKTPOJ THUPUCTOpAa U OTKpPBHIBAET €ro.
Tupuctop ocraercsa OTKPHITBIM A0 TOTO MOMEHTa, KOIZla BXOJHOE MEepeMEHHOE
HaIpsKEHUE He MPUMET HyJieBoe 3HadeHue. [loce 3Toro oH 3akpoercs 10 Npruxoaa
CJIEIYIOLIET0 UMILYJIbCA, BBIIABAEMOIO CXEMOH yIIpaBIICHHUS.



"Uy sin(ot)

Puc. 6. )II/IanaMMLI pa6OTBI THUPUCTOPHOT'O PEryIATOpa MOITHOCTH

YcTpoiicTBa ynpaBiIeHus 115l THPUCTOPHBIX PETYIISITOPOB MOIITHOCTH CTPOSITCS
M0 pa3HbIM cxemaM. [IpuHIMI WX paboTHI COCTOMT B ciexmyromeM. Kak Tombko
BHEIIIHEE HAIPSDKEHUE JOCTUTHET HYJIEBOT'O 3HAYCHUS (4 B 3TOM CIIydae TUPUCTOP
00s13aTeNBHO 3aKpOeTCs), 3alyCKaeTCsl MIEKTPOHHOE pelie BPeMEHHU, COOpaHHOE,
HarpuMmep, Ha OCHOBE JKIyILEro MyJabTUBHOpaTopa. Pene BpemeHu BblpabaThiBacT
UMITyJIbC HANPSOHKEHUS, 3aJep>KaHHBI OTHOCHUTENBHO HA4aJbHOTO MOMEHTa
BpemeHu. Kak rmpaBWigo, B  THPHCTOPHBIX  PETYJSTOpPax  MOIIHOCTH
NPeyCMaTpUBAETCsl  PETYJIHpPOBKA BPEMEHHU  3a/EPXKKH, 4YTO  IO3BOJSIET
PEryiIupoBaTh BEJIMYHHY MOLIHOCTH, HOTPEOIAEMYIO HATPY3KOH.

TupuctopHble pPerymnsaToppl MPUMEHSIOTCA Ui PEryIUpPOBaHUsS MOIHOCTH
JIaMIl HaKaJlMBaHWsA, HAarpeBaTENIbHBIX JIEMEHTOB, JIEKTPOMOTOPOB, T.€. TAKUX
notpeduTenelt, il KOTOPHIX (OpMa TNHTAIOMIETO HANPSDKEHHS HE HMeeT
MPHHIUITHAIEHOTO 3HAYCHHS.

Konmponsnuie sonpocut

1. MoOXHO 1M JOUHHUCTOP B CXEME 3aMEHUTb TPEXINIEKTPOJHBIM
TUPUCTOPOM?

2, MO>KHO M NCTIONB30BaTh THPUCTOPHI JJIS BBINPSIMIICHUS IEPEMEHHOTO

HaNpsOKEHUS ?

3. 3akpoeTcsi M OTKPBITBIM THPUCTOP, €CIU TOK YIPABIAIOLIETO
9JIEKTPOJa MPUMET HyJIeBOE 3HaueHue?

4, 3aueM B CXeMe TUPUCTOPHOIO PETYJATOPAa MOLIHOCTH UCIONb3YETCs
JIBYXTOJTYIEPHOIHBIN BBINTPSIMHUTEINb?

5, Ecnu Harpy3Ky NOIKIIIOYaTh K UCTOYHUKY MEPEMEHHOIO HAMPSKEHUS
yepe3 peocTaT, TO MOMKHO IOJIYYHUTh PEryJsTOp MOINHOCTH. B ueM coctout



MNPEUMYIICCTBO THPUCTOPHOI'O PCTYJIATOpa MOUIHOCTHU IICPEH PETryJIATOPOM Ha
OCHOBC peOCTaTa?

6. Kak n3MeHsTcs CBOWCTBA TUPHUCTOPHOTO PETYISTOPA MOIIHOCTH IIPH
W3MEHEHNH CONPOTHUBIICHUS HATPY3KH, TIOAKIIIOYaEMOH K HeMy ?

7. Kak u3mensrcs cBoricTpa TUPUCTOPHOTI'O PEryIATOpa MOITHOCTH, €CIIN
HU3MEHSATCS MapaMETPbl BXOAHOTO HAMIPSHKCHUS: €TO aMIUIMTYda WIN yactora?

Ilpocpamma nabopamopnoii pabomut

1. [omyuuts y npenoasarens TUPUCTOP IS UCCIIEA0BaHMUSI.

2. CHATDP 3aBUCHUMOCTb HANPSOKCHUA NEPEKIIOYEHHUs] TUPUCTOpa OT
BEJIMYMHBI TOKA YHPAaBJSIFOIIETO 3MeKTpoaa. s 3Toro codparh cxeMy COTJIacHO
puc. 15.7.

Puc. 7. I3mepenue HanpsiKeHUs TOKa TUPUCTOPA

3ahuKcHpoBaB 3HAYCHUE TOKA YIPABIIOIIETO 3JIEKTPO/Ia, H3MEHSTh BXOJHOES
HAMpsOKCHHUE CXEeMBbl OT HYJICBOW BEJIUYHHEI JI0O MOMEHTa OTKPBITHS
HEePEKITIOUYCHNST THPUCTOPA, ONPEACTIUTh KOTOPBIA MOXKHO IO TMOKa3aHUSIM
amrepmeTpa. BxonHoe HanpspkeHHe CXeMbl B MOMEHT OTKPBITHS THPHCTOPA U
Oyoer SBISITBCS HANPSHKEHHEM MEPEKIIOYCHHST THPUCTOPa HPH JAHHOM
3HAYCHMH TOKa YIPABISIOIIETO dJIEKTPO/A.
Conpotusienue R mnpu 3TUX U3MepeHHsIX cieayeT BhIOpaTh TaKUM 00pa3oM,
4TOOBI NMPU OTKPBITOM THPHCTOPE TOK 4Yepe3 Hero He mpeBblman 2-3 A (wiu
3HAYCHHMSI, YKa3aHHOTO MPEOIaBaTeieM).

3. [lonyunB y mnpemopaBaTens cxeMmy YIpaBleHHs, cOOpaTbh CXeMy
TUPUCTOPHOTO PETYJITOpa MOIIHOCTH 0€3 THpUCTOpa U 0e3 Harpy3Ku

(puc. 8).



Uy sin(w?)

Puc. 8. I3amepeHne napamMeTpoB BHIXOJHOTO CUTHANIA CXEMBbI
yIpaBIEHUS

M3mepuTs napaMeTphl BBIXOAHOIO CUTHAJA CXEMBI YIIPABICHHUS:

BpeMs 3aJEPAKKH, JUIUTEIbHOCTh U AMIUIUTYAY UMITYJIbCa.

4, OCHOBBIBasICh Ha W3MEPEHHBIX MapaMeTpax BBIXOAHOTO CHUTHAJA
CXEMBI YINpaBJICHUs, MOJKIIOUUTh K €€ BBIXOJY YEpe3 PE3UCTOpP YNPaBIISIOLIMN
3NEKTPOA TUpHUcTopa (cormacHo puc. 5). COnpoTHBICHHE PE3UCTOpa BBHIOPATH
TaKUM, 4TOOBI aMIUTUTYTHOMY 3HAQUEHHIO MMITYyJIbCa HAINPsOHKEHHS, BBIIABAEMOTO
CXEMOH YIIpaBJIEHHUs, COOTBETCTBOBAJIO 3HAYEHUE TOKA YIPABISAIONIETO dIEKTPOAA,
paBHOE TOKY crupsiviieHus. [loaxmounTs kK COOpaHHOI cxeme HarpysKy COTJIacHO
puc. 5.

5. INongate Ha BXOJ COOPaHHOIO PETYJATOPa MOLIHOCTH IEPEMEHHOE
HampspKeHUe. 3apucoBaTh OCHMIUIOTpaMMBbl HANpSDKEHMH Ha BXOZE pEryisTopa
MOIIIHOCTH, Ha Harpy3Ke, Ha THPUCTOPE U Ha BBIXOJIE CXEMBI YIIPABIICHHUS.

Cooepiwcanue omuema

OTyeT ToKEeH COACPIKATD:

1. Tabnuiyy w3MepeHMH 3aBHCHMOCTH HANPSKEHHS IEPEKIIOUCHUS
TUPUCTOPA OT TOKA YIPABIISIOIIETO NEKTPOAA.

2, I'paduk 3aBUCHUMOCTH HANPSDKEHUS EPEKIII0UYEHNS THPUCTOPA OT TOKA
YIPaBISIFOMIETO 3JIEKTPOIa.

3. CxeMy TUPHUCTOPHOTO PETYJIISITOPa MOIIHOCTH.

4, OcuunorpaMmbl HapsKEHUH Ha BXOJE TUPHCTOPHOTO PEryJsiTOpa
MOIITHOCTH, Ha Harpy3Kke, Ha THPUCTOPE 1 Ha BBIXOJIE CXEMBI yIIpaBICHHUS.

Tema 5. UcciienoBanue jeKTpokapanorpada (2 yac).
Mecrto mnpoBeneHHs: AKKPEAWTAIIMOHHO-CUMYJSIMOHHBIA — meHTp  LIIkomst
onomemunuuel JIBOY. CrpykrypHast cxema W HpuHOMIT pabOTHL. ApTedakTs

3alrCu  BJICKTPOKApAUOTpaMMBI. Hpoueccm Ha TpaHUNC DOJCKTPOJA KOXKa.



Hcnonb3oBanue CUMYJIIUOHHOTO  MaHEKEHa MWW  CTAaHAAPTU3UPOBAHHOTO

narueHTa. OneHka TOYHOCTH MPH MHTEprpeTars HopmansHoit OKI.

JlabopaTopHble padoTsl (18 yac. B 8 cemecTpe)
Tema 6. Daexrpodnuedanorpadus (4 yac).
Mecrto mpoBeneHHs: AKKpEAWTAIIMOHHO-CUMYJISIIIMOHHBIA — 1eHTp  LlIKkoubr
ouomenuiuuel JIBOY. CrpykrypHas cxema W mpuHIMI paboThl. ApTedakThl
3amucu  dekTposHuedamtorpammbel. [Iporiecchl Ha TpaHUWIE AJIEKTPOA  KOXKa.
Hcnonb3oBanue CUMYJISUOHHOTO MaHEKEHa WM  CTaHAapTU3UPOBAHHOTO
narmeHTa. OneHka TOYHOCTH MPH HHTEpIpeTanus HopMansHoh D0I.
Tema 7. CimpoMeTpusi: onpeeneHue (PYHKIHMHM BHEIIHET 0 IbIXaHUSA
(xu3HeHHAast eMKoCTh Jerkux — JKEJI) (4 gac.).

Mecto mnpoBeneHus: AKKPEIUTAMOHHO-CUMYJISIHOHHBIN 1eHTp IlIkoms
6uomenunuael [IBOY. BeimonHeHne cnmpoMerpun ¢ nomompio anmapara MIR,
Mojeinb Spirolab.

Tema 8. HcciaenoBanue uMnenanca Mojesieil ouorkaneii (4 yac.)

Mecto mnpoBenenusi: Ayautopus M611. Omnpenenenue ummnenaHca Mojemei
OMOTKaHEH C TMOMOIIBI0 HM3MEPHUTENICH aMILTUTYIHO-YaCTOTHBIX XapaKTEPUCTHK
061000BEKTOB.

Tema 9. MHMcciaenoBanne ONTHYECKOH IUIOTHOCTH W K03 duumeHTa
NnponycKkaHusi Moaeseil ouoTkaHeii (4 yac.)

Mecto nposenenus: Ayauropus M611. OnpeneneHue oNTHISCKOW IIOTHOCTH H
ko3 duuenra MIPOIYCKaHUS Moiesei OnoTKaHeu c MTOMOIIIBIO
dhoromnernsmorpada
Temal0. HcciienoBanue akyCTHYECKOH MJIOTHOCTH M aKyCTHYECKOT0
COMpOTHUBJIEHUs Moieneil TkaHeil. 3ak/ioueHue (24ac)

Mecto mpoBeneHus: Aymuropus MO611. OmpenencHue aKyCTHYECKOU

IUIOTHOCTH M AaKyCTHYECKOTO CONPOTHBIICHUS MOJENel TKaHEHl ¢ IOMOIIbI0

anmapara Y /JJI - 01



1. YYEBHO-METOJINYECKOE
OBECHEYEHUE CAMOCTOSITEJIbHOM PABOTBI
OBYYARKOIIIUXCHA

VY4ebGHO-MeToAnIeCKOe obecreueHne CaMOCTOSTEIBHOI paboTsI
00y4aronumxcst Mo TUCHMIUTHHE «MeAUIUHCKas JJIEeKTPOHUKA» IPEICTABICHO B
[Mpunoxenun 1 u BKiIro4aeT B cedsi:

TUIaH-TpaduK BBIMOIHEHHUS CAMOCTOSTEIFHON PabOThI 10 AUCIUILTUHE, B TOM
Yyciie IPUMEPHbIE HOPMBI BPEMEHH Ha BBITIOJIHEHHE 110 KaXKIOMY 3aJ[aHHUIO;

XapaKTEepUCTUKA 3aJIaHUd Ui CaMOCTOSATENIFHOM paboThl CTYICHTOB H
METOIUYECKHE PEKOMEHIAIMH 110 UX BBIIOJHCHUIO;

TpeOoBaHMS K  MPEICTaBICHHMI0O W O(QOPMIICHHIO  PE3yNIBTAaTOB
CaMOCTOSTENILHOM paboThI;

KPHUTEPUH OLEHKU BBIIIOJIHEHUS CAMOCTOATENILHON PaOOTHL.

V. KOHTPO.Ib JOCTUKEHUS LEJE
KYPCA

K - kxoncmekt, YO - ycrHbid onpoc, MJI3 - mHIUBHAyaIpHOE JOMAITHEE
3ananue, JKP - skcnpecc konTponbHas pabora, I1 - mpesenrtauums, T-rect, KB —
KOHTpOJIbHBIE Bonpockl, KP — koHTponbHas padota, UKP — uroroBast KOHTpoJIbHAsS

pabora.

TumoBble  KOHTPOJbHBIE  3aJaHHs,  METOIMYSCKHE  MaTepHalbl,
OTpeICTISIIONINE TIPOLIEAYPhl OLICHUBAHMS 3HAHWW, YMEHHUN W HAaBBIKOB W (WJIH)
OTIBITA JICSTEILHOCTH, & TAK)KEe KPUTEPUH U TIOKA3aTeNl, HEOOXOMMBIE IJIs1 OLEHKH
3HaHUH, YMEHHMH, HAaBBIKOB M XapaKTepU3yIOIlMe JTalbl  (HOPMUPOBAHUS
KOMITETEHIIMH B MPOIIECcCe OCBOSHHS 00Pa30BaTEILHOM IIPOrPaMMBbl, IPEICTABICHBI

B [Ipunoxenun 2.



V. CIIMCOK YUYEBHOM JINTEPATYPBI U
NHO®OPMAIIMOHHOE OBECIIEHEHUME JUCHUIIJINHBI

OcHoBHasi IMTEpaTypa

1. AuapocoBa T.A. MeauuuHcKast 3JIEKTpOHUKA [ DJIEKTPOHHBIH pecypc]:
yuebHoe mocodue/ Arapocosa T.A., FOuauHa E.E. D11eKTpoH. TEKCTOBEIC TaHHBIC.
Craspomnous: CeBepo-Kaskazckuii penepansubiii yausepcuret, 2016. 117 c.—
http://www.iprbookshop.ru/66029.html. 5C «IPRbooks»

2. JIeBoB B.JI. DnexrponHmka. Merognueckoe mocoOue sl POBEICHUS
1a00paTOPHBIX PabOT. DIEKTPOH. TEKCTOBBIE AaHHBIE. PocToB-Ha-/loHy: CeBepo-
KaBkasckuii ¢uiauan MOCKOBCKOTO TEXHHYECKOTO YHHUBEPCHTETa CBS3H H
uHdopmaruky, 2015, 62c.
http://www. iprbookshop. ru/61882.html. 35C «IPRbooks».

3. AOaymmH W.II. MenuuuHckue NpHOOPHI, amnmapaThl, CHUCTEMBI H
KOMIIIEKCHI [ DIEeKTpOHHBIH pecypc]: yueOHoe mocodne/ AomymumH W.111., [TankoBa
E.A., Hlapudpymmua ®.C. DnexTpoH. TeKkcToBble NaHHble. Kazanb: KazaHckwuii
HaIlMOHAJIbHBIN UCCIEI0BATENbCKUN TEXHOJIOrnueckuil yausepcuret, 2011. 106 c.

Pexxum noctyna: http://www.iprbookshop.ru/62487 . html. 95C «IPRbooks».

http://www.iprbookshop.ru/62487.html

5, Musos3opoB O., IlankoB M. Dnexrponmka. YueOHHK. 5 — e u3JaHue.
WznatensctBo FOpaiit. 2016. — 408 c.
6. K. B. 3aituenko, JI. A. Kyneiruna, E. I1. Bunorpagosa J{marHoctuueckue

M3MEpEeHNs] B MEIUIIMHCKUX JJIEKTPOHHBIX cuTemax. M3marensctBo: 'OY BIIO

"CIIoI'YAIT", 2013

JonosHuTEeIbHAS INTEPATYpa
1. Ynamuk B. C., Ilnetnes, A. C., Boituenko Haranbs, [Inernes Cepreid.
Maraurotepanus. TeopeTHdeckne OCHOBBHI W MPAKTHYECKOE MPUMEHEHHE.

Wznarensckuit nom “benopycckast Hayka” 2016. — 382 c.


http://www/
http://www.iprbookshop.ru/62487.html

3. benmuk JI.B. Cucrembl u mnpuOOpbl Uil XUPYpPrHU, PEaHUMALUU U
3amemieHuss QyHKIui opraHoB. Mzmarens HoBocmOupckmii rocynapcTBEHHBIA
TexHudeckudt  yHusepcurer. 2010. - 277 c¢. — Pexumm pgocryma:
http://www.iprbookshop.ru/47717.html. 9BC «IPRbooks»

4. PemmzoB A.H.: MenuuuHckast u 6uonorndeckas ¢gusuka. - M.: [Ipoda,
2010.

5. PemuzoB A.H.: COOpHHUK 3ajay IO MEIUIMHCKOW M OWOJOTHYECKOU
¢usuke. - M.: Ipocda, 2010.

13. ITatentsl PO: 2654581, 2654271, 2654269.

Ilepeyens pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HHTepHeT»

1. 3onanmbHas HaydHas OumOnmoTeka [dmekTpoHHbId pecypc]. — url:
http://www.sgu.ru/library

2. DiexTpoHHBIE YUeOHHUKH [3IIeKTpOHHBIH pecypc]. — url: http://www.libedu.ru/

3. EnunHas koyuieknusi muppoBBIX 00pa30BaTENbHBIX PECYPCOB [IJIEKTPOHHBIH
pecypc]. — url: http://scool-collection.edu.ru

4. EnuHoe OKHO JOCTyma K o0O0pa3oBaTeNbHBIM pecypcaM  [3EeKTPOHHBIH
pecypc]. — url: http://window.edu.ru

5. V3paTensCcTBO «IaHB» [MEKTPOHHBIN pecypc]: dIeKTPOHHO-ONOIHOTEeYHAs
cucrema. — uUrl: http://e.lanbook.com/

6. M31arenbCTBO «tOpaiiT) [3MEKTPOHHBIN pecypc]: 31MeKTPOHHO-ONOIuoTeuHas
cucrema. —url: http://biblio-online.ru

7. PyKOHT [31IEKTpOHHBIN pecypc]: MeXOTpaciieBasi IeKTpOHHas OMOIMoTeKa.
— url: http://rucont.ru

8. Elibrary.ru [amexrpoHHsIii pecypc]: HaydHast IeKTpOHHAs OubaroTexa. — url:
http://www.elibrary.ru

9. Ibooks.ru [ameKTpoHHBIi pecypc]: IIEKTPOHHO-OMOIMOTEYHASI CUCTEMa. —
url: http://ibooks.ru

10.Znanium.com [311eKTpOHHBIA pecypc]: 2IEKTPOHHO-OUOINOTEYHAs] CHCTEMA.
—url: http://znanium.com

11. O6yyaromias nporpamma «MaTeMaTHKa ¥ BEIYUCIUTETbHAS TEXHUKA.

12. S3pixu nporpamMmupoBanus. @upma 1:C
13.TypOonackainb ist HAUMHAFOIIUX.

http://schools.keldysh.ru/ http://forcoder.ru/
14. TypOomackaipb Ha IpUMepax.



http://znanium.com/
http://schools.keldysh.ru/

http://lwww.snkey.net/books/delphi/ch1-2.html...

NEPEYEHb UHOOPMAILMOHHBIX TEXHOJIOTHUI U
IMPOTPAMMHOI'O OBECIIEYEHUA

1. Hcnonws3oBanue WH()OPMALMOHHBIX ~ PECYpCOB, JIOCTYITHBIX B
HH()OPMAMOHHO-TEICKOMMYHHKAIIMOHHOH ceTn MHTepHeT

2. CocTaBjeHHe ¥ PENAKTHPOBAHME TEKCTOB MpPH TOMOIIM TEKCTOBBIX
penaktopoB. Co3maHHe ANEKTPOHHBIX JOKYMCHTOB  (KOMITBIOTEPHBIX
NpE3CHTAIM, 9ICKTPOHHBIX TAaOMMI W TPadHUKOB) IO BBHIIOJHIEMBIM
pedepaTHBHBIM pabOTaM M NPAKTUICCKUM 3aHSITHSIM.

3. Ucnons3oBanne craHmapTHeIXx maketoB Mikrosoft Office (Word, Excel,
PawerPoint u zap), a TakKe CHEHHUATH3UPOBAHHBIX MAKETOB MPHUKIAIHBIX
nporpamm MathCad, MathLab u np.

Jns  obecrieveHHss MOCTYMHOCTH OOYYeHHsS HWHBAIWAAM W JIMIAM C
OIpaHHYCHHBIMH BO3MOXKHOCTSIMH 30POBbsSI y4EOHBIC MaTepHallbl MOTYT OBITh
aIanTHPOBAaHBl C YYETOM OCOOBIX MOTPEOHOCTEH: B MEYATHBIX MaTepHallax
yKpyIHeH mpuT, NpOU3BEICHA 3aMEHA TEKCTa ayAHO3alUChHI0, HCIIOJIb30BAHBI

3BYKOBBIE CPEJICTBA BOCTIPON3BEACHNS HH(OPMAIIHH.

VI. METOJIMYECKHUE YKA3AHMS 110 OCBOEHHIO
TV CIATIIAHBI

Teoperuueckass 49acTb JUCHUIIIMHBL  «MeAUIUHCKAs — 3IEKTPOHUKA»
PacKpbIBa€TCsl Ha JIEKLIMOHHBIX 3aHATHUAX, TaK KaK JIEKIUs SIBJSIETCS OCHOBHOM
(hopmoii 00yueHus, rae npenoaaBaTeineM Aal0Tcs OCHOBHBIE HOHATHUS AUCIUILIHHBL

IlocnenoBarenbHOCTh M3I0XKEHUS MaTepuala Ha JIEKIUOHHBIX 3aHITHSX,
HampaBiieHa Ha (OPMHPOBAHUE y CTYJIEHTOB OPHEHTHPOBOYHOW OCHOBBI JUIS
MOCJIEIYIOIETO YCBOCHUS MaTepraa Py CaMOCTOSITEIbHON paboTe.

Ha mpakTtudeckux 3aHATHSAX B X0JI€ TUCKYCCHM HAa CEMHUHAPCKHUX 3aHITHUSX,

npu OGCy)KZ[eHI/II/I pe(bepaTOB 1 Ha 3aHATUAX C IPUMCHCHUCM MCTOAOB AKTUBHOI'O



o0y4eHHs CTyIeHThl Y4aTcid aHalIW3UPOBaTh M INPOTHO3HUPOBATH Pa3BHUTHE
MEIULUHCKOM DIICKTPOHHUKH, PACKPHIBAIOT €¢ HAYYHBIC H COLHAIBHBIC IPOOIIEMBI.

[pakTHyeckue 3aHATHA Kypca MPOBOJATCS IO BCEM pasjenaM y4eOHOM
nporpammel. [IpakTideckue paboThl HanpaBlieHbl Ha (OpMHUPOBaHUE Y CTYICHTOB
HABBIKOB CAMOCTOSTEIHHON HCCIIEIOBATEIHCKON paboTh.. B Xome mpakThdeckux
3aHATUH CTYIEHT BBINIOJHAET KOMIUIEKC 3aJaHWi, MO3BOJAIOUIMH 3aKpenuTh
JIEKLMOHHBIM MaTepuaj MO HM3y4aeMbIM TeMaM, IOJYYUTb OCHOBHBIE HAaBBIKH
aHaJM3a W IPUMEHEHHUS OCHOB MEAUIMHCKON 3JIEKTPOHMKU. AKTHBHOMY
3aKPEIUICHUI0 TEOPETUYECKUX 3HAHUH CIIOCOOCTBYET OOCYKAEHUE MPOOIEMHBIX
ACIIEKTOB JIMCIMIUIMHBI B ()OPME CEMUHApa M 3aHATHUH C MPHUMEHEHHEM METOJI0B
aktuBHOro oOydenuss (MAO). Ilpm 3TOM MNPOUCXOOUT pa3BUTHE HABBIKOB
CaMOCTOSTEIILHOW HCCIIEOBATEILCKON JICATEIBHOCTH B Ipomecce paboThl ¢
HAyYHOH JIUTEPATYpOil, MEPUOAMYSCKUMU HW3IaHUAMH, (OPMHpPOBAHHE yMEHHS
apryMEHTHPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHMS, CIIyLIaTh APYTHUX, OTBEYATh HA
BOIIPOCHI, BECTH AUCKYCCHIO.

Ilpu Hanmcanuu pedepaToB pPEKOMEHIYETCS CaMOCTOSTENbHO HaWTH
auTepatypy K Hemy. B pedepate packpeiBaeTcs conepikaHHe HCCIELyeMOM
npobnembl. Pabota Han pedeparom momoraer yriyOUTh TMOHMMAaHHE OTICIbHBIX
BOIIPOCOB Kypca, pOpMHUPOBATh U OTCTAHBAaTh CBOKO TOUYKY 3PECHUS, MPUOOpETaTh U
COBEpIICHCTBOBAaTh HABBIKA CAMOCTOSITEJIBHOW TBOPYECKOW pPabOTHI, BECTH
AKTHBHYIO TI03HABATEIILHYIO Pa0OTY.

OCHOBHBIC BUJIBI CaMOCTOSTENILHOM pabOThl CTYyIEHTOB — 3TO padoTa C
JUTEPaTypHBIMA UCTOYHMKAMH M METOAWYECKHUMHU PEKOMEHJIAIMAMH 110 aHAIU3Y
TEXHHYECKUX XapaKTEPUCTHK ¥ PUMEHEHUIO MEAULIMHCKHUX DJIEKTPOHHBIX CUCTEM.
Pesynbratel paboTel odopmisitoTcs B Buie pedepaToB HWIM  JOKIAJIOB C
nocieayommM o0cykaeHneM. TeMbl pedepaToB COOTBETCTBYIOT OCHOBHBIM
paszenam Kypca.

Jns mpoBeleHMsT TEKYNIEro KOHTPOJII M TPOMEKYTOYHOW aTTeCTalluu

MMPOBOAATCA YCTHBIC OIPOCHI U KOHTPOJIbHBIC paGOTH.



VIl. MATEPUAJIBHO-TEXHHYECKOE OBECIIEHEHUE
JUCHUIIJINHBI

Jlexuuy npoBOAATCSA B MyJIbTUMEIUIHBIX ayJUTOPUSIX ¢ JOcTynoM B Internet.
Hcrnonp3yeTcst KOMIUIEKT JISKINiA B BUE Ipe3eHTanuit B PowerPoint.
OkpaH c anekTpornpuBoaoM 236*147 cm TrimScreenLine;
ITpoextop DLP, 3000 ANSI Lm, WXGA 1280x800,2000:1 EW330U Mitsubishi;
nokyment-kamepa CP355AF Avervision, Buneokamepa MP-HD718 Multipix;

[IpaxkTudeckue 3aHATHA IPOBOJUTCA B AyJUTOPUAX C MYJIbTUMEAUNHBIM
o0OpyOoBaHHEM, KOMIIBIOTEPHBIX Kiaccax. VICmonmp3yloTcs MeTOAMYEeCcKHe
PEKOMEH/IAINK TI0 TEeMAaTHYECKUM pasjeiaM AWCHUIUIMHBL, HarJsgHbIE 1ocoous,
tdoun I[TPE3EHTAINU no pa3aenaM AUCIUIIIHHEL

JlabopaTopHble 3aHATHSA TPOBoJATCA B aymuropun M611 m L523. Tlpum
MIPOBE/ICHUH JTA00OPATOPHBIX PAOOT HCIIOIIB3YIOTCS:

- ocuiorpad,

- KJIacC CHEIMaIU3UPOBAHHON MUKPOIPOIIECCOPHOI TEXHUKH,

- MarauTosHuedamtorpadp MOT" — 01.

B  camydae  BbIXOHAa M3 CTpOsA  Kjlacca  CHEUHMAIM3UPOBAHHOMU
MHUKPOMIPOIIECCOPHOM TexHUKH L523 ucnons3ytorces:

- TOHOMETHI,

- cimporpad Spirolab MIR 111,

- 3NeKTpokapauorpad OIHOKAHAJIBHBIA CO CTaHJAPTHBIMH W TPyIHBIMHU
OTBEJICHUSIMH,

- nmopratuBHeIi crimporpad (onpenenenue OXEJI, ODB1, ODB6, Bo3pacra
JIETKUX),

- KOMIUIEKT C TOYEYHBIMU 3JIEKTpoaamMu i peructparuu O3 B cucreme 10-

20 "MCScap-26".



[Ipunoxenue 1

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKH POCCUMCKOM ®EIEPALIAN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHMs

«lanbHeBOCTOYHBIN (hegepaabHbIN YHUBEPCUTET»
(AB®Y)

HA3BAHME HIKOJIbI (PUINAJIA)

YUYEBHO-METOJINYECKOE OBECIIEYEHUE CAMOCTOSATEJABHOM
PABOTbBI OBYUHAIOIIINXCSA
no qucuumiInHe «MeIuuMHCKAs JIEKTPOHUKA»
Hanpasiaenune noarorosku 30.05.02 «MeaunuHckasi 0uopu3ukar
KBamudukxanusi BHITYCKHUKA — CTIEHHATUTET
®dopMa NOArOTOBKH — OYHAS

BaagnBocTok
2016



I[Ipy  wW3y4eHMM  AUCIMIUIMHBI ~ HCHOJB3YeTCsl  OayuTbHO-PEHTHHTOBas
TEXHOJIOTHsI, KOTOpasi TO3BOJISICT pEaln30BaTh HENPEPHIBHYI0 M KOMIUIEKCHYIO
CHCTEeMYy OLCHHMBAHMS Y4YEOHBIX JIOCTIDKCHMH CTyIeHTOB. HempepsIBHOCTH
03HaYaeT, YTO TEKYIHE OLIEHKH HE YCPEITHSIOTCS, a HETIPEPBIBHO CKJIABIBAIOTCS Ha
BCEM MPOTSDKEHHM TPU W3YYEHHH JWCLHUILIMHBI B cemecTpe. KoMmIuiekcHOCTb
O3HayaeT y4er Bcex (opM yueOHOI M TBOpUECKOil padOTHI CTy/IEeHTa B TEUYECHHUE
cemectpa. bauibHO-peHTHHIOBasi TEXHOJOTHS, BKIIOYaeT B cebs aBa BHIA
KOHTPOJISI: TEKYIIUH KOHTPOIb M MPOMEXKYTOUYHAs aTTecTallds MO JUCIMILIUHE.
JlexnMOHHBIE 3aHATHUS POBOAATCS B OPME KOHTAKTHON pabOTHI CO CTYAACHTaMHU U
C MpUMEHEHHEM IMCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJOTHH. [IpakTrueckue
3aHATUS TMPOBOAATCS B (opMe KOHTAaKTHOM pabOThl CO CTYICHTAMH U C
MPUMEHEHUEM TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, B KOMIIBIOTEPHOM
Kjacce MO0 B ayIUTOPUU C MYJIBTUMEIUHHBIM 00opynoBanueM. KoHTpoibHas
paboTa BBINOJHSETCS CTYJEHTOM CaMOCTOSTENILHO HWCHOJb3Yys 3HaHUS U
MIPAKTUYECKNE HABBIKH, TIOyYEHHBIE HA JICKIUAX U MPAKTUIECKUX 3aHATHIX.

KoncynpTupoBaHue CTyA€HTOB B IIpolecce U3YUYCHHS IUCHUTUINHBI
opranusyercs kKaheapoil v OCYIIECTBIISIETCS IPENo/aBareieM B (JOpMe KOHTAKTHOM
paboThl CO CTYAGHTAMH C TPUMEHEHHWEM JUCTAHIIMOHHBIX O0pa30BaTENbHBIX
TexHOJOTUit. KOHCYIbTHPOBaHHE MOXET OCYIIECTBIATHCS Kak B pexxume on-line,
TaKk W 3a09HO B (opMe OTBETOB Ha BOIPOCH CTYJACHTOB, HAaIPaBISIEMbIX
MPENoIaBaTei0 MOCPEACTBOM pa3MemieHns ux B pazzaene «KoHcympTammm» B
CTPYKType H3y4aeMOW JUCHWIUIMHBL B  JJEKTPOHHOW  HH(OPMAIMOHHO-
oOpazoBaTenbHOH cpene yHUBepcuTeTa. Poilb KOHCYIbTalnii TOJDKHA CBOAMTHCS, B
OCHOBHOM, K TIOMOIIM B W3YYEHHH JUCIUILIMHBI (MOJYJIS), BBIIOJIHEHUH
MPaKTUIECKUX U KOHTPOJILHBIX PadoT.

Texymmii koutpoasb (TK) - ocHoBHas wacth OauTbHO-pEHTHHTOBAs
TEXHOJIOTHH, OCHOBaHHAsI Ha MTOATAITHOM KOHTPOJIE YCBOCHHUS CTYIEHTOM Y4eOHOTO
MaTepuasa, BHITOJHEHNH MHAWBUAYAJIbHBIX 3aJaHuil. @opMa KOHTPOJISI: TECTOBBIE
OIICHKH B XOJ€ M3YUYCHHSI NUCITUTUINHBI, OIICHKH 32 BHITIOTHEHNE WHANBHUIYATbHBIX
3aJJaHUH ¥ KOHTPOJIBHBIX padoT.

OcunoBHast 1enb TK: cBoeBpeMeHHas OIEHKAa YCIIEBA€MOCTH CTYICHTOB,
noOyxparomias ux paboTaTh PAaBHOMEPHO, HWCKIIOYAs Majble 3arpy3Kd HWIH
neperpy3ku B TeueHue cemectpa. TK ocyliecTBisieTcs: B IEPUO]] CaMOCTOATEIbHON
paboThl cTyneHTa Mo ero roroBHOcTH. OueHuBaHWE y4eOHOW pabOTHI CTyAEHTa
OCYILECTBISICTCS B COOTBETCTBHM C KPHTEPUSMH OIICHWBAHMSA, OMpEICIsieMble
OamnmbHO-peliTuHTrOBOi  cuctemoir  (BPC) paboueid mporpamMmbl  y4eOHOU
nucuurnuuel. [To pesynsratam TK, mpu noctatoyHoM TUYHONW OPraHU30BAHHOCTH



W yCepIuH, CTYJIEHTHl MMEIOT BO3MOXXHOCTh TIOJIyYUTh OIIGHKY IPH
MIPOMEKYTOYHOW aTTECTAINU TI0 UTOTaM TEKYIIeH yCTIIeBaeMOCTH.

IIpome:xkyrounass arrecrauusi (ITA) - 3T0 mpoBepka OIEHOYHBIMHU
CpEACTBaMHU YPOBHS Y4EOHBIX ITOCTW)KEHHH CTYICHTOB IO BCEH IHCLMILIMHE 32
cemectp. POpMBI KOHTPOJIS: 3a4€T MM 9K3aMEH B BHE MHOTOBAPHAHTHOTO TECTa
(mo 35 3amanwmii). TecThl QOPMHUPYIOTCS COOTBETCTBYIOIIMMH IPOTPAMMHBIMH
CpelICcTBaMU CIIy9aHBIM 00pa3oM u3 OaHKa TECTOBBIX 3aJaHUN MO Y4eOHOI
JACITUTUTAHE.

ITA ocymecTBisieTcss ¢ MPUMEHEHHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOT .

Heuns ITA: npoBepka 0a30BBIX 3HAHWH AUCIUILINHBI M IPAKTHYECKUX HABBIKOB,
MOJYYECHHBIX NP U3YHYEHUH MOJYJIS (JUCHUILINHBI) U YPOBHS C(OPMHPOBAHHOCTH
KOMIIETCHIIUH.

Hnaﬂ—rpa(bmc BBINOJITHEHHSI CAMOCTOSITEIbLHOM paﬁOTLI o TUCHMUITJIMHE
«MeauumnHcKAast 3JIEKTPOHUKA» B 7 ceMecTpe

Ne | TaTa/nenens | Bux camocrositenbHo IIpumepnsbie | Popma
/ BBINOJIHEHHUSI | padOThI HOPMBI KOHTPOJIA
n/n
BpeMeHH Ha
BBINOJIHEHHE
1 |2mHen HN3yuyeHne maTepuajioB 1 yac 0, T

gexuuii. ITogroroska K
NPAKTHYECKUM 3aHATHIM

2 |3 wuen H3yuyenne maTepuajioB 1 yac 0o, T
gaexknuii. [ToaroroBka x
NMPAKTHYECKNM 3aHATHIM
3 |4 Hen HN3yuyenne marepuajioB 2 yac I, T
Jgexuuii. [logroroska
Npe3eHTaunu u
TeCTHPOBAHHIO

4 | SHen H3yyenune maTepuajion 2 yac 0, DKP-2
Jexnuii. [loaroroska k
KOHTPOJILHOI padoTe

5 | 6mHen HN3yuyenne maTepuajioB 2 yac I, T
gexnuii. [ToaroroBka
NMpe3eHTanuu u
TeCTHPOBAHHIO

6 |7-8mnex H3yyenne maTepuajion 1 yac HUKP
Jekumii. IloaroroBka k




HTOr0BOIl K KOHTPOJILHOM
padore

7 |19-10 Hen H3yyenne matepuajion 2 yac T
Jgexknuii. Iloaroroska
npe3eHTALNH 1
TeCTUPOBAHMIO
8 11-12 nen | U3yuyeHue MaTepHaJIOB luac 9KP- 3
gaexnuii. [ToaroroBka x
NMPAKTHYECKHM 3aHATUAM
9 |13-14 Hen H3yyenune matepuajion 2 yac I, T
gexnuii. [ToaroroBka
Npe3eHTAIIMT H
TeCTUPOBAHMIO
10 |15-16 Hen | U3yueHHe MaTepUAJIOB 2 yac I, T
Jgexkuuii. [logroroska
npe3eHTALMH H
TeCTUPOBAHMIO
11 |17 - 18 nen H3yyenne matepuajion 2 yac UKP
Jexnmii. [loaroropka k
HTOr0BOil KOHTPOJIbLHOM
padorte
ILiian-rpaduK BBINOJTHEHUS] CAMOCTOSATEIbHOH PadoTHI 11O
JUcHUILIMHEe « MeIuuuHCKast 3JIEKTPOHUKa» B 8 cemecTpe
Ne | Nata/neneasi | Bua camocrositesabHOi IIpumepnsie | Popma
BBITIOJIHEHHUSI | pA0OTHI HOPMBI KOHTPOJIS
n/n BpPeMEHH Ha
BBINOJIHEHHE
1 |2mHen H3ydenne maTepnajion 1 gac o, T
Jexnmii. [loaroropka k
NMPAKTHYECKHM 3aHATUAM
2 |3 wuen HN3yuyenne marepuajion 1 yac o, T
Jgeknuii. [Toaroroska k
NPAKTHYECKHM 3aHATHAM
3 |4mHen H3y4yeHne MaTepuaaioB 2 yac I, T

aexkuuii. IloagroroBka




Npe3eHTALIMH 1
TeCTHPOBAHHIO
4 | SwHen H3yyenne matepuajion 2 yac 0, OKP-2
Jgeknuii. Iloaroroska k
KOHTPOJIbHOIi pagoTe

5 6 Hen HN3yyenne maTepuajion 2 yac I, T
Jgexkuuii. Iloaroroska
Npe3eHTALMH 1
TeCTHPOBAHHIO

6 |7-8mHex H3yyenune matepuajion 1 uac HUKP
gaexnuii. [ToaroroBka x
HUTOr0BOIl K KOHTPOJILHOM
padorte

7 |9-10 Hex H3yyenune maTepuajion 2 yac I, T
Jgexkuuii. [logroroska
npe3eHTALMH H
TeCTUPOBAHMIO

8 11-12 nen | U3yyeHue MaTepHAJIOB luac 9KP- 3
Jexnmii. [loaroropka k
NMPAKTHYECKUM 3aHATUIM
9 |13-14 Hen H3yuenne matepuajion 2 4yac I, T
Jgexknuii. [logroroska
Npe3eHTauuu u
TeCTUPOBAHMIO

10 |15-16 Hen | U3yueHHe MaTepUAJIOB 2 yac I, T
Jgexkuuii. [logroroska
Npe3eHTALIMH 1
TeCTHPOBAHHIO

11 |17 - 18 Hen H3ydenne maTepuajion 2 4yac HUKP
Jexnmii. [loaroropka k
HTOr0BOil KOHTPOJIbLHOM
pabote

PexoMeHaiu 110 caMOCTOSATEIbHOI padoTe CTYeHTOB
Ha nexnusix mpenojaBaTenb pacCMaTpUBAET BOIPOCHI IMIPOrpaMMBI Kypca,
COCTaBJIGHHOH B COOTBETCTBUM C TOCYAAapCTBEHHBIM  00pa3oBaTEIbHBIM
ctangapToM. M3-3a HEJOCTATOYHOTO KOJIMYECTBA AyAUTOPHBIX YaCOB HEKOTOPHIE
TEMBI HE YIa€TCsI OCBETUTH B ITOJTHOM 00BEME, IIO3TOMY ITPETIOIaBATEINh, IO CBOEMY

YCMOTPEHHUIO, HEKOTOPBIC BOIPOCHI BBIHOCHT Ha CaMOCTOATCIbHYIO pa60Ty



CTYICHTOB, PEKOMEH/ysl Ty WIHM UHYIO JuTeparypy. HeoOXoquMo OTBETCTBEHHO
OTHECTHCH K BBITIOJTHEHHIO CAMOCTOSTEIIEHON paOOTHI.

s BEIMONMHEHWs TOOOTO BHAA CaMOCTOSITEIFHOW pabOTBI HEOOXOIUMO
IIPOMTH CIEAYIOLINE JTAIIbL:

- OTIpE/ICIICHUE LIEJIb CAaMOCTOSITETILHOM padoThI,

- KOHKpETH3alus I03HABATEIbHOH (MPOOJIEMHO HITH IPAaKTHYECKON ) 3a1a4H,

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITEJIbHOM padore,

- BEIOOp aJIeKBAaTHOTO crioco0a JIeHCTBHYS, BEIYIIETO K PEIICHUIO 3a/1a4H,

- INIAHUPOBaHUE PabOTHI (CAMOCTOSTEIHHO UITH C TOMOIIIBIO MPETIOIaBaTeNs ),

- CJIKEHHE 32 XOJIOM CaMOU pabOTHI,

- CAaMOKOHTPOJIb IPOMEKYTOYHOTO ¥ KOHEYHOTO PE3YIIHTaTOB PaOOTHI,

- KOPPEKTHpOBKAa HAa OCHOBE pE3YJIbTaTOB CaMOKOHTPOJS MpPOTpaMM
BBINOJIHEHUS PaOOTHI.

[Iporpamma caMOCTOSTENBHOM PabOTHI CTYIEHTOB.

BaeaynuropHast camocTosiTeNibHass padoTa BKIOYAaeT B cedsi CleAyronye
(hopMbl yueOHOM e TENbHOCTH:

- POPabOTKa JIEKIHIA;

- CaMOCTOSITENIbHOE M3YYE€HHE OCHOBHOTO U JIOMOJHHUTEIBHOTO
TEOPETUICCKOT0 MaTeprana Mo YYeOHHKaM, MMOCOOHSIM, MOHOTPadUsIM,
MEPUOANYECKON JTUTEPATYPE;

- TOATOTOBKA K MPAKTUYECKUM 3aHITHSM;

- BBINOJTHEHNE WH/MBHTyaTbHBIX 3a/IaHHI;

- TOJrOTOBKAa K KOHTPOIBHBIM 3aHSATHUSIIM;

- TOJrOTOBKA K 3a4eTy B 6 ceMecTpe

- TIOJrOTOBKA K 3K3aMEHY B 7 cemecTpe

B mpouecce wu3ydeHuss Kypca CTyJICHTaM JIAFOTCS HA CaMOCTOSITEIBHYIO
popabOTKy HECKOJILKO TeM O (M3MYCCKUX SBICHHAX W APQPEKTaX B TCXHUICCKUX
CHCTEMaX, IOTIONHSIOUIMX MpaKTHIecKue 3ausaTrs. [Ipy BBIMONMHEHNN MHANBH Y JIbHBIX

SajlaHI/Iﬁ CTYACHTBI JOJIDKHBI HaTH © HU3y4uThb [JOINOJHHUTCIIBHYIO JIMTECPATypy,



CIIpaBOYHbIE MaTepuansl. B Xome o0ydeHHs B ceMecTpe MPOBOIATCS KOHTPOJIbHBIE
paboTHI IO OCHOBHBIM pazziesiaM Kypca.

Tekynmii KOHTPOJIb TPOU3BOJUTCS ITyTEM IPOBEACHUSI KOHTPOJIBHBIX palboT
(KP), omeHku kadecTBa BBINOJHEHHBIX HHAMBHIAYAJIbHBIX 3amaHuii. KoHTpombHas
paboTa npejcTaBisieT o000 IIepedeHb BOIPOCOB 10 TEMATUKE U3yUYEHHOT0 pa3/ena, Ha
KOTOPBI CTYyIEHTHl OTBEYAIOT MHHMCBMEHHO. Bompochl A7 KOHTPOJBHBIX paboT

NPEIOCTABIIOTCS CTYACHTaM 3apaHee.

MeTtoanyeckne yka3aHusi i peKOMEHIAUH 10 CAMOCTOSITEIbHOI padoTe
CTY/IEHTOB
Ha usyuenue nucrtmrmuinael otBoautcs 108 vaca ayauropHbix 3aHsTuil u 45

Yyaca caMOCTOSITEIIFHOM paboThl B 7 M 8 ceMecTpax.

PexoMeHnganuu 1o mIaHUPOBaHHIO M OPTaHU3AI[MH BPEMEHHU, OTBEJCHHOTO Ha
W3y4YCHUE JMCIMIUIMHBI TPUBEICHBI B MPUIOKECHUH «YUeOHO-METOMHYECKOE
obecrieyeHre CaMOCTOSITENTLHOM paboThl 00yUJarOLIHXCSI.

J11st OCBOCHMS AUCIUTUTHHBI CIIEAYET U3YyUUTh HCTOYHUKH U3 CIIMCKA OCHOBHOI
U JIONOJHUTEIBHON JIUTEPaTypbl, BJIEKTPOHHBIX 00Pa30BaTENbHBIX PECYpPCOB,
OXBATHIBAIOIIUX JAHHYIO TEMY, PACCMATPUBATH MPAKTHUECKHE TPUMEPHI 110 TEMaM,
3HAKOMUTHCS C TMIOHATHAMH U OTIPENIENICHUSIMH, HAXOAUTh OTBETHI Ha BOIIPOCHI IS
camokoHTposL. [IpenomaBaTens KOHTPONMPYET paboOTy CTYICHTOB, OTBEYAeT HA
BO3HHKAIOIIUE BOIIPOCHL, IIOJICKa3bIBACT X0/ U METOJ] pelieHus. Eciu momy4eHHbIX
B ayJJUTOPHU 3HAHUI OKAXETCS HEMTOCTATOYHO, CTYACHT MOXET CaMOCTOSTEIHHO
HOBTOPHO IPOYECTh JIEKIHIO WM COOTBETCTBYIOIIEE IOCOOME, MPOCMOTPETH
HPaKTUKYM C pa300paHHBIMU IPHUMEPaMH.

B pamkax camMoCTOATENbHOM pabOThl CTYIEHTHI IEMOHCTPUPYIOT CTENEHb
thopmupoBanusi npodeccuonanbHbix komnerenuuii: OIIK- 9, roroBHocThO K
NPUMEHEHUIO CIICIMAIM3UPOBAHHOTO O0OPYNOBaHHS W MEAWIMHCKHX H3ICIH,

NPeTyCMOTPEHHBIX ISl HCTIONIB30BaHUA B MPOPECCHOHANBHON cepe.

MeToauyeckne peKOMeHIaluK N0 HANKMCAHUIO M oopMIiIeHHI0 pedpepaTa.



Pedepar — TBopueckast AeATeIbHOCTh CTYAEHTa, KOTOPasi BOCIIPOM3BOAUT B
CBOCH CTPYKTYpe HAy4YHO—HMCCIEIOBATEIBCKYIO JCATENIbHOCTh [0 PEIICHHIO
TEOPETUYECKUX M NPUKIATHBIX TPOOJIEM B ONPEACIEHHOM OTpPacid HAyYHOTO
3HAHUSL.

Pedepar, sBsIsICH MOJIENBIO0 HAYYHOTO MCCIIEOBAHUS, TIPEACTABISIET COO0M
CaMOCTOATENIbHYIO PadOTy, B KOTOPOIl CTYAEHT pelaeT NpodieMy TeOpeTHIECKOro
WIN [IPAKTUYECKOT0 XapakTepa, IPUMEHs HaydHble IPUHIUIIBI 1 METO/IbI JAHHOU
OTpaciii HAy4HOTO 3HaHUA. Pe3ynbTaT 1aHHOrO HayYHOrO IOMCKA MOXKET 001aiaTh
HE TOJbKO CYOBEKTHBHOH, HO M OOBEKTHBHOW HAay4YHOUW HOBU3HOW, U MOITOMY
MOJKET OBITh MPEACTaBICH 1 OOCYXIEHHS HaydYHOW OOIIECTBEHHOCTH B BHUJIC
HAy9YHOTO JOKJIaZia WJIM COOOLICHHS Ha HAyYHO-TIPAKTUYECKOW KOH(EepeHIHH, a
TaKXe B BU/I€ HAYYHOU CTAThH.

Pedepar BbImosHSETCS MOA PYKOBOJACTBOM HAyYHOI'O PYKOBOIUTENS W
npearnoiaraeT NpruoOpeTeHne HaBBIKOB MOCTPOSHUS JEJIOBOIO COTPYIHHYECTBA,
OCHOBAHHOI'O0 Ha A3TUYECKHX HOPMAax OCYIIECTBJIEHHsS] HAY4YHOH JesTENbHOCTH.
LleneycTpeMin€HHOCTh,  MHUIMATUBHOCTb, OECKOPBICTHBIN  TO3HABATEIbHBII
MHTEpPEC, OTBETCTBEHHOCTh 3a PE3YJbTaThl CBOMX AEHCTBHH, TOOPOCOBECTHOCTD,
KOMITETEHTHOCTh — KayecTBa JIMYHOCTH, XapaKTepU3ylolue CcyObeKTa Hay4dHO-
UCCJIEJI0BATENbCKON JIEITEIbHOCTH, COOTBETICTBYIOIEH HJeasaM M HOpMaM
COBPEMEHHOU HayKH.

Pedepar — 310 camocrosTesnbHas yueOHas UM Hay4HO-HCCIEI0BaTeNIbCKas
JIeSITEIbHOCTG  CTy/AIeHTa. HaydHbBIH  pyKOBOAMTENh  OKa3bIBAET  IOMOIIb
KOHCYJIFTATUBHOT'O XapaKTepa U OLEHUBAET MPOLECC U Pe3yIIbTaThl JACATEIbHOCTH.
OH m[penocTaBiseT MNPUMEPHYIO TEeMaTuKy pedepaTHBHBIX pPaldOT, YTOYHSET
COBMECTHO C OpAMHATOPOM MpoOJIeMy M TeMy HCCIEHIOBaHUS, IIOMOTaeT
CIUVIAHMPOBAaTh M OPraHU30BaTh HAYYHO-HCCIIEJOBATEIBCKYIO IEATENbHOCTS,
Ha3HAyaeT BpeMss W MHUHHMAIBHOE KOJIMYECTBO KOHCYJbTanuid. HaydwHbrid
PYKOBOIIUTENH MPUHUMAET TEKCT pedepara Ha MPOBEPKY HE MEHEE YeM 3a JeCITh

JTHEH JI0 3aIlUThI.



TpaauuuOHHO CIOXKUIAch ONpelesieHHas CTPYKTypa pedepaTa, OCHOBHBIMU
JJIEMEHTaMHU KOTOPOU B MOPSIIKE UX PACTIONIOKEHUS SBISIIOTCS CIIEIYIOLINE:

1. TUTyIBHBIN JHCT.

2. 3aganue.

3. OrnaBnenue.

4. TlepedeHb YCIIOBHBIX 0003HAYCHUH, CHMBOJIOB M TEPMHUHOB (€CIH B 3TOM
©CTh HEOOXOIUMOCTB ).

5. BBeneunue.

6. OcHOBHAs YacCTb.

7. 3akiroueHue.

8. bubnnorpaduueckuii CIMCoOK.

9. [MpwunoxxeHus.

Ha TtutynpHOM IMCTe yKa3bIBalOTCS: ydeOHOE 3aBe/ICHHE, BBIMTYCKarolas
Kadenpa, aBTOp, HAay4yHbIH PYKOBOAWTEIb, T€Ma HCCIEHOBAHHUA, MECTO M TOJ
BBINOJIHEHHS pedepara.

HasBanue pedepara 10KHO OBITH IO BO3MOKHOCTU KPATKUM U MOJHOCTBIO
COOTBETCTBOBATb €€ COACPKAHUIO.

B ormanennn (conepikaHUM) OTPAKAFOTCS HA3BaHHs CTPYKTYPHBIX dacTel
pedepata u cTpaHHUIBI, HA KOTOPBIX OHH HaxonusaTcs. OriaBieHUe 1eIecoo0pa3HO
pa3MecTuTh B Hadase paboThl Ha OJJHOM CTpaHUIIE.

Hanmuue pa3BepHyTOT0 BBEICHUS — 00s3aTeIbHOE TpeboBaHue K pedepary.
HecMotpss Ha HeOGOMBHION 00BEM 3TOW CTPYKTYPHOW YACTH, €ro HamucaHue
BBI3BIBACT 3HAUUTENbHbE 3aTpyAHeHHsA. OJHAKO HMMEHHO KayeCTBEHHO
BBIIIOJIHEHHOE BBEJCHHE SIBISIETCS KIIOYOM K IOHUMAHHIO Bced paboThL,
CBHUJIETENBCTBYET O MPO(ECCHOHATH3ME aBTOPA.

Takum o0Opa3om, BBeJeHHE — OYCHb OTBETCTBEHHAas 4YacTh pedepara.
HaumHaTbCs TOJDKHO BBEICHHE ¢ 00OOCHOBAHUSI aKTYalIbHOCTH BRIOpPAaHHOW TeMbI. B
NPUMEHEHUH K pedepaTy MOHATHE «aKTyalbHOCThY UMEET OJIHY 0CO0eHHOCTh. OT
TOr0, KaK aBTOp pedepara ymMeeT BHIOpAaTh TEMY M HACKOIBKO MPABHJIBHO OH ATy

TEMY MNOHHUMACT M OICHUBACT C TOYKHU 3pCHHUA COBPEMCHHOCTU U COI_II/IaJ'H)HOI\/’I



3HAYUMOCTH, XapaKTEepPHU3yeT €ro Hay4Hyl0 3pejiocTb U NpOo(hecCHOHATIBHYIO
MOATOTOBJIEHHOCTb.

Kpome 3Toro Bo BBeAE€HHMH HEOOXOIMMO BBIWICHHTH METOJIOJIOTHUYECKYIO
6a3y pedepara, Ha3BaTh aBTOPOB, TPYJbl KOTOPHIX COCTABHIH TEOPETHUECKYIO
OCHOBY wHccienoBanus. OO030p JurTepaTypsl IO TeMe [OJDKEH II0Ka3aTh
OCHOBATEIbHOE 3HAaKOMCTBO aBTOpa CO CIELHMAJIbHOM JUTEpaTypoH, ero yMEHHUE
CHUCTEMAaTH3UpPOBaTh HMCTOYHHUKH, KPUTHMYECKM MX pacCMaTpUBaTh, BBIICIATH
CYILIECTBEHHOE, ONpPENENATh TJIaBHOE B COBPEMEHHOM COCTOSHUM H3Yy4YE€HHOCTH
TEMBI.

Bo BBemeHHM oTpakaroTcs 3HAYEHHE W aKTYaJIbHOCTh M30paHHON TEMBI,
OTIpeneNAoTCs OOBEKT M TpPEIAMET, elb M 33/1a4d, XPOHOJIOTHYECKHE PaMKH
HCCJIEJOBAHHUS.

3aBepmiaeTcss BBEICHHE W3JIOKEHHEM OONMX BBIBOJIOB O HAyYHOU H
NPAaKTUYECKOW 3HAYMMOCTH TEMbl, CTEIEHH €€ M3YYEHHOCTH U 00eCHEeYeHHOCTH
UCTOYHUKAMH, BbIIBH)KEHUEM THIIOTE3bI.

B ocHOBHOI yacTW wu3naraercs CyTb NpOOJEMBI, PAacKpbIBae€TCS TeMa,
OIIpENeNIAETCsl aBTOPCKasl MO3UIMSA, B KA4EeCTBE apryMeHTa M AJsl WIUIIOCTPALUi
BBIJIBUTAEMBIX TOJOKEHWH TNPHUBOIUTCS (PAKTHUSCKHH MaTepHal. ABTOpY
HEOOXOJIMMO TIPOSIBUTH YMEHHE IOCIIEIOBATEIBHOTO W3JI0KEHUsI MaTepuajia IpH
OJIHOBPEMEHHOM e€ro asanuse. lIpeamoureHue mpu 3TOM OTAAETCA TJIaBHBIM
(hakTam, a HE METIKUM JIETAJISIM.

Pedepar 3akaHumBaeTcsi 3aKIIOYMTENBHOW YacThlo, KOTOpas TaKk W
Ha3bIBaeTCs «3aKiodeHue». Kak u Bcsikoe 3akioueHHe, 3Ta 4YacTe pedepara
BBITIOJIHAET POJIb BHIBOJA, OOYCIOBIEHHOTO JIOTHKOI MPOBEIEHUsS HCCIeI0BaHUS,
KOTOPBI HOCHT (POpMy CHHTE3a HAKOIUICHHOW B OCHOBHOW 4YacTH HAYYHOM
uHopManuu. DTOT CHHTE3 — MOCIIEeI0BATEIBHOE, JOTHIECKH CTPOHHOE M3JI0KEHHUE
MOJYYCHHBIX HMTOTOB M HMX COOTHONIEHHWE C OOIIeH NeNbl0 W KOHKPETHBIMH
3a/1auaMy, TIOCTaBJICHHBIMU U c(hOPMYJIMPOBaHHBIMHU BO BBeJEHUH. VIMEHHO 311€Ch
COJIEP’)KUTCS TaK HA3BIBAEMOE «BBIBOJHOE» 3HAHHE, KOTOPOE SIBISETCS HOBBIM IO

OTHOIICHUIO K UCXOJHOMY 3HAHHIO. 3aKJII0YeHUE MOKET BKJIIOYATH MPEAIOKCHUS



NPaKTHYECKOTO XapakTepa, TeM CaMbIM, IOBbIIIAs LEHHOCTh TEOPETHYECKUX
MaTepHaJIOB.

Wrak, B 3aKkimo4ueHun pedepara JOJDKHBI OBITh: a) IPEICTaBICHBI BHIBOJIBI IO
UTOTaM HCCIIEIOBaHMSA; 0) TeOpeTHdecKas W MpaKTU4ecKas 3Ha4MMOCTh, HOBHU3HA
pedepara; B) ykazaHa BO3MOXXHOCTb IPUMEHEHUSI Pe3yJIbTaTOB UCCIIETOBAHMS.

Ilocne 3akiroueHHs NPUHATO IMOMeIIATh OuOIMOrpadMyUecKuil CIHCOK
UCIIOJIb30BAaHHOW JIUTEPATYPhl. DTOT CIIMCOK COCTAaBIIET OJHY M3 CYLIECTBEHHbIX
yacTeld pedepara M OTpakaeT CaMOCTOSTENBHYIO TBOpYECKyl0 paboTy aBTOpa
pedepara.

Crmcok MCHONb30BaHHBIX MCTOYHUKOB IMOMEIIAeTcsl B KOHIE padoTsl. OH
odopmisiercss M B anaBUTHOM Mopsiake (Mo (GaMmimm aBTopa WM Ha3BaHUA
KHUTH), WIN B TIOPSIJIKE TTOSIBIICHUS CCHUIOK B TEKCTE MMCbMEHHON paboThl. Bo Bcex
ClIydasiXx yKa3bIBAaIOTCS TIIOJIHOE€ Ha3BaHWE paboThl, (aMWwiInu aBTOPOB WM
pelakTopa M3AaHWA, €CIIM B HAIMCAaHWM KHUTM y4YacTBOBAJl KOJUIEKTHUB aBTOPOB,
JaHHBIE O 4YUCIIe TOMOB, Ha3BaHHE ropolia M W3AaTeNbCTBA, B KOTOPOM BBIIIIA
paboTa, ToJ U3JaHusl, KOJTUIECTBO CTPAHHMLI.

Kputepuu ouenku pedepara.

H3noxxeHHOe TOHUMaHHUE pe(bepaTa KaK MCJIOCTHOI'O aBTOPCKOTO TEKCTA
ONpeaACIACT KPUTCPHUU €ro0 OICHKW: HOBHM3HA TCKCTA, 000CHOBaHHOCTh BI)I60pa

HUCTOYHHUKA; CTCICHb PACKPLITUA CYHIHOCTHU BOIIPOCA; CO6J'I}OIICHH$I TDGGOB&HI/Iﬁ K

0 OpPMIICHHIO.

HoBHu3HA TeKCTAa: a) aKTyaJdbHOCTH TEMBI HUCCIICJOBaHUA, 6! HOBH3Ha H

CaMOCTOSATEIbHOCTb B MOCTAHOBKE MPOOJIEMBI, (POPMYITHPOBAHNE HOBOTO aCIEKTa
W3BECTHOM MpPOONEMBI B YCTAHOBJICHWH HOBBIX CBS3eH (MEXIPEAMETHBIX,

BHYTPHITPEIMETHBIX, HHTETPAIIMOHHBIX); B) YMEHHE PabOTaTh C UCCIICIOBAHHUSIMH,

KPUTHYECKOH JIMTEpaTypoii, CHCTEMaTH3UPOBATh M CTPYKTYPHPOBATH MaTepHa; I)

ABJICHHOCTH aBTODCKOﬁ MNO3UIIMKU, CaMOCTOATCIBbHOCTh OILICHOK H cym]em/n‘fl; )

CTHUJICBOC €IMHCTBO TCKCTA, €CAMHCTBO JXaHPOBBIX YCPT.

CTeneHb_PACKPBITHSI CYIIHOCTH BONMPOCA: a) COOTBETCTBHE IIJIaHA TEME

pedepata; 6) cooTBEeTCTBHE conep)kaHHs TeMe W IUIaHy pedepara; B) MOJIHOTA U




rIyOMHa 3HAaHUI 1O Teme; I') OOOCHOBAaHHOCTH CIIOCOOOB M METOJIOB pabOoTHI C

MaTepuaaoM; €) YMeHHe 00O0OIIaTh, MeNaTh BBIBOJABI, COMOCTABIATh Pa3TMIHEIC

TOYKH 3PEHHUS TI0 OJTHOMY BOTIpOCY (Tpodieme).

O00CHOBAHHOCTh BBLIOOPA HMCTOYHHMKOB: a) OIEHKAa HCIOJIH30BAHHOU

JTUTEPATYPHL: IPUBIICYCHEI JTH HAUOO0JIEe U3BECTHRIC PAOOTHI 110 TEME HCCIICTOBAHUS
(B T.4. )XypHaJbHBIE ITyONHMKALMU TMOCIECIHUX JIET, TOCIEAHNE CTATHCTUYECKUE
JIaHHBIE, CBOJKH, CIIPABKH H T.11.).

CoOaronenne TpeGoBanmii K 0¢GopMJIeHHIO: a) HACKOJIBKO BEpPHO

o(opMIIEHBI CCBUIKH HA HCIOIBb3YEeMYIO JIUTEPaTypy, CIUCOK JHTEepaTrypsl; 0)

OIIGHKA TPAMOTHOCTH W KYJbTYPHl W3JIOKeHHs (B T.4. opdorpapuaeckon,

MYHKTYallMOHHOH, CTWJINCTHYECKOH KyJbTYpPBI), BIaJCHHE TEPMHUHOJIOTHEH; B)

coOmoieHne TpeboBaHni K 00bEMY pedepara.

PeneH3eHT 0/15keH 4eTKO copMyJMpoBaTh 3aME€UaHUE M BOIPOCHI,
JKEJIATEeNIbHO CO CChUIKAMU Ha paboTy (MOXHO Ha KOHKPETHBIE CTPaHHMIIBI paboThI),
Ha UCCJIeJ0BaHus U (paKTUUECKHE JaHHBIE, KOTOPBIE HEe YUu&ll aBTop.

PeneH3eHT MOKeT TakKe yKa3aTh: oOpalnaics Ju CTYAEHT K TeMe paHee
(pedepatsl, nHCbMEHHBIE PabOTHI, TBOPYECKHE PAOOTHI, OIUMIIUAJAHBIC PAOOTHI U
Ip.) U €CTh JIN KaKkue-Tu00 NpeABapUTeIbHBIE Pe3yJbTaThl; KaK BBITYCKHUK BEN
paboty (11aH, TPOMEKYTOUHBIE 3Tallbl, KOHCYIbTAIHs, JopaboTKa U nepepadoTka
HAIMMCAHHOTO WJIM OTCYTCTBHE YETKOTO IUIaHA, OTKa3 OT PEKOMEHIalHi
PYKOBOJTUTEJIS).

CryaeHT nipe/icTaBiseT pedepaT Ha PEICH3UIO He MO3Hee YeM 3a HEeJllelTo
JI0 3aI0UTHL. PeleH3eHToM fABJIsleTCS HaydHbIA pyKoBoIuTeNb. ONBIT MOKa3bIBAET,
4TO 1eNeco0Opa3sHO O3HAKOMHUTH CTYIEHTAa C peleH3Uel 3a HECKOJIBKO IHEH 10
3ammThl. ONIIOHEHTOB HAa3HAYaeT MpenojaBaTelb M3 4YHCIa CTYAeHTOB. Jlnd
YCTHOTO BBICTYIUICHHSI CTyIeHTy aoctatodHo 10-20 MuHYT (IpUMEPHO CTOIBKO
BpPEMEHH OTBEUaeT [0 OMiieTaM Ha 3K3aMEHe).

OueHKa «OTJIMYHO» CTABUTCS, CCJIHM BBINOIHEHBl BCe TPeOOBaHUS K
HaIlICaHUIO ¥ 3ammTe pedepara: oOo3HaueHa mpoOiieMa M OOOCHOBaHA ee

AKTYaJIbHOCTb, CACJIaH KpaTKI/Iﬁ aHajin3 pas3jIM4HbIX TOYCK 3pCHHUA Ha



paccMaTpuBaeMyro MpoOjeMy W JIOTHYHO H3JIOXKEeHa COOCTBEHHAs MO3MIIMS,
c(hOopMyJIMPOBaHbl BBIBOJBI, TEMa pPACKpbITA MOJHOCTBIO, BBIICPKAH OO0BEM,
coO00/IeHBI TPEOOBaHMS K BHEITHEMY O(OPMIICHHIO, IaHBI PABIIILHBIE OTBETHI HA
JOTIOJTHUTEJIIBHBIC BOIIPOCEHI.

OneHka «Xopoio» — OCHOBHBIE TpeOoBaHMs K pedepary m ero 3ammre
BBIIIOJIHEHBI, HO MPU 3TOM JONYLIEHbl HENOYeThl. B 4YacTHOCTH, HMeEIOTCA
HCTOYHOCTHU B H3JI0)KCHUHU MaTtepuaa, OTCYTCTBYET JIOrn4yecCKast
MOCJIE/IOBATEILHOCTh B CYXICHHUSX;, HE BbIIEpXKaH 00bEM pedepara; mMeroTcs
yOylIieHUs] B OQOPMJICHWH; Ha JIOMOJIHUTEIbHBIE BOIPOCHI MpPU 3aIlIUTE JaHBI
HCIIOJIHBIC OTBCTHI.

OIIeHKa «YIAOBJIETBOPUTEIBbHO0» — NMCIOTCA CYIICCTBEHHBIC OTCTYIICHHUA
oT TpeboBaHMi K pedeprpoBanuio. B yacTHOCTH, TeMa OCBEIEHA NI YaCTUYHO;
JO0IMYyIICHBI Q)aKTI/I‘IeCKI/IC OIIHOKH B COJCPIKAaHUHN pe(bepaTa WJIn 1Ipu OTBCTC HaA
JAOTIOJIHUTEJIbHBIE BOIIPOCHI; BO BPEMA 3allIUThI OTCYTCTBYET BBIBO.

OneHka «HeyIOBJIETBOPUTEJIbHO» — TeMa pedepara HE pacKphITa,

00HapyKUBAETCs CYIIECTBEHHOE HETIOHUMAaHKE POOIIeMBI.

MeTtoauyeckne peKoOMeHIANH AJIsl HOATOTOBKH Npe3eHTanuii

JI71s TTOrOTOBKY TPE3eHTAlNH PEKOMEHIyeTCs McHos30Bats: PowerPoint, MS
Word, Acrobat Reader, LaTeX-oBckuii maker beamer. Camast ipoctast porpamma Jyist
co3manus mnpeseHtanuii — Microsoft PowerPoint. [Ins moaroToBku Ipe3eHTaMu
HeobxoaumMo 06paboTaTh HH(POpPMaNHUIo, COOpaHHYIO IIPH HaIllCaHUU pedepara.

[NocenoBaTenbHOCTD MTOATOTOBKY MPE3SHTALIMH:

1. Uetko chopMyIHpOBaTh 1IeIb NPE3CHTALIUH.

2. OmnpenenuTh KakoB OyzeT GopMart Npe3eHTalH: )KUBOE BBICTYIUICHHE (TOTIa,
CKOJIBKO OyZeT ero NmpoJODKHUTENBHOCTD) WIIH 3JICKTPOHHAs PACCHUIKA (KakoB Oyner
KOHTEKCT TIPE3CHTAIINH).

3. OroOpaTh BCIO COAEPXKATEIBHYIO 4YacTh UL IPE3CHTAIMH U BBICTPOUTH
JIOTHYECKYIO IIETIOYKY MPEICTABICHUSL.

4. OnpenenuTh KII0UYeBble MOMEHTHI B COJCP)KaHUH TEKCTa U BBIACIUTD UX.

5. OnpepenuTh BUIBI BH3yadH3auuH (KapTHHKH) Ul OTOOpayKeHUS HX Ha



cllaiiiax B COOTBETCTBHH C JIOTHKOM, LIEJIbIO U crieludrkoii MaTepuara.

6. IlomoOpaTh Ou3aiiH W (QOpPMATUPOBATH CIHAWABI (KOJHMYECTBO KAPTHHOK WU
TEKCTa, UX PaCIIOIOKEHHUE, IIBET U pa3Mep).

7. IlpoBepuTh BU3yallbHOE BOCIPUSITHE MPE3EHTAIIH.

K Bumam Bu3yanmm3alid OTHOCATCS WIITIOCTPAlldU, OO0pasbl, JHarpaMMEI,
Tabmuupl. WMinmroctpanusi — TpeicTaBlieHHE PEalbHO CYIIECTBYIOIIETO 3PUTEIBHOTO
psna. OOpa3bl — B OTIIMUME OT WILTIOCTpanuii — Metadopa. Vx HazHaueHue — BbI3BATh
SMOLIMIO U CO3/1aTh OTHOIIEHUE K Hel, BO3JeicTBOBATh Ha aynuTopuio. C MOMOIIbI0
XOPOIIIO TMPOJYMAaHHBIX U IMPEACTABISEMbIX 00pa30B, MHPOPMALUS MOXKET HAJIOJr0
OCTaThCAd B TAMATH dYelloBeKa. [lmarpaMma — BU3yalm3amus KOJIWYCCTBEHHBIX H
KadeCTBEHHBIX CBA3CH. VX HCIIONB3YIOT 1S YOS AU TENhHOM JEMOHCTPAIINY TAHHBIX, TS
MPOCTPAHCTBEHHOTO MBIIMUICHHS B JOIOJNHEHHE K JIoTWYeckoMmy. Tabmuma —
KOHKPETHBIM, HArJISJHBIM W TOYHBIM MOKa3 JaHHbIX. Ee OCHOBHOE Ha3HAueHUE —
CTPYKTYpUPOBaTh HWH(OPMAIMIO, YTO TIOpPOH oOOJieryaer BOCHPUSITHE JIAHHBIX
ayIuTOpueH.

Tpaxmuyeckue cogemvi no NOO20MOGKe NPE3eHMayuL

— MEYaTHbIM TeKCT + claiiapl + pa3gaTodyHbI MaTepualn
TOTOBSITCS OTJIEIBHO;

- Claiijibl — BU3yasibHAas 1mojiaua uH(opMariu, KoTopast JoKHA
colepaTh MHUHMMYM TEKCTa, MaKCUMyM H300paXCHUH, HECyIIuX
CMBICJIOBYIO Harpy3Ky, BBITJIAETh HATJISATHO U IIPOCTO;

- TEKCTOBOE COJEp)KaHHe TNpE3eHTAMN — YCTHas pedb WU
YTEHUE, KOTOpasl JOJDKHA BKITIOUATh apTyMEHTBI, (DaKThI, T0KAa3aTeNbCTBA U
SMOILIUH;

- pEKOMEeHyeMOoe Yuciio cnaiioB 17-22;

o0s3aTenpHast HHGOpMAaNs IS IPE3CHTAMH: TeMa, (haMHIIHS
Y MHUIWAIBI BBICTYAIOIIET0; TUIaH COOOIIEHUS; KPAaTKHE BHIBOJIBI U3 BCETO
CKa3aHHOI'0; CIIUCOK UCIOJIb30BaHHBIX HCTOUYHUKOB;

- pa3laTouHblii MaTepHal — JAOJDKEH 00ecmeduBaTbh Ty Ke

FJ'IY6I/IHy " OXBAaT, YTO M KUMBOC BBICTYIJICHHUE: JIFOOU 0ombIIIe JAOBEPAIOT



TOMY, YTO OHH MOTYT YHECTHU C COOOMH, UeM HCUE3aI0IIIM H300paKEHHAM,
cloBa M claiasl 3a0BIBAIOTCS, a pa3laTOYHBIM MaTepHal OCTaeTcs
IIOCTOSIHHBIM OCSI3a€MBIM HAIIOMUHAHHEM; pa3JaTOYHbII MaTepual Ba)KHO
pa3gaBaTh B KOHIE IPE3EHTALMK; Pa3JaTOYHBI MaTepUallbl JOJIKHBI

OTIIMYATHCA OT CIIAIIOB, JOJDKHBI OBITH O0JIee NHPOPMATUBHBIMH.

ITIpuMmepHbIe TeMbl pedepaToB M Npe3eHTALMMT

DnekTpoHHBIC (YHKITHOHATHHBIC IpeoOpa3oBaTen
VYerpoticTBa mpruemMa u 00pab0TKH OMODU3UICCKUX CUTHAJIOB
brodusnueckre cUrHagbl M UX CHEKTPBI

OO0mias cxema npreMa u repeaads THPOPMAaIUH 10 PauoKaHaITy

o > w D

Oco0eHHOCTH NUCTAaHIMOHHBIX paanom3MepeHuil. CxeMbl 3aMelIeHHUs
napameTpos neneit Ha HY u BY.

Crioco0bI mpeoOpa3oBanus TUPPOBOH HHGOpMALTUH

OcHoBHbIe Jornueckue QyHKInu. OyHKIIMOHAIBHO MOJIHBIN HAOOP

KoznomnpeobpazoBareny 1 KOMIIapaTOpbl

© © N o

MudpaTtopsl, qemMPpaTopsl U MYJIbTHILIEKCOPHI

10. Cxemsbl TpUrTEpOB. ACHHXPOHHBIE U CHHXPOHHBIE TPUTTEPHI

11. PeBepcuBHBIE W aCHHXPOHHBIE CuUeTUYMKH. CUHXPOHHBIM JBOWYHBIH
PEBEPCUBHBINA CUETUUK

12. Apxutektypa DBM U nepcoHaIbHBIX KOMITBIOTEPOB
IIpumepHbie TeMbl pedepaTos u npesenranmii mo MII rexuunke u MK

1. PABPABOTKA, 3AIIYCK UM OTJAIKA IIPOTPAMM HA
ACCEMBJIEPE C MCIIOJIbB30BAHUEM YMK.

2. BBIBOJI MTHOOPMAILIMU HA 8-MU CETMEHTHBINU JIUCILUIENA

3. IIPOTPAMMA-MOHUTOP U ITIPOCTASI KOHCOJIb

4. TIPOTPAMMUPYEMBII CBA3HOM MHTEP®ENC (PCI)



5. PABPABOTKA I'EHEPATOPA WMITY JIbCHOM
[TOCJIEJIOBATEJIbHOCTH 3AJAHHON ®OPMBI

6. CUHTE3 ITPEOBPA3OBATEJIA JABOWYHOI'O
(IBOMYHOJIECATUYHOI' O) KOJIA B CEMUCEIMEHTHBI

7. PASPABOTKA CXEM HA PET'MCTPAX CJIBUT'A C OBPATHOMU
CBA3LIO

8. CUHTE3 CUETUMKA C IIPOU3BOJIbHBIM MOJAYJIEM CYETA
M<2n KOHTPOJIJIEP IIPEPbIBAHUI

PexoMeHnganmu no NoAroToBKe K 3a4eTy M 3K3aMeHY

ITo oxoHUaHUM JIEKLIUOHHOTO Kypca B 6 U 7 CEMECTPE CIIeAyeT 3aKII0UUTEIbHBII
3Tall CaMOCTOATEIbHOM pabOThI CTYA€HTA 110 IIOJITOTOBKE K 3aUeTy U B 8 ceMecTpe - K
sK3aMeHy. IIpu MoAroToBKe K 3K3aMEHy CTYAEHTY CJIeIyeT MOBTOPUTH JIEKIIMOHHBIN
MaTepua, U3y4uTh HCTOUYHUKHU U3 CIIMCKA JIMTEPaTyphl, IOJITOTOBUTHCSA K OTBETY Ha
BCE BOIIPOCHI, BKIIOUYEHHblE B «llepeueHb BompocoB K 3adeTy». Bo Bpems
MOJITOTOBKH K 3K3aMEHY CTYACHT JOJKEH CHCTEMAaTU3UPOBATh 3HAHUSL, TOJTyYCHHbIE
UM IIpU U3yYCHUH OCHOBHBIX TE€M AUCIIUITIIMHBI B TEUCHHE CEMeCTpa. DTO MO3BOJISET

00BEeTMHATH OT/ACIBHBIC TEMBI B €IMHYIO CUCTEMY AWCIUILINHEL.
Crenyer BBIIEIUTH MOCIEAHUM eHb (JIMOO 4acTh €ro) mepes SK3aMEHOM UL
JIOIOJIHUTEJIHOTO MTOBTOPEHHS BCEro 00beMa BOIPOCOB B 1I€JI0M. DTO MO3BOJISAET

CTYACHTY CaMOCTOATEJIIbHO IIEPETIPOBEPUTH YCBOCHUE MaTEpHraa.
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Hacnopt ®OC no AncUMNIHHE
«MeauuuHCKAas JIeKTPOHUKA)»

Koa n Jranbl GOPMUPOBAHUSI KOMIIETEHIINT
¢popmysmpoBka
KOMIIETEHI[UH
OIIK-9 OCHOBHBIE BUJIbI CIICIIHUATM3UPOBAHHOTO
3naet 000pYI0BaHUSI U METUIIMHCKUX U3ICIIHIA,
TOTOBHOCTBIO K IpeayCMOTPEHHBIC JJI UCIIOJIb30BaHUs B
NPUMEHEHNIO npodeccuoHanbHON cdepe
CHEMAIN3UPOBAHH
oro 000pyZ0BaHUS
1 MEJIMIAHCKHAX
H3EIHH, MIPUMEHSTH HEKOTOPHIE BH/IBI
IpelyCMOTPEHHBIX VYMmeer CTICLHATH3HPOBAHHOTO 000pyTOBaHUS U
L —— MEIMUNHCKIX U3/ICTHH, ey CMOTpEHHBIC
s JUTSL UCTIONTb30BaHMUs B MPO(eccHoHaTbHOM
chepe
poeCCUOHATBHOM
chepe
Brnanmeer | HaBbIKaMU MPUMEHEHUS U HCITOJIb30BAHUS
HEKOTOPBIX BUJOB CICIUATN3UPOBAHHOTO
00opynoBaHusl B pOQecCHOHAIBLHOU cdepe
Ne | KoHtponupyemsl OreHOYHBIE CPE/ICTBA -
o/ e Moaynu/ Kozp!l 1 aTans! HAUMEHOBAaHUE
pasznensl / TeMbl (hopmupoBanus TEKYIINI MPOMEKYTOUH
JUCTIUTLTAHBI KOMIIETEHLIUH KOHTPOJTb ast aTTeCTalysl
1 Paznea I OIIK- CobecenoBanu | DkcnepTHOE
9 e (YO-1), OLIEHUBaHUE
Tect BBITTOJTHEHUS
[TP1-I1P3, MIPaKTUYECKH
KouTponbHbie | X 3aHATHH u©
3HaeT
Bonpocsl kK JIP1 | camocTosaTens
Pedepar HOW paboTHI,
KOHTPOJIbHBIC
BOIPOCHl  TIO
paszaenam
CobecenoBann | DkcniepTHOE
e (VO-2),
VYmMmeer OILICHHUBAHHE
Tect
I1P4-TIP5,




KonTtpomnsHsle
BOIIPOCBI K
JIP2, 3
Pedepar

BBITTOJTHEHUS
MPAKTUYECKU
X 3aHATUH U
CaMOCTOSITENb
HOH paboTHl,
KOHTPOJIbHEIC

BOIPOCHI  TI0

pasnenam
CobecenoBanu | DkcnepTHOE
e (YO-3), OILICHHUBaHUE
Tect
T1P6-11P7, BBIIIOTHEHUS
JIP3-J14
Pedepar MPAKTUIECKU
KonrponbHast | X 3aHATUH U
Brnaneer pabota
CaMOCTOSITENIb
HOW paboTHI,
KOHTPOJIbHBIC
BOIPOCHl  TIO
paszaenam
Paszgen Il OIIK- CobecemoBann | DKCIIEPTHOE
9 e (YO- 2), OLICHUBAHHE
Tecr BBIINIOJIHCHUS
[TP1-ITP3, MpPaKTUIECKHU
KoHTposmbHBIC | ¢ saparui y
3Haer Bonpocst K JIPL | o\ ocrosrens
Pedepar N
HOH paboTHl,
KOHTPOJIbHBIC
BOTIPOCHI IO
paznenam
DKcrepTHOoe
CobecenoBanu S —
Vmeer e (YO-2),
Tect BBITIOJTHEHUS
ITP4-TIP5,

MPAKTHYCCKU




KonTtpomnsHsle
BOIIPOCBI K
JIP2, 3
Pedepar

X B3aHATHH U
CaMOCTOATENb
HOW paboThI,
KOHTPOJIbHbIE

BOIPOCHI  TI0

paszaenam
CobecenoBann | DkcnepTHOE
e (YO- 2),
Teer OIICHHBAHHE
I1P6-11P7, BBIIIOTHEHUS
KonTtpomnsHsle
MPAKTUYECKU
BOTIPOCHI K
JIP3, 4 X 3aHATHH H
Braneer | Pedepar CaMOCTOSITEIIb
HOW paboTHI,
KOHTPOJIbHBIE
BOMPOCHI IO
pasmenam
Pazgen 111 OIIK- CobecenoBanu | DKCIEPTHOE
9 e (YO- 3), OLICHUBAHUE
Tecr BBITIOJTHEHHS
I1P-T1P3, NPAKTHICCKHA
KOHTPONBHBIC | y sanaruii u
3Haer Bonpockt KJIPT | o\ 1o crosrens
Pedepar N
HOW padoTHI,
KOHTPOJIbHBIE
BOTIPOCHI IO
paszaenam
CobecenoBann | DkcniepTHOE
e (VO- 2),
Teer OIICHHBAHHE
11P4-11P5, BBIIIOTHEHUS
VYmMmeer KonTtpomnsHsle
MPAKTUYECKU
BOTIPOCHI K
JIP2,3 X 3aHATHUH W
Pedepar

CaMOCTOATECIIb




HOH paboTHl,
KOHTPOJIbHbIE

BOIPOCHI 11O

pasznenam
CobecenoBann | DkcnepTHOE
e (YO- 2),
Teer OILICHUBAHUE
[1P6-I1P7, BBITIOJIHCHUS
KonTtpomnsasie
MPAKTUYECKU
BOTIPOCHI K
JIP3, 4 X 3aHATHH H
Braneer | Pegepar CaMOCTOSTEIIb
HOW pPaboThI,
KOHTPOJIbHBIC
BOIPOCHI  TI0
pasmenam
Paszgen IV OIIK- CobecenoBanu | DKCIIEPTHOE
9 e (YO-4), OIICHUBAHUE
Tecr BBITIOJTHEHHS
ITP8-TIP11, NPAKTHICCKHU
KOHTpOsbHbIC | 4 noparis o
3Haer sonpockl K JIPT 1o crosrens
Pedepar N
HOW paboTHI,
KOHTPOJIbHBIE
BOIIPOCHI T10
paszaenam
CobecenoBann | DkcnepTHOE
e (YO- 4),
Toer OILICHUBAHUE
11IP14-11P16, BBITNOJIHCHUS
KoHntponsHbie
MPAKTUYECKU
Vneer Bompock k JIP1 )
Pedepar X 3aHATUH U

CaMOCTOSITEIIb
HOW pPaboThI,

KOHTPOJIbHBIC




BOIPOCHI 11O

pasznenam
CobecenoBanu | DkcnepTHOE
e (YO- 4),
Teer OIICHUBAHUE
ITIP17-11P21, BBITIOJIHCHUS
KontponsHasie
MIPaKTUICCKH
Bonpockl k JIP1
Pedepar X 3aHATHH H
Bmaneer
CaMOCTOSITEIh
HOW pPaboThI,
KOHTPOJIbHBIE
BOIPOCHl  TIO
paszaenam
Pasznen V OIIK- CobecenoBann | JkcniepTHOE
9 e (YO-5), OLICHUBAHKE
Tect BBITIOJIHEHUS
IMP13-T1IP15, | mpakTudecku
Koutposnsasle |X 3aHATHH U
3Haet
BOTIPOCHI K | caMocTosTeh
JIP2, 3 HOW pPaboThI,
Pedepar KOHTPOJIbHbIE
BOIIPOCHI  TIO
pazzenam
CobecenoBann | DkcrepTHOE
e (YO-5),
Teer OIICHUBAHUC
T1P13-11P15, BBITIOJTHEHUS
KonTtpomnsusie
TIPaKTUICCKH
BOTIPOCHI K
JIP2,3 X 3aHATHH H
Ymeer Pedepar

CaMOCTOSITEIb
HOW pPaboThI,
KOHTPOJIbHBIC
BOIMPOCHI  TI0

pasaciiaMm




CobecenoBann | JkcnepTHOE
e (YO-5),
OIICHUBaHHE
Tect
I1P13-T1IP15, BBITTOJTHEHUS
KontponsHsie
MPAaKTUYECKU
BOTIPOCHI K
JIP2, 3 X 3aHATUH U
Bnaneer Pedepar
A Gep CaMOCTOSITENb
HOW paboTHI,
KOHTPOJIbHBIC
BOTIPOCHl  TIO
pasznenam
Paszgen VI OIIK- CobecenoBann | DkcnepTHOE
9 e (YO- 6), OLIEHUBaHUE
Tect BBITTOJTHEHUS
MIPAKTUYECKU
X 3aHATHH U
3Haer
CaMOCTOSITEND
HOW paboTHI,
KOHTPOJIbHBIC
BOIPOCHl  TIO
paszaenam
CobecenoBanu | DkcnepTHOE
e (YO-5),
OIICHUBaHHE
Tect
ITP13-T1P15, BBITIOJIHCHUS
KonrponsHasie
MIPAKTUICCKU
BOIIPOCHI K
JIP2, 3 X 3aHATUH U
Ymeer Pedepar
CaMOCTOSI TN
HOW paboTHI,
KOHTPOJIbHbIE
BOIIPOCHl  TIO
pasznenam
CobecenoBann | JkcriepTHOE
e (YO-5), OIICHUBAHUC
Bnaneer Tect
T1P13-T1P15, BBITIOJTHEHUS




KoHTponbHBIE | MPaKTHUESCKH
BOTPOCET K X 3aHATHH U
JIP2, 3
Pedepar CaMOCTOSITED
HOW paboThI,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
pazmenam
Paszgen VII OIIK- CobecenoBann | DkcniepTHOE
9 e (VO-7),
OLICHUBaHHE
Tect
T1P1-11P3, BBIIIOTHEHUS
Pedepar
bep MPAKTUYECKU
X BaHATHH H
3Haer
CaMOCTOSITENIb
HOW paboTHI,
KOHTPOJIbHbIE
BOIIPOCHI  TIO
pasznenam
CobecenoBann | DkcnepTHOE
e (YO-3), OLICHUBaHHE
Tect
T1P7-T1P9, BBITIOJTHEHUS
Pedepar
MPaKTHYECKU
KontponsHas
pabora X 3aHATHH H
YmMmeer
CaMOCTOSITEb
HOH paboTHl,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
pazmenam
CobecenoBanu | DkcnepTHOE
e (YO-3), OLIEHHBAaHUE
Bnaneer Tecr
T1P7-11P9, BBIIIOTHEHUS




JIP3-J14 MIPAKTUYECKU
Pedepar .
bep X BaHATHH U
CaMOCTOSITENb
HOW paboThI,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
paszaenam
Paszgen VIII OIIK- CobecenoBann | DkcniepTHOE
9 e (VO-8),
OI[CHUBaHHE
Tect
T1P1-11P3, BBIIIOTHEHUS
Pedepar
bep MPAKTUYECKU
X 3aHATHH U
3HaeT
CaMOCTOSI TN
HOW paboTHI,
KOHTPOJIbHbIE
BOIIPOCHI  TIO
pasznenam
CobecenoBann | DkcnepTHOE
e (YO-3), OLIEHUBAHHUE
Tect
T1P-ITP9, BBITIOJTHEHUS
Pedepar
MPaKTHYECKU
KontponsHas
pabora X BaHATHH U
Vmeer
CaMOCTOSITENb
HOH paboTHl,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
paszaenam
CobecenoBanu | DkcnepTHOE
¢ (YO-3), OILICHHUBaHHE
Brnageer | Teer
T1P7-11P9, BBIIIOTHEHUS




Pedepar

MPaKTHYCCKU
X B3aHATHH U
CaMOCTOSTEIIb
HOW paboThI,
KOHTPOJIbHBIC

BOIPOCHI  TI0

pazmenam
Paszgen IX OIIK- CobecenoBann | DkcniepTHOE
9 e (V0O-9),
OLICHUBaHHE
Tect
T1P1-11P3, BBIIIOTHEHUS
Pedepar
bep MPAKTUYECKU
X BaHATHH H
3Haer
CaMOCTOSITENIb
HOW paboTHI,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
pasznenam
CobecenoBann | DkcnepTHOE
e (YO-3), OLICHUBaHHE
Tect
T1P7-T1P9, BBITIOJTHEHUS
Pedepar
MPaKTHYECKU
KontponsHas
pabora X 3aHATHH H
YmMmeer
CaMOCTOSITEb
HOH paboTHl,
KOHTPOJIbHBIC
BOIIPOCHI  TIO
pazmenam
CobecenoBanu | DkcnepTHOE
e (YO-10), OLIEHHBAaHUE
Bmaneer Tecr
T1P1-11P3, BBIIIOTHEHUS




Pedepar
KonrponsHas
pabota

MPaKTHYCCKU
X B3aHATHH U
CaMOCTOSTEIIb
HOW paboThI,
KOHTPOJIbHBIC
BOMPOCHL  TIO

pazmenam

B 7 cemecrtpe

Hara/uenens
BLINOJIHEHHS

Bua camocTrosiTeILHOM
padoTsI

IIpumepHbIe
HOPMBI
BpeMeHH Ha
BBINOJIHEHHE

®opma
KOHTPOJIA

2 Hex

H3yyeHue MaTepuajioB
Jgexnuii. [loaroroBka k
NPAKTHYECKHM 3aHATHAM

1 yac

3 men

H3yuyenne maTepuajioB
aexnuid. IloaroroBka k
NMPAKTHYECKUM 3aHATHAM

1 gac

4 Hen

HN3yuyenne marepuajion
Jgekuuii. [logroroska
Npe3eHTauuu u
TeCTHPOBAHHUIO

2 yac

S Hen

H3yyeHue MaTepuajioB
Jgexnuii. [loaroroBka k
KOHTPOJILHOI padoTe

2 yac

6 Hex

HN3yuyenne maTepuajioB
gexmuii. [loaroroBka
Nnpe3eHTaluu u
TeCTHPOBAHMIO

2 yac

7 -8 Hexn

HN3yuyenne marepuajioB
Jgekuuii. [Toaroroska k
HTOr0BOIl K KOHTPOJILHOM
padore

1 gac

HUKP

9-10 Hex

H3yyenune maTepuajion
gexnuii. [ToaroroBka
Nnpe3eHTaly U
TeCTHPOBAHHUIO

2 yac




11-12 nexn

HN3yuyenne marepuajion
Jeknmii. [loaroropka k
NPAKTHYECKUM 3aHATUHIM

1gac

9KP- 3

13 - 14 uen

HN3yuyenne marepuajioB
Jexnni. [loaroroBka
Npe3eHTauun u
TeCTHPOBAHHUIO

2 yac

10

15—-16 nen

HN3yuyenne maTepuajioB
gexmuii. [loaroroBka
Nnpe3eHTaluu u
TEeCTHPOBAHMIO

2 yac

11

17 - 18 men

HN3yuyenne marepuajioB

Jgekuuii. IToaroroska k

HUTOr0BOIl KOHTPOJILHOM
padore

2 yac

HUKP

B 8 ceMmecTpe

JaTa/uenens
BLINOJIHEHHS

Buja camocrosiTe1bHOM
pa6oTsbI

IIpumepHbIe
HOPMBI
BpeMeHH Ha
BBINIOJTHEHHE

dopma
KOHTPOJIS

2 Hex

HN3yuyenne maTepuajioB
aexkuuii. IloaroroBka k
NMPAKTHYeCKUM 3aHATHAM

4 gac

3 men

H3yyenune maTepuajion
aexnuii. [ToaroroBka x
npaKanecng 3AHATHUAM

2 yac

4 Hen

H3ydenne maTepnajion
aexumid. [TogroroBka
Nnpe3eHTalum u
TeCTHPOBAHUIO

4 gac

S Hen

HN3yuyenune marepuajioB
Jexnuii. [loaroroska k
KOHTPOJIBHOM paloTe

2 yac

6 Hen

HN3yuyenune maTepuajioB
gexnuii. [Toaroropka
Npe3eHTalNd
TeCTHPOBAHUIO

4 yac




6 |7-8mnex H3yyenne matepuajion 2 yac HUKP
Jeknmii. [loaroropka k
HMTOr0BOI K KOHTPOJIbHOM
padote

7 |9-10 Hen H3yyenne matepuajion 4 gac T
Jexknuii. Iloaroroska
Npe3eHTALNH U
TeCTHPOBAHHIO

8 11-12 nen | U3yueHnue MaTepuaioB 24ac IKP- 3
Jgexuuii. [loaroroska k
MPAKTHYECKUM 3aHATHAM
9 |13-14 nen H3yyenne maTepuajion 4 yac I, T
Jgexuuii. [Toaroroska
Mpe3eHTALNH U
TeCTHPOBAHHIO

MeTtoauueckue PEeKOMEeHJaluu, onpeaeasaouue nmpoueaypbl OoeHUBaHUSA
pPe3yJbTaTOB 0CBOCHUSA IUCHUIIJIHHBI
3aI[aHI/ISI U1 CaMOCTOATEIBHOTO BBIIOJIHEHHWA BKIIOYAKOT IIOBTOPHYHO

npopaboTKy MaTepPHAIOB IPAKTHICCKUX 3aHATHH C LIENbIO MOJATOTOBKU K OTYETY IO
UTOTOBOM aTTECTAIMH MO JUCIUIUIMHE B BUJIC 3a4eTa B / CEMECTpE U SK3aMeHa B 8
ceMecTpe.

. 100-86 0aiIoB BBICTABISIETCS CTYCHTY, €CJIN CTYJICHT BBIPA3Wl CBOE MHEHUE
no chopMyIUpOBaHHOI mpobIeMe, apryMEHTUPOBANl €ro, TOYHO OIpeie-IHB ee
coliepKaHWe W COCTaBiLsitonue. IIpUBeNeHBl NaHHBIE OTCYECTBEHHON U 3apy-
0e)KHOIT TUTEpaTyphl, CTATUCTHIECKHE CBEICHHUS, MHPOPMALKs HOPMATHBHO ™ TIpa-
BOBOTO xapakTepa. CTy[eHT 3HAaeT M BIaJCEeT HABBIKOM CaMOCTOSITEILHON HCCIe-
JIOBATEJIbCKOW pabOoThl MO TEME HCCIESIOBAHUS, METOJAaMHU U TPUEMaMH aHAI3a
TEOPETHYESCKUX /MM MPAKTUUECKHUX ACTIEKTOB M3y4aeMoii ooactu. DakTiHyeckux
OMHOOK, CBSI3aHHBIX ¢ MOHUMAaHKEM MpoOJIeMbl, HET; Tpadudecku padbora odopm-
JIeHa TIPaBUIIBHO

. 85-76 OamnoB — pabora XapakTepU3yeTcsi CMBICIOBOW IEIbHOCTBIO,
CBSI3HOCTBIO U MOCIICIOBATEILHOCTHIO U3JIOKEHNUS; TOMyLIeHO He Oonee 1 ommbOku

npu 0OBSICHEHWH CMBICIIA WK coJiep KaHus poOeMsl. J[iis apryMeHTayu npuso-



JITCSL JaHHBIE OTEUECTBEHHBIX U 3apyO0eKHbBIX aBTOPOB. [IpoaeMoHCTpUpoBaHs! Hc-
CJIEZIOBATENLCKUE YMEHHS M HAaBBIKK. DAaKTHIECKUX OMIMOOK, CBSI3aHHBIX C TOHUMA-
HUEeM npobieMsl, HeT. JlomyeHs! ogHa-1Be omMOKN B 0(OpMIIEHHN paOOTHI

. 75-61 Gamr — CTYACHT TPOBOAUT JOCTATOYHO CAMOCTOSTCIHHBIN aHAIN3
OCHOBHBIX 3TaloB M CMBICJIIOBBIX COCTABILIIOIIMX MPOOJIEMBI; TOHUMAET 0a30BbIe
OCHOBBI 1 TEOpETUYECKOe 000CHOBaHKE BEIOpaHHO! TeMbl. [IpuBIeYeHbl OCHOBHBIE
WCTOYHHUKH MO paccMaTpuBaeMoit Teme. [lomyieHo He Oojee 2 omMOOK B CMBICTE
WX COfiep KaHuH po0eMbl, ohopMIIeHUH PabOThI

. 60-50 GamioB — paboTa mpeacTaBisieT cOOOW MepecKa3aHHbIA WM TOJ-
HOCTBIO NEPENUCAHHBIN NCXOTHBIN TEKCT 0€3 KaKuX ObI TO HU OBIJIO KOMMEHTApHEB,
aHanmm3a. He packpbITa CTpyKTypa M TEOpEeTHYEcKasi COCTaBIstomas TeMbl. Jlomy-
IIEHO TpH WK Oosiee TpexX OmMMOOK B CMBICIOBOM COJIEPYKAHWU PACKPHIBAEMOM

po0IeMEl, B 0(OPMIICHAN PaOOTEHI.

OuneHoYHbBIE cpeacrsa ajst l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

Tekymias arrecTauust CTYJEHTOB IO JAUCHMIUIMHE «MeIunuHCKas
JJIEKTPOHHUKA» IPOBOIUTCS B COOTBETCTBHH C JIOKaJIbHBIMUA HOPMAaTUBHBIMH aKTaMH
JAB®Y wu sBusercs oOs3arensHON. Tekymas arrecTanusi MO JUCHUIUIMHE
«MeauuHCKas 3JEKTPOHUKA» TPOBOAUTCS B (hOpME TECTUPOBAHUS, OIPOCOB II0
TeMaM, JJabopaTOPHBIX ¥ KOHTPOJIBHBIX PadOT.

IIpumepnovle mecmoegyvie 3a0anus.

IlepeyeHb KPaTKUX TeCT — ONPOCOB M0 OCHOBAM MEANIUHCKOM

IJIEKTPOHUKHA

Jatuuku - ycTpoiicTBa, KOTOpBIE IPeoOpas3yroT:
a) MaJible HaNpsDKEHUS B HAIPSDKEHUS OOJIbIeH BETMIMHBI
b) anexkTpuyeckre BEIMUUHBI B HEAIEKTPHUECKHUE

C) HEBJICKTPHUICCKUEC BSJIMUYMUHBI B DJICKTPUYCCKHUEC



Ha3znauenue ycrpoiictB oroOpaxenus HHGOpMaIyu:

a) MPEeCTaBICHUE MEUKO-Onoornueckoil uupopmaimu B popme, ya00HOM
JUTSL BOCTIPHSTHUS

b) mpeoOpazoBaHmEe CBETOBOM YHEPTHUX B YHEPTHIO DIECKTPHISCKOTO TOKA

¢) mpeoOpa3oBaHue HEAIEKTPUICCKUX BEIIMIMH B DIICKTPUICCKUE

I'eHepaTop CHHYCOMIATIbHBIX KOJIeOaHHUI IPEAHA3HAYUCH ISl IOy YCHHS:
a) IMIYJIbCHBIX KOJIeOaHUH
b) rapMOHUYECKUX INEKTPOMATrHUTHBIX KOJICOAHUI

C) JIEKTPOMArHUTHBIX KOJIeOaHNH CII0XKHOM (popMBI

[Tpu nomemennn 00bEKTa MEXKAY IEKTPoaMy B anmapate Y BU-tepanmn:
a) HapyIIaeTCsl aMILTUTYIHOE YCIOBHE IeHEePAIin

b) nzMeHsiercsi COOCTBEHHAsI 4aCTOTa KOHTYpa TallUeHTa

C) U3MEHsIeTCsl COOCTBEHHAsI 4acToTa KoJieOaHHil Koie0aTeIbHOTO KOHTYpa

reHepaTopa

Jlns ipeobpa3oBaHusl MajbIX DIIEKTPHUECKAX CHTHAJIOB B DJIEKTPHUCCKHE
CHUTHAJIBI OOJIBIICH BENYNHBI UCTIONB3YIOTCS:

a) TaTYNKU

b) ycunurenn

C) TeHepaTopsbI

d) perucrpupytoliue ycTpoucTBa

3aBUCHMOCTh KOY((DHULIUCHTa YCHUIICHHS YCHIMTENS OT YacTOThI BXOJIHOTO
HaIpsHKEHUS IPU MOCTOSHCTBE €r0 aMIUIUTY/Ibl Ha3bIBAETCS:

a) BXOJJHOHM XapaKTepUCTUKOM

b) aMmIMTY1HOM XapaKTepUCTUKON

C) YaCTOTHOW XapaKTEPUCTHUKON

d) mozocoit mporryckaHus



JTMTenpHOCTRIO May3bl IMITYJIBCHOTO TOKA Ha3bIBACTCSL:

a) MHTEpBAJ BpPEMEHM OT Hayaja HUMITyJIbca JO0 Hadajla CJEIYIOIIEero
UMITyJIbCa

b) uHTEpBaT BpeMEeHH OT KOHIIA HMITYJIbCa 0 Havyaja CJIeAyIOIIero UMITYJIbCa

C) HWHTEPBAJI BpEMCHHU OT Ha4dajia UMITyJIbCa 10 KOHIIa 3TOIr0 UMITyJIbCa

WmnynbcHple — KONMeOaHHS — OPAMOYTONBHOH — (OPMBI,  CO3IaBaeMbIe
MYJIBTHBHOPATOPOM, MOT'YT HCITOJIB30BATHCS TS LIEIICH:

a) Tepanuu

b) muarHoCTHKH

C) Tepanuy U AUATHOCTUKA

['eHepaToOpbl CHHYCOMAANBHBIX 3JICKTPOMATHUTHBIX KOJICOAHHH COCTaBILIIOT
OCHOBY:

a) annapaToB Uil ralbBAHH3ALMU

b) anmaparos s YBY - Tepanuu

C) anmapaToB JUisl 3J1eKTpodopesa

K ycTpoiictBamM oToOpakeHHss MHPOPMAIIMH OTHOCATCS:
a) CaMOITUCITBI

b) ncTounMKM TIEpEMEHHOTO TOKA

C) JaTYUKH

d) ycunurenu

Ycunurens SBasSeTcs OJHON UX OCHOBHBIX COCTABHBIX YaCTEH:
a) ammmapata Y BU-tepammn

b) anexrposramudanorpada

C) ammaparta Jyis TaJlbBaHU3aIAN

d) reHepaTopa CHHYCOUTATEHBIX KOJICOaHIA



YcroBus yCHICHHS 3IEKTPHUYECKIX CUTHAIOB 0€3 HCKaXeHNH OTPEaeIsTIOTCS
C TIOMOMIBIO:

a) BXOJJHOHM XapaKTEPUCTHKH YCUIIUTEIS

b) aMIIMTYIHOM M YaCTOTHOM XapaKTePUCTUK yCHIINTEIS

C) BBIXOHOM XapaKTECPUCTHUKHN YCUIIUTCIIA

Koadduumenr ycusiaeHuss  ycunmrenss [P HW3MEHEHMHM  YacTOTHI
SIIEKTPHUYECKOTO CHTHANA B MPEAETax MOIOCHI POy CKAHMS:

a) ocTaéTcs MOCTOSHHBIM

b) ymensbmmaercs

C) YBEITMUHBACTCS

OpHO¥ N3 OCHOBHBIX COCTABHBIX YacTeH 3J1eKTpokapanorpada siBIseTcs:
a) KOHTYD TalyeHTa
b) reneparop cuHyCOMIAIBHBIX KOJIEOAHUI

C) PIEKTPOHHBIA YCUITUTEINH

JTUTENEHOCTBIO UMITYJIbCA HA3bIBACTCS:

a) MHTEPBaJ BPEMEHH OT HayaJla OJJHOTO MMITYJIbCa IO Havyala CICIyIOIIEero
UMITYJIbCa

b) uHTepBas BpeMEHH OT Havalla HMITYJIbCa J0 KOHIIA ATOT0 UMITYJIbCa

C) MHTEpBal BPEMEHH, B TEUCHHE KOTOPOrO HANpsHKEHHE HapacraeT a0

MaKCHUMaJIbHOI'O 3HAYCHHA

[pocreiimias (pyHKIIMOHANBHAS cXeMa MPUOOpA METUIIMHCKOW TUATHOCTHKH
COCTOHT M3 MOCIEI0BATEIIBHOCTH YCTPONCTB:

a) reHepaTop — Npeodpa3oBaTeb— YCHIUTEIb

b) ycrpoiictBO chéMa — DINEKTPOHHBIA YCHIUTEIb — YCTPOHCTBO

oToOpaskeHHsT MHPOPMAIIH



C) AJIEKTPOHHBII YCUIIUTENb — JIATYUK —> CAMOIIHCEL]

IIpu ycuiieHnu 3IEKTPUYECKUX CUTHAJIOB YCUIUTEIIEM:

a) He JI0JDKHA U3MEHATHCS (PopMa yCHITMBAEMbIX CHTHAJIOB

b) He TOMKHA U3MEHATHCS aMIUTUTY/1a YCHIINBAEMBIX CUTHAJIOB
C) He J0JKHA U3MEHATHCA MOIIHOCT YCHIIMBAEMbIX CUTHAJIOB

d) nomKHO OBITH UI3MEHEHHE YaCTOThl YCUIIMBAEMOTO CHTHAJIa

[Ipu YBY — Tepanuu, BO3ACUCTBYIONIMM HA YeTI0BeKa (haKTOPOM SBISETCS:
a) JIEKTPOMArHUTHBIE BOJTHBI

b) mepemMeHHOE IIEKTPHUECKOE TTOJIE

C) mepeMeHHOe MarHUTHOE TI0JIe

d) mepeMeHHBIH IEKTPUICCKUI TOK

€) MOCTOSIHHBIN JIEKTPUUECKHUIT TOK

Ipu quatepMum, BO3ACHCTBYIOIINM Ha YeI0BeKa (PaKTOPOM SIBIISICTCSI:
a) DIICKTPOMArHUTHbIE BOJTHBI

b) mepeMeHHOE IEKTPUIECKOE MMOJIe

) epeMEHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH IEKTPUICCKUI TOK

€) MOCTOSIHHBIN 3JIEKTPUIECKHUIT TOK

Ipu HHIYKTOTEPMHH, BO3ACHCTBYIOIINM Ha YeoBeKa (DAKTOPOM SBIISIETCS:
a) DIICKTPOMArHUTHbIE BOJTHBI

b) mepeMeHHOE JIEKTPUIECKOE MOJIe

C) mepeMeHHOe MarHuTHOE ToJIe

d) mepeMeHHBIH IEKTPUICCKUI TOK

€) MMOCTOSTHHBIN 3JIEKTPUIECKHUIT TOK

I[Mpu CMB u IMB — Tepanuu, BO3ACHCTBYIONIMM Ha 4eJIOBEKa (aKTOpOM



SABJIACTCA:
a) OJICKTPOMArHUTHBIC BOJIHBI
b) mepemMeHHOE IIEKTPHUECKOE TTOJIE
C) mepeMeHHOE MarHUTHOE TI0JIe
d) mepeMeHHBIH AIEKTPUICCKUI TOK

e) MMOCTOSIHHBIN SHGKTpI/I‘{eCKI/Iﬁ TOK

[pu ranpBaHM3aK BO3ACUCTBYIONIMM Ha YeJIOBeKa (haKTOPOM SIBIISETCS:
a) QJIEKTPOMArHUTHBIC BOJIHBI

b) mepemMeHHOE IEKTPHUECKOE TTOIE

C) mepeMeHHOE MarHUTHOE TI0JIe

d) mepeMeHHBIH AIEKTPUICCKUI TOK

€) MOCTOSIHHBIN 3JIEKTPUIECKHUIT TOK

[Ipumenenne YBU — Ttepanuu Ha uacroTax, HOpUHATBIX B Poccuw,
3¢ dEeKTUBHO IS IPOTpeBa:

a) IUAJIEKTPUYECKIX TKaHEeH opraHu3Ma 4eJoBeKa

b) IpoBOIAIINX MEKTPUIECKHI TOK TKaHEW OpraHu3Ma 4eloBeKa

) caboIPOBOISIINX TKAaHEH

[Mpumenenne Metona quaTepMuu SPPEKTUBHO VIS IPOTrPeBa:
a) cIIabOTPOBOIIIINX TKAHEH OpraHn3Ma YelIOBeKa
b) mpoBOSIINX DIEKTPUIECKUN TOK TKAHEH OpraHu3Ma 4ejoBeKa

C) METOJ] YHMBEpCAJIEH, IPUMEHSETCS U B IIEPBOM, U BO BTOPOM CIIy4asx

[Mpumenenue MeTona HHIYKTOTEpMHHU 3 (GEKTUBHO VIS IPOTrpeBa:
a) IM3JIEKTPUUECKUX TKaHEeH opraHu3Ma 4ejJoBeKa
b) mpoBoASIINX ANEKTPUIECKHH TOK TKaHEH OpraHu3Ma 4ejJoBeKa

C) MCTO/] YHUBEPCAJICH, IPUMEHACTCA U B IICPBOM, U BO BTOPOM CJIydasaX



JlaTuuky, B KOTOPBIX TMOJA BIMSHHUEM U3MEPSEMONW HEIIEKTPUUIECKON
BEJIMYHMHBI IPOMCXOJUT U3MEHEHHE OJTHOTO M3 €TO TapaMeTPOB, HA3bIBAIOTCS:
a) aKTUBHBIMHU

b) maccuBHBIMHE

Jlatunkn,  KOTOpble  MPeoOpasyloT  HEINICKTPHUUCCKHE  BEIHYHHBI
HEMOCPE/ICTBEHHO B JIEKTPHUYECKHE (TOK, HATIPSDKEHIE), HA3BIBAIOTCS:
a) aKTUBHBIMU

b) maccuBHBIMU

Kakoii W3 mepeyucIeHHBIX JJIEMEHTOB BXOIUT B COCTaB TIeHeparopa
CHUHYCOUIAIBHBIX KOJIeOaHMH?

a) DIIEKTPUYECKUI BEHTUITh

b) konebarenbHbIN KOHTYP

C) AMeKTpUYeCKud HUIBTP

d) narumk?

Kakoe (usnueckoe siBJIeHHE UCTIOIB3YETCS IS TOMYYEHHUs HHIYyKIIHOHHOTO
TOKa B KOJIeOaTeTbHOM KOHTYpE?

a) TepMOBJICKTPOHHON SMHUCCUH

b) anexTpoMarHUTHOW MHAYKITAH

) IpeoOpa3oBaHus TEIIOBOH SHEPTHH B JICKTPUUECKYIO?

WneanbHeblii KojeOaTENbHBII KOHTYpP COCTOUT U3:
a) KOHICHCATOPA U AKTHBHOTO CONPOTUBIICHHS
b) kaTymky MHAYKTHBHOCTH M KOHIEHCATOPA

C) HCTOYHHKA TOKA U KATYIIKH HHIYKTHBHOCTU

d) AKTUBHOT'O COIPOTUBJICHUS U KaTYIIKN HHAYKTUBHOCTH

KonTyp nanuenTa B annapartax YBY - Tepanuu u MHIyKTOTEPMUHU:



a) NOAKIIIOUEH HEMOCPECTBEHHO K aHOJHOM LIeTIH reHepaTropa
b) MHIYKTHBHO CBsI3aH C KoJieOaTeIbHBIM KOHTYPOM I'eHepaTopa

C) BKJIFOYCH B LICTIb CMCIICHUS TpHUOJaa

KonTyp nanuenra B annaparax ains YBU-repanuu 1 HHAYKTOTEpMUU IIEPE],
[POBEJCHUEM MPOLEAYphl HACTPaUBaeTCA:

a) Ha YacTOTy KoJiebaTeIbHOTro KOHTYpa reHepaTopa

b) Tak, 4TOOBI BBINOJIHWIOCH AMILUIUTYAHOE YCIIOBHE T€HEpaIHU

C) Tak, YTOObI BBITIOJIHWIOCH (Da30BOE YCIIOBUE T'eHEPALIUH

Yacrora kosebaHmii TepameBTHUecKoro KoHTypa YBUY — ammapara
OIIpEIENACTCS:

a) 9JEKTPOEMKOCTHIO KOHJEHCATOpa W HMHIYKTUBHOCTHIO  KaTYIIKH
UHyKTUBHOCTHU TE€PANEBTUUECKOTO KOHTYpa

b) wacroroit konebanuit LC -reneparopa

C) TEIIOBBIM (P (PEKTOM MpH NPOBEAESHUU TEPATIEBTHYECKOM IPOLIE Ty PhI

CoOCTBEeHHYIO YaCTOTy KoJieOaHMii TepaneBTUYeCKOro koHTypa YBY —
anmnapaTa MOXXHO BeMUCIUTH 1Mo Gopmynie (L u C — HHAYKTUBHOCTD U EMKOCTH

KOHJICHCATOpPA):

Kakne nckaxenus Oynayrt HabGmromathes mnst Usx = 0,01Cos(2n-50t) [B] B
ycunutene ¢ nojocoit npomyckanus 0,1 - 100 I'm u Ukp = 0,02 B?

a) aMIUTUTYJHBIE

b) aMIIMTYIHBIE U YaCTOTHBIC

C) 4aCTOTHBIE

d) uckaxxenuii He Oynet?

AMIUTUTYAHBIX HCKKEHUH YCHIIMBAEMOTO CUTHAIA He OYZET, €CIIu:

a) Usx > Uxp



b) Usx < Ukp

YacToTHBIE UCKAXKEHUS MOTYT HAOIOATHCS TPU YCHIICHUU:
a) TOJIBKO MPOCTHIX CUTHAIIOB
b) TONBKO COKHBIX CUTHAJIOB

C) MOOBIX CUTHAJIOB

Ha Bxox ycunutens ¢ nonocoit npomyckanus 10 - 200 I'm u Uxkp = 0,05 B
MOJIaeTCsl CHHYCOUJANIbHOE HampsbkeHue ¢ yactoroit 500 ' u ammuryznoit 30 MB.
Kakne nckaxenns O6ymyT HaOIIOAATHCS ISt 3TOTO CUTHasa?

a) aMIUINTYIHbIC

b) wacToTHbIC

C) aMIUIUTYIHbIE U YaCTOTHBIE

d) Hukakue?

YacTOTHBIX MCKQKEHUH YCHIIMBAeMOT'0 CHUTHaIa He OyIeT, eclu:
a) aMIUINTY/a HalpsDKEHUs He MPEBBIAET KPUTHYECKOTO 3HAUCHHS
b) BCe 4acTOTHI €To CreKTpa HaXOIATCS B MPe/IesiaX IOJIOCH IPOIYCKaHUs

C) KOB(b(l)I/IHI/IGHT YCUIICHHA HC MCHACTCA B IMTPECACIIAX MMOJIOCHI IPOITYyCKaHUA

AMILTATYTHBIE HCKaKEHHUS MOTYT HAOI0IaThCS IPH YCHIICHUH:
a) TOJIBKO MPOCTBIX CHTHAJIOB
b) TONBKO CIIOKHBIX CUTHAIIOB

C) TeX U Opyrux

DopMmupyromye ey npeaHasHaueHbl IJIs:
a) TeHEPUPOBAHUS UMITYJIECHBIX HANIPSKCHUN
b) mpeoOpazoBanus HOPMBI HMITYJIECHBIX M CHHYCOUIATBHBIX HAIPSKCHHUN

¢) mpeoOpazoBaHus GOPMBI TOIBKO CHHYCOUIATBHBIX HAIPSHKCHUN



YcnoBueM nuddepeHInpoBaHus IPAMOYTONbHBIX UMITYJIbCOB HANPSDKEHUS
RC - mensto sBusiercs (R — ommyeckoe comportuBienne, C — 3IEKTPOEMKOCTh
KOHJICHCATOpPA):

a) JUINTETBHOCTH nMIynbca > RC

b) mmTensHOCTH MMITyNBCa >> RC

¢) JUINTENBLHOCTh uMmynbca < RC

d) nmurenpHOCTH UMITyNIBCa << RC

[pu nuddepeHMpPOBaHNM NPSMOYTOJIBHBIX HMITYJIBCOB  MOJIyYalOTCS
HUMITYJIbCBHI:

a) OCTPOYTOJIbHBIE OTHOIOJISIPHBIC

b) ocTpoyrombHBIE Pa3HOOISIPHEIC

C) TPEyTOJILHBIE OHOTIOJISIPHBIE

[Ipyu UHTErPUPOBAHKUH MPSMOYTOIBHBIX UMITYJIECOB MIOTYYalOTCsl UMITYJIbCHI:
a) OCTPOYTOJIbHBIC OAHOIOJISIPHEIC
b) ocTpoyronbHbIe Pa3HOMOISPHBIE

C) TPEyTOJIbHBIE OJHOMOJISIPHBIE

YcrioBreM MHTETpUPOBaHUSI MPSIMOYTOJIBHBIX UMITYJIbCOB HanpspkeHust RC-
nenpto sBusercss (R — omuueckoe comporuBnenne, C — 3IEKTPOEMKOCTH
KOHJICHCATOpPA):

a) IIUTeIhbHOCTh uMmyisca < RC

b) mmrenbHOCTh UMIyIbca << RC

C) IIUTENBHOCTh UMIyisca > RC

d) nmurenbHOCTH UMITyIIECA >> RC

€) JUINTEeLHOCTH nMIynbca = RC

Kakas w3 QJICKTPUYCCKUX ueneffl, I/I306pa)KéHHBIX Ha CXEMax, SABJISCTCA

WUHTETpUpYoIeii?



Kakasgs u3 siexkTpuueckux nemnei, m300paXEHHBIX Ha CXEMaX, SBIISETCS

nmud hepeHIUpyomeii?

Kakas e n3o0paxkena Ha cxeme?
a) HHTETPUPYIOIIAsT
b) muddepenuupyromas

C) HU Ta HH Apyras’?

Kakas e n3o0paxkena Ha cxeme?

a) HHTETpUpPYIOIIas
b) muddepermmpyromas

C) HU Ta HH Apyras’?

HmmybcHOE HAaNpsDKEHHE, H300pak€HHOE Ha TpadHKe, MMEEeT aMILUTUTYLY:
a) 30 mB
b) 20 MB
¢) 60 MKc

NmnynbcHoe HanpshKeHUE, n300pakEHHOE Ha rpaduke, UMEET ITMTEIHLHOCTD
UMITyJIbCA!

a) 40 Mkc

b) 10 mkc

¢) 20 MKc

WminynbcHOE HanpshkeHUe, U300pakEHHOE Ha rpad ke, UMEET JUIMTEIbHOCTD
nays3sl:
a) 10 mkc

b) 20 mxc



¢) 40 Mkc
d) 60 mxc

HmnynbcHOE HanpsbkeHue, n300pakEHHOE Ha TpaduKe, MEET IEPHO:
a) 10 mkc
b) 20 mkc
¢) 40 Mkc
d) 60 mMkc

OCHOBOI1 TIPHOOPOB JUI PETHCTPAIMH BBICOKOYACTOTHBIX IPOLECCOB
SIBJISIFOTCSL:

a) CaMOTTUCITBI

b) aKTHBHBIC U TACCUBHBIC JATUYUKH

C) AJIEKTPOHHO-ITy4YeBbIE TPYOKH

d) reHepaTopbl CHHYCOMJANTBHBIX KOJIEOAHUI

OCHOBHBIMH XapaKTEPUCTUKAMU YCTPOWCTB PETUCTPALM U OTOOPAKEHHS
WH(POPMALIUH SBISIOTCS:

a) pa3Mepsl yCTpoiicTBa 0TOOpakeHHs HHYOPMAIMU H 9yBCTBHUTEIEHOCTD

b) ckopocTh "pa3BepTKU" PErUCTPUPYEMOTO CHTHAJIA BO BpEMEHH U THAITa30H
4acToT

C) YYBCTBUTCJIBHOCTb U JHUAIIA30H PETUCTPUPYCMBIX HaCTOT

K HH3KOYACTOTHBIM YCTPOWCTBAM OTOOPaKEHMS HHYOPMAITHH OTHOCSTCSL:
a) DIIEKTPOMEXAHNYECKHE CAMOTIHCITBI

b) HCTOYHUKH TTEPEMEHHOTO TOKA

C) TaTYNKU

d) ycuwmurenm

UyBCTBHUTENBHOCTHIO YCTPOMCTB OTOOPaKEHUSI U PErHCTPAlli HHPOPMAITHH



ABJISIETCSL:

a) OTHOIICHHE YACTOTHI OTOOPAKAEMOTO IICKTPUYECKOTO CHUTHANA K €ro
aMILTUTY/IE

b) oTHomeHWME aMIIMTYIBI OTOOP@KEHHOTO CHTHAJA K aMIUIATYJE
0TOOpa’kaeMOro 3JIEKTPUYECKOr0 CUrHalIa

C) NpOU3BEACHHE AaMIUIUTYIbl OTOOPaXEHHOTO CHTHala M aMIUIUTYABI

OT06pa)KaCMOFO QJIEKTPUYECKOI'0 CUTHaJIa

3aBucumocth  kod(¢uimenta  uysctBurenbHoctn (K)  ycrpolicTBa
OTOOpaKeHMsT M perucTpanvd HWH(GOpPMAMH OT YacTOTHl OTOOPaKaeMoro

anexkTpuyeckoro curaaia (f) umeer Bun:

KonTyp nauuenTa B annaparax ¥YBY - Tepanuu u MHIyKTOTEPMUU:
a) NOAKIIIOYEH HeMOCPECTBEHHO K aHOHOI LieTu reHepaTopa
b) MHIYKTHBHO CBsi3aH C KOJIeOATEIIbHBIM KOHTYPOM TeHepaTopa

C) BKJIIOYEH B IIeTIh CMEUICHHUS TPHOAa

VYcnoBueM coriiacoBaHusl KOHTypa NalMeHTa U TeHeparopa B annapare Y BY
SIBIISIETCA:

a) aMIUINTYIHOE YCIOBHE TEHepaluy DSJIeKTPOMAarHWTHBIX KOJIeOaHW B
KOHType TeHepaTopa

b) paBeHCTBO YacTOT 3JIEKTPOMArHUTHBIX KOJIEOAHUH B KOHTYpE MalMeHTa U
B KOHTYypE reHeparopa

¢) (a3oBoe yCIOBHE IeHEpaIli MIEKTPOMarHUTHBIX KOoJIeOaHUH B KOHTYype
reHeparopa

d) coBmaneHue aMIUIMTYIHBIX YCIOBHU B KOHTYpE F€HEpaTopa M B KOHTYype

ImalucHTa

I[aT‘II/IKI/I SABJIAIOTCA OJICMCHTOM:

a) TepaneBTHYECKOH armapaTypbl



b) nuarHocTuyeckux npuOOPOB

C) EKTPOCTHMYJISITOPOB

TwuroBas 6JI0K — cXxeMa IEKTPOHHOTO IMaTHOCTUYECKOTO MPUOOpa BKITIOYAET
B ce0s cleayIonye 00s3aTeIbHBIC DIIEMEHTHI:

a) yCTpOHCTBa Ch€Ma — KOHTYp NalMeHTa — YCTPOWCTBO OTOOPaKEHHUS U
perucrpanmu uHGOpMaIUU

b) ycunuTens 3MeKTPUUEeCKUX CUTHAIOB — YCTPONCTBA ChEMa — YCTPOUCTBO
OTOOpaKEHHS U perucTpaiuy uHpopMalum

C) YCTpOHCTBO ChEMa —> YCHIMTEIF —> YCTPOWCTBO OTOOPaKEHUS U

peructpanuy nHGOpMaIN

Ilpu ycuneHWH CHHYCOMWAAIBHBIX 3JIEKTPUYCCKHX CHTHAIOB BO3MOXKHBI
CIIEIYIOILHE NCKAKCHMS:

a) TOJIBKO aMILTUTYJHbIE

b) TONBKO YaCTOTHBIE

C) aMIUIUTYIHBIC U YACTOTHBIC

d) ¢azoBbie u yacToTHBIC

TepaneBTUyYeCKHil METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YeIOBEKa
(hakTOpOoM SBISETCA TIEPEMEHHOE BBICOKOYACTOTHOE 3JCKTPHUYECKOE IIOJIE,
Ha3bIBACTCS:

a) METOAOM MHIYKTOTEPMUHI

b) meromom YBY — Tepanuun

C) METOIOM IHUaTePMUU

d) meromoM rajgpBaHU3AIUH

TepaneBTudyeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIOUMM Ha YeJIOBEKa
(hakTOpOM SIBIIIETCSI IEPEMEHHOE BHICOKOYACTOTHOE MarHUTHOE TI0JIe, Ha3hIBAETCSI:

a) METOAOM MHAYKTOTECPMUUN



b) meronom YBY — tepanuu
C) METOAOM JHATEPMUH

d) meTomom ramsBaHHU3ANNAN

TepaneBTrdyeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIONIMM Ha YeEJIOBEKa
(akTOpOM ABNAETCA MEPEMEHHBIH BBICOKOYACTOTHBIM 3JIEKTPUYECKUH TOK,
Ha3bIBACTCSL:

a) METOJIOM MHAYKTOTEPMHUH

b) meronom YBY — Tepanuun

C) METOAOM JHaTEePMUH

d) meTomom raikBaHHU3ANNN

TepaneBTUyYeCKHil METOA, B KOTOPOM BO3JCUCTBYIOIIMM Ha YeIOBEKa
(hakTOpOM SIBJISIETCSI TOCTOSIHHBIN JIEKTPHUUECKUI TOK, Ha3bIBAETCS:

a) METOJIOM MHAYKTOTEPMUU

b) meronom YBY — Tepanuun

C) METOJIOM IHaTepPMUHU

d) mero/ioM rajgbpBaHU3AIMH.

OneHo4HBIE CPeACTBA ISl TEKYIIeil aTTecTalNu

Texymass arTecrands CTYJCHTOB IO  JUCHUIUIHHE «MeaurmHCKas
AJIEKTPOHHKAY MPOBOJHUTCSI B COOTBETCTBHU C JIOKAJIbHBIMA HOPMATUBHBIMHU aKTaMH
JABO®Y wu sBnsercs oOs3arenpHOW. Tekymmas arrecTanusi MO JUCHUIUIMHE
«MeauuHCKas 3JIEKTPOHUKa» MTPOBOJIUTCS B (pOopMe KOHTPOIBHBIX MEPOIIPHUSATHUI
(ycTHOrO oOrmpoca, 3alUThl KOHTPOJIBHOM pPabOThI, JOKIa/Ja-TPE3EeHTALUH) I10
OIICHUBAHUIO (DAKTHUECKUX PE3YJITATOB OOYUICHHUS CTYJCHTOB M OCYIIECTBIISICTCS
BEJYIIIUM TIPETIOIaBATEIICM.

OOBeKTaMu OTICHUBAHUS BEICTYIIAIOT:

- yqe6Ha51 JUCHHUITIIINHA (aKTI/IBHOCTB Ha 3aHATHAX, CBOCBPEMCHHOCTL



BBINIOJIHEHHS Pa3IMYHBIX BUJOB 33/IaHUH, OCEL[aeMOCTb BCEX BUJIOB 3aHATHH 110
aTTECTyeMOW IUCIHILINHE);

- CTETIeHb YCBOCHUS TEOPETUIECCKUX 3HAHUI;

- YPOBEHb OBJAJCHHS NPAKTHUYECKUMH YMEHHSMH M HaBBIKAMU II0 BCEM
BUAaM y4eOHOH paboThl;

- Pe3yIbTaThl CAMOCTOATEIILHOM PaOOTHI.

KoHTponbHbIE BOMIPOCH U1 TEKYIIEH aTTeCTallul

1. Hcroynuku OWOCUTHANIOB OdiieKTpudeckoil mnpuponsl. IloHstue o
ouonorenuuanax (bIT). Dnexrpuyeckue XapakTepUCTUKH UCTOYHUKOB BIT.

2. DneKTpudecKue JaTIuKy B MeaunuHe. [I[puHnnn paboTel, yCTpOKWCTBO,
pasHoBuAHOCTHU. [lapaMeTphl JATYNKOB ¥ IOMEXH, CBSI3aHHBIE C X IPUMEHEHUEM.

3. Knaccnpukanus mnomex mpu  3IeKTPOPHU3MUECKHX HM3MEPEHUSX.
[Tpr4uHBL, TPUMEPHI.

4, CTopoHHHME T[OMEXH TIpU DJIEKTPOPU3MUECKHX HW3MEPEHUsIX Ha
6rooobekre. CriocoObl 3alUThI OT CTOPOHHUX ITOMEX.

5. MeTtoandyeckue TOMEXH MPU DIEKTPOPU3MYECKHX HM3MEPEHUSAX Ha
onooobexre. CriocoObl 3alATHI OT METOUYECKUX [TIOMEX.

6. CTpyKTypHas cxeMa M3MepHUTeNs OHONOTeHHUanoB — ycunutens BII
(YBII). TpeboBanus k xapakrepuctukam Y BIL.

7. [TonsaTtre 06 aHaoro-mudpoBoM mpeodOpazoBaHum. JHCKpeTH3anus 1
KBaHTOBaHUe. AnieprypHoe Bpemsi. Kiraccudukarust AL

8. Cratnueckne mapamerpsl ALl JImramudeckue mapametpbl AIIIL.
MIymer  ALIl. CrpykTypHas cxema, MNPUHIWI OEHCTBUA U IapaMeTpsl
napaensHbix AT O0nactu npuMeHeHuUsI.

9. ALTI moce0BaTeNbHOTO CUeTa U MOCIEA0BATEILHOTO IPHOIMKEHHUS.
CrpyKTypHass cXeMma, NpPUHOWN JeHCTBHUA, MapamMeTpbl H  O0COOCHHOCTH
nocienoBaresbHBIX AL pasnmuunoro tuma. O6acTy NpUMEHEHUS!.

10. Mmnorocrynenuarsie  ALIIl. MHOroTakTHBIE  TOCIIENOBATENHHO-

napamensHblie ALTT. Koneepasie AL CtpykTypHas cxema, MpHUHIIHII ISHCTBUS,



napameTpsl 1 0COOEHHOCTH TOCieoBaTenbHO-napauienbHbix ALl paznuynoro
trmna. Obnactu npumenenus. He BBoanm

11. MWurerpupyromue ALIl kak crioco6 60pbOBI C ITIyMamM# M MTOMEXaMH.
Wurerpupytomue curma-nensra AL u nx pasnoBunHOCTH. CTPYKTYpHas cXeMa,
NPUHIMIT JeHCTBUS, MapamMeTpsl U ocodeHHocTH curma-aensra ALl O6mactu
[PUMEHEHUSL.

12. Tlomstne o uudpo-aHamoroBoM npeodOpazoBanuu. Crarudeckue
napametpsl LIAIl. Jlunamuueckue mnapamerpsl LIAIL Hlymer LAIL. O6Gnactu
[PUMEHEHUSL.

13.  CrpykTypHble cXeMbl, NpUHIOUN AedcTBUS u mapamerpbl LIAIT c
CYMMHUPOBaHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHHMUECKUX PELICHUH.

14. Tlomstne o mukpokoHTposuiepax. Knaccnpukamms n ctpykrypa MK.
Haznauenue cTpykrypHbIX 5iemenToB MK 1 X pa3HOBHAHOCTH.

15. Tlomstne o mnpoueccopHoM siape. Knaccudukaims apXUTEKTypbl
npoueccopHoro sAapa. CocTaB M Ha3HayeHUE CTPYKTYPHBIX 3JIEMEHTOB
MPOLIECCOPHOTO S/APA.

16. RS- u UART-mporokosnbl oOMeHa JaHHbIMU. Ha3HaueHue.
Opranm3anuss ¥ XapaKTePUCTHKH MPOTOKOJIOB Ha (U3MYECKOM ypOBHE.
Oco0eHHOCTH OpraHW3alyy TPOTOKOJIOB HA JIOTHYECKOM YPOBHE M YpOBHE
MIPUIOKEHU.

17. USB-mporokon oOMeHa jgaHHbIMH. Hasnauenue. OpraHuzaius u
XapaKTepUCTHKU TPOTOKOJa Ha (uzndeckoM ypoBHe. OcCOOEHHOCTH OpraHM3alnuu
MPOTOKOJIA HA JIOTHYECKOM YPOBHE U YPOBHE MPHUIOKEHUH.

18. 12C- wu CAN-nporokonsl oOMeHa JaHHbIMH. Ha3HaueHue.
Opranmzanust ¥ XapaKTePUCTHKA MNPOTOKOJIOB Ha (U3MUECKOM YypOBHE.
OCOoOEHHOCTH OpraHM3allid TPOTOKOJIOB Ha JIOTHYECKOM YpPOBHE U YpPOBHE
MIPUIOKEHU.

19. 3Bamaum 1MdpoBoH GUIBTpAUM B METUIIMHCKUX 3JICKTPOHHBIX
cucremax. [lomexu W IIyMBl Kak Cily4ailHbIE IpOIECCHl. benmplii myMm © ero

(unpTpanus. YcuneHrne myMoB Mpu GUITBTPALUH.



20. TlonaTme 0 HEPEKYPCHUBHBIX M PEKYPCUBHBIX HUPPOBBIX (UIBTPaX.
CTpyKTypHBIE CXeMbI U(PPOBBIX (PIILTPOB.

21. VMmynbcHas peaknus WACAIBHOTO U PEaATbHOTO (QWIIBTpa, IIOHATHE O
yactore HalikBucTa M TJIaBHOM 4YacTOTHOM juamas3oHe. SIBmenme I'mb6ca u
NPUMEHEHNE BECOBBIX (DYHKIIHH.

22. OnTtuManbHas (unpTpanus. Tpu OCHOBHBIX KpUTEpHs
ONTUMAJBHOCTU. YCIOBHE oNTUManbHOCTH. CHcTeMa JUHEHHBIX YpaBHEHUHN
¢dunprpa Konmmoroposa-Bunepa.

23.  Dranbl METOJUKH PAacYeTOB HEPEKYypPCHUBHBIX HHU(POBBIX (QUIBTPOB.
Pacuer koaddumeHTOB, UMIyIbCHAS PEaKLUs, YaCTOTHAS XapaKTCPHCTHKA Ha
npumepe ¢ursTpa MHK 1-ro mopsiaxa.

24. OxapakTepu3yiWTe OCHOBHBIC THIIbI JATYMKOB, HCIOJB3YEMBIX B
MEIUIMHE U OHOJIOTHH.

25. [laiite ormpejelieHHe BeJIMYMHAM: TMOIPEIIHOCTh MpeoOpa3oBaHusl,
TOYHOCTh U IMAINa30H, HOPOT YyBCTBUTEILHOCTH.

26. U3mepurenbHble  IEMUd  NPSIMOTO U YPABHOBEIIMBAIOIIECTO
npeoOpa3oBaHusl.

27. OxapakTepu3ylTe yCTPOWCTBO M OCHOBHBIE IapaMETPBhl JJIEKTPOJIOB
ANIEKTPOKApAHOrpadoB U eKTpodHIehanorpagoB, METATUYSCKAX M CTEKISTHHBIX
ANIEKTPOJIOB VISl PETUCTPAIIMU BHYTPUKICTOYHBIX U MEMOPaHHBIX MOTEHIIHAJIOB.

28. Pe3uCTHBHBIC JaTYHKH.

29. TlomynpoBogHUKOBBIE (DOTOMPEOOPA30BATEIM H WX HCIOJIB30BaHUC B
MEIHUIIMHCKOH ammapaType.

30. Oxapakrepu3yiiTe 00JaCTH IPUMEHEHHS TEPMOJATIYMKOB B MEJIUIIMHE.

31. I[Ibe3odnexkTpuueckue  MpeoOpa3oBaTeNu:  NPUHIUN  JICHCTBHSA,
KOHCTPYKLIUH, THUIIOBOE IMPUMEHEHHE B TEPaleBTUUECKOH W JHAarHOCTHYECKOH
anmaparype.

32. TlomyunTe OCHOBHBIC COOTHOIICHHS, XapaKTEepU3YyKOUIHE JeHCTBHE

O6paTHI)IX CBs3€l Ha apaMeTpbl UBMEPUTEIIBHOTO YCHUITUTEIIS.



33.  Omnumwure ycTpoiCTBO U MPUMEHEHNE U3MEPUTENBHBIX MOAYJIATOPOB U
JIEMOAYJIATOPOB.

34. TIlpuBenure W OOBSCHHUTE THUIIOBBIE CXEMBI (HIBTPOB B ammaparype
OMOMEeTUIIMHCKOTO Ha3HAUYCHMS.

35. OxapaxTepH3yiTe OCHOBHBIC CXEMbI IOCTPOCHHS I'€HEPATOPOB.

IIpnMepHBIii NepeYeHb BONPOCOB K 3a4eTy
B 7 cemecTpe

Tema 1. BBenenue. OCHOBHBIE TEPMHHBI M IOHATHUS 3JIEKTPOTEXHUKH H
3JIEKTPOHUKH

1. bazoBbIe 3aKOHBI HJIEKTPOHHOMN TEXHUKH.

2. OCHOBHBIE MOHATHS, XapPAKTEPUCTHUKH W COOTHOMICHUS: KOA(QQHUINCHT
nepeaayn, GUIBTPAIHst HIKHUX U BEPXHUX YacTOT.

3. OnepauuoOHHBI YCHINTEIh KaK OCHOBAa JJEKTPOHHBIX YCTPOMCTB.
OcHoBHble XxapakTepucTukd OVY: BXOJHOE U BBIXOJHOE CONPOTHBICHUS,
HANpsDKEHUs] CMelleHus M Apeiida, BXOIHBIE M BBIXOAHBIE TOKH, YacTOTHbIE
CBOMCTBA.

4. CrpykTypHas cxeMa H3MepuTelst OMonmoTeHHHManoB — ycuiaurtens BIT
(YBII). TpeboBanus k xapakrepuctukam Y BIL.

5. Jlunelinple 1 HeNWHEHHbBIE aHAJIOTOBBIE CXeMBbI Ha 0Oa3e aHamoroBeix OVY:
WHBEPTHPYIOIIIE U HE HHBEPTUPYIOLIHNE YCHIINTEIH,

6. Jlunelinple U HeNMWHEHHbIE aHAJIOTOBBIE CXeMbI Ha 0a3e aHayoroBeix OV:
CYMMAaTOpBbl, HHTETPAaTOPbl, aKTUBHBIE (PHIBTPBI, KOMIIAPATOPBI.

7. OCHOBHBIE MOHATHA, XAPAKTEPUCTUKH U COOTHOIIEHHS: KOd(duImeHT
yeunenus: TudGepeHIManbHOr0 curHana, ko3dduiuent ocnabnenus cuHpazHOro
CUTHAJIa, KOAPPUIMEHT PEKEKIMU, YACTOTHBIC CBOWCTBA.

8. IHCTpyMEHTaIIbHBIN YCHITUTENb, PACUET IIapaMeTPOB.

Tema 2. TloHATHE O CHUTHAIAX OUOJIOTHYCCKOTO MTPOUCXOXKACHUS (2 Jac).



1. U3nyuenus yenoBeka u nopoxaaroniye Gpuzndeckue mos, UCroiab3yeMble
JUTS AMATHOCTUKY M TEPAITUH.

2. Kimaccupukanust 1mo BHIY NEPBHYHBIX CHTHAJIOB (OMOIIOTSHIIMANEI,
3JIEKTPOIIPOBOJHOCTh,  OMOMEXaHWYEeCKHEe W aKycTHueckue  d(h(deKTsl,

OroMarHeTH3M M Jp. BU/bI U3ITyYECHUH U (PU3HMUECKUX TONEH).

Tema 3. buonorennmans! kak ocHoBHOU B BC 1 nx namepenue (2 vac).

1. Dnekrpuyeckoe TIOJE€ - OCHOBA IMPOSBICHUS JKU3HEACATEILHOCTH.
[MpoucxoxaeHne OMOTIOTEHITNAIOB, SKBUBAJIICHTHAS cxema ructounnka bIT.

2. BII pa3nu4HbIX GYHKIMOHATLHBIX IPYII )KU3HEACATEIILHOCTH: UX (opma,
aMIUTATYHBIA W YaCTOTHBIA NAma30oHbl MposBiieHUS. CIOCOOBI M TIPOOIIEMBI
peructpanuu bII.

3. Drextpoapl Kak naTduku npu perucrpauuu BIl: Buabl, ocobeHHOCTH
peasu3aluy, SKBUBaJICHTHBIE CXEMbI, METPOJIOTHYECKHE TPEOOBAHUSI.

4. DNekTpoJHbI MOTEHIMAal Kak (pakTop CHCTEMAaTH4eCKOH W CIy4ailHOM
MOTPEIIHOCTA U3MEPEHHUS.

5. O0o01IeHHast SKBUBaNeHTHas: cxema n3Mepenusi bI1 ¢ OnoodwekTa.

Tema 4. Ilomexu npu n3MepeHUsIX Ha OMOJIOTHIECKUX 00beKTax (2 Jac)

1. Tlpupoga W UCTOYHHUKH TMOMEX TPU BJIEKTPO(YU3NOIOTHUECKUX
HCCIEAOBAHUAX

2. Knaccudukanus BII Ha ocHOBe 0000IIEHHOW IKBUBAJIEHTHOH CXEMBbI
WU3MEpEHHUSL.

3. OpraHu3aluMoOHHBIE M METOJOJOTMYECKHE IyTH WCKIIOYCHUS WIN
oca0JieHus ToMeX.

4. TpeboBaHwMsI K BXOIHBIM IenisiM MIT: BX0THOE COTIPOTHBIICHHUE, pa3daiaHC
BXOJIHOTO COMPOTHUBIIEHUs, KO3PPHIMEHT ociabjaeHnss CHH(A3HOTO CHUTHAIIA,

K03 PHUIIMEHT peKEeKINH.



Tema 5. CxeMOTeXHNKa UCKIIOYCHHUS WM OciabiaeHns momex (2 gac)

1. AmnmapartHeie MeToabl 00OpaOOTKM OHOMEIMIIMHCKAX CHUTHAJIOB Kak
CpencTBO OOPHOBI C IIOMEXaMU.

1.1. DxpanupoBanue c 3anynernem uepes OC

1.2. [IpumeHeHne cornacyronMX U HHCTPYMEHTAIbHBIX yCUIIUTEIeH

1.3. CornacoBaHue CHEKTPAIbHBIX CBOICTB CHUrHaJla C YacTOTHBIMU
XapaKTepUCTUKAMH yCHIUTENeH (aHaIoroBas (GUIIbTpaIus),

1.4. [Ipumenenue TpanchOPMATOPHBIX U ONTHYECKHUX MPeoOpa3zoBaTeei.

2. OO0oOlICHHBIE SKBUBAJICHTHBIE W CTPYKTYpHbIE cXeMbl. OCHOBHEBIC
xapakrepuctuku. CooctBeHHbIe IyMbl OY.

3. ITlpuMeHEHHE BCIOMOTATEIBHBIX YCTPOWCTB: BTOPHUYHBIE HCTOYHHKH
MUTaHUs, YCTPOMCTBA KaIHOPOBKH, YCTPOWCTBA 3aIIUTHI OT IEPEHANPSDKECHUS 10

BXOIIy.

Tema 6. Ludposas ¢punbTpaiys Kak cCpecTBO ocyiadbieHus nomex (2 yac).

1. Hudpossie punbtpel (LID). O6mme noustus: HUD (KUX-punbtpsi),
PIH® (BUX-¢punbrper). 2. OcHoBHble noctouHctBa 1[D. WMmmynbcHas peakiust
¢unpTpoB. PYHKINS OTKIHKA.

3. OnpeneneHre nMITyJIbCHOU peakiun. [lepenatounbie pyHKIUU GUIBTPOB.

4. YacrotHble XapakTepuCcTHUKH ¢GuibTpoB. OOmue mnousTHs. OCHOBHBIC
CBOICTBA.

5. BzaumHas xoHBepTauus TUIOB (HUILTPOB. THUIOBBIE METOABI pacyera M
ONTUMH3ALNU QUIBTPOB.

6. [TousTHe 0: TIIaBHOM YaCTOTHOM JMana3oHe, yacrore HalikBucra, iBeHun
I'ubGca, BeCOBBIX DYHKITHSX.

7. Ctpyxrypasie cxemsl LI®. I'padsr puibrpoB. CoennHeHUsT GHIBTPOB.

8. ®unpTpsl Ccny4alHBIX CHUTHAIOB. PU3MUEcKas CYIIHOCTh (QHUIbTpAIU

ITYMOB 1 ITOMEX. 9. Ocobrie BU/IBI (bHJ'H:TpOBI CIIQXKUBArOMe, OIITUMAJIbHBIC.



Tema 7. OOoOmeHHass CTpyKTypHas cxema 3JekTpoHHoro MII
3IEKTPO(U3NOTIOTHIECKOTO Ha3HAYeHUs (2 Jac)

1. O606menHas cTpykTypHas cxema 3ekTporHoro MII. Kommonentsr MIT
B CTPYKTYpE, KpaTKas XapakTeprucTHKa (hyHKIHH, CBOMCTB 1 TpeboBanuii. Ocobble

1 001I11e KOMITOHEHTHI CTPYKTYphI MIT.

Tema 8. MUKpPOKOHTPOIIEPHl KaK CpPEACTBO MHTEIUIEKTyalu3alud

MEIUIMHCKOM TEXHUKH JII000r0 YpoBHsI (2 4ac).

1. Hcropus pasButusi MukpokoHtpowiepoB (MK), umx mecto, poms u
MEePCHEeKTHBHl B 00pabOTKe MEAWIMHCKHUX curHanoB. Kiaccudukanus meneBoro
HaszHaueHnss MK no pasmepy nanubiX (8-mu, 16-m, 32-X) U CTpyKType KOMaHJ
(CISC u RISCO).

2. Tlonatue o TPUHCTOHCKOW M TapBapiackoil apxurektype MK. Bums
mamsta B MK, HazHaueHne 1 0COOEHHOCTH.

3. [ToHsATHE O CTPYKTYpE M OpraHU3aLUH IPOLIECCOPHOTO AApa: apU(YMETHUKO-
JIOTHYECKOe YCTPOUCTBO, aKKyMYJISTOPHI, LUKIMYECKOE CABUTOBOE YCTPOMCTBO,
JOTIOTHUTENBHBIN YMHOXHTENIb-CyMMATOp, IIMHHAS CTPYKTYpA.

4. Buytpennee ycrpoiictBo MK na npumepe MK AT91SAM7256.

5. OcHOBBI coBpeMeHHOTO MporpaMmMupoBanns MK: nporpamMmipoBanue Ha
BBICOKOM YPOBHE, Pa3HOBUIHOCTH KOMITWJIATOPOB (KaK IporpaMMHbIe makeTsl AR,
Keil, GCC,), cocTaB makeTa UCXOIHBIX TEKCTOB.

6. IloHsATHE O MpOrpaMMHO-aNIapaTHBIX CPEICTBAaX OTJIAAKU MPOTrpaMM U

3arpy3ku B [1I13Y MK.

Tema 9. Uurepdetice! iudppoBoro oOMeHa JaHHBIMU. 3akioueHue (2 Jac).

1. [IpumeHeHNEe OOMEHA TaHHBIMA B ITUGPOBOM (hopMaTe Kak HEOOXOIIMOe

ycrmoBue pa3Butusi MII, kak Ha BHYTpPEHHEM YpOBHE (MEXMHUKPOCXEMHBIH,

ME)XOJIOUHBIH), TaK U BO BHE.



2. [llepcnekTHBHOCTh IOCIENOBATENBHOTO OOMeHa, Qu3uyeckuid u
JIOTMYECKUIA YPOBHU OpraHU3alUH.

3. Illupoko pacnpocTpaHEHHBIE MPOTOKOJNBI ITOCIEI0BATEIBHOIO OOMEHa:
UART, RS232C, RS485, USB, 12C, CAN - wucropusi pa3pabOTKd U aBTOPSI,
OCHOBHOC Ha3HAUCHUE M TEXHUYECKHE MapaMeTpbl, 0COOCHHOCTH (HU3UUECKOTO H
JIOTUYECKOTO YPOBHEH OpraHu3aIyy.

B 8 cemecTpe

Tema 1. BBenenne. DiexTprudeckue U3MEpeHus B MeIuIuHe (2 Jac).

1. JlaT4nKy HEINEKTPUYECKUX BEIWYHH, PETHCTPHUPYEMBIX SJICKTPOHHBIMU
npubopaMd M HMX UCIONb30BaHWE B MeauuuHe. OCHOBHBIE CBEACHHS O
W3MEPUTEINILHBIX MPeo0pa3oBaTelsIX U UX KIacCUPHUKAIHS.

2. [IlorpemHocTH mpeoOpa3oBaHKs, TOYHOCTh M JHAa30H, MOPOT
4yBCTBUTENBHOCTH. OOIIUI MPUHIUI JTOCTHXKEHUsI Hauboubiield 3QpPeKTUBHOCTH
CpENCTB U3MEPECHUH.

3. [TpuHIMI coriacoBaHus COMPOTHBIIEHHUN PE0Opa3oBaTeseH.

4. VIamepuTenbHble LEeNH MPSIMOT0 U yPaBHOBEIINBAIOLIETO IPEe0Opa30BaHHs.

JnHaMHuyecKre CBOMCTBA CPENICTB U3MEPEHUI.

Tema 2. JlaTunku, TpeoOpa3oBaTeH, CECHCOPHI M UX SBOFOIHSL. (2 yac)

1. DnexTpoabl W MHKPOIJIEKTPOAbl. Pe3ncTuBHBIE W (QOTO IATUHKH.
[TomynpoBOJHUKOBBIE, TEPMO3JIEKTPHUECKHUE u [Ib€303JIEKTPHUUECKHUE
npeoOpa3oBatenu. [IpuHIMI KEHCTBUSA, YCTPOMCTBO, XapaKTEPUCTHKU U 00JIacTH
MIPUMEHEHUS.

2. JlaT4MKu HEDIEKTPHUYECKUX BEJIMYHMH, PETHCTPUPYEMBIX 3JIEKTPOHHBIMH
npubopaMH W WX UCIOJb30BaHME B MenunuHe. OCHOBHBIE CBEJICHHS O
N3MEpPUTENHFHBIX IPe00pazoBaTessiX U X KiIacCU(pHUKAIIHS.

3.Ilorpemnoctn  mpeoOpa3oBaHUs, TOYHOCTb M  [JHMANa3oH, TOPOT

qyBCTBUTENHHOCTH. OOMINI NPUHINI TOCTHKEHUST HANOOIbIIeH 3((PEeKTHBHOCTH



cpenctB u3Mepenuit. [IpuHImn cornacoBanusi CONPOTUBIICHUI Npeodpa3zoBareei.
W3mepurenpHple e OPSAMOr0O W YPaBHOBEUIMBAIOIIETO MPEoOpa3oBaHUs .
JlnHamuueckue CBOMCTBA CPENCTB U3MEPEHUI

4. PagmanmoHHble M (OTOINEKTPUUYECKHE MTPUOOPHI sl POTOMETPUIECKUX
W3MEPEHUI | IS PETUCTPaIlii HHOPAKPACHOTO U YIBTPaPHOIIETOBOTO U3IIyYCHUSL.
[TonynpoBOJHUKOBBIE PEHTI€HOAATYHKH.

5. CseroBble, BOJIBTAMIEpPHbIE M  CIEKTPAIbHBIE  XapaKTEPUCTUKU
tdoronatunkoB. [IpumeHenne QOTONPUOOPOB B MEIUIIMHCKOW AIIEKTPOHHOM
anmapaTtype 1 B npubopax s OMOXMMHUYECKoro aHanusa. [lomynpoBoaHuKOBEIE
(doronpueMHuKH. DOTOIICKTPUUECKHE YMHOXHUTEIH, CXEMbl WX BKIIOUCHUS H
001acTi MpUMEHEeHNI.

6. OOnactd TNPUMEHEHUS TEPMOJATYMKOB B MEAMIHMHE. ODJIECKTPOHHBIC
MEIUIMHCKAE TEPMOMETPHI. YCTpOICTBA TEPMOPETYJISAIMA B OUOXUMHYECKUX
nabopatopusix. [IpumeHneHre poToIaTYMKOB, YyBCTBUTEIbHBIX K HH(PPAKPACHOMY
U3IIy4YCHUIO, U151 K3MEPEHUS TEMIIEPATyphl KOXKHBIX TOKPOBOB.

7. llpuHumnm pefcTBUS M YCTPOHCTBO MEIMIIMHCKHX —TEIJIOBH30POB.
TepMoaHneMOMeTpUYECKHE H3MEPUTEIH JISTOYHOW BEHTWIALMH. OJEKTPOHHBIC
MEIULUHCKHAE TEPMOMETPBI.

8. ®dusnueckas npupojaa mpe3odddexra. KoHCTpyKkimu npeodpazoBareeii.
Crieniuduyeckne nmorpenrHocTd. [1pe30351eKTpuieckre JaTYuKN YIIBTPa3ByKOBOTO
W3Ty4YEeHUs] Ha OCHOBE THUTAaHATa Oapusi, HCHOJIb3yeMble B Y3 TepareBTHUECKOW U

JIMarHOCTHYECKOI anmaparype.

Tema 3. Ananoro-uudpossie ipeodpazoBareny (2 yac)

1. Amnanoro-tudpoeie npeobpazoarenu (ALIIl) kak ycrpoiicTea
npeoOpa3oBaHusl  «HampsHkeHUe-koly». OcHoBHbIe — xapaktepuctuku — ALIIT:
paspemaronias CrocoOHOCTh, HANpPsDKCHUE TMOJHOW INKANbl, HavyajbHAas TOYKA
npeoOpa3oBaHMs, IIar KBAaHTOBAHMS, HHTErpalibHas W JauddepeHmanpHas

HeJ'IPIHeﬁHOCTPI, ITYMBI KBAaHTOBAHUS, alICPTYPHOC BPEMAI.



2. Knaccudukamus ALl mo cXeMOTEXHHYECKHUM MPUHIIMIIAM MOCTPOCHUS
npeoOpa3oBaHUsL. Ocobennoctn cUrMma-ziebra-mpeodpa3oBaHus KaK
COBPEMEHHOI'0 alIllIapaTHOTO CPEJCTBA IIOJABJICHHS IIYMOB KBaHTOBaHHS IIPH
BBICOKO pa3peraronieii cnocoOHOCTH.

Tema 4. Lludpo-ananorossie mpeobdpazosaremnu (2 gac)

1. [udpo-ananoroseie mpeobpazosatenu (LIAII) kak ycrpoiicTBa
npeoOpazoBaHust  «koA-HampsbkeHue». OcHoBHble — xapakrepuctuku AL

CxeMoTexHHUeCKHUe MpUHIUIBI TocTpoeHus LIATL

Tema 5. OyHKIUOHANBHBIE Y3JIbI IEKTPOHHBIX YCTPONCTB MEIUIUHCKOTO

Ha3Ha4yeHHd (2 4gac)

1. Usmeputenbhbie ycunurend. OOpaTHbIC CBSI3M M MX MPHMEHEHHE IS
HOBBILIEHHS SKCIUTyaTallMOHHBIX XapaKTePUCTUK U3MEPUTEIIbHBIX yCUIIUTENICH.

2. V3meputenbHble MOAYJSATOPBI M JeMOAyNATopbl. Dunbrpbl. Tunossie
CXEMbl TMACCHUBHBIX M AaKTUBHBIX (HIBTPOB B ammaparype OHOMeIUIHHCKOTO
Ha3HAYeHMUs.

3. 'eHepatophbl ¥ BBIXOHBIE KACKA bl H3ITyUYalOIIUX YCTPOicTB. ['eHepaTtopsl
C BHEITHUM BO30YKJICHUEM.

4. CornacoBaHue BbIX0Jla OKOHEUHOI'O KackaJja U U3/Iy4arolleil Harpy3Ku.

Tema 6. CTpykTypa M CXEMOTEXHHMKA JHATHOCTUYECKUX NPHOOPOB U
yCcTpoHcTB (2 Jac)

1. TumoBbIle NpHEMBI CXEMHOH peatn3alii H3MEPUTEIbHBIX KaHAIOB.

2. CTpyKTypHBIE CXEMbl COBPEMEHHBIX IIPUOOPOB M arIapaToB ToMorpaduu
(1a npumepe MUT, TTuT, MPT u ap.) ¢ anekTpoHHON 00paboTKO# HHMOpMAIIHH.

3. Peructpupyromme kanamst OKI, D3I, Onoku peorpaduu u
(hoHOKapMOTrpaduu.

Tema 7. CTpykTypa M CXEMOTEXHHKAa TEPANCBTUYCCKHX AalmapaToB u
yCcTpoHcTB (2 Jac)

1. CprKTypHLIe CXCMbI COBpeMeHHOﬁ TepaHeBTH‘IeCKOﬁ arnmapaTtypbl



JNEeKTPUYECKUMH M MAarHUTHBIMH TojisiMu: rameBanum3auuu, HY, BY, CBY,
JIa3€pHOMU Tepanui.

2. Cospemennbie ammapatsl TMC, TTI'UT cTuMynisium.

3. OyHKIHMOHANBHBIC Y37bl CHJIOBOM 4YacTH  3JEKTPOAIapaTypbl
MEIMIIMHCKOTO HAa3HA4YeHWs. YIIbTPa3ByKOBas TepaleBTUYECKash TEXHHKA.
ONEKTPOHHBIE IEKTPOCTUMYIIATOPEI TKaHEH, opraHoB. DYHKIMOHAIBHBIE CXEMBI
CHUCTEM.

Tema 17. DnekTpo0e30MacHOCTh CPEICTB MEIUIIMHCKUX 3JIEKTPOHHBIX
JIMaTHOCTHYECKUX MPUOOPOB U (PU3UOTEPANICBTUYECKUX alIapaToB. 3akiitoueHue (2
gac).

1. Tunossle IIPUEMBI CXEMHOHI peanuzanuu obecrieueHns
3JIEKTPOOE30MIaCHOCTH (PU3HOTEPAIIEBTUUECKUX AaMMaparoB W JTHArHOCTHYECKUX
nprOOpoB (TIOCTOSTHHBIN, MEPEMEHHBIA, UMITYJIbCHBIH, BHICOKOYAcTOTHBIN, CBY,
KBUY, TI'm)

2. TumnoBble NPUEMBI TEXHOJIOTHYECKOIO M METOIMYECKOTO 00eCHedeHUs
anekrpobe3onacHoctu. [Ipumepsl odecnieueHus NeKTPoOE30MaCHOCTH.

Tema 18. Hoseiiline OTKpbITUS U pa3paboTku B oOmactd (U3UKU U
3JIEKTPOHHUKH U UX TPUKIIAIHOE 3HAUEHHE JUIA IPUMEHEHNUS B CHIENIUAIN3UPOBAHHOM

000pyI0BaHUHU W MEIUIIMHCKIX U3CIUAX (2 Jac).

Kpurtepuu oueHuBaHUs CTYI€HTA HA 3a4eTe M0 JUCIHILINHE

«Mezmum[cxaﬂ 3JIEKTPOHUKA)

Ban Onen
JIBI Ka 3auera/ TpeboBanus K c(hOopMHPOBaHHBIM
(pe | ’k3ameHa KOMITCTEHITHSIM
WTUHTOBO

W OIIEHKH)




«3AUMeHo»
/

«COMIUYHO )

OlleHKa «OTJIMYHO» BBICTABISETCS CTYICHTY,
€CIIM OH INIyOOKO M MPOYHO YCBOMJI IPOIPaMMHBIH
Marepuaj, MCYEpIIBIBAIOIIE, IOCIEAOBATENIBHO,
YEeTKO U JIOTMYEeCKH CTPOWHO ero M3jiaraer, ymMeeT
TECHO YBS3bIBaTh TCOPHIO C MPAKTHKOH, CBOOOIHO
CIIpaBIsIeTCS € 3aJadyaMH, BONPOCAMH H JPYTUMH
BUJaMH  TIPUMCHEHWsS  3HAaHWHA, MpUYEeM  He
3aTpyOHACTCS C OTBETOM IIPH BHIOM3MEHCHUH
3aJaHui, MCIOJB3yeT B  OTBETE MaTepuai
MoOHorpaduueckoi JUTEepaTypHl, HPaBUIbHO

00O0CHOBBIBAET IPUHATOE PEILCHHUE.

«zaumenoy/

«XOpouioy

O1eHKa «XOpOIIO» BBICTABISIETCSI CTYACHTY,
€CIIi OH TBEPJO 3HAaeT MaTepual, rpaMOTHO U IO
CyLUIeCTBY  M3JlaraeT  €ro, He  JOIycKas
CYLIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC,
MIPaBUIBHO MPUMEHSIET TEOPETUUYECKHUE IOJIOKEHHS
IIPU PELIEHUM NPAKTHUYECKHUX BOIPOCOB U 3anad,
BJIaJiceT HEOOXOAMMBIMH HABBIKAMH U TIPHEMaMHU HX

BBIIIOJIHCHUA.

«3aumeHoy
/
«y0osiems
opumenvHo

»

OrieHKa «yI0BIETBOPUTEIHHOY BBICTABISIETCA
CTYJIEHTY, €CII OH UMEET 3HAHUSI TOJIBKO OCHOBHOTO
Marepuaina, HO HE YCBOWJ €ro JIeTajel, JOMyCKaeT
HETOYHOCTH, HEJOCTATOYHO TIPaBUIIEHEIC
(hopMyHpOBKH, HapyLICHUS JIOTUYECKOU
MOCIEA0BATENBHOCTH B M3JI0KEHUHU MPOTPaMMHOIO
MaTepuaia, UCHBITBIBACT  3aTPyAHEHUS  IpuU

BBIIIOJIHEHUHU NIPAKTUYECKHUX PA0OT.

«He
3aumenoy /

«Heyooene

OueHka «HEYJOBIIETBOPUTEIILHOY
BBICTaBJIACTCSI  CTYAEHTY, KOTOpPBI HE 3HAeT

3HAYUTEJILHOM YacTH NNporpaMMHOIo Marte€puaia,




meopumeilb

HO»

OOJIBIIUMHU

JIOITyCKaeT CYIIECTBEHHbIE OIMIMOKH, HEYBEPEHHO, C
3aTpyIHEHUSIMHI

IpaKTU4YeCKUe PabOTEHI.

BBITIOJIHACT

OueHoYHBIE CPeICTBA VIS NPOMEKYTOYHOM aTTeCTallul

Kpurepuu oneHku:

Kpurepuu oneHkH Npe3eHTanny JOKIaa

50-60 61-75 76-85 86-100
LEeHK | 6aioB OasuioB 0amioB 0aymioB
a (meymosie (ynoBiets (xopom0) (oTnm4HO)
TBOPHUTEIIHHO) OPHUTEIHHO)
ConeprxaHue KpUTEpUEB
pure
pun
Tema He Tema Tema Tema
packpbITa. packpbITa HE | pacKphbITa. packpbITa
OT1cyTCTBYIOT MOJTHOCTHIO. [IpoBenen TTOJTHOCTBIO.
BBIBO/IBI. BriBotBI HE | aHaJIn3 6e3 | [IpoBenen
= C/IeNaHbl  W/WIH | IPUBJIICUCHUS aHamu3 c
§ BBIBOIBI HE | TOTIOJHUTENBHON | IPUBICYCHUEM
[QE, 00OCHOBAHBI. murepatypsl. He | nononHnTensHOM
=
% BCE BBIBOJIBI | JIUTEPATYPHI.
& caenaHsl u/wiu | BeiBonsl
000CHOBAHBI. 00OCHOBAHBL.




IIpencrasn IIpencrasn IIpencrasn IIpencrasn
saemas aemast semast saemas
uHpOopMaIus uHpopmanus He | uHGopManys He | nHpopManus
JOTUYECKH  HE | CHCTeMaTH3UPOB | CUCTEMAaTH3UPOB | CUCTEMaTH3UPOB
CBsI3aHa. He |ama w/wnmm He | aHa U | aHa,
HCTIOJTb30BaHBI MOCJIEIOBATENFH | TIOCJIEAOBATENBH | ITOCIEIOBATENbH
npodeccronaibt | a. Micnonb3oBaHo | a. Mcrmons30BaHo |a W JIOTHYECKH

% bI€ TEPMUHBI. 1-2 6onee 2 | cBs13aHa.

E npodeccronansl | npodeccronansy | Mcnonb3oBaHo

I

% BIX TEpPMUHA. BIX TEPMHHOB. Oonee 5

l% npogeccOHaIbH
BIX TEPMHHOB.

He HUcnone3o HUcnonszo [Hupoko
UCIIOJIb30BaHEI BaHbI BaHbI UCIIOJIb30BaHEI
TEXHOJIOTHH TEXHOJIOTUH TEXHOJIOTUH TEXHOJIOTHH
Power Point. | Power Point | Power Point. He | (Power Point u

o Bonbmre 4 | vactmano.  3-4 | 6onee 2 ommOOK | 1p.).

QE omrooK B | OIIMOKH B |B OT1cyTCTBYIOT

§. TPEICTABIAEMON | IPEJCTABIIEMON | IPEICTaBISIEMON | OIIHOKH B

g “HpOPMALIUH. UHPOPMALUH. nHpOPMALIUH. MIpeACTaBIsIEMON
nHpOPMALIUH.

= Her Toinbko OtBeThI Ha OtBeThI Ha

OTBETOB Ha | OTBETHI Ha | BOTIPOCHI TIOJTHBIE | BOIIPOCHI

_ BOTIPOCHL. 3JIEMEHTApHBIE | /WM YaCTHUYHO | TIOJIHBIE, c

§ BOIIPOCHI. TIOJIHBIE. NpUBEICHUEM

S NPUMEPOB H/WITH

DOATTNOACLY

MOSICHEHUH.

Kpurepuu onieHku 10KIa1a, BBIIOJIHEHHOTO B ()OpMe IPE3eHTALUH:




100-86 0aiIoB BBICTABISIETCS CTYJCHTY, €CJIN CTYJICHT BBIPA3Wil CBOE MHEHHUE
no chopMyITUpOBaHHOW MpoOieMe, apryMEHTHPOBANl €ro, TOYHO OINpPEACIHB e
coJiepaHue U coctapitonye. [IpruBeeHb! JaHHbBIE 0TEUYECTBEHHOH 1 3apy0eKHON
JUTEPaTyphl, CTATHCTHYECKUE CBEICHUs, WH(OpMAalus HOPMATHBHO-IIPABOBOTO
xapakrepa. CTygeHT 3HaeT W  BIQJICET HABBHIKOM  CaMOCTOSITEIBHOM
UCCIIEN0BATENbCKOH PadOThl MO TEMe MCCIIENOBAaHMA; METOAaMH M IpHeMaMu
aHaJM3a TEOPETUUECKHX W/WIM MNPAKTHYECKUX AacleKTOB M3ydaeMoi oO0macTu.
®dakTHYeckux OMMUOOK, CBSI3aHHBIX C TIOHMMaHUEM NPOOJIEMBbI, HET; TpaHuIecKu

pabota oopmiieHa MPaBUIBHO.

85-76 OGamioB - paboTa XapaKTEpPU3yeTCs CMBICIIOBOM IEJIbHOCTBIO,
CBSI3HOCTBIO U TIOCIIE/IOBATEIBHOCTBIO M3JIOKEHHS; AOMYIICHO He Oonee 1 ommoOku
npu OOBSICHEHWHM CMBICTA WM CoJepKaHus mpoOieMbl. s apryMeHTanuu
TPUBOSTCSI JTAHHBIC OTEYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
ITpoIeMOHCTPHPOBAHBI HCCIICIOBATEIBCKAE YMEHHS M HABBIKH. DaKTHIECKUX
OIMOOK, CBSI3aHHBIX C TOHUMAaHHEM MPOOIIEMBI, HET. JIOMyIIeHbI OHA-/IBE OITHOKY

B o(popMIIeHUU pabOTHI.

75-61 Oamn - CTyAEHT NPOBOAUT JIOCTATOYHO CAMOCTOSTEJbHBIA aHalu3
OCHOBHBIX 3TAIllOB U CMBICIOBBIX COCTABIISIOIINX MPOOJIEMbI; TOHUMAET Oa30BbIe
OCHOBBI ¥ TEOPETHUECKOE 000CHOBaHHE BBIOPAHHOMN TeMbI. [IpHBIIeUeHbI OCHOBHBIC
HCTOYHHUKH MO paccMaTpuBaeMoit Teme. JlonyieHo He 6onee 2 OmUOOK B CMBICTE

WM COJIep KaHUM MPoOIeMBbl, 0popMIIEHHH paboTHI.

60-50 GamuioB - eciau paboTa HpEACTaBISAECT COOOM MepecKasaHHBbIA WU
HOJIHOCTBIO TEPENHCaHHbIA HMCXOIHBIA TEeKCT, 0€3 Kakux Obl TO HH ObLIO
KOMMEHTApHUEB, aHanu3a. He pacKpbITa CTpyKTypa U TEOPETHYECKAsk COCTABIIAIOLIAsA
Tembl. [lonmynieHo Tpu WM Oosiee TpeX OIHMOOK B CMBICIOBOM COJIEPKAHUU

packpbiBaeMoii po0sieMsbl, B 0(OpMIIEHHH PaOOTHI.
JlaHHBIe ISl y4eTa yCIeBaeMOCTH CTYI€eHTOB

Tabnuia MakcUMalbHBIX 0AJUTOB TT0 BUJaM y4eOHOM JAesSTeIIbHOCTH



1 2 3 4 5 6 7
HApyru
[IpakTuueckue CamocTosaTenbHast ABTOMaTH3UPOBAHHOE
Cemectp BUJIBI Y4EOHC
3aHATUS pabora TECTHPOBaHUE
JeSITeJIbHOCT
1,2 54 36 0

l'[porpaMMa OllCHUBaHUA yqeﬁﬂoﬁ ACATECJIbHOCTH CTYACHTA

[TocemaemocTh, OMpoc, akKTUBHOCTH U Zp. 3a oguH cemecTp — ot 0 mo 30
0aoB.
[MpakTryeckne 3aHsTHS
KoHTpoIb BEINOITHEHHS TPAKTHYECKHUX 33JaHUH B TEYSHHE OJTHOTO CEMECTpa
- ot 0 1o 30 GasyutoB.
CamocrosrenbHas paborta
IMonroroBka 1 pedepara u ordera MO HOATOTOBIECHHOMY pedepary
(moxnan (ot 0 mo 5), oTBeTHI Ha BOoNpoCH! Mo pedepary (ot 0 1o 5 6ayIoB),
oreHka pedepara 1o conepxanuio (ot 0 1o 10 6ammoB)). MakcumansHo 20
Garos.
ABTOMaTH3MPOBAHHOE TECTUPOBAHNE
He npexycmotpeHo.
Jpyrue Buap! yueOHOH NeATeNbHOCTH
He npexycmotpeHo.
ITpomexyTouHast aTTecTanus
ITpu npoBeneHNN NPOMEKYTOUHOM aTTECTALH
OTBET Ha «OTJINYHO» oricHuBacTcsa oT 31 mo 40 Oannos;
OTBET Ha «XOpoIIo» oneHusaercs ot 21 1o 30 H6anos;
OTBET Ha «YAOBICTBOPUTEIHLHOY OlleHuBaeTcs oT 11 1020 6amos;

OTBET HA «HECYAOBJICTBOPUTECIILHO» OLICHUBACTCS OT 0 010 0aoB.



Takum 00pazom, MakCUMaJIbHO BO3MOKHAsE CyMMa OaJijioB 3a BCE BUJIbI
y4eOHOM JIeATENBHOCTH CTYACHTa 3a 1 CceMecTp M0 AWUCIUTUIMHE
«MenmuruHCKas 3JeKTpOHNKay cocTarisier 100 6amtoB
Ilepecuer MIOJTyYE€HHOU CTYJEHTOM CyMMBI GaytoB

10 AUCHHUIIIINHE «Mezmunmma OJICKTPOHHKA» B OLICHKY

banner OrneHka

86-100 GanoB «OTIIUYHOY»

71-85 Gannos «XOPOIIO»

51-70 Gamutos «YIOBIIETBOPUTEIILHOY

50 OamwioB U «HEYHOBIIETBOPUTEIHLHO
MEHBIIIe

PEMTUHI KAUECTBA OCBOEHMSI JUCHUILIUHBI

CornacHO pPEUTHHIOBOW CHCTEMON TEKYIIHMH KOHTPOJIb HPOM3BOAMTCS B
TEUYEHHE CeMeCcTpa IyTeM OaJUIbHOW OLIEHKH KauyecTBa YCBOCHHS TEOPETHYECKOTO
MaTepuajia (OTBETHI HA BONPOCHI KOHTPOJBHBIX padOT) H  pe3ylbTaToB
MPAaKTUYECKON MeATeNFHOCTH (pellieHrne 3ajad, BBIMOJIHEHNE WHAWBUAYaIbHBIX
3aJIlaHAN ¥ OTYETOB).

B TeueHume cemecTpa NPEeIyCMOTPEHBI HECKOJIBKO KOH(eEpeHI-HeaeIu.
ITpomeskyTouHast artectanus (3K3aMeEH, 3a4eT) MPOU3BOJUTCS B KOHIE CeMecTpa
TaKkKe MyTeM OaulbHOW  OleHKW. MToroBelit  pedTHHT  ompenpensercs
CyMMHUpPOBaHHEM OaJIOB TEKyIIeH OIEHKH B TEYEHHWE CeMecTpa U OaiioB
MIPOMEXYTOYHOM aTTeCTallMd B KOHIIE CEMecTpa IO pe3ysbTaTaM 3K3aMeHa.
MakcuManpHBIA UTOTOBEIM pedTHHT coorBercTByeT 100 Oammam (60 OammoB —
TeKyIIas oleHKa B cemecTpe, 40 6ayutoB — MPOMEKYTOUHAs aTTECTalUsl B KOHIIE
ceMecTpa).

PeliTuHr-mnan  OCBOGHHMS ~ MOJYJsS  TNPHUKIAIBIBAETCS  OTACIbHBIM

JAOKYMEHTOM.



[Ipunoxxenue 3

MUHHUCTEPCTBO OBPA30BAHUS U HAYKH POCCUMCKON
OEJNEPALIN
denepanbpHOE rOCYyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICIIIETO MPO(ECCUOHAIBHOTO 00pa30BaHHUs
«/lapHEBOCTOYHBIN (hepepabHBI YHUBEPCUTET»

(IBDY)

[OKOJIA BUOMEANLIHBI

METOAMYECKHUE YKA3AHUA

M0 TUCHUTLTHHE «MeAUIMHCKAsT QISKTPOHUKA)
Hanpagsnenue noarorosku — 30.05.02, Menununckas ouodusuka

dopma NOArOTOBKU: OYHAs

BnaguBocTok

2016

Jil p ([c2]): 370 MpunosxeHrue ssoauTCs
TOJIbKO npu HanUuMm U3LaHHbIX METOANYECKMUX PEKOMEHAALMI NO
[aHHOW AUCLMNAMHE. B OCTa/IbHBIX Cy4anX MeTOA. peKoMeHAaLmMn
N0 \OCBOEHUIO ANCLMM/INHBI NPUBOJATCA B COOTBETCTBYIOLLEM
pasgene PNy




[MpakTuyeckue 3amgaHus COCTABJIEHBI TaKMM OOpa3oM, YTO B HHUX BCeraa
COJICPXKUTCS IpOOIIeMHas 3a7a4a OMOMETMIIMHCKON HH)KEHEPHH, 33JaHUe, KOTOPOE
TpeOyeTcsl BBIIONHUTH. JIJIi YCHEIIHOTO BBIIOJHEHUS 33JaHUSI HEOOXOANMO
OTIpENIeNIUTh CPEJICTBA, KOTOPBIE MOTYT MTOHA0ONTHCS, @ TAKXKE NCXOIHBIE TaHHBIE,
MPUCYTCTBYIOIIME B ONMWCAaHWU HpoOieMbl W 3agadu. Bunm m ¢gopma pesynbrara
nojpazymeBarorcsi B 3afaHud. CopepikaHMe MPAaKTUYECKOTO 3aHATUS IIpH
MOJTrOTOBKE K KOTOPOMY HCIOJB3yeTCs 3a/laHHe, KaK NpaBWIO, IMOApa3yMeBacT
HEKOTOPBIHA CTaHAAPTHBIN alNrOPUTM, P BHIIOIHEHUH KOTOPOTO OyIeT NOCTUIHYT
JKEJIAEMbIi pe3yJIbTar.

Ha npakTiyecknx 3aHATHAX MOXKET MPOBOAMTHCS 3aciIylIBaHne pedepaToB
[0 TEeMEe MpPaKTHYeCKOro 3aHATHs. KakIaplii CTyJeHT 3a Bpemsl NpOBEICHHS
MPAaKTUYECKUX 3aHATUI JOJDKEH BBICTYNHTH C JOKJIAJOM IO BBHIOPAHHOMY MM
pedepary. Temsl pehepaToB npUBEICHBI B 33JJaHUSX UISI CAMOCTOSI TEIEHON PaOOTHI.
Pedepar nomken cogepxath He Menee 10 crpanul popmara A4 B coliepKaTenbHOMI
4acTH, JIOJDKHO MPHCYTCTBOBATH BBEJCHUE C LIESIMU U 3aJadyaMM, 3aKIHOUYEHUE C
KPaTKUMH BBIBOJAMH M CIIMCOK MCIIOJB30BaHHOW MpW HamucaHuu pedepaTa
JUTepaTyphl. Bpems BBICTYIUIEHHS! OJJHOTO CTyZAEHTa C OTBeTaMu Ha Bompockl 10 —

15 munyT, Ha goknajn orBoautcst 7 - 10 MunyT.

Ilepeyennb KPaTKUX TECT — ONPOCOB MO OCHOBAM MeIMUMHCKO

3J1eKTPOHUKH

JlaT4ynk - yCTpOCTBa, KOTOPBIE MPE0OPasyIoT:
a) MaJible HAMPSOKEHMS B HAMPSDKCHHS GOJTbIICH BETUYHHbL
b) sanexTprueckue BEIMUMHBI B HEAJEKTPUIECKHE

C) HENIEKTPUUECKUE BETMUUHBI B AIEKTPUUECKHE

Haznauenue ycrpoiictB oToOpaxkenns: HH(GOpMaIyu:
a) Mpe/CTaBIeHNe MEMKO-Onoorndeckoi nHpopmauy B popme, yA0O0HOH

JJId BOCIIPUATUA



b) nmpeoOpazoBaHKe CBETOBOI YJHEPTUH B IHEPTHUIO DIIEKTPUIECKOTO TOKA

¢) mpeoOpa30BaHUE HEICKTPUUCCKUX BEIIMYUH B IJICKTPHUCCKHUEC

I'eHepaTop cUHYCOHIATIBHBIX KOJIeOaHUI IPeAHA3HAYCH VIS IOy YCHUSL:
a) IMITYJIbCHBIX KOJIeOaHni
b) rapMOHUYECKUX 3IEKTPOMArHUTHBIX KOJICOaHUI

C) 2JIEKTPOMArHUTHBIX KOJIEOaHUH CIIOXKHOM (popMBI

[Tpu nomeleHnn 00ObEeKTa MY IEKTpoJaMu B anmapate Y BU-tepanuu:
a) HapyIIaeTcsl aMILIUTYTHOE YCIOBUE TeHEPALIUH

b) n3mensiercss coOCTBEHHAs! YaCTOTa KOHTYpa TallMeHTa

¢) u3MeHseTcss cOOCTBEHHAs YacTOTa KOJeOaHWH KOJIeOaTeIhbHOTO KOHTYypa

reHepaTopa

[ npeoOpa3oBaHus MajbIX JIEKTPUYECKUX CUTHAJIOB B AJIEKTPUUYECKHE
CHUTHAJIbI OOJIBIICH BEINYMHBI UCTIONB3YIOTCS:

a) JaT4YUKH

b) ycunurenu

C) TeHepaTopsI

d) peructpupyroime ycTpoincTBa

3aBUCUMOCTh KOX(PQHUIMEHTA YCHUIICHHUS YCHJIUTENS OT YaCTOTHI BXOJIHOTO
HaIpsHKEHUs IPU OCTOSHCTBE €r0 aMIUIUTY/Ibl Ha3bIBACTCS:

a) BXOAHOM XapaKTePUCTUKOM

b) aMIUTUTYIHOM XapaKTePHUCTUKOM

C) 4aCTOTHOM XapaKTePUCTUKON

d) mozocoi nmporyckaHus

I[J'II/ITGJ'ILHOCTLIO May3bl UMITYJIbCHOI'O TOKA HA3bIBACTCS:

a) HWHTCPBAJl BpPEMCHHW OT Ha4dajla HMIIyJbCa J0 Hadajla CJICAYIOIETO



UMITyJIbCa
b) HHTEpBaT BpeMEHH OT KOHIIa UMITYJIbCa IO Hadalla CIIeIYIOLIero UMITYIbCa

C) HWHTEPBAJI BPEMCHHM OT Ha4dajia UMITyJIbCa 10 KOHIIa 3TOr0 UMITyJIbCa

WNmnynbcHple  KojeOaHWsS — OPSIMOYIOJILHOW  (OPMBI,  CO3/IaBacMbIe
MYJIBTHBHOPATOPOM, MOT'YT UCIIOJIB30BATHCS IS LICIICH:

a) Tepanuu

b) THarHOCTHKH

C) Tepanuu U AUATHOCTUKU

I'eHepaTopbl CHHYCOUAANBHBIX 3JIEKTPOMAarHUTHBIX KOJIEOAHUH COCTaBIISIOT
OCHOBY:

a) annapaToB JUIs rajibBaHU3alUU

b) anmaparos s YBY - Tepanuu

C) anmapartoB Jiisl AJeKTpodopesa

K ycrpoiictBam oToOpakeHust UHGOPMAILIUU OTHOCSITCS:
a) CaMOITUCITBI

b) ncTounuKM IIEpEMEHHOTO TOKA

C) TaTYNKU

d) ycunmurenm

Ycunutenp ABIAETCS OAHOW UX OCHOBHBIX COCTABHBIX YacTeil:
a) anmapata Y BU-tepamuu

b) anekrposunudanorpada

C) anmapaTa s TajlbBaHU3aLIH

d) reHepaTopa CHHYCOMTATEHBIX KOJICOaHIA

YcnoBust yCHITeHHsE 3JIEKTPUUECKUX CUTHAIOB 0€3 HCKaKEHHUH OTIPEIENSIOTCS

C IIOMOMIBIO:



a) BXOJHOH XapaKTEePUCTUKH yCUIUTENS
b) aMIUIUTYTHOH M 9aCTOTHON XapaKTEPUCTUK YCHIUTEIS

C) BBIXOJTHON XapaKTEPUCTHKH yCHUITUTEIS

KospouumeHT  yCcHIGHHS  yCWIMTENS TOpPd  HM3MEHEHHH  YacTOTHI
AIIEKTPHUUYECKOTO CHTHANA B MPEETax MOJIOChHI MPOMYCKAHHMS:

a) ocTaéTcs MOCTOSHHBIM

b) ymeHsbIiaeTcs

C) YBEIIHMUHBAETCS

O1HOH U3 OCHOBHBIX COCTaBHBIX YacTel 3JIeKTpoKapanuorpada spiseTcs:
a) KOHTYp TMalyeHTa
b) renepaTop CHHYCOHTAIBLHBIX KOJICOaHMIH

C) DIIEKTPOHHBIA YCUIIUTEIb

JUTeIpHOCTRIO UMITYJIbCa HAa3BIBACTCS:

a) MHTEepBaJl BPEMEHH OT Hayaljla OJHOTO MMITyJIbCa JO Hayalla CIeAYIOLIero
UMITyJIbCa

b) mHTEpBaJI BpeMEHH OT HaYaJla UMITYJIbCca JIO KOHIIA TOTO UMITYJIbCa

C) WHTEepBaJ BPEMCHH, B TEUCHHE KOTOPOTO HANPsDHKEHHE HApacTaeT o

MAaKCUMAJIBHOI'O 3HAYCHUA

[pocreiimias ¢pyHKIMOHANBHAS cXeMa PUOOpa MEIUIIMHCKOW TUaTHOCTHKH
COCTOHUT M3 IIOCIIEI0BATEIILHOCTH YCTPOHCTB:

a) TeHeparop — npeodpa3zoBaTeNb— YCHIUTENb

b) ycrpoiicTBO chéMa — DJIEKTPOHHBIM YCHIUTEIb — YCTPOMCTBO
oToOpaskeHHs HHPOPMaIIH

C) 3HeKTpOHHLII>'I YCUIIUTCIIb — OaTYUK —> CaMOIIMNCECI]

IIpn ycuiieHnu 3eKTPUYECKUX CUTHAJIOB YCHUIIUTEIIEM:



a) He JIOJDKHA U3MEHSAThCS (JopMa yCHITMBAEMBIX CUTHAJIOB
b) He HOHKHA U3MEHATHCS AMIUTUTY 1A YCUIINBACMBIX CUTHAJIOB
C) HE J0JDKHA U3MEHATHCS MOIIHOCTD YCHIIMBa€MbIX CUTHAJIOB

d) momxHO OBITH KI3MEHEHHE YaCTOTHl YCHIMBAEMOTO CUTHAIA

[Tpu YBY — Tepanuu, BO3ACUCTBYIONIMM Ha YeJI0BeKa (haKTOPOM SBIISIETCS:
a) DIIEKTPOMarHUTHbIE BOJIHBI

b) nepeMeHHOE AIIEKTPUIECKOE MOJIe

C) mepeMeHHOe MarHuTHOE oJIe

d) mepeMeHHBIH AIEKTPUICCKUI TOK

€) MMOCTOSTHHBIN 3JIEKTPUIECKUI TOK

[pu quaTepmum, BO3ISHCTBYIOIIUM Ha YeJI0BeKa (HaKTOPOM SIBIISICTCS:
a) DIIEKTPOMarHUTHbIE BOJIHBI

b) nepeMeHHOE AIIEKTPUIECKOE MOJIe

C) mepeMeHHOe MarHuTHOE oJIe

d) nepeMeHHBIN ITEKTPUUECKUI TOK

€) OCTOSTHHBIN AIEKTPUIECKUI TOK

[Ipu MHIYKTOTEPMUH, BO3JICHCTBYIOLIMM Ha YelIOBEKA (PaKTOPOM SBIISETCS:
a) DIICKTPOMArHUTHBIC BOJHBI

b) nepeMeHHOE IEKTPUUECKOE 110JIe

C) mepeMeHHOe MarHuTHOE ToJIe

d) nepeMeHHBIN ITEKTPUUECKUI TOK

€) TIOCTOSIHHBIN AIEKTPUIECKUI TOK

I[Mpu CMB u IMB — Tepanuu, BO3ACHCTBYIONIMM Ha 4eJIOBEKa (aKTOpOM
SIBIISIETCA:
a) JIEKTPOMarHUTHBIE BOJTHBI

b) NEPEMCHHOC SJICKTPHUUICCKOC TOJIC



C) epeMeHHOe MarHUTHOE I10JIe
d) nepeMeHHBI ITEKTPUUECKUI TOK

€) MMOCTOSTHHBIN 3JIEKTPUIECKUI TOK

[1pu ranbBaHU3aLWK BO3ICHCTBYIOINM Ha YeIOBEKa (PaKTOPOM SIBIISICTCSL:
a) 2JICKTPOMArHUTHBIC BOJTHEI

b) nepeMeHHOE AIIEKTPUIECKOE MOJIe

C) mepeMeHHOe MarHUTHOE TI0JIe

d) nepeMeHHBIN IJTEKTPUUECKUI TOK

€) MMOCTOSTHHBIN 3JIEKTPUIECKUI TOK

IIpumenenne YBU — Ttepanuu Ha d4acTroTax, HOpHUHATBIX B Poccuwy,
3¢ (HEeKTHBHO IS MPOTPEBa:

a) IMAIIEKTPUYECKUX TKaHEeH opraHu3Ma 4ejgoBeKa

b) mpoBOASIINX DIEKTPUUECKUI TOK TKAHEH OpraHu3Ma 4eioBeKa

¢) c1a0OIPOBOJIAIINX TKAaHEH

[Mpumenenne meroaa quarepMuu 3GGEKTUBHO TSI TPOTPEBa:
a) cIIa0OTPOBOIAIINX TKAHEH OpraHn3Ma YeIOBeKa
b) NpOBOIAIINX INEKTPUUSCKUNA TOK TKAHEH OpraHi3Ma YeJIOBEeKa

C) MCTO/JL YHUBCEPCAJICH, IPUMEHACTCA U B IICPBOM, U BO BTOPOM CJIydadx

[Tpumenenue Metosa HHIYKTOTEpMHHU 3 (PEKTUBHO VIS IPOTrpeBa:
a) IUAJIEKTPUYECKIX TKaHEeH opraHu3Ma 4eJoBeKa
b) IpoBOIAIINX MEKTPUUECKHN TOK TKaHEH OpraHu3Ma YesloBeKa

C) METOJ] YHMBEpCAJIEH, IPUMEHSETCS U B IEPBOM, U BO BTOPOM CIIydasix

HaT‘II/IKI/I, B KOTOpPBIX II0J] BJIMAHUCM HSMCpHeMOﬁ HeBJ’IeKTpPI‘-IeCKOﬁ
BCJIMYUHBI IIPOUCXOJUT UBMECHCHUEC OAHOI'O U3 €TI0 IMapaMETPOB, HA3BIBAKOTCA

a) aKTUBHBIMH



b) maccuBHBIMH

JlaTuuky,  KOTOpble  NIPeoOpa3yroT  HEIJEKTPHUUECKHE  BEITMYHHBI
HETIOCPEACTBEHHO B JIEKTpHUYECKHE (TOK, HAPSHKEHNE ), HA3BIBAIOTCSI:
a) aKTUBHBIMHU

b) maccuBHBIMH

Kakoli n3 mepeuuclIeHHBIX JJIEMEHTOB BXOIUT B COCTaB I€Heparopa
CUHYCOUIaJIbHBIX KOJIeOaHMA?

a) DIICKTPUUYECKUI BEHTUITb

b) konebarenbHBINA KOHTYP

C) MEKTpUYECKUN PIIIBTP

d) matumk?

Kakoe ¢usnueckoe sBjIeHHE UCTIONb3YETCA AN MOMYYEeHH HHAYKIHOHHOTO
TOKa B KOJIeOaTeIbHOM KOHTYpe?

a) TEPMO3JIEKTPOHHON 3MUCCHU

b) aneKTpOMarHUTHOW MHIAYKIHN

) IpeoOpa3oBaHys TEIIOBOM SHEPTHH B JIEKTPUUECKYIO?

WneanbHbIH KOIe0aTENBHEBIN KOHTYP COCTOUT U3:
a) KOH/IEHCATOpa M aKTHBHOTO COTIPOTHUBIICHHS
b) KaTyIKu MHAYKTUBHOCTH U KOHJEHCATOPA

C) HCTOYHHKA TOKA U KaTYIIKH UHIYKTUBHOCTH

d) aKTUBHOTO CONPOTHUBIEHHUS U KaTyIIKH HHAYKTHBHOCTH

KonTyp nauuenTa B annaparax ¥YBY - Tepanuu u MHIyKTOTEPMUU:
a) MOJIKITFOYEH HEMOCPEICTBEHHO K aHOHOM IeTH TeHepaTopa
b) MHAYKTHBHO CBs3aH C KoJeOaTelbHBIM KOHTYPOM T'eHepaTopa

C) BKJIFOYCH B LICTIb CMCHICHUA TPpHUOIa



Kontyp mammenTa B anmnapatax mast Y BU-tepanun n MHIyKTOTEpMHH NIEpen
MIPOBEICHNEM IPOLEAYPbI HACTPaNBAETCSI:

a) Ha 9acTOTYy KoJie0aTeIpHOT0 KOHTYpa reHepaTopa

b) Tak, 4TOOBI BBIIOIHMWIOCH aMIUIUTYAHOE YCIIOBHE T€HEPALNH

C) Tak, YTOOBI BBITIOJHUIOCH (1)8.30BO€ YCJIOBHUE I'€HEpaliun

UYacrora kosiebaHuii TepameBTuueckoro koHtypa YBU — anmapara
OTIpeemsieTCs:

a) D9JEKTPOEMKOCTHIO KOHJEHCATOpa W HMHIYKTUBHOCTBIO KaTYIIKH
WHIyKTHBHOCTHU TE€PAIEBTUUECKOTO KOHTYpa

b) wactoroit konebanuit LC -renepaTopa

¢) TertoBbIM 3((eKTOM P MPOBEACHUH TEPATIEBTHYECKOM POy phI

CoOCTBeHHYIO 4YacTOTy KoJieOaHMii TepaneBTHYecKoro koHtypa YBY —
amnmapara MOXHO BbMHCIHTH 110 (Gopmyne (L u C — HHAYKTUBHOCTD U EMKOCTD

KOHEHCATOpa):

Kakue nckaxenus Oynayt Habmomatsest gt Usx = 0,01Cos(2n-50t) [B] B
ycwimtene ¢ ojocoit npormyckanus 0,1 - 100 I'mu Ukp = 0,02 B?

a) aMIUIUTYHbIC

b) aMIuIMTYAHBIE M YaCTOTHEIE

C) 4YaCTOTHBIE

d) uckaxxenwuii He Oyner?
AMILTUTY THBIX UCKQKCHUH YCHINBAEMOTO CUTHAJIA He OyAeT, eCliu:
a) Usx > Ukp

b) Usx < Ukp

YacToTHBIE MCKAXKECHUS MOryT Ha6J'IIOI[aTI>CH IIpH yCUWJICHUU:



a) TOJILKO MPOCTHIX CUT'HAJIOB
b) TOJBKO CIIOKHBIX CUTHAIIOB

) MOOBIX CUTHAJIOB

Ha Bxon ycunurenst ¢ monocoit mpomyckanus 10 - 200 I'm u Uxp = 0,05 B
MOJIaeTCsl CHHyCOUJalIbHOE HampsbkeHue ¢ yactoroi 500 ' m ammutynoit 30 MB.
Kakue nckaxenus OyayT HaOIFOAATHCS ISl 3TOTO CUrHasa?

a) aMIUIUTY/IHbIC

b) yacrtoTHbie

C) aMIUIUTYHbBIE U YaCTOTHBIC

d) Huxaxue?

YacTOTHBIX NCKaKEHUH yCHIIMBAEMOT0 CUTHaJIa He OyJleT, eciu:
a) aMIUIMTYAa HalpsDKEHHUS He IPEBBILAeT KPUTHYECKOrO 3HaYeHHS
b) Bce 4aCTOTHI €ro CreKTpa HaXOJATCS B IPeiesiax M0JIOCh IPOIYCKaHUs

¢) k03¢ GULUMEHT yCUIIeHHUs He MEHSETCs B peieiaX II0JI0CH! IIPOIYCKaHUs

AMIUTATYTHBIE HCKaXEHHS MOTYT HaOI0IaThCS TIPH YCHIICHHH:
a) TOJILKO MPOCTHIX CHUT'HAJIOB
b) TONBKO CIOXKHBIX CUTHAJIOB

C) TeX U JPYyTuX

®dopmupyromue Heny npeaHa3HauYeHbl I
a) TeHEePUPOBAHUS UMITYJIECHBIX HAMIPSKSHUN
b) mpeoOpazoBanust (HOPMBI UMITYJILCHBIX U CUHYCOUJATBHBIX HATPSKCHUIN

¢) npeoOpa3oBaHus GOpMBI TOIBKO CHHYCOMIATIbHBIX HANPSDKEHUH

Ycnosuem nuddepeHmpoBanus MpsMOYTOIbHBIX UMITYJIECOB HANPSDKEHUS
RC - nenpto sBisietcs (R — ommueckoe comportuBienne, C — 3IeKTPOEMKOCTD

KOHJICHCATOpPA):



a) JUIMTEeNLHOCTh uMIynbca > RC
b) anuTenbHOCTH UMITyIIBCa >> RC
) JUINTENBLHOCTH nMIynbea < RC

d) nmurensHOCTH MMITysTECa << RC

Ilpn oudepeHINPOBAaHUM TPSIMOYTONBHBIX HMMITYJIBCOB  IOJTYYarOTCs
UMITYJIBCBIL:

a) OCTPOYTOJIbHBIC OAHOOJISIPHEIE

b) ocTpoyrosbHbIE Pa3HOIONISPHBIE

C) TPEYTOJLHBIC OTHOTIONISIPHBIC

[pu HHTErpUPOBAHUY MIPSIMOYTONBHBIX UMITYJIBCOB TIOJIyYarOTCSI UMITYJIbCHL:
a) OCTPOYTOJIBHBIC OAHOOJISIPHEIE
b) ocTpoyrosbHbIE Pa3HOIONISPHEIE

C) TPEYTOJIbHbIE OJJHOTIOJSIPHbIE

VcaoBreM MHTErPUPOBAHUSI IIPSIMOYTOJIBHBIX UMITYJIbCOB HampspkeHus: RC-
nenbio siBsietest (R — omwmueckoe comporupieHne, C — 3IEKTPOEMKOCTb
KOHJICHCATOpPA):

a) JUITENLHOCTh uMIyJibca < RC

b) mmrensHOCT MMITyNBca << RC

) JUTUTENFHOCTh UMIyJbca > RC

d) anmurenbHOCTH UMITyIIbCa >> RC

€) IIUTeIhHOCTh uMmyisca = RC

Kakasg u3 asnexrpuueckux nemnei, m300paxEHHBIX Ha CXEMaX, SBISETCS

MHTETpUpYIOIeii?

Kakas w3 QJICKTPUYCCKUX ueneffl, I/I306pa)KéHHBIX Ha CXEMax, SABJISCTCA

T epeHnIrpyronen?



Kakas nens n3o0paxkena Ha cxeme?
a) MHTErPUpPYIOIIast
b) muddepermmpyromas

C) HU Ta HH Apyras’?

Kakas nenb nzo0paxxena Ha cxeme?

a) HHTETPUPYIOIas
b) muddepermmpyromas

C) HU Ta HH Apyras’?

WMty iecHOE HampspKeHUE, N300paXEHHOE Ha rpaduKe, UMEeT aMILTUTYIY:
a) 30 mB
b) 20 MB

¢) 60 MKc

WMy ibcHOE HaNpsDKeHHe, H300pakEHHOE Ha rpadiKe, UMEET [UTUTETbHOCTh
UMITYJIbCA:

a) 40 Mxc

b) 10 mxc

¢) 20 mkc

WMy ibcHOE HapsKeHHe, H300pakEHHOE Ha rpad ke, UMEET [UTHTETbHOCTh
mays3sl:

a) 10 mMxc

b) 20 mxc

¢) 40 Mxc

d) 60 mMkc



NmnynbscHOE HanpshkeHue, n300pak€HHOe Ha TpaduKe, UMeeT IepHOL:
a) 10 mxc
b) 20 mxc
¢) 40 Mxc
d) 60 mkc

OcHoBOIi TpUOOPOB ISl  PETHCTPALMM  BBICOKOYACTOTHBIX MPOILIECCOB
SIBJISTIOTCSL:

a) CaMOTIUCITBI

b) akTHBHBIC U TACCUBHBIC JATIYNKA

C) 3IEKTPOHHO-TYICBBIC TPYOKH

d) reHepaTOpBI CHHYCOHMTATBHBIX KOJICOAHMH

OCHOBHBIMH XapaKTE€PUCTUKAMU YCTPOHCTB PErUCTPALUM U OTOOpaKEHUS
WH(POPMALIUH SBIISIOTCS:

a) pa3Mepsl YCTpoicTBa 0TOOpakeHHs HHYOPMAIIMU U 9yBCTBUTEIBHOCTD

b) ckopocTb "pa3BepTKH" PErUCTPUPYEMOTO CUTHANIA BO BPEMEHH U IMAa30H
4acTOT

C) YYBCTBUTCJIIbHOCTb U JHUAIIA30H PETUCTPUPYCMBIX 4aCTOT

K HH3KO4aCTOTHBIM yCTPOWCTBAM O0TOOpaKEeHHS HHHOPMAIIH OTHOCSTCSL:
a) DIEKTPOMEXAHUYECKHE CaMOTHCIIBI

b) UCTOYHMKYM TEPEMEHHOT0 TOKa

C) JaTYUKH

d) ycunurenu

UyBCTBUTEIBHOCTBIO YCTPOMCTB OTOOPaKEHUSI U PErHCTPalli HHPOPMAITUH
SIBIISIETCA:
a) OTHOIIEHUE YacCTOThl OTOOPa’KaeMOIr0 JIEKTPUUECKOTO CHIHala K €ro

AMININTYIC



b) oOTHOlIEeHWE AaMIUIMTYIbl OTOOPaKEHHOTO CHrHAJAa K aMIUIUTYJE
0TOOPaXXKaeMOT0 JICKTPUIESCKOTO CUTHAIIA
C) TPOW3BEACHHE AaMIUTUTYIbl OTOOPAXEHHOTO CHTHAla ¥ aMIUIATYAbI

0T06pa>1<aeMor0 OJICKTPUYICCKOI'0 CUTHaJIa

3aBucumocth  kod(¢uimenta  uysctBurenbHoctn  (K)  ycrpolicTBa
OTOOpaKeHHsT M perucTpanvd WHPOpPManuu OT YacTOThl OTOOPaKAEMOTO

anektpudeckoro curnaia (f) umeer Bun:

KoHnTyp nauueHnTa B anmnaparax ¥YBY - Tepanuu u MHIyKTOTEPMUU:
a) MOJIKIFOYEH HEMOCPEICTBEHHO K aHOAHOM LIeNH TeHepaTopa
b) MHAYKTHBHO CBsI3aH C KOJIeOATEIHHBIM KOHTYPOM T€HEpaTopa

C) BKJIFOYUCH B ICIIb CMECUICHUA TpHUoAda

VYcnoBueM cornacoBaHus KOHTYpa MAallMeHTa U TeHepaTopa B anmnapare Y BU
SABJISIETCSL:

a) aMIUIMTYAHOE YCIIOBHE TE€HEepalud 3JIEKTPOMAarHUTHBIX KoneOaHWH B
KOHTYp€ TeHepaTopa

b) paBeHCTBO YacTOT 3JIEKTPOMArHUTHBIX KOJICOAHUH B KOHTYpE MalMeHTa U
B KOHType reHepaTopa

¢) (azoBoe yciioBHe reHepaluy IMEKTPOMArHUTHBIX KOJIeOaHWH B KOHTYpE
resepaTopa

d) coBmaneHue aMIUIMTYIHBIX YCIOBHI B KOHTYpE eHepaTopa U B KOHTYype

nareHTa

JlaTunky ABISIFOTCS SIIEMEHTOM:
a) TepaneBTHYECKOH armapaTypbl
b) nuarnocTudeckux nMpuOOpoOB

C) NEKTPOCTHMYJISITOPOB



TumoBas 670K — cxeMa 3IEeKTPOHHOT0 IMarHOCTUYECKOTO MPUOOpa BKIIOYAET
B ce0sl cleayIonre 00s3aTeIbHBIC DIICMCHTBI:

a) yCTPOHCTBa ChEMa — KOHTYP MAaLMEHTa — YCTPOWCTBO OTOOPaXKEHUS U
peructpanuy nHGOpMaIN

b) ycunutens 3MeKTpUYeCKUX CUTHAIOB — YCTPONCTBA ChEMa — YCTPOHUCTBO
0TOOpa)KEHMS U PErUCTPaLUK HH(POPMALIH

C) yCTpOicTBO ChéMa — YCHJIHTENb —> YCTPOWCTBO OTOOpPa)KEHUS H

perucrpanmu uHGOpMaIHU

IIpu yCWIeHHH CHHYCOMIAIbHBIX JJIEKTPUYCCKUX CHTHAJIOB BO3MOMHBI
CJICTYFOIIHE HCKAKCHHS:

a) TOJIbKO aMILTUTYIHbIC

b) TOJNBEKO YacTOTHEIC

C) aMIUTUTYIHBIC U YACTOTHBIC

d) ¢azoBbie u yacToTHBIC

TepameBTudyeckuii MeTOJ, B KOTOPOM BO3ICHCTBYIOUINM Ha YeJIOBEKa
(hakTOpoM  SIBIISIETCS MEPEMEHHOE BBICOKOYACTOTHOE OJJICKTPUYECKOE TIOJe,
Ha3bIBACTCSI:

a) METOJIOM MHIYKTOTEPMUHU

b) meronom YBY — Tepanun

C) METO/OM JHaTepPMUH

d) meromom rajabpBaHU3AIUH

TepaneBTryeckuii METOA, B KOTOPOM BO3JCHCTBYIOIIMM Ha YEJIOBEKA
(hakTOpOM SIBJISIETCSI IEPEMEHHOE BHICOKOYACTOTHOE MAarHUTHOE TI0JIe, HA3hIBACTCS:

a) METOZIOM UHIYKTOTCPMUH

b) meronom YBY — Tepanmun

C) METO/OM JHaTepPMUH

d) MeTomoM raylbBaHU3ANNN



TepaneBTudeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIONIMM Ha YeEIOBEKa
(hakTOpOM  SIBIISIETCS. MEPEMEHHBIH  BBICOKOYACTOTHBIM 3JEKTPHUUECKHH TOK,
Ha3bIBACTC:

a) METOJIOM MHAYKTOTEPMUH

b) meronom YBY — Tepanuu

C) METO/OM JHaTePMUU

d) MeTom0M rajibBaHHU3aLUN

TepaneBTrdyeckuil MeTOJ, B KOTOPOM BO3ICHCTBYIONIMM Ha YeEJIOBEKa
(hakTOpPOM SIBIIAETCSI TOCTOSIHHBIN 3JIEKTPHUECKUH TOK, HA3BIBACTCS:

a) METOJIOM MHAYKTOTEPMUH

b) meronom YBY — Tepanun

C) METO/OM JHaTePMUU

d) MeTomOM rajibBaHH3aLINH.

KOHTpOJIbHLIe BOINPOCHI IJIfl MOATOTOBKH K 3a4€Ty U 3K3aMEHY

1. Hcrounuku OHWOCHWIHAJIOB 3JeKTpuueckod mpupoasl. [loHsTne o
omomorennuanax (bIT). DnexTpuyeckue XapaKTepUCTUKNA UCTOTHUKOB BIT.

2. DJeKTprUYeCcKie AaTYNKK B MeaniHe. [IpuHIun paboTsl, yCTpOHCTBO,
pasHoBuAHOCTHU. [lapaMeTphl JaTYMKOB U IOMEXH, CBSI3aHHBIE C UX IPUMEHEHUEM.

3. Knaccupukanus mnoMex mnpu 3IEKTPOPHU3MUYECKHX H3MEPCHUSX.
[IpuuuHebL, TpUMEPHL.

4. CTOpoHHHE TIOMEXH TMpPH OJIEKTPOPUMUECKUX H3IMEPEHUAX Ha
6rooobekTe. CriocoObl 3aIUTHl OT CTOPOHHHX ITOMEX.

5. MeTtoandyeckne TOMEXH TPH DJIEKTPO(PHU3MYECKHX HM3MEPEHUSX Ha

0noo0bexTe. CriocoOb! 3aIIUTHI OT METOINYECKUX ITOMEX.



6. CTpyKkTypHasi cxema M3MepHUTeNs OuonoTreHuanoB — ycuuureis bIT
(YBII). TpeboBanus k xapaktepuctukam Y BII.

7. [onsaTne 00 ananoro-unppoBoM npeodpazoBaHuu. JucKkpeTnzanus u
KBaHTOBaHHUe. AnieprypHoe Bpems. Kiaccudukarst AL

8. Cratnyeckne mapamerpsl ALl JIunamnueckne mapamerpsr ALIIT
Mymer  ALIlL. CrpykTypHas cxema, MNPUHIMI ACUCTBUA U  INapaMmeTpsl
napamensHbix AL O0nactu npuMeHeHHUsI.

9. ALIT nocnenoBaTeNbHOTO CYeTa U MOCIIEI0BATEIBHOTO MPUOIIKEHHUSI.
CrpyKTypHass cXeMa, NpPUHLOUI JeHCTBUA, MapaMeTpsl U OCOOCHHOCTH
nocnenoBaresbHBIX AL pasnmuunoro tuma. O6iacTi NpUMEHEHUS.

10. Mmuorocrynenvyarsie  ALIIl.  MHOrotakTHble  IOCIEI0BATEIHHO-
napamensHsie ALITT. Konseepasie ALIIL. CtpykTypHas cxema, MPHUHIIHI IeHCTBUS,
napameTpsl 1 0COOCHHOCTH TOcieAoBaTenbHO-apauteabHbix ALl pasnuanoro
tuna. O0nactu npumeHenus. He BBouM

11. MHurerpupyromue ALIIl kak croco6 60pbOBI C IIyMamMu M OMEXaMHU.
Wnrerpupytomme curma-gensta ALl u ux paznosunHoctu. CTpyKTypHas cxema,
NPUHIMIT IeHCTBUS, mapameTpsl U ocodeHHocTu curMma-aenbra AL[Il. Obxactu
MIPUMEHEHUS.

12. Tlomstme o wudpo-aHamoroBoM npeoOpa3zoBannu. Cratndeckue
napametpsl LIAIl. Jlunamuueckne mapamerpsr LIAIL Ilymer LIAIL. OGmactu
MIPUMEHCHUSI.

13. CrpykrypHble cxeMbl, npuHIMI aedcTBus W mapamerpsl LIAIT c
CYMMHPOBaHHEM BECOBBIX TOKOB. OCOOEHHOCTH CXEMOTEXHUYECKHX PELICHHUH.

14. Tloustre o mukpokoHTposuiepax. Knaccudukamus u ctpykrypa MK.
Ha3znauenue cTpykTypHBbIX 251eMeHToB MK 1 nx pa3HOBHAHOCTH.

15. Tlomste o mnporeccopHoM siape. Knaccudukanus apXUTEKTypbl
nporeccopHoro siapa. CocTaB M Ha3HAUYE€HHE CTPYKTYPHBIX JIIEMEHTOB
HPOLIECCOPHOTO SAAPA.

16. RS- wu UART-mpotokonsl oOMeHa JaHHBIMH. Ha3Hauenwe.

Opl"aHI/I3aHI/I$I N XAapaKTCPUCTUKHU MNPOTOKOJIOB Ha (l)I/I3I/I‘-IeCKOM YpPOBHE.



OcoOeHHOCTH OpraHM3alld IPOTOKOJIOB HAa JIOTMYECKOM YPOBHE U YpPOBHE
MPUIOKEHUN.

17. USB-mporokon oOMeHa gaHHbIiMH. Hasuayenue. OpraHuzanust
XapaKTEePUCTUKHU MPOTOKOJIA Ha (u3ndeckoM ypoBHe. OCOOCHHOCTH OpraHU3aluH
MPOTOKOJIA HA JIOTHYECKOM YPOBHE H YPOBHE IPHIOKEHHI.

18. 12C- wu CAN-nporokonsl oOMeHa JaHHbIMH. Ha3HauyeHue.
Opranuzanust ¥ XapakTePUCTHKH MNPOTOKOJIOB Ha (DU3MYECKOM YpOBHE.
OcoOeHHOCTH OpraHM3alld IPOTOKOJIOB HAa JIOTMYECKOM YPOBHE U YpPOBHE
MIPIIIOKEHUH.

19. 3agauun uudpoBoll QUIBTpAMH B MEIUIIMHCKUX SJICKTPOHHBIX
cucrtemax. Ilomexu M ITyMBl Kak CilydaiiHble IpPOLECCHL. benmblii mym u €ero
¢unprpanus. YcuieHne myMoB Mpy GUIIBTPALIUH.

20. TloHATHe O HEPEKYypPCHBHBIX U PEKYPCHBHBIX LU(PPOBBIX (PHIBTpax.
CTpyKTypHBIE CXeMbI HUPPOBBIX (PUIBTPOB.

21. HmnynbcHas peakiys UACAILHOTO U PeajbHOTO (QUIIBTPA, HOHSITHE O
yactore HalikBucra W TIJ1aBHOM YacTOTHOM juanasone. SBinenue ['mbbca u
NPUMEHEHNE BECOBBIX (DYHKIHH.

22. OnTtuManbHas (unprpanus. Tpu OCHOBHBIX KpUTEpHs
ONTHUMAILHOCTH. YCJIOBHE ONTUMANBbHOCTH. CHCTeMa IMHEHHBIX ypaBHEHHH
¢unsrpa Kommmoroposa-Bunepa.

23.  DTambl METOIUKH PAcueTOB HEPEKYPCHBHBIX IHU(MPOBBIX (DUIBTPOB.
Pacuer ko3(duIMEHTOB, UMIYNIbCHAS PEaKIUsl, YAaCTOTHAs XapaKTePHCTHKA Ha
npumepe ¢unbTpa MHK 1-ro nopsiaxa.

24. OxapakTepu3yWTe OCHOBHBIC THIIBI JaTYMKOB, HCIOJb3YEMBIX B
MEIULIMHE U OMOIOTHU.

25. [laiite ompejeneHre BeIMYMHAM: MOIPEIIHOCTh MpeoOpa3oBaHus,
TOYHOCTH M JIMANa30H, MOPOT YyBCTBUTEILHOCTH.

26. V3MmepuTenbpHbIE ~ LeMd  HPSAMOTO W yPaBHOBEIIMBAIOIIETO

npeoOpa3oBaHMsl.



27. OxapaxkTepu3ylTe YCTPOWCTBO M OCHOBHBIE MapaMeTpbl 3JIEKTPOJIOB
JNEKTPOKApIUOTPadOB U IEKTPOodHIEDHATOrpadoB, METATNISCKHX U CTEKISTHHBIX
JNEKTPOJIOB JUIS PETUCTPALIMH BHYTPHKIECTOUHBIX H MEMOPaHHBIX TIOTECHIINAJIOB.

28. Pe3uCTHBHBIC JaTYHKH.

29. TlomynmpoBOAHUKOBBIE (POTONPEOOPA3OBATENN H UX HCIIONB30BAHHE B
MEIULMHCKOM anmapaType.

30. Oxapaxkrepu3yiiTe 00JacTH IPUMEHEHHS TEPMOJATYMKOB B MEUIINHE.

31. IIpe3onnexTpuueckue  mpeoOpa3zoBarenud:  NPUHIMI  JACUCTBUS,
KOHCTPYKLMH, THUIIOBOE IMPUMEHEHHWE B TEPANEeBTUUECKOH M JAMArHOCTHYECKOU
anmaparype.

32. Tlomyunte OCHOBHBIE COOTHOIICHUS, XapaKTEPU3YKLIHE ACHCTBUE
00OpaTHBIX CBsI3€il HA TApaMETPBl H3MEPUTEIBHOTO YCHITATEISL.

33.  Omnuumre ycTpOHCTBO U MPUMEHEHUE U3MEPHUTEIBHBIX MOAYJIITOPOB U
JeMOJYJIATOPOB.

34. TIlpuBemutre U OOBSICHUTE TUIOBBIE CXeMbl (PUIBTPOB B armaparype
OMOMEINIIMHCKOTO Ha3HAYCHUSL.

35. OxapaxTepusyiTe OCHOBHBIE CXEMBI IOCTPOCHHS I'€HEPATOPOB.



