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[IporpaMma BCTYNUTENHHOTO UCTIBITAHUS 110 (pHU3MKE pa3paboTaHa ¢ yueToM (heaepaabHOro
rocyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa CpeaHero oomero o0pa3oBaHUS U
(benepalibHOTO roCyJapCTBEHHOTO CTaHAapTa OCHOBHOIO 00IIIET0 00pa3oBaHUsI.

Cno>XHOCTh TIPOrpaMMbl COOTBETCTBYET YpOBHIO cllokHOCTH EI'D mo ¢usuke ¢ yyetoMm
BPEMEHU BBITIOJIHEHUS 3a/1aHMUSI.

l. MeTozmquKne YKazaHui K IporpaMMe BCTYIMUTEJIbHOI'O 3K3aMEHa.
L[GJIB nporpaMmbl  BCTYIIUTCIIBHOI'O HCIIBITAHWA IIO MATCMATHKEC 3aKIH0YacTCA B

periiaMCHTAIMU ITOPAAKA ITPOBCACHNA BCTYIINUTCIIbHBIX 9K3aMCHOB.

[lenbl0  BCTYMUTENBHOTO MCIBITAHUS SIBJIIETCSl MPOBEPKAa T'OTOBHOCTH aOUTYypHUEHTOB
OCBOWTH OCHOBHYIO 00pa30BaTEIbHYIO IPOTPaMMYy.

[Toctynarommin 10mKeH:
3HATH/MIOHMMATD:

(1)PI31/I“IGCKI/IC SABJICHHS, CMBICII (1)I/IBI/I‘I€CKI/IX HOHHTHﬁ, CMBICJI (bI/I?»I/I‘IeCKI/IX 3aKOHOB,
IIPUHOUIIOB, IIPAaBUJI, IIOCTYJIATOB.

YMmeTh:

BBIIICHﬂTB KOHKPCTHOC (bI/I3I/I'-IeCKOC COACPKAaHUC B IMPHUKIAAHBIX 3aJadaX W HUCIIOJIb30BATb
3aKOHBbI 1 MCTO/bI (bI/ISI/IKI/I IIpHu UX PCHICHNH,

Hcnonb3oBaTh MaTeMAaTUYECKUM anmapar MpU BBIBOJE CIIEACTBUN (PU3NYECKUX 3aKOHOB U
TEOPHIL;

Baaners:
Mertononoruei pemenns GU3NIECKuX 3a1ad.
Il.  Conep:xanue, cTpykTypa u ¢gopMa npoBeaeHNsi BCTYNUTEIbHOT0 UCIIBITAHUSA

BcerynutenbHble ucnbiTaHusl Mo (U3UKE MPOBOAUTCS B MUCBMEHHOW (opme B BuUIE
Habopa u3 20 3amaHuii, BKIOYarOmero 17 TECTOBBIX 3aJaHUK OTKPHITOIO THIA, 1 TECTOBOE
3a/IaHUE 3aKPBITOIO0 C MHOXKECTBEHHBIM BBIOOpOM, 1 TeCTOBOE 3ajlaHME Ha COOTBETCTBHE M 1
3aJlaHUE C Pa3BEPHYTHIM OTBETOM. [IpOJOIKUTENBHOCTh BCTYMUTEIBHOTO HCHOBITAHUS 1
akaJeMu4eckuit yac (45 MuH).



Conep:kaHue BCTYNMUTEJIbHOT0 MCTIBITAHMS.
Paszneu. 1. Mexanuka
1. Kunemaruka

Mexanuueckoe aBuxenue. Cucrema orcuera. MarepuanbHas Touka. Tpaekropus. [1yTs u
nepemenienre. CKOpocTh U ycKopeHue. PaBHOMepHOE U paBHONEPEMEHHOE MPSMOIMHEIHOE
nBrkeHue. OTHOCUTENBHOCTh JIBIKEHMS. 3aKOH CIIOKeHHs ckopocted. ['paduueckoe
MIPEACTABJICHUE IBIKCHHS. | padKul 3aBUCIMOCTH KHHEMAaTUYECKUX BEIMYUH OT BPEMEHU TIPH
PAaBHOMEpPHOM U paBHONEPEMEHHOM JABMWXKeHHUU. (CBOOOJHOE TMAJAEHUE Tel. YCKOpEeHHUe
cBoOoHOrO majeHus. PaBHOMepHOe IBMKEHHE IO OKpYXHOCTU. JIuHeWHas W yrioBas
CKOPOCTH.  YCKOpPEHHE IpH  pPAaBHOMEPHOM  JBHJKEHHH Tela IO  OKPYKHOCTH
(LEHTPOCTPEMUTENIFHOE  YCKOpEHHE). PaBHoOmepeMeHHOE JBMKEHHE 10  OKPYKHOCTH.
KpuBonuHeiiHOEe NBMXEHUE, LIECHTPOCTPEMUTEIIBHOE U TAHTEHIIMAIbHOE yCKOpeHus. [IpuHuun
HE3aBUCUMOCTH JBWKEHUH. JIBUKEeHUE Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY. [[BKeHue
TBepaoro tena. [loctynarenbHOe M BpalareilbHOE IBHXKEHUS. OnucaHue IBUKEHHUS TOUYEK
KoJeca.

2. OCHOBBI JMHAMHUKH

IlepBoiii 3akoH HeroTona. MHepumnansHeie cuctemMbl oTcyeTa. [[puHIUIT OTHOCUTENBHOCTH
lanunes. Macca. Cuna. Bropoit 3akoH Hetotona. Crnoxkenue cuil. MOMEHT CWIIBL. Y CIIOBUS
paBHOBECHS JJIsI MATEPUAIIBHON TOYKH U ISl TEJI KOHEYHOTO pa3mepa. Llentp macc. JIBuxxenue
LIEHTpa Macc 3aMKHYTOU cuctemsl Tel. Tpernii 3akoH Hetorona. Cuibl ynpyroctu. 3akoH ['yka.
Cuna tpenus. Tpenue nokos. Tpenue ckonbxenus. Koapduuuent tpenus. [puxenue tena c
Y4ETOM CHJIBI TPEHUS. | paBUTAMOHHBIE CUIIBI. 3AKOH BCEMHUPHOTO TATOTEeHUs. Cuia TSHKECTH.
Bec Tena. /IBuxkeHune Tena noa 1€MCTBUEM CUIIBI TSDKECTH. [[BHKEHHE TIJTAHET U HCKYCCTBEHHBIX
cryTHUKOB. HeBecomocts. [lepBas n BTopast KOCMUYECKHE CKOPOCTH.

3. 3aK0oHBI COXpaHEHUsI B MEXaHUKeE

NmMmnynbc Tena. 3aKOH COXpaHEHUs MMITyJbca. PeakThBHOE BMkeHUE. MexaHuuyeckas
pabora. MomuocTs. KuHeTnueckast u moTeHITMANbHAS YHEPTHUs. 3aKOH COXpPAaHEHUS YHEPTUU B
Mexanuke. KoaduuneHT nose3Horo AeHCTBUS MallliH 1 MEXaHU3MOB B MEXaHUKE.

4. ) KMaKocTH M ra3nl

HaBnenue. 3akon Ilackanmsg g >KuakocTel W Ta3oB. bapoMeTpbl WU MaHOMETPHI.
Coobmatomuecs cocynbl. [IpuHIIUI yCcTpoCTBa THAPABIMYECKOTO TMpecca. ATMmocdepHoe
nasneHue. Mzmenenne armoc(epHOTO JaBIeHUS C BRICOTOM. ApXHUMEIOBa CUJIa IS KUIKOCTEH
Y Ta30B. Y CJIOBUS IJIABAHUS TEJI HA IOBEPXHOCTU U BHYTPH KHUJKOCTH. [[BUKEHUE HECXKUMAEMOU
KUIAKOCTH MO TpyOaM. 3aBUCUMOCTH JTaBJICHUSI JKUJIKOCTEH OT CKOPOCTH €€ TCUCHUS.



Paznes. 2. Moaexkyasipuas pusuka. TensioBblie siBJIeHHS.
5. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH TeOpUH

Macca u pazmep mosekyia. Yucino ABoraapo. bpoyHoBckoe nBukeHue. BzaumoencTBre
Mosiekysl. WpeanbHblid ra3. TemoBoe nBukeHne. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUH HICANBHOrO rasa. Temmeparypa M €€ MOJIEKYJSIPHO-KMHETUYECKUN
cMbIca. AGCoIoTHas TeMIepaTypHas mmkana u mkana Llenscus. CpegHexBagpaTudHasi CKOPOCTh
JBWKEHUS MOJIEKYJI rasa.

6. TemioBbIE ABJICHUSA

VYpaBHeHuE COCTOSIHUS HUJeallbHOro ras3a (ypaBHeHue MeHeneeBa-Knamneiipona).
YHuBepcanbHas razoBas noctositHHas. M3oTrepMudeckuii, U30XOPHBINA M M300apHBIA MPOIECCHI.
BuyTpennssi sHeprusi uaeanbHoro rasza. KomaumyecTBO TemaoThl. TeEmaoeMKOCTh CHCTEMBI,
yJelIbHAasl ¥ MOJISIpHAs TETUIOEMKOCTH, CBS3b MEXIy HUMHU. PaboTa B TepMoauHaMHKE. 3aKOH
COXpaHEHHMs PHEPTUM B TEIUIOBBIX Ipolieccax (MEpBbIA 3aKOH TEPMOJAUMHAMUKHM). [IpuMeHeHue
MEepBOro 3aKOHa TEPMOJMHAMUKHU K Pa3IMYHBIM mpoleccam. AnuabaTHbiil miporecc. [Ipunnun
JNEWCTBUS TEIUIOBBIX JBUrarteneil. MneansHas terosas mammHa, nuki Kapno. KII/] TermoBoi
MamuHbl. KITJ[ naeansHOM TeruioBot MamuHbl. Mcnapenne n konaeHcanus. HaceleHHsie u
HEHACBHIIIICHHBIC Mapbl. BakxHOCTh Bo3yXa. AOCOIOTHAS U OTHOCUTEIbHAS BIAXHOCTh. Touka
pocel. Kpucranmnuueckue u amopdubie tena. CBoMCTBA TBEPABIX TEN. YHpyrue aedpopMaliuu,
3aKOH ['yka

Pa3nen. 3. OCHOBBI 2JIEKTPOIMHAMHUKH
7. DJIeKTpoCcTaTUKA

OnekTpudeckuil 3apsi. BzaummoneiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona. 3akoH
COXPAHEHMS AIEKTPUUYECKOTO 3apsAa. DIEKTpUUYECKOe noje. HanpsykeHHOCTh 3JIEKTPUYECKOTO
MOJIsA. DJIIEKTPOCTATUYECKOE TMOJIE TOYEYHOTO 3apsaa. [[puHIUIT Cyneprno3uiinm 3JIEKTPUUECKUX
noneil. I[IpoBOAHUKM B 3JIEKTPUYECKOM TMOJE. JIEKTPOCTATUYECKOE TMOJIe, CO3JAaHHOE
OECKOHEYHOW PAaBHOMEPHO 3apsKEHHOM TUIOCKOCTBIO W 3apsbKeHHOU cdepoit. JIndnekTpuku B
AIEKTPUUECKOM noJie. Jusnextpuueckas MPOHUIIAEMOCTh BEILIECTBA. Pa6ota
AIEKTPOCTATUYECKOTO TOJIS MPU MepeMellieHnu 3apaaa. [loTeHunan u pa3HOCTh MOTEHIIMAIOB.
[Torenuuan nosist ToueyHoro 3apsiga. CBsi3b MEXKIY HAIPSIKEHHOCTBIO 3JIEKTPOCTATHYECKOTO
TMIOJIS1 M Pa3HOCTHIO MOTEHIIMAIOB. DJIEKTPOEMKOCTh. KOHIEHCATOPBI. DNEKTPOEMKOCTH INTIOCKOTO
KOHJIEHCATOpa. DHEPTHUsl 3apsSKEHHOTO KOHAEHCATOPA.

8. 3aK0HBI MOCTOSSHHOI0 TOKA

Onektpuueckui TOK. Crita Toka. 3akoH Oma J1s yyacTka nenu. 3akoH OMa J1st 3aMKHYTOM
nenu. ComnporuBieHue MNpoBOAHUKOB. IlocienoBaTenpHOE W NapajuIeIbHOE COEIUHEHHE
MPOBOJAHMUKOB. DIEKTPOABMXKYIIas cuia. PaboTa W MOLIHOCTh TOKA. DJIEKTPUUYECKUN TOK B
pa3IMYHBIX cpeAax. DJIEKTPOHHAs MPOBOAUMOCTh METAJUIOB. 3aBHCHMOCTH CONPOTHUBICHUS
METaJUIOB OT TEMIEpPaTypbl. DJIEKTPUYECKU TOK B XKUAKOCTAX. 3aKOHBI 3JIEKTPOJIU3A.



DneKTpudecKkuil TOK B razax. [ToHsATHS 0 Ta3me. DJIEKTPOHHASI SMUCCUS. DNEKTPOHHO-ITy4YeBast
TpyOka. [lomympoBomuuku. CoOCTBEHHass W TMPUMECHAs MPOBOJUMOCTH IOITYIPOBOIHUKOB.
[TosrynmpOBOTHUKOBBINA THO.

9. MarauTHoOe moJie

DJIEKTPOMArHUTHAsT UHAYKIMUSA. MarHuTHOE B3aMMOACHCTBHUE TOKOB. MarHWTHOE IOJIE.
Nunykius marautHoro noJig. Cuia, 1ecTByolas Ha MPOBOJHUK ¢ TOKOM B MAarHUTHOM TIOJIE
(3akoH Awmmepa). [elicTBue MarHuTHOro ToJds Ha JBWXKymuiics 3apsa. Cuna Jlopenna.
MarnuTtHble CBOMCTBa BellleCTBa. MarHuTHas MPOHUIIAEMOCTh BEIIECTBA. DJIEKTPOMArHUTHAas
WHIYKIMsI. MarHuTHBIN MOTOK. 3aKOH 3JIEKTpoMarHuTHoM uHaykuuu. [Ipasumno Jlenna. SABnenue
CaMOMHAYKIMU. NHIYKTUBHOCTb. DHEPTUSI MATHUTHOTO TOJIA.

Pa3zne. 4. Kosre0anus M BOJIHBI
10. MexaHn4YecKHe KOJICOAHUSA U BOJTHbBI

["apMonunyeckue konedanus. AMIUTUTY/Ia, IEPUOJI, YacToTa U ¢aza konedanuit. CBoOo1HbIE
rapMoHU4eckue konedanus. Marematudeckuii MmasTHUK. [lepros konebanus MaTeMaTUueCKOro
MasaTHuka. Kosnebanus rpy3a Ha mpyXuHE U Mepuoj 3Tux Kosebdanui. [IpeBpaiienue sHepruu
Py TapMOHMYECKUX KojebaHusix. BoiHyXneHHble KosneOanusa. Pesonanc. Pacnpoctpanenue
MEXaHMYECKUX BOJIH B ympyrux cpeaax. CKOpoCTh paclnpOoCTpaHEHHUs! BOJIHBI. J[JIMHA BOJIHBI.
[Toriepeunbie ¥ IpoOI0JIbHBIE BOJHBL. CTOSIYKME BOJHBL. 3BYKOBBIE BOJIHBI. CKOPOCTH 3BYKA.

11. DyeKTpOMAarHMTHbIE KOJIeOAHNS Y BOJIHBI

Koneb6arenbupiii  koHTYyp. CBOOOMHBIE 5SJIEKTPOMAarHUTHBIC KoJieOaHUST B KOHTYpE.
[IpeBpaiienrie sHepruu B KkoJsiebaTelbHOM KOHType. CoOCTBEHHasi yacToTa KoJieOaHWil B
KOHType. BbIHyXJeHHbIe 3yieKTpuueckue KosneOaHus. llepeMeHHBI SJIEKTPUYECKUNA TOK.
JleiicTBytonMe 3HaYEHUsl CUJIbl TOKAa W HaNpsDKEHUs. AKTUBHOE, EMKOCTHOE M MHAYKTHBHOE
conpotuBieHus. Tpanchopmatop. Ilepegaua snekTposHEpPrUuU. DJIEKTPOMATHUTHBIE BOJIHBI.
CkopocTe uX pacnpocTpaHeHus. VM3nydeHrne W mpHeM 3J€KTPOMArHUTHBIX BOJIH. lIpvHIMIBI
paauocBszu. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

12. OnTuka

[IpsAMONMMHENHOE pacIpOCTPAaHEHHUE CBETA. 3aKOHbI OTPAXKECHHSI M NPEJOMIICHHS CBETA.
IToka3zarens npenomnieHus. llomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroj IOJHOTrOo
otpaxeHus. Xoj aydeit B mpusMe. [loctpoenne nzoopakenus B miiockoM 3epkaie. Coouparoriast
U pacceuBaromias JuH3bl. Dopmyna TOHKOW nuH3BL. [locTpoeHne M300pakeHUN B JIMH3AX.
®oroanmapar. I['maz. Oukm. CnekrtpanbHbld aHanui. [llkama »7IEKTPOMArHUTHBIX BOJIH.
WNurepdepennust cBera U ee npuMeHeHue B TexHuke. Judpakuus ceera. udpakunoHHas
penieTka. [ maBHbIe TUPPAKIIMOHHBIE MAKCUMYMBI.

13. D1eMeHTHI TeOPHH OTHOCUTEIbHOCTH



WNHBapraHTHOCTh CKOpPOCTH cBeTa. IIpuHIMI OTHOCUTENbHOCTH JWHIITEHHA. CKOPOCTh
CBE€Ta B BaKyyMe€ KakK MpeJenbHas CKOpOCTh nepenadd curHana. CBs3bp MEXIy Maccoll u
SHEPTHUEH.

Pasjnen. 5. KBanroBas ¢pusuka
14. CBetoBble KBaHTHI ((POTOHDI)

®oroaddext ero 3axonnl. [locrossHnas Ilmanka. KBant cBera ((oToH). YpaBHEeHHE
OiamTeitHa 11 poTodrddexra. CreroBoe aasnenue. OnbiThl [1. H. JIebenena.

15. ATom U aTOMHOE S1IPO

OmnwiT Pesepdopma mo paccesauro anbga-gactuil. SAnmepHas moaenb atoma. [locTymars
bopa. Wcnyckanue u moriyonieHust cBeTa atroMoM. Jlazephl. DKClepUMEHTaIbHbIE METOJIbI
pErucTpauuy 3apsHKEHHBIX YacTHL. PaanMoakTUBHOCTh. 3aKOH pPaJuOaKTHUBHOTO pacmnaja.
[Ipotons! u Heliponsl. M3oTomnbl. Aibga-, 0eTta- U raMMa-u3IydeHusl. JHEPTHUsl CBS3H aTOMHBIX
anep. Y nenbHas sHeprus cBsizu. JledexT maccel siapa. SnepHsie peakuuu. Jlenenue suep ypana.
Cunres saep. TepMosiiepHbIE pEaKIIUH.

1. Pacnpene.ﬂeﬂne TEM IO 3aIaHUAM BCTYIIHTECJIbHBIX HCNbITAHUM

e KonuyecTBo
Pasznen ¢puznkn Tembl - NePBUYHBIX
3ajaHusd
0as10B
Kunemaruka MOCTYNaTeJIbHOI'0 IBUKCHUS. 1
Cpenusisi CKOpOCTh. YpaBHEHHE NBHKEHUS. [ paduuecKoro mpeacTaBicHue 2

JIBHKCHMUA. OTHOCUTEIBHOCTh JBHXXCHUA

Z[m{aMmca nmocTynarTreJbHOro ABMKCHUs. 3 1

Kunemarnka 3axonsl HeroToHa. BTopoii 3akon HetoToHa B mMITy TECHO (hopme.

3aKoHBI COXpaHeHHS.
3aKOH COXpaHEHUS IOJHOW MEXaHWYeCKOW SHepruu. 3aKOH COXpaHEHHUS
HAMITYJIbCA.

MKT.

Wneanbnpiii ta3z. OcHoBuble moHsATHs MKT. YpaBHeHHE COCTOSIHHUS.

MonexynsipHast
Y7Ep I"a30BbI€ pOLIECCHI.

~N | o o b

(1)I/IBI/IKa Tepmoannammnka.

Buytpennss sueprus raza. Pabora rasza. Ilepoe Hagamo TepMOANHAMUKH.

DJIeKTpOCTATHKA.
3akoH Kynona. HampsbkeHHOCTs anexTpudeckoro mois. Ipuniun 8 1
cynepnosunui. [lepememenue 3apsiia B anekrpudeckoM noie. Ilotennuman.

3aKOHBI MOCTOSTHHOTO TOKA.
Cuna Toka. ConpoTHBIIeHHE TPOBOIHMKA. 3akoH OMa A7 y4acTKa U AJIs 9 1

9HeKTp OZMHAMHKa noyiHO# 1enn. 3akoH Jlxoyns-JIeHna.

MarnuTHoe noJe.
XapakTepuCTUKH  MarHuTHoro  mnoss.  [IpuHnunm  cyneprno3suuMu. 10 1
BsaumopeiictBue TokoB. Cuna Awmmnepa. Cuna Jlopenma. [IBmkeHue
3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE.

Konebanusg u VYpaBHeHue rapMoHudecknx kosebanuii. Ilepuoa. Yacrora. AMIumTyaa. 11 1
BOJTHEI I'paduku xomeOATENBHBIX MPOLECCOB. DIIEKTPOMArHUTHBIC KOJICOAHHS. 12 1
KonebatenpHbIH KOHTYP.
BomnaoBas ontuka. | KBantoBo-BoHOBO#M ayamusm. Wutepdepentms, nudpaknus. BremrHumit 13 1
ATOMHAS H dbotoaddexr. Ctpoenne atoma. M3nydeHne atoma.
syepHas (I)I/ISI/IKa. Crpoenue sapa. 3aKOHBI PAIHOAKTUBHOTO pacrana. DIIEMEHTHl TEOpUH 14 1
OTHOCHTEITBHOCTH 15 1




Bce pasaenst EnuHuripl n3mepeHus GU3NIeCKUX BETMIHH 16 1
(1)1/131/11(1/1 OmnpenencHus GU3NYCCKUX 3aKOHOB, IIPOLIECCOB U SIBICHUH 17 2
CrpaBeIMBOCTh (PU3MYCCKUX SBICHHUN 18 2
KauecTBennas 3agaua
[IpuBenéH npaBWIBHBIM OTBET, M MPEACTABIEHO IOJHOE BEPHOE
00BSICHEHHUE C YKa3aHUEM HaOJII0JacMbIX SIBIICHUI U 3aKOHOB. 4 faJjia.
JlaH TpaBWIBHBIA OTBET, W INPUBCACHO OOBSCHCHHE, HO B PCIICHUH
COJICPIKUTCS OJIMH M3 CICAYIOUINX HEJAOCTATKOB. B 00BSICHEHNM HE YKa3aHBI
OJTHO W3 SIBICHUHA WJIM OAWH W3 (PU3MUYECKUX 3aKOHOB, HEOOXOIUMBIX IUIS
MTOJTHOTO BEPHOTO OOBSICHEHUS.
W
OOBsICHCHHS MPEIICTABICHBI HE B MOJIHOM 00BEME, WM B HUX COJCPIKUTCS
OJIUH JIOTUYECKUN HeouéT. 3 faia
[IpencraBneHo pemieHWE, COOTBETCTBYIOIIEE OTHOMY U3 CICTYFOIIUX
CIIy4aeB.
JaH npaBUIBHBIN OTBET HA BOIIPOC 3aJaHNs, M MPUBEICHO OOBSICHEHUE, HO
B HEM HE yKa3aHbI IBa SBICHUS WIIH (PU3UIECKUX 3aKOHA, HEOOXOTUMBIX IS
MTOJTHOTO BEPHOTO OOBSICHEHUS. 19 4
NI
VkazaHel Bce HEOOXOAWUMBIC IS OOBSCHEHUS SBICHUSA W 3aKOHBI,
3aKOHOMEPHOCTH, HO WMCIOUINECS pacCy)XKICHHs, HalpaBICHHBIC Ha
MTOJTyYCHHE OTBETA Ha BOMPOC 3aaHUs, He JOBEACHBI O KOHIIA.
W
VYka3zaHbpl BCe HEOOXOJMMBIC IS OOBSICHEHHWS SBJICHUS M 3aKOHBI,
3aKOHOMEPHOCTH, HO MMEIOIIUECS PACCYXACHUS, MPUBOISAIINE K OTBETY,
cojiepKatT OIMNOKH.
W
VYka3aHbpl He BCe HEOOXOIMMBIC JUISI OOBSICHEHHWS SBJICHUS W 3aKOHBI,
3aKOHOMEPHOCTH, HO UMEIOTCS BEPHBIC PACCYXXICHUS, HAIpaBICHHBIC Ha
peuieHue 3agaun. 2 6asnaa
Bce cnywan pemeHust, KOTOpBIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPHSIM BBICTABJICHNUS OLICHOK B 2, 3, 4 6amna. 0 6an10B
CopepxaHue 1eMOHCTPALMOHHOIO0 BADHAHTA € YKA3aHUS K PELICHHIO
3ananue Nel

ABTOMOOUIIB, IBUTASACH U3 MMyHKTa A B MyHKT B, 1/6 myTn npoexain co ckopoctbio 60 km/4. CpeqHsisi CKOPOCTh
aBTOMOOMJIS Ha MPOTSKEHUH BCEro MyTH OKaszayach paBHOH 90 km/4. Uemy Obliia paBHAa CKOPOCTh JABUKECHUS
aBTOMOOWJIA Ha TpeTheM ydacTke myTu? OTBET BBIpa3UTe B KM/4 U OKPYIJIUTE JI0 JECATHIX J0JIEH.

Ykazanus.

CpenHeli cCKOPOCTBIO IBH)KEHUS Ha3bIBAETCSl OTHOIICHUE ITYTH MPOIICHHOTO TEJIOM KO BpEMEHH, 32 KOTOPOE 3TOT

IIyTh IPONJEH:
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Yka3zanus.

IIpyu wu3BEeCTHON 3aBUCUMOCTH CKOPOCTH JBIJKEHHS OT BPEMEHH, H300pakKeHHOW TIpaUuecKd, MOXKHO
paccuuTaTh MyTh NMPOWUJIEHHBIA TEJIOM, HE MpHUOeras K MOIYYEHHIO aHAJIUTHUYECKOTo BbIpaskeHus. s storo
MO’KHO OCYMTATh CYMMApHYIO IUIOIAAb (PUTYpPBI 110 KPUBON (YHKLIUU CKOPOCTH.

B mannOM 3amaHuu miomaas oHOTO KBajpaTa paBHa 1 m/c ¢ 1 ¢ = 1 m. [log kpuBOi CKOPOCTH HACUUTHIBACTCS
94,5 kBazpaToOB, a COOTBETCTBEHHO — IIyTh IPOWIEHHBIN TEJIOM paBeH 94,5 M.

3agpanue Ne3

Teno ceoOoaHO MagaeT 6€3 HauaabHON CKOpPOCTH. M3MeHeHrne MOy sl UMITYJIbCa 3TOTO TeJla 3a MPOMEXKYTOK
BpeMeHH 5 ¢ paBHO 1250 kr-m/c. Uemy paBHa macca tena? CompoOTHBICHHEM BO3JyXa MOXKHO MpeHeOpeub
YCKOpEHHUe CBOOOIHOTO Ma/ieHUs MPUHSTH paBHBIM 10. OTBET BBIpa3uTe B KUJIOTpaMMax.

Yka3anus.

3anumiemM BTOpoi 3akoH HproToHa B UMMYJIbCHOM (hopme. YdTeMm, 4TO CHUIIOM COMMPOTHBIICHHUS BO3/IyXa CIICIYET
npeHeOpeyb, a 3HAUUT Ha TEJIO JEHCTBYET TOJIbKO CHUJIA TSHKECTH:



3aganue Ned
Kpan nmogaumaer rpy3 maccoir 0.7 T Ha BbicoTy 20 M 3a 2 MuH. Haiinure MexXaHWYECKYIO MOIIHOCTH
HOJTbEeMHOT0 ycTpoicTBa. Criiamu TpeHus npeHedpedb. OTBET OKPYIIIUTE JI0 COTHIX JOJICH.

Ykazanus.

Ilo OIpE€aACICHUIO, MOIITHOCTH 3TO pa60Ta BBITIOJIHSIEMAs! IIOCTOSTHHOM CHJIOH 3a CAWHNIY BPpEMCHU:

A
P==
At

Mexanndeckas paboTa MOCTOSTHHOW CHIIBI OIIPEIEISICTCS BEIPAKEHUEM:
A=F-S-cosa

B naHHOM ciiydae, HapaBJIeHUE IBUKCHHUS TPy3a U HAIPABJICHUE JICHCTBHSI CHIIBI COBIA/IAIOT, CIEI0BATEIBHO O
=0wucosao=1.Torna:

Tak xak I'Py3 NIOAHUMACTCA PaBHOMEPHO, TO CUJIA , pa3BUBACMasd KPaHOM, paBHa CHUJIC TAKECTU:

mg-S _700-10-20
At 120

pP=

11666,6666666667 ~ 11666,67 BT

3amaua Nes

B COCYI€ HAXOAUTCA HEKOTOPOC HCU3MCHHOC KOJIMYCCTBO UACAIIBHOTO Ir'a3a. I'a3 mocnemoBaTreabHO MEepeBOAAT
Uepe3 COCTOAHUSA 1-2-3-4.B xakoM COCTOSTHHH JaBJICHHUC Ta3a MaKCHUMAaJIbHO?

\'

Ykazanus.

Ilo ypaBHeHuto MenaeneeBa-Knaneiipona:

VRT
PV =vRT =P ZT-

Vcnonb3ys MaciTabHbIe eMHULIBI TpadKa, MOYKHO KAQUeCTBEHHO ITOKA3aTh YTO:

VR3 VvR1 VR4 VR4

Pil=— . P —— . Py — ——. D, — ——
1 > ; P2 4,P3 4,P4 >



Torna HaubGobllIee TaBJIEHUE ra3a HAOIIOAAETCI B COCTOSHUU 4.

3ananne Ne6

B cocyne nekotoporo oobema Haxoautcs resuii (M = 4 r/mois) Maccoii 4 . Ipu temneparype -12°C u qaBieHun
20 xITa. Onpenenute 00beM raza. OTBET BBIpAa3UTE B TUTPAX U OKPYIIIUTE 0 LEIOTO 3HAYCHHUS.

Yka3zanud.

ITo ypaBHeHuro Menneneesa-Kianenpona:

m mRT
PV=_RT=V=___ =10844-10*m3 =108 1.
M M P

3ananue Ne7

B mpouecce u3MeHeHHs] COCTOSHUA, HaJA UACANbHBIM ra3oM coBepumwin padoty 500 [k u ero BHyTpeHHss
sHeprus yBenunuuiack Ha 700 J[>x. Beun i ra3 uzonupoBaH ot okpyxaroiei cpeasi? Eciu HeT, To OH mosryJat
WM OT/AaBall TEIJIO U KaKoe KOJIMYECTBO?

Yka3zanus.

[To nepBoMy Hayary TEpMOAMHAMHUKM:

Q =A+AU.
N
Q = —500 + 700 = 200.
I"a3 momyam 200 JIx.
3amanme Ne8

JIBa MaJIeHPKMX OJIMHAKOBBIX METAJUIMYECKHX IIapuKa, uMeromrue 3apsiabl 8 MKKi u 2 MxKi, B3anMoieiicTByroT
B BaKyyMe€ C HEKOTOpPOW CwiIOW. Eciim MX IpUBECTH B COINPUKOCHOBEHHE, a IOTOM PA3HECTH Ha IpEXKHEE
paccTostHuE ApYT OT JApyTa Cuiia B3auMoJeicTBUs cTaHeT paBHa 225 MH.? C kako# cuioil B3auMo1eiCTBOBAIIN
IApUKH 0 CONPUKOCHOBeHM? OTBeT 3anummuTe B MH.

Ykazanus.
Jlo conpuKOCHOBEHUS ConpHukocHOBEHHUE [Tocne conpukoCHOBEHUS
Fi= kq1q2 Bo BpeMsa  CONpUKOCHOBEHUSA o=k U9
12 IIApUKOB, 3apsyl MEXIy HUMH 2 72
pacnpenenuTcs NopoBHY:
Lt q
q =9 =
1 2 2

Haitnem oTHOLIEHHE CUITBI TOCIIE COITPUKOCHOBEHHUSI U TIOCIIE:



12

Fa qq r? q1+q 8+2
- = = 0,3125

Fi~ 2 k-qlqz_ 2q1q2 2:-8-2

F2;=0,3125-F1 = 70,3125 mH

3ananne Ne9

K uncrounuky toxka ¢ OJIC 8 B noaxmrouensl conporuBieHuss R1 = 5 Om u R2 = 4 Om, coenvHeHHbIE
nocneaoBaresbHo. [Ipy 3TOM BO BHEIIHEH ILienu npoTekaeT TOK paBHbId 0.62 A. Omnpenenurte BHYTpEHHEE
COIIPOTHBIIEHUE UCTOYHUKA. OTBET OKPYTIIUTE 10 COTHIX JIOJIEH.

Yka3zanus.

1o 3akony Oma i IOJTHOM LIeTIH:

rne —R =Ri1+ Ra.

CrenoBarenbHO

£
r=y- (R1+ R2) = 3.90 Om.

3amanue Nel(

3apsbkeHHas yactuna ¢ maccoil 5 rp m 3apanom 0.5 Kn Bieraer B MarHuTHOe nosie ¢ uHaykuuen 29 Tn

NEPIEeHIUKYJIAPHO CUJIOBBIM JIMHUSAM M JIBHJKETCS MO KPYroBOM TpaeKTOpuu paauycoM 5 cMm. Ompenenurte
CKOPOCTb YaCTHULIBI.

Yka3zanus.

HpI/I ABUKXCHUNU B MArHUTHOM IIOJIC MCPIICHAUKYISAPHO JIMHUAM HWHAYKIHWUHU, 3apsAKCHHAA YaCTHULA 6y):[eT
ABUTATBHCA I10 OKPYKHOCTH. HqueM B Ka4CCTBC HeHTPOCTpeMHTCHLHOﬁ CHJIBI 6y,ueT BBICTYIIATb CUJIA HopeHua:

2 M
mv :y:ﬂ=145—
m C

quB =

3aganue Nell

Yy, M

Ha pucynke wu3o0OpakeHa TmomepedHas BOJHA, PacHpOCTPAHSIOMASICS B
MOJIOKUTEITFHOM HampaBlieHHH ocu OX, B HEKOTOPBHIH MOMEHT BPEMEHH.
Omnpenenurte MO PUCYHKY JJIHHY BOJIHBI.

/ XXXk 01117131415

X
y M

hAhAbbLiO=2Ne A




Ykazanus.

JlivHa BOJIHBI ONpeeseTcs Mo rpaduky Kakx:

LY, M
4
3
2 (/ ™, } ,/
/ N /
1 ,l \\ /
OT/1 23 466 K89 101117131415} 4
-1 \\ / ]
-2 AN 7
3
-4
-5

JlnuHa BoHBI paBHa: 12 m.

Saganue Nel2

YpaBHCHHE 3aBUCUMOCTH CMEIICHHS KOJICONOIIEHCS MaTepHaIbHOW TOYKH OT BPEMEHHM MMeeT BHI: X(t) =
0.86c0s(2.87t + 2.5). I'ne Bce BenmuunHbl UMet0oT pazmMepHocTs CU. Mcnonb3ys jaHHOE ypaBHEHHE OIpeIeInTe
4acToTy KosieOaHui cMmelieHust Touku. OTBET OKPYIJIUTE A0 COTHIX.

Yka3zanud.
OOmuit BUA ypaBHEHUSI TAPMOHUYECKUX KOJIeOaHU OMUCHIBAECTCS BHIPAXKEHUEM:

x(t) = A- cos(wt)

w 287

= = 46Ty
V= or 628 a

3amaua Nel3

Ha »skpane nHaOmrofaercss CHEKTp € MOMOIIBIO AU(paKkIMOHHOW pemieTkd, umeromed 200 mTpuxoB Ha
MuTEMeTp. CrieKTpanbHas JUHHAS B CIIEKTPE BTOPOTO IMOPSIKAa HAXOAUTCS Ha paccTosHuu a = 9.89 cm ot meHTpa
sKpaHa. JlmHa BoiaHbI HabmrogaeMoi criektpainbHoi auHun 600 HM. KakoBo paccTosiHue OT pemeTku 0 SKkpaHa?
OTBeT BbIpa3uTe B CM U OKPYTJIMTE A0 LEJIOr0 YUCIIA.

Ykazanus.

CrniekTpanbHas KapTHHA [ToJlydaeMasi OT IUPPaKIIMOHHON PEIIETKN OMHUCHIBATCS BHIPAKEHUEM:

d-sing=k-2
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SKpaH

penieTKa

PaccrosiHue 10 3xpaHa R p0KHO OIIPEENNUTh ¢ IOMOIBIO CUHYCA yria ¢:

a

va? + R?

sing =

[lepuon nudpakimOHHOMN PEIIETKH U3 BBIPAXKEHUS:

g 1 MM _ 10-3 M
N N

1073 a

N '\Iaz +R2

Z

k-2

Z

J a-10-3 J
R = —) +a2= (
( NkA 200-2-600-10

9,89-10-2-10-3
—) + (9,89 -10-2)2 = 0,40001 M ~ 40 cM

Saganue Neld

HexoTopsiif pagnoakTUBHBINA AJIIEMEHT ¢ MacCOBBIM 4uciioM 247 u 3apsgaoBeiM 97, mpereprneBaet 3 anbda-
pacmaga u 3 6era-pacmaga. Yemy paBHO YHCIIO IPOTOHOB M HEUTPOHOB B 00pa3oBaBIIeMCs dieMeHTe. B oTBeTe
3aMUIIUTE Yepe3 3amsATyI0 YUCIO IPOTOHOB M YUCIIO HEUTPOHOB.

Yka3anus.
3anuiiemM cXeMy peakiuu:

247y = AX +3-4a+3- %

97 z 2 -1
3anuiieM ypaBHEHUS ISl BEPXHUX U HIKHHUX HHJICKCOB:

247 =A+3-4+3-0=>A4 =235

97=72+3-2-3-1=>94

Yucno NpoTOHOB — 3TO 3apsi10BOE YUCIO Z.

Yucno HEUTPOHOB MOXHO ONPEAETUTh U3 MAcCOBOrO uucia A, KOTOpOe PaBHO CyMME 4YHMCIIa MPOTOHOB U
HEHUTPOHOB:

n=A4-272=161
94,161

3aganne Nel5



Ha PUCYHKE IIPUBCACHA 3aBUCUMOCTb OT BpEMEHU YK CJia HE paCllaBIINXCs
AACP B HOPOHCCCC PAJUMOAKTHBHOTO pacnaja A H30TOIIa HEKOTOPOro
pPaaroOaKTUBHOI'O 3JICMCHTA. KaxoB nepuoa mojaypacmiaga 3Toro n3orona’?

Ykazanus.
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Ilo OMMpECACIICHUIO IIEPHUO/ ITOJTYypaciiaaa paadOoaKTUBHOI'O BEHIECCTBA paBEH BPEMCHH, 3a KOTOPOC pacCraacTcAa
IMOJIOBHMHA CYHICCTBYIOIIHUX Ha JaHHBII MOMEHT AACP.

B HavanbHbII MOMEHT BpEMEHHU CYLIECTBOBAJIO § Y. €. sifiep, 4 y. € uxX craHer yepe3 9 mecsies. T. e. nepuoj
[10JIypacma/ia u30Tora HEKOTOPOro paAuoaKTHBHOIO JIEMEHTA paBeH 9 MecsalaM.

3ananue Nel6

B Ta6JII/III€ HHUKC TPUBCIACHBI HA3BAHUWA (1)H31/II-IGCKI/IX BCJIMYMH M CIAWHHUIBI WX HU3MCPCHUS. VYcranosute
COOTBCTCTBUEC MCKAY HA3BAHUCM (bHSI/I‘ICCKOﬁ BCINMYHHBI 1 (1)OpMYJIOI>'I, 10 KOTOpOﬁ €€ MOJKHO OIIpCACIINTD. B
OTBET 3allMIIUTEC TOJIBKO KOM6I/IHaIII/IIO III/I(bp, COOTBCTCTBYIOIIMX CAWHUIAM HU3MCPCHUA, B IOPAAKE

MNCPCUUCIICHUS Ha3BaHUU (1)I/I3I/I‘16CKI/IX BCJIMYHMH

Ha3Banue puznveckoii BeJMYMHBI

ExuHuns1 n3mepeHus

A. Onruyeckas cuia JIMH3 U OIITHYECKUX CUCTEM

1) paauaH B CEKYHLY

B. YrnoBas ckopocTth

2) amrep

C. Cuna Toka 3) KOyITh
D. Dueprus 4) nuonTtpus
Yka3zanus.

Ha3Banue pu3nyeckoi BeJHYHMHBI

EauHuubl u3mMepeHus

A. Orrrryeckast cviia JIMH3 U ONITHYECKUX CUCTEM

4) nuonTtpus

B. YrnoBas ckopocTth

1) panuaH B cekyHay

C. Cua Toka

2) amrep

D. DOueprus

3) KOYIIb

3aganmne Nel7

Bribepute mpaBuiibHOE Ha3BaHHME (PU3NYECKONM BEIWYMHBI MM MPOLIECCa, COOTBETCTBYOIMIEE (POPMYITHPOBKE:
"MBIKEHUE WUJTH TIpoliece, 00J1aaro1re MOBTOPSIEMOCThIO BO BpeMeHH".

A. TloctynarenbHoe IBUKEHHE

B. TpaexTopus nBUKEHUS

C. Yacrora BparieHus

D. Ummynbe

E. NuepunanbHble CHCTEMBI OTCUETA

F. KonebatenpHbie ABMKEHUS (KOJICOAHMS)



Yka3zanusl.
[TpaBunbHbIi OoTBET: F.
3amanne Nel8

Bri6epuTte Bce BepHbIe yTBEpkKACHUA O (PU3NUECKUX SBICHUSIX, BEIMYMHAX U 3aKOHOMEPHOCTSIX. 3allUIINTE B
OTBETE UX HOMEpA.

1) IlnaBaHue Ten BCIACACTBUE ISHCTBUSI CHIIBI ApXHUMe/Ia BO3MOXKHO TOJBKO B KHIKOCTSIX.
2) Ecnu Tena HaXoasTCs B TEIIOBOM PaBHOBECHH, TO UX TEMIIEpATypa OJIMHAKOBA.

3) Cuiia B3aMMOJICHCTBYS IBYX HETIOJBMKHBIX TOYCYHBIX 3aps/IOB B BAKYyMe 00paTHO MPONOPLUOHABHA
KBaJpaTy pacCTOSHUS MEXIY HUMU.

4) udpakuus peHTIeHOBCKOTO M3JTy4CeHUs IPUHIIMITHAIBHO HEBO3MOXKHA.

5) «Kpachuas rpanuia» potosddexkra — MaKCHMaIbHas [IMHA BOJIHBI, TIPH KOTOPOH €Iiie MPOUCXOAUT

doroaddexkr.

Ykazanus.
1) Hesepro. Cuiia Apxumena IeiCTBYeT B KHIKOCTSIX M rasax.
2) BepHo. [1pu TerioBoM paBHOBECHH TEMIIEpaTypa 000UX TeJ OJJMHAKOBA.

3) Bepno. Cuiia B3auMOICHCTBUS TOYCUHBIX HEMOIBIKHBIX 3apsI0B 00PaTHO MPOMOPIHOHATIbLHA KBAAPATy
PACCTOSTHUS MEXKy HUMH.

4) HeBepHo. PeHTreHOBCKOE U3JTyUeHHE — BH/ SJIEKTPOMATHUTHBIX BOJIH, /ISl KOTOPBIX BO3MOYHA
T paKIus.

5) Bepwo. ITo onpenencuuto «kpacHas rpanuiia» Gotosdderra — MaKCHMaIbHas JIJIHHA BOJHBI, IPH KOTOPOI
BO3MOXKEH (poTodrhdexT.

3aganne Ne2(

JlepeBsiHHBIN OpYyCOK TJIaBaeT Ha MOBEPXHOCTH BOJABI B MUCKE. MUCKa TOKOUTCS Ha MOBepXHOCTH 3emin. UTo
MPOM30UIET ¢ TITYOMHOW MOTrpyKeHHs Opycka B BOMY, €CIIM MHCKa OyIeT CTOSTh Ha MOdy JudTa, KOTOPHIH
JBIDKETCS C YCKOpPEHHEM, HalpaBJIEHHBIM BEPTUKAIBHO BBepX? OTBET MOSICHUTE, UCHOJB3YS (U3HUYECKUE
3aKOHOMEPHOCTH.

Yka3zanue.

1. Cuna Apxumena, KoTopas MOACPKHUBAET OPYCOK HA TOBEPXHOCTH BOJBI, paBHA IO MOJYJIIO BECY BBHITECHEHHOM
OpYCKOM BOJIBI.

2. Korna 6pycok, BoJia M MHCKa TIOKOSITCSI OTHOCUTEIBHO 3eMIIH, OJTHA U Ta JKe CHJIa ApXHMe/ia yPaBHOBEIINBACT CHITY
TSDKECTH, KaK B cilydae IUIaBaroliero Opycka, Tak M B CiIydae BBITECHEHHON MM Bojbl. [loaToMy Macca Opycka u macca
BBITECHEHHON UM BOAbBI OJJMHAKOBEI.

3. Korna Opycok, Boja 1 MUCKa MOKOSITCS OTHOCUTEIBHO JPYT Jpyra, HO ABHXKYTCS C YCKOPEHHEM OTHOCUTEIBHO
3emun, OJJHA M Ta K€ CHJIa ApXHMeJla BMECTE C CHJIOW TSHKECTH COOOLIAET OJHO U TO )K€ YCKOPEHHE KakK IUIABAIOLIeMy
OpycKy, Tak ¥ BOJE B OOBEME, BBHITECHEHHOM OpYCKOM, 4YTO MPHUBOJMT K COOTHomeHuw: F-y =m(a” — g)=
Mpyrrecn. pogm (@ — g~) OTKYIA CIEYET, 9TO U IPH ABIKCHUN OTHOCHTEIBHO 3€MIIH C YCKOPEHHEM a4 # g~ Macca Gpycka u
Macca BBITECHEHHON MM BOJIbI OIMHAKOBBIL. [TocKkobKy Macca Opycka oJ[Ha M Ta )K€, Macca BEITECHEHHOM UM BOJIBI B 000MX

CIIydasix OJJMHaKoBa. Bo/a mpakTHYECKU HeC)KUMAaeMa, TIOATOMY IIOTHOCTh BOJIBI B 000MX CIIy4asix OJJUHAKOBA. 3HAYMT,
00bEM BBITECHEHHOH BOJIBI HE H3MEHSIETCS, MITyOWHA MOTPYKeHHs OpycKa B TU(PTE OCTACTCS MPEIKHEH.
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