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1. O6mme mosioxeHust

Osnazenne mpaxkTHyeckn 1000 coBpemMeHHOH mpodeccueit TpeOyeT OmnpeaeTeHHbIX
MaTeMaTHYeCKuX 3HaHMi. lIpencraBneHre O pONH MAaTEMaTHKA B COBPEMEHHOM MHEPE,
MaTeMaTHYECKUE 3HAHUS CTaTl HEOOXOMMMBIM KOMIIOHEHTOM OOIIEH KyIbTyphIL. JIst KH3HEHHOM
CaMOpeall3alny, BO3MOMKHOCTH IPOLYKTUBHOH MEATENHHOCTH B HH(POPMAIMOHHOM MHpE
TpeOyeTcs JOCTATOYHO MIPOYHAs OArOTOBKA II0 MATEMATHKE.

IIporpamma 1o xypey «®usnkay cocTaBieHa s BBITYCKHMKOB 11-X KIIACCOB CPEXHHX
061e06pa3oBaTeNbHBIX KON, TMMHA3UH, JIMIEEB C Y4eTOM TpeGOBaHMI, IIPEBABIIEMBIX K
abUTypHeHTaM IIPH NOCTYILTeHHH B TOMCKHIT rOCY IapCTBEHHBIH YHUBEPCHTET (TT'Y).

1.1. IlporpamMma BCTYIHTENBHBIX HCIIBITAHUH TTO bU3MKe CHOpPMUAPOBAHA VTS IIOCTYNAOIINX Ha
00y4eHue [0 MporpaMMaM HOATOTOBKY GaKaTaBpuaTa i IPOrpaMMaM CIIENHaTHTeTa:

01.03.01 Maremaruxka;

01.03.03 Mexaruka 1 MaTeMaTUYeCKOE MOJAETHPOBAHHE;

02.03.01 MaremaTiKa H KOMIIBIOTEPHBIE HAYKH,

03.03.03 Pamnodusuka;

03.03.02 ®usuka;

09.03.02 MurdopManroHHbIE CUCTEMBI U TEXHOJIOTHH;

11.05.01 PannosneKkTpoHHBIE CHCTEMBI M KOMILIEKCEL,

12.03.02 OntoTexHuka;

12.03.03 ®oTonuka u onronHpOPMAaTUKA;

12.03.05 JlasepHast TeXHUKA ¥ JIa3epHBIe TEXHOJIOTHH;

15.03.03 Ilpuxnanuas MeXaHHKa;

15.03.06 Mexarponrka u po6OTOTEXHHUKA;

16.03.01 Texuuueckas pusuka;

24.03.03 BanucTrka ¥ THAPOaspOaMHAMUKA;

27.03.02 YnpaBieHue Ka4eCTBOM;

27.03.05 nHoBaTuKa;
1.2. IIporpamma chopMHpOBaHa Ha OCHOBE (heepaIbHOro rOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAaPTa OCHOBHOTO OOIIEro 0Gpa3soBaHus X 0CHOBHOTO roCyZapCTBEHHOIO
00pa3oBaTeNBHOrO CTAHAAPTA CPEHETO OOIIEro 0OGPasOBaHUS C YYETOM COOTBETCTBHS YPOBHSI
CJIOXKHOCTH BCTYIUTENbHBIX HCIIBITAHUH YPOBHIO CioxkHOCTH EI'D 1o nanHOMY 1peamery.

2. Iean n 3apa4n. BerynureasHblil 5K3aMen: cTpyKTypa, npoueaypa NpoBeaeHust

2.1 IIporpamma BerymuTensHOro uensiranus (BU) comepur omucanue IIPOLIENYPHI U
IIPOrpamMMy, a TaKXKe KPUTEPUH OLIEHKH OTBETOB.

2.2.  BeTynuTenbHbIC HCIBITAHHUS MPOBOIITCS Ha PYCCKOM/aHITIMHACKOM (JIsl aHTJIOA3BIYHBIX
IIPOrpaMM) SI3BIKE.

2.3.  Oprammsanus u nposenerne BU ocymecTBIsleTcs B COOTBETCTBHE C ITpaBunamu npuema,
YTBEPKICHHBIME prkasom pektopa HH TI'Y, neficTByromuMy Ha TeKymuit roj MOCTYIUICHH,
24. Tlo pesymsratav BV mocTymarommii mmeer paBO Ha AaNelIANUI0O B MOPSOKE
YCTaHOBJICHHEIM [IpaBuamu npuema.

2.5. IlporpamMMa BCTYNHTENIHHBIX MCIIBITAHMI IIO (hu3MKE E€XErOLHO IEPECMATPUBACTCS U
OOHOBIIIETCS C YYETOM H3MEHEHHUH HOpPMaTUBHO-NIPaBOBOM 0azsl P® B o6nactu BBICIIErO
00pa3soBaHus ¥ JOKAIBHEIX JOKYMEHTOB, PErIaMeHTUPYIOMUX npouenypy npuema B HU TT'Y.
VI3MeHeHUsI, BHECEHHBIE B IPOrPAMMY BCTYIHTENbHBIX UCTIBITAHUHA, PacCMaTpUBAIOTCS H
YTBEPIKAAIOTCA HA 3aCENaHMM y4eOHO-METONMYECKOM KOMHUCCHH (DH3HYECKOro (axynpTera, a
TakKe  MPEJMETHOH KOMHCCHEH 1o ¢msuke. [IporpamMma BCTYIMTENBHBIX MCIBITAHMI
YTBEPIKAAETCs IPOPEKTOPOM 110 y4eOHOM padore.

2.6.  IlporpaMma BCTYNHUTENBHBIX HCIIBITAHMH yOuKyeTcs Ha odunmansHoM caitte HU TI'Y
B paszene «BerynurensbHble HCIBITaHUSA» HE IIO3IHEE NATHI, ykasanHOH B [IpaBuiax mpuema,
ASUCTBYIOUIMX HA TEKYIWH TOJ IIOCTYILICHUS. [IporpamMma BCTYNMTENBHBIX HCIBITAHME I10
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MaTeMaTHKe XPaHUTCs B YIIpaBieHuu Hosoro Habopa TI'Y, a Takke B OKyMeHTaX (BH3HUECKOro
baxynprera TT'Y.

2.7. BeTynuTenbHEIE HCHBITAaHHMsT 110 (DHU3WKE IpeIHA3HAYEHBI IS OIIpEeNeNeHUs
TIOATOTOBJICHHOCTH mOCTynaromero k ocsoenuio OOIl GakanaBpuara/cnenuanuTeTa U
IIPOBOAATCS C LIEIIBIO OIIPeNIeTIEHUs TPEOYEMBIX KOMIIETEHIIUIA OCTYIIAIONIEr0, He0OX0MMMBIX IS
OCBOCHHSI COOTBETCTBYIOIUX 00pa30BaTENbHBIX IPOIPAMM.

2.8. 3amavamum BU mo ¢u3nke SBIAIOTCA: MpOBEpKa 3HAHUH OCHOB ¢u3uku B pamkax
YTBEPIKIEHHBIX TOCYNApCTBEHHBIX 00pa30BAaTENBHBIX CTAHAAPTOB, OLEHKA MOATOTOBJIEHHOCTH
MOCTYIAIOIIETO K 00YYEHHIO B By3€.

2.9.  Ha sk3ameHe mocTymnarommuii B BhICIIEe y4e6HOE 3aBEAEHUE MODKEH TIOKA3aTh'

a) YMEHHe YETKO M CXKaTO BBIP@KATh MATEMATHUECKYI0 MBICIb B IHCHMEHHOM U3JI0KEHUH,
HCIIONIB30BATh COOTBETCTBYIONYIO CHMBOJIHKY;

0) yBepeHHOe BlafeHHe (UIUYECKUMM M MATEMAaTHYECKAMY 3HAHHAMH U HaBbIKaMH,
IIPENyCMOTPEHHBIMHU HACTOSILEN IIPOrpPaMMOi,

B) YMEHHE IIPUMEHATh UX [IPH PEIICHUH 3a/1ay.

Ilpn MOArOTOBKE K 3K3aMEHy OCHOBHOE BHHMAHHE CIEAyeT VIEIUTh BBITBICHHUIO
CYIIHOCTH (DU3MYECKHMX 3aKOHOB M SIBJIEHHH, YMEHHIO HCTOJIKOBLIBATEH (pu3nyecKuif CMBICIT
BEJINYNH U MOHATHH, @ TAKKE YMEHHIO IPHMEHATh TEOPETUIECKHMI MaTepHal K PElICHHIO 3aa4.
Heobxonumo ymeTh moNB30BaThCS IPH BEMHCTEHHAX cucTeMod CU W 3HATH BHECHCTEMHBIE
€IUHUIIE], YKa3aHHBIE B IIPOrpaMMe.

2.10. TI'Y mpoBOmWT BCTYNHTENBHBIE WCIBITAHAS OYHO MU (WMM) ¢ WCHONIE30BAHUEM
AVCTaHUMOHHBIX TEXHOJOTHH (NPU YCIOBMM HACHTHOHUKALMA MOCTYNAIONIMX HpH CHade MMH
BCTYIUTENBHBIX HCIBITAHHI). BO3MOXKHO NpoBeeHIe BCTYNHTENBHBIX MCIIBITAHMA: 1) 04HO U
AUCTaHIMOHHO; 2) TOJIBKO NUCTAHIIMOHHO; 3) TOJIBKO 0YHO. JIIs IUCTAHIMOHHBIX BCTYIIUTENbHBIX
WCIIBITAHUH ~ MCIONB3yroTcs  maargopmsl  Moodle wu  mporpammer s OpraHu3anuy
BUeOKOHBepennuii: Zoom, Adobe Connect.u npyrue.

2.11. BcTynuTenbHOE WCHBITAHME TIPOBOAMTCS B  IIHUCBMEHHON/TECTOBOIM dopme 1o
9K3aMCHALMOHHEIM MaTrepuanaM. Bompocel M 3agaHus COCTaBIEHBl Ha OCHOBE HACTOSIIEH
nporpaMMel. CTeNeHb CI0KHOCTH U TPYAOEMKOCT COAEPIKAHUS GUIIETOB OIHHAKOBA.

2.12.  Bo Bpems IOATOTOBKY K OTBETY IOCTYIIAIOLIMIA UMEET IPaBO II0JIb30BATHCS [IPOTPaMMOi
BCTYIUTEIBHBIX HCHBITAHUH. LICIONB30BaHME HMHBIX MaTepuaioB He NONMycTuMO. [lombiTka
oOmmenuss aGUTYPUEHTOB ¢ APYTHMHM JIMI[AMH, B TOM YHCJIE C IIPMMEHEHUEM CPENCTB CBS3H,
CO3[IaHHME TOMEX B paboTe MPEIMETHOH KOMUCCHH, HECAHKIHOHHPOBAHHBIE [IEPEMEIICHHUS 10
dy[UTOPUH Y T.II. SBIOTCA OCHOBAHHMEM I MX yNAICHMs M3 ayIUTOPUM ¥ HOCIEYIOLIEro
3aHECEHUS B MPOTOKOJ COOTBETCTBYIOIIEH 3alIUCH.

2.13.  Burer BKITIOYaeT HECKOJIBKO 3a/IaHM PA3HOTO YPOBHS CIIOKHOCTH. CTEIIEHb CIIOKHOCTH K
TPYZAOEMKOCTE COIEPIKaHUs OUIETOB ONUHAKOBA.

2.14. Jins abUTypHEHTOB W3 YHCIA JIMI[ C OTPAHAYCHHBIMH BO3MOYKHOCTSIMH 3I0pOBBS H
HWHBAJIMIIOB ~ BCTYIIMTEILHBIE HCIBITAHHS IIPOBONUTCS ¢ y4ETOM OCOOEHHOCTEH HX
NCUXO(U3MIECKOTO PA3BUTHS, HHAUBUIYATBHBIX BOSMOKHOCTEH ¥ COCTOSIHHIS 3I0pOBBSL.

2.15.  O6mas npomoKUTENFHOCTS 3K3aMeHa COCTaBISET He Goee 235 MHUHYT.

2.16. MakcumanpHOe KoMM4ecTBO 6amioB — 100. MHHHMATBHOE KOJHYECTBO OaioB
onpenesnsiercs exeronso [Ipapunamu npruema.

2.17. Tocrynarommif, HaGpaBuuii MeHee YCTAHOBJEHHOTO IIOJIOIKATEIBHOLO bamma 3a
BCTYIIMTEIIBHOC VCIIbITAHME, HE MOXET B JNalbHEHIIEM OBITh PEKOMEHIOBAH K 3aYHCIIEHHIO HA
J@HHOE HANPAB/ICHHE/CIENUANbHOCTE 110 COOTBETCTBYIOIIMM YCIOBHSIM IIOCTYILICHHUS.

2.18. Ilpu npueme Ha 06ydYeHHE IO IporpamMmam OakagaBpHaTa/ClelHaInTeTa TPeGOBaHMS K
BCTYIINTE/IbHBIM UCTIBITAHASAM HE MEHAIOTCS, MUHIMATBHOE KOIUYECTBO GaIOB Py IIpyeMe Ha
MECTa B IpE/IeNax 0CO00H U LeIeBOH KBOTEI, HA OCHOBHBIE MECTA B PAMKax KMII ve paziauyarorcs.

2.19. Tlposepka u OlEHKA OTBETOB Ha 3aMaHHs BCTYIIMTEIBHOIO HCIBITAHUS POBOAUTCS
OK3aMEHAIMOHHON [PEMETHON KOMHCCHEH, NeHCTBYIOMIEH Ha OCHOBAHIH IIpUKa3a peKkTopa.



2.20. Kaxnoe 3amaHue INpOBEpSETCS HE3ABHCHMO OT APYTUX 3aIJaHUd KaXIbIM WIEHOM
KoMHCCHH. MIToroBast oneHka OIpenenseTcs Kak cpeqHuit Gail, BHICTABICHHBI BCEME WieHAMY
9K3aMEHAIIMOHHOM KOMHCCHM 110 PE3yJIbTATaM BCTYIHUTENBHOTO MCIIBITAHMSL.

3. Cogep:xanue QUCHMILTAHBI

3.1. Mexanuka

Kunemaruka.

Mexanuueckoe nBrkeHue. OTHOCHTENBHOCTS JBIKeHus. CHCTEMA OTCUeTa.
Marepnansras Touka. Tpaekropus. ITyTs u nepemernenne. CKopocTs. Y cKopeHue.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE IPAMOIIMHENHOE IBHIKEHHME, CBobonHoe manenve Tel.
YckopeHne CBOGOIHOrO NafieHus. Y paBHEHHE IPMOIHHERHOT0 PaBHOYCKOPEHHOTO ABHIKEHUS.

KprBonuHe#iHoe IBIKEHHE TOUKA Ha IPEMEpPE IBUKEHHS 110 OKPYXHOCTH C IOCTOSIHHOM
II0 MOJYJIIO CKOPOCTEIO. LIeHTpoCcTpeMuTebHOE yCcKopeHue.

OCHOBBI AMHAMUKH.
Wuepuus. [epssiit 3akon HetoTona. MHepLHanbHEIE CHCTEMBI OTCUETA.
Bsaumoneiicrue ten. Macca. mmyisc. Cuira. Bropoit 3akon Hetotona. ITpuamum
cynepniosuiuu cui. ITpurnun otHocuTensHOCTH [ammes.
Cuner B ipupone. Cuna TAroTeHus. 3aK0H BCEMHUPHOTO TATOTeHHS. Bec Tena. HeBecoMocTs.
IlepBas kocMuyeckas ckopocts. Cria ynpyrocti. 3akon ['yka. Cuna tpenus. Koadduruent
TPEHUs. 3aKOH TPEHHS CKOJIBIKEHUSI.
Tpernii 3akon HeroToHa.

MomenT cunsl. YceioBue paBHOBECHS TelL.

3aKOHBI COXpaHEHUS B MEXAHUKE.
3aKOH COXpaHEeHHS UMITyJIbCa. PakeTsl.
Mexanmyeckas pa6ora. MomuocTs. Kunetnueckas sHeprust. [loTennuansHas sueprus. 3akoH

COXpaHeHHs SHEpruu B MexaHuke. [Ipocteie Mexanusmel. KoadduuuenT monesnoro neicTeus
MEXaHHU3Ma.

Mexanurka XUAKOCTEH U Ta30B.

Hasnenne. ATMochepHoe naBnenue. M3aMenenue aTMoc(hEepHOTO TaBIICHHS C BBICOTOI.
Coobmarormuecs cocy sl

ApXUMeNIOBa CHNIa IUIst KUAKOCTEH U Ta30B. Y CIOBYS IIIABAHMIS TeJ Ha IIOBEPXHOCTH JKHUIKOCTH.

3.2. Monexynspuas pusuxa. Tepmoannamuka

OCHOBBI MOJIEKYIAPHO-KUHETHIECKOH TEOPHH.
OnbiTHOE  0GOCHOBAaHME OCHOBHBEIX — MOJIOIKCHHI MOJIEKYJISIPHO-KHHETHYECKOH  TEOPHH.
Bpoyrosckoe nemxenve. quddysus. Macca u pasMmep MojieKy. MisMepenue CKOpoCTH MONEKYI.
KonmugectBo Bemectsa. Mois. [TocTosHEas Asorajpo. Bsaumopeiicteue Monexyir.

OCHOBBI TepPMOMHAMHUKY.
TemnoBoe paBrOBecue. Temmepatypa u eé u3MepeHne. ABCONIOTHAs TeMIepaTypHas IIKaia.
Buytpennsas oneprus. KommuecTBo  TeInIoThL Tennmoemxocts  BemectBa. Pa6ora B
TepMOJMHAMUKe. IIepBBIi 3aK0H TepMOIMHAMHUKH. M3oTepMudeckuit, H30XOpHBIH U n300apHEIiA
nponeccsl. AnuabaTHbIH mpomecc.

Heo6paTuMocTh TemmoBsIx mponeccos. BTtopoii 3axon TepmonmHaAMEKY. IIpeobpazosanue
SHCPIruM B TCINIOBBIX ABurarensax. KIIJ] TemnoBoro asurares.



Wpeanpusii ras. Cs3p MexXIy JaBIEHAEM U CpelHEH KMHETHYECKOMH SHEPIUEH MOJEKYIT
WeAbHOTO Trasa. CBsi3b TEMIEPAaTyphl CO CpeiHEeN KMHETHYEeCKOM SHeprhel YacTHI rasa.
Ypasuenue Knanelipora-MeHeneesa. YHUBepcalIbHas ra30Bast IOCTOSHHASL.

}KHILKOCTI/I " TBEPABIC TEA. HCHapEHI/IC ¥ KOHAeHcauus. BiaxxHocTs BO3yxa. Kunenne
XXUIOKOCTH.
KpI/ICTaJ'IJ'II/I‘-IeCKHe u aMop(l)HLIe TCJa. Hpeo6p33013aHHe SHCPIrUH IIPU U3MECHECHHUSIX arperaTHoro
COCTOSHHSA BELIECTBA.

3.3. 0CHOBBI JIEKTPOAMHAMUKH

OnekTpocTaTuka.

OJeKTpu3anus Tell. DIeKTpHYeCKhit 3apsn. BiaumopeiicTeue 3apsAnoB. JNeMEeHTapHbIH
SJIEKTPUYECKUH 3aps/. 3aKOH COXpaHEHHs JMEKTPUIECKOro 3apsna. 3akon Kyioxa.

OnexTpudeckoe Imone. HanpsokeHHOCTb 3MEeKTPHYecKOro IO ONeKTpUUecKoe IoJe
TOYEYHOro 3apsifa. [IOTEHIMAaNbHOCTh 3JIEKTPOCTATHYECKOTO IOJSL. PasHOCTh IOTEHIHANIOB.
[IpuHIMD cynepno3uyy monei.

IIpoBOAHMKY B 3JIEKTPUYECKOM IOJE. OnexTpudeckas EMKOCTb. KOH,HCHC&TQp. Emkocts
IJIOCKOI0 KOHIEHCATopa.

I{I/ISJIGKTPI/IKI/I B DJJICKTPHYCCKOM IIOJIE. HI/IC-)JIGKTpI/I‘ICCKaH IIPOHHUIIaCMOCTE. 3Hepr1/m
AJIEKTPHYECKOIO I10JIA IIJIOCKOT0 KOHAEHCaTopa.

ITocTOSIHHEBII 3IEKTPHYECKHI TOK.
Onexrpuyeckuii Tox. Cuia Toxa. Hanpsoxerne. Hocutens cBo60IHbIX DIIEKTPUYECKUX 3aPSI0B B
METallax, XUAKOCTAX U rasax. COnpoTHBIeHHE MPOBOAHUKOB. 3akoH OMa JUIS y4acTKa [EITH.
IocnenosarenbHOe U MApaIIEIbHOE COETMHEHHE IIPOBOIHUKOB. ONIEKTPOABIDKYINAs CHIIa. 3aKOH
Owma 1 monuo# nemu. PaGoTta ¥ MOIIHOCTE TOKA. 3aKOH xoyns-Jlenna.

MarnuTtHOe moie.
ONeKTPOMAarHuTHas MHAYKLHUS. B3aumojeicTBHe MarHWTOB. B3ammoeiicTBue IIPOBOJHHKOB C
TOKOM. MaruuTHoe moste. JleiicTBHE MarHUTHOTO MOJS Ha QNICKTPUYECKUE 3apsabl. MHayKims
MarauTHOro noist. Cuna Amnepa. Cuna Jloperna.

ONEeKTPOMarHUTHAS HH YKL

3aKOH 3JIeKTpoMarauTHoi naaykuun ®apanes. [Ipasuio Jlenma. BuxpeBoe anextpuyeckoe moe.
Camomunykius. MHIYKTHBHOCTE. DHEPIHsi MATHUTHOTO IO,

3.4. Kote6anus n BOJHBI

Mexannyeckue Koje6anus U BOJHEL

['apmonmueckue xonebanus. AMIIITYZA, Iepuoa M vactoTa Konebanuit. CBoOoOxHBIE
Konebanus. MaTemaTHueckuil MasTHEK. IIepHOX KoJNEGAHMH MATEMATHIECKOro MasTHUKA.
IIpeBpainenne sHEpruy PU TApMOHUYECKUX KOJIEOAHMSIX. Brmayxnerusre konebanus. Pesonarc,

Mexanunueckue BOJIHBI.

CKOpOCTE pacmpocTpaseHust BONHEL J[IMHA BOJHEL [Toniepeunsle ¥ MPOMONBHBIE BOJIHEL
VYpaBHEHHE rapMOHUYECKOM BOJIHEL 3BYK.

OJIEKTPOMAarHUTHBIE KOJEOAHMS ¥ BOJTHEL
KonebarenpHbIi KOHTYp. CBOOOHEIE 3JIEKTPOMArHUTHBIE KOIEOAHUS B KoHType. IIpeBparenne
SHEPIrUH B KOJeOaTEILHOM KoHType. CoOCTBeHHas uacToTa KoJiehaHuii B KOHTYpe.



BeiHyKneHHbIE dnekTpudeckue KoneGaHus. IlepeMeHHBIH IIMeKTpHUYECKHH TOK. Pe3oHaHc B
JJIEKTPUYECKOH LIETIH.

Tpancdopmarop. IIpoussoacTBo, Nepenada i HOTpeOIeHHE SIEKTPHIECKOM SHEPIHH.

Unen teopum Makcpenna. ONeKTpoMarHuTHBIE BOMHEL —CKOPOCTH paclpoCTpaHeHus
BEKTPOMArHUTHEIX BONH. CBOMCTBA 51IE€KTPOMAarHUTHBIX BOJH. [IpuHIums pagrocss3u. [lkana
3IIEKTPOMArHUTHBIX BOJIH.

3.5. OnTnka

CBeT - 37IeKTpOMarHuTHas BOJIHA.
IIpsiMonuHeRHOE pacTpocTpaHeH e, OTPaXKEHUE U IpeToMITeH e cBeta. JIyd. 3aKoHbI OTpaXXEeHHS
U mpenomieHus ceeta. llokasarens npenomnenus. ITonHoe oTpaxenwme. IIpenenbHEIA yron
TIOJIHOTO OTpakeHus. Xox lydyelt B mpusme. ITocTpoeHne H306paKeHnit B IITOCKOM 3epKAe.
Cobuparomas u paccenBaromas JuH3sl. OOpMyIa TOHKOM JTHH3bL ITocTpoenue u3o0paxenuii B
mH3ax. @otoanmapar. I'nas. Ouku.

Wurepdepenums csera. Korepentrocts. [udpakius ceera. Judpakuuonnas pelueTKa.
Ionspusaums ceera. [lonepedHOCTs CBETOBBIX BOJH. JIHCIIEPCHS CBETA.

3.6. OcHOBBI CIENATBLHON TEOPHH OTHOCHTEIbHOCTH
VHBapuaHTHOCT ~ CKOPOCTH  CBeTa. IIPMHIMI  OTHOCHTENBHOCTH  DHHIITeiHHa.
IIpocTpaHCTBO ¥ BpeMs B CIEHATBHOM TEOPHH OTHOCHTENBHOCTH. CBSA3b MacChl U 3HEPTUH.

3.7. KBaHToBas pusnka

TemnoBoe wmamyuenme. IlocrosuHas Ilnamka. ®otosdderr. Ombitsr  CTONMETOBA.
VYpasuenue DiHmTelna 11t hoTospdexra.

I'nnotesa Jlyn ne Bpottna. Qudpakuus snexrporos. Kopmyckyispeo-BomHOBOI Iyanu3M.

PannoakTUBHOCTE.

Anbda-, GeTa-, raMma-u3TydeHns. MeToxsl HAGMIONEHMS M DPErHCTpAlHH YACTHIL B SIEPHOM
¢uzuke.

Onerr Pesepdopma mo paccesinuio o-uactur. IlmaHerapHas Momens aToma. Boposckast
MOJiesib aTroMa Bogopoaa. CrekTpbl. JIFOMUHECIIEHITHSL.

Jlazepsl.

3aKOH pa/inOaKTHBHOTO pacrazna. HyknonHas Moens spa. 3apsan snpa. MaccoBoe uncio
SIpa. OHEprus CBS3M wacTHN B siupe. [lenenme smep. Cumtes anep. SlnepHbsle peakuuu.
CoxpaHeHre 3apsja W MaccoBOTO YHCIA IPH SAEPHBIX PEAKIUAX. BhITeneHie 3HEPTUU TIPH
ACIICHUN ¥ CUHTe3e snep. Vicnone3oBanue simepHOit 3HEPTHH.



4. Ilpumepn1 3a7aHMii IK3aMeHAUMOHHBLIX MATEPHAIOB.

I'py3 maccott m=45kr mepemeraercst M0 TOPU3OHTATBHON [IIOCKOCTH TOJ JEHCTBAEM CHIIbI
F=294H, wmanpasnenroit mox yriom ¢=30° K rOpH30HTY. Kosddumuent tpenus rpysa o
mrockocTh P=0,1. Onpenenuts yckopeHue a ABHKEHHUS Ipy3a.

CkopocTs Tena, COBEpIIAOINEro KoebaTenbHoe ABIKEHHE, MEHSETCS IO 3aKOHY:

7T
V. =a-cos bt+5 ,THe a =5 cm/c, b =3 ¢!, Yemy paBHa aMmmiTysa CKOpPOCTH?

1) w/2 em/c 2) 2 mlc 3) 6 cm/c 4) 0,05 m/c

JlBa ONMHAKOBEIX JETKMX INAPHKA MOMBEIICHB! Ha JIETKUX IIEJKOBBIX HUTSX. Tapuku
3apANMIH PasHEIMU 110 BENMIMHE OTPULATEIbHBIME 3apsiaMy 1 JOXKAAINCh, KOTa IMApHKH
NPEKPATAT ABIKeHHe. Ha kakom u3 prcyHKOB H300paKeHbI 3TH ITAPHKH?

IARA

o ocu x mBEOKYTCS IBE TOYKH: IEpBast MO 3aKOHY X; = 7t — 2, BTOpast II0 3aKOHY X, =
14t — 9. B xaKoif MOMEHT BpeMEHH OHH BCTPETSTCA?

Ha munom mocce Ha paccrostanu 1 kM apyr ot apyra YCTaHOBJIEHEI CBETO(OpHL. KpacHbit
CUTHAJI K&XXIO0ro CBETO(QOpa ropuT B TeueHue 30 CEeKyHH, 3eTEHBI — B TEUYeHHe CJIEYIOIIHX
30 cexynn. [Tpu 5TOM Bce aBTOMOGUIH, ABIIKYIIUECS CO CKOpocThIO 40 KM/4, TpoexaB OUH
U3 CBETO(OPOB Ha 3€IEHBIH CBET, IPOE3IKAIOT 63 OCTAHOBKH, TO €CTH TOXKE HA 3eNEHbIH CBeET,
U BCe crenyromue cBeTopopel. C KaKHMH IPYIMMH CKOPOCTAMH MOTYT [BHTAThCA
aBTOMOOMIIM, YTOOBI, HpOeXaB OAMH CBETO()OP Ha 3CIEHBI CBET, majee HUTJE He
OCTaHaBIUBAThCA? 3a/ady PEIIUTE rpadMIecKy.

OnHoponueit Ky6 omupaetcst oHEM peGpoM Ha IO, APYTUM — Ha BEPTHKAJBHYIO CTEHY.
IIned4o cwiIbl Mg OTHOCHTENBHO OCH, HPOXOMSIIEH 4epe3 TOUKy A, NepHeHIUKyJISpHO
IJIOCKOCTH PUCYHKa 0003HAYEHO. ..

7. CHnopTCMeH-TSKENOaTIeT HOJHAMAET mraHry maccoit 150 kr B Teuenwue 1,5 ¢ ¢ mona Ha

BBICOTY 2 M. Ompezenute MOIIHOCTb, PAa3BHBAEMYIO CIOPTCMEHOM B TEUCHHE STOTO
BPEMEHH.



16.

17.

18.

10.

11.

12,

13.

14.

15

Orpezenute MHY HUKETMHOBOI IPOBOJIOKH TLIOMAIBIO IONEPEYHOTO CEYeHHUS

0,1 MM?, HEOOXOXMMOIA [T U3TOTOBJICHHUS cnupany conporusieHueM 120 Om.
YnenbHoe conpoTusnenue Hukeuaa 0,4 OM + MM2 /M.

MMmynse Tena Maccoit m = 2 KT, JBIKYIIErocs IIOCTYIATENbHO, B HEKOTOPBIA MOMEHT
BPEMEHH PaBeH p = 2 KT * M/c. UeMy paBHa KMHETHYeCKas SHEPIUs TENA B ITOT
MOMEHT?

[Tnomans nbaunsl 4 M2, Tommuna 0,25 M. IlorpysuTcs fu NbUHA LETUKOM B BOLY, €CIIH
Ha €¢ CCpeNIuHY BCTAaHET YeJIOBEK, CuiIa TshKkecTH Kotoporo 700 H? [TnotHoCTh Nbaa
900 kr/m>, a Bomel — 1000 kr/m3.

Ha pucynke mokasaH WK1 IS V MOJIb TeJIHS, COCTOSIIMMN U3 JBYX Y4acTKOB JIMHEHHOM
3aBHCHMOCTH NIaBNIEHHS p OT 00beMa V u u306apel. Ha uzo6ape /-2 ras copeprm
paboty A, u ero Temmeparypa yBenuumiach B 4 pasa. TeMnepaTypsl B cocTosuusx / u 3
paBHEL Touku 2 u 3 Ha uarpamme p, V nexat Ha IpsAMO#H, IPOXOISIIEH 4yepe3 Havyajo
KoopanHaT. OnpesienuTe TeMepaTypy B Touke / i paboTy rasa 3a UK.

24 A

Y

th 4

0 b

Teno Gpomnreno BepTHKAIBLHO BBEPX C ONPENETICHHON BBHICOTHI C HAYaTbHON CKOPOCTBIO
vo=30 m/c. HaliTu K0Op/MHATY, CKOPOCTE U TIPONICHHEIHA TeIoM nyTh nociue t=10 c.
[onosxuts g=10 m/c2.

Kamens, OpoIneHHSI# ¢ GaliHu rOpH30HTAIBHO ¢ HAYAIbHOIN CKOpOCThIO Vo=10 M/c, yman
Ha 3eMJTi0 Ha paccTosHuM s=10 M ot Gamrau. Haittu BeicoTy Garmnu.

Bapaban cynmikmy, 3akperieHHbIi Ha BepTUKATBHON ocH, uMmeeT auamerp D=2m, on
BpaIaeTes C yriaoBoHi ckopocThio w = 20 paz/c. Bo ckombko pa3 cua nasnenus F
ACHCTBYIOIIAs Ha BelU B GapaGane GONbINe CHIIBI rpaBUTALIE?

, HOC3I[ Maccot m=500 T BEIKJIIOYaET ABHUI'aTEJIb 1 OCTAaHABJIMBAETCS 110 AEHCTBUEM CHJILI

TpeHus Fr = 0,1 MH 3a Bpems t=1 mus. HafiT# CKOPOCTS 10€3/1a V 710 BBIKIIOUEHHS
JBUTATEIS.

3a 5 mc B conenonge, conepxamem S00 BUTKOB MPOBOJA, MATHHTHBIA IOTOK PaBHOMEPHO
Bospactaer ¢ 7 MB6, no 9 MB6. Haitnure 3JIC unaykmun B coneHoue.

B MarHuTHOE I0JTE MOMEINEH 3aMKHYTHIH KOHTYP ILIOMANBI0 S M3 TOHKOH IIPOBOJIOKH.
IInockocTs KOHTypa mepeH MKyIApHA BEKTOPY MarHHTHOI HHAYKOUK nons. B xoHType
BO3HHUKAIOT KOJICOAHUS TOKA C aMIUIUTYNOM iy = 35 MA, eciiu MarHWTHas HHIYKIUSL TTOJIS
MEHSCTCS C TeJCHUEM BPEMEHHU B COOTBETCTBHH C Gopmynoit B = a-cos(bf), rue a = 6-107

Tn, b =3500 ¢!. DnexTprueckoe COpOTHBIIEHHE KOHTYpa R = 1,2 OMm. Yemy pasHa 1mromais
KOHTypa?

Ipu pemonte anextpuueckoil mMTH CrEpans Gsuia ykopouena Ha 0,1 mepBoHaYaIBHOM
ATUHBL BO CKOJIBKO pa3 M3MEHHIACH MOLTHOCTD TLTHTKH?



19. B HEKOTOpPYIo TOYKY MpPOCTPAHCTBA TPUXONST KOrEPEHTHBIE Jy4d C TEeOMETPUUECKOU

PasHOCTBIO Xoza 1,2 MKM, JUIMHA BOJIHEI KOTOPHIX B BakyyMe 600 HM. Ompenenure pesynsrat
MHTEPHEPEHIH B 3TOH TOYKE [IPOCTPAHCTBA, €CIIH CBET UIET B BOJE. (n=1,33).

20. Ha snexrpomnuTke MomuocTs0 500 BT, mveromeit k... 40 %, Harpeu 10 KUIIEHH 00BeM

0,8 11 Bomel, B3sTOM TIpH Temmeparype 15° C u 10 % ee ob6patuny B nap. Kak monro mmmmoch

HarpeBaHue? YHenpHAas TEII0EMKOCTh BOmbl ¢ = 4200 Jhx/(xr-K) ymensHas Ttemnora

1apoo6pa3oBaHus Bogsl T = 2,26-10° Ihx/xr.

21. TeruoBast MammHa, paGoTaromas 1Mo UKy Kapro, cosepmraer monesnyo pa6oty A.
Temneparypa xononunsauka — T2, HarpeBarens — T1. Vikaxure Gopmymy mst KIIJT stoit
MaIlHHEL

22. CBo0OOJHO majaroliee TENIO 3a MOCIEIHIO0 CEKyHAy IaJeHus mpouuio 1/3 cBoero myrw.

23.

Haiitn Bpems manenus u BEICOTY, ¢ KOTOPOM yIasuo TeJo.

Ha rnanxo# ropu3oHTa bHOM MIIOCKOCTH HAXOMUTCS TEI0 Maccs M (CM. PHCYHOK) ¥ Ha HEM
HeOoubInas maiba Maccsl m. IlocnexHeil cooBmuIM B TOPU30HTAILHOM HaIpaBJIEHUH
ckopocTh U. Ha kakyro BEICOTY (IO CpaBHEHHMIO ¢ [IEPBOHAYATILHEIM YPOBHEM) ITOJHUMETCS
1raba mocyie oTpsIBa OT Tesa M? TpeHus Her.

—3

24. JIsa OTMHAKOBBIX KyCOYKa JIbA JIETST HaBCTpETy NPYT APYTY C PABHBIMH CKOPOCTSIMH H
Ipu ynape obpamarorcs B map. OLeHHTe MHHAMAIBHO BO3MOIKHLIE CKOPOCTH JIBJAMHOK
IIEpEA ynapoM, eciu ux Temmeparypa pasHa —12° C. YiensHas TeIUI0EMKOCTH JbJa -
2,1-10° ITx/(xr+K), ero yaenbHas TeIIoTa miasieHns 3,35 -10° Jlx/kr, yaensHas TemioTa
apoobpazoBaHus BOAEI I = 2,26 106 JK/KT.

25. Tlpenmer HaxomwTCs Ha paccTostHMM 18 oM OT cobuparomes JMH3B ¢ (OKYCHBIM
paccTosaueM 12 cM. B (oKycHOM MIOCKOCTH JHH3BI HAXOMUTCS ILIOCKOE 3epKajio.
OnpenenuTs Ha KaKOM PACCTOSHHM OT JIMH3bI IOJIYYUTCsT H300pa)KeHHe MpenMeTa,
AaBacMO€ TOH CHCTeMOH 1 kakoe oHO. Crenars uepresx.

26. Ha xakoM pacCTOSHUY I OT TOYEYHOTO 3apsina q = 0,1 nKu1, Haxomsmerocs B
AUCTHTMPOBAHHOH BOJIE (IUIIEKTPUYUECKAs IPOHUIIAEMOCTE = 81), HanpsHKEHHOCTE
TOJIA CTaHeT paBHOH £ = 0,25 B/M? &y = 8.85 * 10712F /m

27. Csi3aHHas CHCTEMA 51EMEHTAPHBIX YACTHIL COIEPIXKHUT 2 3JIEKTPOHA, 3 HelTpoHa 1 4
IIPOTOHA. DTa CUCTEMA SBIIIETCS
1) HediTpansEBIM aToMOM yriTepona .C
2) HEHTpaIbHBIM aTOMOM Tefus 5 He

9.
Li
3) HOHOM JUTHS 3

7
4) noHoM Gepuus vbe

28. Paccunrars MommuoCTS P, BBIZICTICHHYIO Ha pesuctope R1, ecmu Ry = 6 Om, R, = 12 Om,
R = 150m,3]/IC e = 200 B, BHYTPCHHEE CONPOTUBIIEHUE UCTOUHUKA 7 = 1 OM.



29,

30,

31.

32.

OnuH u3 masTHEKOB coBeprur 10 Konebanuit 3a onpeeseHHOE BpeMs. [Ipyroi ToasKo
6 3a TO e camoe Bpemsi. PasHuia umH MasTHUKOB — 16 oM. HalTy AmmHe MasTHHKOB 11
ul2 B owm.

CBeT nafaeT Ha rpaHuIy pasjena AByX cpejl, YACTHIHO OTPAXKAsCh ¥ YACTHIHO
npenomsAck. IIpy kakoM yrie najienus a (B rpaj) OTPayKEHHBIH JIyd OPTOrOHAIEH

. n 1
TNpEeIOMJICHHOMY, €CIIM OTHOLICHHE MOKa3aTeeH IPEIOMIICHHUS IS IBYX CPe f = \/_g?
2
Haiitu nnury BonHEI cBeTa A (B HM), Mafaromiero Ha ITIOBEPXHOCTH METajla, €CIIU
SMHUTHPOBaHHBIE (POTORNEKTPOHBI MMEIOT E), = 1,2 * 10720 I, a paGoTa BEIXOzA U3
metamia A = 6,5 %1079k, h = 6,62 * 10734 c*c
OmnpenenuTs paccTOSHUS OT IMH3BI 10 IPEAMETa d , €CIH JIHH32 HMEET OIITHYECKYIO

cuiny D =+2 ouonmpuu , a u300paykeHHe 0Ka3aioch YBEIIMYEHHBIM B f =5 pas.

Huxe npuBe/iens! cipaBo4HbIe AaHHBIE, KOTOPLIE MOrYT IOHAZ00NThLCcsT Bam
NPH BBLINOJTHEHHH PaGoTEI.

JeciTHYHBIE NPHUCTABKH

HaumenoBa | OGosnauenne | Muoxurtens | Hanmenosa O6o03navyenne | MHOKHTEID
HHE HHeE

Mera M 10° MUJLTH M 1073
KHJIO 103 MHKPO MK 10°°
reKTOo r 102 HaHO H 107°
JeIH I 107! IIHKO I 10712
CaHTH c 10-2 dbemro d 16~

Duzuueckue KOHCMaHmMol

YUCIIO T n=3,14

YCKOpeHMEe CBOOOHOTO MajeHus Ha 3emiie g =10 m/c?

3aps

IpaBUTALMOHHAS IIOCTOSHHAS
ra3oBasi HOCTOSIHHAS
IIOCTOsIHHAS BonpimMana
IIOCTOSTHHAsI ABOTaIpo
CKOPOCTE CBETa B BaKyyMe

noctossHHas [[nanka

KO3 QHIHEHT NPONOPIHOHAILHOCTH B 3aKOHE Kynona

Monyis 3apsina a5ekTpoHa (3eMeHTapHBI JIEKTPHYECKUI

G =6,7-10""" H-m¥/xr?
R = 8,31 Jx/(mons-K)
k=1,38-10" /K

Na =610 monp™!

c=3-108 m/c

k:
dme,

e=1,6-10"YKn

h=6,610"% ITxc¢c

=9-10° H-Mm? /K?

Coomnouienue mexcdy paznuunsvimu eouHuyamu
TeMIIepaTypa

0K=-273,15°C




aTOMHas eINHUIIA MACChl laem =1,6610"2" xr

1 aToMHast enUHUIIA MAcChl SKBUBAJICHTHA 931,5 MaB
1 27EeKTPOH-BONBT 15B=1,6:10""° T

Macca wacmuy

3JIEKTPOHA 9,110 3'xr ~ 5,510 % a.e.m.

IPOTOHA 1,673-107%7 kr ~ 1,007 a.e.Mm.

HEeHUTpOHa 1,675-107%7 kr ~ 1,008 a.e.m.

ITnomnocme IIOJCOJTHEYHOTO 900 xr/m’
Macia

BOJIBI 1000 xr/m Kenesa 7800 xr/nm’

npeBecuHsl (cocHa) 400 xr/m? ATIOMUHHS 2700 xr/m>

KEpOCHHA 800 xr/m? PTyTH 13600 xr/nm?

Yoenvnaa mennoemxocme

BOJIBI 4,2:10° Ilx/(xr-K) QTIOMUHHAS 900 JIx/(xr-K)

nbJa 2,1-10% T/(xr-K) MeIH 380 JIx/(xr-K)

Kesesa 460 Dx/(xr-K) gyryHa 500 JTx/(xr-K)

CBUHIIA 130 Jx/(xr-K)

Yoenvnas mennoma

1apoo0pa3oBaHus BOIbI 2,3:108 JTx/kr

IIJIABJICHUS CBHHIIA 2,5-10* ID/xr

IIJIABJICHUS JIba ' 3,3-10° TIx/xr

Hopmanbnvie ycnosus  nasnenne 10° ITa, TeMiieparypa 0°C

Monapuaa macca

a3oTa 28:1073 kr/™Mons reHs 4.10 73 xr/™moib

aprosa 40-10 3 xr/mob KUCIIOpoza 32-10 3 kxr/moins

BOJIOpOJa 2:10 73 kr/momns JUTHS 6-10 3 xr/Momb

BO3/lyXa 291073 kr/moup HEOHA 20-10~3 kr/Monb

BOJIBI 18-10 3 xr/mous yriekucnororaza  44.10~3 kxr/Mons




S. OcnoBHas JuTepaTypa

1. Kacennos B.A. ®usuka. 10 ki.: Yue6n. 1is o6meo6pasosar. Y4YpexaeHui. — 5-e usn.,
nopad. — M.: Ipoda, 2015. — 416 c.: na.

2. Kacesanos B.A. ®msuxa. 11 ki1.: Yaedn. aias o6meoGpa3zosar. y4YpexaeHui. — 4-e u3n.,
Aopa6. — M.: lipoda, 2015. — 416 c.: ua., 8 a. IIp. Bxu.

3. Qusnka: Mexanuka. 10 xir.: V4eGHUK 111 YrTy6IeHHOTO M3ydeHUs ¢m3uxw/ [lox pexn. I'.51.
Msikumesa. M.: ITpoda, 2016.

4. Msxumes IS, Cumsxos A.3. ®usuka: MonekymspHas pusuxa. Tepmonunamuka. 10 xi.:
YueGuuk st yriybnensoro usyderus dusuxu. M.: JIpoda, 2016.

5. Msxkumes I'.51., Cunsaxos A.3., Co6oackos B.A. ®usuxa: Onextpomunamuka. 10 - 11 w.:
Yue6nux 1uis yry6nennoro usydenus ¢pusuku. M.: Ipoda, 2016.

6. Makumer I'.5l., Cunsxos A.3. ®msuka: Konebamms um BommpL 11 wi: VaeGHmK ISt
yriyOnenHoro usydenus Gpusuxu. M.: Jlpoda, 2016.

7. Msixumes I''S1., Cunsikos A.3. @usuka: Onrura. Ksanrosas ¢usuka. 11 ki YueGuuk mis
yriy6nennoro usydenus gusuxu. M.: Jlpoda, 2016.

8. Byxosues b.5., Kpusuenkos B.JT., Msxumres I".51., Capaesa I.M. 3anaun 1o 3JIEMEHTAPHOM
usuxe. M.: ®usmariut, 2000 U TpeAIIECTBYIOLHE W3 IAHHS,

9. Bennpuxos I'.A., Byxosues B.B., Kepixxernes B.I"., Msxumes I'.5I. ®muxa. i mocTynarormmx
B BY3pl: Y4eOH. mocobue. [Ind IOArOTOB. OTHeneHmEt By3oB. M.: ®umsmammr, 2000 1
IIPENIECTBYIOIINE U3 IaHMs.

JonoaHATEIbHAS IUTEPATypa
1. Snementapnsbiit yuebruk ¢pusuxu /mox pen. I'.C. Jlaunc6epra. B 3-x xu. M.: OuzMatiuT,
2000 1 mpenmIecTBYIOIUE H3IAHUS.
2. SIBopckuit .M., Cenesres 10.]]. ®usuka. CripaBodsoe mocobue. JI71s1 OCTYNAOMmKX B BY3EL
M.: ®usmatiut, 2000 u npeauIECTBYIONHE H3TAHUS.
3. ®usuxa. YaeOuHuku /uist 10 1 11 KIacCOB IIKOJ U KIIACCOB C YIIIyOJICHHBIM H3Y4YeHUEM
usuxu /mon pex. A.A. ITunckoro. M.: ITpocsernenue, 2000 u IIPEAIIECTBYIOIUE H3TaHuS.
4. Byrukos E.U., Kounparses A.C. ®usuxa. B 3-x xu. M.: ®usmatiuT, 2001.
5. ITasnenxo 1O.I". ®uznka. [TonHbI Kype IS IIKOIBHAKOB 1 IIOCTYIAIOLIUX B BY3bl: YUeOH.
ocobue. M.: bonbmas Menseauna, 2002.
6.COopuuk 3ama4 mo ¢pusuxe /mox pexn. C.M. Kozena M.: ITpocsemenue, 2000 u
IIPENLIECTBYIOIINE H3JAHUS.
7. Tonendap6 H.M. ®usuxa. 3anaunnk. 9 11 wi.: [Tocobue ais obmeobpazosar. yueb.
3aBenenuit. M.: Jpoda, 2000 i mpeamecTByIOMIIE U3 TAHUS.
8. 3amaunm o dusuke /mox pexn. O.5. CaBuenko M.: Hayxka, 1988.



