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Pazpgen I. Broauas 9acth

1.1.  Ilens u 3amauu BCTYIHTENBHBIX UCTILITAHUN

Ilens ¥ 3a1a4d BCTYMMTEIBHOTO WCIHBITAHWA II0 buznke - onpenenendiie COOTRERTCTRIG
Pe3yIbTaToOB OCBOEHMA O0y4arOIIMMKCA OCHOBHBIX 00pa30BaTENBHBEIX HMPOrpaMM CpEeTHEro OOILIEro
obpazoBaHust TpeGOBaHUIM (hemepasbHOrO rOCYJapCTBEHHOTO 06Gpa3oBaTENLHOTO CTaHAAapTa HITH
o6pa3zoBaTeNnbHOr0 CTaHAapTa. KOHIENIuWs KOHCTPYHPOBAHHS KOHTPOJBHBIX HM3MEPHTEIBHBIX
MaTepHalloB SK3aMeHa o (u3uKe obOecleurBaeT €JWHCTBO TpeOOBaHHM K 3HAHHAM H YMEHHAM
BBIIYCKHHKOB 00meo6pa3oBaTebHBIX OpraHu3alyii W mo3BoisieT 3pdexTHBHO mU(HEpEHIIMPOBATH
abMTYpHEHTOB B COOTBETCTBUH C YPOBHEM HX IIOJTOTOBKH 10 (u3uke. KOHTPOIbHEIE H3MEPHUTENbHEIE
MaTepuaisl N0 (HU3MKE IPU3BaHEI BCECTOPOHHE OIIEHUTH KaK YCBOEHHE BBHITYCKHHKAMH OCHOBHEIX
COZIepKaTeIbHBIX JIMHUH BCEX pa3lieNioB Kypca GU3HKH, Tak H CHOPMHPOBAHHOCTD Pa3IMYHEIX YMEHHMH.

1.2.  O6mue TpeGOBaHUS K OpraHU3aIMH BCTYIIUTEILHBIX HCIILITAHMM

BerynurenbHble HCHBITAaHUS 10 (U3UKE IPOBOAATCS HAa PYCCKOM SI3BIKE OYHO M (WJIM) C
HCIIOJIb30BAaHMEM [TUCTAHIIMOHHBIX TEXHOJIOTHH (IIpH YCIIOBHMM HISHTH()HUKAIMH MOCTYTAIOIMUX IIPH
clade WMM BCTYNIHUTEIBHBIX WCIBITAaHWN) B MOPSAOKE, YCTAaHOBICHHOM IlpaBmiamm npueMa B
(beneparbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUYpe)KICHHE BBICIIETO OOpasoOBaHMS
«Kazanckuit (IIpuBomkckuii) ¢enepanbHBII YHHBEpCHTET» Ha oOydeHHEe IO 06pa30BaTEIbHBIM
mporpaMmaM BBICHIEr0 oOpa3oBaHHsS — NporpaMMaM OakanmaBpuaTa, IporpaMMaM CIEIHUAIUTETa,
mporpaMmmamM MaructpaTypsl Ha 2026/27 yueOHBIA rof.

V49acTHHMKaM BCTYNHTENBHBIX MCIBITAHMH 3ampemaercd mpuberars K HEI0OPOCOBECTHEIM
crocobaM cjauu BCTYIHTEILHOTO HCIIBITAHHUS, IPEMSTCTBYIOINNM aIeKBAaTHOM OIIEHKe 3HAaHUH, YMEHUH
¥ HaBHIKOB IIOCTYIAIOIIET0 WiEHAMH 3K3aMEHAIIMOHHOM KOMUCCHHU, B TOM YHCIIE:

— UMETH NpH cebe ¥ UCIONB30BaTh CPEJICTBA CBA3H;

— MMETH IIpH ceOe M UCIOIB30BaTh MACHMEHHBIE W 3JIEKTPOHHEIE HCTOYHUKA HHGOPMAIIHH;

— IOJIL30BaThCS MOACKa3KaMH JIPYTHUX JIUIL.

B ciaydyae HapymmeHus, HOCTYNAIOINWH YyOalseTcs C MecTa IIPOBEIEHHs BCTYNHTEILHOI'O
WCIIBITAHUS.

Bo Bpemst mpoBeieHUS BCTYIIUTENbHBIX UCIIBITAHUHN YYaCTHUKAM paspeuleno MoIb30BaThCs:

— HETPOrpaMMHPYEMBIM KalIbKyIATOPOM;

— JINHEUKOMH.

1.3.  Omucanue GopMbI IPOBECHNS BCTYIIUTENBHBIX UCIILITAHHM

BeTymuTeNnbHbIE HCHOBITaHWS TO (U3UKE IMPOBOIATCS OYHO M (MIM) C HCIIOJIb30BAaHHEM
JTUCTAHIMOHHEIX TEXHOJOTHMM C NpPMMEHEHHEM KOHTPOIBHO-U3MEpHTEeNbHEIX MartepuanoB (KVIM),
COCTOSINHUX M3 25 3aJIaHMii B TECTOBOM (hopMe.

1.4. IIpomomKHTENHHOCTh BCTYMUATEIBHBIX UCILITAHUN B MEHYTAX
Ha BrImoNHEHME 3aaHMi BCTYNMTENLHOIO HCIBITAHAS 110 Gu3uke orBoauTes 210 MuHYT (3,5
yaca).

1.5. Crpykrypa BCTyNHTEIbHBIX UCIIBITAHUH

KVM BCTymUTENTFHOTO HCIBITAHUA 1T0 (U3KKE COAepKaT 3aiaHus:
- 3aKpBITOM (OPMEI, B KOTOPBIX HCIBITYEMBIi BHIOMpAeT MPaBUIBHBEIA OTBET M3 MPEIOCTABICHHOIO
Habopa BapHaHTOB;
- Ha YCTAHOBJICHHE COOTBETCTBHS, BHITOTHEHNE KOTOPBIX CBA3aHO C BEIABICHHEM COOTBETCTBHUS MEXKIY
HIIEMEHTaMU JIBYX MHOXECTB;
- OTKpPHITOM (hOpMBI, TpeOYIOMHME OT UCIBITYEMOI'0 CAMOCTOATENHHOIO IMTOTyY€HUs OTBETA.

B KHWM npencraBieHsl 3aJaHds, IIPOBEPSIOIIKE CIEAYIOIMHE TIPYNIBl MPEIMETHBIX
pE3yJIbTATOB:

- IpUMeHEeHNe M3y9eHHbIX TOHATHH, MOJIEIEH, BEUYIHH B 3aKOHOB JIIsi ONIMCAHMs (U3HISCKIX



IIPOLIECCOB;

- aHaM3 (HU3UYECKUX MPOLECCOB W SBICHWI C MCIOJIH30BAHMEM H3YUYEHHBIX TEOPETHUECKUX
IIOJI0XKEHHH, 3aKOHOB U QU3MIECKIX BEITUIHH;

- METOMIOJIOTUYECKUE YMEHHUS,

- YMEHHE peIaTh pacdETHHIC 3a/1a4 Pa3IMYHbIX THUIIOB.

Paznen II. Copep:xanne mporpaMmal

MexaHuKa

KUHEMATHKA

OTHOCHUTENBHOCTh ~ MeXaHW4ecKoro JBukeHHs. CucremMa otcuera. KuneMaTtwueckue
XapaKTEepPUCTUKN IBHIKEHHS MaTepHaIbHOM TOYKH: TpPaeKTOpHs, IMEpEMEIICHHE, IIyTh, CKOPOCTb,
yckopenue. OCHOBHBIE KHHEMaTHUYeCKHe YpaBHEHHs MpsMoJMHeHHoro nBmxkeHus. CpobomHoe
nmajienre. Y ckopeHue cBo60IHOro najeHus. JIBmKkenne Tena, GpomeHHOro Mol YII0M o K TOPU3O0HTY.

JIBMKeHHEe TOYKH IO OKPY)KHOCTH. YTJIOBas U JIMHEHHAs CKOpOCTh TOYKH. LleHTpocTpeMHUTENEHOE
YCKOpEHHE.

Teepnoe Teno. [locTynarensHOE U BpamaTelbHOE IBHKEHUE TBEPAOIO TETIA.

JMUHAMUKA.

Wuepnuaneueie cucTeMbl oTcdera. llepmrni 3akoH HeroroHa. IIpHHIMI OTHOCHTETBHOCTH
Tlamunes. Macca Ttena. IlmotHocTs BemectBa. Cuia. ITpuHnmn cynepmosunuu cui. Bropoi 3akoH
Herorona. Tperuit 3axon HeloToHa 1711 MaTepHallbHBIX TOYEK.

3akoH BceMHpHOro Tarotenus. Cuima TsokecTH. Bec Tema. JIpmkeHHe HEOGECHBIX TEl M HX
HCKYCCTBEHHBIX CIIyTHHKOB. [lepBas kocMudeckas ckopocTs. Cuna ympyroctd. 3akoH ['yka.

Cuna tpenns. Cyxoe Tpenme. Cuiia TpeHus cKoibxeHus. Cuina tpenus nokos. Kosdduument
TpeHus. JlaBieHue.

CTATHUKA.

MOMEHT CHIIBI OTHOCHTEILHO OCH BpaimeHus. [11iedo cuitbl. Y ClI0BHs PaBHOBECHSA TBEPAOTO Tela
B UCO.

Bakon ITackami. Jlanenue B xumkoctd, mokosmeiics B MCO. 3akom Apxumena. YcloBue
IIIaBaHHUS TelL
34KOHBI COXPAHEHHA B MEXAHHUKE

VMIynsc MaTepuaibHOM TOYKH. VIMITynbC CHCTEMBI Tel. 3aKOH H3MEHCHHS U COXPaHCHHI
umiryiasca B UCO.

Pa6ota cunbl. MomuocTs cuisl. KuHeTHdYecKas SHeprus MaTepHalbHOM Touku. Teopema o
KHHEeTHYeCKO# sHeprun. [loTennuansHas sHeprus. IloTeHpanbHas SHEprys Tena B OAHOPOAHOM II0JIe
TsoxecTH. [loTeHIHaNbEHAsA SHEPTHS YIPYro AeOpMHPOBAHHOIO TeNa. 3aKOH H3MEHEHHUS i COXPaHCHHS
TIOJTHON MEXaHUYECKOH SHEPrUH.

MEXAHUYECKUE KOJIEFAHHA H BOJIHBI

T'apMoHHYecKHe Konebanusa. AMIUMTYa B pasa koneGanuii. Kunemarmaeckoe onucatue. CBsi3b
aMINTATYIB KOJTeOaHui CMeleHns MaTepHaIbHON TOUKH ¢ aMIIMTyJaMH KojebaHui e€ CKOpoCTH K
yckopeHus. JIHHAMHYeCKoe ypaBHEHHe CBOOOJHBIX HesaTyXalommux konebanwi. MareMaTHIeCKui U
IPY)XHHHBIA MasTHHKY. [Ieproz Mabx cBOGOAHBIX KoleOanuit MaTeMaTHIeckoro MasTHuKa. [lepron
CBOOOHBIX KoJleOaHUH IIPYyKAHHOIO MasTHHKA.

3aKkoH COXpaHEHWsS TOMHONW MEXAaHWYECKOM OSHEPrud Uil He3aTyXaroIMX TapMOHMYICCKHX
KoJieOaHmiA.

BrmyxmeHnble koneoanus. Pesonanc. PesonancHas KpuBas.

IMomepeunsle ¥ TpoAoNbHBEIE BONMHEL CKOpPOCTh pacmpOCTpaHEHHs M JJIHHA BOJHBL
PacmpocTpaHeHue BOJH Ha IpaHuIie pasjena cpell. OTpaxeHue i IpeloMICHHE BOJIH. HuTepdepenuns
u qudpaxius BoiH. 3ByK. CKOpPOCTE 3ByKa



Mougexynaspraas ¢pu3nKa U TepMOAHHAMHUKA
MOJIEKYIIAPHAA ©H3HUKA

Mogemu cTpoeHHs Ta30B, KUIKOCTEH U TBEPIBIX Tell. TelioBoe ABMXKEHHE aTOMOB M MOJIEKYII
Bemectea. Tupdysms. BpoyHOBCKOE NBWKEHME. BramMoneiicTRie uacTum nemectna. Moman
HJIEABHOTO
raza B MKT.

OcnoBHoe ypaBHenue MKT. Cps3p Mexmy IOaBleHWEM W CpeqHel KHHETHYEeCKOM >Hepruei
MOCTYNATEIbHOIO TEIIOBOTO ABIKEHUS MOJIEKYJI HACaTBHOTO Iasa.

AbcomotHas Temmeparypa. CBs3p TeMIepaTyphl ra3a CO CpeiHed KHHETHYECKOM SHeprueit
IIOCTYNATENbHOIO TEIIOBOIO JBWKEHHS e€ro dacTull. CBsA3p [JaBIeHHS HACATbHOTO Taza C
TEMIIEPATYPOH.

Mogens wuaeampHOr0 ra3a B TepMOJWHaMHKe. BrIpaxeHue A1 BHYTpPEHHEH SHEPruu
OJIHOATOMHOTIO HIeaTbHOT 0 Ta3a. Y paBHeHUe MeHneneeBa-Knaneiipona. M3ompomnecch B pa3pe:keHHOM
rase ¢ IOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.

NzorepMudeckuii, ”30XOpHBIN 1 W300apHBIA IPOIECCHL

I'paduueckoe mpencTaBIeHHe H3OMPOLIECCOB HA TUArpaMMax COCTOSHUS rasa. 3akoH JlanbToHa
JUIsI TaBIIEHUSI CMECH pPa3peKEHHBIX I'a30B.

Haceumennsle 1 HeHachINEeHHBIE maphl. KauecTBeHHas 3aBHCHMOCTH ILUIOTHOCTH M JaBIICHHS
HACBITIEHHOTO TIapa OT TEMIIEPaTyphl, KX HE3aBUCHMOCTH 0T 00bhEMa HaCHIIEHHOro Iapa. BiaxHocTs
BO3ayxa. AGCOIIOTHASI 1 OTHOCHTENbHAS BIAXKHOCTD. VI3MepeHre OTHOCHTENLHOM BIQKHOCTH BO3TyXa.

V3aMeHeHre arperaTHbIX COCTOSHHUM BEIECTBA: UCIIAPEHHE M KOHACHCALNs, KATICHHE XKHUKOCTH.
V3MeHeHHe arperaTHbBIX COCTOSHHM BeIecTBAa: IUIaBIeHHE W KpHcTaummsanud. IIpeoGpasoBanme
9HEpruu B (ha30BBIX Iepexoaax
TEPMOIHHAMHKA

TennoBoe paBHOBECHE M TeMIlepaTypa. BHyTpeHHss SHeprui. Temomepenada Kak cCIoco6
HU3MEHEHMsI BHYTpeHHeH »sHeprud 0Oe3 coBepmmeHHs paboThl. KOHBEKIMS, TEIMIOIPOBOIHOCTS,
H3IIy9eHHUE.

KommgecTBO  TemIoTEL. ~ YJelnbHas  TEIUIOEMKOCTh  BEIIECTBAa.  YJelbHad  TEIUIoTa
mapooOpazoBanus. Y AelbHasA TEIUIOTa IIIaBlIeHH. Y ielibHas TEMI0Ta CrOPaHys TOILIHBA.

DreMeHTapHas paboTa B TepMoauHaMuKe. BrraucneHne paboTsl o rpaguKy mporecca Ha pV-
nuarpamme. IlepBoe Havano TepMOAUHAMUKH. AMabaTHIeCcKuii mporece.

BTopoit 3aKOH TepMOJIUHAMUKH, HEOOPAaTUMOCTH IIPOLIECCOB.

[IpuHIANE JeHcTBAsS TewoBbX MamuH. KoshdumuenT monesnHoro medcrsus. WpeambHas
TeIUIoBas MamuHa ¢ MakcuMansHeM 3HaueHreM KIIJT. [Tuxn KapHo. YpaBHeHHe TemnoBoro 6ananca.

JJIeKTPOAMHAMHKA

SJIEKTPUYECKOE I10JIE

DleKTpU3alys TeNl U e€ IPOosBIeHHUs. DIIeKTpUdecKuii 3apsa. JIpa Bua 3apsjioB. JNeMEHTapHbIH
SIEKTPHYECKHi 3apsal. 3aKoH COXpaHEeHMs OSJIeKTpPHYecKoro 3apsana. BsaumoneicTBhe 3apsioB.
Toueunsie 3apsasl. 3akoH Kymnona.

Onektpuueckoe mone. Ero neiicTBre Ha 3J€KTPUYECKHE 3apAMIbL.

Hanpsx8HHOCTS 3nekTprueckoro mojs. Iloixe Todednoro sapsama. IIpuHIMN cyneprno3unuu
3NIEKTPUYECKUX HOJIeH. JIMHUAM HANPSHKEHHOCTH SMEKTPOCTaTHIecKkoro moyt. OHOpoAHOE HOJe.

IToTeHIMAIBHOCTE  JJIeKTpocTaTHdeckoro mond. lloTeHnmuaneHas SHeprus 3apsia B
3JIEKTPOCTAaTHIECKOM mojie. IloTeHnHan SIeKTPOCTATHYECKOro moiyis. PasHOCTh MOTEHIHANOB H
HanpsDKeHUe. DKBUIIOTEHIIMAIBHBIE IIOBEPXHOCTH.

CBsI3b HANPSDKEHHOCTH TOJIS ¥ Pa3HOCTH IOTEHIMAJIOB /IS OMHOPOIHOTO SNIEKTPOCTAaTHYECKOrO
HOJIAL.

JIMSIeKTpUKH B 3NIEKTPOCTATHYECKOM molne. Iloispusanus AUSIEKTPHKOB. JlianeKTpradecKasn
MPOHHUIIAEMOCTH BEINECTRA.

[IpOBOMHMKH B 3JIEKTPOCTATHYECKOM IIONE. YCIOBHUA PABHOBECHS 3apsliOB HA IIPOBOJHUKE.
JNIeKTPOEMKOCTh ITIPOBOJHMKA. KOHIeHCATOp. DIEKTPOEMKOCTh KOHAEHCATOpa. ODIEKTPOEMKOCTE
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IIJIOCKOT0 KOHJIEHCATOPA.

[lapannensHOoe ¥ TIOCIEAOBATENBHOE COEIMHEHHE KOHACHCATOPOB. DHEPIHS 3apsiKEHHOIO
KOHJIEHCaTopa.
3AKOHBI IOCTOAHHOI' O TOKA

IlocrosHHb TOK. CHa TOKa. YCIOBHS CYIMECTBOBAHUSA SIEKTPUYECKOro Toka. Hampsokernue u
aneKTpoaBmKymas cuia. Mcrounuku Toka. 9JIC u BHyTpeHHee CONPOTHBICHHE HCTOYHHKA TOKA.

3akon OMa 1y ydacTKa IIEMH. DNIEeKTPUYECKOe CONPOTHBIICHHE. 3aBUCHMOCTE COIPOTHUBIICHUS
OJTHOPOJHOIO IIPOBOJHMKA OT €ro MJJIWHBI M CEYeHHWs. YAEIbHOE CONPOTHBICHHE BEIIECTBA.
3aBHCHMOCTH COIIPOTHBIIEHHS TPOBOJHAKA OT TEMIIEPATYPEL

3axoH Oma g1 monHOW (3aMKHYTOM) 5sieKTpudeckod memd. KOpoTkoe 3aMEBIKaHHE.
ITapannensHoe coequHEHNe IPOBOAHUKOB. [locaenoBaTenbHOE COeqMHEHHE POBOIHHKOB.

Pabora snektpumueckoro Toka. 3akoH Jlxoynsa-Jlenrma. MOIMHOCTE 3IIEKTPHYECKOTO TOKA.
TemnnoBast MOITHOCTH, BEIZIENAEMas Ha PE3UCTOPe. MOIIHOCTE HCTOYHMKA ToKa. CBOGOHEIE HOCHTEIH
DIIEKTPHYECKUX 3apsOB B IIPOBOAHUKAX. MexaHU3MbI IPOBOJAMMOCTH TBEPABIX METAJLIOB, PAaCTBOPOB
M PacCIIaBOB 3IEKTPOIUTOB, ra3oB. [lomynpoBogauky. [1omynpoBoAHUKOBBIH JHO/I.

MAI'HUTHOE I1OJIE

Mexanndeckoe B3aUMOJIeHiCTBHE€ MarHUTOB. MarHuTHoe mosie. BeKTop MarHWTHOW MHIYKIIHH.
IIpuHnun cymepno3unud MarHUTHBIX monel. Jluauu MarmutHoro mnois. Kaprura mmauME nomns
IIOJIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSSHHEIX MarHATOB

OmnsiT OpcTena. MarauTHOE 1MoJie MPOBOAHKKA ¢ TokoM. KapTrHHa MMHMI OIS ITTMHHOTO IPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJILIIEBOTO ITPOBOIHUKA, KATYIIKHA C TOKOM.

JelicTBHe MarHUTHOTO IIOJIA Ha TOKH M JBMXKyImuecs 3apsaanl. Cuiia AMiiepa, e€ HallpaBlIeHHE H
BennuuHa. Cuia JlopeHIia, e€ HallpaBlIEeHUE U BEIWYHHA.

JIBrkeHre 3apsDKeHHOM YacTHIB B OJHOPOJHOM MarHHTHOM IIOJ€ IOJ, JEHCTBHEM CHIIBI
JlopeHma.

OJIEKTPOMAI'HUTHAA HHIVKIHA

IloTok BekTOpa MarHUTHOU UHIYKIIUH.

SBnenne snmekTpoMarHuTHON HHAYKIUU. D/C MHAYKIUHA. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIHH
®apanes. [Ipasumo Jlenma. OJIC MHAYKIWH B IPAMOM IPOBOJHMKE, ABHXKYIIEMCS C HEKOTOPOM
CKOPOCTBIO B OJTHOPOJHOM MarHMTHOM ITOJIE.

Camouugykius. IJIC caMomHIyKuu. MHAYKTHBHOCTD KaTYINKH. JHEPIds MarHHTHOIO IMOJIA
KaTYIIKA CTOKOM.

SJIEKTPOMAI' HUTHBIE KOJIEBAHUA HBOJIHBI

KonebarenpHpi KkoHTYp. CBOGOAHBIE 3J€KTpPOMAarHUTHBIE KonebaHHS B  HACAIBHOM
kojebarenbHOM KOHTYype. @opMyna ToMcoHa.

CBs3p aMILIHTY/IBI 3apsa KOHIEHCATOpa C aMILIATYION CHIIBI TOKA B KOJe0aTeIbHOM KOHTYpE.
3aK0oH cOXpaHEHHs SHEPTHH B HACAIEHOM KoliebaTeIbHOM KOHTYPE.

BEIHYK/IEHHBIE IEKTPOMArHUTHBIE KojeOanus. Pesonanc. IlepeMenHbli Tok. 3akon Oma st
IENM [IEPEMEHHOr0 TOKa. VHIyKTHBHOE X EMKOCTHOE CONPOTHBIEHHA. DPHEKTUBHEIE 3HAYECHUS TOKa
¥ HaIpsSKEHHUA B IIEIAX IEPEMEHHOTO ToKa. [IpOM3BOACTBO, epeada i MOTPEOICHAE SIIEKTPHIECKOU
SHEPTHH.

CBOMCTBa 5JIE€KTPOMAarHUTHEIX BOJH. B3auMHas OpHEHTAlUs BEKTOPOB B 3JIEKTPOMArHATHOH
BOJIHE B BakyyMe. [1Ikana 3nekTpoOMarHuTHBIX BOJIH.

OIITHUKA

I[IpsMonMHEHHOE pacIpOCTpaHeHne CBeTa B OMHOPOIHOM cpene. JIyd cBeTa. 3aKOH OTpaXKeHHS
cBeTa. [TocTpoeHne n300pakeHHH B IIIIOCKOM 3€pKaIe.

3aKOH IpENOMIEHHS CBeTa. AGCONOTHEIA ITOKa3aTelb MPENOMIEHHS cpeabl. OTHOCHTEIBHBIN
ITOKa3aTelb MIPEIIOMIICHHS.

Xon mydeli B IpU3ME.

CoOTHOIIIEHHE YaCcTOT M JJIMH BOJIH IPH IEPEX0/ie MOHOXPOMATH4YECKOIO CBETa Yepe3 IPaHHUIly
paszena OByX Cpell.

IMonHOEe BHyTpeHHee OTpakeHue. [IpeebHbIH yToll II0JIHOI0 BHYTPEHHETO OTPa)KEeHHs CBETA.



Tonkad ymmH3a. DOKycHOE pacCTOSHHE W ONTHYECKas CUia TOHKOM JwmH3bL Cobuparomue u
paccenBaromue TuH3EL. DopMysa TOHKOH JTMH3EL YBeIHMYeHHE, TaBaeMOe JIHH3O0MH.

ITocTpoenue n306pakeHui TOYKH B OTpe3Ka MPsIMO# B COOMPAIOINHX U PACCEMBAIOIIUX JIMH3AX U
uX cucTeMax. XOJ Iy4a, POIENIEro THH3Y MO MPOWRROILHEIM YTIIOM ¥ A TTIADI0TH ONTUasenii nom.

®oroanmapar Kak onTHIeckui mpubop. I'1a3 kak ontudeckas cucreMa. HTephepeHIus cBeTa.
KorepenTHble HCTOYHHKH. YCIOBHsA HaOMIONEHWS MakCHMyMOB W MHHHMYMOB HMHTEHCHBHOCTH B
uHTEpHEPEHIIHOHHOM KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHHKOB.

Judpakius ceera. JluppaknnonHas pemerka. Y clIoBre HaGIIOJeHHUS ITIaBHEIX MAKCHMYMOB IIPH
HOPMAaJIbHOM I1a/ICHUY CBETa Ha PEIIETKY.

Jlucniepcus cperta.

KBanToBas puznka
KOPITYCKYJIAPHO-BOJIHOBOH JTVAJTH3M

l'umore3sa M. Ilmanka o kBantax. ®@opmyna Ilmanka. @otomsl. OHeprus (oroHa. MMimymsc
dotoHa.

®otospderr. Omertel A.I'. CroneroBa. 3akousl ¢orodddekra. YpaBHeHHe ODMWHINTEHHA IS
doroaddexra.

BonHoBEIE cBO¥iCTBa YacTHII.

Kopmyckynspao-BonHoBO# myammsm. JlaBneHuwe cBera. JlaBieHuWe cBeTa Ha IOJIHOCTBEO
OTpaXAIOIIYIO MMOBEPXHOCTh ¥ HA MOJHOCTHIO MOITIOIMAIONTYI0 IOBEPXHOCTB.
OHU3HKA ATOMA

ITnanerapuas Mojens atoma. Iloctymatet bopa. W3mydenme u mornomeHre (OTOHOB IIPH
nepexo/ie aToMa C OHOTO YPOBHS SHEPIUU Ha APYTOMH.

JIuneitgaTtele cieKTphEl aToMoB. CriekTp aroMa Bogopoza. JIazep.
OU3UKA ATOMHOI'O AIPA

Hyxnonnas mozens sapa Ieitsen6epra—Banenko. 3apsz sapa. MaccoBoe 9ucio sapa. M30TomsL

PangmnoakTuBHOCTE.

Anrda-pacnan. Bera-pacnan. JnexTpoHHbI B-pacman. Ilo3utpoHHbL B-pacnan.

[NamMmMa-u3mydenue.

3aKoH palHOaKTHUBHOIO paclaa.

SnepHbIE peakuuu.

Jenenue u cunTes Aaep.

Pasmesn II1. ®oHx OLEHOYHBLIX CPEACTB

3.1. MHCTpyKuMS 110 BHITOHEHUIO PabOTHI

Ha BBIIONHEHME 3aJaHUH BCTYIHTENHLHOIO MCIBITAHKS M0 (usuke oTBoauTcs 210 MuHYT (3,5
yaca). KM cocTouT M3 25 3aiaHuii pa3sHOro THIIa M pasHOro ypoBHs cioxHoctd. B. B KM
TIpe/CTaBIeHEl 3aJIaHKs W3 BCEX pa3leNoB INKOIBHOro Kypca ¢usmku: Mexanuka, MonekysapHas
¢u3HKa U TEpPMOJANHAMHEKA, DIIeKTpofHHAMHUKa, KBanToBas Gusuka.

3aganusa 1-4, 7,8, 11-13, 16, 19 npeacraBistoT co60H BOIIPOC M HECKOJIBKO BApHAHTOB OTBETA,
IIPaBHIIBHEIM M3 KOTOPBIX MOXET OBITh TONBKO OAHMH. IIpaBMibHOE BEHIIOJHEHHE KaXKIOIO U3 3THX
3aJIaHMii OIleHUBaeTCs B 1 Ga.

B ciyuae IHCTaHIHOHHOTO (opMaTa MPOXOXKACHHS BCTYITHTEIBHOIO MCIIBITAHHs], A0UTYPUCHTY
HeoOXOIMMO B II0JI€ 3a/IaHHUS BEIICITUTh HOMEp IPaBUIIBHOIO BapHaHTa OTBETA.

B cuyuae ouHOro (opMmara NPOXOXKIEHHMS BCTYNHTEIBHOIO HCIBITaHHA, abUTypHEHTY
Heo6XO0IMMO 3aIKcaTh HOMEP IPaBAILHOTO BApAAaHTa OTBETA B OIaHK OTBETOB.

Bamanusa 5, 9, 14 m 18 mpenctaBistor co6o¥ BONpPOC M HECKOJIBKO BapHaHTOB OTBETA,
IPABUILHEIMHA U3 KOTOPBEIX MOTYT OBITH JBa. IIpaBHIIBHOE BEIIOJHEHWE KayKIOIO M3 3THX 3aIaHuH
onenuBaercs B 2 Gamwra. Ecnim momyimeHa omubka B BeIOOpe XOTA GBI OMHOIO 3JIEMEHTa OTBETA



BeIcTaBIIgeTCs 0 OaJIOB.

B crmyuae auctaHnMoHHOrO (hopMaTa MPOXOKASHHUS BCTYIUTENLHOTO HCIIBITAHUS, a0UTYPHEHTY
Heo0X0IMMO B IIOJIE 33JaHHs BBIIEIUTH HOMEpa MPaBHIBHEIX BADHAHTOB OTBETA.

B cmydae ounoro dopmara TIPOXOXKACHWA BCTYIUTCIBHOTO WCIKITARWS. AOWUTVDURHTV
HeoOXOMMMO 3amucaTh HOMepa IPaBHIBHBIX BapHaHTOB OTBETA B OJAHK OTBETOB Ge3 mpoGelos,
3aISTHIX M JPYTUX JOIOJHHUTEILHBEIX CHMBOJIOB. IIOpSIOK 3allMCH CHMBOJIOB B OTBETE 3HAYCHHUS HE
HMeEET.

3aganug 6, 10, 15 u 17 sBisOTCS 3aiaHUSIMK Ha YCTAHOBIEHHE COOTBETCTBHS, BEHIIOIHEHUE
KOTOPEIX CBS33HO C BBIABIEHHEM COOTBETCTBUSA MEXAY SJIEMEHTaMH IBYX MHOXeCTB. lIpaBHinHOE
BBIITOJTHEHUE KaXKIOr0 M3 STHUX 3allaHuii orneHuBaercs B 2 6ayuia. Ecimu momymena ommbKa B BEIOOpE
XOTs OBI OHOTO 3JIEMEHTA OTBeTA BEICTaBisieTCs 0 OaIIOB.

3amanusg ¢ 20 mo 25 HoMep IIpeACTaBIAIOT coOOH 3amady, pe3yibTaT pelmeHus KOTOpoi
3allMCBIBACTCA B BHJE YWCIa C 3aJaHHOW B YCIIOBHH 33Jaddl TOYHOCTHIO. IIpaBHIIbHOE BBIOTHEHHE
KaXI0r0 U3 3THX 3aJJaHui olleHuBaeTcs B 3 Gaia.

B ciiyuae qucrannmonHoro ¢popmara MpoxoXKIEHUS BCTYITUTEIBHOTO UCTIHITAHUS, aOUTYpUEHTY
HeoOXOIMMO B IIOJIe OTBETa BBECTH YHCIIEHHBIA OTBeT Oe3 exuHMIl H3MepeHus. B kagectBe
pa3IenuTeIbHOrO 3HaKa HCIOIb3yeTCs 3amsTas (Hanpumep, 1,5).

B cinydae ounHoro ¢opmara NpPOXOXIEHHWS BCTYIHTEILHOIO HCIBITaHU], aOHTypHEHTY
HeoOXOMMO 3amucarth B OJaHK OTBETOB UYHCIICHHBIM OTBET 0€3 €IWHMII M3MEPEHHS, HCIOIb3Ys B
Ka4yecTBE pa3lelMTEeIbHOr0 3HaKa 3amiaTyro. Kakaplii CHMBOII 3alIMCHIBACTCS B OTAEHBHYIO KJIETKY II0
IpUBEIEHHOMY HIXKe 00pasiy:

=% @

ITpu BEIUHCICHUSX pa3pelaeTcs HCIOIb30BaTh HEIPOrPaMMHPYEMBIH KaIbKYIATOD.

Bce OmaHkM 3amoiHSIOTCS SPKMMH YEpPHBIMH dYepHUIaMH. JlomycKaeTcs HCIOIb30BaHUE
TeJIEBOM, KaWJUISIPHOM WIIA IEPHEBOM PYUEK.

Ilpy BHIIOJHEHWH 3aJaHUA MOXXHO IOJIB30BaThCS UYEPHOBHKOM. 3allMiCH B YEPHOBHKE HE
YUYHUTBHIBAIOTCS IPH OIIEHUBAHUH PaOOTEHL

Bamnel, monydeHHble BaMu 3a BBEIIOJHEHHBIE 3aJaHUA, CYMMHpYIOTCA. MakcHMalbHBIA
CYMMAapHBIM HepBHYHENA Gawi cocrasiser 45 Gawio, 4to coorBeTcTByeT 100 TecTOBEIM Gasiam.
IlIxana mepeBoja MEPBHYHEIX OAUIOB B TECTOBBIE IIpHBE/ieHA B JOKyMeHTe «CHCTeMa OLCHHUBAHUSL
9K3aMEeHAITAOHHON pabOTHI IO (PU3UKE.

3.2. I[IpumepHsIe 3a0aHus

JeMoHcTpanuoHHbi Baprant

1 6ann
1. Ha pucynke mpezacTaBieH rpa¢uK 3aBUCHMOCTH MOIYIA v, m/c$
CKOPOCTH Tela ©» OT BpeMeHH ¢ Ompenenute IyTs, 10

TIPOMICHHBIA TENOM 32 YETBEPTYIO CEKYHIY IBHIKCHHS.
Bribepute oIMH NpaBUIBHELA BapHAHT OTBETA. 5

1)35m 2)32,5m 3)15M 4) o 1 2 3 4 S0

7.5 M

1 6ann

2. Teno CKOJIB3UT IO TOPHU30OHTAIEHO# INTOCKOCTH. C KaKo# CHJIOH TEJIO JaBUT Ha MIOCKOCTh, €CIIH CHIIa
TpeHHs, JeHCTBYIOMA Ha TeNo, paHa 9 H, a KoobGUIEEeHT TpeHus CKoIbxeH)s paseH 0,27 BriGepute
OJTUH TPaBUJIbHBIN BapHaHT OTBETA.




1,8 H 2)45H 3)45H 4)0,18H

1 bann

3. Kamenb Maccoit m = 4 Kr maaeT moJ YoM ¢ = 30° K REDTHKATH CO CXOPOOTLIN
10M/c B Temexky ¢ meckom oOmed Maccodt M =16 kr, IOKOAIIyIOCS Ha
T'OPHU3OHTAIILHBIX PEiabcax. Onpenem/rre CKOPOCTh TCJICXKKH C KaMHEM IIOCJIE
naJeHus B He€ KaMHs. BriOepuTe oaMH IpaBUITBHEIA BApHAHT OTBETA.

m

1)1 m/c 2)2 mlc 3) 1,7 M/c 4) 2,3 m/c

1 bann

4. OmHoponmeli Ky6 ommpaercs OOHHM peGpoM Ha IION, APYTHM Ha /1
BEPTUKAIBHYIO CTEHY (CM. PHCYHOK). UeMy paBeH MOMEHT CHIIEI TPEHHS ﬁ'Tp ;
OTHOCHTEIBHO OCH, IPOXOAIIEH depe3 TouKy (3 MepIeHANKY/ISIPHO INIOCKOCTH 7
9epTexa, €Ciii MOAylb CHIbl TpeHus paBeH 2 H, O:B=4cMm, O203=5cM, A
00; = 6,5 cM? 0}’
BriGepute ouH IpaBUIIbHEIN BAPDHAHT OTBETA. /1
1) 0,1 Hm 2) 0,08 HMm 3) 50 Hm 40,13HMm ©
2 banna

S. K Temy, uMeromeMy BHYTPEHHIOIO T€pMETHYHYIO IIOJIOCTh, HA HEBECOMOM HEPACTKMMOM HHTH
TIPUBA3aH CIUIOMHOM mapuK. CHCTeMa «TeNo + IapuKy» IUIaBaeT B COCYIE C XKHIKOCTHIO, HE Kacasich
CTEHOK U JiHa cocyfia. IToTHOCTh MaTepHaia Tejia i mapuka 1,6 r/cM’, mIoTHoCTb sxumkocts 800 kr/v>,
00BEM IONOCTH COCTAaBIAET 3/4 0O0beMa Tena, 00BeM Mmapuka paBeH 1/4 o6nema Tena. Mcxons m3
YCIIOBHS 3a/1a4M, BEIOEPUTE 08a BEPHBIX YTBEPIKIACHHUS.

1. Mogynb cunsl ApxuMena, AeCTByIoOme# Ha Telo, 60bIne MOIYJIs CHIIEI ApXUMea, AeHCTBYIOMmEeR
Ha IIapuK.

2. Mogyis CHIbI HAaTSOKEHHUSI HUTH MEHBIIIE MOJTYJISI CHJIBI TSDKECTH, AEHCTBYIOINEH Ha MIAPHK.

3. Monynb CHIIbl HATsDKEHHS HUTH PaBeH MOIYIIIO CHITBI TSDKECTH, IEHCTBYIOIIEH Ha TEIO.

4. MoIynb CHIIBI TSDKECTH, JEHCTBYIOIMEH Ha IMapyUK, MEHBINE MOIYJIS CHIIBI TAXECTH, NeHCTBYIOMEH
Ha TeJIo.

5. O6BeM OTpyKEHHOMU YacTH Tena paBeH 3/4 o6bemMa 3Toro Tena.

2 banna

6. Ha rimagkoi roOpu3OHTIILHOMN MOBEPXHOCTH IOKOUTCs Heboipmmas maiba. Ha Hee HaneTaeT npyras
TaKas ke maiiba. Mexay maibaMu IPOUCXOAUT J1000BOE abCOOTHO HEYIPYToe coydapeHue. 3aTeM
IPOBOJAT BTOPO#H OIIBIT, YMEHBIUB MacCy HaJleTaroIel maibbl, HO OCTaBHUB IPEXKHEN €€ CKOPOCTb.
Kax m3MeHsIoTCs BO BTOPOM OIIBITE 110 CPaBHEHHUIO C IEPBHIM CKOPOCTH INaib mocie coygapeHHs U
BEBIZICNIABINIEECS B IIPOIECCE COYIApeHUs KOIWYECTBO TEIIOTHI? JIJid KaXKIOH BEIMYMHEI OIPENEIUTE
COOTBETCTBYIOIIHIA XapakTep uaMeHeHus. L{uGpsl B 0OTBETE MOT'YT HOBTOPATHCS.

OM3UYECKHUE BEJIMYMHBI X USMEHEHUW
A) CkopocTh maib nociue coyaapeHus 1) yBenmuuuBaeTcs
b) KonuuecTBO TEMIIOTHI, BBIIETUBINEECS 2) yMEHBINIaeTCs
B IIpoIIECCe COydapeHHs 3) He U3MeHsAeTCs

1 6ann

7. VineasbHbIl T3 HAXOIUTCS B 3aKPEITOM COCYZE IIPA HOPMATbHOM aTMOCHEPHOM JABIECHHH PABHOM
10° Ia. IIpy HeW3MeHHOH KOHIIEHTpAIlMH MOJIEKYJ] CPEHSs KMHETAYeCKas SHEPIHsS XaoTHYECKOro
TEILIOBOTO JBMIKEHHS MOJIEKYII yMeHbINaeTcs Ha 2%. OnpeennTe KOHETHOE JaBlIeHHe rasa. Bruibepute
OIHUH HpaBI/IJIBHLﬁ;I BapuaHT OTBETA.

1) 200 xIIa 2) 102 xIIa 3) 98 xlla 4) 50 xIla

10



1 6ann

8. B HEKOTOpOM IMMKIMYECKOM Iporecce paGoTa, copepimaeMasi 3a UK, B 17/8 pa3 MeHbIe MOIYJIA
KONUYECTBA TEIIOTEL, OTAAHHOTO Ia30M 3a IHKII XONoAUIbHUKY. Uemy paseH KIIJ] Takoro TemioBoro
ABuratelisi? BeiOepuTe OIWH IPAaBUIIbHBIA BADMAHT OTBETA.

1) 32% 2)47% 3) 53% 4) 68%

2 banna

9. Ha mHO cocyna, B KOTOPOM HAXOIWJICS CyXOM BO3[yX, HANHIM HEMHOTO BOJEL HOCHE Yero
T€PMETHYHO 3aKPBUIM COCYZ KPBIIKOM M OCTaBHIM €r0 Ha IPOJODKHUTENBHOE BpeMs. HauanbHbie
TEMIIEPATypBl BO3[MyXa W BOABI OBLUIM OAWHAKOBEIMH. COCyn MOXET OOMEHHBATBHCH TEILIOTOM ¢
OKpyalomeH cpeoi. VI3 npiBeIeHHOro HIKe CIUCKA BRIOEPUTE 08a IPABAIIBLHEIX YTBEPKICHHS.

1. Ecnu TeMneparypa ComepKEMOro COCy/ia OCTAeTCsl HEM3MEHHOM, TO BCA BOJIA HCIIAPUTCSL.

2. Ecmu TeMIieparypa COIEpKAMOTO COCY/a OCTAETCS HEM3MEHHOM, TO MCIIAPHTCS TOIBKO YacTh BOIEL
3. Ecim TeMmepaTypa CONEPXMMOTO COCyZia OCTAaeTCsi HEM3MEHHOM, TO IpPH HEKOTOPOM CTPOrO
onpezieieHHOM 00beMe CoCyla B HEM YCTaHOBHTCS OTHOCHTEIbHAS BIAKHOCTS BO31yXa, paBHad 100 %.
4. B ycTaHOBHBIIEMCS COCTOSHHH CpEIHSS KHHETHYECKas SHEPTHMA XAOTHUECKOTO TEILIOBOTO
ABHXXEHUS MOJIEKYJI BOJAAHOTO Iapa 60JbIIe cpeHel KHHETHYECKOM SHEPTHH Xa0THYECKOTO TEINIOBOTO
JMBH)KEHHMSA MOJIEKYII a30Ta, BXOJIAIIETO B COCTaB BO3yXa.

5. B yCTaHOBHBIIEMCS COCTOSHHE MOJIEKYJIBI BOJSHOTO Iapa M MOJEKYJbI KACIOPOJa, BXOAIIIEro B
COCTaB BO3/yxa, 00IamaloT OJWHAKOBBIMH CPEIHMMH KHHETHYECKHMM DSHEPTHAMH XaOTHYECKOTO
TEIIOBOTO JIBUXKCHHS.

2 6anna

10. B pe3ynbTaTe HEKOTOPOTO MPOIIECCa, COBEPINAEMOrO C IIOCTOSHHBIM KOJIMYECTBOM Ia3a, JaBlICHHE
rasa B COCyJle yBenM4MBAeTCs B 3 pa3a, a INIOTHOCTh ra3a yBenuuuBaercs B 2 pasa. Kak B pesymsrare
3TOr0 M3MEHAIOTCs 00beM rasa W Temmeparypa rasza? JInsd KaXOOd BEIHYMHEI OIpPENEIUTE
COOTBETCTBYIOIIMH XapakTep uaMeHeHus. [[udpEl B OTBETE MOT'YT IIOBTOPATHCS.

OU3NYECKUE BEJIMUYMHBI NX N3MEHEHW A
A) o6beM raza 1) yBenmuuBaeTcs
b) remneparypa raza 2) ymMeHbIIaeTcs

3) He u3MeHseTCA

1 6ann

11. JIga 0fMHAKOBBIX MAJIEHBKUX METAUIMYECKHX 3apsHKEHHBIX IAapHKa C 3apsaamMu +3¢g U —q HaXOASTCS
Ha 60JIBIIOM PacCTOSHHH 7 OPYT OT Apyra. VIX COeAMHSIIOT TOHKOM IMPOBOJIOKOM, a 3aTeM IPOBOJIOKY
ybuparor. Bo ckompko pa3 yMeHBIDAeTC MOXYJh CHII 3JEKTPOCTATHYECKOTO B3aMMOIEHCTBHUS
mapukoB? BribeprTe ouH NpaBUIIGHEL BapHaHT OTBETA.

D1 2)3 3)4 4)9

1 6ann

12. TIpotoH p BmeTenm B 3a30p MEXIy IONIOCAMH MarHHTa CO
CKOPOCTBIO ] NEPIEHUKYIAPHOX BEKTOPY HHAYKIHM B
MarHuTHOro 1mojsf (CM. pHCYHOK, 3Ha4koM & 1OKa3aHo
HallpaBlieHWe  JABMKeHWs  nporoHa). Kyzma — HampaBieHa
OTHOCHTEJIBHO PUCYHKA IEHCTBYIOMIAs Ha IPOTOH cuila Jlopenna F?
Bri6epuTe oiuH NpaBUIBHEIN BapHaHT OTBETA.

1) BopaBo 4) BHU3
2) BIIeBO 5) x HabmoaTeo
3) BRepx 6) ot HabmoxarTens

1 6ann

11



13. Ilpy mpoBeneHMM OINBITOB IO M3YYEHHIO 3JIEKTPOMATHMTHOM HMHIYKIUH M3MEPSIOT H3MEHEHHE

MarHuTHOTO MOTOKAa AQ, NPOHHW3BIBAOMIETO 3aMKHYTHIi IPOBONOYHEIA KOHTYp, M 3apsn Ag,

IPOTEKINHH B PE3YJIbTATe 3TOTO MO KOHTYPY. Pe3ynbTarsl 3THX ONEITOB IIPHBENEHH! B TabHIIE. Yemy
ABHO COIIPOTHBICHHME KOHTYpa?

A® B6 |0,01/0,020,03 (0,04

Ag MKn |5 10 |15 (20

BribepuTe ofuH NpaBUIbHEI BADHAHT OTBETA.
1)2 Om 2) 0,05 Om 3) 0,27 Om 4) 50 MOMm

2 banna
14. Meranmmdeckoe Telo, IpoJoIbHOE CEUeHHE KOTOPOTI'0 II0Ka3aHO Ha PUCYHKE,
—

IIOMECTHIIHA B OTHOPOIHOE SIIEKTPOCTATUYECKOE MOJIe HANPSHKEHHOCTEIO E.

W3 mpuBeNEHHOTrO HIDKE CIHCKa BEIOEPHTE 064 TIPABHIBLHBIX YTBEPXKICHWS,
ONKCHIBAOIIKE PE3YIBTATHl BO3AEHCTBUS 3TOTO IOJISA Ha METANIMYECKOE Telo.  BY
1) Hanpshk€HHOCTE 3I€KTPHYECKOro MO B TOUKe D He paBHA HYIIO.
2) Iorenruain B Touke A MeHbINE, YeM B Touke D.

3) KonnenTpamnus cBoGOIHBIX 3JIEKTPOHOB B TOUke A HaUMEHbIIIas
4) B6musu Touku C MHIYIMPYETCs MOJIOKHUTENbHBIH 3aps.

5) Bomisu B MHIYIApyeTCs OTPHUIATENbHbIN 3aps/.

fla)

2 banna
15. Ha pucyHKe 1moka3aHa IIelb IIOCTOSHHOTO TOKa, COAepXKamast
uctounuk Toka ¢ OJIC € u Tpm pesucrtopa: Ri, R» u R3. Kax &
HU3MEHATCA CHIIa TOKa 9epe3 pe3ucTop R ¥ CyMMapHas TeILioBas L
MOIIHOCTh, BBIEIsSCMas BO BHEIIHEH Lend, ecmM Kmod K | y R
pa3soMKHYTE? BHyTpeHHHM CONpPOTHBIEHHEM HCTOYHHMKA TOKa —— - z
IpeHedpeb. Jns &V 9107 BETTMYUHBI OTIpEJICITUTE T L.
COOTBETCTBYIOIMH xapakTep uaMeHeHus. [{udpsl B 0TBETE MOTYT %
IIOBTOPSTHCS.
OU3SNYECKUE BEJIMUYMHBI NX NSMEHEHHUA
A) cuia Toka uepe3 pe3ucTop Ri 1) yBenuuuBaercs
b) cymmapHas  TemnoBas — MOIOHOCTH, 2) YMEHBIIAETCS
BBIZIeNIsIeMast BO BHEITHEHN IENH 3) He U3MEHSETCS

1 6ann

16. ITpu 60MGaparpoBKe H30TONma 60pa 2B HeWTpoHaMH 06Pa3yIOTCs 0-4ACTHIIA U AAPO JUTH. YeMy
PaBHO YHCJIO MPOTOHOB (Np) M umMCIO HEUTpPOHOB (Nn) B cocTaBe sipa obpasyrolmerocs 3JIeMeHTa?
Bribepute oiuH NpaBUIBHEL BApHAHT OTBETA.

I)Np:4,Nn:3 2)Np:7,Nn:3
)N, =3, Ny=4 4) Np=3,Na=7
2 banna

17. UHTEeHCHBHOCTHE MOHOXPOMATHIECKOTO CBETOBOTO ITy4Ka IIJIABHO YMEHBINAIOT, HE MEHAA YaCTOTEI
cBera. Kak M3MEHSFOTCS MU TOM DHEPrHs M HMITYJIbC Kaxnoro ¢horoHa B cBeTOBOM Iryuke? JIimd
KaXIO¥M BETHYHHBI OMpPEJENNTe COOTBETCTBYIOINMUH XapakTep H3MeHeHHA. L[udphbl B OTBETE MOTYT
MOBTOPSTHCS.

12



OU3SNYECKHUE BEJIMYMHBI UX USMEHEHU

A) Dueprus potona 1) yBenmmumBaeTcs

B) UMnynsc GoToHa 2) YMCHBITACTCS

3) He U3MeHsEeTCS

2 6anna
18. Bribeprte 06a BepHBIX yTBEPXKIEHNS 0 QHINIECKHX SBICHUIX, BETHIAHAX 1 3aKOHOMEPHOCTIX.
1) Iox Bono#i MeHbINee NaBIeHHe NEPeaéTCs BHU3, a GOIbIIee — BBEDX.
2) TemnepaTypa KHTIEHHUS )KHIKOCTH €CTh XapaKTEPHCTHKA TOIBKO YKHIKOCTH, He H3MEHIeMas HUKAKHM
criocobom.
3) Cuna Jlopenna He eHCTBYeT Ha 3apsDKEHHbIE YaCTHITHL, BIETAIOLIHE IAPAILIEIBHO JTHHIAM HHIYKIAA
OJTHOPOJTHOTO MarHMTHOTO ITOJIS.
4) Mapakius paguoBOIH HUKOT/A He HAGIIONANAch BCISACTBHE HX GOJBIION UIMHEI BOTHEL
5) Kpurrueckas macca BeIecTBa — MEHUMATBHAS Macca paJy0akTHBHOTO BEIIECTBA, HEO6X0quMAas Ui
Hagalla CaMONOIACPIKHUBAIOINEHCS IIETHOW peakllu JeIICHH.

1 6ann

19. Ilpx pa3smM9HBIX H3MEPEHHSIX YacTO HCIOJb3yeTcs HpHOOD,
KOTOpbI Ha3bIBACTCA OalIMCTHYECKHM TralbBaHOMETpoM. IIpu
OBICTPOM HPOTEKAHUHU INEKTPUYECKOTO 3apsja 9epe3 3TOT npubop
MaKCHMAaJIbHOE OTKIIOHEHHE €T0 CTPENIKHA OT HYJEBOTO IOJI0KEHHUS
IIPOIIOPIUOHAIBHO IIPOTEKINEMY 3apsy.

Ha pucynke nmoka3aHa mxana 6alIMCTHIECKOTO TalbBaHOMETPA B
MOMEHT, KOIZJa OTKIOHEHHE CTpPENKH OT HYJIEBOI'O ITOJIOXKEHHS
MaKCHMabHO. 3Hasd, 9TO K03 (UIIHEHT IPONOPIHOHAILHOCTH I
3TOro raubBaHoMeTpa paseH 2107 Ki/B, ompenenure Momymb
3apsfa, IpoTekmero depe3 mnpubop. IlorpemHocTh MpsAMOro W3MepeHWs TMpH TIOMOIMH JAHHOTO
OaJTHCTHYECKOrO TalbBAaHOMETpa COCTABIIAET IIOJNIOBHHY IIEHBI €ro JelieHus. Bribepute oauH
[IPaBUJIbHBIA BapHaHT OTBETA.

1) (0,4 = 0,1) MKn 2) (0,4 + 0,2) MK
3) (400 + 10) MxKn 4) (400 £ 20) MxKn
3 banna

20. /Ipa miapuka BHCST, COTIPHKACasICh, HA BEPTUKAIBHEIX HUTSX (CM. PUCYHOK). Y
JleBbIli mapuK OTKIOHSMIOT Ha yroia 90° u OTIycKaloT ¢ HagadbHOH CKOPOCTHIO,

M
paBHOl Hymo. KakuM NODKHO OBITH OTHOIIEHHE MAacC IapHKOB — 9ro6Bl B

pe3yabpTare ux abCOMIOTHO HEYIIPYTOro yiapa MOJOBHHA KHHETHIECKOM SHEPTUH,
KoTopo¥ obnaman JeBBli IMapHK HEMOCPEACTBEHHO NEpEe] yAapoM, Iepelia B

terno? Cumrare g= 10 Mm/c2. OtBer OKpyTJHMTE IO JecAaThiX. B KadecTBe mM

Pa3IeNUTEeIbHOTO 3HaKa MCIONB3yiTe 3aniaTyio (HampuMmep: 1,5). EquHuNE n3MepeHus QpU3AIeCKHX
BEJIMYMH B OTBETE MMUCATh HE HYXKHO.

3 banna

21. B crakan kamopuMmeTpa, cojepxamuii 351 r BoAbI, OIyCTHIM KYCOK JIbJJa MacCOM 7, MMEBIIUH
temnepatypy 0 °C. HauansHas Temmeparypa kamopuMmerpa 4 Bogsl 45 °C. B MOMEHT BpeMeHH, Koria
HaCTYIIHJIO TEIJIOBOE paBHOBECHE, TEMIIEpaTypa BOAbI U KaJlopuMeTpa cTaiia paBHoi 5 °C. UeMmy paBHa
Macca m? TemmoéMKOCTBIO KalopuMeTpa IpeHeOpedb. YenbHas TemIo&MKOCTh BoAbl paBHa 4200
JIx/(xr'K), ynenbuas temnoémiocts mbaa — 2100 Jhx/(krK), ynenpHas TemnoTa IUIaBiIeHHUS IbJIa —
3,3-10° lx/kr. OTBeT BEIpa3uTe B TpaMMax, OKPYTIIHB 0 LENOTO.

3 banna
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22. Kompencatop Ci; =1Mk® s3apskeH [0 HaNpSKEHUS K

U =300 B 1 BKIIIOYEH B IOCIIETOBATENBHYIO IIENb U3 PE3HCTOPA o =
R=3000M, HesapsikeHHOTO KoHmeHcaTopa Cr=2MKk® u C} .
pasomkHyTOro Kimova K (cM. puc.). Kakoe KOMHYECTBO TEINOTE s __:.__f

BBIZICJIATCA B IICIIH IIOCJIC 3aMbIKaHHU KJII04a, II0Ka TOK B IICITH
He npekpatuTcsa? OTBET HaiiTe B MUJUIHIKOYJISAX, OKPYTIIHB JI0
nenbix. Enuaunel usMepenns GU3HYECKHX BEJIMYMH B OTBETE
3allMChIBATh HE HYXKHO.

3 banna
23. Ha mpoBomsfmux peinbcax, INPOJOXEHHBIX MO HAKIOHHOM

IIIOCKOCTH, B OIJHOPOJHOM BEpTHKANTGHOM MAarHHTHOM mone B
HAaXOMUTCS TOPM3OHTAIBHBIM INPSMOH NPOBOJHHUK IMPAMOYTOJIHHOIO
ceuenus Maccod m = 20 r. IImockocTh HaKJIOHEHa K TOPHU3OHTY IIOA
yrnoMm o =30° Paccrosaue Mmexnmy penscamu L =40 cm. Korma
PENBCHI ITOJKIIIOYEHB] K HICTOYHUKY TOKA, ITO MMPOBOJHUKY MIPOTEKAET
noCTOsHHBI TOK /=11 A. Ilpm 3TOM IPOBOJHHK IIOCTYTATEIHHO
IBHJKETCS BBEpPX II0 penbcaM pAaBHOMEPHO W TIPAMOJIMHEHHO.
Kosbdunuenr TpeHus Mexay NpOBOTHHKOM H penbcamu W= 0,2.
UeMmy paBeH MOZyTh HHAYKITUA MarHATHOTO TIOJIS B? Otser BEIPAa3UTh
B Teclax, OKPYIJIUB JI0 COTHIX. B kauecTBe pa3leNuTENHHOTO 3HaKa
HCIONB3yWTe 3amaTyro (Hampumep: 4,45). EnuHUIB H3MEpeHHS
(bHU3UYeCKUX BEIMUKMH B OTBETE IHMCATH HE HYKHO

3 banna

24. TInockas MOHOXpOMAaTHYeCKasi CBETOBas BoNHa ¢ dacToToi 8,0-10' I'l magaer mo HopMmamu Ha
IudpakIMoHHyI0 pemeTKy. [lapamiensHo peméTke mo3aiyd He€ pa3sMelleHa coOHuparomas JIHMH3a C
¢dokycHbM paccrosHHeM 21 cMm. JudpakmmoHHas KapTHHa HaOMoaeTcss Ha JKpaHe B 3aTHEH
(hoKaIbHOM IIIOCKOCTH JIMH3EL. PaccTosHue MexXIy €€ INIaBHBIMA MaKCUMyMaMH 1-ro # 2-T0 OPSIKOB
pasHo 18 Mm. Haiimute neproa pemérku. CanuTath Ui MaJIBIX YTII0B (¢ << 1 B paguanax) tge=sin ¢=o.
OTBeT BEIpa3uTe B MHKpOMeTpax (MKM), OKPYTJIUB J0 AECATHIX. B KadecTBe pa3feiuTeNbHOIO 3HaKa
UCTIONB3Y#Te 3anaTyro (Hanpumep: 4,45). Enuauie: nsmepeHus GU3NYecKUX BEIMYHH B OTBETE IIMCATh
HE HYXHO.

3 banna

25. ®OTO3JEeKTPOHEI, BHIOWTEIE MOHOXPOMATHYECKHM CBETOM K3 MeTamia ¢ paboTod BBIXO/a
Apux = 1,89 5B, momajaior B OJHOPOIHOE 3JIEKTpHYEcKoe moyie ¢ Hampsbk8HHOCTBIO E =100 B/M.
KakxoBa 9acToTa cBeTa Vv, €CIIH JAJIHHA TOPMO3HOIO IIyTH y (OTO3IEKTPOHOB, Ybd Ha4YalbHasA CKOPOCTh
MakCHMalbHa W HampaBieHa BAONb JIMHUN HaNpKEHHOCTH IIOJA E cocrasmier d=8,7 MM?
Iocrosmuyto Ilnanka mpuMuTe paBHOH 6,6-107* JIk-c, 3apsnm snmekrpona — 1,6:107° K. Orser
TIIpEBEMTE B replax, yMHOXHB Ha 107 1 okpyrimB 1o mecathix. B kadecTBe paseluTebHOTO 3HaKa
HCIIONB3YiTe 3ansaTyio (HanpuMmep: 4,45). Equnune: n3mMepenus GU3NIECKHX BEJIMYMH B OTBETE IIHUCATh
HE HY>XHO.

Pazgen IV. Cnucok uTepaTyphbl
1. Tenpenmreiin JI.D., Bynarosa A.A., KopumwiseB U.H., Komxkuna A.B.; mox pegaknuedi Oprosa
B.A. ®muxa 7,89 w1, 000 «BHUHOM. JlaGoparopus 3HaHuit»; AO «M3maTensCTBO

IIpocBemenue».
2. Tlepsunkuu A.B. ®usuka 7,8,9 ki1, O6ImecTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTBIO "3 gaTenbsCTBO

Dx3amen".
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10.

Iypemmesa H.C., Baxeesckas H.E., Yapyrun B.M. ®usuxa 7,8,9 k1, 000 «JJPODA»; AO
«W3narensctBo IIpocsemmenuey.

Kabapaun O.0., ®usnxa 7,8,9 ki, AxnnonepHoe o6mecTtBo «M3maTenbeTBO «IIpoceemenuey.
Pennenmreiin JL.J., bymatosa A.A., Kopammses W.H.. Kommoma AR oouea 10, 11 mw,
Axtmoneproe obmecteo "M3narensctso "[IpocBemenue”.

KacesaoB B.A., ®usmka 10, 11 ki, AxnmonepHoe 06mmecTBO "M31aTenbCTBO "TIpocBemenue".
Mixumes I'.51., Byxosnes B.B., Cotckuit H.H. non penakmmeit ITaphentoeroi H.A., ®usnka 10
KJI, AKIIMOHepHOE o6mecTBo "U3narensctso "[Ipocemene.

Msixkumes I'.J1., Byxoenes B.B., Yapyrua B.M. mox penaxuueit ITapdenTreroit H.A., ®usuka 11
KII, AKITnoHepHOe 061mecTBo "M3aTenscTBo "TIpocBemenue".

Ilypemmesa H.C., Baxeesckas H.E., Ucaes JI.A.; mox penakmuei [lypemmeroit H.C., ®u3uxa 10
K1, AKioHepHoe obmectBo "Usnarenscrso "[IpocBemenue.

[Typemmepa H.C., Baxeebckas H.E., Hcaes JI.A., Yapyrua B.M., ®usuka 11 ki1, AKugonepHOE
obmecTBo "U3narenscTro "IpocBemenue".
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