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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

TlosscauTenpHas 3amMcKa

®onpn onenounsix cpeacts (nanee — GOC) anst MpPoMEKyTOUHOHM arTecTauuu No aucuuiuinHe «Teopernueckas
¢u3nka» pa3paboTaH B COOTBETCTBMM C (eaepaibHBIM TOCYNapCTBEHHBIM 00pa30oBaTENIbHBIM CTaHIAPTOM BBICIIETO
oOpazoBanust — OakanaBpuar 1o HarpasieHuro noAarotoBku 44.03.05 INenaroruueckoe o6pazoBanue (¢ IBYMS MPOPUIIMU
MIOJITOTOBKHM). YTBEpK/IeH Nprka3oM MuHucTepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®enepanuu ot 22 despainst 2018 r.
Ne 125 ocnoBHO# mpodeccroHaTFHONH 00pa3oBaTeNbHOM MporpaMMoil Beicmiero oOpazoBanus 44.03.05 Ilemarormueckoe
obOpa3oBanue (Cc AByMS TPOPHISAMH MOATOTOBKH), mpodmmm «Marematnkay u «®Pusznka» ¢ ydeToM TpeOOBaHHIA
npogeccuonanpHOTO crannapra «llemaror (memarormueckasi IEATETFHOCTh B cdepe MOIIKOIFHOTO, HAYaIbHOTO 00IIero,
OCHOBHOTO OOIIETO, CPEOHEr0 00IIero oopa3oBaHus) (BOCIUTATENb, YIUTEIb)», YTBEPKICHHBINA pUKa3oM MHUHHCTEpCTBA
TpyAa U CONMANBHOM 3amuThl Poccuniickoit @enepariu oT 18 oxtsaOps 2013 1. Ne 5441 (3apeructpupoBan MUHHCTEPCTBOM
toctuimu  Poccuiickoit @eneparmm 6 mexadbps 2013 r., permctpammonssiii Ne 30550), ¢ M3MEHEHUSMH, BHECCHHBIMU
npukazaMu MUHHCTEpCTBAa TpyAa M couuaibHOM 3amuthl Poccuiickoit @enepauun ot 25 nexadbps 2014 1. Ne 11151
(3apeructpupoBaH MununcrepctBoM roctunuu Poccuiickoii @enepanu 19 despans 2015 r., perucrpaunonnsiii Ne 36091) u
ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBan MunuctepcTBoM roctuiun Poccuiickoit deneparnuu 23 asrycrta 2016 r.,
peructpanoHHsIit Ne 43326).

Hens ®OC 1 IpOMEKYTOUHOW aTTECTALMK — YCTaHOBJICHHE YPOBHS c()OPMHUPOBAHHOCTH YacTH KomreTeHmn YK-
1; IIK-1.

3amaun ®OC s mpOMeKyTOUHOH aTTeCTalli — KOHTPOJIh KauyecTBa M YPOBHS JOCTIDKEHHS PE3YJIbTaTOB OOyUeHHS
110 JOPMUPYEMBIM B COOTBETCTBHH C y4EOHBIM IUIAHOM KOMIICTECHIIHSAM:

YK-1. CriocobeH ocymecTBIsATh MOUCK, KPUTHYECKUH aHa i3 M CHHTE3 HHPOPMALNH, IPUMEHATh CHCTEMHBIH TOIX0T
JUTSL pEILICHNS TTIOCTaBJICHHBIX 3a7a4

VK-1.1. Ananuzupyer 3a1auy, BbIAEISAS 3TANbl €€ PELIEHMs], ASHCTBUS 110 PELIEHUIO 3aaun

3HaeT: OCHOBHBIE 3aKOHBI KJIACCHYECKOW U COBPEMEHHOW (hU3HKH

YMeeT: aHaIM3UPOBATh 3a/1a4H 110 TEOPETHIECKOW (DH3HKE, BBIIEISS ITAllbl UX PEIICHUS

VK-1.2. HaxonuT, KpUTHYECKU aHAJIM3UPYET U BhIOMpaeT HH(OpMaLuio, HeOOXOIUMYIO JJIsl PEIICHHs TOCTaBICHHON
3a7a4u

YMeeT: HaXOJUTh U KPUTHUECKH aHAJTU3UPOBATh HH(POPMAIHIO, HEOOXOIUMYIO JUIsl PEIeHHUs 3a/1a4 110 TEOPETUIECKOM
¢dusuke

VYK-1.3. PaccmarpuBaeT pa3iIniHbIe BAPHAHTHI PELICHHS 331a4H1, OIICHIBACT NX MPEUMYIIECTBA U PUCKH

YMeeT: aHaIM3UPOBATh Pa3INYHbIC BAPHAHTHI PEIICHHS 3a/1a4 110 TEOPETHUECKOH (PU3HKE

IIK-1. CnocobeH ocymiecTBIATh MENArOrHYecKylo JSSTENbHOCTh 10 pealn3aluu 00pa3oBaTeNbHOIO Ipolecca II0
TIpeAMETY

IIK-1.1. YMeer peann3oBBIBaTh 00pa30BaTEIbHYIO MPOrpaMMy IO HMPEAMETY C YYETOM CHENU(HKH COACPXKaHUS,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOLIEH 00IaCTH HAYIHOTO 3HAHHA

YMmeeT: BHIOMpATh 3a/1au¥ 1Mo (PU3UKE B COOTBETCTBUU CO CHEUU(PHUKON KOHTHHI€HTA y4eOHOTO 3aBe/ICHHs

[1K-1.2. Peanusyet o0pa3oBaTelbHYIO POrpaMMy I10 MPEAMETY C MCIOJIIB30BAaHUEM TEXHOJIOTHH MPO(ecCHOHATBHOM
JIeSITeNTBHOCTH

YMeeT: UCIoJIb30BaTh 3HAHMUS 110 TEOPETHYECKOH (DH3HKE B MIEAArOrn4eCKOM JIesITeNbHOCTH

TpebGoBaHue K MpoIEType OLICHKH: HET.

[TomereHne: momMenieHUEe C MPOESKIIMOHHBIM 000PYAOBaHHEM

PacxonHble MaTepuaibl: KapTpHIDK, Oymara

JlocTyr K IOTIOTHNTEIBHBIM CIIPABOYHBIM MaTepuaiam: 1o cetu ViHTepHeT

Kommrekr OLCHOYHBIX CPCACTB JId NPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu

IIpoBepsiemMast KOMIETEHIUSA:

VYK-1. CriocobGeH ocylecTBISATh IOMCK, KPUTHYECKUI aHAIN3 U CUHTE3 MH(POPMAIUHU, IPUMEHATh CUCTEMHBIH 110 1X0]
JUTA PELIeHNS OCTaBJICHHBIX 3a7a4

VK-1.1. Aranu3upyert 3a1ady, BBLACISIS STAlbI €€ PeIIeHuUs, JeHCTBUS 110 PEIISHHIO 3a1a4n

3HaeT: OCHOBHBIE 3aKOHBI KJIACCHYECKON M COBPEMEHHOM (hU3UKU

YMeeT: aHaIM3UPOBAaTh 3a/1a4H 110 TEOPETHIECKON (H3HKE, BBIIEISS ITAllbl UX PEILICHUS

VYK-1.2. HaxonuT, KpUTHYECKH aHAIM3UPYET U BHIOMpaeT MH(POPMAIHMIO, HEOOXOAMMYIO JUIS PEIICHHUS MTOCTABICHHON
3a71a4u

YMeeT: HaX0UTh U KPUTHUECKH aHATM3UPOBATh HH(POPMAIHIO, HEOOXOIUMYIO JUIsl PEIICHHUS 3a/1a4 110 TEOPETUIECKOM
¢dusuke

VK-1.3. PaccMaTpuBaeT pa3in4Hble BApUaHTHI PEIICHUS 331a4l, OLEHUBAET X NPEUMYILECTBA U PUCKU

YMeeT: aHAIM3UPOBATh Pa3InUHbIC BAPUAHTHI PEIICHHS 3a/1a4 110 TEOPETHUECKOH (PU3HKe

IIK-1. CrnocobeH ocymecTBIISATh MENArOrMYECKy0 JESTENbHOCTh 110 Pealn3aluu 00pa30BaTEIbHOIO Ipolecca I
peaMeTy

IIK-1.1. YmMmeer peamu3oBBIBaTh 00pa30BaTENBHYI0 MPOTPAMMy IO HPEAMETY C Y4E€TOM CHEHU(HUKH COACpKaHUS,
METOJIOB 1 HHCTPYMEHTOB COOTBETCTBYIOIECH 001aCTH HAyYHOTO 3HAHUSA

Ymeer: BRIOHpaTh 3a/1a91 10 (PU3UKE B COOTBETCTBUH CO CIIEIM(PHUKON KOHTHHIEHTa y4eOHOTO 3aBECHUS

[1K-1.2. Peanusyet oOpa3oBaTeibHYIO IPOrpaMMy IO MPEAMETY C MCHOJIB30BAHUEM TEXHOJIOTHH MPOQecCHOHaIbHON
JIeSITETIbHOCTH
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[TpoBepsiemble pe3ynbTaThl 00y4YEHUS:
3HaeT: OCHOBHBIE 3aKOHBI KJIACCUUECKOH M COBPEMEHHOHN (U3NKH;
YMeeT: aHaIM3UPOBATh 3a/1a4H 110 TEOPETUIECKON (PH3HKE, BBIIEISS ATAIbI UX PEIICHHs
3HaeT (pu3NYecKrue TEPMHUHBI B 00JaCTH TEOPETHUECKON PU3NKN
Tun (dopma) 3ananus:
1. KontponbsHas paboTa
2. Konnoksuym
3. Tecr
4. Jloxnan
5. IIpoekt

ITpumeps! TUIIOBBIX 3a1aHUH (OIIEHOYHBIE MAaTEPHAIIbI):

Cemectp 5. Kimaccuueckast MexaHUKa M TEOPHSI OTHOCHTEIBHOCTH
Kontpomsubie paboThI.

Kunemaruka
1. HaiiTi CKOpOCTh, YCKOPEHUE U PAJNyC KPUBU3HBI TPAEKTOPHH JABHKEHHsI TOYKH B MOMeHT t=xr/2, ecrim X=10t-10sint,
y=10-10cost.
Jvnnamuka

1. Ol'[pe,HeJ'II/ITL JBHXKCHHEC CBOGOHHO nagarmero Teja IIoM] Z[eﬁCTBI/IeM CUJIBI TAXKECTH U CHUJIbI COIIPOTHUBJICHUA,
MIPOMIOPLIMOHANILHOM KBaJpaTy CKOPOCTH.

2. Haiitu JABWIKCHUC I'DYy3a Maccoit M, IOABEIIEHHOI'0 HA MPYXXHUHE KCCTKOCTBIO k, C€CJIM €TI0 HavdajibHasA CKOpPOCTb paBHa
Vo.

OneHOYHBIHN JIUCT K KOHTPOJbHBIM pa60TaM 10 KWHCMATUKE U JWUHAMHUKEC!:

He IIpusene IIpoBenenst [IpoBeneHsl [Honyuen
MPUBEAEHBI HBI BCe | HEOOXOIMMEIC HEOOXOUMBbIE MpaBWIbHBI  4YHCIOBOM
(wmm 3aKOHBI v | Matemarnueckue | MATEMATHUCCKNE | orper
npuBeNeHbl  He | HopMylIsl, npeoOpa3oBaHus, npeoGpasosatis,
BCE) 3aKOHBI M | HEOOXOAMMBIE | HO JonylIieHa E;J;Z::Hmz
bopmyIbl, JUIsL  pelleHus | omuoKa, OTBET B  BHJC
HE00XOIUMBIe 3a1aun TPUBOAAIIAS K | pacyeTHOMH
UL peUIeHUs HenpasuiabHOMY | GOPMyIIBI
3a7a4n OTBETYy
1 0 2 1 1 1
2 0 2 1 1 1
3 0 2 1 1 1
) Min Max
0 15
OO6mas cymma 6amoB KomnuecTBo 6amnos
Min Max <8 8-15
0 15 He3aueT 3a4er
Konnoxsuym

Bomnpocs! kK KOIIOKBHYMY
1. Metox HeomnpenenéHHbIX MHOXHTENeH Jlarpamka.
2. YcnoBus CTalMOHAPHOCTHU ONPEIEIEHHOTO HHTETpana.
3. CB3b IEKapTOBBIX U 000OIMIEHHBIX KOOPAMHAT M CKOPOCTEH. BhIpakeHe KHHETHIECKOH YHEPTHN
CHCTEMBbI Yepe3 0000IEHHBIE CKOPOCTH.
4. TlpuHIMI BUPTYaJbHBIX NEpEMEIICHHH.
YcoBust paBHOBECHS TBEPOTO TETA.
[Mpuanun anam6epa-Jlarpamxka.
VYpaBuenus Jlarpanxa nepBoro poja.
IIpunnun 'ammiieroHa.
. ©ynkuus Jlarpanxa. YpaBHenus Jlarpanka BToporo poza.
10. CoxpaHeHue 3Hepruu.
11.CoxpaHeHue UMITyJbCa.
12. CoxpaHeHrie MOMEHTa UMITYJIbCA.
13.1lenTp nHEpIHH.
O1eHOUHBIH JIUCT K KOJJIOKBUYMY

© NG
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Kpurepuu oueHku:

1 Gamn — oOyyaronIuics 3aJaeT BONPOCH! BHICTYNAIOIIEMY;

2 Oajuta — KOPOTKUE JONOJIHEHHS MIIM 3aMEYaHus 110 0JJHOMY-JIByM BOIIpOCaM;
4 banna — cofepkaTeIbHBINA OTBET HA OIMH U3 BOIIPOCOB;

8 OayoB — conepiKaTeIbHBINA U TITyOOKHH OTBET Ha JBa 00CYKAaeMbIX BOIIpOCa.

3amaHus 11 HITOTOBOTO KOHTPOJIBHOTO MEPONPHUATHA (TECT)

1. CxopocTs aBTOMOOMIISI pABHOMEPHO YBEMMYNBaeTCA B TeueHne 12 ¢ ot Hynsa 10 60 km/4. YCcKOpeHHe aBTOMOOHIIS
paBHO

[1] 2,08 m/c?

[2] 3,51 m/c?

[3] 1,39 m/c?

[4] 2,78 m/c?

[5] 0.

2. Teno 0HOBPEMEHHO HAXOJMUTCA B JBYX BpAIAaTENbHBIX JBIDKEHUSX BOKPYT MapajUIeIbHBIX OCEH ¢ YIIIOBBIMHU
CKOpOCTSIMH 2 paj/c u 3 pazn/c, BEKTOPHI KOTOPHIX HANIPABJICHHI B OAHY CTOPOHY. MoIysh aOCOIIOTHOM YTIIOBOH CKOPOCTH
JBIDKCHUS TeJla PaBeH

[1712,5¢?

[2]16,0c?

[3]1¢c?

[411,5¢?

[5]5¢c?

3. Touka ABMKeTCs 1O NpAMOii ¢ yckopenueM 0,5 M/c?. B HauanbHBIH MOMEHT BpeMEHH TOUYKA OblIa HEIOJBHKHOM.
Paccrostaue 9 M OyneT npoiiIeHo TOUKOM 3a BpeMs

[115¢c.[2]6¢c.[3]4c.[4] 7c.[5]3c.

4. ABTOMOOWIIL JBUTAETCS CO CKOPOCTBIO 3,6 KM/4, a MOHTaXHas BBIIIKA Ha ABTOMOOWJIC MOJHUMACTCA CO
ckopocthio 0,5 M/c. B 3TOM ciiydae abcoioTHast CKOPOCTh Pab0Yero, KOTOPhIA CTOUT Ha BBIIIKE HETIOABIIKHO paBHA

[17 0,88 m/c. [2] 1,94 m/c. [3] 0,59 m/c. [4] 1,12 m/c. [5] 2,58 m/c.

5. Touka ABMKETCS O IPAMOM ¢ mocTosHHBIM yckoperueM 0,3 m/c?. Uepes 6 ¢ CKOPOCTh TOUKHU CTajla PaBHOM 3 M/c.
B 3TOM citydqae HavanbHas CKOPOCTh TOUYKH paBHA

[1]12,3 m/c. [2] 3,8 m/c. [3] 1,2 m/c. [4] 5,2 m/c. [5] 2,5 m/c.

6. Touka M OBIKETCA C TMOCTOSHHOH ckopocThio 1 M/c mo crepxHIO AB, or A x B. CrepxxeHp Bpammaercs ¢
MOCTOSIHHOW YTJIOBOHM CKOPOCTBIO 2 paj/c BOKPYT OCH, MEPIEHANKYIIPHON CTEpIKHIO M IpoXoJsuield yepe3 Touky A. B
MOMEHT BpeMeHH, korna AM=0,5 M Moyns yckopeHHs TOUKd M paBeH

[1] 4,47 m/c?

[2] 2,81 m/c?

[3] 3,9 m/c?

[4] 4,98 m/c?

[5] 5,8 m/c?

7. CKOpOCTb pakeTsl B MPSIMOIMHEHHOM JBI)KEHHH BO3pocia ¢ 3 kM/c 10 5 km/c. Pakera aBuraercst ¢ mocTosHHBIM
yckopenueM 29,43 m/c? B TeueHMH BpeMeHU

[1170c.[2] 68 c.[3] 73 c.[4] 75 ¢c.[5] 78 c.

8. Touka M pBmXeTCs OT Hadala KOOPAWHAT CO CKOPOCThIO 2 M/C IO CTepxHI0, obOpasyromemy yrom 30° c
BEPTHKAIBHON OChbio BpameHus Oz. YTioBas CKOPOCTh BpameHus crepxus 4 pan/c. [Ipoexnus Ha oce OX Kopuoincosa
YCKOpEHHUs TOUKH M, Korjia cTep>KeHb HaXoAuTCs B Iutockoctd Oyz, paBHA

[17-6 m/c?

[2] 3 m/c?

[315 m/c?

[4] -8 m/c?

[5] 6 m/c?

9. CaMoreT mpu Mmocagke KacaeTcsi MOCAJTOTHON IMOJIOCH! ¢ TOPU3OHTANBHON cKopocThio 180 km/4. Tlocie mpobera
1000 M camorerT, IBUTasiCh paBHO3aMEIJIEHHO, OCTaHABIMBAeTCs. B 3TOM ciaydae 3aMelJIeHue caMoJIeTa PaBHO

[1] 1,25 m/c?

[2] 2,41 m/c?

[3] 3,98 m/c?

[4] 0,57 m/c?

[5] 1,92 m/c?

10. Cxopocts aBToMo6us 90 kM/u. TTocTOssHHOE 3aMeieHHe aBTOMOOMIIS paBHO 3 M/c. Torja myTh TOPMOMKEHHUS
JI0 OCTAaHOBKH PaBEH

[1192 m. [2] 128 m. [3] 75 m. [4] 88 m. [5] 104 m.

11. Bpamenue Tenma BOKpYr HEMOABIXHONH Toukn (0 CKiIamgsiBaeTcs W3 PaBHOMEPHBIX BpalleHHA BOKPYT
BepTHKAIBbHONW ocu Oz 10 X0y 4acCOBOH CTPEJIKH, U BOKPYI' COOCTBEHHOW OCH BpallleHHs. MTHOBEHHasi OCh BpalleHUs B
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paccMaTpuBaeMblii MOMEHT cOoBHagaeT ¢ ocbio Ox. B aTOM cityuae KocuHyC yria Mexay BEKTOPOM YCKOPEHUS! TOUKU A,
Jexalneil Ha MTHOBEHHOM ocH, 1 ocbto Oz paBeH

[1]0,5. [2] 1. [3] 0,966. [4] 0. [5] 0,866.

12. Kagpat ABC]/] co ctoponoii 0,1 M, coBepiaeT miockonapanieabHOe IBUKEHUE U B JaHHBIII MOMEHT BpeMEHHI
¥MeET MIHOBEHHBIH LIEHTP YCKOPEHHsS B TOYKe A, YIJIIOBYIO CKOPOCTh 2 paj/c, M yIJoBOe yckopeHue 3 pan/c?. B atom
cllydae MOAYJIb YCKOpEHUs Touku B paBeH

[1] 0,2 m/c?

[2] 0,3 m/c?

[31 0,5 m/c?

[4] 0,4 m/c?

[510,7 m/c?

13. Touka HaYMHAET JBWKEHWE M3 COCTOSHHS TOKOS M JIBMKETCS C MOCTOSHHBIM yckopenuem 0,2 m/c?. Tlyts,
KOTOPBIH TOuka MPONUJET 3a MPOMEXKYTOK BpeMeHH oT 4 ¢ 1o 10 c, paBeH

[1] 7,5 m. [2] 6,8 M. [3] 8,4 M. [4] 9,1 M. [5] 6,1 m.

14. Ksagpar ABCJl coBepiiaeT MIOCKOMapajlebHOE JIBUKEHHE, U B JaHHBIH MOMEHT BpeMeHH cTopoHa AB
napauiesibHa oc OX. MTHOBEHHBIH LIEHTP yCKOpEHHI HaxoauTcs B To4Yke A. YTioBas CKOpOCTh KBaapara | pan/c, a
yrioBoe yckopenue 1 pan/c?. B 3ToMm ciydae OCTphIH yrosm Mexay ocbklo OX M NpPAMOM, Ha KOTOPOMH JIEKUT BEKTOP
yckopenust Touku C, paBeH

[170°. [2] 45°. [3] 90°. [4] 30°. [5] 60°.

15. Touka ABIKETCA MO 33aJaHHON TPACKTOPHH C MOCTOSHHON CKOPOCTHIO 5 M/c. B HayanmpHBIN MOMEHT BpeMeHH
KPHBOJIMHEHHAs KOOPAWHATA TOYKH paBHa 26 M, a B MOMCHT BpeMeHH 16 ¢ 0Ha paBHa

[17 100 m. [2] 106 m. [3] 95 m. [4] 80 M. [5] 129 m.

16. Hmwxanii xoHenmw A Oanku AB CKOJNB3UT BIONH TOJa, a BEpXHUH KOHEI B - BIONH CTEHBI B IDIOCKOCTH,
NEepIeHANKYJSIPHOI cTeHe W Tnosy. B naHHBI MOMEHT BpeMeHH Oalika MMeeT yrioByto ckopocts 0,6 paj/c, U yriosoe
yckopenue 0,36 pan/c?. B 3ToM cilydae yroil Mexay BEKTOPOM YCKOPEHHs KOHIA B Galku M OTpe3KOM, COEIMHAIONIIM
KOHell B ¢ MTrHOBEHHBIM LIEHTPOM YCKOPEHUH, PaBEH

[11 0,314 pan. [2] 0,785 pan. [3] 0,628 pax. [4] 0,942 pax. [5] 0,5 pan.

17. Touka JBHKETCS C MOCTOSHHBIM KacaTelbHbIM yckopenueMm 0,5 m/c?. B HauaibHBIi MOMEHT BpPEMEHHM TOYKa
HETIO/BIKHA U €€ KpUBOJHMHEHHass koopaunHata paBHa (0. B MoMeHT BpeMeHM 4 c, KpUBOJIMHEWHAs KOOpAMHATA TOYKHU
paBHa

[174 m. [2] 5m. [3] 3 M. [4] 6 M. [5] 2 M.

18. Komeco mmamerpa 90 cm, kaTutcs 0e3 CKOJBKEHUS MO MPSIMOIMHEHHOMY PENbCy, IMepeMelIasch 0 HeMy 3a
KaXIylo cekyHIy Ha 20 M. B 3ToM citydae paccTostHue MEXIy MTHOBEHHBIM IIEHTPOM CKOPOCTEH M MTHOBEHHBIM [IEHTPOM
YCKOpEHHI paBHO

[1] 0,59 m. [2] 0,65 m. [3] 0,32 M. [4] 0,45 M. [5] 0,72 m.

19. KacarenpHoe yCKOpEHHE TOYKM MpPSIMO MPOMOPIHMOHAIBHO BPEMEHHM MABIXKEHUS TOYKH, KOI(PQPUIHEHT
npornopuroHansHocTy pasel 0,2. B HayaapHBI MOMEHT BpEeMEHH CKOPOCTh TOYKH paBHa 2 M/c. B aToM citydae ckopocThb
TOYKH AOCTUTHET 10 M/C B MOMEHT BpEMEHH, PaBHBbIi

[1]7,66 ¢c.[2]9,87 c.[3] 7,14 c. [4] 8,02 c. [5] 8,94 c.

20. Crepxxens AB mmmuo# 50 cM, OBIKETCS B IUIOCKOCTH uYepTexa. B HEKOTOPHIIT MOMEHT BpeMeHH TOo4YkH A u B
CTEPIKHS UMEIOT YCKOPEHHS, PABHbIE COOTBETCTBEHHO 2 M/c? 1 3 M/c?. BekTOpa yCKOPEHHI 3TUX TOYEK TIEPIIEH UKy IISPHBI
npsiMoii AB 1 HanpaBJIeHBI B TPOTHBOIIONIOXKHBIE CTOPOHBI. B 3TOM ciiydae yriioBoe yCKOpeHHe CTEpXKHS paBHO

[1]112¢?

[2] 14 c?

[3] 10 c?

[4] 8 ¢?

[5]13 ¢

21. Tpoekmus ckopoctd Ha ock Oy paBHa 3 M/c, a MPOEKIUS CKOPOCTH Ha och OX MPSAMO MPOIOPI[HOHATLHA
KBaJIpaTy BPEMEHH JBWKEHHUS TOUYKH, rie Kod(pumueHT mpomnopuuoHaibHOCTH paBeH 0,2. B sTom ciydyae B MOMEHT
BPEMEHH 2,5 C KacaTelbHOE YCKOPEHUE PaBHO

[17 0,287 m/c?

[2] 0,438 m/c?

[31 0,517 m/c?

[4] 0,385 m/c?

[51 0,498 wm/c?

22. Cxopoctp nentpa C koneca, xarsmerocss 6e3 ckoimkeHus nmo ocu OX, mocrosHHa. B 3ToM ciyyae BekTop
YCKOPEHHUS TOUKH, SBJISIONIEICSI MTHOBEHHBIM LIEHTPOM CKOPOCTEH KoJleca, COCTaBIsIET ¢ 0Chbo OX yroJi, paBHbII

[1]45°.[2] 120°. [3] 90°. [4] 135°. [5] 0°

23. Tpoexnusa yckopeHus Touku Ha och Oy paBHa 0,9 m/c?, a Ha ochb OX NpsAMO MPOIOPLMOHAILHA BpPEMEHH
IBIDKEHUSI TOUYKH, The Ko3(h(duIMeHT npomnopuuoHanbHocTH paBeH 0,1. B HadanpHBII MOMEHT BPEMEHH TOYKa
HEenoJIBIKHA. B 3TOM ciTydae kacaTellbHOE YCKOPEHHE TOUYKH B MOMEHT BpeMeHH 10 ¢ paBHO

[172,51 m/c?

[2] 1,27 m/c?

[3] 3,14 m/c?
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[4] 3,48 m/c?

[5]1 0,9 m/c?

24. Koseco pamuyca 0,1 M xaTuTcst 10 NPSIMOJIMHEIHOMY pelibey 0e3 ckonbkeHus. LleHTp koseca A nepemernaercs ¢
MIOCTOSIHHOW CKOpOCThIO 2 M/c. B 3TOM ciydae yckopeHue BepxHel Touku B koneca paBHO

[1] 35 m/c?

[2] 40 m/c?

[3] 48 m/c?

[4] 20 m/c?

[5] 10 m/c?

25. TIpoekuus yckopeHus Toukd Ha ock Oy nmocTosiHHa U pasHa 0,8 M/c?. TIpoeKius yCKOpeHUs TOYKH Ha och OX
IPsIMO IIPOTIOPIMOHANEHA BPEMEHH ABW)KEHHS TOUYKH, rae kodddunueHT nponopironaisHocTH paseH 0,8. B HauambpHbINH
MOMEHT BPEMEHHU TOUKA HETMOJBIDKHA. B 3TOM ciiydae kacaTeabHOE YCKOPEHHE TOUKH B MOMEHT BPEMEHH 2 C paBHO

[1]1,7 m/c?

[2]2,1 m/c?

[3] 2,4 m/c?

[4] 2,0 m/c?

[5]1,2 m/c?

26. Ilo HemoABMXHOHM IUTIOCKOCTH KaTUTcs Koineco paamyca 0,5 m. Ilepememenne meHTpa Kojeca MO IUIOCKOCTH
IpsIMO TIPOTIOPILMOHATBHO BPEMEHH IBIKEHHUsS Koneca. Koad¢uuneHT nmponopruoHaabHOCTH paBeH 2. B aTom cirydae
YCKOpEHHE TOYKH COTPUKOCHOBEHHS KOJIECA C IIOCKOCTHIO PAaBHO

[1] 6 m/c?

[2] 5 m/c?

[3] 2 m/c?

[4] 10 m/c?

[5] 8 m/c2

27. Touka ABHXKETCSA C MOCTOSHHOW CKOpocThi0 30 cM/C MO Oyre OKPY)XHOCTH paauyca 2 M. B artom ciyuae
YCKOPEHHE TOUKH PaBHO

[1]5,9 cm/c?

[2] 3,8 cm/c?

[3] 6,3 cm/c?

[4] 3,2 cm/c?

[5] 4,5 cm/c?

28. bpycok AB cKOJb3UT, ONMpasCh KOHIIAMHM Ha CTE€HY U MO0JI, B IUIOCKOCTHU, NMEPHEHAUKYISPHON CTEHE U MOIY.
CkopocTh BepxHero koHma A OyzmeT B 2 pas3a OoJblie CKOpOCTH JIpyroro KoHua B mpu yrie HakioHa Opycka K Moy,
paBHOM

[1731,8°.[2] 32,7°.[3] 30,8°. [4] 24,1°. [5] 26,5°.

29. TIpu ckopocTH crycka 120 KM/4 HOPMallbHOE yCKOPEHHE caHeil Ha Tpacce 6o6cies pasHo 19,62 m/c?. B stom
clIydae pajinyc 3aKpyIJIEHHUs TPAacChl PaBeH

[1] 56,6 m. [2] 67,8 M. [3] 51,2 M. [4] 60,0 m. [5] 69,6 m.

30. CkopocTh LIEHTpa KaTALIErocst O HETIOIBMKHOM IIIOCKOCTH KoJjieca panuyca 0,5 M paBHa 5 m/c. CKOPOCTh TOUKH
COIPUKOCHOBEHHS KOJIeCa C IJIOCKOCTBIO PaBHA

[170,1 m/c. [2] 0. [3] 2,5 m/c. [4] 10 m/c. [5] 5,5 m/c.

31. ABTOMOOWJIb IBMXKETCS 1O TOPU3OHTAIBHOW IOPOTe C MOCTOSHHOHN ckopocThio 90 kM/4. Korma HOpMambpHOE
YCKOpEHHE LIEHTPa aBTOMOOMIISA PABHO 2,5 M/c2, TO pajryc 3aKpyTJIeHHs IOPOTH B STOT MOMEHT BPEMEHH PaBEH

[171 900 m. [2] 250 m. [3] 650 M. [4] 400 m. [5] 190 m.

32. Hunuugp 1, paguyca 14 cM, KaTUTCs MO HENMOJABMKHOMY UMIMHIPY 2, paauyca 20 cM. PaccTosiHue oT ueHTpa
IUIMHIPA | 10 ero MTHOBEHHOT'O IIEHTPa CKOPOCTEN paBHO

[1]1 0,20 m. [2] 0,07 m. [3] 0,33 M. [4] 0,26 M. [5] 0,13 m.

33. Touxa IBIXKETCS HO TPAGKTOPHUHM TaK, YTO 3aKOH H3MEHEHHS KPUBOJIMHEHHONH KOOPAMHATHI TOYKH IPSAMO
NPOIOPIIMOHANIEH BpeMEHH JBWXeHHs Toukd. Koadduimentr nponopuuonanssHocT paBeH 5. Korna nHopmaibHOe
YCKOPEHHE TOUKH PaBHO 3 M/C?, TO pajinyc KpUBU3HBI TPACKTOPHHU PABEH

[11 7,12 ™. [2] 5,30 m. [3] 8,33 m. [4] 3,53 m. [5] 9,87 m.

34. Crepxxenb AB, nnunoit 60 cM, IBMXKETCS B IUNIOCKOCTH. B HEKOTOpBIIT MOMEHT BpeMeHu Touku A U B crepkus
HUMEIOT CKOpoCTH 4 M/c M 2 M/C COOTBETCTBEHHO. BeKTopsl ckopocTell 3THX TOYEK INMEepHeHAMKYJSpHBI mpsiMoil AB n
CKOpPOCTHU HaMpaBJIEHbl B IPOTUBOIOJIOXKHBIE CTOPOHBL. B 3TOM ciydae paccTosiHHE OT TOUKM A 10 MTHOBEHHOI'O LIEHTpa
CKOpOCTEH paBHO

[170,3 m. [2] 0,4 m. [3] 0,5 m. [4] 0,6 m. [5] 0,7 m.

35. DnekTpoBO3 ABMXKETCS MO JIyre oKpykHocTH paguyca 300 M. HopManbHOe yCKOpeHHe 3JeKTpOoBO3a HE OyIeT
npeBbImAath 1 M/c? IpU ero MakCUMAJIbHOM CKOPOCTH, PaBHOI

[1]1 30,0 xm/4. [2] 60,3 km/4. [3] 62,4 km/4. [4] 63,9 km/4. [5] O.

36. Juck pagmyca 50 cM KaTUTCS 1O HEMOJABUKHOW TUIOCKOCTH. PaccTosHue OT TeOMETPHUYECKOTO IEHTPa AUCKA JI0
MTHOBEHHOTO LIEHTpa CKOPOCTEH paBHO

[1] 1,00 m. [2] 0,75 m. [3] 0,25 m. [4] 1,50 m. [5] 0,50 m.
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37. llentpudyra s TPEHUPOBKH IMJIOTOB YCTPOEHA TaK, YTO LEHTP KaOWHBI C YEIOBEKOM HAaXOIHUTCS Ha
paccTosHuM 5 M OT ocu BpauleHus. HopMaibHOe yckopeHue eHTpa Kabunbl paBHo 49,05 M/c? Tora, Koria CKopocTh ee
paBHa

[1749,1 m/c. [2] 44,1 m/c. [3] 15,7 m/c. [4] 22,9 m/c. [5] 11,3 m/c.

38. Tpeyronsauk ABC coBepuraeT riockonapauiesibHoe JBrkeHne. CKOpoCcTh TOUKH A TpeyrojibHUKa paBHa 2 M/cC,
yIJIOBasi CKOPOCTh TPEYrojbHUKA paBHa 2 pan/c, cropona AB=1,5 M. Bektop ckopoctu Touku A HampasiieH K Touke B.
CkopocTtb Touku B paBHa

[174,12 m/c. [2] 3,61 m/c. [3] 1,5 m/c. [4] 2,98 m/c. [5] 2,14 m/c.

39. CamomeT NETHT MO KPYroBO#l TpaekTopwu, pammyc kKotopoil 10 kM. Ecnm HopMmalibHOE yCKOpEHHE caMojieTa
paBHO 6,25 M/c?, TO ero CKOpOCTh paBHa

[1] 800 xm/g. [2] 625 xm/4. [3] 500 km/4. [4] 900 km/4. [5] 990 xm/4.

40. IIpoekuuu cKOpOCTEil TOYEK MIOCKOH (PUTyphI Ha OCh, TPOXOJISINYIO YE€PE3 3TH TOUKH

[1] e paBHbL. [2] paBHBL. [3] paBHBI IPU AOMOJHUTENBHBIX YCIOBUSX.

41. TIlpu p[BWKEHHMM TOYKM 1O TPACKTOPUM M3MEHEHHE KpPUBOJIUMHEMHOW KOOpAMHATHI TOYKU HPAMO
NPOIMOPIMOHANIFHO KB3JIpaTy BpeMEHH JIBIKeHUs ToukH. Koadduuuent nponopuuoHambHocTd paBeH 0,6. B MomeHT
BpPEMEHU ABIKEHMS TOUKH, KOTJa ee KpUBOJIMHEWHas koopAnHaTa paBHa 30 M U paguyc KpUMBHU3HBEI TPAeKTOPUHU paBeH 15
M, HOPMaJIBHOE YCKOPEHHE TOUKU PaBHO

[1] 1,5 m/c?

[2] 4,5 m/c?

[3] 6,0 m/c?

[4] 4,8 m/c?

[5] 3,3 m/c?

42. Crepxenb AB pnmunoit 80 cM ABHXKETCS B IUIOCKOCTH. B HEKOTOpBIE MOMEHT BpeMeHU TOukd A u B crepxHs
MMEKOT YCKOPEHHS, COOTBETCTBEHHO paBHbIE 5 M/c? u 10 M/c?, BeKTOpa 3THX yCKOPEHMIH TIepIeHANKYIAPHEI TIpsAMOl AB u
HaIpaBJIEHBI B OJJHY CTOPOHY. B 3TOM cilyuae yrioBoe yCKOpEHHE CTEPKHS paBHO

[1]5,17¢c

[2] 6,25 ¢

[3]17,93¢

[4]1951 ¢

[5]17,49 ¢

43. Jleranb maccoii 0,5 K CKONB3UT MO NOTKY. JIIs TOro 4ToOBI JeTalb ABMrajach C YCKOPEHHEM 2 M/c?, JIOTOK
JIOJDKEH PacrioyiaraTbCsi K TOPU30HTAIBHOM INIOCKOCTH O] YTIIOM

[17 11,8°.[2] 14,2°.[3] 9,5°. [4] 13,6°. [5] 8,7°.

o .2 -2
44. Kunetuueckas >Heprus Mexanudeckoil cuctembl T = X + 2V | norennuansnas sneprus I1=16x>+80y?, rze X,

y - 00001meHHbIe KoopanHaThl. Husmas yactoTa koseOaHnii CHCTEMBI paBHA
[114c?

45. Teno maccoil 50 Kr, NOJIBENIEHHOE Ha TPOCE, MOJHUMAETCS BEPTUKAILHO ¢ yckoperueM 0,5 m/c?. B aToM ciyuae
CHUJIa HAaTSHKEHUS Tpoca paBHA
[17450 H. [2] 378 H. [3] 516 H. [4] 649 H. [5] 281 H.

. .2 -2
46. Kunernueckas sHeprus Mexanudeckod cuctembl T =14X" + 2Y" . OOOOUIEHHBIM KOOpIWHATaM X U Y

COOTBETCTBYIOT 0000ImeHHbIe citbl Px=3x, Py=5y. B 3TOM ciyuae MexaHudeckas CUCTeMa COBEpIIaTh KoJeOaHus

[1] me Oymert. [2] Oyzner. [3] OyzeTt npu onpeaeleHHBIX YCIOBHAX.

47. MatepuanbHas TOUYKa Maccoil 16 Kr IBIKETCS MO OKPYXKHOCTH pammyca 9 M co ckopoctsio 0,8 m/c. B atom
cilydae IPOEKIHs PaBHOACHCTBYIOIEH CHIIBI HA HOPMAIBbHYIO OCh paBHA

[1713,08 H.[2] 2,27 H. [3] 1,14 H. [4] 3,98 H. [5] 0,66 H.

48. Ecim ammiuTyia rapMOHHYECKOH 00OOIIEHHOH BBIHY)KIAIOIIEH CHIIBI YMEHBIIUTCS B TPH Pasa, TO aMIUIUTyJa
YCTaHOBHMBIIMXCS BBIHY)KACHHBIX MaJIbIX KOJEOAHM HEKOHCEPBAaTHBHONH MEXaHHWYECKOW CHCTEMBI C OJHOW CTENEHBIO
cBOOO/IBI yMEHBIIUTCS B

[1] 2 paza. [2] 4 pa3a. [3] 3 pa3a. [4] 5 pas3. [5] 6 pas.

49. MarepuanpHasi Todka Maccoi 14 Kr ABIDKETCS MO OKPY)KHOCTH pajguyca 7 M C TOCTOSHHBIM KacaTelIbHBIM
yckopenuem 0,5 M/c?. B HayaibHbI MOMEHT BPEMEHM TOYKAa ObLIa HENOJABUKHOW. B MOMEHT BpeMeHHM 4 ¢ MOJyIb
PaBHOJIEHCTBYIOIIEH CUITBI paBeH

[1]11,9H.[2]111,5H.[3] 9,1 H. [4] 12,8 H. [5] 10,6 H.

50. CBobosHbIe 3aTyXarolmue KojaeOaHnsi MEXaHNIEeCKOW CHCTEMBI ONMCHIBAIOTCS AU (epeHnnaTbHbBIM ypaBHEHHEM
2X +3X +5x=0, rae x - 0000IIeHHas KOOPAUHATA. B HaYalbHEIM MOMEHT BpeMEHH 0000IIEHHas KoopaAuHaTa Xo=0,

06061enHas ckopocth X, =1 M/c. B 3ToM ciydae 06061eHHas KOOpAMHATA B MOMEHT BpeMeHH | ¢ paBHa
[170,334 m. [2] 0,256 ™. [3] 0,459 M. [4] 0,281 m. [5] 0,198 m.
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51. Teno aBuxkeTCs BHMU3 MO IIaJKOM IJIOCKOCTH, KOTOpas HaKJIOHEHAa K TOPU30HTY oA yrioM 25°. B atoMm ciydae
YCKOpEHUE TeJla paBHO

[17 4,92 m/c?

[2] 3,08 m/c?

[3]12,95 m/c?

[4] 5,66 m/c?

[5] 4,15 m/c?

52. Jludpdepennmansroe ypaBHeHHE KOTEOaHNI MEXAHUYECKOM CUCTeMBI mMeeT B 12X + 48X +432x =0, rae
X - 0000meHHas koopauHarta. [Ipu 3ToM epro]; CBOOOIHBIX 3aTYXAaIOMINX KOJIeOaHU CHCTEMBI PaBeH

[171,82c.[2] 1,11 ¢c.[3] 2,28 c. [4] 0,95 c. [5] 0,87 c.

53. Teno aBMXKETCS BHU3 IO HAKJIOHHOHM IIEpOXOBATOH IUIOCKOCTH, KOTOpas oOpasyer ¢ ropu3oHToM yroa 40°.
Koadpunument tpenns ckonbxenus pasen 0,3. B 3Tom ciryyae yckopeHUe Teia paBHO

[1]3,51 m/c?

[2] 4,05 m/c?

[3] 5,88 m/c?

[4] 6,44 m/c?

[5] 3,02 m/c?

54. CoboxHBIE 3aTyXalOIIe KOIeOaHNs MEXaHHIEeCKOI CHCTEMBI OITUCHIBAIOTCS Au(depeHInaIbHBIM YpaBHEHHEM
2X + X +8x =0, Tme x- 0600IEeHHast KOOPAUHATA. 3a JBa IIEPHOJA AMILTATYIa KOJeOaHUH yMEHBITUTCS B

[1] 3,51 paza. [2] 2,98 pa3. [3] 4,03 paza. [4] 4,87 pas. [5] 5,63 paza.

55. MarepuanpHas TOYKa Maccod m JBIKETCS MO TOpM3OHTANBHOW ocu OX mox neiictBueM cmrel P=2m(x+1). B
MOMEHT BpeMeHH, KOor/1a KoopauHata Touku Xx=0,5 M, ee yCKOpeHHe paBHO

[172 m/c?

[2] 4 m/c?

[3]3 m/c?

[4] 1 m/c?

[5] 5 m/c?

56. JIBrKeHHE MEXaHMYECKON CHCTEMBI ONUCHIBAETCS U epeHIManbHEIM ypaBHeHneM 3 X + 6X +2 x =0, rue x -
000011eHHast KOOpAWHATA. DTO ABWKEHHUE allepUOJMIECKIM

[1] me Oymert. [2] Oyznet. [3] Oyzer npu onmpeaeNeHABIX YCIOBHAX.

57. Motopnass noaxa Maccoil 200 Kr mocie OCTaHOBKM MOTOpa IBHXKETCA HPSMOJMHEHHO, MpeoaoseBas
conpotuBiieHHe Bojbl. CHila CONPOTHBICHUS NPSMO IPOMOPLHOHANBHA KBaJApaTy CKOpocTH Joakd. Koapouumenrt
MPONOPIMOHANBHOCTH paBeH 4. Koraa ckopocTs JIOAKH 5 M/C, TO €€ YCKOPEHHE PaBHO

[1710,3 m/c?

[2] -0,2 m/c?

[31-0,4 m/c?

[4] -0,5 m/c?

[51-0,3 m/c?

58. NIuddepeHimanbHOe ypaBHEHHE TBHYKCHUST MEXaHUYECKOW CHCTEMBI UMEET BHI 20X +120X +720x =0,
rzie X - 00001IeHHas KoopAnHaTa. B 3ToM cirydae NBIKEHHE CHCTEMBbI allepHOINIECKIM

[1] me Oymer. [2] Oyzmer. [3] OyzeT npu onpeaeNeHHBIX YCIOBHUSIX.

59. Ha marepuanbHyio Touky Maccoif 200 kr, KoTopas HaXxOAWTCS Ha TOPU30HTAIBHOM MOBEPXHOCTH, NEHCTBYET
BEPTHKAJbHAS MOABEMHAs CHJIA, MPSIMO IPONOPIMOHAIbHAS KBaJIpaTy BPEMEHM JBIKEHHS TOYKH, KoddduimeHt
MpoTNopuHOHAIbHOCTH paBeH 10. B 3ToM cirydae Bpems, Ipu KOTOPOM HAYHETCS IBMKEHUE TOUKH PABHO

[1710c.[2]8c.[3] 14 c.[4]20c. [5] 5c.

60. TuddepeHnuanbHOe ypaBHCHHUE IBHKCHHS MEXaHHUECKOW CHCTEMbI UMEET BHU]I 15X +30X +900 x =0, rue
X - 00001eHHas KoopIHaTa. B 3TOM cirydae morapuMu4eckuil AeKpeMeHT KojaeOaHuil 3TOH CHCTEMBI PaBeH

[1] 0,735. [2] 0,695. [3] 0,948. [4] 0,714. [5] 0,818.

61. MarepuaiipHasi Touka Maccoil 22 Kr ABMXKETCS MO OKpYyxkHocTH panuyca 10 M. KpuBonuneiiHas koopauHaTa
TOYKHM TIPONOPLHOHANBHA KBaApaTy BpPEMEHH JBW)KEHHS TOUYKH C Kod(duimenTtoM npomnopuuoHamsaoctn 0,3. B
HavyaJbHbII MOMEHT BPEMEHH KPHBOJIMHEHHAs: KOOpAWHATa TOUkH paBHa 0. B 3TOM ciiydae B MOMEHT BpeMeHH 5 ¢ MOIyJIb
PaBHOJEHCTBYIOIIEH CHJI, IEHCTBYIONINX HA TOUKY, PaBEH

[1]25,6 H.[2] 22,1 H. [3] 24,9 H. [4] 23,8 H. [5] 21,4 H.

62. IuddepennnansHoe ypaBHEHHE KOJIeOaHUIT MEXaHNIECKOH CHCTEMBI IMEEeT BHT 8X +16X +800x =0, e
X - 0000meHHas koopanHaTa. B 3ToM citydae IeKpeMeHT KoeOaHui 3TO CUCTEMBI PaBeH

[1] 2,09. [2] 1,88. [3] 2,14. [4] 2,37. [5] 1,59.

63. MatepuanbHasd Touka Maccoil 1 Kr OBHXKETCA MO OKPY>KHOCTH paauyca 2 M CO CKOPOCTBIO, MPSMO
NPOTIOPIIMOHAIFHON BPEMEHH JBIDKEHUS! TOYKM ¢ KO3(D(UIMEHTOM MpPONOpIHMOHANLHOCTH 2. B MomeHT BpemeHm 1 ¢
MOJIyJIb PaBHOACHUCTBYIOLIEN CHIIBI, IPUIIOKEHHOH! K TOUKE, PaBEH

[1712,83 H.[2] 3,78 H. [3] 4,12 H. [4] 1,59 H. [5] 3,66 H.

64. InddepennuanpHoe ypaBHeHNE KOIeOaHUH MEXaHUYECKONH CHCTEMBI MMEET BHIL 56X + 825 x =0, roe x -
00600meHHas koopauHata. B aTom cirydae neproa cBOOOIHBIX KOJeOaHU ATOH CUCTEMBI paBEeH

[170,56 c.[2] 5,60 c. [3] 8,25 c. [4] 1,64 c. [5] 2,05 c.
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65. Tlo HaKJIIOHHOW IIJIOCKOCTH W3 COCTOSIHHSI TIOKOSI HAauWHAeT CKOJIB3UTh Telo Maccoil 1 kr. Yron HakJioHa
IUIOCKOCTH K ropu3oHTy 20°. Ha Teno aeiicTByeT CHiia CONPOTHBIICHUS IBIIKCHHIO, MPOMOPIHOHANBHAS CKOPOCTH
JBIDKEHUS Tena, kKo3dduuuent npomopruonansHocty paBeH 0,08. B 3ToM ciydae MakcuMmalibHasi CKOPOCTh JIBUXKCHHUS
TeNa paBHA

[1] 44,8 m/c. [2] 41,9 m/c. [3] 43,2 m/c. [4] 38,2 m/c. [5] 0,90 m/c.

66. Masble Koj1e6aHIs MEXaHMYECKOM CHCTEMbI ONMCBIBAIOTCA AU depeHuuanbHpM ypaHeHueM X + 12,562 x = 0,
IJIe X - 06061menHas koopauHaTa. HauanbHoe cMemenue cucTeMsl paBHO Xo=0,02 M, HauanbHas ckopocTh X, =2 m/c. B

3TOM ClIydae aMIUINTYAa KojaeOaHui paBHa

[1] 0,14 m. [2] 0,02 m. [3] 0,16 M. [4] 0,20 m. [5] 0,13 M.

67. MaTepuanbHasi TOUKa JIBIKETCS M3 COCTOSIHMS IOKOSI BHHM3 IO TJIAAKOH IUIOCKOCTH, KOTOpas HAKIOHEHa I0J
yraom 10° x ropu3oHTy. B 3TOM cirydae Touka mpoiizeT myTh 30 M 3a Bpems

[115,93 c. [2] 6,85 ¢.[3] 7,34 c.[4]4,75 c . [5] 8,66 c.

. o2 o2
68. Kunernueckas sHeprus MexaHuuyeckoil cuctembl T =8X; + 2X,, NOTeHIMaIbHAs 3HEPIUs CHUCTEMBI

T1=2(x1-X2)?, TIe X1 U X2 - 0000ILEHHbIE KOOPAUHATBL. B 3T0M ciyuae auddepeHiuanstble ypaBHEHUs IBUAKEHHS CUCTEMbI
B3aMMHO HE3aBUCHMBIMU

[1] me OymyT. [2] OyzyT. [3] OyayT mpH OmpeneIeHHBIX YCIOBHAX.

69. Teno Maccoit 200 Kr U3 cOCTOSIHUS MOKOSI IBMKETCS BBEpPX IO TIaJKON HAKIOHHOM MIOCKOCTU MOA ACHCTBUEM
nocrosHHo# cmibel F=1 kH. Yron HakioHa miockocTH ¢ ropuzoHToM 15. B sTOM ciiyuae Teno mepemecTuTcs Ha
paccrosiHue 8 M 3a BpeMs

[1]5,78 c.[2]16,50 c. [3]4,33 ¢c. [4] 7,12 c.[5] 2,18 c.

N -2 -2 2
70. Kunetnueckas sHeprust KoncepBaTuBHOM cucteMbl T =X, + X, + X, X, , norenuuansuas sueprus I[1= 0,5 X, +

X2 , TA€ X1, X2 - 00OOIICHHBIE KOOPAMHATHI CHCTEMBI. B 3TOM cilydae yckopeHue Xz B MOMEHT BpEMEHH, Korja

06001eHHas koopauHara X1=0,25 M, paBHO

[1]1-0,39 m/c?

[2] 0,47 m/c?

[3]1 0,05 m/c?

[4]-0,25 m/c?

[5]1 0,20 m/c?

71. MatepuanbHas Touka Maccoil 900 Kr ABMXKETCS MO TOPU3OHTAJIBHOW MpSAMOM MOJ AEHCTBHEM CHJIBL, NPSMO
MPOTIOPIIMOHAIIFHONH BpPEMEHHM ABIKCHUS TOYKH, KO3((HUIMEHT mponopuuoHambHOcTH paBeH 270. Bekrop cumisl
HarpaBJjIeH 0 TOW ke NpsiMoil. B HayaIbHBIH MOMEHT BpeMEHH CKOPOCTh TOUKH paBHa 10 M/c. B aToM ciydae ckopocTh
TOYKH B MOMEHT BpeMeHH 10 ¢ paBHa

[1720 m/c. [2] 27 m/c. [3] 36 m/c. [4] 25 m/c. [5] 18 m/c.
72. Kunetnyeckasi SHepTrus KOHCEPBATUBHOMN cucteMbl T = X12 + 0,75 Xg - X4 X, , noreHuunanbHas sHeprus [1=-x;-

X2, TJIE X1 ¥ X2 - 000011IeHHBIE KOOPJUHATEI. B 3TOM cilyuae yckopeHue Xl B MOMEHT BpeMeHH, koraa x,=0,5 M, paBHO

[1]0,25 m/c?

[2] 0,39 m/c?

[3]10,75 m/c?

[4] 0,50 m/c?

[5]10,10 m/c?

73. MatepuanbHasi TOYKa Maccoil 25 Kr Hayaja JBHKEHHE M3 COCTOSHHUS MOKOSI IO TOPU30HTAIBHON MPSIMON MOA
JIEHCTBUEM CHJIBI, IIPSIMO MIPOMOPIIMOHATHHOM BpEMEHH JIBIKECHUS TOUKH, Te KOA((HUIIHMESHT IPOIOPIIHOHAIEHOCTH paBeH
20. BexTop cuiibl HanpaJieH 1O ToH ke npsaMoil. [1yTb, mpoieHHbIN TOUKOM 3a 4 ¢, paBeH

[115,28 m. [2] 7,11 m. [3] 9,79 m. [4] 8,53 m. [5] 5,09 m.

. .2
74. JInsg MexaHHYECKOH CUCTEMBI C IByMs 00OOIIEHHBIMI KOOPIMHATAME X U Y KuHeTHdeckast sueprus T = 0,02 X

+5 yz , HOoTeHIMabHas sHeprus [1=-50y. B sToM cirydae yckopeHne Y paBHO

[1]2 m/c?

[2] 5 m/c?

[3] 3 m/c?

[4] 7 m/c?

[5] 1 m/c?

75. MarepuanpHas Touka mMaccoi 100 Kr IBMKETCS MO TOPH3OHTAIBHON MPSAMOM MO OEHCTBHEM CHIIBI, HPSMO
MPOTIOPIMOHATBHON BpEeMEHH JABIDKCHHMS TOYKHM, KOTOpash HampaBieHa 1o Toil xe mnpsamod. Koaddumment
poTnopurnoHaIbHOCTH paBeH 10. B 3ToM cirydae cKOpOCTh TOYKH YBEIHUIHTCS C 5 10 25 M/C 3a Bpems

[1720c.[2]10¢c.[3]25¢c.[4] 5¢c. [5] 15¢c.

& . 2 .. .2
76. Kunetnmueckas »Heprus MexaHmdeckod cucremsl T = 2X° + 10XYy+ 2Y", moTeHmuambHas SHEpPTHs

IT=12(x+5y)2. B oToM ciydae guddepeHnmanbHble ypaBHEH!s! CHCTEMbI B3aMMHO HE3aBUCHMbIMU
[1] e 6ymyT. [2] OyayT. [3] OyayT mpu ONPEEIeHHBIX YCIOBUSIX.
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77. Teno maccoit 12 Kr U3 COCTOSHUS MOKOSI JBMDKETCS 110 TOPU3OHTAILHON IPSMON MOJ IEHCTBHEM CHIIBI, MPSIMO
NPOMOPIMOHAILHOM  BpeMeHM ABWXeHWss Tena. Cuia HampaBlieHa 10 TOM Jke  HpsAMOH, koadduiueHT
nponopuuoHansHocTu paseH 0,6. Teno no ucreuenun 10 ¢ nocne Hauana ABMXKEHUS NPOIMIET MyTh, paBHBIN

[1] 7,15 m.[2] 6,37 m. [3] 7,79 M. [4] 8,33 M. [5] 9,12 m.

. .2 ;2
78. Kunernueckas sHeprus Mexanndeckoii cucremst T =10 X; + 4 X, , notenumansHas sneprus I1 = 5x1% + 8x2% . B

9TOM citydyae AudpepeHIuaIbHble YpaBHEHUS CUCTEMBI B3aUMHO HE3aBHCUMBIMHU

[1] e O6ynyT. [2] OyayT. [3] OyayT Ipu ONpeesICHHBIX YCIOBHUIX.

79. MatepuanbHasi Touka Maccoit 0,2 kr aBmxercs Baosib ocu Ox mop aeiictBuem cuibl Py=(-0,4t) H. Hayanpnas
CKOpPOCTB TOYKH pPaBHA 6 M/C, a CKOPOCTh TOYKH B MOMEHT BpEeMEHH 2 ¢ paBHA

[1] 5 m/c. [2] 4 m/c. [3] 2 m/c. [4] 3 m/c. [5] 1 m/c.

80. Kunernueckast SHEprusi MEXaHUIECKON CUCTEMBI, BBIPaXKEHHAs 4epe3 0000LeHHbIe ckopocTd X U Y paBHa T=

.2 .9 oo e
0,5X" +2Y" . ObobmenHbIe cribl paBHB cooTBeTcTBeHHO 3 H 1 4 H. B 3TOM ciydae oTHOIIEHHE YCKOpPEHHI X/ y

paBHO
[1] 4. [2] 2. [3] 7. [4] 3. [5] 9.
81. MarepuanbHas Touka Maccoii 1 kr aBmxkercs 1o ocu Ox moj aeiicTBreM cuibl Px=12t> H. B Ha4anbHBI MOMEHT

BpPEeMEHH KOOpJMHATa TOUKH Xo =3 M, a €€ MPOeKIHs cKopocTH Ha ock Ox paBHa X, =6 M/c. B 3ToMm ciydae myTs,

npoiineHHbIil MaTepuansHOi ToukoH 3a 1 ¢ mo ocu OX, paBeH
[1]12m.[2] 10 M. [3] 9 M. [4] 15 M. [5] 18 m.
82. KnHerndeckast SHEprisi MEXaHHUECKOH CHCTEMBI, BBIPAKCHHAs 4epe3 0000MeHHbIe ckopoctd X U Y, paBHa T =

05X + Xy + yz . O600LIeHHbIe CHIIBI paBHBI cooTBeTcTBeHHO Q,=-3 H 1 Q,=2 H. B 3TOM ciy4ae yckopeHue y paBHO
[1]5 w/c?
[2] 3 w/c?
[3] 2 m/c?
[4] 1 m/c?
[5] 7 m/c?
83. Teno maccoif 1 Kr majaeT, HCIBITHIBAS CONPOTUBJEHHUE BO3/yXa, IPONOPLUOHANLHOE CKOPOCTH ABMKEHHUS C

k03¢ ¢punnenrom nponopuroHaabHOocTH 0,03. B 3TOM Cityqae MakcuManbHast CKOPOCTb ITaJICHUS Tella paBHa
[1] 536 m/c. [2] 297 m/c. [3] 413 m/c. [4] 509 m/c. [5] 327 m/c.

O11eHOYHBIH JIUCT K TECTY:
OTBeTsl:

Oo0yu4atoniemycst pepiararorcs 80 BOIPOCOB U3 TECTa, 3a KaXKbIH MPaBUIBHBIN OTBET HoOaBiseTcs mo 0,5 bama:
3a BepHbIe 0TBETHI Ha 80 BompocoB — 40 6aytoB
Ha 0 BorpocoB — 0 6aiios.

Cemectp 6. DneKTpoANHAMHKA
TeMbl JOKIJIAI0B U IIPOEKTOB K MPAKTHYECKUM 3aHATHAM
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1. OcHoBHBIE HYacTH M CTPYKTYpa KIJIACCHYECKOH JJIEKTpOAMHAMHUKU. OCHOBHBIC TOHSTHS 3JIEKTPOJMHAMHKH.
dusznueckre XapaKTEPUCTUKU AJIEKTPOMATHUTHOTO MOJISL U UX €IUHULIBI U3MEPEHUSL.

2. T'eomerpuueckue XapakTEpPUCTHKU CHIJIOBOTO IIOJISI: CHIIOBBIC JIMHWH, SKBHIIOTEHLWAJIbHBIE MMOBEPXHOCTH. [IBa
BUJA CUJIOBBIX IoJIeH. YpaBHeHuss MakcBena.

3. DnexkTpHyecKuil 3aps U AIeKTpUuecKuid TOK. CBOMCTBA AIICKTPUUECKOTO 3apsijia: aIIMTHBHOCTD, TUCKPETHOCTD,
HMHBapUaHTHOCTb. [ITOTHOCTE 3MEKTPUYECKOTO 3apsaaa. DIEKTPUUECKUN TOK U €ro XapaKTepUCTHKH: CHUIa TOKa, BEKTOP
IUIOTHOCTB TOKa. JINHUM TOKa, TPYOKH TOKa M CTPYH TOKa.

4. 3akoH COXpaHEHHS DICKTPUUYECKOTO 3apsaa B HHTerpadbHOM n auddepennnansHoit dopme. EgmauIB
n3MepeHus 3apsina u cuibl Toka. Cuctema equnnn CH. I'ayccoBa cuctema exuHMII.

5. Knaccudukamust >IEKTPOMAarHWTHBIX — IMOJEH.  DJIEKTPOCTAaTHYECKOE, CTALHOHAPHOE M IIEPEMEHHOE
JIEKTpOMAarHuTHeIe Tois. KBasucTatmueckoe M KBa3WCTanMOHapHOE moins. Kpurepnii KBasMCTaIMOHApHOCTH MOJIS.
Muxkpo- 1 MaKpo-IOJIs.

6. Makpockonuueckas 3JIeKTpoJrHaMHUKa MakcBesula, KjaccuyecKasi JIeKTpOoHHas Teopusi JIopeHna 1 KBaHTOBas
aneKkTpoauHamuka Jlupaxka.

7. Onextpocratuka: YpaBHenue Ilyaccona, ¢yHkuus ['puna, 3akon Kyiona. PasnoxxeHue noTeHnuana
JIEKTPOCTATHYECKOTO OIS [0 MYJIBTHIIONSAM. DHEPrusi CUCTEMBI 3apsiioB BO BHemrHeM nouie. [Ipobnema nokanuzaunu
SHEPIUU B 3JIEKTPOCTATUYECKOM IIOJIE.

8. Omnektpmueckoe mone B BemecTBe. CBOOOMHBIE M CBA3aHHBIC 3apsiabl. BekTop monspH3aluyl TUAICKTPHKA.
BekTop 35IeKTpHIecKOro cMenIeH . JJu3aekTprieckast BOCIPUUMYNBOCTD M AUAICKTPHUUECKAs TPOHUIIAEMOCTb.

9. BemecTBeHHOE ypaBHEHHWE B OJHOPOJHOM M HM30TPOIIHOM JOWAJIEKTpPHKE. TEH30p IHMANIEKTPHUYECKOH
MIPOHUIIAEMOCTH.

10.  VYpaBHeHms MakcBemna Il 3JIEKTPOCTATHIECKOTO MOJiA B AudepeHnnansHOi M MHTErpanbHOH (opme.
I'paHuuHBIE yCIOBUS Ul BEKTOPOB Mouisl. PemeHne 3a1a4 3JEKTPOCTATHKH C ITOMOIIBIO JIEKTPOCTATHIECKOI TEOpEeMBI
I'aycca-Octporpazackoro. [loTeHnuan 31eKTpOCTATUYECKOTO MOJs, €ro CBOMCTBA, (PU3NYECKUH CMBICH M €IUHUIBI
n3MepeHus. YpasHeHus Jlannaca u Ilyaccona.

11. T'panmunble ycnoBus i HoTeHnuana. OJHO3HAYHOCTh pPELICHHE 3aJadyd A MOTEHIHaja ¢ IOMOIIbI0
ypaBHeHus Ilyaccona. Pemenue 3amau 1o 3iaexkTpocraTuke ¢ IOMoUIblo ypaBHeHui Jlamnaca u Ilyaccona. Pasnuunele
METOJbI PEUIeHHs 3aJad MO DJIEKTPOCTATHKE: METOJ OTPULIATENBHBIX MacC, METOJ M300paxkeHus. MeTonpl pelieHus
TPYAHBIX 33734 110 3JIEKTPOCTATUKE.

12. CrammoHapHOE >JIEKTPOMArHWTHOE Mosie. MarHmTocTaTHKa. YpaBHEHHs MakcBeiua JUlsl CTalliOHApHOTO
JIEKTPOMAarHUTHOTo 1ot B nuddepennmansHoi Gopme. YpaBHeHHss MakcBemia B HHTErpaibHOH (opme. ['paHndHbIC
YCIIOBUSI JUIS BEKTOPOB CTAI[IOHAPHOTO 3JICKTPOMArHUTHOTO TOJIsi. MeTOoabl pemieHus ypaBHeHMH MaxkcBemna uis
CTAIMOHAPHOTO AJICKTPOMAarHUTHOTO OIS,

13.  CkanspHbIif 1 BEKTOPHBIH HOTEHIMAIBI JIEKTPOMArHUTHOTO Moist. CBOMCTBA MOTCHIMANIOB CTAIIHOHAPHOTO
3JIEKTpOMarHuTHoro noJjst. KanubpoBouHsle (rpaiueHTHbIE) MpeoOpa3oBaHusi BEKTOPOB CTALIMOHAPHOTO MOJIS.

14.  KamuOpoBounsle ycnoBus. YpaBHenuss Jlammaca wu  IlyaccoHa anst  BEKTOpOB — CTallMOHAPHOTO
3JIEKTPOMAarHUTHOTO NOJs. PemieHune ypaBHEHHMH 111 NOTEHIMANOB 3JIEKTPOMAarHUTHOro mois. 3akoH buo-Capapa u
Jlannaca.

15.  Cuna Jlopenna. 3akoH AMIiepa I B3aUMOJEHCTBUS JBYX MPOBOJHHKOB C TOKOM. DJIEKTPOANHAMHYECKAS
MIOCTOSIHHAs. MarHWTHBIN AWMONBHBIH MOMEHT M BEKTOPHBIM MOTEHLMAl CUCTeMBI TOKOB. Cuila M MOMEHT CHIIBI,
JICUCTBYIOIINE HA MAarHUTHBIH JTUITIOJIb BO BHEIITHEM I10JIE.

16.  CrammoHapHOE 3JIEKTPOMAarHUTHOE IOJIe B BemlecTBE. MUKpPO- M Makpo-TOKH. IIIOTHOCTH IMIIOIBHOTO
MOMEHTa M BEKTOP-TIOTEHIMAJ] MarHUTHOTO mouisi. Bektop HamarHW4YeHHOCTH. JlBa BHJa MarHeTHKOB. BemecTBeHHbIE
YpaBHEHUS [JIsl CTAIMOHAPHOTO JIEKTPOMArHUTHOTO 1oJIsl. BekTop Hanps»KEHHOCTH MarHUTHOTO TOJIS.

17.  MarnautHas BOCIPHUMMYMBOCTH M MAarHuTHas IPOHHIAEMOCTh BeIeCTBA. YpaBHEHWS MakcBeina Juist
CTAIMOHAPHOTO HJIEKTPOMArHUTHOTO MOJIS B BelecTBE B AudepeHuansHon Gopme.

18.  VYpaBHenuss MakcBe/la B BCINECTBE B HHTErpaibHOW (opme. ['paHWYHBIC YCIOBUS Uil BEKTOPOB
CTallMOHAPHOTO 3JEKTPOMArHUTHOTO TIOJIS B BEIIECTBE.

19.  3akoH coxpaHeHHs JIEKTPUYECKOro 3apsja Ui CTAllMOHAPHOTO 3JEKTPOMAarHUTHOTO noJisi. Hepa3pbIBHOCTH
JIUHUN TOKA B CTAIMOHAPHOM Tosie. 3akoH Oma u 3akoH Jlenna-/xoyis B HHTErpaibHON U quddepeHnnansuoi popme.
OM — eiMHHIIA CONTPOTHUBIICHHS IPOBOIHIKA. VICTOUHNKH TOKa. DIEKTPOABHKYIIAs CUIIA.

20.  DOmnexrtpoémkocth mpoBoaHuKa. Papax — enununa snekrpoéMmkoctd B cucreme CU. KonpeHcaTopsl.
DIeKTPOEMKOCTh CUCTEMBI KOH/IEHCATOPOB.

21.  DHeprus MarHuTHoro rmoJisi. JIokanuzanus MarHUTHOW 3Hepruu. [LtoTHOCTE 3HEprHN.

22.  VYpaBHEHHMS TIEPEMEHHOIO O3JIEKTPOMAarHUTHOTO IIOJSl. 3aKOH COXPaHEHMsl OJIIEKTPHYECKOTO 3apsija B
MEePEMEHHOM 3JeKTPOMAarHuTHOM nosie. ['unoresa MakcBenia o Tokax cMeleHus. YTo Takoe TOKU CMELICHUS B BaKyyMe.
DU3NUECKHUI CMBICH THIIOTE3bI MaKcBeIa 0 TOKaX CMEIEHHUS.

23.  3akoH 3JeKTpOMarHuTHON wHAyknuu dapames B mMHTErpasbHON U muddepennuanbHoi dopme. Iomesoit
xapakTep (hapageeBCKON MIEKTPOABIDKYIIEH CHIIBl. BUXpeBol xapakTep HHAYKIIMOHHOTO 3JIEKTPHYECKOro moiisi. Bropoe
ypaBHeHHe MakcBeia.

24.  Tperbe u 4erBéproe ypaBHeHuss MakcBewia. Cucrema ypaBHeHHMi MakcBemta B anddepeHnraIbHol 1
HHTErpainbHOH hopMme. ['paHIIHBIE YCIIOBHS I BEKTOPOB MIEKTPOMATrHUTHOTO OIS,

25. Ilonnast cuctema ypaBHEHHMI M 3aKOHOB KJIaCCHYECKOW dnekTpoauHamuku. OrpeleseHue BEKTOpPOB
9JIEKTPOMArHUTHOTO NOJISl C TOMOIIBIO TPAHUYHBIX YCIOBHH.
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26.  VYpaBHenus MaxkcBemia u ypaBHeHus JlopeHua. Ycpennenue ypasHenui Jlopenmna. CBs3b BEKTOPOB MUKpO-
1 MaKpo-TIOJIsL.

27.  TlonsTne o KBaHTOBOM 3JIEKTPOIUHAMHUKE.

28.  CoxpaHeHHE SHEpPIMH B JJIEKTPOJMHAMHKE. [IIIOTHOCTH AIEKTPOMArHUTHOM DHEPrHMU M IIOTHOCTh MOTOKA
AJIEKTPOMAarHUTHON SHEPTUH.

29.  Bexrop [loiiHTHHTa 1 BeKTOpP YMOBa.

30. Meronsl pemeHus ypaBHeHHH MakcBemia. [loTeHNMansl TMEpPeMEHHOTO 3JIEKTPOMArHUTHOTO IIOJIA.
KannbpoBouHsle mpeobpa3oBaHus NTOTCHINAIOB. Y CIIOBHS KaMOPOBKH.

31. KammbpoBouHass  WHBapHMaHTHOCTh  ypaBHeHHWH  MaxkcBemta.  YpaBHeHHS s ITOTEHIMAJIOB
JIEKTPOMAarHUTHOTO TTOJIS.

32. Teopema 00 OTHO3HAYHOCTH peHmIeHUS ypaBHeHHWH Maxkcemna. HMmynbc W MOMEHT UMITYIJIbCa
JIEKTPOMAarHUTHOTO MOJIst. 3aKOHBI COXPAHEHHUS IS DJIEKTPOMAarHUTHOTO MOJI.

33.  DnekTpoMarHUTHBIE BOJIHBI. BOJIHOBOE ypaBHEHHE ISl MTOJICH U MOTEHINAIIOB U €r0 PEeLIeHHe,
MIONIEPEYHOCTh 3JIEKTPOMAarHUTHBIX BOJIH, BeKTOp [loiHTHHTa.

34.  Ilnockue MOHOXPOMATHYECKUE BOJIHBI, TIOJISIPU3ALHSL.

35.  DnekTpoMarHMUTHOE T10JIe YCKOPEHHOTO 3apsa/a. YTIIOBOE paclpe/elicHue HHTEHCUBHOCTH U3ITyYeHUs,
¢dopmyna Jlapmopa.

36.  Ilpocreiimmue u3aydaromue CUCTEMbI. bIrKHsA, MHIYIMPOBAaHHAS W BOJTHOBAS 30HBI OIS M3y ICHUS
HEPEIATUBUCTCKON CHCTEMEBI 3aps/0B, TI0JIe B OIMIDKHEH 30HE.

37.  Iloxe B BOIHOBOH 30HE, 3IEKTPHUECKOE AUMOIBHOE M MArHUTHOE IHUIOIBHOE M3ITydICHHUE, TTONIAPU3aIHs 1
MOIITHOCTb.

38.  IlpeobGpaszoBanus Jlopenma. PenstuBucTcKast 3eKTpOIMHAMHUKA.

39.  4-BexTops! U 4-TeH30pHI. UeThIpexMepHbIi MOTeHINAN. TeH30p 37I€KTPOMAarHUTHOTO TOJIS. Y paBHEHHS
MakcgBeinia B KOBapHaHTHOM (opMe.

40.  3akoH mpeoOpa3oBaHUs KOMIIOHEHT 3JIEKTPOMArHUTHOT'O TOJIS.

O1eHOYHBIH JIUCT K JOKJIagaM

Kpurtepuu onieHUBaHUS JOKIAI0B HA MPAKTHYCCKUX 3aHATHSIX:

2 Oaa — JOKJIaJ COOTBETCTBYET TeME, Lielb, CHOPMYITHPOBAHHAS B JOK/Iae, TOCTHIHYTa;

3 Gayuta — IOKIJIQJ COOTBETCTBYET TeME, CTPYKTYPHUPOBaH, Ielb, c(hOpMyTHpOBaHHAS B JOKIAIE, JOCTUTHYTA, TOKIAI
MIOJITOTOBJICH CAMOCTOSTEIFHO, IIPOJIEMOHCTPHPOBAHO CBOOOIHOE BIaJICHHE MAaTCPHAJIOM;

4 Gaiuta — DOKIIAJ COOTBETCTBYET TE€MeE, CTPYKTYPHPOBaH, LeNib, CPOPMHUpPOBAaHHAs B JOKJIAIe, JOCTHUTHYTA; JOKIAL
MOJITOTOBJICH CaMOCTOSITEIBHO, IPOIEMOHCTPHPOBAHO CBOOOMHOE BIaJICHUE MAaTEpPHAaJOM; IPEACTaBICHO COBPEMEHHOE
BHJICHHE TIPOOJIEMBI M BO3MOKHBIC BapHAHTHI €€ Pa3peIICHHUS;

0aJIoB — JIOKJIaJ] COOTBETCTBYET TeMe, CTPYKTYPHPOBaH, LieNb, CHOPMUPOBAaHHAs B JOKJIae, NOCTHIHYTA; NOKJIa]
MOJITOTOBJIEH CaMOCTOSATENLHO, IPOAEMOHCTPUPOBAHO CBOOOTHOE BIAJACHHE MAaTEPHAIOM; IPEICTaBICHO COBPEMEHHOE
BHUJICHUE TPOOJIEMbl U BO3MOXHBIE BapUaHTBl ee paspelieHus. Jlokian coOmpoBOXKIAETCS AEMOHCTpalUed HarJsIHOTO
Marepuana (mpe3eHTaIuei).

VYyactue B 00CyXIeHUU TPECTABICHHBIX JOKIAI0B.

Kpurepun oueHku:

1 6aymt — oOy4aromuiics 3aaeT BOMPOCH! BRICTYHAIIEMY IO TIpobiieMe, paccMaTpUBaeMOH B TOKIIAJIE.

2 Gaiuta — KOPOTKHE JOMOTHEHHUS MITH 3aMEUaHHs 10 OJTHOMY-IBYM BOIIPOCAM;

3 Oarta — coaepKaTeNbHBIA OTBET Ha OJIFH U3 BOTIPOCOB;

4 Gamna — coaep KaTeNbHBIA U TITyOOKHI OTBET Ha ABa-TPH O00CYXKIAaeMBIX BOIMPOCA, THOO CYIIECTBESHHBIC JOMOTHEHUS
10 BCEM 00CYKIaeMbIM ITpoOIeMaM.

[oxroToBka mpe3eHTAINH 110 33JaHHON TeMe C UCT0Ib30BaHueM mporpamMbel MS Power Point.

BriOpannas Tema q0KHA OBITH OCBEIIEHA MOJHOCTBIO, MAaTEpHUall TEMbI MPEICTABIeH Ha Cliaiilax B OCHOBHOM B BUJIE
Pa3IUYHBIX CXeM, TaOJIuUIl U T.J. ¢ J00aBIeHUEM PUCYHKOB-MLTtocTpamui. KonmuecTBo cnaiiios - He meHee 15.

Kpurepun oueHku:

4 Gasuia - TeMa OCBEIIEHA HE TIOJIHOCTBIO, MIIH OCBEIIEHA MTOJHOCTBIO, HO CJAM/IBI COAEPIKAT TOJIBKO IMPOCTOM TEKCT HIIH
TEKCT CO BcTaBKaMu pucyHkoB. Kommdectso ciaiigos — 10-15.

5 ©aoB - TeMa OCBelIeHa MOTHOCTHI0, MaTepUall TEMBI IIPEICTABIICH Ha cllaijaX He TOJBKO B BUE MPOCTOTO TEKCTA,
HO U B (popMe pa3IMIHBIX CXeM, TAOJHII U T.JI. C JOOABICHHEM PUCYHKOB-MLTIOCTpanuii. Kommaectso cnaiigos — 10-15.

6 Oa)UTOB - TeMa OCBEICHA ITOJIHOCTHIO, MaTEepHal TEMBl MPEJCTABICH Ha ClaiiaX B BHJIC CXeM, TaOJHIl U T.O. C
nmobarieHueM wutrocTparmid. KonmmuecTBo cnaiimos - Oonee 15.

3a7aHust 1J1s1 ATOTOBOTO KOHTPOJIEHOTO MEPOTIPHUATHSA (TECT)

1. [IpsiMoit MPOBOA C TOKOM PACIIONIOKEH TaK, YTO HANpaBICHHE TOKA MEPHICHIUKYISPHO MIOCKOCTH PHUCYHKA U
TOK HaIpasJieH Ha Hac. CHIIOBBIE IMHWW MarHUTHOTO TOJISI 3TOTO TOKa

A) IepIeHANKYIAPHBI INIOCKOCTH PUCYHKA

B) npexacraBnsaoT co60if OKPYKHOCTH B IUNIOCKOCTH PHCYHKA W OPHEHTHUPOBAHBI [ HAC ITPOTHB YaCOBOW CTPENIKU

B) npexacraBnsaroT co60it OKPYKHOCTH B IUTIOCKOCTH PHUCYHKA W OPHEHTHUPOBAHBI IS HAC [0 YaCOBOW CTpeIke

I') cpean 0TBETOB HET MPABUIIHHOTO

2. UYroObl YMEHBIIUTD BETMYUHY WHIIYKIIMK MarHUTHOT'O ITOJISl KATYIIKK C TOKOM, HE00XOIMMO
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A) yMEHBIIUTH CHITy TOKA

B) HapacTUTh YKCIIO BUTKOB KaTYIIKH

B) yBenmmuuts cuity Toka

I') cpenut OTBETOB HET NPABHIILHOTO

3. VHAYKTUBHOCTD KaTyIIKU 3aBUCUT OT:

A) HanpsKeHUs, TOABOAMMOTO K KOHIIAM KaTYIIKU

B) uncma BUTKOB ATOH KaTyIIKH

B) crutel TOKa B KaTyIIKe;

I') cpenu OTBETOB HET IPABHIILHOTO

4. MarsuTHOE MoJIe BHYTPH UACAIBHOM KaTYIIKA HHIYKTUBHOCTH:

A) Bo3pacTaeT BIOJb KaTYIIKH B HAIIPaBJICHUHU NIPOTEKAaHMUA TOKa

B) yObiBaeT BI0JIb KaTyIIKU B HaIlpaBJIEHNH POTEKaHUS TOKA

B) nocrosiHHO

I') cpenut OTBETOB HET NPABHIILHOTO

5. 3apsKeHHas 4acTUIla BJIE€TaeT B MarHUTHOE IIOJNe MEepHeHIUKYJSpPHO CHJIOBBIM JHHUAM. HanpaBneHue
BpalllCHUs YaCTHUIIBI B MATHUTHOM TI0JIE

A) 3aBHCHUT TOJIBKO OT 3HaKa 3apsiia YaCTUIIbI

b) 3aBHCHT OT Macchl aCTHIIBI

B) 3aBHCHT OT MOy CKOPOCTH YaCTHIIBI

I') 3aBucHT OT 3HaKa 3apsiia YaCTUIBI ¥ OT HANIPABICHUSI MATHUTHOTO ITOJIS

6. 3apspKeHHasl YacTHIIA BIETACT B MAarHUTHOE MOJIE NEPHEHIWKYJISIPHO CHIIOBBIM JIMHUSM. MarHWTHOE IIOJe,
CO3/1aBaeMoe BpalIaroIelcs YaCTHICH BO BHEIITHEM MAarHUTHOM II0JIE:

A) coHanpaBIeHO C BHEITHUM MArHUTHBIM T10JIEM

B) npoTHBONOIOKHO MO HANPABICHUIO BHEITHEMY MarHUTHOMY IOJIIO

B) nepneHauKyIspHO MO HApaBICHUIO BHEITHEMY MAarHUTHOMY ITOJIIO

I') cpeau 0TBETOB HET MPAaBUIBHOTO

7. 3apsiKeHHasi 4acTHIA BIeTaeT B MarHUTHOE I10JIE MTapajieIbHO CUJIOBBIM JIMHUAM. HampasieHue nanpHeiero
JIBU)KEHUS YaCTUIIBl B MATHUTHOM I10JI€

A) 3aBHCHUT OT 3HaKa 3apsijia YaCTHIIBI

b) 3aBuCHT OT Macchl 4acTHIIBI

B) ocraercst HeM3MEHHBIM

I') 3aBHCHUT OT MOyl CKOPOCTH YaCTHIIBI

8. JlBa mapasieabHbIX IPOBOJHNKA C TOKOM IIPUTATUBAIOTCS:

A) ecni TOKH B IPOBOAHUKAX UMEIOT IPOTHUBOIOJIOKHBIE HAIPABICHUS

B) ecnit TOkM B IPOBOJHUKAX HAIIPABICHBI OAMHAKOBO

B) npu n1060M HanpaBiIeHUH TOKOB

I') Tonbko TOTAA, KOT1a MPOBOIHUKY CHCNAaHBl U3 MEIU

9. Jlis Toro, YTOOBI N3MEHUTH HAIPaBICHNE MArHUTHOTO TIOJISl BHYTPH KaTYIIKH C TOKOM, HEOOXOIUMO:

A) yBEIIMYNUTH CUITY TOKA

B) BBeCTH B KaTyIIKy CEpACIHUK

B) yMeHBIINTE TONMIINHY TPOBOJA

I') i3MeHNTH HanpaBieHNE TOKA B KAaTYIIKE

10. DJEeKTPOH BpaIaeTcsl 10 OKPYXHOCTH BO BHEIITHEM MarHUTHOM Tose. Paanyc 3Toi OKpy>KHOCTH:

A) IpsIMO TIPOIIOPIIMOHAIIEH CKOPOCTH JIEKTPOHA U BEJTMYMHE HHAYKIIMA MarHUTHOTO TIOJIS

B) npsiMmo npornoprroHalieH CKOPOCTH 3JIEKTPOHA M 00PATHO MPOIIOPIIMOHAIIEH BETMYMHE NHIYKIIMK MarHUTHOTO TOJIS

B) o6patHO ponoproHaIeH Kak CKOPOCTH 3JIEKTPOHA, TaK ¥ BEIMYWHE WHIYKIIUM MarHUTHOTO MOJIS

I') o6paTHO TpONOPITOHAIEH CKOPOCTH AJIEKTPOHA U MPSIMO HMPOTIOPLHOHANEH BEIMYNHE HHIYKIINH MAarHUTHOTO TOJIS

11.IIpoBOAHMK C TOKOM IIOMENIEH B OJHOPOAHOE MAarHMUTHOE IOJIe MEPIEHAWKYJISIPHO CHJIOBBIM JHHUAM. [Ipn
YBEJIMYEHNU MarHUTHON MHIIYKIMHU B 3pa3a cuia Amrepa:

A) yBenuuutcs B 3pasa

B) ymenbmuTes B 3 pasza

B) yBenmuures B 9 pas

I') He u3meHuTCs

12. MaruuTHOE 10JIe CO3JaHO JIBYMS MapajuieJbHBIMU MPOBOJHUKAMHM, Yepe3 KOTOPHIE MPOTEKAIOT MOCTOSHHBIE TOKH
OJIMHAKOBOI BEIMYMHBI M HaNpaBieHUsl. MarHUTHast MHAYKIMS B CEPEANHE OTPe3Ka, KpaTJyalinM 00pa3oM COEAMHSIONIETO
MIPOBOJIHUKU:

A) paBHa HyIIO

B) B 2 pa3a Gosnblie MarHUTHON WHAYKIIUH KaXKAOTO U3 TPOBOJIHUKOB B ATOH JKe TOUKE

B) B 4 paza 6onbire MarHUTHOM WHAYKIIUH KaXKI0TO U3 IIPOBOJHUKOB B ITOH K€ TOUKE

I') nepuoamyeckn n3MeHseTCS BO BpEMEHN

13. Ipu IBMKEHUH 3apsDKEHHOW YaCTHUIIBI B IOCTOSIHHOM MarHUTHOM TI0JIE:

A) MarHWTHOE TI0JIe YCKOPSET YaCTHILY

B) MarauTHOE 10JIe YMEHBIIA€T CKOPOCTH YaCTHIIBI

B) MaruuTHoOe 1oJie He MEHsIET BETMYMHY CKOPOCTH YacTHIIbI
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I') 3apspkeHHas yacTHLA cOBEpILAacT KoieOaTesIbHbIe ABHKEHUS B HANIPABJICHUHN MarHUTHOTO TIOJIs

14. TIpoBonouHoe KoJbLO paanycoM 10 cM MOMEIIEHO B OJHOPOAHOE MAarHUTHOE IOJI€ TaK, YTO INIOCKOCTh KOJbLA
NEepHEeHANKYJISIPHA CHJIOBBIM JIMHUSAM. MHIYKIMsT MarHUTHOTO MHOJIS PaBHOMEPHO yBEJIMYHMBaeTcs co ckopoctbio 1 Tu/c.
O.1.C. uHIYKIMH B KOJIbLIE paBHA (B BOJIbTAX):

A)

B) mn/100

B) 10 mu

I') 100

15. CunoBble THHUM MHAYKIMX MarHUTHOTO OIS

A) HaYMHAIOTCS HA TIOJIOKUTEIFHOM MAarHUTHOM TIOJIFOCE M 3aKaHYMBAIOTCS HA OTPHIATEIPHOM MarHUTHOM MOJIOCE

b) HaunHAIOTCS HA OTPHUIIATEIEHOM MAarHUTHOM ITOJIFOCE U 3aKaHYHBAIOTCS HA TTOJIOKHUTEIIEHOM MarHUTHOM ITOJIFOCE

B) Bcerna 3amMKHyTBIE

I') cpenut OTBETOB HET NPABHIILHOTO

16. CuioBble JTMHUHM MarHUTHOTO MOJIS IPSIMOTO MIPOBOAA C MOCTOSHHBIM TOKOM 3TO:

A) OKpyXKHOCTHU

B) npsimbie tuHNN

B) crimpanu

I') cpenu OTBETOB HET IPABHIILHOTO

17. UtoOb! yBENNYIUTS HHAYKTUBHOCTD KAaTYIIKH MOYKHO:

A) yBEeIHYHTH CHITYy TOKA, IPOTEKAIOMIETO Yepe3 KaTyIIKy

b) yMeHBIINTE CHITy TOKA, IPOTEKAIOIIETO Yepe3 KaTYIIKY

B) m3MeHNTH HampaBiIeHNE TOKA, TPOTEKAIOIIETO Yepe3 KaTyIIKy

I') yBenTMUUTH KOTHIECTBO BUTKOB KATYIIKH

18. KaTymky WHIYKTUBHOCTH, MMEIOIIYIO CONPOTHUBIICHHE, MOAKIIOUWIN K MCTOYHUKY IOCTOSIHHOTO HAIpsDKEHUS.
HanpsixeHue B KaTyIIke MOCe HOAKITIOYCHUS:

A) Bce BpeMs HapacTaeT

B) MmraosenHo BeIpacTaeT 10 BenuuuHsl O./1.C. ncTo4HuKa.

B) miaBHO HapacTas, acCUMNITOTHYECKH puOkaercs Kk BennunHe J.J].C. ucrouyHuka.

I') Bce Bpems paBHO HYIIO

19. I[IpoBomsAmmii TOHKWII CTEPKEHb ABMXKETCS B OJHOPOAHOM MAarHWTHOM Tosie. B crepxHe Oynmer mporekarth
NIEKTPUUECKHUH TOK, CCIIH:

A) cTepKeHb IBI)KETCS PaBHOMEPHO BJOJIb CHIOBBIX JIMHUHA MarHUTHOTO TOJIA

B) crep:xeHp ABMKETCSI paBHOMEPHO MEPICHINKYISAPHO CHIIOBBIM JIMHHASM MarHUTHOTO TT0JIS

B) crep:xeHp IBHXKETCSI ¢ YCKOPEHHEM B HaNpaBICHUH MEPHEHANKYISIPHOM KaK CHJIOBBIM JIMHHUSM MarHUTHOTO IIOJIS,
TaK U JIUHUU CTEPIKHS.

I') cpeau 0TBETOB HET MPAaBUIBHOTO

20. TIpoBosiuii TOHKHI CTEPKEHb HAXOIUTCS B OJIHOPOJAHOM MarHUTHOM moJie. Ha KoHIax cTep>kHs BOZHUKHET 3.]1.C.
UHAYKIUH, CITH:

A) cTepKeHb ABIKETCS PABHOMEPHO BIOJb CHIIOBBIX JIMHUI MarHUTHOTO TIOJIS

B) crepxeHp IBHXKETCS B HAIIPABICHUU NMEPINEHAMKYIIPHOM KaK CHJIOBBIM JIMHHSM MarHUTHOTO TIOJ, TaK M JMHUU
CTEPIKHS

B) crepxeHb mokouTcs

I') crepxeHbp IOBMKETCSI B HANpaBICHUM HapajuIeIbHOM JIMHUHM CTEPKHS, HO NEPHEHIUKYJISIPHOM CHIOBBIM JHHUSIM
MarHUTHOTO IOJISL.

21. TIpoBogsiiiee KOJBLO PACHONIOKEHO B OJHOPOJHOM MAarHMTHOM IIOJIE TaK, YTO MArHUTHBIH TOTOK 4Yepe3 paMKy
paBeH Hyi0. MTHIYKIIMOHHBIA TOK B paMKe BO3HHKAET IPH:

A) IOBOPOTE paMKH BOKPYT OCH, TapaJlIeIbHOI HAaIPaBICHUIO MAarHUTHOTO ITOJIS

B) noctynareiabHOM IBM)KEHUH PaAMKH

B) noBopoTte pamMKu BOKpPYT OCH, HEpHIEHINKYISAPHON HAPaBICHHUIO MATHUTHOTO TOJIS U JIEXKAIIeH B INIOCKOCTH PaMKHU

I') Cpeayt 0TBETOB HET MPABUIBHOTO

22. DneKTpOH BIETAeT B MAarHUTHOE I0JIE MEPHEHIMKYJISIPHO CHJIOBBIM JIMHHMSAM. BeiaudnHa MHAYKIMUA MarHUTHOTO
0JIs TUIaBHO HapactaeT. CKOpPOCTh 3JIEKTPOHA

A) Bo3pacraet

b) yosiBaer

B) cnauana Bo3pacraet, 1oToM yObIBaeT

I') ocraercst HeM3MEeHHOU

23. IIpoToH BiIeTaeT B MarHUTHOE MOJIE MEPIEHIUKYIIIPHO CHIOBBIM JIMHUSAM. BenmuunHa WHAYKINY MarHUTHOTO TIOJIS
IUIaBHO HapacTaeT. CKOPOCTh 3IIEKTPOHA

A) Bo3pacraet

B) y6riBaeT

B) crauana Bo3pacrtaeT, HOTOM yOBIBaeT

I') ocraercs Hem3MeHHO

24. Kakue n3 NepedncIeHHBIX HIKE YaCTHI] IMEIOT MOJIOKUTEIBHBIHN 3apsaa?

A) Atom
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B) Dnexrpon

B) IIpoTon

I') Hefirpon

25. Kak 1BrmxyTcsi cBOOOJHBIE 3JIEKTPOHBI B IPOBOIHUKE NPY HAIMYUH B HEM CTAllMOHAPHOTO 3JIEKTPUYECKOTO 1oJIsi?

A) Y4acTBYIOT B Xa0THYECKOM TEIUIOBOM ABWXEHUH U JPEH(YIOT K TOUKaM C MEHBIIMM HOTEHIHAIOM

B) Y4acTByroT B XaOTHYECKOM TEIUIOBOM JIBIIKEHHUH M APEH(YIOT K TOYKaM C OOJIBIINM MOTSHIIUATIOM

B) Y4acTByrOT TONBKO B XaOTHYECKOM TETIIIOBOM JIBIDKCHUHU

I') Y4acTByIOT TONBKO B YHOPSIIOYCHHOM IBM)KCHHUH IO IEHCTBHEM TIOJIS

JI) 3aTpyIHSIIOCH OTBETUTH

26. OCHOBHOI1 TPUIMHOI BOZHUKHOBEHHS TYTOBOTO pa3psijia sSBISICTCS

A) poTordpdext

B) repmoanexTponHas amMmuccus

B) BbIcOKOE HanpspKEHHE Ha 3JIEKTPoIax

I') 0coOEHHOCTH CTPOCHUS ITCKTPOIOB

J1) 3aTpynHsAIOCH OTBETHUTD

27. IloTepu 31E€KTPOIHEPTUU B IMHUAX 3JIEKTpOIepeay BBICOKOTO HAMPSKEHUSI B OCHOBHOM OIPEIeNII0TCS

A) KOPOHHBIM pa3psIoM

B) nyroBeiM pazpsmom

B) Trerommm pazpsgom

I') uckpoBBIM pazpsmoM

1) 3aTpymHSIIOCH OTBETUTH

28. Kakoli u3 nepeynciIeHHbIX HIKE pa3psiioB BOZHUKAET IIPU BHICOKOM HapsKEHUU?

A) Tneronmmit

B) Uckposoit

B) Hyrosoit

I') Koponnsrit

J1) 3aTpynHSAIOCH OTBETHUTH

29. IlpuunHOi CBeYSHHMS JTaMII THEBHOT'O CBETa SIBJISIETCS:

A) [lyroBoii pa3psn

B) Tnerommuit pa3psin

B) Koponnsrit paspsin

I') Uckporotii pazpsiza

J1) 3aTpyAHSIOCH OTBETUTH

30. Kakye HOCHTENH JIEKTPHIECKOT0 3apsi/ia CO3/at0T 3JEKTPUIECKUI TOK B paCTBOpax MM PacIiiaBax dJIEKTPOIUTOB?

A) DneKTpoHbI

B) DnexTpoHsl, MOJI0KUTENbHBIEC U OTPULIATENIbHBIE HOHBI

B) IonoxurensHbIe M OTPUIIATEIbHBIE HOHBI

I') DnexkTpoHbI U OTPUTIATENILHBIE HOHBI

J1) 3aTpynHSAIOCH OTBETHUTD

31. Tlo xakOoMy U3 IPUBEAEHHBIX HIKE MPABUII MOXKHO OIIPEIEJINTh HAIIPABICHNE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJIS
IPSIMOTO M KPYTOBOT'O TOKOB?

A) [IpaBwo eBoit pyku

B) IIpaBuio mpaBoii pyku

B) IlpaBuio 6ypaBunka

I') IpaBuo Jlenna

J1) 3aTpyAHSIOCH OTBETUTH

32. Tlo xakOoMy U3 IPUBEACHHBIX HIDKE MPAaBUII MOXKHO OIPEIeNINTh HalpaBieHne cuisl Ammepa F?

A) IIpaBusio neBoit pyku

B) IlpaBuio mpaBoii pyku

B) IlpaBuno GypaBunka

I') IlpaBuno Jlenna

J1) 3aTpyAHSIOCH OTBETUTH

33. [Ipu JBMKEHUH NOCTOSTHHOTO MarHWTa OTHOCUTEINIFHO KaTyIIKH, 3aMKHYTOH Ha TalbBAHOMETD, B LIETIM BO3HUKAET
anekTpuueckuil Tok. Kak HaspiBaeTcs 3TO siBlIeHUeE?

A) DnexTpocTaTuyecKas HHAYKIHS

Bb) MaruurtHas uHIYKIAS

B) DnexrpomarHuTHas MHIYKIHS

I') CamonnmykIus

) N”HIyKTHBHOCTH

OTBETHI:
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OLeHOYHBIH JIUCT K TECTY:
Tect: oOyyaromemycs npeanararTcst 30 BOIPOCOB, 3a KaXK/IbIi MPaBUIBHBIN OTBET J00aBIsseTCs Mo 2 Oaa:
3a BepHbIe 0TBeTH Ha 30 Bompocos — 60 GaymioB

Ha 0 BorpocoB — 0 6amioB.

Cemectp 7. KBanTOBast MexaHuka

Tembl NOKNAH0B U MPOEKTOB K MPAKTHYECKUM 3aHATHAM

1.MecTo KBaHTOBOW MEXaHUKU B COBPEMEHHOI (m3ndeckoil Hayke. OCHOBHBIE IKCTIEPIMEHTANBHBIE (DAaKTHI, JIKaIIre
B OCHOBE KBAHTOBO! MEXAHUKH.

2. [IpyHIMITBI TOCTPOESHUS U TIOCTYJIaThl KBAHTOBOI MexaHUKU. OniepaTtopsl pU3NYeCKNX BETHYHH.

3. OmepaTopbl KOOpAMHATHI W MMIIYJbCAa: YpaBHEHHs Ha COOCTBEHHbIE 3HAYCHUS! M COOCTBEHHBIC (YHKINH,
Pa3IoKEHUsI, KOOPAUHATHOE W UMITYJIbCHOE MPEJICTaBIICHNSI BOJHOBOW (DYHKIIHMH.

4. Martpuusl onepaTtopoB. YHHUTapHbele IpeoOpazoBaHus Oasuca. CooTHoumeHHs KoMMmyTaruu. OJIHOBpeMEHHas
n3MepuMocTh (prsnueckux BeanurH. COOTHOLICHUE HeolpeielieHHocTel [ eii3endepra.

5. Bpemennoe ypaBHenue Illpeaunrepa. OOmee pemenue ypaBHeHus Illpegunrepa B ciydae CTallMOHApHOTO
raMuabToHHaHa. CTalMoHapHbIe COCTOSHMA. IITOTHOCTD MOTOKA BEPOATHOCTH.

6. 3aBHCHMOCTH CpefHUX OT BpeMeHH. MHrerpansl IBIKeHHS. 3akoHBI coxpaHeHHMs M cuMmMmeTpun. CoxpaHeHHe
YETHOCTHU.

7. OOmue cBOWCTBAa CTaIMOHAPHBIX COCTOSIHWN OZHOMEPHOTO JABW)KEHHS ISl AUCKPETHOTro crekrpa. KBaHTOBaHme
SHEPIUU B MOTeHIUANE NPUTKeHU. OCHMIIANNOHHAs TEOpEMA.

8. BeckoneuHo riybokasi MpsSMOYrojibHas MOTeHLUaNbHas siMa. CIeKTp, CTallMOHApHBIE COCTOSIHUS, PA3JIOKEHUS MO
COOCTBEHHBIM (PYHKIMSAM raMUIIbTOHHAHA, CPETHHE.

9. 'apMOHHMYECKHUI OCHMIUIATOP. Y POBHH HEPIHHU U BOJHOBBIE (DYHKIMHU (pELICHHE B BUJC PS/a).

10. I'apMoOHHMYECKHIA OCHWUIATOP. YPOBHH DHEPIMU M BOJHOBBIC (YHKIMH (PEUICHHE C IOMOIIbIO OIEPaToOpoB
POKACHUS U YHUYTOXKEHUS).

11. BeruuciieHus ¢ OCHUUITOPHBIME (YHKIIHSIMHU.

12. OO6mme cBoicTBa CTAIMOHAPHBIX COCTOSHHUH OJHOMEPHOTO [BIDKCHHS B CIy4ae HEMPEPBIBHOTO CIEKTPA.
[Tpoxox/eHne MoTeHIMAIBHBIX 0aphepoB.

13. MoMeHT wuMITyJbCca: OMNEpaTopbl, KOMMYTAllMOHHBIE COOTHOLICHUS, PpEIICHWE YpPaBHEHHWH Ha COOCTBCHHBIE
3HA4YEHUSI.

14. MoMeHT uMITyJIbCca: MaTpUYHAST TEOPHSL.

15. 3apgaua nByx Ten. [IBwxkeHue B IeHTpasbHOM mose. OOImMe cBOMCTBa JBW)KEHHWS B IIEHTPAJILHOM IIOJIC.
BripoxieHne 1o MpoeKIUy U CllydaiiHoe BBIPOXK/CHUE. YpaBHEHUE AJIsl paJAnalibHOIM BOIHOBOHM GyHKimK. Kiaccudukarms
CTallMOHAPHBIX COCTOSHUI TUCKPETHOTO CIIEKTPa B IICHTPAJIHLHOM TIOJIE.

16. BopoponononoOHbIii atoM. YpoBHHM 3Hepruu W BosiHOBble (yHkuuu. KparHocts BeIpoxneHusi. Chepuueckuii
ocummsaTop. Pemenne ypasuenus lpenunarepa B 1eKapTOBBIX U chepHUECKUX KOOpAUHATAX.

17. CnuH snemeHTapHbIX yactuil. CIIMHOBbIC BOJIHOBBIE ()YHKIIMH U ONIEPaTOPhI CIMHA

18. Crma 1/2. CnimHOBBIE (YHKINH, omeparopsl criHa. Matpuis! [laynm u ux cBoiicTBa. PasznoxeHue 1Mo CIIMHOBEIM
GyHKIHIIM

19. CoOcTBeHHBIN MarHUTHBIA MOMEHT. YpaBHeHue [laynm. J[BrokeHHWe 3apspKEHHON YacTHIBI B MAarHUTHOM IIOJIE.
VYposuu Jlannay.

20. Croxxerne MoMeHTOB. KoaddummenTsr Kirebma-I'opmana.

21. TIpumeps! mocTpoeHHs: COOCTBEHHBIX (YHKIMH OnepaTopa CyMMapHOTO MOMEHTa IBYX udacTull. CIoXeHHe IBYX
cnuHOB Y2. Knmaccudukarus cinHOBBIX (GYHKINH B CHCTEME U3 IBYX YaCTHII.

22. Ksasukiaccuueckoe mnpuOmmkenue. Kpasuknaccudeckue perieHuss ypaBHenusi llpenunrepa, —ciimMBKa
KBa3HKJIACCUYECKHUX PEIICHUI.

23. TpaBuno kBanroBanus bopa-3ommepdenbaa. Tlpumepsl. KBasuknaccuueckuii KOIQQUIMEHT MPOXOKASHHS Uepes3
Oapwep. BeposTHOCTh anb(ha pacmana B KBa3UKIACCHYECKOM MPUOINKESHHH.

24. Ypasuenue Tomaca-depmu.

25. Teopust CTaliIOHAPHBIX BO3MYILEHHH JUIsl COCTOSIHUM AMCKPETHOTO crieKTpa. Cirydail HEBBIPOXKAECHHOTO CIIEKTpa.

26. Teopust CTallIOHAPHBIX BO3MYILECHHH JUIsl HEBBIPOXKJICHHOTO CIieKTpa. [IpuMepsi.

27. Teopust CTallMOHAPHBIX BO3MYIIEHHH JUIS COCTOSIHUI MCKpeTHOTOo crekTpa. Cirydail BBIPOKAEHHOTO CIIEKTpA.

28. Teopwust cTalIOHAPHBIX BO3MYILEHHH B CiIydae BBIPOXKAEHHOTO CHeKTpa. IIpiuMepsl.

29. Teopust HecTalMOHAPHBIX BO3MYIIEHHUH. [Ilepexo 1! 1o/ BINSHUEM BO3MYILEHNH, 3aBUCAIINX OT BPEMEHH.
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30. Teopust HecTauMOHAPHBIX BO3MYLIEeHHH. [Ipumepsr.

31. Annabarnyeckue ¥ BHe3alHble BO3MYyIIeHHs. [lepexo bl 1o AeficTBUEM BHE3AITHBIX BO3MYIIIEHHUH.

32. Iepexoap! moJ eiicTBHEM IEPHOIUUECKUX BO3MYyIeHHH. PesonancHoe npubimkenue. [lepexosl B HeNpepbIBHBINA
CIIEKTP.

33. Cucrembl TOXIECTBEHHBIX YacTHI B KBAHTOBOW MexaHuke. bo3oHs! n pepmuonsl. [TpuHumn 3anpera [Taymnu.

34. Cucrembl TOXAeCTBeHHbIX dyacthn. OOMeHHoe B3amMmojelcTBHe. CHMMETPUS KOOPIMHATHBIX M CIIMHOBBIX
¢GyHKIHH.

35. MeToz BTOpHYHOTO KBaHTOBaHM. OIlepaTopsl yHHUTOXKEHHUS U pOXKIACHUS. KOMMyTannmoHHbIE COOTHOIICHHS.

36. KsanroBoe onmcanne paccesHUs. AMIUTUTYIA U cedeHne paccestuus. OnTnaeckas Teopema.

37. BopHOBCKOE TIpHOIIDKEHHE. Y CIIOBHS IPUMEHUMOCTH. BBICTpBIC 1 MeAsIeHHBIE YacTUITBL. [IpruMeps.

38. PasnmoxeHre BOJHOBOW (YHKIWH 3a/a4d paccestHHUs Mo cepuieckuM QyHKIMsAM. S-matpuma. daszoBas Teopust
paccestHusL.

OIICHOYHBIH JIUCT K JOKJIA1aM

Kpurtepuu onieHUBaHMS JOKIAIOB HA MPAKTHYCCKUX 3aHATHSIX:

2 bGayuta — 0Kl COOTBETCTBYET TEME, 11e)b, CDOpMYyTUpOBaHHAS B TOKJIAJC, JOCTUTHYTA;

3 fayuta — IOKJIA] COOTBETCTBYET TeMe, CTPYKTYPHPOBAH, II€/b, CPOPMYJIMPOBAHHAS B IOKJIAJC, JOCTUTHYTA, TOKIAL
MIOJITOTOBJICH CAMOCTOSTEIFHO, IIPOJEMOHCTPHPOBAHO CBOOOIHOE BIIaZICHIE MaTEPHAIIOM;

4 Oayuta — JOKJIA] COOTBETCTBYET TE€ME, CTPYKTYpHUpPOBaH, IeNb, COPMHUPOBAaHHAS B JOKIAJE, HOCTUTHYTA; JOKIA]
MIOJITOTOBJICH CaMOCTOSITEIBHO, IPOJIEMOHCTPHPOBAHO CBOOOMHOE BIaJICHHE MAaTEepPHajOM; IPEACTaBICHO COBPEMEHHOE
BHZICHHE TIPOOJIEMBI 1 BO3MOKHBIC BAPUAHTHI €€ Pa3peIleHIs,;

5 6aJuTOB — OKIIAJ COOTBETCTBYET TEME, CTPYKTYPHPOBaH, IIeb, c(QOPMUpPOBaHHAS B JOKIAJAE, JOCTUTHYTA; NOKIIAI
MOJITOTOBJICH CaMOCTOSITEIBHO, IPOJEMOHCTPHPOBAHO CBOOOTHOE BIAJICHUE MAaTEpHajoM; IPEICTAaBICHO COBPEMEHHOE
BHUJICHUE TPOOJIEMbl U BO3MOXHBIE BAapUaHTHl €€ pasperieHus. Jokmaa compoBOXKIaeTcs JAEMOHCTpalMeld HarsJIHOTO
Marepuana (mpe3eHTaluei).

VYyactue B 00CyXIeHUU NPEACTABICHHBIX JOKIAI0B.

Kpurepuu oneHku:

1 6ayut — 0OyUaIOIIMIACS 3a1aCT BOMPOCH! BRICTYIAIIIEMY 10 IpobieMe, paccMaTpUBacMOi B TOKIIAJIE.

2 Gayta - KOPOTKHE JOMOJHEHUS WIIN 3aMeYaHUs M0 OJTHOMY-JIByM BOIIPOCaM;

3 barna - cozepKaTeIbHBIN OTBET HAa OJTUH U3 BOTIPOCOB;

4 Gamna — conepyKaTeNbHBIA U TITyOOKUH OTBET Ha JBAa-TPH O00OCYKIAaeMBIX BOIPOCA, THOO CYIIECTBCHHBIC JOMOTHEHUS
10 BCeM 00CYKIaeMbIM MpoOIeMaM.

[MoxroToBka mpe3eHTAINH 110 33JaHHON TeMe C UCIOIb30BaHueM mporpaMMbel MS Power Point.

BriOpanHas Tema JOKHA OBITH OCBEIEHA TOJHOCTHIO, MaTEepHANl TEMBI TIPECTABJICH Ha ClIaiilax B OCHOBHOM B BHIE
Pa3IMYHBIX CXEM, TAOJHII U T.J. ¢ T0OABICHUEM PUCYHKOB-WLTIOCTpaIuii. KomudecTBo crnaiiios - He MeHee 15.

Kpurepuu oneHku:

4 Gana - TeMa OCBEIICHA HE TOJIHOCTHIO, HITH OCBEIIICHA TOJTHOCTBIO, HO CJIAHIbI COACPIKAT TONIBKO MPOCTON TEKCT MU
TEKCT CO BcTaBKaMu pucyHkoB. Konnuectso cmaiigos — 10-15.

5 6amioB - TeMa OCBeleHa MOTHOCTHIO0, MaTeprall TEMbI MIPEICTAaBJICH Ha CllalijJax He TOJbKO B BUJIE MPOCTOTO TEKCTA,
HO U B (pOpMe Pa3IHUHBIX CXEeM, TAOJHI] U T.JI. C J00aBICHHEM PUCYHKOB-MLTIOcTpanuii. Konnuectso cnaiigos — 10-15.

6 Oa)UTOB - TeMa OCBEIIeHA IOJIHOCTHIO, MaTepHan TEeMBI MPEICTaBICH Ha CllaiiaX B BHIEC CXeM, TAONUI W T.A. C
nmobasieHueM wnTrocTpamid. KonmaecTBo cnaiimos - Oonee 15.

3ajaHus U1l NTOTOBOTO KOHTPOJIEHOTO MEPONPHUATHS (TECT)
1. BomnoBas ¢ynkmus W({x},t) gomKHa OBITH
1) IlonoxuTeNbHOM
2) dubdepennupyemoit
3) JleiicTBUTENBHON
4) AHTHCHMMETPHYHON
2. O6ume TpeboBaHus K BOJIHOBOM (hyHKIuK. BonHoBas dpynkuums Y({x},t) nomkHa ObITh
1) onpeneneHHOM BO BCel 00aCTH U3MEHEHHUS TIEPEMEHHBIX
2) HEOTpHLATEILHOU
3) KOHeuHOI
4) oIHO3HAYHOM
5) cumMeTpuuHOii
6) aHTHCHMMETPHYHON
3. B kauecTBe eMHHIBI MACChl B aTOMHOM CHCTEME eMHHII (CHCTeMe XapTpH) UCTIOIb3YeTCs
1) macca mportoHa
2) macca HeWTpoHa
3) macca atoma Bomoposa (TIpoTHs)
4) 1/12 maccel aToma yriaeponaa?C
5) macca smekTpoHa
4. Ecnu M3MEHUTH 3HaK BOJIHOBON (YHKITNH (YMHOXKHTH BOJTHOBYIO (DYHKIIMIO Ha —1), TTOJTHAS SHEPTHA CUCTEMBI:
1) VBenuuurcs
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HE U3MEHUTCA
YMEHBIIUTCS

M3MEHUTCS B 3aBUCMOCTH OT PacCMaTPHUBAEMOM CUCTEMBbI

M3MEHUTCS HENpeICKa3yeMbIM 00pa3oM

B kBaHTOBOI1 MeXaHNKE OJIHOBPEMEHHO HE MOT'YT OBITH OIPEAEIIEHBI C JII000H TOYHOCTHIO
SHEPTUsl U BpeMs

KOOPJHMHATHI ¥ CKOPOCTH

UMITYJIbC ¥ 9HEPTHS

UMITYJIbC ¥ KOOPJIUHATHI

CoOcTBeHHBIC 3HAUCHUS SPMHUTOBA OTIEpaTopa BCeraa

00pa3yoT HEPEPBIBHBIN CHEKTP

KOMIUIEKCHBIE

JIeWCTBHUTEIbHBIC

TIOJIOKUTEIIbHBIE

OTpHLaTEeNIbHBIE

PaBHBI MEXly CO00ii

Jns nuHeiHoro onepaTtopa A BepHO

A(a1f1+a2f2):a1Af1+a2Af2

A(f1+f2):Af1Af2

Aaf = aAf

Afifo= Afi+Af

W3 npuBeneHHBIX QyHKIMI f(X) MOTYT OBITh BOTHOBBIMH (DYHKITUSIMH

1)_){ t_

2)

3)

~
ANV

4)

L

5)

v |
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6)

X

9. Iyt KOMMYTHPYIOILMX OIIepaTopoB A1l AoBEpPHO
1) [Al, Az] =0

2) [Aq, Az]= [Az, A1

3) Afi+Af= AlA T

4) AlAzf = A2A1f

5) A1f1A2f2: A1f2A2f1

10. JIuHeHBIMU OTIepaTOPaMH SBISIFOTCS

1) Af=-f
2) Af=13
3)
82
A=
Ax 4
4)
i
Af= —
i J
5)
1
A —
J7
OTBETHI:
1 2 3 4 5 6 7 8 9 10
2 134 5 2 124 3 13 25 124 134

O1EeHOYHBIN JUCT K TUTIOBOMY 33JaHUIO:
Tecr: oOyuaromemycs npeyiaratorcs 10 BOmpocoB, 3a KakAbli IpaBHIbHBIN OTBET J00aBisieTcs mo 4 dana:
3a BepHbIe 0TBeTH Ha 10 Bompocos — 40 6amioB

Ha 0 BorpocoB — 0 OanIoB.

Cemectp 8. ®u3uka 3J€MEHTapHBIX YacTUIl. DIEKTPOHHAS Teopus. SAnepHas pusuka

Tembl 10KNIAA0B U MPOEKTOB K MPAKTUYECKUM 3aHATHAM

®du3rKa MEKPOMHUPA U €€ COBPEMEHHOE COCTOSHUE.
ODyHIaMEHTAIbHbIE B3aUMOIEHCTBHS M UX XapaKTEPUCTHKH.
Knaccudukamnus anporos. bapnons! u Mme30HbI. CTpaHHBIE M OYapOBAaHHbIE YACTHUIIBI.
Kiraccudukaums yacTuil o BpeMEHH KHU3HU: CTAOWIIbHBIC YaCTHIIbI, KBA3UCTAOUIIbHBIC H PE30OHAHCHI.
AmnTnuactuisl. Teopun [{upaka u @eiiamana. OTKphITHE TO3UTPOHA U AHTUIIPOTOHA.

6. 3axkoHBI COXpaHEHHMA U CHMMeETpHH. IIpocTpaHCTBEHHBIE U BHYTpEHHHE CUMMETPHH. TOYHbIE BHYTPEHHHE 3aKOHBI
COXpPaHECHMS: 3aKOHBI COXPAHEHUS JEKTPHUUECKOr0, 6ApHOHHOTO U JIEITOHHBIX 3aps0B. HeToYHbIe 3aKOHBI COXpaHEeHHUSI.

7. V3ocuMMeTpus ¥ H30MYNbTUIUICTHl. 3aKOH COXPAaHEHUS H30CIHHA.

8. VYuwmrapnas cummMerpus. CynepMyIbTIUICTHI.

9. JlenTOHBI M KBapKH KaK (pyHIaMEHTAIbHBIC YACTHIIBL.

10. KBapkoBas cTpyKkTypa 0apHOHOB 1 ME30HOB.

11. KBaHTOBBIE TpoLecchl. XapaKTepUCTHKH KBAHTOBBIX MPOILECCOB. BeposTHOCTH pacnana U cpefHee BpeMs >KU3HU
gacTHIbl. DPdekTHBHOE ONepeyHoe CeUCHNE PEAKIIUH.

12. OBounronus KBaHTOBOM cucTeMbl. OnepaTop 3BONMIOLUU. AMIUIUTY/A BEPOSATHOCTH MEPEXOA0B.

13. KBaHTOBas TEOopHs B3aMMOAEUCTBHS YacThll. Teopus Bo3MmymeHuit. Auarpammsl @eiinmana. OOMEHHBIH MEXaHNU3M
B3anMoieiicTBHi. DPPEKTUBHBIN pagHycC.

14. KBanToBass onekTpoauHamMuka. @OTOH Kak KBaHT JJIEKTPOMArHUTHOrO B3amMoneicTBusa. KammOpoBouHas
WHBapHUaHTHOCTH Teopuu. besmaccoBocTh poToHA.

15. CunbHele B3anumoseiictBus. Teopus saepHbx cmt KOkaBbL.

16. KBanTOBast XpoMoAMHaMuKa. [ JII0OOHBI KaK KBaHThI CUJIBHOTO B3auMoZeicTBUs. HeBbuleTaHuEe KBapKOB U3 aJipOHA.

17. CnaGbie B3auMOJEWUCTBUS. XapaKTepHbIE OCOOEHHOCTH cnabbIX TporieccoB. Teopus ciaaboro B3aMMOIEHCTBUS
Depmu.

a0 E
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18. Yuudukanms 51eKTpOMAarHUTHBIX M CJIAObIX B3auMoneiicTBuil. Teopust anexTpociiaboro B3auMOJCHCTBHS
Baiin6epra-Canama-I'mamoy. OTKpeITHE KBAaHTOB CJ1a00T0 B3aUMO/ICHCTBUSL.

19. CrannaprHas mozens. KannbpoBouHsle cuMMeTpun. Mexanu3m Xurrca.

20. IToncku equHOM TeopuH (yHIaMEHTaJIbHBIX B3aumoeiicTBuid. [Ipobnema crabunbpHoCTH TpoToHa. bapronHas
cummeTpust BeenenHoil.

OueHOYHBIH JHCT K JOKIagaM

Kpurepun onieHHBaHMS TOKIAI0B Ha MPAKTHIECKNX 3aHIATHAX:

2 Gamta — JOKJIa COOTBETCTBYET TEMeE, IIeb, CHOpMyITHPOBaHHAS B TOKIIAJE, TOCTUTHYTA;

3 Gamma — IOKJIaJ COOTBETCTBYET TEME, CTPYKTYPUPOBAH, Lelb, C(HOPMYIHPOBAaHHAS B JOKJIAJe, JOCTUTHYTA, TOKIaX
MOATOTOBJIEH CAMOCTOSTENBHO, TPOAEMOHCTPUPOBAHO CBOOOIHOE BIIAJJCHAE MATEPHATIOM;

4 Gamnma — JOKJNAJ COOTBETCTBYET TeMe, CTPYKTYpPHPOBaH, LieNib, cOPMUpPOBAaHHAs B JIOKIAJe, JAOCTUTHYTa; JOKIJIAJ
MOJIrOTOBJIEH CaMOCTOSATENLHO, IPOAEMOHCTPUPOBAHO CBOOOIHOE BIAJCHHE MAaTEpPHAIOM; IPEICTAaBICHO COBPEMEHHOE
BUJICHHE TIPOOJIEMBI M BO3MOYKHBIC BAPDHAHTHI €€ pa3pelleHNs;

5 GayuloB — JIOKJIaJ COOTBETCTBYET TEME, CTPYKTYPUPOBaH, 1iejb, CHOPMUPOBAHHASI B JIOKJIAJe, JOCTUTHYTA; JOKIaX
MOJITOTOBJIEH CaMOCTOSATENILHO, MPOAEMOHCTPUPOBAHO CBOOOJIHOE BIAJEHHE MaTepHaloM; IPEICTABICHO COBPEMEHHOE
BUJICHHE NpOOJIEMBI M BO3MOXKHBIC BapUaHTBHl ee paspelleHus. Jokiax conpoBoKAaeTcs AEMOHCTpalued HarisHOTOo
MaTepuana (mpe3eHTanuei).

VYuactue B 00CyKAEHHN IPEICTABICHHbIX TOKIIA/IOB.

Kpurepun onenku:

1 Gayut — oOy4aromuiics 3a1aeT BOMPOCH! BRICTYHAIOMIEMY TI0 IIpobiieMe, paccMaTpUBaeMOi B TOKIIA IE.

2 Gamna - KOPOTKHE JIOTOTHEHHS MIIH 3aMEYaHus 110 OJHOMY-I[ByM BOIIPOCaM;

3 Gaa - coaepkaTeIbHBINH OTBET HA OMH U3 BOIIPOCOB;

4 aia — copeprKaTeNbHbII 1 TTyOOKHH OTBET Ha Ba-TpU OOCYKJIaeMbIX BOIPOCA, JTHOO0 CYLIECTBEHHBIE JOMOIHEHUS
0 BCEM 00CYyK/IaeMbIM IIpoOieMam.

IMoaroToBKa mpe3eHTAIMH 110 3aJaHHON TeMe C UCIOJIb30BaHueM mporpamMbel MS Power Point.

BI)I6paHHa$I TEMaA OO0JI’KHaA 6bITI> OCBCIICHA MMOJHOCTBIO, MAaTECpHal TEMBI IPCACTABJICH Ha cnaix’max B OCHOBHOM B BHJIC
Pa3IMYHBIX CXEM, TAOJHII U T.J. C T0OABICHUEM PUCYHKOB-WLTIOCTpaIuii. KomuuecTBo ciaiiios - He MeHee 15.

Kpurepuu oueHku:

4 Gasuta - TeMa OCBEIICHA HE TOJIHOCTHIO, MITH OCBEIIEHA ITOJHOCTBIO, HO CJIAM/IBI COAEpIKaT TONBKO MPOCTON TEKCT HIIH
TEKCT cO BcTaBKaMu pucyHkoB. Kommaectso cimatinos — 10-15.

5 GayuIoB - TeMa OCBEIIEHA MOJHOCTHIO, MaTepHal TEMBI IIPEACTABIICH Ha Cllaiijax He TOJIBKO B BHAE IIPOCTOIO TEKCTa,
HO U B popMe pa3INIHBIX CXeM, TaOJHI U T.JI. ¢ JOOaBICHHEM pUCYHKOB-MLTIOcTpanuii. Kommdectso ciaiigos — 10-15.

6 0amIoB - TeMa OCBEIICHA IOJHOCTHIO, MAaTepHal TeMbI NMPEICTAaBICH Ha Claijax B BHUIEC CXeM, TaOiIuIm ¥ T.J. C
nmobarieHueM wutrocTparmid. KommuecTBo craiinos - Oonee 15.

BapuaHTs! 3a1aHu# U1 HNTOTOBOTO KOHTPOJIBHOTO MEPOIPUATHS (TECT)

3amanne 1.
Ha pHUCYHKE MoKa3aHa KBapKoBast Jmarpamma B-pacmana HYKJIOHA.
d - - d
u - - un
d - - u j
-

=1

Orta 1uarpaMma COOTBETCTBYET PEaKIUH. ..
BapuaHTsI 0TBETOB:

)y p>n+e +v,; 2)nN—>p+e +v,;
n—>n+e +v,; 4 po>p+e +v,.

Pemenne: HeliTpoH 1 MpOTOH COCTOST M3 TpexX KBapKoB. B cocTaB HelTpoHA BXOAAT U, d, d-kBapku, B cocTaB nmpoToHa — U, U,
d-kBapku. Ha pucyHke B Ha4aJbHOM COCTOSIHUM HAaXOAWTCS HEHTPOH, B KOHEUHOM -- IpoToH. KBapk d, BXoasmuii B cocTas
NPOTOHA, B peE3yJbTaTe ciIadoro pacrnaja NEepexOAMT B U-KBApK, NMPH 3TOM H3IYy4YAOTCs 3JEKTPOH M DIEKTPOHHOE
aHTUHENTpUHO. [T03TOMY MOAXOAUT BTOPOM BapUAHT OTBETA.

OtBer: BapuaHT 2.

3ananue 2.

Y CTaHOBUTH COOTBETCTBHE NPOLIECCOB B3aMMOINPEBPAIIECHUS YACTHUIL;:

1. B-pacnan A. Jet Je—2y
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2. K-3axBar E. 11p_)oln++(1)e +v,
+

3. p-pacnan B. [ p+_je—>in+v,

4. aHHUTHITALHS r Oln_)llp+_26 + {}'e

I. oN+ Se—ip+v,

BapuaHTsl 0TBETOB:

1) 1-T, 2-B, 3-b, 4-A; 2) 1-b, 2-B, 3-A, 4-11;

3) 1-A,2-b, 3-T, 4-11; 4) 1-b, 2-T', 3-A, 4-11.

Pemenne: Pacmag HeifiTpoHa Ha MPOTOH, AIEKTPOH M AHTHHEHTPUHO SBIAETCS [ -pacmazoM, MO3TOMY IMPaBHIHHOE
cootBercTBUEe ecTh 1-I. Ilpu K -3axBaTe HmpOTOH sipa MOIJIOMIAET 3JEKTPOH M MEPEXOAUT B HEUTPOH C U3IIyUYECHUEM
HEUTPHUHO, 3HAYUT, COOTBETCTBHE ecTh 2-B. Ipu B* -pacmane mpoTOH mMepexOAnT B HEMTPOH C M3IyYCHHEM IO3HTPOHA H
HEUTPUHO, CJIEIOBATEIbHO, COOTBETCTBUE €CTh 3-b. B mponecce aHHUrmsinuyM 4acTuia U aHTUYACTHLA NpPEBpallaloTcs B
napy >KECTKHX Y-KBaHTOB, T03TOMY nudpe 4 otBedaeT A. B utore mogxoaur nepsblii OTBET.

OtBert: BapuaHr 1.

3ananue 3.

Peaxuus /J_ —>e + v, +Vv ;. HE MOXET H/ITU U3-3a HAPYLICHWS 32KOHA COXPAHEHUS. ..

BapuaHTsl 0TBETOB:

1) renToHHOTO 3apsaa; 2) 3NMEKTPUICCKOTO 3apsaa;

3) CIUHOBOTO MOMEHTa UMITYJIbCA; 4) 6apUOHHOTO 3apsja.

Pewenne: Dnextpuueckuii 3apsi B HA4aJbHOM U KOHEYHOM COCTOSIHMU OJJMHAKOB, OATOMY 3aKOH COXpaHEHHMs 3apsja
HC HapyYIICH. Bce HYaCTHUIbL JIaHHOﬁ pCakuun HE YYaCTBYIOT B CHUJIBHOM B3aHMOﬂCﬁCTBHH, HC COACpKAT KBAPKOB WM
aHTHKBapKoB. [10aTOMY GapHOHHBI 3apsia BceX YaCTHIl PaBEH HYJIIO U 3aKOH COXPAaHEHMs: OAPHMOHHOTO 3apsifia He HapyILIeH.

CHUHOBBIM MOMEHT UMITyNbca KaXJIOW 4acTUIBI B JAHHOM peakiMM paBeH h/ 2 . 3aKOHBI CIIOEHHsS MOMEHTOB HMITYJIhca

JacTull JOMYCKAaOT JaHHYIO PEaKIHIO. Ectb TpU BUAA JICTITOHHBIX 3apsJ0B: BHCKTpOHHLIﬁ JJIA 3JICKTPOHA, 3JICKTPOHHOI'O
HeﬁTpPIHO U UX aHTHUYaCTHIL; MIOOHHBIA 14 MIOOHA, MIOOHHOI'O HeﬁTpPIHO U UX aHTHUYACTHIIL; TAaOHHBIN JJIsL Tay-JICITOHA,

TAaOHHOI'O H€I>'ITpI/IHO U UX aHTH4YaCTHIl. SHGKTPOHHLIﬁ JICITOHHBIN 3apsang Le JJIA 3JICKTPOHA U 3JICKTPOHHOT'O HCI\/'ITpI/IHO Ve

paBeH +1, 11 UX aHTUYACTHI] OH paBeH - 1. MIOOHHBIN JIENTOHHBIN 3apsn L UL MIOOHA H MIOOHHOTO HEUTPUHO V p

paBeH +1, A MX aHTHUYACTHUIl OH paBeH - 1. JIenTOHHBIIM 3apsy] COXpaHsSeTCs BO BCEX PEAKIHIX AJIEMEHTApHBIX 4acTHl. B
JIAHHOW peaklMy MIOOHHBIA JICNITOHHBIM 3apsi/i paBeH eIWHHIC B HAYaJbHOM M KOHEYHOM COCTOSIHHHU, IIO3TOMY OH HE
HapylIeH. DJEKTPOHHBIN JICNITOHHBIA 3apsii paBeH HYJII0 B HayalbHOM M JIByM B KOHEYHOM COCTOSIHUHM, HOATOMY OH
HapyuieH. BepHsrii oTBeT - 1.

Otser: BapuaHT 1.

3ananue 4.

B nporiecce 3:1€KTpOMarHUTHOTO B3aMMOIEHCTBHS IPUHUMAIOT Y4acTHe...

BapuanTs! otBeTOB: 1) (DOTOHEI, 2) HEHTPOHBL; 3) HEUTPHUHO.

Pemenne: HeWTpoH M HEHTPHMHO HE HMMEIOT 3JIEKTPUYECKOTO 3apsijia, MO3TOMY OHHM HE NPUHUMAIOT YYacTHEe B
JIEKTPOMAarHUTHOM  B3aMMOJCHCTBHM. DTO B3aMMOJCHCTBHE IPOMCXOMUT Onaronmapss oOMmeHaM (OTOHAMH MEXIy
3apspKeHHBIMH yacTuiiaMu. [Toatomy mogxomur otser 1.

Otser: BapuaHT 1.

O11eHOYHBIH JIUCT K TUIIOBOMY 33/1aHUIO!
Tect: oOyuaronemycs npennaraiotcs 13 BOpocoB U 3aJaHUM, MOJOOHBIX BBIIIEU3IO0KEHHBIM, 33 KaXKIbIH MPaBUIbHBIH
oTBeT nobapmnsieTcs no 4 Ganna:
3a BepHBIe OTBETHI Ha 13 3amaHuii — 52 Gamra
Ha 0 BorpocoB — 0 OanioB.

Tembr JOKJIaJ0B U MPOCKTOB K MPAKTUYCCKHUM 3aHATUAM

1. ®usnueckre OCHOBHI KBAaHTOBOW Teopuu. M3mydeHue aOCONMIOTHO YEPHOTO Tena. YIbTpaduosieToBas KaTtacTpoda.
I'mmore3a [lnmanka. KeanTer cBera. CrOHTaHHBIE M BBIHY)KICHHBIE INEPEXOIbl B KBaHTOBOW cucteme. KoadduimeHTsr
Olinmreitna. ®opmyna I[lnanka. BonHoBsle cBoiicTBa BemecTBa. Bomnbl ae-bpoiins, ux mapamerpsl. OnsIT J3BUCCOHA U
Jxepmepa. KopryckynspHo-BOTHOBOW — jayamu3Mm. CTaTUCTUYECKHHA CMBICT BOJHOBOW  (yHKIUH. COOTHOIICHUS
HeomnpeaeneHHocTH. OLeHka pa3Mepa aroma. [IpUHIUIBL TOMOJIHUTEILHOCTH U COOTBETCTBUS. M3MepeHus B KilacCHUeCKOn
1 KBaHTOBOW (u3uke. Posk n3MepuTenpHoro npudopa.

2. KBanroBomexaHuueckas TeopHus aroma. [lyTm mocTpoeHuWss KBaHTOBOH Teopuu aroma. Atom Pesepdopna, ero
HEyCTONYMBOCTb. bopoBckass Teopusi aroma Boxopoaa. YpasHeHue IllpenuHrepa s 4acTULibl B LIEHTPAJIBHOM IIOJIE.
VYcmoBust cymiecTBOBaHMSA (U3MUECKOro pemeHus ypaBHeHHs LlpenuHrepa anst BOZOPOAONOZOOHOTO aToMa. YPOBHH
SHEPIHH, TTIABHOE KBAHTOBOE YHCIIO. BEpOsSTHOCTH MPOCTPAHCTBEHHOTO pacIpeesieHIs 3JICKTPOHA B aTOME. A3UMYTalbHOE
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W MarHUTHOE KBaHTOBbIe uuciia. M3mydenne BomoponomnonoOHoro aroma. MomeHT mmmyibca ¢ortoHa. IIpaBuia ordopa.
®opmyna banbMepa u ocHOBHbIE crieKTpaybHble cepun. CruH 31ekTpoHa. Bo3zoHsl u depmuonsl. [IpaBuio ciioxeHus
MEXaHWYEeCKUX MOMEHTOB. ['MpOMarHMTHOE OTHOIIEHHE JUIi OpOUTAJIBHOTO M CIIMHOBOIO MOMEHTOB. Pe3ynbTupyrommit
MarHuTHeI MOMeHT. CIUH-OpOUTaIbHOE B3aUMOJCHCTBUE. TOHKAs CTPpyKTypa JuHuiA. [TocTOSHHAs TOHKOW CTPYKTYpHI.
MsHoroanekTponHsle atombl. [lpunmun Ilaymu. DnekTpoHHBIE CIIOM M OOOJOYKH. DJIEKTpOHHAas KOH(UIypauus
MHOT'03JIEKTPOHHBIX aTOMOB U IEPUOJMYECcKasi cucTeMa 3jeMeHToB. [IpaBuia oTOopa mpu M3Iy4€HHH MHOTO3JIEKTPOHHBIX
aTOMOB.

3. DnemMeHTHI KBaHTOBOW cTaTHCTHKH. DOTOHHBIH ra3. [IMOTHOCTh KBAaHTOBBIX COCTOSIHUI U MX CPEIHSSA 3aCEICHHOCTb.
BreBon dopmynsr boze-Diinmreiina. Cesa3p ciimHa u cratuctuku. @opmyna [Inanka m kimaccudeckas ¢opmyina Pames-
Jxunca. Xumudeckuil notenuuan. Pacnpenenenue ®@epmu-upaka. Yposens Oepmu.

4. Kiaccuyeckne MOJETH MOISAPU3ALUH M MPOBOAUMOCTH. [IpoBOANMOCTD MeTaIIOB. DNEKTPUIECKUH TOK B IUIA3ME.
DrneMeHThl (U3MKH Ta30BBIX pa3psioB. THIBI CBsi3el aTOMOB B TBEp/bIX TellaX. PacuieruieHue sHepreTHYeckux ypoBHEH BO
B3aUMO/ICHCTBYIOIIMX CHUCTEMax aTOMOB. MoJenb JBYXaTOMHOM LETNOYKM C MOTCHIHAIBHBIM pelibeoM MpsSIMOYroJIbHON
¢dopmbl. OOpa3oBaHHE DHEPreTHYECKHX 30H. JlMCIIEpCHOHHBIE KpHBBIE UIi CBOOOJHOTO 3JIEKTPOHA W DJIEKTPOHAa B
kpuctaiuie. [Tonstue s dexrrBnoit Maccel. KBasuuactuupl. CoOCTBEHHAst M IPUMECHAsI IPOBOJUMOCTD HOIYTIPOBOIHHUKOB.
KoHTakT ABYX BBIPOKICHHBIX MOJIYNPOBOAHUKOB. [IpuHIUN neiicTBUSA MOMYHNPOBOAHHUKOBOrO ja3epa. CBEpXTEKyuecTb:
KBaHTOBas MOZEJb U JBYXXKHJIKOCTHas! peHoMeHooruss. OCHOBHBIE MOHSTHSI TEOPHU CBEPXIPOBOJAUMOCTH.

5. Jlenrtonsr n azaponsl. Hykimonsl IloHsTHe m3ocmuHA. DHEPrus CBS3H B spe. Buabl sIEpHBIX peakiii W uX
oneHo4uHast sHepreTuka. Peakmusa menenus. Ilpobnema pasgenenust nzoromnos. KamenbHas u o0onmodedHas MOJCTH sApa.
Q®opmyna Beifmzekkepa. Marndeckne umcna. [Ipobimema INONTOXHBYIIMX CBEPXTSDKEIBIX JIIEMEHTOB. Y TIPaBISICMBIH
TePMOSIICPHBI CHHTE3: BHI peakuuii, Kputepuii JloycoHa, BapHMaHTHI peajm3alud. PagioakTHBHOCT. 3aKOH
panuoakTHBHOTO pacnana. CpaBHUTENbHAS OIEHKA NPOHMKAIOIIEH CHOCOOHOCTH Pa3iIMYHBIX BUAOB paguanud. ExnHUI!
n3MepeHnil B paananuoHHON ¢u3nke. [loryonieHHas, SKBUBAICHTHAS U 9KCIO3UIIMOHHAS O3Bl DJIEMEHTHl PaIHal[HOHHON
KYJIBTYpbl. DHEprHsl OTJauM MPH U3NTyYeHUH KBaHTa. SnepHblii raMmma-pe3oHanc 6e3 otnauu. [Ipumenenus SIP. M3mepenue
CBEPpXMAJIbIX YaCTOTHBIX CABUTOB.

6. CBsi3p MEXKIy paIuycoM OOMEHHOIO B3aMMOJCHCTBHS M MAacCOil MOKOS €ro MEepeHOCYHKOB. UeThipe BHIA
B3aUMOJICHCTBUS, MX OOBEKTHI MW NEPEHOCYMKH. [IpHHIMIBI CHUMMETpUM B Mukpomupe. HecoxpaneHue P-uerHocTtu.
CrnupansHocTh yacTull. PyHaameHTanbHOCTh CPT-cuMMeTpun. OCHOBHBIE IIPEACTaBICHUS KBAHTOBOM IEKTPOAUHAMUKYI U
ee rpymnmna cumMmeTpuu. [lapToHHas MoJlenb HyKIOHOB. CxeMa CHIIBHOTO B3aUMOJICHCTBUS MEXIY ajpoHamMu. BalieHTHbIE U
MOpCKHE KBapKu. ACHMITOTHYECKas cBOOO#a M KOH(paWMHMEHT KBapKoB. VI30CIMH, CTPaHHOCTh, YapM, MpesecTh B
KBaHTOBOM XPOMOJMHAMHKE. DJEMEHTapHas CXeMa Ci1aboro B3amMOAEHCTBHS. DeKTpociaboe B3aMMOICIHCTBHE U €ro
TpyIIa CHMMETpUH. Bennkoe oObeIHEHNE: Tpyna CHMMETPHI, BO3MOXKHOCTD IIPOBEPKH, CTaOMIBHOCTS MaTepuu. O030p
(yHIaMEHTAIBFHBIX B3aNMOICHCTBHUI IO KOHCTaHTE CBI3U. HadaipHEIH ATam 3OOy BeeaeHHOMH.

O1eHOYHBIH JIUCT K JOKJIagaM

Kpurtepuu onieHUBaHUS JOKIAI0B HA MPAKTHYCCKUX 3aHITHIX:

2 Oaa — JOKJIaJ COOTBETCTBYET TeME, Lielb, CHOPMYITHPOBAaHHAS B JOK/IaE, TOCTHIHYTa;

3 Gasa — JOKJIaJ] COOTBETCTBYET TE€ME, CTPYKTYPUPOBaH, Lielib, ChOPMYJIMPOBaHHAsI B JOKJIA/lE, JOCTUTHYTA, AOKIA
MIOJITOTOBJIEH CAMOCTOSITENIFHO, IPOJIEMOHCTPUPOBAHO CBOOOIHOE BIAJICHUE MaTEPHUATIOM;

4 Gamnma — JOKNajJ COOTBETCTBYET TeMe, CTPYKTYPHPOBaH, Lielb, cOPMUPOBAaHHAs B JIOKIAJE, JOCTUTHYTA; JOKIAJ
MOJITOTOBJICH CaMOCTOSITEIBHO, MPOJEMOHCTPUPOBAHO CBOOOJHOE BIIAQJCHHE MATEPHAJIOM; IPEACTaBICHO COBPEMEHHOE
BHJICHHE TIPOOJIEMBI M BO3MOXKHBIC BAPHUAHTHI €€ Pa3peIICHHUS;

5 0amioB — NOKIAJ COOTBETCTBYET TeME, CTPYKTYPHUpPOBaH, IIejb, COPMUPOBAHHAS B JOKIAIC, TOCTUTHYTA; TOKIAMT
MOJITOTOBJICH CaMOCTOSITEIBHO, MPOJEMOHCTPHPOBAHO CBOOOTHOE BIAJICHHE MATEPHAaJOM; IPEICTABICHO COBPEMCHHOE
BHICHAE TPOOJIEMBI M BO3MOXKHBIC BAapHAaHTHI €€ pa3pelieHus. J(OKiaj COMpOBOXMACTCS IEMOHCTpAIlUeH HATIISIHOTO
MaTepuaia (pe3eHTamnuei).

VYuactie B 00CYXICHUH MPEICTABICHHBIX TOKJIAJ0B.

Kpurepun oueHku:

1 Gayut — 0OyUAIOIIMIACS 3a1aeT BOMPOCH! BRICTYIAIONIEMY 10 Ipo0IeMe, paccMaTpUBaeMO B TOKJIAJIE.

2 Gayta - KOPOTKHE JOMOTHEHMS TN 3aMEeYaHHs 10 OJTHOMY-IBYM BOIIPOCaM;

3 baiia - coepkaTesbHbIA OTBET HA OJIMH U3 BOIPOCOB;

4 Gamna — cofep KaTeNbHBIA U TITyOOKUH OTBET Ha IBa-TPH O00OCYKIAaeMBIX BOMPOCA, THOO CYIIECTBECHHBIC JOMOTHEHUS
10 BCEM 00CYKIaeMbIM ITpoOIeMaM.

[MoxroToBka mpe3eHTAIMH 110 33JaHHOU TeMe C UCIOIb30BaHueM mporpamMbel MS Power Point.

BriOpanHas TeMa JOKHA OBITH OCBEICHA ITOJIHOCTHIO, MAaTEpUANl TEMBI TIPEACTABIICH Ha ClIaiilax B OCHOBHOM B BHJIE
Pa3IMYHBIX CXeM, TAOJHII U T.J. ¢ T00aBICHUEM PHCYHKOB-ILTIOCTparwii. KomudecTBo cnaiiios - He MeHee 15.

Kpurepun oneHku:

4 Ganya - TeMa OCBEIICHA He TTOJIHOCTHIO, MITH OCBEIIeHA ITOJTHOCTHIO, HO CJIAH/IBI COIEPIKAT TOJIBKO IMPOCTON TEKCT MIIN
TEKCT CO BCTaBKaMu pucyHkoB. Kommuectso cmaiigos — 10-15.

5 GaJuIOB - TeMa OCBEIIeHa MOJHOCTHIO, MaTepHall TEMbI MPE/ICTABIICH Ha Clalilax He TOJBHKO B BHJIE MPOCTOTrO TEKCTa,
HO ¥ B (hOpMe pa3IHUHBIX CXEeM, TAOJHUI] U T.1. C J00aBICHHEM PUCYHKOB-MLTIOcTpanuii. Konmnuectso ciaiigos — 10-15.

6 OayUTOB - TeMa OCBEIIeHa ITOJIHOCTBIO, MaTepHal TEeMBl MPEICTABICH Ha Claiiax B BHAE CXeM, TaOiWIl U T.O. C
nobapneHueM wutrocTpanuii. KomudectBo crnaios - 6omee 15.
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3agaHust 1J1s1 U'TOTOBOTO KOHTPOJIEHOTO MEPOIIPUATHS (TECT)
MakcumainbHOe KOJIMYeCTBO OaiIoB 3a TecT — 33

1. Dddekr 3eemana B cHIbHOM MarHUTHOM I10JI€ OYZAET:
1. CunbHEIM
2. AHOMaNbHBIM
3. IIpoctem
4. CrnoxxHBIM
2. Ha cKOIbKO KOMITIOHEHT PacIENUTCS B C1a00M MarHUTHOM I10JI€ MYJIBTHIUIET C 33aHHBIM MOJTHBIM MOMEHTOM J:
1. He pacwenurcs
2.J+1
3.2]+1
4.]
3. Db dexr KomnToHa onmuckIBacT paccessHue
1. ®0oTOHOB Ha CBOOOHBIX IEKTPOHAX
2. DIEeKTPOHOB HAa aTOMax
3. ®OTOHOB Ha sIpax
4. ®OTOHOB Ha ANEKTPOHAX BHYTPEHHHUX 000JI04EK
4. ®oro3hhexT cocTout B

1 Yopyrom paccessHun (POTOHOB CBOOOIHBIMH HIIEKTPOHAMU

2 TTornomenun (oTOHa aTOMOM C MCITyCKaHHWEM 3JIEKTPOHA

3. INormomennn GOTOHA ATOMHBIM SIPOM

4. Iornomennu (GOTOHOB CBOOOIHBIMH 3JIEKTPOHAMHU

5. Kakue n3 mepedncieHHbIX HIDKE 3((HEKTOB MOTYT OBITH OOBSCHEHBI KaK C BOJHOBOH, TaK U C KOPITyCKYJISIPHOH
TOYKHU 3PECHUS:

1. ®oroahpexr
. Oddexr Komnrona
. JlaBnenue cBeta
. Murepdepennus n nudpaxuus ceera
. B onbite lllTepHa-I'epaaxa MOKHO UCIIOIB30BATh MMYYOK
. DIIEKTPOHOB
. Anpha-gacTun
. Helitponos
. ®oTOHOB
. Ha ckonbko nonypoBHe# pacuienurcsa 3P-ypoBenb Na B CUIBHOM MarHUTHOM I10JIE:
. Ha 2 moxyposus
. Ha 3 moaypoBHs.
. Ha 4 nmoxyposus
. Ha 5 nonypoBHei
. ToHKas CTpyKTypa ClIeKTpaJbHbIX JIMHUH (HarmpuMep, 1y6ser Na) oObpsacHIeTcs:
. Maccotii anpa
. CninH-0pOHTaIBHBIM B3aUMO/ICHCTBHEM
. BzanmopeiicTBieM MarHNTHOTO MOMEHTA 3JIEKTPOHA CO CIIa0BIM ITOJIEM sIIpa
. BaumopeiictBueM a1ekTpoHa ¢ QIIyKTyanusiMM 3JI€KTPOMAarHUTHOTO TOJIS.
. Ha ckoipK0o KOMIIOHEHT paciuenuTes npu rposeaeHnu oneita Lltepra-I'epiaaxa myd4ok aToMoB BOJOPO/A:
. He pacmenurcs
. Ha 2 xoMnoHeHThI
. Ha 3 xoMmoHeHTHI
. Ha 5 xomnonent

10. AOcomioTHO u€pHas IUIACTHHKA OCBEINACTCSI CBETOM KpPYrOBOM TMONAPHU3allMM W HCIBITHIBAET HEKOTOPBIH
Bpauiaroinii MoMeHT. Kakyro IacTHHKY HY>KHO B35Th, YTOOBI BPALIAIOIINII MOMEHT YABOMJIICS:

1. ITnactuaky A4

2. [mactusaKy A/2

3. [MonApu3aMOHHYIO IIACTUHKY

4. IIpo3pauHylo MIACTUHKY

11. CxosnbKo nuHumit Oy/leT HAOMIOIAThCS B OKCIIEPUMEHTE 3€eMaHa NP PaCUIEIIEHHH CIIEKTPATbHON JinHun 1D— 1Py
B c1abOM MarHUTHOM TIOJIE:

1. He 6yner pacuenienus

2. 3 nmuHUn

3. 9 nmuHUi

4. 15 nuawmit

12. "B 11000M KBAaHTOBOM COCTOSIHUHM MOKET HAXOAUTHCS TOJBKO OIUH 3JICKTPOH" COTTIaCHO

1. ITpaBuity otb6opa

2. Teopeme depma

3. CooTtHoenuto HeomnpenenéHHoctel [ elizenOepra

W= O WN—RLORWN—~L,IPRWDNDFRORWN

N

Crpannra 23 u3 26



q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

4. Mpunnuny Iaymu

13. B kakux u3 NpUBEACHHBIX HUKE COCTOSIHUN MYJIbTUIUIETHOCTh aTOMa paBHa 3:
1.13p,

2. 315,

3. 2D,

4, 4%Fsp,

14. Ha cxompko moxypoBHe# pacmenurcst 3Ps-ypoBens Na B c1aboM MarHUTHOM TIOJIE:
1. Ha 2 moxypoBHs

2. Ha 3 moxypoBus

3. Ha 4 moxypoBHS

4. Ha 5 mogypoBHeii

15. Ypasuenue lllpenunrepa A cTallHOHAPHBIX COCTOSIHUMA:

]

;HE:_}‘L??T

1. & 2??’3
Hﬂ

- L AU = P
2. 2??2
3 B9 =AY

2w
4, ot

16. DdpdexT 3eemana MOKET HAOTIOAATHCS SCIIH:

1. Mcrounuk cBeTa MOMEMIEH B OJJHOPOIHOE MAarHUTHOE ToJIe

2. CriexTpajbHble JUHUU UMEIOT TOHKYIO CTPYKTYPY

3. [Iy4ok cBeTa MpPOITYCKAIOT Yepe3 OMHOPOJHOE MaTHUTHOE TI0JIe
4. ITy4ok aTOMOB MPOIYCKAIOT Yepe3 OJHOPOTHOE MaTHUTHOE TI0JIe
17. Kakoit mepexo 3anpemés npaBmiaMa oToopa:

1. 2psp— sz

2. 4ds;, — 3pan

3. 3dsp— lpie

4. 4dsp — 3pap

18. Kakoii mepexom B 3€EMaHOBCKOM  PACHICIUICHHH  AyOJieTa  HATPUS  SIBJIACTCS

Ma

—_— +3/2
E'pal? _F +1|'E
-1/2

B=0 b

L 2 -3
112 4
3Pz +1/2
=112
T —} ¥ e
¥ @ _qm=
1. ITepexon 1
2. ITepexon 2
3. ITepexon 3
4. Tlepexon 4

pa3pelIEHHbIM:

19. Kakas u3 NEPEUYUCITICHHBIX HUIKE peaKLII/Iﬁ paciajia HEBO3MOIKHA 10 3aKOHY COXPAaHCHHS JICHTOHHOTO 3apsja

n Ho e HU U,

. -
, T DH +D,

3 H —se 4+t +eg
L T e ety

20. Kakas 13 nepeyrciIeHHbIX HIKE 3JIEMEHTAPHBIX YaCTHIL SIBISIETCSI 0030HOM:
1. bapuon

2. Jlenton

3. KBapk

4. Me3oH
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21. Kakoe kBanroBoe unciio MmoxeT HE coxpaHsThcs npH ci1aObIX B3aUMOJCHCTBUSAX:

1. cnuH

2. GapUOHHBIH 3apsi

3. CTPaHHOCTb

4. NenTOHHBIN 3apsi

22. Kaxas saepHas peakiys He UAET MoJ| AeHCTBUEM HEHTPOHOB:

1. PangnanmonHsIit 3axBar (n,y)

2. B - pacmaz (n,f)

3. a - pacmag (n,0)

4. UcnyckaHue mpoToHa (1n,p)

23. DHepreTH4ecKuii CEKTp KaKoro U3IIydeHUs] NMEET HEPE30HAHCHBIN XapaKkTep MpH JIETEKTUPOBAHUH
1. o — u3nmyuenue

2. B — u3ny4yenue

3.y — u3nyyeHue

4. HeiftpoHHOE siiepHOE U3ITy4YeHue

24. Kakas yacTua siBJSIETCS IEPEHOCYMKOM CI1ab0To B3aUMO/ICHCTBUS

1. dpoTtoH

2. TTIF00H

3. W* Z°— 6o3on

4. m -Me30H

25. Kakoe yTBepKAeHHE B OTHOIIEHIH dpdexTa MeccOayspa SBISECTCS JIOKHBIM:

1. IMIynbc oTaauy BBIIETAIOIIETO Y-KBAHTA NepeaTCst BCeMY KpHUCTaILTY

2. lluprHa crieKTpaabHOM THHUHU onpenernsercs apdexrom Jormrepa

3. BepositHOCTh 3¢ dexra MeccOayspa yBennunBaeTcsl py IOHMKEHUH TEMIIEpaTyphl KpUCTalIa

4. CnekTpbl U3JTy4eHHs ¥ OTJIOMICHHUsI MecCOaypOBCKHUX Y-KBAaHTOB OJTHMM M T€M K€ KPHUCTAJUIOM COBIAJIAl0T.
26. DddexTHBHOE ceueHre PE30HAHCHOTO MOTJIONICHUS ONUCHIBAeTCst (hOpMyIIon

1. Bailizekkepa

2. ®epmu-/lupaka

3. I'enn-Manna-HummmxuMel

4. bpeiita-Burnepa

27. Kakoe u3 yTBepXI€HUN HIKE SBIISETCS JIOXKHBIM:

1. BapuoHsl cocToAT U3 3-X KBapKOB

2. Me30HBI COCTOST U3 2-X KBAPKOB (KBAPK U aHTHKBAPK)

3. CBoOOAHBIC aPOHBI, COCTOAIINE U3 KBAPKOB OJHOTO apomara (Hanmpumep, A™ i Q7), OTIMYaI0TCs [BETOM.
4. KBapku B CBOOOJHOM COCTOSIHUM He OOHapy>keHbI (KOH(palHMEHT).

28. JInst Toro 4To0bl HEHTPOHHBII ra3 MOXKHO OBLJIO XPAHUTH B 3aKPHITOM COCY/IC:

1. Temnepatypa HEHTPOHOB J10JIKHA ObLIAa OYEHBb Majia

2. Temmepatypa HEHTPOHOB J10JKHA OBITH O0JIbIIEe TemMmepaTypsl [lebas

3. JInrHa KOTEPEHTHOTO pacCcesHUs Ha CBSI3aHHBIX SApax MaTepHaia cocyia I0JKHA ObITh OTPUIATEIbHOI
29. Kaxkast 13 nepeqnciIeHHBIX HIXKe YacTHIl 00J1a1aeT Maccoi

1. ®oToH

2. I'moon

3. Hei#itpuno

4. I'paBUTOH

30. SlnepHbIe CHIIBI MEKAY TPOTOHOM M HEHTPOHOM OCYIIECTBIISIIOTCS OOMEHOM BHPTYaIbHBIMHU:

1. ®oToHamMu

2. ITnonamu

3. MiooHamu

4. I'mooHamu

31. IToTeHIman B3aMMOACHCTBHS MEX Ty KBapKaMH (MOJICIIbHBIN MTOTSHIINAIT) OMICHIBACTCS (POPMYIION:

U=-alr?

U

U

U=br

32. Kakoit Mmojienu sijpa He CYUIeCTBYET:

1. KanensHoit

2. O6onoveqHon

3. ITmanerapHOi

4. CBepxTeKyueit

33. Yro He omHChIBaeT KBAPKOBAs MOJIENb aJIPOHOB:
1. AnarpaMMBl pO’KACHHUS U Paciiajia 9acTHIl [0 CHIIFHOMY KaHAITy
2. MarHuTHbIE MOMEHTHI Si/IEp

3. CedeHus SIIEPHBIX PEAKIIHA

4. B - pacnan
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OTBETHI:

OLEeHOYHBIH JIMCT K TUIIOBOMY 3aJIaHUIO:
Tect: oOyuaromemycs npemnaratoTcst 30 BOIIPOCOB, 3a KKl MPaBIIBHBIN OTBET J00aBIsIeTCs Mo 2 Gara:
3a BepHbIe 0TBeTH Ha 30 Bompocos — 60 GamroB

Ha 0 BorpocoB — 0 6amIoB.

Metoanueckue MaTtepualibl, OMPCACTIAIOIINC MMPOUCAYPY U KPUTCPUU OLICHUBAHUA C(l)OpMPIpOBaHHOCTI/I KOMIETCHUIMH
Ipyu IPpOBCACHNU HpOMe)KyTO‘{HOﬁ aTTeCTalun

Hpoueuypa U KpUTCpHUU OLCHHUBAHUA C(bOpMHpOBaHHOCTI/I KOMIIETCHILIUH npu MPOBCACHUU HpOMe)KyTO‘IHOfI
aTTCCTAllMU YKa3aHbl B OICHOYHBIX JIUCTAaX.
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