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Paznen I. Brognas wacts

1.1. e u 3amaun BCTYIIUTEIILHEIX UCIIBITAHMI

Llems u 3amaum BCTYIIUTENIBHOTO HCIBITAHUS II0 usznke — ONpPENENIEHHE COOTBETCTBHS
PE3YJIbTaTOB OCBOEHHS O6YYAOIMMMECS OCHOBHELX 00pazoBaTebHEX IIPOrpaMM CpeaHero obmero
o0pasoBanus TpeGoBaHmIM denepansrOro FOCyAapCTBEHHOIO 00pa30BaTEIBHOrO CTaHJapTa HIH
o0pazoBaTeaLHOro cranmapta. Konmemnmus KOHCTPYHDOBAHHMS KOHTPOJBHBIX H3MEPHUTEILHEIX
MaTepuajoB SK3aMeHa IO (H3HKE 06eCIeUHBacT €IWHCTBO TpeOOBaHWMN K 3HAHMAM H YMEHHUSIM
BBITYCKHUKOB 00IIe00pa3oBaTeIbHbIX OpraHu3alliii U IO3BONSET >(EeKTUBHO muddepenmpoars
abMTypHEHTOB B COOTBETCTRBHY C YPOBHEM HX TIOATOTOBKY 10 (hu3uke. KorTpombHEIe H3MEPHUTETBHEIE
MaTepHaisl 00 (HU3UKE MPHU3BAHEI BCCCTOPOHHE OLEHHTh KaK yCBOEGHHE BBIIYCKHHKAMHU OCHOBHEIX
CONEPXATCNBHEIX JIUHHE BCEX pasfeloB IIKOILHOLO Kypca (U3HKH, Tak u chopMHEpOBaHHOCTS
Pa3IMYHEBIX YMEHUIA.

1.2. O6mme TpeGOBaHuUs K OpraHU3aIun BCTYIIUTENbHBIX UCIIBITAHWMH

Berynutensusie wenerranms  mo (husEKe MPOBOAATCS Ha PYCCKOM S3BIKE OYHO 1 (W) c
HCIIOJIb30BAHUEM UCTAaHIIHOHHBIX TEXHOJIOTHI (Ttpu ycnoBun waenTHdUKaHH NOCTYNAOMUX IIPH
CAa9€ MMM BCTYIIHTENBHBIX HCIBITAHUN) B TOpsZKe, ycraHoBneHHOM IIpaBunamm mpuema B
henepansHOe rocymapcTBeHHOE ABTOHOMHOE 00pa3oBaTebHOE yUpekIeHHe BEICIIETO obpa3oBaHus
«Kazanckuit (IlpuBomxckuif) denepansumt YHHBEPCHTET» Ha OOy4eHHE IO 06pa3oBaTENIHHBIM
TIPOTpaMMaM  BBICIIETO 00pa3oBaHHA — MporpaMmaM GakanaBprata, mporpammam CIEUaTTNTETA,
TIporpaMMaM MarucTpatypsl Ha 2024/25 yue6Hbrii ro,

YYacTHMKaM BCTYHHTENBHBIX HCHEITAHMI 3alpemaeTcs npuberatb X HeZ0O6POCOBECTHEIM
cIIoco6aM CIauM BCTYIIUTENLHOTO HCIIEITAHHS, IPETATCTBYIOMM aJIeKBATHOMH OIeHKe 3HAHMI, YMEHHiA
Y HaBBIKOB IOCTYIAIOLIETO WICHAMH 3K3aMEeHAIHOHHON KOMHCCHH, B TOM 9HCJIE:

~ MMETS TIpH cebe M HCIIONb30BaTh CPECTBA CBS3H;

— HMETB IIpHU cebe B HCIO0IBb30BaTh MHCHMEHHEIE | SJICKTPOHHBIE HCTOYHHKY HH(OPMAIIHH;,

— [IOJIB30BATECS MOICKA3KaMH IPYTHX JIHII.

B cmygae Hapymenwus, TIOCTYNAlOIMUH  yanieTcs ¢ MecTa MpOBeICHHS BCTYIHUTEILHOTO
HCIIBITAHUS.

Bo Bpems mpoBenenus BCTYIHTCIBHBIX HCIIBITAHAY YIaCTHUKAM pPa3peuiero moJb30BaThCs:

~ HEIPOrpaMMHUPYEMEIM KaIbKYIIATOPOM;

— JIIMHEHKOH.

1.3, Omnucanme popmer NIPOBEACHUS BCTYIIUTEIBHbIX UCITHITAHUH

BerynmurensHble menbrraEns o ¢usuke mpoogsTcs oumo m (M) ¢ ucmomb30BaHWEM
AUCTAHIIMOHHEIX TEXHOJIOTHH C IpHMEHEHHEM KOHTPOIIbHO-H3MEPHTENBHEX MaTepuaios (KHM),
COCTOAMUX M3 25 3a1aHmi B TECTOROH bopme.

1.4.  TIpogomxurensHOCTS BCTYTIUTENBHBIX UCIIBITAHKYM B MEHYTax
Ha Bemonnenue 3ananmi BCTYNIUTEIIBHOTO MCIBITAHUS 10 (u3kKe oTBOmMTCS 210 MuHYT (3,5
gaca).

1.5.  Crpykrypa BCTYIIHUTENBHBIX HCIIBITAHMEH

KHWM BeTynuTtensHOro WCHbITaHMS Mo (usmke comepxar 3aganus:
- 3aKPBITOH (OPMEL, B KOTOPEHIX HCIBITYeMBIii BEIOMpAeT IPaBUIBHEI OTBET M3 NIPETOCTaBIEHHOI'O
Habopa BapHaHTOB;
- Hla yCTaHOBIICHUE COOTBETCTBHS, BIIOIHEHHE KOTOPEIX CBA3AHO C BBUIBIICHHEM COOTBETCTBHS MEXKIY
SIIEMEHTaMH JIByX MHOKECTB,;
- OTKPBITOH (hOPMEI, TPeGyIOMIHe OT HCIIBITYEMOTO CaMOCTOSATEIILHOTO MTOJYYEHHSI OTBETA.

B KUM npencrasnens: Sa[laHus, INpPOBEPAIOINHE CHNEAYIOIME TPYMIBI IIPEIMETHBIX
PE3yIIbTaTOB:



- IPUMCHECHHUEC U3yIECHHEIX HOHﬂTPIﬁ, MO)ICJIeﬁ, BCIIMYMH ¥ 3aKOHOB /I OITUCAHUSA (I)I/IBI/I'-ICCKI/IX
IIPOLIECCOB;

- aHaAM3 (QU3MYECKUX TIPOIECCOB U SBICHHM C HCIIOIb30BAHHEM H3YYCHHBIX TEOPETHIECCKUX
HOJ'IO)K&HPIﬁ, 3aKOHOB U (I)I/I3I/I‘{CCKI/IX BCIIMYHH,

- METOOJIOTHYECKHE YMCHHA,

- YMEHHE pellarh pacy&€THBIE 3aJJa4Ud Pa3IMYHbBIX THIIOB.

Pazpen I1. Conep:xanne nporpaMMbl

Mexannka

KHHEMATHKA

OTHOCHTENBHOCTh ~ MEXaHHWYECKOTO  MIBIKeHMS. CucreMa oTcuera. KumemaTmueckue
XApaKTCPUCTHKH JBM)KCHHS MATCPHANbHOM TOYKH: TPAEKTOPHS, IEPEMEIIEHHE, IyTh, CKOPOCTS,
yckoperHe. OCHOBHBIE KMHEMAaTHYECKHE YDABHEHHS MNpPSMOIMHEHHOTO IBUKeHHS. CBOBOIHOE
TajieHne. Y CKOpeHue CBOGOIHOTO majieHus. J[BIKeHue TeNa, GPOIIEHHOTO MO YIIIOM 0, K TOPU30HTY.

JIBIXXEHHE TOYKH [0 OKPYXKHOCTH. YTIIOBAs ¥ TMHEHHAS CKOPOCTh TOUKH. IleHTpOCTpEMHUTETBHOE
YCKOpEHHE.

Teepnoe Teno. IloctynarensHoe # BpamaTenbHOe JBHKXEHHE TBEPIOTO TENA.

JUHAMUKA.

Uneprmaneubie cucreMsl orcdera. Ilepseni 3axoH HeroTona. IIpHHIMI OTHOCHTENBHOCTH
D'anunes. Macca Tema. ITnoTHocTs BemectBa. Cuna. [IpHHIEI CYIEPIIO3HIME CHIL Bropo#t 3akon
Hstotona. Tperwuit 3axon HeioToHa /11 MaTepHalbHEIX TOYEK.

3akoH BceMHpHOro TsaroreHus. Cuia TskecTH. Bec Tema. J[BHeHHe HEGECHBIX Tel H HX
MCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMudeckas ckopocts. Cuna ynpyroct. 3akoH I'yka.

Cuia tperus. Cyxoe Tpenme. Cuna TpeHHs ckonbxkenus. Cuia TpeHus mokos. Kosddumuent
Tpenus. [[aBnenue.

CTATHKA.

MOMEHT CHIIBI OTHOCHTENLHO OCH Bparerust. [Inedo cuisl. YcloBHs paBHOBECHS TBEPAOLO Tela
B UCO.

3axon Ilackams. [laBmenme B xwmakocrtd, mokosmeiicas B MCO. 3akon ApxmMenma. YcioBue
IIJIaBaHUS Tell.
34AKOHbBI COXPAHEHHA B MEXAHUKE

WMnynse MarepuanbHOM TodkM. VIMIynsc chcTeMsl Tel. 3aKOH M3MEHEHHS M COXPAHCHHUS
nmynsca B UCO.

PaGora cmiel. Mommocts cunmel. KuneTmdeckas sHeprus marepuaibHoi Toukh. Teopema o
KMHETH4YeCcKo# sHepruu. [lorennuansnas sueprus. [loTeHnuansHas SHEPrUs Tela B OJHOPOJHOM II0NE
TsDKecTH. [loTeHnnanbuas sHeprus ynpyro nehopMHpOBaHHOTO Tena. 3aKOH H3MEHEHHUS H COXPaHEHHS
IIOJIHOM MEXaHUYIECKOU SHEPTHH.

MEXAHUYECKUE KOJIEFAHUA H BOJIHBI

["apmMonmyeckue Konebanust. AMmumTyna u (asa konebanuit. KuaeMarmaeckoe omucanue. CBA3b
aMILTATY/ABI KOIeOaHui CMEMEHN MaTepHaNbHON TOUKH C aMIUIUTyAaMH KoJlebaHui & CKOPOCTH H
yckopenwus. JluHaMHudecKoe ypaBHEHHE CBOGOMHBIX He3aTyXalomuX KoneGammii. MaTeMaTHueckuii u
NpYXHHHBIA MassTHUKY. [lepros Mambix cBOGOIHEIX KOTebaHui MaTeMaTHIeCKoro MasTHUKa. Ilepros
CBOOOTHBIX KONIeOaHuU# PYKMHHOTO MasTHUKA.

3aKOH COXpaHeHHs IONHOM MEXaHHYCCKOW OSHEPIMH Ui He3aTYXalOIHX TapMOHMYECKHX
KoslebaHuii.

Bomnyxnennsle kone6anus. Pesonanc. Pe3onancHas kpupas.

Ilonepeunble u mpomonbHBIe BONHBEL CKOPOCTH pPAacIpOCTPAaHEHHS W IUIAHA BOJHEL
Pacnipoctpanenue BoH Ha rpaHHMIle pasnena cpes. OTpaxkenue u npenoMiTenne BonH. Matepheperims
u qudpaknus BomH. 3Byk. CKOPOCTE 3ByKa



MouaekynsipHast pu3HKa ¥ TEPMOTHHAMHKA
MOJIEKYIIAPHAA ©®H3HKA

Mozemy cTpoeHus Ta30B, KUAKOCTER W TBEPHBIX Tel. TEIIOBOE IBMIKEHME ATOMOR M MOTEKY
BemectBa. Jlupdysus. BpoyHoBcKoe IBWXeHHe. BsammomeiicTBHEe dwacTHi BemecTBa. MoJemb
UAEaITEHOTO
ra3a B MKT.

Ocuoenoe ypasHenne MKT. CBsi3p MeX/y NaBleHHEM H CpeIHEH KHHETHYECKOM SHEpPIrueu
NIOCTYNATEIbHOI'O TEILIOBOIO OBIKEHHS MOJIEKYII HIEAIBHOTO rasa.

AbcomoTHas Temmeparypa. CBs3b TeMIepaTypel rasa cO CpelHEM KWHETHUYECKOM SHepruei
IOCTYIAaTEIbHOTO TEIUIOBOTO JBMXKEHHSA €ro 4dactum. CBsS3b [JaBI€HHS HACATHHOTO Trasa ¢
TEMIIEpATypPOM.

Mogzens wuneanbHOro rasa B TEpMOJMHAMHKE. DBbIpaeHHWe s BHYTPEHHEH SHEprHH
OJTHOaTOMHOT'0 HAICAIBHOrO Ta3a. Y pasHeHHe Meneneena-Knaneiipona. 30mpomecchl B pa3pe:keHHOM
rase ¢ MOCTOSHHBIM KOJIMIECTBOM BEIECTRA.

U3oTepMudeckuit, H30XOPHEIA # W300apHBIA IIPOIECCHL.

I'padmyeckoe mpecTaBleHre H30MPOLIECCOB HA AMArpaMMax COCTOSHHSA rasa. 3axoH J[aibToHa
JULS IaBJIEHUS CMECH pa3peKEHHBIX Ta30B.

Hacpinennple ¥ HeHaCHINEHHbIE Maphl. KauecTBeHHAs 3aBHCHMOCTH IIOTHOCTH W JABICHHS
HACBIINECHHOTO Nlapa OT TeMIIEPaTyphl, MX HE3aBUCHMOCTE 0T 00BhEMa HACHINEHHOT0 mapa. BiaxHocTs
BO3yXa. AGCOJIOTHAS K OTHOCHTEIIbHAS BIXKHOCTS. VI3MepeHre OTHOCHTENBHOM BIKHOCTH BO3IyXa.

W3sMeHeHMe arpeTaTHBIX COCTOSHHMN BEINECTBA: MCIAPEHHE U KOHIECHCAIHS, KATICHHE JKUIKOCTH.
W3MeHeHne arperaTHBIX COCTOSHHI BEIIECTBA: IUIABICHWE W KpHCTalm3amus. IIpeoGpasoBaHue
5HEPIUH B ()a30BhIX ITEpEX0aax
TEPMOI/IHHAMHKA

Tennosoe paBHOBecme W TeMmeparypa. Buyrtpenmss sHeprus. Temmomepemaua Kak CIIoco6
U3MEHEHHs BHYTPEHHEH osHeprum O6e3 coBepmeHus pabGoTel. KOHBEKIHMS, TEMIOIPOBOIHOCTE,
H3IIy4eHHE.

KonmmuectBo  TemnoTel.  YiempHas ~— TEMIOEMKOCTh — BEINECTBA.  YJelbHas  TEIIOTa
napooGpa3oBaHus. Y IebHas TEIUIOTA [UIABNIEHHS. Y IeIbHas TEII0Ta CTOPAHHS TOILIHBA.

DneMenTapHas paboTa B TepMoauHaMuKe. Beraucnenne paboTsl o rpaduky mporiecca Ha pV-
Iuarpamme. Ilepeoe Hagano TepMoAUHAMUKH. AiabaTHUeCKui IPOIIECC.

BTopoii 3akoH TepMOTMHAMUKY, HEOGPATHUMOCTE MPOIIECCOB.

Ilpunmuner geficTBusa TemnoBeiX MamuH. Kosdduuuent mnonesHoro aevicrsus. MpeanbHas
TEIIOBas MalmiHa ¢ MakcuManbHeM 3HadeHreM KITJI. [ukn Kapro. YpaBHeHue TemmoBoro Gamamnca.

JIEKTPOANHAMHUKA

SJIEKTPHYECKOE IIOJIE

OnexTpu3anms Tel U e NPOsBIeHHs. DIeKTpUYecKuii 3apsa. J[Ba BU/Ia 3apsaI0B. DIeMeHTapHbIH
SIEKTPUYCCKUM 3apsad. 3aKOH COXpaHEHHS OSIEKTPUYECKOro 3apsma. B3auMomeWCTBHE 3apsjioB.
Toueunsie 3apsaarl. 3akon Kymnona.

OnexTprdeckoe mone. Ero neficTeue Ha SIeKTPHIECKHE 3apA/IBL

Hanpsok€HHOCTE 3nmekTpraeckoro mons. Ilome Todeunoro 3apsma. [IpMHIMI CyIepmo3HIHH
SIIEKTPUYCCKHUX MOJIEH. JIMHMH HaPSKEHHOCTH 3IIEKTPOCTATHIeCcKOTo mojist. OMHOPOIHOE TIOJIE.

IloTeHNManTbHOCTE  BIEKTPOCTATHYECKOTO MONs. IloTeHIManbHas SHEPrHs  3apaia B
SIIEKTPOCTAaTHYECKOM 1moiie. [loTeHnman sieKTpocTaTHYecKoro mojsd. Pa3sHOCTH MOTEHIMAIOB H
HaNpsKeHHe. DKBUNOTEHIHAIBHBIE ITOBEPXHOCTH.

CBs3b HaNPHKEHHOCTH TONIS B Pa3HOCTH MOTEHIHMAIIOB ISl OJHOPOIHOIO 3JIEKTPOCTATHYECKOTO
TTOJIS.

Jua/IeKTpUKE B 37€KTPOCTaTHYECKOM Iojie. Iloisipu3anus AUaIIEKTPUKOB. JM3IeKTpUYecKast
IIPOHULIAEMOCTH BEINECTBA.

IIpoBOIHHKK B 3IIEKTPOCTATHYECKOM IIONIE. YCIOBHS PAaBHOBECHS 3apAI0B HA IPOBOIHUKE.



OIEKTPOEMKOCTE  IPOBOIHHKA. Konnencarop. DnexTpoémrocts KOHJIEHCATOpa. DIEKTPOEMKOCTE
IIOCKOTO KOHZIEHCATOpa.

IlapannensHoe ® mociemoBaTeTBHOE COCIMHCHNE KOHICHCATOPOB. ODHEPrUs 3apsKEHHOTO
KOHJIEHCATOopa.
34AKOHBI IIOCTOAHHOI' O TOKA

HocTosunsni Tok. Cuna Toka. VenoBms CYIIECTBOBAHMS 3NIEKTPHIECKOT0 ToKa. Hanpsoxenue u
STCKTPOABKKyIas cuita. ictounuku toka. DJIC u BHYTPCHHEE COIIPOTHBIIEHUE HCTOYHUKA TOKA.

3akon OMa 11 y4yacTKa Iemmy. DIEKTPUYECKOE COMPOTHBICHHE. 3aBUCHMOCTE COIIPOTUBJICHHUS
OZHOPOZHOTO MNpPOBOJHMKA OT €T0 MIMHEI H CEYeHHS. Y IIeIbHOE COIIPOTHBIICHHE BEIIECTRA.
3aBHCHMOCTE COIIPOTHBIIECHUS IPOBOJHUKA OT TEMIIEPATYPEL

3akoH Oma mmd mosHOM (3aMKHYTOH) 3NMEKTPHYECKOH IerH. Koporkoe 3ameikanwme.
Iapamnensroe coenurenue mpoBoTHUKOB. ITocnenoBarensHoOe coenuHenne IIPOBOJTHHKOB.

Pabora smextpumueckoro Toka. 3axom Ioxoyna-Jlenna. MormrocTs SJIEKTPHYECKOTO TOKA.
Tenmopas MormHOCTS, BEIIENIEMAS Ha pe3ucTope. MOIHOCTh HCTOUHKKA ToKa. CBOGOIHEIE HOCHTEN]
SNCKTPUYECKHX 3apATIOB B IPOBOHAKAX. MeXaHU3MBI IIPOBOIMMOCTH TBEPIBIX METAJIIIOB, PACTBOPOB
H PacIlIaBoOB 3JIEKTPOIIMTOB, Ta3oB. [lomynpoBonauky. IToympoBOIHMKOBEIH w0
MAT'HHTHOE IIOJIE -

Mexanudeckoe B3auMoneiicTBie MarHHTOB. MarsuTHOE none. BexTop MarHWTHOM HHIyKIHK.
Ilpunmwn cynepnosuruu MarHuTHEX moned. JlmEum MaruuTHOrO nomd. KapruHa mwaHWE mois
IIOJIOCOBOI'O M IIOAKOBOOOPA3HOT0 IOCTOSHHEIX MATHHTOR

Omerr Sperena. MarauTHOE mone TIPOBOZHAKA € TOKOM. KapTrHa IMHIi 1M0Ist [TMHEOTO IpsIMoro
IIPOBOAHMKA U 3aMKHYTOT'O KOMBI[EBOTO IIPOBOAHUKA, KATYIIIKH C TOKOM.

Je#icTBie MarHUTHOTO MO Ha TOKH U ABKIKyImuecs 3apsnsl. Cuna AMmmepa, e€ HalpaBieHue U
BemuanHa. Cuna JlopeHna, e€ Hanpapienye U BeTHaIHHA.

JBrkeHne 3apskeHHOM uacTHIEI B OIHOPOJHOM MAarHHTHOM IIOJI€ IIOJ [eHCTBHEM CHIIEI
Jlopesnra.

OJIEKTPOMAT'HUTHAA HHITYKI[HA

ITorok BekTOpa MarEUTHOM HMHIYKITAH.

SIBneHME 31EKTPOMATHATHOM MHAYKIHHE. 3/IC AHAyKIME. 3aK0H 5IeKTPOMATHETHOMN HHIYKITUH
®@apages. Ilpasuno Jlenma. S/IC mExyxkmu B mpsMoM IPOBOMHMKE, ABIKYIIEMCS C HEKOTOPOH
CKOPOCTBIO B OTHOPOJTHOM MarHUTHOM IIOJIE.

Camonnnyxmus. DJIC CaMOUHIYKIMH. MHAYKTHBHOCTE KAaTyIKH. DHEprus MarHHTHOTO IIOJIs
KaTyIIKH CTOKOM.

DJIEKTPOMATI'HHTHBIE KOJIEBEAHHSA HBOJIHB]

KoneGarensheni konryp. CeoGommbie SJICKTPOMAarHuTHBIE KOJIeOaHUA B  HIEALHOM
KonebarensHOM KOHType. Dopmyita ToMcoHa.

CBs3p aMIUTATYIBI 3apsina KOH/ICHCATOpa C aMIUTY/I0H CHIIBI TOKa B KOIeGaTeIbHOM KOHTYPE.
3aKOH COXpaHEHHUS SHEPIHH B HAEATBHOM KOJIC6aTENbHOM KOHTYPE.

BemHyx/eHHBIe 3eKTpOMAarHUTHEE Konebanus. PesoHanc. ITepemennbnt Tok. 3akon Oma mis
LICTH ICPEMEHHOT0 Toka. HAyKTHBHOE H €MKOCTHOE COPOTHBIICHHUS. S dexTHBHEIE 3HAYEHHS TOKA
1 HATIPSDKEHHUS B LIETLIX MEPEMEHHOr0 Toka. IIponssonctro, mepenaya u HOTPeOIEHHE SIIEKTPUIECKOH
SHEPIHH.

CBolicTBa 5MEKTPOMArHUTHBIX BONH. B3amMmmuas OPHEHTAIMS BEKTOPOB B 3JIEKTPOMATHUTHOM
BOJHE B BaKyyme. [lIkaja 35eKTpOMarHUTHEIX BOJIH.

OIITUKA

lIpsMonuHeliHOE pachpocTpanenye cheTa B oHOponHOH cpene. Jlya cBeta. 3akoH oTpaxkeHHs
cBera. IlocTpoeHne n306paxkeHnit B IIOCKOM 3epKaire.

3aKkoH mpenoMienHus cBeta. AGCOMOTHBIN TOKA3aTeNs IIpEIOMIICHHS cpenbl. OTHOCHTENBHBIH
ITOKa3aTeNb IPeIOMIICHHS.

Xom myueii B pu3Me.

CoOoTHOWERAE YACTOT U THH BOIH IIpH TIEPEXO/Ie MOHOXPOMATHIECKOTO CBETA YEPE3 TPAHHITY
pasziena IByx cpe.



IomHoe BHYTpeHHEE OTpaxenue. [IpenensHuLt YTOII ITOJIHOTO BHYTPEHHETO OTPaXKEHHMSI CBETA.

Tonkas ymuH3a. ®OKycHOE paccTOSHHE W ONTHYECKAS CHIIA TOHKOM muH3bL. Cobuparommie u
paccenBaioIue TMH3EL. QOpMyIIa TOHKOM IMH3EL Y BETHYCHNE, 1aBAEMOE JIHH3OL.

Ioctpoerne m306pakenyii TOUKH i OTpe3Ka IPSMOY B COOMPAIOIINX U PACCEHBAIONINX JIMH3AX U
HX CHCTeMax. X0 Jlyda, IPOIIEAIET0 JTHH3Y IOf IIPOM3BOJIBHBIM YTJIOM K €€ ITIaBHOM OITHYECKOR OCH.

DoToanmapar KaK ONTHYECKH# Ipubop. ['na3 kak ONTHYECKas CHCTeMA. Hntepdepenius crera.
KorepenTHbIE MCTOUHWKH. YCIOBHS HabIHOmEHHS MaKkCHMyMOB H MHUHHUMYMOB HHTEHCHBHOCTH B
MHTEPhEPEHIMOHHOM KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB.

HAudpaxuus ceta. ludpaknnonnas pemeéTka. Vciosre HaOJIIOIeHHS TTIaBHBIX MAKCHMyMOB TIPH
HOPMaJIbHOM IaJICHUM CBETA Ha PEINETKY.

Jucnepcus ceera.

KpanToBas ¢pusmxa
KOPIYCKYJIAPHO-BOJIHOBOH [TVAJIH3M

I'mmotesa M. Ilmanka o xBamtax. @opmyna ITmamka. MOTOHEL Omneprus dorona. Wmmymnsc
dboToHa.

@otosddexr. Ombrrer A.I. CroneroBa. 3aKOHEI dotosdpdekra. Vpasuenwe DitHmTelHA MM
doToahdexra.

BomHoBEIE cBOMCTBa YacTHII.

Kopmyckynsapro-BonsoBo# fyammsm. JlaBieHde ciera. JlaBneHWe CBeTa Ha IIOIHOCTBIO
OTP&KAOIIYIO IOBEPXHOCTE B Ha [IOJHOCTHIO HOTIIOMAIOIIYIO TOBEPXHOCTS.
OH3HUKA ATOMA

IInanerapnas mozmems aroma. IToctynater Bopa. Wsmyuemwe w mormomeHue GOTOHOB TIpH
IIEPEX0JIE aTOMa C OTHOTO YPOBHSA SHEPIUH HA JAPYTOHi.

Jluneiqateie ciekTpsr aroMoB. CrieKTp aToMa Bofopoza. Jlazep.
OHU3HUKA ATOMHOI'O ANIPA

HykmnoHHas Mozens sapa I'eiizenbepra—lBanenko. 3apsn sapa. MaccoBoe 9uciio snpa. U30TomneL

PamnoakTiBHOCTS.

Anbda-pacnan. Bera-pacnan, DieKTpoHHEL B-pacmaz. ITosurponnsni B-pacmaz.

['amMa-u3yuenue.

3aKOH paJIHOaKTUBHOTO paclaja.

SInepHble peakmuu.

Jenenue u cunTes Azep.

Pasgen II1. ®oHA oLEHOYHBIX CpecTB

3.1. IHCTpyKIHs 110 BBINOHEHHIO PaGOTHI

Ha BRImONHEHME 3a1aHuii BCTYIUTENBHOTO MCIILITAHMS TI0 ¢usuke orBomHTCs 210 MEHEYT (3,5
daca). KUM cocrout u3 25 3amaHmii pasHOro TWma u pasHoro ypoBH:A cioxHoctH. B. B KM
TIPCACTABIICHBI 3aNaHIs W3 BCEX DAs/ENoB MIKOIBHOTO Kypca ¢msmku: Mexanmka, MonekyspHas
usrka 1 TepMoxEHAMHUKE, DIEKTPOAUHAMAKA, KBaHTOBAS ¢buzuka.

3amanus 1-4, 7,8, 11-13, 16, 19 IPEJCTABIIOT COOOH BOIPOC M HECKOJIBKO BADHAHTOB OTBETA,
IpaBUIBLHBIM M3 KOTOPBIX MOXET OBITh TOJBKO OFHMH. [IpaBHIIBHOE BBIIONHEHWE KaXKIOTO H3 STHX
3alaHui OIleHUBAaeTCS B 1 GaJIi.

B ciy4ae nucTaHIOHHOTO (hopMaTa MPOXOXKIEHHS BCTYIHTENLHOTO HCIILITaHUS, aOUTYPHUEHTY
HE0OX0/UMO B TI0JI€ 3aJaHHAs BELIETATE HOMEp IPaBHILHOTO BapHaHTa OTBETA.

B cmyuae oumoro ¢opmara mpoxoxaeHus BCTYIIUTCIIPHOTO HCIBITAHUS, aGHTYpHEHTY
HE00XOMMO 3aIicaTh HOMEp MPaBHILHOIO BAPHAHTA OTBETA B OIIAHK OTBETOB.

3amanusa 5, 9, 14 u 18 mpeacraBmmoT COGOM BOIIPOC M HECKOJIBKO BapHaHTOB OTBETA,
NPaBUILHBIMA U3 KOTOPBIX MOTYT OBITH ABa. IIpaBHIIbHOE BBIIOJHEHME KaXKIOTO W3 STHUX 3aMaHHi



OLlcHMBaeTCa B 2 Oamia. Ecm A0IyImeHa omubka B BBIGOPE XOTH 6o OIHOI'O 3JIEMEHTa OTBeTa
BhICTaBJIAeTCS () GamoB.

B cnyuae mucrannmonnoro (opmara mpoxoxaeHHs BCTYIIUTEILHOTO HCIBITAHMS, abUTypueHty
HE00XO0IMMO B II0JIE 3aaHus BBUICITHTE HOMEPA IPABUITBHEIX BAPHAHTOR OTBETA,

B cmyuyae oumnoro (opmata mpoxoxnenns BCTYIHUTEIIEHOTO HCIIBITAHMS, abutypuenty
HeoOXOMMMO 3ammcars HOMCpa NDABUIBHBIX BAPHAHTOB OTBETA B GNIAHK OTBETOR 6e3 mpobenos,
SaIATBIX U OPYTHX JOIONHHUTENLHBIX CHMBOJIOB, Hopsiok 3ammcn cuMBOMTOB B OTBeTE 3HAYCHHs He

3amanusa 6, 10, 15 1 17 SBJIAIOTCS 3a[aHMSAMH Ha YCTAaHOBJICHHE COOTBETCTBHS, BBIIOJIHEHHUE
KOTOPBIX CBA3aHO C BEIBIEHHEM COOTBETCTBHS MEXIY SIIEMEHTaMH IBYX MHOMKECTB. IIpaBumsHOE
BBIIIOIHCHHE KaXKIOI0 U3 STHX 3aMaHui OICHUBAECTCA B 2 Oama. Ecim JOIIyIIeHa ommubKa B BEIGOpE
XOTs GBI OJTHOTO SIIEMEHTa OTBETa BeICTaBisieTcsa 0 6aymiop.

3amanus ¢ 20 mo 25 HOMEp NIPEACTaBIAOT coboif 3anauy, PE3YIILTAaT PEINEHHs KOTOPOi
SQlIMCBIBACTCSA B BHJE YKCIA C 3aJaHHON B YCIIOBHH 3371294 TOYHOCTHIO. [IpaBHIIbHOE BHITOIHEHHE
KQKJIOTO U3 3THX 3a/laHUM OEHMBACTCA B 3 Gaiia.

B ciyuae mucranmmonmoro (opMara npoxoxnens BCTYIUTEIEHOTO HCIIBITaHus, abUTypHEHTY
HEOOXOMMO B MOJNE OTBeTAa BBECTH TUCIICHHBI OTBET 0€3 eaMHHMIL u3Mepenus. B kauectse
Pa3sJICTUTENILHOTO 3HAKA HCIIOJB3YETCS 3aMaTast (manpumep, 1,5).

IPHBENEHHOMY HIDKE 0GpasIy:

IIpu BeHMCIeHNISIX Pa3spemnraercs uCIoIb30BaTh HEIPOrpaMMHUPYEMBIif KaIbKyJIsTOP.

Bece 6mankm samommsrorcs APKAMH  YEPHBIMH 9epHHIAaMHA. JlomyckaeTcs HCIIOIB30BaHUE
TE€IEBOM, KAITMIUIAPHOM MK IIEPEEBOH pyUeEK.

lpn BEmoOnHEeHMH 3amammit mMoxHO TIOJIb30BATECS. YEPHOBHKOM. 3allMCH B UEpPHOBHKE He
YUMTBIBAIOTCS IIPH OLIEHUBAHUM PaGOTEL

Bawiel, nomygennsie Bamum 3a BBIIOIHCHHEIE 3aJ[aHUS, CYMMHPYIOTCA. MaKCHMaIbHEDL
CYMMapHbIH IEePBHYHBIA 6amin cocraBiser 45 6amnoB, uto cooTBeTCTBYeT 100 TecToBEM 6armram.
Ilxana mepeBona mepeAYHEX GamToR B TCCTOBRIC IpHBENeHA B NOKyMeHTe «CHCTEMa OIeHHBAHMS
SK3aMCHAIIMOHHO# paboTHI 10 pu3mKey.

3.2. IlpumepHEIe 3amanms

Hemoncmpayuonnwiii Bapuaum

1 6ann

1. Ha pucynke mpusenen TpaUK 3aBHCHMOCTH LPOEKIHH Vs M/ 4

CKOpocTH Tenma Ha ock OX OT Bpemenw. Yemy paBHa 15

IPOCKIHS yCKOpeHHS Tela Ha ock OX B TIPOMEKYTOK 10 i

BpEMEHH OT 5 ¢ go 10 ¢? Bribepute omun [IpaBUIILHELH 5 ! i
BAPHAHT OTBETA. O+ :}:;::':!:}::t’;c
1) -2,5 m/c? 2) -5 m/c? 5t 9 Wﬁ 20

3) 10 m/c? 4) 5 m/c? -10




1 6ann

2. Kybux maccoit 1 kr moxomuTcs ma TIIaZIKOM T'OPU30HTAILHOM
CTOIIE, CXKATEIH ¢ GOKOB IpyXHHAMHE (CM. pucynok). XectkocTs
TIpaBod HpyxuHsI pasHa 800 H/um. Jlepag IpYXUHA JEeHCTBYET Ha
KyOuk ¢ cmioit 16 H. Ha ckommko CXaTa IpaBas MpyKuHA?

Bribepute oxun npasuisabi BapHaHT OTBETA.
I)Scm 2) 1,6 cm 3) 1,25 cm 4)2 cM

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

1 6ann

4. Yenosek Hecer IPy3 Ha majike (CM. PHCYHOK). Onpenenute, kakyro
MHUHHMAIIbHYTO II0 BEIMYMHE CHITY YEIIOBEK JODKEH IPHIIOXHTE K KOHIT/
B HeBecomoit manku, uTo6E YACPXKATh B PAaBHOBECHH I'PY3 Maccoii 2 KT.
Paccrosgaue AO paBHO 0,2 M, paccrosarne OB paBHO 0,4 M. BriGepure
ONMH IIPaBUJILHBIN BApHAHT OTBETA.

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

2 banna

YTBEPXKAEHUS.

1) Ecnu Manbunk mpusosxut k THpC HANpPaBIEHHYIO BepTUKaIbHO cua 100 H, on He cMoskeT ee
IIOTHATE.

2) PaBHOzelicTByIOmas CHIL, ICHCTBYIOMUX Ha rupo, pasna 20 H u HalpaBJieHa BBEpX.

3) Bec rupu paren 140 H u HallpaBJIEH BBEpX.

4) I'ups neiictByer Ha PYyKy MailbauKa ¢ cuioit 100 H, Hanpasiennoit prums.

5) Yckopenue rupy pasHo 2 M/c?.

2 6anna

6. I'ups Maccoit 2 kr nogsemena Ha TOHKOM mHype. Eciu €& 0TKI0HATE 0T mo0KeHHs PaBHOBECHS Ha
10 cm, a 3aTem otmycruts, ona COBEpIIACT CBOOOHEIE KONE6AHMS KAK MaTeMAaTHYECKHMiL MagaTHUK. Uto
IIPOM3OUIET ¢ MaKCHMAILHOM IIOTCHIMATIBHOM SHEepruei THPH U 4YacTOTOM egd KoJsiebaHuii, ecim
Ha9aIIbHOC OTKIIOHCHHE THPHU GyIET PaBHO 5 cM?

s Kaxoi BemunmbD OTPEEUTE COOTBETCTBYIONIMI XapaKTep H3MeHEHHS. Iudpsi B oTBeTE MOTYT

ITOBTOPSATHCSL.
OU3UMYECKUE BEJIMYMHB] X UBMEHEHU A
A) MaxcumansHas morenmmansHag SHEprus 1) yBenwgmpaercs
THpH 2) yMeHbImaeTcs
b) Yacrora xone6anmii 3) He u3MeHseTCs

1 6ann

6buta merepmerwmuna. Haitmure OTHOIIEHHE Macc BO3AyXa B IHIMHIAPE B KOHEIHOM M HAYATEHOM
COCTOAHMAX M2/Mi, €CIU TP yBeIHYeHHH TCMIICPAaTypEI BO3yXa B 2 pasa JABICHHE YBETHYMIOCE B
1,5 paza. Buibepure omun NIPaBUIIbHEIM BapHAHT OTBETA.

11 2)0,75 3)0,5 4) 0,25
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1 6ann
8. Ha rpaQUKe IOKa3aHA  3aBHCHMOCTE JIaBIIEHUS

D
OZIHOATOMHOTI'0 HIEATILHOTO I'a3a OT €ro 00BeMa, IIpu mepexone 4 po} LR
U3 COCTOSHHMSA 1 B cocTostHUE 2 ra3 COBEpIIHI paboTy, paBHYO 3D, i ot bty
5 xJIx. HeMy paBHO KOIHYECTBO TCIIOTHI, IOJYYEHHOE I'a30M 2p, | i’ 5
IIpu 3TOM nepexone? KomudecTso raza HemsmeHHO. Bri6epure Py e
OITMH IIPaBUJILHBIA BapHAHT OTBETA. | W V. 4V v
1)10 xJTx 2) 5 k]l A S
3) 0 x/Ix 4) 20 xJIx
2 banna

9. B rabnuie moxasaHE! pesyETaThI H3MCPEHHS 3aBUCHMOCTH JABIIEHHUS p HEKOTOPOTO HOCTOSHHOTO
KOIMECTBA WAECANBHOIO OJHOATOMHOIO Ta3a OT ero 00BéMa V B HEKOTOpOM Iiporiecce. JlaBieHue
IpuBENeHO B aTMocdepax (1 arm = 10° [Ta). O6nEM M3MEPATICS C TOYHOCTEIO 10 COTOM IONHM JIATpA.

,atM | 2,5 2,4 2,3 2.2 21
V,n 1,50 1,56 1,63 [1,70 |1,78

Bri6epuTe IBa BepHBIX YTBEpKICHHS Ha OCHOBAHMH aHaNK3a MPEeICTABICHHOM Tab L

1) Srot mpouece MoxHO cumTats HU30TEPMHUIECKHM.

2) DToT mponece MOXKHO CUMTATH H300apHBIM.

3) DTOT mpomece MOKHO CIHTATE ama0aTHBIM.

4) BryTpennsas SHEPrHs rasa B 3TOM IIpoIiecce yORIBAET.

5) BHyTpenHss sHeprus rasa B 5ToM Iporiecce mpu o6bEMe 2,25 11 Gblia IpEMepHO paBHa 561 JTx.

2 banna

10. JJetckmit TEMHO-3€TEHbLH BO3MYIIHBIN MIAPHK HATYIH B TEHH IO JCPEBOM, a 3aTeM BBIHECIH HA
CONMHeYHRM MWIDK. Kak Havamu mpu sTom m3MeHsTbCH AABIICHUE BO3AyXa B INAPUKE M CPETHAT
KHHCTHIECKas SHEPTUs MOJIEKyYI B mapuke? O60j1049ka IMapuKa TOHKasd, yIpyras H MIrKasl.

JInst Kaxmo BemHurBEL OIIpEeIUTE COOTBETCTBYIOMIMI XapakTep H3MEHEHHS. udpst B otBeTe MoryT

MTOBTOPSITHC.
OU3SNYECKUE BEJIMUMHEI WX U3BMEHEHU A
A) [laBnenne Bo3zyxa B mapuke 1) yBemruuBaercs
B) Cpenwsa xunetnueckas SHCPIHA MOJIEKYJI B 2) YMEHBINAETCS
IapuKe 3) He U3MeHseTCS

I 6ann
11. B cxeMe, u3o6paxennoi Ha pucyrke, 3/IC ucrouHuka Toka paBHa
€ =10 B, ero BHyTpeHnnee compoTueienue 7 = 1 OwMm, a comporupieHUs £l Ry
PE3UCTOPOB R = R; = 2 Om. Kakoe HanpspKeHHe MOKa3EBaeT HICAUTHHBIHM
BONbTMETp? Bribepute onun npaBmisHEL: BapHaHT OTBETA. Ry
1)10B 2)8B 3)4B 4)2B

1 6ann

12. TloTok BekTOpa MarHUTHOM HHIYKIMH 9€pE3 HEKOTOPHIA MPOBOJISAINHMI KOHTYp H3MeHsSeTcs oT 10
MKBG z10 30 MxB6. Comporueienne KouTypa 5 Om. Haiimute Mozyis snextpaaeckoro 3aps/a, KOTOPBIH
TIpH 5TOM LIPOTEKAET Yepe3 KOHTYD. Bribepute onun mpasumsubnt BapHaHT OTBETA.

1. 0,25 MxKn

2. 0,6 MxKn

3. 4 MxKn

4. 15 MxKi
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OTBETA.
1)0,2m 2)0,8 M 3)0,4m 41m

2 banna

SHa9CHMA IpuMepHO 1990 pas 3a KaXIyI0 CEKYHLIY.
3) UnnyxtusHoCTS KaTyIKK BO BCEX MPOBENEHHBIX H3MEpeHHsX ObLta pasHa ~0,4 M 'H.

KOHJIeHCcaTopa.

2 banna

15. Dnexrpuueckas HE€Ib COCTOMT U3 MCTOYHMKA ITOCTOSHHOIO R
HanpfoeHHx C MaJBIM BHYTPEHHHM COIIPOTHUBIIEHHEM, /:[By)f .
KIIOYCH, IBYX He3apsKEHHBIX KOHZICHCAaTOPOB OJMHAKOROL K, "

SIIEKTpo€MKocTEIO C1 =) 1 PE3UCTOpa C CONPOTHBIICHHEM R.
Kmou Ki samxmymm, a wmoy K> ocraBum Pa3OMKHYTEIM. ! 2
Crycra nocratouno 6omsmoe BpeMs K0 K> TakoKe 3aMKHYTH. &

Onpenemure, kak I€pE3 HEKOTOPOE BPEMS IIOCIE 3aMBIKAHMS ;’“%l'\
Kiroya K> u3MeHmsmch HalpsKCHUE Ha KoHAeHcatope C) u
SHEprus KoHzaeHcaTopa C; (IO CpaBHEHHIO ¢ MOMEHTOM J10

3aMBIKaHAs K>).
Jlns kasnoit Bemmrammp OTPCACIHTE COOTBETCTBYIOIMMIE XapaKTep H3MEHEHH. Ludps1 B oTBeTE MOTYT
MMOBTOPATHCS.

OU3UYECKUE BEJIMYNHEBI UX U3MEHEHU S

A) Hanpsxenne na KoHZeHcaTope C 1) yBenuuupaercs

B) Dueprus KoHzeHcaropa C» 2) yMeHbImaeTcs

3) He u3MeHseTCH

1 6ann

16. Dnement Mennenermii 6rpy HoIy4qeH mpu 6omOapaupoBke 0-49aCcTHIAMH sAep sjieMeHTa X B
COOTBETICTBHM C peakimett X+;0—>7 Md-+n . Kakoe wmemo IIPOTOHOB K HEUTPOHOB CONEPIKATOCH B

#I7ipe sneMenta X? Bribepute omuH npaBumsHEL: BapHaHT OTBETA.
1) mpotonoa-101, HEUTPOHOB-155  2) HIpPOTOHOB-99, HeiiTpoHOB-155
3) mpoToHOB-99, HEUTPOHOB-154 4) mpotonos-101, HEHTPOHOB-154

OIMCHIBAIOINWMH 3TOT IIPOIECC.
K kaxxmoit mozumum IIEPBOTO cTONIOIA HoaGepuTe COOTBETCTBYIOIIYIO O3HIMIO U3 BTOPOTO crobia
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BUJIBI PACIIAJA YPABHEHUM

A) a-pacmaj. 1) € - UN+ %e + 9,

b) p-pacnan 2) 233U + 22Ne - 236No + 4in

3) 232Pu - 23U + tHe

4) 283Bi + 2H - %3Tc + 192Np + 41n

2 banna

18. BeiGepure d6a BepHBIX yTBEpKIEHHS O (GH3MYECKUX ABNCHUIX, BeIMUMHAX T 3aKOHOMEPHOCTSIX.

1) IInaBanue Ten BeencTare JEHCTBHS CHIIBI ApXHMMea BO3MOMKHO TOIBKO B JKHJIKOCTSAX.

2) JInsa KOHIEHCAIINY KHUIKOCTH eif HEOOXOAMMO COOGIIUTE HEKOTOPOE KOIHIECTRO TEILIOTEL

3) B Merammdeckux mpoBOmHMKAX SNIEKTPUYECKUH TOK TNpENACTABISIET CO6OM YIOpsmoUYeHHOE
ABIKCHHE SIICKTPOHOB, IPOUCKOSIIEE Ha (POHE HX XAOTHIECKOTO TEIOBOTO IBHIKEHHSL

4) IlpocBeTienne THH3 i 06BEKTHBOB basupyercs Ha sABICHUY HHTep(EPEHIMHA CBETA.

5) @OTOHBI MOTYT IBHTaTHCS B BaKyyMe CO ckopocTsaMH, 6ombimumu 300 000 xm/c.

1 6ann
19. C momompto aMmepMeTpa IPOBONMIECE H3MEPEHHS CHIIEI § )
ToKa Ha y4acTke nend. Illkama aMnepMerpa mporpanyrposana Sttty 2
A. TlorpemHocTs u3Mepenuii CHITEI TOKa PaBHA OJOBHHE LICHEI - K

ACNCHAS MKalbl ammepMerpa. OIpefelndTe BENHUMHY CHITEI ’

TOKa B LENM C y4eTOM IOTPENIHOCTH M3MepeHHi. BriGepute

OJIMH TIPaBUIIGHEIN BapHaHT OTBETA. e en)
1) (1,20£0,05 A 2)(1,25+0,05) A 9 J

3) (L40£0,05) A 4)(1,35£0,01) A

3 banra

20. ManenbKuit IMapyK TaAa€T CBEPXY HA HaKJIOHHYIO INIOCKOCTD M YIPYT'O OTPaXKaeTcs OT Hee. YToll
HaKJIOHA IIIOCKOCTH K TOPH30HTY paBeH 45°. Ha kakoe paccTosaume mo BEPTHKAIIH [TEPEMEITAETCS IMapUK
MKy NCPBBEIM W BTOPBIM yJapaMH O INTOCKOCTE? CKOPOCTh IIAPHKA B MOMEHT IIEPBOTO yIapa
HalpaB/IcHa BEPTUKAIbHO BHU3 U paBHA 2 M/c. COmpoTHBIEHHEM BO31yxa npeHebpedb. YckopeHue
CBOGOZHOTO MajieHust IpuMHUTe paBHEM 10 M/c?. Otser JlaiiTe B MeTpax, OKPYIIHB IO JeCAThIX. B
KaueCTBE pas[e/UTENEHOIO 3HAKa MCIONB3YHTE 3amaTyio (mampmmep: 1,5). Exwrums! H3MEpEeHus
(hu3MYECKUX BEMUMH B OTBETE MECATD He HYXHO.

3 banna
21. B xanopuMerpe Haxomuics nen Ipu Temmeparype #1 = -5 °C. Kakolt 6bu1a Macca 711 tbaa, ecim

ToCyIe 00aBIIECHNS B KaOPEMETD Hi2 = 4 KT BOJIBI, HMEIOIeH Temmeparypy 2 = 20 °C, u ycTaHOBICHHS
TCILIOBOTO PaBHOBECHS TEMIIEPATypa CONEPIKUMOTO KATOPHMETPa 0KAa3ajiach paBHoii ¢ = 0 °C, mpuuem
B KaJlopuMeTpe ObLIa TONBKO Boja. TemmoobMeHOM ¢ OKDYXAIOINEW CPEelOH M TEIIOEMKOCTHIO
KalopuMeTpa npeHedpeds. Y ieNbHas TeMI0eMKOCTh BoEI 4,2-103 Jx/(xr-K), ynensnas TemmoeMkocTs
apma 2,1-103 Jox/(xr-K), ynenenas Ttemnora muaBieHus maa 3,3-10° JIx/kr. OTBer maiite B
KHIOTpaMMax, OKpYTJIMB 10 HeN0ro. ExuHuiler u3Mepenns Gpu3MuecKux BEIMUHE B OTBETE IHCATE HE
HYXHO.

3 banna

22. Tlomeli MHOMOKUTENBHO 3apsXEHHBIM IMapuK Maccod m =04r aBwxercs B OJHOPOJTHOM
TOPU3OHTAILHOM 3JIEKTPUIECKOM II0JIE M3 COCTOSHUS ITOKO0s. MoyIb HaNpPsSHKEHHOCTH JIEKTPUYECKOTO
nons E = 500 kB/m. Tpaekropust mapuka 00pa3syeT ¢ BEpTUKAIBIO YTOI 0. = 45°, Yemy pasen 3apsj g
mapuka? OTBET 3allHININTE B HAHOKYJIOHAX, OKPYTIIMB 10 LeiblX. EMMHHUIEI H3MepeHus GU3mdecKux
BEIIMYMH B OTBETE IIMCATh HE HYXKHO.
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3 banna

23. Mensoe KkombIO, AuamMeTp KoToporo 20c¢M, a IMaMeTp cedeHHs IIPOBOJ]A KOJNIbITAa 2 MM,
PACIIONIOKCHO B OZTHOPOJHOM MarHHTHOM IIONE, MOZYIh BEKTOpa MAarHUTHOW MHIYKIIWH KOTOPOTO
MEHACTCA co CkopocTsto 2 MTw/c. ITmockocth KombIa NEPICHIMKYISIPHA BEKTOPY MArHUTHOM
VHJYKIIUH. Y IETbHOE COMPOTHBICHHE MEH p=1,72:10" Om'M. Kaxoit 3apsi]] IPOUAET Yepe3 KOJbIIO
3a 1 Mun?

OTBeT npuBenmTe B KyNOHAX, OKPYIIIME /10 MeCSThIX. B kagecTne Pa3sJENUTENBHOTO 3HAKA HCIIOIb3yHTe
sanATyro (Harpumep: 1,5). Exunums: usmepenns (hu3KMYeCKuX BENMYMH B OTBETE MHCATH He HY>XHO.

3 banna

24. Paccrosiame MEKIy IpeaMETOM U 9kpanoM 0,75 M. JIun3a, moMemmennas MEXIY HUMH, TaeT YETKOE
H300paXKEHHE NPH JBYX €€ IOJIOKCHHSIX: OIMH pa3 yMEHBINEHHOE, a IPYrod pas — yBeIHYEHHOE.
YBenmudaeHHOe U306pakeHne npeaMera 6osbile caMoro mpeaMera B 2 pasa. YeMy paBHa onrTHyeckas
cula muH3bI? OTBET 3aIIUINUTE B CH, okpyTIIUB 0 HebIX. Enunnne: usmepenns (OU3HYECKUX BeIHYMH
B OTBETE MMCATh HE HYKHO.

25. Kpacnas rpanuna dhoTosddexra ms BemecTsa dotoxaroma Ao =290 mm. Dotokarox obirygaror
CBETOM C JUIMHOH BOJHEI A = 220 uM. ITpu xaxom HAMpsDKCHUA MEXIY aHOIOM M KaToaoM (pOTOTOK
npexparmaetcs? [locrosunyro [Tnanka npumute paBHO# 6,6:103* x-c. OtreT naiite B CH, okpyrius
A0 COTBIX JoJel. B kauecTBe pasieluTeNnsHOro 3HaKa UCTIONB3YHTE 3amaTylo (Hampumep: 1,5).
ENMHAIE] H3MepeHNs GU3HUECKIX BENMIMH B OTBETe ITHCATE HE HYXHO.

Pasgea IV. Coucok nateparypni

1. Tempenmreiin JI.3., Bynarosa A.A., Kopaumses UL.H., Komkura A.B.; mox penaknuel Opiosa
B.A. ®u3mka 7,89 wi, 000 «BUHOM. Jlabopatopust 3HaHmiY; AO «HA3marenscTBO
ITpoceermnenuey.

2. Tlepemmxun A.B. ®usnka 7,8,9 x11, O61mecTBo ¢ OrpaHW9YEHHOM OTBETCTBEHHOCTHIO "M31aTenecTRO
Ok3amen".

3. Ilypemnesa H.C., BaxeeBckas HE., Yapyrun B.M. ®muxa 7,8,9 k1, OO0 «JIPO®A»; AO
«H3marensctBo Ipocemenuey.

4. KaGapaur O.®., ®usmka 7,8,9 k11, AkuroHepHOE 061mEeCcTBO «M3parensctBo «IIpocemmenue.

5. Tenpenmredin JI.D., Bynaroa A.A., KopHuises WNH., Komkura A.B., ®usmxa 10, 11 KII,
AxunonepHoe 06mecTBo "M3naTenscTBo "IIpocBemenue".
6. KacesaHoB B.A., Duspka 10, 11 k11, AKuMOHEpHOE 06IIECTRO "Uznatensctio "IpocBemenue”.

7. Mskumes I".4., Byxosues B.B., Corckxuit H.H. nox penakuuei Ilapdentoesoit H.A., ®usuxa 10
KII, AKIIHOHEpHOE 06mmecTBo "U3maTerbeTBO "IIpocBemenue".

8.  Msxumes I'.JI., Byxorues B.B., Hapyrun B.M. nox penakmueit ITapdentreBoit H.A., ®uszmka 11
K1, AKIIMOHEpHOe 061mecTBo "U31aTeIbeTRO "TIpoceemenue".

9. Ilypemmesa H.C., BaxkeeBckas H.E., Ucaes JI.A.; non pemaxuueit ITypeunesoit H.C., ®uzuka 10
K1, AKIIMOHEpHOE 061mecTBo "M31aTeIbCTRO "IIpocBemenne".

10. ITypsmnesa H.C., Baxeenckas H.E., Ucae JI.A., Yapyrua B.M., ®usmka 11 KII, AKITHOHEpHOE
obmecTtBo "U3naTenncTBo "TIpocBemenne".
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