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latxcymeHe EneHa MoHacoeHa,

pyKoBOAUTENb NPOBAEMHOMN TPpyNnbl,

yunteno pmankn MbBOY «CLL No 33»




Tpu TMNa 3agaHUN C pa3BEPHYTbIM OTBETOM

JKCIEPUMEHTAJIbHOE 3aJaHHe
(3aganue 17),

koTopoe B 2024 r. mpoBepsieT

— YMCHHUC IIPOBOAUTDH KOCBCHHBEIC
N3MCPCHUA (bHBI/I‘-IGCKI/IX BCJINYNH,

— yMEHHE IPEJICTABIATh
AKCIICPUMEHTAJIbHBIE PE3YyJbTaTbl B BHJIC
TaOaul, TrpaduKOB WU CXEMaTHYECKUX
PHUCYHKOB U JiejaTh BBIBOJIbI HA OCHOBAHHUH
MOJTYYECHHBIX SKCIICPUMEHTAIBHBIX JTaHHBIX.

Maxcumanonoli 0ainl 3a BbINOJHEHUE
3a0aHus — 3 oanna.

KavecTBeHnHnble 3agaun (3aganus 20,
21 u22)

IPEJCTABIAIOT COOOM OIMCAHMWE SIBJICHUS WU
mpolecca, ISl KOTOPOro ydYaldmcs HEoO0XOIUMO
MPUBECTH IIETIOYKY PACCYKIACHHUH, OOBICHSIONIUX
IpOTEKaHUE SIBJICHUS, OCOOCHHOCTH €ro CBOMCTB U
T.I.

MakcumanvHolil 6anl 3d 8bINOJIHEHUE 3A0AHUS —
2 oanna.

PacuérTnble 3agaun (3aganusa 23, 24 u
25),

IS KOTOPBIX  HEOOXOAMMO  IIPE/ICTaBUTH
oIPOOHOE PEIICHHE U TTOTYUYUTh BEPHBINA OTBET.

MakcumanvHolil 6A 3d 8bINOJIHEHUE 3A0AHUS —
3 oanna.




JKcnepumeHTanbHoe 3agaHue B 2024 r.
nposepserT:

1) ymenue  nposooums
¢uszuueckux eeruuun:

KOC6€HHble usmepenus

IUIOTHOCTH BEIIECTBA;

CWIbl ApXumena;

ko3(pduIeHTa TPEHUS CKOJIbXKCHUS,
KECTKOCTHU IPYKUHBI,

MOMEHTA CHUJIbI, ICUCTBYIOIIIETO HA pbIYar;

paboThl CWIBl YOPYroCTU TIPpU MOABEME TIpy3a C
MTOMOIIBIO TTOABUKHOTO MJIM HEMOJBUKHOIO OJI0Ka,;

pabOThI CHIIbI TPEHMUS;

ONNTUYECKOM CUJIBI U
coOHMparoIeH JUH3HI;

(OKYCHOTO  pacCTOSIHUS

AIIEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOPA,

pabOThl U MOIITHOCTH TOKA.

O6paseL, BO3MOXXHOrO BbINO/JIHEHMUA 3KCNEPUMEHTA/IbHOIO
3aZ,aHUA Ha NPOBEPKY YMEHUA NPOBOAUTb KOCBEHHbIE
nsmepeHna pusnuecKkux BeIMUmnH

1. Cxema sKCIEpUMEHTAJIBHOM yCTaHOBKH.

2. 3anuchk GopMyIIbl.

3. Pesymprarel mOpsSIMBIX H3MEPEHUN C yKa3aHUEM
a0COJIFOTHOM MOTPEIIHOCTU U3MEPECHUS.

4. 3HaueHNE KOCBEHHOTO U3MEPEHUSI.

Kpurepun onieHKH BbINOJHEHUS 3aJaHUs
[TodHOCTRIO  MOpPaBHIIBHOE  BBINOJHEHUE  3aJaHMS,
BKJTFOUArOIIEE B CeO:

1) prUCYHOK 3KCIIEpUMEHTAJILHON YCTaHOBKH,;

2) dopmyiry i pacdyéra HMCKOMOW BEIMYMHBI (B
JAHHOM CJIy4ae: yKa3bIBaeTcs popmyrna);

3) TmpaBUIBHO 3allMCAHHBIE PE3YJIBTAThl  MPSIMBIX
U3MEpPEHUN C YYETOM 3aJJaHHBIX a0COJTFOTHBIX
NOTPEITHOCTEN U3MEPEHUH (B IAHHOM CIIy4ae: yKa3bIBAKOTCS
buznUecKre BeIUUYUHBI);

4) TONyYEHHOE YHCIIOBOC 3HAYCHHE

HUCKOMOM BEJIMYUHBI.

PaBUJIBLHOE




Mpumep 1
Hcnonb3ys mTatuB ¢ jaepskarenem, npyxuny Ne 1 co
Kol (Win JUHEHKY), tuHamoMmeTp Ne 2 u rpy3sl Ne 1 u
Ne 2, cobepute OSKCIEPUMEHTAIBHYIO YCTAHOBKY JIJIs
U3MEPEHHUS KECTKOCTU NPYKUHBL. OmnpeaeanuTe KECTKOCTh
IPYKUHBI, TIOJBECUB K HEW rpy3. s usmepeHus Beca
Ipy30B BOCHOJB3YUTECh JUHAMOMETPOM. AOCOIIOTHAsA
MOTPEITHOCTD U3MEPEHHUS YIJIMHEHUS PY>KUHBI
cocTtaBisieT *2 MM, a aOCoJITHas MOTPEUIHOCTh
u3MepeHus Beca rpy3oB paBHa +0,1 H.
B 0nanke oTtBeTOB Ne 2:
1) cnenaiiTe pUCYHOK SKCIICPUMEHTAIILHON YCTaHOBKH,;
2) 3anumute GopMyiIy U pacdéra KECTKOCTH MPYIKUHEI,
3) yKakuTe pe3ylbTaThl HM3MEpPEHHS Beca TPy30B U
VIJIMHEHUS  TPYXKUHBI € y4ETOM  aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPEHUM;
4) 3alMIIATE YUCIOBOE 3HAYCHHE KECTKOCTH MPY KUHBI.

Oo6pa3en BO3MOKHOT0 BbINOJIHEHHA

1. Cxema sKcriepUMeHTaIBHON YCTAHOBKH (CM. PUCYHOK).

2. Fyap = mg = P; Fynp = kx, cliefioBaTenbHO, kK = —.
X
3.x=(40+2) MM P=2,0+0,1)H.

4. k=2:0,04 =50 H/™m.

Vkazanue sxcnepmam
WU3MmepeHne cuuTaeTcs BEpHBIM, €CIH X IIPHBEICHO
B nipeienax ot 38 go 42 mm, a P — B mpenenax ot 1,8 no 2,2 H
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KommeHTapuii: npeactaBieHO NMOMHOCTbIO
BEpHOEe BbINO/HEHWNE 3a4aHUA.
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KommeHTapuii: B aHHOM BapuaHTe TONbKO OAHO
M3  MNPAMbIX MU3MEPEHUN YKa3aHO C Y4YETOM
abCcoNtoTHOM NorpeLwHoCTH.
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KommeHTapuii: B pelleHMM paccMaTpuBalOTCA ABE CUAbl, HO

OTCYTCTBYET 060OCHOBaHWE PaBeHCTBA MO MOAY/H CUAbI ynpyroctu Fy
n Beca tena P (4to morno 6bITb A4aHO Ha PUCYHKE WU OTAENbHOM

CTPOKOMN).
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KommeHTapwmi:
npeAcTaBNEeHbI 6e3

N3IMepeHun
abCoNOTHbIX

pesynbTaTbl  NPAMbIX
yKa3aHuA

NOrpeLIHOoCTEN.



JKcnepumeHTanbHoe 3agaHue B 2024 r.
nposepser:

2) ymenue npoeooums UCCie008aHue 3a6UCUMOCHU

OOHOUL (pu3uuecKoll geIuYUHbL OM OPY20u.

3aBUCUMOCTH  CHWJIBI YIPYTOCTH, BO3HUKAIOIIEH B
IpYy>KUHE, OT CTENEeHU Ae(opMaliy Npy>KUHbI;

3dABUCUMOCTH CHJIbI TPCHUA CKOJBKCHHA OT CHJIBI
HOPMAaJIbHOI'O JABJICHUA U OT poaa IIOBEPXHOCTH,

3aBUCUMOCTH  apXUMEJIOBOU o0béMa

MOrPYKEHHOMU YaCTH TEJIA,;

CHUJIbI oT

3aBUCUMOCTH CHJIbI TOKA, BOSHHK&IOHIGﬁ B IIPOBOJHHUKC,
OT HAIIPsOKCHHUA HA KOHIIaX IIPOBOJHHUKA,

CBOMCTB HM300paKeHUS,
coOuparoIiei JUH3BI,

IMOJIY4YCHHOIo ¢ IIOMOUIIbIO

Oo0Opa3zen BO3MOKHOIO BbINIOJTHEHUS
IKCIEPUMEHTAIBHOIO 3aJaHUsl HA IPOBEPKY YMEHUS
IPOBOAUTH MCCJIEI0BAHUE 3AaBUCUMOCTH OHOMN
(pusnyecKou BeJIMYUHBI OT APYyrou

1. Cxema »>KCIEpUMEHTAIbHOW YCTAaHOBKH WU
ONUCAaHUE CII0CO0a UCCIICIOBAHUS.

2. Pesynbrarhl NpSMBIX M3MEPEHUNM C yKa3aHUEM
a0COJIFOTHOM MOTPEIIHOCTH U3MEPECHUS.

3. ®opMynupoBKa BbIBO/IA.

Conep:xanue KpuTepus

[TomHOCTBIO TpPaBHIIPHOE BBINOJIHEHUE 3aJaHUSA,
BKJTFOUArOIIIEE B Ce0:

1) pUCYHOK JKCIIEpUMEHTAIBHOW YCTAaHOBKH WIIH
OMMCAHHUE CII0C00a UCCIEAOBAHNS;

2) pe3ylbTaThl NOPSIMBIX HM3MEPEHUH C Y4ETOM
a0COJIIOTHOM TIOTPEIIHOCTH HM3MEpeHUu (B JaHHOM
Cllydae: yKa3bIBatoTCs (DM3UUECKUE BEITMIMHBI)

3) chopMynHpOBaHHEIN ITPAaBHIIBHBIN BHIBO/I.




Mpumep 2

Vcrons3yss UCTOYHUK TOKa, BOJBTMETP, aMIIEPMETD,
KJIIOY, pPEOoCTaT, COCIMHHUTEIbHBIE TIPOBOJA, PE3UCTOP,
obo3HaueHHbIM R3, cobepure HSKCIEpUMEHTAIBLHYIO
YCTAHOBKY JIJI1  HWCCJAEAOBAHWUS 3aBUCHUMOCTH  CHJIBI
AIIEKTPUUYECKOTO TOKA B PE3UCTOPE OT HAMPSHKEHUS Ha €To
KOHI[aX. AOCOJIOTHYIO TOTPEIIHOCTh H3MEPEHUS CHJIBI
Toka NpuHATH paBHOM +0,02 A; HampspkeHUs — paBHOU
+0,1 B.

B 6manke oTBETOB:

1) HapHCYHTE AMEKTPUUICCKYIO CXEMY IKCIICPUMEHTA,;

2) yCTaHOBUB C IIOMOIIBIO PEOCTaTa MOOUYECPETHO CHUITY
toka B enu 0,1 A, 0,2 A u 0,3 A, usmMepsTe B KaKJI0M
cilydae 3Ha4€HUE MEKTPUUECKOT0 HAIPSIKEHUS Ha KOHI[aX
PE3UCTOpA U YKAKUTE Pe3ybTarbl U3MEPEHUS CUJIbI TOKA
U HanpspDKeHUs C y4ETOM aOCOJIIOTHOM MOTPEHIHOCTH
U3MEpEeHUs i TPEX CiIydaeB B BHUJEC TaOMMIBl (WM
rpaduka);

3) cdhopmyaupyiiTe BBIBOA O 3aBHCUMOCTH CHJIBI
AIIEKTPUUYECKOTO TOKA B PE3UCTOPE OT HAMPSHKEHUS Ha €ro
KOHIIaX.

06])338[[ BO3MOXKHOI'0O BBINMOJTHEHHHA

1. Cxema sKCriepMMEHTAIbHOM YCTAHOBKH:
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2.
Ne 1(A)
1 0,10 + 0,02
2 0,20 + 0,02
3 0,30 + 0,02

U(B)
0,8+ 0,1
1,6 +0,1
2,5+0,1

3. BeiBox: IIpH YBCIIHYCHHH CHIJIBI TOKa B [IPOBOJHHKE HAIIPSKCHHC, BOZHHKAKOIICC

Ha KOHLax [MpOoBOJHHKA, TAKXKEC YBCIIMYHBACTCH.

Vkazanue IKCnepmam

3Ha4ycHUS H3MCpCHHﬁ HalpsKCHHUA [PHHATE BCPHBIMH, CCIIM OHH VKIIaIbIBAHOTCH

B rpanullbl £0,3 B
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KommeHTapuit: npeactaBieHO NOAHOCTbIO
BEPHOE BbINO/IHEHWNE 3a4aHUS.
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KommeHTapuii: nmamepeHusa BbINOJHEHbI BEPHO, 3aMNCaHbl C Y4ETOM
abCoNOTHOW NOrpeLIHOCTU, B CXEME INEKTPUYECKOM LEnn He yKasaH

pe3ynbTaThbl NPSAMbIX
M3MEPEHUN CUAbI TOKa npeacTaBneHbl b6e3
yKasaHua abCoNIOTHbIX MOrpeLlHocTen, He
YKasaHbl eANHULbI U3MEPEHUA HAMNPAXKEHUA, B
CXEeMe He YKas3aH peocTar.

KommeHTapwmii:




KayecTBeHHble 3aga4um

KaxapIli BapuaHT SK3aMCHAIMOHHON padOThl BKIIOYaeT TPpU KadecTBeHHBbIC 3amaun (20, 21 m 22),
OIICHMBAEMbIE MAKCUMAJIBHO B 2 OaJia.

TpeboBaHMsT K BBIMNOJHEHUIO A3TUX 3aJaHUl MPUBEJICHBI B MHCTPYKIUM IS yYalIUXCS Iepe]l TEKCTOM
3aJIaHUMN.

Ilonnbiid oTBeT K 3aganusaM 20, 21 u 22 1o/KeH coaep:KaTh He TOJIbKO OTBET HA BOIPOC, HO M
ero pasBépHyToe, JJOTH4YeCKU CBA3aHHOEe 000CHOBAaHUE.

Bce wncnonb3yeMble KadeCTBEHHBIC 3aJadd COIEpXKaT JBa DJIEMEHTAa IIPaBHIBHOIO OTBeTa: 1)
IPaBUIBHBIA (KpaTKUi) OTBET HA ITOCTABJICHHBLIA BOIPOC U 2) MOSCHCHUE, Oa3HpyIOIIeecs Ha 3HAHUH
CBOWCTB JIAaHHOTO SIBJICHUS.

Mo XdPaAKTEPUCTUKAM NEePBOro aniemeHTa BblAeNnAloT ABa TUMNA Ka4eCTBEHHbIX 3a4ad4:

1. IlpaBWiIbHBIN (KpaTKUii) OTBET HA MOCTABJICHHBIN 2. Kparkuii oTBeT Ha 3ajady Ipearnojaraer
BONpPOC (MEPBBIM 3JIEMEHT OTBETA) MPEANOJaract BBIOOP OAHOTIO M3 yKa3aHHBIX B TEKCTE 3aJaHUs
BBIOOp O0Jiee YeM U3 JIByX BO3MOKHBIX BAPHUAHTOB. JIBYX BO3MOKHBIX BAPUAHTOB OTBETA.




Mpumep 3 (KauecTBeHHana 3agaya 1 Tuna)

[Iuma paccmaTpuBaeT KpacHble po3bl Yyepes
3e1éHoe cTek0. Kakoro uBeTta byayT Ka3aTbcsa emy
po3bl? O6bACHUTE HabAoJaemoe ABneHue.

(O0pa3en BO3MOKHOTO 0TBETA

1. Po3sl OyayT KazaTbes YEPHBIMU.
2. Hx uBer 3aBUCHUT OT cBeTa, KOTOpbIH nomnajaaet K J{ume B rnasa. KpacHeie po3bl

[TOTJIOIIAT BCC LBCTA, KpOME KpacHOrIo, a KpaCHBIﬁ HOBET OTpaxKaroT. 3enéHoe
CTCKIJIO MoriiomacT BECh CBET, KpoME senénoro. Ho 3enénoro [IBETa HCT B CBCTC,
KOTOpBIﬁ OTpaxxarT pO3bl, — OHH CI'0 IIOTJIOTHIIH. K J_—[HMG B I'Jla3a 4cpe3 3elIEHOoe
CTEKJIO He MonaJeT HUKAKoro cBeTa oT KpPacCHBLIX P03 — OHH IMOKaXXYTCA ‘:IfprbIMH

Dune  poype Sysufl Kodbbar Upkbus 5. 4. Yninse & oo
Kporysals TowbHo 3APOMR. bt yyisioo i niups , O Vuiuas
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KommeHTapuiti: npeacraBneH NpaBUAbHbIA  OTBET  Ha
NOCTaBNEHHbIN BOMNpPOC, U npueeaeHo A0CTaToyHoe
obocHOBaHMue.
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KommeHTapuii: npeactaBieH  NpaBWIbHbIM  OTBET  Ha
MOCTaB/IEHHbI BONPOC, HO ero 060CHOBaHNE HEKOPPEKTHO.

KommeHTapuii: oTBeT Ha MNOCTaB/IEHHbIN

HeBepeH.

BOMPOC




Mpumep 4 (KauecTBeHHaA 3aga4a 1-ro TMNa K TeKCTy)
MapHukoBbIi 3P PeKT

[na onpepeneHna TemnepaTypbl Harpesaemoro ConHuem O6bEKTa Ba)KHO 3HATb €ero
pacctoAaHme oT ConHua. Yem 6aunxke nnaHeta ConHeyHoM cuctembl K ConHUy, TEM Bbille eé
cpeaHsa Temnepatypa. [ns obvekTa, yaanéHHoro ot ConHua, Kak 3emnsa, 3HaYeHne cpeaHen
TemnepaTtypbl Ha nosepxHocTu: TB = —15 °C.

B p4enctBuTeNbHOCTM KAMMAT 3eMau  3HaumTenbHo 6onee markmin. EE cpeaHan
Temnepatypa Ha MNOBEPXHOCTU cocTaBnAer okono 18 °C 3a CYET TaK Ha3blBAemMoro
napHMKoBOro sddeKrta — HarpeBa HMMKHEW 4YacTu aTtmocdepbl U3nydyeHMem MNOBEPXHOCTU
3emnu.

B HMKHMX cnosx aTmocdepbl npeobnagatot a3oT (78%) n knucnopog, (21%). Ha octanbHble
cocTasnawwme npuxoantca scero 1%. Ho MMeHHO 3TOT NPOLEHT M onpeaenaeT onTU4eckme
CBOMCTBA aTMOCdepbI, TaK KaK a30T U KUCA0POA NOYTM HE B3aMMOAENCTBYHOT C U3/TyYEHUNEM.

dddeKT «napHMKa» KM3BECTEH BCeM, MMEBWWUM [eN0 C 3TUM He3aMbIC/I0BATbIM
OropogHbIM coopyKeHuem. B atmocdepe OH BbIrmAaUT TaK. Yactb m3nydyeHua ConHua, He
OTpasmMBLIAACA OT 061aKOB, NPOXOAUT Yyepe3 aTmocdepy, MCNONHAIOLLYIO POab CTeKNa Uan
NNEHKW, N HarpeBaeT 3eMHYI MOBEpPXHOCTb. HarpeTaa MNOBEPXHOCTb OCTbIBAET, UCMYCKaA
TENN0OBOE M3/lyYEeHUE, HO 3TO y¥Ke Apyroe msnyvyeHue — mHbpakpacHoe. CpegHAAa ANMHA
BOJIHbl TAKOTO WM3/y4YeHUA 3HauYMTenbHO 6osblie, Yem npuxogAwero ot ConHua, U NoTomy
NnoYTM NPO3payHan 4N1Aa BUAMMOrO cBeTa atmocdepa nponyckaeT HPpakpacHoe M3nyvyeHue
3HAUYUTENbHO XYyXKe.

Mapbl BOAbl MOMNMOWAKT OKOMO 62% WHOpPAKPaACHOro M31yyYeHuAa, 4To crnocobeTeyeT
HarpeBy HUMKHUX CIOEB aTMOcdepbl. 33 BOAAHBIM MAapOM B CNMUCKE NapHMKOBbLIX ra3oB cneayet
yrnekucnoid ra3 (CO2), norowatowmin B npo3padyHom Bo3ayxe 22% WHpPaKpacHOro
n3nyyeHua 3emnu.

ATmocdepa nornowaet BOCXO4ALWMIM OT MOBEPXHOCTM NAAHETbI NOTOK AJMHHOBO/IHOBOTO
N3NYyYEeHUA, HArpeBaeTca U, B CBOK o4yepenb, HAarpesaeT NoBepxHoCTb 3eman. Makcumym B
cnektpe wmsnydyeHma ConHUa NPUXOAUTCA HA AO/IMHY BOAHbI OK0s0 550 Hm. Makcmmym B
CNeKTpe Wu3nyyeHnAa 3emanm npuxoauTcA Ha OAWHY BOAHbI npumepHo 10 mKm. Ponb
napHMKOBOTo s PeKTa NNNICTPUPYET PUCYHOK.
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IlJ'[HHa BOJIHBI, MKM

PucyHok a. Kpusaa 1 — pacyémmusili criekmp
usnyvyeHusa ConHya (c memnepamypoli pomocgepsl 6000
°C); Kpusaa 2 — pacyémHsblil criekmp u3nyvyeHus 3emnau (c
memnepamypoli nosepxHocmu 25 °C)

PucyHok 6. [loenoweHue (8  npoyeHMHOM
OmHoweHuu) 3eMmHol ammocgepoli usnyvyeHUa Ha PasHbIX
0nuHax e8osnH. Ha yyacmke cnekmpa om 10 0o 20 MKMm
Haxo00amMcs noaocel nozsaoweHua monekyn CO2, H20, O3,
CH4. OHu-mo u noeaowarom usnyvyeHue, npuxooaujee c
nosepxHocmu 3emau




3apgaHue

3HauynTenbHaA Yactb aHeprum ConHUa n3ny4vaetca
B MHPpPAKpPaCHOM AMana3oHe. YCI0BHO pa3/inyatoT Tpu
COCTaBAAKOLLNX Anana3oHa NHPppaKpacHoro
N3NYy4YeHUA: KOPOTKOBOIHOBAA obnacTb (0,74-2,5 MKkm),
cpeaHeBOHOBASA obnactb  (2,5-50  MKm) n
ANNHHOBONHOBAA obnactb (50—-100 mKm). [Ana Kakow(-
nx) obnactu(-er) conHeyHoro  MHPAKPACHOrO
N3NyYeHus 3eMHas atmocdepa ABNseTcA
Henpo3pa4yHoit? OTBET NnoAcHUTE.

O0pa3en BO3MOKHOI0 0TBETA

1. Jlns (IMHHOBOJIHOBOM 4acTH UH(paKpacHOT0 H3TyYCHHUS.

2. CornacHo pUCYHKY © MOTJIONIeHHE 3eMHOM aTMoc(epoil HH(bpakpacHBIX JIy4ei
B JUIMHHOBOJIHOBOM o00nactu paBHOo 100%. CiemoBaTellbHO, COJIHEUHBIC JTY4YH
B 9TOU YacTH JiMala3oHa He JIOUIYT 10 MOBEPXHOCTH 3eMIIH
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KommeHTapuiti: npeacrtaBneH  NpaBUAbHbIMG  OTBET  Ha
MOCTaB/IEHHbIA  BOMPOC, W NPUBEAEHO  AOCTAaTOYHOE
obocHOBaHMe.
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KommeHTapuii: npeactaBneH NpaBU/bHbIM OTBET Ha
NOCTaB/IeHHbINM BOMNPOC, HO 060CHOBaHME HEAO0CTATOYHO
(npuBepgeHo obliee yTBepKAeHUe ANA MHPpPaKpacHoOro
N3NYYEHUA U3 TEKCTA).
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KommeHTapuii: npeactasneH  nNpaBWbHbIA - OTBET  HA
MOCTaBNEHHbIA  BOMPOC, W NPUBEAEHO  A0OCTaTOYHOE
obocHoBaHMe (xoTa 1 6e3 CCbI/IKM Ha PUCYHOK TEKCTa).

KommeHTapuii: HeBepHbIA OTBET Ha MNOCTAaBAEHHbIN

BOMpOC.




Mpumep 5 (KauecTBeHHaA 3agaya 2-ro TMna)

Kakum nsaTHOM (TEMHbIM MAM CBETAbIM) HOYbIO Ha
HEOCBELLEHHOM A0pOre KaxeTcA newexoay Jiy*a B cBeTe
dap npubaukatouierocs aBtomobunsa? OTBET NOsICHUTE.

O0pa3zeln BO3MOKHOT0 0TBETa
1. JIy:ka kakeTcs cBETJIbIM MATHOM Ha (hoHe OoJiee TEMHOM JIOPOTH.
2. U nyxy, U 10pory oCBElIarT TOJIBKO (apbl BCTpeHYHOTo aBToMOOMIS. OT riia ko
MOBEPXHOCTH BOJIBI CBET OTPAKAETCSH 3€PKAIBHO, TO €CTh BIEPE, U MOMAJacT B I1a3a
nemexoay. Ilostomy nyxka Oyjer kazarbes SpKkUM MSTHOM. OT 1epoXoBaTo
MOBEPXHOCTH JOPOTH CBET PAcCEMBAETCd M B MCHBIICH CTENEHH IMONajacT B rjasza

[ICHICXO Y
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KommeHTapuii: npeacrasneH npasBubHbI OTBET Ha
NOCTaBNEHHbIN Bonpoc, wu npuBeaeHo AOCTaTOYHOE
obocHoBaHue.

\w_»} : ( ’ : /
KommeHTapuit: npeacrasneH npasBubHbIA OTBET Ha
NOCTaB/IeHHbIN BOonpoc, wu npuBeaeHo AOCTaTOYHOE

obocHoBaHMe. YacTtb 0OOCHOBaHMA NpeacTaBfeHa Ha
PUCYHKE.
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KommeHTapuiti: npeactaBneHbl NpaBUAbHble  PacCyKAaeHus,
npuBOAALLME K TMPABUIbHOMY OTBETY, HO OTBET ABHO He
cbopmynmMpoBaH.
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KommeHTapumit: npeacraBaeH NPaBUIbHbIN oTBeT Ha
NOCTaB/NIEHHbI BOMPOC, HO ero ob6OCHOBaHME He ABAAETCH
[OCTAaTO4YHbIM.
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KommeHTapuii: oTBeT Ha NOCTaB/IeHHbIN
BOMPOC HEBEPEH.




Mpumep 6 (KauecTBeHHasA 3agaua 2-ro TUNa K TEKCTY)

Monuuga  OnexkTpuueckas NpuUpoja MOJHHUM Obula  pacKkpbiTa B
UCCIIeIOBaHUAX aMmepukaHckoro ¢usuka b. dpankivHa, Mo ugee KOTOporo ObLI
POBEAEH OMBIT MO U3BJCUCHUIO IEKTPUUECTBA U3 Tpo3oBoro obmaka. B 1750 r. on
omyoJMMKoBaid pabdoTy, B KOTOpPOM oOmMHUCal 3KCHEPUMEHT C MCHOJIb30BaHUEM
BO3/YIITHOTO 3Mesl, 3alMyIEHHOTr0 B rpo3y. OpaHKIMH 3allyCTHII 3Mesl B TPO30BOE
001aKo U OOHAPYXKUJI, YTO 3MEHM COOMpPAET IIAECKTPUUESCKUM 3apsi.

AtmochepHOoe AIEKTPUYECTBO 00pa3yeTcsl U KOHIIEHTPUPYETCs B 00JIakax —
00pa30BaHUAX M3 MEJIKUX YaCTHUI[ BOJbI, HAXOMSIICHCS B >KUJIKOM WA TBEPIOM
cocrosiHUM. CyXxOl CHEr HpeicTaBiIsieT cOOOW TUIUYHOE CBIydee TENO: MpH
TPEHUM CHEXMHOK Jpyr O JApyra M HX yaapax O 3€MJII0 CHEr JOJDKEH
anekTpu3oBatbes. [Ipu HUBKUX Temreparypax BO BpPEeMsl CHIIBHBIX CHEronajoB U
MeTeNel ANEKTPU3alusl CHEra HaCTOJIbKO BEJIHMKA, YTO MPOUCXOASAT 3UMHHUE TPO3bI,
HAOJIONaeTCs CBEUYEHHE OCTPOKOHEUHBIX MpPEeIMETOB, 00pa3yroTcsl IIapOBbIE
MOJTHHH.

[Tpu npobGrieHnn BOJSHBIX Kameilb U KPUCTAIIIOB JIba, IPU CTOJTKHOBEHUSIX
UX C MOHAMH aTMOC(EpHOTo BO3/1yXa KPYMHbIEC KAIIM U KPUCTAIIIBI PUOOPETAIOT
M30BITOYHBIA OTPULIATEIBHBINA 3apsjl, a MEJKHE — TOJOXKUTEIbHBIN. Bocxomsmiue
MMOTOKHM BO3/lyXa B T'PO30BOM OOJIAKE MOJAHUMAIOT MEJIKHE Kalll U KPUCTAIIIBI K
BepIIMHE 00JIaKka, KpyIMHBIE KaIlId U KPUCTAIUIBI MTAJJal0T K €r0 OCHOBAHUIO.

3apsbkeHHble OOaka HAaBOASAT HAa 3€MHOW IMOBEPXHOCTH MOA COOOM
MPOTUBOIIOJIOKHBIN 10 3HAKY 3apsan. BHyTpu oOnaka u Mexay oOiakoM U 3eMJIEH
CO3aéTCsl CWJIBHOE DJJIEKTPUUYECKOEe TMOoJe, KOTOpOE CIOCOOCTBYEeT HOHM3AINU
BO3/yXa U BOBHUKHOBEHHUIO UCKPOBOTO pa3psiaa. Cuna Toka paspsiaa cocrasiser 20
KA, Temmeparypa B KaHaJe HCKpoBOro pazpsaa moxeT mocrturath 10 000 °C.
Pa3psin mpekpamaercs, korga OOmbIas YacTh W30BITOYHBIX AIEKTPHUUECKUX
paspsioB  HEUTpanusyercs  JJIEKTPUUYECKUM  TOKOM,  MPOTEKAIOIUM  T10
MJIa3MEHHOMY KaHally MOJIHUU.

3apaHue.

MonHuu  MOTYT  NpPOXOAWTH B  caMHX  OOJlakax  —
BHYTPHUOOJIaUHbICE MOJIHUM, a MOTYT YAapsATh B 3EMII0 —
Ha3eMHbIE MOJHHM. B cioydyae wmexaHuW3Ma »3IEKTpU3aALNH,
OMMCAHHOTO B TEKCTE, KaK HAIPaBJICH (CBEPXY BHU3 WJIM CHHU3Y
BBEPX) JEKTPUUECKUN TOK pa3psia Ha3eMHOW MoJHuU? OTBET
MOSICHUTE.

(O0pa3zen BO3MOKHOIO 0TBETA

1. CHu3y BBepX.

2. B ciiyqae MexaHHM3Ma 3JIEKTPH3ALMK, OITHCAHHOTO B TEKCTE, HUXKHSS 4acTh o0J1aKa
3apshKAeTCS OTPHLIATENIBHO, a Ha IOBEpXHOCTH 3eMi 1oJi 00JaKkoM HaBOJUTCS
MOJIOKHUTEILHBIA 3apsAd. 3a HalpaBlICHHE 3JICKTPUYECKOIO TOKa MPHHUMACTCS
HAllpaBJICHUE JIBWKECHHUSI B DIICKTPUYECKOM I10Je CBOOOJHON MOJOKUTEIBHO
3apsKEHHON YacTUIIBI
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KommeHTapuii: npeactaBieH MNpaBUAbHbIA  OTBET Ha
NOCTAaB/NEHHbIA BOMPOC, M NPUBELAEHO [A0CTaTOYHOe
obocHoBaHMe (AuwWwHAA wWHPopmMauMA B OTBETE He
NPOTUBOPEYUT OOOCHOBAHMUIO).

KommeHTapuit: HeBepHbIM OTBET HA NOCTaB/AEHHbI BOMPOC.
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KommeHTapuit: npeactasneH npaBW/IbHbIA  OTBET Ha
NOCTaB/NIEHHbIMA BOMPOCc, HO 0H6OCHOBaHME HeAOCTaTOYHO
(oTcyTCcTBYET YyKasaHMe Ha onpejeneHve HanpaBaeHUA
3NEKTPUYECKOro TOKa).

KommeHTapuit: HeBepHbIM OTBET Ha NOCTaB/AEHHbI BOMPOC.




PacyeTHble 3apauun

DK3aMCHAITMOHHBIM BapHaHT COACPKUT TpH pacuéTHele 3amgadn (23, 24 um 25), KOTOpbhIC OIICHHBAIOTCS B
COOTBETCTBHUU C €IMHON 0000IIEHHOI CUCTEMON OILIEHUBAHUS.

TpeboBaHus K MTOJIHOMY IIPABUIBHOMY PEIICHUIO PACYETHBIX 3a7a4 MPUBEACHBI B MHCTPYKIIMU ISl YUaIluXcs Iepe
TEKCTOM DTHUX 3aJIaHUMU.

s 3aganmii 23—-25 HeoOX0AMMO 3amMcaTh IMOJHOe pellleHHe, BKJIOYAIONIEee 3alMHuChb KPaTKOro
ycaoBus 3aaauu (JlaHo), 3anuch popMyJi, NPpUMeHEHHE KOTOPbIX HE00X0AMMO U I0CTATOYHO JIsl pelieHus
3aJ1a4M, a TAKKe MaTeMaTH4Yeckue Npeodpa3oBaHUA U PACYEThl, IPUBOASIIIHE K YMCJI0BOMY OTBETY.

Kputepuu oieHKH BHITIOJIHEHUS 3aIaHUSA
[IpuBeaEeHO MOTHOE MPABUIILHOE PEIICHUE, BKIIFOYAIOIICE CICAYIOIINE PIIEMEHTHI.
1) BepHO 3amMcaHo KpaTKOe YCIOBUE 3a/1a4H;

2) 3ammcaHbl ypaBHEHHUS W (DOPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOAMMO M JOCTATOYHO IS PEIICHHsS 3a7adud
BBIOPAHHBIM CITOCOOOM (MEPEUUCIISIIOTCSE COOTBETCTBYIOIIUE (POPMYJIIBI U 3aKOHBI);

3) BBINIOJHEHBI HEOOXOJUMBIC MaTeMaTHYCCKHUE MPeoOpa3oBaHUs W PacyEThl, MPHUBOIANINE K IMPABHILHOMY
YUCJIOBOMY OTBETY, U IIPEACTABIIEH OTBET ¢ YKA3aHUEM €IUHUIl U3MEPEHUS BEITNYNHEL.

[Ipu 3TOM JI0ITyCKAETCsl PENIEHHUE IO YACTAMY (C MPOMEKYTOUYHBIMH BEIYMCIICHUSIMH ).



KommeHTapumn K 0606LLEHHON CXeme OLeHUBaHUA
PaCYeTHbIX 3a4au

1. Eciu omcymcmeyem 3anuce Kpamko2o ycioeus 3a0aqu, TO MaKCUMaJIbHbIN Oasll HE BBICTABJISICTCSL.

2. Eciiu B paboTe donyuiena outudka 6 onpeoeneHuu ucxXoOHblxX OAHHbIX nO 2PAPUKY, pUCYHKY, mabauue,
HO OCTaJIbHOE PEIICHUE BBIIIOJHEHO IOJHO M 0e3 OIINOOK, TO MaKCUMAaIbHbBIN 0alljl HE BHICTABJISCTCS.

3. Ecau B pellleHUM 3a7audl 3aRUCAHbL YMEEPHCOCHUA, 3AKOHbL UIU (Popmyibl, Komopwvle 3amem He
UCROJIB306ATIUCH 6 X00€ peuleHus, TO OIMMOKU B ITHUX 3aIlUCSAX HE BIUAIOT Ha OLCHUBAHUE U HE SIBISIOTCS

OCHOBAHUCM JIs1 CHUKCHUA OLICHKU.

4. B nacrosiee Bpems MPU PEUICHUU 3aJaHUN C pa3BEPHYTHIM OTBETOM He mpedyemcs 3anucu KaKux-
JAUOO0 KommeHmapues 00 ucnoIb3yemvix 3aKOHax uiu hopmynax u npoeepku NOJIy4eHHOTO OTBETAa «B OOIIEM
BUJIE» MO COUHUUAM U3MEPEHU BXOASAIINX B HEE€ BEJTUYHH.

5. Ilpu pelieHun 3amadyd MO JACHCTBUSIM 6 OMEEMAX NPOMENCYMOYHBIX GbIUUCIECHUIl OMCYHICEUe
YKQ3aHUuA HA eOUHUUY 8eTUYUHDBI HE CUUTACTCS OLIUOKOM.

6. Omcymcmeue TPOMEKYTOUHBIX JTAlOB MEXKIy IE€pPBOHAYAJIbHOM CHCTEMON ypaBHEHUH W
OKOHYATEIIbHBIM OTBETOM (T.C. MamemMamuyueckux npeoopaz0eanuil) MOXET CIY)KUTh OCHOBAaHHUEM IS
CHIDKEHUSI OlleHKH Ha 1 O0ayut. OqHako 10MmycKaeTcs BepOabHOE YKa3aHUE Ha IIPOBeICHHE TpeoOpa3oBaHuil Oe3
uX anreOpanvecKom 3aluch ¢ MPEA0CTABICHUEM UCXOAHBIX YPABHEHUM U pe3yJibTara 3TOr0 IpeoOpa3oBaHUsI.



Mpumep 7

ITynst maccoit 50 r BbLIETAa€T U3 CTBOJA PYXKbA
BEPTUKAJILHO BBEpX cO ckopocThio 40 mM/c. YUemy
paBHa IOTEHUMAJIbHAS SHEPrus Mmyiad depe3 4 ¢
mocje Hadana JBWKEHUA?  CONpOTUBICHUEM

BO3yXa IIpeHeOpeyb.

Bo3Mo:KHBIH BApDHAHT pelieHHsd

AHO: ot’
m=50r=0,05kr E,=mgh; h=vjf—=—;
vy = 40 M/c 10-16 |
t=4c E.=0,05-10 - 80 =40 Tx.
g =10 m/c’

E,—-? OtBert: £, = 40 JTx
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KommeHTapuii: B gaHHOM Mpumepe npuBEAEHO
NoJIHOE NpaBU/IbHOE peLleHne.
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KommeHTapuii: B gaHHOM npumepe B popmyne ans
onpeaeneHns BbICOTbl Tena Haj MNOBEPXHOCTbIO
3emnu gonyuweHa owmnbKa.
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KOMMEHTapMﬁ: 3aMNnMCaHbl CI)OpMyﬂbI, npumeHeHne KOTOpPbIX
HEO6XOLI,VIMO M AO0CTaTOYHO A1A peweHnAa 3a0a4uu Bbl6paHHbIM
CI'IOCO6OM, HO B MaTemMaTnyeCKkux I'IpeO6pa3OBaHMF|X Unnm
BblYMCNEHUNAX AOoNYyLLEeHa owmnbKa.
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KommeHTapuii: npencrtaBneH BEPHbIM OTBET M PACYE€Tbl, HO He
3anmMcaHo HW ogHon popmynbl B 0bem Buae.



Mpumep 8

Kakoe KoJIM4ecTBO KEpOCHHA H3PACXOJI0BAIH
JBUTATEIN CaMOJIETa, TIPOJIETEBIIETO PACCTOSHUE
500 kM co cpenneit ckopocThio 250 KM 4 , ecnu

CpedHssl ToJie3Hash MOIIHOCTh €ro JBHUTaTesen
2300 xBt? KIIJI nBurareneii paBen 25%.

Bo3MoOKHBIII BADHAHT pelieHus

Hano: A
N =2 300 000 Br ‘1=§
S§=500 kM A = Nt
v=250 0 =qm
q S
n=25%=0,25 t=—=2u=7200c
'H}K 3
g =46 000 000 — .1
KT m=-——
q-mM
_ 23000007200 1400
" = 26000000-0,25 Kr
m— "7 Otet: m = 1440 kr
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KOMMEHTapMMZ AonylweHa owmnbka B 3anucu KPaTKOro / L0k /4
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KommeHTapuii: [lpeactaBneHo  pelleHume, HO
KommeHTapuii: npeacrasneHa TOAbKO OAHA BepHas OTCYTCTBYET 3anucb dopmynbl AnA NyTM  NpwU
dopmyna B obwem suae. PaBHOMEPHOM [ABUMEHUW W AonyuweHa ownbka B

npeobpa3oBaHMUAX.



Mpumep 9

Boay wmaccoit 900 r Hanuiu B cTakaH W CTalld
HarpeBaTh Ha MIEKTPUYECKOH MIIMTKE MOIIHOCTHIO 300
Br. Ilpu »5TOM »5KclepUMEHTABHO HCCIEIOBAIH
3aBUCHUMOCTb TEMIIEpaTypbl BOJbl OT BpPEMEHH
HarpeBaHus (cM. pucyHok). Omnpenenure KIIJ
JIJAHHOTO Tpollecca, CYUTas [OJEe3HOM HSHEPrHIo,
UAYIIYIO Ha HarpeBaHHE BOJIBI.

I,OC '

Bo3MO:KHBIH BADHAHT pellleHusl

P =300 Bt

AT =50°C

aAHO.

m=900r=0.9«kr

¢ = 4200 JIx/(kr-°C)
t=15wmua. =900 c

n = 100% -Q/4

O = cmAT

A=Pt

n = 100% - cmAT /(Pt)

n =100 - 4200 - 0,9 -50 /(300 -900)
n =70%

n-—"7

Otget: 1 = 70%.
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KommeHTapuii: B JgaHHOM npumepe nNpuBeaeHo

npaBuabHoe pelleHne 3agaum (KM nocumtaH KakK
6e3pasmepHas BE/IMYNHA, YTO HE ABNAETCA OLLINOKOMN).
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KommeHTapuii: oOTCyTCTBYET 3anucb KpPaTKOro ycaoBusA
3a/aun.
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KommeHTapmii: 3anmMcaHoO MeHee NMON0BUHbI MCXOAHbIX
dopmyn, HeobxoaMMbIX ANA  peleHuMA  3aaauu
(oTcyTcTBYEeT 3anucb B obuwem Buae AnAa Gopmyn
NONEe3HOM M 3aTpadYeHHOW paboThbl).




10.

MeTtoauueckue npmembl, peKomeHayemble UCNoNb30BaTb B nNpoLlecce obyyeHusn:

[Ipensarars 3ajaHus, IPOBEPSIOIINE YMEHHUE HHTEPIPETUPOBATh HH(MOPMALIUIO, MPEACTABICHHYIO B pa3HbIX opmax (TEKCTOBOA,
YCJIOBHO - rpayuueCcKOM, BUYyaTbHOM), a TAKKE YMEHHUE MEPEBOIUTH HMHPOPMALIMIO U3 OJIHOM (hOpMBI MIPEACTABICHUS B IPYTYIO.
[Ipennararh 3aaHusi, OMMPAIOIIMECS HA «HCCOBEPIICHHBIE TEKCTHI) (TPEOYIOLIUE MPaBKK, PACIIUPEHUS WM CYXKICHHUS U T.I1.) C
11€JIbIO0 JIEMOHCTpPAILIMK BO3MOXXHOCTH JIOPAOOTKH TEKCTOB.

IIpu pemeHnu 3aaad ciieayeT TPEHUPOBATh HABBIKM PaOOThI C IMU(PPOBBIMU JAaHHBIMHU, B TOM YMCJIE IIPeoOpa3oBbIBaTh (POPMYIIHI,
MIPOU3BOAUTH BBIYMCIICHUSI, OLICHUBATh JIOCTOBEPHOCTH MOJTYYEHHOTO OTBETA.

ITocTossHHO BecTH PadOTy IO COBEPIICHCTBOBAHWIO BBIYMCIMTEIBHBIX HAaBBIKOB OOYYarOIIMXCS, BKIHOYATh Pa3HOOOpa3HbIC
3aJlaHUs HAa BBIYMCJICHUS HA PA3JIMYHBIX ATAalax ypoKa, IPOBOAUTH TPEHUHTH, PA3MUHKH, U3y4aTh MPUEMBbI YCTHBIX BBIYUCIICHUMN.
Heo0Oxoaumo oOpaTuTh BHUMaHUE Ha MCIIOJIb30BaHUE KPATHBIX W JOJbHBIX €IMHUII, IIepeBo 3HaueHui Beanuud B CU 1 pacdeThl
C MCIOJb30BaHUEM CTAHJAPTHOIO BH/Ia YUCJIA.

[TpoaoKUTh YACIATh BHUMaHUE POPMUPOBAHUIO YNTATEILCKOMN, MaTeMaTHUE€CKOM IPaMOTHOCTH O0yYarOIIUXCS.

B mnponecce mpenogaBaHuss (U3MKM M MPOBEJACHHUS TEMaTHUECKOTO KOHTPOJS HEOOXOAMMO IIIMPE HCIOJb30BaTh 3aJaHUs
aHaynornunsle 3aganusaM KMM OI'D no dusuke.

Heo0xoa1umMo KOHTPOIUMPOBATh HE TOJBKO YCBOCHME 3JIEMEHTOB 3HAHWUM, MPEACTABICHHBIX B KOAW(PHKATOPE, HO U IMPOBEPSTH
BJIQJICHUE YYAIIMMHUCS OCHOBHBIMUA YMEHUSIMH.

Hcnonb30BaTh OObIIEEe KOJIUYECTBO KAYECTBEHHBIX 3a/1ad, B KOTOPBIX IMPOBEPSETCS MOHUMAHUE YYAIUMUCS CYTH Pa3IMYHBIX
SIBJICHUH.

B mepuoa moAroToBKM K AK3aMEHaM, IIPU MOBTOPEHUM PA3IMYHBIX (PU3UYECKUX SBJICHUM KeIaTeIbHO OOpaTUTh BHUMAaHHE Ha

CIEAYIOIINE YMEHUS:
* y3HaBaHUE SABJICHUS, TO €CTh OMPEICIICHUE €T0 HA3BaHUS 110 OMMCAHUIO (PU3MUECKOTO MPOIIECCa;
* YMEHHE NPUBOAUTH ITPUMEPHI MPOABIECHUS PAZIMYHBIX SBIECHUN B MPUPOJIC U MOBCEIHEBHOM KU3HU U PUMEHEHNUE UX B
TEXHUKE;
* ONPEACICHUE YCIOBUM MTPOTEKAHNS PA3JIMYHBIX OIBITOB, MIUTFOCTPUPYIOIIUX T€ WIIN UHBIC SIBIICHUS.



MeToanueckyo NOMOLLb yYuTeNAM U obyuyatowmmca npu noarotoske K O moryT okasarb:

JTOKYMEHTBI, OIPEACIIIoNIe CTPYKTypy U coaepkanne KM OI'D 2024 (https://fipi.ru/oge/demoversii-
specifikacii-kodifikatory#!/tab/173801626-3);

- OTKpHITHIN Oank 3amanuii (https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge);

- Marepuainsl caiita «Pemry OI'D» (https://phys-oge.sdamgia.ru/);

- kypHan «Ilemarormaeckue n3amepenus» (https:/fipi.ru/zhurnal-fipi);

* MCTOOAMYCCKHUC PCKOMCHIAIINHN HAa OCHOBC aHAJIM3a TUIIMYHBIX OIIIMOOK Y4aCTHHUKOB Q) RC) IIPONIJIBIX JICT,

*  y4eOHO-METOAMYECKHUE MaTepHaJIbl JJIs MPEACEaaTeNIe U WICHOB PErMOHANBHBIX MPEIMETHBIX KOMHUCCHUU
0 MTPOBEPKE 3aJaHUI C Pa3BEPHYTHIM OTBETOM;

*  BHJICO-KOHCYJIBTAIIMHU PYKOBOAUTENEH (PeepaibHOM U pernoHaIbHOM MPEAMETHBIX KOMHUCCHH;

° ONBIT JYYIIMX IPAKTHK 0Opa3oBaTelbHbIX opraHuzanuii CmoneHckon obmactu u Poccuu, uMerommx
CTaOWJIBHBIN MOJIOKUTEBHBIA pe3ynbraT caaun OI'D.
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Cnacubo 3a
BHMUMaHue!

gaizhutene@yandex.ru
[alixcymeHe EneHa MMoHacosHa
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