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OCHOBHBIE TOAXOAbI K PASPABOTKE KUM EI'D 2011 r.

OcHoBHas 3ajlaya €IMHOI0 TOCYJAapCTBEHHOTO 3K3aMeHa 1o (u3MKe — ole-
HUTb TOATOTOBKY 1o ¢u3uke BoimyckHUKOB XI (XII) kiacco obmeo6pa3oBa-
TEJIBHBIX YUPEXKICHUM C LENbI0 0TOOPA BBIITYCKHUKOB JUJISl TIOCTYIUICHUS B CpeI-
HUE CIEIUaIbHbIC U BBICIINE YUYCOHbIC 3aBEICHMUS.

Ha »sx3ameHe uCHONB3yIOTCS 3aJaHUsl CTaHAAPTU3UPOBAHHON (POpPMBI —
KOHTpPOJIbHBIE u3MepuTenbHbie Matepuansl (KUM). B nensx obecneuenus cran-
JapTU3ALUU U3MEPEHHS €KETOHO CO3/IaI0TCS JOKYMEHTBI, PErilaMeHTUPYIOIIIE
pazpabotky KM EI'D. Pernamentupyromumu gokymentamu 2011 roga siBisi-
I0TCS:

— Konudukarop 31eMeHTOB cojiepkaHusl U TpeOOBAaHUN K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB 00111€00pa3oBaTeNIbHbIX YupexaeHuid ;uist EI'D o ¢usuke;

— Cnemudukanus KUM EI'D no pusuke;

— Hemonctpanmonnbiit Bapuant KUM s EI'D no dusuke.

CymiecTByroniasi B HAcTosIEe BpeMs KOHUEMIUS KOHCTPYMPOBAaHHUSA KOH-
TPOJILHBIX U3MEPUTENbHBIX MaTepuanioB EI'D no gusuke odecreynBaeT eMHCTBO
TpeOOBaHMI K 3HAHUSM U YMEHHSIM BBIITYCKHHUKOB 0011€00pa30BaTeIbHbIX yupe-
XKIeHW u  1mo3BosigeT dddextuBHO  auddepeHpoBaTh AaOUTYPUECHTOB
B COOTBETCTBUM C MX YpPOBHEM NOJArOTOBKHU 1O ¢usuke. KoHTposbHbIE U3MEpH-
TenbHble MaTepuaibl EI'D no ¢usmke nmpu3BaHbl BCECTOPOHHE OLICHUTH KaK ycC-
BOCHUE BBIMYCKHUKAMHM OCHOBHBIX COJIEpPXKATENbHBIX JIMHUA BCEX Pa3/eiioB
HIKOJIBHOTO Kypca (PU3UKH, TaK U CHOOPMUPOBAHHOCTh PA3NTMYHBIX YMEHUH.

[To cpaBHEHHUIO ¢ MPEABIAYIIMM FOJIOM B 9K3aMEHAIIMOHHON paboTe yMeHb-
1IeHo obiee yucio 3ananuid ¢ 36 10 35 3a cuer U3BMEHEHUs! CTPYKTYPbl BTOPOi
yacTu paboThl. B cBsI3M ¢ 3TUM MaKkCUMaJIbHBIN MEPBUYHBIN 0all cTtai paBeH Sl
6amty. Kpome TOro, BpeMst Ha BBITIOJIHEHHE PA0OTHI YBEJIMUYEHO /10 4 4acoB.

DK3aMeHalMoHHas: padoTa cOCTOUT U3 35 3ajaHul, pazinuyarmmxcs Gopmoit
IPE/ICTAaBIICHUS U YPOBHEM CIIOKHOCTU. B mepByro yacTh paboOThl BKIIIOUEHO 25
3a/1aHuii ¢ BEIOOpOM oTBeTa. BTOpas yacTh copep uT 4 3ajaHusi ¢ KpaTKUM OTBe-
TOM, pu 3ToM 3ananus Bl u B2 npeacrasistor coOoi 3a1aHus Ha yCTaHOBJICHHE
XapaKkTepa M3MEHEHMsI BEJIMYUH, ONMUCHIBAIOIIUX pa3IuyHble (U3HUECKHE MPO-
LIECChI WK sIBJICHMS, a 3ajanusi B3 u B4 — Ha ycraHoBiieHne cOOTBETCTBUS. Tpe-
Ths YaCTh SK3aMEHALIMOHHON pabOThI BKIIOYAET 6 3aJaHUI: OJJHY Kau€CTBEHHYIO
3a/layy W MSATh PAaCUETHBIX 3ajad, MPU BHIIOJHEHUU KOTOPBIX HYKHO MPUBECTH
pPa3BEpHYTOE pElLICHUE.

B sk3aMeHannoHHyto paboTy BKJIIOYEHBI 3a/1aHMsI 10 BCEM OCHOBHBIM COZEP-
KaTEJNbHBIM pa3ziesiaM Kypca (pU3MKH: MeXaHUKa, MOJEKYJsipHas (u3HuKa U Tep-
MOJMHAMHUKA, DJIEKTPOJAMHAMMKA, KBaHTOBas (uszuka. Kaxaplii sK3amMeHaIMOH-
Heiii BapuanT KM EI'D no ¢usuke conepuT 3agaHus M0 BCEM COACPIKATEIIb-
HBIM T€MaM MEePEYUCICHHBIX BBIIIE Pa3/eioB, a 0 HanboJiee BaXKHBIM TEMaM 3a-
naHust GoOpMyIIUPYIOTCS Ha Pa3HBIX YPOBHAX CIOKHOCTH. YHcio 3aaHuil mo pas-
JeJly TMPUMEPHO MPOMOPIUOHAIBHO y4eOHOMY BpPEMEHH, OTBOJUMOMY Ha €ro
U3y4YECHHUE.



B KM npexacraBneHsl 3ajianusi 6a30BOr0, MOBBIIIEHHOTO U BBICOKOT'O YPOB-
HEH CII0)KHOCTU. 3ajJaHus 0a30BOTO YPOBHS NPOBEPSIOT yCBOEHUE Hauboiiee
BOXHBIX (PU3NYECKUX MOHATHH M 3aKOHOB. 3aJIaHUS TOBBIIIEHHOTO YPOBHS KOH-
TPOJUPYIOT YMEHHE HMCIOIb30BaTh (PU3NYECKUE MOHATUS U 3aKOHBI JUIsl aHAIIM3a
00J1€€ CIIOKHBIX MTPOLIECCOB MJIM YMEHUE PEIIaTh 3aa4l Ha IPUMEHEHUE OJHOTO-
IByX 3aKoHOB (popmyn). K 3amanusiMm BHICOKOTO YPOBHS CIOKHOCTH OTHOCSITCS
pacueTHbIe 3a/1a4, KOTOpbIe TPEOYIOT MPUMEHEHHs 3HaHUN B U3MEHEHHOU WIIU
HOBOW CUTYyallHH.

OK3aMeHaIlMOHHBIE BApUAHTBI KOHCTPYUPYIOTCA TaKHM 00pa3oM, 94TOOBI 0bec-
NEYUTh IPOBEPKY PA3IUUYHBIX BUJOB JAEATEIBHOCTU: BJIAJICHUE OCHOBHBIM IOHS-
TUUHBIM allllapaToM MIKOJBHOTO Kypca (DM3HMKH, BIIAaJCHHE OCHOBAaMH 3HAHUUN
0 METOJaX HAy4YHOIO IO3HAaHMs, PELIEHUE 3a/lad Pa3jJuyHOro THIA U YPOBHS
CJIO’KHOCTH.

B Bapuanrtax 2011 roga npogoypkeHa JIMHUSA ITOCTEIIEHHOTO YBEJIMYEHHUS J0-
JM «Ka4eCTBEHHBIX BOIMPOCOB» MO (PU3UKE, TO €CTh 3aJaHUM, MPOBEPAIOMIUX IO~
HUMaHHE CyTH (PU3NYECKUX SBICHHUM, YMEHUN MPUMEHITh (HU3MUECKYIO0 TEPMHU-
HOJIOTHIO ISl ONIMCAHUS SIBJICHUM, a HE MPOCTO BOCHPOU3BOJNUTD T€ WM UHBIE 3a-
KOHBI U (opMyibl. Pacmupen quamna3oH mpoBepsieMbIX METOJOIOTUYECKUX yMe-
HUH, a TAKXKE 3alaHUI BBICOKOTO YPOBHSI CJIOKHOCTH, JUISI BBIIIOJIHEHHUSI KOTOPBIX
HE00X0IMMO 0OOCHOBAaHUE UCIIONIb3YyEMOM (PU3NYECKON MOJIETH.

Ha ocHoBe nepBUYHBIX OAJIJIOB, BBICTABJICHHBIX 3@ BBIIIOJHEHHUE BCEX 3a/IaHHUM
HK3aMEHAMOHHOW PabOThI, OCYIIECTBIIAECTCA MEPEBOJ B «TE€CTOBBIE» Oalibl MO
100-6amnpHOM 1miKane. PocoOpHaA30p €XEroAHO YCTAaHABIMBAET MO KaXKIOMY
00meo0pazoBaTebHOMY TMPEAMETY MHUHHUMAIBHOE KOJIW4YecTBO OamioB EID,
MOJITBEPKIAIOIIEe OCBOCHHE BBIITYCKHUKOM OCHOBHBIX OO0IIE0Opa30BaTEIbHBIX
IpOrpaMM CpeaHero (MOJTHOTO) OOIIeTo 0O0pa3oBaHUs B COOTBETCTBUU C TPeOO-
BaHUSAMHU (peepaTbHOrO TOCYIAapCTBEHHOTO O0pa30BaTEIbHOIO CTaHIapTa OC-
HOBHOTO 001Iero M cpeaHero (MoJHOTo) obmiero obOpa3oBaHus. MUHHMAabHAS
rpanuna EI'D no ¢usnke B TeueHue IByX JET yCTaHABIMBAJIACh Ha YPOBHE § mep-
BUYHBIX OayioB (50% ot 3amanmii 6a30BOTO YPOBHSI, OTBEYAIOIINX COACPKAHUIO
craHaaprta 6a3oBoro ypoBHs), uto B 2010 r. coorBeTcTBOBa)I0 34 TECTOBBIM Oai-
naM. J{ns TOCTHKEHUST MUHUMAJIbHOW TPaHUIbl HEOOXOUMO MPABHIBHO BBITION-
HUTbH COOTBETCTBYIOILIEE YMCIO 3a1aHUI 0a30BOr0 YPOBHS CIOKHOCTH (U3 IEPBOM
Y BTOPOM YacTeil padoThI).



2. POJIb 3AJJAHUM C PABBEPHYTBHIM OTBETOM
B CUCTEME EI'D 2011 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 2011 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: BHauaje 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.
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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'D 2011 r.

Ox3ameHanuoHHbd BapuanT EI'D mo ¢usuke 2011 r. BkiIrouaeT aBa TUa 3aaa-
HUN ¢ pa3BEepHYTHIM OTBETOM: KauecTBeHHbIe 3a1aun (C1) u pacuetnblie 3amaun (C2—
C6), K KOTOPBIM MpEJIArarTcs JIB€ pa3IndHble 0000IICHHbIE CXEMbl OLIECHUBAHMUS.

B marepuanax mist axkcneptoB EI'D o ¢usuke nist Kaka0ro 3ajaHust TPUBOJIUTCS
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 MPUBOJUT K CHIDKeHHIO Ha | v 2 6anna. HeBepHbiid
otBeT orieHuBaercs B 0 O0amioB. B cucteme oneHuBaHMs yu4TeHbl HaMOOJIEe TUITUYHBIC
OIIMOKMA WJIM HEIOYEThl, JOMYCKaeMble YYalIUMUCS, U ONpPENeNICHO UX BJIUSHUE Ha
OlLICHUBAHUE.

3.1. Cxema ouenunBanus 3aganuii C1

KauectBennsle 3amaun C1 npenmnonararoT mOCTPOCHUE TECTUPYEMBIMU OOBsICHE-
HUS C ONIOPOM HAa U3yYEHHbIE (PU3NYECKHE 3aKOHOMEPHOCTH WM SIBJICHUS U OTBETA HA
BOIPOC O TOM, KaK U3MEHWIUCH T€ WM UHbIC (PU3NUECKUE BEIHMUNHBI, XapaKTEPU3YIO-
1Y€ OMKUCHIBAEMBIN MPOLIECC.

TpeOoBaHus K MOJIHOTE OTBETA MPUBOJATCA B caMOM TeKcTe 3ajgaHus. Kak mpa-
BUJIO, BCE 3a1aHUSI COJIEPKAT:

A) tpeboBanue k (opMmynupoBke oTBeta — «Kak uszmenumcs ... (MOKa3zaHue
npudopa, pusndeckas BeIUIuHa)» WK « Onuwiume 08UdNCEHUE ... »),

b) TpeboBaHue NMPUBECTU Pa3BEPHYTHIM OTBET C 0OOCHOBAHUEM — «OOBACHUME
.ty YKA3a6, KAKUMU DUIUYECKUMU ABNEHUAMU U 3AKOHOMEPHOCMAMU OHO B6bI36AHO»
WIH «...NOsACHUMme, yKasae, kakue usuyueckue 3aKkOHOMepPHOCU 6bl UCHONb308ANU OIS
00BACHEHUY.

Kak npaBuio, B 00pasiie BO3MOXHOIO pEIICHUs MPaBUWIbHBIN OTBET U OOBsICHE-
HUE BBIJICISIFOTCS OTJCJIBHBIMU IIYHKTaMU. B KpuUTepHsaX OoLeHUBaHUS IPUBOJUTCS I1€-
pEUEHb SBJICHUI U 3aKOHOB, HA OCHOBAHUU KOTOPBIX CTPOUTCSI 0ObSICHEHUE.

OO0o01eHHass cxeMma, HCIoJib3yeMasi MpU OLIEHMBAHWU KAadyeCTBEHHBIX 3ajay
B EI'D 2011 r., npuBeeHa HIXKe.



Ob6ob6wennan cxema oyenueanus 3aoanui C1

KpI/ITepI/II/I OLICHKM BBIITOJIHCHUA 3aaHUA

bamel

[IpuBeneHO MONMHOE NPABUIIBHOE PEIICHNE, BKIIOYAIOIIEE MPAaBUIIbHBIM
OTBET (B IaHHOM CIy4ae — popmynupyemcs omeem), U MOJIHOE BEPHOE
00BsICHEHHE (B JTaHHOM CJIy4ae — VKA3bl8Aemcsl CHOCKA HA NYHKMbl
6 obpasye peuienus) C yKazaHHEM HaONIOJaeMbIX SBICHUN M 3aKOHOB
(B 1TaHHOM CIIy4ae — nepeyucisaiomcs A61eHUs U 3aKOHbL).

[IpuBeneHo pemenne, U JaH BEPHBINA OTBET, HO UMEETCs OJINH U3 ClIe-
OYIOIIUX HEJOCTATKOB:
— B OOBSCHEHUU COJIEPKATCs JUIIb OOIINE pacCcyXaeHus 0e3 MpUBI3KH
K KOHKPETHON CHUTYyaIllH 3a/la4yM, XOTs yKa3aHbl BCe HEOOXOAUMBIE (pu-
3UYECKHE SBJICHUS U 3aKOHBI,

N
— pacCyXJIeHMs, NPUBOIAILINE K OTBETY, IPEACTABICHBI HE B IIOJHOM
0o0BbeMeE WM B HUX COAEPKATCS JIOTUUECKUE HEOUYETHI,

N
— YKa3aHbl HE BCE (PU3MYECKHE SIBJICHUS M 3aKOHBI, HEOOXOJIUMBIE IS
IIOJIHOTO IIPABUJIBHOIO PELICHHS.

[IpencraBneHsl 3amucH, COOTBETCTBYIOIIME OJHOMY W3 CIHEAYIOIINX
CIIy4aeB:
— IPUBEJICHBI PACCYXK/CHUS C YKa3aHHEeM Ha (PU3UUYECKUE SBJICHUS U 3a-
KOHBI, HO JIaH HEBEPHBIN WJIN HEMOJHBIA OTBET,

NI
— TIPUBEICHBI PACCYKICHUS C YKa3aHUEeM Ha (DU3UYCCKUE SIBIICHUS U 3a-
KOHBI, HO OTBET HE JIaH,

NI
— MPEACTABIICH TOJIBKO MPABUIHHBINA OTBET O€3 000CHOBAHUH.

Bce ciyuyam penieHusi, KOTOpble HE COOTBETCTBYIOT BBIILIEYKa3aHHBIM
KpUTEPUSIM BBICTABJICHHSI OLIEHOK B 1, 2, 3 Gaua.

Cpenu 3amau C1 BcTpeuaroTcs 3aJlaHusl ¢ JJONMOJHUTENbHBIMU ycioBusiMu. Ha-
pUMED, TONOJHUTEIBHO K OOBSICHEHUIO TIPEIIaraeTcs 1300pa3suTh CXeMy 3JIEeKTpUye-
CKOM LENH WIM PUCYHOK C XOJIOM JIydyed B ONTHUYECKOM cucteMe. B 3TOoM ciydae
B OIIMCAHUE MOJIHOrO MPAaBUIBHOIO PELIEHUSI BBOAUTCS €IIE OJUH ITYHKT (BEpHBIA pH-
CYHOK WM cxema). OTCYyTCTBHE pHUCYHKA (WJIM CXE€Mbl) WM HaJU4He OLIMOKH B HHUX
OPUBOIUT K CHIDKeHHIo Ha 1 Oamn. C apyroil CTOpOHBI, HAIWYUE MPABHIBHOTO PH-
CYHKa (CXEMbl) IPU OTCYTCTBHM JIPYTMX 3JEMEHTOB OTBETA JAa€T BO3MOXHOCTh y4a-

niemMycs noiayyuts 1 Gam.
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3.2. Cxema ouenuBanus 3aganuid C2—C6

3amanus C2—-C6 mpeacraBistoT cobol pacueTHble 3anaud. B Tekcrax 3amaHuii
HeT yKa3aHUM Ha TpeOOBaHMS K IMOJHOTE PEIICHUS, 3Ty (PYHKIIMIO BBITIOIHSAET 00IIas

HUHCTPYKIIHSI.

B xaxxnoM BapuaHTe 3K3aMeHaIlMOHHOU paboThl niepen 3aaanusiMu C2—C6 TpeTh-
€l yacTH NpuBeJIeHA HHCTPYKIIMS, KOTOpas B IIEJIOM OTpa)kaeT TPeOOBaHUSI K IMOJTHOMY

MMPpaBUJIbHOMY PCHICHUIO PACUYCTHBIX 3a1a4.

Ilonnoe npasunvroe peuwrenue Kasxcooiu usz 3aoay C2—C6 001xcHo 6KTI0UAMb 3AKO-
Hbl U hopMynbl, nPUMEHEHUE KOMOPBIX HE0OX00UMO U OOCMAMOYUHO 0N PeUleHUA

3(10(11!”, a makKoce mamemamuuecKue npeoﬁpa3oeauuﬂ, pacuembsl C HUC/ICHHbBIM

omeemom u, npu HeoOX00UMOCMU, pUCYHOK, HOACHAIOWUIL PeuleHUe.

Ob6o06wennan cxema ouenueanus 3aoanui C2—C6

KpI/ITepI/II/I OLICHKH BBLIITOJIHCHUA 3a1aHHS

bamsr

[IpuBeneHo MOJHOE MPaBUIIBHOE PEIICHHE, BKIIOYAIOUIEE CIICTYIOIINE
AJIEMEHTBI:

1) BepHo 3ammcanbl (HOPMYJIbI, BbIpaXarouiue (U3MUECKHE 3aKOHBI,
OPUMEHEHUE KOTOPbIX HEOOXOAMMO JJisi pEeUIeHUs 3a/1a4yd BbIOpaHHBIM
croco0oM (B JAHHOM PEUIEHUU — NepeyUcIsaiOmcs UCHONb308AHHbIE
8 A8MOPCKOM peleHul 3aKoHbl U popmyvl);

2) npoBeeHbl HEOOXOAUMbIE MaTeMaTUYECKUE MPeoOpa3oBaHus U pac-
YeTbl, MPUBOSAIINE K IPABUIHBHOMY YMCIOBOMY OTBETY, U MPEACTaBIECH
OTBET (C YKa3aHUEM €IMHUI] U3MEPEHUS); IIPU ITOM JIONyCKAETCs penie-
HUE «I10 YacTsIM» (C TPOMEKYTOUYHBIMH BBIUMCICHUSIMU).

3

[IpencraBneHHoe penIeHUE COACPKUT 1. | MOJHOTO PEUICHUS, HO UMEET
OJIMH U3 CIIEIYIOUIUX HEJIOCTATKOB:

— B HEOOXOAMMBIX MAaTeMAaTHUYECKUX MPEeOOpa30BAHUSX WM BbIUUCIIE-
HUSX JOMyIlleHa olnoKa,

NJIN
— HE0OXO0IUMbIE MAaTeMAaTHUYECKHE MPeoOpa3oBaHUs U BbIYUCIEHUS JIO-
TUYECKU BEPHBI, HE COJEPKAT OIUOOK, HO HE 3aKOHYEHBI,

NJIN
— HE MpecTaBiIeHbl TpeoOpa3oBaHus, TPUBOALIINE K OTBETY, HO 3alu-
CaH MPaBWIbHBIA YMCIIOBOM OTBET WUJIM OTBET B OOIIEM BU/IE,

NJIN
— peIIeHUE COACPKUT OIMMOKY B HEOOXOAMMBIX MaTEMAaTHUYECKUX IIpe-
00pa30BaHMSIX U HE JOBEIECHO J0 YUCIOBOIO OTBETA.
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[IpencraBiensl 3amucH, COOTBETCTBYIOUIUME OJHOMY U3 CIEAYIOIIMX 1
CITy4aes:
— IPEJICTABIICHBI TOJIBKO TMOJIOXKEHUS U (DOPMYJIBI, BEIpaKaroIue husu-
YEeCKHe 3aKOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO JJIsi PEIICHHS 3a-
naun, 0e3 Kakux-aubo mpeoOpa3oBaHMil C WX HCIOJIb30BAHMEM, Ha-
IIPABJICHHBIX HA pENICHUE 3a]]a4H, U OTBETA,

NJIN
— B pemennn otcyTcTByeT OJIHA u3 nucxomusix ¢hopmys, HeoOXoaumas
JUTSI petieHus 3a/1a4uu (UM yTBEPKIEHUE, JIe)KAIee B OCHOBE PEIICHHUS ),
HO TPUCYTCTBYIOT JIOTUYECKU BEPHBIE TPEOOPA30BAHUS C UMEIOIIIUMUCS
dbopMynamu, HampaBIeHHbIE HA PEIICHUE 3aa49H,

NJIN
— B OJTHOM 13 ncxoausix GopmyI1, HEOGXOXMMBIX ISl PEIICHHS 3a/1a-
g (WM YTBEPXKICHUH, JISKAIIEM B OCHOBE PEIICHHS), IOMyIICHa
omuOKa, HO TMPHUCYTCTBYIOT JIOTMUECKH BEpHBIE MPeoOpa3oBaHUs
¢ uMeronMMucs GopmysiaMu, HaITpaBJICHHBIC HA PEIICHUE 3a/1a4u.

Bce ciyuau penienusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM 0
KPUTEPHSIM BBICTABJICHHSI OLICHOK B 1, 2, 3 Gaia.

Bo3mooicuvie uzmenenusn ¢ 0606uiennou cucmeme ouernusanus 3aoanuii C2—C6

1. Pan pacueTHbIX 3ajauy He TpeOyIOT MOJYYEHHUS YUCIOBOrO OTBeTa. B 3TOM
cllydae B ONMCAHMU MOJHOIO IMPAaBUIBHOIO OTBETa CHUMAETCS yKa3aHHME Ha HE00XO-
JMMOCTb YUCJIOBOTO OTBETA. PenieHne cuuTaeTcss mOJIHBIM U BEPHBIM, €CJIA IIPEACTAB-
JIEH MPaBUJIbHBIA OTBET «B 001eM BHie». COOTBETCTBEHHO, B KpUTEpHUAX Ha 2 Oasuia
CHUMAIOTCS YCJIOBHSI, CBSI3aHHbBIE C OLUMOKON B BEIYMCIICHUSX.

2. B KHM Bcrpedaercs psn 3anad, IPpU PEUICHUU KOTOPBIX 0043amesibHO Bbl-
IIOJIHEHHE pucyHKa. Hanpumep, 3T0 3a1a4u 110 TEOMETPUYECKON ONTHKE, IIE€ PUCYHOK
HOSICHSET XOJ JIyde M BBeIECHHble 0003HAUECHUs BEIMUYMH. B 3TOM ciyuyae Hanuuue
PUCYHKA OTOBAapMBAETCS B YCJIOBHHM 3a/1a4d, a B KPUTEPUM ITOJIHOTO IPABHIIBHOIO pe-
IIEHHUs BBOJAMTCS YCJIOBHE Hajnuuue pucyHka. OTCyTCTBUE pHUCYyHKa B paboTe (Wiu
omnOKa B PUCYHKE) IPUBOJUT K CHU)KEHMIO OLEeHKU Ha 1 Oami. C apyroil CTOpOHBI,
HQJIWYUE TOJBKO OJHOIO IPaBUIBHOIO PUCYHKA (HAPUMEpP, BEPHOIO MOCTPOEHUS
M300paXkeHUsl B IMH3€) 1a€T BO3MOYKHOCTD IIOJIyUUTh 3a pelieHue 1 oam.

3. OueHuBaHMEe 3a/a4, B yCIOBUSX KOTOPBIX MPUBOIATCS (ororpaduu peasb-
HBIX 3KCIIEPUMEHTOB, YYUTHIBAET HEOOXOAMMOCTh NPABUIBHOU 3anucu nOKa3aHuil
npubdopoe. B 5TOM cilydae B KPUTEPHUH ITOJHOTO IPABUIBHOIO PELIEHUS BBOJIUTCS yC-
JIOBME BEPHOM 3alMCH IMOKa3aHUU W3MEPUTENbHBIX NprOOpoB. Ecin ke mokazaHwus
npuOOpOB B pabOTE IK3aMEHYEMOTI'0 3aIIMCAHBI HEBEPHO U OTKJIOHEHHE B 3aIMCH IIpe-
BBIIIAET LIEHY JEJIEHUs IPUOOpa, TO OLIEHKA CHUKAETCS Ha OJUH OaJL.
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Kommenmapuu k 06006uwiennoii cucmeme oyenueanus 3aoanuii C2—C6

1. Pemenue yyanierocst MOXeT UMETH JIOTUKY, OTJINYHYIO OT aBTOPCKOM JIOTUKH
pelieHus (aJpTEpHATUBHOE penieHue). B aTom cilydyae sKcnepT OLEHMBAET BO3MOXK-
HOCTb PEIICHUsI KOHKPETHOM 3a/1a4i TeM ciocoO0M, KOTOPBIN BbIOpan ydamuiics. Ec-
JM XOJ PEIICHUs yYallerocsi AOIMyCTUM, TO 3KCIEPT OLEHUBAET MOJHOTY U IPaBUIIb-
HOCTb 3TOI'0 PELIEHUS] HA OCHOBAHMHM TOI'O CIIMCKAa OCHOBHBIX 3aKOHOB, (POPMYJ WU
YTBEPKACHUI, KOTOPBIE COOTBETCTBYIOT BHIOPAHHOMY CIIOCOOY pELICHHUS.

2. Ecnu B pemieHuu 3a7auu 3ayucanbl yTBEPKICHUS, 3aKOHBI WIH (POPMYJIBI, KO-
TOpPbIE 3aT€M HE UCIOJIb30BAIUCH B XOJ€ PELICHMS, TO OIIMOKH B 3TUX 3AIUCAX HE
BJIUSIIOT HAa OLIEHUBAHUE U HE SIBJISIOTCS. OCHOBAHUEM JUISI CHUYKEHHSI OLIEHKH.

3. B HacTtosiee BpeMs NpU pELIeHUH 3a1aHUil C pa3BEpPHYThIM OTBETOM HE Tpe-
OyeTcsl 3alMCH KaKUX-IM0O KOMMEHTApUEB 00 HCIIONb3YEMBIX 3aKOHAX WIH (HOpMY-
Jax, IepeBO/ia BCEX 3aJaHHBIX B yCIOBUHU 3a1auu puznyeckux BeauunH B CU u npo-
BEPKHU MOJyYEHHOTO OTBETa «B OOIIEM BHUIE» IO €AMHULIAM H3MEPEHUS BXOJSIINX
B HEr'O BEJINYMH.

4. OtcyTCTBHE NPOMEKYTOYHBIX O3TAllOB MEXKIY IE€PBOHAYAIBHOM CHCTEMOMU
YpaBHEHUN U OKOHYATEIHHBIM OTBETOM (T. €. MAaTEMAaTUYECKUX MpeoOpa3oBaHMil) CITy-
KUT OCHOBAHUEM JJIsI CHUKEHHSI OLeHKH Ha | Gamn (cMm. oOllue KpUTEpUU OLICHKH).
Opnako gomyckaercsi BepOajabHOe yKazaHHe Ha MPOBEACHHE MpeoOpa3oBaHuil 0e3 ux
areOpanyecKon 3aucH C NPeIOCTaBICHUEM UCXOJHBIX YPAaBHEHUH U pe3yJIbTaTa 3TO-
ro mpeodpazoBaHusl.

5. BcerpedaroTcs ciayyau, KOI/Ia YYEHUK MPEACTAaBISET pELICHUE 3a/1adu, B KO-
TOPOM «IIOJAMEHSETCS» YCIOBHE 33a4H, ONpeaeseTcs Apyras (u3nueckas BeIUIHHA.
3/1ech MOXKHO paccMaTpUBaTh TPU BapHUAHTA.

o Ecnm B 3amanun TpeboBaigoch OMpeeNnuTh OTHOIICHUE BeandnH «A/B», a Tec-
TUPYEMBIN ompenenusl 3HaueHue oTHouieHus «B/A», ToO 3To He cuuTaercs
OIIMOKON MM MOTPEIIHOCTBIO.

o Ecim nonMeHa cBOAMTCS K TOMY, YTO y4YalllMHCS ONPEAENINI HE Ty BEJIHYHHY,
KOTOPYIO TpeOOBAIOCh pacCYUTaTh MO YCIOBHUIO 3a7aud, a JPYyryro (Ipu ycio-
BUU, YTO MOJYYEHHBI OTBET MOXHO CUMTATh MPOMEXYTOYHBIM 3TAIOM IIPU OII-
penesieHnn TpeOyeMol BEIMYMHBI U IIPU 3TOM B JIPYTUX BapUaHTax He TpeOyer-
Csl ONPENENNTh UMEHHO HAaWJECHHYI0 TECTUPYEMBIM BEJIMYHHY), TO 3TO MOXET
OBITH OTHECEHO K OIIMOKE TOTO K€ MOPSIKA, YTO U OMIMOKHU B IPEOOPa30BAHUSX.

o Ecnm e nmoagMeHa cBOAUTCS K PEIICHUIO 3a1a4M, IPEICTABICHHON B IPyTOM Ba-
pHaHTE 3K3aMEHALIMOHHOM padOoThl, TO TaKOE pelieHne oueHuBaercs 0 6aoB.
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4. IHPUMEPBI OHEHUBAHUA OTBETOB
HA 3AJAHUSA C PASBEPHYTBIM OTBETOM

4.1. IlpuMepsbl oneHUBaHUA 0TBEeTOB Ha 3aganue C1

3aganmue 1

B unnuHapudeckom cocyne IO MOPIIHEM JJIMTEIIBHOE BPEMsI HAXOIATCA BOJA W €€ map.
HOleeHB Ha4YMHAIOT BABHUI'AaTb B COCY . HpI/I OTOM TEMIICPAaTypa BOAbLI U I1apa OCTACTCA HC-
u3MenHoi. Kak Oyner MeHSTbCs MpH 3TOM Macca KUAKOCTU B cocyae? OTBET MOsICHUTE, yKa-
3aB, KaKHu¢ CI)I/IBI/ILIGCKI/IG 3aKOHOMCPHOCTH BbI UCITOJIL30BAJIN JJIA 0OBSICHEHHS.

OO6pazel] BO3MOKHOTO PEIICHHS

1) Macca KUAKOCTH B cOCy/ie OyIeT yBEIMUNBATHCS.

2) Bona u BOJASHOW map HAXOASATCSA B 3aKPBITOM COCYJE IJUTEIbHOE BPEMS, IIO3TOMY
BOJISIHOM TIap SIBJISIETCS] HACBIILICHHBIM.

3) Ilpu BaBUraHUM MOPUIHS MPOUCXOJIUT M30TEPMHUUECKOE C)KAaTUE Mapa, JaBjeHHE U
TUIOTHOCTH HACHIIIEHHOTO Mapa B 3TOM Ipoliecce He MeHstoTces. CienoBaTeNnbHO, 0y-
JIET TPOUCXOAUTH KOHJICHCAIIMS TAPOB BOJIBI.

Kpurepnn OLIEHKHU BBITOJIHEHUS 331aHUS bayel

[TpuBeneHO MONHOE MPaBUIBLHOE PEIICHHE, BKIIOYAIONICe MPAaBUIBHBIN OTBET
(B TaHHOM Ccyuyae — yBEJIMYEHUE MAcChl JKUJKOCTH, M. 2) U TMOJIHOE BEPHOE
oOBsicHeHue (B TaHHOM city4ae — 1. 1) ¢ ykazaHueM HaOJII01aeMbIX SBJICHUN U 3
3aKOHOB (B JJaHHOM CIIy4ae — 8005HOU NAp CMAHOBUMCS HACLIUWEHHbIM, He3d-
BUCUMOCTb NIOMHOCMU (0ABIeHUs) HACHIWEHHO20 napa om 00vema npu OaH-
HOU memnepamype).

IIpuBeneHo penienue, U JaH BEPHBINA OTBET, HO UMEETCSI OJINH U3 CIEAYIOIIUX
HEJIOCTaTKOB:
— B OOBSCHEHUM COJepXaTcs JIMIIb OOIIME paccyXIeHust 0e3 MPUBSI3KU K
KOHKPETHOI CUTYyalllH 3aJ1a4M, XOTS YKa3aHbl BCe HEOOXOANMBbIE (PH3NUecKue
SBJICHUS Y 3aKOHBI,

NJIn 2
— paccyKJIeHus, IPUBOSILINE K OTBETY, MPEACTABICHBI HE B IMIOJIHOM 00beMe
WU B HUX COJIEPKATCA JIOTHYECKUE HEOYETHI,

NJn
— yKa3aHbl He Bce (DU3MUYECKUE SIBICHUS U 3aKOHbI, HEOOXOUMBIE JJIs1 IOJTHOTO
IIPAaBUJIBHOI'O PELLIECHHUS.

IIpencraBieHb! 3a11MCH, COOTBETCTBYIOLIME OJJHOMY U3 CIEAYIOIIMX CIy4acB:
— IPUBEICHBI PACCYKACHUS C YKa3aHUEM Ha (PU3NYECKUE SBJIECHUS U 3aKOHBI,

HO JIJaH HEBEPHBIN WJIM HETIOJIHBIN OTBET,
nJm

— MPUBECHBI PACCYKICHUS C YKa3aHUEM Ha (U3NYECKHUE SBIICHUS U 3aKOHBI, !
HO OTBET HE J1aH,
NN
— MPeACTaBJIEH TOJIbKO IPAaBUIIbHBIA OTBET 6€3 000CHOBAHMH.
Bce cityyau pemenus, KOTOpble He COOTBETCTBYIOT BBILIEYKa3aHHBIM KPUTE- 0

pHUsIM BBICTABJICHUS OIICHOK B 1, 2, 3 Ganna.
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Ipumep 1.1 (2 6as1a)

Ct Maeeq scyprocry 4 cocype Dypem  Yfbettrdttbamscd
mau . K WHekbLUCH Ll DDl .mmye//wto

napa  gacms mﬁayne/zew/m b wckpuoems.

BepHblil 0TBET, HO pacCcy X ACHUs, TPUBOASIINE K OTBETY, IIPEACTABICHBI HE B ITOJHOM
oobeme. OTCYTCTBYET yKa3zaHHE Ha HE3aBUCHMOCTh IIOTHOCTH (JaBJICHMS) HACKIIIECH-
HOTO T1apa oT o0beMa IpH JAHHOHN TeMIeparype.

IHpumep 1.2 (2 6as12)
C4. MACCA MUAKOCTU b COCYAE YBEAUMUBAETCA nocnE BABUTAHUS & HEMD
OPLIHA , TAK KAK PA3, HAXQAS LLAUCST 40 3TOCY B COCYAE , KOHAEHCULPYeTCH
N NPEBPRULACTCA B WP KUAKOCTH WU 3Ak TOMO 4TO OGLEM pO3AYXA B COCYAE

YMEHbluAeTC A (PU  Heuz MEHHOU TeMNePATYPE.

[IpuBeneH BepHBIN OTBET, HO yKa3aHbl HE Bce (DU3UYECKHUE SIBJICHUS U 3aKOHBI, HEO0-
XOJAUMBIE JJIS ITIOJIHOT'O IIPaBUIIBHOTO PELICHUS

Hpumep 1.3 (1 6a11)

A Berggbue cuempnus hopwens 4 06%e M co-
el et .

AP C A AR boypac-
MWW (%%uqco-@ 'aﬁ%ﬂfﬂem Mgy Koyogwu

28 hapdlu MR hapet & koqundg 8
gogg, /;"o %mew /@&7/64/0 7,&%4m?f€ a

[IpuBeneH BepHbIA OTBET 6€3 HE0OXO0AUMBbIX 0OOCHOBaHUM.

Ipumep 1.4 (0 6a110B)

/) W%W ime WMo Kot
1) Hem bmpturpn wimstrmtbsl ismsppitle S rpuctom -
UW WS LRI | Aot 1t dispuim
WKW WWWW/W”Z/%WW
M/W%KW,
Lusspbg ittty memw

OTcyTCTBHE BEPHOTO OTBETA, HEBEPHbBIE OOBSICHEHHUS.
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Hpumep 1.5 (0 6a110B)

&

Larer  mgporrn 4 Yuntighomersore  rpiype ke per

Wb rep pedicibnert  pehgim Jne twe o gmo
o e e
Dabnene 4 cocgpe  nobsrsmser.

HpI/IBCI[CH HeBepHLIﬁ otBeT. OO0OCHOBAHHUS U YKa3aHuA Ha ABJICHUSA U 3aKOHBI OTCYTCT-

BYIOT.

3aganue 2

Oxo010 HEOOJBIION METAIITMYECKON TUIACTUHBI, YKPEIUICHHOW Ha U30JUPYIO-
el MOJCTaBKe, MOJBECUIIN HA JUIMHHOW IIEJIKOBOW HUTH JIETKYI0 METAJLIU-
YECKYI0 HE3apsKeHHYI0 TWiib3y. Korjga miacTUHY MOJCOCIUHWIN K KIEMME
BBICOKOBOJIbTHOTO BBINIPSMUTEIIS, MOJAAB HAa HEE IOJOXKUTEIbHBIN 3apsi,
T'UJib3a MPUILUIA B ABMKeHHE. ONUIINTE JBUKEHUE THIb3bl U OOBSICHUTE €TO0,
yKa3aB, KaKUMH (PU3UYECKUMU SIBICHUSMHU U 3aKOHOMEPHOCTSIMUA OHO BbI3Ba-
HO.

O0pa3zer BO3MOKHOTO PELIECHHUS

1) I'unb3a npuTSHETCS K IUIACTUHE, KOCHETCS €€, a MOTOM OTCKOYUT U 3aBUCHET
B OTKJIOHEHHOM COCTOSIHUH.

2) Ilox npeWicTBUEM RIIEKTPUYECKOIO MOJS IJIACTUHBI M3MEHUTCS paclpeleeHHe
AJIEKTPOHOB B TMJIb3€ U MPOU3OMIET €€ ANIEKTPU3aIs: Ta €€ CTOPOHa, KoTopast OJu-
ke K IJIaCTUHE (JieBas), OyJleT UMEeTh OTpULIATEIbHBIA 3apsi/l, a MPOTUBOIOJIOKHAS
CTOpOHA (TpaBasi) — MOJOXKUTENbHbIA. [10CKONBKY cria B3aMMOAEHCTBUS 3apsKEH-
HBIX T€Jl YMEHBIIAETCS C POCTOM PACCTOSHUS MEXAY HUMH, IPUTSHKEHHUE K IUIACTH-
HE JIEBOW CTOPOHBI T'MJIB3bI OyeT OO0JIbIe OTTAIKUBAHUS MPABOW CTOPOHBI THIIB3bI.
['unb3a OyAeT npuTArUBaTHCS K IUIACTHHE U JBUTAThCS, IOKA HE KOCHETCS €e.

3) B MOMEHT KacaHus 4acTh IEKTPOHOB MEPEHIET ¢ TUiIb3bl Ha MOJOKUTEIBHO 3a-
PSOKEHHYIO TUIaCTUHY, THIIb3a IPUOOPETET MOJIOKUTENbHBIHN 3aps/l U OTTOJIKHETCS OT
TENnepb YK€ OJJHOMMEHHO 3apsyKEHHOM IJIaCTUHBI.

4) Ilox nelicTBUEM CUJIbI OTTAJIKUBAHUS TWJIb3a OTKJIOHUTCA BIPAaBO M 3aBUCHET
B TIIOJIOKEHHUH, KOTJa PaBHOJEHCTBYIOMIASI CHJIBI AJIEKTPOCTATHUECKOTO OTTAJIKUBA-
HUSl, CWJIbI TSDKECTH M CWJIBI HATSDKEHMSI HUTH CTAHET paBHA HYJIIO.

Kpurepuu OLIEeHKHU BBITOJIHEHUS 3a1aHNs bajubl

[IpuBeneHO TOJIHOE MPaBUIBLHOE PEIICHUE, BKIIOYAIONIEE IPABMIIBHBIN
OTBET (B JJAHHOM CJIy4ae — ONUCAHUE OBUNCEHUs 2UNb3bl, T1.1), U TOTHOE
BepHOE OOBsICHEHHE (B TaHHOM cllydyae — 1.2—4) ¢ ykazaHuem Habitoae-

MBIX SIBJICHUH M 3aKOHOB (B JIaHHOM CIIy4ae — JJ1eKmpu3ayus 60 6HeuHeM 3
noie u npu KOHMAKmMe C 3apSANCEHHbIM MEeNoM, 83aumooelicmeue 3apsi-
JHCEHHBIX mell).

[TpuBeneHo penieHne, U 1aH BEpHBIN OTBET, HO UMEETCsl OJIMH U3 CIEAYIO- 2
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IIUX HEJIOCTATKOB:
— B OOBACHEHUH COJEp)KATCS JIUIIb OOIIUE pacCyXIAeHUs 0e3 MPUBSI3KU
K KOHKPETHOM CUTyalluu 3a/1aud, XOTs yKa3aHbl Bce HEOOXOAUMbIe (Pu3u-
YECKHUE SIBJICHUS U 3aKOHBI,

N
— paccyXICHHUs, MPUBOIAIINE K OTBETY, MPEJCTABICHBI HE B MMOJHOM 00B-
eMe, WM B HUX COJACPIKATCS JIOTHUECKHE HEJI0UETHI,

NI
— YKa3aHbI He Bce (PM3MUCCKHE SIBIICHHUSI M 3aKOHBI, HEOOXOIUMBIE JJIST TTOJI-
HOTO MTPABHJILHOTO PEIICHUSI.

I[IpencTaBieHsl 3alKCH, COOTBETCTBYIONIME OJHOMY U3 CIICAYIOLIHX CIIy-
YacB:
— OPUBCACHBI PACCYXKACHWA C YKa3aHUCM Ha (1)I/I3I/I"I€CKI/IG SABJICHUA U 3aKO-
HBI, HO JIaH HEBEPHbII WITH HETIOJHBIH OTBET,

NJIN
— IPHUBEICHBI PACCYK/ICHUS C yKa3aHUEM Ha (DH3UYCCKUE SBICHHS U 3aKO0-
HBbI, HO OTBCT HC OaH,

nJIn
— IPEJICTaBJIEH TOJBKO MPaBUJIbHBIN OTBET 0€3 000CHOBAHUM.

Bce ciyuau perienus, KOTopble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPH-
TEepUSM BBICTABJIICHHS OIICHOK B 1, 2, 3 Gaia.

IIpumep 2.1 (3 6as12)

f/ é %’Wr Aojwfj-bm vy 44!6@4«){*‘9” wasgp- 3 Lo ln oy
*/(Q A g poln Grm\arss 18405 (F),
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IIpuBeeH BEpHBIN OTBET U PACCYXKICHUS, IPUBOISIIIUE K OTBETY.

IIpumep 2.2 (2 6as1a)
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[IpuBeaeHbI HETIOIHBIE PACCYKIEHUS, HO JIaH BEPHBIN OTBET.

IIpumep 2.3 (2 0a1a)
pc l,p%%oﬂz MO WAL NOLPILTTLUHI | DA povl
Uit ML CXM afmx&w?& K 00T,
| %ww ¢ W/WW
jﬁ l www,awﬁ%wu nleusiil
T CHOROIIPAL, . DT GubTTE
PYL OF G, TR COMRPORET LA pLoy W

A .
i
s «é L"/ \ r[z._-?
1 1 .
I[aH BCpHI:;IfI OTBCT O ABH)KCHHM T'MJIb3bl, HO IIPUBCACHBLI HCIIOJIHBIC PACCYXXACHUS, B
KOTOPBIX €CThb HCAOYCTHI.

IHpumep 2.4 (1 6aw1)
o4 ntee. 1O ?cuag.,uu/ b kettetriece EtCowo-
%:;wow %%M , r7Lu I Celt n,a&p,a/f ree
HEE  NOAOPRLEMe IVl Wf‘ e €

Ml — MG MOt et 7 lteefQrigter £ L2 Ocleitt—
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b i’& / ﬂ/ %“0"“’“‘ foccer opecs
ﬁ e /’Z?DW/Z&MM—-.
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A4+t

OTBeT HEMOJHBIN, HO MIPUBEJCHBI PACCYXKICHUS C yKa3aHUEM Ha (GU3HUECKHE 3aKOHO-
MEpPHOCTH.

— 18—



IIpumep 2.5 (0 6as1;10B)

C1 Thracrasa W,&'Mow K rewicice Ertorcabortomitiy
Wmmw ;/W%« G MU0 Ww ch(?a.er
/WWWMMM

WWWW&W

OTBeT HEBEPHBIN, PACCYKICHUS HE MOAIEPKUBAIOT ITOJyYEHHE BEPHOT'O OTBETA.

1
3aganue 3
Ha ¢ortorpaduu nzobpakena siaekTpuueckas Ielb, COCTOSIIAs W3 PE3UCTOpa, peocTara,
KJTIF04a, [U(PPOBBIX BOJTMETPA, MOAKIIOUYEHHOTO K 0aTapee, U aMnepMmerpa.

CocTaBbTe MNPUHIUIHUAIBHYIO AJIEKTPUYECKYIO CXEMY O3TOH LEeNu U, HUCIONb3yS 3aKOHbI
MOCTOSIHHOTO TOKA, OOBSICHUTE, KaK U3MEHATCS (YBEIMYaTCsl WIM YMEHBIIATCS) CHJIa TOKa B
LENH 1 HaNpshKeHHEe Ha Oarapee ImpH NEepeMelIeHnH JIBUKKA peocTaTa B KpailHee IpaBoe Io-
JIO’)KEHUE.

O0pa3el] BO3MOYKHOTO pelieHus (pUCyHOK 00s3aTelIeH)
1. ITokazanus aMmnepMeTpa yBenudarcs, a ] %

BOJIbTMETPA — YMEHBIIATCS.
2. DKBUBAJICHTHAs 3JICKTpUUECKask CXeMa 1ie- L R,

M, YYUTHIBAIOLIasi BHYTPEHHEE COMPOTHUBIIE- e, r - (@

Hue OaTapeu, M300pakeHa Ha PUCYHKe, rae [ T —

— CcHJIa TOKa B IICTIH. T K Ry

Toxk yepe3 BOJIBTMETP MPAKTUUECKU
HE TEYET, a CONPOTUBIIEHUE aMIIEpMETpa IPEHEOPEKUMO MaJIO.
3. Cuna Toka B 1ienu onpeaensercs 3akoHoM Oma 115t 3aMKHYTOM (TTOJTHOM) 1eTH:

1
B 3a0anuu 3 6 cucmemy oueHusanus 6HeceHbl USMEHEHUsA, MAK KAK mpedyemcsa 00onoJHu-
menbHO NPEeOCMAsUmMy CXeMY ITeKMPUYECKOUl Yenu.
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_ €
R +R,+r

. B cootBercTBUM ¢ 3akoHOM OMa sl yyacTKa enu HanpsKeHue, u3-

mepsiemoe BossTMeTpoM: U =1 (R, + R, )=¢—Ir. llpu nepemenieHnn ABuxkKa peo-

cTaTa BIIPABO €ro COMPOTUBJICHNUE YMEHBIIIAETCS, YTO MPUBOJAUT K YMEHBIIEHUIO TTOJIHOTO
conpotuBieHus uenu. Cuiia Toka B IIENH MPU 3TOM pPacTeT, a HalpsbKeHrue Ha Oarapee

YMCHBIIACTCA.

KpI/ITepI/II/I OLICHKH BBITIOJTHCHHUA 3adaHUA

bamiel

[TpuBeaeHO TOTHOE TPABUIIBHOE PEIICHUE, BKIIFOYAIONICE IMPaBUIBHBIA OTBET
(B MaHHOM cIlydae — u3MeHeHUss NOKA3aHus npubopos, 1. 1), cxemy 3JIeKTpude-
CKOH Llenu — M. 2) | IMOJHOE BEpHOE OObsICHEHHE (B JaHHOM ciydyae — I. 3)
C yKa3zaHueM HaOJI0JaeMbIX SBJICHUW W 3aKOHOB (B JAHHOM CIIydae — 3aKOH
Oma 0ns yuacmka yenu u 0Jisl 3aMKHYMOU Yenu).

IIpuBeneHo peleHne, BepHasi cxeMa MIEKTPUYECKON LENH, U JJaH BEPHBIN OT-
BET, HO UMEETCA OJUH U3 CIEAYIOLINUX HEJOCTATKOB:
— B O0BSICHEHUH COZepKaTCs JHIIb O0IINE pacCyXIeHuUs 0e3 MPUBSI3KU K KOH-
KpPETHOM CUTyalluu 3aJjaul, XOTs yKa3aHbl BCE HEOOX0AUMbIE (PU3HUECKHE SB-
JICHUS U 3aKOHBI,

NJin
— paccy>XIeHHs, IPUBOSIINE K OTBETY, IPEICTABICHBI HE B IOJTHOM 00BbeMe
WU B HUX COJIEPKATCS JJIOTHUECKUE HEJOUETHI,

NJIN
— yKa3aHbl He Bce (DU3MUYECKUE SIBICHUS U 3aKOHbI, HEOOXOIUMBIE Il TOJTHOTO
IIPAaBUJIBHOIO PELICHUS,

NI
— IIPUBEJICHO PEUICHUE, U JIaH BEPHBIN OTBET, HO HE IPEJCTaBICHAa CXeMa JJIEK-
TPUYECKOH LIETIH.

nJin
— IlpencraBieH TONbKO MPaBUIIbHBIN OTBET O€3 0OOCHOBAHMI U BEpHasi cxema
AJIEKTPUYECKON 1IETH.

IIpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOLIUX CIIy4aeB:
— IPUBEJICHBI PACCYXKICHUS ¢ YKa3aHUEM Ha (PU3ndecKue sIBICHUS U 3aKOHBI, HO
JIaH HEBEPHBIN WJIM HEMOJHBIN OTBET,
NJIn
— IIPUBEJICHBI PACCYKICHUS C yKa3aHHUEeM Ha (PU3ndecKue SIBJICHUS U 3aKOHBI, HO
OTBET HE JIaH,
NI
— MIpEeACTaBJIEH TOJBKO MPAaBUIBHBIN OTBET 0€3 000CHOBAHMIA,
nJjin
— IIpencraBieHa TOJIBKO BEpHAs CXEMa YIEKTPUYECKON LIETIH.

Bce ciyuan pemienusi, KOTOpble He COOTBETCTBYIOT BBIIICYKA3aHHBIM KPHUTEPHU-
sIM BBICTaBJICHHS OIIEHOK B 1, 2, 3 Oaja.
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Ipumep 3.1 (3 6as1a)

Ch Pecccestice.
Eprece //ZW%
AL 48 £ #piaiiicee NOreOFE et | 1D
COHP Attt Etttn . JLeOlrsckprn? Gt LR L7
l:l M/=>&WW5—/§/M Gt oSeasidies
- _E€
W —R_g«'w"—

Ctletd Q482 KWWW_

E= TR Gtweee + T = IR,V IN =Uap + I
7/{;\3:6— jf‘

7K J%WW:>7// 7t
Upweprse Leecer PLDFEL o %&"— WMABQWMWWM
,W G MO Al e e PP DL s OeAOFFE L e e

[TomHOCTBIO BEPHOE PEUICHME 3a/laul: MPEACTaBICHA CXE€Ma, BEPHbIA OTBET U BEPHBIC
000CHOBaHUS, NMPUBOJISAIINE K OTBETY, yKa3aHbl 3aKkoH Oma JyIsi ydacTKa Iend U JJIs
3aMKHYTOM LIETIN.

Ipumep 3.2 (2 0as1a)
C4d.

. Porgmans :

=10 R—WM M N -

IT= J%u:«mu "W%

JI-7 Reeass kP J2O%, Kiaed
?

s, morey T
E =I(MCT+R’ +Inr

€ = u+1Inr
w =& -Ir

U - WW
[IprBeIeHO MPABIIbHOE 0OOCHOBAHUE, U [aH BEPHBIH OTBET UCXOMS M3 MMCIOLIUXCS
paccyxaenuit. OQHAKO ydaluicss HOIMEHSeT 3a1a4y (HEBEpPHO BKIIIOYAET PEOCTAT B
nens). KpoMe Toro, ecTh ykasaHHe HAa CMEIICHHE [OJI3YHKA PEOCTaTa BIEBO H HPH

ATOM Ha YBEJIIMYCHHE COMPOTHUBJICHUSA. DTa HETOYHOCTh B PACCYXKICHUSX MPHUBOIUT
K CHIDKEHHUIO OLIEHKH 110 2 0aJUIOB.
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Hpumep 3.3 (2 6as1a)
¢

T o=,
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IIpuBenena BepHas cxeMa dJIEKTPUYECKOMN LENH, IPAaBUIIbHBIA OTBET, HO PACCYKICHUS
IIPE/ICTABIICHBI HE B MIOJHOM O0BEME M B HUX JOIyLIEHA OLINOKA.

IIpumep 3.4 (1 6an)

CA

e

e
uuu:amom Wm Wa%w

rA hOLOUULLILUE | mro
caquou,eme/ fjﬂ jacralt, o oo HOUST
wkﬂu&%&ﬂw 6 eru

Q:M«r ,w_ Gorurremnt!  COmpOTLLl utietiee

UAM MWM% \?'UO rak ke~ GO 5OCLT el
yQeome Ouus T L, «=18,

HpI/IBCILGHa BCPHaigA CXCMa C-)JICKTpI/I‘lGCKOI/I OCIIM, HO OTBCT HCBGpHBIfI.
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Hpumep 3.5 (1 6am1)
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[IpuBeaeH TOIBKO MPaBUIIbHBIN OTBET 0€3 000CHOBAHUM.

Ipumep 3.6 (0 6aus10B)

C” B gy = J(fm bt tinians g@wm fwzsvra /
ngq ALt A TORA QUW
\Qawwm ﬂwmf)»w-w& ns %—axn.f&{
oaa»\e}ru esm st

JlaH yacTUYHO BEPHBIA OTBET (TOJIBKO O MOKa3aHUIX amnepmerpa). CxeMa cocraBieHa
HEBEPHO.
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4.2 IIpumepsl oneHUBaHUsA 0TBETOB Ha 3aganus C2—-C6

3aganme 1

Kycok mmacTunmHa CTalKHBAETCS CO CKOJB3SIIMM HAaBCTPEUy 1O TOPU3OHTAIHHOW MOBEPX-
HOCTH CTOJIa OpyCKOM M mpuiumnaer Kk Hemy. CKOpOCTH IUIaCTUIIMHA U OpycKa mepes y1apom
HaInpapJICHbl IPOTHBOIOJIOKHO M PaBHBI vy, = 15 M/c 1 v, = 5 M/c. Macca Opycka B 4 pasa
Oonbie Maccel TacTwinHa. KoaphuueHt TpeHus: CKoJIpKeHUsT MEXIy OpYyCKOM M CTOJIOM
pn=0,17. Ha xakoe paccTosiHHE NEPEMECTSTCS CIUIIINECS OPYCOK € IUIACTUIMHOM K MOMEH-
Ty, KOrJJa X CKOPOCTh yMeHbIIHUTCS Ha 30%?

OO6pa3elr BO3MOKHOTO PEIICHUS (PUCYHOK HE 00s3aTENICH)

[TycTs m — Macca Kycka ruiactuinHa, M — macca Opycka, uy— HadaJlbHasi CKOPOCTh OpycKa
C IUTACTHWJIMHOM Mociie B3auMoeicTBUsl. COTrflacHO 3aKOHY COXPaHEHUs UMITYJIbCA UMEEM:

1 1

Mvey—mvy, = (M + m)uy. Tak kxak M =4m W Vvep= —Vyu, TO 4m— vy, — mvy, = Smuy =

= dmvy,— 3mvy, = 15muy = ug= Evm. [To ycnoBuio KOHEYHAsI CKOPOCTH Opycka

¢ acTwiHOM u = 0,7 ug. [lo 3aKoHYy coXpaHEHHs U U3MEHEHUSI MEXaHUYECKOW YHEPTUU
UMEEM:

(M +m)ug _ (M +m)u?

+ WM+ m)gS =

2

1Y 1Y
Sm| —v 5m| 0,7-—v

(15 ““) ( 15 “”) 1 , 0,49
= + Sm},th:> Py Von — ) “Vin :MgS =
2 2 2-15 2-15
0,255 V2
= 5§ =222 Y 5 (),
225 pug
OtBer: S=0,15 M.
Kputepuu olieHKH BBIMOJTHEHUS 3aJaHHs bamer

[IpuBeneHO MOIHOE MIPABUIILHOE PEIICHUE, BKIIFOYAIOIIEE CIIEYOIINE JIEMEHTHI: 3

1) mpaBuiIbHO 3amucaHbl (POPMYIIBI, BRIpAXKArONIHNe (PU3NUECKUE 3aKOHBI, IPUMe-
HEHHME KOTOPBIX HEOOXOMWMO MJisi PEIICHHUS 3aJadd BBIOPAHHBIM CIIOCOOOM
(B JaHHOM PEIICHUU — 3AKOH COXPAHEHUS. UMNYIbCA, 3AKOH COXPAHEHUST U U3Me-
HEeHUsl MeXaHu4ecKol SHepeull);

2) npoBeieHbl HEOOXOIUMBbIE MaTEMaTHYECKUE Pe0Opa30BaHMsI U PacU€Thl, PH-
BOJISIIIME K MPABWIBHOMY YHCJIOBOMY OTBETY, U MPEACTABJICH OTBET (C yKa3aHU-
€M €JIMHMI] U3MEPEHHS); TIPU STOM JOMYCKACTCs PEIICHUE «TO0 YacTsm» (C Tpo-
MEXYTOYHBIMH BBIUYHCIICHUSMH).

[IpencraBneHHOE pelIeHUE COMCPKUT M. 1 TIOJIHOTO PEIICHHS, HO UMEET OJMH U3 2
CJIEIYIOIUX HEIOCTATKOB:

— B HEOOXOJIMMBIX MaTeMaTHICCKUX MPeoOPa30BAHUSX WIH BBIYHCICHUSX JIOMY-
IIIe€Ha OIIINOKA,
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nJjin
— HE0OX0lMMble MaTeMaTH4YecKue MpeoOpa3oBaHMsl U BBIYUCICHUS JIOTHYECKU
BEPHBI, HE COJIEpKAT OIIHUOOK, HO HE 3aKOHYEHBI,

N
— HE MpEeACTaBlIEHbI MpeoOpa3oBaHusl, NMPUBOIAIINE K OTBETY, HO 3alHcaH Ipa-
BUJIbHBII YMCIIOBOM OTBET WJIM OTBET B OOLIEM BH/IE,

N
— pelIeHre CONEPKUT OIIMOKY B HEOOXOAMMBIX MaTeMaTHYECKUX MpeoOpa3oBa-
HUSIX U HE JOBEJEHO 10 YMCJIOBOrO OTBETA.

[IpencraBieHbl 3aMucH, COOTBETCTBYIOIINE OHOMY M3 CICAYIOIINX CIyJacB:

— IIPEACTABJICHBI TOJBKO MOJIOKEHUS M (hOPMYJIBI, BRIpaXKaromue Gu3nIecKre 3a-
KOHBI, IPUMEHEHNE KOTOPBIX HEOOXOAMMO JUTS pEIICHUS 3a7a4u, 0e3 KaKuX-T1u00
npeoOpa3oBaHU ¢ UX UCIOJIL30BAHMEM, HAIMIPABJICHHBIX Ha pEIICHUE 3aJaud, U
OTBETA,

NJIN
— B pemenuu orcytctByer OJJIHA u3 ucxonnsix ¢popmys, HeoOxoaumas i pe-
mIeHUs 3a7a4u (WM yTBEPKJEHUE, JIeXkKalllee B OCHOBE PEIICHUSI), HO MPUCYTCT-
BYIOT JIOTUYECKH BEpHbIE NpeoOpa3oBaHUsA € HUMeEKoUMMHCS (QopMyIamH, Ha-
IIPABJICHHBIE HA PELICHME 3a/1a4H,

NJIN
— B OJJHOM u3 ncxomusix (GopMyI1, HEOOXOAMUMBIX IS PELICHHS 3a7aud (MIn
YTBEPXKACHUH, JIEKAIIEM B OCHOBE PELICHHUs), JOIYyIIEeHa OMNOKa, HO IPUCYTCT-
BYIOT JIOTUYECKH BEpHbIE NpeoOpa3oBaHUsA C HUMEIUMMHCS (popMyamH, Ha-
IIpaBJICHHbIC HA PELICHUE 3aa4H.

Bce ciyuau pemienusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUSIM
BBICTABJIEHHSI OLICHOK B 1, 2, 3 Oayia.

Ipumep 1.1 (3 6a.11.1134))
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Mo Y YN = v, rU “:’
mff-_w;*-ml Sy S = m (U4 -1, ) — o
= O,l - —
KRR v, ~—-—W'5“‘ N 41
v'= 1 wm/e
§'=7

16 =0,70" |=7 V)= oFw/

(i) o= Mlmtm)g )7 o= Mgl-7 o=t
) 15:1 -V -2a8
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OwBem : O/ID_\M
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BepHoe perienue 3amadu albTepHATUBHBIM (II0 CPABHEHHIO C MPEIJIOKEHHBIM B 00-
pasiie pemienusi) criocobom. PabGora orieHuBaercs 3 6amramu.
Ipumep 1.2 (2 6anna)

o
C, 1 0=

e — e e e e - - -

! (7%

&7

MV, —dx =5 um
U4 = Pzt m-{?‘—wl =1 M/

S ¢
a=1rr ':-W—g:«f,?ﬂ/c

m

v'=03uUu= 034

-qz_ ’U’)z {+~ 0, 09 ;-,09( _
5——%——*7-,’7’**—“3’,? =0, 3%m.  Omh: 0,17

[IpaBuabHO 3amucaH 3aKOH COXPAHCHHS MMITYJbCa, HAWICHO YCKOPEHHUE Tell, BEPHO
3amucana GopMynia s OmpenesieHus MpouaeHHoro mytu. JlomymieHna ommOka mpu
BBIYHCIICHUA KOHEYHON CKOPOCTH Tela, YTO MPUBEIO K HEBEPHOMY YUCIOBOMY OTBE-
Ty. PabGoTa onienuBaercs 2 6amiamu.

IHpumep 1.3 (2 6as1a)

HAanHbiii 651aHK UCNIONB308aMb MOJILKO COBMECMHO ¢ d8yMsa Opyzumu 6naHkamu u3 daHHO20 nakema
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[IpuBeneHsl Bce HEOOXOIMMBIE YpaBHEHUS U TTpeoOpa3oBaHus, ojydyeH oreeT. OaHa-
KO B IPOIIECCE PEIICHUs JOIMYIICHBI JBE BBIYMCIUTENbHBIC OMMOKHN (TP ompesee-
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HUU KOHEYHOU CKOPOCTH OpyCKa M MpHU ONPE/IeICHUH YCKOPEHUS ), UTO MPUBEIO K He-
BepHOMY OTBeTy. PaboTa omiennBaeTcs 2 GauiamMu.
ITpumep 1.4 (1 6a/11)

2{.9%- L{L(WW@} /o’.u/c ,L&[a{%/ Jv?/c

o WW Z%”‘m‘ e WWW

V/VLMv‘&;gm,g V(/ﬂ,[f/nuj [mx&’ @Z ﬂ_/

L R L S
. ,/' — . IEW.Y B et (Bt .

SO !

o= Upmp = Sae - 4 Muy = 20, wge .

Pl Mun = Bttre - my = 05 My, -&Z.

Mpﬁf%é / com. Wé g% e %ﬂé

7 pa et e L = ol
.Z//é%w/c J0 ) o ::M %%w Mﬁ, m,t%m,j%,,

CETETO 1y rone 1], Mae yé@ o,

CMpn t+ Mopn

S —%E\M ffvwcj‘ 18w/ /vq/c

B pemennn HpI/ICYTCTByeT OJIHa U3 UCXOJHBIX (POPMYIT (3aKOH COXPAHEHUS UMITYJIbCA)
U IipeoOpa30BaHus, HAIIPaBJICHHbIE HA PEILICHUE 3a0a4U.

Ipumep 1.5 (0 0a/I0B) e
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W 3akoH coxpaHeHUs] UMITYyJibca, U (popMyIa JjIsl ONpeaeeHUsl IPOUIEHHOTO MyTH 3a-
nucaHbl HeBepHO. Pabota ornenuBaercs 0 6amios.

3aganmue 2

HaxknonHasi mI0CKOCTh MEPECEKACTCS ¢ TOPUZOHTAIBHOM TJIOCKOCThIO 0 mpsiMoid AB. Yron
MeXIy MockocTsaMu o = 30°. MasienbKas 11aiiba HaYMHAET IBI)KCHUE BBEPX MO HAKJIOHHOM
TUIOCKOCTH M3 TOYKU A C HAYaJIbHOM CKOPOCTBIO Vo = 2 M/c o yriioM 3 = 60° k mpsimoit AB.
B xone npmxeHus maiiba cbezxaeT Ha npsimyio AB B Touke B. IIpenedperas tpennem Mex-
Jly WaiHOON 1 HAKIIOHHOM MIIOCKOCTBIO, HaluTe paccTosHne AB.

N,
S,

N

~. >
A v

B ™.

N

O0pa3zel] BO3MOKHOI'O pelleHUs

Boe16op cuctembl KOOpAMHAT: OCh X HalpaBjeHa IO Mps-
Mol AB, ochk y — BBEpX MO HAKJIOHHOW IJIOCKOCTH TEp-
MEeHIUKYJISIpHO JuHUU AB.

[Ipoekunu BeKTOpa yCKOPEHUs: CBOOOAHOTO NaJeHUs 8:

g, =0, g,=—gsina.

JIBM>KEHHE 10 HAKJIOHHOM MJIOCKOCTH SKBUBAJICHTHO JBH- B \
JKEHUIO Tella, OpPOIIEHHOTO TMOJ YIJIOM [3 K TOPU3OHTY, B X

9
I0JI€ TSKECTH C YCKOPEHUEM g, g,
VYpaBHEHHS ABUKEHUS BAOJIb OCEH X U ) 3
v (£)=vycosf; x(¢)=vycosP-t; o

) ) ) sina.

v (H)=vpsinff—gsina-7; y(t)zvosmB-t—g r

B MOMEHT BpeMeHHU £, COOTBETCTBYIOIIMI KOHITY ABMkeHUs, Y(t) =0 u x(t) = AB. Ucnonbs3ys
3TO YCJIOBUE JJISl PELICHHS CUCTEMbI YPABHEHUH, ITOTy4aeM

_2visinficos B 2-4-43-0,5 43

AB - ~0,68(m)-
gsina 10-0,5-2 10
Kpurepnn o1ieHKM BBIIIOJIHEHUS 331aHUS baer
IIpuBeneHO MOHOE NMPABWIBHOE PELICHUE, BKIIFOYAIOIIEE CIEAYOIIUE JIEMEHTBI: 3

1) BepHO 3amucaHbl (OPMYJIbl, BbIpaKaIOIIUe PU3NUYECKHUE 3aKOHBI, IPUMEHEHUE
KOTOPBIX HEOOXOMWMO ISl PelICHUs 3aJa4d BbIOpAHHBIM CIIOCOOOM (B JTaHHOM
peLIeHUuN — hopmynbl KUHEMAMUKU OJisl PABHOYCKOPEHHO20 OBUINCEHUS, MPUSOHO-
Mempuieckue COOmHoueHUs 071 NPOeKyull elUYUH);

2) npoBelieHbl HEOOXOAUMbIE MAaTEMATUYECKUE IPE0OPa30BaHUs U PacUEThl, MPHU-
BOJAIIME K IPABUJIBHOMY YHMCIOBOMY OTBETY, U IIPEJICTABICH OTBET (C yKa3aHUEM
€IMHUL U3MEPEHMS]); TIPU ITOM JIOIYCKAETCS PEILIEHUE «I10 YacTsIM» (C IPOMEXY-
TOYHBIMU BBIUMCIICHUSIMN).

[IpencraBneHHOE pEICHUE CONEPKUT M. | MOJHOrO peleHns, HO UMEET OJIUH U3 2
CJIEIYIOIINX HEIOCTATKOB:

— B HEOOXOJMMBIX MaTEMaTUYECKUX MPEOOPa30BaHUIX HIIM BBIYUCICHUSX JOIY-
I[CHA OIIMOKA,

NJIN
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— HEOOXOMMbIE MaTEeMaTUYECKHE MPeoOpa30BaHUs U BBHIYUCICHUSI JIOTHYECKU
BEPHBI, HE COJIepkKaT OMUOOK, HO HE 3aKOHYCHBI,

NI
— HE TIPEJCTaBJICHBI IPEOOPa30BaHUs, MPUBOIAIINE K OTBETY, HO 3allMCaH Mpa-
BUJIBHBIA YHCIIOBOM OTBET MJIM OTBET B OOIIIEM BHJIE,

NN
— pelICHUE COJICPKUT OIMMOKY B HEOOXOIWMBIX MaTeMaTHYECKHX IpeoOpas3oBa-
HUSIX U HE JOBEJCHO 0 YMCIOBOTO OTBETA.

[IpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOIIUX CIy4aeB: 1
— IPEJICTaBIEHBI TOJBKO MOJIOKEHU U (POPMYIIbI, BhIpakaromue Gu3nieckue 3a-
KOHBI, IPUMEHEHHUE KOTOPBIX HEOOXOAUMO ISl PEIIeHUs 3a7auu, 0e3 KaKuX-JI10o
npeoOpa3oBaHUil ¢ MX MCIOJIB30BAHUEM, HAMPABICHHBIX HA PEIICHUE 3a7add, U
OTBETA,

NJIN
— B pemiennu orcytctByeT OJIHA u3 ncxogusix Gopmys, HeoOxoaumas s pe-
LIEHUS 3aJa4M (WU yTBEP)KICHUE, JIEXKAIEe B OCHOBE PEIICHMSI), HO IPUCYTCT-
BYIOT JIOTHUECKH BEpPHBIE MPEe0Opa30BaHMs ¢ UMEIOIIUMHUCS (HOpMyIaMu, HallpaB-
JICHHbIE Ha PELICHHE 3aJ1a4H,

NJIN
— B OJIHOM u3 mcxomubIx (OpMyJI, HEOOXOIMMEIX JUIsl PELICHHS 3a7aud (MK
B YTBEP)KJIEHUH, JIEKAIIEM B OCHOBE PELICHUS), TOMyIlEeHa OMNUOKa, HO MPUCYT-
CTBYIOT JIOTUYECKHM BEpHBIE IPEOOpa30BaHUs C MMEHOIUMUCS (OpMyJlaMH, Ha-
IIPABJICHHBIE HA PELICHUE 3a/1a4u.

Bce cnyuan pemienus, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUSIM 0
BBICTABJICHHS OIICHOK B 1, 2, 3 Oamna.

IIpumep 2.1 (3 0as1a)
et
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et ?&WW TCeen tro gopee.
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oAk O Tt oThOCLLT ON

AB=2 ) wic, = M? Fra .
oeee Ox g{u»vo(. A= [0 Fue 30°= 5 5L
3_”2___12 =
Al == 5, - 248, 2 =k 2o Loy =
Leosfpr T 58 cad J "' 086-2
= 2 34c

5
438 2-039y= O, 6Fc

45—"J'"~'4):w()§--£‘7f= pl'oz'oggc:?&l‘u

Orele7: AB= O fees
Hcnonp30BaH MoAX0 ] K PEHISHUIO «I10 JSUCTBUSAMY (C TPOMEKYTOUYHBIMU BBIYHUCIIE-
HUSAMH). 3a71aua pelieHa BEpHO, OTBEUAET KPUTEPHUSIM Ha 3 Oaua.
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IIpumep 2.2 (3 0a1a)
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[TotHOE TIpaBUIIBHOE PEIICHKE 3a/1a4l, OTBEYAOIIee KPUTECPUSAM OIICHUBAHUS Ha 3
Oaia.

Ipumep 2.3 (2 6anna)
cr.

lo Lrapg_,,opy yrrcOsey Fle 12T o2t .
MZ = ﬁ_‘-m(? —*E—rp
Dx ma = g 4 +F;p

na = mzﬁ»x

a. = Jzyiu,(.

Tlo s« Oy Catp 027 6 potrea -

+ /MJ: o ¥ g — ast
3ee at= 5 Leenadx XW&TWMIW"‘QfW)
1OD Tay —11( =P s> T FFp B - %.f:o,
a;i‘: 20, 33
_ 2V e
t = a

Q
- HCEBp . 2 pn B Ve IVn 2B Ve 3
a 5 - a J'V‘;‘“‘
o . 4in)20° 4. F 273 _ ~
S o o T -4 7 T 74N =017
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I[OHymeHa apI/I(I)MeTI/IIIGCKaH OIIII/I6Ka Ha MIOCJIICAHCEM OTallic BBI‘iI/ICJICHI/Iﬁ. Ha OCHOBa-

HHH 5TOT0 pCHICHNUC OLICHUBACTCA B 2 621.]].]]2[, HCCMOTPA HA TO YTO Ha MPOMCIKYTOYHOM
JTarne BRIYUCICHUN OBLI IMOJIYUCH HpaBHHLHBIﬁ OTBCT.
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IIpumep 2.4 (2 6as1a)
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JlomymieHa ommOKa B MaTeMaTHYECKUX IPeoOpa3oBaHUAX (3alMcaH TaHTEHC BMECTO
CHHYyCa JBOMHOTO YIJIa), YTO MPHUBEIO K HEBEPHOMY OTBETY. PelieHme orieHUBaeTCs
B 2 Oauia.

Ipumep 2.5 LQ@JJOB)
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VYyanuiics BOCIOJIb30BaJICA U3BECTHON eMy (popMyJIoH JjIsl JadbHOCTH mojeTa (0e3 ee
BBIBO/IA), HO OMHMOCS ¢ 3amuchbio yria. Kpome TOro, HEBEpHO 3alMKMCaHO BHIPAKCHUE
JUISL IPOEKIIMKU YCKOPEHUS CBOOOIHOTO MajieHus. TakuM o0pa3oM, TOMyIIeHbl OIIUOKU
B JIBYX UCXOJHBIX (hopMyax, pabota oueHuBaercst 0 6amios.

= Sceer.
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3aganue 3

Bo3aymneiii map, obonouka KoToporo mmeer mMaccy M = 145 xr u
00beM V=230 M’, HAIIOJHSACTCS TOPSYHM BO3LYXOM IIPH HOPMATbHOM
aTMOC(EpHOM JaBJICHUM U TEMIIepaType OKpYKalolero BO3ayXa
to = 0°C. Kakyto MUHHMAaJIBHYIO TEMIIEPATYPY ¢ JOJDKEH UMETH BO3IyX
BHYTPH 00OJIOUKH, YTOOBI IIap Hayad nogHuMatbest? O0onouka mapa
HEpacTsHKUMa U UMEET B HIKHEW 4acTH HeOOJIbIIOe OTBEPCTHE.

O6pazer BO3MOKHOTO PEIICHUs

Yenosue noabema wapa:  Fapnena = Mg +mg,
rae M — macca 000JI04KH, 7 — Macca BO3LyXa BHYTPU O00JIOYKH, OTCIOAA
pogV =2 Mg+pglV = poV =2 M +pV,
I7e Po — IUIOTHOCTh OKPYIKAIOIIEro BO3AyXa, P — IUIOTHOCTH BO3yXa BHYTPH 000JI0Y-
KH, V' — oObeM mapa.
pV _m m_p-pu
Jyis Bo3myxa BHYTpH IIapa HaXOIUM: T w wm T T T P, rue p — armo-
cepHoe naBienue, I — Temreparypa Bo3ayxa BHYTpH mapa. COOTBETCTBEHHO, HMEEM

IUDIOTHOCTh BO3ayXa CHAPYXKHU: Py = ;l—p , TAC T() — TCMIICpaTypa OKPYKAIOMICTIO BO3AY-
0

Xa.
PRV PRV eV _ppV L:L_M’
R‘Y-E) R‘T R-Tmin R‘Y-Z) Tmln ]-;) p‘M.V
noo=n— P 53 k= 26soC,
puV —MRT,
Kputepuu o1ieHKH BBITIOJHEHUS 3aJaHUS Baubl

[TpuBeneHo MOMHOE MPAaBUIBLHOE PEIICHUE, BKITIOYAIOIIEE CIIEAYIONINe
AIIEMEHTHI:

1) BepHO 3amucanbl POPMYIIBI, BRIpaXKaronye (U3nIecKue 3aKOHHI,
IPUMEHEHUE KOTOPBIX HEOOXOAMMO JIJISl PEIIESHUS 3314l BEIOpAHHBIM
CrIoco0O0M (B TAaHHOM PEIICHUU — @blpadiceHue 0Jisi culvl Apxumeoa,
€636 Maccyl U niomHocmu, ypasnerue Menoeneesa—Knanetipona);

2) mpoBeACHBI HEOOXOAMMBIC MaTEMAaTUYECKHE MPEOOPA3OBAHMS B pac-
YeThl, IPUBOIAIINE K MPABUILHOMY YHUCIIOBOMY OTBETY, U TIPEICTABIICH
OTBET (C yKa3aHWEeM €IMHUI] U3MEPECHHUS ); TIPU STOM JIOITyCKAETCS pellie-
HUE «I10 9acTsIM» (C TPOMEKYTOUYHBIMU BBIYUCIICHUSIMHA).

[IpencraBneHHOE peUICHHE COACPKUT M. | TIOJTHOTO pemieHHsI, HO UMEeT
OJIH U3 CJIETYIOIUX HETOCTATKOB:

— B HEOOXOIMMBIX MaTEMAaTUIECKUX MPEOOPA30BAHUSAX WIIH BBIYHCICHH- | 2
AX JIOMyIeHa omuoKa,

NJIN
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— HE0OXO/IMMbIE MaTeMaTUYECKUE MPEoOpa30BaHUsI U BBIYUCIIEHUS JIO-
TUYECKU BEPHBI, HE COAEPKAT OLIMOOK, HO HE 3aKOHUYEHHBI,

NJIN
— HE MPEJICTABJICHBI TPeoOpa3oBaHus, NPUBOISIINE K OTBETY, HO 3alu-
CaH MpaBWIbHBIA YUCIIOBOM OTBET WJIM OTBET B OOIIIEM BUJIE,

NJIN
— PEIICHHEe COMEPKUT OIMMOKY B HEOOXOIUMBIX MaTeMaTUYECKUX TIpe-
00pa30BaHUSX U HE JIOBEJICHO JI0 YHCIOBOTO OTBETA.

IIpencraBiieHsl 3aIIMCH, COOTBETCTBYIOIINE OJTHOMY M3 CIEAYIOLIUX CIIy-
4aeB:
— MPEJCTABIICHBI TOJBKO MOJOXKEHUS U (HOPMYIIbI, BeIpakaromue (husn-
YECKUE 3aKOHBI, IPUMEHEHHE KOTOPhIX HEOOXOIMMO ISl PEIICHHS 3a/1a-
4y, 0e3 Kakux-audo mpeoOpa3oBaHMU C MX HCIIOJIb30BAaHUEM, HaIpaB-
JICHHBIX Ha PELICHME 3aa4H, U OTBETA,

NI
— B pemenun orcytctByeT O/IHA u3 ncxomusix Gopmyn, HeoOXxoaumas
JUISL pEeLIeHUs 3aa4M (WIIM YTBEPKIAEHUE, JIEKAILEE B OCHOBE PEILICHNUs),
HO MPUCYTCTBYIOT JIOTHUECKH BEPHBIE MPEOOPa30BaHUS C UMEIOIIMMUCS
(opMynamu, HapaBJICHHbBIE HA PELICHUE 3aauH,

NI
— B OJTHOM 13 ncX0oaHEIX (OpMYII, HEOOXOMMMBIX JUIS PEIICHHS 3a1a4i
(unu B yTBEPXKJICHUH, JISKAIIEM B OCHOBE PEILEHUs), TOMYyIIeHa OIn0-
Ka, HO TMPUCYTCTBYIOT JIOTMYECKH BEpHbIE IpeoOpa3oBaHUs
C UMEIIUMUCS HopMyTIaMu, HANPABJICHHbBIC HA PEIICHUE 334a4H.

Bce cnyuaun penieHust, KoTopble HE COOTBETCTBYIOT BBIIEYKA3aHHBIM
KpUTEPHSIM BBICTaBJIEHMs OLICHOK B 1, 2, 3 Oauia.

Ipumep 3.1 (3 6ana)
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[ToHOE TIpaBUIILHOE PEIICHUE 3aa4H, HO MPH TOJICTAHOBKE MacC B YCJIOBHE PaBHOBE-
CUs IMapa ydJamuics aomyckaeT omuoOky. OmHako ciemyromas (GopMyra 3amyicaHa
MIPaBUJIBHO, W TOJYYEH BEpHBIN OTBET. [lonmyiieHHas omubka MpUpaBHUBACTCS K OIH-
CKe, 1 paboTa olleHUBaeTcs 3 Oayuiamu.

IIpumep 3.2 (2 0as1a)
C. Wjﬁt%%@*@?: fé’jV:ZW/
PV{jA/ f ;)ML —ZﬁL /cj7 27
PLA S o 1M
B = V /1’/ +771_” D4 WJ{) WA
Ml e,
3anucaHbl BCE HEOOXOAMMBIC YPaBHEHHUS, MPOBEICHBI IPEOOPa30BaHus, MOTYUYEH OT-

BET B OOIIIEM BHUJE, HO PEIICHUE HE JOBEICHO JI0 YUCIEHHOTO OTBeTa. Pabora orneHu-
Baercs 2 OajIaMH.

Hpumep 3.3 (1 6as)
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BepHo 3amucaHbl 1Ba HCXOAHBIX YpaBHEHHsI. B ycoBUM paBHOBECHS IS BO3IYIITHOTO
mapa jgomnyuieHa omuoka. CieoBaTrenbHO, B OJHON U3 UCXOAHBIX (PopMyI, HE0OXO-
JTUMBIX JUTsl pEIICHUS 3a/1a4M, TOMyIeHa OMMMUOKa, HO MPUCYTCTBYIOT JJOTHIECKU BEP-
HBIC PEe0OPa30BaHMs C UMEIONTUMUCS (HOpMyIaMH, HAIIPABJICHHBIC HA PEIICHUE 3a]1a-
yu. PaboTta onienuBaercs 1 6amiom.

Ipumep 3.4 (1 6a101)
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3anucaHbl Bce HEOOXOMMBIE YPAaBHEHHS, HO, CYs MO JaJIbHEUIINM MpeoOpa3oBaHu-
M, yYaIllUicsl HE YUYUTHIBAET Maccy 0OOJOYKH I1apa U HEBEPHO 3aMKCHIBAET BhIpAXKe-
HUE JIJIs1 TUIOTHOCTH BO3JlyXa B IIape (uepe3 maccy o00youku u 00obeM 1mapa). Cremno-
BaTeJIbHO, OJTHO M3 MCXOJHBIX YpaBHEHUU OIMIMOOYHO, M paboTa oreHuBaercs 1 Oai-
JIOM.

IIpumep 3.5 (0 0ass10B)
<.

f?VJ'IW7 R’/ = 7= E Jg &/ ﬂ4 R

7= 49’/7« z_so,ﬁ. Y w@fg _ :Lsgo w&, c17 €
8 57 _nc . 145Kz 1204 95
reo?lp JC
fs 61— 2733 = 358°C
Ordenc: 558 °C.
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OTCYTCTBYIOT JiBa M3 TPeX HEOOXOMUMBIX JIJISl PEIICHUS UCXOMHBIX yYpaBHEHU. PaboTa

ouenuBaetcs 0 6aios.

3ananmue 4
B xanopumerpe Haxoawics 1 kr apaa. Kakoit Obia TemmnepaTypa Jab/a, €Ciiu mocie 100aB-
JeHus B KajgopuMmeTp 15 r Boabl, uMmeronieit remnepatypy 20°C, B KalopuMeTpe yCTaHOBH-
JOCh Ter1oBoe paBHOBecHe mpH — 2°C? Termoo0MeHOM ¢ OKpYIKaloIIei cpeioit U Terio-
€MKOCTBIO KaJIOpUMETpa IIpeHeOpeUb.

O0pa3zer BO3MOKHOT'O PELIECHHUS

KomuecTBo TCIIIIOTHI, H€06XOI[I/IMO€ AJI1 HarpC€BaHwus JibJid, HAXOAAIMCTOCA B KaAJIOPUMETPE,

no temneparypsl t: O =cym(t—1t). (1)
KonuuecTBo TemioTsl, oTaaBaeMoe BoAoM npu oxyaxaenuu ee 10 0 °C:

Q) =cymy(t; —0). (2)
KonuuecTBo TemnoThl, BBIACISIOMEHCS TpU OTBEepAeBaHuH Boabl ipu 0°C:
KonnuecTBo TEnaoThl, BEIACISIOMENHCS PU OXJIAKICHUHU JIbJA, TIOJIyYEHHOTO U3 BOJBI, A0
TeMITEpaTyphI £: QO3 =cym,(0—-1). 4)
YpasHeHue teroBoro 6ananca: O =0, +0, + Q5. (5)

O6veaunsisa popmyis (1)—(5), momydaem
_mycit—my(cy (5 —0)+ A+ ¢ (0-1)) _s0

1 C.
mc
Otser: ¢, = —5°C.
Kpurepnn OLIEHKHU BBITOJIHEHUS 331aHUS baye
IIpuBeneHO MOIHOE IPAaBUIIBHOE PELICHUE, BKIOYAKOUIEE CIEAYIOIINE JIIEMEHTBHI: 3

1) npaBuiIbHO 3anucanbl GOPMYIIb, BhIpaxarolye pu3ndeckue 3aKOHbl, IpUMeHe-
HUE KOTOPBIX HEOOXOAMMO JJIsI PEIICHUS 33/1a41 BEIOPAHHBIM CIIOCOO0M (B TAHHOM
PELICHUU — ypasHeHue meniogo2o bananca, oopmynvl 0asi KOIu4ecmea menjiomal,
RONYYaeMou Uiu omoagaemMol meiom npu HA2pesanuu, OCMul8aHUU U KPUCMALIU-
3ayuu);

2) mpoBeeHbl HEOOXOAMMbIE MaTeMaTUYECKUE NMPeoOpa30BaHus U PACUEThI, MpPHU-
BOJSIINME K MIPABWJIBHOMY YMCIOBOMY OTBETY, U MPEJCTaBICH OTBET (C yKazaHUEM
eIMHUL U3MEPEHUS); IPU 3TOM JIOIYCKAETCS PEIICHUE «I10 YaCTsIM».

[IpencraBneHHOEe pelIeHUe COAEPKUT M. | MOJHOTO pelIeHHs, HO UMEET OJIUH W3 2
CJIETYIOITUX HEeJIOCTATKOB:

— B HEOOXOJIMMBIX MAaTEMAaTUYECKUX TPEOOPa30BAHMIX WM BBIYUCICHHIX JOITY-
IIIE€Ha OIIINOKa,

niim
— HEO0OXOIMMbIE MaTEMaTHUYECKUE MPEoOpa30BaHUS U BBIUMCICHHS JIOTHYCCKU
BEPHBI, HE COJIEpkKaT OIMUOOK, HO HE 3aKOHYCHBI,

nimm
— HE TIpPe/ICTaBlIeHbl NPeoOpa3oBaHMs, MPUBOJAIIME K OTBETY, HO 3alKCaH TMpa-
BHJIBLHBIM YHCJIOBOM OTBET MJIM OTBET B OOIIEM BHJIE,

NN
— pelIeHUe COACPKUT OMMUOKY B HEOOXOAMMBIX MaTEMaTUYECKUX MPeoOpa3oBaHu-
AX U HE JOBEAECHO JI0 YMCIOBOr0 OTBETA.
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[IpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOLIUX CIy4aeB:

— IIPEJICTAaBJIEHbI TOJIBKO TOJOKEHUS U (OPMYJIbl, BhIpakarome (Gpusndeckue 3a-
KOHBI, IPUMEHEHUE KOTOPBIX HEOOXOMUMO ISl pelIeHus 3a7auu, 63 KaKux-J1uoo
npeoOpa3oBaHUil C WX HCIIOJIb30BAaHUEM, HAMPABIECHHBIX HA PEIICHUE 3aJa4yH, W
OTBETA,

NJIN
— B pemenun orcyrcrByeT OJJHA u3 ucxonusix ¢opmyii, Heobxonumas i pe-
LIEHUS 3a/1a4M (WIH YTBEPXKACHHE, JIEXKAIEe B OCHOBE PELLEHUs), HO IIPUCYTCTBY-
10T JIOTUYECKU BEPHBIE IPEOOPa30BaHUs ¢ UMEIOIUMUCA (OPMYIIaMH, HAIpaBJIEH-
HbI€ Ha pellIeHuEe 3a/1a4H,

NJIN
— B OJJTHOM u3 ncxomusix GopMyI1, HEOOGXOXMMBIX JUIS PEIICHHS 3a1aun (MIH YT-
BEPK/ICHUH, JIEKAILEM B OCHOBE PEILLEHUs ), TONMYIIeHa OMIKOKa, HO IPUCYTCTBYIOT
JIOTMYECKH BEpHBIE MpeoOpa3oBaHUs C UMEIOIIUMUCS (pOpMyIaMH, HallpaBJICHHbIE
Ha peLlEHUE 3aJa4H.

Bce cnyuan pemienus, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUSIM
BBICTaBJICHHS OIICHOK B 1, 2, 3 Oamna.

Ipumep 4.1 (3 6ana)

LA s 1 i ' M’ -
My = t52=gotSen | W M ¢ m, st=Cym, - +Gm, cke Im,
f"‘ji WM,@ + g)m,sul,w,m,éobﬁ‘/mf
= - ¢ ° y, ‘ AL= >
Ax3g o Drhe L, SN 7" 00 35s 2100.0015.2:584
i; -7 L o ebotue - 0. /
005 . - o
80P zgtp A -g-semsl

[TorHOE MpaBUIIBLHOE pelIeHHE 3a1aui. PaboTa olieHUBaeTCsl MaKCUMaIbHBIM OaJlJIOM.

Hpumep 4.2 (1 6as11)

fa Davo. Pececestie -
m, = hr Come (D22 )= pm A 4¢,m, (£-T)#Cotr, (E-0)=0
Za =0 075, CM1[L-21)z med bp, 10, 20 ~ Cqmnt = g AtLyhmg [10-L)
L = ZO‘Z: . o
_t:'z"c ilr.t__ mZ’Z";(liVI:;Ij/ZD’t‘l:_-‘S[
"’51".:7 !
Crsbosn: 57

3anucaHbl Bce HEOOX0AuMBbIe (DOPMYJIbI, HO B OJJHOM M3 HUX cAesaHa omuoka (B (op-
MyJI€ JJI1 OCTBIBAHMS JIbJA, TOJIYYEHHOTO U3 BOJIbI, HEIPABUJILHO 3alIMCAHO 3HAYECHUE
YAEJIBbHON TEIIOEMKOCTH). B pe3ynbTare mosiydeH HEBEPHBINA OTBET «B OOILIEM BHJIE».

PaGora onenuBaercsa 1 0ayuioMm.
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Ipumep 4.3 (1 6a1)

Cea.
Lory : Jeweonur -
m, =14, § /) Yot - 1o muo&w,w‘m‘wd 00.,.1 = Q7L,‘ oﬂ'"g.””(le (T - ‘9’“4'"5}
mg, = 157.:0,0i50, Qo = mut, (0-Tu) ;=>
Tg = 20°% = 283K > Mmyou (0-Tu)= Mgy (Tp-0) * dymg
0 =-2%z291K mytu 8 -mue, Tu = ”’Jt"(fl -#06)+ g mg
Tw -7 “raegTa = mgty (Te-0)4 demg -mue, @
(e 9"’"‘"’“"1‘““”31"‘ mucy b ~mee, (T4 0)®~ g my -
yomasdbihuirons wonisdheo Tu * Mu ey
,Mu&eow-) - 412,440 + 291 - 0,015 +u,2 407283 -271) -a,s-w‘.o,ws:
4+ 2,1 40°
= 569,14 — 0,063 122 - 00495 ‘70° _  569,4- 4,35 - 49,5
il 2,4 .« 2,4~
- = 267,95k = 260K
m, L, b '“m‘c‘{k—a) - dgmg e
bers : T, - Maty T 267,88K =24 K .

[IpuBeneHsl HE Bce HEOOXOIUMBIE JJI pelIeHuUs 3a1a4u POpMyIIbl, OTCYTCTBYET ypaB-
HEHUE JJIsi OCTBIBaHUS JIbJa, MOJy4YHBIIErocss u3 Bojabl. Pabora ornenuBaercs 1 Gai-
JIOM.

Ipumep 4.4 (0 6as710B)

Ca. Hano: e Come (Foi~ Enn) 1&//7{/&1.! - Zﬁ,;)
%{’ffé ") Z:.,y ‘:é-t./"’ét R
He= 752 |45 don2 -2
Cua ~OC|BE | 4200-7 (2 57~ Eas ) < g0 7520 (44)
Les ~PC EIA | of7 (XS~ Ly) = BH

— i 4 "é_f,/: p/ -
Za =7 buy =2ty ~86C i IV T -2 b5 °C

Corthern.” 2y, = 2055 = 455 C

Cet240 5%

W3 derpipex HEOOXOAMUMBIX IS PEIIeHHs 3amadyd (OpMyJl 3alHCaHO TOJIBKO JIBE.
VYpaBHEHUE TEIIOBOIO OanaHca 3alIMCaHO HEBEPHO.
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B 3a0anuu 5 cnedyem 06pamumb G6HUMAHUE HA UBMEHEHUE CUCmEeMbl OUCHUBAHUA
6 C853U C 00A3aMmeIbHOCHIbIO npedcmaeﬂenu}l PUCYHKA.

3apanue S

PaBHOOEIpeHHBIN MPSIMOYTOIBHBIN TpeyroibHuK ABC M
oAbk 50 cM” PACIOIOKeH Mepea TOHKOH CcoOu-

paroleil JMH30M Tak, 4To ero kareT AC JIeXHT Ha  , /IC
TJIABHOM ONTUYECKOM ocH JIMH3bl. DOKyCHOE paccTos- 2|F !
Hue juH3bl 50 cMm. BepmuHa npsimoro yrina C Jaexut

OJIMKe K LEHTPY JIMH3BI, YeM BEPILIHMHA OCTPOrO yria

A. PaccrostHue ot ueHrpa JuH3bl A0 Touku C paBHO

YABOCHHOMY (POKYCHOMY pPAacCTOSIHUIO JHUH3bI (CM. pucyHok). IlocTpoiite nzobpaxe-
HUE TPEYTroJibHUKA U HAMIUTE TUIOIIAb TOTyUYUBIIECHCS PUTYPBHI.

——

\ 4

O0pa3zer] BO3MOXKHOTO pelieHus (PUCYHOK 00s3aTENICH)

Jlmuaa katetoB AC=BC=a =+/25 =10 cM. [lnuny x ro-
pusoHTanbHOrO KaTtera A'C’' n300pakeHHsI HaXOIUM T10 s

dbopmyIie TUH3BL: ! + ! :i, OTKyJa x = aF . ]?: .........
2F+a 2F-x F F+a Tee

A
Jnuna BeptukansHoro karera B'C' uzoOpaxkenus paBHa a, -1 1
TaK Kak jJisg Hero d = f=2F. 2F F
Haiinem muiomans n300pakeHus:

1 a F F 5 5
S =—A'C’-BC =L =S. —25~41,7 cm?.
) 2 F+a  F+2S 6

OtBert: S| ~ 41,7 cm?

Kpurepun o1ieHKU BBITIOJIHEHUS 3a1aHHS Bamnsl

[TpuBeaeHO MOTHOE MPABUIILHOE PEIICHUE, BKITIOYAIOIIEE CIEAYIOIINE SIEMEHTHI: 3
1) mpencraBiieH HE coaep KAl OMMOOK CXEMAaTUYECKU PUCYHOK, OTpaKarolui
YCIIOBUE 3a/1a4¥ U TIOSICHAIOIINHN PEIICHHE;

2) BepHO 3amucaHbl (POPMYIIbI, BhIpaXKaroniye (U3NYecKue 3aKOHbI, MPUMEHEHHUE
KOTOPBIX HEOOXOIMMO ISl PEIICHHs 3a/ladydl BBIOPAHHBIM CIIOCOOOM (B JaHHOM
peIIeHUN — YOpMYbl TUH3BL OIs1 O8YX MOYEK HA 2NAGHOU ONMUYECKOU OCU, NIOWA-
Ou mpey2oibHUKQ);

3) mpoBeneHBl HEOOXOANUMbBIC MaTeMAaTUYECKUE MPeoOpa3OBaHUSI U PACUEThI, MPHU-
BOJSIINE K MPABUILHOMY YHCIIOBOMY OTBETY, U MPEACTABJICH OTBET; IIPU 3TOM J0-
MTyCKAETCS PEIICHUE «I10 9acTSIM» (C MPOMEKYTOYHBIMU BBEIYHCIICHUSIMU).

IIpencraBneHHOE pelIeHUE CONEPKUT M. 1-3 MOJHOro peuieHusi, HoO UMEET OJAUH 2
U3 CIIEYIOIIUX HEJOCTATKOB:

— B HEOOXOJHMMBIX MAaTEMaTHYECKUX MPEe0oOpPa3OBAHUSX WM BBIUUCICHUSIX JIOMY-
IICHA OIINOKa,

NI
— HE0OXOIUMbIE MaTeMaTHYECKHE MPeoOpa30BaHUsI M BEIYUCIICHUS JJOTHYECKH Bep-
HBI, HE COJIepKaT OMMOOK, HO HE 3aKOHYCHBI,

NI
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— HE TPEeCTaBIeHBI MPEoOPa30BaHUs, MPHUBOIIIINE K OTBETY, HO 3alUCaH Tpa-
BUJIbHBIN YHCIIOBOW OTBET WJIM OTBET B OOIIEM BUJE.

NI
— pelIeHne COACPKUT OMUOKY B HEOOXOJUMBIX MAaTEMaTHYECKUX MPeoOpa3oBaHu-
X U He JOBEJCHO 710 YHCIOBOTO OTBETA,

NN
— OTCYTCTBYET PUCYHOK, WJIM IPU OCTPOSHUH H300paXKeHHsl JOTYIIeHa OlInOKa.

[IpencraBieHbl 3aMCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOLIUX CIIy4aeB:
— IPEJICTaBJIEH TOJIbKO MPAaBUIbHBIN PUCYHOK,

N
— MpeACTaBICHBl TOJBKO IMOJIOKEHUS U (HOpMyIIbl, BeIpaxawomue (pu3nyecKkue 3a-
KOHBI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO ISl pelIeHus 3a7auu, 0e3 Kakux-1mbo
npeo0pa3oBaHUil C MX HMCIHOJb30BAHMEM, HANPABICHHBIX HAa PEIICHUE 3a/1ayu, U
OTBETA,

NJIN
— B pemenun orcyrctByer OJJHA u3 ucxomusix ¢opmyi, HeoOxoaumas i pe-
HIEHUS 3a/1ayul (WM yTBEPKICHUE, JIEKallee B OCHOBE PELICHUSs ), HO IPUCYTCTBY-
0T JIOTUYECKH BEpHBIE MPeoOpa3oBaHUs C UMEIOIUMUCS (HOpMyIaMy, HalpaBJIeH-
HbIE Ha PEILICHUE 3a/1a4H,

NJIN
—B OJIHOM u3 mcxomubix (HOpMYJ, HEOOXOIMMEIX IS PELICHHS 3a1aud (WIH
B YTBEPXKJICHUH, JIEKAIIEM B OCHOBE PELICHMs), TOMyLIeHa OlMOKa, HO MPUCYTCT-
BYIOT JIOTHUECKU BEpHBIE MPeoOpa3oBaHusl ¢ UMEIOLUMUCS (HopMyJlaMu, Harpas-
JICHHBIE HA PELIECHUE 3aJaUH.

Bce ciiyuau perienusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPUSIM
BBICTaBJICHMsI OLICHOK B 1, 2, 3 Gaymia (MCoap30BaHNE HETPUMEHUMOTO 3aKOHa, OT-
CyTCTBHE 00JIee OJJHOTO MCXOJJHOTO YPAaBHEHUS, Pa3pO3HECHHBIC 3aIIUCH U T.I1.).

Hpumep 5.1 (3 6a12)

Cq. Dawp: @Ou/uoucu /—e 78 Dy pewewo Hiyencise Zu{/m/

AC=hC WAQLBLO 4, OUT. Clst, [OH Meunusered o« podpr
N %%} 1- ¢ om'yem/ “““7"’/0““"%&;‘%9

7( 5060& &), e oy i

hoegeitie
8T WWW %&e ngﬂeuuz /90 %ﬁpﬁ@ oy,
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=> At _ plo dyer AT =L vosea
ke ~ ob L fal
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L L+l _ Ll

/ Y ~+ © Zf+BC. /
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/f([ :\2506:4.2%52_

6l =250 cy =9 Z— e
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[IpencraBnen He coaeprkalyii OIMOOK PUCYHOK. BrIOpaH crocol pemeHust ucxos us
1o1001s TPEYTOJILHIUKOB 0€3 HEeMOCPECTBEHHOT'O UCTIONB30BaHuUs ()OPMYIIbI TUH3HI,
NoJIy4eH BepHbIN oTBET. PaboTa oniennBaeTcs 3 GaniaMu.

IIpumep 5.2 (2 6anna)

cY.
Deeseo Cee Pericesenie -
S=850c.2 | 5‘.)9’3,442 8
0§
’ F
A //jc F\ F A2 .
L \d —— ==
A TIF— X
B, >X/

l. k. 8C rnaxp W4 ?qu:W pokyce 7'0&(/5,9/5 mf—)
rwe BC,=RC %W /ufogefhz??nm,l ?

T K. afBc - paﬂn&-ﬂlﬁ&nm_u WWM:J
7

0 e i tgags paknn - =1 Rct (Bc=Ac)
=> B¢ = A5 www AC AT
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HGCMOTpH Ha HCPAIMOHAJIIBHOCTh MAaTCMATHYCCKUX HpGO6p&30BaHI/Iﬁ, yqalmuuMmcCsa I10-
JIyUCH HpaBI/IJIBHBIﬁ OTBCT B O6H_I€M BHAC, HO IIPHU BBIYHCICHUAX OOIIYIICHA OIIOKa.

Pabora ortenuBaercd B 2 Oajuia.

IIpumep 5.3 (2 6as1a)

Vol J
} p)] qf‘éa-—:?ﬁm
A/La : \ ael A= 5;’: .
o F D7lul Ha 1., Ootte
{r
t L. dF L LA, %,

3 A ;*J/‘; £ Fo 4/; *w-
y)B"’— z B o = ervz
iy s oot g e AT g

Wm:’za N ot s g /o

f 81
4 —+— _[ // i@/le ?pw
4 f ’é 9 f'f 2 ”7%”"‘61‘% £ Ktasmtheaettee /fffﬁ'//
A@ru: %'[4!5 BC' _f(fm_ LS’O) {0 = 5. (600 5'5’6) IFO

M% “-f:/é,d/: ﬁf 4£

ITonmy4eH npaBUIBHBIA YUCIEHHBINA OTBET, HO HA PUCYHKE HE IIPOBEACHO ITIOCTPOCHUE
M300pakeHust TOUKU A, IOITOMY OIleHKa CHUXEHa JI0 2 0aslioB.

Ipumep 5.4 (1 6aw1)
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[IpaBUIBLHO BBHITIOJIHEH PHUCYHOK, B PEIIEHWU OTCYTCTBYET (popmyla JIMH3BI, JJIMHA
ctopoHbl A C ompezeneHa U3 HEBEPHBIX MPEANIOCHUIOK, YTO MIPUBEIIO K HEBEPHOMY OT-
BeTy. Pabora orniennBaetcst 1 6aymuioM 3a Hamu4Ke MPaBUILHOTO PUCYHKA.

Ipumep 5.5 (0 6a110B)

Ly bpuo Pueeser
JA j ' by 0= 4ot
F= fpeu & F \::§§Q¢ Aot o t0bner %
bl p | @§§:>\ HP=Hl = loLett—
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ﬂ// 9,(:{ — f: WM?/
MM/ i /i = 4P pon
CnennaHo HEOOOCHOBAHHOE YTBEPIKICHHE O PABCHCTBE ILIOMIAACH TPEYTOJbHUKOB, Ha

PUCYHKE OTCYTCTBYET IOCTpO€HHE H300pakeHus Touku A. Pabora onenuBaercs 0
0aJuIoB.
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3aganue 6

HanpskeHHOCTh  3JIEKTPUYECKOTO MO TJIOCKOTO KOHJAEHcaTopa
(cMm. pucyHok) paBHa 24 kB/M. BHyTpeHHEe CONpOTUBIEHNE UCTOY-
Huka r=100M, DJIC & =30B, conpoTuBieHUsS PE3UCTOPOB
R, =20 Om, R,=40 OM. Hailigute paccTosiHUE MEXKIY TJIaCTUHAMU
KOH/JIEHCaTopa.

~y|™
l
>

O06paser BO3MOYKHOTO PEIICHUs

DNeKTpUUECKUi TOK Yepe3 MOCIeI0BaTeNIbHO BKItOUeHHbIE R u C HE UAET, MO3TOMY Ha-
MpsOKEHUS Ha KOHACHCATOpe U pe3ucTope R, oauHakoBwl v paBHbl: U= [IR,, U= Ed, tne

IR,
E — HanpsbxkeHHOCTD 1oJsl B KOHAeHcaTtope. Otcioga d = —=.
ER
CoracHo 3akony Oma, [ = —— = d= ———2—
r+R, (R, +7)E
Oreer: d=10"M=1wmm.
Kputepun orieHKH BHITOTHEHUS 3aJaHUS banner
[TpuBeneHo MmoyiHOE MPaBMWIIBHOE PElICHHE, BKIIOYAIOIIEE CIEAYIOINE dIeMEH- 3

THI:

1) BepHO 3amucanbl (HOPMYIIbI, BeIpakaromue pu3nueckue 3aK0OHbI, IPUMECHEHUE
KOTOPBIX HEOOXOAMMO JJI PEIICHUS 3a/1adyu BRIOpaHHBIM CIIOCOOOM (B JaHHOM
pemieHun — 3akoH Oma 01 NOIHOU Yenu U yuacmka yenu, paseHcmeo Hanpsi-
JHCeHUll HA NApaleNbHO COeOUHEHHbIX JJIeMEeHMax yenu, ce:A3b PAa3HOCMu No-
MEHYUAN08 C HANPIHCEHHOCbIO NOJIA),

2) mpoBeJeHbl HEOOXOIUMBIC MATEMATHUECKHE MPEeoOpa3OBaHMsI M PACUETHI,
MPUBOISAIINE K MPABUILHOMY YHCIOBOMY OTBETY, M TIPEJICTABIICH OTBET (C yKa-
3aHUEM CIWHUI] H3MEPEHUSs); TIPU ITOM JOMYCKACTCS PEIICHUE IO YacTsIm» (C
MPOMEKYTOUYHBIMH BBIYUCIICHUSIMH).

[IpencraBneHHoe pelieHue COASPKUT M. | MOJHOro pelieHusi, HO UMEET OJIMH 2
U3 CIIEIYIOIIUX HEJOCTATKOB:

— B HEOOXOJMMBIX MaTEMaTUYECKUX MPEeOOPa30BaAHUIX WU BBIYUCICHHUSIX J10-
nyIieHa omuoKa,

NJIn
— HE0OXOMMbIE MaTeMaTHYeCKHuEe MpeoOpa3oBaHUsl U BBIYUCICHUS JIOTUUECKHU
BEpHBI, HE COJIepKaT OMUOOK, HO HE 3aKOHYEH,

NI
— HE MPEJCTABJICHBI MPe0Opa30BaHMsl, MPUBOASINNE K OTBETY, HO 3alKCaH Ipa-
BUJIBHBIA YHCIIOBOM OTBET MJIM OTBET B OOIIIEM BHJIE,

NN
— peIICHUE COJAEPKUT OIIMOKY B HEOOXOIWMBIX MaTEMaTHUECKUX MpeoOpa3o-
BaHMUAX U HE JIOBEJICHO JI0 YHCIIOBOI'O OTBETA.

[IpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOIIUX CIy4aeB: 1
— IIPEJICTaBIEHbI TOJIBKO TMOJOXKEHUsI U (OpMYJibl, BbIpaxkarouue (pu3nuecKue
3aKOHBI, IPUMEHEHNE KOTOPBbIX HEOOXOAMMO /sl pelIeHus 3ajauu, 0e3 KaKux-
a100 mpeoOpa3oBaHUN € MX MCHOJIb30BAaHHEM, HANPABICHHBIX HA PELICHHUE 3a-
Jla4M, U OTBETA;
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N
—B pemiennn orcyTcTByer OJIHA u3 ucxomneix ¢opmyn, HeoOXoaumas Uis
peleHus 3a7auu (WM yTBEpKJIEHUE, JIeKallee B OCHOBE PEIIEeHUs ), HO IPUCYT-
CTBYIOT JIOTHUECKH BEpHBIC MPEOOPa30BaHUS C UMEIOIIUMUCS (opMyJlaMH, Ha-
IIpaBJICHHbIE HAa pELICHUE 3a7a4H,

NJin
— B OJTHOM 13 ucxoasex GopMyI, HeoOXOAMMEIX JUTsl PElIeHHs 3a1aun (MIx
YTBEPKACHUH, JIEXKAIIEM B OCHOBE PEIICHHUs), TOMyIeHa OINOKa, HO MPUCYT-
CTBYIOT JIOTHYECKH BEPHbIE MPE0OpPa30BaHUs C UMEIOIIUMHUCS (OpMyIaMH, Ha-
IIPaBJICHHBIC HA PELICHUE 3aJa4H.

Bce cnyyau penieHus, KOTOpbI€ HE COOTBETCTBYIOT BbIIICYKa3aHHBIM KPUTEPH- 0
SIM BBICTaBJICHHS OIICHOK B 1, 2, 3 Oana.

Ipumep 6.1 (3 6a1a)
E:04 0% fk g polbo s 10 KApRLaTD gt

r= 10 (u lhocyld  FpSguiLs A praneds PAAOK 103G
€= 306 ﬂmfg ALSCRAUMAL f ka&a/oq pu’m /W-ﬁ

30540 X 4 i} -

o A,
24-9(10+40)

IlomxHoE MMPaBUJIBHOC PCIICHUC 3aa4U. PaGora OLICHUBACTCAA 3 OasyutaMHu.

Hpumep 6.2 (1 6a11)
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OTCyTCTBYeT yTBEP)KJICHUE O PAaBEHCTBE HAIPSKECHUH Ha MapajuiebHO COSTUHEHHBIX
y4acTKax IeTH, HO 3aITMCaHbl OCTAIbHbIC HCOOXOIUMEBIC IS PEIICHUS 3a/1a4d ypaBHE-
Hus. [IpUCYTCTBYIOT IIar, HampaBJeHHBIC HA PEIICHKE 3aJaun. PaboTa oreHUBaeTCs
1 Gamom.

Hpumep 6.3 (0 6a.1710B)
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W3 geThipex HEOOXOAMMBIX JJIS PEIICHUS 33a/la4il YPAaBHEHH OTCYTCTBYIOT JBa: Ipa-
BUJIbHAS 3aMUCh 3aKoHa OMa ISl TIOJTHOM TN W YTBEPXKACHUE O PAaBEHCTBE Hampsi-
YKEHUW Ha KOHJICHCATOPE HAIMPSHKEHUIO HAa BTOPOM COMpoTuBIeHUU. PaboTa oreHnBa-
ercsa 0 6amioB.

IIpumep 6.4 (0 6a/1;10B)
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B peniennn oTCyTCTBYIOT BEpHBIE UCXOIHBIE (POPMYIIBI.
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3aganue 7

DnekTpuyeckas Uelb COCTOMT U3 UCTOYHUKA TOKa U peoctara. JJ]C ucrtounnka £ = 6 B, ero
BHyTpeHHee conpoTusieHue » = 2 OM. ColpoTHUBIIEHHE PEOCTAaTa MOKHO U3MEHATH B IIpeie-
nax ot 1 Om g0 5 OM. Yemy paBHa MakcuMalibHasi MOIITHOCTh TOKA, BbIIENIIeMasi HA pPeocTa-

Te?
OO6paselr BO3MOKHOTO pelieHus (PUCYHOK HE 00s3aTENCH)

Mo1HOCTSB, BBIJENIsIEMAs B 1IETIH, HAXOAUTCS 1O Gop- PA

MyJie P

P=1U=1&-1r). e

()
Kopnu ypaBuenus I(E—Ir)=0: =0, = e
[ToaToMy makcumyM ¢yHkuuu P(/) nocturaercs npu -
_E & 0 £ €
1= 2 upaBeH P = ar 4,5 (Br). 2r r
OtBeT: P = 4,5 Br.
Kpurepun OLIEeHKHU BBITOJIHEHUS 3a1aHUs bael

[IpuBeaeHo noiHOe NPaBUIIbHOE PEILIEHUE, BKIIOYAIOUIEE CIEAYIOIINE 3JI€MEHTHI:

— BEpHO 3amucanbl GopMyIibl, BeIpakaromre Gu3nieckne 3aKOHbI, IPUMEHEHUE KO-
TOPBIX HEOOXOMMO JJIsl pelIeHuUs 3a/1a4l BEIOPAaHHBIM CIIOCOOOM (B JaHHOM pelle-

HUU — 3axon Oma 015 ROAHOU Yyenu u Gopmyaa 0 MOUWHOCMU MOKA), 3
— IIPOBEJIEHbl HEOOXOANMbBIE MaTeMaTUYECKUE MPEeoOpa3oBaHUsl M pacyeThl, PHUBO-
JS1IMe K MPaBUIIbHOMY YHCIIOBOMY OTBETY, U MPEACTABICH OTBET (C YKa3aHUEM e[u-

HUI] U3MEPEHHUS); IIPU 3TOM JIOIYCKAETCs PELICHUE «I0 YacTAM» (C MPOMEKYTOUHBI-

MU BBIYHCIICHUSIMU).

[IpencraBieHHOE penieHre COACPKUT M. | MONHOro pelieHus, HO U UMEET OAUH U3
CJIEIYIOLIUX HEIOCTATKOB:

— B HEOOXOJMMBIX MaTeMAaTUYECKUX MPeoOpa3oBaHMIX WM BBIYMCICHUIX JOMYyIIe-

Ha omnoKa,

N
— HeoOXO0IMMble MaTeMaTUYeCKUe MPeoOpa30BaHUsl U BBIUUCICHUS JIOTHUYECKH BEp-
HbI, HE COJIEpKaT OUIMOOK, HO HE 3aKOHYEHBI, 2

NI
— HE MPEJCTAaBJICHBI MPe0oOpa30BaHus, MPUBOIAIINE K OTBETY, HO 3aIMCAH TPABUIIb-
HBIM YHCJIOBOM OTBET WJIM OTBET B OOIIEM BHUJIE,

NI
— pEIICHUE COJAEPKUT OMHMOKY B HEOOXOIUMBIX MaTeMaTHUYECKUX MPEe0Opa30BaHUSIX
Y HE JIOBEJICHO JI0 YMCJIOBOTO OTBETA.

— 47—




[IpencraBiieHbl 3a1TUCH, COOTBETCTBYIOIINE OJHOMY U3 CIEAYIOIIUX CITyYacB:

— MPEACTABJICHBI TOJIBKO TOJIOKCHUS U (POPMYIIBI, BRIpaKAIOIIHE (GU3HUECKHIE 3aKO-

HbI, IPUMEHEHNE KOTOPhIX HEOOXOAMMO JJIS PEIICHUs 3a/1auu, 0e3 KaKuX-Tu0o mpe-

00pa3oBaHUl ¢ X UCIOJIB30BAHUEM, HAMIPABJICHHBIX HA PEIICHUE 3a/1a4H, U OTBETA,
NJIn

— B pemiennn otcytcTByeT OJIHA u3 ncxonubeix ¢popmys, HeoOXoaumast Juisl pelie-

HUA 3a/aud (WIK yTBEPXKIACHUE, JIe)Kalllee B OCHOBE PEIICHUS), HO MPHUCYTCTBYIOT

JIOTUYECKH BEPHBIC MPE0oOpa3oBaHUs ¢ UMEKOIIMMUCS (HOpMYJIaMH, HapaBICHHBIC

Ha peIleHue 3aa9H,

NI
— B OJTHOM u3 ucxomubix GopMyi, HeOOXOMUMBIX IS PELICHHS 3a1aun (WK YI-
BEPIKJICHHUH, JIEXKAIIEM B OCHOBE PEIICHUs ), TOMyIleHa OUOKa, HO IPUCYTCTBYIOT
JIOTUYECKU BEpPHBIE MPeoOpa3oBaHusl ¢ UMEIONUMUCS (OopMyJIaMH, HApaBIEHHBIC
Ha peIICHHE 3aa4u.

Bce cnydam perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTEPHUSIM
BBICTABJIEHHUS OLIEHOK B 1, 2, 3 Oayuia.

Ipumep 7.1 (3 6as1112)

xl

[Tonnoe IMPaBUJIbHOC PCIINCHUC 3a/Ia1H.
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Ipumep 7.2 (2 6as1a)
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[IpencraBiensl Bce HEOOXOIUMbIE YPABHEHMS], MTOTYUYEH BEPHBIA OTBET, HO HE MpUBE-
JIeHbl npeoOpa3oBaHus, npuBoadmue K oreery. (He ykazano, mouemy MOIIHOCTH Oy-
JIeT MaKCUMaJIbHOM MPU JAHHOM COIPOTHUBIICHHH. )

Ipumep 7.3 (2 6an12a)

(4. Dono: Fpererriece ; Er
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BepHoe peIICHUC 3a/1a4H, IIO0JIY4YCH BepHLIﬁ OTBCT B 06H1€M BHAC, HO OOIIYHICHA
omnoKa TP BBIYUCJICHUAX. PaGora OLICHUBACTCA 2 Gammamu.
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Ipumep 7.4 (1 6a11)
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3anucaHbl HEOOXOIUMBIE YPaBHEHUS, HO HE TIPUBOJIUTCS OOOCHOBAHUE ISl OTIpeIee-
HUSI MAKCUMAJILHOU MOIITHOCTH. Padbora onennBaercsa 1 0aiom.

3ananue 8

IIpenapaT aKTHBHOCTBIO 1,7-10" o-wacti B CEKYyH]ly IIOMEIIICH B MEIHBIA KOHTEUHEDP Mac-
coit 0,5 kr. Ha ckoyibkO MOBBICKJIACH TEMIIEpaTypa KOHTEHHepa 3a | 4, eciiu M3BECTHO, YTO
JTAaHHOE PAaIMOAKTUBHOE BEIECTBO UCITYCKAET Ol-4acTullbl 3Heprue 5,3 MaB? Cuutath, 4To
SHEPTUs BCEX OL-YACTHUIL MOJTHOCTHIO MEPEXOUT BO BHYTPEHHIOIO SHEPIUIO0 KOHTeMHepa. Ten-
JIOEMKOCTBIO TpernapaTa 1 TeII000MEHOM € OKpY Kalolllel cpeiol mpeHeOpeyb.

OO6pasel] BO3MOKHOTO PEIICHUS

3a Bpems At B mpemnapare BbIAEISETCS KOJIUYECTBO TeIoThl O = A-&At, T1e
A — aKTUBHOCTb Mpernapara, &— SHEePrust o.-4acTUllbl, A — BpeMsl.
N3MeHeHune Temiiepatypbl KOHTEHHEPA ONPEEIIACTCS PABEHCTBOM
Q = c:m-AT, e ¢ — yaelbHas TEIUIOEMKOCTh MEJIU, m — Macca KoHTelnepa, AT — uzme-
HEHHUE TEMIIEPATyPbl KOHTEHHEPA.
BrinenuBiieecs KOJIMUECTBO TEIUIOTHI UJIET HAa HarpeBanue koHteitnepa. Orcioga AT =
- At arogk
cm
OtBer: AT~ 2,7 K.

Kpurepnn o1ieHKM BBIIIOJIHEHUS 331aHUS banner

[IpuBeneHO MOJMHOE MNPAaBWIBHOE PELICHHE, BKIIOYAIOIIEE CIEAYIOIINE 3
AJIEMEHTBI:

1) BepHO 3anucanbl (popMyJibl, BeIpaxkaroye pu3ndeckue 3aKoHbl, IPUMEHEHUE
KOTOPBIX HEOOXOIUMO JJIS PEIICHUs 3a7a4id BBIOpAaHHBIM CIIOCOOOM (B JaHHOM
PELICHUH — hopmyna OJisl SHEPSUU, 8blOeSIeMOl  Npenapamom, u gopmyna Ois
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pacuema KoIu4ecmea meniomol, NOJYYEeHHO20 KOHMeUHepOM NPU HaA2PeBaHUlL);
2) mpoBeAcHbI HEOOXOAMMBIE MaTeMaTHYECKHE MpPeoOpa3OBaHHUS U PaCUeTHI,
MPUBOAIIME K MPABUILHOMY YHCIOBOMY OTBETY, M MIPEJICTABIEH OTBET (C yKa-
3aHHEM €IUHUI] U3MEPEHUS); TIPU ITOM JIOTYCKAECTCS PEHICHUE IO YacTsaM» (C
MTPOMEKYTOUYHBIMY BBIYUCIICHUSIMH).

[IpencraBienHoe penieHne COACPKUT M. 1 MOJTHOTO pemieHus, HO UMeeT OAMH
U3 CJIEIYIOIUX HEJJOCTATKOB:

— B HEOOXOJIMMBIX MAaTEMaTHUYECKUX MPEoOpa30BaHUSAX WM BBIUYUCICHUSAX J0-
nylieHa omuokKa,

NJin
— HEe0OX0/lMMble MaTeMaTU4YeCKUe MPeoO0pa30BaHusl M BBIYMCICHHS JIOTHUECKU
BEPHBI, HE COJIEPKAT OMIMOOK, HO HE 3aKOHYEHBI,

N
— HE MpeJCTaBJIeHbl NpeoOpa3oBaHMsl, MPUBOASIINE K OTBETY, HO 3alKCaH Mpa-
BUJIbHBIN YMCIIOBOM OTBET WJIM OTBET B OOIIEM BHIE,

NN
— pElLleHUEe COJIEPKUT OMIMOKY B HEOOXOAMMBIX MaTeMaTHYECKUX IMpeoOpa3o-
BAHMSX U HE JIOBEJICHO J0 YMCIOBOTO OTBETA.

IIpencraBieHsl 3a1MCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOLIUX CIIy4aeB:

— MPEACTaBICHBI TOJBKO IMOJIOKEHUS U (POPMYJIbI, BRIpaKaromue (Qpusndeckue
3aKOHbI, IPUMEHEHHUE KOTOPbIX HEOOXOAMMO JUIsl pelIeHUs 3aaul, 0e3 KaKuX-
1100 npeoOpa3oBaHUN € UX UCHOJIb30BAaHUEM, HAIPABICHHBIX HA PELICHHUE 3a-
Jla4yM, U OTBETA,

N
—B pemennn orcyTcTByer OJIHA u3 ucxomneix ¢gopmMyn, HeoOXoaumas IUis
pelieHus 3afauu (WM yTBEpKACHHE, JIeKalllee B OCHOBE PELICHUSs ), HO MIPUCYT-
CTBYIOT JIOTMUECKU BEpHbIE MPEoOpa30BaHUs C UMEIOIIUMUCS (popMyJsiaMH, Ha-
npaBJieHHBIC HA PEIICHUE 3a/1a4H,

NI
— B OJTHOU u3 ucxomusIx GpopMyI1, HEOOXOIUMBIX U pelleHus 3aqaun (Win
B YTBEP)KJICHUH, JIEKAIIEM B OCHOBE PELICHMs), JOMylIeHa oumunoOKa, HO Mpu-
CYTCTBYIOT JIOTHUECKH BEpHBIEC MPEoOpa3oBaHusl ¢ UMEIOIUMHUCS (HopMyliaMu,
HaNpaBJICHHBIC HA PEIICHHUE 3aIaUH.

Bce ciyuan pemieHus, KOTOpble He COOTBETCTBYIOT BBIIICYKA3aHHBIM KPHUTEPH-
SIM BBICTaBJICHHS OLIEHOK B 1, 2, 3 Oama.
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IIpumep 8.1 (3 0as1a)
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HpCIICTaBJ'ICHO BCPHOC PCIICHUC «II0 9aCTAM» C IIPOMCIKYTOYHBIMU BBIYHUCIICHUAMUN.

IIpumep 8.2 (2 0aJa)
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Pemenue BepHOE, HO B BBIUMCIEHUSX JIOMYIIEHa omKOKa npu rnepesoze 3B B J[xk, uro
IIPUBEJIO K HEBEPHOMY OTBETY.

IIpumep 8.3 (2 6as112)
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BepHo 3anmcans ¢popMyIbl B IPeICTaBICHBI TPpeo0Opa30BaHus, HO JOMYIIEHA OMNOKa
P TIOACTAaHOBKE 3HAUYCHMS BPEMEHHU B (hOPMYITY JUISI SHEPTUH O.-YACTHII, UTO IIPUBEIIO
K HEBEpHOMY OTBeTY. [IprpaBHUBaETCS K OIIMOKAM B BEIYMCIICHUSX U OIICHUBAETCS B 2
oaia.

HpnMep 8.4 (1 6am)

- CS5
@G—u—o PW
A =1 F 0" 4) P = E¢
&, =7c 2) X =mec ol
= OS5 ke > /‘-OSUO‘*&”'W L € A
E =5,3 1/(,/;5/5: fome el = & ¢
5206 (O3 Dav- — 3
SIS LT LT WTs e - 5330600 T 1,700
prT-7 Ka e T 330 ©O,5 =
+, s8%F K

Ok, “ryy e

B oanoit U3 ucxoaHbix ¢GopMy AomylieHa omuoka (B popMysie Il SHEPTrUU BCEX O
YaCTHII, UCITyCKAaeMbIX 3a | yac, He yUTEHO BpeMs).
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3aganue 9
B nByx ombiTax mo ¢potodddekTy MeTammnyeckas miacTHHKa 00ydanach CBETOM C JJIMHAMHU
BOJIH COOTBETCTBEHHO A = 350 HM U A, = 540 uHM. B 3TUX ombITax MakCUMaIbHbIE CKOPOCTH
U
(hOTO3JIEKTPOHOB OTJINYATIUCH B U—l =2 pa3a. KakoBa paboTta BbIX0J1a C TIOBEPXHOCTH METaJl-
2
ma?

O0pa3el] BO3MOKHOTO peLEeHUs

VYpaBHuenue DiiHmTelHa 17151 GoTodP(heKTa B IEPBOM OMBITE:

2
MU max
hvl _ABI:.IX +T' (1)
VYpaBuenue DiHmrelHa 17151 Gorod3ddexTa BO BTOPOM OTBITE:
2
MU7 max
hv2 = ABBIX T 2)
2
CBsI3b IJIMHBI BOJIHBI CBETA C YaCTOTOI B [IEPBOM OIIBITE: A = £ 3)
Vi
CBsI3b IJIMHBI BOJIHBI CBETA C YaCTOTOI BO BTOPOM OMBITE: A, = <. 4)
Va
y U1 max
OTHomIeHHE MaKCUMAJIbHBIX CKOPOCTEH (POTOANEKTPOHOB: 711 = ———. (5)
U2 max

he(n 2 _ it—j)

Pemas cucremy ypasuenwuii (1)—(5), momyuaem: A4, . =

BBIX 7\‘2 (l’l 2 1)
OtBet: Ay ~ 3,010 Tk ~ 1,9 5B.
KpI/ITepI/II/I OILICHKH BBIIIOJIHCHUA 3aIaHUS Bbamisl
HpI/IBeI[eHO IMMOJIHOC MPAaBHUJIbHOC PCHICHUEC, BKIIIOYAIOIICE CICAYIOIUE 3JICMCH- 3

THI:

1) BepHoO 3amucanbl GopMyIIbl, BhIpaxaroniue Gu3niecKue 3aK0OHbl, IPUMEHEHHE
KOTOPBIX HEOOXOAMMO JJIsI PEIICHUS 3a/1a4u BRIOPAHHBIM CITIOCOOOM (B JJaHHOM
pelIeHun — ypasHeHue DuHwmelna 0ns pomosghghexma u ¢gopmyna, ceazvi-
sarowas ONUHY 80JHbL IEKMPOMASHUMHBIX 80JIH C YACTOMOI);

2) mpoBeJeHbl HEOOXOIUMBIE MaTeMAaTHYECKHE MPeoOpa3oBaHMsI M PACUETHI,
MPUBOIAIIME K MPABUILHOMY YHCIOBOMY OTBETY, M IIPEJICTABIIEH OTBET (C yKa-
3aHHEM CIUHUI] U3MEPEHUS); TIPU ATOM JIOTYCKACTCS PEHICHUE IO YacTsaM» (C
POMEKYTOUHBIMU BBIUMCIICHUSIMH).

[IpencraBneHHoe pelieHUue COACPKUT M. 1 MOJTHOTO peuieHusi, HO UMEeT OJUH 2
U3 CJIEIYIOMUX HEJJOCTATKOB:

— B HEOOXOJIMMBIX MaTEMaTHYCCKUX MPEOoOpPa30BAHUAX WA BBIYUCICHUSAX J10-
myIieHa omuoka,

NJIN
— HeO6XOI[I/IMBIe MaTEMAaTHYCCKUC npeo6pa30BaHH>1 W BBIYMCIICHHUA JTOI'MYCCKH
BCPHBI, HC COACPIKAT OIJ_II/I6OK, HO HEC 3aKOHYCHHI,

NJIN
— HC MPCACTABJICHBI Hp606pa30BaHI/IH, IMPUBOIAINNC K OTBECTY, HO 3allMCAH IIpa-
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BUJIBHBIA YHCIIOBOM OTBET MJIM OTBET B OOIIIEM BHJIE,

NN
— pEIICHUE COJACPKUT OIIMOKY B HEOOXOIWMBIX MaTEeMaTHUECKHX MpeoOpa3o-
BaHMUAX U HE JIOBEJICHO JI0 YHCIIOBOI'O OTBETA.

[IpencraBieHbl 3aIMCH, COOTBETCTBYIOIINE OAHOMY U3 CIEAYIOLIUX CIy4aeB:

— IIPEJICTAaBIEHbI TOJIBKO TMOJOXKEHUsI U (OpMyJibl, BbIpaxkarouue (pu3nuecKue
3aKOHBI, IPUMEHEHNE KOTOPBbIX HEOOXOAMMO /sl pelIeHus 3ajauu, 0e3 KaKux-
a100 mpeoOpa3oBaHU ¢ MX MCHOJIb30BAaHHEM, HANPABICHHBIX HA PELICHHUE 3a-
Jla4yM, U OTBETA,

NJIN
—B pemeHnn otcytcTtByer OJIHA u3 ucxomnslx gopmys, HeobOxonumas s
pelIeHus 3a1a4n (WM YTBEPKACHHE, JIEXKAILlee B OCHOBE PELIEHUS ), HO IPUCYT-
CTBYIOT JIOTHYECKH BEPHbIE MPE0OpPa3OBaHMs C UMEIOIIUMHUCS (OpMyIaMH, Ha-
IIPaBJICHHBIC HA PEILIEHUE 3a/1a4H,

NJIN
— B OJTHOM 13 ucxoanex GopMyI1, HeoOXOAMMEIX JUIsl PELICHHs 3a1aun (MIx
YTBEPKJICHUH, JIEKAIIEM B OCHOBE pEIICHMs), JOMylLIeHa OUIMOKa, HO MPHUCYT-
CTBYIOT JIOTMUECKH BEpHbIE MPEoOPa30BaHUS C UMEIOIIUMUCS (POpMyJIaMH, Ha-
IIPABJICHHBIE HA PELICHUE 3a/1a4u.

Bce cnyuau pemienus, KOTOpbIe HE COOTBETCTBYIOT BBIIIIEYKA3aHHBIM KPUTEPHU-
SIM BBICTaBJICHHS OIICHOK B 1, 2, 3 Gamia.

Hpumep 9.1 (3 6as111a)
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Ay 1AL, st GRETI BTy et
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[Tonnoe BCPHOC PCIICHHUC 3a1a49H «I10 HGﬁCTBHHM)). OHGHI/IBaGTCﬂ 3 Gamnamu.
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IIpumep 9.2 (2 6as1a)

V?
A, = 3508/ A= gy, + L2
2y, 25904 s e .
7 Bote = A ,Ji—'—"
% P - Ry
- Berx, = A 2 .
V— Z &6 v 3% 3" 2 | o L —
‘T % 44&/)’1 = T3%5s .. -~ > =
— - 2
-7 = & o566 /2 Zy s
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Hrsrx = 00566 - /& R A ﬂffaf(/{‘/ﬂ"’:ﬂ,ﬂj N

3ajada pelieHa 1o AeHCTBUAIM, IOJIyYEH BEPHbBIN YUCIOBOM OTBET, HO HE YKa3aHbI
€MHULbI U3MEPEHHUS.

IIpumep 9.3 (2 06a1a) _
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t4
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z Z £ - e
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HpaBI/IJIBHO 3anucaHbl BCE HCO6XOILI/IMLIC (1)OpMyJIBI, IIPOBEICHbI HpGO6p8.30BaHI/I$I HO

b
B HUX JIONyIIeHA omKOKa (He COKpalleHa Macca 3JIEKTPOHa), YTO MPUBEJIO0 K OTHO0Y-
HBIM BBIUUCIICHUSM. Perienue onenruBaercs 2 6ajiamu.
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IIpumep 9.4 (1 6a11)

Cs Dacce - e : , PWQ
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B C5lern 2 % 107 Dae.

B pemenun npeacraBiaeHbl Bce HEOOXOAUMBIE (POPMYIIBI, OJTHAKO JaJiee TPUBOTUTCS
HeBepHas ¢hopmylia sl CKOPOCTH (POTOIIEKTPOHOB.

IIpumep 9.5 (0 6a/1;10B)
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OTCyTCTBYET 3aMKCh HEOOXOUMBIX YpaBHEHUH.
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Pexomenganuu PIIK nmo oneHuBaHUuIO

Knura 2
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