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PEKOMEH/JIA LM 10 TIOJArOTOBKE
K EJMHOMY I'OCYJAAPCTBEHHOMY YK3AMEHY 2011T.

OxzaMeHauuoHHbd Bapuant EI'D no ¢usuxe B 2011 r. cocrour
13 35 saganumi, U3 Hux 25 3aganuii ¢ BEIOOPOM OTBeTa, 4 3a4aHMA C
KpaTKiM OTBETOM U 6 3aJaHuii ¢ pa3BepHYThIM OoTBeTOM. OOmmee Bpe-
M BHITOJHEHHA 3K3aMEHALMOHHON paboThl — 210 MuHYyT MM 3,5 ya-
ca. MakcumanbHbIi nIepBHYHBINA Oa1i 3a BBIITOJHCHHE BCEX 3aJaHHUit
paboTsl — 51 6amn. '

ConepskaHne 5x3aMEHALMOHHON pabOoTBI ONMPEAESTIACTCS HAa OCHOBE
BCEX TPEX CTAHIAAPTOB 0 (M3HKE. CTAHAAPTA OCHOBHOTO 001mero oopazo-
BaHMs W CTAH/apTA CPEAHCTo (MOTHOTO0) 00uero obpasosaHust, 6a30BbIi U
npodunbHeii ypoBHH. Koaugukatop, Ha OCHOBAHHM KOTOPOTO- KOHCT-
PYMPYIOTCSl KOHTPOJIBHBIC H3MEPHTC/IbHBIE MATEPUATIbI COCTOMT M3 JABYX
H9aCTEH: MEPBBIN pa3fel BKTHOYACT BJEMEHTHI CONCP)KAHNS, 4 BTOPOH —
TpeOOBaHM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, OCBOSHHE KOTOPbIX
MPOBEPSIETCS HA €IVHOM TOCYAAPCTBCHHOM 3K3ameHe mo ¢msuxe. O6¢
4aCTH KOM(UKATOpa NOTHOCTHIO OTBEYAIOT COAEPIKAHMIO CTAHAAPTOB.

Kaxapiii BappanT 3k3aMCHALMOHHOW pabOTH! BKJIIOYMACT 3aiaHuUA
N0 BCCM OCHOBHBIM COJICPIKATC/IbHbIM pa3aenaM Kypca ¢uzuku:

1) «Mecxanuka» (kMHeMaTHKa, JUHAMWKA, CTATHKA, 3aKOHBI COXpa-
HECHHUA B MEXAHHKE, MEXaHUUECKHE KOIEOAHNT U BOJIHBI);

2) «MonekynapHas ¢puzuka. TepMoaMHAMUKAY),

3) «JaeKTpoIMHAMHKA» (3JICKTPOCTATHKA, MOCTOSHHBIH TOK, Mar-
HHUTHOE IIONIe, IEKTPOMArHATHAs WHIYKLWS, ICKTPOMArHUTHBIC
KOJIeOaHMsI ¥ BOJIHBI, ONITUKA),

4) «KsanroBas ¢uzuka» (aaementrst  CTO, kopmyckysipHO-
BOJIHOBOM AyanusM, Qu3HKa aroMa, pusnka aTOMHOTO £apa).

B KOHTPONBHO-U3MCPUTENBHBIX MAaTCpUAIaX MPEACTABICHB 3a1a-
HUS Pa3sHOTO YPOBHS CJIOKHOCTH: 0a30BOr0, MOBBILIEHHOTO U BBICOKO-
ro. 3agaHus 6a30BOro YpOBHA COACPKATCA B IEPBOH M BTOPOH HACTAX
paboTel. DTO MPOCTHIC 3aJaHMs, MPOBEPAIONIME YCBOECHHE Hambo.1ee
BKHBIX (PH3MYECKUX TOHATUI W 3aKOHOB. 3aJaHHs MOBBILICHHOTO
YPOBHA DPAcHpeiesICHbl MEXKIy NCPBOH M BTOPO# uacTaMu paboThl.
OHHU DPOBEPSIOT YMEHUE HCIIO;1b30BaTh H3YUCHHBIE MOHATHS M 3aKO-
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HBI AJ14 aHAJIH3a JOCTATOYHO CIOMKHBIX MPOLIECCOB, a TAKXKE MPOBEPsi-
0T YMCHUC pEIIaTh 3aJa4yd HAa NPHMEHEHHE OJHOTO-ABYX 3aKOHOB
(popmyn) mo kakoH-muOO U3 TEM WKONBLHOrO Kypca Gusuku. 3ananus
YacTH 3 MPOBEPAIOT YMEHHUC HMCTIOAb30BaTh 3aKOHBI H TCOPHHU (DU3MKH
B M3MEHEHHOH WM HOBOM CHTyauuH. BbIMOJHEHHE TakUX 3aJaHUMN
TpeOyeT NMpUMEHEHH 3HAHUH cpa3dy M3 ABYX-TpPeX pa3aeioB ¢uznkw,
T.€. BBICOKOI'O YPOBHS NOJArOTOBKM IIKOJBHHMKOB. BCcero Ha kakmbiid
BapuaHT npuxoautcd mo 10 3azau, U3 KOTOPHIX OAHA KaueCTBEHHAs
3a7a4a, 5 pacyEeTHBIX 3aJa4 C Pa3BCPHYTHIM OTBETOM BBICOKOTO YPOB-
Hi CNOYKHOCTH M 4 PACHYETHBIX 33]a4/ HOBHIIIEHHOTO YPOBHA CIIOKHO-
CTH B I€pBOii yacTy paboTsl.

Yacte 1 cogepsxut 25 3aganmii (A1-A25) ¢ Beibopom orsera. K
KaKAOMY 3aaHHMIO JaHO 4 BapmaHTa OTBETA, U3 KOTOPBIX BCPCH TOSIb-
k0 oauH. Ilpu 3TOM mepBbic CeMb 3a4aHUil MPOBEPSIOT BOMPOCHI MC-
xanuku (A1-A6 — 6a3o0Boro ypoBHs, A7 — NOBBILICHHOTO YPOBHA).
Creayromue matb 3ananuii (A9-A12) HanpaBieHsl Ha MPOBCPKY OC-
HOBHBIX 3JIEMEHTOB MOJIEKYJIIPHO-KMHETHYECKOH TEOPUH U TEPMOIH-
Haviuku. M3 Hux aume ogno (A12) ocymecTBaseT KOHTPOJIb Ha I0-
BBILICHHOM YPOBHE CIIOXHOCTH, a OCTalbHBiE — Ha 0a30BOM. 3arem
uaer onok samannit (A13-A19) no saexkTpoguHAMHKE, KOTOPHIH 3a-
TparuBacT pa3jIMYHBIE TEMBI OTOTO pasjeiia, U 34ech IMocleaHee 3aa-
HHUC TaKXKE NMOBBIIIEHHOTO ypoBHi. Borpocst A20-A23 xoHTpomupy-
101 aneMenTs CTO, kBaHTOBYIO M aToMHYIO du3nky. Cpean HUX oauH
BOIIPOC HA HOBBIMIEHHOM YPOBHE.

3aganust ¢ BHIOOPOM OTBCTA OYCHB Pa3HOOOPA3HBI MO COAEpIKa-
HHIO, HO OAHOTHIHBL (opme mpeactapnenus. Bee oHu coctosr us
TEKCTA 3aJaHUA U YETHIPEX OTBCTOB.

Ilpumep 1

B yenu, cxema xomopoii usobpadicena na
PUCYHKE, CONPOMUBLEHUE KANHCOO20 pPe3uUc-
mopa pasno 3 Om. Haiidume obujee conpo- g f
muenenue yenu.

1) 12 Om 2)7,50m 3)50m 4) 4 Om




MHoraa BeTpeuaroTcs 3aJaHus, B KOTOPHIX IIPEANAracTcs BbI-
Oparp mpaBu/IbHBIC yTBEpXKACHUA. B 3TOM ciyuac ¢opmynupyroTcs
TPH YTBEPXKACHWA, 2 JUCTPAKTOPHI MPEACTaBIsAIOT coOoH BHIOOP pas-
THYHBIX coveTaHui u3 OykB, 0003HAUAIOLMX KAXKJA0E M3 YTBEPXKIC-
HUH.

IIpumep 2

Ilpu pomospgpexme maxcumanvHas rkunemuueckaa snepeus omo-
INEKMPOIOB, BbIOUBAEMBIX U3 MEMANLId, 3ABUCUN OM

A) wacmomwl nadarowe2o ceema

b) unmencuenocmu nadarowezo ceema

B) pabomb! 8bixo0a 31ekmpoHO8 U3 Memania

Kaxoe(ue) uz ymeepcoenui npaguivbHo(st)?

1) momkob 2) Aub 3) AuB 4) A,buB

Cpeau 3amanuii ¢ BEIOOPOM OTBETA BCTPEHAIOTCS KAaK COBCCM HPO-
CThIE, PACCYMTAHHBIC HA NPOBCPKY OTAC/BHBIX (HOPMYIT WK OTTPEACICHUIA
(mprMep 3), Tak M ZOCTATOUHO TPYAHbIE PACUETHBIC 3amauM (prMep 4).

Ipumep 3

Ilepuoo nonypacnhaoa sdep amomos padona 2L

gc Rn cocmagisiem 39 c

Bmo o3nauaem, umo

1) 3a 3,9 c amommbiti Homep Kad 0020 A0pa 2};2}{,1 VMEHbUUMCS BOBOE

2) nonosuna ucxodnozo 6onvuozo xonuuecmea s0ep *Rn pacna-

oemcsiza 3,9 ¢

3) oono aopo zéan pacnadaemcs kaxcowie 3,9 ¢
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4) ece usnauanvHo umesuuecs A0pa >y

Rn pacnaoymcasa 7,8 ¢



['py3, nexauii Ha cTOsIE, CBA3aH JICTKOH Hepac-
TSDKUMOH HMTBIO, IICPeOPOLICHHOM 4epe3 Muc-
amsHBIf  On0K, ¢ rpy3om Maccoit 0,25 kr. Ha
d  TEpBBII IPy3 OEHCTBYET TOPU3OHTAIBHAA IIO-
crosHHas cwia F, pasat 9 H (cM. pucyHoKk).
Bropoit rpy3 Hauan gBHrateCs ¢ yCKOPEHHMEM
2 M/c’, HanpaBneHHbIM BBepX. TpeHHEM MeXIy
IPY30M H NOBEPXHOCTBHIO CTONA MpeHeOpeHsb.

Kaxosa macca niepeoro rpy3a?
1) 10xe 2 15k 3) 25ke 4 30xe

IIpu nomomu 3aaaHMii ¢ BLIOOPOM OTBETA MPOBEPSETCS JOCTATOMHO
WHMPOKMI COCKTP YMEHMM: NOHMMAHHME CMBIC/IA MOJC/ICH, BIaJIcHUE OC-
HOBHBIMH ONpPEACICHUSIMI (U3HHMECKUX BEIMMUH, OOBICHCHUEC Pa3nnd-
HBIX SBJICHUI, IPUMEHEHHE 3aKOHOB [UIS aHATH3A MPOIIECCOB HA KAuecT-
BEHHOM H Pacu4CTHOM YPOBHC U T.4. (ieaycT OTMETUTS, YTO B 3aAaHMSX
nepBoi YacTi paboThl MCMOMb3YIOTCS Pa3IMYHbIE CHIOCOObI MOJAYH HH-
¢opmarmu: GopMyITEL, CXCMBI, PUCYHKH, rpaduks (cM. mpuMepbl 3-5).

Ilpumep 3

Bewecmeo maccoii m naxooumcs 6 meéepoom cocmosanuu. K nemy npu
nocmosunot memnepamype 1' noogooam xonusecmeo meniomst (), u
01O nepexooum & dcuokoe cocmoanue. Ilo xaxot popmyne moxcHo
paccyumamas yoensHyI0 meniomy niaenenus eeuecmea’

1) Q2 2) % 3 Q-m 4 Qm-T

m-T



Ilpumep 4
Ha pucyuke noxazanvl 0sa cnocoba epawjenusi pamku 8 00HOPOOHOM
mazHumnom none. Tox e pamxe

.a)&.- ES—

YVYVYY

1) eo3nuxaem & oboux cayuasx

2} He 803HUKACM HU 8 OOHOM U3 CY4des
3) eo3HuKaem MONLKO 8 NEPeOM cayHae
4) eosnuxaem monvko 80 6mMopom ciyuae

IIpumep 5 i MA

Ha pucynke npueeden epadhux 5

3a6UCUMOCIU  CUAbL  MOKA Om

apemenu @ KonebamenbHOM KOH- 0 ] 5 6 I, MKC
mype ¢ nocie008amenvho GKIIO- =3

YEHHBIMU KOHOEHCAMOPOM U Kd-

mywxoun, unoykmuenocmes xomopoi paena 0,2 I'n. Maxcumanvnoe
3HAYEeHUe IHEPSUU INEKMPUHECKOS0 NOSL KOHOEHCAmOopa PasHo

1) 2510°% T 2) 510w 3) 510%wc  4) 107 JIxc

Kpomc Toro B KOHTpO:IbHBIX M3MEpUTEIBHBIX Matepuanax EI'D
no ¢u3MKe HCHONb3yIOTCs $oTorpaduu peanbHbIX SKCHEPHUMEHTANb-
HBIX YCTaHOBOK. 3a4aHus ¢ GoTorpadus MM MOTYT BCTPEUATHCA B JIO-
6oit uactu paboTbl. Kak mpaBuiio, B 3THX CJIyHasx HEOOXOUMO YMETb
y3HaBaTh W300paskeHHBIE Ha doTorpaduu U3MepUTE TbHBIC TPUOOPHI U
060pyA0BAHHE; A TAKOKE NPABUIBHO CHUMATb MOKA3aHUS U3IMCPHTE b~
HbIX MpUOOPOB (IMHEHKa, MEpHas JIEHTA, TPAHCHIOPTUP, AMHAMOMETP,
MEH3YpPKa, CEKYHIOMEpP JJICKTPOHHBIA, amrcpMeTp, BOMLTMCTp, Ma-
HoMeTp, OapomeTp ObITOBOI U Ap.).



TIpumep 6

Ha domoepagpuu - snexmpuyeckasn yens. [Toxazanus exnrouennozo 6

yens amnepmempa Oanvl 8 AMNEPAX.

Kakoe nanpsicenue nokaxcem u0eansHolil 8016mMMemp, ecau e20 noo-
KAouUmy napanneasio pesucmopy 3 Om?
1) 08B 2) 1,6B 3) 24B 4) 488B

JlBa mocneanux 3amanus nepsoil vactu (A24 u A25) nposepsroT
METOJ0;IOTMYECKMC YMEHUS: KOHCTPYMPOBATh JKCICPUMEHTANBHYIO
YCTaHOBKY MCXOAd ¥3 (pOPMYIIHPOBKU THIIOTE3bl ONBbITA, AHATUZHPO-
BaTh PE3yJIbTATHl SKCICPUMEHTAIbHBIX HCCICAOBAHUH, BBHIPAKECHHBIX
B BuAe Tabauusl wiu rpaduka, a TAOKE CTPOUTH FpadUKH M JENaTh
BBHIBOAHI 110 pe3ysbTaraM dkcriepumenTa. [loxbop 3aganuit ang stux
AMHUE OCYMIECTBIIICS MCXO0AS M3 HEOOXOIMMOCTH IPOBEPKH B JaH-
HOM CEpMY BapHaHTOB OXHOIO BHJA JNESTEIbHOCTH U, COOTBETCTBEHHO,
HE3aBHUCHMO OT TeMATHUCCKOM MPUHAICKHOCTH KOHKPETHOTO 33JaHH.

3agaHui Takoro THUMA WCHOJB3YIOTCA B BapHAHTaxX NWIIb TPETHH
roJ ¥ WX SBHO HEJOCTaTOYHO B THMNOBbIX 3ajavyHukax. [Ipumeps! Ta-
KUX 3a7aHuil 0a30BOTO H IOBBIIICHHOTO YPOBHEH CIIOXKHOCTH NMPHBE-
JIEHBI HIDKC.



Hpumep 7

IIpogoonuxu uzzomoenenvi u3 00H020 U Moo dce mamepuana. Kaxyro
napy npoBoOHUKOB HYICHO 8b1Opame, Ymobvl HA onbime OOHAPYICUMb
3a8UCUMOCIMb CONPOMUBAEHUS NPOBONIOKU Om ee Ouamempa?

Ilpumep 8

B nabopamopuu uccredosanace 3asucumocms HanpsidceHus Ha o06-
KIA0Kax KOHOeHcamopa om 3apsoa smo20 konoencamopa. Pesyno-
mambul uzmMepeHuii npedcmaeneHvt € mabuye.

q, mxKn 0,1 0,2 0,3 0,4 05
U, kB 0,5 1,5 3,0 35 38

Hoepewnocmu usmepenuti geaunun q u U paensnuce coomeem-
cmeenno 0,05 mxKn u 0,25 xB. Emxocms konoeHcamopa npumepHo
pasHa

1) 250 n® 2) 101D 3) 100 n® 4) 750 mx®

Ipumep 9

Ha pucynxe noxazanwi pe3ynomamer usmepenus 0aeneHuss ROCMOsH-
HOM MACChbl PA3PEHCEHHO20 2a3a NPYU NOBLIUEHUU €20 MeMNnepamypol.
Hoepewnocms usmepenus memnepamypor AT = + 10 K, oasrenus
Ap = + 2-10° Ma. T'as 3anumaem cocyd obvemom 5 1. Yemy pagHo
uucno moneii 2asa?
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Bo Bropoit yacti paboThl COACPKUTCS HCTHIPC 33JaHUS C KpaT-
kuM oTBeTOM. 3aganus Bl u B3 — 3aganus 6a30Boro ypoBHs CI0XHO-
cri, a B2 u B4 - nossiennoro. Ko sceM atiM 3amanusaM HeoOXoau-
MO HpPHBECTH OTBET B BUAE Habopa mmdp. Temarmucckas mpUHALICK-
HOCTB THX 33JaHUI MOXET ObITh PA3IUHA A7 PA3HBIX [UIAHOB TECTA.

B 3aganusax Bl u B2 onuceiBactes xaxoe-nmubo ¢GH3HMUECKOE AB-
NEHUC WM MPOLECC U CHPALIUBACTCH 00 M3MCHEHHMM PasMMUYHBIX (U-
3MYECKHX BEIWMHH. 34€Ch HYXKHO MOMHHUTb, 4TO UMdpbl B OTBET MO-
I'yYT HOBTOPATHCS (CM. puMep 9).

Tlpumep 9

Hoeanvnoit 0onoamomuviit 2az nepexo-
oum u3 cocmosHus 1 8 cocmosnue 2 (cm. 1-
ouazpammy). Macca zaza ne mensemes.
Karx eeoym cebs Oaenenue, 06vem u V"
BHYMPEHHAS IHEP2USL 8 X0O€ YKA3AHHOZ0 2
Ha Juazpamme npoyecca? I
s kasxcoou eenuvunbl onpedenume co-
OmMeemMCmeYIoWULi XapaKmep U3MeHeHUs.:
1)  yseauuunoco

2)  ymeHbUUTOCD
3)  ne uzmenunocw

10



3anuwume & mabauyy evibpanHvie Yyu@psl 0N KAXCOOH Pu3U4ecKol
geauyunsl. [Jugppvr 8 omeeme mozym noemopsamecs.

oaenenue 2asa obvem zaza - | GHYMPEHHSAS SHEPIUs

3aganus B3 u B4 asnstorcs 3aaHHIMH HA COOTBETCTBHE, €
B IIPABOM CTOJIOLIC HCIIOIBL3YCTCS ABA JJIEMEHTA, 4 BO BTOPOM — YETHI-
pe. ITH 331aHUS MPOBCPSIOT 3HAHUE (GOPMYIT, ONMPEACICHHIA, 3aKOHOB,
OpUHLUIa AedicTBuii mpubopoB unm ycrpoiicts U T.. U3 uetwipex
MPEAI0XKCHHBIX OTBCTOB HY>KHO BBIOpaTh JBa H HOBTOPOB 34€Ch ObITH
HC MOXCT. Hiske mpuBeeH mpUMep TAKOTO 33JaHMUS.

Hpumep 10
Yemanoeume coomeememene mexncoy gpuzuyeckumu a61eHuUAMU U Npu-
bopamu, 8 KOMOPBIX UCNOABLIVIOMCA UNU HAOHOOAIOMCS IMU AGNEHUS.

OU3HYECKHUE SABJIEHHST IIPUEOP
A) Honuszayus caza 1) Luppaxyuonnas pewemxa
b)  Jlunetiuamolii cnexmp 2) [lpoceemnennpiii 06vexkmue

3) Cuemuux l'eiicepa
4) Ilpusmenusiii cnexmpockon

3anuwmume 6 mabauyy evibpanivle Yuhpol O KANCO020 Pu3U1ECK020
A6NEHUA.

B tpetbeii yactu paboter mectb 3aganuil (C1-C6) ¢ passcpHy-
M oTBeTOM: C2 — 33gaua no mexaduke, C3 — no MKT u tepmoau-
mavuke, C4 u C5 — no aackrpogunamuke, C6 — no KBaHTOBOH 1
aTroMHO# Qusmke. 3aaaHus C pasBEPHYTHIM OTBETOM OLICHHMBACTCS
JBYMS 3KCIEPTAMHU € YYETOM NMPABKIILHOCTH U MO, THOTHI OTBCTA.

Il



3ananue Cl — xauecTBeHHBIH BOMpoc, TpeOyolumit noapodHOro
oOpsacHeHUs win obocHoBaHwms. Ilpu BeImONHEHMM 3TOrO 3amaHUA
HY>KHO TIOMHUTB O HEOOXOJUMOCTH MHOAPOOHOro U OOOCHOBAHHOIO
oTBeTa. B KpuTEpHAX OLEHKM TpeOOBaHUA K MOJNHOMY MMPABUILHOMY
PELICHHIO BKJIIOYAIOT O0sA3aTeNIPHOE YykasaHWE Ha (H3UUCCKOE SBIIC-
HHE, O KOTOPOM MJAET peyb B 3a1aHuM (Ero Hy>KHO y3HaTh M Ha3BaTh), U
JOTHYECKU BBICTPOCHHYIO LEMOYKY pacCyICHWH, NpHBOIAMIUX K
BEpPHOMY OTBETy. Hipke mpuBeIeHBI THMIOBBIC KPUTEPHM OLICHKU BbI-
no;iHeHus 3aaanui Cl.

Kputcpum OLIEHKH BBHIIOTHECHUS 3a0aHHA bannsr
[IpuBeacHO MONHOC TPABHILHOE PELIEHHE, BKIIOYANOLIEE 3
MpaBHIbHBIA OTBET (B AAHHOM CIIy4ae — ...), U MOJIHOE Bep-

Hoe 00bsiCHEHHE (B JAHHOM CJIyvae — ..) ¢ YKa3aHHEM Ha-
On101aeMBIX SIBJICHHH M 3aKOHOB (B JAHHOM ClTydae — ...).
[IpuBeacHO pelncHKE M JaH BCPHBI OTBET, HO MMEETCSH 2

OJIMH U3 CJIEAYIOLIUX HCIOCTATKOB!
— B o0macrenun coaepikarcs Mumb o0mue paccyXacHus
6c¢3 MpHBA3KK K KOHKPCTHOH CHUTYyalMH 33aJa4H, XOTA yKa-
3aHbI BCE HEOOXO0AUMble (PU3HUECKHE SIBICHUS U 3AKOHBI.
N
— Paccy»xaeHus, NpUBOAS;IOUE K OTBETY, MPCACTABICHBI HE
B MO;THOM 00BEME UMM B HUX COAEPAATCS JTOTUYCCKUC HE-
JOUETHI. :
Wi
— Ykazanbl HC BCC (U3UUECKUE SBJICHUS M 3aKOHbI, HEOO-
XOAWUMBIE JJIs TIOSTHOTO TIPABH;IBHOTO PCIICHHUA.

[NpeacraBneHs! 3aMMcH, COOTBETCTBYIOIIME OIHOMY U3 CliC- 1
JYIOLIMX CITyYaes: ’
— IlpuBcaeHsl paccy>kACHUs C YKasaHUCM Ha PU3HMUECKHE
ABJICHUA Y 3aKOHbBI, HO JaH HCBCPHbIM MM HEMOJIHBIA OT-
BET.

12004
~ IpuBeaeHbI pacCy>kIcHUs C YKa3aHHUCM HA (U3MHECKUC
SIBJICHHS M 3aKOHBI, HO OTBET HE AaH.
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YKa3aHHBIM KPHUTEPHAM BEICTABJICHHA OLEHOK B |, 2, 3
6anna.

Kputepun olcHKH BBINOTHEHHS 3aJaHUs Bbanibr
nin
— IlpeacrasieH To:16K0 MpaBUIBHBIA OTBET Oe3 0OOCHOBa-
HHH.
Bce ciyuan pelieHHs1, KOTOPbIC HE COOTBETCTBYIOT BBILIE- 0

PacucTHpic 3a1a4u ¢ pa3BCPHYTHIM OTBETOM TAKXKE OLICHUBAIOTCS
no 0OOOLIEHHOM CHUCTEME, KOTOpash CTPOMTCH HCXOAS M3 OMUCAHUS
MOJIHOTO MPABWIBHOTO PEUIeHMs (3amHCh UCXONHBIX YpPaBHCHHIA, Ma-
TEMaTHdeckue mpeoOpa3oBaHMA, MOMYyHSHHE YHMCICHHOTO OTBETA).

Hroke mpuseaeHa cucrema ouenuBanus 3aganuii C2-C6.

KpHTCpI/II/I OUCHKM BBINOJHCHUA 33 1aHHs

Bannm

IlpuBeaeHO NOMHOE NpPaBUIIPHOC PELICHUC, BKIIOYAIOLIEC
CJACAYOLLHE DEMCHTBI:

1) npasunsHO 3amucanbl GOPMYJTHI, BEIPKAIOIIUE (Pr3mde-
CKM€ 3aKOHBI, IPUMEHCHHE KOTOPHIX HEOOXOAMMO Ansl pe-
INCHUA 334a44 BbIOPaHHBIM CIIOCOOOM (B JAHHOM PELUCHHH
— )

2) npoBCAEHBI HCOOXOAMMBIC MaTCMaTHYECKHE Mpeodpazo-
BAHHUA U PAciCTHI, MPUBOJAUINE K MPABHJIBHOMY Y¥CIIOBOMY
OTBETY, U IpeiacTasieH oTseT. Ilpu aTom nomyckaercs pe-
meHne "'no yactam" (C IPOMCIKYTOUHBIMH BbIYHCIICHUSIMH).

[peacrasncuHoe pericHue comepkuT m.]1 momHOTO perme-
HMS, HO HMMEET OJMH U3 CICAYIOIMX HCAOCTATKOB!
- B He0oOX0AMMBIX MATCMATHYECKHX MPECOOPA30BAHMAX MU
BBIMHCIICHHAX AOMYLIEHA omunbKa.

4mi4!
— Heobxoanmele mateMaTHUeCKMe MpeoOpa3oOBaHHA U Bbi-
YHCIEHHMs TOTHYECKU BEPHbL, HE COACP)KAT OLIMOOK, HO HC
3aKOHYEHBI.

58)151
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Kpmepml OLICHKH BBINTOJHCHHUA 3aJaHH

bamnin

— He npeacrasnensl npeobpa3osaHus, NMPUBOASINHE K OT-
BETY, HO 3anMCaH NPaBUNBHBIN YUCIOBOM OTBET WM OTBET
B 00LICM BHE.

150151
— Pcimenue coaepxut omuOKYy B HEOOXOAUMBIX MaTeMaTH-
4ECKUX NpeoOpas’oBaHMAX W HC JAOBCACHO A0 “HCIOBOTO
OTBETA.

INpeacTaBneHsl 3amicH, COOTBCTCTBYIOIIHE OAHOMY H3 Cle-
JYIOMUX CTY4YacB:

—Ilpencrasnensl TO:ABKO TMONOXKEHUA U (GOPMYJIBI, BHIpa-
KAOLKUC (PUMUECKHE 3aKOHBI, MPHUMCHEHHE KOTOPBIX He-
00x0aMMO 1719 petneHus 3anaqm, 6e3 kakux-1udo mpeobpa-
30BaHMI ¢ MX HCMOTb30BAHUCM, HANMPABICHHBIX HA pelme-
HHE 33]a4H, U OTBETA.

120)171
—~ B pemennn orcyrersyer OJTHA u3 ucxoausix popmyi,
HeoOxoauMas 11 PEIICHMA 33d1a4d (MM YTBEPXKICHHE,
JeXalnce B OCHOBE PELICHUS), HO NPUCYTCTBYIOT JIOTHYe-
CKM BCpHBIC Ipeobpa3oBanus ¢ umeromumucs GopMyamy,
HaIpaBICHHbBIE HA PEUICHHC 3a1a4H.

10151
—B O/IHOM u3 ucxommeix ¢opMyl, HCOGXOAMMBIX /s
pemeHus 3a1aqM (WIM YTBEPHKICHMH, JIEKALIEM B OCHOBE
peIeHus), AOMyIEeHa omHOKa, HO MPUCYTCTBYIOT JIOTHYe-
CKM BEpHBIC NMpeodpas3oBaHus ¢ umeromumMucs GopMyaamH,
HaNpaBlICHHbIC HA PEIICHNUE 3a4a4H.

Bce crryuan pemnenusi, KOTOpble HE COOTBETCTBYIOT BBILIE-
VKa3aHHbIM KPUTEPHSIM BBICTABJICHHWA OLECHOK B 1, 2, 3
baria.

Ecin B ycnoBum 3amaum He COACPIKUTCA HHMCIOBBIX AAHHBIX, TO
CHUMAIOTCH TPcOOBAaHMA, OTHOCAIOMECS K MOJYUCHHIO YMCICHHOrO
oteeta. Ecin B 33aj7auec HY>XHO OMpPEAETHUTL UCXOAHBIE JAHHBIE O
rpaduxy, pUCYHKY, TabiMIC, U 31CCh AOMyLIECHA OMHOKa, TO OLICHKA
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TakoKe cHikacTca Ha 1 Gann. BHUMAaTensHO HY)KHO OTHOCHTHLCH K IC-
penUuChIBAHHIO PCLICHHUS C YCPHOBHKA B 6:1am< OTBCTAa, HU B KOCM
CITy4ac HCJb3s MPOITYCKaTh JIOTHYECKH BAKHBIC LIArM B MaTeMaTHC-
CKHX NMpcoOpa3oBaHUsX, 32 X OTCYTCTBHE MOTYT CHM3HTh Oami.

B KHMMax Bctpeuacrtcs psa 3amad, NpH peUICHHH KOTOPHIX 00s13a-
TCJIBHO HaauuuMcC pUCcyHKa. (Hampumep, rmo reoMeTpudecKoi ONTHKE,
A€ PUCYHOK TIOSICHAET XOA Jy4eH M BBEICHHBIC ODO3HAUCHUS BEJIU-
uypH), B 2TOM Cciayuac B KpMUTCPUH [OJTHOrO INMPaBUILHOTO PCLICHMS
BBOAMTCH YCJIOBHE HalIMYME PHUCYHKa, a €ro OTCYTCTBHE B pabote
OpPHBOJUT K CHIDKEHHIO OLicHKU Ha 1 Gan.

Obparute BHUMAaHMC HA TO, YTO TPM PEUICHHMH PAcCHUCTHHIX 3aAad
HC/1b35 OTPAHUMUTHCS TO.IBKO 3aIFCHI0O CHCTEMBI YPABHEHHH U OTBE-
TOM B o0wIEM BHIE, mpeHeOperas MaTeMaTHYEeCKUMH BBIKIAAKAMU.
Mozxso BeIOpaTh M0G0 My Th PEILCHMA 3a8a4H, TOJYAC PSLICHUE (IO
JACHCTBIAM» OKa3bIBacTCs 00/i€€ PaLMOHAIBHBIM, YEM BBIBOJ QOLICH
¢dopmynsl. Ecnu B 3aa4e ccTe ykazaHuc Ha HCOOXOAMMOCTb reOMeT-
pudecKuX nNocTpoeHuit unu Bei BBOguTE (U3MMECKUE BCIAUYMHBI,
N0;1b3ysACh COOCTBEHHBIM DUCYHKOM, TO 3TH PUCYHKHM 00s3aTENBHO
JOTKHBI OBITH TPUBEACHBI.

3a BEINO.THEHHE 3a4a4 C Pa3BEPHYTHIM OTBETOM MOXKHO MONYYHUTh
B 3aBUCHMOCTH OT TIOJTHOTH H NPaBUIBHOCTY pelieHus ot | ao 3 6an-
aos. [lostoMy B ciryuae, ec:au peImeHde 3a7adM HE BHIMONHSIETCA A0
KOHIA B CHTy BO3HHUKIIMX TPYAHOCTCH, ET0 BCE paBHO HEOOXOAMMO
3anycath B OJMaHK OTBETA, NOCKOIBKY ¢CTh BCPOSATHOCTh MOJNYYCHUS
qacTH 6annos.
* %k
YMeHus jAeath HECNOXKHBIE apU(METHYECKHE BBIYMCIICHUS,
MPEACTABIATh YHMCNA B CTAHAAPTHOM BHJAE U IMPOBOJUTH MaTeMaTHie-
ckue npeobpa3oBaHKsi CHIbHO NMOMOryT BaM npu BBINOJHCHHM TecTa
no Gpu3MKe, MOCKOILKY O0Ee MOJOBHHBI 334aHUH TPeOYIOT 3HAHUI 1O
marematuke. s obnerucHus 6osiee C0XHBIX BBIMHCICHHUN BO BpeMst
3K3aMCHA MO (H3MKE MOXHO IOJTB30BATHCA HEMPOrPaMMHPYEMBIM
kanpkyasTopoM. [Ipu moaroToBke k sk3ameHy BoiOepure cebe Kamb-
KV.IATOp, B KOTOPOM €CTh HE TOJIBKO BCE apHPMETHUECKUE ACHCTBHA,
OTEpaIvy BO3BCACHUA B KBAIpaT M H3BICYCHNS KBAAPATHOTO KOPHI,
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HO U OMEPALMHU BBIUUCICHUS TPUTOHOMCTpHUECKMX (QyHKIMH (CHHYC,

KOCHHYC, TAHT€HC).

Ilpu mpoBemeHMM pacdcTOB B 3aJaHMAX BCEX HacTeil pabOThI
AOCTATOYHO HacCTO HY>XHO MCIIOJIb30BaTh pasiMyHbe PU3HMYCCKUE MO-
crosHubie. Kak mpaBmio, Mx 3HaYCHHS HE yKa3bIBACTCA B TEKCTE 3a-
JAHUs, 3 MPUBOAATCA B CIICLHMABHBIX CAPABOYHBIX Tabnuuax B Ha4a-
e K&KAOro BapHaHTa. 3alliCh NOCTOSHHBIX BEJIMMHH (B CPABOYHBIX
JaHHBIX K BAPUAHTY) IPUBEACHA B TEX WM MHBIX MPHOIIDKSHIAX (KaK
NpaBHJI0, HCXOOA U3 COOOPaKEHHH YMEHBIICHHS CIOKHOCTH BbIYHC-
enmit). Hampumep, yckopenne cBo6oaHoro magenus g=10 m/c’, a He
9,8 M/c*. Bce OTBETHI B TECTE BBIMHGICHBI C YIETOM TAKHX OKpYIWie-
HHIH.

Bo uzbe)xaHue NMUIDHUX apUPMETHYECKHUX TPYAHOCTEH U OIIHU-
60K Hy»XHO obecneunTh ceOc HCKOTOPYIO TPSHHPOBKY B MCIIONb30Ba-
HHH CHPABOYHLIX MaTEpUaloOB M NMPOBEICHUH PacdeTOB C OKPYTJICHHEM
BEJIHUMH.

% %k ok
I[Tpu noaroroske k caaye EI'D HcoOx0auMO NMOMHUTE, YTO ycmexX

BBIMOTHEHUS TECTA 3aBUCHT HE TOIbKO OT MPOYHOCTH U ITyOHHbI 3HA-

HUH 10 (PH3HKE, HO U OT IICHXOJIOMMYCCKHUX aCIeKTOB FOTOBHOCTH Bbi-

MyCKHUKOB K 3TOMY HUTOTOBOMY HCIBITAHHIO. 34ECh MOXHO MOPCKO-

MEHA0BaTh OOpaTHTh BHUMAHUC HA CIICAYIOLINE MOMEHTBI.

1) Tecr no pusuke sknogacT B ceOst TPU THIA 3aJaHHI C Pa3HBIMHU
¢opmamu 3ammcH OTBCTOB: ¢ BbIOOpOM oTBeTa (3amuch X B OnaH-
K€), ¢ KpaTKMM OTBCTOM (3amMCh YHCNA B COOTBETCTBYIOIIEM
Mecte OnaHka) M ¢ Pa3sBCPHYTBIM OTBETOM (3alKCh TMOJHOTO pe-
meHug). B mpouecce moaroToBky K 3K3aMEHY HEO0OXO0JuMO Opc-
AOCTaBMTb YYAaIMMMCS BO3MOXHOCTb HEOAHOKPATHO BBINOIHATDH
tectet B ¢opme EI'D ¢ 3anmmchio pe3ynpTaroB B aHAJIOTHYHBIC
Onanku oTBeTOB. LIIKONBHUKM JOMKHBI HAYYHUTHCA, HAOPUMCP,
pcHIaTh Ha YEPHOBUKC 3aJa4M YACTH 2, HE TPATA BpeMs HA IJHII-
Hue 3amucu. B aToM cnyuac Ha 3x3aMeHE BBHIITYCKHHKH, XOpOLOO
3HaKoMpie ¢ (OpMOIA TecTa, He OYAYT TpaTUTh BpEMA HA YTCHME
MHCTPYKIMH HIH JOIYCKATh OMIHOKK NPH MEPEHECEHHH OTBCTOB
B COOTBETCTBYOLIHE OJIAHKH.
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2)

3)

4)

Tecr EI'3 no ¢usuxe umeer Gonpimoif 06beM U paccudTaH Ha
BBIITOJIHEHHE B TeUeHHE 3,5 yacoB. O4eHb BAXKHO HAYUMTLCH IIpa-
BIJIBHO paclpeleliaTh BpeMsl Ha Sk3ameHe. JKenarensHo cHavama
BBIIIOJTHUTD BCE T€ 3aNaHNA, KOTOPHIE AN AAHHOTO TECTHPYEMOTO
SBTAIOTCA NETKUMH WIH 3HAKOMBIMH, a UL 9TOTO HEOOXOAMMO
HAY4HTBCA TPOIMYCKATh TPYJHBIC 3aJaHus. 3aTeM, B OCTaBLIEECH
BpEMSI, MO>KHO BEPHYTBCS K BHIMIOTHEHMIO 00s1ee TPYAHBIX 3a1a-
HUH, 2 B KOHUE 00A3aTENBHO OCTaBUTh BpeMs Ha OBICTPYIO IIPO-
BEpKy Bceii paboThl Ha NPEAMET HPABIIBHOCTH 3alUCH OTBETOB B
COOTBETCTBYIOWIME O:1aHKH.

Ilpwn BeINONHCHUY 3a4aHMi ¢ BLIOOPOM OTBETA HEOOXOAMMO BHH-
MarejIbHO JOYMTHIBATh IO KOHLA HE TOJBKO TEKCT CaMOro 3aja-
HHS, HO M BCEe OTBETHl K Hemy. [Ipy HEBHUMATCTPHOM YTEHUU
MOXHO TIOMACTBCHA B <JIOBYHIKY» 3HAKOMOH IO IEPBBIM CIIOBAM

- GOPMYJIMPOBKM 33aJaHMs WU, HATPUMEP, YKA3aTh YaCTUYHO BEp-

HBIH OTBET BMECTO CTOAINETO 32 HUM TOTHOCTBIO BEPHOTO OTBETA.
Heobxomumo oco3HaBaTb CBOHM BO3MOMHOCTH MW TOMHHTB, UTO
npu BeimonreHuu Tecta EI'D 11g mosryyeHus Xxopoummx pe3yJibTa-
TOB HEODA3aTENBHO BBHIMONHITH BCC 33/1aHUs, OQHAKO HALO MPEI-
CTaB/LITh ce0C TOT ONTHMATLHEIN HAOOp YuCHa 3afaHMil M3 BCEX
yactell pabOTh, KOTOpHII MPUBCACT K 3ariJIaHUPOBAHHOMY pe-
3yNbTaTy.
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TPEHHPOBOYHBLIE MATEPUAJIBI
IUIA [OATOTOBKH K EJHHOMY
~"OCYJIAPCTBEHHOMY JK3AMEHY

3AJAHMSA, HPOBEPAIOIIME YCBOEHHE
JNEMEHTOB COAEPKAHHA
KOJUDPHKATOPA

Kaxroe 3azaHue COMPOBOXKICHO YKA3aTeIEM YPOBHS MOATOTOBKH,
KoTopoMy cooTsercTByeT 3aaauue (b — 6aszossii, [T — noBbIICHHDIA,
B - BwIcOKMif), u Tuna 3axanus (BO — 3agaHus ¢ BIOOpPOM OTBETA;
K - 3amaHus, B KOTOpHIX TPCOYETCS MONMYy4YUTh KPATKHi OTBCT U 3aIlu-
carp ero B 6mank oreetoB;, P — 3aganusa, Tpebyromme pa3BCpHYTOro
otsera); C — 3amanus Ha cootsercTBue. Tak, HaGop 6yks (I1, BO) me-
PCA 3aJaHMECM O3HA4YaeT, YTO 3ajaHue TpeOyeT yCBOEHHS Kypca Ha
NOBLIIIEHHOM YPOBHE M ABIACTCA 3aAaHNCM C BbIOOPOM OTBETA.

OTBeTH M PELICHMS 3a1aHHII C Pa3BCPHYTHIM OTBCTOM IPHBEACHBI
Ha cTp. 130-151.

1. TEMATHYECKMHA BJIOK «KHHEMATHKA»

1 (b, BO). Ia aBTOMOOMIIst ABIKYTCS 11O IPSIMOI ZOpOTe B OAHOM
HAMpPaBICHHH. OAMH CO CKOPOCThIO 40 KM/4, @ APYroii — CO CKOPOCTbIO
60 xM/u. Ilpu 3TOM OHM

1) cOmkarorcs

2) yaaa10Tes

3) He U3MEHSIIOT PACCTOSHUC APYT OT ApYyTa

4) MmoryT cOmDKATHCA, 8 MOTYT U YAAIATBLCS

18



2 (I1, BO). Jloaka no;pkHa NONacTh Ha MPOTHBOMOJIOXKHBIH 6eper 1o
KpaTyaillmeMy IMyTH B CUCTEME OTCHETa, CBA3aHHOM ¢ GeperoM. Cko-
POCTh TEHYEHHA PEKH U, & CKOPOCTD JOJKH OTHOCHTEIBHO BOABL U>
Monynb ckopocTH TOAKE OTHOCHTEIBHO GEpera npu 3TOM paBeH

Do+u 2)v-u 3) Vol —uf 4) Vo' -u’

3 (b, BO). IlBa aBTOMOOMJISI IBIKYTCS T10 NPMOMY L10CCC: NCPBbII —
CO CKOPOCTBIO v, BTOPOH — CO CKOPOCTBIO (— 3% ). Kakosa ckopocTs
BTOPOrO aBTOMOOHI OTHOCHTE.TLHO IIEPBOro?

n o ) _40 » 20 9 40

4 (b, BO). Touxa ABIKETCS C NOCTOSHHOM MO MOIYJIIO CKOPOCTHIO V
Mo OKPY>XHOCTH paamyca R. Kax H3MEHUTCSA LCHTPOCTPEMHUTEIBHOC
YCKOPEHHE TOYKH, €CJIH €€ CKOPOCTb YBEIHYUTH BIBOE, 8 PAANyC OK-
PY’KHOCTH BJBOE YMEHBIIUTD?

1) ymenbmuTcs B 2 pasza

2) yeenuuuTes B 2 pasa

3) yBemuuuTes B 4 paza

4) yBcanuurcs B 8 pas

5 (b, BO) Ha pucynke npeactaBicH rpadpnk 3aBUCMMOCTH CKOPOC-
TH X aBTOMOOHE OT BpeMmenu t. Hatinure myTsb, mpoiiaeHHsii aBToMO-
OGunem3a S c.

DOm

2)20m

3)30mM v, M/C

4)35m b
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6 (b, BO) Beproner paBHOMEpHO OAHUMACTCS BEPTHKAJILHO BBCPX.
Kaxosa TpaekTopHs ABIDKEHMS TOYKY Ha KOHILIE JIOTIACTH BUHTA BCPTO-
neTa B CUCTCME OTCHETa, CBA3AHHO# ¢ KOPITycOM BepToinera’

1) Touka

2) Ilpsimas

3) Oxpy>xHOCTB

4) BunroBas auHMS

7 (I1, BO). Ha pucynke npusejeH rpapuk 3aBUCMMOCTH POCKLMH
CKOPOCTH T€/Ia OT BPEMEHH.

Uy, m/c j\

15

10T

5 .

0 3

54

-107

Ilpoexims yckopeHMs TENa B MHTEpBAC BpeMcHHM OT 12 10 16 ¢ pea-
cTaBJicHa rpadukoM

D a,, w/c? 2) a,, }yl/cz
5 51
0 OoF————
-5 f,C 5T I, c

2 2

3) a, AM/c 4 ay, p/c
s+ s+
Or———> OF————>
-5 f,c 51 t,c
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8 (IT.C). Ilapuxk OGpoxieH BEpPTHKAILHO BBEPX C HAYANb- y !

HOH CKOpPOCTBIO U (CM. PHCYHOK). YCTAaHOBHTE COOTBET-

CTBHE MEXIy rpadukaMu U (PUINICCKUMH BEIIMIHHAMM,
3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH rpadUKu MOTYT
npeAcTasiaTh (£ — Bpems noneta). K xaxaoi nosuuuu
TIEPBOTO CONIOIA MOAOEPHTE COOTBETCTBY OLLYIO ITO3HLIUIO 0
BTOPOTrO M 3aMUIIUTE B TabiuLy BRIOpaHHbIC MQPHI MO
COOTBETCTBYIOIIMMH OyKBaMH.

<y

I'PAGHIKI OUSNYECKHUE BEJIMYUHLI

A) \ 1) xoopauHara maprka
0 \—; 2) IPOEKIMA CKOPOCTH LIAPHKA

3) MpoeKIIA YCKOPEHH IIApUKA
4) MOZYTH CHIIBI TSKCCTH,
JAeHCTBYIOMMHA Ha INapHK

9 (b, BO). Ilo rpaduky 3aBHCHMOCTH MOAYNIA CKOPOCTH OT BpeMe-
HH, IIPCACTABJICHHOMY Ha PHUCYHKC, OIIPCAC.INTC YCKOPCHUC IMPAMOJIH-
HEHHO JBIDKYINETOCS TEjla B MOMEHT BpeMeHH t = 1 C.

v, m/c A 1) 2 m/c?
o — — 2) 3 Mm/c?
6 | 3) 9 m/c?
3 | 4) 27 m/c?
o S
Cd
0 I 2 3 t,C
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10 (IT, C) Teno 6pocuiu ¢ GankoHa BeprHkaiabHO BBepX. Cuctema
OTCYETa CBs3aHA ¢ NOBEPXHOCTHIO 3emuiu, ocs OX HampasncHa BepTH-
KaJbHO BBEPX. YCTAHOBHTE COOTBETCTBUC MCHIY (PH3NHMCCKUMHU BEIH-
YHHAMH M XapaKTepOM UX HU3MCHEHHS B XOJC MOJIET Tela A0 MOBEPXHO-
cru 3emmu. K kaxaoit nosuumm nepeoro cronbua nogbepuTe COOTBET-
CTBYIOILYIO MO3HLIKKO BTOPOTO H 3aIUITHTE B TaOMHIy BEIOpaHHBIE LHG)-
PHl ITOA COOTBETCTBYFOIRMMH OyKBaMH,

OU3NYECKA 1 BEIMYMHA EJVMHUILIA BEJIMYNHEBI
A) xoopanHara 1) rocTosSHHO BO3pacTaeT
b) mpoekuus BEKTOpa CKOpOCTH 2) NOCTOSIHHO YOLIBAET

B) npoexums BekTOpa yCKOpeHU 3) ocraeTcs HEU3MCHHOM

4) cHaganma BO3pacTacT,
3areM yObIBaCT

A b B

11 (b, BO). Teno 6pomero BeprukansHO BBepX. Yepes 0,5 ¢ mocne
6pocka ero ckopocts 20 M/c. KakoBa HauanbHas ckopocts tena? Co-
NPOTHBICHHCM BO3yXa NpcHeOpeyb.

1) 15 m/c 2) 20.5 m/c 3) 25 m/c 4) 30 m/c

12 (I1, K). Kakoii myTb mpoiiaeT cB0O0IHO MAAAIOMICE TCIO 3a LIEC-
Ty10 cekyHay? v, = 0 m/c, yckopeHne cBOGOIHOTO MACHUsS TIPHHATDH
paBaeM 10 M/c,

CM

o

¢ 13 (T, BO). CretmansHbiii doroanmapar 3adpurcupo-

BaJI JBAa MONOXKEHHUS MAJAIOIICTO B BO3AYXE U3 COCTOSHHA
MOKOA LHapyKa: B Hayasne naacHus u yepes 0,31 ¢ (eMm. pu-
CYHOK). YCKopcHHE CBOOOAHOTO MajeHUs 10 pe3yJibraTav
TaKOTO OMBITA IPUONHUTEILHO PAaBHO

1) 10,0 m/c?
2) 10,5 m/c?
3) 9.2 w/c?

4) 11,0 w/c?

=

8

45

&

2
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14 (1, BO) HaxonsmeMycs Ha ropu30HTa;1bHOH NIOBEPXHOCTH CTO 1A
6pycky coobmmunu ckopocts 5 M/c. [oa aeticTsrem et Tpenust Spycok
ABIDKETCS ¢ yckopenueM 1 m/c? . Uemy paBeH 1y Th, poiiacHHbII Opyc-
KoM 3a 6 ¢?

1)5m 2)12m 3N125m 4)30m

15. (b, C) YcTaHOBUTE COOTBETCTBME MEXKIY TCXHHUCCKHUMM VCT-
poiictBamu (npubopamMu) H GHHU3NYECKUMH 3aKOHOMEPHOCTSMHY, JIE€IKa-
IMAMHU B OCHOBE MPUHIIUIA UX ACHCTBHA.

K xaxaoi mo3uimu nepsoro crooua nog0epuTe COOTBETCTBYHOLIYIO
NO3HLMIO BTOPOro U 3anvimuTe B Tabauuy BbIOpaHHBIC HUQPHI MOK
COOTBCTCTBYIOIIMMH OVKBaMM.

[MPUBOP OU3NYECKHE
3AKOHOMEPHOCTH
A) XUIKOCTHBIH TEPMOMETP 1) 3aBHCHMOCTH THAPOCTATUHUCCKOTO
b) peryakHeie BECHI JABSICHHS OT BBICOTBI CTONIOA MKHAKOCTH

B) npy XuHHBIH AMHAMOMETD  2) YCIOBUMC PABHOBECHS phivara
3) 3aBMCHMMOCTD CHJIBI YIIPYTOCTH OT
creneHH gedopMauun Teaa
4) obbeMHOC pacLIMpeHHE XKHAKOCTCH
TIPH HarpeBaHUH
5) uameHcHUE aTMOC(EepHOTrO JaBiCcHUA
€ BBICOTOH

16 (I, BO). ABTOoOMOOM.Ib ABIDKCTCA € TIOCTOAHHOM [10 MOAYJIIO CKO-
POCTBIO N0 TPAEKTOPHH, IPCACTABICHHO HAa pUCYHKE. B kako# 13 yka-
3aHHBIX TOYEK TPACKTOPHUH CrO LICHTPOCTPEMHUTECIIBHOE YCKOPCHUC MaK-
CUMAaTbHO?

3 1)1
2)2
33
4) Bo Bcex TouKax OJUHAKOBO
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17 (I1, K). Manpuux CTONKHYI CaHKH ¢ BepmuHb! ropkd. Cpasy noc-
7€ TOTYKA CAHKH MMENTH CKOPOCTh 5 M/C, a Y IOJHOMKISL TOPKH OHA PaB-
aanack 15 m/c. Tpenue caHok o cuer npeneOpexnvo mano. Kakosa
BBICOTA TOpkH?

1)7,5 m 2) 10 m 3) 15 M 4)20

18 (I1, BO). Ha pucynke npeacrasnexa ¢pororpadus yCTaHOBKH 15
HCCJICIOBAHKSI PABHOYCKOPCHHOTO CKONMb ke Hus kapeTkn (1) maccoit 0,1 xr
TI0 HAKTIOHHOM IJIOCKOCTH, YCTaHOBICHHOH oA yriioM 30° kK ropu30HTY.

B mMoMcHT HauaTa gBMoKeHMS BepxXHMH Aaruuk (A) BIIOdaeT ce-
KyHAOMCp (2), a MpH MPOXOKACHUH KapeTKH MHMO HIKHETO AATHHKA
(B) cckyHnomep BhikmrodacTes. Uucna Ha miHelke 0003HAYA0T ATHHY
B caHTHMeTpax. Kakoe BRIpakeHHE MO3BOIAET BHIYUCIUTH CKOPOCTH
KapeTKH B T1000H MOMEHT BpeMeHu?

1) v =125 2) v = 0,5 Hv =25 4v=19%
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2. TEMATHYECKHUH RI0K ITHHAMHKA»

19 (b, C). BlloctaBbTe B COOTBETCTBHE (PU3UUECCKYIO BEIMYHHY H
eqununy ce usmepenni B CH. K kakaoii mosuuuu nepsoro croiadua
nogOCpHUTE COOTBETCTBYIOLIYIO MO3HIHIO BTOPOTO K 3aMHIONTE B Tal-
Uiy BbIOpaHHbIEC M(PHI O COOTBETCTBYIOMMMH OYKBAMH.

OUINYECKAA BEJTMTYMHA EJVIHUITIA BEJIMYIHBI

A) NIOTHOCTD M
o

B) yckopenue ke M
o

B) cuna ke
o

A b B

20 (b, BO). PaBHoae#cTBYyIOIIasA BCEX CHII, ASHCTBYIOLIMX HA TEO,
paBHa Hym10. KakoBa TpackTopusi ABMKCHUS 3TOTO Tesa’

I) napabona

2) OKpPYKHOCTD

3) mpsamas

4) sn;IHrc

21 (b, BO). PaBroageiicTayromas Bcex CHil, ACHCTBYIOIUX HA TCIIO,
paBHa Hymo. JIBIDKETCS 3TO TC/IO MM HAXOAUTCA B COCTOSHHU MOKOA?

1) Tento 06s13aT€IBHO HAXOUTCH B COCTOSHHH TTOKOA.

2) Teno ABWKETCS PAaBHOMEPHO MPSIMOJUHEHHO WIM HAXOJUTCS B

COCTOSTHHMH TTOKOS.

3) Teno 00sa3aTeNBHO ABMKETCS PABHOMEPHO TIPSIMOIUHEHHO.

4) Teno ABIKETCSA PaBHOYCKOPEHHO.

22 (b, BO). Yenoek TAHET 3a KPIOUOK AUHAMOMETP ¢ cuutoit 60 H,
OPYTOH KPIOYOK AMHAMOMETpa nmpukpeiuicH K cteHe. Kakosul nokasa-

HUg AuHAMoMeTpa’?
HOH 2)30H 3) 60 H 4) 120 H
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23 (b, BO) Ha pucysnke | npeacras-

4
JIEHbI HAMPABIEHHUSI BEKTOPOB CKOPOC-
TH U M YCKOPEHUs d MA4a B UHCPUH- Y 1
anpHOM cucreme orcucra. Kaxoe us 9
MPEJCTABICHHBIX HA PUCYHKE 2 HampaB- 3 3
JICHMIT IMEET BCKTOP PaBHOACHCTBYO- Puc.1 Puc.2

meii Bcex cuia [, NPHUIOKEHHBIX K
My’

1 2)2 3)3 4) 4

24 (b, BO) Ha Ten10, Haxoadimeecs Ha rOPU30HTAILHOM MI0CKOCTH,
ACHCTBYIOT 3 rOPH30HTAIBHBIC CH:1bI (CM. pHCYHOK). KakoB Moayib pas-
HOACHCTBYIOIIEH ITHX cu.1, ecam £ =1 H?

1) VIOH
2)6 H
3)4H

4) J13H

25 (b, BO). Mumo 3emau JcTHT
acTepoyu] B HAMPABJICHHH, TIOKa3aH-

HOM Ha PHCYHKE IUTPHUXOBOH CTpEII-

xoii. Bexrop F, nokasmiBaer cmay

APHUTAKCHHUS acTepouaa 3eMicH.
Bnoas xakoi ctpenku (1, 2, 3 uiu 4)
Hanpae/icHa Cui1a, ACHCTBYIOIAS HA
3emitio co cTOpOHbI acTeponaa’?

1) Baoas 1 2) Baonb 2 3) Baoib 3 4) Baosns 4
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26 (I1, C) B pesynbrarc nepexoaa ¢ OAHOM KpyroBoi opOMTH Ha
JAPYTYIO LEHTPOCTPEMUTENILHOC YCKOPCHHUE CITYy THUKA 3eMuli yMEHbIIA-
erca. Kak M3MeHAIOTCA B pe3ynbrare 3TOro mepexoaa paguyc opOHThI
CITyTHHKA, CKOPOCTb €T0 JABWKCHUA 1O opOHTe M nepuo obpaincHus
BOKpYT 3emiu?

JU1a kaxaoil BeNMMYMHBI ONpENeUTE COOTBETCTBYIOIUN XapaKTep
H3MCHCHHA,

1) yse:mmunnace

2) YMEHBIIMIACH

3) HEe U3MECHIIACH

3armmure B Tabuiy BeIOpaHHbie mudpst 1 kakaoi ¢pusmdeckoi
semuauHbl. [{udpsr B oTBCTE MOTrYyT NOBTOpATHCA.

Paguyc opOurh Crxopocts aswkenus | Ilepuon oOpainexus
o opbure BOKpPYT 3eMJTH

27 (5.BO) KopoMmsicio BECOB, K KOTOPOMY TIOABEIIECHBI HA HUTAX
ABa Tena (CM. PUCYHOK), HaxoauTces B papHoBecHu. Kax Hy»xHO usMme-
HUTb MAcCy MEPBOTO TEIA, YTOOHI MOC/E yBEIMUEHHs TIieYa d, B 3 pasa
paBHOBCCHC COXpaHMIoch? (KOpoMBIC/IO M HUTH CUHTATh HEBECOMbIMH. )

Caend

1) yBemuuuts B 3 paza

2) yeenmuute B 6 pas

3) yMeHBIIUTS B 3 pa3a

4) ymenbiunTh B 6 pas 1

28 (b, BO). Ha priuar jeiicTBYIOT ABC CHUTH, ILICYH KOTOPHIX PaBHbI
0,1 mu 0,3 M. Ci1a, acticTByIOLIAs HA KOPOTKOE TLIe40, pasHa 3 H. Yemy
JODKHA ObITh paBHA CHiIa, ACHCTBYIOLIAA HA AJTHHHOE IUICYO, 4TOOBI
pbryar Obls1 B pABHOBECHH !

)1H 2)6H 3)9H 4 12H
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29 (b, BO). KocMmurueckuii kopabiib NMOCIE BBIKAOUEHUS PAKETHBIX
JBUTATENCH JBIDKETCSA BEPTHKAILHO BBEPX, JOCTUI'AET BEPXHEH TOUKH
TPAaCKTOPHHM U 3areM IABIDKETCA BHM3. Ha kakoM y4yacTke TpackTopHH B
Kopabne Habmiomaetcs cocrosHue HeBecomocTr? CONPOTHBICHHE BO3-
JAyXa mpeHeOPeKUMO MaJio.

1) TOMBKO BO BpeMS ABUKCHUS BBEPX

2) TONBLKO BO BPEMS JABIDKCHMUSI BHH3

3) TONbKO B MOMEHT JOCTHKCHUA BCPXHCH TOYKHM TPACKTOPHH

4) BO BpEMsi BCETO MOIIETA C HCPADOTAIOIIUMHY JBUTATEIIMH

30 (b, BO). Kocmonaer Ha 3emie DpuUTATHBACTCA K HEi ¢ CHIIOM
700 H. C xaxoit mpuOIH3UTEIIBHO CHIION OH OyAET MPHUTATUBATHCA K
Mapcy, HaxoasICh Ha €0 MOBEPXHOCTH, €ClK paguyc Mapca B 2 paza, a
macca — B 10 pa3 MeHbIne, uem y 3emin?

1)70H 2) 140 H 3)210H 4)280 H

31. (b, BO) Bpycok nesxur Ha mepoxoBaroi
HAKJIOHHO# omnope (cM. pucyHok). Ha Hero aeil-
CTBYIOT 3 CHHBILgH:Ia mg TIKCCTH, c;ma ynpy-
roct omopst N cmima tpesus F . Ecim
Bpycok noxou_*r)cx, TO MOZY:Tb PABHOACHCTBYIOIIEH

9
cun ¥ u N paseH
)mg 2) FTp+ N 3)Ncosa 4) Fmsina
32 (b, BO). Yuenuk npoBen OnsITs! ¢ ABYMs Pa3HBIMH ITPY>KHUHAMH,

H3MEPssl CHIbl YIIPYTOCTH NpH pasHbIX ee aedopmarmsx. Pesynsrarst
IKCTNIEPUMEHTOB MTPUBCACHBI B TAOIHLE.

, Tabruya
Dx,cm 0 | 2 3 4 5
Fim H 0 05 10 L5 20 25
FpmH 0 20 40 6,0 80 100

Jakon ['yka B yClIOBHAX MPOBCACHHBIX OMBITOB

1) noaTBCPKAAETCS TOABKO A1s ICPBOH IPYHKIHBI
2) noATBEPXKIAETCS TONABKO AJIS BTOPOM NMPY>KHUHBI
3) noATBCPXKAASTCS A1 OOEHX MPYKHH

4) He MOATBEPHKAACTCA HH 17 OJHOM 3 NMPY/KHH
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33 (I, BO) OaunakoBsie 6pyCKH, CBI3aHHBIC HUTBIO, ABUAYTCS 1O
JEHCTBHCM BHEIIHEH crutb F 1O rmakoil ropH30HTAIBHOH NOBEPXHOCTH
(cM. pucyrok). Kak namMcHuTCS Ciita HaTspKCHUS HUTH T, ecau TpeTmii
OPYCOK MEPCIOKUTH ¢ IEPBOrO Ha BTOPOiA?

1) yperaures B 2 paza

2) ypenmuurcs B 3 pasza T 3 F
3) ymenbmuTes B 1,5 paza I 2 1 —
4) ymcubLunTeA B 2 pasa _

34 (b, BO). Ha pucyske

A
NPEACTABICHDI IPAGUKY 3aBUCH-  Fynp, H |ttt
MOCTH MOAYJICH CHII YIIPYTOCTH I '
oT AeopmaLuH Ans ABYX mpy- S N Ty St Sl Mt
xuH. OTHOLICHHE XECTKOCTCH 20 _‘_ _____ A
TPY?KHH PaBHO 4 E
1)1 0 LAl LS S >
22 : |
33 I 2 3 4 AL10'm
4)4
EHA 35 (b, BO). Ha pucyHke npen-
"0 cTaByicH rpadMK 3aBHCHMOCTH MO-
Ayns cuasl TpeHus F oT mMoayns
15 CHIIBI HOpMaJIbHOTO AaBineHus N.
10— — — — — Omnpeaenure k03hUIMCHT TPECHUS
CKOMB)KCHHS.
57 | 10,1 2)0,2 3)0,25 4)0,5
O 10 20 30 40 NH

36 (IT. BO) Ha pucyHxkc npcacTa;icH rpaduk 3aBUCUMOCTH PaBHO-
JgelicrByromeil Beex CUi1, A¢HCTBYIOMEH Ha TCIO, ABMKYHICECS IIPIMO-
JMHEHHO, 0T BpeMeHHU. B kakoM nHTEpBane BpcMeHN CKOPOCTh BO3pac-

Taz1a’?

1) Tosnbko B unTepsaic 0 — 1 c.
2) Toaeko B nuTepBaic 0 — 3 c.
3) Tozeko B nuTepBanc 0 — 4 c.
4) Toneko B unTepBazie 0 — 5 c.

FA
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37 (I1, BO) Ha ropusoHTanbHOM MO:;Ty CTOMT SIOHK Maccoid 10 kr.
Koadduwpent rpenns Mexay nosaom u supxom pases 0,25. K suouky
B FOPU30HTANILHOM HaNpasJIeHUY MpUKIaabIBaoT cary 16 H, u on oc-
TaeTcs B okoe. Kaxosa cuna TpeHMs MEKAY ALIUKOM U ITOJIOM?

1)OH 2)2,5H 3)4H 4)16H

38 (b, C) bpycok ckomb3uT 10 HaKIOHHO# IIOCKOCTH BHI3 63 Tpe-
HHA. YTO MPOUCXOAUT MPH 3TOM C 0 CKOPOCTHIO, NOTEHIUATBHOM SHep-
THCH, CHIIOH PeaKLMH HAKJIOHHOMH MIOCKOCTH?

K kaxxmoii mo3uwyu repeoro crondua nog0epuTe COOTBETCTBYIOLIY O
TMO3HLMIO BTOPOTO U 3arumuTe B Tad1viy BeiOpaHHbIe HUdps! nog co-
OTBETCTBYIOIIMMHU Oy KBaMH.

OUSNYECKHE BEJIMYMHBI UX USMEHEHHE
A) cxopocTtb 1) yBenmuures
b) norcHumaneHas sHeprus 2) yMEHbIIUTCA
B) cuna peakuyu HaKJIOHHOM INTOCKOCTH 3) He U3MEHUTCS
A b B

IMonyunBUIVIOCS TIOCAEAOBATCALHOCTL UHPDP NCPSHECUTC B OIAHK
otBeToB (63 MPo0OEI0B U KaKMX-THO0 CHMBOIIOB).

39 (b, BO) Ha rpaduxc nokazana 3aBUCHMOCTb CHJIBI TSOKCCTH OT
MACCHI T€JIa A1 HCKOTOPO# ITaHEThI. YCKOpEHHE CBODOOJHOTO NaAeHu

Ha 3ToH IF1aHCTC paBHO 11, H“
1) 0,07 m/c? 4 rﬂ :
2) 1,25 M/’c2 3 bonen R . 4 i
3) 9.8 w/c? o S
4) 4 m/c? 2 poet
|

gy

0702 04 06 08 m,
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40 (I, BO). B mupokyro U-obpazHyio
TpyOKy ¢ BEpPTHKANBHBIMH TIPSMBIMH
KOJE€EHaAMH HAJIMTbl HEHU3BCCTHAA KHIA-

KOCTh TUIOTHOCTBIO P; M BOJAA IUIOTHO-
cteio P, = 1,0-10° kv (em pucy-

Hok). Ha pucynke b = 10 cm, h =24 oM,
H = 30 cm. Uemy paBHa MIOTHOCTb

KUAKOCTH P, 7
1)0,6-10° kr/ M 2)0,7-10° kr/ m® 3)0,8-10° kr/ M® 4) 1,1-10° kr/ M

41 (b, BO). Yemy npumepHO paBHa ApxuMenosa ciia, JCHCTBYIOLIAs
Ha TE;10 06BCMOM 2 M, HATIONIOBHHY MOTPY>KEHHOC B KHIKOCTh IIOTHO-
ctbio 1000 kr/ M*?

1) 2000 H 2) 5000 H 3) 10000 H 4) 20000 H

42 (IT, BO). I'lpu npoBeaeHUH SKCIIEPAMEHTA VUECHUK HCCTIECIOBAI
3aBHCHMOCTE MOJAY:ISl CHIB! YHPYIOCTH TIPYKHMHBEI OT JJMHBI MPYXKU-

/

HbI, KOTOpPasi BhIpaxxaeTcs GopMy:10ii F)- ‘k] L /ol rae ‘o — AnvHa

npyuHsl B HeaeopmuposannoM coctosiHuid. 'paduk momyueHHOH
3aBHCHMOCTH HPHUBEACH HA PUCYHKE

\FH
10--

Kaxoe(-uc) n3 yTeepxacHuEl COOTBETCTBYET(-10T) PE3yIbTaTaM OrbiTa?
A. JInuna npy>xusbl B HeAe(pOpMHUPOBAHHOM COCTOSHHH paBHa 7 cM.
b. XKecrkocTs npyxuuel pagHa 200 H/m.

1) Tombko A 2) Toabko b 3)ulA,ub 4HYuu A sn b
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43 (b, C). YcTaHOBHTE COOTBETCTBHE MEXTY TEXHIHUYECKMMH YCTPOii-
ctBamu (1pubopamu) 1 GU3NUECKUMMU SBICHUAMM, JCKAIMUMH B OCHO-
B€ MPHHLMINA UX ACHCTBUA.

K xaxgoi1 mo3ummu nepsoro crondua moa0epHTe COOTBETCTBYIOILY IO
MO3UIMIO BTOPOrO U 3amHIIMTE B TaOmuily BRIOpaHHBIC LHU(PH IO
COOTBETCTBYIOIIUMH OyKBaMH.

TEXHUYECKHE OM3UYECKHE
YCTPOMCTBA SABJIEHUA
A) ruapasinieckuii npecc 1) nepenaya gaBICHUS BHYTPH KUA-
b) nopixeBoi >XHAKOCTHBIE  KOCTHU
Hacoc 2) moBEACHHUE XKUAKOCTH B COO0Ima-
B) mnro3sr OIUXCS COCyAax

3) TeI10BOE PACLIUPEHHUE KUAKOCTEHR
4) pe¥ictBre aTMOC(EPHOTO AABICHMS

A b B

44 (I, BO). iga Te;1a maccamu m, = 0,4 xr u m, = 0,6 K1, CBA3aHHbIC
HEBECOMOI HEPACTSDKUMONW HUTBHIO, MOTYT 0€3 TpeHMS CKOJIB3UTH IO
[IAAKON NOPH30HTAILHOM NOBEPXHOCTH IOA ACHCTBHEM NOCTOSHHOM CHJIBE
F (cM. pucynku a u 0). YUeMy paBHO OTHOLICHUE CHIT HATSDKCHUA HUTH B
cy4asx a u 67

F - F
N m, m, |

2
n= 2)1 3
)3 ) )

N W
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3. TEMATAYECKH# BJIOK
«3AKOHBI COXPAHEHHUS B MEXAHUKE»

45 (b, BO). Teno asmkeTcs 1o mpsAMOi B 0JHOM Hanpas:;icHuH. [Tog
JIEACTBHUEM IMOCTOAHHOM CHJIBI 332 3 ¢ MMIIYJIbC TE€JA U3MEHWICS Ha
6 kr M/c. KaxoB Moxyns cunet?

)05 H 2)2H 3)9H 4)18H

46 (b, BO). Ecsu Ha BaroHeTKy Maccoi m, ABHKYMIVIOCS 1O rOpHU-
30HTAJILHBIM PEIIbCaM CO CKOPOCTBIO V, CBEPXY BEPTUKANBHO OIyCTHUTD
rpy3, Macca KOTOpOro paBHa MOJIOBHUHE MacChl BATOHETKH, TO CKOPOCThb
BarOHETKU C TPY30M CTAHET PABHOMN

1) iv 2)—2—v 3) -l-v 4)—1-V
2 3 2 4

47 (IT, BO). Manbuuk maccoii 50 Kr, CTos Ha [aJxoM b1y, OpocaeT
rpy3 Maccoii 8 kr moa yrom 60° K ropu3OHTY CO CKOPOCTBIO 5 M/C.
Kakyto ckopocTh mpHoOpeTeT MaTbIHK !

1) 5,8 M/c 2) 1,36 m/c 3)0,8m/c 4)04m/c

48 (b, BO). Msu 6poinen sepTukanbHO BBepx. Ha pucynke mokasan
rpadux UBMEHEHMS KMHCTHYCCKOM SHEPriy Ms4a 10 MEpe €10 MoABEMa
Haj Toukoi Opocanuns. KakoBa HOTCHIMAILHAS SHEPIHA MT4a Ha BBICO-
Te 2 M?

1) 1,5 Ik AE., Ik
2) 3 Jbx o Bt R St St
] O e S s St o
3)4,5 Ix Y R
D6 Mx 3 T
3 4 5

[l
Lo b
N fbeas
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49 (b, BO) OtHolneHue Macchl Ipy30BUKa K Macce J1erkOBOro aBTo-
m LU
MobOmns — = 3. KakoBO OTHOIIEHHE WX CKOPOCTCH —— , CCJIM OTHO-
m

2 123
LICHKE UMITY.1bCA IPY30BUKA K MMITY/IbCY aBTOMOOWIA paBHO 37

1 2)2 3)3 45

50 (b, BO). JlerxoBoii aBTOMOOHTb ¥ I'PY30BHK JBIXYTCSA CO CKOPO-
cramu U, = 108 km/a u U, = 54 km/4. Macca asromobuns m = 1000 k.
KakoBa mMacca rpy3oBHKa, €CIH OTHOIICHHE MMITYJIbCA IPY30BHKA K
HMITYJIbCY aBTOMOOI 1S paBHO 1,57

1) 3000 xr 2) 4500 kr 3) 1500 xr 4) 1000 xr

51 (b, BO). ITocae yaapa koot maiiba ¢rana CKOJIb3UTh BBCPX
0 JICAAHOM ropKe, U y €C BepIIHHbI MMeNia CKopocTh 5 M/c. BricoTta
ropku 10 M. Ecom tpcHue maiiGer 0 nen npeHeOpe:kumMo malo, 1O
rocne yaapa CKopocThb aiObl paBHA1aCh

1) 7.5 m/c 2) 15 m/c 3) 12,5 m/c 4) 10 m/c

52 (b, BO). Oxornuk Maccoii 60 Kr, CTOSIIKI HA INIAAKOM JIBAY, CTPe-
JSIET U3 PYKbS B FOPH30HTAIBHOM HarnpasjieHry. Macca 3apsaa 0,03 kr.
Cropocts apo6uHOK nmpu BeicTpeie 300 m/c. KakoBa CKOpoCcTh OXOTHH-
Ka r1oc¢.1e Boictpea’?

1) 0,1 m/c 2) 0,15 m/c 3) 0,3 m/c 4) 3 m/c
53 (I1, BO). I'o r1agxoil ropu3oHTA b=
HOH IUIOCKOCTH M0 OCAM X M Y ABIKYTCH S J f
JBE LAHOBI ¢ MMITYJIbCAMMU, PABHBIMH I10 MO- pi i
aymo p, = 2 xrm/c u p, = 3.5 krm/c, Kax O—--- AR
nokaszaHo Ha pucyHke. Ilocne coyaapenus —1i
BTOpas waiba MpoJO/IKACT JABHIaThCs 10 P2

OCH Y B IIPCKHCM HAMPABJICHUH C UMITYJIb-
COM, PaBHBIM 0 MOAYIO p, = 2 Kr-m/c. Haii-
JHTC MOZY/Tb MIMITYT6CA NIEPBOil makiObI moc-
JIe yAapa.

1) 2 krmlc 2) 2.5 krmlc 3) 3.5 krmlc 4) 4 xr-mlc
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54 (11, BO). lap maccoii 200 r naaaet ¢ HA4YATbHOH CKOPOCTBIO
10 M/c Ha cTOsAIIYI0 HA FOPM30HTANBHOI Nomaake margopmy ¢ nec-
koM Maccoi 20 kxr moa yriiom 45° k ropusonty. Kakoii ummynsc mpuo0d-
peTeT nocie 371oro miarpopva ¢ wapukom? Cuurars, 4TO Niaargopma
MOJKET TOPH30HTAIIBHO ABUraThCs 663 TPEeHHS.

1) 0 kr'm/c 2) 2 krM/c 3) 4 krm/c  4) 1,4 krm/c

55 (I'L, BO). YyeHuk Mcc:1e10Ba1 3aBUCHMOCTh MOZYJIS CHUIbI YTIPYTO-
ctu F mpy»xuHBI OT €€ pacTsHKeHMA X U IOTyHIIT CACAYIOIME Pe3yIbTaThl:

FH 0 0,5 1 1,5 2 25
X, M 0 002 | 004 | 006 0,08 0,10

Onpeaenure NOTEHLMAILHYIO SHEPIHIO NIPYKUHBL IPH PACTHKECHUH
Ha 0,08 m.

1) 0,04 Tk 2) 0,16 JIx 3) 25 Ix 4) 0,08 Ik

56 (I1, BO). Tlpu aedopmaumu 1 cM cTanbHast NPYKUHA UMEET I10-
TEHUMANBHY'10 S3HEpruio yrpyroi aedopmanmu 1 k. Hackonbko usme-
HWTCS MOTCHLMATbHAst SHCPT st STOM IPY>KUHBI ITPH YBETHYCHUM Acop-
Maupu cue Ha 1 em?

1) ymcubimres Ha | [x

2) ymeHbmuutcs Ha 2 Jhx

3) yeexmunrcs Ha 3 JIx

4) yseamuures Ha 4 JIx

57 (1, K). I'py3 uzobpakeHHOro Ha
PUCYHKE IPY>KHHHOIO MasTHHKA COBEP-
IAET rapMOHUYECKUE KOICOaHUs MEx-
Ay Toukamu 1 u 3. Kak Menstores ku-
HCTHYCCKAs SHCPrHsl rpys3a MasTHHKA,
CKOPOCTb IPy3a U XKECTKOCTb MpPY>KHHbI
fIpU ABIDKEHUH IPY3a MasiTHHKA OT TO4-
k¥ 2 x Touke 17

JL19 kaKI0H BCIMUYMHBI OHPCIACTUTC COOTBCTCTBYIOLIMM XapaKTep
W3MEHEHUS

1) yseamuuBacTea 2) YMEHBLIAETCA 3) He u3MeHICTCA
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3anumure B Tabnuity BHIOpaHHbie P A1 KKI0H Gu3nueckoi
BemrauHEL. L{udpsl B 0TBETC MOryT NOBTOPSATHCA.

Kuncruueckas sncprus CkopocTs Kecrrocth
rpy3a MasTHUKA rpysa TIPYKIHBI

58 (b, BO). It coo0ieHys HCIOABIDKHOMY TETY 3a4AHHOH CKOPOCTH
v Tpebyerca coBepuicHue pabotsl A. Kakyro paboTy Hamo COBEpLIHTH
A1 YBEJTMYEHUS CKOPOCTH 3TOTO TEJA OT 3HAYEHUS V 0 3HaYCHU 2v?
A 2) 2A 3)3A 4) 4A

59 (I1, K). Tpu oanHakoBeIX Iapa 0AMHAKOBOM MacChl
CBA3aHBI MEXAY COOO0I HEBECOMBIMH NMPY>KUHAMH U TIOABE-
HICHBI HA HUTH (CM. PHUC.). _

Ucmy paBHO YCKOpPEHHE BCPXHETO ILapa, cpa3sy Mocic
repexuraHnd HUTH? YeMy paBHO YCKOPEHHUE HIDKHETO
mIapa, cpasy Mocje MepPe>KUraHus HUTH?

60 (I, C). IInacTHNMHOBEIY 1NAP HAETAET HA HEMOJABWKHYIO TC-
JICKKY, MPUKPETUIEHHY0 K HEBECOMOH NPY)KUHC, U NPWIMNAET K HCH
(cM. puc.). Yto mpoHcXoaUT ¢ BENHIMBAMIE, XapaKTEPH3YIOIWHME CHC-
TCMY TEJI: Iap + TEJIEXKKA, B XOJE MPOLICCCa COYAAPCHHS.

K xaxmo# mo3ULME MEPBOro CTONOLA MOAOEPUTC COOTBCTCTBYIOIIY IO
MO3ULKIO BTOPOrO M 3amuTe B Tabmuiy BHIOpaHHbIC LU(pH MOA
COOTBETCTBYIOIIUMH OyKBaMH,

OUBNYECKA Sl BEJIMUNHA XAPAKTEPUCTHUKA
M3MEHEHUI BEJIMUHHDI
A) MexaHuMeCKas SHCPTHs CHUCTEMBI TC/T 1) ymMcHbLIACTCSI
b) UMITV:IBC CHCTEMBI TETT 2) yBCIHMUMBACTCSI
B) nonmmas sHeprig cHCTEMBI TET: 3) ocracTcst NOCTOSTHHOH
A b B
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61 (I, C). IT7racTUIMHOBLIN IIap HAJIECTACT HAa HEMOABIDKHYIO TC-
NEKKY, NPUKPENTICHHYIO K HEBECOMOMH IPY>KMHE, U MPHIMIIAET K HEH
(cm. puc. 3apanusa 60). OxapakTepusyiiTe, 4TO MPOUCXOAUT C pas3iy-
HbBIMH BHJAMH 3HCPrHM, XapaKTEPHU3YIOMMH Tella CHCTCMbI IIPH
CMCLICHUH IIapa U3 KPaiHe NEBOTrO NOJOKEHHUS B KpaiiHe NpaBoe.

K kaxpoit mo3uimu nepsoro crondna noabepuTe COOTBETCTBYHO-
YK MO3MLUHKIO0 BTOPOro M 3anUINHTE B TaOMMIy BRIOpaHHBIC [UQPHI
0 COOTBCTCTBYIOIKUMH OyKBaMH.

SU3NYECKAS BEJIMYHMHA XAPAKTEPUCTHKA
U3MEHEHUWI BEJMYHUHBI
A) xuBETHYECKAs SHEPrUs 1apa 1) ymenbmaercs
B) kuHeTHUECKA IHEPTUS TEICKKU 2) yBEIUYHBAETCA
B) norchumansHas sueprus 3) cHauana yBeJIMUIMBACTCS,
HIPYIKHUHBI 3aTCM YMEHBIIACTCA
A b B

62 (b, BO). /e Tenexku ABIDKYTCS HABCTpEUy APYT APYTY € OAu-
HAKOBBIMH TI0 MOAYJIIO CKOpocTsiMH v . Maccsl Tenexexk m u 2 m. Ka-
Kot OyAeT CKOPOCTb ABWKEHHA TEICIKCK FIOCIE HX aOCONIIOTHO HEeyn-
PYTOro CTOKHOBCHHS?

D2v 2o 3) 4)%

v
2

4. TEMATHUECKHWH BJIOK
«MEXAHHYECKHUE KOJEBAHHA ¥ BOJIHDBI»

63 (b, BO). Cxopoctp Tena, COBCPIIAIOLICTO FapMOHHHMECKHE KO-
neGaHus, MEHAETCS C TCUEHHCM BPEMEHH B COOTBCTCTBHH C YpaBHE-
HueMm U 3-707sin2at, rae Bce BenWUUHH BeipaxeHsl B CH. AMH:m-
TyAa koneGaHHi CKOPOCTH paBHA

1)3-10 2 m/c 2)6:102 m/c 3) 2 m/c 4) 2m/c

64 (b, BO). lllapuk, noascimeHHIH HA HUTH, OTKIOHSIOT BACBO U
oThyckawT. Yepes Kakyio A00 NEPHOAa KHHETHYCCKAs SHCPrus Lia-
puka OyAeT MaKCUMAaIbHOH?

1 )1 , 3 ol
) 3 )% ) 4 )3
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65 (I, C). B mxompHO#M naboparopun HU3yqaoT koaeGaHusd mnpy-
’KHHHOTO MAfTHHKA TPH PA3NUYHBIX 3HAUYCHUSX MACChl MASTHHKA.
ECJ'IPI YBCIMYUTL MacCy MasSITHHKA, TO KaK H3MCHITCS 3 BCJIMYHHBI:
nepuog ero Kojedanmid, MX 4acToTa, NCPUOJ U3MCHEHHS €ro MOTCH-
LMaIbHOM sHepruu’

K xaxnoit mo3uipiu nepBoro crondua noadepuTe HYKHYIO MO3U-
MO BTOPOr0 M 3alMIOMTE B TaOJHIy BHIOpaHHBIC HM(PBI TOZ COOT-
BCTCTBYIOIIUMH OyKBaMH.

OMBMYECKHWE BEJIMYMHBI X N3MEHEHHE
A) nepuon xoneOanuit 1) yBenuaurcs

b) uactoTa xoacOanmit 2) yMCHBIIUTCA

B) mepuoa u3mMeHeHMA 3) He U3MCHHTCA

MOTEHLMAIbHOM JHEPTHHA

A B B

66 (b, BO). Myskckoii roioc 6apuTOH 3aHAMAcT YaCTOTHBIH HH-
tepean ot v; = 100 'y a0 v, = 400 I'u. OTHOIICHUC JTHH 3BYKOBBIX
}\'l
BOJIH ™, COOTBETCTBYIOMMX [PAHHULIAM 3TOrO MHTEPBA.1, PABHO
2

nos 22 ©3)025 4) 4

67 (b, BO). Hlapuky Ha HUTH, HAXOAAMWEMYCS B MOIOXKEHUH paB-
HOBECHS, COOOIMIN HEOOMBIIYIO TOPH3OHTANBHYIO CKOPOCTb (CM.
pucyHok). Ha kakyio BRICOTY mOAHHMETCS 1HapuK?

1) % 2) 20
28 g
2
3) ;)_0 4) 2_§
4 Yy
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68 (I1, C). IloaBerneHHbIi HA NPYKUHC IPY3 COBCPLIACT BBIHYKACH-
HBIC FAPMOHHUECKUE KOJIe0anus 1o JSHCTBUCM CHITbI, MEHAIOLIECHCS ¢
4acTOTOH v. YCTAHOBHTC COOTBETCTBHC MEKAY (PHU3HYICCKHMM BEIIH-
YHHAMH 3TOr0 MpOLECCa U YaCTOTOM UX M3MeHCHHMSA. K Kaxx a0 mo3numu
NEpBOro cTo01a NoAOEPUTE COOTBCTCTBYIOIYIO MMO3UIIMIO BTOPOTO H
3aMUIIKTE B Tabnuiy BbIOpaHHBIE (P O COOTBETCTBYOLIMMU OyK-
BaMH.

BEJYHBI YACTOTA M3MEHEHHMA
‘ 1
A) kuHeTHuYeCKas SHCPTHs 1) Ev
b) ckopocTth v
B) noTeHUHaIbHAR SHEPrUs 3)2v
A b B

Hoxyuuewyroca nociredosamenbHocme yugp nepenecume 8 GAAHK
omeemoe (be3 npobenos u kakux-aubo cumeonos).

69 (I1, BO) IToaseincHHBIH Ha HUTH TPY3HK COBEPIIACT FAPMOHH- .
yeckue KoseOanus. B TabnMue mpeACTABICHE KOOPAMHATHL TPY3HKA
yepe3 OJMHAKOBBIE TIPOMCXKYTKH BpeMeHHU. KakoBa, mpuMepHo, Makch-
MajibHas CKOPOCTh Fpy3uKka’

t (c) 0| 01] 02| 03] 04 05| o6/ 07

2

x(cm) 6 3 0 3 6 3 0 3

1) 1,24 m/c
2) 0,47 w/c
3) 0,62 m/c
4) 0,16 m/c

39



70 (I1, C). B mikobHO# 1a00paropux U3y4aroT KoIeOaHUs IPY>KUHHO-
10 MasTHHKA NPY Pa3/IMYHBIX 3HAYCHUAX Maccel MasTHuka. Ecnu ysenu-
9UTh MAcCy MasTHHUKA, TO KK M3MEHATCS 3 BEJIMYUHBL: IIEPHUO/ €I0 KOJIE-
GaHmuii, MX YacTOTa, IEPHOA H3MEHEHHS €10 NOTCHLMAILHOM SHEepruu?

K xaxxxo# nosuimm nepsoro crondua noa0epuTe Hy>XKHYH0 IMO3ULMIO
BTOPOTO U 3aNHUIIUTE B TAOINLY BRIOpaHHBIEC LIUQPEI 10 COOTBETCTBY-
I0LIUMH OyKBaMH.

OU3NYECKHE BEJIMYMHbBI UX UBSMEHEHUE
A) nepuoa komebanmii 1) yeenuuurcs
b) uactora koneOaHmit 2) YMCHBIIUTCS
B) nepuon u3MeHeHHS MOTEHLMAILHOM SHEPrul  3) HC U3MEHHTCS
A b B

71 (b, BO). I'py3, noaBeInCHHbII HA HUTH, ABH)KETCS MEXKIY TOUKA-
mu |1 u 3. B kakoM nonoxeHNH pannonencrsyromaa cuna, ;xcucmy}o-
IDast Ha IPy3, MakCUMaTbHA? Z

1) B Touxe 2

2) B rouxax 1 u 3

3) Broukax 1,2, 3

4) Hu B 0aHO¥H MOJIOKECHUH

72 (I1, C). MaccuBHBIii IAapHK, MOABELUCHHEIN K IOTOJIKY HA VIIPYroOi
NPYKUHE, COBEPLIACT BEPTUKANbHBIC TapMOHHueckue koiecOanms. Kak
BEAET ccO1 MOLYIIb M KAKOBO HallpaBJICHHE BEKTOPOB CKOPOCTH M YCKO-
pEeHHUS ImApHKa B MOMEHT, KOT1a LIAPUK POXOAUT MOJIOKEHHE PABHOBE~
cHsl, IBUrasACh BHU3?

BEKTOP MOAVJIb U HATTPABJIEHUE BEKTOPA
A) cKOpOCTE LIApHKA 1) mocruraer MakcuMyMa; BBCPX
B) yckopenue mapuka 2) BOCTUracT MaKCHMyMa, BHHU3
3) paBHAETCA HY.TIO
A b
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5. TEMATHUYECKH RIOK
«MOJIEKYJIAPHASI PA3HKA. TEPMOIHHAMHKA»

73 (b, BO). Uaeu 0 TOM, YTO BEIIECTBO COCTOMT M3 aTOMOB, pa3ac-
JICHHBIX TYCTBIM MPOCTPAHCTBOM, B JOLICIINMX J0 HAC MUCBMEHHBIX
CBUIECTEILCTBAX BHICKA3AHHI

1) Hemoxpurom

2) HoroTosoM

3) MengeneessiM

4) DjinurreiiHomM

74 (b, BO). SIBacuue anddy3un B KUAKOCTAX CBHACTCALCTBYET O
TOM, UTO MOJIEKYIbl KUAKOCTCH

1) ABMXKYTCS XaOTUTHO

2) npUTArUBAIOTCS IPYT K APYTY

3) cOCTOAT U3 ATOMOB

4) kosCOMOTCA OKOJI0 CBOMX ITOJIOKCHUIN PABHOBCCHA

75 (I1, BO). YuurcasHuia Boinna B Kiacc. YHCHUK, CHAAINME HA
NOCNEeHCH MapTe NOYyBCTBOBAN 3amax ee yxoB uepe3 10 c. Cxopocts
pacnopoCTpaHeHus 3amaxa JyXOB B KOMHATE ONPCACIAETCA, B OCHOB-
HOM, CKOPOCTBIO

1) ucnapenus

2) mucppy3um

3) 6pOYHOBCKOTO JBIKCHHS

4) KOHBCKLIMOHHOTO [IEPEHOCa BO3ayXa

76 (b, BO). Ha pucyHke nmoxazassl HOJOKEHHS OpOYyHOBCKOI 4aCcTH-
Il B HAKOCTH ¢ HHTEpBaJIoM 60 c. O IBIDKEHUM YaCcTHLIBI U3 IION0XKe-
HiA | B TONOXKEHHE 2 MOXKHO CKa3aTh, YTO
1) Yactuia ABHranach u3 mojoKCHHS

1 B nosnoxeHHE 2 paBHOMEPHO U

TIPSIMOTHHE HHO
2) YacTuna ABUranachk U3 moJI0KCHUA

1 B nomoxxeHue 2 paBHOYCKOPEHHO
3) Yactuua coBepinaia TapMOHHYCCKHE

koscOaHus
4) Yactuna JBUranach no jJoMaHoi

JUHHUH C KOHLIAMH B TOukax 1 12
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77 (b, BO) dpim npeacras:isieT co00it HaCTHLIBI CAXHU, B3BCLICHHBIE
B BO3dyXe. TBepAbic HACTUIBI CAXH AONIO HE MAJAIOT BHU3 MOTOMY,
41O

1) acTHIBI CaKK COBEPIIAIOT OPOYHOBCKOC ABIDKEHHC B BO3LYXE

2) TeMrieparypa 4acTull CK1 BCCTAA BHIILE TEMIIEPATYPhl BO3IyXa

3) BO34YX BBITAJIKMBAET UX BBEPX COITACHO 3aK0HY Apxumena

4) 3emis He IPUTATHBACT CTO;1b MEJIKHE YACTHLIBI

78 (b, BO) Merannuueckuii crep- Q)
XKCHb HArpeBaroT, MOMECTHB OJHH €TI0 A
KOHell B Tuiams (cM. pucyHOK). Yepes
HEKOTOpOE BpeMS TEMIepaTypa MeTaj-
7a B TOYKE A MOBBIIACTCH. ITO MOX- i
HO OOBSICHUTDb MEPCAAUCH IHCPrUM OT
MECTa HATPEBaHUA B TOUKY A

1) B OCHOBHOM IyTEM TEILIOMPOBOAHOCTH

2) myTcM KOHBCKLIMM U TENIOMPOBOIHOCTH

3) B OCHOBHOM IyTEM M3IYYECHHS H KOHBEKLIU

4) MyTeM TCILIONPOBOAHOCTH, KOHBEKLIHH 1 JIy4HCTOrO TEILI00OME-

Ha IIPUMEPHO B PaBHOW Mcpe

79 (IT, BO). Yetsipe MCTALINYECKHX
A ﬁ ﬁ OpycKa IMONOKUNM BIVIOTHY IO JPYT K ApY-
1 I ry, Kak nokazadHo Ha pucynke. Ctpenku
B A<: - AC YKa3bIBAIOT HAMPABJICHUE TCILIONCPCAa4H
D U U ot Opycka k 6pycky. Temneparypsl Opyc-
xoB B AaHHbIH MomenT 100°C, 80°C, 60°C,
40°C. Temncparypy 60°C umeer 6pycok
A 2)B 3)C 4)D

80 (b, BO). Hexotopoc BemecTBo Maccoit m U MOJIIPHOM Maccoit
M coaepsxut N monckyn. Kosimaectso BemecTsa paBHO

N,m M N

2) — 3)m 4) N

1)M m
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81 (b, BO). Kak uamcHunacs cpeqHsist KHHETHYECKas SHEprus MoJie-
KVl OZHOATOMHOIO MJCAIBLHOTO 'a3a Mpe YBEHUCHHHN a0COTIOTHOM TEM-
nepatypsl B 2 pasa’

1) yBenmmuunack B 2 pa3za

2) yMcHpIIMIach B 2 pasa

3) yBenmuuiiach B 4 paza

4) ymcHbIMIACh B 4 pasa

82 (b, BO). Kak usMeHHIOCH JaBlieHUEe HACATBHOrO rasa, ecii B
JAHHOM 00BEME CKOPOCTH KAKIOH MOICKYJIB ra3a yBEIHIHUIACh B
2 pas3a, a KOHIICHTpaLUMsA MOJIEKYJ OCTanach O¢3 U3MCHEHHA ]

1) yBenmmumnocs B 2 pasza

2) yBeIM4YUIOCH B 4 pasza

3) ymenpmmitocs B 2 pasza

4) ymcHpIIMIOCE B 4 pasa

83 (I, C). OaHoaroMHBI#H HACANBHEIH A3 HCU3MEHHOH MACCHI B U30-
TCPMHYCCKOM Mpouiecce cosecpmaer padory A > 0. Kak mensrores B
9TOM Mpougecce 00beM, AABICHUE H BHYTPEHH A SHEprus raza’

K kax10#i mo3u1iMK NCPBOIo cTojb1a noA0CPUTE COOTBETCTBYHOIY O
MO3ULIMIO BTOPOTO ¥ 3aMUUIUTC B TAaO:1MIy BHIOpaHHBIE LIM(PHI MO COOT-
BCTCTBYIOIIIMH OyKBaMHu.

OM3UYECKUE BEJTTYHNHEBI UX U3MEHEHUA

A)obveMm ra3;c1 1) He m3MeHeTCA

b) aaBnenue raza 2) yBenmIuBacTCs

B) BHyTpeHHAs 2HEprus raza 3) ymeHbIacTCs
A b B
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84 (I1, C) B cocyae HensMeHHOro 00beMa HAX0AWIACh NPU KOMHAT-
HOM TEMIIEPATYPE CMECh ABYX HACATBHBIX ras’os, no | MOL KaXI0ro.
[onoBnHy coaepauMOro cocyaa BhIIYCTHIIM, & 3aTeM J00aBHIIN B CO-
cya 1 Mo:1p nepBoro raza. Kax u3MeHumich B pe3y/ibrare napiLuaibHbie
JaBJICHHS ra30B M UX CYMMAapHOE JABJICHUE, CCIIM TCMIICPATyPa ra3os B
cocy/e MOANEPKUBATIACH HEM3MEHHO?

OUSMYECKHUE BEJIMYMHLBI XAPAKTEP U3MEHEHMA

A) mapuuanbHOC AaBICHHC IICPBOTO rasa 1) yBemumoch

b) mapuuanbHoe JaB/ieHHC BTOPOro rasa 2) yMEHBIINIOCH

B) nasneHuc cMecu ra3oB B cocyae 3) HE U3MEHMWIOCH
A b B

85 (I1, BO). B pe3ynbrare OXaaxAeHUS WACAIBHOIO ra3a CpCaHss
KHAHETHYECKAst BHCPTHs TCILUIOBOTO JBIDKEHHS €10 MOJIEKYJT YMCHBIIAIACH
B 3 pa3a. ADcos10THas TEMIIEpATypa rasa mpH 3TOM

1) yBenmumtace B 3 pasza

2) ymeHBLIMIACK B /3 pa3
3) yBemumiack B /3 pas

4) ymenbuMiach B 3 pasa

86 (b, BO). Jlasicrue 3 Mone BOAOpOIA B COCYAE MPH TEMIEPATY-
pe 300 K pasno p,. Kakoso gasnexue 1 Mons BOA0pOaa B 3TOM COCYAE
npu BAasoe Soabiiei remneparype?

3 2 1
1) Ep‘ 2) gpl 3) gpl 4) 6p,

87 (I1, BO). Kak u3sMeHUTCA JABICHUC JAHHOTO KOJIMYECTBA HIACA/Ib-
HOTO rasa InpH nepexoae U3 cocrosauua 1 B cocrosiHue 2 (¢M. pucyHOK)?
A\ 2

1) He usmeHUTCH
2) yBenuaurcs

3) yMEHBIIUTCH

4) OTBCT HEOAHO3ZHAYEH

o
v
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88 (I, BO). B cocyac, 3akperToM
[OpIIHEM, HAXOJUTCA MJCAIbHBIN ras.
ITpouecc u3McHEHUs COCTOSHMA ras3a Io-
KazaH Ha guarpamMe (cM. pucyHOK). Kak
MeHICA 00BCM ra3a mpu Cro mepexoac
u3 coctosinusg A B cocrosnue B?

1) Bce Bpems yBenu4IuBanCs 0

2) Bce BpcMs YMEHBLIANCSH

3) cHayajia YBEJIMYHBAJICA, 3aT€M YMEHBIIAJCS

4) cHauana yMEHbIIATCS, 3aTCM YBCIMYHBAICH

89 (I1, C). YcranoBuTC COOTBETCTBUC MEXKIY NMPOLECCAMH B HIE-
anbHOM rasc v GopMyJiaMH, KOTOPBIMH OHM OTHChIBatOTCA (N — Huc-
710 ¥acTu, p — gasiieHue, V — 06seM, T — abcosroTHas TeMneparypa,
O - xomuuectBo TemnoThl.) K xaxmo#l mozuuuy nepeoro croadua
noadepUTC COOTBETCTBYIOLLYIO IO3ULMIO BTOPOTO M 3alUIIKUTE B Tab-
auiy BHIOpaHHbIC HUQPHI 104 COOTBETCTBYIOIUME OyKBaMH.

ITPOLIECCBI ®OPMYV JIbI
A) HU3obapusiii npouecc npu N = const 1) TP = const
b) Mzorepmuucckuii mpoucce mpu N = const 2) = cons
3) PV =const
4y 0=0
A b

90 (I, BO). Kak uameHMTCS TeMmreparypa UIEallbHOro rasa, ecliu
YBEIHYUTb ¢ro 00beM B 2 pa3a NpH OCYLIECTBIEHUM IPOLICCCa, OMU-

CBIBACMOTO BhIpaXkeHHEM P V2 = const?
1) yeennumrcs B 2 pa3a
2) yMeHbIINTCA B 2 pasa
3) yeenuuurcs B 4 pasza
4) ymcHbnutcs B 4 pasa
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91 (IL, K). Ha pucynke nokazan rpaduk npotecca, NpoBeXeHHOTO

N T
Hax 1 mosem uacansHoro rasza. Hafiaure otHomeHue temneparyp —= .

T2
3§0 ..... Jﬂ ..... 3 1)6
2pol---- S 2)2.5
i . i : ; 415

0 py 21, 31, 41, 5K, U

92 (b, BO) Ha pucyHke npuBcAcHa 3aBUCMMOCTb TEMIIEPATYPHI TBEP-
J0TO TeNa 0T MOIYYEHHOTO UM KOJTHMYCCTBA TCILTOTH . Macca Tena 2 Kr.
KakoBa ymenbHas TemoeMKOCTh BELICCTBA 3TOro Tena’

7,K4
1) 25 ox/(xr K) o0l
2) 625 [bx/(kr K)
3)2500 Jix/(kr K) 300
4) 1000 Ixc/(xr K) 21((;%

, : >
0 250 500 Q, K}l}}(

93 (b, BO). Ha pucynke mpu-
BeACH rpadux 3aBUCUMOCTH TEM-
neparypsl TBCPAOFO T¢ja OT OT-
JAHHOTO MM KOIMUYECTBA TEILIO-
Tel. Macca tena 4 xr. Kaxosa
yAeIbHAd TEIJIOEMKOCTb BCUIC-
cTBa 3t1oro Tcaa’

1) 0,125 JIx/(kr K) 200 é . >
2) 0,25 T/(xr K) 0 100 200 ), kJlx
3) 500 Tx/(xr K)

4) 4000 ix/(xr K)
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94 (b, BO). Kaxoii 13 rpa¢skoB, U300paKCHHBIX HA PUCYHKE, COOTBET-
CTBYET IPOLICCCY, IPOBCASHHOMY IPH MOCTOSIHHOM ‘Temmnieparype raza’?

P, klla }
) A 1A
2 — B 2)B.
/ 3) B
1_‘/_1“:— B HT
I -

0 1 2 VoL

95 (I1, BO). B onHOoM 13 ONBITOB CTajIH HAarpeEBaTh BO3AYX B COCYAC
nocrostnHoro ooseMa. Ilpu aroM Temneparypa Bo3ayxa B COCyAE NOBBI-
cuack B 3 pasa, a cro JaejeHuE BO3pocio B 2 pasa. Okazanock, 4to
KpaH y cocyza ObL:1 3aKpBIT ILIOXO, ¥ YePe3 HErO MPOCAYMBASICT BO3AYX.
-Bo cxonpko pa3 m3MeHWIach Macca BO3ayxa B cocyae?

1) ysenuuunace B 6 pa3s

2) yMeHbIIHAACH B 6 pa3

3) yeemuuuiaace B 1,5 paza

4) ymeHbIIMNach B 1,5 paza

96 (b, BO). B umnmuHApH4YeCcKOM COCYAC, 00BbEM KOTOPOIO MOMHO
M3MEHATH NMPY IOMONIX MOPIIHA, HAXOAUTCS MACANBHBII ra3, JaBJICHUC
kotoporo 5-10°T1a u temneparypa 300 K. Kax Hago usmeHurs oObeM
rasa, H¢ MCHsIs €r0 TEMIICPATYPhl, YTOOB! AABACHUE YMEHBIOMIOCH 1O
2,5-10° TTa?

rt 1

1) yeemuuts B 2 paza RNty i mt e
[]

2) yeennmuuth B 4 paza

3) yMeHBIINTH B 2 pa3za

4) ymcHpLuuTh B 4 paza
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97 (b, BO). Bo BHemHuit ctakad xanopumeTpa Oblia HAMUTa rops-
yas BOJA, BO BHYTPSHHMI — XOJOAHas (CM. PUCYHOK), YUCHHK Haua
CTPOUTH rpad¥Ky 3aBUCHMOCTH TEMITIEPATYPbI TOPICH M XOJIOOHON BOIBI
oT BpemcHHU. Yemy, BeposTHee Beero, OyIeT paBHa TeMIiCparypa rops-
4ei M XO;JOMHOM BOABI B KOHLE YpOKa?

1, C’

90

0]
50

0 10 20 30 40 1 v

1) remnieparypa ropaueii Boas! 50°; xononnoii 45°
2) Temneparypa H ropsiueH, ¥ X0;104HoMH Boasl 50°
3) Temncparypa ropstuei Boast 55°; xonoquoit 50°
4) Temncparypa ropsraeii Boas! 40°; xonoxnoit 60°

98 (b, BO). Ha pucynke nokasaHel rpa- AT

UK M3MEHCHUS TEMIEPATYPHI YETBIPCX 1 2
TEJI OXUHAKOBOMH MACCHI FIO MCpE NOTJIoLIC- 3
HUA MMM SHepruH. B HavanpHbii MOMEHT
TENO HAXOJMIOCh B TBCPAOM COCTOSHHM.
Kaxoit u3 rpaduxoB cooTBETCTBYET TBEPAO- Q
My TETy C HAaUMEHBIIEH TCTUI0eMKOCTHIO? >
1) rpacpuk 1
2) rpadux 2
3) rpadmk 3
4) rpadux 4
99 (b, BO). C Touku 3peHus PUIUKU HMCCT CMBIC] H3MCPATh TEM-
neparypy )
1) anexrpona
2)aroma

3) MOJICKY B
4) xUIKUX, TBEPABIX U Ta3000pa3HBIX TEN
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100 (b, C). YcranoBute COOTBETCTBHE MEXAy (PUIHUCCKUMU Be-
THYHHAMHU U GOPMYJIaMH, IO KOTOPBIM 3TH BEIHUUHBI ONPEAEISIOTCS.

K kaxoi nmosunumn nepsoro crosdia moadbepure COOTBETCTBYIO-
IIYEO NO3MLHIO BTOPOrO U 3aNUIIHTC B TaONHIy BbIOpaHHBIC LMGPLI
TO0J COOTBETCTBYIOIUMHU OYKBAMH.

OU3NYECKHE BEJIMYMHbBI OOPMYVYJIbI
A) yaAcIbHAd TEILIOTA IIABIEHHS 0
b) koaMyecTBO TCHIOTHI, 1) P
HEOBXOAUMOE A HATPEBAHUA m ( 2 1)
BELICCTBA B JAHHOM arperaTHom 5 (0]
COCTOAHMHU : ) m
B)- komu4ecTBO TEIIQTHI,
HCOOXOAUMOE A4 MIABICHHS 3) cm( L _tl)
BEIICCTBA MPH TCMIICPATYPC ILIABICHHS 4) Am

5 ~

)Com

101 (b, BO). AGcomoTHas TeMreparypa u 00ObCM OAHOrO MOSIsS
HAEANbHOTO Ta33 YBCAMYWINCH B 3 pasa. Kak m3McHUIOCH NpH 3TOM
AaBjeHHE raza’

1) yBeamumiock B 3 pasa

2) yseanuuiaoce B 9 pas

3) ymcHBIIUIOCH B 3 paza

4) HC U3MEHHIIOCH

102 (I, BO). Kaxoe xoqu4ecTBO TEILIOTH HYXHO MepeaaTh MO0
OJHOATOMHOTI'0 raza, 4ToObl BABOC YBEIHYUTH €r0 0ObCM B H300apHOM
IpOLIECCE, €CNIN HavaibHAs Temneparypa raza T?

3 ' 5
D) ERT 2) 3RT 3) ERT 4) SRT

103 (b, C). Tloabepute BO BTOPOIl KOMOHKE MPHUMEPHI TEILIOBBIX
SBJICHUH, MILTFOCTPHPYIOLIHE CIIOCOOB! TEILIONEPEaatH, yKa3aHHbIe B
nepeoii konoxnke. Kaxxaomy azementy nepeoro cronbua noabepure
YTBEPXJCHHE U3 BTOPOTO CTO;I0NA W BIHUIIMTE B Tabauuy moj 3aja-
HHEM LU(pH, 0003HAYAIOHC HOMCPA BHIOPAHHBIX VTBCPKICHUIH
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CITOCOBBI TEITVIOBBIE SIBJIEHW S

TEIUIOINEPEJAYU

A) Temior ‘0BOAHOCTH 1) Usmepenue temneparypb Tesia

bB) uzmyuenue OOJILHOTO PTYTHBIM TEPMOMETPOM

B) xoHBexums 2) Bricymusanue 6enbs, MOABEIEHHOTO
HaJ{ paAUaTOPOM OTOILICHHMS HITH
PAAOM CO CTCHKOH IICYH .

3) Beokuranuc oTBEpPCTHS B Gymare
C HOMOIIBIO JTYIBI B CO;THEUHBIH JeHb
A b B

104 (11, BO). Pa6ora raza 3a TepmoauHaMuMecKuii ik 1-2—3—4—1

(cM. pucyHOK) paBHa

P, xlla

A A 1) 100 xJIx
S0k ! I 2 2) 200 kJIx
| 3) 300 xJTx
100 }— — —
4: l 3 4) 400 xJx
| I |
0™ 2 3

105 (b, BO). Uneaneuniii ra3 cosepinut padoty 400 [k u mpu sToM
Cro BHYTpCHHAA dHeprus yseamumnack Ha 100 bk, Yemy paBHO KosH-
9ECTBO TEIUIOTHI, KOTOPOE MOMYYII YT OTAAJ ra3 B 3TOM npouecce?

1) ra3 momyuun 500 dx
2) ra3 nosryuyun 300 [k

3) ra3 organ 500 [x
4) ra3 orsan 300 bk
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106 (b, BO). BHyTpeHHeli 3Heprueii Te:1a Ha3bIBalOT
1) kMHETHYECKY IO SHEPTHIO XA0THUCCKOT'O ABMXKCHHS YaCTHL, U3

KOTOPBIX COCTOHUT TC.IO

2) 3HEpPruI0 B3aUMOJEHCTBHS YacTHL TeJa
3) cyMMy dHEpruy XaoTHMUCCKOroO JBHMXKEHHS YACTHI[ TEIA U

SHCPrUM MX B3aUMOAECHCTBUA

4) cyMMyY KMHCTHYCCKOH M MOTCHIHAIbHOM SHEPTHH TEJIa,
ABIDKYLIETOCS HA HEKOTOPOH BBICOTE HaJ IIOBCPXHOCTBIO 3eMII

107 (b, BO).I'a3 noc:1exosarensHo 14
NepelICsT U3 COCTOSIHMA | B COCTOSHME
2, a 3arcMm B coctosHus 3 U 4. PaGorta

ra3a paBHa HyTIO
1) Ha yuacTke
2) Ha yuyacTke
3) Ha yvacTke

4) na yyactkax 1-2 u 3-4

| -
-
3—

LN

Y RN P,

ERY. PR SR X

108 (IT, C). OaHoaTOMHBI WACATLHBINA ra3 HCU3MEHHOH MAacCHl B
M30TEPMHUECKOM MpoLiecce cosepuact padory A > 0. Kak McHsrores
B 3TOM Hpolecce 00beM, JaBICHHC U BHYTPCHHSAS SHCprus rasa?
K xaxao# mosuumu nepsoro croifua noabepuTe COOTBETCTBYIOILY IO
MO3ULIMIO BTOPOTO M 3anMInuTe B Tabnuiry BoiOpaHHbIC LMPHI MO COOT-

BETCTBYIOLIUMHU 6yKBaMI/I.

OU3NYECKHE BEJIMYMHbI
A) obbeM rasza

b) marnenue rasza

B) suyTpcHnsis sHCprus rasa

X U3SMEHEHUS

1) yBenuausacTcs

2) yMCHbINACTCA

3) He U3MEHACTCA

A
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109 (b, BO). BayTpeHHss 9Heprus HUACaIbHOTO rasa B 3alasHHOM
cocye MOCTOSHHOTO 00beMa OMpeAenIeTC

1) XaoTH4yeckuM ABIDKEHHEM MOIEKY:T rasa

2) ABIGKEHHEM BCEro cocyia ¢ rasom

3) B3aMMOACHCTBUEM COCYAA C Ta30M U 3EMITH

4) peficTBUEM Ha COCYA C ra30M BHEIMHMX CHI

110 (b, BO). Ha pT-auarpamve nokazax p4
ﬂpOHeCC N3MCHCHHA COCTOAHUS MACAJIBHOTO i
oanoaromuoro rasa. ['as oraact 50 k/lx Ten-
;1011 PaboTa BHCHIHMX CI1 paBHA
1) 0 xJbx Pop-------
2) 25 xJlx '
3) 50 xJIx ' >
4) 100 xIx 0 T

111 (IT, BO). OanoaToMEBIH e IbHbIN a3 B KONHYECTBE 6 MOJIEi
nornomaet koardectso Temwtors Q. Ilpu 3TOM Temmeparypa rasa mo-
Beimaetrcd Ha 20 K. Pabora, coBepimaemas razoM B 3TOM IIPOIECCE,
paBHa | x/Ix. IlornomcHroe KOMIHECTBO TEMIOTHI PABHO

1) 0,5 kllx 2) 1,0 xJbx 3) 1,5 kI 4)2,5 xJhx

2p0

112 (b, C). Ha pucynxe npeacrasiieH rpadyx 3aBUCHMOCTH AABICHUS
MICaNbHOr0 OHOATOMHOrO rasa ot ero oobema. I'az momyunn 500 xJbx
TEII0TH. BHYTPCHHSS 3HEPrUs ra3a Ipu 3TOM

p, 10°11a 1) HE U3MCHHIAC
; : 2) yeesmmaunach Ha 100 k/lx
1...-.4;——.}2 3) ymesbmiacs va 100 kIx
5 : 4) ysenmauaace Ha 300 k/Ix
i ;
Y 3

)
2

113 (b, C) Ha pucyHke nokasaHa KpuBas HarpeBaHHsA KPUCTALIN-
YECKOro BEMIECTBA MACCHI M MPH MOCTOSHHON MOIMHOCTH TCILIONEpC-
gauu k Hemy. IlocTaBbTe B COOTBETCTBHE YHACTKH KPHBHIX M opMyn
A1 BBIYUCJICHUA KONMYECTBA TCIUIOTH N10BEACHHON HA YIACTKE K BC-
ecTBy (¢ — yACHbHAS TCILIOCMKOCTh, A — VACAbHAS TCILIOTA IIIABIIC-
HHS, 7 — VACIBHAS TCIJIOTA NapooGpa30BaHus)

0 V. s
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iC A
240° r.___A
200 '

160- Vi

120 ;

80 - m«/;

40 |
0 A

-40

80- >
0 2 4 6 8 10 12 14 16 18 20 22 {,muH

Yyacrok (wm yuactku) @Dopmyrna /uist BbIMHCIICHIS KOJIMMCCTBA TCTUIOTHI,

KPHBOI HArPCBAHUA /UL IPOBEICHYS ITPOLICCCA C BELICCTBOM MAcChl /71
A) Ab 1) em(t ~1)
B) T 2) Am
B) BB 3ycem(t —t )
4) Lm (rm)
A b B
Vi 3 : 114 (B, BO). Ha VT-auarpammc
MpPEACTABJICHA 3aBUCHMOCTb 00BC-
_ZL__ _____ Ma HMICAIBHOrO rasa noCTOAHHOM
/ 1 Macchl 0T abCONIOTHOM TeMIcpary -
[ - pei. Kak usmeHsercs gaBicHUC B
0 T

npouecce 1-2-37

1) Ha yyactkax 1-2 u 2-3 yBeamumBaeTca

2) Ha yyacTkax 1-2 u 2-3 yMeHbIDAeTCA

3) na ywactre 1-2 ymenbluaercs, Ha y4acTke 2-3 OCTacTCsl HCH3-
MEHHBIM

4) Ha yyactke 1-2 He UBMEHSETCA, HAY4acTKe 2—3 YBCIMYHBACTCS
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115 (b, BO). Ha pucynke mokazaHo, D
KaK MEHATIOCH JABNEHHE HACATLHOIO rasa
B 3aBHCHMOCTH OT €ro 06beMa IpH mepe-
X0JI€ M3 COCTOSHMA 1 B cOCTOAHME 2, a 3a- 1
TeM B cocTosnue 3. KakoBo oTHomeHue

paGot raza =2 pa omux JIBYX OTpe3Kax 2 3 >
A23 0 V
pV-puarpammet?
16 2)2 3)3 4)4

116 (b, BO). Cocyza pazacneH neperopoakoii Ha JB€ PaBHBIC YaCTH.
B neBoii monosune cocyaa Haxoaurcs 10% monekyn raza, a B mpaBoi
nonosuHe 2 -10%° monekyn. CroIbKO MPUMEPHO MOJIEKYJl OKaXETCS B
eBOH TIOJIOBUHE COCYAA HEPE3 ATUTENBHOES BPEMS MOCIIC TOr0, KaK y6-

paTH TIEPETOPOAKY MEXIY IBYMS MOJIOBUHAMHU cocyaa’
1) 10% 2) 1,5-10% 3)2-10% 4)3.10%®

117 (b, BO). TIpu pabote xBurarens BHYTPEHHETO CTOPAHUS aB-
TOMOOUNS SHEPTHS, BHLACIHBHIAACS TIPU CTOPAaHUH TOILIHUBA,

1) NOMHOCTBIO NPEBPALHACTCS B MCXAHUYCCKY IO DHEPTHIO aBTOMOOMIIA
2) Y4acTUYHO MPEBPAIIACTCS B MEXAHWUCCKYHO SHEPTHIO aBTOMOOIIA
3) NOHOCTBIO NMPEBPAIIACTCS BO BHYTPCHHIOK SHEPTHIO BBIXJIOMHBIX
rasoB

4) NOMHOCTBIO MPEBPALIACTCS B KUHCTHUCCKYHO SHEPTHIO BBIXJIONHBIX
rasoB

118 (I1, C). Mincamssiii ognoaromustii /] o
ra3s IepCXOaUT U3 COCTOAHMS | B COCTOSI- T |l -1
aue 2 (cM. amarpammy). Macca rasa He L
mensercs. Kak sexyT cebsa mepeumciacn- | | / 1
HBIC HIDKC BCJTHUMHBI, ONUCHIBAIOMMKE 3TOT | _%__:2 ; |
ra3 B X0JC YKa3aHHOTO Ha JuarpaMMe Ipo- R >
uecca? 0 T

K xax0# nmo3uiuy nepeoro crodua noadcpuTe COOTBETCTBYIOLIYIO
TIO3MLIMIO BTOPOTO H 3aITMLIUTC B TaOJIHLYy BIOpaHHbIE I phi 10T COOT-
BETCTBYIOIUMHU OyKBaMHu.

:

54



BEJIMUYMHBI XAPAKTEP USMEHEHW S

A) nasnenme raza 1) yBemmrausaeTes

B) obvem rasa 2) yMeHbIIAETCA

B) BHyTpeHHss 2HEPTHs 3) HE U3MEHIETCH
A b B

119 (b, BO). B renmoBoii Mainuse Temneparypa Harpesarens 600 K,
Temmneparypa xoaogwisHuka Ha 200 K meHbne, uem y Harpesarens.
MaxcumasibHo Bo3moxkHei KI 1/ mamuner pasen

3 2 1 1

1)— 2)— 3)— 4)—

) )3 )2 ) 3

120 (I, BO). Macanbubiii TCIUIOBOM ABUraTC/ib HMEET ONMPCACIICH-
ubtit KITJI, PaccmarpuBaeTcs nBa Tna U3MCHEHMIA, BHOCHMBIX B pabo-
Ty Takoro asuratens. OJUH pa3 TeMICPaTypa HArpeBaTe.s NOJHAMA-
ercs Ha BeauuuHy AT npu HCH3MEHHOM TEMIIEPaType XONMOAMILHUKA.
BTopoii pa3 TeMneparypy X0JOAHIbHAKA MOHIDKAIOT HA BeauuuHy AT,
OCTaBJLA NpEkHEH TeMmeparypy Harpesarent. B xaxom cmysae KIIJ
HOBOM TEILTI0BO# MALIHHEI OyICT BHILCT

1) B nepeoM

2) Bo BTOpPOM

3) B 060X CIyyasx OQUHAKOB

4) oTBET 3aBHCUT OT HAYAIbHbIX 3HAYCHHH THarp uT

121 (I1, BO). Kak pazmuuarorcs KITJ TepmoauHaMudecKiX. UK-
70B, pabotaromux mo upkmam 1 -2 -3 -4-1ul-2-3 -1 (cm.
PUCYHOK)”?

PA2 3 1) y BTOporo B 2 pa3sa meHb1uC

2) y Broporo B 2 paz3a 60:1s1ue

3) y 060ux 0ANHAKOBHI

4) HEAb3A AaTh OJHO3HAYHOTO OTBETA

()
<V
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122 (b, BO). Kax u3mMenmTCs 1aBneHre UaeanbHOro rasa, ecim cpel-

HIOKO KMHETHHYECKYHO SHCPIHIO TEILIOBOIO JBIDKCHII MOSICKYJI ra3a yMEHb-
HINTDb B 2 Pa3a ¥ KOHLICHTPALHMIO MOJIEKY ra3a YMEHBIIUTE B 2 pa3a‘7

1) yBeauunrcs B 4 pasa
2) ymeHpIIUTCS B 2 pasza
3) ymenbmutcs B 4 pasa
4) He m3MeHUTCH

123 (B, BO). Touka pocsi Ans BOASHOrO mapa B KOMHATe paBHA

6 °C. B xoMHaTy BHeCH ¢ 6aTkoHA CYXyr0 OYTHIIKY C BOAOM, U BCKOPE
OHa IIOKPBIIACh MEIKHUMM KaricibkaMu Boabl. M3 3Toro cneayer, 4to

1) Temmeparypa Bo3nyxa Ha Gankone Hwke 6 °C
2) BIQXHOCTb BO3XyXa Ha GankoHe GOJBIIC, YeM B KOMHATE
3) BI@KHOCTH BO3IyXa Ha OA/TKOHE MCHBHIC, YEM B KOMHATE
4) Temnieparypa Bo3ayxa Ha 6anakoHe seimic 6 °C

124 (b, BO). B cocyae moa nopiiHeM HaXOAITCA TOILKO HACBILIEHHBIC

napsl Boabl. Kak OyaeT MEHATHCA JaBIcHUC B COCYAE, CCJIM HAYATh C/IaB-

SIMBATh MAPbI, MOAACPIKUBAS TCMIIEPATYPY COCYAA MOCTOAHHOM ?

1) naBnenue OyaeT MOCTOSIHHO PacTH

2) naBnenne GyaeT NOCTOSHHO MAJATH

3) maeneHue OyZeT OCTaBATBCA MOCTOAHHBIM

4) naBacHuE OyAET OCTABAThCA MOCTOSHHBIM, a 33aTEM HAYHET I1aJaTh

125 (b, BO). IloBbimcHYE BI2XKHOCTH MPUBOAWT K HAPYIICHUIO TEI-
NIOBOTO OOMEHA HE/I0BEKA C OKPYIKAIOIIEH CPEAOH. ITO CBA3AHO C TEM,

YTO HPH 3TOM HIMCHACTCA

1) yaensHas TEIUIOCMKOCTb BO3AYXa

2) CKOPOCTB UCTTAPCHUS BIIAar C TIOBEPXHOCTH TEa
3) atMocdepHoe naBieHue

4) cogeprkaHHE KHACIOPOAA B BO3AYXC
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126 (I, C). [TocTaBbTE B COOTBETCTBHE SBJICHHUE MPOMCXOAALIEE HA
rpaHuiie BO3AyXa H BCHUICCTBA B JPYrOM arperaTHOM COCTOSHHMH. Ha-
3BaHHE IPUOOPA A U3MEPEHUs BIKHOCTH, B KOTOPOM 3TO SABIECHHC
TIC)KUT B OCHOBC M3MEPEHUA ITOH PU3NICCKON BEIUYHHDBI

ABJIEHHME HA3BAHME ITPUBOPA .

A) Baimagenue pocet 1) Icexpometp

HAa METAUTMYECKOM Koprmyce  2) BonocsHoit rurpomMeTp

IIPY OXJIAKACHHMH KOpITyCca 3) KoHaeHcalMoHHbIi THTPOMET]
B) OxnaxaeHue KHIKOCTH

NPYU €€ UCTIApSHUH
B) Usmenenue aitisbt 6€1xK0BBIX

BOJIOKOH IIPH YBE/TMYCHUH

KOHLIEHTPALH BOIBI

HA UX [TOBEPXHOCTH

A b B

127 (I1, BO). B xyOuteckoM MeTpe BO3AyXa B MOMCIICHHM IPH
temneparype 20 °C Haxogures 1,12-1072 kr BoasiHbIX rnapos. ITonb3y-
Ach Tabnuuel MIOTHOCTH HACHILEHHBIX NAPOB BOABL, ONPEACTUTE OT-
HOCHTEJIBHYO BIIJKHOCTb BO3AYXa.

t,°C 16 (17 |18 (19 |20 (21 {22 |23 (24 (25
p 102 11,36 11,45 1,54 11,63 | 1,73 |1,83 |1,94 |2,06 (2,18 |2,30

Kr/m®

1) 100% 2) 75% 3) 65% 4) 55%
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128 (b, BO). Ha ¢ororpadmu npeacrasieHs! gBa TepMOMETpa, BXO-
JAIMMX B cOCTaB ncuxpomerpa. B nenxpometpuueckoii Tabauue oTHO-
CHTENTbHAA BIAKHOCTb BO3AYyXa YKa3aHa B MPOLICHTAX.

INcuxpomerpiueckas Tabauia

t | Pa3sHocTh nokaszaHuii cyXoro U BiaxHoro
oy TEPMOMETPOB

°cC| 0| 1| 2| 3| 4]5}|6| 78
15/100( 90| 80| 71| 61| 52| 441 36 27
16/ 100] 90 [ 81| 71| 62| 54 45] 37| 30
17{100] 90 | 81| 72y 64} 551 47] 39 32
18,100y 91} 82 73| 641 56| 48} 41| 34
19/100| 91| 82| 74| 65| 58] 50] 43| 35
20| 160| 91] 83| 74| 66 59| 51| 44| 37
21{100] 91| 83| 75| 67 60| 52 46| 39
221 100) 92| 83| 76| 68| 61| 54| 47| 40
23{100] 92 84| 76| 69| 61| 55 48| 42
241 100)1 92 84| 77| 69| 62] 561 49| 43
25[100] 92| 841 771 701 631 57| 501 44

OTHOCHTENBHAS BIAKHOCTD BO3AYyXa B MOMEIICHHUH, B KOTOPOM TIPO-
BOAHIAChk CHCMKA, paBHA

1)37 % 2)45 % 3)48 % 4) 59 %

129 (IT, K). Onun Momb paspeKeHHOTO ra3a CHa4ala H30TepMUYec-
KH CKMMAIH, a 3aTCM U30XOPHO HarpeBain. Ha xakoM U3 pucyHKOB 1300~

paxeH.rpaduk 3Tux npoueccon?
) I 4 17 (/
OLT 0
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130 (b, BO). Temneparypa Harpepare/isl HICATLHOTO TEIUIOBOTO JBH-
rarens KapHo 227 °C, a remneparypa xonomumaika 27 °C. Pabouee Teno
JBUTaTe/s1 COBEPLIACT 3a LMK padoty, pasuyro 10 xllx. Kakoe xomude-
CTBO TETUIOTH! NOJTYHAeT paGoYee TENO OT HATPEBATEIS 3 ONUH ITHKT?

1) 2,5 x 2) 11,35 Ix 3) 11,35 xJIx 4)25 xlIx

131 (I1, C). Temneparypy XxonoguiibHIKA TEMIOBOH MalIWHBI YBEITH-
YH;IH, OCTABUB TCMIIEpaTypy Harpesaresis mpexueil. KommtecTso Ten-
JIOTHI, MOAYHEHHOE ra30M OT HArpCBaTC.Id 3a LMKJI, He u3MeHWIoch. Kak
maMeHunuch npu 31oM KI1J{ TerioBoi MatmymHel, KOJIUMUCCTBO TEMIOTH,
OTAAHHOE ra30M 3a LUKJI XOJOAUNTBHIKY, U paboTa ra3a 3a HuK:i?

JL1a kKm0l BEIMUMHBL OTPCACIUTC COOTBCTCTBYIOLIMA XapakTep
H3MEHCHUA:

1) yBenmunnace
2) yMeHBIIHIIACH
3) He U3MEHMNIACH

3anuiute B TAONHMUy BHOpaHHBIE LUDPHI I8 KaxKA0oH Ppusmde ckoi
BemuauHbl. Ldpel B 0TBETE MOryT MOBTOPATHCA.

KI1J Konuuecrso rterors, oraanHoe | Pabora rasza
TEIIOBOH ra3oM xOJTOJMUILHUKY 3a UK
MALIKHBI 3a LK paboTsl
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6. TEMATAYECKUH BJIOK «JIEKTPOCTATHKA»

132 (B, BO). Koraa Mbi cHUMacM oaexay, OCOBCHHO M3TOTOBIICH-
HYI0 U3 CHHTCTHUYCCKUX MATCPHUA.I0B, MbI CIIBIINIUM xapaKTepHuﬁ TPCCK.
Kakoe sBieHne 00bacHAET 3TOT TPCCK?

1) anexTpuzaius

2) TpeHue

3) HarpcBaHMC

4) 5/ICKTPOMArHUTHAsA HHIY KL

133 (b, BO). Ilpu TpeHnn ninacTMaccoBOM AMHEHKH O IIEPCTh [TH-
HEHKa 3apsKACTCA OTPHULATCIBHO. JTO OOBACHACTCA TEM, 4TO

1) 37K TPOHBI NEPEXOAAT C JMHEHKM HA IMIEPCTD

2) DpOTOHHI NCPEXOJAT C JUHEHKU HA 1IEPCTh

3) DAEKTPOHBI NEPEXOAAT C INEPCTH HA THHEHKY

4) MpOTOHBI NCPEXOAAT C WEPCTH HA THHEHKY

134 (b, BO). Kax usMeHsTCS MOAYJIb U HAMPABJICHUS CHU B3aMMO-
AEUCTBHS ABYX HCOOIBUIMX MCTANIMUYCCKUX LIAPOB OAUHAKOBOTO AHA-
MCTpa, UMCIoIMX 3apaapl q, =+ 5 vKnu q, = - 3 5Kn, ecan mapuku
NPHUBCCTH B COMPUKOCHOBEHUE U PAa3ABHHYTh Ha TIPC/KHES paccTosHUE?

1) Moay:1b YBCAMU4UTCS, HANIPABICHUA COXPAHATCA

2) MOAyNb YMEHBLIUTCS, HATIPARICHUS U3MEHATCS HA MPOTHBOIMO-

JIOXKHBIE : :

3) MOAyb YMEHBIUUTCS, HANPABACHU COXPAHSATCS

4) MOZY:1b YBEIMMUTCS, HAMPABACHUS U3MEHATCS HA MPOTHUBOIO.I0XK-

HBIC
9

135 (B, BO). Kak nanpasncha kynonosckas cuna /', geictsyromas
Ha MOJIOKHTENbHBIM TOUCHHBIN 3apAd +q, TOMEIEHHBIH B LICHTP KBaI-
para (CM. PHCYHOK), B BEPHIMHAX KOTOPOrO HaXOOSTCH 3apsibl:

+q,+q,-q.—q? —ge otg
1) '
2) +2¢q
3) — (e o+q
4)
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136 (b, BO). /Ipa mancHbKkuX mapHka, 00aaronHx OARHAKOBEIMA
110 MOAYJTIO 3apsiiaMU ( KKAbIH, HAXOASTCS HA PACCTOSHUU I APYT OT
apyra u npurarusaiores ¢ cuioi F. Kakxosa cuiia snekrpocraruyecko-
ro NPUTSXKEHHS ABYX APYIHX IIAPMKOB, CCIIH 3apsj ONHOIO 3q, 3apsj

APYTOro % , @ PacCTOsHUE MEXIY HX LeHTpaMu 317
3

lE 2E 3) 3F 4) OF
)3 )5 ) )

137 (b, BO). Teno, obnaaarowmee 3ACKTPUHECKHM 3apsLIOM, BCIICA-
CTBHC fABJCHHA J.ICKTPOCTATHYCCKON HHIYKUMH MPUTATHBACT HC3apsi-
xeHHoe Teno. Kak M3MEHUTCS CHila MPUTSHKCHIS, €CTH HE3aPKCHHOE
TCJI0 OKPYKHTb 3a3¢MJICHHOH MeTannmdeckoii chepoii?

1) yBenmaurcs

2) YMEHbLIUTCS

3) He U3MCHHTCS

4) cTaHCT paBHOH HYJIO

138 (b, BO). Ha pucysake mpea- 1
CTaBICHO PACMONOXKEHUE ABYX He- A 2 =4 +q
TOBIDKHBIX TOUCHUHBIX JJICKTPUUCC- 4 O @
KuX 3apsaoB — q u + q. Harpasiic- 3

HHIO BCKTOPA HANIPSHKCHHOCTH 3.ICK-
TPHUCCKOTO MOl STHX 3apsiioB B
TOYKE A COOTBETCTBYCT CTpE/IKa

D1 22 33 44

139 (b, BO). binuska, 3apskeHHas OTPHLATEIBHO, B HaYaIbHBIH
MOMEHT BPCMCHH NOKOUTCA B OJHOPOAHOM 3NEKTPHYECKOM MOIE, Ha-
NPSDKEHHOCTh KOTOPOrO HampasCHA CIcBa Hampaeo. Kyaa u kak Hag-
HET JBUTaThCsl MBLTHHKA, CCJIM CUI0M TSKCCTH MOXHO TIpcHeOpeyn?

1) BipaBo paBHOMCPHO

2) BIpaBO pABHOYCKOPEHHO

3) BJIEBO PABHOMEPHO

4) B1€BO paBHOYCKOPEHHO
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140 (b, BO). Kak nzmeHuTcs MOIyY:.1b HANPSDKEHHOCTH 3IEKTPUYEC-
KOTO TOJIs1, CO3JAHHOTO TOYCYHBIM 3apsAA0M, IPU YMEHBIICHHHU PacCTO-
SHHS OT HETO JO TOYKU U3MEpPCHUS B n pa3?

1) ysemriures B n pas

2) yMCHBIIMTCS B It pa3

3) yMmeHsmuures B n’ pas

4) yeemaurcs B n’ pa3

141 (b, BO). Kax usamcHurcs MOAY:1b HANPSKEHHOCTH 3JICKTPHUUCC-
KOTO MOJIf, CO3JAHHOTO TOYEHHBIM 3aPAAOM B HEKOTOPOH TOMKE, MpH
YBE.ITMMEHHM 3HAYCHUS 3TOTO 3apsaia B n pas?

1) ysenuuurca B n pas

2) yMCHBLIMTCS B n pa3

3) yBenMMMTCA B N° pas

4) yMeHpIOHTCS B N° pas

142 (I1, BO). Touka B naxoautcs B cepeaute orpeska AC. Henoa-
BIDKHBIE TOYEHHBIC 3apsibl - U —2g pacronokeHbl B Toukax A u C
COOTBCTCTBEHHO {CM. pucyHok). Kaxoii 3apsia Hago MOMECTHTb B TOU-
ky C B3aMeH 3apsaa —2¢, 9T00b1 HANPsHPKEHHOCTD YIEKTPHUECKOTO MO
B Touke B yBenuumnach B 2 pasa?

-q —2q
[ ® L 2
A B C
1) -5¢ 2)4q 3)-3¢q 4) 3q

143 (b, BO). Ha pucyskc uzobpaxcHo
CEYCHUE YEIMHCHHOIO MPOBOAALIETO M0JIOr0
mapa. |- o6:1acte mo:iocry, Il - 06:;1acTh npo-
BoaHuka, [1 — o61acTs BHe mposoxHuKa. apy
coobmuu OTpHUATEIBHBIN 3apaa. B kakmx 11
00;1acTAX NPOCTPAHCTBA HANMPIKEHHOCTD
ICKTPUHECKOrO HOJSL, CO31aBAaCMOIO LAPOM,
OTIMYHA OT Hy:1s17
1) tonsko 81 2) Tosbko B 11 3) Tonsxko B 111 Helull

62



144 (b, BO). Temo u3 gudnEKTPHKA BHECCHO
B OHOPOAHOE SJEKTPOCTATUICCKOE FONE, a 3a-

A |B ’ TeM pasgencHo Ha sactu A u B. Kakumu anekr-
pudeckuMu 3apsagamu OyxyT 00Ianars 3TH 4acTH

-
E

— mocne pazacacuus’?

1) A nonoxurenpbiM, B — oTpunaTe nbHBIM
2) A — otpuuarenbHbiM, B — nonoxuTepHEIM
3) 0o6¢ yacTH OCTaRyTCA HEUTPAILHBIMU

4) OTBCT HEOJHO3HAYCH '

145 (I1, BO). Ha pucyHkc noka3aHO pacIOfIOKCHHE ABYX HEMOA-
BIDKHBIX TOUEYHBIX 3ICKTPHUCCKUX 3apaaoB + 2q ¥ —q. B kakol u3 tpex
touck — A, B i C — MoAynb HAMPSXKEHHOCTH CYMMAPHOTO JJIEKTPH-
YeCKOro MOJIs 3THX 3ap1JI0B MUHUMANEH? .

1) B Touke A +2q —q

2) B Touke B O G @ G @

3) B Touke C A B C

4) BO BCEX TPEX TOUKAX MOAY/Ib HANPSHKCHHOCTH UMEET OJUHAKO-

BBIC 3HAUCHUS

v

146 (b, BO). Yactuua netur u3 Touku A B Touxy B (cM. pucyHok)
MEXy 00KIaaKaMK 3apsDKCHHOIO KOHACHCATOPa N0 TPACKTOPHAM, I10-
Ka3aHHBIM HA PUCYHKe. B kakoM U3 cIyuaeB H3MEHEHHUC €€ KHHETHYEC-
KOH 3HEepruyM MakCUManbHO?

1) B 1-M ciryqae 3 +
2) BO 2-M ciTyuae A B
3) B 3-Mm ciryuac AY!

4) BO BCceX ClyyasxX 0JUHAKOBO

147 (b, BO). BoaayuHblii KOHACHCATOP MOACOCIUHEH K HCTOUHUKY
HanpspxeHus 24B. HanpspkeHHOCTD 3/IEKTPUYECKOTO OIS MEXay 00-
KJIaAKaMH KOHACHCATOPA, paciio/IO2KCHHBIMH Ha pacCTOASHUHN pY Apyr

OT Apyra, paBHa
1) 0,48 B/m 2) 12 Bm 3) 48 B/m 4) 1200 B/m
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148 (b, BO). IloTrcHuunan B Touke A 3JICKTPHUECKOTO MO PaBEeH
200 B, notenuman B Touke B pasen 100 B Kakyro pa6oTy cosepiua-
10T CHJIbl 3JCKTPMYECKOTO MOJIA [PH MEPEMELIEHHHU TOJ0KHTEILHOTO
zapsza 5 MKi1 u3 Touku A B Touky B?

D05 dx  2)-0,5 Hx 1Sk 4)-1,5 Ix

149 (I1, C). IT:tockuit BO3AYIIHbIA KOHACHCATOP 3apAIWIH IO HE-
KOTOPOH Pa3HOCTH NMOTEHUMATIOB M OTKIIOYILIM OT HMCTOYHHKA TOKA.
Kax u3MeHATCA mepevnc/ieHHbIE B MEPBOM CTO0NE (Pusnyeckue Be-
JAMYMHBI, €CAM TIACTUHBI KOHACHCATOpa Pa3fBHHYThH HA HEKOTOPOC
paccrositue”’

OU3NYECKME BEJIMYMHbBI X U3MEHEHUE
A) 3apsa Ha oOk1dAkax KOHACHCATOPA 1) yBemuumres
B) JnexTpoeMKOCTb KOHACHCATOPA 2) yMCHBLIUTCSA
B) DHeprus 3:1eKTpHdecKoro mosist KOHACHCaTopa 3) He u3MeHUTCS

IMoay4uBmyroca nocicaosarenbHOCTs HUbpP nepecHecuTe B OJaHK
otBeTOB (6€3 Mpobe:10B U Kakux-TMOO0 CUMBOJIOB).

A b B

150 IL BO). B 0aHOpOmHOM 3MEKTPHHECKOM TIONIE  HAMSDIKCHHOCTHEO
E =2-10° B/m Hauama aeiwxerre 3apspieHHad qactui (= 10° Kn) maccoit m =
I r. Kakyto ckopocts mpuoOpeTeT 4acThIa OpU TPOXOXKICHUH pac-
crosuusi r = 10 cm?

1) 0,2 m/c 2) 2 m/c 3) 20 m/c 4) 67 m/c

151 (I1, BO). KonaeHcarop moAKIOYEH K HCTOYHUKY MOCTOSHHO-
ro Toka. Kak H3MeHHUTCS SHEPrus 3MEKTPHICCKOTO MO BHYTPH KOH-
ACHCATOpa, €C/TU YBEIMUUTh B 2 Pa3a PACCTOSHUC MCXKAY O0Knaakamu
KOHzAeHcaTopa?

1) He mamenurca

2) Veenuuures B 2 pasa

3) YMenpluurcs B 2 pasa

4) I1paBHrIbHBINM OTBET HE NPUBEICH
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152 (b, BO). [lBa crexnanubrx kyOuka 1 1 2
COMM3IIM BIUIOTHYIO M IOMECTHIIH B ANIEKTpUYeC-
KO€ [1071€, HANPDKEHHOCTH KOTOPOTO HAIPAB/ICHA IO~
PH30HTAIHO BJIEBO, KAK MOKA3aHO B BEPXHEH Yac-
TH PUCYHKA. 3aTeM KYOHKH Pa3IBHHYIIH, U YIKE [10-
TOM YOpamy 3eKTPUHECKOE TI0JIE (HIDKHSA YacTh
pucyHka). Kakoe yTBEpa#ICHUE O 3HAKAX 3aPAA0B
pa3neeHHbIX KyOuKkos 1 1 2 npasuisHo?

1) 3aps.abt IEPBOro U BTOPOro KyOHMKOB OTPULIATEIbHBI

2) 3apsbl IEPBOTO U BTOPOTO KyOHKOB PaBHBI HYJIIO

3) 3apsabl IEPBOIO U BTOPOrO KyOHUKOB MONOKUTEILHBI

4) 3aps1 ICPBOro KyOHKa TIONIOMKHTE/IEH, 3aps] BTOPOIro — OTPHLIATEIICH

153 (b, BO). Ecim 3apsa Ha xOHAEHCATOPE MOCTOSHHOIN €MKOCTH
YBENIUUUTE B 2 pas3a, TO SHEPTHA ICKTPHIECKOTO MO KOHACHCaTopa

1) He M3MEHUTCS

2) ymeHbiOUTCS B 2 paza

3) yenuuurcs B 2 pasa

4) ypennuurcs B 4 pasa

154 (IL, K). IInockmii koHACHCATOP OTK/IIOMIIIM OT HCTOYHHMKA TOKA, &
3aTCM YBEIIMIIIM PACCTOSHHE MEXKTY €ro IacTHHaMu. Uro npousoiaeT
DU 3TOM C 3apAJ0M Ha 00KNIaIKaX KOHJEHCATOPA, AMEKTPOEMKOCTBIO KOH-
AeHcaTopa U HampsbKeHHeM Ha ero obkiaakax? KpaesbiMu sddexramu
npeHeOpeyb, CuMTast ILIACTHHBI KOHACHCATOpa OSCKOHEYHO CONMBIIMMH.
JrpnexTprudeckas MpOHUIIAEMOCTh BO3AYXa MPHHATL PaBHOH 1.

K xaxaoii no3umy nepBoro cronbiua noA6epHTe COOTBETCTBYIOIIY IO
MO3ULIUIO BTOPOTO U 3aIHMINUTE B TaO My BhIOpaHHbIE LIM(PHI IO COOT-
sercTBylomumu Oyksamu. ITomyuusuryrocs nocaeaosaretbHOCTh LUdp
nepeHecure B 071aHK 0TBETOB (0€3 mMpoOeIoB 1 KAKUX-THO0 CHMBO.IOB).

OUBNMYECKHUE BEJIMYMHBI X N3MEHEHME

A) 3apsn koHAeHCaropa 1) yBemauTcs

b) JnexrpoemxocTh 2) YMEHBIIHTCS

B) Hanpsoxenne Ha oOxi1aaxax 3) HE U3MEHHUTCH
A b B
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155 (I, BO). K nesapsxeHHOMy koHAeHcaTopy emkoctbio C noa-
KITIOYMITH NIAPAILIENIBHO 3aPSHKCHHBIN J0 3apAaa ( KOHACHCATOP TOM XKC
eMKocTH. Kakum BeIpasKCHIEM ONPEACIIACTCA FHCPTHA CHCTEMBI M3 ABYX
KOHJICHCATOPOB MOCIIC UX COCAUHCHU !

2 2 2 2

1) 4 2) 4 3) a4 4) LN

8C 4C 2C C
156 (I1, K). Dueprust anexTpuueckoro Ioisi KOHIEHCATopa, 3apsi-
JKEHHOIO OT MCTOYHHUKA MUTAHHUA C BbIXOAHbIM HampspkeHuem 100 B,
pasHa 400 mx][x. Kakoii cTaneT 3Heprus KOHJICHCATOPA, €CIM U3 TIPO-
CTPaHCTBA MEXIY OOK/IaJKaMU MOCIC OTK/KOYCHUA KOHAEHCATopa OT
MCTOUHHKA TNUTAHUS BHIHYTH AWDICKTPHUYCCKYIO MIACTHHKY, 3arOTHsI-
IOLIYIO BCC IMPOCTPAHCTBO MEKAY OOKIaAKaMM U MMCIOLLYIO JHIJICKT-

PHMECKYIO MPOHHLIAEMOCTh MaTcpuana, pasuyo 107

7. TEMATHUECKHHA BJIOK (JIOCTOAHHBINA TOK»

157 (b, BO). Ectu ckopocTs HanmpasIcHHOTO Apeiida 31eKTPOHOB B
3JCKTPUICCKON LICTIH YBCIMYMIIACh B 2 pasa, TO CHJIa TOKa

1) He usMeHnIach

2) yBCIAMYKIaCh B 2 pz;f;a

3) yeenwuunace B 4 paza

4) ymenbmvnace B 2 pasa

158 (b, BO). Pe3yabrarsl u3MepeHys CH:Ibl TOKA B PE3UCTOPE IMPH
Pa3HBIX HAMPSDKCHILIX HA €TO KIIEMMAaX T0Ka3aHbl B Tab IUIe:

U.B 0 1 2 3 4 5

LA 0 20 4,0 6,0 8.0 10,0

[pu Hanpsbkenuu 3,5 B nokaszanus amncpMceTpa
1) mpeackazaTs HEBO3MOXXHO

2) paBHHL 6,5 A

3) pasuur 7,0 A

4) paun 7,5 A

66



159 (I1, C). Ucrounuk toxa ¢ IAC € wu BuyTpCeH- R
HUM COIPOTHBIICHHCM ¥ CHauaa OBl 3aMKHYT Ha BHCIII-
Hee compoTusienuc R. 3arem BHCmHCe compotmBie- | £, F
HHC YBCTIUYUIIN. Kax IIpHU 3TOM HU3MCHATCH CUJIa TOKa B s
LICTIH 1 HAPAKCHHC HA HA BHCIIHEM COIIPOTHB.ICHHHU ]

YcTaHOBUTE COOTBETCTBHE MEXIY (PU3MHMECKNMHU BEITMMHUHAMU 3TO-
ro NpOoLECCca U XapaKTEPOM HX U3MEHEHMS.

K xaxxzoii mo3unuu nepeoro ¢ro;Idna noaoepuTe Hy>KHYO IO3ULIMIO
BTOPOr'O H 3aIlUIUKTE B TaOIULYy BEIOpaHHEIE LIMQPEI IO COOTBETCTBY -
IOLHMH OYKBaMH.

OU3MYECKHME BEJIMYUHBI XAPAKTEP U3MEHEHK A

A) cwna Toka 1) yBemmuurcs

b) nHanpsbxcHUe Ha BHELDHCM 2) yMEHBIIUTCSH

COITPOTUBJICHUAU 3) He n3MCcHHUTCS
A b

160 (b, BO). CywmecTBeHHOE YMEHbBLICHHE CONMPOTHBICHHA IMO-
Ty IPOBOHHMKOB NIPH HATPEBAHNHK O0BACHACTCSH

A) yBeaudeHHeM 4HClIa CBOOOAHBIX HOCUTEIEH 3apsiia

b) yBe:1aeHueM ckopocTH apeiida ¢cBoOOAHBIX HOCUTENCH 3apaaa

1) Tomeko A 2) To;ibio b 3)uA,ub 4)un A, vu b

161 (b, BO). [IBa pe3ucTopa BKIIOUCHBI B 3;ICKTPHYSCKYHO LICITH MOC-
ncaosarenbHo. Kak COOTHOCATCS MoKa3aHusm BOJIBTMETPOB, H300paKeH-
f’
HBIX Ha cxeMe” 2 Om 8 Om

1 1
1) U1=2U2 2) U1:4U2 3) U1= ZUZ 4) U1= EUz

162 (b, BO). Conportusnenue Mexay toukamu A u B anexrprucc-
KOH IeTH, TIPEACTaBICHHON Ha PHCYHKE, paBHO

12 Om 1)30m
2) 50m
50 B
a = 3) 8 Om
4) 21 Om
4 Om
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163 (b, BO). Yepes yuacTok uenu (CM. pUCYHOK) TCUET MOCTOSH-
wotit Tok [ = 10 A. Yro noxaseieaer amnepmerp? ConporusieHuem

amrepMeTpa npeHeOpets.
DIA I

2)2A r r r r
3)3A ﬁi—u H_—H . —
4)5A

164 (b, BO). KakuMu HOCHTEISIMH 3IEKTPHUCCKOTO 3apsiia CO34a-
eTCs TOK B rasax M B 3JeKTponuTax’

1) u B razax, ¥ B 3IEKTPOJIUTAX — TOIBKO HOHAMH

2) Brazax — TOJBKO HOHAMH, B JEKTPOIIATAX — HOHAMH U SJIEKTPOHAMU

3) Brasax —3MEKTPOHAMI ¥ HOHAMU, B 3MEKTPOJIUTAX — TOMIBKO HOHAMU

4) u B rasax, ¥ B 3NEKTPOJIINTaX — TOJIBKO JJIEKTPOHAMH

165 (b, BO). Kakum TuroM mpoBoAMMOCTH 00;1aA3I0T MO.TyTIPOBO -
HHUKOBBIC Marepuansl 6¢3 mpumcceii?

1) B OCHOBHOM 3.I€KTPOHHO#H

2) B OCHOBHOM JBIPOYHOH

3) B paBHO} cTENEHN 3J'IC/KTpOHHOi/i U JBIPOYHOMN

4) noHHOM

166 (b, C). YcraHoBHTE COOTBETCTBHC MEKAY (QHU3NUECCKUMHU BEITH-
YHHAMH M €AMHMLIAMH U3MEPEHUsI 3THX BemmauH B cucteme CH.

K kaxx10if no3uimu nepBoro croadua nog0epure COOTBETCTRYIOLIY IO
MO3HULINIO BTOPOTO M 3aMUIIUTC B TAONULYY BEIOpaHHbIE (P 04 COOT-
BETCTBYIOIUMH OyKBaMH.

OU3UYECKA A BEJIMYMHA EJVUHULIA BEJIMYMHEI
A) 3JICKTPUHIE CKOE HAMPSDKCHUE 1) Kyvston (1 Kn)
B) 3CKTpHUCCKOE COTPOTUBICHHC 2) Barr (1 Br)
B) aackrpuycckuii 3apsan 3) Ammep (1 A)
4) Boast (1 B)
5) Om (1 Om)
A b B
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167 (b, BO). Kaxoit u3 rpadukoB, npeACTaBAEHHBIX Ha PHCYHKE,
COOTBETCTBYET BOJBT-aMIICPHOM XapAKTCPUCTHKE TIOTYIPOBOAHUKOBO-
ro AMOAA, BKIFOYEHHOTO B MPAMOM HANpPAaBICHUH ]

Al A Al Al

\ =
\ /=

-
\ =

0 0 0 0
1) 2) 3) 4)

168 (b, BO). I'lpu oasoM conpoTueneHuu peoc-

1 TaTa BOJABTMETP mokxaseiBacT 6 B, amrepmerp —

@ R 1 A (cm. pucyHok). I'lpu gpyrom conporuBicHUN

peocrara nokasanus npubopos: 4 B u 2 A. Yemy

PABHO BHYTPEHHEE COMPOTHB/ICHUC HCTOYHIKA TOKA?
AMIIEpMETpP B BOJIBTMETD CHUTATh HACATbHBIMH.

1) 0,5 Om 2) 1 0Om 3) 1,5 0m 4) 2 Om

169 (b, BO). Ha pucynke npuseaena gororpadus 31CKTpUICCKOH
IICTTH, COOpAaHHOH YHCHUKOM 11 HCCIICAOBAHMS 3aBUCHMOCTY CHITBI TOKA,
MPOXOSIIETO UCPe3 PEe3UCTOp, OT HAMPSDKEHUS Ha HeM. Jlng Toro uTo-
ObI Yepe3 Pe3UCTOP MPOTEKaNA TOK CHIIOHN | A, HanpsbkeHNe Ha HEM J0JI-
JKHO OBITb PaBHO

(,,j’ /
”f’"ulip" gt

\
1)02 B 2)34 B 3)5,7B 4)7,6B
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170 (I'1, BO). [Insa uccneaoBaHus 3aBUCHMOCTH CHJIBI TOKA, POTCKA-
IOIIEro Yepe3 MPOBOJIOYHBIN PE3UCTOP, OT HANPSDKEHHUS HA HeM Obl1a
coOpaHa scKTpudecKas Uenb, MpeAcTaBIcHHas Ha ¢pororpadun.

e

<

3
A i &
\\\\\\\\\\\\‘“ g5, ""»i/

Hackonbko HCOOX0AMMO YBEIMYNTh HANPSDKEHHE AU YBECIUUCHHSA
cH1bl ToKa Ha (0,22 A7

HI11B 2)228B 3)3.3B 4)44 B

171 (I1, BO). B snexrpuueckoif uen, u300pakeHHOH Ha PUCYHKE,
MOI3YHOK pPeocTarta NepeMeInaroT BupaBo. Kak u3sMeHHUCh rMpu 5TOM
NOKA3aHHA UACATbHBIX BOIBTMETPA U aMriepMeTpa’

1) moka3zauus 060uX IPUOOPOB YBEITH-

Y TUCh

2) nokazanus 06oux mpubopoB yMEHb-

LIATHCDH
3) moxa3aHus aMICPMETPAa YBCIIHYHM- _é

JIUCh, BOJBTMCTPA — YMEHBIIITUCD
4) noxasaHMs amIrcpMeTpa YMCHBbIOH- ¢
SIMCh, BOJIBTMETPA — YBCJIHHIUIHUCH

® S
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172 (I1, BO). A uamepenus IJIC ucrounuka toka E u ero BHyT-
PCHHETO COMPOTHBICHHA I' YUCHHUK COOpan cXeMy, MPCACTABICHHYIO HA
pucyske. Ilpu 3ToM macanbHeti BONMETMETp nokas3bisan 5 B, a amnep-
metp 1 A. Tlocne pa3mbixanus kitoua K BossTMeTp nokaszan 6 B. Uemy
paBubl IJIC HCTOUHUKA U €10 BHYTPEHHEE COIMPOTHUB/ICHHE ?

1l
|
K ! DHE =6B;r=10M
f\ 2)E =1B;r=50m

CAD 3)E =5B;r=10m

HE =6B;r=50mM

e R

173 (I1, BO) Kaxoii rpaduk cOOTBETCTBYCT 3aBUCUMOCTH YACIbHO-
IO CONPOTHBICHUS NOJYNPOBOAHUKOB N-TUIA OT TEMIIEPATYPbI?

1 l : 2) [ 3) [ 4 I
e e i e

175 (b, BO). Ha pucyHke uzobpaskeH rpadux 3aBUCHMOCTH CHITb
TOKA B MPOBOAHHMKE OT HAIPSHIKECHUA MCKAY ¢ro xoHuamu. Yemy pasho
CONPOTHBIICHUE TPOBOIHHKA?

I, MA!

1) 0,25 kOm

2) 2 xOm

3) 4 xOm

4) 8 xOm
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176 (b, BO) Ha ¢ororpaduu — snextpudeckas vens. [loxazanua

BKIIOHEHHOTO B 1TETTH AMTICNMCTDA TAHLI B aMrienax.

I

Kakoe HalpsDKCHUC NIOKKCT HacaNbHbIN BOJIPTMCTP, €CJIH €10 oA~

KITIOYHTh NApAILIeIbHO pe3uctopy 1 Om?

1)0,8B 2)1,6B 3)24B 4)48B
I, AA

177 (b, BO). Ha pucynke noka3san E ;
rpaduk 3aBUCHMOCTH CIUIBL TOKA B JIaM- | L
T¢ HAKATHBAHUA OT HAPDKCHUS HA ¢6 2 g
xinemmax. Ilpu cune Toka 1,5 A Mom- i
HOCTBb TOKA B JaMI€ PaBHA 14— r—

1) 135 Br : -

2) 67,5Brt : N I

3) 45Br 0 10203040 50 U,B

4) 20 Br

178 (b, BO). IlpoBoaAHKKM H3TOTOBIICHHI U3 OJHOYO M TOTO XKE Ma-

Tepuana. Kakyio napy npoBOAHHKOB HY>XHO BbIOparb, 4ToObl Ha OIBITE
OOHapy>uTe FABHCUMOCTb COPOTUBIICHHS [IPOBOJIOKH OT €€ AuaMeTpa’
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179 (I1, K). Cxema snekrpuyeckoi
Henu rnokasana Ha pucyske. Korna nerms
Pa3’OMKHYTa, BOJBTMETP MOKA3bIBACT
8 B. I'lpu 3amxHyTO# LIENMM BOJNETMETP N
nokassiBaet 7 B. ConporusncHue BHCII- N\ \
Hell uermu paBHO 3,5 OM. UYemy paBHO

BHYTPCHHEE COMPOTHB/ICHAE UCTOURMKA ~ —— —

Toka?

180 (b, BO). Tpu pesucropa, umeromue conpotusieHus R, =3 Ow,
R, =6 Om u R, =9 Om, BITIOHEHB NAPATICABHO B LETb NOCTOSHHOTO
Toka. YeMy paBHO oTHOImEHHE PabOT IMEKTPHIECKOTO TOKA, COBCPIICH-
HBIX [TPH IPOX0/KASHUH TOKA YUCPE3 ITH PE3UCTOPHI 33 OAUHAKOBOE BPEMSI
1)2:3:6 2)1:2:3 3)3:2:1 4H)6:3:2

181 (b, BO). Konaencarop noak:I108u€H K MCTOHHHKY TOKA MOCICAO-
BareabHO ¢ pesrcropoM R = 10 kOm (cM. pucyHok). Pesynsrarst m3-
MEPEHHI HaNPHKCHUS MExay oOknagkaMy KOHACHCATOpa IMpEACTaB-
sens B Tabnuue. Tounocts namepenns Hampsokenns U = 0,1 B.

L c 0 1 2 3 4 5 6 7
UB| 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

2

Ouennre cuny Toka B uenu B MoMeHT t = 2 ¢. ConpoTuBieHHEM
MIPOBOJOB U BHYTPEHHMM COMPOTHBIICHUEM UCTOYHHKA TOKA IPEHEOPEYb.

8. TEMATHYECKHAA RIOK «MATHUTHOE IOJTE»

182 (b, BO). [lpa mapasuienbHBIX IPOBOIHMKA, IO KOTOPHIM TEYET TOK
B O/IHOM HAITPABJICHIH, MPUTATUBAIOTCS. ITO OOBACHIETCS TCM, YTO

1) Tokn HemOCPEACTBEHHO B3aMMOZCHUCTBYIOT APYT C APYroM

2) 3MEKTPOCTATHYECKHUE MO 3apAI0B B MPOBOAHMKAX
HETIOCPEACTBCHHO B3aHMOACHCTBYIOT APYT C APYIOM

3) MarHUTHBIC MO TOKOB HETIOCPEACTBEHHO B3aUMOAEHCTBYIOT JpyT
¢ ApyroM

4) MarHUTHOE MOJIE OAHOTO MPOBOAHHUKA C TOKOM JCHCTBYET HA
JBIDKYLIMECS 3apsabl BO BTOPOM ITPOBOIHIKE
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] *C 183 (b, BO). Ilo aBymM TOHKHM mps-

e —— MBIM NPOBOJHHKAM, MAPAJUIEIbHBIM APYT
JpYry, TeKyT oAamHakoBbie TOkH [ (cm.
. —— s n pucyHok). Kak Hanpap;ieHO co3zzaBacmoe

MMH MarHutTHoe nosie B Touke C?

) xknam ©® 2)orHac ® 3} BBepx T 4) Bum3 |

184 (b, BO). Yro Habnroaanocs B onbire pcreaa?

1) BaaumonciicTBMC ABYX NapaiieabHBIX MPOBOAHUKOB C TOKOM.
2) BzanmopneicTBHE ABYX MAaTHUTHBIX CTPEIIOK.

3) INoBopoT MarHMTHO# CTpENKY BONMM3M MPOBOAHMKA MPHU MPO-
MyCKaHUU YEPE3 HErO TOKA.

4) BO3HUKHOBEHHE JCKTPHUECKOTO TOKA B KATYIUKE MPU BABUra-
HUH B HCE MArHuTa.

185 (b, BO). B 0aHOpOAHOM MarHUTHOM M0;1¢ HAXOAMTCA PaMKa,
Mo KOTOPOH HAa4YMHACT Te4b TOK (cM. pucyHOK). Cuia, AeHcTBYIOmas
Ha BEPXHIOKO CTOPOHY PaMKH, HalpaBJieHA

B < 1) B mockocTH uepTexa |
j 2) B TIOCKOCTH YepTesKa |
S L P — 1 3) x Hav mepICHIMKYTAPHO MIOCKO-
"1, CTH HepTeka O
> 4) OT Hac MEPNCHAMKYIAPHO TIOCKO-

Y V ¥V V Vv CTH YCPTCKA ®

186 (b, BO). Pamky, mnomaap koTopon pasaa 0,5 M%, nomecTunm B
MarHuTHOC IOJIC MEPICHAUKYSIPHO K €ro NuHHAM uHaykuuu, Koraa
IO paMKe IPOMYCTHIIH SNCKTPHUCCKHi TOK 4 A, Ha HeE cTan AeHCTBO-
Batb MOMcHT cui 12 Hm. Yemy paBeH Momy:s BEKTOpa MHIYKLH

MAarHuTHOTO ToJis1?
10,16 Tx 2)1,5Tn 3)6Ta 4)24 Tn
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187 (b, BO). 3neKTpoH M MPOTOH BAETAIOT B OXHOPOJHOE MAarHUT-
HOE HOJIE MEPNCHAMKY.IMPHO BEKTOPY MArHUTHON MHAYKIMHA CO CKO-
poctsamu v u 2v. OTHOIIEHHE MOAYJIA CHIbI, JCHCTBYIOIEH Ha JJIEK-
TPOH CO CTOPOHBI MAarHMTHOTO MOJA, K MOZYJIIO CHJIBI, ACHCTBYIOLICH
Ha IPOTOH, PaBHO

N4:1 2)2:1 3)1:1 4)1:2
188 (I1, BO). Jlpc yacTvimsl ¢ 0AMHAKOBBIMH 3aps1aMH Y OTHOLICHUEM
m
Macc ‘rr_lL = 4 BeTC/M B OOHOPOAHBIE MArHUTHBIC MMOJIsl, BEKTOPHl Mar-

2
HUTHOM MHIYKUMY KOTOPBIX NEPHICHAMKY JITPHBI MIX CKOPOCTAM: TICpBasd — B
no;ie ¢ uHayKimeHd B, sropad — B none ¢ vhaykuued B, Hadiaure otso-

T.

LIEHHe BpEMEH ?2 , 33TPAYCHHBIX YACTULIAMU HA OJMH 00OpOT, eciu OT-

1

B
HOLICHUE MH Iy KL —BZ— =2.

1

1) 0,5 2) 1 3)2 4)4

189 (b, C). YcranoBurc cOOTBETCTBHE MEXIY ONpCACCHHEM (u3mte-
CKOH BETMUMHBI M HA3BAHHCM BEJIMYMHBI, K KOTOPOMY OHO OTHOCHTCAL.

OIMPEJIEJIEHUME OIT3UMYECKA A
BE/IMYHUHA
A) TlpomssencHue Momymsd BekTopa Mar- 1) MarnutHas
HUTHOM WHIYKUMM HA CHIYy TOKA, MTHHY MPOHMIIACMOCTD CPEIbL

YYACTKA IMPOBOAHUKA M HA CHHYC yrja MC-  2) MarHuTHBIH MOTOK
KTy MArHMTHOM MHIYKUMEH u y4yactkoM  3) Cuaa Jlopenua
TPOBOJHHKA 4) Cuna Amnepa
b) Ornomrenyic Momy:19 BEKTOpAa MarHUT-
HOIl HHTyKIMY B OHOPOJHOM CPCAC K MOAYIIIO
BCKTOpAa MArHUTHOM MHIYKLMU B TOH 7K€ TOUKC
MPOCTPAHCTBA B BAKYYME

HMo:yumBLyrocs noCnCAOBATCIBHOCTh UUGP NMCPeHCCUTC B OJIaHK
oTBcTOB (Oe3 npobe.10B ¥ KakuX-11MO0 CUMBOJIOB).

A b
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190 (I, BO). Kak n3menurcs yactora oOpaineHus 3aps>KeHHOH Jac-
THLEI B OAHOPOAHOM MATHUTHOM TOJIE MPH YMCHBIIEHHN C€ CKOPOCTH B
n pa3? PaccMoTpure HepeTHBUCTCKUI ciryHait (v << ¢).

1) yBemmuutca B n pa3

2) yBenuuutcs B n® paz

3) yBemuuurcs B n° pas

4) He U3MEeHUTCH

191 (b, BO). Hon Na+ BieTacT B MarHUTHOE I10JIE€ CO CKOPOCTBIO V
NEPNEHAMKYIIPHO JTHHUAM MHAYKIUA MATHHTHOTO TOMNA C MHAYKUMEH
B. Paguyc opOUTH HOHA MOKHO PaCcCUUTAThL M3 BRIPAKEHUA

1) mve 2ymvB 3)€B_ 4) mv_
) B ) e ) my cB

192 (b, BO) Yuacrok Hi)OBO}lHHKa JmaHoi 10 ¢M HaXOAUTCA B Mar-
HITHOM NoJjie uHAyKiper 50 MThn. Cuna AMnicpa ipy nepeMeIne HUM opo-
BOJAHHUKA HA § CM B HANPaBJICHWM CBOErO ACHCTBHA coBepuIacT paboTy
0,004 JIx. Yemy papHa cuia TOKA, MPOTEKAIOLICTO MO MPOBOJHUKY?

T TpoBoTHHK pacmoNOXCH NEPTICHIUKY/BPHO JIMHFAM MArHUTHOH MHTYKLIMH.
1)0,01 A 2)0,1A 3)10A 4)64 A

193 (I1, BO) Ha pucynke npeacranen 1 Af
rpaUK U3MEHECHMS CIUTBI TOKA B KATYIIKE C 3 f-v-n----m====y
uHIYKTUBHOCTBIO L = 6 TH. Benuuuna I1C 9
CaMOMHIYKLIHK paBHa

1)36B  2)9B 3)4B 4)0B 1

L.
o

, C

[ A
~—

0 i

194 (b, BO). MaruautHsiif MOTOK YCpe3 3aMKHYTHIH BHTOK, HOME-
HICHHBIH B OJHOPOJHOC MarHUTHOE TOJIC, 3aBUCHT

1) TOMBKO OT MO/ BEKTOPA MArHUTHOM HHAY KLU

2) TONBKO OT yIJIa MEXIY BCKTOPOM MArHUTHOM MHIYKLMU U

TIOCKOCTBIO BUTKA

3) TOABKO OT IJIOLAAH BHTKA

4) ot Bcex Tpex (GaKkTOpPOB, IEPCHHUCICHHBIX B 1) — 3)
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195 (B, BO). ®apancit o6Hapy»un

1) oTK:T0HCHME MarHUTHOM CTPENKH NPU MPOTEKAHUU
3MEKTPHYECKOr0 TOKA MO IPOBOLY

2) B3aMMOJCHCTBHE NMAPALIC;IBHBIX MPOBOJHUKOB C TOKOM

3) BO3HMKHOBEHHE TOKA B 3aMKHYTOH KaTyLIKe ITPY OITyCKaHUH B HEC
MarHuTa

4) B3aMMOJCHCTBHE JBYX MAarHHTHBIX CTPEIOK

196 (b, BO). Ha pucynxe npuseaeu
rpad K H3MCHCHMS CHIIB! TOKA B KATYLUKE
MHIYKTHBHOCTH OT BpemeHu. Mony:1e QJIC
CaMOMHAYKUMH NMPUHUAMACT HauOO:IbIIee
3HAYCHHE B MPOMEXKYTKE BPEMEHH

HDO-1c 2)1-5¢ 3)5-6¢ 4)6-8c

197 (b, C). YcraHOBHTE COOTBETCTBUE MEXKAY HAYIHBIMU OTKPBITH-
AMH U IMCHAMH YUCHBIX, KOTOPBIM 3TH OTKPBITHS MPHHAXIC)KAT.

K xaxoii mozumpu nmepeoro croyioua noa0epuTe COOTBETCTBYIOLITY O
NO3ULIKIO BTOPOTO U 3aIMALIMTE B TaO MLy BbIOpaHHbIC MUGPHI 110 COOT-
BETCTBYIOLIUMU OyKBaMH.

OU3MYECKHWE OTKPBITHUA UMEHA YYEHbBIX
A) 3aK0H MPAMOH HNPOMIOPLIMOHATIBHOM DT Om
3aBHCHMMOCTH MEXIY CHIIOH TOKa B IPO- 2) P. MunnmxeH
BOJHHKE H HaNpsXCHHCM HAa KOHLIAX 3) M. dapanei
NPOBOAHUKA 4) A. Amriep
B) skcnepuMeHTaNBHOE ONPEACIEHUC 5) 93.X. Jleny

BCIHYHHBI 2ICMEHTAPHOTO DJIEKTPUUCC-
KOro 3apsaa

B) npaBuno ans onpeaencHus Hanpas-
NeHUS MHIYKUHOHHOTO TOKA B MPOBOA-
HUIKC
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198 (I1, BO). YcTeipe 04WHAKOBBIX ITPOBOJIOKH JLIMHON L kakaas,
CBSI3aHHBIC HA KOHLIAX [MApHUPaMu, 00pasyioT KBaapar, HOMCUICHHLIN B
MarHMTHOE NOJIC HHAYKLIMel B, nepneHAMKYIIpHOC MI0CKOCTH KBaApa-
ta. ConpoTHBicHHE KX I0# poBo:10ku paBHo R. Kakoii 3apszx npote-
YET Yepe3 TATBBAHOMETP, COSIHHEHHBIN TOCAEJOBATENLHO C OJHON U3
HPOBOJIOK, ECJITH MPOTHBOIOJOKHBIC BEPIIUHE! KBAPaTa PacTATHBAIOT
JI0 TCX 0P, TOKA OH HE NPCBPALIACTCS B MPAMOI NMPOBOAHUK

[’ BI1? 4R 4R

B
DR 2 TR 3) Bz Y B2

199 (b, BO). Kpyrnbiii mpoBosouHbiii BUTOK maomaau S =2 M> pac-
TOJIOXKCH NEPNEHANKY/IIPHO TMHUAM BCKTOPA2 MArHUTHOW MHYKIIMH Of-
HOPOJAHOIO MArHATHOTO MoJis. Benuurna BexTopa MarHUTHOM HHIYKLIH
paBHa 0,04 Txa. 3aBpems t=0,01 ¢ MaruuTHOE NONC pAaBHOMEPHO cHa-
jaet 10 Hyms. Yemy pasuo IJ[C uHaykumu, reHcpupycMas npu 3TOM B
BuTke? IHAYKTHBHOCTBIO BHTKa IpeHEOpeUs.

1)8B

2)2B

3) 0,8 MB

4)0B

200 (b, BO). I'lo aByM pe:1bcaM, COCAMHCHHBIM NMEPNEHANKYASPHOM
NCPCKIAAMHOH (CM. pUCYHOK), HAUMHAIOT TSHYTh NEPEMBIUKY B HAIPAB-
JCHUM, YKa3aHHOM CTPE.IKOH. Bcs KOHCTpYKLMSI pacIO;IOKCHA B Mar-
HHTHOM MOJIE, NCPNCHAHKY.ITPHOM IIIOCKOCTH, 00pa3ycMOH pesibcaMu.
B kakom HampaB1eHuH ACHCTBYCT CHila CO CTOPOHBI MArHUTHOIO OIS
HA BO3HUMKAOIIHI WH.IYKLIMOHHBIH TOK B ICPEMBIYKC?

1) Bopaso

@ EB(_E; @ B 2) BIeBO
DD P D p——
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201 (b, BO). Ilpu mpomyckaHum uepe3 KaTyWIKy C CCPACUHMKOM
U3MEHSIOLICTOCA BO BPEMCHH TOKA Y KOHLIA CEpACYHHKA
1) BO3HHKAET TOIBKO NEPCMEHHOC MAarHUTHOE TOJIE
2) BO3HHMKAET TO;IbKO NEPCMCHHOC BUXPEBOE JJICKTPHUCSCKOE TOJIE
3) BO3HHMKACT M NEPEMEHHOE MAarHUTHOE, U IEPEMEHHOE BUXPEBOE
371EeKTPHYECKOE TOJIC
4) HE BO3HUKACT HH MarHUTHOTO, HH 3JIEKTPHUUYECKOrO MOJIei

202 (b, BO). MccnegoBanue SBACHMS 3JCKTPOMArHUTHOM HHIYK-
LMK MOCITYXKHMJI0 OCHOBOI ANS CO3aHMA

1) renepaTopa 3:1eKTpUHECKOrO TOKA

2) »aeKTpoABHIaTEIIA

3} TennoBoro ABuraTens

4) 1a3zepa

203 (b, BO). Paguycel OKpY>XHOCTCH, MO KOTOPHIM JBMXKYTCS
a-uactuna (R,) u snexrpon (Rp) (m, = 7360m_; q, = 2q,), Brue-

TCBUIMEC B OJAHOPOJHOEC MArHUTHOE MOJE IICPICHAMKYISPHO BCKTOPY
MarHUTHOM WHAVKUUUA ¢ OJHOW M TOM K€ CKOPOCTBIO, COOTHOCSATCS

KakK
1) R, =7360R,

2) R, =3680R,

3) R, =4R,
4 R, =2R,
204 (I1, BO). B ogHOpoaHOM MarHWTHOM Aé

no;e BOKpyr ocu AC ¢ 0AMHAKOBOH 4acTOTO#M
BpAINAIOTCS [BE OJMHAKOBHIC MPOBOASALIMEC
pamMku (cM. pucyHok). OTHOLIEHHE AaMILIH-
tyaabIx 3HaueHuit IAC napyxuuu 1 : 11, re-
HepupyeMsbix B pamkax I u II, pasHo
1)1:4 o -
2)1:2 B

3)1:1 SRR TR
42:1 \C
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205 (b, BO). Ha pucyHnke mpeacTaBicHa 3JIEKTPUUCCKAst CXEMa.
B xakoi ;1aMrie mocie 3aMbIKAHMS KIIH0YA CHIIA TOKA 1O3KE JOCTUTHET
CBOET0 MaKCHMaTbHOTO 3HakdeHMA? CONMpOTHBICHUC PE3UCTOPA PABHO
COTIPOTHBJICHHIO KATYLIKH.

D s 1-#

2) Bo 2-#

3)B 3-it

4) BO BCEX OJHOBPEMEHHO

206 (b, BO). Ilepuox obpameHus 3apsoKeHHOH YacTUIB! B LIMKIIOT-
POHE IIpH YBEIMICHHH €€ CKOPOCTH B 2 pasa. ..

PaccmoTpuTe HepemaTuBucTckuii cyyail (U << ¢).

1) yBemuuutcs B 2 paza. 2) ysesmuurcs B 4 paza.

3) yBenmuuuTcs B 16 pas. 4) HE N3MEHUTCA.

207 (I1, BO). Ha pucyHke npuseieH rpadMx 3aBUCMOCTH CHIIBI TOKA

OT BpeMeHH B KOneOGaTesIbHOM KOHTYpE.
1, MA

5 /\
o '

123456tM1<c
-5

Ha xaxoM 13 rpadmkoB MpaBHIBHO NOKA3aH IPOLIECC H3MCHEHHUS DHEP-
THH MEKTPUYECKOTO MO KOHAeHcaTopa?

) E, Mk 2) E, mxJIx
1 5

5

0
—5T12 34 56t MKC _5

3)EMKI[>K 4)EMKI_[>K
|U Cjt 12 34 5 6t, MKC



208 (IT, C). Yactuua maccoif m, Hecynast 3apsi q, ABIKETCS B O4-
HOPOZHOM MarHUTHOM TOJI€ ¢ HHAYKUHEH B 1o oxpy»xHocTH paauyca R
CO CKOPOCTBIO U. UTO MpOoM30HAET ¢ paguycoM OpOUTHI, IEPHOAOM 00-
PaICHUS ¥ KHHETHYECKOH 3HEPrHel YacTHUIbl IIPH YBEIMYEHUH CKO-
POCTH IBMXCHUA?

K xax 103 no3uipu nepporo cronéua noadepure COOTBETCTBYFOIILY 10
TIO3HIMIO BTOPOTO M 3AMHIIUTE B TAO/ MLy BHIOpaHHbIC HH(PEI N0, COOT-
BETCTBYIOIIUMH OyKBaMH.

OU3MYECKHE BEJIMYMHGI UX U3MEHEHHA
A)pagunyc opbursl 1) ysemrunres
B) ncproa obpawnenus 2) yMECHBIIHUTCA
B) kuHCTHYECKAS SHEPTH 3) HE U3MCHUTCA
A b B

9, TEMATUYECKHH WIOK
«QJIEKTPOMATHUTHBIE KOJIEGAHHUA A BOJTHBI»

209 (b, BO). B konebarenpHOM KOHTYpE MOCTE pa3paAKH KOHACH-
caTopa TOK HMCY€3aeT HE Cpa3y, a HOCTEIEHHO YMEHBIIACTCS, Hepe3a-
psKas KOHAEHCATOP. JTO CBA3AHO C SIBICHUEM

1) mmeprpm

2) 3NE€KTPOCTATHUCCKOH HHAYKITH

3) caMOMHIYKLHH

4) TepMO3NEKTPOHHON IMUCCUN

210 (b, BO). B xonebare1bHOM KOHTYpE B Hada bHbIIi MOMEHT BpC-
MEHHU HATIPSDKEHHE HA KOHACHCATOPE MaKCUMAaNbHO. Yepes Kakyro 100
nepuoga T 37IeKTPOMArHUTHHIX KoneOaHUi HAMPKEHHUE HA KOHAEHCA-
TOpPE CTaHET PaBHBIM HYIIO?

T T
D% D5 3) — HT



211 (b, BO). Kax usmenurcs yacrora cob-
CTBEHHBIX 3JICKTPOMATHUTHBIX KOJICOAHHIA B KOH-
Type (cM. uCyHOK), ccau ko4 K nepesectu u3
nonoskeHus 1 B mooxeHue 27
1) ymcHbmuTCs B 2 pasza
2) yBeauuuTes B 2 paza
3) ymeupiuurcs B 4 pasza
4) yscauuutcs B 4 pasa
212 (I1, K). Ha pucynkec npusciacH

VA rpaduKk 3aBUCHMOCTH CHJIBI TOKa OT
T s BPEMCHHU B KOJICOaTcIbHOM KOHTYpC,
/\ COCTOAIEM H3 TOCIICA0BATE.IbHO CO-

oy : ™ eAMHEHHBIX KOHISHCATOpa U KaTyIIKH,
I 2\3 /4 5 6 I, MC o
_5 HUHAYKTUBHOCTb koTOpOii paBHa 0,2 I'n.

MaxcumaibHOE 3HaYEHUE SHEPTUU Mar-
HUTHOTO MO/ KATYLIKH PABHO

1) 2,5 10 "I 1) 5 10 bk DS10 ' M 1) 107

213 (I, K). B Tabnuiie nmoka3aHo, Kak W3MCHSICS 3aps/] KOHACHCA-
TOpa B KOJICOATCIBHOM KOHTYPC € TCUCHHICM BPCMCHH.

rl0e T O T 1172 T3 T4 175 T 6 1 I8 19 ]
. 107K [ 2 142 o [-142] 2 [ 142f 0 142 2 | 142
BbraucanTe HHAYXTHBHOCTS KATYIIKK KOHTYPA, CC/IM CMKOCTh KOH-

acHcaropa pasHa 50 n®. OTBCT BbIPA3UTC B MIIJIUTCHPH 1 OKPYITIUTC
A0 LC.TBIX.

214 (b, BO). B nabopc paanoctancii A1 U3rOTOBICHHUS [POCTOTO
k071¢6aTcAbHOTO KOHTYPa WMCIOTCS BC KATYIIKH C MHAYKTHBHOCTAMHU
L, =1MmkI'n u L, =2 mkI'H, a Takke ABa KOHIACHCATOPA, CMKOCTH KO-
Topsix C, =30 n® u C, = 40 n®. [1pu xakom BHIGOPC ABYX 3JICMCHTOB
U3 3TOro Habopa 4acToTa cCOOCTBCHHBIX KojcOaHuil KOHTypa n Oyzet
HanOompucii?

DL uC

)L, uC,

3)L,uC,

HL,uC
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215 (I1, C). 3axonro A0 OTKPHITUS DIEKTPOMArHHTHHIX BOJH
I". Tepuem npodeccop anaromuu JI. 'ansBanu nposen B cBoei nabopa-
TOPHH OTIBIT, KOTAa MBIIILA MPETIAPUPOBAHHOH JIATYIIKH, K KOTOPOii Obli1
NPUCOEAVHEH MPOBOA, HATAHYTHIH BAOIb AOMA, COKPAINANACh B TAKT
paspsay Moinuii. C COBpCMCHHON TOUKH 3pECHHS €r0 MOXHO TPaKTO-
BaTh KaK OMBIT 110 0OHAPYKCHHIO dNEeKTpOMarHuTHbIX BoH. [TocraBeTe
B COOTBETCTBUC COBPEMCHHBIC YCTPOMCTBA PaaHOCBA3M U OOBEKTHI U3
omnsITa I"'ajibBaHM, KOTOPBIC BHITIONHAIOT OAMHAKOBBIC (DYHKIMH.

OIIBIT T'AJIBBAHU COBPEMEHHOE
OBOPYIOBAHUE
A) nanka npenapupoOBaHHOMN JIATY KU 1) anTeHna
b) Meanbiit mpoBoa 2) paxuOIpUEMHMK
B) monxus 3) paguonepeaaTInk
A b B

216 (b, BO). HanpspxkeHue Ha BBIXOJHBIX KJIEMMax rCHCparopa mMe-
msercs no 3axkony U(t) =280 cos 100t. HelicTByiomee 3Ha4eHIE HApS-
JKEHHA B 3TOM CJIy4dac paBHO

1)396 B

2)280B

3)200B

4) 100 B

217 (b, BO). [Nopeimaromuii TpaHCHOPMATOP HA HTCKTPOCTAHIIX
HCTIOIb3YCTCS I

1) yBeIMHEHHS CHIB TOKA B JTMHUSX 3/IEKTpOIiepe1ad

2) yBCAMUEHHS YaCTOThI IIEPEIABACMOTO HAIPSDKEHUS

3) YMCHBIIEHHS YaCTOTH NIEPEAABACMOTO HAIIPSHKCHUS

4) yMCHBLICHUA JOJH MOTEPSIHHOM SHEPrUH HA TMHIX ICKTPOIepe-
a4
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218 (b, BO). B xakoM u3 mpuBEACHHHIX CIy4acB B MPOCTPAHCTBE
BOKPYT OIMCAHHOI0 00bEKTa BOZHUKAET AJIEKTPOMAarduTHas BoJIHA?

1) Ilo mpoBOAHMKY TEYET NEPEMEHHBIH TOK.

2) Ilo npoBOAHKKY TEUCT NOCTOSHHBII TOK.

3) 3apsmKeHHAs YaCTHLA JBUKETCA PABHOMEPHO M HPAMOJIHHEHHO.

4) MarsuT JBIDKETCS NPSAMOJIMHEHHO U PABHOMEPHO.

219 (b, BO). Beibepute npaBuiibHOE(-bI€) YTBEPIKIACHHUE(-5):

I. MakcBemn, onupascek Ha 3kcrepuMeHTH Papazes Mo ucciaeIo-
BaHMIO OJJICKTPOMATHUTHOH HHAYKLMH, TCOPETHHECKH NpeacKasai
CYLICCTBOBAHME 3IEKTPOMArHUTHBIX BOJIH.

1I. I'epn, ommpasice Ha TeopeTryeckue mpeackasanus Maxkcee:aa,
0OHapyYKHJT JIEKTPOMArHUTHBIE BOJTHbI SKCIICPUMEHTAIBHO.

III. Makceenn, onupasce Ha skcnepuMenTsl ['epua no uccnenosa-
HHIO 3JICKTPOMArHUTHBIX BOJIH, CO3/&J TCOPHMIO UX PacCHpPOCTPAHCHUSA
B BaKyyMe.

1) Tonnko [

2) Toeko 11

3) Toaeko 111

4HTull

220 (T1, K). EMxocTh KOHJAEHCATOpPA, BKIOYEHHOTO B IICTIb MCPC-
MEHHOTO TOKa, paBHa 6 Mk®. YpasHcHHC koncOaHMH HAMPSDKCHUS HA
koHaeHcarope umeet BuA: U = 50 cos(1-10°), rae Bce BenuuHHbI BBI-
paxcts! B CU. Haiiaure amnintyay cunsl Toka.

221 (b, BO). IIpu pabotc paano.iokaropa — rnpubopa, Ciy>kKaliero
AJIS ONPEAEICHHMS MECTOIOIONKCEHUA TEN, — UCTIONB3YETCA PU3MIECKOC
ABICHUE

1) oTpakeHUs MIEKTPOMArHUTHBIX BO.IH

2) OpesoMIeHNs IEKTPOMArHATHBIX BOTH

3) uaTepdepeHIUH 3IEKTPOMArHUTHBIX BOIH

4) audpaxipM 37eKTPOMArHUTHBIX BOJIH
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222 (b, K). KoaebarcnbHBIH KOHTYP COCTOMT M3 KAaTYIIKM MHIYK-
THBHOCTH U KOHACHCATOpa. B HEM HaOMIOHa0TCS rapMOHHIECKHE SMIEK-
TPOMArHHTHBIE KoiieOanwms ¢ nepuoaoM T = 5 mc. B HauanpHbIII MOMEHT
BPEMEHH 3apsa KOHACHcaTopa MakcumaiceH u paseH 4-10 ¢ Ki. Kaxos
OyzeT 3apsan koHaeHcaTopa uepe3 t = 2,5 mc?

Do 2)2:- 10°Kn 3)4- 10°Kn 4) 8- 10°Kn

223 (b, BO). YpaBueuue i = Scos37 t BbIpOKAcCT 3aBUCHMOCTD
CHIIB TOKA OT BpEMEHHM B KkoJiebarebHOM KoHTYpe. KakoBo cooTHO1IE-
HUE MEXJY SHEPTHMEH IJICKTPHHECKOTO Mo KoraeHcaropa W, u mar-
HUTHOTO TONA B KaTyuike W, B MOMEHT BpeMerH, koraa [ =5 A?

1) W, - maxcumansha, W, =0
2) W,= 0, W, — makcumajbHa
yW=W,

4) W u W, — MakcuManbHbl

224 (I1, K). Ha pucyHke B AekapTOBOM CHCTE-

MC KOOpAHUHAT NPCACTABICHBI BCKTOP HHAYKIHH B
MArfuTHOrO 1nojsa B 3nempomarm/rrﬂoifx BOJIHC U
BEKTOp ¢ CKOPOCTH e¢ pactpocrpaneHus. Hampas-
JIEHHC BCKTOPA HATPSOKCHHOCTH 3JICKTPUYECKOTO

nons E B BOJNHE COBMAJAET CO CTPENKOH
1)1 2)2 3)3 4)4

225 (b, BO). Ans u3ayucHus DM BOIH BBICOKOM HaCTOTHI HEOOXO-
AuUMO ObLI0 cO3AaTh reHepaTtop Takux BojH. Ha pucyHke mpuBegeHa
MPUHLAIHAIIBHAS CXEMA NCHCPATOPa HE3aTYXAIOMIUX FAPMOHHUCCKHX KO-
nedaHuil Ha OCHOBE TpaHsucropa. Kakyio QYHKLUHIO BBIOIHICT I€-
MEHT, 0003HA4YCHHBIA Ha cxeMe Ludpoii 17
1) mocTaB.14CT SHEPTUIO
2) 3agaer yacTtoTy KojeOaHuii
3) ocyIUECTBISCT TOAKIIONCHUE HCTOUHH-
Ka DHEPTHH K K0s1c0are/IbHOMY KOHTYPY
4) otcnexmuBact ¢azy koiacOaHus
U «OTIHPACT» TPAH3UCTOP
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226 (I1, C). KoxnaeHcarop ko:1€0aTe;IbHONO KOHTYpa 3apsDKaloT OT
MCTOYHMKA MOCTOSIHHOT'O HANPSDKEHIA, A 3aTEM 3aMBIKAIOT HA KATyIIKH
¢ pasimuuHbIME HHAyKTHBHOCTAME: [, L, L, . IloabGepure Bo BTO-
poM cTONOIE TaGIHILIBL CIOBA, MPABUIBHO XapaKTCPHU3YIOMKE N3MEHE-
HUSA IAPAMCTPOB rapMOHMYECKUX KOsIcOaHHi B KOJICOATCIBHOM KOHTY-
pe Mpy YMCHBIIECHWUH HHIYKTUBHOCTH KATYHIEK B TAKHUX OMBITAX

K kax 1011 mo3uigu nepBoro ctoadna noaAOGepHTC COOTBETCTRYIOLILY FO
MO3HILIMIO BTOPOT'O M 3AIHINHUTE B TaO.THLTY BEIOpaHHbIE U(PH IO COOT-
BETCTBYIOIIMH OykBamu. [lonyuuBimyrocs nociaen0BareabHOCTb LGP
nepeHecure B OnaHk 0TBeTOB (63 MpoOeI0B ¥ KAKUX-THOO CHMBOJIOB).

OU3NYECKUE BEJIMYMHBI UX USMEHEHHE
A) AMmTyaa  konebaHuii 3apsiia KOHACHCATOpa 1) yBenuunTcs
b) Yacrora konebanmii 2) yMEHBLIUTCSI
B) AMmmnryaa xonebaHuil CHbl TOKA 3) He U3MEHUTCA
A b B

10. TEMATHYECKHH BIOK
GTEOMETPUYECKAA OITHKA»

227 (b, BO). Ucrounuk cseta HenpaBwibHOM GopMel S oTpakaeT-
cs B IockoM 3epkaie ab. Ha kakoM prcyHke BEpHO MOKa3aHO M300pa-
KEHHE ¥, 3TOr0 HCTOYHHKA B 3epKane?

S,
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228 (I1, K). K noToaky KOMHaThI BLICOTOM 3 M MPUKPEINICHA JTIOMH-
HecCleHTHas namna gmuHoit 1,5 M. Ha Bricote 1,5 M ot mona nmapan-
JIENPHO CMY PAacIiONIOKEH KPYIVIBIH HEIIPO3PAadYHBIM AUCK JHAMETPOM
1,5 M. LlcHTp naMrisl ¥ LEHTP AKMCKa JIEXKaT Ha OAHO# BepTukain. Omn-
peaenuTe MUHIMAIbHBIH TAHEHHEIN pa3Mep TEHH OT JKUCKa Ha MOTY.

229 (b, BO). Kak m3mMeHHTCS yron Mexay NaJaroliuM Ha ILI0CKOS
3€PKal0 U OTPAKCHHBIM JIydaM{ TP YBEJIWYECHHUH yIila MaJcHUA Ha
10°?

1) Hc uzmMeHuTCH

2) ysemmaurcs Ha 5°

3) yseanuurca Ha 10°

4) ysennuurcs Ha 20°

230 (b, BO). Paccrosauc ot xapaHjaia JO ero H300pakeHUS B
n;10ckoM 3epkaJe Ob10 pasHo 50 cm. Kapanaain oroasusymn ot 3ep-
kana Ha 10 cM. Paccrosnme Mexay kapangalmoM u ero H300paKeHH-
€M CTaJl0 paBHO

1) 40 cm 2)50 cMm 3) 60 cm 4) 70 cM

231 (b, ). YcraHOBHTC COOTBETCTBUE MEKAY THIIOM H300paKe-
HMSL B cOOMparocii mHH3e ¢ POKYCHBIM paccTosHHeM F 1 paccTosHu-
CM a OT HCTOYHMKA CBETA A0 JTHH3bI.

PACCTOSIHUE A THUIT U30OBPAXKEH S
OT JIMH3bI 10 UCTOYHMKA
A.0Q5F 1) yMeHbIIEHHOE, ACHCTBUTEIHHOE
b. 1,5F 2) yBEIMUCHHOE, ASHCTBUTENBHOE
B. 3,0F 3) YBEIMYECHHOE, MHUMOE
A b B
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232 (b, BO). JIyu AB npenomnsercs B Touke B Ha rpanuue pasnena
ABYX CpeJ| C TOKA3ATENAMH MPEJOMICHHA N, > n, H iaeT no mytu BC
(cm. pucynox). Ecim moxasaTens n, yBeIUIMTb, COXPAHHB YCIOBHE
n, >n,, 1o my4 AB nocne npenoMiaeHus noiger no myTu

)1

2)2
3)3

4)4

233 (b. BO). Ha pucynke moka3aH X0J JIyuCi OT TOUCHHOIO HCTO4-
HHMKa CBEeTa A 4epe3 TOHKYIO JIHH3Y.

| . .
A \\\\ T N 3 oM
\\\\> \ — e iy o —— ——r —
Y
Ormrriraeckas cuia JIMH3LL NPUONTN3UTC/IBHO paBHA
1) 17 arrrp 2) 10 arrrp 3) 8 arrrp 4) — 8 amTp

234 (I1, BO). Cunyc npeaeasHOro yriia noJTHOTO BHY TPEHHETO OTpa-
’KEHHS HAa FPAaHMLIE CTEKJIO — BO3AYX PaBEH % . KaxoBa cxopocTs cBeTa

B cTexiic?
1) 4,88-10% m/c
2)2,35-108 m/c
3) 1,85-10% m/c
4) 3,82-10% m/c

88



235 (11, BO). Ha pucyHke aaH xoa my4ei, NOMy4eHHBIH OpH MC-
CICAOBAaHUM NPOXOXNKAEHMS jyda 4epe3 ILIOCKOMapaieAbHylO Ia-
cruny. [lokasarens mpenomiieHHs Marepuana IUIAaCTHHBI Ha OCHOBE
ITUX JAHHBIX PaBEH

P 1)0,67
/e{ 2) 1,33

3) 1,5
/’ 4)2,0

l/

236 (B, K). Ha ane axBapuyma ray6unoit 20 cM’nexur naockoe
3epkano. KakoBo paccTosHHE OT r:i1a3a 4esnoBeKa A0 €ro MHUMOIO
H300pakeHHs B 3e€pKaje, €CNIM OH PACCMATPUBAET €TO C PACCTOSHUA
20 cM Hag moBepxHOCTbIO BoAb? Mcmome3yiiTe TO, YTO JIA ManblX
yrioB tgo ~ sina.

237 (b, K). Ot skpana 10 moSumsHoro tenedona 30 cm. PosHo no-
cepeaune Mexay tenedonom u sxpanom ayna. Korga renedon 3a3so-
HWI, HA DKPaHC BO3ZHHMK/IO 4YCTKAs, HO NepesepHyTas ammmus ado-
Henra. Kakoso doxycHoe paccrosnue auH3bI B tyne? OTBET Beipa3H-
TE B CAHTUMETPAXx.

238 (b, BO). Ilpeamer pacmonioxxeH OT coOHparomeil TUH3BI Ha
paccrosiHaM, GonpiicMm ABoiHoro ¢okycHoro paccrosHus. MzoGpa-
*KEHHC MpeaMeTa :

1) MHEMOE B HAXOAUTCA MEXKAY TUH30M U POKycoM

2) AESHCTBUTEIBHOE H HAXOAUTCA MEXKAY JUH30i B POKYCOM

3) ACHCTBHUTCIIPHOE U HAXONUTCA MEXAY (POKYCOM M JBOHHBIM

dboxycom

4) neficTBUTEIHHOE M HAXOAUTCS 32 JBOMHBIM (JOKyCOM
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239 (b, BO). I'ne HaxoguTcs H300pakeHUE CBETALIEHCS TOYKHM S
(cM. puCYHOK), cO31aBAaCMOE TOHKOH cobuparotucii 11H30#17

1) B Touke 1 S

2) B TouKe 2 —,:(— J
3) B Touke 3 7 F
4) Ha GCCKOHCYHO GOILUIOM IF ]1|: 11: 2!
pacCTOSHHHN OT JIMH3b ; o3

240 (I1, K). Kapangam COBMEIICH € INTABHOH ONTHYECKOM OCBIO TOH-
KO¥i coOMparomei THH3bI, €ro JTHHA paBHa (JOKYCHOMY PACCTOSIHHIO TAH-
3s1 f = 12 cM. Cepeauna kapaHaama HaXOAMUTCS HA paccrosHuu 2f or
nmun3sl. Paccuuraiite AnvHy M300pakeHHs KapaHAamma.

241 (b, BO). Cobuparomias nuH3a Aa€T YETKOE H30Opa’kCHHUE ILIa-
MEHM CBEYM HA DKPAHC, €CAM CBCYA PACIHONAraeTcs Ha PacCTOSHHH
0,2 M, a 3kpaH Ha paccrosanu 0,5 M oT nmuH3bl. POKYyCHOE paccTosHue
JIUH3B! IPUOIM3KUTCIIBHO PABHO

1)0,14 m ‘

2)0,35m

3)0,7u

4)TwM

242 (b, K). IlpeameT BbICOTO# 6 CM pacIosioKeH Ha INIABHOM OITH-
4eckoil ocH TOHKO# cobuparoweii aiH3b Ha pacctosauu 30 cMm ot ee
onruyeckoro ueHtpa. Onruucckas cuina auH3bl 5 anrp. Haiinure BbI-
coty u3o0pakeHus npcamerta. OTBCT BbIpa3sUTe B CAHTUMETPAX (CM).

243 (b, BO). PaccTosHue Halw:Tyymiero 3peHusi A;11 KOHKPETHOTO 4e-
joseka paBHO 40 cM. Ha xakoM paccTosiHAM OT 3epKaja eMy HyXHO
HaxOAUTHCA, YTOOBI JTyYIE PACCMOTPETh CBOE M300paskeHHE B 3€pKa-
ne?

1) 80 cm.

2) 40 cm

3)25cm

4) 20 c™m
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244 (b, BO). Kakoii u3 o6pazos
Ba-_ AL 1-4 crayxur nzobpaxcHueM npea-
AT T T Mmeta AB B ToHKOI TuH3e ¢ dokyc-

e | HbIM paccrostueM F?
2F F .- L F F

b 2“'\ 1
322

3)3

4)4

245 (I1, BO). Ha pucynxe mokasaH XOf ;Tyd4a 4e€pe3 JIMH3Y.
Takyio TMH3y HaO MOCTABUTD B OYKH YEJIOBEKY, Y KOTOPOTo
1) GmuzopykocTte u ponucansl o4kH + 10 rrp

2) 6nu30pyKOCTH Y MPOMUCAHb! ouky — 5 Jimrp

3) manpHO30PKOCTh U Mpomnucansl ouku — 10 Jntp

4) aanpHO30PKOCTH U MPOMMCAHBI O4KH + 5 Jlorp

=

246 (b, C) YcTaHOBUTE COOTBETCTBHE MCXAY ONTHYECKUM Mpubo-
poM (YCTPOHCTBOM) M THIIOM M300Pa>KCHHS NOJTYYacMbIM C €10 IOMO-
IIBHO.

OIITUYECKHE I1PUBOPHI THIT N30BPAXKEHW A

A. Myabrume gua npoexkTop 1) ymeHbIIEHHOE, MHIMOC
b. lludposoit poroanmapar  2) yBEIMHMEHHOE, ACHCTBUTENbBHOE
B. JlgcpHoii rnasok 3) YMCHBIIEHHOE, JEHCTBUTENLHOE

A B B
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247 (b, C). YoanenHsiii HeOOIBINONH CBCTAIMUNACSA 00BLEKT MPUOIH-
KAIOT BAOJH ONTHUECKOM OcH cobuparommeii THH3b ¢ (OKYCHBIM pac-
crosureM F. YcraHoBuTe COOTBETCTBHE MEXKAY AHANA30OHOM, B KOTO-
POM MEHSIETCS PACCTOSHUE & OT MPEAMETa IO JIMH3bI M XapaKTCpoM
H3MCHEHHSl Pa3Mepa YCTKOrO U300pakcHUS O00BEKTa, TOJYyYaEMOro
BCSIKHI1 pa3 Ha 3KpaHC Mo APYIYIO OT IPCAMETA CTOPOHE OT JIMH3BI.

Kaxxaomy 3:1¢cMeHTY nepBoro cronbua nogbepute yTBEPIKICHUE H3
BTOPOTO CTO:1011a ¥ BIUILIKTE B Tabuily noA 3ajaHueM uudpsi, 06o3Ha-
YA0IMKUE HOMEPA BEIOPAHHBIX YTBEPIKACHUIA

a Pasmep nzobpaxenus
A I0F <g<3F 1) ysenmuuBaeTcs
b. 3F <q<2F 2) yMeHbIIaeTCA
B. 2F <g<F 3) He MeHsICTCH
A b B

11. TEMATHYECKHH BJIOK «(BOJTHOBAS OIITHKA»

248 (b, BO). Cuuracrcest, 4TO IpH pacipoCTPaHCHUM CBETA B BAKYYME
B BHE 3ICKTPOMArHUTHOM BOJTHBI B IIPOCTPAHCTBC PAaCHpOCTPaHAIOTCH
1) TobKO KOIEGAHUS HAMIPSIKEHHOCTH HIEKTPHMECKOT0 N0
2) TObKO KONICOAHUS MH Y KIIUH MArHUTHOTO OIS
3) xoncHaHus HATIPSHKEHHOCTH SJIEKTPUYE CKOT'O TOJS U MHIYKLMU
‘MArHUTHOI'O ITO. 11
4) xoneGaHust HEBUAMMO# cpeasl  3dupa

249 (I, BO). Pacnonoxute B MOpsAAKC BO3PACTAHUS JJTMHBI BOJIHBI
3ICKTPOMArHUTHBIC U3/TyYEHI Pa3HOM IPUPOABI:

I. Undpaxpacunoe uzmyuenune Connia

Il. PEHTT€HOBCKOE M3ITyUCHHE

II1. U3nyuenue CBY-nieucit

IV. Vasrpaduonerosoe usmytcHuc

DLILIL IV

2)IL L IV, IIT

HNLIL LIV

4HIL IV, LI
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250 (IT, K). Ha nudpaxunonnyio pemerky ¢ nepuogom 0,004 mm
NaJacT N0 HOPMAIHM MIOCKas MOHOXpoMmaruicckas BosiHa. Komumuect-
BO AM(}PaKLMOHHBIX MAKCHMYMOB, HAOJNIOAAEMBIX C MOMOLIBIO 3TOM

pemeTky, pasHo 19. Kakosa aimHa BOIHEI cBETa!
1) 640 um 2) 560 um 3) 440 um 4) 580 am

251 (b, BO). B HexoTOpOM CHCKTpabHOM JHANa30HC YTrOj Mpe-
JOMIICHHUSA JTy4YeH Ha TPaHULC BO3AYX-CTCKIIO MaJacT C YBE.INYCHHEM
4acTOThl M3.Ty4CHHA. XOJ STy4eH I TpeX OCHOBHBIX LIBETOB IPH MNa-
JACHHM O€10T0 CBCTA M3 BO3AYXa Ha IPaHULy pasjesiia nokasaH Ha pu-
cyske. Lludpam coorsercTByror usera

i 3
! 2 1
|
1) | -—xpacupii  2) 1 — cumwmi 3) | -xkpacuni 4) 1-cunuit
2 — seenbiif 2 — KpacHBIH 2 - cunui 2 — seneHbIH
3 — cunuit 3 — seneHsbli 3 — 3encHsIit 3 — kpacHBIH

252 (b, BO). Kakoc u3 ncpcuncClICHHbIX HHXKE CBOUCTB BOJH ABJIA-
eTCs CIEUM(PHUCCKIM IS JICKTPOMArHUTHBIX BOJIH, HE SABJIAACH 00-
MM CBOMCTBOM BOJH NM000H npUpoab1?

1) unTepdepentus

2) audpaxuys

3) npesomneHue

4) nonapuzanus

253 (b, BO). Yto B 0OblACHHO#M *M3HM JICT4Y€ HAOMIOAATh. AH-
(dpaxiuio 3ByKOBBIX MM CBETOBBIX BOMH?
1) nudpaxumio 3ByKOBBIX BOIH, TAK KAK OHH ITPOAOJIBHBIC,
a CBETOBBIE BOJIHbI [IOTNICPCHHBIC

2) nudypakumio 3BYKOBBIX BOJIH, Tak Kak A,, >> A,

3) AudpakumIo CBCTOBBIX BOSH, TAK Kak A, <K A,

4) AudpaKLHIO CBETOBLIX BO.IH, B CBA3H C 0COOCHHOCTBIO OpraHa
3peHHs — riasa



254 (I1, BO). Ha nnockyro HENpO3payuHyo IUIACTHHY C JBYMS Y3KU-
MU apaSUICTbHBIMU LICIIMH NAJACT MO HOPMATH IUIOCKAs MOHOXPO-
MaTHYECKas BOJIHA M3 3CNCHOH 4acTH BHAMMOIO CIICKTpa. 3a IL1acTH-
HO#l Ha MapaCiAbHOM € 3KpaHe HaO;1r0AaeTCa MHTEphEpEHIMOHHAS
kapTtuHa. Eciii ncnonp30BaTe MOHOXPOMATHUECKHIT CBET U3 KpacHOM
YacTH BHAMMOTO CIIEKTPA, TO

1) paccTosiHUE MEKAY HHTEPGESPEHLIAOHHBIMH I10;I0CAMH YBEIMUMTCS

2) paccTosTHIE MEXIY MHTEPHEPEHLIMOHHBIMH IT0;I0CAMH YMEHBLIUTCS

3) paccrosHye MEX Iy MHTEPEPEHIIMOHHBIMH T10JI0CAMH HC U3MEHUTCS

4) uaTepdepeHIMOHHA KAPTHHA HCUCIHET

255 (I1, C). Temneparypy X010IHIbHHKA TEIVIOBOM MalHHBI YBEIH-
YUK, OCTABMB TEMIIEPATYpy Harpeparess npeskHed. Komiuectso ten-
JOTBI, TOJYYIEHHOC Ia30M OT HarpeBaTeJid 3a LMK, He H3MeHWI0Ch. Kak
y3MeHmIKCh npu 3toM KI1JI tennosoit ManIuHbl, KOJUHECTBO TEILIOTHI,
OTZAHHOE Ia30M 3a LUK’ XONOJWILHUKY, B paboTa rasza 3a uukn?

Jns kaka0i BENMYHMHBI ONPEACITHTE COOTBCTCTBYIOMIMI XapakTep
M3MCHEHHS

1) yBeauumnacs

2) yMEHBLOINNACH

3) He U3MEHWIach

3amiamure B Tabnuiy BeIOpaHHbie UdPBI A7t KX 0 (HHU3AUCCKOM
semuEbL. Lugpsl B 0TBETC MOr'YT NOBTOPATHCH.

KITJ temnoBoit | Komu4ecTBO TEILIOTHI, OTAAHHOE ra3oM | Pabortarasa
MAIIHHEI XOJIOIMJIBHHKY 32 [HKJI pa0O0Thl 38 HUKJI

256 (b, BO). Jlyu ot 1a3epa HanpaB. e TCS NEPNEHAUKYAAPHO ILTOC-
KOCTH AN(PaKLMOHHOH peUIeTKH (CM. PUCYHOK) B IIEPBOM CIIy4ae C MNe-
puoaoMm d, a Bo BropoM — ¢ mepuoaoM 2d. PaccrosHue Mexay Hyne-
BbIM U NIEPBBIM TU(PPAKITMOHHBIM MAKCUMYMaMHU HA YIAICHHOM 3Kpaﬂe

1) B 060MX cydasx OgHMHAKOBO

2) BO BTOPOM CITy4ac B 2 pa3a MCHbIIC —>

3) BoO BTOpOM CiTyuyac B 2 pa3a Gonpiuc

4) Bo BTOPOM CITyuae B 4 pasa Gosbine

pemicTKa  9KpaH
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257 (b, BO). Ecnu 3a Hempo3payHbIM JUCKOM, OCBELIEHHBIM SIp-
KM HCTOYHHKOM CBETa HeOONbIIOro pasMepa, MocTaBUTh (HOTOILICH-
KY, UCKJIIOYMB MOMajaHuC Ha HCC OTPAKCHHBIX OT CTCH KOMHATHI JTy-
4Cif, TO NPU HPOABICHNUHU €€ TIociIe OONBIIOH BBIACPKKU B LICHTPE TC-
HHU MOKHO OOHapyXuTh cBeTA0€ MmATHO. Kakoe ¢umsuucckoe sBiacHue
ripu 3ToMm HabmoaaeTcs?

1) augpaxuis

2) npe;omiieHue

3) aucnepcus

4) nonspusanus

258 (b, BO). IudpaximonHas peLicTka ¢ NCpHoAOM d OCBCLIACTCA
HOPMATbHO MAJAOLIMM CBETOBBIM My4KOM C A HOH BoNHbL A . Kakoe
U3 NPUBCICHHLIX HIDKC BHIPRKCHHH OMpeAEeNsieT yron o, Mox KOTo-

PBIM HabMOIAETCA BTOPOU IIABHBIN MaKCHMyM?
)sina =2A/d 2)sina =d/2% 3)cosa =2A1/d 4)cosa =d/2r

259 (I, C). YcTaHOBUTC COOTBCTCTBUC MEXAY (PH3MUCCKUMM BEJH-
ypHamMu ¥ GOpMyIaMu, MO KOTOPBIM X MOXHO paccyuTarb (Vv — yac-
ToTa (poToHa, E — sHeprus ¢oroHa, 4 — nocrosuHasg IInanka, ¢ — cxo-
pocthk cBeta B BakyyMme). K kaxmoii mozummm nepeoro crondna moi-
HepuTC COOTBETCTBYIOLIYIO ITO3HLMIO BTOPOrO M 3alULIMTE B TaOJHIYy
BbIOpaHHbIe LHGPBI 0] COOTBCTCTBYIOIMMHU OyKBaMH.

OU3UYECKHE BEJIMUYMHBI OOPMVJIbI
HdanHa BOIHBI 1) hv
c A
Nmnyasc dpoToHa 2 h-ec
v
h-c
3y —
) E
4) h
v
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260 (b, BO). Cpet nepexoauT u3 BO30yXa B CTEKJIO C IOKA3aTeIeM
npenomncHud 1. Kakoe U3 cneayomux yTBep KICHUH CIPaBeTHBO !

1) Yacrora 1 ckopoCTh CBETA YMEHBUIMIIMCH B /1 Pas.

2) Yacrora 1 cKOpOCTb CBETA YBEIHMYHIHCh B /1 Pas.

3) YacroTta HE M3MCHILIACh, & CKOPOCTh CBETA YMEHBIIMIIACH B /1 Pa3.

4) Yacrora He U3MCHIIIACh, @ CKOPOCTH CBCTA YBEIMHMHUIACH B /1 pa3

261 (b, BO). IMonxapusanms cBeTa J0Ka3bIBACT, YTO CBET — 3TO
1) moTOK 3apsKEHHBIX YACTHIL

2) NOTOK 3JCKTPOHEHTPAIBLHBIX YaCTHL

3) nomepeyHas BO:THA

4) npooabHAasi BO.THA

262 (b, K). HMcTouHuk ¢ 4acTOTOH DNEKTPOMATHUTHBIX KOieOaHMi
2,5 10" 'y BO30y>xAaET B HEKOTOPOI Cpeae SNEKTPOMArHUTHBIC BOJTHBI
amuroi 60 mxMm, OnpeaeTe aGCOMOTHBII TOKA3aTE/b IPEIOMIICHUS
3TOU CpPCHL.

263 (I1, BO). Ha nepeaHioio rpaHs Npo3pavyHoil CTEKIISTHHOM TIpH-
3MBI IIAJAIOT MAPANIEIbHBIE JPYT APYTY 3€JICHBIA M KPACHBIM (JTy4H»
qasepos. ITocne nmpoxoskaeHus mpu3Mel (CM. PUCYHOK)

1) oHm ocTaHyTCS MapamIenbHbLIMHU

2) oHm pazoiiayTcs Tak, 4To He OyayT
Kp. MEPECEKATHCS

3) oHH nepeceKyTCs

4) OTBET 3aBHCUT OT COpPTA CTEK/IA

3en.

- 264 (b, BO). Ceer nepexoauT U3 BO3AyXa B CTEKIO C TIOKA3aTENEM
npeaomiaeHus n. Kakoe u3 crneayromux yTBepKICHUI CHpaBeTHEO

1) AnvHA CBETOBOH BOJHBI M CKOPOCTb €BETa YMEHBIIMIUCH B N pa3

2) A7MHa CBETOBOM BOJIHBI M CKOPOCTb CBETa YBEJIWYMIIUCH B N pa3

3) AnvHA CBETOBOM BOJIHBI HE U3MEHIIACH, & CKOPOCTh CBETA
YMCHBLIIIACh B N pa3

4) n;iMHA CBETOBO# BOJTHBI HE H3MEHMIIACh, @ CKOPOCTh CBCTA
YBC.IMUUJIACE B N pa3
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265 (b, BO). CBeToBoii My4yoK BBIXOAWUT U3 CTEKIA B BO3AYX (CM.
pUCYHOK). UTO MPOHCXOAUT MPH 3TOM C YaCTOTOI 3JIEKTPOMArHUTHBIX
koJsicOaHuii B CBETOBOI BOJIHE, CKOPOCTBIO UX PACIIPOCTPAHCHUS, JJH-
HOH BonHbL? JInd KaXAOH BEIMMHHBEI ONPEACINTE COOTBETCTBYOLUHIMA
XapakTep U3MCHEHUSL:

1) yBenuuunace
2) yMeEHBIIWIACh
3) He U3MEHWIACH :
Y

3amumure B Tabmuiy BhHIOpaHHBIC LUQPH Jis KOKAOH (u3mye-
cxoii Besurausbl. H{udpsl B 0TBETE MOTYT HOBTOPATHCA.

Yacrora CxopocTh JImuHa BOJTHEI

266 (I1, C). ITyuox cBeTa nepexoauT M3 BOJH B BO3AYX (CM. pHC).
YacToTa CBETOBOJ BOJNHBI — V, CKOPOCTb CBETA B BOAC — U, MOKa3a-
TE;1b NPEJIOMJICHHS BOABI OTHOCHTENBHO BO3AyXa — A. YCTAaHOBHTE
COOTBETCTBHE MEXKAY (PM3MUESCKUMH BeTMYMHAMU H (popMynamu, 1o
KOTOPBIM MX MOXHO paccuutats. K kaxaoi noszuuumu nepBoro cronb-
Ia noAOEPUTE COOTBETCTBYIOIYIO IO3HI{HIO BTOPOrO M 3anuINUTE B
TaGuiy Br6panHbie UQPHI 01 COOTBCTCTBYIOIMMH GyKBaMH.

OU3NYECKHE BEJIMYKHHBI ®OPMYVYJIbI
1%
A) 1nuHA BOJMHBI CBCTA B BO3AYyXE 1) —
n-v
b) 11HMHa BOJHBI CBCTA B BOJAE 2) Iy
1
3) 1Y
v
4) 2
14
A b
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12. TEMATMYECKHH BJIOK
«CHEIMAJIBHASI TEOPMSI OTHOCHUTEJILHOCTH»

267 (b, BO) Kakoc (-u¢) u3 mpuBCASHHBIX HIDKC YTBEP’KACHMIA
crpaBeAMBO(-bl) ¢ TOYKM 3PEHHS CICUMATBHON TEOPHH OTHOCHUTEb-
Hoctu?

3aKkoHbl, KOTOPbIMM OMUCHIBAKOTCH (PUIMUCCKHE SBJCHUA, ONMHA-
KOBBI

A. BO BCEX CHCTEMAX OTCUCTA.

B. BO BCEX MHCPLMATIBHBIX CHCTEMAX OTCUCTA.

1) Toneko A

2) Tonpko b

NuA ub

4HYuu A, au b

268 (b, BO). CseT oT Hemoa- —>

BIJKHOTO HCTOYHHKA MAJAET Mep- v
MECHANUKYIPHO TOBEPXHOCTH 3¢p-
KaIa, KOTOpOC YAAIICTCSI OT HC-
TOYHHKA CO ckopocThio v. Kakosa
CKOPOCTb OTPAKCHHOTO CBETAa B
WHEPLUATBHOH CHUCTEMC OTCYCTA,
CBSI3aHHOI ¢ 3epkanom?

)C o 2) C* 3)C 4) 01/1—%

269 (b, BO). Kakoe 13 npuBeACHHBIX HIDKE YTBEPKACHHIH SABIISCT-
Cs1 IIOCTYJIATOM CHIEHHATILHOHM TCOPHH OTHOCHTEIIbHOCTH !

A. Mexaanieckue SBJICHHS BO BCEX MHEPLMAIBbHBIX CHCTCMax OT-
cyeTa MPOTEKAIOT OAMHAKOBO (TP OJMHAKOBBIX HA4YalbHBIX YCIIOBU-
9x).

B. Bee saBneHMs BO BCEX HHEPIMATBHBIX CUCTEMAX OTCHUETA MPOTC-
KAIOT O MHAKOBO (IPH OAMHAKOBHIX HAYANbHBIX YCIOBHSX).

1) Toneko A

2) Toneko b

3)uA ub

Huu A, aun b
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270 (b, BO). Oaun y4eHbiit NpOBEPSET 3aKOHOMCPHOCTH 3JIEKTPO-
MAarHUTHbIX KOJCOaHMIt B KosieOarciibHOM KOHTYpE Ha 3eMiic, a Apyroi
YUYCHBIH — B J1a0OpaTopuu Ha KOCMHYECKOM KOpallic, NETALIEM BAATH
OT 3BE31 U IUIAHET C BBHIKIIOYEHHBIM asuratencM. Ecim koneGarceib-
HBIC KOHTYDPHl OJIMHAKOBHIE, TO B 00CHX TaGOpaTOpUsIX ITH 3aKOHOMEP~
HOCTH OyIyT

1) onunaxosbpIMu Mpu M0G0 CKOPOCTH KOPAGA

2) pa3HbIMH, TaK KaK Ha kopaOne BpeMs TEUET MEIJICHHEE

3) OIMHAKOBBIMH TOTBKO B TOM CITy4aE, €CJIM CKOPOCTh Kopaliis Mana

4) oaMHAKOBBIMH WM Pa3HBIMH B 3aBHCUMOCTHU OT MOZYJIS U HAIIpaB-

JICHHS CKOPO CTH KOPadiIst

271 (I1, BO). iBa snexTpoHa, UCITYIEHHBIC OAHOBPEMEHHO PaJHo-
AKTUBHBIM BEINECTBOM, JBIXKYTCH B POTHUBOIONOXKHBIX HATIPABICHHUAX
co ckopoctamu 0,7 ¢ oTHOCHTENBHO Habmoaare s B 1aboparopuu. Yemy
PaBHO PACCTOSHUC MEXKAY JACKTPOHAMU B J1a00OPaTOPHOI CHCTEME OT-
CYCTa Yepe3 ! CCKYHA MOCIC UX M3TydeHus?

1) 1L4ct 2)ct 3)0,94 ct 4)0

272 (I1, BO). ®dopmy:sl cieuanbHOM TEOPHU OTHOCUTETBHOCTH HE-
00X01MMO HCTI01B30BAaTh IIPH OTIMCAHUH JBIDKCHHUS

1) TOMBKO MUKPOCKOIMUECKUX TEM, CKOPOCTH KOTOPHIX OMM3KH K
CKOpPOCTH CBETA ’

2) TO;IBKO MAKPOCKOITMYECKHX TEJI, CKOPOCTH KOTOPBIX ONM3KH K
CKOPOCTH CBETa

3) MOOBIX TN, CKOPOCTH KOTOPBIX OJIM3KU K CKOPOCTH CBETa

4) m00BIX TCJI, CKOPOCTH KOTOPEIX Ma.Ibl IO CPABHEHUIO CO
CKOPOCTBIO CBCTa

273 (b, BO). B pecaynsrare aHHUTHISLME 3JIEKTPOHA MAaccoil m M
MO3UTPOHA MacCOH M 00pa3yeTcsl KBaHT 3JIEKTPOMArHUTHOIO M3.1y4e-
HHSA, MaKCUMAJIbHAA SHCPTHA KOTOPOTO MOXET ObITh PAaBHOH

2

mc¢
1) T 2) m¢? 3) 2m¢? 4) nymo
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274. (I1, BO). Ilpu xakoii CKOPOCTH 3JEKTPOHA, €T0 PENISITHBUCTC-
KU UMITYJIBC 3EKTPOHA Maccol m, B 2 pasa Gonblle uMITyIbCa HEpe-
JATHBHCTCKOTO JJIEKTPOHA.

1)% 2) ij—o 3)c 4 e

13. TEMATHUECKHH BJIOK
«KBAHTOBASI ®U3HKA. ATOM>»

275 (b, BO). Ha pucynke u300paxeHbl CXEMBI YETHIPEX aTOMOB.
YepHbIMH TOUKAaMH 0GO3HAYCHBI 3MEKTPOHEL. AToMy §Be COOTBETCT-

BYCT CXema

276 (b, BO). ®otoaddexr - 310

1) cBeucHHE MCTAIIOB MPH MPOMYCKAHUH N0 HUM TOKa

2) HarpcB BELICCTBA NMPU Cr'O OCBEIICHUHA

3) CHHTC3 IIIIOKO3bI B PACTCHUSX MO ACHCTBUEM COJIHEYHOTO CBETA
4) BrIOMBaHKC 3IEKTPOHOB C MIOBEPXHOCTH METAILIA IIPH OCBEINEHHUH
Cro CBETOM

ﬁ277 (b, BO). U3 nepcuncacHHbix HIKC PakTopos BrIOCpUTE TC, OT
KOTOPBIX 3aBHCUT KHHCTAYECKAS! SHCPT U 3/ICKTPOHOB, BHUIETCBUINX C 110~
BEPXHOCTY METAILTMMECKOM ILUIACTHHbI IPH CC OCBCILIEHHH CBETOM JIAMIIHL.
A. MHTCHCHBHOCT, NAAAIOMETO CBETA
b. Yactora nagaroimero ceera
B. PaboTta BbIx04a 3JEKTPOHA M3 META/LIA
1) ToeKO A 2) Toabko b 3) buB 4HA B B

100



278 (I1, BO). Ilpu oceemennn karoga BakyyMHOro otoaneMeHTa ro-
TOKOM MOHOXPOMATHYECKOTO CBETA MPOUCXOAWT BribnBaHue ¢orosnckr-
poHoB. Kak usmenuTes MakcHMaibHas KHHETHYCCKas SHEprus oTodnek-
TPOHOB NPH YBEJIMUCHUM YaCTOTHI [131AI0LICTO Ha KaTOX cBera B 2 pasa?

1) He uaMeHUTCH :

2) yBeamuurcs B 2 pasa

3) yeeamuutcs Gonee ueM B 2 pasa

4) yBenuuuTCA MEHEE 4eM B 2 pasa

279 (b, BO). B onbitax CrosieToBa 061510 00HAPYKEHO, UTO KHHETH-
4ecKasi SHEPI'Us JJICKTPOHOB, BHLICTEBIIMX C MOBCPXHOCTH METAJLIH-
YECKOM ILTaCTHHEI [PU €€ OCBCUICHUU CBCTOM,

1) He 3aBHCHT OT 4aCTOThl MANAOLICTO CBCTa

2) IMHEHHO 3aBUCUT OT YACTOTHI MAJAIOUICTO CBCTA

3) MMHCIHHO 3aBUCHUT OT MHTEHCHBHOCTH CBCTA

4) MHCHHO 3aBHCHUT OT JJIUHbI BOJIHBI AJAIOMEI0 CBETA

280 (b, BO). Jueprus ¢otona, norrowmeHuoro npu porosddexre,
paBHa E. Kunetudeckas sHeprus 3ieKTpoHa, BBIIETEBLIETO C IOBEPX-
HOCTHM METAJI1a MoJ ACHCTBHEM 3TOro GoTOHA,

1) 6osbme E

2) Mcubinc E

3) paBna E

4) MmoxeT Obith GonbiIC WK MeHbIIE E Ipy pasHBIX YCIOBMIX

281 (b, BO). I11acTuna u3 HHKEAS OCBEIIACTCSA CBETOM, SHEPTHUSA
¢oToHOB KOTOpOroO paeua 7 3B. Ilpu atoM, B pesyasrare ¢poToaddexra,
M3 ITACTHHEI BBUIETAIOT 37EKTPOHbI ¢ 3Hepruci 2,5 3B. Kakora paboTa
BBIXOJ4 3JIEKTPOHOB U3 HUKE.1s1?

1)9,53B

2) 7B

3)4,53B

4)2,53B
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282 (b, BO). MeTaanu4ccKy0 NIacTHHY OCBELIATIH MOHOXpOMa-
THYECKHM CBETOM OJUHAKOBOM WHTEHCHBHOCTH: CHAYajla KPAaCHBIM,
HOTOM 3€ICHBIM, 3areM CHHuUM. B xakom ciyuae mMakcumanbHas Kd-
HETHYCCKas SHEPrUs BbUICTAIOIIUX (POTO3ICKTPOHOB 6bma HauboJIb-
wei?

1) mpu OCBCIIEHMH KPACHBIM CBETOM

2) pH OCBELICHUM 3€;ICHBIM CBETOM

3) npu OCBEICHUH CHHUM CBETOM

4) Bo BCEX CITy4asX OAMHAKOBOH

283 (b, BO). Oneprus ¢doroHa B mepBoM ITyuKke CBETa B 2 pasa
Gonbme aHeprun Gorona Bo Bropom myuxe. OTHOLICHHE AJMHEIL 3EK-
TPOMAarHUTHOH BOJIHBI B NICPBOM ITy4YKE CBCTA K JJIHHE BO.THBI BO BTO-
POM IYUKE paBHO

1)1 2)2 3) V2 4)-12-

284 (b, BO). /Isa ucroyHuKa CBETA M3ITY4YAKT BOJHbBL, AJHUHBI KO-
TOpBIX A =3,75-10"Mu A, =7,5-10 "M YeMy paBHO OTHOLIEHME MM-

My TbCOB —- (HOTOHOB, M3TYYACMBIX TIEPBBIM M BTOPBIM MCTOYHUKAMU?
2

1 1
1) = 2)2 3) = 4)4
)4 ) )2 )

285 (b, BO). Kakoe(-u¢) u3 nepedmC/ICHHBIX HIDKE SBJICHUH MOXK-
HO KO;IMHECTBEHHO OIHCATh C HOMOLHBIO ¢doronHoi# Teopun cBeTa?

A, ®oroadpdexr

b. CeeToBOC AaBiIeHME

1) Tompko A

2) Tompko b

3) B A ub

4)un A, au b
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286 (I1, BO). B HexoTopeix onbiTax no usydeHuto ¢porosddexra
(OTOIIEKTPOHBI TOPMO3ATCSA IMEeKTpHHccKuM noneM. Hanpsokenue, npu
KOTOPOM MOJIC OCTAHAB/IMBACT M BO3BPALNACT Ha3al BCe (OTOIIEKTPO-
HBI, HA3BAJTH 33ACPKUBAIOIIHMM HAIPSDKEHHEM.

B tabnune npeAcTaBIeHs! pE3YIIBTAThI OAHOTO U3 IIEPBBIX TAKUX OIbI-
TOB MY OCBCLICHHM OJHOM U TOH K€ NIIACTUHBI, B XOJC KOTOPOro Ob11o
noyueHo 3Hadcnuc h =153 107 Jlx c.

3ajacpxuBarornec Hammaxenue U. B 0.6
Yacrota v, 10" I'ng 5,5 6,1

KaxoBo onyieHHOE B TabnnLe nepBoOC 3HAUCHHE 3aACPKHBAIOLIETO
rnoreHuMas1a?
1)0,4B 2)05B 3)0.7B 4H08B

287 (I1, K). B Tabnuue mpeacTaBieHs! pe3yabraTel H3MEPEHUI 3a-
MHPAIOLIETO HANMPHKCHUA 1 HOTOIEKTPOHOB MPH ABYX Pa3HBIX 3Ha~
YCHUAX YaCTOThI NAAAOIICTO MOHOXPOMATHUCCKOTO CBCTa (V. — yac-
TOTa, COOTBCTCTBYIOIMAs KpacHOi rpanuue ¢poToddpdekra).

YacroTa naaarlero cBeTa v 2v 3v&

Kp

Q

3anuparowec Hanpsokeane U | U —

Kaxoe 3HayeHue 3anuparoLero HanmpsHKEHUS MPOMYICHO B Ta0muue?

| 3
1) > U, 2) U, 3) 5 U, 4)2U,

288 (b, BO). Ha pucyHke npuBeAcHb! rpadMKH 3aBUCUMOCTH MaK-
CHMaNbHOH SHEPryu GOTOIIEKTPOHOB OT SHSPTUH NAJAIOHIHNX Ha PoTO-
karog ¢oronos. Pabora Brixoga marepuana karoza (OTOICMCHTA

B
1) Haumensmas B ciy4yae [
2) naumMeHbmas B caydae 11
3) oauHakosas B cayyasx [ m 11
4) HC 3aBHCHT OT Marcpuaia
0 N tdboTokaToaa
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289 (b, BO). Pabora Brixoaa u3 matepuana 1 6o:bine, yeM padora
BBIXOZa U3 MaTepuana 2. MakcuManbHas JJHHA BOJIHBI, IPH KOTOPOH
MoXCT Habmogatbea dorodddekr Ha marcpuane 1, paBHa A ; Mak-
CHMajbHad JJIMHA BOJHBI, MPH KOTOPOH MOXET HaOmozaTecia ¢oTo-
>¢dext Ha maTepuane 2, pasHa A,. Ha ocHoBanmum 3axoHOB (oTO3¢-

¢exra MOXxKHO yTBEPKAATD, 9TO

) x,<h,
2) o =h,
3)  A,>h,

4) ), moxeT 6bITh Kak GONbINE, TAK U MEHBINE A,

290 (I1, BO). IIpu ocBemeHHHM KaToha BaKyyMHOTO (JOTO3IEMEHTA
IIOTOKOM MOHOXPOMaTrH4eCcKOTO CBETa IPOUCXOJUT OCBOOOXKJICHHE
¢poToanexkTporoB. Kak M3MEHHMTCS MakCHMasbHAasA SHEPrUs BBIJIECTEB-
mux GOTOINECKTPOHOB MPH YMEHBLUIEHHH YaCTOTHI NAJAOLICTO CBETA B
2 paza?

1) ysenmuurca B 2 pasa

2) ymeHbmHTCA B 2 pasa

3) ywmeHpmuTcs 607€€ YeM B 2 pasa

4) yMeHBPIIMTCS MEHEE YEM B 2 pa3a

291 (I1, K). Metaumueckas ruia-

CTHHA OCBEINACTCE CBETOM C AJIMHOM

I, MA BonHel 600 HM. 3aBHCUMOCTB CHIIBI

¢ororoka | oT anekTpuyeckoro mo-

TeHrMana U TUIaCTHHKY MpPEACTaBIIC-

Ha Ha rpadmuke (cM. pucyHOK). Kakosa

paboTa BBIXOJa DIIEKTPOHOB M3 MC-

U, B rtanza? OTBeT BHIPA3sUTE B 3NCKTPOH-
BOJIbTAX.

292 (I1, K). Ilpu ocBemeHHU ybTpadroaeTOBBIM CBETOM C HaCTO-
toit 10" 'l MeTammgeckoro mpoeoaHuka ¢ pabotoit Beixona 3,11 3B
BBIOMBAIOTCS 3JIEKTPOHBI. YeMy paBHa MakcUManbHas CKOpocTh (oTo-
snexTpoHoB? OTBET OKPYTIMTE 10 OAHOH 3Ha4ameH HUgpHI.
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293 (b, C). YcraHoBHTE COOTBCTCTBUC MEXKAY (HU3IMISCKUMMU SBIIE-
HUAMH ¥ IpHOOpaMu, B KOTOPHIX HCMO.IB3YIOTCS WId HabmoaaroTes
9TH SBJICHUS.

K kaxmoi mo3uuMH mepBoro crodua mog0epHIe COOTBETCTBYIO-
YO MO3WLIMIO BTOPOro M 3amuimuTe B Tabauiy BeIOpaHHbBIC LE(pPBI
TIOJI COOTBETCTBY FOIUMM OYKBaAMH.

OUBUYECKHE ABJIEHUA [TPUBOP
A) Honmsaums rasa 1) BaxyymHslii ¢poTo31CMEHT
b) ®orosddekr 2) ndpakmponHas peimeTka
3) Cuetuux [eiircpa
4) Jlyna
A b

294 (b, BO). Ha ocHoBe ombiTOB MO paccesHuio o-dactuy Pesep-
dopa...

1) BBen norsiTHE 00 aTOMHOM S1APE;

2) OTKpPBIN PaIHOAKTHBHBIN pacnaj

3) o6Hapy>XIT HOBYIO 3ICMEHTAPHYIO 9aCTHILY — MPOTOH;

4) otkpsia 3axoHH potoaddexra.

295 (I1, BO). Oneprus nonmsaiuy atomMa Bojopoja passa k. Ka-
KYI0 MUHMMAbHYIO SHCPIUIO HY>KHO 3aTPaTHTh, YTOOB! BNICKTPOH Ie-
peien U3 OCHOBHOTO B EPBOE BO30YKACHHOE COCTOsiHUE?

E E TE,

1) =2 2) =2 0

4 2 8

3E
3) —& 4
) P )

296 (b, BO). [le Bpoii:tp BIABUHYJ THIOTE3Y, YTO YaCTHIIbI BELIEC-
CTBa (HanpHUMEp, IEKTPOH) 00JaJa10T BOTHOBBIMHU CBOMCTBaMM. JTa
THNOTE3a BOOCIEACTBUH Oblila

1) onpoBeprHyTa IyTEM TEOPETUUECKUX PACCYKACHUI

2) oNpoBEPrHyTa 3KCIEPHMEHTAIBHO

3) moATBEp>KACHA B IKCIICPHUMEHTAX 1O Au(dpPaKLMH 3JICKTPOHOB

4) moaTBEpKIACHA B IKCNICPUMCHTAX 10 BHIOMBAHHUIO SJICKTPOHOB

W3 METAJIIOB MPH OCBELIEHUH
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297 (b, BO). dnuna Bonuel ac bpoiins ans snckrpona Goublie,
yeM i o -gactuusl. [1pu sTom

1) wuMnyasc snekTpoHa COMBIIC MMITYJIBCA O ~HACTHLBI

2) HMMOYAbC o -4aCTHLBI OONbIIE UMITYJIbCA INCKTPOHA

3) WMMIOyabLCH YACTHL O{WHAKOBBI

4) BeNUUHHA UMITYJIbCA HC CBSI3aHA C JMHHO BOJTHBI

298 (b, BO). Ummyibe anextpona 60:1p10e UMITY:IbCA O ~4ACTHLBL.
CpasauTe AMHHBI BOIHBL J¢ Bpoiins 3THX YacTHLL
1) y a-gactuupt A, Gonbime

2) yoaaexTpoHa X, 60;bIIe
3) A, m ), paBHBI
4) s OTBETA HC XBATACT JAHHBIX

299 (b, BO). [lo ombitoB Pesepdopaa cunraiocs, 4To aToM MOKET
ObITb PA3AC.IEH HA JIErKME OTPULATCIBHO 3apPSDKCHHBIC 3JICKTPOHBI M
TSDKEJIBIE TOJIOKMTENIBHO 3apspKCHHbIE HOHBI. [Ipu 3TOM mpeamnomara-
A0Ch, YTO B MOHC, KaK ¥ B aTOMC, Macca Y MOJOKUTEIbHLIA 3apsa
pacrpeaeicHB 1o BceMy 00beMy HOHa (mapooOpasHoro aroma). Ka-
KOC M3 YTBEPKACHHH COOTBETCTBYET MPEACTABICHUAM O CTPOCHHH
aToma, yCTaHOBMBIIMMCS noc:te onbIToB Pesepdopaa?
1) Atom He MOxkeT ObITh Pa3AC/ICH HA OTPULIATENbHBIN 3NICKTPOH U
TIOJI0KHMTE.IbHBINA HOH

2) Jlerkas moJOMXUTENBHAS YACTULIA HAXOAMTCH B HEHTPC aroMma,
HO €ro OKPYXKAacT HEHWTPaTbHOC MACCHBHOC BELICCTBO C BKparm-
J€HHBIMHU IEKTPOHAMH

3) B uenTtpe atoMa HaxoAUTCS MAJEHBKOE MACCHBHOC MOJIOXH-
TENMBHOE SAPO, a HA OFPOMHOM PACCTOSIHMM OT HErO HAXOAATCS
MAaJICHbKHE JIETKUE DJIEKTPOHbI, ONPCAC/IAIOIIHC
pasmep atoma

4) B atoMe 2/1CKTPOHBI IOTPYXKCHBI B MACCUBHBIN MOJIOXKUTEIbHBIH
«KHCETB»  *
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300 (b, C). Kak u3MeHsITCS 3apsa 1 MacCOBOE YUCIIO PaJHOAKTHB-
HOTrO sApa B pe3ynpTare cro f3 -pacnaga?

YcTaHOBHTE COOTBETCTBHC MEXIY (PM3MMCCKMMH BCIMYMHAMHU H
XapaKTepOM MX U3MEHCHUSL.

K xaxaoii no3ummu nepBoro crondia noadGepuTe HYKHYIO HO3H-
MIO BTOPOrO M 3alMInuTE B TaOnMIy BhIOpaHHBIC HUGPH NOX COOT-
BETCTBYIOIUMH OyKBaMH.

OU3NYECKHWE BEJIMYMHEI X U3SMEHEHHE
A) 3apsx 1) yBemuumnrcst
b) MaccoBoe umcio 2) HC U3MEHHTCS

3) yMCHbIIUTCS

301 (b, BO). I'lpu nepexoae atoMa U3 OZHOrO CTAIHOHAPHOTO CO-
crosHud ¢ SHeprueit E_ B Apyroe crauuMoHapHOe COCTOSHME C 3HCPru-

CH En HCTYCKacTCA (bOTOH € JacToTon

nE p B g EatE, E_-E
h h h h

. 15
302 (b, BO). Harpersiii ra3 yrnepoa C wusmywact cser. JTOT
M30TON MCIBITHIBACT f-pacHal ¢ MEpHOAOM Mmonypacmaaa 2,5 ¢. Kak
HU3MEHUTCS CIIEKTpP W3TyUeHMs BCero rasa 3a 5 ¢?
15
1) cexTp yriaepoaa HCYE3HET M 3AMEHHUTCSI CIIEKTPOM a30ta , N

2) CreKTp CTAHCT SpUC M3-32 BBLACIAFOMICHCS SHEPrUK

3) CexTp CABMHETCA U3-32 YMCHBIICHHUS YHC/IA ATOMOB Yriepoaa

4) chexTp yriaepoga CTaHET MEHEE APKHM, U A00aBATCA JTHMHHH
azora 13 N
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303 (b, BO). Jlan rpaduk uaMeHEHMs YUCaa ISP HAXOAAMETOCS B
HpOBUPKE PAJHOAKTHBHOTO H30TOMNA C TeueHueM Bpemenu. [lepuox no-
Jypacnaja 3Toro M30Tona paBeH

18
1) 1 mecan N, 107A
2) 2 mecsaua 6 \ doL
3) 3 mecaua \
4) 4 mecsua 4
2
\\

~N

N~
0 >
1 2 3 4 ¢ mec.

304 (b, BO). [1na nccneqoBaHusA PEHTTEHOBCKUX CIICKTPOB UCMONb-
3YETCsl IBJICHHE

1) aucnepcun

2) uaTephepeHLIH

3) anpaxum

4) nomapu3auuu

305 (b, BO). Ha pucynxke npu-
BCJACHBI ()ParMEHT CNIEKTPa IOTIO0-
LICHUS HEU3BECTHOTO PA3PEIKECHHO- ras
ro aroMapHoro raza (B cepeauHe),
Cl'leKTpLI IOTNOICHNUT aTOMOB BO-
Jaopoga (BBepxy) U renus (BHH3Y).
B xumuricckuii cocTas raza BXOIAT
aTOMBI

1) Toneko BOZOpOAA

2) TOnBKO reaud

3) Bogoposa u renus

4) BoAOpOAA, TENHA M €IIE KAKOTO-TO BELICCTBA

He
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306 (b, BO). Ogun u3 cnocoGoB u3mepernsa nocrtosHHoi IInanka
OCHOBaH Ha OMNpPEJCICHMH MAaKCHMANbHOM KMHETHUCCKOW JHEPTHH
(OTOINEKTPOHOB C TOMOINBIO M3MEPCHHS HANPAKECHHs, 3aJCPXKHU-
Baromero ux. B Tabmuie mpeacTaBIeHB! Pe3y.IbTaThl OJHOTO U3 TEp-
BBIX TAKMX OITBITOB.

3aacpxmBaromee Hanpsokesue U, B 0,4' 0,9

YacTora cBeTa v, 10" I'g 55 169

Ilocrosinnas Ilnanka no pe3yabTaraM 3TOro S3KCIEPUMEHTA paBHA

1)6,6:10”" hic
2)5,7-10"" Ic-c
3)6,3-10”" e
4)6,0-10"" Ix-c

14. TEMATRYECKHHA BJIOK «A/IEPHAS ®UIHKA»

307 (b, BO). [lepuox nonypacnaia sacp aTOMOB pagoHa ZéiRn co-

ctaBmgeT 3,9 ¢. ITO 03HAYACT, YTO

“ 219
1) 3a 3,9 ¢ atomHBIi HOMEp KXKAOTO sapa o RN ymeHsmuTCs
BABOC
219
2) no;10BuHa MCXOAHOTO OOMBIIOro KOMMYECTBA AREP ¢ RN pac-
nagcres 3a 3,9 ¢

3) oaHo sApO 2;2Rn pacnazactcs Kaxeie 3,9 ¢

219
4) Bce M3HAUANBHO HMEBLIMECH #apa 5 Rn pacmagyrcsaza 7,8 ¢
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308 (b, BO). B kounie XIX — Hauaie XX Beka OblJIO OTKPBLITO SB-
JIeHHE PaJMOAKTHBHOTO pacnana, B X0A¢ KOTOPOro M3 SApa BbUIETAIOT
O -gyacTHuBl. ITH SKCHCPUMEHTANbHbIE (aKTHl MO3BOJAIOT BHIABM-
HYTb THIIOTE3Y O

A) CIOXXHOM CTPOEHMH Apa

B) Bo3MOXXKHOCTH ITPCBpAMEHUA OJHUX DJIEMEHTOB B APYTHE

1) TomsK0 A

2) Tomeko b

3)uA ub

4)yum A, uu b

309 (b, BO). Y -u3;y4yeHHe — 3TO MOTOK

1) anexTpoHOB

2) simep aTOMOB reaus

3) KBaHTOB 3JEKTPOMATHUTHOI'O M3;TyUCHHS, UCITyCKaCMBIX
aTOMHBIMH SAPAMHU

4) KBaHTOB 2JIEKTPOMArHUTHOTO M3.TyHUCHMS, MCITYCKAEMBIX IIPH
TOPMOKEHHUH OBICTPBIX 3€KTPOHOB B BEIIECTBE

310 (b, BO). Umeetcsa 10® aToMOB paanoakTHBHOTO M30TOMNA Hoza

128
531, meproa  momypacmagza xotoporo 25 muH. Kakoe xomudectso

AAEp U30TOMNA pacnaaaercs 3a 50 Mun?

1) ~2,5-10
2)~5-107
3)~ 17,510’

4)~10°
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311 (b, BO). YcTaHOBUTC COOTBETCTBUE MEXKIY HAYYHBIMH OTKPbI-
THAMHU H MIMEHAMM YYEHBIX, KOTOPLIM 3TH OTKPBITHS IIPHHA/JIEKAT.

K xakmoii mo3upm nepeoro croadua nog0eprUTe COOTBETCTBYHOLIY KO
MO3HMLIMIO BTOPOTO U 3AMUIINTC B TAOMHITy BEIOpAHHBIE LU PbI IIOX COOT-
BETCTBYIOLIUMY OyKBaMH.

SKCIIEPUMEHTAJIBHOE HMMEHA YYEHBIX
OTKPBLITHE
A) snexTpoHa 1) A. Bexkepens
b) atomuoro sapa 2) M. Cknoaosckas-Kiopu
B) ecTecTBEeHHOI paAHOaKTHBHOCTH 3) 3. Pesepdopa
ypana 4) Tk JIx. Tomcon
5) Hx. Yenpux
A b B

312 (b, BO). Yemy paBen nepuoj moaypacnaja H30TOna, eclii 3a
OJHH CYTKHU pacmajactes B cpeaneM 750 atomos u3z 10007

1) 4 gaca

2) 6 yacoB

3) 8 gacos

4) 12 yacor
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N 4 313 (b, BO). Ha pucyuxke npusese-
HA 32BUCHMOCTD YHCJIa HEPACTIABIINX -
ca agep N B mporiecce paguoaKkTHBHO-
ro pacmaja aiasa Tpex usoronos. s
KaKOTO M3 HHUX MEPUOJ] MONypacHana
MHHMMATEH?

DI

"2) 11
t 3) 11

>

4) y Bcex OAMHAKOB

314 (b, BO). PaguoaxTiBHbIi H30TON UMCCT NEPHOA MOJTypacnana
10 MuH. Cxoapko saep u3 1000 saep 317010 U30TONA UCTIBITAST PAIHO-
aKTHBHBIH pacnax 3a 20 mMun?

1) Touno 500 saep

2) Touno 750 sgep

3) mpubauzureasno S00 sacp

 4) oko:10 750 saep, MOXKET ObITh, HEMHOTO GOJBIIE MM HEMHOTO
MCHBLIE

315 (IT, BO). Ilpu nccenoBann MmpeBpalneHUs pagACcakTHBHOTO Be-
IECTBA B JBYX OMBITAX C Pa3HOil MACCOi BELICCTBA ObLIO YCTAHOBIE-
HO, uT0 uncao N JacTuu, o6pa3syromuxcs B € IUHHIYY BPEMEHU pH pa-
JMOAKTHBHOM Pacna/c, yObIBaCT CO BpEMEHEM B COOTBETCTBHH C IPa-
¢dukamu (cM. pucyHok). g oObACHEHUS pasaimii SKCIICPUMEHTANIb-
HBIX KPMBBIX B 3THX OMbITax Obijik cHOpMYIMPOBAHBI JBE THITOTE3bL:

A. T'pyObie MOrpenIHOCTH BO BTOPOM JKCIICPUMEHTE

B. BeposTHOCTHBIH XapakTep 3aKOHA PaJHOaKTHBHOIO pacrajga

Kaxkas u3 3Tux runote3 BepHa’

1) Toneko A 2) Toapko b NuA ub 4Yun A, uu b

Nedobbt
[

ol L
hNEE
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316 (b, BO). Kakaa u3 crpouex TaGiuipl MPaBHIBHO OTPaXKacT
cTpyxTypy spa 5,Ca ?

P — YHCJIO TIPOTOHOB n — 4Yucjao HeﬁTPOHOB
1) 48 68
2) 43 20
3) 20 48
4) 20 28

317 (b, C). IBa npoToHa yACPKMBAIOTCI B SAPEC aTOMa reius 3a
CUeT

1) rpaBHTALIMOHHOTO B3aUMOACHCTBHS

2) 57CKTPOMArHUTHOTO B3aUMOAEHCTBYS

3) cUIILHOTO B3aUMOJIEHCTBUA

4) cnaboro B3anMOACHCTBHUA

318 (b, K). Kak u3meHnsaTCS 3apag 1 MacCOBOE YHCIIO PAAUOAKTHB-
HOTO sapa B pe3y.1bTaTe ero [ ~-pacmana’

VYcTaHOBUTE COOTBCTCTBHC MEXKAY (PU3MUECKUMH BEIHYMHAMH M
XapaKTepOM MX H3MECHCHHS.

K xawpoii mosuiumu nepsBoro ¢Tosdlia noadepuTe HYKHYIO I03H-
U0 BTOpOro # 3anuimurte B Tabnuny BoiOpaHHbIE UM(PHI MOJ COOT-
BETCTBYIOIIMMHU OyKBaMH.

OUSNYECKHWE BEJIMYHUHBI X USMEHEHHUE
A) 3apsn 1) yBenuaures
Bb) maccoBoc uucao _ 2) HC U3MEHUTCS

3) yMeHbpIIUTCS

A b

319 (b, BO). Kaxas Bropas uactuia obpasyeTcs B XOJ€ PCAKUHH
TEPMOSACPHOTO CHHTC3a

‘H+ H — JHe+ ?

1) neitrpon 2) HeWTPHUHO 3) npoToH 4) 5nCKTPOH
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320 (b, BO). INporekanue kakoil U3 pcakuuii, ypaBHCHHS KOTOPBIX
NPHBEACHBI HIKE, HEBO3MOXKHO, NOCKOJbKY HApyLIACTCS 3aKOH CO-
XpaHEHHs “IEKTpHUYecKoro 3apsaa?

) UN—> 2C+%e
2)"1C— 1N+ le
3) SLi+,p — jHe+ jHe
4) Be+3H—> YN+ ¢n
321 (b, BO). B pe3ysbsrarc CTOJIKHOBEHHS SApa ypaHa ¢ YacTHUEH

npoH30ULIO ACIEHUE fAipa YpaHa, COMPOBOXIAKOUICCCS H3ITYHUCHUEM
Y -KBaHTa B COOTBCTCTBHH C YPAaBHCHUCM

YZ+0U - 2Kr+ '2Kr+32n+5y. Slapo ypana cTONKHYIOCH C
1) mporoHom  2) 3ackTpoHOM  3) HCHTpOHOM  4) O.-4acTULICH

322 (b, BO). Kakue u3 nepcuuciieHHbIX HIDKE BEIMECTB UCIONb3Y-
FOTCS B KA4YECTBE TOIUIHBA ATOMHBIX SHCKIPOCTaHIIPIﬁ?

A.VYpan b. KamcHHbBI yro:1 B. Kaagmnii T I'pagur
DA,BT 2)A,b 3) Toneko A 4)A,B,B, T

323 (b, BO). ITpu 00xyuenun HeitrpoHamy sapa ypasa 235 gensar-
cs1 Ha

1) 2 cpaBHHMBIX IO Macce OCKOJIKA ACICHUA U HEHTPOHBI

2) aabda- v 6cTa-4acTULIBE

3) HECHUTPOHBI U MPOTOHBI

4) HEHUTPOHBI, MPOTOHBI U 3JICKTPOHBI

324 (b, BO). SlacpHoii peakiueii qesicHNs SABASCTCS
1)'%Ir — ' Ta+ jHe

2);Be+ iHe — ';C+ ¢n

3)2°Fm — '2Sb + '2In

4);n—> p+ Je
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325 (B, BO). Hwke npuBeaeHa oHA U3 BO3MOXHBIX PEAKLMK pa-
AMOAKTHBHOrO pacnaja ypasa

235 20 143 1
U= Kr+ Ba+2n

ITpu 3TOM OCKOIKHM MMCIOT KHHCTHYECKYI0 3HCpruro okono 190
M>B. Kakoc u3 HiKempyBeICHHbIX YTBEPKACHAA BEPHO?

A. Cymma 3apai0B siep OCKOJIKOB TOWHO PaBHA CyMME 3apsija sii-

pa ypaHa

B. Macca 0ckonKoB TOYHO paBHA Macce UCXOJHOrO aToMa

1) Tomeko A

2) Tonpko b

3)uA ub

3)uu A, Hu b

326 (IT, BO). Kakue 3apsaa Z u maccoBoc uucio A OyJer uMCThb
SAAPO HICMCHTA, TOAYYHBIIETOCH U3 AAPA U30TOMA oy U IOCIIC OJHOTO
O, -pacnaza v AByX P -pacnajios?

1)Z =234 2)Z =92 3)Z =88 4)Z =234

A=92 A =234 A =234 A=94

327 (T, BO). ITratnna WPt B

N, lOzsaq
pesynbTaTe OAHOrO P -pacnana

301
NCPCXOIUT B pa,III/IoaKTI/IBHbIﬁ H30-

25T
200 ) -
TON 3070Ta ,,Au, KOTOpPBIH 3aTeM

20T
IpEeBpaIAcTCI B CTa0WIbHBINA U30-

Ton prytn g Hg. Ha pucynkax

npuBeacHB TpapuKkd  H3MEHCHMA
4HCa aTOMOB C TEYCHHCM BpEMC-
uu. Kakoii n3 rpaduxoB Moxer or- 0 500 1000 1500 t, MHH

HOCHTBCS K M30TOITY g AU ?
D1
2)2
3)3
4) vy oauH U3 rpaduKoB
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328 (b, BO). Kakoe cooTHOIICHUE M3 MPUBEACHHBIX HIKE CITPABEA-
JMBO AJIS IOJTHBIX SHEPrHii CBOOOHBIX MPOTOHOB Ep, HEHTpoHOB £ 1
aromHoro aapa £, cocrasicHHOro u3 Hux?

DE =E +E .

Ed P n

2)E > E +E .

E P n

3)E, < ILP +E .

4) Jlns crabunbHOTO siApa npaBuiIbHBIA OTBET 3, I paJHOAKTHBHO-

ro 2.

329 (b, BO). B kakoM 13 nicpcumCICHHBIX HIDKE MPHOOPOB 714 peru-
CTpaUHH AACPHBIX U3TYICHUI IPOXOKACHUC OBICTPOM 3apsKEHHOIM yac-
THLBI BBI3bIBACT HOABICHNE CIEAA U3 Kamc/b XHUAKOCTH B rase’

1) Cuetunk Ieitrepa

2) Kamepa Bunscona

3) Ily3sipbkoBas Kamepa

3) Toncrocnoitnas ¢oToamyabcus

330 (b, BO). B wegpax Connua TeMmneparypa JOCTUTAET ACCATKOB
MHJLUTHOHOB IPagyCoOB. 3TO OOBACHAIOT

1) 6bicphiM Bpamenuem CostHua BOKPYT CBOSH OCH

2) JCNICHHAEM TSDKEBIX SACP

3) TCpMOSAEPHBIM CHHTC30M JICTKHX sIEp

4) pcakuueii rOpeHUS BOAOPOa B KUCIOPOJE

15. TEMATHUECKHH BJIOK
«METOAbI HAYYHOT'O ITO3HAHH»

331 (b, BO). McTunHOCTS Teopuu GasupyeTcs Ha

A) 10CTOBEPHOCTH IKCHEPUMEHTOB, TEXKAIIHX B €6 OCHOBC
b) sxcnepuMeHTaNBHOM MOATBEP KACHHH BHIBOJOB M3 HCC
1) Toneko A

2) Toeko b

3)uA,ub

Huu A, anb
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332 (b, BO). Ha pucynke npuBeaeHb! TPH PCabHEIX MPOLIECCa, MPo-
HCXOASIIIMC C BO3LYXOM: HarpCBaHHE €r0 B 3aKPHITON CTCKISHHOM 6y-
THLIKE; HArPCBAHUE BO34yXa B OYTHIJIKE, HA TOPJIBIIIKO KOTOPOH HaJeT
PE3MHOBbIH IIAPUK; BCILTBITHH ITy3bIPHKOB BO3AYyXAa IPH HATPCBAHUH OT-
KphITO# OyThinkK ¢ Bomoil. Kakoii u3 Hux Moxer OBITh JOCTaTOYHO
TOYHO OMHCAH MOJEJIBIO H30XOPHOIO mporccca?

P %@3

DA 2)b 3)B 4) HM OIUH W3 TIPOLIECCOB

333 (b, BO). B tabnuue npeacTaBicHbl pe3y/IbTaThl H3MEPCHHUIA 3a-
IHPAIOLIEr0 HAMPSHKEHU 11 (POTO3IEKTPOHOB MPH ABYX pa3HbIX 3Ha-
YCHUSX YACTOTHI MAJAIOUICTO MOHOXPOMATHHCCKOTO CBCTa (V,  — Yac-

TOTa, COOTBCTCTBYIOIIAd KpacHoH rpanuue dotoaddexra).

YacToTa Mmaaaomero ¢eeTa v 2vKD 3vm

3anvpatowee Hanpsokenne U 2U,

Kakoe 3HaveHIe 3anMparomero HANPSDKESHHUS MPOITY e HO B Tabmine?

1 3
1) 50, 2) U, 3) 50, 4) 20,
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334 (I1, BO). PezunoBstii inapuk Ha Gepery o3epa BO BpeMs JIETHETO
OTABIXA HAAYIH BO3AYXOM M ONMYCTH:IM B 03epo Ha rayOuny 1 m. Uepes
HEKOTOPOE BpEMsi 0OHAPYKUIOCh, 4TO 00BEM LIAPHKA YMEHBLIH/ICA B
5 pas. Kakue u3 npuBeA€HHBIX TMIIOTE3 I OOBACHEHUS TAKOTO YMEHbB-
mcHUs 00beMa mapuka TpeOyIOT SKCIIEPUMEHTATBHOM EPOBCpKU?

A. Bozxyx B mapHKe CKalcs 33 CUCT W3MEHEHUS TEMICPATYPhI

b. JlaBnenue cHapy>ku Ha CTCHKH LIAPHKA BO3POCIIO

B. Pesuna o6ono4ky maprka M3MCHHIIA YIIPYTHE CBOKCTBA 3a CUCT

CHIDKEHMS TEMIIEPATYPH

I Obonouka norepsna repMETHUYHOCTD

1) Tomsko Au b

2) roneko b u B

3)tombko Bu T

4HA, B, Bul

335 (b, BO). 3axoHbI reOMETPHHIE CKOH ONTHKY HPUMEHHMBI JJTA OIIH-
CaHus CJICAYIOUINX ABICHHH:
1) oOpazoBanue TeHH OT AOMaA
2) obpa3oBaHue CBETIIOrO IMTHA B LICHTPE TCHU LIApHKa
3) obpaszoBaHue pagyKHBIX IBETHBIX INICHOK
4) MpOXOXKICHUE CBETA YEPE3 ABa MOIAPH3ATOPA, TOIBKO NPH
ONpEAC/IEHHOMN UX OPUEHTAUHH

336 (I1, BO). I'o kako# u3 npuBeACHHBIX (POPMYIT MOJKHO pacCUH-
TaTh CILTY TPABUTALMOHHOTO NPHTHKCHHA MEXAY ABYMsI KOpaOsimMu ou-
HAKOBO# Macchl m (CM. pUCYHOK)?

1) F = Gne/b?
| 2) F = Gm?4b?
bl blb 3) F = Gm¥16b*

4) HM 1TO OHOM U3 YKa3aHHBIX
opmyn
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337 (b, C). YcTaHoBHTC COOTBETCTBHE MEXIY HAYYHEIMH OTKPBITHS-
MH ¥ HMCHaMH YUYCHBIX, KO’IOp]:IM 3TH OTKprTI/ISI HpPIHa,ZIJ'Ie)KaT.

K xaxxmoii mozmumm nepeoro cronbua noadepruTe COOTBETCTBY FOLIY HO
HO3ULIMIO BTOPOTO U 3aITULONTE B TaO/ KLYy BHIOPAHHBIC LI(PHI IIOX COOT-

BCTCTBYIOLIMMHU OyKBaMH.

OM3UYECKHUE OTKPLITUA
A) 3aKOH, OIIPCACIAIOLME TCILTIOBOC
JEHCTBHE 3JIEKTPHUYCCKOTO TOKA
b) 3aKOH MarHATHOIO B3aMMOACHCTBUS
HPOBOAHUKOB C TOKOM
B) 3axoHn, cBs3bIBaIOIMI CHITY TOKA B
MPOBOJHUKC M HAMPSKCHHE HA KOHLIAX
NPOBOHHKA

MMEHA VYEHLIX

1) A. Amnep
2) 9.X. Jlennt
3) OI. Kyzon
HT OM

5) M. ®apageit

A b

338 (b, BO). Nmerorca apa HaOmoaCHUS:
1. Ilpu HarpeBaHUU CTEPEHD YAJIUHACTCH

1. TIpu pacTsAr¥BaHHM CTEPXKHA OH HAIPEBACTCS
Yewm aBnseTcs HArPeBaHUE B NPUBEACHHBIX HAOMIOACHHUIX?

1) B 0O0MX — MpUIHHO
2) B 000HX — CleACTBHEM

3) B ICpBOM — NPHUYMHOMN, BO BTOPOM — CIEACTBUEM
4) B ICpBOM — CIICICTBHEM, BO BTOPOM — NPHUYHUHO#H

339 (I1, BO). YctaHOBUTE COOTBETCTBHUC MCHIY HAYYHBIMU OTKPbI-
THSIMH U KMCHAMH YUCHBIX, KOTOPBIM 3TH OTKPBITHS HPHHALJIENKAT.

K xasxa0if mo3uiu nepBoro cTodna nogdepuTe COOTBETCTBYFOLTY O
MO3HUILMIO BTOPOTO M 3aNTMIIUTE B TAOIHLTY BEIOPaHHEIE LHGPHI 10 COOT-

BETCTBYIOLIMMH OyKBaMH.
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OUINYECKHWE OTKPBITHSA
A) OTKpHITHE SBNCHMS HENPEPHIBHOTO
OecrnopsAfOYHOrO  JBIDKCHMS  HaCTHLI,
B3BELIEHHBIX B KHAKOCTH HJIH Ta3e
B) oTkpbITHE aTMOC(EPHOTO JaBICHUA
B) oTkpbiTHE 3aKOHA O mEpeIaye JaBlie-
HMA XHIKOCTIMH M ra3aMu

MUMEHA YYEHbIX
1) Apxumen
2) 3. Toppuaennu
3) b. Ilackasis
4) P. bpoyn
5) A. DHHIOTEHH

A b

340 (B, BO). Ha rpaduke npeacrasieHsl pe3yibTaThi H3MEPEHUA
JUTHHBI TIPY>KUHbI TIPU PA3IMYHBIX 3HAYECHHUIX MacChl TPY30B, JIEKa-
KX B YAIIKE MPY>XKUHHEIX BECOB (PUCYHOK CIIPaBa).

I em

5 SR S S |

0 10 20 30 40 750 mr

C yuerom norpemHocteii m3mepennit (A m==1r, A [=+0,2 cm)
KECTKOCTD TIPY>KUHBI K IPUO;THM3UTENBHO pasHa

1) 7H/Mm

2) 10H/M™m
3) 20HMm
4) 30H/Mm
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341 (I1, BO). C ucnons30BaHUEM HPYKHHBI, Opycka M HUTKH (pUC.
A) uccrerosanach 3aBHCUMOCTh TOPMO3HOTO MyTH S_ OT PacTAKEHUS
npyxwHe X. Pesynprare! uccneaosanms npeacrasincHs! Ha puc. b. Ha oc-
HOBE 3KCIIEPUMCHTA YKHUTE (HOpMyITy, TO3BOJLIIOLTYEO MPEACKA3aTh 3HA-
ueHUE S_TIpH W3BECTHOH Aedopmalim X.

Huts g2
X 1) S =5%°
— / ) 5,

W2

2) S =5x

MW\

3) S =2x

A 4) S =1,5¢
A S, 107%m
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

X, 10°m

| I i | !
5 10 15202530 35404550
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342 (I1, BO). UgeanbHbiii ra3 COXMMAIOT TAKUM 00Pas’oM, UTO Bbi-
NOJIHAETCA cooTHOWIEHUE pV? - const. Kak py 3TOM U3MEHSIOTCS ClIe-
AYOMHUE PH3MICCKUE BCIIMIHHBI ]

K kaxaoit no3uuuu nepeoro croidua mogdepuTe COOTBETCTBYIO-
IO MO3MILHEO BTOPOTO M 3aIHITUTE B TAOMUIYY BHIOPaHHEIE LU(PHI HOA
coorBeTcTBYyrOmMMHI OykBamu. [loyuuBIIyIOCS MOCACIOBATCIBHOCTD
mudp nepeHecure B 6i1aHk 0TBeTOB (663 MPOGEIOB M KAKUX-THOO CUM-
BO.IOB).

OU3NYECKHME BEJIMYMHBI X UISMEHEHUE
A) Temncparypa 1) yBemmanres
b) Hasnennc 2) YMCHBIIUTCA
B) BHyTpcHH#As SHEprus 3) He U3MEHUTCH
A b B

343 (b, C). YcTaHOBUTE COOTBETCTBHE MEXIY WMCHAMH YUCHBIX
XIX Beka M UX BK:IaJOM B Pa3BUTHE 3IEKTPOIUHAMUKH .

K xax0#1 no3uupu nepsoro crobna noadepure COOTBETCTBYIOMIY IO
MO3ULMIO BTOPOTO M 3aMUIIMTC B TAGAHUY BEIOpaHHBIC LUBPEI O CO-
oTBeTCTBYIOIUMH OykBaMmu. IlonyuuBmIyIOCs IM0C/IEI0BATEIBHOCTD
undp nepeHecure B 6:1aHk 0TBETOB (63 MPOOCIOB U KAKMX-THOO CUM-
BOJIOB).

YueHnie BxJ1ag y4€eHOro B HayKy

A) Maiixn Papageit 1) DkcnepHEMeRTaIEHO OOHAPYKHII pacOpoOCT-
PaHGHHUE MICKTPOMATHHTHBIX BOJIH B BO3AyXC
B) Dxeiimc Maxceesn | 2) Been mpeactasnenus 0 CymeCTBOBAHUH
INMEKTPHYECKOTO ¥ MATHHTHOTO IOJICH

B) T'enpux I'cpu 3) Co3aan TeopHro pacTipOCTPAHEHHS JICKTPO-
MAarHWTHBIX BOJIH
A b B
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344 (I1, BO). Ily4yok 6enoro cBeta, mpoias yepes nmpu3My, pa3nara-
erca B cnekTp. buia BeLABHHYTA rUNOTE3a, YTO IMPHUHA CUCKTPA, [10-
JTy4acMOro Ha CTOSLIEM 3a MPU3MOH 3KpaHe, 3aBHCHT OT YIVIa MaACHHUA
My4Ka Ha rpatb npu3Mel. Heo6xoamMo sKCepUMEHTAIBHO IPOBEPUTD
a1y runote3dy. Kakue 1Ba onbITa Hy>KHO IIPOBECTH AJIS TAKOTO MCCIEN0-
BaHUS!
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345 (11, BO). Mapux ypouusu B * M7
BOAY ¢ HEKOTOpO¥ BeicoTHl. Ha pucyh- \
KC TIOKA3aH rpadyK M3MEHEHHMA KOOp-  ° B
JUHATHI [IAPHUKA C TEICHUEM BPEMEHHU. N
CornacHo rpaguky, ; ~.

1) mapuk BCe BpeMsi ABHTANICS C MO~ TS

CTOAHHBLIM YCKOPEHHEM 0 2 4 6

2) YCKOPEHHE LIAPUKA YBCIMYMBAIOCH B

TEYEHHUC BCETO BPCMEHH ABIDKEHU

3) mepBbic 3 ¢ MAPHK JBUralcs ¢ MOCTOSHHOM CKOPOCTHIO

4) nocnc 3 ¢ wWApHK ABHrajics ¢ NOCTOSHHOH CKOPOCTBIO

C

346 (b, BO). YucHuK u3y4an B IKOJSHOM Taboparopuu kojaeOaHus
HHUTSIHOTO MasITHUKA. Pe3y:1bTaTel H3MepeH#il KakuX BEJIMYHH AaNYT EMY
BO3MOKHOCTb PACCYMTATH MEPHOA Kosiebanuit MasTHuUKa?

1) Macchl MasATHHKA M ¥ 3HAHHE TAOJUHHOIO 3HAYCHUA YCKOPCHUA

CcBOOOIHOTO NaAEHUA g

2) A-TMHBl HUTU MASITHUKA / 11 3HAaHHME TaO:IMYHOro 3HA4YEHMsl yCKOpe-

HHUsA CBOOOJHOIO HAACHUS &

3) ammuutyasl koneOaHui MasTHUKA A U €10 Macchl m

4) amnnuryasl koncOanuit MasTHHKA A ¥ 3HAHUE TaOIHYHOTO 3HAYC-

HHS YCKOPEHHS CBOOOJHOrO MajeHus g
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347 (b, BO). llapux xarutcs no xes100y. I3McHEHME KOOpAMHATEHI
IIapuKa ¢ TCUCHHEM BPEMEHM B MHEPLMANBHON CHCTEMC OTCHETa
nokasano Ha rpaguxe. Ha ocHoBanmu aToro rpaduka Mox#Ho yBc-
PEHHO YTBEPKAATH, UTO

1) cropocTs Iapuka MOCTOSAHHO YBE- X, M
JUYUBANIACH

2) nmepBbie 2 ¢ CKOPOCTH LHAPUKA
BO3pacTajia, a 3aTCM OCTaBajIach I10-
CTOSTHHOM

3) nepsele 2 ¢ mWApHK ABUrajics ¢
YMEHBIIAMIMIEHCS CKOPOCTRIO, A 3a-
TEM MOKOIICA

4) Ha 1mapuK ACHCTBOBAIA BCE YBE-
NIMYMBAIOLIASCS CUJIA

4

348 (I, BO). Ha pucyHxe nokasaHsl pc3y/IbTaTsl H3MEPCHUS AABIC-
HHA NOCTOAHHOM Maccel pa3peKEHHOTO raza Npy NOBBILIEHUH €0 TEM-
neparypsl. ITorpemHocTs u3mepenns temneparypsl AT =+ 10 K, gas-
aerus dp ==+ 2-10" I'a. a3 3annmaet cocya oobemoM 5 1. YcMy paBHO
HKCJIO MOJICH rasa?

1) 0,2 2)0.4 3) 1,0 4)2,0
s 4
p, 10 Ha————1'“'1‘—"|“—-r“—r“—r——"r““l"'
) S U U S Y S

0 200 400 600 800 7K
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349 (b, BO). YcraHoBHTE COOTBETCTBHE MCXKIY TEXHHYECKMMH YC-
TpoMcTBamMu (npubopamu) U GUHHUECKUMH ABICHHUAMH, JIC)KAIMUMH B
OCHOBE NPUHIINIA X JCHCTBUA.,

K xaxn0# nozuumm nepsoro crondua nondbepuTe COOTBETCTBYIOINY 10
NO3ULMIO BTOPOTO M 3arMmuTe B TaOHIy BEIOpaHHbIE HU(PH IO COOT-
BETCTBYIOIUMH OyKBaMH.

VCTPOWCTBA OUB3UYECKUE SIBJIEHUA
A) ABHraresnp NOCTOAHHOrO TOKA 1) Temmnosoe meiicTBHE TOKA
b) xommac 2) B3aMMOAEHCTBHE TIPOBOIHHMKA C
B) snexrpomeTp TOKOM M MOCTOSHHOTO MarHuTa

3) B3aumoACHCTBHE DNCKTPHU-
YECKUX 3apsA0B

4) XMHYECKOE ACHCTBHC TOKA
5) B3aHUMO/ICICTBYC IOCTOSHHBIX
MarHuTOB

A b B

350 (b, BO) YcraHoBUTE COOTBETCTBHE MEXIY HAYYHBIMH OTKPHI-
THSMH 1 HMECHAMH YUEHBIX, KOTOPBIM 3TH OTKPBITHS MPUHALICHKAT.

K kaxxa0#i nos3uimu nepBoro ¢rosoua nog0CpuTe COOTBETCTBY KOLIY O
NO3ULHIO BTOPOTO H 3aMHIINTE B TabMrily BeIOpaHHbIC Ldpsl o4 cooT-
BCTCTBYIOIOUMHU OyKBaMHu.

OMB3NYECKHWE OTKPBITHA NMEHA YYEHBIX
A) BKCTIEPUMEHTATEHOE OTKPLITHE Mar- 1) A.C. [Tonios
HHATHOTQ JEHCTBHSA JJCKTPUYECCKOTO 2) XK. Jpcren
TOKa 3) I Tepu
B) ’xcnepuMeHTATEHOE OTKPBITUC SB- 4) x. MaxkcBenn
JIEHUS NIEKTPOMArHHTHON HH XY KITHU 5) M. ®apageii

B) skcnepuMCHTAaIBHOE OTKPBITHE
3NICKTPOMArHUTHBIX BOJIH

A b B
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351. Heobx0auMO 3KCNIEPUMEHTAILHO YCTAHOBHTD, 3aBHCHUT JH IE-
puox xonebaHMi MaTEMaTHUICCKOTO MasTHUKA OT JIMHBI HUTH. Kakyio
M3 yKa3aHHBIX Nap MAaATHUKOB MOXKHO HCIOJIb30Barh I 3TOH Henn?

DAuT A b B T
2)BuB * y
3)burl
. m (Qyms
"y n

44Burl

352. HeobxoanmMo skcriepuMeHTaIbHO OOHAPYKHUTh 3aBUCHMMOCTD
3JEKTPHYE CKOTO COMPOTHBJICHUS KPYIVIOT0 YTOMIBHOTO CTEP)KHA OT €T0
AmuHb. Kaky1o U3 yka3aHHBIX Map CTEPIKHEH MOMKHO UCIIONB30BATh IS

sToii ne.u?
A B r
DAub ( )
2)AuB -
3)Bu'l ’
4)Bub

353. HeoOX0quMO 3KCTIEPUMEHTAIbHO YCTAHOBHTD, 3aBHCHT JTH TIC-
puox koneGaHMi MPYXHUHHOTO MasSTHHUKA OT MaccH rpysa. Kaxyro us
YKa3aHHBIX AP MasSTHUKOB MOXKHO UCHO:.Tb30BaTh A1 3TOH Lienn?

DAul
2)buB
3)bul
4)Aub
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354. Heobx0auMO 3KCIEPHUMEHTAIBHO YCTAHOBHTD, 3ABHCHT JIH TIe-
pHoJ konebaHuit IPY>KMHHOTO MasATHHKA OT JKECTKOCTH npy>kuHbl. Ka-
KYIO H3 YKa3aHHBIX [1ap MaAsTHHKOB MOYKHO HCIIO;Ib30BATh AL 3TOk e’

DBul
2)Burl
3)Aub
4H)Aul

355. HeoOx0auMo 3KCHEPUMEHTATBHO OOHAPYIKUTH 3ABUCHMOCTh
3EKTPUYECKOrO COMPOTUBIICHUS KPYIIOro MPOBOASAIIETO CTEPXKHI OT
MarepHala, i3 KOToporo oH u3rotosicH. Kaxyo n3 ykazaHHsIX nap crep-
JKHEH MOXKHO MCIMOIb30BaTh AT 3TOM ueau?

A b B I
DAul 8 o
) BuB 0ol []
)Bul - .
HBur ol e oa
Cu

356. HeoOx0a1Mo 3KCIICPUMCHTAIBHO YCTAHOBHTD, 3ABUCHUT JIU BBI-
TaNKMBAKOMAs CHIA OT 00BbEMA MOrPY>KCHHOTO B JXHIKOCTb Teia. Ka-
KO# HabOp MCTAIMMECKUX LMIHHAPOB U3 ATIOMHUHHS U MEAM MOXKHO
MCTIO/Ib30BATh OTOH LCIH?

A B B

1) Tonsko A

2) Tomsko b

3) Aumu b

4) Az B
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357. B MeH3ypKy HamuTa BoAA. 3aIMLIATE 3HA- ML
yeHre 00beMa BOABI, YHHUTBIBAA, YTO MOTPEITHOCTD —]120
M3MEPEHUS PABHA MOJIOBUHE LICHBI ACIICHHS. — 90

3) (60+5) mn T

4) (70+15) mn

358. Jluny Opycka H3MCPSIOT € IIOMOILbIO JHHEHKH, JanuinuTe pe-
3y/IbTaT U3MCPECHUA, YUYNTHIBAS, YTO MOTPEIIHOCTD U3MCPCHHUS paBHA
MOJIOBHHE LICHB! JCTICHUA.

1) 7,5 cm

2) (7,0£0,5) cm
3)(7,50+0,25) cm i [ 1
4) (7,.5+£0,5) cm 0 1

l]i
4

1] IC“!
6 7 8

359. VueHuk ycraHaBimBaad 3aBUCHMOCTb MEXKAY CHJION TPEHHA
CKOJIBKCHISI TENA, ABMIKYUIETOCS pABHOMCPHO IO TOPH30HTAILHOM IM0-
BEPXHOCTH, ¥ CWIO# €r0 HOPMAJIBHOTO AaBjieHus. JIjig 310ii nenu oH uc-
TI0JIb30BaJ AMHAMOMETP H 1HECTh OJHHAKOBLIX OpyckoB Maccoii 100 r
KaKAbLH, KOTOPBIC MOOYCPEHO CTABWI APYT HA APYra, MEHsIs TEM Ca-
MBIM CHITY HOPMaIbHOTO jAasiacHusA. [loryyeHHBIE YICHHKOM pe3ynbTa-
Thl IPEACTABJICHB B Ta0MIIE.

NN
23 45

F_H 25 | 5 75 | 9 11 13
m, r 100 | 200 | 300 | 400 | 500 | 600

IIpoananu3upoBaB NOTyMCHHBIE 3HAUCHMA OH BBICKA3a/I IIPEATIONO-
FKEHMS:

A. Ipsmas nponopLUMOHATIBHAS 3aBUCHIMOCTb MEXY CUJIOH TPEHUS
CKOJIbKEHMS U CHIIOW HOPMANBHOIO AaBieHUI HabmonaeTcd AN mep-
BBbIX TPEX U3MCPEHHIL.

B. Ilpsamas nponopLyoHaibHas 3aBUCHMOCTb MEXKIY CHIIOH TPEHH:A
CKOJIBKCHHS ¥ CUJION HOPMAJIbHOIO JAABJICHUS HaOIrofaeTcs M rocie-
JHUX TPEX U3MCPEHHMI.
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Kaxasi(-ue) U3 BbICKa3aHHBIX YUSHHKOM runote3 sepHa(-sr)?

1) Tonexo A
2) Toapko b
3)uA.ub
4Hun A, mn b

360. YueHHK MPOBOAMII OIBITHL C ABYMS Pa3HBIMH PEC3UCTOPAMH, H3-
MEpsis 3HAYEHHS CILTBI TOKA, TPOXOISINETO Yepe3 HUX MPH Pa3sHbIX Ha-
OPSDKCHUSX HA PE3UCTOPAX, M PE3YAbTATHI 3aHOCH.1 B TabmuLry.

U,B 0 1 2 3
I,A 0 02 | 04| 06
L, A 0 01| 03] 05

[Npsamas nponoproHanbHas 3aBHCHMOCTb MEXIY CHIIOH TOKa B pe-
3HCTOPE U HANPsKCHUEM Ha KOHLIAX pe3ucTopa

1) BLINOJHAETCS TOILKO A1 IIEPBOTO PE3UCTOPA
2) BBLIMONHSAETCS TONBKO AT BTOPOrO pe3HCTOpa
3) BBHIMOTHACTCA A1 000MX PE3UCTOPOB

4) He BHITIONHACTCA A71s1 0OOMX PE3HCTOPOB
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Or1BeTbl K TPEHUPOBOYHBIM MATEPHAJIAM
aja noaroroeku K EI'D

1 4 26 121 51 2 76 4

2 4 27 3 52 2 77 1

3 2 28 1 53 2 78 1

4 4 29 4 54 4 79 2

5 4 30 4 55 4 80 4

6 3 31 1 56 3 81 1

7 4 32 3 57 223 82 2

8 23 33 1 58 3 83 231
9 1 34 2 59 3g,0 |84 123
10 423 35 3 60 133 85 4
11 3 36 3 61 132 86 2
12 SSm 37 4 62 4 87 3
13 3 38 123 63 1 88 1
14 3 39 4 64 2 89 23
15 423 40 2 65 121 90 2
16 3 41 3 66 4 91 2
17 2 42 2 67 1 92 3
18 1 43 142 68 323 93 3
19 312 44 3 69 2 94 3
20 3 45 2 70 121 95 4
21 2 46 2 g ! 1 96 1
22 3 47 4 72 23 97 2
23 3 48 2 73 1 98 1
24 1 49 1 74 1 99 4
25 3 50 1 75 4 100 234
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101 4 126 312 151 3 176 1
102 3 127 3 152 2 177 3
103 132 128 1 153 4 178 3
104 2 129 |2 154 321 179 0,50m
105 1 130 4 155 2 180 4
106 3 131 212 156 410°x| 181 2
107 2 132 1 157 2 182 4 -
108 123 133 3 158 3 183 2
109 1 134 2 159 21 184 3
110 3 135 2 | 160 1 185 3
111 4 136 2 161 2 186 3
112 4 137 4 162 3 187 4
113 142 138 2 163 4 188 1
114 3 139 4 164 3 189 41
115 4 140 4 165 3 190 4
116 2 141 1 166 451 191 4
117 2 142 3 167 3 192 3
118 232 143 3 168 4 193 2
119 1 144 3 169 3 194 4
120 2 145 3 170 3 195 3
121 1 146 4 171 4 196 3
122 3 147 4 172 1 197 125
123 1 148 1 173 3 198 2
124 |3 149 321 174 4 199 1
125 2 150 2 175 3 200 1
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200 |3 226 311 251 4 276 | 4
2020 |1 227 3 252 1 277 |3
203 |2 228 15m | 253 2 278 |3
204 |3 229 4 254 1 279 |2
205 |3 230 4 255 | 212 280 |2
206 |4 231 321 25 |2 281 3
207 | 4 232 3 257 1 282 3
208 | 131 233 1 258 1 283 |4
200 |3 234 3 289 | 31 284 |2
210 |1 235 3 260 |3 285 |3
211 |1 236 07m | 261 3 286 1
212 |1 237 75cm [ 262 |2 287 |4
213 |32 238 3 263 |3 288 1
mIn
214 |1 239 3 264 1 289 1
215 | 213 240 016m [ 265 | 311 290 |3
216 | 3. 241 1 266 | 34 291 1,66
: 3B
217 | 312 242 12 cm | 267 2 292 610°
m/c
218 |1 243 4 268 |3 293 | 31
219 | 4 244 2 269 |2 294 1
220 [03A |245 4 270 1 295 |3
221 |1 246 231 271 1 296 |3
222 |3 247 111 272 |3 297 |2
223 |2 248 3 273 |3 298 1
224 |2 249 4 274 |2 299 |3
225 |3 250 3 275 1 1 300 12
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301 |4 326 2
302 |4 327 3 351 3
303 1 328 3 352 2
304 |3 329 2 353 4
305 |2 330 3 354 1
306 |2 331 3 355 | 4
307 |2 332 1 356 2
308 |3 333 2 357 2
300 |3 334 1 358 3
310 |3 335 1 359 1
311 |3 431 4 360 1
312 |4 337 214
313 |2 338 3
314 |4 339 423
315 |2 340 3
316 |4 341 1
317 |3 342 111
318 |1 343 231
319 |1 344 1
320 |4 345 4
321 |2 346 2
322 |3 347 3
323 |1 348 2
324 |3 349 25
325 |1 350 253
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TpennpoBounbre 3ananust yactu C

(u3 oTkpouITHIX BapuanTos EI'3-2010)

1. Hpu sbimonnenuu Tproka «Jleraromuii BeTOCHIEAUCT» TOHINUK
ABIDKETCSL MO TPAMIUTMHY IOJ ACHCTBHMEM CHUIBI TSDKECTH, HauMHAsA
JIBIDKCHHE M3 COCTOSHMS MOKOS C BBICOTH H (cM. pucyHok). Ha kparo
TPaMILIMHA CKOPOCTh FOHIMKA HAIIPABJIEHA MO TAKUM YTIJIOM K TOpHU-
30HTY, YTO JATBHOCTB €ro mojera MaxcuManbHa. [lponetes no Bo3ay-
Xy, TOHIIWK MPHU3EMIICTCS HA TOPHU3OHTANBHBIH CTOJN, HAXOASMLIUiiCS
Ha TOM Jke BBICOTE, YTO U Kpail Tpammmua. KakoBa Beicora monera A
Ha otoM TpamiruHe? CompoTUBIEHNEM BO3AYyXa M TPCHHEM IIPEHEO-
peyb. ‘

H

OtBer: h =41

O6pasen BO3MOXKHOTO PEIICHHS
Moaenb roninuka — Marepuaibiasi Touka. Cuuraem nosact csoboa-
...>

HBIM MaJCHHEM ¢ HAYAJIbHOH CKOpOCThIO U, HAITpaBJIEHHOM MO

YIJI0M Ol K rOpu30HTY. JlanbHOCT NosieTa ONpeAcsICTCs U3 BhIpa~

v? v? .. 2
xkeHut § = Z—gin 20, . A BICOTA MOJIETa /i = =—3sIn“ o . Mo-

g

JyJ1b HAYQIbHOH CKOPOCTH ONPEAEISETCS U3 3aKOHA COXPAHCHMS

2 2
MY _ _ jmgH ,rax uto L~ _ g7 . MakcuMaibHas Aath-

2g
HOCTB M0JIETA BO3MOKHA NpH yeaosuu SIN 20 =1, 1.e. mpu

3HEpPryuu
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0C=45°‘0T010Ilah=Hsir12(x=£_

OtBeT: BHICOTA MOABCMA h -}zi

2. Ceprueckyro 060m04Ky BO3AYLIHOTO Miapa JCIAIOT H3 MaTCpHUania,
KBaApaTHbIH MeTp koToporo umeer Maccy 1 kr. llap mamonmsiror re-
aneM mpu arvocheproM aasaeumu 10° Tla. Onpeennte MUHAMAITL-
HYI0 Maccy OOOJIOUKH, NP KOTOPO# Iap HAYHCT MOJHUMATb CaM CE-
61. TemniepaTypa reaus 1 OKpy>karomero Bo3/yXa OAHHAKOBA U PaBHA

0°C. (Tlnomaae cepsr S = 4, 06beM mapa V = %nr3.)

Otser: M ~ 92 xr.

O6pasent BO3MOXHOIO PCILCHHSA
I 3axon Hr10TOHA B NpOEKIIMAX HA BEPTUKAID:

Fy=my,g+myg.
Cuibl BEIp2XKEHBI YEpe3 paauyc ¥

pegV = mo6g+mHeg = b‘Sg"I-p][eVg:_>

= p3g~%nr3 =b-4nr? -g+pHeg-%Ttr3 1 paauyc:
r:_._:sé._,
Pe —Prie
rae b — oTHomeHHE MacChl 000MOUKH K €€ ILIOMATH.
Mp
TnotHocTH renmst 1 Bosayxa: pl =L RT = p=1 - L
R PY =g =y =Rr
_— M]Iep — Mgp
p][e_ RT > p6_ R"[‘ !
) 3bRT _ 2
Pauyc: r= ~2,7 (). m=4nr--b.
p(Me —MHe )

OtBeT: m =92 xr.




3. Ulaiiba maccol /m HauuHACT ABMKeHHE 1o xenoby AB u3 Toukn A
U3 cocTosHMA nmokost. Touka A pacrnonosxeHa Beime TOUkd B Ha Brico-
te H = 6 M. B mpouiecce ABibkeHH 110 KeI00y MEXaHHYECKast SHEPTHs
maiobl u3-3a TpeHMs yMeHbmacres Ha AL = 2 [lx. B Touxe B waiiba
BBLIETACT U3 skenoba moj yrinoM o = 15° k rOpu3oHTY W najacT Ha
3emMiio B Touke D, Haxoaameiics Ha ogHOM ropusoHTamu ¢ Toukod B
(cM. pucyHOK). BD = 4 M. Haiiaure mMaccy maiiGs m. ConpoTuBieHu-
cM BO31yXa rpeHcOpeys.

Otser: m=0,1 kr

O0pazel BO3MOXKHOrQ peieHus
1) Ckopocts maiibel B TOuke B ompcaensercs u3 Gananca ee
HeprHH B Toykax A u B ¢ yyetoM mnoreps Ha TpeHHE:

2
%:mgH—AE.

Ortcrona U =2gH - ZAE
m

2) Bpems nonera mai6sr u3 Touku B B Touky D:
gt
y=vsino-t— —2— = (0, raey - BepTUKANbHAA KOOPAHHATA

maiObl B CHCTEME OTCYETA C HAYANOM KOOpAuHAT B Touke B. OT-
cioma [—2USIna
g

3) JHamsHocTe moneta BD ompexenserca u3 BeIpaKeHHS A ro-
PH30HTAIbHOH KOOpAHHATH AHOBl B TOH JKC CHCTEME OTCUETa:
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2
BD =vcosa -t =Y—sin2a.
g

4) Tloacraenss B Bblpakenue ans BD smavenwe U°, momyuacm

AE

BD ) \
H--—BD \
g( 2sin 200

Oteer: m= 0,1 kr.

m=

4. B 6e3BeTpeHHYI0 OOy CAMOJIET 3aTPAYUBAET HA NCPEJICT MCKAY
ropojamu 6 gacos. Ecnu Bo Bpems nosrera xyet 60k0BO# BeTep mep-
MeHIUKYJIPHO JTHHUM NOJIETA, TO CaMOJET 3aTPauHBacT Ha nepeleT
Ha 9 munyT Gosbine. Hafinure CKOpocTs BETpa, €K CKOPOCTh CaMo-
7€Ta OTHOCHTE/IBHO BO3ZyXa NMOCTOSHHA M paBHa 328 kM/u.

O1ser: U, =20M/c

O6pazewr BO3MOXKHOrO pemeHns (PHUCYHOK He 00s3aTesieH)
Vpasraenue ABMXeHUs JN1s TIepe-
JICTa B NICPBOM CIy4ae: 1 Va
—_n £ e e . = e e e
S =Ul.
Un

rae U.p — CKOPOCTB caMoneTa
é

OTHOCHTEJILHO BO3YXA. I 2
3aKOH CTOKEHHSA CKOPOCTER B —cooeoeoeee ] % ____________
BEKTOPHOM BHJE AMS TEpPeieTa BO

— — —
Bpems Betpa: U, = Uqp + Uy,

-

rae U, — CKOpOCTb caMo.1eTa
OTHOCHUTE/BHO 3eMH, L), — CKO-
poCTb BETpA.

BripaxxeHue 4;11 CKOPOCTH CaMOJIeTa OTHOCUTEILHO 3EMITH BO BTO-

2 2
ce Usg -

Torma ypaBHeHME ABHOKEHHA I/ NMEPEIETA BO BTOPOM CIIy4ae:

_ _ 2 2
S—Uctz- UCB*UB.tZ'

poM c.Tyqae UMEET BHA: U, =AU
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Creaosatenbho, U gl = \/UCZB - Ug 15, Orcwona:
2 2
VegVIr — 4

ly
Orser: U, =72 kM/1 =20 M/c.

Up =

5. B ropu3oHTa;1bHOM LMIUHAPHUECKOM COCYC, 3aKPHITOM MOPIIHEM,
HAXOAUTCA OQHOATOMHBIA HacanbHbIi ra3. [lepsoHavambHoOe AaBne-
HMe rasa p; = 4-10° [Ta. PaccrosHie OT AHa cOCyAa JO MOPLIHS PABHO
L. TTnomaae nonepeyHoro ceverus nopimss S = 25 cm”. B pesynsrate
MEJICHHOT'O HArPEBAaHHUs ra3 MOIYYMI KOJIMYECTBO TEILIOTHI

0 = 1,65 x]bx, a nopuieHs caBuHyca Ha paccrosHue x = 10 cm. ITpu
ABHDKCHUU NnopuHA Ha HCIo €O CTOpOH]:I CTCHOK cocy,z(a ﬂCﬁCTByeT
cuna Tpewus BeamauHol Fi, = 3-10° H. Haiiaure L. Cuurars, u4to co-
CYA HAaXOAMTCH B BAKYyMC.

OtBeT: L =03 M.

OGpasciy BOZMOXKHOI0 pelieHHs

1) Hopiuens OygeT MEAICHHO ABUraThCs,
€C.IM CHJIA JABJICHUA ra3a Ha MOPIICHD H S
CHJla TPCHHSA CO CTOPOHBI CTEHOK COCYAa P /

YPABHOBCCAT ApyT Apyra: p,S =F_

L X

F,
OTKyJa p; = Sp =12-10°Ma>p,.

2) IlosTomMy npH HarpeBaHuM rasa noplieHs OyAeT HEMOABIDKEH, NI0-
Ka JaBIICHUC rasa He JOCTUTHET 3HaueHHus p,. B Tom npouecce ras
HO.TYYaCT KOJIMMECTBO TCMIOTH (1.

3ateM nopicHb OYJET CABUraThCs, yBCIMIHBAsS 00bEM rasa, TpH [mo-
CTOSHHOM JaBicHHH. B aTOM npouecce ras noiy4aeT KOJIHMYCCTBO
TemnoTh (Oss.

3) B npouccce HarpeBatus, B COOTBETCTBUH C TIEPBBIM HA4aJIOM TEP-
MOAUHAMUKH, a3 NOSTYyHYHUT KO;TUUECTBO TCTUIOTHI:
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Q=01+ =U;-U))+p,Sx=U;-U))+ Fppx.
4) BHYTpEHHAS SHEPTHUs OAHOATOMHOTO HICATBHOTO a3a;

U 1= %VRT1 = % P lSL B HAYAJTBHOM COCTOSIHUM,

U, =%VRT3 =%p2S(L+x) :%FTP(L +X) B KOHEUHOM CO-

CTOSIHUU.
Q- iFTpx
5)U3mn. 3, 4 momygaem L = 3 2 =0,3 m.
'Z_(Frp - pIS)

6. B mmymmHape, 3aKpeITOM MOA-
BIDKHBIM TIOPIIHEM, HaXOAUTCH U

uaeansHei ra3. Ha pucynke nmoka- 1 2
3aHa JAuarpamMma, WILIIOCTPHpYIO-

as H3MCHCHWE BHYTPCHHEH DHEP-

rud U rasa W mepeaaBacMoe €My

KOM4ECTBO TEIIOTH (). Ormmmure

P

U3MEHEHHE 00BEMa Tras3a IpH €ro 0]
nepexoae M3 cocrosHmsi 1 B co-

>

Q

crosHue 2, a 3aTteM B coctosHue 3. Cpoii oTBeT 0bocHyiiTe, yKa3as,
Kakue (pU3NYEeCKue 3aKOHOMEPHOCTH Bbl MCTIONbB30BATH JUIs 0OBsACHE-

HHA.
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OT1Ber:

OO0pasert BO3MOXKHOTO PEHICHUSA
1) B mpouccce 1 — 2 ra3s mony4yaeT HEKOTOPOE KOJIMHECTBO TETI-
JIOTBI, HO CrO BHYTPEHHSSI 9HCPrus He McHsieTcs. Clie1oBaTe1bHO,
COT;IaCHO MEPBOMY HA4a; Ty TEPMOIMHAMUKH, Ta3 OTAACT MOJTydac-
MYIO SHCPTHIO, coBepiias paboTy, T.€. B JAHHOM OPOLIECCE €roQ
06BEM YBETHUHBAETCA. '
2) B mpouecce 2 — 3 TemwiooOMeHa ra3a ¢ BHEIOHEH Cpeoil HET, HO
€ro BHYTPEHHAA SHeprus ymenbinactcs. ClieJoBaTebHO, M 3TOT IIPO-
LIECC CBA3AH C PACIIMPEHIEM Ia3a, TOCKOIBbKY OH COBEpInacT paboTy.
3) O1BeT: nepexo1 ra3a u3 COCTOSHMA 1 B COCTOSIHHE 3 BCE BpeMs
COMPOBOKAACTCS YBEITUYCHHUCM €T0 00BEMA.

7. B mamanzap o6semom 0,5 M® HACOCOM 3aKa4YMBAETCA BO3AYX CO CKOPO-
creio 0,002 kr/c. B BepxHeM TOpIIC ITHHAPA CCTh OTBEPCTHE, 3aKPBITOS
NpeIOXPaHUTCIbHEIM Ki1ananoM. Kiaman yaep>kuBaeTcss B 3aKpEITOM
COCTOSIHMM CTEP)KHEM, KOTOPBI MOXET CBOOOJHO MOBOPAYMBATHCS BO-
KpyT ocu B Touke A (cM. pucyHok). K cBo6OAHOMY KOHILy CTCPKHS TIOA-
BemmeH rpy3 maccoii 2 kr. Knanan orkprisaercs uepes 580 ¢ paboTsl Ha-
COCa, ECITH B HAYAIBHBI MOMCHT BPEMEHH JaBICHIE BO3AYXA B LIWIHHA-
pe Orno paBHO atMochepHoMy. IT10mane 3aKpHITOre KiIanaHoM OTBEp-
cria 5-107 M2, paccrosme AB pasro 0,1 M. Temmeparypa Bo3ayxa B
LWIMHIAPE M CHAPYXKA He MeHsercs u pasHa 300 K. Onpeaenure amuny
CTEP>KHSL, €CJIM CrO CUMTATH HCBCCOMBIM.

OtBet: 1.=0,5M
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O6pazen BO3MOXKHOTO PEIIEHHA

Knana# oTkpoercs, koraa u30bToYHAs cuia F faBjicHUA BO3LyXa
Ha KJIalaH N3HYTPH HWIMHAPA CPABHSICTCS C CUJIOH AABICHHS
CTEp>KHS Ha 3TOT kianad. Ecnu npeBbilieHHe JaBIeHHA BO3AyXa B
LWIMHAPE Hax aTMocepHBIM Ap, a IIoLap KianaHa s, To F =

s-Ap. Cuna neiicTBYs CTEPXKHS Ha KJIAIAH paBHA mg: % ,raem, L n

¢ cOOTBETCTBEHHO Macca rpy3a, JUTMHA CTEPXKHA M AJIMHA ero yda-
L
JlonomHUTENBHOC JABJICHHE BO3AYXA ONPEACIIETCS YBENHIEHUEM
Maccel Amy Bozayxa B mprtuHApe. CormacHo ypasaenmio Knaneii-

ctka AB. HUrak, 70/KHO BBIIIONHATBECS YCIOBHE 5-Ap > mg-

poHa-Mengencesa, = Am, , rae M — moagpHas macca
Ap=STERT n5p

Bo3ayxa. [1o3ToMy yclIOBHE OTKPBITHS KJIanaHa UIMEET BUA!

sAm L L(sRT Am
SAMg prs e e oy < 250 A
A Ry v 7

Ecau HACOC 3aKauMBACT KAKAYIO CEKYHIAY W KT BO3AyXa, TO MACCY
Am,
w
KJIaNaH OTKPOETCS B MOMEHT, KOTAa BHIIOIHHUTCS PABCHCTBO

I = t/sRTw
mgMV
Otser: L= 0,5M.

Am; OH 3aKaYacT B HMIMHAP 32 BpeMs [ = . CnenoBarensHoO,
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8. DaeKkTpoH BiETACT B ILIOCKUH KOHACHCATOP CO CKOPOCTBIO Uy
(<X ¢), napannenbHO IACTHHAM (CM. PUCYHOK), PacCTOSTHMC MEXIY
kotopeiMua d. Ha kakoifi yronm OTKIOHHTCA I@pH BBUIETE U3
KOHIEHCATOpa BEKTOP CKOPOCTH D3JICKTPOHA OT IICPBOHAYAIBHOTO
HAIpaBICHNUA, €CITH KOHACHCATOP 3apPsHKEH O Pa3sHOCTH MOTEHIIHAIOB
A@? inuna mractus L (L >> d).

+ + + + 4+ + 1
o
_.O_) ...........................
= - - - - - 1]
Oteer: tgo = eA(p];
mdu;

06pasew; BO3MOKHOTO peieHus (PUCYHOK HC 00A3aTCACH)

1) 3aBHCHMOCTD KOOPAHHAT IICK- y A +
TPOHA OT BPEMEHH C Y4ETOM Ha-
YaTbHBIX YCIIOBUM:

Dy
91 - o
y= at’’ '
2 y
2) YpaBHeHHA A1 TIPOCKIIHIA CKOPO- -
CTH

L, =v,; v, =al.

X

3) B MOMEHT BBLIETA M3 KOHAGHCaTOpa X = L = Uyl , mosromy

r eA
ITo BTOpOMY 3akoHy HeloTOHA @, = L ek _e0o , TaK KaK
Y m m m

F=ek.
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Orcroma tg o _Px =ﬂ%.
v, mdy,
Ortser: tga = M .
mdv;

9. Ionvrit mapuk mMaccoit m = (0,4 r ¢ 3apsgom q = 8 uKn aerwxerca B
OJHOPOJHOM TOPHU3OHTATLHOM 3JIEKTPHYECKOM HOJIC M3 COCTOAHMA
noxos. Tpaekropus imapuka oOpa3yeT ¢ BEPTHKAIBIO yron o = 45°,
Yemy paBeH MOy b HANPSDKEHHOCTH 3JIEKTPHIECKOro mouis K7

Oteer: E=0,5-10° B/m

O6paseu BO3MOXKHOTO PEIICHUS

1) Ha Tcno aelicTByIoT CHta TSKECTH F 1= mg
Y CH.1a CO CTOPOHBI 3JICKTPHYECKOrO OIS

F. 2= fIE :

2) B uHepLHanbHOM CHCTEME OTCUETA, CBA3aH- m
HO# ¢ 3eMJIeH, B COOTBETCTBUH CO BTOPBIM 3a-

koHOM Hpr0TOHA, BEKTOp YCKOPEHHA TENA Ipo- y
MIOPIHOHAIEH BCKTOPY

CYMMBI CHJI, ACHCTBYIOIIUX HA HETO: mad = I| + F, .

3) I'lpu JBMKCHUHU M3 COCTOSIHI TOKOS TE.I0 ABKKCTCS IO MPAMOM
B HalpaBJICHUH BEKTOPa YCKOPEHH, T.€. B HAMPABICHIH PaBHOACH-
CTBYyIOINEH NpunoXkeHHbIX cui. [IpsMas, BAonb KOTOpO# HampasieH
BEKTOP YCKOPEHHMs, o0pasyeT yroa o = 45° ¢ BepTukaiblo, C;1eJ0-

BaTEJIbHO, fgazﬁzf_:fz_:iézl.OTcmaa E:—mﬁ,
a, F, mg

Orser: £ =0,5-10° B/m = 500 kB/m.
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10. B 04HOpOJHOM MarHHUTHOM IIOJIE C
_>

urAykiuei B, nanpasieHHol BepTH-
KaJlbHO BHH3, PABHOMEPHO BpalIacTCs
B TOPU3OHTAILHON IJIOCKOCTH TIPOTHB
YacOBOH CTpEJKHM IOJIOXKUTENIBHO 3a-
PSOKEHHBIN IIApHK MAaccoM m, MOJABE-
INCHHBIH HA HUTH AMMHOH / (KOHMYE-
CKMH MAATHHK). YTOJ OTKIOHCHUS HH-
TH OT BCPTHKAaJIHM pPaBCH O, CKOPOCTb
ABIDKEHMS 1ApUKa paBHA L.

Hatigire 3apsa mapuka.

Otper: ,_M(_vU &
4 B(lsinon utga)

O6pasen; BO3MOXKHOTO PEHICHHSA

1) Ha ueprexxc ykazaHsl CHIBI, JEHCTBYIO-
INME HA IMapUK.

2) 11 3axoH Hp10TOHA B MPOEKLMAX HA OCH:

m1)2

R
Ncosa—-mg=90

Nsina+quB =

3) Tak kak R = [ SIN O, To BRIpaxeHne 111 3apaza;

m v g
=2 Y oy :
1 B(lsina v gocj

Orser: g_M(_L &, .
1 B(lsinoc Ugaj
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11. Pamky ¢ MOCTOSIHHBIM TOKOM YJIEP)KMBAIOT HEMOABIXKHO B IOJIE
1oJ0coBoro MarauTa (cM. pucyHok). IlonapHocTs nmoAKIIOUEHUS HC-
TOYHMKA TOKA K BBIBOJAAM paMKu rokazaHa Ha pucyHke. Kak Oyger
JABUTATHC paMKa Ha HEMOABIDKHON ocu MO, cciin pamMKy He yIepKu-
Bate? OTBET MOACHUTE, yKa3aB, Kakue (HPU3HUCCKHUE 3aKOHOMEPHOCTH
BBI HCIIO/Tb30BANIH X715 00bsicHeHUS. CUMTaTh, 4TO PaMKa UCIIBITHIBACT
He6O0IBIIOE COMPOTUBICHUE JBIDKCHHIO CO CTOPOHBI BO3AyXa.

OrBer:

O6pazel; BO3MOXKHOTO peIeHHs
1) OtBet: Pamka nosepHeT-
¢4 TI0 9aCOBOM CTPEJNIKE B
BCTAHET NEPHEHANUKY IPHO
OCH MarHHuTa Tax, YTO KOH-
TaKT «1» OKOKETCSI BHU3Y.
2) PaccMoTpHuM CeUueHHE

PaMKM NIIOCKOCTBIO PUCYH- \\ o
N

Ka B YCIOBHH 33Ja4u.
B ucxoaHOM noJioskeHuU B
JI€BOM 3BEHE PAMKH TOK
HAIMpaBJICH K HaM, a B mpa-
BOM — OT HaC.

Ha nesoc 38eH0 pamku aeiicTeyer cusia Ammepa F A1 > HampasieH-

—
Had BBCPX, a HA NMPABOC 3BCHO — CHUJIa AMnepa PAZ , HAIIpaB.ICHHAA

BHM3. JTH CUJIbl PA3BOPAYHBAIOT PaMKy Ha HEMOABMXHOU ock MO
10 YaCOBOH CTPENKE (CM. PUCYHOK).
3) PaMka ycTaHABIMBACTCS NEPIICHIMKY/ISIPHO OCH MATHHUTA TaK, YTO

KOHTAKT «+» OKa3bIBacTcst BHm3y. ITpu 3mom cuast Avmcpa [ Al H

F 5 5 ofecneumparor pasroBecue pamku Ha ocu MO (M. PHCYHOK).
A2 p p
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12. He6onp1moii rpy3, OABEINEHHBINH HA HUTH AJIMHOM 2,5 M, coBep-
IIAET raph  HUYCCKUE KOje0aHusl, MPU KOTOPHIX Cro MakCumaibHas
ckopocts gocruract 0,2 M/c. Ilpu nomou cobuparouieii TUH3LI ¢
doxycueM paccrosaueM 0,2 M n300paskeHHe KoeOIIOmEerocs rpysa
HPOELMPYETCA HA IKpaH, pacroioKEeHHBIH Ha pacctosamu 0,5 M ot
nun3bl. [1aBHas onrudeckas OCh JIMH3bI EPNSHIUKY/PHA IIOCKO-
CTHU KO;1c0aHHI1 MasITHHKA M [IOCKOCTH 9KpaHa. OnpeeTuTe Makcu-
MaJTbHOE CMEIICHUE U300PKECHUS TPY3a HA IKPAHE OT MOI0KCHUS
paBHOBCCHS.

‘OrtBer: 0,15 m.

OGpa3sen BO3MOKHOTO peLIeHHS

[Tpy koncOanusX Ma’ATHHKA MAKCHMAIBHAsA CKOPOCTB rpysza U
MOXET OBbITH OmNpeJeneHa M3 3aKOHA COXPAHEHHS DHEPrHH:

2 2
mzi—:mgh, rac h=l(1—coscx)=215in2%z—l-°2L—

MakCUMallbHad BBICOTA TNOABbEMA rIpy3a. MaxkcuManbHBIH yTOT

OTKJIOHEHUS ¢y z-ﬁli rae A — ammutyaa koneGanuii (amruMTyaa

/

cmemenus). Orcroma A =0 [ .

g
Amnnuryaa A, xoiebanmil cMeiueHust H300paKeHMs rpys3a Ha
OKpaHE, PACIO/IOKCHHOM HA PAacCTOSHUM b OT IUIOCKOCTH TOHKOH
JAMH3B, TPOMOpUMOHATbHA aMmauTyac A koncOanuii Tpysa,

ABIOKYLICTOCH Ha PpACCTOAHUHN d OT INIOCKOCTH JIMH3bL. A1 = AQ .

a
Paccrosinne a ompeaensiercs no  ¢gopMyne TOHKOH  THH3BI:
1 1.1
4 =242, 0TKyAa
Foa b
I b_b \ b [ b
a=b——,nl_20L 1 CicaosatenbHo, 4, = 42 =p [LZ,
b-F a F ! a \/; a
g\F

Oteetr: 4, = 0,15 M.
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13. I'py3 maccoii 0,1 kr, IpUKPENJICHHBIH K MPYXHUHE XKECTKOCTBIO
0,4 H/m, coBepimaeT rapMoHmdeckue konebanus ¢ ammuryaoit 0,1 m.
ITpu momomu cobuparomeit uH3el ¢ GokycHsIM paccrosHueM 0,2 m
‘1300pakeHne koneOmomerocs rpysa MpoeLMpyeTCs Ha 9KpaH, pacro-
noxkeHHbIH Ha paccrosauu 0,5 M or nuH3bl. [N1aBHas onruueckas och
NMH3B NEPNEHAMKY/IPHA TPAacKTOPMH Ipy3a M MIOCKOCTH 3KpaHa.
OrnpeaenyTe MakCUMAIbHYIO CKOPOCTh H300paKeHUS IPy3a Ha SKPaHE.

Orser: u = 0,3 Mm/c.

O6pa3zew; BO3MOXKHOTO PELICHHS
1. Ilpu xomebanmsax MasTHUKA MaKCHMadbHas CKOPOCTb rpysa U
MOXET OBITP OmpeAencHa U3 3aKOHA COXPAHCHHSA 3JHCPTHH:

mo® _ kA
2

cememenun). Orcroga p = A \/Z .
m

2. MaxcuManpHas CKOpPOCTh H300pak€HHA ¥ Ha DKpaHe,
PACTIONOXKEHHOM HA PACCTOSIHMAM b OT JIMH3bI, MPOIOPLMOHANBHA
CKOPOCTH Ipy3a U, ABIDKYHICTOCA Ha PACCTOAHHH @ OT ILIOCKOCTH

b

TOHKOM JIUH3H: 3 = L.
' a
3. PaccrosHue a ompezaensercs no (opMysnc TOHKOH JIHH3BI

, rie A - ammuryaa koicOaumii (amMmuTyga

1 _1.,1
4 -1.1 orxyma
F a b
—p—L _ub_b_ 1. CemoBarensro,
b F 4

;, b A[ k(£-1)

4 HOIICT&B.TISIH B 3TO BBIPAKCHHUE 3HAUCHUA (bHSH‘{CCKI/IX BCJIIMYHH,

33JaHHLIC YCIOBUCM 330aUH, MOJYUYUM ¢y = 4 \/E (_]bF_ 1) .
m
Otset: u =03 m/c.
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14. B naeansHOM konebaTeIbHOM KOHTYpPE B MOMCHT BPEMEHH [ Ha-
NpsDKEHME HA KOHAEHcaTope paBHO 1,2 B, a cuma Toka B KaTylIKe MH-
OYKTUBHOCTH paBHa 4 MA. AMmmryna koneOGaHuil HANMPsDKCHHS HA
xongencarope 2,0 B. Haliaute amnuryny xoneGaHmil cuiibl TOKa B
KaTyImKe. '

Otser: /,, =5 MA

O6pase1; BO3MOXKHOTO pelIeH s
B umcamHOM KOHTYpe cOXpaHseTCs DHCPrus KoJcOaHMIt:

2 2
&+L: W, . IloatomMy B TOT MOMCHT, KOIJa 3HEPTHA Mar-

2 2

cu? . L% _CUy
HUTHOTO MOJIA KaTyIKu pasHa 0, 5 + > = 5 m=W, (1).
B TOT MOMEHT, KOr1a KOHACHCATOP MOJHOCTBIO Pa3spsDKEH,
2 2 2
W, = L]_m Orcropa _C_U_m:u_m 2)
2 2
U3 pasenctsa (1) cienyer: c__I1* |
L y?-y?
m
2
U3 pascuctaa (2) cacayer: C I_m .
L py?
m
B pesyabtaTe nomytaem: J = I .
m- 2
U
Un

Otser: [, =5 MA.
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15. Ilpu oOmyueHHH METAUIMYECKOM MIACTHHKH KBAaHTaMM CBETA C
3HEpruei 3 5B u3 Hee BHIOMBAIOTCS AIIEKTPOHBI, KOTOPHIE MPOXOIAT
yCKOpsIIOIyHo pasHocTb noreHimanos Al/ = 5B. Kaxosa pabora BbI-
x01a Apyx, €CTH MAaKCHMallbHast JHEPTHsl YCKOPEHHBIX 3JIEKTPOHOB F.
PaBHA YABOCHHOM 3HEPrun (OTOHOB, BHIOMBAIOIIKX MX U3 MeTaLIa?

O1Ber: 4., =2 3B

O6pazen; BO3MOYKHOIO pPEIIeHHs

Vpaenenue Jiinwreiina ana dorosddekra:

2
hw=E+A um hv = %mw.

OHeprysl YCKOPEHHBIX IEKTPOHOB:
2

Eez% +eAU=hv - A, + eAU. (1)
Ilo ycnosuto E, = 2Av. 2)

Orcriona Ap = eAU - hv.

Orser: Anyx =2 3B.
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16. McTtounnk B MOHOXpOMATHYECKOM ITyuKE NapalieabHBIX Tydel 3a
spema Af = 8:10™ ¢ usmyuaer N = 510" dorounos. JIyun magator no
HopMam Ha romanky S = 0,7 eM” u co3zaroT gasaerme P = 1,5-107 ITa.
Ipu atom 40% ¢oronoB oTpaxkaercs, a 60% normowaercs. Omnpene-
JATE JUTHHY BOIHBI H3TyHCHH.

Orger: A =55.107" m.

O6paze1] BOZMOXKHOT'O peIICHHS

BripakcHue am1s AaBieHus CBCTa
P _ P + P _ NompApomp + NnoanApnozﬂ
— ~omp noan SA? ’
(®opmyma (1) caeayer m3: F = Ap[/At n P=F/8)
®opMynbl AN U3MCHEHHS MMITY/Ibca (OTOHA MPH OTPAKCHHUM H
nornomenm ayuck Ap,.., =2p, Ap,,., =p; uucio orpa-
=0,6N ¢oroHOB.

(D)

XKEHHBIX N omp = 0,4N u nornomenusx N, .-

Toraa soipaxkenue (1) npuHUMacT BUA P = E_]YE.
SAt
Hns ummymsca potona p = %
BripaskeHue A1 ATUHBL BOIHBI H3MYUYEHHS ), = M
PSAt
Omer: A - L45:10".66.107%* . 5

1,5-107°.0,7-107*-8-107*
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17. Ha pucyHke rpeacTaBicHbl SGHCPreTH- -

1

YCCKHE YPOBHHM 3NEKTPOHHOM O0GONOYKH A 4
aToMa W yKa3aHbl 9acTOThbl (POTOHOB, W3- Vau %
Jy4aCMBIX M MOJIOWAEMBIX IIPH MEPCXO0- 7y 3
aax Mexay HuMH. Kakosa mivHA BOJIHBI V32l4 .
(pOTOHOB, MOrNIOMACMBIX MPH TEPEXOAE C 2
ypoeus FE, wHa yposenp E, ecrm V3

Vi3 = 610" Ty, Vaa = 4-10" Ty, a

Vi = 310 Tr? 1

Orser: 7&41 ~43107 M

O6pa3en BO3MOXKHOTO pEeIICHHS
Yactora $oTOHA, HCIyCKaEMOr0 aTOMOM IIPH NEPEXOJAE C OJHOTO
YPOBHS 3HCPIrUM Ha JAPYroH, MPONOPLIHOHAIbHA PA3HOCTH SHEPruil
E,-E

h

ITHUX YPOBHCH v, =

Iostomy 3ammimeMm:
Var = V31 + Vg — Vi = 10"%(6 + 4 - 3) = 710" I'ny.
C
Orcrona 7\41 =—
Va
OrtserT: }\.41 ~ 43107 m.
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TPEHHUPOBOYHBIE BAPHAHTBI EJUHOI'O
I'OCYJAPCTBEHHOI'O DK3AMEHA

O ®U3HUKE 2011 T."

HHCTpYKIMs no BBINOJIHEHHIO paboThi

Ji1a BHIMOMHEHHA SK3aMEHAIMOHHOM paboTH no ¢u3uke 0TBO-
gurcs 3.5 gaca (210 munyT). Pabora cocrout u3 3 uacrteit, BKTIO-
varouux 35 3a1aHui.

Yacte | comepxur 25 3ananuii (A1-A25). K kaxaomy 3axa-
HUIO Jaetcd 4 BapuMaHTa OTBCTA, W3 KOTOPHIX NPaBHIIBHBIA TOJIBKO
OJWH.

Yacts 2 comepxut 4 3azanust (B1-B4), B KoTOpEIX OTBET HEOO-
XOAHMO 3arucaTth B BUAC Habopa undp.

Yacts 3 cocrout 13 6 3anau (C1-C6), ang xoroprix Tpebyercs
JaTh pa3sBEPHYTHIC PELICHUA.

Ilpy BBIMHCICHUAX pa3pemIaeTCcs HCIIONB30BATh HCIPOrpaMMu-
PYEMBIil KajIbKyIATOP.

BHUMaTe1pHO MPOYUTANTE KAKAOE 3aJaHUE M TIpeiaracMbie
BapUaHTHl OTBETA, €CM OHM MMEKTCA. OTBEUaliTeE TOJIBKO MOCIE TO-
IO, KaK Bbl IOHSJIM BOMPOC M ITPOAHATN3HUPOBATH BCE BAPUAHTEI OTBE-
Ta.

Bummo:HalTe 3a4aHUsS B TOM TMOPSAKE, B KOTOPOM OHU JaHBHI.
Ecau kakoe-To 3agaHuC BbI3BIBACT Y Bac 3aTPYAHEHHC, MPOMYCTHTC
ero. K mpornymeHHbIM 3a1aHMsM MOXKHO OyET BEPHYTbCA, CCITH Y Bac
OCTaHETCA BpEMs.

3a BBHINOJIHEHME DPA3NUYHBIX TO CIOXHOCTU 3aJaHUH JaeTcs
oauH wu 6onee 6a10B. baniel, MOyUCHHBIC BAMH 32 BBITIOJTHCHHBIC
sagaHus, cymMmupyroortcs. [locrapaiitech BBIIOJHHUTE KaK MOXKHO
Oonbine 3agaHuii U HAOparh HauboNbIIee KOAUYECTBO OAIIOB.

Kenaem ycrexa!

" TpeHHPOBOHHBIC BAPHAHTHI COCTABJIEHB! B COOTBCTCTBHM C KOXH(DHKATOPOM
3NMEMEHTOB COJCPMAHHA M NPOCKTOM AEMOHCTPAUMOHHOTO Bapmanta EI'D
2011r.
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Hipke mpuBCAEHB! CIPABO4HbLIE JAHHBIE, KOTOPbIC MOTYT MOHA-
A0OUTBCS BaM IPH BHINO.THEHUH PabOTHI.

HecaTuuHbie NPHCTABKH

Haume- | OGo3na- | Muoxn- | Hamme- | OOo3ua- | MuoXxu-

HOBAHHE YeHHE TeJIb HOBAHHE HCHUE TeJb
THTa r 10° CaHTH c 10°
Mera M 106 MILIH M 10°
KWJIO K 103 MHKPO MK 10°
TEeKTO T 102 HAHO H 107
§i (5117 a 107! ITUKO " 107

Koncmanmn:

YHCNO T n=3,14

yCKOpeHHe CBOOOIHOrO NaJeHHA Ha 3eMne g=10m/c*

G=6,710"" H-M/xr”
R =831 Ix/(Momp-K)

TPaBUTALIHOHHAA NOCTOAHHAA
YHHBCPCA/IbHAA ra3osad NOCTOAHHAA

mocroanHas bonbiuMana k=173810"2 /K
TOCTOSHHAA ABOraIpo N, =6-10" Mo
CKOPOCTB CBETA B BAKyyMe c=1310*w/c
k=_1 _=91¢°
k03¢ PULHEHT IPONOPIHOHATEHOCTH B 3AKOHE
Kynona 4ne,
H-M/Kr
MOy JIb 3apAAa 3NEKTPOHA (INEMEHTAPHBIH
e=1610" Kx

JEKTPHUCCKHUIN 3apsan)

nocrosuHas [11aHka h=6,610"" bx-c

Coomunowenue medxncoy pasnusHsIMU eOURUUAMU

TCMIICpaTypa 0K=-273°C
ATOMHAA SIUHHIA MACCHI laem. =166-107 kr
1 aTomMHas eaMHULIA MacChl 3kBuBa-  931,5 MaB

JICHTHA

1 3IeKTPOHBO.TLT 15B=16-10" JIx
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Macca vacmuy

NICKTPOHA 9,110 kr = 5,5-10 a.e.m.

IPOTOHA 1,673-107" kr ~ 1,007 a.e.m.

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

Inomnocms

BOIBI 1000 kr/m’ ATOMUHUA 2700 xr/m’
JAPEBECHHBI 400 xr/m’ Keae3a 7800 kr/m’
(cocHa)

KEPOCHHA 800 kr/m’ pTyTH 13600 xr/m’
noacomHeyHoro 900 kr/m>

Macna

Yoenvnasa mennoemrkocme

BOJIbI 4.2.10% ox/(xr-K) AMOMHHHA 900 T/(xr-K)
maa 2,1:10° o/(xr-K) MC/TH 380 JLk/(kr-K)
JKEJIE3a 460 Ix/(xr-K) YyryHa 500 JIx/(kr-K)
CBHMHIA 130 Tx/(xr-K)

Yoensnasa mennoma

napoo6pa3oBaHus Boml  2,3-10 ¢ Jhw/kr

TIABJICHKSA CBUHIIA 2,510 Jox/xr

ILIABICHHA TbAA 3,3-10° i/xr

H OpMatbHble YCI08UAL

masiacune  10° ITa, Temmepatypa 0°C

Monapnrasa macca

a30Ta 28-107
aprosa 40-107°
BOJOPOJA 2107
BO3MyXa 29-107
resms 4-107°

KIr/MO.Tb
KI'/MO/ib
KI/MOJIb
KI/MO.1b
KI/MO0:15

KHCJI0poa
THTHSA
MoubacHa
HEOHA
YIJIEKHMCIIOTO
rasa

32.107%  Kr/monm

610 * xr/moss
96-10 *  xr/mMo.1B
20-10 3  xr/mMoan
44.107  xr/mous
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Bapmuanurt 1

Yacrs 1

IIpu evinonnenuu 3adanuii yacmu 1 6 oranke omeemos Ne 1 noo
HOMEPOM 6BINOAHAEMO20 6amMU 3adanun (A1-A25) nocmasbme
3HAK « X» 6 K1emoyiKe, HOoMep KOmopoii coomeemcmeyem Homepy
8bI0pAHHO20 6amMU omeema.

ABTOMOOHIB ABMKCTCS MO npaMoit yiune. Ha rpaduke npen-
CTaB:;I€Ha 3aBHCHMOCTb CKOPOCTH aBTOMOOIIS OT BPEMEHH.

—_———1a

-
40 I, ¢

Moayap yCKOpeHHS MaKCUMAIEH HAa HHTEPBAJIE BPEMCHH

1) or0mol10¢

2) orl0cao20c
3) or20cm030c¢
4) or30cmo40c

lapuk ABIOKETCS MO OKPYXKHOCTH PATUYCOM 7 CO CKOPOCTBIO
v. Kak U3MCHHTCS €ro LEHTPOCTPEMHTEILHOE YCKOPEHHUC,
€CJIM PaJiMyC OKPY>KHOCTH YBCJIHYUTD B 3 pa3a, OCTABUB CKO-
POCTH LIapHKa MpexHeH?

1) yscnuumTes B 3 pasza
2) yBeauuuTcs B 9 pas
3) ymeHsmuTCs B 3 pa3a
4) ymeHsmutcs B 9 paz
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TlepBonauanbHOE yATIHMHEHME NMpY>kuHBL paBHO Al. Kak m3me-
HUTCA NOTCHLHA/IbHAS JHCPIrysa NPY>XKUHbBL, €CJIU €€ Y IJIMHEHUC
cTanet BABO¢ Oonbie?

1) yBemruurcs B 2 paza
2) yBemuuurcs B 4 paza
3) yMeHsIIHTCA B 2 pasa
4) ymenbmuTCa B 4 pa3a

JBa Tena ABWXKYTCS MO B3aWMHO MMEPICHIUKYJISIPHBIM MEpe-

CCKAIOLIMMCS MPAMBIM, KaK OKA3aHO Ha pucyHke. Moay:ib
UMITyJbca MEpPBOTO Tena p; =8 Kr-M/c, a BTOpPOro Tela
P2 =6 xr-M/c. YUemy paBcH MOAy/p HMIIy/bCa TCa, 0Opaso-
BaBLIETOCH B Pe3ynbTaTe X aOCOMOTHO HEYNpyroro yaapa’

y

—

p,

O -
—>

P
1) 2xr M/ 2) 48xr-m/c  3) 10kr-m/c 4) 14 xr M/c

oo~
X
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Ipu uccneaoBanuy 3aBUCMMOCTH CHITBE TPEHHS! CKOJBXKEHHS
F;, cTanbHOrO 6pycka no ropu3oHTaIbHOMN MOBEPXHOCTH CTONA
OT Macce m Opycka monyuen rpaduk, IpeACTaBICHHbBIH Ha

‘pucynke. CormacHo rpaduKy, B 3TOM HCCICAOBAHUU KO3(-

duIMeHT TpeHuA NMPUOIN3UTENFHO PaBeH

A
Fop, H
0,50
0,25
0 02 04 06 m, xr
1) 0,10
2) 0.02
3) 1.00
4) 020

ABTOMOOHIB, ABUIasiCh MO TOPM3OHTAILHOM AOpPOre, COBEP-
AT MOBOPOT MO AYre OKPYKHOCTH. KakoB MUHMMAIBHBIH
paguyc 3TOH OKPY>KHOCTU MpH KO3(PGUUHUEHTE TPCHUS aBTO-
MOOWIbHBIX WHH O gopory 0.4 M CKOPOCTHM aBTOMOOWIS
10 m/c?

1) 25w 2) 50mM 3) 100 M 4) 250 M

3a 2 ¢ NpAMONMHHEIHOIO PABHOYCKOPEHHOTO IBIDKCHUS TEJO
npounio 20 M, YBETMUMB CBOIO CKOPOCTH B 3 paza. Onpeacnure
HAYQIbHYIO CKOPOCTB Te7a. ‘

1) Swmlc 2) 10m/c 3) 15 w/c 4) 30 m/c
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Ha pucyHke mokaszaH rpajuk mporecca, TPOBCACHHOrO Hax 1

MOJIEM HACaTBHOTO ra3a. Halinyre oTHomICHHUE TEMTEpaTyp Iy
1
A

p4 \ | ] [} !

| | i 1 3
e e o

i 1

2pof---- TS A R D

' | | I

1i i i i i
Pof---¥---4--—-- e

! 1 1 1 ]

{ 1 | i ]

| l | { ]

! ] ] 1 [}

-

0Oy 2V 3Vo 4Ve Vo V
1) 6 2) 5 3) 2,5 4) 15

Ha rpaduxc mokasana 3aBHCHMOCTDb JABJICHUS OT KOHLICH-
TpPaUMu J18 ABYX HACATbHBIX Fa30B MPH (GUKCHPOBAHHBIX

Temrieparypax. OTHOMICHUC TCMIICPATyp ﬂ 3THX ra30B PABHO

_ 1
) 1

2) 2

3) 0.5

4 2
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A10 | Kpucrammmueckoe sewie-

CTBO C MOMOINBIO Harpe-
BAaTENsl PABHOMEPHO HarpcBajy OT
0 mo wmomenra [f;. [lotom
Harpesarenb  BeIkmounmd. Ha
rpaduKke NPEACTABICHA 3aBUCU-
MOCTh TCMMEparypel I BemmecTBa
or BpeMcHH f. Kakoil y4acTok co-
OTBETCTBYCT NMPOLICCCY HArPCBaHKA BELIECTBA B XKHIKOM COCTOSHUM?

1) 5-6 2) 2-3 3) 3-4 4) 4-5

a3 B TeruioBoM aBuTaTere momy s KomuaecTso Ternors: 300 Jhx
1 cosepumi paboty 36 Jhk. Kak msmernnack BHyTpEHHSS SHEPTHA
raza’

1) ymcHpmunacs Ha 264 x
2) ymcHbinnIach Ha 336 [k
3} yeenmuumnacek Ha 264 JIx
4) yBeamumsace Ha 336 [k

A12 | HacaabHbiil ras cHauasa HarpeBaICs MPH MOCTOAHHOM JaB-
ACHHMM, IOTOM €T0 JABJICHHE YMEHBIIAIOCH HPH MOCTOSTHHOM
o0BpeMe, 3aTeM IpH MOCTOAHHOM Temrcparype oObem rasa
YMEHBHIWIICS 0 MEpPBOHAUATbHOro 3HaucHus. Kakoii u3 rpa-
(UKOB B KOODAWHATHBIX OCAX pP--V COOTBCTCTBYET 3THUM U3-
MEHEHHAM COCTOSHUS ra3a’

-, 2) p 3 p 4y »

N |4 (U [
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JlBa TOYEHHBIX ICKTPUMCCKHX 3apfia JCHCTBYIOT APYT Ha
apyra ¢ cumamu 9 MxH. Kakumu cranyT cuibl B3aumoacicT-

BUsA MEXAY HUMH, CCIIM, HE MCHSIA PACCTOSHUE MEXIY 3aps-
JaMy, YBETUHUTh MOAYJIb K&KI0r0 U3 HUX B 3 paza?

1) 1mxH

Al4

1) 1,5A

AlS

2) 3 mxH

3) 27 mxH

4) 81 mxH

[lo mpoBOAHMKY TEUET MOCTOSHHBIN SMCKTPHYCCKHI TOK. 3Ha-
YCHHE 3apsa, MPOLICAMIErO YCpe3 NMPOBOJHUK, BO3PACTACT C
TCYEHUCM BPEMEHH COTJIACHO rpadMKy, IPEACTABICHHOMY Ha

pucynke. Cuna Toka B IPOBOJHMKE PaBHA

q, K

6
4

2

d
'

o= — chbmmm -
: |
1

| i f ]
el LT CEY SEFTE P

R L) L L b

= R e T B

0 2 4 6
2) 4A

8
3) 6A

4) 24 A

C uCrnonas30BaHUEM OCHOBHOIO 3aKOHA JJICKTpoMar HUTHOM

HHAYKIMH (€

HWHA —

= __A_(I_)) MOXHO 0OBSCHHUTD
At

1) B3auMOZEHCTBHE IABYX MapajLICIbHBIX MPOBOJOB, [0
KOTODPBIM HJET TOK

2) OTKJIOHCHHE MArHMTHOH CTPEIKH, PACHOJIOXKEHHOH
BOIM3M [TPOBOJHNKA C TOKOM NMAapaIeIbHO EMY

3) BO3HMKHOBEHHME DBICKTPHYECCKOTO TOKa B 3aMKHYTOH
KaTylUKe IPH YBEIWYEHUU CHIBI TOKAa B JPYroM Ka-

TYLIKE, HAXOJAMEHCS PAAOM C HCH

4) BO3HMKHOBEHME CHJIbL, JCHCTBYIOLICH HA MPOBOJHUK C
TOKOM B MarHHUTHOM I10J1¢
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HanpsbkeHue Ha KneMmax KOHACHCATopa B KOJeOaTeI»HOM
KOHTYPE MEHSIETCS C TCYEHUEM BPEMEHH COrIacHO rpaduky
Ha pucyHke. Kakoe npeoOpasoBaHue 3HEPTHUM MPOUCXOAUT B
KOHType B npomeskyTke ot 2:107 ¢ g0 3-107 ¢?

U, B

Al6

PO
i
—Y
o
&
[¢]

.2j

RV PR o

1) oHeprus MarHUTHOrO MO KaTylIKH YMEHbLIACTCA OT
MaKCHMATbHOTO 3Ha4CHUs KOHAcHcaTopa Ao 0

2) 3HepPrus MarHATHOrO MOJIA KaryWIKH HpeoOpasyeTcs B
SHEPTHIO ICKTPUIECKOIO MO KOHIEHCATOpa

3) 3HeprHs SIEKTPHISCKOro MO KOHACHCATOPA yBEIMIH-
BaeTCA 0 MAKCHMAIBHOTO 3HAYCHHMSA

4) sHeprus 3NEKTPUUICCKOrO MO KOHAEHcaTopa mpeodpa~
3yeTCA B SHEPrUi0 MArHUTHOTO IOJIS KaTyIIKH

A17 | HapucyHke noxasaH X0/ CBETOBOTO JIy4a CKBO3b CTCKIIIHHYIO
NPU3MY, HAXOAAITYIOCS B BO3XYXE.

Ecnu touka O — neHTp OKPY>KHOCTH, TO MIOKA3ATENb MPEIOMIICHUL
CTEeKJ1a 77 ONPEAEIIETCS] OTHOIIEHNCM JSTHH OTPE3KOB

oD AB OB CD
D 0B Y b Yoo Y am
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Al8 | B uHepumanpHO#M CHCTEME OTCYETa CBET PacCHIpOCTPAHICTCA

B BaKyyMC CO CKOpPOCTBIO ¢. B HekoTopoii cucTteme oTcueTa ¢
OJIMHAKOBBIMH CKOPOCTSIMH U JBHXKYTCS HaBCTPEUy JBE CBE-
Tpecss komersl. CKOpOCTb CBETAa, WCHYILIEHHOTO ICpPBOI

KOMCTOMH, B CHCTCME OTCYCTA, CBA3AHHON C APYrod KOMCTOI,
paBHa

1) ¢ : 2) c+v 3) ¢c+2v 4) 2c+v

INapannenpHbiii My4OK MOHOXPOMATHHMCCKOTO CBETA IMAgacT

Ha MPEMATCTBHE C Y3KOH LIcIbIo. Ha skpane 3a npensTeTerCM,
KpOMe LIEHTPAIbHOH CBET/I0# Noaockl, Habmroaaercsa yepeao-
BAHUE CBETTBIX M TEMHbIX NOJI0C. JlaHHOE SBICHUE CBSI3aHO C

1) mnonspuzanucii ceera
2) nmudpaxuueii cera
3) Aucnepcueii ceeTa
4) npemoMICHHEM CBETa

JHeprus GoTOHA B MEPBOM NyuKe CBeTa B 2 pasa OoJibine 3Hep-

riuu (poToHa Bo BTopoM Iyuke. OTHOIIEHME JTHHBI 3;1EKTpOMar-

HMTHOH BOJTHBI B TIEPBOM ITYUKE CBETA K AJIHHE BOJIHEI BO BTO-
POM ITy4KC paBHO '

)1 )2 3) V2 4)%

162



MexXIy MCTOMHUKOM DPajMOAKTUBHOTO M3TYHYCHHA M ACTEKTO-

poM roMmelneH crIoi kaproHa TommuHOH 2 Mm. Kakoe vamywe-
HME MOXCT IPOWTH Yepe3 Hero?

1) TomBKO A
2)-Auy
3) Aup
4) Puy

B pe3yibTaTte CTONKHOBEHHMS Spa ypaHa C YacTHIEH Npo-

A22
W30LIIO AETICHHUE Spa ypaHa, OIMUCHIBAEMOE PeaKIueit
YZ+ 30 - $¥Kr+ ¥Ba+3)n+7y.
SAapo ypaHa CTONKHYJIOCE €
1) mnporoHOM
2) 3NEKTPOHOM
3) HeHUTpOHOM
4)  o-vacTuueit
A23 Oaun u3 cnocobos m3mMepeHua noctosiHHOM [lnanka ocHo-
BaH Ha OMNpPEAETICHUH MAKCHMAIbHONH KHHETHYECKOH SHEPI Ul
({OTOR;IEKTPOHOB C HMOMOINBIO M3MEPCHMS HANpPsDKEHUSA, 3a-
JepxuBaoIicro ux. B tabnuiue npeacTaBiIcHBI Pe3yJbTaThl
OJHOT'0 U3 NICPBHIX TAKUX OIBITOB.
3aaepxxusatomee Hanpsbkenue U , B 0,4 0,9
Yacrora ceera v , 10" I'y 5,5 6,9

IMocrosnuas Iliaska mo pe3ynbTaTaM 3TOro SKCIEPHMEHTA
paBHa

1) 6,610 * x-c
2) 5,7-10 ** Ix-c
3) 6,3-107 IIx-c
4) 6,0-107* Ibx-c
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Ha ¢ororpaduu npencrasneHbl ABa TEPMOMETpPA, HCIOJb-

A24 .
3yeMBI€ AJIS OTPEAE;ICHUS OTHOCHTEIBHON BIAXKHOCTH BO3LY-
Xa C MOMOINBI0 MCHXPOMCTPUYCCKOM TaOnuipl, B KOTOPOH
BJIAKHOCTb YKa3aHa B MPOLICHTAX.
Icuxpomerpuucckas Tabauna
t cyx. Tepm Pa3HOCTL OKa3aHM CyXOTO U BIaKHOTO TEPMOMETPOB
°C 0 1 2 3 4 5 6 7 8
15 100 | 90 80 71 61 52 44 36 27
16 100 90 81 71 62 54 45 37 30
17 100 | 90 81 72 64 55 47 39 32
18 100 | 91 82 73 64 56 48 41 34
19 100 | 91 82 74 65 58 50 43 35
20 100 91 83 74 66 59 51 44 37
21 100 91 83 75 67 60 52 46 39
22 . 100 92 83 76 68 6l 54 47 40
23 100 | 92 84 76 69 61 55 48 42
24 100 92 84 77 69 62 56 49 43
25 100 92 84 77 70 03 57 50 44
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KaxoBbl 6y, 1yT nokazaHus rpaporo TCpMOMCTpa MpH TO¥H ke TeMuepa-
TYpPC BO31YXa ¥ OTHOCHTCIILHON BIAKHOCTU 68%?7

1) 26°C 2) 22°C 3) 18°C 4) 16°C

YueHUK n3ydaeT 3akoH ApXuMeaa, U3MEHsAA B ONbITax 00beM
IOTPYIKEHHOTO B MUIKOCTE TEJA U MIOTHOCTD KUAKOCTH.

Kakyro mapy ombITOB OH HO:DKEH BHIOpaTh, 4ToObI OOHApY-
KUTh 3aBHUCHMOCTb APXHUMCIOBOH CHIBI OT o6BEMa morpy-
xenuoro tena? (Ha pucyHkax ykasaHa IUTOTHOCTB IKHAKO-
CTH.)

£

) 3) 4)

\;.2p’ e ’p e "

1)

® O | @
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Yacts 2

Omeemom k kadxcoomy u3 3adoanuii B1-B4 6yoem nexomopasn no-
ciedoéamenvrHocme YuPp. Imy nociredoeamenbHocmes HAOO 3a-
nucamb 6 6aank omeemos Ne | cnpasa om Homepa coomeemcm-
gyrouezo 3aoanun 6e3 npobenoe u Opy2ux CUMEON06, HAYUNAA C
nepeoii kiemouxu. Kaxcoyio yudpy numume ¢ omoenivHoli Kie-
mouKe 8 Coomeemcmenu C npueeoeHHbimu 6 baanke obpasyamu.

CBeToBOM NMy©0OK BBIXOAWT M3 CTEKIA B BO3AYX (CM. PHCYHOK).
YTo MpOHCXOAUT NMPH 3TOM C HACTOTOH INEKTPOMArHUTHBIX
koneGaHuit B CBETOBOI BOJIHE, CKOPOCTBIO MX PACHPOCTPAHE-
HUs, AMMHON BomHb? J{ns Kakaoil BCHMMMHBI OMpPEACTIHTE
COOTBETCTBYIOIIHI XapaKTep N3MCHCHUS:

a

LY
1) yBeauumnace

2) yMeHbIMIACDH
3) He U3MEeHWIIACH

JamimuTe B TaOMMLYy BEIOpaHHBIC LUGPE 11 KOKIOH (usH-
yeckoi BemauHbl. [{udpsl B 0TBETE MOTryT OBTOPATHCA.

YacroTa CkopocTh JinmHa BOJHH
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ITnockuit kKOHAEHCATOP OTKIIOYHIM OT HCTOYHHKA TOKA, a 3a-
TCM YBEIMYWIH PAcCTOSHHE MEXAY €ro IvacTuHaMu. Yro
HPOM3OAACT NPH 3TOM C 3apsJOM Ha 0OKIIaIkax KOHACHCATO-
pa, IEKTPOEMKOCTBIO KOHJECHCATOpPAa U HANPSDKCHHUEM HA €ro
obknaakax? Kpaesbimu addextamu mpeHeOpeub, cuMTas mia-
CTHHBI KOHJAeHcaTopa OeckoHeYHO OonbmumH. Jludnexrpude-
CKas MPOHHLIAEMOCTh BO3AYXA MPHHSATE PABHOM 1.

Jlns Kakao¥M BEAMMMHBI ONPEJCIIUTE COOTBETCTBYIOINHMIL Xa-
PaKTep U3MEHCHHUA:

1)  yseanuwmrcs

2) yMEHbUIUTCH

3} He U3MEHHTCA

3anumuTe B TabMHLY BHIOpaHHBIE H(PH! 11 KaKA0H PusH-
ycckoi BemauHbL. L{ugps! B 0TBCTE MOTYT NOBTOPATHCS.

3apan INCKTPOEMKOCTD Hanpsoxenue
KOHAEHCATOpa Ha oOKJIaaKax

Teno Gpocumu ¢ Gamkona BepTHKaneHo Beepx. Cuctema OT-
cyera cBsa3aHa ¢ noscpxHocThio 3emiu, ock OX HampasncHa
BEPTHKAJIBHO BBEPX. YCTAHOBUTE COOTBETCTBHE Mexay ¢u-
3HYECKHMH BETHMHUHAMM H XapaKTepOM MX H3MEHEHHUS B XOAC
TNOJIET TENA A0 NMOBEPXHOCTH 3EMJIH.

K xaxgoit nozmmu nepsoro cronfua noabepuTe COOTBCTCT-
BYIOIIYIO MO3HLIMIO BTOPOrO M 3alUIOUTEe B Tabiuuy BbIOpaH-
HbI€ 1H(PHI 10 COOTBCTCTBYIOIUMY OyYKBaMU.

R W3MEHEHWE ®U3UYECKON |

iCDI/ISI/I‘IECKAH BEJIMYNHA BEJIAUMHLI ':

E A. mpocKUMs BEKTOpa CKOPOCTH 1) nocTosiHHO BO3pacTacT

b. mpoexuus BeKTopa YCKOPEHUst | 2) NOCTOSIHHO YObIBAaeT
3) ocTacTcs HEU3MCHHOM ;
4) cHayana BO3pacTacT, 3aTCM |
yObIBaeT
A b
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Y cTaHoBUTE COOTBETCTBHC MCXKIAY MNpolccCaMu B NACATbHOM

raze ¥ opMyIaMi, KOTOPHIMU OHM omnuckiBaroTca (N — uuc-
70 4acThy, p — gaBlicHue, V — o6veM, T — abcomoTHat TeM-
neparypa, (J — KomuuecTBO TeIIoTH.) K kaxgoil mosuuum
MepBoro Cronbua noaGepUTe COOTBETCTBYIOMIYIO IO3HLIMIO
BTOPOTO M 3amumure B Tabauiy BhIOpaHHBIE HHOPHL 0] CO-
OTBETCTBYIOMUMHU OyKBaMH.

[TPOLIECCDI ®OPMY JIBI
p _ -
A) H3zobapusiii mporiece D F = const
mpu N = const
B) WMsorepmuueckuii npouecc 14
mpu N = const 2) ro const
3)  pV =const
4) 0=0
A B

He 3a6y0bme nepenecmu ece omeemut 6 6nanxk omeemos o 1 |
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Yacrs 3

3aoanus C1-C6 npedcmaeansiom cotoii 3a0avu, nonnoe peuienue
Komopsix neobxooumo 3anucams 6 61anke omeemos Ne 2. Pexo-
MeHOyemcs nposecmu npeosapumenbHoe peuieHue Ha YepHosU-
xe. Ilpu ogpopmnenuu pewenus 8 b6nanxe omeemos N 2 zanu-
wume cnauana nomep 3aoanus (Cl u m.0.), a 3amem pewenue
coomeemcmeyrouieli 3a0avu.

LeMb, COCTOAINAs M3 TalbBAHUYECKOTO
aneMcHTa, peocrara, Tpancdopmaropa,
aMmepMeTpa H BOJbTMCTpa. B Hauans-
HbIH MOMEHT BPEMEHH IOJI3YHOK PEo- 00000¢ Q
CTaTta YCTAHOBJICH NOCEPEAHHE WU He- el

noasikeH. OMMpasch HA 3aKOHBI JJIEK-

TPOAMHAMMKH, OOBACHHMTE, Kak OyayT

U3MCHATbCA IIOKA3aHus MpuGoOpoB B

TIpolIecCe NCPEMELIEHHs MTOI3YHKA Peo-

crata BieBo. DJC caMOMBIyKLHM NpeHeOpedh O CPABHEHHIO C &

C1 |Ha pucynke mpuBejeHa 3neKTPUYCCKAs
€,| ¥V !

C2 [CHapsg Maccoii 4 kr, netsmuii co ckopoctsio 400 m/c, pa3peiBacTes
Ha JB€ PaBHBIC YACTH, OAHA M3 KOTOPBIX JICTUT B HANPABICHUM [BH-
XKEHHUS CHapsJa, a Apyrasg — B MPOTUBONOJIOXKHYIO CTOpOoHY. B MoMeHT
pa3pbiBa CyMMapHas KHHETHYCCKAsl SHEPTHs OCKOJIKOB YBEIHMIHIIACH
Ha BeamuuHy AFK. CkopocTb OCKONIKA, JETAINETO [0 HAMPaBICHHIO

ABIDKEHHS cHapsina, pasHa 900 m/c. Haiinure AE.

C3 |lazonenponumaemas 000m04YKa BO3AYIIHOTO IHApa HMMEET Maccy
400 xr. Ilap zanomHen remuem. OH MOXKET yAEpXKHUBaTh IPy3 Maccoii
225 xr B BO3AyXE Ha BBICOTE, TAC TeMmmeparypa Bosxyxa 17°C,
a nasnenuc 10° ITa. Kaxosa macca remus B o6omouke mapa? O60m04-
Ka IIapa HE OKa3bIBaCT CONPOTHBIICHMSA H3MEHCHHIO oObeMa Iuapa,
06BeM rpy3a npeHeOpeKuMO Maj o CPaBHEHHIO C 00bEMOM IHapa.
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[lo rnagxol ropHU3OHTAILHOH HAIpaBIAOWCH ATHHBL 2/ CKONB3UT
OyCHHKA ¢ MOJOKUTENbHBIM 3apsanoM () > 0 u maccoi m. Ha xonuax
HApaB.IOMECH HAXOAATCA MOJIOKMUTCAbHBIE 3apsaabl g >0 (cMm.
pucyHok). bycuHka coBepmaer manbie xoneOaHMA OTHOCHTCIBHO
MOJIOXKEHHS] PABHOBECHS, MIEPHO/ KOTOPHIX paBeH 7.

+g +Q, m +q

Yemy OyacT paBeH niepuo KoneOaHuid OyCHHKH, €CITM €€ 3apsij
YBCAMYMTS B 2 pasza?

B HICATbHOM KOJICOAaTeIbHOM KOHTYPE aMILIMTYJa KoneOaHHH CHIIbI
TOKA B KaTYMKE UHAYKTUBHOCTH [, =5 MA, a amrmmryga Hampspke-
HuA Ha koHgeHcarope [/ = 2,0 B. B MomcHT BpeMeH# ¢ HanpsbKEHHE

m

Ha KoHjeHcaTope pasHo 1,2 B. Haiigure cuty Toka B KaTyIIKe B 3TOT
MOMEHT.

KpacHas rpannna doroapdexra ans sewecrBa doTokaroaa
Ao =290 nm. [Ipu 0OnyueHHN KaToza CBETOM C AJIMHOM BOMHB A o-
TOTOK TMPCKPAINACTCA NMPH HANpPMHKEHUH MCXKIY aHOAOM M KaTOAOM
U= 1,9 B. Onpeaenure ATUHy BOJHHI A.
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OTtBeThI H pelieHHs Kk BapHaHTYy 1

Yacts 1
Ne 3apanusn OTteer Ne 3aanus Oreer
Al 2 Al6 4
A2 3 Al7 4
A3 2 AlS 1
Ad 3 Al9 2
A5 1 A20 4
A6 1 A21 4
A7 1 A22 3
AS8 1 A23 2
A9 2 A24 3
Al10 3 A25 2
All 3
Al2 - 4
Al3 4
Al4 1
Al5 3

Yacrs 2
Ne 3aganus Oteer
B1 311
B2 321
B3 23
B4 : 23
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Yacre 3

Ha pucyHkc mpuBEAEHA 3IMCKTPHYCCKAA
LeNb, COCTOANAA M3 IabBAHMIECKOTO 1e-

MEHTa, peoctara, TpanchopmaTopa, ammnep-
METpa ¥ BONbTMETPA. B HavanbHbIi MOMCHT
BPEMEHUM TNO.I3YHOK PEOCTaTa YCTAHOBICH
nocepeautHe u HenoapwkeH. Omupascs Ha
3aKOHBI 3ICKTPOAMHAMHUKH, OOBACHUTE, Kak
OyayT M3MEHATBCA MOKa3aHHA MPHOOPOB B
MPOLIECCE MEPEMEIIESHHU TIOI3YHKa peocrara -
BicBo. IAC caMOMHIyKIHK MpeHeOpedb MO CPABHEHUIO ¢ & .

O1Ber:

O6pascr BO3MO>KHOTO PEeHICHHMS

1. Bo Bpemsa mepeMemICHHs ABHKKA BJICBO PEOCTaTa NOKa3aHUA
amnepmerpa OyIyT IUIAaBHO YBEJIHMHMHMBATBCI, a BOJBTMETDP OyAET
PETHCTPUPOBATh HANMPSOHKEHHWE HA KOHIAX BTOPUYHON OOMOTKH.
Ilpumcuanue: Jing noaHoro oreeta He TpeOyeTcs oOBsCHCHUS 1O~
Ka3aHui MpuOOpoB B KpaifHeM :IeBoM no:toxkeHuu. (Korjga aBuxok
IPUAET B KPAHHCC JICBOC MOJIOKCHHE M JBIDKCHUE €r0 IPEKPATHT-
cst, avriepMeTp OyAeT OKa3biBaTh MIOCTOSHHYIO CHJTY TOKA B LCTIH,
a HanpsHKEHUE, H3MEPACMOE BOJILTMETPOM, OKaXKCTCA PABHBIM HY-
JI10). _

2. Ilpu nepeMmelmeHuM NOJ3YHKA BJIEBO COIPOTUBICHUE LICIH
YMEHBIIAETCA, a CUJIAa TOKA YBEIUYMBACTCA B COOTBETCTBHM C 33KO-

oM Oma aJIs TIONHOM uenu [ — R€ , Tac R — comportusneHue
+r

BHEIIHCH LEIU.

3. UsMmcHeHMe TOKa, TEKYLIETO IO NEPBMYHON OOMOTKE TpaHC-
(popMaropa, BHI3BIBACT M3MCHCHHE WHAYKIMH MArHUTHOTO IOJIS,
C034aBa€MOr0 3TOU OOMOTKO¥. ITO NMPUBOAHT K M3MCHCHHIO Mar-
HUTHOTO MOTOKA Y€PE3 BTOPUYHYEO 0OMOTKY TpaHcdopMarTopa.

4. B cooTseTcTBHMHM C 3akOHOM MHAykuuu dapanes BO3HUKacT

AD

AAC vuaykupn & 4y = — A BO BTOPMYHON OOMOTKE, a Cneso-
!
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BaTe/ibHO, HanpsbkeHUC U Ha CC KOHLAX, PErHCTPHPYEMOE BOIBT-

METPOM.

KpuTtepHH OLleHKH BbINIOJIHEHHS 321aHHS

Bamtm

[IpuBeaeHO MOTHOE MPABHIIBHOE PELICHHE, BKIIOYAIOMICE
MPaBHJIbHBIH OTBCT (B JJAHHOM CITY4ae — U3IMeHeHue nokasa-
Huti npubopos, n.1), n nonHoe BepHOE OOBACHEHHE (B AaH-
HOM C.Iy4ae — 7. 2—4) ¢ ykazaHueM HaOmoacMBbIX ABICHHH U
3aKOHOB (B JAHHOM CJy4ac — 3€KMPOMAZHUMHAAL UHOYKYUA,
3axoH unoykyuu Papaodes, 3axorn Oma Ons NOAHOU Yenu).

3

ITpuBeacHO pelueHYe U JaH BEPHBIA OTBET, HO HMEETCS
OJHH U3 CIACAYIOUHX HEAOCTATKOB!
— B ob6pacHeHnn cogepKaTes MUIlb O0INKE pacCyKACHUA
6e3 MPUBA3KK K KOHKPCTHOHM CHTYaLMU 334U, XOTS yKa-
3aHbI BCC HEOOXO0ANMBIC DU3NUECKHE ABJICHHUA U 3aKOHBI.
15151
- PaccykaeHus, PUBOASLIME K OTBETY, IPEACTAB/ICHBI HE
B I0.THOM 00BCME HITH B HUX COAEPIKATCS JIOTMYESCKHE He-
J0YETHI.
UM
— VkasaHbl HC BCC (PM3HUCCKHC SBICHUA M 3aKOHBI, HEOD-
XOAUMBIC AJIsl OJHOTO MPABU/IbHOTO PCIICHMS.

Ilpeacras:ieHbl 3aMKMCH, COOTBETCTBYIOLIHE OJHOMY U3
CIIEIYIOLOHX CTY4acB:
— INpuBeaeHbI paccy»kACHHUS € YKa3aHUCM Ha (pusnyeckue
ﬂBJ’leHH}I H 3aAKOHBI, HO JAH HeBCprIﬁ WX HENOIHBIHI OT-
BET.

150)1%1
— [puBcaeHsl paccy>kACHHA ¢ YKasaHuCM Ha (usuueckue
SIBJICHKA U 3aKOHbI, HO OTBCT HC JaH.

W
- IIpeacraB;ieH TONBKO MpaBWIbHBIA OTBET O6¢3 0OOCHOBA-
HHUH.

Bce c1yuau peimeHns, KOTOpHIE HE COOTBETCTBYIOT BhIINE-
VKa3aHHbIM KPHUTEPHAM BBICTABICHUS oueHok B 1,2, 3
Dara.

173




Cnapﬂzx Maccoii 4 kr, acTsimuii co ckopoctbio 400 M/c, paspeiBaeTCAa
Ha JABC PABHBIC YaCcTH, OAHA K3 KOTOPBIX JICTUT B HANPABICHUHU JABH-
JKEHMA CHApAJa, a Apyras — B IPOTHUBOIIOI0KHYIO CTOPOHY. B MoMeHT
pa3peiBa CyMMapHas KUHETHUECKAs SHEPIUsl OCKOIKOB YBEIMYMIACH

Ha BeimunHy AE. CKOpPOCTH OCKONKa, NETSAIIETO IO HATPABICHUIO
JBIDKEHUs CHapsaa, pasaa 900 m/c. Haiiaure AE.

Ozger: 0,5 M]Tx.

O6pa3en BO3MOXKHOTO pemIeHHS
Bseaem o6o3HaueHus:
2m — Macca CHapsAa 10 B3PHIBA,
Us — MOZYJb CKOPOCTH CHapsa IO B3PHIBA;
V) — MOZY:1b CKOPOCTH OCKOJKa, IETSIIETO BICPCA,
Uy = MOZY /b CKOPOCTH OCKOJIKA, JICTALIETO Ha3a.,
Cucrema ypaBHEHHIA U1 pEIICHUS 331a4H:

2m - vy = mu; —mv, - 3aKOH COXPaHEHMS HMITYJIbCa;

V2 . muf mo?
2m =y + A = > - 3aKOH COXPaHEHMs SHEpIuu.
Bripazum v, U3 NIEPBOTO YPaBHEHUS: ;= Uy — 2 Uy ¥ MOJACTABHM BO
AE
Bropoc ypastenue. Moxyunm: v —2v,0, + 0 ——== 0.
m
2
Orcronia cemyer: AE =m(v;—vy)" .
Otser AE = 0,5 MJIx.
Kpurepun onieHku BEIIIOTHEHUS 3a0aHUSA Bannsl
IpuBeneHO MOMHOE MPABUIBHOE PEIICHUE, BKITIOUAIOLIEEe 3

CICAYIOIIHC 3TICMCHTHI

1) BepHO 3armcansl GopMy.isl, BRpaskalomue (GHU3MICCKHE
3aKOHBI, MPHMMEHEHHE KOTOPBIX HEOOXOAUMO JJIA PCIICHHUS
3aa44 BbIOPaHHBIM C1IOCOOOM (B JAHHOM PCHICHHM — 3d-
KOHblL COXPAneHUs IHEPSUU U UMNYIbCA),

2) npoBeJeHBI HEOOXOAUMBIE MaTEMaTHHECKE ITpcodpaso-
BaHUA U paCuCThl, MPUBOIASIIUC K IMPABUIBHOMY UUCJIOBOMY
OTBETY, U NPCACTaBiICH oTBCT. I1pu 5TOM jJ0mycKaeTcs pe-
meHue "1mo yactaM" (¢ MpOMeKYTOUHBIMU BEIYUCIIEHHAMH).
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[Tpcacraenennoe pewmenune coaepykuT n.l1 momHoro peme-
HMA, HO ¥ MMEET OJIMH U3 CIEAYIOMHX HEAOCTATKOB:
- B HeoOxoauMbIX MaTreMaTW4yeckux mpeoOpa3soBaHHsAX
WITH BBIYHCIICHUIX JOMYyIIEHA OluoKa.

505151
— HeobxonuMele MaTeMaTHyeckue mpeobpa3oBaHHS U Bbi-
YHCICHUS JIOTHYEGCKHA BEPHBI, HC COACPXKAT OIHUOOK, HO HE
3aKOHYEHBI.

150151 _
— He npeacras:iensl npeoOpa3oBanys, NPUBOASIIHE K OT-
BCTY, HO 3alMCaH MPaBWIbHBIA YHUCIOBOH OTBET WU OTBET
B o0mieM BuE.

nim
— Pemenne comepxut omnbky B HEOOXOAMMBIX MaTeMa-
THYECKUX MPeoOPa30OBAHIAX H HE JOBCACHO A0 HHCIOBOTO
OTBETA.

[TpeacraBneHbl 3almMCH, COOTBETCTBYIOINME OJHOMY U3
CICAYIOLIUX CITY4acB:

— [IpeacTaBneHs TOMBKO MOTOXKEHNS 1 GOPMyYIbI, BHIPa-
arouye Pr3HIecKHe 3aKOHBI, IPUMCHCHHUE KOTOPBIX He-
00xoauMo Ui peleHus 3aaa4m, 0e3 xaxux-mbo npeob-
Pa30BaHuM ¢ MX HCIO/Ib30BAHHEM, HANIPABICHHBIX HA Pe-
HICHHE 33Ja4H, 1 OTBETA.

15015
— B pemennu orcyrctByer O[THA 13 ncxoansix ¢gopmy,
HeoOX01uMas /1 peIieHHs 3a1a4uu (WK YTBEPHIEHUE,
JeXalnee B OCHOBE PELIEHHsT), HO MPHUCYTCTBYIOT JIOTHYE-
CKM BCPHBIE MPEOOPA3OBaHUs C UMEIOMUMICS dopMyIa-
MM, HATIPABJICHHBIC HA PELICHME 3a1a%H.

NI
— B OJTHOM u3 ucxombix opMy.1, HEOGXOAMMBIX A1
peueHus 3a1a4H (WM yTBEP>KACHHH, JI€)KaIIEM B OCHOBC
pelIeHuUs), AOMyEHa OIMOKa, HO NPUCYTCTBYIOT JIOTHYE-
CKH BCPHBIE Npeobpa3oBaHMs C UMEIOMMUMHUCS popMya-
MM, HAIPABJICHHBIC HA PELICHUE 3a1a4M.

Bce cmyuan petneHms, KOTOPBIC HC COOTBETCTBYIOT BBIIIIE-
YKa3aHHBIM KPHTCPHSAM BbICTABJICHHA OLCHOK B 1, 2, 3
Ganna.
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Fasouenponnuacmaﬂ 000/I04Ka BO3AYLIHOrQ IHapa HMEET MacCy
400 xr. [lap 3anomucH requeM. OH MOXKET yASPKHABATh TPy3 Maccoi
225 xr B BO3AYXE HA BBICOTE, AC Temmneparypa Bo3ayxa 17°C, a gas-
nenme  10° IMa. Kakopa macca renus B oGosrouke mapa? OGomouxa
mapa HC OKA3KIBAET COMPOTHBICHHS U3MCHCHMIO 00beMa mapa, o00b-
€M Ipy3a OPeHEOPEKUMO MAJT IO CPABHEHHIO ¢ 0OOBEMOM Mmapa.

Orser: m, = 100 kr.

O6pazen] BO3MOXKHOIO PCLICHUS
IHap ¢ rpy3oM yJICp:KHBAcTCsl B pABHOBCCUH HPH YCJIOBHU, UTO
CyMMa CHJI, AeHCTBYIOUIUX HA HETO, paBHA HYJIIO!
(M+m)g+m.g—m,g=0,rae M u m— macce 06070TKH

Imapa ¥ rpysa, m; —mMaccarenus, a F = m,g — cuna Apxumena,
Jciicteyrommas Ha map. Y3 ycmoBus paBHOBCCHS CIICIYET:
M+m=m,—m,.

Jasnewnve renus p u ero Temneparypa 7 paBHbI JaBICHHIO U TEM-
neparype oxpyxaroiiero sosayxa. CieaosartesbHO, COTIACHO
ypasaeHuio Kaneiipona-Mengeneesa,

pV="rRT =T RT,

B Mg
rae W, — MOJLIPHAs Macca I'elind,
s — CPEIESAA MOIAPHAA Macca Bo3ayxa, ¥ — oObeM mapa.

Otcrona: m, =mrb; my — M. = m; h -1). M+ m=m,

Kr Hr

2 _1)=625m.
4

Crncposarensro, m,= M ™M Orser: m, = 100 kr.
6.25

Kpurepuy oneHKH BBHINOTHEHNA 33 aHHSA Bazner

HpHBej.'(eHO IO, THOEC MPaBMIbHOE PECUICHUE, BKITIOYAKOLICC 3
CIICAYIOMHUC JICMCHTHI:

1) BepHo 3anmcaHbl GOPMYIIbI, BHIPRKAIOIIUC PUHICCKHC
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3aKOHBI, IPHUMCHCHHE KOTOPBIX HEo0X0AMMO A1 peLc-

HUA 331244 BHIOPAHHBIM CIIOCOOOM (B JAaHHOM PEIICHHIH
— ycnoeue pagrogecus mena, 3akon Apxumeoa u ypaere-
Hue Menoeneega-Knanetiponay,

2) npoBeaeHbl HCOOXOUMBIE MaTEMATHIECKHE ITPeoOpa-
30BaHMA M PACcHCThl, MPUBOAALING K MPABIITBHOMY HHCIIO-
BOMY OTBETY, H TIpEACTaBJICH oTBET. IIpy 3TOM nomycka-
€TCA pelIeHHE "'fo YacTaM" (C MPOMEKYTOYHBIMH BBIYHC-

JICHUAMH).

[Npcacrasnennoe pemeHne COASPMKMT I1.1 MmomHOro peme-

HUS, HO ¥l UIMEET OIUH M3 CIICAYVIOIUX HEJOCTATKOB:
— B Heo6XOAMMBIX MATEMATHUCCKMX NPEOOpa3oBaHMIX
KM BEIMHCICHHIX JOMYLICHA OmubKa.

1%0)151
— Heo6xoaumele Matematuueckue npeoOpa3oBaHHA H
BBIYMCIICHHS JIOTHMECKH BEPHBL, HE COACPXKAT OMMOOK, HO
HE 3aKOHYCHH.

50]1%1
— He npeacrasnens npeoOpasoBanus, MPUBOAIIIHE K OT-
BETY, HO 3arycaH MPaBUJIbHbIA YUCIOBON OTBET WM OT-
BET B 00LIECM BHJIC.

W
— Pemenue cogepyxmt omubky B HEOOXOAMMBIX MaTCMa-
THUYECKHUX NMPeoOpa30BaHMSIX U HE JOBCACHO A0 YHCIOBO-
ro OTBETA.

[lpeacTaBneHsl 3amMCH, COOTBETCTBYIOUIME OIHOMY M3
CIEAYIOIIMX CITyYaeB:

— [IpeacraBieHs! TONLKO NONOXKEHUA H POPMYIIHI, BEIpa-
aromue GHU3NIeCKUe 3aKOHBI, IPIMCHEHUE KOTOPBIX He-

00Xx0aMMo A1 pemeHus 3a4a4n, 6e3 Kakux-1udo npeod-
Pa30BaHMIi ¢ MX UCITONB30BAHUEM, HANIPABIECHHMIX Ha pe-

IIEHHUE 3a0a4H, M OTBETA.
WIH
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— B pemennu orcyrereyer OJJHA u3 ucxoausix ¢opmyan,
HeoOxompvas Ui pemeHus 3aaauu (WM yTBEPIKICHHE,
JIEXAINEES B OCHOBE PCUICHHMA), HO MPUCYTCTBYIOT JIOTHYC-
CKHM BEpHbIe NpcoOpa3oBaHus C MMEIOLIMMHUCS (OopMyIa-

MH, HalIPaBJICHHbIE HA PCIICHUC 3aJa49H.
Wim

— B OJTHOH u3 ncxoamsix opMy, HeoGXOIUMBIX ISt
pelneHus 3a8a9n (MM YTBEPXKACHHH, JIEKALEM B OCHOBC
pelneHus), JOmymeHa omubka, HO PUCYTCTBYIOT JIOTH-
YCCKM BEPHBIE MPE0Opa30BaHus ¢ MMEIOIMUMUCH (HOpMY-

JIaMH, HAITpaBJICHHBIC Ha PCLICHUC 3aa'U,

Bce cayvau pemcHus, KOTOpPEIE HE COOTBETCTBYIOT BhILIE-
VKa3aHHbIM KPUTCPUSIM BBICTABJICHUS ONICHOK B 1, 2, 3
Gasna.
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Ho IJIAJKOM FOPH30OHTAILHOMN HANPAaBIAOLIEH ATHUHBI 2/ CKOIB3HUT
OycuHKa ¢ mosnoxurenbHbIM 3apsaoM O > 0 i maccoit m. Ha xoxuax
HaMNpaBJAIOMEHN HAXOAATCA NONOKUTCIBHEIE 3apsaasl ¢ > (O (cM.
prcyHOK). BycrHka coBepmaeT Manbie KOneOaHus OTHOCUTEIBHO
HOJIOXKCHUS PABHOBECHS, IEPUOX KOTOPHIX paBeH 7.

® @ @

+q +Q’ m +q

Yemy Oyact paseH nepuo kojeOaHmnii OyCHHKH, €CITH €€ 3apan
YBEMYMTH B 2 pa3za?

O1Bert: 1, = i

V2

O6pasen; BO3MOMXHOTO PELICHHUS

Ipy HeGOMPIIOM CMEIIEHUY X —/ 0 X l
(le < [) BycHHKM OT NOIOXKEHUS @ —8— -@—
'q +Q,m tq

paBHOBECHA Ha

HEC ﬂCﬁCTByCT BO3Bpalaromas Cujiia.

2 2
poop 92 40 _, o U=x) —(+x)
et (-x) 70 ((+x) (1-%)
B 4lx k4qu7

90 2 2 ® T3
(I+x)" (1-x) !
MPONIOPLHOHANBHAS CMEIICHUIO X. Y CKOpeHHE OYCHHKH, B COOTBET-

CTBUH €O BTOpbIM 3akoHOM HbtoroHa, g = —k 4q_3 x » iponop-
/

IHTHOHAJIbHO CMCINCHHIO.

Ipu Takoii 3aBUCHMOCTH YCKOPCHUS OT CMEIIEHUI OYCHHKA CO-
BEPLIACT FApPMOHUYECKHE K01e0aHus, ICPHO/] KOTOPHIX |

T = |3 . Tlpu yBemmueHun 3apsaa OyCHHKU Q, =20 uepn-
VkgQ
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o1 konebanuit ymenpmures: 11 _ [€ _ 1 . Otser: T _ I

T \O, V2

V2

KpuTtepun olICHUBAHNSA BHITIOJHCHUS 3a0aHKS

bamnm

IpuscaeHo nonHOC NpaBHIILHOE PEIIEHHE, BKITIOYAIOIIEE
CNERYIOLTHE DJIEMEHTHI:

1) npaBunbHO 3anucans! GOPMYJIbl, BEIpakaroliye Gpusu-
4YCCKHC 3aKOHBI, IPUMCHEHUE KOTOPBIX HEOOXOAMMO AMA
pemIcHKA 3313491 BRIOpPAaHHBIM CcriocoboM (B JAaHHOM pe-
wenuM — 3axon Kynona, emopoi 3axon Hetomona, 63au-
MOC8513b YUKIUYECKOU YACmOombl U nepuood Konedawuil,
C643b YCKOPEHUS CO CMEUeHUEM 8 2APMOHUYECKUX KOTle-
b6anusix);

2) nmpoBeJeHbI HEOOXOUMBIE MAaTEMATHHCCKUC Mpeodpa-
30BaHUA U PACUETHL, IPUBOAAIONE K IPABUIbHOMY YHCIIO-
BOMY OTBCTY, M IPCACTABJICH OTBET; MPH ITOM AOITyCKa-
€TCA PELICHHE «II0 YacTsIM» (C IPOMEKY TOYHBIMH BBIYHC-
JCHHAMH).

3

IlpeacrapneHHoOE pelicHUE COACPKUT 1.1 nonHoro peine-
HHS, HO ¥ HIMCCT OJIMH U3 CJICIYIOIIMX HCJIOCTATKOB:
— B HeoOXOOMMBIX MaTeMaTHUECKHX MPeoOpa3oBaHUIX
JONYINEHa OIHOKa.
150141
— HeoOxonnmrbie Matemaruueckue npcobpa3oBaHus J10-
rHYECKH BEPHBI, HE COACPKAT OLIMOOK, HO HE 3AKOHUCHDI.
WM
— He npeacTasiens: npeoOpazoBanus, MPUBOAAIIUE K OT-
BETY, HO 3aITHCAH NMPABWIBHbII OTBET B 0OLIEM BUJE.
170141
— Pewenue copeprxut omubky B HCOOXOAMMBIX MaTeMa-
THYECKHX NMPeoOpa3oBaHMIX M HC JOBCACHO 10 OTBETA.

IpeacraB:ieHsl 3amMUCH, COOTBETCTBYIOLIME OJHOMY U3
CICAYIOMIHX CTy4acB:

- [IpcacTaBaeHBI TOILKO MOIOXCHHUS H GOPMY.IbI, BbIpa-
Karomue PU3NIeCKUe 3aKOHbL, NPUMCHEHHE KOTOPLIX HE-
obxoauMo Ans pemeHus 3aga4un, 6e3 kakux-nubo mpeod-
pazosamdﬁ C UX HUCNO.1b30BAHHCM, HaHpaBJ'leHHbIX Ha pe-
LICHUE 33a4M, ¥ OTBETA.
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1515 _
— B pemenuu orcyrerByer OJIHA u3 nexogusix gopmy.,
HeoOxoauMas Ui pelneHus 3a4a49M (WM YTBEPXKACHHE,
JIeXKAEE B OCHOBE PEMIECHUs ), HO IIPUCYTCTBYIOT JIOTHYE-
CKM BEpHbIE peoOpa3oBaHus ¢ UMelomuMucs dopMyna-
MM, HAIIPABIEHHBIC HA PEINCHUC 331a9H.

150)151
— B OJHOMH u3 ncxoausix GopMy .1, HEOGXOAUMBIX LA
pereHus 3a5a49H (MM YTBEP KACHHUH, JIC)KAINEM B OCHOBE
peleHus), JOMyEeHa OmuOKa, HO PUCYTCTBYIOT JIOTH-
YECKHU BEPHBIE NMPEeOOPA30OBAHUS C UMCIOITHUMUCS GopMy-
J1aMH, HAITPABJICHHBIEC HA PCLICHUE 3aJa4H.

Bce cryuau pemeHus, KOTOphe HE COOTBETCTBYIOT BHILIE-
YKa3aHHbIM KPHTEPHUSM BBICTABJCHHS OLCHOK B 1,2, 3
Oanaa.
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C5 |B uaecaapHoM koneOATCIBHOM KOHTYPE AMIUINTY A KOICOAHHI CHITBI
TOKa B KaTYIIKE HHAYKTUBHOCTH I, = 5 MA, a aMILTHTY 12 HanpsDKe-
HUs Ha KOoHAcHcaTope ;7 - 2,0 B. B MoMeHT BpeMeHH ¢ HANPsBKEHUE
m

Ha kOHJeHcarope paBHO 1,2 B. Haiigure cuiry Toka B Karymike B 3TOT
MOMCHT.

Oxeer: 1 =4,0 MA.

O6paszen BO3MOXKHOTO PELICHHS

B yaea;bHOM KOHTYPE COXpPAaHSETCs JHCPrus KONeOaHui:
2 2 2
CU”’zLI_m Wi CU2+L12=LI'".
2 2 2 2 2

Iy

W3 paBeHcTB cneayet: [ 2 :Ii_QUZ an C_ 2
L Uy
m

I =
B pesymbrare momysaem: j_j  []_ _U; .OtBer: 1 =4,0 MA.

m

Kputepun OLICHKH BHITIOJHCHHS 3aJaHUA Basuibt

[NpuBeaCHO MOJHOE MPABILTPHOE PEMIEHHE, BKIIOYAIOIICE 3
CJACAYIOIIUE 3IEMEHTHI:

— BEPHO 3armcaHbl GopMyIs!, Bhipakaroume ¢usmieckue
3aKOHbI, IPUMEHEHHE KOTOPBIX HEQOXOANMO /sl PCUICHHS
3aJa4uM BLIOpaHHBIM CIOCOOOM (B JAHHOM PELICHUH — 3a-
KOH COXPAHEHUS IHEPSUU, POPMYbl 0N pACHEMA IHePUn
2NEKMPUYECKO20 NONS 3APAHCEHHO20 KOHOEHCAmopa u
IHEPZUU MAZHUMHOZO0 MO KAMYWKYU C MOKOM),

~ HPOBEJEHE HEOOXOAMMBIE MaTEMaTHUCCKHE Npcobpaso-
BAHHS H PACUETBI, MPUBOAAIIMC K MPABHILHOMY YHCIIOBO-
My OTBETY, M npezcrasncH otser. [Ipu sToM gomyckacres
pewenne "o yacTaM" (C MPOMEXKYTOUHBIMU BHIYUCICHUS-
MH).

TlpeacraBneHHOE pemmeHME COACPXMT M.1 MOMHOro peie- 2
HMSA, HO M IMEET OJIMH M3 CICAYIOUINX HEAOCTATKOB!

— B HeoOXoAMMBIX MaTreMaTH4eCcKux mpeoOpa3oBaHUAX
WY BEIYHMCTICHUSIX JOMYINEHA OmHOKa.
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- WA
— Heob6xoaumeie MaTemMaTuueckue npeoOpasoBaHHA U Bbl-
YUCIICHHUA JIOTUMECKH BEPHBI, HE COACPKAT OINOOK, HO HE
3aKOHYEHBI.
158141
He mpeacrasnaensl mpeobpa3zoBaHus, NPUBOAAINNE K OT-
BETY, HO 3alHCAH NPaBWIbHbIA YHCIOBOM OTBET WM OTBET
B 00LIEM BHAE.
15015
— Pemnenne cogep>xut ommHOKy B HEOOXOJUMBIX MaTeMa-
THYECKHUX MPEOOPa30BaHMSIX U HC JOBCACHO A0 YHCIOBOTO
OTBETA.

IlpeacraBneHsl 3amucH, COOTBETCTBYIOIOME OJHOMY U3
CIEAYIOIHNX CITyqacB:

— [lpcacrasnensr TO/PKO MONOKEHUA B GOPMYIIBI, BhIpA-
xaromuc GU3MUECKNE 3aKOHBI, MPHMEHEHHE KOTOPbIX He-
00xoaMMo Ayt pemeHms 3a0a4M, 6e3 Kakux-nmudo npeod-
pa30BaHuUi ¢ MX MCHIONb30BAHMEM, HAMTPABICHHBIX HA pe-
LICHUC 33Ja4H, 1 OTBETA.

15M15!
— B pemenun otcyrereyer OJIHA u3 ucxoausix ¢opmy,
HEcoOxoAMMas A/ PeHICHUA 3a0a4y (WIH YTBEP)KICHHE,
JeXKallee B OCHOBE PELICHHMS ), HO IIPHCYTCTBYIOT JIOTHYE-
CKH BEPHBIE MpeoOpa3oBaHus ¢ UMCIOIUMUC GopMyia-
MU, HAIPaBJICHHBIC HA PEIICHHUCE 3a0a4H.

515!
— B OJTHOM u3 ucxomusix GopMy, HEOBXOUMBIX s
peleHU 3aaauM (MM YTBEPKACHHH, JICKAIIEM B OCHOBE
peleHys), JOMyINeHa OHUOKA, HO IPUCYTCTBYIOT JIOTHYC-
CKH BEpHbIE MpeoOpa3oBaHus ¢ MMCIOMUMKCH HOpMyTa-
MM, HAIIpPABIICHHBIC HA PCUICHHC 3ada4H.

Bce ciyvam pemnenms, KOTOpPBIE HE COOTBETCTBYIOT BBILIC-
YKa3aHHbIM KPHTEPHSAM BBICTABJIEHMS OLEHOK B 1, 2, 3
Gar1a.
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C6 | Kpachas rpanmua doroadpdexra ama  Bemectsa ¢orokaroga
Ao =290 um. ITpu o6ryueHMH KaTo/ia CBETOM C JUTMHOH BOJHBI A ¢o-
TOTOK MPEKPAIIACTCS MPH HANPSDKCHUH MEXIY AHOIOM M KaTOAOM
U= 1,9 B. OnpeacauTe AIMHy BOJHBI A.

O1Bet: A~ 200 1M,

O6pazen BO3MOXKHOTO PEIIEHHUS

2
Vpassenue JiHmTeiHa a1s horosddexra: 11{- =A+ ﬂg—— .
(1
Ycnosue cBsA3u KpacHOii rpaHuisl GoTorddexTa n padoTs BeIXOA:
he _ 4
Ao
2)

BrrpaxkeHue a1st 3anuparomero HanpsH>KCHUS — YCIOBHE PABEHCTBA
MaKCHMaJIbHON KMHETUYECKOH SHEPIMH 2ICKTPOHA H H3MECHEHHUA
€ro MOTCHIUATEHOH SHEPT MM IIPU NMEPEMELICHHH B JIEKTPOCTaTH-

2
YECKOM MOIE; =el.
(3)
Pemiag cucremy ypasuenmii (1), (2) u (3), momyuaem:
A= _@_c_;i()_,_ ,
hc+elUL
Orset: A = 200 um.
Kpurepuu orieHKH BHITOJHEHUA 33JaHUA Bans
ITpuseacHo no:HOE MPABHABHOE PELICHHE, BKITIOYAIOLIEE 3

CCAYIOILME FITEMEHTI;

1) BepHoO 3anucaHbl GOPMY;Ibl, BHIpAKAIOLIHE (PU3HIC-
CKHE 3aKOHHI, IPUMEHEHHE KOTOPBIX HEOOX0AUMO 51
PEIICHU 3aAa4Y¥ BHIOPaHHBIM CrIOCOOOM (B JaHHOM pc-
LICHUM — ypagHerue Jinumeiina 0131 pomospghexma,
ycnosue cea3u kpacHot 2panuysl omosghgpexma u pa-
B6ombl 8b1x00A, YCAOBUE PABEHCIBA MAKCUMANILHOT KUHE-
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MU4ECKOU IHEPSUU INEKMPOHA U USMEHEHUS €20 NOMEH-
YUANLHOU IHEPSUYU NPU NEPEMELYeH UL 8 INEKMPOC MAMU-
YeckoMm noJe);,

2) npoBeJCHBE HEOOXOJUMBIE MATEMATHUYECKKE ITpeoOpa-
30BaHUS U PacyYeThl, MPHBOAAINNE K MPABHILHOMY YH~
CIIOBOMY OTBETY, M peAcTasyieH oTeeT. [Ipu sToM g0-
IyCKaeTcA peleHue "'no qactam" (€ MPOMEKYTOUHBIMHU
BBIYHC/ICHHIMH).

IlpcacrasnenHoe pemeHye couep Ut 0.1 nonHOro peme-
HUA, HO M MIMEET OJAMH M3 CIIEIYIOMMX HEJOCTATKOB:
- B HeOOXOAMMBIX MaTeMaTHYECKUX MpeoOpa3oBaHUsIX
WM BBIYHCIICHHSX AOMyIIEHA OmubKa.

1 50)151
— Heobxoanmele marematreckue mnpeobpazoBaHus u
BBIYHMC/ICHHA JOTHMECKM BCPHBI, HC COACPKAT OMHUOOK,
HO HE 3aKOHYCHBI.

U
- He npeacrasneHs npeobpa3oBaHus, IPUBOAAIIME K
OTBETY, HO 3aMKCaH NMPABUIbHBLM YHCIOBOH OTBET WU
OTBET B OOIIEM BHIE.

UM
— Pemnenue coaep kuT omMOKy B HEOOXOAMMBIX MaTeMa-
THYCCKHX MPeoOpa3oBaHMAX U HE AOBEACHO JI0 YHUC;I0BO-
r'0 OTBETA. '

IlpeacraBieHbl 3amicH, COOTBETCTBYIOIIHE OJHOMY U3
CIEAYIOMUX CTy4aes:
— Ipeacrasiensl TONBKO MOM0MKEHHUS H GOPMYIIH, BHIpa-
xaromye GpU3HIECKHEe 3aKOHBI, IPUMEHEHHE KOTOPBIX
HE0OX0AMMO UL peleHHA 3a4a4H, 0¢3 Kakux-11do mpe-
00pa3oBaHuMii ¢ MX HCTIONb30BAHMCM, HANPABIICHHBIX HA
pCIICHHE 3a3a4H, U OTBETA.

nWwm
— B pemenuu orcyrerByer OJIHA 13 ucxoxnsix dop-
My, HeOOX0oauMas AJIs pelieHus 3ajauu (Win yTBep-
MJICHHC, JICXKAINEE B OCHOBE PCLICHHST), HO IIPUCYTCTBY-
IOT JIOTHYECKH BEPHBIE MPEOOPa30BaHUA ¢ MMEIOIIUMUCS
tdbopMyIaMH, HAPABICHHELIC HA PCUICHUE 334a4H.

W
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— B OJTHOM u3 sicxoassIx GopMy 1, HEOGXOAMMBIX A1
PELICHKA 3342494 (WM YTBEPKICHUH, NIEXKAINEM B OCHOBE
PELUCHI), JOMyIIEHa OIuOKa, HO IPUCYTCTBYIOT JIOTH-
H4EeCKH BEPHBIC TTPpeoOpa3oBaHus ¢ HIMCIOMUMUCT POpMY-
NaMH, HAPABJICHHbBIC HA pelleHue 3a1atH.

Bce cimyuan perncHus, KOTOpHIC He COOTBETCTBYIOT BbI-
IIEYKA3aHHBIM KPHTCPUAM BBICTABIICHHA OLIEHOK B 1, 2,

3 Banna.
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Bapnanr 2
Yacrs 1

[Tpu nedopmanym | cM cTanbHas NpykMHA HMEET MMOTCHIU-
anbHyt0 sHeprmio ynpyro#t aedopmanun 1 Hx. Hackossko
MU3MEHUTCS NMOTCHLMANbHAS SHCPIUs 3TOM NPY>KUHBI TIPH yBE-
mayeHud aedopmanmu cuie Ha 1 cm?

[
v, M/c

10

1) 20m 2) 10 3) I5M 4) 25m

Ha ieBoM pHCYHKe IPEACTABNCHB BEKTOP PABHOACHCTBYOIEH
>
Beex cun ', neliCTBYIOIMMX Ha TeNo, M BEKTOpP CKOPOCTH TENa
>

U B uHepnManbHOM cucTeMC oTcueta. KakoH u3 uetbipex
BCKTOpPOB Ha MPpaBOM PUCYHKC YKa3bIBACT HAMNPABICHUC BCK-
TOpa YCKOPESHMSI TEMIA B 3TOM cUCTCME oTcueTa’

1
F
- 4=
1/
v 3
. 2
D1 2) 2 3) 3 4) 4
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1) OH

VY nosepxnocty JIlyHH HAa KOCMOHABTa JCHCTBYET CHJIA TATO-
tenna 120 H. Kakas cuna TaroreHns AeHCTBYET CO CTOPOHBI

JlyHel Ha TOrO e KOCMOHABTA B KOCMHYECKOM KOpabie,
JABIDKYLIEMCA IO KpyroBoii opbure Bokpyr JIyHsr Ha pac-
CTOSIHMM TPEX JYHHBIX PAIyCOB OT €€ LieHTpa’

2) 39H 3) 21H 4) 13H

MaccuBHbIi  LIApYK, HOABCIICHHBIA HA JIETKOM TIPYXHHC,
COBEPILIACT TapMOHHYCCKHUE ‘KOJICOaHM BIOIb BEPTHKAIBHOM
npsaMoi. UtoOsl yBeauuuTh nepuox konebanuii B 2 pasa, 10c-
TATOYHO XKECTKOCTh MPYIKAHBI

1) ysenwuuTs B 2 pasa
2) yMeHbIIUTH B 2 paza
3) yBenuuuTs B 4 paza
4) ymeHpHTS B 4 paza

ITpu pedopmarmu 1 cM crampuas NpyKuHA UMEET TOTEHIH-
alpHyI0 dHepruio yupyroi aedopmamun 1 [hx. Hackonsxo
H3MEHHTCA TIOTEHUHAIbHASA SHEPIHA 3TOH NpPY)KWHBL IPH yBC-
nuueHuy acgopmanmu eme Ha 1 cm?

1) ymensinurcs Ha 1 Jxk
2) ymeHbmurcs Ha 2 [k
3) ysemuuures Ha 3 [k
4) ysenuunres Ha 4 [Ix

MaccuBHbIil  IMapHK, IOZBCLICHHBIM Ha JIETKOM MPYXKHHC,
COBEpILIACT FApMOHMYECKHUE KoneOaHs BAOb BEPTHKAIBHOM
npsiMoii. YToObl yBeTMuuTh Nepuos koJsicOaHuii B 2 pasa, Aoc-
TATOYHO XKECTKOCTh IMPYXKHHBI

1) ysenuuuts B 2 pasa
2) ymeHsIIUTH B 2 pasza
3) ysenmuuTb B 4 pasa
4) ymcHpmnTh B 4 paza
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Bpycok maccoit M =300 r coeauncH ¢ rpy3om Mmaccoi m = 200 r
HEBECOMOH M HEPACTSDKMMOM HUTHIO, IEPEKUHYTOM Yepe3 HEBECO-

mbli 610K (cM. pucyHok). Bpycok ckonb3ur 6€3 TpeHus mo He-
MOABMXKHOW HAK/IOHHOHM TJIOCKOCTH, cOCTaB,romen yrom 30°
¢ ropu3oHToM. UeMy paBHO yCKOpeHHE rpy3a m?

1) 1w/ 2) 2,5mM/c° 3) 5wm/c’ 4y 7w/’

B pe3ynbTare oxi1axXACHUs HACATBHOTO Ia3a CPEAHs KHHETHYC-
CKast SHEPrHsl TEILUI0BOTO ABIDKCHHS €0 MOJICKY T YMEHBUIHIACh

B 3 pa3a. AGCoI0THas TeMIepaTypa rasa npu 3ToM

1) yseauuunace B 3 paza
2) YMEHBLIKIACH B J3 pa3
3) ysemuumiacs B /3 pa3
4) yMCHbIIMTACH B 3 pasa

Ha rpagukc nokxasaHa 3aBUCHMOCTb JaBJICHHS OT KOHLICHTPALUK
A7 ABYX MICATBHBIX ra30B MpH (PUKCHPOBAHHBIX TEMIIEPATYPax.

1
OrHoicHUe TCMIiCcpaTyp T_ 5THX ra3oB PaBHO
2
L /1 ;
) 1 A T
2) 2 LA
3) 05 A
4 2 LA &
A
0 B nk
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A10 | T'a3cosepunn paboty 10 [k 1 HOMY4HI KOJTHUECTBO TEMIOTHI
6 Jlx. BHyTpeHHss SHEprus rasa

1) yeemuumnace Ha 16 JIx
2) ymenbunach Ha 16 Jhx
3) ysenuuunnacek Ha 4 [k
4) ymenbmmnace Ha 4 Jhx

Ha rpajuxe nzoOpaskeH LUKI ¢ WACAIbHBIM Fa30oM HEH3MEH-

All .

Ho# maccel. Ha kakom yuactke rpaduka paborta passa Hyo?
1} AB A
2) DA r| B¢
3) CD
4) BC

D

0 T

AL2 UneanpHbiit 0JHOATOMHBIH a3 HAXOAUTCS B COCYAC € JKECTKHMHU
cTeHKaMu o6beMoM 0,6 M. Ilpu HarpeBaHuu €ro BHYTPEHHAA
sHeprus ysemuumiachk Ha 18 x/bk. Hackonbko Bo3pocno gas-
nenue rasa’? Oteer BeIpa3uTe B kuionackausix (kl1a).

1) 10kIa 2) 20kIIa 3) 30 klla 4) 40 «ITa

JBa TOUEHHBIX IICKTPUYECKUX 3apsAAa IJEHCTBYIOT APYr Ha
apyra ¢ cunamu 9 MxH. KaknMu craHyT ciibl B3auMOAEHCTBHS

MEXAY HUMH, €CITH, HE MCHS PACCTOSHIE MEXKIY 3apsaaMH,
YBC/IMHMUTH MOAYJIb KQXA0TO U3 HUX B 3 pasa?

1) I'mxH 2) 3mxH 3) 27 mxH 4) 81 mxH
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| Ald | J1Ba pe3ncTopa BIIIFOYEHB! B JMIEKTPHYECKYIO HElb MTapajlIC/IbHO,
© 77 777 Kak MOKa3aHo HAa PUCYHKC. 3HAYCHHS CH.TH TOKA B pC3UCTOPAX

IL=08A,15,=02A. Jlna conpoTuBncHuii pe3UCTOPOB CIIpa-
BEAJIMBO COOTHOIICHHE

L —y

Rz‘/l

2

_1 _1
n K=k o) r=ar, 3 Rl—ERz 4) R =2R,

[lo AByM TOHKMM HpSAMBIM MPOBOJAHHKAM, NAPalICIbHBIM
JAPYT APYTY, TCKYT OJHHAKOBBIC TOKH I (CM. PUCYHOK),

HaIpaB/ICHUE KOTOPHIX yKa3aHo crTpeikamu. Kak Hanpasinex
BCKTOP HMHAYKIMH CO3JaBAcMOTO MMH MAarHMTHOTO NOJIs B

touke D?

i i
1) BBCpX 0 ' !
2) kHav @ i 1( li .
3) orHac® ! y D
4) BHM3 | ! !

Al6 | Tlpu ABKCHWM MPOBOAHMKA B OJHOPOJHOM MArHMTHOM IOJIC
Mexay cro konuamu Bosuukact IJC ungyxuuu & Ucmy
cranet pasroit IJIC ubaykumm &, TpH yBeIMUEHHH MHIYK-
LUK MArHUTHOTO oA B 2 paza’

1) 8210,5 E:1 2) 82:81 3) E:‘2:281 4) 82:481
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Jly4 cBeTa magaeT Ha IIOCKOE 3¢pKano. Yo maaeHHs paseH 20°.
UYemy paBeH yroNl ME>KIy NaJAIOLIMM U OTPAKESHHBIM JTydaMu?

1) 40°

Al8

2) 50° 3) 70° 4) 110°

INapannenbHeti y40k MOHOXPOMATHYECKOTO CBETA MAJACT HA
NpenaTcTBHE C y3Kkoii menso. Ha axpaHe 3a mpensaTcTaueMm,

KpPOME IICHTPAJIBbHOM CBETJIOHN MOJIOCH, HabmoaacTes ucpeao-
BaHME CBETIIBIX M TEMHBIX noJioc. JlaHHOE ABIEHUE CBA3AHO €

1)
2)
3)
4)

NoJUIpH3aLueE cBeTa
audpakimeii ceeTa
JAUCTIEPCHEH CBETa
MIPEJIOMJIEHUEM CBETA

Jlyu cBeTa MagacT HA IUIOCKOE 3€PKA0. Yo MaJeHUs paseH
20°. YeMy paBeH yroa MexXIy NMaJaroluM H OTPKCHHBIM JIy-
yamu?

1) 40°

2) 500 3) 70° 4 110°

A19 TapaniensHEIl Ty4OK MOHOXPOMATHUECKOTO CBETA MALAET
Ha MPENSTCTBHE ¢ y3Koii mensio. Ha skpane 3a npersrcrauieM,
KpOME LICHTPANBHOHN CBETION MOJIOCH], HAOIIOAACTCA YCPeao-
BaHME CBCTJILIX U TEMHbIX 110J10C. JIaHHOE SIBIECHME CBA3aHO C

MoJLpU3aLMed cBeTa

qubpakimeii ceeTa
IHUCTIEpCUEi CBETa
NpeJOMIICHHEM CBETa
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JIBe yacTuifel, UMCIOIIUE OTHOLICHUS 3apsa0B 92 =2 4 mace
q,

My =4, geuwxyrcs B OJHOPOJHOM 3ECKTPUYECKOM IO,
m
1

Hauanbsnas cxopocth y 00eux uactur paBHa Hymo. Onpene-

JIMTC OTHOHICHHMC KHHCTHYCCKHX 3Heprnﬁ 3THUX 4acTHL W2 B
Wl
OOHUH H TOT XC MOMCHT BPpECMCHH ITOCJIC Ha4a1a ABHIKCHU.

1 2) 2 3) 8 4) 4

A21 | Ha pucynkax A, b u B mpusenenpr crekrpbi H3mTydeHHs
napos kanbist Ca, cTpoHIus St v HewsBecTHOro oOpasua. Yro
MOJKHO YTBEPXKIATh O CONECPKAHMM KanbI{id B HEU3BECTHOM
obpaszue?

Sr

1) Kanpuuid MOKET ObITh, 4 MOXKET H HE ObITh

2) B o6pa3sue HET KAIbLUs

3) coaepxkarcs KaTbLHH U €IIe KaKOH-TO 2JICMEHT
4) comepIKUTCS TOILKO KATBLHHA
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- Yxaxcme nporlymeHHon gacTuuy X B SJCpHOM peakupm
7 N + 2 He —> 8 O + X.

1) o-uactuua
2) npoToH
3) He#TpoH
4) B-uactuua

3aKOH paaHOAKTHBHOIO Pacraa siACP HEKOTOPOro U30TOMNA UMe-

erBug N=Ny-2~* rze A=0,05 ¢ *. eproa nonypacmnaza szep
pascH
1) 0,05¢ 2) 0,12 ¢ 3) 20¢ 4) 10c¢c

A24 | DbulM BBLIBHHYTBI rMNOTE3bl, 9TO pasMep M300paKCHHS Mpea-
MeTa, CO3AaBacMOrO JIMH30H, 3aBUCHAT OT ONTHYECKOM CHITBI
JUH3BI ¥ OT PacCTOSIHUSA MEXIY nuH30# u npeameroM. Kakue
JBC Mapsl ONMBITOB (CM. PACYHOK) HY>KHO HMPOBCCTH JUISl pas-
JCNIbHO# MPOBEPKH 3THX JBYX rumores?

) el

1) Aub 2) AuB 3) buB 4) Bul'
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V4eHuK npeATiono KT, YTo A/ CIUIOLIHBIX T U3 OJHOTO U TO-
TO K€ BELIECTBA MX MACCa MPSIMO IPONOPLIMOHANLHA HX 00BEMY .

Jlna mpoBepkH 3TOH THIIOTE3Bl OH B35l OPYCKH pa3HBIX pa3-
MEPOB M3 pa3HBIX BEWECTB. Pe3yabpraTel u3MepeHus obwema
OpYCKOB M MX Macchl YYEHHK OTMETHJI TOYKaMH Ha KOOpJH-
HaTHOU myockoctu {V, m}, kak mokasaHo Ha pucyHke. Ilo-
IPEHIHOCTH H3MEPEHHs 00beMa U Macchl paBHbBI COOTBETCT-
BenHO | oM’ u 1 r. Kakoif BEIBOJ MOXHO CAENATh 10 Pe3y.Ih-
TaTaM sKcrnepuMeHTa’

[ ]
m, v .
[
20 2
® ®
10 ?
® ®
i i
0 5 10 15 V,em

1) C yderoM norpemrHOCTH M3MEPEHU IKCIEPUMEHT MOJ-
TBEPAM:1 NPABHILHOCTb PUITOTC3HI.

2) VcnoBus MpoBEACHHS SKCIEPUMEHTA HE COOTBETCTBYIOT
BblJBUHYTOH TMIIOTE3E.

3) IlorpemiHOCTH HM3MEpPEHHH CTOJb BCJIMKH, YTO HC MO-
3BOJIM.TH IIPOBCPUTD TUNIOTC3Y .

4) OKCNEPUMEHT HE MOATBEPIMT [HIIOTESY.

Omeemom K kasxcoomy u3 3adanuii BI-B2 é6yoem nexomopasn no-
c1edosamenbHocmb yugp. Imy nociedosameibiLocms HAOO 3a-
nucamo 6 61ank omeéemoé Ne 1 cnpaea om nomepa coomeemcm-
syrouiezo 3a0anus be3 npobenoe u Opyzux CUME0106, HAYUHAA C
nepeoi kiemouku. Kaxcoyro yugpy nuwiume 6 omoenvroit xie-
MOUKe 8 COOMEEeMCMeUU C NpUBeOeHHbIMU 6 bianKe obpasyamu.
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B mkonpHOH mabopaTopuu M3y4al0T KONEOaHHUA IPYKUHHO-
TO MAjATHUKA NPH Pa3/MMHBIX 3HAMEHUIX MACCHl MAsATHHKA.

Eciu yBeauyuTh Maccy MasTHMKA, TO Kak M3MCHATCH 3 Be-
JAMYUHBL TICPUOJ €ro KoJcOanuii, X 4acToTa, NCPHOA U3Me-
HEHUS €ro NOTEHLMATbHON SHEPruu?

JUta KKIOM BENMYHHBI ONPEACTUTE COOTBETCTBYIOIIMN Xa-
PaKTep CC U3MEHCHUA:

1) yBennumnace
2)  yMCHBUIWIACH
3) He U3MCHHJIACh

3anumure B TaOnuiry BIOpaHHBIC LGPHI 171 KKI0H Przu-
yeckoi BeauauHel. L{idpsi B 0OTBETC MOryT NOBTOPATHCSI.

[epuon YactoTa . Tlepuon n3meneHNs
koaebanuii kojicOaHuit MOTEHLIHAJIbHOH HEPTHHU

B cocyze noa nmopmaeM Hax0AUTCs UACANbHBIN ras. Ecm mpu
HarpeBaHHH ras3a €ro JaBJICHHE OCTACTCA MOCTOSHHBIM, TO KaK

M3MCHATCS BETMYMHBI, 0OBEM ra3sa, €ro nioTHOCTb U BHYTPEH-
HSIA QHEPrHs?

Jis kK 0i BEUYHMHBI ONMPEIEAUTC COOTBCTCTBY IOIIHH Xa-
paxTep €¢ U3MEHCHH:

1) yBeamuunace
2) yMCHbBIIWIACH
3) HeE U3MCHHWJIACDH

3ammnure B Tabuiy BHIOpaHHBIE HU(PH! A7 KKI0H duzu-
yeckoii BenuuuHb!. [ludpsl B 0TBETE MOTYT NOBTOPATHCS.

O6bem rasa [InorHocTs rasa BuyTpcHHA 3HCprus rasa
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VCTaHOBHTE COOTBETCTBHE MEXKAY (H3MUCCKHUMM BCIMYUHA-

mMu ¥ GopMyIaMH, MO KOTOPLIM HX MOXKHO PaccumTarb (v —
qacTora oroHa, £ — sHeprua ¢orona, h — nocrosunas [1nan-
Ka, ¢ — CKOpPOCTb CBETa B Bakyyme). K kaiio nosummu nep-
BOro CTOJIOA MOAOCPUTE COOTBCTCTBYIOUIYIO TIO3HLMIO BTO-
poro 1 3anuiIuTe B Tabnuiry BhIOpaHHBIE LUAGPH MOJ COOT-
BETCTBYIOLIMMU OYKBaAMH.

OU3NYECKUE BEJIMYVHLBI OOPMVJIbI
A) Jlnuua BoHBE ) h—c\i
h-c
b) HWmnynsc dpoTona 2) ~
hc
3) I3

h

4 —_—

) Vv

A b

YcraHoBUTE COOTBETCTBHE MEXKIAY (bPIBH'—l@CKI/IMI/I ABJICHHUAMMN

U mpubopaMi, B KOTOPBIX MCTOIB3YIOTCS WIH HabII0JaroTCs
3TH ABJICHHA.

K kaxno# nosuuuu nepsoro cro:1dua nox0epUTe COOTBETCT-
BYIOIOYIO MO3HLMIO BTOPOTO M 3alUIINTE B Tabmuiy BeIOpaH-
HbIe UQPHI MOJ COOTBCTCTBY IOLIMMU OyKBaMH.

OU3UYECKHME ABJIEHUA ITPUBOP
A) MWouusanus raza 1) BakyyMmHbli (OTOINEMCHT
b) ®oroaddexr 2) Judppakmuonnas pemerka
3) Onruaeckuii MUKPOCKO
4) Jlynma
A b

He 3a6y0bme nepenecmu ece omeembol 8 61anK omeenog Ne | I
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Yacre 3

3aoanun CI1-C6 npedcmagnsiom coboil 3a0auu, nojiHoe peuieHue
Komopslx Heobxooumo 3anucams 6 oranke omeemos Ne 2. Pexo-
MeHOyemcs npoéecmu npeoeapumenbroe peuleHue Ha YepHosU-
xe. ITpu opopmnenuu pewrenus e bnamnke omeemos Ne 2 zanu-
wiume cuavana nomep 3aoanun (C1 u m.o.), a 3amem pewienue
coomeemcmeyouyeii 3a0ayu.

B LILTHHAPHYECKOM COCYAE MOJ TIOPIIHCM JJIMTE/IBHOE BPEMs HaxXo-
Jsarcq Boaa u ee nap. [lopmens HauMHAOT BBIABUraTh U3 cocyaa. Ilpu
9TOM TEeMIepaTypa BOALI M Mapa ocraercst HeusMmeHHOH. Kak Oyaer
MEHATHCA MPH 3TOM Macca »uakoctu B cocyae? OTeeT noscHure,
yka3aB, Kakue (PUIHUCCKHE 3aKOHOMEPHOCTU BBl MCIOJIB30BAIA A1
OOBACHEHHA.

I'Ipn BBITIO;THEHHM Tproka «Jleraromuii BerocuneycT» rOHHMK JBH-
XKETCS 10 [IIAKOMY TPaMIUIMHY NOJ ACHCTBHEM CHIBL TSDKCCTH, Ha-
YHMHasg ABHKCHUE U3 COCTOSHMA MOKOM ¢ BeIcOTHL H (cM. pucyHOK). Ha
Kparo TPaMILTHHA CKOPOCTb FOHIIMKA HANpaBlicHa Nog yrioM o = 60°
K ropusoHty. Ilponeres nmo Bo3ayxy, OH mpU3EMIIMICI HA FOPH3OH-
TaNbHBIH CTOJI HA TOH € BBICOTC, YTO M Kpail TpamruiuHa. Kakoso
BpeMs nosieTa’?

C pa3spexeHHbIM a30TOM, KOTOPBIH HaXOAWTCS B COCYAE C MOPIHHEM,
NpOBENH ABa ONbITa. B mepBOM ombiTe razy COOOIMIM, 3aKpENUB
TIOPLIEHb, KOMHYECTBO TEIL10Thl (J; = 742 JIx, B pe3y;abTaTe 4ero ero
TCMIIEpPaTypa M3MCHHUIACh Ha HCKOTOpPYIO BemmuuHy AI. Bo BTOpoM
OIBITE, MPCAOCTABHB A30TY BO3MOXHOCTb H300apHO paCHIMPATHCS,
coobummm emy koauucctBo TemioTel (), = 1039 Ik, B pesyabtare
Ycro €ro TeMrneparypa u3menmiach taxoke Ha A7. Kakunm 6b1510 mzme-
HeHue Temncparypsl A7 B onbitTax? Macca asora m = 1 kr.
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Eﬂpu npoBeAeHNH J1abopaTopHOi paboTH yuCHUK coOpai 31eKTpUUc-
CKyI0 Lems mo cxeme Ha pucyHke. Comporusncuust R, u R, paBHsI
20 Om u 150 Om cootBercrBenHo. ConpoTuBIeHHE BONBTMETPA paB-
Ho 10 kOm, a amniepmerpa — 0,4 Om. IJIC ucrounnka pasna 36 B, a .
cro BHyTpcHHee compoTtusieHue — 1 Om.

R, Ry =

T

Ha pucyHke moka3aHbl IIKa;Isl NPUOOPOB C MOKA3aHHAMH, KOTOPbIE
noTyuws1 yaeHuk. McnpasHel nu mpubopel uiM e Kakoi-To M3 HMX
aéT HCBEPHBIC MOKa3aHMs?

C5 |B ngeanpHoM kosmeOaTenbHOM KOHTYpE aMIUIMTYAA KOIEOAHMH CHIIbI
TOKA B KarylIKe HHIYKTHBHOCTH [, =5 MA, a aMmimTyJa Hampsoke-
HHdA Ha KoHAeHcaTope [/ = 2,0 B. B MomeHT BpeMcHH ¢ HanpsKEHHE

‘m

Ha koHjaeHcaTope pasHo 1,2 B. Haiiqure cnimy Toka B KaTyimke B 3TOT
MOMEHT.

®oToH ¢ AMMHON BOMHBI, COOTBETCTBYIOLIEH KpacHO# rpaHuie ¢oTo-
a¢dekTa, BLIOMBACT IIEKTPOH U3 META/UIMYECKOH IIACTHHKM (KaTO-
Ja) cocyna, U3 KOTOPOro OTKAa4YaH BO3AYX. DIECKTPOH PasrOHAETCH OJ-
HOPOJHBIM 3JIEKTPHYECKHM TI0JIEM HANPSOKEHHOCThIO F = 5-10* B/m.
JIo Kakoil CKOPOCTH 3JEKTPOH Pa3sTOHMTCS B 3TOM MOJE, MPOIETEB
myTh $'= 5-10 * M? PensruBucTckue 3¢ }GeKTh HE YIHUTHIBATE.
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OTBeThI H pelleHHs] K BAPHAHTY 2

Yacre 1
Ne 3aganus Otser Ne zananus OTtBer
Al 4 Al6 3
A2 4 Al7 1
A3 4 AlS 2
Ad 4 Al19 2
AS 3 A20 1
A6 4 A2l 2
A7 1 A22 2
A8 4 A23 3
A9 2 A24 1
Al10 4 A25 2
All 2
Al12 2
Al3 4
Al4 1
Als 2

Yacrs 2
Ne zaganus OTteer
B1 121
B2 : 121
B3 31
B4 31
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Yactb 3
EB LATHHAPUYECKOM COCY/Ie TIOJ TOPIIHEM AIUTEIBHOE BpeMs Haxo-
asrest Boaa u ee nap. [lopens HauunaroT BeLABUTATL U3 cocyqa. [Ipu
3TOM TEMIICpaTypa BOAbI U Mapa octactca HeusMeHHOH. Kak Oyaer
MCHATBCH TIPH ITOM Macca KuaxocTH B cocyae? OTBeT moscHHTE,
yKa3aB, Kakue (pu3MIecKue 3aKOHOMEPHOCTH Bbl HCIIOIB30BATH IS
OOBIACHEHMSA.

OrBer:;

O6paseL; BO3MOYKHOTO PeLICHUS
1) OTBeT: Macca XKHIAKOCTU B cocyae OyACT VMCHbIIATLCA.
2) Boaa u BOoAstHOM Iap HaXOATCSA B 3aKPhITOM COCYAC AJIUTEIBHOE
BpEMs, IO3TOMY BOAAHOI Hap ABICTCSA HACHIINCHHbBIM.
3) I'pu BHLABUIaHMH MOPIIHS MPOUCXOIUT H3OTEPMHUIECKOE pac-
IUpEeHUe Napa, AaBJICHHE H ILIOTHOCTh HACHIIIEHHOTO 11apa B 3TOM
npouecce He Mensitores. CrenosarenbHo, OyAeT MPOUCKXOAUTD HC-
[ApPEHUE KUAKOCTH. JHAYUT, Macca XKUIKOCTH B cocyae Oyzaer

YMCHBIIATHCH.
KpuTepiu OLICHKH BBHITIOJHEHUS 3aJaHVs ba:uin
IpuBcACHO NONMHOE NMPABWILHOC PEUMICHUE, BKITIOYAIOIIEE 3

MPaBU.IbHBIH OTBET (B JAHHOM CITy4ae — U3MeHeHue Mac-
cbt orcuoxkocmu, n.1), 1 OTHOE BEPHOE 0OBACHCHUE (B
JAHHOM ciy4qac — #. 2—-3) ¢ yKka3aHHEM HaOII0JaEMBIX SIB-
JICHHIA U 3aKOHOB (B JAHHOM C.Ty4ae — 800AHOU nap cma-
HOBUMCA HACLIUEHHBIM, HE3AGUCUMOCTb NIOMHOCTU
(OasneHust) HacLIWEHHOZO napa om 06GbveMAa Npu OAHHOT
memnepamype).
[TpuBcaeHo pelneHue 1 JaH BEPHBIH OTBET, HO UMEETCS 2
OJIMH U3 CIEOYIOIIKX HEJOCTATKOB!
-- B oObscHEHHM comeprkaTCs NUILIb OOIIHE paccy KACHUS
6c3 NpHBSA3KM K KOHKPETHOM CHTYALMU 3a/1a4H, XOTH yKa-
3aHBI BCC HEOOXOAMMBIC (DU3UUECKIE SBICHUS M 3aKOHBI.

| 50)1%1
— PaccyxneHus, MpUBOAAIINE K OTBETY, IPEACTABIICHbI
HE B MIOTHOM OOBEME MM B HUX COJAEPIKATCS NOTHUCCKUE
HCA0YEThI.
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WJIn
— Yka3aHbl He Bce (PU3MUECKUE ABIICHUA U 3aKOHBI, HE-
00X0JMMBI€ AJIS TTOJTHOTO NPABWIBHOTO PEIICHHS.

IlpencraBneHsl 3aMHUCH, COOTBETCTBYIOIMINE OAHOMY H3
ClIEAYIOMMX CITY4acB:
— [puBeaeHb paccyxaeHus ¢ ykasaHueM Ha Gpusnic-
CKHE SIBICHHUA Y 3aKOHBI, HO JaH HEBEPHBIA WJIH HEIOJI-
HBIH OTBET.

150151
— IpuBeneHB!I paccyXIeHUs ¢ yKazaHMeM Ha (puzmde-
CKHe€ SIBIEHHUS U 3aKOHBI, HO OTBET HE JaH.

Ui
—IpeacrasneH TONbLKO HpaBUIBHBINA OTBET 6€3 0OOCHO-
BaHMI.

Bce cmyday pemeHus, KOTOPBIE HE COOTBETCTBYIOT BBI-
[ICYKa3aHHBIM KPHUTEPHSM BBICTABJICHHS OLEHOK B 1, 2,
3 b6amna.
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@Hpu BBINOJTHEHMH TPIOKa «JIeTaromuid BCIOCUTICANCTY TOHIIMK ABH-
KETCS MO TJIaAKOMY TPAMILUTMHY NOA JEHCTBMEM CHUIBI TSDKECTH, Ha-
4HHas ABIDKEHUC U3 COCTOSHMS NOKOs ¢ BricOoThl H (cM. pucynok). Ha
Kpaio TPaMILTMHA CKOPOCTh POHLIMKA HAMpaBlieHa Moj yrioM o = 60°
K ropusoHTy. IlponeteB no BO31yXy, OH NPU3CMIIMICA HAa FOPH30H-
TaJBHBIH CTOJI Ha TOH € BBICOTE, UTO M Kpail TpamiutuHa. Kakoso
BpcMi nosieta’

OtBer: 7 = 6H
g

O6pazeLr BO3MOXKHOIO PEIICHUS
Mogaens ronmuka — MaTepuanbHas Touka. CuuraeM moaet cBobo-
HBIM NMAaJACHHEM C HAaYAJIbHOM CKOPOCTBIO U, HAMPAB;ICHHOM MO yT-
JIOM ¢ K ropu30oHTY. BpeMs nosiera paBHO YABOSHHOMY BPEMEHHU

nogbeMa A0 MaKCHMAIbHOM BhICOTHI: 7' = 2 ¥SINA Moxyab Ha-

YaJIbHOH CKOPOCTH ONpPCAC/ACTCA U3 3aKOHa COXpaHCHHA SHCPTrUH

2
ﬂg__ =mgH ,Taxuto L =+/2gH . Orcrona pems noneta
T —ousina _ |6H
g g
Orset: Bpems noaera 7" = 6H
g
Kputepuu oneHHBaHUs BBITIOMHCHUS 3a]aHHS bans
TpuBeeHO MOTHOE NMPABUIBHOE PELICHHE, BKIIOYAIOIICE 3

ClIeIVIOUIHE STICMEHThE:
1) npaBunbHO 3anucanbl GopmyIibl, Beipaxatomue ¢husu-
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YECKHE 3aKOHBI, IPUMEHEHHE KOTOPHIX HEOOX0AMMO AL
peIeHus 33344 BRIOPaHHBIM cIocoO0M (B JAHHOM pe-
ICHUW — YPABHEHUS KUHEMAMUKY OBUINCEHUS CBOOOOHO
naoawwe20 meiaq, 3aKOH COXPaneHus IHePSUl),

2) npoBcASHBI HCOOXOAUMBIE MATEMAaTHUECKUE Mpeodpa-
30BaHHS U PacueThl, MPUBOAIINHE K IPABHILHOMY OTBC-
Ty, H IPCACTABICH OTBCT, IPH 3TOM JOMYCKacTCs pelle-
HHE IO 4acTIM» (C MPOMEKYTOUHBIMH BBIYHCICHIAMH).

[IpencraBneHHOe pCLICHME COAEPKMT IL.l MOMHOro pe-
UICHUS, HO U UIMEET OAHH U3 CICAYIOMX HEAOCTATKOB!
— B HCOOX0AMMBIX MaTeMaTU4ECKMX IHpeoOpa3oBaHUIX
JOIyINeHa OImUOKa.

515!

— Heobxoaumere matcMmaruucckue npeoOpazoBaHMs J10-
FHYECKH BEPHbI, HC COJCPKAT OLUMOOK, HO HC 3AKOHUCHBI,
515!

— He npcacraeneHsl npcobpazoBaHus, MPUBOAILIKE K

OTBETY, HO 3aMKCaH MPaBUIbHBII OTBCT B OOLICM BUJC.
Wi

— Pemenue coaepxut ommHOKy B HEOOXOJHUMEIX MaTeMa-

THYECKHX MpcoOpa3oBaHMsIX M HE JOBEACHO IO OTBETA.

IlpeacTaBneHsl 3anucH, COOTBETCTBYHOMINC OAHOMY M3
CHCAYIOUMX CTy4acB:
~ IpeacTaBneHbl TOABKO MONOKEHUS U POpPMY:TBL, BHI-
paxarouye GU3IMIECKUC 3aKOHbI, MPUMCHEHUC KOTOPbIX
HeoOXoauMo 171 pemenus 3ana4u, 6e3 kakux-n11ubo npe-
o0pa3oBaHmii ¢ MX MCHOJB30BAHUEM, HAMMPABJICHHBIX Ha
pelIeHHCe 3a1a4H, U OTBETA.

N
— B pewenun orcyrcreyer OJIHA wu3 mcxoaneix ¢op-
Myq, HCOOXoAMMas Al peUICHUA 3aa4dd (WM yTBCP-
MJICHHE, JIEKALIEE B OCHOBE PEMICHHS), HO MPHUCYTCTBY-
IOT JIOTHYECKH BEPHBIC NPE0OPaz0OBAHU C MMEIOIIUMHCS
(dopMyaMH, HAMPABJICHHLIC HA PEIICHHUC 331a4H.

150)151
— B OJTHOM u3 ncxoubix (popMy:1, HEOGXOMMMBIX AN
peIIeHus 3anaun (MU yTBEP>KICHMH, JICKALICM B OCHOBE
peLIeHuA), JOMYIICHA OLIHOKA, HO MPUCYTCTBYIOT JIOTH-
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4ECKH BEPHBIE NTPE0OPa30OBaHMs C UMEIOITUMHKCA GOpMy-
JaMH, HAMPABJICHHEIC HA PEUICHHE 3a0a%M.

Bce cyuan pcmeRns, KOTOpbIE HE COOTBCTCTBYIOT Bbl-
LICYKA3AHHBIM KPUTEPHAM BEICTABIEHUS OLICHOK B 1, 2, 3

Oartta.
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C Pa3peKCHHBIM a30TOM, KOTOPBIH HAXOAHUTCA B COCYAE C MOPIIHEM,
npoBenH JABa ombiTa. B mepsom ombite rady cooOuwunM, 3aKpenus
NOPLIEHb, KOJUYECTBO TEIUIOTH ()1 = 742 ]Ik, B pe3ysbrare ucro €ro
TCMIEpaTypa W3MEHHIach Ha HekoTopyro BenmuuHy AT. Bo ropom
OMBITE, NPCAOCTABUB A30Ty BO3MOXKHOCTh HM3002pHO PaCIIMPATHCS,
coobmumu eMy kommdecTBo Terwiothl (), = 1039 bk, B pesynbrare
YEro ero TeMreparypa usMeHwiIach taroke Ha A7. Kakum ObLito usme-
HEHMe Temmepatyphl AT B omsirax? Macca azora m = 1 kr.

OrBer: AT~ 1 K

OG6pazen BO3MO)KHOTO PSHICHUSI
CornacHo neppoMy HavyaTy TepMoIMHAaMUKY, () = AU, 1)
0, =AU+ A4 2)
rae AU — npupaumicHie BHYTPCHHEH SHCpruu rasa (OAHHAKOBOC B
JaByx ombitax), A — pabota rasa so Bropom onbite. PaGora A co-
BEPLHATACH ra3oM B X0/i¢ H300apHOTO PACHIMPEHUS, TaK YTO
A=pAV, (3)
(AV — uamcHeuue 00bCMa rasa).
C nomompto ypasuchusa Knanciipona-Menaencesa 3ty paGoty
MO>KHO BBIPA3HTh UCPE3 MPHPAICHHAE TEMIIEPATYPhI rasa;

pAV = M RAT, @
73
Pemas CHUCTEMY ypaBHCHHIA (D-4), Oyaem HUMETE!

WO, -0)
AT ;le

Oteer: AT~ 1 K

Kpurepuu otieHKH BBIMOTHEHHS 331aHUS bannel

TIpuBeneHo MOIHOE NMpaBWILHOE PELISHUC, BKITIOYAOLIEe 3
CICAYIOMMC 3TEMEHTBI:

1) mpaBunbHO 3amucaHs! GOPMyJIsL, BeIpaXxarolue gusn-
9ECKHE 3aKOHBI, NPUMCHEHHE KOTOPHIX HCOOXOAMMO 15
PCLICHHS 3a1a41 BHIOpPAHHBIM crIOcO00M (B JaHHOM pe-
IICHUH — HNepPeblil 3aK0H MePMOOUHAMUKY, paboma Ons

206



uzobapuyeckoeo npoyecca, ypasuenue Knaneiipona-
Menoeneeea);

2) npoBeACHBI HEOOXOAMMBIE MaTEMATHYECKHUE Mpeodpa-
30BaHUS U PACUETHI, PHBOAAIIME K MPABUINLHOMY YH-
CIIOBOMY OTBETY, U InpeacTasiicH oTset. [Ipu 3ToM go-
HyCKacTCs peineHue "mo vacTaM"” (C MpPOMEXXYTOUHBIMHU
BHIYHCJICHHAMH).

IlpencraBnennoe pemeHue coaepkuT M. 1 momHOro pe-
LICHHMS, HO ¥ KMEET OJMH U3 CIIEAYIOUX HEXOCTATKOB:
— B HeoOXOAWMBIX MaTEMaTHYECKHX IPeoOpa3soBaHMAX
WM BEIYUCTICHUAX JOIMYINEHA Omubka.

N
— HeobxoanMele Maremarudcckue mnpeoOpa3oBaHus U
BbIUMC/ICHUS JIOTHYECKH BEPHBI, HE COXEPXKAT OLIMOOK,
HO HE 3aKOHYCHBI.

NN
— He npeacrasineHsl npeoOpa3opaHusi, IPUBOIAIIME K
OTBCTY, HO 3aICaH NMPABUIbHEIN YUCIOBOH OTBET WIH
OTBET B OOIIEM BHIE.

NN
— Pewenue coaepaut omubky B HEOOXOAUMBIX MaTeMa-
THYECKHX MPeoOpa3OBaHMAX U HC JOBCACHO 0 YHCIIOBO-
ro OTBCTA.

[pcacraBncHbl 3amucH, COOTBETCTBYIOIMHUE OJHOMY H3
CIICAYIOMX CITy4acs: :
— TpeacTaBieHB! TONIBLKO MOJIOKCHUS ¥ GOPMYJIBI, BBIpa-
»xaomue Gu3geckue 3aKoHbI, IPUMEHEHUE KOTOPBIX
HCOOXOAMMO 714 pelneHus 3axaun, 6e3 kKakux-1u60 mpe-
00pa3oBaHMii ¢ UX UCMOIb30BAHUCM, HAIPABICHHEIX HA
PCLICHHC 3aJa49H4, U OTBETA.

03141
- B pemenun orcyrerByet OJIHA u3 ucxoxnsix dop-
MYJi, HeoOXoauMast IJ1s peIieHHs 3a1a4M (MM yTBEp-
JKASHHE, JIEXKAINEE B OCHOBE PEIICHHS), HO MPUCYTCTBY-
FOT JIOTHYECKH BEPHbIe MpeoOpa3oBaHus ¢ MMEIOMUMHUCS
dopMynamu, HarPaBJIEHHbBIE HA PELICHUE 33Aa4H.
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HJIN
- B OJTHOH 13 vcxoaHbix GOopMy1, HCOGXOXMMBIX A
pelneHus 3aa4# (MJTH YTBEP)KICHHH, JIEKAIEM B OCHOBE
pemeHHs), AOMyIEeHa OMMUOKa, HO MPUCYTCTBYIOT JIOTH-
YeCKH BCpHBIE NpeoOpa3oBaHus ¢ MMeromuMucs Gopmy-
JaMH, HATPABJICHHBIC HA PCINCHUE 3a1a4H.

Bce ciryuan pemeHuns, KOTOPLIE HE COOTBETCTBYIOT BbI-
IEYKa3aHHBIM KPHTEPUAM BBHICTABJICHUS OLECHOK B 1, 2, 3

fanna.
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I'Ipn npoBeacHNH J1abopaTOpHOH pabOTH yYEHHK coOpas dIeKTpHye-
CKyI0 membs mo cxeme Ha pucyHke. Conpotusnenus R, M R, paBHBI
20 OM 1 150 OM cooTtBercTBeHHO. CONMPOTHBICHUC BONLTMETPA paB-
Ho 10 kOMm, a amnepmerpa — 0,4 Om. D/IC ucrounuka paBHa 36 B, a
€ro BHYTpPcHHee conpoTHBieHue — 1 Om.

R Ry —

Ha pucynke moka3zansl mKanel npubOpOB C MOKA3AHMAMH, KOTOPHIE
noayunn yucHuk. MicnipasHel mu mpubOpE MM Ke KAKOM-TO M3 HHX
IaéT HCBEPHBIC TIOKA3AHUA ]

o

O1BeT:

OG6pasen; BO3MOKHOTO PEIIEHUS
Jlns ompeaeIeHHA CHITBI TOKA MCIIONb3yeM 3akoH OMa 171 MOJTHOM
uend. BomsT™eTp U pesuctop R, coeaunens! napawiensHo. Creno-

BaTCIbHO, _1 _ __1_+L. Orcronma
R061.I.l RV Rl
Rygy =R _ 20110000 19 96~ 20 (0w,
oom T R, +R, 10020 ’
CienoBarte/isHO,
I= 3 = 36 =36 _~0,21 (A).

Ri+Ry+R, +r 20+150+0,4+1 171,4
AmnepmeTp nokassiBacT cHiy Toka okono 0,22 A, llena nenenus
wkansl amnepmetpa 0,02 A, uto Somnbine, 4€M OTKIIOHEHHE MOKA3a-

Hu OT pacuéra. Cleq0BaTe/IbHO, AMIIEPMETP A2€T BEepHbIE MOKA-
JaHHUA.

Jli1s onpeaeeHUs HATPSKEHHS MCTIoNk3yeM 3akoH OMa g yyacTka
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vemt: [ = U Orciona U =1-R; =0,21-20=4,2 (B). Bonsr-

R

MCTp JKC L. Ka3biBaeT HanpspkeHue 4,6 B. Llena aenenus BonsTMeTpa

0,2 B, 4ro B 1Ba pa3za MEHBIIE OTKJIOHCHMS NIOKA3aHHUI.
CreoBaTeIbHO, BOJILTMETP AAET HEeBEPHbIE NOKA3ZAHUSL.

+ KpuTepuu oLeHKH BLINOTHEHHS 33JaHUs

banint

[puBcacHO MOMHOE NMPAaBHIBHOE PEIICHUE, BKIIOYAIOLICE
CIIE AYIOLLHE DJICMEHTHI:

1) BepHo 3ammcanbl GopMy.IbI, BeIpaXKAOLIUE PHU3HICCKUE
3aKOHBI, MPMMCHEHHC KOTOPHIX HEOOXOAMMO isl PEHICHHUS
3a4a4d BeIOpaHHBIM €OCOO0OM (B JAaHHOM PELICHUM — 3a-
kon Oma 015 NOTHOT Yenu u Ot y4acmea yenu, popmynsl
014 pacyema CONPOMUBIEHUs YHACMKA Yenu npu nocaeoo-
8AMENLHOM U NAPANTETLHOM COEOUHEHUY NPOBOOHUKOR);

2) mpoBcACHBI HEOOXOAMMBIE MATEMATHUECKHE MPeodpas3o-
BAHUA W PACUCThI, NPHBOAAIIME K IIPABHIIBHOMY YHCIOBOMY
OTBETY, U npeacTtasicH oTeeT. [Ipu sToM momyckaetes pe-
meHne "o vacTsaM" (C MPOMEXKYTOUHBIMH BbIYHCJICHHIMHE).

3

IMpeacraBneHHOE peIICHUE COAEPXKUT .1 mosHOro petme-
HMS, HO M MMCCT QJIMH M3 CJICIYIOIIHX HEeJOCTATKOB:
— B HcoOxomuMbIX MaTeMaruueckux mpeobpa3oBaHUIX
WY BHIUMCICHHSIX JONYIIEHA OMHOKA.

%8151
— HeobxoauMere Matematuueckue npcoOpasoBaHUs M BbI-
YHCICHUSA JIOTHYECKH BEPHBI, HE COAEPIKAT OMHOOK, HO HE
3AKOHYCHBI.

W
— He npeacrasnens! npcobpasoBanusi, IPUBOASLIME K OT-
BETY, HO 3aIliCaH MPaBUABHbII YHCIOBOH OTBET WIH OTBET
B ODLICM BHAC.

581151
— Pewmenue coacpxut omnOKy B HEOOXOZUMbIX MaTeMa-
THUYECKHUX MPeoOpa3oBaHUAX M HE JOBCACHO O YHCIIOBOTO
OTBETA. ‘

ITpeacraBneHs! 3amucH, COOTBETCTBYHOIIHE OJAHOMY U3
CNEAYIOIMX CITy4aes:

— IlpeacTaBiacHsl TOALKO NOAOXKCHMS U (HOPMYJILI, BbIpa-
KAIOIMUE (PUIHUCCKUC 3aKOHBI, IPUMCHCHHUE KOTODPBIX HE-
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00X0aMMO A5 PSLICHMS 3aAa4H, 6€3 KaKux-11060 npeob-
pa3oBaHUE € MX UCIOIb30BAHWEM, HANIPABJICHHBIX Ha pe-
IICHUC 33Ja4M, U OTBETA.

158]151
— B pemenmn orcyrerByer OJIHA u3 ucxoausix gopmy,
HeoOXxoAuMas AN PeIeHUA 3aJa49H (W YTBEPKICHHUE,
neKalnee B OCHOBE PCLICHUS ), HO MPUCYTCTBYIOT JIOTHYE-
CKM BEpHBIE MpeoOpa3oBaHus ¢ HMeomuMMcs GopMyia-
MH, HAIPABJICHHBIC HA PELICHUE 3a4a4H.

50151
~ B OJTHOM u3 ncxomubix hopMy I, HeOGXOAUMBIX LTS
perneHus 3a1a4u (WK YTBEPIKIECHUM, JISKANEM B OCHOBE
pelIeHuS), JOMYINeHa OIMHOKA, HO MPUCYTCTBYIOT IOrH4e-
CKH BCPHBIE IpeoOpasoBaHusa ¢ UMEOIUMuCcs GHopMy:ia-
MM, HaIIpaBJICHHBIC HA PSIICHHMC 3aJa4H.

Bce ciryyan pclieHus, KOTOphI€ HE COOTBETCTBYIOT BBILIE-
YKa3aHHBIM KPUTEPHAM BbICTaBJIEHHs OUEHOK B 1, 2, 3
Ganna.
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<

B upeanpHoM kKonebaTeIpHOM KOHTYPE aMILINTYJA KOMCOAHHMIT CHUIBI

TOKAa B KaTyUIKEe MHAYKTHBHOCTH I, = 5 MA, a aMIulMTyZJa Hanpsbke-

HUS Ha KOHACHcaTope [/ = 2,0 B. B MOMEHT BpeMCHH ¢ HANIPsDKCHUE
m

Ha koHAeHcaTope pasHo 1,2 B. Halinute cimy Toka B kaTylike B 3TOT

MOMCHT.

Oteer: 1 =40 MA

O0pasen BO3MOXHOTO PCHICHMYS

B naeansHOM KOHTYpPC COXpaHsCTCs 3HEprus Kosebanuii:

72 2 2
CU, Ly o CU? +L12 _ Ll .
2 2 2 2 2

W3 paBeHCTB cieayer: 12=]31—£U2 u Q:_]_.
L L y?

U2
U2

B pesyasrare momyuacm: [ =/,

Oteet: [ = 4,0 MA.

Kpmepnu OIICHKH BBITIO.THCHMA 3a4aHKA

basst

IMpuBeaeHO MOJHOE MPaBUIBHOC PELIEHKC, BKIOYAIOLIEE
CHEAYIOIHE ITEMEHTHI:

— BEPHO 3amMCcaHbl (JOPMY/IbI, BRIPAKAIOUIE (PH3UHCCKHUC
3aKOHBI, IPUMCHEHHUC KOTOPBIX HCOOXQAMMO AJISL PCIUCHHA
3aa49M BoIOPaHHBIM CIOCOGOM (B AaHHOM PELICHHU — 3a-
KOH coxpanenus snepauu, popmynst Ons pacyéma sHepeuu
QNEKMPUHECKO20 NOJS 3APIHCEHHO20 KOHOCHCAmMOopa U
oHEP2UU MAZHUMHOZ0 NOS KAMYUWKY C MOKOM);

— MPOBEACHB HEOOXOAMMEBIE MaTEeMaTHUYECKHE Mpeodpa3o-
BAHMS U PACYCTHL, NPUBOAALIMC K [TPABMIBHOMY YHCI0BO-
My OTBETY, U MPEACTABJICH 0TBCT. [IpH 91OM Z0myCKaeTCs
peuIeHue "o gactsM" (C MpOMEKYyTOUHBIMH BEIYMCIICHMA-
MH).

3

IlpeacTaBicHHOE pCUICHHE COACPKHT . 1 momHOro peue-
HUS, HO ¥ UYMEET OAUH U3 C.I€AYIOIMX HENOCTATKOB:
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~ B HcoOxoauMpIX MaTCMATHUECKUX MPeoOpa3OBaHUAX
HJTH BBIYHUC/ICHHAX JOMYIUEHA OIIHOKA.

NI
—~ Heobxoaumbie MaTemMaTuueckue npcoOpa3’oBaHUS M Bbl-
YHCICHHS JIOTUYECKH BCPHBI, HE COACPKAT OLIMOOK, HO HE
3aKOHYEHHI.

NI
— He npeacrasiens npcoOpa3oBaHis, IPUBOAAIINE K OT-
BETY, HO 3aMHCaH NPaBUIbHBIA YHCIOBON OTBET WA OTBCT
B 0OLICM BU/C.

NI
— Pemenuc coaeprxut omnOKy B HEOOXOAUMBIX MaTeMa-
THYECKHX MPeoOpa3oBaHUAX U HE JOBEACHO A0 YHCIIOBOTO
OTBETA.

IlpeacrapneHsl 3ammMcH, COOTBETCTBYIOIUMC OJHOMY M3
CEAYIOIUX CIy4aes: :

— [IpeacTaBiacHbl TONBKO MONOXEHUS U GOPMYITBI, BbIpa-
Karomye Gu3M4ecKrue 3aKOHbl, IPUMEHEHUC KOTOPBIX HC-
00x0AuMO A1 petneHus 3a4a4H, 6e3 kakux-1bo rpeosd-
pa3oBaHMH € MX UCIOJB30BAHUEM, HAIIPABJIEHHBIX HA pe-
IICHHE 33J1a4H, U OTBETA.

NI
— B pewennu orcyrereyer OJJHA u3 ucxoausix gopmy.,
HeoOXoauMas AT peIneHUs 3a0a4u (UM yTBEPXKICHHE,
JIeXKAICC B OCHOBE PELICHMS), HO IPUCYTCTBYIOT JIOTHYC-
CKH BCpHbIE MpeoOpaszoBaHus ¢ UMeromuMucs Gopmya-
MM, HallpaBJI€HHBIE HA PEIIEHUE 3aJa4H.

nim
— B OJTHOM u3 ucxoaubix GopMy, HCOGXOMMMBIX Jis
pelIeHuMs 3a1a9d (MK YTBEPKACHHH, 1EKAIIEM B OCHOBE
pelIeHHM), AOMyLIeHa OImHOKa, HO IIPUCYTCTBYIOT JOrH1C-
CKH BCpHbIE npeodpa3oBaHus ¢ UMeomuMucs Gopmya-
MM, HalpaBJECHHEIE HA PEIIEHHE 3aJa4H.

Bce cayuau pemeHns, KOTOPHIE HE COOTBCTCTBYIOT BBILIC-
YKa3aHHbIM KPUTEPHSIM BBICTaBICHHS OLCHOK B 1, 2, 3
Gana.

213




E@orou ¢ JIMHOM BO.THBI, COOTBETCTBYIOICH KPacHOH rpaHuue ¢oTo-
sdpdexTa, BbIOMBAET IJICKTPOH M3 MCTAJIMMCCKOHM IUIACTHHKH (KaTo-
Ja) COCY/a, U3 KOTOPOrO OTKAa4YaH BO3AYX. JJIEKTPOH PasrOHIAETCS OX-
HOPOJHBIM JJICKTPHUCCKUM I[OJIEM HANPSKEHHOCTBIO F =5-10* B/um.
JI0 Kakoi CKOPOCTHM B3NIEKTPOH PA3TOHMTCS B 3TOM MOJC, MPOJETEB
myTs S = 5:107* M? PeaatusucTckue 3pBCKTH HE YUHTHIBATS.

Oteer. U ~ 3-10° m/c.

O6pasc1y BO3MOXHOTO peLIeHU

Ha9ambHas cKOPOCTD BBLLIIETEBLIETO SACKTPOHA Uy = 0. ®opmyna,

CBA3bIBaAOIIaA U3MCHCHHUC KUHETHYCCKOMH DHEPIrun YacTHLHBI C pa-

2
GOTOM CHIIbI CO CTOPOHBI 2IEKTpHUECKOro nojist: 4 =110
2

PaGora cusl cBsi3aHa ¢ HAMPSKEHHOCTBIO NMOJIS M MPOHACHHBIM
ITyTCM:

A=FS =¢eES.

Orcioma D> = 2eES  p = f@
m m

Otser: U =~ 3-10° m/c.
Kpurepuu oueHKY BHITIOMHEHUS 3aJaHUS Bannn

IpuBeaeHO MOTHOE NMPABUIILHOE PELICHUE, BKIIOYAIOLIEE 3
CNICYIOLIMC DIEMEHTHI:

1) mpaBubHO 3anucanbl GopMyIsl, Beipakarowiie $pu3u-
4eCKHE 3aKOHBI, IPHMECHEHHE KOTOPHIX HEOOX0AMMO 1T
peLICHHS 3a4a4u BeIOpaHHbIM crtiocoGoM (B JAaHHOM pe-
WIEHWU — YpaeHeHue Junuimenna ons pomosgpexma,
Gdopmynbl 0N USMEHEHUS KUHEMUYeCKOU IHeP2UU Yac~
muybl u OnA pabomsl Culbl INEKMPULECKO20 NOAS),

2) npoBeACHBl HEOOXOAUMBIE MATEMATHUYCCKHUE Npeodpa-
30BaHHS M PACUETDI, MPUBOAAINUE K IPABH.IBHOMY HH-
CJIOBOMY OTBETY, H mipejacTap;ieH oteeT. [Ipy aTom jo-
HyCKaeTes peiieHue "o yactaM" (C mpOMEKY TOUYHBIMU
BBIYHCIICHHSIMH). '

IlpeacraBneHHOE pEMICHUE COACPXKUT M.l momHoro pe- 2
IIEHUS], HO H MIMEET OAUH U3 CIEIYIOMMUX HEAOCTATKOB:
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— B HcOOX0AMMBIX MaTeMaTHYIEeCKHX MpeoOpa3oBaHMsiX
WM BBIYHMCICHUSX Oy INEHA OIHOKa.

| 20]1%1
— HcoGxoauMbie Maremaruueckue mnpcoOpa3oBaHus U
BBIUMCIICHMS JIOTHYECKH BEPHBI, HC COACPXKAT OUIMOOK,
HO HC 3aKOHYCHBI.

1Z0] 151
— He nmpeacrasicHbl npcoOpasosanus, MPUBOASLINC-K
OTBCTY, HO 3aIMCaH IIPABUIbHBIH YUCI0BOH OTBCT WM
OTBET B OOLICM BH/IC.

WJI
— Pewmenue coacpaut omuOKy B HCOOXOAUMBIX MaTCMa-
THYCCKUX MpeoOpa30oBaHMIX U HC AOBCACHO A0 YHUCIOBO-
ro OTBCTA.

[lpcacraencHel 3amucy, COOTBETCTBYIOIIHE OAHOMY H3
CIACAYIOIHX CTY4acB:
— IpeacraBicHbl TOIbKO MONOKEHUS ¥ HOPMY TBL, BbI-
paxkaromuc GUIMIECKUE 3aKOHbI, IPUMCHCHUC KOTOPBIX
HEoOX0AUMO ISl pCHICHHUA 334a4H, 0e3 Kakux-Tu0o Tpe-
00pa30BaHuii C UX UCMIOIb30BAHUCM, HATIPABIICHHBIX HA
PCIICHHC 337aYH, W OTBETA. '
NI
— B pemwenuu orcyrctByetr OJHA u3 nexoansix gop-
My.1, HeoOXoquMast A7 peIneHus 3aaa4u (KIu yTBCP-
MJIECHHE, JCHKALICC B OCHOBC PCIHEHHA), HO TIPUCYTCTBY-
0T JIOTHYECKH BCPHBIC MPCOOPa30BaHUs C MMEIOIMUMUCS
topMy1aMU, HAMPABJICHHBIC HA PCUICHUC 33JaYU.
a5
— B OJJHOM u3 ucxoaubrx $popmy 1, HCOBXOAMMBIX A1
peineHus 3a1aun (MM YTBCPIKACHHH, JIEKAWEM B OCHOBE
PCLICHHA), AOMYLIEHA OUOKA, HO MPUCYTCTBYIOT JIOTH-
YECKH BEPHBIC MPcoOpa3oBaHusd C MMEIOIIUMHCH GopMy-
JIaMH, HAIIPAB;ICHHBIC HA PCLICHUC 3aJa4H.

Bce ciyvaum pemeHus, KOTOpbiC HC COOTBCTCTBYEOT BBI-
IICYKA3aHHLIM KPUTEPUSAM BBICTABICHUSA OLCHOK B 1, 2,
3 6aana.
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Ipoexm”

Enuubiii rocyaapcreennbrii 3x3aven no PUIMKE

TosicHeHHs1 K AEMOHCTPALMIOHHOMY BAPHAHTY KOHTPOJIbHBIX
HIMEpHTENLHBIX MaTepuanoB 2011 roaga no dgusuxe

Ilpu o3HAKOMIEHMHM € JACMOHCTPALMOHHBIM BAPHAHTOM KOH-
TPOJBHBIX M3MEpHTEIbHBIX Marcpuanos 2011 roma cnexyer umets B
BHIY, 9TO 33JaHUsi, BKMIOYEHHBIE B ACMOHCTPALMOHHBIN BapHaHT, HC
OTpaXKaroT BCEX BOMPOCOB COACPIKAHHUS, KOTOPbie OyAyT MpOBEpATHCA
¢ nomoinpio BapuanTos KMM B 2011 roay. Iomxsiit nepedeHs BOTpoO-
COB, KOTOPBIE MOTYT KOHTPOIMPOBATBLCS HA €AUHOM IrOCYAapCTBCHHOM
sk3ameHe 2011 roga, mpuBeaeH B koAU(HKATOPE SIEMEHTOB COAED-
’KaHHA 10 (U3MKE IS COCTABJIECHHS KOHTPOJBHBIX H3MEPHTENBHBIX
marepuaios (KMM) exunoro rocyaapcrseHHoro sk3amena 2011 roaa.

Ha3snaueHne AEMOHCTpAIFIOHHOrO BapHaHTa 3aK/I04acTCs B
TOM, 4TOOBI AaTh BO3MOXKHOCTh M00oMy ydacTHuky EI'D u mupokoit
00INeCTBEHHOCTH COCTABHTb MPEIACTaBICHME O CTPYKType Oyaymmx
KHM, xonwgectse 3amanuii, nx ¢opme, yposre cnoxxsoctu. [Ipuse-
NCHHBIC KPUTCPUM OLICHKH BBINO;THCHUS 33JaHUN C pa3BEPHYTHIM OT-
BETOM, BKTIOUEHHBIE B 3TOT BapUaHT, AAXOT MPEACTaBICHUE 0 Tpebo-
BaHWTX K MOJIHOTE M NPaBHIBHOCTH 3AMUCH Pa3BEPHYTOrO OTBETA.

ITH CBEAEHHMSA TO3BOJAT BHIITYCKHHKaM BhIpaboTarh cTpare-
ruro noAroToBky u caauu EIND.

* VrBepkaeHHbIi aemMosapuant 2011 r. oM. Ha caiite www fipi.ru.
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HHcTpyKkuusa no BbINOJIHEHHIO paboThI

Jns BBINOMHEHMA dK3aMEHALMOHHOHN paboTel No ¢u3MKe OTBO-
aarcs 3,5 gaca (210 munyT). PaboTa coctouT u3 3 yacTeil, Brimogaro-
mux 35 3afaHuii.

Yacts | comepaxur 25 3amanmii (A1-A25). K kaxaomy 3aganuio
AaeTcs 4 BapUaHTa OTBETA, U3 KOTOPBIX NPABH.IbHBII TONBKO OAMH.

Yacte 2 copepxkut 4 3aganus (B1-B4), B koTopsix orBeT HEOO-
XOJUMO 3ammucath B BuAe Habopa mudp.

YacTe 3 cocrout u3 6 3amau (C1-Cé), nna xoropeix Tpebyercs
JIaTh Pa3BEPHYTHIC PEIICHHUA.

Ilpy BRIYMCICHHAX Pa3peIIACTCs MCHO;Ib30BATh HEMPOTPaMMH-
pYEMBIH KalbKyIATOP.

BHuMaTepHO TPOUYMTANTE KaXJ0€ 3aJaHHE W NPEIIaracMeic
BapHaHTEl OTBETA, €CIM OHU uMEtoTcs. OTBEYAHTE TOJIBKO MOCHE TOTO,
Kak Bbl IIOHSIM BOIIPOC U IPOAHATM3HPOBAIN BCE BAPUAHTHI OTBETA.

Beimonuaiite 3agaHus B TOM TOpsiaKe, B KOTOPOM OHH [JaHHI.
Ec1n kaxoe-To 3a1aHME BBI3BIBAET Y BaC 3aTPYAHEHHE, MPOIYCTHTE
ero. K mporymeHHbIM 3a1aHISIM MOXKHO OyAeT BEPHYTbCS, €CIIH Y Bac
OCTaHETCS BpeMi.

3a BBIIONIHEHHE PA3IMYHBIX IO CIOKHOCTH 33aJAaHMH JaeTCs
oauH wiaH Gonee Oannos. bamiel, MOTyMEHHBIE BaMH 32 BBITIOJHEHHBIE
3agaHus, cymmupylootcs. [locrapaiiTecs BBINONHUTH Kak MOXXHO
Gonbire 3anaHui 1 HabpaTh HaUOOMbLIEE KOMHYECTBO OATIIOB.

Kenaem ycnexa!
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Huxe OPUBEACHBI CIIPABOYHBIC AAHHBIC, KOTOPHIE MOTYT I10-

HagoOUTHCS BaM IPU BLITIONHCHUU PabOTHI.

IleCﬂTH‘-lele NPHCTABKH

IEKTPUHECKHH 3apsia)
nocrosinHa [1anka

Haume- | O0o3Ha- | Muoxu- | Hauve- | O0o3Ha- | MHoxuH-
HOBAHNE YeHne TeJlb HOBaHIIE JeHne TEJb
rura r 10° CanTu C 10 -
Mera M 106 MELLTH M 107
KI.I0 K 10° MHKpPO MK 10°
T'eKTO r 10 HAHO 10 °
Jenu a 107 TTHKO 1072

Koncmanmoi
YHCIIO T n = 3,14
YCKOpeHUEe CBOGOIHOTO MaacHus Ha 3emiie g = 10 m/c?
rpaBUTAUMOHHAs TOCTOSHHASL G=6,710"
H-wm*/kr?
VHHBEpCaIbHas ra3osasi IOCTOSHHASA R=831
Iox/(moms-K)
noctosHHa Bossumana k=1,3810" LK
NOCTOsIHHAA ABOrapo N =6-10" mop™
CKOpPOCTb CBETa B BaKyYMe c=310"m/c
k03()QUUMEHT NPOTNOPUMOHATLHOCTH B 3a- K= =910
xoHe Kv:ioHa 4me,
H-MY/Ki?
MOAY.Tb 3apsiaa 3IEKTPOHA (7ICMEHTApHBIA ¢ = 1610 Ka

h=66-10"" xc

BHUBA.ICHTHa
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Coomnowenue meycoy paziudnsiMu eOURULAMU

TCMIICpaTypa 0K=-273°C
aToMHas eIMHULA MacChl laem = 1,66-107 kr
I atoMHas e 1MHMIA MACCHI DK~ 931,5 M»B




1 371€eXTPOHBOILT

15B=1,6:10 "° Ix

Macca uac-

muy

3MeKTpOHA 9,110 kr~5,5-10*aem.

npoTona 1,673-10% kr ~ 1,007 a.e.m.

HEHTpOHA 1,675-10%" xr ~ 1,008 a.e.m.

Ihomuocme MOACOJTHEYHOro 900 kr/m’
Macnia

BOJIBI 1000 kr/™’ ATIOMHHHS 2700 kr/v’

JPEBECHHBI 400 xr/M®  xenesa 7800 kr/m’

(cocHa)

KEePOCHHA 800 kr/M’  pryTH 13600 kr/m°

Yoenvran menaoemrxocmeo

Bo-  42-10 JIx/(xr-K) aTo- 90 I/(xr-K)

bl 3 MMHHA 0

JbJ 2,1-1(3 Jox/(kr-K) MeIu 38 Ix/(xr-K)

a 0

xKe- 460 Jx/(xr-K) YyryHa 50 x/(xr-K)

aesa 0

CBHH Jx/(xr-K)

ua 130

Yoensvnan mennoma

napooGpa3oBaHus 2,3-10° i/xr

BOABI

miaBenus cBuHU  2.5-10% [hi/kr

TUIABJICHHA bJA 3,3-10° hx/kr

HOleUlbIl blé yC/10B8US:

aasncame  10° [Ta, temmcparypa 0°C
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Monspnas
Mmacca

a30Ta 28-107°
aprona  40-10°
Bogopoga 2:107
Bo3ayxa 29-10°
rems 4-107

KI/MO.Th
KI/MOJIb
KI/MOJIB
KI/MOIb
KI/MOJIE

KHCIOpOZa
JITHS
MomOIcHA
HEOHA
YIIICKUCTIOTO
rasa

32.1073
6-107°

96-107
20-107
44-107

KI/MOJIb
KI/MOJIb
KIr/MOJTh
KI/MOJTb
KI/MOJIb
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Yacrs 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ 6aanxe omeemoe Ne 1 noo
HOMepoMm 6bInONHAEMo20 eamu 3a0anusn (A1-A25) nocmaeeme
3HAK « X» 6 K1emoYKe, HOMep KOMOopoli COOmMeemcmeyem Homepy
8b10PAHHO20 6aMuU_omeema.

[II Yetnipe Tema apuraauck mo ocu Ox. B Tabnune npexncras-
JICHA 3aBUCHUMOCTDb X KOOpAI/IHaT oT BpeMeHI/I.

L c 0 1 2 3 4 5
X, M 0 2 4 6 8 10
X2, M @ 0 0 0 0 0
X3, M 0 1 4 9 16 | 25
X4, M 0 2 0 -2 0 2

VY KaKkoro M3 Tejl CKOPOCTb MOT:1a ObITh NOCTOSHHA M OT-
AVYHA OT HyJis?

I 1 2) 2 3) 3 4) 4

Ha teno B MHEpUMATHHON CHUCTCME OTCHETA JCHCTBYIOT JABE
cunsl. Kakoii u3 BekTOpOB, H300PKEHHBIX HA MPABOM PHUCYH-

Ke, TPABHIbHO YKA3blBACT HANPABICHHE YCKOPCHHS TCla B
3TOM cHUcTeEMeE oTcueTa’

) 1 2) 2 3)

)
I
A
I~
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Ha pucyHke npcacraBicH rpaduk 3aBHCHMOCTH MOZYIS CHIIBI
3
YIPYrOCTH OT YJJIMHEHUs NpPYKHHbL. YeMy paBHa >KCCTKOCTh

OpYKHHBL?

1) 250 H/m

2) 160 H/u F.H
4) 1,6 Hwm

20

0 4 8 12 x cm

lII JlBa Tesa ABHKYTCS MO B3aMMHO MEPIEHIMKYISPHBIM FCpECC-
KalOMmMMUMCsl NPSMBIM, KakK MO0Ka3aHO Ha pUCYHKe. Moxyms uM-

nynbca IICpBOro Teda p; =4 xr-M/c, a Broporo Tena

p2=3 kr-m/c. Yemy paBcH MOAy.1b HMIY.1bCA CHCTEMBI ITHX
TN mocie ux abcoIoTHO HEYnpyroro yaapa’

—> i
P, %
1) 1xkr M/ 2) 4 xr Mmic 3) 5 kr-m/c 4) 7 xkr- m/c

III ArTtomo6uIe Maccoit 10° kr aBroKeTCs co ckopocThio 10 M/c.
YeMy paBHa KUHCTHYCCKAs JHCPrHUs aBToMoOuns?

1) 10° Ix 2) 10* JIx 3) 510k 4) 5-10° Ox
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[ 6 ]
)

Iepuon kosebanmii mpyxuHHOro Mastuuka 1 c. Kakxum Oyaer
nepuox KonebaHui, ecM Maccy rpysa MasiTHUKAa M JKCCTKOCTB
NPY>KMHBE YBEJIH4MTD B 4 pasza’

lc 2) 2c¢ 3) 4c¢ 4) 05¢c

Ha nocneaneM kunomMeTpe TOPMO3HOTO Iy TH CKOPOCTh MOC3AA
ymenbmiach Ha 10 M/c. Onpeaenure ckopocTb B HAYAsIC TOP-
MOXKEHHS, €C.TH OOIMit TOPMO3HOM ITyTh MOE€3a COCTaBUI 4 KM,
a TOPMOXKEHHE OBLTO PABHO3AMCICHHBIM.

1) 20wk 2) 25wl 3) 40 wm/c 4) 42wl

INpu CHUXKCHHUH TEMIIEpaTyphl ra3a B 3aMasHHOM COCY/IC AaBlIC-
HHE ra3a YMEHPIIACTCSA. JTO YMCHBINCHHE JABACHUS OOBICHSI-
CTCA TEM, 4TO

l) YMCHbIIACTCH JHCPrUuda TCILIOBOTO ABHIKCHMS MOJICKY T
rasa

2) YMEHBIDACTCS YHEPTHS B3AMMOIEHCTBHAI MOJICKYJI rasa
JpyT € ApYyroM
3) YMEHBLIAETCS XAaO0THYHOCTh ABMDKCHUS MOJIEKYII raza

4) yYMEHbIUAIOTCS Pa3MCPhl MOJIEKYII ra3a IPH ero OXJIax-
JCHUU
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lzl Ha ra3oBoii miuure cTOMT y3Kas XacTploll ¢ BOJOH, 3aKpBITasd

)

kpoimkoi. Ecam Bogy U3 Heé mepenuTh B MIMPOKYIO KacTPIOTIO
H TOXE 3aKPHITh, TO BOAA 3aKHIIMT 3aMETHO OBICTpEE, HEM €CIH
Obl OHa OCTa1ach B Y3KOi. ITOT HaKT OOBACHAECTCA TEM, UTO

1) yeenwuMBaeTCs IUIOMAAb HATPEBAHUS M, CIIEA0BATEb-
HO, YBEJIMYUBACTCA CKOPOCTb HATPEBAHMS BOALI

2) CYINECTBCHHO YBE/IMMHUBACTCA HCOOXOAMMOE JaBlICHHIE
HACHILICHHOTO Napa B Iy3bIpbKax H, CJICI0BATE/IBHO,
BOJE Y JHA HAJ0 HarpeBaThCs O MCHEE BbICOKOM TEM-
neparypel

3) YBEIMYMBACTCA IUIOMAAb MOBEPXHOCTH BOABI M, CIIEI0-
BaTeNNbHO, HCHIapeHue NAET 60J1ee aKTHBHO

4) 3aMeTHO yMEHbMAETCH riTyOHHa CJIos BOAKI U, CIeJ0Ba-
TEJILHO, Iy3bIPbKH Iapa OGeicTpee AoOHparoTes A0 Io-
BEPXHOCTH

OtHOCUTEIbHAA BIAKHOCTh BO3XyXa B IMUTHHApPE MOA MOpHI-
HeM paBHa 60%. Bo3ayx M30TEPMMUCCKHA C)KanM, YMCHBINHNB
ero oobeM B ABa paza. OTHOCHTENBHAA BIAXKHOCTH BO3LyXa
crana

120% 2) 100% 3) 60% 4) 30%

UYeThipe METAUTHYECKHX OPYCKA IMONOKIIN BIUIOTHYIO JApPYT K
JApYry, Kak moka3aHo Ha pucyHke. Crpenxu yKaselBaIoT Ha-
IpaBJICHHUE TEIUIONEpeaadn oT Opycka k Opycky. Temmeparypsl
opyckos B AaHHsIil MoMmeHT 100°C, 80°C, 60°C, 40°C. Temre-
parypy 60°C umeer 6pycok

Y
ELX

A 2) B 3) C 4 D
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ITpu temneparype 10°C u gasaenuu 10° [Na miotHOCTH rasa
pasHa 2,5 kr/m’. Kaxosa Mosspras mMacca rasa’

) 59r/mom  2) 69r/mom  3) 598kr/mMoms  4) 5,8 107 kr/moms

HeszapspkeHHOE METaLIHYeCKOe TEeNOo BHECHM B OJHOPOAHOE
3JEKTPOCTATHYECKOE MOJIe, a 3aTeM pa3ie/iiiy Ha yacTu A u B

(cM. pucynok). Kakumu snextpHueckumu 3apsazamu oGnanaior
3TH YaCTH MOCIIC pas3cacHus?

abD

Y
-

1) A - moaoxurensHbeiM, B — octaneTcs HeHTpaibHBIM

~

2) A - ocranercs HeittpaneHbiM, B — oTprLaTeibHBIM
3) A - oTpuuareabHbIM, B — 10I0KHTE TBHBIM

4) A - nonoxureapHBIM, B — oTpUIaTEe NIbHBIM

ITo mpoBOAHUKY TCHET MOCTOSHHBIA INEKTPUUCCKHH TOK. 3Ha-
YECHHE 3apsda, MPOLIC/LIETO 4epe3 NMPOBOAHUK, BO3PACTAacT C
TEYEHHEM BPEMEHH COTIACHO rpaMKy, [peACTaBICHHOMY HA
pucynke. Cu1a TOKa B IPOBOIHMKE paBHA

1) 36A
2) 16A 7 Kﬂ‘f_;_;__d:____:h___;;_
3) 6A )
0 2 4 6 8t
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1)

WHIyKTHBHOCT BUTKA MPOBOIOKH paBHa 2-107° I'u. [Ipu xaxoit
CHJIE TOKA B BUTKE MarHMTHBIH MOTOK 4€pe3 MOBEPXHOCTD, Or-
PaHHYCHHYIO BUTKOM, paBcH 12 MB6?

1) 24-10° A
2) 0,17A

3) 6A
4) 24A

Ha pucyHke B 1ekapTOBO# CHCTEME KOOPAMHAT NMPEACTABIICHBI
> .

BCKTOpP PlH,LIyKIlHPIeB MArHuTHOrO I1noJjid B 3J'[CKTpOMaI'HI/ITHOﬁ

BOJIHE B BEKTOp C CKOpOCTH c¢ pacnpocTpanexus. Hampas-
9

JICHHC BCKTOpa HaNPsDKCHHOCTH JJICKTPHYUECCKOrO nOJiA E B
BOJIHC COBIIAZAcCT CO CTpCIlKOﬁ

z

N/

2) 2 3) 3 4 4
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YueHHKHE UCCIEAOBAIM COOTHOIICHHE MEKAY CKOPOCTSMH aB-
TOMOOHIILYHKA ¥ Cro U300pa’keHHs B IUIOCKOM 3epKaje B CHC-

TCMC OTCHCTA, CBA3aHHOM ¢ 3epkasioMm (cM. pucyHok). ITpoex-
s Ha och Ox BeKTOpa CKOPOCTH, C KOTOPOH JABHXKCTCA H30-
OpaxeHHE, B ITOM CHCTEME OTCYCTa PaBHA

y
| o
£X23
[P a'_) >
0 x
) -2v 2) 2 3) v 4 v

JIBa TOuCUHBIX MCTOYHMKA CBETa S; M S; HaXoAaTcH OMHM3KO
JAPYT OT APYra 4 CO34al0T Ha YAAJCHHOM 3KpaHC D yCTOHYH-
BYIO UHTEP(EPEHLHOHHYIO KapTHHY (CM. PHCYHOK). TO BO3-
MOXKHO, €ciit S; 1 S; — Manbic OTBCPCTHUS B HCIIPO3PATHOM
9KpPaHe, OCBCINCHHBIC

1) kaKA0E CBOMM CONHEYHBIM 3alfYKOM OT Pa3HbIX 3CPKat

2) OJHO — JJaMIIOYKON HAKAIABAHHUSA, 4 BTOPOE — TOPAIICH
CBCUOH
3) 0AHO CHMHHM CBETOM, & APYTOE KPACHBIM CBETOM

4) CBCTOM OT OJAHOIO M TOro K€ TOYCYHOIM0 UCTOYHHUKA
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JBa ToucuHbIX NMOJI0KKUTENBHBIX 3apiaaa ¢ = 200 K u
¢> = 400 rKn Haxomsarcsa B BakyyMme. OmpeaeIUTe BETMYNHY

HaNPsOKEHHOCTH 3IEKTPUYMECKOTO NMOJII 3THX 3apsJ0B B TOUKE A, pac-
TO;I0KEHHOU Ha NMPsAMOM, COEAUHAIOMIEH 3apsiibl, HA paccTosHUM L OT
nepeoro u 2L ot Broporo 3apsaa. L = 1,5 m.

1) 1200xB/™M 2) 1200B/m 3) 400xB/M 4) 400 B/M

Ha pucyHke nmpeacTaBieHpl HCCKOMbKO CaMBIX HHXKHUX YPOB-
HE# 3HCprumM aToMa Bogopoaa. MoKeT 11 aToM, HaxoASLIMii-
cs B cocTosiHuM K, nmorjoturs GOTOH ¢ sHCprucii 3,4 3B?

£, 5B}
1) nma, mpu 3TOM aTOM NCPCXOAUT B 0
cocrosnme L; Ey T-15
2) [a, IpU 3TOM aToOM ICPEXOIMT B E 34
cocTosHue E; “2 i
3) [1a, Ipy 3TOM aTOM MOHU3YETCH,
pacnanasch Ha MPOTOH H JIEK-
TPOH
4) Her, 3Hepruu poToHa HCAOCTA-
TOYHO AJIA TIEPEX0AA aTOMa B
B030YKACHHOE COCTOAHHE

Ey—1—-13,6

Kakas aoms pagvoakTHBHBIX SAE€p PaclagaeTcs 4depe3 MHTCp-
BaJl BpEMEHH, PaBHbII JBYM NepuojaM nojiypacrnana?

1) 100% 2) 75% 3) 50% 4) 25%
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PagmoaxTvBHBIN MOOHUI g}f Po, ucneiTas 0AuH c-pacniag v

ABa [B-pacnana, mpeBpaTiICs B H30TOT

1) cBunua 2) nooHM 3) BucmyTa 4) Ttammua
212 212 212y 208

Onun u3 criocobor u3MepeHus mocrosHHoi [Inanka ocHoBan

Ha ONMpeJETICHMH MAKCUMAIbHON KMHETHYECKOH SHEPTHU 3JICK-
TPOHOB 1P (oTOI(EPCKTE ¢ MOMOLILIO M3MEPCHUS HAIPSIKE-
HUA, 3aAepkuBaloero ux. B Tabauue mpeacTaBicHbl pe3yib-
TaThl OJHOTO M3 HEPBBIX TAKUX OMBITOB.

3azepxkuBaromee HanpspkeHue U, B 0,4 0,9
YacroTa ceera v, 10" I'n 5,5 6,9

Iocrosnuas ITnarka no pe3yapraraM 3TOro 3KCIIEPUMEHTA PaBHA

D 6610% ke 2) 57-10% Ixc 3) 63-10% brc 4) 6,010 ke

ITpu u3mepenmy cunbl TOKA B MPOBOJIOUHOM crmpamu R uetsipe
YUCHHUKA TO-PasHOMY MNOJCOSTMHILIM amrepMeTp. Pesymsrar uso-
OpaxeH Ha PUCYHKC. Y KaKMTC BCPHOC MOJCOCAMHCHHE amIiep-

MeTpa.

1)
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[lpu MpoBEACHHUM IKCHEPMMEHTA YYEHHK HCCIEA0BAjl 3aBUCH-
MOCTb MOJYJIS CHJIbl YIIPYTOCTH IPY>KHHBI OT JUTHHBI IIPYKUHBL,

KoTopas Bhipaxaetcs opmynoit [ ()= kll -1y | crre {g -
ATMHA TPYXMHH B HeaehopMHUpoBaHHOM cocrosanuH. Ipadux
TOJTy4EHHOH 3aBUCUMOCTH ITPHBEACH HA PHCYHKE.

Kakoe(-ue) u3 yTBepskaAcHuUiA COOTBCTCTBYCT(-I0T) peay braram orbira?
A. JltuHa npyxuHbl B He e POPMUPOBAHHOM COCTOSIHMU paBHa 3 CM.
b. XKectkocts npysxunsl pasHa 200 H/m.

1) Toneko A 2) Tonskob 3) A, ub 4) nu A, uu b
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Yacte 2

Omeemom k kaxcoomy u3 3adanuii BI-B4 6yoem nexomopas no-
CneooeamenbHOCHL Yudp. Imy nociedoeameibHocmy HAOO 3a-
nucameo 6 6aank omeemos Ne | cnpasa om nomepa coomeemcm-
gyroulezo 3adanua 6e3 npobenos u Opyzux CUM6E0N06, HAYURAA C
nepeoii kiemouxu. Kasxcoyro yugpy nuwuume 6 omoenvHoll Kie-
moy4Ke 8 COOMBemcmeUlU C NPUBeOeHHbIMU 8 DILaHKe 0bpazyamu.

B pesy.asTaTe nepexoga ¢ 0AHOH KpYroBoll OpOHTHI Ha APYIYIO
HEHTPOCTPEMHTCILHOS YCKOPCHUE CIyTHHKA 3€MJIH YMEHbIOA-

erca. Kak u3McHAIOTCs B pe3ysbTaTre 3TOr0 mepexoja paauyc
OpOMTHI CITyTHHMKA, CKOPOCTb €0 ABHXKCHUS 110 OPOUTE ¥ TIEPHOA
oOpatichus Bokpyr 3em:iu?

L1 kaxA0i BCIMUYMHBI ONPEAECINTE COOTBETCTBYIOIIHIH Xapak-
TCP U3MCHEHMS!

1) yBemuwuuaace
2) yMeHbILIHNACh
3) He U3MCHUIACHh

3anumure B Tabnuily BbiOpaHHbic LMdps 11 ka0l ¢usHueckoit
senuunHbl. Lidprl B 0TBETE MOrYT HOBTOPATBCA.

Pagityc opOurhi CKopocTb ABHKCHHS Ilepuoa obpamenus
1o opoumre BOKPYT 3eMJIM
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Temneparypy X0:10aMIbHMKA TCIUIOBOM MAINHHBI VBEIMUMIIH,
OCTaBHB TEMIIEPATypy Harpeparcias mpexsei. KommuecTso Te-
TUIOTHI, TIOYYEHHOC ra3oM OT HarpeBaTend 3a IUKII, HE H3Me-
Hunock. Kak usmenuwmucy npu 3rom KITJ{ TernoBoii MammuHsl,
KOJIMYECTBO TEILIOTHI, OTAAHHOE Ta30M 3a IUKJ XOJI0 AWIBHHKY,
¥ paborta ra3za 3a K’
st ka0 BENUYMHBI OIPECIUTE COOTBETCTBYIOLIMIT Xapak-
TEp U3MEHECHHUS:

1) ysenwumzach

2) yMEHBLIWIACH

3) He 3MEHMIACh

3anumuure B Tabnuiry BHIOpaHHBIE LMGPHI A KKA0H (UIHYECKON
BeJIMIUHEL. L{udprt B OTBCTE MOTYT HOBTOPSATHCS.

KII[ rennoroii | KonwuecTBo TemtoTel, oTgaHHoe | Pabora rasa
MAIIHHBLI ra3oM XOJOAWIBHUKY 32 UK

32 [UKJI paboThI

TTy4ok cBETA NEPEXOAUT M3 BOABI B BO3AyX. YacTora cBETOBOIA

BOJIHBl — V, CKOPOCTb CBETA B BOJIE — U, TIOKA3aTCilb IIPEIOM-
JIEHUS BOJBI OTHOCUTENIBHO BO3AyXa — M. YCTaHOBHTE COOT-
BETCTBHE MEXIY (PU3WUECCKUMH BCIMYMHAMHM U (popMyIamm,
N0 KOTOPBIM MX MOXKHO paccuuTats. K kakmoit mo3uumu nep-
BOr0 CTONOLA NMOAOCPHUTE COOTBETCTBYIOIIYIO TO3HLMIO BTO-
pOro 4 3anuiuMTe B TAOMUIly BHIOpaHHBIC LHGPHI [0 COOT-
BETCTBYKOLOIMUMH Oy KBaMH.

OU3MYECKHWE BEJIMYMHbI ®OPMYJIbI
A) nnvuHa BOJMHBI CBETA B BO3AyXe 1) L
n-v
2) n-v
v
b) nnmna BOSHBEI CBETA B BOAE 3) nv
v
49 v
14

OrTser:
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Konagencarop ko:1e0aTe/IbHOr0 KOHTYpa NOAKIIOUCH K UCTOY-

HUKY [IOCTOSIHHOTO Hampspkenust (cM. pucyHok). I'paduku A u

b mpeacraBiasor u3MEeHEHUS (QU3MMECKHX
BEIMYMH, XapaKTEpHU3YIOIMUX KonedaHus B

A)

0
b)

0
Otsert:

KOHTYpE TOCIE NEPEBEICHUS MEPeKITIYaTe-
aa K B nonoxenwne 2. YCTaHOBUTC COOTBCT-

- ES 1 crBue mexay rpaduxamu u QusmuccKuMH

BCIMMHHAMH, 3aBHCHUMOCTH KOTOPBIX OT BpC-
MCHHU 3TH rpadHKd MOTyT mpeactaBaarh. K
KaKAOH MO3WUMHU TIepBOro crosdua noabe-

LI pHUTE COOTBETCTBYIOIIYIO IMO3MLHUIO BTOPOTO

Y 3anNMIMATC B Tabnyuy BHIOPAHHBIC LUGPBI
IO COOTBETCTBYIOIIUMHU OYKBAMHU.

'PA®HKU OUN3NYECKUE BEJIMYMHbI

1) sapsa nesoit o6knaaKK KOHASHCATOPA

*2) cHiIa TOKa B KATYLOKC

3) oHEeprus MIEKTPHUYCCKOTO MOJIs KOH-

i —‘ﬁ L ':’ _‘_ —E_ B ACHCaTopa
1 1

4 [ 4) 3HEprus MArHUTHOTO TOJIS KATYLIKH

He 3abyobme nepenecmu 6ce omeemsl 6 O:1anK omeemog No | ]

233



Yacrs 3

3aoanua C1-C6 npedcmaensaiom coboii 3a0a4u, noinoe peuwienue
KOmopbix Heobxoo0umo 3anucams 6 6ianke omeéemoa No 2. Peko-
MeHOyemcs npoéecmu HPedsapumenbHoe PeUleHe HA YepHOoGU~-
ke. Ilpu ogopmnenuu pewienus ¢ odnanxke omeemos N 2 zanu-
wume cuavaia nomep 3aoanun (Cl u m.o.), a 3amem pewienue
coomeemcemeyroujell 3a0auu.

Ha pucyHke mpuBejeHa 3MCKTPUUCCKAs LENb, COCTOSILAA U3
raJlbBAaHHYECKOrO 3J1EMEHTA, peocTara, TpaHcdopmaropa, aM-

TIEPMETPa U BOJILTMETPA. B HauanmbHBIM MOMEHT BPEMEHH NMOJI3YHOK
peocTara yCTaHOBIEH MOCCPCAUHC M Henoasoked. Onupasch Ha 3a-
KOHBI 3JICKTPOAMHAMMKH, 00BACHUTC, KaK OyAyT U3MEHATHCA IIOKa3a-
Hus npuOOpOB B MPOLECCC NCPCMCLICHMS MOA3YHKA PEOCTaTa BJICBO.
9/1C camoMHAY KUK NPCHCOPCUL 1O CPABHCHHUIO C & .

Er

i —@®

Honnoe npagunvnoe pewenue kaxcooii uz 3aoay C2—C6 donicno
8KI0YAMb 3AKOHbI U (POPMY/Ibl, NPUMEHEHUE KOMOPLIX HeobX0-
OUMO U OOCMAMOYHO ONA PeUieHUsl 3a0a4u, d MaKdce Mmamema-
muyeckue npeobpasoséanus, paciemsl ¢ YUCACHHHIM OMEEMOM H,
npu 11eodxo0uMocmu, pUCyHOK, ROACHAIOWUN pewtenue.
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Hlait6a mMaccoit m HauMHAECT ABIDKEHHE IO >kenody AB u3
TOUKHU A 13 cocTostHus nokos. Touka A pacronoesa Beimie
touku B na Bricore H =6 M. B nmponecce apmxeHns no xe-
100y MeXaHuuecKasl SHCPrus maiObl H3-3a TPCHHS YMCHBb-
maercs Ha AE =2 Jbk. B Touke B maiiba Beeract u3 xkeso-
6a noa yrnom o = 15° Kk rOpM3OHTY ¥ MAJACT HA 3CMIIO B
touke D, Haxoxsmeiica Ha 0aHOM ropu3oHTa/M ¢ To4koi B
(cM. pucyHok). BD = 4 M. Haiinure Maccy mait6sr m. Compo-
THUBJICHHEM BO3AYXa IPEeHEOpEUb.

A

B ropusoHTaIBHOM LUAUTMHAPHUYMECKOM COCYIE, 3aKPLITOM MOpII-
HEM, HAXOUTCS OTHOATOMHLIH McanbHeli ra3. [lepsoHavyansHoC

JlaBlIeHUE Taza p, = 4-10° IMa. Paccrosuue OT AHa cocyaa Jio
nopwmua pasHo L. Ilnomans momepeyHOro CeucHMs MOPIIHS
S=25cM’. B pesynsTaTe MEAIEHHOTO HATPEBaHHA ra3 MOMy-
unn konmkectBo Termnotsl O = 1,65 x/bk, a nopimeHs cABHHYI-
ca Ha paccrosaue x = 10 cm. Ilpn aBroxeHHH mopluHs Ha HEro
CO CTOPOHBI CTEHOK COCY/1a ACHCTBYET CHi1a TPEHMA BEIHYHMHOH
FTP=3~103 H. Haiigure L. CumraTh, YTO COCYA HAXOAMTCA B

BaKyyMe.
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IIpn nposeacHun naGoparopuoii paboOTH ydeHMK coOpan
INICKTPUHECKYIO LECTh MO cXeMe Ha pucyHke. ConmpoTHBiICHHS
R; u R, pasust 20 OM u 150 OM cootBeTcTBeHHO. ConmpoTus-
nenue BonbTMETpa paBHo 10 kOm, a ammepmerpa — 0,4 Om.
IJIC uctounnka paeHa 36 B, a ¢cro BHyTpeHHEE CONMPOTHUBIIE-
Hue - 1 Om.

R,

N

Ha pucyHke nokazanel mkansl IpuOOPOB C NOKAa3aHUAMH, KO-
TOphle moyunn yueHuk. McrpaBuel nu npubopsl MiH XKe Ka-
KOH-TO U3 HUX JNa&T HEBCPHBIC MOKA3AHUA?

HeGonpimoii rpy3, MoABCLICHHBIA Ha HUTH AJIHHON 2,5 M, co-
BCPLIAET FAPMOHMYCCKHE KOJAeOaHMs, MPH KOTOPBIX €TO MaK-
cumasibHas ckopocts gocruraer 0,2 M/c. Ilpu nomomu cobu-
patoweit muH3bl ¢ dokycHbiM paccTosiHEeM 0,2 M u300paxe-
HUE KOJIEOMIOMErocs rpy3a MpOeHUpPYeTCs Ha 9KpaH, pacro-
noxeHHHH Ha paccrosiHud 0,5 M ot nuH3HL. I'aBHag onTuye-
CKasi OCbh NMH3BL NEPHICHAMKYIIPHA IIOCKOCTH Kone6aHmii Ma-
ATHUKA M ILIOCKOCTH 3kpaHa. OnpeaeauTe MaKCHManbHOC
cMeLIeHHe M300paKCHHA IPy3a Ha DKPaHEe OT MOJICKEHHA paB-
HOBECHSL.

MoHoxpoMmaTtuieckuii my4JoK NapauIebHbIX JYUCH co3aacTcs
MCTOYHHKOM, KOTOphIii 3a Bpema Ar= 8107 ¢ mzmyuaer
N=5-10" doTonoB. DOTOHBI MAZAIOT MO HOPMATH HA ILIO-
wagky S=0,7cm® u cosmator gasnenme P =15-107TIla.
ITpu stoMm 40% doToHOB oTpakacTes, a 60% normowmacresi.
Onpeaenute 4JIMHY BOJIHBI M3JIy4CHHA.
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Hucmpyxyus no npoeepke u oyerke pabom yuaujuxcs no pusuxe

Yacre 1
3a npaBUNBHBI OTBET Ha KAXJ0C 3aJaHHE Hactu 1 CTaBHTCA
1 Gamn.
Ecnu yxasansel aBa u 0ojiee OTBCTOB (B TOM YHCIC MPaBUIb-
HbIH), HEBEPHBII OTBET WIIH OTBET OTCYTCTBYET — 0 6amnos.

Howmep 3ananus) IIpasunbHelii oTBeT
1
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Yacrts 2

3amaHue ¢ KPaTKMM OTBETOM CHUHTACTCS BBITIONHCHHBIM BEp-
HO, eciu B 3azaHmax Bl — B4 npaBmibnHo ykasaHa ImociieZ0BaTeib-
HOCTB Q.

3a nonHbli npaBwIBHLIN OTBET craBuTca 2 Oamna, 1 Gamn —
JOIMy1IcHA OHA OIHMOKa;, 32 HEBEPHbIA OTBET UM €r0 OTCYTCTBHE — 0
Oaos.

Homep 3ananms|l IpasmibHeIi OTBET
Bl 121
B2 212
B3 34
B4 14
Yacts 3

KPUTEPUH OIIEHKH BBITTIOJIHEHUS 3A TAHUIA
C PA3BEPHYTBIM OTBETOM

Pemenns 3aganmii C1-C6 uactu 3 (c pa3BepHYTbHIM OTBETOM) OLICHH-
BAXOTCH SKCNEPTHOIM kKomuccucii. Ha ocHoBe kpuTepues, npcacras-
JICHHBIX B MPHMBEAECHHBIX HIDKC TAOMMUAX, 32 BHINOTHEHHE KAXKIOTO0
3aJaHKA B 3aBUCUMOCTH OT TIOJIHOTHI M NIPABHILHOCTH JAHHOTO y4a-
muMcs OTBeTa BricTassiercs ot 0 xo 3 Gannos.

Buumanue! Ipu BeicTaBacHUM 6a1ioB 3a BHINONHEHUC 3aJaHus B
«[IpoToxon MPOBEpPKH OTBETOB Ha 3ajaHmns Omanka Ne 2» cnenyer
UMETH B BHIY, YTO, €CJIH OTBET OTCYTCTBYET (HET HUKAKHX 3aITy-
CCil, CBHAETENBCTBYIOMMX O TOM, YTO 3K3AMEHYEMBIii MPUCTYTIAN K
BHIMOMHCHUIO 33JaHMA), TO B MPOTOKOJ MpocTaBasgeTcs «X», a He
«0» .
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Ha pucynkc npuBeneHa 31a€KTpU-
4ecKas LCMb, COCTOSINAd U3 ranb-
BaHHUYECKOTO JJIEMCHTA, PEOCTara,
TpaHchopmMaropa, aMmmepMeTpa U
BOJIBTMCTpA. B HavanbHBIH MOMEHT
BPEMEHHM MOJI3YHOK peocTara ycra-
HOBJIEH TOCEPEIUHE W HEHO/BU-
xeH. Onupasce Ha 3aKOHBI 3JICK-
TPOAMHAMUKH, OOBICHHUTE, Kak Oy-
AYT U3MEHATBCA MOKA3aHUSA MpUOOPOB B MpoIlecce nepeMelc-
HMs MON3yHKa peocrtara Biueso. DJIC camounaykuuu npexcoO-
pedsb Mo CpaBHEHHIO ¢ & .

O6pasen BO3MOXHOTO pelIeHHs
1. Bo Bpems nepeMelneHus ABIDKKA PEOCTaTa IOKA3aHUA aM-
nepMeTpa 6yAyT MIABHO YBEJIHHYUBATHCA, 4 BOJILTMETD Oy-
JET PErUCTPHPOBATh HANPSOIKCHHUC HAa KOHLAX BTOPHYHOH
o6moTkH. [Ipumeuanue: [{nsa monHoro orBera He TpedyeTcs
00BsACHeHHs TNOKa3aHuil MpUOOPOB B KpaHHEM JICBOM NO-
noxenuu. (Korpa aswkok mpuaet B kpaifHee JICBOC MOJO-
)KEHME U ABIKEHHE €r0 HpEKpaTUTCs, ammepMmcTp Oyaer
MOKa3bIBaTh IMOCTOSHHYIO CHJIy TOKA B LIETIH, & HampsiKe-
HUE, U3MEPAEMOC BOIBTMETPOM, OKKETCS PABHBIM HYITIO).
2. Ilpun mepeMemeHHH MOI3YHKA BJIEBO CONPOTHMBICHHE LEMH
YMEHBIIAETCA, a CHJIa TOKA YBEIMYNBACTCA B COOTBCTCTBHH

IS
R+r

¢ 3akoHoM Oma aJisi MOJHOM HenH | — , rae R — co-

IIPOTHBJICHHE BHCUIHCH LIETIH.

3. M3MeHeHME TOKa, TEKYIICro [0 MCPBUYHOH OOMOTKE
TpaHcopMaropa, BbI3HIBACT W3MCHECHHC HHAYKIHH Mar-
HHTHOTO TIOJS, CO3AaBAacMOro 3Toid 0OMOTKOH. ITO MPUBO-
JAMT K W3MEHEHHIO MAarHUTHOTO MOTOKA YE€Pe3 BTOPUYHYIO
oOMoTKY TpaHcgopMaropa.

4. B coorsercTBUM C 3aKkOHOM HHAYKIpM Papages BO3HUKAET

DAC uHaykuyu €y = _A® BO BTOPHYHOI 0OMOTKE, a

At
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c1eaoBaTeibHO, HanpspbkeHUC [/ Ha €€ KOHIIAX, PErucTpU-
pYEMOe BO.IbTMETPOM.

Kpurepiy OLIeHKH BHINOTHEHUS 338aHHS Bans

[TpuBeseHO MOAHOE MPABUNIBHOE PCLICHHE, BKITIOYAIOMEE 3
NpaBH/IbHBIM OTBET (B AAHHOM CIIy4ae — U3MeHEeHUe NoKasa-
Hutt npubopos, n.1), n NoaHOE BEpHOE 00BsACHEHNE (B JaH-
HOM ciy4ae — 1. 2—4) ¢ yKa3aHHeM Hab:TFOJaeMBIX SBIICHHI U
3aKOHOB (B JAHHOM C.Ty4ac — NeKMPOMAZHUMHAS UHOYKYUS,
3akxou unoykyuu Dapaodes, 3axon Oma 015 nOAHOU Yenu).

IpuBeaeHo pewmeHute U AaH BEPHBIii OTBCT, HO UMEETCS 2
OJMH W3 CEAYIOMUX HEJOCTATKOB:
- B 0OBACHCHHH COAEpIKATCS JTHITbL O0IIKE pacCy KACHHS
0e3 MPUBA3KH K KOHKPETHOM CHTYaLU 334a4H, XOTA YKa-
3aHbI BCE HEOOX0AUMbIC (PU3NUECCKHUE ABICHUA U 3aKOHBI.
NI
- Paccyxaesns, mpuBOASINUC K OTBCTY, IPEACTABICHBI HE
B [0JTHOM 00BbEMe UITH B HUX COJEPIKATCS JIOTHIECKHE He-
JOYETHI.
78] 1%
— Yxasasl He Bce (PU3UUCCKUC ABICHUS U 3aKOHBI, HEOD-
XOAKMBIC U1 TO;THOTO MPABHIBHOTO PEIICHHA.

IlpencraBiicHBI 3aNMCH, COOTBCTCTBYIOIMME ONHOMY U3 1
CIEIYIOMMX CIIY4YacB:
— [puBe aeHbI paccyACHUS ¢ yKa3aHueM Ha pusnueckue
SIBJICHUS M 3aKOHBI, HO JAH HEBEPHBIH WK HEIOJIHBII OT-
BET.

1581151
— INpuBcaeHb! pacCy>KACHHA ¢ YKa3aHHEM Ha PU3HIECKUC
SIBJICHHA K 3aKOHBI, HO OTBET HE AaH.

NI
— IpeacTaBicH TOMBKO MPABWILHBIA OTBET 0€3 00OCHOBA-
HHUH.

Bee ciryuan peieHus, KOTOPBIE HE COOTBETCTBYIOT BhbILIE- 0
yKa3aHHbIM KPUTCPUAM BBICTaBICHUS OLEHOK B 1,2, 3
Ganna.
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[IIaii6a Maccoii m HaurHaeT ABMXKeHHUE N0 xenody AB u3 Tou-:
K1 A 13 cocTosHUS nokos. Touka A pacrmono)keHa BbIlIE TOYKH
B na seicore H = 6 M. B npouecce ABkeHNs no xkenody Mexa-
HMMECKAs IHEPruA wailpl u3-3a TpeHus yMeHpmacTea Ha AE = 2 Jhk.
B touxe B waiiba srinetaeT u3 skenoda noa yrioM a = 15° k ropu-
30HTY W HaJacT Ha 3eMII0 B Touke D, Haxogdmeiics Ha oaHOl ropu-
3oHTaNMM ¢ Toukoi B (cMm. pucynox). BD = 4 M. Haiinqure Maccy maii-

661 m. ConpoTHBIEHHEM BO3AYXa MPeHEOpeYb.

OGpasciy BO3MOXKHOIO PSLICHMS
1) Ckopocts maiibs1 B TOuke B ompeaemserca m3 Oamanca cc
SHeprMM B TOYkKaXx A u B ¢ ydcroM mnoTeps Ha TpEHHE:

2
%:mgH—AE.
Orciona 2 =29 H ZAE.

m

2) Bpems nosera wmaii6st 13 Touku B B Touky D:
g’
y=uvsing-t—=—=0, TAey— BepTHKAIbHAsi KOOPAUHATA

aiObl B CHCTEME OTCYETA C HAYA.TOM KOOPAMHAT B Touke B. Ot-

2using
cooja f=___—"_"
g

3) Janvhocts monera BD onpcaenseTcs U3 BhIpaXeHUA A1 ro-
PU30HTAJIBHON KOODJAWHATHI IAHOBI B TOW XK€ CHUCTEME OTCHETA:
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2
v° .
BD=vcosa -t =—smn2¢.
g

4) Toaciaenssa B Buipakenue ams BD suavenme U?, nomyuaem

BD=2H _AE sin2c.
mg
5) Orcrona Macca maios AE

g(H—,BiDJ
2sin2¢
Oteer: m= 0,1 xr.

Kpurepun oLi¢HKH BBINIOTHEHUSA 33AaHU

bamns

[MpuBeeHO MOTHOE MPABIIBHOE PELICHHE, BKIIOYAIOMEE
CJIEIYIOMIUE 3IIEMEHTHI:

1) mpaBubHO 3armcanb GOPMYJIBL, BRIpaXkatomue Gusmuue-
CKHE 3aKOHBI, IPMMEHCHHE KOTOPLIX HCOOXOAMMO A7 pe-
LICHMS 330244 BEIOPAHHBIM COCOOOM (B JAHHOM PELLCHHH
— 3AKOH COXPAHEHUS IHeP2Uul U POPMYNbL KUHEMAMUKU
806001020 nadenus);

2) npoBeACHbI HCOOXOAUMBIE MATEMATHHYECKHUC IPEOOPa30-
BaHHSA U pacyeThl, TPHBOAALIUE K MPABUIBHOMY YHCIOBO-
My OTBCTY, ¥l IIpeAcTaBicH oTBeT. IIpu 3T0M gomyckaeTcs
pemcHUC "o YyacTaM" (C MPOMCIKYTOUHBIMH BBIYHUCICHUSA-
MH).

IlpeacraBrennoe pemeHne COACPKUT 1.1 MosHOrO perme-
HHA, HO M MIMCCT OJMH M3 CICAYIOUIMX HEAOCTATKOB:
— B HcoOX0aMMBIX MaTeMaTH4ECKHX IPcoOpasoBaHHAX
WJTH BBIYMCJICHUAX JOIMYyLOEHA OLIHOKA.

128151
— Heobxoaumeic MarcMaTHycCKue MpcoOpa3oBaHUs U Bbl-
YHCIIEHHS JIOTHYECKH BEPHBI, HC COAEPXKAT OLMOOK, HO HE
3aKOHYCHBI.

j50)151
He npcacraencHe npcoOpazosanusi, IPUBOAAIINC K OT-

BETY, HO 3aIKCaH MPaBIIbHBIA YUCIOBON OTBET WM OTBET
B 00LICM BHC.

NI
— Pemenye coaepkut onOKy B HEOOXOAUMBIX MaTeMa-
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THUYCCKHUX npeoGpasosaHme ¥ HC A0BCACHO A0 YHC/IOBOIO
OTBCTA.

[TpcacraBneHs! 3amHucH, COOTBCTCTBYIOMIHE OJHOMY M3 CliC-
JYIOIIHX CITy4aeB:

— INpeacrasieHs! TOMBKO MOIOKEHUS H GOPMY NI, BBIpA-
xaromue PU3MIECKUE 3aKOHBI, PUMCHEHHE KOTOPBIX HE-
obxoanmo A pemeHus 3aga4dm, 6¢3 kakux-nmubo npeod-
pa3oBaHMi ¢ MX HCMOIb30BAHUCM, HAIIPABJICHHBIX Ha pe-
IICHHE 3a/1a4H, ! OTBETA.

NI
— B pemenun orcyrctByer OJTHA 13 ucxoansix gpopmya,
HeoOXouMast 11 pelleHns 3aaaun (UM YTBep>KIeHHe,
ACKAIEE B OCHOBE PELICHUs!), HO MPUCYTCTBYIOT JOTHYC-
CKH BEpHbIE IPpeoOpasoBaHms ¢ UMEIOIuUMKC Gopmysta~
MH, HanpasJCHHbIC HA PELHCHHUE 3a4a4H.

50151
— B OJTHOM u3 ucxomubix GopMy 1, HCOGXOAMMBIX 1711
pCINCHUA 3aAa4H (MITM YTBEPIKACHUH, JIEKALIEM B OCHOBC
pELIeHH), JOMyINeHa OIHOKa, HO IPHUCY TCTBYIOT JIOTHYE-
CKH BEpHbIC Npeobpa3oBanus ¢ uMcrowuMucs Gopmyia-
MH, HAPABJICHHBIC HA PEUICHHUC 3a1a4H.

Bce cmyuan pelieHus; KOTOPBIC HC COOTBCTCTBYIOT BBILIC-
YKa3aHHBIM KPHTEPHUAM BBICTaB/CHHA OLCHOK B 1, 2, 3
Oanna.




B ropu3oHTaTbHOM LTHHAPHYECKOM COCYJE, 3aKPBITOM
HOPITHEM, HAXOAUTCA OJHOATOMHBIH HJCATbHbBIN ra3.
TlepBonayansHOE AaBiIcHUE raza p; = 4-10° ITa. Paccrosnue
OT JHa cocyAa Ao nopimHs pasHo L. Ilnomans nonepeuHo-
ro ceuenust mopuns S =25 cm’. B pesyiasrare MemICHHOTO
HarpeBaHus ra3 TOMYYWI  KOJWYECTBO  TEILIOTHI
0=1,65«/lx, a mopmeHer CABHHYJICS HA pPaCCTOSHMC
x =10 cm. Ilpn nBIDKEHHH NOPLIHS HA HErO CO CTOPOHBI
CTEHOK COCyAa ACHCTBYET CH/Ia TPCHHA BCJIUYHHOH
F., =310’ H. Haitnute L. CuuTaTh, 4TO COCYJ HAXOMMTCA

B BAKyyME.

O6pasen; BO3MOYKHOTO PEeIIEeHHs

1) INopirens OyaeT MEANCHHO BUIATh- L
i, SCIIM CHJIA JABJICHHMA ra3a Ha mop- S
IIEHb Y CHJIa TPEHHS CO CTOPOHBI CTEHOK p E f
COCyJa ypaBHOBECAT APYT APYra: b
pZS =F 0d> < Ji

- X

— Féé _ 5
OTKyJa D) = T =12:10"Ia > p,.

2) IlosTomy mpu HarpeBaHUU ras3a NOpHieHs OYJAET HEMOJBIDKEH,
IIOKa JABJICHHUE ra3a He JOCTHTHET 3HAYEHUs p,. B 3ToM mporecce
ras noay4aer KOMH4eCTBO TCIUIOTH ;.

3aTem nopuIeHs OYACT CABUrAaThCS, YBCIHYHUBAsL 00bEM rasa, Ipu
HOCTOAHHOM JAaBjicHuu. B 3TOM mpornecce raz nomyyaeT komuyecT-
BO TEIIOTH (J73.

3) B npouecce HarpeBaHus, B COOTBCTCTBHH C ICPBbIM HAYAIIOM
TEPMOAMHAMUKH, a3 IOTYYUT KOTHYECTBO TEIUIOTHI:

Q=01+ =(U;-U))+ pSx=(U; —U)) + Fpx.
4) BHyTpeHHs 3HEPrya OJHOATOMHOIO HAECAIBHOrO rasa:

3

3
Uy==vRTy==p,SL B HauanbHOM COCTOSIHHUH,
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3

U3 =5 RT3 =%p2S([J + X) =%14})6(L + X) B KOHCYHOM CO-

CTOSHMH.
5
——Fx
5) A3mm. 3, 4 nomyywaem | _ Q 2" @
3 .
E(Foa -nS)

Orser: L =03 M.

Kpurepun oLieHKH BBIIOJIHEHNS 3a1aHHA

basuel

IpuseacHO moTHOE NpaBUIBPHOE PEIICHUE, BKIIOYAIOLICE
CJICYIOIHC DJEMEHTHI:

1) mpaBunbHO 3anucaHel GOPMYIIBI, BeIpaskatomuye Gpu3uyc-
CKHE 3aKOHBI, OPUMEHEHHE KOTOPBIX HEOOXQAUMO ANs pe-
ILICHHMS 331244 BLIOpaHHBIM criocoOoM (B JaHHOM PEIICHUH
— gvipadiceniue 08 BHYmpeHHell SHepzuu 0OHOAMOMHOZ0
udeansHozo 2asa, ypasnenue Knaneiipona—Menodeneeaa,
svIpadicerue 0ns pabomvl 2a3a u nepeoe HAYAN0 MePMOOU-
HaMuxu);

2) npoBecICHBI HEOOXOAMMBIE MaTeEMaTUIECKHE Ipeodpazo-
BaHHUS U PacyeThl, MPUBOASLIMC K IPABHIBHOMY YHCIOBO-
MY OTBETY, M IpeAcTasicH orseT. [Ipu stom gomyckaercs
pemeHue "no 4acTaM" (C HPOMEKYTOUHBIMH BbIYHC/ICHHSI-
MH).

IlpeacrasieHHOe peLICHUC COAEPXKMT I.1 MOIHOro peruc-
HUA, HO 1 UIMEET OJIUH U3 CICAYIOMMX HCAOCTATKOB!
— B HeoOX0OWUMBIX MareMaTH4eCKux npeoOpa3oBaHHsX
H/IH BBIYMCTICHUAX AOMYIICHA OLIUOKA.

140151
— Heobxoaumeie Maremaruucckue npcoOpasoBaHus M Bbl-
YHCTCHHA JIOTHYECKH BEPHBI, HE COACPKAT OIIUOOK, HO HE
3aKOHYEHBI.

581151

~ He npeacrasneHsl npeobpa3oBaHus, MPUBOIIIIHNE K OT-
BETY, HO 3aIMCAaH NPABHU/IbHBIM MHUCIOBOI OTBET HIIM OTBET
B o0mem Buze.

Zm 15|

— PemcHuc coaepxut omnbKy B HEOOXOAUMBIX MaTeMa-
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THYCCKHX npeo6pa3013anmlx H HC AOBCACHO J0 YHCIOBOTO
OTBCTA.

IpencraBncHBl 3anMCH, COOTBCTCTBYIOUIMC OOHOMY W3
CNCAYIOMUX CITy4Yaes:

— TpeacTaBIeHBI TOMBKO MONOKCHUS H HOPMY B, BHIPA-
KHKAKIMUC (bl/l?)meCKl/Ie SaKOHbI? OPHUMCHCHHEC KOTOPBIX HE-
00xoauMo A1 perueHus 3a1a4m, 0¢3 Kakux-1160 rpeod-
pa3’oBaHMii C X HCMO.Ib30BAHHCM, HAIPABICHHBIX HA pe-
LICHYE 331a4H, ¥ OTBETA.

j48)151
- B pemenun otcyrerByeT OJITHA U3 ucxomHsix gopmy,
HeoOXoauMast A1 pelleHUs 32341 (UTH YTBEPIKIEHHE,
JICKAIEE B OCHOBE PELICHMUS ), HO MPUCYTCTBYIOT JIOTHYC-
CKH BCPHBIE MPEOOPa30BaHms ¢ UMEIOLUMMHUCS HOpMYia-
MH, HalpaBJICHHbIC HA PCLICHHME 3aJa4H.

120151
- B OJJHOM u3 ncxoasix (dopMmy.1, HEOOXOAUMBIX A
pcIEHHS 3a3a4M (MM YTBEPIKICHHH, JICKALICM B OCHOBC
pelLcHu), JOIMyIIeHa omnuOKa, HO MPUCYTCTBYIOT 10THYC-
CKH BEpHbIe npeoOpazoBaHus ¢ uMcromumMucs Gopmyma-
MH, HAMIPABICHHBIC HA PCIICHUE 3a1a4U.

Bce cayuau peimeHnsa, KOTOPBIC HC COOTBETCTBYIOT BBILIC-
YKa3aHHbIM KPHTEPHAM BBICTABICHHUA OLCHOK B 1, 2, 3
Oamwna.
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Ipu mpoBeaeHHH 1a0OPATOPHOI PabOTH YHEHHMK cOOpai JICK-
TPUHECKYH LEeMb Mo cxeme Ha pucynke. ConporusBicHus
Ry v R, pasubl 20 OM n1 150 Om cootsetcrBenno. Conportusne-
Hue BoabT™METpa paBHo 10 kOM, a amnepmerpa — 0,4 Om. DIC

HCTOYHMKA paBHA 36 B, a ero BHyTpeHHEe CONPOTHBICHHC —
1 Om.

R,
05 o

Ha pucyHke nokazaHbl ikajisl OpHOOPOB ¢ MOKA3aHUAMH, KO-
TOpble No:Tyuun ydeHuk. Mcnpasubl 1u mpubophl WK e Ka-
KOH-TO U3 HUX 1aéT HCBEPHBIC MTOKA3AHUA?

O06paze1] BO3BMOXKHOrO PCIIEHUS
Jlas onpeAcaeHus CHITHE TOKA UCTO Ib3yCeM 3akoH OMa s monHoi
uenu. BoastMmeTp u pesuctop R, cocauncHsl naparieasno. Ciacao-

1 1 1

BAaTEJILHO, =—— 4+ . 0Orcrozma
Rigo Ry R
R = KRy _ 2010000 4 g6 < 20 (Om).
Ry + R 10020
C.1¢,10BaTCIRHO,
g 36 36

= = = ~ 0,21 (A).

R+R,+R,+r 20+150+0,4+1 1714
AmmncpmeTp noxassiBaeT cuity Toka okoio 0,22 A. Llena acncHus
wikais amnepmetpa 0,02 A, uto 60.1bLIC, YCM OTKIOHCHHC MOKa3a~
Huit oT pacuéta. ClieA0BaTE/IbHO, AMNEPMETP A2ET BepHbIe NMOKa-
3aHHS.

IL"IS[ OMPCACIICHHAA HANPAKCHUA HCTIOIb3YCM 3aKOH Oma AJ14 yJacTKa
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wer: ;- U Otciona U =1-R =0,21-20 =4,2 (B). Bom-

R

METP e NMoKa3slBacT HanpsbkeHue 4,6 B. Llena aencHus soapT™MeTpa

0,2 B, uTo B ABa pa3a MEHbIOE OTKJIOHEHHUS MOKAZAHMA.
CnenoBate;15HO, BOJILTMETP AaET HeBepHBbIE MOKA3AHMSL.

IIpumeuanue: gomyckaercs crocob pelCHUs 3a4a4un, IPH KOTOPOM

H3MEPHTCIbHBIC IPUOOPHI CIMTAIOTCA HACAILHBIMH.

Kpurepuu olIcHKH BbINOJIHEHHUS 3a1aHHs

Bamwini

IprBeaeHO MOTHOE NPABIIBHOE PELICHUE, BKITIOYAIOLIICC
C.TE IYFOLTHE ITIEMEHTHI:

1) BepHO 3anucaHs! GOpMyNbI, BeIpaKaomue GH3HIeCcKHe
3aKOHBI, HPUMEHEHHE KOTOPLIX HEOOXOIMMO /ist penIcHusI
331291 BEIOPAHHBIM CTIIOCOOOM (B JAHHOM pELICHUY — 3a-
kor Oma Ons nOaHOI yenu u OnA Yy4acmxa yenu, Gopmynsl
04 pacyema COnpomueenus y4acmea yenu npu nocneoo-
8amenvHOM U NAPATIENIbHOM COEOUHEHUY NPOBOOHUKOR);
2) mpoBeACHBI HEOOXOAMMBIE MATEMATHYECKUE TPeoOpa3o-
BaHHA M PacyCThl, IPUBOJSIINE K [IPABUIIbHOMY YHCIOBOMY
OTBETY, ¥ npeacTaBaeH oreeT. [Ipu 3ToM gomyckaeTcs pe-
meHHe "no gactaM" (C MPOMEKYTOUHBIME BBIYHC/ICHUAMH).

3

Ilpeactasicuuoe pemcHuce coaepxut 1.l moaHOro pemme-
HHA, HO M IMECT OAMH M3 CIEIYIOMMX HEAOCTATKOB:
- B BCOOXOAMMBIX MaTEMAaTHMYECKUX MpcoOpa3oBaHMsX
MIIH BBIYMCICHHUAX AOMYLICHA OIIHMOKa.

W
— HeoGxoauMbic MaTeMaTHueckue rmpeoOpa3oBaHus U BbI-
YHCIEHHUA JOrHYECKU BEPHBL, HE COACPKAT OmHOOK, HO HC
3aKOHYCHBI.

NI
— He npeacras:eHsl npeoOpa3oBanus, MPUBOAAIMME K OT-
BETY, HO 3amycaH NpaBWIbHbIK YHCIOBOH OTBET WM OTBET
B o01meM BHAC.

NN

— Pemenue coaepsxut omubOKy B HEOOXOAHMBIX MaTeMa-
THYECKUX NMPEOOPa30BaHMUAX U HE JOBEACHO 10 YHCIOBOTO
OTBETA.
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[TpeacraBncHbl 3amuCH, COOTBETCTBYIOIIME OJHOMY U3
CIIEIYIOUIHX C.Ty4acs:

~ IlpeacTaBneHsbl TOIBKO MOJIOKEHUT ¥ POPMYJIBL, BHIpa-
Xaromue (pU3nIeCKUe 3aKOHB!, MPUMEHEHHE KOTOPHIX HE-
0o0xoauMo Ui peieHus 3aga4dn, 6e3 kakux-mubo npeod-
pa30BaHHii ¢ MX KCIO;Tb30BAHHEM, HANTPABJICHHBIX HA pe-
LIEHKE 331341, U OTBETA.

I
— B pemmenuu orcyrerByer OJIHA u3 ucxoausix dopmy,
HeoOxoquMast A peLICHUS 3a4a41 (WIH yTBEPKACHHE,
JIEKALIEC B OCHOBE PCLICHHUA), HO IIPUCYTCTBYIOT JIOIHYE-
CKH BEPHEBIC IMPEOOpa30BaHMst ¢ UMEIOIMMHUCS GOpMyTa-
MM, HaIIpaB.IeHHbIE Ha PELICHUE 3a1auH.

Zm151
— B OJTHOM u3 ucxomupix gopmy 1, HEOGXOAMMBIX it
pemeHus 3aaa4u (WM yTBEPXKICHHH, JIEKAINEM B OCHOBC
PELIEHUA), JOMyLIeHA OMUOKa, HO MPUCYTCTBYIOT JIOTH4E-
CKH BEPHBIE MPEe0oOpa3OBaHKs C UMEIOINUMHECA (opMya-
MH, HAIIPAB.IEHHBIE HA PCLICHUE 33J1a4H.

Bce cmyuau peweHHs, KOTOpbIE HE COOTBCTCTBYIOT BhILIC-
YKa3aHHBIM KPHUTCPHAM BbICTABJIEHHS OLECHOK B 1, 2, 3
Gania.
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He6onpmo#t rpy3, NOABCIICHHBIH HAa HUTUH JUTHHOH 2.5 M,
COBEpUIACT rapMOHUYECKHE KOJCOAHHUS, IPH KOTOPHIX €ro
MakcHuManbHas ckopocts gocturaet 0,2 m/c. Ilpu momoru co-
Ouparomei muH3bl ¢ QokycHbiM paccrosuueM (0,2 M u3obOpa-
»KCHUE KOJICOMOErocs rpy3a MpOCUHPYCTC Ha DKpaH, pac-
no:10kcHHbIA Ha paccrosuuu 0,5 M oT nuu3bl. ['1aBHas ontu-
YCCKad OChb JIMH3bl NEPICHAMKY/ISPHA MUIOCKOCTH KOICOaHWi
MafTHHKA U IL10CKOCTH 3kpaHa. Ompeicinure MaKkCHMAalbHOE
cMelIeHue H300pakeHUs rpy3a Ha YKpaHe OT HOJOKEHU PaB-
HOBCCHAL.

OO6pascu BO3MOMKHOrO peLICHHS
IMpu xo:;1c6aHMIX MASTHUKA MAKCMMAIbHAsA CKOPOCTh Ipy3a U
MOXKET OBITb OIPCAEIIEHa U3 3aKOHA COXPAHEHHS SHEPTUH!

2 2
i 1
%=mgh,rﬂ0 h:l(l—cosa):2lsngz—a— -

MaKCHMaJIbHasd BbICOTA MoabeMa rpy3a. MakcumanbHbii yron

A .
OTKJIOHEHMS ¢y ~ -, IIe A — aMILTuTy 12 Ko.1ebauuil (aMmianTyaa

/

cveuienus). Orcioga A =0 | L.

g
Ammuryna A, xoneGanuii cCMELICHHS H300PKEHUS Ipy3a Ha
9KpaHe, pacroIOKCHHOM Ha PACCTOSIHUU b OT IIIOCKOCTH TOHKOM
AMH3bL, MTPONOPLMOHANBHA aMnuTy A€ A KoneOaHuii rpy3a,

ABHKYICTOCS HA PACCTOAHHM O OT ILTOCKOCTH JIHH3BL: 4 = Aé_.
a
Paccrosnue a onpeaensercs no ¢opmy e TOHKOM JTUH3HI:
! + 1 OTKyAa
=,
F a b
F b b lb
a=>b ‘,H—:i—l.CJ‘ICHOBaTCHLHO. A=A—=v |——
b-F a F a ga
1(b
A= U [—| — -1
g\ F
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Oteet: 4; = 0,15 M.

KpI/lTCpI/II/I OLICHKH BBITIOMTHCHHA 3aaHUA

Baniam

IlpuBcaACHO MOMHOE NPaBUIbHOC PCHICHUE, BKIIIOYAIOIIEE
CAEAYIOLHC 3IEMEHTRI:

1) BepHO 3anmcase! GOpPMYIIbI, BEIpAKAOIMIKE GHU3HHUECKHUC
3aKOHbI, HPUMEHEHHUE KOTOPBIX HEOOXOAUMO AJIs pelne-
HHS 331244 BEIOPAHHBIM CIIOCOOOM (B JaHHOM PEINCHHH —
3aKOH COXPAHEHUS SHepUl, POopMYaa Onsl y8enudeHUs
MOHKOU TUH3bl U POPMYNIA MONKOU JUH3bL),

2) mpoBeaeHb HEOOXOAMMBIC MaTCMaTHYCCKUE Mpeodpa-
30BaHMs U pacyeThl, MPUBOAAINUE K HPABHILHOMY YHCIIO-
BOMY OTBETY, U mpejcrasneH oreet. Ilpu 3toMm gomycka-
eTcd pelieHue "no yacTaM" (C IpOMEXXyTOYHBIMH BbIYHC-
JICHUAMM).

98]

IpcacraBnennoe pewenue cogepkur m.l momHoro pe-
IICHUA, HO U IMEET OJIMH U3 CICAYIOLIUX HEAOCTATKOB:
— B HcoOXOAMMBIX MaTcMaTHUYCCKMX MpeoOpa3oBaHUAX
WLTH BBIYUCICHUAX JOMyIIeHa omuoKa.

7M1
— HeobxoanMmele MaTeMaTuueckue npcoOpazoBaHUS H
BBIUHCICHUS IOTMYECKH BEPHBI, HE COAEpPKAT OMIMOOK,
HO HE 3aKOHYCHBI,

WIN

— He npeacrasniensl npeoOpasoBanus, NPUBOIAIIKC K
OTBETY, HO 3alUCaH NPABUIbHBIH YHCIOBOH OTBET UM
OTBET B 001EM BHIE.

150]151
— Pemenue comepxut onbky B HEOOXOAMMBIX MaTeMa-
THUYECKHX MPeoOpasoBaHMIX U HC AOBECACHO A0 YHUCIOBO-
ro OTBCTA.

INpencrasieHsl 3alUCH, COOTBETCTBYIOLIMC OJHOMY H3
CIEAYIOIIUX CITy4acB:

- IIpeacTaB;IeHBI TOIBKO HONOXKEHHS. H HOPMY 1bl, BHIpa~
KAOLIUC q)mprqecme 3aKOHbI, HPUMCHCHHUEC KOTOPBIX
HEOOXOAHMMO JUIs PELICHUS 331a4H, 6e3 Kakux-IHOo mpe-
00pa3oBaHHii ¢ MX UCIOIb30BAHNUCM, HANIPABICHHBIX HA
pelIeHHE 3a4a4H, ¥ OTBETA.

WIN
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— B pemennu orcytereyer OJJHA u3 ucxoaubix gopmy,
HCOOXO0AMMAs AT PCINCHUS 33134 (WK YTBEP)KICHHUE,
JICHKAILCC B OCHOBC PCLICHMS), HO TIPHUCYTCTBYIOT JIOTHHE-
CKH BCPHbIE NpeoOpas3oBaHus ¢ MMCIOIUMHUCS Gopmyna-
MU, HaIIpaBJICHHBIE HA PELLCHUC 3a1a4H.

15015
— B OJTHOM u3 ucxoausix $popmy i, HeOGXOAUMBIX 115
PCLICHHA 333341 (M YTBEPXKACHUM, JCKALICM B OCHOBE
PEIICHHA), JOMyIICHA OIUOKa, HO MPUCYTCTBYIOT JIOTH-
YCCKH BCPHBIC NMpcoOpa3zoBaHus ¢ UMCIOMUMUCH Gopmy-
1aMH, HATIPABJICHHBIE HA PCLICHUC 33,1a4M.

Bce cmyuan pemeHns, KOTOPLIE HE COOTBETCTBYIOT BBI-
ICYKA3aHHbIM KPHUTCPUAM BBICTABICHMS OLIEHOK B |, 2,
3 basina.
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MonoxpomMaTH4eCKHil MMy4OK Mapae;IbHBIX JTyUueH CO3AAETCH
MCTOYHHKOM, KOTOpHIH 32 Bpems A = 8-10 * ¢ usnyuaer

N=5-10" poronos. PoTOHE NMAafAIOT MO HOPMATH HA ILIO-
manky S = 0,7 cm’ u cosgator aasnenue P = 1,5-107 ITa. Tpu
atom 40% doTtonos orpakaetcs, a 60% mornomaerca. Ompe-
JAENUTE AJIMHY BOJHBI U3Ty9ICHUA.

O6pasc BO3MOXHOrO PCIUCHUS

BeIpaxkeHHe 111 AaBJCHHA CBETA
N;iooBP:is5+ NiiaO;i s
P=P . . +P..= ) 1
iod iTce SAt 4y
(Popmyina (1) caeayet u3: f_‘; = A[}/At u P=F/S)

Gopmy:sl 17151 USMEHEHNS UMITYJIbCa (POTOHA IPH OTPAXKCHUH H

MOTJIOMCHHUY JTydeH Api 0d = 2p, Apﬁ & = P :uucno otpa-
=0,6 N ¢o-

JKCHHBIX Ni() J = 0, 4N H MOrTOIICHHBIX Ni'f(f

TOHOB.

1,4Np
SAt

Toraa srpaxcenue (1) mpunumaer Bun P =

Jia ummyneca porona P =—.

A
1,4Nh
PSAt

Bl:lpEDKCHPIC A7 JNTUHBI BOJTHBI U3TYHUCHUA ﬂ, =

14 -34
Orser 1 = —23 i 19 6’310 —=5,5-107"1 .
1,5-:107-0,7-10™-8-10

Kpurepun oueHKH BBITOJTHEHUSA 3aJaHUA Bamnsr

[puBeaeHO MOMHOE MPABH:IBHOE PEHICHHE, BKIIOYAIOIICC 3
CJICIYIOLINE STEMEHTHI:

1) npaBunbHO 3anucaHbl GopMyJIBL, BEIpaXAOIUE Pu3u-
YeCKUC 3aKOHbI, IPUMEHEHHE KOTOPBIX HEOOXOAUMO IS
peleHUs 331241 BHIOpaHHBIM CIIOcob0M (B JaHHOM pe-
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LICHHH — POpMYIbl O Oaerelus ceema, UMNYIbCa
gomonoe, 11 3axon Heiomona),

2) npoBeIEHBI HEOOXOAUMBIC MATEMATHUCCKUE Npeodpa-
30BaHUS U pacyeThl, MPUBOAILIME K TPABUIBHOMY YM-
CIIOBOMY OTBETY, H mpeJcTaBieH oteeT. [Ipu 3ToM J10-
myckacTcs pelneHue "o yactaM" (¢ MpOMEKYTOYHBIMH
BBIYUCICHUAMM).

PEACTABICHHOE PCLUCHHE COACPAHT M.l MOIHOro peme-
HHsA, HO ¥ HIMEET O1UH U3 CICAYIOMMX HCAOCTATKOB!
- B HEOOXOAMMBIX MAaTEMaTHUECKHUX IMPEOOpa3OBaHUIX
WIH BHIYMCICHUAX AOMYIIEHA OMubKa.

%151
- HeobxoaumMpie MaremaTudyeckue mnpeoOpas’oBaHus U
BBIYHC/ICHHUS IOTHYCCKHM BEPHBI, HE COACPXKAT OIHOOK,
HO HE 3aKOHYCHBI.

U
— He npeacras:icHsl npeoOpazoBaHus, MPUBOASIINC K
OTBETY, HO 3aMMCaH NMPABUNbHBIN YHCIOBOM OTBET WU
OTBET B 0O1IEM BHJC.

NI

— Penichue coacpxut omubky B HEOOXOAUMBIX MaTe-
MaTHYCCKUX NMpcoOpa3soBaHIX U HE AOBCACHO O HH-
C;I0BOTO OTBETA.

PEACTABNEHbl 3alUCH, COOTBCTCTBYIOIMC OJIHOMY U3
CIEITYIOMUX CTy4Yacs:
— Ilpcacrasnensl TOILKO HONOKEHHS H POPMYIIBI, BbI-
pakatomue GU3NUCCKHE 3aKOHBI, PHMEHCHHE KOTOPHIX
HEoOX0AUMO A1 pCLUCHUS 334a4H, 03 KaKux-Tudo
npeoOdpas3oBaHuii C KX UCHOIb30BAHUEM, HANPABICHHBIX
Ha PEIIeHUE 3a4a4H, M OTBETA.

1 40]1%1
— B pcmwenuu otcyrctByer OJJHA 13 ucxomnwsix ¢op-
My:1, HeoOX011Mast AJ1 peIleHns 3a1auu (1M yTBep-
XJICHHC, JIEXKALICC B OCHOBE PELICHH), HO IMPUCYTCTBY-
IOT ;TOPMYECKH BEPHbIE MPCOOPa30BaHHs ¢ HMEIOLMMUCS
dopMy.1aMH, HATIPABIICHHLIC HA PEILCHUES 3a,1a4H.

591541
— B OJTHOM 113 ucxoaHbix dopMy, HeOGXOAMMBIX LI
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pELICHHUA 3aAa4H (MM yTBCPAKICHHH, JIEXKaIIEM B OCHO-
BE PELICHUS), JOIYLICHA OKOKA, HO IPUCYTCTBYIOT JIO-
THHMCCKH BEPHBIE TIpeoOpa3oBanus ¢ UMerowumucs dop-
MyJIaMH, HAPABJICHHLIE HA PEIICHHUE 331a4H.

Bee ciayuan peiieHns, KOTOpble HE COOTBETCTBYIOT BbI-
LICYKA3aHHBIM KPUTCPHAM BBHICTABJICHHS OLICHOK B 1, 2,

3 bamna.
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