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[Iporpamma coctaBjieHa Ha OCHOBE TpeOOBaHWI K YPOBHIO MOJITOTOBKH aOWUTYpPHEHTOB,
MMEIOIIHX cpeaHee (MmoTHoe) obiiee oOpa3oBaHueE.

[TporpaMmMa BCTYHNUTENHLHOTO UCTIBITAHUS, TPOBOAUMBIM BY30M caMOCTOSTENBHO - TECTa
no ¢usuke Ha 2018 rox pazpaborana 11 mpueMa Ha 00ydeHHE 10 ITporpaMMaM OakajaBpuara u
porpaMMam TMOJrOTOBKY CHEIHAIMCTA CISAYIONINX KaTerOPUi rpaskaH:

- JIMIIa C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI, ICTH-UHBAIUIbI, THBAIUIBI;

- HHOCTPaHHBIC TPaXIaHE;

- JIMIA, TPOIICIIINE TOCYJapCTBEHHYI0 HMTOTOBYIO aTTECTALMIO 10 00pa3oBaTEIbHBIM
nmporpaMmam cpemHero oomiero oopasoanust He B popme EI'D (B TOM umcie B MHOCTPAHHBIX
00pa3oBaTeNbHBIX OPTaHU3aIMsIX) B TeUeHUE | roja J0 AHs 3aBEpUICHUS MPHEMa JOKYMEHTOB U
BCTYMHUTEIBHBIX UCIIBITAHUHI BKIFOUUTEIHHO;

- JMIIa, UMEIoIIe MPOPECCHOHATLHOE 00pa30BaHHCE;
Ha CJIEYIOIME HAMIPaBJICHUS MOATOTOBKU (CMEHUATLHOCTH)

Kon |KBanuduka| Hanpap/jieHue moAroroBKu (CenuaJIbHOCThb) dopma
U 00y4eHus (CpoK
(cTenennb) 00yueHust)
13.03.02 | bakanmaBp |DneKTpOIHEPreTUKa U MEKTPOTEXHHUKA Ounas (4 rona)
[Tpodwis: 3aounas (5 ner)
- DnekmpocHaboicerue
bakanaBp |Hedterazosoe neno Ounas (4 roga)
[Ipodunu: 3aounas (5 ner)
21.03.01. - Oxkenayamayus u obcnysrcusanue 006vekmos 000bIYU

2asd, 2a30KOHOeHCama u NOO3eMHbIX XPAHUTULY
- Oxennyamayus u obcnyscusanue 06veKkmos 000vIuU

Hegpmu
Cnennanuct [['opHoe nemno Ounas (5,51er)
Chenuanusaiyu. 3aouHas (6,5 ner)

- I'opubie mawunsvl u 060pydosanue

-Obozauerue nonesHbixX UCKONAemblx

- [loosemnas pazpabomra pyousix Mecmopo’cOeHuUll
- Dnexmpugurayus u asmomamusayus 20pHo20
npou3e00cmaa

21.05.04.

ean n 3aga4u AMCHMIIMHBI
Lenpto u3ydeHUs: MUCHUIUTMHBI “Du3HKa” SBISETCS TMOTYyYEHHUE OCHOBOMOJATAOIIUNX
MpeJCTaBlIeHu 0 (QyHIaMEHTATbHOM CTPOCHHH MaTepuu M (PU3MUECKUX MPUHIUMNAX, JIeHKAIIUX
B OCHOBE COBPEMEHHON E€CTECTBEHHOHAy4YHOM KapTUHbI MHpa. JlaHHAs AMCIUIUIMHA JTOJIKHA
croco6cTBoBaTh  (OPMUPOBAHHMIO Y  QIPEcCaToB  COBPEMEHHOTO  €CTECTBEHHOHAYYHOTO
MHPOBO33PEHHUS, PA3BUTHIO HAYYHOT'O MBIIUICHUS W PACIIMPEHUI0O MX HAYYHO-TEXHUYECKOTO
Kpyrosopa.
['maBHOI 3a/aueit U3yueHus SBISAETCS OBJIAICHUE OCHOBHBIMU (DPM3HMUECKUMU TTOHSATUSIMHU
U 3aKOHaMH, JEHCTBYIOLIMMHU B IPHUPOJE, MOJYYEHUE MPEACTABICHUM O MOJENSIX M METOJAax
HICCIIENOBAHUMN.
B sk3ameHannoHHON PaboTe KOHTPOIHUPYIOTCS SJIEMEHTHI COACPKAHUS U3 CIESIYIOIINX
paznesnoB Kypca (pu3uku.
1. Mexanuka (KWHEMaTHKa, JAMHAMUKA, CTATHUKA, 3aKOHBI COXPAHEHUS B MEXaHUKeE,
MEXaHWYECKHE KOJIeOaHUsI U BOJIHBI).
2. MonexynspHas pusuka (MOJIEKyIIPHO-KHHETUYECKAsI TEOPHS], TEPMOTUHAMUKA).
3. DmekrpommHamuka W ocHOBEI CTO (9nekTpudyeckoe TOJe, IOCTOSHHBIH TOK,
MarHUTHOE TOJI€, AJEKTPOMArHUTHAs WHAYKIHUSA, DJIEKTPOMArHUTHBIC KojieOaHus U
BOJIHBI, onTHKa, OCHOBBI CTO).
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4. KsanroBas ¢usmka (KOpHMyCKYISIpHO-BOJHOBOM nyanus3M, (u3Mka aTtoma, (u3MKa
aATOMHOTO S7pa).
CnHcoK peKoMeH1yeMOoii TUTepPaTypshl
1. O®usuka. [logroroBka k EI'D. Berynurtensubie ucnbitanus / O.D. Kabapaun, C.U.
Ka6apmuna, B.A. Opnos, O.U. I'pomuesa, C.b. bo6ommua. — M.: M3aarenscTBO «DK3aMeH»,
2011. - 477.

2. ®dusnka: Bce TeMsl g moarorskd Kk EI'D / banssa O.I1. — M.: U3maTteascTBO «DKCMOY,
2011.

3. Jlemonctpannonnbie Bapuantbl EI'D: http://fipi.ru/oge-i-gve-9/demoversii-specifikacii-
kodifikatory

4. Crenudukanuy KOHTPOIBHO U3MEPHUTEIbHBIX MaTepraioB EI'D no ¢usuke:

5. Konudukarop KOHTpOJIBHO U3MEpUTEIbHBIX MaTepuaioB EI'D no ¢usuke:

OO01ue M0JIOKEHHS MO CO/IePKAHNI0 TECTOBBIX MATEPHAJIOB /ISl BCTYNUTEIbHOI0
HCIBITAHUS N0 Pu3nKe

B sk3ameHanmoHHO#l paboTe MpelCTaBiICHbl 3aJaHUsl PAa3HBIX YPOBHEHM CIOKHOCTH:
0a30BOro, MOBBILIEHHOI'O U BBICOKOTO.

3amanusi 0a30BOr0 ypOBHS BKIJIIOUEHBI B yacTh 1 pabotsl (19 3amanuii, u3 KOTOpHIX 9
3a/laHuil ¢ BBIOOPOM U 3alMChI0 HOMEpa IpaBwibHOro orBera M 10 3amaHuil ¢ KpaTKUM
OTBETOM). DTO MHPOCThIE 3aJlaHusl, MPOBEPSIONINE YCBOCHHWE Hambosee BaKHBIX (PUIUUECKHUX
MMOHSATHUM, MOJICIICH, SIBIICHUI 1 3aKOHOB.

3amaHusl MOBBIIIEHHOTO YPOBHS pacIpelielieHbl MEeXAy IMepBOM M BTOPOM dYacTAMU
HK3aMEHAIMOHHON paloTHI: 5 3aJaHUN C KPaTKUM OTBETOM B 4YacTd 1, 3 3amaHus C KpPaTKUM
OTBETOM W 1 3ajaHue C pa3BEpPHYTHIM OTBETOM B 4acTh 2. DTU 3a/laHus HampaBlieHbl Ha
MPOBEPKY YMEHHS UCIOJIb30BaTh MOHATHS W 3aKOHbI (DU3MKK U1 aHaiW3a pa3iIMdHbIX
IIPOLIECCOB U SIBJICHUH, a TaKKe YMEHMsI pellaTh 3aJaud Ha IPUMEHEHHUE OJJHOT0-/IByX 3aKOHOB
(popmyn) mo kakoi-1ubO U3 TeM MIKOJIBLHOTO Kypca (PU3UKH.

4 3agaHus 4acTH 2 SBJIAIOTCS 33JaHUSIMU BBICOKOTO YPOBHSI CIIOKHOCTH M IPOBEPSIOT
YMEHHE HCIOIb30BaTh 3aKOHBI U TEOpPHUH (U3UKH B HM3MEHEHHOW HIIM HOBOM CHTYallWU.
Boinonnenue Takux 3amaHuil TpeOyeT NpPUMEHEHHs 3HAHUU cpa3y U3 JBYXTpPeEX pas3zesioB
(bu3MKH, T. €. BEICOKOTO YPOBHSI MOJATOTOBKU. BKITIOUeHHe B 4acTh 2 pabOThI CIOXKHBIX 3a/1aHU
pa3HOM TPYAHOCTH TMO3BOJISIET JuU(PEpeHIpoBaTh yUYalIUXCs TpU OTOOpE B BY3BI C
pa3IMYHBIME TPEOOBAaHUSIMU K YPOBHIO MOATrOTOBKM. Ha ocHOBe OaiioB, BBHICTaBIEHHBIX 3a
BBITNIOJTHEHHE BCEX 3aJaHui paboThl, MOJICUUTHIBAETCS yncio 6amioB o 100-0amibHOM 1IKae.

Bpemsi BbInoiHeHHs padoThI

[TpumepHOE BpeMs Ha BBINIOJIHEHUE 3aJJaHUI pa3IMyYHbIX YacTel padoThl COCTABIISET:

1) Ans KaKA0ro 3a/laHus C BBIOOPOM OTBETa — 2—5 MUHYT;

2) sl KaKJ0TO 33aHus C KPAaTKUM OTBETOM — 3—5 MHUHYT;

Ha BeimonHeHue Bcell 3K3aMEHAIMOHHOW pPa0OThI C Y4YeTOM 3arofIHEHUs ONaHKOB U
IIPOBEPKHU pabOTHI IK3aMEHYEeMbIM OTBOIUTCS 3 yaca 55 MuHyT (235 Munyt). PaboTa cocrout u3
2 YacTel, BKIIIOYAIomMX B ce0s 32 3amaHusl.

JlonoIHUTeIbHBIE MATepHaJIbl U 000py10BaHuUe

Hcnonb3yeTcss HENpPOrpaMMHUPYEMBIM  KalbKYJIATOPC  BO3MOKHOCTBIO — BBIYMCIICHHS
TPUTOHOMETPUUECKUX (PYHKIHH (cos, sin, tg) WINHENKa.



JleMOHCTPAUMOHHBIH BAPUAHT
no ®PU3UKE
HNHCTPYKIIMSA 110 BHINOJHEHUIO PadoThI

JIsl BBIMOJTHEHUS SK3aMEHAIIMOHHON Pa0OThI MO (U3UKE OTBOAMTCS 3 4aca 55 MUHYT
(235 munyT). PaboTa cocTouT U3 2 yacTel, BKIOUarOmuX B ce0s 32 3a1aHus.

OtBetnl k 3amanusm 1, 2, 8, 9, 13, 14, 19, 20 u 23 3anuceiBatoTcs MO MPUBEAEHHOMY
HIDKE o0pasiy B BUJIE OJTHOH 1 dpe1
, KOTOpasi COOTBETCTBYET HOMEPY MPABUIBLHOTO OTBETA. ITy MU(PY 3alUIINTE B TIOJE OTBETA B
TeKcTe paboTHI, a 3aTeM MepeHecuTe B OJ1aHK OTBETOB Nel

Yy 2 4

Ortser:

B 3amanusax 3-5, 10, 15, 16, 21, 25-27 orBeToM ABISETCS IE€JIO€ YUCIO WIM KOHEYHAs
JeCATHYHAs Apo0b. UKMCII0 3amMIIUTe B 1MOJIE OTBETa B TEKCTE paOOThI, a 3aTeM IEPEHECUTE 110
npUBEIEHHOMY HIDKe 00pasiy B Oiank oTBeTa Nel. Enuauiibl uamMeperus GU3NIeCKUX BEITUIHH
MUCaTh HE HYXKHO.

75 CM. 3;?5

OrtBer:

OtBeroM k 3amanusm 6, 7, 11, 12, 17, 18, 22 u 24 aBisercs mocaeaoBaTeIbHOCTh JBYX
uu¢p. OTBET 3anuIIKTE B MOJIE OTBETA B TEKCTE paOOTHI, a 3aT€M MEPEHECUTE MO MPUBEAEHHOMY
HIKe 00pasity 6e3 mpoOesioB, 3aMAThIX U JPYTHX JTOTOJHUTEILHBIX CHMBOJIOB B OJJAHK OTBETOB
Nel.

Alb

41 741

Ortser:

OtBer k 3amanumsiM 28-32 BKIOYaeT B ceOs MOApOOHOE OINMKMCAHWE BCETO XOja
BBITIOJTHEHUS 3a7aHusl. B Ganke oTBeTOB Ne2 yka)KuTe HOMEp 3a/laHus U 3aMUIIUTE €ro MOJHOEe
pelIeHue.

HpI/I BBIYUCJIICHUAX PA3PCIIACTCA NUCII0JIb30BATh HerOI‘paMMI/IpyeMHﬁ KaJIBKYJIATOP.

Bce Onankum EI'D 3anmonustorcs sipkuMu  4€pHbIMM  4epHMIamu. Jlomyckaercs
UCIIOJIB30BAaTh I'eJIEBOU, KAIWIIIAPHOU WU NIEPHEBOM PYYEK.

HpI/I BBITIOJTHEHUHN SajlaHI/Iﬁ MOKHO IIOJIb30BATBCA YCPHOBHUKOM. 3amnucu B YCPHOBUKE HEC
YUUTBIBAIOTCA IPpHU OLICHUBAHHUN pa6OTBI.

EaJ'IJ'IBI, IMMOJIYYCHHBIC Bamu 3a BBINOJHEHHBIE 3aaHus1, CYMMHUDPYIOTCA. HOCTapaﬁTeCL
BBIIIOJHUTH KaK MOXXHO OOJIbIIIe 3aJlaHui U Ha6paTB HanOOJIbIIIee KOJIMYECTBO OAILIIOB.

Kenaem ycnexa!

Hixe MNPUBCACHBI CHPABOYHBIC JaHHBIC, KOTOPBIC MOTYT HOHaI[O6I/ITLC$I Bam nmpu
BBITTIOJTHCHHUH pa6OTLI.



JlecsiTHuHbIE

HawnmenoBanue OGOBH&‘IEHHC MHO)KI/ITe.TII) HaI/IMeHOBaHKe 0603Ha‘leHI/Ie MHOXHUTEID
T'ura T 10° Canru c 1072
Mera M 10° Munnn M 10°
Kuio K 10° Mukpo MK 10°
T'ekTo T 10° Hano H 10°
Jleun b 107 ITuko o 1072

Koncmanmur

Yucno w n=3,14

_ 2

YckopeHnue cBOOOTHOTO MaeHUs Ha 3emiie 0=10 m/c

YHI/IBepC&HBHaﬂ ra3oBas IIOCTOAHHaAasA

FpaBI/ITaHI/IOHHaH IIOCTOsIHHA

Ilocrossanas bonpiimana

ITocrossuHass ABorazapo

CkopocTb cBeTa B BaKyyMme

R=8,31 I»/(momnb-K)
G=6,7-10""H-m%/xr?
k=1,38-10"® /K
Na=6" 10% mompt

c=3-10® m/c

Koaddunment nponopuronanbHOCTH B 3akoHe Kyrnona

Mopaynb 3apsaa 3IeKTpOoHa

ITocrossaHas Iimanka

Coomnowenue medxncoy paiuuHviMu eOUHUUAMU

Temneparypa

ATOMHAasT eTMHHUIIA MACCHI

k =

1 aromHas €AnHUIIa MaCChl SKBHBAJICHTA

1 51EeKTPOHBOJIBT
Macca wacmuy
DneKkTpoHa
IIporona
Heittpona

ITnomnocmo

1
4TTE

_9.10%9H .M
=9-10°H -
e=1,6:-10°Kn

h=6,6-10"* k"¢

0 K=-273°C

1 a.e.m.=1,66-102"kr
931,5 MaB
15B=1,6-10""° Jix

9,110 kr=5,5-10* a.e.m.

1,673-10%" kr = 1,007 a.e.m.

1,675-10" kr = 1,008 a.e.m.

13600 xr/m°

Bojabr
Kepocuna

Kemnesza

1000 kr/nm®
800 xr/m°
7800 kr/m°

Yoenvnas mennoémrkocmo

Prytun
ITonconneunoro macmia
JlpeBecunsl (cocHA)

AIOMUHAA

900 kr/m’
400 xr/m°
2700 kr/v®



Bonst 4,2:10° Jx/(xr-K)  Amomunus 900 Ix/(kxr-K)

JIsna 2,1-10° JIx/(xr'K)  Menn 380 JIx/(kr-K)
Kenesa 460 JIx/(xr-K) Uyryna 500 JIx/(xr-K)
CauHIa 130 Ix/(xr-K)

Yoenvnaa mennoma

[TapooOpazoBanus BOIbI 2,3-10° JDx/xr
[LmaBnenus cBUHIA 2,5 10* JIx/KT
IImaBnenuda apaa 3,3 10° JIx/KT

Hopmanwvnsie ycnosusa: naBneHue — 10° Ia, temmneparypa - 0°C

Monapnasa macca

A3zorta 28107 kr/monb lenmus 4-10°° kr/moub
Aprona 40-10" kr/mob Kucnopoga  32-10°° kr/mous
Bonopona 2-10°2 kr/monb JIutusg 6-102 kr/monb
Boznyxa 29-10°2 kr/monb Heona 20-10°2 kr/monb

Bonsr 18-107 kr/monb Vriekucioro raza  44-107° kr/mons



Yacts 1

Omeemamu kK 3adanuam 1-24 aenawmca wuugpvl, uucio unu
nocnedosamenbHoCmsy yu@gp. 3anuwiume omeem 6 noje omeema 6
mexcme padomowl, a 3amem nepenecume ¢ b/IAHK OTBETOB MNel
cnpaea oOm HoOMEpPA COOMEEmMCmEyuLezo 3a0anus, HAYUHAA C
nepeoui kKnemouku. Kayxcovi cumeon nuwiume 6 omoenvHoU
K/lemoyuke 8 COOmMEemcmeuu npueeOéHHbIMU 8 OlaHKe 00paszuamu.
Eounuuywl usmepenusn guzuueckux ¢euyuun RUCAmy He HYHCHO.

1. Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH MPOEKIIMH CKOPOCTHU TeJa Uy OT BPEMEHHU.
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Kakoli u3 yka3aHHBIX HIDKE IPaUKOB COBIAMACT ¢ TPAUKOM 3aBUCHMOCTH OT BPEMCHH
MPOEKIIMU YCKOPEHHUS 3TOr0 TeJla a, B MHTEepBajie BpeMeHu oT 6 ¢ 10 10 c?
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OT1BeT:

2. Ha pucynke mokaszaHbl CHIIBI, NEHCTBYIOIIME Ha MaTepHalbHyl0 Touky. Ompenenute
MOJYJIb PABHOJICUCTBYIOIICH CHIIBI (B 3aJJaHHOM MacIiiTabe).

A

!




1) 6H
2) 13 H
3) 245 H
4) 32 H

OteeT:

3. K mnpyxwHe mKOJIBHOTO IWHaMOMeTpa mojBemieH rpy3 maccor 0,1 xr. Ilpm stom
NpyXUHA yUIMHWIACE Ha 2,5 cM. Omnpenenure yUIMHCHHUE TPYKUHBI MPU 100aBICHUN
e aByx rpysos mno 0,1 kr.

Orser: CM.

4. Ha HenoaBW>XHBIA OWIIBSIPJIHBIN IIap HAJIETE APYrou Takoi xe map. HamereBmuii map
uMen a0 yaapa umiynbe p=0,5 kr-M/c. [locne ynapa mapsl pazierenuch noa yriom 90°
TaK, 9TO UMITYJIbC OJTHOTO U3 HUX p1=0,4 Kr-M/c (cM. puCyHOK). KakoB UMITyJIbC IPYTOTO
miapa rnocjie coyaapeHus?

Ortser: KI*M/C.

5. Yuurenb NpoJeMOHCTPUPOBAI OIBIT [0 PACIPOCTPAHEHHIO BOJIHBI IO JJIMHHOMY LIHYPY.
B HexoTopblii MOMEHT BpeMeHM (opMa IIHypa OKazajachb TakOM, Kak ITOKa3aHO Ha
pucyHke. CKOpOCTh pacnpocTpaHeHus KojeOaHuil 1Mo mHypy paBHa 2 m/c. Onpenenute
4acTOTY KoJeOaHmil.

Otser: I

6. I[apuk, OpomIEHHBII TOPH3OHTAIBEHO C BBICOTHI H ¢ HAYaJIbHOW CKOPOCTHIO Vo, 32 BpeMs t
npoJsieTell B TOPU3OHTAIBHOM HampaBleHMM paccTtosHue L (cm. pucyHok). Yro
IIPOM30MAET C BPEMEHEM MOJETA U JAIBHOCTBIO MOJIETA, €CIM Ha 3TOM KE yCTaHOBKE
YMEHBIINTh Ha4yaJlbHYK0 CKOpPOCTh miapuka B 2 pasza? CoONpOTHUBIEHHEM BO31yXa
npeHeOpeub. [l Kax7aoW BETWYUHBI ONpPENENTUTE COOTBETCTBYIOIIMNA XapakTep e€
U3MCHEHUS:

1) VBemuuurcs
2) YMeHbIIUTCS
3) He usmenurcs



3anummuTe B TaOIUIy BEIOpaHHBIE ITUGPHI I KXKI0W Guznueckoi BenuuuHbl. [{udpsl B oTBETE
MOTYT TIOBTOPSITHCSL.

Bpewms nonéra JanbHOCTh MONETa

7. I'py3, npuBsA3aHHBI K HUTH, OTKJIOHWIN OT IOJIO)KEHUSI paBHOBECUS U B MOMeHT t=0
OTITYCTHMJIM U3 COCTOSHHUS TMOKOos (cM. pucyHok). Ha rpagpmkax A m b mokasano
U3MEHEHHE (U3UYECKUX BEIWYMH, XapaKTePHU3YIOLIUX JBHXXEHHE Ipy3a IOCIe 3TOro.
YCTaHOBUTE COOTBETCTBHE MEXIy TpadukamMd ©  (U3NYECKUMH BEIMYMHAMM,
3aBUCUMOCTH KOTOPBIX OT BpPEMEHM 3TU rpaduku MOryT mnpeictaBisaTh. K kaxnoin
HO3UIMK TIEPBOTO CTOJOIA NOAOEpUTE COOTBETCTBYIOIIYIO IIO3UIMIO M3 BTOPOTO

cTo0MIa.
I
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TPADIIKU @CU3MYECKIE BETMYITHBI
A) 1) xoopiuHaTaXx

2) TIPOEKUIHA CKOPOCTH Uy
J) KHHETHYECKAd 3HEpPIrud E;

T 4) ToTeHNHanbHad 3HeprHi K,

N
OI/ |

3anuiuTe B Ta0NMIly BRIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOLIMMH OyKBaMHU.
Ortser:
A b

8. JI€n mpu temmeparype 0°C BHecim B TEIuioe momerieHue. Yto OyneT MPOUCXOAMTH C
TEeMIIepaTypoH JibJ1a 10 TOro, KaKk OH pacTaeT, U nouemy?
Temneparypa np1a
1) TloBbicuTCSs, TaK Kak JIEJ IMOJyYaeT TEIUIO OT OKPY)KAIOUICH Cpelbl, 3HAYUT, €ro
BHYTPEHHSIS DHEPrUs pacTET U TEMIIapaTypa JIbJa MOBBIIIACTCS
2) He wsmeHwTcs, Tak Kak NpH IUIABJICHUH JEN TMOJy4YaeT TEIUIO OT OKPYXKarolew
Cpelibl, a 3aTEM OTIAeT ero 00paTHO



3) He u3meHuTCS, Tak KaK BCS SHEPTHs, MOJTydaeMas JIbJIOM B 3TO BPEMs, pacXOIyeTcs
Ha pa3pylieHue KPUCTAUINYECKON pEeIIeTKH

4) TloHu3uTcs, TaK KaK MPHU IUIABJICHHUU JEN OTHAET OKpYXKAIoIIeH Cpele HEKOTOpOe
KOJIMYECTBO TEILJIOTHI

OTBeT: D

9. BHemnue cuibl coBepmmin Hajg razoM padoty 300 J[x, mpu 3TOM BHYTPEHHSSI SHEPTHUs
ra3a yBemmumiack Ha 500 J[x. Beibepute BepHOE yTBEpKIACHHUE, XapaKTEPU3YIOIICE 3TOT
mporecc.

B sTom npouecce rasz

1) Ortpan konmuuectBo TemtoThl 100 Jx

2) Tomyuwn komauyectBo TeroTsl 200 [k
3) Oraan koauuecTBo Termaotsl 400 Ik

4) Tlomyuwi konudecTBO TerutoThl 400 [k

OTBeT: D

10. OtHocHTeNBHAS BIAKHOCTh BO3/4yXa B COCYJIe, 3aKphITOM MopirHeM, paBHa 30%. KakoBa
OyIeT OTHOCUTENIbHAs BJIAXXHOCTb, €CJIM NEpPEMELIEHUEM MOpIIHA 00BEM cocyla INpu
HEU3MEHHOU TeMnepaType yMEHbIINTh B 3 pa3a?

Ortser: %

11. O6bem cocyaa ¢ uAcalbHBIM T'a30M YMEHBIIWIM BIBOE, BBITYCTHB MOJIOBUHY Taza U
NOJJIEPKUBAsi TEMIIEPATYPY B COCY/E MOCTOAHHOM. Kak M3MEHUIIUCh IpU 9TOM JIaBJICHHE
rasa B COCYyJi€ U €ro BHYTPEHHsIS SJHeprus?

JI1s1 Ka)K0M BEJIMYMHBI ONPEAECIIUTE COOTBETCTBYIOIUI XapaKTep U3MEHEHUS:
1) VBemuuwmiach

2) YMeHbIIMIAch

3) He usmenunach

3anuinuTe B Ta0NHILY BRIOpaHHbBIE HUQPHI A7 Kaxk10i Gusndeckoii BenuuuHbl. L{udpsl B
OTBETE MOTYT MOBTOPSATHCSI.

I[aBJ'IeHI/Ie Tra3a B COCYC BHy'TpeHH}I}I OHCPI'Us ra3a B COCyac

12. Ha pucynkax npusenensl rpadpuku A u b 1yx npoueccos: 1-2 u 3-4, npoucxoasaumux c 1
Moiib Tenus. ['paduku mocrpoens! B koopauHatax V-T u p-V, rae p — nasienue, V —
00béM M T — abcomioTHas Temreparypa ra3a. YCTaHOBUTE COOTBETCTBHE MEXIY
rpagukamMu M YTBEP)KIEHUSMH, XapaKTEepHU3YIOIIMMU H300paxEHHbIE Ha Tpapukax
nporeccel. K KaxaoW MO3UIMM TMEpPBOro CTOJOLIA MOJ0EpUTE COOTBETCTBYIOIIYIO

MO3UIIMIO BTOPOTO CTOJIONA.
i TPASHEH YTBEPETEHA
VI 1) Han razow coeepmamT pabory, Ope

! 3ITOM ETO EEyTpeaETT IEEpTHE
T 2 VEEMEHTHEISTCH.

¥y Han razom copepmmamT paboTy, Ope
ITOM Ta: OTEAET OONOEHTETEEOES
0 T KOMMETeCTEC TEIITOTEL

E) P

Ll

3y Taz DOy IaeT DONOEETEMEEDS
{ KOMHTaCTEC TEITOTEl H  COBEPIIasT
paDoTY.

4) Taz IIOTYIaeT DONOEETETEEDS
=4 KOMHTYSCTEC TEINOTEL, OpH ITOM &ro
0 F BEVIPEEERY IESpTHT YELTHTHEASTCE.

3anuiuTe B Ta0NMIly BRIOpaHHbBIE UG PHI O] COOTBETCTBYIOUIUMH OYKBaMHU.
Ortser:

10



13.

14.

15.

16.

HesapskeHHOE METaIIIMUeCKOe TeJIO BHECIH B OJHOPOAHOE JIEKTPOCTATHUECKOE I10JIE, a
3aTeM pazzenuiau Ha yacth A u B (cM. pucyHok). Kakumu anexTpuueckuMu 3apsaamMu
00J1a1a10T 3TU YaCTH MOCJE pa3ieneHus?

z
aD

1) A — nonoxuTenbHbIM; B — ocTaHeTcs HEUTPaIbHBIM
2) A — ocraHercs HEUTpaabHBIM; B — oTpHIaTEIbHBIM
3) A — orpuIarenbHbIM; B — MOI0KUTEIbHBIM
4) A — nonoxurenbHbIM; B — oTpHnaTenbHbIM

Ortser:

DJNeKTpuyeckas IIelb, COCTOSAIMIAs W3 YETHIPEX MPAMOJIMHEHHBIX TOPU30HTATBHBIX
npoBogaukoB (1-2, 2-3, 3-4, 4-1) ¥ HCTOYHMKA TOCTOSHHOTO TOKAa, HAXOJHUTCS B

OJIHOPOJJTHOM MAarHWTHOM IOJI€, BEKTOP MAarHUTHOM MHIYKLIHMU KOTOPOIO HarpaBJieH
BEPTUKAIbHO BHM3 (CM. PHUCYHOK, BUJA cBepxy). Kyna HampaBiena cuina Awiepa,
JeicTByIOIIAs Ha MPOBOIHUK 1-27

@F

I _|| I:..

1) BepTukanbHO BBEpX

2) BeprukanabHO BHH3 2
3) Topu3oHTaJIBHO BIPaBO —
4) TOpU3OHTAJBHO BIIEBO «—

OrtBerT: D

ConpoTuBieHHE KaXA0ro pe3ucropa B Lenu Ha pucyHke paBHo 100 Om. Yemy paBHO
HaIpsDKeHUE Ha pe3ucTope Ry mpu MOJKIIOYEHMM y4acTKa K MCTOYHHMKY IMOCTOSIHHOTO

HanpsokeHus 12 B BeiBonamu A u B?
R R

4 1 3 B

Es Ry R,

Ortser: B
B kaxoii u3 Touek (1, 2, 3 wim 4) HaxoAUTCS W300paKEHHNE CBETAMICHCS TOYKH S (CM.
PHCYHOK), CO371aBaeéMO€ TOHKOH coOuparoieil TMH301 ¢ POKYCHBIM paccTostHueM F?
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17.

18.

19.

20.

OTBET: B TOUKE

Yacruma maccoit M, Hecymias 3apsi (, BJIETAET CO CKOPOCTBHIO B OJHOPOAHOE

MArHUTHOE IOJ€ ¢ MHAYKLMeH © U [BIKETCs MO OKPYKHOCTH pamuycoM R. Uto
NPOU30MIET ¢ pauycoM OPOUTHI U MEPHOAOM OOpAIICHUS YACTHIBI MPH YMEHBIICHHH
CKOPOCTH €€ JIBUXKECHHUSI?

JI71s1t KayK/10# BEJIMYMHBI ONPE/ICIIUTE COOTBETCTBYIOIIUI XapaKTep U3MCHEHHUSL:

1) VBeauunrcs

2) YMCHBIIUTCS

3) He usmenurcs

3anummre B TaOIUIly BRIOpaHHBIE UQPHI 1151 KaX101 (pu3ndeckoit BenuuuHbl. Lludper B
OTBETE MOTYT MTOBTOPATHCSI.

Pagmyc opOUTHI [lepuon obpanienus

KonebarenbHblii KOHTYp COCTOMT M3 KOHIeHcaropa ¢EMkocTeio C M KaTyIIKH
UHAYKTUBHOCTBIO L. IIpM 3/1eKTpOMarHuTHBIX KOJIE€OaHMSAX, MPOUCXOAALIMX B 3TOM
KOHTYpE, MAaKCHUMAaJIbHbII 3apsi IUIaCTUHBI KOHJIEHCATopa paBeH (. YCTaHOBUTE
COOTBETCTBUE MEXAY GU3NUECKUMHU BETMUYMHAMU U (OPMYIIaMH, IO KOTOPBIM X MOKHO
paccuntaTh. COnpoTUBIIEHUEM KOHTYpPA IPEHEOPEUb.

K kaxnoil no3uuum mnepBoro crosidua Moa0epuTe COOTBETCTBYIOLIYIO IMO3UIMIO U3
BTOPOTO CTOJIOIA

OU3SNYECKUE BEJIMUYNHBI OOPMYVIJIbI
A) MakcUMaNbHas SHEPTUS HIICKTPUUCCKOTO 1) g

T0JIs1 KOH/IGHCAaTOpa

B) MakcuMaibHast CHIa TOKA, IPOTEKAIOIIETO 2) q \/%
4epe3 KaTylIKy 3) \/%_c

Cq?
4) 2L
)5
3anuiuTe B Ta0NMIly BRIOpaHHbBIE U(PHI 10 COOTBETCTBYIOLUIMMH OyKBaMHU.
Ortser:

A |b

Ha pucynke n3o00pakeHbl CXeMbl YETHIPEX aTOMOB, COOTBETCTBYIOLIME MOJEIH aToMa
Pesepdopna. UépHbiMU TOUKaMH 0003HAUEHBI MEKTPOHBI. Kakas cxema COOTBETCTBYET
HeHTpaTbHOMY aToMy SLi

D oete ) g D e e

OrtBer:

DJIeMEeHT MeHIeNeB i ObLT MOMydeH TIpH GOMOApIMPOBKE (-4aCTUI[AMU sjep H30Toma X
B peakiuu X + 5He — 23°Md + in. Onpenenure uzoron X.

1) Ditamreitanit 233Es

2) Jloypencwuit 233Lr

3) depwmuii 735Fm

4) Hobenwmii 332No

12



OrtBerT:

21. SInpa nosnonus *3IPo MCHBITHIBAIOT G-pacmaj ¢ TEpUoAOM momypacrana 140 nueii. B
MOMEHT HaJasia HabJItoIeHusI B 00pasiie CoepKUTCS 8- 10% siiep nosioHus. Yepes Kakyro
U3 TOYKe, KpoMe TOYKH 1, mpoiiner rpaduk 3aBUCMMOCTH OT BPEMEHHM uucia euié He
pacraBIIUXCs AJep NOIOHUS?

N, 1020 §
10
g 1
6
41
2 2 s
0 140 280 420 560 700 240 -?‘- CyT

OTBeT: 4epe3 TOUKY .

22. MoHOXpoMaTH4YeCKuil cBeT ¢ sHeprueil poToHoB Ejy majaeT Ha MOBEPXHOCTb METAlIa,
BbI3bIBas hoTodpdext. Hanpsokenue, mpu KoTopoM (HOTOTOK Ipekpaiiaercs, paBHO U,g,.
Kak wu3MmeHsATcs MOIynb 3amuparomiero HamnpskeHus U,,, U UIMHA BOJHBI  Agp,
COOTBETCTBYIOIIAS «KpacHOW rpaHuie» Qorodddekra, eciu dSHEPrus MNagaronmx
(GoTOHOB £y yBeIHUYHUTCS?

J1Jist KX 10i BEJTMYMHBI ONPEICITUTE COOTBETCTBYIOIIUI XapaKTep N3MCHCHHUS:
1) VBemuuutcs

2) YMEHBIIUTCS

3) He usmenurcs

3anuinuTe B Ta0NHILY BRIOpaHHbBIE MUQPHI A7 Kaxk10i Gusndeckoii BenuuuHbl. L{udpsl B
OTBETE MOTYT MTOBTOPSATHCSI.

Monyns 3anuparomero HanpspkeHust | «Kpacnas rpanunay ¢porodddexra
U3an ka

23. O0BEM KMIKOCTH W3MEPUIIM TNPH MOMOILIM MEH3YpKH (cM. pHcyHOK). IlorpemmHocts
u3MepeHus: oObEéMa IMpU MOMOIIM JTaHHOW MEH3ypKHM paBHa €€ leHe neneHus. Kakas
3aMuch s 00bEMa KHUJIKOCTH Hanbosee npaBuibHas?

i
=

28885
(DTS

1) 46 mulmi
2) 46 muE2mn
3) 44mntlmn
4) 46,0ma+0,5m

OrtBerT: D

24.Ha puc.l mpuBeaeHa cxeMa YCTAaHOBKM C TIOMOIIBIO KOTOpPOH HCCIIENOBAIACh
3aBUCHMOCTb HANpSDKEHWsT Ha pEOCTaTe OT BEJIWYMHBI IMPOTEKAIOUIETO TOKA IpU
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JBIDKEHUHM TIOJI3YHKa peocTtaTta cmpaBa HajdeBo. Ha puc.2 mpuBeneHsl rpaduky,

MOCTPOEHHBIE 110 pe3yIbTaTaM U3MEPEHUH IS IBYX Pa3HbIX HCTOYHUKOB HAMPSKEHHUSI.

Bribepure aBa yTBEpPXKICHHS, COOTBETCTBYIOIIMX pe3yJabTaTaM OJTHUX OIBITOB, H
3anummMTe B Tabauy mudpsl, MOJ KOTOPBIMH YKa3aHbl 3TH yTBEpXKIeHUs. BompTMmeTp
CUMTATh UJCATBHBIM.

B

10

1)
2)
3)
4)
5)

0 5 10 LA

ITpu cune Toka 12 A BonbTMeTp nokasbiBaeT 3HaueHue JJ1C ucToyHuka.

Tok KOPOTKOTO 3aMbIKaHUs paBeH 12 A.

Bo BTOpOM 0onbITE CONPOTUBICHUE PE3UCTOPA YMEHBIIAIOCH C OOJIbIIENH CKOPOCTBIO.

Bo Bropom onbite D/IC ncrounrka B 2 pa3a MEHbIIE, YEM B [IEPBOM.
B nepsom onsite JIC uctounuka pasua 5 B.

Ortser:

Yactp 2

Omeemom K 3a0anuam 25-27 aensemcs uucno. 3anuuiume 3mo
YUCo 6 nole omeema é meKkcme padbomol, a 3amem nepeHecume
¢ b/JIAHK OTBETOB Nel cnpasa om  Homepa
coomeemcmeylouiezo 3a0anus, HAYUHAA C NepPeoil K1emoyKu.
Kaoicovuit cumeon nuwume 6 omoenvHOU Kilemouke 6
coomeemcmeuu ¢ NpueeOéHHvIMU 6 OaanKe o00pazyamu.
Eounuusl uzmepenun gpuzuueckux eiUYUH RUCAMb HE HYIHCHO.

25. Bpycok maccoit M=2 Kr IBHXKETCS TMOCTYMATeIFHO MO TOPH30HTAILHONW TUIOCKOCTH IO
JIeCTBUEM MOCTOSIHHOM CHJIBI, HampaBieHHOM moj yrioMm o=30° K TOpHU30HTY (CM.
pucyHok). Moayns 3toit cunbl F=12 H. Monynb cuisl TpeHus, JeicTByIoMIEH Ha OpYCOK,
F.»=2,8 H. uemy paBeH k03 pULHEHT TpeHUs: MeXAy OPYCKOM M IIOCKOCTBIO?

F,
o

Ortser: .

26. Kycok npma, wmetommii Ttemmneparypy 0°C, momeméH B
aNeKTpoHarpeBareneM. YToObl mpeBpaTuTh 3TOT JER B BoAy ¢ Temmepatypoit 20°C,
TpeOyercs konuuectBo TemnoThl 100 k. Kakas Temmeparypa ycTaHOBUTCS BHYTPH

KaJIOpUMETP

C
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KaJIOpUMETpa, €CIM JIEH TOJYyYUT OT HarpeBareis KOJIMYECTBO TemiaoTel 75 k/[x?
TennoéMKOCThIO KAIOPUMETPA U TEIIIIO0OOMEHOM C BHEITHEH Cpeioit mpeHeOpedb.
Ortser: °C

27. ludpakimonnas pemérka ¢ mepuogoM 10° M pacrionokeHa mapaienbHO KpaHy Ha
paccrosHuu 0,75 M or Hero. Ha pemérky mo Hopmaiu K HeW majaeT IJIocKas
MOHOXpOMAaTH4YECKass BOJHA ¢ AIMHOW BOiHBI 0,4 MKM. MakcMMyM Kakoro Inopsuka
Oyzer HaONIONAThCS HAa HKpaHE HAa PACCTOSIHUM 3 CM OT ILEHTpa Au(pakiuoHHOU
kapTuHbl? CunTats sina = tga.
Ortger:

Jlna 3anucu omeemoe na 3adanua (28-32) ucnonvsyume BJIAHK
OTBETOB Ne2. 3anuwmume cnauana nomep 3aoanusn (28, 29 u m.o.), a
3amem peuienue coomeemcmaeytowieil 3aoauu. Omeemot 3anucwleaiime
YéMKoO u nazvonuueo.

28. HenocpeacTBEHHO HaJ HEMOJBMIKHO 3aKPETJIEHHOM MPOBOJIOYHON KAaTYIIKOW Ha €€ OCH
Ha IpY)XHHE IMOJABELICH I0J0COBOW MarHUT (cM. pucyHok). Kyna HauHér aBuratbces
MardfuT Cpasy IHoCJIC 3aMbIKaHUA katoua? OTBeT IMOJACHUTE, yKa3aB, KaKuUeC (1)I/I3I/I‘-ICCKI/IG
SIBJICHUS M 3aKOHBI BEI MCTIOIB30BaIN JJIsA OOBSICHEHHS.

Ilonnoe npasunvnoe peuwienue Kaxcoou u3z 3adau 29-32 0onxicno
cooepicamsp 3aKOHbL U POpMYbl, NPUMEHEHUE KOMOPBIX HEOOX00UMO
U 00CMamo4Ho Ona peuwleHus 3a0auu, a makxyice mamemamuiecKue
npeobpazoeanus, pacuémovl ¢ UUCIEHHbIM OMGEMOM U  HpU
Heo0X00uMOCmuU PUCVHOK, NOACHAIOWUIL PeuleHue.

29. Ha rpanmme paszjgena JBYX HECMENIMBAIOMIMXCS JKUIKOCTCH, WMEIOIIUX IJIOTHOCTH
p1=900 kr/M® p2=3-p1, mnaBaeT mapuk (cM. pucyHOK). KakoBa nomkHa OBITh
IUTOTHOCTh IMApHKa P, YTOOBI BBIIIEC TPAHMIIBI Pa3jelia KHUIKOCTh OblIa OJJHA TPETh €ro
o0bEMa?

— P

30. B xamepe, 3anonHeHHOM a3oToM, mpu Temnepatype 70=300 K HaxomuTcst OTKpBITHIN
mumHApHaeckuit cocyn (puc.l). Beicota cocyna L=50 cm. Cocya TIOTHO 3aKphIBAarOT
WIMHAPUYECKON MPOOKON U OXJIaXKIAI0T J10 Temmepatypsl 71. B pesynbrare paccrosiHue
OT JiHa cocy/a 10 Hu3a mpooku craHoButcst h=40 cm (puc.2). 3aTem cocya HarpeBaroT 10
nepBOHavyalIbHON Temmeparypsl 7p. PaccrostHue oT AHA cocyna 10 HU3a MPOOKHU MpH 3TOM
temneparype craHoBurcs H=46 cm (puc.3). Uemy paBHa Temmeparypa 71?7 Benunuuny
CHJIBI TPEHHS MEXy MPOOKOI M CTEHKaMM COCyJa CUUTaTh OJUHAKOBOM MPU JBHKEHUU
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npoOKH BHU3 U BBEpX. Maccoii mpoOku npeHedpeusb. [laBieHne a3oTa B KamMepe BO BpeMs
HKCIIEPUMEHTA TMOICP’KUBACTCS IOCTOSHHBIM.

npotea - L

Ty

b=
=
e
=3

n

Prc. 1 Puc. 2 Puc. 3

31. 3apsokennblii  koHnmeHcarop C1=1 Mk® BKIOUEH B MOCIEAOBATCIBHYIO IE€Mb U3
pesucropa R=300 Owm, HezapspkeHHOTO KoHAeHcaTopa Co=2 MKD U pa30MKHYTOTO KIIFO4Ya
K (cm. pucynok). Ilocine 3amblkaHusI KIlO4Ya B LEMH BBIACISAECTCS KOJUYECTBO TEILJIOTHI
Q=30 m/I>x. Yemy paBHO NepBOHAYAIBbHOE HAMpsDKEHHE Ha KoHAeHcaTtope Cy

R
39 3 g 1369
. 3HaUCHHUS PHEPTHM IEKTPOHA B aTOME BOAOpOJA 3aj1aroTcs dopmyinoi E, = — o N=
1, 2, 3, ... . Ilpu nepexone ¢ BEPXHEro ypOBHsS 3HEPIMM Ha HIDKHUW aTOM H3JIydaeT

¢doron. Ilepexonpl ¢ BepxHUX ypoBHeW ¢ N=1 oOpa3ytoT ceputo JlaiimaHna; Ha ypoBeHb ¢
n=2 — ceputo banbemepa; Ha ypoBeHb ¢ N=3 — cepuro [lamena u 1.1. Haiiaure oTHOIIEHNE
S MUHMMaIBHOM YacTOThl (OTOHA B cepun banbMepa k MakcuMalbHON yacToTe (POTOHA B
cepun [lamena.
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