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1. EJIM ¥ 3AJIAYU AUCHUANJIUHBI

1.1. Heaun AMCHMIIMHBI

enp m3yueHus MUCHMIUIMHBI: MOJATOTOBKA OOYyYalOIIMXCS K AKCIUTyaTallu-
OHHOM JESATEIBHOCTH MyTeM (GopMHUpOBaHUSI MPOGHECCUOHAIBHBIX KOMIICTCHIINH,
HaIpaBJICHHBIX Ha 3HAHWE OCHOB TEOPHUH PAUOTPUEMHON TEXHUKH, €€ COBPEMEH-
HOUM 2JIEMEHTHOUM 0a3bl, MEPCIEKTUB Pa3BUTHS, METOJOB HHXKEHEPHOrO pacuera
0JIOKOB yCTPOWCTB MpUEMa U MPeoOpa3oBaHUsI CUTHAJIOB, YMEHUM BBISIBUThH €CTE-
CTBEHHOHAYYHYIO CYIIHOCTb MpOOJIeM, BO3HUKAIOIIMX B XOJ€ HSKCIUTyaTalluu
YCTPOUCTB MpHeMa U NMpeodpa3oBaHusi CUTHAJIOB U HABBIKOB PacY€TOB, MOJIEIUPO-
BaHUsI ¥ UCCJIEOBAHUS KAaCKaJIOB YCTPOMCTB MpreMa 1 mpeoOpa3oBaHUs CUTHAJIOB.

1.2. 3agaum ocBOEHUS IUCIUILIHHBI

dopMHUpOBaHUE Y CTYACHTOB CIOCOOHOCTH K MPOBEJACHUIO JTUATHOCTUKU
(GYHKIIMOHUPOBAHUS U TPOBEPKH Ha PabOTOCHOCOOHOCTh TMPHU IKCILTyaTalluu
YCTPOUCTB TpUeMa U MPeoOpa30oBaHUsI CUTHAJIOB B COCTaBE PaIUO3ICKTPOHHBIX
CHUCTEM U KOMIIJIEKCOB.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Nunexkc nucuuminebl «YCTpOHCTBa pUeMa U NMPeoOpa3oBaHUsI CUTHAIOB
B yue6HOM miane b1.B.13.

JlaHHas mporpaMma CTPOMTCS Ha IPEEMCTBEHHOCTH IPOIPaMM B CHUCTEME
BBICIIIETO O0pa30oBaHMs W MpeaHasHadeHa s cryaeHToB BI'TY. [Ins ocBoeHus
JTUCIUIUIMHBL «YCTpoiCcTBa MpueMa M NpeoOpa3oBaHUsS CUTHAIOBY» TPeOyIOTCS
3HaHMS U YMEHUS, MPUOOPETEHHbIE 00yUYaIOIUMHUCS B pe3yJbTaTe OCBOCHHUSA psiaa
NPEIIIECTBYIONIUX AUCIMIUIAH (pa3esioB NUCIMIUINH), TAKUX KaK: JIEKTPOHUKA,
CXEMOTEXHHMKA AHAJIOTOBBIX JJIEKTPOHHBIX YCTPOWCTB, JJIEKTPOJAMHAMHUKA U pac-
MpOCTpaHEHHE PAUOBOJIH, ycTpoiicTBa CBY 1 aHTEHHBI, OCHOBBI KOMITBIOTEPHOTO
npoektupoBanusa POC, ycTpoiicTBa reHepupoBaHus U GOPMUPOBAHUS CUTHAJIOB.



3. IEPEYEHD INTAHUPYEMBIX PE3YJIbBTATOB OBYUEHUS 11O

JTUCLHUATIAHE

[Ipouecc n3ydyeHust AUCHUILUIMHBL «Y CTpOMCTBA IpreMa U MpeoOpa30BaHUs
CUTHAJIOB» HaNpalieH Ha (JOPMUPOBAHNE KOMIIETCHIINH:

[IK-3 — criocobeH Kk mpoBeAeHUIO JUATHOCTUKU U MTPOBEPKU HA pabOTOCIIO-
COOHOCTh TpPHU 3KCIUTyaTalldd COCTABHBIX YaCTE€W PAJMOAIEKTPOHHBIX CUCTEM H

KOMILJIEKCOB.
Komnerenuust Pe3yabTaThl 00yueHusi, XapaKTepu3ywiumne
chopMHUPOBAHHOCTH KOMIIETCHIIUHU
ITK-3 3HATh MPUHIUIIEI U OCOOCHHOCTH (PYHKIIMOHUPOBAHUS Kac-

KaJIOB B COCTaBE YCTPOMCTB MpHUeMa U MpeoOpa3oBaHUs CUT-
HaJIOB

YMETh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCThH MpPOOJEM,
BOZHHMKAIOIIUX B XOJE JIKCIUTyaTalldd YCTPOMCTB TMpueMa U
npeoOpa3oBaHusl CUTHAJIOB

BJIaACTh MCTOAAMMU PaACUCTOB, MOACIUPOBAHUA U HCCIICIO-
BaHHs KaCKaJOB YCTpOﬁCTB InmpucMa nu Hpeo6pa3013aHI/151 CHUT-
HaJIOB




4. OBbEM JUCHUIIVINHBI
OO61mast TpyA0EMKOCTh TUCLMILIUHBI «Y CTPOMCTBA MpUeMa U Mpeodpa3oBa-
HUSl CUTHAJIOB)» COCTABIISICT 4 3a4ETHBIEC €IMHULIBI.

Pacnipenenenne Tpy10€MKOCTH TUCHUIUIMHBI TIO BUIAM 3aHSATHIA.

Ounas popma o0yueHust

Bun yue6HOi paboThI Bcero CemecTpbl

4acoB 7 8

AyaHUTOpPHBIE 3aHATHSA (BCEro) 72 36 36

B ToMm uncrne:

Jlexiuun 36 18 18

[Tpaktuueckue 3austus (113) — — —

Jlaboparopusie padoTs (JIP) 36 18 18

CamocTosiTesibHasi padoTa 72 36 36

KypcoBoi1 npoekr — — —

KonTposnbHas paboTa — — _

By npoMexxyTO4HOM aTTeCTalluy — 3a4€T 3a, 320 3a 3a0
(3a), 3auer ¢ onenkoii (3a0)

O6m1as Tpy10€MKOCTh 144 72 72
Hae 4 2 2

3ad4. €.




5.1. Conepxxanue pa3iesioB JUCHMILVIMHBI U pacnpeae/ieHiue TPYI0eMKO-

5. COAEP KAHUE JUCHUIVINHBI

CTH 110 BHJAaM 3aHATHH
o4yHas popma 00ydeHuUs

HaumenoBanue
TEMEI

Coneprxanue paszuena

Jlex
i

IIpax
3aH.

JIao6.
3aH.

CPC

Bcero,
qac

OO0mye cBeneHUs
00 ycrpoiicTBax
rpueMa | Ipeod-
pa3oBaHUs  CHUT-
HAJIOB

OcHOBHEBIE 3aJ[a4¥ U TPOOIEMBI YCTPOWUCTB NpreMa 1
nepenaun curdano (YIIIIC). Haznauenne w BUbI
crpykryp YIIIIC. CoBpemeHHast 3nmeMeHTHast 0aza.
BnmsiHre sxoHOMu4Yecknx (akTopoB Ha BEIOOp Xa-
PaKTEepUCTHK TPOCKTUPYEMBIX PaJAUONPHEMHUKOB.
OcHoBHbIe AmexTpuaeckre nokasareny YIIIIC.
HcroyHukn ToMeX pajuonpHeMa M HX XapaKTepH-
cruku. BHyrpenHme mymbl. IIpoGmemsr momexo-
YCTONYMBOCTH M OJIEKTPOMArHUTHOH COBMECTHMO-
ctu. OCOOEHHOCTH NMOMEX B PA3IMYHBIX YaCTOTHBIX
nmuanazonax. [llymsl aHTeHHO-(DMIEPHBIX YCTPOKCTB,
TIACCHBHBIX IIEJIell M YCHIIUTENBHBIX MpHOOpoB. Dd-
(exTHBHAs IIyMOBas Iojoca MpormyckaHus. Koag-
¢unment myma. IloporoBast M peanbHas YyBCTBH-
TeJNbHOCTH. [IprMeHeHHne TeopuH NIYMSIIUX YeThl-
PEXIOIoCcHUKOB K pacueTy mymoB YIITIC: koaddu-
IUEHT IIIyMa ¥ 3KBUBAJICHTHAs IIIyMOBasi TEMIlepary-
pa, koadduimeHT ImymMa KackaJIHO-COCIMHEHHBIX
YEeTBIPEXIIOIIOCHUKOB. VI3MepeHune Kkod¢duirieHTa
myma. BimsiHme mymMoB mepBEIX Kackamo. Pacuer
TIPEAETEHOH U peaTbHOH YyBCTBUTEIBHOCTH.

BxonHsre
ycTpoiicTBa

Komnebarensnslit kouTyp B YIIIIC. Hacrpoiika koH-
TYpoB B auana3oHe 4acToT. CTaOWIBHOCTh HACTPOH-
KU KonebarenpHoro koHtypa. HemomHoe BKIroYeHue
K0JIe0aTeILHOr0 KOHTYpA.

Bxonusie nern (BLI), nx Ha3sHaueHHe M XapaKTepu-
cruku. CtpykrypHas cxema BLI. YcnoBus cormaco-
BaHMS BXOJHOM IIETIHM IO BXOAY M 1o Bbixomy. Cro-
coObl MepekpbIThs auanazoHa. CxeMbl U 0COOCHHO-
cru BII pasnuuHbIX 4acTOTHBIX Auanas3oHoB. Ilepe-
crpauBaemblie BL] u BL] ¢ ¢pukcupoBanHoit HacTpoii-
koi. BIl npu paboTe ¢ HEHACTPOSHHOW AaHTEHHOM.
OOoOlieHHast SKBUBAJIEHTHAs cxema. BxozaHoe
YCTPOIMCTBO C €MKOCTHOM, TpaHC(OPMAaTOPHOM CBs-
3pt0. BIl ¢ MarmutHOW aHTeHHOW. BXonmHbie nenu
mpu paboTe ¢ HacTpoeHHOH aHTeHHOU. BLI MeTpoBo-
ro, JELUMETPOBOr0 ¥ CAHTUMETPOBOTO IUAA30HA.

10

18

Yeunurenu
YCTPOUCTB IpHe-
Ma U mpeodpaso-
BaHUS CUTHAJIOB

OcHOBHbIE CBelleHUs] 00 W30UpATENIbHBIX YCHIIUTE-
71X, X Ha3HaueHue. TuIbl U XapakTepUCTHKU U30H-
partenbHbIX ycuutesied. TpaH3uCTOpHbIE YCHIUTENN
paauoyacrotsl (YPY) nuanazona yMepeHHO-BBICOKUX
yacToT. OCHOBHbIE CXeMHble BapuaHTHL. O000IIEH-
Has SKBUBaJeHTHas cxema YPY u ee ananu3. BHyt-
peHHsAs oOpaTHasl CBS3b M METOIBI €€ HeWTpain3a-
uun. Peanmzamust tpansuctopusix YPY Ha wuHTE-
TpalbHBIX ~MHKpOcXemax. YcroiumBocTe YPU.
VenoBust ycroitunBoct paborsl YPU. VYcunurenn
npomexyrouHor yactotsl (YIIU). OcHoBHbBIE Xapak-
tepuctuku YITY. Ananus paborer YIIY, ¢ pacnpene-
JICHHOH H30MPATeNbHOCTHIO, CIIOCOOBI (OPMHPOBaA-
HHSl AMIUIHTY/IHO-YAaCTOTHBIX XapaKTEPUCTHK.

12

[IpeobpazoBare-
JIH 4aCTOTBI

Haznauenmne mpeoOpazoBateneii yactorel (IT4), nx
ocHOBHbIe xapakrepuctuku. Krnaccubpukamus IT4.
O6mast Teopust mpeoOpa3oBaHUsi YacTOThL TpaH3u-
cropHble u auoansie [TY. Pacyer mapameTpos npeod-
pasoBanusi. Pexxumbl pabotel cmecurens. Koaddu-
uueHT nepeaaun [IY. Llymossie cBoiictBa [1Y. ba-
naHcHble U KonbueBble [TY. Iapamerpuueckue IT4.
IIY B uHTErpasbHOM UCHONHEHUU. YacTOTHAs Xapak-
tepuctuka [IY. [loOouHbIe KaHAJBl MpHEMa W HX

16




noxasineHne. Beibop mpomesxyrounoit wacrtorsl. Co-
NPSDKCHUE HACTPOEK KOHTYPOB CUTHAla U IeTepOIu-
Ha. JIByKpaTHOE IpeoOpa3oBaHKe JaCTOTHL

JlerexTopbl

Ammumntynaeie netekTopbl (AJl). OcHOBHBIE cXeM-
HBI€ BapuaHTHI U XapakrepucTuku AJl. Inonusre A/l
Bri6op mapamerpoB u pacyer AJl. Vckaxenus mpu
JETEKTHPOBAaHUN W CHOCOOBI MX yMEHbIIEHUs. Bo3-
JeiictBue nomex Ha nerekrop AJl — curnanos. Iuxo-
BBII IETEKTOP. AMIUIUTY/AHBIA OIpaHUYUTEb.
Yactornele perextopsl (UJ[). OcHOBHBIE CXEeMHBIE
BapuaHTBl U Xapakrepuctuku YJ/I. Anamms paboTsl
YJI ¢ pacCTpOCHHBIMH M CBSI3aHHBIMH KOHTYPaMH,
mucKkpuMuHaTopa u npobusie YJ1. da3zoBbie neTekTo-
pol (D). OcHoBubie Tumbl DJI. JleTekTophl pa-
JIOUMITYJIbCOB.

18

Hroro

18

18

36

72

8 cemectp

PerynupoBkn B
ycTpoiicTBax
rpueMa | Tpeod-
pa3oBaHUS ~ CHT-
HAaJIOB

OOmme cBefeHHsT O PYyYHBIX M aBTOMAaTHUYECKHX pe-
TYIUPOBKaxX U UX Ha3HadeHue. MeTonsl HacTpOUKU
panuonpueMHUKoB.  CHcCTEeMBI  aBTOMAaTH4eCKOro
perymupoBanust ycuneHus: (APY). Aramm3 paboter
APY. CucreMsl 4aCTOTHOH aBTONOJCTPOMKH 4acTo-
Tel (YAIIY). da3oBas aBTOMOJACTPOMKA YaCTOTHI
(DAITY). Aranuz padots! cuctembl YAITY u GAITY.
CuHTE3aTopbl YaCTOT B FeTEPOAMHHBIX TPAKTAX.

20

ITpnemMunkn pas-
JIMYHOTO  Ha3Ha-
YEHUsI

OO6nacTe MpUMEHEHUs ¥ BUJBI IPUEMHHKOB. [Ipuem-
HUKH AM-curnanoB. lcnonb3oBaHue CHHXPOHHOIO
mpueMa Juisi pasJeleHus CUTHAJIOB JBYX CTaHIMH C
TIEPEKPHIBAIOIIMMHUCS OOKOBBIMH TOJIOCAMH YacTOT.
CunxpoHHBIH panuonpueM. [Ipuem OnHONOIOCHBIX
CHTHAJIOB.

Ipuemunxkn YM — curnanoB. OcoOeHHOCTH MOCTPO-
eHus TpakToB YKB-UM. Biusnue nomex npu npue-
me UM-curHanos.

Oco0eHHOCTH TpHeMa HMITYJIbCHBIX CHTHajoB. Pa-
JHMOMPUEMHBIE YCTPOHCTBA UMITYJIBCHBIX PaJHONIOKa-
LIUOHHBIX cTaHiMi. IlpueMHUK mnpenenbHON uyB-
CTBUTENIBHOCTH. [IpUEMHHK TOYHOro OOHApYKEHHs
paccrosiHusL 10 oObekTa. Paguonomexu u Gopnba c
HUMHU (BBIOOp MOJIOCHI Tporyckaunus, cuctema IOV,
HpUMEHEHHE KBaplLeBbIX GuwibTpoB). Paguonpuem Ha
MarucTpayibHbIX JTUHUAX KB- paguocBszu.
[IpumeHeHue nexaMeTpOBBIX BOJH IS JalibHEW pa-
auocBsazd. OOliMe TEHAEHLUMH B KOHCTPYMPOBAHHMHU
CBSI3HBIX IPHEeMHUKOB. OCHOBHbIE TEHACHLUH Pa3BU-
THUS PaJMOBELIATENIbHBIX IPUEMHHKOB. OCOOCHHOCTH
JUHUH KOCMHYECKOH cBs3U. CTPYKTypHbBIE CXEMbI
BXOJIHBIX YCTPOMCTB 3€MHBIX U OOPTOBBIX CTaHIMI
KOCMHYECKOHN CBs3U. Teopusi ONTUMANbHBIX METOIOB
npuema. KoppensionHslii MeTos1 npuema.

10

12

30

Hudpossie
yCTpoiicTBa MpHU-
eMa W mpeodpa-
30BaHUSl  CHI'HA-
JIOB

TexHonornueckue M 3KOHOMMYECKHE acleKThl CO-
30aHusA  LUGPOBBIX PAJAUONPUEMHBIX  YCTPOWCTB.
Iporueccsl 1peobpa3oBaHUsl CHUTHAIOB HPH LHUPPO-
Boil 00paborke. OCOOCHHOCTH JAMCKPETH3ALUH U
KBaHTOBaHUs curHanoB. Lludpposeie Gpuastpsr. Lud-
poBsie mpeobpasoBarenu dactotel. L{udpoBbie rexe-
paropsl. Lludposeie nerekropel. TexHudeckue cpen-
CTBa Juisl peanu3anuu HuppoBol 0OpaObOTKU CHrHa-
JIOB B paJvoNpueMHBbIX ycTpoicTBax. [locnenerek-
TopHasi 1udpoBas 00pabOTKa CUTHAJIOB.

10

DJeKTpOMarHur-
HBIE TIOMEXH W
0oprba ¢ HUMU

ONeKTpOMarHUTHBIE NOMEXH B JHATa30HE paauoya-
cror. CocpeloTOYEHHBIC, UMITYIIbCHbIE, (IIYKTyalu-
OHHBbIE, MYIBTUIUIMKATHBHBIE MOMeXxH. Pacmmpenue
JUHAMUYECKOr0  JMamna3oHa.  BocnpuuMUYMBOCTH
IU(QPOBBIX JIEMEHTOB M BBIYMCIMTEIBHBIX CPEICTB
pasHONpPUEMHUKOB MOMeXaM. AlanTarys K U3MeHe-
HUSIM 3JIeKTPOMarHUTHON 00CTaHOBKE.

12

18

18

36

72

HToro

36

36

72

144




5.2 IlepeyeHsb J1a00OpaTOPHBIX padoT

Ne Ne 3a- Tema u conepkanue 1a00pPaTOPHOTO 3aHATHUS Ob6beM
TEMBl | HATHUSA 4acoB
7 cemecTp
2 1 Bxonanble nenu paguonpUueMHUKOB 4
3 1 Yeunurenn BbICOKOM U MPOMEXKYTOUYHOM 4acTOT paauonpu- | 4
€MHHUKOB
4 1 HccnenoBanue mpeoOpa3zoBaTeliss 4aCTOTHI 4
5 1 HccnenoBanne aMIMTyTHOTO IETEKTOPa 4
5 2 HccnenoBanre 4acTOTHOTO IETEKTOPA 2
8 cemectp
6 1 ABTOMaTHYECKAsl pErYJINPOBKA YCUIICHUS 4
6 2 YacToTHast aBTOIOICTPOMKA YAaCTOTHI 4
7 1 [IpoexTrpoBaHe MmpeceaeKkTopa CynepreTepoIMHHOro npu- | 4
€MHUKa
7 2 Pacuer ycunurens nmpoMeKyTOYHOM YacTOTBHI C JIBYXKOH- | 4
TYPHBIM TI0JIOCOBBIM (PUITBTPOM
9 1 MareMaTtnueckne MOJIEIN COCPEAOTOYEHHBIX, UMITYIbCHBIX, | 2
(IYKTYaIIMOHHBIX, MYJbTUIUIMKATUBHBIX TIOMEX

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

He npenycMoTpeHo yueOHBIM IJIaHOM




7. OHEHOYHBIE MATEPHAJIBI J1JIS ITPOBEAEHUSA ITPOMEXY -

TOYHOM ATTECTAIIUU OBYYAIOIIUXCS IO JUCHUTIJIMHE
7.1. Onucanue mokasarejied U KpUTepHEB OLCHHUBAHWS KOMIICTCHIMH

HA Pa3JIMYHbIX dTanax ux (pOpMHUPOBAHUS, ONUCAHNE IKAJ OLeHMBAHUA

7.1.1 JTan TeKyuero KOHTpOoJIs
PesynbTaThl TEKylIero KOHTPOJISI 3HAHUM U MEKCECCHOHHOM aTTeCTalluu
OLIEHUBAIOTCS I10 CIAEAYIOIENH CUCTEME:

«aTTECTOBAH»;
«HE aTTEeCTOBAH.

OeHHOCTH ()YHKIIHOHHPO-

BaHMS KacKaJlOB B COCTABE

YCTPOUCTB MpUEMa U Ipe-
00pa3oBaHMs CUTHAJIOB

HSTHSX, OTBEYAET HA TEO-
pETHYECKHe BOMPOCHI TPH
3amure Ja00paTOPHBIX
pabot

[MonmydeHue nomycka
K BBIITOJTHEHHUIO JIa-
OopaTopHBIX padoT
B CPOK, TIPEIYCMOT-
PEHHBIN B pabouux
nporpammax

Kommnerenuusy Pesyibrarel o6yuenus,, xa- Kpurepun ATTecToBaH He aTrecToBan
paKTepusyume OLeHUBAHUS
copMHPOBAHHOCTH KOMIIe-
TEeHIHH
[IK-3 3HATh IPUHIIMIIBI U OCO- AxTHBHas pabora Ha 3a-

Henonyuenue no-
MyCKa K BIMOJHE-
HHIO J1a00OPaTOPHBIX
paboT B CPOK,
MPEIyCMOTPEHHBIN
B paboUMX Mpo-
rpammax

YMETH BBIABUTH €CTE-
CTBEHHOHAY4YHYIO CYII-
HOCTh MPOOJIEM, BO3HU-

KalOIIMX B XOZI€ IKCIUTya-

TalUy YCTPOMCTB IpuemMa

U 1peodpa3oBaHus CUI'HA-
J0B

Pemienne cranapTHbIX
MPaKTUYECKUX 3a/1a4

Brinmonnenue pac-
4eTOB B Jabopa-
TOPHBIX paboTax B
CpPOK, TIPeyCMOT-
PEHHBIN B pabodnx
nporpammax

Hesbinonuenune
pacueToB B J1abo-
paTOpHBIX paboTax
B CPOK, MPEy-
CMOTPEHHBIN B
pabouux mpo-
rpammMax

BJIaJIETh METOIaMH pacue-
TOB, MOJICTUPOBAHHUS U
UCCIIEZIOBaHUS KaCKaI0B
YCTPOWCTB IpueMa u npe-
00pa3oBaHMs CUTHAJIOB

Pemenue npuxiiaiHeix
3a71a4 B KOHKPETHOM
MpeaAMETHON 00acTu,
BBINOJHEHHE TIJIaHa 1a00-
paTopHBIX paboT 1o pas-
paboTke KypcoBOTO Ipo-
eKTa

Bemmonnenue na-
60opaTopHBIX pa-
60T B CPOK,
IIPEYyCMOTPEHHBIN
B pabo4mx mpo-
rpamMMax

Hespimonnenue
712a00paTOPHBIX
padoT B CpOK,
IPE1YyCMOTPEHHBIN
B pabouMX Mpo-
rpaMmax

7.1.2 JTan npoMe:KyTOYHOr0 KOHTPOJISI 3HAHU

Pe3ynbTaThl MpOMEKYTOUHOTO KOHTPOJISI 3HAHUW OLICHUBAKOTCS B 7 CEMECTPE
10 CUCTEME:

«3a4YTEHOY;
«HE3aUTEHOY;

B 8 cCEMecTpe MO CUCTEME:
COTIUYHOY;
«XOPOILLIOY;
«YIOBJIETBOPUTEIBHOY;

«HEYIOBJIETBOPUTEIBHO.

OI_IGHKa «HE3a4YTCHO» COOTBCTCTBYCT OLCHKC «HCYIOBJIICTBOPHUTCIBLHO.

OI_IGHKa «BauYTCHO» COOTBCTCTBYCT OLCHKAM «YyAOBJICTBOPUTCIBHO», «XO-
pomio» u KOTIUYHO.




Komnerenmust

Pe3ynbTaThl 00yUeHuUsl,
XapaKTepu3ymume
copMupPOBaHHOCTH
KOMIETEHIHH

Kpurepun
OLICHHBAHUS

OTIN4YHO

Xopowo

YaoBa

Heynosa

[IK-3

3HATP MPUHIUIBI K OCO-
O6eHHOCTH (PYHKIMOHU-
POBaHUS KacKaJoB B
COCTaBe YCTPOMCTB NpH-
eMa u Ipeodpa3oBaHus
CHTHAJIOB

Tect

Brmonaenne
Tecta Ha 90-
100%

BrmonHeHnne
Tecta Ha 80-
90%

Brimonnenne
Tecta Ha 70-
80%

B tecte me-
Hee 70% mpa-
BIJIBHEIX OT-

BETOB

YMETh BBISIBUTH €CTe-
CTBEHHOHAYYHYIO CYII[-
HOCTB TIPO0JIEM, BO3HH-
KaIOIIUX B XOJIE 9KC-
TUTyaTallil yCTPOMHCTB
npueMa u nmpeodpasona-
HHS CUTHAJIOB

Tect

Brimonnenne
Tecta Ha 90-
100%

Brimonae-
HHE TeCTa
Ha 80-90%

Brimomnne-
HHE TECTa Ha
70-80%

B Tecte
menee 70%
TIPAaBHIBHBIX
OTBETOB

BJIAJICTh METOJAMHU
pacueToB, MOAEIHPOBa-
HUSI U UCCIICTIOBAHUS
KacKaJIoB yCTPOUCTB
npueMa u nmpeodpasona-
HUs CUTHAJIOB

Tect

Brimonnenune
Tecta Ha 90-
100%

Brimonne-
HHE TECTa
Ha 80-90%

Brimonne-
HHE TECTa Ha
70-80%

B tecte
menee 70%
MPAaBHIBHBIX
OTBETOB

7.2 IlpuMepHbIii NepeYeHb OLEHOYHBIX CPeACTB (THIOBbIE KOHTPOJb-
HbI¢ 3aJaHUsl MJIM MHbIE MaTepHAJIbl, HEOOXOAUMBbIC VISl OLECHKH 3HAHMH,
YMeHMii, HABBIKOB M (MJIM) ONBITA IESITEJIbHOCTH)

7.2.1 IlpuMepHBIil epevYeHb 3aJaHUI A OATOTOBKH K TeCTUPOBAHUIO

I. K xakomy TUIly OTHOCUTCS PAaJAHONPUEMHOE YCTPOWCTBO, CTPYKTypHas
cxeMa KOToporo u3o0paxeHa Ha pucyHke?
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a) IETeKTOPHBIN MPUEMHUK; 0) pereHepaTUBHBIN MPUEMHUK;
B) IPUEMHHUK MIPSIMOTO YCUJICHHUS; T) CYNIepreTepOIUHHBIN MPUEMHUK.

2. K kakomy THIy OTHOCUTCSI PaJUONPUEMHOE YCTPOMCTBO, CTPYKTypHas
cXeMa KOTOporo u3o0paxeHa Ha pucyHke?

=3

1

e

NuES

—~ > &

> &

25
o2

>

2

a—

R R

b 5 L

3

¢ -2

a) IETeKTOPHBIN MPUEMHUK; 0) pereHepaTUBHBIN MPUEMHUK;
B) IPUEMHHK MPSMOTO YCUIICHUS; T) CYTIepreTepOAUHHBINA MPUEMHUK.
3. KoadhummeHT mepekphITrs 1Uama3oHa onpeaesioT mo Gopmyre:

a)KA =

min

fmax, _ C:-)max,
Fr ) 6)K[[_C—a B)K,Z[

Imin

— /fmax,
fmin’

r)Kﬂ=(

CS max) 2

C3min

4. B TelecKONMMYECKOW AHTEHHE METPOBOrO AMAIa30Ha YHCIO KOJIEH C
YMEHbIIIEHHEM TadapUTHBIX Pa3MEPOB NMEPEHOCHOTO MPUEMHUKA ...
a) pacteT; 0) yMEHBIIIAETCS; B) OCTACTCS HEM3MECHHBIM.

5. IlpuBennute B COOTBETCTBUE MOHATHUS U ONPEICIICHUS.
1) 4yBCTBUTENBHOCTE;
2) 4yBCTBUTEIBHOCTb, OTPAHUYCHHAS IIIYMOM;




3) 4yBCTBUTEIBHOCTb, OTPAHUYECHHAS YCUIICHUEM;
5) noporoBasi YyBCTBUTEIbHOCTb.
a) MUHUMAJIbHBIA YPOBEHBb PaJMOCUTHAIA Ha BXOJI€ MPUEMHHUKA MPU 3aJJaHHOM OT-
HOIIIEHUU MOITHOCTEH (HampsKEHUI ) MOJIE3HOT0 CUTHANA U IiTyMa (OTHOIIICHUE
CUTHAJI-IIIYM) U 33JJaHHOM YPOBHE TOJIE3HOI'0 CUTHAJa Ha BBIXOJIE €ro JUHEHHOTro
TPaKTa;
0) Mepa cIoCOOHOCTH paAuONPUEMHUKA 00eCIeUnBaTh IPUEM CIA0BIX CUTHAJIOB,
onpenesnseMas Mpu OTCYTCTBUU BHEIIHUX PAJIMOTIOMEX;
B) MUHUMAJIbHBIM YPOBEHb PaIMOCUTHAJIA HA BXOJ1€, HEOOXOIUMBIN JJIs MOTyYe-
HUSl paBHBIX YPOBHEMW MMOJIE3HOT0 CUTHAJIA U IIIyMa Ha BBIXOJI€ (OTHOIIEHHUE CHUT-
HaJI-IIyM paBHoO 1);
I') OIpenenseTcss MUHUMAJIbHBIM YPOBHEM PaJiMOCUTHANIA Ha BX0J1€, HEOOX0IUMbIM
JUTS TIOJTYYEHUS 3aJIaHHOT'0 YPOBHSI Ha BBIXOJI€ PUEMHUKA.

6. Ha pucynke n3o0paxeHa cxema BXOJHOH LM ...
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a) ¢ TpaHc(hOPMATOPHOMU CBSI3bIO C AHTEHHOM;

0) aBToTpaHCcHOPMATOPHOU CBA3BIO C AHTCHHOM;
B) €MKOCTHOM CBSI3bIO C aHTEHHOM;
I') UHIYKTUBHO-EMKOCTHOM CBSI3bI0 C aHTEHHOM.

7. YacToTHas XapaKTepUCTUKa BXOAHOW LIETIH C UHIYKTUBHOM CBS3BIO C aH-
TEHHOW MOXET OBbITH ...
a) TOJIbKO BO3pacTarolieil; 6) TOJIbKO YOBIBAIOIIEH; B) KaK BO3pacTarolieil, Tak u
yOBIBarOIIEH; I') TOJIBKO TTOCTOSTHHOM.

8. IIpu neTeKTUpPOBaHWU YPOBEHb HEIMHEMHBIX UCKAXXEHUM ONpeeseTcs ...
a) ko3 puImeHToM nepeaun AeTeKTopa,;
0) BUJIOM U CTETICHBIO HETMHEHHOCTH IETEKTOPHOU XapaKTePUCTUKHU;
B) BUJIOM YaCTOTHOM XapaKTEPUCTUKH JIETEKTOpa.

9. OCHOBHOM 0COOEHHOCTHIO PATUOIIOKAIIMOHHOTO TPUEMHUKA SIBIISIETCS ...
a) UCTOJIb30BAHUE CUCTEMBI aBTOTIOJICTPOUKHU YaCTOTHI,
0) ucronp3oBaHue O0IIEH C IEPeIaTINKOM aHTCHHBL;
B) UCIIOJIb30BAHUE CIIOKHBIX CUTHAJIOB;
T') UCTIOJIH30BAHNE MOHOUMITYJILCHBIX CUTHAJIOB.

10. lllupuna cnekTpa 4acTOT CUTHANIA, TPUHUMAEMOTO TPUEMHUKOM HETpe-
PBIBHBIX JIBYXITOJIOCHBIX CUTHAJIOB OMIpEieNsieTcs o hopmye:
a) 3 kl'm; ©) Fmax; B) 2Fmax; T) (6..10)Fu.

7.2.2 IlpuMepHBIH NlepevYeHb 3aJaHUI /ISl PelIeHUs] CTAHAAPTHBIX 3a1a4

1. Pa36ute nmanazon paboumx gactoT 3,95...12,1 MI'm Tak, 94T00BI KO3(-
buIMeHT NepeKphITUS MoAIuana3ona oObut He 6onee 1,8.

2. YacToThl HACTPOWKH PaJMONPHEMHHUKA PACIIONArarOTCs B JHANa3oHE OT
fomin = 150 xI'11 10 fomax = 300 xI'm1.



B kakux mpenenax AOJKHA M3MEHSATHCS SKBUBAJICHTHAsI €MKOCTh KOHTYpa
BXOJHOMW LIETH, €CIIM UHAYKTUBHOCTb KaTYIIKU KOHTYpa L =2 MI'H?

3. Ha pucynke n3zo0paxeHa BXOJHasl IeNb PUEMHOI0 YCTPOMCTBA B Juana-
30He 27-29 MI'u. Kakue sneMeHThl 00pa3yroT KoJieOaTelbHbI KOHTYpP BXOJHOMN
uenu?
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a) L1C1; 6) L1C2; B) L1C1C2.
4. BBI6epI/IT€ CXCMy KaCKkaaa YCI/IJ'II/ITGJ'ISI HpOM@)I(yTOqHOﬁ JaCTOTHhI.
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5. Kakyro u3 qByX MpeIcTaBICHHBIX HAa PUCYHKE CXEM IpeceeKTopa Cleay-
€T UCTOJB30BaTh B AuanazoHe /|B BemaTebHOTO pajHonpUEeMHHKA, YTOOBI MOJTY-
YUTh 00JIe€ MOCTOSHHBIA KOA(PDUIIMEHT YCUIICHUS 110 JUATNIa30Hy ?

e—24l

a) :
6. B ycuiurensx paguodacToTsl MCMOJIb3YHOT AKTHUBHBIE AJIEMEHTBI, KOTOpPbIE
00naaroT ...

a) OOJBIIION KPYTU3HOM U MAJTBIM 3HAYEHUEM MEKIJICKTPOTHON EMKOCTH;

0) MaJIol KPYTHU3HOM M MajIbIM 3HAUCHHEM MEXIICKTPOTHON €MKOCTH;

B) OOJIBIIION KPYTHU3HOM M OOJIBIIIMM 3HAYEHUEM MEXKIICKTPOIHON EMKOCTH;

') MaJIOW KPYTHU3HOM U OOJIBIIMM 3HAYEHUEM MEXAJIEKTPOIHOU EMKOCTH.



7. Ha OCHOBE KakMX CHCTEM MOXHO PEAIM30BaTh AMIUIMTYHBIN JETEKTOp?
ITosscHuTe MpUHLKN NEHACTBUA.

8. HazoBuTe BUbI pEryIUPOBOK B yCTPOMCTBE preMa U 00pabOTKU CUTHA-
JIOB U OOBSICHUTE UX Ha3HAUYCHUE.

9. Urto o01ero Mexy cucTeMaMH YaCTOTHOM U (ha30BOM aBTOMOICTPOUKHU
YacCTOTHI M YEM OHU Pa3anvaroTcs?

10. [Touemy noaerekTopHas 1udpoBas 06padoTKa CUTHAIOB UMEET OYCHB
OTrpaHUYEHHOE TPUMEHEHHE ?

7.2.3 IlpuMepHBbIii IepeYeHb 3aJaHNH ISl PelIeHUs] MPUKJIAAHBIX 32124

1. Pa3Outh auanazoH NPUEMHUKA fumin...fmax 3,95...12,1 MI't Ha moaauana-
30HBI C PaBHBIM KOA(PUIIMEHTOM MepekpbiTus. OnpenenuTs KpaHHe YacTOTh
NOJIYYEHHBIX MOJI/IMANa30HOB, KpailHue YacTOThI IMAla30HOB C MEPEKPHITUEM, KO-
3¢ PULMEHT MOAANANA30HOB C MEPEKPHITHEM.

Crnpaska. J{ns obecrieueHns NepeKphITUS MOJTYYEHHBIX MO/1IUaNa30HOB P CMEHE
ANEKTPOHHBIX TPUOOPOB, U3MEHEHUI HANPSKEHUSI UCTOYHUKOB MUTAHUS, U3MEHE-
HUN TeMIiepaTypsl U T.J. HEOOXOAMMO pa3ABUHYTh KpalHUE 4YacTOTHI MOJAuana-
30HOB Ha 1-3%:

fomax = (1,01...1,03)fnax

fomin=1(0,97...0,99)fnin

Koadurment nepekpoITus ¢ 3aracom

k,rm :f’max /f’min-

2. Tlo tpeboBanusm ['OCT 5651-89 yrounute, kakas TpyIa CIOXKHOCTH
pPaANONIPUEMHBIX YCTPOUCTB 00JaaeT MAaKCUMaJIbHON pealbHOM 4yBCTBUTEIIBHO-
CTBIO, a KaKasi — MUHUMAaJIbHOM.

3. IIpu mpoBepke peasbHONl 4YyBCTBUTEIBHOCTH NMPUEMHHUKA HA TPEX AHana-
30HaXx MOJy4YEHbI IaHHbIE, IPUBE/ICHHBIE B TA0JIHIIE.

Jnanason Yacrtora
HIDKHSIS CpeIHsIs BEPXHSIS
1 6 9 13
2 7 10 9
3 25 23 24

Kakoe 3HaueHre 4yBCTBUTEIBLHOCTH CIEAYET YKa3aTh B TEXHUYECKOM Tac-
MOpTE NMPUEMHHUKA JIJIs1 KaXKJI0ro Auarna3zoHa? 3HaueHHUs TIOPOTOBOM YyBCTBUTEIb-
HOCTH OyayT OOJIBIIIE MJIM MEHBIIIE 3HAUCHUN peabHON dyBCTBUTENbHOCTU? Ha
KaKOM JraIia3oHe HaOI0aeTCss HauOOobIas YyBCTBUTCIIBHOCTD ?

4. [IpuBeauTE B COOTBETCTBUE CXEMBbI BXOJIHBIX LIEMIEH YMEPEHHO BBICOKOT'O
JAana3oHa U UCMHOJIb3yeMbIA BUJT CBA3H C aHTEHHOM.
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1) ¢ BHEIITHEEMKOCTHOM; 2) ¢ BHyTpI/IeMKOCTHoﬁ; 3) aBTOTpaHCPOPMATOPHOM;
4) TpaHcopMaTOpPHOH; 5) UHAYKTUBHO-€MKOCTHOM; 6) C MarHuTHOM (peppuTo-
BOI) aHTEHHOM.

5. KB-1uana3on pa3OuBarOT Ha MOJIMANA30HbI MO CIAEAYIOIUM IPUYHHAM:
a) OTCYTCTBHE HACTPOCUHBIX DJIEMEHTOB, TO3BOJISIIOIIUX pealn30BaTh KO3 uiim-
€HT MIEPEKPBITUS TUANa30Ha;

0) MOBBIIIIEHUE YYBCTBUTEIILHOCTH TPUEMHHUKA;

B) yBEJIMUEHUE JUHAMUYECKOTO IMaNa30Ha MPUEMHHUKA;

I') HEBO3MOKHOCTh 00€CIeYeHHs] TOCTOSHCTBA OCHOBHBIX MapaMeTPOB YCTPOUCTBA
npueMa 1 00pabOTKM CUTHAJIOB B LIMPOKOM JIMaria3oHe paboynx 4acToT;

1) TIOBBIIIEHHE T0OPOTHOCTH U30MPATEIBHBIX CUCTEM YCTPOICTBA IpremMa 1 oopa-
OOTKHU CUTHAJIOB.

6. [Touemy B quana3oHHBIX PaAUOTIPUEMHBIX YCTPONUCTBAX OJUH U3 KOH/CH-
CaTOpOB KOHTYpa AenatoT noiactpoedHsiM? [louemy HeoOX01uMoO npeycMaTpu-
BaTh HEKOTOPOE M3MEHECHHE MHAYKTUBHOCTH KOHTYPHOU KaTyIIKH?

7. Iloyuemy B Kackajax yCHJIUTENS PaAHO4YacTOThl OBITOBBIX PaUONPUEMHU-
KOB Yallle IPUMEHSIOT He OUIOJISIPHBIE, a MoJeBble TpaH3ucTopsl? [loyemy mose-
BbIE TPAH3UCTOPHl HE HAXOASAT IMPUMEHEHUS B NEPEHOCHBIX PaIWONPUEMHBIX
yCTpoucTBax?

8. IIpoBOAAT HACTPOUMKY YCWIMTENSI PaAMOYacTOThl B COCTaBE YCTPOICTBA
npuemMa u 00pabOTKU CUTHANOB. J{JIs yCTaHOBKHM JMara3oHa pabo4MX 4acTOT HC-
MOJIB3YIOT T€HEPATOP CUTHAJIOB U BOJBTMETP. KakoB MopsigoKk HACTPOUKH B Cllyya-
AX: a) B YCUJIUTENE HCIOJb3yeTCsl CEKIMOHUPOBAHHAS KaTyIIKa WHIYKTUBHOCTH;
0) 1St KaXKI0TO TUara3oHa UCTIONb3yeTCsl OTAeIbHA KaTyIIKa UHAYKTHBHOCTH.

9. Ilouemy B 00paTHOM aBTOMATUYECKOM PETYIMPOBKE YCUIICHHS HEIb3S T10-
JYYUTh UICANBHYIO XapaKTEPUCTUKY PEryJIHUPOBAHMS ?

10. KakoBbl Ha3HaueHUE U cxeMa (PUIIbTpa B e aBTOMATHYECKOU peryiu-
POBKH YCHUJICHHUS?
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7.2.4 TlpuMepHbIi NepeYyeHb BONMPOCOB /ISl MOATOTOBKHM K 3aderty (7
cemMecTp)

1. OcHOBHBIE 3a/1auu U MPOOJIEMBl YCTPOHCTB MpHUeMa M TIEpPeIadyd CUTHAIOB
(YIIuIIC).

2. Knaccudukanus pagnonpueMHbIX YCTPOUCTB. THITBI U CTPYKTYPHBIE CXEMBI
IIPUEMHUKOB.

3. OcHoBHBIE TpeOOBaHMS, NPEABIBISIEMbIE K PAIUOIPUEMHBIM yCTPOUCTBAM.
OcHoBHbIe 3ekTpuueckue nokazarenu Y ITullC.

4. HcTroyHMKY MTOMEX paguoNprueMa U UX XapaKTEPUCTUKU. BHYTpEHHHE LIIyMBI.



5. OcobeHHOCTH MOMEX B Pa3IMYHBbIX YaCTOTHBIX Auana3zoHax. [lymbl aHTeH-
HO-(PUIEPHBIX YCTPOMCTB, MACCUBHBIX LIEJEN U YCUIIUTEIbHBIX TPUOOPOB.

6. DpdexTuBHas mymoBas nojoca npomnyckanus. Koapdpuuuent myma. Ilo-
pOroBas U peaibHasi YyBCTBUTEIBHOCTH.

7. IlpuMeHEHHE TEOpUM MIYMAIINX YETHIPEXIIOIIOCHUKOB K pacyeTy IIYyMOB
YIulIC: kospdunmeHT myma ¥ SKBUBAJICHTHAs IIyMOBas TeMmIepaTypa,
KO3 (HULMEHT HIyMa KaCKaJIHO-COEIMHEHHBIX YEThIPEXIOJIIOCHUKOB.

8. N3mepenue korpPuimenTa myma. BiusHue mryMoB nepBbIX KacKaJ10B.

9. Pacuer npenenbHON U peaIbHON YyBCTBUTEIBHOCTH.

10.Kone6atenbubiit kouTYp B YIIUIIC. Hactpoiika KOHTYpOB B Juana3oHe ya-
ctoT. CTabUILHOCTh HACTPOMKHU KOJIEOATENTbHOTO KOHTYPA.

11.HenonHoe BKiItOYeHUE KOI€OATEILHOTO KOHTYpA.

12.Bxoansie nenu (BLl), ux Haznauenue u xapakrepuctuku. OOoOIIeHHAS
ctpykrypHas cxema BILI. IlepectpauBaembie BIl u BI] ¢ ¢ukcupoanHoit
HaCTPOMKOM.

13.YcnoBus coriiacoBanus BXOJHOM LIENU MO BXOAY M MO BbIxoay. CrocoObl
NEPEKPHITUS TUAMA30HA.

14.Cxembl 1 ocobenHocTy Bl pa3nuyuHbIX 4aCTOTHBIX TMAMa30HOB.

15.AHasin3 BXOJHOW LIENM C BHEIIHEEMKOCTHOW CBSI3bIO MPH HEHACTPOCHHOMU
AHTEHHOM.

16. AHanu3 MHIYKTUBHOM CBSI3M aHTEHHOM 1IETIH C KOJeOaTeNbHbIM KOHTYPOM.
BriBog BeipaxkeHus: g koddduimenTa nepenadyu mno auanaszony. Padora
Ha YKOPOUYEHHYIO U yJIJIMHEHHYIO aHTEHHY.

17.BxoaHas nens ¢ MAarHUTHOW aHTEHHOM.

18.CenextuBHble ycunutenu paauodactoTsl (YPU). OcHOBHBIE XapaKTEPUCTH-
xu YPY.

19./IlnanazoHHBI YCUIIUTENb C HEMOCPEACTBEHHBIM BKIIIOYEHHEM KOHTYpa B
BBIXOJIHYIO LIE€TIb AKTUBHOI'O 3JIEMEHTA (CXEMa IOCJIEA0BATEILHOTO M Ia-
pasIeIbHOIO TUTAHUS).

20.Pacuer pe3oHaHCHOTO Kackaja Ha MOJYMPOBOJHUKAX ¢ KOMOMHUPOBAHHOM
CBs3bI0 (C aBTOTpaHC(HOPMATOPHBIM BKIIOYEHUEM KOHTYpa B IIENb KOJJIEK-
TOpa, TpaHCc()OpPMATOPHON CBS3bIO CO BXOJOM CJEAYIOLIEro Kackaaa, ¢
HeHTpanu3anueil BHyTpeHHeH 00paTHOM CBSI3H).

21.¥YcroitunBocth YPUY. YcnoBus ycroitunBoctu pabotsr YPU.

22 IlonocoBbie ycunutenau. OCHOBHBIE XapaKTEPUCTUKU YCUIIUTENEH IpoMe-
KyTouHOH yacToTsl (YIIY).

23.Ananu3 YIIY ¢ AByXKOHTYpPHBIM TMOJOCOBBIM (DUIBTPOM B JAHANa3oHE yMme-
PEHHO BBICOKHX YacTOT (KOA((GUIIMESHT YCUTICHHUS, YPAaBHEHUE PE30HAHCHOM
XapaKTEPUCTUKH ).

24.Ycunutenu ¢ GUIBTPOM COCPETOTOUCHHON N30UPATEIHHOCTH.

25.Ycunutenu ¢ KBapIeBbIM (GUIHTPOM.

26.25eKTpOMEeXaHUIECKHE U ThE30KePAMUUYECKIE (PUITBTPHI.

27.boprba ¢ momMexaM#, UMEIOIMMH YacTOTy, PaBHYIO WM OJIM3KYIO K TIPO-
MEXXYTOYHOU.



28.Ha3znauenue mnpeodpaszoBatesneit yactothl (II4), ux OCHOBHBIE XapaKTepu-
ctuku. Knaccuduxanus [T4.

29.06m1as Teopust mpeoOpa3oBaHUs YACTOTHI.

30.banaHcHbIe U KOJIbLIEBBIE TPEOOPA30BATENN YACTOTHI.

31.YacroTtHas xapakrepuctuka [I4 B IMHEHHOM pexUME.

32.YacroTtHas xapakrepuctuka [IY B HETMHEHHOM pEKHUME.

33.Koaddurment nepegauu [TY. [llymosie cBoiicTBa IT4.

34 .ITapameTrpuueckue I14.

35.114 B uHTErpaibHOM UCTIOTHEHHH.

36.ConpsiKeHUE HaCTPOEK KOHTYPOB CUTHAJIA U TETEPOIUHA.

37./IBykpaTHO€ mpeoOpa3oBaHUE YaCTOTHI.

38. Ammnutynnbie aetektopbl (AJl). OCHOBHBIE CXEMHbBIE BAPUAHTHI U Xapak-
Tepuctuku AJl.

39.Teopus 1 pacyeT AeTEKTOpa OOJBIINX aMILTUTY/I.

40.Bp160p mapameTpoB u pacuet AJl.

41.VckaxeHus IpH I€TEKTUPOBAHUU U CIIOCOOBI X YMEHBIICHHUS.

42.1TMKOBBIN AETEKTOP.

43. AMIIIATYAHBIN OrPpaHUYUTEND.

44 Yactotublie nerektopsl (UZ1). OcHOBHBIE CXeMHbIE BapUAHThI U XapaKTepu-
ctuku Y/J1.

45.Ananuz pabotsl Y/l ¢ paccTpoeHHBIMU U CBA3aHHBIMHU KOHTYPaMH.

46.JIluckpuMuHATOPHI U ApoOHBIe Y/I.

47.®azoBbie getekTophl (D/1). OcHoBHBIE TUTIBI D/I.

48.1eTeKTOphl paIMOUMITYJIbCOB.

7.2.5 TlpumepHbIii NMepevyeHb BONMPOCOB JJIf MOATOTOBKH K 3a4eTy C
oueHkoi (8 cemecTp)
1. OOmue cBefeHHs O PyYHBIX M aBTOMATUYECKUX PETYJIUPOBKAX U MX Ha3HA-
yeHre. MeTo bl HACTPOMKHU PaJMOTTPUEMHUKOB.

2. CucrteMbl aBTOMAaTH4EeCKOTo peryiupoBanus ycuwieHus (APY). Ananus pa-
6o1el APY.

3. Bugsl APY ¢ MeXKacKagHBIMH JEIUTEIIMU.

4. ABTOMaTHueckas peryJnpoBKa MOJIOCH IPOMYCKAHUS.

5. Cuctemsbl yacToTHOW aBTOmOACTPOKH dacToThl (UAIIY). Ananus paboTsl
cucrtembl YAITY.

6. ®dazoBas aBromoxacTpoirika 4dactoThl (PAIIY). Ananu3 paboThl CUCTEMBI
OAITY.

7. CuHTE3aTOpbl YAaCTOT B TE€TEPOJUHHBIX TPAKTAX.

8. ABTOMaTMyecKas HaCTpOMKa.

9. CencopHoe ynpapieHue. J[MCTaHIMOHHOE yIIPaBIECHUE U KOHTPOIIb.

10.ITpuemuukun AM-curnanos.

11.Mcnonp3oBaHue CHHXPOHHOTO MpUEMa Uil Pa3AEi€HUs CUTHAJIOB JBYX
CTaHUUN C MEePEeKPHIBAIOIIUMHUCST OOKOBBIMH MOJIOCAMU YACTOT.

12.1lpueM OXHOMOJIOCHBIX CUTHAJIOB. IIpemmyiiecTBa OJIHOMOJIOCHOW paguo-
cBs3u. OCOOEHHOCTH MPUEMHHUKOB OJHOMOJIOCHBIX CUTHAJIOB.



13.1Ipuem UM — curnanoB. OcobernHoctu nocrpoenus TpaktoB Y KB-UM.

14.Bnusane nomex npu npueme YM-curnainos.

15.1IpuemHBIE yCTpONCTBA HA3EMHBIX PAJUOPEIICHHBIX CUCTEM.

16.IIpueMHUKY TETEBU3MOHHOTO BEILIAHUS

17.1lpueMHUKHN CUCTEM NEPCOHATIBHOIO PaNOBbI30Ba

18.0OcobenHocTy mpuemMa MMMIYJIbCHBIX CUTHANOB. PaguonpueMHble YCTpOM-
CTBa UMITYJIbCHBIX PAJUOJIOKALIMOHHBIX CTAHLIUM.

19.1IpuemMHUK npeneIbHON YyBCTBUTEIBHOCTH.

20.IIpueMHHK TOYHOTO OOHAPYKEHHUSI PACCTOSIHUS 10 0OBEKTA.

21.PaguonpueM Ha MarucTpaibHbIX JIMHUAX KB- pagnocsszu.

22 . TlpueMHHKHU CUCTEM CBSI3M MUJLTUMETPOBOTO U ONTUYECKOTO TUANAa30HOB

23.Paguonomexu u 0oprba ¢ HUMH (BBIOOP MOJOCHI MPOMYCKAHUS, CUCTEMa
OV, npumeHeHne KBapUEeBbIX GUIBTPOB).

24 KomneHCamoHHbI METO/1 MOAABICHUS UMITYJIbCHBIX TOMEX.

25.YacToTHas ceneKuus C TOMOUIbI0 JBOMHOTO NpeoOpa3oBaHUs YacTOTHI
(mpunuun B.M. KO3BuHCKOTO).

26.IlpuMeHeHue 1eKaMeTPOBBIX BOJH JJI JajdbHEN paiiOCBs3H.

27.00111e TeHACHIIMN B KOHCTPYHUPOBAHUH CBSI3HBIX MPUEMHUKOB.

28.0OCcHOBHbBIE TEHACHIIUU Pa3BUTHS PAAHOBEIIATEILHBIX TPUEMHUKOB.

29.0co0eHHOCTH JTMHUI KOCMUYECKON CBsi3U. CTPYKTYpHBIE CXEMbI BXOJHBIX
YCTPOMCTB 36MHBIX 1 OOPTOBBIX CTAHIIMI KOCMUYECKOU CBSI3H.

30.Teopust onTUMANIBHBIX METOAO0B IpreMa. KoppensiunoHHbIi MeTo preMa.

31.1udpossiec GUTBTPHI.

32.1udpossie mpeodpa3oBaTenn YaCTOTHI.

33.1ludpoBsic TeHEPATOPHI.

34.1ludpoBsie TETEKTOPHI.

35.TlocnenerekTopHas mudpoBas o0padoTKa CUTHAIIOB.

36.01eKTpOMarHuTHBIE MOMEXH B Juana3zoHe paanodyactoT. CocpenoTodeH-
HBIE, UMITYJIbCHBIC, (DITYKTYallMOHHBIE, MYJIbTUIUTMKATUBHBIC TTOMEXH.

37.PacimiupeHue JMHAMUYECKOTO AHana3oHa. AJanTaluus K U3BMEHEHUAM 3JIEK-
TPOMArHUTHOM 0OCTaHOBKE.

38.@opMupoBaHUE KaHATIOB PA3HECEHHOTO MpHUEMA.

39.®Da3upoBaHrEe CUTHAJIOB MPU PA3HECEHHOM IMPUEME.

7.2.6 MeToanka BbICTABJICHHS] OLIEHKHU NPH NMPOBEJICHUU IPOMEKYTOU-
HOM aTTeCcTAallMHU

3aueT MpOBOAMTCS MO TECT-OMIETaM, KaXKIbIi U3 KOTOPBIX COMEPKHUT 5 BO-
MIPOCOB, 5 CTAHAAPTHBIX 3a7a4, 5 MPUKIAJAHBIX 331a4 U | TeopeTndecKnuii Bompoc.
Kaxnplii mpaBUIbHBIN OTBET Ha BOMPOC B TeCcTe olleHMBaercs oT 1 g0 3 Gasmios.
3a mpaBWIBHBIN OTBET HA 3aJaHUs TECTUPOBAHUS BhICTaBiseTcs 1 Oamn. 3a mpa-
BWJIbHBIA OTBET HAa CTAaHJAAPTHYIO 3a]lauy BbICTaBisgeTcs 2 Oaia. 3a NpaBUIbHBIM,
000OCHOBaHHBIM W TOJIHBIA OTBET Ha MPHUKJIATHYIO 3a7a4y BBICTABIACTCS 3 Oama.
3a HEeIOCTaTOYHO MOJIHBIM, HO MPABWIBHBINA OTBET HAa MPUKIAIHYIO 3ajady — 2
Oaiia. 3a NpaBUIbHOE pElLIEHHE, HO HEMPABWIbHBIM OTBET B MPUKIAJAHON 3a7aue
— 1 Gann. 3a oTBeT Ha TeopeTHUecKuil Bonpoc BeicTaBisiercst oT 0 1o 10 6annos



[0 YCMOTPEHUIO mpenogaBarens no npuHuumny: 0 — Her orBera, 10 — monHBIM
oTBeT. MakcuMalnbHOE KOJTUYECTBO HaOpaHHbBIX OaiioB — 40.

OneHka «3auTeHO» CTAaBUTCS, €CJIM CTYJIEHT HaOpasn He MeHee 28 OalIoB.
[Tpy MeHbIIEM KOIWYECTBE OAJUIOB BHICTABIISIETCS OICHKA «HEYIOBJIETBO-

PUTCIBHO.

3aueT ¢ OLIEHKOM MPOBOJAUTCS MO TeCT-OMJeTaM, KaXKJIbId U3 KOTOPBIX CO-

nepxut 10 BOMpocoB, 5 cTaHAApPTHBIX 3a/1a4, S NPUKIAIHBIX 3a1a4 U | TeopeTu-
yecKkui BoIpoc. IIpuHIMI onleHNBaHKs aHAJOTUYHbBIM OLIEHUBAHUIO 3ayeTa. Mak-
CUMaJIbHOE KOJIMYeCTBO HaOpaHHbIX OaioB — 40.

I. Ouenka «HeynoBIEeTBOPUTENBHO» CTaBUTCS B Cly4ae, €CIH CTYJIECHT
HaOpan meHee 28 6aoB.
2. OI_IGHKa ((YIIOBJICTBOPI/ITCHBHO» CTAaBUTCA B ClIydac, CCJINU CTYACHT Ha6paJ1
ot 28 1o 31 6amnos.
3. Ormenka «XO0poIio» CTaBUTCS B Ciydyae, eclii CTyAeHT Habpan oT 32 mo 35
Oaios.
4. Ouenka «OTIMYHOY» CTABUTCS, €CJIU CTYJeHT Habpai oT 36 no 40 Gamios.
7.2.7 IlacnopT OLIeHOYHBIX MAaTEPHATOB
Ne Kontponmupyemble paznenst (te- | Kog xontpomupy- | HaumenoBanue oneHOYHO-
/T | MBI) JUCITUTUTHHBI €MOM  KOMIIETEH- | IO CPEACTBA
11U (UK €€ YacTH)
1 O6uue cenenus o0 ycrpoiicrax | [IK-3 Tecrt, 3auer
npueMa M MpeoOpa3oBaHUsI CHT-
HaJIOB
2 Bxonnbie ycTpoiicTBa [TIK-3 Tect, 3ader, 3a4eT C OICH-
KOU
3 Yeunurenn ycrporictB npuema u | [IK-3 Tecr, 3auer, 3a4eT C OLICH-
npeoOpa3oBaHuUsl CUTHAJIOB KOU
4 [IpeobpaszoBaTenu 4acTOTHI ITK-3 Tecr, 3auer, 3a4eT C OILICH-
KOU
5 JerekTopsl ITIK-3 Tect, 3ader, 3a4eT C OICH-
KOU
6 PerynupoBkun B ycrpoiictBax | [IK-3 Tect, 3auer, 3a4eT C OLICH-
npruemMa U MpeoOpa3oBaHMs CHUT- KoM
HaJIOB
7 [Ipuemuuku paznuydHoro HaszHa- | [IK-3 Tect, 3ader, 3a4eT C OIIEH-
YEHUS KOU
8 Hudpossie ycrpoiictBa mpuema u | [TK-3 Tect, 3ader, 3a4eT C OIIEH-
peoOpa3oBaHUs CUTHAJIOB KoM
9 OnekrpoMarHuTHele niomexu u | [IK-3 Tect, 3auer, 3a4eT C OIEH-
60prba ¢ HUMU KOU




7.3. Meroanyeckue MaTepuaJibl, onpeAe/siiomue Npoueaypbl OleHHBa-
HHS 3HAHMHA, YMEHH A, HABBIKOB M (WJIH) ONbITA IeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISAETCA JUOO MPU MOMOIIM KOMIBIOTEPHOU cUCTe-
MBI TECTUPOBaHUs, MO0 C MCIOJIb30BAHUEM BBIJAHHBIX TECT-3a/aHUN HAa OyMaK-
HOM HocuTtene. Bpems tectupoBanus 10 MuHyT.

Pemenue craHgapTHBIX 3a7a4 OCYLIECTBISETCS JTUOO MPU MOMOIIM KOMIIb-
IOTEPHOM CHUCTEMBI TECTUPOBAHMS, JTUOO C MCIIOJIB30BAaHUEM BBIJAHHBIX 3a]a4 Ha
OyMmaxHom Hocutene. Bpems pemenus 3agad 30 MUHYT.

Pemenue npukiagHpixX 3a7a4 OCYIIECTBISIETCS TMOO MPHU MOMOIIU KOMIIbIO-
TEPHON CHCTEMbI TECTHUPOBAHHUA, JIMOO C HMCIHOJIb30BAHMEM BBIJAHHBIX 337a4 Ha
OymaxHom Hocutene. Bpems pemenus 3agad 30 MUHYT.

OTBeT Ha BOIIPOC OCYHIECTBIIAETCS NMUCbMEHHO. Bpems Ha 3aganue — 20
MUHYT.

O6mee BpeMst — 90 MUHYT. 3aTeM OCYILECTBIISECTCS NMPOBEPKA PEIICHUS 3a-
Ja4 DK3aMEHAaTOPOM M BBICTAaBJISETCS OLIEHKA, COTVIACHO METOJAMKE BBICTABICHUS
OLICHKH TIPU MPOBEJECHUU POMEKYTOUYHOM aTTeCTallUU.

3amura abopatopHOi pabOThl OCYIIECTBISETCA COTJIACHO TPEOOBAHUSM,
OMKMCAHHBIM B METOJIMYECKUX MaTepuainax. [IpumepHoe Bpems 3alIUThl HA OJHOTO
CTYZIEHTA COCTABJISIET 5 MUHYT.

8 YYUEBHO METOJNYECKOE U HH®POPMAIIMOHHOE
OBECIIEYEHUE JUCHUIIJINHbBI
8.1 Ilepeuenn y4eOHOI JIUTEPATYPbI, HEOOXOAUMOI JIJIA OCBOECHUS IMC-
UM ILINHBI
OcHoBHas TuTEpPaTypAa

1. Hukutun H.IL., JIysun B.W. YcrpoiictBa nmprema u oOpabOTKH CUTHAJIOB.
CucreMsbl yrpaBieHUs TPUEMHUKOM. Y CTpONCTBA OOPHOBI ¢ TOMEXaMH : yuyeOHOe
nocobue. —ExarepunOypr: Ypanbckuil ¢penepanbubiii yausepcuret, 2014. — 88 c.
— 978-5-7996-1286-3. — URL: http://www.iprbookshop.ru/68497.html (/lata 06-
pamenus 25.05.2018).

2. Benuroma A.B. YcrpoiictBa mpuema u 00paboTku paguocuraaioB. YacTs 1 :
yueOHoe mocobue. — CraBpononb: CeBepo-KaBkaszckuii denepaabHblii YHUBEPCH-
teT, 2014. — 196 ¢. — 2227-8397. — URL: http://www.iprbookshop.ru/63149.html
(Iara ob6pamenus 25.05.2018).

3. Benuroma A.B. YcTpoiicTBa npuema u 06paboTku paguocuruainoB. YacTs 2:
yaeOHoe mocobue. Kypc nexmuit. — CraBpomnonb: CeBepo-KaBkaszckuii penepaib-
HbIi  yHuBepcurer, 2014. - 230 c. - 2227-8397. — URL:
http://www.iprbookshop.ru/63150.html ([lata o6pamenus 25.05.2018).

4. TlomukapnoB 3.J1., byrenko B.B., CamoiinoB A.H. IlpoektupoBaHue
YCTPOMCTB mpruema u 00pabOTKH CUTHAJOB: yueOHoe nocobue. — Bopounex: Bopo-
HEKCKHM TOCYJITapCTBEHHBIN TEXHUYECKUN yHUBepcuteT, 2007. — 191 c.

JlonoiHUTEIbHAS JJUTEpaTypa

1. Pymsannes K.E. [IpueM u o6paboTka curnaioB: yueOHoe nocodue. — M.: U3-

JaTebCKU NEHTP «Akanemusi», 2004, — 528c.



2. Konocosckuit E.A. YcrpoiictBa npuema u 00pabOTKM CHUTHANOB: y4eOHOE
nocobue. — M.: T'opstuas nunust — Tenexom, 2007. — 456 c.

3. Ionukapnos 2.JI. YcrpoiicTBa npuema U 00paOOTKU CUTHAJIOB: MpaKTUYe-
CKHE 3aHATHs: yuyeOHoe mocoOue. — BopoHex: BopoHekckuil rocynapcTBEHHBIM
TexHu4Yeckuil yausepcuret, 2010. — 93 c.

4. Ilonukapnos D./1., Byrenko B.B. MeTtonnueckue ykazanus K 1a00paTOpHbIM
paboraM «BxonHble 1IN, YCUIIUTENU BBICOKOM U IPOMEKYTOUHOM yacToT». — Bo-
poHex: BopoHekCKuil rocy1apcTBEHHBIN TeXHUYECKUN yHuBepcuret, 2013. — 35
C.

5. IonukapnoB 2./1., byrenko B.B. Meroauueckue ykazaHusi K J1abOpaTOpHbIM
paboram «MccnenoBanue mpeoOpazoBaTessi YacTOThl M aMIUTUTYJHOTO JETEKTO-
pa». — BopoHex: BOpOHEXKCKMH TOCYIapCTBEHHBIM TEXHUYECKUN YHUBEPCHUTET,
2008. - 33 c.

6. ITlomukapnoB O.J/[. Meroanueckue ykazaHusi K JabopaTOpHbIM paboTam
«ITpuemnukn AM u UM curnanosy». — Boponex: BopoHexckuil rocyiapcTBeH-
HBII TEXHUYECKUW yHUBEPCUTET, 2017. — 48 c.

8.2 Ilepeyenbr MHMPOPMAUMOHHBIX TEXHOJOTMH, MCIOJbL3yeMbIX NPHU
OCYILIeCTBJIEHHMH 00pa30BaTeJILHOr0 Mpolecca Mo JAUCHUIVIMHE (MOIYJII0),
BKJII0YAsl MepeYeHb JUIEH3HOHHOT0 MPOrpaMMHOr0 o0ecrnevyeHnsl, pecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHHKALMOHHOU ceTH « UHTepHeT», COBPEMEHHBIX
npogeccuoHAIbHBIX 023 TaHHBIX U HHPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, OnexTpoHHO-
oubmmoreunas cucrema IPRbooks (http://www.iprbookshop.ru/), nHayunas smnek-
TPOHHAs Ooubamorexa (http://elibrary.ru/), National Instruments
(https://www.ni.com/ru-ru/shop/ electronic-test-instrumentation/application-software-
for-electronic-test-and-instrumentation-category/what-is-multisim.html), =~ GNURadio
(https://www.gnuradio.org/).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMAS
JJIA OCYHWECTBJEHUSA OBPA3OBATEJIBHOI'O ITPOLIECCA

1. IlpenomaBanue IUCHMIUIMHBI OOECIIEUMBACTCS pecypcaMu OUOIHOTEKH
BI'TY, a takxxe Untepner-pecypcamu u [IK npenonasarenein u CTyAEHTOB.

2. YueOHas nmabopatopus sl MPOBEACHUS JTa0OPATOPHBIX padOT MO JUCITHU-
mwmHaM YIInOC u YITulIC:

HccnenoBanre BXOMHBIX METEH, YCHIUTENS PaTAOYACTOTHI, YCHUIUTEIS
MIPOMEKYTOUYHOM 4acTOTHI, TpeoOpa3oBaTesl 4YacTOThI, JeTekTopa. Mcmons3zyemas
anmaparypa: B/4 reHeparop AM- MOAyIsIUU, YaCTOTOMEp, BOJIBTMETP MEpPEMEH-
HOTO TOKa, YCTAHOBKA MPUEMHHUKA) — 4 TIIT.

HccnenoBanne MarucTpaidbHBIX MPUEMHHKOB. VMcmonp3yemasi ammapatypa:
B/4 TeHepatrop AM— MOmymsIUU, 4acCTOTOMEpP, BOJBTMETP MEPEMEHHOTO TOKa,
npuemMHuk P-399 — 3 mir.



10. METOIUYECKHME YKA3AHMUA JJIA OBYYAIOHIUXCA 110
OCBOEHMIO JUCIHAIIJIMHBI

[lo nucuumumHe «YCTpoHCTBa MmpueMa W NMpeoOpa3oBaHUsl CUTHAJIOB) YH-
TaKTCA JIEKIHMH, IPOBOAATCS JIaOOPATOPHBIE 3aAHITHS.

OcCHOBOI HM3y4YeHMS OUCLMIUIAHBI SBISIIOTCS JIEKIMHM, HA KOTOPBIX HM3Jara-
I0TCA HauOoJiee CYIIECTBEHHbIE M TPYJHbIE BOMPOCHL, @ TaKXKE BONPOCHI, HE
HalleAINne OTpaXKeHUsl B yueOHOM uTepaType.

JlaGopaTtopHble 3aHATHUS HANpaBICHbl HAa NPUOOPETEHHE MNPAKTHUUECKHUX
HAaBBIKOB pacyeTa MH)KEHEPHBIX CUCTEM, UCCIIEOBAHUS XapaKTEPUCTUK U MOJIEIIN-
pPOBaHMUSI OCHOBHBIX OJIOKOB YCTPOMCTB MpueMa M MpeoOpa3oBaHus CUTHAIOB. Me-
TOJIMKA BBITIOJHEHUS pabOT U3JI0KE€HA B yUEOHBIX MMOCOOUAX U METOJUYECKUX yKa-
3aHUsX.

bousbiioe 3Ha4eHHE 110 3aKPEIVIEHUIO U COBEPIIEHCTBOBAHUIO 3HAHUNA UMEET
camocTosITeNnbHas padora cTyAeHToB. MHpopmanmio 0 Bcex BUAAX CAMOCTOATENb-
HOM pabOThI U 3aJ]aHUS CTYJICHTHI MOTYYal0T Ha 3aHATHSIX.

KoHTponbs ycBoeHuss Marepuana AMCUUILIMHBI MPOU3BOAUTCS IPOBEPKOMN
OTYETOB IO J1AOOpaTOpHBIM paboTaM U OMPOCOM IO KOHTPOJBHBIM BOIPOCAM.
OcBoeHue NMCUMILIMHBI OLICHUBACTCS HA 3a4€TE U 3a4ETE C OLEHKOM.

By yaeOHbIX 3a- JleqarenbHOCTh CTyIeHTa
HATUU
Jlexmsa Hanucanne koHCIEKTa JEKIMI: KPATKO, CXEMATHYHO, MOCIEI0BATEIHHO

(UKCUPOBATH OCHOBHBIC IOJIOKEHUS, CXEMBI, BBIBOJBI, (HOPMYITHPOBKH,
0000IIeHNs; TIOMEYaTh BAKHBIC MBICIH, BBIICIATH KIOUEBBIC CIIOBA,
TepMUHBL [IpoBepKka TEPMUHOB, CXeM U MPUHIUIIOB HX (DYHKIIMOHHPOBA-
HUSI C TIOMOIIBIO YU€OHUKOB, YU€OHBIX MOCOOUN U CIPABOYHHKOB C BBI-
MUCHIBAHUEM TOJIKOBaHHH B TeTpajb. O0O3HAUCHHE BOMPOCOB, MaTepHa-
Ja, KOTOpBIE BBI3BIBAIOT TPYIHOCTH, TIOUCK OTBETOB B PEKOMEHIYEMOi
nauteparype. Ecnu camocTosTeNnbHO HE yaaeTcsi pa3o0paThCsl B MaTepua-
1e, HeoOXoauMO c(OPMYITHPOBATh BOMPOC M 33JaTh MPETOIaBaTEI0 Ha
JICKIIMY WK Ha JJAOOPATOPHOM 3aHSTHH.

Ha6opaTopHHe KOHCHCKTI/IpOBaHI/IC PEKOMEHAYEMBIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM

3aHATUA HeKHHﬁ, IIOATOTOBKa OTBE€TOB K KOHTPOJIBHBIM BOIIPpOCaM, HH)KeHepHBIfI
pacucT MO0 MHAWMBUAYAJIBHOMY 3aJaHHUIO, MOJACIHUPOBAHUEC CXEM, IIOAIO-
TOBKa OTYCTOB.

IToaroroBka K 3a- HpI/I IOATOTOBKE K 3a4CTy HCO6X0,I[I/IMO OPUCHTHUPOBATLCA Ha KOHCIICKTBI
4cCTy, 3a4CTy C J'IeKLIPIfI, PECKOMCHAYEMYIO JIUTCPATYPY U BBIIIOJIHCHUC 3aJaHuM Ha 1a00-
OIICHKOM PpaTOPHLIX 3aHATHUAX.




