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®DoH/I OLICHOYHBIX CpEACTB j1d NPOBEACHUA l'[pOMe)KyTO'-IHOﬁ aTTeCTaluu

[MosicuuTenbHas 3anucka

®oHn omeHoUHBIX cpeactB (maee — DPOC) mms TPOMEXKYTOYHOW arrectauu 1o  guciuruinHe  «OCHOBBI
TEOPETHYECKOH (PU3UKM» pa3paboTaH B COOTBETCTBHU C (heAepanbHBIM rocyJapCTBEHHBIM 00Pa30BaTEIbHBIM CTaHAAPTOM
BBICIIIET0 00pa3oBaHus — OakajaBpuaT 1o HampasieHuto moarotoBku 44.03.05 INemarormveckoe oOpazoBaHue (C ABYMsI
POoGMIIMHU TOATOTOBKH), YTBEP)KICHHOTO IIpHKa3oM MuHICTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot 22
¢despamst 2018 1. Ne 125, ocHOBHO# mpodeccroHamsHONH 00pazoBaTelbHOM mporpammoi «MaremaTnkay U «Puznka» ¢
yaeroM TpeOoBaHHUI mpodeccruonansHOro crangapra «llemaror (memarormdeckas OesITEIBHOCTH B cepe MOMIKOIHHOTO,
HavyaJbHOTO OOIEro, OCHOBHOTO OOINEro, cpexHero oodmiero oOpa3oBaHuUs) (BOCIIUTATENb, YYHTEIb)», YTBEP)KICHHOTO
npuKa3oM MuHHCTEpCTBa TpyAa W colmanbHOM 3ammrtel Poccuiickoir ®enepaunuu or 18 okrsadps 2013 1. No 544mH.
(3apeructpupoBaH MuHHCTEpCTBOM tocTHLMK Poccuiickoit deneparmu 6 nexadpst 2013 r., peructpaunonnsiit Ne 30550), ¢
M3MEHEHUSMU, BHECEHHBIMU MpHKa3aMd MMHHUCTEpPCTBA TpyAa U COLMaNbHOWN 3amuThl Poccuiickoit ®depepanuu oT 25
nekabps 2014 r. Ne 11151 (3apeructpupoBan MunucTtepcTBoM foctuiuu Poccuiickoit ®eneparun 19 despans 2015 r.,
peructparmonsbiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH MHUHHCTEPCTBOM FocTuIn Poccuiickoit
Oeneparn 23 aBrycra 2016 r., peructparmonssiit Ne 43326).

Hems ®OC mnst mpoMeXyTOYHOH aTTecTalMd — YCTAHOBJICHHE YPOBHSA C(HOPMHPOBAHHOCTH YaCTH KOMIETEHIINH
OIIK-8. Croco6eH OCyIIECTBIATh MeJaroTHIeCKyo esITeIFHOCTh Ha OCHOBE CTICITHATFHBIX HAYIHBIX 3HAHWH.

3amaun @OC i MPOMEXKyTOUYHON aTTECTANU - KOHTPOJIh KaueCTBa W YPOBHS JOCTIKCHHUS PE3YNbTAaTOB OOyUCHHS
110 (opMHUPYEMBIM B COOTBETCTBHHU C Y4EOHBIM IIAHOM KOMIIETEHIUSM: (IIEPEUHCINTD KO U COACPKaHNEe KOMIETEHIINH C
pes3ynbTaTaMu 00yJIeHHs).

TpeboBanue k npolenype OLEHKH: HET.

ITomenieHue: nomenieHUe ¢ NPOESKLIUOHHBIM 000PYI0BaHHEM

PacxonHble MaTepuaibl: KapTpHIDK, Oymara

Z[OCTyH K JOTIOJTHUTCIBHBIM CIIPaBOYHBIM MaT€purajiaM: 1o CCTU I/IHTepHeT

Hopwms! Bpemenu:

[IpoBepsieMast KOMITETCHIHS:

OIIK-8. CriocoOeH oCcynIeCTBIATh MEearorHuecKylo IesTeIbHOCTh Ha OCHOBE CHELHAaNbHBIX HAYYHbBIX 3HAHUH

[TpoBepsieMblit ”HAUKATOP JOCTIKEHHS KOMITCTCHLIUH:

OIIK-8.3. Biameer: Meromamu, popMaMil M CpeNCTBAMU OOYYCHHs, B TOM YHCIIC BBIXOSIIMMH 33 PaMKH Y4EOHBIX
3aHATHH, C YYeTOM BO3MOXKHOCTEH 0Opa30oBaTeJbHOI OpraHM3aliM, MecTa >XHUTEIbCTBA H HCTOPUKO-KYJIBTYPHOTO
CBOEOOpa3usl peruoHa.

[TpoBepsiemble pe3ynbTaThl 00yYEHUS:

3HaeT (pU3MYECKUE TEPMHUHBI B 00JIACTH TEOPETUYECKON (QU3UKH

YMeer, UcIosb3ysl MaTeMaTHYECKHUil annapaT U 3HaHUsI [0 TEOPETUIECKOHN (PU3UKe, OOBSCHSITH PUPOIHBIE U
TEXHOTCHHBIC SIBJICHUS

CrocoGeH OpraHM30BaTh MPOCKTHYIO NEATEIBHOCTh Ha OCHOBE 3HAHHH B OOJIACTH TEOPETHUYECCKOMN
¢buznkn

Tun (bopma) 3agaHus:

KontponsHasg pabora
Komnoxksuym

Tect

Hoxman

IIpoext

arwdPE

[Tpumeps! TUTIOBBIX 33/1aHNUH (OIIEHOYHBIE MaTEPHAIIbI):

Cemectp 5. Knmaccudeckas MexaHUKa M TEOPHS OTHOCUTENILHOCTH

KonTponbHbIe paboTHI.

Kunemaruka

1. Haiitu ckOpOCTh, YCKOPEHHE U PAANYC KPUBH3HBI TPACKTOPUH JIBMKCHHUS TOYKHA B MOMeHT t=x/2, eciu x=10t-10sint,
y=10-10cost.

Jnnamuka

1. Onpenenuts IBMXKEHHE CBOOOJHO MAMAIOMIETO Tela TOJ JCHCTBHEM CHIIBI TSHDKECTH U CHJIBI COMPOTHBIICHHUS,
[IPOIIOPLIUOHAILHOM KBaApaTy CKOPOCTH.

2. Haittu nBmkeHne rpy3a Maccoi M, MOBEIICHHOTO Ha MPYKHUHE KECTKOCTHIO K, ecin ero HauambHast CKOPOCTh PaBHA
Vo.

OHCHOHHLIﬁ JIMCT K KOHTPOJIbHBIM pa60TaM 10 KUHEMAaTUKE U JUHAMHUKE!:

He mnpusenens! | [IpuBeaensl IIpoBeneHsl ITpoBenenst Iony4en
(nn BCE 3aKOHBI W | HEOOXOIHMMBIE HEoOX0/MMbIe MPaBUJIbHBIH
npuBeJIeHbl  He | (hopMylIsl, MaTeMaTUYECKUE | MaTeMaTH4YeCKHe | YHCIOBOH
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BCC) 3aKOHBI W | HEOOXOMUMBbIC | mpeoOpa3oBaHMs, | MpPeoOpa3oBaHUs, | OTBET
(dhopMybI, JUIL PCLICHHS | HO JIOMyLIeHA | MOJdy4YeH
HEO0OXO0TUMBIE 3a1a9u omunoKa, MIPaBUIIbHBIN
U pemeHus MpUBOIAIIAS K | OTBET B  BHUJC
3a1a4un HETIPAaBUIEHOMY pacdeTHOH
OTBETY (bopMynBI
1 0 2 1 1 1
2 0 2 1 1 1
3 0 2 1 1 1
> Min Max
0 15
O6mast cymma 6aJioB KomnuectBo 6ammos
Min Max <8 8-15
0 15 He3a4yeT 3a4eT
Konnoxksuym
Bonpock! kK KOJUTOKBHYMY
1. Metox HeompenenéHHBIX MHOXHTENEH Jlarpamka.

N

VY coBHsI CTAalIMOHAPHOCTH ONIPEIeNEHHOI0 HHTErpaa.
CB3b JIeKapTOBBIX U 000OIIEHHBIX KOOPJMHAT U CKOpocTell. BrlpakeHne KHHETHUECKOH YHEPTUM CUCTEMBI Yepes
0000IEHHBIE CKOPOCTH.
[IpuHIUI BUPTYaIbHBIX MEPEMEIICHHH.
VYcnoBus paBHOBECHS TBEPIOrO Tela.
[puammn Janambepa-Jlarpamxka.
VYpasHenus Jlarpanxa nepsoro poJa.
punnun MamuieroHa.
Oyukuus Jlarpanxka. YpaBHenus Jlarpanka BToporo poaa.
0. CoxpaHeHHE SHEpPTHUH.
11. CoxpaHeHue UMIyJbCa.
12. CoxpaHeHHe MOMEHTa UMITYJIbCA.
13. LlenTp uHepiuu.
OI11eHOUHBIN JIUCT K KOJJIOKBHYMY

Kpurepuu oneHku:

1 6am — cTyAeHT 3aaeT BONIPOCHI BEICTYAIOLIEMY;

2 Gamna - KOPOTKHE JIOTOTHEHHS HIIH 3aMEUYaHus 110 OJHOMY-I[ByM BOIIPOCaM;

4 Ganna - cozepKaTeIbHBIA OTBET HAa OJMH U3 BOIIPOCOB;

8 6ayoB — conep)KaTeIbHBIN U TITyOOKHH OTBET Ha JBa 00CYKAaeMbIX BOIIpOCa.

w

RBOX~NO A

3amaHus 111 HTOTOBOTO KOHTPOJIBHOTO MEPONPHUATHS (TECT)

1. CkOpOCTh aBTOMOOMIISI PABHOMEPHO YBEIHUUBACTCS B TeueHue 12 ¢ oT Hysst 10 60 kM/4. Y CKOpeHHEe aBTOMOOKIIS
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 omHOBpEMEHHO HAXOIUTCA B JBYX BpalIaTEIbHBIX NBIKCHUSIX BOKPYT MapajUIeIEHBIX OCEH C YIIOBBIMH
CKOpOCTSIMU 2 paj/c u 3 pajn/c, BEKTOPHI KOTOPHIX HANIPABJICHHI B OIHY CTOPOHY. MoIysib aOCOIIOTHOM YTITOBOH CKOPOCTH
JBIDKEHUS TeJa PaBeH

[1]2,5¢ct

[2]6,0 ct

[B]1c?

[4]1,5¢c?

[5]5¢c?

3. Touka JBUIKETCS MO MpAMOii ¢ yckoperueM 0,5 m/c2. B HauanbHBIH MOMEHT BpeMEHH TOUKa OblIa HEMOBUKHOM.
Paccrostaue 9 M Oyzmet mpoieHO TOYKO# 3a BpeMs

[1]5c.[2]6¢c.[3]4c.[4]7c.[5]3c.

4. ABTOMOOWJIb JIBUraeTcsi CO CKOpPOCTBIO 3,6 KM/4, a MOHTaXHas BBIIIKA Ha aBTOMOOMJIE ITOJHMMAETCs CO
ckopoctbio 0,5 M/c. B aToM citydae abcomoTHast CKOpocTh pabo4ero, KOTOPBIH CTOUT Ha BBIIIKE HETIOBM)KHO 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 JABMKETCS MO NPSIMO ¢ MOCTOSHHBIM yckopeHueM 0,3 m/c2. Uepes 6 ¢ CKOPOCTh TOUKH CTajla paBHOM 3 M/c.
B sTOM cityyae HauanbpHas CKOPOCTh TOYKH PaBHA

[1]2,3 m/c. [2] 3,8 m/c. [3] 1,2 m/c. [4] 5,2 m/c. [5] 2,5 m/c.
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6. Touka M nBWKETCSl C MOCTOSHHOM ckopocThio 1 M/c mo crepxHio AB, or A k B. CrepxeHp Bpamaercs ¢
MTOCTOSTHHOM YTJIOBOW CKOPOCTBIO 2 paj/c BOKPYT OCH, MEPHNEHANKYISIPHONH CTEPIKHIO W MPOXOAIIei yepe3 Touky A. B
MOMEHT BpeMeHH, korna AM=0,5 M MOyl yCKOpEeHHsI TOUKH 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. CKOpOCTh pakeThl B NPSIMOJIMHEHHOM JIBH)KEHHH BO3pocia ¢ 3 kM/c 1o 5 km/c. PakeTa nBUraercst ¢ OCTOSHHBIM
yckopenueM 29,43 M/c? B TedeHUH BpEMEHH

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

8. Touka M nBHXKETCS OT Havajga KOOPAMHAT CO CKOPOCTBIO 2 M/C 1O CTepxKHIO, oOpasyromiemy yron 30° c
BEPTUKAIBHOH ochio BpamieHus Oz. YrioBas cKOpOCTh BpamieHus cTepkHs 4 pax/c. [Ipoeknus Ha ock OX KOPHONHCOBA
YCKOpEeHHsI TOUKH M, KOTAa CTepKeHb HaxoauTes B miockoctu Oyz, paBHa

[1]-6 m/c?

[2] 3 m/c?

[3] 5 m/c?

[4] -8 m/c?

[5] 6 m/c?

9. CamoreT npH IMOCaJIKe KacaeTcsl MOCag0uHON MOJIOCH ¢ TOPU3OHTaIbHOM cKopocThio 180 km/4. ITocne mpobera
1000 M camoreT, IBUTasch paBHO3aMEIJICHHO, OCTaHAaBJIMBaeTCs. B 3TOM ciydae 3aMelIeHHue caMoJieTa PaBHO

[1] 1,25 m/c?

[2] 2,41 m/c?

[3] 3,98 m/c?

[4]1 0,57 m/c?

[5] 1,92 m/c?

10. CkopocTh aBToMo6uns 90 km/u. [TocTOsHHOE 3aMeeHHe aBToMoOus pasHo 3 M/c?. Toraa myTh TOPMOKEHHUS
JI0 OCTaHOBKHU paBEH

[17192 m. [2] 128 M. [3] 75 m. [4] 88 m. [5] 104 M.

11. Bpawmenue Tena BOKpYr HENOABMKHOW TOukd (0 CKIAQABIBA€TCSI U3 PAaBHOMEPHBIX BpAIlEHUH BOKPYT
BepTHKaJIBbHOW ocu Oz 10 X0y 4aCOBOW CTPEJIKU, U BOKPYI' COOCTBEHHOW OCH BpallleHHsl. MTHOBEHHasi OCh BpalleHUs B
paccMaTpuBaeMblii MOMEHT coBmagaeT ¢ ocbio OX. B 3ToM ciydyae KOCHHYC yrila MeXJy BEKTOPOM YCKOPEHHsS TOUKH A,
Jekaieif Ha MTHOBEHHOM ocH, 1 ocbio Oz paBeH

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

12. KBagpat ABC]J] co ctoponoii 0,1 M, coBepiaeT iockonapauieabHoe IBUKEHNE U B TaHHBI MOMEHT BPpEMEHH
MMEET MIHOBEHHBII LIEHTP YCKOPEHHs B TOUKE A, YIJIOBYIO CKOPOCTh 2 Paj/c, M yrIoBoe yckopenue 3 pam/c?. B stom
cilydae MOAyJb YCKOpeHHs TOUKU B paBen

[1]0,2 m/c?

[2] 0,3 m/c?

[3]10,5 m/c?

[4] 0,4 m/c?

[510,7 m/c?

13. Touka HauMHAET JBMKEHUE W3 COCTOSHHMS TIOKOS M JIBUKETCSA C MOCTOSHHBIM yckopeHuem 0,2 m/c?. TIyTh,
KOTOPBIHM TOYKa MPOUIET 3a MPOMEXYTOK BpeMeHH oT 4 ¢ 1o 10 ¢, paBeH

[1]17,5 m. [2] 6,8 m. [3] 8,4 M. [4] 9,1 m. [5] 6,1 m.

14. Ksagpar ABCJ] coBepiraer 1uiockomapamielbHOe ABIKEHHWE, U B JaHHBIH MOMEHT BpeMeHU cTopoHa AB
napauiesibHa oci Ox. MTHOBEHHBIH LIEHTP YCKOpEHHMH HaxoIuTcs B TOuke A. YTioBas CKOpocTh KBajpara 1 pan/c, a
yrioBoe yckopenue 1 pan/c?. B 3ToMm ciyuae OCTpbIii yronm Mexay ochlo OX U IpPSAMOM, HA KOTOPOH JEKUT BEKTOD
yckopenust Touku C, paBeH

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

15. Touka mBMXETCS MO 3aJaHHON TPACKTOPHU C MOCTOSHHOW CKOPOCTBIO 5 M/C. B HauanbHBIA MOMEHT BpeMEHH
KpUBOJIMHENHAs! KOOPAMHATA TOYKU paBHa 26 M, a B MOMEHT BpeMeHH 16 ¢ oHa paBHa

[1] 100 M. [2] 106 M. [3] 95 M. [4] 80 m. [5] 129 m.

16. Hwxkunii koHery A Oamku AB CKOIB3UT BIOJIb T0JIA, & BEPXHWUH KOHEN B - BIONB CTEHBI B IUIOCKOCTH,
MEepIeHANKYISIPHON CTeHe M Moiy. B maHHBIN MOMEHT BpeMeHH Oanka MMeeT yTJIOBYyI0 ckopocTh 0,6 pan/c, u yrioBoe
yckopenue 0,36 pan/c?. B 3ToM ciydae yroy Mexmy BEKTOPOM YCKOPEHHs KOHIA B Galky M OTPE3KOM, COEIMHSIOIINM
KOHell B ¢ MTrHOBEHHBIM LIEHTPOM YCKOPEHUH, paBeH

[1]1 0,314 pan. [2] 0,785 pan. [3] 0,628 pan. [4] 0,942 pan. [5] 0,5 pan.

17. Touka IBWXKETCS C TIOCTOSHHBIM KacaTelbHbIM yckopenuneMm 0,5 M/c2. B HauaibHBIH MOMEHT BPEMEHH TOYKA
HETIOJIBIDKHA M €€ KpUBOJIMHEWHast koopanHara paBHa 0. B MoMmeHT BpeMeHu 4 ¢, KpHUBOJIMHEHHas KOOpAWHATA TOYKH
paBHa

[174 m. [2] 5m. [3] 3 M. [4] 6 M. [5] 2 M.
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18. Koneco muamerpa 90 cM, kaTuTcs 0€3 CKOJBKEHHUS IO NPSIMOJIMHEHHOMY peIbCy, MepeMellasich 110 HEMy 3a
KaxIyro cekyHny Ha 20 M. B 3ToM ciydae paccTosiHnEe MEXIy MTHOBEHHBIM LIEHTPOM CKOPOCTEH M MTHOBEHHBIM IICHTPOM
YCKOpEHHU paBHO

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

19. KacatenpHOE YCKOpPEHHE TOYKH HPSMO IPOIOPIHUOHANEHO BPEMEHH JBI)KEHHMS TOYKH, Kod(duimeHt
nponopuroHanbHOCTH paBeH 0,2. B HawanpHEBIT MOMEHT BpEMEHH CKOPOCTh TOYKU paBHA 2 M/c. B 3TOM cirygae cKOpOCTb
TOYKH HocTurHeT 10 M/c B MOMEHT BpeMEHH, PaBHBIH

[1]17,66c.[2]9,87 c.[3] 7,14 c. [4] 8,02 c. [5] 8,94 c.

20. Ctepxxens AB muHol 50 cM, OBIDKETCS B INIOCKOCTH uepTeka. B HEKOTOphIH MOMEHT BpeMeHHU Touku A u B
CTEPKHS MMEFOT YCKOPEHHS, PABHBIE COOTBETCTBEHHO 2 M/c? 1 3 M/c?. BekTopa yCKOpeHHid 3THX TOYEK TIEPHEHAUKYISPHbI
npsMoil AB 1 HanpaBJIeHbI B IPOTUBOMNOJIOXKHbIE CTOPOHBL. B 3TOM cilyuae yrioBoe yCKOpeHHE CTEP>KHS paBHO

[1] 12 ¢?

[2] 14 ¢?

[3]110c2
[4]8c?
[5]113¢2

21. Ilpoekmus ckopoct Ha ock Oy paBHa 3 M/C, a MPOEKIUSA CKOPOCTH Ha och OX TPsSMO MPOMOPIMOHATBHA
KBaJIpaTy BPEMCHHM JABIKEHHS TOYKH, TAe K03((HIMeHT nponopuuoHambHOcTH paBeH 0,2. B 3ToM cimydae B MOMEHT
BPEMEHHU 2,5 C KacaTelIbHOE YCKOPEHUE PaBHO

[1]0,287 m/c?

[2] 0,438 m/c?

[31 0,517 m/c?

[4] 0,385 m/c?

[5] 0,498 m/c?

22. Cxopocts mentpa C koneca, Katsmierocs 0e3 ckoibkeHHs mo ocu OX, mocTosHHAa. B 3TOM citygae BEekTOp
YCKOpPEHHMS TOUKH, SBJIAIONIECHCS MTHOBEHHBIM IIEHTPOM CKOPOCTEH KoJieca, COCcTaBIseT ¢ 0cbio OX yroi, paBHbIA

[1745°.[2] 120°. [3] 90°. [4] 135°. [5] 0°

23. Ipoekuus yckopeHus Toukd Ha och Oy pasHa 0,9 M/c% a Ha och OX IPAMO HPOHNOPLUOHATLHA BPEMEHH
JOBIDKCHUSI TOYKH, Tae KodddummeHnt npomopumoHansHocTH paBeH 0,1. B HadanpHBIE MOMEHT BpPEMEHHM TOUYKa
HEMOJBIDKHA. B 3TOM cityuae kacaTenpHOE yCKOpeHHEe TOUKH B MOMEHT BpeMeHH 10 ¢ paBHO

[1]2,51 m/c?

[2] 1,27 m/c?

[3] 3,14 m/c?

[4] 3,48 m/c?

[51 0,9 m/c?

24. Koneco pamuyca 0,1 M KaTHTCS 1O MPSIMOJIMHEHHOMY pelnbCcy 0e3 ckonbxeHus. LIeHTp komeca A mepememniaercs
C TIOCTOSTHHO# CKOpoCTEIO 2 M/c. B 3TOM citydae yckopeHHe 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 Touku Ha ock Oy nocrosinHa u pasHa 0,8 M/c?. TIpoekuys yckopeHus Touku Ha och Ox
IPSIMO IPOTIOPIMOHANIbHA BPEMEHH JIBKEHHS TOUYKH, rae koddduimeHt nponopironaibHoct paseH 0,8. B HavanbHbIMH
MOMEHT BPEMEHHU TOYKA HETIOJBIDKHA. B 3TOM ciiydyae kacaTenpbHOE YCKOPEHHE TOYKH 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. 1o HENMoJBHXKHOW IJIOCKOCTH KaTUTcsl Kojeco panuyca 0,5 M. Ilepemenienue neHtpa koseca IO IUIOCKOCTH
IpsIMO  TIPOTIOPLIMOHATBHO BPEMEHH IBIKEHHUs Koseca. Koad¢uunent nponopruonaasHOCTH paBeH 2. B aTom cirydae
YCKOPEHHE TOUKH CONPUKOCHOBEHUS KOJIeca C MIOCKOCTHIO PaBHO

[1] 6 m/c?

[2] 5 m/c?

[3] 2 m/c?

[4] 10 m/c?

[5] 8 m/c2

27. Touka JOBWKETCS C MOCTOSHHOW ckopocThio 30 cM/c WO HIyre OKpY)KHOCTH paamyca 2 M. B atoMm cmydae
YCKOPEHHE TOUKH PABHO

[1] 5,9 cm/c?

[2] 3,8 cm/c?

[3] 6,3 cm/c?

[4] 3,2 cm/c?
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[5]4,5 cm/c?

28. Bbpycok AB ckonb3uT, OnMUpasch KOHIAMH Ha CTEHY M IIOJI, B INIOCKOCTH, MEPHECHAMKYISAPHON CTEHE M IIONY.
CkopocTh BepxHero koHma A OyneT B 2 pasza Oobllie CKOPOCTH IPYroro KOoHIA B mpwu yriie HakioHa Opycka K IOy,
paBHOM

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

29. TIpu ckopoctu crmycka 120 kM/4 HOpMalbHOE YCKOpEeHHe caHell Ha Tpacce 600cies pasHo 19,62 m/c2. B sTom
cilydae pafnyc 3aKpyIJICHHS TPACChl paBEH

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

30. CkopocTh LIEHTpa KaTsIlerocs M0 HEMOABWKHOW IIOCKOCTH Kojieca panuyca 0,5 M paBHa 5 m/c. CKOpocTh
TOUKU COIPUKOCHOBEHMS KoJIeca C IUNIOCKOCThIO paBHA

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

31. ABTOMOOMIJIb JBHMIKETCSI MO0 TOPH3OHTAIBHON JOpOre ¢ MOCTOSHHOM ckopocTbio 90 xm/4. Korna HopmaibHOe
YCKOpEHHE LIEHTPa aBTOMOOMIIA PABHO 2,5 M/c2, TO pajryc 3aKpyTJIEHHs IOPOTH B STOT MOMEHT BPEMEHH PABEH

[17 900 m. [2] 250 m. [3] 650 M. [4] 400 M. [5] 190 m.

32. Hwmnaap 1, paguyca 14 cM, KaTHTCS 10 HEMOABIKHOMY HIIUHIPY 2, paamyca 20 cMm. PaccrosHue oT meHTpa
UIMHAPA | 0 ero MrHOBEHHOTO IIEHTPA CKOPOCTEH paBHO

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

33. Touka IOBUXKETCS MO TPACKTOPHUM TaK, YTO 3aKOH M3MEHEHHUS KPUBOJMHEHHOW KOOPAMHATHI TOYKH NPSMO
NPOMOPIIMOHANICH BpeMEHHM JBMKeHHs ToukH. Koadduument npomnopruonansHocTn paBeH 5. Korma HopmaibHoe
YCKOPEHHE TOUKH PaBHO 3 M/C?, TO pajinyc KPUBU3HBI TPAEKTOPHH PABEH

[1]7,12 m. [2] 5,30 m. [3] 8,33 M. [4] 3,53 m. [5] 9,87 m.

34. Crepxxenbp AB, muHo# 60 cM, IBIDKETCS B INIOCKOCTH. B HEKOTODPBII MOMEHT BpeMeHH TOUkd A U B crepxHs
UMEIOT cKopocTH 4 M/c M 2 M/C COOTBETCTBEHHO. BEKTOpBI CKOpOCTEH 3THMX TOUEK MEPIeHIUKYISpHBI NpsiMoii AB u
CKOpPOCTH HaNpaBJIeHbl B IPOTHUBOIIOIOKHBIE CTOPOHBL. B 3TOM ciydae paccTosiHMe OT TOYKH A 10 MTHOBEHHOIO IIEHTpa
CKOPOCTEH paBHO

[1710,3 m. [2] 0,4 m. [3] 0,5 m. [4] 0,6 M. [5] 0,7 m.

35. DeKkTpoBO3 ABIXKETCS IO Iyre OKpykKHOCTH paamyca 300 M. HopManbHOe ycKOpeHHE 3IIeKTpOBO3a HE OyAer
peBbIIaTh | M/c? pU €ro MaKCHMAaIbHOM CKOPOCTH, PaBHOM

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

36. Quck paguyca 50 cM KaTUTCS IO HEMOABMXKHOM IIIOCKOCTH. PacCTOsIHME OT T€OMETPUYECKOTO LEHTpa TUCKA 10
MTHOBEHHOTI'O LIEHTPa CKOPOCTEH paBHO

[1] 1,00 m. [2] 0,75 m. [3] 0,25 M. [4] 1,50 m. [5] 0,50 m.

37. lentpudyra st TPEHUPOBKU IHIOTOB YCTPOSHa TaK, YTO IIEHTP KaOMHBI C YEIOBEKOM HAaxOAUTCS Ha
paccTosiHMU 5 M OT ocu Bpamenus. HopMansHoe yckopeHue LeHTpa kKabuubl paBHo 49,05 M/c? Toraa, Korja 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. Tpeyromsauk ABC coBepmaet mrockonapamiensHoe aBrkeHne. CKOpocTh TOYKH A TpeyroibHHUKa paBHA 2 M/C,
YTJI0Basi CKOPOCTh TPEYTONILHUKA paBHa 2 pan/c, cropona AB=1,5 M. BekTop ckopocTr TOUKM A HampaBlieH K Touke B.
Ckopoctb Touku B paBHa

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

39. Camouer JIETUT MO KPYroBOW TpaeKTopuH, paguyc kotopoil 10 km. Ecnu HopManbHOE yCKOpeHHE camolieTa
paBHO 6,25 M/c?%, TO ero CKOpPOCTh PaBHa

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

40. TIpoekunu CKOPOCTEl TOYEK IIIOCKOH (DUTypHI Ha OCh, IIPOXOISIIYIO YePe3 ITH TOUKH

[1] He paBHsI. [2] paBHBL. [3] paBHBI IPU AOTIOTHUTEIBHBIX YCIOBHSIX.

41. Ilpm [ABWXKEHMHM TOYKH 10 TPACKTOPUM W3MEHEHHE KPUBOJMHEWHONW KOOPAMHATHI TOYKH MPAMO
NPOTMOPIMOHANLHO KB3JIpaTy BpeMeHH NBIDKeHUs Toukd. KoadduuueHnt nponopuroHanbHoctd paBeH 0,6. B moment
BPEMEHH ABWKEHUsI TOUKH, KOT/J]a €€ KPHBOJIMHEHHAsl KoopauHaTa paBHa 30 M M paauyc KpUBH3HBI TPAEKTOPUH paBeH 15
M, HOPMaJIbHOE YCKOPEHHE TOUKH 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. Crepxxens AB mmaOM 80 cM IBIKETCS B INIOCKOCTH. B HEKOTOpHI MOMEHT BpeMEHH TOUKH A U B crepxHS
MMEIOT YCKOPEHHS, COOTBETCTBEHHO paBHbIe 5 M/c? u 10 M/c?, BeKTOpa 3THX yCKOPEHMIi TIepHeH UKy IAPHbI IpsAMoi AB u
HaIpaBJIEHBI B OJHY CTOPOHY. B 3TOM ciry4ae yriioBoe yCKOpEeHHE CTEPKHS PaBHO

[1]15,17 ¢

[2]16,25 ¢

[317,93¢

[4]1951¢

[517,49 ¢

43. Jletamb Maccoif 0,5 KI' CKONB3HUT II0 JIOTKY. [ TOro 4ro0bl J€Talb ABUIalach C YCKOPEHHMEM 2 M/C?, JTOTOK
JIOJDKEH PacIolaraTthCsi K TOPU30HTAIBHOM MIOCKOCTH MO YIJIOM
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[1] 11,85, [2] 14,2°. [3]9,5°. [4] 13,6°. [5] 8,7°.
44. Kunetnueckas sHeprus Mexanndeckoit cuctemsr T = X° + 2%, norenunansuas sueprus 11=16x2+80y2, r1e X,

y - 00001meHHbBIe KOOpAUHATHI. Hu3mas yacToTa KoJieOaHui CHCTEMBI paBHA
[1]4c?

45. Teno mMaccoit 50 Kr, MOJBEIIEHHOE HA TPOCE, MOIHUMAETCS BEPTHKAJILHO ¢ yckopenueM 0,5 m/c?. B aTom ciydae
CHJIa HAaTSDKEHHS TPOca paBHA
[11450 H.[2] 378 H. [3] 516 H. [4] 649 H. [5] 281 H.

o . 2 .2
46. Kunetndeckasi >Heprusi MexaHmdeckod cuctembl T =14 X" + 2y~ . OOG0OOHmICHHBIM KOOpAWHATAM X U Y

COOTBETCTBYIOT 00001eHHbIe critbl P,=3%, Py=5y. B aTOoM ciydae MexaHu4eckas cucTeMa CoBepLIaTh KoJieOaHus

[1] me Oyner. [2] Oyzert. [3] OymeT mpu onpeAeICHHBIX YCIOBUSIX.

47. MatepuanbHasi Touka Maccod 16 Kr JBMXKETCS MO OKPYKHOCTH paauyca 9 M co ckopocteio 0,8 m/c. B atom
cllydae MpOeKLUs paBHOJAECHCTBYIONIEH CUIIBI HA HOPMaIbHYIO OCh paBHA

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

48. Ecm aMImuTya TapMOHIMYECKOW 00O00IIEHHOH BBRIHYKIAIOMICH CHIIBI YMEHBIIUTCS B TPH Pa3a, TO aMIUIATYyIa
YCTaHOBHBIINXCS BBIHYKACHHBIX MallbIX KOJEOAHMI HEKOHCEPBAaTHBHONH MEXAHHYECKOW CHCTEMBI C OJHOW CTENEHBIO
CBOOO/BI yMEHBIIUTCS B

[1] 2 pa3a. [2] 4 pa3a. [3] 3 paza. [4] 5 pa3. [5] 6 pas.

49. MarepuanpHasi Touka Maccod 14 Kr OBMXKETCS MO OKPYXHOCTU paauyca 7 M C HOCTOSHHBIM KacaTeJIbHbIM
yckopenuem 0,5 m/c?. B HayaiabHBI MOMEHT BPEMEHM TOYKa ObLIa HENOJABUKHOW. B MOMEHT BpeMeHHM 4 ¢ MOJyIb
PaBHOJEHCTBYIOIIEH CUIIBI paBEH

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

50. CBoOoHbIE 3aTyXaloIIne KoJeOaHNsI MEXaHUUECKOH CHCTEMBI ONUCHIBAIOTCS AU QepeHIHaTbHBIM ypaBHEHUEM
2X +3X +5x =0, rae x - 0600LIeHHAs KOOPAMHATA. B Haya bHBIM MOMEHT BpeMeHH 0000MIeHHas KoopauHara Xo=0,

0600uenHas ckopocts X, =1 m/c. B aT0M ciyuae 06061meHHast KOOP/MHATA B MOMEHT BpeMeHH | ¢ paBHa

[17 0,334 m. [2] 0,256 M. [3] 0,459 M. [4] 0,281 M. [5] 0,198 M.

51. Teno aBUXeTcs BHU3 MO TIAJAKON MIIOCKOCTH, KOTOpas HAKJIOHEHA K TOPU30HTY Moj yriioM 25°. B aTom cinyuae
YCKOpEHHUE Tejla PaBHO

[1] 4,92 m/c?

[2] 3,08 m/c?

[3] 2,95 m/c?

[4] 5,66 m/c?

[5]4,15 m/c?

52. TuddepenunansHoe ypaBHeHHE KojeOaHNH MEXaHNYECKONH CUCTEMbI UMEET BHI 12X +48X +432x=0,
rzie X - 006o0meHHas koopauHara. I1pr 3ToM nepros cBOOOIHBIX 3aTyXarOIMX KOJIEOaH!H CHCTEMBI PaBeH

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

53. Tenmo HBWXKETCS BHU3 MO HAKIOHHOW IEPOXOBATOM TUIOCKOCTH, KOTOpas obpasyer ¢ ropuzoHTOM yroma 40°.
Koaddunnenr tpenus ckonbxenus pasen 0,3. B 3Tom ciyyae yckopeHue Tenia 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. CBoOoHbIE 3aTyXaloMue KoJIeOaHNsI MEXaHUUECKOH CHCTEMBI ONMCHIBAIOTCS AU depeHInaTbHEIM ypaBHEHHEM
2X + X +8x =0, rae x- 0000IIeHHAsE KOOPJUHATA. 34 [[BA [EPHO/Ia AMIUIUTY/IA KOJIeOaHUH YMEHBIIUTCS B

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

55. MarepuanbHas TOYKa Maccoil m ABMXKETCS IO TOpU30HTaNbHONW ocu Ox mox neiictBuem cuiasl P=2m(x+1). B
MOMEHT BpeMeHH, KOT/1a KoopauHata Touku x=0,5 M, ee yCKOpeHHe paBHO

[1] 2 m/c?
[2] 4 m/c?
[3]3 m/c?

[4] 1 m/c?

[5] 5 m/c?

56. JIBukeHHEe MEXaHUYECKOM CUCTEMBI OMKUChIBaeTCs auddepenunansupM ypasaennem 3 X + 6 X +2 x = 0, rae x
- 00001IeHHasT KOOPAMHATA. DTO JIBHKEHHUE allepHOIUIECKUM

[1] ue Oyner. [2] Oyzer. [3] OyzaeT npu onpeeIeHHbIX YCIOBHUSX.

57. MortopHast nogka Maccoil 200 Kr mociie OCTaHOBKM MOTOpa JBHXKETCS TPSAMOJMHEHHO, MPEeooseBas
compoTHBJIeHHEe Bojbl. CHila CONPOTHBICHHS NPSMO MPOMOPIHOHANBHA KBaApaTy CKOpocTH Jonkd. KoaddummeHt
MPOTIOPIHNOHAIBHOCTH paBeH 4. Korzma cKopocTs JOAKH 5 M/c, TO ee yCKOpEeHHE PaBHO
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[1]0,3 m/c?

[2]-0,2 m/c?

[3]1-0,4 m/c?

[4]-0,5 m/c?

[5]-0,3 m/c?

58. IuddepernnanpHoe ypaBHEHHE JBIKCHNS MEXAHUUECKON CHCTEMBI HMEET B 20X +120X +720x =0,
rzie X - 00001IeHHas1 KOOp/AMHAaTa. B 3TOM ciyuae JBH)KEHUE CUCTEMBI allepPHOANYECKUM

[1] ue Oyner. [2] Oyzer. [3] OyzaeT npu onpeeeHHbIX YCIOBUSX.

59. Ha matepuanbHyto Touky Maccoi 200 Kr, KOTOpas HaXOIWTCS Ha TOPU3OHTAILHON MOBEPXHOCTH, JeiicTByeT
BEPTHKaJbHAS MOABEMHAs CHJA, MPSIMO IPONOPLUOHAIBHAS KBaJgpaTy BPEMEHU IBIDKCHUS TOYKH, KOI(PPHUIUESHT
IponopuuoHanbHOCTU paBeH 10. B 3Tom ciydae Bpems, Ipy KOTOPOM HAYHETCS IBUKEHUE TOUKU PABHO

[1110c.[2] 8c.[3] 14¢c.[4]20c. [5]5c.

60. TuddepennmanbHoe ypaBHEHHE JBIKCHNS MEXaHUIECKOW CHCTEMBI UMEET BHI 15X +30X +900 x =0,
rze X - 006o0meHHas KkoopanHaTta. B aToMm ciydae norapudMudecknii TeKpeMeHT KojeOaHMi 3TOi CHCTEMBI paBeH

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

61. MartepuanbHas To4ka Maccoil 22 Kr JBMXKETCS MO OKpyxkHocTH panuyca 10 m. KpuBonuueiiHas xoopauHata
TOYKHM IPONOPLUHUOHANbHA KBaJpaTy BpPEMEHH JBW)KEHHMS TOYKH C Kod(duiuenToM nponopuuoHansaoctu 0,3. B
HayalbHbIH MOMEHT BPEMEHH KPUBOJIMHENHAst KOOpAUHATA Touku paBHa 0. B 3TOM ciy4ae B MOMEHT BpeMeHHU 5 ¢ MOJYNb
PaBHOACUCTBYIOLICH CUII, IEUCTBYIOIIUX HAa TOUKY, PaBEH

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

62. InddepennmansHoe ypaBHEHHE KOJIEOaHU MEXaHUUECKOH CHCTEMBI IMEET BH 8X +16X +800x =0,
rzie X - 00001IeHHas KoopAnHaTa. B 3ToM ciydae nekpeMeHT KosieOaHui 3TOH CHCTEMBI paBeH

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

63. MarepuanbHas Touka Maccoll 1 Kr JBHXKETCS IO OKPY)KHOCTH paauyca 2 M CO CKOPOCTBIO, MPSMO
MPOTIOPIIMOHANIFHON BPEMEHH IBIKCHHUS TOUYKH € KO3((GHUINEHTOM IPONOPIHOHANEHOCTH 2. B MoMeHT BpemeHm 1 ¢
MOJYyJIb PaBHOACHCTBYIOIIEH CHJIbL, TPUIIOKEHHON K TOUYKE, paBeH

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

64. TuddepennunanbHoe ypaBHEHHE KONeOaHni MEXaHUUECKOM cucTeMbl uMeeT Bun 56 X + 825 x = 0, e X -
000011IeHHast KOOpAWHATA. B 3TOM ciiydae nmepuos cBOOOIHBIX KOJIEOaHU 3TOM CHCTEMBI PaBEeH

[110,56 c.[2] 5,60 c. [3] 8,25 c. [4] 1,64 c. [5] 2,05 c.

65. Ilo HAaKJIOHHOW IJIOCKOCTUM U3 COCTOSIHUS IMOKOSI HAYMHAET CKOJIB3UTh TEIO0 Maccoll 1 Kr. Yroa HakjoHa
IUIOCKOCTH K Topm3oHTY 20°. Ha Tenmo melcTByeT cuila CONPOTHBICHUS [BM)KCHHIO, HPOIOPHHOHANIBHAS CKOPOCTH
JBIDKEHUS Tena, koaddumment nponopimonansHocTH paseH 0,08. B aTom cityqae MakcuMalibHas CKOPOCTb ABM)KEHHS
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. Mauble KoyeOaHus MEXaHUIECKOH CHCTEMBI ONUCHIBAIOTCS U PepeHMaibHbIM ypasenuem X + 12,562 x =0,
r/e X - 06001enHHas KoopauHaTa. HauansHoe cMelieHne cucteMs! pasHo xo=0,02 M, HadanbHas ckopocTh X, =2 m/c. B

3TOM Cllyyae aMIUINTY/Aa KojeOaHui paBHa

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

67. MatepuanbHas TOYKa ABMKETCS M3 COCTOSIHHS TOKOS BHM3 IO TJIQAKOH IUIOCKOCTH, KOTOpAas HAaKJIOHEHA IOJ
yraom 10° x ropusoHty. B aTom ciyyae Touka npoitaer nyts 30 M 3a Bpemst

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

o -2 . 2
68. KuneTrnueckas sHeprus MexaHmdyeckoid cuctemsl T =8 X; + 2X,, NOTeHIMalnbHas 3HEPTHSA CHUCTEMBI

TT=2(x1-X2)?, TJIE X1 U X2 - 0000IEHHbIE KOOPAUHATHL. B 3TOM Cilyuae quddepeHiranbtbe ypaBHEHUs IBUKEHHS CUCTEMBI
B3aUMHO HE3aBHCUMBIMU

[1] me OynyT. [2] OymyT. [3] OyAyT mpu onpeneieHHBIX YCIOBHAX.

69. Teno maccoit 200 Kr U3 COCTOSTHUS ITOKOSI JBUXKETCSI BBEPX M0 I1aJIKOW HAKIOHHOW IUIOCKOCTH HOJ IEHCTBUEM
nocrositHHOM cunbl F=1 kH. Yronm HakioHa miuockocTu ¢ ropu3oHToM 15. B 3TOM ciiydae Teno mepeMecTuTcss Ha
paccrostHUE 8 M 33 BpeMs

[1]5,78 ¢.[2] 6,50 c.[3] 4,33 c.[4] 7,12 ¢.[5] 2,18 c.

. .2 .2 2
70. Kuneruueckasi 5Heprusi KoHcepBaTuBHOM cucreMmsl T =X, + X5 + X, X, , norennuansHas sneprus IT= 0,5 X +

X2 , TOAE X1, X2 - 0606IIICHHI)I€ KOOpAUHATBI CUCTCMBI. B stom Cj1yda€ YCKOpPCHHC XZ B MOMCHT BpPEMCHHU, KOrla

0600mmenHas koopanHarta X1=0,25 M, paBHO

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

[2] 0,47 m/c?

[31 0,05 m/c?

[4]1-0,25 m/c?

[51 0,20 m/c?

71. MartepuanbHast Touka Maccoil 900 Kr OBHXKETCSI 1O TOPU3OHTAILHOW MPAMON IMOJ AEHUCTBHEM CHIIBL, HPSMO
NPONOPIMOHAIIBHOM BpPEMEHHM JBIMXKCHUS TOYKH, KO3((HUIMEHT npornopunoHanbHocTn paBeH 270. Bekrop cuitsl
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HaIpaBJjIeH 0 TOW ke NpsiMoil. B HayaIbHBI MOMEHT BpEMEHH CKOPOCTh TOUKM 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.

. .2 .2
72. Kunetnueckas sHeprus KoHceppatupHoit cuctemsl T =X +0,75X5 - X, X, , moTenunansHas sHeprus I1=-x;-

X2, TJIE X1 1 X2 - 00001IEHHbBIE KOOPAMHATEL B 9TOM Cilyuae yckopenue X; B MOMEHT BpeMeHH, Kora x2=0,5 M, paBHO

[1]0,25 m/c?

[2] 0,39 m/c?

[3] 0,75 m/c?

[4] 0,50 m/c?

[5] 0,10 m/c?

73. MarepuanpHast TOUKa Maccoif 25 Kr Hauana ABIJKEHHE U3 COCTOSIHUS IOKOS II0 TOPU30HTANbHOM NpsMoi mox
JEWCTBHEM CHIIBL, IPSIMO MPONOPIHOHAIBHON BPEMEHH ABMKCHUS TOUKH, I7I€ KOA(P(UIIMEHT IPOIOPIIMOHATEHOCTH PABEH
20. BexTop cuitel HampasiieH 1o Toif xe npsiMoii. [1yTe, mpolineHHBIN TOUKOH 3a 4 ¢, paBeH

[1]5,28 m. [2] 7,11 m. [3] 9,79 m. [4] 8,53 m. [5] 5,09 m.

. .2
74. J1ns MeXxaHM4YECKOM CUCTEMBI C IBYMsI 0000IIEHHBIMU KOOpHMHATAMH X M y KuHeTnueckas sHeprust T = 0,02 X

+5 y2 , moTeHuuabHas sueprus [1=-50y. B 5ToM ciiydae yckopeHHe Y paBHO

[1]2 m/c?

[2] 5 m/c?

[3] 3 m/c?

[4] 7 m/c?

[5] 1 m/c?

75. MartepuanpHast Touka Maccod 100 Kr OBMDKETCS 1O TOPU3OHTAIBHOW MPAMON MOJ ASHCTBHEM CHUIIBI, MPAMO
NPOMOPIMOHANIBHOM BpEMEHU JBW)KEHHS TOYKHM, KOTOpas HampaBieHa 1o Toi ke mnpsamoil. Koapounuenr
npornopuroHansHocTh paseH 10. B aToM ciyyae ckopocTh TOUKM yBETHUYHTCS € 5 10 25 M/C 3a Bpems

[1]20c.[2] 10c.[3]25¢c.[4]5¢c.[5] 15¢c.

o .2 .. .2
76. Kuneruueckass sHeprus MexaHudeckodl cucrempl T = 2X° + 10Xy+ 2Y°, noreHuuanpHas 3HEprus

[I=12(x+5y)%. B 3ToM ciydae audpepeHnuanbHbIE ypaBHEHHS CHCTEMbBI B3aMMHO HE3aBUCHMBIMH

[1] e OynyT. [2] OynyT. [3] OyAyT npy ONpenesieHHBIX yCIOBUSIX.

77. Teno maccoit 12 Xr u3 COCTOSHUS MOKOS ABHXKETCS IO TOPU30HTANBHOM NPSAMON MOJ JEHCTBUEM CHIIBI, IPAMO
NPOMOPIMOHANIBHOM  BpeMeHH ABWkKeHWs Tena. Cuina HampaBleHa 1O TOM ke  OpsAMOM, KOI(QQHUIUEHT
nponopunoHanbHocTH paseH 0,6. Teno no ucreuennu 10 ¢ mocie Hayana ABMKEHUS IPOMIET MyTh, paBHBIN

[1]17,15m.[2] 6,37 M. [3] 7,79 m. [4] 8,33 m. [5] 9,12 m.

. ;2 o 2
78. Kunernueckas sHeprusi Mexannueckoit cucrembl T =10 X; + 4 X, , motenumansHas sueprus 11 = 5x1% + 8x.% . B

3TOM city4yae AndepeHnaIbHble YpaBHEHUS CUCTEMbI B3aMMHO HE3aBHCUMBIMU

[1] me OymyT. [2] OynyT. [3] OyAyT pu ONpeeNIEHHBIX YCIOBHIX.

79. MarepuanpHast Touka maccoil 0,2 kr nBuxercs Baois ocu Ox mox gericteueM cuiiel Py=(-0,4t) H. Hauanbnas
CKOPOCTb TOYKHU paBHa 6 M/C, 2 CKOPOCTh TOUYKH B MOMEHT BpEMEHH 2 C paBHa

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

80. Kunetndeckast SHEPrHsi MEXaHHYECKOH CHCTEMBI, BEIPAXKCHHAs 4epe3 0000IeHHbIe CKOpocTH X U Y paBHa T=

.2 -2 o e
0,5X" +2Y" . O6o6ueHHble cuiibl paBHbl cooTBeTcTBeHHO 3 H 1 4 H. B 3TOM cityuae oTHOLIEHHE yCKOpEHUI X/ y

paBHO
[114.12] 2.[3] 7. [4] 3. [5] 9.
81. MarepuanbHas Touka Maccoil 1 kr aBmxercs o ocu OX 1noja AeHCTBUEM CHUJIBI P,=12t2 H. B HauaabHBIH MOMEHT

BPEMEHH KOOPJIMHATA TOYKH Xo =3 M, a €e IPOEKIMs cKopocTH Ha ock Ox paBHa X, =6 m/c. B 3TOM ciyuae myTs,

MpOiIeHHBII MaTepHabHON TOUKOM 3a 1 ¢ mo ocu OX, paBeH
[1712m. [2] 10 M. [3] 9 M. [4] 15 M. [5] 18 m.
82. KuHerrnueckasi 9HEPTHs MEXaHHYECKOIT CHCTEMBI, BRIPaXKECHHAs yepe3 0600IeHHbIe CKopocTH X H Y, paBHa T

=05X%% + Xy + y2 . O6o0uIeHnble cuibl paBHbl cooTBeTcTBeHHO Qx=-3 H 1 Q=2 H. B st0oM cityuae yckopeHue Y

paBHO

[1] 5 m/c?

[2] 3 m/c?

[3] 2 m/c?

[4] 1 m/c?

[517 m/c?

83. Teno maccoit 1 Kr majaer, HUCHBITHIBAs COMPOTHBICHUE BO3/yXa, MPOIMOPIHOHAIBHOE CKOPOCTH JIBH)KEHHS C
ko3 dunmerrom nponoprronaasHocTr 0,03. B aTOM cityyae MakcuManbHast CKOPOCTD HaIeHHS TeJla paBHA

[1] 536 m/c. [2] 297 m/c. [3] 413 m/c. [4] 509 m/c. [S] 327 m/c.
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O1eHOUHBIH JIUCT K TECTY:

OTBeThI:
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20
3 5 2 4 3 1 2 4 1 5 4 3 3 3 2 2 1 4 5 3

21 |22 |23 |24 |25 |26 |27 | 28 29 |30 |31 |32 |33 |34 |35]36 |37 |38 |39 ]40
4 13 |2 |2 |1 |5 |5 |5 1 12 |12 |2 |3 |2 |3 |5 |3 |2 [4 |2

41 |42 |43 |44 |45 |46 |47 |48 [ 49 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |60
4 2 1 1 3 1 3 3 5 1 5 2 2 4 3 2 4 1 3 5

61 |62 |63 |64 |65 |66 |67 |68 |69 |70 |71 |72 |73 |74 |75 |76 |77 |78 |79 |80
4 2 1 4 2 3 1 1 2 4 4 3 4 2 1 1 4 2 3 4

81 |82 |83
2 1 5

Obyuaromemycs mpeiaratroress 80 BOIpoCcoB U3 TeCTa, 3a KaKIBIH MPaBMIIBHBIN OTBET nobasiseTcs mo 0,5 Oama:
3a BepHbIe 0TBeTH Ha 80 Bompocos — 40 GamioB
Ha 0 BompocoB — 0 6aynIoB.

Cemectp 6. DeKTpoAMHAMUKA
TeMmsbl JOKJIaAOB M IMPOCKTOB K NPAKTUYCCKUM 3aHATUAM

1.0OcHOBHBIE YacTH M CTPYKTypa KJIACCHUECKOW 3JIEKTPOJUHAMUKH. OCHOBHBIE MOHATHS 3IICKTPOAWHAMMKH.
dusnyeckue XapaKTCPUCTUKHU JJICKTPOMATHUTHOT'O MMOJIAA U UX CAUHULIBI U3MEPCHUS.

2.FeOMCTpI/I‘IeCKI/Ie XapaKTCPUCTHUKHU CHUJIOBOTO IMOJIA: CHUJIOBBIC JIMHHUH, SKBUIIOTCHUHUAJIBHBIC MMOBEPXHOCTU. I[Ba
BHJIa CUJIOBBIX I0JIeH. YpaBHeHUs: MakcBesa.

3.0neKTpUYecKui 3aps U 3JIEKTpHIeCKUi TOK. CBOHCTBA 3JEKTPUIECKOT0 3apsaa: aJAuTHBHOCTD, AUCKPETHOCTH,
HMHBapUAHTHOCTB. [ITOTHOCTB 3NIEKTPHUYECKOTO 3apsfa. DIEKTPUUECKUN TOK U €r0 XapaKTEPUCTHKH: CHUIa TOKA, BEKTOP
IUIOTHOCTb TOKa. JINHUM TOKa, TPYOKH TOKa M CTPYH TOKa.

4.3aKk0H COXpaHEHHs OJJICKTPHUYECKOTO 3apsija B HHTErpanbHOH M anddepeHumansHod ¢dopme. EanHuIb!
n3MepeHus 3apsiga u cuisl Toka. Cucrema equann CH. NayccoBa cuctema ennHuIL.

5.Knaccudukanms  2NEKTPOMarHUTHBIX — HOJIEH.  DIIEKTPOCTAaTUYECKOE, CTAlMOHApHOE M IEPEMEHHOE
QJICKTPOMArHUTHBIC T10JIA. KBasucratuueckoe u KBa3uCTAllMOHAPHOC IMIO0JIA. KpI/ITepI/Iﬁ KBa3uCTAllMOHAPHOCTU TI0JIA.
Muxkpo- 1 MaKpo-IoJIs.

6.Makpockomuueckast 3JeKTpoarnHaMuKa MakcBeia, Kiaccuieckas dJIeKTpoHHast Teopus JIopeHa u KBaHTOBast
anexkTpoauHaMmuka {upaka.

7.0nekrpocraruka: YpaBHenue Ilyaccona, ¢ynkuus I'puna, 3akon Kynona. PasnoxeHue mnoreHuuana
JIEKTPOCTATHYECKOTO TOJISI IO MYJIBTHIIONSAM. DHEPTUsl CUCTEMBI 3apsiioB BO BHemrHeM noste. [Ipobnema nokanusannn
SHEPIUU B 3JIEKTPOCTATHIECKOM TIOJIE.

8.0nexrprnueckoe mone B BemiecTBe. CBOOOAHBIE M CBSI3aHHBIE 3aps/pl. BekTop mossipu3anuy IU3JIEKTPHKA.
Bekrop anexTpudeckoro cMemeHus. JAusnekTpuueckas BOCOPUUMUYUBOCTD M JUIIEKTPUYECKAs IPOHULIAEMOCTb.

9.BemecTBeHHOE ypaBHEHHE B OIHOPOJHOM W H30TPOIIHOM JHUIEKTPUKE. TEH30p JAWDIEKTPUYECKON
MIPOHULIAEMOCTH.

10. VYpaBuenus MakcBeiia ISl 3JCKTPOCTATHUYSCKOro mojisi B AuddepeHnanbHOil 1 HHTETpaIbHON (hopme.
I'pannyHbBIe YCIIOBHS JUI1 BEKTOPOB MO, PelieHne 3amad 3JeKTPOCTATUKH C TIOMOIIBIO 3JIEKTPOCTATUIECKON TeOpEeMBI
I'aycca-Ocrtporpazckoro. IloTeHunan 31eKTPOCTATUYECKOTO MOJIs, €r0 CBOWCTBA, (DU3MYECKHI CMBICH M €IUHUIBI
n3MepeHnus. YpasHenus Jlannaca u Ilyaccona.

11. TI'pannusble ycnoBus I moTeHImana. ONHO3HAYHOCTH pEIICHHWE 3aJa4ydl Uil MOTEHIHANa C IMOMOIIBIO
ypaBHeHus Ilyaccona. Pemenue 3a1ad 1o 3jaeKTpocTaTuke ¢ NoMolibto ypaBHeHull Jlamnaca u Ilyaccona. Pasznuunele
METOJbl peUIeHus 3ajJad MO AJIEKTPOCTATHKE: METOJ OTPHIATENBHBIX MacC, METOJ M300paxeHUs. MeTonpl peleHus
TPYAHBIX 3324 110 3JIEKTPOCTATHKE.

12. CranuoHapHOE 3JE€KTPOMAarHUTHOE Iojie. MarHurocrarnka. YpaBHEeHHs MakcBelula JuIs CTallMOHapHOTO
JIEKTPOMarHuTHoro 1ois B quddepennmansHoi popme. YpaBHeHuss MakcBeiia B HHTErpajibHoH (opme. ['paHndnbe
YCIIOBHSL sl BEKTOPOB CTAllMOHAPHOIO 3JIEKTPOMArHUTHOrO mois. MeTonsl pelleHus ypaBHeHHH MaxkcBemna Juis
CTaIlMOHAPHOTO 3JIEKTPOMArHUTHOTO TOJIS.

13. CkassipHblif ¥ BEKTOPHBIN MOTEHIIMAIBI 3JIEKTPOMArHUTHOTO 110Jisl. CBOWCTBA MOTEHIMAIOB CTAI[HOHAPHOTO
AMEKTPOMarHUTHOTO 1oJisl. KanubpoBouHsle (rpagreHTHEIE) TpeoOpa3oBaHisl BEKTOPOB CTAIIMOHAPHOTO TIOJIS.

14. KammuOpoBounbie ycnoBus. YpaBHeHus Jlammaca wm  IlyaccoHa i  BEKTOPOB — CTAallMOHAPHOTO
ANEKTPOMArHUTHOTO TOJs. Pemienne ypaBHEHWH IS NOTEHIHANOB JIEKTPOMarHUTHOTO mois. 3akoH buo-Capapa u
Jlannaca.
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15. Cuna Jlopenna. 3akoH Amrepa Ui B3aUMOJICHCTBHS JBYX MPOBOJAHUKOB C TOKOM. DJIEKTPOJHMHAMUYCCKAS
MOCTOSIHHAsl. MarHWTHBIA JUIONBHBI MOMEHT W BEKTOPHBIM INOTEHIMAN CHCTEMbl TOKOB. CHMia M MOMEHT CHUIIBL,
JIeACTBYIOIINE HA MATHUTHBIM JUITOJIb BO BHEIIHEM IIOJIE.

16. CranuoHapHOe 5JIEKTPOMAarHWTHOE II0Jie B BemlecTBE. MHKpO- W Makpo-TOKH. [IIIOTHOCTH IUIOJIBHOTO
MOMEHTAa M BEKTOP-NIOTEHLIMAI MarHUTHOrO Mojs. Bekrop HamMarHmdeHHOCTH. J[Ba BUAAa MarHeTHKOB. BemliecTBeHHbIE
YpaBHEHHMS ISl CTAMOHAPHOTO IEKTPOMArHUTHOTO MoJIs. BEKTOp HaNps>kEHHOCTH MArHUTHOTO TIOJIA.

17. MarautHas BOCIPHMMYHUBOCTh W MAarHWTHas IPOHHUIIAEMOCTh BEUIECTBA. YpaBHEHHs MakcBemna i
CTAalMOHAPHOTO AJIEKTPOMArHUTHOTO IOJIsI B BellecTBe B AuddepeHraIbHon popme.

18. VYpaBHenuss MaxkcBemia B BellecTBE B HMHTErpalbHOH (opMe. ['paHH4HBIE YCIOBHA Ui BEKTOPOB
CTallMOHAPHOTO 3JEKTPOMArHUTHOTO TOJIS B BEILECTBE.

19. 3akoH coxpaHEeHHUs AIEKTPHUUECKOTO 3apsiia JAJIsl CTAllHOHAPHOTO AJIEKTPOMarHuTHoro nosst. HepaszpbiBHOCTH
JIMHUI TOKa B cTanimoHapHOM nose. 3akoH Oma u 3akoH JleHua-/[xoysst B uHTerpansHoi u nuddepeHnmansHoi popme.
OM — eMHHULIA COTIPOTHUBIICHUS IPOBOAHMUKA. MICTOYHNKH TOKA. DIEKTPOABHKYILAS CHIIA.

20. DnexTpoéMkocTh mpoBogHMKa. Dapam — eamHuma snekTpoéMmixoctH B cucreme CHU. KonmgencaTopsl.
ONeKTpoEMKOCTh CHCTEMbI KOHCHCATOPOB.

21. Dueprus MarHUTHOTO NOJs. Jlokanu3anus MarHUTHOH HepruH. [IT0THOCTD SHEPTHUH.

22. YpaBHEHHS MEPEMEHHOTO 3JIEKTPOMAarHUTHOTO IMOJS. 3aKOH COXPAaHEHHUsS SJIEKTPHUIECKOro 3apsiga B
MEpPEMEHHOM 3JI€KTPOMAarHuTHOM none. I'unoreza MakcBenna o Tokax cMeleHns. YTo Takoe TOKH CMEIEHH B BAKyyMe.
Dusnueckuil cMbICI FHNOTE3b MakcBesla 0 TOKaX CMEICHHUS.

23. 3akoH 3neKTpoMarHuTHOW WHAYKIMH Dapaznes B uHTErpaibHOil u muddepeHnuansaoit Gopme. IloneBoit
xapakrtep (hapaseeBCKOI 3JeKTPOABMKYILEH crinbl. BUXpeBoil XapakTep HHAYKIIMOHHOTO JIEKTPHYECKOTo 1oiisi. Bropoe
ypaBHeHHe Makcseuia.

24. Tperbe u ueTBépTOC ypaBHEeHHs MakcBemua. Cucrema ypaBHeHWi MakcBemia B quddepeHnuansHol 1
MHTErpajJbHON (opme. ['paHUUHBIE YCIOBUS AJIs1 BEKTOPOB JIEKTPOMArHUTHOTO TIOJIS.

25. TlomHas cucTeMa YypaBHEHHH W 3aKOHOB KJIACCHYECKOH dneKTpoanHaMuku. OmpezneneHne BeKTOPOB
9JIEKTPOMArHUTHOTO MOJIS C MOMOIIBIO FTPAaHUYHBIX YCIOBUH.

26. VYpaBrHeHus Makcpeiuia u ypaBHeHus JlopeHma. Ycpennenne ypaBHeHu Jloperma. CBsI3b BEKTOPOB MUKPO-
U MaKpO-MOJIs.

27. TloHATHE O KBAaHTOBOH AIIEKTPOIMHAMUKE.

28. CoxpaHeHHE SHEPTUH B IEKTPOJMHAMHKE. [IIOTHOCTH 3JIEKTPOMArHUTHOW 3HEPTHH W IUIOTHOCTH HOTOKA
3JIEKTPOMAarHUTHOM SHEPrUMU.

29. Bekrop IloiiHTHHTa 1 BEKTOp YMOBA.

30. Metompl pemicHus ypaBHeHuit MakcBemna. I[loTeHIMaNbl MEPEMEHHOTO 3JICKTPOMATHUTHOTO — ITOJIS.
KannbpoBounsie npeoOpa3oBaHusl MOTEHINAIOB. Y CIIOBHS KATHOPOBKH.

31. KanubpoBouHas  MHBapUaHTHOCTh  ypaBHEeHMH  MakcBeiula.  YpaBHEHHMs Uil IOTEHIMAJIOB
3NIEKTPOMArHUTHOTO MOJIS.

32. Teopema 00 OXHO3HAUYHOCTH peIICHHS ypaBHeHWH MakcBemra. VMImynsc W MOMEHT HMITyJbca
9JIEKTPOMArHUTHOTO MOJIS. 3aKOHBI COXPAHEHMs IS DJIEKTPOMArHUTHOTO MOJISL.

33. DnexTpoMarHuTHbBIE BOJHBI. BoiIHOBOE ypaBHEHUE /171 OJIEH M TIOTEHIMAJIOB U €T0 peleHue,

MONEPEYHOCTh MEKTPOMArHUTHBIX BOJIH, BekTop [ToiHTHHTAa.

34. TInockue MOHOXPOMAaTHYECKHE BOJHBI, MOJISPU3AIINS.

35. DneKTpOMarHuTHOE I0JIe YCKOPEHHOTo 3apsiia. YTIIOBOE pacnpe/ieieHhe HHTCHCUBHOCTH U3JTyUeHHMS,
¢dbopmysa Jlapmopa.

36. IlIpocteiilie U3nydaronie CUCTEMBbI. BIVbKHSIS, MHAYIMPOBAHHAS U BOJIHOBAS 30HBI MOJISI U3JTy4eHHs
HEPEIATUBUCTCKON CHCTEMBI 3aps/I0B, TI0NIe B OIIDKHEH 30HE.

37. Tlone B BOJHOBOI 30HE, 3JIEKTPUUECKOE TUIOJILHOE U MATHUTHOE JIUIIONBHOE M3Jy4YeHHE, MOJSIPU3aLus 1
MOIITHOCTb.

38. IlpeobpazoBanus JlopeHna. PensTHBHCTCKAs 37€KTPOIMHAMUKA.

39. 4-BekTopsl U 4-TeH30pbI. UeTbIpeXMepHBIH MOTeHIHaNI. TeH30p 3IeKTPOMAarHUTHOTO HOJIs. Y paBHEHUS
MakcBeinta B KOBapHaHTHOU (hopMe.

40. 3akoH npeoOpa3oBaHUs KOMIIOHEHT 3JICKTPOMAarHUTHOTO IOJISL.

O11eHOYHBIH JIUCT K JOKJIagaM
KpuTepnu onieHHBaHMS JOKJIAIOB HA MPAKTUIECKUX 3aHATHSX:
2 bayuta — 0K/ COOTBETCTBYET TEME, 11eJTb, CHOPMYyTUpOBaHHAS B TOKJIAZE, JOCTUTHYTA,

3 Oama — ZOKJIa] COOTBETCTBYET TeMe, CTPYKTypPHPOBaH, I1ellb, CPOPMYJIMpOBaHHAS B JOKJIAIE, JOCTUTHYTA, JOKIA]T

TIOATOTOBJIEH CAMOCTOATECIIBHO, ITPOJAECMOHCTPUPOBAHO CBOOOIHOE BIIJICHUE MaTepualiom,

4 Gamma — ZOKJIa] COOTBETCTBYET TeMe, CTPYKTYPHPOBaH, Iejb, COPMHUPOBAHHAS B JOKIAJE, JOCTUTHYTA; JTOKIAL
MOJITOTOBJICH CaMOCTOSITEIBHO, IPOJEMOHCTPUPOBAHO CBOOONHOE BIIAJICHUE MATEPHAJOM; IPEACTABICHO COBPEMEHHOE

BUACHHUC HpO6J’ICMBI 1 BOBMOJXKHBIC BAPHUAHTBI €€ Pa3pCIICHUSA;

5 6amioB — JAOKJIa COOTBETCTBYECT TEME, CTPYKTYPHUPOBAH, LEJb, C(bOpMPIpOBaHHaﬂ B JOKJIaA€, JOCTUTHYTA; JOKJIA/]
MOATOTOBJIEH CAMOCTOATECIBbHO, HPOAEMOHCTPHUPOBAHO CBO60)IHO€ BJIaICHUEC MaTCpHUaIOM; HNPEACTABJICHO COBPEMCHHOC
BUACHHUC HpO6J’I€MH 1 BO3MOKHBIC BapHUaHTbl €€ PA3pPCHICHUS. I[omaz[ COIIPOBOKAACTCA ,Z[eMOHCTpaHHeﬁ HarjsiaHoro

Marepuana (npe3eHranueii).

Crpannna 11 u3 25



®DoH/I OLICHOYHBIX CpEACTB j1d NPOBEACHUA l'[pOMe)KyTO'-IHOﬁ aTTeCTaluu

VYuactue B 00CyXA€HHH TIPEJICTABICHHbIX JIOKJIaJI0B.

Kpurepuu onenku:

1 6amm — cTyIeHT 3a7aeT BOIPOCH! BHICTYNAIOIIEMY 110 IPoOJIeMe, pacCMaTpUBACMOM B IOKIIAE.

2 Gamma - KOPOTKHE JOMOTHEHHS MM 3aMEUYaHusl 110 OJHOMY-I[ByM BOIIPOCaM;

3 Gamna - conepyKaTeNbHBIA OTBET HA OIMH U3 BOIIPOCOB;

4 Oamma — conep)KaTeNbHBIA W TIyOOKHH OTBET Ha IBa-TPH OOCYKITaeMBIX BOIIpPOCa, JHOO CYIIECTBEHHBIC
JIOTIONTHEHHS TI0 BCEM 00CYKIaeMbIM MPpoOIeMaM.

[ToaroroBka npe3eHTanMy MO 33/1aHHOM TeMe ¢ HCIoIb30BaHneM porpamMel MS Power Point.

BriOpanHas Tema OIKHA OBITH OCBEIllEHa OJHOCTHIO, MaTepuall TEMbI IIPEJICTABIICH Ha Cllaiijax B OCHOBHOM B BUJIE
Pa3IMYHBIX CXeM, TaOJHIl U T.JI. ¢ 100aBJIeHUEM PUCYHKOB-MLTIOCTpanuii. KoandyecTBo cnaiiioB - He MeHee 15.

Kpurepun oneHku:

4 Ganna - TeMa OCBElIEHa HE IOJIHOCTBIO, MIIM OCBELIEHa MOJHOCTHIO, HO CIIA/Ibl CoepKaT TONBKO MPOCTOH TEKCT
WJIH TEKCT CO BCTaBKaMu puCyHKOB. KomuecTso crmaiimos — 10-15.

5 OautoB - TeMa OCBEIEHA MOJIHOCTBHIO, MaTephal TEMbI IPEICTABICH Ha CiaiilaX He TOJIBKO B BHUJE MPOCTOTO
TEKCTa, HO U B (popMe pa3IUIHBIX CXeM, TAOJHII U T.J. ¢ T0OaBICHNEM pHUCYHKOB-mLTIocTpanuii. Kommgaectso cnaiimos — 10-
15.

6 OayIoB - TeMa OCBEIICHA IOJHOCTHIO, MaTepual TEeMbI MPEJCTABICH Ha Claigax B BHAE CXEM, TaONUI U T.J. C
nobasieHneM wntrocTparuid. KonrraectBo cnaiimos - Oomee 15.

3aaHus Uil HTOTOBOTO KOHTPOJIEHOTO MEPOIIPUATHSA (TECT)

1. IIpsiMoil mpoOBOA C TOKOM PAcIOJIOKEH TaK, YTO HANpaBJICHHE TOKA MEPIEHAMKYISIPHO IUIOCKOCTH PUCYHKA U
TOK HaIpaBsjieH Ha Hac. CHJIOBBIE IMHUM MarHUTHOTO MOJIS 3TOTO TOKa

A) nepneHAUKYIApHBI INIOCKOCTH PUCYHKA

B) npexacraBnsaoT co60it OKPYKHOCTH B INIOCKOCTH PUCYHKAa U OPHEHTHUPOBAHBI I HAC IPOTHB YaCOBOU CTPEJIKU

B) npencraBinsioT co60ii OKpY>KHOCTH B INIOCKOCTH PHCYHKA M OPHEHTHPOBAHBI AJISI HAC IO 9aCOBOM CTpEJIKe

I') cpenu OTBETOB HET IPaBHIILHOTO

2. YroOB! YMEHBIIUTD BETUYUHY HHIYKIUH MarHUTHOTO TI0JIST KATYIIKH C TOKOM, HEOOX0IMMO

A) yMEHBIINTH CHITY TOKA

b) HapacTuTh 9KCIIO BUTKOB KaTyIIKH

B) yBemmuuts cuiry Toka

I') cpeau oTBETOB HET MPAaBUIBHOTO

3. WHAYKTHBHOCTH KaTYIIKH 3aBUCUT OT:

A) HanpspKEHUs, TOABOJUMOTO K KOHIIaM KaTYIIKH

B) 4ncna BUTKOB ATOH KaTyIIKH

B) cuisl TOKa B KaTyIIIKe;

I') cpenu OTBETOB HET IPaBHIILHOTO

4. MarsuTHOE MoJIe BHYTPH UACAIBHOM KaTYIIKA HHAYKTHBHOCTH:

A) Bo3pacTaeT B/I0JIb KaTYIIKH B HAIIPaBJICHWH ITPOTEKAHMS TOKa

b) yObIiBaeT BIoJIb KaTyIIKU B HAaIIPaBJIEHNH POTEKAHUS TOKA

B) mocTostHHO

I') cpenyt OTBETOB HET MPaBHIIBHOTO

5. 3apsokeHHasl YacTHIlAa BJIE€TaeT B MAarHUTHOE IIOJIe TNEPIEeHIUKYJSIPHO CHJIOBBIM JHMHUAM. HampaBnenue
BpaIeHNUs YaCTHUIIBI B MATHUTHOM TI0JIE

A) 3aBHCHUT TOJIBKO OT 3HAKa 3apsijia YaCTHIIBI

B) 3aBuCHT OT MacChl YaCTHUIIBI

B) 3aBuCHT OT MOy CKOPOCTH YaCTHIIBI

I') 3aBucHT OT 3HaKa 3apsAa YaCTUIIBI M OT HAPABIEHUS MAarHUTHOTO TIOJI

6. 3apspKeHHasi YacTHIIa BJETaeT B MarHUTHOE MOJI€ NMEPHEeHAMKYJSPHO CHJIOBBIM JHHHSM. MaraHuTHoe IIoje,
co3/1aBaeMoe Bpalaronielcst YacTUIEH BO BHEIITHEM MarHUTHOM II0JIE:

A) coHampaBJIeHO C BHEITHEM MAarHUTHOM TOJIEM

B) npoTHBOMOI0KHO MO HAIPABJIEHHIO BHENTHEMY MarHUTHOMY ITOJIFO

B) neprieHaUKYJISIPHO IO HANIPABJICHHUIO BHELTHEMY MarHUTHOMY MOJIO

I') cpeau oTBETOB HET MPABUIIBHOTO

7. 3apspKeHHas 9aCTHIA BJIETAaeT B MAarHUTHOE TI0JIE MTapajIeNlbHO CHIIOBBIM JIMHUAM. HampasneHue nansHeHmero
JIBIKEHUS YaCTHUIIBI B MATHUTHOM II0JIE

A) 3aBHCHUT OT 3HaKa 3apsi/ia YaCTHIIBI

B) 3aBuCHT OT MacChI YaCTHUIIBI

B) ocTtaercs Hem3aMeHHBIM

I') 3aBHCHUT OT MOJYJISI CKOPOCTH YaCTHIIBI

8. J1Ba mapasuienbHbIX IPOBOJHUKA C TOKOM IIPUTSATHBAIOTCS:

A) ecnu TOKH B IPOBOJHHMKAX UMEIOT IPOTUBOIIOJIOKHBIE HAIIPABICHUS

B) ecin Toku B IpOBOJHMKAX HAIIPaBJIEHBI OJINHAKOBO

B) npu s1r060M HanpaBIeHUH TOKOB

I') TonbKO TOTAA, KOT1a MPOBOAHUKH C/IEJIAHBI U3 MEIIN
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9. Jast Toro, 4T00BI KI3MEHHUTH HANPaBJICHHE MAIHUTHOT'O T10JIs1 BHYTPH KaTYIIKH C TOKOM, HEOOX0ANMO:

A) yBEeIHYHTH CHITYy TOKA

b) BBecTH B KaTymIKy CepIeuHHIK

B) yMeHBIINTE TONMINHY IPOBOAA

I') I3MeHNTh HaNpaBICHNE TOKA B KATYIIIKE

10. DnexTpoH BpamaeTcs M0 OKPY>KHOCTH BO BHEIIHEM MarHUTHOM IoJie. Pamiyc 3Toi OKpyKHOCTH:

A) TIpsIMO IPOIIOPIIMOHAIIEH CKOPOCTH JIEKTPOHA Y BETMYNHE HHAYKIIMNA MarHUTHOTO TIOJIS

b) mpsiMo mponopuyoHajeH CKOPOCTH 3JEKTPOHa M 0OpaTHO NPONOPLMOHANIEH BEJIMYWHE WHIYKIUH MarHUTHOTO

B) 06paTHO IPONOPIHHUOHAIICH KaK CKOPOCTH JJICKTPOHA, TaK U BEJIMYUHEC MHAYKIHUU MAarHUTHOTO OJIA
F) O6paTHO OPpONOPHIUOHATICH CKOPOCTH JJICKTPOHA U MPAMO MPONOPHHUOHAJICH BCIWMYUHC MHAYKIOHUU MAarHuTHOT'O

11. TIpoBogHMK C TOKOM IMOMEIICH B OZHOPOJAHOE MAarHWTHOE II0JI€ MEPIECHAMKYISPHO CHIOBBIM JTHHUSM. [Ipu

YBEJIMYEHUU MarHUTHOM MHIAYKIMM B 3pa3a cuia Ammepa:

A) yBenmmuuntcs B 3paza

B) ymenpmuTes B 3 pasza

B) yBemmuures B 9 pas

I') He m3meHuTCS

12. MarHuTtHOe Moje CO3[4aHO JIBYMs MapajjieIbHbIMU MPOBOJHUKAMH, Yepe3 KOTOpbIE MPOTEKAIOT IIOCTOSHHbIE

TOKM OJUHAKOBOM BEIWYHUHBI U HalpaBJICHU. MarnauTHas WHAYKOUA B CEpE€AMHE OTpPE3Ka, KpaT‘-IaﬁIHHM o6pa30M
COCAUHAONICTO MPOBOJIHUKU:

A) paBHa HYIIO

B) B 2 pa3a 6onbliie MAarHUTHON MHIYKIMHU Ka)KJ0T0 U3 IPOBOAHUKOB B 3TOH )K€ TOUKE

B) B 4 pa3a Gosbllie MAarHUTHOM MHIYKIMHU KaXXIOTO M3 IPOBOJAHUKOB B 3TOH JKE TOUKE

I') nepnoauyeckn M3MEHsIETCSI BO BpEMEHH

13. Tlpwm nBmxeHHUH 3apsHKEHHOM YAaCTHIIBI B TOCTOSTHHOM MAarHUTHOM MOJIE:

A) MarHuTHOE I10JIe YCKOPSIET YACTHILY

b) MarauTHOE MOJIE YMEHBIIAET CKOPOCTh YaCTHIIBI

B) MarauTHOE 10JIC HE MEHSIET BETMIMHY CKOPOCTH YaCTHIIBI

I') 3apspkeHHas yacTHIA cOBEpINAcT KoneOaTeNIbHbIE ABMKEHNS B HAIPABICHUH MarHUTHOTO TIOJIS

14. TIpoBonouHoe KOABLO paguycoM 10 cM MoMelIeHo B OAHOPOAHOE MAarHUTHOE I0JIE TaK, YTO INIOCKOCTh KOJIbLA

MEPIICHANKYJIIPHA CHUJIOBBIM JIMHUSAM. MHIYKIMS MarHATHOTO MOJS PaBHOMEPHO YBEJIMYHBAETCsA CO cKopocthio 1 Ti/c.
2. J1.C. uHIyKIIMYU B KOJIbLIEe PaBHA (B BOJIbTAX):

A) in

B) mn/100

B) 10 mu

I') 100

15.  CunoBble TMHUM WHIYKIIUK MarHUTHOTO TOJIS

A) HaYMHAIOTCS HA TIOJIOKUTEIEHOM MAarHUTHOM TIOJIIOCE M 3aKaHYMBAIOTCS HA OTPUIATEIIbHOM MarHUTHOM TOJIOCE
b) HaunHaOTCS HA OTPHUIIATEIEHOM MAarHUTHOM ITOJIIOCE M 3aKaHYMBAIOTCS HA TTOJIOKHUTEIILHOM MarHUTHOM TIOJIFOCE
B) Bcerna 3amMKkHyTBIE

I') cpean 0TBETOB HET MPABUIHHOTO

16. CuioBble JTMHUM MarHUTHOT'O IOJISI IPSIMOTO MTPOBOJIA C MOCTOSHHBIM TOKOM 3TO:

A) OKpYKHOCTH

B) npsimble tuHIH

B) crimpanu

I') cpean oTBETOB HET MPAaBUIIHHOTO

17.  YroObl yBenmMUUTh MHAYKTUBHOCTb KaTYIIKH MOXKHO:

A) yBEeIHYHTH CHITYy TOKA, IPOTEKAIOMIETO Yepe3 KaTyIIKy

b) yMeHBbIINTE CHITy TOKA, IPOTEKAIOIIETro Yepe3 KaTyHIKy

B) m3MeHnTH HampaBieHNE TOKA, TPOTEKAIOIIETO Yepe3 KaTyIIKy

I') yBeTMUUTH KOJTMYECTBO BUTKOB KaTYIIKH

18. Karymky MHIYKTUBHOCTH, MMEIOLIYIO CONPOTUBIICHHE, TOAKIIOYUIN K UCTOYHUKY TIOCTOSIHHOTO HaIlpsKEHUsI.

HanpspxeHne B KaTymke Mocie HOAKITIOYSHHS:

A) Bce BpeMs HapacTaeT

B) mraosenHo Beipactaet 110 BenuuHbl J./1.C. ncToyHnka.

B) nmitaBHO HapacTas, acHMOTOTHYECKH npuommxkaercs Kk BenuanHe O./1.C. ncroynunka.

I') Bce Bpemst paBHO HYIIO

19. TIIpoBonsumii TOHKHH CTEp)KEHb ABIKETCS B OJHOPOJHOM MAarHUTHOM Ioje. B crepxne OyneT mpoTekarth

BHCKT‘pI/I‘lCCKI/Iﬁ TOK, €CJIM:

A) CTCPIKCHDb JABMIKCTCA PABHOMCEPHO BAOJIb CUJIIOBBIX JIMHUH MarHUTHOTO IIOJIS
B) CTCPIKCHb ABUIKETCS PAaBHOMEPHO MECPIEHANUKYIAPHO CUIIOBBIM JIMHUAM MArHUTHOI'O ITOJIA
B) CTCPIKCHDb IBUKCTCA C YCKOPCHUEM B HAIIPABJICHUU NEPIICHAUKYIISIPHOM KaK CUJIOBBIM JIMHUAM MArHuTHOI'O 1OJIA,

TaK U JIMHUU CTCPIKHA.
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I') cpenyt OTBETOB HET NPABHIILHOTO

20. TIpoBoasimmii TOHKHH CTEP)KEHb HAXOAUTCS B OJHOPOJIHOM MAarHUTHOM Iojie. Ha KOHIIAX CTEP)KHS BO3HHUKHET
3.1.C. HHAYKIINH, ECIIH:

A) cTepKeHb IBIKETCA PaBHOMEPHO BJOJIb CHIOBBIX JIMHUNA MarHUTHOTO TOJA

B) crep:xeHp ABMKETCS B HAIIPABICHUN NEPICHIUKYIIPHOM KaK CHJIOBBIM JIMHUSAM MAarHUTHOTO TIOJIS, TaK W JIMHUU
CTEPKHS

B) crepxeHp moKouTCs

I') crepkeHb ABMIKETCS B HANpPABICHUH MapajjieIbHOM JMHUM CTEPXKHS, HO MEPHEHAMKYJSIPHOM CHJIOBBIM JIMHHSM
MarHuTHOTO MOJIS.

21. TlpoBopsiiee KOJNBIO PacHOI0KEHO B OJHOPOJHOM MarHMTHOM II0JIE TaK, YTO MarHUTHBIH ITOTOK Yepe3 paMKy
paBeH Hyit0. IHIyKIIMOHHBIN TOK B paMKe BO3HUKAET MPH:

A) IOBOPOTE paMKH BOKPYT OCH , TapaJUIeIbHONM HalpaBIE€HUI0 MATHUTHOTO TOJIS

b) mocrynarensHOM IBIKCHUU PAMKH

B) moBopoTe pamKé BOKpYr OCH, HNEPIEHAMKYISPHON HAIpaBICHUIO MArHUTHOTO MOJS W JISKAIIEH B INIOCKOCTH
paMku

I') Cpenut 0TBETOB HET IPABUIIEHOTO

22. DIeKTpOH BIETAaeT B MArHUTHOE I0JI€ MEPIEHANKYIISIPHO CHJIOBBIM JIMHUAM. BenndnHa WHAYKIMA MarHATHOTO
OJIS TUTaBHO HapacTaeT. CKOPOCTh 3IIEKTPOHA

A) Bo3pacraet

b) yosiBaer

B) cHauana Bo3pacraet, 10TOM yObIBaeT

I') octaercs Hem3aMeHHO

23. TlpoToH BieTaeT B MarHUTHOE T0JIE MEPICHIUKYJISPHO CHUIIOBBIM JIMHHUSM. BennmunHa MHAYKIMY MarHUTHOTO
I0JIs1 TIJIaBHO HapacTaeT. CKOpOCTh IeKTpOHA

A) Bo3pacraet

B) yoriBaeT

B) cnauana Bo3pacraet, IOTOM yOBIBacT

I') ocTaercs HeM3MeHHO

24. Kakue 13 NepeurciaCHHbIX HUXKE YACTHUI] UMEIOT MOJIOKUTEIbHBIN 3apsia?

A) Atom

b) Dnexrpon

B) Ilpoton

I') Heiitpon

25. Kak 1BrxyTCsi CBOOO/IHBIC 3JIEKTPOHBI B IPOBOIHUKE NIPY HAJIMYUH B HEM CTALIMOHAPHOTO AJIEKTPUYECKOTO TT0JIs?

A) Y4acTBYIOT B Xa0THYECKOM TEIUIOBOM JBIKEHHH M JAPeH(YIOT K TOUYKaM ¢ MEHBLIUM ITOTEHIIMAIOM

b) Y4acTByrOT B XaOTHYECKOM TETIIOBOM JIBIDKCHHUH M APEH(YIOT K TOUKaM C OOJIBIINM MOTCHIINATIOM

B) Y4acTByIOT TONBKO B XaOTHYECKOM TETIIIOBOM JIBIKCHUU

I') Y4acTBYIOT TOJBKO B yIOPSIIOYEHHOM JIBIKCHNH T10]] ISHCTBUEM ITOJIS

J1) 3aTpyAHSIOCH OTBETUTH

26. OCHOBHOM NPUYMHON BO3ZHUKHOBEHUS YTOBOI'O pa3psjia sBIsieTCs

A) doToadpdext

B) TepMOaneKTpOHHAS AIMHUCCHUS

B) BBICOKOE HampspKEHHE Ha 3JIEKTpoax

I') 0cOGEHHOCTH CTPOCHUS DIEKTPOIOB

J1) 3aTpyIHSAIOCH OTBETHUTD

27. IloTepH 31€KTPOIHEPTUH B JIMHUAX JIEKTPOIEpeaay BEICOKOTO HAMPSKEHUS B OCHOBHOM OIPEAEIISIOTCS

A) KOPOHHBIM pa3psIoM

B) myroBeiM paspsaom

B) tretommnm paspsgom

I') ucxkpoBbIM pazpsiiom

J1) 3aTpyAHSIOCH OTBETUTH

28. Kakoli U3 nepeyncieHHbIX HIKE Pa3psa0B BOZHUKAET MIPHU BHICOKOM HANPSKEHUU?

A) Trnerouuit

B) Uckposoit

B) Hyrosoit

I') Koponnsrit

J1) 3aTpynHSAIOCH OTBETHUTD

29. IIpnunHO¥ CBEYESHHS JTaMII THEBHOTO CBETa SIBJISIETCS:

A) [lyroBoii pa3psan

b) Tneromwmii pazpsin

B) Kopounnstit paspsin

I') Uckpogoii pa3psiz

J1) 3aTpynHsIOCH OTBETUTD
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30. Kakue HOCHTENH JICKTPUUECKOT0 3apsijia CO3/IAal0T 3JIEKTPUIECKUI TOK B pacTBOPAX MM paciiiaBax
AJIEKTPOJIUTOB?

A) DIEeKTpOHBI

b) DneKTpoHbl, MONT0XUTENbHBIEC U OTPULATEILHBIC HOHBI

B) INonoxwuTensHbBIC 1 OTPUIIATEIBHBIE HOHBI

I') DneKkTpOoHBI ¥ OTPUIATENBHEIE HOHBI

J1) 3aTpyAHSIIOCH OTBETHUTH

31. 1o xakOoMy M3 NPUBEICHHBIX HIDKE MTPAaBUII MOXKHO ONPEAEIUTD HAlPaBICHUE BEKTOPa HHAYKIIMA MarHUTHOTO
TOJISL IPSIMOTO U KPYTOBOTO TOKOB?

A) IIpaBuio neBoit pyku

b) IIpaBuno npasoii pyku

B) IIpaBuno 6ypaBunka

I') IlpaBuno Jlenna

) 3aTpymHSIIOCH OTBETUTH

32. 1o xakoMy W3 MPUBEICHHBIX HIDKE NTPABIII MOXKHO ONPEACINTH HampaBieHue cuibl AMmepa F?

A) IpaBwio neBoit pyku

B) IlpaBuio mpaBoii pyku

B) IlpaBumno OypaBunka

I') [IpaBuno Jlenua

J1) 3aTpynHsAIOCH OTBETHUTD

33. [Ipu qBMXKEHUH NOCTOSIHHOTO MarHUTa OTHOCHUTEINILHO KaTYIIKH, 3aMKHYTOH Ha rajbBaHOMETp, B LIEIIH BOSHUKAET
anekTpuyeckuii Tok. Kak Ha3pIBaeTcs 31O sBIeHUE?

A) DnexTpocTaTuyecKas UHAYKIHS

b) MarautHast HHAYKIUS

B) DnexrpoMarHuTHAS UHIYKIHS

I') Camonnmykius

1) NHIyKTHBHOCTH

OTBeTHI:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
b A b B r b B b r b A A B b B
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
A r B B b B A A B b b r b b B
31 32 33
B A B

O11eHOYHBIH JIUCT K TECTY:
Tecr: oOyuaromemycs npemiaratorcs 30 BOIIpocoB, 3a KaKAbli PaBUIbHBINA OTBET J100aBIsieTcs 1o 2 Oana:
3a BepHbIe 0TBeTH Ha 30 Bompocos — 60 GamnoB

Ha 0 BorpocoB — 0 OanIoB.

Cemectp 7. KBaHTOBasi MEXaHUKa

TeMBbI TOKJIaIOB ¥ IPOEKTOB K MPAKTHYECKUM 3aHATHAM

1.MecTto KBaHTOBOW MEXaHHKH B COBPEMEHHOH ¢u3udeckoii Hayke. OCHOBHBIC 3KCIEPUMEHTalIbHbIE (DaKTHI,
JIeXKalle B OCHOBE KBAHTOBOI MEXaHUKH.

2. IIpyHIMITBI TOCTPOCHUS U TIOCTYJIAaThl KBAHTOBOM MexaHWKH. OniepaTtopsl pU3NIECKUX BETHIHH.

3. Omneparopbl KOOpAWHATHI W HMITYJbCa: YpPaBHEHHMsT Ha COOCTBEHHbIE 3HA4Y€HHsS M COOCTBEHHBbIE (YHKIHH,
Ppa3IokKEHUsI, KOOPAUHATHOE U UMITYJIbCHOE MPEJICTABIICHNS] BOJHOBOW (DYHKIIHH.

4. Martpuusl omepaTtopoB. YHHTapHble mpeoOpasoBanus 6a3uca. CooTHomeHHs KoMMmyTaruu. OIHOBpEeMEHHas
H3MEepUMOCTh pu3uuecKux BenuarH. COOTHOIIEHHE HeompeieieHHoCcTe I eiizenbepra.

5. Bpemennoe ypaBHenue Ilpemunrepa. Obmiee peuienne ypaBHeHus llpenunrepa B ciayd4ae CTallMOHApHOTO
raMuiabToHHaHa. CTanuoHapHble COCTOsAHUS. [ITOTHOCT MOTOKA BEPOSATHOCTH.

6. 3aBHCHMOCTH CpeIHHMX OT BpeMeHHW. VMHTerpaybsl NBIKEHHS. 3aKOHBI cOXpaHeHUs M cumMmerpuu. CoxpaHeHHE
YETHOCTHU.

7. O0mue CBOMCTBA CTALMIOHAPHBIX COCTOSHUI OJHOMEPHOTO JBIDKEHHUS ISl JIMCKPETHOro crekrpa. KBaHToBaHume
SHEPIUu B MOTEeHIUAE NPUTKeHUa. OCLUIIANOHHAsA TEOpEMA.

8. beckoHe4HO TiyOoKast IpsIMOYTroJIbHas MOTeHIMa bHas siMa. CIIeKTp, CTallMOHAPHbBIE COCTOSIHUS, PA3IoKEHHs 110
CcOOCTBEHHBIM (DYHKIHMSAM TaMUJIBTOHHAHA, CPETHUE.

9. 'apMOHHYECKHUIT OCHMILIATOP. YPOBHH HEPIHHU U BOJIHOBbIC (GYHKIMHU (PELICHHE B BUJC Ps/Ia).

10. T'apmoHuYeckuii ocuWIUIATOP. YPOBHH JHEPrHM W BOJIHOBbIE (PYHKIMHU (pElIeHHE C IOMOIbBI0 OIEPaTOpOB
POXKIACHUS U YHUYTOXKEHUS).

11. BeruucieHus ¢ OCHUUIATOPHBIME (DYHKIIHASIMHU.
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12. OOwme cBOWCTBa CTal[MIOHAPHBIX COCTOSHUH OJIHOMEPHOIO JBM)KEHHMS B CIy4ae HEHPEPBIBHOIO CIIEKTpa.
ITpoxoxaeHne MOTEHNHATBHBIX 0aphEPOB.

13. MoMeHT uMIylbca: OIepaTopbl, KOMMYTAIL[HOHHBIE COOTHOLICHHMS, PEIICHHUE ypaBHEHHH HA COOCTBEHHBIE
3HAUCHHS.

14. MoMeHT UMIyJbca: MaTpUYHAst TEOPHSL.

15. 3amaua aByx Tenm. [IBmkeHue B IeHTpasbHOM moine. OOmme CBOWCTBA IOBM)KCHHS B ILIEHTPAIBHOM IIOJIE.
BrIpokaeHne 1mo IpoeKIMy U CIydaifHoe BRIPOXKACHHE. Y paBHEHHE IS paguaibHOi BoHOBOH (yHKmH. Knaccudukamms
CTallMOHAPHBIX COCTOSHUI TUCKPETHOIO CIIEKTPA B IIEHTPAJIHLHOM II0JIE.

16. BogoponononoOHbIi aToM. YPOBHU 3HEprHH M BoOJHOBBIE (yHKIMH. KparHocTh Bblpoxnenus. Chepuueckuii
ocumusitop. Penenue ypasnenus Llpenunarepa B 1eKapTOBBIX U c(hepUUECKUX KOOPANHATAX.

17. CnvH snemeHTapHbIX yacTull. CIIMHOBBIC BOJIHOBBIE ()YHKIIMU M ONIEPaTOPBI CIMHA

18. Conr 1/2. CinHOBBIE (yHKIMH, oniepaTopsl ciiHa. Matpuus! [laynu n ux cBoiictBa. PasnoxeHue 1o ClimHOBBIM
byHKIHIIM

19. CoOcTBeHHBII MarHUTHBIH MOMEHT. YpaBHeHue [laynu. JIBrokeHHe 3apsHKCHHOW YacTHIBI B MarHATHOM IIOJIE.
VYposuu Jlannay.

20. Croxxerane MmoMeHTOB. Koadppummentst Kiebma-I opmana.

21. IIpumepsl mOCTpOeHH COOCTBEHHBIX (ZYHKIMK OTepaTopa CyMMapHOTO MOMEHTa AByX dacTuil. CiokeHHe IBYX
cnuHOB Y4, Knaccudukamnms cimHOBBIX (DYHKIMH B CUCTEME W3 ABYX YaCTHII.

22. Ksasukyaccuueckoe mnpubOmkenne. Kpasukiaccuueckue pemeHust ypasHeHust lllpeauHrepa, ciumBka
KBa3UKJIACCUUYECKHUX PEIICHUI.

23. IpaBuno xBanroBanus bopa-3ommepdensna. [Ipumepst. KBazuknaccnueckuit koo GUIMEHT MPOXOKISHUS Yepe3
6apnep. BepostHocTh anbda pacnaza B KBa3UKIACCHICCKOM PUOIMIKCHIH.

24. Ypasuenue Tomaca-depmu.

25. Teopust CTalIMOHAPHBIX BO3MYIICHUI [IsT COCTOSIHUIN TUCKPETHOro criekTpa. Ciydail HeBBIPOXKICHHOTO CIICKTpa.

26. Teopust CTaIIOHAPHBIX BO3MYIIEHHH JUIs HEBBIPOXKICHHOTO CIieKTpa. IIpruMepsl.

27. Teopust CTaIIMOHAPHBIX BO3MYIIEHHH JUT COCTOSIHUI AMCKPETHOTO crekTpa. Cirydail BRIPOKAEHHOTO CIIEKTPA.

28. Teopust CTaIMOHAPHBIX BO3MYIIEHHH B CIIydae BBIPOXKICHHOTO CHEKTpa. [IprMepsr.

29. Teopust HecTaIMOHAPHBIX BO3MYIIEHUH. [lepexoipl o BIMSHEEM BO3MYIICHHH, 3aBUCSIINX OT BPEMEHH.

30. Teopust HECTaTMOHAPHBIX BO3MYIIEHUHA. [I[puMepHI.

31. AnnabaTnudeckue ¥ BHE3aIHbIC BO3MYIIEHHS. [lepexo bl o AeficTBHEM BHE3AITHBIX BO3MYIIICHHUH.

32. TIlepexompl moj JeHCTBUEM IEPUOAMYECKUX BO3MylleHHH. Pe3oHancHoe mnpubmmkenue. Ilepexoxbl B
HEIPEPBIBHBIA CIEKTD.

33. CucTeMbl TOXICCTBEHHBIX YaCcTHUI] B KBAHTOBOM MexaHuke. bo3ous! u pepmuonsl. [Ipuniun 3amnpera [Taynu.

34. Cucrembl TOXJecTBeHHBIX dacTul. OOMeHHOe B3ammozelcTBue. CUMMETpPHS KOOPAMHATHBIX M CIIMHOBBIX
GbyHKIMHI.

35. Meroz BTOpHYHOTO KBaHTOBaHM. OepaTopsl yHHUTOXKEHUS M pOXKICHUS. KOMMyTannmoHHbIE COOTHOIICHHS.

36. KBaHToBOE onmcaHue paccesHus. AMIUIUTY/IA B cedeHue paccesHus. OnTudyeckas Teopema.

37. bopHoBcKOe MpuOIMKEeHUE. Y CI0BHS IPUMEHHUMOCTH. BeICTpBIe N MeieHHble YacTHubl. [Ipumeps.

38. PaznoxeHne BONHOBOW (DYHKIIMH 33a7adM paccesHus Mo chepuueckuM (QyHKIMAM. S-marpuna. PasoBast Teopus
paccestHusl.

O11eHOYHBIH JIUCT K JOKJIagaM

Kpurtepuu orieHUBaHMS JOKIaI0B HA MPAKTHYCCKUX 3aHATHSIX:

2 bayuta — JI0KJIal COOTBETCTBYET TEME, 11eJ1b, CHOPMYyTUpOBaHHAS B TOKJIAJC, JOCTUTHYTA,

3 Oaiia — A0KJIa]] COOTBETCTBYET TeME, CTPYKTYPHPOBaH, 11e1b, CPOPMYJIMpPOBAHHAS B JOKJIA/E, JOCTUTHYTA, JOKJIa]T
MOJITOTOBJICH CAMOCTOSTEIHLHO, MPOJIECMOHCTPHUPOBAHO CBOOOIHOE BIIAJICHUE MATEPHATIOM;

4 Oamna — JAOKJIaJ COOTBETCTBYET TeMe, CTPYKTYPHUPOBaH, I€jb, CHOPMHUPOBAHHAS B TOKIIA/E, JOCTUTHYTA;, JOKJIA
MOJITOTOBJICH CaMOCTOSITEIBHO, TPOJIEMOHCTPHPOBAHO CBOOOMHOE BIAJICHHE MAaTEpPHAajOM; IPEACTaBICHO COBPEMEHHOE
BHJICHHE TIPOOJIEMBI M BOBMOKHBIC BApHUAHTHI €€ Pa3peIlIeHIs,;

5 ©aioB — TOKJIAZ COOTBETCTBYET TEME, CTPYKTYPHPOBAH, IIeNb, CHOPMUPOBAHHAS B AOKJIA/E, JOCTHTHYTA; JOKIA]
MOJITOTOBJICH CaMOCTOSITEIBHO, IPOJEMOHCTPHPOBAHO CBOOOTHOE BIAJCHUE MAaTEpPHajoM; IPEICTaBICHO COBPEMEHHOE
BHICHAE TPOOJIEMBI M BO3MOXKHBIC BAapHAHTHI ce pa3pemeHus. J(oKimaj COMpOBOXKIACTCS JEMOHCTpAaIlMed HATIISIHOTO
Marepuana (mpe3eHTaIuei).

VYuacTtie B 00CYKICHUH MPEICTABICHHBIX TOKJIA0B.

Kpurepuu onenku:

1 6am — cTyIeHT 3a7]aeT BOMPOCH BHICTYMAIOIIEMY IO poOIeMe, paccCMaTpuBaeMON B TOKJIAIE.

2 Gayta - KOPOTKHE TOMOTHEHNS MIIH 3aMEeYaHHs 10 OJTHOMY-IBYM BOTIPOCaM;

3 Gaina - coepkaTeNbHBINA OTBET HAa OJMH U3 BOIIPOCOB;

4 Oamma — colep)KaTeNbHBIA W TIyOOKHH OTBET Ha JBa-TPH OOCYKIaeMBIX  BOIpPOCa, JHOO CYIIECTBEHHBIC
JTOTIOJTHEHHS TI0 BCEM 00CYKIaeMbIM MPOoOIeMaM.

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

BriOpanHas TemMa JOKHA OBITH OCBEIICHA MOJTHOCTBIO, MAaTEpHAIl TEMBI MPEICTABIICH HA CIaliJlax B OCHOBHOM B BHJIE
PA3IMYHBIX CXEM, TAOJHII U T.J. ¢ T00ABICHUEM PHCYHKOB-IJLTIOCTparmii. KomuuecTBo ciaiiios - He MeHee 15.

Kpurepun oneHku:
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4 bayuta - TeMa OCBEIICHA HE IOJIHOCTHIO, WM OCBEIICHA MOJHOCTHIO, HO CIANIBI COEPKAT TOJBKO MPOCTONH TEKCT
WJIH TEKCT CO BCTaBKaMu puCyHKOB. KomnuecTBo crmaiimos — 10-15.

5 OaJuloB - TeMa OCBEIleHAa MMOJHOCTBHIO, MaTepuall TeMbl MPEACTABICH HA Ciaiijlax He TOJIbKO B BHJE MPOCTOTO
TEKCTa, HO M B (JOpME Pa3IUYHBIX CXEM, TAOJIHIl U T.1. C H00aBICHHEM PUCYHKOB-mLTIocTpanuii. Konmnyectso cnaiimos — 10-
15.

6 OaJUIOB - TeMa OCBEIlleHa MOJHOCTBIO, MaTepUall TeMbl MPEICTABICH Ha cllaiifax B BHIC CXeM, TaOIHIl U T.J. C
nobasieHueM wntrocTpanuid. KonrraectBo cnaiimos - Oomee 15.

3aaHus Uil HTOTOBOTO KOHTPOJIEHOTO MEPOTIPHATHS (TECT)
1.BonnoBas ¢pynkms Y({x},t) nomKHa ObITH

1) IMonoxuTenpHOH

2) Juddepennupyemoit

3) JleHCTBUTENBHOM

4) AHTHCUMMETPUYHO#M

2.06mue TpeOoBaHUs K BOTHOBOH (yHKnU. BomroBas dynkmust W({x},t) momxHa OBITH
1) OTIpe/IeICHHON BO Beeil 00acT H3MEHEHUS ITePEeMEHHBIX

2) HEOTPHUIIATEbHOM

3) KOHEYHOM

4) OJIHO3HAYHOU

5) CHMMETPUYHOM

6) AHTHCHMMETPUYHOM

3.B kauecTBe eIMHUIIBI MACCHI B aTOMHOI CHCTEME eIUHHUII (CHCTeMe XapTpH) HCIOIb3yeTCs
1) Macca IpoToHa

2) Macca HeliTpoHa

3) Macca aToMa BoJopoza (TpoTusi)

4) 1/12 maccel aToma yriaepona*?C

5) Macca 3JIeKTpoHa

4.Ecnu M3MEHNUTH 3HAK BOJTHOBOH (YHKIMH (YMHOXKHThH BOJTHOBYIO (DYHKIHIO Ha —1), OJTHAST SHEPTHUs CUCTEMBL:
1) YBenmnuurcs

2) HE M3MEHUTCS

3) YMEHBIIUTCSI

4) WU3MEHUTCS B 3aBUCUMOCTH OT PacCMaTPUBAEMON CUCTEMBI

5) H3MEHUTCS HETpe/ICKa3yeMbIM 00pa3om

5.B kBaHTOBOI1 MEXaHUKE OJIHOBPEMEHHO HE MOT'YT OBITh OIPEAEIICHBI C JII000 TOYHOCTHIO
1) SHEPTHs U BpeMs

2) KOOPAUHATHI U CKOPOCTh

3) UMITYJIEC U SHEPTHs

4) UMITYJIEC U KOOPAMHATHI

6.Co0OcTBEeHHBIC 3HAUCHUSI )PMUTOBA OIIEpaTOpa Beeraa

1) 00pa3yIoT HEMIPEPBHIBHBIN CIIEKTP

2) KOMILICKCHBIE

3) JIEUCTBUTEBHbIE

4) HOJIOKUTEIIbHBIE

5) OTpHIATENbHBIE

6) PaBHBI MEXKIY CO00i

7.J1ns1 nuHeitHOTO omepaTopa A BepHO

1) A(aifitasfr)=a1Afi+aAf,

2) A(f1+f2)=Af1Af2

3) Aaf = aAf

4) Affo= Af+AR

8.13 mpuBeneHHBIX QyHKIHIT f(X) MOTYT OBITH BOTHOBBIME (DYHKITHUSIMH

.
-

2)
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AV
b ’fq )
2) < x

5)

D
T

—
C

6)

'-'j

9. /1151 KOMMYTUPYIOLIHX ONEPaTOPOB A1H A2BEpHO

1) [A1, As]=0
2) [A1, Az]= [Az, Ad]
3) Afi+Aofo= ALAR T
4) A1A2f = AzAlf
5) A1f1A2f2= Alszzfl
10. JIluHeHBIMU OnIepaTOpPaMu SIBISTFOTCS
1) Af = f
2) Af=fo
3)
82
a2
ax* J
4)
i
hf= —
o 4
5)
1
A
J7
OTBETHI:
[1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10
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[ 2 | 134 | 5 | 2 | 124 | 3 | 13 | 25 | 124 | 134

OLEHOYHBIH JIUCT K TUIIOBOMY 33/IaHHUIO:
Tect: oOyuaromemycs npemiaratorcs 10 BOmpocoB, 3a KK MPaBIWILHBIA OTBET M00aBiseTcs mo 4 6aa:
3a BepHbIe 0TBeTH Ha 10 Bompocos — 40 GamioB

Ha 0 BompocoB — 0 6aynIoB.

Cemectp 8. ®u3nka 3JI€MEHTapHBIX YaCTHI]

Tembl 10KJIaOB ¥ IPOEKTOB K MPAKTUYECKUM 3aHATHAM
du3nka MUKPOMHUpA U €€ COBPEMEHHOE COCTOSHHE.
dyHnamMeHTaNbHbIE B3aUMO/ICHCTBHS U UX XapaKTEPUCTHKU.
Knaccudukanms anporos. bapnons! u Me30Hb1. CTpaHHBIE 1 OYapOBAaHHBIC YACTHUIIBI.
Krnaccudukanms yacTur o BpeMeHH KU3HU: CTaOMIIbHBIE YaCTHIBI, KBA3UCTAOMIbHBIC M PE30HAHCHI.

AnTtnuactuisl. Teopun [Qupaka u @elinmana. OTKpbITHE TO3UTPOHA U AaHTHUIIPOTOHA.

o0 A wN e

3aKoHbI COXpaHEHHA U CUMMeTpHu. [IpocTpaHCTBCHHBIE M BHYTPEHHHE CUMMETPUU. TOYHBIC BHYTPEHHNE
3aKOHBl COXPaHEHWS: 3aKOHBI COXPAHEHHS SJIEKTPUYECKOro, OApHOHHOTO W JICNTOHHBIX 3apsaoB. HeTouHble 3aKOHBI
COXPaHEHHUS.

1. W3ocuMMeTpus 1 N30MyNbTUILIETHI. 3aKOH COXPAaHEHUS U30CIIHHA.

8. YHurtapHas cumMmeTpus. CynepMyJIbTIUICTHI.

9. JlenToHBI M KBapKU Kak (hyHIaMEHTAIbHBIC YACTHIIBI.

10. KBapkoBast cTpykTypa 0apHOHOB U ME30HOB.

11. KBanToBbIe mporiecchl. XapakTepUCTUKH KBAHTOBBIX MPOIECCOB. BeposATHOCTh pacmana U cperHee BpeMs
KHM3HHU 4acTHIBL. DPPEKTUBHOE MONEPEIHOE CEUCHHE PEAKIIUH.

12. OBomonus KBaHTOBOU crcTeMbl. OnepaTop 3BONIOLUU. AMILUIUTY/A BEPOSTHOCTH MEPEXOOB.

13. KBanroBas Teopus B3auMMoneHCTBHA yacTHULl. Teopus Bo3MmymeHui. /Iunarpammel deitimana. OOMeHHbIH
MEXaHU3M B3aUMOCUCTBUH. D) (HEKTUBHBIN paanyc.

14, KBanrtoBas snextpoauHamuka. DOTOH KaK KBAHT 3JIEKTPOMArHUTHOTO B3amMojeHcTBHs. KamnOpoBodHas
WHBAapHAaHTHOCTH Teopuu. beamaccoBocTs GoToHA.

15. CunbHble B3aumozeiicTBus. Teopus saepHbix cuil KOxaBel.

16. KBanToBas xpoMoauHaMuKa. [ JII00HBI Kak KBaHTBI CHJIBHOTO B3aUMOAEHCTBUs. HeBbuieTaHHEe KBapKOB U3
aJpoHa.

17. Cmabble  B3amMopeHcTBHS. XapakTepHble OCOOCHHOCTH cila0bIX mpoueccoB. Teopus ciaaboro
B3aumojeicTeus depmu.

18. YHugpukauus 3JeKTpPOMAarHUTHBIX M C1a0bIX B3auMojeiicTBuil. Teopust amekTpocnaboro B3anMoIeHCTBUS
Baiin6epra-Canama-I'mmioy. OTKpbITHE KBAHTOB CJIa00r0 B3aUMO/ICHCTBUS.

19. CrannaprtHas Mozens. KannbpoBouHsle cummeTprn. Mexann3M Xwurrea.

20. IMouncku enuHOM Teopun pyHAaMEHTAIBHBIX B3auMozaeicTBuil. [Ipobiaema cTaOMIBHOCTH IPOTOHA.

bapuonnas cummerpus BeenleHHOM.

O11eHOYHBIH JIUCT K JOKJIagaM

Kpurtepuu orieHUBaHMS JOKIaI0B HA MPAKTHUCCKUX 3aHATHSIX:

2 bayuta — 0Kl COOTBETCTBYET TEME, 11eJ1b, ChOpMYyTUpOBaHHAS B TOKJIAJC, JOCTUTHYTA;

3 Oaiia — A0KJIa]] COOTBETCTBYET TeME, CTPYKTYPHPOBaH, 11e1b, CPOPMYJIMPOBAHHAS B JOKJIAIE, JOCTUTHYTA, JOKJIa]T
MTOJITOTOBJICH CAMOCTOSTEIHHO, IIPOJIEMOHCTPHPOBAHO CBOOOIHOE BIIAJICHHE MAaTePHAIIOM;

4 Oamma — HOKJIaJ COOTBETCTBYET TeMe, CTPYKTYPHPOBaH, Ielb, COPMHUPOBAHHAS B TOKIIA/E, JOCTHTHYTA; JOKIAJ
MOJITOTOBJICH CaMOCTOSITEIBHO, MPOJIEMOHCTPHPOBAHO CBOOOMHOE BIAJICHHE MAaTEpPHAajOM; IPEACTaBICHO COBPEMEHHOE
BHJICHHE TIPOOJIEMBI M BO3MOXKHBIC BAPHUAHTHI €€ Pa3peIlCHIS,;

5 ©aioB — TOKJIAZ COOTBETCTBYET TEME, CTPYKTYPHPOBAH, IIeNb, CHOPMUPOBAHHAS B JOKJIA/E, JOCTHTHYTA;, JOKIA]
MOJITOTOBJICH CaMOCTOSITEIBHO, IPOJEMOHCTPHPOBAHO CBOOOTHOE BIAJICHUE MAaTEpHajoM; IPECTaBICHO COBPEMEHHOE
BUICHHUE NPOOJEMbI M BO3MOXKHBIC BAapHAHThI €€ paspenieHus. J[OKiIajg COMPOBOXKIAETCS IEMOHCTPAIlMEH HATJISIHOTO
Marepuana (Mpe3eHTaIei).

VYuacTtie B 00CYKICHUH MPEICTABICHHBIX TOKJIA0B.

Kpurepuu onenku:

1 6am — cTyIeHT 3a7]aeT BOMPOCH BHICTYMAIOIIEMY IO poOIeMe, paccMaTpuBaeMON B TOKJIAIE.

2 Gayta - KOPOTKHE JOMOTHEHNS MIIH 3aMEYaHHs 10 OJTHOMY-IBYM BOTIPOCaM;

3 0Gamna - coaepIKaTeNbHBIA OTBET HA OJMH U3 BOIIPOCOB;

4 Oamma — coJep)KaTeNbHBIA W TIYOOKHH OTBET Ha JBa-TPH OOCYKIAaeMBIX  BOIPOCA, JHOO CYIIECTBEHHBIC
JTOTIOJTHEHHS TI0 BCEM 00CYKIaeMbIM MPoOIeMaM.

[MoxroToBka mpe3eHTAIMH 110 33JaHHOU TeMe C UCIOIb30BaHueM mporpammbel MS Power Point.
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BriOpanHas Tema OKHA OBITH OCBEILIEHA HOJIHOCTHIO, MaTepuall TEMbI IIPEJICTABIICH Ha Cllaijax B OCHOBHOM B BUJIE
Pa3IMYHBIX CXEM, TaOIHIl U T.J. C JO0OABIIEHUEM PUCYHKOB-WILTIOCTpanuid. KosmmdaecTBo cnaitnos - He MeHee 15.

Kpurepuu onenku:

4 Gamma - TeMa OCBEIICHA HE TOJHOCTHIO, WM OCBEIICHA MTOJHOCTBIO, HO CIAMIBI COAEepkKAT TOIBKO MPOCTOH TEKCT
WJIH TEKCT CO BCTaBKaMu prCyHKOB. KomuecTBo crmaiimos — 10-15.

5 6ammoB - TeMa OCBEIIeHa IOJHOCTHIO, MaTepHall TeMBI IPEACTaBICH Ha Claiilax HE TOJIHKO B BHIE IPOCTOTO
TEKCTa, HO U B (popMe pa3IUIHBIX CXeM, TaOJHII U T.1I. C fo0aBIeHHEeM pUCYHKOB-mLTIocTpanuii. Kommgaectso cnaiimos — 10-
15.

6 OaUIOB - TeMa OCBEIlEHa IOJHOCTHIO, MaTepuall TeMbl IPEJICTaBIeH Ha cllaiijax B BHJE CXeM, TaOJHIl U T.J. C
nmobarieHueM wutrocTparmid. KommuectBo cnaiinos - Oonee 15.

BapI/IaHTI)I 3aJIaHUM AJ1s1 UTOTOBOI'O KOHTPOJIBHOT'O MEPONPUATUA (TeCT)

3amanne 1.
Ha pHCYHKE MmoKa3zaHa KBapKoBast JrarpaMma B-pacmana HYKJIOHA.
d - - d
u »- - u
d > - u j
e-
v

OTa AuarpamMma COOTBETCTBYCT PCAKIIUM...
BapI/IaHTBI OTBCTOB:

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

Pewenne: HeliTpoH u mpoToOH cocTOSAT U3 Tpex KBapKoB. B cocras HelTpona BXxoasT u, d, d-kBapku, B coctaB MpoToHa — U, U,
d-kBapku. Ha pucyHke B Ha4aJIbHOM COCTOSIHUHM HAXOJWUTCS HEHTPOH, B KOHEUHOM -- IpoToH. KBapk d, BXoasmuii B cocTas
NIPOTOHA, B pE3yJbTaTe cIa0Oro pacmnaja MEepeXOAUT B U-KBApK, NMPH A3TOM H3IYydYAOTCsA 3JICKTPOH M DIEKTPOHHOE
aHTUHEUTpUHO. [103TOMY MOAXOOUT BTOPOM BapUaHT OTBETA.

OtBeT: BapuaHr 2.

Banganue 2.

VCTaHOBUTH COOTBETCTBHE MPOIECCOB B3aMMOIIPEBPAIIICHHS YACTHII:
1. p-pacnaz A JetJe—2y

2. K-3axBar B. i p—>§n+£e +v,

3. p*-pacnian B. P+ Je—>;n+v,

4. aHHUTHIIAIIAS r én_)llp_kje + {;e

I on+ Se—ip+v,

BapuaHTsl OTBETOB:

1) 1-T', 2-B, 3-B, 4-A; 2) 1-b, 2-B, 3-A, 4-]1;

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

Pemienune: Pacmang HeWTpoHa Ha MPOTOH, BJIEKTPOH M AHTHHEHTPHHO SIBJISETCS [B° -pacmaaoM, MO3TOMY IPABUIIbHOE
cootBercTBUe ectb 1-I. Tlpu K -3axBare mpoTOH siipa MOIJIOIAET 3JEKTPOH M MEPEXOAUT B HEHUTPOH C H3IIyUYECHUEM
HEWTPUHO, 3HAYHT, COOTBeTCTBHE ecTh 2-B. [lpu B* -pacname mpoTOH MEPEXOAUT B HEWTPOH C M3JIyYEHHEM IO3UTPOHA W
HEHUTPHHO, CJEJI0BATENIbHO, COOTBETCTBUE ecTh 3-b. B mponecce aHHUrWIsIMM YacTULA U aHTUYACTHIIA NPEBpAIlalOTCs B
mapy )KECTKHUX Y-KBaHTOB, IOATOMY IU(pe 4 oTBewaeT A. B urore moaxoauT nepBhlii OTBET.

Ortser: BapuaHr 1.

3ananue 3.

Peakuust 4 —>€ +V,+V 4, HE MOXKET MITH M3-32 HApyLICHHs 3aKOHA COXPAHEHHSL...

BapuaHnTsl 0TBETOB:

1) lenToHHOTO 3apsna; 2) 3NEKTPUIECKOTro 3apsaaa;

3) CITMHOBOTO MOMEHTA UMITYJIBCA; 4) 6aprOHHOTO 3aps/a.

Pemenune: DOnexTpuyeckuil 3apsi B HA4aIbHOM M KOHEYHOM COCTOSHUHM OJMHAKOB, TO3TOMY 3aKOH COXPaHEHUS
3apsiia He HapylueH. Bee yacTuipl JaHHOM peakul He Y4acTBYIOT B CUIbHOM B3aUMOJIEHCTBUY, HE COAEPKAT KBAPKOB MU
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AHTUKBApPKOB. H03TOMy GapI/IOHHHﬁ 3apsJ BCEX YaCTUIl paBCH HYJIIO U 3aKOH COXPAaHCHUA 6apI/IOHH01"O 3apsaaa HE HapyUICH.
CIHMHOBBIA MOMEHT numiyJjbca Ka)KILOﬁ YacTUlhbl B ,HaHHOﬁ peakun paBCH h/z . 3aKOHBI CJI0’KEHHS MOMEHTOB umiyljbca

JacTull JOMYCKAOT JaHHYIO PCaKIHIO. Ectp TpU BUAA JICIITOHHBIX 3apsad0B: 3J'I€KTpOHHLII7[ JUIA 3JICKTPOHA, DJICKTPOHHOI'O
HeﬁTpPIHO U UX aHTHYaCTHIL, MIOOHHBIA JJIs1 MIOOHA, MIOOHHOI'O HeﬁTpPIHO U X aHTHYaCTHUIL, TAOHHBIN IS Tay-JICTITOHA,

TAOHHOTO HEHTPUHO M MX aHTHYACTHUL. DINEKTPOHHBIH JenToHHbIH 3apsn L, 1 snexrpona u snextponHoro Heiitpuno V,

paBeH +1, 1y UX aHTHYACTHUI OH paBeH - 1. MIOOHHBI nenToHHbIMA 3apsan L y AT MIOOHA M MIOOHHOTO HEHTPHHO V,

paBeH +1, 1A X aHTUYACTHIl OH paBeH - 1. JIeNTOHHBIN 3apsAa COXpaHSAeTCs BO BCEX PEaKLUAX AJIEMEHTapHBIX yacTull. B
JTAHHOW peakIMy MIOOHHBIM JICTITOHHBIM 3apsi paBeH €IWHMIC B HAYAJbHOM M KOHEYHOM COCTOSHHH, IIO3TOMY OH HE
HapyIIeH. DJNEeKTPOHHBIN JIENTOHHBIM 3apsA PaBeH HYMIO B HAYAIbHOM M JIByM B KOHEYHOM COCTOSIHUH, IIO3TOMY OH
HapymeH. BepHslii otBer - 1.

Otser: BapuaHT 1.

3amanue 4.

B nponecce 3:1€KTpOMarHUTHOTO B3aMMOJEHCTBHS IPUHUMAIOT YJacTHe. ..

Bapuants! otBeTOB: 1) (OTOHBI; 2) HEUTPOHBI; 3) HEUTPUHO.

Pemenue: HelTpoH M HEHTPHHO HE HMMEIOT 3JEKTPUUECKOro 3apsia, MOITOMY OHM HE NPUHMMAIOT ydacTue B
JIEKTPOMAarHUTHOM B3aHUMOJICHCTBHHM. ODTO B3aHMOJICHCTBHE MPOMCXOMUT Onaronapss oOMmeHaM (OTOHAMH MEXIy
3apspKeHHBIME yacTuiaMu. [loaToMy noaxoaut oTser 1.

OtBer: BapuaHr 1.

OICHOYHBIN JIUCT K TUIIOBOMY 33/IaHUIO:
Tect: oOywaromemycs mpemrararorcss 13 BONpPOCOB W 3aJaHWi, MOJOOHBIX BBIMICHU3IOKECHHBIM, 32 Ka)IbIi
MIPaBUJIBHEIN OTBET H00aBisieTcs mo 4 Oaa:
3a BepHBIe OTBETHI Ha 13 3amaHuii — 52 Gamra
Ha 0 BompocoB — 0 6aynIoB.

Cemectp 9. DnekrponHas Teopusi. SnepHas Gpusuka
TeMmsbl JOKJIaAOB U IMPOCKTOB K NPAKTUYCCKUM 3aHATUAM

1. Ou3nyecKUe OCHOBBHI KBAaHTOBOW Teopuu. M3iyueHHe aOCOMIOTHO YEpHOro Tena. YIbTpadHuoJeToBas
katactpoda. ['mnoresa Ilmanka. KBanTel cBera. CrHOHTaHHbIE M BBIHYXKJCHHBIE I€PEXOJbl B KBAHTOBOW CHCTEME.
Koadpdruumentsr Ditamreitna. Gopmyna [Inanka. BomHoBEIEe cBolicTBa BemecTBa. Boxabl ne-bpoiist, mx mapameTpsl. OmbIT
JaBuccona u J[xxepmepa. KopnyckynsapHo-BoTHOBOH Ayann3M. CTaTHCTHUECKUI CMBICT BOTHOBOW (pyHKIIH. COOTHOIICHHUS
HeomnpeneneHHocTH. OLeHka pa3Mepa aroma. [IpUHINIBI JOMONHUTENILHOCTH U COOTBETCTBUS. M3MepeHus B KIaccCH4ecKoi
U KBaHTOBOH (u3uke. Pons m3MepuTensHOro npudopa.

2. KBanTtoBOMexaHnueckast Teopus aroma. IlyTu mocTpoeHust KBaHTOBOH Teopun atoma. AtoM Pesepdopaa,
€ro HeyCTOWYMBOCTb. bopoBckas Teopust aToMa Bojopozaa. YpasHeHnue llpenunrepa Ui 4acTHUIBI B LEHTPAILHOM IIOJE.
VYcioBust cymiecTBOBaHMSA (HU3MUECKOro pemieHus ypaBHeHus Llpenunrepa anst BOZOPOAONOZOOHOTO aToMa. YPOBHH
9HEpIuy, TJIaBHOE KBAHTOBOE YHCIIO. BEpOSTHOCTH MPOCTPAHCTBEHHOTO paclpe/ie/IeHNsI 3JIEKTPOHA B aTOMe. A3UMYyTalbHOE
W MarHuTHOE KBaHTOBbIe uuciia. M3mydenue BomopozonomoOHoro atoma. MomeHT ummysbca ¢otona. IIpaBuna otbGopa.
®opmysna Banbmepa u OCHOBHbIE crekTpanbHble cepud. CrnuH 2iiekTpoHa. Bo3oHbl U depmuoHsl. [IpaBuio cioxeHus
MEXaHHYECKHX MOMEHTOB. ' MpOMarHMTHOE OTHOIIEHHE AN OpOHTAIBHOTO M CIMHOBOTO MOMEHTOB. Pe3ynpTupyrommuit
MarHuTHbIH MOMeHT. CHuH-OpOuTaIbHOE B3amMojeiicTBue. ToHKas CTpykTypa JuHUM. IlocTOsSHHAs TOHKOW CTPYKTYPBHI.
MmHoroanektponHsie  atombl. [lpuanmun Ilaymu. OnekTpoHHBIE oM M O0OJOYKH. OJEKTpOHHAs KoH(UTrypanus
MHOT03JIEKTPOHHBIX aTOMOB U IIEPUOJMYECKasi CHCTeMa 3J1eMeHTOoB. [IpaBuia oTOopa NpH W3ITyYCHHH MHOTOJIEKTPOHHBIX
aTOMOB.

3. DNeMEeHTbl KBaHTOBOM CTAaTUCTUKU. POTOHHBIA Tra3. [IJIOTHOCTH KBAaHTOBBIX COCTOSIHUM M WX CpEAHss
3aceneHHOCTh. BreBog Qopmynsl bose-DitHmreliHa. CBs3p crmuHa U cratucTukd. Popmyna [Imanka u Kimaccmueckas
¢dopmyna Panes-Jlxunca. Xumuueckuii noreHuuai. Pacnpenenenne ®epmu-upaka. Yposenr Oepmu.

4. Knaccudeckne Moaenyu noyisipu3anuu U MpoBOIUMOCTH. [IpoBOAMMOCTD METaIOB. DIEKTPUYECKUI TOK B
IU1a3Me. DJIeMEeHThI (PU3MKH ra30BBIX pa3psAnoB. THIBI CBA3ell aTOMOB B TBEPABIX Tellax. PaciienieHne 3HEPreTHYecKHX
YpOBHEH BO B3aMMOJEHCTBYIOIMMX CHCTEMax aTOMOB. MOMENh IBYXaTOMHON LEMOYKH C MOTEHIHAIbHBIM pelbedoM
npsIMOYroibHOH (opMbl. OOpa3oBaHUE JHEPreTHYECKUX 30H. J{MCIEepCHOHHBIE KPHBBIE JUIi CBOOOJHOTO 3JIEKTPOHA H
anekTpoHa B kpuctae. [lonstue sddexkruBHON Macchl. Kazmyactuimbl. CoOCTBEHHAas W TPHMECHAas IPOBOJIUMOCTH
MOJYNPOBOJHUKOB. KOHTaKT ABYX BBIPOXKIEHHBIX MOIYHNPOBOJHHUKOB. IIpMHIMI AEHCTBHA MOIYNPOBOJHHKOBOTO Ja3epa.
CBepxTekydyecTb: KBaHTOBas MOJENb M JBYXKHUIKOCTHas  (eHomeHonmorus. OCHOBHbIE TIOHATHS  TEOPHH
CBEPXIPOBOAUMOCTH.

5. Jlenrons! u anponsl. Hyknonsl. [Tonarue usocnuHa. DHeprus CBsI3U B sApe. Buasl snepHbIX peakuuil U ux
oneHoyHast sHepreTuka. Peakims nenenus. IlpoGnema pasgenenust nzoronoB. KamenbHas u o0onoyedHas MOJENH sapa.
®opmyna Bedinzekkepa. Marudyeckne uyucna. [Ipobiema NONTOXMBYIIMX CBEPXTSDKEINBIX DJIEMEHTOB. Y TIPABISIEMBIN
TePMOSIACPHBIM CHHTE3: BUA peakuui, kputepuid JloycoHa, BapWaHTHI peaiqm3anuu. PagroakTHBHOCT. 3aKOH
paanoakTHBHOTO pacmana. CpaBHUTEIbHAS OLEHKA HMPOHMKAOMIEH CIOCOOHOCTH PAa3MYHBIX BHJOB paguanuu. ExuHUIE!
U3MepeHuil B paguannoHHoil ¢usuke. Ilormomnennas, SKBUBaJICHTHAS W YKCIO3UIIHOHHAS JTO3BI. DJIEMEHTHI PaJUalliOHHON
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KyJIBTYpbl. DHEprHst OTJauM IPH UTyYCHNUH KBaHTa. SInepHblid ramma-pe3onanc 6e3 otnauu. [Ipumenenus SI'P. U3mepenue
CBEPXMAaJIbIX YaCTOTHBIX CABUIOB.

6. CBs3p MEXZy painycoM OOMEHHOTO B3aWMOJCHCTBHSA M MAaCCOW MOKOS €r0 IMEepeHOCYMKOB. UeTsIpe BHOA
B3aMMOJICHCTBUS, WX OOBEKTHI M TEPEHOCUYHMKH. [IpHHIUIBI CUMMETpUM B MuKpomupe. Hecoxpanenume P-uerHOCTH.
CrmpansHocTh acTun. OyrnamenTanbHOCTh CPT-cuvMMmeTpun. OCHOBHBIC TIpeACTaBICHUS KBAHTOBOH AIICKTPOANHAMUKH U
ee rpymnma cuMmMeTpun. [lapToHHas Monmens HykiIoHOB. CxeMa CHIBHOTO B3aMMOJIEHCTBHS MEXKAY aJpoHaMHU. BalleHTHBIE U
MOpCKHE KBapKH. ACHMNOTOTHYECKas cBoOOJa M KOH(paWHMEHT KBapKoB. M30cmuH, CTpaHHOCTb, 4YapM, MpEIecTh B
KBAaHTOBOI XpOMOJIMHAMUKE. DJIEeMEHTapHas cxeMa ci1aboro B3auMojeiicTBus. DiekTpocnaboe B3auMoJeicTBUE U €ro
rpymnma cumMmmeTpuu. Bennkoe oObeiHEHHE: rpynna CHMMETPHU, BO3MOXKHOCTh POBEPKH, CTaOMIBLHOCTH MaTepuu. O030p
(yHIaMEHTAJILHBIX B3aMMO/ICHCTBHIA IO KOHCTaHTE CBsi3U. HavanbHbIH Tam 3Bosronu BeeneHHOM.

O1eHOUHBIH JIUCT K JOKJIazaM

Kpurepun oneHMBaHHS JOKIAI0B HA MPAKTHUSCKUX 3aHATHIX:

2 Gayuta — IOKJIaX COOTBETCTBYET TEMe, I1elb, chopMyTupOBaHHAS B TOKIIAZE, JOCTUTHYTA;

3 Oama — ZOKJIa] COOTBETCTBYET TeMe, CTPYKTYpPHPOBaH, Iellb, CPOPMYIMpOBaHHAS B JOKJIAE, JOCTUTHYTA, JOKIAT
MTOJITOTOBJICH CAMOCTOSTEIIFHO, IIPOJEMOHCTPHPOBAHO CBOOOIHOE BIAJCHAE MaTEPHAIIOM;

4 amma — ZOKJIaJ COOTBETCTBYET TeMe, CTPYKTYPHPOBaH, Ieb, COPMHIPOBAHHAS B TOKIIAAE, JOCTUTHYTA; JOKIA]
MIOJITOTOBJICH CaMOCTOSITEIBHO, IPOJIEMOHCTPHPOBAHO CBOOOMHOE BIaJICHHE MAaTEpPHajOM; IIPEACTaBICHO COBPEMEHHOE
BHUJICHHE TIPOOJIEMBI U BO3MOYKHBIC BAPDHAHTEHI €€ Pa3pelleHus;

5 GayuI0B — JIOKJIa] COOTBETCTBYET TEME, CTPYKTYpHPOBaH, LeNb, COOPMUPOBaHHAs B JIOKJIA/IE, JOCTUTHYTA; TOKIIA
MOJITOTOBJIEH CaMOCTOSATENILHO, MPOAEMOHCTPUPOBAHO CBOOOJIHOE BIAJEHHE MaTepHaoM; IPEICTABICHO COBPEMEHHOE
BHJICHHE NpOOJIEeMbl M BO3MOXKHBIE BAapHaHTHl €€ pas3pelleHus. J(okiaz CONMpOBOXAAETCS JEMOHCTpAaIded HarsaHOTO
Marepuana (mpe3eHTaIuei).

VYyacTie B 00CyX/I€HIH MIPECTaBICHHBIX TOKJIA0B.

Kpurepun oneHku:

1 Gayt — CTYICHT 3a/1aeT BOMPOCH! BRICTYIAIOIIEMY IO IIpo0iieMe, paccMaTpUBaeMOH B TOKIIAJIC.

2 GainTa - KOPOTKHUE TOMIOTHEHMS MITH 3aMEUaHHsI IO OTHOMY-IBYM BOTIPOCaM;

3 OGamna - cofepyKaTeNbHBIA OTBET HA OIIH U3 BOIIPOCOB;

4 Oamma — conep)KaTeNbHBIA W TIyOOKHH OTBET Ha IBa-TPH OOCYKITaeMBIX BOIIPOCa, JHOO CYIIECTBEHHBIC
JIOTIONTHEHHS TI0 BCEM 00CYKIaeMbIM MPpoOIeMaM.

[ToaroToBKa Mpe3eHTAIMH 110 3aIaHHON TeMe ¢ UCIOoIb30BaHueM mporpaMMbl MS Power Point.

BriOpaHHas TeMa OIKHA OBITH OCBEIlleHa OJHOCTHIO, MaTepuall TEMbI IIPEJICTABIICH Ha Cllaiijax B OCHOBHOM B BUJIE
Pa3IMYHBIX CXEM, TAOJHII U T.J. C T0OABICHUEM PUCYHKOB-WLTIOCTpaIuii. KomuuecTBo craiiios - He MeHee 15.

Kpurepuu oneHku:

4 Gamna - TeMa OCBEILICHA HE TOJHOCTBIO, MM OCBEIIEHA MOJHOCTBIO, HO CIAIBI coAepkKaT TOJIBKO NMPOCTON TEKCT
WM TEKCT CO BCTaBKaMu pucyHKOB. KomuecTBo crmaiimos — 10-15.

5 GammoB - TeMa OCBEIIeHa IMOJHOCTHIO, MaTepHal TEMBI IPEACTABIICH HA claigaX HE TOJBKO B BHIC MPOCTOTO
TEKCTa, HO U B (popMe pa3IUIHBIX CXeM, TaOJHII U T.1I. C 1o0aBIeHHEM PUCYHKOB-MLTIocTpanuii. Konmmdaectso cnaiimos — 10-
15.

6 0ayIoB - TeMa OCBEIICHA IMONHOCTBHIO, MaTepPHall TEMBI MPEJCTABICH Ha Claiilax B BHJAE CXEM, TaOIWI U T.JA. C
nmobasieHueM wntrocTpanmid. Kommaecto cnaiimos - Oonee 15.

3anaHus 111 HTOTOBOI'O KOHTPOJIBHOTO MEpONPHTHS (TECT)
MakcumasbHOe KOJIMYeCTBO 0aIIoB 3a TecT — 33
1 O dexr 3eemana B CUIBHOM MarHUTHOM TI0JIe OyAeT:
1. CunbHBIM
2 AHOMAaJIbHBIM
3 IIpocTem
4 CHoXHBIM
2. Ha cKoJIbKO KOMITOHEHT PacIenuTcs B ¢1a00M MAarHUTHOM II0JI€ MYJIbTUIUIET C 3aJaHHBIM ITOJTHBIM MOMEHTOM J:
1. He pacwenuTrcst
2.J+1
3.20+1
4.]
3. Dddext KomnToHa ONMUCHIBAET paccesiHue
1. ®OTOHOB Ha CBOOOIHBIX HIEKTPOHAX
2. DIIEKTPOHOB Ha aTOMax
3. ®OTOHOB Ha SIIpax
4. ®OTOHOB Ha NIEKTPOHAX BHYTPEHHHUX 000JI04eK
4. ®oto3hpexT cocTout B
1 Ynpyrom paccesHiu# ()OTOHOB CBOOOIHBIMH 3JIEKTPOHAMH
2 [NornomeHnn GOTOHA aTOMOM C HCITyCKaHHUEM 3JIEKTPOHA
3. Ilornomennu (hoTOHA ATOMHBIM SAPOM
4. INornomennu GOTOHOB CBOOOHBIMU JIEKTPOHAMHU
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5. Kakue u3 nepedncieHHbIX HUKE 3PQPEKTOB MOTYT OBITH OOBSCHEHBI KaK C BOJHOBOW, TaK U C KOPITyCKYJISIPHOU
TOYKH 3pEHUSI:
1. ®otoahdexr
. Ddpdexr KomnTona
. JlaBnenue cBera
. UaTepdepenuns u nudpakuus ceera
. B oneite TepHa-I'epnaxa MOKHO HCIIOJIB30BATh IIyYOK
. DIEeKTPOHOB
. Anb(ha-gacTuig
. Helitponos
. ®oTOHOB
. Ha cxonbko monypoBHeli pacuienurcest 3P-ypoBeHs Na B CHIIBHOM MarHUTHOM I10JIE:
. Ha 2 moxyposus
. Ha 3 moxyposHs.
. Ha 4 moxyposus
. Ha 5 monypoBHeit
. ToHKas CTpYKTypa CIIeKTpaIbHBIX IUHUH (HanpuMep ryoiet Na) oObsacHIeTCS:
. Maccoii saapa
. CiuH-0pOHTaIBHBIM B3aUMOJACHCTBUEM
. BzaumopeiicTBiieM MarHUTHOTO MOMEHTA 3JIEKTPOHA CO CIIa0BIM IOJIEM sIpa
. BzaumopeiictBieM sekTpoHa ¢ QIIyKTyauusiMH 3JI€KTPOMarHUTHOTO TOJIS.
. Ha cxonbko KOMIIOHEHT paciienurces npu nposeaeHuu onsita llltepHa-I'epiaxa mydok aToMOB BOJOpOJa:
. He pacmenurcs
. Ha 2 xoMIioHeHTHI
. Ha 3 xoMnoHeHThI
4. Ha 5 xoMnoHEHT
10. AGcomroTHO uépHas IUIACTHHKA OCBEHIACTCS CBETOM KpPYrOBOW IOJSIPH3AaLMM M HCIBITBIBACT HEKOTOPBIH
Bpamaomuii MoMeHT. Kakyro mIacTHHKY Hy>KHO B35Th, YTOOBI BPAIIAIOIINI MOMEHT YABOMICS:
1. IlmacturKy A/4
2. [mactuaKy A/2
3. Ionspu3aiMoOHHYIO INIACTUHKY
4. IIpo3payHyo IIIaCTUHKY
11. Ckosbko JuHUI OyeT HAOJI0AaThC B SKCIIEPUMEHTE 3eeMaHa NPU PacllelUIeHHH CTIeKTpaabHON uHun 1D—
P; B ¢1abOM MAarHUTHOM TIOJNE:
1. He Oyner paciienieHus
2. 3 nuHuu
3. 9 nuHuit
4. 15 nunuit
12. "B m060M KBaHTOBOM COCTOSIHUHM MOKET HAXOAUTHCS TOJIBKO OJWH 3JEKTPOH" COTIIAaCHO
1. [IpaBmity oT60pa
2. Teopeme depma
3. CooTHomeHuto HeonpenenénHocteil ['elizendepra
4. IMpunmuny [Taymu
13. B kaKux M3 NPUBEJICHHBIX HIKE COCTOSHUN MYyJIbTUILNIETHOCTh aTOMa paBHa 3:
1. 1%P,
2. 315,
3. 2D,
4. 42F5,
14. Ha crompko momypoBHe# pacmenutcst 3Ps-ypoBeHs Na B c1aboM MarHUTHOM TIOJIe:
1. Ha 2 noxgypoBHs
2. Ha 3 nogypoBHs
3. Ha 4 nonypoBHs
4. Ha 5 nogypoBHeii
15. Ypasuenue lpenunrepa a1 cTalMOHAPHBIX COCTOSHHM:

WL O WVNO—RLORARWNDAR,IPR,WNDARANRWDN

2
jﬁﬁ: _ivﬂl}r
1. & 2??2
Hﬂ
~Z ATHUY = P
2. 2??’3
3 B¥=HY
2w frg
4, %
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16. D dekT 3eemana MOKET HAOIIOIATHCS CCITH:

1. McTouHuk cBeTa momMemniéH B OTHOPOIHOE MAarHUTHOE MOJIe

2. CnexTpaibHbIe THHUA UMEIOT TOHKYIO CTPYKTYPY

3. Ily4ok cBeTa mpOITyCKAIOT Yepe3 OMHOPOJHOE MaTHUTHOE TI0JIe
4. ITy4ok aTOMOB IPOIYCKAIOT Yepe3 OJHOPOTHOE MATHUTHOE TI0JIe
17. Kaxo#t mepexo[1 3anpemniéH mpaBmaMi oToopa:

1. 2pspp— sz

2. 4ds;, — 3pan

3. 3dsp— 1pip

4. 4ds; — 3par

18. Kakoii mepexog B  3CCMaHOBCKOM  paclICIUICHMHM JayOnera  HATpUs  SIBISCTCA  Pa3peIIEHHBIM:

Na B=0 m;
S 4302
e J— 13
=12
¥ -3i2

1] 2 4
3y +102
=12
a — Y e

Sq2

. ——

1. ITepexon 1
2. Ilepexon 2
3. Ilepexon 3
4. Tlepexon 4
19. Kakast n3 mepednciIeHHBIX HIKE Peaklnii paciaa HEBO3MOXKHA 110 3aKOHY COXPaHEHUS JICIITOHHOTO 3apsiaa

n Ho—e U0 +U,

+ -
, T H A+,

3 H —se +e2t +e
L T e et ty

20. Kakas u3 nmepe4rCcACHHBIX HUXKE HIEMCHTAPHBIX YACTHII SBJISICTCS OO30HOM:
1. Bapuon
2. Jlenton
3. KBapk
4. Me3oH
21. Kakoe xBanTOBO€ uncio MoxeT HE coxpaHsAThCs Ipu cl1abbIX B3aUMOICHCTBUAX:
1. ciuH
2. GapuOHHBIH 3apsi
3. CTPaHHOCTb
4. NeNTOHHBIN 3aps]
22. Kakas sinepHasi peakuusi He UAET NOJ AeHCTBUEM HEHTPOHOB:
1. PaguarnmoHHsIi 3axBaT (n,y)
2. B - pacnaz (n,)
3. o - pacmag (n,o)
4. UcnyckaHue mpoToHa (n,p)
23. DHepreTHYECKHiA CIIEKTP KAaKOTO U3JIYUYCHUS MMEET HEPE30HAHCHBIN XapaKTep MpH JCTEKTUPOBAHUU
1. o — u3myueHue
2. B — u3ny4yenue
3.y — u3nyyeHue
4. HeilrpoHHOE siiepHOE U3ITy4YeHUe
24. Kakas yacTuna sBIsieTCS EPEHOCYHKOM cl1aboro B3auMOIeHCTBUS
1. doToH
2. IIII0OH
3. W= Z°— 6o30n
4. -Me30H
25. Kakoe yTBepaeHue B OTHOIEHNH dddexta MeccOayrpa SBISIETCS JTOKHBIM:
1. IMmmynbe OTIau¥ BBUIETAIOIIETO Y-KBaHTa MepeaaéTcs BCeMy KPUCTaILTY
2. llupuHa crekTpanbHON TMHUH onpenensercs agdexrom [Jomrepa
Crpannna 24 u3 25



DoH/I OLICHOYHBIX CpEACTB I NIPOBEACHUA HpOMC}KyTO'-{HOﬁ aTTeCTaluu

3. BepositHOCTh 3¢ dexra MecchOayspa yBeIMIMBACTCS IPH HOHMKESHUH TEMIIEpaTyphl KpUCTaAIIa

4. CnexTpbl N3Ty4eHHs ¥ HOTJIOMEHH MecCOaypOBCKHX Y-KBAaHTOB OJHUM M TEM k€ KPHCTAJUIOM COBIAJAfoT.
26. D dexTHBHOE CEUCHNE PE30HAHCHOTO TOTJIONICHUS OTICHIBAETCS GOPMYITOi

1. Baiiizekkepa

2. ®epmu-/lupaka

3. N'emr-Manaa-HummmokuMet

4. Bpeiita-Burnepa

27. Kakoe U3 yTBEp>KIACHUI HIKE SIBISIETCS JIOXKHBIM!

1. baproHBI cOCTOAT U3 3-X KBapKOB

2. Me30HBI COCTOST U3 2-X KBapKOB (KBapK U aHTUKBAPK)

3. CBoGOAHBIC aIPOHBI, COCTOSAIINE U3 KBAPKOB OJHOTO apoMmara (Hampumep, A** u Q7), OTIHYAIOTCS LIBETOM.
4. KBapku B CBOOOJIHOM COCTOSIHUHM HE OOHAPYXKEHbI (KOH(paWHMEHT).

28. Jlnst Toro 9To0BI HEUTPOHHBIH ra3 MOKHO OBIJIO XPAHUTH B 3aKPHITOM COCY/IE:

1. Temmepatypa HEHTPOHOB TOJDKHA OBLIA OYECHBb Majia

2. Temmepatypa HEHTPOHOB TOJDKHA OBITH OoJbIIe Temrepatypsl Jlebas

3. JInnHa KOTepEeHTHOTO PACCESHUS Ha CBS3aHHBIX AApax MaTepHaita COCy/a I0JDKHA ObITh OTPUIATEILHOM
29. Kaxkas U3 mepevnciIeHHBIX HIKE YacTUIl 00J1aaeT Maccoi

1. ®orton

2. I'moon

3. Heilitpusno

4. I'paBuToH

30. SlnepHble CHIIBI MEXKAY IPOTOHOM U HEMTPOHOM OCYLIECTBIISIOTCS OOMEHOM BHPTYaJIbHBIMU:

1. ®oroHamu

2. ITnonamu

3. MiooHamu

4. T'mrooHamu

31. [ToTteHnman B3anMOACHCTBHS MEXK Ty KBapKaMu (MOJCITBHBIN IIOTEHIINAI) OIIICHIBACTCS (POPMYIION:
1.U=-alr?

2.U=-alr
3.U=-alr+br
4.U=br

32. Kakoit Monenu siajpa He CYIIECTBYET:

1. KanensHoM

2. O6om0ueuHO

3. IlnanerapHOii

4. CepxTekyuei

33. YTo He ONnuChIBAECT KBAPKOBAsi MOAEIb aJPOHOB:

1. AnarpaMMbl pO’KACHUS U pacliajia YacTHII [0 CUIIEHOMY KaHaTy
2. MarHuTHbIE MOMEHTHI SIEp

3. CeueHus SACpHBIX peaKLMi

4. B - pacnan

OTBerTsI:
1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20
3 3 1 2 3 3 4 2 2 2 2 4 1 3 2 1 4 4 3 4
21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32 |33 |34 |35 |36 |37 |38 |39 |40
3 2 2 3 2 4 3 1 3 2 3 3 4

O1EeHOYHBIN JUCT K THTIOBOMY 33JaHUIO:
Tecr: oOyuaromemycs npemiaratorcs 30 BOIIpocoB, 3a KaKAbli PaBUIIbHBINA OTBET J100aBIsieTcs 1o 2 Oana:
3a BepHbIe 0TBeTH Ha 30 Bompocos — 60 GamnoB

Ha 0 BompocoB — 0 6aynIoB.

Meroaudeckrne MaTepHalibl, ONPeIENIoNUe IPOoLeypy U KPUTEPHU OLIeHMBAaHUsS c(hOPMHPOBAHHOCTH KOMIIETCHIIMH
IIPU IPOBEICHUH IPOMEKYTOUHON aTTeCTAllUU!
IIporienypa u KpUTEPUH OICHWBAHHUS CHOPMUPOBAHHOCTH KOMIIETCHIMH TIPH TPOBEICHHH IPOMEXYTOUHOU
aTTECTALMM yKa3aHbl B OLIEHOUYHBIX JINCTAX
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