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1. Kputepuu u cpecTBa OLEHUBAHUS KOMIIETEHIMA M HHAMKATOPOB UX JOCTHKEeHHUsI, (DOPMUPYEMBIX TUCHUILIHHON (MOIy1eM)

Pe3yjabTaThbl 00yYeHHSs 0 THCHHUILIHHE (MOTYJIIO)

Koa u Kon m HanMeHoOBaHue OuenounbIe
HAMMEHOBAHHE HHUKATOPa(0B) Onenounnie cpencrsa cpeacraa
KOMHIETEHIMU l?:;:{g::;“ﬂ"lfn 3namo Ymems Bnaoems TERYLIETO KOHTPOIS HPOME:KYTOIHOI
aTTecTallMu
OIIK-1 NI-1 onka OCHOBHBIE TTOJIOJKEHUS, MOJIb30BaThCS - CpEOCTBAMH - KOMIUIEKT 3aJaHuil i | DK3aMeHAaIMOHHEIE
CrocobeH YYUTHIBAE€T OCHOBHBIC METOJIBI U AIITOPUTMEL THIIOBBIMH pa3paboTku BBIIIOJTHEHMS OMJIETHI
HUCIIOJIB30BATh IIOJIOKCHUSA, MECTOJABI 1 MOI[GJ'H/IpOBaHI/IS[ METOAUKaAMU U CO31aHUA naGopaTopHHx paGOT; Pe?:y.H])TaTI)I
OCHOBHBIE 3aKOHBI aNTOPUTMBI MIPOIIECCOB MOJICTTHPOBAHHS AMUTAIHOHHBIX - KOMIUTEKT 3a/IaHuH IS | TeKYIIEeT0 KOHTPOJISA
MaTeMaTuKH, MOJICTTHPOBAHHS B PaINO3JIEKTPOHHKE, 00BEKTOB U Moenei BBIIIOJTHEHMS
€JIMHUIIBI MPOIIECCOB PaTUOTEXHUYECKUX MIPOIIECCOB. C IOMOIIBIO MPAKTHYECKUX PadOT;
I/I3MCpCHI/I$I, B pa)lI/IOC-)J'ICKTPOHI/IKe, CUCTECMaAx CTaHI[apTHI)IX IIAKETOB - TECTOBBIC 3aJlaHUI,
(hyHIaMeHTaTbHBIC PaTHOTEXHUIECKUX U YCTpOHCTBax MIPHUKIIATHBIX - TUIIOBBIE 3aaHUs 110
HpI/IHHI/IHBI CUCTEMaAX HpOF paMM BapI/IaHTaM JUISL
U TEOPETUYECKUE U yCTpoucTBax - HaBBIKaMU BBIIIOJIHEHHUSI KYPCOBOM
OCHOBHI (PH3HKH, NJ-2 onk-1 HCIIOJIL30BaHUS paboTHL.
TEOPETUIECKOH MOJIE3YETCSI THTIOBBIMHU 3HaHUN QU3NKH
MECXaHUKHU METOAUKAMU U MaTCMAaTUKHN
MOJICTTHPOBAHHUS TIPH PEIIeHUN

00BEKTOB H IPOIECCOB
-2 on-1

NPUMEHSIET CPENICTBA
pa3paboTku

W CO3aHUs
UMUTAIMTOHHBIX
Mojienen

C TIOMOIIBIO
CTaHJAPTHBIX MTAKETOB
NPUKJIaIHBIX TPOrpaMM

MPAKTHUYCCKUX 3adav




2. Ouenka ypoBHsi c)OPMHPOBAHHOCTH KOMIeTEHIMH (MHANKATOPOB MX 1I0CTHKEHH)

Iloka3zarenu IIxaJja 1 KPpUTEPHHU OLEHKH YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHU U (MHAUKATOPOB MX A0CTUKEHH)

OueH“BaH"ﬂv Hwu:xe moporosoro IHoporosbrii IIpoaBUHYTHIH Boicokmii
KOMIIETCHIHH («HeyooenemsopumenvHoy) («yooenemeopumenvroy) («xopowioy) («omauunoy)
(MHIMKATOPOB

X JOCTHKEHHS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHUH MUHHMAJIBHBIX TpeOOBaHUIA. 3HAaHUH. COOTBETCTBYIOIIEM IIPOTPaMMe COOTBETCTBYIOIIEM MIPOTPaMMe
Wmenu mecTo rpyOble OMINOKH. Jlony1eHsl He rpyOble OIIHOKH. HOJTOTOBKH. MOJTOTOBKH.
Jlony1eHbl HEeKOTOPbIe HOIPELIHOCTH.
Hanuune [Tpu BBIMOTHEHUH CTaHIAPTHBIX [TponeMoHCTPUPOBaHBI OCHOBHBIC [IponemoHcTpUpoBaHbl Bce OCHOBHBIE | [IpomeMOHCTpUpOBaHbI BCe OCHOBHBIC
yMeHmHit 3aJJaHuil He POJIEMOHCTPUPOBAHBl | YMEHHS. YMEHHUSI. YMEHHUSI.
OCHOBHBIE YMEHHSI. BeinonHeHb! TUIIOBBIE 3aJaHUS C HE BeinosHeHb! Bce OCHOBHBIC 331aHKs ¢ | BBHINOIHEHB! BCe OCHOBHBIE U
Wwmenu mecto rpyObIe ONIHOKH. rpyOBIMHU OIIHMOKAMH. HEKOTOPBIMU MOTPEITHOCTSIMH. JIOTIOJTHUTENBHBIC 3aaHus 0€3 OIUOOK U
BrimonHeHsI Bee 3a1aHus, HO HE B BrImoHEHBI Bce 3a1aHus B IOJTHOM MTOTPEITHOCTEH.
MIOJTHOM 00beMe (OTCYTCTBYIOT 00BEMe, HO HEKOTOPEIE ¢ HeoueTaMi. | 3aJaHUs BBHIITOJHEHBI B IIOJTHOM 00BheMe
MOSICHCHHSI, HETIOJTHBIC BBIBOJIBI) 0e3 HeJI04eTOB.
Haauune [Ipu BEIIOTHEHNH CTAHIAPTHBIX Hmeercss MEHUMAIBHBIA HaOOp [IpogemMoHCTpHPOBaHBI 0a30BBIC [IponeMoHCTpUPOBaHBI BCE OCHOBHBIC
HABBIKOB 3aJJaHui HEe TIPOJIEMOHCTPUPOBAHBI | HABBIKOB JUIS BHITONHCHHUS HABBIKH TIPH BBIITOJTHCHUN YMEHUSI.

(BJIaIeHHE ONBITOM)

0a30BbIC HABBIKH.
Wwmenun mecto rpyObIe ONTHOKY.

CTaHAAPTHBIX BaI[aHI/Iﬁ C HCKOTOPbIMH
HEA0UYCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMHU.

BrImosHEeHBI Bce OCHOBHBIC U
JOTIONTHUTEBHEIC 3aJaHus 0€3 OMHO0K 1
HOTPEIIHOCTEH.

IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXO0JI K PELICHUIO HECTaHAaPTHBIX
3a1ad4.

Xapakrepucruka
copMupOBaHHOCTH
KOMMETEeHIIUH

Komnerennnu gaxTuuecku He
c(hOPMHPOBAHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOUHO JIJIS
peLIeHus MPAaKTHYECKUX
(mpodeccnoHaNbHBIX) 3a/1a4.

nim

3ayeTHOE KOJIMYECTBO 0AJIIIOB HE
HaOpaHO COTJIaCHO
YCTaHOBJICHHOMY JHANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHI
COOTBETCTBYET MHUHUMAJILHBIM
TpeOOBaHUSIM.

Nmeromuxcst 3HaHUM, yMEHMUI,
HaBBIKOB B II€JIOM JIOCTaTOYHO JIJIS
pEIICHHS MPAKTUICCKUX
(mpodeccruoHaBHBIX) 3a1a4.

WJIn
Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COTJIACHO YCTAHOBJICHHOMY JHaNa3oHy

CdopMupoBaHHOCTH KOMIIETEHIIUA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HaBBIKOB JOCTAaTOYHO JJIsl PEeIICHUs
CTaHIAPTHBIX MPO(PECCHOHATBHBIX
3a/1a4.

nim
Habpano 3aueTHOE KOJIH4YECTBO OaNIoB
COIJIACHO YCTAHOBJICHHOMY AMANa3oHy

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HAaBBIKOB
B MIOJTHOM Mepe JOCTATOYHO ISt
pelICHUs CIOXKHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, TPO(PECCHOHATBEHBIX
3amad.

W

Ha6pano 3a4eTHOE KOTUIECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy




3. Kputepun u mkaja oneHMBaHUs 32IaHUI TEKYIIIEr0o KOHTPOJIsI

3.1 Kpurepuu ¥ mKkayia OlleHUBAHUS J1a00PATOPHBIX / IIPAKTUYECKUX padboT

[lepeuens nmabopaTopHBIX PabOT OMHMCAaHWE TMOPSIKA BBIMOJTHCHHS] U 3alUTHI PaOOTHI,
TpeOOBaHUS K pe3yiabTaTaMm paboThl, CTPYKTYpE U COACPNKAHHUIO OTYETa U T.I. TPEICTABIICHBI
B METOJIMYECKUX MaTepHaliax MO OCBOCHUIO TUCIUIUIMHBI (MOAYNS) U B 3JIEKTPOHHOM Kypce
B OMIOC MAY.

Ounenka/6aninl Kpurtepnn onennBanus

Omnuuno 3ajaHue BBINOJIHEHO IMOJHOCTHIO M mpaBwibHO. OTdeT mo JabopatopHoil padote
MIOJITOTOBJICH Ka4eCTBEHHO B COOTBETCTBUH C TpeGoBaHHAMH. [lomHOTa OTBETOB Ha
BOTIPOCHI NPEMOAABATEIS IIPU 3aIUTE PaOOTHI.

Xopomo BaﬂaHI/Ie BBITIIOJITHCHO IIOJIHOCTBKO, HO HET AOCTATOYHOI'O 000CHOBAaHUS WIIH npu
BCPHOM pCHICHMHU AONYyHICHAa HCE3HAYUTCIbHAA OI.HI/I6Ka, HC BJIHAKOIIAasA Ha
MPAaBUJIbHYIO IMOCICA0BATCIIBHOCTD paccymneHHﬁ. Bee TpG6OBaHI/IH, NpEABABIIACMBIC
K pa60Te, BBITTOJIHCHBI.

Yooenemeopumensno | 3amaHus BBHINOJHEHBI YaCTUYHO C OMIMOKaMu. J[eMOHCTpHpYET CpeqHHH YpOBEHBb
BBIIIOJIHEHHU 33/aHWsA Ha JabopaTopHylo paboTy. bBosbpmmHCTBO TpeGOBaHMH,
MIPEABSIBISIEMBIX K 33JJAHUIO, BHIITOJTHEHBI.

Heydomemsopumeﬂbuo 3aHaHI/Ie BBIMTOJTHEHO CO 3HAYUTEIbLHBIM KOJIHYECTBOM OLINOOK HA HU3KOM YpPOBHE.
Mmnorue Tpe60BaHI/I$[, NpCABABIIACMBIC K 3a/IaHUIO, HE BBITIOJIHCHBI.

N

3aHaHI/Ie HC BBIITOJIHCHO.

3.2 KpuTepnu u 1ikana OleHHUBAHKS IOCECIAEMOCTH 3aHITHI

ITocemenue 3auaTHi O6y‘IaIOH_II/IMI/IC$I onpeaciACTCA B IPOUCHTHOM COOTHOIICHUHN

Bajabl Kputepuu ouenku
10 nocemaemMocts 75 - 100 %
5 noceniaemMocts 50 - 74 %
0 nocenjaeMocTh Menee 50 %

4. Kputepyu ¥ 1IKajJa OLEHUBAHUA Pe3yJbTATOB OOYYEHUS] MO JUCHMILINHE
(MOIyJII0) P MPOBEIeHUM NPOMEKYTOYHON ATTECTALNH

4.1 Kpurepuu U 1IKaja olleHUBAaHU KYPCOBOUM pabOTHI

IlepeyeHb KOHTPOJBHBIX 3aJaHUM, PEKOMEHJIALMUU I10 BBIIOJHEHUIO IIPEICTaBICHBI
B METOJIMYECKUX MaTepHaliax MO0 OCBOCHUIO TUCIUIUIMHBI (MOAYNS) U B 3JIEKTPOHHOM Kypce
B ONIOC MAY.

B ®OC Bxiro4eH TUIIOBOW BApUAHT KOHTPOJIBHOTO 3a/IaHMS.

KP Ne 1 «Pacuer nuHeiHON 3JIeKTpUYECKOM IIeTTH OCTOSIHHOTO TOKa» (BapHAaHTHI).
KP Ne 2 «PacueT TMHEWHOMN AIIEKTPHUYECKON IeTTH CHHYCOUAATFHOTO TOKa» (BapHaHTHI)
PT'P No 1 «Pacuer nAMHEHHON AJIEKTPUYECKOW IIEMU IMOCTOSHHOTO TOKa» (BapwaHThl). (s

3a04HOU (hopmbl 006YUeHUs)



Ounenka/0annsl Kpurtepnu onenuBanns

Omauuno PaGoTa BEIIOIHEHA IMOJIHOCTBIO, 6e3 omubokK (B03MO)KHa OJJHa HCTOYHOCTb, OITHMCKa,
HC ABJIAOIIAasACA CICACTBUCM HCIIOHMMaHUs MaTepI/Iana).

Xopowo Pabora BBITIOTHEHA MTOJIHOCTHIO, HO 0OOCHOBAHIS [IIATOB PEIICHHS HETOCTATOYHEI,
JIOTYIIICHA OJTHA HerpyOas omuOKa Wik JBa-TPH HEJOYETA, HE BIUSIONINX HA
MPaBWJIBHYIO MOCIEI0BATENBHOCT PACCyKICHU.

Yoosnemeopumensno | B pabote nomymeHo 6oiee ogHON rpy0Ooi ommOKu mim 6ojee AByX-Tpex
HEJI0YeTOB, HO 00yJaloMiCs BiIaaeeT 00s13aTeIbHBIMI YMEHHAMH 10 TIPOBEPSIEMOit
TeMe.

Heyoosenemeopumenwvno | B pabote ectb rpyOble OMIMOKH 1 HEAOUETHI
58]0
KoHTposnbHas paboTa He BHINOJHEHA.

4.2 KDI/ITCDI/II/I U IMKaJ1a OIICHUBAHUSA PE3YJIBTATOB OCBOCHHUA AMCIIUITIINHBI (MOZ[VJISI)

C 3aYE€TOM C OIICHKOM
Ecmu o6yqa101u1/11710;1 Ha6paJ1 3aYETHOE KOJHWYECTBO 0ajIJIOB COIJIACHO YCTAHOBJICHHOMY
Auara3ony 1o JUCHUIIINHC (MO,Z[y.]'IIO), TO OH CUHMTAETCS ATTECTOBAHHBIM C OLIGHKOM COTJIacHO
IIKaje 0ajIoB 1A OIIPCACIICHHA HATOT'OBOM OLICHKU:

Onenka Bajiasl Kpurepuu oneHnBaHus

HabpaHo 3aueTHOE KOIUYECTBO OAILIOB COTJIACHO
Omauuno 91-100 P

YCTAHOBJICHHOMY THAMA30HY

Hab6pano 3adeTHOE KOJMYECTBO GA/IOB COTTIACHO
Xopowo 81-90 P

YCTAHOBJIICHHOMY THAMIAa30HY

HabpaHo 3aueTHOE KOIMYECTBO OAJLIOB COTJIACHO

Yooenemeopumenvno 60 - 80
YCTAHOBJICHHOMY THAMIa30HY
3aueTHOE KOIHMYECTBO COTTACHO YCTAHOBICHHOMY
Heyooenemeopumenvno MeHee 60
Jiarna3oHy 0aioB He HaOpaHO

4.3 KDI/ITGDI/II/I 1 IKajJa OIICHUBAHUSA PE3YJIbTATOB OCBOCHHUA U CIHHUITIIHHBI (MO}IVJ'I?I) C

9K3aMCHOM
JUia nucuuiuive (Moyiei), 3aKaHYMBaIOLIXCs 9K3aMEHOM, Pe3yiIbTaT MPOMEKYTOUHOM
aTTeCTallud CKJaJbplBaeTcs M3 OauloB, HaOpaHHBIX B XOJl€ TEKYIIEro KOHTPOJs U IpHU
IIPOBEICHUH DK3aMEHa:
B ®OC BkIIOYEH CHHMCOK BOIPOCOB M 3aJaHUM K DK3aMEHY M THIIOBOM BapHaHT
’K3aMEeHallMOHHOT 0 Ouera:
Bomnpocs! k 3x3ameny

IO JUCIHMITIIMHE «OCHOBBI TCOpUHU IICHCI\/JI»

1. Axrusnble sneMenTsl JIOL. McTouHukn HampsbKeHMH HiealbHble U peaybHble. Pacuer
MoJienH peanbHoro uctounuka JJ[C. YcnoBus SKBUBAIEHTHOCTH PEAJIbHBIX NCTOYHHUKOB
aNIeKTpudecKoi sHepruu. 3akoH Jxoyna-Jlenna.

2. AxtuBHble 3meMeHTsl JIDL. McTouHnky TOKa uieanbHble U peanbHble. Pacuer Mozaenu
pEabHOTO HCTOYHMKA TOKAa. 3aBUCUMOCTh BBIXOJHBIX I1apaMETPOB HCTOYHHKOB
3JIEKTPUYECKON YHEPTUHU OT BEJINYMHBI HATPY3KH.

3. TMaccuBubie snementsl JIDIl: pe3UCTHBHBIA, WHIYKTHBHBIH, EMKOCTHOW. CXeMbl
3aMEIEeHUs]  pPe3UCTOpa,  KaTylIKH, KOHJeHcaropa.  JloOpOTHOCTb  KaTyIIKH
UHIYKTUBHOCTH, JOOPOTHOCTH KOHJIEHCATOPA.

4. Tlonstue nyanbHOCTH. JlyallbHOCTb 3JIEMEHTOB U UX XapaKTepUCTUK. [lyalbHOCTD 1IeTeH.
ITocTpoeHue nyanbHOMN LEmu.



10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

Tononornueckue aneMenTtsl JIDL. DnekTpudeckas cxema, BETBb, y3€i, KOHTYp. TUIbl
CXeM: IJIaHApHbIC U HeIUTaHApHBIC. DKBUBAJIGHTHAs cxeMa 3amenienus. [ pad
ANEKTPUUECKOM 1IeNH, BEpILIMHA, peOpo, LUK, 1epeBo, Xopaa. COOTHOIIEHHE YUCIa
pEbep u umncia BepiuH B rpade. ['padudeckoe onpeeneHne 9ncia He3aBUCHMBIX
KOHTYPOB B DJIEKTPUYECKOU CXEME.

[Tpunuun Hanoxenus. Mcnonp30BaHne MPUHIINIIA HAJIOXKEHUS B pacueTax
Pa3BETBICHHBIX DJIEKTPUUECKUX IICTICH.

3akonbl Kupxroda: nepBeiii 1 BTopor. OmnpeneneHrue 4uciia He3aBUCUMBIX YpaBHEHUH
rpadudyeckum Meroaom. O6oOméHHas (opmyna 3akoHa Oma s ydacTKa IENH Kak
4acTHBIN ciy4ail Broporo 3akoHa Kupxroda.

MeTtoa KOHTYpHBIX TOKOB. TeopeMa B3aUMHOCTH.

Merton y3710BBIX TOTEHIIMATIOB. MeTo1 ABYX Y3JI0B.

Meton SKBHUBAJIEHTHOTO HCTOYHHMKA - Teopema TeenuHa-I'enbmronsia-Hoprona.
Teopema KOMIIEHCAIUY.

OKBUBaJeHTHbIE mpeoOpa3zoBaHus cxeM. I[IpeoOpazoBaHue NPOBOAMMOCTEH BeTBEM
TpeyrojibHUKa B TpExiyueByto 3Be3ay. [IpeoOpa3oBaHue CONPOTUBICHUI BeETBEH
TPEXITY4EeBOI 3BE3/Ibl B TPEYTOJIbHHUK.

Teopema TennereHa B y3kOM M IIMPOKOM CMbIcEe. banaHC MIHOBEHHBIX MOIIHOCTEH.
bananc KOMIJIEKCHBIX MOIIIHOCTEHN B LEMAX C TAPMOHUYECKUMHU KOJIEOAaHUSIMU TOKA
Mo1HOCTh B HEMSIX B YCIOBUSIX NOCTOSIHHOTO ToKa. KITJ[ cucremsl.

[lenn ¢ MCTOYHMKAMU TApPMOHUYECKUX TOKOB M HampspkeHui. OCHOBHBIC TOHSTHS S
oTpezieNieHusl: MTHOBEHHOE 3HaUeHHe TOKa, aMIUTUTY/a, 4acToTa, a3a, HadanpHas Qasa,
HavaJbHOE 3HAaYeHHe Toka. ['apMoHHMYeckoe KoliebaHHe KaK MPOEKIMs BPaIlaroIIerocs
BeKkTOpa. KonnyecTBeHHbIE OIIEHKU FapMOHUYECKHX (YHKIMIA: aMIUIUTYAHOE, CpeaHee,
JeiicTByOIIee 3HAYCHHE U UX (PU3UUECKUI CMBICT.

CumBonnueckuii Mmeron pacu€ra JIOL[ cunycomnmanpHOoro Toka. CHMBOJIIMYECKOE
W300paKeHHEe  JICUCTBUTEIIBHOTO  CHHYCOMJAJIBHOTO  TOKa: anredpanydeckas,
TPUTOHOMETPHUYECKas, ToKazarenbHas (Gopmel 3anucu. ['eomeTpuueckas MHTEpIIpETaIus
KOMIUTEKCHOTO uucia. [lepexos oT KOMIUIEKCHOTO M300paKeHHsI K OpUTHHANy TOKa B
nenu. KomrmiekcHoe m300pakeHrWe HANpSHKEHWM Ha WHIYKTUBHOCTH W €MKOCTH Kak
GyHKIINH TOKA.

3akonsl Oma u Kupxroda B kommiekcHoOi ¢opme. TpeyronbHUKH HampsHKEHU,
CONPOTHUBIICHUM, TPOBOIUMOCTEN, MOIIIHOCTEN JUIsl LIENEeH B YCIOBHSIX TapPMOHUYECKOTO
BO3JCHCTBHUS.

MOoOIIHOCTh HA MACCUBHBIX AJIEMEHTAX MPH TAPMOHUYECKOM BO3JIEUCTBUHU. MOIIHOCTH B
[EMU MPYU TAPMOHUYECKOM BO3/ICHCTBHH: MTHOBEHHAs, CPEIHSS aKTHUBHAs, PEaKTHBHAS,
MOJTHASI, KOMIUIEKCHASI.

VYcnoBue BbIIETCHUS MaKCUMallbHOM (aKTHBHOM) MOIIHOCTH B Harpy3ke B LEMAX
CHUHYCOMJIaJIbHOTO TOKaA.

Yacrotueie xapakrepuctuku JIDL: KUX, AUX, ®UX; KUX BxoJaHbIE U NIEpeAaTOYHBIE.
I'omorpad KUX. Crioco6s! rpaduyeckoro npeacrasienuss KUX.

YactoTHble XapaKTEPUCTUKU UJI€aTN3UPOBAHHBIX MAaCCHUBHBIX 3JIEMEHTOB.
Jlorapudmuaeckuit Macitad MTOCTPOCHUS YaCTOTHBIX XapaKTEePUCTHK.
Jlorapudmudeckne eIMHHUIBI W3MEPEHHs] aMIUIUTYJAHOTO M YacTOTHOTO WMHTEpBaJa:
nenuben, Hemep, oxraBa, nekana.



21

22

23.

24.

25.

26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.

41.

42.
43.

. Hemurenu HanpsbkeHus. YacTOTHBIE XapaKTEPUCTUKUM KOMIUIEKCHOW TEpeaaTOYHON
¢ynkuuu. RC- nenw.

. denurenn HampspkeHus. YacTOTHbIE XapaKTEPUCTUKH, KOMIUIEKCHOM II€pelaTO4YHOU

¢ynkuuu. RL- nenn.

Pezonanc HampspkeHuid. Pe3oHaHCHBIE KpHUBBIE MOCIEIOBATEIBHOTO KOJICOATEIBHOTO

KoHTYypa. [IpeobpazoBaHye MOLTHOCTH IIPU PE30HAHCE B LIETIH.

YacToTHBIE  XApPaKTEPUCTUKM  IIOCIEAOBATEIBHOIO  KOJIEOATENbHOTO  KOHTYpa.

N36upaTenpHas ciocOOHOCTh K0JIEOATENbHOTO KOHTYPA.

Pe3oHaHC TOKOB B HACaIM3UPOBAHHOM Kojle0aTeIbHOM KOHTYpe. Pe30HaHCHBIE KpUBBIE.

KommnekcHsle  mepenaToyHble  (YHKUMH — HICATM3UPOBAHHOTO  HapalljIesIbHOTO

KoJ1e0aTeIbHOTO KOHTYpa. Pe3oHaHc TOKOB B 001IeM ciiydae.

MarauTHOCBSI3aHHBIE ~ II€NIM:  MArHUTHBIM ~ MTOTOK,  morokocrermenue, JJ1C

CAMOMHYKIMH, B3aWMHas WHAYKTHBHOCTb KOHTYPOB, Kod¢¢uiment csszu, /AC

B3aUMHONW HMHAYKIMM. YciaoBue o0oO3HaueHMss Ha cxemax. llocienoBatenbHoe

COEJIMHEHHUE KaTyIleK.

[TapannensHoe COeAMHEHUE MArHUTHOCBS3aHHBIX KaTYIIEK,

WHAYKTUBHO CBSI3aHHBIE KOHTYPBHI.

Tpancdopmaropsr. T-o0pa3Hble CXeMBI 3aMeEIIEHHUs BO3AYIIHOTO TpaHCcopMmaropa ¢

MOTEPSIMH.

CoepleHHBIN TpaHchopmaTop.

Wneanbublii Tpanchopmarop. CormacoBaHue MO CONPOTHBICHHUSIM.

Cxema 3amenieHust TpaHcopmaropa ¢ GeppOMarHUTHBIM CEpACYHUKOM IO/ Harpy3Koil.

[TpuBenenHble napamMeTpsl TpaHchopmaropa.

YetsipexnomocHuku. Onpenenenus. Knaccudukanus. YpaBHenus nepegauu B Y- U Z-

napameTpax.

OO0oO0mIeHHas MaTpHIla 4YeThIpeXNoocHUKa B A-mapamerpax. CBsi3b 000OIIEHHBIX

napameTrpoB ¢ napamerpamu XX u K3.

XapaKkTepuCTHIECKUE napameTpsl YeTHIPEXITOIOCHUKA! XapaKTEePUCTHUECKOE

COIIPOTHBIICHUE, XapaKTePUCTHUECKHUE napameTpsl nepeaayn. CBs13b

XapaKTEPUCTHUECKUX TapaMETPOB YETHIPEXITOIIOCHUKA C 0000IICHHBIMH.

BxonHoe conpoTuBieHHE YETHIPEXIONIOCHUKA IPU TTPOU3BOJIBHOM Harpyske.

CoenmHEeHNs YEThIPEXIOMIOCHUKOB: COTJIACOBAaHHOE, MOCIIEI0BATENbHOE, MapalIeIbHOE.

CBoiicTBa COINIACOBAHHOTO KAaCKaJHOTO COEJUHEHHUS YEThIPEXIOIOCHUKOB.

OOpatHble CBSA3U B UETHIPEXIOIIOCHHUKAX.

OcHOBHBIE ~ CBOIMCTBA W  DKBHUBAICHTHBIE  CXEMBI  3aMEIICHHS  aKTHBHBIX

yetbipexnomocHukoB Ha OY: UHYH, UHYT, UTYH, UTVYT. 'uparop Ha OVY.

OnexkTpudeckne (QUIBTPBL:  ONpeAeNeHHs, KiIacCH(pUKAIUU: 10  PacCIOJIO0KECHHUIO

YaCTOTHBIX 00JIACTEM, TI0 THITaM CXEM 3BEHBEB, IO BUAAM YaCTOTHBIX XapaKTEPUCTHK.

Knaccugukarus snekTpuueckux (WIBTPOB MO TUHAM cXeM 3BeHbeB: RC-¢puibTpsl,

pesonancHele RLC-punbtper, RL-¢punetper tima «k», RL-¢pumbTper Tuma «my,

nojauHoMHuanbHble RL-buabTphI.

Ob6nacTu npUMEHEeHHUs ¥ TEHACHIINH pa3padOTOK IEKTPUUECKUX (PUIHTPOB.

Onekrpuueckue RC-punbrper: ®BY, ®HY, mnonocoBble U pexeKTOpHbIE (DUIBTPBI,

001as xapakTepucTHKa.



44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.
61.

62.

63.
64.
65.
66.

DJIEeKTpUYECKue pE30HAHCHbIE RLC-¢punbtpsr: obmas XapaKTepUCTHUKA,
HIMPOKOIOJIOCOBBIE U PEKEKTOPHBIE (PUIBTPHI.

Ycnosue nponyckanus RL-¢puibTper THna «K». Onpenenenue yactor cpesa Gpuibrpa.
XapaxkTepuctuueckoe conpoTuBicane RL-puiabTpbl THma «K» B mosioce nponyckaHus u
B [10JIOCE 3aJIepKaHUS.

OunpTphl THNA «m»: 00IIasg XapaKTePUCTUKA, MOJyYEHHUE NPOU3BOJAHBIX 3BEHbEB THIIA
«M» U3 MPOTOTUIIOB TUIA «K».

Ilenoueunsle (uIbTPBI: 00LIAs XapaKTEPUCTHKA, COIJIACOBAHHE IIOCJIEI0BATENbHO-
IIPOM3BOJHOIO MOIY3BEHA M IIONY3BEHAa MPOTOTHUIIA, COIVIACOBAHUE IapajuIeIbHO-
IIPOM3BOIHOTO I10JIY3BE€HA U IOJIy3BEHA IPOTOTHUIIA.

[TonuHomMuaneHble  QUABTPBHI:  OOmIAs XapakTepucTHKa, GUIBTpbl baTTepBopTa,
Yeorimena, beccens.

[TpencraBnenue HErapMOHHYECKOT O HEPUOANYECKOTO CUTHaja B BUJIE
TpuroHoMmerpuueckoro psaa @ypoe. CrnekTpanbHOE NPEACTABIECHUE HETAPMOHUUYECKOTO
NEPUOANYECKOIO CUTHAJIA.

[IpencraBieHre HErapMOHHMUYECKOTO IMEPUOIMYECKOro curHaina B Buue psana dypoe B
KOMILJIEKCHOU (hopMe U ero reomeTpuydeckas MHTepnperanus (Juist k-tToil rapMOHUKH).
Pasznoxenune B psan @ypbe Npu pasinvyHbIX aHATUTUYECKUX BBIPAKECHUSIX 4aCTEH KPUBOU
curnana. OcoO0eHHOCTH pa3nokeHus B psig Dypbe CHMMETPHUYHBIX KPUBBIX CHTHAJIA.
UucnoBele  XapaKTEPUCTHKU  MEPUOJMYECKOTO  HETapMOHUYECKOrO0  CUTHaJa!
JeCTByIOIEE, CpelHee, CpelHee IO MOAYJI 3HaueHus. OnpeneneHue 3HaYEHUH
CUTHAJIOB C TOMOILBIO U3MEPUTENIbHBIX IPUOOPOB.

XapakTepucTUKu (OpMbl KPUBBIX: KO3(D(OUIMEHTHI (POPMBI, aMIUIUTY/bl, HCKa)KEHUS,
rapMOHUK. BiusHue xapakrepa 3J€MEHTOB LN Ha (GOpMy U CHEKTp HEpUOJIUYECKUX
HErapMOHMUYECKHUX CUTHAJIOB.

CrnekTpanbHas IUIOTHOCTh HENEPUOAMYECKOTO curHana. CHEKTpbl HENEpHOAMYECKHX
CUTHAJIOB KakK IpeJIebHbIN Cllydyail CHEKTPOB MEPHUOJUUYECKUX CUTHAJIOB.

OO6mias cxema pacuera Leneil crnekTpalbHbIM MeToI0oM. PacueT Toka ABYXIOJIOCHHKA
IIPU HEMIEPUOJNYECKOM BO3JEHCTBUM.

Pacuer mneneil mnpu NepUOAUYECKMX HErapMOHMYECKUX BozJeHcTBUsAX. OOmue
nosiokeHus. Ilopsanok pacuera. MOIMHOCTE MEPUOJANYECKOTO HETAPMOHUYECKOIO TOKA.
buenus konebanuit. [IpuHIUN aMITUTYTHOW MOTYIISIIIUH.

®usnyeckas CyYHNIHOCTb IEPEXOJHOro mporecca. HavanpHbele yciioBus. 3aKOHBI
KOMMyTaluu. MareMatudeckas MOJENb IEPEXOAHOTO IIpoLEcca.

[Tepexonubiii Tok. OOmas cxema pacyeTa NEPEXOJHOTO Ipolecca KIACCHYECKUM
METOJIOM.

[Topsimok pacyera nepexo HOTO MpoIiecca B LENU C OAHUM PEaKTUBHBIM 3JIEMEHTOM.
Pacyer mnepexonHOro mporecca B UYETHIPEXMOIIOCHUKE. YCIOBUS HEHUCKAKEHHOU
nepeauy CUrHajla 4Yepe3 YEThIPEXIIOMIOCHHUK.

[Hoaxmouenne RC-uenu k ucrounuky nocrosHHor DJIC. Ilocrosunas Bpemenu RC-
LENH.

Pa3psnka eMKOCTH Ha CONPOTHUBIIEHUE.

Hcnons3zoBanne RC-nieneli B KauecTBE 3JIEMEHTOB 3a/1€PKKH BPEMEHH.

Nuterpupyronue nenu. JuddepeHnupyomme mnernu.

[TonkitoueHue KaTyHIKUM MHAYKTUBHOCTH K UCTOYHHUKY nocTostHHON D/IC.
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DopcupoBKa MEPEXOAHBIX MPOLIECCOB.

OTkir0YeHNe KaTyIlIK MHAYKTUBHOCTH OT UCTOYHUKA ITocTosiHHONW D/C.

[Moaxmouenne RC-nienu k uctounuky cunycounaibuout S1C.

[TonkitoueHue KaTyIIKM MHAYKTUBHOCTM K HWCTOYHUKY cuHycouganpHoi OJIC.

[Tepexoanble mporecchl B LEMAX BTOporo mopsaka. OOmias cxema pacdera Iend Npu

BKJIIOUEHUU HA HaIpsHKEHUE JTI000H (GOpMBI.

Enunnunas ¢ynkius. Ilepexomnas xapakrepuctuka nend. Pacder wnenu mpu

BO3JICUCTBHUH JIF0O0H (hOpMBI ¢ TToMOIIbIO hopmy Jroamers.

OO0mue mnpuUHIUOB KAaueCTBEHHOIO aHaju3a I[EepPeXOJHOro IMpoliecca B IEHU.

AHaJIMTHYECKOE OIMCaHKWE KPUBBIX MMEPEXOJHOro mporecca. [locTtpoeHne kauecTBEHHBIX

KPHUBBIX [IEPEXOJHOTO MPOLIECCa B IETIH.

[IpeoOpazoBanne mo Jlammacy. OmnepatopHas cxema 3amenieHus. OmnepaTopHbie

n300pakeHHsI JIEMEHTOB CXEeMbl M curHajioB B menu. 3akoHsl Oma u Kupxroda B

orepaTopHoii popme.

Teopembl OMEpaToOpHOTO METOJAA pacuera IENU: TeopeMa 3ama3[blBaHHs OpUTHHANA,

TeopeMa CMEUICHHS W300paKeHHs, IPOU3BEIeHNE U300paKEHUH, TeopemMa pa3ioKEHHUS

(XeBucarina).

OOmast cxema pacdera IENU ONEPATOPHBIM MeETOJAOM. Pacder menu ¢ MOMOIIBIO

nepenaTouHoi GyHKIMU. PacueT peaknuu 1enu Ha Bo3IeHCTBUE JTI000H POPMBL.
[lepexoaHbpie XapaKTEPUCTHKH LIETTH U UX pacyer.

Obpasey 3K3ameHayUuOHHO20 burlema

MUHUCTEPCTBO HAVKU U BBICILIETO OBPA30OBAHMS POCCUMCKON ®ENEPALINA

OEAEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE

BBICHIEI'O OBPA30OBAHU A
«MYPMAHCKUU APKTUYECKU YHUBEPCUTET»
(PI'AOY BO «MAYVY»)

MOPCKAS AKAJEMU
HammeHoBaHHe CTPYKTYypHOTO HOApa3eIeHHS
Kadenpa pagnoTEXHUKH U CBI3H
HanmenoBanwne xadenpsl

CrenunansHocts 25.05.03 TexHuueckas SKCIUIYATALMS TPAHCHOPTHOIO PAAM0000pYIOBAHUS

3K3AMEHAILIMOHHBIA BIIET Ne

1o yueOnoi gucuumrnae « OCHOBBI TEOPUH TICTICH»
(HaMMEeHOBaHKE AUCIIUTLTAHBI )

1. 3akonsl Oma u Kupxrogpa B xommiekcHoil (opme. TpeyroabHUKH HAaNpsKEHUH,

CONIPOTUBIICHHUM, MPOBOAUMOCTEN, MOLIHOCTEM [ LENed B YCIOBUSIX TapPMOHHYECKOIO
BO3E€MCTBUA

2. Tononoruueckue 3nementsl JIDLl. Dnekrpuueckas cxema, BETBb, y3€l, KOHTYD.

OKBHUBAJICHTHAS CXeMa 3aMCIICHUA. Fpaq) BHGKTqueCKOﬁ eTu, BEpIIrHa, perO, IUKIJI, ICPEBO,

xopJa.

CooTtHomrenue yucia péoep u uncia BepiuH B rpade. ['paduyeckoe onpeneneHue yncia

HC3aBUCUMBIX KOHTYPOB B 3HeKTqueCKOﬁ CXEMCE.

3. MOHIHOCTI) Ha MAaCCUBHBIX JJICMCHTAX IIPpH TapMOHHYCCKOM BOSHGﬁCTBHH.

MoOIHOCTE B LIEHIH npu TapMOHUYCCKOM BO3JCHCTBUU: MIHOBCHHAasA, CPCAHAA aKTUBHaA,
PE€aKTHBHAasd, IOJIHAsA, KOMIIJICKCHAs.



Onenka Kputepun onieHKH 0TBeTa Ha IK3aMeHe

OOyuaromuiics TIyOOKO W TPOYHO YCBOWJI MPOTPAMMHBIA MaTepHal,
HCYEPIIBIBAONIE, TOCIE0BATEIbHO, YETKO U JIOTHYECKH CTPOWHO €ro
M3JIaraeT, yMeeT TECHO YBSA3BIBATh TEOPHUIO C MPAKTUKOMW, HE 3aTPYTHACTCS C
Omauuno OTBETOM pH  BUJIOM3MEHEHHH BOIPOCa. Bnanmeer cnenmanbHON
TEPMUHOJIOTHUEH, JEMOHCTPUPYET OOIILYIO0 SPYIUIMIO B IPEIMETHOU 00JIACTH,
WCTIONB3YeT TIPU OTBETE CCBHUIKM Ha Marepuaj CHeIHaTU3UPOBAHHBIX
HMCTOYHUKOB, B TOM 4Hclie Ha IHTEepHET-pecypChl.

OOyyaroruiicss TBEp0 3HACT MaTepPHall, TPAMOTHO H IO CYIIECTBY H3JIaract
ero, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA  BOIPOC,
BIaAEeT CICIHATbHOW TEPMHHOJIOTHEH Ha JOCTATOYHOM YPOBHE; MOTYT
BO3HUKHYTh 3aTPYJHCHHS TPH OTBETE Ha YTOYHSIONIME BOMPOCH TI0
paccmarpuBaeMoil TeMme; B II€JIOM JEMOHCTPHPYET OOIIyI0 SPYAUIHIO B
MPeIMETHON 00J1acTH.

Xopowo

OOyuatomuiicsi UMeeT 3HAHHUS TOJIBKO OCHOBHOTO MarepHaia, HO He yCBOMI
€ro Jerajei, MJOIMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO IPaBHJIbHBIC
Yooenemeopumensvrno | GopMynTupOBKH, MJIOXO BJIAJEET CHEUUAIBHOW TEPMHHOJIOTHEH, DOIYCKAeT
CYIIECTBCHHbIE ONIMOKM TPWU OTBETE, HEJOCTATOYHO OPHUEHTHPYETCS B
HNCTOYHHMKAX ClICHUAaJIN3UPOBAHHBIX 3HAHUH.

OOyuvaromuiicss He 3HAeT 3HAYMTENIFHOW YacTH MPOrpaMMHOTO MarepHaa,

JOITyCKaeT CYIIECTBEHHBIE OIIOKH, HapyIIeHus JIOTUYECKON
Heyooenemeopumens | NOCIEI0BAaTEILHOCTH B M3JIOKEHUH MPOrpaMMHOIO MaTepHalia, He BIajeeT
HO CHEIMANBHOM  TEPMHHOJIOTHEH, HE OPHEHTHUPYETCd B  HMCTOYHUKAX

CHETMATN3NPOBAHHBIX 3HAHUH.
Her oTBeTa Ha mocTaBJI€HHBIN BOIIPOC.

Onenka, MmoJiydeHHas Ha 3K3aMeHe, NepeBoauTcs B Oamibl («5» - 20 6amios, «4» - 15
6aiuoB, «3» - 10 6amioB) u cymMmmupyercs ¢ 6ajiaMu, HAOpaHHBIMU B XOJ€ TEKYIIET0 KOHTPOJIS.

HUrorosasi ouenka no | CymmapHbie 0aJ1bl Kpurepuu ouenuBanus
JUCHUILIUHE (MOIYJTI0) 0 JUCIHUILINHE
(MoayJ110), B TOM
qucie
BrimnosiHEHBI Bce KOHTPOJIBHBIE TOUKU TEK IIET0 KOHTPOJISL
Omauuno 91 -100 p y p
Ha BBICOKOM YpOBHE. DK3aMeH CJaH
BrimnosiHEHBI Bce KOHTPOJIbHBIE TOYKU TEK HIEro KOHTPOJIA.
Xopowio 81-90 p Y ™
DK3aMeH C/IaH
KOHTpOHBHLIe TOYKH BBIIIOJIHEHBI B HEIIOJTHOM 06T)eMe.
Yooenemesopumenvno 70- 80
DK3aMeH C/IaH
Heyooenemesopumenvno 69 u meHee KoHTposbHBIE TOYKY HE BBITIOJHEHBI TN HE CJIaH 9K3aMeH

5. 33}18HI/IH JUATHOCTHYECKOM DaﬁoTI)I AJIsT OUHEHKH pPe3yabTaToB Oﬁy‘leﬂl/lﬂ

0 JMCUMIUIMHE (MOAYJII0) B PaMKaxX BHYTPEHHeH He3aBHMCHMON OLEHKH KadecTBa
o0pa3oBaHus

®OC conepkuT 3agaHusl JUIl  OLEHMBAaHUSA 3HAHWUM, YMEHUH M  HAaBBIKOB,
JNEMOHCTPUPYIOIUX  YPOBEHb  CHOPMUPOBAHHOCTH  KOMIETEHUMH U WHAMKATOPOB
UX JOCTHKEHHSI B IPOIIECCe OCBOCHUS AUCIUIUTUHBI (MOTYIS).

KommiekT 3amanuii paspaboraH TakuM o0Opa3oM, YTOOBI OCYIIECTBUTH MPOLELYPY
OLICHKH Ka)/JI0M KOMIETeHIMH, (POPMHPYEMBbIX IUCHUIUIMHON (MOAyineMm), y oOyuarolerocs
B MUCbMEHHOU (popme.

ConeprkaHue KOMIUIEKTA 3a/laHUI BKIIIOYAET: mecmogvle 3a0aHusl.
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KomnuekT 3aganuii 1MarHocTu4eckoi padorsl

Komnerenuuss OIIK-1 CrocoOeH HCHONB30BaTh OCHOBHBLIE 3aKOHBI MaTEMATHKH, €IMHUILIBI
u3MepeHus, (yHIaMEHTAIbHBIE MTPUHIIMITBI U TEOPETUICCKUE OCHOBBI (DH3UKH, TEOPETUUCCKOU
MEXaHHUKH)

1.

Toxk, BXoasuii B y3eJI ¢ AByMs NapajjieJbHbIMU conpoTuBiaennsasMu R1=3 kOm
u R2= 2 kOwm, paBen 2 A. Onpenennre 3HaueHue Toka yepe3 R1:
A. 1,2 A

b. 0,8 A
B. 1A
I. 1,5A
2. IIpu MeToa€e HAJIOKEHUS HCTOYHHMK TOKA 3aMEHAETCH !
A KOPOTKO3aMKHYTOH IEIbIO
b pa3pbIBOM
B HU YEM HE 3aMEHSIEeTCS
r PE3UCTOPOM
3. IIpu MeToae HAJIOKEHUS MCTOYHHUK HANPSKEHUS 3AMEHACTCH .
A KOPOTKO3aMKHYTOH LeNbl0
b. pa3pbIBOM
B. HU 4€M HE 3aMEHAETCS
I. pE3UCTOPOM
4. IIpu kKakoM MeToO€e pacyeToB TOKA B LeNH OJAMH U3 Y3/10B 3a3eMJIs1eTCH
A. Y3JIOBBIX IOTEHINAIOB
b. KOHTYPHBIX TOKOB
B. HAJIOKEHHUS
I. pa3bpoca
5. JKBHBAJIEHTHOE CONPOTHBJICHHE PACCYUTHIBACTCS:
A. IJIA JIIOOBIX Lenei
b. JIIA ueneﬁ C HCCKOJBKHUMHM UCTOYHUKAMU ITMTAHUA
B. JUIA LIeNe ¢ OJHUM UCTOYHHUKOM ITMTAaHUS
I. HUKOTId HC PACCUNUTHIBACTCS
6. Y10 TaKoe HCTOYHHK TOKA:
A. JIr000i1 HCTOYHMK 3TEKTPUUECKON SHEPIUU
b. Hcrounuk 3.1.¢
B. Hcroynnk HanpsKeHus
I. HcTounnk nuTaHus, MMeUii 00J1b110e BHYTPEeHHE CONPOTHBJICHHE
7. KonebdaTeabHblil KOHTYP — 3TO:
A. AKTUBHAs LEIb
b. MHIYKTHBHAs LIENb
B. €MKOCTHas LIeTIb
I. R, L, C- nens
8. YpaBHeHHEe MTHOBEHHOI'0 3HAYEHUS MEPEeMEHHOr0 TOKa B 001eM BU/e!
A =R
i=Uns
N R
B i= I-m‘sin(artiqo)
i="ng)
r Yo
9. IHotHast MPOBOAUMOCTD «y» LENH € NAaPa/LIeJIbHO BKIIOYEHHBIMH dj1eMeHTamu R,

L, C:
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A.y:\lg2+b.'_2
B')’:\fgz‘FbCz

B.y:\/gz + (b, _bc)2

ry=g +b’

10. IIpoucxoaut pazopoc Toka I mo 1Bym nmapasuiejbHbIM BeTBsiM R1 u R2.
Omnpenenure 3HayeHne Toka yepe3 R1:
7 = R1
A "  RI+R2
fo1- R
B. Rl + R2
I p= 7 R_2
B. R1
el
r. ! R2

12




