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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.01 OcHoBbI hU3nNKKU

1. Wndcp n HaumeHoBaHMe HanpaBneHUs NOAroTOBKMU:
44.03.05 MNeparornyeckoe obpasoBaHue (c ABymMs nNpodomnamm noaAroToBKM)

2. NMpocdunu noaroToBKU:
MaTtemaTtuka. IhdopmaTmka n nHopMaunoHHbIE TEXHOOMMN B 06pasoBaHnn

KBanundukaumsa BbInyCKHUKA:
Bakanasp

4. dopma obpaszoBaHus:
OuyHas, 3ao04Has

5. Kacheppa, oTBevaroLwasn 3a peanmsaumo QUCLUUMNIIUHBI:
Kadpegpa npuknagHon MaTteMaTuku, MHPOPMaTUKU, (PU3MKU U METOOMKU UX
npenogaBaHus

6. CoctaBuTENnb NporpaMmmbi:
C.E. 3t03uH, kaHanaaT pusnko-mateMaTmyecknx Hayk, JOLEHT

7. PekomeHOgoBaHa:

Hay4YHO-MEeTOAMYECKMM  COBETOM  dhakynbTteta  (PM3MKO-MaTeMaTUYECKOro
€CTeCcTBEHHO-Hay4Horo obpasoBanus, npotokon Ne 1 ot 31.08.2017 r.

8. CemecTp: 1



9. Llenu n 3apgaum y4ye6HOM ANCLUUNIINHDBI:

LUenbo aucuMnnuHbl SBNSIETCA M3YyYEHWE OCHOBHbIX 3KCNEepUMEHTalbHbIX
3aKOHOMEPHOCTEN U 3aKOHOB, NEXalnX B OCHOBE MEeXaHUKW, MOSEKYNAPHON (OU3nKKN 1
TEPMOAMHAMMKKM, INEKTPOANHAMMKM, OBMNageHue CcTyaeHTaMm MeTOOOM Hay4yHoro
13MYECKOro No3HaHNSA SABNEHNIN NPUPOAbI.

3agauum OMCUUNMNHbI:

- PacKpbiTb OCHOBHbIE 3KCMEpPUMEHTarbHblE 3aKOHOMEPHOCTU  hU3NYecKnx
SABMEHUN;

- COOOWMTb CTyAeHTaM CcoAepXaHue HaydHbIX 3HaHMW No  OUCLMNIVHE;
oBnageTb MeTo4amu pelleHns U3nyeckmnx 3agav;

- NpoaHanu3npoBaTb OCHOBHbIE MNPUHUMMNbI  MOAENUPOBaHUS  (PUINYECKNX
SABMIEHWI, YCTAHOBUTb 06NacTb NPMMEHUMOCTM 3TUX MOLENEN.

10. Mecto y4ye6GHOM AucumnnuHbl B cTpyktype OOI: ancuunnuHa «OCHOBBI
dur3mkm» oTHocuTCs K brnoky 1 ducumnnuHel (mogynun) BapnaTtueHon Yactyn OOTT.

11. KomneTeHuum ooOGy4arwuwlerocsi, dopmupyemblie B pe3ynbTaTe OCBOEHUS
OUCLUMNSINHDI:
npodeccuonHansHble (MK): MK-4.

B pesynbtate u3yydeHuMa aucuumnnuHbl OCHOBbI (pU3MKM OOy4arowmncs
OOJKEH:

3HaTb:

—  WCTOPUIO PasBUTUS N COBPEMEHHOE COCTOSIHME HayKu O CTPOEHUM U CBOMCTBAX
BELLECTB;

— KNH4YeBble 3KCNEPUMEHTbI, NpuBeAlIMe K W3MEHEeHuo npeacTtaBneHum ob
okpyxatowem mupe (onbiTel LUTepHa, Pesepdopaa, v ap.);

— YpaBHEHMusi, ONUCbiBalOLME COCTOSIHUE  MAaKPOCKOMUYECKUX CUCTEM C
pasnU4HbIMU CBOMCTBaMU.
yMeTb:

— aHanusmpoBaTb MHMOPMaLMIO MO (PU3NKE M3 PasINYHBbIX UCTOYHUKOB C pasHbIX
TOYEK 3peHusi, CTPYKTYpMpoBaTb, OUeHMBaTb, NPeACTaBnsATb B AOCTYNHOM Ans
Apyrux suae;

— CaMOCTOATENbHO MOMOSHATL 3HaHMS nyteM paboTbl C y4yebHOW, Hay4yHO-
NonNynsapHON N HAay4YHOW NUTEpaTypon.

BnageThb:

— MeTogamu TeopeTU4ecKoro nccnegoBaHus PU3NYECKMX ABEHUMN,
npoucxogsaLwmx B Npupoae;

— HaBblkaMW UCMOMNb30BaHNSA HAYYHOrO A3blka, HAy4YHOW TEPMUHOSIOINMK;

— HaBblkaMW pelleHnst Pu3ndeckmx 3agau.

12. CTpykTypa n copgepxxaHme y4e6HOM AUCLUNSINHDI:
12.1 O6bemM aucuMnnuHbI B 3a4eTHbIX eanHuuax/yacax B COOTBETCTBUM C
y4yeOHbIM nnaHom — 3/708.

12.2 Bugbl y4ye6HoM paboTbl (04Has cpopma obyUveHuUs):

TpynoemMKocTb (4achl)
B Tom Mo cemecTpam
y yucrie B
Bua yvebHon paboThl Bcero WHTEpaKT
- cem. 1
MB-HOM
dopme
AyOuTOpPHbIE 3aHATUA 54 20 54




B TOM YuCre: nekuum 18 6 18
npakTu4eckme 36 14 36
nabopaTtopHble - - -
CamocTtodaTtenbHasi pabota 54 - 54
Utoro: 108 20 108

dopma NpoMeXyTo4HON aTTecTauum

3a4yeT c oLeHKon

Buabl yue6Houn paboTbl (3ao4Hasa popma ob6yveHus):

Bug yuebHow paboTbl TpynoeMKoCTb (4achl)
Bcero B Tom [lo cemecTtpam
yncne B YCT. ceccus 1
WHTEepakT
NB-HOM
dopme
AyOuTOpHbIE 3aHATUSA 8 8 8
B TOM 4yucne: nekunm 4 4 4
npakTu4eckme 4 4 4
nabopaTtopHbie - - -
CamocTodTtenbHas pabota 96 - 40 56
KoHTponb 4 - 4
Utoro: 108 8 48 60
dopMa NpoMEXYTOYHOM aTTecTaumm - 3ayeT ¢ oueHkom

12.3 CopepxaHue pasgenoB AUCLMNIIUHBI:

Ne
n/n

HanmeHoBaHune pasgena ancumnniinHbl

CopepxaHue pasgena gucUunnHbl

1. OcHOBbI KUHEMATUKN N OUHAMUKN.

OTHOCUTENBHOCTD OBWXeHUs. MpencTaeneHus
HbloTOHa O CBOWCTBax MNPOCTPAHCTBA U BPEMEHM.
Cuctembl oTcyera. Paguyc-sekTop, BEKTOPbI
nepemMeLLieHmnsl, CKOPOCTU, YCKOPEHUS.

TaHreHumanbHoOe 1 HopManbHoe yckopeHne. OCHOBHbIE
3ajayun  KMHEMaTuKu. Yrnoeble nepeMeLleHune,
CKOpPOCTb M yckopeHue. CBA3b JNIMHEWHbIX W YrNOBbIX
BEMNNYMH.

MepBbin 3akoH HbloToHa. WHepuunanbHble CcUCTEMbI
otcyeta. Cwuna, npuHUUN HE3aBUCUMOCTU [OEeNCTBUS
cun. Cwunbl B  npupoge, dyHOaMeHTarnbHble
B3aumoaencTeusi. Bropoi 3akoH HbtoToHa.

Macca, uwmnynec. TpeTtuin 3akoH HbloToHa. [MpuHLMN
OTHocuTenbHoCcTM [anuned. paHuubl NPUMEHUMOCTU
MexaHnKn HeloToHa.

2. | 3akoHbl COXpaHeHWs1 B MEXaHUKe.

3aKoHbl COXpaHeHUsi. 3aKkoH COXpaHEeHUs UMMynbca.
KoHcepBaTuMBHbIE W HEKOHCEPBATWMBHbIE CUMbl U
CUCTEMBI.

Pabota. CBaA3b cunbl C MNOTEHUMANbHON 3HEpruen.
Buabl paBHOBeCUSl. QHEPrUs MEXAHUYECKOTO ABWKEHUSI.
3aKoH coxpaHeHUsi U NpeBpaLLEHsl SHEPTUN.

3. | OcHoBbl MKT, razoBble 3aKOHbI.

OcHoBHble npencraeneHus MOIEKYNsipHO-
KMHETUYECKOM Teopuu ras3oB. [laBrneHue rasos.
Temnepatypa U1 ee wnsMepeHue. AbconioTHas
TemnepaTtypa. VpeanbHbIn ras. YpaBHeHne

MengeneeBa-KnanenpoHa. (a3oBble 3akoHbl. OCHOBHOE
YpaBHEHNE MOJEKYNAPHO-KUHETUYECKON TEOPUM Ta3oB.
MocTtosiHHaa BonbumaHa. MonekynsapHoO-KMHeTnyeckoe
MCTONIKOBaHME abCOMTHOM TemMnepaTypbl U AaBreHus.

4. | TepmoguHamuka.

TepMmoguHammnyeckass cuctema. TepmoanHamuyeckoe
paBHOBecue. BHyTpeHHssi 3Heprusi, U ee M3MEHEeHue

npu B3aUMOAENCTBUMM TEPMOUHAMUYECKMX CUCTEM.
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Pabota u Tennota kak ¢opmbl obmeHa 3Hepruen
Mexagy cuctemMamu.

lMepBoe Hayano TepmoanHamMuku. NprMmeHeHe nepBoro
Havyana TepMoanHaMuKn K nsonpotieccam.
TennoemkocTb. BTopoe Havano TepMOOMHAMUKMU.
Ob6patumble 1 HeobpaTumble npouecchl. Tennosble
MaLwuHbl. oeanbHbIn umkn KapHo.

OneKkTpoaMHaMuKa, OCHOBHbIE 3aKOHbI
AMNeKTPOCTaTUKMN.

OnekTpnyeckne 3apsabl. 3akoH KynoHa.
Onektpuyeckoe none B Bakyyme. Paborta cun
anekTpoctatudeckoro nons. [MoteHuywan. OnucaHue
3NEeKTPOCTaTMYECKOro NoMns C MOMOLLbI0 NoTeHumnana u
BEKTOpa HanpshKeHHOCTU nons. JKBUMNOTEHUManbHbIe
NOBEPXHOCTU U CUMOBbIE NUHUN.

OnekTpocTaTtuyeckoe norne npuv Hanuyuu NPOBOLHUKOB.
OnekTpocTtaTtuyeckoe none npu Hanuyum
AVANeKTpukoB. [MPOBOAHUKM B 3NEKTPUYECKOM MOfe.
OneKTPOEMKOCTb.

3aKkoHbl MOCTOSIHHOMO TOKa.

Onektpuyeckun Tok. 3akoH Oma ans ogHOpPOAHOro
yyacTka uenu. ConpoTuBnexue NpOBOAHMKA.
CTopoHHMe cunbl. AnekTpoasmkyLliasa cuna. IcTouHmkm
Toka. 3akoH OmMa Onsg HeOQHOPOAHOro yyactka M Ang
3amkHyTom (momHow) uenu. 3akoH [xoyns-fleHua.
PasseTBnéHHble  anekTpudeckune uenu. [pasuna
(3akoHbl) Kupxroda.

MarHutHOoe none. Ynpyrve u
3MNeKTpoOMarHnTHble konebaHus un
BOJTHBbI.

Cvna JlopeHua. WHAykumss  MarHMTHOrO  nons.
Bsaumogencteme TokoB. Cuna Awmnepa. OnbiTbl
®Papages. MarHUTHbIA NOTOK. 3aKOH 3MNEKTPOMarH1MTHON
nHaykumm ®apages v npasuno JleHua. CamonHayKumS.
CKopoCTb 1 yCKOPeHWe Npu rapMoHNYeCcKoM KonebaHuw.
YpaBHeHVe [OBWKEHUs MPOCTENUNX MEeXaHU4EeCKUX
cuctem  6e3  TpeHua.  MaaTtHuku.  [lapameTpebl
3NeKTpUYecknx konedaHmn.

CobctBeHHas 4vacToTa konebaHui. KuHeTudeckas,
noTeHuManbHas W MnonHas 3Heprus konebniowerocs
Tena. 3atyxawowme konebanus. BonHbl. Buabl BOnMH.
CkopocTb BOnHbl. [lnockne u cdepuyeckne BOJHbI.
YpaBHEHME NITOCKON rapMOHNYECKON BeryLen BOSHbI.

OCHOBbI FeOMETPUYECKON 1 BOSTHOBOM
ONTUKH.

OcHoBbI reomMeTpudeckor onTuku, npuHumMn ®epma,
npenomrieHne n oTpaxxeHne ceeTa, NOfIHOEe BHYTPEHHEE
OTpaXKeHue.

NHTepdepeHums ceeTa. BpemeHHas "
NpPOCTpPaHCTBEHHAs KorepeHTHoCcTb. MeToabl nony4eHus
KOrepeHTHbIX ~ MCTOYHUKOB  cBeTa: onblT  HOHra.
WHTepdepeHUunsa B TOHKNX nneHkax. dudpakumns ceeta.
OundpakumoHHas pelueTka Kak cnekTparbHbI nprubop.

OnemeHTbl KBaHTOBOW (OU3NKK

doToanekTpryeckmin adpeKT; ero akcnepMMmeHTanbHoe
uccnegoBaHve.  YpaBHeHMe  JWHWTENHa.  POTOHBI.
Mogenb atoma Bogopoaa Bbopa-Pesepdopaa. OnbiThbl
Pesepdoppna. CoctaB sagpa. HyknoHel. 3apsg wu
MacCOBOE YMCIo gapa. JHeprus cBasm aapa. NsoTonsl.

12.4 MexxgucumnnmnHapHble CBA3U C APYrMMU AUCLIMNIIMHaAMMU:

Ne HavmeHoBaHMe gncumnnunH y4ebHoro nnaHa, ¢ KOTopbiM Ne Ne pasgenoB AnCUMNIUHBI
n/n OpraHu3oBaHa B3aMMOCBS3b AUCLMMNIIUHBI paboyen pabouer nporpaMmmbl, CBA3aHHbIX
nporpaMmbl C yKa3aHHbIMU SUCLMNIIMHAMK
01 Obuwas u akcriepumMeHmarnbHas husuka 1-9
02 Mamemamuka 1-9

12.5 Pasgenbl gucumnnuHbl U BUAbI 3aHATUM (O4YHasa popma obyyeHus):

Ne
n/n

HanmeHoBaHue pasgena

Bugbl 3aHaTMIA (YacoB)

OVCLMNIUHDI Nekummn |

Mpaktn-  |Nabopa- | CamoctositensHas | Bcero
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yeckme TOPHbIE pabora
01 (0]
CHOBbI KUHEMATUKN U 5 4 5 12
JOMHaMUKN.
02 3aKkoHbl CoxpaHeHus B 2 4 6 12
MeXaHuKe.
03 OcHoBbl MKT, rasoBble 12
3aKOHbI.
04 TepmoguHamuka. 2 4 6 12
05 OnekTpoanHamuka,
OCHOBHbI€ 3aKOHbI 2 4 6 12
3NEKTPOCTATUKM.
06 3aKoHbl MOCTOSAHHOIO 2 4 6 12
TOKa.
07 MarnuTtHOe none.
Ynpyrve un 2 4 6 12
3NEeKTPOMarHuTHble
konebaHus 1 BOMHbI.
08 OcHoBbI reomeTpu4eckon 2 4 6 12
1 BONHOBOW OMTUKW.
09 OnemMeHTbl KBAHTOBOM 2 4 6 12
PU3nKN
3a4yéT C oLEeHKown 0
WNToro: 18 36 54 108

Paspgenbl gucumnnuHbl 1 BUAbI 3aHATUM (3ao4Hasa chopma obGy4veHums):

Bugbl 3aHATMIA (YacoB)
Ne HanmeHoBaHue pa3gena
MpakTu- Jlabopa- | CamocTtosiTenbHas
n/n OUCLMNNUHBI Nexkuumn Bcero
yeckune TOpPHblE paboTta
01 OCHOBbI KNHEMATUKM U
1 9 10
OVUHaMUKN.
02 3aKkoHbl COXpaHeHus B 1 10 11
MexXaHuke.
03 OcHoBbl MKT, rasoBble 1 9 10
3aKOHbI.
04 TepmognHamuka. 15 15
05 OnekTpoaMHamuka,
OCHOBHbI€ 3aKOHBbI 1 9 10
3NEKTPOCTaTUKMU.
06 3aKoHbl MOCTOSIHHOTO 1 10 11
ToKa.
07 MarHuTtHOoe none.
Ynpyrve un 1 9 10
3NEKTPOMarH1THble
konebaHnsa 1 BOMHbI.
08 OcCHOBbI FeOMETPUYECKON 1 9 10
1 BOJTHOBOW OMTUKM.
09 OnemMeHTbl KBAHTOBOM 1 16 17
PU3NKK
3a4yéT C oLeHKown 4
NToro: 4 4 96 108

13. YuebHO-MeTOAMUYECKOE U UH(hOPMaALMOHHOEe obecnevyeHne AUCLUUNIINHDbI:
(cniucok numepamypbl oghopmrsiemcss 8 coomeemcmeuu ¢ mpebosarusimu TOC u ucronb3yemcs obuwjasi CKeo3Hasi

HyMmepauus 0risi ecex audoe numepamypbi)

a) OCHOBHasa nutepartypa:

Ne n/n UcTouHuK
MpoHwH, B.B. ®uanka : y4ebHuk / 6.B. MpoHuH. - M. : N3pgatenbctBo PFAY-MCXA umenn KA.
01 Tumupsazesa, 2012. - 445 c. ISBN 978-5-9675-0700-7 ; [OnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=144822 (20.08.2014)
02 TawnblkoBa-bywkesny, N.WN. dusuka. YyebHuk. B 2 yactax MonekynsipHas uauka n
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http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D144822%26ts%3D1453457262%26uid%3D1351790881392805183&sign=5c8ee03bf7d23eaf6b0d9e422006e288&keyno=1

TepMoanHaMuka. OnekTpudecTso u MmarHetusm / .. TawnbikoBa-bywkesuny. - MuHcK :
Boiwanwas wkona, 2013. - Y. 1. MexaHuka.. - 304 c. - ISBN 978-985-06-2324-9 ;
[OnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235732 (20.08.2014)

03 TpodmmoBa, T. N. OcHoBbl n3nKkn. ATOM, aTOMHOE SIAPO M 3NEMEHTapHble YacTuubl : yyeb.
noc. / T.N. Tpodumosa .— M. : KHOPYC, 2011 .— 224c : un. — ISBN 978-5-406-01196-6

04 TpodmmoBa, T. U. OcHoBbl ¢u3nkn. BonHoBass m kBaHTOBas ontuka : y4eb. noc. / T.W.
TpodmmoBa .— M. : KHOPYC, 2011 .— 224c : un. — ISBN 978-5-406-01195-9

05 Tpodmmoa, T. N. OcHoBbl u3nkn. MexaHuka : y4eb6. noc. / T.N. TpodumoBa .— M. :
KHOPYC, 2011 .— 224c : un. — ISBN 978-5-406-01192-8

06 Tpodmmoa, T. N. OcHoBbl nsmkun. dnektpogmHamuka : y4eo. noc. / 04T.. Tpocdmmosa .— M.
: KHOPYC, 2011 .— 272c : un. — ISBN 978-5-406-01194-2

0) pononHWTeneHasa nuTeparypa:

Ne n/n NcTouHMK

ByTtukos, E.. ®usunka. B 3-x kH : yyebHoe nocobue / E.W. bytukos, A.C. KoHapaTtbes, B.M.
07 Y3guH. - M. : ®usmatnut, 2010. - KH. 3. CtpoeHune n ceoncTsa Bellectsa. - 337 c. - ISBN 978-
5-9221-0109-7, 978-5-9221-0110-3; [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=75494 (20.08.2014)

BonbkeHwTelH, B. C. C6opHMK 3agay no obiemy Kypcy umsumku : ans ctyq. Tex. sBysos / B.C.
08 BonbkeHwTenH .— 3-e u3g., ucnp. un gon. — CI16 : KHwkHbI mup, 2008 .— 328c. — (B nep.)
.— ISBN 5-86457-2357-7

Upopos, WN.E. 3agauun no obwen dumsuke : yuebHoe nocodbuwe / N.E. Upogos. - 9-e n3g. (an.). -
09 M. : BMHOM. JlabopaTopus 3HaHui, 2012. - 436 c. - ISBN 978-5-9963-1016-6 ; [OneKTpOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=221737 (20.08.2014)

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPCHI:

Ne n/n McToYHMK

BoHaapb, B.A. Obwas dusuka. MNMpakTukym : yuebHoe nocodbue / B.A. borgapsb, N.C.

10 TawnbikoB, B.A. AkoBeHko ; noa pea. B.A. AkoBeHko. - MuHcK : Beiwanwas wkona, 2008. - 574
"| c. - ISBN 978-985-06-1235-9 ; [OnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235595 (20.08.2014)

11 ®usuka: yuebHuk. Pegoposa B.H., ayctos E.B. 2011. - 384 c.: un.
" | http://www.studentlibrary.ru/book/ISBN9785970419830.html (20.08.2014)

14. MaTepnanbHO-TEXHUYECKOE obecneyeHne QUCLMUNIINHBI:

Habop AEMOHCTPaLMOHHOro obopynoBaHus (HOyTOYK, SKpaH,
MynbTUMEANANPOEKTOP), BECbI ANEKTPOHHbIE Y4ebHble, NnabopaTopHbIE KOMMMEKTbI MO
MEXaHuKe C MeToOMYECKMMU peKkoMeHOaumamu, nabopaTtopHble KOMMMEKTbl Mo
MONEKYNsipHOM  PU3NKE C  MeToOMYECKMMU  peKkoMeHJauusamu,  TepMoMeTp
3NEKTPOHHLIN, MUKponabopaTtopum nNo ontuke, Npubop ana O3M, UCTOYHUK NUTaHKUS,
KOMMEKT PM3NYEeCKNX NIakaTos.

15 T[llepeyeHb MHOPMaLMOHHbIX TEXHONOINM, MUCnonb3yeMbIX npv
ocyuiecTBrneHUm obpasoBaTefibHOrro rnpowecca no AucuuniunHe (Moaysio):
TexHonorun cosgaHma n ob6paboTkM pasnuyHbIX BUAOB MHGOPMaumn (OPUCHbIV
nakeT MicrosoftOffice: MS Word,MS PowerPoint, MSExcel).

16. Popma opraHusaumm camoCToOATENbHON PaboThbI:
e 0O4rOTOBKa LOKNaZoB 1 pedepaTos;
e BbINOSIHEHME 3afjaHu Ku3 oHOa OLEHOYHbIX CPeacTB [ANd opraHuM3aumm
TEKyLlero  KOHTPOSiss  YyCNeBaemMoCTM U MPOMEXYTOYHOM  aTTecTaumm
obyyaromxca.

17. TlepeyvyeHb Yy4yebHO-MeTOAMYECKOro obecneyeHuss ANA  opraHusauum
camocTofATenbHON paboTbl 0O0y4yarowmxcs No gucumnnuHe (Moayno):



http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D235732%26ts%3D1453457262%26uid%3D1351790881392805183&sign=6aa927b6ff3808f7219e624a315d2d08&keyno=1
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3739&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3739&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3739&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3739&TERM=%D0%A2%D1%80%D0%BE%D1%84%D0%B8%D0%BC%D0%BE%D0%B2%D0%B0,%20%D0%A2%D0%B0%D0%B8%D1%81%D0%B8%D1%8F%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D75494%26ts%3D1453457262%26uid%3D1351790881392805183&sign=419f5d99f47e22d3840ae0fc57e880a6&keyno=1
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3739&TERM=%D0%92%D0%BE%D0%BB%D1%8C%D0%BA%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D221737%26ts%3D1453457262%26uid%3D1351790881392805183&sign=d9643f4360eeb7e0835e06eb008d34d5&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fbiblioclub.ru%252Findex.php%253Fpage%253Dbook%2526id%253D235595%26ts%3D1453457262%26uid%3D1351790881392805183&sign=e5b7cff3211047dc1bfabb0dc9e0fa89&keyno=1
http://www.studentlibrary.ru/book/ISBN9785970419830.html

NHTepakTuBHble MaTepuanbl (Npe3eHTaunmn) Ko Bcem Temam. KoMnnekTbl onsnyeckmnx
3alay NpakTUYEeCKOWN HanpaBfeHHOCTH.

18. Kputepum oueHKu BUAOB aTTecTalMm No nToram oCBOEHUA ANCLMUNIIUHDBI:

«OTnNUYHO»

CTyoeHT ymeeT CoefuHATb 3HaHWS U3 pasnnyHbiX pasgenoB Kypca, ymeer
npodeccuoHanbHO NPOKOMMEHTUPOBATbL U3NYECKMA akT, yMeeT ycTaHaBnuBaTb
CBSA3b TEOPETMYECKMX NPELCTaBMEHMA O 3aKOHAX 3NEKTPOAMHAMUKM C pesynbTaTamu
N3BECTHbIX 3KCnepumeHToB. [MONHO, MpaBUIIbHO W norMyeckn GesynpedHo manaraet
TEeopeTU4ecknn marepmarn, MoxeT obocHoBaTb CBOWM  cyxaeHus. Bnapeert
HeobxooMMbIM MaTemaTudeckum annapaTtom. CnocobeH 06bACHUTDL CyTb PU3NYECKOro
aBneHnsi. bes 3aTpygHEHUn MNpUMEHSIET TeOopeTUYecKne 3HaHus nNpu  aHanuae
KOHKpEeTHbIX 3agdady un BonpocoB. CBo6oaHO noabupaeT (cocTaBnsieT cam) npuMmepbl,
UNACTPUpPYOLWKNE TeopeTudeckne nonoxeHusi. ConpoBoxgaeT OTBET CBEAEHUAMU MO
NCTOPUN BOMPOCA; OPUEHTUPYETCS B CMEXHbIX Temax Kypca, 3HaeT OCHOBHYHO
nuTepaTtypy No CBOEMY BOMPOCY, B TOM YMUCME M3NaraeMylo B LUKOSbHbIX y4eOHMKax.
YMeeT nokasaTb CBSI3b W3YYEHHOro TeOopeTMYecKoro maTtepuana c cogepXaHuem
LLKOJSTbHOM Nporpammeil.

«XopoLlo»

CTyoeHT xopowo BrnageeT Teopuen Bonpoca; BUOMT B3aMMOCBS3b Pas3fnyHbIX
pasgenoB Kypca, MOXeT UX o6bsaACHUTb. MOXeT HanTu npumepsbl, UNNKCTPUpPYOLLMe
oTtBeT, YymeeT wucnonb3oBate YMK. Xopowo Bnageetr npodeccnoHanbHON
TEPMUHONMOIMEN, B Criy4ae HEBEPHOro ynoTpebneHns TepmmHa MOXeT caM UCNPaBUTb
ownbky. B OCHOBHOM nMOMHO, NPaBUNILHO W JIOTMYHO W3NaraeT TeopPEeTUYECKUN
mMaTtepuan, MoxeT obocHoBaTb CBOU CyxAeHus. [NpumMeHsieT TeopeTudeckue 3HaHuS
npu aHanuae akTM4eckoro martepmana, MOXeT NPUBOAUTb COOCTBEHHbIE MPUMEPHI,
UNACTPUPYIOLWKNE TeopeTuyeckme MOonoXeHus. YMeeT nokasaTb CBHA3b M3YYEHHOro
TEOPETUYECKOrO MaTepmana C coaepxaHMem COOTBETCTBYHLLEro pasgena LUKOSbHOM
nporpammbl. [lonyckaetcsa 1-2 HegoyeTa B WU3NOXEHUN U peyvyeBOM OhopmreHun
oTBeTa. [JEeMOHCTPUPYET XOPOLUNA YPOBEHb NOHMMaHMs BonpocoB no Teme. Obnagaet
npaBUNbHON U3NYECKON PEeYLIO.

«Y[OoBNEeTBOPUTENBHO»

CTygeHT npaBunbHO  BOCMPOM3BOAMT  OCHOBHbIE  MOJSIOXEHUA  Teopuw,
AEMOHCTPUPYET MOHUMAaHME 3TUX MOSIOXKEHWUN, UNMOCTPUPYET UX Npumepamun. Ymeet
MCNONb30BaTh 3HAHUSA MPU XapaKTepucTuke drakTuiyeckoro matepuana. B 1o xe Bpems
B OTBETE MOryT NMPUCYTCTBOBaTb CreaylumMe HeaoveThl: a) AonyckaeT HETOYHOCTU B
onpeneneHMn MOHATUN, TEPMWHOB, 3aKOHOB (HO MWCNpaBnseT WX Npu  MOMOLLN
HaBOASLMX BOMPOCOB 3K3ameHaTopa); 6) nsnaraet matepuan HegoCTaTOYHO MOSHO; B)
HEe MOXEeT [OCTaTO4HO rnyboko M [okasaTenbHO O0OCHOBaTb CBOM CYXOEHWUS; T)
nsnaraet matepvan HegOCTaTOYHO NnocrneaoBaTenbHO; A4) AONYyCKaeT OWMbKM B peyn.
OTBeYasi Ha KOHKPETHbIN BOMPOC, HE YYUTbIBAET pasfnyHble BapuaHTbl 0ByYeHus,
00yCrnoBneHHble  LensamMu, YCNOBUSMWU U UHOMBMAOYaNbHbIMKM  OCOBEHHOCTAMM
ayautopun. [posBnsieT accouMaTuMBHbIE 3HaAHMSA NUWb MPU  YCIOBUM HABOASLLMX
BOMPOCOB 3k3ameHaTtopa. C TpyaOM COOTHOCUT TEOpMIO BOMpoca C MpPaKTUY4EeCKUM
npMMepoM, noATBEPXKAAlLWMM MNPaBUbHOCTbL Teopuu. [aéT HeBepHble NpUMepHI,
nyTaeTca npu M3NoXeHun cyulectBa duamyeckoro dakta. Cnabo Bnageer
npodeccnoHanbHOM TEPMUHOMOIMMEN, OOMNycKkaeT MHOro0 OWWOOK M He yMeeT uX
NCNpaBuUThb.

«HeynoBsneTBopuTEnbHO»

He noHuMmaeT cyTb BOMpoca, MexXaHW4Yecku MOBTOPSIET TEeKCT NeKuuMnm unm
yyebHuKa, He yMeeT HaWTU HY)XHOe NOATBEPXAEHWE B 3aluuTy UM OMNpoBeEPXKEHME
onpefenéHHon nosvunm, He 3HaeT, He YMeeT COOTHEeCTU TeOopuo C MnpakTukon. He
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BnageeT TEPMMHOMOIMENW, NogMEHSeT OAHW MNOHATMS ApyruMu. He noHumaeTt cytu
HaBOASLLMX BONPOCOB.

19. MeToanyeckue ykasaHuss AnNA  OOy4alOWMUXCA MO  OCBOEHUIO
aucumnnuHbl (Moayns):

MpucTtynas K M3y4yeHuo y4ebHOM OMCUMNNWHBI, Npexae Bcero oby4varoumecs
AOMMKHBbI 03HAKOMUTBLCHA C y4ebHOW nporpaMmMon OUCUMNNANHBI. ONEKTPOHHbLIN BapuaHT
paboyen nporpaMmmbl pasMmeLléH Ha cante bd BIY.

Obyuvatowmecs 4OMKHbI UMeTb YeTKoe npeacTaBreHne o:

—~ MEepeYyHe 1 CoOepXXaHUM KOMMETEeHUUn, Ha opMupoBaHME KOTOPbIX

HanpasneHa AUCUUNINHA;

— OCHOBHbIX LiensiX 1 3agadax AUCLMNIINHbI;
— MMaHMpyeMmbIX pesyrnbTaTax, NpeacTaBeHHbIX B BUAE 3HAHWA, YMEHUN

N HaBbIKOB, KOTOpPble AOSMKHbI ObiTb CHOPMUPOBaHbI B NpoLEecce U3y4eHus

ANCUUNIINHBI;

— KONMYecTBe 4acoB, NPeayCMOTPEHHbIX y4eOHbIM NIaHOM Ha MU3y4vyeHue

ANCUMUNIINHBI, (POpMYy NPOMEXYTOYHOM aTTecTauuu,

— KONMMYEecTBE 4acoB, OTBEAEHHbIX HA ayaAUTOPHbIE 3aHATUA U Ha

CaMOCTOATENbHYI paboTy;
dopmMax ayauUTOPHbIX 3aHATUA N CaMOCTOSATENbHOM paboThl;

CTPYKTYpPE AUCLUNIINHBI, OCHOBHbIX pasgenax u Temax;
CUCTEME OLEHUBAHNS BalMX Y4EOHbBIX JOCTMKEHWI;
y4yebHO-MeTOANYECKOM n NHPOPMaLMOHHOM obecneyeHun

ANCUUNIINHBI.

OcHOBHbIMK hopMaMn ayauUTOPHbIX 3aHATUIA NO OUCUUNINHE SBMSIOTCS NeKumm
N NpakTU4YecKMe 3aHATUS, MocelleHMe KOTopbiX 006s13aTenbHO ANA BCeX CTYAEHTOB
(kpome cTygeHToB, 00y4aoLWNXCa N0 NHOMBMAYANbHOMY MNaHy).

B xode neKuMOHHbIX 3aHATMIA crnegyeT He TONMbKO ChywaTb M3fnaraembli
mMaTepuan u KpaTko ero KOHCMeKTMpoBaTb, HO OYEHb BaXXHO y4acTBOBaTb B aHanmse
npMMepoB, npegnaraemblx npenogasaTenemM, B PACCMOTPEHMM U peLueHun
NpobBneMHbIX BOMPOCOB, BbLIHOCUMbIX Ha ob6cyxaeHne. Heobxoammo KpuTudecku
OCMbICnMBaTb npegfaraemMbll  MaTepuarn, 3agaBaTb BOMNPOCbI Kak  YTOYHSIHOLLEro
Xapakrepa, noMoraroLme yaCHUTb OTAeNbHbIE n3naraemble NOMOXeHUs, Tak 1 BONPOCHI
NPOAYKTUBHOIO TWMa, HanpaBfieHHble Ha paclupeHue u yrnybneHue cBegeHun no
n3y4aemon Teme, Ha BblSiBfieHWE HeAOCTaTOYHO OCBELLEHHbIX BONPOCOB, Criabblix MecT
B aprymeHTauum n T.n.

B xope noarotoBkM K MNPaKTUYECKUMM 3aHATUAM  HeobxogumMo u3yunTb B
COOTBETCTBUM C BOMNPOCaMu AN NOBTOPEHWUS OCHOBHYIO NuTepaTypy, NPOCMOTPETb U
AOMOMHUTL KOHCNEKTbI NEKUMN, 03HAKOMUTLCS C OOMNOSTHUTENbHOW NuTepaTypon — aTo
MOMOXET YCBOUTb W 3aKpenuTb MonydeHHble 3HaHus. Kpome Toro, K Kaxgon Teme B
nnaHax MpakTUYeCKNX 3aHATUA [alTCA NpakTUYeckMe 3adaHust, KOTopble Takke
Heo6Xx04MMO BbINOMHUTL CAMOCTOATENIbHO BO BPEMS NOATOTOBKUN K 3aHATUIO.

Mpy nNOAroTOBKE K MPOMEXYTOYHOM aTtTectauum HeobxoamMmo MNOBTOPUTH
NPOMAOEHHbIA MaTepuan B COOTBETCTBUM C y4debHOW nporpamMon, MpUMEpPHbLIM
nepeyHemM BOMPOCOB, BbIHOCAWMXCSA Ha 3a4eT C OueHkon. PekomeHgyetca
MCNONb30BaTb KOHCMNEKTbI NEKLUUIA U UCTOUHUKK, NEPEeYNCTIEHHbIE B CNIUCKE NUTEepaTypbl
B paboyen nporpamMme OUCLMMIMHBLI, @ TaKkKe PecypCbl 3MEKTPOHHO-OUBNMOTEYHbIX
cuctem. Heobxogumo o6patutb ocoboe BHMMaHWE Ha TeMbl Y4YeOHbIX 3aHATUN,
NPONyLLEHHbIX MO pasHbiM npudnHam. [pn HEeoBXOAMMOCTM MOXHO 0bpaTuTbCa 3a
KOHCyInbTaunen n MeTogmMyeckon nomoLLbo K NpenogasaTento.
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Macnopt
c¢doHaa OLEeHOYHbIX CpeacTB
no y4ye6Houn gucumnnumHe
OCHOBbI ®PU3UKU

1. B pe3ynbTate nsydyeHusa amcumnimHbl OCHOBbI (husnkn obyyvarowmmcs

AOJIXKEeH:

1.1 3HaTb:

NCTOPUIO Pa3BUTUSA N COBPEMEHHOE COCTOSHME HayKM O CTPOEHMM U CBOMCTBAX
BELLEeCTB;

KrNoYeBble 9SKCMEPUMEHTbl, MpuBedlIne K WU3MEHEeHUo npeactaBneHnin ob
okpyxatowem mupe (onbiTol LTepHa, Pesepdopaa, v ap.);

ypaBHEHUS, ONUCbIBAKOLLME  COCTOSIHWE  MaKpPOCKOMWYECKUX  CUCTEM  C
pas3nn4HbIMM CBOMCTBaMM.

1.2 YMmeTb:

aHanuampoBaTb MHOPMaUMo No U3NKe 13 pasnNYHbIX UCTOYHUKOB C PasHbIX
TOYEK 3pEeHUsi, CTPYKTYpMpOBaTb, OLEeHMBaTb, NPeACcTaBNATb B AOCTYMHOM Ans
Apyrnx Bnae;

CaMOCTOATENbHO MOMOSHATL 3HaHMA nyTeMm paboTbl C y4ebHOW, HayyHo-
NonynsapHON N Hay4YHOW NUTepaTypon.

1.3 BnapeTtb:

mMeToaamu TeopeTU4ecKoro nccnegoBaHus du3nyeckmx ABNEHNN,
NpoOUCXO4ALNX B NpUpoae;

HaBblKaMW UCMOMb30BaHWUS HAY4YHOTO SA3blKa, HAy4YHOW TEPMUHOMOMNN;

HaBblkamMu peLueHnst PU3n4eckmx 3agau.

2. NMporpamma oLeHMBaHUA KOHTPOJIMPYEMOWN KOMMNETEeHLUN

Tekywas KoHTponupyembie moaynu, Koa .
aTTecta- | pasgenbl, (TeMbl) AUCUUMNIIUHBI, KOHTpOnUpyemou HaumeHosaHue
s UX HAMMEHOBAHME KoMneTeHLuu OLleHOYHOro cpeacTBa
(unu eé yacTtwn)
1 OCHOBbI KUHEMAaTUKU U AnHamMmukn | MNK-4 MHAnBKMAYyansHoe 3agaHue
5 3aKOHbI COXpaHEHWsT B MEXaHUKe MK-4 vHAnBUAYyanbHoe 3agaHue,
pedepaT, TeCThl,
3 OcHoBbl MKT, razoBble 3aKOHbl MK-4 VHAnBKUAYyanbHoe 3ajaHue,
pedepaT, TecThl,
4 TepmoguHamunka MK-4 VHAnBUAYyanbHoe 3ajaHue
TeCThl,
5 OneKkTpoaAnHaMunKka, OCHOBHbIE MK-4 TeCTbl, UHOMBMAOYalNbHbIE
3aKOHbI 9NEKTPOCTATUKMN. 3apaHnd
6 3aKOHbl MOCTOSIHHOIO TOKAa MK-4 WHAUBMAYanbHbIE 3aaHus,
TEeCTbl
MarHuTHOe none. Ynpyrue u MK-4 UHAuBMAYanbHble 3aaHns,
7 3NeKTpoMarHuTHble konebaHus n pedepat
BOJTHbI
8 OcHoBbI reOMEeTPUYECKON U nK-4 nHauBMAyansHoe 3ajaHue,
BOJIHOBOW ONTUKMN. pedepat
9 OnemeHTbl KBaHTOBOMW OU3NKN nK-4 nHauBMAyansHoe 3ajaHue,
pedepat
MpomexyTo4yHasa aTTecTauusa — 3adveT C Bonpochbl k 3a4éTy C
OoLeHKOM OLEHKOM
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MpunoxeHue 1

MWHOBPHAYKU POCCIUUA
BEOPUCOIMEBCKUA ®UNUAN ®EAEPAJIbHOIO FOCYOAPCTBEHHOIO BIOMXXETHOIO
OBPA3OBATEJIbHOIO YYPEXOEHUA BbICLLETO OBPA30OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(B® ®IrbOY BO «BI'Y»)

Kadenpa npuknagHoW MmaTeMaTUKu,
MHOPpMaTUKU, DUINKU U
MEeTOOMKU UX NpenoagasaHug

Bonpochl Kk 3a4eTy ¢ oueHkou no aucuunnumHe «OCHOBLI PUIUKU»

1. OTHOCUTENbHOCTb ABWMXEHUusi. Cuctembl oTtcdeTa. Paamyc-BekTop, BEKTOpbI
nepemMeLLeHns, CKOPOCTU, YCKOPeHusi. TaHreHuynanbHoe U HopMarbHoe
yCKOpeHue.

2. Yrnosble nepemMeLlleHne, CKopocTb U yckopeHue. CBs3b NIMHENHbIX U YrioBbIX
BENNYUH.

3. 3akoHbl HbtoToHa. WHepumanbHble cucteMbl oTcdeTa. Cunbl B npupoae,
dyHOaMeHTarnbHble B3anMogenCTBUS.

4. 3akoH coxpaHeHus nmnynbca. MexaHunyeckas pabora.

5. JHeprnsa MmexaHun4veckoro OswxkeHusi. Buobl paBHoBecusi. KoHcepBaTUBHbIE W
HEKOHCEepBaTMBHbIE CUMbl. 3aKOH COXPaHEHNS N NPEBPALLEHNS SHEPTUN.

6. OCHOBHble MpeAcCTaBfieHUs  MOJSEKYNSAPHO-KMHETUYECKON  Teopuu  rasos.
[asneHuve rasoB. TemnepaTypa u ee uaMmepeHue. AbconoTHaa TemnepaTypa.
MpeanbHbin ra3. YpasHeHne MeHgeneeBa-KnanenpoHa. [@3oBble 3aKOHbI.
OcHoBHOE ypaBHEHME MOMEKYISPHO-KUHETUYECKOM TEOPUN ra3oB.

7. BHyTpeHHss 3Heprus, " ee N3MeHeHne npwm B3anMOOeNCcTBUM
TepmoamHammyeckmx cuctem. PaboTta n Tennota kak ¢gopmbl ob6MeHa 3Heprmuemn
MexXay cuctemamu.

8. [lepsoe Hayano  TepMOAUHAMMUKN. MpumeHeHne nepBoro  Havana
TepMogMHaAMUKM K u3onpoueccaMm.  TennoemkocTb. BTopoe  Havano
TepmogmHamukn. Obpatnmble 1 HeobpaTUMbIE NPoLEcChl. TennoBble MalUWHbI.
MpoeanbHbin Lunkn KapHo.

9. Jnektpudyeckne 3apsagbl. 3akoH KynoHa. 3nekTtpuyeckoe nofne B BaKyyMme.
PaboTta cun 3M1EeKTPOCTaTUYECKOro nonsi. MoTeHuwnan. Onuncanwue
31IEKTPOCTaTUYECKOro Mnossi C NOMOLbLIO NOoTeHUMana n BeKTopa HanpsXKeHHOCTH
nons. OKBUNOTEHUMANbHbIE NOBEPXHOCTU U CUIOBbLIE JIMHUN.

10. DnekTpocTaTM4yeckoe none npu Hanuuynum NPOBOAHUKOB. JNEKTpoCcTaTMyeckoe
none npu Hanu4unum OUanNeKTPUKoB DNEKTPOEMKOCTb.

11. OnekTpuyeckmn Tok. 3akoH Oma ana  ogHOPOAHOro  yyacTka — uenu.
ConpoTuBneHve npoBoaHuKka. CTOPOHHME CuMbl. JNeKTpoaBwXKyLlast cuna.
NcTouHunkm Toka. 3akoH Oma ansa nonHow uenu. 3akoH [xoynsa-JleHua.
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12.

13.

14.

15.

16.

17.

Cuna JlopeHua. UHaykums marHutHoro nons. B3aummopgencteume TokoB. Cuna
Amnepa. OnbiTbl ®apaged. MarHuTHbI NOTOK. 3aKOH 3NEeKTPOMarHUTHOM
nHaykumn ®apagea n npasuno JleHua. CamonHayKUMS.

CKOpOCTb M yCKOPEHWE Npwu rapMOHUYECKOM KonebaHuu. YpaBHeEHUE OBWXKEHUS
NPOCTENLLIMX MeXaHU4ecknx cuctem 6e3 TpeHus. MaatHukn. [MapameTpbl
3NEKTPUYECKMX KoNnebaHun.

CobcTBeHHas vacTtoTa konebaHumn. KnHetudeckasi, noteHumanbHas W MNonHas
9Heprus konebnwulerocs Tena. 3aTyxatowue konebaHunda. BonHbl. Buabl BomH.
CkopocTb BonHbl. [lnockune u cdepudeckne BOMHbL. YpaBHEHUE MNITOCKOM
rapMoHM4Yeckomn GeryLuen BOSHbI.

OCHOBbI reomeTpnyeckon onTukK, NpuHuMn ®epma, NpenomMneHne n oTpaxeHme
CBeTa, MNOSIHOEe BHYTPEHHEE OTpaXKeHue.

MHTepdepeHuna ceeTa. BpemeHHass M NpOCTPaHCTBEHHAs KOrE€pPEeHTHOCTb.
MeToabl MOMy4YeHUs  KOTEePeHTHbIX  MUCTOYHMKOB cBeTa: onbiT  HOHra.
MHTepdepeHUuna B TOHKMX nneHkax. Oudpakuma ceeTa. dudpakumoHHas
pelueTKka Kak crnekTpanbHbIn npnbop.

doToanekTpnyeckun  IPdEKT; ero  dKCrnepumeHTaribHOe  uccnegoBaHue.
YpaBHeHne JnHwTenHa. PotoHbl. Mogens atoma Bogopoaa bopa-Pesepdopaa.
OnbiTbl Pe3epdopaa. CoctaB sapa. HyknoHbl. 3apsa n maccoBoe Yuchno sgpa.
OHeprusa ceasun aapa. Msotonsl.

Kputepun oueHku:

- OUEHKa «OTNIMYHO» BbICTABNSETCH CTYAEHTY, €CNU CTYAEHT OTIMYHO
OpUEHTUpYyeTCH B TEOPETUYECKOM MmaTepuane; yMeeT U3NOXUTb U KOPPEKTHO
OLEHUTb pasnuyHble noaxodbl K u3raraeMomy maTtepuany, crnocobeH
chopMynmMpoBaTb W [oKas3aTb COOCTBEHHYID TOYKY 3peHusi; obHapyxuBaeT
cBoboaHOe BnageHue NoHSATUHBIM annapaToMm;

- OLIeHKa «XOPOLUO» BbICTABMNSAETCHA CTyAEHTY, €CNu CTYAEHT XOpOLIO
OpUEHTUPYeTCA B TEOpeTUYeckoM mMaTepuane; UMeeT npeacTaeneHve o6
OCHOBHbIX NoAxodax K u3naraemomy MaTepuany; 3HaeT onpeaeneHus
OCHOBHbIX TEOPETUYECKMX NMOHATUIN N3naraemon TeMbI;

- OUEeHKa «yAOBNeTBOPUTENbHO» BbICTABMNAETCA CTYOEHTY, ecnu
CTYOEHT MOXET OpUEHTUPOBATbLCA B TEOPETUYECKOM MaTepuane; B LIENOoM
nMeeT npeacTaBneHne 06 OCHOBHbIX MOHATUSIX M3NiaraeMol TeMbl;

- OUEHKa «HeyaoOBMeTBOPMUTENbHO» BbLICTABMNAETCA CTYAEHTY, €Chnu
CTYOEHT HEe OpUEHTUPYETCS B TEOPETUYECKOM MaTepuarne; He chopMUpPOBaHO
npeacTaBneHne 06 OCHOBHbIX MOHATUSIX U3NTaraeMoin TEMbI.

CocTtasutenb C.E. 3i03uH
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MpunoxeHue 2

MWHOBPHAYKN POCCHNA
®ENEPAINBHOE MOCYJAPCTBEHHOE BHOPKETHOE OBPA30BATESIbHOE YYPEXOEHUE
BbICLLIEFO OEPA30OBAHUA
«BOPOHEXXCKWN TOCYAAPCTBEHHbIA YHUBEPCUTET»
BOPUCOITIEECKUA PUIMUAN
(B® ®IrbOY BO «BI'Y»)

Kadenpa npuknagHoW MmaTeMaTUKu,
MHOPpMaTUKU, DUINKU U
MEeTOOMKN UX NpenogasaHng

TunoBble TecTbl No ancuunsinHe «OcHoBbI OU3UKNY»

Bapmanr 1.
A1. Ha pucyHke npegcrasneH rpadomk 3aBUCMMOCTH
KoopauHaTbl Tena, aswxylierocs Boonb ocn OX, oT A X
BpeMeHn. CpaBHUTE CKOPOCTU V1, Vo U V3 TeNa B MOMEHTbI
BpemeHu tq, to, t3. —
1) Vi > Vo = V3
2) Vi >V > V3
3) Vi < Vo < V3 : :
4) V1 V2 V3 0 tl t2 t3 t

A2. Ha puc.A nokasaHbl HanpaefeHMsl CKOPOCTU U YCKOPEHUSA Tena B AaHHbIA MOMEHT
BpemeHun. Kakas n3 ctpenok (1-4) Ha puc.b -

P
COOTBETCTBYET HanpasreHuto ‘7 1 4
pes3ynbTUpPYOLLEN BCEX CUM, AENCTBYHOLLMX c? 2 3

Ha Teno. Puc.A Puc.b
1) 1 2) 2 3) 3 4) 4

A3. Ha pblyar genctBytoT gBe cusbl, nrieyun kotopbix pasHbl 0,1 m 1 0,3 m. Cuna,
AENCTBYyOLLIAA Ha KOPOTKoe nrieyo, paBHa 3 H. Yemy gormkHa 6bITb paBHa cuna,
AENCTBYOLWAdA Ha ANMHHOE Nfieyo, YTobbl pbivar 6bin B paBHOBECUU?

1) 1H 2) 6H 3) 9H 4) 12H

A4. Mpepnaraetcsa aBa 06 bACHEHUS TOrO SKCNEPUMEHTANbHOrO hakTa, YTo yCKOpeHMe
cB0OOOAHOro NageHnsa He 3aBUCUT OT MaccChbl Ten.

A. B cooTBeTCTBUM C TPETbMM 3aKOHOM HbIOTOHa ABa Tena NpuUTArMBaroTCa ApYr K
Apyry C OAMHAKOBOW CUMOW, MO3TOMY OHWM M NagarT Ha 3eMni C OOUHAKOBbLIM
yCKOpEHMEM.

6. B cooTBETCTBMM C 3aKOHOM BCEMUPHOIO THArOTEHUSI CuNa TAXKECTU
nponopLuuoHanbHa Macce, a B COOTBETCTBUM CO BTOpPbIM 3akOHOM HblOTOHa
yckopeHne obpaTHO nponopuuoHanbHO Macce. [loatomy nwobble Tena npwu
cBOOOAHOM NageHUN OBWMXKYTCS C OANHAKOBBIM YCKOPEHUEM.
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Kakoe 13 HUX aBnaeTcs BepHbIM?
1) Tonbko A 2) Tonbko b 3) nA,nb 4) HnW A, Hn b

AS5. Tenexka maccom m, ABMXKYLLIAACA CO CKOPOCTbLIO V, CTanKMBaeTCs C HENOABMXHON
TeNeXKon TOM Xe Macchl U cuennseTca ¢ Her. IMnynbe Tenexek nocne
B3aMMOLENCTBUA paBeH

1) 0 2) mv/2 3) mv 4) 2mv

A6. Tennoxopg nepexoant 13 yctbsa Bonrn B coneHoe Kacnuinckoe mope. Npu aTom
apxumMefoBa cuna, 4encTByoLas Ha Tennoxom,

1) ymeHbllaeTcs 2) He n3meHsieTcs 3) ysenunumMBaeTcs

4) ymeHblUaeTCcs Unn ysennymBaeTcs B 3aBUCMMOCTM OT pasmepa Tennoxoaa

A7. Ha puvc.A npeacraeneH rpaduk 3aBUCMMOCTY KOOPAMHATLI Tena oT BpeMeHU npw
rapMOHNYECKMX . .
koneGaHusx. Kakom u3 |x Puc.A p Puc.b
rpadomkoB Ha puc.b

BblpaXXaeT  3aBUCUMOCTb
nMnynbca kKoneoénLerocs [\ [\ [\ - [\ 2
Tena ot BpeMeHu? t =

> \'\ :"'/ .-'!f Y /"// t,
RVAVEVAREYRVRY
4

Lerps
BN

A8. Kakon 13 nepeumncneHHbix HMxe onbiToB (A, b nnu B) noateepxgaeT BbIBOA
MOREKYISPHO-KMHETUYECKOM TEOPUN O TOM, YTO CKOPOCTb MOSIEKYIT pacTeT npu
yBENUYEHNN TeMNepaTypbI?

A. lHTEHCMBHOCTb BPOYHOBCKOIO ABWMXXEHUS pacTeT C NOBbILWEHNEM TeMnepaTypbl.

6. [aBneHue rasa B cocyae pacTeT C NoBbILLEHWEM TeMMepaTypbl.

B. CkopocTtb anddyaum kpacutens B Boge NoBbILLAETCA C POCTOM TeMNepaTypbl.

1) Tonbko A 2) Tonbko b 3) Tonbko B 4) A,buB
A

A9. Kakon rpadouk (CMm. puc.) — BEpHO nsobpaxkaeT E. 1

3aBUCMMOCTb CpedHEN KNHETUYECKOW SHEPIUN vacTuL

naeanbHOro rasa ot abcontTHOM TemnepaTypbl? 3

1) 1

2) 2 4

3) 3

4) 4 0 'f

A10. BHYTpeHHAS aHeprus rupy yBenmyneaeTcs, ecriv

1) rMpto NOOHATb Ha 2 M

2) rmpto HarpeTb Ha 2°C

3) yBENnuYUTb CKOPOCTb rMpu Ha 2 M/c

4) nogBecuTb MMPHO Ha NPYXWHE, KOTopasa pacTAHETCH Ha 2 CM

A11. Tennosou asuratenb 3a LMK NofyyYyaeT OT HarpeBaTensa KofiM4yecTBo TENOThI,
paBHoe 3 KK 1 oToaeT XONoAunbHUKY KONIMYECTBO TennoThl, paBHoe 2,4 k[x. KM
ABuratens paBeH

1) 20% 2) 25% 3) 80% 4) 120%
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A12. Kakon 13 rpacumkoB, n3obpakeHHbIX Ha pUCYHKe P,
COOTBETCTBYET NMpoLeccy, NPOBEAEHHOMY NpU E
NOCTOSIHHOM TeMnepaType rasa?
1) A 2
2) b
3) B 1 B
4) T I
- > V 3
A13. Mpu “cnapeHnn XnMaKkocTb OCTbIBAET. 0 1 2 M

MoneKkynsapHo-KMHeTU4eckasi Teopus 06 bSICHAET 3TO TEM, YTO Yallle BCEro XUAKOCTb
NOKMAAKT MOSEKYIbI, KNHETMYECKAA SHEPTNA KOTOPbIX

1) paBHa cpefHen KUHETUYECKOWN SHEPTUN MOMEKYIT XXNOKOCTU

2) npeBbIlWAEeT CPEOHIO KMHETUYECKYHO SHEPIUIO MOMEKYIT XXUAKOCTU

3) MeHbLle cpeHen KUHETUYECKON SHEPTUM MOSIEKYI XXUOKOCTU

4) paBHa CyMMapHOW KMHETUYECKON SHEPTUN MOMEKYIT XXNOKOCTU

A14. TemnepaTtypa Kpuctanmiamyeckoro tena npu nnasfeHNn He N3MeHAEeTCA.

BHyTpeHHAs aHeprus Bewectsa npu NnaBneHnm

1) yBenuumBaetcs 2) He n3meHsieTcs 3) yMeHbluaeTcs

4) MOXeT yBennumBaTbCA UM YMEHbLLIATLCS B 3aBUCUMOCTM OT KPUCTaNIMYECKON
CTPYKTYpbl Tena

A15. Tpn TpeHnn NnacTMaccoBOM JIMHENKN O LLEPCTb FIMHENKa 3apsKaeTcs
oTpuuaTesibHO. OTO OOBACHAETCA TEM, YTO

1) 3NeKTPOHbI NEPEXOAAT C NIMHENKN HA LLEPCTb

2) nNpOTOHbI NEPEXOaAT C NIMHENKN Ha WepCTb

3) 9NeKTPOHbI NEPEXOAAT C LUEPCTU HA NIMHENKY

4) npOTOHbI NEPEXOAST C LWEPCTU Ha NINHENKY

A16. Kakoe HanpasrieHne nmeeT BEKTOP HaNpsXKeHHOCTU °tq
3NEKTPUYECKOro nons, CoO3gaHHOro AByMS O4MHaKOBLIMMN °0O
pa3HOMMEHHbIMK 3apsigamu B Touke O (cm.puc)? °—q

1) « 2) > 3) T 4) 1

A17. B kKakux 13 nepeyvmcneHHblX HXKe TEXHUYECKUX YCTPOMCTBAX MCMNOSb30BaHbI
AOCTWXKeHUsA B obnacTtun pmsmkm nonynpoBogHUKOB?
A. conHeyHaqa b6aTtapes
B. komnbloTEp
B. pagnonpunemMHukm
TONbKO B A
TONbLKO B b
TONbKo B B
mBA nsb,ueB

e
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A18. B ogHOpOgHOM MarHUTHOM Nnorie Haxo4MUTCsa pamka, no
KOTOPOW HauYnHaeT Teudb TOK (cM. puc.). Cuna, gencreytoLlas
Ha BEPXHIO CTOPOHY paMKK, HanpasneHa

1) BHU3

2) BBepx

)
3) w3 nnockocT nucta Ha Hac ® =
4) B nnockocTb nucTa oT Hac @

A19. B meTannunyeckoe KonbLo B Te4eHne NepBbIX ABYX Yy Vv ¥ f Y v
CEKyH[, BOBWraroT MarHUT, B TEYEHUE crnenyowmx aByx

CEKYHA MarHUT OCTaBMsT HENOABWKHbIM BHYTPW KOSbLa, B TeYEHME NocneayrLmnx
ABYX CEKYHA €ro BbIHAMAOT U3 KombLa. B Kakne npomMexyTku BpeMEHU B KaTyLLKE TeyeT
TOK?
1) 0-6¢ 2) 0-2cund-6¢c 3) 2-4c 4) Tonbko 0-2 c

@y

A20. PagnoctaHums paboTaeT Ha yactoTe 0,75-108 4. KakoBa gnuHa BOJHbI,
n3ny4yaemon aHTeHHon paguoctaHuumn? (CKopoCcTb pacnpocTpaHeHu s
anekTpomMmarHnTHblx BosiH 300 000 kwm/c.)

1) 2,25 M 2) 4m 3) 2,25107° m 4) 4103 m

Kputepun oueHku:

- OLeHKa «OTNMUYHO» BbLICTABNSAETCA CTyAEHTY, €ecnv npaBWSlbHO
BbInonHeHo 6onee 90% 3agaHun;

- OUEeHKa «XOpoLWoO» BbICTaBNseTCad CTyOeHTy, €eCcnu npaBuUSibHO
BbInonHeHo 6onee 70% 3agaHun;

- OoueHKa «yAOBNeTBOPUTENIbLHO» BbLICTABNSETCS  CTYAEHTY, €cnu
npaBuIibHO BbiNoNHeHo 6onee 50% 3agaHui;

- OLEeHKa «HeyaoOBJIeTBOPUTENIbHO» BLICTABMAETCSA CTYAEHTY, €ecnu
npaBuIibHO BbINONHEHO MeHee 50% 3agaHui.

- OUEeHKa «3a4YTeHO» BbICTABNSAETCA CTYAEHTYy, e€ecnn MpaBuIbHO
BbINnosiHeHo 6onee 50% 3agaHui;

- OUEeHKa «He 3a4YTeHO» BbLICTABMSAETCS CTYAEHTY, €Cnu NpaBUIbHO
BbInosiHeHO meHee 50% 3agaHuin.

CocTtasutenb C.E. 3i03uH
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MpunoxeHue 3

MWHOBPHAYKN POCCHA
®ENEPAINBHOE MOCYJAPCTBEHHOE BHOKETHOE OBPA30BATE/TbHOE YYPEXOEHUE
BbICLLIEFO OEPA30OBAHUA
«BOPOHEXXCKWUW rOCYOAPCTBEHHbIV YHUBEPCUTET»
BOPUCOITIEECKUA PUIMUAN
(B® ®IrBOY BO «BI'Y»)

Kadenpa npuknagHou MmaTeMaTuKu,
MHOpMaTUKU, DUINKU U
MEeTOoaMKU UX NpenoaasaHug

TunoBble 3agaHuA ANA opraHu3auunm MHAMBUAYarbHOW paboThbl
(vHaMBMAayanbHble 3aaaHus) no gucuunnmHe «OcHoBbI hUsnkuy

MHovenayanbHoe 3agaHve BblaaeTtcs no 6riokam, HoOMep BapuaHTa 3agaHus
coBnagaeT C HOMEPOM 3aJayn U NopsiaKoBbIM HOMEPOM CTyAeHTa B cnucke y4ebHom
rpynnbl.

Bbnok 1
KuHemaTtuka. [1BUXXeHne ¢ NOCTOAHHON CKOPOCTbLHO.

1. Katep MoXeT nnbiTb B HENOABWXHOW BoAde co ckopocTbio 10 m/c. CkopocTb
TeyeHna pekn 1 m/c. Onpegenure CpeaHIO MyTEBYKD CKOPOCTb kaTepa Ha MNyTn u3
nyHKTa A B NyHKT B n obpaTtHo. [9,9]

2. [1Ba aBTOMOOUNSA BbleXanuM OOHOBPEMEHHO M3 OAHOro nyHkrta. OauH
aBTOMOOUIb OBMXKETCHA Ha ceBep, OPYron — Ha ro-BocTok. C Kakon CKOPOCTU MalUUHbI
yaanswTca gpyr oT Apyra, eCrnm nx CKoOpocT COOTBETCTBEHHO paBHbl 10 n 20 m/c? [28]

3. MNewexon yoanseTtcsa ot ctonba, Ha KOHUEe KOTOPOro ykpensneH hoHapb, CO
CKOpOCTbIO 6 KM/Y. PocT newexoaa 1,8 M, BbicoTa ctonba 4,8 m. Onpegenvre ckopocTb
yBenu4eHnsa onvHbl TeHn newexoga. [2,5]

4. B 6e3BeTpeHHy0 norogy Kannu AoXas OCTaBNAlT HA OKHE paBHOMEPHO
ABUXYLLIerocs co ckopocTbio 10 M/c aBToGyca credbl, HanpasneHHble nog yrnom 60° k
BepTukanu. Onpegennte CKOPOCTb Kanenb OTHOCUTENbHO 3emnn.[5,8]

5. Katep npoxoguTt pacctosiHie Mexay OBYMS MNPUCTaHsSMU Ha peke no
TeyeHmto 3a 600 c, a npotmB TeveHuss — 3a 900 c. Kakoe Bpems notpebyetca kaTepy
OS5 NPeoA0NeHNs 3TOro paccTosiHuSA B o3epe? [720]

6. B 3agHiol0 CcTeHKy OalHM TaHka, Maywero CO CKOPOCTb 72 KM/,
yaapsieTcs nyns, neTswas ropusoHTanbHO CO ckopocTblo 750 m/c Bcnen TaHky, u
ynpyro oTckakmpaeT oT Hee. C Kakon CKOPOCTblO OTHOCUTENbHO MOMNETUT OTCKOYMBLUIASA
Myns, eCnu CTeHKa HaknoHeHa K BepTukanu nog yrnom 30°? [720]

7. Katep nepennbiBaeT peky wmpuHon 40 M. CKOpOCTb Te4eHus pekn 3 m/c.
CKopocTb kaTepa OTHOCUTENbHO BOAbl 5 M/C. 3a Kakoe BpeMs kaTep nepensbiBeT peky
no HavkpaTyanwemy nytn? [10]

8. ABTOMOOMNbL ABurancsa M3 OAHOIO MyHKTa B OPYron C MOCTOSIHHOW
ckopocTbto 50 km/4, a obpaTHO co ckopocTbio 70 kM/4. Onpenennte CpeaHIo CKOPOCTb
Ha BCeM NyTU OBWKEHUA.[58 km/Y]

9. lMNponetaa Hag nyHKTOM A, nNWMNoT BepToneTa JorHan BO34YLHbIA Lap,
KOTOPbIN CHOCUIMO BETPOM MO Kypcy camorieta. Yepes 1 4 nunoTt nosepHyn obpaTtHo u
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BCTpeTun Bo3aywHbin wap 20 kM oT nyHkTa A. Yemy paBHa CKOpOCTb BeTpa, ecnu
MOLLIHOCTb ABUraTens BeptofieTa octaBanacb NOCTOAHHON? [17 Km/J]

10. Katep, nmeroLwmm CKOpoCTb V, COBEPLUMN ABE NOEe3OKN ASIUTENbHOCTLIO 1
n t, Ha pacctosiHne S n obpaTtHo. NepBasa noesgka coBeplleHa MO peke, UMEeKoLLEN
CKOPOCTb TeYeHud u, a BTopasi No o3epy. Bo ckonbko pas Bpems ABMXKEHUS NO 03epy

BorbLe BpeMeH ABMkeHus kaTtepa no peke? [l —u’ /Vz]

11. Katep coBepwmn gBe noes3gkn Ha paccrtosHne S m obpaTHo. [lepsas
noesaka coBepLUeHa Nno peke, a BTopas No o3epy. Bpems ogHon n3 noesgok okasanoch
Ha TpeTb Gonblue BpeMeHu apyron noe3aku. Onpegennte OTHOLEHWE CKOPOCTU KaTepa
K CKOPOCTU peku. [2]

12. MNaccaxupcknin katep npoxoauT pacctoaHne 150 KM no Te4YeHuto pekn 3a
2 yaca, a NnpoTuB TedeHns 3a 3 yaca. OnpegennTb CKOPOCTb KaTepa B CTosiYeN Boge (B
KMm/4). 62,5

13. Ockanatopbl METPO ABMXYTCS CO CKOpoCTbio 1 Mm/c. C Kakon CKOPOCTbHO
OTHOCUTENbHO MOAHMMAIOLWENCA NecTHMUbl Hago Mo  HewW chnyckaTtbesl, 4YTOObI
OoCTaBaTbCA HENOABWXHbIM OTHOCUTENBbHO MACCaXMPOB, CTOALLMX Ha CnycKaroLeMcs
ackanatope? 3 m/c

14. Teno npowno nyTb Sy 3a t.. [lepBylo NONOBUHY BPEMEHN OHO ABUranochb
CO CKOpOCTbIo V4= 10 M/c, BTOPYIO NOSTIOBMHY BPEMEHU CO CKOPOCTLIO Vo = 30 M/c. HanTu
CpeLHIo CKOpPOCTb Ha BceM nyTu. 20

15. MNaccaxupcknin katep npoxoauT pacctodaHne 150 KM No TeYeHno pekn 3a
2 yaca, a NpoTMB Te4yeHus 3a 3 Yyaca. Hantu ckopocTb KaTepa B cTosiien Boae (B kKM/4)?
62,5

PaBHoyCKopeHHoe ABUXeHune.

1. MNoesn, Tporasicb ¢ MecTa, ABUraeTcs PaBHOYCKOPEHHO U, NPOMASA TPETbIO
YacTb CBOEro nyTuv OO Creayrouwen ocTaHoBKM, aoctur ckopoctn 80 km/4. 3atem OH
ABUrancsa paBHOMEPHO, a Ha nocnegHen TpeTu nyTu — paBHOo3amedneHHo. KakoBa
CpenHsasa CKOPOCTb nNoe3aa Mexay octaHoBKamMu? [48 kKv/d]

2. 3a kakoe BpeMda MMMO Habntogatensa NnporayT nepeble TPy BaroHa noesaa,
ABWXYLLIEroca OT Havana OCTaHOBKW paBHOYCKOPEHHO, €Cv NEPBLIN BaroH npoLuen 3a
4 c? PacctosiHne mexay BaroHamu npeHebpeys. [6,9]

3. Teno pgBuranocb paBHOYCKOPEHHO W 4Yepe3 6 C OCTAHOBWUMOCH.
OnpegenuTte NyTb, NPONOEHHBLIN TENOM 3a 3TO BpeMs, ecnu 3a 2 C O OCTaHOBKU ero
CKOpOCTb Bbina paeHa 3 Mm/c. [27]

4. NMynsa nonagaeT B nperpagy v NnpoHuKaeT B Hee Ha rnybuHy 8 cMm. Ha kakon
rny6uHe CKOpOCTb NYyNK yMeHbLUMTCS B 4 pasa? [7,5-107]

5. HavanbHas ckopoctb aBTomobunsa 10 m/c, koHeyHasa 30 m/c. Onpegenntb
CPeaHIo NyTEBYIO CKOPOCTb, ECIIM M3BECTHO, YTO NEPBYHO NOMOBMHY NyTU aBTOMOOWIb
ABUrancs paBHOMepHO, a BTOPYHO NOJSIOBUHY — PaBHOYCKOPEHHO. [13]

6. ABTOMOOWNb, OBWXYLWIMWCSA CO CKOpoCcTblo 72 km/d4. OcywecTtenser
aBapuiiHoe TOpMOXeHUe C yckopeHueM 5 m/c. Onpegenute ckopocTb aBTOMOGUIS Ha
NOSIOBUHE TOPMO3HOMO NyTu. [14]

7. ABTOMOGMNb ABWXETCS C MOCTOSIHHbIM yckopeHueM 1 wm/c?. Mumo
HabnogaTena aBToMmobunb npoesxaeTt co ckopocTbio 10,5 m/c. Ha kakom paccTosiHum
OT Habnogatena oH Haxoaunca 2 ¢ Hasaa? [19]

_ _ 2
8. onIMOﬂMHeVIHoe OBWXXEeHNe TOYKKN 3aaHO ypaBHEHNEM x(t) =—2+3t O’5t

(m). Onpegenute NyTb, NPOWUAEHHbLIN TENOM 3a 8 ¢ ABwxeHus. [17]
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9. 3a naTyo cekyHOy paBHO3aMeaNIeHHOro ABWXEHUA Teno npoxoauT nyTb 1
M U ocTaHaBnuBaeTcd. Onpegenute paccTtosiHue, NponAeHHoe TerioM 3a TpeTbio
CEeKyHy CBOEro ABuxeHus. [5]

10. KoopguHata Tena, BblpaXeHHasi B MeTpax, 3aBUCUT OT BPEMEHM,

BbIPAaXXEHHOTO B CeKyHZax, Mo 3akoHy: X=2C082f  QOnpepenuTe MakcuMarbHoe
yckopeHue Tena. [8]
11. KoopguHata Tena, BblpaXeHHast B MeTpax, 3aBUCUT OT BPEMEHM,

BLID@KEHHOTO B CeKyHAax, Mo 3akoHy X=2sin2/  QOnpegenuTte MakcUManbHYHO
CKOpOCTb. [4]
12. KoopguHata Tena, BblpaxeHHas B MeTpax, 3aBUCUT OT BpPEMEHM,

BbIPaXXEHHOTO B CEKyHAaX, MO 3aKOHy ~ = 21g2t Onpepenute MakcMmaribHYH CKOPOCTb.
[4]

13. Teno gBwxeTca NPAMOSIMHENHO, NMPUYEM KoopauHata npornopunoHansHa
Kyby BpemeHun. Onpegenute Kak WU3MEHSETCS  YCKOPEeHWe OT  BpeMeHMW.
[MponopumoHansHa nepBow CTeNeHn BpeMeHu]

14. Teno gBmxeTca NPAMOSIMHENHO, NPUYEM KoopauHaTa nponopuuoHarbHa
yeTBepPTON cTeneHn BpeMmeHn. Onpegenute 3aBUCMMOCTb YCKOPEHUS Tena OT BPEMEHU.
[nponopuynoHanbHO BTOPOW CTeneHn BpeMeHHU]

15. Teno paBwxeTcs NPAMOMMHENHO, TMpUYEeM KoopauHata obpaTHo

— _ n
NponopLyoHanbHa Bpemenn * ~ € /t. Ecnu ¢4 n c; — KOHCTaHTbI, TO CKOPOCTb V=6t

Onpepgenute 3HayeHue n. [-2]
CBobogHoe nageHme.

1. 3a nocnegH cekyHay cBOOOAHOro nageHus Teno npoxoaut nytb 50 m.
OnpegenuTte nonHoe BpemMs nageHus tena? [5,5]

2. Teno ceBobogHo nagaet 6e3 HayanbHOW CKOPOCTU C BbicOTbl 1210 M.
OnpegenuTte cpeaHo CKOPOCTb HA HMXKHEN norioBuHe nyTn. [133]

3. B nocnegHioio cekyHgy cBobogHOro nageHus Teno npowno nyTb
4YeTBEpPTYIO YacTb Bcero nytn. Onpegenurte Bpems nageHuns tena. [7]

4. Teno 6polweHo BepTUKanbHO BBEPX CO ckopocTbio 40 m/c. Kak oTHocuTcs
nNyTb K NepemMeLLeHnto Yepes 6 ¢ nocrne Havana asmxkeHuna? [5/ 3]

5. CBobogHO nagatoulee Teno 3a MNOCMEOHIO CeKyHAy NageHus mmeet
cpeaHo ckopocTb 8 m/c. Onpenenvte CpefHI CKOPOCTbL Ha BCEM MyTuM CBOOGOAHOroO
nagexHus. [8]

6. C kpblluM gOMa OTopBanach Cocynbka, kotopasi 3a Bpems 0,2 ¢ nponetena
MUMO OKHa, BbicoTa KoTtoporo 1,5 M. C kakon BbICOTbl OTHOCUTENbHO BEPXHEro Kpas
OKHa oTopBanacb cocynbka? [2]

7. PakeTta ctaptoBana C MNOBEPXHOCTM 3eMnn u [Buranacb BepTUKanbHO
BBEPX C yckopeHueM 5 m/c? B TeueHue 10 ¢ noka paboTanu ee apuratenn. CKOMbKO
BPEMEHN NponAeT C MOMEHTa npekpalleHms paboTel ABuraTens 40 MOMEHTa NageHus
pakeTbl Ha 3emnto? [14]

8. [Ba Tema nagawT C pasnMyHbIX BbLICOT W gocTurarT 3emnu
opgHoBpeMeHHo. Bpems nageHus nepBoro Tena 4 ¢, a BToporo — 1 ¢. Ha kakon BbicoTe
OT NoBepxHoCcTN 3emnu 6610 NepBoe TeNO, Korga BTOpoe Havyano nagatb? [34]

9. AspocTtar nogHumMaeTcs ¢ 3emMnM BEPTMKANbHO BBEPX C YCKOPEHMEM 2
m/c®. Yepes 5 ¢ nocre Hayana ABMKEHUS U3 Hero Bbinan npeameT. Yepes kakoe BpeMms
nocre Havana nageHust npegmeTt ynaget Ha 3emnio? [3,5]

10. [IBa Tena OpolleHbl U3 OOQHON TOYKN BBEPX C OANHAKOBOW CKOPOCTbio 20
M/C C uHTepBanom BpemeHn 2 c. Onpegenute MHTepBan BPeMeHW, nocrne GpocaHus
BTOPOro Tera, Koraa Tena BHOBb BCTpeTaTcs. [1]
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11. [1Ba Tena OGpolueHbl U3 OOQHON TOYKM BBEPX C OAMHAKOBOW CKOpOoCThio 20
M/C C uHTepBanom BpemeHn 5 c. Onpegenute MHTepBan BPeMeHW, nocrne GpocaHuns
nepBoro Tena, korga tena BHOBb BCTPeTATCS. [4]

12. Wapwuk nagaet ¢ BbicOTbl 20 M Ha NOBEPXHOCTb OTCKakMBad OT Hee C
notepen 25 % ckopoctn. Onpegenurte NoNHoOe BpeMsi 10 KOHLUA OTCKOKOB. [14]

13. Teno nagaeT ¢ BbIcOTbl h. Pasgenute 3Ty BbICOTY Ha Tpu OTpes3Ka Tak,
yToObl Ha MPOXOXAEHME KaKOoro M3 HuMX noTpeboBanocb OAMHAKOBOE BpEMS.

OnpeaenuTe ANUHY BTOPOro U TpeTbero oTpeako.. [#/3; 5h/9]
14. Teno 3anyLieHoO BepTUKanbHO BBEPX, Tak 4TO 3a 12 ¢ OHO NpoLno nyTb

+ 2.2
400 m. Onpegennte ero HavasnbHYH CKOPOCTb. [(gt— 4g8 - gt )/2]

15. Wapwuk nagaet ¢ BbicoTbl 20 M Ha MOBEPXHOCTb, OTCKakMBasi OT Hee C
notepen 25 % ckopoctn. OnpegenuTte BpeMs Mexay 4YeTBepPTbIM U NATbIM OTCKOKOM.
[1,27]

KpuBonuHenHoe aBuxeHue.

1. [ABoe urpatoT B MsY, Bbpocas ero apyr gpyry. Kakon HanbonbLllen BbICOThI
AOCTUTHET MSIY BO BPEMS Urpbl, €Cr OT OAHOIo UrpoKa K OpYroMy OH NeTUT B TeYeHue
BpemeHu paBHoro 4 c? [20]

2. Teno OGpolueHo ¢ HavanbHoW ckopocTbio 10 M/c nop yrmom 60° K
ropu3oHTy. KakoB paamyc KpMBU3HbI TPAEKTOpUW OBMXKEHMSA Tena B ToYke BpocaHms?
[20]

3. C BbICOTbI 2 M nof yrnom 45° Kk ropusoHTy GpoLLIEeH MsiY, KOTOpbI nagaeT
Ha 3eMNi0 Ha paccTosHuM 43 M MO ropu3oHTanuM OT Mecta nageHus. Onpepenvrte
BpeMs noneta kamHs. [3]

4. MA4YMK, OTCKOYMBLUMK OT MNOBEPXHOCTU 3eMSIN BepTUKANbHO BBEPX CO
ckopocTtbio 10 mM/c, mponeten MMMO OKHa AOMa, BbiCOTa KOTOporo pasHa 1,5 M, 3a
Bpems 0,2 c. Ha kakon BbICOTE OTHOCUTENBbHO 3EMITM HAXOAUTCA BEPXHUA Kpan OKHa?
[2,9]

5. [1Be yacTuubl OBWXYTCS C YCKOPEHWEM g B OAHOPOAHOM MOne Cunbl
TskeCcTn. B HavanbHbI MOMEHT BpPEeMEHM 4YacTuubl HaxOAWNUCb B OLHOM TOYKE W
nmenu ckopoctn 3 n 4 Mm/C, HanpaBneHHblE FTOPU3OHTANbHO M B NMPOTUBOMOMOXHbIE
CTOpPOHbI. Yepe3 kakoe BpeMsA BEKTOpbl MX CKOPOCTEM OKaXyTCA B3auMMHO
nepnenankynapHoeimun? [0,34]

6. Teno ckonb3autT co ckopocTbldo 10 M/C NO TOPU3OHTANbHOM MNSIOCKOCTH,
npubnmxaacb Kk wenn. LWenb obpasoBaHa ABYMS OTBECHbIMW NapannenbHbIMU
CTEHKaMu, pacctosaHne mexay kotopbiMn 0,2 M. CKONbKO pa3 Teno ygapuTcsa O CTEHKMU,
npexge 4eMm ynaget Ha AOHO, ecnn rmybuHa wenu 5 M, a ygap O CTEHKy cuuTaTtb
abcontoTHo ynpyrum? [50]

7. Tlog Kkakmm YrIaoM K TFOPU3OHTY HYXHO 6pocuTb Teno, 4Tobbl ero
MakcMMarbHas BbiCOTa nogbema Obina B YeTbipe pasa MeHblue AanbHOCTU noneta?
[49]

8. V13 BepToneTa, neTALero ropusoHTanbHO co ckopocTbto 20 M/c, Ha BbicOTe
20 m cbpoweH rpy3 6e3 Ha4anbHOW CKOPOCTU OTHOCUTENBbHO BepToneTta. Mo Kakum
YINOM K FOPU30OHTY rpy3 yrnageT Ha 3emnio? [45°)]

9. Teno 6poleHo Bepx Nog YrrioM K rOPU30OHTY C HaYasribHOM CKOPOCTLHO V.
Moaynb W3MEHeHMs1 CKOPOCTUM BO BpeMsi Mofeta CoCTaBus Vo\/g.
3v? /Sg]

Onpegenntb
MaKCMMarbHYH BbICOTY TpaeKkTopum Tena. [
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10. Teno 6poweHO Nog HEKOTOPbIM YrAOM K FOPU3OHTY U HanbOonbLUyo
BbicOTy 20 M gocTturaet, yganmeLuMcb no ropmsoHTanu Ha 1000 m oT Toukmn BpocaHus.
OnpepgenuTte ckopocTb Tena B gaHHom Touke. [500]

11. Yemy paBeH paguyc KpMBU3HbI B KOHEYHOW TOYKE TPAEKTOPUM KaMHS,
OpOLLIEHHOro ropM3oHTanbHO C BbICOTbI 5 M, ecnu ganbHOCTb ero noneta 10 m? [30]

12. Teno 6GpolueHo nogd yrrom 60° K ropu3oHTy co ckopocTbio 10 Mm/c.
OnpegenuTte yron K ropu3oHTy, Nog KOTOPbIM BUOHO TENO U3 TOYKN BpocaHmsa 3a 1 ¢ Ao
MOMeHTa nageHus. [45°]

13. Teno 6powieHo noa yrnom 45° K ropu3oHTy co ckopocTbio 10 m/c. Kakos

yron mexagy HarnpasfieHMEM BEKTOPOB CKOPOCTU M YCKOPEHUsi 4epes V2 c nocne
Havana aswxeHua? [45°]

14. C BbicOTbl 20 M B ropu3OHTafnlbHOM HanpasfeHun OBpoweH MaAY co
ckopocTblo 5 M/c. Onpepenute pacCTosiHMe Mexay [OBYMS ynpyrumu cocegHUMM
yoapamu msida o semnio. [20]

15. lpu OBMKEHUU KOMOHHbLI aBTOMOOWUINIEN C OOCTAaTOYHO BbICOKOW
CKOPOCTbIO V KOMKW P3N C Konec aBToMobumna MoryT nonactb B CreAyloLyo 3a HUM
MawuHy. Onpegenutb 6e3onacHylo AUCTaHUMIO MexXay aBTOMOOMNAMMU, MPU KOTOPOW

2
KOMKW rpsisan He nonagyT B MAyLLyt cnegom aBTOMaLLvHY. [V /g]
OuvHamuka. NMpamonuHenHoe ABUXEHMeE.

1. Ha noacrtaBke nexuT Teno Maccom 2 Kr, NOABELUEHHbLIN Ha MpYyXWHe,
noaBelleHHoe Ha MpyXuHe XecTkocTbto 1 H/M. B HayanbHbIM MOMEHT MNpPYyXuHa He
pacTsiHyTa. [MoACTaBKy HauMHAOT OMyckaTb BHU3 C yckopeHueMm 5 m/c®. Yepes kakoe
BpeMs noacTtaBka otaenutcs oT Tena? [2]

2. Ha noacrtaBke nexut Teno macconm 1 Kr, nogBelleHHOe Ha NpYyXuHe
XecTkocTbto 16 H/M. B HavanbHbI MOMEHT BpEMEHU MpYXWHa He pacTaHyTa.
MoacTaBky HAuMHAOT OMyckaTb BHU3 C YyckopeHuem 2 wm/c®. Kakum Gygert
MakcUMarbHOEe pacTsKeHue NPYXuHbl? [1]

3. CKONbKO BaroHOB MOXET pPaBHOMEPHO BE3TW MO FOPU3OHTaNlbHOMY MNyTU
3M1EeKTPOBO3, cuna TArM Kotoporo paBHa 13940 H, ecnn macca anektpoBo3a 184 T,
Macca O4HOro BaroHa 55 T, a koappuumneHT TpeHns kadenuns — 0,0017? [22]

4. llap macconm 4 Kr HaxoauTcs B SILMKE, KOTOPbIA cOCKarnb3blBaeT Mo
HaKMOHHOW MMOCKOCTU C YrnoM HaknoHa 45°. KoadbduuneHT TpeHus paseH 0,5. C kakoi
CWMOW Wap AaBuT Ha nepeaHioto cTeHky? [10]

5. [1Ba Tena maccamm my 1 my (M4 > mMy) COeAMHEHbI NPYXXUHOW N HaxXoaATCs
Ha rnNagkonW ropu3oHTanbHOM  noBepxHocTU. K cucteme  npuknagbiBaeTcs
ropusoHTanbHas cuna F B nepBoM criydae K Teny myq, a BO BTOPOM Criy4ae K Teny my.

HanTu oTHoWeHMe BO3HUKAKOLLMX MPKY 3TOM AedbopMauumn NPYXUHbI Ax, /sz_ [m2 /ml]

6. ['py3bl Mmaccon 1 Kr n 2 Kr OBUXYTCH BOONb BEPTUKANIbHONW OCU C MOMOLLU
CUCTEeMbl MOABUXKHOIO N HENOABMXHOIro 6roka. C KakMMm yCKOpeHMEM OBUXETCS NepBbIn
rpys, ecnu rpy3s 6onbluen maccbl NoABeLeH K noasukHoMy 6n10oky? [0]

7. Tsrauy coobliaeT HeHarpyxeHHOMy npuueny yckopeHve 0,4 m/c? a
npuueny ¢ rpy3om — yckopenviem 0,1 m/c. OnpenenuTb YCKopeHue, ecnm Tsray Gyget
BecTn oba npuuena. TpeHnem npeHebpeyb. [0,08]

8. CaHu CKomnb3AT paBHOMEPHO MO HAKMOHHOW MAOCKOCTW C YINIOM HaKMoHa a.

KakoB npu aTOM KO3 PUUMNEHT TPEHUS MEXAY CKOSb3ALLMMM MOBEPXHOCTSAMN? [’go‘]

9. [Ina yoepxaHUs Tena Ha HaKMOHHOW MMOCKOCTU C yrroMm HaknoHa 30°
Hy>xHa MMHMMmanbHas cuna 10 H, a ana pasHomepHoro nogvema — 17 H. KakoBa macca
Tena? [2,8 «kr]
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10. Ha pocke maccomn 6 kr, nexawien Ha rnagkon NoBepXHOCTU, HaXOAWUTCS
B6pycok maccon 4 kr. Kakylo MMHMMAanNbHYK CUNY HYXXHO MPUIIOXUTb K OCKE, YTOObI
BpyCOK CKOMb3WN NO HEW, ecnn KO3(MUUMEHT TpeHna Mexay 6pyCKOM 1 AOCKOW paBeH
0,27 [20]

11. ABTOMOGMNbL Maccon 1 T, ABUrasiCb paBHOYCKOPEHHO, C MecTa Habupaet
ckopocTtb 100 km/4 3a 10 c. Yemy paBHO cpeagHee 3HayeHue cunbl, obecneynsaroLen
pa3roH aBTomobunsa? [2800 H]

12. I'py3 nexuT Ha nony kabuHbl nudTta. Bo ckonbko pas cuna aaBneHus
rpy3a Ha Moy MOZHUMAIOLLErocs C yckopeHuem 5 m/c? nudTa Gomblue ero cunbl
AAaBNEeHUs Ha Nos OMyCKaloLLEerocs ¢ TEM Xe Mo BennymHe yckopeHnem nudgpra? [3]

13. Teno nogHMMaroT BBEPX MO HAKITOHHOW MIOCKOCTU C YrNIOM HakNoHa o U
KoadppuumeHToMm TpeHnsa u. Onpepenutb  KO3I(MUUMEHT MOME3HOro LencTBus

HaknoHHoi nnockocty, [ /(1 + hetgo)

14. HaknoHHasi NMocKoCTb C YrnoM HaknoHa 45° OBMXETCA C YCKOPEeHMEM Mo
FOPU3OHTaNbHOW MOBEPXHOCTM MO HaMpaBfiEHUIO OCTPUA HAKIMOHHOW MIOCKOCTM.
HauynMHas ¢ Kakoro 3HayeHus1 YCKOpeHUs, Teno, nexauwiee Ha HaKOHHOM MAOCKOCTH ,
Ha4YyHEeT NO4HUMATbLCA MO HaKMOHHOM MNIIOCKOCTU, ecnn KO3MMPUUMEHT TPEHUA Mexay
TENoM M HaKNMOHHOW NIIOCKOCTbLI0 paBeH 0,17 [12]

15. [1Ba Gpycka maccamum 2 Kr U 3 Kr, CKpenseHHble HegedopMUpoBaHHON
NPY>XMHOWN XeCTKOCTbio 2 H/cMm, HaxogsaTca Ha rnagkoMm ropusoHTanbHoM ctone. K
OpyckaM npunoXeHbl rOpPU3OHTasnbHblE CUNbl, cooTBeTctBeHHO 2 H un 3 H,
HanpasfieHHble B pa3Hble CTOPOHbI. HanTn yctaHoBuBLIEECS yaNMMHEHWE NPYXUHbI. [1,2
cM]

OvHamuka. 3aKoH BceMUPHOro TAroteHusi. KpuBonuHenHoe aABuXxeHue.

1. KakoBO yckopeHue cBoboaHOro nageHusa Ha nosepxHoctn ComnHua, ecnm
cuuTaTtb, 4YTO OpOMTOM 3eMnu SABMSETCA OKPYXHOCTb C paguycom 1,5-10% kM 1
nepuogom spawieHus 1 roa. Pagmnyc ConHua 7-10° km? [270]

2. Maccbl aByx 3Be3a paBHbl My 1 My (My > My), S — pacctosHne mexay
HUMKU, a G — rpaBuMTaUMOHHAA MOCTOsIHHas. Yemy paBeH nepuog obpalleHus 3TuX

2 : M, +M
3Be3[ Mo KpyroBbiM opbuTam BOKpYr ux obuiero ueHTpa macc? | n\/S /G(M, 2) ]

3. KakoBa pormkHa OblTb ASIMTENbHOCTbL CYTOK Ha 3emne, 4Ttobbl Tena Ha
aKBaTope 6biNn B COCTOAHUN HEBECOMOCTU, ecnu pagnyc 3emnu paseH 6400 km? [1 4
25 MUH]

4. Bo cKOmnbKO pa3 MakcMmarnbHas BbiCOTa nogbema Tena, 6poleHHOro Ha
JlyHe, Gonble aHanormyHom BbICOTbI Npu OpocaHumM Ha 3emne, ecnn HayasbHble
CKOPOCTM B 000OMX Cryvasix OAMHaKOBbl, OTHOWeEHME paguycoB 3emnu un JlyHbl paBHO
3,6, a oTHOLWIEHNE nx macc paBHo 817 [6,25]

5. CpaBHuTe Bec Tena Ha akBaTope 3emnu (P1) n Ha ee nontocax (P2). [P1 <
P2]

6. CnyTHWUK ABMXXETCA N0 KpyroBon opbuTte BOKpyr 3eMnu Ha paccTtosiHum h ot
ee noeepxHocTn. Pagnyc 3emnn R. YckopeHne cunbl TSXKECTM Ha NOBEPXHOCTM 3eMnu

g. HanTtu ckopocTb cnyTHUKa. [R VE /AR +h) ]

7. [Ba oOAMHAKOBbLIX OAHOPOAHbLIX XEeNe3HblX Lapa, Cconpukacaschb,
NpuUTArMBalOTCa ApYyr K Apyry no 3akoHy BCEMWPHOro TAroteHus ¢ cunon F. Macceol
LWapoB yBeNUUMnM B n pa3. Kak M3MeHUTCs npu 3TOM cuna B3auMOOEWNCTBUS MeXOy
wapamu? [ysenuuunacs B n*? paa]
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8. Y nosepxHoctn 3emnu (T.e. Ha paccTtosHMM R OT ee ueHTpa) Ha Terno
AencTByeT cura BceMUpHoro TaroteHnsa 36 H. Yemy paBHa cuna TAroTeHus,
AeNCcTByoLada Ha 9To Teno Ha pacctosHuu 3 R ot ueHTpa 3emnn? [4H]

9. Begpo ¢ Bogon Bpawaetcs B BepTUKASIbHOM MAIOCKOCTU Ha ONMHOM HUTU
annHon 1,6 M. [lpn kakon HauMMeHbLUeNn CKOPOCTW BpalleHuss Boda He Oyaer
BblNnBaTbCA 13 Begpa? [4]

10. Wocce nmeeT Bupax ¢ yknoHom 10° npu paauyce 3akpyrrneHus 8 100 m.
Ha kakyto ckopoCTb paccumTaH Bupax? [13]

11.  MoOTOUMKNUCT MOXeT [ABUratbCA MO BepTUKanbHOW CTEHe B
rOPU3OHTANbHOM MSIOCKOCTU C MUHMMAaNbHOM CKopocTbio 25 m/c. Onpenenntb pagnyc
NOBEPXHOCTN, ecnn KoaduUMeHT TpeHus paseH 0,2. [12,5]

12. o BHYTpEHHeN rnagkon NOBEPXHOCTU Nornon cdepbl pagnyca R = 2 m
ABWXETCA B FOPWM3OHTanbHOW NnockocTn Hebonblioe Teno. KakoBon formkHa ObiTb
CKOPOCTb Tena, 4YTobbl OHO, ABUrasicb 6e3 TpeHus, ocTaBanocb BCe BPeEMs Ha OAHOW
BblcOTe R/2 OT HMXHen Toukn chepbl? [5,4]

13. CkopocTb camorieTa npu BbIMOSIHEHUN «MEPTBOW METNNY» MOCTOSAHHA U
paBHa 400 m/c. CuuTas, 4YTO YernoBEK MOXET MEepPEeHOCUTb MATUKPAaTHbIE Meperpysku,
onpenenuTb MMHMMarbHbIA pagnyc TpaekTopum camoreTa. [4 Kv]

14. Kak OTHOCATCS Apyr K Apyry curbl, C KOTOpbIMM aBTOMOOUIb OaBUT Ha
cepeavHy BOTHYTOro W BbIMyKNOro Mocta MocToB? Paguyc KpuBu3Hbl B 060MX criyqasx
paBeH 50 M, CKOPOCTb ABMXEHNSA 72 KM/M. [9]

15. MartemaTtnyeckmn MasiTHAK C OnvHOM HuUTM 50 cm Bpawaetca B
rOpM3oHTarnbHOW MMOCcKoCTN ¢ YactoTon 1 ob/c. Kakon yron obpasyeT HUTb MasiTHUKa C
BepTukanbto? [60]

bnok 2
3aKoHbl COXpaHeHUA 3Heprum, nmnynbca. PaboTa.

1. ABym Tenam maccamm 0,2 kr n 0,5 kr coobwmnnmM OANHAKOBYHO IHEPTUIO.
BTopoe Teno npowwno nocrne atoro 4o octaHoBku nyTb 1,1 M. Kakon nyTe nponget o
OCTaHOBKM MepBOe Teno, ecnu KoapduumeHt TpeHuss ana oboux Ten oauMHaKoOBbIN?
[3,75]

2. U3 opyausa BbinetaeT cHapag noa yrnom 30° k ropusoHTy. OgHa cotas
yacTb Bcen paboTbl MOPOXOBbLIX ra30B pacxoayeTcs Ha otaady. Bo ckonbko pas opyauve
TshKkenee cHapsaga? [74]

3. Kakon yron HaknoHa AoSmKHa MMETb Kpbllla 3agaHHOW WNPUHLI L, 4ToObI
BOJa CTekana 3a MMHUMarnbHoe BpeMa? TpeHne He yuuTbiBaTb. [45]

4. [1Ba Tena ¢ maccamu m 1 3m ABUMXYTCS MO B3aUMHO NMeprneHanKyIsapHbIM
HanpasneHuaMm. [locne coygapeHus Tefio Maccorm m octaHoBunocb. Kakas 4actb ero
9Hepruu nepewno B Tenno? [2/3]

5. CTpysi Bogbl ceveHvem 10 cM? yaapsieTcsl O CTEHKY MeprneHauKyNspHoO K
HeW n ynpyro otckakvmsaeT 6e3 notepu ckopoctn. C Kakon cunomn AencTByeT Boda Ha
CTEHKY, €CI1 CKOpPOCTb TeyeHusi Boabl B Tpybe 10 m/c, nnotHocTb BoAbl 1000 kr/m3?
[400]

6. C knuHa maccbl M = 10 kr 1 yrnom HaknoHa o = 45°, npuctaBneHHoro K
CTEeHKe, cocKarnb3biBaeT Terno maccon m = 4 kr. KoappuumMeHT TpeHuss Mexay Terom u
KnuHom paseH 0,5. Toraga, ecnu npeHebpeydb TpeHNEM MeXay KIMHOM U OKpYXakoLmMmn
€ro CTeHKamu, cura AaBneHus KnvHa Ha BepTuKanbHyo cTeHy paBHa: [10]

7. YenoBek CTOMT Ha HENOABWMXKHOW Tenexke, Haxogswenca Ha
rOpM30HTanbHbIX penbcax, U GpocaeT nog yrnom 60° K ropM30OHTY KaMeHb Maccomn 3 Kr
CO cKopocTblo 5 M/c oTHocuTenbHo 3emnun. Kakyto paboTy OH npu 3TOM COBepLUaeT,
€eCcrnn Macca Tenexku Bmecte ¢ yernosekom 160 kr? [38]
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8. WHyp onnHom L nexuT Ha rrnagkom cTorie, Ha Of4HY TpPeTb CBeLUMBasiChb C
ero kpas. OnpefennTb CKOPOCTb LIHypa B TOT MOMEHT, KOrga OH, COCKOMb3HYB CO

cTona LenukoMm, 3aMMmeT BepTUKasibHoe NosioXKeHune. [2 2gL /3]

9. May maccon 0,4 kr, netawmmn co ckopocTtbio 10 M/c, yaapseTcsi O CTEHKY U
yrnpyro OTCKakMBaeT OT Hee. HananTe 3HayeHue cusbl, 4ENCTBYIOLLEN HA MSY BO BpPeEMS
yoapa, ecrnv yron MexXay BeKTOPOM CKOPOCTUM M CTeHkoi paseH 30°, a Bpemst
B3aumopgemnctemsa 0,1 c. [40]

10. Ha kakoh MWHMMaNbHOW BbICOTE HaA MOBEPXHOCTbID BOAbl AO0IHKEH
HaXOAMTbCS LIHTP Lwapa nnoTHocTbio 100 kr/M3, 4ToGbl NMpW NageHWM B BOZY OH
norpyauncs Ha rmyéuny 0,3 m? ConpotueneHnem npeHebpeyb. NnotHocTb Boabl 1000
kr/m>. [2,7]

11. Onpegenute paboTy, 3aTpayeHHy0 Ha cxXaTue NpyXxuHol Ha 0,2 M, ecnu
Aansa gecpopmauunmn atom npyxumHel Ha 0,4 M Heob6xoanmo NpunoxuTeb cuny 6 H. [0,3]

12. Tenexka OBWKETCA TOPU3OHTaNlbHO C MNOCTOSHHOW CKOPOCTb, U B
HEKOTOPbIN MOMEHT Ha Hee KnagyT Teno C Maccou, paBHOM Macce Tenexku. Ha
CKOJSIbKO MPOLIEHTOB YMEHbLUNIIACh 3HEPTUS TENEXKN? [75]

13. 'py3oBuK egeT co ckopocTbio 7 M/c. Maunk maccomn 0,25 kr, GpoLLEHHbIN
BOOMOHKY Trpy3oBMKa, ydapsieTcs abCconioTHO ynpyro B ero 3agHun 6opT C
ropu3oHTanbHom ckopocTbio 10 m/c. OnpegennTb MMNYNbLC MsYa nocne yaapa. [1,4]

14. Mpu nocagke camoneT maccon 5-10% kr ABUXeTCS ¢ yckopeHuem 6 m/c?.
KakoBa MOLLHOCTb TOpMO35Len cusbl, ecnu HadanbHasa ckopoctb 30 m/c? [4500 kBT]

15. Teno maccon 1 Kr ygapsieTcs Heynpyro O NnokKosiLLeecs Teno Maccon 4 Kr.
OnpepgenuTte Jonto NOTEPAHHON KMHeTUYeckon aHepruun. [0,8]

Bbnok 3
MonekynsapHasa dusuka. FlazoBble 3aKOHbI.

1. Kakoe pgaBneHwe Ha CTEHKM cocyda MNpPOU3BOAMT ras, ecrnv cpegHsas
KBaZgpaTW4YHasi CKOpPOCTb ero Monekyn 500 M/c, Macca rasa 3 r, a o6bem — 0,5 n? [5-107]

2. CKONbKO MOMeKyn COOepXUTCS B OOQHOM NMTpe BOAbl, €CNN ee NSOTHOCTb
1000 kr/M>? [3-10%°]

3. B cocyne ob6bemom 20 cm® npu Temnepatype 27 °C v gasnenun 10° Ma
HaxoOuTCs OAHOATOMHbIA wmAaeanbHbld ras. OnpegenuTb CKOPOCTb LUHypa B TOT
MOMEHT, KOrga OH, COCKONb3HYB CO CTOSa LeNMKOM, 3aNMeT BepTUKaribHOE NOSIoXeHne.
[3]

4. BaKyyMHble Hacocbl MO3BOMSIOT MOHWkKaTb Aasnexve go 1,5-107° Ma.
KakoBo B 3TOM crniyyae cpefHee pacCcTosiHMe Mexay Monekyrnamu npu temneparype 27
°C? [0,3 mMm]

5. B o6beme 1 cm® npu gaenenunn 20 kMa Haxopstes 5-10° monekyn renus
(0,004 kr/monb). KakoBa nx cpegHekBagpaTtudHas ckopoctb? [400]

6. HebGonblon BO3QYLWHbLIM WAPUK yOEpXMBAETCa B BOAE Ha HEKOTOPOU
rmybuHe npu TemnepaType 17 °C. Llapuk oTnyckawoT, U OH BcnnbiBaeT. Ha
NOBEepPXHOCTW BOAbI Npy TeMnepaTtype Bo3ayxa 27 °C o6bem wapuka ysenmuuncs Ha 20
%. OTO 0O3HayaeT, YTO NepBOHa4vanbHas rmMybuHa HaxOoXAEeHWs Lapuka cocTaBnsna:
[1,6]

7. Ha gHe cocyna, 3anofIHEHHOro BO34YXOM, FEXMUT MOSMbI MeTansinyeckmni
lapuKk pagmycom 2 cM n mMaccor 5 r. [1o kakoro gaBneHUs HY>XXHO CXaTb BO3AyX B
cocyae, YToGbl Wapuk nogHAnca seepx? Temnepartypa noctosHHa u pasHa 20 °C, M =
0,029 kr/monb. [1,25-107]
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8. CtekngaHHyto Tpybky anvHon 10 cM Ha 1/3 norpyxatT B pTyTb. 3aTem ee
3aKpbIBalOT Nanbuem 1 BbiHUMAKOT. Kakon AnvHbl CTONBUK PTYTU OCTaHeTcs B Tpybke,
ecnun atmocgepHoe gasneHune cocrtaenseT 750 mm pTyTHoro ctonba? [3 cm]

9. [1ea cocyga, copepxawmx OOHY M Ty Xe Maccy OOVHaKOBOro rasa,
coeavHeHbl TpyBKol ¢ kpaHoM. B nepsom cocyne gasnenue 10° Ma, Bo BTopom — 3-10°
Ma. Kakoe ycTaHOBUTCA [aBrieHMe Mocrne OTKPbITUA KpaHa, ecnu TemnepaTypa
ocTaBanacb noctosiHHon? [1,5-10° Ma]

10. B 6annoHe cogepxutca ras npu Temnepatype 270 K. Kakyto 4acTb rasa
cnenyet yaanutb M3 6annoHa, 4tobbl npu HarpeBaHun o 300 K gaBneHune octanocb
npexxHum? [10 %]

11. B BepTukanbHOM UUNWHAPE HaxoguTca nog nopliHemM ra3 npu
TemnepaTtype 400 K. Macca nopwHs 4 kr, nnowagb 0,004 m2. Kakoin macchl rpys Hago
NOMNOXWUTb Ha NOPLUEHb, YTOObLI OH OCTasncsa Ha MecTe Npu MearieHHOM HarpeBaHuu rasa
Ha 100 K, ecrin atmocdepHoe aaenenvie 10° Ma? [11 kr]

12. Hacoc, o6bem koToporo 1,2:10° m°, coeamHeH ¢ cocymom,
o6bem koToporo 0,03 m>. Ha ckonbko MpOLEHTOB BO3pacTaeT fAaBreHue B
cocyge 3a OOuH XOo4 MOPLUHS Hacoca, ecnu TemnepaTtypa npy 3TOM He
mMeHsieTca? [4 %)

13. Kak nsmeHnTCca gaBneHve ngearnbHOro rasa npu yBesrmyeHuu
KOHUEHTpaumMm Monekyn B 3 pasa, ecnv cpefHasa KBagpaTudHas CKOpPOCTb
MOJSEKyI1 OCTaeTcsa HEN3MEHHOM? [yBENMUUTCA B Tpy pasal

14. MNpw HarpeBaHUM naeanbHbIN ra3 nepeBefeH N3 coctosHusa 1 B
coctosiHne 2. Kak wuameHuncss npy 9ToM ob6beM rasa? Macca rasa NOCTOsIHHa.
[ymeHbLUMnCS]

15. KakoBa TemnepaTtypa 8 r kucnopoga, 3aHumarowwero odbvem 2,1 n npwu
pasneHumn 200 kMa? [-71 °C]

Bnok 4
TepmoanHamuka. Na3oBble 3aKOHbI. TennoTa.

1. KNA Tennoson mawwuHbl paBeH 20 %. Yemy paseH KI1, ecnu noTtepwu
Tenna ymeHbwnTb Ha 50 %7 [60]

2. [Ins oxnaxgeHns Boabl B XonogunbHuke oT TemnepaTypbl 276 K go 273 K
notpeboBanock Bpems 300 c. Kakoe Heob6xoanmo Bpems Ansa npespaLLeHns 3Ton Boabl

B neg, ecrm A/ ¢ =802 [8000]

3. KMng Ttennoson mawwuHbl paBeH 18 %. Yemy Oypet paseH KIA, ecnu
noTepu Tenna ymeHbWwWunTb B 2 pasa? [59]

4. [Ins npuroToBfieHMs BaHHbl HEOBXOAUMMO cMellaTb XOMNOoAHYK Body Npu
284 K un ropsauyto Bogy npu 339 K. Kakoe konn4ecTtso ropsiien Boabl HE06X0aNMO B3SITb
ans nonyyexus 0,55 m® Bogel npu Temnepatype 309 K? [0,25]

5. lna HarpeBaHua 1 kr Hem3BecTHOro rasa Ha 1 K npu noCTOstHHOM
AaesneHun Tpebyetca 912 [k, a Ana HarpeBaHus npu nocTossHHOM obbeme — 649 [Ix.
YTto 310 3a ras? [kucnopog]

6. KMo Ttennoson mawwuHbl 41 %. Kakmm crtanet K[, ecnu TennoTa,
notpebnsemas 3a Uuukn, yBenuyumeBaetca Ha 18 %, a Tennota, oThnaBaemas
XONOAUIbHUKY, yMeHbLNTCA Ha 6 %7? [53 %]

7. [1Ba cocyga HanomnHeHbl OAHUM N TEM Xe rasom nog AasrfieHnem 4.10° Na
n 9-10° Ma maccon 0,2 kr 1 0,3 Kr cOOTBETCTBEHHO. Iocne Toro, Kak CoCyAbl COeANHUNM
Tpybkon, o6bEMOM KOTOPOM MOXHO npeHebpeyb, TemnepaTypa Bo3pocna Ha 20 %.
OnpepenuTe ycTaHOBMBLUEECSH AaBfieHMe B cocyae. [7-105]
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8. KMNpn rtennoson mawwuHbl paBeH 20 %. Yemy Oynet paseH KI1M, ecnu
noTepu Tenna ymeHblWwWnTb B 2,5 pasa? [70]

9. 3akpbITbin C 06EenX CTOPOH LMNNHAP HAMOSIHEH ra3oM U pasferneH ferkon
HEeNoOABWXHOW TEMNSION305IMPOBaAHHON Neperopokon Ha Be paBHble YacTn. Bo ckonbko
pa3 Bo3pacTeT AaBneHue B uunuHape, ecrnn TemnepaTypy O4HOW YacTu yBeNnu4uTb B
1,5 pasa. [1,25]

10. [Be ogvHakoBble  CBMHUOBbIE NynuM  NeTAT N0 B3aUMHO
nepneHauKynsapHbIM HanpasfieHMsIM CO CKopocTblo 260 m/c. Ha ckomnbko n3mMeHuTcs
Temnepatypa nynb nocne abCconoTHO HEYynpyroro CTOSIKHOBEHWUSA, €CN B HayarbHbIN
MOMEHT BpeMeHW Temnepartypa nyfnb OAWHAKOBbI, a TenroeMKkocTb cBuHUa 130
hx/(kr-K). [130]

11. Kucnopog maccown 20 r, Haxogawummcsa npu temnepatype 640 K, cHavyana
M30XOPHO OXnaxdalT Tak, YTO AaBneHuMe nagjaet B 2 pasa, a 3ateM um3obapHo
paclwmpsalT OO NepBoHadvanbHon Temnepatypbl. Kakyto paboTy coBeplunT ras B 3TOM
npouecce? [1,66 kOX]

12. HekoTtopasa macca rasa, 3aHumatowiass o6vem 0,01 M, HaxoguTca npwu
naenexun 10° Ma u TemnepaTtype 300 K. 'a3 HarpeBaeTcs npu NOCTOSHHOM ob6beme A0
320 K, a 3atrem npu noctoaHHom paaeneHunm go 350 K. Yemy paBHa paboTa,
coBepLUeHHada ra3om npu nepexoge M3 HayanbHOro COCTOAHUSA B koHe4yHoe? [100 0]

13. Onpegenute W3MEHEHWE BHYTPEHHEN 3Heprun 2 p. Tla
MOSnen ngeanbHOro 0 gHOAaToMHOro rasa B npouecce 1 — 2. [0] 4

20 f---
14. B ctanbHomn 6ak maccoit 5 kr ¢ 3 kr nbaa npu —30 °C /’\*\
BnyweHo 500 r napa npu 200 °C. YaenbHble TENNOEMKOCTM Nbaa, 10 )

BO[bI, Mapa, CTanu CooTBETCTBEHHO paBHbl: 2100 [x/(kr-°C); 4200 \ :
Dox/(kr-°C); 1390 [Ox/(kr-°C); 460 [Ox/(kr-°C). YpenbHaa Tennota L,
nnaenexns nbga 335 k[bx/kr, yaenoHasa tennoTta napoobpasoBaHns 10 20

Boabl 2,26 Mx/kr. Onpegenute TemnepaTypy B cucTemMe nocre
yCTaHOBMeHWs TennoBoro pasHosecus. [9 °C]

15. 2 mons ngeanbHoOro rasa B npouecce 1 — 2, npu KOTopom Temnepatypa T
nponopuuoHansbHa KBagpaTty gasneHuna p, rae o = 900 I'IaZ/K, T4 =289 K, T, =400 K.
Kakyto paboTy coBepluaet ras? [940]

Bbnok 5
AnekTpocTaTuka.

1. C kakon curnown B3aMMOLEWCTBYHT MNNACTUHKM MNIIOCKOro KOHAEHcaTopa
nnowaabto 0,01 M?, ecnn pasHOCTb MOTEHLMANoB Mexay HuMu 500 B 1 pacctosiHue 3
Mm? [1,2:107]

2. KoHpaeHcaTopbl emkocTbto 10° @ 1 2:10™° & 3apsbkeHbl 40 HanpsbkeHnst 100
B kaxgbii. 3ateM OHM COeOUHAITCSA napanfienbHO OL4HOMMEHHO 3apsiKeHHbIMU
nnactuHamu. lNocne atoro mexay nnactuHamu yctaHoBuTcsa HanpsbkeHue: [100]

3. OnNeKTpoH BneTtaeT nNapannenbHO nfacTuHaMm B MSIOCKUA KOHOEHcaTop,
none B kotopom 60 kB/M. Hantn nameHeHne Moayns CKOPOCTM ANEKTPOHA K MOMEHTY
BbifleTa €ero W3 KoHeHcaTopa, ecnu HavanbHas ckopocTb 2-10° m/c, a AnuvHa
koHAeHcaTopa 6 cMm. [1,7-107]

4. Ha gByx oAMHaKoBbIX Kanesibkax BoAbl HaxXoguTCHA MO OQHOMY FULLIHEMY
3NEKTPOHY, MPUYEM CUMa INEKTPUYECKOro OTTaNKMBaHWSA Kanenek ypaBHOBELUMBaeT
CUny MX rpaBuTaLMOHHOIO NpuTaXeHus. Kakosbl pagnycel kanenek? [0,08 mm]
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5. OneKkTpoH BbINeTaeT M3 TOYKM, NOTeHuman kotopon paseH 500 B, co
CKOPOCTbIO 10° wm/c B HanpasneHnn CUNoBbIX NUHUK. Toraa nNoTeHuMan TO4YKW, B
KOTOPOW 3NEKTPOH ocTaHoBuIics, byaeT paseH: [497]

6. [1Ba OAMHAaKOBLIX LUapuKa C 3apsgoM ( Kaxabll COeOMHEHbI MPY>XUHOMW.
LWapukn konebnioTcsa, n pacctodaHne mexagy Hummu meHsietcs ot L go 4L. Hanmgute

XKECTKOCTb MPY>XWHbI, €CNn B CBOOOAHOM COCTOSIHUM €€ AnnHa paBHa 2L. [0?Squ /L3]

7. Ha «kakom pacctosHuu gpyr oT dpyra OydyT  HaxoauTbecs
SKBUMNOTEHUManNbHbIE NMOBEPXHOCTU, NpoBeAeHHble Yepe3 1 B mexay napannernbHbIMu
MeTanIMyeckMMmn nnactuHkamu ¢ noteHumanamm —10 B 1 +140 B, ecnu paccTtosiHue
Mexay nnactMHamm 3 CM MOXHO CYMTaTb ManbiM MO CPaBHEHUIO C pasmepamu
nnactnH? [0,2 MM]

8. [1Ba 3apsga +q u —q, rge q = 1,810 Kn pacnosioXXeHbl B ABYX BepLUNHAX
PaBHOCTOPOHHErNO TpeyrosfibHMuka co cTopoHon 2 M. Onpegenute Hanps»KeHHOCTb B
TpeTben BepLUMHe TpeyrosbHuka. [40,5]

9. Metannunyeckun wap paguycom 0,1 M NOKPLIT CrNoem guanekTpuka (e = 4)
TonwmHon 0,2 M n HeceT 3apsg 2107 Kn. Onpenenutb noteHuman nonsi B TOYKe,
yoaneHHoun Ha 0,35 M oT ueHTpa wapa. [514]

10. Bokpyr TodeyHoro 3apsiga 3 HKM no OKpyXHOCTM paguyca 3 M C
NMOCTOSIHHOM YIfOBOW CKOPOCTbIO 1 pag/c ABMXKETCS NPOTMBOMOSIOXHO 3apsiKEHHbIN
Wwapwuk. KakoBo oTHOLIEeHWe 3apsaga K Macce aToro wapuka? [1]

11. MNMpoBoaswmn wap paguycom 5 cM 3apskeH NosfioXKUTenbHbIM 3apa40M C
MOBEPXHOCTHOI MNOTHOCTbIO 8,84-10% Kn/m%. OnpepennTb HanpshkeHHOCTb Monst Ha
paccTosAHUM 5 cM OT noBepxHOCTU wapa. [2500]

12. 3apsiKeHHbI LWApUK HaxXoOuUTCA B PaBHOBECMM B MPOCTPAHCTBE MeXay
FOPU3OHTaNbHO  PacrnofioXeHHbIMM  NracTuHamMmyn  KoHgeHcaTtopa. Korga  a1o
NPOCTPAHCTBO 3anOfHUNN XUAOKUM OUINEKTPUKOM C & = 3, TO paBHOBECME He
HapyLwmnnock. Kak oTHOCATCSA NAIOTHOCTU MaTepuana wapuka u xungkoctn? [1,5]

13. HanpsKeHHOCTb Mons 3apsKeHHOW MNOSIOXKUTENbHBbIM 3apsiaoM cdepbl
paguycom 1 M Ha pacctosiHumM 2 M OT ee nosepxHocTu coctaensetT 100 B/m. kakos
noTeHuman nons B Touke, yaaneHHom ot ueHTpa Ha 90 cm? [900]

14. Tpu ognHakoBbIx 3apsga 1 MkKn pacnonoxeHbl Ha OKPY)KHOCTU pagnycom

242 M Ha OAMHAKOBbIX PACCTOAHUSX OOUH OT ApPYyroro. HanTu Hanps>keHHOCTb Nofs Ha
OCW OKPY>XHOCTW Ha paccTosiHum OT ee ueHTpa. [1000 B/m]

15. OnektpoctatMyeckass MOTeHUManbHas 3HEpPrnuss  CUCTEMbI  Tpex
OAMHAKOBbIX MOMOXUTENbHbLIX 3apsA0B, PACMONOXEHHbIX B BakKyyme BAOSb OAHOM
npsiMon Ha pacctostHum R gpyr ot gpyra, paBHa W4 Bo ckonbko pa3 M3MeHUTCH
9HEprusi CUCTEMBbI, €CNK 3apsaabl pa3mMecTUTb B BEPLUMHAX NMPaBUSIBHOIO TPeyronbHUKa
co ctopoHon R? [2]

Bnok 6
3aKOHbI MOCTOAHHOrO TOKa.

1. UyBCTBMTENBLHOCTL ranbBaHOMETpa, conpoTuBneHne kotoporo 160 Om,
HeobxoauMo yMeHbWwnTb B N = 100 pas, 4ToObl MOXHO ObINIO U3MEPATL TOKM B N pas
Gonblwnx HOMWHanNbHbIX. Kakoe conpoTtMBneHue (WyHT) Ans 3Toro Heobxoaumo
NOAKMNIOYMTL NapannenbHo K ranbBaHomeTpy? [1,62]

2. Mo megHomy npoBoay cedeHunem 0,17 Mm?2 TeyeT Tok 0,15 A. Onpeoenutb
cuny, [AEWUCTBYIOLWYI Ha oOTAenbHble CBOOOAHbLIE  3MEKTPOHbl CO  CTOPOHBI
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anekTpuyeckoro nons. YaensHoe conpotvsneHne meaun 1,7-10% Om-m. 3apsig 1,6-107"°
Kn. [2,4-10]

3. [Ba Kycka >ernesHon rnpoBosfiokm pnvHammn L n Ly = 2L4 umetor
OQMHaKoBble Maccbl. Torda OTHOLIEHWEe COMPOTMBIIEHMS MNEPBOro MNPOBOAHMKA KO
BTOPOMY COCTaBuT: [4]

4. AmnepmeTtp conpotmBneHveM 5 OM npu BKAKYEHUM B LUeMb C
conpotmeneHnem 200 Om nokasan 1ok 40 A. Torga, ecnv OTKNIOYNTL aMmnepmeTp, cuna
TOKa B Lenu cocTtaBuT: [41]

5. V\CTOYHWK, BHYTPEHHEE COMPOTMBIIEHME KOTOPOro PaBHO HYMO, 3aMKHYT Ha
conpotueneHne 100 Om. AmnepmeTtp c conpoTtuBrneHnem 1 Om, BKIOYEHHbLIM B 3Ty
uenb, nokasan cuny Toka 5 A. Kakon TOK npoTtekan B Uenn OO BKNKOYEHUA
amnepmeTpa? [5,05]

6. Onpegenute cuny Toka, OOYCMOBIEHHYIO [ABWMXEHWEM 3reKTpoHa Mo
op6ute paanycom 0,5-107'° m B aTome Bogopoaa. [1,15 MA]

7. MnoTHOCTb TOKa B MeaHOM npoBogHuke anuHon 10 m pasHa 10 Alcm?,
Onpefenutb HanpsbkeHMe Ha KOHuaxX MpOoBOAHMKA. YAenbHOoe COnpoTUBIIEHWE Meau
1,7-10° Om-m. [17 MB]

8. BonbTmeTp ¢ conpotuBneHnem 1000 Om namepsiet HanpshkeHne go 100 B.
Kakoe pononHuTenbHoe conpoTUBNEHWE HEOOXOAMMO MOAKMYUTL K BOSMbTMETPY,
4YTOObI pacwmpntb obnactb namepenuin go 300 B? [2 000]

9. Hamtu cpeaHio CcKopocTb Apenda  9neKTpoOHOB MPOBOAMMOCTU B
NPOBOOHUKE, €CMU KOHLEHTPaLMs 3neKkTpoHoB nposoaumocTn 4-10%° cm™, ceueHue
nposogHuka 0,5 cM?, a cuna Toka B Hem 3,2 A. [0,1 cm/C]

10. K npoBONOYHOMY KOSbLly NPUCOEONHAIOT NoABoAsWmMe nposoaa Tak, YTo
obuwee conpoTMBREHME OKa3blBaeTCA B 8 pa3 MeHblUe CONPOTUBMEHUS Pa30rHyTOro
Konbua. Hantnm oTHOweHne AnuHbl Oonblie Ayrn Komnbua Mexgy Tovkamu
npucoeanHeHns K MeHbllen gyre. [6]

11. ConpotuenerHns 60 Om n 30 OM coeaMHeHHble napannenbHo Apyr c
APYroMm, MOAKIYEHbl NocnefoBaTenbHO K koHaeHcatopy conpotmBrneHnem 30 Om.
Onpepenvte nageHve HanpspkeHus Ha OonblleM COMPOTMBIIEHUM, €CNU Ha BCEM
yyacTKe uenu nogaepkmeaetca HanpsxeHue pasHoe 200 B. [80]

12. lNo megHomy npoBofy ceveHunem 0,17 MM?2 TeyeT ToK 0,15 A. Onpegenutb
cuny, [AEWUCTBYIOLWYH Ha oOTaenbHble CBOOOAHLIE  3MEKTPOHbl CO  CTOPOHBI
3NEKTPUYECKOro MOSIsl, CNN yaernbHoe conpoTueneHne meau 1,7-10° Om-m. [2:102"]

13. lNpn ymeHbleHMM BHelwHero conpoTtuBneHnsa Ha 20 % cuna Toka
Bo3pocna Ha 20 %. Ha cKkonbKO NPOLEHTOB YBENUYUTCHA Cufa TOKa, eCrln BHeLUHee
conpoTusnenne ymeHbwmnTtb Ha 40 %7 [50 %]

14. ICTOUHMK NOCTOSSHHOIO TOKa C BHYTPeHHUM conpoTusneHnem 0,2 Om npu
Toke 4 A oTgan BO BHewWwHw uenb MowHocTb 10 BT. Kakyto MowHOCTb oTaaet
MCTOYHUK TOKa BO BHELLHIOW Lenb npu cune Toka 6 A? [13 BT]

15. Uctounuk ¢ SOC 2,2 B n BHYyTpeHHUM conpoTuBnieHnem 1 OM 3aMKHyT
mMegHoM npoBoniokon, macca kotoporo 30,3 r. ConpoTuBreHMe NPOBOSIOKA pPaBHO
BHYTPEHHEMY COMPOTMBIIEHNIO UCTOYHMKA. Ha CKOMbKO rpagycoB HarpeeTcs NpoBOSioKa
3a 5 MUH, ecnu yaenbHasa TennoemMkocTb Mmeam pasHa 378 [/ (kr-K)? [3,2]

Pab6oTta, MOLLHOCTb 3N1EeKTPUYECKOro Toka.
1. Akkymynatop ¢ 3C 10 B n BHyTpeHHUM conpoTtusrieHneMm 1 OM 3aMKHYT

Ha BHELUHee COMpoTUBMEHWE M BblaendeT Ha Hem MowHocTb 9 BT. Onpepenute
HanbOMbLUY BO3MOXHYIO Pa3HOCTb MOTEHLUMANOB Ha KnemmMax akkymynsTtopa. [9]
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2. Ha y4yactke nytu anekTtposo3 passuBaeT cuny Ttarm 25 kH. [Osuratens
anekTpoBo3a noTtpebnset Tok 600 A n3 cetn, Haxoadwenca nog HanpsbkeHnem 1 kB.
OnpepenuTte cKOPOCTb ABMXEHUA, ecnn n3secTtHo, YTo KA ero gsuratens 80 %. [19]

3. lNpu nogkntoyeHnn K UCTOYHMKY Toka ¢ OOC = 5 B peauctopa c
conpotmBnenHmem 1 Om Kl wuctodHuka coctaBun 25 %. OTO o3HaA4yaeT, 4YTO TOK
KOPOTKOro 3aMblKaHWSA UCTOYHUKA paBeH: [1,67]

4. OnpegenuTe NOJSIHYH MOLLHOCTb 3rieMeHTa Mpu CONPOTUBIIEHUN BHELLHEN
uenun 40 M, ecnu BHYTPEHHee conpoTuBrieHne 2 OM, a HanpsKeHne Ha 3axunmax 6 B?
[0,95]

5. MNpn noovyepeaHOM NOAKNIOYEHUN OBYX MCTOYHMKOB TOKa K CONPOTUBIIEHMIO
B nepsom cnydae Kr[ paseH 40 %, Bo BTopom — 60 %. Ecnu nocneposaTtesibHO
coeIMHEHHbIE UCTOYHUKN 3aMKHYTb Ha TO e conpoTtusrieHne, 1o KN ctaHeT paBHbIM:
[32]

6. 3nekTtponorpy3dunk nogHumaeT rpy3 maccon 500 kr Ha BbICOTY 2 M.
[Buratens paboTaeTt OT akkymynaTopHou 6aTtapeun ¢ HanpsXXeHnem 24 B npu cune Toka
41 An Kra 80 %. Onpenenvtb CKOPOCTb NOABLEMA rpy3a B 3TuX ycrnosusix. [0,16]

7. Tponnenbyc maccom 11 T gBmxeTca co ckopocTbo 36 Km/4. KakoBo
conpotmBneHne obMoTkM aBuraTtensi, ecnu HanpsbkeHne cetn 550 B, KM motopa 80
%, a koadmumneHT conpoTusneHuns asmxkeHuto 0,027 [2,2]

8. TOK KOPOTKOro 3amblkaHna UcTovHnka paseH 15 A. Kakos Kl ncToyHuka
npw cune Toka 6 A? 60

9. Kakyo Haubornbluyld TensoByld MOLIHOCTb OTAAeT BO BHELLHIOK LUemnb
nctoyHuk, 3C koToporo 12 B, a BHyTpeHHee conpoTusrieHme 2 Om? [18 BT]

10. K peauctopam, Ry = 100 Om n R, = 200 Om, coeanHEHHbIM napansensHo,
nocrnegoBaTenbHO noakno4vatT conpotneneHne Rz = 50 Om. B kakom 13 pesncTopos
BblAeNUTCA Haubonbllee KONMMYEeCTBO TennoTbl, €CAM Ha KOHUbl CXeMbl noAdaTtb
HanpskeHne? [3]

11. Yemy paBeH Kl wuctodHuka TOKa npu cune Toka 0,8 A, ecnn TOK
KOPOTKOro 3amMblkaHns UCTOYHUKa cocTasnsieT 2 A? [40 %]

12. AkkymynaTtop ¢ O[0C paBHon 2 B n BHyTpeHHMM conpoTuBreHmem 1 Om
3aMKHYT MeJHOM MpPOBOSIOKOW, Macca kotoporo 25,7 r. ConpoTMBRAEHWE MNPOBOJSIOKU
nogobpaHo Tak, YTO BO BHELHEW Lenu BblgenseTcs Haubonblwas MowHocTb. Ha
CKONbKO rpagycoB HarpeeTcs MNpoBoSfioka B TevyeHne 4 MUH, ecnv yaenbHas
Tennoemkoctb meamn 390 [x/(kr-K), a notepsamu Tenna MoXxHoO npeHebpeub? [24]

13. UctouHnk ¢ 3OC 12 B u BHyTpeHHUM conpoTuBneHnem 0,8 Om nutaet
uenb, COCTOSLLYO W3 OBYX NapannenbHO COeAWHEHHbIX COMPOTMBIIEHUW, OLHO U3
KoTopbIx paBHO 4 Om. OnpegenuTte BTOpoe CONPOTUBIIEHNE, ECNN Yepes HEro naeT ToK
0,6 A. [16]

14. DnekTpuyecknin YamHuk nmeeT ase obmMoTku. Npu BKNKOYEHUN OOHOW U3
HMX Boda B 4YamHuke 3akmnaet 3a 900 c. [Mpm BkNOYeHUM gpyron oOMOTKM BoAa
3akmnaeT 4epe3 1500 c. Yepe3 kakoe BpemMeHsi 3akunuT BoAda, ecnnm obe oOMOTKM
BKMIOUNTb NapannensHo? [560]

15. [OBe namnoykn wmouwHocteto 40 Bt m 100 BT € HOMMHanbHbIM
HanpsxxeHem 110 B coeauHsl0T nocrnegoBaTeNnbHO UM BKIKOYAKT B CeTb C
HanpskeHnem 220 B. Bo ckonbko pa3 oTnuyarTca notpebrnsemble  MOLLHOCTH
namnoyek? [2,5]

Bnok 7

MaruuTHoOe none
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1. [1Ba anekTpoHa ABMXKYTCA B OOAHOPOAHOM MarHMTHOM Mofie B MIOCKOCTH,
nepneHanKynspHOM NMUHUAM MHOYKLUUW MarHUTHOMO Mosisi, MO OKPYXXHOCTSIM paguycoB

2 2
R1 1 R,. Onpegenute oTHOLWEHME UX KNHETUYECKUX SHEPTUN. [R1 /R2]

2. MepgHoe konbuo gnameTpoMm 1 M HaxoOUTCA B NepneHauKynAapHOM K
NMOCKOCTU KOMbLia MarHWTHOM none ¢ umHaykuven 1 Tn. He paspbiBas konbua, ero
pacTAHYNM B NMHWUIO 32 OAHY CeKkyHAOy. Kakon 3apsag npoTeyeT yepes ceyeHue Kornbua,
ecnu gnameTp nposoga 0,3 MM, a yaernbHoe conpoTusrieHne meam 1,7-10'8 Om-m? [1]

3. CamoneT ¢ pasmaxoMm KpbinbeB 15 M 1M MOLLHOCTbIO ABuUraTenemn 10 BT
NeTUT roOpu3oHTarIbHO C NOCTOSIHHOM CKOPOCTLI0. Mexay KOHuaMu KpblfibeB HAaBOAUTCS
O[C paBHas 0,3 B. BepTukanbHas cocTaBnsioLast MarHuTHoro nonst 3emnu pasHa 10™
Tn. Onpegenute cuny Taru asuratenen camoneta. [50 kH]

4. MNposogHuk anvHon 10 cM 1 maccom 2 r noABeLleH Ha OBYX OOMHAKOBbIX
NPOBOAALMNX TOK NPOBOAAX TaK, YTO pacnonaraeTcs B ropnsoHTanbHoOM nnockoctn. Ha
Kakon yron OTKIOHUTCS MPOBOAHMK, €CIiN ero NoMecTuTb B BepTUKaribHOe MarHUTHoe
none c nuaykumen 0,2 Tn un nponyctutb Yepes Hero Tok 0,1 A. [45]

5. Kycok nposoga anuHonm 34 CM CHNoOXunuv B Buae MPAMOYrofibHOro
paBHOOEOPEHHOrO TpPeyrosibHUKa, a KOHUbl MOACOEAMHUNIM K  WUCTOYHWKY TOKa.
[MpoBOAHUK NMOMECTUNN B BEPTUKANbHOE MarHUTHoe none ¢ nHgykumen 0,5 Tn tak, 4to
NMOCKOCTb TpeyrofibHMKa pacrnofioXXeHa ropusoHTanbHo. Kakas cuna gencrtByeT Ha
npoBofa, ecnu Yyepea Hero npoTtekaeT Tok 2 A? [0]

6. Kakon gomkHa ObiTb BENMYMHA MarHUTHOM UHAYKUUKU, YTOBLI TENO Maccoun
1 mr, umetowme 3apag 1 HKN, gsuranocb NPAMOSIMHENHO U paBHOMEPHO CO CKOPOCTbLHO
1 KM/C B HanpasfieHUn, NepneHanKynapHOM K BEKTOPY HaNpPsPKEHHOCTU 3NIEKTPUYECKOro
nons ¢ E = 10 kB/m. [20]

7. B marHnTHOM none ¢ nHgykumen 0,02 Tn gswkeTcsa No ayre OKPYXHOCTU
pagnycom 20 cm npoToH. [locne BbIleTa M3 MarHUTHOrO MNOMA MPOTOH MOSIHOCTBIO
TOPMO3UTCA  anekTpuyeckum  nonem.  OnpedenuTb  TOPMO3SLLYIO  Pa3HOCTb
noTeHumnanos. [766]

8. Katawmimnca no ropmsoHTanbHOM Jopore meTtannudecku obpyd pagumycom
50 cm napaet Ha 3ewmnio. Kakon 3apsg npovgeT no obpydy, ecnu conpoTUBIEHUE
eanHuubl  anvHbel obpyda 1 Om/m, a BepTuKanbHasi CcoOCTaBrnslowas WHAYKUUK
MarHuTHoro nonst 3emnum 5-10° Tn? [109)

9. ONeKTpoOH BreTaeT B OAHOPOAHOE MarHUTHOE Mosfe C MHAYKUMen 102 Tn
nog yrnom 60° K NUHUSAM UHOYKUMW U ABUXETCH MO BUHTOBOW NUHUM C LUArom 2 CM.
OnpeaenuTb UMNYIbLC 3nekTpoHa. [10727)]

10. B ogHopoaHOM MarHMTHOM none ¢ nHaykuuen 0,1 Tn pacnonoXeH BUTOK,
nnowaab kotoporo 0,1 M%, a conpoTuBneHne 2 OM, Takum 06pa3oM, YTO €ro NMockoCTb
nepnenHaukynsapHa nuMHUAM WHAYKUUMKM. BUTOK 3aMKHYT Ha ranbBaHoMmeTp. [MOonHbIn
3apsia, NpoTeKalLWii Yepe3 rarbBaHOMETpP, NPU NOBOPOTe BUTKA paBeH 7,5-10° Kn.
OnpepgenuTe yron Ha KOTOPbIM NPy 3TOM HEOBX0AUMO NOBEPHYTL BUTOK. [120]

11. Yactvua maccoii 6-1072 kr v 3apsigom 3-107'° Kn aBMxXeTCS B 0O4HOPOAHOM
MarHUTHOM rose ¢ uHaykumen 10 Tn. KuHeTuyeckast sHeprust yactuupl 10° [Ix. Kakoii
nNyTb NPOMAET YacTuua 3a BpeMsl, 3a KOTOPOEe BEKTOP €€ CKOPOCTM NOBEPHETCS Ha Yron
180°? MarHuTHoe norne neprneHanKynapHO BEKTOPY CKOPOCTU YacTuubl. [3,6 M]

12. OneKkTpoH BrieTaeT co ckopocTbio 10° M/c nog yrnom 60° k napannensHo
HanpaBiEHHbIM 3NEKTPUYECKOMY U MarHuTtHoMy nonsm. Ckonbko obopoToB caenaer
3NEeKTPOH OO MOMEHTa Hayvana ABWXKeHUs B HanpasneHun, obpaTHOM nonsm, ecnm E =
100 B/m, a B =0,03 Tn? [2]

13. ONeKTpoH BneTaeT B OAHOPOLHOE MAarHUTHOE Mofe C NHOYKLUMEN 6,28-107
Tn Tak, YTO ero CKoOpoCTb NepneHaMKynapHa NUHUAM MarHuTHoro nons. Onpegenute
nepuoa oBpalleHns anekTpoHa. [6-107)
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14. lpoToH ABUXeTCA B O4HOPOAHOM MarHUTHOM norie ¢ uHaykuuen 2 Tn no
BUHTOBOW NuHUM pagmycom 10 cm. KuHeTudeckasa aHeprus npoToHa paBHa 5,76-10"
[bx. HanTtu war BuHToBOW NuHuu. [0,6]

15. Yactuua maccoit 1,02:10%° kr u 3sapsgom 3,2-107° Kn BretaeT B
OHOPOOHOE MarHUTHOe norne C WHAYKUMEN 2.10° Tn nepneHankynsapHoO CUIioBbIM
NMHMAM co ckopocTblo 5-10* m/c. Onpegenute M3MeHeHVe uMMyrbca 4YacTWLbl 3a
Bpemsi 0,05 c. [10™° kr-m/c]

QHEKTPOMarHVITHbIe Koneo6aHums. I'IepemeHHblﬁ TOK. 3neKTpOMaFHVITHbIe
BOJIHbI.

1. KonebartenbHblhi KOHTYpP COCTOMT W3 KOHAEHCATopa, 3aMKHYyTOro Ha
KaTyLKy MHAYKTMBHOCTK. Yepes 0,1 MKC nocne Havana konebaHui aHeprust MarHUTHOro
nons B KaTylwKe WHOYKTMBHOCTM paBHA 3SHEPrun 3nekTpocTaTUYeckoro nons
KOHOeHcaTopa. Ha kakyto OnnHY BOMHbI pe30HUPYET KOHTYP? [240 M]

2. MakcumanbHbI 3apsg KoHgeHcaTopa B konebatenbHom koHType 0,1 MkKn,
a MakcumarsbHbIn TOK 3 A. Hemy paBHa gfivHa BOSHbI, N3ly4aeMon KOHTypom? [62,8]

3. KonebaTtenbHbIi KOHTYP C KOHOAEHCATOPOM €MKOCTbio 1 MK® HacCTpOEH Ha
HEKOTOPYK ANUHY BOMHbl. Korga napannenbHO KOHAEHCAaTopy MOAKMYMAM BTOPOM
KOHOEeHcaTop, pe3OHaHCHas AnvHa BOMHbI yBenuuunacb B 4 pasa. KakoBa €MKOCTb
BTOpPOro koHgeHcatopa? [15 Mkd]

4. C kakon 4actotonM HeobxoguMmo BpawaTtb pamky nnowagabto 300 cm?,
nmerowen 200 BUTKOB B MarHUTHOM nosie ¢ uHaykumen 0,141 Tn, 4ytobbl nuTaThb
NaMmnoyKy paccuynTaHHyo Ha HanpsikeHue 220 B? [58]

5. Korga B konebaTtenbHOM KOHType 6bin koHaeHcatop C4, cobCTBEHHbIE
konebaHus nponcxoaunu ¢ Yactoton 30 kl'y, a korga koHaeHcatop Cq1 3ameHnnn Ha Co,
TO YacTtoTa cOBCTBeHHbIX konebaHum ctana pasHa 40 kly. Onpegenute 4acTtoTy
konebaHun, ecnn B KOHType OyayT ABa nNocrneaoBaTeibHO COEQUMHEHHbIX KOHAEHcaTopa
CiunC.. [50 KrLl,]

6. Onpepenntb SHEPruio coneHouga, €cnv npu cune Toka B 5 A, B HEM
BO3HMKAET MarHUTHbINA NOTOK paBHbi 0,5 B6. [1,25]

7. Ha cKONbKO M3MEHUNCA MarHUTHbIN NOTOK, MPOHM3bIBAKOLNIA KaXXabI BUTOK
KaTyLKN WMHOYKTMBHOCTbIO 1,25 MH B pe3ynbTaTe paBHOMEPHOr0 W3MEHEHUs1 TOKa,
npoTekatoLwero Yyepes katywky ¢ 4 A go 20 A, ecnu katywka cogepxut 100 BuTKOB?
[0,2]

8. V3 kycka megHoi nposornoku (1,8:10° Om-m) ¢ nnowaablo nonepeyHoro
cevyeHua 0,36 MM? coenanu nrocKUA KOHTYp B BuAe KBagparta co CcTopoHou 0,5 m,
cogepxawmn 10 ogMHaKkoBbIX BUTKOB. BHellHee MarHMTHoe none nepneHAuKynsipHO
NMOCKOCTU KOHTypa M paBHOMepHO yb6biBaeT oT 0,3 Tn go Hyna 3a 3 c. Kakon 3apsig
npoTeYeT No KOHTYpPY 3a nepByto cekyHay? [0,25]

9. Katywka wuHgyktmBHoctTM ¢ 0,3 [H, HamMOTaHHasi TONCTbIM MPOBOAOM,
COeaWHEeHHas napannesibHo ¢ pe3ucTopoM conpoTtusrieHnem 150 Om, nogkroyeHa K
nctouHnky Toka ¢ OOC 4 B wn BHyTpeHHuMM conpoTtuBnenHnem 2 Om. Kakom 3apsag
nponaeT Yepes pe3ncTop Npu OTKMYEHUN NCTOYHMKA Toka? [4 MKn]

10. KonebatenbHbIl KOHTYP MNPUEMHMKA COCTOUT M3 CIOAAHOrO (& 7)
KOHOeHcaTopa, nnowadb nnactuH kotoporo 800 cm? ¢ paccTosiHneM mexagy Humu 1
MM, U KaTyLWKN MHOYKTUBHOCTW. Ha Kakyt OnMHY BOMHbI PE30OHUPYET KOHTYP, €Cnu
MaKcuMarnbHOe 3Ha4YeHne HanpsXXeHus Ha nnactuHax kongeHcatopa B 100 pas 6onblue
MaKCUMarbHOro 3Ha4YeHusi CUIlbl TOKa B KaTywke? [933 M|

11. lMNepBbln KONebaTenbHbLIN KOHTYP COCTOUT U3 MHAYKTUBHOCTM L M Tpex
OAMHAaKOBbIX NapannenbHO COeANHEHHbIX Mexay cobon KoHAeHCaTopoB eMKoCTbio C.
BTopoi konebaTenbHbI KOHTYP COCTOMT M3 WHAYKTUMBHOCTM L M Tpex oauHakoBbIX
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nocnefoBaTesfibHO COEAUHEHHbIX MeXay COOOoN KOHOEHCATOPOB 3nekTpoemkocTbio C.
Bo ckonbko pa3 oTnunyaetca nepuon konebaHui BO BTOPOM KOHTYpe OT nepuoga
konebaHuin B nepBom KoHType? [1/3]

12. OnekTpuyeckasa Lenb, COCTosLWass M3 MocrneaoBaTefibHO COEAMHEHHbIX
akTuBHOro conpotueneHna R = 2 Owm, nHgyktmeHoctn L = 0, 1 'H n koHAeHcaTopa ¢
anekTpoeMkocTbto C = 1 MP, nogknoyeHa K CeTU NEPEMEHHOro Toka C aMninMTyaon
90C E, = 220 B n vactotom 50 ly. Ecnu vactota yBenuuutcs B 1,1 pasa, 1O

BblOenAwLWascs B Lenn MOLWHOCTb U3BMEHUTCSA B rh=R/P pa3. Onpegenute A. [0,8]

13. OnekTpunyeckas uenb, COCTOsLasl M3 nocregoBaTesfibHO COEAMHEHHbIX
aKTMBHOro conpoTtuereHna R, MHOYKTUBHOCTU L 1 KoHOeHcaTopa C 3MeKTPOEeMKOCTbHO
C, nogknioyeHa K ceTu nepemeHHoro Toka ¢ amnnutygon JOC pasHon 220 B u
yactoton 50 lu. BbiGepuTe napameTpbl uenu, obecneymBarome MaKCUMasnbHYHO
Bblaenswowytocs MmowHocte. [R=20Om, L =0,1TH, C =0,1 mP]

14. Kakon gormkHa ObiTb BENIMYMHA MArHUTHOW MHAYKLUUK, YTOOLI TENO Maccou
1 wmr, umetowme 3apag 1 HKnN, gsuranocb NPAMOSIMHENHO U paBHOMEPHO CO CKOPOCTbLHO
1 KM/C B HanpasfeHun, NepneHanKynsapHOM K BEKTOPY HaNPSKEHHOCTU 3NEeKTPUYECKOro
nons ¢ E = 10 kB/m. [20]

15. B marHuTHOM none ¢ nHaykuuen 0,02 Tn asmxeTcs No gyre oKPY>XHOCTU
pagnycom 20 cm npoToH. [locne BbileTa M3 MarHUTHOrO NOMA MPOTOH MOSIHOCTLIO
TOPMO3UTCA  anekTpuyeckum  nonem.  Onpedenutb  TOPMO3SLLYIO  Pa3HOCTb
noTeHUnanos. [766]

MexaHu4yeckue KkonebaHusi. BonHbl.

1. 'py3, NOABELLEHHbBIN HA MPYXXMHE, COBEpPLUAET BEpPTUKarnbHble KonebaHus ¢
nepuogom 0,6 c. Mpwu gpyron macce rpysa nepuog konedaxHun ctan 0,8 c. Kakum byget
nepuopg konebaHun, ecnu macca rpysa 6yget paBHa cymme macc? [1]

2. Teno maccon 0,03 kr nogBelleHO K Lenoyke u3 AByx nocregoBaTenibHO
COEOUHEHHbIX NpYyXuUH ¢ xectkoctbto 100 H/m mn 300 H/m cooTtBeTcTBeHHO. Toraa
nepuon cobCcTBeHHbIX KonebaHuin cuctembl paseH: [0,13]

3. 'pys, NnoaBelWeHHbIM Ha NPYXWHe, Bbi3blBaeT ee yaASIMHEHNE Ha 6,4 cwMm.
Hantn nepuog manbix BepTUKanbHbIX KonebaHun atoro maaTHuka. [0,5]

4. Ha rnagkom ropusoHTanbHOM cTofie nexut Teno maccoum 100 r,
NPUKPENNIEHHOE TFOPU3OHTasNbHbIMK MNPYXXMHaMW K CTeHkaM. >XeCTKOCTb OAHOM U3
npyxuH 40 H/m, a gpyron B Tpu pasa 6onbwe. Onpegenute nepuon konebanun tena
BbIBEQEHHOIO M3 NONoXeHust paBHoBecust. [0,16]

5. Onpegenute 9Hepruio 3anaceHHyl B MaTemMaTU4yeckoOM MasiTHUKe C
Maccom 2 Kr, ASIMHOM noaseca 2 M u amnnutygon konedanmn 1 m. [10]

6. [llogctaBka, NpPUKpenneHHas K MNpyXuMHe, coBepllaeT BepTUKamnbHble
konebaHns c¢ nepuogom 0,8 c. Ecnv Ha nogctaBky MOMOXUTbL py3, TO nepuog
konebaHun ctaHeT paBHbIM 1 €. Ha CKONMbKO yANUHUTCA NpyXuHa nocne npubasBneHus
rpysa? [9 cMm]

7. BonHa pacnpoctpaHsieTca B cpege co ckopocTtbto 100 m/c. HanmeHbluee
paccTosiHue Mexay Toudkamu cpefbl, asbl KOTOPbIX NMPOTUBOMOMOXHbLI, paBHO 1 M.
Onpegenute yacTtoTy KonebaHum Yactuy, B cpege. [50]

8. MaTtemaTtuyeckmn MasTHUK AnavHoM 1 M OTBOOAT OT  MOSOXEHUS
paBHOBecusi M oTnyckaloT. CKONbko pa3 3a Bpems 6,3 C KMHeTU4eckast aHeprus
MasiTHUKA AOCTUTHET MaKCUManbHOro 3Ha4YeHnsa? [6]

9. Hanbornbliee OTKNOHEHWe MasATHUKAa ¢ AnvHon HUTK 0,8 M cocTasnseT 6°.
Onpegenute makcMmarbHY CKOPOCTb ABMXKEHUA MasTHuKa. [0,3 m/c]
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10. MaTemaTnyecknn MaaTHUK ONIMHOW 2 M HaxoauTCs B NUTe, KOTOPbIN
ABWXETCS BHU3 C YCKOPEHNEM 2 m/c?. OnpenenuTb nepuop konebanuii MasiTHuka. [3,1]

11. MaTematnyecknn MasiTHUK, OTBEAEHHbIN Ha HAaTAHYTOW HUTK Ha yron o oT
BEpTUKanNu, NpoOXoanUT NOSIOXKEHUE paBHOBECUS CO CKopocThio v. Onpeaenute nepuog

koneGanun, [T/ gsin(a/2)y

12. CepeanHa HUTU MaTeEMaTUYECKOro MasiTHMKa HaTankMBaeTCsa Ha reo3db
KaXabln pas, Korga MasTHUK NPOXOaUT MoroXeHue paBHOBeCUS crnpaBa Haneso. Hantm
AJNIMHY HATK, ecnn nepuog konebaHum Takoro MasiTHUKa paBeH 2,42 c. [2]

13. Ha ropmsoHTansHoOn npyxuHe ykpenneHo Teno maccon 10 kr, nexawiee
Ha abcontoTHO rnagkom cTtone. B aTo Teno nonagaet v 3actpeBaet nynsa maccoun 10 T,
netawasa co ckopoctbto 500 m/c, HanpaBrneHHOW BOOMb OCWU MNPYXWHbL. Teno c
3aCTpsBLUEN B HEWN Nynen HadunHaeT coBepLuaTb konebanna ¢ amnnutygon 10 cm. Yemy
paBHa yrrnoBas YacTtoTa aTux konebaHmn? [5 pag/c]

14. Yepes py4den nepebpolueHa gnnHHaga y3kas gocka. Korga newsexon ctout
Ha Hen HenoaBWXKHO, oHa npornbaetcsa Ha 10 cm. Korga ke OH vaeT Mo Hel Cco
ckopocTblo 3,6 KM/4, TO JOCKA HaYMHAET packauymBaTbCs TaK, YTO OH NagaeT B BO4Y.
KakoBa anvHa wara newexoga? [0,6]

15. B HenoaBwXHOM nndTe BUCUT MasTHUK, Nepuog KonedaHui KOTOpOro
paBeH 1 c. C KakuMm yCKOpeHneM ABWXKeTcs nNuT, ecnn nepuogd konebaHun masTHUKa
ctan pasHbiM 1,1 ¢? [1,7 M/c?]

Bnoku 8.9
FeomeTpuyeckasa ontuka. BonHoBasa ontuka. KBaHtoBasi ousmka.

1. Ha gHe npyaa rny6uHon 0,4 M nexut HebornbLlon KameHb. Manbyunk xoyeT
nonactb B HEro TOHKMM cTepHeM. lNpuuennBascb, ManbunKk OEPXUT CTEPXKEHb Hag
BoAdoV nog yrnom 45°. Mokasatens npenomMnexHusa soabl 1,3. Ha kakoM paccTosiHum oT
KaMHS1 CTEep>KEeHb BOTKHETCA B AHO? [0,14]

2. PacctosHue oT nMH3bl 40 n3obpaxeHusa 6orblle pacCTosHUS OT npeaMeThl
A0 NnH3bl Ha 0,5 M. YBenunyeHne nuH3bl paBHo 3. Torga pacctodHne OT npeameTta o
NuH3bI cocTaenseT: [0,25]

3. CeeTdwasca To4Yka HaXOAUTCA Ha pacCTosHUM 12 CcM  OT JUHUK
nepeceyeHns NMOCKMUX 3epKarn, pacrnonoxeHHbix nog yrnom 30° gpyr k gpyry. Ha kakom
PacCTOSAHUN HaXOAATCsA APYr OT Apyra ABa NepBbIX N306paKeHns1 CBETALLENCA TOYKN B
aTux 3epkanax? [12 cm]

4. CseToBoi ny4y nagaeT nof yrnom 60° k noeBepxHocTu ctona. Moa Kakum
YrNOM K 9TOW NOBEPXHOCTU HaJ0 PacnosioXUTb NOCKOE 3epKasno, YToOObl NU3BMEHUTb X0O[,
ny4a Ha ropudoHTanbHbIn? 30

5. KakoBa ontuyeckas cuna nuH3bl, €Ccnv ans nonyyvyeHus msobpakeHus
npegMeTa B HaTypanbHYH BENMYMHY NpeaMeT OOMMKEH ObiTb MOMELLEH HA PacCTOAHUN
10 cm oT nuH3bI? [20]

6. Ha kakom pacctosiHum oT cobupatowen nmH3bl ¢ POKYCHbIM PacCTOSTHUEM
10 cM Heob6XxoaAMMO MOMECTUTb NpeameT, YTobbl ero nobpaxeHne ObINO0 MHUMbIM U
yBenMYyeHHbIM B ABa pa3a? [5 cMm]

7. Todyka OBWXKETCHA MO OKPYXHOCTM C MOCTOSIHHOM MO MOAYM0 JIMHENHOW
ckopocTbto 0,2 M/C BOKpPYr rMaBHOM ONTUYECKOM OCU COBMpatoLLEN NMNH3bI B NMTOCKOCTH,
nepneHauKynapHON OCU U OTCTOSALLEN OT NIMH3bl Ha paccTtosHuK, B 1,5 pasa 6onbLuem
GOKYCHOro. LIEHTp OKPY>XHOCTWU NEXWUT Ha rMaBHOW ONTUYECKOM OCWU NMH3bL. C Kakon
CKOpOCTbIO ABuxeTca nsobpaxerune? [0,4 m/c]
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8. KakoBa rnybuHa 6GaccerHa, ecnu npwu oOnNpederieHun «Ha rnas» no
BepTMKaNbHOMY HarnpasfeHuio rnybuHa ero kaxeTcs paBHOW 2 M, a nokasaTterb
npenomnenus soabl paseH 1,33. [2,7 M]

9. PacctodaHune oT npegmeTta o0 akpaHa 105 cMm. ToHkasa nuH3a, nomelleHHasa
MEeXAy HUMKW, OaeT Ha 9KpaHe yBenuyeHHoe u3obpaxeHue npegmeta. Ecnu nuHay
nepeMectTuTb Ha 32 CM, TO Ha 3KpaHe OyaeT ymeHblUeHHoe u3obpaxeHue. Hantm
dooKyCHOe paccTosiHue NnH3bI. [23,8 cM]

10. Yemy paBHa nnowagb M306paxeHuss KapTUHbl Ha (POTOMNEHKE, ecnu
doTorpacdmpoBaHne NpomM3BOAUTCHA C pacCTosHua 1 M, nnowagb KapTuHbl S, a
doKycHoe paccTtosaHne obbekTmna pasHo 0,2 m? [0,06S]

11. lNpeomeT Haxogutca Ha pacctosHun 10 cm OT nepegHero dokyca
cobvpalolien nuH3bl, a 3KpaH, Ha KOTOPOM MoflyyaeTcs 4eTkoe usobpaxeHue
npegmMeTa, pacnonoXxeH 3a 3agHUM (POKYCOM IMH3bl Ha paccTosHun 40 CcM OT Hero.
KakoBo yBenuyeHue nnH3abl? [2]

12. TnockocTb cobupatowern nuH3bl C POKYCHbIM pacctosHuem 10 cwm
pacnonaraeTcs napansiesisHo NOBEPXHOCTU CTOfla Ha paccTosiHuM 5 cMm oT Hero. Mo
cTony nepemMellaeTcs npegmeT CO CKOpPOCTbi 2 cMm/c. C Kakon CKOPOCTbIO ABMXKETCS
n3obpaxeHune npegmeta? [4]

13. Ha pacceuBatowyo nuH3y ¢ okycHbiM pacctosiHnem 0,3 M nagaet
CXOOALLMNCA MYYOK Jyden, KOTopble nepecekaroTCs Ha rnaBHOW OMNTUYECKOW OCK, Ha
pacctosiHun 0,7 M. Ha CKOSMIbKO CMEeCTUTCA ToYKa nepeceyvyeHuss nyyen, ecnu ybpatb
nnH3y? [0,49 m]

14. Hebonbwomy LwWapuKy, KOTOPbIM HaxogUTCA Ha MNOBEPXHOCTU
rOPU3OHTANbHO PAaCMOSIOXKEHHOW TOHKOW cobupatoen nnH3bl ¢ ontudeckon cunon 0,5
ANTp, COOBLWNIM BEPTUKANbHYIO HavanbHyto ckopocTb 10 m/c. Ckonbko BpeMeHu byaet
CyLLLeCTBOBaTb AENCTBUTENBHOE N300pakeHne wapuka B NuH3e? [1,6 ]

15. Ha rmaBHOM onTU4eCcKon OCu TOHKOM cobupatoLen NnH3bl crnesa Hanpaso
pacnonaratoTcs Todknm A, B, C Tak, yto otpeskm AB = 10 cm, BC = 20 cm. Ecnnm
npegMeT nNoMecTuTb B TOYKy A, TO ero usobpaxeHne OygeT B Touke B. [pwu
nepemMeLleHnn npegmeTta B Touky B ero nsobpaxeHue nepemelwtaetcs B Touky C.
KakoBo ¢hokycHoe paccTtosaHune nuH3bl? [1,2 M]

Kputepun oueHku:

- OLeHKa «OTNMUYHO» BbLICTABNSAETCA CTyAeHTYy, €ecnv npaBWSlbHO
BbInonHeHo 6onee 90% 3agaHun;

- OLeHKa «XOpOLWO» BbLICTABNSAETCA CTYAEHTY, €eCcnu npaBUiIbHO
BbInonHeHo 6onee 70% 3agaHun;

- OueHKa «yAOBNeTBOPUTENIbHO»  BbLICTABNSAETCS  CTYAEHTY, €cnu
npaBuIibHO BbiNonHeHo 6onee 50% 3agaHni;

- OLEeHKa «HeyaoBNeTBOPMUTENIbLHO» BLICTABMAETCS CTYAEHTY, €ecnu
npaBuIibHO BbINONHEHO MeHee 50% 3agaHun.

- OLEeHKa «3a4YTeHO» BbICTABMAETCA CTYOEHTy, €eCnu MpaBuIbHO
BbINnonHeHo 6onee 50% 3agaHun;

- OLEeHKa «He 3a4TeHO» BbLICTABNAETCA CTYOEHTY, €Cnv MpaBWIlbHO
BbinosiHeHo meHee 50% 3agaHuin.

CocTtaBsutenb C.E. 3103uH
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NMpunoxeHue 4

MWHOBPHAYKN POCCUA
BOPUCOITIEBCKUA ®UNTUAN GEAEPANIbHOMO FOCYAAPCTBEHHOIO BIOXXETHOIO
OBPA30OBATEJIbHOIO YYPEXOEHUA BbICLWWENO OBPA30OBAHUA
«BOPOHEXCKWUW rOCYQAPCTBEHHbIA YHUBEPCUTET»
(BD® ®IrbOY BO «BI'Y»)

Kadenpa npuknagHou MmaTeMaTUKu,
MHOPMATUKU, DUINKN U
MEeTOOMKU UX NpenoaasaHng

Tembl pecepaToB no aucuunnmHe «OcHoBbI HU3UKU»

YnbTpasByK U MHPa3BYK.

PeakTnuBHOe OBUXEHNME.

HenHepumanbHble cuctemsbl oTcyeTa, cuna Kopuonuca.
TypbyneHTHOE TeueHne, BUXpKU, NoboBoe CONPOTUBNEHNE.
PeanbHbi1 N naeanbHbIn ras.

KanunnsapHble aBneHus.

Kngkue kpuctannol.

®dusnka n mysbika.

9. JllommHecueHUMs N 3NeKTPOMtOMUHECLIEHLINA.
10.TMonapusauns ceeTa.

11.0OnTu4eckne aBneHNsa B Npupoae.

12.KBapkoBas MOAesNb CTPOEHUS 3fieMeHTapHbIX YacTul,
13.OnekTpuyeckun ToK B pasnmyHbIX cpegax

14.MarHmTHble CBOWCTBA BeLlecTBa

15.Pagnocensb. OCHOBHbIE MPUHLNMGI.

16.MarHmTHble CBOMCTBA BeLLecTBa.

17.vpockonbl, NPUMEHEHNE.

18.ducnepcus, anemeHTapHas Teopus gucnepcuu.

19. Pelwaouime aKkCnepmMmeHTbl B COBpEMEHHON hn3MKeE.
20.3aKoH coxpaHeHMst MOMEHTa UMNyrbca, NPUMEHEHNE B TEXHUKE.

O NGk WN =

Kputepun oueHku:

- OLleHKa «OTNIMYHO» BbICTABMNSAETCH 3a CAMOCTOATENIbHO HaMMCaHHbIN
pedepat no Teme; yMeHne nsnaratb Matepuan nocnegoBaTenbHO U rPaMoTHO,
penaTtb Heobxoanmble 0600LLEHNS U BbIBOABI;

- OLeHKa «XOpOoLOo» CTaBuTCs, ecnu: pedepaT yaoBneTBopsieT B
OCHOBHOM TpeboBaHUSAM Ha OLEHKY «OTMMYHO», HO MpU 3TOM UMEET OAMH U3
HeJOCTaTKOB: B U3NOXEHMU: AonyLleHbl Hebonblume npobenbl, He UCKa3uBLLME
cogepxaHune pecdbepara; AonyweHbl OAuH—ABA HegoveTa MpuM OCBELLEHUMU
OCHOBHOIO COAEpKaHUs TEMbI, UCMpaBEHHbIE MO 3aMeYaHuto NpenodaBaTens;
gonyuweHbl owunbka wunm 6Gonee OBYX HEOOYETOB MNPU  OCBELLEHUN
BTOPOCTENEHHbLIX BOMPOCOB, KOTOPbIE NErko WCNPaBMsiiOTCA MO 3aMeYaHWuro
npenogaeatens. B pedepate moxeT ObiTb HE4OCTATOMHO MOMHO pasBepHyTa
aprymeHTauus;
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- OUeHKa «yAOBNEeTBOPUTENIbHO» CTaBUTCS, €CMU. HEMOJNIHO WUNn
HenocneaoBaTeNbHO PAcKPbITO COAEp)KaHMe maTepuana, Ho nokasaHo obuliee
NMoOHMMaHWe BoMnpoca M MNPOAEMOHCTPUPOBAHbI YMEHUsl, OOCTaTOYHble NS
AanbHenwero yCcBOeHuUs maTepuana; MMenncb 3aTpyaHEeHUst Unu OONYyLEeHbl
ownbkn B  ONpPedeneHun MNOHATUR,  UCMOJIb30BaAHUM  TEPMMUHOOMM,
ucnpaeneHHble Mocne 3amMedaHui npenopaBaTens; CTyOeHT He MOXeT
NPUMEHUTb TEOPUIO B HOBOW CUTyaLuu;

- OUEeHKa «HeyAoOBNeTBOPUTENbHO» CTaBUTCS, €CIU: He pPacKpbITO
OCHOBHOE coaepXaHune y4vyebHoro matepumana; OBHapPY)XEHO He3HaHWe Wnu
HenoHMMaHue 6onblen unu Hambonee BaxHOM YacTn yvyebHOro martepuana;
ponyuieHbl  OWKnGKM B onpedeneHnn  MNOHATMK, MpUM  UCMONb30BaHUN
TEPMUHOSOMMN, KOTOpble HEe WCMNpaBfeHbl MOCNe HECKONbKUX 3amMeYaHui
npenogaBaTtens; HapylweHa JiorMka B U3NOXEHWW matepuana, HeT
HeobxoanMbIx 0606LLEHNI N BbIBOAOB; HELOCTAaTOYHO CCPOPMMPOBAHbLI HaBbIKN
NMCbMEHHOWN peun; pedepaTt ABNSETCa nnarmatoMm pyrux pedepatoB bonee
yem Ha 90%.

CocTtaButenb C.E. 3103uH
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