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MeTtonnueckue peKOMEHJaluu IpeaHa3HadeHbl Ui oOydarommxcss 11 kiaccos,
manupyronmx crnasatb EI'D 2020 roma mo ¢usuke. MeTtoaudeckue peKOMEHIAINU
COJIep’KaT COBETHI Pa3pabOTYMKOB KOHTPOJBHBIX HM3MEPUTEIbHBIX MaTepuaioB EI'D wu
MoJIe3HyI0 WH(POpPMALMIO [Ji OpraHu3alud HHAUBHAYyalbHOW mnoaroroBku k EI'D. B
pEeKOMEHIAIUsIX OIKMCaHa CTPYKTypa UM COJEpKAaHHE KOHTPOJIbHBIX HM3MEPUTEIbHBIX
matepuainoB EI'D 2020 roaa, npuBeaéH MHAUBUAYAIBHBIN IUJIaH MOJATOTOBKM K 3K3aMEHY,
yKa3aHbl TEMBI, HA OCBOCHHE / MOBTOPECHHE KOTOPBIX IeJIecCO00pa3sHO oOpaTuTh 0coOoe
BHHUMaHHE. J[aHbI pPEKOMEHJAIIMU IO BBIOJIHEHHUIO pPa3HBIX TUIOB 3aJaHuii, pabore C
OTKPBITBIM OaHKOM 3ananuii EI'D u npyruMu TOMOHUTEILHBIMU MaTepHAIaMU, TTOJIE3HbIC
cchUTKM Ha nH(popmanmonHubie MaTepuabl ®UITTHU u Pocobpnamzopa.
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Joporue npy3bs!
Ckopo BaM MpEACTOWT cAaTh €IUHBIA TocymapcTBeHHbIH 3k3ameH (EID) mo ¢wusuke.
Bama ocHoBHas 3a/1aua — MOKa3aTh XOPOUITYIO MOJTOTOBKY U MOJIYYUTh BO3MOKHOCTh MOCTYIUTD
B BbIOpaHHbIl Bamu By3. JlaHHbIe pekoMeHAalliy TOMOTYT BaM B OJArOTOBKE K HK3aMEHY.

Bapuantr »sk3amenanmonHoit pab6otel EI'D mo Qusumke cocrouT W3 ABYX 4YacTei
U BKJIIOUYaeT B ce0st 32 3amanus. Yacts 1 conepxut 24 3agaHus ¢ KpaTKUM OTBETOM, B TOM YHCJIE
3aJJaHUsl C CAMOCTOSATEIbHON 3alMChI0 OTBETa B BHJIE YMCIA, JIBYX YMCEJ] WM CIIOBA, a TaK¥kKe
3a/IaHUs] HA YCTAHOBJICHUE COOTBETCTBUSI M MHOXXECTBEHHBIH BBIOOp, B KOTOPBIX OTBETHI
HE0OXO0UMO 3amucaTh B BUJIE MocieoBareabHocTy nudp. Yacts 2 cogepKUT BOCEMb 3aaHHi,
00BeIMHEHHBIX OOIIMM BHJIOM JICITEILHOCTH — pelIeHHE 3a1a4. 13 HUX JBa 3a7aHUs C KPAaTKUM
orBeToM (25 m 26) u mectb 3amgaHuil (27-32), mIsg KOTOPBIX HEOOXOIMMO MPUBECTH
Pa3BEPHYTHIN OTBET.

B sk3ameHannoHHON paboTe KOHTPOIUPYIOTCS IJIEMEHTHI COACPNKAHHS U3 CISAYIOUINX
pa3zeNioB U TeM Kypca (PU3UKH.

1) Mexanuka (KMHeMaTHKa, THHAMHKA, CTaTHKA, 3aKOHBI COXpPAHEHHsS B MEXaHHUKE,

MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI).

2) Monexynapnas ¢usuxa (MOJEKYIIPHO-KHHETHYECKASI TEOPHUS, TEPMOIMHAMHKKA).

3) Onexmpoounamuka u ocrosbl CTO (37MeKTpUYECKOE I10JIe, TOCTOSHHBIA TOK,
MarHUTHOE TOJ€, 3JCKTPOMarHUTHas WHIYKIHS, SJICKTPOMAarHUTHbIE KOJEOaHUS
¥ BOJIHBI, onTuKa, ocHOBBI CTO).

4) Keammoeas usuka u onemenmovl acmpogusuku (KOPIyCKYJISAPHO-BOJTHOBOU
nyanusm, Gu3nKa atoma, (Pu3uKa aTOMHOTO SIApa, IEMEHTHI aCTPOMU3UKH).

B paboty BkitOYeHBI 3aAaHus TPEX YPOBHEW CIIOKHOCTH. 3ajaHus 0a30BOTO YPOBHS
BKJIFOYEHBI B 4YacTh | paboThl. DTO MPOCTHIC 3aJaHUsI, MPOBEPSIONINE YCBOCHHE HamOoliee
BaXXHBIX (PUNYECKUX TMOHATHI, MOJENeH, SBIEHUH M 3aKOHOB, a TaKXXe 3HAHHHA O CBOWMCTBAx
KOCMHUYECKHX 00BEeKTOB. VMcronp30BaHuEe B HK3aMEHALMOHHOW paboTe 3aJaHUi MOBBIIIEHHOTO
Y BBICOKOTO YPOBHEW CJI0KHOCTH IO3BOJISIET OLEHUTh CTENEHb MOATOTOBICHHOCTH YYacCTHUKA
9K3aMeHa K MPOJOJKEHHIO 00pa30BaHUs B By3€. 3aJJaHUS MMOBBILLIEHHOTO YPOBHSI paclpeieeHbl
MEXIy TEpBOW M BTOPOW YACTIMHU dK3aMeHalMOHHOW paboTel. [locnenHue ueTwipe 3amauu
YacTH 2 SBJISIIOTCA 3aIaHUSIMU BBICOKOTO YPOBHS CJIO’KHOCTH.

Yacte 1 skx3aMeHAIIMOHHON paboThl BKJIIOYAET /Ba OJOKA 3a/laHWii: MEepBBIM MpoBEpseT
OCBOEHHE TOHATUHHOIO ammapaTta IIKOJIBHOIO Kypca (U3HKH, a BTOpPOHM — OBJaJeHuE
METOIONIOTUYECKUMU yMeHHsIMH. [1epBbIit 6510k comepxuT 21 3amanue, KOTOpble TPYHIUPYIOTCS
UCXOAs W3 TEeMaTUYECKOW MNPUHAUIEKHOCTH: 7 3aJaHWil 1o MmexaHuke, 5 3aganuid nmo MKT
U TepMOJMHAMUKE, 6 3a/IaHUi TI0 ANEKTPOJAUHAMUKE U 3 — TI0 KBAaHTOBOM (pU3HUKe.

I'pynna 3agaHuil Mo KaxAOMY paszelly HAauMHAeTCA C 3aJaHhi C CaMOCTOSITEIbHOMN
(GbopMymTUpOBKOW OTBeTa B BUJIE YHUCIA, JBYX 4YHCENl WJIMA CJIOBa, 3aTeM HIET 3aJaHHue Ha
MHOKECTBEHHBIN BBIOOD (IBYX BEPHBIX OTBETOB M3 IISITH MPEJIOKEHHBIX), a B KOHIIE — 3aJIaHUS
Ha U3MeHeHue QU3NUYECKUX BEIMYMH B PA3IIMYHBIX MPOIIEccax U Ha YCTAHOBIEHUE COOTBETCTBHS
Mexay (uznueckumMu BeTMUYMHAMU W Tpadukamu wunu  (GopmyiaaMd, B KOTOPBIX OTBET
3amuchIBaeTCs B BUAE Habopa u3 AByX nudp.

3amaHusl Ha MHOXKECTBEHHBIM BBIOOp M HA COOTBETCTBHE — JBYXOA/UTbHBIE M MOTYT
KOHCTPYHPOBATHCS Ha JIFOOBIX JIEMEHTaX COJepKaHUs 10 JaHHOMY paszeny. B oqHOM u ToM ke
BapHaHTE BCE 33/1aHUs, OTHOCALINECS K OJAHOMY pasjieny, OyAyT MPOBEPSATh pa3HbIE JEMEHTHI
COJIEpXaHUsl U OTHOCUTBCS K Pa3HbIM TEMaM JaHHOTO pa3jena.

B Tematnueckux paszzgenax mo MEXaHUKE U MO JIEKTPOIUHAMUKE MPEICTaBICHbI BCE TPU
TUTA ITUX 33/IaHU, B pasfene Mo MOJEKYSIpHON (u3uke — aBa 3agaHus (OJHO M3 HUX Ha
MHO>KECTBEHHBIH BBIOOp, a BTOpoe — JUOO HAa M3MEHEHHe (PU3MYECKHUX BEIMYMH B Ipoleccax,
1100 Ha COOTBETCTBHE), B pa3jielie 0 KBAHTOBOM (M3HKE — TOJILKO OJIHO 33J]aHHE Ha U3MEHEHUE
bu3NYECKUX BEIMYUH UM Ha COOTBETCTBUE.
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B koHLe mepBOW YacTH MpeUIaraloTcs JBa 3aJaHus 0a30BOr0 YPOBHS CIOXHOCTH,
IPOBEPAIOLINE PA3IUYHbIE METONOJOTHYECKHE YMEHUs M OTHOCALIMECS K pa3HbIM pasjesiam
¢u3uku. 3aganue 22 ¢ UCnoib30BaHUEM (poTorpaduii MM pUCYHKOB U3MEPUTENLHBIX IPHOOPOB
OLICHUBAECT YMEHHE 3aIllUChIBAaTh IOKA3aHUS NPUOOPOB IPHU HU3MEPEHUU (U3NYECKUX BEINYMH
¢ yuétoM aOCOJIOTHOM MOTPEUIHOCTH H3MepeHHid. 3anaHue 23 mpoBepseT yMeHUe BBIOMpPATh
o0opy0BaHuE Ul IPOBEIEHUs OMbITa IO 33JaHHON rurorese. 3aBeplIaeT 4acTh 1 3aJaHue IO
ACTPOHOMMH Ha BBHIOOP HECKOJIBKUX YTBEPXKACHUN U3 ISTH MPEIIOKEHHBIX.

Bropas wacte paboThl MOCBSIEHA PELIEHUIO 3a7ad. OJTO TPAAULMOHHO Hauboiee
3HAYMMBII pe3ylIbTaT OCBOCHUS Kypca (PM3MKU CpelHEel IIKOJIbBI M Haubosee BOCTpeOOBaHHAS
JIeATeIbHOCTh TpHU JajJbHEWUIIeM H3y4YeHHH Tpeamera B By3e. JTa yacth KM cocrout w3
BOCBMH PAa3JIMYHBIX 3aJa4: CEMU PAaCYETHBIX M OJHOM KadyeCTBEHHOW 3anauu. Ilo comepxkanuro
3aJjauu paclpesensioTcs Mo pasjenaM cieayroluM oopa3oM: 2 3aau 0 MeXaHHUKe, 2 3ajauu
[0 MOJICKYJISIpHOH (U3MKE M TepMOJMHAMUKE, 3 3alaud IO 3JEKTpoAWHaMmuKe, | 3amaya mo
KBAaHTOBOH (U3HKeE.

3amanus 25 u 26 — 3T0 pacu€THble 3aJayd C KpaTKUM OTBETOM. 3ajaHue 25 1o
MOJIEKYJISIPHON (hPU3HKE WK 3JIEKTPOANHAMHUKE, a 33/1a4a 26 — 10 KBAaHTOBOMU (hU3HUKE.

Janee unyt 3amaHusi ¢ pa3BEPHYTHIM OTBETOM. 3afaHue 27 — KadeCTBEHHas 3ajaya,
B KOTOpPOIl pelleHre NpeAcTaBiIseT cOO0H JIOTMUECKH BBICTPOEHHOE OOBSICHEHHE C ONOpOM Ha
¢u3nveckne 3aKOHBI W 3aKOHOMEpHOCTH. KadecTBeHHas 3a1ada MOXKET OBITh MO JIFOOOMY W3
pa3znenoB Kypca ¢usukd. 3azaHue 28 — O MEXaHUKE MM IO MOJIEKYJIApHOH (usuke.
Ha mo3unmu 29 Bcerma HaxoauTcs 3ajada o MexaHmke, Ha mo3unmu 30 — mo MKT
U TEPMOJAMHAMUKE, Ha NO3ULUHU 31 — 10 3JIEKTpOAMHAMUKE, a 32 — TaKXkKe IO JIEKTPOIMHAMUKE
(MTPEUMYIIIECTBEHHO 110 ONTHKE).

Kak nmpaBuiio, B 0OJHOM BapuaHTe B Pa3HbIX 3aJaHUAX HE HCIOJb3YIOTCS OJMHAKOBBIC
HE CJIMIIIKOM 3HAaYMMBbIE COJIEpXKATEIbHBIC DJEMEHThl (HampuMmep, 3aKoH Apxumesna), HO
OpUMeHeHHe (yHIaMEHTAJIbHBIX 3aKOHOB COXPAHEHUS MOXKET BCTPETUTBHCS B JIBYX-TPEX
3a/1ayax.

B 3agaHusX MOBBIIIEHHOTO YPOBHSI CIOXKHOCTH (25, 26 u 28) mpearatoTcs THIIOBbIE
pacuéTHble 3aJauM, KOTOPbIE YaCTO BCTPEUAIOTCS B IIKOJIbHBIX cOOpHUKax 3anay. [IpakTtuyecku
BCE CIOKETBI 3THX 3aau BcTpedarorcs B OTkpeiToM OaHke 3amanuil EI'D, pasmeméHHoMm Ha
caiite ®I'BHY «DUITN» www.fipi.ru.

JIi1st pacu€THBIX 3a/lad BBICOKOTO YPOBHS CIOXKHOCTH (29-32) HeoOXomuM aHaiu3 Bcex
ATAaoOB peHIeHMs. 371eCh HCIIOJIb3YIOTCd H3MEHEHHBIE CHUTyallMid, B KOTOPBIX HEOOXOAMMO
ONepupoBaTh OOJBIIMM, YEM B THUIIOBBIX 3a/a4ax, YUCIOM 3aKOHOB M (OPMYIN, BBOAUTH
JIOTIOTHUTEIbHBIE OOOCHOBAHUSI B IPOLECCE PEIIECHUs, WM COBEPLICHHO HOBBIE CHUTYallWH,
KOTOpbIE HE BCTPEUAINCh paHee B COOpPHMKAX 3ajJad M HPEINoiaraloT Cepbe3Hyr paboTy Mo
aHaM3y (U3MUYECKUX MPOILIECCOB M CAMOCTOATEILHOMY BBIOOPY crioco0a peleHus 3a1auu.

[Ipn moAroToBke K 53K3aMEHY B IPOLECCE IMOBTOPEHMSI TEOPETUYECKOTO Marepuana
1enecoo0pa3Ho  MCMONIb30BaTh MPHUBENEHHYIO HIDKE TaONMIly, CHETaHHYI0 Ha OCHOBE
Koaundukaropa sneMeHTOB cojepkaHusi U TpeOOBaHUI K YpOBHIO MOJATOTOBKHM BBITYCKHUKOB
00pa30BaTeNbHBIX OpPraHU3alUi A MPOBEACHUS €JMHOT0 TOCYJapCTBEHHOTO AK3aMeHa I10
¢uzuke B 2020 ronyl. B Tabnuiy BKIIIOUEHBI BCE DJIEMEHTBI COJEp)KaHUs, KOTOpble OyayT
nposepsaThes B KMM Tekymero roaa.

' Ha caiite ®TBHY «®UIIN» B COOTBETCTBYIOIIEM pasjelie mwid 1o ccbuike http://fipi.ru/materials pasmernens:
nemoBepcun KM EI'D. B apxuBe ¢ marepuanamu no pusmke, MOMUMO AEMOHCTpannoHHOTro Bapuanta KM mo
(uznke, mpuUCyTCTBYIOT Koamdukarop 21eMeHTOB cofepkaHust ¥ TPeOOBaHHA K YPOBHIO MTOJITOTOBKH BHIITYCKHHKOB
00pa3oBaTeNbHBIX OpraHW3alWil I TPOBEACHUS EIWHOTO TOCYNapCTBEHHOTO »JK3aMeHa 1o (m3HKe |
Crenudukaiys KOHTPOJIBHBIX U3MEPHUTEIBHBIX MATCPUAJIOB ISl POBEIICHUS SIMHOTO TOCYJAPCTBEHHOIO YK3aMEHa I10
¢uzuke.
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Tabmuna 1

DneMEeHTHI COAEpKaHUS

[IpoitneHo

Heobxomumo
W3Yy4YUTh /
MTOBTOPUTH

MEXAHHUKA

KUHEMATUKA

1

MexaHn4yecKkoe IBHKEHHE. OTHOCHUTEILHOCTh MEXaHHYECKOTO JBHKCHMUA.
Cucrtema otcuera

MarepuanbHas TOUKa.
Ee paauyc-BeKkTop: V4 ‘r TpaeKTopuA
F(t)=(x(t).y(t).2(t)).
TPaeKTOpPHS, TIepEeMEIIEeHHE:

AF =F(t,)—F(t) = (AX,Ay,AZ)

, IyTh.
CrnoxeHue nepeMerieHmii:

AF, = AF, + AF,

X

CkopocTh MaTepHaIbHOM TOUKU:
A7

g="_

At =T'= (Ux' Uy, Uz)t

At—0

Ax
Uy = — = X', aHAJIOTHYHO Uy, = Y, U, = Z;'
Aatlat-o
o, o - -
CroxeHne cKopocTet: U, = U, + U,

BrluncrieHue MpoeKuuy nepemMerienus Ax no rpaduky 3aBUCUMOCTH Vy (t)

o - Aav
YckopeHue MaTepUanbHOU TOUKU: d = —
Atlat-o

= (Vy)¢', aHANOTMYHO A, = (vy)t’, a, = ()’

=y, = (ax, ay, az),
Avy
a, = —
* At

PaBHOMEpHOE NPAMONMHENHOE IBUKECHUE:
x(t) = xp + vt
U, (t) = vy, = const

PaBHOYCKOpeHHOG HpﬂMOJ’IHHeﬁHOC JABHUIKCHUC:
a,t
2

2
x(t) = xg + Vgt +
Uy (t) = voy + ayt
a, = const

vzzx - U12x = Zax(xz - x1)

CBobGozHoe naJieHue.
Vckopenue cBOGOIHOTO Ya l_j
nageHus..  J[BIDKEHHWE — Tela, 0
OpOIIEHHOrO TMOJ YIJIOM O
K TOPH3OHTY:

><V

(0] Xo

x(t) = xg +vpxt = xg +Vgcosa -t

gyt* . t?

y(t) =y +U0yt+T=y0 +vosma-t—7
{Ux(t) = Uy = Uy COS

Uy (t) = vy + gyt = vgsina — gt

{gx =
gy = —g = const
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8 JIBIDKEHHE TOUYKH 110 OKPYKHOCTH.
JIuneitHast v yrinoBast CKOPOCTbh TOUKH COOTBETCTBEHHO: U = wR,

m=E=2nv-

2
v
IIeHTpOCTPEMUTENLHOE YCKOPEHHUE TOUKHU: Ay = <= w?R

9 Tsépmoe Teno. [locTynarenbHOE U BpalaTesIbHOE JBIDKEHUE TBEPIOTO TENa
HANHAMUKA
1 Wuepuunanehele cuctembl orcuéra. IlepBbiii 3axkoH HproToHa. Ilpuniun

oTHOcHuTenbHOCTH ["amumes

2 m
Macca tena. [lnotHOCTS BelecTa: p=—
\

3 Cua. [IpuHINI CyNepIIO3UIAN CHIT: ﬁpaBHoﬂeﬁCTB = ﬁl + ﬁz +...

Bropoii 3akon Hetorona: mist marepuansHoi Touku B ICO

F =ma; Ap = FAt npu F = const

5 Tperuit 3akoH HsroroHa mus —Q—0—

MaTepHalIbHBIX TOYEK: lf If
E,=-F 12 21
12 — 21
6 3aKOH BCEMHPHOTO TATOTEHHSA: CHJIBI HPUTSDKCHUS MEXIy TOYCUHBIMU
m,m,

MaccaMu |F = (5
R2

Cwia TsDKECTH. 3aBHCUMOCTb CHJBL TSKECTH OT BBICOTBI h  Han

MTOBEPXHOCTHIO TUIAHETH paguycoM Ry:

GMm

mgi=—1——
" "R, + )

7 JIBmkeHre HEOECHBIX Tel M WX HCKYCCTBEHHBIX CIYTHHKOB. llepBast
KOCMUYECKasi CKOPOCTb:
GM

Uy = y/GoRo = Ro

Bropas kocMHuueckas CKOpOCTb:

2GM
Ro

Uy = \/EU].K =

8 Cuna ynpyroctu. 3akoH ['yka: FX = —kx

9 Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbXKEHUS: FTp = “N

Cuna TpeHus MOKOsI: FTp <uN

Koaddrmment tpenus

10 JlaBnenue: p= i\
S
CTATHKA
1 MOMEHT CUJTbl OTHOCUTEIBHO OCH BpaLIEHUS:

S
M = Fl, rae | — mneyo cunel F oTHOCUTENBHO

ocH, poxosieit yepes Touky O 8
MEPHEHANKYIISPHO PUCYHKY

=

M, +M,+...=0
F+F,+..=0

VYcnosus paBHoBecus TBEpAoro Tena B UCO:

2 3akon ITackans

3 Hasnenue B xunkocty, nokosimeiics 8 UCO: p = py + pgh
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4 3akoH ApxumMena: |E = — |5

Apx BBITECH.
Eciu Testo u sxumkocTs mokostest B UCO, to F Apx = POV, recn.

VYcaoBue miaBaHus Tel

34KOHbI COXPAHEHUA B MEXAHUKE

1 WMITyisc MaTepranbHOM Touku: P = mu
2 WIMITy/TbC CHCTEMBI TET: ﬁ = ﬁl + ﬁz + ..
3 3aKOH U3MEHEHHUS. ¥ COXPAHEHUS UMITYIIbCA:
BHCO AP =A(P, + Py + )= Fpneum A+ P penm AU+ ...

B CO Ap EA(pl+ [32 +...)=0,ecnn

F +F

BHEIIIH 2 BHEIIH +...= 0

4 PaboTa cuibl: Ha MaJIOM TIepeMEeCHAN
AZ‘FHAF‘-COSOLZFX-AX M

5 MOIIIHOCTE CHUIIBI: ",
AA F
=— =F-v-cosa
At lge-0 _
1%
6 mu? p?

Kunernueckast sHeprust MarepuanbHoil Touku: E ., = 5 = om
3aKoH M3MECHEHUS KHHETUYECKOW YHEPTUH CHCTEMBI MaTEPUATBHBIX TOUCK:

BUCO AE,, =A +A, +...

7 IToreHunanbHast 3HEPrus:
JUISL OTEHIMAIBHBIX cHil Ay, = Elnme]m -E, HoTer — —AEHOT%Ll
IToTeHIMANBEHAS YHEPTUS TEA B OZHOPOLIHOM TIOJIE TAKECTH:
EHOTeHLl = mgh
kx?
ToTeHuuAaIbHast SHEPrHs yIPYro 1eOPMUPOBAHHOIO Tela: £ ™
TIOTCHIL 2

8 3aKOH U3MEHEHHS U COXPAaHEHHS MEXaHUYECKON SHEPTHH:
EMCX = EKHH + EI'IOTCHLI’
B I/ICO AEMeX = ABCCX HEIIOTCHILI. CHUJT?

BUCO AE e = 0, ecmn A, =0

CEX HENIOTCHI. CHUJI

MEXAHUYECKUE KOJIEEAHWUA W BOJIHBI

1 I'apmonnueckue xonedanus. AMILIMTYa U (Paza KoneOaHHH.
Kunemarnueckoe omnucaHue:
x(t) = Asin(wt + @),

vx (t) = xt ':

ax(t) = (vx)' = _wzx(t)-
JlnHaMyu4YecKoe OnrMcaHue:
ma, = —kx, rze k = mo?

=
DHepreTuveckoe onrcaHue (3aK0H COXPAHCHHSI MEXaHUYECKOM SHEPIUH):
2 2 2 2
mv°-  kx° my
+ = X = = const
2 2 2 2

CBsI3b aMIUTATYIBI KOJIEOAHHWI UCXOHON BETMYNHBI C aMIUTATYaMH
KoJiebaHui €€ CKOPOCTH U YCKOPEHMSI:

.2
Umax = wA> amaX =M A

Tepuon i yacToTa KONMEOAHMi: T _ 2n _1

o Vv
Ilepron Manbix CBOOOJNHBIX KOJeOaHWH MaTEMaTHYECKOTO MasTHUKA:
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T:ZR\F
g

Ieprox cBoOOAHBIX KOIEOAHUH IPYKUHHOTO MAsTHUKA: T _ oo m

k

w

Bryxnennsie konebanns. Pesonanc. PezonancHas kpuBast

4 [MomnepeuHble U TPOJONIbHBIE BOJNHBI. CKOPOCTh PaclpOCTPAHEHUS U JJIHHA
v
BoyiHBL: A = UT = s

5 3Byk. CKOpOCTB 3ByKa

MOJIEKYJIAPHAA ®U3HKA. TEPMOJHHAMHUKA

MOJIEKYJIAPHAA ®U3HUKA
1 Mopenu cTpoeHus I'a30B, JKUAKOCTEH U TBEPIBIX Tell
2 TennoBoe IBIKEHNE aTOMOB M MOJIEKYJI BEIIECTBA
3 BsaumozeiicTBue yacTull BEIECTBA
4 Hduddysus. BpoyHOBCKOE MBIKEHHUE
5 Mopgens upeansHoro raza B MKT: wacTHubl ra3a IBHXKYTCS XaOTHYECKH

1 HE B3aMMOJEHCTBYIOT APYT C IPYroM

6 Csi3p  MeXIy JaBICHHEM M CpeAHEH KHUHETUYECKOW HSHEprueu
MOCTYMATENIFHOTO TEIUIOBOTO JBIDKCHHS MOJEKYJI HICalbHOTO Tasa
(ocHOoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2 —
=-mp’="n- ="n-g
p 3m0 3 ( 2 j 3 TocT

7 A6comotnas temneparypa: 1 =t°+ 273K

8 Ces13p  Temmeparypbl Tra3a €O CpeOHEll KHMHETHYECKOM JHeprueu
MOCTYMATENHHOTO TETIIIOBOTO JIBYKCHHMS €TI0 YaCTHIL:

- 2
oo = | | = 2kt
2 2

9 Vpasuenne P = nkT

10 | Mopgens uaeaabHOTO Ta3a B TEPMOANHAMHUKE:
VYpasuenue Menaeneera — Knaneipona
{Bmpameﬁne JU1sl BHYTPEHHEH dHEPTUU
VYpaBHenue Menneneea — Knamneiipona (nmpuMeHnmbie GopMbl 3a1uch):

oV = M RT =yRT = NKkT, p=PRT
B u
BeIpakxeHue 111 BHYTpPEHHEH SHEPIUM OJHOATOMHOIO HJEaJbHOIO TIasa
(mpuMeHuMBIe GOPMEBI 3aITHCH):

U= 2RT = SNKT = 2"2RT = ve,T = 2pV
TRV ENE E M T Vel =aP

11 3akoH ,HEUILTOH& JJI1 1aBJICHUS CMECH Pa3peiKCHHBIX ra30B:

P=pP,+PpP,+...

12 | Usonmpouecchl B Pa3pekeHHOM Trase C MOCTOSHHBIM 4HCIOM 4acTur, N
(C TOCTOSHHBIM KOJIMYECTBOM BELIECTEA V):
usorepma (T = const): pV = const,

uzoxopa (V = const): P =const
T
v

uzobapa (p = const): = const

I'padmueckoe npencrasienne uzonpoueccos Ha PV-, pT- u VT- quarpammax

13 HaCLIIIICHHLIC W HCHACBIINICHHBIC Mapbl. KauecTBeHHast 3aBHCHMOCTH
IVIOTHOCTH W JAaBJICHUSA HACBIILICHHOI'0 TI1apa OT TEMOCpaTrypbl, HX
HE3aBUCHMOCTE OT 00BEMa HACBIIIICHHOI'O ITapa

14 BunaxHocts Bo3ayxa.

OTHOCHTENbHAS BIAYKHOCTB: Q= p“apa (T) — Prapa (T)

pHaCblLl.l. napa (T ) - pHacmm. napa (T )
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15 H3menenne arperaTHbix COCTOSIHUI BCLICCTBA: UCIIAPCHUC U KOHJACHCAIUs,
KHUIICHUC XXUJIKOCTHU

16 | U3menenue arperaTHhIX COCTOSIHUH BeIIeCTBA! IUTaBIICHHE
U KPHUCTAJUIN3ALHS

17 | IlpeoGpa3zoBaHue >HEPTUH B (Ha30BBIX MEPEX0OIax

TEPMOIUHAMUKA
1 TeruioBoe paBHOBECHE M TEMIIEpaTypa
2 BryTpennss sHeprus
3 Tenmomepenaua Kak cmoco® W3MEHEHHs BHYTpPeHHEH sHeprunm 0e3

coBepuieHUs padboTel. KOHBEKIHS, TEIIONPOBOAHOCTD, H3ITyUCHHUE

4 KonnuecTBo TEMIOTHI.
Y aenbHas TEMIOEMKOCTb BELIECTBA i Q = cMAT

5 VY aenpHas TemioTa mapooOpa3oBaHus I': Q =rm
VenpHas TEIIOTA IUIABIEHHS A Q =2Mm

VaenbHas TEmWIOTa cropanus Tomwmsa 4: Q = gm

6 OnementapHas pabota B Tepmonunamuke: A = PAV  Boruucnenue
paboThI Mo rpaduKy mporecca Ha PV-auarpamme
7 IIepBrlii 3aKOH TEPMOJVMHAMUKHU:
Qu =AUy, + A, =(U, -U,)+ A,
Anuabara:
Q=0 = A, =U,-0,
8 BTopoii 3aK0H TepMOANHAMKKH, HEOOPATHMOCTh
9 [Ipuntmne! aelictBus TernoBbix MammH. KIT;
n= e _ QHBIP _‘onn‘ —1_ ‘onn‘
QHarp QHarp QHarp
10 MaxkcumanbHoe 3Hadenue KIIJI[. [{ukn Kapuao
T — T T
maxmn = Ngapuo = e
THarp THarp
11 YpaBHeHHEe TEIIOBOTO OanaHca: Q+Q,+Qy+...=0
DJIEKTPO/THHAMUKA
OJIEKTPUYECKOE I1OJIE
1 OnexTpuzaius Tel U e€ MPOsIBICHUS. DJeKTpuueckui 3apsa. [IBa Buma

3apsga.  ODIEMEHTApHBIM  DJIEKTPUYECKUN  3apsl. 3aKkOH COXpaHCHHS
IIEKTPUUYECKOr0 3apsiyia

2 B3aumoneiictBue 3apsinoB. Toueunsie 3apspl. 3akoH KynoHa:
Gul-lao] 1 Jayf-[ay
F=k o = . ,
r Are,
3 Onexrpuueckoe noje. Ero neiicTBre Ha SJIEKTPUUECKUE 3apsabl
4 Hanpspk€HHOCTD 3IIEKTPHYECKOTO TOJIS: E_ F
qnp06ﬂbu71

q ’

r.2

Ilore ToueyHoro 3apsaa: E =k
r

OJHOPOHOE TIOJIE: E = const
KapTusbl 1MHUH 3THX N0eH

5 ToTeHINANBHOCTE JIEKTPOCTATUYECKOTO TOJIS.
PasHOCTh NOTEHINAJIOB U HAMIPSKEHHUE.,
A =d(e; — 9,)=-0Ap=qU
TloTeHnuanbHas SHEPTUS 3apsja B dneKkTpocTaTaeckoM more: W = o
IMoTeHIMa SIEKTPOCTATHYECKOTO MTOJISA: 0= W
q

CBs13p HaNPSHDKEHHOCTH MOJA M PA3HOCTH MOTEHIMANOB IJISI OJHOPOIHOTO
anekrpocrarnyeckoro noust: U = Ed

6 IIpuHLIMT CyTIepnO3ULINU 3JIEKTPUUECKHUX MTOJICH:

E=E +E,+..., o=@, +¢, +...
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7 [IpoBOJHUKHN B 3JIEKTPOCTATUYECKOM TOJIE. Y CIOBHE PAaBHOBECHS 3apsiIOB:
=
BHYTpH mpoBogHMKa E = 0, BHYTpM M Ha TOBEPXHOCTU IMPOBOIHUKA
¢ =const
8 J¥piekTpukd B 9JIEKTPOCTaTH4eckoM  mone.  JlumdnexTpudaeckas
MIPOHHUIIAEMOCTh BEIIECTBA €
9 N
Konpencarop. DneKTpo€MKOCTh KOHJEHcaTopa: C = 9
. . €655
DNeKTPOEMKOCTh IIIOCKOT0 KOHJEHCaTopa: C = —20% _ eC,
d
10 | [MapayuienpHOE COEAMHEHNE KOHEHCATOPOB:
q =q1 +q2 +..., Ul =U2 =... CHapBJ'IJ'I = Cl +C2+...
[MocnenoBarenbHOE COSAMHEHNE KOHACHCATOPOB:
1 1,1
U=U,+U,+... =0, =... =—+t=+.
1 2 ! ql q2 " Cuocn (o) Cy
11 2 2
DHeprus 3apsHKeHHOTO KOHICHCATOPA: W, = qu - cu _4a
2 2C
34AKOHBI [IOCTOAHHOI' O TOKA
1 Cua ToKa: | _ Aq . TIOCTOSIHHBII TOK: | = const
At At—0
Hist moctostHHOrO TOKa ( = It
2 VYci1oBHS CyIIECTBOBaHUS AIEKTPUIECKOTO TOKA.
Hanpsoxernne U u DJ1C ¢
3 3axon Oma a1 yuactka nenn: | _ U
R
4 DneKkTpuiecKoe COTIPOTHBIICHHE. 3aBUCUMOCTD COTPOTHUBJICHUS
OHOPOTHOTO TIPOBOJAHWKA OT €ro JUIMHBL M CEYCHHUA. YJelbHOe
CONPOTUBIICHHE BEIIECTBA: R = p—
5 Ucrounuku Toka. DJJC W BHyTpEeHHEE CONPOTHBIIEHHE HCTOYHHKA TOKA:
ég — ACTOpOHHVIX Culn
q
6 3akoH OMa [UId TONHOHM (3aMKHYTOH) 3JIEKTPHYECKON
uenu: € = IR + Ir, otkyna Il = Py g r
"= R
7 [NapannensHOE COSAMHEHIE MTPOBOTHIKOB:
|:|1+|2+...| Ul:UZZ"'! 1 :i+i+
Rnapa.nn Rl RZ
[TocnenoBarenbHOE COETMHEHNE TPOBOIHUKOB:
U=U,+U,+.... L=1,=..., R, =R +R,+...
8 Pabora anekrpuyeckoro Toka: A = |Ut
3akon [ikoyns — Jlenua: Q = | *Rt
9 MOITHOCTB IEKTPHIECKOTO TOKA! p_ AA — U
At At—0
2
TenoBast MOLIHOCTB, BbLACISIEMAs HA PE3UCTOPE: p _ | 2R - U
AACT. CHJT
MoutHoCcTh UICTOYHHKA TOKA: Py = ——— = &1
At lat-o
MAI'HUTHOE I1OJIE
1 MexaHuueckoe B3aUMOJEWCTBUE MarHuToB. MarHuTHoe mnone. Bektop
MAarHUTHOM WHAYKUUH. [IpUHIMI CYNEpHO3UIIMA MATHUTHBIX —TOJICH:
B = §l + |§2 +... . Jlunum wmarauTHOTO TONMA. KapTumHa JMHMH moOns
IIOJIOCOBOT'O ¥ MOJIKOBOOOPA3HOT'0 MOCTOSHHBIX MarHUTOB
2 OneiT Dpcrena. MarHuTHOE TOJIe MPOBOJHUKA ¢ TOKOM. KapTwHa TuHMIA
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MO JAJIMHHOTO TIPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOHUKA, KATYIIKH C TOKOM
3 Cuta Ammepa, e€ HanpaBJICHHE M BEJTHYMHA:
F, =IBlsina,
IJIe 0. — YTOJ MEX1y HanpapJieHHeM IIPOBO/IHMKA U BekTopoM B
4 Cwuna Jlopennia, e€ Hanpasnenue u Benuauna: Fy,, = |q|uB sin @, rue o —
YTOJI MEXK/LY BEKTOPaMH U U B. IlBuxenue 3apsDKCHHOHN YacTHIEI B
OJTHOPOJTHOM MarHUTHOM I10JIe
OJIEKTPOMAI'HUTHAA WH/IYKLNUA
1 IToTox BEKTOpa MAarHuTHOMU g
ungykunn: d = B, S = BS cos o Na /
&
2 SIBneHue snekTpoMaraHuTHoM uHAyKuu. DC nHaykumuu
3 3aKOH 3JEKTpOMarHuTHOM nHaykuu dapanes:
P A9 "y
b Atlgeg ‘
4 BJIC uHAYKINK B IPSIMOM TIPOBOAHKKE [UTHHOM |, ABHKYIIIEMCS
€O CKOPOCTBIO U (ﬁ 1 1) B omHOPOAHOM MarHUTHOM II0JIE
B: |€;| = Blu sin a, rae o — yroia Mex,1y BEKTOpaMu Buti,ecmul LB un
U L B,10|&| =Bl
5 [Ipasuio Jlenmna
NHaykTUBHOCTB: | = 9 , W d = LI
I
Al
Camounaykuus. DAC camounaykuu: &y = —L— =—LI',
Atlat-0
6 LI?
DHeprust MarHUTHOTO TTOJIS KATYIIKU C TOKOM: W, =—
2
DJEKTPOMATHUTHBIE KOJIEBAHHUA U BOJIHBI
1 KonebatenpHbri KOHTYP. CBobOoxHBIC
JJIEKTPOMAarHUTHeIE ~ Koje0aHus B HACAILHOM C L
KoJjebaTeTbHOM KOHTYpE:
{q(t): O rmax Sln(mt+(P0) I
!
I (t) =0y = Oy COS((Dt T Qg ) = COS(O)t + (PO)
®opmyna Tomcona: T = 2x+/LC , OTKyaa o= zj _ 1
T JLC
CBs13p aMIUTUTY/IBI 3apsiia KOHAEHCATOPA C aMIUIUTYI0H CHIIBI TOKa
B K0JIebaTeIbHOM KOHTYpE: Qo = | max
max
2 3aKOH COXpaHEHUs SHEPTHH B KOJIeOaTeIbHOM KOHTYpE:
2 2 2 2
Cu L LI _ CU _ [ _ const
2 2 2 2
3 CBoifcTBa »JIEKTPOMArHUTHBIX BOJH. B3amMHas oOpHEHTAIMsl BEKTOPOB
B 3JIEKTPOMATHHUTHOIT BOJHE B Bakyyme: E | B 1 &
OIITHUKA
1 [IpsiMonMHEHHOE pacipocTpaHeHUe CBETa B OTHOPOIHOM cpene. JIyu cBera
2 3aKOoHbI OTpaXKEHUsI CBETA.
3 ITocTpoenue n300pakeHU B IIIOCKOM 3epKajie
4 3aKOHBI IPEJIOMIICHUS CBETA.
Ipenomsenue ceeta: n, sina = n, sinf
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o c
AOCOIIOTHEIN TOKA3aTelb IPEIIOMJICHUSA: na6c = —

n, _u

OTHOCHTEIBHBIN MTOKA3aTeINb PETOMICHHUS: n,.
v,

Xog tyuell B IpU3Me.

CooTHoIIEHNE YacTOT U JUTHH BOJIH MPH NIEPEX0/I€ MOHOXPOMATHIECKOTO

CBeTa Yepes rPaHuIly pasjiena JABYX ONTHYCCKAX CPELl v, = v,

My =NyA,
5 ITonnoe BHyTpeHHEEe oTpaxeHnue. IIpenenbHblil
YTOJI TOJTHOTO BHYTPEHHETO OTPAXKEHHS: My
. 1 n -
Sin a,, = =2
Notu ni n
Op 1
6 Cobuparome ¥ pacceWBaromiie JHH3BL. ToHkas mmH3a. DoKycHOe
PACCTOSIHUE M ONTHYCCKAS CHJIA TOHKOH JIMH3BL: 1y _ 1
F
A
7 ®dopMmysa TOHKOH JIMH3BIL: E + l — 1 i d
d f F
VBenndeHue, 1apaeMoe JIMH30M: H F
h f
F=—=— F\ h
H d f
v
8 Xon myda, MPOIIENIIET0 JHH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOH

onrtuyeckoit ocu. I[locTpoeHue n300pakeHMH TOYKM W OTpe3Ka MpIMOU
B COOMPAIOIMIMX U PACCEHBAIONINX JIMH3AX U X CUCTEMAax

9 Hudpakmust cBeta. JludpakipoHHas pemieTka. YCJIOBUE HAOIIOICHUS
TJIaBHBIX MAaKCHUMYMOB IIpH HOPMAJbHOM MNAaACHHUHW MOHOXPOMATHYCCKOTO
CBETA C JUTMHOW BOJIHBI A Ha PEIIETKY ¢ eproaoM d:

dsing, =mid, m=0, +1, +2, 43,...

OCHOBbI CITEITHAJILHOH TEOPHH OTHOCHTE/IBHOCTH

1 WNHBapuaHTHOCTP MOIYJII CKOPOCTH cBeTa B Bakyyme. [lpuHuun
OTHOCHUTEIHLHOCTH DHUHIIITEHHA
2 OHeprus cBOOOTHON YaCTHIIBL: me
E = >
v
1-=%
c
Nmnynbc yacTuupl: mv
p= >
v
1-=
c
3 DHeprust MOKOst CBOOOTHON YACTHIIBI: E, = mc?2

KBAHTOBAA ®U3UKA H DJIEMEHTBI ACTPOPHU3HKH

KOPITYCKYJIAPHO-BOJIHOBOU JTYAJIU3M

1 I'mnotesza M. IInanka o xBanrax. @opmyna [lnanka: E = hy
2| ®oroust. Dueprust hoToHa: E—hv= he _ nc
Wmmnynse dporona: | _ E _ hl _ E
c ¢ A
3 ®otoappext. Onpitel A.I'. CroseroBa. 3akoHsl poTodddexra
4 VYpaBuenue DitHmreitna s porosddekra:
E(bOTOHa = ABLIXOJ:[a + EKI/IH max '
he 3 _ he
e quomﬂa =hv= T’ ABLIXO[[B. - hVKp - '

Kp
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EKY/IH max = Zmax = eUBﬁﬂ
DU3UKA ATOMA
1 IInaneTapHast Mosieb aTOMa
2 [Moctynate Bopa. M3nydyenue m morsiomeHue (OTOHOB HpH IEpexoje
aToMa C OJTHOTO YPOBHS SHEPTHH Ha IPYTOil:
hc
hv o, = = E, - E,
mn
3 JInHeltuaTeie CIIEKTPHI.
o -13,6 5B
CriexTp ypoBHe# SHepruu aToma Bogopoaa: E, = 2 o= 1, 2, 3,...
DU3UKA ATOMHOI'O AJ[PA

1 |Hyknonnas mozmens siiapa ['eiizenOepra — Banenko. 3apsn sgpa. MaccoBoe
4ucio siapa. Mzoromnsl

2 PamoakTHBHOCTS.
Aunba-pacnan: ’;X_>AZ’_42Y + ‘Z‘He
Bera-pacman. DneKTpoHHEIH B-pacma: /;X_) Zle + _Ee +9,
o CA A 0x
[o3utpoHHsIi B-pacnan: zx_)zle + 1€ +Vv,
I'amMmMa-n3nydyenue

t
3 3akoH pajuoakTHBHOro pacnana: N(t)= N, - 2T
4 SnepHble peakuuu. JlesieHue U CUHTE3 s ep
DJIEMEHTHI ACTPODU3IUKU

1 COHHC‘IHaH CHUCTEMA: IIJIAHETEI 3EMHON TpynrIibl ¥ IUIAHETBI-TUT'aHTBI, MaJIbIC
Tena COTHEYHOM CHCTEMBI

2 3BE3mBI: pa3HOOOpa3ye 3BE3AHBIX XAPAKTEPUCTHK M WX 3aKOHOMEPHOCTH.
VicTouHnMKH 3HEpTUu 3BE3X

3 CoBpeMeHHBIE TIPEICTABICHUS O TPOUCXOXKICHWM W dBoirormu CoxHIa
M 3BE3]

PaccmoTpum Tembl, Ha KOTOpBIE HEOOXOAUMO OOPATUTH 0CO00E BHUMAHUE.
Saganua 1-7 mo MexaHUKe

B MexaHuke HYXHO 0OpaTWTh BHUMaHHE Ha paboOTy ¢ TpapuKaMH: ONpPENeNsiTh
MOBE/IEHNE OJHOW BEIMYMHBI (TIEpEeMEIICHUs, NPOEKUUU YCKOPEHHS U T.I.) MO TIpaduky
3aBHCUMOCTH OT BPEMEHU Uil JPyroi BeIMUYUHBI (IIPOEKIMU CKOPOCTU U T.1.). Hampumep, mo
rpadukam, aHaJOTUYHBIM TOMY, YTO MPUBEIEH Ha pUcC. |, ONpenensaTh NPOEKINI0 YCKOPEHUS; IO
rpa¢ukaM, aHAJIOTMYHBIM TOMY, 4YTO MNpHUBEAEH Ha pHUC. 2, y3HaBaTb BUJ TIpaduka Ul
3aBUCUMOCTEH MpoeKnuu Ha och Ox ¥ MOIYJIsl CKOPOCTH, MTPOSKIIUN M MOJTYJISl YCKOPEHUSI, Ty TH,
nepeMeleH s, KHHETHYECKOW SHepruu OT BPEMEHH; MO rpadukaM, aHAJOTHUYHBIM TOMY, YTO
NpUBEIEH Ha PHC. 3, ONPEACTATh 3HAKH MPOCKIMA CKOPOCTH M YCKOpeHHs Teia Ha och OX B
KQKJIOM M3 TOYEK, IIPOEKIUHN MEePEMEIICHUS U1 KaXKI0ro U3 Y4acTKOB, XapakTepa U3MEHEHUs
(YyBenMUMBAETCS, yMEHBIIACTCS U T.I.) YCKOPEHUS U CKOPOCTHU Ha Ka)JI0M M3 Y4acTKOB.

. %My Xi X 4
: B
3
‘\ A
\\ ]
\‘~ / = C
1 0 ' t D
> 10 1 2 e ' 0 [
puc. 1 puc. 2 puc. 3
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3ananus 8—12 no moJiekyJasipHoii pusuke

B tepmoanHamuke Harboliee CIIOKHOMU siBIIsieTcs TeMa «HachIleHHbIe 1 HEeHACHIIICHHBIC
napbl». Hy’)kHO MOMHUTB, YTO JIaBJIEHHWE HACKHIIIEHHOTO BOASHOTO napa npu temmneparype 100 °C
paBHO HOpMaibHOMY atMmochepHomy naBieHuto — 100 klla, a OTHOCHTEIbHASs BIIAXKHOCTb
BO3yxa He MoxeT ObIThb Oosbiie 100%, mpu OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa, PaBHOMN
100 %, BonsHOM map B aTMOC(epe CTAHOBHUTCS HACHIIIEHHBIM.

Ilpumep 1.

B 3akpvimom cocyoe nood nopwinem Haxooumcsi 8oosnou nap npu memnepamype 100 °C noo
oasnenuem 40 «lla. Kakum cmaunem OaeieHue napa, eciu, COXPAHAS €20 MeMnepamypy
HeusMeHHOIl, yMeHbuums 00vém napa 6 4 paza?

3/1ech EpBOHAYAIBHO NAp SBJSETCS HEHACBILIEHHBIM, IIOCKOJIBbKY €ro nasieHue pasHo 40 klla.
[Tpu m30TEepMHUECKOM YMEHBLIEHHU ero o0b&éMa B 2,5 pa3a OH CTAHET HACBIIIEHHBIM, U €ro
nasienue Oyner paBHo 100 xIla. Ilpm nmanpHeiimeM c)KaTUM yXKe HACBIIICHHOTO I1apa €ro
KOHIIGHTpalusi W JaBiieHue OyleT ocTaBaThCsi HEM3MEHHbIMHM, a 4YacTb IHlapa Oyzer
KOHJICHCUPOBAThCS.

Ilpumep 2.
OmHocumenvHas 61ANCHOCb 8030yXa 68 cocyoe, 3aKpblmom nopuihem, pasua 40%. Bo cxonvko
Pa3z Heobxo0UMo yMeHbUUmMb 00bEM cocyOa, Ymobvl 600AHOU NAP 8 HEM CMAJL HACHIUEHHbIM !

[lepBoHauyabHO Map B COCYyJ€ HEHACBHILICHHBIM, NpU yMeHbIIEHMH 00BbEMa cocyaa Oyner
YBEJIMYUBATHCS JAaBJIEHUE NIapa U OTHOCUTENIbHAs BJIAXXHOCTh BO3AyXa N0 T€X IMOp, [OKa map
HE CTAaHeT HACBIIICHHBIM, @ OTHOCHUTENIbHAas BiIakHOCTh — paBHOM 100%. T.e., 00bEM HYX)HO
YMEHBILIUTSH B 2,5 paza.

3aganus 13—18 o 2sekTpoanHaMuke

OtpabaTbiBass ~ yMEHUS  ONpENENATh  HANpaBICHWE BEKTOPOB  HANPSKEHHOCTU
IIEKTPUYECKOTO MOJIs, BEKTOpAa MAarHUTHOW MHAYKLUH, cuibl KyiloHa, cuiibl AMIiepa Uil CHJIbI
Jlopennia, Hy)kHO oOpaTHTh BHHUMaHHE HAa ONPEICIICHHWE HANpPaBIIEHUS CUJI B3aUMOJEUCTBUS
MEXy NPSIMBIMU IIPOBOJHMKAMHU C TOKOM; Ha OIpeaeneHue cuibl JIopeHnma [uisi 3JIEKTpOHa,
JBIKYIIIETOCS. MEK/y ITOJIFOCAMU MAarHNATa, U Ha OIPE/IeNICHNE HapaBJIeHNUs cuiibl JIopeHna 1uis
3apsHKEHHON YaCTULBI, IBUKYIIEHWCS BIOJIb TPOBOJHUKA C TOKOM.

Ilpumep 3.

Onexmporn € umeem cKOpocmb U, HANPAGIEHHYIO 6001b NPAMO20 ONUHHO2O
npogooHuxa ¢ moxom | (cm. pucynox). Kyoa manpasiena omuocumenvHo
PUCYHKA (6npaeo, 6/1€60, 66epxX, 6HU3, K HAOI00ameio, om Haba00ames)

S
Oeticmeyrowas Ha snekmpon cuna Jlopenya F?Omeem 3anuwiume ciogom
(crosamu).

[Ipu moBTOpeHNn Marepuana mo Teme «IloCTOSHHBIN TOK» cleayeT pa3oOpaTh 3adaHus
Ha «3aKOpauMBaHUE» OJHOTO U3 pe3ucTopoB. Hampumep: n3mMeHeHHE OOIIET0 COMPOTHBICHUS
LeMd Ha PHUCYHKE CcJieBa MPU 3aMbIKAHUU  KJII0Ya M W3MEHEHUE COMNPOTUBIIEHUS LEMH,
HaIpsDKEHUsT Ha PE3UCTOpPaxX M TEIMJIOBOM MOIMHOCTH BO BHENTHEH IMEMH TMPH YMEHBIICHUU
conpoTuBiieHus peoctata 10 0 (PUCYHOK CIIpaBa).

R £
+||'
|l
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B 3aIaHUAX TIOBBINICHHOTO YPOBHA CJIOXHBIMU ABJIAKOTCA CUTyallUUu C OGCy)KI[eHI/ICM
IJIOCKUX KOHACHCATOPOB. 3,Z[CCI> HY)XHO pasgcidaTb ABE CUTyalHUH: KOHACHCATOP ocTaércs
MOAKIFOYCHHBIM K MCTOYHHKY TOKa (HaHpﬁ)KCHI/IC MCKOAY OGKJ]&I[K&MI/I ocTaércs HCI/ISMGHHLIM),
HJIM KOHACHCATOP IIOCJIC 3apsaJdKH OTKIIOYAT OT HCTOYHHKA (HeI/ISMCHHHM ocTaércs 3apaa
IJIaCTUH KOHI[CHC&TOpa), a 3aTCM HU3SMCHAIOT pPaCCTOAHHUC MCKAY INUIACTHHAMU WM IUIOIIAAb
IIJ1aCTHUH.

Ilpumep 4.

Inockuii  6030ywnwll  koHoencamop émxocmuvio Co, NOOKMIOYEHHBLU
K UCTMOYHUKY  NOCMOAHHO20  HANPSJICeHUsA,  cocmoum U3  08yX d,
MEMANIU4eckux niacmuH, Haxooawuxcs wa paccmosinuu Oy opye om
opyvea. Paccmosnue medcoy naacmumamu MeOleHHO MeHAemcs Co
8pemMeHeM makx, Kak nokazaHo Ha epaguxe. Kax menaomcs
6 npomexcymke epemenu om Y 0o 1l 3apad koHOencamopa
U HANPANCEHHOCMb INIEKMPULECKO20 NOJISL MeXCOy e20 NAACUHAMU?

ITockonbKy B ONHMCAHHOM OINbBITE KOHJIEHCATOP OCTAETCS MOJAKIIOYEHHBIM K MCTOYHHUKY
IIOCTOSIHHOT'O HAIPSDKEHUsI, TO HAINPSHKEHHE MEeXAy OOKIaJAKaMU KOHJIEHCATOopa OCTaeTcs
HEU3MEHHbIM. ['paduk moOKa3bpIBaeT, YTO pACCTOSIHUE MEXAY IJIACTUHAMHM YMEHBIIAETCS
B IIPOMEXKYTKE BpeMeHH OT t; 1m0 t4 B 5 pa3. CrenoBareibHO, €MKOCTb KOHAEHCATOpa
yBEJIMYMBAaETCS B 5 pa3, 3HAYUT, U 3aps] KOHJEHcaTopa MpU HEU3MEHHOM HAaIPsDKEHUU
yBEJIMYUBAETCs ToKe B 5 pa3. HampsEHHOCTh 3MEKTPUYECKOro MOJsS MEXAY IUIACTHHAMU
KOHJIEHCATOpa TAK)KE YBEIMUUBACTCS.

3ananus 19-21 no kBaHTOBOW puU3NKe

[ToBTOpsis 3aKOH pPATUOAKTUBHOTO pacmana, HYKHO pPacCMOTPETh M Te 3aJaHuf,
B KOTOPBIX CIIPALIMBAETCS O YHUCIE PACHABIIMXCS, a HE OCTaBIIMXCS HepaclaBLUIMMHUCA sIep.
Hanpumep: Obpazey paouoakmuenoco eucmyma HaAxooumcs 6 3aKpblmom cocyoe. Aopa
BUCMYMA UCNBIMBIBAIOM — O-paAcnad ¢ nepuodom noaypacnaoa 5 cymok. Kakas oona
(6 npoyenmax) om ucxo0Ho 60abUWIO20 YUCIA sI0EP IMO20 U0MONA BUCMYMA pacnadémcs 3a 15
cymok?

TpaauumoHHO 3aTpyAHEHNUs BBI3BIBAIOT 33/1aHUS HA IPOBEPKY 3HAHUI 00 1;: """""""
M3JYYeHUU CBETa aTOMOM M TocTynatax bopa. 31ech, UCTIONB3ysl YIPOIIEHHBIE &
JMarpaMMbl HIDKHHX DHEPreTHYECKUX YPOBHEH aroma (CM. PUCYHOK crpaBa), =
HEOOXOJMMO OTpPENeNSITh MPOIEecChl W3IMyYeHHWs: W TOTJIONIEHHWs cBeTa &
¢ HanOosblIel U HauMeHbLIeH sHepruell (OTOHA, €ro 4yacTOTOM WIM JJITMHON
BOJTHBI.

B

Saganusa 22 u 23

Heo0OxomuMo oOpatuTh BHUMaHHUE HA 3aJaHMs], B KOTOPBIX TpeOyeTcs ONnpeaenuTh Maccy
WJIU JUTHHY 00BEKTa C UCTIOIH30BaHUEM METOa PSJIOB.

Ilpumep 5.

LIxonvnvili peocmam cocmoum u3 Kepamuyeckozo YUauHopa, Ha KOMOpbili NIOMHO, GUMOK
K BUMKY, HAMOMAHA NPOBONOKA. [[1s BbINOAHEHUs 1aO0pamopHol pabomvl HO USMEPEHUIO
YOenNbH020 CONpOMUBIeHUs Mamepuand, u3 KOmMopo2o U320MoGIeHa NpPOoBOIOKA peocmamad,
HeobXo0umo uzmepums eé ouamemp. Yuenux Hacuuman 40 6umkoe NposoNoKu, a OIUHA
HAMOMKU, U3SMEpeHHas NuHeuKou, cocmaeuna 3 cm. Hemy paeen ouamemp npoGOAOKU NO
pe3yromamam Imux usMepeHutl, eciu N02peutHoCmy JuHetKku pagua +1 mm?

Jlnst onpeneneHus AMaMeTpa MPOBOJIOKH HEOOXOIUMO M M3MepeHHOe 3HadeHue (3 cm),

Y TIOTPELTHOCTh U3MepeHuit (1 MM) pa3IeTuTh Ha YUCIIO BUTKOB (YUCIIO OOBEKTOB B PSIY).
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3aganue 24

BuumarensHo m3yuure nuarpammy [eprummpysra — Peccena: BeJIMYMHBI, OTJIOKEHHBIE
0 OCSIM, M 3aKOHOMEPHOCTH, KOTOpble OTpakeHbl Ha auarpamme. Kpome Toro, obOparure
BHUMAaHUE HA PA3JIMYUS B CpPelHEH IUIOTHOCTH 3BE3] IJIaBHOW IOCIEA0BATENBHOCTH (IIOpsAIKa
IUIOTHOCTH BOJIbl), O€JIbIX KapPJIMKOB U TMI'AHTOB.

3aganus 25-32

Ocoboro BHHMaHHsS B 3TOM pa3zelie 3aciyKUBaIOT 3aiaHust 27-32 ¢ pa3BEPHYTHIM
orBetoM. Ilepen sk3aMeHOM HEOOXOIUMO H3YUUTh KPUTEPUM OLICHUBAHMS 3TUX 3aJlaHHM,
0COOEHHO TpeOOBaHMsI K [IOJTHOMY BEPHOMY OTBETY.

Haunem ¢ 3amanus 27 (kadecTBeHHas 3ajmada). Kak mpaBmino, B 11000 KayeCTBEHHOM
3a/ladye paccMaTpUBAaeTCsl OAMH WJIM HECKOJIbKO IpoleccoB. PemieHune Ttakod 3amauu
npezcTaBisieT co00il J0Ka3aTebCTBO, B KOTOPOM IPUCYTCTBYET HECKOJIBKO JIOIMYECKHUX I1aroB.
Kaxnplii orndeckuii mar — 3TO ONUCAaHWE M3MEHEHUH (PU3MUYECKMX BEMUYMH (WIH APYTHX
XapaKTepUCTHK), MPOUCXOIAIMX B JAHHOM IIpolecce, U OOOCHOBAHUE OSTUX H3MEHEHUIL.
OO0s3aTeNnbHBIM SBISETCS YKa3aHUE Ha 3aKOHBI, (DOPMYJIbI WIIM U3BECTHBIE CBOMCTBA SIBICHUH, Ha
OCHOBAHMU KOTOPBIX OBUTM CAETaHbl 3aKIIOYECHUS O TeX WIM UHBIX M3MEHEHUSX BEJIUYMH WU
XapaKTEPUCTHK.

OOwMii 11aH peIeHns: KaYeCTBEHHbIX 33]]a4 COCTOUT U3 CIEIYIOIUX ITAIOB.

1. PabGora ¢ TekcToM 3ajauu (BHUMATEIbHOE YTEHHUE TEKCTa, OMpEEJICHUE 3HAYCHUS

BCEX TEPMUHOB, BCTPEUAIOIIUXCS B YCIOBUU, KpaTKasl 3alllCh YCJIOBHS U BbIJEJIEHUE
BOITPOCA).

2. Awnanu3s ycnoBus 3a/1a4M (BbIJIEIEHUE OMMCAHHBIX SBJICHUH, IPOLIECCOB, CBOICTB Tel
U T.N., YCTAHOBJIEHHE B3aUMOCBS3€Hd MEXJy HHUMH, YTOUHEHHUE CYIIECTBYIOLINX
OrpaHUYCHUH (4eM MOXKHO TpeHeOpeys)).

Bolenenue 1oruyecKux 1maroB B pelieHnu 3aJauu.
4. OcyuecTBIEHHE PELICHUS:
4.1 TloctpoeHue 0ObSICHEHUS ISl KaXKI0TO JIOTHYECKOTO 11ara.
4.2 BpiOop 1 ykazaHHe 3aKOHOB, (OpMY U T.II. 1J11 000OCHOBaHMSI OOBSICHEHHS JUIs
Ka)KJ0r0 JJOTMYECKOro Iara.

5. ®opMmynupoBKa OTBETa M €ro MpoBepKa (MPH BO3ZMOKHOCTH).

B mpornecce TpeHUPOBKHU pellleHUs] Ka4eCTBEHHBIX 3aJay 11eJeco00pa3HO MCIOJIb30BaTh
«BONPOCHBIM» MeToA. IIpu 3TOM Ha Ka)XJI0M JIOTMYECKOM IIare oObsICHEHUs (J10Ka3aTeabCTBa)
B CaMOM 00I11eM cllydyae MOKHO 337aBaTh CJIEAYIOLINE BOIIPOCHI:

—  Yro npoucxoaur?

— Ilouemy sTO mpoucxoaut?

— UYeM 3TO MOXKHO MOATBEPIUTH (Ha OCHOBAaHMU KAaKOTr0 3aKOHa, (popMyiibl, CBOMCTBa

CJICJIaH 3TOT BBIBOJ)?

B cutyanun KOHKpeTHOH 3aja4yd mepeueHb BOMPOCOB MOXKET MeHsAThcsa. Hampumep,
NEPBBIA BOMPOC MOXKET pa3dUBATHCSI Ha HECKOJIBKO «I10ABONpPOcoB». Ho 3Tu 6a30BbIe BOMPOCHI
MIOMOTYT HE COBEpILIATh OMIMOOK MPH BBHICTPAUBAHUU OOBSICHEHUS: HE MPOIYCKATh JOIMYECKHX
1aroB M BCET/ia JJaBaTh yKa3aHUs Ha MCIIOJIb3yeMble 3aKOHBI U (POPMYJIBL.

[Tpu pemiennn pacu€THBIX 3aaa4 28—32 1enecooOpa3HO BBIACIATH CIEIYIOIINE YJIEMEHTHI.

— Pabora ¢ ycnoBueM 3amauu: 3anuch «/laHo», mpeacraBieHHE PHUCYHKA, €CIH ITO

HEOOXOAMMO ISl TIOHMMaHHWS (U3HYECKOM CUTYyaIluu; OMHCaHUE (PU3HIECKOU
MOJIeNU, T.e. YKa3aHuWe Ha TO, KaKkue SIBICHUS WM TPOLECCHl paccMaTpUBAIOTCS,
KaKHMe 3aKOHOMEPHOCTH MOXKHO HCIIOJIb30BaTh Ul PEIICHMs 337a4l U 4€M MOKHO
npeHedpeys, YTOOBI CUTyalus OTBeYaia BHIOPAaHHON MOJEIH.

— 3anMch BceX HEOOXOIUMBIX JUIsl PELICHUs 33aJaud 3aKOHOB M (POPMYJI; OIMCAHUE

UCTIONIb3YeMbIX (PU3MUECKUX BEINYHMH, KOTOPbIE HE BOILIH B «/{aHO».

.
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— IIpoBenenue mareMaTHUECKUX MpeoOpa3oBaHUi U pacyEToB, MOJIyuYeHHE OTBETA.

— IIpoBepka oTBeTa OJJTHUM U3 BHIOPAHHBIX CIIOCOOOB.

Heo6xoauMo yuuThIBaTh, YTO B KaU€CTBE UCXOAHBIX (OPMYJ MPUHUMAIOTCS TOJBKO TE,
KOTOpbIE YKa3aHbl B KoaudukaTope, mpu 3ToM ¢opma 3anucu (popMyisl 3HAUCHHUSI HE UMEET, HO
UMEIOT 3HAa4Y€HUE HCMOoJb3yeMble 0003HaueHus (u3nueckux BenuuuH. Ecin ucnonb3yrorces
OTJIMYHBIC OT KOIU(PHUKATOPa 0003HAUEHHS, TO UX HYKHO OTAEIHHO OTOBAPHBATb.

Cnenyer He TONBKO IHPOBEPATH PAa3MEPHOCTH IOJYYEHHOW BEIMYMHBI IO KOHEYHOM
dbopMmyrie, HO U oOpamaTh BHUMAaHHE HA KOPPEKTHOCTh 4mciioBoro orBeta. B EI'D uuncnoBoit
OTBET 3aJjaud O00S3aTENIbHO IPOBEPSIETCA HKCIEpTaMM, IPHU 3TOM JOIYCKAIOTCA OKPYIJICHUS
¢ y4€TOM TOTO YHCJa 3HAYAIUX HU(P, KOTOPHIC yKa3aHbl B YCIIOBHH 3aJa4H.

B navane Bapmanta KM npuBeneHsl clpaBOYHBIE [JaHHBIC: KOHCTaHTBI M BCE
HEOOXO/IMMBIE CITPABOYHBIC BEIMYMHBI JJIS BBIOIHEHUS paboTel. OOpaTuTe BHUMaHKE, YTO BCE
OTBETHl B 3a/laHUAX COOTBETCTBYIOT pacy€raM C MCIIOIb30BAHMEM MMEHHO TE€X 3HA4YCHUU
KOHCTaHT, KOTOpble NMpPUBEICHbI B Haudaie BapuaHTa. [loaToMy He 3a0bIBaiiTe MCIONB30BaTh
IPEJI0KEHHbIE CIIPABOYHbIC JAHHBIE, 3TO OMOKET U30eXkKaTh JUIIHUX CII0KHOCTEH MpH 3arucu
OTBETOB.

B nepBoii yactu pabotsl conepxkurcsa 10 3aganuil ¢ KpaTKUM OTBETOM, B KOTOPBIX OTBET
Heo0X0IUMO 3anucaTh B BUjie yucia. OHM IPOBEPSIIOT YMEHHUE PUMEHSTh 3aKOHBI U (POPMYIIHI,
U JUIs WX BBIIOJHEHMS, KakK MpaBWIO, HEOOXOIUMO IPOBECTU HECIOXKHbBIE BBIUYUCIICHHUS.
3amucarp MOJMIyYeHHOE 3HAUYE€HUE (PU3UYECKON BEITUYMHBI HY)KHO C YYETOM YKa3aHHBIX €IMHHIL
u3Mepenus. OHU ykaszassl nocie cioBa «OtBeT». [lo3Tomy nociie pacyéToB HYKHO 00513aTEILHO
IIPOBEPUTH HE TOJIBKO YHCIIO, HO U €JUHULIBI U3MEPEHUS.

Ilpumep 6.
Ha pucynke nokasan zcpaghux 3agucumocmu npoexyuu U, CKOPOCMU Uy, mle
mena om epemenu t. Kaxoea npoexyus Q, YCKOpeHus 3mozo meid 12
6 unmepsae epemenu om 4 0o 5 C? 8 /T I\
4
) /
Omeem: -12 M/ 0 2 4| 6 to
-4
. . . -8
B nepBoit yactu paboThl 1S TaKUX 3aJlaHUi Bce pacuéThl JAlOT )

100 1e10e YUCI0, TUO0 KOHEUHYIO JIECATUYHYIO 1po0b. Bo3MokHO U
OTpHIIaTeNIbHOE YUCIO0 (Kak B pumepe 6). [TpubnmkeHHbIe BBIUUCICHHUS B 9TUX 33aHHUIX YaCTH
1 He ucnonb3yrOTCH.

B pacuérnbix 3amauax 25 u 26 (r7e 0OTBETOM TaKXKe SIBJSETCS YUCII0) BCTPEUArOTCs Cllydyaw,
KOTJIa MOJTyYEHHBIH OTBET HEOOXOJIUMO OKpPYIIIUTh. B 3TOM citydae TpeGOBaHHUSI K OKPYTIICHUIO
YKa3bIBAIOTCS B TEKCTE 3aAaHus (CM. TIpumep 7).

Ilpumep 7.
B mabnuye nokazano, kax MeHANCSA MOK 8 KAMyuike UoedaibHo20 KoiebamenbHo20 KOHmypa npu
CB0000HBIX INIEKMPOMASHUMHBLX KOIEOAHUSAX 8 IMOM KOHMYPe.

t, 10°¢ 0 1 2 3 4 5 6 7 8 9

1,10° A 4,0 283 | 0] 283 | 40 | -2,83 0 2,83 4,0 2,83

6 .
Buoluucniume no smum oanuvim dHepeuro kamywku ¢ momenm epemenu 5-107 ¢, ecau émkocmo
koHnoencamopa pasua 405 n®@. Omeem gvipasume 6 HanoOxHcoyaax (H/lxic), okpyanus 0o yenozo.

Omeem: 16 H/ .

B zamanmsax 5, 11 u 16 Ha BBIOOp IBYX BEpHBIX OTBETOB M3 MATH TMPEAJIOKEHHBIX
YTBEPXKICHUH HEOOXOAMMO HAWTH BEPHOE OOBSACHEHHE ONMCAHHBIM SBICHHUAM WM MPOLECCaM
WM CIIeTIaTh BBIBOJIBI T10 PE3YJIbTaTaM MPEJICTaBICHHOTO HCCIEAOBaHUs (CM. Ipumep 8).
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Ilpumep 8.

Ha wepoxosamoii nosepxnocmu nesxcum opycox maccou 1 ke. Ha neco nauunaem oeticmeosamo
20pU3OHMANbHAS CUNLA F, HAanpasienHas 60016 NOBEPXHOCMIU U 3ABUCAWAS O BPEMEHU MAK, KAK
NOKA3aHO Ha cpaghuke ciesa. 3asUcumocms pabomsl 3Mot CUbl OM 8peMeHU NPeoCcmasiend Ha

epaguxe cnpasa. Bvibepume 084  6epHbIX  YMEEPIHCOeHUs HA  OCHOBAHUU — AHAIU3A
npeoCcmasieHHbIX 3a8UCUMOCTElL.

FH

1) 3a nepsvie 10 ¢ bpycok nepemecmuacs na 20 m.
2) Ilepsvie 10 ¢ Opycok 0sucancsi ¢ ROCMOSHHOU CKOPOCMbIO.

3) B unmepsane spemenu om 12 ¢ 0o 20 ¢ 6pycox 06u2ancs ¢ ROCMOSHHbIM, OMJIUYHBIM OM
HYJIsL Y CKOPEHUeM.
4) B unmepeane spemenu om 12 ¢ 0o 20 ¢ 6pycok 06u2aics ¢ NOCMOSHHOU CKOPOCHbIO.

5) Cuna mpenus ckonvoicenus pasua 2 H.

OrtBerT: 415

B 3TuX 3amaHuAX KaK[0€ U3 YTBEP)KIECHUHN ONHUCHIBAET OTAEIBHOE CBOMCTBO JIAaHHOTO IIpoLecca
Wi TpeOyeT paccuuTaTh 3HaueHUE (U3MYECKON BEIMYMHBI, ONMUChIBaroImend mpouecc. Kak
IIPABWJIO, COJIEP)KAHME DTHX 3aJaHUM OXBATHIBAET HECKOJIBKO TEM pa3jieia. 3a BBIIOJIHEHUE
3a/laHusl MOKHO MAaKCHUMaJlbHO MoiyuuTh 2 Oamita. Lludppsl B oTBETe MOKHO 3alUCBIBATH
B JII000OM MOpSAKE: B 3aJaHUU U3 Tipumepa 8 3to 45 nnu 54.

Ha nosumuu 24 npeanararorcst 3aJaHus Ha MaTepuane acTPOHOMHH, B KOTOPBIX
HE OrOBAapHBAaETCsl, CKOJIBKO BEPHBIX OTBETOB Y 3aaHusl (CM. mpumep 9).

Ilpumep 9.
Paccmompume mabauyy, cooeparcawyio ceedenus 0 APKUX 36€30aX.
Haumenosanue Temnepamypa Macca Paouyc Cpeonss
38e3001 nosepxnocmu, K (6 maccax (6 paouycax NJIOMHOCMb O
Connya) Connya) OMHOWLEHUIO K
NIOMHOCMU 800bl
Anvoebapan 3600 5,0 45 77107
& Bosnuuezo B 11 000 10,2 3,5 0,33
Puzens 11 200 40 138 2-10°
Cupuyc A 9250 2,1 2,0 0,36
Cupuyc B 8200 1,0 0,01 1,75 - 10°
Connye 6000 1,0 1,0 1,4
o L]lenmaepa A 5730 1,02 1,2 0,80
18
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Buvibepume 6ce sepHuvle ymeaepowcoeHus, Komopuvle cOOMEencmeyiom XapaKmepucmukam 36€30.
1) 3se30a Pucens signsemcs ceepxeucanmom.

2) Hawe Connye omnocumcs Kk 2ueanmam cnekmpaivHo2o kuacca B.

3) Temnepamypa 36e3061 a ILlenmaspa A coomeemcmeyem memnepamype 36830
cnexmpanvHozo knacca O.

4) 3ee30a & Bosnuueco B omunocumcs k 36€30am 21a6HOU NOCIE008AMENbHOCIU HA OUASDAMME
I'epywnpynea — Peccena.

5) Cpeonss nnomnocmo 36e3061 Cupuyc B 6onvue, wem y Connya.

Omeem: 145

B stux 3agaHusx moxer ObITh MO0 ABa, JIMOO Tpu BepHbIX oTBera. [loaTomy Heobxoaumo
BHMMATEJIbHO MPOAHAIM3UPOBATh BCE yTBEpKIAeHHUS. [[0JHOCTbIO BEpHBII OTBET OLICHMBACTCS
B 2 Oanna. Ecnu gomyiieHa oHa omuoOka (B TOM YHCle yKa3aHa OJ(HA JIMIIHSSA udpa HapsIy co
BCEMH BEPHBIMU AJIEMEHTAMH, WM HE 3alIMCaH OJIMH JIEMEHT OTBETA), TO CTaBUTCA 1 Oas.

3ananus 6, 17, a Taxxke 12 mnm 21 npoBepsAOT yMEHHE aHAJIU3UPOBATh PA3IMUYHBIC
du3MUecKue TMPOIECChl U ONpeNensaTh HM3MEHEHHE (U3UYECKUX BEJIMYHUH, KOTOPHIE
XapaKTepU3yIOT JAaHHBIA Mpolecc. 3/eCh caMmoe TJIaBHOE — IMPOaHATH3UPOBATH OCOOEHHOCTH
ONKCAaHHOTO TMPOLECCa, a 3aTeéM YK€ BCIOMHHATH HEOOXOmuMble (POPMYIBI U ONpPEIeIsiTh
M3MEHEHHE BEIUYHUH.

Ilpumep 10.
Ha nosepxnocmu 60dvi nnasaem 6pycok u3 Opesecunvl niomuocmwio 500 re/m°. Bpycox
3ameHunu Ha Opy2ou OpPYcOK MOl dHce MAccbl U ¢ MOU e NIouaobio OCHOBAHUS, HO U3
Opesecunvl niomuocmuio 700 k2/m’. Kak npu smom usmeHunuce 21y6una nozpysicenus 6pycka
u oeticmsyrowjas Ha Heeo cuna Apxumeoa? J[na  KkaxcOou  GenuyUHbL  onpeodenume
COOMBEMCMEYIOUUIL Xapakmep UsMEHEHUs.:

1)  yeeruuunace

2)  yMeHbuUIACH

3) He usmenunace
3anuwume 6 mabauyy eviopanuvie Yu@dpvl O0aA KaA*COOU ¢husuueckou eenudunsl. L{ugpo
6 omeeme Mo2y NOBMOPMbCS.

Inybuna nozpyscenus bpycka Cuna Apxumeda

3 3

B 3amanum u3 npumepa 10 Opycku TUiaBarOT Ha TOBEPXHOCTH BOJBI. Tak Kak MacChl y HUX
O/IMHAKOBBIE, a W3 YCIOBUS IUIABaHUSl CJEAYyET, YTO CHUJIa TSKECTH paBHA IO MOIYJIO
BBITAJIKMBAOIICH CHUJIe, TO, 3HAYMT, CHJIa ApXuMesa ocTaeTcsl Hem3MeHHOW. Tak Kak Tiomanu
OCHOBaHUN y OpPYCKOB OJWHAKOBHI M OOBEMBI MOTPYKEHHBIX YacTel TakKe JOJKHBI OBITh
OJIMHAKOBBI, TO TTyOMHA MOTPYyKEeHUs He n3MeHuTcs. CreaoBareiabHo, OTBET — 33.

Ha mo3umusix 7, 18, a Takke 12 nnm 21 npeararorcst 3aaHusi, B KOTOPBIX HEOOXOIUMO
YCTaHOBUTH COOTBETCTBHE MEXIY TpadukamMu U (QU3NYECKUMH BETUYMHAMH, OMUCHIBAIOIIUMU
KaKou-m00 TMpoIeCC, WM MEXAYy BEIMUYMHAMH W (OpMYyJIaMH, MO KOTOPBIM HX MOXXHO
paccuutaTh. B mepBoM ciydae HE0OXOIHMMO TPEACTaBIATh TpaduKH s BceX (DU3MUYECKUX
BEITMYMH, KOTOPBIE OMUCHIBAIOT 3TOT Tpoiiecc. Hampumep, aiist cCBOOOIHBIX 3JIEKTPOMArHUTHBIX
KoneOaHuil B KOHType — TpaduKu 3aBUCHMOCTH OT BpEMEHU ISl KoJebaHuii 3apsaa KakIou u3
00OKJIaIOK KOHJIEHCATOpa, HANpsDKEHUsT Ha OOKJIaJKax KOHJACHCATOpa, CHUJIBI TOKAa B KaTYIIIKE
WHJIYKTUBHOCTH, SHEPTUM DJIEKTPUUECKOrO MOJIsi KOHAEHCATOpa U ASHEPTUM MArHUTHOTO MOJIs
kKarymku. Bo BTopom cityqae HEOOXOIUMO 3amucaTh BCE 3aKOHBI U YPaBHEHUS, OMUCHIBAIOIINE
MPOIECC, W TOJIYYUTh B OOIIEM BHJE BBIPAKEHUS i TpeOyeMbIX (U3MUYECKUX BEITUYHH.
OTBETHI K 3TUM 33JIaHHSIM 3aITUCHIBAIOTCS B BUJE ABYX ITU(DP, IPH 3TOM UX MOPSIOK BaXKEH.
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B BapuanTte ecth 3amaHus u ¢ Ipyroil ¢popmoii 3anucu orBeta. Ha mosumum 13 crout
3ajjaHie 0a30BOr0 YpOBHS C OTBETOM B BMJIE CJIOBa (JIByX CJIOB), KOTOpPOE IPOBEPSIET YMEHHE
OINpEAEATh HAIpaBICHUE BEKTOPHOM BEIMUYMHBI (BEKTOpa HANPSYKEHHOCTU 3JIEKTPUUECKOTO
IOJIsl, BEKTOpPa MAarHUTHOM MHAYKIMM, cwibl AmMiepa wiu cuibl Jlopenua). Kak BugHO u3
npuBenEHHOTO npuMepa 11, Bo3MokHbII HA0Op CIIOB JJI OTBETA YKa3aH B TEKCTE 3aJaHUsl.

Ilpumep 11

Onexkmpuyeckas — yenb,  cocmoswjas U3 mMpex  NPAMOJIUHEHbIX .
20PU3OHMANLHBIX NPOBOOHUK08 (2—3, 3—4, 4—1) u ucmounuxa noCMoSHHO20 2 II 1
MOKA, HAXOOUMCSi 8 OOHOPOOHOM MACHUMHOM NOJe, y KOMOPO2O 6eKMop OB
MACHUMHOU UHOVKYUU B Hanpagien max, KaK nokazamo Ha pucyure. Kyoa 3 4

Hanpasiena omuocumenvHo pucyuka (empaeo, eneeo, 6eepx, 6HuU3,
K Habawoamenr, om HaAdI00amens) 6bl36AHHASL SIMUM NoJiemM cula Amnepa, oelicmeyowas Ha
npogooHuK 4—1? Omeem 3anuwiume ci1o80om (C108amu,).

Omeem: énpaeo

B pa3zznene nmo kBaHTOBOM (H3uKe Xxo4yeTcss 0OpaTHUTh BHUMaHKE Ha 3afaHue 19, kotopoe
IMPOBEPACT 3HAHHUA O CTPOCHHUHM aTOMad, ATOMHOI0 dApa WIH AACPHBIX PCaKIUAX. OTBGT,
Ipe/ICTaBISIOMNI cOOOH J1Ba yKcia, HEOOXOAUMO CHavajIa 3alicaTh B IPEAJI0KEHHYIO TaOIuILy,
a 3aTeM nepeHecTH B O1aHK oTBETOB Ne 1 0e3 mpoOeioB U T0NOJHUTENIBHBIX 3HAKOB.

3aganue 22 ¢ ucnoyib3oBaHueM (oTorpaduil UM PUCYHKOB MU3MEPHUTEIbHBIX MPHOOPOB
HalpaBJIE€HO HA TMPOBEPKY YMEHHMsI 3alUChIBaTh IOKa3aHUS NTPUOOPOB TMPU HU3MEPEHUU
(Gu3MYeCKUX BEJMYMH C Y4ETOM aOCONIOTHOW IOTPEIIHOCTH H3MEpeHUi. AOcomoTHas
MOrpCIIHOCTb H3MepeHHﬁ 3az[aéTcs[ B TEKCTC 3adaHUA: 1100 B BHUAC ITOJIOBUHBI LICHBI ACJICHUS],
1100 B BUJIE LIEHBI JAETICHHUS.

Ipumep 12

Onpedenume noxazanus B0IbMMempa (CM. PUCYHOK), eClu HOCPeuHOCHb 3
NPSAMO20 UBMEPEHUSI HANPSNCEHUs. COCMAGIAem HNON0BUHY YeHbl  OeleHus N with
soIbMMEMPA. \\\\\\\
Omeem: (___ 2,0 + 01 )B V

OTBeT 3aluChIBACTCSI B TEKCTE€ B NMPUBBIYHOM BHIE (CM. mpumep 12), a B OJIaHK MEPEHOCITCS
TOJIbKO yHcna (B OnaHk 3anmuckiBaercs 2,00,1).

Ha sx3amenHe mo (u3MKe MOXKHO TMOJIb30BAThCS JHHEMKOW W HEMPOTPaMMHPYEMbBIM
KanbKynsaTopoM. He 3a0ynpTe mpo KaJbKyJIsSTOp, OH MO3BOJIUT BaM CyIIECTBEHHO COKOHOMHUTH
Bpems. Jlyumie, ecnu 310 OyAeT 3HaKOMas BaM MOJIENbh HEMPOrPAMMUPYEMOTO KalIbKyIsATOpa,
KOTOpaﬂ II0O3BOJISACT OCymeCTBJ'IﬂTI) BBO/ JAaHHBIX B €CTCCTBECHHOM BHJIC.

[Ipy moBTOpeHMHM MaTepualia K OJK3aMEeHY HeoOXOJUMO CHayalia [OBTOPUTH
TEOPETHUECKUN MaTepuall 10 BCEM TeMe, MCIOJb3ys JUIsl OpTaHu3aluu paboThl MPUBEAEHHYIO
BBIIIIE TAOIUITY C TIEPEYUCIICHUEM TIPOBEPSIEMBIX SJIEMEHTOB COJICPIKAHUS.

3aTem 11e1ecoo0pa3HO MPOBEPUTH CBOM CHUIBI, BBITIONHSAS 3aJaHUs IO JAaHHOW TeMe:
CHavaja OJHOOAJUThHBIC 3a/laHusi 0a30BOTO YPOBHA, a 3aTeM JBYXOAIIbHBIC 3aJaHHs, B TOM
YUCJI€ W TIOBBIIEHHOTO YpPOBHA clokHOCTU. [Ipm »TOM menecooOpa3HO MOIB30BATHCS JHOO
OtkpeiTeiM  G6ankoM EI'D, nub0 mMeYaTHBIMH M3JaHUSAMH C TEMAaTUYECKUMHU TOJ00pKaMu
3alaHui, aHANOTMYHBIX 3agaHusM EID. B OtkpeiTomM OaHKe 3aaHus MpejiararoTcs Io
paszzenaM, U €CTh BO3MOXKHOCTh BBIOOpA TPYII 33JaHUIl pA3HOTO YPOBHSI CIIOKHOCTH U Pa3HOU

(hOpMBL.
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[Ipu moAroToBke K 3k3aMeHy MO (PU3UKE MOTYT OBITH TMOJIE3HBI CIEAYIONIUE PECYPCHI,
CCBUIKM Ha KoTopble Bbl Moxere HallTH B CHEIUAIM3UPOBAHHOM pasjene caiTta
OI'BHY «®UTIN» nnu no cewuike http:/fipi.ru/materials

1) BuaeokoHCyIbTaIMHU 10 oAroToBke kK EI'D: 2017 r., 2018 r., 2019 r.;

2) o¢unmanbHei MHGOPMAIMOHHBIA TOPTAl €AMHOTO TOCYAaPCTBEHHOTO AK3aMEHA
(http://www.ege.edu.ru/ru/);

3) OTKphITHIH OaHk 3amanuit EI'D;

4) Komudukarop 31EMEHTOB COACPKaHHUS M TPEOOBAHHUH K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB ~ 00pa30BaTENIbHBIX  OpraHM3alWid  JJii  TPOBEACHUS  €IUHOTO
rOCYy/IapCTBEHHOIO0  HJK3aMEHa, JEMOHCTPAIlMOHHBIM  BapUaHT  KOHTPOJbHBIX
U3MEPUTENIbHBIX MAaTEepHalloB €JUHOr0 TOCYyJapCTBEHHOro sk3ameHa 2020r. wu

crenupuKanys KOHTPOJIbHBIX HU3MEPHUTEIbHBIX MaTepuanoB Juis npoBenacHus EID
B 2020 r.

Kenaem ycnexa Ha 3Kk3aMeHe!
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