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B cTaTbe N3NoXeHbl 0COBEHHOCTH OLUEHNBAHWA 3aAaHMI
¢ pa3sepHyTbim oTeeTom B E3 no dpusmuke 8 2018 roay,
npusegeHbl M pazobpanbl 06o6ueHHbIe KpuTepui oue-
HUBaHWA. Ha npumepax paboT WKONbHUKOB NOKa3aHbl
OCHOBHbIE 3Tanbli NPOBEPKK, NPOUANKCTPUPOBAHDLI TH-
NUYHbIe OWKNOKK, NOKa3aHbl OCODEHHOCTV NPEeACTaBNeHUA

The article describes the features of assessment tasks
with detailed answers of the exam in physics in 2018,
given the parsed and aggregated evaluation criteria. For
measures of student's works show the basic stages of
verification is illustrated a typical error that shows the
features of the representation of solutions

peweHnn 3aaay

KoHTpobHbBIE H3MepUTeIbHBIE MATEPHAJIBI €INHOI0 roCy1apCTBEHHOr0 dK3aMeHa (KUM EI'D)
10 pU3MKe BRIOUAKIT 3aJaHHA ¢ KPATKUM OTBETOM B IEPBOH HaCTH paboTEl ¥ 3a/laHUsA C pas-
BepHYTHIM OTBETOM BO BTOpOit yacTH. Bsiok 3aja4 ¢ pa3BepHYTBIM OTBETOM B KHWMax EI'D no
(dbu3uKe COCTABJIACT CYIIECTBEHHYIO YacTh IMePBUYHBIX pasios — 15 u3 52 6ansos, moaromy e
VCITEITHOTO BEINOJIHEHNE ITHX 3a/laHMil BHIYCKHHKY HEBOZMOKHO MOJYYHTD JIOCTOHHBIN pe3yJib-
Tar ;A ganabHeimero nocrymenns 8 BY 31

Konnenmmus kouerpyupopanusa KUM EI'D no dusuke obecrieunBaeT eTMHCTBO TpeboBaHMUIl K
3HAHHAM M YMEHHAM BBIIYCKHHKOB 0011e00pa3oBaTe/IbHbIX OPraHU3alni 1 103BOJIAET addex-
tuBHO auddepeHIHpoBaTh A0UTYPHEHTOB B COOTBETCTBHH € YPOBHEM MX IOATOTOBKH IO (husuke.
Dk3aMeHAIMOHHAS paboTa NPU3BAHA BCECTOPOHHE OLEHHTH KAK YCBOEHHE BHIIYCKHHKAMM OCHOB-
HBIX COJIePKaTeIbHBIX JIMHHI BCeX Pas/iesoB LIKOJIbHOro Kypea dbuauky, Tak 1 chOPpMHPOBAHHOCTD
HanboJIee BAKHBIX IIPeIMETHBIX YMEHUH.

Yacre 2 paGoThl MOCBAILEHA PENIEHMIO 3a1a4. JTO TPAAHIMOHHO HanboJIee 3HAYNMBII pe3yJib-
TaT OCBOeHMsA Kypca (DM3MKH cpejHeil IIKOJIbI ¥ HauGosee BOCTPEOOBAHHAA JEATEJHHOCTE MPH
nanbHemeM HayuyeHHH npeamera B Byse. B aToil yacTi BoceMb pasJMYHBIX 3a/at: 3 pacyeTHBIX
3a1a4H TTOBLIILIEHHOr0 YPOBHS CJIOKHOCTH C CAMOCTOATE/IBHOH 3AMMChI0 YHCJIOBOTO OTBETA 1 5 3a-
744 ¢ pa3BepHYTHIM OTBETOM, M3 KOTOPBIX 0/JHA KaueCTBeHHAs U YeThIpe — paCueTHLIE.

[To costepsRaHMIo 3a7a4H PACHpeesIA0Tes 110 pasjesam CeayomHM obpasoM: 2 3aj1auu 110 Me-
XaHUKe, 2 3a1a49¥ 110 MOJIEKYJIAPHOIl GH3NKe H TePMOJMHAMHKE, 3 3a/1a4H 110 JJIEKTPOJAHHAMHKE
u 1 3ajaya 1o KBAHTOBOI (H3NKe.

C TOUKH 3peHHs COIePKaHMsA 3aJa4YH MOAOMPAIOTCA TAKHM 00pa3oM, yTOoOBI OXBATHIBATH Pa3-
uHBIe TeMbl Kypea. He jonyckaerest MCHo/Ib30BaHME B JIBYX PA3JIHUYHBIX 3a/1a4ax OTHHAKOBBIX
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W He CJMITKOM 3HAYMMBIX COJIep/KaTeJIbHBIX JJIEMEHTOB, HO IIPH 3TOM NPHUMEHEHHE dbynnamen-
TANBLHBIX 3AKOHOB COXPAHEHHMs IPeANosaraerTcsa He MeHee YeM B JIByX-TpeX 3ajadax. Cr10:KHOCTD
3ajzad onpejiesisercs KaK XapaKkTepoM JesTeIbHOCTH, TAK M KOHTeKCTOM. B nepsoM ciydae MOMKHO
BHUIEJIHTH TPH IPYIIEI 3aJJaHHH 110 AeATeIbHOCTH!

— HMCIOJIB30BAHME M3YYEHHOI'0 AJINOPUTMA pellleHus 3aJadyH,

— KOMOMHMpPOBAHME PA3JIMYHBIX M3YYEHHBIX AJITOPHTMOB,

— BHIOOpP COBCTBEHHOIO AJIMOPHTMA pelIeHus.

Y10 KacaeTcss KOHTEKCTa, TO 3/1eCh MCIOJIb3YIOTCH:

— THHOBEIE yYeOHBIe CHTYAIMH, ¢ KOTOPBIMH y4alllMecs BCTPEYaauch B IpOLecce o0yueHHs ¥ B
KOTOPHIX MCIOJIB3YIOTCS ABHO 3a/IaHHble (PH3HYECKHe MOJIe/IH;

— HM3MEeHEeHHble CHTYAIIMH, B KOTOPHIX, HATIPHMEp, HEOOXOAHMO ONepHpoBaTh BoJBIIHM, YeM B
THIIOBBIX 3a/1a49ax, YHCJIOM 3aKOHOB M (hOpMYJ1, BBOJHMTE JONOJIHHTEIHHEIE 0D0OCHOBAHHUSA B pe-
IMeHNH | T.IL;

— HOBBIe CHTYAIIMH, KOTOpBIe He BCTPeYaJHMCh paHee B yueOHOMH JMTepaType M Hpearnoiaraior
Cepbe3HYI0 JIeATeIbHOCT 10 AHAIM3Y (PH3NYECKHX HPOLECCOB M CAMOCTOATEILHOMY BBIOOPY
(buaHUeCKON MOIeSIN JUIS PelieHHs 3a1a4un.

Jlwobas pacyeTHas 3ajada 1o Gpusmuke Tpedyer aHAIN3A yCJIOBHA, BEIOOpa (PH3HIECKOH MOJIEJIH,
NPOBEICHAS MATeMATHYECKUX NPeoDpPa3oBaHUM, PACUeTOB ¥ aHAJIM3A MOJIYUEHHOro OTBETA. Jlns
OLIEHHBAHMA 3a/aHHII BHICOKOIO YPOBHsI CJIOKHOCTH HEOOXO0IMM AHAJIM3 BCEX ITANOB pelleHnd, 11o-
ITOMY 3/1eCh MPEUIATaloTCs 3a/IaHUsA ¢ Pa3BePHYTBIM OTBETOM. OHako s 3a7a4, UCIOJIb3YIOIIHX
TUIOBEIE YYeOHBIE CHTYALMH, B OOJILIIHHCTBE CJIy4aeB MOKHO OrPaAHMYHTHCH JIMIIL AHAJIH30M 110~
nydenHoro orsera. Kak npasnsio, o onmbke B 0TBETE MOKHO C OCTATOYMHOM CTEIeHbIO BePOATHOCTH
CY/IMTH ¥ 0 TeX HeJO0CTATKAX, KOTOphle OBUIN JONYIIEeHBl YYeHHKOM B X0/l€ PEIICHHA sanaumn. Takune
3a/1a9M B M3MEPUTEIHHBIX MATepHasIax Ipe/UIaralTcs B BUje 3a/IaHNH ¢ KPATKHM OTBETOM.

OsHO M3 3a/aHMIl ¢ Pa3BePHYTHIM OTBETOM — KauyecTBeHHas 3ajadva, B KOTOPOM peleHne
npesicTaBisier coboil JIOTHYECKH BHICTPOEHHOE 0DbsCHeHHe C ornopoit Ha (U3NYECKHe 3aKOHBLI H
3aKOHOMEPHOCTH.

Sajanust ¢ pA3BEPHYTHIM OTBETOM OLEHHBAIOTCS JIBYMS dKCIIEPTAMH C y4eTOM NPaBHJILHOCTH ¥
[HOJHOTH! OTBeTA. B aK3aMeHAIMOHHBIX MaTepHaJiax 1o (Guauke MCIoJIb3yeTcs /Be 06001IeHHBIX
CHCTeMBbI ONeHHBAHMSA 3aJIaHMIT ¢ PA3BEPHYTHIM OTBETOM: JUIs OLICHHBAHHSA KAYECTBCHHBIX 3a/1a4
M JUIA ONeHMBAHHS PACYETHBIX 3aja4. B dK3aMeHAIMOHHOM BAPHAHTE NEpe/ KakKIAbM THIIOM
3a/laHUA TTPeIIAraeTcsl HHCTPYKIMA, B KOTOPOH NpPHBeIeHbI obuwe TpeboBaHuA K 0QOPMIIEHUIO
oTBeTOB. B KpUTEpHAX OLEHMBAHMS IK3AMEHAIMOHHOIO BAPHAHTA K KAKIOMY 3aJaHMIO TpHBO-
JIATCA TOAPOOHAS MHCTPYKIMS I IKCHEPTOB, B KOTOPOH YKa3blBaerTcsd, 3a 4ro BBICTABJISAETCH
KaskIbIH OasL.

SasaHus IK3AMEHAIMOHHOM padoTsl 1o duauke, TpedyolHe pasBepHyTOro OTBETa, OLEHHBA-
JOTCS 110 TIOTUTOMHYecKoit mkase ot 0 10 3 6aJUI0B B COOTBETCTBHH € IOJIHOTOH M IPABHJIEHOCTHIO
pemenusa. Ilpu nogroroBke ydammxes k EI'D BaxHo yunrsisaTh 0COGEHHOCTH IIPOBEPKH ITHX 3a-
JAHMi, YINTHIBATH Te TPeOOBAHMA, KOTOPhIE MPEbABIIAIOTCA K NPE/CTABIEHMIO PEIICHHA.

Kax GBLIO CKA3AHO BhIME, dKk3aMeHalHoHHb BapuanT EI'D no ¢uanke Brmovaer asa THIA
3a/aHUI ¢ PA3BEPHYTHIM OTBETOM: Ka4eCTBeHHBIE 3ajlayiH (28) 1 pacueTHBIe 3aJa4M (29-32), k
KOTOPBIM TIPEIAralTCs JBe Pas3JIH4HbIe 0000UIEHHBIE CXeMbl OleHHBAHMA.

B marepuasax s akenepros EI'D o dusnke 11s kakaoro saiaHus MpuBOAHTCA aBTOPCKHIT
cnocod pemenns. Ilpeanaraemerit paspaboTaukamu KHUM crniocod (meroj1) pelieHHs He ABJIACTCH
onpesieSANMM U HOCTPOeHHS KB OIleHHBAHHA pabor yuaumxcs. He sBisercs oH u 06-
PA3IOM pelleHus, OLeHHBAeMOoro B Tpu asa. OH JHIIL [IOMOTAeT IKCIEePTY B PelIeHHH COOT-
BETCTBYIOIIET0 3aJIaHUA.

©® N06OE PACNPOCTPAHEHHE MATEPHANOB KYPHAND, B TAL APXMBHBIX HOMEPOB, BOIMOXHO TONBKO C NUCHMEHHONO COMACUA peaaKLun,
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Okcnepry npesiaraercs cxema OlLeHHBAHHUA, KOTOpasi MOJKeT IPUMEHATHCS [IPH PACCMOTPEHNN
AJIbTePHATHBHOIO aBTOPCKOMY pelienust. Buimosnenne sananuii oleHMBaeTces Ha OCHOBAHHH OITH-
CaHHA TOJTHOIO NPABAJILHOIO OTBETA, 32 KOTOPLII BRICTABJISIETCH MAKCHMAJIBHBIN 6asl1, a HaJIHume
TEX WJIM MHBIX HEJ0CTATKOB MJIM ONIHOOK NMPHBOINT K CHHKEHHIO OIICHKH. B cxeme oneHmBanus
y4TeHbl Haubosiee THIHYHBIC OIMOKH MJIM He0METhl, JOIMYCKAeMbIe YYaIIUMHUCS, H ONpeiesIeHO
UX BIMAHHE HA OleHMBaHUe. PaccMOTpUM, Kak cTposTCA 060OIMIEHHBIE CXeMbl OIICHHBAHMS H KAK
110 9THM CXeMaM IIPOBepAITCA paboThl YYACTHHKOB JK3aMeHA.

OueHMBaHMA KayecTBeHHbIX 3agay

Kauecrpennrie sanaun (Ne 28) npeamonaraior pelleHne, cocTosAllee U3 OTBeTa Ha BOIPOC M
00bACHEeHU ¢ OIIOPOii HA H3YYeHHbIe PUIHNYECKHe 3aKOHOMepHOCTH WM sBaeHns. Tpeboanus k
[0JIHOTE OTBeTa NPHBOJATCA B caMoM TekcTe 3ajanus. Kak npasuso, Bee sanauns comepsxar:

A) TpeGoBanue k popmysmHpoBke otBera — «Kak uamerumes... (nmokasauue npudopa, puanye-
ckas BeymauHa), «Onuwume dsuxcenue...», «llocmpoiime epagpurk...»n, «Cdenatime pucynok...n,
«Onpedenume 3navenue (Hanpumep, no epagury) n 1.1

B) TpeGoBanne npusecTn pa3BepHYTHII OTBET ¢ 0BOCHOBAHHEM — «Obvacnume..., ykaszas, ka-
KUMU PUIUMECKUMU ABNEHUAMU U 3AKOHOMEPHOCIMAMIU OHO GbI3E6AHO» MMM «lloscrume, yrasas,
Kaxue hpusuveckue 3aKOHOMEPHOCMU 8bl UCNOALIOBANU ONSL 0BDACHEHUN,

Obobmennas cxema OLEHMBAHUS CTPOMTCHA HA OCHOBAHHH TPex JIEMEHTOB pPellleHHUs:

1) dopmynuposka orsera;

2) obbacHenwne;

3) npamele ykasaHusa Ha (DU3HMYECKHE ABJICHUS ¥ 3aKOHEL

Kak npaBuiio, B aBTOPCKOM peleHMH NpaBHALHEI OTBET U OFbICHEOHUE BRIIEJIAIOTCS OT/Ie]b-
HBIMH IYHKTaMi. B kpurepusix oneHuBasms npuBoanuTes NepeyeHs SBIeHMI 1 3aKOHOB, HA OCHO-
BAHUH KOTOPLIX CTPOMTCA OOBLACHEHHE.

O6obmennas cxema, HCHOJIB3yeMAasi NPH OLEHHBAHHH KAYECTBEHHBIX 3ajad, lpUBeJIeHa HH-
Ke.

OGobmennas cxema OneHMBAHUA

Kpm‘epuu ONCHMBAHHS BLINOJIHEHUS 3aJIAHUA Bannam

[Tpuseneno nosmoe MpaBHIBHOE peNICHNe, BRIIOYAIIIEE HPABHJILHLIA OTBET (B JaHHOM cJTy- 3
qae: ghopmyaupyemes omeem) u MCHEPITLIBAIOILHE BEPHBIE PACCYAICHUA C NPAMEIM VKA3AHUEM
HabTIOIaeMBIX ABJICHMI 1 3aKOHOB (B JaHHOM CIIYMAe: NePeHUCARIOMCA ABNCHUR U 3AKOHDL)

Jlan npaBuIBHBIE OTBET, M NPHBEICHO OOBACHEHHE, HO B PellIeHHH MMEeKTCH OUH HJIH He- 2
CKOJIBKO H3 CJIEAYIOUIHX HEeI0CTATKOR.
B ofbsicHennn He ykazaHo wim He HCIIOJIB3YeTCH 0/IHO H3 (DHMIMYECKHX SIBJIEHMI, CBONCTB,
onpeaesIeHHi WM OJIHH 13 3aKoHOB (POpMyIT), HEOBXOMMMEIX JUISt TTOJTHOTO BEPHOIO 00bsic-
HeHus. (VTBepkaeHne, Jekaliee B OCHOBE O0BACHEHHA, He HOJIKPEILIEHO COOTBETCTBYIONIHM
3AKOHOM, CBOMCTBOM, ABJICHHEM, OIIpeJeJIeHHeM M T.11.)
H (UJIN)
Ykasaus! Bce He0OXOAMMBIE U1 O0BACHOHHSA SBJICHHA U 3aKOHBI, 3aKOHOMEPHOCTH, HO B HHX
COMEPRUTCA OJHH JIOMHYECKHIT Heo4YerT.
U (UJTH)
B pemennn umerores aummne sanucH, He BXoAANE B pemieHne (BO3MOKHO, HeBEPHEIE), KO-
TOPhIE HE OT/eJIeHBI OT pelleHns (He 3aYePKHYTH, He 3aKJIIOYEeHBl B CKODKH, PaAMKy M T.IL).
H (UJTH)

B PEIIeHHH MMeeTCHd HeTOYHOCTh B YRazaHuuM Ha O/ITHO M3 d)HSH‘lCCKH’X ABJICHH, CBOMCTE,

onpesesieHnit, 3aKoHoB (opmy.1), HEODXOAMMEBIX /1A [IOJIHOTO BEPHOIO 0OhACHEHMS

@ Moboe pacnpOCTPIHENHE MITEPHANOB AKYPHANA, B TAL PXHBHBIX HOMEPOB, BOIMOKMO TONBKO € NMCHMEHHOIO COMNACHA PeAIKLIUM,
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[IpescTaBieHo pemenHe, COOTBETCTBYIONIEe OJHOMY 3 CIIEYIONMX CIIYYAaesB. 1
Jlan npaBHABHBI OTBET HA BONPOC 3a/laHHA, M HPHUBEIEHO oObACHeHHe, HO B HEM He yKaaa-
HEI JIBA ABJCHHA WM PH3HUECKHX 3aKOHA, HEOOXOIMMBIX /UIA [0JIHON0 BEPHOTO 0OBACHEHH A,
HJIN
VkazaHbl BCe HEOOXOMMMBIE JUIA OUBACHeHMS ABJICHUA M 3AKOHBI, 3AKOHOMEPHOCTH, HO
MMEIOIIMECs PACCYRJIeH s, HANPABJIEHHEIE HA M0JIyYeHHe OTBETa Ha BOIpOC 3aslaHusd, He J10-
BeeHBI /10 KOHIIA.
HJIN
Vias3aHbl BCe HEODXOAMMBIE /15t 00bACHeHHA ABJICHUA M 3aKOHbI, 3aKOHOMEPHOCTH, HO HMEK-
[Hecs: paccyskaeHHs, MPUBOAALINE K OTBETY, COjepKaT OIHOKH.
nJin
ViasaHs! He BCe HEODXOAMMEIe JUIsi OUBACHEHHSA ABJICHHS M 3AKOHbI, 3AKOHOMEPHOCTH, HO
MMEIOTCS BepHBIE Paccy’K/IeHHs, HalpaBJIeHHbIe HA peleHne 3ajnain

Bee cayuau pemieHus, KOTOpsie He COOTBETCTBYIOT BBINIEYKASAHHBIM KpHTEpHsIM BhICTABJIE- 0
HHua oneHok B 1, 2, 3 banna

Cpe/sin KaueCTBEHHBIX 3a/1a4 BCTPEYAOTCHA 3a7anus ¢ JlonoHUTe IbHBIME yeaoBuavu. Hanpn-
Mep, JIOTIOJTHHTEIBHO K 00bACHEHHIO Npe/iaraeTcs M300pa3UTh CXeMY TEKTPHYECKOH 1enH 1
ces1aTh PHCYHOK € XO/IOM JIydeil B ONTHYECKOH cHcTeMe. B arom ciydae B OIHCAHHE IOJIHOIO
[IPABHJIBHOTO PEIeHNsl BBOJAMTCA ellle OJHMH IYHKT (BepHBIIT PHCYHOK WJIH CXeMa). OrcyrerBue
pucyHKa (MM CXeMbl) HJIH HaJIHYHe OMMOKH B HAX NMPHBOIUT K CHM/KEHHMIO OLEHKH Ha 1 das.
C apyroit CTOPOHBI, HAJIMUKE MPABHIILHOIO PHUCYHKA (cxeMsl) IIpH OTCYTCTBHM JPYTHX JJIEMEHTORB
OTBETA JAeT BO3MOKHOCTH yYaIleMycs IoJIyuuTs 1 6asnr.

Ha npumepe 01HOM M3 KaUeCTBEHHBIX 3aJ1a4 NOACHAM, Kak paboraer ara obobeHHAA cxXxeMa
B TIpolIecce OLeHHBAHMA PadoT dKCIIePTaAMH.

P

IIpumep 3agnanus 1 3 9

[TocToOSHHOE KOJMYECTBO OJIHOATOMHOIO HJeaJIbHOro rasa y4a- -~
cTByeT B mpouecce, rpaguk KOTOPOIro n3obpakeH Ha PUCYHKe B KO- I
opAMHATAX p — h, Te p — JaBJeHHe rasa, n — ero KOHIEHTPaI. 1
OnpesenuTe, NMOJIy4aeT ra3d TeIUIOTY HJIM OTaeT B Iporeccax 1-2 n l
9_3. OrBer MOSICHUTE, ONMPAACh HA 3AKOHBI MOJICKYJISPHOM uaukn
H TepMOAMHAMHUKH. 1

BoamosxHoe pemeHue 0

1. ITo mepBoMy 3aKOHY TEPMOAHHAMMKH KOJIHYECTBO TENJIOTHI, KOTOPOE Tas noJiydaer, paBHO
cyMMe M3MEeHeHHs ero BHyTPeHHe# dHepruu AU u pabors raza A: @ =AU + A. Konuenrpanusa

N

raza n=-—, rjge N — 4YHCJIO MOJIEKYJI rasa, V — ero oowem. Jlia waeanbHOro OHOATOMHOTO
\%4 owubra 6 Koaduyuenme!

.

2
rasza BHyTpeHHss aHeprus U =§-vRT (rme v — kosmuectso Mok rasa). Ilo yenosuio 3anayn

3

N = const.
9. Tak Kak Ha ydacTke 1—-2 KOHIEHTpaUMs ra3a He H3MEeHAETCHA, ero 00beM MoCcTOAHEeH (M30-
XOpHBIiT TIpoLecc), 3Ha4YHT, padora rasa A = 0. B atom nporecce JaBJeHue ra3a pacrer, COrjiacHo
aakony Illapss TeMmeparypa rasa Tak:ke pacrer, T.e. €ro BHYTPEHHSA JHeprus yBeJIMYHBAeTCH:
AU > 0. B3uaunr, @ > 0, 1 ra3 nojay4daer Ternio.
3. Ha yuacTke 2-3 KOHIIEHTpPALMA ra3a YMEHBIIAETCH, 3HAYHT, €ro o0’beM YBEJIMYHBAETCH, U
pabora rasa noJIOJKMTeJIbHA: A > (. JlaBnenue rasa InocToaHHO (n300apHBIil 1poriece), 1o 3aKOHY

@ NMo6oe PACNPOCTPIHEHNE MATEPHUANOS XKYPHANA, B TA. IPXHBHBIX HOMEPOS, BOIMOMHO TONBKO ¢ NNCHMEHHOO COPNACHA PEAAKUNN,



ошибка в коэффициенте!


32 OW3NKA B LUKOJE 1/2018

Ieit-JTioccaka Temneparypa rasa takske ysexmunpaercs. [loaromy AU > 0. [lo nmepomy 3axony
TePMOJIHHAMHKH Q >0. B arom [npouecce ras noJsy4yaeTr Teluwio. owubka 6 3naxax!

B nosHOM nNpaBMJILHOM OTBeTe JIoJIKeH ObITh chopmysmposan orBer (@, <0; @y, <0), pu-
23

BeJICHBI HCYEPITBIBAOIINE BePHBIE PACCYKACHMS C NMPAMBIM YKa3aHHeM HAODJOJAACMbIX ABJICHHIH
M 3aKOHOB (opmysia Ons 6HYMPEHHEl IHeP2UL 00HOAMOMHO20 UOCANBHO20 2a3a, NePEbill 3AKOH
mepMOOUHAMUKL, U3ONPOUECCHL).

Huske npuBeieHs! npuMepsl paboT BHITYCKHHKOR, WILUTIOCTPHPYOIIHUX paboTy 0600IEeHHBIX KpH-
TEepPHEB.

PabGora 1.1
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b pagawro , no P-4 penk T eootbometbauo aonm,éu

Aw&uu wnqnw eato-mo AU 20 &%ou Cmqwrw-

V'-’—“ Nz tonst , Coondeunenbesw M Yosmsusass 1

Taxrel /aoman M%w)me. AV>0 = A- Pa\/)O ) 0T

2a. R=A+aU >0 T2 18y é Wpouyoes 2-3 onay porguaer
TWHAOTY -
Quilex: 4 Mpoupecart 1-2 « 273 14y nosgiolms rendoty

ITostHOCTEIO BepHOE 060CHOBAHHOE pelleHue, olneHka — 3 banna.

@ Moboe pacnpOCTPIHEHUE MATEPUAN0E MYPHAND, B T4, IPXNEHLIX HOMEPOB, BOIMOMHO TONBLKD C NUCHMENHOIO COMMACHA PDEAAKLMK


температуре

Клапейрона

ошибка в знаках!
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PaGora 1.2

2p I)P: wki, w n- TP, T‘YW.
KWJ'ZT)@ ;& N resputtiR, T:¢.
(] DT A, u TR ST L.

-
A VN a’ r. K A a = l B nepeom npoyecce Hem nepeoo 3aKOHa mepmobunamuxu, HUY€e20 He CKA3aHOo 0 pab‘ome a3a

YPV=IRT - V- s, V-ohis (1= Dipopee

-1 rosmeresiaid 1. M r. o

WP m, WW £ JR<0=>4)>0 4 V-.-:Zt,
; A

A o m ;,éww ke, rac u m gt
{= A~ 2U]

[Tosryuen 0GocHOBAHHBINH NPABMIILHBIN OTBET, OJIHAKO, B PEIICHHH IPOIYIICHBI PACCYHKACHHUS
U 6 nepeom npouyecce moaiice o
o pabore rasa Bo BTOéOM poiiecce, HeodXoAuMBIe JIIA TOJIHOrO BepHOro oobiacHenusa. Ommbka B
(hopMyJie KOHLIEHTPALMH B JIAHHOM CJIy9ae MOKeT OBIThH OTHECEeHA K HEBePHBIM JIMIITHUM 3aITHCSM.
[lockonbKy JaHHBIE HEJJOCTATKH HE CYMMHPYIOTCS, PellleHue oleHeHo B 2 fanna.

-y

PaGora 1.3

/I Y TP R PP
oh
{ Mugince 273, (Ade: FL Mss Tornaiy 1 63-3 Doaynn Ty

BeiBoz 0 KOMIMUECTBE TeI0TH cnenaH Oe3 cehbLIKM Ha 1-if 3aK0OH TEPMOJIMHAMHMKH. B JAaHHOM
cJiyyae He YKa3aHBbI JiBa HBH%%&!‘;;}M%{."IH dm:nmecxnx 3aKOHa, HeOOXOAMMBIX JIJIA TTOJTHOTO BEpPHOIO

00BACHEHHA, TAK KAK B M30TEPMHUYECKOM M H300apHOM Ipoleccax pacCy:kKACHHS 0 3HAKe KOoJInYe-
CTBA TEIJIOTH NPHHUMIIHAJLHO pa3andHbl. Onenka — 1 6ann.

@ Nwboe PACNPOCTRAHEHNE MATEPUANOE XYPHANA, B T APXHBHLIX HOMEPOS, BOIMOXMO TONLXKO C NUCHMEHHOTO COTNACUA PeRAKUAK



В первом процессе нет первого закона термодинамики, ничего не сказано о работе газа  

изохорном

и в первом процессе тоже
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PaGora 1.4

- ' " R ,M
D e o2 E
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pa AT . . oy )Juﬂv-« st o
7 Yy Lt
0 =n. Ur Qeh padoman we chpimarct o5 4U, @
) e w ne W i xwzuuécrfso menaomvl He Y8eAUHUBACINCS, OHO DoAbULe HYAS
o UMYt sy gt wio bpucn loger

it

T A 2-3' p o WJ,;‘W«A

5_*_{
¢ T- =" a5 T’M
Qo CrsT Tt oo K gt o 47
P
Ta¥;';‘

o THpnt) =5 su? = 143 o nsspud minssny

yéeauuueaemcs He usmMeHeHue 6HympeHHell IHepuU, a cama 6HympeHHssn Inepaus!
An bETepHATHBHOE pellleHnue ¢ UCIIOJIB30BAHHEeM OCHOBHOI'O YpaBHEHHA MO.TI(?K_VJIﬂpH()ﬁ TEeOpHuH,

HO TaKKe He YKa3aHbl JIBa ABJICHHA WJIN (PH3NYEeCKHX 3aK0HA, HeOOXOQUMBIX JIJIA IOJIHOTO BEPHOIO
obbsicHeHHs, (POPMYJILI BHYTPEHHEH 9Heprum M tervioemkoctd. B pesynwrare — 1 6aan.

Pabora 1.5
S28
{-ta Joaou rgom?uwm :
/A R Q
: 06pamno nponopyuoHasen
agm wgu 74 Japwa

ARIMO RDONDULOHENIHO DT B0 EOHIAHEPOUp L 1.
A wpo

Yreel 1-3 N Ko MauETED <> V TONR e MeHIRA => 4V =0 ->l-}>aV

Ao >,U-Q

AU= I3 DR‘T V’COAS{ Y Lgoxw“ly WL I’L W{n%mﬁ?@ewﬂumuuﬁ
P %W%U&‘) > T yope &;9-1 j,gnwuu‘\rns > ngpaam MO ﬁ TOR

y@‘tmimw, O JUARAT U4 MOMPAET Teno

/]poqw: 2-3 = wpobopuuis ok xex p- cos?l [l ypoguey av <0 => A<0.
fguu gneuawzuu« V, yrenioiiced vow pee u T alwo > <0
n OTQGRLT IEAAD.

bor: (/yx«qm I~ 1 rompuaer Teans, //,wquu <=3 - orgac

B oopacHenun c)onyugeua owubdrka, BO BTOPOM IIpolecce HeBEepHO olpeiesIeH 3HAK KoJIn4yecTsa
TeIlJIOTHEI. l[aHH()C pelIeHne TaKKe OLeHHUBaeTCHA B 1 6ann.

=2

® No6oe PacnNPOCTPAHEHNE MATEPHANOE KYPHANS, B T4, APXHMBHBIX HOMEPOR, BOIMOXHO TONLKO C NUCLMEHHOID COMACKA PEAAKLNK


увеличивается не изменение внутренней энергии, а сама внутренняя энергия!

количество теплоты не увеличивается, оно больше нуля

обратно пропорционален

знак «дельта» здесь лишний
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Padora 1.6

28. Pv=VRT loU=3 R.T| a-s4rs
2
n/“"}““ =2 PT=>77=2>sUf="0F=Deas “wng YA Wtnn.

usmenenue snympeﬂueu IHEp2UU U KOoaUuiecmago mentomost poavuie Hyas, a He yee./m'tueaemcn!

Mposeee 2-3: nf Mo Prconst D VT D17 =>2UT <> ¢

K HeGepHOMY Xapaxkmepy u3MeHeHUs KOHYeHmpayuu 000a6.1eH0 He6epHOe caedcmaue:
npu 603paAcMaHUU KOHYEHMPAYUU 005EM 00AICEH YMEHLULAMBCS

2 143 wn—ym LT,
A

B npusenensnom pemernn dopmysia BHy'rpem{beu HEDIUH PHBE/IeHA C omubKoi, HeT hopmy-
JIBI KOHIIEHTPAIINY, OMMOOYHO ONpeneseo MaMeHeHHe KOHIeHTPAIMH, HO UMeIOmea 6epHbLe
paccyxcoenus, HanpaeaeHnbie Ha pewerue 3adavu. [lo nocaeagHemMy KpuTepHo JJaHHOE pe-

1eHue oneHusaercs 1 bannom.

Pabora 1.7

2) P'T ) id b () wémwvo":awn,

JBSW&(?:@HJMWH/NLL
mnwa,awwu%z}mm,

(238

B IIPpHBEJIeHHOM pellleHHH JIaH HeBeprli'l oTBeT, HepBbIl‘:! 3AKOH TepMOJAMHAMHKH 3allMCaH He-
BEPHO. ﬂpammm{o HalmMCaHHOIoO ypasHeHHA Meﬂneneena—l{naneﬁpona HeJ0CTATOYHO J1JId BbI-
crapiaenus 1 6asna. B urore — 0 6asrno6.

Oqeuusanne pacyeTHbIX 3agaud
Banaamnsa Ne 29-32 npeacrasnsior coboi pacdyerHsle 3ajga4yn. B Tekcrax 3ajiaHuil HeT yka3aHH
Ha TpeOOBAHMA K IOJIHOTE pellieHns, 3Ty (DYHKIHIO BBIIIOJHAET 00Aas HHCTPYKIMA.
B kaaoM BapuaHTe dK3aMeHAlMOHHOM paboThl nepea 3ajganuamMu 29-32 Tperneil yacTu npu-
BeJIeHa MHCTPYKIMA, KOTOpas B 1[eJIOM OTpaxkaeT TpeDOBAHHUA K IOJIHOMY ITPABHJILHOMY pelIeHHI0
pacyeTHLIX 3a1a4.

[Tosinoe npaBubHOE pemieHMe KaxJA0i u3 3axa4d 29-32 noKHO coaep:KRaTh
3aKkoHBbI ¥ (POPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOHMMO M JJOCTATOYHO JI/IA
pelmeHus 3a/1a9M, a TAKKe MaTeMaTudyecKkne npeodpazoBaHus, pacueTsl ¢ Yuc-
JIEHHBIM OTBETOM H MPH HEOOXOJAMMOCTH PHCYHOK, NOACHAKIIHHI pemeHue.

® Nwboe PacNpOCTPAHEHNE MATEDKAN0E XYPHANA, B T.U. aPXHBHLIX HOMEDOB, BOIMOMXHO TONBKD C NUCHMENHOIO COMMacHUA pegaKyn



  

изменение внутренней энергии и количество теплоты больше нуля, а не увеличивается!

к неверному характеру изменения концентрации добавлено неверное следствие: 
при возрастании концентрации объём должен уменьшаться

нет рассуждений о работе газа
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06061119“1’!851 cxeMa OIEeHHMBAHMUA pacyYeTHBIX 3aja4 BBINVIAJHAT CJICAYIOIHM oﬁpasom
Kpm‘ep}m OICHHBAHMA BBINNOJIHEHHMA 3aJIaHUA Basnni

IIpuBeneno nosHoe pelieHne, BRIIOYAIIEe CIeAYIONHE JJIeMEeHTHI: 3
I) aanmcanbl NOJIOKEHUST TEOPHH H (PHIHYECKHE 3AKOHBI, 3AKOHOMEPHOCTH, NPUMEHeHHe
KOTOPBLIX HEOOXOAMMO /UIS PeIIeHHA 3a/aui BRIOPAHHBIM criocoboM (B JAaHHOM clyvae:
NePeHUCARIOMCA 3AKOHbL U hopmyane);

II) onMcansl Bce BHOBbL BBOJMMEIE B pellleHNH OyKBeHHBIe 0003HaYeHHs (DHIHYECKHUX BeJIn-
yuH (3a ucknwovenuem oboznavenuil konemanm, ykazannox 6 eapuanme KHM, obosnave-
HULL 8eUMUM, UCNOALIYEMBIX 6 YCA06UU 3adaiu, u cmandapmubx 0603navenuil 6eniununm,
UCNONBIYEMBIX NPU HANUCAHUU PUIUHECKUX 3AKOHO0E);

III) nposesieHBl HEOOXOAMMEIE MATEMATHYECKHE IIPE0DPA30BAHMA M PACYeThl, IPUBOAAIILHE K
NPABUILHOMY YHCJIOBOMY OTBETY (JIOIYCKAETCs pelleHne «I1o 4acTaM» ¢ IpOMexRyYTOYHBIMH
BBIYHCJICHHAMM);

IV) npesacrasjien npasuJIbLHEIN OTBET ¢ YKA3AHHEM €IHHHIL H3MEPEHHA HCKOMOH BeJIHYHHEL.

[TpaBuibHO 3anucaHbl Bee HEOOXOMMBIE ITOJIOJKEHHS TeOPHH, (DH3HYeCKHe 3aKOHBI, 3aKOHO- 2
MEpPHOCTH H IIPOBEIeHEl Heobxoaumeie npeobpasopanus. Ho uMenres otnH MM HECKOJIBKO
H3 CJIeYIOIHX HEeJI0CTATKOB.
Bammcn, coorBercrryomme nyuakry I, npejacrasieHsl He B HOJIHOM 00bEMe HIIH OTCYTCTBYIOT.
U (UJIN)
B pemenuu umenTeA JHIIHME 3aNTHCH, HEe BXOJMINNE B pelenue (BO3ZMOKHO, HeBepHEIe),
KOTOpBIC HE OT/JIEJICHB! OT peneHus (He 3aYepKHYTHI, He 3aKJII04MeHBI B CKOOKH, paMKy M T.IL).
n (MJIN)
B HeoOX0MMBIX MATEMATHYECKHX IPeoOpasoBaHMAX MM BEIMHCIEHHAX AOIMYIEHB! OmHOKH,
# (M) B MaTeMaTHYeCKHX MpeodpasoBaHHAX/BEMHCICHUAX MPONYIEHE! JIOMHYECKH BaKHbLIe
[Iard.

H (UJIN)
Oreyrersyer nyukr [V, wian B Hem aonymena omubka (B TOM 9HCIe B 3alIMCH eIMHHIL M3~
MEPEHHA BeJIHYHHEI).

IIpencraBiieHs! 3aMCH, COOTBETCTRYIONNE OITHOMY M3 CJIEAYIOIINX CAy4aen. 1
[pencraBieHs! TOABKO NOJM0KeHHA ¥ (HOPMYJIb, BRIpakanmme puanyeckne 3aKoHbI, MPH-
MEHEeHHe KOTOPBIX HeoOXOIMMO M JIOCTATOMHO JUIA pelieHus 3ajnaqn, 6e3 kakux-aubo mpeod-
PAa30BaHMIA ¢ MX MCIIOJIL3OBAHHEM, HAIIPABJICHHBLIX HA pelleHHe 3aJaqu.
WJIN
B pemennn orcyrersyer OJIHA ua uexomunix dopmys, Heobxoaumasn JUIsA pelieHHs JaHHOM
3anaun (MM YTBEPIKJACHHE, JICHKAIEE B OCHOBE PEIIeHHs), HO ITPHCYTCTBYIOT JIOPTHYECKH Bep-
HEIe 11peobpasoBaHuA ¢ UMenIMMHCcH GopMyJIaMu, HAlIpABJAEHHLIE HA pelleHHe 3aJaqu.
WJIn
B OJIHOM na mexommnix hopmyJi, HEOOXOMHMMEBIX JUIs pelieHHs AaHHoi 3agaun (uam B
YTBEePAKJACHHH, JIEKAUEM B OCHOBE pelleHHs), AONylieHa omubKka, HO NPHCYTCTBYIOT JIOI'H-
YeCKH BepHEIE NMPeodpa3oBaHHA ¢ UMEKIMMHCH (hOPMYIaMH, HANIPABJIEHHEIE HA pelleHHe
3aavH.

Bee enyuan pemenusi, KOTOpbI€ HE COOTBETCTBYIOT BBIIEYKA3AHHBIM KPHUTEPHAM BHICTABJIEC- 0
Hus oneHok B 1, 2, 3 Hanna.

[TosicHUM oTHEe/TbHBIE YHKTHI OMMCAHMS [IOJIHOTO BEPHOTO penieHns 0000neHHOH cXeMbl.

1. Pemenne yyamerocs MoKeT HMeTh JIOTHKY, OTJIMYHYIO OT AaBTOPCKOM JIOTHKH penteHus (asb-
TepHATHBHOE perrenue). B aroM ciydae skcrmepT OLleHHMBAET BO3MOKHOCTH PEIIeHHA KOHKPeTHOM
3aziauM TeM crocoboM, KoTopelit BeIOpas yayammiicsa. Eciu Xo/1 pemeHnsa yqamerocs J0MycTUM, To
aKCnepm oueHuéaem NOJAHOMY U NPAGUJILHOCMYb IMO20 PEUeHUA HA OCHO8AHUU MO20

@ Moboe pacnpoCTPAHEHNE MATEPHANOE XYPHANA, B T4, APXMBHBIX HOMEPOB, BOIMOKHO TONBKO € NUCHMENHOMO COMMACHA PERIKLMA,
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CRUCKA OCHOBHBIX 3AKOH06, POPMYL UNU YMEepHCcOeHUll, Komopbvie coomeéemcemeyom
évtbparnHomy cnocoby peweHun.

2. 1. (I) B kadecTBe MCXOAHBIX NPUHHMAKOTCA (POPMYJIBI, YKA3aHHBIE B koauduKaTope ase-
MEHTOB COJIep:KAHHUA ¥ TPeDOBAHMIT K YPOBHIO IOJINOTOBKH BRIITYCKHHKOB 001meodpasoBaTeILHBIX
yUpeskIeHHil JUIs IPOBeJIEHHs eIHHOI0 rocy/1apCTBeHHOro 3K3aMeHa 1o duauxe. [Ipu arom dopma

Q
AT

sanuen bopMyJIBl 3HAUEHHs He MMmeeT (Hanpumep: @ = cmAT, ¢= n t.11.). Ecom ke yva-

MIMHMCA HMCII0JIB30BaJI B KadecTse HCXOJIHOil d;opmy.nm Ty, KOTOpas He yKas3aHa B Konudmxa'rope,
TO pa60'ra OLIEHHBAETCA HCXOAA U3 OTCYTCTBHA O/THOM M3 H606X011HMNX JI1A penieHus (bopmy.n.
(Hanpumep, yqamuﬁca MOJKeT B KAQUeCcTBe UCXOTHOM HCII0JIb30BATh cbopmy.ny JUIA U3MEHEeHHs BHY-
Imoii hopmyawt nem 6 Koougpuxamope! Ecmv hopmyaa 015 6nympennent 3Hepzuu
HO He 0151 e€ u3MeHeHUsl 8 U300apHOM npoyecce

5]
tope. OnHako dopMyJ1y JUIS KOJTHYECTBA TEIJIOTHI Q= > pAV, TOJY4eHHOro ra3oM B H300apHOM

TPeHHeH dHepI'uy 0JJTHOATOMHOI0 HJ1eaJIbHOIo rasa OCKOJIBKY OHA eCThb B I\'OIIH(bHKa-

fportecce, B Ka4ecTBe MCXOAHOI MCIOJIb30BATH HEJIb3s (OTCYTCTBYET B rkonudukarope). B arom

caydae Takas paboTa OLEHHBAETCHA 110 KPUTEPHIO Omcymcemeus 00HOIUL U3 OCHOBONOIAZAIOWUX

dopmyn u oueHusaercs B 1 6an1, fake MpH HATHYNHE BEPHOTO YHCJIOBOrO OTBETA.

3. (. 1I) CrasaapTHEIME CYMTAIOTCA 0003HAYEHHA (DUINYECKNX BEJIMYHH, NPHHATHIC B KOIH-
duKaTOpE 2J1EMEHTOB COJIePIKAHMS U TPeOOBAHHIT K YPOBHIO IO/INOTOBKH BBIITYCKHHKOB obueodpa-
30BATEJIHBIX YUYPEKJACHHIT JUIs TIPOBE/ICHNS eHHOr0 rocy1apcTBEHHOro0 IK3aMeHa 110 dusnxe.

B CBf3M ¢ BHIIIEH3JI0KEHHBIM IIPH MOJAMOTOBKE K IK3aMEHY CJIe/lyeT JeTaJIbHO H3YIHTh koudu-
KaTOp 2JIEMEHTOB COJIeP/KAHUsA HA Npe/IMeT NOBTOPeHUA U cHcTeMaTH3aN|i GU3HYEeCKHX 3aKOHOB
1 dopmyJ1, 0603HAYEHMI (PHIHYECKNX BEJIHYNH, HCIOIb3YEeMbIX B CTAHAAPTHOH (QOPMYIHPOBKE,
qTOOBI HE Ieperpy:KaTh peleHnsi KOMMeHTAPHAMH HJIN JOTOJTHUTEIbHBIMH CJIOBECHBIMH OITHCA-
HuaMu xoaa pemtenns. Taxske MM0JE3HBIM JJIEMEHTOM PEIIEHMA MOMKET CTaTh PUCYHOK, HOACHAI-
nmit X071 peleH s, Ha KOTOPOM CXeMATHYeCKH YKa3aHbl 0003HaUeHHs Beex (hmanyecKuX BeJIMYHH,
YUYACTBYWIIMX B PEIIeHHH 3a7a4H.

4. Berpewalores caydad, KOraa YYeHHK NpeCTAB/AET PelleHHe 3a/1aui, B KOTOPOM «Ioime-
HAETCA» YCJIOBHE 3aJIauUH, W ONpejesseT APYTYIo (hH3UYecKyo BeJIHYHHY. 31ech MOKHO paccMma-
TpUBATh TPH BapHAHTA.

— Ecam B 3a/aHuy TPeGoBaJIoOCh ONPEIeUTh OTHOLIeHNe BeaduH «A/B», a yuacTHHK k3aMeHa
onpeesus aHaveHne orHomenusa «B/A», To 310 He cuMTaeTCHA OIIMOKOH MJIH TOTPeNIHOCTRIO.

— Eenu noaMeHa CBOJMTCA K TOMY, YTO yHallMicsa ONpeiesnl He Ty BeJIHYHHY, KOTOPYIO TpeboBa-
JI0Ch PACCYMTATE 110 YCJIOBHIO 3a/1a4H, a APYTyK (IIpH yCJIO0BHH, 4TO MOJIYYEHHBIH OTBET MOKHO
CUYMTATH MTPOMEKYTOUHBIM TATIOM IIPH OIpe/ie/IeHHH TpedyeMoit BeJIMYHHbI I IIPH 9TOM B JpY-
IMX BapHAHTaX He TpedyeTcs Olpeie/uTh HMEHHO HAHJICHHYI0 TeCTHPYEMbIM BEJIMYUHY), TO
3TO MOKET OBITH OTHECEHO K OIIMOKe TOTO e MOPAMAKA, YTO U OIMOKH B Ipeodpa3oBaHUAX.

— Eecnm ske noMeHa CBOJAMTCA K PEIIeHHIO 3a7a4H, NpeJICTABJIeHHOH B IPYroM BapHaHTE JK-
3aMEeHANMOHHON padoThl, To Takoe pemenne onennsaerca 8 0 6a110B.

B cBs3n ¢ pasHooOpasueM pacdyeTHBIX 3aja4 CYIIeCTBYIOT BO3MOKHbIE H3MEHEHHHA B 0000111eH-
HOII cHCTeMe OIeHMBAHHS PACHeTHBIX 3aj1a4.

— Eenu B 3a7aHuu He TpedyeTcs NMOJy4YeHHe YMCJI0BOro OTBeTa, TO B ONMCAHMH ITOJTHOTO
BEpPHOI'o pellIeHHsi CHIMaeTes TpeboBaHHe K YKa3aHMI0 YHCIIOBOIO OTBETA.

— Eenu B TekeTe 3aayy IMPHCYTCTBYET TpeGoBaHME JOMOJHHTENBHO C/1eJIaTh PUCYHOK C yKa-
3aHMeM CHJI, JIeHCTBYIOIMX Ha TeJ0, TO BKJIKYaeTcs TpeboBaHHe K IPABUILHOCTH PHCYHKA B
ONMCAHHH IOJHOTO ITPABUJILHONO OTBETA, a4 TaKiKe JONOJIHHTe/IbHbIe YCIOBHA K BBICTABIEHHIO
2 DaJI0B.

® Moboe PacnpPOCTPAHERNE MATEPIHANOB XYPHANA, B T4, APXHBNBIX HOMEPOB, BOIMOAKHO TONBKD C NMCHLMEHHOTO COMNACUA PEAAKLINN.



Этой формулы нет в кодификаторе! Есть формула для внутренней энергии, 
но не для её изменения в изобарном процессе
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Ecnu B Tekcre 3azaun npucyreryer rpeboBanne n3obpasuts CXeMy JJIeKTPUYECKOH enu
HJIH ONTHYECKYI0 CXeMy, TO BKJIKYaeTcs TpeboBaHHe K IPABHJIBHOCTH PHCYHKA B ONMCAHHH
IIOJIHOrO MPAaBHJIBHOIO OTBETA, a4 TAKKe JIONOJIHUTEJbHBIE YCJIOBHA K BHICTABICHMIO 2 1 1 das-
JIOB.

Ha npumepe aByX pacueTHBIX 3a1a4 M3 Pas3HBIX PA3/JIEIIOB Kypea (pUIHKH NpHBeeM IIPUMeph
padoThl 000OIIEHHON CXeMBI OIleHUBAHMA.

Ilpumep 3anannsa 2

Banaua

HeGosbmoit kyGuk Maccoit m = 1 Kr HAYMHAET COCKAJID- 0\ =
3BIBATH € BBICOTEI H = 3 M 10 ryiajikoit ropke, nepexoasmmei S
B MepTBYI0 nermo (cm. puc.). Onpegennre paauye nernu R, H
ecau Ha BeicoTe h = 2,5 M OT HMIKHell TOUKH IeTIH KyOuK h
JAaBUT Ha ee cTeHKy ¢ cuioit F' = 4 H. Cuenaiire pucynok ¢
YKasaHueM CHJI, [MOSICHAIIMI peleHne.,

Boamosknoe pemenne
1. Ilyers ckopocts KyOMKa Ha BeicoTe h paBHA U, a B HHMKHeil
TOYKE IeTJIH OTeHIMaIbHasA dHeprus Kyouka passa nymo. Torna
9

muv
0 3AKOHY COXPAHEHHs MeXaHHYecKoi aHepruu mgH = =3 +mgh,

oTkyma v’ = 2g(H - h).
2. Koraa kybuk Haxomures Ha BhicoTe h, HA HEro JEHCTBYIOT JBE CHJIBI: CHJIA TAMKECTH mg wm
cnsia peakuun onopsl N. Banumem Bropoit 3akon HeloToHa B npoexumsx Ha pagmasabHoe Ha-
muv®
npasnenune (Ox Ha pucyHke): mgcosa + N = =
2

v
rjae = @, — LEHTPOCTPEMHTEJIbHOe YCKOPEeHHe KyOUKa B aTOI TOYKe.

ITo Tperbemy 3axony Heorona N = F

h-R
M3 pucynka BuaHo, 9To coso = B

3. U3 BeIpaskeHwmit 1. 2 noayyum:
R= m(gh - v2)‘
mg-F
4. lloacrasus nonyvyeHHoe 3aHaveHue v° ua 1. 1, HaiaeMm:
R= mg(3h —-2H) ” 1-10-(3-2,56-2-3) -
mg - F 1-10-4
Orser: R = 2,5 m.

2,6M

HcxonHbiMu ypaBHEHHAMH 3/16Ch ABJIAKTCA: 3AKOH COXPAHEHUA MEXAHUWECKOLL IHepeuu, emo-
pot u mpemuti 3axkonst Holomona, evipasicenue ons ueHmpocmpemumensrozo yekopenus.

Hns aroit 3anaun nobasasercs TpeGoBaHMe K PHCYHKY ¢ VKA3aHHeM CHI, NEeHCTBYIOIMX HA
TeJIo.

@ MMoboe PACNPOCTPIHEHNE MATEPHANOB XyPHANA, B T.4. IPXHBMBIX HOMEDOB, BOIMOMHO TONBKO C NHCLMEHHOTO COMACHA peaakumm.
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Pa6ora 2.1
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§1F+ mg-(L.1)= 72
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(Hompis Ky ESaphe

3anucu, npueedénnvie Ha 060pome, OMCYMCMEYIOM

[IpuBeeHO MOMHOCTHIO BepHOE pelleHue 3anayn — 3 6asna.

noaHoe peuienue He npusooumcs!

(® NMoBOE PACNPOCTPAHEHNE MATEPHANOE KYPHANS, B T4, 3PXUBHBIX HOMEPOB, BOIMOMHO TONBLKO C NUCLHMEHHOTO COMACHA PERAKUMA.



Записи, приведённые на обороте, отсутствуют

полное решение не приводится!
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PaGora 2.2
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B’l‘OpO}.‘l 3akoH Hpiorona B BQKTOQHOM BHJIE€ 3allMCaH HeBEepHO, TAK KaK IIOJIHOE YCKOpPeHHe KV-
Momenm ompuiéa 6 3adaye 6006uje He paccmampueaemcs! . .

OMKa B MOMEHT OTDEIBA HE PABHO LIEHTPOCTPEMHTEILHOMY. OpnHako, B JasibHeMIIEM pelneHuH aTa
omrMbOYHAA AIUCH HE YYACTBYeT, HeoOX0AuMAast /Ui PelleHus 3a1a4i POeKIHs BTOPOro 3aKoHA
Heorona sanucana sepHo. B peaysbrare, BepHo nosyuena obmas dopmysa u npaBuiIbHbIH YHC-
noBoit orset. [To00HYI0 CHTYAIIMIO MOKHO OTHECTH K NMOSABJIEHHIO B PELICHHH JUITHHX HEeBEePHBIX
3ammcei, ¥ COrJIacHO 0DODIIEHHBIM KPHTEPHAM JaHHAas padora oleHuBaerca B 2 6aana.
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Pa6ora 2.3 2 3)
K

® /boe PacNPOCTPAHENHE MITEPUANOB XYPHANA, B T.N. APXUBHBIX HOMEPOS, BOIMOMHO TONBKO € NMCHMENHOrO COTNACHA PEAAKLMA,



Момент отрыва в задаче вообще не рассматривается!

На мой взгляд, слишком жёсткий подход к оцениванию 
данного решения. Из решения чётко видно, что ученик
полностю разобрался в физической сути задачи.
Заметьте, что он даже индексы ускорений написал
по-разному: в векторной форме записи он использовал
индекс «ц», в то время как в проекции записан другой
индекс «ц.с». Снижать на балл оценку за эту работу
едва ли целесообразно
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- Booﬁme-mo, Ha4aavHas mo4Ka evluie, OIMOMY He COBCeM YMECMHO HA3bleAMb paccmampueaemylo mo4Ky eepxneﬁ
BepHo 3anucaH 3aKOH COXPaHEHHs dJHEPI'HH, IPABHJILHO OlpejielieHa CKOPOCTh B BEPXHEH TOY-

Ke, IPaBHJILHO NMpUMeHeH TpetHii 3akon Helorona, sammucana gopmysia LLeHTPOCTPEMHTEIBLHONO
yekopenna. OHako npu Hanucasun Broporo sakona Heorona ponymiena ommOKa, NpuyYeM Kak
B BEKTOPHOM BHJIe (VCKOpEHHe Tesa He PABHO IIEHTPOCTPEMHUTEILHOMY), TAK H B IIPOCKIHH. Cne-
JIOBATEJIBHO, B OJIHOM M3 HMCXOAHBLIX (hopMyJ1, HEOOXOJMMBIX IS PelleHHs 3aJavH, J0IylieHa
OMMOKA, HO IPHCYTCTBYIOT JIOPHYECKH BepHbIE IPE0DPA30OBAHMA C HMEIIMMHUCH GopMyIaMH, Ha-
npaBJieHHbIe Ha pemienne 3agaqn. PaGora onenusaercs 1 6annom.

Padora 2.4
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BepHO 3anmucaH 3aKOH COXPAHEHHS JHEPrHs, MPABAUIIBHO ONPeiesIeHa CKOPOCTh B BEPXHEH TOU-
ke, sanmcaHa (OPMyJIa IEHTPOCTPEMHUTebHOro yekopennusa. OHaKo BTOPOH M TPETHH 3aKOHBI
HploToHA 3alIMcaHBl HEeBEPHO, MOCKOJIBKY HEIIPABHJIBHO HHTEPIPeTHPYeTCA 3HAYeHHe u Halpas-
nenne cuant F. Takum 00pa3oM, HeBepHO 3aITMCAHBI J(BE MCXOAHBIE (hOPMYJIbI, HEOOXOJNMBIE B
pemeHun 3agauu, ¥ padora onenusaerca B 0 6annoe.
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@® NMoboe PACNPOCTPAHEHWE MATEPHANOE KYPHANA, B T.4. APXHBHEIX HOMEPOS, BOIMONHO TONMBKO € NUCHMEHHOTO COMACHA PeAAKLMA.


Вообще-то, начальная точка выше, поэтому не совсем уместно называть рассматриваемую точку верхней
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PaGora 2.5
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Onbem. 7 5

AHAJIOrHYHEIN IIPUMEp, B KOTOPOM NPABHJILHO 3aTTHCAH 3aKOH COXPaHEHHUs IHEePIrus, NPaBHIb-
HO OIpefie/IeHa CKOpPOCTh B BepXHeH Touke, 3anmucaHa (hopMysia HEeHTPOCTPEeMHUTEILHOIO YCKOpe-
auA. OaHako BTOpoit M Tperwit 3akonsl HeloTona 3ammcansr HEBEPHO, IMOCKOJILKY HEeNpaBHJILHO
HHTEPIIPETHPYeTCA 3Ha4YeHHe u HanpapieHue cuisl F. Takum obpasom, HeBepHO 3anmcaHs! aBe
HcXoHble hopmyibl, pabora ouenuBaercs 0 6an086.

Ilpumep 3ananusa 3

Banaua

Meranauueckyio niacTuHy 0CBeIAOT MOHOXPOMATHYECKHM CBETOM C JUTHHOI BOIHEI A = 531 HM.

Kakos Makcumanbubit uMmysibe GoToa1eKTpoHOB, ecim paBoTa BEIXOIA ATEKTPOHOB M3 AAHHOIO
meramia A, = 1,73 - 107" Jx?

@ /oboe pacnpoCTPAHEHNE MATEDUANOB XYDHANA, B T, APXHBHbIX HOMEPOE, BOIMOXMO TONBXO C NUCHMEHHOTO COFNACHA PEAIKUWA,
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BoamosxkHoe pemenue

s 2 ¢
1. CorsracHo ypasuenuio DitHmreitna s doroadderra hv = hz =A, . +E . rae h — no-

crosunas [lnauka, ¢ — ckopocTs cBera B Bakyyme, E = — MakcnMaJIbHasA KHHeTHYeCKasa JHeprus
3JIEKTPOHOB.
muv- pl
2. E,,, =—2% ="0% e m, — Macca 3JIEKTPOHA, U, — €ro MaKCHMaJIbHas CKOPOCTh.
2 2m,

3. Oopeauusasa 1 1 2, moay4dum:

- (he _a1( 6,6-107%*.3.10° 19 _95 KP+M
pm"x=\/2m‘,(-)—-—Amx)=\[2-9,1-10 ‘[ TR -1,73-107"° [=6-10 —

-

Otser: p,,.. = 6-107 (xr-m)/c.

Jlna pemenns 3ajauym HeOOXOAMMEBI CJIEAYIONME MCXOAHBIE GOPMYJILL: ypasHenue unwmer-
Ha ona homoahdpexma, hopmyna 643U UMNYABCA INNCKMPOHA € €20 KUHEMUHECKOU IHepauell.
K 3agave nmonHOCTHIO NpuMeHnMa 00001IeHHASA cXeMa OLeHUBAHMA, IPUBE/IeHHas Ha ¢. 36.

Pabora 3.1 A2,
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IIpescraBneno seproe pemrenue 3agaun. Ho B orere nonymena omudka. B pesysasrare Bo3-

HHUKJIM OIIMOKH IPH BBIYMCJIEHHAX (M3BJeyeHHe KBazapaTHoro kopHs). Takum obpasoM, oleHka
2 banna.

® Nwboe pacnpoCTPAHEHUE MATEPHANOB KYPHANA, B T.N. APXUBHBIX HOMEPOS, BO3IMOXHO TONBKO C NUCHMEHHOTO COMNACUA PEAIKUMN.
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Pabora 3.2
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[Ipu HaMuMH IPABHIIBHO 3AITHCAHHBIX HEODXOAMMBIX HCXOAHEIX (hOPMYJT B ITpoliecce penreHus
3aJlayM «I10 YacTAM» JONylleHa BeMucauTenbHas omudka. Utoroesnit peayasrar — 2 6anna.

PaGora 3.3
32) Lowe: W Umsrigiioce -
Aes31.40 M ‘h;U

A ~ 13757 e u’é ”ka M
rez 9t 16"k ponorppuma a’un-‘
h= 56/0”«0&: h = M.,f.gg_ E?

c-5 10 M/C

p-7 r“r "4«-‘""'

e

LX) '-Q"" L("‘ “"‘7— ~'{)—-ao 2 42007 3
s
Y610

-
"

Penrenue npasusibHOe, HO B HEM IIPUCYTCTBYIOT 08a HEAOCMamKa: OTCYTCTBYET TOICTAHOBKA
YHMCJIOBBIX 3HAYEHHIT B (pMHANBHYIO (GOpPMYIIY, a 3TO, COTJIACHO KPUTEPHUAM, SBJSETCH ITPOIYCKOM
JIOTHYECKH BasKHBIX MATeMaTHYECKHX NMpeodpasoBaHUI HJIM PACYETOB, H B IPABHJILHOM YHCJIOBOM
OTBeTe OTCYTCTBYeT pa3aMepHoCTh. [locKkoIbKRY HemocTaTKM pelIeHust, KasIablil B3 KOTOPBIX ITPHBO-
JIUT K CHHIKeHHIO OLIeHKH Ha 1 6asu1, He CyMMHpPYIOTCH, HTOrOBBII peayasrar — 2 fasna.

© Noboe pacnPOCTPIHEHIUE MATEPUANOB XYPHANA, B T.U. APXHEHBIX HOMEPOB, BOIMOXHO TONBKO € NMCHMEHHOID COrNACKA PEAAKLMK,
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PaGora 3.4
31) Ae531-70 4
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B oanoit u3 uexoausix dopmyn (dhopmyna anepruu doToHa), HEOOXOAUMBIX IJIA PelleHns 3a-

Javy, JONyIleHa OIMOKA, HO IIPHCYTCTBYIOT JIOMHYECKH BepHbIe I1peodpa3oBaHus ¢ UMEIONIMMHUCH
dopmysiamu, HanpapJieHHbIe HA pemleHue 3ajgayn. Pabora ouenuBaerca 1 6asriom.

Padora 3.5
@ Daso:

Vpaenenne DitHmrreitHa s doroadderra 3anucaHO HEBEPHO, a TAKKe VISl HAXOMKICHUSA
uMIyJbea hoTONIEKTPOHA HCIoIbayeTes dopmyaa umiybea doroHa. Takum obpa3oM, HeéepHO
3anucanvt 08e ucxoouvie gopmynwt, padbora onennsaercs B 0 6anrnos.

3aknwuyeHue

B crarse noapobHo H3nokeHa npoleaypa IMpoBepKH M OLleHUBAHHUA 3a/1a4 ¢ pa3BepPHYTHIM OTBe-
ToMm B EI'D 1o usuke, pazobpassl 1 NPpOKOMMEHTHPOBAHbI 00001IIEHHBIE KPUTEPHH OLEHKH, KOTO-
phle Oy/1yT JeHCTBOBATH [P IIpOBepKe dK3aMeHalMoHHBIX pabor B 2018 roay, Ha npumepax pabor
BBIIIYCKHHKOB MPOMJUTIOCTPHPOBAHEI THIIMYHEIE CHTYALIHH M BO3ZHMKAIOIHE B padorax omHOKH.

[IpoapayHOCTE M JIOCTYIIHOCTH OCHOBHEIX IIPHHIIMIIOB 3KCIIEPTHOH ITPOBEPKH 3aJaHUM ¢ pas-
BEPHYTBIM OTBETOM ITO3BOJIMT KAK YUHTEJSAM, TAK U BBIUTYCKHHKAM PaBHJIbHO OCTPOHUTH ITPOLIECC
NoAroTOBKM K BaxkHoMy atany EI'D no du3snke — pemeHuo 3ajay — a 3HAYUT, B JajbHeleM
MOJIYYUTh MAKCHMAJIBHBIA 0aJIJ1 B 9TOH YaCTH IK3aMEeHALIMOHHOH padoThL.

@ Nwoboe pacnpoCTPaHeHe MATEPHANOB XYPHANA, 8 T.4. APXMBHBIX HOMEPOB, BOIMOXKHO TONBKO C NUCHMEHHOTO COMACHA PEAAKLIMA.




