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1. PoJib 3a1aHMii ¢ pa3BEéPHYTHIM OTBETOM
B KUM EI'D no ¢pusuke

KonTponbHbIe u3MepuTenbHbie MaTepuaiibl EI'D 1o ¢usnke npru3BaHbl BCECTOPOHHE OIEHUTH
KaKk OCBOCHHME BBINTYCKHHUKAMHU TPEIMETHBIX pPE3yJbTaTOB, TaK U YCBOCHHE HMHU OCHOBHBIX
COJZIepKATENbHBIX JIMHUH BCEX pa3/eloB HIKOJBHOrO Kypca ¢usuku. Kaxaplii BapuaHT
9K3aMEHALIMOHHOW PabOThI COCTOUT U3 ABYX YacTeil U BKIItOUaeT B ce0s 26 3aAaHuid, pa3Inyaronnxcs
($hopMoOii 1 YpOBHEM CIIOKHOCTH.

B KHWM nmpencraBieHsl 3alaHusi, MNPOBEPSIONIME CIEAYIOIIME TPYHIbl MPEIMETHBIX
PE3YNIbTATOB: BIIAJICHUE MOHATUHHBIM anmnaparoM Kypca (GU3UKH; aHaIu3 (GU3HUECKUX MPOIECCOB U
SIBJIGHUH C HCIOJIb30BAHUEM H3YYCHHBIX TEOPETUYECKUX IIOJIOKEHUHM, 3aKOHOB U (DU3HUECKUX
BEJIMYUH; METOJIOJIOTUYECKME YMEHHMs; YMEHHUE pellaTh KayeCTBEHHbIE M PACUETHBIC 3a7aud
Pa3IMYHBIX THUIIOB.

B paGore mpencraBieHBI 3aaHUsT Pa3HBIX YPOBHEH CIIOKHOCTH: 0a30BOTO, MOBHIIICHHOTO U
BbICOKOTO. bounbmas rpymnmna 3agaHuii 0a30BOro M IMOBBIIMIEHHOTO YPOBHEW IMPOBEPSET OCBOCHHE
MOHATHIHOTO afmapara Kypca (U3MKH, TIPH 3TOM 3aJaHMsl CTPOSTCS Ha NMPUMEHCHUHW TTOHSTHH,
MO/IEJIeH, BEJIMUMH WM 3aKOHOB B PA3IMYHBIX CUTYAIUSIX. 3aaHUs TOBBIIEHHOTO YPOBHS HAIIPaBJICHBI
Ha MIPOBEPKY YMEHHUSI UCTOIb30BaTh MOHITUS M 3aKOHBI (PU3UKU JJISl aHAIM3a PA3IUYHBIX POIECCOB
U SIBJICHUM, a TaK)K€ YMEHUS peIllaTh 3aJladyd Ha MPUMEHEHHUE OJHOTO0-JIBYX 3aKOHOB ((popmyir) 1o
KaKoi-1100 M3 TeM IIKOJIBHOrO Kypca (pu3uku. 3aJaHusi BHICOKOTO YPOBHS CIIOKHOCTH MPOBEPSIOT
YMEHHE UCIT0JIb30BATh 3aKOHBI ¥ TCOPUHU (DPU3UKH B M3MEHEHHOW WM HOBOW CHUTYaIIUU.

Yacte 1 comepxut 20 3apaHuii ¢ KpaTKUM OTBETOM, M3 HUX 11 3ajaHuii ¢ 3aNIMChIO OTBETA B
BH/JIC YUCJIA WK JBYX YuceN U 9 3a/laHnif HA YCTAaHOBJICHUE COOTBETCTBHS M MHOKECTBEHHBIN BHIOOD,
B KOTOPBIX OTBETHl HEOOXOAMMO 3amucaTh B BHUJE MocienoBaTenbHOCTH Lugp. B Havane yactu 1
MpeyIaraloTcs 3aJaHusl Ha OIICHKY OCBOCHHUS MOHATHIHOTO ammapaTta (GU3uKA U aHATU3 Pa3IMIHBIX
(bu3MYECKUX MPOIECCOB. DTU 3a/laHusl TPYNIUPYIOTCS UCXOS U3 TeMaTHYEeCKON MPHUHAJICKHOCTH:
MEXaHWKa, MOJIEKYJIsIpHast (U3MKa, DJIEKTPOAMHAMUKA U KBaHTOBas (usuka. ['pynma mo xaxmaomy
paszeny HauuHAeTCs C 3aJaHuil, B KOTOPHIX HEOOXOIUMO 3amucaTh BEPHBIA OTBET B BUIE YHUCIHA,
a Jianee CIeayroT 3a/IaHus Ha BBIOOP JIBYX BEPHBIX YTBEPKIACHUH W3 MSTH MPEIJIOKEHHBIX U 3a/1aHHE
Ha COOTBETCTBHUE, JHOO Ha M3MEHEHHE (PU3NYECKUX BEIWYMH B PA3IUYHBIX Mpoleccax, Ju00 Ha
YCTaHOBJICHUE COOTBETCTBUSI MEXKIY (U3HMUECKUMHU BETMYMHAMU U rpadukamu uinu popmynamu. B
KOHIIE YacTH | BKJIFOUYEHBI /IBa 3a/1aHHsI HAa IPOBEPKY METOJ0JIOTMUYECKUX YMEHUH, KOTOPbIE OTHOCATCSA
K pa3HbIM pazzienam (U3MK{A, U OJHO MHTETPUPOBAHHOE 3aJIaHHE C MHOXECTBEHHBIM BBIOOPOM Ha
MIPOBEPKY TEOPETUUECKUX CBEACHUM.

Yacte 2 paboThl MOCBSIIEHA PEHICHUIO 3a/ad. JTO TPATUIMOHHO HauOoJiee 3HAYMMBIN
pe3yNbTaT OCBOEHUS Kypca (DM3UKHU CpeHEH MIKOIbI U Harboliee BOCTpeOOBaHHAs AeSITeNbHOCTD IPH
JTanTbHENIIIEM U3y4YeHUN TIpeIMETa B By3€. B 3T0i1 yacTu mecTh pa3muyHbIX 3a7a4: OJJHA KaYeCTBEHHAS
3a/aya ¢ pa3BEPHYTHIM OTBETOM, JBE€ PACUETHBIX 3a/1a4d TMOBBILIEHHOTO YPOBHS C Pa3BEPHYTHIM
OTBETOM W TPU PACUYETHBIX 3a/Jaud C Pa3BEPHYTHIM OTBETOM BBICOKOTO YpPOBHS cClIOkHOCTH. [lo
COJIEP>KaHUIO 3a/1a4H PACTIPEENSIIOTCS 10 pa3AenaM cIeAyIomuM o0pa3oM: 2 3a/1aduu M0 MEXaHUKe, 2
3aJ1a9M 10 MOJICKYJIIPHOU (DU3HMKE ¥ TEPMOJTUHAMUKE U 2 33JIa4H I10 dJICKTPOTUHAMHUKE.

C ToukM 3peHUus CoAepKaHHUS 3aJayd MOAOUPAIOTCS TaKUM 00pa3oM, YTOOBI OXBATHIBATH
paznmuuHbie TeMbl Kypca. CIO0XHOCTH 3aJad OIpeAeNsaeTcs KaKk XapaKTepoM IesTeIbHOCTH, TaK
Y KOHTEKCTOM. B mepBoM ciydae MOXKHO BBIIEIUTH TPU TPYIIIbI 33JaHUI 1O 1€ATeIbHOCTH:

—  HKCIOJb30BAaHUE U3YYEHHOTO AITOpUTMa pEUICHUs 3a/1a4H,
—  KOMOWMHHPOBAHHE PA3TMYHBIX U3YUEHHBIX AJITOPUTMOB,
—  BBIOOp COOCTBEHHOTO AJTOPUTMA PEILICHUSI.

UYrto kacaeTcst KOHTEKCTa, TO 3[€Ch UCIOJIb3YIOTCS:

—  THUIOBBIE YUeOHBIE CUTYaAIIUU, C KOTOPHIMH SK3aMEHYEMbIE BCTPEUAIHCh B MTPOLIECCE O0yUSHUS

1 B KOTOPBIX MCTOJB3YIOTCS SIBHO 3aJJaHHbIE (PU3HMUECKHUE MOJIEIH;



— W3MEHEHHBIC CUTYalluH, B KOTOPBIX, HapuMep, HEOOXOIMMO ONEpUpOBaTh OONBIINM, YeM
B THUIIOBBIX 3adadax, 4YUCJIOM 3aKOHOB H q)OpMYH, BBOAUTH AOIIOJIHUTCIIBHBIC O6OCHOBaHI/ISI
B PEIICHHUHU H T.IL.;

—  HOBBIC CHTYaI[MH, KOTOPbIC HE BCTPCUAIUCHh paHee B YUEOHOM JHUTepaType M MPernoiaraoT
CEpPBE3HYIO JACATEIBHOCTD 110 aHAIN3Y (PU3MYECKUX MPOIECCOB H CAMOCTOSTEIBHOMY BBIOODY
(bu3HUECKOit MOJICITH TS PEIICHHS 3a/1a4H.

Jlro6as pacuérHas 3amaya o pusuke TpedyeT aHanu3a yCIOBUs, BIOOpa (GU3NIECKON MOJIEIH,
MPOBEJCHUS MaTeMaTHYCCKUX MpeoOpa3oBaHUil, pacu€ToB M aHalIM3a MOJyd4eHHOro oteera. Jlis
OLCHHUBAHUA 3a[[aHHﬁ BBICOKOI'O YpPOBHA CJIOXKHOCTHU HGO6XOIII/IM aHaJIn3 BCCX JTAIllOB PCIICHMA,
M03TOMY 3/1ECh MPEIAratoTCs 3aaHusl C Pa3BEPHYTHIM OTBETOM. B KOHIIEe BapuaHTa MMEETCs 33 JaHne
C pa3BEPHYTHIM OTBETOM BBICOKOT'O YPOBHS CIIOKHOCTH, IIPEACTABIISIONICE CO00I pacuéTHyIO 3a1aqy
C HESIBHO 33J[aHHOM (PU3HYECKON MOJICIIBIO, B KOTOPO# TpeOyeTCsi MPUBECTH 00OCHOBAHUE BHIOPAHHOI
MOJIETIH ¥ UCTIOJIb3YEMBIX ISl PEIICHUS 3aKOHOB B (pOpMyII.

OnHO W3 3ajaHMii C pa3BEPHYTHIM OTBETOM IMPEICTABISAET COOOW KayeCTBEHHYIO 3ajauy,
B PCIICHUU KOTOPOW HEOOXOAMMO BBICTPOUTH OOBSICHCHHE C OMOpPOH Ha (U3HUYSCKHE 3aKOHBI
1 3aKOHOMEPHOCTH.

3amanusi ’K3aMeHalMoHHOW pabotel EI'D mo ¢wusuke, Tpedyromue pa3BEPHYTOro OTBETA,
OIICHUBAIOTCS 110 MOJIMTOMUYECKOH ITKaJie B COOTBETCTBUU C TIOJIHOTOM U MPABUILHOCTBIO PEIICHHUS.
[IpoBepka BBIMONHEHUS 3aJaHU C Pa3BEPHYTHIM OTBETOM OCYIIECTBISETCS 3KCIEpTaMU
PErHOHANIBHBIX MPEAMETHBIX KoMHCCHI. HeoO0XoaruMOoCTh JIMYHOTO y4acTHsi KCIEPTOB B MPOBEPKE
pEe3yNbTaTOB  BBIMOJHEHUS 33JaHUd ¢ Pa3BEPHYTHIM OTBETOM OOHApYXHBaeT MpoliemMy
O0OBEKTUBHOCTH BBICTABJIICHHON UMH OIICHKU OTBETA.
OOBEKTUBHOCTH OLICHWBAHUS MOKHO TIOOUTHCS CIEAYIOIINM 00pazoM:
—  4€TKO ONpEACNIUB €ANHbIC KPUTEPUM OLICHUBAHHUSI OTBETA Ha KOHKPETHOE 3aJjaHue JUIsl BCEX
JKCIIEPTOB;
— obecrnevnB CTaHAAPTU3UPOBAHHYIO MPOIEAYPY MPOBEPKH IK3aMEHAIIMOHHBIX pa0oT.

[Tpu opraHu3anmu pabOTHI HKCIEPTOB PEKOMEHIYETCS 0OpaliaTh BHUMAaHHUE Ha CIIETYIONIHe
MOMEHTBHI.

1. Tlpu omeHMBaHUM >K3aMEHAIMOHHBIX Pa0OT HKCHEPT PACCMATPHBAET PEIICHHs B BBIIAHHBIX
eMy paboTax 10 3aJJaHHsIM: BHaJase perieHus 3a1a4un 21 Bo Bcex paboTax, 3aTeM BCe PeLIeHUs
3amaun 22, IOTOM BCE€ peUIeHus 3a1ad 23 U T.J., IaXKe €CIH HEKOTOphIe paboThl 3aHUMAIOT
HECKOJIbKO CTPaHMIl U pEIIeHUs] B HUX MPEICTaBJICHbI He 0 MOPSAIKY NpeabsBICHUS 3a/1a4 B
BapuaHTe. TeM caMbiM oOecreunmBaeTcs OoJiee COTJIACOBAaHHOE PEIICHHWE O BBICTABICHUU
0aJuIoB 3a O/IHO U TO K€ 3aJ[aHue.

2. llepen mpoBeneHHeM MPOBEPKU KaXJIOTO W3 3aJaHMM HEOOXOIUMO M3YYHUTh KPUTEPUU €ro
OLICHUBAHMsI B MaTepHajax /sl dKCIepTa, oOpaTB BHUMAaHHWE HAa BO3MOXHBIE OTIUYHS OT
0000IIEHHON CXEMBI OLICHUBAHMUSL.

3. Ilpm paboTe 3KCTIepT BHICTABIISIET CBOM OIEHKH B CIEIHATBHBIN OnaHK «I[IpoTOKoNI MpoBepKu
pa3BEPHYTHIX OTBETOBY» (OJAHK-TIPOTOKON). 3aroyHATh OJAHKU-TIPOTOKOJBI  CIEIYeT,
PYKOBOJICTBYSICH CIICAYIOIIMMH TIPAaBUIIAMHU:

— 3aIoJIHATH TMOJIA OJIAHKA-TIPOTOKOJA CJIEeMyeT TEeYaTHBIMH 3arJIaBHBIMA OyKBaMHU YEpHOM
refieBoil pyukoi CTpOro BHYTPH IOJIeH OaHKa-MpOTOKOa;

— WCIOJBh30BaHME KapaHnaama (Jake Ui YEePHOBBIX 3aluceil), pydeK CO CBETIBIMHU
YepHUJIAMH ¥ KOPPEKTUPYIOIIEH KHUIKOCTH JIJIsl UCTIPABJICHUS] HATMCAHHOTO HEJOMYyCTUMO
(Hamuuue rpudens WM KOPPEKTHPYIOIIEH KHUAKOCTH Ha CKaHUpYeMOM OJaHKE MOXKET
MIPUBECTH K CEPhE3HOM MOIOMKE CKaHepa);

— BHECEHHbIE UCIIPABIICHUS JJOJDKHBI OIHO3HAUHO TPAKTOBaThcs. Bee ucnpaBieHus: BHOCATCS
B MOpsAKe, onpenenéHHoM B cyonekTe Poccuiickoit deneparumy;



— eciu ydactHUK [ IA He npucTynan K BBIIIOJIHEHUIO 3aJJaHusl, TO B I10JIE, B KOTOPOM JIOJIKEH
CTOSITH OailI 3a JTaHHBIA OTBET HA 33JaHKE B OJIAHKE-TIPOTOKOJIE, CIEAYET IIOCTABUTh METKY
«X»;

— ecimu yyactHUK ['MA mpucTynman K BBIIOJHEHHUIO 3afjaHMsl, TO B COOTBETCTBYIOLIEE I10JI€
(mos1) 6IaHKa-MIPOTOKOJIA CIAEAYET MPOCTABUTh COOTBETCTBYIONINI Oayi (OaylIbl) OT HYJIS
70 MAaKCUMaJIbHO BO3MOXKHOT'O, YKa3aHHOTO B KPUTEPUSAX OICHUBAHUS BBIIOJHEHUS
3a/IaHN C pa3BEPHYTHIM OTBETOM;

— TIOCJE 3aBEpUICHUs 3alloJIHEHUs OJaHKa-TPOTOKOJAa TOCTaBHTh  JaTy, MOJIKCH
B COOTBETCTBYIOIIMX TMOJIAX OJaHKA-MPOTOKONA M MepeAarb paboyuil  KOMILJIEKT
npenceaaremnto [1K mist mepenaun Ha 06padboTKy.

BrictaBnenue 6aiioB B OJIaHK OIEHHMBAHUS PEKOMEHIYeTCsl IPOBOAMTH 1O paboTaM: Bce
3aJjaHus TIEPBOI MPOBEpseMOi pabOTHI, BCE 3aJaHUs BTOPOM MpoBepsieMoil paboThI U T.1.
OT0 mOo3BONISIET OOHApY)XKUTh OIIMOKM B HyMepaluu 3aJad  3K3aMEHYEeMbIMH,
HENPOHYMEPOBAHHYIO UJIHM CIy4ailHO MPOIYILEHHYIO 3KCIEPTOM 3a/1auy.

4. Tewmm paOoThl 3KCIIEpTa pacCUUTaH B cpeHeM Ha 4 mpoBepsiembie padoThl 3a 60 MunyT. [lepen

HAyajioM paboThl HEOOXOIUMO BHHMATEIFHO O3HAKOMHUTBCS C YCIOBHSAMH 337ad, HX

pEIICHUSMU U COOTBETCTBYIOIIUMU KPUTEPUSIMHU OLICHUBAHUS.

Jis ciydaeB pacXOJKICHHUSI SKCIEPTHBIX OICHOK MPEAyCMOTpPEHa Mpoleaypa Ha3HAYCHUS
TPETHETO IKCIIEPTa M ONPEICIICHUS OKOHYATEIIPHON OIICHKH PEIICHUS.

IIpu mpoenernu EI'D mo ¢usmke Ha3HAUYCHHE TPETHErO JKCIEpPTa MPOU3BOAUTCS B TOM
cilydae, €ClM PAcXOXKJICHUE B pPe3y/IbTaTax OIICHUBAHMS 3aJaHUS JIBYMs JKCIEPTaMU COCTABIISCT
2 " 00J1ee DaJLIA.

H3Bievyenus u3 Meroguueckux pekomenaaumnii Pocoopuaasopa no (popMupoBaHuio

U OpraHu3anum padoTsl NpeaMeTHBIX KoMuccuii cyobekTa Poccuiickoii @enepanun

NPHU NPOBeIeHUHN rOCYyAaPCTBEHHOI UTOTOBOM ATTECTAIMM 110 00Pa30BaTeIbHBIM NPOrPAMMaM
cpeHero oouero od0pazoBaHusi

Bo Bpems paboThl 3KcriepTaM 3ampeniaeTcs:

e uMeTh Ipu ceOe cpescTBa cBsI3M, (HOTO-, ayIM0- U BUJEOANapaTypy;

®  KONMPOBATH U BEIHOCUTH U3 MMOMEIIEHHH, B KOTOpBIX padoTaet [1K, sx3ameHaimoHHbIe pabOTHI,
KPUTCPUH OLUCHHUBAHUA, IIPOTOKOJIBI IIPOBECPKU SK3aMCHAIIMOHHBIX pa60T;

e  pasmiauarh UHPOPMAIMIO, COAEPIKALIYIOCS B YKa3aHHBIX MaTepuaiax.
Taxke 3anpermaercs:

e (€3 yBaXUTEIbHOW MPUYMHBI TOKUAATH aYAUTOPHIO;

e neperoBapuBarbes ¢ apyrumu skcnepramu [IK, ecnm peur He MIOET O KOHCYJIBTUPOBAHUU
c npexncenarenem IIK mwnmm ¢ skcneprom 11K, HazHayeHHBIM 10 pemenuto npencenarens 1K
KOHCYJIbTAHTOM.

Ecnmu Y OKCIOCpPTa BO3HHUKAKOT BOIPOCHI WA Hp06J'ICMBI, OH JOJIKCH O6paTI/ITLC}I
K IpeaccaaTeiito IIK wm JIMy, HA3HAYCHHOMY IIPCACCAATCICM IIK KOHCYJIbTAHTOM.



2. CucTeMa OlleHUBAaHUA 3aJaHUI C Pa3BEPHYTbIM OTBETOM
B EI'D no ¢pusuke

DKk3aMeHaImoHHbIN BapuaHT EI'D 1o pu3uke BKIIrOYaeT yeThIpe TUIIA 3aaHUI C pa3BEPHYTHIM
OTBETOM, OTJIHMYAIOIIUXCS OOOOMIEHHBIMU CXEMaMHU OLICHMBAaHUs: KauecTBeHHas 3amada (21),
pacuérHble 3agaun (22 u 23), pacuétHble 3amaun (24 u 25) u pacuerHas 3ama4a (26).

Boinonnenue 3amanmii 21-26 (¢ pa3BEPHYTHIM OTBETOM) OLIEHMBAETCS IMPEIMETHOMN
komuccueil. Ha ocHoBe KpuTepueB, NpPEICTaBICHHBIX B NPHUBENEHHBIX HIDKE TaOnMIax, 3a
BBIIIOJTHEHUE Ka)KJIOT'0 3a/1aHUS B 3aBUCUMOCTH OT IIOJHOTHI
Y IPaBWJILHOCTH JAHHOTO YK3aMEHYEMbIM OTBETa BhICTaBIAeTCS OT 0 10 MaKCUMaIbHOIO Oalla.

BolnonHenue 3a1aHuii OLIEHUBAETCSI HA OCHOBAHUM ONMCAHUs MOJIHOIO NPAaBUIBLHOTO OTBETA,
3a KOTOPBIH BBICTABIIAETCS MAaKCUMAIbHBIN 0aJUl, a HAIMYKME TeX WM UHBIX HEJOCTaTKOB UJIU OIIMOOK
MPUBOAMT K CHIDKCHHIO OIEHKH. B cXxeMe OIleHWBaHMs y4YTeHBI HanOoJsiee THIMYHBIE OMIMOKH HIIH
HEZO0YETHI, 0MyCKaeMble yYaCTHUKaMHU HK3aMEHa, U OMpEeNIeHO MX BIUSHUE Ha olleHuBaHue. J{is
Kax10ro 3ananus 21-26 npuBoauTCs aBTOPCKHIA CIIOCOO perIeHus!.

[Tpennaraemslii criocod (MeTo) peuIeHus He ABJIAETCS 00pa3LOM PEIIEHUS U ONPEAEISIONUM
JUIS TIOCTPOEHUS IIKAJbI OLIEHUBAHUA paboT SK3aMeHyeMbIX. Perienne sk3aMeHyeMoro MokKeT UMEeTh
JIOTUKY, OTJIMYHYIO OT aBTOPCKOM JIOTMKHM pelleHus (aJlbTepHaTUBHOE pelieHue). B aTtom ciayuae
9KCIIEPT OLICHWBAET BO3MOXKHOCTH PEUICHHsS] KOHKPETHOW 3aJauyd T€M CIIOCOOOM, KOTOPBIH BBIOpa
sK3aMeHyeMblid. Ecinu Xoa peuieHust 3K3aMEHyeMOro JI0IyCTUM, TO 3KCHEPT OLEHUBAET MOJIHOTY U
MPaBWIBHOCTh 3TOTO PpEUICHHs] Ha OCHOBAHUU TOTO CIHUCKA OCHOBHBIX 3aKOHOB, (OPMyN WIH
YTBEPKACHHM, KOTOPbIE COOTBETCTBYIOT BBIOPAHHOMY CIIOCOOY pEILIEHUSI.

2.1. Cxema oyeHugaHus 3adaHuil 21

KauectBennsle 3amauu (21) mpenmomnararoT pelieHHE, COCTOSIIee U3 OTBETa Ha BOMPOC
1 OOBSICHEHHsI C OIOpOW Ha M3Yy4YeHHBIE (PU3NYECKHE 3aKOHOMEPHOCTH WM sBIICHHs. TpeOoBaHUS
K [TOJTHOTE OTBETA MPUBOJATCS B cCaMOM TeKCTe 3a1aHus. Kak mpaBuio, Bce 3aJjaHus CoJleprKar:

A) TpeboBanue kK GOPMYIHPOBKE OTBETA: «KaK usmenumcsi. .. (MokazaHue nmpudbopa, pusnyeckas
BEIMYMHA)Y», «Onuwume osudicenue...», «llocmpoume zpaghux...», «Coenaiime pucyHox...»,
«Onpedenume 3navenue (Hampumep, o rpaduKy)» U T.II.

B) TtpeboBaHue NpUBECTH Pa3BEPHYTHII OTBET C OOOCHOBAHHEM: «OOBACHUME.., YKA3A6, KAKUMU
QusuueckuMy A6IEHUAMU U 3AKOHOMEPHOCMAMU OHO 6bl36AHO» WU «...NOACHUME, YKA3d8,
Kaxue guzuyeckue 3aKkoHomepHocmu Bl ucnonvsosanu 01s 00vACHeHUY.

O06001méHHas cxeMa OIIEHUBAaHMs CTPOUTCS HA OCHOBAHHUM TPEX JIEMEHTOB PELICHMUS:

1) ¢dopmyaHpOBKH OTBETA;

2) OOBSICHEHUS,

3) mnpsMoro ykazaHus Ha (PU3UYECKHE SBICHUS U 3aKOHBI.

Kak mpaBwmio, B aBTOPCKOM pEIICHHH TIPABWIBHBIA OTBET M OOBSCHEHHE BBIIEISIOTCS
OTJeNbHBIMU IYHKTaMH. B KpUTepHsX OlleHMBaHMS NMPHUBOJUTCS MEPEUYECHb SBICHUH U 3aKOHOB, Ha
OCHOBAHUHU KOTOPBIX CTPOUTCS OOBSCHEHHE.

O060061EHHas cxeMa, CTIoJIb3yeMas IIPY OLEHUBAHWU KaueCTBEHHBIX 3a/1a4, PUBE/IeHA HUXKE.



O0001IéHHAA cXeMa OLleHUBAHU S

KpI/ITepI/II/I OLICHUBAaHN A BBIIIOJTHCHUS 3aaHUs

bamiasr

[IpuBeeHO TOMHOE MPAaBHIBLHOE PEIICHHE, BKIIIOYAOIIee MPABHIbHBIN OTBET (B JaHHOM
clydae: hopmynupyemcs omeem) ¥ MCUEPIBIBAIONINE BEPHBIE PACCYKICHHUS C TPSMBIM
yKa3aHHeM HaOJIF0JaeMbIX SBJICHUI 1 3aKOHOB (B TAHHOM CIIYYae: NepesucisiiOmcst s16/1eHUs.
U 3aKOHbL)

I[aH HpaBHJII:HI:IfI OTBCT, U IIPUBEACHO O6’bﬂCHeHI/IC, HO B pCHICHUHN HMECTCA OJUH HJIU
HCCKOJIBKO U3 CJIICAYIOINX HEAJOCTATKOB.

B 00bscHeHnN HEe yKa3aHO WM HE UCIIOJIb3YETCS OJTHO U3 (PU3NYECKUX SIBIICHUHN, CBOMCTB,
OTIpeNIeICHNH WM OIUH W3 3aKOHOB ((popmyi), HEOOXOAWMBIX JUIS MOJIHOIO BEPHOTO
oObsicHeHus. (YTBEpXKICHHE, JIeKallee B OCHOBE OOBSICHEHHS, HE MOAKPEIJICHO
COOTBETCTBYIOIIUM 3aKOHOM, CBOMCTBOM, SIBJICHUEM, OTIPE/ICTICHUEM H T.I1.)

n (MJIN)
VYkazaHnel Bce HEOOXOAUMBIC JUIsI OOBSICHEHUS SIBIICHHSI M 3aKOHBI, 3AKOHOMEPHOCTH, HO
B HUX COJICPIKHUTCS OJMH JIOTUYECKHI HETOUET.

" (UJIN)
B pemiennn uMer0TCs IMITHUE 3aITUCH, HE BXOSIINE B pelieHne (BO3MOXKHO, HEBEPHBIE),
KOTOPBIE HE OTAEIICHBI OT PEIICHUS U HE 3aU€PKHYTHI.

U (MJIN)
B pemenun nmeeTcst HETOYHOCTh B YKa3aHUH HA OJHO M3 (PU3NUECKUX SIBICHUI, CBOICTB,
ornpezeneHui, 3aKoHoB ((hopmyIn), HEOOXOAUMBIX JIsl IOJTHOTO BEPHOT'O 00OBSICHEHUS

HpeIlCTaBJIeHO pemIeHUEC, COOTBETCTBYIOIICC OAHOMY M3 CICAYIOIINX CIIYUacB.

JlaH TIpaBWIBHBI OTBET HA BOINPOC 3aJaHHS, W MPHUBEICHO OOBSCHEHUE, HO B HEM
HE YKa3aHbI JIBa SBJICHUS WM (PU3UYECKUX 3aKOHA, HEOOXOIUMBIX JUIs TIOJTHOTO BEPHOTO
00BSICHEHHUS.

NI
VYka3zaHbl BCe HEOOXOIUMBIC I OOBSICHEHUS SIBIICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
UMEIOIINECs] PAcCYKJIEHUs, HANIPaBIIEHHbIE HA TOJYy4YeHHE OTBETAa Ha BOIMPOC 3aJaHMUS,
HE JIOBEJICHBI 10 KOHIIA.

NI
VYka3zaHbl Bce HEOOXOIUMBIC I OOBSICHEHUS SIBIICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
UMEIOIINECS PACCYXACHUSI, IPUBOJAIINE K OTBETY, COJIEPKAT OLIUOKH.

N
VYkazaHbl HE Bce HEOOXOUMBIE JUISl OOBSICHEHUS SIBJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO
UMEIOTCSl BEPHBIC PACCYKJICHUS, HAPABJICHHBIC HA PEIICHUE 3a1a91

Bce cmywam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPUTEPUSIM
BBICTABJIEHUS OIICHOK B 1, 2, 3 Oamna

Cpean KadyecTBEHHBIX 3aJay BCTpedYaloTCs 3aJaHMsl C JOIMOJHUTENbHBIMU YCIOBHUSIMHU.
Hanpumep, 10MOTHUTENBHO K OOBSICHEHHUIO TpeAaracTcs n300pa3uTh CXeMy AIIEKTPUUYECKON HEenH
WJIM CZIeNIaTh PUCYHOK C XOJOM JIydell B ONTHYECKON cucTteMe. B 3ToM ciydae B onMcaHue MOJTHOTO
MIPaBWJIBHOTO PEUICHMs] BBOJAUTCS €LIE OJUH IYHKT (BEpHBIM PUCYHOK WM cxema). OTcyTcTBHE
pUCYHKa (WJIM CXEeMbl) MJIM OIIMOKAa B HMX MPUBOAMT K CHUXKEHHIO oueHkH Ha 1 Oamn. C npyroi
CTOPOHBI, HAJIMYME IMPABWIBHOIO PHUCYHKa (CXEMbI) NpPU OTCYTCTBMM JPYI'MX 3JIEMEHTOB OTBETa
B YaCTH 3aJIaHUN JTaéT HK3aMEHYEeMOMY BO3MOXKHOCTh MOy4duTh 1 Oamt. [Ipumep Takoi 0600mEHHOM

CXCMbI HpI/IBCIléH HWXKC.




O0001IéHHAA cXeMa OLleHUBAHU S
NPHU HAINYNH JONOJHUTEIBLHOT0 TPeOOBAHNS K PUCYHKY MJIM CXeMe

KpI/ITepI/II/I OLICHUBAaHMA BBITIOJHCHUA 3aJaHUA

basel

[TpuBeneHo MoJHOE MPaBUIIBHOE PEllIeHUE, BKIIOYAOIlee MPaBUIbHbINA OTBET (B TAaHHOM
ciy4ae: gopmyaupyemcs omeent), BepHbIi PHCYHOK € YKa3aHHEM XoJa Jyded (mim
BEPHYI0 CXeMYy JJIEKTPHYeCKOW IenHu) U HCUYEPIBIBAIOIINE BEpPHBIE pacCyXIEHUs
C IpAMBIM yKa3aHWEM HaOJIOJaeMbIX SBJICHUMH U 3aKOHOB (B JaHHOM Clydae:
nepevucistomes SI6IEHUsL U 3aKOHbL)

I[aH HpaBHJII:HI:IfI OTBCT, U IMPHUBECIACHO 06T>HCHGHI/IG, HO B pCHICHUHU HMECTCA OJUH HJIU
HCCKOJIBKO U3 CIICAYIOINX HEAOCTATKOB:

B 00bsicHeHnH He yKa3aHO WM HE UCIOJIb3YETCsl OJJHO U3 (PU3NYECKUX SIBIICHUM, CBONCTB,
OTIpeNieIeHNH WM OIUH U3 3aKOHOB ((popmyi), HEOOXOAUMBIX UIS MOJIHOIO BEPHOTO
oObsicHeHus. (YTBep)KIeHUE, JeKalllee B OCHOBE OOBSCHEHHUS, HE IOJAKPEIUICHO
COOTBETCTBYIOILIMM 3aKOHOM, CBOMCTBOM, SIBIICHUEM, OIIPEJICTICHUEM U T.I1.)

" (JIN)
VYka3aHbl Bce HEOOXOAUMBIE 1Ji1 OOBSICHEHUS SIBJICHUS M 3aKOHbI, 3aKOHOMEPHOCTH, HO
B HUX COJAEP>KUTCS OJMH JOTMYECKUA HEJJOUET.

n (1JIn)
B peuienny UMEIOTCS JIMIIHKE 3alIMCH, HE BXOJAIIUE B pelIeHHE (BO3MOXKHO, HEBEPHBIE),
KOTOpBIE HE OT/JEJIEHBI OT PELICHUS U HE 3a4EPKHYTHI.

U (UJIN)
B pemenun nmeeTcsi HETOYHOCTh B YKa3aHUH HA OJHO U3 (PU3NUECKUX SIBICHUI, CBOICTB,
orpezeneHui, 3aKoHOB ((hopMyIT), HEOOXOAUMBIX JUIS ITOJIHOTO BEPHOTO 0OBSCHEHUS.

N (UJIN)
IIpuBenéHn HeBepHBIH PHCYHOK € YKa3aHHMEM XO/Aa Jy4deil B ONTHYECKOH cHCTeMe
(momynieHa oIIMOKA B cXeMe 3JIeKTPUYECKO 1enn)

HpeI[CTaBJ'IeHO peImI€HUE, COOTBETCTBYIOIICE OAHOMY M3 CICAYIOMIUX CITy4acB.

JlaH mpaBWIBHBIA OTBET Ha BOINPOC 3aJaHMsl, U NPUBEAECHO OOBSICHEHHE, HO B HEM
HE yKa3aHbl JiBa SBJICHUS WIH (PU3NUECKUX 3aKOHA, HEOOXOIUMBIX /JIsl TIOJTHOTO BEPHOIO
00BSICHEHUS.

nJin
VYkazaHbl Bce HEOOXOAUMBIE JUIsI OOBSICHEHUS SIBICHHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOIIMECS. PACCYKICHUs, HAIPABICHHBIC HA IOJIy4EHHE OTBETa Ha BOIPOC 3aJaHUs,
HE JIOBEJICHBI 0 KOHIIA.

nim
Vka3aHbl Bce HEOOXOIUMBbIE 1Ji1 OOBSICHEHUS SIBJICHUS M 3aKOHbI, 3aKOHOMEPHOCTH, HO
UMEIOILMECS PacCyKICHHs, IPUBOASIINE K OTBETY, COAEPKAT OLUIHOKH.

nJjin
VYkazaHbl He BCe HEOOXOUMBIE JUIsl OOBSICHEHMS IBICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOTCS BEPHBIE PACCYKICHHUsI, HAIIPABJICHHBIE HA pELICHUE 3a1a4H.

nin
IIpuBenéH T0JBLKO BepHbI PHCYHOK € YKA3aHMEM X012 JIy4eH B ONITHYECKOM cucTeMe
(BepHasi cxemMa YJIeKTPUUYECKOI Lemnn)

Bce cnywyam perneHusi, KOTOpble HE COOTBETCTBYIOT BBINICYKAa3aHHBIM KPUTEPUSIM
BBICTABJIEHUS OIICHOK B 1, 2, 3 Oamna




Ha pucynke npuBeAéH aaropuTM TMPHUHATHS OSKCIEPTOM PEIICHHUs TPH OICHUBAHUU
KauyeCcTBEHHOM 3amaun 21.
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2.2. Cxema oyeHusaHus 3adaHuil 22 u 23

3ananus 22—26 npeacTaBisiFOT co00# pacuéTHbIC 3a1a9n. B TekcTax 3a1aHuii HET YKa3aHWi Ha
TpeOOBaHUS K TIOJTHOTE PEIICHHUS, 3Ty (DYHKIIUIO BBHITIOTHSIET O0IIast HHCTPYKIIUSL.

B xaxkzmom BapuaHTe >K3aMEHAlMOHHON paloThl mepexa 3agaHusMu 22—-26 TpeTheil 4acTu
MPHUBEJICHA HHCTPYKIUS, KOTOPAs B LIEJIOM OTPaKkaeT TpeOOBaHUS K MOJTHOMY MPABUIBHOMY PEIICHHIO
pacy€THBIX 3a/ad4.

Ilonnoe npasunvhnoe peuienue Kax)xcoou u3 3aoau 22—26 00715cHo cooepicanms 3aKOHbL U hopmyIivl,
HpuUMeHeHue KOmopvblX HeoO0X00uUMo U O00CMAMOYHO O/l pewleHus 3a0auu, a makice
MamemamuyecKue npeodpaA308anUs, PAcYEémol ¢ YUCACHHBIM OMEEMOM U NPU HEOOX00UMOCHU
PUCYHOK, NOACHAIOWUIL peuleHue.

O000IméHHas cXeMa OLleHuBaHuA 3aMaHuii 22 u 23

Kputepun onieHuBaHMsl BIIOJIHEHUS 3a/1aHUS Baiel
[TpuBeneHo MOMHOE PEeLICHUE, BKIIIOYAIOLIEE CIAEAYIOLIUE JIEMEHTHI: 2
I) 3anmcanbl MONOXKEHUS TEOPUH U (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPBIX HEOOXOJMMO ISl PEHICHHSI 3a/1a9M BBIOPAHHBIM CITIOCOOOM (B JTAHHOM CIIydae:
nepeuucnsiomcs 3axonst u popmynsi)’;
I1) omucanbl Bce BHOBb BBOAMMEBIE B PEIICHHH OYKBEHHBIE 0003HAYCHHs (PU3NIECKHUX
BEIMYMH (3a ucKniouenuem 0003Ha4eHull KOHCmAawm, yKazanuwix 6 eapuanme KUM,
0003HaueHUll 8eUYUH, UCNONb3YEMbIX 8 YCI08UU 3A0adl, U CIMAHOAPMHBIX 0003HAUEHUl
BE/UYUUH, UCNONb3YEMbIX NPU HANUCAHUL PUZUYECKUX 3AKOHOE)?,
I1l) mpencraBieHsl HEOOXOMUMBIC MaTeMaTHYECKHE MpPeoOpa3oBaHUS U PacuEThI
(MoIcTaHOBKA YMCIIOBBIX JIaHHBIX B KOHEUHYIO (hOpMYJTy), IPUBOASIINE K MPAaBUIBHOMY
YHCIIOBOMY OTBETY (JIOIYCKAaeTCs pEIIEHUE «I0 YacTAM» C IPOMEKYTOUYHBIMU
BBIYUCIICHUSIMH);
IV) npencraBieH npaBuiIbHBIA OTBET C YKa3aHUEM €IMHUL] U3MEPEHUS HCKOMOM
BEJIMYUHBI
[IpaBmiibHO 3amucaHbl BCE HEOOXOAMMBIE IMOJIOKEHUS TEOPUM, (PU3UUECKHE 3aKOHBI, 1
3aKOHOMEPHOCTH, U MPOBEJEHbI MpeoOpa3oBaHusi, HalpaBIEHHbIE HA pELICHHE 3a/1auH,
HO MMEETCS OJIMH WJIM HECKOJIBKO U3 CIIEIYIOIINX HEOCTATKOB.
3amucu, cooTBeTCTBylolMe MNyHKTY II, mpeactaBieHsl He B IMOJHOM 00BEME WU

OTCYTCTBYIOT.

" (MJIN)
B perieHnn MMEIOTCS JTUITHKUE 3AIKUCH, HE BXOIAIIUE B pellieHHe (BO3MOXHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PELICHUSI U HE 3a4EPKHYTHI.

n (MJIN)
B HeEoOXomuMBIX MaTeMaTHUECKUX NPeoOpa3oBaHMSIX WM BBIYHCICHHUAX JOMYIICHBI
OmMOKK, W (WIKM) B MaTeMaTHYeCKUX MPeoOpa30BAHUSIX/BBIYUCICHUSAX MPOMYIICHBI
JIOTUYECKH BayKHbIE LIarH.

! B xavecTBe HCXOJHBIX IIPHHUMAIOTCS (POPMYJIbI, YKa3aHHbIE B KOAU(PUKATOPE IPOBEPAEMBIX TPEOOBAHHIA K PE3YIbTATAM
OCBOGHHSI OCHOBHOH 0OOpa3oBaTENbHOM IMPOTpaMMBI CpPEeIHEro oOmero oOpa3oBaHUS M JIEMEHTOB COACPXKAHHS IS
MPOBEJIEHUS] €TUHOTO TOCYNApPCTBEHHOTO dJK3aMmeHa Mo ¢u3uke. B ciydae wcmonb3oBanusi (GOpMyII, HE BXOISAIIUX B
kogudukatop (Hampumep, mpaBuia Kupxroda, MOMEHT MHEpPIUU U T.I.), paboTa OICHUBAETCS BEIYIIUM DKCIIEPTOM
HCXOJIs1 13 OCOOCHHOCTEH MPEATI0KEHHOTO alTbTEPHATHBHOTO CIIOC00a PEIIEHUS i CXeMbI OTICHUBAHHUS.

2 CrangapTHBIMH CYHTAIOTCS 0003HAYEHUs (PU3MIECKUX BEIHYUH, IPHHATHIE B KOIU(PUKATOPE MIPOBEPAEMbIX TPEOOBAHMIT
K pe3yibTaraM OCBOCHHS OCHOBHOW 00pa30BaTEILHOW NPOrpaMMBbl CPETHEro OOMIEro 0Opa30BaHMs H DJIEMCHTOB
COJICpIKAHUS JJIsl POBEJICHUS €IMHOTO TOCYIapCTBEHHOTO YK3aMeHa 1o (hU3HMKe.

11




1 (WIN)

W3MEPEHHUS BEJTMYUHbI)

OtcyrcrByet nyHKT |V, nian B HEM JomyiieHa omuoKa (B TOM YKCIe B 3aIIUCH €IUHUIL]

BBICTABJICHUSA OLEHOK B | wiu 2 Oayuia

Bcee Cclydan pCEHICHUSA, KOTOPBIC HE COOTBCTCTBYIOT BBINICYKA3aHHBIM KPUTCPUAM

Maxcumanvuviv 6ain

Ha pucyHnke npuBe€H alropuTM NPUHATHUS SKCIIEPTOM PELIECHUS MPU OLIEHUBAHUHU PACUETHBIX

3aga4 22 u 23.

ANropuT™M NpUHATUA peLlEeHNs 3KCNepToM
npw oueHnBaHnn pacyeTHbIxX 3agad NeNe 22, 23

Bce!!l

dopMyTbl,
3aKOHb]

pa3MepHOCTb

[a

O003Ha4YeHus,
npeoGpasoBaHns,
BblUMCIIEHUSA

2 banna » 1 6ann

VY

0 6annos

12



2.3. Cxema oyeHusaHus 3adaHuil 24 u 25

O0001IéHHAs cXeMa OeHUBAHNA 3axanuii 24 u 25

Kpurtepnn onieHuBaHMsI BHITIOTHEHUS 33/1aHUS Baser
[TpuBeneHO MONHOE pPelIeHHe, BKIIOYAIOIEe CICAYIOUINE HIEMEHTHI: 3
I) 3amucanbl MOJ0KEHUSI TeOpUU U (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHUE
KOTODPBIX HEOOXOIMMO ISl peIIeHUs 33/1a4i BEIOPAHHBIM CIIOCOOOM (B JaHHOM Cllydae:
nepeuucIaomes 3akonst i popmynvl)’,;
I1) omucanbl Bce BHOBH BBOJUMBIC B pEIICHUH OyKBEHHbIE 0003HAUYEHUS (PHU3UUECKUX
BEIIUYUH (3a UCKIOueHuem 0003HaAYeHUll KOHCMAHM, YKA3aHHuIX 6 eapuanme KHUM,
0003HAYeHUll 8eNUYUH, UCNOTIL3YEMBIX 8 YCI08Ul 3A0ayll, U CIMAHOAPMHBIX 0003HAYeHUL
BeNUUUH, UCNONL3YEMbIX NPU HANUCAHUU PUUYECKUX 3aK0H08)™,;
II1) npencraBieHpl HEOOXOAMMBIE MAaTEMAaTHYECKUE TIPeoOpa3oBaHUS U PacCUEThI
(TToIcTaHOBKA YMCIIOBBIX JAHHBIX B KOHEUHYIO (pOpMYITy), IPUBOISIINE K IPABUIHHOMY
YHCIOBOMY OTBETY (JIONMyCKaeTcs pEIIeHHe «IO0 YacTaM» C MPOMEKYTOUHBIMH
BBIUMCJICHUSIMH);
IV) mpexacraBneH NpaBWIBHBIM OTBET C YKa3aHHEM EIUHUI] W3MEPEHHs] HCKOMOI
BEJIMYMHBI
[IpaBuibHO 3amucaHbl BCe HEOOXOIMMBIE TOJOXKEHUS TEOpPHH, (U3NYECKHUE 3aKOHBHI, 2
3aKOHOMEPHOCTH, U MPOBEIEHbI HEOOXO0MMbIE TPEOOpa30BaHUsI, HO UMEETCSI OJIUH WU
HECKOJIBKO U3 CIIEYIONINX HEIOCTATKOB.

3anucu, cooTBeTCTBYIOIIME NyHKTY I, mpeacraBieHbl He B IOJHOM O0BEME WU
OTCYTCTBYIOT.

" (UJIN)
B penienny umMeroTcs JIMIIHKUE 3allUCH, HE BXOSIIUE B pelleHre (BO3MOKHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PEUICHUS] U HE 3a4EPKHYTHI.

n (MJIN)
B HeoOXomuMBIX MaTeMaTHUeCKUX NpeoOpa3oBaHUSAX WM BBIUYUCIEHUSX JOMYIIEHBI
OomunOKK, U (WIM) B MaTeMaTHYECKHX NPeoOpa3OBaHUSAX/BBIYUCICHUSAX MPOIYILEHBI
JIOTUYECKH Ba)KHBIE LIary.

" (UJIN)
OrcyrctByet myHKT |V, unu B HEM nomyieHa omuOKa (B TOM YMCIE B 3alKMCH €IUHMUIL
U3MEPEHUS BEJIMUYHHBI)
ITpencraBieHsl 3a1IMCH, COOTBETCTBYIOIINE OIHOMY U3 CIEAYIOIIUX CIy4YacB. 1

[TpencraBiaeHbl TOIBKO MOJOXKEHUS M (HOPMYJbI, BhIpaxkaroliue (U3NYECKHE 3aKOHBI,
PUMEHEHHE KOTOPBIX HEOOXOAUMO U JIOCTATOYHO JIJISl pEeUIeHUs 3a/1a4H, 0e3 KaKuX-1100
npeoOpa3oBaHuil ¢ X UCHOIb30BAHNUEM, HATIPABJICHHBIX HA PELICHUE 3a1a4H.
N

B pemenun orcyrcrByer OJIHA u3 ucxoansix ¢opmyn, HeoOXoauMas Ui pelIeHHs
JTAaHHOW 3ajauM (WIM YTBEpXKICHHE, JeKalllee B OCHOBE PEIICHMsI), HO MPHUCYTCTBYIOT
JIOTMYECKH BEpHBbIE MpeoOpazoBaHMs C MMEIOLMMHUCA (opMynamH, HampaBieHHbIE Ha
pelieHue 3a1auu.

3 B kauecTBe HCXOMHBIX IPUHUMAIOTCS (hOPMYIIBI, YKa3aHHbIE B KOJU(PUKATOPE IPOBEPSIEMBIX TPEOOBAHUI K pe3yIbTaTaM
OCBOGHHSI OCHOBHOH 0OOpa3oBaTENbHOM IMPOTpaMMBI CpPEeIHEro oOmero oOpa3oBaHUS M JIEMEHTOB COACPXKAHHS IS
MPOBEJIEHUS] €TUHOTO TOCYNApPCTBEHHOTO dJK3aMmeHa Mo ¢u3uke. B ciydae wcmonb3oBanusi (GOpMyII, HE BXOISAIIUX B
kogudukatop (Hampumep, mpaBuia Kupxroda, MOMEHT WMHEpPIUU W T.I.), paboTa OICHUBAETCS BEIYIIUM DKCIIEPTOM
HCXOJIs1 13 OCOOCHHOCTEH MPEATI0KEHHOTO alTbTEPHATHBHOTO CIIOC00a PEIIEHUS i CXeMbI OTICHUBAHHUS.

4 CrangapTHBIMH CYHMTAIOTCH 0003HAYEHUS (PH3UIECKUX BEIHYUH, IPHHATHIE B KOIUPUKATOPE IPOBEPAEMBIX TPEOOBAHMIT
K pe3yipTaraM OCBOCHHS OCHOBHOW OOpa30BaTEILHOW MPOrpaMMBbl CPEIHEr0 OOMIEro OOpa30BaHHs W DJIEMCHTOB
COJICpIKAHUS JJIsl POBEJICHUS €IMHOTO TOCYIapCTBEHHOTO YK3aMeHa 1o (hU3HMKe.
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nJIn
B OI[HOIZ 13 UCXOMHBIX (OPMYJ, HEOOXOIUMBIX ISl PEIICHUs JaHHOHM 3amaud (WiIu
B YTBEPXKJICHUH, JIS)KAIIEM B OCHOBE PEIICHHMS), JOMYIICHa OMMOKa, HO MPUCYTCTBYIOT
JIOTUYECKH BEpHBIC MpeoOpa3oBaHMs ¢ MMEOIUMUCA (OpMylaMH, HalpaBlIeHHBIE Ha
penieHue 3a1aumn

Bce ciyuau peleHus, KOTOPbIE HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM KPHUTEPHIM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6amna

Maxkcumanvuoviu 6auin

Bo3Mo:kHbIE€ H3MEHEHHUS B oﬁoﬁménnoifl CHUCTEMC OLICHUBAHUA pac‘léTHbIX 3aJgav

1. B 3amanuu He TpedyeTcsi MOJIy4YeHUs] YHCJIOBOro0 oTBeTa. B TOM cilydyae B omucaHuu

MOJIHOTO  BCPHOIo0  pCHICHHUA  CHHUMACTCA TpCGOBaHI/Ie K YKa3aHUKO  YHCJIOBOI'O

U KOPPEKTUPYIOTCS KPUTEPUU OIICHUBaHMsI Ha 2 Oaia.

OTBCTa

KpI/ITCpI/II/I OLICHHMBAHUA BBIITOJIHCHUS 3aaHUSA

Basnel

[IpuBeeHO MOJIHOE PELICHHE, BKIFOYAIONICE CICAYIONIME YIEMEHTHI:

I) 3amucanbl IONOKEHUST TEOpUH U (PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMCHEHHUE
KOTOPBIX HEOOXOJIMMO ISl PEIICHUs 3a/1a4i BEIOPAHHBIM CIIOCOOOM (B JIaHHOM Cllydae:
nepeuuCIsIIOMcst 3aKOHbL U (POPMYIIbL);

Il) omucanbl Bce BHOBb BBOJMMBIE B pELICHHH OyKBEHHBIE 0003HAYEHUs (HU3HMUECKHUX
BEIIMYUH (3a uckiouenuem 0003HAYEHULl KOHCMAHM, VKA3aHuwbiX 6 eapuanme KUM,
0003HAYEHUT 8ENUYUH, UCNOTIL3YEMBIX 8 YCI08UlU 3a0ayll, U CMAHOAPMHBIX 0003HAYeHULL
BENUYUH, UCNOTIb3YEMbIX NPU HANUCAHUU (PUBULECKUX 3AKOHOB),

[1l) mpeacraB/ieHbI HEOOXOAUMbIE MATEMATHYECKHE MPEOOPA30BAHNS, IPUBOISIIIHE
K NPaBUWJILHOMY OTBETY;

IV) npencrasiieH NpaBWIbHBIH 0TBET

3

HpaBI/IJ'IBHO 3allMCaHbl BCEC HGO6XO)II/IMBI€ IMOJIOKCHHA TCOPUU, (1)I/I3I/I'~I€CKI/I€ 3aKOHBI,
3aKOHOMCPHOCTH, U MPOBCACHBI HGO6XOI[I/IMBIG Hp606pa3OBaHI/I$I, HO MMCCTCA OAWH HUIIH
HECKOJIBKO U3 CIICAYIOINX HEAJOCTATKOB.

3amucH, coOTBeTCTBYIOIIME NYHKTY I, mpeacraBieHbl HEe B IOJHOM O0BEME WU
OTCYTCTBYIOT.

" (MJIN)
B penieHry MMEIOTCSI JTUIITHUE 3aITHCH, HE BXOJISIIKE B pelieHne (BO3MOXKHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PEUICHUS] U HE 3a4EPKHYTHI.

n (UJIN)
B Heo0XoaMMBIX MaTeMATHYECKUX NMPe00pPa30BaHUAX NOMYLICHbI OIIMOKH, U (HJIN)
B MaTeMaTH4eCKUX NMpPeo0pa3oBaHUsIX NPONYyLIeHb] JJOTMYeCKH BasKHbIE IATH.

" (MJIN)
OtcyrcrByeT myHKT |V, niiu B HéM nonynieHa ommuoka

HpCI[CTaBJ'ICHBI 3alcu, COOTBETCTBYIOIIUEC OAHOMY M3 CIICAYIOINUX CIIYyYacB.

[IpencraBieHbl TOJNBKO MOJIOKEHUS U (POPMYIbI, BbIpakarouue (U3NYECKUE 3aKOHBI,
NpUMEHEHHE KOTOPhIX HEOOXOIMMO M JOCTATOUHO I PELIeHN 3aJauu, 0e3 KaKuxX-110o
npeoOpa3oBaHuil C MX UCTIOJIb30BaHUEM, HAIIPABICHHBIX HA PEIICHUE 3a1a4H.

N
B pemenun orcyrctByer OJJHA u3 ucxomusix ¢opmyi, HeoOXxoaumas Ui perieHHs
JAHHOW 3a1auM (WIM YTBEP)KICHME, JIEKAIIEe B OCHOBE PELICHMsI), HO NMPUCYTCTBYIOT
JIOTUYECKH BEpHbIE MPEoOpa3oBaHMs C MMEIOLMMUCS (OpMyliaMy, HalpaBICHHbIE Ha

pelleHue 3a1a4n.
NI
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B OJIHOU u3 mcxomubix (QOpMyI, HEOOXOAMMBIX JUIsl PElICHHs NAHHOH 3amaud (MId
B YTBEP)KICHUH, JIEXKAILLEM B OCHOBE pEIIEHUs), JOMyleHa OmMOKa, HO MPUCYTCTBYIOT
JIOTHYECKH BEpHBbIE MPEoOpazoBaHMs C MMEIOMMMHCA (opMylaMH, HalpaBlICHHBIE Ha
pelLeHNe 3aJauu

Bce cnyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBILIEYKAa3aHHBIM KPUTEPHUSIM 0
BBICTABJIEHUS OLICHOK B 1, 2, 3 Gamna

Maxcumanvuviu 6ann 3

2. B Tekcte 3a1aun MpUCYTCTBYET TPEOOBAHUE JOMOIHUTENBHO CIEIATh PUCYHOK € YKa3aHHeM
CHJI, JIEWCTBYIONIMX HA Teno. B 3ToM cilyyae Hamuue NpaBUIbHOIO PUCYHKA BKIIIOYAETCS B ONMCAHUE
MIOJITHOTO TIPaBUJIIBHOTO OTBETAa, a TAaKKe B JONOJIHUTENbHBIE YCIIOBUS ISl BHICTABICHUS 2 OaslioB.
OO0006mEHHas cxeMa ¢ I3MEHEHHUAMH IS JAHHOTO CITydasi TPUBE/ICHA HUKE.

Kpurepun onieHUBaHUS BBITIOJTHEHUS 33 1aHUS Baet
[TpuBeneHo MoIHOE pelIeHNe, BKIIOYAIOIIEe CIEAYIONIUE IEMEHTHI: 3
I) 3amucanbl IOJIOKEHUST TeOpUH U (PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMCHEHHUE
KOTOPBIX HEOOXOAMMO AJIsl PelIeHHs 3a7auu BRIOPAaHHBIM CIIOCOOOM (B JAaHHOM CiIydae:
nepevucisitomest 3aKOHbl U POPMYIbl);
Il) omucanbl Bce BHOBH BBOAMMBIE B pelICHHUH OyKBEHHbIE 00O03HAuCHUs (HU3HMUECKUX
BEIIMYUH (3a uckuouenuem 0003HAYEHUl KOHCMAHM, YKA3aHHuIX 8 eapuanme KHUM,
0003HaUeHUll eIUYUH, UCNONIL3YEMbIX 8 YCI08UU 3a0adl, U CIMAHOAPMHBIX 0003HAYEHUl
BENUUUH, UCNONb3YEMBIX NPU HANUCAHUU PUZUYECKUX 3AKOHOB);
[11) mpuBenéH MPABWILHBII PUCYHOK ¢ YKA3aHHEM CHJI, 1efiCTBYIOLIUX HA TeJIO;
IV) mnpencraBieHsl HEOOXOAMMbBIE MaTeMaTHYECKHE IPeoOpa3oBaHUS U pacdEThI
(MoACTaHOBKA YHMCIIOBBIX JAHHBIX B KOHEUHYIO (pOpMYyIy), MPUBOASIIKE K IPABUIBHOMY
YUCIIOBOMY OTBETY (IOIyCKaeTCsi PEIICHHWE «II0 4YacTsIM» C MPOMEKYTOUHBIMU
BBIUMCIICHUSIMH);
V) nipeicTaBiIeH NPABIWIIBLHBIN OTBET ¢ YKa3aHUEM €IMHHI] H3MEPEHUS HCKOMOK BEITUIHHBI
[TpaBuibHO 3amucaHbl Bce HEOOXOIMMBIE TOJOXKEHHUS TEOpPHH, (U3UUYECKHE 3aKOHBI, 2
3aKOHOMEPHOCTH, U TIPOBEJICHBI HEOOXOUMBIE MPEOOPa30BAHMSI, HO UMEETCS OIWH WIIH
HECKOJIBKO U3 CIEAYIOIINX HEAOCTaTKOB.

3anucu, coorBercTByromue myHkram Il mam 111, npencraBnens! He B MOJTHOM 00bEME
WJIN OTCYTCTBYIOT.

N (NJIN)
B peliieHrn MMEIOTCS JIMITHUE 3aIMCH, HE BXOSIINE B pelieHne (BO3MOKHO, HEBEPHBIE),
KOTOpBIE HE OT/ICTICHBI OT PEIICHUS ¥ HE 3a4EPKHYTHI.

n (MJIN)
B HeoOXonuMBIX MaTeMaTHYeCKUX MNpeoOpa3oBaHUSAX MM BBIYMCIECHUSX JOMYIIECHBI
OmMOKK, U (WIM) B MaTeMaTHYECKHX NpeoOpa30BaHUSX/BBIYUCICHUAX MPOIYILEHBI
JIOTUYECKH BayKHBIE LIArH.

n (MJIN)
OTtcyTcTBYyeT MyHKT V, Wi B HEM JIOMyIleHa OMKOKa (B TOM YHCIE B 3alUCU €IMHUIL
M3MEpPEHUS BEJIMYMHBI)
ITpencraBieHsl 3a1IMCH, COOTBETCTBYIOIINE O[IHOMY U3 CIEAYIOLIUX CIy4YacB. 1

[IpencraBneHsl TOJBKO TONOXKEHUS W (OPMYIBI, BhIpaKaromue (HU3NIECKUE 3aKOHBI,
MPUMEHEHHE KOTOPBIX HEOOXOAUMO M IOCTATOYHO JIJISl PEeUIeHUs 3a1a4uu, 0e3 KaKux-11uoo
peoOpa3oBaHui C UX UCIOJIb30BaHUEM, HAIIPABJICHHBIX HA PEeUICHHUE 3a/1a4H.
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nim
B pemenun orcyrctByer OJIHA w3 ucxomHslx (Gopmys, HeoOXoauMmas IJjisi perieHus
JAHHOW 3ajauM (WIM YTBEP)KICHME, JIEKAIIEe B OCHOBE PELICHMsI), HO MPUCYTCTBYIOT
JIOTUYECKH BEpHbIE MPeoOpa3oBaHMs C UMEIOIMMUCS (HOpMyliaMu, HalpaBICHHBIE Ha
pellIeHue 3a1a4u.

N
B OJIHOM u3 mcxomubix GOpMyI, HEOOXOAMMBIX JUIsl PElICHHs NAHHOH 3amaun (MId
B YTBEPXKJICHUHU, JICKALIEM B OCHOBE PEIICHHMs), JOIMYyIlIeHa OMKOKa, HO MPUCYTCTBYIOT
JIOTHYECKH BEPHBIE NMPEoOpazoBaHMsl C MMEIOIMMHCA (opMyTamMH, HallpaBlICHHBIE Ha
pelieHue 3a1auu

Bce cnyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPUTEPHUAM
BBICTaBJIEHUS OLICHOK B 1, 2, 3 Gamna

Maxcumanvuviu 6ain

3. B Tekcrte 3aaun npucyTcTByeT TpebOBaHNE U300pa3UTh CXeMY 3JIeKTPUYECKOMH 1enu WIn
ONTHUYECKYI0 cxeMy. B 3TOM citydyae B onucanue mogHoro MpaBUiIbHOTO OTBETA BKITIOYASTCS HATHMYNE
MIPaBIWJIBHOTO PUCYHKA, a TaK)KE BBHICTABIISIFOTCS JOMOJIHUTENbHbBIE YCIOBUS K olieHke B 2 1 1 6amna.

O06001EHHas cxeMa ¢ U3MEHEHUSIMU JJIs1 JAHHOT'O Clly4dasl IPUBEICHA HUXKE.

KpI/ITCpI/II/I OLICHHMBAaHUsA BBIITOJIHCHUS 3aaHUSA

Basnel

[IpuBeneHO MoIHOE pelIeHNe, BKIIOYAIOIIEe CICAYIOIINE JIEMEHTHI:

I) 3anucanbl MOJT0XKEHUS TEOPUU U (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHUE
KOTODPBIX HEOOXOIMMO ISl pelIeHUs 33/1a4 BEIOPAHHBIM CIIOCOOOM (B TaHHOM Cllydae:
nepeyucames 3aKoHbl U (popmyibl);

Il) onucanbl Bce BHOBb BBOJAMMBIE B pELICHHMH OyKBEHHbIE 0003HAu€HUs (PU3HUECKUX
BEIIMYMH (30 uUcKmiouenuem 0003HaAUeHUli KOHCMAaHm, YKazauuvix 6 eapuanme KHUM,
0003HaAYeHUll 8eNUYUH, UCNOTIL3YEMBIX 8 YCII08UU 3a0aUU, U CIMAHOAPMHBIX 0003HAYEeHUL
BENUUUH, UCNONb3YEMbIX NPU HANUCAHUU DUIULECKUX 3AKOHOB);

[11) npuBenéH NpaBUILHBII PUCYHOK, MOSICHSIIOLIUI pelIeHne;

IV) npencraBneHbl HEOOXOIUMBbIE MaTeMaTHYECKHE MpPeoOpa3oBaHMs M PACUETHI
(TToIcTAaHOBKA YMCIIOBBIX JAHHBIX B KOHEUHYIO (DOpMYITy), IPUBOISIINE K TPABUIHBHOMY
YHUCIOBOMY OTBETY (JONYCKaeTCsl pelIeHHEe «II0 4YacTAM» C IPOMEXYTOUHBIMU
BBIUMCIICHUSIMH);

V) npeacTaBieH NpaBUJIbHBIA OTBET ¢ YKa3aHUEM €IMHUL] U3MEPEHHs] ICKOMOM BEJIMUHUHBI

3

HpaBI/IJ'IBHO 3allMCaHbl BCEC H€06XOI[I/IMI>IG IMMOJIOKCHHA TCOPHUH, (1)PI31/I‘-IGCKI/I€ 3aKOHBI,
3aKOHOMCPHOCTH, U MPOBCACHBI HGO6XOI[I/IMBIC Hp606pa3OBaHI/I$I, HO UMCCTCA OAWH HUJIH
HECKOJIBKO U3 CIICAYIOINX HEAJOCTATKOB.

3anucu, cootBetcTByromue nyHkram Il mam 111, npencraBnens He B MOJTHOM 00bEME
WM OTCYTCTBYIOT.

" (MJIN)
B pelenun uMeroTcs TUIIHKE 3alMCH, HE BXOJIAIINE B pellleHUe (BO3MOXHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PEUICHUSI U HE 3a4EPKHYTHI.

n (MJIN)
B HeoOXonuMBIX MaTeMaTHYeCKUX NpeoOpa3oBaHUSAX MM BBIYMCIECHUSX JOMYIIECHBI
OmMOKK, YU (WIM) B MaTeMaTHYECKHX MPeoOpa30BaHUSX/BBIYUCICHUAX MPOIYILEHBI
JIOTUYECKH BayKHBIE LIarH.

n (MJIN)
OTtcyTcTBYyeT MyHKT V, WK B HEM JIONyIIeHa OmKOKa (B TOM YHCIE B 3allUCH €IMHUIL
M3MEpPEHUS BEJIMYNHBI)

HpeI[CTaBJIGHBI 3alrcu, COOTBETCTBYIONIUC OAHOMY M3 CIICAYIOIUX CIIYyYacB.
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[IpencraBiaeHbl TOJIBKO MOJOXKEHHUS M (HOPMYJbI, BhIpaxkaroue (U3NYEeCKHe 3aKOHBI,
IPUMEHEHHE KOTOPhIX HEOOXOIMMO M JOCTATOYHO JUIs PELICHUs 3aJjauu, 0e3 KaKuxX-110o
peoOpa3oBaHuii ¢ UX UCIIOJIb30BaHUEM, HAIIPABJIICHHBIX HA PELICHUE 3a/1a4H.

N
B pemenun orcyrcrByer OJIHA u3 ucxoansix ¢opmys, HeoOXomumas UIsl peIieHus
3a7auul (WU yTBEP)KICHUE, JIeXkKalllee B OCHOBE PELICHUs), HO IPUCYTCTBYIOT JIOTHYECKH
BEpHbIC MPEOOpa3oBaHMsl C UMEIOMUMUCS (OpPMYJIaMHy, HAIpaBICHHBIE HA pelICHHE
3ala4H.

N
B OJHOM u3 ucxomubix (GOpMYI, HEOOXOAMMBIX UIS pEIICHHSA 3amaud (MM
B YTBEP)KACHUH, JIEXKAIIEM B OCHOBE PEIICHUS), JOIMyIIeHa OMMOKa, HO MPHUCYTCTBYIOT
JIOTMYECKH BEpHbIE MpeoOpazoBaHMs C MMEOLMMHCA (opMylaMH, HallpaBlIeHHbIC Ha
pelLICHHE 3a0a4H.

N
IIpuBenéH T0JBKO NPABUIBHBIM PUCYHOK

Bce ciaydau perieHus, KOTOpPbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPHTEPUAM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6amia

Maxcumanvuviti 6ain

Ha pucyHke npuBe€H alropuT™ NPUHATHUS SKCIIEPTOM PELICHUS MPU OLEHUBAHUHU PACUETHBIX

3aga4d 24 u 25.

AnropuT™ NPUHATUSA peLLEHUsT AKCNEPTOM
npu oueHnBaHUn pacyeTHbIX 3agayd NeNe 24, 25

fa] e [

dopMyTibl,
3aKOHbI

Ha oow. d-na; -

pa3MepHOCTb,
oTBeT
Aa O06o3HaveHus, Aa
npeobpasoBaHus, peobpaso-
BblYMCIEeHNs BaHUSA
3 6anna 2 6banna 1 6ann 0 6annoB
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2.4. Cxema oyeHusaHus 3adaHuil 26

O0001mIéHHAA cXeMA OLICEHUBAHUSA 3adaHuN 26

Kputepuu onieHrBaHUS BBHITIOTHEHUS 3a1aHUS \ Bamnst
Kpumepuu 1
BepHo 00ocHOBaHa BO3MOXKHOCTH HCIOJB30BaHUS 3aKOHOB (3aKOHOMEpHOCTEH). B 1
JAHHOM CITY9ae: nepeyucisiomes jiemMenmovl 000CHOBAHUSL
B 000cHOBaHHMH OTCYTCTBYET OJIMH WJIM HECKOJIBKO U3 3JICMEHTOB. 0
nJIn
B o6ocHOBaHMM OMTyIIIEHA OITHOKA.
NJIn
O060CHOBaHUE OTCYTCTBYET
Kpumepuu 2
[IpuBeneHO MOHOE PEllICHHE, BKIFOYAIOIICE CICAYIONINE JIEMEHTHI: 3

I) 3amucanbl IOJIOKEHUST TEOpUH U (PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMCHEHHUE
KOTOPBIX HEOOXOAMMO AJISl PeLIeHUs 3a7adu BRIOPAaHHBIM CIIOCOOOM (B JAHHOM Ciydae:
nepeuucaIomes 3akonst i popmynsl)’;

Il) omucanbl Bce BHOBH BBOJAMMEBIE B pelICHHMH OyKBEHHbIE 0003HAuUCHUS (PU3HUECKUX
BEIIMYUH (30 uckiouenuem 0003HAYEHULl KOHCMAHM, VKA3aHHwbiX 6 eapuanme KUM,
0003HaueHUll eIUYUH, UCNOIL3YEMbIX 8 YCI08UU 3a0adl, U CIMAHOAPMHBIX 0003HAYeHUl
BeNUUUH, UCNONb3YEMbIX NPU HANUCAHUU (U3UYecKUX 3aKkoHos)’,;

Il1) mpencraBieHpl HEOOXOAMMBIC MAaTEMAaTHYECKHUE NIPeoOpa3oBaHUS U PaCUEThI
(TTOCTaHOBKA YHCIIOBBIX JAHHBIX B KOHEUHYIO (DOpPMYITy), MPUBOASINNE K MPABUIHLHOMY
YHCIOBOMY OTBETY (JIONMyCKaeTCs peIIeHHe «IO0 YacTaM» C MPOMEKYTOUHBIMH
BBIUHCIICHUSIMH);

IV) mpencraBneH NpaBUIBHBIM OTBET C YKa3aHHEM €IUHUI] W3MEPEHHs] HCKOMO
BCJIMYNHBI

[TpaBuibHO 3amucaHbl Bce HEOOXOIMMBIE TOJOXKEHHUS TEOpPHH, (PU3UUYECKHE 3aKOHBI, 2
3aKOHOMEPHOCTH, U TIPOBEJICHBI HEOOXOUMBIE MTPEOOPa30BaAHUS, HO UMEETCS OJWH WIIH
HECKOJIBKO U3 CIEAYIOIINX HEAOCTAaTKOB.

3anucu, cootBeTcTByIOIMEe NyHKTY I, mpencraBiensl He B MOJHOM OOBEME WIH
OTCYTCTBYIOT.

N (UJIN)
B petienuu uMeroTCs TUIIHKUE 3alMCH, HE BXOJIAIINE B pellieHUe (BO3MOXXHO, HEBEPHBIE),
KOTOpBIE HE OT/ICTICHBI OT PEIICHUS ¥ HE 3a4EPKHYTHI.

n (MJIN)
B HeoO0XoauMbIX MaTeMaTHYecKuX MpeoOpa3OBaHMUSIX WM BBIUMCICHUSAX JIOMYIICHBI
OmMOKK, U (WIM) B MaTEMaTHYECKHX NPeoOpa3OBAaHUSX/BBIUYUCICHUAX MPOIYIIECHBI
JIOTUYECKH Ba)KHBIC ITIATH.

n (UJIN)
OtcyrctByeT myHKT |V, uin B HEM momymieHa ommOKa (B TOM YWCIIE B 3alMCH €IUHHUII
M3MEPEHMS BEJTMYHUHBI)

5 B kauecTBe HCXOMHBIX IPUHUMAIOTCS (POPMYIIBI, YKa3aHHbIE B KOJU(PUKATOPE IPOBEPSIEMBIX TPEOOBAHUH K pe3yIbTaTaM
OCBOGHHSI OCHOBHOH 0OOpa3oBaTENbHOM IMPOTpaMMBI CpPEeIHEro oOmero oOpa3oBaHUS M JIEMEHTOB COACPXKAHHS IS
MPOBEJIEHUS] €TUHOTO TOCYNApPCTBEHHOTO dJK3aMmeHa Mo ¢u3uke. B ciydae wcmonb3oBanusi (GOpMyII, HE BXOISAIIUX B
kogudukatop (Hampumep, mpaBuia Kupxroda, MOMEHT WHEpPIUH M T.I.), paboTa OICHUBAETCS BEIYIIUM DKCIEPTOM
HCXOJIs1 13 OCOOCHHOCTEH MPEATI0KEHHOTO alTbTEPHATHBHOTO CIIOC00a PEIIEHUS i CXeMbI OTICHUBAHHUS.

8 CranpapTapiMu cunTaroTCs 0603HaYeHUs GU3MIECKUX BEIHUUH, IPHHATHIE B KOIUPUKATOPE MIPOBEPAEMbIX TPEOOBAHMIT
K pe3yipTaraM OCBOCHHS OCHOBHOW OOpa30BaTEILHOW MPOrpaMMBbl CPEIHEr0 OOMIEro OOpa30BaHHs W DJIEMCHTOB
COJICpIKAHUS JJIsl POBEJICHUS €IMHOTO TOCYIapCTBEHHOTO YK3aMeHa 1o (hU3HMKe.
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IIpencrasieHsl 3a1CH, COOTBETCTBYIOLINE OAHOMY U3 CICAYIOIIMX CIIy4aeB. 1

[IpencraBiaeHbl TOABKO MOJOXKEHHUS M (HOPMYJBI, BhIpaXkarouiue (U3NYECKHe 3aKOHBI,
IPUMEHEHHE KOTOPhIX HEOOXOIMMO U JOCTATOYHO JUIsl peLLCHUs 3a1a4u, 0e3 KaKux-110o
peoOpa3oBaHuii C UX UCIOJIb30BAaHUEM, HAIIPABJIICHHBIX HA PELICHUE 3a/1a4H.

N
B pemenun orcyrcrByer OJIHA u3 ucxoansix ¢opmyn, HeoOXOAMMAas Ui PELICHHS
JAHHOM 3a1auu (WM YTBEpXKJEHHE, JIeXkalllee B OCHOBE PELICHUs), HO NMPHUCYTCTBYIOT
JIOTHYECKH BEpHBIE MPEoOpazoBaHMsl C MMEIOMMMHCA (opMylaMH, HalpaBlICHHBIE Ha
pelleHue 3a1a4u.

NN

B OJIHOM u3 mcxomubix GOpMyI, HEOOXOAMMBIX JUIsl PElICHHs NAHHOH 3amaun (MId
B YTBEP)KJCHUH, JIEXKAILLEM B OCHOBE pEIIEHUs ), JOIYIIeHa OMMOKa, HO NMPUCYTCTBYIOT
JIOTHYECKH BEPHBIE MPEoOpazoBaHMsI C MMEIOMMMHCA (opMylaMH, HalpaBlICHHBIE Ha
peleHue 3aJauu

Bce cnyuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBINIEYKAa3aHHBIM KPUTEPHUSIM 0
BBICTaBJIEHUS OLICHOK B 1, 2, 3 Gamna

Maxcumanvuoiii 6ain 4

Bo3Mo:kHbIE€ H3MEHEHHUS B OﬁOﬁméHHOﬁ CHUCTEME OLICHUBAHUA pac‘léTHbIX 3aJgav

1. B 3apanuu He TpedyeTcs MOJy4eHUsI YUCJI0BOro oTBeTa. B 3TOM cinydae B Kpumepuu 2 B
ONMCAaHUU TOJHOIO BEPHOIO PEUIEHMs] CHUMAaeTcsl TpeOOBaHME K YKA3aHMUIO YHCIOBOIO OTBETA
U KOPPEKTUPYIOTCSI KPUTEPUH OLICHUBaHUs Ha 2 Oaia.

Kpurepuu onieHuBaHMsI BBITOJIHEHUS 3a/1aHUS | Bamsl
Kpumepui 1
BepHo o6ocHOBaHa BO3MOXKHOCTH HCIIOJIB30BAHHS 3aKOHOB (3akoHOMepHocTei). B 1
JTAHHOM CJIY4ae: nepeyucisaomcs diemenmsl 000CHO8AHUS
B 060cHOBaHMM OTCYTCTBYET OJIMH MJIM HECKOJIBKO U3 3JIEMEHTOB. 0
NJIN
B oGocHoBanuu gomyiieHa omuoka.
NJIN
O060CcHOBaHNE OTCYTCTBYET
Kpumepui 2
[TpuBeneHo MoIHOE penIeHNe, BKIIOYAIOIIEe CIAEAYIOLIUE JIEMEHTHI: 3

I) 3anucanbl MOJT0XKEHUS TEOPUHU U (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPBIX HEOOXOJIMMO JJISI PEHICHUS 33a/1a4l BHIOPAHHBIM CIIOCOOOM (B TaHHOM CJIydae:
nepevucisomes 3aKOHbl U POPMYbl);

Il) onucanbl Bce BHOBb BBOJMMBIE B pEUICHHHM OyKBEHHbIE 0003HAuYeHHUS (U3MUYECKUX
BEIMYMH (30 uUcCKIIouenueM 0003HaAUeHUll KOHCMAHMm, YKa3auHvix 6 eapuanme KHUM,
0003HaYeHUll 8eIUYUH, UCNOIL3YEMBIX 8 YCI08UU 3a0adlU, U CIMAHOAPMHBIX 0003HAYEHU
BENUYUH, UCNONB3YEMBIX NPU HANUCAHUU PUZUYECKUX 3AKOHOB);

[1l) mpeacraBieHbI HEOOXOUMbIe MaTeMaTHUYECKHE MPe0OPA30BaAHNS, IPUBO/ISIIINE
K NPaBUJIbHOMY OTBeTY;,

IV) npencrasjieH NPpaBUIbHBII OTBET

[IpaBuibHO 3amucaHbl Bce HEOOXOIMMBIE TOJOXKEHUS TEOpHH, (U3NUYECKHUE 3aKOHBHI, 2
3aKOHOMEPHOCTH, U MPOBEIEHbl HE0OXO0IMMbIE TPE0OpPa30BaHuUsl, HO UMEETCSI OJIUH WIH
HECKOJIBKO U3 CIEAYIOIIMX HEAOCTATKOB.

3anucu, cooTBeTcTByMOIME NyHKTY II, mpemcraBieHsl He B MOJHOM OOBEME WIH
OTCYTCTBYIOT.
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N (NJIN)
B pelieHnn MMEIOTCS JTMIIHUE 3aMMCH, HE BXOISIIKE B pelIeHrue (BO3MOKHO, HEBEPHBIE),
KOTOpbIE HE OTJIETICHBI OT PEIICHUS U HE 3a4EPKHYTHI.

N (NJIN)
B Heo0X0oaMMBIX MaTeMaTH4YeCKUX MPeoOPa30BAHUAX JONMYILIEHbI OIMOKHN, U (WJIN)
B MaTeMATHYeCKHX NMPeo0pa3oBaHUsIX MPONYIIEeHbI JIOTHYECKH BajKHbIE IIaru.

N (UJIN)
OtcyrcrByeT myHKT |V, wiiu B HéM nonynieHa ommuoka

HpeI[CTaBJIeHBI 3arrcCu, COOTBCTCTBYIOIMEC OAHOMY U3 CJICAYIOIINX CIIYUacB.

[IpencraBiaeHbl TOABKO MOJOXKEHUS M (HOPMYJIbl, BbIpaxkaroliue (U3NYECKHE 3aKOHBI,
NPUMEHEHHE KOTOPHIX HEOOXOIMMO M JOCTATOYHO JUIS PEIICHHS 33a1auu, 0e3 KaKux-110o
npeoOpa30BaHuil ¢ X UCIOJIb30BAHUEM, HAIPABICHHBIX HA PELICHUE 3a/1a4H.

NJIN
B pewenun orcyrctByer OJIHA u3 ucxomnsix ¢opmyn, HeoOXoauMas Ui peleHHs
JAHHOW 3a/auM (WIM YTBEP)KICHHE, JIEKallee B OCHOBE PEUIEHUS), HO MPUCYTCTBYIOT
JIOTMYECKU BEpHbIE MpeoOpazoBaHMs C MMEIOLMMHCA (opMylaMH, HalpaBlieHHbIC Ha
peleHue 3aJaun.

NJIN
B OJIHOM u3 mcxomubix GoOpMylI, HEOOXOAMMBIX JUIsl PElICHHs NAHHOH 3amaun (MId
B YTBEP)KICHUH, JIEXKAILEM B OCHOBE pEIIEHUs), JOIMYIIeHa OMMNOKa, HO MIPUCYTCTBYIOT
JIOTHYECKH BEPHBIE MPEoOpazoBaHMs C MMEIOMMMHCA (opMylamMH, HalpaBlCHHBIE Ha
peleHue 3aJauu

Bce cnyuam pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPUTEPHUAM
BBICTaBJIEHUS OLICHOK B 1, 2, 3 Gamia

Maxcumanvuoiii 6ain

2. B Tekcre 3a/1auu NPUCYTCTBYET TpeOOBaHHUE JOMOIHHUTENBHO ClIENIaTh PUCYHOK € YKa3aHHeM
cHJ, JEHCTBYIOIIMX Ha Teno. B atom cinydae mo Kpumepuro 2 Hanuuue NpaBUIBHOTO PUCYHKA
BKJIIOYAETCS B OIMCAaHWE IOJHOTO IMPAaBMJIBHOTO OTBETAa, a TaKK€ B JIONOJHUTENIBHBIE YCIOBUS
JUIs BbICTaBieHus 2 6amioB. O00O0MmIEHHAs cXeMa C M3MEHEHUSIMHU ISl TAaHHOTO CITydasi IPUBE/ICHA HIKE.

I) 3amucaHbl TOJIOKEHUST TEOPUU U (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMCHEHHE
KOTOPBIX HEOOXOAMMO AJIsl PELIeHUs 3a7add BRIOPAHHBIM CTIOCOOOM (B JaHHOM Ciydae:
nepevucisitomcst 3aKOHbL U POPMYIbL);

Il) ommcanbl Bce BHOBH BBOJAMMEBIE B pEHICHHH OyKBEHHBIE 0003HAUEHUS (U3MUECKUX
BEIIUYUH (3a UCKIOueHuem 0003HAYeHUll KOHCMAHM, YKA3aHHuIX 6 eapuanme KHUM,
0003HaAYeHUll 8eNUYUH, UCNOTIL3YEMbIX 8 YCII08UU 3a0ayll, U CIMAHOAPMHbIX 0003HAYeHUL
BENUUUH, UCNONB3YEMBIX NPU HANUCAHUU PUZUYECKUX 3AKOHOB);

I1]) mpuBenéH MpaBMILHBII PUCYHOK ¢ YKAa3aHHEM CHJI, 1eiiCTBYIOIIMX HA TeJO;

Kpurteprn onieHuBaH¥sI BBITIOJTHEHUS 3a/1aHUS | Bamsr
Kpumepui 1
BepHo o0060ocHOBaHa BO3MOXXKHOCTb HCIIOJIb30BaHUS 3aKOHOB (3aKOHOMepHocTel). B 1
JTAHHOM CITIy4ae: nepeyucisaiomcs da1emenmol 000CHO8AHUS
B o6ocHOBaHMN OTCYTCTBYET OAMH MJIM HECKOJIBKO U3 JIEMEHTOB. 0
NJIn
B o0ocHoBanuu gomyIieHa onmoka.
NJIn
O6ocHOBaHHNE OTCYTCTBYET
Kpumepui 2
[TpuBeneHO MONHOE peleHNe, BKIIYAIOIIee CICAYIONIHE HIEMEHTHI: 3
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IV) mnpencraBneHsl HEOOXOIMMBIE MaTeMAaTUYECKHE TPEOOpa3oBaHHUsI U PacyETh
(mocTaHOBKA YMCIIOBBIX JAHHBIX B KOHEUHYIO (hOpMyIly), MPUBOJAIINE K IPABUIBHOMY
YUCJIOBOMY OTBETY (JOIYCKAeTCsl PpEUIEHUE <«II0 YacTAM» C IPOMEXYTOUHBIMU
BBIYHMCIICHHUSIMHU );

V) npecTaBiieH NPpaBUIIbHBIN OTBET C YKa3aHHEM SIMHHII U3MEPEHHSI HICKOMOW BEJTMYMHBI

HpaBI/IJ'IBHO 3allMCaHbl BCE€ H606XOI[I/IMBIC IMOJIOKCHHA TCOPHUHU, (1)I/I3I/I‘IGCKI/IC 3aKOHBI,
3aKOHOMCPHOCTH, U ITPOBCACHBLI H€O6XOI[I/IMBIC HpCO6p330BaHI/ISI, HO MMECCTCA OAMWH HUJIH
HECKOJIBKO U3 CIICAYIOIINX HEAOCTATKOB.

3amucu, cootBercTByromue nyHkram II maum 111, npencraBneHsl He B MOJTHOM 00bEME
WIN OTCYTCTBYIOT.

n (1JIn)
B penieHiy IMErOTCS JIMIITHKIE 3aMUCH, HE BXOJSIIHE B PEIIeHne (BO3MOXKHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PELIEHUS U HE 3a4EPKHYTHI.

n (1JIn)
B HeoOXoauMbIX MaTeMaTHUeCKUX NpeoOpa3oBaHUSAX WM BBIUYUCIECHUSX JOMYIIEHBI
ommOKH, W (WIM) B MaTeMaTUYECKHX MPEOOpPa30BAHUSAX/BBIYUCICHUAX MPOITYIIEHBI
JIOTMYECKH Ba)KHBIE ILIATH.

n (1JIn)
OtcyTcTByeT MyHKT V, WK B HEM JIONyIlleHa OmKOKa (B TOM YHCIE B 3allUCU €IUHUIIL
M3MEpEHUS BEJIMYMHBI)

Hpe,I[CTaBJ'IeHH 3alrCu, COOTBECTCTBYIOIME OAHOMY U3 CICAYIOMIUX CITy4acB.

[IpencraBieHbl TOIBKO MOJOXKEHHUS M (HOPMYJBI, BBIpaXkarouiue (U3NYECKHE 3aKOHBI,
IPUMEHEHHE KOTOPhIX HEOOXOIMMO U JOCTATOYHO [yl PELIeHUs 3aJauu, 0e3 KaKux-110o
peoOpa3oBaHuii C UX UCIOJIb30BaHUEM, HAIIPABICHHBIX HA PELICHUE 3a/1a4H.

NJIN
B pemenun orcyrctByer OJAHA u3 ncxoaHbix (opmyi, HeoOXonumas JUisl pelieHus
JAHHOM 3a1aun (WM yTBepXKJIeHHe, JIeXalllee B OCHOBE PEIICHUs), HO MPUCYTCTBYIOT
JIOTUYECKH BEpHbIE MPEoOpa3oBaHMs C UMEIOLMMUCS (OpMyJiaMH, HalpaBieHHbIE Ha
pelIeHue 3a1a4u.

N
B OJIHOM u3 ucxomHex (hopMys1, HEOOXOMUMBIX IS pelleHHs NaHHOH 3amaun (I
B YTBEPXKICHUH, JIEKALIEM B OCHOBE PELICHMs), JOMYyIIEeHa OMMOKa, HO MPUCYTCTBYIOT
JIOTMYECKU BEpHBbIE MpeoOpazoBaHMs C MMEIOLMMHCA (opMylaMH, HalpaBleHHbIE Ha
peleHue 3a1a4u

Bce cnyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBINICYKAa3aHHBIM KPUTEPUSIM
BBLICTaBJIEHHUS OLIEHOK B 1, 2, 3 Oanna

Maxcumanvuwiii 6ann
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Ha pucyHke npuBeI€H alrOpUTM MPUHATHUS SKCIIEPTOM PEIICHUS IPU OICHUBAHUH PACUETHBIX
3aga4 26.

ANropuTM NPUHATUSA PELLEHUS IKCNEPTOM
npwu oLeHnBaHUM pacyeTHoM 3aga4mn Ne26

fa] s~ [
doopmynsbl,
W

MNonHoe
QDOCHOBAHUE

0 6annos
+1 6ann
Ha OB, h-Na -
pa3MepHOCTb,
oTBeT
Aa O0bo3Ha4veHus,

npeoGpasoBaHus,
BbIYUCNEHUA

+3 6anna +2 6anna +1 6ann 0 6annos

KoMmMmeHnTapuu K 00001IéHHBIM CXeMaM OLCHUBAHMS PACYETHBIX 32124

1. Pemenue 3x3aMeHyeMOT0 MOKET HUMETh JIOTHKY, OTIIMYHYIO OT aBTOPCKOU JIOTHKH PEIICHUS
(ampTepHATHBHOE perieHne). B 3ToM ciiydae SKCepT OIeHUBAET BO3MOXHOCTh PEIICHHUS KOHKPETHON
3ala4yl TeM CIOCOOOM, KOTOPBIA BHIOpall 3K3aMeHyemblid. Ecnm xon perieHus: SK3aMeHyeMOTo
JIOITYCTHM, TO IKCMEPT OLEHNBAET MOJHOTY H MPABHJIbHOCTh 3TOr0 PelieHusi HA OCHOBAHUH TOT0
CIHCKA OCHOBHBIX 32aKOHOB, (POPMYJI WJIM YTBEP:KIEeHH I, KOTOPbIe COOTBETCTBYIOT BLIOPAHHOMY
crnocody pemieHus.

2. B xauecTBe MCXOOHBIX (OPMYN TNPUHUMAIOTCS TOJBKO T€, KOTOpbIE YyKa3aHbI
B kogudukarope. [Ipu stom opma 3amucu GopMyIbsl 3Ha4eHUs He UMeeT (Hampumep: Q =cmAT ,

Cc= & U T.1.). Ecii ’ke BBITTYCKHUK HCIIOJNBh30BaJl B KAUe€CTBE MCXOIHON (POPMYIBI Ty, KOTOpas
MAT

HE yKa3zaHa B KOJU(PUKATOPE, TO paboTa OIEHUBACTCS HCXOS U3 OTCYTCTBUS OJHOM U3 HEOOXOIMMBIX

s perenust popmyi. (Hampumep, BBITYCKHUK MOXET B Ka4€CTBE MCXOJHOM HCIOIB30BATh (POpMYITy

HJIA BHYTpeHHCﬁ OHEPIrunM OJHOATOMHOI'O HJACAJIBHOr0 rasa \J :gpv , IIOCKOJIBKY OHa CCTb B
2

KOI[I/I(bI/IKaTOpC. A (I)OpMy.l'Iy JJIA KOJIMYCCTBA TCIIJIOTHI Q — § pV , IIOJTYYCHHOI'O T'a30M B I/I3063.pHOM
2

rpolecce, B Ka4ecTBe HCXOJHOW UCTOIb30BaTh HENb3s — OHA OTCYTCTBYET B Koaudukarope. B ciyyae
e€ UCIOJIb30BAHUS CUUTACTCS, UTO B PEIICHUU OTCYTCTBYET OJIHA U3 UCXOIHBIX (hOpMyII.)

3. Pemienne 3agaun MOXKET OLIEHUBAThCS B 2 Oajla MU IOJHOM HIPAaBUIBHOM pPELICHUU
Y BEPHOM OTBETE, €CJIU HE OIMCAHBI JONOJHUTEIbHO BBEIEHHBIE (pU3nueckue BeuuuHbl. OnucaHuemM
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CUMTAETCs CJIOBECHOE yKa3aHHE HA BEJIMUUHY PSAAOM C €€ CUMBOJIMYECKUM 0003HAUECHUEM, YKa3aHHE
CHMBOJIMYECKOTO OOO3HAYCHMs BEIWYHMHBI B 3amucu ycioBus («/laHo») WM Ha cXeMaTHYECKOM
pucyHke. JlomyckaeTcst BBeZIeHHE HOBBIX BEIMYMH 0€3 ONMCAHUs, €CIIM UCIOJb3YIOTCS CTaHIapTHhIE
0003HaYeHHs, TPUHATHIE B KOAM(UKATOpE 3JIEMEHTOB COJCpXKaHHUA U TPEOOBaHMI K YpPOBHIO
IIOJITOTOBKM ~ BBIIIYCKHUKOB ~00I1€00pa30BaTE/IbHBIX OpraHu3aluil Juid IPOBEINECHUS E€IUHOTO
rOCYJapCTBEHHOTO 9K3aMeHa 10 (pU3UKe.

4. Ecnu B TekcTe 3a7aHus TpeOyeTCs cliejaTh PUCYHOK C yKa3aHUEM CHII, JICHCTBYIOIIMX Ha
TEJIO, TO MPABUIBHBIM CIYUTACTCS PUCYHOK, B KOTOPOM BEPHO YKa3aHbl BCE HEOOXOAMMBIE CHIIBI U UX
HampapyieHue. IlorpemrHocTH B COOTHOIICHWM JUIMH BEKTOPOB M OTCYTCTBHE 3HaKa BEKTOpa
HE CYUTAIOTCS OIIHOKAMH.

5. Ilpu mpoBepke NMpaBUIBLHOCTU YHUCIOBOTO OTBETa HEOOXOAMMO IPOBEPUTH BBIYUCIICHUS
9K3aMEHYEMOr0 IPU IOMOIIM KalbKyJsaTopa. Jlomyckaercs OKpYyIJIEHHE C Y4E€TOM TOrO 4YHcia
3HaYaImmx nudp, KOTOphIe YKa3aHbl B YCIOBHH 3amadyd. M30BITOYHAS TOYHOCTH YMCIIOBOTO OTBETA
He cuuTaercs omuoOkol. [Ipu pemeHnn 3ajaun Mo AEHCTBUSIM JOIMYCKAeTCsl MOTPEIIHOCTh OTBETa,
He MeHstouIasi PU3NYeCKol CyTH YUCIOBOrO OTBETA 3a4a4H.

6. Bcrpeuarorcst ciydad, KoOrja 5K3aMEHYEMBIH MPEICTaBIIsICT peleHHe, B KOTOPOM
«IIOJIMEHSIETCS» YCIOBHE 3aJlaud, U OIpeleNseT APYrylo (U3NYEeCKyH BEJIMYHMHY. 37€Chb MOYKHO
paccMmaTpuBaTh TpU BapHaHTA.

e Ecnu B 3amanuu TpeOOBAIOCH ONPEICIUTh OTHOIICHHE BeIHUUH «A/By», a y4acTHHK 3K3aMeHa
OIpeIeIIIII 3HaYCHHE OTHOIICHHUS «B/AY, TO 3TO He CUMTAETCs OMIMOKON MM OTPEITHOCTHIO.

e Ecnu mogMeHa CBOIUTCS K TOMY, YTO 9K3aMEHYEMBIH OINpeNeNni He Ty BEIHYUHY, KOTOPYIO
TpeOOBAJIOCH PAcCUMUTATh 110 YCIOBHUIO 33aJadyd, a APYryio (IPH YCIOBUH, YTO IOJyYCHHBIN
OTBET MOXHO CUHTATh MPOMEXKYTOUYHBIM JTAIlOM TIPU OIPEIEIICHUH TPeOyeMOoil BETHYUHBI
MIpUd HTOM B JIPYIHX BapHaHTaX He TpeOyeTcs OmpeleNuTh HMEHHO HallIeHHYIO
IK3aMEHYEeMbIM BEJIWYHMHY), TO Takas MMOJMEHA OTHOCUTCS K OMIMOKaM TOTO K€ THIIA, YTO
U OIIMOKHU B MpeoOpazoBaHMSIX.

e Ecnm xe moaMeHa BhIpa)KaeTcsl B PEUICHUH 3aJa4d, MPEACTABICHHOW B JAPYroM BapHaHTe
IK3aMEeHAIMOHHOM padoThl, TO Takoe perieHue olenuBaetcs () 6as10B.
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3. [IpuMepbl OLleHMBAHUS OTBETOB
Ha 3aJaHMA C Pa3BEPHYTHIM OTBETOM

3.1. IIpumepwl oyeHusaHuss omeemos Ha 3adaHue 21

Saganue 1

OpauH MOJIb TeNHS YY9aCTBYET B IUKJIMYECKOM mporecce 1-2—3—4—1, rpaduk KoToporo n3o0pakéH Ha
pucynke B koopauHarax V-T, riae V — 00bém raza, 7 — aOGcomoTHas Temmeparypa. Onupasch Ha
3aKOHBI MOJICKYJISIpHOW (PM3UKH U TEPMOJAMHAMHUKH, CPABHUTE MOAYJIb pa0OTHI r'a3a B mporecce 2—3 u
MOy pa0OTHI BHEITHUX cuil B Tiporiecce 4—1. [TocTpoiite rpaduk 1uKia B KoopauHarax p—V, rae p
— IaBieHwue rasa, V — o0béM rasa.

Bo3MmorkHOE perienne
1. Moayns paboTsl raza B npoiiecce 2—3 60Jbliie MOyl padOThl BHEIIHUX CHJT

B mpouecce 4-1: A23 > Apy-

2. Ilockonbky paboTa rasa B TEpMOJIMHAMUKE YUCIIEHHO paBHA IO (PUTYpHI IO rpapuKoM B
KoopauHaTax pP-V, riae p — AaBieHue rasa, V — o0bEM rasza, mepectpouM rpauk IHUKIA B 3THUX
KOOpJMHATaX.

[Tponecc 1-2 siBseTcst uzoxopHuim, 6 HEM aOCONIIOTHAS TEMIIepaTypa ra3a yBelIu4yuiach B 6 pas, a

3HAYUT, IPU V = const coriacHo 3akony Llapms (E —const | ¥ AaBieHHUE raza yBEIMYHIOCH B 6
T

pas.
[Tpouecc 2—3 sBnsieTcss U30TEPMUUECKUM, B KOOpAUHAaTax P—V ero rpagukom sBiseTcs rumnepoona.
CornacHo 3akony boins — Mapuotra ( pVvV = Const) yBenu4eHne o0béMa raza B 3 pa3a npuBenéT

K YMEHBIIEHHUIO B 3 pa3a ero JaBJICHUS.

B mporecce 3—4 raz n30X0pHO YMEHBIITIII CBOIO a0CONIOTHYIO TEMIIEPATypy U JaBieHue B 2 pasa, a
B iporiecce 4—1 — n300apHO, MOCKOJIBbKY ero rpad K MpOoXOAUT Yepe3 Hauano KOOPAUHAT, BEPHYJICS
B HCXOJ/IHOE COCTOSTHHE (CM. PUCYHOK).
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3. U3 rpaduka BUAHO, YTO MOIYJIh paOOTHI Ta3a B Mpollecce 2—3 YHUCICHHO PaBeH IUIOMIAIN MO
runepbonoii 2-3u A,5 > 2, (3\/O -V, ) =4pyV,, aMomynb paboThI BHELIHUX CUJI B IPOLIECCE

41 Aypg, = Po (Vo =V ) =2pyV,.

Takum o0Opazom, A23 > A41BH

KpI/ITepI/II/I OLICHUBAaHN BBIIIOJTHCHUS 3aaHUs

Banier

[TpuBeneHO MOTHOE MPaBUIIHLHOE PEIICHIE, BKIIOYAIOIICe TPABIILHEIN OTBET (B JAaHHOM
ciydae: n. 1) W HMCYEPNBIBAIONIME BEPHBIC PACCYKACHUS C MPSIMBIM YKa3aHHEM
HaOJIOMaeMbIX SBJICHUWH M 3aKOHOB (B JaHHOM CIIy4ae: 3aKOHbl U30NPOUECCOS,
epaghuueckutl cmvici pabomol 8 MepMOOUHAMUKE)

I[aH HpaBHHLHLIﬁ OTBCT, U IIPUBCACHO O6’b$ICHeHI/Ie, HO B PCHICHHUU UMECTCA OOWH HUJIN
HECKOJIBKO M3 CIICAYIOINX HEAJOCTATKOB.

B oObsicHeHHH He yKa3aHO MM HE HUCHOJb3YeTCs OJHO U3 (PU3NYECKUX SIBICHUM,
CBOWCTB, OIpENIeICHUI WIN OJWH U3 3aKOHOB ((popmyir), HEOOXOIUMBIX JJISI TIOJTHOTO
BEPHOro 00bsiCHEHUs. (Y TBEpKICHHUE, JeKalllee B OCHOBE OObSICHEHUS, HE IOJKPETIIICHO
COOTBETCTBYIOILIMM 3aKOHOM, CBOMCTBOM, SIBIIEHUEM, OIIPEJICTICHUEM U T.I1.)

U (UJIN)
Yka3aHbl Bce HEOOXOAUMBIE 1Jis1 O0OBSICHEHUS SABJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO B
HUX COJEPXKUTCS OJUH JOIMUYECKHI HEeTO0UET.

U (UJIN)
B pemienny uMeroTCs IMIIHKE 3aIIUCH, HE BXOJSIIUE B pelieHHe (BO3MOXKHO, HEBEPHbIE),
KOTOpBIE HE OT/JEJIEHBI OT PELIEHUSI U HE 3a4EPKHYTHI.

" (UJIN)
B pemenun nmeercs HETOYHOCTh B YKa3aHUM Ha OJJHO U3 (PU3MUECKUX SIBJICHUI, CBOICTB,
onpezeneHui, 3aKoHOB ((hopMyiIT), HEOOXOAUMBIX JUISI IOJTHOTO BEPHOTO OOBSICHEHHS

[TpencraBieHo pelieHne, COOTBETCTBYIOIIEE OHOMY U3 CIICAYIOIINX CIy4aeB.
JlaH mpaBWIBHBIA OTBET Ha BOIPOC 3aJ[aHHUs, U TPUBEACHO OOBSICHEHHE, HO B HEM HE
YKaSaHI)I JBa ABJICHUA WJIU (1)I/I3I/I‘~ICCKI/IX 3aKOHa, HCO6XO}1I/IMLIX IJIA IIOJIHOT O BepHOFO
00BACHEHHS.

NI
Yka3aHbl BCe HEOOXOIUMBIE JJIs1 OOBSCHCHHUS SIBJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO
UMEIOIINECS PACCYKICHNUS, HAlpaBJICHHbIC Ha MTOJyYSHHE OTBETA Ha BOITPOC 3aaHus, HE
JIOBEJICHBI JI0 KOHIIA.

NI
Yka3aHbl BCe HEOOXOIUMBIE JJIs1 OOBSCHCHHUS SIBJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO
AMEOIIMECS PACCYKICHUS, TPUBOASAIINEC
K OTBETY, COACPIKAT ONIHOKH.

NI
VYka3aHbl HE BCE HEOOXOIUMBIC [T OOBSICHEHUS SBJICHUS M 3aKOHBI, 3aKOHOMEPHOCTH,
HO UMCIOTCA BepHI)Ie paCCY)K)IeHI/IH, HaHpaBHeHHBIe Ha peHICHI/Ie 3a1a49u

Bce cnydau perneHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPHUTEPUSIM
BBICTABJIEHUS OIICHOK B 1, 2, 3 Gamna

MakcuManpHBIA Oait
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IMpumep 1.1 (3 6ana)

[TpuBenen BepHBI 0TBET (TpaduK C yKazaHHEM, UYTO yJacTOK 2-3 SBIISIETCS TUTIEPOOIION, U CpaBHEHUE
paboT) M BepHBIE pacCyXJEeHUS Ha OCHOBaHMM YypaBHeHUs Kiamelipona-MenzaeneeBa. Pabora
OLIEHUBAaeTCs B 3 Oasia.
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IMpumep 1.2 (3 6anna)
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[IpuBeneH BEpHBIN OTBET U BEPHBIE pacCyXAcHMs. s Kakaoro mnpouecca MpUCYTCTBYIOT BEPHBIE
yTBEpKACHUs] 00 M3MEHEHUH BEJIMYMH Ha OCHOBaHMM ypaBHeHUs Kiamelipona-MenneneeBa. Pa6ora
olLieHuBaercs B 3 Oaa.
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Mpumep 1.3 (1 6am1)

B paccyxaeHusx BepHO yKa3zaHbl BUIBI BCEX H30MPOLIECCOB, HO HE NMpUBEAECHBI 00ocHOBaHU. [Ipu
orpezeNeHu paboThl Ha y4acTke 2-3 omylieHa ournodkKa, 4To NpUBeio K GopMyIHMpOBKE HEBEPHOTO
otBera. Pabota onenuBaercs B 1 6ann.
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Mpumep 1.4 (1 6am1)

IIpuBenén BepHBIN OTBET. B paccyXaeHUAX NPABWIBHO OIMCAaHBI BHUJIBI BCEX M3OIPOLECCOB, HO HE
IIPUBEJCHO OOOCHOBAaHME M3MEHEHMs BEIMYMH A mocTpoeHus rpaduka. Jlomymena ommubka B
ornpezeneHuu padotel raza. Pabora ouennBaercs B 1 6a.
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3aganue 2

B onHoMm cocyne moxa mopimHeM B 00béMe Vo Ipu KOMHATHOM TeMIIEpaType HaXOAMTCS TOJBKO
HACBILIEHHBIN BOJSTHOM Map U BOJa, KOTOpasi 3aHUMaeT MaJjiblii 00bE€M. B Apyrom cocyze moJ1 mopiHemMm
B 00bémMe Vo mpu TOM ke JaBiICHUU Po HAXOAMUTCS CyxoMl Bo3ayx. Bo3ayx u BoasHOUN map
M30TEPMHUUYECKU CKUMAIOT TaK, YTO 00BEM MOJT MOPIIHEM YMeHbIIaeTcs B 2 pasa. [loctpoiite rpaduku
3THX JBYX IPOIECCOB B epeMeHHbIX P—V. Onupasch Ha 3aKOHBI MOJEKYISIpPHON (PU3HUKH, OOBSICHUTE
MOCTPOCHHE I'PaUKOB.

Bo3mokHOE pelieHue

1. Ilpm U30TEPMUYECKOM CKATUM JABJICHUE HACBIIIEHHOIO BOJSHOTO Mapa OCTaéTcs
MOCTOSTHHBIM, TIOATOMY Tpoliecc u3o0paxaercss Ha PV-auarpaMme rOpH30HTAIBHBIM OTPE3KOM
1-2. [Ipn xoMHaATHON TeMmIepaType IMJIOTHOCTb BOJASHOIO IMapa HUYTOXKHA MO CPAaBHEHHUIO C
IJIOTHOCTBIO BOJBI, 1I03TOMY 00BEMOM CKOH/IEHCUPOBAHHOM BObI MOXKHO MpeHeOpedb U ciryyail
CONPUKOCHOBEHUS IOPLIHS C BOJAON — UCKIIFOUHUTb.

2. W3oTepMuueckoe CKaThE CyXOro BO3AyXa OMHUCHIBaeTCS 3akoHOM boitns — Mapuorra
(pV =const), Ho3TOMY Inporiecc uzobpaxaerca Ha PV-auarpamme pparMeHTOM TUIepOOIIbl

1-2, HaunMHAarOIMKMMCS TaKKe B TOUKeE 1.
3. 'paduku mporieccoB B MepeMEHHBIX P—V MpeIcTaBICHBl Ha PUCYHKAX.

BonsHon nap Cyxoii Bo3ayx
Kpurepuu orieHnBaHMsI BHITOJHEHUS 3adaHUSI Bbasbt
IIpuBeneHo MONHOE MNpaBUIBHOE PpEUICHHE, BKIIOYAIOUIEE IPABWIBHBI OTBET 3

(B maHHOM cry4ae: 6 nepemeHnHwvlx P—V 06a epaguxa npoyeccos,

1. 3) ¥ UCYEPIBIBAIOIINE BEPHBIE PACCYKIEHUS C MPSAMBIM yKa3aHUEM HaOII0JaeMbIX
SIBJIGHUN U 3aKOHOB (B JJAHHOM CIIy4ae: 3a8UCUMOCb OAGIeHUsl HACbIWEHHO20 napa
om 06véma, 3axon boins — Mapuomma)

JlaH IpaBWIILHBIA OTBET, M TIPUBEJICHO OOBSICHEHHE, HO B PEIIICHUH UMEETCSI OJTUH HITH 2
HECKOJIBKO U3 CIEAYIOIINX HEJOCTATKOB.

B o0bsicHeHUU He yKa3aHO WJIM HE MCIOJB3YETCs OJHO M3 (PM3MUECKUX SIBJICHUH,
CBOMCTB, ONpeeNIeHni WIN OJIUH U3 3aKOHOB (PopMyI), HEOOXOIUMBIX JJISi TOJTHOTO
BEpHOTO OOBsCHEHUs. (YTBEp)KIeHHE, JIeKallee B OCHOBE OOBSICHEHUS, HE
MOJIKPEIJICHO COOTBETCTBYIOIIUM 3aKOHOM, CBOMCTBOM, SIBIIEHUEM, ONIPEAEICHUEM 1
T.I1.)

n (MJIN)
VYkazaHbl Bce HEOOXOAUMBIE JUIsl OOBSICHEHUS SIBIICHUS U 3aKOHbI, 3aKOHOMEPHOCTH,

HO B HUX COHep)KI/ITCH OINH J'IOFI/I‘ICCKI/Iﬁ HeI[O'—IéT.
1 (WIN)
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B pemieHuun WMEIOTCS JNWINHUE 3alUCH, HE BXOMSAIIUE B pelieHHe (BO3MOXKHO,
HEBEPHBIC), KOTOPBIC HE OT/ICJICHBI OT PEIICHUS U HE 3a4EPKHYTHI.

N (MJIN)
B pemennn mmeercs HETOYHOCTh B YKa3aHUHM HAa ONHO M3 (PM3MUYECKUX SIBJICHHUH,
CBOWCTB, ONpEJEICHUI, 3aKOHOB ((hopMyll), HEOOXOJUMBIX JIsi MOJIHOTO BEPHOTO
00BSICHEHHS

[IpencraBieHo penieHNe, COOTBETCTBYIOIIEE OJIHOMY U3 CIEAYIONINX CITyJacB.
JlaH npaBUILHBIA OTBET HA BOIIPOC 3aJIaHUs, U IIPUBEICHO OOBSICHEHHE, HO B HEM HE
yKa3aHbI JIBa SIBJICHUS WIH (PU3HUECKUX 3aKOHA, HEOOXOIMMBIX ISl TOJIHOTO BEPHOTO
00BACHEHHS.

N
VYka3zaHbl BCe HEOOXOIUMBIC I OOBSICHCHHMS SIBJICHUS M 3aKOHBI, 3aKOHOMEPHOCTH,
HO HMMEIOIINECS PACCYKJICHUS, HAMPABICHHBIC HA IOJYYCHHE OTBETAa Ha BOIPOC
3a7aHus, HE TOBEJEHBI 10 KOHIIA.

N
Yka3aHbl BCE€ HEOOXOIUMBIE NIl OOBSICHEHUSI SIBJICHHUS M 3aKOHBI, 3aKOHOMEPHOCTH,
HO MMEIOIINECS PACCYKICHUS, IPUBOJISIINC
K OTBETY, COJIEPKAT OLIHOKH.

N
Vka3aHel He BCe HeoOXoguMble I OOBICHEHUS SBJICHHA M 3aKOHBI,
3aKOHOMEPHOCTH, HO MMCIOTCSI BEpHBIC PACCYKICHUS, HAIIPABIICHHBIC HAa PEIICHUE
3a7a49u

Bce cnydaun perienusi, KOToOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUSIM
BBLICTABJIEHHS OLIEHOK B 1, 2, 3 Oaina

Maxcumanvuvi 6ain
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IMpumep 2.1 (3 6a1a)

[IpuBenen BepHBIH OTBeT (ABa rpaduKka) U BEpHBIE PACCYXKACHHUS O HEU3MEHHOCTH JaBICHUS
HACBIIIEHHOTO TIapa ¥ O 3aBUCUMOCTH JIaBJICHUS OT 00beMa JIJIsl CyXoro Bo3ayxa. Pabora onennBaercs
B 3 Oauia.
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IMpumep 2.2 (2 6ara)

[IpuBen€n BepHBIN OTBET U BEPHBIE pacCykIeHU. Ppa3y O MOBBIIMICHUN JABJICHHS TPU KOHICHCAIIUU
MOKHO OTHECTH K JIMIITHUM 3anucsiM. Pabota orniennBaercs B 2 Gana.
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Mpumep 2.3 (1 6am1)

B otBere npuBeneH HeBepHBI rpaduk A cyXoro Bo3ayxa. J{is mapa B pacCyI€HUSX HE YKa3aHo,
YTO €ro JaBJICHHE HE MEHsETCs, TaK KaK map HachlllleHHbIH. Pabora onenuBaercs B 1 Gai.
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Mpumep 2.4 (1 6am11)

[IpuBenéH HeBEpHBI OTBET Ui HACBIILICHHOTO Iapa W HEBEPHBIE PACCYKAEHUSA IS MEPBOTO
nporecca. Ho ectb BepHbIE paccykaeHuUs U CyXoro Bo3ayxa. Pabora onenuBaercs B 1 Gan.
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3ananue 3
B kamepe, u3 KOTOpO#l OTKauaH BO3AYyX, CO3JAIH DSJICKTPHUECKOE TOJE

 Ac>))

HanpsHKEHHOCTRI0 £ W MarHutHOe moje ¢ wuHaykinued B . Tlons
onHopoaHsie, E 1 B. B kamepy Bi€TaeT NPOTOH p, BEKTOP CKOPOCTH §®

KOTOPOTO meprieHankyisipes £ u B Kkak mokasaHo Ha pucyHke. Moaynu

HaHp}I}KéHHOCTI/I QJICKTPHUYCCKOI'0 II0JII W HMHAYKIHWU MArdbuTHOI'O IIO0JIA l

HavyaJIbHBIN Y4aCTOK  TpPAaCKTOpHM IIPpOTOHA, €CIIU HaHpH)KéHHOCTB

Y

X

TAKOBBI, YTO ITPOTOH ABUIKCTCA HpHMOJIHHCfIHO. O6’b$ICHI/ITe, KaK UBMCHHUTCA ® p
I
!
1

QJICKTPHUYCCKOI'0 II0JIA YBCIUYUTD. B otBeTe YKaXUTC, KAKHUC SBJICHUA

1 3aKOHOMCPHOCTH BE1 ncrionp3oBanmm JJIA 00BsICHEHHs. BIMsHHEM CHUIBI TSHKECTU HpeHe6peqL.

Bo3MoskHoe pPEIICHUC

1. Tpaekropuss mpoToHa OyAET KPHUBOJIMHEWHOW, OTKJIOHSIOIICHCS OT
IIYHKTUPHOM NPSAIMOM BIIPaBo.

L Ael

u anekTpudeckoe mone cwioil Fe = (E. Ilockoibky 3apsa mpoToHa

2.Ha mpoToH MAEHCTBYIOT MarHuUTHOe mosne cwiod Fm = qoB §® T;’

IIOJIOKUTCJIbHBIN, Fe COHaIIpaBJICHa C E , a4 110 IIpaBUI1y JIECBOU PYKU FM iy "D

HalpaBJICHA IIPOTHUBOIIOJIOXKHO CHIIC Fe' HOCKOJIBKy IICPBOHAYAJILHO

FM
MIPOTOH ABUTAICS MPSMOIMHEHHO, TO COIVIACHO BTOPOMY 3aKoHY HbroTOHA ®

Y

IO MOJTYJIFO 3TU CHUJIbI ObUIM PABHBI.
3. Cuna neficTBHS 3IEKTPHUYECKOTO MO C YBEIMYCHUEM HanpsHKEHHOCTH

KPUBOJMHENHOMN, OTKJIOHAIOIIECHCS OT NYHKTUPHOU NPSIMOU BIIPABO

QJICKTPHUYCCKOI'0 IOJIAA YBCIHYUTCA. HOCKOHLKy paBHOHeﬁCTBYIOHlaH CHII FM n Fe , a4 TaKXC

BBI3BIBACMOE €0 B ITOM Cllydae YCKOPCHHE HaIpaBJICHBI BIIPaBO, TPACKTOPHs MPOTOHA Oyaer

Y

KpI/ITCpI/II/I OLICHHUBAHUA BBIIIOJIHCHUS 3aJaHUS

bamel

[TpuBeneHo MoJIHOE MPABUIIBHOE PELEHUE, BKIIIOYAIOIIee TPABUIbHBIN OTBET (B 1aHHOM
Cllyyae: umo mpaekmopus HpoOmoHa Oyoem KpUGONUHEUHOU, OMKIOHAIOWelCs Om
NYHKMUPHOU NPAMOTL 8npaso, n. 1) N NCUEepIIBIBAIOIINE BEPHBIE PACCYKICHHUS C TIPSIMBIM
yKa3zaHHeM HaOJII0/1aeMbIX SIBJICHUH U 3aKOHOB (B JAHHOM Clly4ae: (hopmyibl pacuéma cu
0eticmeusi Ha 3AapPANCEHHYI0 YACMUYY 2NeKMPUYecKo2o U MASHUMHO20 Noaeu, NPasusio
J1e601 pyKu, 6mopoil 3akon Hviomona)

3

I[aH HpaBI/IJIBHI:Jﬁ OTBCT, U MMPUBCIACHO O6T)$ICHCHI/I€, HO B pCHICHUH UMCCTCSI OAWH HIIN
HECKOJIBKO U3 CIICAYIOINX HEAJOCTATKOB.

B 00bscHeHNM He yKa3aHO WM HE UCTIONb3YEeTCsl OJTHO U3 (PU3MUECKUX SIBIICHUH, CBOICTB,
OTpeNieTICHUH WM OAWH U3 3aKOHOB ((popMyir), HEOOXOAUMBIX MJIsi TOJTHOTO BEPHOTO
oObsicHeHus. (YTBepKIeHHe, Jexallee B OCHOBE OOBSICHEHHUS, HE TOAKPEIUIEHO
COOTBETCTBYIOILIMM 3aKOHOM, CBOMCTBOM, SIBIIEHUEM, OIIPE/ICTICHUEM U T.I1.)

U (UJIN)
VYka3zaHbl Bce HEOOXOIUMBIE JIsl OOBSICHEHUS SIBJICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
B HUX COJIEPKUTCS OJHH JIOTUYECKUM HEOYET.

" (MJIN)
B pemennn uMeroTcs JIMIIHKE 3aIIUCH, HE BXOJSIIUE B PEIIEHUE, KOTOPBIE HE OTAEICHBI
OT pElICHUs U HE 3a4EPKHYTBHI.

n (UJIN)
B peienuu nmeercs HETOYHOCTh B YKa3aHUH HA OJIHO U3 GU3NYECKUX SBJICHUHN, CBOMCTB,
onpeeneHui, 3akoHoB (hopMyIn), HEOOXOIUMBIX ISl HOJTHOT'O BEPHOTO 0OBSICHEHUS

[IpencraBieHo penieHne, COOTBETCTBYIONIEE OHOMY U3 CIEAYIONIMX CIY4aeB.
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JlaH TpaBWJIBHBIM OTBET HA BOMPOC 3aJaHMsI, ¥ MPUBEJICHO OOBACHCHHE, HO B HEM HE
YKa3aHbl JIBa SBJICHUS WM (PU3NYCCKUX 3aKOHA, HCOOXOIAMMBIX JUIsl ITOJIHOTO BEPHOTO
OOBSICHEHHUS.

NJIN
VYka3aHbl Bce HEOOXOAUMBIC i1 OOBSICHEHHUS SIBJICHUS W 3aKOHbBI, 3aKOHOMEPHOCTH, HO
HUMEIOIIUECS PacCyXJICHHs, HalpaBJICHHbIC Ha IMOJYYCHHE OTBETa Ha BOIPOC 3aJaHUS,
HE JOBEIEHBI 0 KOHIIA.

NJIN
Yka3aHbl Bce HEOOXOAUMBIC i1 OOBSICHEHUS SIBJICHUS W 3aKOHbBI, 3aKOHOMEPHOCTH, HO
UMEIOIITUECS PaCCYKICHHS, IPUBOJISIIME K OTBETY, COJIEPIKAT OMIHOKH.

NI
Yka3aHbl HE BCEe HEOOXOIMMBIC [Tl 00BSICHEHUS SIBJICHUS U 3aKOHBI, 3AKOHOMEPHOCTH, HO
UMCIOTCSI BEPHBIC PACCYIK/ICHHUSI, HATPABJICHHBIC HA PEIICHUE 3a/1a4K
Bce cnyyam pemieHHs, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM  KPUTEPHSIM 0
BBICTABJIEHUS OLIEHOK B 1, 2, 3 Gamna

Maxcumanvuviti 6ain 3

Mpumep 3.1 (3 6aaa)

[IpuBeeHO MONHOE MPaBUIIBHOE PEICHHE, BKIIOYAIOIIee MPaBHIBHBIA oTBeT. [IpuBe/IeHBI B BHIE
(dhopMyI WK OTHCaHUs BCe HEOOXOIMMBIE AJIsi OOBSICHEHHSI CCHUTKH ((hOpMYITBI pacuéTa CUil JeHCTBUS
Ha 3apsHKCHHYIO YaCTHITY JICKTPHYECKOTO M MATHUTHOTO TIOJICH, MPABUJIO JICBOW PYKH, BTOPOH 3aKOH
Herotona). PaGora onienuBaercs B 3 6aina.
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IMpumep 3.2 (2 6a/1a)

IIpuBenéH BEpHBI OTBET, NPUCYTCTBYIOT BEPHBIC PACCYKICHHMS M CJIOBECHBIE YKa3aHMs Ha
3aBHCUMOCTH (HE3aBHCUMOCTh) CHJI OT HANPSHKEHHOCTH AJIEKTPHUYECKOTO MoJisi. [IpaBuiio JieBoit pyku
B SIBHOM BHUJIC HE HA3BaHO, HO BEPHO MPUMEHEHO MPH OMPECIICHUN HarpaBiieHus cuil. OTCyTCTBYeT
OOBSICHEHHE TEPBOHAYAIBHOIO MPSIMOJMHCHHOIO JBM)KCHHS dYacThIbl. PaboTa oleHHMBaeTcs
B 2 Oayura.
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IMpumep 3.3 (1 6a1)

OTtBeT, MoONy4YeHHBIH B paboTe, HEBEpPEH, MOCKOIbKY yKa3aHO, YTO YacThlla OyJeT IBUTATbCA IO
nmapabosre. B pabGoTe ecTh BepHBIC pacCyXIEHUs, TNPHUBOIANINEC K OTBETy. BepHO yKa3aHBI
HeoOxouMBbIe (POPMYITBI U TIPaBUIIA, HO B (hOpMYIIe ISl CHIIbI, AEMCTBYIOIIEH Ha YaCTHILYy CO CTOPOHBI
AIEKTPUIECKOTO TOJIS, JomyliieHa omuoka. PaboTta oniennBaercs B 1 6as.
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Ipumep 3.4 (1 6a1)

OTBeT, nony4eHHbI B padore, HeBepeH. [IpuBeneHbl HEOOX0AUMbIE PACCYXACHUS, HO OTCYTCTBYET
yKa3aHWe Ha MPUYMHY MEPBOHAYAILHOTO MPSIMOIUHEHHOTO JBIKEHUS YACTHIBI U HAa MPUUYHHY
OTKJIOHEHHSI TPaeKTOpUH (HepaBeHCTBO cuil). PaboTta ornennBaercs B 1 6a.

IIpumep 3.5 (0 6a110B)

OTBeT HEBEPHBIH, PACCYKACHUS HE IOIEPKUBAIOT MTOJYYEHUE BEPHOTO OTBETA.
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3aganue 4

Ha cTone ycTaHOBHIIH JiBa HE3aPSHKECHHBIX SJICKTPOMETPA M COSTUHIIIN UX METANTMYECKAM CTEPIKHEM
¢ uzonupytomei pyukoi (puc. 1). 3arem K mepBoMy 3JIEKTPOMETPY IMOJHECIH, HE KacascCh Iapa,
OTPHIIATEIIEHO 3apsDKEHHYIO Manouky (puc. 2). He yOupas manouku, yOpanu CTEp:KeHb, a 3aTeM
yOpasny 1 nanouky.

LY ag

Puc. 1 Puc. 2
Cchutasich Ha U3BeCTHbIC Bam 3aKkOHBI W SBICHUS, OOBSICHHUTE, TIOYEMY DJICKTPOMETPHI OKa3aJINCh
3apsHKECHHBIMU, M ONPEACTUTE 3HAKU 3apsa KaxJ0ro U3 3JEKTPOMETPOB IOCIE TOr0, KaK MaiodKy
yopanm.

Bo3mokHOE penienne

1. DnexTpometp 1 UMeeT NOJOKUTENBHBIHN 3apsi]l, @ SIEKTPOMETP 2 — OTPULIATENIbHBII.

2. Ilpu nojHECEeHUM OTPULIATENbHO 3aAPSIKEHHOM MAJOYKU K LIapy 3JeKTpoMeTpa 1 3eKTpoHbI
B 1I1ap€, CTEPKHE U CTPEJIKE NIEKTPOMETPA [0 METAIUIMUECKOMY CTEP>KHIO B AJIIEKTPUYECKOM TI0JIE,
CO371aHHOM MaJ0YKOM, CTaau MepeMelaThCsl Ha MOBEPXHOCTh IIapa 3JeKkTpoMerpa 2. JIBuxeHue
JIEKTPOHOB TMPOMCXOAMUJIO N0 TEX TMOp, MOKa BCE TOYKM METAUIMYECKUX YacTed JBYyX
AJIEKTPOMETPOB HE CTAIU UMETh OJIMHAKOBBIE TOTEHIINAIBI.

3. TlockonbKy [1Ba COEQMHEHHBIX METAIJIMUYECKUM CTEp>KHEM JJIEKTpoMeTpa o0pa3yroT
U30JIMPOBAaHHYI0 CHUCTEMY, TO COIVIACHO 3aKOHY COXpAaHEHHUs 3apsAja, MOJOXKHUTEIbHBIN 3apsj
NIEKTpPOMETpa | B TOUHOCTH paBeH M0 MOIYJII0 OTPULIATEIBHOMY 3apsy JIEKTpoMeTpa 2.

4. Ilocne Toro kak yopaiu cTep:KeHb, OKa3aHHsl JIEKTPOMETPOB HE M3MEHHIINCh

KpI/ITepI/II/I OLICHMWBAaHUA BBIIIOJJHCHUA 3aJaHUA bammer

[TpuBeneHo MoaHOE MPaBUIILHOE PEILleHHE, BKIIOYAOIee MPAaBUIIbHBIM OTBET (B JTaHHOM 3
ciydae: anekmpomemp 1 umeem RnONOMCUMENBHBIU 3apso0, a daekmpomemp 2 —
ompuyamenvhwlil; n. 1) 1 KCUEPIBIBAIOIINE BEPHBIC PACCYIKICHHUS C MIPSIMBIM YKa3aHUEM
HaOJII0/Ta€MBIX SBJIEHUHN U 3aKOHOB (B JJAHHOM CIIy4ae: 2J1eKmpuzayus 60 6HeuHeM noJe,
83aumMooelicmeue 3apadceHHblX mer)

HaH HpaBHHBHBIﬁ OTBET, U MPUBCIACHO O6T)$ICHGHI/IC, HO B PCHICHUH MMECTCA OAWH WJIAU 2
HCCKOJIBKO U3 CIICAYIOIINX HEAOCTATKOB.

B 00BsicHeHUH HE YKa3aHO WK HE UCTIOIB3YETCs OJTHO U3 GU3NUECKUX SBIICHUH, CBOMCTB,
ompeNeNeHu Wi OAWH W3 3aKOHOB ((hopmyst), HEOOXOAMMBIX JJISi TIOJIHOTO BEPHOTO
oObsicHeHus. (YTBepKIeHHE, JeKallee B OCHOBE OOBSICHEHHS, HE MOJIKPEIICHO
COOTBETCTBYIOIINM 3aKOHOM, CBOHCTBOM, SIBIEHUEM, OTIPEICTICHUEM U T.1I1.)

U (MJIN)
VYkazaHpl Bce HEOOXOMMBIE JJIT OOBSICHEHUS SIBJICHUS U 3aKOHBI, 3AKOHOMEPHOCTH, HO
B HUX COJIEPKUTCS OJIUH JIOTUYECKUM HETOUET.

N (MJIN)
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B PCHICHUU UMCIOTCS JIMIIHUC 3allMCU, HC BXOAIIUC B PCIHICHUC, KOTOPBHIC HC OTACIICHBI
OT PEUICHUS U HE 3a4EPKHYTHI.

n (MJIN)
B peniennn uMeeTcst HETOYHOCTD B YKa3aHUU HA OJTHO M3 (PH3MUYECKUX SIBIICHUH, CBOMCTB,
omnpezeNneHuH, 3aK0HOB ((hopMyIT), HEOOXOAUMBIX JUISI IOJTHOTO BEPHOTO OOBSICHEHUS

IIpencraBieHo penieHUe, COOTBETCTBYIOIIEE OAHOMY U3 CIEAYIOUIUX CIIy4acB.
Jlan mpaBUIBHBIA OTBET Ha BOMPOC 3aJaHUsA, M TNPHBEIEHO OOBSICHEHHE, HO B HEM
HE YKa3aHbl J1Ba SIBICHUS WIH (PU3MYECKUX 3aKOHA, HEOOXOAMMBIX Il IOJIHOI'O BEPHOTO
00BsICHEHUS.

N
Yka3zaHbel Bce HEOOXOAUMBIE JJIs1 OOBSICHEHUS SIBICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOLINECS PACCYXKICHHs, HAIPaBICHHbIC HA IOJIyY€HHUE OTBETAa HA BOIPOC 3aJaHHUA,
HE JIOBEJICHBI J0 KOHIIA.

N
Yka3zaHbel Bce HEOOXOAUMBIE JJIs1 OOBSICHEHUS SIBIICHUS M 3aKOHBI, 3aKOHOMEPHOCTH, HO
UMEIOILUECS PacCyKCHUsI, IPUBOASIIME K OTBETY, COJEPHKAT OLIMOKH.

NJin
VYka3zaHbl HE BCe HEOOXO0AUMBIE [ OObSICHEHUS SBJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOTCS] BEPHBIE PACCYKJICHHsI, HAIIPABJICHHBIE HA PEICHUE 33]1a41

Bce ciydam pemieHHs, KOTOPbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPHSIM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6amna

Maxcumanvuviu 6ain

IIpumep 4.1 (3 6an1a)
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[IpuBeneHbl MpaBUIBHBIA OTBET M TpeOyeMble MO KpPUTEpUSM OLCHUBAHHUS 3aJaHMs CCBHUIKM Ha
B3aMMOJICHCTBUE 3apsHKEHHBIX TEN W IepepachpeesicHne CBOOOJHBIX JJIEKTpOHOB. PaGora
olleHHBaercs B 3 Gana.
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Ipumep 4.2 (2 0as1a)

[IpuBenéH npaBUIbHBIN OTBET W BepHbIE paccyxiaeHus. Her ykasanus Ha oJHO W3 HEOOXOIUMBIX
SIBJICHHUH (HE CKa3aHO O HAJIMYMU CBOOOHBIX 3JICKTPOHOB, KOTOPHIC MIEPEMELIAOTCS MO ACHCTBUEM
3JeKTpUYecKoro nosis). Pabora onenuBaercs B 2 6aa.

IIpumep 4.3 (1 6a11)

[Tonyuyen HeBepHBbIid 0TBET. [IyHKT 1 pemieHust coaep>KUT OmMUOOYHBIC PACCYXKACHUS, HO Jaiee eCTh
paccyXJIeHHs, HallpaBlIEHHbIC Ha pelieHue 3ana4yn. Pabora onernBaercs B 1 Ga.
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IIpumep 4.4 (0 6an1710B)

YkazaH HeBepHbI 0TBeT. PaccykeHns OTHOCATCS K CIydaro, KOT/Aa 3apsyKeHHOM NaJIouKoil KacaroTcst
NepBOTO dJeKTpoMeTpa. Pabora onenuBaercs B 0 6asioB.
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3aganue 5

JIBe nmapasuiesbHble METAIIINYECKUE IUIACTUHBI, PACIION0KECHHBIE
TOPU30HTAIIBHO, TOJKIKYEHBl K JJIEKTPUYECKOM  CXeMe,
IIPUBEIEHHON Ha PUCYHKE. Mexay IIacTUHAMU HaxOIMUTCsS B

. m -
PaBHOBECHH MAJICHBKOEC 3apsHKCHHOE TS0 MacCOM M M 3apsa10M ’ q e R -

Q. ONEKTPOCTaTHYECKOE II0JIE€ MEXKAY IUIACTUHAMHU CYMTATh —l_ Er
ogHopoaHbIM.  OnMpasch Ha  3aKOHBl ~ MEXaHUKH U

NEKTPOIUHAMUKH, OOBSICHUTE, KaK U B KAKOM HAlpaBJICHUU HAaYHET IBUTATHCA TEJIO, €CIIU CIIBUHYTh
HOJI3YHOK PeocTaTa BIPaBo.

Bo3MmorkHOe perienue
1. [TockoyibKy IIACTUHBI NOJAKIIOYEHB! K UcTOUHUKY D/IC, TO
MEXIy HMMHU HMMEETCS pa3sHOCTh  IOTEHIHAJOB, B
IPOCTPAHCTBE  MEXKIY HUMH  CO3JAa€TCsi  OJHOPOIHOE

=

QJICKTPOCTATHUYCCKOC II0JIC. Cornacnao BHeKTpH‘IGCKOﬁ CXEMC —>
HIDKHSIS IJIaCTHHA UMECT MOJI0KUTSIbHEIN 3apsan, a BEPXHAA — E + m@ _E
OTpHH&TGJ’IBHHfI; CJICAOBATCIIbHO, BCKTOP HaHpH)KéHHOCTI/I +| ! r

I0JIsS. HallpaBJIeH BepTUKaIbHO BBepX. [lo ycnmoBurio 3amaum

3apsYKEHHOE TEJI0 HAXOAMWTCS B PABHOBECUHU; CJIEAOBATENIbHO, CHJIA TSHKECTH CKOMIIEHCUPOBAaHA
cunoit Kynmona, HampaBiieHHOW BepTUKaIbHO BBepX. OTCloa JenaeM BBIBOJ, YTO TEJIO HMEET
MOJIOKUTEBHBIN 3apsl.

2. Ecnu cBUHYTH MOJI3YHOK peocTaTa BIPaBO, TO CONPOTUBIIEHUE peocTaTta BO3pacTET. [lockonbky
peocTaT COeqMHER ¢ pe3ucTopoM R mocienoBaTensHo, TO U 00IIEE COMPOTUBIIEHUE LENH TAKKE
BO3pAaCTET.

3. CormacHo 3akony Owma i monHoi uemn: & = I(Rt')é‘ré +r) — npu yBenUYEHHH
COIIPOTHUBIICHUS BHEIIHEH 1IETIM CHJla TOKA B HEM yMeHbLIMTCs. TakuM 0O6pa3oM, 1o 3akony Oma aiis
yuactka uenu: U =IR - wanpsxenne na pesucrope R Tarxke ymensmmtes. ITockonbky

IJIaCTUHBI COCAUHCHBI C PE3UCTOPOM R napajjieJibHO, TO, COOTBETCTBCHHO, HAIIPSXKCHUC MCIKIAY
HUMHU YMCHBIIUTCA. CJ'IGI[OB&TGJ'II)HO, YMCHBIOIUTCA U HaHpﬂ}KéHHOCTB moJIs1 MCXKAY IIaCTUHAMM!

U

4. YMeHbllleHUE HANpsHKEHHOCTH TOJISI MPUBEAET K yMEHbIIeHUI0 cuiibl KynoHa, neficTByromiei Ha
teno: F =(QE. PaBroBecue mapymmrcs, cuna Tsokectn cramer Gosbine cuiibl KynoHa, u Teno

HAYHET JBUTATHCS BHU3 C YCKOPSHHUEM.
OTBeT: Teno HAYHET IBUTaThCsl BHU3 C YCKOPEHHUEM
Kputepuu orieHnBaHusI BRITOTHEHUS 3aaHUS Bbannbt
[TpuBeeHO MOTHOE MPaBUIIHFHOE PEICHIE, BKIFOYAIOIIee TPABIIILHBIN OTBET (B JAHHOM 3
cllydae: meno HauHém 08uecamvcs 6HU3 ¢ YCKOpeHueMm, 1. 4) 1 NCYEPIBIBAIOIIIE BEPHBIC
pacCyXJICHUS C TPSMBIM YKa3aHHEeM HaOJI0OJIaeMBbIX SIBJICHHHA W 3aKOHOB (B JaHHOM
ciyuae: 3akon Oma 01 NOIHOU Yenu U y4acmka yenu, yclogue pasHogecus meid 8
INEKMPOCMAMULECKOM NOJe, PABEHCMBO HANPANCEHUU HA KOHOEHCamope U pe3ucmope,
C653b PA3HOCMU NOMEHYUANI08 C HANPANCEHHOCIBIO OOHOPOOHO20 INEKMPUUECKO20
nost, hopmyna ons cunvt Kynona)
Jla" mipaBUJIBHBIN OTBET, U MPUBEJCHO OOBSICHEHHE, HO B PEIICHUN UMEETCS OJIUH WU 2
HECKOJIBKO U3 CIIEYIONINX HETOCTATKOB.

B o0bsicHeHMHM He yKa3aHO WJIM HE MHCIOJIB3YeTCs OAHO U3 (PU3NYECKUX SIBICHUH,
CBOICTB, OIpeneeHU WK OJUH U3 3aKOHOB ((hopmyir), HEOOXOAUMBIX ISl TIOITHOTO
BEpHOTO 00BsicHeHUs. (Y TBEp)KIEHNUE, JIeXkKAIIee B OCHOBE OOBSICHEHUS, HE TTOAKPETICHO
COOTBETCTBYIOIIMM 3aKOHOM, CBOMCTBOM, SIBICHUEM, ONPEJICTICHUEM U T.I1.)
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N (MJIN)
VYka3aHbl Bce He0OXOUMbIE 17151 OOBSICHEHUS SIBJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO B
HUX COLEP>KUTCSA OUH JIOTUUECKUN HETOYET.

U (MJIN)
B petienun umeroTcs JIMITHKE 3aITUCH, HE BXOSIINE B pelIeHre (BO3MOKHO, HEBEPHbIE),
KOTOpBIE HE OT/JEJICHBI OT PEUICHUS U HE 3a4EPKHYTHI.

N (NJIN)
B peniennn nmeercs HETOUHOCTH B YKa3aHUU HA OHO U3 (PU3UUYECKUX SIBJICHHI, CBOWCTB,
onpeeNneHuH, 3aK0HOB ((hopMyIT), HEOOXOAUMBIX JUISI IOJTHOTO BEPHOTO OOBSICHEHUS

IIpencraBieHo penieHne, COOTBETCTBYIOIIEE OAHOMY U3 CIEAYIOLIMX CIIy4acB.
Jlan mpaBUJIBHBIA OTBET Ha BOIPOC 3aJaHHUs, U MPUBEACHO OOBICHEHHE, HO B HEM HE
yKa3aHbl JBa SBJICHUS WU (PU3NYECKUX 3aKOHA, HEOOXOIUMBIX JUISl TIOJIHOTO BEPHOIO
00BsICHEHUS.

N
VYka3aHbl Bce HEOOXOUMBbIE JIsl OOBSCHEHUS SBJIEHUS U 3aKOHBI, 3aKOHOMEPHOCTH, HO
MMEIOLINECS PACCYKICHUS, HAIIPABJICHHBIEC HAa IIOJyYEHUE OTBETA HA BOIIPOC 3aJaHus, HE
JIOBEJICHBI 10 KOHLA.

N
VYka3aHbl Bce HEOOXOUMBbIE JIsl OOBSCHEHUS SIBICHUS U 3aKOHbI, 3aKOHOMEPHOCTH, HO
UMEIOILUECS pacCyKCHUsI, IPUBOASIINE K OTBETY, COJEPHKAT OLIMOKH.

NJin
VYka3zaHbl HE BCe HEOOXOUMBIE i1 OOBSICHEHMS SIBJICHUS U 3aKOHBI, 3aKOHOMEPHOCTH,
HO MMEIOTCS BEPHBIE PACCYKACHUS, HAIIPABJICHHBIC HA PEIICHUE 3a/1a4U

Bce cnydaum pereHusi, KOTOpPbIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM  KPHUTEPUAM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6amia

Maxcumanvuviu 6ain
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IMpumep 5.1 (3 6a/1a)

[IpuBeneHo MoJIHOE MPaBUIIBHOE PEILICHHE, BKIIIOYAIOIIEe PABUIBHBIA OTBET U BEPHBIE PACCYXKICHUS
C yKa3aHUeM HEeO0OXOAMMBIX YCIOBHi, (hopMyn u 3akoHOB. PaboTa oriernBaeTcs B 3 Oaiia.
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IMpumep 5.2 (2 6am1a)

[IpuBenéH BepHBINA OTBET M BEPHBIE paccykIeHUs. HO B pacCy’A€HUAX MPOMYLIEH JIEMEHT O CBS3H
HaMpPsHKEHUs Ha KOHJEHCATOPE C HAMPSKEHHOCTHIO AJIEKTPOCTaTHYecKoro moiisa. Pabora onieHnBaercs
B 2 Oasia.
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Mpumep 5.3 (1 6am1)
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[IpuBenéH BepHBIN OTBET U PacCyk/IE€HUS, B KOTOPBIX €CTh CCHUIKH Ha BCE HEOOX0IMMBbIE (JOPMYJIbI U
3akoHbl. Ho B 3akoHe OMma U1 yyacTka Lenu JomyuieHa ommnoka. Pabora onenuBaercs B 1 Gai.

IMpumep 5.4 (0 6a710B)

[IpuBeneH HEBEpHBIN OTBET M HEBEPHBIE PACCYXKJEHHUS, €CTh TOJBKO BEPHOE yKazaHHWe Ha (opMyIry
JUTSL CHJTBI, IGUCTBYIOMICH CO CTOPOHBI AIEKTpUUYECKOro moisi. Pabota onennBaercs B 0 6amios.
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3.2. [Ipumepsl oyeHUBaHUs1 omaeemoe Ha 3adaHus 22 u 23

3ananmue 1
Bpycok mMaccoii M=2 Kr ABMXKETCS MOCTYMATEIbHO 110 TOPU30HTAIBHON E
IUIOCKOCTH TOJI JIEHCTBUEM IOCTOSHHOW CHJIBI, HAIlPaBJICHHON MOJ YIJIOM
m
o =30° « ropusonry (cM. pucynok). Kospduuuent tpenus Mexmy 6pyckom a

u maockocteio w=0,2. Moxynb aelcTByromeld Ha OpPyCOK CHIIBI TPEHUS

FTp = 2,8 H. Uemy paBeH MoayJib cuiibl F?

Bo3mokHOE pelienue
3anumieM BTOpo# 3akoH Hpl0TOHA B IpoeKiMy Ha BepTUKaibHYI0 ock: 0=N —mg+ Fsina.

BBIpa)KeHI/IC IJIs1 CUJIBI TPECHUS CKOJIBXCHUSA UMCCT BU FTp = IJ,N . Bemonuss HpCO6p&30BaHI/I5{,

mg —F .2.10—
umg Tp20,2210 2,8:12

nonmyuum: F =p(mg—Fsina). B urore, uckomas cuia F =

psina 0,2-0,5
H.
OtBer: F=12H
Kpurepun orieHMBaHMsI BHITIOJHEHUS 3aaHHS Bbamsr
[TpuBeneHO MOTHOE PEelIeHIE, BKIIFOYAIOIIEE CISAYIONIUE JIEMEHTHI: 2

I) 3anmcanbl MONOXKEHUS TEOPUH U (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPBIX HEOOXOJMMO ISl PEHICHHSI 3a/1a9M BBIOPAHHBIM CITIOCOOOM (B JTaHHOM CIIydae:
eémopot 3akon Hetomona, popmyna 0t cuibl mpeHusi CKOIbICEHUSL);

I1) omucanbl Bce BHOBb BBOAHMMEBIC B PEIICHHHM OYKBEHHBIE 0003HAYCHHs (PU3NIECKHUX
BEIMYMH (3a ucKniouenuem 0003HaAueHul KOHCmawm, ykasaunuvlx 6 eapuanme KHUM,
0003HaAYeHUll 8eNUYUH, UCNOTIL3YEMbIX 8 YCI08UU 3A0aUU, U CIMAHOAPMHBIX 0003HAYEHU
BENUUUH, UCNONb3YEMbIX NPU HANUCAHUU DUIULECKUX 3AKOHOB);

1) mnpoBeneHbl HeoOXonuMMblE MaTeMaTHYeCKUE NpeoOpa3oBaHUS U PACUETHI,
NPUBOASAIINE K MPABUIBHOMY YHCIOBOMY OTBETY (JOMYCKAETCs PEIIEHUE «II0 YacTIM»
C MPOMEKYTOUYHBIMU BBIUHUCIICHUSIMH );

IV) npezncraBieH npaBUIbHBIN OTBET C YKa3aHUEM €IUHHIl U3MEPEHUS HCKOMOM
BEJIMYUHBI

[TpaBuibHO 3amucaHbl Bce HEOOXOAMMBIE IOJIOKEHUS TEOpUH, (U3NYECKUE 3aKOHBI, 1
3aKOHOMEPHOCTH, U NPOBEIEHBI IPE0Opa30BaHusl, HallpaBJICHHbIE HA PELlIEHUE 3a/1a4H, HO
MMEETCS OVH WU HECKOJIBKO U3 CIEAYIOIUX HEJOCTATKOB.

3amucu, cooTBeTCTByloIMe MNyHKTY II, mpeactaBieHsl He B IMOJHOM O0BEME WU
OTCYTCTBYIOT.

" (MJIN)
B pemiennu nMeroTcs JUIIHKE 3allMCH, HE BXOSIINE B PELICHUE, KOTOPhIE HE OTAENEHBI
OT PEILEHUS U HE 3aUEPKHYTHI.

n (MJIN)
B HeEoOXomuMBIX MaTeMaTHUECKUX NPeoOpa3OBaHMUSIX WM BBIYHCICHHUAX JOMYIICHBI
OmMOKK, W (WIM) B MaTeMaTHYeCKUX MPeoOpa30BAHUSX/BBIYUCICHUSIX MPOITYIIEHbI
JIOTUYECKH BayKHBIE LIArH.

" (NJIN)
OtcyrctByet nyHKT IV, nnu B HEM omnyiieHa omuodka
Bce cmyuam pemieHusi, KOTOphIe HE COOTBETCTBYIOT BBINICYKAa3aHHBIM KpPUTEPHUSIM 0

BBICTABJICHUS OIICHOK B 1 v 2 Gamna

Maxcumanvuwiii 6anin 2
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Pa6ora 1.1 (2 6anaa)

[IpuBeeHO TMONMHOE BEPHOE pEIICHHEe: 3alMCaHbl JBE HEOOXOJUMBIE (OPMYIBI, TPOBEIACHBI
peoOpa3oBaHus, IPEICTABICHBI BHIYMCICHUS U BEpHBI 0TBeT. PaboTa oneHuBaetcs B 2 6asia.

Pa6ora 1.2 (2 6an1a)

[IpuBeneHO TOMHOE BEPHOE pEIICHHWE: 3aluCaHbl HEOOXOAUMbIE (OPMYIbI, TMPOBEACHBI
npeoOpa3oBaHMs M BBIUKCICHUS IO ICUCTBUSAM U J]aH BEpHBIA 0TBET. PaboTa onieHnBaeTcs B 2 Gasia.
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Pa6ora 1.3 (1 6aj11)

[IpuBeneHo npaBUIIBHOE PEIICHNE U MIOJyYEH BEPHBIM OTBET, HO HA PUCYHKE HE yKa3aHa CUjla TPEHUS.
HeBepHblii prucyHOK (IIOCKOJIBKY TpEOOBaHHME K €ro MPEJICTABICHUIO B TEKCTE 33J]aud OTCYTCTBYET)
OTHECEH K JIMIIHUM 3anucaM. Pabora orieamnBaercs B 1 Oat.

Patora 1.4 (0 6a/;10B)

[IpuBenena Tonbko ofHa BepHass (opMyia, BBIPAKEHUE JUIS CHUJIbI TPEHMs 3allUCAaHO HEBEPHO
(oTcyTcTBYeT 0003HAUeHUE cuItbl TpeHus). Paborta onenmBaercs B 0 6amios.
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3aganue 2

I'pys maccot M = 0,8 xr, nexamuii Ha cTojie, CBA3aH JETKOH
HEPaACTSHKUMON HUTBIO, TEpPEOPOIICHHON depe3 WAealbHBIH OJIOK,

¢ rpy3oM maccoit m = 0,5 kr. Ha nepBblii rpy3 AeicTBYET FrOpU30HTAIbHAS ;%7%
nocrostHHas cuia F (cM. pucyHok). Bropoii rpy3 JBHXXKETCs U3 COCTOSHUSA

TI0KOS C yCKOpeHHeM 2 M/c?, HaripaBieHHbIM BHK3. Kooduiment tpenus m
CKOJIB)KEHHUS IIEPBOr0 rpys3a IO MOBepxHOCTH crona paBeH 0,2. Uemy
paBeH MOJyJb CHIIbl F?

T
A

BosmoxHoe peenue
['py3bl cBsi3aHBl JIETKOM HEpPacTSHKUMOW HUTHIO, a OJIOK WICaJbHBIN, CIEeI0BATEIbHO, CHIIBI
HATSHDKCHHUS. HUTH OJMHAKOBBI U I'Py3bl ABMXKYTCSI C OJMHAKOBBIMM YCKOPEHUSMH. 3aluIlIeM IJIs
KaXXJIOTO Ipy3a BTOpOM 3akoH HbIOTOHA B NPOEKUHMH HA TOPU3OHTAIBHYIO U BEPTUKAIBHYIO OCH,
HAlPABJICHHBIC 10 HANpPABICHUIO JBWXeHWs rpysoB: Ma=T-F-F_  , 0=N-Mg

uma=mg-T.
BBIp&)KeHI/Ie JJIA CUJIBI TPCHUA CKOJIBKCHUA UMECT BUL FTp = ].LN .

Breimonnsis npeodpazoBanus, noayuum Ma=T —-F—-uMg, ma=mg-T .
B urore nonyunm:
F=mg—-pMg—-(M+m)a=0,5-10-0,2-0,8-10—(0,8+0,5)-2=0,8 H.
OtBer: F=0,8 H

Kputepun onieHnBaHMs BBITIOTHEHUS 33/1aHUS Baer
[TpuBeneHo MoNHOE peleHNe, BKIYAIOLIee CICAYIOLINE HIEMEHTHI: 2
|) 3anmcanbl MONOKEHUST TEOPHH M (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPbIX HEOOXOJIMMO /ISl pellieHHsl 3ajaul BIOpAaHHBIM CIIOCOOOM (B IaHHOM CIlyyae:
eémopoti 3akon Hetomona, popmyna 0ns cunvl mpeHus cKOIbIHCEHUs);
I1) onucanbl Bce BHOBb BBOAMMBIE B PELICHUHM OYKBEHHBbIE 0003HAYEHUs (PU3NUECKUX
BEIMYMH (3a uUCKIIOYeHuem 0003Ha4eHul KOHCMAaHm, YKa3anuwvlx 6 eapuanme KUM,
0003HaYeHUll 8eNUYUH, UCNONL3YEMbIX 8 YCI08UU 3A0aAYU, U CIMAHOAPMHBIX 0003HAYEHU
BENUUUH, UCNOTb3YEMbIX NPU HANUCAHUU PUSULECKUX 3AKOHOB);
1) npoBeneHsl HeOOXOOMMBIE MaTeMaTHYECKUE MpeoOpa3oBaHUs U PacuéThl,
NPUBOJSAIINE K TPABMIBHOMY YHCIOBOMY OTBETY (JOMYCKaeTCsl pEIICHUE «I10 YacTIM»
C IPOMEXKYTOYHBIMH BBIUHCIICHUSIMHU );
IV) npencraBieH npaBUIbHBIA OTBET C yKa3aHUEM €IMHULl U3MEPEHUS] HCKOMOM
BEJIMYMHbI
[IpaBmiibHO 3amucaHbl BCE HEOOXOAMMBIE IMOJIOKEHUS TEOPUM, (PU3UUECKHE 3aKOHBI, 1
3aKOHOMEPHOCTH, U POBEICHBI TPe0Opa30BaHusl, HANPaBJICHHBIE HA peIlIeHUEe 3a7auH, HO
MUMEETCs OJIMH WJIM HECKOJIBKO U3 CIEAYIONINX HEIOCTATKOB.
3amucu, cooTBeTCTByIolMe MyHKTY II, mpenacTaBieHsl HE B MOJHOM O0BEME WU

OTCYTCTBYIOT.

" (UJIN)
B pemiennn nMeroTcs JUIIHKE 3alMCH, HE BXOJISIINE B PELICHHE, KOTOPbIE HE OTAENEHbBI
OT PEILEHUS U HE 3aUEPKHYTHI.

U (UJIN)
B HeEoOXomuMBIX MaTeMaTHUECKUX NPeoO0pa3oOBaHMSIX WM BBIYMCICHHUSX JOMYIIEHBI
OmMOKK, W (WIM) B MaTeMaTHYeCKUX MPeoOpa30BAHUSX/BBIYUCICHHUSIX MPOITYIIEHbI
JIOTMYECKH Ba)KHBIE IIATH.

U (UJIN)
OtcyrctByet nyHKT IV, nnu B HEM omyiieHa omuodka
Bce ciyuan pemenusi, KOTopble He COOTBETCTBYIOT BbILIEYKAa3aHHBIM KPUTEPUAM 0
BBICTaBJICHUS OLIEHOK B | mim 2 Gayta
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| Makcumanvuoui 6am | 2|
Pa6oTra 2.1 (2 6ana)

[IpuBeneHo MONHOE BEpPHOE pElIeHHE: 3alHicaHbl BCE HEOOXoAWMble (GOPMYJbl, HPOBEIACHBI
npeoOpa3oBaHus, IPeICTaBICHbl BBIYMCICHHS U BepHBIN 0TBET. PaboTa onieHnBaercs B 2 6anna.

PaGora 2.2 (2 6a/1a)
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[IpuBeneHO MOJIHOE BEpHOE pELIeHHE: 3alKucaHbl Bce HEOoOXOAMMbIE (OPMYJbl, IMPOBEIECHbI
npeoOpa3oBaHus, MPEICTABICHBI BRIYMCICHHS U BEpHBINA 0TBET. PaboTa oneHnBaercs B 2 6ana.

Pa6ora 2.3 (1 6a/1)

Bepno 3anmucanbl Bce HeoOxoauMbIe (HOpMYIIBI, TIPOBEIEHBI TIPe0Opa3oBaHus, MOJIyUYeH OTBET B 00IIEM
BUJIC ¥ BEPHBIN YMCIIOBOM OTBET, HO HE MPEJICTaBIIeHbI BhIUKcIeHus. PaboTta orennBaercs B 1 6am.

Pa6ora 2.4 (1 6an01)

[IpencraBieHsl HEOOXOAUMbBIC YPAaBHEHUS, TIOJTYYEH BEPHBIN OTBET B O0IIEM BUJIE, HO TOMYIICHBI
omunOKa B 3alMcu BTOporo 3akoHa HpioToHa B BEKTOpHOI opMme (OIleHeHa KakK JIMIIHSAS 3aIiCh),
olOKa B BEIUUCIECHUSIX U YACI0BOM OTBere. Pabora orenuBaercs B 1 Gam.
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Pa6oTra 2.5 (0 6an/10B)

HesepHno 3anucan BTopoii 3akoH HproToHa B BEKTOpHOH (opMe I rpy3a Maccoi M, He 3aIucaH
3akoH HprotoHa muis rpy3a maccoit M. Pabora onenuBaercs B 0 Gamos.

Pa6ora 2.6 (0 6a1710B)

Crnenan HeBEpHBIN PUCYHOK C YKa3aHUEM CHJI JJIs Tpy3a Maccoid M, COOTBETCTBEHHO, HEBEPHO 3aMHUCaH
BTOpO#i 3akoH HproToHa 11151 3TOTO rpy3a. Pabora onenusaercs B 0 6asios.
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3ananune 3

CTOJ'IKHYJ'II/ICB JBa OJHMHAKOBBIX INNIACTUJIIMHOBBLIX HIApHUKa, HpI/I‘IéM BCKTOPbI HX CKOpOCTCfI
HCIIOCPCACTBCHHO ICPCA CTOJIKHOBCHUCM OBbLIM B3aMHO NEPHNCHAUKYJIAPHBI U BABOC OTJINYAJIUCH 10

Monymo: U, =20,. Kakoil Obula CKOpOCTb 6oOJee MEUICHHOTO WIapHKa Iepex abCOTIOTHO
HEYNPYTUM CTOJIKHOBEHHEM, €CJIH MOCJIe HETO BEIMYMHA CKOPOCTH IIAPUKOB cTana paBHOM 1,5 m/c?

Bo3mokHOE pelienue
3anmumieM 3aKOH COXpaHeHHMs HMOyibca JUId  JBYX  B3aUMOJCHCTBYIOIIMX  IIAPUKOB!
mo, + Mo, =2mo . IlockoipKy CKOpOCTH ILAPUKOB Iepe] yJapoM ObUIM HalpaBlICHbl B3aUMHO

HEPICHANKYISIPHO, TO HMITYJIbChl LIAPUKOB MaTEMaTH4eCKH CBsi3aHbl Teopemoil ITucdaropa:
(mul)2 +(mo, )2 = (2mu)2 . Tak kak mo ycmopuo o, =2v,, T0 (2my, )2 +(mo, )2 = (2mu)2 =
5(m1)2 )2 = 4(mu)2. B pesynbTare nomyunm: v, = 20/\/6=2-15/5~134 w.

OtBeT: 02 = 1,34 M/c

Kputepun onieHnBaHMs BBITIOTHEHUS 33/1aHUS Baser
[TpuBeneHO MONHOE pelIeHHe, BKIIOYAIONIECe CICAYIOUINE YIEMEHTHI: 2
I) 3anmcanbl MONOXKEHUS TEOPUH U (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPBIX HEOOXOAMMO ISl PEHICHHSI 3a/1a9M BBIOPAHHBIM CITIOCOOOM (B JaHHOM CIIydae:
3GKOH COXPAHEHUsl UMNYbCA);
I1) omucanbl Bce BHOBb BBOAMMEBIC B PEIICHHHM OYKBEHHBIE 0003HAYCHHs (PU3NIECKHUX
BEIMYMH (3a ucKuiouenuem 0003Ha4eHUl KOHCMAawm, yKazanuwix 6 eapuanme KUM,
0003HAYeHUll 8eTUYUH, UCNONIL3YEMbIX 8 YCIO8UU 3A0ayl, U CMAHOAPMHBIX 0003HAYEeHU
BENUUUH, UCNOTL3YEMbIX NPU HANUCAHUU PUULECKUX 3AKOHOB);
1) npoBeneHsl HeEOOXOAUMBIE MaTeMaTHUECKHE MpeoOpa3oBaHMs M PaCUETHI,
NPUBOJSAIINE K TPABMIEHOMY YHCIOBOMY OTBETY (JOMYCKaeTCsl PEIICHUE «I10 YacTIM»
C IPOMEXXYTOUYHBIMH BBIYHCIICHUSMH);
IV) npencraBieH npaBUiIbHBIA OTBET C YKa3aHUEM €IMHUL] U3MEPEHUS HCKOMOM
BEJIMYMHbI
[TpaBuiIbHO 3amucaHbl Bce HEOOXOIMMBIE IOJIOKEHHUS TEOpHUH, (DU3UYECKHE 3aKOHBI, 1
3aKOHOMEPHOCTH, M TPOBEJCHBI peoOpa3oBaHus, HAlpaBJICHHBIC HA PEIICHHUE 3a/1a4H,
HO UMEETCsl OJJUH UM HECKOJIBKO U3 CIIEIYIOUINX HEJI0OCTATKOB.

33.HI/ICI/I, COOTBCTCTBYIOIIIUEC ITYHKTY H, IMMPEACTAaBJICHBI HE B IIOJIHOM O6’BéMe 1501050
OTCYTCTBYIOT.

1 (WIN)
B peI_HeHI/II/I HUMCIOTCA JIMIIHUE 3aIlIMCU, HE BXOAAIIUE B pemeHI/Ie, KOTOpBIe HC OTACIJICHBI
OT pCUICHUA U HC 3aqépKHYTBI.

U (WIN)
B HCO6XOI[I/IMBIX MAaTEMATHUYCCKUX npeoGpa30BaHHﬂx HJIM BBIYUCIICHUAX OONYIICHBI
OH_II/I6KI/I, I/I(I/IJ'II/I) B MAaTCMAaTHUYCCKUX HpCO6pa3OBaHI/IHX/BLI‘{I/IC.HeHI/ISIX MMPpOMyHICHLL
JIOTUYCCKU BAXXHBIC IIIAarv.

n (UJIN)
OrtcyrcTtByet nmyHKT |V, unu B HéM nomyreHa omuoka
Bce cimywam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBHINICYKA3aHHBIM KPHUTEPUSIM 0

BBICTABJICHUS OIICHOK B 1 v 2 Gamna

Maxcumanvuwiii 6anin 2

60



Pab6ora 3.1 (2 6aa)

3anucaH 3aKOH COXPaHEHMs HMMITyJbca, HEOOXOIMMOE MaTeMaTUYeCKOe COOTHOLIEHUE, POBEIEHbBI
npeoOpa3oBaHus, IPEICTABICHBI BRIYMCICHHS U BEpHBINA 0TBET. PaboTa oneHnBaercs B 2 6ana.

Pab6ora 3.2 (1 6as11)

JlomyiieHa omrOKa B BBIYHCICHHSX: OTCYTCTBYET 3HAaK BEKTOpPAa B 3aKOHE COXpPAHEHHUS HMITYJIbCA.
PaGora ouenuBaercs B 1 0amn.
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Pa6ora 3.3 (0 6a710B)

IIpencraBiacH HEBEPHBIM PHCYHOK W HEBEpHAs 3alKCh 3aKOHA COXPaHEHHS HMITyJabca. Pabora
ouecHusaercs B 0 0aios.

Pa6ora 3.4 (0 6a/1;10B)

OTCyTCTBYET 3aKOH COXPaHEHHUS UMITYJIbCA, B COOTHOIICHUHU JJIsi CKOPOCTEH JOMyIIeHa OIIUOKa.
PaGora ouenuBaercs B 0 0a10B.
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3aganue 4

[TnacTuHbI 607BIIOTO O pa3MepaM IIOCKOTO KOHAEHCATOpa PACIIONOKEHBI +
TOPU30HTAJILHO Ha paccTosiHuK d = 2 cM npyr oT Apyra. HampspkeHue Ha ’//‘///////////////////////
miactuHax kKoujeHcaropa 10 kB. B mpocTpancTBe Mexay IUIacTUHAMU
nafgaeT Kamias okuakocTd. 3apsan kammu (=-8-10 Kin. Ilpu kakom ?q
3HAYEHUH MAaCChl Karuil e€ CKOpocTh OyaeT mnocTosiHHOM? BiusHuem

BO3/lyXa Ha JBMKEHHUE KallJli IPEHEOpeyb. \

Bo3mo:xHOe peumecHuce

Ha xammo JeHCTBYIOT CHiIa TSDKECTH, HANpaBieHHas BHHM3, M CHJIA CO CTOPOHEI
3JIEKTPOCTATHYECKOTO IOJIS, HAIPAaBICHHAs BBEPX, TAaK KaK KaIUli 3apsHkeHa OTpUnarenbHo. s
TOr0 4TOOBI KAl JBHTajgach C MOCTOSHHON CKOPOCTBIO, 3TU CHIIBI JOJKHBI OBITH PaBHBI IO
mozymo: mg =|q|E.

HanpsoxEHHOCTH OTHOPOIHOTO SIEKTPOCTATHIECKOTO MOJIs KOHAEGHCATOpa CBA3aHa C HAIPSHKCHUEM

MEXly IJIACTUHAMH COOTHOIIEHUEM [ — v,
d

qQu 8.10*.10* .
CrenoBarenbHo, Macca Karii , _ | | _ _ —4.10°kr = 4 Mr.

dg 2-102-10
OtBeT: M=4 Mr

Kputepun oneHnBaHus BbINOJHEHHUS 321aHUSA Banabl

[TpuBeneHo MOIHOE pelIeHIEe, BKIIOYAIOIIEE CIEAYIONINE YIEMEHTHI: 2

) 3amucanHbl NOJTOKEHHS TEOPUH M (PU3UUSCKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMCHEHHE
KOTOPBIX HEOOXOAMMO JJISl PEUICHHsI 3a/1a4l BBIOPAHHBIM CIIOCOOOM (B JAHHOM Cllydae:
emopoti 3akon Hviomona, ¢hopmyna ons cunwvi, oelicmsayrowjeil Ha 3apsdiceHHoe meio 8
INEKMPOCMAMULECKOM — NoJle,  83AUMOCBA3b  HANPANCEHHOCMU U HANPA’CEHUs
00HOPOOHO20 INEKMPOCMAMULECKO20 NOJISL);

I1) oncanbl Bce BHOBb BBOJUMBIC B PEHICHUH OyKBEHHBIE 0003HAUCHHS (DHU3UUESCKUX
BEIIMYUUH (3a uckmoyeHuem 00OO03HAYeHUll KOHCMAaum, YKazauhvix 6 eapuanme KUM,
0003HaueHUll, UCNONb3YeMbIX 8 VCI08UU 3a0ayU, U CMAHOAPMHBIX 0003HAYEHUL BeIUYUH,
UCNOJIb3YeMbIX NPU HANUCAHUU PUUYECKUX 3AKOHOB);

IIl) mpencraBieHbl  HEOOXOAMMBIE — MaTeMaTHYECKHE — MPEoOpa3’oBaHUSl M Pacuérhl
(To/ICTAaHOBKA YHCIIOBBIX JIAHHBIX B KOHEYHYIO (HDOpMYITY), TPUBOJIAIINE K MPABHIBHOMY
YHUCIOBOMY OTBETY (JIOMyCKAaeTCsl pelIeHHe <TI0 YacTaM» C MPOMEKYTOYHBIMU
BBIUHCIICHUSIMH);

IV) mpencrasied NpaBWIIBHBIA OTBET C YyKa3aHUEM €IMHHUI] H3MEPEHUS HCKOMOM
BEJTMYNHBI

HpaBI/IJ'ILHO 3aliiucCaHbl BCC HCO6XOI(I/IMBIC MOJIOKCHUA TCOPHHU, (I)I/ISI/I‘ICCKI/IC 3aKOHBI, 1
3aKOHOMEPHOCTH, U ITPOBEICHBL HpeO6paSOBaHI/I$I, HaIpaBJICHHBIC HA PCIICHUE 3a1a4U, HO
HMECTCA OAWH UM HCCKOJIBKO M3 CICAYIOIUX HEAOCTATKOB.

3amucu, cooTBeTCTBYIolMe MyHKTY II, mpeacTaBieHsl HE B IMOJHOM O0BEME WU
OTCYTCTBYIOT.

" (MJIN)
B petenun uMeroTcs TUIIHKE 3alIUCH, HE BXOSIIKE B pelieHre (BO3MOKHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PELIECHUSI U HE 3a4EPKHYTHI.

n (MJIN)
B HeoOXoaMMBIX MaTeMaTH4ecKHX MpeoOpa3oBaHHUAX WM BBIYMCICHUSX JOMYILECHBI
omOKY, U (WIM) B MaTeMaTHYECKHX MpeoOpa3oBaHUAX/ BBIYMCIECHHUAX IPOIMYIIECHBI
JIOTUYECKU BAYKHBIE IIATH.
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1 (WIN)

OtcyrctByet nyHKT |V, unu B HEM qomymieHa omuOKka (B TOM YHCIIE B 3alMCH €AMHHUIL

W3MEPEHHUS BEJTMYUHbI)

Bcee clydan pCEHICHUSA, KOTOPBIC HE COOTBCTCTBYIOT BBINICYKA3aHHBIM KPUTCPUAM

BBICTABJICHUSA OLEHOK B | wiu 2 Oayuia

Maxkcumanvuoviu 6ain

PaGora 4.1 (2 6a1a)
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[TpuBeneHO MOTHOE BEpHOE PEIICHKE, BKIIOYAs MPE0O0pa3oBaHMsl, pacueThl U OMHCAHUE (PUINICCKUX
BeJIMUUH. Pa0ora orieHuBaercs B 2 0ajuia.
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Pa6ora 4.2 (1 6amn)

[IpuBeneHo BepHOe pelleHHe W BepHBIM OTBeT. OTCYTCTBYeT yKa3aHHWE Ha HANPSKEHHOCTh
ANEKTPOCTATHYECKOTO TIOJIS ITPH BBEJICHUU COOTBETCTBYIOIIEH BETUIHHBI M HEJIOUET B 3aITFICH BTOPOTO
3akoHa Herotona. Pabora onenuBaercsa B 1 6aiu.
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Pa6ora 4.3 (1 6amn)

[IpencrasneHo perieHue, MOJICTAHOBKA YMCIOBBIX 3HAYEHUH M BEpHBIN oTBEeT. B pabote ycioBue
paBHOBECHsI Cpa3y 3alMCcaHO 4Yepe3 HampsbkeHue. Tak Kak eCTh CIOBECHOE YKa3aHHWE Ha CUILy,
JEHCTBYIOILYIO CO CTOPOHBI 3JIEKTPOCTATUYECKOTO I0JIs1, TO HELOCTATOK OLIEHEH KAaK MPOIYIIEHHbBIN
JIOTUYECKUI BaXKHBIH 1Iar B mpeodpa3oBanusx. Pabora ouenuBaercs B 1 6am.

Pa6ora 4.4 (0 6an710B)

B  ycmoBum  3amauM y4aCTHHK  DK3aM€HA  3aMEHWJ  HAIpPSDHKEHHE  HANPSIKEHHOCTHIO
AJIEKTPOCTATHUECKOTO TOJISl, UYTO MPHUBEJIO K HEBEPHOMY OTBETY. B pemienun orcyrcTByeT dhopmysa
JUTS CBSI3U HAMPSDKEHHE U HAanpsbkeHHocTu.  Pabota onenuBaetcs B 0 6anios.
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3aganue 5

Kycok nmpna omyctunu B TepMoc ¢ Boaou. HauanpHas temmepartypa apaa paBHa 0 °C, HadambHas
TemnepaTtypa Boasl paBHa 15 °C. Mcxomgnas macca Boabl 1100 r. TemioéMKOCThIO T€pMOCA MOKHO
npereOpeus. [Ipu qoCTHKEHUH TETIOBOTO PABHOBECHS B BOJIE OCTAETCS IJIaBaTh Kycouek Jibjaa. Kakas
Macca JibJja pacTasia B [poliecce nepexo/ia K TeIIoBOMY paBHOBECHIO?

Bo3moxkHoe pemenne
1. Tak kak mociie TOCTUXKEHHs TEIUIOBOrO PaBHOBECHsA B BOAE BCE emI€ IUIaBaeT JEN, TO 3TO
03HAYaeT, YTO KOHEYHAs TeMIlepaTypa, yCTaHOBUBIIAsCA B Kaopumetpe, 0 °C.
2. Tak kak MOTepH MO YCIOBUIO OTCYTCTBYIOT, TO BCE KOJMUYECTBO TEILUIOTHI, OTJaHHOE BOJIOU IpHU
oxnaxaeHuu ot 15 °C no 0 °C, nounuio Ha IJIABIEHUE JIbJla, UMEBILErO TEMIIEPATypy IUIABICHUS.
3amnuiieM ypaBHEHUE TEIUIOBOro OanaHca:
= |Qn0n

| Qom

Cmsou(trop - txon) = }\rmném

_ CmBOLl (trop B tXOJ’l)
orkyga M, = N ,
r7ie C ¥ Mpon, — yACJIBbHAS TEIIIOEMKOCTD M Macca BOJIbl COOTBETCTBEHHO, A U Myg; — yJeNbHAast TEII0Ta
IIJIABJICHUA U Macca pacTasBILIEro JIbAA, trop U xon — HAYAJIbHAS U KOHEYHAs TEMIIEpATypa BOBI.

3. IloacraBuB 4KCIOBBIE 3HaYEHUS B (2), HOTYYUM HCKOMYIO BEJIMUHHY:

_ 4,2:10°-1,1-(15-0)

, WTH

o 330.10° =0,21xr=210r.
OrtBer: mnéﬂ = 210r
Kputepuu onieHUBaHNs BBINOJIHEHNS 32 JaHUS Baniasl
[TpuBeneHo MOMHOE pelIeHIe, BKIIOYAIOIIEe CIEAYIONIUE SIEMEHTHI: 2

) 3anucaHbl ONTOXKEHHS TECOPHU U (PU3UUCCKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHECHHUE
KOTOPBIX HEOOXOJIMMO /IS peIlIeHHs 3a/1a4l BBIOpaHHBIM CIIOCOOOM (B JaHHOM CIIydae:
KOIUYeCcmeo meniomel, Guloenaoweecs npu OCMbIGAHUU Geujecmed, KOIUdecmeo
mennomsl, HeoOX00UMoe OJisl NIAGNIeHUsL BeUeCmEd, YPAGHEHUe MeNnio8020 OAlanca);
I1) onrcaHbl Bce BHOBb BBOJMMBIC B PEIICHHH OYKBEHHbIC 0003HAYCHUS (PU3MUICCKUX
BEIMYMH (3a uckitoueHuem o003Ha4eHull KOHCMAanm, YKasanhvix 6 eapuanme KUM,
0003HAYeHUl, UCNONL3YEMbIX 8 YCIOBUU 3a0aUlU, U CMAHOAPMHBIX 0DO3HAYEHUN GETUYUH,
UCNONb3YeMbIX NPU HANUCAHULU (PUBUYECKUX 3AKOHOB);

I11) npencTaBieHbl HEOOXOMUMBIE MaTeMaTHYeCKUEe MPeoOpa3oBaHus W PacyETh
(MoIcTaHOBKA YUCIIOBBIX IaHHBIX B KOHEUHYIO (POPMYITy), TPUBOSAIINE K TPABUIIEHOMY
YHCIIOBOMY OTBETY (JOMYCKAeTCsl pEIIEHHE «I0 YacTAIM» C MPOMEKYTOUHBIMU
BBIYUCIICHUSIMH);

IV) npencraBieH NpaBUIBHBI OTBET € yKa3aHHUEM EIWHHII HW3MEPEHHS HCKOMO
BEJIMYUHBI

[TpaBuiibHO 3amucaHbl Bce HEOOXOIUMBIE MOJIOKEHUS TEOpUH, (PU3NYECKHe 3aKOHBI, 1
3aKOHOMEPHOCTH, U IIPOBEIEHBI TPeoOpa3oBaHus, HallpaBIeHHbIE HAa pEIlIeHUE 3a/1auH,
HO UMEETCsl OJJH UJIM HECKOJIBKO U3 CIEIYIOUINX HEIOCTATKOB.

3amucu, COOTBETCTBYIOIME MyHKTY II, mpeacTaBieHsl HE B TMOJHOM O0BEME WU
OTCYTCTBYIOT.

N (NJIN)
B pemenunn wuMeroTCs JNMIIHME 3alMCH, HE BXOJSIIME B peuieHue (BO3MOXKHO,
HEBEPHBIE), KOTOPHIC HE OT/EIEHBI OT PEIICHUS i HE 3a4€PKHYTHI.

N (MJIN)
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B HEoOX0AMMBIX MaTeMaTHYECKHX MPEOOPAa30BAHMSIX WM BBIYUCICHUSX JTOMYIICHBI
ommOKH, W (WIK) B MAaTeMaTHYECKUX IMPeoOpa3OBaHMAX/ BBIYMCICHHSIX IPOITYIICHBI
JIOTUYECKH BaKHBIC [IarH.
n (MJIN)

OrcyrcrByet nyHKT |V, unu B HEM AomylieHa omrOKa (B TOM YKCIIE B 3alIUCH €IUHHUII
M3MEpPEHUS BEJIMYMHBI)

Bce ciayyam pemieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPHUTEPHUSIM 0
BBICTABJICHUS OLIEHOK B 1 win 2 Oaiuia

Maxcumanvuviu 6ain 2

Paoora 5.1 (2 6ana)

[IpencraBieHo MOTHOE BEPHOE PEIICHUE «II0 YacTsAM». BMecTO ypaBHEHHUs TEIIOBOrO OalaHca eCTh
CIIOBECHOE YKa3aHHE Ha PaBEHCTBO COOTBETCTBYIONIMX KOJHYECTB TEIUIOTHL. PaboTa oreHWBaeTcs
B 2 Oauia.
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Pa6ora 5.2 (2 6am1a)

[IpencraBieHo MOIHOE BEPHOE PELICHHE, BKIIIOYAs Bce HEOOXoAUMbIE (POpMYIIbl, IpeoOpa3oBaHus U
pacuetsl. [lony4yeH BepHBIi OTBET, IPUBEACHBI yKa3aHHUs Ha BHOBb BBOJIUMbBIE BEJIMUUHBI (XOTS B 3TOM
ciydae JJis CIIPaBOYHBIX BEJIMYUH 3TO He TpeOyercs). Pabora onennBaercs B 2 6aya.

Pa6ora 5.3 (1 6au1)

B pemennn npuBeeHsl Bce HEOOXOAMMBIE (POPMYIIBI, HCITOB3YETCsl TOTTOHUTENbHAS (POpMyIIa IS
HarpeBaHus JIba, HO SK3aMEeHYEeMbIil TOKa3bIBaeT, UTO 3TA BEJIMYMHA paBHA HYIIO. JlomyIieHa omuoka
B pacyerax: BMECTO VIEJbHOW TEIUIOTHl IIJIABJIICHUS HCIIONB3YeTCs  yHelbHas TeIuioTa
napooOpazoBanus. PaboTa onennBaercs B 1 6a.
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Pa6ora 5.4 (0 6ans10B)

B o6mem Buy npuBefieHa TOJNBKO (OpMyna s KOJIMYECTBA TEIUIOTHI, BBLAEISIEMOIO BOAOH IpH
octeiBaHuHU. OTCYTCTBYIOT 1B (hOpMYIIbl, HEOOXOAUMBIE [T pelIeHus 3a1a4n. PaboTa oreHnBaeTcs
B 0 6asos.

71



3.3. [Ipumepsl oyeHUBaAHUs1 omeemoe Ha 3adaHus 24 u 25

3aganue 1

BosnymHeiii map, o6onouka kotoporo umeer maccy M = 145kr um 00BEM

V =230 M3, HamomHsAeTCS TOPSAYMM BO3AYXOM IIPH HOPMAIBHOM aTMOCHEPHOM t
JABJICHUU U TEMIIepaType okpyxaroriero Bozayxa to = 0°C. Kakyro MHHIMAaTbHYIO

Temneparypy t JO/bKeH UMeTh BO3IyX BHYTPHU OOOJIOYKH, YTOOBI IIap Haval
nomHuMathes? OO0o0JOYKa IMapa HEpacTsHDKMMAa W UMEET B HIDKHEH YacTu to
HeOO0JIBIIIOE OTBEPCTHE.

Bo3MoxHoe penienue

Ycnosue noxséMa mapa:  Fppyvera = Mg +mg,

rae M — mMacca 000J04KH, M — Macca BO31yXa BHYTPH 000J0UKH, OTCIOIA
pogdV > Mg+pgV = pgV 2M +pV,

I'ie po — MIOTHOCTH OKPYXKAOIIETO BO3yXa, P — ITIOTHOCTH BO3/lyXa BHYTPU 0007104KH, V — 00bEM
mapa.

pv _m m_p-p

Jlnst Bo3ayxa BHYTPH 11apa HAXOJIUM: _T = = = - =P, rme p — armocdepHoe

Y T RT

JaBJICHHUC, T- TEMIICpAaTypa BO3AyXa BHYTpHU LIapa. COOTBGTCTB@HHO, HMECM IIJIOTHOCTHb BO3JyXa

CHapyXH: pgy = , e To — TeMneparypa OKpy»Karolllero Bo3ayxa.

To
TRV -V -V -V 1 1 M -R
PuV oy PV puV _ppV o 11 MR
R-T, R-T R-T. .. R-T, T.. T, p-upV
o= P oog 107291077 230 538 K = 265°C
min = 20,4V — MRT, 105-29-1073-230 — 145-8,31-273 B '
Otsert: t = 265 °C
KpI/ITepI/II/I OLCHUBAHWSA BBIITOJIHCHUSA 3a1aHUA Bannm
[TpuBeneHo MONHOE pelICHUE, BKIKOYAIOIIEE CICAYIOIINE FJIEMEHTHI: 3

|) 3anucanbl MonoKeHUst TEOPUH U (PU3HUECKUE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHHE
KOTOPBIX HEOOXOAMMO JIJIsl PEIICHUS 33aJ]a4d BEIOpAaHHBIM CIIOCOOOM (B JaHHOM ClTydae:
svipasicerue 01 cuivl Apxumeoa, c6513b Maccol U NIOMHOCMU, YpasHeHue Menoeneesa —
Knanetipona);

I1) onrcansl Bce BHOBH BBOJAMMEBIE B PEIICHUU OYKBEHHbIE 0003HAueHUs (QU3HMUECKUX
BEIIMYUH (3@ uUCKIOYeHUeM 0003HAYeHUll KOHCMAaHm, YKasauuwvlx 8 eapuanme KUM,
0003HAYeHUll 8eIUYUH, UCNONIL3YEMbIX 8 YCL08UU 3a0ayl, U CIMAHOAPMHBIX 0003HAYeHUl
BENUYUH, UCNOTIL3YEMbIX NPU HANUCAHUU (PUSULECKUX 3AKOHOB);

1) npencraBieHbl HeEOOXOAMMBIE MaTeMaTHYecKHUEe MpeoOpa3oBaHUSI M  PacyEThl,
MIPUBOJIAIINE K TPABHILHOMY YHCIOBOMY OTBETY ([IOMYCKAETCS PEIICHUE «I10 YaCTAM»
C MPOMEKYTOYHBIMU BBIYHCIICHHUSIMH ),

V) mpencraBieH mNpaBWIBHBIA OTBET C YKa3aHUEM EIMHUIl U3MEPEHUS HCKOMOMN
BEJTMYMHBI

[TpaBwiIbHO 3amucaHbBl BCE HEOOXOIMMBIC TOJOKEHUS TCOPHH, (DU3MUECKHE 3aKOHEI, 2
3aKOHOMEPHOCTH, U MPOBEJEHBI HEOOXOANMBIE MTPEOO0Pa30BaHUs, HO UMEETCS OJUH WIIH
HECKOJIBKO M3 CIICTYIOIINX HEIOCTATKOB.
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3amucu, cooTBeTcTByIomMEe NyHKTY II, mpencraBieHsl He B MOMHOM O0BEME WM
OTCYTCTBYIOT.

" (MJIN)
B pemienun nMeroTcs TMIIHKE 3aIIMCH, HE BXOAAIINE B pellieHHEe (BO3MOXKHO, HEBEPHBIE),
KOTOPBIE HE OTJEJICHBI OT PELICHUS U HE 3a4E€PKHYTHI.

" (NJIN)
B HeoOXoQuMBIX MaTeMaTH4YeCKUX HpPeoOpa3oBaHUSAX MM BBIYMCICHHUAX JOMYIIEHBI
omnOKH, W (WIM) B MaTEeMaTHYECKUX NPEOOPa30BAHMIX/BHIUYUCICHHUIX MPOMYIIECHBI
JIOTMYECKHU Ba)KHBIE ILIArH.

" (NJIN)
OtcyrerByer nyHKT |V, unu B HEM fonynieHa omuOKa (B TOM 4MCie B 3alMCH €IUHUIL
U3MEpPEHUs BEIIMYUHBI)

Hpe,[[CTaBJ'IeHLI 3alrcu, COOTBECTCTBYIOMIME OAHOMY M3 CICAYIOMIUX CIIy4YacB.

[IpencraBneHbl TOJIBKO MOJNOXKEHUS W (HOPMYJIBI, BhIpaKarolue (U3NUECKHue 3aKOHHBI,
IIPUMEHEHHE KOTOPHIX HE0OOXOMMO U I0CTaTOYHO JUIsl peLeHHs 3aa4ul, 6e3 KaKuX-I1u00
npeoOpa3oBaHuil C X UCTIOIH30BAHNEM, HATIPABJICHHBIX HA PELIICHUE 3a1a4H.

NI
B pemennn orcyrctByer OJAHA u3 ucxomubeix Gopmyi, HeoOXomumas JUIsl perieHUs
3ajauu (WM yTBEpXKAEHUE, JIe)Kalllee B OCHOBE PELICHNUs), HO IPUCYTCTBYIOT JIOTHYECKH
BEpHbIC NMPEoOpa30BaHMUA C WUMEIOMUMUCS (OpPMYJIaMH, HalpaBlICHHbIE Ha peEIICHHE
3aJauu.

nim
B OJHOM wu3 wucxomubix (OpMysI, HEOOXOOMMBIX JUIS pelleHHs 3aiadud  (MId
B YTBEP)KICHUH, JIS)KAIIEM B OCHOBE pEIICHUs ), AOIMYIIeHa OMUOKa, HO MPUCYTCTBYIOT
JIOTHYECKU BEpHBbIE MpeoOpa3oBaHus ¢ MMELMMHCA (HopMylaMH, HalpaBieHHbIE Ha
pelIeHne 3aauu

Bce cnywam pernenusi, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3aHHBIM KPHUTEPHUSIM
BBLICTABJIEHUS OLIEHOK B 1, 2, 3 Oaia

Maxkcumanvuoiu 6ann
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Pa6ora 1.1 (3 6anaa)
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[TonHoe mpaBWiIbHOE pelleHHE 3a7aud, HO NpPHU MOJCTAaHOBKE MAacC B YCJIOBHE paBHOBECHS IIapa
9K3aMeHyeMbIi JomyckaeT omuoky. OnHako cienyomias Gopmysa 3anicada IpaBUIbHO, U MOJTY4YeH
BepHBIN 0TBeT. JlomyiieHHas omuOKa MpUpaBHUBAETCS K OIMKCKe, U paboTa olleHUBaeTcs 3 Oaiamu.

Pa6ora 1.2 (2 6as1a)
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3anucaHbl Bce HEOOXOIMMBIE YpaBHEHHs, MPOBEAEHBI MPEOOpa30BaHUs, MOJIYYeH OTBET B 00IIEeM
BHJIE, HO pEIEHUE HE JOBEICHO J0 YUCICHHOTO 0TBeTa. PaboTa oneHnBaeTcs 2 Gayuiamu.
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Pa6ora 1.3 (1 6a10)
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BepHo 3ammcanbpl 1Ba HMCXOAHBIX ypaBHEHMs. B ycimoBumM paBHOBeCHs IJisi BO3AYIIHOTO Imapa
nomnyieHa omuoka. Takum o0pa3om, B OAHON U3 UCXOIHBIX (HOPMYII, HEOOXOIUMBIX IJI PEIICHUs
3a/1auu, JOMyIeHa OMIMOKa, HO IPUCYTCTBYIOT JIOTHYECKH BEPHBIE MTPE0oOpPa30BaAHUS C UMEIOIIMMUCS
dbopMynamu, HampaBiIeHHbIE Ha perieHue 3agaun. Pabora ouenuBaercs 1 Gammom.

Pa6ora 1.4 (1 6a/1)
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3anucaHbl Bce HEOOXOAMMBbIE YpaBHEHHUS, HO, CyIsd M0 JalbHEWIIMM MpeoOpa3oBaHUIM,
9K3aMEHYEeMBbIi HE YYHTHIBAET Maccy OOOJIOUKHM IIapa M HEBEPHO 3aIlMCHIBACT BBIPAKEHHE IS
IUIOTHOCTH BO3[yXa B mIape (uepe3 maccy o000uku M 00bEéM miapa). Takum oOpa3oMm, OJHO U3
WCXOJ/IHBIX YpaBHEHUN OMMO0YHO, U paboTa orieHuBaeTcs 1 6amimom.
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Pa6ora 1.5 (0 6a;1;10B)
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OTCyTCTBYIOT JiBa U3 TPEX HEOOXOIMMBIX JUIS PEIICHHS UCXOTHBIX YpaBHEHUi. Pabora omneHuBaercs
0 OanoB.
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3aganue 2

B nwmkie, nmokasanHoM Ha pV-muarpamme, v=4 MOJIb Pa3peKEHHOTO p
TeJIisl MOJIyyaeT OT HarpeBaTeliss KOJUYEeCTBO TETUIOTHI Qﬁam =120 xJlx. 3p, 3
y 2 _r
Haiigure temneparypy T2 renust B cOCTOSHUU 2. H
A
Po 1
0V, 4V, V

Bo3moxkHoe pemenne
1. CornacHo rpaduky IMHKIAa TEIUH TOMy4aeT MOJIOKUTEIHHOE KOJMYECTBO TEIUIOTHI OT
HarpeBarelisi Ha ydactkax 1-2 u 2-3. Ilpu sTtom mponecc 1-2 sSBIgETCS M30XOPUYECKUM U Ta3
paboTel HE coBepiiaeT. B COOTBETCTBUUM C MEPBBIM HAYAIOM TEPMOJUHAMHUKHU, (HOPMYIION IS

3

BHYTPEHHEH SHEPruM OJHOATOMHOI'O HJEAIBHOIO Ta3a (U ZEVRT)’ rpadMuecKuM Crocooom

omnpeneneHus: padboTel raza u ypaBuenueM Kianeiipona — Menneneena ( pVv = VRT) MOJTYIHM:

QHarp :le +Q23 :(U3 _U1)+ A23 =
:(%vRTS —%vRle+%(2 Do +3P, )(4V, —V, ) =

3 15 3 15
= 2PV = PV )+ PV = 5(12PV, = PV )+ 55 PV, = 24PV,
2. CornacHo rpaduxy uukina vRT, =2pV,, orkyna:

7 _2PVs _ Qun _ 120-10°

2 VR 12vR  12-4-8,31
Oteet: T2 =301 K

Kputepuu onieHuBaHNs BbINOJHEHHS 3aaHUS Banubl

[TpuBeneHo MoMHOE pelIeHIe, BKIIOYAIOIIEe CIEAYIONINE JIEMEHTHI: 3
I) 3amucanbl MOIOKEHHUS TCOPHH U (PU3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IIPUMCHEHHUE
KOTOPBIX HEOOXOIMMO TSI peIIeHUs 33/1a4i BEIOPAaHHBIM CITIOCOOOM (B JTaHHOM CiIydae:
onpedeneHue pabomsl 2aza no epaguxy, ypasuenue Knanetipona — Menoeneesa,
sblpadicerue 0Jisi 6HYMpeHHell SHep2UU 00OHOAMOMHO20 UOedIbHO20 243d, NEPEoe HAUAL0
MEPMOOUHAMUKIL);
Il) onmcanbl Bce BHOBb BBOJIMMBIE B PEIICHUU OYKBEHHbIE 0003HAYCHHS (PUBUUYECKUX
BENIMYHMH (30 UCKTIOUeHUeM 0003Ha4eHUull KOHCMAaHm, YKA3auHulx 6 eapuanme KHM,
0003HaAUeHUll, UCNONb3YeMbIX 8 YCI08UU 3a0ayU, U CMAHOAPMHbIX 0003HAYEHUL BETUYUH,
UCNOJIb3YeMbIX NPU HANUCAHUU PUBUYECKUX 3AKOHOB);
I11) npencTaBneHbl HEOOXOIMMbIE MaTEMAaTHIECKUE TPEOOPa30BAHUS
U pacuéThl (IMOJACTAHOBKA YHCJIOBBIX JAHHBIX B KOHEYHYIO (OPMYITY), IPUBOMSIINE K
MPAaBUJILHOMY YHUCIOBOMY OTBETY ([OMMYCKAaeTCs pEIIeHHe «IO0 4YacTsIM» ¢
MIPOMEKYTOUYHBIMH BBIYHCIICHUSMHU );
IV) mpencraBneH TpaBWIBHBIA OTBET C yKa3aHWEM EIWHHII H3MEPEHHUS HCKOMOM
BEJTMYNHBI
[TpaBuiIbHO 3amucaHbl BCE HEOOXOTUMBIC TMOJOKEHHSI TECOPUH, (PU3NUYECKUE 3aKOHBI, 2
3aKOHOMEPHOCTH, U MTPOBEICHBI HEOOXO0IMMBIC TPEOOPa30BaAHUS, HO HIMEETCS OJIMH WJIH
HECKOJIBKO U3 CIEAYIOIINX HEAOCTATKOB.

~301K.

3amucu, COOTBETCTBYIOLME NYyHKTY I, mpencTaBieHbl HE B IMOJHOM 00BEME WU
OTCYTCTBYIOT.
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n (UJIN)
B periennn uMeroTCs JIMIITHUE 3aMIUCH, HE BXOSIIKE B pelieHre (BO3MOKHO, HEBEPHBIE),
KOTOPBIC HE OTJEIICHBI OT PEIICHHS U HE 3a4EPKHYTHI.

n (MJIN)
B HEoOXomuMBIX MaTeMaTHYeCKHX MpeoOpa3oBaHUSAX MM BBIYUCIICHUSX JOIMYIICHBI
omuOKHu, W (MJIM) B MaTEMaTHYCCKUX IPEoOpa30BaHUSX/ BBIYUCICHHUSAX IPOIYIIESHbI
JIOTUYECKH BaKHBIC [IarH.

n (MJIN)
OtcyrctByet nyHKT |V, wiu B HEM gomyiieHa omuOKa (B TOM YHCIIE B 3aMUCH SMHHII
M3MEPEHUS BEJIMYNHBI)

[IpencraBieHbl 3a11MCH, COOTBETCTBYIOLIME OJAHOMY M3 CICAYIOIIUX CIy4acB.
[TpencraBiaeHbl TOIBKO MOJOXKEHUS M (OPMYIbI, BbIpaXkarouiue (pU3N4YEeCKUe 3aKOHBI,
NpPUMEHEHHE KOTOPBIX HEOOXOAMMO M JOCTaTOYHO JUIs pEIleHHs JaHHOW 3axadu, 0e3
KakMx-Tu0o mpeoOpa3oBaHUM € MX HCHOJIb30BAHHMEM, HANpABIECHHBIX Ha pELICHHE
3a/1a4H.

N
B pemennn orcyrcreyer O/IHA u3 ucxoassix (hopmyin, HeoOXonumas JJisi PeIICHHS
JAaHHOM 3a1auM (WM YTBEPXKICHME, JIeXKalllee B OCHOBE PELIEHMsI), HO MPUCYTCTBYIOT
JIOTUYECKU BEpHBIE ITPE0Opa30BaHUS
¢ UMeroLMMHucs GopMysiaMH, HallpaBJIEeHHbIE HAa PELICHUE 3a1a4H.

NJin
B OTHOM u3 nexoaHexX (popMyI, HeOOXOMMEIX TS PEIleHNs JaHHOH 3a1auH (K B
YTBEP)KJICHHH, JICKAIIEM B OCHOBE PEUICHHMS), AOMYIICHA OMNOKA, HO MPUCYTCTBYIOT
JIOTMYECKH BEpHBIE MPEOOpaz0BaHUs
¢ MMeIoUIMMHUCS HOPMYITaMH, HAITPABJICHHBIE HA PEIICHUE 3a/1a41

Bce ciyuam penieHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPHUTEPHSIM
BBLICTaBJIEHHUS OLIEHOK B 1, 2, 3 Oanna

Maxcumanvuviu bain
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Pa6oTra 2.1 (3 6ana)

IIpuBeEHO MOJIHOCTHIO BEPHOE PEIICHUE C TIOSCHEHUSAMH, BEPHbIE MaTeMAaTHYECKHE MPEOOpazoBaHUS
U pacyeTsl, MOoTy4YeH BepHbIil oTBeT. PaboTa onjeHuBaercs B 3 Oaia.
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Pa6oTa 2.2 (2 6a/1a)

[IpuBeneHsl Bce HeoOOXoauMble (GOPMYIBI Ui PEIICHUs 33aadyd, HO B IMPOIIECCE MAaTEeMAaTHYECKUX
npeoOpa3oBaHuil Mpu ToJydeHuH (GopMyisbl 1mM.3 JOMyIeHa OImUOKa B OMpeAesieHHH paboThl Ha
yuactke 2—3. JlomyiieHHass MaTeMaTH4ecKasl OIIMOKa MpHBENa K HEBEPHOMY YHUCIOBOMY OTBETY.
Pabora onieruBaetcs 2 6amiaMu.
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Pa6ora 2.3 (1 6am1)

[IpaBmiibHO 3amucaHbl MEPBOE HAYall0 TEPMOJMHAMUKH, (HOPMYIIbI JJIsl ONpeAesieHUs] BHYTPEHHEH
sHepruu M ypaBHeHue Kunameiipona—Menneneea. JlonyieHa ommOka B onpeeneHuu padoThl Ha
ydactke 2—-3 mo rpaduky, 4TO MPUBEIO K HEeBepHOMY OTBeTy. OmuOKy B 3amUCH ypaBHEHUS
Knaneiipona—MeHeneeBa B Hauajae PeICHUs] MOKHO CUMTATh OMMCKOW WIIM JIMIIHEH 3alUChI0, TaKk
Kak 3aTteM GopMyIia IpuBecHa B BEpHOI 3amucH. PaboTa oreHnBaeTcs 2 Oamiamu.
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Pa6ora 2.4 (0 6a;1;10B)

B npuBeneHHOM pelieHHMM OTCYTCTBYIOT (OpMyJbl, HEOOXOAMMbIE Ul pELICHUs 3a7ayM.
[IpuBeneHHbIe POpMYIIBbI HE TTO3BOJISIOT MOJYYUTh OTBET 3a1aun. Pabora onienuBaercs B 0 0aios.
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3ananue 3

B cxeme, nokaszanHol Ha pucyHke, kmod K monroe Bpems 1 2
HaxoausIcs B nonoxkeHuu 1. B momenT to = 0 kirou nepesenu B \
nonoxenue 2. K momenty t > 0 Ha pe3uctope R Bblienninoch K\ /
KomaecTBO TerioTel Q = 25 Mk /[k. Cuita Toka B e | B 3ToT
MoMmeHT paBHa 0,1 MA. UeMy paBHO COIIPOTUBIIEHUE PE3UCTOPA Er—— C R
R? BJIC 6arapeu E = 15 B, € BHyTpeHHEe COITPOTHBIICHUE ' = - -T
30 Om, émkocte koHmeHcaTopa C = 0,4 Mx®. [orepsmu Ha
AIIEKTPOMArHUTHOE U3Ty4YeHHE PeHeOpeyb.
Bo3mokHOE pelienue

1. K momenTy to = 0 KoHAEHCATOP MOJHOCTHIO 3aPSKEH, TOK B JIEBOM

4acTU CXEMbI (CM. PUCYHOK) pPaBE€H HYIIO, [I03TOMY HAIpsIKEHHUE

Mexay oOkmankamu KouaeHcaropa pasHo JJIC E, sueprus . 1
KOHJICHCATOpa \, — CE” RIS —
2. B moment t > 0 HampspbkeHue Ha konjaeHcatope U paBHO

HanpsbkeHuto |R Ha pesucrope B mpaBod YacTh CXEMbl (CM.

pucyHok). B 2TOT  MOMEHT  OSHeprHs  KOHJEHcaTopa —I
w_CU?_ C(IR)?

2 2 c—— R
I
3. IIpenebperas moTepsiMU HA U3ITyYEHUE, MTOTy4aeM OalaHC YHEPTHH:
Wy =W + Q ,wm CE? — C(IR)2 +O
2 2
OTKyJa
1 L 2Q 1 . 2-25-107°
R=- |E?——= 152 — —— =100 xOm
C 10~4 0,4-10"°
Otset: R = 100 xOMm
Kpurepuu orieHnBaHMsI BHITOJHEHUS 3adaHUSI Bbasnbt

[TpuBeneHO MONMHOE PELIEHHUE, BKIIIOYAOIIEE CAEAYIOLIUE JIEMEHTHI: 3
I) 3amucanbl MOJIOKEHUSI TEOPUHU U (HU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHUE
KOTOPBIX HEOOXOJIMMO JJIsl peIlIeHHs 3a]laul BhIOpaHHBIM CIIOCOOOM (B JAHHOM CIlydae:
3axon Oma 0ns yuacmka yenu, popmyna 0is IHep2uu KOHOeHCamopd, 3aKOH COXPAHeHUs.
oHepauu);

Il) onucanbl Bce BHOBb BBOJMMBIE B pEIICHUU OYKBEHHbIE 0003HAUEHUS (PU3MUECKHUX
BEIMYMH (30 UCKIIOUeHueM 0003HaueHull KOHCMAawm, yKazanuwix 6 eapuanme KHUM,
0003HaYeHUll 8eTUYUH, UCNONIL3YEMBIX 8 YCI08UU 3a0a4l, U CMAHOAPMHBIX 0003HAYEeHUl
BENUYUH, UCNONB3YEMBIX NPU HANUCAHUU PUZUYECKUX 3AKOHOB);

1) npencraBieHsl HeoOXOIUMBbIE MaTeMaTHYeCKHe MpeoOpa3oBaHUS U PacuéThl,
IPUBOALINE K IIPABMIIBHOMY YMCIIOBOMY OTBETY (IOIYCKAETCSl PELIEHUE «I10 YaACTSIM»

C MPOMEKYTOUYHBIMU BBIUHCIICHUSIMH );

IV) mnpexncraBieH NpaBUIIbHBIM OTBET C YKa3aHUEM EAMHUIl HM3MEpPEHHs] HCKOMOM
BEJIMUUHBI

[TpaBuibHO 3amucaHbl BCe HEOOXOAUMBIE TOJIOKEHUS TEOpUH, (PU3MUYECKHE 3aKOHBI, 2
3aKOHOMEPHOCTH, U MPOBEJIEHbl HEOOX0UMbIe peoOpa3zoBaHusl, HO UMEETCS OUH WU
HECKOJIBKO U3 CIENYIOIIMX HEAOCTATKOB.
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3anucu, cOOTBETCTBYyIOIIME MyHKTY II, mpencraBieHbl He B MONHOM O00BEME WIH
OTCYTCTBYIOT.

U (MJIN)
B permiennn uMErOTCs TUIIHKUE 3alMCH, HE BXOSIINE B PelieHUE (BO3MOXKHO, HEBEPHBIE),
KOTOPBIE HE OTJEJICHBI OT PEUICHHS U HE 3a4EPKHYTHI.

N (MJIN)
B HeoOXoaumbIx MaTeMaTHYeCKUX MpeoOpa3oBaHMSIX WM BBIYUCICHUSAX OIMYIIECHbI
omuOKK, W (WIM) B MaTEMATHUYECKUX MPEOOPa30BAHUSX/BBIUMCICHHUSIX IPOITYIICHBI
JIOTUYECKH Ba)KHBIE LIaru.

N (MJIN)
OrcyrcTtByet myHKT |V, unu B HEM gomyiieHa omuyOKka (B TOM YHCIIE B 3aIIUCH €IMHUIY
W3MEPEHHS BEJTMUYUHbI)

Hpe,I[CTaBJ'IeHH 3alrCu, COOTBECTCTBYIOIME OAHOMY U3 CICAYIOMUX CITy4acB.

[IpencraBiaeHbl TOJIBKO TMOJOKEHUS W (OPMYIIBI, BBIpaKaromue (Gpu3muecKue 3aKOHHI,
IPUMEHEHHE KOTOPhIX HEOOXOJMMO U JOCTATOYHO AJIS pellieHus 3a/1auu, 0e3 Kakux-JInbo
peoOpa3oBaHuil ¢ UX UCIIOJIb30BaHUEM, HAIIPABJICHHBIX HA PELICHHUE 3a/1a4H.

NJIn
B pemenun orcyrctByer OJJHA u3 ucxoansix Gopmys, HeoOXoaumas Ijsl pelieHus
3a7iauul (WM yTBEPKACHHUE, JIeXKalllee B OCHOBE PEIICHUs ), HO IPUCYTCTBYIOT JIOTHUECKU
BEpHBbIC MPeoOpa3oBaHMs C MMEIOMMMHCA (popMylamMu, HarpaBlIeHHBIE Ha pEIICHUE

3aJIa4vH.
N

B OJIHOM wu3 wHCXOmHBIX dbopMyn, HEOOXOAMMBIX JJsi peleHus 3afaud  (Wiu

B YTBEP)KJICHHUH, JICKAIIIEM B OCHOBE pEIICHUs), JAOIMyIIeHa OmunOKa, HO MPUCYTCTBYIOT

JIOTUYECKH BEpHbIE MPeoOpa3oBaHUs C MMEIOIIMMUCA (opMyTamMH, HampaBlIeHHbIE Ha

penieHue 3aaa4mn

Bce cnyuam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM KPUTEPHSIM
BBLICTaBJIEHHUS OLIEHOK B 1, 2, 3 Oanna

Maxkcumanvuoiu 6anin

Padora 3.1 (3 6a1a)

[TonHOCTBIO BEepHOE pereHne 3ana4dn. Pabora orneHnBaetcs 3 6amuiaMu.
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Pa6ora 3.2 (3 6as1a)

ITonHOCTBIO BCpHOC PpCIICHHUC 3aJaud, IPOBCACHHOC «IO0 YacCTdM», C HPOMCKYTOYHBIMU
BeIUMCICHUAMH. PaboTta OLICHUBACTCA 3 OayaMu.

Pa6ora 3.3 (2 6a712)

Pemenue npaBuibHOE, HO B HEM MPUCYTCTBYIOT TPU HEAOCTATKa: ONMUCAHbI HE BCE BHOBb BBOJIUMBIE
BEJIMYMHBI, pa3Hble BEJIMYMHBI 0003HAUYEHBl OJHOW OykBO#l (U) M JomylieHa omMOKa MpH 3arucH
OKOHYATEJIbHOro OTBeTa. [IOCKOJNIbKY HENOCTAaTKM PEIICHMs, KaXIbli M3 KOTOPBIX IPUBOJUT
K CHIDKEHUIO OILICHKH Ha 1 6asu1, He CyMMUPYIOTCSI, UTOTOBBIM pe3ynbTaT — 2 Oasia.
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Pa6ora 3.4 (1 6amn)

B pemenun ogna u3 ¢opMyis, HEOOXOJUMBIX AJISl PELIEHUS 3aJauM, 3alKicaHa OMHMOOYHO (3aKOH
coxpaHeHMs sSHepruu). IIpm 3TOM NPUCYTCTBYIOT JMIIHHE 3amMcH; 00O03HAUYeHbl OAHON OyKBOM
BEJIMYMHBI, OTHOCSAIIMECS K Pa3HbIM COCTOSIHUSIM U HE paBHbIE JIPYT JIPYry; ONUCaHbl HE BCE BHOBb

BBOJMMbIC BeMUYMHBI. bonee ceph€3Has ommOka «moriomaer» Habop MeHee cepbE3HbIX. Pabora
orennBaerca 1 dayuioM.

Padora 3.5 (0 6a10B)

Becnopsinounsiii Habop dpopmyi, penienus HeT. PaboTa ornennBaercs 0 6amos.
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3ananue 4

B 3a0anuu 3 credoyem obpamums sHumanue Ha uzmeHenue 0O0OUEHHOU cXeMbl OYEHUBAHUS 8 C8A3U
€ OONOIHUMENbHBIM MPedOBanUeM PUCYHKA C YKA3AHUEM CUT, OelCMBYIOWUX Ha mejlo.

KBanparnast pamka co croponoii L = 10 cMm moaxitoueHa K UCTOUYHHUKY |
IIOCTOSIHHOTO TOKa CEepelMHaMH CBOMX CTOPOH Tak, KaK IIOKa3aHO Ha /’?{_’E ®B 'D_'g
pucynke. Ha yuactke AC teuér tok | = 2 A. ConpoTuBieHue Bcex

CTOPOH paMKM oJuHakoBo. Hailinute mnonHyro cuiny Amnepa, KOTopas ACHCTBYET HAa pPaMKy B
OJHOPOAHOM MAarHUTHOM IIOJI€, BEKTOp MHAYKIUM KOTOPOTO HAIpaBJIEH IEPIEHIUKYIIIPHO
IUIOCKOCTU paMKku U mo moayimto B = 0,2 Tn. Cpaenaiite pucyHOK, Ha KOTOPOM YKaXXMTE€ CHIIBI,
JICHCTBYIOLME HA PAMKY.

Bo3mokHOE pelienue

1. B Trouke C Tok | paznensiercs Ha Ba OJJMHAKOBBIX 10 CHUJIE
TOKa: | = %, TaK Kak CONPOTUBJIEHUE 00€UX MOJIOBUH PaMKU
OJIMHAKOBO.

2. Ha xaxnpIil U3 y4acTKOB IIPSIMOTIO IIPOBOJA AECHCTBYET CBOS
cuia Awmmepa, MEpHEHAUKYISIpHAs HANpaBiICHUIO TOKa
Y BEKTOpPY MAarHuTHOW wuHAyKuuu. Hampasinenue cuiibl
Amrmepa, IeUCTBYIOIIEH Ha MPOBOAHUK C TOKOM, OMPEACIUM

0 MPaBUITY JIEBOH PYKHU (CM. PUCYHOK).

1/2

3. Tak kak F, =1 1BI , rae | — mMHa npoBOJHKKA, TO CHJIBI, ICHCTBYIOIINE Ha BEPTHKAIbHBIC

CTOPOHBI PaMKH, KOMIICHCUPYIOT JIPYT APYra, a CHJIbl, ICUCTBYIOIINE HA TOPU30HTAJIbHbIE CTOPOHBI,
CKJIQ/IBIBAIOTCSl, TAK KAK OHU COHAIPaBJIEHBI APYT APYTY.

4. OkoHUaTeJIbHO TONYy4YHM: | :2FA :2.|_|3|_: IBL=2.0,2-0,1=0,04 H, tne L —

2
JUTMHA CTOPOHBI PAMKH.
Otser: F=0,04 H
Kpurepun orieHMBaHMSI BRITIOJTHEHUS 33 IaHHS Bamnet
[TpuBeneHo MoOIHOE pelIeHNe, BKIIOYAIOIIEe CIEAYIONIUE IEMEHTHI: 3

I) 3amucanbl MOJIOKEHUSI TEOPUHU U (HU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH, IPUMEHEHUE
KOTOPbIX HEOOXOJIMMO JJIsl peIIeHHs 3a]laul BhIOpaHHBIM CIIOCOOOM (B JAHHOM CIlydae:
Gopmyna ons cunvl Amnepa, npasuio 1eoii pyKu, RPUHYUNR CYREPROZUYUY CUT);

I1) cnenan npaBUIIBHBIN PUCYHOK, HA KOTOPOM YKa3aHbI CHIIbI, IEMCTBYIOIIME HA PAMKY;
I11) onucanbl Bce BHOBb BBOJMMBIE B PEHICHUH OYKBEHHbIE 0003HAUEHUS (PU3UUECKHUX
BEIMYMH (3a uckioueHuem 00603HAYEHUll KOHCMAHm, YKa3auuvlx 6 eapuanme KUM,
0003HAYeHUl, UCNONbL3YEeMbIX 6 VCIO8UU 3a0ayu, U CMAHOAPMHBIX 0OO3HAYEHULl GEUYUH,
UCNOIL3YeMbIX NPU HANUCAHUU PUIULECKUX 3AKOHOB),

IV) mnpexacraBneHsl HEOOXOAMMBbIE MaTeMaTHYeCKHE TNpeoOpa3oBaHUS U PACUETHI,
IPUBOJALINE K ITPABHIIBHOMY YHMCIOBOMY OTBETY (HOIYCKAE€TCSl PELIEHHE «II10 YacTAM»
C MPOMEKYTOUYHBIMU BBIUHCIICHUSIMH );

V) npeacTaBieH NpaBUJIbHBINA OTBET € YKa3aHHEM €IMHUII U3MEPEHUS HCKOMOM BEITMYMHBI
[IpaBuiibHO 3amucaHbl BCE HEOOXOAMMBIE MOJIOKEHUS TEOpUH, (PU3MUECKHE 3aKOHBI, 2
3aKOHOMEPHOCTH, M MPOBEAECHBl HEOOXOAUMBIE MPEe0OPa30BaHMsl, HO UMEETCSl OJUH WU
HECKOJIBKO U3 CIEAYIOIIMX HEAOCTATKOB.

3amnucu, cootBercTByomue nmyktam Il u |1, mpencrasnens! He B moJHOM 00bEME MU
OTCYTCTBYIOT.

" (UJIN)
B petenun uMeroTcs JUIIHKE 3aITUCH, HE BXOSILIKE B pelieHre (BO3MOKHO, HEBEPHBIE),
KOTOpBIE HE OTJEJIEHBI OT PEUICHUSI U HE 3a4EPKHYTHI.
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N (MJIN)
B HeoOXoaumbIx MaTeMaTHYeCKUX MpeoOpa3oBaHMSIX WM BBIYUCICHUSX OIMYIIECHbI
OmuOKM, W (WIM) B MaTEeMaTHYECKHX MPEoOPa30BAHUSIX/BBIYUCICHUSX IPOMYIICHBI
JIOTUYECKH Ba)KHBIE LIaru.

N (MJIN)
OtcyrcTByeT myHKT V, WM B HEM JOMyleHa OomuOKa (B TOM YUCIE B 3alUCH €IUHUIL
W3MEPEHHUS BEJTMYUHbI)

IIpencraBieHsl 3a11MCH, COOTBETCTBYIOLIME OAHOMY W3 CIEAYIOIUX CIy4acB.
[IpencraBiaeHbl TOJIBKO MOJOXKEHUS U (OPMYIIbI, BBIpaKalomue (U3HMUECKUE 3aKOHHBI,
IPUMEHEHHE KOTOPhIX HEOOXOIUMO M JIOCTATOYHO JJIS PEIICHUs JaHHOM 3aaayu, Oe3
KaKux-100 npeoOpa3oBaHuii C X UCIOIB30BAHKUEM, HATIPABJICHHBIX HA PEIICHUE 3aJauu.
nim
B pemennn orcyrctByer OJIHA u3 ucxomusix (opmyi, HeoOXoauMmasi Al pelIeHus
JAHHOM 3ajaun (MM yTBEp)KICHHE, JIeXKalllee B OCHOBE PELICHMsI), HO NMPUCYTCTBYIOT
JIOTUYECKH BEpHbIE MPEeoOpa3oBaHUs C MUMEIOIIMMHUCA (OopMysamMH, HalpaBiICHHbIE Ha
pelleHue 3a1a4n.
nJjin
B OJIHOM u3 ucxoaHeIX (opMys1, HEOOXOMMMBIX I pElleHHs JAHHON 3amaun (Wi
B YTBEPXK/ICHUH, JIEKAIIEM B OCHOBE PEILEHUs), JONyILIeHa OLINOKa, HO MPUCYTCTBYIOT
JIOTMYECKU BEpHBbIE MpeoOpa3oBaHUs ¢ UMEIOIIMMUCS (OpMyiIaMu, HalpaBieHHbIE Ha
pEILICHUE 33141

Bce ciydam pemieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPHTEPUAM
BBICTABJIEHUS OIIEHOK B 1, 2, 3 Gamna

Maxcumanvuviti 6ain

PaGora 4.1 (3 6a/11a)

[IpuBeneHo moOMHOE TMpaBUIBLHOE pEIIeHHEe, BKIIOYash BEPHBIH PUCYHOK C YKa3aHUEM CHII,

JeCcTBYIONMUX HAa paMKy. PaboTta onieHuBaercs 3 Gamnamu.
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Pa6ora 4.2 (26a1a)

HpI/IBeI[eHO BCPHOC PCIICHHUC 3aJadu U IOJYUCH BepHLIﬁ OTBCT, HO HAa PHUCYHKEC HC YKa3aHbI
HaIpaBJICHUA I[CflCTByIOHIHX CHUll (XOTS[ HWXKC I KAXKIO0Tr0 ydJacCTKa OIMMCAaHbl 3THU HaHpaBJ'IeHI/Ifl).
Pab6ora OLICHUBACTCA B 2 Gaia 3a HEAOCTAaTKU B PUCYHKCE.
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Pa6ora 4.3 (2 6as1a)

[IpuBeeHO BepHOE peIIeHWE 33aJa4d W IMOJYYCH BEPHBIM OTBET, HO JBaXKIbl 3allMCaHa HEBEPHAS
eMHUIIA JJis1 CHITbl. PaboTa oreHMBaeTcs B 2 6alia 1Mo KPUTEPUIO OMIMOKH B YHCIOBOM OTBETE.
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Pa6ora 4.4 (1 6a11)

JlomymieHa omuOKa TpH ONpeNeleHUH HalpaBlIeHUs CUJI Ha PUCYHKE M, KakK CIEJICTBUE,
paBHOeHcTBYOIICH cuibl. [lociienqHee moanmaaaer moja OMMOKY B OJHOW W3 HUCXOIHBIX (OPMYIL
Pabora oneruBaercs B 1 Oal.

Pa6ora 4.5 (0 6a/1;10B)

B pemennu npeacTaBieHa U 0/THA U3 HEOOXOJUMBIX UCXOIHBIX (hopMyit. PaboTa onieHnBaeTcs
B 0 OanoB.
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3aganue 5

Jlee Oonpive mapauieNbHbIE BEPTUKAIbHBIC IUIACTUHBI W3 JUAJICKTPHKA PACIOJIOKEHBI Ha
paccrosiauu d = 5 cm apyr ot apyra. [LnacTHHBI paBHOMEPHO 3apsKEeHbI PA3HOMMEHHBIMU 3apsiIaMU.
Moyib HanpsHKEHHOCTH MOJIs MEXKY IUIacTUHaMKM E = 6-10° B/M. Mex 1y IIacTHHAMHU, Ha PAaBHOM

PAacCTOSIHUM OT HUX, MOMEMIEH MaJEHbKHI mapuk ¢ 3apsaoM Q =5-10""Kn u maccoit M =3-10°r.

ITocie Toro xak IIaprK OTITYCKAalOT, OH HAYMHACT ITaaaThb. KaKYIO CKOpPOCTb 6yz[eT HMCETH HIaApHK, KOrga

KOCHETCS 071HOM U3 TutacTuH? TpeHnueM o BO3yX U pa3Mepamu Iiapuka npeHeopeyb.

Bo3mo:xHOe PCIICHUEC

1. MOI[y.]'IB CKOpPOCTH HIapruKa B MOMECHT KaCaHUs IIJIACTUHBI paB€H

V= Wrz +V.2, (1)

rae Vi 1 Vi — IPOEKIMU CKOPOCTH NIAPUKA HA TOPU30HTAIBHYIO U BEPTUKAIBHYIO OCH.
2. 3anuIineM BBIPaKEHUS LIS IIPOEKIIHI CKOPOCTH IAPUKA ¢ YIETOM YCIIOBHS 3aaUH:
Vi = aont (2)
u Vs =0t (3)

roet— BpEMs IBUKCHUSA LIAPUKA, dsp — IIPOCKIUSA YCKOPCHUA IApHKa HA TOPU30OHTAJIBHYIO OCh.

BpeMﬂ ABVOKCHUS HIapHUKa HAXOAWM U3 COOTHOIICHUA

2
gzﬁ“tth:i ()
2 2 a

3. Ucnonb3ys BTOpOii 3ak0oH HhtoTOHA M (hopMyITy pacuéra MOTyJIsI CHITBI, ICUCTBYIOMICH Ha

3apsj B 2JeKTpuueckoM nojie F = QE, BelpaxkaeM IIPOEKIMIO YCKOPEHHUs 3apsija B

EQ (5)
M

3JICKTPUYCCKOM II0JIC: Qon =

4. C yuérom ypaBHeHui (2)—(5) momyyaem
EQd | g°Md _ [6-10° -5-10—11-0,05+1o2 .3:107°.0,05
M EQ 3-107° 6-10°.5.107
OtBer: V=1wM/c

=1 wm/c.

KpnTeplm OLICHUBAHUA BBINNOJHCHUSA 3aJJaHUA

Banasl

[TpuBeneHO MONHOE pelIeHHe, BKIIOYAIOIIEe CICAYIONINE HIIEMEHTHI:

|) 3anucanbl  monokeHHss TeOpHHM W (U3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHHE KOTOPBIX HEOOXOIMMO JJisl PELeHUs 3aJjaul BbIOpaHHBIM criocoOoM (B
JAHHOM CJIy4ae: VpasHeHusi KUHeMamuku, emopou 3axkoH Heiomona, ¢opmyna
pacuéma cunel, Oelicmsylowell Ha 3aps0 8 HNeKMpULecKkom noe);

I) onucanbl Bce BHOBb BBOJUMBIE B peIlIEHMH OyKBEHHbIE 0003HaUEHUS (PU3NIECKUX
BEJIMYMH (3a UCKIIOUeHUeM 0DO03HAYeHUll KOHCMAaHm, yKazauuvlx 6 eapuanme KUM,
0003HaYeHUll  BeIUYUH, UCHONL3YeMbIX 6 YCI08UU 3a0ayu, U CMAHOAPMHBIX
0003HaUeHUll 6eIUYUH, UCNOTIb3YEMbIX NPU HANUCAHUY PUZULECKUX 3AKOHOS);

1) mpoBemeHbl HEOOXOAMMBIE MaTeMaTHUECKHE IPeoOpa3oBaHUS U PacyETh
(moACTaHOBKA YHUCJIOBBIX JAaHHBIX B KOHEUHYIO (opmyiy), NPUBOIAIIME K
NPaBUWIBHOMY YHMCJIOBOMY OTBETY (IONMYCKAeTCS pELICHHE <10 YacTsIM» C
MIPOMEKYTOUYHBIMU BBIYHCIICHUSIMU );

IV) mpencraBieH MpaBWIIBHBIA OTBET € yKa3aHUEM EIUHMII M3MEPEHHUs HCKOMOM
BEJIMYMHBI

3

HpaBI/IJ'ILHO 3allMCaHbl BCC HCO6XO,Z[I/IMLIC IMOJIOKCHUA TCOpPUH, ¢JH3I/I‘ICCKI/IC 3aKOHBI,
3aKOHOMECPHOCTH, W IMPOBECACHEBI H€06XOJII/IMI)IG npeo6pasoBaH1/I${, HO UMCECTCA OAUH
HJIM HCCKOJIBKO U3 CIICAYIONIUX HECAOCTATKOB.

92



3amucu, cooTBeTCTBYyOImME MyHKTY II, mpeactaBneHsl HE B MOJTHOM 00BEME WIH
OTCYTCTBYIOT.

N (MJIN)
B pemenun uMEOTCS JMIIHME 3aliCH, HE BXOJSIIME B pelieHHe (BO3MOXKHO,
HEBEPHBIE), KOTOPBIE HE OTJIEJIEHBI OT PELIEHUS U HE 3aUEPKHYTHI.

U (MJIN)
B HE0oOX0aMMBIX MaTeMaTHYeCKHX MPEeoOpa30BAHUAX MM BBIYUCICHHUSX IOMYIICHBI
omuOKH, U (MIM) B MAaTEeMAaTHYECKUX MPE0Opa30BaHMAX/ BBIYMUCICHUSAX MPOMYIIECHbI
JIOTUYECKU BayKHbIE LIArH.

U (MJIN)
OtcyrctByet myHKT [V, nnm B HEM nonyiieHa omuOKa (B TOM YHCIIE B 3aITUCH SIUHUIL
M3MEpPEHUS BEJIMYUHBI)

[TpencraBieHsl 3anKucu, COOTBETCTBYIOILINE OAHOMY U3 CIECAYIOUIMX CIIy4acB.
[TpencraBieHbl TOJIBKO MOJOXKEHUS U (HOPMYJIbI, BbIpaXxaromue Gu3nieckue 3aKoHbl,
NPUMEHEHHE KOTOPBIX HEOOXOAMMO Ui pEeIIeHUs JaHHOHW 3amadu, 0e3 KaKux-JInOo
npeoOpa3oBaHuil ¢ X UCIOJIb30BAHUEM, HAIPABJICHHBIX HA PELICHUE 3a/1a4H.

NI
B pemenun orcyrctByer OJJHA 13 ncxoansix Gpopmyii, HeoOXoauMas A peleHHs
JAaHHOM 3a/1auu (WM YTBEPKJIEHUE, JIEKAIlEe B OCHOBE PELIEHUS ), HO IPUCYTCTBYIOT
JIOTMYECKHU BEpHbIE MPeoOpa3oBaHusl ¢ UMEIOIUMUCS (OpPMYJIaMu, HallpaBJIeHHbIE HA
pelleHue 3aJaun.

NJIn
B OJTHOM u3 ucxonusix Gopmyi, HEOOXOMMBIX JUIs PELICHHs JAHHOM 33124y (MIx
B YTBEPXKJICHUM, JIEXKAIEM B OCHOBE pPEIlEeHUs ), IOMyIlIeHa OINOKa, HO IPUCYTCTBYIOT
JIOTHYECKU BEPHBIE MPE0Opa3oBaHusl C UMEIOIIUMHUCS (POPMYIIaMH, HalpaBJICHHBIC HA
pelLeHue 3aJauu

Bce ciyuam pemieHusi, KOTOphI€ HE COOTBETCTBYIOT BBINIEYKA3aHHBIM KPUTEPHUSIM
BBICTABJICHUS OLICHOK B 1, 2, 3 Gata

Maxkcumanvuvii 6ain
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Pa6ora 5.1 (3 6a/1a)

ITpuBenens! Bce He0OXoaUMBbIE (HOPMYIIbI, MaTEMAaTHYECKHE IPe0OPa30BaHUS U pacyeThl, MOTyUYeH
BepHBI 0TBeT. PaboTa oneHuBaercs B 3 6asia.
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Pa6ora 5.2 (2 6am1a)

B pemennn BepHO 3amrcanbl Bce He0OXoaumble opmynsl. B mporecce npeodpa3oBaHuil 1omyiieHa
omnoOka (yckopeHue mo ocu Ox 3amucaHoO B KBaJpare, BMECTO NEPBOIl CTENEHH), YTO MPHUBENO K
HeBepHOMY OTBeTY. PaboTa oneHuBaercs B 2 6asia.
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Pa6ora 5.3 (2 6a1a)

[Ipencrarnens Bce HEOOX0MUMBIE (GOPMYITBI, 3a/1a4a pelieHa ¢ TPOMEKYTOUYHBIMU BBIYHCIICHUSIMH,
MOJTyYCeH BEPHBIH OTBET. B puCyHKe OMIMOOYHO yKa3aHO, YTO YacTHUIlA IBUYKETCS 10 mapadolie.
PaGora ouenuBaercs B 2 daya.
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Pa6ora 5.4 (1 6amn)

Cyns mo puCyHKy, NpoM30lLIa MOAMEHA YCIOBHS 3alaud. PaccmarpuBaeTcs cilydail JBUKCHHS
YacTULIBI 110JI€ TOPU3OHTAIBHBIX MUIACTHH. [IpencraBieHsl popmyibl, HEOOXOIUMBIE AJIS PELICHUS
3aJ]auu, HEBEPHO 3amucaH BTOpoi 3akoH HeioToHa. PaGoTa onenuBaercs B 1 6am.
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3.4. Ilpumepnbl olleHMBAHUS OTBETOB Ha 3a1aHuA 26

3aganue 1
He6ombmoe teno maccoit M =0,99 kr iexxut Ha BepuiuHe ritaakoi moaycdepst paguycom R=1 m.

B Teno monanaer myns maccoii m=0,01 Kr, JeTAmIas TOPU30OHTAIBHO CO CKOPOCThIO v, =200 M/c, n
3acTpeBaeT B HEM. [IpeHeOperas cMelIeHueM Tela 3a BpeMsl yaapa, olpeiesiuTe BhIcoTy h, Ha KoTopoi
3TO TEJIO OTOPBETCS OT MOBEPXHOCTH MOIycephl. BricOTa OTCUMTHIBACTCS OT OCHOBAHHUSI TOTYCHEPHI.

ConpoTuBIEHHEM BO3lyXa IIPEHEOPEYD.
OobocHyitme npumeHUMOCH b 3AKOH08, UCNOJIb3YEMbIX 01 PeuleHus 3a0ayiu.

Bo3moxkHoe pemenne

O0ocHOBaHue

1. Cucremy orcuéra, cBsizaHHYIO ¢ 3eMJIEH, OyaeM cuuTaTh HHEpIUaIbHOU. Tea MOXKHO CUNUTaTh
MaTepuaIbHBIMU TOYKAMHU, TaK KaK UX pa3Mephl IPEeHEOPEKUMO MaJlbl B YCIOBUAX 3aauu.

2. Ilpu coynapenuu 11 cucteMsl «1yiast — Teno» B MCO BeInosiHsAeTCs 3aKOH COXPaHEHUS UMITYIIbCa
B MPOEKIUSAX HAa TOPU3OHTAIBHYIO OCh, TaK KaK BHEUIHHE CHJIbI (CHJIAa TSKECTH M CHJIa peaKluu
OTIOpbI) BEPTUKAIbHBI.

3. Ilpu ABWKEHWH COCTABHOTO Tejla OT BEPHIMHBI MONyc(epsl BBITOTHSAETCS 3aKOH COXpaHEHUs
MEXaHUYECKOM IHepruu, Tak Kak noyycdepa riaakas, u paboTa CUiIbl peakiK OMOPbI paBHA HYJIIO
(9Ta cuna MeprneHANKYIIpHa CKOPOCTH TENa).

4. B MOMEHT OTpBIBa OOpamaeTcs B Hy b cuiia peakiuuu onopsl N.

5. Bropoii 3akon HetoTona Beimonnsercs B UCO s Mmoaenu MaTepruaibHONW TOUKH.

Pemenne

1. 3akoH coxpaHEHHsS HUMITYJIbCa CBS3BIBAET CKOPOCTh IIYJIHM IMEpel YyIapoOM CO CKOPOCTBHIO
COCTaBHOTO Tena Maccoit M + M cpasy mocie ynapa:

mo, =(m +M )Ul.

3aKOH COXpaHCHI/IH MeXﬂHI/I‘{CCKOI‘;I 3HepFI/II/I CBs3bIBACT CKOpOCTL COCTAaBHOI'o Tecjia cpa3y ITI0CJIC
yziapa ¢ €ro CKOpOCThI0 B MOMEHT OTpbIBa OT MOJyc(ephl:

2 2

(m+M)Ul (m+M)U2

5 +(m+M)gR = 5

+(m+M)gRcosa,

Trac UZ — CKOPOCTb COCTABHOI'O TCJIa B MOMCHT OTPbIBA, h = R COSO. — BBICOTAa TOYKH OTpbIBa (CM.

PHUCYHOK).
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2. Bropoii 3akoH HproTOHA B IPOEKIHSX HAa OCh X (HAMIPABJICHHYIO B IICHTP MoTychepsl), B MOMEHT

OTpbIBa TCJIa IPUHUMACT BU:

(m+M)o;
(m+M )gcom:T.
3. O0beuHsAs ypaBHEHHUS, TTOTYIHM:
2
L
71 +gR==gh

2 2
Otcrona hzi- Mo 2R= 1 . 0,01-200 +E-1=O,8 M.
3g \M+m 3 3-10 {0,99+0,01 3

Otser: h=0,8 m

KpnTeplm OICHUBAHUSA BbINNOJTHCHUA 3aJaHUA

‘ bansl

Kpumepui 1

BepHo 000ocHOBaHa BO3MOXKHOCTH HCIIOJIb30BaHHS 3aKOHOB (3aKOHOMepHoOCTei). B
JaHHOM cityudae: ebioop MCO, mooensb mamepuaibHol moyKu, YC108Us NPUMEHUMOCTU
3aKOHO8 COXPAHEHUsL UMNYIbCA U COXPAHEHUS MEXAHUYECKOU SHEeP2ULU, YCI08UE OMPLLEA
mena om no8epXHOCMU Noxychepul

1

B 000cHOBaHMU OTCYTCTBYET OJMH WJIM HECKOJIBKO U3 JIEMEHTOB.
NI

B o6ocHoBaHuM omyIieHa omuokKa.
NI

O060cHOBaHNE OTCYTCTBYET

Kpumepui 2

[TpuBeneHO MOMHOE PELIEHUE, BKIIIOYAOLIEE CAEAYIOLIUE IIEMEHTHI:

I) 3anucanbl mONOXKEHHS TEOPUHM U (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHHE KOTOPBIX HEOOXOAMMO JJISl PELIeHUs 3a]laud BBIOPaHHBIM CIIOCOOOM (B
JAHHOM CITy4ae: 3aKOHbl COXPAHEHUS UMNYIbCA U MEXAHUYeCKOU 3Hepeull, 8mopou
saxon Heromona);

II) onucanbl Bce BHOBb BBOAMMBIE B PEIIEHUU OyKBEHHbIE 0003HAUEHUSI (PU3HUECKUX
BEJIMYMH (3a UCKTIOUeHUueM 0003HaAYeHull KOHCmanm, yKasaunvix 6 eapuanme KUM,
0003HAYeHUll  GEeIUYUH, UCHONb3YEMbIX 8 YCIOBUU  3a0aqy, U  CMAHOAPMHBIX
0603HaAYeHUTl 6EIUYUH, UCNOTIb3YEMbIX NPU HANUCAHUU (UUYECKUX 3AKOHOB);

IIT) mpencraBieHsl HEOOXOAMMBIE MaTeMaTHYECKHE NPeoOpa3oBaHUs U PacUEThI
(moCcTaHOBKA YMCJIOBBIX JAaHHBIX B KOHEUHYIO (OpMyny), NpUBOAALIME K
NPaBWJIBHOMY YHCJIOBOMY OTBETY (JIOMyCKaeTcsl pELIEHUE «I0 4YacTsIM» C
IIPOMEKYTOUHBIMH BBIYMCIICHUSMN);

IV) npencrasieH MpaBUIbHBIA OTBET C YKa3aHWEM €IWHHII H3MEPEHUS (HU3UUECKON
BEJIMYMHBI

[TpaBuibHO 3amucaHbl BCe HEOOXOTUMBIC TIOJNOKEHUSI TEOPHH, (QU3MUECKUE 3aKOHBI,
3aKOHOMEPHOCTH, U TIPOBEICHBI HEOOXOIUMBIE TTPeOoOpa30BaHUsl, HO UMEETCS OJTUH WA
HECKOJIBKO U3 CIEAYIOIIUX HEJOCTATKOB.
3anucu, COOTBETCTBYyIOIIME TYHKTY I, mpenactaBineHbl HE B TOJHOM O0BEME WIH
OTCYTCTBYIOT.

N (UJIN)
B pemenun umeroTcs JUIIHUE 3allUCH, HE BXOJAIIME B pelIeHHe (BO3MOXKHO,
HEBEpHbIE), KOTOPbIE HE OT/IEICHBI OT PELICHUS U HE 3a4EPKHYTHI.

N (UJIN)
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B HeE0OX0IMMBIX MaTEeMAaTHYECKUX MPEOOPA30BAHMSIX WM BBIUYUCICHUSX JTOMYIICHBI
omuOKH, U (WIM) B MaTeMaTHYECKUX MPEOOpa30BaHUAX/ BBIYMUCICHUSAX IPOITYIICHBI
JIOTUYECKH BaKHBIC [IarH.

U (MJIN)
OrcyrcrByet nyHKT |V, win B HEM AomnylieHa omnoka (B TOM YUCIIE B 3alMCH €IMHHUII
M3MEpPEHUS BEJIUYUHBI)

[IpencraBieHsl 3a11MCH, COOTBETCTBYIOIINE OIHOMY U3 CIEAYIOLIUX CIy4YacB.
[IpencraBieHbl TOIBKO MOJOKEHUS M (OPMYJIBI, BhIpaXKaroie pU3nYecKue 3aKOHbI,
NPUMEHEHHE KOTOPBIX HEOOXOIUMO JJIsl pelleHUs JaHHOM 3aaa4yd, 0e3 KaKux-Iu0o
npeoOpa3oBaHuil C UX UCIOJIB30BAaHUEM, HAIIPABJICHHBIX HA PEIICHUE 3a/1a4H.

NN
B pemenun orcyrcrByer O/IHA u3 ucxomubsix Gopmyii, HeoOXoaumas JUisl peeHus
JTAaHHOW 3ajjauu (WS YTBEP)KICHHE, JIEKAIIEE B OCHOBE PELIEHMUSI), HO IPUCYTCTBYIOT
JIOTUYECKH BEpHBIE MPeoO0pa3oBaHus ¢ UMEIOIUMUCS GopMyliaMu, HalpaBJICHHbIE HA
pelIeHne 3a1auH.

N
B OJTHOM u3 ncxomusix GopMyI1, HEOOXOAMMBIX IS PELICHUs TaHHOM 3a1aun (HTH B
YTBEPKACHHUHU, JISKAIEM B OCHOBE PEIIEHUs ), JOMYyIIeHa OMNOKa, HO MPUCYTCTBYIOT
JIOTHYECKH BEPHBIE MPEOOpa30BaHMs ¢ UMEIOIUMUCS (HOpMyIamMH, HalpaBIeHHbIC HA
pelieHue 3a1auu

Bce cnmydau pemienusi, KOTOpbI€ HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPHUTEPUSIM
BBICTaBJIEHUS OLICHOK B 1, 2, 3 Gamna

Maxcumanvuoiii 6ain
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Padora 1.1 (K1 -0, K2 - 3)

ITo kputeputo 1 — 0 GansoB, Tak Kak B 000CHOBaHUH MPEACTABIEH TOJBKO OJMH AJIEMEHT O PABEHCTBE
HYJIIO CHJIBI PEaKIIMU OMOPBI IPU OTPBIBE TPy3a OT MOBEpPXHOCTU Noiycdeprl. B pabore npeacrasieHo
MIOJTHOE BEPHOE PEIIeHUE, COOTBETCTBEHHO MO KpuTepHio 2 — 3 6ana. Pabora oriennBaercs 3 6aiamu.
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Padora 1.2 (K1 -0, K2 - 2)
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B O6OCHOBaHHH HeBepHO HpI/IBeHeHBI YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I 3aKOHa COXpaHeHI/ISI I/IMHy.]'Ibca nu
3aKkoHa coxpaHeHus sHepruu. [lo xpurepuio 1 — 0 G6amioB. B pemeHun ecth 3amucu Aiis 3aKOHA
coxpaHeHm{ I/IMHy.]'H)CEl, KOTOpBIe HEC COOTBeTCTBYIOT YCJ'IOBI/IIO 3agauyuid U B )IaJ'II:HefIHIeM HC
UCIONB3YIOTCSA. X MOXHO oTHecTH K JMmIHUM 3anucsaMm. [lo kputeputo 2 — 2 Gamra. Pabora
OLIEHHUBAETCS 2 OaJIaMH.
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Padora 1.3 (K1 -0, K2 - 2)

OO0ocHOBaHHME OTCYTCTBYET, COOTBETCTBEHHO, 1o Kpureputo 1 — 0 OamnoB. B pemenun BepHO
3aIrMcaHbl Bce He0OX0AUMBbIE 3aKOHBI. ECTh HEloueT B yKa3aHUU MacChl BO BTOPOM 3aKoHe HpioToHa,
KOTOPBIH MO’KHO OTHECTH K OTMCAaHHIO OYKBEHHBIX 0003HaueHmid. [lo kpureputo 2 — 2 Gamna. Pabora
olLleHUBaeTcs 2 GayiaMu.
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Padora 1.4 (K1 -0, K2 -1)
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B o0ocHOBaHWMM HEBEPHO MPUBEACHBI YCIOBUS NMPUMEHHMOCTH 3aKOHA COXPAHEHHUS HMITYNbCa M
3aKOHA COXPAHEHWs DHEPTUH, HEBEPHO CHOPMYIMPOBAHO YCIOBHE OTPHIBAa Tella OT MOIychepsl,
COOTBETCTBEHHO, 10 Kputeputo 1 — 0 6amoB. B pemeHnn oTcyTCTBYeT 3aKOH COXPaHEHHUsI SHEPTUH

MIPY HAJIMYUH BYX JIPYrux o0s3aTenbHbIX ypaBHeHU. [1o kpureputo 2 — 1 6amn. Pabora onennBaercs
1 Gannom.
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Padora 1.5 (K1 -0, K2 -0)

B o6ocHOBaHMM HEBEPHO MPHUBEJACHBI YCIOBHS TMPUMEHHUMOCTH 3aKOHA COXPAHEHHUS HMITyJbca U
3aKOHA COXPAHEHHUs DHEPIHH, COOTBETCTBEHHO, MO KpuTepuio 1 — 0 GamnoB. B pemieHun 3akoHBI,
HEOoOXOIUMBIC IS PEIICHUsS 3aJadu, 3amucaHbl HeBepHO. [lo kpurepmro 2 — 0 GamioB. PaGora
orenuBaercs 0 6aos.
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3aganue 2

I'py3 maccoii M =800T coenuHéH HEBECOMOW M HEPACTIKUMOMN

HHUTBIO, TIEPEKHHYTOH uepe3 IMIafKuil HeBecOMbIl 00K, ¢ 6pyckom M
maccoit m = 400 r. K aromy Opycky Ha JErKoi npyKuHE )KECTKOCTHIO

k=80 H/M mnoxBemien BTOpod Takoii ke Opycok. JlnuHa m
HepacTsHyToi npyxuubl | =10 cm, ko3ddunmeHT TpeHus rpysa o
noBepxHocTh crona W =0,2. Onpenenure AIUHY MNPYKUHBI IPU
JIBYDKEHUH OPYCKOB, CUUTASL, YTO IIPU STOM JIBH)KEHUH OHA TOCTOSIHHA. m
CrenaiiTe pHCYHOK C YyKa3aHHEM CHJI, JCHCTBYIONIMX Ha TeJa.
ObocHylime nPpUMEHUMOCHIb UCHOJIB3YEMbIX 3AKOHO8 K PeUleHUIo

3a0auu.
Bo3mo:xHoe peneHue
H
1 N
ar
—_—
_I_—>
B — L e
= X
Foo Vg O T,
g mg ‘g
Ey:rﬂ
H
Fynp3
o] |=
m
yV y™d
Oo6ocHoBaHnue

3anady OyJieM periath B MHEPIHUAIBLHOM CUCTEME OTCUETA, CBSI3aHHOM

C TMIOBEPXHOCTHIO cToNa. byaem nmpuMeHsTh U1 rpy30B U Opycka 3akoHbl Hb0TOHA, cripaBesiuBbIe
JUIsL MaTepUaIbHBIX TOYEK, MTOCKOJIbKY Tela JBHXKYTCS IOCTynareiabHo. TpeHuem B ocu OJioKa U
TPEHUEM O BO3]lyX, a TaKXKe Maccoil 010ka MpeHeOpeKEM.

Tak Kak HUTH HEpacTsHKUMa U JUIMHA MPY>KUHBI MIOCTOSIHHA, YCKOPEHUs 000X OpYCKOB M Ipysa
paBHBI 10 MOZYJIIO:

a,|=|d,|=|d;]=a. 1)
Ha pucyHKe IIOKa3aHbl CHJIBL, JE€HCTBYIONIME Ha OPYCKHU U IPY3.

Tak kak OJOK M HUTU HEBECOMBI, @ TPEHHE OTCYTCTBYET, TO MOJYJIU CHJI HATSHKEHHUS HHTH,
JeMCTBYIOIMX HA IPy3 U BEpXHUI OPYCOK, OJTMHAKOBBHI:

Ty =[T2|=T. @

PaBHBI 110 MOJYJIKO M CHJIBI | F yup2 | =| F yop3 |, (3)

TaK Kak Mpy>KUHA JErKasl.

Pemenue

1. 3ammmem BTopoii 3akoH HproToHa B ipoekiusix Ha ocu Ox u Oy BEIOPaHHOM CHCTEMBI KOOPIWHAT.
C yuérom (1)—(3) nomyuum:

Ox: Ma:T—FIp
Oy: N=Mg, ma=mg-T+F

Y mazmg—Fynp.
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2mg—-F,
M+2m -

CI10:XKUB 3TH ypaBHEHHUsI, HAMIEM YCKOPEHHE Tell: a =
2. Cuma tpermst F ;=N =puMg.

mMg 1+ p)

3. U3 nmocnennero ypaBaenus B 1. 1 monmyaum . =m(g —a) =
yp ymm Fy, =m(g-a)=—4=5

Mo sakony I'yka F - =KAl=k(L—1), Torna
ml\/lg(1+u)_01+ 0,4-0,8-10-(1+0,2)
k(M +2m) 80.(0,8+2-0,4)
Otser: L=0,13 m

L=I1+ 0,13 m.

KpnTepnn OICHUBAHUWA BBINTOJTHCHHUSA 3aJaHUSA

‘ BbaJsibl

Kpumepui 1

BepHo 00ocHOBaHa BO3MOXKHOCTh HCIIOJIb30BaHUS 3aKOHOB (3aKOHOMEpHOCTel). B
JAHHOM CIIy4ae: UHePYUAIbHAS cucmema omcyéma, mMooeib MamepuaibHoU mouku,
VCILOBUSL PABEHCBA CUL HAMANCEHUS. HUMell U PAGeHCMed YHpYeux Cuil, paeencmed
YCKOpeHutl meJl

1

B 000cHOBaHMM OTCYTCTBYET OJMH WJIM HECKOJIBKO U3 JIEMEHTOB.
N

B o6ocHoBanuM fomyIieHa omuoKa.
N

O60cHOBaHUE OTCYTCTBYET

Kpumepuu 2

[TpuBeneHo MoNHOE peleHNe, BKIYAIOLIee CIECAYIOLINE JIEMEHTHI:

I) 3anucansl mONOKEHUS TEOPUM U (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
PUMEHEHHE KOTOPBIX HEOOXOAMMO JJIs PELIeHUs 3aJjauyd BhIOpaHHBIM CIIOCOOOM (B
nanHoM cirydae: |l sakon Heromona, 3axon I'vka, 3aKoH mpenusi CKOIbI1CeHUsL),

I1) cienan BepHbI PUCYHOK C YKa3aHUEM CHUJI, ISHCTBYIOLIUX HA TeNa;

IIT) onrcanbl Bce BHOBb BBOAMMBIE B PELLIEHUN OYKBEHHbIE 0003HAUEHUS (PUZNUECKUX
BEJIMYMH (3a uckniouenuem 0003HAUeHUli KOHCMAanm, yKasauHvlx 6 eapuanme KHUM,
0003HAYeHUll  GelUYUH, UCNONbL3YEMbIX 6 YCIO8UU  3a0ayu, U CMAHOAPMHBIX
0603HaAYeHUTl 6EIUYUH, UCNOIb3YEMbIX NPU HANUCAHUU PU3UYECKUX 3AKOHOB);

IV) npencraBiensl  HEOOXOAMMBIE MaTEeMaTHYECKUE TMPEoOpa3oBaHMs M PacyEThI
(TmoJicTaHOBKA YMCIIOBBIX JAHHBIX B KOHEUHYIO (POPMYITY), IPUBOJSLINE K IPABUILHOMY
YHUCIIOBOMY OTBETY (JOIMYCKAeTCsl pELIEHUE «I10 YacTIM» C MPOMEXYTOUHBIMHU
BBIYUCIICHUSIMH);

V) npejcTaBlieH MPaBUIBHBIA OTBET C yKa3aHUEM EIMHHIl U3MEpPeHUs (U3UUSCKOM
BEJIMYUHBI

[TpaBuiibHO 3amMcaHbl Bce HEOOXOAUMBIE MOJIOKEHUS TEOpUH, (HU3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH, U TPOBEAECHBI HEOOXOIMMbIE TPE0OPa30BAHMS, HO UMEETCS OJJUH HITH
HECKOJIBKO U3 CICAYIOIIMNX HEAOCTATKOB.
3amnucu, coorBercTBytonue nmynkram Il u III, npencraBieHs! He B IOJTHOM 00bEME UITH
OTCYTCTBYIOT.

" (UJIN)
B pemenun uMerOTCS JMIIHUE 3alMCH, HE BXOJSIIME B pEHIeHHE (BO3MOXKHO,
HEBEPHBIE), KOTOPBIE HE OTJIEJIEHBI OT PELIEHUS U HE 3a4EPKHYTHI.

N (MJIN)
B HeoOxonuMbIX MaTeMaTHYECKUX MPEOOpPa3OBaHUIX WM BBIYMCICHUAX JOMYIICHBI
OIMOKHU, U (WIM) B MaTeMaTHUYECKUX MpeoOpa3oBaHUSIX/ BHIYUCICHUSIX MPOIMYILEHBI
JIOTUYECKH BayKHbIE LIarH.
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N (MJIN)
OtcyTcTBYeT MyHKT V, iU B HEM JIOMYyIIeHa OMKOKa (B TOM YHCIIE B 3alIHCH €IUHUI]
W3MEPEHHUS BEJTMYUHbI)

IIpencraBieHsl 3a11MCH, COOTBETCTBYIOLIME OAHOMY W3 CIEAYIOIUX CIy4acB.
[IpencraBiaeHbl TOIBKO MOJMOKEHHS U (OPMYIIBI, BRIpaKaronne GU3NIecKue 3aKOHHI,
IPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIsl PEUIeHUs JaHHOW 3a1adM, 0e3 Kakux-Iudo
peoOpa3oBaHuii ¢ UX UCIIOJIb30BaHUEM, HAIIPABJIICHHBIX HA PELICHUE 3a/1a4H.

nim
B pemenun orcyrctByer O/IHA u3 ucxonusix gopmyi, HeoOXoaumas sl peIieHus
JAHHOM 3a7iauu (WK yTBEp)KICHHE, JIe)Kalllee B OCHOBE PELIEHHUs), HO MPUCYTCTBYIOT
JIOTHYECKH BEPHBIE MPeoOpa3oBaHus ¢ UMEIOIUMUCS (HopMyIaMH, HaIlpaBJICHHBIE HA
pelleHue 3a1a4n.

nJjin
B OJTHOU u3 ucxoHsIX (opMyI1, HeOOXOAMMBIX ISl PEIEHHs JAHHOM 3a1auu (MIH B
YTBEPKACHHUHU, JIEKAIIEM B OCHOBE PEILEHUs), JOMYIIEHA OIMOKa, HO IPUCYTCTBYIOT
JIOTMYECKU BEpHbIE IPe0Opa3oBaHus ¢ UMEIOIIKUMUCS (HOopMyIaMH, HallpaBJIECHHbIE HA
pElICHUE 331a4U

Bce cinydaum perieHusi, KOTOpbIe HE COOTBETCTBYIOT BBINICYKA3aHHBIM KPUTEPUIM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6amna

Maxcumanvuviti 6ain
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Padora 2.1 (K1 -1, K2 -3)

111



B 06ocHOBaHMM TTpUBEIEHBI BCE HEOOXOAMMBIE DIIEMEHTHI, COOTBETCTBEHHO, 10 Kputeputo 1 — 1 6a.
B pemienun npuBeeHbI Bce HEOOXOIUMBIE 3aKOHBI, IPECTABIICHBI IPe0Opa30BaHUs, TOITY4EH OTBET,
MpUBEJIeH BepHBIN pucyHOK. [To kputepuro 2 — 3 6amta. PaboTa onennBaetcs 4 6amiamu.
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Padora 2.1 (K1 -0, K2 - 3)
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O6ocHOBaHME OTCYTCTBYET, B COOTBETCTBHH ¢ KpuTepueMm 1 — 0 6amnos. [IpuBeneHo BepHOE pelieHue,
MOJTy4eH BEPHBIH 0TBeT. B cooTBeTcTBUY C KpuTepuem 2 — 3 6ayuia. PaboTa oneHuBaetcst 3 6ayuramu.
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Padora 2.3 (K1 -0, K2 -2)

ObocHOBaHHE OTCYTCTBYET, COOTBETCTBEHHO, Mo Kpureputo 1 — 0 OamnoB. B pemenun BepHO
3amnMcaHbl Bce HEOOXOAUMbIE 3aKOHBI U (OPMYJIbI, HO JIOMYyIIEHa OUIMOKa B MpeoOpa3oBaHUIX, HE
IIPOBE/ICHBI PacyeThl, MMOJIyueH HeBepHbIi oTBeT. Ilo kputeputo 2 — 2 Ganna. Pabora onenuBaercs 2
OatamH.
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Padora 2.4 (K1 -0, K2 -1)

B o6ocHOBaHMM HE yKa3aHbl YCJIOBHE PaBEHCTBAa CWJI HATSHXKEHMS HHUTHU U YCIOBHE PaBEHCTBA
YCKOpEHUH Tel Kak oTaebHbIe d5ieMeHThl. [1o kputeputo 1 — 0 6amios. B pemennn HeBepHO 3anucan

3aKkoH HbIOTOHA IJIs1 OHOTO U3 Tel, COeAUHEHHBIX NpyXuHou. [lo xpureputo 2 — 1 6amn. Pabora
ouenuBaercs 1 0amIom.
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Padora 2.5 (K1 -0, K2 -0)
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B o0ocHOBaHUU OTCYTCTBYET ycJOBHE paBeHCTBa yckopenuii Ten. [lo kputepuro 1 — 0 Gamnos. B
pElIeHNY HeBEPHO 3alMCaHbl 3aKOHBI HpI0TOHA /IS Tel, CBSI3aHHBIX NpykuHOH. [To kputepuio 2 — 0
OayutoB. Padora onenuBaercsa 0 0ayuIoB.
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3aganue 3
[Tap maccoit 1 kr, mo/iBe1IeHHbI HA HUTH JIUHOU 90 ¢M, OTBOAST OT MOJIOKEHUSI PABHOBECHS Ha YTOJl
60° u oTnyckaroT. B MOMEHT pOX0KJIeHHs 11apa 4epe3 MOJIOKEHUE PAaBHOBECUS B HETO MONAJAeT
yJisi, JIETSIIasi HABCTpeUy Iapy, KOTopasi MpoOHUBAeT €ro U MPOAO0KaeT JIBUTaThCS TOPU30HTATIBHO
(cM. pucyHok). Onpenenure MOAY/Ib U3MEHEHUS UMITYJIbCa IyJIH B pe3yJIbTaTe MOMNagaHus B 1Iap, eCiu
OH, TIPOJIOJIXKas IBMYKEHUE B IIPEKHEM HaAIlpaBJICHUH, OTKIOHsIETCs Ha yroi 39°. (Maccy mapa cuurtaTth

HEM3MEHHOM; IMamMeTp mapa — MpeHeOpPEeKMMO MaJIbIM 110 CPAaBHEHHUIO C JUIMHOM HUTH, C0S39° = %)

ComnpoTuBJICHHEM BO3/yXa MpeHeOpedb. QO0CHYlime RPUMEHUMOCHb 3AKOHO08, UCHOJIb3YEMbIX O/
peuienus 3aoauu.

Bo3mo:xHOe PCLIICHUEC

O0ocHoBanme

1. Cucremy otcuéra, cBA3aHHYIO ¢ 3eMJIEN, Oy/ieM CUMTAaTh HHEPLUAIbHOM.

2. Iap u nymo OyaeM cuuTaTh MaTepUAIbHBIMU TOYKAaMH, TaK KaK MX pa3Mepbl Maybl 10
CPaBHEHUIO C JUIMHOW HUTH.

3. Ilpu coynapennu juist cuctemsl «iyis — map» B MCO BbINOTHSAETCSA 3aKOH COXPaHEHUs! UMITYJIbCa
B MIPOEKIUSAX HA TOPU30HTAIBHYIO OCh, TaK KaK BHEITHHE CHJIBI (CHJIBI TSDKECTH M CHJIA HATSHKCHUS
HUTH) BEPTUKAIbHBI.

4. Ilpu OBWOKEHUM IIapa HA HATH BHU3 W BBEPX BHIMOJHSACTCS 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIUH, TaK KaK CONMPOTUBIECHUEM BO3/yXa IO YCIOBHIO 337auydl MOXHO IpeHeOpeub, U pabdora
CHJIBI HaTSDKEHUS HUTH paBHA HYIIO (3Ta CHila B JIOOOH TOYKE TPAaeKTOPUH TEPICHIUKYIISIpHA
CKOPOCTH T€na).

Peinenue
[To 3akoHY coxXpaHEHHMsI MOJTHON MEXaHWYECKOW SHEpruu AJis JBUKEHMsS 11apa BHU3 C BBICOTHI H
MMOJIyYrM:
2
Mu |-H
MgH :T’ e cosoc:T

TakuMm 00pa3oM, CKOPOCTb 1l1apa B HUKHEH TOUKE ero TPAaeKTOPHUH Mepel MonajaHueM B HETo MyJIu:

u= JZgI (1—-cosa).

CoracHo 3aKOHY COXPaHEHHS UMITYJIECA UMEEM:
Mu —my, = Mu'—mo,, rae M 1 m — mMaccsl mapa 1 Iyl COOTBETCTBEHHO.

W3menenne uMItyibca Imyiu:

Ap=mu, —mu; =M (u'-u).
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[[Tap nociie nonafanys B HETO IYJIU MOJYYUT KHHETUYECKYIO SHEPTUI0 U IIOJHUMETCS HAa HOBYIO

BBICOTY, paBHYI0 h. 1o 3aKOHY COXpaHEHHUs MOJHON MEXaHUYECKON SHEPTUU HMEEM:

I2 _
M% = Mgh, rze cosp =¥.

Takum o6pazom, U'= \/Zgl (1— COS B)

B urore umeem:
|Ap|=|M {{[2g1(1-cosa) —\[2g1(1-cosp) }‘ -
:‘1‘(\/2'10-0,9(1—cos60°) ~/210-0,9(1—cos39°) )‘ —1 kr-m/c.

Otser: |Ap| =1 kr-™m/c

KpnTeplm OICHUBAHHWA BBINIOJHCHUSA 3aIaHUSA

| BbaJyibl

Kpumepui 1

BepHo o6ocHOBaHa BO3MOXHOCTH HCIIOIB30BaHUS 3aKOHOB (3aKOHOMEpHoOCTei). B
JTaHHOM ciy4ae: 6b1600p UCO, modenb mamepuaibHOU MOYKU, YCL08US NPUMEHUMOCTU
3AKOH08 COXPAHEHUSL UMNYIbCA U COXPAHEHUS MEXAHUYECKOU IHepUU

1

B 000cHOBaHMM OTCYTCTBYET OJMH WJIM HECKOJIBKO U3 JIEMEHTOB.
nJIn

B o6ocHoBanuM omyIieHa omuokKa.
nJIn

O060ocHOBaHUE OTCYTCTBYET

Kpumepuu 2

|) 3amucanbl MOJOXKEHUS TEOPUM H  (PU3UYECKHE 3aKOHBL, 3aKOHOMEPHOCTH,
IPUMEHEHHE KOTOPBIX HEOOXOAMMO JJIsl PELIEHUs 3a71a4u BRIOpaHHBIM crIocoOoM (B
JTAHHOM CIIy4ae: 3aKOH COXPAHeHUs UMNYIbCad U 3aKOH COXPAHEHUs MEeXaHUudecKoll
oHepauu 05l O8YX CLyYaAes);

II) onucanbl Bce BHOBb BBOJMMBIE B PEIICHUN OYKBEHHbIE 0003HAUEHHs (PU3UUECKUX
BEJIMYMH (30 UCKIIoUeHueM 0003HaA4eHUll KOHCManm, yKasauuvlx 6 eéapuanme KHUM,
0003HAYeHUll  BeIUYUH, UCNOAb3YEMbIX 68 YCI08UU 3a0auu, U CMAHOAPMHBIX
0003HaAYeHUll 8eIUYUH, UCNONIL3YEMBIX NPU HANUCAHUU (PU3UYECKUX 3AKOHOB);

III) mpencraBieHbl HEOOXOOMMBIE MaTeMaTHYEeCKHE MPeoOpa3oBaHUS U PACUETHI
(moACTaHOBKA 4YMCIOBBIX JIaHHBIX B KOHEUYHYIO (GOpMylly), NpPUBOJAIIME K
NPaBUIbHOMY UHCIOBOMY OTBETY (IONYCKAETCs peIIeHHEe «I0 YacTsIM» C
IPOMEKYTOUHBIMH BBIYHCIICHUSMHU );

IV) nmpezcTaBieH npaBUIIbHBIA OTBET C YKa3aHUEM €IUHHUI] M3MEPEHUS (PU3NIECKOI
BEJIMYUHBI

HpaBI/IJ'IBHO 3alluCaHbl BCC HGO6XOHI/IMI)Ie IMOJIOKCHHA TCOPHHU, (1)I/ISI/ILI€CKI/Ie 3aKOHBI,
3aKOHOMCPHOCTH, U IIPOBCACHLI HCO6XOI[I/IMBIC Hp606pa30BaHI/IH, HO HMMCCTCA OJHH
HJIM HECCKOJIBKO U3 CIICAYIOMINX HEAOCTATKOB.

3anucu, COOTBETCTBYIOIME MYyHKTY II, mpenacTaBieHbl HE B MOJTHOM OOBEME WIIH
OTCYTCTBYIOT.

U (NJIN)
B PEIICHUN HWMCIOTCA JIMOIHKUE 3alluCh, HE BXOOAIIMC B PCIICHUC (BOSMO)KHO,
HEBEPHBIE), KOTOPHIE HE OT/ICIICHBI OT PEIICHUS U HE 3a4EPKHYTHI.

n (MJIN)
B HeoOXoaMMBIX MaTeMaTHYEeCKHX MPEoOpPa30BaHUAX WM BBHIYHUCICHUSX JOMYIICHBI
ommOKH, U (WIM) B MaTEMaTHYECKUX MPEOoOPa30BAHMIX/BBIUNCICHUSAX TPOITYIICHBI
JJOTUYCCKHU BAXHBIC 1Iaru.
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n (UJIN)
OtcyrcTByet nyHKT |V, unu B HEM nonynieHa omuoKa (B TOM YHCIIE B 3allUCH €TUHUIL
W3MEPEHHUS BEJTMYUHbI)

IIpencraBieHsl 3a11MCH, COOTBETCTBYIOLIME OAHOMY W3 CIEAYIOIUX CIy4acB.
[IpencraBiaeHbl TOIBKO MOJIOKEHUS U (OPMYIIBI, BRIpaKaromue (Gpru3ndeckie 3aKOHbI,
IPUMEHEHHE KOTOPBIX HEOOXOJUMO Ul pelleHMs JaHHOW 3ajgauu, 0e3 Kakux-1udo
peoOpa3oBaHuii ¢ UX UCIIOJIb30BAaHUEM, HAIIPABJIICHHBIX HA PELLIEHUE 3a4a4U.

NI
B pemenuu orcyrcrByer O/ITHA u3 ncxomnsix Gopmys, HeoOXoaumasi sl peIeHHs
JTAaHHOM 3a/1auM (WM YTBEP)KICHUE, JIeXkKalllee B OCHOBE PEILEHHs), HO IPUCYTCTBYIOT
JIOTHYECKHU BepHBIE IPeoOpa30BaHus ¢ UMEIOUIMMHUCS (HOpMYIaMH, HApaBJICHHBIC Ha
pellIeHue 3a1a4u.

N
B OJTHOM u3 ncxomseix GopMyI, He0OXOIMMBIX JUIS PEIIEHHs TaHHOH 3a1a4u (HIx
B YTBEP)KJICHHH, JIEXKAILIEM B OCHOBE PEILIEHNU ), AOIYILEHA OINOKa, HO IPUCYTCTBYIOT
JIOTMYECKHU BepHbIEe IPeoOpa3oBaHus ¢ UMELMMHCS (HOopMyIaMH, HAallpaBJIEHHbIE Ha
pElICHUE 331a4U

Bce ciyuan pereHusi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM KPHUTEPUAM
BBICTABJIEHUS OLIEHOK B 1, 2, 3 6amna

Maxcumanvuviu 6ain
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Padora 3.1 (K1 -0, K2 -2)
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B o6ocnoBanuu otcyTcTBYIOT BEIOOpP CO, Hcmonp30BaHNE MOIEIH MaTepUaTbHONW TOUKH, YCIOBHUE
MIPUMEHUMOCTH 3aKOHa coxpaHeHus ummyinbca. [1o kputepuro 1 — 0 6amwmoB. B pemenun ponymena
omurOKa B MaTEMAaTUYECKUX MTPEOOPa30BaHUAX MPH MOTyYEHUU KOHEYHON POpPMYIIBI 11 U3MEHEHUS

HUMITYJIbCa, YTO MPHUBEIIO K HEBEpHOMY OTBeTy. [1o kputeputo 2 — 2 Oamna. PaboTa onenuBaercs B 2
Oauia.
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Padora 3.2 (K1 -1, K2 -3)
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B o6ocHoBaHMM mpuBeneHBl Bce HeoOXoaumMble 3eMeHThl. [1o kpureputo 1 — 1 Gann. B pemenun
BEPHO 3alMCcaHbl BCE HEOOXOMMBIE 3aKOHBI, TPOBEIEHBI NMPeoOpa3oBaHUsI M pacyeThl, MOTydYeH
BepHbIit oTBeT. 1o kputepuro 2 — 3 6amna. Pabora onenuBaercs B 4 6anna.
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Padora 3.3 (K1 -0, K2 -2)

O6ocHoBanue orcyrcTByeT. [lo kpureputo 1 — 0 GannoB. B periennn 3amuicanbl Bce HEOOXOAMMBIE
(hopMyITBI, HO IPUCYTCTBYIOT HEOYETHI B MATEMATUUECKHUX TTPEOOPa30BaAHUAX (BEKTOPHBIC BETUIHHBI
MIPUPABHUBAIOTCS YHCIIOBBIM 3HaUEHUSIM Benu4uHbl. [lo kputeputo 2 — 2 6amna. PaboTa onienuBaercs
B 2 Gaina.
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Padora 3.4 (K1-0,K2-1)

B o6ocHOBaHMM OTCYTCTBYET yCIOBHE MPUMEHEHHSI 3aKOHA COXPaHEHHUs MeXaHndeckoil snepruu. [1o
kputepuio 1 — 0 6amioB. B peniennn HeBepHO 3anucaH 3aKOH COXPaHEHHsI HMITYJIbCa, HO €CTh BEPHbIE
(dbopMysbl Ui 3aKOHA COXPAaHEHMs PHEPTUU U M3MEHeHUs mmnynbca. Ilo xpurepuio 2 — 1 Gam.
Pabora onienuBaetcs B 1 Gaii.

128



21

3.5. [Ipumepsl oyeHUBAHUS YeabIX pab6om

Bapuant
Kpurtepuu oneHuBaHus 321aHNH ¢ Pa3BEPHYTHIM 0TBETOM

Tpu napamienbHbIX JJIMHHBIX NPSAMBIX MNPOBOAHWUKA 1, 2 W 3 pacmoyioKeHbl Ha
OJINHAaKOBOM PACCTOSIHUU a JIpYyT OT Apyra (cm. puc. 1 u 2). B kaxaoM npoBOAHHUKE
POTEKAET IEKTPUUECKUM TOK cuiioit |: B mpoBogHMKax 1 1 3 — B 0JIHOM HaNpaBJICHUH,
a B TIPOBOAHMKE 2 — B NPOTHUBOMNOJOXKHOM. Ormpenenure HaIpaBJICHHUE
PE3YJAbTUPYIOLIEH CUIIbI, JEUCTBYIOMIEN HA TPOBOAHUK 1

CO CTOPOHBI TPOBOHUKOB 2 1 3. Caenaiite puCyHOK Ha OJaHKE OTBETOB HAa OCHOBE PUC.
2, yKa3zaB B 00J1aCTU TPOBOJHUKA 1 BEKTOPHI MATHUTHON MHAYKIIUH TOJIEH, CO3TaHHBIX
MPOBOAHUKAMU 2 U 3, BEKTOP MAarHUTHOW MHAYKIUUA PE3YJbTUPYIOIIETO MAarHUTHOTO
MOJsi U BEKTOp pe3yibTUpyloled cuiibl. OTBET MOSICHUTE, OMUpPasCh Ha 3aKOHBI
AIEKTPOANHAMHUKHU.

Bo3moskHOe pelieHue
1. Ha mpoBogHuk 1 CO CTOPOHBI MPOBOJAHUKOB 2 U 3 JIEUCTBYET PE3yJIbTUPYIOIIAS
CHWJIa, HaIlpaBJEHHAsl TOPU30HTAIBHO BJIEBO (CM. pUCYHOK).
2. Bokpyr mpoBOJAHUKOB C TOKOM 2 W 3 BO3HHUKAIOT MArHUTHBIE MOJSA, JUHUAU
WHIYKIIMU KOTOPBIX SIBISIFOTCS OKPY>KHOCTSIMU. HampapiieHue JIUHUN WHAYKIUU
MarHUTHBIX TOJIed OMpeNeNsaeTcsl MpaBWIOM OypaBuuKa (CM. PUCYHOK). BekTtop
MarHUTHOW MHAYKIMU PE3yJbTUPYIOIIETO0 MAarHUTHOTO TOJIsl B 00JIaCTH MTPOBOAHUKA

1 onpenensercs npuHuunom cynepnosuuuu: B,, =B, + B;, rne B,

—

U B, — BEKTOpBI MHIYKIIMM MarHUTHBIX IOJIEW, CO3JaHHBIX ITPOBOAHMKAMU 2 U 3.

[TockoJibKYy MPOBOJHUK | HAXOAUTCA HA OJJMHAKOBOM PACCTOSIHUU d OT KaXKJI0TO
U3 MPOBOJHUKOB 2 U 3 ¥ MO MPOBOJHHUKAM MPOTEKAIOT TOKU OJMHAKOBOW CHIIBI, TO

8J-B-e.
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3. U3 reomeTpu4eCcKUX MOCTPOCHUM BUAHO, YTO YroJl MexAy BekTopamu B, m B,

cocrapuser 120°, a 3maunt, o=60° . CremoBaTenabHO, BEKTOP MHIYKIUH
Pe3yNbTHPYIONIEr0 MArHUTHOTO MOJs B,, , CO3JaHHOrO MPOBOAHMKAMH 2 H 3,
HaIpaBJIeH BEPTUKAJIbHO BBEPX (CM. PUCYHOK).

4. Co CTOpOHBI PE3YJIbTUPYIOLIETO MATHUTHOTO OIS I§23 Ha MPOBOJHUK | ¢ TOKOM

neWictyer cuna Amnepa F,j,

pyku. TakuM o0pa3om, pe3yJbTUpYyIoLas CHiIa, 1eHCTBYIOIIAs
Ha MPOBOJIHUK | CO CTOPOHBI NPOBOJIHMKOB 2 U 3, HANIPABJIEHA TOPU30HTAIIBHO BIIEBO

HaIIPaBJICHUE KOTOPOU ONPEAENSAETCA IPABUIIOM JIEBOU

KpnTeme OICHUBAHWA BbINNOJHCHHUA 3aJaHUA banuabl

[IpuBeneHO MOJIHOE NPAaBWIBHOE PEUICHHUE, BKIIKOYAKOLIEE ITPABUIIbHBIN 3
OTBET (B JTAaHHOM cliy4ae: 7. /) ¥ UCUEPIIBIBAIOIINE BEPHBIC PACCYKICHHS C
MPSIMBIM YKa3aHHUEM HaOJII01aeMbIX SIBJICHUI U 3aKOHOB (B JIaHHOM CJIyYae:
KapmuHa JUHUL UHOYKYUU MASHUMHO20 NOASA  OJAUHHO20 NPAMO20
NPOBOOHUKA C MOKOM, NPUHYUN CYNEPNOZUYUU MASHUMHBIX NOJ€ll, NPAGUILO
bypasuuxa, cuna Amnepa, npasuio a1eou pyKu)

JlaH npaBUIIbHBII OTBET, U PUBEIECHO 00BSICHEHUE, HO B PEILICHUN UMEETCS 2
OJIH WJIM HECKOJIBKO U3 CIIEAYIOIINX HETOCTATKOB.

B oObsicHeHUMM HE yKa3aHO WJIM HE HMCIOJIB3YETCS OJHO U3 (PU3MYECKUX
SIBJICHUI, CBOMCTB, ONpENENIeHWH WIM OAWH H3 3aKoHOB ((opmyn),
HEOOXOJMMBIX IS TIOJHOTO BepHOTO OOBsACHeHHs. (YTBEpKICHUE,
JeXaliee B OCHOBE OOBSCHEHHWS, HE TMOJKPEIJIEHO COOTBETCTBYIOIINM
3aKOHOM, CBOMCTBOM, SIBJIEHUEM, ONPEIAECICHUEM U T.II.)
N (UJIN)

VYka3zaHbl Bce HEOOXOAUMBIC I OOBSICHEHUS SBJICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO B HUX COJICP>KUTCS OJTUH JIOTUYECKUN HEAOUET.
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N (UJIN)
B pemieHun wuMeroTCs JMIIHWE 3alUCH, HE BXOSIIME B pEIICHUE
(BO3MO>XHO, HEBEPHBIE), KOTOPHIE HE OTJEICHBI OT PEIICHUS
U HE 3a4EPKHYTHI.

N (UJIN)
B peliennn vMeeTcsi HETOUHOCTh B YKa3aHMM Ha OJHO U3 (DPU3UYECKUX
SIBJICHUI, CBOWCTB, OTpEICICHUHN, 3aKOHOB ((popMyIT), HEOOXOIUMBIX ISt
MOJTHOTO BEPHOT'O OOBSICHEHHUS

[IpencraBieHO pemieHWe, COOTBETCTBYIOUIEE OMAHOMY W3 CIEAYHOIINX 1
CIIy4aeB.
JlaH npaBWIbHBIN OTBET HA BOMPOC 3aJIaHUS, U IPUBEAECHO OOBICHEHUE, HO
B HEM HE yKa3aHbl J[Ba SABJICHUS WIH (U3UUYECKUX 3aKOHA, HEOOXOIMMBIX
JUTSl TIOJTHOTO BEPHOTO OOBSICHEHUSI.

nim
VYka3zaHbl Bce HEOOXOAUMBIE JII OOBSICHEHUS SBJICHUS U 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOIIHNECS PACCyKICHUS, HAIIPABIICHHbBIC
Ha MOJYYEHHE OTBETA HA BOIIPOC 3aJ]aHUsl, HE IOBEICHBI O KOHIIA.

nim
VYka3zanbl Bce HEOOXOAMMBIE IS OOBSICHEHMS SIBJICHUS U 3aKOHHBI,
3aKOHOMEPHOCTH, HO UMEIOIIHNECS PACCYKICHUS, TPUBOSIINE
K OTBETY, COAEPKAT OMIUOKH.

NJIN
Vka3zaHel He Bce HEOOXOAUMBIC T OOBSICHEHUS SBJICHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCSI BEPHBIE PACCYKJICHUS, HAITPABJICHHbBIC
Ha peIlIeHue 3a7a4u
Bce caydam penieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEyKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHUS OIIEHOK B 1, 2, 3 Gaya

22

Maxcumanvruiii 6ain 3

[Toe3n Tporaercst OT CTaHUUU M HAOMPAeT CKOPOCTb, ABUTAsACh PABHOYCKOPEHHO IO
PSMOJIMHEWHOMY T'OPU30HTAJIBHOMY ITYTH JKEJIE3HOW JNOPOTH. Y BEIIMUEHUE CKOPOCTH
Moe3Jia Ha MEepBOM KuJoMeTpe myTu coctaBwio 10 m/c. Onpenenute BpeMsi pa3roHa
N0€3/1a, ECJIM JJIMHA YYacTKa, HA KOTOPOM IOE3]T YBEJIMYUBAET CBOK CKOPOCTh, paBHa 4
KM.

Bo3moxkHOe pelienue
1. BeibepeM cucTemMy OTCuéTa «Kejne3Has J0poray, HanpaBuB ocb OX BAOJb 10pOrU
10 CKOPOCTH JIBUKEHHUS I10€3/1a ¥ ITPUHSB 32 HAYaJI0 OTCYETa BpEMEHU MOMEHT Havasa
JIBUKEHHUS TT0€3/1a OT CTAHLIMH.
2. Bpemst pasrona t onpeaenum, mojiab3ysich BBIPAKEHUEM TSI TIEPEMEIICHUS S TIPU
PaBHOYCKOPEHHOM JIBUKCHUU, IPUHSAB BO BHUMAHUE HYJIEBYIO HAYaJIbHYIO CKOPOCTb:

S—a—t2 oTKkyna t= é
g 7 MY a’
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I7ie a — MPOEKIUsl YCKOpEeHHs moe3aa Ha ock OX.
3. Tak KaKk Ha MEPBOM KWJIOMETPE MYTH S1 MOE3]] PA3rOHSIICS C TEM K€ YCKOPEHHUEM d,
YTO 1 Ha BCEM ITyTH, TO HAMJIEM €ro, 3Hasi MPUOOPETEHHYIO K KOHILY IEPBOTO KMUJIOMETpPa

CKOPOCTh V.

2 2
1y L

S, =—,OTKyJa a=—.
to2a’ 2s,

4. Tloncrasus (3) B (2), HAX0AMM UCKOMOE BpeMsl pa3roHa:

t= gafsl S = %\/1000 -4000 =400c.
v

OtBeT: t =400 C

KpHTepI/II/I OIICHUBAHUSA BbINNOJHCHUSA 3alaHUA banabl

[IpuBeaeHO MOTHOE PELICHNE, BKIOYAIOIIEE CIEAYIOIIUE DIEMEHTHI: 2
|) 3anricanbl TOJIOXKEHHS TEOPUU B (PU3UICCKUE 3aKOHBI, 3aKOHOMEPHOCTH,
OPUMEHEHUE KOTOPBIX HEOOXOAMMO Ji PEIIECHUs 3aJaud BbIOPaHHBIM
crioco0oM (B JTaHHOM cilydae: ghopmynsl 01 onpeoesieHusi nepemeujeHus
npU PABHOYCKOPEHHOM OBUNCCHULL);

I1) onricanbl Bce BHOBb BBOJIUMBIC B PEIICHHU OyKBCHHBIC 0003HAUCHHS
buznuecKkux BEIMYUH (3@ UCKTIOYeHUeM O0003HA4eHUll KOHCMAHM,
yKasauHwlx 6 éapuanme KHM, ob6osnauenu, ucnonbsyemvix

8 YC08uU 3a0a4u, U CMAHOAPMHBIX 0003HAYEHUU 8eTUYUH, UCNOTb3)YEMbIX NPU
HANnUCanuu hu3u4ecKux 3aKoHoes),

[11) mpencTaBiieHbl HEOOXOIMMBIE MAaTEMAaTHUECKUE MPEOOPA3OBAHMSI

U pacyéThl (MOJCTAHOBKA YMCIIOBBIX JAHHBIX B KOHEUHYIO (QopMyiy),
IPUBOJAIINE K MPABUIHLHOMY YHCIOBOMY OTBETY (JOIMYCKAETCs pEIIeHHE
«I10 YacTsAM» C MPOMEKYTOUHBIMHU BBIYUCIICHUSIMU);

IV) npencraBieH npaBWIBHBIA OTBET C YKa3aHHEM CIUHHII U3MEPCHHS
VICKOMOW BEJTUYUHBI

[IpaBrIIBHO 3amKCaHbl BCe HEOOXOAUMBIE MOJIOKEHUS TEOPHH, (PU3HUECKUE 1
3aKOHBI, 3aKOHOMEPHOCTH, ¥ MPOBEICHBI MPE0Opa30BaHMs, HAIIPABIICHHBIC
Ha pelieHrue 3aJadd, HO MMEETCS OJMH WIIM HECKOJBKO M3 CIICIYIOIINX
HEJIOCTATKOB.

3anucu, COOTBETCTBYIOIIME MYHKTY I, mpeacTaBieHbl HE B TOJIHOM 00bEME
WJIA OTCYTCTBYIOT.

N (UJIN)
B pemeHnn wuMEOTCS JIMIIHUE 3allMCH, HE BXOIAIIME B pELICHUE
(BO3MO>XHO, HEBEPHBIE), KOTOPHIE HE OTAEJIECHBI OT PELICHUS
Y HE 3a4E€PKHYTHI.

" (UJIN)
B HeoOxoauMbIX MaTeMaTHUYecKuX NMpeoOpa3oBaHUSIX WM BBIYMCICHUSIX
JOMYIIEHbl OMUOKK, U (WIM) B MaTeMaTUYECKUX TPeoOpa3zoBaHUsIX/
BBIYMCJICHUAX ITPONYILEHBI JOTUYECKU BAKHBIC LIATH.

1 (MJIN)
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OtcyrcTByeT myHKT |V, unu B HEM nomyiieHa omuOka (B TOM YHCIIE
B 3aITMCH €IMHUIl U3MEPECHVSI BEIINIMHBI )

Bce cimywam pemieHHs, KOTOpbIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM 0
KPUTEPHUSIM BBICTABJICHHUS OIICHOK B 1 miu 2 Gania

Maxcumanvuviii 6ann 2

Ha mudpaknuonnyto pemérky, nmeronryto 500 mTpuxoB Ha 1 cM, magaeTt mo HopMaiu
napajuie’bHbld My4oK Oesoro ceta. Mexay pemeéTKkoil M 3KpaHOM BIUIOTHYIO K
pelmIéTKe pacroyioKeHa JMH3a, KOoTopas (OKyCHUpyeT CBeT, MPOXOSIIMiA uepe3
pem€TKy, Ha 3kpaHe. Uemy paBHO pacCTOSIHME OT JIMH3bl 10 3KpaHa, €Clid LIUpHHA
CIIEKTpa BTOPOro MOpsiAKa Ha dKpaHe paBHa § cM? JlnuHbI KpacHOU U (uoIeTOBOM
CBETOBLIX BOJH COOTBETCTBEHHO paBHbl 8107 M m 4107 m. Cumrats yrom ¢
OTKJIOHEHHUS JTydel pem€TKON MallbIM, TaK 4TO SInQ ~tge =~ .

Bo3moskHOe pelieHue

B} | 107 .
Hepuox nudpaknuonHoi pemétkn d =—="——=2.10"m.
N 500
B cooTtBetcTBHE ¢ hopmymoit miist qudpakimornHon pemérku d sing =kA makcumym
JAHHOTO TOpsIKa B CHEKTpe OyneT HaOMIoNaThCs MOJA YIJIOM K HampaBIICHUIO

TaJIafoIIero cBeTa, KOTOPBI onpeessiercs mo Gopmyse Sin ¢ = i

. X
Tak Kak 1o ycloBUIO sinQ~tge, TO L = 9 r7ie X — paccTosiHUE OT LIEHTpa IKpaHa
JI0 MAKCUMyMa JaHHOTO MOpsiAKa, L — paccTossHuEe OT JTUH3BI 0 dKpaHa.

kL
CrnenoBaTenbHO, IIMPUHA CIIEKTPA BTOPOTO Mopsiaka AX = F(?x@ — 7»(1)) :

Ax-d 0,08-2-107
= =2M

OTcroma HaXx0oIUM PACcCTOSIHHUE 10 dKpaHa: L =
P b kK(hg—2,) 2-4-107

OrBer: L=2 ™
Kpurtepuu onieHuBaHusi BLINOJHEHUSsI 32/ IaHUSA Bamwabl
[IpuBeneHO MOTHOE PEIICHHE, BKIIIOYAIOIIEe CIASTYIONTNE SJIEMEHTHI: 2

|) 3ammcanbl MOJI0KEHUS TEOPHH M (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMCHEHUE KOTOPBIX HEOOXOIMMO JJISi PCIICHMS 3aJayd BHIOPAHHBIM
cocoboM (B MTaHHOM cllydae: ¢hopmyna O0as onpeoeienus nepuooa
OUGpPakyuoHHoU peutémku, Gopmyna OUGpPaKyuoHHoU peuémsu);

I1) onucanbl Bce BHOBb BBOAMMBIE B PELICHHH OYKBEHHBbIC 00O3HAYCHHUS
GU3NYECKUX BEIWYMH (3a UCKIIOUeHueM 0003HaA4eHUull KOHCMAHM,
yKasauHwix 6 eapuanme KUM, 0603nauenutl, ucnonvsyemvix

8 YCII08UU 3A0a4U, U CMAHOAPMHBIX 0003HAUEHUL BETUYUH, UCNOIb3YEeMbIX NPU
HANUCAHUU (PUSUHLECKUX 3AKOHOB);
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I1l) mpencraBneHbl  HEOOXOAMMBbIE  MaTeMaTHYECKHE  MPEOOpa3oBaHUs
U pacuéThl (MOJCTAHOBKA YHCJIOBBIX JaHHBIX B KOHEYHYIO (opMmyiy),
TPUBOJIAIIINE K TIPABHIILHOMY YHCIIOBOMY OTBETY (JIOITyCKAETCs PEIICHUE «II0
JacTsIM» C TIPOMEKYTOYHBIMH BBIYUCIICHUSMHU );

IV) npeicraBieH NpaBWIbHBIA OTBET C yKa3aHHUEM CIUHMII W3MEPCHHS
MCKOMOI BEJTUYHHEI

[TpaBriIbHO 3amMCaHbl BCE HEOOXOIMMBIE MOJIOKEHUS TEOPUH, (PU3NUecKue
3aKOHBI, 3AKOHOMEPHOCTH, U MPOBEJIEHBI TPeoOpa30BaHusl, HAIIPABICHHbBIE
Ha pELIEHHE 3a7a4d, HO MMEETCS OJMH WIM HECKOJBKO U3 CIENYIOLIMX
HEJO0CTaTKOB.

3anucu, coOTBETCTBYIOLIME MyHKTY 11, mpeacTaBieHsl He B NOJHOM 00bEME
WJIU OTCYTCTBYIOT.

N (MJIN)
B pemenun wuMeOTCS JMIIHUE 3alUCH, HE BXOASIIME B pEUICHHE
(BO3MOKHO, HEBEPHBIE), KOTOPBIE HE OTJEJIECHBI OT PELICHHUS
U HE 3a4€PKHYTHI.

N (MJIN)
B HEOOXOMMMBIX MaTeMaTH4ecKuX MpeoOpa3oBaHUAX WM BBIYUCICHHUSIX
JOMYILEHbl OMMOKM, W (WIM) B MaTeMaTHYECKUX MpPeoOpa3oBaHUIX/
BBIYHMCIICHUSX TIPOIYIIEHBI JIOTHUECKH BayKHBIC IITaTH.

N (MJIN)
OtcyrcrByer nyHkT |V, win B HEM nomynieHa omuOka (B TOM 4HCTE
B 3aIMCH €IMHUIl U3MEPEHUSI BEIINYNHBI)

Bce cimydyanm pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKA3aHHBIM
KPUTEPHUSIM BBICTaBJICHUS OIICHOK B | mim 2 Gaia

24

Maxcumanvruiit 6ain

B ropu3oHTanbHOM NIUIMHAPUYECKOM COCYJZI€, 3aKPHITOM MOPIIHEM, HAXOJIUTCA
ONHOATOMHBIN MAeanbHbI ra3. IlepoHauanbHOE maBueHue Traza Pp=4-10°Ila.
Paccrostaue ot mHa cocyma mo mopiHsa L = 30 cm. [lmomaas momepeyHoro cedeHus
nopmHs S = 25 cm?. B pesynbraTe MEAJIEHHOTO HATPEBAHMS T'a3a MOPHIEHb HEKOTOPOE
BpeMsi TIOKOWJICS, a 3aTeM MeJIJIeHHO cABUHYJcs Ha pacctossHue X = 10 cm. Ilpu
JBIDKCHUU TIOPIIHS HAa HEr0 CO CTOPOHBI CTEHOK COCyAa JACHCTBYET CUJla TPEHUS
BenmmauHoM Frp = 3-10% H. Kakoe KOMMYECTBO TEMIOTHI MOIYYMII I'a3 B TOM npouecce?

C‘H/ITaTB, 4YTO COCYya HAXOAUTCS B BaAKyyMC.

Bo3moskHoe pelienue

1. TlopuieHs OyeT MEIJIEHHO JBUTATHCS, €CJIM CHUJIA JIaBJICHUS
raza Ha MOpIIEHb U CUJIa TPEHHUSI CO CTOPOHBI CTEHOK COCYJla

YPaBHOBECAT JIpyT Apyra: P,S =F,

BRGNS

F
OTKYZa py = STp =12-10° ITa > p;.
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2. IlooToMy py HarpeBaHUM ra3a MOPLIEHb OyIET HEMOIBUKEH, TI0KA JIaBJICHHUE Ta3a
HE JOCTUTHET 3Ha4YeHHd pp;. B O5TOM mpolecce COINMacHO NEpBOMY Hayaiy
TEPMOJMHAMMKH a3 MOIy4aeT KOJIU4eCTBO TemIoTel Q, =U, —U.,.

3aTeM MOpIIEHb OyIeT COBUraTbCs, yBEIMUYMBas OOBEM rasa, MpH MOCTOSHHOM
JasjieHud. B 5TOM 1poriecce ras COrJacHO IMEPBOMY Hadally TEPMOAMHAMUKU
HOJIy4aeT KoIu4ecTBo TemnoTl Q,, = (U, -U,) + A,,.

3. B nporiecce HarpeBaHus ra3 MOJYYUT KOJIUYESCTBO TEILIOTHI
Q=Q,+Qyp=U;-U)+p,Sx=U,;-U,)+ FTpX-

4. BHYTpeHHSISI HEPIUs OJHOATOMHOTO HJCALHOIO Taza (¢ yd4éToM ypaBHCHHUS
Knaneiipona — Menneneesa P,V = p,LS =VvRT)):

U,= ngTl :% P;SL — B HaYaIBHOM COCTOSIHUH;
U,= %\/RT3 :% p,S(L+X)= % F,,(L+X) — B KOHEYHOM COCTOSIHUH.

5. U3 1. 3, 4 monmyyaem:

_5 3 _5 3 - _
Q—EFTPX+§(FW— pIS)L_§-3-103-o,1+§(3-1o3—4.1o5-25-10 *)-0,3=

=1,65 x/[x.
Otset: Q = 1,65 kJIx

Kpurepuu onieHuBaHus1 BHINOJHEHHUSI 32IaHUSA Banbl
[IpuBeneHO MOTHOE PEIICHHE, BKIIOYAIOMIEE CICIYIONTNE DICMECHTHI: 3

|) 3anmcaHbl OJI0KEHUS TEOPUHU U (PU3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHUE KOTOPBIX HEOOXOAWMO IS PEIICHUs 3aJa4yl BBIOPaHHBIM
crnocoOoM (B JTaHHOM Cly4ae: 6wlpadiceHue OJisi GHYMPEHHel IHepeuu
00OHOAMOMHO20 UOCANbHO20 2a3d, C6A3b MedcOy CUIOU U OasleHueM,
sblpadicerue 0isi pabomul 2aza U Nepeoe Hauai0 MepMOOUHAMUKLL);

Il) onucanbsl Bce BHOBb BBOJUMBIC B PEIICHUN OYKBEHHBIE 0003HAUYCHUS
bu3nUecKux BENUYUH (3a UCKIIOYeHUeM O0003HAYEeHUl KOHCMAHM,
ykazanuwvix 6 éapuarme KUM, o603nauenuil, UcCnonwb3yemvix 6 ycio8uu 3a0a4u,
U CMAHOApPMHLIX O0DO3HAYEHUU 6eIUYUH, UCNONb3YeMbIX NpU HANUCAHUU
PusuUecKux 3aKoH08);

I11) mpoBeieHbI HEOOXOMMBIC MaTEMATUYECKHE TPeoOpa3oBaHuUs

U pacuéThl, MPUBOASAIINE K MPABUIIBHOMY YHCIIOBOMY OTBETY (IOMMyCKaeTCs
PEIICHUE «IT0 YaCTSIM» C TPOMEKYTOUHBIMU BBIYUCIICHUSIMH ),

IV) npencraBneH npaBuiIbHBIA OTBET C YKa3aHMEM €IMHUI] U3MEPEHUS
MCKOMOM BEJIMYHUHBI

[IpaBubHO 3anKMcaHbl BCE HEOOXOIMMBIE TIOJIOKEHUS TEOPUH, PU3HUECKHE 2
3aKOHbI, 3aKOHOMEPHOCTH, U MPOBEJIEHBI HEOOX0AMMbIE MpeoOpa3oBaHus,
HO MMEETCS OJJMH WJIM HECKOJIBKO U3 CIIEIYIOLIUX HEIOCTATKOB.

3anucu, COOTBETCTBYIOLIME MYHKTY I, mpecTaBieHbl He B MOJIHOM 00bEME
WUJIU OTCYTCTBYIOT.
N (UJIN)
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25

B pemenun wumeroTcs JUIIHUE 3alMCH, HE BXOJAIIME B pPEIICHHUE
(BO3MO>XHO, HEBEPHBIE), KOTOPHIE HE OTJECICHBI OT PEIICHUS
U HE 3a4EPKHYTHI.

N (UJIN)
B HeoOXoIuMbIX MaTeMaTUYECKUX MPeoOpa3OBAHMSIX WM BBIUUCICHUSX
JTONYIICHbl OIMOKK, | (MIM) B MaTeMaTUYeCKUX MpeoOpa3zoBaHUIX/
BBIUHCIICHHUSIX MIPOMYIEHBI JOTHYECKH Ba)KHBIC IIATH.

N (MJIN)
OtcyrerByet nyHKT |V, i B HEM onyieHa omuoKa (B TOM YHCIIe
B 3aIIMCH €IMHULl U3MEPEHUsI BEJINYNHBI)

[IpencraBiieHbl 3amMCH, COOTBETCTBYIOIIME OAHOMY W3 CIEAYIOIIUX
CJIy4aes.
[IpencraBiaeHbl  TOJNBKO TOJOXKEHUS U (OPMYJIbl, BbIpa)arouue
(¢u3nyecKkue 3aKOHbI, IPUMEHEHHE KOTOPHIX HEOOXOIWMO M JIOCTAaTOYHO
JUIsL peuleHMs] JaHHOM 3ajaud, 0e3 Kakux-Imubo MpeoOpa3oBaHUN € HX
VCITOJIb30BAaHUEM, HAIIPABJIICHHBIX HA PELICHUE 3aa4H.

NI
B pemennn otcyrctByer OJIHA u3 ncxonusix ¢popmyii, HeoOxoaumas 1Jis
pelIeHus JaHHOU 3a1auu (MIIH YTBEPKIAECHHE, JIEIKAILEee B OCHOBE PEILICHNU),
HO MPUCYTCTBYIOT JIOTUYECKU BEPHBIE TPEOOPA30BaHUS
C UMeroImMMucs (popmMysiaMu, HaIlpaBJIEHHbIE HA PEIICHHE 3a4aUU.

N
B OJTHOM w3 ucxomHbIX (opMyl1, HEOOXOIMMBIX JUIS PEIICHHs JAHHOM
3alayu (WM B YTBEP)KIEHUH, JIEKALIEM B OCHOBE PEIICHMs), JOMylIeHa
omrOKa, HO MPUCYTCTBYIOT JIOTUYECKH BEPHBIEC MPE0oOpa30BaHUS
C UMerIMMuUcs (GopMyJiaMy, HalpaBJIEeHHbIE HA PELICHHUE 3a/1a4H

Bce ciyyam peiieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIIECYKAa3aHHBIM
KpUTEPHUSIM BBICTaBJICHUS OIICHOK B 1, 2, 3 Gana

Maxkcumanvroi 6ann

JIBe OombIIMe MapaiieabHble BEpTUKAIbHbBIC TUIACTHHBI U3 AUDJIEKTPUKA PACIIOIOKEHBI
Ha paccrosauu d=5cM gpyr or apyra. I1acTUHBI PaBHOMEPHO 3apsHKEHBI
Pa3HOMMEHHBIMU 3apsgaMu. Moayib HanpsOKEHHOCTH TMOJSI MEXKIY IUIACTUHAMU

E=6-10° B/m. Mexnay mniacTHHaAaMHU, HAa PAaBHOM pACCTOSSHUM OT HHX, HOMEIIEH

MasleHbKUii mapuk ¢ 3apsgoM Q =5-10""Kn u Maccoif M =3-107°r. Ilocne Toro kak

IIIApUK OTITYCKAIOT, OH HAaYMHAET najaTh. Kakyto cKkopocTh Oy/ieT MeTh MIapuK, KOraa

KOCHETCSI 0IHOM M3 T1acTuH? TpeHuem o Bo3ayx
¥ pa3Mepamu Iapuka npeHeOpeyb.

Bo3moskHOe pelieHue

1. Moaynb CKOPOCTH IIApUKA B MOMEHT KaCaHHs MJIaCTUHBI paBEH

v= W22, (1)
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rae Vr 1 V;, — MPOeKIny CKOPOCTH MIaprKa Ha TOPH30OHTAIBHYIO

U BEPTHKAIBHYIO OCH.

2. 3anuiieM BeIpa)XEHHS IS MPOSKIMA CKOPOCTH IIAPHKA C YIETOM YCIOBHS
3amaun: V. = a,t (2)

uV, = gt, (3)

rae t — BpeMs IBIKCHHMS IIAPHKA, dsy; — MPOEKIINS YCKOPEHUS IaprKa

Ha TOPU3OHTAIBHYIO OCh. BpeMs ABMIKEHHMS [IapUKa HAXOIUM M3 COOTHOIICHHUS

2
2 2 a

D1
3. Hcnonb3ys Bropoii 3akoH HetoToHa 1 hopmyiy pacuéra MOTyIsl CHJIBI,
JEeUCTBYIONIEH Ha 3apsij B yiekTpudeckoM noje F = QE, BepakaeM MPOEKIIUIO

EQ (5)

YCKOPEHHUS 3apsaa B DJIEKTPUUECKOM IOJIE: 8yy = M

4. C yuérom ypaBHeHul (2)—(5) nomydaem
EQd | g°Md  [6-10°-5-10*.0,05 10%-3-107°.0,05

= = + =1 m/c.
M  EQ 3.107° 6-10°-5.10°1
OtBer: V=1wM/c
KpnTepnn OIICHUBAHHUA BBINIOJTHCHHUSA 3a1aHUA Ba.JI.]ILI
HpI/IBe,Z[eHO ITIOJIHOC peHIGHI/Ie, BKJIFOYAKOIICC CJIG,ZIYIOIHI/IG DJICMCHTEI. 3

|) 3amucaHbl OJIOKEHHS TEOPUH U QU3NICCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
OPUMEHEHUE KOTOPBIX HEOOXOAMMO ISl PEIICHUS 3aJladll BBHIOPAHHBIM
ciocoOoM (B JaHHOM CIIy4yae: VPaeHeHusi KUHeMAmuKu, 6Mmopou 3aKOH
Hvtomona, opmyna pacuéma cunvl, Oeticmeyoweli. Ha 3apso 8
INEKMPUYECKOM NoTe),

Il) onucanbl Bce BHOBb BBOJMMBIE B PEIICHUH OYKBEHHBIE 0003HAUEHUS
bu3MUecKuX BEIUYUH (3@ UCKTIIOUeHUeM O0OO03HAYeHUll KOHCMAHM,
ykazauuwix 8 sapuanme KUM, o603nauenuil 8euduH, UCnonb3yemolx

8 yclo8uu 3a0ayu, U CMaHOapmHulx 0003HAYEHULL 8eTUYUH, UCNOIb3YEeMbIX
Npu HANUCAHUU PUUYECKUX 3AKOHOB);

I11) mpoBeneHb HEOOXOIMMbIE MaTEMATHYECKUE TTPeoOpa3oBaHus

U pacuérhl (MOJCTAHOBKA YHCIIOBBIX JaHHBIX B KOHEYHYIO (OpMYyITy),
MPUBOJIAIINE K TIPABUILHOMY YHMCIOBOMY OTBETY (JIOMYCKAETCS PEILICHHE
«T10 YaCTsIM» C MMPOMEKYTOUYHBIMU BBHIYHCIICHUSIMH ),

V) mpencraBiieH NpaBUIBHBIA OTBET C yKa3aHUEM €IUHUIl WU3MEPEHUS
MICKOMOM BEJIMYHUHBI

[IpaBwibHO 3amucaHbl BCE HEOOXOJIMMBIC TIOJOKEHHS  TEOPHH, 2
dbu3nyeckre 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEACHBI HEOOXOIUMBIC
npeoOpa3oBaHusi, HO MMEETCS] OJWH WM HECKOJIbKO W3 CJIEAYIOIINX
HEJOCTAaTKOB.

3amucu, COOTBETCTBYIOIIME NYHKTY II, mpencraBieHsl HE B IOJHOM
00BbEME UITH OTCYTCTBYIOT.
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" (MJIN)
B pemennn wnMeroTcs JMIIHKME 3alMCH, HE BXOJSAUIME B PELICHHUE
(BO3MOYKHO, HEBEPHBIE), KOTOPBIE HE OTJEJIEHBI OT PELICHMUS
U HE 3a4E€PKHYTHI.

" (MJIN)
B HeoOX0IMMBIX MaTeMaTH4YEeCKUX MPEOOPA30BAHUIX WM BBIYUCICHUAX
JIOTIYIIEHbI OIIMOKHW, U (MJIM) B MaTeMaTHYeCKHX MpeoOpa3oBaHUAX/
BBIYHCIICHUSX MTPOIYIIEHBI JOTUYECKN BAYKHBIE I1IarH.

N (UJIN)
OtcyrcrByet yHKT [V, win B HEM JonyieHa omuoKa (B TOM 4YHCIIe
B 3aIMCH €IMHUIL] U3MEPEHMS] BEJIMYHHBI)

IIpencraBiieHbl 3alKCH, COOTBETCTBYIOLIME OJHOMY U3 CIEAYIOIIUX
CJIy4aes.
[IpencraBiaeHbl TOJBKO MOJNOXKEHUS U (OpMynbl, BbIpa)KaroLIUe
¢uznyeckue 3aKOHbI, IPUMEHEHUE KOTOPBIX HEOOXOIAMMO ISl PEIICHUs
JaHHOM 3aJa4u, 6e3 KaKuX-I100 npeodpa3oBaHuil C MX UCHOJIb30BAHUEM,
HaIIpaBJICHHBIX Ha PEIICHUE 33/1a4u.

N
B pemennn orcyrctByeT O/IHA 13 ncxoansix popmyit, HeoOXoaumas ais
pelieHusl JTaHHOM 3ajaud (WM YTBEP)KJICHHE, JIeKallee B OCHOBE
pelIeHus ), HO MPUCYTCTBYIOT JIOTUUYECKU BEPHbBIC MPEOOPA30BAHUS
C UMeroIUMucA (popMysiaMy, HallpaBJIEHHbIE HA PEUICHUE 3aJa4H.

N
B OJTHOM u3 ucxomusIx GopMys1, HEOOXOANMBIX JUIS PEIeHHs JaHHOM
3ajauM (WM B YTBEP)KIEHUH, JIeXKAllleM B OCHOBE PEIICHHUs), JOMyIeHa
omrOKa, HO MPUCYTCTBYIOT JIOTUYECKH BEPHBIEC MPE0oOpa30BaHUS
C UMerIKMUcs (GopMyJiaMu, HalpaBJIEeHHbIE HA PEUICHHUE 3a/1a4H

Bce ciyyam pelieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIECYKa3aHHBIM
KPUTEPHUSIM BBICTaBJICHUS OIICHOK B 1, 2, 3 Gana

Maxcumanvroviu 6ann

26

B rnaakuii BBICOKMI CTakaH paguycoM 4 cM MOCTaBHJIA TOHKYIO
OJHOPOJHYIO majnouky minHoM 10 cm m maccou 1,8 r. Jlo kakoii
BBICOTHI N HAO HAJINUTH B CTAKaH >KUIKOCTb, INIOTHOCTH KOTOPOW
cocrasisier 0,75 MIIOTHOCTM Marepuana Najlo4YKdh, YTOObI MOIYJIb
CHJIBI, C KOTOPOM BEPXHHI KOHEII MAJIOYKH JABUT HA CTEHKY CTAKaHa, [y
paBusuics 0,008 H? Cpenaiite pUCYHOK C yKa3aHUEM CHII,

JNEUCTBYIOLIMX HA MAJIOYKY.
O6ocHylTe TPUMEHUMOCTH 3aKOHOB, UCIIOJIb3YEeMBbIX JIJISI PEIICHUS 3aJa4H.

Bo3moskHoe pelienue

Oo6ocHOBaHHueE

138



1. PaccmoTpum 3asauy B CUCTeME OTCUéTa, cBsizaHHOM ¢ 3emi€il. byaem cuurtath Ty
cuctemy otcuéta unepuuansHoit (MCO).

2. OnuchiBaeM TMajiouKy MOJeEnblo TBEpAoro Tena (dbopma W pa3mepbl Teia
HEU3MECHHBI).

3. [lockonbKy Tmamouyka HAXOAMUTCS B TIOKOE OTHOCHUTEIBHO BpalllaTEIbHOTO
JBIKEHHUS, CYMMa MOMEHTOB BHEIIHMX CWJI, JEHCTBYIOIIMX Ha He€, paBHA HYIIO
OTHOCUTEIBHO 000K ocu. Jlms ymoOcTBa BBIOEPEM OCh, MPOXOIAIIYIO
MEPIEHIUKYJISIPHO IJIOCKOCTU PUCYHKA 4Yepe3 JEBbIM HUKHUM KOHEIl MaJlOUKH.
OTHOCHUTENBHO 3TOM OCH CyMMa MOMEHTOB BHEITHUX CUJI, ICUCTBYIOIIUX HA MAJIO0UKY,
paBHa HYJIIO B PABHOBECHHU.

4. CormnacHo TpeTbeMy 3akoHY HbIOTOHA CHIIBI, C KOTOPHIMU TajO4yKa M CTakaH
B3aUMOJICHCTBYIOT APYT C APYTOM, PaBHBI IO MOJTYJIIO U HAIIPaBJICHbI

B IIPOTUBOIIOJIOKHBIE CTOPOHBI.

Pemienue
1. BeicoTa KOHIIa HaJJOYKH OTHOCHUTEJIHLHO JHA CTakKaHa :N :
4
H=v1?—4R? =,/0,12—4-0,042 =0,06 M, rze | - wmHa =
najouku, R — paguyc crakaHa. T = H
2. Monyns cunibl Apxumena hl - mg
h P, h F,
FApx :pm(ﬁng:?ﬁmg: A _()1 Li
Fy

rae V — 00bEM nanovku, p — €€ MIOTHOCTh, Px — IJIOTHOCTh
KHUIKOCTH, M — Macca MajJouKH.
3. ITockoJibKy TIajouka MOKOUTCS, MOYKHO 3aMucaTh MPAaBUII0 MOMEHTOB TaK, YTOObI

HCKIIIOUHUTh M3 HCIO0 YIIOMHMHAHHC HCHU3BCCTHBIX CHJI Fl " FZ’ T.C. 3alIUCaTb 3TO

MPABWIO OTHOCUTEJIBHO OCH, NPOXOASIIECH TIEPHEHINKYJISIPHO PHUCYHKY 4Yepe3
HKHUN KOHEIT ITAJIOUKHU:

mgR-F, (gctg oc)— NH =0, To ecTp

2
Py ™
p 2H
4. Tlo tperbemy 3akoHy HbioToHa cuna N 1o MoIyn paBHa cuiie, C KOTOPO
BEPXHUI KOHEI| NAaJOYKHU JAaBUT HA CTEHKY cTakaHa. CieoBaTeNnbHO,

2
h= 2Htga£(R—H Nj: H .P(R_iHj:
mg R p, mg

36-10* 1 0,06-8-10°
: 0,04— 22— —_
0,04 0,75 18-10°-10

Oteetr: h=4 cMm

mgR —mg ctgao—NH =0, rae ctga:ZH—R.

XK

=0,04 Mm=4cmMm.

KpnTepnn OIICHUBAaHHHA BbBINOJHCHUA 3aJaHUA | baniabl

Kpumepuii 1
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Bepno 000CHOBaHa  BO3MOKHOCTH UCTIONB30BAaHUSI  3aKOHOB
(3akoHoMepHoOcTel). B ganHom cnyuae: gwibop UCO, moodenv meépoozo
mena, 000CHOBAHUE YCI08UsL PABHOBECUL MBEPA020 Med

B 06ocHOBaHMM OTCYTCTBYET OJIMH MIJIM HECKOJIBKO U3 SJIEMEHTOB.
N

B o0ocHoBaHMM oMyIIIEHA OIINOKA.
NJIN

OO60CHOBaHHE OTCYTCTBYET

Kpumepuii 2

|) 3amucanpl OJI0XKEHUS TEOPUH U HU3NICCKHE 3aKOHBI, 3aKOHOMEPHOCTH,
IPUMEHEHHE KOTOPBIX HEOOXOAMMO ISl peUIeHHs 3aJaud BbIOpaHHBIM
criocoboM (B JTaHHOM cClly4ae: 3aKoH Apxumeda, npasuio MOMeHMmOS,
Gopmyna niomrnocmu mena, mpemuil 3akon Hoiomona);

I) cnenan mpaBUJIBHBIA PUCYHOK C YKa3aHUEM CHWJ, JEWCTBYIOIIMUX Ha
MAJI0YKY;

[11) onricansl Bce BHOBH BBOAHMMEIC B PEIICHUN OYKBEHHBIC 0003HAYCHUS
bu3MUecKuX BEIMYMH (3a UCKIlOUeHuemM 0003HAYeHUll KOHCMAHM,
ykazanHvlx 6 eapuanme KUM, o6o3umauenuti 6enuuuH, ucnoib3yemvlx
8 yCo8UU 3a0ayU, U CMAHOAPMHBIX 0003HAYEHUL 8EIUYUH, UCNOIb3YEMbIX
npU HANUCAHUU PUULECKUX 3AKOHOB);

IV) npencraBneHbl  HEOOXOAMMBIE MaTeMaTHYECKHE IpeoOpa3oBaHHs
U pacy€Thl (MOJACTAHOBKA YMCJIOBBIX JAaHHBIX B KOHEUHYIO (OpMYyIly),
IPUBOJAIINE K TPAaBUILHOMY YHCIOBOMY OTBETY (JIOIyCKaeTcs pelieHue
«TI0 YacTsAM» C MTPOMEKYTOUYHBIMHU BBIYUCIICHUSMU);

V) npencTaBieH MPaBWIBHBIA OTBET C yKa3aHHEM CIWHUI] HW3MEPCHHUS
(bU3UYECKOM BETMUNHBI

HpaBI/IHBHO 3aIIMCaHbI BCC HCO6XOI[I/IMBIC IMOJIOKCHHA TCOPUMH, (1)I/IBI/I‘I€CKI/I€
3aKOHBbI, 3aKOHOMCPHOCTHU, N IMPOBCIACHBI HCO6XOI[I/IMBIC Hp€O6pa3OBaHI/I${,
HO NMCCTCA OAWH I HCCKOJIBKO M3 CIICAYIOINUX HCAOCTATKOB.

3anucu, coorBercTByromme myHkraMm I u III, mpencraBieHbl HE B MOJTHOM
00BEME UITH OTCYTCTBYIOT.

N (NJIN)
B peuieHnn uMEOTCS JUIIHUE 3alUCH, HE BXOASNIME B pPEUICHUE
(BO3MOKHO, HEBEPHBIE), KOTOPHIE HE OTAEIEHBI OT PELICHUS
Y HE 3a4€PKHYTHI.

N (MJIN)
B HeoOXoauMbIX MaTeMaTHYeCKUX MPeoOpa30OBaHUSX WM BBIYUCICHUIX
JOMYIIEHbl OMMUOKU, U (MJM) B MaTeMaTUYeCKUX MpeoOpa3oBaHUSX/
BBIYUCJICHUSX MTPOMYIIECHBI JOTUUECKU Ba)KHbBIC IATH.

N (MJIN)
OtcyrctByeT myHKT V, win B HEM JOMyIIeHAa OMMOKa (B TOM YHCIE
B 3aIIMCH €IMHUI] U3MEPEHUS BEIMUMHBI)
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[IpencraBieHsl 3anucH, COOTBETCTBYIOIIME OJAHOMY H3 CIEAYIOIINUX
CIIy4acB.
[IpencraBiaeHbl  TOJBKO MOJNOXKEHMS M (OPMYJIbI,  BbIpa)karoliue
(¢u3nyecKnue 3aKOHBI, IPUMEHEHUE KOTOPBIX HEOOXOJUMO IS PELICHUS
JaHHOM 3a7auu, 0e3 Kakux-1ubo npeoOpa3oBaHUil ¢ UX UCIOJIb30BAaHUEM,
HaIIpaBJICHHBIX Ha PEIICHUE 3a/1a4u.

NJIN
B pemenun orcyrcrByer OJIHA 13 rncxonnbix hopmyit, HeoOxoaumas AJis
pelieHusl JaHHOW 3amauu (WM YTBEP)KIEHUE, JIeKallee B OCHOBE
pelieHus), HO NPHUCYTCTBYIOT JIOTMYECKHM BEpPHBIE IPE0Opa3OBaHUS
C UMEIIUMUCS (HOpMylIaMu, HalpaBJIeHHbIC HA PEUICHUE 3a/1a4H.

NJIN
B OJIHOM 13 mcxoaHbix dbopmys, HEOOXOAUMBIX JJIsl PEHICHUS JaHHOM
3a1aui (WK B YTBEP)KICHHUHM, JIEKAIIEM B OCHOBE PEIICHHs), JOIYyIIECHA
ommOKa, HO NPUCYTCTBYIOT JIOTUYECKHM BEpHbIE MPeoOpa3oBaHUs
C UMeIKMUCcs (OopMyJIaMy, HalpaBJICHHbIE HA PELICHHUE 3a/1a4H

Bce cmydyan penieHus, KOTOpPbIE HE COOTBETCTBYIOT BBIINICYKAa3aHHBIM
KPUTEPHUSIM BBICTaBJICHUS OIICHOK B 1, 2, 3 Gasa

Maxkcumanvroiu 6anin
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Padora 1
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OunenuBanue
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Pa6ora 2
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OuenuBanue
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Pa6ora 3
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OuenuBanue
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Pa6ora 4
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OuenuBanue

159



Pa6ora 5
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OunenuBanue
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IIpaBuia 3ano/1HeHNs MPOTOKOJI0B MPOBEPKHU PAa3BEPHYTHIX OTBETOB
yuacTHukoB EI'"D sxcnepramu npeameTHbix komuccuii mo ¢pusuke B 2024 roay

Pe3ynpTaThl MpPOBEpPKM BBINOJHEHUS 3aJaHUM C Pa3BEPHYTBIM OTBETOM  HKCIIEPTHI
PErHOHANIBHBIX MTPEIMETHBIX KOMUCCHI 0(OPMIISIIOT MPOTOKOJIAaMH B COOTBETCTBUU C YCTAHOBJICHHOU
bopmoit «IIpoTokon mpoBepKHu pa3BEPHYTHIX OTBETOBY (J1ajiee — IPOTOKOI), KOTOPHIN BXOJUT B COCTaB
pabouero koMmIuiekTa 3kcrepra (hopma mpotokoja u Habop He Oosee 10 00€3TMUCHHBIX KOIIHA
9K3aMEHALIMOHHBIX PabOT, KOJbI KOTOPBIX YK€ IPOCTABJICHBI B COOTBETCTBYIOIIUX MOJSIX MPOTOKOJA).
[Iporokon odopmisercs (mpu meyaTd) Ha KOHKPETHOTO 3KCIEPTa, MPU 3TOM B PErHCTPAIlMOHHOM
YaCcTH MPOTOKOJIA YKa3bIBAETCS B TOM UHUCIIE:

— wuH(pOpMaIUs 0 KOJIe pETMOHA, B KOTOPOM IIPOBOJIUTCS MTPOBEPKa;

— KOJI€ ¥ HA3BaHUU y4eOHOI0 MpeIMeTa;

— Kome, (GaMuMiIMM M WHUIHMAJIAX OHKCIEepTa, KOTOPOMY HAa3HAYEHBI Ha TPOBEPKY
9K3aMEHAIIMOHHBIE PAa0OTHI C KOJIaMH, YKa3aHHBIMU B OCHOBHOM YacCTH MPOTOKOJIA;

— HOMeEpe MPOTOKOIA.

[TpoBepka 3K3aMEHAMOHHBIX pabOT MPOBOIUTCS HA OCHOBE MCIOJIB30BAHUS ITOXJIEMEHTHOTO
aHaJlu3a OTBETOB SK3aMEHYEMBIX B COOTBETCTBUM C KPUTEPHUSIMH OLCHUBAHHS, KOTOpBIE
MIPEIOCTABIIAIOTCS JUIsl KaXKJ10ro 3aaaHusd, BkitoueHHoro B KM EI'D. B kpurepusix oneHUBaHUS
MIPEIOCTABIIAIOTCS CO/IEPKAHUE BEPHOTO OTBETA U YKA3aHHUS 110 OLIEHUBAHUIO.

[To uroram onieHUBaHUS 3K3aMEHALMOHHBIX pabOT 3KCIEPT, NPOBEPSIIOIINI paOdOThl, BHOCUT B
COOTBETCTBYIOIIME IOJISI IPOTOKOJIa Oasuibl, BHICTABIEHHBIE UM [0 KaKJIOM MO3UIMH OLICHUBAaHMSI,
MIPEyCMOTPEHHON KPUTEPUSIMU OLIEHWBAHUS DPa3BEPHYTHIX OTBETOB. Takke HKCIEPT BHOCUT B
MIPOTOKOJI THPOPMAIUIO O BEIOPAaHHOM HOMEpE allbTEPHATUBHOTO 3a7aHusl (1J11 y4eOHbIX TPEAMETOB,
B KM 110 KOTOPBIM BKJIFOUEHBI 33JJaHUsI C BO3MOXKHOCTBIO BBIOOPA).

[IpoTokon sBISETCS MaIIMHOYUTAEMOM (HOpPMOIA, KOTOpas TOCNe 3alOoJHEHUS MPOXOJUT
aBTOMaTU3MpoBaHHYI0 o0pabotky B PILIOU, B mpormecce koTopod ¢opMa CKaHUpYyeTCs, a
nH(popmalysg, BHECEHHass B IPOTOKOJ, aBTOMAaTU3MPOBAaHHO pacrno3Haercs u BHocutcs B PUC
(pernonanpHas wuHopManmonHas cucrema [MA). Jlnsg HCKIIOYEHUS HEBEPHOTO CUHTHIBAHUS
nH(popMalMd O pe3yJabTaTaxX OILICHWBAHMS HK3aMEHALMOHHBIX padoOT, HEOOXOAWMO COOII0/IeHNE
MpaBUJl 3aMlOJIHEHHS TMPOTOKoJa. [IpOTOKON 3amofHsAeTCS YEepHOW TeNeBOM PYYKOH. 3amperieHo
WCIIOIB30BaHUE [IJISl 3arOJHEHHUs MPOTOKOJIA PydYeK C I[BETHOM MAcTOW WM KapaHjaamen (maxe B
cllydae UX UCIOJIb30BaHuUs MPH MPOBEPKE SK3aMEHAIMOHHBIX paboT). 3amnpeniaeTcs BHECEHUE KaKoii-
nu60 mHpOpMalUMK W/WIM TIOMETOK BHE MOJieH NPOTOKOJa, MPEJHA3HAUYEHHBIX ISl 3arOJHEHUS
JKCIIEPTOM

Pe3ynbraThl OLleHMBaHMS KaXJI0W SK3aMEHAI[MOHHOW paldoThl MO (hM3MKE MEpPEeHOCATCS B
MIPOTOKOJI IPOBEPKH Pa3BEPHYTHIX OTBETOB CIEAYIOLUIMM 00pa3oM:

— Oayuthl 32 BRITIOJHEHHUE 3a1aHus 21 mepeHocsaTcst B KOJIOHKY 21 mpoTokoa;
— Oaysl 3a BBIMIOJIHEHUE 33JaHUs 22 TIEPEHOCATCS B KOJIOHKY 22 MPOTOKOIIA;
— Oasl 3a BBIMIOJIHEHUE 3aaHus 23 MEPEHOCATCS B KOJIOHKY 23 MPOTOKOIIA;
— Oaysl 3a BBIMIOJIHEHUE 3aaHUs 24 IepeHOCATCS B KOJIOHKY 24 MPOTOKOIIa;
— Oaysl 3a BBIMIOJIHEHUE 33aHUsI 25 MEPEHOCATCS B KOJIOHKY 25 MPOTOKOIIa;
— OGasuel o kputeputo 26K1 nepenocstest B konoHky 26K1 mpoTtokona;

— Oasutel o kputepuio 26K2 nepeHocsatcs B konoHKy 26K2 mpoTokona.
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Pucynox 1. Ilpomoxon npogepku pazeéprymuix omeemog 2024 2. Obpazey

[Tpu BbIcTaBiieHMU OayUIOB 3a BBIIOJIHEHUE 33JaHUS B IPOTOKOJI IMPOBEPKU DPA3ZBEPHYTHIX
OTBCTOB CJICAYET HUMCTb B BHAY, YTO €CJIHW OTBET OTCYTCTBYCT (HGT HUKaKHuX SaHHCCﬁ,
CBUACTCIIBCTBYIOIINX O TOM, YTO BKSaMCHyeMBIﬁ MPUCTYIIAJTI K BBIITIOJIHCHUTO 3a)1aH1/151), TO B ITPOTOKOJI
IIPOCTABISIETCA CUMBOI «X», a He «0». EciaM y4acTHHK 3K3aME€Ha HE NPHUCTYyNaad K BBIIOJIHEHUIO
3aaHuC, BBIIIOJIHCHUC KOTOPBIX OHCHHUBACTCA HCECKOJBKHMHU KPUTCPpUAMU, TO CHMBOJ «X»
BBICTABJIACTCA 110 BCEM KPUTCPUAM, OTHOCAIIUMCA K 3TOMY 3aaHUIO.

JIroOble ucpaBieHNs B IPOTOKOJIAX 3aIPEIIECHBl, TAKXKe 3apPEIleHO HCII0Ib30BaHUE 3aMa30K
U 3aTUPOK B MECIAX HCIHPABJICHUA. B cjrydac H€06XOI[I/IMOCTI/I BHCCCHUS MCIIPABJICHUA, OSKCIICPT
coobmaer 06 stom npencenarento 1K, koropreiii 3anpammusaer B PLIOW moBropHyto pacneuyaTky
MIPOTOKOJIa C HOMEPOM HCIOpUYEeHHOro. Benercss y4er HMCIMOPYEHHBIX MPOTOKOJIOB, YHUUTOXKEHHE
KOTOPBIX PEKOMEHYETCSl aKTUPOBATh TOCJE 3aBEPLICHUS] COOTBETCTBYIOIIETO MEPHO/ia TPOBEACHUS
I'MA.

N3Baevyenuss n3 Mertoauyeckux pexomenaaunuii PocoOpHanzopa mno ¢popmupoBanuio u
opranuzauuu padorsl npeamMetHbix Komuccuil (IIK) cyobexkra Poccmiickoit @eaepanumn npu
NPOBEICHUM T'OCYJAPCTBEHHON MTOrOBOM aTTecTaluM IO 00pPa30BaTeJbHbIM IPOrpamMMaM
cpeaHero oo1ero o0pazoBaHus.

Ikcnepmam IIK 3anpewyaemca:
—  HWMEeTh Ipu cede cpeacTBa cBs3u, (OTO-, ayIU0- M BUICOAIIAPATYPY;
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—  KONHMPOBATh ¥ BEBIHOCUTH U3 MOMEIIEHUH, B KOTOpbIX padoTaeT 1K, sx3ameHnannonHbie paboThl,
KpUTEPUU OLICHUBAHMUSI, TPOTOKOJIBI TPOBEPKU IK3aMEHALIMOHHBIX padoT;
—  pasriamaTh HHPOpPMAIHIO, COAECPKAIIYIOCS B yKa3aHHBIX MaTepuaiax.

Taxoke 3ampenaercs:

—  0e3 yBaXHUTEIHHOU MPUYMHBI IOKUIATH ayJAUTOPHIO;

—  meperoBapuBathcs ¢ apyrumu dkcriepramu [IK, ecnu pedys He HAET O KOHCYJIBTHPOBAHUU C
npenacenarenem IIK wm ¢ skcneprom 1K, HaszHauenHbiM 1o pemenuto npencenarens I[1K
KOHCYJIbTAaHTOM.

Ecmu Y 9KCIICpTa BO3HHUKAIOT BOIIPOCHI UJIN HpO6JI€MBI, OH OOJIXKCH O6paTI/ITBC$I

K MOpcaccaarciito IIK wnmm JIMLly, Ha3HAYCHHOMY IIpeaccaaTciieM HpeﬂMeTHOﬁ KOMHCCHHU
KOHCYJIbTAHTOM.
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CnpaBo4HbIe JaHHbIE

JecaATMYHbIE NPUCTABKH

Hanmeno- O0o3Hauenre | MHOXUTEND Hanmeno- O0o3Hauenue | MHOXHUTEND

BaHUE BaHUE
rura r 10° CaHTHU c 102
Mera M 108 MUJLIA 1073
KHJIO K 108 MHKPO MK 10°
TeKTO r 102 HaHO H 10°°
nenu I 101! ITHKO il 10712

Koncmanmeot

4UCIIO T n=3,14

yCKOpeHue cBOOOIHOTO Na/IeHus Ha 3eMiie g =10 m/c?

I'paBUTaAllMOHHAA ITIOCTOSAHHAA

G =6,7-101* H-m%/xr?

YHUBCPCAJIbHAA Ia30Bas IIOCTOSIHHAS

R =28,31 Jlxx/(monb-K)

nocTtosgHHas boipiiMana

k=1,38-102% /K

IIOCTOsAHHAasA ABOI‘&I{pO

Na = 6-10% momp *

CKOpOCTh CBETa B BaKyyMe c=3-10% m/c
-1 _ 9 2102
KOX((UITMEHT MPOIMOPIIMOHAITBHOCTH B 3aKkoHEe Kymona k= P 9-10° H-m*/Kn
TCSO
MOJTyJIb 3apsijia AJIEKTPOHa (JIeMEHTAPHBIN
JyITb 3apsiJT poHa ( p e=16-10" K1

AIIEKTPUYECKUH 3apsin)

nocrosiHHas Ilmanka

h=6,6-10"* JIxx-c

Coomnowenue Me.ucdypamulmbmu edunuuamu

TemIeparypa 0K=-273°C
aTOMHasl €JUHUIIA MaCChl 1 a.em. =1,66-102" xr
1 aToMHas eJUHHUIIA MAcChl DKBUBAJIEHTHA 931,5 MaB

1 57EeKTPOHBOJIBT 15B=1,610"° Ix

Macca wacmuy

MEKTPOHA 9,1.10 3kr ~ 5,5-10* a.e.m.

IPOTOHA 1,673-10%" kr ~ 1,007 a.e.Mm.

HEHTpOHa 1,675-107%7 xr ~ 1,008 a.e.m.

Ilnomnocme II0JICOJIHEYHOI'O0 Macia \ 900 kr/m°
BOJIBI 1000 kr/m® ATFTOMUHUS 2700 kr/m®
JpeBECHHHI (COCHA) 400 xr/m> Kenesa 7800 kr/m®
KEpOCHHa 800 kr/m® pTYTH ’ 13 600 kr/m>

Yoenvnas mennoémrkocmo

Bozel | 4,2.10% | JIx/(xr-K) amomunns | 900 | JIx/(xr-K)
maa | 21108 | x/(xrK) Meau 380 | Ix/(xr-K)
xenme3a | 460 JIx/(xr-K) qyryHa 500 | Jix/(xr-K)
ceuama | 130 JUx/(xr-K)

Yoenvnas mennoma

napooOpa3oBaHUs BOJIbI

| 2,3:10° Jix/xr
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IIJ1aBJICHHUA CBHUHIIA

25104 JIx/KT

IJIABJICHUA JIbJa

3,3-10° JIx/xr

Hopmanvsusie ycnosus: nasnenne — 10° ITa, remneparypa — 0 °C

Monsapnasa macca

asora 28-10°° | xr/monb reaus 4102 | kr/™mMoIB
aprosa 40-10°3 | xr/mMoub KHCIIOpOJa 32.10° | xr/moJb
BOZOpOJA 2.102 | kr/MOJIb JUTHUS 6-10° | Kr/™MoJIb
BO31yXa 29-10°% | kr/mMoub HEOHa 20-102% | kr/mMoub
BOJIBI 18-10°3 | kr/monb YIJIEKKCIIOTO rasza 44.10°° KI/MOJIb
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