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OCHOBHBIE TOAXOAbI K PASPABOTKE KUM EI'D 2013 r.

OcHoBHas 3a/1aya €MHOT0 TOCYAapCTBEHHOIO 3K3aMeHa 1o (hu3uKe — olle-
HUTHb TOATOTOBKY Mo ¢usuke BoimyckHUKOB XI (XII) kiaccoB obmeo6pa3oBa-
TEIBHBIX YUPEXKICHUM C LENbI0 0TOOpA BBIITYCKHUKOB JIJISl TIOCTYIUICHUS B CpEI-
HUE CIEIUATbHbIC U BBICIINE YUCOHbIC 3aBEICHMUS.

Pernamentupyronumu nokymentamu EI'D 2013 roaa siBisitorest:

— Konudukarop 31eMeHTOB cojiepkaHusl U TPeOOBAaHUN K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB 00111€00pa30BaTeNIbHbIX YupexaeHuid ;uist EI'D o ¢usuke;

— Cnemudukanus KUM EI'D no pusuke;

— Hemonctpanmonnbiit Bapuant KUM s EI'D o dusuke.

KoHuenuus KOHCTpyUpOBaHUSI KOHTPOJIBHBIX M3MEPHUTENIbHBIX MaTEepUajioB
EI'D no ¢usuke odbecrneuyrnBaeT eIMHCTBO TPEOOBAHUI K 3HAHUSIM U YMEHUSIM BbI-
MIyCKHUKOB 00111€00pa30BaTeNIbHBIX YUPESKACHUN U 1103BOJIACT A PeKkTUBHO TUD-
dbepeHIpoBaTh aOUTYPUEHTOB B COOTBETCTBUU C MX YPOBHEM IMOATOTOBKH IO
¢usuke. KonrponbHble uaMeputenbibie MaTepuansl EI'D no ¢usuke npusBaHbl
BCECTOPOHHE OILICHUTh KaK YCBOEHHE BBIITYCKHUKAMH OCHOBHBIX COJIEpXKATENb-
HBIX JIMHUW BCEX Pa3/iesioB IIKOJIBHOTO Kypca (GU3UKU, TaK U CPOPMUPOBAHHOCTD
Pa3TUYHBIX YMEHHIA.

[lo cpaBHEHUIO ¢ MPEABIAYIIMM TOJAOM CTPYKTypa U COAepKaHue padoThI
OCTaBJICHbI 0€3 U3MEHEHHUI.

DKk3aMeHalMoHHas paboTa cocTOUT U3 35 3amaHuii, pazauyarommxcsa Gop-
MO MIPEICTABICHUS U YPOBHEM CJIOKHOCTH. B mepByto yacTh paboThI BKIIOYEHO
21 3aganue ¢ BeIOOpOM oTBeTa. BTOpas yacTh coiepkut 4 3agaHusi ¢ KpaTKUM
OTBETOM, Mpu 3ToM 3aaauust Bl u B2 npencrapnstor coOoi 3agannst Ha yCTaHOB-
JICHUE XapakTepa M3MEHEHHS BEJIMYWH, OMUCHIBAIOIIUX Pa3uvHble (PU3NUYECKHE
IpoLIeCChl WK siBJieHUs, a 3afanusi B3 u B4 — Ha ycraHoBiIeHHE COOTBETCTBHS.
TpeTbst yacTh dK3aMEHAIIMOHHON pabOThl BKIIOYAET 4 3a/1auyu C BHIOOPOM OTBETA
U 6 3a7aHMil, NMpeAnoaraouMxX MPeACTaBIeHHEe Pa3BEPHYTOTO PEIICHUS: OIHY
KaueCTBEHHYIO 3a/1auy U MSITh paCYETHBIX 3a]1a4.

B sk3aMeHannoHHyo paboTy BKJIIOYEHBI 33/1aHMs 10 BCEM OCHOBHBIM CO-
Jep’KaTeIbHbIM pa3jiesiaM Kypca (U3MKW: MEeXaHWKa, MOJIeKyJsipHas (usuka u
TEPMOJIMHAMHUKA, DJIEKTPOJAMHAMMKA, KBaHTOBas (u3nka. Kaxaplii sk3ameHaiu-
onnslii Bapuant KUM EI'D no ¢usuke comepkuT 3amaHus MO BCEM COACpKa-
TeJIbHBIM TEMaM MEPEUUCIICHHBIX BBIIIE PA3/EJIOB, a M0 HauboJee BaXKHBIM TEMaM
3aianusi POPMYIIUPYIOTCS HA Pa3HBIX YPOBHAX CIIOKHOCTU. YHCIIO 3a/laHuii 1o
pazziey MpUMEpPHO MPOMOPIUOHAIBHO yueOHOMY BpEMEHU, OTBOJIMUMOMY Ha €ro
u3zydeHue. Pa3nuunble miiaHel, M0 KOTOPHIM KOHCTPYHUPYIOTCS SK3aMEHAIMOHHBIE
BapUAHTBI, CTPOSITCS MO MPUHIUITY COJIEPKATEILHOTO JTOTIOJHEHUS TaK, YTO B Ie-
JIOM BCE CEpUM BapHAHTOB OOECHEYMBAIOT JUATHOCTUKY OCBOEHHUS BCEX BKIIIO-
YEHHBIX B KOAU(PHUKATOP COJAEPIKATENbHBIX 3JIEMEHTOB.

Jist noctrxenus ueneit auddepeHuany BbITYCKHUKOB MO CTENEHH MOI-
TOTOBKHM B JK3aMEHALMOHHYIO pa0oTy ObLIM BKJIIOYEHBI 3a/laHUsI TPEX ypOBHEMU
CJIO)KHOCTH: 6a30BOTO, MOBBIIIEHHOT'O U BRICOKOTO YPOBHEH CII0KHOCTH. 3a/1aHUS
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0a30BOT0 ypOBHSI IPOBEPSIOT YCBOCHHE HANOOJIEe BAKHBIX (PM3NUSCKUX MMOHATUN
U 3aKOHOB. 3aJ]aHUs TMOBBIIICHHOTO YPOBHS KOHTPOJUPYIOT YMEHUE HUCMOJb30-
BaTh (DM3MYECKUE TIOHSATHS W 3aKOHBI IS aHAIM3a 00Jiee CIOXKHBIX IMPOIECCOB
WM yMEHUE pemaTh 3a7a4d Ha MPUMEHEHHUE OJTHOTO-ABYX 3aKOHOB (dopmymn). K
3aJIaHUSIM BBICOKOTO YPOBHS CJIOKHOCTH OTHOCSITCSA pacueTHbIE 3afauu. Beimos-
HEHUE 3aJaHUl 0a30BOr0 YpPOBHS CJIOKHOCTH IO3BOJISIET OLIEHUTh YPOBEHBb OC-
BOCHUSI HanbOOJee 3HAYUMBIX COJCPKATEIHHBIX DJIEMEHTOB 00pPa30BATEIIBHOTO
cTaHaapra 1o (U3NKe W OBJIAJCHHE HanOO0JIee BAXKHBIMUA BHJIAMH JIEATECITHLHOCTH.
Hcnonp30BaHue B 3K3aMEHAIIMOHHOW pab0Te 3a1aHUI MOBBIIIIEHHOT'O U BHICOKOTO
YPOBHEHN CIIOKHOCTH MO3BOJISET OLICHUTh CTENEHb MOATOTOBICHHOCTH YUYallerocs
K MPOJIOJKEHUIO 00pa30BaHUsl B BBICHIEH IIKOJIE.

DK3aMEHAIMOHHBIE BAapUAHThI KOHCTPYUPYIOTCS TaKUM 00pa3om, 4TOOBI
0o0ecreynTh MPOBEPKY PA3TUYHBIX BUJIOB JCATEIbHOCTU: BIIaJICHHE OCHOBHBIM
NOHSATUMHBIM alapaToM IIKOJIBHOTO Kypca (PU3UKH, BlIaJeHUE OCHOBAMHU 3HAHUM
0 METOJIaX HAyYHOrO0 MO3HAHMS, PEUICHUE 3aJad Pa3IMyHOIO THUIA U YPOBHSA
cnoxxknoctu. Hanbosiee BaXXKHBIM BUJIOM ACSTEIBHOCTH C TOUKU 3PEHUS YCHEIIHO-
ro NpoJ0JKeHUs 00pa3oBaHuUs B By3e sIBJsieTCs peuieHue 3agad. Kaxaeiii Bapu-
aHT BKJIIOYAET B ce0s 3a7a4M 10 BCEM pa3jieiaM pa3HOro ypOBHS CI0KHOCTH, MO-
3BOJISIIOIINE POBEPUTH YMEHUE IPUMEHSThH (Pr3NdYecKre 3aKOHBI ¥ (hOPMYJIBI KaK
B TUTOBBIX YUCOHBIX CUTYAIUSAX, TaK U B HETPAJUITMOHHBIX CUTYAIUSIX, TPEOYIO-
IIUX MPOSIBJIICHUS] JOCTATOYHO BBICOKOW CTENEHU CaMOCTOSITEILHOCTH MPU KOM-
OMHUPOBAHUU HU3BECTHBIX AJTOPUTMOB JEHCTBHUI WM CO3JaHUU COOCTBEHHOIO
TJIaHa BHITIOJTHEHUS 3aaHusl.

Ha ocHOBe nmepBUYHBIX 0aJJIOB, BHICTABICHHBIX 32 BBIMOJHEHHUE BCEX 3aj1a-
HUW HK3aMEHAIMOHHOW PabOTHI, OCYIIECTBISICTCS TIEPEBOJT B «TECTOBBIC» OAILITBI
no 100-6amnbHol mikane. MuHuManbHoe KohumuecTtBo OamioB EI'D, monarsep-
KIArOIIee OCBOCHHE BRIITYCKHIKOM OCHOBHBIX 00111€00pa30BaTEeIbHBIX MPOrPaMM
cpenHero (MoJIHOTO) 0011ero 00pa3oBaHus B COOTBETCTBHH C TpeOOBaHUSAMU (e-
J€pabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAAPTa OCHOBHOTO OOIIETO
u cpeanero (mosHoro) obuiero oopazoBanusi, B 2012 r. ObUIO YCTAaHOBJIEHO Ha
ypoBHe 11 nepBUYHBIX OaJJIOB, YTO COOTBETCTBOBaIO 36 TecTOBbIM Oarinam. Jys
JTOCTIDKCHHUSI MUHUMAJILHON TPaHUIBI HEOOXOAMMO TIPABMIIHBHO BBITIOIHUTH COOT-
BETCTBYIOIIEE YUCIIO 3aJIaHhi 0a30BOr0 YPOBHSI CIOKHOCTH (U3 MEPBOM U BTOPOI
yacTeil paboThl).



2. POJIb 3AJJAHUM C PABBEPHYTBHIM OTBETOM
B CUCTEME EI'D 2013 r.

boénpmas gacte 3amannii B KUM 1no ¢usuke SBISIOTCS 3aJaHUSIMH C BBIOOPOM
OTBETa U C KPAaTKUM OTBETOM. 3aJIaHHs C BLIOOPOM OTBETa JOCTATOYHO MH(DOpPMATHB-
HbI, HO HaIIpaBJICHbI HAa MIPOBEPKY JIUIIb OJHOTO-JIBYX 3JIEMEHTOB 3HAHUM WM YMEHUM
W, CJIeIOBaTEIbHO, MOTYT MPOBEPUTHh YCBOCHHUE YYAI[UMMCS JTaJICKO HE BCEX BHUJIOB
JeATeIIbHOCTH. TaKue 3aJaHusl MO3BOJISIIOT OTCICAUTh TUIIMYHBIC OIIMOKHU, JOMyCKae-
MBI€ YYaIIUMHUCS IIPU OTBETAX Ha IMOJ00HBIC BOIPOCHI M 3AJI0KEHHBIC B IUCTPAKTOPHI.
DTO nenaeT 3aJaHus ¢ BBIOOPOM OTBETA IPHUBJIEKATCIHHBIMHU JUIS UCIIOIb30BAHUS B
LEJISIX TUArHOCTUKHU COCTOSIHUS MPETOoIaBaHUsl U KOPPEKTUPOBKU METOIHUK.

3agaHusl ¢ KpaTKUM OTBETOM HE JIalOT 3K3aMEHYEMOMY BO3MOKHOCTH YrajaTh
MpaBWIBbHBIA OTBET. HO 3TM 3amaHKMs HE MO3BOJISIOT ONPEACIUTh MPUYMHY OIMUOKH
py HEBepHOM oTBeTe. [IpoBepka 3HAHWU U YMEHUI ydaluxcs 1o (Gpusuke mpu pere-
HUM 33/1a4 SIBJISACTCS TPAAMIIMOHHOM Kak JIsl IIKOJBHONW METOJMKH MpPErnojaBaHuUs
npeaMeTa, Tak U JUIsl BCTYNUTEIbHBIX MCIBbITAHUN B BY3bl. Vcronap3oBaHMe 3ajay, K
KOTOPBIM HEOOXOIMMO MIPUBECTH IMMOJTHOE PElIeHHE, TT03BOJISET MOJIYYUTh OOJIbIIE UH-
dbopmanuu 00 MHIUBHIYAJTLHOM YPOBHE MOATOTOBKH Kaxkaoro ydarierocs. [Ipu mpo-
BEpKE OTBETAa MOYKHO OIIEHUTh YMEHHUE NMPUMEHSATh 3aKOHBI (DHM3UKU B H3MEHCHHOUN WU
HOBOW CHTyallid, YMEHHE BBIOMpATh ONTHUMAJBHBIA CIIOCOO PEIICHHS, KOPPEKTHOCTh
MIPEACTABIICHUS] CBOCTO PEIICHUS U T. . AHAIM3 OMIMOOYHBIX PEIICHHUH 3a7a4 IMO3BO-
JISI€T OTPENEIIUTh MECTO OIIMOKH, BBISBUTH HEYCBOCHHBIE WIIH IIJIOXO YCBOCHHBIE 3JIC-
MEHTBI 3HAaHMH WM YMCHHI; OLICHUTh 3HAYMMOCTh OITMOKHM — OIIMOKa B apudmeTnye-
CKHMX BBIYMCJICHUSAX WM HE3HAHHE (PyHIAMEHTAIbHBIX (PU3MUECKUX 3aKOHOB. IMEHHO
oATOMY J1aHHas (opMma 3aJaHui U BeIOpaHa B Ka4eCTBE 3aJaHUN C OTKPHITBIM OTBE-
toM B EI'D o ¢wusuke.

OrpaHu4yeHueM B UCIOJIb30BAaHUU 3aJaHUN C OTKPBITBIM OTBETOM SIBIIIETCS 3HA-
YUTENIbHO OO0JbIlIee BpeMs, TpeOyroleecs: IK3aMeHyeMOMY JJIsl OTBETa Ha OJTHO TaKOe
3amanue. B ycnoBusix, Korza 3a OrpaHM4YeHHOE BpeMs dK3aMeHa HEOOXOJIMMO IMpOBe-
PUTh YCBOEHUE KOHKPETHBIM YYEHUKOM OOJIBIIIOTO YMCJIa AJIEMEHTOB 3HAHUW U yMe-
HUW U OLICHUTH TTTyOMHY MX YCBOEHUS, HEOOXOAMMO HaXOIUTh OaaHC MEXITY YUCIOM
3QJTaHU# C BEIOOPOM OTBETA U CO CBOOOIHBIM OTBETOM.

3amaHus ¢ pa3BEPHYTHIMU OTBETaMH JOJIKHBI MPOBEPATh BAXKHBIE CTOPOHBI 00-
1eo0pa3oBaTEIbHOM MOJATOTOBKH BBIMTYCKHUKOB CpeHEl (TIOHOM) MIKOJIBI, KOTOPHIC
HE MOTYT OBITh IPOBEPEHBI 3aIaHUSIMHU C BRIOOPOM OTBETA WJIM 3aIaHUSIMHU C KPaTKUM
OTBETOM. B 3amaHusix ¢ pa3BEepHYTHIM OTBETOM, MPOBEPSIONMIUX yI€OHbIE JOCTHKEHUS
(mpeaMeTHbIE 3HAHUS W YMEHHMsI), OT Y4alluXcs HE JOJKHO TpeOOBaThCs HANMCAHUS
JUTHHHOTO TekcTa. DopmynrupoBKa 3aaHus TOJDKHA OBITh TAKOM, YTOOBI HCTIBITYEMBIi
IIOCJIE MPOYTEHUS 3aJaHUs IOHSUI, KaKyl0 3a7a4y €My IPEACTOUT BBIIIOJIHUTH U C Ka-
KOM MOJHOTON OH JIOJDKEH JIaTh OTBET JIJIS MOJyYeHHUs MaKkcuMainbHoro 6anna. Hampu-
Mep, CKOJIbKO MPUBECTH apTyYMEHTOB, (P)AKTOB WJIM IPUMEPOB, HY>KHO JIU MPECTABUTh
YEPTEXK WIIM JUATPAMMY, HYKHO JIM 3aIIMCaTh MIOJHOE PEIIEHUE C MOSICHEHUSIMU.



B sx3amenarnmonnoii padore 2013 r. comepkutcs 6 3amaHuii, TPEOYIOMMX pas-
BEpHYTOr0 OTBeTa. Kak1oe peleHne OLeHUBAETCS 0 MOJUTOMUYECKON mmiKane oT 0
70 3 0aioB, B COOTBETCTBUHU C TIOJTHOTOM U MPABHIIBHOCTHIO PELICHHUSL.

HenocraTok 3amanuii ¢ pa3BepHYTHIM OTBETOM CBA3aH C NPOLIEAYPOU UX MPOBEP-
ku. Takue 3a7aHus Ha JAHHBIA MOMEHT HE MOTYT OBITh KOPPEKTHO MPOBEPEHBI U OIIe-
HEHbI KOMIIbIOTEPOM. [103TOMY B MX IpOBEpKE HEOOXOMMO ydacTHe JOJEH — SKCIep-
ToB. HEo0X0qMMOCTh JTUYHOIO y4dacTusl 3KCIEPTOB B MPOBEPKE PE3YyJIbTaTOB BBINOJ-
HEHUS 3a/laHuil C pa3BepHYTHIM OTBETOM CTAaBUT NpoOieMy OOBEKTHBHOCTH BBHICTAB-
JIEHHOM MMH OLICHKH OTBETA.

BrimonHeHns yka3aHHOTO yCIOBHUS MOYXKHO JJOOUTHCS CIIEAYIOIIUM 00pa3oM:

— YETKO ONPEACIIMB €AUHBbIE KPUTEPUHU OLICHUBAHUS OTBETA Ha KOHKPETHOE 3aJIaHHE
JUISl BCEX DKCIEPTOB;

— o0ecIeyuB CTaHJAPTU3UPOBAHHYIO NPOLELYPY HMPOBEPKH 3K3aAMEHALMOHHBIX pPa-
0OT.

Jis obecrnieueHrs HAJEKHOCTH U OOBEKTUBHOCTU BBICTABISIEMBIX 3KCIEPTAMM
KOJIOB 32 BBINOJHEHUE 33JaHUN C Pa3BEPHYTHIM OTBETOM K 3TUM 3aJaHUSIM ObLIN
IPEABABICHBI CIEyIOIUE TPEOOBaHNUA.

1. 3apmaHusa ¢ pasBEpHYTHIMU OTBETAMH COIPOBOKIAIOTCSA CHCTEMOU OLICHUBAHMS UX
BBIIIOJIHEHHUS, KOTOpasi JOJKHA BKIIFOYATh KPUTEPUU BBICTABIIEHUS TOI'O UM UHOTO
KOJIa M BAPUAHTHI IPABUIIBHBIX OTBETOB (PELICHHUIA).

2. Cucrema OLICHMBAHUs JIOJDKHA YETKO COOTHOCHUTHCS C (DOPMYJMPOBKOM 3a/1auu U
HE JOIYCKAaTh PacCOINIaCOBAHUSA MEXKIy NPABUIIBHBIM XOJOM DPEIICHUS 3a1a4d U
KPUTEPUSIMU €€ OLICHUBAHUS.

3. Pa3pabotaHHas aji1 JAHHOTO 3aJaHUsl CUCTEMa OLICHUMBAHUS JOJKHA JaBaTh CO-
[JIACOBAHHBIE JKCIIEPTHBIE OLIEHKH, HE MeHee §5—90% coOTBETCTBUS KOJOB IIO-
CTaBJICHHBIX HE3aBUCUMBIMH 3KCIIEPTAMH.

4. Bpewms, 3aTpayeHHOE HA IPOBEPKY 3aJaHUS C OTKPBITBIM Pa3BEPHYTHIM OTBETOM,
JOIHKHO OBITH COM3MEPUMO CO 3HAYMMOCTBIO HHPOPMAIINH, TOTYyYEeHHOW Ha OCHO-
B€ BBINOJHEHHUS JAHHOTO 3a/1aHUS.

OpHako, Kak clieyeT U3 M. 3, 10OUThCA aOCOTIOTHOTO COTJIACOBAHMS OLIEHOK HEBO3-

MOXHO. JlJI cilydaeB pacx0KJAEHUS dKCIEPTHBIX OLEHOK IPEAYCMOTpPEHA mpoueaypa

Ha3HAYECHUSI TPETHErO JKCIIEPTAa M OIPENEICHHs OKOHYATEIIBHOW OLIEHKH PELICHMS.

[Ipn nposenenun EI'D nmo ¢usmke HazHAUeHHE TPETHErO 3KCHEPTa MPOU3BOJIUTCS

B TOM CJIy4ae, €CJIM PACXO0KJICHUE B PE3yJIbTaTax OLCHUBAHUSA 3aJaHUs ABYMS dKCIIEp-

TaMH COCTABIISIET 2 U Oonee danna.

[Tpn opranuszanuu pabOThl HKCIEPTOB PEKOMEHJIyEeTCsl O0pallaTh BHUMAaHHE Ha
CJIEIyIOLIE MOMEHTHI.

v Ilpu OlleHHBAHKUH 3K3aMEHAIHOHHBIX paboT 3KCIEPT pacCMaTPUBAET PEIICHUS B
BBIJIAHHBIX €My paboTax Mo 3afaHusiM: BHaudaje pemenus 3agaun C1 Bo Bcex padorax,
3aTeM Bce peuieHus 3agauu C2, motoMm Bce pemrenus 3aaad C3, C4 u 1. 1. Jaxke eciu
HEKOTOpbIe PabOThl 3aHUMAIOT HECKOJIBKO CTPAHMI] M PELIEHUS B HUX MPEICTaBICHBI
HE M0 MOPSIKY MpEeAbSIBICHUS 3a7a4 B BapuaHTe. TeM cambiM obecrieunBaercst 0oiiee
COTJIaCOBAHHOE PEIICHHE O BBICTABJICHUH 0aJUIOB 3a OJHO U TO K€ 3a/1aHHUE.



v’ Ilepen mpoBeJEHHWEM IPOBEPKHM KaXkIOr0 W3 3aaHuil HEOOXOAUMO H3y4YHUTh
KPUTEpPUH €ro OLEHUBAHMS B Marepuanax Uil dKcrepra, oOpaTUB BHUMAaHUE HA BO3-
MOJKHBIE OTJINYHS OT 00OOIIEHHON CUCTEMbI OLIEHUBAHUSI.

v Tlpu paboTe 3KCIEPT BHICTABISCT CBOM OIEHKH B ClienuanbHbIi O6mank («IIpo-
TOKOJI IPOBEPKU OTBETOB Ha 3a/1aHusl B Oj1aHKe Ne 2)), B KOTOPOM BHOCUTh U3MEHEHHSI
Y UCHPABIICHUS KpaiiHe HexenareapHo. [Ipyu OTCyTCTBUU pelIeHUs WIN CBUIETEIBCTB
MOTIBITKY PEIICHUs KaKOH-TN00 3aauu (OTCYTCTBYIOT JIFOOBIE 3aMKCH O JaHHOM 3a/1a-
HUU) B OJJaHK BHOCUTCA 3HAK «X» B MOJI€ COOTBETCTBYIOIIEH 3a1a4u.

v’ PaboTa sKkcrnepTa paccunTaHa B cpelHeM Ha 4 mpoBepsieMbie paboThl 3a 60 Mu-
HyT. [lepen HayanoM paboThl HEOOXOAMMO BHUMATEIBHO O3HAKOMUTBECS C YCIOBUSMU
3aJ1a4, UX PEIICHUAMH U COOTBETCTBYIOIIMMU KPUTEPHUSIMHU OLICHUBAHUS.



3. CUCTEMA OLIEHUBAHUS 3AJAHUHA C PABBEPHYTBIM OTBETOM
B EI'2 2013 r.

Ox3ameHanuoHHbd BapuanT EI'D mo ¢usuke 2013 r. BkiIrouaeT aBa TUIA 3ajaa-
HUN ¢ pa3BEepHYTHIM OTBETOM: KauecTBeHHbIe 3a1aun (Cl) u pacuérueie 3amaun (C2—
C6), K KOTOPBIM MpEJIararoTcs JIB€ pa3indHbie 0000IEHHBIE CXEMbI OIIECHUBAHMUS.

B marepuanax mist akcneptoB EI'D o ¢usuke nist Kaka0ro 3ajaHust IPUBOJAUTCS
aBTOpcKui crocob pemenusa. Ognako npemiaraemseiii papadorunkamu KUM crioco6
(MeTo/) pelieHus: He SIBJSETCS ONPEACIISIIONINM Il TOCTPOSHUS IIKAIbl OLICHUBAHUS
pabot yuammuxcsa. He siBisercs oH U 00pa31ioM pelieHus, OlIeHUBAaeMOro B Tpu Oasia.
OH noMoraeTt 3KCHepTy B PEIIEHUH COOTBETCTBYIOIIETO 3a/JaHus.

DKcnepTy MpeasiaraeTcsi CUCTeMa OILEHUBAHMS, KOTOpas MOXET MPUMEHSTHCA
IPU PaCCMOTPEHUH AIbTEPHATUBHOIO aBTOPCKOMY DEILICHUS B DK3aMEHAI[MOHHOW pa-
0ore. BpimonHeHue 3aJaHui OLICHMBAETCS HA OCHOBAHWU OMHUCAHUS TOJHOTO TMpa-
BUJILHOTO OTBETA, 32 KOTOPBII BBICTABIISIETCSI MAKCUMAJIBHBIN 0ajul, a HATMYKUE TEX WU
MHBIX HEJIOCTATKOB WJIM OLIMOOK MIPUBOJUT K CHIDKeHHIO Ha | v 2 6anna. HeBepHbiid
otBeT orieHuBaercs B 0 O6amioB. B cucteme oneHuBaHus yu4TeHbl HauOOJIee TUITUYHBIC
OLIMOKHA WJIA HEIOYEThl, JOMYCKAaeMble YYaIIUMHCS, U ONpPENEJICHO MX BIUSHUE Ha
OlLICHUBAHUE.

3.1. Cxema ouenunBanus 3aganuii C1

KauectBennsle 3amaun C1 npenmnonararoT NOCTPOCHHE TECTUPYEMBIMU OOBSICHE-
HUS C ONIOPOM HAa M3yYEHHbIE (PU3NYECKHE 3aKOHOMEPHOCTH WM SIBJIEHUSA M OTBETA HA
BOIIPOC O TOM, KaK U3MEHWJIUCH T€ WM UHBbIC (PU3NUECKUE BEIMUNHBI, XapaKTEPU3YIO-
[IM€ OMKUCHIBAEMBIN MPOLIECC.

TpeOoBaHus K MOJIHOTE OTBETA MPUBOJATCA B caMOM TeKcTe 3a1aHus. Kak mpa-
BUJIO, BCE 3aJ1aHUSI COJIEPKAT:

A) tpeboBanue k (opMmynupoBke oTBeTa — «Kak uszmenumcs ... (MOKa3zaHue
npubopa, ¢usnyueckas Benu4HuHA)», «Onuwume Ogudxcenue ...» unna «llocmpoiime
epaghux ...» U T.IL.

b) TpeboBaHue nmpuBecTH pa3BEPHYTHIM OTBET C OOOCHOBAHUEM — «OOBACHUME
.ty YKA3aB, KAKUMU DUIUYECKUMU ABNEHUAMU U 3AKOHOMEPHOCMAMU OHO BbI36AHO»
WIH «...NOsACHUMme, yKasae, kakue usuyueckue 3aKkOHOMepPHOCU 6bl UCHONb308ANU OIS
00BACHEHUY.

Kak mpaBmiio, B aBTOPCKOM pPEILLIEHUU IMPaBUJIbHBIN OTBET U OOBSCHEHUE BbIJE-
JSAIOTCA OTACIBHBIMU IYHKTaMH. B KpUTEpHsSIX OLEHUBAHMS NPUBOJIUTCS INEPEUYCHb
SIBJICHUI U 3aKOHOB, HA OCHOBAHUU KOTOPBIX CTPOUTCSI 0ObSICHEHUE.

OO0o00mEnHHas cxema, HCIoJib3yeMasi MpU OLIEHMBAHWU KadyeCTBEHHBIX 3ajay
B EI'D 2013 r., npuBeeHa HIXKE.

Oboo6wennan cxema ouenueanus 3aoanui C1



KpI/ITCpI/II/I OLCHUBAHUW BBITIOJTHCHUA 3aJaHU

bansr

[IpuBenéH npaBUILHBINA OTBET (B IaHHOM CIIy4ae: hopmyaupyemcs omeem), v
MIPE/ICTABIICHO MOJHOE BEPHOE OOBsICHEHUE (B TAHHOM CIIy4ae: YKa3bl8Aemcs
CHOCKA HA NYHKMbl 8 A8MOPCKOM peuleHuy) C yKa3aHueM HaOIt0/1aeMbIX SIB-
JICHUH ¥ 3aKOHOB (B JAHHOM CIyuae: nepeyucisiomcs s61eHUs U 3aKOHbL)

JlaH mpaBUIBHBIA OTBET, U MPUBEICHO OOBSICHEHHE, HO B PEUICHUU COJEP-
KUTCS QIMH U3 CJICAYIOIINX HEIOCTAaTKOB.
B o0bsicHeHMU HE yKa3aHbl OJIHO W3 SIBJICHUN WU OAWH U3 (PU3MUECKUX 3a-
KOHOB, HEOOXOIMMBIX JIJIS1 TIOJTHOTO BEPHOTO OOBSICHEHUSI.

NJIN
OOBsiICHEHHS TIPEJICTABJICHBI HE B MOJHOM 00BEME, WIIM B HUX COACPIKHUTCS
OJIVH JIOTUYECKUI HEJOYET

HpeﬂCTaBHGHO pEICHUEC, COOTBCTCTBYIOIICC OAHOMY U3 CICAYIOIMUX CIy4da-
CB.
I[aH HpaBHHLHBIﬁ OTBCT Ha BOIIPOC 3alaHUs, U ITPUBCACHO O6’I)HCH€HI/I€, HO B
HEM HE YKa3aHbl JBa ABJICHUA WA (1)I/IBI/III€CKI/IX 3aKOHa, HCO6XO,Z[I/IMBIX JJIA
IMOJIHOT'O BEPHOTO 00BSCHEHMS.

NJIN
VYkazaHbl Bce HCO6XOI[I/IMLIG JJIA OOBSCHEHMS SBJICHUS H 3aKOHBI, 3aKOHO-
MCPHOCTH, HO UMCIOIIUCCA PACCYIKACHUA, HAIIPABJICHHBIC HA ITOJIYYCHHUC OT-
BCTA HA BOIIPOC 3aaaHnA, HC JOBCACHBI 10 KOHIIA.

NJIn
YkazaHnbl Bce HCO6XOI[I/IMLIG JJIA O0OBSCHEHMS SBJICHUS 3aKOHBbI, 3aKOHO-
MCPHOCTH, HO UMCIOIIHUCCA PACCYKICHUA, ITIPUBOIAINC
K OTBCTY, COACPIKAT OIITNOKH.

NJIN
YkazaHbl HE BCE HCO6XO,Z[I/IMBI€ JJIsA O0OBSCHCHUS SBJICHUSA U 3aKOHBI, 3aKO0-
HOMCPHOCTHU, HO MMCIOTCA BCPHBIC PACCYXKIACHHA, HAIIPABJICHHBIC HA PCIIC-
HHUC 3aJa4H

Bce cnydan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIINIEYKAa3aHHBIM KpHU-
TEepUsSM BBICTABJICHUS OIEHOK B 1, 2, 3 Gayna

Cpenu 3agau C1 BcTpeuaroTcs 3aaHusl ¢ JOMOTHUTENIbHBIMU ycloBUsiMH. Ha-
pUMED, TOMOJHUTEIBHO K O0BSICHEHHUIO TIpeIIaraeTcs n300pa3uTh CXeMy dJIeKTpuye-
CKOHM 1IN WJIM PUCYHOK C XOJOM Jy4yed B ONTHYECKOH cucreme. B arom ciyuae
B ONMCAHUE MOJIHOTO MPABUIBLHOTO PEUICHUSI BBOAUTCS €Ie OJUH IYHKT (BEpHBIN pH-
CYHOK mwiH cxema). OTCyTCTBHE pHUCYHKa (WJIM CXEMbl) WM HaJu4Hhe OIMUOKH B HHUX
OPUBOAUT K CHUXeHUIo Ha 1 6amn. C apyroé CTOpOHbI, HaJU4KHe MPABUIBLHOTO PH-
CYHKa (CXEMBbI) IPU OTCYTCTBUM JPYTUX 3JIEMEHTOB OTBETA Ja€T BO3MOXHOCTh yda-

niemMycs noiay4yuts 1 Gan.

3.2. Cxema ouenuBanuns 3agannid C2—-C6
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3aganus C2—-C6 mpeAcTaBisilOT coO0i pacuéTHble 3afaud. B TekcTax 3amaHuii
HEeT yKa3aHWi Ha TpeOOBAHMS K MOJHOTE peleHus, 3Ty (DYHKIHMIO BBIIOJIHSAET 001as
UHCTPYKIIHSI.

B xaxxgom BapuaHTe sK3aMeHalMOHHOW paboThl nepen 3aganusimu C2—C6 TpeTh-
€l 4yacTu NpuBe/IeHa UHCTPYKIHS, KOTOPasi B LEJIOM OTpa)kaeT TPEOOBAHUS K MOJTHOMY
IIPAaBUJIBHOMY PELIEHUIO PACUETHBIX 3a1a4.

Ilonnoe npasunvroe pewienue Kasxcoou usz 3aoau C2—C6 oonxcno cooepircams 3a-
KOHbL U (hopmy/ivl, npUMEHEHUE KOMOPBIX HE0DX00UMO U 0OCMAMOYUHO 013 peule-
HUA 3a0a4u, @ MAKHce MamemamuuecKue npeodpazo6anus, pacuemst ¢ YUCJa1eHHbIM
omeemom u, npu HeoOXO0UMOCMU, PUCYHOK, HOACHAIOWUIL DeuleHue.

O6o0owennan cxema ouenusanus 3aoanuit C2—C6

Bo3MoxxHOE pelienue

KpPIT@pI/II/I OLICHUBAHUs BBITIOJTHCHUA 3aJaHU bannbl

[IpuBeaeHO MOTHOE PELICHKE, BKIIOYAIOIIEE CIETYIOIINE dJIEMEHTHI: 3
I) 3anmucanbl NOJOKEHUSI TEOPUU U (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH;
IPUMEHEHUE KOTOPBIX HEOOXOIUMO JUIsl PEIICHUSI 3a]1a4l BHIOPAHHBIM CIIO-
coOOM (B IaHHOM CIIy4ae: nepeyucisitomcs 3aKoOHbl U hopmyibl),

IT) onucanbl Bce BHOBb BBOJAMMbIE B pELIEHUU OyKBEHHbIE 0003HaueHus (hu-
3MYECKHUX BEJIMYUH (3a UcKitoueHuem 0603Ha4eHull KOHCMAaHm, YKa3aHHbIX 6
sapuanme KUM, u 0603nauenuil, ucnoiv3yemvix 8 yciosuu 3a0aqu);

IIT) mpoBeneHsl HEOOXOAUMBIE MaTeMaTHYECKHe MpeoOpa3oBaHus (JI0IycC-
KaeTcs BepOaIbHOE YKa3aHUE Ha X MPOBEACHHUE) U PacU€Thl, MPUBOISALINE K
MPaBUIBHOMY YHCJIOBOMY OTBETY (JOIYCKAETCS PELIEHUE IO YacTAM» C
POMEKYTOUHBIMH BBIYHCICHUSIMH ),

IV) npencraBneH npaBUIbHBIN OTBET C YKAa3aHUEM €JAMHMI] U3MEPEHUS HC-
KOMOW BEJIMYUHBI

[IpaBuiIbHO 3anmucaHbl BCE HEOOXOAUMBIE MOJOKEHUS TEOPUH, (HU3UUECKUE 2
3aKOHbI, 3aKOHOMEPHOCTH, M MPOBEIECHbI HEOOXOAMMBIE MPEeOOpa3OBaHUS.
Ho umerorcs cnenyromue He0CTaTKU.

3anucu, COOTBETCTBYIOIIME MYHKTY I, mpeacTaBieHsl HE B MOJTHOM O00bEME
WJIN OTCYTCTBYIOT.

NI
B pemienuu nuniHue 3anucHu, HE BXOJASIINE B pelieHne (BO3MOXHO, HEBEp-
HbIE), HE OTJIEJICHBI OT pelleHus (He 3a4EPKHYTHI, HE 3aKIIFOUEHbI B CKOOKH,
pamKy | T.IL.).

NI
B HeoOXxonuMbIX MaTeMaTH4YecKUX MNpeoOpa3OBAHMSIX WM BBIUHUCIECHUSAX
JOMYIIeHbl OMUOKHU, U (UJK) MpeoOpa30BaHUs/BBIUUCICHUS HE JOBEIACHBI
JI0 KOHIIA.
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NI
OtcytcTtByet nyHKT 1V, min B HEM nonynieHa omuoKa

[IpencraBieHbl 3amucH, COOTBETCTBYIOIIME OJHOMY W3  CIEOYHOIIUX 1
CIIy4aeB.

[IpencraBieHbl TOTBKO MOMOKEHUS U (POPMYJIBI, BEIpAXKAIOUINE (PU3NIECKUE
3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOAMMO IS pelIeHus 3ajauu, 06e3 Ka-
KHX-THM00 TpeoO0pa3oBaHUN C UX HCIIOJIb30BAHHUEM, HAIIPABIEHHBIX Ha pe-
LIEHWE 33141, U OTBETA.

N
B pemienun orcyrctByer OJJTHA 13 ucxoaueix popmyi, HeoOxoaumas ais
pelieHus 3a1auM (Wiau YTBEP)KIEHUE, JIeKallee B OCHOBE PELICHUs), HO
IPUCYTCTBYIOT JIOTHUECKHA BEPHBIE MPEOOpa3oBaHUs ¢ MMEIOIUMUCT Qop-
MyJlaMH, HallpaBJICHHbIC HA PELICHUE 3a1a4H.

N
B OJIHOM u3 mcxomsbIX (OpMYI, HEOOXOAMMEIX I pElICHHs 3a1aun
(WM B YTBEPXKIICHHUH, JIEKAIIEM B OCHOBE PEIICHUS), JOIMYyIIeHa OmMnOKa,
HO MPUCYTCTBYIOT JIOTHYECKU BEPHBIE TPEOOPA30BaHUS
C UMeIUMUCcs GopMyTiaMu, HAPABJICHHbBIC HA PEIICHUE 33a9U

Bcee cinydan pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KpH- 0
TEpUsIM BBICTaBJICHUS OIICHOK B 1, 2, 3 bamna

Bo3moorcnvie uzmenenus 6 06006wennoil cucmeme ouenusanus 3aoanuii C2—-Cé6

B 0000m1eHHy0 cHCTEMy OIICHHUBAHUS BHOCATCS M3MCHCHHUS B CIICIYIOIIUX CITY-
yasx:

a) TpeOyeTrcs TOMOJIHUTEIBLHO CIeJIaTh PUCYHOK C YKa3aHUEM CHJI, ICHCTBYOIIMX
Ha Tesio. B aToM citydae BKIIFOYaeTCsl TPEOOBaHHUE K MPABHIILHOCTH PHUCYHKA B OIHCa-
HUE IOJHOTO MPaBUJILHOTO OTBETA, a TAK)XKE JOMOJIHUTCIIBHBIC YCIOBHS K BBICTaBJIC-
HMIO 2 0aJIJIOB.

0) TpebOyercs n300pa3uTh CXeMy SJIEKTPUUCCKOMN IIEMU MIIH ONTHYCCKYIO CXEMY.
B stom ciayuae BKirodaercs TpeOOBaHWE K MPABWIBHOCTH PUCYHKA B OIKMCAHUE ITOJI-
HOTO MPAaBWJIBHOT'O OTBETA, & TAKXKE JIOMOJHUTEIBHBIC YCIOBHS K BBICTaBICHUIO 2 1 |
0aJIJIoB.

B) B 3aganuu He TpeOyeTcs MOJIyYeHHS YMCIIOBOTO OTBETa. B 3TOM citydae B onu-
CaHUH TOJIHOT'O BEPHOTO PEIICHUS CHUMACTCS TPeOOBaHHUE K yKa3aHUIO YHUCIOBOTO OT-
BETa, U BHOCATCS U3MCHCHHSI B KDUTCPHUH OIICHUBAaHMS Ha 2 Oaslia.

r) YcioBHE 3a/aud TPEJIoaraeT ONnpeAcICHHE JaHHBIX 10 Tpaduky, TaOnuIe
WM PUCYHKY DKCIIEPUMEHTAJIbHOM yCTAaHOBKH. B 3TOM cilydyae B ONMHMCaHHUE ITOJIHOTO
BEPHOTO PEIICHUS BHOCUTCS JIONOJHHUTEIBHOE TPEOOBaHUE K MPABUIBHOCTH OIpec-
JICHUSI UCXOJHBIX JAHHBIX IO TpaduKy, TAOJHIE WM PUCYHKY DKCIICPUMEHTAIbHOM
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YCTAaHOBKHU, a TaKXKE€ YKa3bIBACTCS IOTIOJHUTEIHHOE TPEeOOBAaHWE K BBHICTABICHUIO 2
OaJLIoB.

Kommenmapuu k 0606uiénnoii cucmeme oyenueanus 3aoanuit C2—C6

1. Pemenue yyaierocsi MOXeT UMETh JIOTUKY, OTJIUYHYIO OT aBTOPCKOM JIOTUKHU
penieHus (aJbTepHATUBHOE pelieHue). B 3ToM ciyyae skcnepT OIEHUBAET BO3MOXK-
HOCTb PEILICHUs KOHKPETHOM 3a7]au TEM CIIOCOOOM, KOTOPHBI BbIOpan yuamiuiics. Ec-
JIM XOJ| PEIIeHUs Y4allerocsi AOMYyCTUM, TO SKCHEPT OLEHUBAET MOJTHOTY U MPaBUIIb-
HOCTb 3TOT'0 PEIICHUS] HA OCHOBAHMM TOTO CIIMCKA OCHOBHBIX 3aKOHOB, (OPMYJ HIIU
YTBEPKJICHU, KOTOPbIE COOTBETCTBYIOT BHIOPAHHOMY CIIOCOOY pelIeHUSI.

2. OTcyTCTBHE MPOMEXKYTOUHBIX 3TAOB MEX]y MEPBOHAYAIBLHON CHUCTEMOM
YpaBHEHUN M OKOHYATEJIbHBIM OTBETOM (T. €. MaTeMaTUYECKUX MpPeoOpa3OBaHUIN)
CIIy’)KUT OCHOBAHHMEM JUIsl CHW)KEHHsS OIeHKM Ha 1 Oamn (cM. oOmue Kputepuu
ouenku). OpHako  jgomyckaercs  BepOanbHOE  yKa3aHME Ha  NPOBENICHUE
npeoOpa3zoBanuil 0e3 ux anreOpanvyeckoil 3amucu C MPEAOCTABICHUEM HCXOHBIX
ypaBHEHUH U pe3yJibTaTa 3TOro npeoOpa3oBaHMUsl.

3. Bcrpewatorcs ciiydaw, KOTja Y4YEHHK MPEACTABISET pEIHICHUE 3a/layd, B
KOTOPOM  «IOJMEHSETCS» YCIOBUE 3aJaud, ompenensercs apyras Qusndeckas
BeJMYMHA. 371€Ch MOKHO pacCMaTpUBaTh TPU BapHaHTAa.

o Ecnu B 3amanuun TpeboBanoCch ONpeeuTh OTHOIICHHE BelHuuH «A/B», a Tec-
TUPYEMbI ONpenen 3HaueHue oTHouieHus «B/A», To 3To He cuuTaercs
OIIMOKON MM MOTPEIIHOCTBIO.

o Ecnm nomMena cBoAMTCS K TOMY, YTO yYalllMHCS ONpPEACNIUI HE Ty BEIHYUHY,
KOTOPYIO TpeOOBaIOCh pacCYUTaTh MO YCIOBHUIO 3a7auM, a JIPYyryio (Ipu yclio-
BUU, YTO TIOJYYEHHBIA OTBET MOXHO CUMTATh MPOMEKYTOYHBIM 3TAIOM TP OIl-
penesnieHnu TpeOyemMoil BeIMYUHbBI U MPU 3TOM B JIPYTHX BapUaHTaX HE TpeOyeT-
Csl OMpEeNEeINTh UMEHHO HaWJIEHHYIO TECTUPYEMbIM BEIUYHHY), TO 3TO MOXKET
OBITh OTHECEHO K OIIMOKE TOTr0 K€ MOpsJIKa, YTO U OMIMOKHU B IPeOOpa30BaHUSX.

o Ecau xe MMOJAMCHA CBOAUTCA K pCHICHUIO 3a1a4U, HpCﬂCTaBHGHHOﬁ B APyIrOM Ba-
PHAHTC BKSaMGHaHI/IOHHOﬁ pa6OTBI, TO TaAKOC PCIICHHUC OLICHUBACTCA 0 6amnos.

13



4. IHPUMEPBI OHEHUBAHUA OTBETOB
HA 3AJAHUSA C PASBEPHYTBIM OTBETOM

4.1. Ilpumepsl oleHUBaHUs 0TBETOB Ha 3agaHue C1

3ananue 1

Tpu 0AMHAKOBBIX COCYJA, COAEPIKALINX Pa3pPEKEHHBIN ra3, COEAUHEHBI IPYT C APYTOM
TpyOKamMH Majioro JMaMeTpa: MepBblid COCya — CO BTOPBIM, BTOPOH — ¢ TpeTbuM. [lep-
BOHAYAJIHO JIABJIEHUE ra3a B cOCyAax ObLIO paBHO COOTBETCTBEHHO p, 3p u p. B xone
OMbITa CHA4YaJIa OTKPBUIN U 3aKPbLIN KpaH, COEAUHSIOIINI BTOPOIl U TPETUN COCYBI, a
3aTeM OTKPBUIM W 3aKPbUIM KpaH, COCAMHSIOIINM NEPBBIA cocyn co BTopbiM. Kak u3-
MEHUJIOCHh B UTOre (YMEHBIIMIIOCH, YBEIMUUIIOCHh UIIM OCTAJIOCh HEM3MEHHBIM) KOJINYe-
CTBO rasza B nepBoMm cocyze? (TemmnepaTypa raza octaBajiach B TEUEHHE BCETO OIbITA
HEU3MEHHOM. )

Bo3moxxHoe PCUICHUC

1. B uTore KoJM4eCcTBO ra3a B IEPBOM COCY/IE YBEIMUNIIOCH

2. B cooTrBercTBUH ¢ 3akoHamu JlansToHa 1 boitng—MapuoTTa (mpuMeHEHHBIMU

K MapUUaJIbHBIM JaBJICHUSM ra3oB BO BTOPOM U TPETHEM COCYJIax), CYMMAapHOE JaBJie-
HUE TUX Ta30B IOCJE 3aKPhIBAaHUS BTOPOT0 KpaHa paBHO 3p/2 + p/2 = 2p.

3. AHanOrn4yHO 3TOMY JAaBJIEHUE B IIEPBOM U BTOPOM COCYJIax IOCIE 3aKPbIBaHUS NEp-
BOT'0 KpaHa paBHO p/2 + 2p/2 = 1,5p. D10 03HayaeT, corinacHo ypaBHeHuto Kiamneripo-
Ha—MeHieneeBa, YTo KOJIMYECTBO Ia3a B IEPBOM COCYE B UTOTE€ YBEIMYHIIOCH.

Kpurepun OLIEHKH BBIIIOJHEHHUS 33JaHHUS bayutbl

[IpuBeneHO MOJIHOE NPAaBUIIBHOE PELICHUE, BKIIFOYAIOIIECE ITPABUIIbHBIA OTBET 3
(B maHHOM ciyyae: 1. 1) ¥ ucueprbIBarolue BepHbIE pacCyKaeHus (B JdaH-
HOM ciyyae: M. 2 U 3) ¢ yKa3aHHeM HaOJIOJaeMbIX SIBJICHUUA W 3aKOHOB
(B naHHOM ciy4ae: 3axkoHul Jlanemona u bounsa—Mapuomma, ypaeuenue
Knaneupona—Menoeneesa)

JlaH mpaBUIIBHBII OTBET, U NMPUBEICHO OOBSICHEHUE, HO B PELIEHUU COIEp- 2
KUTCSA OAUH U3 CIECIYIOINX HEJOCTATKOB.
B 00bsicHEeHUM HE yKa3aHbl OJJHO U3 SIBJICHUU WIH OAWH U3 (PU3HYECKHUX 3a-
KOHOB, HEOOXOIUMBIX JJIsl IOTHOTO BEPHOTO OOBSICHEHUS.

NN
OOBbsicHEHUS MPEJCTaBIEHbl HE B MOJHOM O0OBEME, WM B HUX COACPKUTCSA
OJIVH JIOTUYECKUM HEAOUET

[IpencraBiieHO peleHne, COOTBETCTBYIOLIEE OAHOMY U3 CIEAYIOIMX CIyda- 1
€B.
JlaH npaBUIIbHBIA OTBET HA BONPOC 33JIaHUs, U MIPUBEJICHO OOBICHEHHE, HO B
HEM HE yKa3aHbl JBa SBJICHHS WK (U3MUYECKUX 3aKOHA, HEOOXOAUMBIX IS
IIOJIHOT'O BEPHOT'O OOBSICHEHHS.

nim
VYka3aHbl Bce HEOOXOAMMBIEC ISl OOBSICHEHHUs SIBJICHHUSI M 3aKOHBI, 3aKOHO-
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MEPHOCTH, HO UMEIOLUECS PACCYKACHUS, HAlIPABJICHHbIE HA MOJYyYEHUE OT-
BETa HA BOIIPOC 3aJaHMsl, HE JOBEJCHBI 10 KOHIA.

NI
VYka3aHbl Bce HEOOXOAUMBIE ISl OOBSICHEHUS SIBICHUS M 3aKOHBI, 3aKOHO-
MEPHOCTH, HO UMEIOIINECS PaCCyKIACHHUS, IPUBOISIINE
K OTBETY, COAEPKAT OIIHOKH.

NI
VYka3aHbl HE Bce HEOOXOAMMBIE U OOBSICHEHHSI SIBJICHHSI M 3aKOHBI, 3aKO-
HOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYKICHUS, HAIIPABJICHHbIE Ha pellie-
HUE 33Ja4U

Bce cnydan pemenusi, KOTOpble HE COOTBETCTBYIOT BBIICYKAa3aHHBIM KpH-
TEpUsM BBICTABIICHHUS OLICHOK B 1, 2, 3 Oanna
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Haxoxnenue naBiaeHni 1ociae OTKPhIBAHNSI KPAHOB HE MOJKPEIUIAETCS CChUIKOM Ha
3aKOH.

Paoora 4 — 2 6a1a
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BBIpaBHI/IBaHI/Ie MacCC HC MMOAKPCIIACTCA CCBIJIKOM Ha 3aKOH.
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Paoora 5 — 1 6aaa

Cy J)Jfow o%%m% ;vajco ) W tocyga A nefle-
gnmﬁkq?du "w“w”gwém Ar b, %u%ﬂl nr 5%;’ 1@3(15 OO%O + WM/
‘jdﬂ m&aﬁm %%agbog%a{ " M%m%w MOCMOGHHOU  MUUNLAEPL
meum KO b w/(\a, c%i WW%
BepHblii 0TBET, HO MOJHOCTHIO OTCYTCTBYIOT OOOCHOBAaHHE M CCHUIKH Ha 3aKOHBI B pacCy-
KIACHUSAX.

PadoTta 6-00
‘”C)ii)ij
@CL& S
L m»a@ﬁ
Osumklca
cplromar TP
e
@Tfe/ww Co orvonrn e VSe \Se
~ \,L QMR %O\QAOAAM yf@@(&(ua
2 40 1S

He YKa3aHbI UCITOJIb3YCMbBIC 3aKOHBI, B OTBECTC OTCYTCTBYCT YKA3aHUC Ha CBA3b JIaBJIC-
HUA C KOJIMYCCTBOM BCIICCTBA.
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3axanmue 2

OnexTpudeckas nenb coctouT u3 6arapeu ¢ IJC &€ p Br

U BHYTpEHHUM cornpoTusiienuem r = 0,5 OM u noa- A
KJIIFOYEHHOTO K HEMl pe3ucTopa HArpy3Kd C COIpO-
tuBieHueM R. [Ipu n3MeHeHnn cOnmpoTUBIICHUS Ha-
Ipy3KH U3MCHSCTCS CHjla TOKA B IIETIM U MOIITHOCTH B 7~ O\
Harpyske. Ha pucynke mpencraBieH rpaduk musme-
HEHHSI MOUIIHOCTH, BBIJENSIONICICS Ha HAarpys3ke, B
3aBUCHUMOCTH OT CUJIbI TOKA B IIEIH.

Hcnonb3ys n3BecTHbIE (HU3HUECKUE 3aKOHBI, 00bsIC- o 1 2 3 I
HUTE, TMOYeMY JaHHBIN rpaduK 3aBUCUMOCTH MOIII-

HOCTH OT CHJIBI TOKa sBJsieTcsl mapabosoil. YUemy

paBrHo DJIC Gatapen?

> v

Bo3moxHoe pemienue

TerutoBass MOITHOCTD, BBIJIEIAIOIIASICSA HA PE3UCTOPE, UMEIOIIEM COIIPOTUBIICHUE R,
onpexnensercs 3akoHoM Jxoyns—Jlenna P =UI , tne
I — cuna toka B uenu, a U — HanpsukeHue Ha pesuctope. Cuiia Toka onpeaensercs 3a-

koHoM OMa JJIsA IIOJTHOM uenu [ = , 4 HAIIPAIKCHUC HA PC3UCTOPC — 3aKOHOM Owma

R+r
1 yuactka uenu U = IR .

Ha rpaduke MOIIHOCTH B HArpy3Ke 3aBUCUT OT CHJIBI TOKA I, TI03TOMY COMPOTHBJIE-
&
HHe Harpy3kn R=R([)= =7 U HATpKEHUe Ha PesuCTOpe U(I)=IR=¢—1Ir me-

00X0IMMO paccMaTpHUBaTh KaK BEJIUYMHBI, 3aBUCSIINE OT CUJIbI TOKA / U MapamMeTpoB
Oarapeu € U 7, KOTOpPbIE HE MEHAIOTCS. MOUTHOCTH B Harpy3Ke

P(I)=U(I)I=1(e-1Ir) (1)

— KBaJpaTu4Hasi QyHKIMS CHJIBI TOKA.

I'papux »sT10lt PyHkuMm — mnapabonma, mnpoxonsmas uepe3 Touku [, =0
I, =1, =¢&/r.CnenoBarensHo, ¢ = 2 B.

KpI/ITepI/II/I OLICHKH BBLIITOJIHCHUA 3a1aHUS bannel

[IpuBeneHO MOHOE MPaBUIILHOE PEIICHHUE, BKIIIOYAIOIICe MPABUIIBHBIN OTBET 3
(B manHoM cnydae — gpopmyna (1) u 3nauenue 3/[C) n ucueprpiBarone Bep-
HBIC PACCYKJICHUS C YKa3aHHEM HaOII0IaeMBIX SBJICHHI U 3aKOHOB (B JTaHHOM
ciydae — 3akoHvl Oma 071 yuacmka yenu u NOaHOU yenu, 3aKOoH [{ocoyis-
Jlenya)

I[aH HpaBI/IHBHLIﬁ OTBCT, U IIPUBCACHO 06’b§ICH€HI/I€, HO B PCIICHHUH COICP- 2
KUTCA OAUH 13 CICAYIOIINX HECJOCTATKOB.
B 00bscHeHun HE YKa3aHbl OJJHO U3 SIBICHUM WU OJHH M3 (I)I/I?)I/I‘IGCKI/IX 3a-
KOHOB, H€O6XOI[I/IMBIX IAJIA IIOJIHOT'O BEPHOT'O 00BSICHCHHUS.

NJIN
OOBbscHEHHS MMpCaACTABJICHBI HC B ITOJIHOM 06’béMe, HJIN B HUX COACPIKUTCIA
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OJIVH JJOTUYECKUU HEJOYET

[IpencraBiieHo pelieHre, COOTBETCTBYIOIIEE OJIHOMY U3 CIEAYIOUIUX Clyda-
€B.
JlaH npaBWIBHBIN OTBET HA BOIPOC 3aJlaHUs], U NIPUBEICHO OOBICHEHUE, HO B
HEM HE yKa3aHbI JIBa SIBJICHUS WM (U3MUECKUX 3aKOHA, HEOOXOMUMBIX IS
MOJIHOTO BEPHOT'O OOBSICHEHHUS.

NJIn
Vka3zanbl Bce HEOOXOIUMEBIE I OOBSICHEHHS SBJIEHHS U 3aKOHBI, 3aKOHO-
MEPHOCTH, HO UMEIOIIUECS PACCyKJICHUs, HAITPaBJIECHHbIEC HA MOJYyYeHUE OT-
BETa Ha BOMNPOC 3a/laHusl, HE JOBEJEHBI 10 KOHIIA.

NJIn
Vka3zanbl Bce HEOOXOIUMEBIE I OOBSCHEHHS SBJIEHHS U 3aKOHBI, 3aKOHO-
MEPHOCTH, HO UMEIOLIMECS PACCYKACHUS, TPUBOISAIINE K OTBETY, COJIEpHKAT
OIIIMOKH.

NJIn
Vka3zanbl HE Bce HEOOXOIMMBIE JUISI OOBSICHEHHS SBJICHUS M 3aKOHEBI, 3aKO-
HOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYyK/ICHUS, HAMPABJICHHbIE HA pellie-
HHE 337291

Bce cnydan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KpH-
TEpUsM BBICTABIICHHUS OLICHOK B 1, 2, 3 Oamnna
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Paoora 1 — 3 0aJi1a
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[IpaBusIbHBIN OTBET M NOJIHOE PABUIBHOE 00OCHOBAHUE.

Padora2-30
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[IpaBusIbHBIN OTBET M MOJIHOE IPABUIBHOE 0OOCHOBAHUE.
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Pabora 3 — 2 0aJi1a

C/I) QMO( Qecvence :-5;—3,—/4 (e gk va(,rvw/gguu
P:ﬁgaw e + ‘M:’Na%ﬁ /D—‘ TR
£-2 ) [j Uy anone Oua =%
O= -~y %3/' et P() ~noguadoear.
P=RBa Y2k 2> R0 Qu.
E=Y(R+r) © €= 2(o5+05)=28
Okbea. ] B.

B mpouecce nonydenust GopmyIsl 1 pacuéTa MOLIHOCTH JOIyIIEHa OIMOKA.

Padora 4 — 1 6auaa
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wﬁ. Mocsotns 1o pomme. = P=IC R+ wekue D=2 P22~ Rasi
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R, tmo  wowwmenng Jygm wmemkmel, W £ gotendnin
Wit AU R goidgore 90 Rup w WI;—[M}

Do  wewsatipe  noae e P phuc~  ome R

/

[IpuBeneH yacTUYHO BEpHBIA OTBET. BMecTo 000CHOBaHUS BUia rpaduka MPUBEICHO
€ro OIMCaHUE.
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Pabora 5 — 10aua

Bun rpaduka He o0bsicHEH [lpencTaBieH 4aCTUYHO BEPHBIA OTBET M YACTHMYHOE €ro
00OCHOBaHUE.

Padora 6 — 0 6a,1;10B

Poytr - yhanend, vaflora

Bun rpaduka oobsicusercs HeBepHO, D/]C HaXOaUTCSI U3 BhIPAKEHUS MOIIHOCTU JJIs
BCEU LIEIH, @ HE MOIIHOCTHU B Harpy3Ke.
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3amanue 3

Ha pucyHke nmpuBeneHa 3JIeKTpU4eCcKast Uelb, COCTOSAIAs U3
raJbBaHMYECKOr0 3JIEMEHTa, PeocTara, TpaHchopMmaTopa,
aMIlepMeTpa U BOJIbTMETpA. B HauanbHBI MOMEHT BPEMEHHU
IIOJI3YHOK PeocTara yCTAaHOBJIEH B KpalHEE BEPXHEE IOJIO-
JKEHHE W HenoABmkKeH. Omnmpasch Ha 3aKOHBI DJIEKTPO-
TUHAMHKH, OOBSICHHUTE, KaK OyAyT M3MEHATHCS MOKA3aHUs
npuOOpOB B IpoLEcce IEPEeMENIeHHs IOJI3YyHKa peocTara
BHM3. DJIC caMOMHAYKLIMH NpeHeOpeub 10 CPAaBHEHHUIO C
E.

E ¢

Bo3MoxHOE penieHue

1. Bo BpeMms nepemereHus IBMKKA peocTara MoKa3aHus amnepMerpa OyayT yBe-
JIMYUBATHCS, a BOJIBTMETP OyAET PErucTpUpoBaTh HAIPSDKEHHUE Ha KOHLAX BTO-
puuHoit oOMoTkH. [Ipumeudanue. [ mosHoro orBera He TpeOyeTcs oObsICHe-
HUS MMOKa3aHUN TpuOOpOB
B KpailHeM HmkHeM nosiokeHud. (Korzma IBMKOK MPUAET B KpailHEe HUXKHEE
IIOJIO’KEHUE U €ro JIBUKEHUE IPEKPAaTUTCs, aMIepMeTp OyAeT MOKa3blBaTh I10-
CTOSIHHYIO CHJIy TOKa B LIE€TIH, @ HANpPSOKEHUE, U3MEPSIEMOE BOJBTMETPOM, OKa-
KETCSI pABHBIM HYJIIO.)

2. Ilpu nepemelieHnH NOJ3YHKa BHU3 COIIPOTHUBIICHHUE 1IENU YMEHBIIAETCS, a CHJla
TOKa YBEJIMYMBAETCA B COOTBETCTBUU C 3aKOHOM Oma Juisi MOJIHOM LenH
j— , TI€ R — CONMPOTUBJIEHNE BHEIIHEN LEMN.

R+7r

3. W3MeHeHue TOKa, TEKYIIETO MO MEPBUYHON OOMOTKE TpaHchopmaropa, BBI3BI-
BaeT M3MEHEHHE MHIYKLUUU MArHUTHOTO MOJIS, CO3[aBaeMOro 3TOM OOMOTKOM.
OTO NPUBOJUT K U3MEHEHUI0 MAarHUTHOI'O MOTOKA Y€pe3 BTOPUUHYIO OOMOTKY
Tpanchopmaropa.

4. B cooTrBercTBUM C 3aKOHOM HMHAyKuuu Papaznes BozHukaer JDJ(C uHAYKIHH

E win = —% BO BTOPUYHOW OOMOTKE, a clieloBaTenbHO, Hanpsbkenune U Ha e

KOHIIAX, PETUCTPUPYEMOE BOJILTMETPOM.

KpI/ITepI/II/I OLICHKH BBLIITOJIHCHUA 3a1aHHS bannel

[IpuBeneHO MOMHOE NMPABUIIBHOE PEIIEHUE, BKIIFOYAKOIIEE MPABUIIbHBIN OT- 3
BET (B JAHHOM CIIy4ae — U3MeHeHUsl NOKA3anui npubopoe npu nepemeujenuu
osudicka peocmama, 1. 1) 1 moaHOE BEpHOE OOBIACHEHHE (B IAaHHOM CITy4ae —
1. 2-4) ¢ ykazaHueM HabJt0/1aeMbIX SIBJICHUHN U 3aKOHOB (B JAaHHOM CIIy4ae —
INEKMPOMACHUMHAS UHOVKYUs, 3aKoH unoykyuu Papaoes, zaxon Oma 0
NOJIHOU Yyenu)

JlaH mpaBUJIBHBIN OTBET, U MPUBEICHO OOBSICHEHUE, HO B PEIICHUU COJEp- 2
KUTCSA OAMH U3 CIECIYIOINX HEJOCTATKOB.
B 00bsicHeHuu HE yKa3aHbl OJJHO W3 ABJICHUMN WM OJUH M3 (PU3NYECKUX 3a-
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KOHOB, HEOOXOIUMBIX JIJISl TIOTHOTO BEPHOTO OOBSICHEHUSI.

NJIn
OObsicHEeHUS! MPEJICTABICHBI HE B MOJHOM OOBEME, WM B HUX COJEPKHUTCS
OJIMH JIOTUYCCKUM HETOYET

[IpencraBiieHo pelnieHne, COOTBETCTBYIONIEE OJIHOMY U3 CIEAYIONIUX Clyda- 1
€B.
JlaH npaBWIBHBIN OTBET HA BOIPOC 3aJlaHUs], U IIPUBEICHO OOBICHEHUE, HO B
HEM HE yKa3aHbI JIBa SIBJICHUS WM (GU3MUECKUX 3aKOHA, HEOOXOMUMBIX IS
MOJIHOTO BEPHOT'0 OOBSICHEHHUS.

NJIn
Vka3zanbl Bce HEOOXOIUMEBIE I OOBSCHEHHS SBJIEHHS M 3aKOHBI, 3aKOHO-
MEPHOCTH, HO UMEIOIIUECS PACCyKJICHUS, HAITPaBJIECHHbIC HA MOJYyYeHUE OT-
BETa HAa BOMNPOC 3a/laHusl, HE JOBEJEHBI 0 KOHIIA.

NJIn
Vka3zanbl Bce HEOOXOIUMEBIE I OOBSCHEHHS SBJIEHUS U 3aKOHBI, 3aKOHO-
MEPHOCTH, HO UMEIOLIUECS PACCYKACHUS, TPUBOISAIINE K OTBETY, COJIEPHKAT
OIIIMOKH.

NJIn
Vka3anbel He Bce HEOOXOIMMBIE JUISI OOBSICHEHHS SBJICHUS M 3aKOHEI, 3aKO-
HOMEPHOCTH, HO UMEIOTCSI BEPHBIC PACCYyK/ICHUS, HAMPABJICHHbIE HA pellie-
HHE 337291

Bce cnydan pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KpH- 0
TEpUsM BBICTABIICHHUS OLICHOK B 1, 2, 3 Oanna

Padora 1 — 3 6asi1a

| Z%WZ Fo YperctrceeTe )cazc)’a fCFOk Lo
f/j ; E=-22 4w 8 . pdecorke

f V% y ” W Leef > /wz%m/r«;
Oer . notgyaeeces W@ Lo ClerFricelo sphecccrarep

HpaBHHLHBIﬁ OTBCT U BCPHBIC PACCYKICHUA C OHOPOﬁ Ha HCO6XOI[I/IMLI€ 3aKOHBEI.
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Paoora 2 — 3 0asi1a

C)iConp. oo rssioemepeng: o guane ke JE. 10 L ypomsmacion 1
)WW”W@MWWW £ yernu.
lloyomcory Quort g nowsts g epu V= £ uaTocoybu-ca.
3)WWW,/WW;WW $UcTopia
nosmods g B, = EUGH Sty ) NG MLHIN BT U AR URAT -
e ierieX DqD:Ag'f'(WW Pegporeos@uenon 3¢ Cous gy
st K- o el 3ag ot feawens PIRALopEs)
) 10 rpabusy, Anger, bo Grquresioss corgene boguanern g o
i O Ly o Mennltlt AOVenaentions rormorco QY gem ryename:-
Cobrih Lyuthosuro Aonpennioro NoTEKa £ -0t iaigrecce. =

= Botsmenp hamem quiccuyiobiaiy ayeoe-to movnyBocess.
Ciy T Rel oMU Lonecees)

5] kogen gbwncere rianggitico npeyiovmen, npesyeemmed
U L. oot Nrska U Ung Lo do 2+6 Keduyunce. [loreigartus
[IpuBe/ieH MPaBUIIBHBIN OTBET M MCUYEPIBIBAIOIINE PACCYKICHHS C CChIIKAMHU Ha 3aKO-

Hbl. Omuoka B MMOCJICAHCM IIYHKTC HC BJIMACT HAa OLCHHMBAHUC, TAK KaK HC Tpe6yeTC$[
JJI1 TIOJTHOI'O BEPHOT'O PCIICHUS.

Padora 3 — 2 6aJi1a

{. Noea Tok

HPH %NEHbWbHHH coupmuBAEHuﬁ TOlc
pAcTu (T- £

NOCTOAHHbLY - BoAwT “eTP POkAsyBaer O
BYAET

h
MP) CPEMerHbU Tok KA BELET 24C ¢y
byeyuu. Meeastuua @) svayt racTu, 4(0) - cHagumy
HOAL, A hoTorr - B3APUECUPYET HANPAXEHUE .

Her ccbuiku Ha 3akoH Papajnes.

Padora 4 — 1 6aaa
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Jlns oOBsSCHEHUST MCIOJB30BaH TOJIBKO OJIMH 3aKOH M NMPHUBEIACH YaCTHYHO IPaBUIIb-
HBIU OTBET.

Pabora 5 — 10auaa
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B pemienny npucyTcTByeT MOJIOBUHA TPEOYEMOIO OTBETA C BEPHBIMM JUJISl 3TOM YacTU
3a/1a41 PaCCyKACHUSMH.

Pab6orta 6 — 0 6ay1;10B
Ca. nNea nepemM€ alyun rMotzysHkpt GHMous , COrIPOTUBGAL Ml
Mo C€0TOAT€ Ly deT nadd7é. [leuw rocapFdoan 7 s 6mon
(ol Ml rUU A To=To ZTa =D rlokasdrruf AMNEP 177
Ty T YBEAAtABATEA ( T=R) . Nokespnus
RoreT ML 7 P Ky dyr Mo daTé | S
[IpuBeneH 4acTUUHO BEPHBINA OTBET O€3 MOSICHEHHIA.
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3aganue 4!

Ha ¢ortorpadguu n3obpaxeHna 3jaeKTpuieckas Lelb, COCTOSIIAs U3 PE3UCTOPa, PeocTa-
Ta, KJIt04Ya, MUPPOBBIX BOJIBTMETPA, OJKIIOYEHHOTO K 0aTapee, 1 aMIepMeTpa.

CocraBbTe NPUHIUIIUAIBHYIO 3JIEKTPUUYECKYIO CXEMY 3TOM LIENH U, UCTOJb3Ys 3aKOHbI
MOCTOSTHHOTO TOKa, OOBSICHUTE, KaK M3MEHATCA (yBEIMYATCAd WM yMEHBIIATCS) CHUJia

TOKa B IIETIH ¥ HANPSOKEHUE Ha OaTapee Mpu MepeMENIeHUH JIBIKKA peocTaTa B KpalHee
MIPaBOE MOJIOKEHHE.

Bo3moskHoe penienue
1. [lokazanust amnepmeTpa yBeardarcs, a

[
BOJIbTMETPA — YMEHbILIATCS. > /E
2. DKBHUBAJICHTHAS dJIEKTPUUECKasi cCXxema . R
eI, YYUTHIBAIONIAsl BHYTPEHHEE COMPO- T C\D
TUBJIEHUE OaTtapen, U300pa)keHa Ha pu- T " R,
CYHKE, T1ie / — cuia TOKa B LIETIH.

Tok 4Cpe3 BOJIBTMECTP IIPAKTHUICCKH

HC TCUCT, a4 COIIPOTHUBJICHHUC aMIICPMCETPA HpeHe6pe}KI/IMO MaJo.

3. Cuna Toka B Lienu onpeaensercs: 3akoHoM OMa 1171 3aMKHYTOU (HOHHOP”I) LICIH:

[=—2%t
Ri+Ry+r

u3Mepsiemoe BosbT™MeTpoM: U =1(R; +R,)=¢—Ir. Ilpu nepemMelieHuu ABIK-

Ka peocTara BIpaBo €ro CONPOTUBICHNE YMEHBIIIACTCS, YTO MPUBOAUT K YMECHbD-
IIIEHUIO TTOJTHOTO CONMPOTUBIIeHU 1ienu. Criia ToKa B IIENU TP 9TOM pacTeT, a Ha-
npshKeHUE Ha OaTapee YMEHbBIIACTCS.

Kpurtepnn oLieHKH BBITIOJTHEHUS 3aJaHUS bamer
[IpuBeneHo MOTHOE MPaBUIBLHOE PEIICHUE, BKIIOYAIOIIEE MPABHIBHBIN
OTBET (B JJAHHOM CIIy4ae U3MeHeHUsi NOKA3aHus npuoopos, 1.l), BepHyto
CXEMY DJICKTPUYECKON eI W MCUEPIHIBAIOIINE BEPHBIC PACCYKICHUS C 3
yKa3aHHeM HaOJIF0TaeMbIX SIBICHUW U 3aKOHOB (B JAHHOM CIIy4ae — 3aKOH
Oma ons yuacmka yenu u 0t 3AMKHYMOU Yenu).

. B cooTBercTBUU ¢ 3akoHOM OMa [1J1s1 y4acTKa LeNU HapsiKEHUeE,

1
B 3a0anuu 4 6 cucmemy oyenueanus 6neceHvl UsMeHeHUs, MAaK Kax mpeodyemcs 0ONOIHUMENbHO
npeocmasumy cxemy 1eKmMpUYecKoll yenu.
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JlaH mpaBUIIBHBII OTBET, U MPUBEACHO OOBSICHEHUE, HO B PELICHUH CO-
JNEPKUTCSA OAMH U3 CIEAYIOINX HEJOCTATKOB.
B 00bscHeHnu He yKa3aHbl OJHO W3 SIBICHUN WA OJUH U3 (PU3HUECKUX
3aKOHOB, HEOOXOAUMBIX UISl IOJTHOTO BEPHOI'O OOBSICHEHUSI.

N
OOBbsicHEHUS MPEACTABIIEHBI HE B IIOJTHOM O00BbEME, WM B HUX COJEPIKUT-
Cs1 OMH JIOTUYECKUN HEOYET.

N
He npencraBiiena cxema 3JIE€KTPUYECKOW LENMU, WIA B HEH JOMYyIIEHA
omunoKa

[IpencraBiieHo peleHHe, COOTBETCTBYIOIIEE OAHOMY W3 CIEAYHOUIUX
CITy4aeB.
Jlan mpaBUIIBHBINA OTBET HA BOMPOC 3aJaHUS, U MPHUBEICHO OOBSICHEHHUE,
HO B HEM HE YKa3aHBI JIBa SBJICHUS WM (PU3NYECKUX 3aKOHA, HEOOXO0IU-
MBIX JIJI IOJTHOTO BEPHOT'O OOBSICHEHUSI.

NJIN
Vka3aHbsl Bce HEOOXOAMMBIE I OOBSICHEHHS SBJICHHMS M 3aKOHBI, 3aKO-
HOMEPHOCTH, HO UMEIOILIUECS PACCYKJICHHs], HAIIPABJICHHbIC HA TOJIyYe-
HUE OTBETA HAa BOIPOC 3aJaHusl, HE JOBEJICHbI JO KOHIIA.

NI
Vka3aHbl Bce HEOOXOAMMBIE I OOBSICHEHMS SBJICHHMS M 3aKOHBI, 3aKO-
HOMEPHOCTH, HO UMEIOIINECS PACCYXKACHUS, MPUBOJAIINE K OTBETY, CO-
JIepIKaT OIMHUOKH.

NI
Vka3aHbl HE Bce HEOOXOIUMEBIE i1 OOBSICHEHUS SIBJICHHUS M 3aKOHEBI, 3a-
KOHOMEpPHOCTH, HO MMEIOTCS BEPHBIC PACCYKJICHUSI, HAIMPABJICHHbIC HA
pelieHre 3a1a4uu.

NI
[IpencraBiieHa TOJBLKO BEpPHAsi CXEMa AJIEKTPUUYECKON 1enH

Bce cimywam pemieHwmsi, KOTOpbIE HE COOTBETCTBYIOT BBIIIEYKAa3aHHBIM
KpUTEPHSIM BBICTABJICHHsI OLEHOK B 1, 2, 3 Oauia
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Padora 1 — 3 6aJi1a
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[ToJIHOCTBIO BEPHOE pENICHUE 3aJ]aud: MPEICTABIEHA CXEMA, BEPHBIM OTBET U BEPHBIC
000CHOBaHMS, MMPUBOIAIINE K OTBETY, yKa3aHbl 3aKk0H Oma JyIs yJacTKa Iend u IS
3aMKHYTOM LIETIH.

Paoorta 2 — 2 0ayi1a

QDOm0 Toame s :

= 10M R"@UMMW,%G\MW -
= 0,68 |Mumtrume nowspmice mw

I=nb& —0 gocon_Cua que 1,
AI"; Rreagy 1P x cuegodas.

I\V B s Moicey T )
& ==l'((%peac‘r+ki +Inr
€ =Ww+TIr
w=&~-Ir

L(—WW

OmBern R—WM.
T - ywunetwdenten.
U - ylewenSoenres.

[IpuBeneHo npaBMIIBHOE OOOCHOBAHKE, W JIaH BEPHBIA OTBET MCXOMS M3 MMCIOIIMXCS
paccyxxaeHuid. OHaKO yJaluicsl TOAMEHSIET 3a1ady (HEeBEPHO BKIIIOYACT PEOCTaT B
nens). Kpome Toro, ecTe ykazaHwe Ha CMEIICHHE IMOJI3YHKA PeocTaTa BJICBO M MPHU
ATOM Ha YBEJIIMYEHUE COMPOTUBIICHUSA. DTa HETOYHOCTh B PACCYKICHHUSX MPUBOIHUT
K CHW)KEHUIO OLIEHKH 110 2 0aJlIoB.
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Pabora 3 — 2 6aJi1a
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HpI/IBCILGHa BCPHad CXEMa BHCKTpHHGCKOﬁ OCIIN, HpaBI/IJIBHHﬁ OTBCT, HO PACCYIKIACHUA
MNpCaACTaBJICHBI HC B ITIOJIHOM 00beME U B HUX AOIIyIICHA omnoOKa.

Padora 4 —1 6ana
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UAM MWM \?ﬂ) Ok A<le- %O seHELLT ced
yone  Owus L= L, =78,

[IpuBeneHa BepHas cxemMa 3JIEKTPUUYECKON LENH, HO OTBET HEBEPHBIN.

y
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Padora 5 -1 6auaa
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[IpuBeaeH TOABKO MpaBUIIbHBIN OTBET 0€3 000CHOBAHUM.

Pa6ora 6 — 0 6a.1;10B
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JlaH yacTUYHO BEPHBIA OTBET (TOJIBKO O MOKa3aHUAX amnepmerpa). CxeMa cocraBieHa
HEBEPHO.
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4.2. Ilpumepsbl olleHMBAHUA 0TBeTOB Ha 3agaHus C2—C6

3aganmue 1

B 3a0anuu 1 cnedyem obpamumsv eéHuManue HA uUMeHeHue 0000UWEHHOU cXembl
OUCHUBAHUA 8 C8AA3U C OONOTHUMETbHBIM MPehosaHUEeM PUCYHKA C YKA3ZAHUEM CUl,
0elicmeyouux Ha meJo.

[Tonblii KOHYC C YIJIOM IPH BEPIIMHE 2 BPAILAETCS C YIIIOBOM CKOPOCTBIO (® BOKPYT
BEPTUKAIBLHON OCH, COBIIQJIAIONICH C €ro OChl0 cUMMETpuu. BepiimHa koHyca oOpa-
nieHa BBepx. Ha BHelIHel moBEpXHOCTH KOHYCa HaxoAUTCa HeOobIas maiida, ko3d-
(ULKEHT TPEeHUs] KOTOPOI O MOBEPXHOCTh KOHYyCa

paBeH L. [Ipu kakoM MakCUMaNIbHOM PACCTOSIHUM L OT BEPIIMHEI I1aiiba OyAeT Hemo -
BM)KHA OTHOCHUTENBHO KOHYyca? CraenaiTe cXeMaTUYECKUd PUCYHOK C YKa3aHUEM CHII,
JEHCTBYIOIUX Ha IIal0y.

Bo3MoxkHOE penieHue

VYpaBHeHUE  ABWKEHUS  IMaiiObI B BEKTOPHOM  BHJE:

mg+N+Ftp=ma,

[Tpoexuun ypaBHenust Ha ocu OX u OY B uHepUuUaIbHON CHUCTe- Me
oTCcu€Ta, CBSI3aHHOM ¢ 3eMIICH:
Fysina — Ncosa =may,,

F,cosa+ Nsina—mg =0.

Hockombky Fr, = Fip oxons Frpmax = 4N, CHCTEMa ypaBHCHHUN
N(usina —cosa) = may,
MPUHUMAET BUJ _ OTKyJa
N(,ucosa + sma) -mg =0,
sina —cos« :
Aye = el , ). Ho a, =w'r=oLsina.
Hcosa +sina
dye g(usina —cosa) g(u—ctga)
CrenosarensHo, L=———=—— — = .
o sina o (sina+ pcosa)sina @ (sina + ucosa)
Kputepuu onieHUBaHMsI BHITOJHEHUS 3aJaHUsI bans

[IpuBeneHO MOTHOE PElICHNE, BKIIOYAIOUIEE CIEAYIOIINE JIEMEHTHI: 3
I) 3aMMCaHbl TOJIOXKEHUSI TEOPUH U (PU3UUECKUE 3aKOHBI, 3aKOHOMEP-

HOCTH, IPUMEHEHNE KOTOPbIX HEOOXOIUMO ISl PEIECHUs 3a/1a4i BbI-
OpaHHBIM CHIOCOOOM (B JAHHOM cllydae — emopoi 3akoH Hviomona,
GhopmynvL 0151 CUNbl MPEHUs U YeHMPOCMPEMUNETLHO20 YCKOPEHUsL),
IT) OINMCAHbl BCE BBOJUMBIE B PEIIEHUN OyKBEHHbIE 0003HAUEHUS (Pu-
3UYECKUX BEJIMYUH (3@ UCKIIOUeHueM 0003HAYeHUll KOHCMAaHm, YKd-
3aHHbIx 8 sapuanme KUM, u 0603nauenuil, ucnonv3yemolx
8 YCI08UU 3A0a4l);
111) MPEJICTABJIEH CXEMATUYECKUH PHUCYHOK C YKa3aHWUEM CHJI, MOSIC-
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HAIOIIUH PEILICHUE;

IV) MPOBEICHBI HEOOXOAMMbIC MaTeMAaTHUYECKHE MpeoOpa3oBaHus (J10-
IyCKaeTcsl BepOaibHOE YKa3aHWE HA UX MPOBEJACHUE) U PACUEThI, IPH-
BOJSIINE K NPABUIBHOMY OTBETY ([IOIYCKAeTCsl pEUIeHHE «II0 Yac-
TAM» C IPOMEKYTOUYHBIMU BBIUYUCICHUSIMU );

V) IIPE/ICTABJICH MTPABUJIbHBIN OTBET

HpaBI/IJ'H)HO 3alIiCaHbl BCC HeO6XOI[I/IMBIe IMOJIOKCHUA TCOPHUMH, CI)I/IBI/I‘-ICCKI/IG
3aKOHbI, 3aKOHOMCPHOCTH H IIPOBCACHLI HeO6XOI[I/IMBIe HpCO6p330BaHI/IH.
Ho umerotcs clIeayromue HEAO0CTATKU

3anucH, cOOTBETCTBYIOIME MyHKTY Il mpeacTaBieHbsl HE B MOJHOM O0BEME
WIN OTCYTCTBYIOT.

NJIN
B pemenuun nuiHME 3anUCH, HE BXOJAIIME B pelieHue (BO3MOXKHO, HEBEP-
HBIE), HE OTIEJEHBI OT PelIeHUs (HE 3a4EPKHYTHI, HE 3aKI0YEHBI B CKOOKH,
pamKy M T. IL.).

NJIN
B HE0OX0AMMBIX MaTeMaTUYECKUX MPeoOpa30BaHUSIX HIIM BHIYUCICHUSIX 10~
MyIIeHbl OMMOKU, U (Wiu) mpeoOpa30BaHUs/BbIUNCICHUS HE JOBEIEHBI 10
KOHIIa.

NJIN
OTtcyTcTBYeT MyHKT V, WK B HEM JIONyIIEHA OIIHOKa

NJIN
OTCYTCTBYET PHCYHOK, MJIU B HEM JOMYIICHBI OITHOKH

Hpel[CTaBJICHLI 3aIlrCu, COOTBECTCTBYIONIUE OAHOMY U3 CICAYIOMUX CIIydJacB.
[IpencraBieHbl TONBKO MOJIOXKEHUS U (POPMYJIIBI, BRIpAXKAIOIKe PU3NIECKHIE
3aKOHBI, MPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIsl pelIeHus 3aaadu, 0e3 Ka-
KHUX-TN00 mpeoOpa3oBaHMil ¢ MX UCIIOJIb30BAHUEM, HANIPABIEHHBIX Ha pelle-
HUE 3a]1a4M, U OTBETA.

N
B pemenun otcyrctByer OJIHA u3 ucxomusix hopmyni, HeoOxonumas Jist
pelieHus 3a1a4uM (WK YTBEPKACHHE, JIEXKAIEe B OCHOBE PELIECHNUs), HO TIPH-
CYTCTBYIOT JIOTHYECKH BEPHBIE IPEOOPA30BaHUS
C UMeIUMUCS GopMyTlaMu, HANPaBJICHHbBIC HA PEIICHUE 3a1a4H.

N
B OJTHOM u3 ucxomubIx GopMyI1, HEOOXOUMBIX ISl PEITeHHS 3a1aun (MId
B YTBEPKIACHHH, JISKAIIEM B OCHOBE PEILIECHUS ), TOMyIIeHa OIM1OKa, HO MPH-
CYTCTBYIOT JIOTUYECKH BEpHBIE MPeoOpa3oBaHus ¢ UMEIOIMMHUCS (popmyIa-
MU, HAIPABJICHHbBIE HA PELIECHUE 3aa4H

Bce cnydam pemeHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTE-
pUsIM BBICTaBJIEHUS OLICHOK B 1, 2, 3 Oamia

Padora 1 —-3 0a171a
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HpI/IBCILGHO ITOJIHOC IIPABUJIbHOC PCUICHUC.
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Pabora 2 — 206a1a
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Ha pucynke He yka3aHa cuia TSKECTH, AOIMYIIEHA OIINOKa B MPeoOpa30oBaHMSIX.
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JomyuieHsl omuoOKu B IpeoOpa3zoBaHUsX.
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Padora 4 — 0 6a,1;10B
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He 3anucano oHO U3 HEOOXOIUMBIX YpaBHEHUN. B mMeromemcs: ypaBHEHUH IOy IIIe-
Ha OIMOKa.
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B kax1oM U3 3anMcaHHbIX YPaBHEHH UMEETCs OIIMOKaA.
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JomyuieHa ommoKa B 3alMCH MPOEKIMIM CUJT, 4TO TIPUBEJIO K HEBEPHOMY PELICHUIO.
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3amanue 2

OmuH MOJIB OJTHOATOMHOT'O HJI€aJbHOTO Ta3a MEePeBOJIT U3 COCTOSHUS 1 B COCTOSIHHE
2 takuM 00Opa3om, 4TO B XOJ€ Mpollecca JAaBJEHHUE Ta3a BO3pacTaeT MPsSMO IPOIOp-
IMOHAJILHO ero o0béMY. B pesynbTaTe MI0THOCTh Ta3a YMEHbIIAeTcs B o = 2 pasa. ['a3
B XOJI¢ Tpoliecca nojiydaeT koiaudectBo TermnoTel O = 20 k. KakoBa Temmeparypa
rasa B COCTOSHHU 17

Bo3MoxxHOE pelienue

1. M3o0pa3um mporecc Ha pV-muarpaMme u 0003HAYUM

JaBJICHHUS ¥ 00BEMBI ra3a B cocTosHUAX 1 u 2 yepes (py, V) u A T,
(p2, V2) coorBercTBeHHO. TemmepaTypy rasa B COCTOSIHUH | P :
ob6o3HaunM vepe3 71, a T,
B COCTOAHUU 2 — yepes T». P
2. U3 mepBoro 3akoHa TepMOJWHAMUKHU cieayet, 4ro mo- 0 ° Z v, T;

JIYYCHHOE Ta30M KOJIMYECTBO TEIUIOTHI MAET HA YBEIMYEHHE
BHYTPEHHEH DHEPIUU rasza 1 Ha CoBeplIeHre UM pabotsl: O = AU, + 4,,.

3. HUcnonb3yeM TEpMOJAMHAMHYECKYIO MOJEIb OJHOATOMHOI'O HACAIBHOIO ra3a:
pV =VvRT,

3 N3menenne ero BHYTpPEHHEU JHEpPruu paBHO
U= EVRT .

3 3
AU, :EVR(Tz -T)) :E(Psz - ).

4. CoBepiéHHas Ta3oM paboTa YMCICHHO paBHA IUIOIIAIN Tpaneluu o rpadu-
KOM Ipolecca Ha pl-nmuarpamme, T.€. Pa3HOCTH IUIOAAEH TPEyroJbHUKOB:

1
4y, = E(Psz - ).

5. C yuérom atoro nomyyaeM Q =AU, + 4;, =2(p,V, — p,V;) . U3 rpaduka npo-

1ecca CleayeT, uyTo Py _ & [TorTomy Pty = 1€} U BhIpaXXEHUE JJII KOJIUYECTBa
n N 1214 "
TEIUIOTHI NPUOOPETAET BU]L
0=2pV,| =% —1|=2vRT;| -2 -
1”1 V12 1 V12
6. 3aMeTHM, YTO UICKOMOE OTHOIIICHHUE IIIOTHOCTEH ra3a Maccou m
p_miy
B COCTOSIHMSX 1 M 2 paBHO ¢ = —=——=—*=.
py mVy ¥
[Tostomy Q =2vRT, V—22—1 = 2VRT (a* -1) oTkyna 7 :L
"\ : ’ " 2vR(e -))

IToacTapiss B MONMy4EeHHYIO (DOPMYITy YUCIIOBBIE JaHHBIE, HAXOAUM T, .
Otser: 7, = 400 K.
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KpI/ITepI/II/I OLICHUBAHWA BBIIIOJTHCHUW S 3aJaHUA

bamer

[IpuBeneHO MOTHOE PENICHHE, BKITIOYAIOIICE CICTYIOIINE JIEMEHTHI:

I) 3amMcasbl MONOKEHUS TEOPUU U (PU3HUYECKUE 3aKOHBI, 3aKOHOMEPHO-
CTH, PUMEHEHHE KOTOPBIX HEOOXOIWUMO [JISi PEUICHUS 3aJaddl BBI-
OpaHHBIM CTIOCOOOM (B TAaHHOM CITy4ae — MEePMOOUHAMUYECKAS MO-
0ejlb OOHOAMOMHO20 UOEAIbHO20 2434,

l-e mauano mepmoounamuxu, onpeoenexue NIOMHOCMU Beujecmad,
gbluUCTIeHUEe pabombl 2a3a NO epaghuKy npoyecca Ha
pV-ouacpamme);

II) omucansl Bce BBOAMMBIC B pellieHUH OYKBEHHBbIE 0003Ha4YeHUs (U3H-
YECKUX BENUYUH (3a UCKIIOUeHUeM, B03MONCHO, 0OO3HAYUEHUL KOH-
cmanm, ykazaunvix 8 eapuanme KUM, u obo3nauenuil, ucnonvzyemuix
8 YCI08UU 3A0aUlL);

IIT) mpoBeneHbl HEOOXOAUMBIE MaTeMaTHYECKUE ITpeodpa3oBaHus (JI0Mmyc-
KaeTcs BepOalbHOE yKa3aHHE Ha MX MPOBEJCHUE) U PACUEThI, MPUBO-
JSIIMEe K MPaBUIBHOMY YHCIOBOMY OTBETY (IOMYCKAaeTCsl pEIleHHe
«T10 YaCTSIMY» C MTPOMEKYTOUHBIMU BBIYUCICHUSIMH );

IV) mnpencraiieH mpaBWIbHBIA OTBET C YKa3aHUEM €MHUIL] U3MEPEHUS UC-
KOMOM BEJIMYUHBI.

3

[IpaBHIIBHO 3amKcaHbl BCE HEOOXOIMMbBIC TTOJIOKESHHS TCOPUH, (PU3HUCCKUE
3aKOHBI, 3aKOHOMEPHOCTH MU IPOBEACHBI HEOOXOIHWMBIC MpeoOpa3OBaHUS.
Ho nMmerorcs crienyromme HeJ0CTaTKH

3anucu, cooTBeTcTBYyIoIME MyHKTY II, mpencraBiensl He B MOTHOM 00BEME
WJIM OTCYTCTBYIOT.

niim
B pemennn nuniHue 3anvcu, He BXOJANME B perieHue (BO3MOXKHO, HEBEp-
HBIE), HE OTJICJICHBI OT penieHus (He 3a4€pPKHYTHI, HE 3aKJIFOYEHBI B CKOOKH,
paMKy H T.IL.).

N
B HEoOXOIMMBIX MaTeMaTHYECKUX MPEeoOpa30OBAHUSX WM BBIYUCICHUSIX
JOMYIIEHBl OMUOKU, U (WIM) TMPeoOpa30BaHUs/BBIYUCICHUS HE JOBEIACHBI
710 KOHIIA.

niim
OtcyrtcrByet nyHKT IV, nin B HEM jomyIiieHa omuoKa

Hpe,[[CTaBHeHLI 3aIlrcu, COOTBECTCTBYIONIME OAHOMY U3 CICAYIOMUX CIIyJacB.
[IpencraBieHbl TOMBKO TOJIOKEHUS M (POPMYJIbI, BhIpakaromiue ¢Guznde-
CKH€ 3aKOHBI, TPUMEHEHUE KOTOPHIX HEOOXOAMMO [JIsi PEIICHHS 3aJ]layH,
0e3 Kakux-1uoo nMpeodpa3oBaHMM ¢ UX UCIIOJIb30BAHUEM, HATIPABJICHHBIX HA
pELLICHUE 3a/1a4U, U OTBETA.
NJIn

B pemiennn otcytrerByer OJIHA 13 ucxoaHsix GpopMyit, HeoOxoaumasi Jjist
pemieHus 3aaaud (WM yTBEPXKIEHHUE, JIeKallee B OCHOBE PEIIEHUs), HO
MPUCYTCTBYIOT JIOTHYECKH BEpHBIE MpeoOpa3oBaHus ¢ UMermuMucs ¢Gop-
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MyJIaMH, HaIllpaBJICHHBIE HA PEIICHUE 3a1a4H.

NJIN
B OJIHOU u3 mCcXOmHBIX (OPMYI, HEOOXOIMMEIX ISl PEIICHHS 3a1aud
(w1 B yTBEPIKJICHHH, JICKAIIEM B OCHOBE PEIEHUs), JOMyIeHa OIMMoOKa,
HO MPUCYTCTBYIOT JIOTUHYECKU BEPHBIEC TPEOOPA30BaHUS
C UMEIUMUCS HopMyJIaMu, HATIPaBJICHHbBIC HA PEIICHUE 331a4U

Bce cinyuyau pelienusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKAa3aHHBIM KPH- 0
TEpHUsM BBICTaBJICHHUS OIICHOK B 1, 2, 3 Gamia
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[IpaBriIbHOE perieHre, HECMOTPS Ha TO, YTO €CTh OMHCKa (PaBEHCTBO OOBEMOB), HE
MOBJIEKIIIEE 3a COOOMH JaTbHEHIIIYIO OITHOKY.
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Ommbka B mpeoOpazoBaHusix u GopMmysie ajis onpeaeieHus: padoThl.
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3ananmue 3
B 3a0anuu 3 neo6xo0umo oopamumep 6HUMAHUE HA UZMEHEHUE 8 0000U|CHHOU CcXe-
Me OUEeHUBAHUS 8 C8A3U C HEOOXO0UMOCMbBIO 6EPHOIL 3ANUCU OAHHBIX U3 MAOTUL DL

B naeanbHOM K01€0aT€IbHOM KOHTYPE, COCTOALLEM M3 KOHAEHCATOpPA U KAaTyIIKU HH-
JyKTUBHOCTH, aMIUTUTyAa cuibl Toka [, =50 MA. B Tabnuile npuBeaeHbl 3HAUYCHUS
Pa3HOCTH NOTEHLMAJIOB HA OOKJIaJIKaX KOHJAEHCATOpa, N3MEPEHHBIE

¢ TouHOCThIO 10 0,1 B B mocnegoBaTenbHbIe MOMEHTHI BPEMEHH.

f, MKC 0 1 2 3 4 5 6 7 8

U,B 0,0 2,8 4,0 2,8 0,0 2,8 | 40 | 2,8 0,0

Haitgure 3HaueHMe 3JIEKTPOEMKOCTH KOHIEHCATOPA.

Bo3MoxkHOE pelieHue

1. Cyns mo npuBeIEHHBIM B TaOJIUIIe JaHHBIM, B KOHTYpe HaOJII0Iaf0TCS TapMOHHYEC-
CKHE IJICKTPOMAarHuTHBIC KOoJeOaHus ¢ meproioM 7 = 8 MKC U aMIUTUTYA0W Pa3HOCTH
MOTEHIIMAJIOB Ha 00KJIaaKkax KoHaeHcaropa U, =4 B.

2. CorjmacHO TeM JK€ JaHHBIM, Pa3HOCTh MOTCHIIMAJIOB Ha OOKJIaJKax KOHACHCATOpa

. (2
U3MEHSETCS 10 3aKoHy U (t) =U,, sm(?ntj .

3. IMockonwky 3apsn g(¢f) = CU(f) Ha oOKk1agKkax KOHJEHCATOpa COBEPIAeT rapMOHHU-
yeckue KoueOaHus, a CHila TOKa CBsI3aHa C 3aps/IoM COOTHOIIEHUEM [ (t) =g, , TIOJy-

, 2m 2n 2n
yaeM qt=7CUm cos ?t =1, cos 7t , 4TO TIPUBOJAUT K PaBEHCTBY

cu =11 .
271
TI

4. Orcrona C =—2—=0,016 mx®.

27U,

KpI/ITCpI/II/I OLCHUBAHUW BBITIOJTHCHUA 3aJaHUA bamibl

[TpuBeneHo MoMHOE pelieHre, BKI0YAIOIee CIeIyIOIINE JIE€MEHTHI:

I) 3aMMCaHbl MOJIOKEHUSI TEOPUH U (PU3UYECKUE 3aKOHbBI, 3aKOHOMEPHO-
CTH, OPUMEHEHHE KOTOPbIX HEOOXOAMMO JUIsl PElIeHUs 3a/Jaydl BbI-
OpaHHBIM cTIOCOOOM (B JAaHHOM CITy4ae — 3d8UCUMOCHb CUTbL MOKA U
PAa3HOCMu NOMEHYUAI08 HA OOKIAOKAX KOHOeHCamopa om 6pemeHU
07151 27IeKMPOMASHUMHBIX KOlebaHull 8 KoHmype, opmyna cesazu 3a-
pA0a KOHOeHCamopa ¢ e20 3JeKMPOEMKOCMbIO U HANPSCeHUeM Ha 3
obK1aokax),

II)  omumcaHbl Bce BBOJAMMBIC B pellieHUH OyKBEHHbIE 0003HAUCHUS (PU3U-
YECKUX BEIUYHUH (3a UCKTIOUEHUEM, BO03MOMNCHO, 0OO3HAYEHUU KOH-
cmanm, ykazaunvix 6 eapuanme KUM, u o6o3nauenutl, ucnonv3zyemulix
8 YCI08UU 3a0aUll);

1) BepHO 3amucaHbl Bce HEOOXOUMBbIE JaHHbIE, MOJTYYEHHBIE C UCIOJIb30-
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BaHMEM rpaduka, TaOJIHIIbI, PUCYHKA,

IV) mpoBenenbl HEOOXOOUMBIE MaTeMaTUYECKUE TPeoOpa3oBaHuUs (IOMyC-
KaeTcsl BepOaJIbHOE yKa3aHWE Ha UX MPOBEJACHUE) U PACUEThl, MPUBO-
JSIIIME K TPaBUIILHOMY YUCJIOBOMY OTBETY (JIOMYCKAETCSl PEIICHUE «I10
4acTsAM» C IPOMEKYTOUYHBIMU BBIYUCIICHUSMHU );

V)  mpencraBlieH MpaBUJIbHBIA OTBET C YKa3aHUEM €UHUIl U3MEPECHUS HC-

KOMOW BEJIMYHHBI

[IpaBuIbHO 3amucaHbl HEOOXOJUMBIC TMOJOXKEHUS TEOPUU U (UBUUYECKUE
3aKOHBI, 3aKOHOMEPHOCTH, IPOBEICHBI HEOOXOAMMBIE MPeoOpa3oBaHUs, U
MpeCTaBIICH MPABUIBHBIN OTBET ¢ YKa3aHUEM €MHUIl U3MEPEHUSI HCKOMOM
BeJIMUMHbBL. HO nMeeTcs OAMH U3 CIIEIYIOMNX HEIOCTATKOB.
3amnucu, COOTBETCTBYIOIIME OAHOMY WM HeCKOIbKUM nyHKTaM: II, III u IV,
— IIPEJICTABIICHbI HE B MOJTHOM 00BEME WIIH OTCYTCTBYIOT.

nJIn
[Tpu TIOJIHOM mnpaBuiabHOM PELICHUM JIMIIHHWE 3alUCH, HE BXOJAIINE B
penieHre (BO3MOXKHO, HEBEPHBIC), HE OTJICTICHBI OT pelieHus (He 3auépKHY-
ThI, HE 3aKJIIOYEHBI B CKOOKH, paMKY U T. II.).

nJIn
[Tpu TIOJTHOM penieHun B HE0OOXOAUMBIX MaTeMaTHYECKUX MpeoOpa3oBa-
HUSX WIM BBIYUCICHUSX JOMYLIEHbl OIUOKH, U (W) mpeoOpa3oBa-
HUS/BBIYUCIICHUS HE IOBEJICHBI 10 KOHIIA.

nJIn
[Ipu ITOJIHOM pemieHun OTCYTCTBYET MYHKT V, WIM B HEM JOMYyIIECHA
omunoKa

[IpencraBiensl 3aMMcH, COOTBETCTBYIOIIUE OJTHOMY U3 CIEIYIOMINX CIyYaeB.
[IpencraBieHbl TOJIBKO MOJOXKEHUS W (OPMYIIbI, BhIpaxaromue Quinye-
CKH€ 3aKOHBI, IPUMEHEHHUE KOTOPBIX HEOOXOAMMO JJISi PEIICHUs 3aayuH,
0e3 Kakux-mbo mpeoOpa3oBaHUN C UX HMCIOJIB30BAHHEM, HANPaBIICHHBIX
Ha pellleHue 3a/1auu, U OTBETA.
N
B pemenun orcyrctByer O/JHA u3 ucxoausix GpopMyii, HeoOXoaumast st
penieHus 3a1aun (WM yTBEpKACHHE, JIexKallee
B OCHOBE DEICHMsI), HO MPUCYTCTBYIOT JOTHYECKH BEpHbIE IpeoOdpa3oBa-
HUS ¢ UMEIoIMMUCA (PopMyliaMu, HAIlpaBJIeHHbIC HA PEIICHUE 3a/1a4u.
N
B OJIHOM wu3 mcxomubix (HopMyIi, HEOOXOAMMBIX ISl PELICHHs 3a1aun
(WM B yTBEP)KJEHUU, JIEKAILIEM B OCHOBE pPEIlEHUs), AOMylIeHa omuoKa,
HO MPUCYTCTBYIOT JIOTMYECKU BEpHBIC MPeoOpa3oBaHUsS C HUMEIOIIUMHUCS
dbopmynamu, HapaBJICHHbIE HA pElICHUE 3a]]a4H

Bce cnydan perienus, KOTOpble HE COOTBETCTBYIOT BBHIIIIEYKa3aHHBIM KPH-
TEpHUsM BBICTaBJICHHUS OICHOK B 1, 2, 3 Gamia
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B 3a0anuu 4 cnedyem oopamums éHuMaHue HA USMEHEHUE CUCEMbl OUECHUBAHUA
6 C6A3U C 004A3aMEeIbHOCMbIO NPEOCMABICHUA PUCYHKA.

3aganue 4

PaBHOOEIpeHHBII TPAMOYTONBHBIN TpeyroasHuk ABC
MIomanpio 50 cM” PacIoNokKeH Iepe TOHKOH CoOu-

patomieil JIMH30M Tak, 4To ero karer AC JeXHT Ha 4 /]C
IJIABHOM ONTUYECKOM OCH JIMH3bI. DOKyCHOE paccTos- F !
Hue nuH3bl 50 cM. Bepmmna npsmoro yria C jexut

OJIMKe K LEHTPY JIMH3bI, YEM BEPILIMHA OCTPOro yria

A. PaccrostHue OT 1HeHTpa JHuH3bl 10 Touku C paBHO

YABOEHHOMY (POKYCHOMY pPacCTOSIHHIO JHH3BI (cM. pucyHok). [locTpoiite mzobpaxe-
HUE TPEYTOJIbHUKA U HAlIUTE TUIOIIAIb TIOTYYUBIICHCS PUTYPBI.

—

\ 4

Bo3MoxHOE penieHue

Jmnna katetoB AC=BC=a=+/2S5 =10 cMm. [nuny x

ropusoHTaiabHOro karera A'C' u300paxeHust HaX0AUM

1 1 1
1o popMyJie JIMH3bIL: + ——, OTKyJAa
2F+a 2F-x F
at . Jlnuua BepTuKansHoro katera B'C' m3obpa- ¢

X =
F+a
KEHUS paBHA a, TaK Kak 1Jig Hero d = = 2F.
Haiinem miommaas uzo0paxeHus:
1 a*> F F 5
S =—A'C’-B(C =—-. =S. =S ~41,7 cm>.
) 2 F+a  F+v25 6
OtBeT: S, ~41,7 cm®

Kpurepuu onieHKY BBITTOJTHEHUS 3a1aHUS banel

HpI/IBeﬂeHO IMOJIHOC PCHICHUEC, BKIIIOYAIOIICE CICAYIOIMHUE JICMCHTBI:

I) 3anucansbl Moa0KeHUSI TEOPUHU U HU3UIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH,
MIPUMEHEHHUE KOTOPHIX HEOOXOUMO ISl PEIICHUS 3a/1aul BHIOpaHHBIM CITO-
coO0M (B TaHHOM PEILIECHUU — hOpMYNblL TUH3bL O O8YX MOUEK HA 2/IABHOU
onmu4ecKkoli ocu),

IT) onucanbl Bce BHOBb BBOAMMBIE B pellieHre OyKBEHHbIE 0003HauYeHUsI Pu-
3MYECKUX BEIIMYMH (3a UCKAIOUEHUEM, BOZMONCHO, 0O03HAYUEHULL KOHCIAHM,
ykazauuwix 8 eapuanme KUM, u 0603nauenuil, ucnonrb3yemulx 8 YCio8uu 3a-
oauu),

IIT) mpencTaBiieH cXxeMaTHUYECKUNA PUCYHOK, TTOSICHSIIOIINN pelleHue.

IV) npoBeneHsl HEOOXOUMBIE MaTEMAaTHUYECKHUE MPeoOpa3oBaHus (J10MycKa-
eTcsi BepOanbHOE YKa3aHHe Ha UX MPOBEJCHUE) U PacUEThl, IPUBOIAIINE K
MPaBUILHOMY YMCJIOBOMY OTBETY (JIOITyCKaeTcs pelieHue "mo yactsiam" ¢
MIPOMEKYTOUHBIMU BBIUUCIICHUSIMU);

V) npencraBiieH NpaBUIIbHBIN OTBET C YKa3aHUEM €IUHUI] U3MEPEHHUS UCKO-
MOW BEJIUYUHBL.
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[TpaBunbHO 3amucaHbl Bce HEOOXOIUMBIE TOJOKEHUSI TEOpHH, HU3NUECKUE
3aKOHBI, 3AKOHOMEPHOCTU M IIPOBEIECHBI HEOOX0AuMBbIe ITpeoOpa3zoBanusd. Ho
MMEIOTCS CIEAYOIINE HEJOCTATKH
3anucH, COOTBETCTBYIOIIME OAHOMY wid obouMm myHkrtam: II, III u IV, —
IIPE/ICTABIICHBI HE B IIOJJHOM 00BEME WIIH OTCYTCTBYIOT.

NI
[Tpu ITOJIHOM npaBUIIBHOM PELICHUH JTUIITHUE 3a1IUCH, HE BXOJSALIUE B pe-
nieHue (BO3MOKHO, HEBEPHBIE), HE OTAEJIECHBI OT pelIeHUs (He 3a4€PKHYTHI,
HE 3aKJII0YCHBI B CKOOKH, PAMKY U T. II.).

NI
[Tpu [TIOJIHOM pemiennn B HEOOXOIMMBIX MaTEMaTHYECKIX TPpeoOpazoBa-
HUSIX WIA BBIYMCICHUSX JOMYLIEHbI OIIMOKY, U (MI1) mpeodpa3oBa-
HUSI/BBIYHUCIICHUS HE JIOBEJICHBI 1O KOHLIA

N
[Tpu ITOJIHOM pemieHnn OTCYyTCTBYET MYHKT V, HJIM B HEM JOITyLIEHA
omuoKa.

HpeI[CTaBJIeHBI 3aIIMCH, COOTBCTCTBYIOIKUC OAHOMY M3 CIICAYIOHIUX CIIYYACB:

— IIpencraBneHs! TOTBKO MOJTOXKEHHUS U (POPMYIIBI, BRIpaKaromue puznde-

CKHE 3aKOHBI, IPUMEHEHHNE KOTOPBIX HEOOXOAUMO IS pelIeHHS 3a1a4n, Oe3
KaKuX-TM00 npeoOpa3oBaHM ¢ X UCIOJIb30BaHUEM, HAPABIEHHBIX Ha pe-
IICHHUE 33]]a4M, U OTBETA.

nim
— B pemenun orcyrerByer OJAHA u3 ucxonusix gpopmyii, Heodxoanumas
IUISL pelieHus 3a1auu (MU YTBEPKIACHUE, JIeXkKalllee B OCHOBE PEILICHHUs), HO
MPUCYTCTBYIOT JIOTUYECKH BEPHBIE MPE0Opa30BaHusl C UMEIOLUMUCS HopMy-
JlaMU, HalpaBJICHHbIE HA pEeLICHUE 3aJa4H.

nim
— B OJTHOU u3 ucxoaubIX (hopMyIl, HeOOXOMMMBIX JUIS PEIICHHS 33129k
(WK B yTBEPKJICHUH, JICIKAILIEM B OCHOBE PEILICHMUS ), TOMYIIEHA OINOKa, HO
MPUCYTCTBYIOT JJOTHYECKH BEpHBIE MPEOOPa30BaHUS ¢ UMEIOIIMMHUCS (popmy-
JlaM¥, HalpaBJICHHbBIE HA PELICHUE 3aJa4H.

NJIn

— IIpencraBiieH TOIBKO MPAaBUIBHBIM PUCYHOK.

Bce cnyuan penieHust, KoTopble He COOTBETCTBYIOT BBILLIEYKa3aHHBIM KpPHUTE-
pUSIM BBICTaBJIEHUS OLIEHOK B 1, 2, 3 basna.
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Pa6ora 1 (3 6as1a)
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[IpencraBiien He copepxKaIIuil OITMOOK pUCYHOK. BbIOpaH crmoco0 pemeHust ucXoast U3
o100ust TPEYTOJILHUKOB 0€3 HEMOCPEACTBEHHOTO UCTIOIb30BaHUS (DOPMYJIbI TUH3HI,
MOJTyYeH BepHBIN 0TBeT. PaboTa oreHnBaeTcs 3 OaiaMu.
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Pa6ora 2 (2 6aJ1a)
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HecMoTpst Ha HepanMoOHAIBLHOCTh MaTEMaTUYECKUX MPeoOpa3oBaHUM, ydaluMmcs

MIOJTY4YeH MPABWIBHBIN OTBET B 00IIIEM BHUJIE, HO MPH BBIUUCICHUIX JIOMYIICHA OIMOKa.
PaGora ortenuBaercd B 2 Oajuia.
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Pabora 3 (2 6asi1a)
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[Tony4eH npaBUIbHBIA YUCIEHHBINA OTBET, HO HA PUCYHKE HE MPOBEACHO ITOCTPOCHUE

n300pakeHust TOUYKM A, TIO3TOMY OIleHKa CHUKEHa JI0 2 0ajlIoB.

Pabora 4 (1 6a1)
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Spgre- 2| AFEC F oS0t = £ aet
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[IpaBUILHO BBHIMIOJIHEH PHUCYHOK, B PEIIEHHWU OTCYTCTBYET (popmylia JIMH3BI, JJIMHA
ctopoHsl A C ompeneneHa U3 HEBEPHBIX MPEANOCHUIOK, YTO MPHUBEIO K HEBEPHOMY

OTBCTY. Pa6ota OLCHUBACTCsA 1 GannoMm 3a HaTMYHE IMPpaBUJIBHOI'O PUCYHKaA.
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Pabora 5 (0 6a110B)
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CnenaHo HEOOOCHOBAaHHOE YTBEPIKJICHHE O PABEHCTBE TUIOIIA/CH TPEYTrOJIbHUKOB, Ha
PUCYHKE OTCYTCTBYET ITOCTpPOCHHE H300pakeHHs Touku A. Pabora orenuBaercs 0
0aJuIoB.
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