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Paznen I. BeogHas yacTh

1.1.  Ilens u 3amaum BCTYIIUTEILHBIX UCIIBITAHMEH

Uenb w 3amauu BCTYNMTENBHOTO HCIBITAHHS 110 usuke - OIIPCACICHUE COOTBETCTRUY
PC3YIBTaTOB OCBOEHHS O0YYarONIAMHUCS OCHOBHBIX 00pa3oBaTeNbHEIX NIPOTPAMM CPEITHETO OOIIEr0
o0pa3oBaHus TpeGOBaHUAM (hefepanbHOro TOCYapCTBEHHOTO0 00pa3oBaTENbHOIO CTaHAApTa HIIH
o0pasoBaTelbHOTO cTaHAapra. KoHmemmus KOHCTPYHPOBaHHUS KOHTPONBHBIX HM3MEPHTEIbHBIX
MATepHalioB SK3amMeHa 10 ¢u3uKe obecreunBaeT €IMHCTBO TPeGOBAHMN K 3HAHKSIM W YMEHHSIM
BBIIyCKHUKOB 00Ie00pa30BaTENBHEIX OPraHM3aMMi W IIO3BOJISET sbdextuBHO MHDPeperTIIpPOBATE
abUTYPHEHTOB B COOTBETCTBHY C YPOBHEM X TIOATOTOBKH 110 usuke. KorTponbHEle n3MepuTenbHEe
Marepuansl 10 (GU3KKe IPH3BaHbI BCECTOPOHHE OLEHHTH KAK YCBOEHHE BBIIYCKHHUKAMHM OCHOBHEIX
CONCPHATENBHEIX JMHHH BCEX DasfeNloB Kypca (GH3HKH, TaKk M c(OPMHPOBAHHOCTD Pa3IMYHBIX
YMEHHH.

1.2 Obmmue TpeGoBanms k opranu3aum BCTYIIMTENIbHBIX HCIBITAHUN

BeTynurenbrele MembITaHus Mo (E3MKE MPOBOAATCH Ha PYCCKOM S3BIKE OYHO H (WIH) ¢
HCHOJIb30BAHMEM HCTAHIMOHHEIX TEXHONOIMH (DU YCIOBHH HACHTH(OUKAIMH MOCTYIAIOMHX Ipu
Ca9C MMM BCTYNHTENBHBIX MCNBITAHMA) B IODSAKE, YCTAHOBICHHOM IlpaBmnaMu mnpueMa B
emepansHOE rocymapcTBEHHOE aBTOHOMHOE 00pa3oBaTenbHOE YUPEKACHHE BEICHIETO 0Opa30BAHHS
«Kasanckuit (TIpuBomkckuit) (eneparbHbL YHHBEpCHUTET» Ha oOydeHHe 10 06pa3oBaTeIbHBIM
IporpaMMaM  BBICIIETO 00pa3soBaHMs — IpOrpaMMaM GakamaBpHaTa, IPOrpPaMMam CIECIHATUTETA,
IporpaMMamM Maructparypsl Ha 2024/25 y4ue6HEL1 ro.

Y4acTHHKaM BCTYNHTENBHBIX HCIBITAHUH 3aIpeInacTes npuberatb K HeI06POCOBECTHHIM
CmocobaM CHaud BCTYNHTENBHOIO HCIBITAHWSA, IPEISTCTBYIOIMM aleKBATHOM OLIEHKE 3HaHHIA,
YMEHHH H HaBBIKOB MOCTYTIAOIIET0 WICHAMH SK3aMEHAIMOHHOM KOMUCCHH, B TOM UHCIIE:

— HMETb IIpH cebe U HCIOTb30BaTh CPE/ICTBA CBI3H;

— MMETb IIPU ce6e ¥ UCTIONE30BaTh MHCHMEHHBIE | 3IEKTPOHHbIC ACTOYHAKH uHoOpMaIum;

— IIOJIb30BAThCA IOACKa3KaMy APYTHX JIHII.

B cmysae Hapymenms, mocTymaromuil ynanseTcs ¢ MecTa IIPOBEIEHHS BCTYIHUTEIBHOTO
HCIIBITaHH.

Bo Bpems npoBeieHys BCTYUTENbHBIX HCHBITAHMN YIACTHHKAM PA3PEULeHO TIOTH30BATHCH:

— HENPOTpaMMHPYEMBIM KalTbKYISATOPOM;

— JIMHEUKOH.

1.3. Onmcanme GopMEI IPOBEIEHNS BCTYIUTENBHBIX HCIIBITAHUN

BerynurensHple HcnmbITaHds 1m0 (GH3MKE HPOBOIIICS OYHO M (M) ¢ HCIONIB30BaHHMEM
AUCTaHIMOHHBIX TEXHONOTHH C IPMMEHEHHEM KOHTPOIBHO-M3MEPHUTENBHEIX MaTepuanor (KMIM),
COCTOSINKX M3 25 3aJaHui B TECTOBO# (opMe.

1.4, TIponomXMTENEHOCTS BCTYIUTENBHEIX MCIBITAHMH B MUHYTAX
Ha BeImonHenve 3a/1anmii BCTYIMTEIBHOrO HCIBITaHus TI0 dusuke otBoures 210 MunyT (3,5
4aca). '

1.5.  CrpykTypa BCTyIHTENbHEIX HCIBITAHHE

KVM BCTynmuTenbHOT0 HCIBITAHUS IO GU3UKE COTEPIKAT 3aaHMUS:
- 3aKPHITOH (OPMBL, B KOTODEIX HCIIBITYeMBI{ BEIGHpAET NMPABHIIBHBIA OTBET U3 IIPEAOCTABIEHHOTO
Habopa BapHaHTOB;
- Ha yCTAaHOBIICHHE COOTBETCTBHS, BBIIOJHEHHME KOTOPBIX CBSI3aHO C BBIABIEHHEM COOTBETCTBHS
MEXy 3JIEMEHTAMH JABYX MHOXXECTB;
- OTKPBITOH (GOPMEL, TPEGYIOIIHE OT HCIBITYEMOTO CAMOCTOSTEILHOTO OIYYEHHS OTBETA.

B KUM npencTapnensl 3ajaHMs, IPOBEPSIONHME CIEAYIOIHE TIPYINbl [PEAMETHBIX
pE3yIIbTaToB:



- IPUMEHEHHUE U3YUCHHBIX HOHSITI/IfI, MOZENEH, BETMYHMH B 3aKOHOB AJIs1 OITHCaHUuA (1)I/IBI/I‘-ICCKI/IX
IIPOIIECCOB,

- aHaJIu3 (I)I/I3I/I‘-I€CKI/1X IIPOIIECCOB U SBIIEHUM C HCIIOJIH30BAHUEM H3Y4YCHHBIX TCOPECTHYCCKUX
HOHO)KCHI/If;I, 3aKOHOB A (1)H3H‘ICCKI/IX BCIIMYNH,

- MCTOJOJIOTHYECKHAC YMCHHU,

- YMEHHE peinaTrh pvaéTHBIC 3aa4y¥ pa3InIHbIX TUIIOB.

Pasgen II. Cogep:kaHune mporpaMmel

Mexaunnka

KHHEMATHKA

OTHOCHMTENBEHOCTh ~ MEXaHWYECKOro IBWKeHMS. CHcTeMa oTcueTa. KuHeMaTHYecKHe
XapaKTCPUCTHKK [BHKCHHS MAaTCpUabHOW TOYKH: TPAeKTOPHSA, II€pEMEIleHHe, myTh, CKOPOCTS,
yckopenue. OCHOBHBIE KHHEMAaTH9ECKHE YpaBHEHHS IPSIMOIMHEHHOTro mBIKeHHS. CBOGOIHOE
IaJeHue. Y CKopeHue cBo60IHOTO majieHus. J[BrKeHHE Tela, GPOLICHHOTO MO YTIIOM 0. K TOPH30HTY.

JBUXKEHHE TOYKH II0 OKPY)KHOCTH. YIJIOBasS M  JIMHEHWHAas CKOPOCTh  TOUKH.
LlenTpoCTpeMHUTENBHOE YCKOPEHHE.

Trepmoe Teno. IlocTynarensHoe U BpammaTebHOE ABMKEHAE TBEPIOTO TEIA.

JMHAMMUKA.

Wuepnuanseble cucTeMbl orcuera. llepBeii 3akoH HbtoToHa. [IpHHIMI OTHOCHTEIHLHOCTH
l'ammned. Macca Tema. IInotrocTh BemecrBa. Cuna. IlpuHuun cymepmosunuu cui. BTopoif 3axoH
Herotona. Tperuii 3akoH HeloTOHA 1711 MaTepHAIBHEIX TOYEK.

3akoH BcemupHOro TsroreHms. Cuma Tskectd. Bec Tema. JIpumkeHHe HEGECHBIX Tel M HMX
HCKYCCTBEHHBIX CIIyTHHKOB. [IepBas kocMuueckas ckopocts. Cuina ynpyroctu. 3akon I'yka.

Cuna tpennsa. Cyxoe Tpenme. Cuila TpeHHs cKoibxeHus. Cuna TpeHus mokos. Koshdurment
TpeHus. [lapnenue.

CTATHUKA.

MOMEHT CHIIBI OTHOCHTENFHO OCH BparmeHus. [lnedo cuisl. YCaoBus paBHOBECHS TBEPIOIO Tea
B UCO.

3axoH Ilackams. [lanenwe B xuakoctd, nokosmmeiics B CO. 3akon Apxumena. YcClIoBHE
IIJIaBaHHUS Tell.
34KOHbI COXPAHEHHSA B MEXAHHUKE

WMmynec MarepuanpHOM Touku. MMIynbc cuCTeMBI Ten. 3aKkOH M3MEHEHHS M COXpPaHEHHS
umityisca B UCO.

Pabora cunel. Momuocts cuinbl. Kunerndeckas SHeprus MaTepHalbHOM To4Yku. TeopeMma o
KMHETH4eCKOH 3Hepruu. llotennuansaas sHeprus. [loTennuansHas SHEprus Tena B OAHOPOIHOM II0JIE
TsoKecTH. [loTeHnmanmeHas sHeprus ympyro neGOpMHpOBaHHOTO Tejla. 3aKOH H3MEHEHHSI |
COXpaHEHHS IIOTHOM MEXaHUYECKOU SHEPTHH.

MEXAHUYECKHE KOJIEBAHHUA H BOJIHbBI

I'apmonnueckue konebanus. Ammmtyma u ¢asza kojebGanmii. KuHeMaTHdeckoe ONHCAHHE.
Cea3p aMIHTYIBI KosleOaHW CMEINEHHs MaTepHAIbHOM TOYKH C aMILIMTYIOaMH KoieGaHui eé
CKODOCTH H YCKOpeHHS. JIMHAMHYECKOE YpaBHEHHE CBOGOIHBIX HE3aTYXalOMUX KONEGAHMIA.
MaremaTrdeckuii ¥  OpPYXHHHBIM  MasTHHKHA. [lepHoa MalblX CBOOOMHBIX  KoOJeOaHHiA
MaTeMaTHYeCKOro MaiaTHuKa. Ileproz cBo60aHbIX KoNnebanmii IPYKUHHOTO MasTHHKA.

3aKOH COXpaHEHHs IIOJNHON MEXaHW4eCKOM SHEPrud Jjis HE3aTyXaloIUX TapMOHHYECKHX
KoneOaHmiA.

Bemyxnennsre konebanus. Pesonanc. PesoHancHas Kpupasi.

Ilonepeunsle M NpomoNbHEIE BONHEL CKOPOCTH pPACIpOCTpaHEHHS W [UIMHA BOJHEL
PacmpocTpanenme BonH Ha rpammie pasgena cpen. OTpaxkeHme W IPEIOMIICHHE  BOJIH.
NuTepdepennus u nudpakius Boman. 38yk. CKOpOCTh 3ByKa



MouexyasipHas ¢pu3HMKa H TepMOIHHAMHAKA
MOJIEKYIJIAPHAA ®H3HUKA

Mozemu cTpoeHus Ta3oB, KHAKOCTEH U TBEPABIX TCIL TCINOBOE JIBHIKEHAE ATOMOR W MOTRKYT
semectBa. [uddysus. bpoyHoBckoe mpmkenme. BiammozeiicTBHE uacTHI BemecTBa. Mogenb
HICAIBHOTO
rasa B MKT.

Ocnosroe ypauenne MKT. CBs3b MeXIy IaBleHHEM K CpemHel KMHETHYECKOM SHepruei
HOCTYNATEIBHOTO TEIJIOBOTO IBMKEHHS MOJIEKYI HIEaIbHOTO Ta3a.

AbcomoTHas TeMneparypa. CBs3b TeMIIEpaTypsl rasa co CpelHEH KMHETHYECKON SHEpruel
MOCTYIIATEIbHOTO  TEILIOBOTO JBHMXKEHHS €ro 4dYactuil. CBA3b [JaBIEHUS WAEAILHOTO Tasza ¢
TeMIIEPATypOi.

Mogens wuneambHOro rasa B TepMomMHaMEKe. BBIpaxccHHe s BHYTpPEHHEH »HEpruu
OJHOATOMHOTO HIEANbHOIO Ta3a. YpaBHEHHE Memnpeneepa-Knaneipona. W3ompornecce B
Pa3spexeHHOM Ia3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILECTRA.

WsotepMudeckuii, H30XOPHEIA ¥ H306apHBIH IIPOLECCHL.

I'paduaeckoe mpencTaBieHre H30MPONECCOB HA JHATPAMMaX COCTOSHES rasa. 3aKoH HansTona
JULS TaBJIEHUS CMECH Pa3peKEHHEIX Ia30B.

Hacsinenneie 1 HeHaChINEHHEIE Maphl. KadecTBeHHAsd 3aBHCHMOCTH IUIOTHOCTH M JABICHHS
HACBIMCHHOrO Mapa OT TEMIIEPATypPhl, KX HE3aBHCHMOCTE OT 00BhEMa HaCHIIEHHOTO Mapa. BIakHOCTS
BO3yxa. AOCOMIOTHas M OTHOCHTENbHAs BI&XKHOCTh. VI3MepeHHEe OTHOCHTENBHOW BIAXKHOCTH
BO3/IyXa.

W3MeHeHHre arperaTHBIX COCTOSIHUM BENIECTBA: HCIAPEHNE U KOHICHCAINS, KAIIEHHAE I TKOCTHL.
W3meHenne arperaTHBIX COCTOSHHH BEmIECTBA: IUIABNEHHE M KPUCTAILTH3ALMSL. ITpeo6pazoranue
SHEPruy B (pazoBEIX Mepexomax
TEPMOJTMHAMUKA

Tennoroe paBHOBecue m TeMmeparypa. BHyrtpennss smeprus. Temmomepemada Kak crioco6
W3MCHCHMS BHYTPEHHeW OHeprum O6e3 coBepmeHHs paGorel. KoHBeKIWs, TemIompoBOIHOCTS,
U3ITy4eHHE.

KommuecTBo  Temmothl.  YieneHas — TEIIOEMKOCTh — BeIEcTBa.  YAenpHas  TEIUIOTa
napoobpasoBaHus. Y IelbHas TEIIOTA IIIABJIEHHUs. Y IebHAs TEMI0Ta CTOPAHUS TOILIABA.

OneMeHTapHas paboTa B TepMOAMHAMuUKe. Boraucienne paGotel mo rpaduky mponecca Ha pV-
auarpamme. [lepeoe Havano TepMOIUHAMUKE. AHabaTHIeCKUH IPoIece.

Bropoii 3aK0H TepMOJTUHAMUKY, HEOOPATHMOCTH IIPOIIECCOB.

[IpunnunEl JeHCTBHS TemmoBBIX MamuH. Kos(HimeHT mone3Horo meicreus. VmeanbHas
TEIIOBas MalmuHa ¢ MakcuMmanbHbM 3HadeHreM KIIJI. ITuxn Kapuo. YpaBaenue Temmosoro 6ananca.

IIEKTPOAHHAMHKA

SJIEKTPHYECKOE ITIOJIE

ONeKTpH3alys TeN U €& IpOsSBIeHHs. DIIEKTPAIECKUH 3aps. JIBa BUIa 3apsIoB. DIeMEHTapHBIH
SIEKTPUYECKUH 3apsii. 3aKOH COXpaHEHHM:S SIEKTPHYECKOro 3apsiia. BsauMoneicTsre 3apsioB.
Toueunsie 3apsimpt. 3akon Kymnona.

Onexrpudeckoe mone. Ero neficteue Ha snekTpudeckue 3apsibL.

Hanpsok€HHOCTE 3nekTpudeckoro mois. Ilome TowewHoro 3apsma. IIpHHIMI CYHEpIIO3HIME
3IEKTPUYECKUX MONeH. JIMHUY HAPsHKEHHOCTH SIIEKTPOCTaTHIeCcKoro nos. OmHOpoIHOE Hoe.

IloTeHIMaNBHOCTE  3IEKTPOCTATHYECKOro Iois. IloTeHNWanbHas SHEPIHS 3apsia B
BIICKTPOCTATHYCCKOM 1oJie. lloTeHmmanm SIeKTpoCcTaTHYecKoro Ioid. Pa3sHOCTh IIOTEHIHANOB W
HalpsDKEHUE. DKBUMOTEHIHABHEIE IIOBEPXHOCTH.

CBs13b HANPSOHKEHHOCTH TOJIA M PasHOCTH [OTEHIWANIOB /I OMHOPOJIHOTO SIEKTPOCTATHIECKOTO
II0JId.

HusnexTpuky B 3IeKTpocTaTHdecKoM mose. [loNsApu3amus JUANEeKTPHUKOB. JIH3eKTpAdecKast
IPOHHUIIAEMOCThH BEIIECTBA.



IIpOBOZHMKH B 3JIEKTPOCTATHYECKOM IIONE. Y CIIOBHA PaBHOBECHS 3apsOB Ha IIPOBOJHHKE.
DIEKTPOEMKOCTh HPOBOAHKKA. KoHzeHcaTop. DIeKTPOSEMKOCTH KOHJIEHCATOpa. DJIeKTPOEMKOCTH
IUTOCKOr0 KOHAEHCaTopa.

llapamnensHoe H TMOCIHENOBATENBHOE COCHMHCHHE KOHICHCATOPOB. JHEPIUS 2aDSKEHHOro
KOHZIeHCaTopa.
34KOHBI IIOCTOAHHOI'O TOKA

HocrostHHbrA Tok. Cuna Toka. YCIIOBHS CYIECTBOBAHHS IEKTPUIECKOrO TOKA. Hanpsoxenue u
3MeKTpoABHAKYINas cuna. Mcrounukm Toka. 3/]C 1 BHyTpEHHEE COIPOTHBICHHE HCTOUHMKA TOKA.

3axon OMa s yJacTka LEmH. DIeKTPHIECKOe CONPOTHBIECHHE. 3aBUCHMOCTS COIIPOTHBIICHHUS
OZHOPOAHOTO MPOBOAHKMKA OT €ro /UIMHEI M CEYEHHUS. YJAelNbHOE COIPOTHBICHHE BEIIECTBA.
3aBHCHMOCTB CONPOTHBIICHIS [IPOBOJIHIAKA OT TEMIIEPATYPEL.

3akon OMa mmd MHONHOM (3aMKHYTOM) BIEKTPHYECKON LElH. Kopotkoe 3amrikanme.
IlapannensHoe coeuHeHNE IPOBOTHAKOB. Iloce0oBaTENBHOE COETHHEHNE IIPOBOJTHHKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoymsa-Jlenma. MOITHOCTE JJIEKTPAYECKOTO TOKa.
Tennosas MomHOCTE, BEIIENIEMas HA PE3UCTOPE. MOIMIHOCTS HCTOYHMKA ToKa. CBOGOIHBIE HOCHTENH
SJICKTPHIECKMX 3apsA/I0B B IPOBOAHUKAX. MeXaHM3MBI IIPOBOJUMOCTH TBEPIBIX METAIOB, PACTBOPOB
U pacCILIaBOB 3JIEKTPOJIUTOB, ra3oB. [lomymnpoBoaauku. [10IynpoBoAHHKOBEIA THOL.

MAI'HUTHOE IIOJIE

Mexanndeckoe B3anMOAEHCTBHE MarHUTOB. MaruuTHOEe mone. BeKTOp MarHHTHOM WHIYKIHH.
lpuHiwn cymepmosunuy MarHWTHBIX Honel. Jluewk marmmTHOro moms. KapThHa IMHHM mois
IIOJIOCOBOT'O M IOKOBOOOPA3HOTO MOCTOSHHBIX MATHUTOB

Ombir Opcrena. MarHWTHOE MOJNE MPOBOJAHHMKA ¢ TOKOM. KapTWHa IHMHMH HONSA MIMHHOTO
IPsAMOTO MIPOBOJHMKA M 3aMKHYTOTO KOIBLIEBOTO IIPOBOJHHKA, KATYIIKH C TOKOM.

JleliCTBHE MarHUTHOTO IIOJIT HA TOKH H IBHXYyInuecs 3apsusl. Cuna AMiepa, eé HalpaBlIcHHE 1
senvurHa. Cuna Jlopenna, eé HanpaBieHHe U BETHUYMHA.

JBr>keHHE 3apsDKEHHOM YaCTWIBI B OJHOPOJHOM MArHMTHOM IONIE TOJ IEHCTBHEM CHIIBI
Jlopenma.

OJIEKTPOMAT'HUTHAA HHITYKIJHA

IToTox BexTOpa MArHUTHON WHIYKITUH. :

SBnenue >nexTpoMarauTHOR HEAYKIMH. DJ]C HHAyKIMH. 3aKOH 31€KTPOMATHATHON HHIYKIHAH
®apanes. IIpasuno Jlenna. D/IC MHOYKIMH B IPSMOM IPOBOAHMKE, JBIKYIIEMCH C HEKOTOPOM
CKOPOCTBIO B OMHOPOAHOM MarHMUTHOM IIOJIE.

Camomnmykrusa. DJIC camomHmykimu. VHIYKTHBHOCTE KATYINKH. JHEPrUs MArHMTHOIO IIOJIA
KaTyIOKHA CTOKOM.

OJIEKTPOMAT' HUTHBIE KOJIEFAHHA UBOJIHBI

Konebarenbueii koHTyp. CBOOOAHEIE 5JIE€KTPOMATHHTHEIE KOJE€0aHHI B  HACAIBHOM
KosiebarensHOM KOoHType. @opmyna Tomcona.

CBs3p aMIITHTY OB 3apsifia KOHIEHCATOpa C aMILUTUTYION CHJIBI TOKa B KOJIEOAaTEIHOM KOHTYPE.
3aK0H COXpaHEHUs YHEPTUH B HAEATHHOM KOJIe0aTeIbHOM KOHTYpE.

BeIHYXIE€HHBIE SIIEKTPOMAarHUTHEIE Konlebanus. Pesonanc. IlepeMennsni Tok. 3akon OMa mis
[ENH IEPEMEHHOro Toka. MHAYKTHBHOE U €MKOCTHOE CONPOTHBICHUA. D¢ deKTHBHbBIE 3HAYESHHA TOKA
U HalpsHKEHHUS B IEIX IEPEMEHHOIO ToKa. IIpon3BOACTBO, epeaya u moTpebIeHre IIEKTPHIECKOM
SHEPIHH.

CaolicTBa 31€KTPOMarHUTHBIX BOJIH. B3amMHas OpHEHTAIMs BEKTOPOB B 3JIEKTPOMArHHTHOU
BoJIHE B BakyyMe. [lIkana snekTpoMarHuTHBIX BOJIH.

OIITUKA

I[TpsamMonuHeiiHOe pacIipocTpaHEHHE CBETa B OAHOPOAHOM cpene. JIyd cBeTa. 3aKOH OTpaXKEHHUS
ceeta. [locTpoeHue n300pakeHuii B IMIIOCKOM 3€pKAJIE.

3aKoH MpeNoMIIeHHs cBeTa. AGCONIOTHBIA MOKasarelb MpeloMIIEHHS cpembl. OTHOCHTENLHBIH
MOKa3aTellb IPEIIOMJICHHSL.

Xon mydeii B Ipu3Me.

CooTHoIIEHNE 9aCTOT U JIHH BOJH IPH NIEPEXO€ MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHHILY



pasfielia IByX cpeq.

IonHoe BEyTpeHHee oTpaxenue. [Ipenensaprit YTOII IOJTHOTO BHYTPEHHETO OTPAsKEHHS CBETA.

Tonkas ymH3a. DOKYCHOE pacCTOSHHE M ONTHYECKAs CHIA TOHKOH mausel. Cobuparomue u
pacceHBaromye TMH3bL. QOpMya TOHKOH TMH3EL YBEIHUEHHE, [aBAEMOE JIHH3O0ML.

IlocTpoerne n306paxkeHmit ToUKH 1 OTpE3Ka IPAMOii B COOMPAIOIINX M PACCEMBAOIAX JTMH3AX
H UX cHcTeMax. XoJ Jiyda, IpOIIeINIero JIMH3Y 110 IIPOU3BOJIBHEIM YIJIOM K €€ IIIaBHOH OINTHYECKOi
OCH.

@oToanmapar Kak ONTHYECKH npubop. ['ma3 xak onTHyeckas cucreMa. Hntepbepennus ceera.
Korepentnsle mcrounmku. YcmoBus HaGmIOmeHHsS MaKCHMyMOB M MHHHMYMOB HHTEHCHBHOCTH B
MHTEP(hEPEHIMOHHOM KapTHHE OT JBYX KOTEPEHTHBIX HCTOUHHKOB.

HMudpaxius cera. Jludpaxnuonnas pemérka. Ycmosde HaOIIIOICHKS TIaBHBIX MaKCHMYMOB
TPy HOPMAJIBHOM TIaJICHAHN CBETA HA PEMIETKY.

Jlucnepcus ceera.

KpanToBas pusuka
KOPITYCKYJIAPHO-BOJIHOBOH JTYAJIU3M

I'mmotesa M. Ilnamka o xBaHTax. ®opmyna Ilnanka. @oToHBL DHeprus (HoToHA. Wmnynsc
dotona.

®ortospdexr. Onprrer A.I. CroneroBa. 3aKoHEI (otosddexra. Vpapuenne DiHmTeHHA WIS
doToathdekra.

BomHoBEIe cBoicTBa YacTHII.

Kopmyckynapro-BonmHOBOM fyanmsM. [laBnende cBera. JlaBieHWe CBeTa HA IONHOCTBIO
OTpaXaFOIIyIO MMOBEPXHOCTE U HA MOHOCTHIO HOLTIOMIAONIYIO IOBEPXHOCTS.
OU3HKA ATOMA

IInanerapuas Mozmens aroma. Iloctynatsr Bopa. Msmyuenwme u mormomenwe ¢boTOHOB mpH
TIEPEXO/IE aTOMa C OJJHOTO YPOBHS SHEPTHH Ha APYTOH.

JIuneiiuateie crekTpr! aToMoB. CrieKTp aToMa BOZOPOZA. Jlazep.
DU3UKA ATOMHOI'O AITPA

Hyxnonnas momens snpa Ieiisen6epra—Msanenxo. 3apsy aapa. MaccoBoe umcio spa.
Hzoromsr

PagmoakTiBHOCTE.

Anbba-pacnan. beta-pacnan. Diekrponnsi B-pacma. [To3HTPOHHbLH B-pacman.

I'ammva-u3mydenue.

3aKoH pagHOaKTHBHOTO pacraza.

SnepHBIe peakiuy.

Jlenenne u cuaTe3 AMED.

Paznen I1I. ®@onp omeHOYHBIX CPEACTB

3.1. MECTpYKUHs IO BHIIOJHEHHIO PabOTE

Ha BBIONHEHME 3a1aHUi BCTYIHTEIBHOTO MCIIBITAHKS TI0 ¢uzuxe orBomutcs 210 MunyT (3,5
daca). KM cocromT m3 25 3amaHuii pasHOTo THNA M PasHOrO ypoBHA cinoxHoctH. B. B KM
TIpCIICTABIICHBI 3a/laHUsI M3 BCEX DPa3/IeNIOB IMKOJBHOTO Kypca (msmku: Mexanwnka, MonekyaspHas
u3mKa ¥ TepMOTMHAMHKA, DIeKTpoaMHAMUKa, KRanToBAs pusmka.

3amanus 1-4, 7,8, 11-13, 16, 19 IPEJCTaBILSIOT COO0H BOIIPOC M HECKOJIBKO BAPHAHTOB OTBETA,
IIPaBUIBHBIM M3 KOTOPBIX MOXET OBITH TONBKO OAHMH. IIpaBHIBHOE BHIOIONHEHHE KAKIOIO M3 STHX
3aJIaHHUi onleHUBaeTcs B 1 Gas.

B cmysae ucTaHIMOHHOrO (opMara OPOXONIEHHS BCTYNHTENHHOTO — HCITEITAHHS,
abUTyPHEHTY HEOGXOMMMO B IIOJIE 3a/[AHHUS BEIIETHTE HOMED IIPABHILHOTO BapHaHTa OTBETA.

B cmygae owHoro QopMarta NpoXOMIEHHS BCTYHHTEIBHOTO HCITHITAHMS, abuTypueHTy
HEo0X0MMO 3amucaTh HOMEp NPaBHILHOTO BapHAaHTA OTBETA B GIIAHK OTBETOB.



3amamus 5, 9, 14 u 18 mpexcramsmoT coboii BOIIPOC ¥ HECKOJIBKO BapHaHTOB OTBETA,
IIpABUIILHBIMM M3 KOTOPEIX MOTYT ObITh ABa. IIpaBHiIBHOE BBIONHEHHE KAKIOTO M3 ITHX 3aIaHui
OLCHUBaeTCs B 2 Gamta. Ecmm gomymeHa ommOka B BBIOOPE XOTA OBI OIIHOTO 3NMEMEHTA OTRETA
BeICTaBjIAeTCS () Gamios.

B cmywae mucrammmonnOro dopmara mpoxoxmeHHs BCTYIIHUTEJILHOIO  HCIBITaHHS,
abUTYpHEHTY HEOGXOIMMO B TIOJIE 3a/[aHKS BEIEITHTE HOMepa IPaBHIbHBIX BADHAHTOB OTBETA.

B cmydae oumoro dopmara mpoxoxmeHus BCTYNIMTEIBHOIO HCIBITAHHUS, aGUTyPHEHTY
HEOOXOIMMO 3amucaTh HOMEpa TPABHIBHBIX BAPHAHTOB OTBETA B GIAHK OTBETOR 6e3 mpoberos,
SaIATRIX M OPYTHX JOIONHHUTENBHBIX CHMMBOJOB. [IOpSIOK 3aIIMCH CHMBOJIOB B OTBETE 3HAYCHHS He
HMeEeT.

3aganus 6, 10, 15 u 17 sBuasmOTCS 3aMaHUIME Ha YCTaHOBJIEHHE COOTBETCTBHS, BEITOJHEHHE
KOTOPBIX CBA3aHO C BBIABICHMEM COOTBETCTBHSA MEX/Y JJIEMEHTAMH JBYX MHOECTB. IIparunbHOE
BEIIOTHEHUE KXIOTO U3 5THX 3aJaHui OleHHBaeTCs B 2 Gawia. Ecmu momyimeHa ommoka B BEIOOpE
X0Ts GBI OTHOTO 3JIEMEHTA OTBETa BHICTABIsIETCH () GaILIOB.

3amanua ¢ 20 mo 25 HOMep HpPEeACTAaBIAOT CcobOl 3a/lady, pe3yabTal DPEeINeHUs KOTOPOu
3aUCRIBACTCSA B BHIC YHCNA C 3a[[aHHOM B YCIIOBHM 3afla9l TOYHOCTHIO. IIpaBHILHOE BEIIONHEHHE
KaXI0r0 U3 3TUX 3aJaHUH OIlEHMBACTCA B 3 Oaynia.

B cimysae gucraHmmoHHOrO QopMaTa  IPOXOKIEHHS BCTYIIMTENBHOTO  HCIEITAHUS,
abUTypHEHTy HEOOXOMMO B TONE OTBETAa BBECTH UYHCICHHBIA OTBET Ge3 CIMHHULl H3MepeHHus. B
Ka9CCTBC pasAeUTENEHOIO 3HaKa HCTIOMb3YeTCs 3aliTas (HanpuMep, 1,5).

B cuyyae owmoro ¢opmara NPOXOKIEHHS BCTYIHTEIBHOTO UCIIBITAaHUSA, aOUTYpHEHTY
HEOOX0IMMO 3amucaTh B GIaHK OTBETOB UHCICHHBIA OTBET 6e3 eIMHHII HU3MEPEHHUS, UCHONB3ys B
Ka9€CTBE pasAeUTEeIBHOIO 3HaKa 3aIATyr0. Kax/plii CHMBO 3aIIMCHIBACTCS B OTAENBHYIO KIETKY IO
IPUBENEHHOMY HUXe 00pasiy:

IIpy BEMUCIERUSX pa3pelnaeTcs HCIOMb30BaTh HEIPOrPAMMHUPYEMBIHA KaJIbKYJIATOP.

Bce 6maHKM 3alONHSIOTCS SPKMMH YEPHBIME UEPHUIIAMH. JomyckaeTcss HCHOIB30BaHKE
TeJIeBOM, KaTUILLIPHOM HITH TIEPbEBOM pPyYeK.

Ilpy BEIONHEHMH 3aaHHM MOXHO IMOJB30BATHCS UYEPHOBHKOM. 3alliCH B 4YEpHOBUKE HE
YYUTHIBAIOTCS IIPU OIIEHUBAHUH PAOOTEL

bannel, momyuennrle BaMu 3a BEIIONHEHHBIE 3a/laHKsd, CYMMHUpPYIOTCA. MakcHMallbHBIA
CYMMapHBbI/ HEPBAYHBIA Gan cocTaBiaeT 45 Gawios, uto coorBercTByeT 100 TECTOBEIM Gasiam.
IlTkana mepeBoja MEPBHYHBIX GAILUIOB B TECTOBHIE NPHUBELCHA B nokymeHnTe «CucreMa OleHHBaHMS
9K3aMCHAIHOHHON PabOTHI IO hH3HKEY.

3.2. [IpumepHsie 3aqaHu

JeMoHcTpanmonsknit Bapuant

1 6ann
1. Ha pucyHKe npezcraBieH rpaguk 3aBHCHMOCTH MOOYIA v, M/cd
CKOPOCTH Tella » OT BpeMeHH [ Omnpemenute myTh, 10

IPOUICHHBIA TENOM 3a YETBEPTYIO CEKYHAY IBHIKCHHSL
BribepuTe onuH NpaBHILHEIA BapHaHT OTBETA. N
1)35m 2)32,5m 3)15m 4) 0 1 2 8 4 5 1t¢
7.5M




1 6ann
2. Teno CKONB3UT 10 TOPH3OHTATBHOM MIOcKocTH. C KaKoi CHJIOH TENIO0 IAaBUT Ha ILIOCKOCTb, €CIH

cuila TpeHus, NCHCTByIoIas Ha Teno, pasHa 9 H, a xosddumment TPEHHs CKOJbXeHHs paBeH (0,27
Bribeprte o/MH IpaBUITbHEL BAPHAHT OTBETA.

)18 H 2)4,5H 3)45H 4)0,18 H

1 6ann
3. Kamenp Maccodt m =4 kr magaer mmoj yrmom o =30° K BepTHKaM CO

CKOpOCThIO 10 M/C B Temexky ¢ meckom obmeit Maccoit M= 16 xr, ITOKOSTITYFOCS "4

Ha TOPHU3OHTAIBHEIX penbcax. ONmpenenuTe CKOPOCTh TENEKKH ¢ KAMHEM ITOCIE «
NafeHus B HeC KaMHs. BEIGepuTe oNMH IpaBUIIBHEL BapHaHT OTBETA.

1)1 m/c 2)2 Mm/c 3) 1,7wm/c 4) 2,3 m/c &g%‘q
1 6ann

4. OpmoponHbli Ky6 oOmHMpaeTcss OXHEM pebpoM Ha @O, OpyrMM Ha /]
BEPTHKAIBHYIO CTEHY (CM. PUCYHOK). UeMy paBeH MOMEHT CHIIBI TPCHHS f'Tp j
OTHOCHTCIIBHO  OCH, TPOXOAAIEH depes TouKy O3 NEPHEHIUKYIADHO ]

IUIOCKOCTH 9€pTeika, €CIIM MOIYNIb CHJIBI TpeHHs paBeH 2 H, O3B=4 cm,

0,03 =5 cm, 003 = 6,5 cMm? 0]

BribepuTe 01IMH HpaBHIIBHEL BAPHAHT OTBETA. A

1)0,1 H'™m 2) 0,08 H-m 3) 50 H'm 4)0,13HM 97%,”B 70:

2 banna

S. K Texny, mMeromeMy BHYTPEHHIO IepMETHUHYIO MOJIOCTh, HAa HEBECOMOM HEPACTSHKUMOM HHTH
TIIPUBSI3aH CIUIOMHOH mapuk. CucTeMa «TeNo + IMapuK» IIIaBaeT B COCYAE C IKHAKOCTHIO, He Kacasch
CICHOK M J1Ha cocyna. IlmoTHOCTs MaTepmana Tema W mapuka 1,6 T/cM°, IUIOTHOCTB SKHIKOCTH
800 kr/m®, o6BeM moOMOCTH cocTaBmster 3/4 obbeMa Tema, o6beM mapuka paBeH 1/4 o6bema Tena.
Wcxozst u3 ycnoBus 3aaqu, BEGEPHTE 6@ BEPHBIX YTBEPKOCHHUS.

1. Moxyne cumel Apxumena, nOeficTBylomell Ha Teo, 6oJBIIE MOIynsd CHIBl Apxumena,
JEHCTBYIOIEH Ha MapHK.

2. Momynb CHIIBI HATSDKEHHS HUTH MEHBIIE MOJYIIS CHIIBI TSDKECTH, JEUCTBYIOIIEH Ha IIapHK.

3. Momynb CHITBI HATSDKEHHS HUTH PaBEH MOZYJIO CHIIBI TSKECTH, JEUCTBYIOIMEH Ha TeIo.

4. Momynb CHIIBI TSKECTH, NeHCTBYIOMmMEH Ha IMapyK, MEHBIIC MOIYIIS CHIIBI TSDKECTH, NEHCTBYIOIIEH
Ha TeJo.

5. O6beM morpy:KEeHHOM YacTu Tela paBeH 3/4 06beMa 3Toro Tea.

2 banna

6. Ha riagKo#i ropu30HTaIBHOM [OBEPXHOCTH MOKOMTCS HEGOMbIMas mait6a. Ha Hee HaneTaeT IOpyrast
Takasg e maiba. Mexry maitbaMu IpoucXomuT 1060Boe abCOMOTHO HEYNIPYIoe coyaapeHue. 3aTeM
MPOBOIAT BTOPOH OTIBIT, YMEHBIIMB Maccy HajleTalomiel mali6EL, Ho OCTABHB IPEKHER e CKOPOCTb.
Kax M3MEHSIOTCS BO BTOPOM OIIBITE [0 CPABHEHHIO C LIEPBBIM CKOPOCTh IIakb mocie coyaapeHus u
BBIACIMBINCECA B IIPOLIECCE COYAAPEHMs KOIMYECTBO TEIIIOTEI? JINs KaKION BEIMYUHEI OIPENeiHTe
COOTBETCTBYIOIIMH XapakTep u3MeHeHHs. [[u(pEI B 0TBETE MOTYT OBTOPATHCSL.

®U3NYECKUE BEJIMYMHEI X USMEHEHH A
A) CxopocTs mai6 nocie coyaapeHns 1) yBenmuumBaetcs
b) KommmaecTBO TEMIOTEI, BEIAEHBINEECS 2) yMeHbINaeTcs

B IIPOIIECCE COYAAPEHHU 3) He u3MeHseTCa

1 6ann

7. VinealbHbli Ta3 HAXOIUTCS B 3aKPBITOM COCYZIE IIPH HOPMATEHOM aTMOC(hEpPHOM JIaBIICHHH PABHOM
10° Ta. TIpu HemsMeHHOH KOHLIEHTPAllMy MOJIEKYJ CPeIHss KMHETHYeCKas SHEPrus XaoTHUECKOTro
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ICILIOBOTO IBIKCHUS MONEKYN yMeHbimmaeTca Ha 2%. ONpelemHTc KOHEYHOE NABIEHME TIasa,
Bri6epuTe oMH IpaBUITBHEL BapHAHT OTBETA.
1) 200 kITa 2) 102 xITa 3) 98 xIla 4) 50 xIIa

I 6ann

8. B HEKOTOpPOM LMKIMYECKOM IIpOLiEcce pabora, coseprmaemas 3a LUK, B 17/8 pa3 MeHbime MOIYJIst
KOJIMI€CTBa TCIUIOTEI, OTIAHHOTO Ta30M 3a LUK XONOMMIBHAKY. Uemy paser KIIJI Takoro Temmororo
ABUrarelisi? BeiGepuTe OMH NIpaBUIBLHEL BAPHAHT OTBETA.

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

2 banna

9. Ha mHO cocynma, B KOTOPOM HAaXOHJICS CYXOH BO3MyX, HaIHIH HEMHOIO BOJEI, HOCIE Yero
TCPMETHIHO 3aKPBUIA COCYZ KPBINKOX M OCTaBHIM €r0 Ha IPOIOJDKHTENBHOE BpeMs. Haganrurie
TEMIICPaTypbl BO3AyXa W BOAbI OBUIM OXMHAKOBHIMH. COCYH MOXET OGMEHMBATHCS TEIUIOTOH ¢
OKpY2KaloIlle# cpeiod. 13 mpuBeeHHOro HIKe CIIHCKa BEIOEPUTE 06a TIPABHIIBHBIX YTBEPIKICHHUSL.

1. Ecnu TeMmeparypa comep:xuMoro CoCyZia OCTaeTCst HEU3MEHHOM, TO BCS BOJA HCIIAPHTCSL.

2. Ecmu TeMmmeparypa COIepIKHMOro CoCyZla OCTaeTCsi HEM3MEHHOM, TO HCIAPUTCA TOJIBKO 9acTb
BOJIBI.

3. Ecmu TeMmepatypa ComepxKHEMOro coCyma OCTacTCid HEH3MEHHOM, TO IIPH HEKOTOPOM CTpOTO
OIpE/IETICHHOM 06beMe Cocyla B HEM YCTAHOBHTCS OTHOCHTENBHAS BIAKHOCTE BO3[yxa, paBHas
100 %.

4. B ycraHOBMBIIEMCS COCTOSHHH CpeIHss KHHCTHYECKAas DSHEPTrHsA XaOTHYECKOTO TEILIOBOIO
ABUKCHHA MOJIEKYNI BOISHOIO mapa Ooibllie CpefHeld KHHETHYECKOU SHEPTUH Xa0THYECKOI'O
TEIUIOBOTO JIBMKEHHMS MOJIEKYJI a30Ta, BXOJIAIIETO B COCTAB BO3IYXa.

5. B ycraHOBHBIIEMCST COCTOSHHHA MOJIEKYIIBI BOASHOTO I1apa M MOJIEKYNbI KACIOPOa, BXOAAIIETO B
COCTaB BO3Myxa, 00NaalOT OAMHAKOBBHIMH CPENHAMH KHHETHYECKUMHE SHEPIUAMH XaOTHYECKOTO
TEMJIOBOTO JIBHKEHHUS.

2 banna

10. B pesynpraTe HekoTOpOro Iporecca, COBEPINAEMOro ¢ IIOCTOSHHBIM KOJIHYECTBOM ra3a, JaBjeHHe
rasa B COCy/le yBENMIHBACTCA B 3 pasa, a MIOTHOCTh Tasa yBelUdMBaeTca B 2 pasa. Kax B pe3yibTaTe
3TOTO HM3MEHSIOTCS oObeM Ta3a W TeMmmeparypa rasa? JIng Kaxaod BeIHuMHEL OIpeAeuTe
COOTBETCTBYIOIIHH XapakTep u3MeHerus. [IupEI B 0TBETE MOTYT MOBTOPSATHCSL.

OU3SNYECKHUE BEJIMUMHEI X U3SMEHEHUW
A) o6beM rasza 1) yBemuumBaeTcs
B) Temneparypa rasa 2) yMeHbImaeTcs

3) He u3MeHseTCA

1 6ann

11. Jlpa OIMHAKOBEIX MalleHPKMX METALTHYECKHX 3apSIKEHHBIX mapuKka ¢ 3apsagamMu +3g U —q
HAXOJATCS Ha GONBINOM PACCTOSHUHM 7 APYT OT Apyra. VIX COEMMHSIOT TOHKOM IIPOBOJIOKOH, a 3aTeM
IPOBONOKY ybmparoT. Bo CKONBKO pa3 yMeHBINAeTCAd MOXYIb CHI 3JIEKTPOCTAaTHYECKOTO
B3aMMO/IEHCTBHS IapuKoB? BEIGeprTe OIUH IpaBUILHEI BapHAHT OTBETA.

1 2)3 3)4 4)9

1 6ann

12. TIpoTon p BueTen B 3a30p MeXIy MOMEOCAMH MATHHTA CO
CKOPOCTBIO 3 IEePICHAWKYIAPHOHM BEKTOPY HHAYKIHH B
MarHuTHOrO 1moyii (CM. PpHCYHOK, 3HAa4kOM ® [OKa3aHo
HalpaBlIe€HHEe  IBWXKEHHs  IIpoToHa). Kyma  HampaBieHa
OTHOCHMTEJIBHO PUCYHKA JEWCTByIOmas Ha MpOTOH cuia JlopeHIa
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BriGeprte onun npapumbHbL BapHaHT OTBETA.

1) Bpago 4) BaM3

2) BIEBO 5) x HabmopaTemo
3) BBepX 6) oT Habmoxaremns
1 bann

13. TIpu mpoBeneHHH OMBITOB IO H3YH9CHUIO SIIEKTPOMArHUTHOH HHIYKIMHM H3MEPSIOT M3MEHEHHEe

MArHUTHOIO MO0ToKa A, NPOHU3BIBAIOLIETO 3aMKHYTEIH IIPOBOJIOYHBIM KOHTYp, M 3apsan Ag,

IIPOTEKIIMH B PE3yNbTaTe STOrO MO KOHTYPY. Pe3ynbTaTs! 5THX ONEITOB IpHBEMEHE! B Tabmue. Yemy
ABHO COIPOTHBIICHHE KOHTYpa?

A®B6 [0,01(0,02|0,03|0,04

AgvKx(5 |10 |15 |20

Bribepute onun npapuisHEL BapHaHT OTBETA.
1)2 Om 2) 0,05 Om 3) 0,27 Om 4) 50 MOm

2 banna
14. Merammuueckoe TEJIO, MPOJOIBbHOE CEYEHHE KOTOPOro ITOKAa3aHO Ha
PHCYHKE,  IOMECTHIH B  OJHOPOIHOE SIEKTPOCTATHYECKOE  ITOJIE

HaMpsHKEHHOCTHIO E.
W3 npuBenennoro Hmxe crmcka BHIOCDUTE 06a TpPABHIBHEIX yTBepxIeHHs, BY
OMHUCRIBAIOIMKE PE3YIIBTATHl BO3AEHCTBHS STOTO MO HA METATHYCCKOE TEIO.
1) Hanpsx&HHOCTS nmekTpraeckoro moms B Touxe D He PaBHa HyITIO.

2) Ilotenmman B Touke A MEHBIIE, 9eM B TOuKe D.

3) KornenTpanms cBo6oaubx 3JIEKTPOHOB B TOYKE A HAUMEHbINAs

4) B6imsu Touku C HEAYIUPYeTCs MOTOKHTEEHEL 3aps.

5) B6immsu B HHIynmpyeTCcs OTpHIATENBHBI 3apsi.

try |

gl

2 banna

1S. Ha pucynke mokasaHa mems mocTOSHHOTO TOKa, CozepKalmas

ucrounvk Toka ¢ 3/IC € m Tpu pesucropa: Ri, R» u R;. Kax &
H3MCHATCA CHJIa TOKA Yepe3 PesuCTop Ri M CyMMapHas TemnaoBas sl Ml
MOIIHOCTD, BBEINENsAEMasd BO BHEIMHEM LENW, ecid Kimoud K L ’ R,

Pa3OMKHYTh? BHYTPEHHHM CONPOTHBICHHEM HCTOYHHKA TOKA [ , ,
IIpeHeOpeYs. Jst Kaxaou BEIIMYUHBI OIIpelienTe F b

COOTBETCTBYIOIIUH XapakTep u3MeHenus. LIudprl B oTBeTe MOTYT R, |
IIOBTOPSITHCS. B L

OU3SNYECKHE BEJIMYUHEI X USMEHEHU S
A) cuna Toka yepes pesucrop R; 1) yBennumBaercs
b) cymmapmas  Temmomas MOIIHOCTE, 2) YMEHBIIAETCS
BBIJICIIIEMasl BO BHEIHEN IIeMH 3) He u3MeHseTCs

1 6ann

16. Ilpu 6oMbGapaupoBKe U30TOMA 6opa 2B meitrponamu 06pasyroTcs 0-4acTUIa H AIpo JIATHL. Yemy
PaBHO 9HCIIO MPOTOHOB (Np) M uwmCIO HeiitpoHoB (Nn) B cocTaBe siipa obpasyromerocs 31eMeHTa?
BriGepuTe ofuH npaBUTBHELM BapHaHT OTBETA.

I)Np=4,N,=3 2)Np=7,Noa=3
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3) N, =3, N, =4 4 Ny=3,Na=7

2 6anna
17. IHTEHCHBHOCTH MOHOXPOMATHYECKOr0 CBETOBOTO IYYKA TTABHO VMEHRITAIOT, HE MEHSS UACTOTLI
ceTa. Kak M3MEHSIOTCS IpH 5TOM SHEPrHs W HMIYJIEC KAKIOro (POTOHA B CBETOBOM nyuke? Jlmsa

KaXXJIOH BENMYIUHEI ONPEJIEATE COOTBETCTBYIOIIMH XapakTep W3MeHeHus. [[adpel B OTBETE MOTYT
ITOBTOPSATHCS.

OUNYECKUE BEJIMYMHEBI X USMEHEHH A
A) Dneprus hortona 1) yBenuumBaeTcs
b) Umnynsc dhotona 2) yMeHbIIaeTcst

3) He u3MeHseTC s
2 banna
18. Brifepute 06a BEpHBIX yTBEPIKICHAS O HUIUYECKUX SABIECHHAX, BETAIHNHAX H 3aKOHOMEPHOCTSIX.
1) ITox Bomo¥i MeHbIIEE TaBiIeHHE TIEpeaaéTcsa BHU3, a 6oNbIIee — BBEPX.
2) TemmepaTypa KHIIEHHs >XHUIKOCTH €CTh XapaKTEPUCTHKA TOIBLKO >XHAKOCTH, He H3MeHseMas
HUKaKHM CIIOCOOOM.
3) Cuna Jlopennma He HOeHCTByeT Ha 3apsDKCHHBIC YACTHIEI, BJIETAIOINME IIapALIEILHO JIAHHIM
HHIYKIWYA OJHOPOZHOTO MarHUTHOTO TIOJISL.
4) Mudpaknms paguoBOIH HUKOTIA He HAabII0AaIach BCIEACTBHAE HX GOIBIION JIIMHEI BOIHEL.
5) KpuTuueckas Macca BellecTBa — MEUHMMAJbHAS Macca PaJUOaKTHBHOIO BEINECTBA, HEOOXOmMMas
JUL Hadajla CaMOIIOIIEPIKUBAOIIEHCS IIETHON PeaKIuy ICICHHS.

I 6ann

19. Ilpu pasnUYHBIX M3MEPEHHSX YacTO HCHONB3yeTCs HpHOOP, e B T
KOTOpBIA HasbiBaeTCs OamMCTHYeCKMM rambBaHoMeTpoM. Ilpm = & @ |
GBICTPOM MPOTEKAHMH SIIEKTPHIECKOTO 3aps/ia depes oToT mpubop | I~ & B ¢
MaKCHMAaJIbHOE OTKJIIOHEHHE €T0 CTPENIKH OT HYJIEBOTO IIOJIOKEHUS e
IIPONOPIMOHANBHO IIPOTEKIIEMY 3apsy. ] /
Ha pucynke nmokaszana mkana 6aUIMCTHIECKOTO ralbBaHOMETpa B 77,
MOMEHT, KOIZa OTKIIOHEHHE CTPENKH OT HYJIEBOTO IIOJIOXKEHHS
MakCHUMalbHO. 3Has, 9T0 KO3(pOHUIKUEHT NPONOPIUOHATHHOCTH
JUTSL 3TOTO TaibBaHOMeTpa paseH 2- 10~ Ki/B, ompesemiTe Moy b
3apsfia, IPOTEKImero dYepe3 HpuOop. [IOTrpermmHOCTh NMPSMOTO W3MEpPEHUs IPH IOMOINW ITaHHOI'O
OaNIMCTHYECKOTO TalbBaHOMETpa COCTAaBISET IOJOBHHY IIEHBI €ro JelieHHs. Bribepure onuH
MpaBUIBHBIA BapUaHT OTBETA.

-
"

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

20. JIpa mapuka BUCAT, COIIPUKACasiCh, HA BEPTUKAIBHBIX HUTAX (CM. PUCYHOK). ¢
JleBbIii mMapuK OTKIOHSMIOT Ha yroa 90° u OTIyCKalOT ¢ Ha4aTbHOM CKOPOCTHIO,

o M
paBHOU HYIIIO. Kaxum JOJDKHO OBITh OTHOIIEHHE Macc IapuKoOB ;, qT00BI B

pesynbpTaTre UX abCONIOTHO HEYNPYTOro yaapa MOJIOBHHA KWHETHYECKOM SHEPTHH,

KOTOpOH oOjafai JeBbIM IMApHK HEMOCPEACTBEHHO IIEpel YAapoM, Iepelmia B
temwno? Cumrath g=10M/c>. OTBeT OKpyIIMTE IO MJECATHIX. B KadecTBe mM
pa3sfeuTeNbHOIO 3HaKa HCIONb3yHTe 3anaryio (Hampumep: 1,5). EnuHuib usMepenus GuU3HIECKAX
BEIMYWH B OTBETE MUCATh HE HYXKHO.

3 6anna
21. B crakan xajgopumeTtpa, comepxammii 351 © BOIBI, OI[yCTHIA KYCOK JIbJa MAacCOi 71, UMEBIIHHA
temneparypy 0 °C. HauanbHas Temmeparypa kamopuMmeTrpa U Boasl 45 °C. B MOMEHT BpeMeHH, KOoraa

13



HaCTyIUJIO TEMJIOBOE PAaBHOBECHE, TEMIIEPATypa BOIEI M KanopuMmeTpa ctana paBHOH 5 °C. Uemy
paBHa Macca m? Temno&MKOCTEI0 KalopuMeTpa npeHeOpeyYs. YIenbHas TemI08MKOCTb BOIbI paBHa
4200 JIx/(xr*K), ynenpHas TemIo8MKOCTb mpaa — 2100 Ix/(xrK), yaensHas TemioTa miaBieHus IbIa
—3,3:10° T/kr. OtBert BRIpasuTe B rpaMMax, OKPYTJIUB [0 LEIOTO.

3 banna

22. Kongencarop C; =1 mMx® 3apsDKEH 10 HalpsOKeHUS K

U=300B u BKIOYEH B MOCIICIOBATENBHYIO IENb U3 e
pesucropa  R=3000M, He3apsKEHHOTO KOHJIeHCaTopa (7| e
C2=2Mk® wu pasoMkHyTOro Kmoua K (cM. puc.). Kakoe ——— —
KOJIMYCCTBO TEINIOTHI BBIACTUTCS B IENM IOCTE 3aMbIKaHUS | 1
Kio4a, MOKa TOK B IeNH He mpekpaturca? OTBer maiite B L e
MHUJUTHIDKOYIIAX, OKPYTJIHUB 1O LENIbIX. EIWHWILI H3MEpPEHUS ) R
(U3MYECKUX BEIMYMH B OTBETE 3aIMCHIBATE HE HYXXHO.

3 banna
23. Ha mnpoBomsmmx penscax, IIPOJIOXKEHHBIX 1O HAKJIOHHOMN

IJIOCKOCTH, B OJHOPOJHOM BEpPTHKAILHOM MATHHTHOM IOje B
HaXONUTCA TOPU3OHTANBHBIA MPSMOM IPOBOAHHK MPSIMOYTOIHHOTO
cegenus Maccor m =20r. IIIOCKOCTh HakKIOHEHA K TOPHU30HTY IO
yriaom o = 30°. PaccTosHue Mexy penscamu L = 40 cm. Korma PENBCHI
TIONIKIHOYCHbl K HCTOYHHKY TOKa, IO IPOBOJHUKY IIPOTEKAeT
HOCTOAHHBIE TOK /=11 A. Ilpu sTOM mpoOBOAHHUK [IOCTyHaTeILHO
ABMXXCTCS BBEPX IO pEIbCaM DPaBHOMEPHO H  IIPSMOIHHEHHO.
Kos¢¢uuument Tpenns Mex Iy IpOBOTHEKOM H pelbcamMu p=0,2. Yemy

PaBEH MOZYIb MHAYKIMHA MATHUTHOTO Tofds B? Orger BBIDa3UTH B
TeCllaX, OKpYIIHMB JO COTHIX. B KkauecTBe pasmeldTensHOrO 3HaKa
HCTIONB3yHTe 3amaryro (Hampumep: 4,45). Emuuumsr H3MEpEHUs
(hu3HIECKUX BEMYMH B OTBETE MHCATH He HYXHO

3 6anna

24. TInockas MOHOXpOMaTHYeCKasi CBETOBAs BOJHA C YaCTOTOM 8,0-10' I'y mamaer mo HOpMaJli Ha
IA(QPaKIHOHHYIO PEIIETKY. IlapannensHo peméTke mo3amu Hed pasMelneHa cobuparomas auH3a C
dokycrbeM paccrosHmem 21 cM. Jludpaxumonnas KapTHHa HaOMIOfaeTcs Ha 5KpaHe B 3aiHel
(okanpHO# mIocKoCcTH MMH3EL Paccrosnue MEXTy €€ ITTaBHEIMH MAKCHMyMaMH 1-ro # 2-To HOPSIKOB
paeHo 18 mM. Haiinute nepuon pemétku. CumTaTh JIs MalbIx yrioB (¢ << 1 B pagmanax) tge=sin
©=~¢. OTBeT BBIPa3WTE B MUKPOMETpax (MKM), OKPYIJIHB 0 JecAThIX. B KauecTre Pa3IeNUTEILHOTO
3HAKa UCTIOJB3YHTE 3aMATyIo (HampuMmep: 4,45). EquHUIE H3MepeHus (GU3MYIEeCKUX BEIMYMH B OTBETE
IIHCATh HE HYXKHO.

3 banna

25. DOTO3IEKTPOHEI, BBIOHTHIE MOHOXPOMAaTHYECKAM CBETOM H3 MeTalla ¢ paboTod BBIXOmA
Apex = 1,89 3B, momagmaror B omHOpOmHOE SJIEKTPUYECKOE IOJIE€ C Hanpsok€HHOCTBIO E = 100 B/wm.
Kakosa wacrora cBeta v, eciu JIMHA TOPMOZHOTO IyTH Y GOTOSMEKTPOHOB, Ubsi HAYATLHAS CKOPOCTh
MaKCHMalbHa W HalpaBleHa BHOIb JMHHN HANPDKSHHOCTH TOdd E cOCTaBiseT d = 8,7 Mmm?
Ilocrosmmyio ITnanka mpumute pasmo# 6,6-107* Ilk-c, 3apsx smektpoma — 1,6-10"° K. Ortger
IPUBEUTE B repiax, yMHOXHB Ha 107 i oxpyrmue mo mecarsx. B xadecTse Pa3IEIUTENLHOTO 3HaKa
HCIONB3YHTE 3amATyro (Hampumep: 4,45). Emunumsr U3MEpEHHs (U3MYECKUX BEIMYMH B OTBETE
MHCATh HE HYXHO.
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10.

Paznmen IV. Cincok aureparypsr
I'enpenmteiin JI.3., BynatoBa A.A., Kopaumses U.H., Komxkuna A.B.; mon penakiuel Opiosa
B.A. ®usuka 7,89 xi1, 000 «BHHOM. JlaGopatopust 3Hammity; AO «M3marenscrBo
ITpocBemenuey.
Ileppmmxur AB. Owusuka 7,89 x1, OGmectBo ¢ OTPaHHYEHHOX OTBETCTBEHHOCTBIO
"UznmaTenscTBO DK3aMen".
ITypemmesa H.C., Baxeesckas H.E., Yapyrua B.M. ®wusuka 7,8,9 xi1, 000 «IPO®A»; AO
«HW3narenscTBo IIpocBemenuey.
Kabapaua O.®., ®usuka 7,8,9 ki, AxnmonepHoe 061mecTBo «M30aTeIsCTBO «I[IpocBemenue.
lenpenmreiin JI.D., BymatoBa A.A., Kopuunmees N.H., Komkuna A.B., ®usmka 10, 11 KII,
AxumonepHoe o6mectBo "Usnarensctso "TIpoceemenue”.
Kacesanos B.A., ®m3uka 10, 11 ki1, AkimoHepHOe 06mecTBo "M31aTeIbCTBO "IIpocBermnenwue".
Msxumes I, Byxosues B.B., Corckuit H.H. o penaxuueit ITapdentheBoit H.A., ®u3uka 10
KII, AKITMOHEpHOE 001mecTBO "U3maTeascTBO "IIpocBemenue".
Msixumes I'.J1., Byxosues B.B., Yapyrun B.M. mo penaxuumeii ITapdentoeroit H.A., ®usuka 11
KJI, AKioHepHoe 00mmecTBo "U3naTenscTBo "TIpocBemenue".
Ilypemmesa H.C., Baxeesckas H.E., Hcaep JI.A.; mox penakumeii [Typemmeoit H.C., ®usuka 10
KII, AKIMOHepHOe o6mmecTBo "U3marenscTso "TIpocBemenue".
IIypemnesa H.C., Baxeesckas H.E., Ucaes JI.A., Yapyrua B.M., @uzuka 11 ki, Ax1nmonepHoOe
obmectBo "U3parensctro "TIpoceemenue".
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