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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.B.01 OcHoBbI (pu3nKH

1. Koa n HaumeHoBaHMe HanpaBfieHUA NOATOTOBKMU:

44.03.05 MNeparormnyeckoe obpasoBaHue (C ABYMS NPOPUASMU NOATOTOBKM)

2. Mpocdnnu noaroToBKM:

MaTtemaTtuka. IHhdopmaTmka n nHdopMaunoHHbIE TEXHOOrMN B o6pasoBaHn
3. KBanudukauma BbinyckHuka: bakanasp

4. ®opma ob6pasoBaHua: OyHas, 3a04Has

5. Kachepnpa, oTBeyarLan 3a peanmsaumio QUCUUNNUHDbI: Kadeapa npukiagHomn

MaTemaTuKkn, MHPOPMATUKN, PU3NKN N METOANKN X NpenogaBaHns
6. CoctaBuTENb NpOrpaMmmbi:

C.E. 3103uH, kaHangaT puanko-mateMaTM4ecknx Hayk, OLEHT

7. PekomeHOgoBaHa:

Hay4HO-MeToOMYEeCKMM  COBETOM  dakynbTeTa  hU3MKO-MaTeMaTUYecKoro

€CTeCTBEHHO-Hay4Horo obpasoBaHus, npotokon Ne 1 ot 31.08.2017 r.

8. YuebHbin roa: 2017-2018 Cemectp: 1



9. Llenu n 3apgaum y4e6HON ANCLUNIINHDBI:

LUenbo  OMCUMNNUHBbI  SBMASIETCS  U3YyYEeHME  OCHOBHbIX  3KCMepUMEHTarnbHbIX
3aKOHOMEPHOCTEN U 3aKOHOB, NEXalnX B OCHOBE MEeXaHUKW, MOSEKYNAPHON (OU3NKN 1
TEepMOANHAMUKN, SNEKTPOAMHAMUKK, OBIafeHue CTygeHTaMuM MeToOoM  Hay4yHoro
13MYECKOro No3HaHNS ABNEHNI NPUPOAbI.

3apaum gMcuUMnIHbI:

- PacKpbITb OCHOBHbIE 3KCNEPUMEHTalbHblE 3aKOHOMEPHOCTU PU3NYECKUX ABIEHUN;

- COOOWNTL CTyAEHTaM codepXXaHue HayuvHbIX 3HaHWA Mo AuCUMNnMHe; oBnageTb
MeTodamMm peLleHnst n3nYecKknx 3agay;

- MpoaHanM3MpoBaTb OCHOBHbIE MPUHUMMbLI MOOENMPOBAHNSA (PUNYECKUX SABMEHWUMN,
YyCTaHOBUTb 0651aCTb NPUMEHUMOCTU 3TUX MOoAeNEeN.

10. MecTo y4eO6HOM AMCLUMNIUHbLI B CTPYKType obGpa3oBaTesibHOM NporpaMmmbil:
ancumnnuHa OcHoBbI m3ankn BXxoauT B 6nok b1 «ducumnnmHel (mogynm)» n senseTcs
obs3aTenbHON MCUUNIIMHOM BapnaTUBHOM YacTn obpasoBaTenbHOM NporpamMmel.

11. KomneTeHuum oOGyyvarwouwlerocsi, copmupyemMble B pe3ynbTaTe OCBOEHUA
OUCLUMUNSINHDI:
npodeccuonHansHble (MK): MNK-4.

B pe3ynbTate nsyvyeHus gucumnimHbl OCHOBbI (PM3NKM OOY4aIOLMNCA AOMKEH:

3HaTb!:

— WCTOPUIO pasBUTUS U COBPEMEHHOE COCTOSIHUE HaykMm O CTPOEHUM U CBOMCTBaXx
BELLECTB;

— KMYeBble SKCMEepUMEHTbl, MpuBedlne K W3MeHeHuto npegcrasneHvn o6
okpyxatowem mupe (onbiThl LUTepHa, Pesepdopaa, v ap.);

— YypaBHEHWs, OnucCbiBaKLMe COCTOSHME MAaKPOCKOMUYECKUX CUCTEM C PasfnnyHbIMU
CBOWCTBaMM.

yMeTb:

— aHanuMampoBaTb MHAOPMALMIO N0 PU3MKE U3 Pas3NNYHBIX UCTOYHUKOB C pasHbIX TOYEK
3peHus, CTPYKTypupoBaTb, OLeHMBaTh, NPeacTaBnaTb B JOCTYNHOM A8 APYIUX BUAE;

— CaMOCTOATENbHO MOMOMHATL 3HaHUA NyTem paboTbl ¢ y4ebHOW, Hay4YHO-NONYNsiPHON
N Hay4YHOW NuTepaTypon.

BnageThb:

— MeTodaMu TeopeTU4eCcKoro nccrnefoBaHus PU3NYECKNX SIBIIEHUN, NMPOUCXOOALLNX B
npupoae;

— HaBblkaMu UCMOMNb30BaHUSA HAYYHOTO A3blka, HAYYHOW TEPMUHONOMNN;

— HaBblkaMu pelleHns u3ndecknx sagau.

12. CTpykTypa 1 cogepxaHme y4e6HOM AUCLUNSINHDI:
12.1 O6bLem gucunnnmHbl B 3a4eTHbIX eauHulax/yacax B COOTBETCTBUU C
y4yebHbIM nnaHom — 3/108.



12.2 Buabl y4e6HOM paboTbl
OuyHasa ¢popma o6y4eHus

TpynoeMKocTb (4achl)
Mo cemecTpam
Bug yuebHol paboTbl B TOM 4ucne P
Bcero B MHTEPaKTMB-
. cem. 1
HoW chopme
AyOWTOpPHbIE 3aHSITUS, B TOM YMCHE: 54 20 54
nekumm 18 6 18
npakTu4eckme 36 14 36
CamocTtodaTtenbHasi paborta 54 54
dopMa NpoMEXYTOYHOM aTTecTaumm 0 0
(3a4€T c oueHkon — 0 yac.)
WToro: 108 20 108

3aoyHasa ¢popma o6y4eHus

TpynoeMKoCTb (4achl)
y B ToM uuncne B Mo cemecTpam
Bug y4ebHow paboTbl
Bcero WHTEepaKTUB-
o ceccuda 1 ceccus 2
Hon dhopme
AyOMTOPHbIE 3aHATUS, B TOM YMCHIE: 8 8 8 0
nekuum 4 4 4 0
npakTnyeckmne 4 4 4 0
CamocTosaTenbHas paborta 96 - 40 56
dopma NPOMEXYTOYHOM aTTecTaumnn 4 B 4
(3a4ét ¢ oueHkonm — 0 yac.)
Utoro: 108 8 48 60
12.3 CogepxaHue pa3fenoB AUCLUNIIUHDbI:
E/QH HaumeHoBaHve pasgena QucuunmHbl CopepxaHve pasgena gUCLMNINHbI
1. | OCHOBbI KNHEMATVKN U OUHAMUKN. OTHOCUTENBHOCTD OBWXKEHUS. MpeancTaBneHus
HbloTOHa O CBOWCTBax MNPOCTPAHCTBA U BPEMEHM.
Cuctembl oTcyera. Paguyc-BekTop, BEKTOpPbI
nepemMeLLieHmns1, CKOPOCTU, YCKOPEHMS.
TaHreHumanbHoOe 1 HopMmanbHoe yckopeHne. OCHOBHbIE
3aaun  KMHEMaTuKu. Yrnoeble nepeMeLleHune,
CKOPOCTb K yckopeHue. CBA3b NMHEMHbIX U YIMoBbIX
BEMUYUH.
MepBbii 3akoH HbloToHa. WHepuunanbHble CUCTEMBI
oTcdyeta. Cwvna, npuHUMMN HE3aBUCUMMOCTU OEeNCTBUSA
cun. Cwvnbl B  npupogae, dyHOaMeHTanbHble
B3aumoaencTeusi. Bropoi 3akoH HbloToHa.
Macca, uwmnynec. TpeTtuin 3akoH HbloToHa. [MpuHLMN
OTHocuTenbHocTM [anuned. paHuubl NPUMEHUMOCTMU
MexaHuKn HeloToHa.
2. | 3aKoHbl COXpaHeHWs1 B MEXaHuke. 3aKkoHbl coxpaHeHusi. 3aKkoH COXpaHeHUs uMMnynbca.
KoHcepBaTMBHbIE W  HEKOHCEPBATUBHbIE CWUMbl W
CUCTEMBI.
Pabota. CBsisb cunbl C NOTEHUWANbHOW 3HEpruen.
Buabl paBHOBeCKSA. QHEPrUS MEXAHNYECKOTO OBWDKEHWSI.
3aKoH CoXpaHeHUs1 1 NpeBpaLLEHNst IHEPTUM.
3. | OcHoBbl MKT, rasoBble 3aKOHbI. OcHoBHbIE npeacraBreHns MOMEKynsipHO-
KMHETUYECKOM Teopuu ras3oB. [laBrneHue rasos.
Temnepatypa U1 ee wnsMepeHue. AbconioTHas
TemnepaTtypa. VpeanbHbIn ras. YpaBHeHne
MeHgeneeBa-KnanenpoHa. Ma3oBble 3akoHbl. OCHOBHOE
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ypaBHEHNEe MONEeKyNApHO-KUHETUYECKON TEOpUM ra3os.
MocTosiHHaa BbonbumaHa. MonekynsapHo-KMHeTU4eckoe
WCTOMNKOBaHWe abCconTHOW TemnepaTypbl U aBMAEHUS.

TepmoanHamuka.

TepmoguHamudeckass cuctema. TepmoguHammuyeckoe
paBHOBecue. BHyTpeHHss1 3Heprusi, U ee M3MEHeHue
npy B3aUMOLEWNCTBUN TEPMOAUHAMUYECKMX CUCTEM.
Pabota u Tennota kak ¢opmMbl obmeHa 3Hepruen
MeXay cMcTeMamm.

lMepBoe Hayano TepmoanHamukn. NpMMeHeHne Nnepeoro
Havana TEepMOANHAMUKN K nsonpoLeccam.
TennoemkocTe. BTopoe Hauyano TepmMoOaUHAMUKN.
O6paTtnumble 1 HeobpaTumble npouecchl. TennoBble
MalUMHbI. MigeanbHbin umkn KapHo.

OneKkTpoanHaMuKa, OCHOBHbIE 3aKOHbI
AMNeKTPOCTaTUKMN.

SnekTpuyeckme 3apsagpl. 3akoH KynoHa.
Onektpuyeckoe none B Bakyyme. Paborta cun
anekTpoctatndeckoro nons. [loTteHuman. OnwucaHue
3MeKTPOCTaTUYEeCKoro nNons ¢ MOMOLLBIO NoTeHunana u
BEKTOpa HanpsKeHHOCTU nons. JKBUMOTEHUManbHble
NMOBEPXHOCTU U CUNOBbLIE NINHUN.

OnekTpocTaTnyeckoe none nNpu Hanuyium NPoOBOAHMWKOB.
OnekTpocTaTnyeckoe none npu Hanumuum
AVANEKTPUKoB. [MPOBOAHUKM B 3NEKTPUYECKOM Mone.
OnNeKTPOEMKOCTb.

3aKoHbl MOCTOAHHOIO TOKA.

Onektpuyecknn Tok. 3akoH Oma And oAHOPOAHOro
yyacTka uenw. ConpoTtuenexue NnpoBoAHMKA.
CTtopoHHMe cunbl. DnekTpoasukylias cuna. IcTouHmkm
Toka. 3akoH Oma And HeogHOPOAHOro y4yacTka v Ans
3amkHyTonm (momHow) uenu. 3akoH [xoyns-JleHua.
PasBeTBnéHHble  anekTpuyeckne uenu. [lpaBuna
(3akoHbl) Kupxroda.

MarHuTtHoe nosne. Ynpyrue n
3MNeKTpOMarHnTHble konebdaHusa n
BOJTHBbI.

Cvna JlopeHua. WHaykumsi  MarHMTHOrO  nons.
Bsanmopenctene TokoB. Cuna Awmnepa. OnbiThbl
Papagesi. MarHMTHbIM NOTOK. 3aKOH 3NEKTPOMarHUTHOM
nHaykumm ®apages n npasuno JleHua. CamonHAayKumnS.
CKOpOCTb 1 YCKOPEHME NMPU rapMOHUYECKOM KonebaHum.
YpaBHeHNEe [OBWKEHWUsT MPOCTENINX MEXaHUYECKMX
cuctem  6e3  TpeHus.  MasTHukn.  [MapameTpbl
3NeKTpMYECKnX konebdaHumn.

CobctBeHHaa 4acTtota konebaHun. KuHeTuyeckas,
noteHuManbHas W MofHas 3Heprus konebnouwerocs
Tena. 3aTtyxawwme konebanusi. BonHbl. Bugbl BOMH.
CkopocTb BOSHbI. [Mnockve u cdepuyeckme BOSHbI.
YpaBHeHVEe NNOCKON rapMOHNYECKON GeryLien BOSHbI.

OcHOoBbI FreOMEeTpPUYECKON U BOSTHOBOW
ONTUKN.

OcHoBbl reomeTpudeckon onTuKKM, nNpuHUun depma,
NpernomMreHne n oTpaxeHue ceeTa, NONHOE BHYTPEHHeEE
OTpaxeHwue.

NHTepdepeHums ceerta. BpemeHHas "
NPOCTPaHCTBEHHAs KorepeHTHoCcTb. MeToabl nony4eHus
KOrepeHTHbIX ~ MCTOYHUKOB  cBeTa: onblT  HOHra.
NHTepdepeHums B TOHKMX nrieHkax. dundpakuusa ceeTa.
AdvdpakumoHHas pelueTka Kak cnekTparnbHbin Npubop.

OnemeHTbl KBaHTOBOWN OU3NKK

doToanekTpudecknin 3PdEKT; ero aKcnepumMmeHTanbHoe
uccnegoBaHve. YpaBHeHMe JWHWTENHa. POTOHBI.
Mogenb atoma Bogopoaa bopa-Pesepdopaa. OnbiThl
Pesepdopana. CoctaB sagpa. HyknoHel. 3apsg wu
MaccoBOe Y1Cno gapa. SHeprus cBasu aapa. NsoTonbl.




12.4 MexxgucumnnmHapHble CBsI3M C APYrMMu AUCUUNIIMHaAMMU:

Ne HaumeHoBaHWe ancumnnuH y4ebHoro nnaHa, ¢ KOTopbiM Ne Ne pasgenos gucuunIvHbI
n/n OpraHu3oBaHa B3aMMOCBSI3b AUCLMMNIINHBI paboyen pabouelt NnporpaMmmbl, CBAA3aHHbIX
nporpaMmbl C yKa3aHHbIMU OUCLMNIIMHAMK
01 Obuwas u akcriepumeHmarnbHasi husuka 1-9
02 Mamemamuka 1-9
12.5 Pazgenbl gucumnivHbl 1 BUAbl 3aHATUN
Ou4Has doopma ob6y4eHus
Buabl 3aHsATUN (4acoB)
Ne HanmeHoBaHue pasgena
MpakTn- Jlabopa- | CamocTtosiTenbHasi
n/n ONCUMNIUHBI Jlekunn Bcero
yeckue TOpPHbIE paboTta
OCHOBbI KUHEMATUKN U
01 2 4 0 6 12
ANHAMUKN.
02 3aKoHbI COXpaHeHUst B > 4 0 6 12
MexXaHUKe.
03 OcHoBbl MKT, rasoBbie 0 12
3aKOHbI.
04 TepmognHamuka. 12
OnekTpoanHamMuka,
05 OCHOBHbI€ 3aKOHbI 2 4 0 6 12
3NEKTPOCTaATUKMN.
06 3aKOHbl MOCTOSAHHOrO TOKA. 2 4 0 6 12
MarHuTHoe none. Ynpyrue
07 N 9NeKTpOMarHUTHbIe 2 4 0 6 12
KonebaHus 1 BOMHbI.
08 OcHosBebl reomeTpu4eckoi 1 > 4 0 6 12
BOJTHOBOW OMTUKM.
09 OneMeHTbl KBaHTOBOW 5 4 0 6 12
bu3mnKm
3a4€T C oLeHKon 0
Wroro: 18 36 ) 54 108
3aoyHasa ¢hopma o6y4eHus
Buabl 3aHATUN (4acoB)
Ne HanmeHoBaHue pasgena
Mpaktun- Jlabopa- | CamocTtosiTenbHas
n/n OVCUMMIUHDI Jlexkumn Bcero
yeckue TOPHblE paboTta
01 OcHOBbI KUHEMATUKN U
1 0 0 9 10
AVNHAMUKN.
02 3aKoHbI COXpaHeHUs B 0 1 0 10 11
MexaHuKe.
03 OcHosbl MKT, rasoBble 1 0 0 9 10
3aKOHbI.
04 TepmognHamuka. 0 15 15
05 OnekTpoanHamuka,
OCHOBHbI€ 3aKOHbI 1 0 0 9 10
3NEKTPOCTaTUKMN.
06 3aKoHbl MOCTOSIHHOIO TOKA. 0 1 0 10 11
07 MarHutHoe norne. Ynpyrue
N 3NeKTpOMarHUTHbIE 1 0 0 9 10
KonebaHus 1 BOMHbI.
08 OcHoBbI reomeTpu4eckoi u 0 1 0 9 10
BOJTHOBOW OMTUKM.
09 OneMeHTbl KBaHTOBOW 0 1 0 16 17
PU3NKM
3a4éT C oLEeHKon 4
Wtoro: 4 4 | 0 96 108




13. YyebHO-MeTOANYECKOE U MH(POPMALIMOHHOE oGecneyYyeHne AUCLMNIIUHDI:
a) oOCHOBHas nurtepartypa:

Ne n/n MNcToYHMK

MpoHvH, B.B. ®usnka : y4ebHuk / 6.B. MNMpoHuH. - M. : N3pgatensctBo PITAY-MCXA umeHn 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)

TawnbeikoBa-byuwikesuy, N.W. dnsumka. YuebHuk. B 2 yactax MonekynsapHas cousunka un
TepMoanHaMuka. QnektTpudecTso u MmarHetusm / .. TawnbikoBa-bywkesuny. - MuHcK :
02 Bbiwanwas wkona, 2013. - Y. 1. MexaHuka.. - 304 c. - ISBN 978-985-06-2324-9 ;
[OnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235732 (20.08.2014)

Tpodmmora, T. N. OcHoBbl n3nKn. ATOM, aTOMHOE SIAPO M 3NEMEHTapHble YacTuubl : yyeb.

03 | hoc. / T.W. Tpodumosa .— M. : KHOPYC, 2011 .— 224c : un. — ISBN 978-5-406-01196-6

04 Tpodmmora, T. U. OcHoBbl Gu3nkn. BonHoBass n kBaHTOBast ontumka : y4eb. noc. / T.W.
Tpodumosa .— M. : KHOPYC, 2011 .— 224c : un. — ISBN 978-5-406-01195-9

05 Tpodmmoa, T. N. OcHoBbl u3nkn. MexaHuka : y4eb. noc. / T.N. TpodumoBa .— M. :
KHOPYC, 2011 .— 224c : un. — ISBN 978-5-406-01192-8

06 Tpodmmora, T. V. OcHoBbl nsmkn. dnektpogmHamuka : y4eo. noc. / 04T.N. Tpocdmmosa .— M.

: KHOPYC, 2011 .— 272c : un. — ISBN 978-5-406-01194-2

0) pononHuTenbHas nuteparypa:

Ne n/n NcToYHMK

BbyTtukos, E.. ®usnka. B 3-x kH : yyebHoe nocobue / E.W. bytukos, A.C. KoHapaTtbes, B.M.
Y3guH. - M. : ®usmatnut, 2010. - KH. 3. CTpoeHune n cBoincTBa BellecTtsa. - 337 c. - ISBN 978-
5-9221-0109-7, 978-5-9221-0110-3; [OneKTpoHHbIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book&id=75494 (20.08.2014)

07

BonbkeHwTenH, B. C. CBopHWK 3agad no obliemy Kypcy dpuaunki : ans ctyg. Tex. sysos / B.C.
08 BonbkeHwTenH .— 3-e u3g., ucnp. un gon. — CI16 : KHwxkHbIn Mup, 2008 .— 328c. — (B nep.)
.— ISBN 5-86457-2357-7

Wpogos, WN.E. 3agaun no obwen cdusmke : yuebHoe nocobue / N.E. Npogos. - 9-e n3g. (an.). -
09 M. : BUHOM. Jla6opaTtopus 3HaHun, 2012. - 436 c. - ISBN 978-5-9963-1016-6 ; [OneKTpOHHbIN
pecypcl. - URL: http:/biblioclub.ru/index.php?page=book&id=221737 (20.08.2014)

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble Pecypcehbl:

Ne n/n McToYHMK

BoHaapb, B.A. Obwas dusuka. MNMpakTukym : ydebHoe nocodbue / B.A. boHgapsb, N.C.
TawnbikoB, B.A. AkoBeHko ; noa pen. B.A. AkoBeHko. - MuHck : Beiwaniwas wkona, 2008. - 574
c. - ISBN 978-985-06-1235-9 ; [OnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=235595 (28.06.2017)
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14. MaTepnanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHDbI:

lNMporpammHoe obecneyeHue:

-Win10 (unn WinXP, Win7), OfficeProPlus 2010

—bpay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—-GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

Habop gemoHcTpaumoHHoro obopygoBaHus (HOYTOYK, 3KpaH, MynbTUMeananpoeKkTop
EPSON), Becbl anekTtpoHHble y4ebHble BYJ1-50 OM, nabopaToOpHbI KOMMMEKT Mo
MexaHuKe C METOAMYECKUMM pekoMeHZaunamm (4 WwTykn), nabopaTopHbIN KOMMMEKT No
MOMEKYNSIPHON (PU3NKE C METOOMYECKMMU peKkoMeHZaumsamu (4 WTyku), TepMoMeTp
3NEKTPOHHLIN, MUKponabopaTopus no ontuke (5 wTyk), npubop ana O3M, UCTOYHWMK
nuTaHna B5-47, koMnnekT ousnyecknx nnakaTos.


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
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

15. TlepevyeHb WMH(GPOPMALMOHHLIX  TEXHOMOrMW, UCNOSIb3yeMbIX NpwU
ocyliecTBneHumn obpasoBaTesnibHOro npowecca Nno gucuuninHe (Moayno):

Mpw peannsaumm ANCUUNIIMHBI UCNOMb3YIOTCA MHGOPMaALIMOHHO-CNPaBO4HbIe
cucteMbl U npodeccrmoHarnbHble 6a3bl JaHHbIX:

—HayuyHas anektpoHHas 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/
—WMHdopmaumnoHHaa cuctema «EguHoe OkKHO goctyna kK obpasoBaTternbHbIM
pecypcam» http://window.edu.ru/

—®epepanbHbIn LeHTp NMHpOopMaLNOHHO-06pa3oBaTeNbHbIX pecypcos -
http://fcior.edu.ru

—OneKTpoHHO-6MbNMoTedHas cuctema «YHuBepcutetckas 6Oubnuoteka onliney -
http://biblioclub.ru/

16. Popma opraHmsaumm caMocTosATeNIlbHOM paboThbl:
e NOAroTOBKA AOKMNaAoOB M pedepaTos;
e BbINOSIHEHME 3adaHun u3 ¢oHOa OUEHOYHbIX CpeacTB Ans  opraHuM3auuu
TEKyWero KOHTPOMsl  YCNeBaemMoCTM U MNPOMEXYTOYHOW  aTTecTtauum
oby4aromxca.

17. TlMepeyvyeHb Yy4yeOHO-MeTOAMYECKOro obecneyeHMa ANA  opraHusauuu
camocTosiTeNibHOU paboTkl 0GyyarowWwmxca No gucuunnuHe (Moaynio):
MHTepakTnBHble MaTepuarbl (Npe3eHTaumn) ko Bcem Temam. KoMmnnekTbl manyeckmnx
3a4aud NpakTU4YeCcKon HanpaBfEeHHOCTH.

18. Kputepuu oueHKM BUAOB aTTecTayum no nToram oCBOeHusi AUCLUUNIUHbBI:

«OTNUYHO»

CTyoeHT ymeeT CcoeauHATb 3HaHUS U3 pasnnyHbiX pas3genoB Kypca, ymeer
npodeccnoHanbHO MNPOKOMMEHTUPOBATL un3ndeckun akt, ymeeT yCTaHaBnvBaTb
CBSA3b TEOPETMYECKMX NPELCTaBMEHMNA O 3aKOHAX 3NEKTPOAMHAMUKM C pesynbTaTamu
N3BECTHbIX 3KcrnepumeHToB. [lonHO, nNpaBUSIbHO M norndeckn 6e3ynpeyHo uanaraeT
TEeopeTU4ecknin  marepmarn, MoxeT obocHoBaTb CBOWM  cyxaeHus. Bnapeert
HeobxoauMbIM MaTtemaTudeckum annapatom. CnocobeH 06bACHUTL CyTb (PU3NYECKOro
aBneHnsi. bes 3aTtpygHEHUA NpPUMEHSIET TEOpeTUYEeCKMEe 3HaHus Npu  aHanuae
KOHKpPeTHbIX 3adad u BonpocoB. CBobogHO nopbupaeT (cocTaBnseT cam) npumepsl,
UNACTPUpPYOLWKnE TeopeTudeckne nonoxeHusi. ConpoBoxgaeT OTBET CBEAEHUSAMU MO
UCTOPUN BOMPOCA; OPUEHTUMPYETCS B CMEXHbIX Temax Kypca, 3HaeT OCHOBHYHO
nuTepaTtypy No CBOEMYy BOMPOCY, B TOM YUCIE M3NaraemMyl B LUKOSbHbIX y4ebHUKaX.
YMeeT nokasaTb CBSI3b W3YYEHHOro TeopeTMYecKoro maTtepuana c cogepaHuem
LLKOJSTbHOM Nporpammeil.

«XopoLlo»

CTyoeHT xopowo BrnageeT Teopuen Bonpoca; BUOUT B3aMMOCBSA3b Pa3fnyHbIX
pas3fenoB Kypca, MOXeT MX OObsCHUTb. MoXeT HanWTu npumepsbl, UANKCTpUpPYyoLLme
otBeT, ymeeT wucnonb3oBate YMK. Xopowo Bnageetr npodeccnoHanbHON
TEPMUHOMOMMEN, B Clly4ae HEBEPHOro ynotpebrieHnss TepMmmHa MOXeT caM UCNpPaBUTb
owunbky. B OCHOBHOM nMOMHO, NPaBUIILHO W JIOTMYHO W3NaraeT TeopPEeTUYECKUN
mMaTtepuan, MoxeT obocHOBaTb CBOM CyxAeHusi. MNpumeHsieT TeopeTudeckne 3HaHus
npu aHanuae akTM4eckoro marepmana, MOXeT NPUBOAUTb COOCTBEHHbIE MPUMEPHI,
UNACTPUPYIOLWNE TeopeTUYEeCKne MONOoXeHUs. YMeeT Mnoka3aTb CBSA3b M3YYEHHOro
TEeopeTMYecKkoro mMatepuana ¢ cogepXaHMem COOTBETCTBYIOLLEro pasgena LUKOSIbHOW
nporpammbl. [lonyckaetca 1-2 HegoyeTa B WU3NOXEHUN U peyvyeBOM OhopmneHun
oTBeTa. [JeMOHCTPUPYET XOPOLUNA yPOBEHb MOHMMaHKs BonpocoB no Teme. Obnagaer
npaBuiibHON (PU3NYECKON PeYbHO.

«Y[OoBNeTBOPUTENBHO»


http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://biblioclub.ru/

CTyoeHT npaBunbHO  BOCMPOM3BOOUT  OCHOBHbIE  MOJSIOXEHUA  Teopuw,
AEMOHCTPUPYET NOHUMAaHUE 3TUX MOMOXEHUNA, UNNIOCTPUPYET UX npumepamun. Ymeet
MCNONb30BaTb 3HAHUSA NMPU XapakTepucTuke dakTnyeckoro matepmana. B 1o xxe Bpems
B OTBETEe MOryT NMpUCYTCTBOBaTb CriefyolimMe HegoyeTbl: a) AonyckaeT HETOYHOCTU B
onpeneneHum MOHATUN, TEPMWHOB, 3aKOHOB (HO McCOpaBnseT WX Npu  MNOMOLUM
HaBOASALLMX BOMPOCOB 3Kk3aMeHaTopa); 0) nsnaraeTt maTepuan He4OCTaTOYHO MOJSIHO; B)
He MOXeT [ocTaTodHO rnyboko M pokasatenlbHo OBOCHOBaTb CBOM CYXAEHWS; T)
nsnaraet marepuan HeJOCTaTOYHO NocrneaoBaTernbHO; A4) OONyCKaeT OWMOKM B peyu.
OTBeyvass Ha KOHKPETHbIN BOMPOC, HE YYUTbIBAET pasfuyHble BapuaHTbl 0By4eHus,
0o0yCrnoBfeHHble  LensamMu, YCNoBUAMW U UHAMBUAOYaNbHbIMM ~ OCOBEHHOCTAMM
ayautopun. [posBnseTr accouMaTuMBHbIE 3HaHMSA NUWb MPU  YCIOBUM HABOASLLMX
BOMpOCOB 9k3amMeHaTopa. C TpyaAOM COOTHOCUT TEOpUK0 BOMpoca C MPaKTUYECKUM
npMMepoM, noATBEPXKAAlWMM MNpaBUbHOCTb Teopuu. [aéT HeBepHble NpUMepHI,
nytaetca npu  U3NOXeHUM cyulectBa wuamdeckoro dakrta. Cnabo Bnageet
npodeccuoHanbHOM TEPMUHOMOMMEN, [OMNYCKaeT MHOro OwuboK M He yMeeT Wux
NCNpaBuUTb.

«HeynoBneTBOpuTENBLHO»

He noHuMmaeT cyTb BOMpoca, MexaHW4yecku MOBTOPSET TEeKCT neKkuunm unu
y4yebHuKa, He yMeeT HaWTh HYXHOe MOATBEPXAEHME B 3alMTy UM ONpOBEpPXKEeHue
onpenenéHHon no3vumn, He 3HaeT, He YMeeT COOTHEeCTU TeOputo C npakTukon. He
BnageeT TEpPMMHOMOIMENW, NoAMEHSEeT OAHWM MNOHATUS ApyrMMu. He noHumaeT cyTu
HaBOASLLMX BONPOCOB.

19. MeToanyeckne ykasaHuas AOns obOyyaroWMXcA MO  OCBOEHUIO
aucumnnuHbl (Moayns):

Mpuctynas K maydeHuto yv4ebHOM AMCUMMNUHBLI, Npexae Bcero obydvatowmecs
AOMMKHBbI 03HAKOMUTBLCA C y4ebHOW nporpaMMont OUCUMNNANHBL. ONEKTPOHHbLIN BapuaHT
paboyen nporpammbl pasmeLléH Ha cante b BI'Y.

Obyuvatowmecs 4OMKHbI UMEeTb YeTKoe npeacTaBneHmne o:

— MEepevyHe 1 CcoOepXXaHUM KOMMETEeHUMn, Ha opMupoBaHME KOTOPbIX

HanpasreHa AUCUUNINHA;

— OCHOBHbIX LiensiX 1 3agavax AUCLMNIIMHbI;
~ MAaHMpyeMbIX pesyrnbTaTax, NpeAcTaBfeHHbIX B BUAE 3HAHUA, YMEHUN

N HaBbIKOB, KOTOPble AO/MKHbI ObiTb CHOPMMPOBaHbI B MNpoOLEcce U3y4eHus

ANCUUNIINHBI;

— KONMYecTBe 4acoB, NPeayCMOTPEHHbIX y4EOHbIM NfIaHOM Ha U3yvyeHue

ANCUUNIINHBI, (POpMYy NPOMEXYTOYHOM aTTecTauuu,

— KONMMYEeCcTBE 4acoB, OTBEAEHHbIX Ha ayaUTOPHble 3aHATUA WU Ha

CaMOCTOATENbHYI0 paboTy;
dopmMax ayauTOpPHbIX 3aHATUA N CaMOCTOSTENbHOM paboThl;

CTPYKTYpE AUCLMNIINHBI, OCHOBHbIX pasgenax u Temax;
— CUCTeMe OLEHMBaHUA BalnX y4eOHbIX JOCTUXKEHUN;
— y4ebHO-MeToaNYECKOM n NHPOPMALIMOHHOM obecneyeHun

ANCUMUNIINHBDI.

OcCHOBHbIMM hopMamMn ayauTOPHbIX 3aHATUIA NO OUCUMUNINHE SBRSIOTCS NEKUMK
N NpakTU4Yeckme 3aHATUS, MocelleHMe KOTopbiX 06s3aTenbHO AnA BCEX CTYyOeHTOB
(kpome CcTyaeHTOoB, 0byyatoWwmxca N0 MHAMBMAYANbHOMY MNIiaHy).

B xode neKUuMOHHbIX 3aHATMIA credyeT He TONMbKO ChywaTb u3naraembli
mMaTepuan u KpaTtko ero KOHCMeKTMpoBaTb, HO OYEHb BaXXHO y4acTBOBaTb B aHanmse
npMMepoB, npegnaraemblx npenogaBaTenemM, B PacCMOTPEHMUM W peLlueHuun
NpobnemMHbIX BOMNPOCOB, BbLIHOCUMbLIX Ha ob6cyxaeHne. Heobxoanmo KpUTU4EeCKu
OCMbICNMBaTb npeafaraemMbil  mMaTepuan, 3agaBaTb BOMPOCbl KakK  YTOYHSIOLLErO
Xapakrepa, noMoraroLme yaCcHUTb OTAeNbHbIE n3naraemble NOMOXEHUs, Tak 1 BONPOCHI

8



NPOAYKTUBHOIO TWMa, HanpaBfeHHble Ha pacwupeHve u yrnybneHne ceegeHuMn no
n3y4aemon Teme, Ha BbliBfieHWe HeJOCTaTOYHO OCBELLEHHbIX BONPOCOB, Criabblx MecT
B apryMeHTauum u T.n.

B npouecce koHCNEKTUPOBaHUS NEKUMOHHOMO Matepuana nydlle Mcnonb3oBaTb
O[IHYy CTOPOHY TeTpagHoro passopoTta (Harnpumep, NeByko), OCTaBMB APYryto (Mpasylo)
OS5 BHECEHUA BOMPOCOB, 3aMevYaHni, 4ONOSTHUTENBHON MHADOPMaLMK, KOTopas MOXeT
NOSIBUTLCA NPU U3ydeHUn yd4ebHOM unm Hay4yHon nutepaTtypbl BO BPeMS MOArOTOBKM K
NpakTU4YecKnm 3aHATUSAM. He crnefyeTt AOCMNOBHO 3anncaTb NEKUMIo, nyylle nonbiTaTbCs
MOHSATb NOMMKY M3NOXEHUS U BblAenUTb Hanbonee BaxHble MOSIOXKEHNS NEKLMM B BUAE
OMOPHOr0 KOHCMEKTa WNN MEeHTarbHOW KapTbl(ANA COCTaBfEHUS MeHTanbHOW KapTbl
MNN OMOPHOr0 KOHCMEKTa MOXHO MCMONb30BaTbh Pas3BOpPOT TeTpaau WUnn OTAENbHbIN
YncTbli NUCT A4, KOTOPbLIN 3aTeEM MOXHO BKNEeUTb B TeTpadb AN KOHCNEKTOB).
OcHoBHble onpefeneHnss BaXXHENLMX NOHATUN, 0COBEHHO Npu OTCYTCTBUM €OMHCTBA B
TPakTOBKE TeX WNU WHbIX MOHATUA cpeaun Y4YeHblx, nydwe 3anucaTtb. He cneayet
npeHebperatb npuMepamu, 3a4acTyld WUMEHHO 3anucaHHble npuMepbl MOMOoratT
HaMOMHUTb OMOPHbLIA KOHCNEKT XMBbIM coaep)KaHneM 1 obneryatoT ero NoOHMMaHue.

B xogoe nogrotoBkM K NPakTUYECKMM 3aHATUSM  HeobXxoaumo Uu3yyuTb B
COOTBETCTBUM C BOMNPOCaMu ANSA NOBTOPEHUS OCHOBHYIO NuTepaTypy, NPOCMOTPETb U
AOMNOSTHUTL KOHCMNEKTbI NeKUUK, 03HAaKOMUTLCS C AOMNOSTHUTENBHON NuTepaTypon — 370
NMOMOXET YCBOUTb U 3aKpenuTb MNofydeHHble 3HaHus. Kpome Toro, K Kaxgon Teme B
nnaHax rmnpakTU4eCcKUX 3aHATUA [alTCA NpakTUYeckue 3afaHusi, KOTopble Takke
Heo6X04MMO BbINOMIHNUTE CAMOCTOATESIbHO BO BPEMS NOATOTOBKU K 3aHATUIO.

Mpy noarotoBke K MPOMEXYTOYHOM artTectaumm HeobxoguMoO MNOBTOPUTH
NPONAEHHbIA MaTepuan B COOTBETCTBUM C Y4eOHOM Nporpammon, nNpPUMEPHbIM
nepeyHeM BOMPOCOB, BbLIHOCALWMXCA Ha 3a4eT C oueHkon. PekomeHayetcs
MCNONb30BaTb KOHCMNEKTbl NIEKUNA U UCTOYHMKK, NepeyYncrneHHble B CNNCKe nutepaTtypbl
B paboyen nporpamme AUCLMMNIIMHBLI, @ TaKXe pecypcCbl 3MeKTPOHHO-OUBIMOTEYHbIX
cucteM. Heobxogumo ob6patutb 0cob0e BHMMaHME Ha TeMbl YYEOHbLIX 3aHATUR,
NPONYyLEHHbIX MO pasHbiM npuyMHam. [lpy HeobxoguMMOCTM MOXHO obpaTuTbCa 3a
KOHCYyInbTaumen n Metoamyeckon NOMOLLBIO K NpenoaasaTento.



MWHOBPHAYKN POCCUA
OEAOEPAJIbHOE TOCYOAPCTBEHHOE BIOOXETHOE
OBPA3OBATEJIbHOE YYPEXOEHUE
BbICLUENO OBPA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»

BOPUCOINEECKUA ®UNUAT
(BP ®IrboOY BO «Bl'Y»)

®OHA OUEHOYHbLIX CPEACTB
Mo YYEBHOW ONCUUNTITTINMHE

OCHOBbI ®PU3UKHU

HanpasneHue nogrotosku: 44.03.05 lNeparornyeckoe obpasoBaHne
(c aBymMs npodunamMm NnoLaroToBKN)

Mpodunun nogrotoskn: MatemaTuka. MHdopmaTnka n MHpopmMaLuMOHHbIE
TexHosiormm B obpasoBaHum

KBanudukaums (cteneHb) BbiNyCcKHMKA: 6akanasp
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Macnopt
¢poHOa oLeHOYHbIX cCpeacTB
no y4ye6Houn gucumnnumHe
OCHOBbI ®PU3UKHU

1. B pe3ynbTate nsyyvyeHusa amcumnimHbl OCHOBbI (pusnkn obyvarowmmcs

AOJIXKEeH:

1.1 3HaTb:

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

KrnoYeBble 9SKCMEPUMEHTbI, MpuBedlune K W3MEHEHUI0 npeacTaBneHnin ob
okpyxatowem mupe (onbiTol LTepHa, Pesepdopaa, v ap.);

ypaBHEHUS, ONUCbIBAKOLLME  COCTOSIHME  MaKpPOCKOMWYECKUX  CUCTEM C
pasnn4HbIMU CBOMCTBaMM.

1.2 YMmeTb:

aHanuampoBaTtb MHGOPMaLMo NO PU3NKe N3 PasNYHbIX UCTOYHUKOB C PasHbIX
TOYEK 3peHusi, CTPYKTYpMpoOBaTb, OLEeHMBaTb, NPeACTaBnsATb B AOCTYNHOM Ans
Apyrix Buae;

CaMOCTOATENbHO MOMOSMHATL 3HaHMA nyteM paboTbl C y4ebHOW, HayyHo-
NonynAapHON N Hay4YHOW NUTepaTypon.

1.3 BnapeTtb:

mMeToaamu TeopeTU4ecKoro nccnenoBaHms dusnyeckmx ABNEHNN,
NPOUCXOAALNX B NpUpoae;

HaBblKaMKN UCMOSb30BaHWUS HAYYHOrO S3blka, Hay4YHOW TEPMUHOMOMK;

HaBblKamMK peLlueHnss PU3nN4eckmx 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 OcHoBbl knHemMaTukn u auHamukn | MNK-4 nHavBMayanbHoe 3ajaHune
> 3akoHbl coxpaHeHusi B mexaHuke | [K-4 UHOuBMAyanbHoe 3ajaHue,
pedepaT, TecThl,
3 OcHoBbl MKT, razoBble 3aKOHbl MK-4 VHAnBUAYyanbHoe 3agaHue,
pedepaT, TecThl,
4 TepmoguHamunka MK-4 VHAnBUAYyanbHoe 3ajaHue
TeCThl,
5 OneKkTpoanHaMnKa, OCHOBHbIE MK-4 TeCTbl, UHANBUAYANbHbIE
3aKOHbI 9NEKTPOCTATUKMN. 3apaHnd
6 3aKOHbI MOCTOSAHHOIO TOKAa MK-4 WHAUBMAYanbHbIE 3aaHus,
TeCcTbl
MarHuTHOe none. Ynpyrue u MK-4 WHOUBMAYanbHblEe 3aaHns,
7 3NEeKTpOMarHuTHble konebaHus n pedepat
BOJTHbI
8 OcHOoBbI reOMETPUYECKON U nK-4 nHauBMAyansHoe 3ajaHue,
BOJIHOBOW ONTUKMN. pedepat
9 OnemeHTbl KBaHTOBOMW OU3NKN nK-4 nHauBMAyansHoe 3ajaHue,
pedepat
NMpomeXxyTo4yHasa aTTecTauusa — 3adveT C Bonpochl k 3a4éTy C
OoLeHKOM OLEHKOM
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MpunoxeHue 1

MWHOBPHAYKU POCCIUUA
BEOPUCOIMEBCKUA ®UNUAN ®EAEPAJIbHOIO FOCYOAPCTBEHHOIO BIOAXXETHOIO
OBPA3OBATEJIbHOIO YYPEXOEHUA BbICLLENO OBPA30BAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(B® ®I'BOY BO «BI'Y»)

Kadenpa npuknagHoW MmaTeMaTUKu,
MHOPMATUKU, PUIUKU U
MEeTOoOMKU UX NpenogasaHusg

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

1. OTHOCcuTenbHOCTb ABWMXEeHUsi. Cuctembl oTtcdeTa. Paguyc-BekTop, BEKTOpbI
nepemMeLLeHns, CKOPOCTU, YCKOPEeHusi. TaHreHuynanbHoe U HopMarbHoe
yCKOpeHue.

2. Yrnosble nepemMelleHne, CKopocTb U yckopeHue. CBs3b NMHENHbIX U YIioOBbIX
BENNYNH.

3. 3akoHbl HbloTOHa. WMHepuunanbHble cuctembl oTtcyeTa. Cunbl B npupoae,
dyHOaMeHTarnbHble B3anMogenCTBUS.

4. 3aKoH coxpaHeHust umnynbca. MexaHn4yeckasa paboTa.

5. JHeprnsa mMmexaHu4veckoro aswxkeHusi. Buabl paBHoBecusi. KoHcepBaTUBHblE W
HEKOHCepBaTMBHbIE CUMbl. 3aKOH COXPaHEHNS N NPEBPALLEHNS SHEPTUN.

6. OCHOBHble nMpeacTaBfieHUs  MOJIEKYNAPHO-KMHETUYECKON  Teopuu  rasos.
[aBneHuve rasoB. TemnepaTypa u ee naMmepeHue. AbconoTHaa TemnepaTypa.
MpeanbHbin ra3. YpasBHeHne MeHaeneeBa-KnanenpoHa. [@3oBble 3aKoOHbI.
OcHoBHOE ypaBHEHME MOMEKYNSAPHO-KUHETUYECKOM TEOPUN ra3oB.

7. BHyTpeHHsis  3Heprus, " ee N3MeHeHne npwm B3anMoOOenCcTBuUmn
TepmoamHammyeckmx cuctem. PaboTta n Tennorta kak ¢gopmbl ob6MeHa 3Heprmen
MeXay cuctemamm.

8. [lepsoe Hayano  TepMOAUHaMUKW. MpumeHeHne  nepBOro  Hayana
TepMogMHaMUKM K u3onpoueccaMm.  TennoemkocTb. BTopoe  Havano
TepmogmHamukn. Obpatnumble n HeobpaTuMbie NPOLECcChl. TennoBble MalUUHbI.
MpoeanbHbin unkn KapHo.

9. OnekTpuyeckme 3apsagbl. 3akoH KynoHa. JnekTtpuyeckoe Mone B BakyyMme.
Pabota cumn  3nekTpocTaTM4eCcKoro nonsi. MoTeHunan. Onuncanwue
3NEKTPOCTAaTUYECKOrO NMOMA C NOMOLLbIO NOTEHUMana n BeKkTopa HanpsiKeHHOCTH
nons. SKBUNOTEHUMANbHbIE NOBEPXHOCTU U CUSOBbLIE JIMHUN.

10. DnekTpocTaTn4yeckoe none npu Hanuunum nPOBOAHUKOB. JNEKTpoCTaTUyeckoe
none npu Hanu4unm OUanNeKTPUKoB ONEKTPOEMKOCTb.

11. OnekTpuyeckmn ToK. 3akoH Oma ana  ogHOPOAHOro  yyacTka — uenu.
ConpoTuBneHve npoBoaHuka. CTOPOHHME CuUMbl. JNeKTpoaBwXKyLlas cuna.
McTouHunkm Toka. 3akoH Oma ansa nonHow uenun. 3akoH [xoynsa-JleHua.
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12.

13.

14.

15.

16.

17.

Cuna JlopeHua. VHaykumss marHutHoro nons. Bsammopgencteume TokoB. Cuna
Amnepa. Onbitbl ®apaged. MarHuTHbI NOTOK. 3aKOH 3NeKTPOMarHUTHOM
nuaykumn ®apagea n npasuno JleHua. CamonHOyKUMS.

CKOpOCTb M yCKOPEHWEe Npu rapMOHUYECKOM KonebaHun. YpaBHeEHME OBWXKEHWUS
NPOCTENLLIMX MeXaHU4ecknx cuctem 6e3 TpeHus. MaatHukn. [MapameTpbl
3NEKTPUYECKMX KoNnebaHun.

CobcTBeHHass vyactoTa konebaHumn. KnHetudeckasi, noteHumanbHas M nNonHas
9Heprus konebntwuierocs Tena. 3aTyxawowue konebaHunda. BonHbl. Buabl BosmH.
CkopocTb BonHbl. [lnockune u cdepudeckne BOMHbL. YpaBHEHUWE MITOCKOM
rapMoHM4YecKkomn GeryLuen BOSHbI.

OcCHOBbI reomeTpmnyeckon onTukK, NpuHumMn ®epma, NpenomMneHne n oTpaxeHme
CBeTa, MNOSIHOEe BHYTPEHHEE OTpaXeHue.

MHTepdepeHuna ceeTa. BpemeHHas M NpOCTPaHCTBEHHAS KOrE€pPEHTHOCTb.
MeToabl MOMy4YeHMs  KOTEPeHTHbIX  MCTOYHUKOB cBeTa: onbiT  HOHra.
MHTepdepeHUuna B TOHKMX nneHkax. Oudpakuma cseeta. dudpakumoHHas
pelueTKa Kak crnekTpasnbHbIn npnbop.

doToanekTpnyeckun  IP@EKT; ero  dKCnepumeHTaribHoe  uccnegoBaHue.
YpaBHeHne InHwTenHa. PoToHbl. Mogenb atoma Bogopoaa bopa-Pesepdopaa.
OnbiTbl Pe3epdopaa. CoctaB sapa. HyknoHbl. 3apsa n maccoBoe Yncno agpa.
OHepruna ceasu aapa. sotonbl.

Kputepun oueHku:

- OLleHKa «OTNINYHO» BbICTABNAETCH CTYAEHTY, €CNU CTYAEHT OTMMYHO
OpUEHTUpYeTCA B TEOPETUYECKOM MaTepuane; yMeeT U3NOXUTb U KOPPEKTHO
OLEHUTb pasnuyHble noaxoabl K u3raraeMomy maTtepuwany, crnocobeH
chopMynmpoBaTb U [Ookas3aTb COOCTBEHHYID TOYKY 3peHusi; obHapyxuBaeT
cBoboaHoe BnageHue NoHSATUMHBLIM annapaToM;

- OLleHKa «XOpPOLIO» BbLICTABMSAETCA CTYAEHTY, €Cnn CTYOEHT XOpPOLUO
OpPUEHTUpYeTCA B TEOpeTUYeckoM maTepuane; UMeeT npeacTaeneHve o6
OCHOBHbIX NoAxodax K u3naraemomy MaTepuany; 3HaeT onpeaeneHus
OCHOBHbIX TEOPETUYECKMX NMOHATUI U3rnaraemomn TeMbl;

- OUeHKa «y[OBNeTBOPUTENILHO» BbLICTABMNAETCA CTYAEHTY, ecnu
CTYOEHT MOXET OpUEHTUPOBATbLCH B TEOPETMYECKOM MaTepuane; B LIENOM
nMeeT npeacTaBneHne 06 OCHOBHbIX MOHATUSIX U3flaraeMol TEMbI;

- OLEeHKa «HeyAOBNeTBOPUTENbHO» BbICTABMSAETCS CTyOEHTY, ecnu
CTYOEHT HEe OpPUEHTUPYETCS B TEOPETUYECKOM MaTepuarne; He chopMUpPOBaHO
npeacTtaBneHne 06 OCHOBHbIX MOHSATUSIX U3FTaraeMoin TEMbI.
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MpunoxeHue 2

MWHOBPHAYKN POCCHNA
®ENEPAINBHOE MOCYJAPCTBEHHOE BHOPKETHOE OBPA30BATESIbHOE YYPEXOEHVE
BbICLLIEFO OEPA30BAHUA
«BOPOHEXXCKWN TOCYAAPCTBEHHbIA YHUBEPCUTET»
BOPUCOITIEECKUA PUIMUAN
(B® ®IrbOY BO «BI'Y»)

Kadenpa npuknagHoW MmaTeMaTUKu,
MHOPMATUKU, DUINKU U
MEeTOoaMKU UX NpenogasaHus

TunoBble TecTbl No ancuunsimHe «OcHoBbI OU3UKNY»

Bapmanr 1.
A1. Ha pucyHke npegcrasneH rpadomk 3aBUCMMOCTH
KoOpAMHaThl Tena, ABwkyLerocs Baosnb ocu OX, ot A X
BpeMeHn. CpaBHUTE CKOPOCTU V1, Vo U V3 TeNa B MOMEHTbI
BpeMeHu tq, to, t3. —
1) Vi >Vo =V3
2) Vi >Vo > V3
3) Vi < V2 < V3 : ;
4) Vi =V2 > V3 0 ty b 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 ? 1 4
pe3ynbTUpPYoLLEN 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, nrieydn kotopbix pasHbl 0,1 m 1 0,3 m. Cuna,
AENCTBYyOLLIAa Ha KOPOTKoe nrieyo, paBHa 3 H. Yemy gomkHa 6bITb paBHa cuna,
AeNCcTByoLWAada Ha ANMHHOE NSieYo, Y4Tobbl pbivar 6bin B paBHOBECUU?

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

A4. Mpepnaraetcsa aBa 06bsCHEHUSA TOrO SKCNEPUMEHTANbHOro hakta, YTo yCKopeHue
cBobOAHOro NageHnsa He 3aBUCUT OT Macchl Ten.

A. B cooTBeTCTBUM C TPETbMM 3aKOHOM HblOTOHa ABa Tena NpuUTArMBaroTCa ApYr K
Apyry ¢ OAMHAKOBOW CUMOW, MO3TOMY OHU M nNagarT Ha 3eMsio ¢ OAMHAKOBbLIM
yCKOpEHMEM.

6. B cooTBeTCTBMM C 3aKOHOM BCEMWUPHOrO TArOTEHUS CUNa  TSXKECTU
nponopuuoHanbHa Macce, a B COOTBETCTBUM CO BTOpPbIM 3akOHOM HblOTOHa
ycKopeHve obpaTHO npornopuMoHanbHO Macce. [loatomy nwobble Tena npu
cBOOOAHOM NageHUn ABUXYTCSA C OAMHAKOBbBIM YCKOPEHUEM.
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Kakoe 13 HUX aBnaeTcs BepHbIM?
1) TONbKO A 2) Tonbko b 3) nA,nub 4) HM A, Hn b

AS5. Tenexka maccom m, ABMXKYLLAACA CO CKOPOCTbLHIO V, CTankMBaeTCsl C HEMOABUXHOW
TeNeXKon TOM Xe Macchl U cuenniseTca ¢ Her. IMnynbc Tenexek nocne
B3aMMOLENCTBNA paBeH

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

A6. Tennoxopg nepexoant U3 yctbsa Bonrm B coneHoe Kacnuinckoe mope. Npu aTom
apxumMefoBa cuna, 4encTByoLas Ha Tennoxom,

1) ymeHbluaeTcs 2) He uameHsieTcs 3) yBenuuuBaeTcs

4) yMmeHblUaeTCcs Unn yBenmymMBaeTCcAa B 3aBMCUMOCTUM OT pasmepa Tennoxoaa

A7. Ha pvic.A npeactaeneH rpaduk 3aBUCMMOCTY KOOpAMHATLI Tena OT BpeMeHU npu
rapMOHNYECKMX . .
konebaHusx. Kakom u3 |x Puc.A p Puc.b
rpagomkoB Ha puc.b

BblpaXXaeT  3aBMCUMOCTb
nMnynbca kKoneoénoLerocs [\ [\ [\ - [\ 2
Tena ot BpemMeHu? t =

> \‘ "“I/ -"jf 3 /"// t
RYEVEVERPYRATRYN
4

L=
BwN =

A8. Kakon 13 nepeumncneHHbix HUxe onbiToB (A, b nnu B) noateepxaaeT BbIBOA
MOREKYISPHO-KMHETUYECKON TEOPUN O TOM, YTO CKOPOCTb MOSIEKYIT pacTeT npu
yBENUYEHNN TeMnepaTypbl?

A. "HTEHCMBHOCTb BpOYHOBCKOIo ABMXXEHUS pacTeT C NOBbILWEHNEM TeMnepaTypbl.

6. [aBneHue rasa B cocyae pacTeT C MNoBbiLeHneM TeMnepaTypbl.

B. CkopocTb andyaunm kpacutens B Boge NoBbILLAETCS C POCTOM TeMMepaTypsbl.

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

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

3aBUCMMOCTb CpedHEN KMHETMYECKOWN SHEPIMN vacTuL

naeanbHOro rasa ot abcontTHOM TemnepaTypbl? 3

1) 1

2) 2 4

3) 3

4) 4 0 ,1:

A10. BHYTPEHHSAS 3Heprnda rupu ysennynBaeTcd, ecrnm

1) rpto NOOHATbL Ha 2 M

2) rvpto HarpeTb Ha 2°C

3) yBenuuUTb CKOPOCTb rMpu Ha 2 M/C

4) nogBecuTb rMPLO Ha NPYXXMHE, KOTOpasa PacTAHETCH Ha 2 CM

A11. Tennosoun Asuratenb 3a LMK NofyyYaeT OT HarpeBaTensa KosiM4yecTBO TENOThI,
paBHoe 3 KK 1 oToaeT XONo4unbHUKY KONMYECTBO TenmnoThl, paBHoe 2,4 k[x. KM
ABuratens paseH

1) 20% 2) 25% 3) 80% 4) 120%
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A12. Kakon 13 rpacumkoB, n3obpakeHHbIX Ha pUCYHKe P, xIIa
COOTBETCTBYET npoLieccy, NpoBegeHHOMY Mpu B
NOCTOAHHOM TemnepaType rasa?
1) A 2
2) b
3) B 1 B
4T r
0o 1 2 VM

A13. Tpn ncnapeHnn XMaKocTb OCTbIBaET.
MoneKkynsapHo-KuHeTu4eckasi Teopus 06 bsICHSAET 3TO TEM, YTO Yallle BCEro XUAKOCTb
NOKNOAKT MOSIEKYIbI, KNHETUYECKAA SHEPIUSI KOTOPbIX

1) paBHa cpefHen KUHETUYECKOWN SHEPTMN MOSEKYIT XXNOKOCTU

2) npeBbllaeT CPEAHIO KMHETUYECKYIO SHEPIUIO MOSIEKYIT XNOKOCTU

3) MeHbLUe cpefHen KUHETUYECKON 3HEPTUM MOSIEKYI XXUOKOCTU

4) paBHa CyMMapHOW KUHETUYECKOWN SHEPTUMN MOSEKYI XXUOKOCTU

A14. TemnepaTtypa Kpuctanmnmyeckoro tena npu nnasfeHnn He N3MeHAEeTCA.

BHyTpeHHAs 3Heprus Bewectsa npwv NnaBneHnm

1) yBenuumnBaetcs 2) He uameHsieTcs 3) yMeHblUaeTcd

4) MOXEeT YBEeNnMuYMBaTbCs UM YMEHbLUATLCSA B 3aBUCMMOCTU OT KpUCTanIn4eckom
CTPYKTYpbl Tena

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

1) 3neKkTpoHbl NepexoaaT C NMMHENKN Ha LEepPCTb

2) NPOTOHbI NEpPexoaaT C NMIMHENKN Ha LWepCTb

3) 9neKTPOHbl NepexodaT C WePCTU Ha NNHENKY

4) nNpOTOHbI NEPEXoaNaT C LWEPCTU Ha NTINHENKY

A16. Kakoe HanpaBneHne UMeeT BEKTOP HaMPSHKEHHOCTM °+q
3NEKTPUYECKOro MOMsi, CO34aHHOrO ABYMS OANHAKOBLIMM °0
pa3HOMMEHHbIMK 3apsigamu B Touke O (cm.puc)? °o—q

1) « 2) > 3 1 4) |

A17. B kKaknx n3 nepeyvmcrneHHbIX HXe TEXHUYECKMX YCTPONCTBAX MCMOMb30BaHbI
AOCTMXEeHUs B 0b6nactn uamnkn nonynpoBOgHUKOB?
A. conHeyHaa b6aTtapes
b. komnbloTEP
B. pagnonpunemHukm
TONbKO B A
Tonbko B b
TONbKo B B
mBA unusb,ueB

2Llnrp=
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A18. B ogHOpOgHOM MarHUTHOM Norie HaxoAMUTCsa pamMka, no
KOTOPOW HauYnHaeT Teudb TOK (cM. puc.). Cuna, gencreytoLlas
Ha BEPXHIOK CTOPOHY paMKu, HanpasreHa
1) BHUM3
2) BBepX A
) M3 nnockocTu nucta Ha Hac ©

) B MAOCKOCTb NucTa oT Hac &

@y

3
4

A19. B meTannuyeckoe KosbLO B TeYeHne NepBbIX ABYX v Y f" Y
CEeKyH[ BOBUraroT MarHUT, B Te4eHue crnegyowmx aByx

CEKYH, MarHUT OCTaBMsT HENOABWXHbLIM BHYTPU KOMbLa, B TEYEHME NOCNeayoLmnX
ABYX CEKyHA ero BblHAMAOT U3 KofbLa. B kakne npomMexyTku BpeMeHu B KaTyLlKe TeyeT
TOK?

1) 0-6¢ 2) 0-2cund-6¢C 3) 2-4c 4) Tonbko 0-2 ¢

A20. PagmnoctaHumsa paboTaeT Ha yactoTe 0,75-108 I'u. KakoBa AnuvHa BOSHbI,
n3ny4yaemon aHTeHHon paguoctaHuumn? (CKopoCcTb pacnpoCcTpaHeHus
anekTpomMarHuTHblx BosiH 300 000 kwm/c.)

1) 2,25m 2) 4m 3) 2,25107° m 4) 41073 wm

KpuTepumn oLeHKuU:

- OUEHKa «OTNIMYHO» BbLICTABNAETCA CTYAEHTYy, €eCnu npaBUIlbHO
BbinonHeHo 6onee 90% 3agaHuin;

- OLUEHKa «XOpoLwo» BbICTABNAETCA CTYAEHTY, ecnM NpaBuibHO
BbinonHeHo 6onee 70% 3agaHun;

- OUueHKa «yAoBnNeTBOPUTENbHO» BLICTABMSETCA CTYAEHTY, ecnu
npaBunbHO BbINoMHEHO 6onee 50% 3agaHum;

- OUueHKa «HeyaoBneTBOPUTENIbHO» BLICTABNSAETCS CTYAEHTY, ecnu
npaBunbHO BbINOSIHEHO MeHee 50% 3agaHun.

- OUEeHKa «3a4yTeHO» BbICTABNSAETCA CTYAEHTYy, ecnu NpaBUibHO
BbInonHeHo 6onee 50% 3agaHun;

- OUEeHKa «He 3a4YTeHO» BbLICTABMAETCS CTYAEHTY, €Cnu NpaBUIbHO
BbINonHeHo meHee 50% 3agaHuni.
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MpunoxeHune 3

MWHOBPHAYKN POCCHA
®ENEPAINBHOE MOCYJAPCTBEHHOE BHOKETHOE OBPA30OBATE/TbHOE YYPEXOEHUE
BbICLLIEFO OEPA30OBAHUA
«BOPOHEXXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
BOPUCOITIEECKUA PUIMUAN
(B® ®PIr60Y BO «BI'Y»)

Kadenpa npuknagHoW MmaTeMaTUKu,
MHOPMATUKU, PUIUKU U
MEeTOaMKU UX NpenoagasaHusg

TunoBble 3agaHMA ANA opraHM3auum MHAMBUAYyanbLHON paboTbl
(vnauBMayanbHble 3aaaHusa) no aucuunnuHe «OcHoBbLI PUIUKU»

MHaovenayanbHoe 3agaHve BblaaeTtcs no 6riokam, HOMep BapuaHTa 3agaHus
coBnagaeT C HOMEPOM 3aJayn U NopsiaKoBbIM HOMEPOM CTyAeHTa B cnuncke yy4ebHomn
rpynnbl.

Bbnok 1
KuHemaTtuka. [1BUXXeHMe ¢ NOCTOAHHOM CKOPOCTbLHO.

1. Katep MOXeT nnbiTb B HENOABWXHOW BoAe co ckopocTbio 10 m/c. CKkopocTb
TeyeHna pekn 1 m/c. Onpegenurte CpenHIO MyTEBYK CKOPOCTb KaTepa Ha nyTn U3
nyHkTa A B NnyHKT B n obpaTtHo. [9,9]

2. [1Ba aBTOMOOUNSA BblexanuM OOHOBPEMEHHO M3 OAHOro nyHkra. OauH
aBTOMOOMWb ABMXXETCHA Ha CeBep, APYron — Ha tro-BoCTok. C Kakon CKOPOCTU MalLUMHbI
yaansiTca gpyr oT gpyra, eCrm 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. OnpegenuTte CKOpoOCTb
yBenu4eHnsa onvHel TeHn newexoga. [2,5]

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

5. Katep npoxoaunt paccTosiHne Mmexagy ABYMS MPUCTaHsSMW Ha peke no
TeyeHnto 3a 600 ¢, a npotuB TeueHnsa — 3a 900 c. Kakoe Bpemsa notpebyetcsa kaTepy
A5 NPeooNeHns 3TOro paccTosiHUSA B o3epe? [720]

6. B 3agHiol0 CTeHKy OalHM TaHka, mMaywero CO CKOPOCTb 72 KM/,
yaapsieTcsa nyns, neTswas ropusoHTanbHO CO cKopocTbio 750 M/C BCnen TaHKy, U
yrnpyro otckakmpaeTt oT Hee. C Kakon CKOPOCTblO OTHOCUTENbHO MONETUT OTCKOYMBLUIASA
Myns, eCnu CTeHKa HaKrnoHeHa K BepTukanu nog yrnom 30°? [720]

7. Katep nepennbiBaeT peky wmpuHon 40 m. CKOpoCTb TedeHnsa pekn 3 m/c.
CKopocTb KaTepa OTHOCUTENbHO BoAbl 5 M/C. 3a Kakoe BpeMs KaTep nepensibiBeT peky
no HavkpaTyanwemy nytn? [10]

8. ABTOMOOWMNb [ABuranca u3 OAHOro MyHKTa B OPYroM C MOCTOSIHHOM
ckopocTbto 50 kM/4, a obpaTHO co ckopocTbio 70 kM/4. Onpenennte CpeaHio CKOPOCTb
Ha BCEM NyTU ABMXKEHUSN.[58 Km/Y]

9. MNponeTtaa Hag nNyHKTOM A, NWAOT BepToneTa AorHan BO3AYyLUHbIM Lap,
KOTOpbIN CHOCWUIIO BETPOM MO Kypcy camoneTa. Yepes 1 4 nunoT noBepHyn obpaTtHO u
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BCTpeTUN BO3AywWHbIN wap 20 kM oT nyHKTa A. Yemy paBHa CKOpOCTb BeTpa, ecnv
MOLLHOCTb ABuUraTensi Beprorieta octaBanacb NOCTOAHHON? [17 Km/uv]

10. Katep, nmerLwmmn cKkopoCTb v, COBEPLUMN ABE NOEe3OKN ASIUTENBbHOCTLIO 1
n t> Ha pacctosiHne S n obpaTHo. epBas noesgka coBeplUeHa MO peke, UMetoLLen
CKOPOCTb TeYeHunda u, a BTopasi No o3epy. Bo ckonbko pas Bpems OBWXKEHUS MO 03epy

BorblUe BPEMEHM ABIKEHUs kaTepa no peke? [1—u” /v’]

11. Katep coBepwmn gBe noesgknm Ha paccrtoaHne S m obpaTHo. [Nepeas
noesaka coBepLUeHa Nno peke, a BTopas No o3epy. Bpemsa ogHon n3 noesgok okasanoch
Ha TpeTb Gonblle BpeMeHu apyron noe3aku. Onpeaennte OTHOLLEHWE CKOPOCTU KaTepa
K CKOPOCTU peku. [2]

12. MNaccaxupcknin katep npoxoanT pacctodaHne 150 kKM No TeYeHno pekn 3a
2 yaca, a NnpoTuB TedeHuns 3a 3 yaca. OnpegennTb CKOPOCTb KaTepa B CTosiuen Boge (B
KMm/4). 62,5

13. OckanaTtopbl METPO ABMXKYTCS CO CKOpOCTbio 1 Mm/c. C Kakon CKOPOCTbLO
OTHOCUTENbHO MOAHMMAIOLWENCA NEeCcTHMUbl Hago Mo  HewW chnyckaTtbesl, 4YTOObI
ocTaBaTbCA HENOABWXHbIM OTHOCUTESNbHO MAaCCaXXMpOB, CTOALLMX Ha CrnycKaroLlemcs
ackanatope? 3 m/c

14. Teno npowno nyTb Sy 3a t.. [lepByt0 NONOBMHY BpEMEHU OHO OBUranochb
CO cKopocTblo V1= 10 M/c, BTOPYIO NOSIOBMHY BPEMEHU CO CKOPOCTLIO Vo = 30 M/c. HanTu
CpeLHI CKOpOCTb Ha BceM nyTu. 20

15. MNaccaxupcknin katep npoxoauT pacctodaHne 150 KM No TeYeHno pekn 3a
2 yaca, a NpoTMB TeYyeHus 3a 3 yaca. HanTm cKopocTb KaTepa B cToa4en Boae (B KM/H)?
62,5

PaBHOYCKOpeHHoe ABUXeHune.

1. MNoesn, Tporasicb ¢ MecTa, ABUraeTcs PaBHOYCKOPEHHO W, MPOMAS TPETbio
YacTb CBOEro nyTv OO Creayroulen ocTaHoBKM, aoctur ckopoctn 80 km/4. 3aTem OH
ABUranca paBHOMEPHO, a Ha nocrnegHen TpeTu NyTu — paBHO3amedneHHo. KakoBa
CpenHsasa CKOPOCTb Noe3aa Mexay octaHoBKamMu? [48 kv/d]

2. 3a kakoe BpeMda MMMO Habntogatensa NponayT nepsble TpU BaroHa noesaa,
ABWXYLLLErocs OT Hayana OCTaHOBKW paBHOYCKOPEHHO, €CIv NepBbI BaroH npowlen 3a
4 c? PaccTosiHne mexay BaroHamu npeHebpeuyb. [6,9]

3. Temno pgBuranocb paBHOYCKOPEHHO W Yepe3 6 C OCTaHOBUMOCH.
Onpegenute nyTb, NPOMAEHHbIA TENOM 3a 3TO Bpemsi, ecnu 3a 2 C 40 OCTaHOBKWU €ro
CKOpOCTb Bbina paBHa 3 Mm/c. [27]

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

5. HauanbHasa ckopoctb aBTomobuns 10 m/c, koHeyHas 30 m/c. Onpegenutb
CPEeAHIo NyTEBYIO CKOPOCTb, ECIM M3BECTHO, YTO NEPBYHO MNOMOBMHY NyTU aBTOMOOWIb
ABUrancsi paBHOMEPHO, a BTOPYIO NOSIOBUHY — paBHOYCKOPEHHO. [13]

6. ABTOMOOWNb, AOBWXYLWIMWCSA CO CKOpOCTblo 72 km/d4. OcyuwecTtenser
aBapuiiHoe TOPMOXKEHME C yckopeHneM 5 m/c?. OnpeaenuTe ckopocTb aBTOMOGUNS Ha
NOSIOBUHE TOPMO3HOrO NyTu. [14]

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

_ _ 2
8. NpaAMonuHenHoe ABMXeHWEe TOYKU 3a4aHO YpaBHEHNEM x(t)=—2+3t =05t

(m). Onpegenute NyTb, NPOMAEHHbLIN TENOM 3a 8 ¢ ABwxeHus. [17]
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9. 3a naTy cekyHOy paBHO3aMeaNeHHOro ABWXEHUA Teno npoxoauT nyTb 1
M UM ocTaHaBnmBaeTcda. Onpegenute paccTtosiHMe, NpPonAeHHoe TerioM 3a TpeTbio
CeKyHy CBOEro ABuxeHus. [5]

10. KoopguHata Tena, BblpaxXeHHast B MeTpax, 3aBUCUT OT BPEMEHMH,

BbID@KEHHOr0 B CeKyHAax, Mo 3aKkoHy: X=2cos2f  OnpegenWTe MakCMManbHOe
yckopeHue Tena. [8]
11. KoopguHata Tena, BblpaxXeHHast B MeTpax, 3aBUCUT OT BPEMEHMH,

BbID@KEHHOr0 B CeKyHAax, Mo 3akoHy X=2si2f  OnpegennTe MakCUMarbHYHO
CKOpPOCTb. [4]
12. KoopguHata Tena, BblpaXeHHasi B MeTpax, 3aBUCUT OT BPEMEHMH,

BbIPa)XXEHHOTO B CeKyHAaXx, Mo 3aKoHy * ~ 21g 2t

[4]

. Onpe,qenvlTe MaKCMMalibHYHO CKOPOCTb.

13. Teno gemxeTca NPAMOSIMHENHO, NPUYEM KoopauHaTa nponopuuoHasrbHa
Kyby BpemeHn. Onpegenute Kak W3MEHSIETCS  YCKOPEHWEe OT  BPEeMEHMW.
[nponopuuvoHanbHa nepBon cTeneHn BpemMeHu|

14. Teno gBwxeTca NPAMOSIMHENHO, NMPUYEM KoopauHata nponopunoHansHa
yeTBEPTOM CcTeneHn BpeMmeHu. OnpegenuTe 3aBUCUMOCTb YCKOPEHUS Tena OT BPEMEHW.
[MponopumoHansHO BTOPOW CTENeH BpeMeHHU]

15. Teno paBwxeTcs NPAMOMMHENHO, MpUMYEM KoopauHata obpaTHo

— _ n
xX=c V—Czt )

nponopuuoHanbHa BpeMeHu 't Ecrn Ci W C2 — KOHCTaHTbI, TO CKOPOCTb

Onpepnenute 3HaveHue n. [-2]
CBob6oagHoe nageHue.

1. 3a nocnegHw cekyHay cBOOOAHOro nageHus Teno npoxogut nytb 50 m.
Onpepgenute nonHoe Bpemsi nageHuns tena? [5,5]

2. Teno cBobogHo nagaet 6e3 HadanbHOM CKOPOCTU C BbicOTbl 1210 M.
OnpegenuTte cpeaHo CKOPOCTb Ha HMXKHEN nonosuHe nyTn. [133]

3. B nocnegHw cekyHay CBOOOAHOrO nageHus Teno npowsio nyTb
4yeTBEPTYHO YacTb Bcero nytn. Onpegennte Bpems nageHuna tena. [7]

4. Teno 6polweHo BepTUKarbHO BBEPX CO ckopocTbio 40 m/c. Kak oTHocuTCs
NyTb K NepemeLleHnto Yepes 6 ¢ nocne Havana asmxeHna? [5/ 3]

5. CBobogHO napatouiee Teno 3a MNOCNEOHIo CEeKyHAYy nageHus umeet
cpenHioto ckopocTb 8 m/c. Onpenennte cpenH CKOPOCTb HA BCEM MyTU CBOBOAHOrO
nageHus. [8]

6. C kpbllM AOMa OTOopBanach Cocyrnbka, kotopas 3a Bpems 0,2 ¢ nponetena
MUMO OKHa, BbicOTa KoTtoporo 1,5 M. C kakol BbICOTbl OTHOCUTENbHO BEPXHEro Kpasi
OKHa oTopBanacb cocynbka? [2]

7. PakeTta cTtaptoBana C MNOBEPXHOCTM 3eMnn n [Buranacb BepTUKanbHO
BBEPX C yckopeHneM 5 m/c? B TeueHne 10 ¢ noka paboTanu ee apuratenn. CKOMbKO
BPEMEHW NpoMaeT C MOMEHTa NpekpalleHms paboTbl ABuraTens 40 MOMeHTa NageHus
pakeTbl Ha 3emnto? [14]

8. [Ba Tena nagawT C pasnMyHbIX BbLICOT W AocTUrawT 3emnu
oAHoBpemMeHHO. Bpems nageHna nepsoro Tena 4 ¢, a BToporo — 1 ¢. Ha kakown BbicoTe
OT NoBepPXHOCTN 3emnu GbINo NepBoe Teno, Korga BTOpoe Havano nagatb? [34]

9. AspocTtat nogHumaeTcs ¢ 3eMnM BEPTMKANbHO BBEPX C YCKOpeHuMEM 2
m/c?. Yepes 5 ¢ nocrie Hayana ABWKEHUS U3 HEro Bbinan npeameT. Yepea kakoe Bpemsi
nocre Havana nageHust npegMeT ynaget Ha 3emnio? [3,5]

10. [IBa Tena OpolueHbl U3 OOQHON TOYKN BBEPX C OANHAKOBOW CKOpOCTbio 20
Mm/c ¢ nHTepeanomMm BpemeHu 2 c. OnpegenuTte UHTeEpBan BpeMeHu, nocrne dpocaHus
BTOPOro Teria, Koraa tena BHOBb BCTpeTATcs. [1]
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11. [1Ba Tena OpolleHbl U3 OAHOW TOYKM BBEPX C OAMHAKOBOW CKOpOCThbio 20
M/c ¢ nHTepsanomMm BpemeHu 5 c. Onpegenute nHTepBan BpeMeHu, nocrie dpocaHus
nepBoro Tena, korga Tena BHOBb BCTPeTATCS. [4]

12. Wapwuk nagaet ¢ BbicOTbl 20 M Ha MNOBEPXHOCTb OTCKaKMBad OT Hee C
notepen 25 % ckopoctn. Onpegenure NonHoOe BpeMs 40 KOHLUA OTCKOKOB. [14]

13. Teno nagaet c BbicoTbl h. Pasgenute aTy BbICOTY Ha Tpu OTpe3ka Tak,
yToObl Ha MPOXOXAEHME KaKOoro M3 HuX noTpeboBanocb OAMHAKOBOE BpEMS.

OnpegenviTe ANMVHY BTOPOrO 1 TpeTbero oTpeakos.. [//3; Sh/9]
14. Teno 3anyLweHO BepTUKanbHO BBEPX, TaK YTO 3a 12 ¢ OHO NpoLusio NyTb

/ 2.2
400 m. Onpegennte ero HavasnbHYH CKOPOCTb. [(gt ty48S - gt )/2]

15. Wapuk nagaet ¢ BbicoTbl 20 M Ha MOBEPXHOCTb, OTCKaKMBas OT Hee C
notepen 25 % ckopoctu. Onpegenure BpemMs Mexgy YeTBepTbiM U NATbIM OTCKOKOM.
[1,27]

KpnBonnHenHoe aBMXeHue.

1. [1Boe urpatoT B Msd, Bpocas ero apyr apyry. Kakon Hanbonbllen BbICOThI
AOCTUTHET MsIY BO BPEMSI Urpbl, €CAM OT OAHOIO UrPoKa K APYroMy OH NEeTUT B TEYEeHue
BpeMeHu paBHoro 4 ¢? [20]

2. Teno 6GpolleHO C HavamnbHoW ckopocTblo 10 m/c mog yrmom 60° K
ropu3oHTy. KakoB pagumyc KpMBU3HbI TPAEKTOpUW OBWXEHUSA Tena B TOYke BpocaHus?
[20]

3. C BbICOTbI 2 M oA, yrnoM 45° K ropusoHTy BpoLLeH MY, KOTOpbI nagaeT
Ha 3eM/l0 Ha paccTosiHuM 43 M NO ropu3oHTanM oT Mecta nageHus. Onpegenvte
BpeM4 norerta KamHs. [3]

4. Ms4YMK, OTCKOYMBLUMA OT MOBEPXHOCTM 3EMNN BEPTMKANbHO BBEPX CO
ckopocTtbto 10 m/c, mponeten MMMO OKHa AOMa, BbiCOTa KOoToporo paBHa 1,5 m, 3a
Bpemsa 0,2 ¢. Ha Kakon BbICOTE OTHOCUTESbHO 3EMSM HAXOAUTCA BEPXHUW Kpan okHa?
[2,9]

5. [1Be yacTuubl OBWXYTCS C YCKOPEHWEM g B OAHOPOAHOM MOMne Cunbl
TsHKeCTU. B HavanbHbI MOMEHT BpPEeMEHW 4YacTulbl HaxXOAWNCb B OLHON TOYKE W
nmenu ckopoctn 3 n 4 Mm/c, HanpaBneHHblE FOPU30OHTANbHO M B MPOTUBOMOSIOXHbLIE
CTOpPOHbI. Yepe3 kakoe BpeMs BEKTOpbl WX CKOPOCTEW OKaXyTCA B3auUMHO
nepnengnkynapHeimun? [0,34]

6. Teno ckonb3uT co ckopocTbldo 10 M/C NO rOPU3OHTANbHOM MNIIOCKOCTH,
npubnmxascb Kk wenn. Llenb obGpasoBaHa ABYyMS OTBECHbIMM MapanfenbHbIMu
CTEeHKaMu, paccTosiHne mexay kotopbiMu 0,2 M. CKONbKO pas Teno yaaputcsa O CTEHKM,
npexage 4yem ynaget Ha AHO, ecnu rmybuHa wenn 5 M, a yaap O CTEHKY cuuTaTb
abcontoTHo ynpyrum? [50]

7. Tloag KakMm yYrnoM K TFOPWU3OHTY HYXHO OpocuTb Teno, 4Tobbl ero
MakcuMMarbHas BblCcOTa nogbema 6bina B YeTbipe pasa MeHblle AanbHOCTW noneta’?
[45]

8. M3 BepToneTa, neTdALiero ropusoHTanbHO co ckopocTbto 20 M/c, Ha BbicOTe
20 m cbpolieH rpy3 6e3 HavanbHOW CKOPOCTU OTHOCUTENbHO BepToneTta. o Kakum
YITIOM K FOPU30OHTY rpy3 yrnageT Ha 3emnio? [45°]

9. Teno 6poleHo Bepx Nog YrrioM K rOpu3OHTY C HavarnbHOW CKOPOCTbLIO Vo.

w3

MO,EI,yJ'Ib M3MEHEHNA CKOPOCTU BO BpemMA norneta CcoCcTaBuUn o
3v02/8g]

Onpegenntb

MaKCUMalibHYHO BbICOTY TPAEKTOPUK Tesa. [
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10. Teno 6poweHO Nog HEKOTOPbIM YrAOM K TFOPU3OHTY U HambonbLUyo
BbicOTy 20 M gocTturaet, yganmeLuMcb no ropmsoHtTanu Ha 1000 m oT Toukmn GpocaHus.
OnpepgenuTte ckopocTb Tena B AaHHom To4ke. [500]

11. Yemy paBeH paguyc KpMBU3HbI B KOHEYHOW TOYKE TPAEKTOPUU KaMHS,
OGpOLLEHHOro ropmn3oHTanbHO C BbICOTbI 5 M, ecnn ganbHOCTb ero noneta 10 m? [30]

12. Teno 6GpolueHo nogd yrrnom 60° K ropu3oHTy co ckopocTbio 10 Mm/c.
OnpegenvTte 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 Mexpagy HanpaBfeHMEM BEKTOPOB CKOPOCTU W YCKOpPEHUs 4vepes 2 c rnocne
Havana aBwmxeHua? [45°]

14. C BbicOTbl 20 M B ropuM3OHTanbHOM HarnpasfeHun OpoweH MaAY Co
ckopocTbto 5 M/c. Onpegenurte pacCTosiHMe Mexay OBYMS YynpyrumMmu CcoCcegHuMMM
yaapamu msiHqa o 3emnio. [20]

15. TlpyM [OBMXKEHUM KOSIOHHbI aBTOMOGWUIIEM C O0OCTAaTOYHO BbICOKOM
CKOPOCTbIO V KOMKM PS3N C KOrec aBToMOOMNA MOryT rnonacTb B CreayloLlyo 3a HUM
MawuHy. OnpegenuTbe 6e30nacHy0 AUCTaHUMIO MeXay aBTOMOOMNAMU, NpU KOTOPOW

2
KOMKW FPSi3n He nonaayT B UAYLLYIO criegoM asTomatumty. [V /g]
OvHamuka. NpamonuHenHoe ABUXEHMeE.

1. Ha nogcrtaBke nexuT Teno maccon 2 Kr, NOABELUEHHbIA Ha MpYXUHe,
noABeLeHHOe Ha MpyXuHe XecTkocTbto 1 H/M. B HayanbHbIi MOMEHT MNpPYyXWHa He
pacTsiHyTa. MoACTaBKY HAuYMHAOT OMyckaTb BHWU3 C yckopeHuem 5 m/c?. Yepes kakoe
BpeMs NoAcTaBKa oTaenutcs oT Tena? [2]

2. Ha noacrtaBke nexuT Teno maccon 1 Kr, NoAaBelleHHOe Ha MpyXuHe
XecTkocTbto 16 H/M. B HayanbHbI MOMEHT BpPEMEHM MNpPYXWHA He pacTaHyTa.
MoAcTaBKy HauuMHalOT oOnyckaTb BHU3 C  yckopeHuem 2 m/c®. Kakum 6Gypet
MaKCUMarbHOE pacTsKeHMEe NPYXuHbI? [1]

3. CKonbKO BaroHOB MOXET paBHOMEPHO BE3TU MO FOPU3OHTaNIbHOMY MyTH
31eKTPOBO3, cuna TarM Kotoporo pasHa 13940 H, ecnn macca anektpoBosa 184 T,
mMacca ogHoro BaroHa 55 1, a koadpumumeHT TpeHns kaveHunsa — 0,0017 [22]

4. llap maccon 4 Kr HaxoOuUTCs B SWMKe, KOTOPbIA cOCKarnb3blBaeT Mo
HaKMOHHOW MITOCKOCTM C YrnoM HaknoHa 45°. KoadbdumuneHT TpeHus paseH 0,5. C kakoi
CWNOW Wap AaBuT Ha NepeaHioto cTeHky? [10]

5. [1Ba Tena maccamv my 1 Mz (M1 > My) COEAMHEHbI NPYXXUHOW N HAXOAATCSH
Ha rnagkoM ropusoHTanbHoM noBepxHoctn. K cucteme  npuknagbiBaeTcs
ropusoHTanbHas cuna F B nepBoM crydae K Teny my, a BO BTOPOM Criydae K Teny mo.

HanTtn oTHOLWEHWEe BO3HUKAOLWMNX MPY 3TOM AedhopManmi MPYXUHbI Ax, /Ax2. [m2 /ml]

6. 'py3bl Mmaccon 1 Kr n 2 Kr oBUXYTCA BAOSb BEPTUKASIbHOM OCU C NMOMOLLN
CUCTEMbI NOABWMXHOIO N HENOABMXXHOrO 6noka. C kakum yCKOpPEHNEM OBUXKETCS NepBbli
rpys, ecnu rpys 6onbLien maccol NOABELLEH K NoaBmXkHOMY 6510ky? [0]

7. Tsrauy coobliaeT HeHarpyxeHHOMy npuvueny yckopeHve 0,4 m/c?, a
npuvueny ¢ rpy3omM — yckopeHvem 0,1 M/c?. OnpedenuTb yckopeHue, ecnv Tsray GyaeT
BecTn oba npuuena. TpeHnem npeHebpeub. [0,08]

8. CaHu CKomnb3AT paBHOMEPHO MO HAKMOHHOW MAOCKOCTU C YINIOM HaKMoHa o.

KakoB npu aToM KO3(PPUUNEHT TPEHUS MEXAY CKOSb3ALLMMU MOBEPXHOCTSAMN? [tg“]

9. [Ina yoepxaHns Tena Ha HaKMOHHOW MMOCKOCTU C yrroMm HaknoHa 30°
Hy>xHa MMHMMmanbHas cuna 10 H, a gna pasHomepHoro nogvema — 17 H. KakoBa macca
Tena? [2,8 kr]
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10. Ha pocke maccomn 6 kr, nexalien Ha rnagkon NoBEepXHOCTU, HaXOAWUTCS
B6pycok maccon 4 kr. Kakylo MMHMMAanNbHYK CUNY HYXXHO MPUIIOXUTb K OCKE, YTOObI
BpyCOK CKONb3WN NO HEW, eCnun KO3 UUMEHT TpeHMa Mexay BPyCKOM 1 AOCKOW paBeH
0,27 [20]

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

12. I'py3 nexuT Ha nony kabuHbl nudTta. Bo ckonbko pas cuna gasrieHus
rpy3a Ha Moy MOZHUMAIOLLErOCs C yckopeHuem 5 m/c? nudTa Gonblue €ro cunbl
AAaBNEeHUs Ha Non OMyCKaloLLEerocs ¢ TEM Xe Mo BennymHe yckopeHnem nudgpra? [3]

13. Teno nogHMMaroT BBEPX MO HAKITOHHOW MSIOCKOCTU C YIIIOM HakfioHa o U
KoadppuumeHToM TpeHnsa u. Onpepenutb  KOIMUUMEHT MOME3HOro LencTBus

HaknoHHol nnockocty, [/ +Hciga)y

14. HaknoHHasi NMocKoCTb C YIrNoM HaknoHa 45° OBMXETCA C YCKOPEeHMEM Mo
rOPU3OHTaNbHON MOBEPXHOCTU MO HaMpaBfiEHUIO OCTPUSA HAKIMOHHOW MSIOCKOCTH.
HauynMHas ¢ Kakoro 3HayeHus1 YCKOpEeHUs, Teno, nexawlee Ha HaKNOHHOM NIIOCKOCTU |,
Ha4YyHeT NOLHUMATbLCA MO HAaKIMOHHOM MNIIOCKOCTWU, eCinn KO3MMPUUMEHT TPEHUA Mexay
TENOM M HaKMOHHOW NIIOCKOCTbLIO paBeH 0,17 [12]

15. [1Ba Gpycka maccamum 2 Kr U 3 Kr, CKpenseHHble HegedopMUpoBaHHON
NPY>XMHOW XeCTKOCTbio 2 H/CM, HaxogdaTcs Ha rragkom ropusoHTanbHoMm crtone. K
OpyckaM MpuNoXeHbl rOpPU3OHTasnbHblE CUNbl, cooTBeTcTBEHHO 2 H wmn 3 H,
HanpaBfieHHble B pasHble CTOPOHbI. HanTn yctaHoBMBLIEECS yONNHEHWE NPYXUHbI. [1,2
cM]

OvHamuka. 3aKoH BceMUpPHOro TAroteHusi. KpuBonuHenHoe aABuXxeHue.

1. KakoBo yckopeHue cBobogHOro nageHus Ha nosepxHoctn CornHua, ecnu
cuuTaTtb, 4YTO OpOMTOM 3eMnu SABMSETCA OKPYXXHOCTb C pagnycom 1,510% km 1
nepuogom spawieHus 1 roag. Paguyc ConHua 7-10° km? [270]

2. Maccol aByx 3Be3a paBHbl My u Mz (M4 > M), S — pacctoaHue mexay
HUMK, a G — rpaBuMTaUMOHHAsa MOCTOsAHHas. Yemy paBeH nepuog obpalueHus aTux

21\ S* IGM, + M
3Be3[ Mo KpyroBbIM opbuTam BOKpYr ux obLuero ueHTpa macc? | n\/S 1G(M, 2) ]

3. KakoBa pormkHa OblTb ASIMTENbHOCTbL CYTOK Ha 3emne, 4Ttobbl Tena Ha
3KBaTope ObINn B COCTOAHUN HEBECOMOCTU, ecnu paanyc 3emnu paseH 6400 km? [1 4
25 MuH]

4. Bo cKomnbKO pa3 MakcuMMmarnbHasi BbiCOTa nogbema Tena, OpoLIeHHOro Ha
JlyHe, ©onblie aHanornMyHon BbICOTbI Mpu OpocaHum Ha 3emnie, ecnv HadvanbHble
CKOPOCTM B 000MX Cryvasix OAMHaKOBbl, OTHOLIEHME 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). [Py <
P2]

6. CnyTHUK OBWXKETCA NO KpyroBon opbute Bokpyr 3eMnu Ha pacctoaHun h ot
ee noesepxHocTn. Pagmnyc 3emnn R. YckopeHne cunbl TSXKECTM Ha NOBEPXHOCTM 3eMnn

g. HanTtu ckopocTb cnyTHUKA. [R Vg (R +h) ]

7. [Ba OOVMHAKOBbLIX OJHOPOMHBIX JKENMeaHblX Luapa, COMpUKacasich,
NPUTAMMBAIOTCS APYr K APYry Mo 3aKoHy BCEMWPHOrO TSroTeHwsi ¢ cunoit F. Macchl
LIapoB YBENMMUMMM B N pa3. Kak U3MEHUTCS Mpy 3TOM cUrna B3aUMOAENCTBUSI MexXay
wapamu? [yBenuuunace B n*? paa]
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8. Y noeepxHOoCTM 3emnu (T.e. Ha paccTtosiHuM R OT ee ueHTpa) Ha Teno
AencTByeT cura BceMuUpHoro TaroteHns 36 H. Yemy paBHa cuna TAroTeHus,
AencTByoLada Ha 9To Teno Ha pacctosHuu 3 R ot ueHTpa 3emnn? [4H]

9. Begpo ¢ Bogon BpawaeTca B BEPTUKANbHOM MSIOCKOCTM Ha ANIMHOM HUTU
annHon 1,6 M. [lpu kakon HavMMeHbLUEW CKOPOCTW BpalleHuss Boda He Oyaer
BblNnBaTbCA 13 Begpa? [4]

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

11.  MoToUMKNUCT MOXeT [ABUratbCA MO BepTUKanbHOW CTEHe B
rOPU3OHTANbHOM MSIOCKOCTU C MUHMMAarbHOM cKopocTbio 25 m/c. Onpenenntb pagnyc
NOBEPXHOCTN, ecnn KoaduUMEHT TpeHus paseH 0,2. [12,5]

12. o BHYTpPEeHHeNn rnagkon NoBEPXHOCTM nosion ciepbl pagnyca R = 2 m
ABWXETCA B TOPWM3OHTanbHOW NnockocTn Hebonblioe Teno. KakoBon AormkHa ObiTb
CKOPOCTb Tena, 4YTobbl OHO, ABUrasicb 6e3 TpeHus, ocTaBanocb BCe BPeEMs Ha OAHOW
BblcoTe R/2 oT HUXHen Toukun cdpepbl? [5,4]

13. CkopocTb camorieTa npu BbIMOSIHEHUN «MEPTBOW METNNY» MOCTOSAHHA U
paBHa 400 m/c. CuyuTas, 4TO YernoBEK MOXET MEepPeHOCUTb MATUKPATHbIE Meperpysku,
onpefenvuTb MMHUMarbHbIA paguyc TpaekTopum camoneTa. [4 kM|

14. Kak OoTHOCATCS Apyr K Apyry curbl, C KOTOpbIMM aBTOMOOUIb OaBUT Ha
cepeavHy BOMHYTOrO W BbIMyKNOro Mocta MoctoB? Paguyc KpuBu3Hbl B 060mx criyqasax
paBeH 50 M, CKOPOCTb ABMXEHNSA 72 KM/M. [9]

15. MaTtematnyeckmn MasaTHUK C AnuHOM HUTM 50 cm BpalwaeTcs B
rOpM3oHTarnbHOW MMocKoCcTn ¢ YyactoTon 1 ob/c. Kakon yron obpasyeT HUTb MasiTHUKa C
BepTukanbto? [60]

bnok 2
3aKoHbl coOXpaHeHUA 3Heprum, umnynbca. PaboTa.

1. ABym Tenam maccamm 0,2 kr n 0,5 kr coobwmnnm OANHAKOBYHO IHEPTUHO.
BTopoe Teno npowuno nocrne atoro 4o octaHoBku nyTb 1,1 M. Kakon nyTe nponget o
OCTaHOBKM MepBOe Teno, ecnu KoadpduumeHt TpeHus ana oboux Ten oguMHaKoBbIN?
[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 3a4aHHOWM WNPUHbI L, 4TOObI
BOJa CTekana 3a MUHUMarnbHoe BpeMsa? TpeHne He yunTbiBaTb. [45]

4. [1ea Tena ¢ maccamm m 1 3m ABWXYTCS NO B3aMMHO NepneHanKynapHbIM
HanpasneHusMm. [locne coyaapeHus Tefio Maccorm m octaHoBunocb. Kakas yactb ero
SHepruu nepewwno B Tenno? [2/3]

5. CTpys Bogbl ceveHvem 10 cM? yaapsieTcsl O CTEHKY MepreHanKyNsipHoO K
HEen n ynpyro otckakmaeT 6e3 notepu ckopocTn. C Kakon CUNOn OAENCTBYeT BoAa Ha
CTEHKY, €CIiM CKOpPOCTb TeyeHusi Boabl B Tpybe 10 m/c, nnotHocTb BoAbl 1000 kr/m>3?
[400]

6. C knuHa maccbl M = 10 kr 1 yrnom HaknoHa o = 45°, npuctaBneHHoro K
CTEeHKe, cocKarnb3blBaeT Terno maccon m = 4 kr. KoappuumMeHT TpeHuss Mexay Terom u
KnuHom paseH 0,5. Toraga, ecnu npeHebpeydb TpeHNEM MeXOY KIMHOM 1 OKpYXakoLmMmn
€ro CTeHKamu, cura AaBneHus KnvHa Ha BepTuKanbHyo cTeHy paBHa: [10]

7. YenoBek CTOMT Ha HENOOABWXHOW Tenexke, Haxogswencs Ha
rOpM30HTarnbHbLIX penbcax, U GpocaeT nog yrnom 60° K ropM30oHTY KaMeHb Maccow 3 Kr
CO CKOpocTblo 5 M/c oTHOocuTenbHO 3emnun. Kakyto paboTy OH npu 3TOM COBepLUaeT,
€Cnun mMacca Tenexkm Bmecte ¢ yenosekom 160 kr? [38]
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8. WWHyp gnuvHon L nexuT Ha rmagkom ctone, Ha OAHY TpeTb CBELUMBAsCb C
ero kpas. Onpefenntb CKOPOCTb LIHypa B TOT MOMEHT, Korga OH, COCKOMb3HYB CO

cTona LenukoMm, 3aMMmeT BepTUKasribHoe NosioXKeHue. [2 2gL/3]

9. May maccon 0,4 kr, netsawmmn co ckopocTtbio 10 M/c, yaapsieTcst 0 CTEHKY U
yrnpyro OTCKakmBaeT OT Hee. HananTe 3HayeHne cusbl, AENCTBYIOLLEN HA MSY BO BpeEMS
yoapa, ecrnv yron Mexay BeKTOPOM CKOPOCTM M CcTeHkoi paBeH 30°, a Bpemst
B3anmopgencteus 0,1 c. [40]

10. Ha kakoh MWHMManbHOW BbICOTE Ha[ MOBEPXHOCTbI BOAbl OOSMKEH
HaXOAMTbCS LieHTP Lwapa nnoTHocTbio 100 kr/m3, 4ToGbl NMpW nageHWM B BoZy OH
norpyauncs Ha rmyéuny 0,3 m? ConpotneneHnem npeHebpeub. NnotHocTb Boabl 1000
kr/M°. [2,7]

11. Onpegenute paboTy, 3aTpayeHHy0 Ha cxXaTue NpyXuHol Ha 0,2 M, ecnu
Aanga aecpopmauunmn atom npyxmHel Ha 0,4 M Heob6xoanmo nNpunoxuTeb cuny 6 H. [0,3]

12. Tenexka OBWKETCA TOPU3OHTaNIbHO C MNOCTOSHHOW CKOPOCTb, U B
HEKOTOpPbIN MOMEHT Ha Hee KragyT Terio C Maccou, paBHOM Macce Tenexku. Ha
CKOJSIbKO MPOLIEHTOB YMEHbLUNIIACh 3HEPIUs TeNexkun? [75]

13. 'py3oBuK egeT co ckopocTbio 7 M/c. Maunk maccon 0,25 kr, GpoLLEeHHbIN
BOOMOHKY rpy3oBMKa, ydapsieTcs abCconioTHO ynpyro B ero 3agHun 6opT C
ropu3oHTanbHomn ckopocTbio 10 m/c. OnpegennTb MMNYNbLC MsYa nocne yaapa. [1,4]

14. TMpu nocaake camoneTt maccon 5-10* kr aBuxXeTCst ¢ yckopeHuem 6 m/c.
KakoBa MOLLHOCTb TOPMO3SILLEN CUIbl, €CNU HavanbHas ckopocTb 30 m/c? [4500 kBT]

15. Teno maccoun 1 Kr ygapseTcs Heynpyro O nokosLeecs Teflo Maccomn 4 Kr.
OnpegenuTte oonto NOTEPAHHON KMHETUYeckon aHepruun. [0,8]

bnok 3
MonekynsapHasa dmsmnka. Fla3oBble 3aKOHbI.

1. Kakoe paBneHwe Ha CTEHKM cocyda MNpPOU3BOAMT a3, ecnu cpenHsas
KBagpaTudHasa ckopocTtb ero mornekyn 500 m/c, macca rasa 3 r, a o6bem — 0,5 n? [5-1 05]

2. CKONbKO MOMEeKyn COOAepXMTCS B OOHOM NMTpe BOAbl, €CNK ee NITIOTHOCTb
1000 kr/m>? [3-10%]

3. B cocyne obbemom 20 cm® npu Temnepatype 27 °C n gasneHuu 10° MNa
HaxoOuTCs OAHOATOMHbIA wmAaeanbHbld ras. OnpefenuTb CKOPOCTb LUHypa B TOT
MOMEHT, KOrga OH, COCKONb3HYB CO CTOMa LEeNIMKOM, 3aNMeT BepTUKaribHoe NosioxXeHune.
[3]

4. BakyyMHble HacoCbl MO3BOMSAIOT MOHWXaTb fasneHve ao 1,5-107'° Ma.
KakoBO B 3TOM crniyyae cpegHee pacCTosHMe Mexay Morekynamu npu temneparype 27
°C?[0,3 mMm]

5. B o6beme 1 cm® npu aasnenumn 20 klMa HaxogaTcs 5.10'"° MONeKyn renus
(0,004 kr/monb). KakoBa ux cpegHekBagpatuyHasi ckopoctb? [400]

6. Hebonblwon BO3QYLWHbLIN WAPUK yOepXnBaeTcs B BOAE Ha HEKOTOPOW
rmybuHe npu TemnepaType 17 °C. Llapuk oTnyckawoT, U OH BcnnbiBaeT. Ha
NOBEepPXHOCTW BOAbI Npy TeMnepaTtype Bo3ayxa 27 °C o6beMm wapuka ysenmuuncs Ha 20
%. OTO 03Ha4yaeT, YTO nepBOHavanbHas rnybuHa HaxOXAEHWUs Lapuka cocTaBnsana:
[1.6]

7. Ha pHe cocyna, 3anofiIHEHHOro BO34YXOM, FEXMUT MOMbIA MeTansinyeckmi
lapuKk pagmycom 2 cM u Maccor 5 r. [1o kakoro gaBneHUs Hy>XHO CxXaTb BO34yX B
cocye, YToGbl Wapwk nogHAnca Beepx? Temnepatypa noctosHHa u pasHa 20 °C, M =
0,029 kr/monb. [1,25-107]
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8. CrekngaHHyto Tpybky anvHon 10 cm Ha 1/3 norpyxatT B pTyTb. 3aTem ee
3aKpbIBalOT nanbLeM 1 BbiHUMaT. Kakon anvHbl CTONOMK pTyTU OCTaHeTcs B Tpybke,
ecnun atmocgepHoe aasneHune coctaenseT 750 mm pTyTHoro cton6a? [3 cMm]

9. [1ea cocyga, cogepxallux OOHY M Ty >Xe Maccy OOWMHaKOBOro rasa,
coeavHeHbl Tpybkon ¢ kpaHoM. B nepBom cocyae naBreHue 10° Ma, BO BTOPOM — 3.10°
Ma. Kakoe ycTaHOBMTCA [JdaBneHMe nocne OTKPbITUS KpaHa, ecnu TemnepaTtypa
ocTaBanacb noctosiHHoin? [1,5-10° MNa]

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

11. B BepTukanbHOM UWNWHAPE HaxoguTca Mo nopliHemM ra3 npu
TemnepaTtype 400 K. Macca nopwHs 4 kr, nnowags 0,004 M2. Kakoii maccel rpys Hago
NOSIOXNTb Ha NOPLUEHb, YTOBbI OH OCTarica Ha MecTe Npu MeasIEHHOM HarpeBaHum rasa
Ha 100 K, ecnn atmocdepHoe aaenexvie 10° Ma? [11 kr]

12. Hacoc, o6bem kotoporo 1,2:10° m®, coeaumeH ¢ cocymom,
o6bem koToporo 0,03 m>. Ha ckonbko MpOLEHTOB BO3pacTaeT fAaBreHue B
cocyde 3a oOvH XO4 MOPLUHA Hacoca, ecnu TemnepaTtypa npu 3TOM He
mMeHsieTca? [4 %)

13. Kak usmeHnTCca gaBneHve ngearnbHOro rasa npu yBermyeHuu
KOHUEHTpaumMm Monekyn B 3 pasa, ecnv CpefHdas KBagpaTudHas CKOpPOCTb
MOJSEKyI OCTaeTcs HEM3MEHHOM? [yBENMUUTCSA B Tpy pasal

14. MNpwn HarpeBaHUn naeanbHbIN ra3 nepeseneH n3 coctosiHis 1 B
coctosiHne 2. Kak wuameHuncss npy 9TomM ob6beM rasa? Macca rasa NOCTOsIHHa.
[ymeHbLUMnCS]

15. KakoBa Temnepatypa 8 r kucnopoga, 3aHumarowero oovem 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 XxonogunbHuke oT TemnepaTtypbl 276 K go 273 K
notpebosanock Bpemsa 300 c. Kakoe Heobxoanmo Bpems Ans npeBpaLleHusi 3TON BOAbI

B nen, ecnim A/ ¢ =807 [8000]

3. Kng Ttennosown mawwuHbl paBeH 18 %. Yemy Oynet paseH KIM, ecrnu
noTepu Tenna ymeHblWNTb B 2 pasa? [59]

4. Ina npurotoBneHuUsi BaHHbl HEOOXOAMMO CMelaTb XOMOAHYH Body Mnpu
284 K v ropauyto Bogy npu 339 K. Kakoe konn4ecTtso ropsiien Boabl HEO6XOANMO B3SITb
ans nonyyenms 0,55 m° Boabl npu TemnepaTtype 309 K? [0,25]

5. Ona HarpeBaHus 1 Kkr HemsBecCcTHoro rasa Ha 1 K npuv nNOCTOAHHOM
aasneHumn Tpebyetca 912 [k, a ana HarpeBaHUst Npu NOCTOSIHHOM ob6beme — 649 [Ixk.
YTto 310 3a ras? [kucnopog]

6. KMNAa Ttennoson mawwuHbl 41 %. Kakmm crtanet K[, ecnu TennoTa,
notpebnsemas 3a Uuukn, yBenuumBaetcA Ha 18 %, a Tennota, oTgaBaemas
XONOAUIbHUKY, yMeHbLWNTCA Ha 6 %7? [53 %]

7. [1Ba cocyga HanomnHeHbl OAHUM N TEM Xe rasom nog AasrieHnem 4-10° Na
n 9-10° Ma maccon 0,2 kr 1 0,3 Kr cooTBeTCTBEHHO. Mocre Toro, Kak cocybl COeaAHUMN
TpybKON, 06BLEMOM KOTOPOM MOXHO npeHebpeyb, Temnepartypa Bo3pocna Ha 20 %.
OnpepenuTe ycTaHOBMBLLEECS AaBrneHne B cocyae. [7-107]
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8. KMnpn rtennosown mawwuHbl paBeH 20 %. Yemy Oynet paseH KI1M, ecnu
noTepu Tenna ymeHblWwWnTb B 2,5 pasa? [70]

9. 3akpbITbin ¢ 06EenxX CTOPOH LMNNHAP HAMOSIHEH ra3oM U pas3ferneH fnerkon
HEeNoABWXHOW TEMNSION305IMPOBaAHHON NEepPeropoakon Ha aBe paBHble YacTn. Bo ckonbko
pa3 Bo3pacTeT AaBfneHue B uunuHgpe, ecrnu TemnepaTtypy O4HOW YacTu yBeNn4uTb B
1,5 pasa. [1,25]

10. [Be ogvHakoBble  CBMHUOBbIE NynuM  NeTaT N0 B3auUMHO
nepneHauKynsapHbIM HanpasfieHMsiIM CO cKopocTblo 260 m/c. Ha ckomnbko nameHuTcs
Temnepatypa nynb nocne abCconoTHO HEeynpyroro CTOSIKHOBEHWUSA, €CN B HayarbHbIN
MOMEHT BpeMeHu TemnepaTtypa MyNb OAWHAKOBbLI, a TennoemMKkocTb cBuHUa 130
x/(kr-K). [130]

11. Kucnopog maccon 20 r, Haxogdawminca npyn temnepaTtype 640 K, cHavyana
M30XOPHO OXnaxdaltT Tak, YTO AaBneHuMe nagjaet B 2 pasa, a 3aTteM m3obapHo
paclwmnpslT OO NepBoHadvanbHon Temnepatypbl. Kakyto paboTy coBeplunt ras B 3TOM
npouecce? [1,66 kOX]

12. HekoTtopasa macca rasa, 3aHumatowiass o6bem 0,01 M3, HaxoguTca npu
naenexun 10° Ma u TemnepaTtype 300 K. 'a3 HarpeBaeTcs npu NOCTOSHHOM ob6beme A0
320 K, a 3atem npu noctosHHom pasrneHun o 350 K. Yemy paBHa paboTa,
coBepLUeHHada ra3omM npu nepexone M3 HayvanbHOro COCToAHUSA B koHe4yHoe? [100 0]

13. Onpegenute W3MEHEHWE BHYTPEHHEN 3Heprun 2 p. Tla
MOnen ngeansHOro 0 4HOaToOMHOro rasa B npouecce 1 — 2. [0] 1

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

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

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

15. 2 mons ngeanbHOro rasa B npouecce 1 — 2, npu KoTopom Temnepatypa T
nponopuuoHarnbHa KBagpaty gasnenus p, rae a = 900 Ma?K, Ty = 289 K, T, = 400 K.
Kakyto paboTy coBepuiaeT ras? [940]

bnok 5
AnekTpocTaTuka.

1. C kakon curnown B3aMMOLEMWCTBYHOT MNNACTUHKMA MNIIOCKOro KOHAEHcaTopa
nnowaabto 0,01 M2, ecnun pasHocTb noteHumanos mexagy Hummn 500 B n pacctosiHue 3
Mm? [1,2:107]

2. KoHaeHcaTopbl EMKOCTbIO 10°d1n210° o 3apskeHbl o0 HanpsihxkeHus 100
B kaxgbin. 3aTemM OHM COeaMHSIITCA napannenbHO OAHOMMEHHO 3apsKEHHbIMU
nnactuHamu. MNocne aToro mexagy nnactTuHamu yctaHoBuTcsa HanpsbkeHue: [100]

3. OneKkTpoH BReTaeT napanfenbHO NnacTuHam B MNSIOCKMKA KOHAEHcaTop,
none B kotopom 60 kB/M. Hantn nameHeHne Moayns CKOPOCTM ANEKTPOHA K MOMEHTY
BbiMeTa ero W3 KOHAeHcaTopa, ecny HayanbHasi ckopocTb 2:10° m/c, a AnuvHa
koHZeHcaTopa 6 cMm. [1,7-107]

4. Ha gByx ogMHaKOBbIX Kanefibkax BOAbl HAXOAUTCA MO OAHOMY SULLHEMY
3NEKTPOHY, MPUYEM CuUNa INEKTPUYECKOro OTTaNnkMBaHWSA Kamnenek ypaBHOBELUMBaeT
CUny UX rpaBUTaLMOHHOrO NpuTskeHus. Kakosbl paguycel kanenek? [0,08 mm]
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5. OnekTpoH BbINETaeT M3 TOuYKM, NoTeHuman kotopon paseH 500 B, co
CKOPOCTbHO 10° wm/c B HanpaBneHun CUMOBbLIX NUHUKW. Torga noTeHuman TOYKW, B
KOTOPOM 3NEKTPOH OcTaHoBUIcS, byaeT paBeH: [497]

6. [1Ba ognHakoBbIX Llapvka C 3apagoM q KaKAbld COeAUHEHbI MPY>XUHOMW.
Wapukn konebnioTcs, n pacctosiHne mexagy Humum meHsietcs ot L go 4L. Hawnawute

XKECTKOCTb NPYXMHbI, eCcri B CBOOOAHOM COCTOSIHUM ee AnvHa paBHa 2L. [0?5qu /LB]

7. Ha «kakom pacctosHuu dpyr OT Apyra OydyT — HaxoAuTbes
9KBUMOTEHUMarbHbIE MOBEPXHOCTU, NpoBeAeHHbIe Yepe3 1 B mexay napannernbHbiMu
MeTanMyeckMMmn nnactmHkamu ¢ noteHumanamm —10 B 1 +140 B, ecnu paccTtosiHue
Mexagy nracTmHaMm 3 CM MOXHO CYyuTaTb MarnbiM MO CPaBHEHUIO C pasmepammu
nnactnH? [0,2 MM]

8. [1Ba 3apsiga +q u —q, rae q = 1,8-10'8 Kn pacnonoxeHbl B ABYX BepLUMHAxX
PaBHOCTOPOHHEro TpeyroribHMKa co ctopoHon 2 M. Onpegenurte HanpsXXeHHOCTb B
TpeTben BepLUnHe TpeyrosbHuka. [40,5]

9. Metannuyeckun wap paguycom 0,1 M NOKPbIT croemM AuanekTpuka (e = 4)
TonwmHon 0,2 M n HeceTt 3apsafg 2108 Kn. OnpegenuTbe NoTeHUMan nonsi B TOYKe,
yaaneHHon Ha 0,35 m oT ueHTpa wapa. [514]

10. Bokpyr To4deyHoro 3apsiga 3 HKM no OKpyXHOCTM pagumyca 3 M C
NMOCTOSIHHOM YrfOBOW CKOPOCTbiO 1 pag/c ABMXKETCS MNPOTUMBOMOSIOXHO 3apsiKEHHbIN
Wwapwuk. KakoBo oTHoOLIEeHWe 3apsaga K Macce aToro wapuka? [1]

11. MNMpoBoaswmn wap paguycom 5 cM 3apsikeH NosioXKUTenbHbIM 3apag0M C
MOBEPXHOCTHOI MNOTHOCTbIO 8,84-10% Kn/m®. OnpepennTb HanpshkeHHOCTb Monst Ha
paccToAHUM 5 CM OT NoBepxHOCTU Wwapa. [2500]

12. 3apsbKeHHbIM LWapUK HaxoOuUTCA B PaBHOBECUMM B MPOCTPAHCTBE MexXay
FOPU3OHTaNbHO  PacrnofioXeHHbIMM  NfacTuHamuM  KoHgeHcatopa. Korga  aTto
NPOCTPaAHCTBO 3amnoOfHUNN XUOKUM AONSNEKTPUKOM C & = 3, TO paBHOBECUME He
HapyLwmnnock. Kak oTHOCATCSA NAIOTHOCTU Matepuana wapuka u xngkoctun? [1,5]

13. Hanps)KeHHOCTb Mons 3apsKeHHOW MNOSIOXKUTENbHbIM 3apsaoM cdepbl
paguycom 1 M Ha pacctosiHum 2 M OT ee nosepxHocTu coctasndet 100 B/m. kakos
noTeHuman nons B Touke, yaaneHHon ot ueHTpa Ha 90 cm? [900]

14. Tpu ognHakoBbIx 3apsga 1 MkKKn pacnonoXeHbl Ha OKPY>XHOCTU paanycom

242 M Ha OOMHAKOBbLIX PACCTOAHUSX OOUH OT ApYyroro. HanTu Hanps»KeHHOCTb Nons Ha
OCW OKPY>XHOCTW Ha paccTosiHum OT ee ueHTpa. [1000 B/m]

15. OnektpocrtatMyeckas MoTeHUManbHas 3Hepruss  CUCTEMbI  Tpex
OQMHAaKOBbIX MOMNOXUTESNbHbBIX 3aps40B, PACMOSIOXEHHbIX B BaKyyMe BAOMb OOHOW
npsiMon Ha pacctosHun R gpyr ot gpyra, pasHa Wi. Bo ckonbko pa3 uU3MeHUTCH
9HEprusi CUCTEMBbI, €Cnn 3apsaabl pa3sMecTUTb B BEPLUMHAX NPaBUIIbHOIO TPeyrosibH1Ka
co ctopoHoun R? [2]

Bnok 6
3aKoOHbI NOCTOAHHOrO TOKa.

1. UyBCTBMTENBLHOCTL ranbBaHOMETpa, conpoTuBneHne kotoporo 160 Om,
HeobxoauMo yMeHbwnTb B N = 100 pas, 4ToObl MOXHO ObINIO U3MEPATb TOKU B N pa3
Bonblnx HOMUHanNbHbIX. Kakoe conpoTtueneHne (WyHT) Ans 3Toro Heobxogumo
NOAKMNIOYMTL NapannenbHo K ranbeaHomeTpy? [1,62]

2. Mo megHomy npoBoay cedeHunem 0,17 MmZ TeueT Tok 0,15 A. Onpenenutb
cuny, [OEUCTBYKOLLYIO Ha OTAenbHble CBOOOAHbIE  3MEKTPOHbl CO  CTOPOHBbI
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aneKTpuyeckoro nons. YaenoHoe conpotusneHne meaun 1,7-10% Om-m. 3apsig 1,6-107°
Kn. [2,4-102"]

3. [Ba Kycka >eresHon npoBofiokm gnuvHammn Ly n L, = 2Ly umetor
OQMHaKoBble Maccbl. Torda OTHOLWEHWe COMPOTMBIIEHMS MNEPBOro MNPOBOAHMKA KO
BTOPOMY COCTaBUT: [4]

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

5. V\CTOYHWK, BHYTPEHHEE COMPOTMBIIEHME KOTOPOro PaBHO HYMO, 3aMKHYT Ha
conpotueneHne 100 Om. AmnepmeTp ¢ conpotmBneHnem 1 OM, BKIMOYEHHbIA B 3Ty
uenb, nokasan cuny Toka 5 A. Kakom TOK npoTekan B UenM A0 BKIOYEHUSA
amnepmeTpa? [5,05]

6. Onpepenute cuny Toka, OOYCNOBIEHHYK [ABMXEHWEM 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?,
Onpenenntb HanpsbkeHMe Ha KOHUaxX NpOoBOAHMKA. YAenbHOoe COnpoTUBIIEHWE Meau
1,7-10® Om-m. [17 MB]

8. BonbTmeTp ¢ conpotuBneHnem 1000 Om namepsiet HanpshkeHne go 100 B.
Kakoe pononHuTenbHOe COnpoTUBIEHNE HEOOXOAMMO MOAKMYUTL K BOSMbTMETPY,
4yT06bI pacwmpuTb obnactb namepeHun go 300 B? [2 000]

9. Hamtu cpeaHo CcKopocTb Apenda  9nNekTpoHOB MNPOBOAUMMOCTU B
NPOBOAHMKE, €CMM KOHLEHTpaLmsi anekTpoHoB nposogumoctn 4-10%° cm®, ceuenue
nposoaHuka 0,5 cMm?, a cuna Toka B HeMm 3,2 A. [0,1 cm/C]

10. K npoBOMnoYHOMY KOfbLly NPUCOEOMHAIOT NoABoAsWmMe nposoaa Tak, YTo
obwee conpoTMBneHME OKa3blBaeTCA B 8 pa3 MeHblUe CONPOTUBMEHUS Pa30rHYTOro
Konbua. Hantn oTHOwWeHne AnNuHbl Oonbluer Ay  Komnbua Mexgy Tovkamu
npucoeanHeHns K MeHbllen ayre. [6]

11. ConpotuenerHns 60 Om n 30 OM coeamHeHHble napannenbHo Apyr c
APYroMm, MOAKIYEHbl NocnefoBaTeNnbHO K koHaeHcatopy conpotmBrieHnem 30 Owm.
Onpenenvte nageHve HanpsbkeHus Ha OonblleM COMPOTMBIIEHUM, €CNU Ha BCEM
yyacTKe uenu nogaepkmeaetca HanpsxeHue pasHoe 200 B. [80]

12. lNo megHomy npoBogy ceveHnem 0,17 MM? TeyeT ToK 0,15 A. Onpegenutb
cuny, [AEWUCTBYIOLWYH Ha oOTAenbHble CBOOOAHLIE  3MEKTPOHbl CO  CTOPOHBbI
9MEeKTPUYECKOro MOMs, ecnu yaenbHoe conpoTtuenexve meaun 1,7-10° Om-m. [2:1027]

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

14. CTOYHMK NOCTOSIHHOIrO TOKa C BHYTPEHHUM conpoTusneHmem 0,2 Om npu
Toke 4 A oTgan BO BHELWHWOW uUenb MmowHocTb 10 BT. Kakyto MowHOCTb oTgaer
MCTOYHUK TOKa BO BHELLHIOKW Lenb npu cune Toka 6 A? [13 BT]

15. Uctounuk ¢ QC 2,2 B n BHyTpeHHUM conpotmBneHnem 1 Om 3amKHYT
MegHon npoBonokon, macca kotoporo 30,3 r. ConpoTuBneHue MpPOBOSIOKM PaBHO
BHYTPEHHEMY COMPOTMBIIEHNIO UCTOYHMKA. Ha CKOMbKO rpagycoB HarpeeTcsa nNpoBOoKa
3a 5 MyH, ecnn yaenbHasa TennoeMkocTs Mean pasHa 378 Ox/(kr-K)? [3,2]

Pa6oTta, MOLLHOCTb 3N1EeKTPUYECKOro Toka.
1. Akkymynatop ¢ 3C 10 B n BHyTpeHHUM conpoTtusrieHneMm 1 OM 3aMKHYT

Ha BHELUHEe COMPOTUBIIEHME U BblOENSET Ha Hem MolHocTb 9 BT. Onpepenute
HanGombLUY0 BO3MOXHYI0 PasHOCTb MOTEHLMANOoB Ha KneMmax akkymynsatopa. [9]
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2. Ha y4yactke nytu anekTtposo3 passuBaeT cuny Ttarm 25 kH. [Osuratens
anekTpoBo3a notpebnser Tok 600 A 13 cetu, HaxoadLwlenca nog HanpsbkeHnem 1 kB.
OnpepgenuTte ckOpOCTb ABMKEHUSA, ecnu n3BecTtHo, 4To Kl ero asuratens 80 %. [19]

3. lNpu nogkntodeHnn K ucToyHMky Toka ¢ OOC = 5 B peauctopa c
conpotmBnenHmem 1 Om Kl wuctodHuka coctaBun 25 %. OTO o3Ha4yaeT, 4ToO TOK
KOPOTKOro 3aMblKaHWSA UCTOYHUKA paBeH: [1,67]

4. OnpegenuTe NOJSIHYHO MOLLHOCTb 3rieMeHTa Mpu CONPOTUBIIEHUN BHELLHEN
uenun 40 M, ecnn BHYTPeHHee conpoTtuBreHne 2 Om, a HanpsXkeHne Ha 3axumax 6 B?
[0,95]

5. MNpn noovepeaHOM NOAKNIOYEHUM OBYX UCTOYHMKOB TOKa K COMPOTUBIIEHMUIO
B nepsom cnydae Kr[ paseH 40 %, Bo BTopom — 60 %. Ecnu nocneposaTtesibHO
COeIMHEHHbIE UCTOYHUKN 3aMKHYTb Ha TO e conpoTtuereHue, 1o KM ctaHeT paBHbIM:
[32]

6. 3nekTponorpy3dunk nogHumaeT rpy3 macconm 500 kr Ha BbICOTY 2 M.
[Buvratens paboTaeT OT akkyMynaTopHon 6aTtapen ¢ HanpsbkeHeM 24 B npu cune Toka
41 An KNAQ 80 %. OnpenenuTb CKOPOCTb NoAbEMa rpysa B aTux ycrnosusix. [0,16]

7. Tponnenbyc maccom 11 T gBwxeTca co ckopocTbio 36 Km/4. KakoBo
conpotmBneHne obmMoTkM aBuraTtensi, ecnu HanpsbkeHne cetn 550 B, KM motopa 80
%, a koadmuneHT conpoTusneHuns aswmxkeHuto 0,027 [2,2]

8. Tok KOpOTKOro 3amblkaHust UCTOYHUKA paseH 15 A. Kakos KI[ nctoyHuka
npu cune Toka 6 A? 60

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

10. K peauctopam, Ry = 100 Om n R, = 200 Om, coeanHEHHbIM napansensHo,
nocrnegoBaTenbHO noakno4vatT conpotmeneHne Rz = 50 Om. B kakom 13 pe3ncTopos
BblAeNUTCA Haubornbllee KONMMYEeCTBO TensnoTbl, €CAM Ha KOHUbl CXeMbl noAaTtb
HanpskeHue? [3]

11. Yemy paBeH Kl wnctoyHuka Toka npu cune Toka 0,8 A, ecnu TOK
KOPOTKOro 3amblkaHusa UcTodHnka coctaBnsaet 2 A? [40 %]

12. AkkymynsaTtop ¢ S[0C paBHon 2 B n BHyTpeHHMM conpoTusrieHnem 1 Om
3aMKHYT MeJHOM MpPOBOSIOKOW, Macca kotoporo 25,7 r. ConpoTuMBRAEHWE MNPOBOJSIOKU
nogobpaHo Tak, YTO BO BHELHEW LUenu BblgenseTcs Haubonblwas MowHocTb. Ha
CKOMbKO rpafycoB Harpeetcs npoBoSfioka B TevyeHne 4 MUH, ecnu yaerbHas
Tennoemkoctb meamn 390 [x/(kr-K), a notepsamm Tenna MoXxHoO npeHebpeub? [24]

13. UctouHnk ¢ 3AC 12 B u BHyTpeHHMM conpotuBneHuem 0,8 Om nutaet
uenb, COCTOSLLYH M3 OBYX NapannenbHO COeAWHEHHbIX COMPOTUBIIEHUMW, OAHO W3
KoTopbIX paBHO 4 Om. OnpefenuTte BTOPOE CONPOTUBIEHNE, €CNN Yepes Hero aeT ToK
0,6 A. [16]

14. DnekTpuyecknm YamHuK umeeTt ase obmMoTku. [pu BKAKOYEHUN OQHOWN U3
HMX Boda B 4YamHuke 3akumnaet 3a 900 c. [Mpm BkNOYeHUM gpyron oOMOTKM BoAa
3akmnaeT 4epe3 1500 c. Yepe3 kakoe BpemeHs 3akKunuT BoAda, ecrnnm obe oOBMOTKM
BKMIOUNTL NapannensHo? [560]

15. [OBe namnoykn wmowHocteto 40 Bt m 100 BT € HOMMHanbHbIM
HanpsbkeHem 110 B coeamHsl0T nocrnegoBaTenbHO M BKAKYAKOT B CeTb C
HanpskeHnem 220 B. Bo ckonbko pas otnuyalTca notpebnsemMble MOLHOCTH
namno4ek? [2,5]

Bnok 7

MaruuTtHOe none
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1. [1Ba anekTpoHa ABMXKYTCS B OOAHOPOAHOM MarHMTHOM Mofie B MIIOCKOCTH,
NepneHauKynsapHON NMHUAM WHAYKUMMA MarHWTHOrO MOJisi, MO OKPYXHOCTSM paguycoB

R1 n Rz. Onpegenute oTHOLWEHME UX KNHETUYECKUX SHEPTU. [R12 /R’j]

2. MepgHoe KonbuO AvameTpom 1 M HaxoguTcs B NEpneHAUKYNSPHOM K
NSIOCKOCTU KOSibLl@ MarHUTHOM rnone ¢ uHaykumen 1 Tn. He paspbiBaa konbua, ero
pacTsHYNU B NUHUIO 32 OOHY cekyHAy. Kakown 3apsa npoTeyeT yepes ceveHne Konbua,
ecnu auameTp nposoga 0,3 MM, a yaenbHoe conpoTusreHne meau 1,7-10° Om-m? U]

3. CamoneT ¢ pasMmaxom KpbinibeB 15 M 1 MowHocTblo asuratenen 10" BT
NeTUT rOpPU3OHTarNbHO C NOCTOSIHHOM CKOPOCTbLI0. Mexay KOHUaMu KpbifibeB HAaBOAUTCS
3[C paBHas 0,3 B. BepTukanbHasi cocTaBRsioLLasi MarHUTHOro nonsi 3emnu pasHa 10
Tn. Onpegenute cuny Tarn gsuratenen camoneta. [50 kH]

4. MNMpoBogHuk anuHon 10 cM U mMaccon 2 r noaselleH Ha ABYX OOMHaKOBbIX
NPOBOASALIMX TOK NPOBOAAX TaK, YTO pacrnornaraeTcs B ropn3oHTanbHON NNOCKOCTU. Ha
KakoW Yron OTKMOHWUTCS MPOBOOHUK, €CIN ero NOMECTUTb B BEPTUKANbHOE MarHuTHOEe
none ¢ uHaykumen 0,2 Tn n nponyctuts Yepes Hero Tok 0,1 A. [45]

5. Kycok nposoga anuHom 34 CM CNOXunu B Buae MPSAMOYrofibHOro
paBHOOEAPEHHOrO TpPeyrosibHUKa, a KOHUbl MOACOEAUHUNM K  WUCTOYHUKY TOKa.
[MpoBOAHUK NMOMECTUNN B BEPTUKANbHOE MarHUTHoe none ¢ nHgykumen 0,5 Tn tak, 4to
NMOCKOCTb TpeyrofibHMKa pacrnofioxXeHa ropusoHTanbHo. Kakas cuna gencrtByeT Ha
NpoBOA4, eCnu Yepes Hero npoTtekaeT Tok 2 A? [0]

6. Kakon gomkHa ObiTb BENMYMHA MarHUTHOM MHAYKUUK, YTOBbLI TENO Maccomn
1 wmr, umetowme 3apag 1 HKn, gsuranocb NPAMOSIMHENHO U paBHOMEPHO CO CKOPOCTbLHO
1 KM/C B HanpasfieHn, NepneHanKynapHOM K BEKTOPY HaNPsSPKEHHOCTU 3N1IEKTPUYECKOro
nons ¢ E =10 kB/m. [20]

7. B marHnTHOM nosne ¢ nHgykumen 0,02 Tn gBukeTca No ayre OKPYXHOCTU
pagnycom 20 cm npoToH. [locne BbileTa M3 MarHUTHOrO MNOMA MPOTOH MOSIHOCTBIO
TOPMO3UTCA  anekTpuyeckum  nornem.  Onpedenutb  TOPMO3SLLYIO — Pa3HOCTb
noTeHumnanos. [766]

8. Katawmmncsa no ropusoHTanbHOM Jopore meTtannndeckun obpyd pagnycom
50 cm napaet Ha 3ewmnto. Kakon 3apsig npouvgeT no obpydy, ecnu conpoTMBIIEHUE
eanHuubl  anvHbel obpyda 1 Om/m, a BepTuKanbHasi CoOCTaBfnslowasi WHAYKUUK
MarHuTHoro nonst 3emnun 5:10° Tn? [107%]

9. ONeKTpoOH BreTaeT B OAHOPOAHOE MarHUTHOE rnosfe C MHAyKuuen 102 Tn
noqd yrnom 60° K NUHUAM UHOYKUMW U ABUXETCHA MO BUHTOBOW MUHUM C LIAroM 2 CM.
Onpegenutb UMNYIbC 3NIEKTPOHA. [10'23]

10. B ogHOpOAHOM MarHUTHOM none ¢ nHgykuven 0,1 Tn pacnonoXXeH BUTOK,
nnowaab koToporo 0,1 M?, a conpoTuBneHne 2 OM, Takum 06pa3oM, YTO ero NOCKOCTb
nepneHaukynsapHa nuMHUAM WHAYKUMKM. BUTOK 3aMKHYT Ha ranbBaHoMmeTp. [MonHbin
3apsia, NpoTeKawLMii Yepe3 rarbBaHOMETP, NMPU NOBOPOTE BUTKa paBeH 7,5-10° Kn.
OnpepgenuTe yron Ha KOTOPbIM MNPy 3TOM HEOHBXOANMO NOBEPHYTL BUTOK. [120]

11. Yactuua maccoii 6-1072 kr v 3apsigom 3-107'° Kn aBuxeTCs B 04HOPOAHOM
MarHuTHoMm nose ¢ nHaykumen 10 Tn. KnHetudeckas aHeprust Yactuubl 10® k. Kakon
nyTb NPOMAET YacTuua 3a BPpeEMS, 3a KOTOPOE BEKTOP €€ CKOPOCTU MOBEPHETCS Ha yron
180°? MarHuTHoe none neprneHanKynApHO BEKTOPY CKOPOCTM YacTuupl. [3,6 M]

12. OneKTPOH BneTaeT co ckopocThbio 10° m/c nog yrnom 60° k napannensbHo
HanpaBfieHHbIM 3NEKTPUYECKOMY U MarHUTHoMy nonam. Ckonbko obopoToB caenaet
9NEKTPOH OO MOMEHTA Havana ABWXKEHUS B HanpasneHun, obpaTtHom nonam, ecnu E =
100 B/m, a B =0,03 Tn? [2]

13. OreKTPOH BrieTaeT B OJHOPOAHOE MarHUTHOE More ¢ UHAyKuuen 6,28-1072
Tn TaK, YTO ero CKOpOCTb MepneHauKynspHa NMHUAM MarHutHoro nond. Onpegenute
nepuog obpalieHnsa anexkTpoHa. [6-10'6]
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14. lNpoTOH ABUXETCA B OO4HOPOAHOM MarHUTHOM rorne ¢ nHaykumen 2 Tn no
BUHTOBOW NUHUKM pagmycom 10 cm. KuHeTuyeckasi aHeprna npoToHa paBHa 5,76-1073
[bx. HanTtu war BuHToBOW nNuHuu. [0,6]

15. Yactuua maccont 1,02:10%° kr u 3sapsgom 3,2-10"° Kn BretaeT B
OHOPOOHOE MarHuUTHOe none C WHAYKUMEN 2.10° Tn nepneHanKynsapHoO CUoBbIM
NMHMAM co ckopocTblo 5-10* Mm/c. Onpegenute M3MeHeHVe uMMyMbca 4YacTWLbl 3a
Bpemsi 0,05 c. [102° kr-m/c]

QHEKTPOMarHMTHbIe Koneo6aHums. I'IepemeHan?l TOK. 3ﬂeKTpOMaFHI/ITHbIe
BOJIHbI.

1. KonebaTtenbHbli KOHTYpP COCTOMT W3 KOHAEHCATopa, 3aMKHYyTOro Ha
KaTyLKy MHAYKTMBHOCTU. Yepes 0,1 MKC nocne Havana konebaHui aHeprust MarHUTHOro
nons B KaTywKe WHOYKTMBHOCTM paBHA 3SHEPrun 3nekTpocTaTUYeckoro nons
KOHOeHcaTopa. Ha kakyto OnnHy BOMHbI pe30oHUpYeT KOHTYP? [240 M)

2. MakcumanbHbI 3apsg KoHgeHcaTopa B konebatenbHom koHType 0,1 MkKn,
a MakcumarsbHbIn ToK 3 A. Hemy paBHa gfivMHa BOSHbI, U3ly4aeMon KOHTypom? [62,8]

3. KonebaTtenbHbIi KOHTYP C KOHOAEHCATOPOM €MKOCTbio 1 MK® HacTpOEH Ha
HEKOTOPYK ANUHY BOMHbl. Korga napannenbHO KOHAEeHCcaTopy MOAKMYMAM BTOPOM
KOHOEeHcaTop, pe30oHaHCHas AnvHa BOMHbl yBenuumnacb B 4 pasa. KakoBa eMKOCTb
BTOpPOro koHgeHcatopa? [15 MkD]

4. C kakon 4vactotonm HeobxoguMmo BpawaTtb pamky nnowagabto 300 cm?,
nmerowen 200 BUTKOB B MarHUTHOM nosie ¢ uHaykumen 0,141 Tn, 4ytobbl nuTaThb
NamMnoYky paccyMTaHHyto Ha HanpshxeHune 220 B? [58]

5. Korga B konebatenbHOM KOHType ©Obin koHaeHcatop Cq, COGCTBEHHble
konebaHus npoucxoaunu ¢ Yactoton 30 kl'u, a korga koHaeHcaTop Cq 3ameHunn Ha Co,
TO yYacTtoTa cOBCTBEeHHbIX konebaHun ctana pasHa 40 kly. Onpegenute 4acTtoTy
konebaHun, ecnn B KOHType OyayT ABa nocrneaoBaTefibHO COEQUHEHHbIX KOHAEHcaTopa
Ciu Co. [50 KrLl,]

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

7. Ha cKONbKO M3MEHUICA MarHUTHbIN NOTOK, MPOHM3bIBAKOLNIA KaXXabI BUTOK
KaTyLKN WMHOYKTMBHOCTbIO 1,25 H B pesynbTaTte paBHOMEPHOrO W3MEHEHUs1 TOKa,
npoTekatowero yepes katywky ¢ 4 A go 20 A, ecnu katywka cogepxut 100 BuTKOB?
[0,2]

8. U3 kycka MegHoit nposonokn (1,8-10° Om-m) ¢ nrnowaabio nonepeyHoro
cevyeHua 0,36 MM> coenanu nrocKUA KOHTYp B BuAe KBagparta co CTopoHou 0,5 m,
cogepxawmn 10 ogMHaKkoBbIX BUTKOB. BHellHee MarHMTHoe none nepneHAavKynsipHO
NAIOCKOCTU KOHTYpa u paBHoMepHo ybbiBaeT ot 0,3 Tn go Hynsa 3a 3 ¢. Kakon 3apsa
npoTeYveT No KOHTYpPY 3a nepByto cekyHay? [0,25]

9. Katywka wuHgyktmBHoctTm ¢ 0,3 [H, HamMoOTaHHas TONCTbLIM MPOBOAOM,
COeaWHeHHas napannesibHo ¢ pe3ucTopoM conpoTtusrieHnem 150 Om, nogkroyeHa K
ncTtouHuky Toka ¢ JQC 4 B wn BHyTpeHHMM conpoTtuBrneHvem 2 Om. Kakon 3apsg
nponaeT Yepes pe3ncTop Npu OTKMOYEHUN NCTOYHMKA Toka? [4 MKn]

10. KonebatenbHbI KOHTYP MNPUEMHMKA COCTOMT M3 crogsaHoro (¢ = 7)
KOHOeHcaTopa, nnowaab nnactuH kotoporo 800 cm? ¢ paccTosiHneM mexagy Humu 1
MM, M KaTyLWKM WHOYKTMBHOCTW. Ha Kakylo OSIMHY BOSIHbI PE30HMPYET KOHTYP, €Criu
MaKkcuMarnbHOe 3Ha4YeHne HanpsXXeHus Ha nnactuHax kongeHcatopa B 100 pas 6onblue
MaKCMMaribHOro 3Ha4YeHusi CUIbl Toka B KaTywke? [933 M|

11. lMNepBbln KONebaTenNbHbLIN KOHTYP COCTOUT M3 MHAOYKTUBHOCTM L M Tpex
OQMHAaKOBbIX NapasnnenbHO COeANHEHHbIX Mexay cobon koHaeHcaTopoB eMKocTbio C.
BTopon konebaTenbHbI KOHTYpP COCTOUT M3 MHOYKTUBHOCTM L M Tpex oOuHaKoBbIX
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nocnefoBaTesNibHO COEAUHEHHbIX MeXay COOON KOHOEHCATOPOB 3nekTpoemkocTbio C.
Bo ckonbko pas oTnunyaeTca nepuog konebaHui BO BTOPOM KOHTYpe OT nepuoga
konebaHuin B nepBom KoHType? [1/3]

12. OnekTpuyeckas Lenb, COCTOsLWasl U3 MocrneaoBaTesibHO COeAMHEHHbIX
akTuBHoro conpotuenerHna R = 2 Owm, nugyktmeHoctn L = 0, 1 'H n koHAeHcaTopa ¢
anekTpoeMkocTbto C = 1 MP, NogknNYeHa K CETU NEPEMEHHOrO Toka C aMniuMTyaoun
90C E, = 220 B wn vactotom 50 ly. Ecnu vactota ysenuuutcs B 1,1 pasa, 1O

BblAensoLwancs B Len MOLWHOCTb U3MEHUTCH B r=P /P pa3s. Onpegenute A. [0,8]

13. dnekTpunyeckas uenb, COCTOsALAa K3 nocrnegoBaTesibHO COEOUMHEHHbIX
aKTMBHOro conpotmeneHnsa R, MHOYKTMBHOCTU L 1 KoHOeHcaTopa C 3MeKTPOEMKOCTbHO
C, nogknioyeHa K ceTn nepemeHHoro Toka ¢ amnnutygon 3OC pasHonm 220 B un
yactoton 50 lu. Bbibepute napameTpbl uUenun, obecneymBaromMe MakCUManbHYH
Bblgenstowyca mowHocTb. [R =2 Om, L=0,1TH, C =0,1 mdP]

14. Kakon gormkHa ObiTb BENIMYMHA MArHUTHOW MHAYKLUUKN, YTOBbLI TENO Maccou
1 mr, umetowme 3apag 1 HKn, gsmranocb NPAMOSIMHENHO U paBHOMEPHO CO CKOPOCTLHO
1 KM/C B HanpasfieHMn, NePNeHaNKYNSPHOM K BEKTOPY HaNPSKEHHOCTU ANEKTPUYECKOro
nonsa ¢ E =10 kB/m. [20]

15. B marHutHOM none ¢ nugykumen 0,02 Tn gBuxeTcs No gyre OKPYy>XHOCTU
paguycom 20 cm npoToH. lMocne Bbineta U3 MarHUTHOrO Monsd MPOTOH MOJSTHOCTLIO
TOPMO3UTCA  anekTpuyeckum  nonem. Onpegenutb  TOPMO3SLLYIO  Pa3HOCTb
noTeHunanos. [766]

MexaHu4yeckue konedoaHus. BonHbl.

1. py3, NOABELLEHHbIN Ha NPYXMHE, COBEPLUAET BepTUKasnbHble KonebaHus ¢
nepuogom 0,6 c. MNpu gpyron macce rpysa nepuog konebanun ctan 0,8 c. Kakum 6ypet
nepuopg konebaHumn, ecnu macca rpysa éyget pasHa cymme macc? [1]

2. Teno maccon 0,03 kr nogBeLleHO K Lenoyke M3 OBYX nocriegoBaTesibHO
coeauHeHHbIX npyxunH ¢ xectkoctbto 100 H/m 1 300 H/m cooTtBeTcTBEeHHO. Toraa
nepuon cobCcTBEHHbIX KonedaHu cuctemsl paBeH: [0,13]

3. ['py3, NoABELLEHHbIN Ha NpPYXWHe, Bbi3blBaeT e€e yaAnuHeHue Ha 6,4 cwm.
Hantn nepuog manbix BEpTUKanbHbIX KonebaHum atoro masTtHuka. [0,5]

4. Ha rnagkom ropusoHTanbHOM cTone nexut Tteno maccon 100 r,
NPUKPENSIEHHOE TOPU3OHTAsNbHBIMK MPYXUHAMW K CTEHKam. XXecTKOCTb OOHOM U3
npyxuH 40 H/m, a gpyron B Tpu pasa 6onbwe. Onpegenute nepuon konebaHun tena
BbIBEEHHOIO U3 NOSIoXeHus pasHoBecus. [0,16]

5. Onpegenute 3Heprvi0 3anaceHHyitd B MaTeMaTM4eCKOM MasiTHUKe C
Maccou 2 Kr, ANMHOM noaBeca 2 M un amnnutyaon konedanmn 1 m. [10]

6. [loactaBka, MNpuUKpenseHHas K MpyXWHe, CcoBepLlaeT BepTUKarbHbIE
konebaHns c¢ nepuogom 0,8 c. Ecnv Ha nogctaBky MOMOXUTb Fpy3, TO nepuog
kKonebaHun cTaHeT paBHbIM 1 C. Ha CKONbKO yanMHUTCA NpyXMHa nocre npubaBneHus
rpysa? [9 cMm]

7. BonHa pacnpocTtpaHsieTcs B cpege co ckopocTtbio 100 m/c. HanmeHbliee
pacCcTosiHne Mexay Toydkamu cpefbl, ¢asbl KOTOPbIX NMPOTUBOMOSIOXHbLI, paBHO 1 M.
Onpegenute yacTtoTy KonebaHum Yactuy, B cpege. [50]

8. Marematmyeckmin MaaTHUK OnvMHoM 1 M OTBOAAT OT  MONOXEHUs
paBHOBecusi M otnyckatoT. Ckonbko pa3 3a BpemMs 6,3 C KMHEeTU4eckas 3SHeprus
MaATHUKA AOCTUTHET MakCUManbHOro 3Ha4YeHnsn? [6]

9. Hanbornbliee OTKNOHEHWE MaATHUKA ¢ AnvHon HuTK 0,8 M cocTasnseT 6°.
Onpegenute makcMmarbHYH CKOPOCTb ABWXKEHUA MasTHuKa. [0,3 m/c]
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10. MaTemaTnyecknin MaaTHUK ONMHOW 2 M HaxoOuTCA B NU@Te, KOTOPbIN
[BUXETCS BHU3 C YCKOpeHneM 2 M/c?. OnpeaenuTb nepuoa konebaHuii MasiTHuka. [3,1]

11. MaTematnyecknn MasiTHUK, OTBEEHHbIN Ha HAaTAHYTOW HUTK Ha yron o oT
BepTMKanu, NpoxoamuT NosioXXeHne paBHOBECUSA CO CKOpOCTb V. Onpegenurte nepuoa

koneGaHumn. [T‘V/gsm(“/z)]

12. CepeanHa HUTU MaTeMaTUYeCKOro MasiTHUKa HaTarkMBaeTCa Ha rBo3fdb
KaXkabln pas, Korga MasiTHUK NpoXoauT nosioKeHne paBHOBECUS cripaBa Haneso. Hantu
ANUHY HUTK, ecnn nepuog konebaHun Takoro MasTHMKa paseH 2,42 c. [2]

13. Ha ropmnsoHTansHON npyxuHe ykpensieHo Tenio maccon 10 kr, nexailee
Ha abcontoTHO rmagkom crone. B aTo Teno nonagaet u 3actpeBaeT nyns maccon 10 T,
netawasa co ckopoctbto 500 m/c, HanpaBneHHOW BOOMb OCWU MNPYXWHbI. Teno c
3acTpsBLUen B HeW Nynen HauyMHaeT coBepluatb konebanusa ¢ amnnutygon 10 cm. Yemy
paBHa yrrnoBasi YacTtoTa aTux konebannn? [5 paa/c]

14. Yepes pyyen nepebpolleHa gnuHHas y3kaa gocka. Korga newexopn ctount
Ha Hen HenogBWXHO, OoHa npornbaetcs Ha 10 cm. Korgaa e OH mMOeT MO Hen co
ckopocTbio 3,6 KM/4, TO JOCKA Ha4YMHAET packaymBaTbCs Tak, YTO OH MagaeT B BOAY.
KakoBa gnuHa wara newexoga? [0,6]

15. B HenoaBwxHOM nndTe BUCUT MaATHUK, nepuog kKornebaHui KOToporo
paBeH 1 c. C Kaknm yckopeHneM ABMXeTCH NUdT, ecnun nepuog KonebaHnn masTHUKa
ctan pasHbimM 1,1 ¢? [1,7 M/CZ]

Bnoku 8.9
FeomeTpuyeckasa ontuka. BonHoBas ontuka. KBaHtoBasi usmka.

1. Ha gHe npyaa rny6uHon 0,4 M nexut HebornbLlon KameHb. Manbyunk xoyeT
nonactb B HEro TOHKMM cTepHeM. lNpuuenmBascb, ManbuYnKk OEPXUT CTEPXKEHb Haj
BoJon nop yrnom 45°. MNokasatenb npenomnexns soasl 1,3. Ha kakom pacctosiHum ot
KaMHS1 CTep>KeHb BOTKHETCSA B AHO? [0,14]

2. PaccTosHune oT nuH3bl 4o n3obpaxeHnsa 6onblue pacCcTosiHUA OT npeaMeThl
A0 NnH3bl Ha 0,5 M. YBenunyeHne nuH3bl paBHo 3. Torga pacctodHue OT npeameTta o
NuH3bl cocTaenseT: [0,25]

3. CaeTdwasca To4Yka HaXOAUTCA Ha pacCTosHUM 12 CcM  OT JUHWUK
nepeceyeHns NNOCKMUX 3epKarn, pacrnonoxeHHbix nog yrnom 30° gpyr k gpyry. Ha kakom
PacCTOSAHUN HaXOAATCA APYr OT Apyra ABa NepBbIX N306paKeHUs1 CBETALLENCHA TOYKN B
aTux 3epkanax? [12 cMm]

4. CseToBoW ny4 nagaeT nof yrnom 60° k noBepxHocTu ctona. Moa Kakum
YrNoM K 9TOW NOBEPXHOCTU HaJ0 PacrnosioXUTb NOCKOe 3epKasno, YTOObl NU3MEHUTb XO[,
ny4ya Ha ropu3oHTanbHbin? 30

5. KakoBa ontuyeckas cuna nuH3bl, €crnv ans nonyyvyeHus msobpakeHus
npegMeTa B HaTypanbHYH BENMYMHY NpeaMeT OOMMKeH ObiTb MOMELLEH HAa pacCTOAHUN
10 cm oT nuH3bI? [20]

6. Ha kakom pacctosiHum oT cobuparoLen NUH3bl C POKYCHBIM pacCTOSAHUEM
10 cm HeobxogMMO MOMECTUTb nNpeaMeT, YToObl ero u3obpaxkeHne O6bII0 MHUMbLIM U
yBenMYeHHbIM B ABa pa3a? [5 cMm]

7. Todyka OBWXKETCHA MO OKPYXXHOCTM C MOCTOSIHHOM MO MOAYM0 JIMHENHOW
ckopocTbto 0,2 M/C BOKPYr rMaBHOM ONTUYECKOM OCU COBMpatoLLEN NNH3bI B NITOCKOCTH,
nepneHauKynapHOn oCu 1 OTCTOSALLEN OT NIMH3bl Ha paccTtosHuK, B 1,5 pasa Gonbluem
GOKYCHOro. LIEHTp OKPY>XHOCTWU NEXWUT Ha rMaBHOW ONTUYECKOM OCWU NMH3bL. C Kakon
CKOPOCTbIO ABmxeTcsA nsobpaxerHne? [0,4 m/c]
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8. KakoBa rnybuHa 6GaccerHa, ecnu npwu onpeaenieHnun «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 o akpaHa 105 cMm. ToHkasa nuH3a, nomeLlleHHasa
MEeXAy HUMKW, OaeT Ha 9KpaHe yBenuyeHHoe u3obpaxeHue npegmeta. Ecnu nuHay
nepeMectTuTb Ha 32 CM, TO Ha 3KpaHe OyaeT ymeHblleHHoe u3obpaxeHue. Hantm
dooKyCHOe paccTosiHue NnH3bI. [23,8 cM]

10. Yemy paBHa nnowagb M306paxeHuss KapTUHbl Ha (POTOMNEHKe, ecnu
doTorpacmpoBaHme NpoM3BOAUTCS C paccTosHua 1 M, nnowagb kapTuHbl S, a
doKycHoe paccTtosaHue obbekTmnaa pasHo 0,2 m? [0,06S]

11. lNpeomeT Haxogutca Ha pacctosHun 10 cm OT nepegHero dokyca
cobvparollen nuH3bl, a 3KpaH, Ha KOTOPOM MoflyyaeTcsa 4eTkoe u3obpaxeHue
npegMeTa, pacnonoXxeH 3a 3agHUM (POKYCOM IMH3bl Ha paccTosHun 40 CM OT Hero.
KakoBo yBenuyeHue nnHsbl? [2]

12. TnockocTb cobupatowen nNuH3bl C (POKYCHbIM pacctosHnem 10 cm
pacnonaraeTca napanfesibHo NOBEPXHOCTU CTofla Ha paccTtosiHuM 5 cMm oT Hero. Mo
cTony nepemMellaeTcs npegmeT CO CKOpPOCTbi 2 cMm/c. C Kakon CKOPOCTbIO ABMXETCS
n3obpaxeHune npegmeta? [4]

13. Ha paccevBatowyo nuH3y ¢ okycHbiM pacctosiHnem 0,3 M nagaet
CXOOALLMNCA MYYOK Jyden, KOTopble nepecekarTcs Ha rfnaBHOW OMNTUYECKOW OCK, Ha
pacctosHun 0,7 M. Ha CKOMbKO CMeCTUTCA Todka nepeceyeHus nyden, ecnu ybpatb
nnH3y? [0,49 m]

14. Hebonbwomy wWapuKy, KOTOPbIM HaxogUTCA Ha MNOBEPXHOCTU
rOPU3OHTANbHO PACMOSIOXXEHHOW TOHKOW cobupatoen nnH3bl ¢ ontudeckon cunon 0,5
ANTp, COOBWNIM BEPTUKANbHYIO HavanbHyto ckopocTb 10 m/c. Ckonbko BpeMeHu byaet
CyLLeCTBOBaTb AENCTBUTENbHOE M300paxeHue Wwapuka B NuH3e? [1,6 ]

15. Ha rmaBHOW ONTUYECKOM OCU TOHKOW cobumpatoLLen NMH3bI CrieBa HanpaBo
pacnonaratTcsa Todkn A, B, C Tak, yto otpeskn AB = 10 cm, BC = 20 cm. Ecnn
npegMeT nNoMecTuTb B TOYKy A, TO ero usobpaxeHne OygeTr B Touke B. [pwu
nepemelleHnn npeagmeTa B Touky B ero usobpaxeHue nepemewiaetrca B Touky C.
KakoBo dhokycHOe paccTosiHue nnH3bl? [1,2 M]

Kputepun oueHku:

- OUEeHKa «OTJINYHO» BbLICTABNAETCSA CTyOeHTy, €ecnv MnpaBuilbHO
BbInonHeHo 6onee 90% 3agaHuni;

- OLEeHKa «XOpowo» BbICTaBNAETCS CTYAEHTYy, ecnu npaBuibHO
BbInonHeHo 6onee 70% 3agaHun;

- OUeHKa «yAoOBNeTBOPUTENbHO» BLICTABMSETCA CTYAEHTY, ecnu
npaBuIibHO BbiNoNHeHo 6onee 50% 3agaHnig;

- OLUEeHKa «HeyAoOBnNeTBOPUTENbHO» BbLICTABMAETCA CTYAEHTY, €ecnu
npaBuIibHO BbINONHEHO MeHee 50% 3agaHui.

- OUEeHKa «3aJYTeHO» BbICTABNSETCA CTYAEHTY, e€ecnn MpaBuIbHO
BbINnonHeHo 6onee 50% 3agaHun;

- OLEeHKa «He 3a4YTeHO» BbLICTABNAETCA CTYOEeHTY, €Cnn MpaBWIlbHO
BbinosiHeHO MmeHee 50% 3agaHuin.
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MpunoxeHune 4

MWHOBPHAYKN POCCUI
BOPUCOITIEBCKUA ®UNTUAN GEAEPANIbHOIMO FOCYAAPCTBEHHOIO BIOXETHOIO
OBPA30OBATENIbHOIO YYPEXOEHUA BbICLLENO OBPA30OBAHUA
«BOPOHEXCKWUW rOCYQAPCTBEHHbIA YHUBEPCUTET»
(BD® ®IrbOY BO «Bl'Y»)

Kadenpa npuknagHo MmaTeMaTUKu,
MHOPMATUKU, DUINKU U
MEeTOOMKU UX NpenoaasaHng

Tembl pecepaToB no aucuunnmHe «OCHOBbLI HU3UKUY»

YnbTpasByK U MHPa3BYK.

PeakTnBHOe OBMXeEHME.

HenHepumanbHble cuctemsbl oTcyeTa, cuna Kopuonuca.
TypbyneHTHOe TeueHne, BUXpU, NoboBoe CONpOoTUBNEHNE.
PeanbHbi 1 naeanbHbIn ras.

KanunnsapHoele sBneHus.

Kngkue kpuctannol.

dunsunka n mysbika.

9. JltommHecueHUMS N 3NeKTPONMtOMUHECLLEHLINA.
10.Monsapusauna ceeTa.

11.0nTuyeckne aBneHnsa B npupoae.

12.KBapkoBas Moaesfb CTPOEHUS afieMeHTapHbIX YacTul,
13.3nekTpuyecknin ToK B pasnuyHbIX cpeaax

14.MarHmTHble CBOWCTBA BeLLEeCcTBa

15.Pagnocesasb. OCHOBHbIE MPMHUMMBI.

16.MarHnTHble CBOWCTBA BeLLEeCcTBa.

17.mpockonbl, NPUMEHEHNE.

18.ducnepcus, anemeHTapHas Teopus gucnepcuu.

19. Pewatowme akcnepMmeHTbl B COBPEMEHHOW (PU3UKe.
20.3aKoH coxpaHeH1Usi MOMEHTa UMNyrbca, NPUMEHEHNE B TEXHUKE.

©NOoO O WN -

Kputepun oueHku:

- OoLeHKa «OTNUYHO» BbICTABNSAETCH 338 CaAMOCTOSATENIbHO HamnucaHHbIN
pedepat no Teme; yMeHne nsnaratb Matepuan nocnegoBatenbHO U rPaMoTHO,
jenaTtb Heobxoaumble 0600LLLEHNS N BbIBOADI;

- OLleHKa «XOpoLo» CTaBUTCA, ecnu: pedepaT YyAOBMEeTBOPsSET B
OCHOBHOM TpeboBaHMSIM Ha OLEHKY «OTMMYHO», HO MpPY 3TOM UMEeeT OAMH U3
HeJOCTaTKOB: B U3NOXEHMU: AonyLleHbl Hebonblume npobenbl, He UCKa3uBLLME
cogepxaHune pecdbeparta; AonyweHbl OAuMH—ABA Hego4veTa MpuM OCBELLEHUMU
OCHOBHOIO COAEpP)KaHUs TEMbI, UCMpaBEHHbIE MO 3aMeYaHuto NpenodaBaTens;
gonyuweHbl owunbka wunm 6Gonee OBYX HEOOYETOB MpPU  OCBELLEHUMU
BTOPOCTENEHHbIX BOMPOCOB, KOTOPblE NErko WUCNpaBnsoTCs MO 3aMeYaHuro
npenogasatens. B pedeparte MOXeT OblTb HEAOCTATOYHO MOJSTHO pa3BEPHYTa
aprymeHTauus;
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- OLeHKa «yAOBNEeTBOPUTENbHO» CTaBUTCS, €CMU: HEMOJNIHO WUNn
HenocnegoBaTeNbHO PacKpbITO COAepXXaHWe Matepuana, Ho nokasaHo obuiee
NMoOHMMaHWe BoOMNpoca M NPOAEMOHCTPUPOBAHbI YMEHUS, OOCTATOYHble AN
AanbHenLwero yCBOeHuUs maTepuana; MMenncb 3aTpygHeHUst Mnv OOnyLeHbl
ownbkn B  ONpPeadeneHun MNOHATUR,  UCMOSIb30BaAHUM  TEPMMUHONOMM,
ucnpaeneHHble Mocne 3amMeYaHun npenogaBaTens; CTYOEeHT He MOXeT
NPUMEHUTb TEOPUIO B HOBOW CUTyaLuu;

- OUeHKa «HeyaoBNEeTBOPUTENIbHO» CTaBUTCS, €CIMKU: He pPacKpbITO
OCHOBHOE coaepXaHune y4vyebHoro matepmana; OBHapYy)XEHO He3HaHWe Wnu
HenoHMMaHue 6onblen unu Hambonee BaxHOM YactTn yvyebHoOro martepuana;
ponyuieHbl  OwWmnbKM B onpedeneHnn  MNOHATMK, NpU  UCMNONb30BaHUK
TEPMUHOSOMMN, KOTOpble HEe WCMNpaBreHbl MOCNe HECKONbKUX 3amMeYaHui
npenogaBaTtens; HapylweHa JlorMka B U3NOXEHWW matepuana, HeT
HeobxoauMbIx 0606LLEHNI N BbIBOAOB; HELOCTAaTOYHO CCPOPMUPOBAHbLI HaBbIKN
NMCbMEHHON peun; pedepaTt sABNAeTCA nnarmaTtom apyrux pedepartos bonee
yem Ha 90%.
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