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Paszgen 1. BBognas gacTh

1.1.  Ilems ¥ 3a1a4¥i BCTYIATENbHBIX HCIIBITAHUHA

Ienp ¥ 3ajaul BCTYNUTENHHOTO WCTIHITAHWS T0 GUMRUKE — OTDEneneHe CONTRETCTRUY
Pe3yNBTAaTOB OCBOEHHS OOYYaOIMMKCA OCHOBHBIX OOpa3OBATENBHEIX MPOrPaMM CPEIHErO obmero
obpasoBanusi TpeGoBaHHsIM (eNEPATBHOTO TOCYIapCTBEHHOTO 00pa3soBaTENbHOTO CTaHIAPTA WM
o6pa3oBaTenbHOTO cTaHgapra. KOHIENIHA KOHCTPYHMPOBAaHHS KOHTPOJBHBEIX ~H3MEPHUTEIBHBIX
MaTepHaloB dK3aMeHa T0 (u3nKe OOecmeuMBacT €IMHCTBO TPeOOBaHMA K 3HAHMAM M YMEHUIM
BEIIIYCKHHUKOB 06IMe06pa3oBaTelbHbIX OpraHu3auii M TO3BONAET (EKTHBHO muddepeHupoBaTh
aGUTYpHEHTOB B COOTBETCTBAH C YPOBHEM HX IOATOTOBKH N0 (usuke. KOHTPONbHEIE H3MEPUTENBHEIC
MaTepHaibl 00 (Qu3KMKe NPU3BaHBI BCECTOPOHHE OIEHWTH KaK YCBOCHHE BBINYCKHMKaMH OCHOBHBIX
COZepIKATEIBHBIX JIMHIH BCEX Pa3NeNoB Kypca QHU3HKH, TaK # chOpMHUPOBAHHOCTE PAa3IMIHbIX YMEHUH.

1.2.  O6mue TpeGoBaHus K OpraHM3alliy BCTYIHTENbHBIX UCIIBITAaHUH

BeTynuTenbHbIE MCHBITaHUS IO (HM3MKEe MPOBOAATCS HA PYCCKOM SA3BIKE OYHO H (wm) c
HCIIOb30BAHMEM IVMCTAHIIMOHHBIX TEXHONOTUM (IIpH YCIOBHM HACHTH(HMKAINK MOCTYNAIOIMX IPU
cllade WMH BCTYIHTENHHBIX HCIEITAHWM) B IOpANKe, YCTaHOBICHHOM IlpaBunamu mnpuema B
deneparbHOe TOCYIAPCTBEHHOE aBTOHOMHOE 00pasOBAaTeNbPHOE YUPEXICHUE BBICIICIO o6Opa3oBaHUA
«Kasanckuit (IIpHBODKCKHi) (elnepanbHbll YHHBEPCHUTET» Ha OOydeHHE IIO o6pa3oBaTeNbHEIM
IporpaMMaM BhICIIETo 00pa3oBaHHs — IIporpavmam OaxanaBpuaTa, IporpaMmaM CICIMANHTCTa,
IIporpaMMaM MarucTparypsl Ha 2026/27 y4uebHbiii roz.

VyaCTHMKAM BCTYNMTENBHBIX HCIBITAHHUM 3ampemaerca mpuberats K HET0OpPOCOBECTHRIM
CII0co6aM ¢/jaqH BCTYIITEILHOTO HCITHITAHHAS, IPEIITCTBYIONTHM aIEKBATHOH OLICHKE 3HAHHUH, YMEHUHN
¥ HaBBIKOB ITOCTYIIAIOIIETO WICHAMH 3K3aMEHAIlHOHHOH KOMUCCHH, B TOM YHCIIC:

— MMETH IIpH ce0e ¥ UCTIOIb30BaTh CPEJICTBA CBI3H;

— WMeTBh IpH cebe U MCIONB30BaTh MMCEMEHHBIE U SJIEKTPOHHBIE HCTOTHAKY “HGOpMAIHH;

— [OTB30BAThLCH MMOICKA3KaMH JPYTHX JIKIL. :

B ciydae HapyIleHHs, HOCTYHAIOIIHH YHAlIseTcs ¢ MecTa NPOBEACHHs BCTYIHTEIHLHOTO
HCIIBITaHMS.

Bo BpeMsi IPOBEICHHs BCTYIUTEIBHBIX HCTIHITAHKH y4aCTHHKAM paspeulero MOoIb30BaTRCA:

— HENPOrpaMMHUPYEMbIM KallbKyJIATOPOM;

— JIMHEUKOMH.

1.3.  Onucarue GOPMEI IIPOBEAEHHS BCTYIUTENbHEIX HCIIBITAHHH

BeTynwTenbHBIE HCIBITaHHS 1O (H3MKe MPOBOAATCA OYIHO H (umHM) ¢ HWCHOJIb30BaHHEM
JMMCTAHIIMOHHBIX TEXHOJOTHA C TPHMEHEHHEM KOHTPOJBbHO-U3MEPHTEIBHBIX MaTepHUailoB (KUM),
COCTOSIMUX M3 25 3alaHui B TECTOBOM (opMe.

1.4.  IIpomOIKMTENIBHOCTH BCTYIHTEIbHBIX HCIBITAHUN B MUHYTaX
Ha BBINOJHEHWE 33JaHAl BCTYIHATENTHHOTO HCIBITAHUs IO (u3uke oTBomMTCs 210 MUHYT 3,5
yaca).

1.5. CrpyKTypa BCTYyHIHUTEIbHBIX HCIBITAaHAN

KVM BCTYNMTENLHOTO UCTIHITAHUS 10 QHU3UKE COIEpKaT 3alaHu:
- 3aKpHITOM (OPMEL, B KOTODHIX HCIBITYEMEIH BBIOMpAcT NPaBHIBHEIM OTBET M3 IIPEAOCTaBICHHOTO
Habopa BapHaHTOB,;
- Ha YCTaHOBIIEHHE COOTBETCTBHS, BHIIOJTHEHHE KOTOPBIX CBA3aHO C BBIABICHAEM COOTBETCTBHA MEXLY
3JIEMEHTaMU JBYX MHOXECTB;
- OTKPHITOM (HOPMEL, TpeOYIOMHUE OT HCIBITYEMOTI'0 CaMOCTOATENBHOTO MOy ICHU OTBETA.

B KWM mnpeicraBieHBl 3aJaHMsA, NPOBEPSIONIHE CICAYIOIIME TIPYNNBl IPEAMETHBIX
pe3yIbTaToB:

- IpUMEHEHHUE U3yUYeHHBIX TOHATHH], MOJENEeH, BEIMIMH K 3aKOHOB /UL OIMCAHHUA (bU3UIECKHUX



IIPOIIECCOB;

- aHaIM3 (U3MYECKUX MPOLECCOB U SBIEHHUH C MCTONB30BAaHUEM M3YYEHHBIX TEOPETHIECKUX
IOJIOXKEHHH, 3aKOHOB ¥ (PU3UYECKUAX BENWYMH;

- METOZIOJIOTHUECKUE YMEHUS,

- yMEHHE pelaTh pacuéTHHIC 33124l Pa3IMYHBIX THIIOB.

Pasnmen II. Coaep:xanne mporpaMMel

MexaHuKa

KUHEMATHKA

OTHOCHUTENBHOCTh ~ MexaHwdeckoro jBmkenus. Cucrema otcdera. KuHeMaruueckue
XapaKTEPUCTHKH [BIDKCHHUS MAaTepHANbHOM TOYKH: TPAEKTOpHsA, IEPEeMEMEHHe, IyTh, CKOPOCTb,
yckoperue. OCHOBHBIE KHHEMAaTHUeCKHE ypaBHEHHS NpAMONMHeHHOro mpmwkenus. CoGomHoe
najeHre. Y CKOpPeHHe CBOOOIHOTO MaieHus. JIBrKeHne Tena, GpOIIEHHOTO IO YTIIOM 0. K TOPU30HTY.

JIBM>KEHHE TOUKH 10 OKPY>KHOCTH. YTJIOBas X IMHEHHAd CKOPOCTh TOUKH. LIeHTpocTpeMHuTeNbHOE
YCKOpEHHE.

Trepnoe Teno. ITocTynarenbHOe U BpalaTeNbHOE IBMXEHHE TBEPJOrO TENA.

JTMAHAMUKA.

WnepuuanbHele cuCTeMBI oTcdera. Ilepsbii 3akoH HetoToHa. IIpHHIMI OTHOCHTEIBHOCTH
Tamazes. Macca Tena. IlmoTHocTs BemectBa. Cuia. [IpHHINI CyHepno3dIuu Chil. Bropod 3akoH
Hrrorona. TpeTnit 3akoH HeroToHa [ MaTepHAIBbHBIX TOUEK.

3akoH BceMupHOro TaroTemms. Cumia TskecTd. Bec Tema. [lpmieHue HEOECHBIX Tel M HX
HCKYCCTBEHHBIX CITyTHHKOB. IlepBas KocMudecKas CKopocTh. CHila yIpyrocTr. 3akoH I'yxa.

Cuna tperms. Cyxoe Tpenne. Cuya TpeHus CKolbxenus. Chia TpeHus mokos. Kosddumuent
Tpenus. [laBnenue.

CTATHUKA.

MOMEHT CHITBI OTHOCHTEIILHO OCH BpaleHus. [lmedo cuilbl. Y CIoBHs paBHOBECHS TBEPIOTO Tena
B UCO.

3akon Ilackams. JaBieHHe B JKHAKOCTH, IOKOSINCHCS B HCO. 3akon Apxumena. YCIOBHE
TJIaBaHUS TEl.
34AKOHBI COXPAHEHHA B MEXAHUKE

UMOynsc MaTepHanbHOM TOYKH. VIMITYIbC CHCTEMEBI Tell. 3aKOH M3MEHEHMSA W COXPaHCHIU
ummyibsca B UCO.

PaGora cmiabl. MoIMHOCTE CcuibL. KuHEeTHYeckas DHeprds MarepHalbHOM Touku. Teopema o
KUHeTHIecKoi sHepruu. [loTeHnmansHas sHeprus. IloTeHnuanbHas SHeprus Tela B OMHOPOTHOM I10JIe
TshkecTH. [loTeHIMaIbHAs SHEprus yupyro AehOpMHPOBAHHOTO Tela. 3aKOH H3MEHEHHU ¥ COXPAHEHHS
TTOJTHOM MEXaHUYECKOM SHEPTHH.

MEXAHHYECKHE KOJIEBAHHWA U BOJIHBI

T"apMoHmYeckue Koebanus. AMIUIMTYIa i hasa konebanui. KureMaTHIecKoe OMMCaHue. CBs3b
AMIUTATY/BI KOTeOaHHH CMEIeHns MaTepHaIbHON TOYKM C aMILTMTyAaMu KojebaHu# e€ CKOpOCTH U
ycKkoperus. JIMHAMH9IeCKoe ypaBHEHHE CBOOOTHBIX HE3aTYXAOIUX KOICOaHHUH. MaremMaTH4ecKuii
IPYXUHHBIH MasTHAKY. [lepros MabiX CBOGOIHBIX KONeOaHu#i MaTeMaTHIeCKOTO MasTHUKA. [Mepuon
cBOOOIHEIX KOJIeOaHu IPYyKUHHOIO MasTHHKA.

3aKOH COXpaHEHHS IOJHOM MEXaHWYECKOHM OSHEPruH M He3aTyXalomUX TapMOHHIECKHX
KoJieOaHmi.

Brmyxaennble Konebanus. Pezonanc. PesonancHast KpuBas.

[lonepeunbie © TpOJONbHEIE BONHEL CKOpOCTh paclpOCTPaHEHHS ¥ JANUHA  BOJIHBL
PacmipocTpaHeH#e BOJIH Ha paHulle pa3zena cpel. OTpaxeHne U MPeTOMIECHHE BOJIH. Hutepdepeninas
1 mudpakus BoiH. 3ByK. CKOpPOCTB 3ByKa



Mounexyasipaas ¢u3HKa 4 TEPMOIHHAMHKA
MOJIEKYIJIAPHAA ©HU3HKA

Mojenu CTpOEHHS Ta30B, XKUAKOCTEH U TBEPIBIX Tell. TelI0BOE IBMKEHHE aTOMOB W MOJEKYI
pemectea. Jubdysus. Bpoynorckoe nrukenue BravuvonelicTaue uacTutl nemectnd  Momemt
UZICAIBHOTO
raza B MKT.

OcnoBroe ypapHeHne MKT. CBsi3p MeXIy AaBIEHHEM H CPEHEH KHHETHYECKOW SHEpruei
MTOCTYIIATEIHbHOTO TEIIOBOTO JBHKEHH MOJIEKYII HICAIIbHOTO rasa.

A6comotrHas Temmeparypa. CBsA3b TeMIIEpaTyphl Ta3a CO CPENHEH KMHETHYECKOH JHEpruen
HOCTYIIATENILHOTO TEIIOBOTO [BHKEHWs ero dactull. CBa3b [aBleHHMs HICATHHOIO rasa C
TEMIIEPATYPOH.

Mogenps HIealbHOIO Tra3a B TEpMOJWHAMHKe. BrIpakeHWe M1 BHYTPEHHEH SHEPIUU
OIHOATOMHOTO HIEaILHOTo rasa. Y pasHenne Menneneena-Kianetipona. M3ompoiieccr B pa3pexeHHOM
rasze ¢ MOCTOSHHBIM KOJIMYECTBOM BEIECTBA.

H3oTepMuUecKuii, B30XOPHBIM U W300apHEIA IPOIECCHL.

I'patbuueckoe Impe/cTaBleHAE U30MPOLIECCOB Ha AHarpaMMax COCTOSHHs rasa. 3akoH JlanbToHa
JUIS TABJICHUS CMECH Pa3pEKECHHEIX I'a30B.

HacenmenHsle ¥ HeHachIleHHEIE TMaphl. KauecTBeHHas 3aBHCHMOCTH IUIOTHOCTH W JaBICHHA
HACHIEHHOTO [1apa OT TeMIIEPaTyphl, KX HE3aBHCUMOCTh OT 00BEMa HAaCHIIIEHHOro Napa. BiaxHOCTE
BO3/yXa. AGCOMIOTHAA K OTHOCHTENBHAS BIQXKHOCTh. VI3MepeH#re OTHOCUTENBHO! BIXKHOCTH BO3/(yXa.

VI3MeHeHne arperaTHbIX COCTOSHUM BEINECTBA: HCTIAPEHUE U KOHACHCAlUs, KAICHIE XHIKOCTH.
V3MeHeHME arperaTHbIX COCTOSHMM BEINECTBA: IUIABICHHE M KPHCTALIA3AIASA. [Tpeo6pazoBanue
SHepruH B (ha30BEIX IEpEXonax
TEPMO/JHHAMHKA :

TemnoBoe paBHOBECHME W TeMIeparypa. BHyTpeHHss sHeprus. Temomepesada Kak crocob
W3MEeHEeHHsT BHYTpeHHed oHeprumm Oe3 coBepmieHHs paGoTel. KOHBEKIHS, TEMIONPOBOJHOCTS,
H3IIyYeHHE.

KonuuecTBO  TEmIOTHL ~ YOelnbHas  TEIUIOEMKOCTH — BEIIECTBA.  YJeNbHas  TEIoTa
napoo6pazoBanus. Y IelbHas TEIUOTa IIaBJIeHHs. Y IebHas TeII0Ta CrOPaHysl TOIIIMBA.

SieMeHTapHas paboTa B TepMOJMHAMUKe. Brramcnenre paboTsl o rpaduKy mporecca Ha pV-
nuarpamme. [lepBoe HAYaIO TePMOINHAMHAKH. ANMabaTHIeCKUi Iporecc.

BTopoii 3aK0H TepMOIMHAMUKH, HEOOPATUMOCTh IIPOIECCOB.

[IpUHIMOEL JeHCTBHS TEIIOBHX MammH. KoaddumuenT mone3HOro ACHCTBHI. Uneamsnas
TemIoBas MamMHa ¢ MakcuManbHEM 3HaderneM KITJI. ITukn Kapuo. YpaBHeHHE TemoBoro banaxca.

IeKTPOANHAMHKA

OJIEKTPUYECKOE I1I0JIE

DNEeKTpHU3aIKs Tel U €€ NpOABICHHA. DNEKTPUIECKAH 3apsa. [iBa BUJIa 3aps/IOB. DneMeHTapHBIHI
SJIEKTPUUYECKHH 3apsj. 3aKOH COXPAHEHHs OJIIEKTPUYECKOro 3apsia. BsauMonedcTBHE 3apsiioB.
Toueunsie 3apsabl. 3akoH KymoHa.

DnexTpudeckoe moje. Ero neicTere Ha SIEKTPHYCCKUE 3apSIbl.

Harpspk8HHOCTH dlekTpudeckoro moisi. Ilome TodeuHoro 3apsija. IIpHMHIMII CyMepHOSAIMH
3IIEKTPUYECKHX HONeH. JIMHAN HAPSHKEHHOCTH SIEKTPOCTaTHYeCKOro nomst. OTHOPOIHOE TIoTIe.

[TOTeHITHANBHOCTh  3MEKTPOCTAaTHYecKoro mojs. [loTeHuuaneHas SHEpPrus 3apsifa B
3JIEKTPOCTATHYECKOM IIoNe. I[IOTeHIMan SIeKTPOCTATHYECKOro Mo Pa3sHOCTR MOTEHIMANOB H
HanpsHKeHNe. DKBUMOTEHIMAIBHEIE IIOBEPXHOCTH.

CBs13b HANPSHKEHHOCTH IOJIS1 M PA3HOCTH HMOTEHIMATIOB L1 OHOPOIHOTO 3IEKTPOCTaTHIECKOr0
HOJIAL.

JIMSNEKTPHKA B 3JIEKTpOCTaTHYecKoM Imone. [lomspusamys AUSIEKTPHAKOB. JTuanexTprdecKas
MIPOHUIIAEMOCTH BEIECTBa.

[IpOBOJHMKM B 3JIEKTPOCTATHYECKOM IIOJiE. Y CIIOBHS DPaBHOBECHS 32pSIOB Ha IIPOBOMHUKE.
DIeKTPOEMKOCTh MpoBoxHKKA. KomaeHcarop. ONeKTpOEMKOCTh KOHICHCATOPA. D1eKTpOEMKOCTh
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IJIOCKOTO KOHJIEHCATOPA.

[MapamnenbHOe W TMOCNTENOBATENHHOE COEIMHEHHWE KOHAEHCAaTOPOB. OHEPIUA 3apsKEHHOIO
KOHJIEHCATOpa.
34AKOHBI IIOCTOAHHOI'O TOKA

ITocrosHHBN TOK. CHila TOKa. YCIOBHS CyIIECTBOBAaHUA 3JIEKTpPUYECKOro Toka. HampsxeHue u
snekTpoaBmxymas cuia. Mcrounuku Toka. 3/1C u BHyTpeHHEE COIPOTUBIEHUE HCTOYHUKA TOKA.

3axon Oma A ydacTka Ienu. DINeKTPUYECKOE COMPOTUBIIEHHE. 3aBUCHMOCTD COIPOTHBIICHUS
OMHOPOJHOTO TPOBOAHHKA OT €ro /JIMHBI M CE4YEHHHA. YIENbHOE COMPOTHBICHHME BEIIECTBA.
3aBHCHMOCTH COTIPOTHBIIEHHS IPOBOAHUAKA OT TEMIIEPATYPHI.

3akon Owma pand ToNHOM (3aMKHYTOM) osnekTpuueckod memu. KopoTkoe 3aMBIKaHHE.
[TapannenpHOe coequHeHHe MPOBOIHUKOB. IlocnenoBarenbHOE COENUHEHUE IIPOBOTHUKOB.

PaGota snexkTtpudyeckoro Ttoka. 3akoH JDxoyna-Jlernma. MOIMHOCT 3IIEKTPHYECKOTO TOKA.
TemoBas MOIMHOCTD, BEIEIsIEMas Ha pe3rucTope. MOImMHOCTh HCTOYHNKA ToKa. CBOOGOTHBIE HOCHTEH
SIIEKTPHYECKUX 3apSAIOB B MPOBOJHUKAX. MexaHW3MbI IPOBOAMMOCTH TBEPABIX METAILIOB, PAaCTBOPOB
U PacILIaBOB 3JIEKTPOJIUTOB, ra3oB. [lomynpoBoaHukH. I10IynpoBOHUKOBEIN JHOI.

MAI'HHTHOE I10OJIE

MexaHu4yeckoe B3aMMOJEHCTBHE MarHUTOB. MarHuTHOE 1ojie. BeKTOp MarHMTHOM MHIYKITHH.
[IpUHIMII CYNEPHO3UIMA MAarHWTHBIX Hosiedl. JIuHum MarEmTHOro monsd. KapTwHa JMHUN MOJL
IIOJIOCOBOTO M IOJKOBOOOPA3HOT0 IIOCTOSIHHBIX MATrHUTOB

OnziT Dpcrena. MarHuTHOE 1mojie IpOBOAHUKA ¢ TOKOM. KapTuHa TuHuM# MoIs JUTMHHOTO IPSIMOTO
IIPOBOJHMKA ¥ 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

JlelicTBHE MarHATHOTO IIOJIsi Ha TOKY U IBHXKyIMuecs 3apanpl. Cuna Ammepa, e€ HanpaBlIeHHE |
BenuunHa. Cuna JlopeHna, e€ HanpaBiieHHE U BETHYMHA.

JIBrKeHHE 3apSKEHHONW YaCTHIBI B ONHOPOJHOM MArHWTHOM IIONIE€ TOJ HEHCTBHEM CHIIBI
Jlopenna.

DJIEKTPOMAI'HUTHAA HHIVKI[UA

IToToK BEKTOpa MarHUTHON HHIYKIIHH.

SIBnenne dneKTpoMaraUTHOM HHAYKIHA. DJIC HHAYKIMK. 3aKOH 3IEKTPOMAarHUTHON MHITYKITHH
®@apages. IIpasuno Jlenma. DJIC MHIYKUME B OPSMOM IPOBOJHHKE, ABHXYINEMCS C HEKOTOPOH
CKOPOCTBIO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

Camonnaykmus. DJIC camounmykuud. VIHAYKTHBHOCTE KATYINKA. DHEPrHs MarHUTHOIO IOJIA
KaTYIIKA CTOKOM.

DJIEKTPOMAT HUTHHIE KOJIEBAHUA HBOJIHBI

KoneGatembHbii  KOHTyp. CBOGOAHBIE OIEKTPOMArHWTHEIE KojeOaHWs B  HIEaTbHOM
KosebarenbHOM KOHType. @opMyia ToMcoHa.

CBsI3b aMIUIATY/IEI 3apsa KOHAEHCATOpa ¢ aMIUIUTY/I0M CHIIBI ToKa B KosieGaTebHOM KOHTYPE.
3aKOH COXpaHEHHs SHEPIUH B UICAIBHOM KOJIe0aTeIbHOM KOHTYPE.

BEIHYX/ICHHBIE SIeKTPOMarHUTHbIE KoneOanus. Pesonanc. IlepeMeHHBI TOK. 3aKoH Oma ams
LIeTIH TIEPEMEHHOTO ToKa. VIHIyKTHBHOE ¥ EMKOCTHOE CONPOTHBJIECHHA. D(bGeKTHBHEIC 3HA9CHHUA TOKa
¥ HAIPSDKEHHMS B IIETIAX IePEMERHOT0 ToKa. [IpOM3BOJICTBO, epenaya | NoTpediIeHne JIeKTPHIECKOM
SHEPTHUH.

CBOJiCTBA HIEKTPOMAarHATHEIX BOJH. B3avMHas OpHEHTAIMs BEKTOPOB B 3IEKTPOMAarHUTHOH
BoIIHE B BakyyMe. [1Ikana 3IeKTpOMarHUTHEIX BOJIH.

OIITUKA

IIpsiMonMHEHOE PacIpOCTpPaHEHHE CBeTa B OJHOPONHOM cpexe. JIyd cBeTa. 3akOH OTpaXKCHHMS
ceeta. [TocTpoeHne n300paXxeHUH B IIIIOCKOM 3epKaie.

3aKOH IIPEJIOMICHHS CBeTa. AGCOMOTHBIA MOKa3aTelb MpenoMieHHs cpenbl. OTHOCHTEIBHEIA
MTOKa3aTellb IPEIIOMIICHHS.

Xopm rydeii B MpU3Me.

COOTHOIIEHHE 9acTOT M [JJIMH BOJH IIPH Mepexo/ie MOHOXPOMATHYECKOTO CBETa YEPE3 rpaHuIly
pazzena IByX Cpep.

I[TonHOE BHYTpeHHEE oTpakeHHe. [IpeiebHEINA yToll MOIHOTO BHYTPEHHET0 OTPaXKCHHMS CBETA.



Toukas num3a. QOKYCHOE pacCTOSHHE M ONTHYECKas CHlla TOHKOH muH3BL Cobuparomme
paccemBaroIue JuH3bL OOpMysia TOHKO! IMH3EL Y BEIUICHHE, JABAEMOE THH30H.

ITocTpoeHue H306paKeHUH TOIKH U OTpe3Ka NPAMOM B COOMPAIOIIMX U PACCEHBAIOIHUX THH3AX U
HX cEcTeMax. X0l Ty4a, TIPOIIENEro JH3Y O TPOXIROTEHEM VTTIOM K € TIARHOM 0N THUCCKOH OCH.

doToanmnapar Kak OoITHYECKui npubop. I'nas kak onTudeckas cucTeMa. HTephepeHIms CBeTa.
KOFCpeHTHBIG HUCTOYHUKH. Y CIOBHA Ha6J'IIOJICHPI$I MaKCHMyMOB H MHHUMYMOB HUHTCHCHBHOCTH B
KHTep(I)epeHHHOHHOﬁ KapTHHE OT OIBYX KOT€PCHTHBIX HUCTOYHHUKOB.

Hudpakius ceeta. JudpaknnonHas pemeTka. Y ClIoBHe HaOIFOIeHH ITIABHBIX MAaKCHMYMOB IIpH
HOPMaJIbHOM IIa€HUH CBETA HA peII[éTKy.

Hucnepcus cBeTa.

KeanTroBas ¢usuka
KOPITYCKYJIAPHO-BOJIHOBOH JTYAJIH3M

I'mmotesa M. Ilnanka o kBaHTax. ®@opmyna IDlianka. ®ortonbl. OHeprus ¢orona. Vmmyise
¢oToHa.

®otosddexr. Onerrer A.I'. CroneroBa. 3akonbl Gorosdbdexra. YpaBHEHHE OiiHmTeliHa Ui
dorosddexra.

BosHOBBIE CBOMCTBA YAaCTHII.

KopmycKyIapHO-BONHOBOM nyammsMm. [lanenme cBera. /[laBleHHMe CBETa HA IONHOCTBIO
OTPaKAIOIIYIO IIOBEPXHOCTH ¥ HA NOIHOCTHIO MOTNIOINAIOITYI0 HOBEPXHOCTB.
OH3HKA ATOMA

[InanerapHas mozenb atoma. IlocTymatel bopa. M3simydeHue H IIOTJIOIICHHS (GOTOHOB IIpH
IIepexo/ie aToMa C OJIHOTO YPOBH: 3HEPIUM Ha IPYTOH.

JIuneitgaThle creKTphl aToMoB. CrieKTp aToMa Bopopoza. Jlasep.
OH3HUKA ATOMHOI'O AJ[PA

Hyxnonnas mozens siapa [eiisen6epra—sanenko. 3apsin saapa. MaccoBoe unciio sapa. Y3oTomsl.

PagmnoakTHBHOCTS.

Anba-pacnaz. Bera-pacnaz. DinekTporHs B-pacnan. [lo3uTpoHHbIH B-pacmaz.

'amMa-u3ydeHue.

3akoH paJuoaKTUBHOIO pacmaja.

SnepHblE peaKkIyH.

JleneHre v CUHTE3 AIEP.

Paszpe I11. @oHa 0IEeHOYHBIX CPEACTB

3.1. IHCTpYKIHMs [0 BHIIOIHEHUIO PabOTHI

Ha BHIIONHEHHE 3aIaHMi BCTYIIMTENFHOTO HCTBITaHus 1o $usnke oTBoAMTCS 210 MEHYT (3,5
gaca). KM coctouT u3 25 3ajaHMii pasHOro THIIA ¥ PasHOTO yPOBHS CIOXHOCTH. B. B KM
IIpeICTaBIEHBI 3aJaHus W3 BCEX DasfelioB MKOJBHOTO Kypca (GH3uKu: Mexanuka, MonekysspHas
}u3nKa K TepMOTMHAMIKA, DIEKTPoMHaMuKa, KpaHToBas pu3nka.

Bamanus 1-4, 7,8, 11-13, 16, 19 npencraBistoT coboii BONPOC U HECKOIBKO BApHAHTOB OTBCTA,
IIPaBAIBHBIM M3 KOTOPHIX MOXET OHITH TOJNbKO OfMH. [IpaBMIBHOE BBIIONHECHHE KaXOT0 M3 STHX
3ajiaHuii OrleHuBaeTcs B 1 Oal.

B ciydae aucTaHIHOHHOTO (popMaTa MPOXOXKACHHS BCTYIHTEIBHOTO HCIIBITAHHA, abUTypUEHTY
He0O0X0IUMO B IOJIE 3aJaHHUd BEIICITUTh HOMED IIPAaBHIILHOTO BapHaHTa OTBETA.

B cimydae ouHoro ¢opMmara HpPOXOXIECHHS BCTYNHTEIBHOIO WCIBITAHN, aOUTypHEHTY
HEOGXOIMMO 3aIiCcaTh HOMEp IPaBHILHOTO BapHaHTa OTBETA B GIaHK OTBETOB.

Bamanusg 5, 9, 14 m 18 mpencrapmsstoT cobod BONPOC ¥ HECKOJIBKO BapHaHTOB OTBETA,
IPaBIMIBHEIME M3 KOTOPHIX MOTYT OBITH ABa. IIpaBHIIBHOE BEIIONHEHAE KAXAOTO M3 STHX samanuit
oleHHBaeTca B 2 Gawia. Ecim jomymeHa omuOka B BEIOOpe XOTS GBI OJHOTO SJIEMEHTa OTBETA



BeICTaBIIsIeTCS 0 OaMIoB.

B ciysae quctannuonHoro gopMara IPOXOXIEHHA BCTYIHTEIbHOIO HCBITAHN, abutypueHty
HEO0OXOIMMO B II0JTE 33/IaHKs BEIICIUTH HOMEPA IPABIITLHEIX BAPHAHTOB OTBETA.

B crmyuae odmoro dopmara NPOXOXKIEHUS BCTVIIUTENLHOTO VCTLITAMMG.  ahurypmary
HEOOXOMMO 3alHcaTh HOMepa IPABHIBHEIX BapHAaHTOB OTBeTa B OlaHK OTBETOB Ge3 Ipo6enos,

3allAThIX U APYTHX OONOJHUTEILHEIX CHMBOJIOB. HOpSIJ_IOK 3alTMCH CHMBOJIOB B OTBETE 3HAYCHUS HE
HMEET.

3amanus 6, 10, 15 u 17 gBismoTCS 3amaHUSIMH Ha YCTaHOBJIEHUE COOTBETCTBHS, BBIIOJHECHHE
KOTOPBIX CBA3AHO C BBIBJICHMEM COOTBETCTBHS MEXJIY JIEMEHTaMM ABYX MHOXeCTB. IIpaBHIIBHOE
BBIIIOJIHEHHE KQKIOI0 U3 STUX 3alaHui oleHuBaeTcs B 2 6amna. Ecim nomymena ommbka B BEIOOpE
XOTs OBI OJTHOTO 3JIEMEHTA OTBETA BhICTaBIsgeTca () 6aIoB.

3aganus ¢ 20 mo 25 HOMep HpPeACTaBIOT cobOM 3alady, pe3yiIbTar pEIeHAsT KOTOPOi
3aIUCHIBACTCA B BH/IC YUCIIA C 33JaHHOW B YCJIOBHMH 3a/laull TOYHOCTHIO. IIpaBHIIBHOE BHIIONHEHHE
KQKXI0T0 M3 3THX 3a/IaHUH OIlEeHMBAeTCd B 3 Oaia.

B ciyyae qucTaHnroRHOTO (hopMaTa MPOXOXK/ICHNS BCTYIHUTENBHOTO HCIEITAHAS, aHTYPHEHTY
HeoOXOMMO B MOJE OTBETAa BBECTH WYWCIECHHBIA OTBET 6e3 eIMHMI[ H3MepeHws. B KadecTse
Pa3IeNUTENLHOrO 3HAKa MCIIONB3yeTCs 3andras (Hanpumep, 1,5).

B cmydae ouHoro ¢opmara HPOXOXKIEHWS BCTYHHTENBHOrO HMCIBITAHHS, aGHTYPHEHTY
HeoOX0MMMO 3anmcaTh B GaHK OTBETOB UHCICHHEBIA OTBET 6€3 €IMHHI M3MEPEHHS, HCIOIB3YS B
Ka4eCTBE pasIeNUTeIbHOTO 3HaKa 3anaTyro. Kaxasni cuMBOI 3amichIBaeTCs B OTAEIBHYIO KIETKY II0
IIPUBENEHHOMY HIDKE 00pasiry:

ITpy BEMUCIEHAAX pa3pelnaeTcs HCIIOIb30BaTh HEPOIPAMMHUPYEMBIN KaIbKYJISATOD.

Bce 6maHKM 3aloNHSIOTCA SpKUMH YEPHBIMH depHHIAMH. JIOIMYCKAeTCs MCIIONb30BAHUE
reJIeBOH, KallUIUIAPHON WIIN IEPhEeBOH pydeK.

Ilpy BBIIONHEHWH 3aJaHUH MOXXHO IIOJIB30BAThCS UEPHOBMKOM. 3allMCH B YEPHOBHKE HE
YUYHUTBIBAIOTCS IIPH OIEHUBAHUH PabOTEL

bamnel, nmomydenHsle BaMu 3a BBIIONHEHHBIE 3aJaHHA, CYMMHPYIOTCA. MaKCHMAalbHEBIN
CyMMapHEIi IepBUYHBIA Oamn cocramiseT 45 6aoB, 9To cooTBeTcTBYeT 100 TecTOBBIM Oaliam.
ITkana mepeBofa IMEPBHYHEIX OalIOB B TECTOBBIE NpHBeAeHA B JoKyMeHTe «CHCTEMa OICHUBAHHUS
5K3aMEHAITMOHHOK paboTEI O (pU3MKe).

3.2. IIpumepHEIe 3a1aHus
Jemoncmpayuonnwviti Bapuanm
1 bann
1. Ha pucynke npuBesieH rpadHK 3aBHCHMOCTH IIPOEKIHH Vs M/CA
ckopoctd Tena Ha ock OX or BpemeHu. UeMy paBHa
MIpOEKIHsl ycKopeHHus Tena Ha ock OX B IIPOMEXYTOK
BpeMeHH OT 5 ¢ Ao 10 c? Bribepute omwH NpaBHIIBHBINA
BapHaHT OTBETA.
1)-2,5 m/c? 2) -5 m/c?
3) 10 m/c? 4) 5 m/c?




I 6ann

2. Ky6uk Maccoii 1 KI IOKOHTCS Ha IJIaIKOM TOPU30OHTAIEHOM
CTOJI€, CXKATEIA ¢ OOKOB IpyXHWHaMH (CM. PUCYHOK). JKecTKoCTb
npaso# mpyxuHs! pasaa 800 H/m. JleBas npyxuHa NeiicTRVET Ha
Kybuk ¢ cmioi 16 H. Ha ckomsko cxara mpapas mpyxuHa?

Bri6bepute onuH IpaBUIIBHEIA BapHAHT OTBETA.
I)ScMm 2) 1,6 cm 3) 1,25 c™m 4)2 cMm

1 6ann
3. JlBa aBTOMOOHMIA OmMHAKOBOM Macchl 1000 Kr ABHXKYTCS CO ckopocTsiMu 10 M/c m 20 m/c
OTHOCHTEJTEHO 3eMIIM B IPOTHBOIONOKHBIX HANPABICHMAX. UeMy pPaBeH MOMYIh HMIIYJIbca BTOPOTO

aBTOMOOMIIS B CHCTEME OTCUETa, CBA3AHHOM C MEPBEIM aBTOMOOMIEM? Bribepute onuH mpaBHIBHbLH
BapHaHT OTBETA.

1) 10000 xr-m/c 2) 20000 xr-m/c 3) 30000 kr-m/c 4) 40000 xr-m/c

I 6ann

4. Yenosek HeceT Ipy3 Ha mamke (CM. puCyHOK). Ompenenure, KaKyio

MHUHUMAJIBHYIO 110 BEIMYMHE CHITY 9ENOBEK JTOJDKEH IIPUIIOXKHUTE K KOHILY/ A_O B
B HeBecoMo¥ manku, 9ToOB! yepxKaTh B PABHOBECHH IPy3 MacCoH 2 KT.

Paccrosume AO pasno 0,2 M, paccrosiue OB pasro 0,4 M. Bribepute

OJIH IIPaBUNBHEIA BapHaHT OTBETA.

1)20H 2)5H 3)10H 4)30H

2 banna

S. Manpuuk momHMMaeT BBEpX THpPIO Maccoil 12 kr, meiicTBys Ha Hee MOCTOsSHHOH cmmoit 140 H,
HanpaBJIeHHON BEPTHKAIBLHO BBEpX. M3 mpuBeleHHOro HMXE CIHCKAa BEIOEPHTE ABa BEPHBIX
YTBEpXKICHHS.

1) Ecmi MansuuK IpHIIOXKUT K THPE HalpaBleHHYIO BepTukaabHo cuia 100 H, ol He cMoxeT ee
IIOJTHSATE.

2) PaBHOneHCTBYIOIIAs CHII, IEHCTBYIOINX Ha THpIO, paBHa 20 H u HampaBiieHa BBEPX.

3) Bec rupu paBen 140 H u HampaBiieH BBEpX.

4) I'ups neficTByeT Ha pyKy Manbumka ¢ cuinoi 100 H, HanpaBneHHOM BHH3.

5) VckopeHue THpH paBHO 2 M/C2.

2 banna

6. I'ups Maccoli 2 KT oBemeHa Ha TOHKOM IHype. Eci € OTKIIOHUTH OT HOJI0XKEHHsI pABHOBECHS Ha
10 cM, a 3aTeM OTIYCTHTH, OHa COBEpINAET CBOOOHEIEC KOJIeOaHMs KaKk MaTeMaTHIeCKuii MasTHHK. UTo
MIPOU30MAET ¢ MaKCHMAaJbHOM MOTEHIMAJILHOM SHEeprueif rupd M dacToTod €& koinebaHuii, ecim
HayaJlbHOE OTKJIOHeHHe rupH Oyet paBHO 5 cM?

J1nis1 kaxAo# BeTHUMHEI OIIpeAeIuTe COOTBETCTBYIOMMUM XapakTep u3MeHeHus. [{udpsl B oTBETE MOTYT

MTOBTOPSTHCS.
OU3NYECKHUE BEJIMYMHBI X U3SMEHEHUWA
A) MakcumManbHas TOTEHIOUANbHAs >HEPrus 1) yBenwuuBaeTcs
THUpH 2) yMeHbIIaeTCs
b) YacTtoTa xonebanui 3) He U3MeHsAeTCA

1 6ann

7. Macca Bo3yXa B ITHIIAH/IPE TIPH HarpeBaHWH W3MEHHIIACh, TaK KaK KpPBIIIKa, 3aKPhIBABINA IUIHHIID,
Obuta HerepMeTHyHa. HalimuTe oTHOIMEHHWE MacC BO3AyXa B ITWIIMHIAPE B KOHEYHOM M HAYaIbHOM
COCTOSHHUSX Mm2/mj, €ClIU IpH YBEIUUYEeHHH TeMIIepaTyphl Bo3ayxa B 2 pa3a aBIIEHHE YBEIIMYHUIIOCH B
1,5 pa3a. BeibepuTe OuH MpaBUIILHBIA BApAaHT OTBETA.

D1 2).0.75 3)0,5 4) 0,25

10



1 6ann
8. Ha rpadpuke moKasaHa 3aBHCHMOCTH  JABIICHHS

D4
OZTHOaTOMHOTO HCAJIbHOIO ras3a oT ero obsema. [Ipu mepexoze 4p, ' s
U3 COCTOSHUS | B COCTOAHKE 2 Ta3 COBEPIINI PAGOTY. PARHYIN anpt ke
5 x/Ix. YeMy paBHO KOJIIMYECTBO TEILIOTHI, ITOJTy4Y€HHOE Ta3oM 2p, ‘ Ty
pu 3ToM nepexone? KomugecTBo rasa Hemsmenno. Bribepute Do S
OJIVH IIPaBUIBHEIA BAPHAHT OTBETA. 0 o
14 14
110 KTx 2) 5 K]l Sl
3) 0 x/Ix 4) 20 xJIx
2 banna

9. B Tabnuie moxasaHb! pe3yNbTaTH H3MEPEHHS 3aBHCHMOCTH aBICHHS P HEKOTOPOT'0 HOCTOSHHOI'O
KOJIMYCCTBa HACATBHOIO OJHOATOMHOIO ra3a OT ero o0séMa V' B HekoTopoM mpouecce. JlaBieHHe
npuBesieHo B atMoctepax (1 atv = 10° I1a). O6568m H3MEPSIICA C TOYHOCTEIO JO COTOH JTOJIH JIUTpA.

| p, aTM 25 2.4 2,3 2.2 2,1
V,n 150 11,56 |1.65 |[1.70 | 178

BriGepute ABa BEPHBIX YTBEPXKICHHS HA OCHOBAHHM aHAIM3a PEICTABICHHOM TaGMIIEL

1) DroT nporecc MOXHO CYATATH H30TEPMHUIECKHM.

2) DTOT Ipolecc MOXKXHO CUATATH U306apHEIM.

3) DTOT mpomecc MOXKHO CUMTATh afAabaTHBIM.

4) BHyTpeHHSI SHEprus ra3a B 3TOM IPOLECCE YOBIBAET.

5) BuyTtpeHHss sHeprus rasa B 5ToM Iporecce npu o6séMe 2,25 1 6bu1a mpEMepHO paBHa 561 JTx.

2 banna

10. JleTckmit TEMHO-3€TIEHEIH BO3MYIIHEIN [MAPHUK HAXYIIH B TEHH IOJ JEPEBOM, a 3aTeM BHIHECTH Ha
CONMHEYHBIM MIDK. Kak Havamy mpu 3TOM HM3MEHSTHCS IaBlIeHHE BO3AyXa B IMApHKE M CPEIHSA
KAHETHYECKask SHEPrus MOJIeKyI B mmapuke? O6o10uKa Imaprka TOHKasl, yIpyras i Msrkas.

J7ist KaXKI0H BETMIMHEI OIIPEeIe/IMTE COOTBETCTBYIOINUM XapakTep u3MeHeHus. [[u()psl B 0TBETE MOT'YT

IIOBTOPSATHCAL.
OU3NYECKUE BEJIMYMHBI X U3SMEHEHUWA
A) JlapneHue Bo3Iyxa B IIapHKe 1) yBenuuuBaercs
b) Cpenmss xuneTHYeCKast SHEPTHA MOJIEKYII B 2) YMEHBIIAETCS
Iapuke 3) He u3MeHseTCA

1 6ann
11. B cxeme, uzobpaxeHHo#M Ha pucynke, 3JIC HCTOYHHKA TOKa paBHA
& =10 B, ero BHyTpeHHee compoTuBieHHe ¥ = 1 OM, a CONMPOTHBICHUS gl Ry
pe3ucTopoB R = R = 2 Om. Kakoe HanpskeHUE IOKa3bIBAET HACATbHEIH
BOIBTMETP? BhiGepuTe 0IUH IPaBUIIGHELA BApHAHT OTBETA. R
1)10B 2)8B 3)4B 4)2B

1 6ann

12. TloTok BeKTOpa MarHMTHOM MHIYKIIMH Yepe3 HEKOTOPHIM MPOBOAAIIMN KOHTYp H3MeHseTcd oT 10
MKB6 10 30 MxB6. ConmpoTtuienue koHTypa 5 OM. Haiiagute MOy b SIEKTPAYECKOT0 3apsiia, KOTOPHIA
IIpHU 5TOM IPOTEKaeT Yepe3 KOHTYp. BribepuTe oquH MpaBUIbHBLA BApHAHT OTBETA.

1. 0,25 MxKn

2. 0,6 MmxKn

3. 4 MxKn

4. 15 mxKn

11



1 6ann

13. MarteHbKas 1aMIodka ocBeIaeT SKpaH depes HelPO3PavHyIo MEPErOPOAKY ¢ KPyTIEIM OTBEPCTHEM
pammyca 0,2 M. PaccTosHue 0T naMIodky 0 9KpaHa B 4 pasa GONbIIE PACCTOSHHS OT JAMIIOUKHE 10
neperopomky. Kako pajyc OCBSIEHHOTO TATHA Ha 3kpare? BRIOGEPUTE ONUE TPADTITLILHT nopmnym
OTBETA.

1)02m 2)0,8 M 3)0,4 M 4H1lm

2 6anna

14. WneansHbii KoneGaTeNbHBIM KOHTYP COCTOMT M3 KaTyIIKM HHIYKTHBHOCTH M KOHICHCATODA,
EMKOCTb KOTOPOTO MOXXHO M3MEHATh. B Tabimiie mpescTaBieHE! pe3yibTaTsl H3MEPEHHS 3aBUCUMOCTH
neprosa I’ cBoGOHBIX SIEKTPOMArHMTHEIX KOleOaH!H| B KOHType 0T eMKocTH C KOHEHCATOPA.

C, Mx® 1 4 9 16 25

T, MKc 125,6 2512 376,8 502,4 628
BriGepute ABa BEPHBIX YTBEPKICHHS HA OCHOBAHUHM JAHHEIX, IPHBEISHHEIX B TaOIHIIE.
1) NHOyKTHBHOCTS KaTYIIKH BO BCEX MPOBEAEHHEIX H3MEPEHHAX GbLIa PasIIHIHOM.

2) Ilpu &€mxocTa KoHAeHCcaTopa 16 MK® 3HEprus KOHAEHCATOpa JOCTHTAeT CBOET0 MAKCHMAIBHOIO
3HaYeHHs MpUMEPHO 1990 pa3 3a KaKIyIo CEKYH/Y.

3) IHIyKTHBHOCTH KaTYIIKH BO BCEX IPOBEASHHEIX H3MEpeHUX 6buia paBHa ~0,4 MI H.

4) UnIyKTHBHOCTH KaTYIIKX BO BCEX IPOBEAEHHEBIX H3MepeHusx 6bu1a pasHa 400 I'a.

5) YacroTa cBOGOJHBIX 3TEKTPOMAarHATHBIX KONIEOAHHH B KOHTYPE YMEHBIIAETCA C POCTOM EMKOCTH
KOHZIEHCaTOopa.

2 banna

15. OnexTpHuyeckas Ielb COCTOMUT U3 MCTOYHHKA IIOCTOSHHOIO
HalpsUKEHUS C MalbM BHYTPEHHHM COINPOTHBICHHEM, IBYX
KIIOYEH, ABYX HE3apsHKEHHBIX KOHIEHCATOPOB OJWHAKOBOM
31eKTPOEMKOCTBIO C1 = C2 U pe3ucTopa ¢ COIPOTHBICHHEM R.
Kmou K; 3amkuymm, a xmod K> OCTaBWIIM pPa3OMKHYTHIM.
Crycts noctarouno 60Jbmoe BpeMs KoY K> TakiKe 3aMKHYJIH. s & I
OmnpenennTe, Kak depe3 HEKOTOPOE BPeMs IIOCIE 3aMBIKAHHS K,
Kimoda K> W3MEHWIHMCh HampspkeHWe Ha KouaeHcatope Ci |
sHeprust koHaeHcatopa (C» (IO CpaBHEHHIO C MOMEHTOM [0
3aMEIKaHus K>).

Jiist KaKIoi BeTHUHHEI OIIPEIeIiTE COOTBETCTBYIONIMI XapakTep u3MeHeHus. [{udprl B oTBETE MOTYT

MTOBTOPSATHCA.
OU3NYECKHUE BEJIMUMHBI NX N3SMEHEHW A
A) Hanpspkenne Ha koHIeHcaTtope C 1) yBenmuuuBaeTcs
b) Dueprus xonaencaropa C2 2) yMeHbINaeTcs

3) He U3MeHseTCs

1 6ann

16. DneMeHT MeHeNeBHM OBLUI MONydeH NMpH OOMOapIMpOBKe O-4acTHIIAMH sfAep 3leMeHTa X B

2

COOTBETCTBHH € peakiuedt X +;0—> o Md+,n . Kakoe 4iciio MpOTOHOB ¥ HEMTPOHOB COZEPKAIOCH B
siape 3neMedTa X ? Beibepute OQuH NpaBUIBHEIN BapUaHT OTBETA.

1) mporonos-101, He#itpornoB-155  2) mpoToHOB-99, HEHTPOHOB-155

3) mpoToHOB-99, HeliTpoHOB-154  4) mporoHoB-101, HeliTpoHOB-154

2 banna

17. VYcraHoBuTe COOTBETCTBHE MEXIy BHIAaMH paJMOAKTHBHOIO pacmaga H YpaBHEHHSMU,
OIIMCHIBAIOIMMMH 3TOT MPOIIECC.

K ka0 HO3HIWH IEpPBOTO CTON6IA oAGEPHTE COOTBETCTBYIOLIYIO MO3HITHIO B3 BTOPOro CTONONA

12



BUJIBI PACTIAJIA YPABHEHUS

o) oot 1) 13 = YN + Qe +7,

b) -pacnan 2) 238U + 22Ne — 235No + 4in

3) 238Pu — 23U + bite

4) 202Bi + 2H - 195Tc + 192Np + 41n

2 banna

18. BriGepute 06a BEepHBIX yTBEPKIECHHS O (QM3MIECKUX ABIECHHUSX, BEIAUAHAX U 3aKOHOMEPHOCTSIX.

1) Ilnapanwue Ten BCIEACTBHE JEHCTBHSA CHIIBI APXHME/Ia BO3MOKHO TOJBKO B KHIKOCTSIX.

2) JIns KOHIeHCAIUH XKUIKOCTH eit Heo6X0IUMO COOOIIUTE HEKOTOPOE€ KOJIMYECTBO TEILJIOTEL

3) B MeTaimMYecKkMxX IpOBOJHHKAX SIEKTPHYECKHH TOK IIPEACTAaBIAeT COGOi YIOPSAA0YEHHOE
ABH)KEHHE DIIEKTPOHOB, IPOUCXOAINee Ha (POHE HX XAOTHYECKOTO TEILIOBOTO IBH)KEHHS.

4) Tlpoceetnenue MMH3 M 06BEKTHBOB GasupyeTcs Ha SBIEHHH HHTEpEPEHINA CBETA.

5) @OTOHEI MOTYT ABHTaTHCS B BAKYyMe CO CKOPOCTsMH, Gonbrmumu 300 000 km/c.

1 6ann
19. C moMompi0 ammepMeTpa IPOBOAMINCH H3MEPEHHS CHIIBI 1 )
TOKa Ha y4JacTke 1eny. [lIkana aMmnepmerpa mporpaayupoBaHa B S, 2
A. IlorpemHocTs H3MepeHHii CHITBI TOKA paBHA IIOJIOBHHE IIEHEI & it
JeNeHus] INKanbl aMiepMerpa. Ompenenute BEIHYMHY CHIIBI -
TOKa B ILIEIIH C YYETOM IIOIPEINHOCTH H3MepeHHi. Bribepure
OIIH [IPaBUNIBHEIM BapHaHT OTBETA. . omee ]
1) (1,2040,05) A 2) (1,25+0,05) A )

3) (1,40+0,05) A 4) (1,35+0,01) A

3 banna

20. ManenpKu#t MmapuK majaeT CBepXy Ha HAKIOHHYIO TIOCKOCTh W YIPYTO OTPaXKaeTCs OT Hee. YTOl
HaKJIOHA IIJIOCKOCTH K TOPU30HTY paBeH 45°. Ha xakoe paccTosiHue 10 BEPTUKAIM TepeMeInaeTcs IMapuK
MEXIy IEPBEIM M BTOPHIM yJapaMH O IIOCKOCTh? CKOpOCTh INapuka B MOMEHT IIEpBOTO yAapa
HalpaBlIeHa BEPTUKAILHO BHHU3 U paBHA 2 M/c. COmpOTHBIIEHHEM BO3IyXa MpeHeOpedsb. Y CKOpEeHHE
cBOGOJIHOTO TajieHus mpuMuTe paBHEIM 10 M/c?. OTBeT jaiiTe B MeTpax, OKpYIIHB JO JECATHX. B
KauecTBE pa3/IeUTEIbHOIO 3HaKa HMCIIONB3yHTe 3amaTyio (Hampumep: 1,5). EnuHune wsmMepeHwus
(bU3NIECKUX BEIWIHH B OTBETE MMACATh HE HYXKHO.

3 6anna

21. B xanopuMerpe Haxomuiics jied mpu Temmeparype f1 = -5 °C. Kakoii 6pi1a Macca 721 1p1a, €Ciid
nocye noOaBIeHUs B KAJIOpUMETP M2 = 4 KT BOJBL, MMerome Temneparypy f2 = 20 °C, 1 yCTaHOBIEHHUS
TEIUIOBOTO PaBHOBECHS TEMIIEpaTypa COAEPKUMOT0 KaJIoOpUMeTpa oKas3ajach paBHOM ¢ = 0 °C, npudeM
B KajopuMeTpe OBUIa TONBKO Boja. 1emrooOMEHOM C OKpYXalomeW Cpellod M TEMIOEMKOCTBIO
KaJIOpHAMeTpa IpeHebpes. YV enbHas TemI0eMKocTh Bosl 4,2-10% Jhx/(kr-K), yaenbHas TemIoeMKOCTh
maa 2,1.10° JIx/(xr-K), yoembHas TemnoTa InmaBleHMs nbaa 3,3-10° Jhw/kr. Oteer maiite B
KHJIOTpaMMaXx, OKPYTJIMB 10 mejoro. EquHANEI n3MepeHus (pU3ndecKuX BEIMYMH B OTBETE IIMCATh HE
HYXXHO.

3 banna

22. Tlombni MOJOXHTENBHO 3apsHKEHHBIM Imapuk Maccod m =0,4T IBHXKETCI B OJHOPOIHOM
TOPH30HTAILHOM 3JIEKTPHIECKOM ITOJIe U3 COCTOSHUS TOKOs. MOIyih HalIPsDKEHHOCTH 3JIEKTPHICCKOTO
nosst E =500 kB/M. Tpaektopus mapuka o6pa3yeT ¢ BepTHKAIBIO yrol o = 45°. YeMy paBeH 3apsn g
mapuka? OTBET 3alMIIATE B HAHOKYJIOHAX, OKPYTJMB [0 LEJbIX. EAUHUIBI H3MepeHHs PU3HICCKUX
BCJIMYHH B OTBETEC ITHUCATh HE HYXXHO.
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3 banna

23. Mennoe xomblo, amamerp kotoporo 20cM, a IHAMETP CEYCHUS IIpOBOJIa KOJbIA 2 MM,
PaCIIONIOKCHO B OJHOPOJHOM MAarHWTHOM IIONE, MOAYJb BEKTOpa MAarHUTHON HHIYKIHH KOTOPOTO
MEHSETCS CO CKOpocThio 2MTw/c. IINOCKOCTh KONBIA TIEPTEHIMKVIGNNA RAWTAAY Marmmrmod
MHIYKIOUH. Y IEMBHOE COIPOTHBIeHAE Memr p = 1,72:10® Om-M. Kaxkoit 3aps]] IPOUIET 4epe3 KOJBI0
3a 1 mun?

OrtBer npuBenwTe B KYIOHAX, OKPYTIIHB [0 AECATHIX. B KauecTRe pas3eMTeNbHOrO 3HAKA HCIOJIB3yHTE
3ansTyio (Hanpumep: 1,5). Enuuuine: u3sMepenns GU3MYecKuX BEIMIMH B OTBETE IACATD HE HYXHO.

3 banna

24. PaccrosHHe MEXIy IIpeaMeToM u skparoM 0,75 M. JIuH3a, moMeIneHHas MEXly HUMH, JaeT Y€TKOE
H300paXeHUE MPH JBYX €€ IMOJOXEHWSIX: OJMH pa3 yMEHbINEHHOE, a IpYro# pa3 — yBEIHYEHHOE.
YBenuueHHOe U300paxkeHre mpeaMeTa GoNbIIe caMoro mpeaMeTa B 2 pasa. Uemy paBHa onrTHdecKas
cuia muH3sl? OTBet 3amumute B CH, oKpyTiMB 0 nensix. EnuHuIE u3sMepeans GH3HIecKuX BEIUIrH
B OTBETE MHUCATh HE HYXHO.

25. Kpacnas rpanuna dorospdekra mus Bemecra Gorokarona Ao =290 aM. PoTokaTon 06IydaroT
CBETOM C IIHHOW BOMHEI A = 220 BM. [Ipy kakoM HampsOKEHHH MEXAY aHOAOM M KaTomoM (OTOTOK
npekpamaercsa? ITocrosmiyio [Tnanka npumure pasroi 6,6:10* IIx-c. Oteer maiite B CU, oxpyrimB
B0 COTHIX HoJel. B KadecTBe pa3fenMTENbHOrO 3HaKa HCHOJNB3yiTe 3amaTyio (Hampumep: 1,5).
Enunune: u3sMepenns GU3HIECKUX BEIMYHAH B OTBETE IIUCATH HE HYXKHO.

Pazgen IV. Cnncoxk JiaTepaTypsbl

1. T'enpenmreiin JI.O., Bynatoa A.A., Kopaunses U.H., Komkuna A.B.; mox pemakmmeii Opiosa
B.A. ®uzuka 7,89 w1, OO0 «BUHOM. IJlaGopatopus 3Hammity, AO «H3marenscTBo
IIpoceemenuey.

2. Ileppmmxusa A.B. ®u3uka 7,8,9 ki1, OGImecTBO C OrpaHUYEHHOM OTBETCTBEHHOCTEIO "M31aTescTBO
Ok3ameH".

3. IlypemmeBa H.C., Baxeerckas H.E., Yapyrua B.M. ®usuka 7,8,9 xi1, OO0 «JPO®PA»; AO
«U3matenbeTBo [IpocBemenney.

4. Kabapmur O.®., ®uzuka 7,8,9 ki, AkimonepHoe o6mecTBo «M3natenbeTBo «IIpocBemmenue.

5. Tennmenmretin JI.O., BymaroBa A.A., Kopummser W.H., Komkura A.B., @usmkxa 10, 11 ki,
AxnmorepHOe o6mectBo "M3marenscTBo "IIpocBemenne”.
6. Kacpsanos B.A., ®uzuka 10, 11 ki, AkmurorepHOe 06mectBo "H3marensctBo "[Ipocsemenue.

7. Msxkumes I'.f., ByxoBues Bb.b., Corckuit H.H. nox penakmueit [lapdpentoeBoit H.A., @u3uka 10
K1, AkiimoHepHoe obmecTBo "U3narenscTBo "TIpocBemenue”.

8. Mosxkumes I'.JI., ByxoBues B.b., Yapyruua B.M. non pemakitueit [TaphentreBoit H.A., ®uzuka 11
K1, AkimonepHoe obmecTBo "M3naTenscTBo "[IpocBemenue”.

9. Ilypemmera H.C., Baxxeerckas H.E., UcaeB JI.A.; mon pemakmueii [lypemmepoit H.C., ®uzuxa 10
K1, AknoHepHoe obmecTro "U3natenbcTro "IIpoceemenue”.

10. IlypemmeBa H.C., Baxeesckas H.E., HcaeB JI.A., Yapyrun B.M., ®uznuka 11 ki1, AknmonepHoe
obmectro "UznmarenscTro "[IpocBemenue”.
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