degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: OOmas pu3mnKa: MexaHuKa
10 HANPABJIEHHIO: buorexHonorus
NpoduJIb MOATOTOBKH: VYrpasneHue HHHOBAIMAMU B OM3HECE

®dusTex-1kojaa OM3HeCa BEICOKUX TEXHOIOTHI
kadenpa oomeit Gu3nku

Kypc: 1

KBaJU(PUKAIMA: Oakanasp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 50 Bcero, B TOM 4HCIIE:
nexuuu: 20 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 55 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOIEHT

3.B. IpyT, a-p puz.-mar. Hayk, npodeccop, mpodeccop

B.C. Bynbirun, kanj. ¢us.-mar. Hayk, JOLEHT, podeccop
K.M. KpbiMckuii, kKaHa1. ¢u3.-MaT. HayK, JIOICHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, IOIEHT, TOICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

H.A. Kupuuenko, 1-p ¢u3.-mat. Hayk, mpodeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu Kadeapsl oomen ¢pusuku 12.05.2022



AHHOTANMA
11 oCBOEHHMSI AaHHOW JUCLUMIUIMHBI OOy4aromMiCs AOJDKHA 00nanarh 3HaHUSIMHM M YMEHUSMHU B 00bEME
Kypca (pU3MKU U MaTeMaTHKU CPEIHEH IIKOJIbI, 8 UMEHHO:
* 3HaThb OCHOBHbIE (PU3NUYECKUE TOHATHS, UCIIOIb3yEeMble B MEXaHUKE (CKOPOCTb, YCKOPEHHE, CHIIa, UMITYJIbC,
pabora, 3HEprus 1 T.II.)
* UMETbh NpeAcTaBiIeHne 00 OCHOBHBIX 3aKOHAX MEXaHUKHU (OCHOBBI KHHEMAaTHKH, 3aKOHbI HpI0TOHA, 3aKOHBI
COXpaHEHHUs UMILYJIbCA U SHEPIUH, 3aKOH TATOTEHMS) M YMETh UX IPUMEHATH JUIsl peILeHHs 3a1au.
* 3HATh M YMETh IOJIb30BAaThCs 0A30BBIM MAaTEMAaTHUECKUM MHCTPYMEHTApHUEM IpH pelleHHH (PU3N4eCcKux
3a[a4: BJa/leTh CUMBOJIBHBIM SI3BIKOM anreOpbl, mpuéMamu npeoOpa3oBaHU U MPUMEHEHHS X JUISl PELICHHUs
ypaBHEHUI (CHUCTEM ypaBHEHMIi); 3HaTh OCHOBHbBIE TPUIOHOMETPUYECKHE MOHATHS U TOXKIECTBA; BIAICTh
reOMETPUYECKUMU METOJAaMHU (B TOM YHCIIE, HABBIKAMHU PEIICHUS IUIAHUMETPUIECKUX U CTEPEOMETPUICCKUX
3a7a4, BBIUMCICHME OOBEMOB W IUIOMIAAEH OCHOBHBIX TI'€OMETPHYECKHX Tel, YMETh IPOBOAUTH
TreOMETPUYECKHE MOCTPOCHHUS); 3HATh OCHOBBI BEKTOPHOW anreOpsl U YMETb NPUMEHATH BEKTOPHI IS
pemieHnss (U3NUECKUX M TEOMETPUYECKHMX 3a/ad; HMETh NPEACTaBIeHHE OO0 OCHOBHBIX HOHATHAX
TuQQepeHInanbHOr0 ¥ HHTErPalbHOTO NCUUCICHHUS.
* HMMETh HaBBIKU YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BEIUMCICHUI

1. leau u 3apauu

Meap AUCUMNIMHBI
OcBoenne cryneHTaMu 0a30BBIX 3HAHHWA B OONACTH MEXaHWKHW I JAJTBHEWUINEro M3y4YeHUs APYTUX
pas3nenoB (GM3HUKH U YIITYOJICHHOTO U3yueHUs (PyHIaMEHTAIBHBIX OCHOB MEXaHUKH.

3anauu QUCHUNIHHBI
* (¢opmupoBaHue y 00ydaronuxcs 0a30BbIX 3HAHWH B 00JIACTH MEXaHHUKH

. ¢dbopMupoBaHHE yMEHHH W HAaBBIKOB HPUMEHATh H3yYCHHBIE TEOPETUYECKHE 3aKOHBI M
MaTeMaTH4YeCKUe HHCTPYMEHTHI [UIS PELICHHUS Pa3InYHbIX (PU3NYECKUX 3a7ad

. (dbopmupoBanre 00MEPU3NIECKON KyIBTYphl: YMEHUs BBIIEISTH CYIIECTBEHHBbIC (QH3NUECKHE
SBJICHUS M TpeHeOperaTtb HECYIIeCTBEHHBIMH; YMEHHUS NPOBOIMTH OLCHKH ()U3UYECKUX BEINYMH;
YMEHHUS CTPOUTH MPOCTEHIIINE TEOPETUUECKUE MOJISITH, ONMCHIBAIOLINE (PU3HUECKHE TTPOLIECCh

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocobeH u3yyarb, aHaTHM3UPOBATH, OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
HCIOJIB30BaTh OMOJIOTHYECKUE OOBEKTHI U MOJTyYEHHBIX PE3yJbTaTOB

MPOLIECCHI, OCHOBBIBASICH HA MAaTEMAaTHUECKUX,
(PU3NIECKUX, XUMUYECKHUX, OMOJIOTHUECKUX
3aKOHaX, 3aKOHOMEPHOCTSIX M B3aUMOCBSA3IX
OIIK-5 Cnocob6en yuactBoBarh B ipoBeieHun  |OITK-5.1 CrnocoOeH pemarh TNOCTaBICHHBIE 3a/ladd B
(yHIaMEHTANbHBIX U IPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCIIEPUMEHTAILHBIX
HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!




YMETb:

(hyHIIaMeHTaIhbHbIC 3aKOHBI U TIOHATHAS MEXaHHUKH, a TAK)KE TPAHUIIBI UX IPUMEHUMOCTH:
OCHOBBI KMHEMAaTHUKH: PaJIyC-BEKTOpP, CKOPOCTh, TAHTCHIIMAIbHOE W HOPMaJbHOE YCKOPEHHE,
paanyc KpUBU3HBI TPACKTOPHH
3aKOHBI HbIOTOHA B MHEPIIUALHBIX M HEMHEPIMATBHBIX CUCTEMAax OTCuéTa
3aKOHBI COXPAHECHHSI UMITYJIbCa, JHEPTHH, MOMEHTA UMITYJIhCa
3aKOHBI IBMKEHHSI TEJl B TI0JIe TATOTEHUs (3akoHbl Kerepa)
3aKOHBI BPAIATEILHOTO JBIDKEHUS TBEPAOTO Tella BOKPYT HEIMOJBIKHOW OCH WM TPHU IIIOCKOM
JIBOKEHUH
OCHOBBI MTPUOIIKEHHON TEOPHUH TUPOCKOTIOB
OCHOBHBIC MOHATHSI TEOPHH KOJicOaHWI: ypaBHEHHE TapMOHUYECKHUX KOJEeOaHW U ero pelieHue,
3aTyXaHue, TOOPOTHOCTh KOJIeOaTeIhHONH CUCTEMBI
0a30BbIC MOHATHS TEOPUU YIIPYTOCTH U TUAPOJMHAMUKA
OCHOBBI CITEITUATHHON TEOPUU OTHOCUTEIILHOCTH :0CHOBHEIE MIOCTYJATHI, MpeoOpa3oBanus Jlopenna
W MX CIICJICTBUS, BBIPAKEHHS JUISI UMITYJIECA H SHEPTHH PETSTHBUCTCKUX YaCTHIT

MPUMEHSTh U3y4YEeHHBIC 00IIKe (U3NUECKUE 3aKOHBI ISl PEILICHHUS] KOHKPETHBIX 3a/1a4 MEXaHHUKH;
3alMChIBAaTh M pPEIIaTh YPaBHEHUS IBWKCHHS YaCTUIBl M CHCTEMBI YaCTHL, B TOM YHCIE IIPH
PEaKTHBHOM JIB)KCHUU;
MIPUMEHSTH 3aKOHBI COXPAHEHH I PEIIEHUs 3a1a4 O JUHAMUKE YaCTHUIbI, CUCTEMBI YaCTHUL] WU
TBEPIBIX TEIL;
IIPUMEHSTh 3aKOHBI COXPAHEHHUS IIPU UCCIICNOBAaHUU YIIPYTUX U HEYIIPYTMX CTOJKHOBEHUI YaCTHII,
B TOM YHCJIE€ PENATUBUCTCKUX;
paccunTHIBAThH MapaMeTpbl OPOUT NP IBUKEHUHU B TIOJIC TATOTEHUS AT 3a]ja41 ABYX TEI;
MPUMEHSATH 3aKOHBI MEXaHUKH B PA3IMYHBIX CUCTEMAaX OTCYETA, B TOM YUCJIE HEMHEPIHAIBHBIX;
pPacCUUTBHIBATE MOMEHTBI MHEPLUM CHUMMETPUYHBIX TBEPIABIX TEI M IPHUMEHATH K HUM 3aKOHBI
BpAIATEIbHOTO ABUKCHHS,
paccunThIBaTh NEPHOABl KOJIEOAHWN DPA3IMYHBIX MEXaHMYECKHX CHCTEM C OIHON CTENEeHbIO
CBOOOIBI, B TOM YHCJIE Ui KojeOaHHs TBEPIBIX TET;
aHaJIM3UPOBaTh (PU3NYECKHE 3a/7aud, BBLACISIS CYIIECTBEHHBIE M HECYILIECTBEHHbBIC ACHEKTHI
SIBIIGHHSA, M HAa OCHOBE IPOBENEHHOIO aHAJIN3a CTPOUTH YIPOLIEHHBIE TEOPETHUYECKUE MOAEIH
(UBNYECKUX SBICHUM;
MPUMEHATh PA3INYHBIE MaTEeMaTHYECKHE WHCTPYMEHTHI pEIIeHMs 3a1ad  MCXOAsS W3
c(OpPMYIUPOBAHHBIX (PU3NIECKUX 3aKOHOB , U POBOIUTH HEOOXOAMMBIEC AaHATTUTUYECKUE U YHCICHHBIC
pacy€Thl.

BJIAJIETh:

OCHOBHBIMU MCTOJaMU PCHICHUS 3a1a41 MCXAHUKH,
OCHOBHBIMH MAaTEMAaTUYCCKUMH UHCTPYMCHTAMU, XapaKTCPHbIMU JIA 3a/1a9 MCXaHUKH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OCHOBBI KUHEMAaTHKH 2 3 5
2 Jnnamuyka yactuibl. 3akoHbl HproToHA 2 3 6
3 JluHaMuKa CHUCTEM YacTHULl. 3aKOHBI ) 4 6
COXpaHEHUs
4 MoMeHT uMIynbca MaTepUATBHON TOUKH 2 3 5
5 3axons! Kemepa. Tsarorenue 2 3 5
6 Bpamenue tBEpaoro Tena 2 4 6
7 HewnHepruanbHble CCTEMBI OTCUETA 2 2 5
8 Mexanuueckue KosieOaHus U BOJHBI 2 4 6




9 DJeMeHTHl TEOPUH YIIPYTOCTH 2 2 5
10 |DnemeHTHI THIAPOAMHAMUKHI 2 2 6
Nroro yacos 20 30 55
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)

1. OCHOBBI KHHEMATHUKHA

Kunemaruka matepuaibHoi Touku. MarepuanbHas Touka. CUCTEMBI OTCUETA U CUCTEMBI KOOPAMHAT
(nexaproBa, mnonsipHasi, chepuueckas). Paguyc-sexrop. Buapl nuxenus. JIuHeiHble U yrioBble
CKOpoCTH M ycKopeHus. dopMmynbl A HOPMajbHOIO, TAHI'€HIMAJIBHOIO W IIOJHOIO YCKOPEHUM
TOYKH. TpaeKkTopHs IBMKEHUS, Painyc KPUBU3HBI TPAEKTOPHH.

2. lunamuka yactuibl. 3akoHbI HhtoTOHA

JluHamuKa MaTepuambHOM TOYKH. 3alaHu€ COCTOSHHUS YAacTHIBI B KJIACCHUYECKOM MeXaHUKe.
OcHoBHas 3amaya nuHamuku. [lepmeiii 3akoH Heilorona. WHeprmaibHbIE W HEWHEPIMAIBHBIC
cucreMbl orcuéra. Macca uvactunpl. MHepTHass W rpaBUTAllMOHHAss Macchl. VIMIynbC YaCTHLIBL
[Ipumepsl  B3aUMOJCHCTBUI,  ONHCHIBAIONIME  WHAWBUAyaldbHBIE  CBOWCTBa CHJI  (CHia
IPaBUTAIIMOHHOTO TPUTSKEHUS, YOpyTas CWia, CHJIBI TPEHHS W CONPOTHUBIEHUS H TIp.). Bropoii
3akoH Hbl0TOHA KaK ypaBHEHUE NBM>KEHUS. PoJib HauanbHbIX ycioBuid. Tpetuit 3akoH HeroToHa.

3. I[I/IHaMI/IKa CHUCTCM 4YaCTHII. 3aKOHEI COXpaHCHUA

3aKkoH cOXpaHEHUs HMIylbca. J[BrkeHHEe TeN ¢ MEepeMEeHHON Maccoil. YpaBHeHHe Merepckoro.
PeakruHOe nBmxkenue. @opmyna [unonkosckoro. Padora cunbel. MontHocTh. KuHeTHUECKAs SHEPTHS
yactuupsl. [lonsatue cunosoro nois. KoHcepBatuBHbIe U HEKOHCEpBAaTUBHBIE CHilbl. IloTeHIManbHAs
sHeprus. [loreHnman momns. 3aKOH COXpaHEHHs SHEPrUM B MexaHHKe. J[MHaMWKa CHUCTEM YacTHI
(marepuanbHbIx Touek). LleHTp mHepumu cructeMbl yacTHll (LeHTp macc). CKOpOCTh M YCKOpEHHe
LEHTPa WHEPLUMHU CHUCTEMBl YacTHL. 3aKOH JABMKEHMS LeHTpa uHepuuu. Crucrema LEeHTpa MHEPUUU
(uenTpa Macc). [IBwkeHHMe cuCTeMbl W3 ABYX B3aUMOJCHCTBYIOIIMX YacTHIl (3a1ada IBYX Te).
[IpuBenénnas macca. COOTHOIIEHUE MEXKIY KHMHETHUYECKMMHU SHEPIHSMHU B Pa3IMUYHBIX CHCTEMax
orcuéra. Teopema Kénura. Buyrpennss sneprus. O0medu3nyeckuii 3aK0H COXpaHEHHS DHEPTHH.
AHanu3 CTOIKHOBEHHS JBYX YACTHIL I a0CONIOTHO YIPYroro u Heynpyroro ynapos. Iloctpoenue u
UCIIO0JIb30BaHUE BEKTOPHBIX 1uarpamm. [loporosas s3neprus npu Heynpyrom CTOJIKHOBEHUH YaCTHIL.

4. MoMeHT uMIyJIbca MaTepUaIbHON TOUKH

MoMEeHT uUMIyNnbca MaTepHaJbHONW TOYKH OTHOCHTENIBHO LIEHTpa (Hayana) U Oocu. MOMEHT CHIIBL.
CBs3b MOMEHTA UMIIYJIbCa MaT€pPUAJIbHON TOUYKH C CEKTOPUAIbHOM CKOPOCTbIO. MOMEHT UMITyjbca
CHCTEMBI MaT€PHAJIBLHBIX TOYCK. YPaBHEHUE MOMEHTOB. 3aKOH COXPaHEHHUs] MOMEHTa UMITYJIbCa.

5. 3akonsl Kemnepa. Tarorenne

JIBI>xkeHHe Tel B UEHTPAIBHOM I0JIe. 3aKOH BCEMUPHOTO TATOTeHus. 3akoHbl Kemnepa. GUHUTHBIE U
uHQuHUTHBIE OBIKeHMsA. Kocmuueckue ckopoctu. CBsi3b ImapaMeTpoB OpOUTHI IUIAHETHI C MOJTHOM
SHEprued U MOMEHTOM HMITyJlbca IUIaHeTel. Teopema I'aycca n €€ mpHMeHEHHe U1 BBIYMCIICHUS
I'pPaBUTALIMOHHBIX MOJIEH.

6. Bpamenne TBEpaoro Tena




Bpamenue TBEpHoOro Tena BOKPYr HEMOABM)KHOM OCH. MOMEHT HMHEpHUH. BeruncieHne MOMEHTOB
nHepuuu TBEpABIX Ten. Teopema Iroitrenca—lllTeitHepa. YpaBHeHune MomeHTOB. KuneTnueckas
SHEPrusl BpAIAIOLIErocs Tejla. YpaBHEHUs ABW)KEHHA W paBHOBecHs TBEPHOro Teia. MrHOBEHHas
OCb BpAILCHMS. YIVIOBAas CKOPOCTh KaK BEKTOpP, CIOXEHUE BpaileHuid. He3aBUCMMOCTB yIIIOBOM
CKOpPOCTH BpallleHHs TBEPAOTO Teja OT MOJIOKEHHS OCH, K KOTOPOH OTHEceHO BpaiueHue. [lonsatue o
TEH30p€ WHEpLUU U DIIUIMICOMJE UHEepLUuHu. [NaBHbIE OCHM HMHEpPLUUM. YpaBHEHHUE MOMEHTOB
OTHOCHUTENBHO JBIKYIIErocd Hadaja W ABMKYyIIelcs ocu. Ilnockoe aBmkeHHe TBEPAOTO Tena.
Kauenue. CkarplBaHuE€ M BKaTbIBAHHE Tl Ha HAKIOHHYIO IUIOCKOCTb. PerymspHas npeuneccus
CBOOOJHOIO BpAaLIAIOIIErocsi CHUMMETPHUYHOrO Boimuka (poraropa). lupockombl. JIBukeHue
CBOOOJIHOTO THUPOCKOMA. YpaBHEHHE JBHXKCHHS THPOCKOMA MMOJ JEHCTBHEM cwil (TpuOIKEHHAS
teopus). ['mpockonuueckue cuiibl. [IpuMeHeHHs THPOCKOMOB.

7. HCI/IHepL[I/IaJ'ILHBIe CHCTEMBbI OTCUETA

Cuipl WHEpPUMHM TPU YCKOPEHHOM JBM)KEHHUHM CHUCTeMbl oTcuéra. Bropoil 3akoH Hprorona B
HEUHEPLHUAIbHBIX cucTeMax oTcuéra. OTHOCUTENBHOE, IIEPEHOCHOE, KOPHOJINCOBO YCKOPEHHS.
LenTtpoOexxHass U kopuonucoBa cuibl. Bec Tema. OTKIIOHEHHE MaJarolIMX TEJNX OT HampaBlICHUs
orBeca. MadaTHuk Dyko.

8. Mexanuueckrie KojaeOaHusI U BOJIHBI

Mexanuyeckue KoneOaHWss MaTepUabHOM Touku. [apmoHmueckuil ocummstop. [lpyxuHHBIN
MasITHUK M MaTeMaTHYeCKHI MasTHHUK. YacToTa 1 nepron KosnebaHuid. AHAIN3 ypaBHEHHS ABHKCHUS
MasiTHUKA. POl HayanbHBIX yCIOBHHA. AHANMHU3 KoJeOaHWH MaTepHaIbHOW TOYKU IMOJ ACHCTBUEM
BBIHY)KJAIOIIe cuHycouaanbHOUW cuibl. Pe3onanc. Pe3oHaHCHBIE KpuBBIE. AHANW3 3aTyXarolUX
koneOanmii. Cyxoe u Bsizkoe TpeHue. KoaduumeHT 3aTyxaHus, JOrapuQMUUECKUdl IEKPEMEHT
3aTyxaHusi, A00poTrHocTh. azoBas IUIOCKOCTh. MexaHnudeckue KoneOanus Ten. DPU3nvecKuin
MasTHUK. [IpuBenénHas anunHa, HeHTp KauaHusi. Teopema lroiirenca o (u3nYecKOM MasiTHUKE.
[elicTBue nepHOAMYECKUX TOJYKOB HA TAPMOHUYECKUN OocHWLIATOp. IIoHATHE O MapaMeTpUUeCKUX
kojeOaHusIX M aBTOKoJeOaHMsX. OnucaHue BOJHOBOIO JABWXEeHHA. BoiHoBoe uymcno, (aszoBas
ckopocTh. [oHsATHE 0 OEryINX U CTOSYNX BOJTHAX.

9. DnemMeHTHI TEOPUU YIIPYTOCTH

VYopyrue W 1uactuueckue Jedopmanuu. PactskeHune u o ckarue crepikHed. Koaddumment
yopyroctu, moayiab lOnra, xoagduument Ilyaccona. OO0bEMHas MIOTHOCTh IHEPTUU YIPYIOH
nedopmanny. AHamU3 BCECTOPOHHETO M OJHOCTOPOHHETO DPACTSXKEHUS M cxaTtus. Jledopmarmm
caBura 1 Kpydenus. CKOpocTh pacpoCTpaHeHHs! IPOAOJIBHBIX YIPYTUX BO3MYILIEHHUN B CTEPIKHAX.

10. DneMeHTHl THAPOAMHAMHUKHU

XKupakocTh U raz B COCTOSSHUM paBHOBECHs. YCIIOBUE PaBHOBECHS BO BHEIIHEM Ioje cuil. MneanbHas
XKUAKOCTh. KnHEeMaTnuecKkoe ONMCcaHne ABW)KEHHA XKUAKOCTH. JIMHUM TOKa, CTalMOHApHOE TE€YEHHE
WICAIbHOM KUJAKOCTH M Tras3a. YpaBHeHue bepHymu. @opmyna Toppuyemmn. Bs3kocTs.
CranpoHapHOE TEYCHHE BSI3KOW JKUJKOCTH TIO TpsAMoiIMHEHHOW Tpybe. Dopmyna Ilyazeits.
JlamunapHoe u TypOyneHTHoe TeueHHs. Ywucno PeiiHombaca W ero  (U3HYECKUH CMBICI.
[lorpannunelil ciaoit u siBineHus: otpeiBa. O0bsicHenue 3¢dexkra Marnyca. [lonstue o nogbEMHON
CHJIE TIpY OOTEKaHWH KpPbLIA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

* JlekunoHHas ayqUTOPHs, OCHAIEHHAS MYJIBTHMEAUHHBIM ITPOSKTOPOM H IKPAHOM

+ OO0opynoBaHue /IS JICKIIMOHHBIX JIEMOHCTpALNii

* Y4eOHbIC ayAUTOPHUHU, OCHAIEHHBIE TOCKOU

» JlocTyn k OMOIMOTEKaM y9eOHON TEXHUYECKOH TUTepaTyphl, B TOM YHUCIIE 3JICKTPOHHBIM,
HEOOXOAMMBIN JUIS OCYILIECTBIICHUSI CAMOCTOSTEIILHOM PabOoThl 00yYarOIINXCS

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. O6uwmit kype ¢puzuku [Teker] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / JI. B. CuByxun
.— 4-e u3n., crepeorun. — M. : @uzmarnut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.

2. O6mas pusuka. Mexanwuka [Tekct] : yue6. mocodue mis By3os / H. A. Kupuuenxo, K. M.
KpriMckutii ; M-Bo obpa3oBanus 1 Hayku PO, Mock. ¢u3.-rexH. un-T (roc. yH-1) .— M. : MOTH, 2013
—290 c.

3. Ocnossl pmsuku [Tekcr] : Kypc obmieit pusukn : B 2 1. T. 1. Mexanunka, dIeKTPUYECTBO H
margeTusM. Konebanus u Bomusl, Boanosas ontuka / A. C. Kunrcer, I'. P. JIokmun, O. A. OJ5X0B ;
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By30B / mox pex. A. . Imagyna ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-TexH. uH-T (TOC. YH-T)
— 2-e m3a., ucnp. — M. : MOTU, 2012 .— .— 292 c.

5. Coopauk 3a7a4 1o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 1 : yueb. mocobue 11 By30B.
Mexanuka. TepMonuHaMuka U MoJeKysipHast ¢pusuka / mon pea. B. A. OBunHkuHa .— 4-€ U3/1., HCIIP.
— M. : ®usmarkuura, 2016 .— 560 c.

7. Kanamuukos H.I1., CmonabipeB M.A./OcHoOBBI Qpu3nkH B 2-x Tomax M.-Jlaboparopus 3uanuii, 2017
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. Jlaunay, A. U. Axuesep, E. M. Jlupmun .— 3-e u3zn. — M. : Jloopocser : KTV, 2011 .— 340 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://mipt.ru/education/chair/physics/S_I/method/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. http://mipt.ru/education/chair/physics/S_I/method/ — metonuueckuii pasznen caiita kadeaps
OObweit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — anexrponnas 6udnuoreka MOTU, paznen «O0mas
¢duznkay

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, m3ydamomuii kypc «OO0mas (u3uka: MeXaHWKay, JODKEH HE TOJNBKO H3YyYUTh OOIIHe
(u3MUECKUe 3aKOHBI M TTOHATHS, HO HAYYUThCS IPUMEHSTh UX Ha MPAKTHKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyJeHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAJIBHO HEOOXomuMoe Bpemsl [uis paldoThl CTylIeHTa HajJ TEMOH.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBhI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MIOATOTOBKY OTBETOB Ha BOIIPOCHI, IIPETHA3HAYECHHBIX JUISI CAMOCTOSTEIBHOTO H3yUeHHS;

— pCHICHUC 3a/iaY, IMpcyIaraCMbIX CTyACHTAM Ha JICKIUAX U MPAKTUYCCKUX 3aHATUAX,
— INOATOTOBKY K NPAKTUYCCKUM 3aHATHUAM, KOHTpOHBHOﬁ pa60Te, caadec SaHaHHﬁ, OK3aMCHY.



PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[Mokazarenem BiaJieHHs] MaTepUaIOM CIIY)KAT YMEHHE pemarh 3ajadd. J{ins popMupoBaHUS YMEHHS
MPUMEHSATh TEOPETUYECCKUE 3HAHMS Ha MPAKTUKE CTYICHTY HEOOXOAMMO pEIaTh KaK MOXKHO OOJIbIIIe
3anau. [Ipu penieHnn 3a/1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASCH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHUS U MPOBOJUTH BCe HEOOXOIUMBIC BBIUYUCIICHUS, JOBOIS 33/1ady /0 KOHEYHOTO
oTBeTa.3aja4a CUMTACTCS PEIIEHHOW, €CIM OHA COJCPKUT OOOCHOBAHHOE pEIICHWE: CCHUIKH Ha
pUMeHseMbIe (PHU3NIECKUE 3aKOHBI U KOPPEKTHBIC BHIKIIAJKH, & TAK)KE TTPABMIIBHBIN YHCIICHHBIA OTBET
(ecnu B 3aade eCTh YUCIIOBBIC JaHHEIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuiIb NOArOTOBKHU: YnpapneHue HHHOBALMSIMU B OM3HECE
Ou3Tex-1mkona Ou3Heca BHICOKMX TEXHOIOTUN
kageapa obueit pusnku

Kypc: 1

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaspaGorunkm:

I1.B. TTonos, kaua. ¢pu3.-MaT. HayK, JIOICHT

3.B. IpyT, a-p puz.-mar. Hayk, npodeccop, mpodeccop

B.C. Bynbirun, kanj. ¢us.-mar. Hayk, JOLEHT, podeccop
K.M. KpbiMckuii, kKaHa. ¢pu3.-MaT. HayK, JIOIEHT, JIOIICHT

B.A. OBuMHKUH, KaH[I. TEXH. HAyK, OIEHT, TOICHT

A.B. T'aBpukoB, kaH1. ($U3.-MaT. HAyK, JIOICHT, JIOIICHT

H.A. Kupuuenko, 1-p ¢u3.-mart. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CriocoGeH u3yyarb, aHaTHU3UPOBATS, OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
HCIOJIB30BaTh OMOJIOTMYECKUE OOBEKTHI U MOJTyYEHHBIX PE3YJbTaTOB

IMpoLeCChbl, OCHOBLIBAJACH HA MATEMAaTUYCCKUX,
(bHSI/I‘{CCKI/IX, XUMHUYCCKUX, OHOJIOTHYECKUX
3aKOHax, 3aKOHOMCPHOCTAX U B3aUMOCBA3AX

OIIK-5 Cnocob6en yuactBoBarb B ipoBeienun  |OITK-5.1 CrnocoOeH pemarh TNOCTaBICHHBIE 3a/ladud B
($yHIaMEHTANbHBIX U MIPUKIATHBIX o0JnacTu TEOPETHUECKUX u 9KCIIEPUMEHTAILHBIX
HCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIeJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

2. [loka3are/iu OeHUBAHUS KOMIIETEHIH
B pesynbrare n3ydenus aucuuiuinHbl «O0mias hpusnka: MexaHuKa» 00yqatonuics JOKEeH:

3HATh:
(dyHIaMeHTaIbHbIE 3aKOHBI M TOHATUSI MEXaHHUKH, a TAK)KE TPAHULBI UX TPUMEHUMOCTH:
OCHOBbI KMHEMAaTUKU: PaJuycC-BEKTOp, CKOPOCTb, TAHICHLMAIBHOE U HOPMaJbHOE YCKOPEHUE,
paanyc KpUBU3HBI TPACKTOPUHU
3axoHbl HbpI0TOHA B MHEpIIMAJIBHBIX U HEMHEPLMAJIBHBIX CUCTEMAX OTCUETa
3aKOHBI COXPAaHEHUS UMITYJIbCa, YHEPTUH, MOMEHTA UMITYJIbCa
3aKOHBI IBMKEHHSI TEJl B TI0JIe TATOTEeHUs (3akoHbl Kemepa)
3aKOHBI BPAILaTeIbHOTO IBMIKCHHUSI TBEPAOIO Tejla BOKPYT HEMOIBMXHOH OCH W IPU IUIOCKOM
JBYOKEHUU
OCHOBBI IPUOIMKEHHON TEOPUHN TUPOCKOIIOB
OCHOBHBIE MOHATHSA TEOPUU KOJICOAaHMI: ypaBHEHHE TapMOHMUYECKUX KOJICOAHUH M ero peuieHue,
3aTyxaHue, TOOPOTHOCTh KOJIeOaTeIbHOW CUCTEMBI
0a30BbIC MOHATHS TECOPUU YIPYTOCTH M THAPOJUHAMHUKH
OCHOBBI CIIEAILHON TEOPHH OTHOCUTEIBHOCTH :0CHOBHBIE [TOCTYJAThI, peoOpa3oBanus Jlopenua
U MX CIIEACTBUS, BBIPAKEHUS I UMILYJIbCA U SHEPTUU PEISTUBUCTCKUX YACTHULL
YMeThb:
MPUMEHSTh U3y4YEeHHBIC 00IIMe GU3NUECKIE 3aKOHBI ISl PEILICHHUS] KOHKPETHBIX 3a/1a4 MEXaHUKH;
3alUChIBaTh U PEIaTh YPaBHEHUS JBMKEHMs YacTHULl MU CHUCTEMbI YAcTHLl, B TOM 4YHCIE IPH
PEaKTUBHOM JIBUKECHUU;
[IPUMEHAThH 3aKOHBI COXPaHEHUs JJIsl pEelIEeHUs 3a/ad O JMHAMMKE YaCTHIIbI, CUCTEMbl YaCTHI WIK
TBEPIBIX TEIL;
IPUMEHSTh 3aKOHbl COXPAHEHUs IIPU UCCIIEAOBAaHUM YIPYTUX U HEYIIPYT'HX CTOJIKHOBEHMH YacTHLl,
B TOM YHUCIIE PEISITUBUCTCKHUX;
paccunThIBAaThH MapaMeTpbl OPOUT P IBUKEHHUHU B IIOJIC TATOTEHUS AT 3a]ja491 ABYX TEI;
MPUMEHSTh 3aKOHBl MEXaHUKH B PA3JINYHBIX CUCTEMaX OTCUETA, B TOM YHCIIE HEMHEPLUAIbHBIX;
paccuuThIBaTh MOMEHTHI MHEPLUM CUMMETPUYHBIX TBEPIBIX T€JI M NPUMEHATh K HUM 3aKOHBI
BpAILATEILHOTO IBUKCHUS;
paccunThIBaTh HEPHOABl KOJIEOAHMN pPA3IMYHBIX MEXaHMYECKHX CHCTEM C OIHON CTENEeHbIO
CBOOOIBI, B TOM YHCJIE Ui KojeOaHHs TBEPIBIX TET;
aHAIM3UpOBaTh (hU3nMUecKHue 3ajaud, BBIACISS CYIIECTBEHHBIE M HECYIIECTBEHHbBIC ACHEKTHI
SBJICHUS, ¥ HA OCHOBE NPOBEIEHHOIO aHAIM3a CTPOUTHh YNPOLIEHHBIE TEOPETUYECKUE MOJIEIIN
(UBNYECKUX SBICHUI;

MPUMEHATh PAa3JInYHble MaTeMaTH4YeCKHEe HMHCTPYMEHTbI pELICHHA 3a/Jad HCXOOd U3
c(OpPMYIUPOBAHHBIX (PU3NIECKUX 3aKOHOB , U POBOIUTH HEOOXOAMMBIE AaHATTUTUYECKUE U YHCICHHBIC
pacy€Thl.

BJa/IeTh:
OCHOBHBIMH METOJIAMH PELICHUS 33/1a4 MEXaHUKH;
OCHOBHBIMH MaTeMaTu4eCKUMU UHCTPYMEHTaMU, XapaKTePHbIMU JUIS 33/1a4 MEXaHUKH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0




. HaiiTm cropocTh MNpOW3BONILHOW TOYKH 0007a KOjleca, KaTslierocs IO TUIOCKOCTH 0e3

MIPOCKAJIb3bIBAHHUS.
. Haiith HOpManpHOE W TAHICHIHAIBHOE YCKOPEHHE B HEKOTOPOH TOYKE TPACKTOPHM Tela,
OpOIIEHHOT0 MO YIJIOM K TOPU30HTY.

. CchopmynrpoBaTh 3aKOH W3MEHEHUsS MMITYlIbCa CHCTeMbl Ted. [IpM Kakux yCIIOBHSAX HMMITYIIBC
COXpaHsSeTCs?

. HaiiTn 3aBHCHMOCTH CKOPOCTH OT BPEMEHHW /sl Tela, MaJafomero ¢ HeOONBIIONH BBICOTHI

BCPTUKAJIBHO 0e3 HavaJbHOM CKOPOCTH. CI/IJ'Iy COIIPOTUBJICHUA BO3AyXa CUUTATb HpOHOpHHOHaHBHOﬁ
CKOpOCTH T¢€J1a.

*  CodopmynupoBarh 3aKOH U3MEHEHHS MEXaHUYECKOH SHEPTUM CUCTEMBbI Tel. [Ipu Kakux yCIoBHIX
MeXaHU4YEeCKasl YHEPIUs CUCTEMBI COXPaHsETCs?

» 3amucarps padoty cuibl F npu anementapaom nepemeniennu dr. [loaydauts hopmyny asst MOIIHOCTH
CHJIBL.

* IlonyuyunTh BeIpaXKeHue Uil NOTEHIUAIBHOW SHEPIUM IPY>KUHBIL, IOAYUHSOIENCS 3akoHy ['yka.

» Jlath ompeneneHUe KOHCEPBAaTUBHOM CHIIbl. SIBJISIOTCS JIM KOHCEPBAaTUBHBIMU CIIEAYIOLIUE CHJIBL:
TSKECTHU, YIPYTOCTH, CyXOrO TPEHHsI, COMPOTUBIICHUS BO3ayXa?

 IlorenunansHas sHeprus Tena pasHa Il (x). Haiitu cuiy, nefCTBYIONIyIO Ha TEJO 1O OCH X.

* BeiBectu ¢Gopmyny 3aBUCHMOCTH CKOPOCTH PAKETbl OT €€ Macchl B CBOOOAHOM MPOCTPAHCTBE
(popmyna [{nomkoBckoro).

» Paxkera 1BHXeTCs BEPTUKAJIbHO BBEPX B I0JIE TSDKECTH 2. CKOPOCTh MCTEUEHUS I'a30B PaKeThl paBHA
u, pacxoz ToruiBa | HaliTu yckopeHue pakeTbl B MOMEHT, KOT/ia e€ Macca paBHa m.

» Jlarp ompeneneHue neHtpa uHEpUUH cucteMbl. CHopMyarpoBaTh TEOpEMy O ABHXKECHHH LIEHTpPA
HUHEpLUU.

* [lomyuuTh CBS3b MEXKAY KHHETHUECKOW DHEPTHEH B CHCTEME IIEHTpa MHEPIUU U B JIAOOPATOPHOH
cucreme (Teopema Kénura).

*  Hailtu MUHMMaJbHY!0 KHHETHUYECKYIO 3HEPrUIO, KOTOpas AOJDKHA UMETh (HEpEeIsITUBUCTCKAs)
Y4acTUIAa MAacChl M, YTOOBI BCTYIIUTh B PEAKIUIO C ITOKOSIIEHCS YaCTULIEH TOH e MacChl, €CITU SHEPTHs,
[OIVIOIaeMast B 3TOM peakiuu pasHa E.

. Haiitu nHampapneHue M BEIMYMHY MOMEHTa MMITyJbca (OTHOCUTEIBHO Hayajga KOOpAMHAT)
MaTepHaIbHON TOUKH, UMEIOLIEN paiyCc-BEKTOD I, CKOPOCTh V M Maccy m.

» Haiitu Bektrop M mMomenTa cunbl F (OTHOCHTENBHO Hayasla KOOPAMHAT), IPUIOKEHHON K TOYKE C
paanyc-BEKTOPOM T.

* CdopmynupoBarh 3aKOH U3MEHEHHSI MOMEHTA UMITyJIbCa CUCTEMbI MaTepHaIbHBIX ToueK. [Ipu Kakux
YCIJIOBUSIX MOMEHT UMITYJIbCa COXpaHsieTcs?

° HOHy‘lI/ITL BbIPDAKCHUC [JIA MOTCHINAJIBHON OHCPIUU TI'PaBUTALMOHHOI'O BBaHMOHeﬁCTBHﬂ ABYX
TOYCYHBIX MACC M, HAXOAANIUXCA HAa pAaCCTOAHNU T.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. HopmasibHOE M TaHT€HIMAJIBHOE YCKOpEHHWE. BhIUnciIeHrne CKOPOCTH M YCKOPEHHS NpPU JBHKEHUHU
MaTepuaIbHON TOYKH BJIOJIb INIOCKOM KPUBOM.

2. Ilepsorit 3akoH HetotoHa. HepIanbpHble 1 HEMHEPIUAIbHBIE CUCTEMBI OTCUETA.

3. Onmcanue COCTOSIHUSI YacTHUIIbI B KJIaCCHYeCKON MexaHuke. Bropoii 3akoH HproToHa Kak ypaBHEeHUe
nBrkeHns. HauanbHble yCinoBus.

4. 3axkoH coxpaHeHHs UMITynnbca. Tperuit 3akoH Herotona.

5. Lentp macc. 3aKoH ABHXEHHS LIEHTPA Macc.

6. JIBmkeHue Tena ¢ mepeMeHHON Maccoil: ypaBHeHHe Melepckoro, peakTuBHas cuia, hopmyrna
[uonkoBckoro.

7. Mexanuueckas pabora. KuHeTndeckas W IOTEHIMANbHAs OJHEPrHH. 3aKOH COXpPaHEHUS
MexaHn4eckoi sHeprun. O6mepu3nIecKnii 3aK0H COXpPAaHEHUS SHEPTUH.

8. CBs3b MEXly KHHETUUYECKMMU HEPTUsMU B pa3iIMuHbIX cucTemax orcuéra. Teopema Kénura.
9. Heynpyrue cToaKkHOBEHUS HepesATUBUCTCKUX dyacTull. [lopor peakuuu.

10. JluarpamMma CKOpOCTEH [JIsi YHPYroro CTOJKHOBEHHS YaCTHUIIBI C HETMOJBIKHOM YacTHIIEH.
MakcruManbHBIA yTOJ pacCEsHHUS.

11. CBobonHbIe TapMOHNUeckue KoneOanus. [Ipumepsl rapMoHHYECKUX OCHHILIIATOPOB. Pa3oBbie



TPAEKTOPUU TAPMOHHYECKOTO OCLIMILISATOPA.

12. ®usnyeckuit MastHUK. [lepron Manbix konebanuid. [IpuBenénnas mmHa.

13. Ocmumsitop ¢ BsA3kuM TpeHueM. KoadpduumeHT 3aryxaHus, JTorapuMUYECKHA JEKPEMEHT
3aTyxaHus, 100pOTHOCTh ocumLIsiTOpa. Pa30Bble TPACKTOPUH OCLHMIIISTOPA C 3aTyXaHHEM.

14. TTapameTpuueckoe Bo30yx)aeHUE KOJIeOaHNH (Kauemn).

15. BeIHYXIeHHbIE KOJI€OaHUSI TapPMOHHUYECKOTO OCLIUIATOpA MOA JIEHCTBHEM IEPHOINYECKHX
TOYKOB ((ha30BbIC TPACKTOPHH)

16. BeiHyX/IeHHBIE KOJIeOaHHUs OCIMIUIATOPA C 3aTyXaHHWEeM IOJ JIeHCTBMEM CHHYCOMJATbHOH CHIIBL.
AMIUTUTYIHO-9aCTOTHAS XapaKTePHCTHKA ocUMLIsITOpa. Pe3onanc.

17. MOMEHT MMITYJIbCa CHCTEMbI MaTEPHUAIBHBIX TOYEK (Tella) OTHOCUTEIBHO TOYKH M OTHOCHUTEIBHO
ocu. YpaBHEHHE MOMEHTOB. 3aKOH COXPaHEHHSI MOMEHTA NMITYJIbCA.

18. 3akoH BcemupHOTO TATOTeHHs. KOHCEpBaTHBHOCThH rpaBUTallMOHHOTO ToJsl. Teopema [Caycca (6e3
BBIBOJIA) Y IPUMEPHI €€ TPUMECHEHHUSL.

19. 3akons! Kennepa.

Kputepun oniennBanus

OrieHKa 3a MMCHMEHHYIO YaCTh K3aMEHA OMpPEJIeisieT MaKCUMAIbHYI0 HTOTOBYIO OLICHKY 3a 9K3aMeH. B
MCKJIFOUUTEIbHBIX CIyYasX, €CJIM Ha YCTHOW YacTH 9K3aMeHa CTYACHT JEMOHCTPUPYET MPEBOCXOIHBIC
TEOPETUUCCKUEC 3HAHUS U YPOBECHb MOHUMAHHMS MPEIMETa, UTOTOBask OIICHKA MOXET OBITh MOBBINICHA,
HO He OoJiee, yeM Ha 2 Oaiiia (1o 10-0ayuIbHOM 1Kae).

Ha YCTHOM 3K3aMCHC IPCIoAaBaTCiyib OLUCHHUBACT OTBCT CTYACHTA B LCJIOM U BBICTABJIACT OLICHKY
corjiacHo HpI/IBeIléHHBIM HW)KEC KPUTCPUAM W H3JIOKCHHBIM BbIIIC 3aMCYAHUAM KacCaTCJIbHO
IMMCbMCHHOM YaCTH dK3aMCHa:

Onenka «oTu4HO (10)» BBICTAaBISETCS CTYIEHTY, MOKa3aBIIEMy BCECTOPOHHHE CUCTEMATH3UPOBAHHBIC
IyOOKHe 3HaHUS yueOHOI mporpaMMebl U 3a e€ MpeaesiaMu, a TaK)Ke YMEHHUE YBEPEHHO NMPUMEHATh UX
Ha [IPAKTUKE MPU PEIICHUHN CIOKHBIX HECTaHJAPTHBIX 3a/1ad.

Onenka «oTan4dHO (9)» BBICTABISIETCS CTYACHTY, IOKA3aBLUIEMY BCECTOPOHHHUE CHCTEMAaTU3UPOBAHHBIE
nry0okue 3HaHUs y4eOHOI MporpaMMbl M YMEHHE YBEPEHHO MTPUMEHATh UX Ha MPAKTHKE P PEIICHUN
HECTaHJAPTHBIX 33/1a4.

OueHnka «OTIMYHO (8)» BBICTABISIETCS CTYJCHTY, [TOKa3aBIIEMy BCECTOPOHHHE CHCTEMAaTH3UPOBAHHBIC
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl U YMEHUE YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPHU PEIICHUN
HEeCTaHIApTHBIX 3a/1a4, OHAKO JIOIIyCTUBLIEMY HEKOTOpPbIE HETOUHOCTHU IIPU OTBETE.

Onenka «xopomo (7)» BBICTaBISETCS CTYAEHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
yBEpeHHOE ITOHMMAaHNE MaTepuaia y4eOHOI mporpaMMbl B YMEHHE CBOOOTHO MPUMEHATH (PU3HUECKUE
3aKOHBI Ha IPAKTUKE NP PEIICHUH TUIIOBBIX 3a]a4.

Omnenka «xopomo (6)» BBICTAaBISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaiga y4eOHOW MNporpaMmbl M YMEHHE HPHUMEHSTh (HU3MUECKHE 3aKOHbI Ha NPAKTUKE IPU
pEILIeHNH TUIIOBBIX 3a/1ad.

Onenka «xopomo (5)» BBICTAaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MIOHUMaHUe MaTepuaia y4eOHOH MporpaMMbl U YMEHUE PUMEHATh GU3NUSCKUE 3aKOHBI Ha MPAKTHKE
MIPH PELLICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl IPyObIX HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHUTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBIIeMy (parMEHTAPHBIH XapakTep
3HAHWH, JOIyCKaBUIEMY HETOYHOCTH B (DOPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX HOHSTHI, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTh pelarh MPOCThIC 3a/1a4d M BIIAJCHUE OCHOBHBIMH
paszzienamu yu4eOHOH MporpaMMbl, HEOOXOTUMBIMU ISl JATbHEHIIIEro 00ydeHUsl.

OueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, HOKA3aBIIEMY CHIBHO (pparMeHTapHBIN
XapakTep 3HaHUH, JAOMyCKaBLIEMy I'pyOble OIIMOKH B (OPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H M BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON MpOorpaMMbl, HEOOXOAUMBIMHU AJISl JaJbHEHIIEro 00yYeHHI.



OrneHka «HEYJIOBICTBOPUTEIBHO (2)» WM «HEYIOBIETBOPUTENbHO (1)» BBICTAaBISIETCS CTY/ICHTY,
KOTOPBIi HE 3HAET 3HAYHUTEIFHYI0 YacTh OCHOBHOTO COJCpP)KaHUs IMPOrPaMMBI, CHCTEMaTHYECKH
JoITycKaeT rpyObie ommuOKy npu GOPMYIMPOBAHIH OCHOBHBIX (PU3NYECKUX 3aKOHOB HITU HE CIIOCOOCH
KOPPEKTHO MPUMEHATH (PU3MIECKHE 3aKOHBI JaKe VIS PEIICHHs IPOCTHIX 3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

Bpemst mpoBeeHus MUCBMEHHOM YacTH SK3aMeHa COCTaBIseT 4 acTpOHOMHYECKHX Jaca. Ha ak-3ameHe
HpeIUIararoTesl Uil PeIIeHHsT 5 OPUIMHAIBHBIX 3a7ad. TeMbl COOTBETCTBYIOT TeMaM CEMHHApPCKHX
3aHATHH. 3a7a4a CUMTACTCs PEIIEHHOW, €CIM OHa COACPKUT OOOCHOBAaHHOE PEUICHWE: CCHUIKM Ha
npuMeHsieMble pU3NUECKHe 3aKOHBI U KOPPEKTHBIE BBIKIIAJIKH, & TAKXKE IPABUIbHBIN YHCICHHBIA OTBET
(ecnm B 3a5a4e ecTh YMCIIOBBIC TaHHBIE). Ha sx3amMeHe pa3zpeniaercs moJib30BaThCs TFOOBIMU 3aITHCIMH
U y4yeOHbIMH TOcOOMsSMH B OyMakHOM Bwuje. Kareropmdecku 3ampemaercs BKIIOYATh JFOOBIE
YCTPOKMCTBA, KOTOPhIE MOTYT CIY)KUTh CPEICTBAMHU CBS3UM — HOYTOYKH, IUIAHIICTHI, TENC(POHBI U T.II.
Hapymirenu ynansroTcst ¢ 9K3aMeHa ¢ OLICHKOW «HEyI0BJIETBOPUTEIbHOY. Pa3peraercst moiabp30BaThest
KaJIbKYJISITOpPAMH. 3arpeniaeTcs MoIb30BaThCs KaJIbKYISITOpaMH B MOOWIIBHBIX Tele(OHaX, HOYTOyKax
U T.IL

DK3aMeH NpPOXOAUT B TPaJUIHMOHHON ¢opMme Oecenbl MpemonaBarelsi CO CTYICHTOM [0 TeMe
9K3aMEHAIIMOHHOTO OmieTa. DK3aMEeHAIIMOHHbIN OMIIET CONEPKUT JBa IMyHKTA: «BOMPOC 10 BHIOOPY» U
OJIMH BOTIPOC U3 MPOrpaMMBl Kypca.

«Bormpoc 1o BEIOOpPY» CTY/IEHT FOTOBUT CAMOCTOSITENILHO 0 dK3aMeHa. BBIOOp TEMBI OCYIIECTBIISICTCS
NpU KOHCYJIBTAIIMH TIPEToaBaTessl, BEAYIIero CeMUHApCKUe 3aaHus. BompocoM 1mo BBIOOpY MOXET
ObITh 1) ymIyONeHHOE H3JIOKEHHE OJHOTO W3 IMYHKTOB MPOTPaMMbl, 2) BOIPOC WM 3aj1aua,
HETIOCPE/ICTBEHHO CBSI3aHHBIE C TEMAaTHUKOM Kypca, OIHAKO HE 3aTPOHYTHIE B HEM, 3) M3JIOKEHHE U
3aIUTa Pe3yNIbTaToB J1a00PaTOPHOH PabOThI, MPOAEIAHHOW CTYACHTOM B JIAOOPATOPHOM MPAKTHKyME B
KaueCTBE JIOTIOJTHUTEIEHON paboThl. Ha 0TBET 10 «BOIMPOCY MO BHIOOPY» CTYNEHTY MPEAOCTABIISIETCS HE
oonee 10 MUHYT.

Ha moaroroBky k orBery mo Owiery cryaeHTty naércs ot 30 mo 45 muHyT. B TeueHuwe sk3amena
CTYOCHTYy HE pa3pelIaeTcsl MOJb30BaAThCS BBIUMCIUTEIBHON TEXHHUKOW, JUTEpaTypou, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMHM 3aMUCSIMU U IPYTUMU MaTepuanaMy, OTHOCSIIUMHU-CS K IIPEAMETY,
KpOMe 3K3aMEHAaLMOHHOM MporpaMMBbl Kypca.

B npounecce oTBeTa Ha «BOIpPOC MO BBIOOPY» paspelaeTcs MOIb30BaThCs 3apaHee MOArOTOBICHHBIM
IUIAHOM OTBETa M 3apaHee IOArOTOBICHHBIMH HWUTIOCTPALMSIMU/TpauKaMy, MPeICTaBICHHBIMH B
OyMa)XHOM BHJIE, TMOO Ha JIEKTPOHHOM HocuTeie (TaHIeT/HoyTOyK). Mcnonb3yemble rpaduku nim
WITIOCTPALMK HE JOJDKHBI COJep KaTh YacTel TeKcTa Jokiaana. Ha moaroroBky orBera Ha «BOMPOC IO
BbIOOpY» (MOBTOpEeHue) naéres He Ooiee 5 MUHYT.

B npouecce oTBeTa no OmiIeTy 3K3aMEHATOp MOXKET 3a/aBaTh yTOUHsONME Bonpockl. [locie oTBera o
OuseTy 3K3aMEeHaTOp BIpaBe 3a7aBaTh CTYACHTY JIIOOBIC JOMOIHUTENBHBIE BOIPOCHI MO NPOrpamme
Kypca.

B coBokymHOCTH oOIpoc OOydaroIierocss Ha YCTHOM OJK3aMEHE He JO/DKEH IIPEeBBIATh JIBYX
ACTPOHOMMYECKHX YacOB.



3. llepeyeHb THNMOBBIX KOHTPOJILHBIX 3aJaHUIi, HCNOJIb3YeMbIX [JIfl OLIEHKH 3HAHUH, yme-
HUM, HABLIKOB

[Ipomexxyrounas arrectanus no aucuumuimHe «OOmas ¢usuka: OnTHKa» OCYIIECTBISETCS B
dbopme dK3amMeHa. DK3aMEH COCTOUT U3 JIBYX YaCTEH: IPOBOJIUTCS B TUCbMEHHOW U YCTHOH (hopme.

Ha nucbMeHHOM YacTH SK3aMeHa CTYACHTY IpcajaracTcsa pCuinuThb 5 3ajgay. Bce npeajaracMabIc
3ala4i OpCACTaBIIAIOT coboii OpPUI'MHAJIBHBIC aBTOPCKUC 3ada4u, CIICHUAIIBHO IMOATOTOBJICHHBIC
JUIA DK3aMEHa. C IpuMEpaMu 3aaa4 MPOUIIBIX JIET MOKHO O3HAKOMHUTHECA Ha calite Ka(l)e,[[pbl 00-
meid  ¢u3MKK B pasfene  SK3aMECHAlMOHHBIX  MarepuaioB  3a  4-if  ceMecTp
http://mipt.ru/education/chair/physics/S_I1V/pism4/

YcTHas 9acTh 3K3aMeHa MPOXOAUT 1o OmieraM. B kakaoM Ouiere Colep:KUTCS TEOPETHUECKUN
BOIIPOC M3 MPHUBEACHHOIO HUKE CIHCKA 3K3aMEHALMOHHBIX BOIPOCOB. KpoMe TOro, CTyaeHTy
npeJyiaraeTcsl U3JI0KHUTh [TOATOTOBJICHHBIN 3apaHee «BOIPOC MO BEIOOPY», KOTOPHIM MOXKET OBITh
KaK OJIMH U3 MYHKTOB MPUBEIEHHOTO HIDKE CIUCKA, TaK M JII000 BOMPOC, 3aTParuBacMblii B U3Y-
YaeMOM Kypce WM HEMOCPEICTBEHHO CBSI3aHHBIN ¢ HUM. B kauecTBe Bompoca mo BEIOOPY MOTYT
OBITH U3JI0KEHBI PE3YIBTATHI IPOCIIAHHON CTYIEHTOM JTa0OPATOPHOH pabOTHI.

CrmcoK BOIIPOCOB YCTHOTO 9K3aMeHa:

1. BonnoBoe ypaBHeHue. MoHOXpoMmaTruueckrue BojiHbl. KommiekcHas amiuuryna. YpaBHe-
Hue ['enpMrosnbna.

2. MoHoxpomaTnyecke BOIHbI. KoMIulekcHas aMIuTya. Y paBHEHUE TIOCKOH U cdepude-
ckoif BosiH. [IpuHIMN cynepno3uuuu, uHTepdepeHLus.

3. HWutepdepenius MOHOXpOMAaTHYECKUX BOJH. MHTephepeHIus MIOCKoH U chepruIecKoi
BouH. llIuprna uHTEpPEepeHIIMOHHBIX TToJI0C. BuaHOCTh TOJIOC.

4. BnusHNe HEMOHOXPOMATHYHOCTH CBETA HA BUAHOCTb MHTEPPEPEHIIMOHHBIX oJ10C. DYHK-
1[1s1 BpEMEHHOM KOrepeHTHOCTU. CBSA3b BpEMEHH KOT€PEHTHOCTH C IIMPUHON cniekTpa. Teo-
pema Bunepa-Xununna. CooTHOIIEHNE HEOTIpeAeIEHHOCTEH.

5. BwuasHocTts uHTEp(EPEHIIMOHHBIX TOJOC U €€ CBS3b CO CTENEHbIO KOTEPEHTHOCTU MPH HC-
[I0JIb30BAHNN KBa3UMOHOXPOMAaTHUECKUX HCTOYHMKOB cCBeTa. OLEHKa MaKCHMaJbHOTO
yyclia HabJoJaeMbIX 1oj0c. MakcuManbHO JOMyCTHUMasi pa3HOCTh X0/1a B UHTEPPEpEeHLIU-
OHHBIX OIBITaX.

6. Amneprypa UHTep(PEpPEHIIMOHHOIN CXeMBbl U BIMSHHAE Pa3MEPOB UCTOYHHKA HAa BUIHOCTh WH-
TepepeHIMOHHBIX Tonoc. DYHKIUSA NPOCTPAHCTBEHHOW KOrepeHTHocTH. Paamyc mpo-
CTPAaHCTBEHHOMN KOI'€PEHTHOCTH.

7. CBa3b paauyca NpOCTPAaHCTBEHHONW KOI'€PEHTHOCTH C YIJIOBBIM Pa3MEPOM MPOTSKEHHOTO
ucrouHuka. Teopema Ban-Llurrepra-Liepauke. BunHocTs nHTEp)EpeHIIMOHHBIX IOJOC MTPH
MCIIOJIb30BaHUU MPOTSKEHHBIX UCTOYHUKOB CBETa. 3BE3HBIM HHTEeppepomeTp Maiikens-
COHA.

8. MaxkcumanbHO JoMycTUMas Pa3HOCTh X0/1a BOJIH B MHTEP(PEPEHIIMOHHBIX OMbITaxX U €€ CBA3b
CO BPEMEHEM KOT'€PEHTHOCTH.

9. Pagmyc mpoCTpaHCTBEHHOW KOTEPEHTHOCTH W OTpaHHUYEHHE Ha JIOMyCTUMBIE pa3Mephl UC-
TOYHHKA B UHTEPPEPEHIIMOHHBIX OIBITAX.

10. IMpunmun Ioiirenca-®penens. KonmuuyectBenHass (opmynupoBka npuHuumna I roireHca-
O®penens. BoaHoBol mapaMeTp Kak KpuTepuid 1o go0us AUPPAKIHUOHHBIX SBICHUN.

11. Hudpaxuus @penens Ha kpyriaom orBepctun. Criupans @penens. [1atHo [lyaccona u ycio-
BUS €T0 HAOJIOCHHUS.

12. 3onnas mactunka @penens. MTHTeHCUBHOCTH cBeTa B OKyce 30HHOM MiacTuHKU. Vaeans-
Has JnH3a. DOKYCHpPOBKA CBETA.
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BonnoBoii mapametp. YcnoBue Habmoaenus nudpakuun Openenst u @paynrogepa. Kpu-
TEpU TEOMETPUUECKON ONTHKH.

Hudpakuus @paynrogepa. Cessp ¢ npeodpasoBanuem Dypoe. Judpakuus Opaynrodepa
Ha eI U KpyriaoM otBepctuu. [lone B pokambHOM MIOCKOCTH JIMH3HL.

Hudpakuus dpaynrodepa B ontudyeckux npubopax. Paspemraromas crnocoOHOCTh Tene-
ckomna u Mukpockona. Kpurepuii Penes.

JudpakuuonHas pemeTka Kak CreKTpaibHbIi mpudop. Paspemaromnias ciocoGHOCT U 00-
JacTh aucnepcuu. Paspemaromas ciocoOHOCTh PU3MBI.

Judpakuus OpayHrodepa Ha pelieTke: M0JI0KEHNE U UHTEHCUBHOCTD INIaBHBIX MAKCHUMY-
MOB, UX IIMPUHA U MAKCUMaJIbHBIN TOPSAIOK.

Hutepdpepomerp Padpu-Ilepo kak ontuueckuil pezonatop. Paspemaromas crnocoOHOCTh
UHTEpHEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[Tpuniunsr Gypre-oNTUKYU: MPEICTaBIEHUE TPOU3BOJILHONW BOJIHBI B BUJIE€ CYNEPIO3ULIMU
MJIOCKUX BOJH pa3HbIX HampasieHuil. [IpoctpancrBenHoe npeodpazoBanue dyprne. [Ipo-
CTpaHCTBeHHas yactoTa. Meroa Penes B 3agauax audpakuu.

Judpakuus Openenst Ha NEPUOJUUECKUX CTPYKTYpax. DPPeKT camopenpogyKIuu.
Teopust AG6Ge hopMUPOBAHUS ONITHIECKOTO M300pakeHrs. Dypbe-TII0CKOCTh ONTHYSCKON
CUCTEMBI.

[TpuHIMIBI TPOCTPaHCTBEHHOM (ubTpanuu. Metoabsl HaOMr0AeHUS (a30BbIX CTPYKTYP.
[Tone B hokanbHOI Mm1ockocTy JnH3bL. CBsI3b ¢ mpeoOpa3oBanuemM dypoe.

Judpaxus Ha aMIUIUTYAHOU U (pa30BOM CHHYCOUIAIBHOM peIIeTKe.

Metopl HaOmIOeHHS TTPO3padyHbIX ((ha30BbIX) CTPYKTYp. MeTobl TeMHOTro mofisi u ¢azo-
BOI'0 KOHTpACTA.

[onorpadus. ['onorpamMmma To4YedHOTO WCTOYHHMKA (rojorpamma ["abopa). Pazpemarormas
CIIOCOOHOCTH ToJIorpaMMBl. ['otorpaMmMa ¢ HaKJIOHHBIM OIIOPHBIM ITYYKOM.

O6wémuas rosorpamma. Boccranosnenue n3o0paxeHns 00bEMHON roorpaMMon, ycioB1e
bperra-Bynsoa.

DneKTpOMarHUTHHIE BOJIHBI HAa TPAHULIE pa3zelia ABYX AUAJIEKTpUKOB. SIBnenue bprocrepa.
3aBUCHUMOCTh PHEpreTudeckux ko3dduuuenton orpaxkenust RL u Ry ot yrna nagenuns (ka-
YECTBEHHO).

Crioco0bl TOJTy4eHHS TMHEWHO-TIONIsIpu30BaHHOr0 cBeta. Juxpousm. [lonspouasl. 3akon
Mairoca.

DJeKTpOMarHUTHbIE BOJIHBI B OTHOOCHBIX KpHcTamiax. OObIKHOBEHHAs M HEOOBIKHOBEHHAS
BOJIHBL. Kprcranminueckue rmiactuaku A/2 u y/4.

JIBynyuenpenomiienue. MiHTepdepeHys noispu3oBaHHbIX BOJIH.

Henuneitnas nongpusanus cpenpl. [ eHepanys BTOpoi rapMOHUKU. Y clloBHE (pa30BOTr0 CHUH-
xpoHu3Ma. ONTHYECKOE BBITPSIMIICHHUE.

Henunetinbie ontruueckue r¢¢dextsl. Camodokycuposka. [loporosast MOIHOCTb.
Hucnepcus. @a3zoBas u rpynnoBas ckopoct. Dopmyna Penes. Knaccuueckast Teopust auc-
nepcun. AHoManbHas aucnepcus. [lucnepcus B moHocdepe u Meranax.

[Tprmepsl IPOCTHIX 33124, pEeHIeHHE KOTOPBIX HEOOXOMMO /TSl [TOJIy4YEHHUs YOBIETBOPUTEIHHON
OLICHKHU:

Haiiti yronm majgeHns cBeTa Ha IpaHMIly pasjiesia BOJa/Macio, P KOTOPOM BO3HUKAET
nonHoe otpaxkenue. Koadpumument npenomnenus Boasl N, =4/3, macna n, =1.5. 13 ka-

KO cpebl JOJKEH NajaTh CBET?



K tonkoii pacceuBatomieir nuH3e ¢ GokycHbIM pacctossHuem f =—120 cM, mpucioHeH

TOHKHUH CErMEHT CTEKIITHHOU cdepbl, umeroniei paguyc R =40 cm. Haiitu ¢okycHoe pac-
CTOSIHHE TIOJYYHUBIIEHCS COCTaBHOW JMH3bBI, €CIH KO(POHUIMEHT MPETOMIICHUS CTEKIa
n=15.

Haiitn CYMMApHYH0 MHTCHCHUBHOCTL [IBYX KOI'CPCHTHBLIX, OAWHAKOBO IOJAPHU30BAHHBIX

IIy4KOB CBETA, €CJIM MHTEHCUBHOCTH II€PBOro pasHa |y, BToporo — 4l,, a pasHocrts xozna

MEKIy HUMH cocTaBiseT A/6.

Haiitu paccrosiHue OT Iiesieii 10 9kpaHa B omnbite FOHra, eciu mmpuHa nHTephepeHIIMOH-
HBIX 1TOJIOC paBHA AX =1 MM, mHTEpBa MEKAY measiMu d =1 MM, HCITONIB3yeTCsT MOHO-
xpomarndeckuit ceet ¢ A =500 HM .

[Tpy KakuX PacCTOSHUAX MEXKIY IIEIIMH B onbite KOHra MOXHO YBUAETH HHTEP(EPECH-

LU0 HA 3KpaHe, €CIU YriOBOM pa3Mep UCTOYHUKA PABEH 10_4pa,u. Cser cunutath MOHO-

xpomarudeckuM ¢ A =500 HM .

HaiiTn xonmuecTBO MOJIOC KOTOPhIE MOKHO HAOMIOATh B MHTEPPEPEHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU JymiieTa HaTpus (AyinHbl BosH: 5890 u 5896 aHrcrpem) B KauecTBe
HCTOYHHKA CBETA.

Haiitu paanyc Tpetbero cBetiioro kojibiia HeroToHa, st ceera ¢ A =500 HM, nipu uc-
MI0JIb30BAHUY TNIOCKOBBIITYKJIOHN JIMH3BI C PaHMyCcOM KpuBH3HBI R =1Mm.

OtBepctue guamerpom D =1mMM ocBemaercs IMIoCKONApaIEIbHBIM CBETOM C
A =500 M, cozmaBast Ha SKkpaHe, Ha paccrosHuM L =0.1M, gudpakinmoHHOE MATHO.
OnpeaenuTh YKCI0 OTKPBITHIX 30H DpeHers.

OTBepcTHE ¢ MPHIIOKEHHOH K HEMY JIMH30M OCBEIIAEeTCs TyYKOM CBETA C HHTEHCUBHOCTBIO
lo. B oTBepcTHE yMeImaeTcs ABE € MOJOBUHON 30HbI DpeHes, eCiiu CMOTPETh U3 (POKyca.

HaiiTn H”HTEHCUBHOCTB CBETa B HEM.

lenp mupunoro d =0.1Mm ocBemaercs nmapamwienbHbiM cBetoM ¢ A =500 am. K Heit
npuiokeHa JuH3a ¢ pokycHelM pacctostHueM f =30 cm. Haiitu mmpuny Haubosee sip-
KOl 10JIOCHI Ha SKpaHe paclookKeHHOM B ()OKaJTbHON TIIOCKOCTH.

OTtBepcTre pagnyca R ocBemeHo MyYKoM CBETa ¢ IJITMHHOM BONHBI A . Ha kakom paccro-
sHUM L 1omkHA HAXOIUTHCS TOUKa HAOMIOIEHUs], YTO Obl TU(PPAKITUI0 MOKHO OBLIO CUH-
taTh ®@payHrodepoBoii? (0OTBET MperOCTaBUTh B BUJE « L MHOro Gosbiie (MeHblIE) Ta-
KOT0-TO XapaKTEPHOTO pa3Mepay)

[Tpu noBopoTE KpHCTaia BO BpallarolleMcsl pEHTT€HOBCKUM CIIEKTporpade oTpakeHHbIH

MaKCUMyM B IIEPBBIA pa3 BO3HUKAET NpH yrie ckojibxenus 30°. I[TocTosHHas pelmeTku
kpucrauia paaa 0 =0.2 M. HaiiTu 11MHY BOJIHBI H3y4aeMOTr0 PEHTT€HOBCKOTO U3JIyde-
HUSL.

B nBoitHoi#t 3Be31HOM cucTteMme Haxojdmeics ot Hac B 200 cB. ronax (1cB.rogx 1013KM),
paccrosiHuEe MeX Ty IByMs 0erbpiMu 3Be3namu ( A = 500 Hm) coctasisier 1 mutpa. km. Kakum
JOJKEeH OBITh TUaMETp 3epKajia KOCMUYECKOTO TEJIEeCKOIa, YTO Obl UX MOXHO OBLIO pa3-
JIUYUTH?

OG6pa3err, ucciaeayeMblil IO MEKPOCKOTIOM, HAXOIUTCS HA PACCTOSTHUU 3 MM OT €T0 00b-
eKTHBa, uMeromero auamerp 8§ MM. KakoBo MUHHMMallbHOE pacCTOSTHUE, pa3perraeMoe
MHUKPOCKOIIOM?



Kak n3MeHHnTCs ”HTEHCUBHOCTD CBETa B (DOKYCE TOHKOW JIMH3BI, €CIIU BABOE YBEIUUUTH €€
nuametp?

Cdopmynupyiite kpurepuii Penes.

Jlnst myuka cBeta ¢ A =500 HM mepBbIif MAaKCUMYM TU(PAKIIMOHHON PEIIETKH HAXOIUTCS
Ha 30°. Kako#l jo/mkHa OBITh MHUHMMAJIbHAs [IMPUHA My9YKa CBETA MAJAIONIEro Ha pe-
HIETKY, YTOOBI MOXHO OBLJIO Pa3IMYUTh JIMHUU KEITOr0 AYIUleTa HaTpus (AJUHBI BOJIH:
5890 u 5896 anrcrpem)?

B paiione nnuH BoJIH kentoro Aymuiera Hatpus (aiauHbl BoiH: 5890 u 5896 anrctpem)
CTEKJIO, 13 KOTOPOT'O M3TOTOBJICHA ITPHU3Ma, UMeeT 3aKkoH aucnepcun N(A) =1.5+ A-A,rae

A=6-10"uM *. KakuM ZOKHO GbITh MEHUMAIBHOE OCHOBAHHE TIPU3MBI, YTOOBI MOXKHO
OBLIO PA3IMYUTh AYILIET?

Paccrosnue mexny 3epkanamu B untepdepomerpe @adbpu-Ilepo L =5 mm. Kakum nosn-
JKeH OBITh KO3 UIMESHT OTPAKEHUS 3€PKajl, YTOOBI MOKHO OBLIIO PA3IUYHTh JBE OJU3KHE
creKTpanbHbie muHun ¢ Ay =6000 nA, =6000.01 anrcrpem?

Paccrosiaue mexy 3epkanamu B uaTepdepomerpe adpu-Ilepo L =1 cm, hokycnoe pac-
crossane muH3bI f =20 cM. MHTepdepomerp mpo3padeH s MapajuIeIbHBIX JTy4de C
A =500 am. HaiiTu 1151 3TO# ATTMHBI BOJTHBI paJInyc 2-0r0 KOJIblia B JOKaTBHOMN MIIOCKOCTH
JIMH3BI.

AMITUTYTHBIH KO3()(HUIIMEHT TPOIyCKaHKs rojiorpaMMbl ['abopa 3aBUCHT OT pajuyca
Kak t(r)=A+ BCOS(CI’2 +(p) ,tne A, B, @ —HekoTopble KoHCTaHThl, a C = 6.28-10% m?

. Ha xakom paccTosiHuM OT rosiorpaMmmbl OyIyT HAXOJUTHCS H300paXKeHUs, €ClIU €€ OCBe-
TUTH MapaUIEIBHBIM cBeTOM ¢ A =500 HM?

AMIIIUTYIHYIO pemieTky ¢ QyHkimed nponyckanus t(X) = o+ Bcos(ux) +y cos(2ux)
OCBEIIAOT ITyYKOM CBETA C JUTMHOM BOJHBI A . 32 pEIIETKON HaXOAUTCS JIMH3A C (POKYCHBIM
paccrosnueM f . Ckonpko mojioc OyneT Ha JKpaHe, pacloyIOKEHHOM B €€ (poKaibHOI
IUIOCKOCTH, U Ha KAKUX PAaCCTOSIHUSX JAPYT OT Apyra?

Ha skpane nomyuatot n3o0paxenne y3Koi menu, Haxoxasmeiics B 40 cM ot auH3HI ¢ (o-
KycHbIM pacctosiareM 20 cm. Halitu nepros n300pakeHus, MOJTyIHBIIETOCS MTOCTIE TOTO,
Kak B (POKaJHHOHM IIOCKOCTH PACIIONIOXKWIN AU(PPAKIIUOHHYIO PEHIETKY C TUIOTHOCTHIO
mTpuxoB100 mWTpuxoB/MM .

EcrecTBeHHBIN CBET C MHTEHCUBHOCTHIO | MagaeT Ha CUCTEMY M3 JIBYX MOJISIPU3ATOPOB,
ckperternbix moxa yriom 30°. UeMy paBHa HHTEHCHBHOCTH MPOMLIEIIETO Ye€PE3 MOJIAPH-
3aTopbl cBETA?

Kak momensieTcss BUAHOCTh MHTEPPEPEHIIMOHHON KAPTHHBI, €CIU HWHTephEepUpyromme
MYYKH HETIOJIIPU30BaHHOIO CBETA MPOMYCTUTD Yepe3 MOJSPU3aTOPhl, HAIIPaBIECHHs KOTO-
phIX 06pasyrot yrox 60°?

KoadduumenTs! npenomiaeHus NCIaHACKOro nara s OObIKHOBEHHOM U HEOOBIKHOBEH-
HOH BONHBI paBHBI N, =1.48 mn, =1.65 coorsercTBeHHO. Kakoi no/mxHa OBITH MUHH-
MaJIbHasl TOJIIIMHA M3TOTOBJIIEHHOW M3 HETO JBOSKOMPEIOMIISIONIEH TUIACTHHKH, YTOOBI
OHa MOTJIa MEHATh JMHEHHYIO MOJSPU3ALUI0 MPOXOISIIET0 Yepe3 Hee CBeTa ¢ JUIMHOM
BOJIHBI A = 680 HM, Ha KpyroByro?



o [lIpu xakoM yriie mageHus OTpaKEHHAS BOJIHA Oy/IET MOJHOCTHIO OJSPU30BaHa, €CIIA KO-
s dunument npenomierns N=1.7 ? Ykaxure HanpaBlIeHUE MOISPU3ALIIH.

e BemectBo oTpaxaet 16 % nHopmansHO nmagaromiero ceera. Haiitu ko3 dumment npeaom-
JICHUS BEIIECTBA.

e 3anummTe BOJHOBOE YPaBHEHHE B BEIIECTBE ¢ KO3 uimeHToM mpemomieHusn .

e lI3BecTHO, uTO (ha3oBasi CKOPOCTH IEKTPOMATHUTHOU BOJHBI B HEKOTOPOM BEIIIECTBE 3a-
BUCHT OT JUIMHBI BOJHBI KaKk vy =0.5C + b-(Ay—A), e ¢ — ckopocts cBeta. Haiitu BbI-

pakeHue JJIsi TPYIIOBOM CKOpocTH. YUeMy paBeH KOI(DPUIMEHT NMpEeTOMIICHHUS CBETa C
JUIMHOM BOJIHBI Aq?

4. Kputepuu onieHuBaHUS
[To pe3ynbraTam perieHus 3a/1a4 MMCbMEHHON YacTH K3aMeHa 3a KXKIYIO 3a/1a4y BBICTABIISCTCS
ot 0 10 3 6ayIOB COTTIACHO CIEAYIOIINUM KPUTEPHSIM:

3 Gasuta: 3agaua perieHa MoJHOCTBIO BEPHO (T. €. IPUBEICHBI TPaBUILHOE 000CHOBAHHOE
pelIeHre W JaHbl OTBETHl HA BCE BOMPOCHI 33jaur). BO3MOXXHO HAIMYUE MEIKHX HEI04YETOB
(omuCKHU, HECYIIECTBEHHbIE apu(METHIECKHIE OIIHOKH).

2 Ganna: 3ajava pelieHa, XoJ pelleHus 3a7add B LI€JIOM BEPEH, HO €CTh CYILIECTBEHHBIE
HeA0YETHI (OIMOKH B BBIKIIAAKAX, A0OCYPIHBIM OTBET U T.II.).

1 6amr: 3agada He pemieHa, HO BCe OCHOBHBIC (DM3UYECKHE 3aKOHBI, HEOOXOIUMBIC IS
petieHust, ChOPMYITUPOBAHBI TPABHIIBHO.

0 6anoB: 3a1aua He pellIeHa UM pellieHa HEBEPHO (OCHOBHBIC 3aKOHBI 3AITMCAHBI C OIITHO-
KaMH, JIM0O HE MOJHOCTBIO, MOJIX0] K PEIICHHUIO 3a/1a4i MPUHIIUITHAILHO HEBEPEH WIIM PELICHHE
3aJ1a4i HE COOTBETCTBYET YCIIOBHUIO).

[Tony4yeHHbIe OaJITBI CYMMHUPYIOTCS U BBICTABJISICTCS OLIEHKA 332 MUCBMEHHYIO YacTh YK3aMeHa 110
CIEYIOLIEH cXemMe

Orenka bamner | Cymma 6ai-
JIOB
10 15
OTJIMYHO 9 13-14
8 12
7 11
XOpOLIO 6 9-10
5 8
4 6-7
YJIOBJICTBOPUTEIILHO 3 5
HEYIOBIETBOPUTEIHHO 2 2-4
1 0-1

OreHka 3a MIChbMEHHYIO 9acTh 9K3aMEHa OIpe/IelisieT MAKCUMAITbHYIO HTOTOBYIO OIIEHKY 3a 9K3a-
MeH. B HCKIIIOUMTENBHBIX CITydasx, €CIIM Ha YCTHOM YacTH HK3aMEHa CTYACHT JIEMOHCTPUPYET
MIPEBOCXO/IHBIC TCOPETHUSCKUE 3HAHUS M YPOBCHH MMOHMMAHHMS MTPEeIMETa, UTOTOBas OIEHKa MO-
JKeT OBITh MOBHIIICHA, HO He OoJiee, yeM Ha 2 6amta (1o 10-0ayibHOM IIKaje).

Ha YCTHOM 3K3aMCHC MPCIIoAaBaTC/ib OUCHUBACT OTBECT CTYACHTA B LICJIOM U BBICTABJIACT OLCHKY
COTrJ1aCHO HpI/IBe)IéHHI)IM HHWXXC KPUTCPHUAM U U3JTIOKCHHBIM BBIIIC 3aMCUYaHUAM KaCaTCJIbHO IMUCh-
MEHHOM 4acTH 3K3aMeHa:



Onenka «otau4HO (10)» BbICTaBIIsSIETCA CTYJEHTY, IOKa3aBLIEMY BCECTOPOHHUE CUCTEMATHU3UPO-
BaHHbIE [NTyOOKHE 3HAHMs y4eOHOM MpOrpaMMel U 3a €€ MpesenaMu, a TakKe YMEHUE YBEPEHHO
IPUMEHSTH UX HA IIPAKTUKE IIPU PEILIECHUU CIIOKHBIX HECTaHAAPTHBIX 3a/1a4.

OrneHka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE INTyOOKHE 3HAHUA Yy4eOHOW MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
IIPU PELICHNN HECTAHAPTHBIX 3a]1a4.

Onenka «oTJau4HO (8)» BBICTABIIAETCA CTYACHTY, [I0Ka3aBIIEMY BCECTOPOHHUE CUCTEMAaTU3HUPO-
BaHHbIE INTyOOKHE 3HAHUA Yy4eOHOU MPOrpaMMbl U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MIPAKTHKE
IIPU PELICHUH HECTaHJApPTHBIX 3a/1a4, OJHAKO JOMYCTUBLIEMY HEKOTOPbIE HETOYHOCTU IIPU OT-
BETE.

Ouenka «xopouo (7)» BBICTAaBISETCS CTYACHTY, €CIIU OH IPOAEMOHCTPUPOBAIT TBEPI0C 3HAHKUE U
yBepeHHOE OHMMaHHE MaTepualia yueOHOH IporpaMMbl U YMEHHE CBOOOIHO IPUMEHSTH (PHU3H-
YeCKHE 3aKOHBI Ha MPAKTUKE MPH PELICHUH THITOBBIX 33/1a4.

Ormerka «xopomuio (6)» BBICTAaBISIETCS CTYAEHTY, €CJIH OH MPOAEMOHCTPHUPOBAI TBEPIOE 3HAHUE
Marepuaia yd4eOHOW MporpaMMbl M YMEHHE MPUMEHATh (PU3UYECKUE 3aKOHBI Ha TMPAKTHKE TPU
pELIEHUH TUIIOBBIX 33]1a4.

Ornerka «xopoio (5)» BbICTaBISACTCS CTYJICHTY, €CJIM OH IIPOIEMOHCTPUPOBAI TBEP/IOE 3HAHHE
NOHMMaHHE MaTeprana y4eOHOU MPOrpaMMbl U YMEHHE IPUMEHATH (pr3nyecKre 3aKOHbBI Ha MPaK-
TUKE [IPH PEIICHUU THUIOBBIX 3a/1a4, OJIHAKO JOMYCTHII IPU OTBETE PsiJl IPYOBIX HETOUHOCTEH.

O1ieHKa «y10BJIE€TBOPUTENBHO (4)» BBICTABISICTCS CTY/ICHTY, IOKa3aBIIeMy (GparMeHTapHbIi xa-
paxTep 3HaHMU, JOITYCKABIIEMY HETOYHOCTH B ()OPMYITHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX 10~
HATHA, HO TIPH 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH PEIIATh MPOCThIE 33/1a4M U BIIajie-
HUE OCHOBHBIMH pa3jieJaMH yueOHOU MporpaMMbl, HEOOXOUMBIMHU JJIs JaJbHEHIIIET0 00y4eHus.

O1leHKa «yT0BJIETBOPUTENBLHO (3)» BBICTABISETCS CTYACHTY, IMOKAa3aBIIEeMy CHJIBHO (pparmMeH-
TapHBIN XapaKTep 3HaHUH, TOMyCKaBIIeMy IpyObie OIMOKH B (POPMYIHPOBKE OCHOBHBIX 3aKOHOB
1 0a30BBIX TIOHATHH, HO MIPH 3TOM HPOJAEMOHCTPUPOBABIIIEMY CIIOCOOHOCTH peIiaTh MPOCTHIE 3a-
Ja4d ¥ BJIaJICHUE OCHOBHBIMHU pa3jiefaMH Y4eOHOU MporpamMmbl, HEOOXOAUMBIMU TSl TajbHE-
mero oOy4eHus.

Ol1leHKa «HeY/0BJIeTBOPUTEIbHO (2)» WM «HEYT0BJIeTBOPUTENLHO (1)» BBICTaBIsSETCS CTY-
JICHTY, KOTOPBIA HE 3HACT 3HAYNTEIBHYIO YaCTh OCHOBHOTO COJIEp KaHHsI IPOTrPaMMBbI, CUCTEMa-
TUYECKH JI0IYCKAeT IrpyOble OMMOKY NMpU POPMYITUPOBAHUN OCHOBHBIX (PM3MUYECKUX 3aKOHOB
WM HE CITOCOOEH KOPPEKTHO MPUMEHSTh (PU3NYECKUE 3aKOHBI JayKe VISl PEIIeHHs POCTHIX 3a-
nad.

5. Metoauueckue MaTepHuaJibl, ONpe/esiiolue NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHUId,
HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH

ITopsinok nmpoBeneHust NMCbMEHHOI0 IK3aMeHa.

Bpems mpoBeneHusi MMCbMEHHOM 4acTu 3K3aMeHa cocTaBlisieT 4 acTpoHoMHUYecKuX 4aca. Ha ak-
3aMEHE IIPEUIaratoTCs s PELICHNs 5 OPUTMHAIBHBIX 3a7a4. TeMbl COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATUH. 3a/ja4a CUUTAeTCA PELIEHHOM, €ClIi OHA COAEPKUT OOOCHOBAHHOE pEIlEHHE:
CCBUIKHM Ha MpUMEHsieMble (PM3UUECKHEe 3aKOHBI M KOPPEKTHbIE BBIKJIAAKH, a TAK)KE MMPaBUIbHBIN



YHCIICHHBIA OTBET (CJM B 33Ja4e €CTh YHCIOBBIC JaHHbBIE). Ha sk3aMeHe pa3permiaeTcs moiab30-
BaTbhCsl JTIOOBIMH 3aIUCSIMU M YY€OHBIMU MOCOOMSIMU B OymMakHOM Bujzie. KaTteropuuecku 3ampe-
IaeTCs BKIIFOYATH JIFOOBIE YCTPOHCTBA, KOTOPBIE MOTYT CIYXKUTh CPEJCTBAMH CBSI3U — HOYTOYKH,
IUTAaHIICTHI, TeJIe()OHBI U T.11. HapymuTenu yaanstoTest ¢ 9K3aMeHa ¢ OLIEHKOH «HEYIO0BIETBOPH-
TeNbHOY». Pa3zpernaercs moiap30BaThC KAIBKYISATOPAMU. 3alpeniaeTcs MOIb30BaThCS KaIbKyJIIs-
TOpaMHu B MOOMJIbHBIX Telie(hoHax, HOYTOyKax U T.II.

IHopsiiok NpoBeeHUs] YCTHOTO IK3aMeHa.

DK3aMeH MPOXOIUT B TPAAUIIMOHHOM (hopMe Oece bl pero1aBaTessi Co CTYACHTOM I10 TEME
9K3aMEHAIIMOHHOTO OmyieTa. DK3aMEHAIMOHHBIA OWJIET COACPIKUT JBAa MYHKTA: «BOMPOC IO BBI-
0Opy» ¥ OIMH BOIIPOC U3 POTPaMMBbI Kypca.

«Bomnpoc 1o BEIOOPY» CTYIEHT FOTOBHT CAMOCTOSITEIIBHO 10 3K3aMeHa. BrIOop Tembl ocy-
HIECTBIISICTCS IPH KOHCYJIbTAIIMU TPETOAaBaTelNs, BEAYIEI0 CeMUHApCKUe 3a1anusi. Bonpocom
110 BEIOOpY MOKET OBITh 1) yriyOiieHHOE U3J10KEHNE OHOTO U3 IIYHKTOB MTPOrpaMMBI, 2) BOIIPOC
WX 33]1a4a, HEMTOCPEICTBEHHO CBsI3aHHBIC C TEMATHKOW Kypca, OJJHAKO HE 3aTPOHYTHIC B HEM, 3)
W3JI0KEHUE U 3alllUTa PEe3yJbTaTOB J1abOpaTOpHO paboThl, MPOJCIAHHON CTYJIEHTOM B Jlabopa-
TOPHOM IPAKTHKYME B KaueCTBE JIOMOJIHUTEIILHOU paboThl. Ha OTBET 10 «BOMpPOCY O BHIOOPY»
CTYJIEHTY TIpeocTaBisiercs He 6onee 10 MUHYT.

Ha moarotoBky k oTBeTy 1o Omiery cryneHty naéres ot 30 10 45 munyt. B TeueHue sk3a-
MEHa CTYJICHTY HE pa3pelaeTcs MoJIb30BaThCsl BBIYUCIUTEIHLHON TEXHUKOW, JTUTEPATypOH, 3apa-
HEe MOATOTOBJICHHBIMU COOCTBEHHBIMHU 3aIUCAMH M JPYTMMHU MaTepUallaMH, OTHOCSIIMMUCS K
peaMeTy, KpoMe 3K3aMEeHAIMOHHOM MPOrpaMMbl Kypca.

B nporiecce oTBeTa Ha «BOIMPOC 1O BBIOOPY» pa3peliaeTcsi MOJb30BaThCs 3apaHee MOAro-
TOBJICHHBIM TUIAHOM OTBETa M 3apaHee MOITOTOBJICHHBIMHU HILTIOCTpanusMu/rpadukamu, mpei-
CTaBJICHHBIMH B OyMa)KHOM BH/IE, JTUOO Ha SJICKTPOHHOM HocHuTee (TuaHimeT/HoyToyk). Mcmoss-
3yeMble TpapuKu WIKM WILTIOCTPAIIMH HE JTOJDKHBI COIepKaTh YacTel Tekcra Aokiana. Ha moaro-
TOBKY OTBETa Ha «BOIPOC I10 BEIOOPY» (MOBTOpEeHUE) NaéTcs He Oojiee 5 MUHYT.

B nmporecce oTBeTa 1o 6mieTy 3K3aMeHaTop MOKET 3a7aBaTh YTOUHSIOMNIME Borpockl. [Tocie
OTBeTa [0 OWJIeTy SK3aMEeHaTOp BIpaBe 3aaBaTh CTYAEHTY JHOObIE JONOIHUTEIbHBIE BOIIPOCH 10
nporpaMMe Kypca.

B coBokynHoCTH onpoc 00yyaromerocsi Ha yCTHOM 3K3aMeHe He JIOJDKEH MPEBbIAaTh IBYX
ACTPOHOMHYECKHX YaCOB.

BUJIET Ne 01

1. Bonpoc 1o BeIOODY.
2. Onucanue IBUKCHUS MaTePHAIbHON TOYKH BJIOJIb IJIOCKOM KpuBoii. HopmasnbHOe 1

TAaHTCHIIHUAJILHOC YCKOPCHHUA. Pazmyc KPUBU3HBI TPACKTOPHH.

BUJIET Ne 02

1. Bonpoc 1o BEIOODY.
2. Ilepssbiii 3ak0H HproToHA. IHEpIIManbHbIe 1 HEMHEpLMAIbHBIE CUCTEMBI OTcuéTa. [Ipe-
obpazoBanus ["anumes. Onucanne COCTOSHHS YaCTUIIBI B KJIACCHUECKOW MexaHuke. BTopoii 3a-

koH HproToHa Kak YpPaBHCHHUC NBUKCHUS. HauansHbie YCJIOBUA.

BUJIET Ne 03



1. Boripoc mo BeIOOpY.
2. 3akoH coxpaHeHus ummyibca. Tperuii 3akoH Hetotona. LlenTp macc. 3akoH JIBH>KEHHS

IICHTpa Macc.



