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ABtopsi-coctaButenu: M.IO. Jlemunosa, B.A. I'pu0oB

Metoauyeckue peKoOMEHIaluy IpeaHa3HadeHbl i1 oOywarommuxcs 11 kiaccos,
wianupyrmux caaBate EI'D 2020 roma mo ¢dwusuke. MeToaudeckue peKOMEHIAlNU
COZIEPKAT COBETHI Pa3pabOTUYUKOB KOHTPOJBHBIX H3MEPUTEIBHBIX MatepuaioB EID wu
MOJIE3HYI0 HMHOOpMAIUIO Uil OpraHW3allud WHIWBHAyaJdbHOW Tmoaroroku k EI'D. B
PEKOMEHIalUsIX OIMCaHa CTPYKTypa M COJIep>KaHHE KOHTPOJIbHBIX H3MEPUTEIbHBIX
matepuasioB EI'D 2020 romga, npuBeAEH WHIAMBUIYAIbHBIN ITUIAH MOATOTOBKH K 3K3aMEHY,
yKa3aHbl TE€MbI, HA OCBOCHHE / TOBTOPEHUE KOTOPBIX IIeJIecCOO0Opa3HO 0OpaTUTh 0coboe
BHUMaHHe. J[aHbI pPEKOMEHJAIIMK MO BBIMOJHEHUIO pPa3HBIX THIIOB 3aJaHuii, pabore C
OTKpBIThIM OaHkoM 3ananuii EI'D u npyruMu TOMOJHUTEILHBIMU MaTepHalaMu, IMOJIC3HbIS
cchuUTKH Ha nHopmanuonHbsie MaTepuansl @UITHU u Pocobpuanzopa.
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Joporue apy3bs!
Ckopo BaM MpeACTOUT CAATh €AMHBIN rocyaapcTBeHHbIH 3k3ameH (EID) mo dwusuke.
Barra ocHOBHAs 3aZla4ya — MMoKa3aTb XOpPOIIYIO MOATOTOBKY U MOJYYUTh BO3MOKHOCTH INOCTYIIUTD
B BbIOpaHHbIN Bamu By3. JlaHHBIE peKOMEHIallK TOMOTYT BaM B OATOTOBKE K AK3aMEHY .

Bapuant sk3amenanmonHoit pabotsl EI'D mo ¢usuke cocTouT U3 JBYX uacTel
U BKiIO4aeT B ceost 32 3amanus. Yacte 1 comepxut 24 3a1anusi ¢ KpaTKUM OTBETOM, B TOM YHCIIC
3a/laHusl C CaMOCTOSITEJIbHOW 3allMChI0 OTBETA B BUJE YMCIA, JABYX YMCEN WJIM CJIOBA, & TAKKE
3a/laHusl Ha YCTAHOBJICHWE COOTBETCTBUS M MHOKECTBEHHBIM BBIOOp, B KOTOPBIX OTBETHI
HE00X0IMMO 3amucaTh B BUE MOCIEA0BATENLHOCTH UPp. YacTh 2 cOAepKUT BOCEMb 3aJlaHHH,
00BeAMHEHHBIX OOIMM BHJIOM JESTEIbHOCTU — pelleHue 3aaa4. M3 Hux 1Ba 3aJlaHusi ¢ KpaTKUM
orBeToM (25 u 26) m mectb 3amaHuil (27-32), mIg KOTOPBIX HEOOXOAUMO IPHUBECTU
Pa3BEPHYTHIN OTBET.
B skx3ameHannoHHO# paboTe KOHTPOIUPYIOTCS 3JIEMEHTHl COAEPIKAHUS U3 CIETYIOLINX
pa3ienoB u TeM Kypca (pU3HKH.
1) Mexanuxka (KuHEeMaTuKa, TWHAMUKA, CTATHUKA, 3aKOHBI COXpPAaHEHHs B MEXaHUKE,
MEXaHWYECKUE KOJIeOaHUs U BOJIHBI).

2) Monexynapnas ¢usuxa (MOJIEKYJIIPHO-KUHETHYECKAsl TEOPHs, TEPMOTUHAMUKA).

3) Onexmpoounamuxa u ocnogbt CTO (dNEKTpUYECKOE TI0JIe, TIOCTOSHHBIH TOK,
MarHuTHOE TMOJe, 3JEKTPOMAarHUTHAs HWHIYKIUs, 3JIEKTPOMArHuTHBIE KOJeOaHUs
1 BOJTHBI, onTuKa, ocHOBBI CTO).

4) Ksammoeas ¢usuka u onemenmsl acmpogusuxu (KOPILyCKYJSPHO-BOJIHOBON
IyanusM, ¢pusnka aroma, (pu3ruKa aTOMHOTO si/ipa, 3JI€MEHTbHI aCTPOPU3UKH).

B paboty BKiIrOUEHB! 3a7aHUs TPEX YpOBHEW CIOKHOCTH. 3afaHus 0a30BOro YpOBHS
BKJIIOUEHBl B 4acTb | paboTbl. DTO HpOCThIE 33aJaHUs, MPOBEPAIOIINE YCBOEHHE Hauboiee
BOXHBIX (PU3NYECKUX TMOHATHM, MOJENEH, SIBICHUNH U 3aKOHOB, a TaKe 3HAHUI O CBOMCTBax
KOCMHYECKHX 0OBEKTOB. VIcronb30BaHHE B K3aMEHAIIMOHHON paboTe 3a/aHuil TOBBIIICHHOTO
Y BBICOKOTO YPOBHEW CIIO)KHOCTH IO3BOJISIET OLEHUTH CTENEHb MOATOTOBIEHHOCTH YYaCTHUKA
9K3aMEHa K MPOJOJKEHHIO 00pa30BaHus B By3€. 3aJJaHUS MTOBBILIEHHOTO YPOBHS PACIIPEIEIEHBI
MEXIy TEepBOW M BTOPOW YACTAMHU HK3aMeHalMOHHOW paboTel. [locnennue yetbipe 3amauu
YacTH 2 SIBJISIFOTCS 33aHUSMH BBICOKOTO YPOBHS CIIOKHOCTH.

Yactps 1 sK3aMeHAIIMOHHON pabOTHI BKJIIOYACT JiBa OJIOKA 3a/IaHHM: TEPBBIN MPOBEPSET
OCBOEHHE TNOHATUHHOIO amnmapaTa IIKOJIbHOIO Kypca (HU3MKH, a BTOPOH — OBJAJCHUE
METOJI0JIOTUYeCKUMU yMeHusIMH. [lepBhIit 6510k comepxuT 21 3amanue, KOTOpbIe TPYNIUPYIOTCS
UCXOAS W3 TEeMaTUYECKOM MNPUHAIUIEKHOCTH: 7 3aJaHMil 1o MmexaHuke, 5 3aganuid nmo MKT
U TepMOJIMHAMUKE, 6 3a/laHui TI0 ANEKTPOAMHAMUKE U 3 — M0 KBAaHTOBOU (pu3uKe.

I'pynna 3amaHuii mo KaxaoMmy pasziely HauMHAeTcsl ¢ 3aJaHuil ¢ CaMOCTOSTEIbHOU
bopMyIUpOBKOM OTBeTa B BUJE YHUCHA, JABYX YHCEN WIM CJIOBa, 3aTeM HAET 3aJaHHe Ha
MHO>KECTBEHHBIN BBIOOp (JIByX BEPHBIX OTBETOB M3 IATU MPEJIOKEHHBIX), & B KOHIE — 3a/laHus
Ha U3MeHeHue GU3NYECKUX BEJIMYMH B Pa3IMYHBIX MPOIECCaxX U Ha YCTAHOBIEHUE COOTBETCTBUS
MEXIy (U3NYECKMMH BeMYMHAMH W Tpapukamu wid (GopMyJaMH, B KOTOPBIX OTBET
3aMuCchIBaeTCs B BUIE Habopa U3 IByX nudp.

3amaHusg Ha MHOXECTBEHHBIH BBIOOD M Ha COOTBETCTBUE — JBYXOAUIbHBIE U MOTYT
KOHCTPYHPOBATHCS Ha JIFOOBIX AJIEMEHTaxX COJepKaHUs M0 JaHHOMY paszeny. B oqHOM u ToM ke
BapHaHTE BCE 3aJaHMs, OTHOCAILIMECS K OAHOMY pa3zieny, OyIyT NMpOBEPATh pa3HbIE 3JIEMEHTHI
COJIEpKaHUs U OTHOCHUTHCS K Pa3HbIM TEMaM JaHHOTO pa3jena.

B Tematnueckux paszgenax mo MEXaHUKE M IO 3JIEKTPOJUHAMUKE MPEACTABIEHBI BCE TPU
TUTA ATHX 3a/laHui, B pasfene Mo MOJICKYJSpHON ¢u3uke — aBa 3afaHus (OJHO U3 HUX Ha
MHOXXECTBEHHBIH BBIOOp, a BTOpoe — MO0 Ha M3MEHEHHE (U3NYECKUX BEIWYHH B IpOIEccax,
1100 Ha COOTBETCTBHE), B pa3zelie o0 KBAHTOBOHM (hM3HMKE — TOJIBKO OJIHO 3aJjaHKe Ha U3MEHEHUE
($u3NYECKUX BEIMYUH UM Ha COOTBETCTBUE.

© OI'BHY "®enepanbHblif HHCTUTYT MEJarornieckux u3MepeHuit"”



B konme mepBoii 4acTH mpejIararoTcs ABa 3aJaHus 0a30BOTO YpPOBHS CIIOKHOCTH,
MPOBEPSIIOUIUE PA3IUYHBIE METOJOJIOIMYECKME YMEHHUS M OTHOCSIIMECS K Pa3HbIM pasjesiaM
¢u3uku. 3aganue 22 ¢ ucnoib30BaHUEeM (poTorpaduii UM pUCYHKOB U3MEPUTEIBHBIX TIPUOOPOB
OIICHMBAET YMEHHUE 3alMChIBATh MOKa3aHHs MPUOOPOB MpPU U3MEPEHUHU (PU3MUECKUX BEIHUUH
¢ yuéToM aOCOJIFOTHOM MOTPEIIHOCTH U3MepeHHi. 3ajmaHue 23 mpoBepseT yMEHUE BbIOMpATh
o0opyaoBaHue AJsl POBEACHUS OMbITA MO 33JaHHOM rumoTese. 3aBepiIacT 4acTh | 3aJaHue 1o
ACTPOHOMHUHU Ha BBIOOP HECKOJBKHUX YTBEPXKICHUMA U3 TISATH TIPEIT0KCHHBIX.

Bropast gacth paboThl TOCBsIIEHA pEHICHHIO 3aJad. JTO TPAAWIMOHHO Haumbosee
3HAYMMBIA PE3yIbTaT OCBOCHHUsS Kypca (PM3HMKH CpeIHEW HIKOIBl U Hambojee BOCTpeOOBaHHAS
JeATEeIbHOCTh NPHU JajdbHEHIIEM H3y4YeHUM mpeameTra B By3e. Jta yacte KMM cocrout us
BOCBMH Pa3JIMYHBIX 337a4: CEMU PACUETHBIX U OJHOM KaueCTBEHHOU 3amaud. [lo comeprkaHuio
3a/layyl paclpeieNiIIoTCs Mo pa3zesiaM CIEAYIIUM o0pa3oM: 2 3a/1ayu 10 MEXaHUKe, 2 3a1auu
0 MOJICKYJIApHON (pU3uMKe W TepMOAMHAMHKE, 3 3aJaud MO SJEKTpoJAMHAMHUKe, | 3amada mo
KBaHTOBOH (pu3HKe.

3amanust 25 m 26 — 9TO pacu€THBIE 3a7a4dl C KPAaTKUM OTBETOM. 3ajgaHue 25 10
MOJIEKYJISIPHOM (PU3UKe WIIH AIEKTPOANHAMHUKE, a 3a7a4a 26 — 10 KBaHTOBOW (hHU3HKeE.

Janee umyT 3agaHusi ¢ pa3BEPHYTHIM OTBETOM. 3ajaHWe 27 — KayeCTBEHHAas 3ajaua,
B KOTOPOW peIIeHUE MPEACTaBIsCT COOOW JIOTMUECKH BBICTPOCHHOE OOBSICHEHHE C OMOpOi Ha
du3nYecKrue 3aKOHBI M 3aKOHOMEpHOCTH. KadecTBeHHast 3ajada MOXKET OBITh IO JIIOOOMY H3
pa3nenoB kKypca ¢u3ukd. 3amaHue 28 — MO0 MEXaHWKE WM M0 MOJIEKYJSpHON (Qu3HuKe.
Ha mo3mmmum 29 Bcerma HaxoauTcs 3amada 1o MexaHmke, Ha mo3mimu 30 — mo MKT
Y TEPMOJIMHAMHKE, Ha IO3ULUHU 31 — MO 3JIEeKTpOJUHAMUKE, a 32 — TaKXe MO 3JIEKTPOJIUHAMUKE
(MpeuMyIIeCTBEHHO IO OTITHKE).

Kak mpaBuno, B 0OJHOM BapuaHTE B pa3HbIX 3aJaHUSAX HE UCIOJIb3YIOTCS OJMHAKOBBIE
HE CJIMIIIKOM 3HAauyWMBIE COJEpKATeIbHBIC DJIEMEHTHl (HampuMmep, 3aKoH Apxumesna), HO
NpUMEHEeHHE (YHIAMEHTAIbHBIX 3aKOHOB COXPAHEHHMSI MOXET BCTPETUTHCS B JBYX-TPEX
3a/1a4ax.

B 3agaHusX MOBBIIEHHOTO YPOBHS CIOXKHOCTH (25, 26 m 28) mpemyaraloTcs THUIIOBBIE
pacu€THbIC 3a/1au¥, KOTOPBIC YaCcTO BCTPEUAIOTCS B IIKOJIBHBIX COOpHUKAX 3amad. [IpakTudecku
BCE CIOXKETHI 3THX 3a7a4 BcTpedaroTcss B OTkpbiToM Oanke 3amanuii EI'D, pa3MeméHHOM Ha
caiite DI BHY «OUITN» www.fipi.ru.

Jlnst pacd€THBIX 3a7a9 BBICOKOTO YPOBHS CIOKHOCTH (29-32) HEoOX0oaMM aHalu3 BCeX
ITAaMoOB peHICHHs. 371eCh HCIOJIB3YIOTCS W3MEHEHHBIC CHUTYallid, B KOTOPBIX HEOOXOIMMO
orepupoBaTh OONBIIMM, Ye€M B THUIIOBBIX 3a/adaX, YHCIOM 3aKOHOB U (HOpMyI, BBOJIUTH
JIOTIOJTHUTEIbHBIE OOOCHOBAaHMSI B TMPOIIECCE PEIICHUS, WM COBEPIIEHHO HOBBIE CHUTYAIIHH,
KOTOpBIE HE BCTPEUYANNCh paHee B COOpHUKAX 3a7ad W MPEoJaraloT Cephbe3Hyr padoTy Mo
aHaM3y (PU3MYECKHUX TPOIIECCOB U CAMOCTOSITEIILHOMY BEIOOpPY CIIOC00a pelIeHus 3aJauH.

[Ipn moaroToBke K 53K3aMEHy B MpOIECCE MOBTOPEHHS] TEOPETUYECKOTO MarepHualia
1eJ1Ieco00pa3HO  HMCMOJIb30BaTh IMPHUBENEHHYIO HIDKE TaONMIly, CHIETaHHYI0 Ha OCHOBE
Komudukaropa snemMeHTOB copepkaHusi U TpeOOBaHM K YPOBHIO MOATOTOBKU BBIITYCKHUKOB
00pa30BaTeNIbHBIX OpraHU3allil A7 MPOBEAEHUS €IMHOTO TOCYJapCTBEHHOTO 3K3aMeHa IO
dmsuke B 2020 romy'. B Tabuuily BKITIOYEHBI BCE SIEMEHTHI COAEPIKAHHSA, KOTOPHIE OYIyT
npoBepATbesi B KUM tekymero roza.

' Ha caiite ®TBHY «®HUIIM» B COOTBETCTBYIOLIEM pasjele HIM IO ccblike http://fipi.ru/materials pasmerens
nemosepcun KM EI'D. B apxuBe ¢ marepuanamu 1o ¢u3nke, MIOMUMO JIeMOHCTpanoHHoro Bapuanra KIIM mo
¢usuke, npucyTcTByIOT Koandukarop 31meMeHTOB coaepkaHus 1 TpeOOBaHHUN K YPOBHIO MOATOTOBKH BBIITYCKHHKOB
00pa3oBaTEeNbHBIX OpraHW3alMi JUIS TPOBEACHUS EOUMHOTO TOCYAAapCTBEHHOTO »3K3aMeHa Mo (u3nke u
Crerm¢ukanyst KOHTPOJIBHBIX U3MEPUTENBHBIX MaTepUalIoB JUISl POBEACHNUS €MHOTO FOCYAApCTBEHHOTO 3K3aMEHa 110
(uzuke.
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Tabmura 1

OneMeHTEI COACPpIKaHUIA

[IpoineHo

Heob6xomumo
U3YYUTH /
MTOBTOPUTh

MEXAHHUKA

KUHEMATHUKA

1

Mexannueckoe aBrmkenrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBHKEHUS.
Cucrema oTcyeTa

2

MarepuanpHas TOUKa.
Ee paauyc-BexTop: Z4 TpaeKTopwuA

P(e)= (x(0). (). 2(0)-
R R [ 4
’C?Il}g,);féﬂnlg: nepe¥emeHnﬁ:

Ary = Ar, + Ar, o)

<vy

X

CxopocTb MaTepHaIbHON TOUKHU:
A7

5=
At

=7 = (vx, vy, vz),
At—0

= X; , QHANOTHYHO Uy = V¢, U, = Z;

_ Ax
Ve = E At—-0
CnoxeHue ckopocTeit: U; = U, + Uy
BrIuKciIeHHe NPOEKIMH IepeMenIeHus Ax 1o rpaduKy 3aBUCUMOCTH vy (t)

o - AY N
YckopeHre MaTepraIbHOW TOUKU: d = v =v, = (ax, ay, az),
At—0

= L = (Vy)¢ , AHATOTUYHO Q) = (Uy)r' a, = ()

a =
* At Tat-0

PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE:
x(t) = x¢ + gyt
U, (t) = vy, = const

PaBHOYCKOpEHHOE PSIMOJIMHENHOE ABUKCHUE:

a,t?
x(t) = xg + Vgt + -
U (t) = Vg, + ayt

a, = const

U%x - Ulzx = 2a,(x; — x9)

CBobomHoe HagcHueE.
Yckopenue CBOOOIHOTO Va 5’
majgeHus.  JIBIDKEHHWE — Tela, 0,
OpOLIEHHOTO0 TMOJ YIJIOM o
K TOPU30HTY:

Yo &

><V

(0] Xo

x(t) =xg + vyt =xg +vgcosa-t
2 2
t

gyt .
y(t)=yO+U0yt+T=yo+Uoslna't—T

{vx(t) = Ugy = Uy COS
vy, (t) = vy + gyt = vgsina — gt
0

9x =
gy = —g = const
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8 JIBI>KeHNE TOYKHU 110 OKPY>KHOCTH.
JIuneiiHas u yrioBasi CKOPOCTh TOUKH COOTBETCTBEHHO: U = wR,

27
O=—=271V-
T
'UZ 2
IlenTpocTpeMHUTENBHOE YCKOPEHHE TOUKH: . = Z=w R
9 Trépnoe Teno. [locTynaTesnbHOE U BpallaTEAbHOE ABMKEHHUE TBEPAOTO TeIA
JHUHAMUKA
1 WNuepuunanbupie cucteMbl orcuéra. IlepBbrii 3akoH HbroTona. IlpuHuun

OTHOCUTENIbHOCTH I'anmunes

2 m
Macca Tena. IIIToTHOCTH BenecTna: p=—
V

3 Cua. lpuaimn cynepnosutuu Cuit: Fyapnoneiicrs = F1 + Fo+. -

lié‘opoﬁ 3akoH HerQTOHA: ;mfijvlaTepnaanoﬁ touku B ICO
=mb ; AB = FAt npn F = const

5 Tpernit 3akoH HplooToHa st —Q 00—

MATCPHATIBHBIX TOYECK: ﬁ
e z 2
1 21

6 3aKOH BCEMHUPHOTO TSATOTCHHS: CHJIBI MPUTSHKCHUS MEXKIY TOUYCYHBIMU
Maccamu Fsz1m2
2
R
Cuna TsDKECTH. 3aBHCHUMOCTb CHJIBI TSKECTH OT BBICOTBI /i Haj
MTOBEPXHOCTHIO TUIAHETHI PanycoM Ry:

mg = GMm
(R, +h)

7 Z[BI/I)KCHI/IC HEeOECHBIX TE€l U HX HUCKYCCTBCHHBIX CITYTHHKOB. HepBaﬂ
KOCMHUYCCKAs CKOPOCTh!:
GM

Vi =/ GoRo = Ro

Bropas xocMuueckas CKOpOCTb:

2GM
U = \/EUIK =
R,

8 Cuna ynpyrocrtu. 3akon I'yka: £ v = —kx
9 Cuna tpenus. Cyxoe TpeHHe.

Cuna TpeHUus CKONbKEHHUS: FTp =uN

Cuna TpeHus OoKos: FTp < uN

Koadpunment tpenns
10 JlaBnenue: p :i\

N
CTATUKA

1 MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAIl[CHHS:

M = Fl, rne [ — ruieuo cunbl F oTHOCHTENBHO

ocH, poxoALIeil uepe3 Touky O O

MIEPIICHAUKYJIIPHO PUCYHKY

F
) M, +M,+K =0
VYcnoBust paBHoBecus TBEpAoro Tena B MCO:
1'91 + l% +K =0

2 3akoH [lackans

3 Hasnenue B xuakocty, nokosuieics 8 UCO: p = p, + pgh
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3akoH Apxumena: [J‘:: Apx = —ﬁ

BBITECH. *

Ecuu Teno u xxuaxocts nokosres B UCO, to I Apx — pg VBLITGCH.

YcaoBue miaBanus Tel

34KOHbI COXPAHEHUA B MEXAHUKE

1 WMITysibc MaTepUabHOM TOUKH: P = mu
2 HMITysibC CHCTEMBI TeI: b, = El + 52 +...
3 3aKOH H3MEHEHHS ¥ COXPAHEHHS HMILyJIbCa:
s11CO AP = A(p, + éz +..)= E/Bmmm + F) oA +K

B UCO ABE A(Bl -|-B2 +...)= O, ecnu
1 BHEITH + 2 BHEITH +K =0

4 Pabota cuibl: Ha MalloM TepeMeneHu
Az]g‘-‘Aﬂ-cosoc:Fx-Ax m

AF

5 MOoIIHOCTD CHIIBI:
AA Ig
P=— =F-v-cosa
At 0

o muv? p?
Kunernueckas sHeprust MaTepuaabHoOi TOUku: E ., = — = —.
2 2m
3aKoH N3MEHEHHS KHHETHYECKOI SHEPTHH CHCTEMBI MaTepHAbHBIX TOYCK:

BUCO AE,,, =4 + 4, +K

7 IToTenumanpHas SHEPrust:
[ToTenmansHast SHEPTUA Tela B OHOPOTHOM TOJIE TSHKECTH:

E = mgh

TIOTCHIL

AE

JJIA IIOTCHIUMAJIBHBIX CUJT A12 == E 2 noTeHI| - — HOTEHIT

1 moreHIy

2
IMoTennmanbHast SHEPTUS YTIPYTO Ae(HOPMUPOBAHHOTO TENA: £ — kx
TIOTEHIL
2

8 3aKOH U3MEHEHHUS U COXPAaHCHHUS MEXaHNYECKOH YHEPTUH:
EMCX = EKI/IH + EHOTCHLI’
B I/ICO AEmex = ABCeX HEIIOTCHIL. CHJI”?

B MICO AE, ., = 0, ecmu A =0

BCCX HCITOTCHII. CHUJI

MEXAHUYECKUE KOJIEFAHUA U BOJIHbBI

1 Tapmonudeckue koneOanust. AMIITUTYAa U (pa3a KoieOaHui.
KunemaTtuueckoe onucanue:
x(t) = Asin(wt + @,),
U (8) = x¢,
— - 2

a4, () = () ¢ = —w*x(2).

JlnHaMHUIecKoe ONucaHue:
2
ma, = —kx,tae k=mo
DHepreTUdecKoe ONcaHue (3aK0OH COXPAHEHHSI MEXaHNIeCKOH YHEPIHN):
mvt  kx* mul,, kA’
+ = = = const
2 2 2 2

CBs13b aMIUTATYIBI KOJIEOAHUH UCXOMHON BETHMYMHEI C aMIUTUTYAaMU
Koye0aHui e€ CKOPOCTH B yCKOPEHUS:

2
vmax =wA> amax =0 A

Tepuon 1 yacToTa KONEOaHMiA: 7 _ 2n_ 1

O Vv
Ilepron Manibix CBOOOJTHBIX KOJ€OAHMH MATEMAaTHUYECKOTO0 MAasTHHKA:
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T:2n\ﬁ
g

Ilepron cBOOOHBIX KONEOaHHIT PY)XKUHHOIO MAsTHHKA: T _ o m

3 Brinyxiennslie konebanus. Pezonanc. PezoHaHcHas kpuBas
4 [Tonepeunsle U NpoJOIbHBIE BONHEL. CKOPOCTh paclpoCTpaHEHHs U AJIMHA
BonHBL: A = vT = %
5 3Byk. CKOpOCTh 3ByKa
MOJIEKYJIAPHAA ®U3HKA. TEPMOIAHHAMHKA
MOJIEKYIIAPHAA ©QHU3HUKA
1 Mopenu cTpoeHHUs ra3oB, JKUIKOCTEW U TBEPABIX TEI
2 TennoBoe IBMKEHHE aTOMOB M MOJIEKYJI BEIIIECTBA
3 BsaumoneiicTBue yacTuI] BEIECTBA
4 JAuddyzusa. BpoyHoBckoe nBMKEHHE
5 Mopenpy npeansHoro raza B MKT: dacTuipl rasa ABMXKYTCS XaOTHYECKHU

U HE B3aMMOJICHCTBYIOT APYT C IPYTOM

6 CBs3p  MEXIy [aBICHHEM H CpeAHEH KHHETHYECKOW DHepruei
MOCTYNATEJIbHOTO  TEIJIOBOIO JIBM)KEHHMS MOJIEKYJ HAEAJIBbHOIO Trasa
(ocHoBHOE ypaBHeHue MKT):

) (mouzj 2 —
ngmonv :gn. :7n.6ﬂ0CT

2 3
7 A6comotHas Temneparypa: 17 =1°+ 273K
8 CBs3p  TeMmmepaTtypbl Ta3a CcO CpeaHell KHHETHYEeCKOW OHeprueit

MOCTYNAaTCIIbHOTO TCIJIOBOT'O JABMKCHUA €T0 YaCTHUIL:

o 2
gHOCT = mOU = E kT
2 2

9 VYpaBuenue P = nkT

10 Mogenb ueanbHOTo Ta3a B TePMOJMHAMUKE:
VYpaBuenune Menzeneesa — Knaneipona
{BmpameHne JU1sl BHYTPEHHEH dHEpruu
VYpasuenue Menneneea — Kianeiipona (nmpuMmeHnmbie GopMbI 3aITucHh):

oV =" RT =vRT = NkT, p=PEL

u 0
BelpaxeHue 11 BHYTPEHHEH 3HEPIMHM OJHOATOMHOIO HJEAJbHOTO TIasa
(nmpuMeHHMBIE (OPMBI 3aITUCH):

3m

3
2HRT=VCVT=EPV

U—3 RT—3NkT—
_21/ _2 =

11 3akoH [lanbToHa A7s AaBIEHUSI CMECH PA3PEKEHHBIX T'a30B:

p=p +p,+K

12 | U3onporecchl B PaspesKeHHOM ra3e C MOCTOSHHBIM YHCIOM dYactuil N
(C IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA V):
uszorepma (7= const):  pV = const,

usoxopa (¥ = const): p_ const »
n3obapa (p = const):

I'padudeckoe npecTaBiacHue u3omporeccoB Ha pV-, pT- u VT- nuarpammax

13 Hachiiennble 1 HeHachlllleHHbIE mapbl. KauecTBeHHass 3aBHUCHMOCTH
IJIOTHOCTH ¥ JIaBJIGHUS HACBHIIIEHHOTO Tapa OT TeMIepaTypbl, HX
HE3aBUCHUMOCTh OT 00hEMAa HACKHIIIIEHHOTO apa

14 BrnaxnocTts Bo3ayxa.

OTHOCHUTENBHAS BIIAYKHOCTB: Q= p napa (T) _ P napa (T )

pHaCLIHl.Hapa (T) - pHacmm.r[apa (T)
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15 M3MeHeHne arperaTHbpIX COCTOSHMM BEIIECTBA: MCMAapeHHe W KOHJICHCAlIUs,
KHIIEHUE KHUJIKOCTU

16 H3menenue arperaTHbIxX COCTOSTHUI BEIECTRA: TIJIABJICHAE
U KPUCTAIIM3ALHS

17 [Ipeobpa3oBanme dHEPTrUH B (Ha30BbIX MEPEX0Iax

TEPMOJUHAMHUKA

1 TerioBoe paBHOBECHE U TeMIepaTypa
2 BuyTpensss sueprus
3 Tenmonepenaua kak cmoco® W3MEHEHHS BHYTpeHHEH »dHeprun 0e3

COBCPIICHUA pa60T1>1. KOHBCKHI/IH, TCIJIOMPOBOAHOCTD, U3JTYUCHHC

4 KomnuecTBo TEMIOTEI.
VY nenpHas TEINIOEMKOCTH BEIIECTBA C: 0 =cmAT

5 VY nenpHas TeIwioTa mapooOpa3oBaHus 7 Q =rm
VY enpHas TeIioTa TUIABJICHUS A: Q =Am

Y,Z[eHLHaﬂ TEIUIOTAa CTOpaHus TOIUIMBA g Q =qm

6 OnementapHas pabota B TepmonuHamuke: A = pAV Beraucnenue
paboThl 1o rpadyuKy mpolecca Ha p V-auarpamme
7 [IepBrlii 3aK0H TEPMOIUHAMUKHU:
0, =AU, + 4, =(U, _U1)+ Ay,
Anmabara:
Q2=0 = A;p,=U;-U,
8 BTopoii 3aK0H TepMOAHHAMIKH, HEOOPATHMOCTh
9 [Ipunnuns! aeiictBus TernoBbix MamuH. KIT/:
— A3aum<ﬂ _ QHar‘p _‘QXOH‘ — 1 _ ‘onn‘
QHa.rp QHan QHa.rp
10 MakcumansHoe 3Hauenue KIIJ. Hukn Kapao
THarp - Txon 1 Txoﬂ
maxm = Ngapro — =1=
T, Harp T, Harp
11 YpaBHeHHE TEIIOBOTO OaaHca: 0, +0,+0;+..=0
JIEKTPOJHHAMUKA
OJIEKTPUYECKOE I1OJIE
1 OnexTpu3anys Tel U e€ MposBICHHUA. DJIeKTpHUecKuil 3apsa. J[Ba Buna

3apsAfga.  ODJIEMEHTApHBIM  DIEKTPUYECKUH 3apsil. 3aKoH COXpaHEHUS
ANEKTPUUECKOro 3apsaaa

2 B3aumoneiicteue 3apsaoB. Todyeunsie 3apsaasl. 3akon Kymona:
ol el _ 1 ol
F=k—7F "= T2
r 4ne, r
3 Onekrpuyeckoe nose. Ero neficteue Ha 3NeKTpUUECKUE 3apsiibl

4 Hanps:xk€HHOCTB 37EKTPUUECKOTO TOJIS: E
qnpoGHLIﬁ

Hone Toueunoro sapsina: p _ 49,
r 2
p
OZTHOPOJHOE TIOJIE: g = const

KapTuss! auHMH 3THX MOJIEH

5 IToTeHMaNbHOCTD 3JEKTPOCTATUYECKOTO MOJIS.
Pa3HOCTh NOTEHIIMANOB U HANIPSKEHUE.
Ay =q(0, = ¢,)=—qAp = qU
IoTeHuManbHas SHEPTUS 3apsAa B SIEKTPOCTaTHIECKOM mone: W = g
[HoTeHuman 3eKTpoCTaTUIECKOrO MOJIS: 0= w
q
CBsI3b HaNPSXKEHHOCTU IMOJIA U Pa3HOCTH MOTEHIMAJIOB A OAHOPOIHOTO
3JIEKTpOCTaTuyecKoro nojisi: U = Ed

6 HEI/IHLIEH CYNEPIIO3ULIMY 3JIEKTPUUECKUX NOJIEH:
=, +E£,+K, ¢=0¢,+¢, +K
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[IpoBOIHUKHN B 3MEKTPOCTATHUECKOM IIOJIE. Y CIIOBHE PAaBHOBECHS 3apAIOB:

BHYTPH HPOBOJHHKA E=0 , BHYTpM M Ha IIOBEPXHOCTH IIPOBOJIHHKA
¢ = const

8 [vsnextpuku B 3ieKTpocTaTMdueckoM — noje.  Jlusnexrtpuueckas
MIPOHUIIAEMOCTH BEIIECTBA €
9 . q
Konnencarop. D1eKTpo€MKOCTE KOHAeHcaTopa: (¢ = L
U
3 . ) €g,S
TEKTPOEMKOCTD TIIIOCKOTO KOHIEHCATOpa: (¢ — y =¢C,
10 [TapannenbHoOE cOeqMHEHNE KOHAEHCATOPOB:
g=q,+q,+K , U =U, =K , Cugpaza = C1 + Co+...
[NocnenoBarenpHOE COETMHEHNE KOHICHCATOPOB:
1 1 1
U=U,+U,+K ., q, =g, =K, e Yot
11 2 2
DHeprust 3apsHKEHHOT0 KOHICH CaTopa: W, = qU - cu -9
2 2 2C
34AKOHBI [IOCTOAHHOI' O TOKA
1 Cuna ToKa: j_ ﬂ . TIoCTOSIHHBIH TOK: [ = const

At At—0
Jnst mocTosTHHOTO TOKa q= It

2 YciaoBus cyliecTBOBaHUS dJIEKTPUIECKOTO TOKA.
Hanpsoxerne Un DJIC ¢
3 3akon Oma 111 yJacTKa IeTH: = U
R
4 DIIeKTPUYECKOe CONPOTHBIICHHUE. 3aBHCHMOCTH CONPOTHUBIICHUS
OJAHOPOJHOTO TPOBOJHUKA OT €ro JAIUHBl U CeYeHHs. Y JelbHOe
[
COIIPOTHUBJICHHC BEIICCTBA: R = p—
S
5 Ucrounuku toka. DJIC U BHyTpeHHEE COMPOTUBJICHHE HMCTOYHUKA TOKa:
— ACTOPOHHPIX CHIl
q
6 3akoH Oma [UId TOJHOH (3aMKHYTOW) AIIEKTPHUYECKON
uenu: € = IR + Ir, otkynal = P g r
__|__ R
7 [TapannenbHoe coeqUHEHHE TPOBOIHUKOB:
I=I,+1,+K , U, =U, =K, L
Rnapanﬂ Rl R2
[NocnenoBarenpHOE COCTUHEHNE TIPOBOTHUKOB!
u=U+U,+K ,I,=1,=K, R, =R +R,+K
8 Pabora siexrpudaeckoro Toka: A4 = JUt
3akon JLxoyist — Jlenua: O = /2Ry
9 MOIIHOCTb 3JAEKTPUUECKOTO TOKA: p- A4 — U
At At—0
2
TemoBast MOIIHOCTb, BBIJIENIAEMast Ha PE3UCTOPE: P=I’R= U
AACT. CHJT
MonIHOCTE HCTOYHHMKA TOKA: P = ——— = ]
At a0
MAI'HUTHOE I1OJIE
1 MexaHuueckoe B3auMOJIECTBE MarHuToB. MarnutHoe mnose. Bekrop
THUTHOM = MHAYKUMHU. [IpuHIun cynepno3uuMd MarHUTHBIX —IOJIEH:
= B, , +K . Jluann marnutHoro mons. Kaptuna nuHMIl moss
ITOJIOCOBOT'O M ITOIKOBOOOPA3HOT'0 OCTOSIHHBIX MATHUTOB
2

OmnpiT DpcTena. MarHuTHOE TOJIe TIPOBOAHMKA ¢ TOKOM. KapTwHa nrHUN
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oIt AJIMHHOIO  MpAMOro IMNPOBOJAHHMKA W 3aMKHYTOI'O  KOJIBLIEBOTO

MPOBOAHUKA, KATYIIKHA C TOKOM

3 Cuna Ammepa, e€ HalpaBJICHUE U BEIMYHHA!
F, =IBlsino,
TJIe 0L — YTOJl MEXK/Iy HAIPaBJICHHEM MIPOBOHAKA U BEKTOPOM g
4 Cuua Jlopeniia, e€ HanpaBienue u BenuuuHa: Fj,, = |q|uB sina, rae a —

Yol MeXy BeKTopaMu U U B. JIBHKeHHe 3apsHKEHHOM 4acTHIBI B
OJHOPOJTHOM MarHUTHOM ITOJIe

OJIEKTPOMAI'HUTHAA UH/[YKIJUA

1

TToTox BEKTOpa MarHAUTHOH 5
unaykunn: @ = B .S = BS cos a }i} /

2 SBnenue snekrpoMaranTHON nHAYKIUU. D/1C MHIyKIMH
3 3aKoH >NeKTpoMarHuTHOW HHIyKIn Dapanes:
A9 — o
L Atlgg '
4 O/1C MHAYKIWH B IPSIMOM TIPOBOJIHUKE JJIMHOM /, ABIKYIIIEMCS
co ckopocThio ¥ (3 L f) B OJIHOPOTHOM MATHUTHOM MOJIe
B: |&;| = Blv sin a, rae o.— yron Mesky Bektopamu B 1 U; ecin })J_ g u
t?J_ §,TO| ;| = Blv
5 [IpaBuno Jlenna
UHIyKTHBHOCTD: [, — L ,um O = L1
1
Camoungyknus. 9JIC caMOMHIYyKIMA: 5 = —L% =—LIl,;
At=0
6 LI?
DHeprus MarHUTHOTO TIOJISl KATYIIKH C TOKOM: W, =—
2
DJIEKTPOMAI'HUTHBIE KOJIEFAHHA U BOJIHBI
1 KonebarenpHbrii KOHTYD. CobonHbIe
ONEKTPOMATHHUTHBIC — KONGOAHMA B MICATBHOM -~ L

KoJne6aTeIrHOM KOHTYPE:

q(t) = qmax Sin((’)t + (PO )
[(Z) - qt’ = O pax COS((DI T ¢ ) = Imax COS((DI 0 )
®opmyna Tomcona: T = 27/LC , OTKya o= 2£ _ 1

T JJLC

CBs13b AMIUTUTYAbI 3apsi/ia KOHACHCATOPa C aMHJ'IPITyI[Oﬁ CHJIBI TOKa

B KOJI€0aTeNbHOM KOHTYpE: _ Lo
9max = ®

3aKoH COXpaHEHHUS YJHEPTUH B KOJIEOATETFHOM KOHTYpE:
CU? . L’ cu,,. LI,
2 2 2 2

= const

CroiicTBa BIEKTPOMArHUTHBIX BOJIH. BSaI/IMIéI;a}I OpHEHTANUsI BEKTOPOB
B QJICKTPOMArHUTHOM BOJIHE B BaKyyMe: }S 1Bl

OIITHKA

1

[IpsiMonuHeiHOE pacIpoCcTpaHEHUE CBETa B ONHOPOAHOM cpefe. Jlyd cBeTa

3aKOHEI OTpaXKCHHA CBCTA.

[Moctpoenne n300paKeHU B INIOCKOM 3epKaie

2
3
4

3aKOoHBI IPEJIOMIICHUS CBETA.
Hpenomnenue cBeta: n, sina. = n, sinf
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o c
AOCOIIOTHBIN ITOKa3aTeNb MPEIIOMJICHUSA: Mg =—

OTHOCHUTEIBHBIHN NTOKa3aTelb MPEIOMICHNUS: n,, = m_u
nl UZ
Xox myuel B IpU3Me.
CooTHOIIEHHE YaCTOT U JUIMH BOJIH IIPHU NIEPEX0/I€ MOHOXPOMATHIECKOTO

CBE€Ta 4€pe3 IrpaHrlly pa3acia ABYX OINTUYCCKUX CPE: V=V,

mh =myh,
5 [Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHbIi
YTOJI TOJTHOTO BHYTPEHHETO OTPAXKCHUSL: e
. 1 n
sinay, =—= n—z
OTH 1 anp nl
6 Cobuparonie u paccenBaromue JHH3BL. ToHkas JnuH3a. DoOKycHOe
PACCTOAHHE M ONTHYECKAs CHIIA TOHKOH JTMH3BL: f) _ 1
F
N
7 ®opMyJia TOHKOH JIMH3BL: l + l — l i d
d f F
VBennueHne, 1aBaeMoe JIMH30M: H F
h
== A F\ h
H d 7
Vv
8 Xon myda, MPOIIEAIIEro JHH3Y MOJ MPOW3BOJIEHBIM YIJIOM K €€ TJIaBHOM

ontrdyeckoit ocu. IlocTpoeHne H300pakeHU TOYKH M OTpe3Ka MPSIMOH
B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX U UX CHCTEMax

9 Hudpakius cBera. HudpaknuoHHas pemierka. YCIOBHE HAONIOICHUS
IJIaBHBIX MaKCHMYMOB TIPH HOPMAJIBHOM IaJICHUM MOHOXPOMAaTHYECKOTO
CBETa C JUTMHOW BOJIHBI A Ha PEUIETKY C EPHOIOM d:

dsing, =md, m=0, +1, 42, 43,...

OCHOBBI CITEITHAJTBHOH TEOPHH OTHOCHTEJIBHOCTH

1 HHBapuaHTHOCTE MOIYJsSI CKOPOCTH cBeTa B Bakyyme. [lpuHnun
OTHOCHUTEIBLHOCTH DHUHIIITEHA
2 OHeprust cBOOOTHON YaCTHIIBL: me
E=
UZ
1-=
C
NMmynbe 9acTUIIBL: 8 mb
- 2
v
V-2
c
3 DHeprust MOKosi CBOOOTHOM YaCTHITBI: E, = me?

KBAHTOBAA ®U3UKA U SJIEMEHTBI ACTPO®H3HKH

KOPITYCKYJIAPHO-BOJIHOBOHU JIYAJTU3M

1 I'unoresa M. Ilnanka o kBantax. ®@opmyna Ilnanka: E = hv
2 ®otonbl. Dueprus GoTona: g _ j, — % = pc
Hmnynsc hoToHa: p= E_ hv _ h
c ¢ A
3 Doroadpdext. Onpitel A.I'. CroneroBa. 3akoHs! poTodddekra
4 YpaBuenue DiiHmreiina 1t porodddhexra:
E(i)OTOHa = ABbIXO,ELa + EKI/IH max’
he B _ hc
e E(bmona =hv="—> BBIXOZA hv p ’

A

Kp
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EKHH max = = eU3aH
2
QU3HKA ATOMA
1 [TnaneTapHas MoJienb aToMa
2 [ocrynater bopa. W3mydenme um moriomeHue (OTOHOB IPH MEpexoje
aToMa ¢ OJTHOTO YPOBHS HEPTHH Ha JAPYTOH:
hc
hv,, = = |E, —E,,
mn
3 JIuneWdaTpie COEKTPHL.

CrekTp ypoBHeii sHepruu atoma Bojiopona: E, = ———

OU3UKA ATOMHOI O AJIPA

1 Hyxnonnas monens sigpa ['eitsenOepra — MBanenko. 3apsg aapa. MaccoBoe
yucio sapa. Mzoronsl

2 PannoakTHBHOCTE.
Ambda-pacniam: 4 X—41Y + JHe
Bera-pacnian. Omektponubiit f-pacman: 5 X— AY + Je+ ¥,

“n LA A 0~
Hosurponnstii B-pacnan: 5> X— Y + /¢ +v,
I'amMMa-u3iryueHue

t
. 3aKoH pajMoaKkTUBHOTO pacnana: N(¢)= N, 2T
4 SnepHble peakuuu. [lenenue u CUHTE3 siIEp
OJIEMEHTHI ACTPODHU3UKU

1 CoirHedHas cucTeMa: IIAHEeTHI 3eMHOW TPYIITEI U IDTAHETHI-TUTaHTHI, MaJlbie
Tena COITHEYHOM CHCTEMBI

2 3BE30pI: pa3sHOOOpa3me 3BE3MHBIX XapaKTEPHCTHK W WX 3aKOHOMEPHOCTH.
VcTounnkn 3HEpTum 3BE31

3 CoBpeMeHHbBIE TMPEACTABICHUS O MPOUCXOXKACHUU U 3Bojtounn ConHua
" 3BE3]T

PaccMoTpuM TemBbl, Ha KOTOpPBIE HEOOXOIUMO 00PAaTUTH 0COO0E BHUMAHHE.
3aganuda 1-7 mo MexaHuKe

B MexaHuke HyXHO o0OpaTHTh BHUMaHME Ha paboOTy ¢ TrpaduKaMu: OIpPEIeNATh
MOBE/ICHHE OJHOW BEIMYUHBI (TMepeMelIeHUs, MPOEKIUU YCKOpPEHHS U T.I.) N0 Tpaduky
3aBUCUMOCTH OT BPEMEHH JJIsl APYrod BEIMUYMHBI (MIPOEKLUU CKOPOCTH M T.I.). Hampumep, mo
rpadukam, aHaJOTUYHBIM TOMY, YTO MPUBEJIEH Ha pUC. |, OIpeaeNaTh NPOEKIHIO YCKOPEHHUSI; IO
rpa¢ukaM, aHAJIOTUYHBIM TOMY, 4YTO MNpPUBEAEH Ha pHC. 2, y3HaBaThb BUJ Tpaduka JUIs
3aBHCUMOCTEH MpoeKuu Ha ocbk Ox U MOZYJISI CKOPOCTH, IPOEKLIUU U MOJIYJIsSI YCKOPEHUs, MyTH,
nepeMeIleHus,, KHHETHYEeCKOH SHepruu OT BpEeMEHM; MO rpadukaM, aHAJIOTUYHBIM TOMY, YTO
MIPUBEJEH Ha pHUC. 3, ONPENETATh 3HAKM NPOEKIMH CKOPOCTH M YCKOpeHHs Tena Ha ock Ox B
KQKIOW U3 TOYEK, MPOEKIMH MEpEMEIIEHN s KaKIOro U3 y4acTKOB, XapaKTepa U3MEHEHUs
(yBEenmMUMBaETCS, YMEHBIIACTCS U T.I.) YCKOPEHUS U CKOPOCTHU Ha KaXkJIOM U3 Y4acTKOB.

X, M| b o xA

] B
3

5 A

\\\" / . C

1 0 2 t D

2 10 1 2 te ' 0 I
puc. 1 puc. 2 puc. 3
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3aganus 8-12 no MoJIeKyJIsIpHO# (PU3HKe

B tepmoannamuke HanOosee ClI0KHON sBisieTcs TeMa «HachlleHHble 1 HEHACBIILICHHBIE
napbl». Hy>KHO MOMHUTB, YTO JJaBJIEHHWE HACKHIIIICHHOTO BOASIHOTO mapa npu temrepatype 100 °C
paBHO HopManbHOMY atmochepHomy npasineHuto — 100 kIla, a oTHOcUTenbHas BIAXHOCTb
BO3yXa He MoOkeT ObITh Oosbiie 100%, mpu OTHOCUTENBHOM BIIAXKHOCTH BO3AyXa, PaBHOMU
100 %, BoasHOM map B aTMoc(hepe CTAHOBUTCS HACHIIIIEHHBIM.

Ilpumep 1.

B 3axkpvimom cocyoe noo nopwnem nmaxooumcs eooaunou nap npu memnepamype 100 °C noo
oasnenuem 40 xlla. Kakum cmaunem OasieHue napa, eciu, COXPAHAS €20 MeMnepamypy
HeUu3MeHHOLl, yMeHbuums 00vém napa 6 4 paza?

371ech IEpPBOHAYAIIBLHO NIap SABJSAETCS HEHACBIILIEHHBIM, IIOCKOJIBbKY ero aasieHue pasHo 40 xlla.
[Ipu “30TEpMHUECKOM yMEHbIIEHUU €ro o0béma B 2,5 pa3a OH CTaHET HACBIIIEHHBIM, U €ro
nasiienue Oyner paBHo 100 xIla. Ilpm nanbHeiimeM cKaTUU y)Ke€ HACBIIICHHOTO Iapa ero
KOHIIEHTpauusi M JaBieHue OyJeT OcCTaBaThCs HEU3MEHHbIMH, a 4YacThb Mmapa Oyner
KOHJICHCUPOBAThCSL.

Ilpumep 2.
OmuocumenvHas 81ANCHOCHb 8030yXd 8 cOcyoe, 3aKpblmom nopuiHem, pasua 40%. Bo ckonvko
pas HeoOX0OUMO YMEeHbUUMb 00bEM CoCyOd, Ymobbl 800AHOU NAP 8 HEM CMAJL HACLIUEHHbIM?

[lepBoHayasibHO TMap B COCYJE HEHACBIIIEHHBIM, MPH yMEHbIIEHUH 00BEMa cocyda Oyner
YBEJIMUUBATLCS JABJICHWE IIapa U OTHOCUTENbHAs BIAXKHOCTb BO3/yXa 1O T€X IOp, MOKa map
HE CTaHET HACBIIIEHHBIM, a OTHOCHUTEJbHAs BIAXHOCTh — paBHOU 100%. T.e., 00bEM HyX HO
YMEHBIINTS B 2,5 paza.

3ananus 13—18 nmo iekTpoaMHaAMuKe

OtpabaTbiBasi ~yMEHHUS  ONpENENATh  HalpaBJICHHE BEKTOPOB  HANPSKEHHOCTU
IIEKTPUYECKOTO MOJIs, BEKTOpAa MAarHUTHOM MHIyKUUH, cuibl KysoHa, cuiibl AMIiepa Ui CUJIbI
Jlopennia, Hy)XHO OOpaTHTh BHMMAaHHME Ha ONpEJEIICHWE HANpPaBJIEHUS CUJI B3aUMOJIEHCTBUS
MEXIY MNpPsIMBIMM IIPOBOJHUKAMH C TOKOM; Ha ompeneneHue cuibl JIopeHua Ui 3J1€KTpOHa,
JBIKYIIETOCS MEXK/y ITOJIFOCAMU MAarHWTa, U Ha OIPE/IeNIEHNE HANPaBIICHNs CUIIbl JIopeHna s
3apsyKEHHOM 4aCTULIBL, JBUXKYILEHUCS BAOJb IIPOBOJHUKA C TOKOM.

Ilpumep 3.

Onexmpon e umeem ckopocms U, HANPAGIEHHYIO 6001b NPAMO20 ONUHHOZO I
R S

nposoonuxa ¢ moxkom 1 (cm. pucynok). Kyoa nanpasnena omuocumenbHo <~e

pucyHka (enpaeo, 6.1€60, 66epx, 6HU3, K Hab1l00ameJito, om HadI0Oame) v

S
Oeticmeyiowas Ha snekmpon cuia Jlopenya F?Omeem sanuwume crnogom
(cnosamu).

HpI/I MMOBTOPCHHUU MaTCpHaia IO TCMC «ITOCTOSSHHBIN TOK» CJICOyCT pa306paTb 3aJaHusA
Ha «3aKopadyuBaHHEC» OJHOTO M3 PE3UCTOPOB. Haan/IMep: U3MCHCHHUEC 06H1€1"0 CONIPOTUBJICHUA
O Ha PHUCYHKE CJICBA TIPpH 3aMbIKaHHUU KJIIr04a W U3MCHCHHC COIIPOTUBJICHHUA MLCIIH,
HaIpsOKCHUA Ha PE3UCTOpax U TEIIOBOU MOIIHOCTH BO BHEIITHECH oernu mnpu YMCHBUICHUH

compoTuBieHus peoctara 10 0 (pPUCYHOK CIIpaBa).

R &
+||'
|I
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B 3aaHUAX TMOBBIIICHHOI'O YPOBHSA CJIIOKHBIMU SBJIAIOTCA CUTyallUU C O6Cy)KIL€HI/I€M
IJIOCKHUX KOHICHCATOPOB. 3,[[er HYXHO pPas3fcisdaTb ABC CUTYALlUHU: KOHIACHCATOP ocTaércs
MOAKIIIOYCHHBIM K MCTOYHHKY TOKa (HaHpﬂ)KCHI/Ie MCKOY O6KJ’Ia[[KaMI/I ocTaércs HGI/I3MCHHI>IM),
WM KOHJACHCATOP IIOCJIC 3apsKU OTKIIIHOYAOT OT HCTOYHHKA (HeI/I3MeHHBIM ocTaércs 3aps
IJIaCTUH KOHI[CHC&TOpa), a 3aTCM U3MCHAIOT PACCTOSHHUC MCXKAY IUIAaCTUHAMH WK IJI0OIaab
II1aCTHH.

Ilpumep 4.

Inockuii  6030ywnbili  Konoencamop émxocmvio Co, NOOKNIOYEHHDLU
K UCMOYHUKY  NOCMOSHHO20  HANPSJCEeHUs, cocmoum U3  08)YX 4,
Memaiu4yeckux NiacmuH, HAxX00AWuxcsi Ha paccmosHuu dy opye om
opyvea. Paccmosinue meoicoy naacmunamu MeONeHHO MeHSAemcs Co
8peMeHeM makx, Kak nokazaHo Ha epaguxe. Kax menaromcs
8 NpomedcymKe 6peMeHu om t; 00 ty 3apsA0 KOHOeHcamopda
U HANPAACEHHOCb INEKMPULECKO20 NOJISL MeAHCOY €20 NAACMUHAMU?

d

ITockoyIbBKYy B OIMCAaHHOM OIIBITE KOHIEHCATOP OCTACTCS NMOAKIIOYEHHBIM K MCTOYHHKY
NOCTOSIHHOTO HANPSDKCHUs, TO HAINpsDKEHHE MEXIy OOKIaJKaMH KOHJIEHCAToOpa OCTaeTcs
HEU3MEHHbIM. ['paduk IOKa3pIBaeT, YTO PpACCTOSHHME MEXIY IUIACTUHAMHU YMEHbLIAeTCs
B IIPOMEXKYTKE BpEMEHHM OT #; 1O #4 B 5 pa3. CienoBaTellbHO, €MKOCTb KOHJAEHCATOpa
YBEIMUYMBAETCA B 5 pa3, 3HAYWUT, W 3apsA] KOHJEHCATOPA IPU HEU3MEHHOM HaIPSHKCHHUH
YBEIMYUBACTCA TOXKe B 5 pa3. Hanpssk€HHOCTH 3JIEKTPUYECKOrO IOJI MEXAY IUIACTUHAMMU
KOHJICHCATOPa TaKXKE YBEINYUBACTCS.

3ananns 19-21 no kBaHTOBOM Qu3UKe

[ToBTOpsiE 3aKOH PaJUOAKTUBHOTO paclajaa, HYXHO pPAacCMOTPETh M TE 3aJaHms,
B KOTOPBIX CIPAIIMBAETCSA O YMCIIC PACMABIIMXCS, a HE OCTABIIMXCS HEPACHABIIUMHUCS SIEP.
Hanpumep: Ob6paszey paduoakmusnoeo ucmyma HAX0OUMCs 8 3aKpblmom cocyde. AHopa
BUCMYMA  UCHBLIMBIBAIOM — A-pACnad ¢ nepuodom noaypacnaoa 5 cymok. Kakxas oons
(6 npoyernmax) om UCXOOHO OONBULO2O YUCIA S0EpP IMO20 U3OMONA BUCMYma pacnadémcs 3a 15
cymok?

TpaauioHHO 3aTpyAHEHUS BBI3BIBAIOT 33a/IJaHUS HAa MPOBEPKY 3HAHHM 00 Ef: """""""
M3JIyYEHUH CBETAa aTOMOM U mocTynatax bopa. 31eck, ucnonb3ys ynpoumeéHHbsle K
JIMArpaMMbl HIDKHHAX SHEPreTHYECKMX ypPOBHEW artoma (CM. PUCYHOK crpaBa), %
HEOOXOAMMO OMpENeNsITh TMPOLECChl M3ITY4YEHUsT M TIOTJIONIEHUS CcBeTa K
¢ HanOoJbIIe W HaWUMEHbBIIIEH >Heprued (HOoTOHA, €ro YacTOTOH WM JJIMHOU
BOJIHBI. E

3aganusa 22 u 23

HCO6XOI[I/IMO 06paTI/ITB BHHMMAHHC Ha 3aaHUsl, B KOTOPBIX Tpe6yeTC$I OIIpCACIINTL MACCY
WU JJINHY 00BEKTA C HCIOJIB30BAHUEM METOoOa pAI0B.

Ilpumep 5.

LlIxonvnvii peocmam cocmoum u3 Kepamuyeckoeo YUIUHOpa, HA KOMOp®ll NIOMHO, BUMOK
K BUMKY, HAMOMAHA NPOBONOKA. [[sl 6bINOJHeHUs 1aO0pamopHol pabomvl NO UMEPEHUIO
YOeNbH020 CONpOMUBNIEHUs MAmepuand, U3 KOmopo2o U320MoeieHa NpOo8OIOKA peocmamad,
Heobxo0umo usmepums eé ouamemp. Yuenuk uacuuman 40 6umxoe npoeoNOKU, a OIUHA
HaMOmMKU, U3MepeHHas JuHelKkou, cocmaeuna 3 cm. Yemy paeen Ouamemp npo8OIOKU NO
pe3yIbmamam dmux usMepeHull, eciu no2peutHoCcms JuHelKyu pasia +1 mm?

st ompeneneHus IuameTpa MpOBOJOKH HEOOXOAMMO M M3MEpeHHoe 3HaueHue (3 cm),
Y TIOTPENTHOCTh u3MepeHui (1 MM) pa3fenuTh Ha YUCI0 BUTKOB (YHCIIO OOBEKTOB B PAIY).
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3aganue 24

BaumarensHo mM3yuute auarpammy ['epmmmpyHsra — Peccena: BENMYHHBI, OTJIOKEHHBIE
[0 OCSIM, M 3aKOHOMEPHOCTH, KOTOpble OTpaskeHbl Ha auarpamme. Kpome Ttoro, obpature
BHUMAaHUE Ha PA3JIMYUs B CpPelHEH IUIOTHOCTH 3BE3[ IJIaBHOW IOCIEN0BATENBHOCTH (HOpsIKa
IUIOTHOCTHU BOJIbI), O€JIBIX KApPJIUKOB U TUT'AHTOB.

3aganusa 25-32

Oco0oro BHHMMaHHS B 3TOM pa3jejie 3acily’KUBAIOT 3ajgaHus 27-32 ¢ pa3BEPHYTHIM
orBetoM. Ilepen sk3aMeHOM HEOOXOIUMO H3YYHUTh KPUTEPHUM OLICHUBAHMS 3TUX 3aJaHHM,
0COOEHHO TpeOOBaHMsI K IOJTHOMY BEPHOMY OTBETY.

Haunem c 3amanus 27 (kauecTBeHHas 3ajaava). Kak mpaBmiio, B m000i KayecTBEHHOU
3a/laye paccMaTpuBaeTcsl OJMH WJIM HECKOJIbKO TMpoleccoB. PemieHune Takod 3agauu
IpeJCcTaBiseT coO0H J0Ka3aTeNnbCTBO, B KOTOPOM IMPUCYTCTBYET HECKOJIBKO JOIMYECKHX ILIaroB.
Kaxxaplii jjornyeckuil mar — 3TO ONUCAaHUE U3MEHEHHHM (DU3MUECKUX BEJIWYUH (WM JPYTHX
XapaKTePUCTHK), NPOUCXOMSAIMX B JAaHHOM IIpolecce, U OOOCHOBAHUE OSTHUX H3MEHEHUIL.
OO0s13aTeNbHBIM SABISETCS YKa3aHUE Ha 3aKOHBI, (POPMYJIbI WIIM U3BECTHBIE CBOMCTBA SIBICHUM, HA
OCHOBAHMU KOTOPBIX OBUIM CAENAaHbI 3aKIIOYCHUS O TeX WM MHBIX M3MEHEHUSX BEJIUYUH WU
XapaKTEPUCTHK.

OOwMii 11aH penIeHns: KaYeCTBEHHbBIX 33/1a4 COCTOUT U3 CIIEIYIOIIUX ITAroB.

1. Pabora c¢ TexkcroMm 3anaud (BHUMaTelIbHOE UYTEHUE TEKCTa, OINpE/AeSICHUE 3HAauCHUs

BCEX TEPMUHOB, BCTPEUAIOLIUXCS B YCIIOBUU, KpaTKas 3allMCh YCIOBHS U BBIIEICHUE
BOIIPOCA).

2. AHanu3 ycioBus 3a7audl (BbACICHUE OMMCAHHBIX SIBICHUH, IPOLIECCOB, CBOWCTB Tell
U T.N., YCTAaHOBJIEHUE B3aUMOCBSI3€d MEXJIy HHUMH, YTOUHEHHE CYLIECTBYIOLIUX
OTpaHUYEHUH (4eM MOXKHO IPEHEOPEYb)).

Brlaenenue 1ornyeckux maroB B pelieHUH 3a1a4u.
4. OcyniecTBICHUE PEIICHUS:
4.1 Tloctpoenue 0ObSICHEHN JUIsl KaKJI0TO JIOTUYECKOTO 11ara.
4.2 BpiOop 1 ykazaHue 3aKOHOB, (OPMYJ U T.II. U1 0OOCHOBaHMsI OOBSICHEHUS s
KayKJ0r0 JIOTMYECKOro I1ara.

5. ®opmynupoBKa OTBETa M €ro NpoBepKa (MPH BO3ZMOKHOCTH).

B mponecce TpeHHPOBKHM pElIEHUs] KaUeCTBEHHBIX 3ajad 11eJ1eCO00pa3HO HCII0JIb30BAThH
«BOIPOCHBII» MeTo. IIpu 3TOM Ha Ka)10M JIOTMYecKOM miare oObsICHEHUS (J1I0Ka3aTeslbCTBA)
B CAMOM OOIIEM CITydae MOYKHO 337aBaTh CICAYIOIINE BOTIPOCHI:

— Yro mpoucxoaur?

— Ilouemy 310 nmpoucxoauT?

— UYeM 3TO MOKHO MOATBEPIUTH (Ha OCHOBAaHMU KaKOIo 3aKOHa, (hOpMyJibl, CBOMCTBA

ClIeJIaH 3TOT BbIBOJ)?

B curyanum KOHKpETHOW 3aJauM IE€pedyeHb BOIPOCOB MOXKET MeHAThCA. Hampumep,
HEePBBI BOMPOC MOXKET pa30MBaTHCS HAa HECKOJIBKO «IOJBONpPOcoB». Ho 3Ti Ga3zoBble BOIPOCH!
MOMOT'YT HE COBeplUIaTh OUIMOOK MPH BBICTpaUBaHUHM OOBSICHEHMS: HE MPOIYCKAaTh JOTHYECKUX
I1aroB U BCET/a AaBaTh YKa3aHMs Ha UCIIOJIb3yEeMble 3aKOHBI U (JOPMYJIBI.

[Tpu pemennn pacu€THbIX 3a1a4 28—32 1enaecoo0pa3Ho BBIACNIATD CIEIYIOININE AIEMEHTHI.

— PaGora ¢ ycnoBueMm 3anaum: 3anuch «JlaHo», NMpeACTaBICHME PUCYHKA, €CIU 3TO

HEOOXOIUMO ISl TOHMMaHUS (DU3WYECKOW CHUTyalluu; ONHCaHue (U3NIECKON
MOJZIE€NH, T.€. YKa3aHWE Ha TO, KAKHE SIBJICHMS WM IPOLECCHl PacCMaTpUBAaIOTCH,
KaKH€ 3aKOHOMEPHOCTH MOKHO HCIOJIb30BaTh JUIS PELICHUS 3aJa4l U YEM MOKHO
npeHeOpeyb, YTOOBI CUTYallHs OTBEYaia BEIOPAaHHOW MOJIEIH.

— 3anMch Bcex HEOOXOIMMBIX JAJISl PEUIeHMs 3a/aud 3aKOHOB M (OpMyJ; ONHUCaHHE

UCTIONB3YEMBIX (PH3MUECKUX BEIWYHH, KOTOPHIE HE BOILIH B «J{aHo».

(O8]
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— IIpoBenenue maTreMaTHUECKUX MPeoOpa30BaHUM U PacyETOB, MOTyUYEeHHE OTBETA.

— IIpoBepka oTBeTa OTHUM M3 BHIOPAHHBIX CIIOCOOOB.

Heo6xonuMo y4nThIBaTh, YTO B Ka4€CTBE MUCXOAHBIX (OPMYJ MPUHUMAIOTCS TOJBKO TE,
KOTOpbIE YKa3aHbl B Koau(dukarope, mpu 3ToM ¢opma 3anucu popmMyIibl 3HAUCHUS] HE UMEET, HO
UMEIOT 3HA4Y€HUE HUCHOJb3yeMble 0003HaueHus (usnueckux BeauunH. Ecim ucnomb3yrores
OTJIMYHBIE OT KoJIUpUKaTOpa 0003HAUEHUS, TO UX HY>KHO OTJEIFHO OTOBAPUBATb.

Cnenyer He TOJBKO IPOBEPATH Pa3MEPHOCTH IOJYYEHHOM BEIWYHMHBI 110 KOHEYHOU
dopMmyiie, HO U oOpamiaTh BHUMAaHHE HA KOPPEKTHOCTh umciioBoro orBeTa. B EI'D umncnoBoit
OTBET 3a7jauu OO0S3aTENILHO IPOBEPSIETCS HKCIEPTaMM, HMPU ITOM JOMYCKAIOTCA OKPYTJIECHHUS
¢ y4€TOM TOTO YHCJIa 3HaYaIuX HUQp, KOTOPHIC yKa3aHbl B YCIOBUH 3a1a4H.

B mnavane Bapmanta KM mnpuBencHsl cIpaBOYHBIE JaHHbIE: KOHCTAHTBI U BCE
HE00XO0/IMMBbIE CIIPABOYHbIE BEJIMYMHBI JJIS BBIIOJIHEHUS paboThl. OOpaTuTe BHUMaHME, YTO BCE
OTBETHl B 3aJaHMUAX COOTBETCTBYIOT pacdy€ram C HCIIOIb30BAHHEM HMEHHO TE€X 3HAYCHHU
KOHCTaHT, KOTOpble NMpPUBEJCHbI B Hauajie BapuaHTa. [loaTomy He 3a0bIBaiiTe MCHOIb30BATH
IpeI0KEHHbIE CIIPABOYHbBIE JaHHbBIE, 3TO MOMOXKET N30€eXkKaTh JUIIHUX CJI0KHOCTEH Mpu 3arucu
OTBETOB.

B niepBoit yactu pabotsl comepkutcs 10 3amanuii ¢ KpaTKUM OTBETOM, B KOTOPBIX OTBET
HEo0X01MMo 3anucath B BUJe ynuciaa. OHU MPOBEPSIOT YMEHHE IPUMEHSATh 3aKOHBI U (POPMYJIBI,
U 78 MX BBINOJHEHHS, KaK MpaBWIO, HEOOXOIMMO TIPOBECTH HECIIOXKHbBIE BBIYUCIICHUS.
3anucaTh MOJly4eHHOE 3HAaueHUE (PU3UUECKOM BETUYMHBI HY)KHO C YUETOM YKa3aHHBIX €IUHMIL
n3Mmepenus. OHu ykaszanbl nocie ciioBa «O1Bet». [loaToMy nocse pac4€ToB HYKHO 0053aT€IbHO
IIPOBEPUTH HE TOJIBKO YKCIIO, HO U €JUHULIBI U3MEPEHUS.

Ilpumep 6.
Ha pucynke nokasam epaghux sagucumocmu npoekyuu U, CKOPOCMU V.
mena om epemenu t. Kaxosa npoexyus a, yCKOpeHusi 2mozo mena 12
6 unmepsaie epemeru om 4 0o 5 c? 8 /T I\
. /
Omeem. —12 M. 0 o 4 | 6 e
4
~ v .. 78
B nepBoii yacTi paGoOTHI [ TaKUX 3aJaHUNA BCE PACUETHI JAIOT i,

ar60 1eNoe YUCIo, THO0 KOHEYHYIO IECATUUYHYIO Ipo0h. Bo3MOXHO U
OTpHUIIaTeNIbHOE YUCIIO (Kak B mpuMepe 6). [IpubimkeHHbIe BRIYUCICHHS B TUX 33/IaHHSX YaCTH
| He ucnoNB3yTCH.

B pacuérnpix 3agadax 25 u 26 (rae 0TBETOM TaKKe SBIISICTCS YUCII0) BCTPEUAIOTCS CITydaH,
KOT/la TIOyYeHHBI OTBET HEOOXOUMO OKPYIIIUTh. B 3TOM citydyae TpeOoBaHUS K OKPYTICHHUIO
YKa3bIBAIOTCS B TEKCTE 3aJIaHUs (CM. TIpuUMeDp 7).

Ilpumep 7.
B mabnuye nokazano, kak MeHANCS MOK 8 KAMYuike UoeaibHo20 KoiebamenbHo2o0 KOHmypa npu
€80000HbBIX INIEKMPOMASHUMHBIX KOJIOAHUSX 8 IMOM KOHMYpe.

t 10° ¢ 0 1 2 3 4 5 6 7 8 9

1107 4 4,0 283 | 0] =283 | 40 | 283 0 2,83 4,0 2,83

6 .
Buoluucniume no smum oannvim sHepeuro kamywku ¢ momenm epemenu 5-107° ¢, ecau émxocmo
koHnoencamopa pasua 405 n®@. Omeem gvipazume 6 HaHoOxHcoyaaAX (H/dxc), oKpyeaus 0o yenozo.

Omeem.: 16 H/{orc.

B 3amanmsx 5, 11 u 16 Ha BBIOOp NBYX BEpHBIX OTBETOB W3 ISATH MPEATONKEHHBIX
YTBEPKJICHUH HEOOXOAMMO HalTH BEPHOE OOBSICHEHHE ONMCAHHBIM SABICHHUAM WIIM MpoLEccaM
WIN C/IeaTh BBIBOJBI 110 pe3yJIbTaTaM MpPeACTAaBICHHOTO UCCIIEAOBaHUs (CM. TpuMep 8).
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Ilpumep 8.

Ha wepoxosamou nosepxnocmu nexcum 6pycox maccoii 1 ke. Ha ne2o nHayunaem oeticmeogams
20pU30OHMANbHAS CUNA F, HanpaeienHas 600jb NOBEPXHOCMU U 3A8UCAULAsL OM 8PEeMEHU MAK, KaK
NOKA3aHO Ha epaguke clesd. 3asucumocms padomsl Mot CUbl OM 8peMeHl NPpeoCmasieHd Ha
epaguxe cnpasa. Bvibepume 08a  6epHbIX  ymeepocOeHus HA  OCHOBAHUU — AHAIU3A
npeoCmasieHHbIX 3a8UCUMOCTEN.

F,H

1) 3a nepsvie 10 c bpycox nepemecmuncs na 20 m.
2) Ilepsvie 10 c bpycox osueancs ¢ NOCMOAHHOU CKOPOCHbIO.

3) B unmepsane spemenu om 12 ¢ 0o 20 ¢ bpycok osueancs ¢ NOCMOSHHbLIM, OMAUYHBIM OM
HYJI5L YCKOPEHUeM.
4) B uumepsane spemenu om 12 ¢ 0o 20 ¢ bpycok 08ueancs ¢ noOCmMosHHOU CKOPOCMbIO.

5) Cuna mpenus cxonvocenusi pasna 2 H.

OrtBerT: 415

B »TuX 3aaHMAX KaXK0€ U3 YTBEPXKICHUN OIMCBHIBAET OTAEIBHOE CBOMCTBO JAHHOIO Ipoliecca
uin TpeOyeT paccuuTaTh 3HAUYCHHUE (PU3NUYECKOW BEIWYWHBI, OMHUCHIBaromien mporecc. Kak
IIPaBWJIO, COJAEPKAHME ATHX 3aJaHUM OXBATHIBAET HECKOJIBKO TEM pas3zeiia. 3a BBIIOJIHEHUE
3aJJaHUsl MOXKHO MaKCHMaJlbHO moiy4uTh 2 Oamia. Lludpsl B oTBeTe MOKHO 3amHMChIBAThH
B JII0O0OOM TIOPSJIKE: B 33JlaHUU W3 puMepa 8 310 45 nnu 54.

Ha nosumum 24 npeanarairoTcst 3aJaHus Ha MaTepuase acTPOHOMHHM, B KOTOPBIX
HE OrOBapUBAETCS, CKOJIBLKO BEPHBIX OTBETOB y 3aJaHus (CM. mpumep 9).

Ilpumep 9.
Paccmompume mabauyy, cooepacawyro céedenusi o ApKkux 36€30ax.
Haumenosanue Temnepamypa Macca Paouyc Cpeonsis
36300l nogepxnocmu, K (6 maccax (6 paduycax NJIOMHOCb O
Connya) Connya) OMHOWEHUIO K
NJIOMHOCMU 8000l
Anvoebapan 3600 5,0 45 7.7-107
& Boznuueco B 11 000 10,2 35 0,33
Puzens 11 200 40 138 2-107
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]lenmaspa A 5730 1,02 1,2 0,80

18
© OI'BHY "®enepaibHblif HHCTUTYT MEJarornieckux u3MepeHuit"”




Buibepume 6ce éeprvie ymeepiicoeHus, Komopwvie cOOmMeemcmeyom XapaKmepucmurkam 36¢30.
1) 3ee30a Pucenv ssnsiemcs ceepxeueanmon.

2) Hawe COJZHT/{Q OMHOCUMCA K cueanmam CneKmpalbHoco Kilacca B.

3) Temnepamypa 36e30vl o Llenmaspa A coomeemcmgyem memnepamype  36€30
cnexmpanvHozo knacca O.

4) 3se30a & Bozuuueco B omnocumcs k 36€30am 21a8HOU NOCI008AMeENbHOCMU HA Oudzpamme
l'epywnpynea — Peccena.

5) Cpeonss nnomunocms 36e30v1 Cupuyc B 6onvute, uem y Connya.

Omeem: 145

B »Tux 3amaHusx MoxeT ObITH JIMOO 1Ba, TMOO TpW BEpHBIX OTBeTa. [losTomMy HEoOX0aumo
BHUMATEJIbHO IPOAHAIN3UPOBATh BCE YTBEp)KAEHUA. 1I0JHOCTBIO BEpHBIM OTBET OLIEHUBAETCS
B 2 6anna. Eciiu nonyiena ogHa ommoOKa (B TOM YKCIIE yKa3aHa OJlHa JTUIIHS nrudpa HapsIy co
BCEMH BEPHBIMH 3JIEMEHTAMHU, WJIM HE 3allUCaH OJIUH 3JIEMEHT OTBETa), TO cTaBUTCA 1 Gasut.

3amanus 6, 17, a taxxke 12 unu 21 npoBepsArOT yMEHHE aHAJIU3UPOBATh PA3IUYHBIC
¢usuueckue mpolecchl M ONPENeNsATh HU3MEHeHHe (U3MYECKMX BEIMYUH, KOTOpbIE
XapaKTEepU3yIOT JIaHHBIM Ipolecc. 3/1eCh camMoe IJIaBHOE — MPOaHAIM3HPOBAaTh OCOOEHHOCTU
ONKCAaHHOIO Mpollecca, a 3aTeéM YXKe BCIOMUHATh HEoO0XoauMble (OPMYJbl M OINpeNeNniTh
U3MEHEHUE BEJIMYUH.

IIpumep 10.
Ha nosepxnocmu 600wl niasaem 6pycok uz Opesecumnvi niomuocmuio 500 x2/m’. Bpycox
3aMeHUnU Ha Opy2oll OpPYcoK MOl Jce MAcchl U ¢ MOU e NIOWAObI0 OCHOBAHUS, HO U3
Opesecunvi nomuocmoio 700 ke/m’. Kak npu smom usmeHunuch youna nozpysicenus 6pycka
u oeticmseyrowjas Ha Heeo cuna Apxumeoa? [l KaxcOou  BequUyUHbL  onpeodenume
COOMBEeMCmBYIOuUlL Xapaxkmep UsMeHeHUs.

1) ysenuuunace

2)  ymeHbwunace

3) He uzmeHunacw
3anuwume 6 mabnuyy 6viOpaHuvie Yugpevl 018 KaXHCOOU Guzuieckol geaudunvl. Llugpoi
6 omeemne Moy HOBMOPAMbCAL.

1Inybuna nozpysicenus bpycka Cuna Apxumeoa

3 3

B 3aganuu u3 npumepa 10 Opycku TIaBarOT Ha MOBEPXHOCTH BOABI. Tak Kak Macchl y HHUX
OJMHAKOBBIE, a W3 YCJIOBUS IUIABAHUS CIEAYET, YTO CHJIa TSKECTH paBHA MO MOAYJIIO
BBITAJIKMBAIONICH CuUile, TO, 3HAUUT, CUJla ApXuUMea ocTaeTcsl Hem3MeHHoW. Tak Kak rJiomanu
OCHOBaHUH y OpPYCKOB OJIMHAKOBHI M OOBEMBI MOTPYNKEHHBIX YACTEH TAKXKE IOJKHBI OBITh
OJIMHAKOBBI, TO TTyOMHA MOTPY>KEeHUsI He n3MeHUTcs. CreoBareabHo, OTBET — 33.

Ha no3umusx 7, 18, a taxke 12 unu 21 npennararoTcs 3agaHusi, B KOTOPBIX HEOOXOIUMO
YCTaHOBUTH COOTBETCTBHE MEXIy IpadukamMu U QU3NIECKUMH BETUYMHAMU, OMUCHIBAIOIIUMU
KaKou-mn0o TMpoIecc, WM MEXIy BEIHYMHAaMH U (OpMyJaMd, TO KOTOPBIM HX MOXXHO
paccunTaTh. B mepBoM ciydae HE0OOXOIMMO TPEACTABIATH TpadUKH I BCeX (PU3UYSCKUX
BEJIMYMH, KOTOPBIE OMUCHIBAIOT 3TOT Tpoiiecc. Hampumep, a1t cBOOOIHBIX 3JIEKTPOMArHUTHBIX
Koe0aHui B KOHType — TpadMKH 3aBHCUMOCTH OT BpEMEHU JJIsl KoJieOaHui 3apsiiaa KaKIou u3
00OKJTaIOK KOHJIEHCATOpa, HAIpsDKEHUS Ha OOKJIaJKax KOHJACHCATOpa, CHJIBI TOKAa B KaTyIIKe
WHJYKTUBHOCTH, DHEPTUM AJIEKTPUUYECKOTO MOJII KOHJICHCATOPA M SHEPrMU MArHUTHOIO TOJIS
kKarymku. Bo BTopoM citydae HE0OXOIUMO 3amucaTh BCE 3aKOHBI U YPaBHEHUS, OMUCHIBAIOIINE
MPOIECC, W TOIYYUTh B OOIIEM BHJE BBIPAKEHHUS s TPeOyeMbIX (U3NYSCKUX BEITHYUH.
OTBETHI K 3TUM 3aJIaHHSIM 3aIKMCHIBAIOTCS B BUJE ABYX UM, TPH 3TOM UX MOPSIOK BaXKEH.
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B Bapuanrte ectb 3amaHus u ¢ apyroil gopmoii 3anucu orBera. Ha mosunuum 13 crour
3agaHre 0a30BOr0 YpPOBHSI C OTBETOM B BHJIE CJIOBa (ABYX CIIOB), KOTOPOE MPOBEPSET YMEHUE
OTNpEENATh HalpaBJICHUE BEKTOPHOM BEIMYMHBI (BEKTOpa HANPSHKEHHOCTH 3JIEKTPUUECKOTO
HOJIsl, BEKTOpa MAarHUTHOM MHAYKIMH, cuiibl Amrepa wiau cuibl Jlopenna). Kak BugHO u3
npuBeAEHHOTO puMepa 11, BO3MOXKHBINH HAOOp CIIOB TSl OTBETA YKa3aH B TEKCTE 3aJaHMUS.

Ilpumep 11

Dnekmpuueckas — yenb,  cocmoawds U3 MpPEX  NPAMOTUHEUHbIX by
20PU3OHMANBHBIX NPOBOOHUKOE (2—3, 3—4, 4—1) u ucmounuka nOCMoOAHHO20 2 Il I
MOKA, HAXOOUMC 8 OOHOPOOHOM MACHUMHOM NOJe, Y KOMOpP0o20 6eKMOp OB
MACHUMHOU UHOYKYUU B Hanpasien mak, Kak nokazawo Ha pucyuke. Kyoa 3 4

HANpasieHa OMHOCUMENbHO PUCYHKA (8nMpABo, 61e60, 66epX, 6HU3,
K Habawo0amento, om HadI00amens) 6bl36AHHASL SMUM NOJIeM CUla Amnepa, oeucmeyowas Ha
nposoonux 4—1? Omeem 3anuwiume ci08om (Cro8amu).

Omeem: énpaeso

B pasnene 1o kBaHTOBO# (u3HKe X0UeTCsi 0OpaTUTh BHUMaHKE Ha 3anaHue 19, kotopoe
MMPOBCPACT 3HAHHUA O CTPOCHHUHM aTOMa, ATOMHOI0 dApa WIH AACPHBIX pPCaKIUgX. OTBGT,
HPECTABIISIONIHIA COOOM J1Ba YKCIia, HEOOXOIMMO CHaYala 3aricaTh B IPEIJIOKEHHYO TaOIHILy,
a 3aTeM nepeHecty B O1aHK oTBeTOB Ne 1 6e3 mpoOesoB 1 TOMOTHUTEIBHBIX 3HAKOB.

3amanue 22 ¢ ucrnonp3oBanueM (ororpaduil WM pUCYHKOB W3MEPHTEIBHBIX MPUOOPOB
HAIPaBJICHO Ha TMPOBEPKY YMEHHs 3alMChIBaTh IOKa3aHUs MPUOOPOB TIpU HM3MEPECHUU
(Gu3nYecKrx BeIMYMH C Y46TOM aOCOJIIOTHOW MOTPEHIHOCTH HW3MEpeHUi. AOCOIOTHAsS
MOrpCIIHOCTb I/I3MCp€HHﬁ SaﬂaéTCH B TCKCTC 3aJaHHA: 00 B BUAC IIOJIOBUHBI LICHBI ACJICHUA,
1100 B BUJIE LICHBI ICIICHHUSI.

Ilpumep 12

Onpedenume noxasamusi B0IbMMempa (CM. PUCYHOK), eclu HocpeuHoChb 3
NPSAMO20 UBMEPEHUSI HANPSICEHUs. COCMAGAem HNON0OBUHY YeHbl  OeleHus N anl
sobMMeEmpa. \\\ W
Omeem: (2,0 + 0,1 ) B. V

OTBeT 3amuChIBaeTCS B TEKCTE B MPUBLIYHOM BHJE (cM. mpumep 12), a B OlaHK MEepeHOCATCS
TOJIBKO unciia (B OsraHk 3amuceiBaercs 2,00,1).

Ha sk3ameHe mo Qu3Mke MOXXHO MOJB30BaThCsA JIMHEHKOW M HEmporpaMMUPYEMbIM
KanpKyJsiTopoM. He 3a0ynbre mpo KanbKyJIsTOp, OH MO3BOJIUT BaMm CylIECTBEHHO CIKOHOMHUTH
Bpems. Jlyumie, ecau 310 OyneT 3HakoMas BaM MOJENIb HENPOrpaMMHPYEMOTro KajbKyJsATOpa,
KOTOpasi MO3BOJISIET OCYILECTBIIATh BBOJI JAHHBIX B €CTECTBEHHOM BHU/IE.

IIpu mnoBTOpeHMHM MaTepHanga K OSK3aMEHy HEOoOXOIMMO CHadajga IOBTOPUTH
TEOPETUUECKUI MaTepuas Mo BCEM Teme, MCHOJb3Ys s OpraHu3aluu padoThl MPUBEAEHHYIO
BBIIIE TAOJIUILy C IEPEUUCICHHEM IPOBEPSEMBIX 3JIEMEHTOB COJICPKAHMUS.

3areM LenecooOpa3HO MPOBEPUTH CBOU CHJIbI, BBINOJHSASA 3aJaHUS MO JTAHHOW TeMe:
CHauasna oAHOOaIbHBIE 3aJaHMs 0a30BOrO YpOBHS, a 3aTeM ABYXOalsIbHbIE 33aJaHMs, B TOM
YHCIe M MOBBIIIEHHOTO YPOBHS CIIOKHOCTH. [Ipm 3TOM 1ierecoo0pa3HO MOJIb30BaThCS JHOO
OtkpbiTeiM  OankoM EI'D, n1ub0 mnedaTHbIMH M3[aHUSMH C TEMAaTHYECKMMHU MOJ00pKaMu
3a7aHui, aHanoruuHelx 3agaHusaM EI'D. B OrtkpeiToM OaHke 3agaHusl Ipepjiararorcs Io
paszenaM, U eCTh BO3MOXKHOCTb BbIOOpa IpyIIl 3aJJaHUH Pa3HOTO YPOBHs CIOXHOCTH U Pa3HOM

(bopMBI.
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[Ipu moAroToBKe K dK3aMEHY IO (U3UKE MOTYT OBITH TOJIC3HBI CIEAYIOIINE PECypCHI,
CCBUIKM Ha KOTOpble BBl MOXeTe HaWTH B CHCHUAIM3UPOBAHHOM paszelie  caiita
OI'BHY «®UTTNy nnu 1o cebuike http://fipi.ru/materials

)
2)

3)
4)

BHJICOKOHCYJIbTAIMK MO noArotoBke k EI'D: 2017 r., 2018 r., 2019 r.;

odunuanbHEIi MHQOPMALMOHHBIA TOPTal E€IWHOTO TOCYIApCTBEHHOTO AK3aMeHa
(http://www.ege.edu.ru/rv/);

OTKpBITHIN OaHk 3aganuii EI'O;

Konudukarop s1eMEHTOB conepkaHHs MW TpeOOBaHMM K YpPOBHIO IOATOTOBKH
BBIIIYCKHUKOB ~ 00pa30BaTEJIbHbIX  OpraHM3aluil Juis NPOBENEHUS  €IUHOTO
rOCy/JapCTBEHHOI'O  JK3aM€Ha, JEMOHCTPALIMOHHBIM  BapHaHT  KOHTPOJBbHBIX
M3MEPUTENIBHBIX MAaTE€pUaloB €IUHOTO TIOCyJIapCTBEHHOro »jsk3ameHa 2020r. u
crieun(uKausl KOHTPOJIBHBIX M3MEPUTENbHBIX MaTepuajoB i nposeneHus EID
B 2020 1.

Kenaem ycnexa Ha 3k3ameHe!
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