Nucruryr PagnorexHMKN U 3JIEKTPOHUKH
M. B.A. KoreapHukoBa
HanpaBieHue NoaAroToBKu 12.04.04 brorexHn4ecKre CUCTEMBI U TEXHOIOT MU

BaHk 3aaHuii BCTYNUTEIbHOI0 HCNIBITAHUSI B MATHCTPATYPy
ba3oBas yacTh
3aganue sx3aMeHanHoHHOro omiaera Ne 1 (5 6aynoB)

Tema: dnekmpomexnuka: 0CHOGHbIE NOHAMUSA, 3AKOHbL U IKEUBATIEHNIHbLE NPEOOPA308AHUA
JIUHEUHbIX ITIeKMPUYEecKux yeneil

3ananue 1.1
Chopmynupyiite 1-it 3akon Kupxroda. [IpuBenure mpumep ero 3amucu sl y4acTKa LETH.

3aganue 1.2
Chopmynupyiite 2-it 3akoH Kupxroda. [IpuBenute npumep ero 3anucu Ass y4acTKa HerH.

3aganue 1.3
3anumuTe KOMIIOHCHTHBIC YPaBHCHHSI JIUISL DJICMEHTAPHBIX JIMHCWHBIX MMACCHBHBIX JIBYXITOJFOCHH-
KOB.

3ananue 1.4

Maiite onpenenenue naeanpHoro ucroununka J/1C. M3o06pa3ure rpaduk 3aBUCUMOCTH HaIIPSKEHUS
OT TOKa i uaeanbHoro ucrtoynuka D/]C. Uemy paBHO BHyTpEHHEE COIPOTHBIIEHHE HIEATBHOIO
ncrounuka DJ[C?

3amanune 1.5

JlaiiTe ompejelieHre MIeaIbHOr0 UCTOYHUKA ToKa. M300pa3ure rpadMk 3aBUCMMOCTH TOKa OT Ha-
HpSI)KCHI/ISI I UACAJIBHOI'O HCTOYHHUKA TOKaA. qCMy paBHO BHYTpeHHee COHpOTI/IBJIeHI/Ie NACAJIBHOI'O
HMCTOYHUKA TOKAa?

3amanne 1.6 (MpaBUIILHBIN OTBET)
Cdopmynupyiite Teopemy TeBenuna. [IpuBeaure npumep.

3ananue 1.7
Chopmynupyiite Teopemy Hoprona. [Ipueaure mpumep.

3aganue 1.8
BriBequte hopmyity ans pacdera 3KBUBAJCHTHOTO COMPOTUBIICHHSI IBYX M 0OOJiee MOCIIeI0BATEIb-
HO COCJIMHEHHBIX PE3UCTOPOB.

3aganue 1.9
BriBemuTe Qopmyiny IS pacdeTa SKBHBAJICHTHOTO COINPOTUBIICHHS JBYX M 0OoJiee MapajuielbHO
COCJIMHEHHBIX PE3UCTOPOB.

3amaunne 1.10
3anumuTe BRIPAXKCHUS TSI KOMIUIEKCHBIX COTPOTHBIICHUN W MPOBOAMMOCTEH 3JIEMEHTAPHBIX JIH-
HEWHBIX TTACCUBHBIX JIBYXIOJIOCHHKOB.



3amanme 1.11
3anuiuTe BBIPAKECHHS JJISl ONEPATOPHBIX COMPOTHBICHUN U MPOBOJUMOCTEH SJIEMEHTAPHBIX JIH-
HeﬁHBIX ITaCCHUBHBIX IlByXHOJ'IIOCHI/IKOB.

[Tpumep BeImoNHEHUS 3a1aHus 1.6
Pewenue
Cormacao teopeme TeBeHWHA, TPOU3BOJIBHBIA JTUHEHHBIN JBYXITOJIOCHUK, COACPKALIUN, TTOMHUMO
[ACCUBHBIX BETBEH, NCTOYHUKHU TOKA WM HANPSDHKEHHSI, MOXKET ObITh SKBHBAJECHTHO 3aMEHEH aK-
TUBHBIM JIBYXIIOJIFOCHUKOM, COCTOSIIIMM U3 IOCJIEOBATEIbHO COEIMHEHHBIX MJI€ATbHOIO UCTOY-
Huka Hanpspkenus ¢ 9/1C E u conportusnenus Z;. 3nauenue J/1C UCTOUHMKA YUCIEHHO PaBHO Ha-
HPSDKEHUIO XO0JIO0CTOr0 X0J1a Ha 3aKMMax MCXOJHOIrO JBYXIIOJIOCHHKA, @ CONPOTUBJIEHHUE Zi paBHO
BXOJTHOMY COIPOTHBIICHHIO JIBYXIIOJKOCHUKA IIPY 3aMbIKAHUU BCEX MCTOYHUKOB HAIPSDKEHUS U
00pbIBE BCEX HCTOYHUKOB TOKA, BXOSIINX B COCTaB JABYXIIOJIOCHUKA.
[pumep. JIuHelHbIH ABYXIOIIOCHUK, N300pakeHHBIN Ha puc. 1 a, cormacHo teopeme TeBeHuHa
MOYET OBITh SKBHBAJCHTHO 3aMEHEH OTHOCHTEIHHO 32KUMOB 1,2 JIBYXIIOIIOCHUKOM, N300pakeH-
HBIM Ha puc. 1 6. [Ipu 3TOM mapameTpbl 3KBUBAJICHTHOTO BYXIOJIOCHUKA Ror 1 Enr onipenensorces
COOTBETCTBEHHO KaK BXOJIHOE CONPOTHBIICHHUE CXEMBI HA pHUC. | 6 OTHOCHUTEIFHO 3akUMOB 1,2 n
kak Hanpspkenne Uxx Ha 3axxumax 1,2 cxemsl Ha puc. 1 a.
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3amanue 3x3aMeHaniHOHHOr0 OMytera Ne 2 (10 6ay10B)

Tema: Inekmpomexnuka: uacmommusie xapaxmepucmuku OHY u ®BY (mecm)

3amanue 2.1
Jlna cxemol, npedocmaenenHoll HaA pUCYHKE
Bomnpoc 1: onpenenute 3nauenue AUX Ha HyJeBoOM yac-
TOTE. !
Bompoc 2: onpenenute, K KAKOMY 3HAYEHUIO CTPEMMTCS _ )
AYX npu 6eCKOHEYHO OOJIBIION YaCTOTE. Uy R Usinx
Bomnpoc 3: ompenenute TN QUIBTPA: B OTBETE 3aIUIIN-
e 1, ecmm sro ®HY; 2 - ©BY, 4 4
3-11D, 4 — POD.
Bonpoc 4: onpenenure MakcumanbHoe 3HaueHne AUX.
JaHo:
Bompoc S:  onpenenure NOCTOSHHYXO BPEMEHU LEIH, OT- L=1wu R = 100 Ou
BET NIPUBEIUTE B [MKC]. ’
Bompoc 6: omnpenenure K03hGUIHEHT 3aTyXaHUs, OTBET




Bonpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

pUBEIUTE B [xlO3 pan/c].

OTpeAeNIUTE YacTOTy cpe3a (pumpTpa, OTBET
npuBenute B [KI'11).

onpeaenure 3HadeHne GYUYX Ha HyneBou yac-
TOTE, OTBET IIPUBEIUTE B Ipalycax.

OIIpEACIINTE, K KAKOMY 3HaUYE€HUIO CTPEMUTCS
OUX npu 6eckoHeyHO OO0JIBILION YacToTe, OT-
BET IPUBEIUTE B rpaaycax.

onpenenute 3HaueHne YUX Ha ygacrore cpe-
3a, OTBET IPUBEAUTE B I'paycax.

3ananne 2.2 (MpaBUIBHBIA OTBET)

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3amanue 2.3

Bomnpoc 1:

Bomnpoc 2:

Jlna cxemol, npedcmasnenHHoll Ha pUCYHKE

onpenenute 3HayeHue AUYX Ha HyJeBoM yac-
TOTE.

OTIpeNIeNINTE, K KAKOMY 3HAUYCHHIO CTPEMHTCS
AYX npu 6ecKOHEYHO OOJIBIION YacTOTe.

ompeAeuTe THIT (GUILTPA: B OTBETE 3allMIIU-
e 1, ecou sro OHY; 2 - ©&BY,
3-11D, 4 - PD.

onpeseauTe MakcuMalibHOe 3HaueHne AUX.
OTIpEIETTUTE TTOCTOSTHHYIO BPEMEHH 1IETH, OT-
BET MIPUBEIUTE B [MKC].

onpenenuTe K0dPQPUIUECHT 3aTyXaHUsl, OTBET
npusemure B [<10° pan/c].

OTIPENIETTUTE YacToTy cpe3a (uiIbTpa, OTBET
npuBeaute B [KI'1q).

onpenenute 3HaueHne @YX Ha HyneBoi yac-
TOTE, OTBET IIPUBEUTE B IPalycax.

OTIpeNIeNINTE, K KAKOMY 3HAUYEHHIO CTPEMHTCS
OUX npu 6ecKkOHEYHO OONBIION YacToTe, OT-
BET NMPUBEINUTE B Tpagycax.

onpeaenute 3HaueHne @YX Ha yvacrore cpe-
3a, OTBET MIPUBEAUTE B rpagycax.

Hnsa cxembl, npedcmagnennoi Ha pucynke

onpenenute 3HaueHue AYX Ha HyneBoil yac-
TOTE.

OMpENIeNIUTEe, K KAKOMY 3HAYCHHIO CTPEMHUTCS
AYX npu 6eCKOHEYHO OOJIBIION YacTOTe.
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Bomnpoc 3:

Bomnpoc 4:

Bompoc S:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3amanue 2.4

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

OTpeeuTe THIT (PUIBTPA: B OTBETE 3aIMIIU-
e 1, ecmm sro ®HY; 2 - ©BY,
3-T11D, 4 - PD.

oTpeeNuTe MaKCUMalbHoe 3HaueHne AUYX.
OTIpEIETTUTE TTOCTOSTHHYIO BPEMEHU 1IETH, OT-
BET MIPUBEIUTE B [MKC].

onpenenuTe KO3PGUIMEHT 3aTyXaHUs, OTBET
npusemure B [<10° pax/c].

OTIPENIETTUTE YacToTy cpe3a (uiIbTpa, OTBET
npuBeaute B [KI'1q].

onpenenute 3HaueHne @YX Ha HyneBoi yac-
TOTE, OTBET IIPUBEUTE B IPaycax.

OTIpENIeNINTE, K KAKOMY 3HAUYEHHIO CTPEMHTCS
OUX npu 6eckoHEYHO OONBILION YacToTe, OT-
BET MPHUBEIUTE B TPaIycax.

onpeaenure 3HayeHne @YX Ha yvacrore cpe-
3a, OTBET MIPUBEAUTE B rpagycax.

Hnsa cxembl, npedcmagnennoi Ha pucynke

onpezaenute 3HaueHue AYX Ha HyJeBoH yac-
TOTE.

OTIpeNIeNINTe, K KAaKOMY 3HAU€HHIO CTPEMHTCS
AYX mipu GeckoHEUHO OOJIBIION YacToTe.

ompeAenuTe TUM (GUIbTPa: B OTBETE 3aIUIIU-
e 1, ecmm sro ®HY; 2 - ©BY,
3-1ID, 4 - PD.

onpeAeNnuTe MakcuMalibHOe 3HaueHne AYX.
ONPEAEIUTE MOCTOSHHYIO BPEMEHU LIETH, OT-
BET NMPUBEIUTE B [MKC].

OTIPEICITUTE Koaqa)q)HuHeHT 3aTyXaHHsl, OTBET
npuBeaute B [x10° pan/c].

OTIpeIeNIUTE YacTOTy cpe3a (pumpTpa, OTBET
npuBeaute B [KI11).

onpenenure 3HayeHue GUX Ha HyneBoi yac-
TOTE, OTBET IIPUBEIUTE B Ipajlycax.

OINpEACINTE, K KAKOMY 3HAUYE€HUIO CTPEMUTCS
OUX npu 6eckoHEYHO OO0JBILION YacToTe, OT-
BET MPUBEUTE B Ipajycax.

onpenenure 3HaueHne OYUYX Ha ygacrore cpe-
3a, OTBET NPHUBEIUTE B Irpagycax.
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3aganue 2.5

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bompoc S:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3amanue 2.6

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

Jlna cxemol, npedcmasneHHol Ha PUCYHKE

onpezaenute 3HaueHne AUYX Ha HyneBo# yac-
TOTE.

OTIpeNIeNINTE, K KAKOMY 3HAUYEHHIO CTPEMHTCS
AYX npu 6ecKOHEYHO OOJIBIION YacTOTe.

ompeAeuTe THIT (GUILTPA: B OTBETE 3aIlMIIN-
e 1, ecou sro OHY; 2 - ©&BY,
3-11D, 4 - PD.

onpeseauTe MakcuMalibHOe 3HaueHne AUX.
OTIpEJIETTUTE TTOCTOSHHYIO BPEMEHU 1IETH, OT-
BET MIPUBEIUTE B [MKC].

onpenenuTe KO3PGUIMEHT 3aTyXaHUs, OTBET
npusemure B [<10° pax/c].

OTIPENIETTUTE YacToTy cpe3a (uiIbTpa, OTBET
npuBeaute B [KI'1q].

onpenenute 3HaueHne @YX Ha HyneBoi yac-
TOTE, OTBET IIPUBEUTE B IPaycax.

OTIpENIeNINTE, K KAKOMY 3HAUYEHHIO CTPEMHTCS
OUX npu 6eckoHEYHO OONBILION YacToTe, OT-
BET NMPUBEINUTE B Tpajycax.

onpeaenure 3HaueHne @YX Ha yvacrore cpe-
3a, OTBET MPUBEAUTE B rpagycax.

Hna cxemol, npedcmagnennoi Ha pucynke

onpeaenute 3HaueHue AUYX Ha HyneBol dac-
TOTE.

OIIpEJIeNIUTE, K KAKOMY 3HAUYE€HHUIO CTPEMHTCS
AYX mpu 6ecKOHEUHO OO0JIBLION YacToTe.

OTIpeeTUTE TUI (PUIBTPA: B OTBETE 3alHILIU-
Te 1, ecom sro ®HY; 2 - ©BY,
3-11D, 4 — PD.

omnpeaeanuTe MakcCuMalibHOe 3HaueHne AYX.

OTIPEICTTUTE MMOCTOSTHHYIO BPEMEHH 1IETIH, OT-
BET MPUBEIUTE B [MKC].

OTpeIeTnTe Koaqg)cpnuneHT 3aTyXaHHsl, OTBET
npuseaute B [x10” pan/c].

OTpeeNIuTe 4acTOTy cpe3a (uiIbTpa, OTBET
npuBeaute B [KI ).
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Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3amanue 2.7

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bonpoc 8:

Bonpoc 9:

Bonpoc 10:

3amanue 2.8

Bonpoc 1:

Bonpoc 2:

Bomnpoc 3:

onpenenure 3HaueHne OUYX Ha HyneBou Jac-
TOTE, OTBET IIPUBEANTE B IPagycax.

OTIpeNieNnTe, K KaKOMY 3HAYCHUIO CTPEMUTCS
OUX mnpu OeckOHEUHO OOJBIIONW YacToTe,
OTBET MPUBEANTE B IPaIycax.

onpenenure 3HaueHne ®YUYX Ha yacrore cpe-
3a, OTBET IPUBEIUTE B IPaaycax.

Hna cxemvl, npedcmagnennoi Ha pucynke

onpeznenute 3HaueHne AUX Ha HyneBoi gac-
TOTE.

OIpesieuTe, K KaKOMy 3HAYEHUIO CTPEMUTCS
AUX npu OeckoHEYHO OOJIBIION YacToTe.

ompeaenuTe Tul GUIbTPa: B OTBETE 3AMUIIH-
e 1, ecmm sro ®HY; 2 - ©OBY,
3-IID, 4 - PD.

OIpeAeInuTe MakCUMalibHOE 3HaueHne AUX.

OTIpe/IeNIUTE TOCTOSIHHYIO BPEMEHH 1I€TIH, OT-
BET MPUBEIUTE B [MKC].

OIIpEIeITUTE KOB(%(I)I/ILII/IGHT 3aTyXaHHsl, OTBET
npuBeaute B [x10° pan/c].

OTIpe/IeNIuTe 4acTOTy cpe3a (UIbTpa, OTBET
npuBeaute B [KI 1.

onpenenure 3HayeHue GUX Ha HyleBou Jac-
TOTE, OTBET MIPUBEJIUTE B IPalycax.

OlpesieNnTe, K KaKOMY 3HAYEHUIO CTPEMUTCS
OUYX mnpu OeckoHEUYHO OOJBIION YacToTe,
OTBET MPUBEANUTE B Ipagycax.

onpenenute 3HaueHne GUX Ha wacTore cpe-
3a, OTBET IPUBEANTE B Ipajycax.

/Jlna cxemul, npedcmasnennoil Ha pucyHKe

onpenenute 3HayeHue AUX Ha HyJneBoH 4dac-
TOTE, OTBET npuBeaute B [MCm].

OTIpeNieNnTe, K KaKOMY 3HA4CHUIO CTPEMHUTCS
AYX npu 6eCKOHEYHO OOJIBINION YacToTe, OT-
BeT npuBeaure B [MCwm].

OIMPCACIINTC THUIL (bI/IJII:TpaZ B OTBCTC 3alIUIIIN-
Te 1, eciam sro ®HY; 2 - ©OBY,
3-IID, 4 - PD.
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Bomnpoc 4:

Bompoc S:

Bomnpoc 6:

Bonpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

3amanue 2.9

Bomnpoc 1:

Bonpoc 2:

Bomnpoc 3:

Bomnpoc 4:
Bonpoc S:
Bomnpoc 6:
Bonpoc 7:
Bonpoc 8:

Bomnpoc 9:

Bonpoc 10:

3amanue 2.10

OTpeNIeTTUTE MaKCUMalibHOe 3HadeHne AUX,
oTBeT npuBeAuTe B [MCM].

OTIPENIETTUTE TTOCTOSHHYIO BPEMEHH IIETH, OT-
BET MPUBEIUTE B [MKC].

ompeaenute KodQGHUIMEHT 3aTyXaHusl, OTBET
MPUBEANUTE B [10° pan/c].

OTpeNIeTTUTE 4acToTy cpe3a (uiibTpa, OTBET
npuBeaute B [KI 1.

onpenenute 3HaueHne GUYX Ha HyneBoi Jac-
TOTE, OTBET IIPUBEIUTE B Ipajycax.

OTIpe/ieNnTe, K KaKOMY 3HAYCHUIO CTPEMUTCS
@®UX npu OeckOHEYHO OONBLIONW YacToTe,
OTBET MPUBEANTE B IPaIycax.

onpenenure 3HaueHne ®YUYX Ha yacrore cpe-
3a, OTBET IPUBEIUTE B IPaaycax.

/Jlna cxemol, npedcmasneHHoil Ha PUCYHKE

onpeznenute 3HaueHne AUX Ha HysneBoi vac-
TOTE, OTBET npuBeauTe B [MCM].

OIpesieuTe, K KaKOMY 3HA4EHUIO CTPEMUTCS
AYX npu 6ecKOHEYHO OOJIBILION YacToTe, OT-
BeT npuBeaure B [MCm].

ompejenuTe Tu GUIbTPa: B OTBETE 3AIMUIIH-
e 1, ecau sro ®HY; 2 - ©&BY,
3-IID, 4 - PD.

ONpe/ieTuTe MakCUMalibHOe 3HaueHue AUX,
oTBeT npuBeautTe B [MCM].

OTpeICNIUTE TIOCTOSIHHYIO BPEMEHH IICTH, OT-
BET MPUBEIUTE B [MKC].

onpenenute KodPUIIMEHT 3aTyXaHHs, OTBET
3

npusenure B [x10” pan/c].

OTIpe/IeNIuTe 4acTOTy cpe3a (UIbTpa, OTBET

npuBeauTe B [KI'1].

onpeaenute 3Hadenrne UX Ha HyJeBOM yac-

TOTE, OTBET MPUBEJIUTE B IPajlycax.

OTIpe/IeNINTE, K KAKOMY 3HAYEHHUIO CTPEMHUTCS
dUYX mnpu OecKOHEYHO OOJIBIION YacToTe,
OTBET MPHUBEIANTE B TPaTycax.

onpenenute 3HaueHne GUX Ha wacTore cpe-
3a, OTBET IIPUBEIUTE B Ipagycax.

/lna cxemol, npeocmagneHHON HA PUCYHKE
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Bomnpoc 1:

Bompoc 2:

Bomnpoc 3:

Bonpoc 4:
Bompoc 5:
Bomnpoc 6:
Bomnpoc 7:
Bonpoc 8:

Bomnpoc 9:

Bomnpoc 10:

3aganue 2.11

Bonpoc 1:

Bonpoc 2:

Bonpoc 3:

Bonpoc 4:
Bomnpoc 5:
Bomnpoc 6:
Bonpoc 7:
Bomnpoc 8:

Bonpoc 9:

onpezaenute 3HaueHne AUX Ha HyleBo# yac-
TOTE, OTBET NpuBeauTe B [OM].

OINpEAEINTE, K KAKOMY 3HaUYE€HUIO CTPEMUTCS
AYX npu 6ecKkoHEYHO OOJIBIION YacToOTe, OT-
BeT npuBeaute B [OM].

OTpeAeIuTe THIT (PUIBTPA: B OTBETE 3aIMIIU-
e 1, ecmm sro ®HY; 2 - ©BY,
3-T11D, 4 - PD.

ONpeAeIUTE MaKCUMallbHOE 3HaueHue AUYX,
oTBeT npuseauTe B [Om].

ONpeJIeTUTE TOCTOSHHYIO BPEMEHU LIETH, OT-
BET MPUBEIUTE B [MKC].

OTIPEIICITUTE Koaqa)(pnuneHT 3aTyXaHHsl, OTBET
npuseaute B [x10° pan/c].

OTIPENIETTUTE YacToTy cpe3a (uiIbTpa, OTBET
npusBeaute B [KI'11).

onpenenure 3HayeHue GUX Ha HyneBou yac-
TOTE, OTBET IIPUBEINTE B Ipagycax.

OIpeNIeNINTEe, K KAKOMY 3HAU€HHIO CTPEMUTCS
OUX npu 6ecKkOHEYHO OONBIION YacToTe, OT-
BET IIPUBEIUTE B rpajaycax.

onpeaenure 3HayeHne @YX Ha yacrore cpe-
3a, OTBET MIPUBEAUTE B rpagycax.

Jnsa cxemol, npedcmagnenHol Ha pUCyHKe

onpeaenute 3HadeHne AYX Ha HysneBo# yac-
TOTE, OTBET NpuBeauTe B [OM].

OTIpENIeTTUTE, K KaKOMY 3HAYEHHUIO CTPEMHTCS
AUYX npu 6€CKOHEYHO OOJIBIION YacTOTe, OT-
BeT npuBenute B [OM].

oTpeesuTe THIT (GUIBTPA: B OTBETE 3aIMIIU-
e 1, ecau sro OHY; 2 - ©&BY,
3-I1D, 4 — PD.

OnpeAeuTe MakCUMalibHOE 3HaueHne AUYX,
oTBeT npuseauTe B [Om].

OTpEeJIETTUTE TTOCTOSHHYIO BPEMEHU 1IETH, OT-
BET MIPUBEIUTE B [MKC].

oTpeieNuTe Koaqa)qmunem 3aTyXaHHsl, OTBET
npuBeaute B [x10° pan/c].

OTpeIeNIUTe YacTOTy cpe3a (UiIbTpa, OTBET
npuBenute B [KI'11).

onpenenure 3HaueHne GUX Ha HyneBou yac-
TOTE, OTBET IIPUBEIUTE B Ipajycax.

OIpEAEINTE, K KAKOMY 3HAUYE€HUIO CTPEMUTCS
OUX npu 6eckoHEeYHO OO0JbILION YacToTe, OT-

Jano:
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Bomnpoc 10:

BCT MMPUBCAUTC B Ir'pagycax.

onpeaenure 3HayeHne @YX Ha yvacrore cpe-

3a, OTBET NMPUBEAUTE B Ipaycax.

[Ipumep BbInoIHEHMS 3a1aHus 2.2

Pemenue

CHayana HaliieM KOMIUIEKCHBIH KO3((UIMEHT mnepenayu, ONpeNeauM BbIpaXKEHUs s
AYX n ®YX. J[ng 3TOro BhIpAa3MM KOMIUIEKCHYIO aMIUIMTYAy BBIXOJHOI'O CUTHajla 4epe3 KOM-
IUIEKCHYIO aMIUIATYAY BXOJHOI'O CUTHAJA!

K(jjw) =

. i Uy o jwCR
Uyx = IR = P ;R = Uy, —ijR+1'

jwC
Torna KOMIIEKCHBIN KO PHUIIUCHT MepeIayn:
UBLIX _ ](DCR _ j(l)T _ (1)‘1,'61'90o _
UBX _j(UCR +1 1 + jwt a /12 + (wT)Zejarctg(wr/l) -
= Lej[‘ao"—arctg(wr)] = jw = © ej[90°—arctg(w/a)]
V1+ (w1)? atjo  a?+w?

AMIUIUTYTHO-4acTOTHas xapakrepucTtuka (AUYX):

o wT _
K(w) = [KG)l = \/1 + (w1)?2 Va2 + w?

®da3o0-yacToTHas xapakrepuctuka (PUX):

px(w) = arg{K(jw)} = 90° — arctg( wt) = 90° — arctg (%)

C OMOIIIBIO HAMICHHBIX BBIPAKEHUI OTBETHM Ha BOIPOCHI 3a1aHUS:
1) K(0) =0,

2) K(0) — 1,

3) 2~ ®BY,

4) Kmax = 1,

5) 1= RC =10 mkc,

6) o= 1/ 1= 100-10° pay/c,
7) f.=o/(2m) = 15,92 'y,
8) ¢x(0) =90,

9) pr(0) — 0,

10) px(®.) = 45.

3ananue sx3amMeHaHOHHOTO OnjieTa Ne 3 (10 6ass10B)

Tema: 9ﬂel<mpomexuu1<a: uacmommbsle xapaKkmepucmuKu pe3OHanCHblX ueneﬁ

3ananue 3.1 (mpaBUIBHBIN OTBET)

Bonpoc 1:

Bonpoc 2:

Bonpoc 3:

e Y
/Jlna Konebamenvnozo konmypa,
npeocmasieHHO20 HaA PUCYHKE L
OTIPEJIETTUTE PE30HAHCHOE COIPOTHBIIC- E A C——
HUe, OTBET npusBeAuTe B [Om].
OTIPEJICTTUTE XapaKTEPUCTUIECKOE COIPO- r
TUBJIEHUE, OTBET NpuBeAUTe B [KOM]. [:
OTIPENICTTUTE MIUPHUHY TOJIOCHI TPOITyCKa-




Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3amanue 3.2

Bonpoc 1:

Bonpoc 2:

Bonpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Huss AUX, oTBer mpuBeauTe B [xlO3
pan/c].

OTpeAeNIUTe HWHAYKTHUBHOCTh KATYIIKH,
OTBET npuBeanTe B [MI H].

OIPCACIINTC aMIUINTYAy HAIPsSKCHUA Ha
KOHACHCATOPE, C€CIIM 4aCcTOTa MCTOYHHUKA
paBHa pGSOHaHCHOﬁ; OTBCT NPHUBCIUTC B
[B].

OIlpe/ieNIuTe HavyallbHYyI0 a3y Hampske-
HUS Ha KOHJIEHCATOope, €CIM 4acToTa MC-
TOYHUKA paBHA PE30HAHCHOM; OTBET IPHU-
BEJUTE B Irpajlycax.

ONpEJIETUTE AMIUIUTYJy HAIpsIKEHUs Ha
KOHJICHCATOpPE, €CJIM 4acTOTa UCTOYHHKA
COOTBETCTBYET BEPXHEH I'paHUIIC TIOJIOCHI
POy CKaHUs; OTBET puBeauTe B [B].

OIpe/ieNIuTe HavyalbHyI0 (a3y Hampske-
HUS Ha KOHJEHCAaTOpe, €CIM 4acToTa HC-
TOYHUKA COOTBETCTBYET BEPXHEH I'DAHU-
LI€ IOJIOCHI MPOIYCKaHUs; OTBET IpUBE-
JUTE B Irpajycax.

KaK U3MCHHUTCS I[O6pOTHOCTB IIpu yBCJIU-
yenuu C B 4 paza; mpuBeIUTe HOBOE 3HA-
YeHue JOOPOTHOCTH.

KaK U3MEHUTCSI [10JI0CA TIPOIYCKaHUS MPH
yBenuueHun C B 4 pasza; NpuUBEIUTE HO-
BOC 3HAYCHUE TOJIOCHI TPOIYCKaHHS B
[-10° pam/c].

/Jna konebamenvnozo kKonmypa,
npeoCcmasienHo20 Ha PUCYHKE

OTIPEJIETTUTE PE30HAHCHOE COIPOTHBIIC-
HUe, OTBET npusBeAuTe B [Om].

OTIPEJIETTUTE XapaKTEPUCTUIECKOE COIPO-
TUBJIEHUE, OTBET puBeAuTe B [OM].

OTIpeICITUTE MIUPHUHY TOJIOCHI MPOITYCKa-
Hus AUX, oTBer mnpuBeauTe B [xlO3

pan/c].

ONpe/IeTUTE HMHIAYKTUBHOCTh KATYLIKH,
oTBeT npuBeAuTe B [MKI H].

OMPCACIIMTC aMIUIUTYAy HAIPsKCHUA Ha
KaTyIIKe WHIYKTUBHOCTH, €CJIU 4YacToTa
HWCTOYHHKA paBHA pPE30OHAHCHOM; OTBET
npuseaute B [B].

JaHo:
Q=100, r=10 Om,
Op = 10° pan/c

E=1B
Y\
L
EQD C=—
r

[ano:
Q=50,r=50m,
o, = 10° pam/c
E=2B
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Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3amanue 3.3

Bonpoc 1:

Bonpoc 2:

Bonpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

OIIpEIeTINTe HAaYaJIbHYIO (pa3y HampsKe-
HUsI Ha KaTyLIKe MHIYKTUBHOCTH, €CIH
4aCTOTa UCTOYHHKA PaBHA PE30HAHCHOW;
OTBET NMPUBEAUTE B rpagycax.

OTIPENICTTUTE AMIUIMTYy HAaIpsDKEHUs Ha
KaTyIllKe WHAYKTUBHOCTH, €CIIM 4acTOoTa
WCTOYHUKA COOTBETCTBYET HWXKHEH rpa-
HULIE TMOJIOCHI MPOINYCKaHUs; OTBET IpH-
Benute B [B].

OIIpe/ieNIuTe HavyalbHyI0 (a3y Hampske-
HUS Ha KaTylIKe WHIYKTHUBHOCTH, €CIIU
4acTOTa UCTOYHUKA COOTBETCTBYET HMXK-
HEl TpaHUIlEe IMOJIOCHI MPOIYyCKaHUs; OT-
BET IIPUBEIUTE B rpaaycax.

KaK U3MCHHUTCS I[O6pOTHOCTB IIpu yBCJIU-
yeHuu L B 4 paza; mpuBeanTE HOBOE 3HA-
4yeHue JOOPOTHOCTH.

KaK U3MEHUTCS 110J10ca IPOITyCKaHUs IpU
yBenuueHun L B 4 pasa; npuBeaute HO-
BOE€ 3HAYEHHE II0JIOCHI IPOIYCKAHMs B
[-10° pam/c].

Jna konebamenvnozo kKonmypa,
npeoCcmasienHo20 Ha PUCYHKE

OTIPEJIETTUTE PE30HAHCHOE COIPOTHBIIC-
HUe, OTBET npusBeAuTe B [Om].

OTIPEJICTTUTE XapaKTEPUCTUIECKOE COIPO-
TUBJIEHUE, OTBET NpuBeAUTe B [KOM].

OTIpeICITUTE IIIMPUHY TOJIOCHI MPOITYCKa-
Hus AUX, oTBer mnpuBenuTe B [xlO3
pan/c].

ONpeJIeTUTEe HHIYKTUBHOCTh KATYUIKH,
OTBET mpuBeanTe B [MI H].

OTIPENICIIUTE aMIUIUTYTy HANpsHKCHUS Ha
pe3uncTope, eClU YacToTa HCTOYHHUKA
paBHa PE30HAHCHOI; OTBET MPUBEIUTE B
[B].

OTIpe/ieNIuTe HavyalbHyI0 (a3y Hampske-
HUS Ha PE3UCTOpE, €CIM YacToTa UCTOY-
HUKa paBHa pE30HAHCHOM; OTBET IPUBE-
JUTE B Tpaycax.

ONPEIEIUTE AMIUIMTYJY HAIIpSOKEHUs Ha
pe3UCTOpE, €CIIU YacTOTa UCTOYHUKA CO-
OTBETCTBYET BEPXHEW TI'paHULE II0JIOCHI

Y
L

«® o
r

Jano:
Q=100, r=10 Om,
®p = 108 pan/c
E=308B
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Bomnpoc 8:

Bonpoc 9:

Bomnpoc 10:

3aganue 3.4

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bonpoc 9:

IpOITyCKaHUs; OTBET npuBeaure B [B].

OIIpeNieNIuTe HayaJlbHYyI0 (a3y Hampske-
HUS Ha PE3UCTOpE, €ClIM 4acTOTa MCTOY-
HUKa COOTBETCTBYET BEpXHEH TpaHUIle
I0JIOCHI MPOIYCKaHMsI; OTBET MPUBEAUTE
B Tpajycax.

KaK U3MCHHUTCS I[O6pOTHOCTB IIpu yBCJIU-
4yeHuH I B 2 pa3a; MpUBEIUTE HOBOE 3HA-
YeHue JOOPOTHOCTH.

KaK U3MEHUTCS T0JI0ca MPOIyCKaHUs MpU
YBEIMYEHUH I' B 2 pa3a; MPUBEIUTE HOBOE
3HAYeHHUE MOJIOCHl IpomycKanus B [10°
pan/c].

Jna konebamenvnozo kKonmypa,
npeocmag1eHHo20 Ha PUCYHKE

OTIPENICTTUTE PE30HAHCHOE COIPOTHBIIC-
HUe, OTBET npusBeauTe B [Om].

OTIPEJICTTUTE XapaKTEPUCTUIECKOE COIPO-
TUBJIEHUE, OTBET NpuBeaAuTe B [OM].

OTIPEACIUTE IIMUPUHY TOJOCHI MPOITYCKa-
Hus AUX, oTBer mnpuBeauTe B [xlO3
pan/c].

ONpeNIeTUTE HHIYKTUBHOCTb KATYLIKH,
oTBeT npuBeAuTe B [MKI H].

ONpeJIeTUTE aMIUIUTYly TOKa B KOHTYpE,
€CJIM YacToTa HCTOYHHKAa paBHA Pe30-
HaHCHOM; OTBET NpHUBEAUTE B [MA].

ONpeJIe/INTE HaudalbHyl0 (a3dy TOKa B
KOHTYpE, €CJIM 4acTOTa UCTOYHHUKA paBHA
PE30HaHCHOM; OTBET MPUBEIUTE B Ipay-
cax.

OTIPENIETTUTE aMIUTUTYTy TOKa B KOHTYDE,
€CJIM 4YaCTOTa UCTOYHUKA COOTBETCTBYET
HIDKHEW TPaHWIIE TOJIOCHI MPOIYCKaHNUS,
OTBET NpUBEAUTE B [MA].

OIIpeJIeIUTE HaudalbHyl0 (ady TOKa B
KOHTYpE, €CJIA 4aCTOTa UCTOYHUKA COOT-
BETCTBYET HIKHEW TpaHULE IOJIOCHI
IIPOITyCKaHUs; OTBET NIPUBEAUTE B I'paly-
cax.

KaK  M3MEHUTCS  JTOOPOTHOCTb  IPH
yMenbiieHnu C B 4 pasa; NpuBEeIUTE HO-
BOE 3HaUYEHHUE JOOPOTHOCTH.

O\
L
EQD C=—
,

Jano:
Q=50,r=50m,
o, = 10° pa/c
E=4B
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Bonpoc 10:

3aganue 3.5

Bonpoc 1:

Bomnpoc 2:

Bonpoc 3:

Bonpoc 4:

Bompoc S:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bonpoc 10:

3amanue 3.6

KaK U3MEHUTCS M0J10ca MPOITyCKaHUs Ipu
ymenblieHnn C B 4 pasa; npuBeIUTE HO-
BOE€ 3HAYEHHE IOJIOCHI NPOIMYCKaHUS B

[<10° pam/c].

/Ina konebamenvnozo konmypa,
npeocmaegieHHo20 Ha PUCYHKE

ONPENIETUTE PE30HAHCHOE COIPOTHUBIIE-
HUe, OTBET npuBeAuTe B [OMm].

ONPEJIETUTE XapaKTEPUCTUUECKOE COIPO-
TUBJICHUE, OTBET NpuBeAUTE B [KOM].

OINpEAEIINTE NIMPUHY IOJIOCHI IIPOITyCKa-
Hua AUX, orBer mnpusenure B [-10°
pan/c].

OTIPENIETTUTE €MKOCTh KOHJEHCATOpa, OT-
BeT npuBeauTe B [HD].

OIIpEeACIINTE aMILUIMTYy HaIpsDKEHUS Ha
KOHJIEHCATOPE, €CJIM 4acTOTa MUCTOYHHKA
paBHa pE30HAHCHO; OTBET MPUBEIUTE B
[B].

oIlpeeNuTe HadajdbHyl0 (a3zy Hamnpske-
HUS Ha KOHJEHCATOpPE, €CIM 4acToTa MC-
TOYHUKA paBHA PE30HAHCHOM; OTBET MpPHU-
BEJIUTE B Irpajlycax.

OTpeeNIUTe aMIUTUTYly HalpsDKeHUs Ha
KOHJIEHCATOPE, €CJIM 4acTOTa UCTOYHHMKA
COOTBETCTBYET HM)KHEW I'paHHUIIE TIOJIOCHI
IIPOITyCKaHUs; OTBET IpUBEAUTE B [B].

onpesieNuTe HadajdbHYI0 (a3zy HampsKe-
HUSl Ha KOHJEHCATOpPE, €CIM 4acToTa MC-
TOYHUKA COOTBETCTBYET HW)XHEW TpaHU-
LI€ I0JIOCHI NPOITyCKaHUsS; OTBET IPUBE-
JTUTE B rpajiycax.

KaK  M3MEHUTCS  JOOPOTHOCTb  IpH
yMeHbllleHnu L B 4 pa3za; mpuBeaute Ho-
BOE€ 3Ha4YEeHUE T0OPOTHOCTH.

KaK U3MCHUTCA IOJI0Ca IMMPOITYyCKaHWA IMPU
YMCHBIICHUH Ls4 pas3a; mpuBCAUTC HO-
BOC 3HAYCHHEC IIOJIOCHI IPOITYCKAHUA B

[<10° pam/c].

/lna konebamenvnozo Konmypa,
npeocmagieHHo20 Ha PUCYHKE

Y\
L
E<§> C=—=
r

Jano:
Q=100, r=10 Om,
o, = 10° pa/c
E=4B
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Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bonpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bonpoc 10:

3amanue 3.7

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

ONpEAEIUTE PE3OHAHCHOE COINpPOTUBIIE-
HUE, OTBET npuBeaute B [OM].

OIpEEIIUTE XapaKTEPUCTHUECKOE COIPO-
TUBJICHUE, OTBET NpuBeaAuTe B [OM].

OTIPEACITUTE IIMUPUHY TOJIOCHI MPOITYCKa-
Hus AUX, orBer mnpuBeauTe B [xlO3
pan/c].

ONpeJIETUTE EMKOCTh KOHJEHCATOpa, OT-
BeT npuBeaute B [HD].

OTpeAeNIUTe aMIUTUTYly HampsDKeHUs Ha
KaTyIIKe WHAYKTHBHOCTH, €CIIM 4acTOTa
WMCTOYHUKA DPaBHA PE30HAHCHOH; OTBET
npuseaute B [B].

OIpe/ieNIuTe HavyalbHYyI0 (a3y Hampsoke-
HUS Ha KaTylIKe WHIYKTHUBHOCTH, €CIIU
4acTOTa MCTOYHUKA paBHA PE30HAHCHOM;
OTBET IIPUBEANUTE B Ipaaycax.

ONpEJIETUTE AMIUIUTYJy HAIpsIKEHUs Ha
KaTyIIKe WHIYKTUBHOCTH, €CIM 4YacToTa
HWCTOYHMKA COOTBETCTBYET BEpXHEHl rpa-
HUIIE TOJIOCHI MPOIYCKaHUS; OTBET IPH-
Benute B [B].

onpeeNuTe HadajdbHyl0 (a3zy Hamnpske-
HUS HAa KaTylIKe WHAYKTUBHOCTH, €CIIH
YacTOTa UCTOYHHKA COOTBETCTBYET BEPX-
HEW IpaHHIle MOJOCHl MPOIyCKaHUs; OT-
BET NMPUBEIUTE B IPaycax.

KaK  M3MEHUTCS  JTOOPOTHOCTb  IpH
yMEHbIIEHNHU I B 2 pa3a; NpUBEIUTE HO-
BOE 3HAUCHUE JOOPOTHOCTH.

KaK U3MCHUTCA IOJI0Ca IMMPOITYyCKaHWA IMPU
YMCHBIICHUH I B 2 pas3a; NpuBCIUTEC HO-
BOC 3HAYCHHEC IIOJIOCHI IPOITYCKAHUA B

[<10° pam/c].

/Ina konebamenvnozo konmypa,
npeocmaegieHHo20 Ha PUCYHKE

ONPEAEIINTE PE3OHAHCHOE COINpPOTHUBIIE-
HHUeE, OTBET npuBeanTe B [KOM].

ONPEJIETUTE XapaKTEPUCTUUECKOE COIPO-
TUBJICHUE, OTBET NMpUBeAuTE B [KOM].

OTIpEACIUTE IIMUPUHY TOJOCHI MPOITyCKa-
Hus AUX, oTBer mnpuBemuTe B [xlO3
pan/c].

Jano:
Q=50,r=50m,
o, = 10° pa/c
E=5B

J L
@ T
,
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Bomnpoc 4:

Bompoc S:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

3amanue 3.8

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

OTIpENIETTUTE HHIYKTUBHOCTh KATYIIKH,
OTBET npuseauTte B [MI H].

OIIpEACIINTE AMIUIUTYly TOKa 4epe3 KOH-
JIEHCATOP, €CIM 4acTOTa UCTOYHUKA PaB-
Ha PE30HAHCHOW; OTBET NPHUBEAUTE B
[MA].

oIpeeNuTe HaualbHyIo (ha3y TOKa yepes
KOHJIEHCATOpP, €CIIM 4acTOTa HMCTOYHHKA
paBHa pE30HAHCHO; OTBET MPUBEIUTE B
rpagycax.

OIpeeNIUTE aMIUTUTYly TOKa 4Yepe3 KOH-
JIEHCATOp, €CJIM YacTOTa UCTOYHUKA CO-
OTBETCTBYET BEPXHEW TpaHUIE IOJIOCHI
MPOIMYCKaHUsl; OTBET IPUBEAUTE B [MA].

oIpeieNIuTe HaualbHYIo (ha3y TOKa 4yepes
KOHJIEHCATOpP, €CJIM 4YacTOTa HCTOYHHUKA
COOTBETCTBYET BEPXHEU IpaHULIEC TTOJIOCHI
MPOIMYCKaHUs; OTBET IPUBEIUTE B Ipajy-
cax.

KaK W3MEHUTCS JOOPOTHOCTH MPH yBEIIHU-
4yeHuH I B 3 pasa; NpUBEIUTE HOBOE 3HA-
YeHue JOOPOTHOCTH.

KaK U3MEHUTCS IT0JI0CA TIPOITYCKAHUS TIPH
yBEJIMYEHUH I B 3 paza; NpuBEIUTE HOBOE
3HAYCHHE MOJIOCHI MPOMyCcKaHus B [10°
pan/c].

/na konebamenvnozo konmypa,
npeocmaeg1eHHo20 Ha PUCYHKE

ONpPEAEINTE PE3OHAHCHOE COINpPOTHUBIIE-
HHUeE, OTBET npuBeanTe B [KOM].

ONPEJIETUTE XapaKTEPUCTUUECKOE COIPO-
THUBJIEHUE, OTBET puBeAnTe B [OM].

OINpEAEINTE LMIMPUHY IOJIOCHI MPOITyCKa-
Hua AUX, orBer mnpuBeaure B [-10°
pan/c].

OTIPENIETTUTE WHIYKTUBHOCTh KATYIIKH,
oTBeT npuBeauTe B [MKIH].

OTIpEJIeTTUTE aMIUIUTYAy TOKa uepe3 Ka-
TYHIKy WMHJIYKTUBHOCTH, €CJIM 4YacToTa
WCTOYHMKA paBHA PE30HAHCHOM; OTBET
npuBeauTe B [MA].

OTIpeNIeNINTE HadalbHyo0 (ha3y TOKa yepes
KaTyliKy HMHAYKTUBHOCTH, C€CJIM YaCTOTa

JaHo:
Q=200, r=10 Om,
Op = 10° pan/c
J=4mA

(SN

9{:::

Jano:
Q=100, r=50Owm,
o, = 10° pa/c
J=6MA
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Bonpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

3aganue 3.9

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bonpoc 8:

VMCTOYHMKA pPaBHA PE30HAHCHOW; OTBET
MPUBEAUTE B rpagycax.

OTpeAeNuTe aMIUIUTYAy TOKa 4Yepe3 Ka-
TYHIKy WHIYKTUBHOCTH, €CJIM 4YacTOTa
UCTOYHUKA COOTBETCTBYET HIKHEH Ipa-
HUIIE TIOJIOCHI MPOIMYCKaHUS; OTBET MPH-
BeIUTE B [MA].

OTIpeNIeNINTE HavalbHyIo0 (ha3y TOKa yepes
KaTyIIKy WHIYKTHUBHOCTH, €CIH 4YacTOTa
HCTOYHHUKA COOTBETCTBYET HW)KHEH Ipa-
HUIIC TOJIOCHI MPOIYCKaHUs; OTBET NpPHU-
BE/INTE B IPaycax.

KaK  M3MEHUTCS  JOOPOTHOCTb  IpH
ymenbiienun C B 9 pas; npuBeauTe Ho-
BOE 3HAUCHUE JOOPOTHOCTH.

KaK UBMCHUTCA 110JI0Ca HpOHyCKaHI/Ifl HpI/I
YMCHBIICHUHU CB9 pa3; IpuBCAUTEC HO-
BOC 3HAYCHUC IIOJIOCHI IIPOITYyCKaHHA B
[<10° pam/c].

/Ina konebamenvnozo konmypa,
npeocmaegieHHo20 Ha PUCYHKE

ONpPEAEINTE PE3OHAHCHOE COINpPOTHUBIIE-
HHUeE, OTBET npuBeanTe B [KOM].

ONPEJIETUTE XapaKTEPUCTUUECKOE COIPO-
TUBJICHUE, OTBET NpuBeAUTE B [KOM].

OINpEAEIINTE LIMPUHY IOJIOCHI MIPOITyCKa-
Hua AUX, orBer mnpuBeaure B [-10°
pan/c].

OTIPENIETTUTE WHIYKTUBHOCTh KATYIIKH,
OTBET npuBeauTe B [MI H].

oTpeeNuTe aMIUIUTYAy TOKa 4Yepe3 pe-
3UCTOp, €CJIM YacTOTa MCTOYHMKA paBHA
PE30HAaHCHOW; OTBET MPUBEIUTE B [MA].

OTIpeJieNIUTe HavalbHylo (ha3y TOKa yepes
pEe3UCTOp, €CIM YacTOTa UCTOYHHKA pPaB-
Ha pE30HAHCHOH; OTBET IPUBEAUTE B
rpagycax.

ONpeJIeTUTE aMIUIUTYAy TOKa udepe3 pe-
3UCTOp, €CJIM YacTOTa MCTOYHHUKA COOT-
BETCTBYET BEPXHEW TIpPAHULEC II0JIOCHI
MPOIMyCKaHUs;, OTBET NPUBEINTE B [MA].

OTIpeIeNIUTE HavalbHyIo (hazy TOKa yepes
PE3UCTOp, €CIM YacToTa UCTOYHHUKA CO-

LN

DC::

Hano:
Q=100, r=10 Om,
Op = 108 pan/c
J=1mA
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Bomnpoc 9:

Bomnpoc 10:

3amanue 3.10

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bomnpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

OTBCTCTBYCT BerHeﬁ T'paHUILIC ITOJIOCHI
NpOoITyCKaHusA, OTBET NPUBCAUTC B Irpady-
cax.

KaK HM3MEHUTCA  JOOpPOTHOCTH  HpHU
yMeHblieHun L B 9 pas; mpuBenute HO-
BOE 3HaYeHHE JOOPOTHOCTH.

KaK U3MEHHUTCSI [10JI0CA TIPOITYCKAHUS IIPH
yMmeHbllleHuu L B 9 pas; mpuBeaute Ho-
BOC 3HAYCHUE TOJIOCHI TPOIYCKAHHS B
[-10° pam/c].

Jna konebamenvrnozo kKonmypa,
npeoCcmag1eHHo20 Ha PUCYHKE

OIIPENICIUTE PE30HAHCHOE COIPOTHBIIE-
Hue, oTBeT npuseaute B [KOM].

OTIPEJICTTUTE XapaKTEPUCTUIECKOE COIPO-
TUBJICEHUE, OTBET NpuBeAuTe B [OM].

OTIpPECIUTE IIMUPUHY TOJOCHI MPOITYCKa-
Hus AUX, orBer mnpuBeauTe B [xlO3
pan/c].

ONpEeNIeTUTEe HHIYKTUBHOCTb KATYLIKH,
oTBeT npuBeauTe B [MKI H].

ONpEeJIETUTE AMIUIMTYJy HAaIpsHKEHUs Ha
KOHTYp€, €CJIM YaCTOTa UCTOYHHKA paBHA
PE30HaHCHOM; OTBET npuBeAuTe B [B].

olpesieNuTe HadajdbHYyI0 (a3zy HampsKe-
HHS HAa KOHTYpE, €CIIM 4YacTOTa UCTOYHU-
Ka paBHa PE30HAHCHOM; OTBET MPUBEIUTE
B rpagycax.

OTpeeNIUTe aMIUTUTYly HalpsDKeHUs Ha
KOHTYpE, €CJIM YaCTOTa UCTOYHUKA COOT-
BETCTBYET HIDKHEH TpaHMIE [OJIOCHI
IIPOITyCKaHUs; OTBET IpUBEAUTE B [B].

olpesieNuTe HadajdbHYyI0 (a3zy HampsKe-
HUS Ha KOHTYpE, €CJIM 4acTOTa UCTOYHH-
Ka COOTBETCTBYET HWXKHEHW TpaHHIlE IO-
JIOCHI MPOIMYCKAHUS; OTBET NPUBEIUTE B
rpagycax.

Kak W3MEHUTCS JOOPOTHOCTH  TIpH
yMEHbIIEHNHU I B 3 pasa; NpUBEIUTE HO-
BOE€ 3HAa4YCHUE T0OPOTHOCTH.

KaK U3MEHUTCS 110JI0CaA IIPOILYCKAHUS IIPH
YMEHBILIEHUU I B 3 pa3a; NpUBEIUTE HO-
BO€ 3HAUEHHE II0JOCHI IIPOIYCKaHHUSA B

(N

9{:::

Jano:
Q=100, r=5 Owm,
®p = 108 pan/c
J=2mA
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3aganue 3.11

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bomnpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bonpoc 8:

Bonpoc 9:

Bomnpoc 10:

[10° pax/c].

/Jlna konebamenvnozo Konmypa,
npeocmaegieHHo20 Ha PUCYHKE

OIIPENICIUTE PE30HAHCHOE CONPOTHBIIE-
Hue, oTBeT npuseaute B [KOM].

OTIPEJICTTUTE XapaKTEPUCTUICCKOE COIPO-
TUBJIEHUE, OTBET NpuBeAUTe B [KOM].

OTIpPECIUTE IIMPUHY TOJOCHI MPOITYCKa-
Hus AUX, orBer mnpuBeauTe B [xlO3
pan/c].

ONpEeJIETUTE €MKOCTh KOHJEHCATOpa, OT-
BeT npuBeaute B [D].

OIIpe/IeTITE aMILUIUTYAy TOKa 4epe3 KOH-
JICHCATOp, €CJIM YaCTOTa UCTOYHUKA pPaB-
Ha PE30HAHCHOW; OTBET NPUBEAUTE B
[MA].

oTmpeeNuTe HaYalbHY0 (ha3y TOKa yepes
KOHJIEHCATOp, €CIM YacToTa HCTOYHHKA
paBHa PE30HAHCHOW; OTBET MPHUBEIUTE B
rpagycax.

ONpeJIeTUTE aMIUIUTYly TOKa 4yepe3 KOH-
JIeHCcaTop, €CJIM YacToTa MCTOYHUKA CO-
OTBETCTBYET HM)KHEW TpPAHHUIIE MOJIOCHI
MPOTMYCKaHUs; OTBET MPUBEAUTE B [MA].

OTIpeJieNIuTe HavalbHylo (hazy TOKa yepes
KOHJIEHCATOp, €CJIM 4acTOTa HMCTOYHHKA
COOTBETCTBYET HM)KHEW I'DAHHULE TOJIOCHI
MIPOITyCKaHUsl; OTBET MPUBEAUTE B IPajy-
cax.

KaK U3MCHHUTCS )IO6pOTHOCTI) IIpr yBCJINU-
yennu C B 4 pasa; mpuBeauTe HOBOE 3HA-
4yeHue JOOPOTHOCTH.

KaK U3MEHUTCSI [T0JI0CA TIPOITYCKAHUS TIPH
yBenuueHun C B 4 pasza; NpuUBEIUTE HO-
BOC 3HAYCHUE TOJIOCHI TPOIMYCKaHHS B
[-10° pam/c].

LN

DC::

Hano:
Q=200,r=10 Om,
®p = 108 pan/c
J=3mA
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3aganue 3.12

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bonpoc 5:

Bomnpoc 6:

Bonpoc 7:

Bomnpoc 8:

Bomnpoc 9:

Bomnpoc 10:

/Jlna konebamenvnozo Konmypa,
npeocmaegieHHo20 Ha PUCYHKE

ONpEeAEIUTE PE3OHAHCHOE COINpPOTUBIIE-
HUE, OTBET npuseaute B [KOM].

OTIPEJICTTUTE XapaKTEPUCTUICCKOE COIPO-
TUBJICHUE, OTBET NpuBeAuTe B [OM].

OTIPECIIUTE IIMUPUHY TOJOCHI MTPOITYCKa-
Hus AUX, orBer mnpuBeauTe B [xlO3
pan/c].

ONpEeJIETUTE EMKOCTh KOHJEHCATOpa, OT-
BeT npuBeaute B [HD].

ONpeJIeTUTe aMIUIUTYAy TOKa uyepe3 Ka-
TYHIKy WHIYKTUBHOCTH, €CJIH 4YacTOTa
HWCTOYHMKA paBHA PE30HAHCHOM; OTBET
npuBeauTe B [MA].

OIIpeJieNIuTe HavalbHyo (hazy TOKa yepes
KAaTyIIKy MHIYKTUBHOCTHU, €CJIM 4acTOoTa
HUCTOYHUKA DPaBHA PE30HAHCHOH; OTBET
MPUBEANUTE B Tpaaycax.

ONpeJIeTUTe aMIUIUTYAy TOKa uyepe3 Ka-
TYHIKy WHIYKTUBHOCTH, €CJIH 4YacToTa
HWCTOYHMKA COOTBETCTBYET BEpXHEHl rpa-
HUIIE TIOJIOCHI MPOIYCKaHUS, OTBET TPH-
BeUTE B [MA].

oTpeieNuTe HavyalbHYIo (ha3y TOKa yepes
KaTyIIKy MHIYKTUBHOCTH, €CIIM 4acTOTa
HWCTOYHHKA COOTBETCTBYET BEPXHEU rpa-
HUILIE TOJIOCHI MPOMYCKaHUs; OTBET MpH-
BEJIUTE B rpajycax.

KaK U3MEHUTCS JOOPOTHOCTH MPH yBEIIHU-
yeHuu L B 9 pa3; npuBenuTe HOBOE 3Ha-
YeHune JOOPOTHOCTH.

KaK M3MEHUTCS IT0JI0Ca TIPOITYCKAHUSI TIPH
yBenuueHuu L B 9 pa3; npusenuTe HOBOE
3HAYCHHE MOJIOCHI MPOIyCcKaHus B [10°
pan/c].

[Ipumep BeImoaHEHU 3aaHus 3. 1

Pemenue

(SN

9{:::

Jano:
Q=100, r=50Om,
o, = 10° pa/c
J=4mA

3anuieM NpuOIMKEHHOE BBIpAXKEHHE Ui OINpeAeNieHUS KOMIUIEKCHON NPOBOIUMOCTHU
KOHTYpa KaK ()yHKIIMH 4aCTOTBHI:

K(jo) = () = § = i 1 §() = 22 (0~ w,),

E - 1+jé(w)

Haiinem KOMITJIEKCHYIO aMILTUTYAY HANpsDKEHUs Ha KOHJIEHCATOpe KaK (DYHKIIMIO YaCTOTHI:

. _ L— . 3 Lr\« . 1/1-
Uc =l -=EY(jo) -~ E

1

1+jé(w) jwpC -

= —jQ
1+j¢(w)
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C IIOMOIIBIO 3aITMCaHHBIX BLIpa)KCHHI}’I OTBCTUM Ha BOIIPOCHI 3aJaHUs:

R,

1 . S
m—T+}X(wp)—T IOOM,

2) p =rQ=1kO0m,

3) I, =

0,/Q = 10-10° pan/c,

4) L = p/o,=1wmIH,
5) Unc = [Uc| = |[E 22| = |£1Q =100 B,

1+j0

6) oc = arg(Uc) = arg(E %]QO) =90,
7) Unc = |Ucl = | 22| =] £-7071B,

14j1

8) oc = arg(Ue) = arg(E ﬁ) — 90— 45=—135

9) Q' = J:ic/r = Q/2 = 50,

10) IT', = r/L =11, = 10-10° pax/c.

3aganue sxk3aMeHanMoOHHOTO OmJieTa Ne 4 (15 6aoB)

Tema: dnekmpomexnuka: Ce00600Hble KONEOAHUA U NEPEXOOHBIE NPOUECCHL 8 TUHEHHBIX UENnAX

3amanue 4.1

Bomnpoc 1:

Bonpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bonpoc 5:
Bonpoc 6:
Bonpoc 7:
Bomnpoc 8:

na cxemol, npedcmaenennoii na pucynke 1

OTIpEIeTTUTE HAIPsHKEHNE Ha KaTyIIKe MHIYK-
TUBHOCTU Cpa3y MocJeé KOMMYyTalUd - MOJ-
KJIFOUEHHUSI Ha BXOJ IIEMH TMOCTOSHHOIO Ha-
NpsDKEHUS BeTWYMHOM 8 B, oTBET mpeacTaBb-
Te B [B].

OIIpEACINTE HAPSDKEHUE HA KaTylIKe MHIYK-
TUBHOCTH B YCTaHOBUBLIEMCS PEXKUME I1OCIIE
HNOJKJIIOUEHUS] HAa BXOJ LENU IOCTOSHHOTO
HanpsbkeHus BenuuuHodM 8 B, oreer mpen-
cTaBbTe B [B].

OTIpeIeNINTE HAPSKEHUE Ha PE3UCTOpE cpa3y
nocie KOMMYTAIlUU - MOAKIIOYEHUS Ha BXOJ
LEMX TOCTOSTHHOTO HAMPSKEHUS BEJIMUYUHOMN §
B, otBeT npeacrasbTe B [B].

u BX R BbIX

@
o

Hano:
L=5wmlr, R=100 OMm

Pucynok 1

OMPCACIIMTC HANIPSOKCHUC HAa PE3UCTOPE B YCTAHOBUBIICMCA PEIKUME ITOCJIC IMOO-
KIIFOUCHHA Ha BXOJ HCIIKM IMOCTOAHHOI'O HAIIPAKCHUA BEJIUYMHOHN & B, OTBCT

npejacrasbTe B [B].

. 3
paccuuTaiiTe K03 GUIMEHT 3aTyXaHus, OTBET npeactaBbTe B [x10° pan/c].

paccuuTaiTe MOCTOSHHYIO BPEMEHH LIEIH, OTBET IPEACTaBbTE B [MKC].

pacch/ITaﬁTe BpEMsl YCTAHOBJICHUS, OTBET IIPEACTABLTC B [MKC]

BbIOEPUTE HOMEP MEPEXOJHON XapaKTEPUCTUKH, IPEJICTABICHHON Ha PUCYHKE 2

¥ COOTBETCTBYIOIIEH 3aJaHHOM IICTIH.
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g(»

ITepexoaHble XapaKTePHCTHKH

1.1

: -

0.9

0.8

0.7

0.6

b D bl d

Bonpoc 9:

Bonpoc 10:

Bomnpoc 11:

Bomnpoc 12:

Bomnpoc 13:
Bonpoc 14:
Bomnpoc 15:

3amanue 4.2

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

2,(1)
LA LR R

°
0 '.'?ooo

0 LN W)
Pucynok 2

Hna cxemol, npedcmasnennoit na pucynke 3

OIpEAEINTE TOK 4epe3 KaTylIKy HWHIYKTHB-
HocTH npu kommyTtaiuu (t = 0), oTBeT mpen-
CTaBbTE B [MA].

OTIPENIETTUTE TOK 4Yepe3 KaTyIIKy WHIyKTHUB-
HOCTH B yCTaHOBUBIIEMCs pexume (I — o0),
OTBET MPEJICTaBbTE B [MA].

OIIpe/Ie/IUTe HANpsHKEHWE Ha KOHTYype IpHU
koMMyTauuu (t=0), OoTBET mpencTaBbTE B
[MB].

OTIpeJIeTTUTE HANPSIKEHUE Ha KOHTYpPE B yCTa-
HOBHUBIIEMCS pexume (t — o), oTBeT mpe-
cTaBbTe B [MB].

vl <
ool
. (t) t
% I
69 P u(t)
r
/lano:

j(t) =12 o(t) MA, Q =40,
Il =1 xI'u, p =4 xOm

Pucynok 3

paccuuTaiite K03(pPUIMEHT 3aTyXaHusl, OTBET IIPEJICTaBbTE B [paj/c].

paccanaﬁTe nepuon COOCTBEHHBIX KOJ'IC68.HHIZ, OTBCT MPCACTABLTC B [MKC].

paccuuTanTe COMPOTUBICHUE PE3UCTOPA, OTBET MpecTaBbTe B [OM].

Jna cxemol, npedcmaenennoii Ha pucynke 1

ONpEeACINTE TOK dYepe3 KOHIEHCATop cpasy
MoCjie KOMMYTAIlMU - TIOJKJIIOUYCHHSI Ha BXOJ
LIETH TOCTOSSHHOTO TOKa BEIUYMHON 7 MA,
OTBET MPEJICTaBbTE B [MA].

OMpeJIeTUTE TOK 4Yepe3 KOHJEHCAaTop B ycCTa-
HOBUBIIIEMCSI PEXHME TIOCJIE TIOIKIFOUCHHS
Ha BXOJI IIEMU MOCTOSIHHOTO TOKAa BEJIMYMHOMN
7 MA, OTBET NpeNCcTaBbTE B [MA].

ONPEACIIUTE HANPSKEHUE HA CXEME Cpa3y Mo-
CJ€ KOMMYTAIlUM - MOJKJIIOYECHHS Ha BXOJ
IEIH IIOCTOSHHOI'O TOKA BEIMYMHOM 7 MA,

&
I_D IBbIX
BX &
c| R
&
Hano:
C=51D,R=10kOM
Pucynok 1
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Bomnpoc 4:

Bompoc S:
Bonpoc 6:
Bompoc 7:
Bonpoc 8:

g,

——— 0-5

2,(1

Bomnpoc 9:

Bonpoc 10:

Bonpoc 11:

Bomnpoc 12:

Bomnpoc 13:
Bonpoc 14:

Bomnpoc 15:

3aganue 4.3

OTBET MpeJcTaBbTe B [B].

OIPCACIINTC HANIPSIKCHUC HA CXEME B YCTAHOBUBIICMCA PEKHUME ITOCIJIC IMOAKIIIO-
YCHHA Ha BXOJ LICIIH IMOCTOAHHOI'O TOKA BEIIMIUHON 7 MA, OTBCT MMPCACTABLTC B
[B].

paccunTaiite Ko>(QHIMEHT 3aTyXaHus, OTBET mpeacTasbre B [«10° pa/c].
paccuMTaiTe MOCTOSHHYIO BPEMEHH LMK, OTBET MPEACTaBbTE B [MKC].
paccuuTaiiTe BpeMsl YCTAHOBIICHHUS, OTBET MPEICTaBbTE B [MKC].

BBIOEpUTE HOMEP MEPEXOTHON XapaKTePUCTHUKH, MPEACTABICHHONW Ha PUCYHKE 2
U COOTBETCTBYIOIIIECH 3aJTaHHOM LIETIH.

ITepexoaHble XapaKTePHCTHKH

1.1

1
0.9 }. r/
0.8
0.7
0.6

0.4
0.3
0.2
0.1

0

-

 eea)

Pucynok 2

Hna cxemol, npedcmaenennoit na pucynke 3

OTIpeJIeNIUTE TOK Yepe3 KaTYyIIKy UHIyKTHB- , ¥ ' é
Hoctu mnpu Kommyrtauumu (t=0), orBer ic(t)| ip(t)

?

J(t)
npeAcTaBbTe B [MA]. PN .

@e

T- L
OTIPEIENINTE TOK Yepe3 KaTyIIKy WHIyKTHB- Ro
HOCTH B ycTaHOBHUBIIeMcs pexxume (t — ),
OTBET MPEJICTaBbTE B [MA].
OIIpeNIeIuTe TOK uepe3 KOHJEHCATop MpHU
xommyTaruu (t = 0), OTBET NpeICTaBLTE B Aano:
[MA]. j(t) = 15 o(t) MA, Q = 80,
OTIpeNIeNIUTE TOK Yepe3 KOHJEHCATOp B yC- Ty = 1 «T'w, p = 4 KOM
TaHOBHBIIEMCS pexume (t— ), oTBer Pncy;mlc 2

npeAcTaBbTe B [MA].
paccuuTanTe MOCTOSIHHYIO BPEMEHH 1I€TIH, OTBET MPEACTaBhTE B [MKC].

. . 3
paccuMTaiiTe 4acTOTy COOCTBEHHBIX KOJicOaHWi, OTBET mpenctaBbte B [x10
pan/c].

paccuuTaiTe MHIYKTUBHOCTh KaTYIIKH, OTBET NpeacTaBbTe B [MKI H].
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Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bonpoc 5:
Bomnpoc 6:
Bonpoc 7:
Bomnpoc 8:

g0

— 0‘5

2,(H)

Bonpoc 9:

Bonpoc 10:

Jlna cxemol, npedcmaenennoii Ha pucynke 1

ONpeIeNIUTE HANpsHKEHUE Ha KOHJEHCATOpe
cpa3zy mocie KOMMYTAIMH - MOAKITIOYEHUS Ha
BXOJ IIEMU TMOCTOSTHHOTO HAaNpPsDKCHHUS BEIU-
yuHOUl 12 B, otBeT npencrasbre B [B].

OTIpe/IeTTUTe HANpPsDKEHHE Ha KOHICHCATOpE B
YCTAHOBUBILIEMCS PEXKUME MOCIIE MOAKII0OUE-
HUS HA BXOJI IIEMU MOCTOSTHHOTO HANPSHKCHHS
BennuuHOM 12 B, otBeT npencrasbTe B [B].

OTIpEJIETTUTE HAIPSHKEHNE Ha PE3UCTOPE Cpa3y
1ocjie KOMMYTallMU - MOJKJIIOUYEHUS] Ha BXOJ
LIETTH TTOCTOSTHHOTO HAMPSHKEHUSI BEIMYMHOMN
12 B, otBer npexactasbTe B [B].

s I I s
C
Ugx R Uskix
\ \
S Q
Hano:
C=5uad,R=2x0OmMm
Pucynok 1

OIMPCACIIMTC HAIIPSIKCHUC Ha PE3UCTOPE B YCTAHOBUBIICMCA PEKHUME ITOCIIC IMOO-
KIIFOYCHHUA Ha BXOJ HCIH IOCTOAHHOI'O HAIIPSXKCHUA BCIMYMHOM 12 B, OTBECT

npeacTasbTe B [B].

paccunTaiite Ko>(pQHIMEHT 3aTyXaHus, OTBET mpeacTasbTe B [«10° pan/c].

paccuuTaiTe MOCTOSIHHYIO BPEMEHH LU, OTBET IPEICTaBbTE B [MKC].

paccanaﬁTe BpEMs YCTAHOBJICHUS, OTBET IIPECACTABLTC B [MKC].

BbIOEpUTE HOMEP MEPEXOIHON XapaKTePUCTHKH, MTPEACTABICHHON Ha PUCYHKE 2

U COOTBETCTBYIOILEH 3aJaHHOU LIETIN.

ITepexoaHble XapaKTePHCTHKH

1.1
1 /L:

P

0.9 >

0.8

0.7

0.6

0.4

0.3

0.2

0.1
0

e

Pucynok 2

Jna cxemol, npedcmasnenHoll Ha pucynke 3

OTIpEJIETTUTE TOK 4Yepe3 KaTyIIKy WHIyKTHUB-
HoctH Tipu KommyTaruu (t = 0), oTBeT mpen-
CTaBbTE B [MA].

OTIpeAIeNIUTE TOK Yepe3 KAaTyHIKy WHIYKTHB-
HOCTH B yCTaHOBHUBIIEMCS pexume (t — o),
OTBET MpEJCTaBbTE B [MA].

'M-I-'l-‘--‘r-“-*-.-o-o-f-mr-o“

Y
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Bomnpoc 11:

Bomnpoc 12:

Bomnpoc 13:
Bomnpoc 14:
Bomnpoc 15:

3aganue 4.4

Bomnpoc 1:

Bomnpoc 2:

Bomnpoc 3:

Bomnpoc 4:

Bonpoc 5:
Bomnpoc 6:
Bonpoc 7:
Bomnpoc 8:

ONpENEIUTE TOK Yepe3 KOHACHCATOP IpH Jano:
kommyTanuu (t=0), oTBeT mpeacTaBbTEe B .

[MA]. i) =20 o(t) MA, Q =70,
ONPEACIUTE TOK Yepe3 KOHJEHCATOp B ycCTa- Hf =3 xI'y, p =2 xOm,
HOBUBIIIEMCST pexxume (t — o0), OTBET mpen- rL=r,

CTaBbTE B [MA]. p 3
HCYHOK

paccuuTaiiTe BpeMs yCTaHOBJICHHUsI, OTBET MPEACTAaBbTE B [MKC].
paccumTaiiTe 4acTOTy COOCTBEHHBIX KOJeOaHU, OTBET mpeacTaBbTe B [KI'I].

paccuuTanTe eMKOCTh KOHJIEHCATOpa, OTBET NpeacTaBpTe B [MD].

Jna cxemol, npedcmaenennoii Ha pucynke 1

ONpEJIETUTE TOK 4Yepe3 KaTyIIKy HHIyKTHUB- S |
HOCTH Cpa3y IOCiIe KOMMYTAlMU - TOJKIIIO- 5> BbIX
YEHUs1 Ha BXOJ II€NU NOCTOSHHOIO TOKa Be- | X 47
muarHoOM 20 MA, OTBET MpeAcTaBbTe B [MA].

o)

ONpEAEIUTE TOK 4epe3 KaTylIKy HHIYKTHB-
HOCTM B YCTAHOBHUBIIEMCS PEXUME IOCIe
MOJAKJIIOUEHUSI HAa BXOJ LENH IOCTOSHHOIO

o &
TOKa BeNMYNHOM 20 MA, OTBET IIPEACTABBTE B
[MA]. HaHno:
OTIpeJIeNINTE TOK Yepe3 PE3NCTOpP cpa3y Iocie L=3 mI'n, R=300 Om
KOMMYTAllUM - MOJAKJIIOUEHUS Ha BXOJ LENU Pucynok 1

MOCTOSIHHOTO TOKa BeamduHOM 20 MA, OTBET
npeAcTaBbTe B [MA].

OIPEJICTTUTE TOK Yepe3 PE3UCTOP B YCTAHOBHUBIIEMCS PEXKHME MOCIIE MOIKIoYe-
HUSI Ha BXOJ] LIEMH MOCTOSHHOTO TOKa BEMUYMHON 20 MA, OTBET IpE/ICTaBbTE B
[MA].

paccunTaiite Ko>(QHIMEHT 3aTyXaHus, OTBET npeacTasbre B [«10° pan/c].
paccuuTanTe MOCTOSHHYIO BPEMEHH IIEH, OTBET MPEACTAaBbTE B [MKC].
paccuuTaiTe BpeMs YCTaHOBJIEHUS, OTBET IPEACTABbTE B [MKC].

BBIOEpUTE HOMEP MEPEXOJIHON XapaKTePUCTHKH, NMPEACTaBICHHOW Ha PUCYHKE 2
U COOTBETCTBYIOLIEH 3aJaHHOM LICTIN.
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g o6 4

ITepexoaHble XapaKTePHCTHKH

1.1
1 A:
0.9 >

0.8 .

; LTHllF s
..
‘.

0.7

2,(1)
L A R N ®

Bonpoc 9:

Bomnpoc 10:

Bomnpoc 11:

Bonpoc 12:

Bomnpoc 13:
Bonpoc 14:
Bonpoc 15:

3aganue 4.5

Bonpoc 1:

Bomnpoc 2:

Bonpoc 3:

0.5 ,
0.4

0.2 v

L]
0.1 7 P

0 !-l-l-'-‘-n-r-o-‘-qu-o-o-r-o-o-o-rm

Pucynok 2

JIna cxemol, npedcmaenenHoll Ha pucynke 3 up (1)

OIIpENIeJINTE HAINpPSDKEHUE Ha KaTylIKe HH-
AyKTUBHOCTH Tpu KommyTanuu (t = 0), o1- L
BET mpejacTaBbTe B [B].

ompejenuTe Hampsbkenue Ha karymke ud-  ©(f) QD C ——|uc(t)
JAYKTHBHOCTH B YCTAQHOBHBIIEMCS PEXHME
(t > ), oTBeT mpeacrasbTe B [B]. r

OTIpe/ICNIUTE HAIPSKEHUE HA KOHJIEHCATOpe [:
npu kommyTarnuu (t = 0), OTBET mpeacTaBb- Jlano:

Te B [B]. e(t) =5 o(t) B, Q = 60,
ONpeIENMTE HANPSKEHHE Ha KOHIEHCATOpE Il =2 ', p = 3 KO
B YCTaHOBHBIIEMCs pexxume (t — o), oTBeT

npezcrasbTe B [B]. Pucynox 3

paccunTaiite Ko3pGUIMEHT 3aTyXaHus, OTBET MPEJCTaBbTE B [pa/c.
paccuuTaiTe 4acTOTy COOCTBEHHBIX KOJIEOaHUM, OTBET MPEJICTABLTE B [xlO3 pan/c].

pacchTaﬁTe CMKOCTb KOHJACHCATOpa, OTBET IIPCACTABLTC B [HCD]

na cxemol, npedcmaenennoii na pucynke 1

onpeenuTe HAaNpsKEHUe Ha KaTylIKe UHIYK-

TUBHOCTH Cpa3y II0CJI€ KOMMYTAalMH - MOJI- R

KIIOYEHHS] HAa BXOJ LEMH IOCTOSHHOTO Ha- u |
npsbKeHust BenumuuHol 15 B, orteer mpen- BX Bblx
ctaBbTe B [B].

OIpEAEINTE HANPSDKEHUE HA KaTyLIKE MHIYK-
TUBHOCTH B YCTAaHOBUBIIEMCS pPEeKUME MOCTE
MOJAKIIIOUEHUSI HAa BXOJ LENH IOCTOSHHOTO
HamnpsbkeHus BenuuuHou 15 B, orBer mpen- L =4 wmI'n, R=200 Om
ctaBbTe B [B].

("]
o

Hano:

Pucynok 1
OIIpeIeNIUTE HANpPSKEHNUE Ha PE3UCTOpE Cpasy
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Bomnpoc 4:

Bonpoc 5:
Bomnpoc 6:
Bonpoc 7:
Bomnpoc 8:

Moclie KOMMYTAIMH - TOJKIIOYEHHS] Ha BXOJ
LIETIH TTOCTOSTHHOTO HAMPSHKEHUSI BEIIMYUHOM
15 B, otBeT npencrasbTe B [B].

OIIpENICNIUTE HANPSKEHNE HA PE3UCTOPE B YCTAHOBUBILEMCS PEKUME TOCIIE MO~
KJIIOYEHUSI Ha BXOJ LIEMHU MOCTOSHHOI'O HampshKeHWs BeauuuHoi 15 B, orser
npenacrasbTe B [B].

paccunTaiite Ko>(pQHIMEHT 3aTyXaHus, OTBET mpeacTasbTe B [«10° pan/c].
paccuuTanTe MOCTOSHHYIO BPEMEHH LI, OTBET NPEACTAaBbTE B [MKC].
paccuuTaiTe BpeMs YCTaHOBJICHUS, OTBET IPEACTABbTE B [MKC].

BBIOEPHUTE HOMEP MEPEXOTHON XapaKTEPUCTUKH, MPEJCTABICHHON HAa PUCYHKE 2
U COOTBETCTBYIOILIEH 3aJaHHOU LIETIN.

[TepexoaHble XapaKTePHCTHKH

1.1
1 /L:

0.9 < /,/
0.8 o
.
0.7 .
L ]
g,(1 0.6
— 0‘5
t
2O 4
LA X R R J
0.3
0.2
0.1 el
LY Tz
0 Wﬂw
Pucynok 2
Jna cxemol, npedcmasnenHoll Ha pucyuke 3 47
Bonpoc 9: onpenenute TOK 4epe3 KaTylmIKy WHIYKTHB- ? ic(t)] i (t)
HOCTH IIpu KoMMmyTauuu (t = 0), oTBeT mpea- J(t)
CTaBbTE B [MA]. A C
N L
Bonpoc 10: omnpenenure TOK uyepe3 KaTyLIKy HHIyKTHB-
HOCTH B yCTaHOBHBIIEMCS pekume (t — o), r
OTBET MpEJICTaBbTE B [MA].

Bomnpoc 11:

Bonpoc 12:

Bonpoc 13:
Bonpoc 14:
Bomnpoc 15:

OMpCACIIMTEC TOK 4YCpPE3 KOHACHCATOP IIPpU

komMyTanuu (t=0), OTBET mNpencTaBbTe B Hano:
[MA]. jt) =7 o(t) mA, Q =90,
OIPCACIINTE TOK YCPE3 KOHACHCATOP B yCTa- Hf =6 KFH, p= 9 kOM

HOBUBIIIEMCST pexkume (t — o0), OTBET mpen-
P ( ), P Pucynok 2

CTaBbTE B [MA].

paccuuTanTe MOCTOSIHHYIO BPEMEHH 1LIETIH, OTBET MPEACTABLTE B [MKC].

paccyuTanTe 4acTOTy COOCTBEHHBIX KOJIeOaHWM, OTBET mpeacTaBbTe B [KI 11].

paccuuTanTe CONPOTUBICHUE OTEPh, OTBET MpeacTaBbTe B [OM].
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3aganue 4.6

Bomnpoc 1:

Bonpoc 2:

Bonpoc 3:

Bonpoc 4:

Bomnpoc 5:
Bomnpoc 6:
Bomnpoc 7:
Bomnpoc 8:

g,

_— 0‘5

2,(1
LR AR R J

3amanue 4.7

Bomnpoc 1:

Jna cxemol, npedcmaenennonl na pucynxe 1

OTpeAeNIUTe TOK dYepe3 KOHIEHCATop cpas3y
MocJie KOMMYTAIlMU - TIOJKJIIOUCHUS] HA BXOJ
LIETTH TOCTOSHHOTO TOKa BEIIMYHMHON 6 MA,
OTBET MPEJICTaBbTE B [MA].

ONpeJIeIUTe TOK Yepe3 KOHJEHCAToOp B ycCTa-
HOBHUBIIIEMCSI PEXHME TOCJIE TOIKIIOUCHHS
Ha BXOJ[ LEMU MOCTOSIHHOTO TOKA BEJIMYMHOMN
6 MA, OTBeT npeacTaBbTe B [MA].

OIIPEJIENINTE TOK YEPE3 PE3UCTOP Cpa3y IMOCIe
KOMMYTAllUM - MOJAKJIIOUYEHUS Ha BXOJ LENU
IIOCTOSIHHOTO TOKa BEJIMYMHONM 6 MA, OTBET
npencraBbTe B [MA].

Hano:
C=8ud,R=5xkx0OMm

Pucynox 1

ONPEAEIUTE TOK YEpPE3 PE3UCTOP B YCTAHOBUBIIEMCS PEXKUME I1OCIIE TOAKIIOYE-
HUS HA BXOJ| LIETIM MOCTOSHHOTO TOKA BEJIMUMHON 6 MA, OTBET MpEICTAaBbTE B

[MA].

paccunTaiite Ko>(QHIMEHT 3aTyXaHus, OTBET mpeacTasbTe B [«10° pa/c].

paccanaﬁTe MMOCTOAHHYIO BPEMCHHU L CTIN, OTBCT MMPCACTABLTC B [MKC].

paccuuTaiiTe BpeMs yCTaHOBJICHHUsI, OTBET MPEACTAaBbTE B [MKC].

BbIOEpUTE HOMEpP MEPEXOTHON XapaKTEPUCTUKH, MIPEICTABICHHON HA PUCYHKE 2

U COOTBETCTBYIOIIECH 3a/IaHHOM LIETH.

ITepexoaHble XapaKTePHCTHKH

1.1

1
/

0.9 >

0.8

0.7

0.6

-

T

Pucynok 2

Jna cxemol, npedcmaenennoii Ha pucynke 1

OTIpeIeNIUTE HAMpsHKEHHE Ha KOHJEHCATOpe
cpa3y Mmocjae KOMMYTAIMH - TIOJKJIFOUCHHS Ha
BXOJl IIEMH TOCTOSIHHOTO HAMpsDKEHUs BeEIu-
yuHoil 4 B, oTBeT pencrasnTe B [B].

Fefamsssnssgssspssonese

BX Ugwix

27



Bomnpoc 2:

Bomnpoc 3:

Bonpoc 4:

Bonpoc 5:
Bomnpoc 6:
Bonpoc 7:
Bomnpoc 8:

g,(v 0.6 3

OTIpe/IeTTUTe HANpPsDKEHUE Ha KOHICHCATOpE B JlaHo:
YCTAaHOBUBIIEMCSI PEKUME TMOCIE MOAKIIoUe-

C=1080,R=2xOmM
HUS Ha BXOJI IIEMHU MOCTOSTHHOTO HAPSHKCHUS
BenuuuHOM 4 B, oTBeT npencrasbTe B [B]. Pucynok 1

OTIPEJICTTUTE HAIPSHKEHUE Ha PE3UCTOPE Cpa3y
nocie KOMMYTAIlUU - MOAKIIOYEHUS Ha BXOJ
LIETTH TTOCTOSTHHOTO HAMPSHKEHUSI BEIMYMHOMN
4 B, otBet npenctasbTe B [B].

OIIpEIeNIUTE HANPSKEHNUE HA PE3UCTOPE B YCTAHOBHUBILEMCS PEXKUME MOCIIE MO~
KJIFOUEHHUSI HAa BXOJ LENM IOCTOSHHOIO HANpsDKEHWs BeJnyuHOW 4 B, orBeT
npenacrasbTe B [B].

paccunTaiite Ko>(pHIMEHT 3aTyXaHus, OTBET npeacTasbTe B [«10° pan/c].
paccuuTanTe MOCTOSHHYIO BPEMEHH LI, OTBET IPEACTAaBbTE B [MKC].
paccuuTaiTe BpeMs YCTaHOBJICHUS, OTBET IPEACTABbTE B [MKC].

BBIOEPHUTE HOMEP MEPEXOHON XapaKTEPUCTUKH, MPEJCTABICHHON HAa PUCYHKE 2
U COOTBETCTBYIOILEH 3aJaHHOU LIETIN.

ITepexoaHble XapaKTepPHCTHKH

1.1
: I -
0.9 e

=
0.8
0.7

;

¥

Bonpoc 9:

Bomnpoc 10:

Bonpoc 11:

Bonpoc 12:

Bomnpoc 13:
Bonpoc 14:

2,(1)
esese »
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L

0.1 ¥
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Pucynok 2

Hna cxemol, npedcmaenennoit na pucynke 3

OIIpe/IeTITE HAMPSHKCHUE Ha PE3UCTOpE IMpH
kommyTaruu (t = 0), OTBEeT TNpeaCTaBbTE B
[MB].

OTIpeJIeNIUTEe HAIPSKEHHE Ha PE3UCTOPE B yC-
TaHOBMBILIEMCS pexume (t — o), OTBET mpe-
cTaBbTe B [MB].

ONpEeAEINTE TOK 4Yepe3 KOHACHCATOp NpH
koMMyTanuu (t =0), OTBeT mpelncTaBbTe B
[MA].

OTpesieNIuTe TOK Yepe3 KOHAEHCATOp B yCTa-
HOBUBIIEMcs pexkume (I — o0), oTBeT mpen-
CTaBbTE B [MA].

Hano:
j(©) =2 o(t) MA, Q =70,
I =0,4 k', p =2 xOm

Pucynok 3

paccuMTaiiTe BpeMsi yCTaHOBJIEHUSI, OTBET MPEACTABbTE B [MKC].

paccumTaiTe nepuoja COOCTBEHHBIX KOJIeOaHu, OTBET MPEACTaBbTE B [MKC].
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Bomnpoc 15: paccunTaiite CONpOTUBIEHUE PE3UCTOPA, OTBET IpeacTaBbTe B [OM].

3amanue 4.8
. <Y .
Jlna cxemol, npedcmaenennoii na pucynke 1 > |
BbIX
Bomnpoc 1: onpexnenure TOK 4epe3 KaTylIKy HHIYKTHB- |BX

HOCTH Cpa3y IOCJI€ KOMMYTAIlUU - TOJKIIO- L R
YEHUsI Ha BXOJ LIEMH MOCTOSHHOIO TOKa Be-
JUYUHOU 25 MA, OTBET MpeAcTaBbTe B [MA].

Bomnpoc 2: onpexnenure TOK 4epe3 KaTylIKy HHAYKTHB- o
HOCTM B YCTAHOBUBIIEMCS PEXHAME IIOCIE
MOJKJIIOUYECHHUSI Ha BXOJ LENH MOCTOSHHOI'O Hano:
TOKa BEJIMYUHON 25 MA, OTBET MpeACTaBbTE B L=12 mMTH, R = 600 Om
[MA].

Pucynok 1

Bomnpoc 3: onpenenure HanpspKeHHE Ha CXEME Cpasy MOCiIe KOMMYTAlUU - MOJKIIOYCHUS
Ha BXO/JI LIETIH TMIOCTOSTHHOTO TOKA BETUYMHOM 25 MA, OTBeT npeacTaBbTe B [B].

BOl'[pOC 4: OIMPECACIINTC HAIIPSIKECHUC HAa CXEME B YCTAHOBUBIICMCA PEKHUME IIOCIIE IMMOAKIIO-
YCHUA Ha BXOA LICIIM ITOCTOAHHOI'O TOKa BCIIMYMHON 25 MA, OTBCT NPCACTABLTC B

[B].
Bonpoc 5:  paccuuTaiite ko3 (HUIIMEHT 3aTyXaHUs, OTBET MPEIACTABHTE B [-10° pan/c].
Bomnpoc 6: paccuuTaiiTe MNOCTOSHHYIO BPEMEHH LIETH, OTBET MPECTaBbTe B [MKC].
Bomnpoc 7: paccuuTaiite Bpemsi yCTaHOBJICHUSI, OTBET MPEJICTABbTE B [MKC].
Bomnpoc 8: BbIOepuTe HOMEpP MEPEXOTHON XapaKTEPUCTHKH, NMPEACTABICHHON Ha PUCYHKE 2

Y COOTBETCTBYIOILICH 3aJaHHOM LIETIH.

[TepexoaHble XapaKTePHCTHKH
1.1
: -

0.9 r/

0.8
0.7
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0.2
0.1
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refamsssnssgssspesenese

Pucynok 2

—

T L R
/Jlna cxemol, npedcmasnennoil Ha pucynke 3 .
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Bomnpoc 9:

Bomnpoc 10:

Bonpoc 11:

Bomnpoc 12:

Bomnpoc 13:
Bonpoc 14:
Bonpoc 15:

3aganue 4.9

Bomnpoc 1:

Bomnpoc 2:

Bonpoc 3:

Bomnpoc 4:

Bomnpoc 5:
Bonpoc 6:
Bomnpoc 7:
Bonpoc 8:

ONpEIEIUTE TOK 4Yepe3 KATyLIKy HHIYK- Jano:

THBHOCTH NpH KommyTarmu (t = 0), oTBer _
npencTaBbTe B [MA]. j(t) = 6 o(t) MA, Q =120,

ONPEACIUTE TOK 4Yepe3 KaTylmKy HHIYK- Hf =3 xI'y, p =10 kOm
TUBHOCTH B YCTAHOBUBILIEMCS PpEKUME PHCYHOK 2
(t > o), oTBet npezcTaBbTe B [MA].

OTIpeNIeINTe TOK 4Yepe3 KOHICHCATOp NpHU
koMmyTaiuu (t = 0), oTBET NpencTaBbTe B
[MA].

OTIpEJICTTUTE TOK Yepe3 KOHIEHCATOp B yC-
TaHoBuBIIEeMcs: pexume (t — o), orBer
npeacTaBbTe B [MA].

paccumTaiiTe KO3PQUIMUEHT 3aTyXaHusl, OTBET PeACTaBbTE B [paj/c].
paccuuTaiTe 4acTOTy COOCTBEHHBIX KOJeOaHUM, OTBET peacTaBbTe B [KI1].

pacchTaﬁTe CMKOCTb KOHACHCATOpPA, OTBET IIPECACTABLTC B [Hq)]

Jlna cxemul, npedcmaesnennoit Ha pucymnke 1

OIpeeIUTEe HAPSDKEHUE Ha KaTyLIKe UHIYK-
TUBHOCTH Cpa3y IOCJIE€ KOMMYTalUu - IOI-
KJIFOYEHHUS! Ha BXOJ LENH MOCTOSIHHOI'O Ha-
npsbkeHus BenuuumHoW 11 B, otBer mpen-
ctaBbTe B [B].

OIPEJIEIUTE HAIIPSHKEHUE HA KATyILIKe UHAYK-
TUBHOCTH B YCTAaHOBUBLIEMCSI PEXKUME IOCIE
MOAKJIIOYEHUsT HAa BXOJ LENU IOCTOSHHOIO
HanpsbkeHus BenuunHoW 11 B, orBer mpen-
ctaBbTe B [B].

Hano:
L=2wmIH, R=500 Om

ONPEJIETUTE TOK B LIEMH Cpa3y IOCIE KOMMY-
TalUH - NOJIKIIOYEHHUS Ha BXOJ LIENU MOCTO- Pucynok 1
SHHOT'O HanpsbkeHHs BenudnHou 11 B, orBer

npeAcTaBbTe B [MA].

OIpeJIeTIUTe TOK B IIETIM B YCTAHOBHMBIIEMCS PEKUME TOCIIE MOIKIFOUCHUS Ha
BXOJI IIENM TIOCTOSHHOTO HampshKeHus: BennduHoW 11 B, oTBeT mpenicraBbTe B
[MA].

paccunTaiite Ko>(QHIMEHT 3aTyXaHus, OTBET mpeacTasbTe B [«10° paa/c].
paccuuTanTe MOCTOSHHYIO BpEMEHH IIEH, OTBET MPEACTaBbTE B [MKC].
paccuuTaiTe BpeMs YCTaHOBJIEHUS, OTBET NPEACTABbTE B [MKC].

BBIOEpUTE HOMEP MEPEXOIHON XapaKTepUCTHKH, MPEJICTaBICHHON Ha PUCYHKE 2
U COOTBETCTBYIOILIECH 3aJaHHON LIENH.
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ITepexo/aHble XapaKTePHCTHKH
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Pucynok 2

Bomnpoc 9:

Bonpoc 10:

Bomnpoc 11:

Bomnpoc 12:

Bomnpoc 13:
Bonpoc 14:
Bonpoc 15:

3aganue 4.10

Bonpoc 1:

Bonpoc 2:

Bonpoc 3:

/Jlna cxemul, npedcmaegieHHoOll HA PUCYHKE 3

OTIPENIETTUTE TOK 4Yepe3 KaTyIIKy WHIyKTHUB-
HoctH npu KommyTaruu (t = 0), oTBeT mpen-
CTaBbTE B [MA].

ONpENIETUTE TOK 4Yepe3 KaTyUIKy HHJyKTHUB-
HOCTH B yCTaHOBHUBIIEMCS pexume (t — o),
OTBET MpEJCTaBbTE B [MA].

OTpEACIUTE HANpPsDKCHWE HAa KOHTYype MpH
kommyTtanmu (t=0), OTBET NpenCTaBbTE B
[MB].

OTIpeJIeNINTEe HANpsHKEeHUE Ha KOHTYype B yCTa-
HOBUBLIEMCS pexume (t — ), oTBET mpen-
ctaBbTe B [MB].

i (1)

= L
~) € (t)
® T

&
<

Mano:
j(t) =8 o(t) MA, Q =50,
IIf = 6 xI'ny, p =3 kOMm,

rh=rnr

pacch/ITaﬁTe MMOCTOAHHYHO BPEMCHU L CTIN, OTBET MMPEACTABLTC B [MKC].

TeproJI COOCTBEHHBIX KOJIeOaHUH, OTBET MPEJCTABbTE B [MKC].

pacch/ITaﬁTe PE30HAHCHOC COIIPOTHUBJICHUC KOHTYpA, OTBCT NPCACTABLTC B [KOM]

na cxemol, npedcmaenennoii na pucynke 1

ONpPEACIUTE TOK Yepe3 KOHIEHCATOp cpaszy
1ocjie KOMMYTallMu - MOJKJIIOUYEHHSI HA BXOJ
eI TOCTOSHHOTO TOKa BEIHUMHOM 5 MA,
OTBET MPEJICTaBbTE B [MA].

OTpesieNIuTe TOK Yepe3 KOHAEHCATOp B yCTa-
HOBHUBILIEMCSI PEXHME TMOCJE MOJKIIOUECHHS
Ha BXOJ IIEMH MOCTOSTHHOTO TOKA BEIIMYHWHOMN
5 MA, OTBeT npeAcTaBbTE B [MA].

ONpeAeNIUTE HANPSKEHUE Ha CXeMe cpa3y Mo-
CJI€ KOMMYTAllMM - MOJKJIIOUYECHHS Ha BXOJ
LENY MOCTOSHHOTO TOKa BEIHUYMHONM 5 MA,

-
lex
C:: R Usbix
&
Hano:
C=6HD, R =20 kOM
Pucynok 1
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OTBET MpeJcTaBbTe B [B].

Bomnpoc 4: onpenenurte HampsHKEHUE HA CXEME B YCTaHOBUBIIIEMCS PEKUME TOCIIE TTOAKITIO-
YeHMS Ha BXOJI ICTIH TTOCTOSTHHOTO TOKA BEJTMYMHON 5 MA, OTBET IIPEIICTABLTE B
[B].
Bompoc 5: paccunraiite KOOQPHUIUEHT 3aTyXaHHs, OTBET MPEACTABHTE B [xlO3 pan/c].
Bomnpoc 6: paccuuTaiiTe MOCTOSHHYIO BPEMEHH LIETH, OTBET MPEJCTaBbTE B [MKC].
Bompoc 7: paccuuTaiiTe BpeMsi yCTaHOBJICHHUS, OTBET MIPEICTABbTE B [MKC].
Bomnpoc 8: BbiOepuTe HOMEDP MEPEXOTHON XapaKTEPUCTHKH, NMPEACTABICHHONW Ha PUCYHKE 2
U COOTBETCTBYIOIIIECH 3aJTaHHOM LIETIH.
[TepexoaHble XapaKTepHCTHKH
| /
o /’
g, .
e
2,5(1)
LA X R N J
L‘ -
teeel
Pucynok 2
Jlna cxemol, npedcmaeiennoii na pucynke 3 u(t)
Bomnpoc 9: onpenenure HanpsbkeHHWE HA KaTyIIKe HH- ! (t)_ifYY'\_
OYKTUBHOCTHU TpH KommyTtauuu (t = 0), o1- L
BET npejacTaBbTe B [B].
Bomnpoc 10: ompenenute HamnpshkeHHE Ha KaTylIKe WH- e(t) QD C——|Uc (t)
TYKTUBHOCTH B YCTAaHOBHBIIEMCS DPEKHUME
(t > o), oTBeT npescTaBbTe B [B]. r
Bomnpoc 11: omnpenenute HampsbKeHHWE Ha KOHIEHCATOPE :
npu kommyTanuu (t = 0), oTBET HpencTaBb- ano:
Te B [B]. e(t) =8 o(t) B, Q =80,
Bonpoc 12: omnpenenute HanpspkeHUE Ha KOHJEHCATOPE
p pel P A P [lf =3 xI'u, p =2 kOMm
B YCTaHOBHBIIEMCs pexkume (t — o), oTBeT
npeacTasbTe B [B]. Pucynok 3
Bonpoc 13: paccuuraiite BpeMst yCTaHOBJICHUS, OTBET MPEJICTABHTE B [MKC].
Bomnpoc 14: paccunTaiite 4acTOTy COOCTBEHHBIX KOJIeOaHHi, OTBET MPEACTaBbTE B [xlO3 pan/c].
Bomnpoc 15: paccuuraiite CONpOTHUBIEHUE PE3UCTOPA, OTBET IpecTaBbTe B [OM].

3ananue 4.11 (mpaBUiIbHOE peIIEHUE)
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/Jlna cxemul, npedcmaegnennoit Ha pucynke 1

Bomnpoc 1: onpenenure HanpsykeHUE Ha KOHJEHCATOpeE = | 8
cpa3y mocjae KOMMYTALMH - TOJKIIOUEHHS Ha C %
BXOJl LIEMM NOCTOSTHHOTO HAIPSKEHUS BEJIU- .
yuHoil 10 B, otBeT npencrasbre B [B]. Ugx R lsbix
Bomnpoc 2: onpenenuTe HanpsHKEHUE HA KOHJEHCATOPE B
YCTAaHOBUBILIEMCSI PEXKUME IOCIE MOAKIIOYE- v
HMS HA BXOJI LIETIN TTOCTOSIHHOTO HaIPSIKEHUS & Q
BenuuuHO# 10 B, otBeT npencrasbTe B [B]. 1
aHo:
Bomnpoc 3: onpenenuTe TOK B LIENU Cpa3y MOCIE KOMMY- C=4u®.R=5 K0
TalUy - NOJKIIOYEHHUS Ha BXOJ LIENU MOCTO- - AHE, RO KM
SITHHOTO HanpsbkeHus BennuunHoit 10 B, oter Pucynok 1
npeAcTaBbTe B [MA].
Bomnpoc 4: onpenenure TOK B LIENKM B YCTAHOBUBLIEMCS PEXKHUME I0OCIIE€ MOJKIIOYEHHUS Ha
BXOJl LIEMM ITOCTOSIHHOIO HampspkeHusa BenuunHoi 10 B, oTBer mpencraBpTe B
[MA].
Bonpoc 5:  paccunraiite k03 GHUIEEHT 3aTyXaHus, 0TBET npeacTasbTe B [x10° pam/c].
Bomnpoc 6: paccuuTaiiTe NOCTOSHHYIO BpEMEHH LIETH, OTBET IPEICTaBbTE B [MKC].
Bomnpoc 7: paccunTaiiTe BpeMsl yCTaHOBIJIEHHUs, OTBET IIPEICTABbTE B [MKC].
Bomnpoc 8: BbIOepuTe HOMEpP NMEPEXOIHON XapaKTEPUCTUKH, MPEACTaBICHHONW Ha PUCYHKE 2
U COOTBETCTBYIOILEH 3aJaHHOU LIETIN.
ITepexoaHble XapaKTePHCTHKH
P
« /’
g,(v
—
2,(H)
LA X R R J
Ly PR oh
Pucynok 2
Jlna cxemol, npedcmaenenHoll Ha pUCyHKe ? $ 47
Bomnpoc 9: onpenenure TOK yepe3 KaTYLIKy HHIyKTUB- j(t) ie(O)] i (t)
HOCTH IIpu KoMMmyTauuu (t = 0), oTBeT mpea- c
craBbTe B [MA]. Q‘\‘ L
Bonpoc 10: onpenenute TOK uepe3 KaTyUIKy HWHIyKTHUB- r

HOCTH B yCTaHOBHUBIIEMCS pexume (t — ),
OTBET MpEJCTaBbTE B [MA].
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Bomnpoc 11: onpenenute TOK yepe3 pe3UcTop P KOMMY- Jano:

tanmu (t = 0), oTBeT npencTaBbTe B [MA]. )
=0 P (Al i) = 9 o(t) MA, Q =50,

Bomnpoc 12: onpenenure TOK 4yepe3 pe3UCTOpP B yCTaHO-

BHUBIIEMCS PEXKHME (t - oo), OTBET Mpen- Ilf = 6 xI'L, p= 3 kOmMm
CTaBbTE B [MA]. Pucynox 3

Bomnpoc 13: paccuuraiite KO3QGUIUEHT 3aTyXaHUsI, OTBET MIPE/ICTABbTE B [xlO3 pan/c].

Bonpoc 14: paccunraiitTe mepruo COOCTBEHHBIX KOJIEOaHUH, OTBET MPEACTaBbTE B [MKC].

Bonpoc 15: paccuuraiite HHIYKTUBHOCTD KaTYyILKH, OTBET NpeAcTaBbTe B [MKI H].

[Ipumep BbimonHenus 3aaanud 4.11
Pemenne

OtBeTuM Ha BOIIPOCHI 3aJaHK, OIMUPAICh HAa 3aKOHBI KOMMYTAallUH, OIIPCACICHUC TICPCXO-

HOM XAPAKTCPUCTHKH U YUUTBIBAA BBICOKYIO I[O6p0THOCTB K0JIE0ATEILHOIO KOHTYpa.

1) 0,

2) 10 B,
3)1=UR=2wMA,
4) 0,

5) o= 1/(RC) = 50-10° paw/c,

6) T = 1/0.= 20 mKc,

7) tyer = IN(10) T = 46,05 MKc,

8) 2,

9) 0,

10) 9 MA,

11) 9 MA,

12) 0,

13) a = 2n I1;/2 = 18,85-10° paw/c,
14) T, = 1/fo = 1/(I Q) = 3,333 wmxc,
15) L = plowo = p/(2n 11 Q) = 1592 Mk H.

CnenuajbHas 4acTh

3anaHue 3xk3aMeHANMOHHOTO OuMsteTa Ne 5 (5 6assioB)

Tema: Meouyuncxkue npudopul u cucmemuol 0713 1a00pamMopHo20 anazuza (mecm)

3amanue 5.1
Kakue aHamIuTHI IBASIOTCS DK30T€HHBIMU?

-

-
-
-
-

TOKCUHBI
BUPYCHI
hepMeHThI
TOPMOHBI

AHTHUI'CHBI

3amanue 5.2
Kakne aHamuTel IBISAIOTCS DHIOTCHHEIMHA?
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Oaktepun
aHTHUTENA
BUPYCHI

(bepMeHThI

I R D N

MCOUATOPLI

3agague 5.3
Kakue u3 onTu4ecKux METOo 10B JIA0OPATOPHOTO OCHOBAHEBI HA U3MEPEHUU TIOTJIONICHUS CBETa Be-
IIECTBOM JIJIsl ONPEACIICHUS €r0 KOHIICHTPAIHK?

3 abcopOrmonHas GoTOMETpHs

TypOuaAUMETpUs

-
-

MOJIAPUMETPHUS
-

pedpakromeTpus
-

aToMHas-abcopOIoHHast HOTOMETpUs

3aganue 5.4
Kakue u3 onTuyecKkux METo10B JIA0OPATOPHOTO OCHOBAHBI HA U3MEPEHUU PaCCesHUS CBETA HA Yac-
TUIAX BEIIECTBA JIJIS ONPEACICHUS MX KOHIICHTPAIIUH?

= abcopOrmonHas GoTOMETpHs

TypOuaAUMETpUs

-
-

HedeIoMeTpHs
-

pedpakromeTpus
-

JIFOMUHOMETPUA

3agague 5.5
Kakue aHanu3aTopsl SBISFOTCS] ONTHYCCKAMHE?

-
¢bryopumeTpbl
KOH/TyKTOMETPBI
noJsiporpadsl

-
-
-

TypOUIUMETPBI
-

pedpakToMeTphl

3ananue 5.6

ConocraBbTe Ha3BaHKME ONTUYECKOTO METOJIAa U COOTBETCTBYIOIINIA My U3MEPSIEMBIil mapamMeTp:
OnTHyeckuiit METo:

A — pedpaxTomeTpus

b — nonsipumertpus

B — abcopOimonnas poromerpust

I' — nepenomerpus

1 — pedrekromeTpus

H3mepsiemblil mapaMeTp:

1 — ko3¢ dunreHT noruomeHue
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2 — k09 PUIHEHT OTpakeHUS

3 — yroJ npeaoMIIeHUs

4 — MOBOPOT TIOCKOCTH TIOJISIPU3AIIHH
5 — COOCTBEHHOE U3ITyUYEHHE

6 — MHTEHCUBHOCTH CBETOPACCESHUS

3ananue 5.7
BriOepute 6510KH, OTHOCAIINECS K ONITUYECKONW CXEME OJTHOIYYEBOTr0 a0COpOIMOHHOTO (hOTOMET-

_l—l—l_l_lg

HCTOYHUK CBETa
(boTonpUEeMHUK
CBETOUIIBTP
KIOBETa ¢ OMompooOoii

HOJIIPU3ATOP

3aganue 5.8
[Ipu kakux THIIAX cXeM MOCTPOSHUsST (POTOMETPOB C OJJHUM HCTOYHHKOM U OJTHUM MPUEMHUKOM HE
TpeOyeTcs IMHEHHOCTh TPUEMHUKA?

-

-
-
-
-

OJTHOJTy4€eBbI€ (POTOMETPHI C MPSAMBIM U3MEPEHUEM
OJIHOJTy4€BbIE (POTOMETPHI C ONTUYECKUM BOCCTAHOBJICHUEM
JBYXJIy4eBbIe (POTOMETPHI C MPSIMBIM U3MEPEHUEM
JBYXJIyueBble (POTOMETPHI C ONTUYECKON KOMITEHCalnei

ABYXJTY4YCBbBIC (bOTOMCTpLI C OIITUYCCKUM BOCCTAHOBJICHHEM

3amanue 5.9
[Ipu KakuX THUIAX CXeM MOCTPOEHUsSI (POTOMETPOB C OJTHUM MCTOYHUKOM M OJTHUM MPHUEMHHUKOM HE
TpedyeTcs CTabUILHOCTh UICTOYHUKA?

-

B B .

OJTHOJTy4€eBbI€ (POTOMETPHI C ONITUYECKUM BOCCTAHOBJICHUEM
OJTHOJTy4€BbI€ (POTOMETPHI C MPSIMBIM U3MEPEHUEM
JBYXJTy4eBbIe (POTOMETPHI C ONITUYECKON KOMITEHCAIneH
JBYXJTy4eBbIe (POTOMETPHI C MPSIMBIM U3MEPEHUEM

ABYXJTY4YCBbIC (bOTOMCTpLI C OIITUYCCKUM BOCCTAHOBJICHHEM

3aganue 5.10
Kakue ananu3atopsl ABISIFOTCS SEKTPOXUMUUECKUMU?

-

-
-
-
-

¢bryopumeTpbl
KOH/TyKTOMETPBI
noJsiporpadsl
HedeToMeTpsl

KYJIOHOMETPBI
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3ananue 5.11 (mpaBUIbHBINA OTBET)
ConocraBbTe Ha3BaHHUE NIEKTPOXUMUYECKOTO METO/IA U COOTBETCTBYIOIINI €My N3MEPSAEMBIH I1a-
pamerp:
Ha3Banue 31eKTpOXMMHYECKOTO METOA:
A — IOTEHIIMOMETPUS
b — xonnyxromeTpus
B — nonsiporpadus
I' — BompTamnepomeTpus
[ — KynmoHoMmeTpus
H3mepsiemblil mapamerp:
1 — ynenpHas 371€KTPONPOBOJHOCTh
2 — KOJIMYECTBO 3JIEKTPUUECTBA
3 — moTeHuan
4 — 3aBHCHMOCTb TOKa OT IPUJIOKEHHOTO HANPSKEHUS

[Ipumep BbimonaHeHus 3axanus 5.11
Pewenne

3ajganue sx3aMeHanHoHHOro omiaera Ne 6 (10 6ans10B)

Tema: Meouyuncxkue npudopul u cucmemul 071 UCCE006AHUA OUO0IIEKMPUUECKUX HOMEHYUA-
108

3ananue 6.1 (mpaBUIBHBIN OTBET)
OObsicHUTE, KaK BBIOMPAETCS YMCIIO JBOMYHBIX Pa3psioB U 4acTOTa OLM(POBKH OMOCUTHAJIOB B
AL, naiire npumep BeiOOpa 11t KT .

3ananue 6.2
OO®bsicHUTE MPUHIUI padoThl KoMmapaTtopa Ha 6aze OY. B kakux ciydyasx NpUMEHSIOTCS KOMIa-
paTopsl B pubOpax sl UCCIIeJOBaHUS OMOTIOTEHIINAIIOB?

3aganue 6.3
M300pa3nure CTPyKTYpHYIO CXeMy OJIOKa KOHTPOJIST KOHTAKTHOTO COIPOTHBIICHUS JIEKTPOJIOB (CO-
MIPOTUBJICHUS MTEPEX0A «INEKTPOI-KOkay ). [TosicHuTe mpuHIHIT paboThl TON CXEMBI

3ananue 6.4
CpaBHHTE XapaKTepUCTUKH ycuauTenen ouonorenmnuanos st DK, OMI, 3317, OI'0I°

3ananue 6.5
N3 kakux OJIOKOB COCTOUT JETEKTOP ceTeBbIX momeXx? [TosicHuTe mpUHIMIT paboThl ATOTO JIETEKTO-

pa.
3aganue 6.6

N3 kakux 6mokoB coctout QRS nerexrop B anexTpokapauorpagax? C ucrnoab30BaHUEM OCIHMILIO-
rpaMM HOSICHATE MPUHIMIT paOOThI 3TOTO JETEKTOPA.

37



3amaunne 6.7

Paccuuraiite 00beM CyTOYHOI 3aMHMCH B XOJITEPOBCKOM KapIMOMOHHUTOPE, €CIIM 4acToTa OIudpoB-
ki cur"anos 500 I'1, 3amMCHIBAIOTCS 2 OTBEACHMS, OOWH CUTHAJIBHBIH OTCUET 3aHMMaeT 2 MOalT
MMaMsTH.

3aganue 6.8
OOmbscHuTe npuHIUI paboThl peorpada. KakoBo Ha3HaUeHHE KaTMOPOBOYHOTO YCTPOMCTBA B Peo-
rpadax?

3amanue 6.9
N3006pa3ute cxeMy MHOI'OKAHAJIBHOTO YCHJIUTENE OMOCUTHAIOB C BBIYUTAHHEM pPedepeHTHOro
curHana. [loscHuTe npuHIMI pabOTHI ITON CXEMBI.

3amanne 6.10

PaccunTaiite HampspkeHHE TEIUIOBBIX IIYMOB OT MEPEXojia JJIEKTPOJ/KOXkKA C COMPOTUBICHHEM
51 kOwm B anexTpokapauorpade npu mrymoBoit mosoce 100 't u remneparype 300 K. Yarure, uto
B (OpMHUPOBAHUU ITOTO HAMPSHKEHUS YYACTBYIOT JIBa 3JEKTPOJa (MOUTHOCTH IITYMOB CKIIAJbIBAIOT-
cs)

[Tpumep BoInonHeHUs 3a1anus 6.1
Pewenue

Uucno nBonunbix paspsnoB N B AL onpexnensiercss AMHAMUYECKUM JMANa30HOM PErucT-
pUpYEMBIX OMOCHUTHAJIOB:

Ymax _ v (1)
Umin
Orcrona
A=201g%=201g(2)-1v=6,02-1v. (2)

Ecmu B OKI' Upax =300 MB (MakcUMaIbHBIN TOMYCTUMBINA Apei( AJIeKTPOJHOTO MOTEHIMANA), a
u
Umin = 5 MKB (ypoBeHb IIyMa), TO B COOTBETCTBHH C (2) A = ZOIg% = 95,6 1b, otkyma N =
min
16.
YactoTa orudpoBKH CHTHAIA Ha MPAKTUKE OJDKHA OBITh, 110 KpaifHed Mepe, Ha MOPSAI0K
BBIIIIE BEpXHEH yacToThl B criekTpe 6uocurHana: f; = 10 frax. B ciryuae kapanocuraana

fmax =~ 100 I'y, mosTomy f, = 1 kI't. Ipu cranmapraom DKI rcmons3yeTes 8 KaHAIOB, IO3TOMY /IS
nocJieioBaTebHON orudpoBku kaHanoB Tpedyercst yactora AL o = 8 kI' wim Gonee.

3ananue sk3aMeHannoHHoro 6miera Ne 7 (15 6asioB)

Tema: Memoowt ouaznocmuueckux ucciedo6anuil

3agague 7.1
Kakwue snexrposnnedanorpadudeckue putMbl Bbl 3HaeTe? [lepednciuTe X OCHOBHBIC TTAPAMETPBHI.

3aganue 7.2
Kakwue mapamMeTphl 1 110 KaKUM TPHHIATIAM U3MEPSIOTCS MYJILCOKCUMETpaMu?

3amanwne 7.3 (MpaBUIBHBIN OTBET)
3anummure 3aKkoH byrepa-JlamGepTa-bepa u nosicHuTe Bce BXOAALIHE B €r0 (POPMYITy BETHUNHBL.
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3aganue 7.4
N300pa3ure cxeMy HaJIOKEHUS TPYIHBIX AIEKTPoa0B BriibcoHa Ha Teno obcneayemoro. [IpuBenu-
Te POpPMYJIBI pacueTa CUTHAJIOB OTBEACHUN BuiibcoHa.

3amaune 7.5
[aiite onpeneneHne 3NeKTPUYECKOTO BEKTOpa cepana. Kak cBsizaHbl CUTHAJIBI 3JIEKTPOKApAUOrpa-
¢duvecKnxX OTBEICHUH C TMEKTPHUUECKUM BEKTOPOM cepia’?

3anadue 7.6
OnummTe NPUHIHAITEI KOCBEHHOTO U3MEPCHHUSI IaBJICHHS KPOBH.

3aganue 7.7
ChopmynupyiiTe TUNIONBHYIO KOHIETIUIO AIeKTpokapauorpaduu. CpaBHUTE MEXITy cOO0M Kiac-
CHUYECKYI0 METOJIUKY U METOJUKY BeKTopKapauorpaduu JpHecta OpaHka.

3anaunue 7.8
B uem 3akimoyarorcs MeTo1 TOHOB KOpOTKOBa M OCIMIIIIOMETPUYECKHI METOJ] U3MEPEHUS apTepu-
AJIBHOT'O )IaBJ'IeHI/ISI? CpaBHI/ITe 9THU METOAbI ITO TOYHOCTH.

3amaunue 7.9
Kak BemomHsieTcst oproctatudeckas npoda? M3obpaszure xapakTepHYH pUTMOTpaMMy MHpU OpTO-
CTaTUYECKOM Tpole.

3amanue 7.10
3anumute GopMyIbl IS CTAaHAAPTHBIX OTBEACHUI DWHTXOBEHA M YCUIICHHBIX OTBeAeHUN. Kakum
obpaszoM popmupyercs mecTuoceBas cucrema koopauHat beimmn?

3aganue 7.11
Onummre mporecc MOCTPOCHUS CHEKTPa KapAHOPUTMOTPAMMBI. YKaXUTE OCHOBHBIE CIIEKTPAIhb-
HBIC JUAITa30HbI 1 UX (bHSHOHOFI/I‘-IeCKI/Iﬁ CMBICII.

[Ipumep BEITIOTHEHMS 3a1aHUS 7.3

Pemenue

3akon byrepa-JlamGepTa-bepa ucnonb3yercst Ay onpeaeseHus mpoeanel NHTECHCUBHOCTH MO-
HOXPOMAaTHYECKOTO CBETOBOI'O TIOTOKA Yepe3 CJIOH BeliecTBa (cM. puc. 3).

Puc. 3. IIpoxoxneHne cBeTa uepes Clloi BelecTBa

3akoH byrepa-Jlambepra-bepa onucsiBaetcst popmynoii:
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_ —g;cl
l,=1,.e"",
rze |y — ”HTEHCUBHOCTBH CBETOBOI'O MOTOKA, MAJAI0LIETO Ha BELECTBO;
lo — THTEHCHBHOCTb CBETOBOIO MIOTOKA, IPOLIEAIIEr0 YePE3 BELIECTBO;

€, — MOJISIPHBIH KO3 PHUIIMEHT CBETOMOTIIONICHHUS JIJIS JTHHBI BOJIHBI ﬁ,;
C — KOHIIEHTPAIMS] paCTBOPEHHOTO BEIIIECTBA;
| — TonmIMAHA TOTIOMIAOILETO CIIOA.

3ajganue sx3aMeHanoHHoOro omiaera Ne 8 (15 6ans10B)
Tema: Meouyunckue npudopul u cucmemul 013 1a6OPAMOPHO20 AHATIUZA

3aganue 8.1
ChopmynupyiiTe Ha3HAUCHNUE KIMHUYECKUX JTAOOPATOPHBIX HCCIEAOBAHNN, HA30BUTE OOBEKTHI HC-
CJICOOBAHUS U Hepqu/ICJ'II/ITC AHAJIIUTUYCCKUEC 3aJa4YU KIIMHUYCCKUX J'Ia60paT0pHI)IX HCCHGHOB&HHﬁ.

3ananue 8.2
[lepeuncnnre onTUYECKUE METOABI UCCIEAOBAHNS, UCIIONb3yEMbIE B KIMHUYECKOM JIa0OpaTOPHOM
aHaJIM3€, U HAa30BUTC XapaKTepI/ICTI/IKI/I CB€Ta, HA I/I3Mep€HI/II/I KOTOpI)IX OHHU OCHOBAHBI.

3aganue 8.3

Cdopmynupyiite HazHaueHue adbcopburonHoro ¢poromerpa. Hanummre 3akona byrepa-JlamGepra-
bepa u mosicHuTe BCe BXOJSIINE B HETO BEMUUMHBL. [lepednciure yCcIIoBHsI IPUMEHIMOCTH 3aKOHA
Byrepa-Jlam6epra-bepa B abcopOrmoHHON (hOTOMETPHH.

3ananue 8.4
N300pa3ute CTPYKTYpHYIO CXEMY OJHOJy4eBOTO abcopOimoHHoro dotomerpa. [lepeuncnure Ha-
3HAUEHUE BXOSIINX B HEE AIIEMEHTOB, CPOPMYTUPYHTE TPEOOBAHUS K UX XapaKTEPUCTHKAM.

3ananue 8.5
N300pa3ute CTpyKTypHYIO CXeMy JABYXJIydeBoro abcopobmmonnoro ¢oromerpa. Ilepeuncnure Ha-
3HaUEHUE BXOSIINUX B HEE AIIEMEHTOB, CPOpMYTUpPYITe TPEOOBAHUS K UX XapaKTEPUCTHKAM.

3ananue 8.6 (mpaBUIBbHBIN OTBET)
W3moxuTe METOBI ONpeIelICHUs] KOHIICHTPAIIMH BEIIECTB B a0COPOIIMOHHON (DOTOMETPUH: METO/I
rpagynpoBoyHOTro rpaduka u Meroa qo6aBok. Koraa nenecoodpa3Ho NpUMEHSTh JaHHBIE METOIbI?

3amaunne 8.7

[Tepeuncnute MEKTPOXUMHUYCCKUE METOJIBI UCCIICIOBAHUS, HCITOJIb3yEeMbIe B KIMHHYECKOM J1a0o-
paTOpPHOM aHalM3e, U HA30BUTE DJEKTPHUUECKHE XAPAKTEPUCTUKU IJIEKTPOJUTOB, HA U3MEPEHHUU
KOTOPBIX OHU OCHOBAHBI.

3ananue 8.8

N300pa3ute CTPYKTYpPHYIO CXeMy MOTEHIIMOMETPUIECKOTo aHaiu3aropa (Ha mpumepe pH-metpa),
M3JI0KUTE €ro NMpUHLHNI aecTBus. [IpuBennre npyrrue npuMepsl UCIOJIb30BaHUS OTEHIIMOMETPH-
YEeCKHUX aHAIM3aTOPOB B KIIMHUUECKOM J1a00OpaTOPHOM aHaJIU3e.

3aganue 8.9

N300pa3ure CTPYKTYpPHYIO CXeMYy KOHAYKTOMETPUYECKOTO aHAIM3aTopa, M3JI0XKHUTE €ro MPHHIIMII
JecTBUS, IPUBEIUTE IPUMEPHI IPUMEHEHHUS B KIIMHUYECKOM J1aO0paTOPHOM aHaJIM3e.
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3amaunne 8.10

N300pazure CTPyKTYpHYIO CXeMy MOJSpOrpaduyecKoro aHalu3aTopa, W3JI0XKUTE €ro MPUHIIHIT
JCHCTBUS, IPUBEIUTE IPUMEPBI TPUMEHEHHS MOJSpOTrpadguu B KIMHUYECKOM J1a0OpaTOPHOM aHa-
JIA3E.

3amanue 8.11

N3006pa3ute cxembl U3MEpEeHUN sl MOTEHIUOCTATUYECKON U TralbBaHOCTATUYECKOW KYJIOHOMET-
Py, U3JI0)KUTE MIPUHLNUI UX nercTBUs. [IpuBenure npuMepsl MIPUMEHEHHs KYyJIOHOMETPHUH B KIIM-
HUYECKOM J1a00paTOpHOM aHATHU3E.

[Ipumep BbINONHEHUS 3a1aHus 8.6
Pewenne
Memoo epadyupogounozo cpaghuxa. B cooTBeTcTBUU € (POPMYIIOH OIpeneneHusl ONTUYECKON
IJIOTHOCTH, ClIeytomei u3 3akona byrepa-Jlam6epra-bapa:
D =¢CL,

rae C — uckoMasi KOHLEHTPALKs BELLECTBA, € — MOJISIPHBIN [T0Ka3aTesb NOIIONIEHMs BellecTBa, L —
JUIMHA ONTUYECKOT0 IyTH, rpaUuK 3aBUCUMOCTH ONTUYECKOMN MIOTHOCTH OT KOHLEHTPALUU — JIU-
HENHBIN U IPOXOAMT Yepe3 Hadallo KOOPIANHAT.
['OTOBAT cepuio CTaHAAPTHBIX PACTBOPOB PA3IMYHON KOHIEHTpAalUuu (HE MEHEE TPeX-4eThIpex),
U3MEPSIOT ONTHYECKYIO TUNIOTHOCTh B OJIMHAKOBBIX YCIOBHAX U cTposT rpaduk D(C). 3aTtem onpe-
JEJISIOT ONTUYECKYIO IJIOTHOCTh HCClieyeMoro pactBopa D, u mo rpaduky HaxoJsiT COOTBETCT-
Byloliee el 3HaueHue konueHntpauuu Cy (puc. 4).
WHuTepBan KOHLEHTpaUMi CTaHIAPTHBIX PACTBOPOB MOAOMPAIOT TAKUM 00pazoM, YTOObI KOHIIEH-
TpaLMs UCCIIENYEMOTO pacTBOpa COOTBETCTBOBAjIA IPUMEPHO CEPEAMHE 3TOTO UHTEPBAJIA.
MeTton sBnsieTcss Haubosee pacpocTpaHeHHbIM B (hoToMeTpun. OCHOBHBIE OIpaHUYEHUS] METOAA
CBSI3aHBl C TPYJOEMKHUM IPOILIECCOM IPUTOTOBICHHS ATAJOHHBIX PACTBOPOB M HEOOXOAMMOCTBHIO
YUUTBHIBaTh BIIMSHHE MOCTOPOHHUX KOMIIOHEHTOB B HCCIEAyeMOM pacTBope. Yaie Bcero Meron
OpUMEHSIETCs IS IPOBECHHS CEPUIHBIX aHAIN30B.
Memoo 00o6asox PUMEHSIOT JJIsl aHAJIN3a CIOXKHBIX PACTBOPOB, TaK KaK OH MO3BOJISIET aBTOMATH-
YEeCKH YYUTHIBATh BIUSHHE OCTOPOHHUX KOMIIOHEHTOB aHAIM3UPYEMOro o0pasia.
CHayana u3MepsoT ONTUYECKYIO TUIOTHOCTh MCCIIEyEMOI0 pacTBOpa ¢ HEM3BECTHOM KOHIIEHTpa-
et Dy = eLCy, 3aTeM B aHaNM3UpYEMBIH PacTBOP J00ABISIOT MU3BECTHOE KOJIMYECTBO CTaHAAPT-
HOTO pactBopa ormpezaensemMoro komrnoHeHTa (Cg) W HU3MEPSIOT ONTHYECKYHO IUIOTHOCTD
Dyser = €L(Cx + Cr), OTKyIa HAXOAAT HCKOMYFO KOHIICHTPALHIO 10 (hopMyJIe:

Cx = CCTDX/(DX+CT - DX)
J171s IOBBINIEHUSI TOUHOCTH JOOABKY CTaHIAApTHOTO PacTBOPA OMPEIEIIIEMOr0 KOMIIOHEHTA JIEJIaloT
JIBX]bl M TIOJTYYECHHBIH pe3ysbTaT ycpenHsaoT. KOHIeHTpaluio aHaIu3upyeMoro BeliecTBa B Me-
To/ie 100AaBOK MOKHO HalTu rpaduyeckuM myTteMm (puc. 5). Ecnu ctpouts rpaduk Dyicr Kak GpyHK-
n Cgr, TO MOMYYUTCS MpsiMast, SKCTPAIOJISAILUS KOTOPOH JI0 MmepecedeHns: ¢ 0chbio alcCIyce Jaet
OTpe30K, paBHBINA —C,.
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Puc. 4. I'panyupoBouHsIii rpaduk KOHLCHTPAIINH METOZIOM /106aBOK

3ananue 3x3aMeHANIMOHHOTO OMyteTa Ne 9 (15 6assioB)

Tema: Meouyunckue npudopul u cucmemul 071 UCC1E008AHUA OUOITIEKMPUUECKUX NOMEHYUA-
1086

3ananue 9.1 (mpaBUIBbHBII OTBET)

OO0BsicHUTE, OYEMY B YCHJIMTEIAX OMOMOTEHIIMATIOB TpeOyeTcs OOJBIIIOE BXOJAHOE COMPOTHBIIE-
Hue. JlaiiTe pa3BepHyTbIE MOSCHEHUS MPUYMUH HMCIONb30BAHMS OOJBIIOrO BXOJAHOTO COMPOTHUBIIE-
HUSL.

3amanue 9.2
[Tepeuncnute Bce U3BECTHBIE CIIOCOOBI MOIABIICHUS CETEBOM MOMEXH B YCHIIUTENSIX OMOTOTEHITNA-
70B. JlaliTe HEOOXOAMMBIC TTOSICHEHHS K 3THM CITIOCO0aM.

3anmanue 9.3
N3006pa3ute BO3MOXKHBII BapUaHT CXeMBbI JJIs (GOPMUPOBAHMS OJTHOTO M3 KapaAuOrpaduyeckux oT-
BeZieHU (Hanpumep avR) B anexkTpokapaunorpadax?

3aganue 9.4
N3006paszute CTpyKTypHYIO cxeMy mpuOopa Ajsl UccleA0BaHus OMONMOTEHIIMANIOB. YKaKUTe Ha3Ha-
YeHHUE OT/IEIBHBIX 0JOKOB 3TOTO MpUOOpa.

3amanue 9.5
[TosicHuTe, KaK BIMSAET TOIKIFOYCHHE TOMOJIHUTEIILHOTO YCHIIMTEIIBHOTO Kackasa K ekTpoay N.

3amanue 9.6

[TosicauTe, Kak B ipuOOpax i UCCIICIOBAHUS OUOMIOTEHIINAIOB 00ECIIeYNBACTCS YCTOMUYNBOCTD K
npeiidy 3eKTpoIHOro MOTEHIIHANA.

3amanue 9.7

N300pa3ure KIacCHYECKYIO JBYXKACKaTHYIO cXeMy Ju(QepeHITHaTbHOTO yCHIUTENIS OUOIOTEH-

nuanos. IloscHuTe Ha3HAYCHUE KacKaoB JIJIs obecneyeHus XaPaAKTCPUCTHUK YCUIIUTCIIA.

3aganue 9.8
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Omnuiure MPUMCHACMBIC CXEMOTCXHUYCCKUEC TPUEMBI I 3alUTHI YCUIIUTCIIA 6I/IOHOT€HI_II/I8.J'IOB oT
CTAaTUYCCKOI'0 JICKTPHUICCTBA.

3aganue 9.9
Onummre cocoObl OpraHu3aIfy OTBEACHUN B AJEKTpodHIIeanorpadax.

3ananue 9.10
B uem 3akioyatoTcss 0cOOEHHOCTH CUTHAJIOB IOBEPXHOCTHOW M UT0JIbYATON AsieKTpomMHorpadun?

3amganue 9.11
N306paszute cxeMy mHTErpatopa 3JIeKTpoMHOrpaMMbl. [loscHUTE MPUHIMI ¥ Ha3HAYCHHE WHTET-
pHUpOBaHUS.

[Tpumep BeIONTHEHUS 3a1aHus 9.1

Pewenue

Bricokoe BXOJHOE COMPOTHBIICHHWE TPeOyeTCsl M3-3a HECTAOMIBHOCTH COMPOTHUBIICHUS POTOBOTO
ciost koxku. OHo konebuercs ot coredn OM 10 200 kOM u 6osee (cyxas, crapas koxa). ConpoTus-
JICHUE 3JIEKTPO/] - KOXKa CO3/1aeT JACJIUTENb HANPSKEHUsI C BXOJHBIM conpoTuBieHueM (Rgy) ycuiu-
Tesd. EcTecTBeHHO, 3TOT JenUTeNb MMEET HeCcTaOWIbHBIA Ko3(h¢uuueHt nepenadu. Vzmenenue
ko3 dunmeHTa mepeaayn He JMOJDKHO TPEBBINIATH 3apaHee BHIOPAHHON BEIMYWHBI (HAIIPUMED,
5%). IlosTOoMy 0OIIENPUHATO TPeOOBATH 3HAYEHUE BXOJHOI'O CONMPOTUBICHUS yCUIUTENS (Ryy) 00-
aee 5,0 MOwm. (Torma npu nzmenernu R koxku ot 100 Om 1o 200 kOm m3meHenne kodddunmeHTa
nepenayu He npeBbIicuT 4%).

Pa36poc 3HauenHmit korhdunreHTa nepenadn AeauTeNIe, IOMUMO Pa3HOT0 MacITabHOro Ko3ddu-
[IMEHTA CUTHAJIOB Ha BBIXOJE YCHJIUTENs OMONOTEHIIMATIOB, IPUBOIUT TaKKe K TOMY, UTO P Ipo-
XOXJIEHUH CHH(A3HOH TOMEXH Yepe3 NeNUTENN HampsDKeHUS — ToMeXa Ha BBIXOJIE JCTHUTENIeH
npuoOpeTaeT pa3Hbl ypOBEHb, a 3HAUUT, CUH(pa3Has moMexa rnpeodpasyercs B quddepeHmanb-
HBII Mapa3suTHBIA CUTHAJ, KOTOPBIM OCTalIbHBIE KACKAJIbl TOJBKO yCHIMBAIOT.

Pa3zpabotunk I'.B. XKuxapesa

Hupextop PO P.C. KynukoB
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