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: IIpuknagHbie MaTeMaTHKa U (pU3MKa
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:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh
OIITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VK-2.2 IIpoektHpyeT penieHMe KOHKPETHOM 3amadu
MpOEeKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeIbHOCTH

OIIK-1.3 CnocobeH ompenensiTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOTO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpaKTUKE METOJOJIOTHEN COCTABICHUS
(TexXHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMYECKUX OTYETOB (IIPOEKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTofaMu BU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VI )
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdM3a HMHGOPMAIMK TIpPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJornyeckod wuHpopMauum B objacTu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.3 VYmeer cocTaBmsATh aHHOTALUWHW, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
oOnacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMaun

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH

[MK-1.2 Mmeer rmyOokoe 3HaHWE W TMOHMMaHHE O0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OcHOBHBIC MpaBWia TOBEACHUS M PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBarh TpedyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

(byHIaMEeHTaIbHBIC 3aKOHBI U TIOHSATUSI MEXaHHUKH, a TAK)Ke TPAHUIIBI UX TPUMEHUMOCTH:
OCHOBBI KMHEMAaTHKH: PaJNyC-BEKTOpP, CKOPOCTb, TAaHTCHIMAIBHOE M HOPMAJIbHOE YCKOpPEHHE,

paanyc KpUBU3HBI TPACKTOPUHU

3aKOHBI HbIOTOHA B MHEPIIMALHBIX M HEMHEPIMATBHBIX CUCTEMAax OTCUéTa
3aKOHBI COXPAHECHHS UMITYJIbCA, JHEPTHH, MOMEHTA UMITYJIhCa
3aKOHBI IBMKEHHSI TEJl B TI0JIe TATOTEeHUs (3akoHbl Kerepa)
3aKOHBI BPAIATEILHOTO JBIDKEHUS TBEPAOTO Tella BOKPYT HEIMOJBIKHOW OCH WM TPHU ILIOCKOM

JIBYDKEHUH

OCHOBBI IPUOIMKEHHON TEOPUHN TUPOCKOIIOB
OCHOBHBIE MOHATHSA TEOPUU KOJICOAHMI: ypaBHEHHE TapMOHMUYECKUX KOJIEOAHUHM M ero peuieHue,
3aTyxaHue, TOOPOTHOCTh KOJIeOaTeIbHOW CUCTEMBI
0a30BbIC MMOHATHS TECOPUU YIPYTOCTH M THAPOJUHAMHUKH
OCHOBBI CIIEAILHONW TEOPHH OTHOCUTEIBHOCTH :0CHOBHBIE [TOCTYJAThI, peoOpa3oBanus Jlopenua
U MX CIIEACTBUS, BBIPAKEHUS I UMITYJIbCA U SHEPTUU PEISTUBUCTCKUX YACTHULL

YMETb:




IMPUMCHATH U3YUYCHHBIC O6H_II/Ie (1)I/I3I/IIICCKI/IC 3aKOHBI JJIs1 pCHICHUA KOHKPCTHBIX 3aa4 MCXaHUKHU,
3allMCbIBATh W PCIIAaTb YPABHCHUSA ABMIXXCHHSA YaCTULBI U CUCTEMblI 4aCTHL, B TOM YUCIC IIPpU

PCAKTUBHOM IBUKCHUU,

MPUMCHSATDH 3aKOHbI COXPAaHCHUA UIA PEIICHUA 3a]a4 O AMHAMHKE YaCTHULbI, CUCTEMbI YaCTULl WJIN

TBEPIBIX TEIL;

IPUMEHSTh 3aKOHbl COXPAHEHUs IIPU UCCIIEAOBAaHUM YIPYTUX U HEYIIPYT'HX CTOJIKHOBEHMH YacTHL,

B TOM YHUCJIC PCIIITUBUCTCKUX

pacCUUTHIBATL MapaMETPhI Op6I/IT IIpYU ABUKCHUMU B I1OJIC TATOTCHHUA IJId 3ala4 ABYX TCJI;
MNPUMCHATH 3aKOHBI MCXAaHUKHU B PA3JIMYHBIX CUCTCMAX OTC‘léTa, B TOM YHUCJIC HCUHCPIUAJIbHBIX;
pacCUnThIBaTb MOMEHTBI MHCPIUN CUMMCETPUIHBIX TBépI[BIX TCJI U NPHUMCHATH K HUM 3aKOHBI

BpAILATEILHOTO IBUKCHUS;
paccunThIBaTh HEPHOIBI KoJIeOaHMI

pas3IMIHbIX MEXAaHUYCCKUX CHCTEM C OJHON CTEICHBIO

CBOOOJIBI, B TOM YHUCIIE JIsl KOJIEOAHUS TBEP/IBIX TET,
aHaIM3MPOBaTh (U3UYECKHE 3a/1aud, BBIIENSS CYIIECTBEHHBIE W HECYIIECCTBEHHBIC ACIEKTHI

SBJICHUS, ¥ HAa OCHOBE IPOBEIEHHOTO
(UBNYECKUX SBICHUH;

aHalin3da CTPOUTH ynpoméHHHe TCOPCTUICCKUC MOIACIN

MPUMEHATh PA3INYHBIE MaTEeMaTHYECKHE WHCTPYMEHTHI pEHIeHMs 3a1ad  HMCXOAsS U3
cOpPMYIHPOBAHHBIX (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:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 OCHOBBI KUHEMAaTHKH 2 3 5
2 Jnnamuyka yactuipl. 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 Bpaienue TBEporo Tena 2 4 6
7 HewnHepruanbHbIe CHCTEMBI OTCUETA 2 2 5
8 Mexanuyeckue KosieOaHus U BOJHBI 2 4 6
9 DNeMEeHTBI TEOPUU YIIPYTOCTH 2 2 5
10 |DnemMeHTbl THAPOAMHAMUKA 2 2 6
Hroro yacos 20 30 55

[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 1 (Ocennuii)

1. OCHOBBI KHHEMATUKHU




Kunemaruka marepuaibHoi Touku. MarepuanbHas Touka. CUCTEMBI OTCUETA U CUCTEMBI KOOPAMHAT
(mexaproBa, monsipHasi, cepuueckas). Paguyc-sexrop. Buabl nuxenus. JIuHeiHble U yrioBble
CKOpoCTH M ycKopeHus. dopMmynbl A HOPMajbHOIO, TAHI'€HIMAJIBHOTO W IIOJHOIO YCKOPEHUM
TOYKH. TpaeKkTopHs IBMKEHUS, painyc KPUBU3HBI TPACKTOPHH.

2. lunamuka yactuibl. 3akoHbI HhtoTOHA

JluHamuKa MaTepuambHOM TOYKH. 3aJaHue COCTOSHHUS YAacTHIBI B KJIACCHUYECKOM MeXaHUKe.
OcHoBHas 3amaya nuHamuku. [lepBeiii 3akoH Helorona. WHepruaibHbIE W HEWHEPIMAIBHBIC
cucreMbl orcuéra. Macca uvactunpl. MHepTHass M rpaBUTAllMOHHAss Macchl. VIMIynbC YacCTHLBL
[Ipumepsl  B3aUMOJICHCTBUI,  ONWCHIBAIONIME  WHAWUBUAyaldbHBIE  CBOWCTBa CHJI  (CHia
IPaBUTAIIMOHHOTO TPUTKEHUS, YOpyTas CWia, CHJIBI TPEHUS M CONPOTHUBIEHHUS H TIp.). Bropoii
3akoH Hbl0TOHA KaK ypaBHEHUE NBM>XEHUS. Poib HauanbHbIX yciloBuid. Tpetuit 3akoH HeroToHa.

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

3aKkoH cOXpaHEHUs HMIylbca. J[BrkeHHEe TeN ¢ MEepeMEeHHON Maccoil. YpaBHeHHe Merepckoro.
PeakruHOe nBmxkenune. @opmyna [uonkoBckoro. Pabora cunbel. MontHocTh. KuHeTHUECKast 3HEpTHS
yactuupsl. [lonsatue cunosoro nois. KoHcepBatuBHble M HEKOHCEpBaTUBHBIE CUiIbl. IloTeHIManbHAs
sHeprus. [loreHnman momns. 3aKOH COXPaHEHHs SHEPrUM B MexaHHKe. /[MHaMWKa CHUCTEM YacTHIl
(MarepuanbHbIX Touek). lleHTp mHepiuu cuctembl dacTuil (1ieHTp Macc). CKOpOCTh U YCKOpPEHHE
LEHTPa WHEPLUMHU CUCTEMBI YaCTHL. 3aKOH JABMKEHMS LeHTpa uHepuuu. Crucrema LEeHTpa MHEPUUU
(uenTpa Macc). [IBwkeHHMe cuCTeMbl W3 ABYX B3aUMOJCHCTBYIOIIMX YacTHIl (3a1ada JBYX Tell).
[IpuBenéunas macca. COOTHOIIEHUE MEXKIY KHMHETHUYECKMMHU SHEPIHsMHU B Pa3iIMYHBIX CHCTEMax
orcuéra. Teopema Kénura. Buyrpennss sneprus. O0medu3nyeckuii 3aK0H COXpaHEHHS DHEPTHH.
AHanu3 CTOIKHOBEHHS JBYX YACTHIL U1 a0CONIOTHO YIPYroro u Heynpyroro ynapos. Iloctpoenue u
HCII0JIb30BaHUE BEKTOPHBIX 1uarpamm. I[loporosas s3neprus npu Heynpyrom CTOJIKHOBEHUH YaCTHIL.

4. MoMeHT uMIyJIbca MaTepHaIbHON TOUKH

MoMEHT UMIynbca MaTepHaJbHONW TOYKH OTHOCHTENBHO LIEHTpa (Hayana) U Oocu. MOMEHT CHIIBL.
CBs3b MOMEHTA UMIIYJIbCa MaT€pPUAJIbHON TOUYKH C CEKTOPUAIbHOM CKOPOCTbIO. MOMEHT UMITyJbca
CHCTEMBI MaTePHAJIBLHBIX TOYCK. YpaBHEHUE MOMEHTOB. 3aKOH COXPaHEHHs] MOMEHTA UMITYJIbCa.

5. 3akonsl Kernepa. Tarorenue

JIBI>xkeHHe Tel B IEHTPAIBHOM I0JIe. 3aKOH BCEMUPHOTO TATOTeHUs. 3akoHbl Kemnepa. GUHUTHBIE U
uHQUHUTHBIE OBIKeHMsA. Kocmuueckue ckopoctd. CBsi3b ImapaMeTpoB OpOUTHI IUIAHETHI C MOJTHOM
SHEprued U MOMEHTOM HMITyJibca IulaHeTel. Teopema I'aycca n €€ mpHMeEHEHHE U BBIYMCIICHUS
I'pPaBUTALIMOHHBIX MOJIEH.

6. Bpamenne TBEpaoro Tena

Bpamenue TBEpmoOro tena BOKPYr HEMOABM)XKHOM OCH. MOMEHT HMHepIUH. BeruncieHne MOMEHTOB
nHepuuu TBEpABIX Ten. Teopema Iroitrenca—lllTeitHepa. YpaBHeHune MomeHTOB. KuneTnueckas
SHEPrusl BpaIlAloOLIErocs Tejla. YpaBHEHUs ABW)KEHHA W paBHOBecHs TBEPHOro Teia. MrHOBeHHas
OCb BpAILCHMS. YIVIOBAas CKOPOCTh KaK BEKTOpP, CIOXEHUE BpaileHuid. He3aBUCMMOCTB yIIIOBOM
CKOpPOCTH BpallleHHs TBEPIOTO Tejla OT MOJOKEHHS OCH, K KOTOPOH OTHEceHO BpaiueHue. [lonsatue o
TEH30p€ WHEpLUU U DIIUIMICOMJE UHEepuuHu. [NaBHbIE OCHM MHEpPUUM. YpaBHEHUE MOMEHTOB
OTHOCHUTENBHO [JBIKYIIErocd Hadaja W JABMXKyIIelcs ocu. Ilnockoe aBmkeHHe TBEPAOTO Tena.
Kauenue. CkarplBaHuE€ M BKaTbIBAaHHE Tl Ha HAKIOHHYIO IUIOCKOCTb. PerymspHas npeuneccus
CBOOOJHOI0 BpAaLIAIOIIErocsi CHUMMETPHUYHOrO Boimuka (poraropa). lupockombl. JIBmkeHue
CBOOOJIHOTO THUPOCKOMA. YpaBHEHHE JBHXKCHHS THPOCKOMA MMOJ JEHCTBHEM cwil (TpuOIKEHHAS
teopus). ['mpockonuueckue cuibl. [IpuMeHeHHs THPOCKOMIOB.

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



Cunpl WHEPIMH TPU YCKOPEHHOM [BIDKEHHWM cHcTeMbl orcuéra. Bropoit 3akon HproToHa B
HEMHEPUHUAIBHBIX cHUCTeMax oTcuéra. OTHOCHUTENBHOE, IEPEHOCHOE, KOPHOJIMCOBO YCKOPEHHS.
IlenTpobexxHass U Kopuonucosa cuibl. Bec Tema. OTKIOHEHHE NaJaroUX TelT OT HANpaBICHUS
orBeca. MadatHuk Dyxko.

8. MexaHnnueckue KojieOaHusI ¥ BOITHBI

Mexannueckue KoieOaHWss MaTepUabHOW TO4YKW. [apMoHWYeckuil ocumwmstop. [IpykuHHBINH
MasiTHUK U MareMaTn4ecKuil MasTHUK. YacTora 1 nepuos KonebaHuid. AHaIN3 ypaBHEHUS ABHKCHHUS
MasiTHUKA. PoIlb HauaNbHBIX YCIOBHA. AHanHM3 KOJeOaHWH MaTepUANbHOW TOUKU TOJ JIeHCTBHEM
BBIHY)KIAIOIIE CHHYCOMJANbHOW cuibl. Pe3oHaHc. Pe3oHaHCHBIE KpuBBIE. AHAIN3 3aTyXaroLIUX
konebanmii. Cyxoe W Bsizkoe TpeHue. KoadduimeHT 3aTyxaHus, JOTapuQMHUECKUH JEKPEMEHT
3aTyxaHus, A00poTtHocTh. Pa3oBas IUIOCKOCTh. Mexanudeckue kKonebanus ten. PU3NUECKHU
MasTHUK. [IpuBenénHas anuHa, UeHTp KawaHus. Teopema [roiireHca o (u3HYECKOM MasiTHUKE.
JleficTBuE MEPUOINYECKUX TOJYKOB HA FapMOHUYECKHUN OoCIMILIATOP. [IoHATHE 0 MapaMeTpuuecKux
KoneOaHusIX M aBTokojeOaHusx. OnucaHue BOJIHOBOTO JBIXKEHHSA. BoiHoBoe 4ucino, (azoBas
ckopocTs. [loHsiTHE 0 OETyIINX M CTOSYNX BOJTHAX.

9. DneMeHTHl TEOPUHU YIIPYTOCTH

VYopyrue u 1uactuueckue Jgedopmaunu. Pactsxenne u  cxkarue crepxkHed. Koadduument
ynpyroctu, monyns lOwura, xoadduiument Ilyaccona. OObEMHasi IJIOTHOCTh 3HEPTHU YIIPYTo
nedopmannu. AHajdu3 BCECTOPOHHETO M OAHOCTOPOHHErO pacTsikeHusi U cxkarud. Jegopmanum
casura 1 kpydeHus. CKopocTh paclipoCTpaHeHHs! IPOAOJIBHBIX YIIPYTUX BO3MYILIEHUN B CTEPIKHSAX.

10. DnemMeHTHl TUAPOAMHAMUKHI

JKHuIKOCTB M Ta3 B COCTOSIHMM PaBHOBECHS. YCIOBHE PAaBHOBECHS BO BHEIIHEM IoJie cuil. MaeanbHad
XKUIKocTh. KuHemMaTnueckoe onucaHue JBUXKEHUS KUAKOCTH. JIMHUM TOKa, CTAallMOHAPHOE TEYEHUE
HWIcanbHOW JKMJIKOCTH M Ta3a. YpaBHeHue bepHymm. @opmyna Toppuuemmn. Bs3kocTs.
CramnyoHapHOEe TEYEeHHE BS3KOW JKUIKOCTH IO TNpsMoNuHeWHoW TpyOe. Dopmyna [lyazeiins.
JlamunapHoe u TypOynentHoe TeueHus. Ywucno PeiiHompaca u  ero (U3MYECKUH CMBIC.
[Morpannynelii cinoit u siBneHus: orpeiBa. O0bsicHenne 3ddekra Marnyca. [lonstue o moabEMHON
CHJIe TIpY OOTEKaHUU KpbLIa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

» JlexuuoHHAas ayquTOpHsl, OCHAIIEHHAS MYJIbTUMEAUNHBIM IPOEKTOPOM U SKPAHOM

» OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTPALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JIOCKON

» JlocTyn k OubnroTekam yueOHON TEXHUYECKOH JTUTEPaTyphl, B TOM YHUCIIE 3JIE€KTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHHUSI CAMOCTOSTENILHOW PA0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. O6uwmit kype ¢pusuku [Texer] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / JI. B. CuByxun
.— 4-e u3n., crepeorun. — M. : @usmarnut , 2002, 2006, 2010, 2014 .— 560 c. — 560 c.
2. O6mas ¢usuka. Mexanuka [Tekct] : yue6. mocobue mis By3os / H. A. Kupuuenxo, K. M.
KpriMckuii ; M-Bo obpa3oBanus 1 Hayku PO, Mock. ¢pu3.-rexH. un-T (roc. yH-1) .— M. : MOTH, 2013
—290 c.
3. OcuHossl pmsuku [Tekcr] : Kypc obmieit ¢pusuknm : B 2 1. T. 1. Mexanunka, SIeKTPUYECTBO H
margetusM. Konebanus u Bomusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
mont pex. A. C. Kunarcera .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.
4. JlaboparopHbiii ipakTukyM 1o obmeit ¢pusnke [Teker] : B 3 1. T. 1 : Mexanuka : y4e0. mocobue Jyist
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. Coopruk 3a7a4 1o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 1 : yue6. mocobue 11 By30B.
Mexanuka. TepMonuHaMuka U MoseKysipHast pusuka / mon pea. B. A. OBunHkuHa .— 4-€ U3/1., HCIIP.
— M. : ®usmarknura, 2016 .— 560 c.

7. Kanamuukos H.I1., CmonabipeB M.A./OcHoOBBI Qpu3nku B 2-x Tomax M.-Jlaboparopus 3uanuii, 2017

JomnonHurensHas auTeparypa
1. ®usnueckre 0cHOBBI MexaHuKH [TekcT] : yueb. mocobue st By30B / C. O. XalkuH .— 2-¢ u3 1.,
ucrp. u gorn. — M. : Hayka, 1971 .— 752 c.
2. Mexanuka [Tekct] / U.Kurrens,B.HaiiT,M.Pynepman ; ep.c anmi.mos
pen.A.M.1ansaukoBa,A.C.AxmaroBa .— 3-e uza.,ucnp. — M. : Hayka, 1983 — 4438c.
3. deiinmanoBckue Jeknuu 1o ¢pusuke [Teker]. Bemm. 1 - 2 : [y4e6. mocodue aiist By3oB]. CoBpeMeHHas
HayKa o npupoze. 3akoHsl MexaHukH. [IpoctpanctBo. Bpems. Bmwxenne / P. deiinman, P. Jlediton, M.
Congc ; nep. ¢ anni. A. B. Eppemos [u np.] .— 3-e m3n. — M. : Mup, 1976 .— 440 c.
4. Metofipl penieHns 3a1a4 B o01eM kypee ¢husnkn. Mexanuka [ Teker] : yue0. mocodue juist By3oB / B.
I1. KopsiBoB .— 2-¢ u3xa., uctip. — M. : Ctynenr, 2012 .— 382 c.
5. Kypc obmeii puzukn. Mexannka u MmonekyisapHas ¢pusuka [Tekcr] : [yue6. mocobue mis By3oB] / JI.
. Jlaunay, A. U. Axuesep, E. M. Jlupmmn .— 3-e u3n. — M. : Jloopocser : K1V, 2011 .— 340 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

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

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX 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 QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, m3yvamomuii kypc «OOmas (u3nka: MeXaHWKay, JODKEH HE TOJNBKO H3YyYUTh OOIIHe
(u3MUECKUe 3aKOHBI M TOHATHS, HO HAYYUThCS PUMEHSTh UX Ha MPAKTHKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyjeHTa. B nporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MIOAATOTOBKY OTBETOB Ha BOIIPOCHI, IIPETHA3HAYECHHBIX JUIS CAMOCTOSTEIBHOTO H3yUeHHS;

— peleHue 3a1a4, IpearaéMbIX CTYJICHTaM Ha JICKIHAX U TPAKTUICCKUX 3aHATHSX,

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHSAM, KOHTPOJIBHOM padoTe, crade 3aJaHuil, IK3aMeHy.
PyKoBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTOil CTyneHTa OCyIecTBisercss B (opme
WHJMBU1YaJIbHBIX KOHCYJIBTALUH.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYXKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS YMEHUS
NPUMEHSTh TEOPETHUYECKHUE 3HAHUS Ha MPAKTHKE CTYICHTY HEOOXOJMMO pelIaTh KaKk MOXKHO OoJblIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e JeicTBIEe HEOOXOAMMO apryMEHTHPOBAaTh, CChUIAsICh HA U3BECTHBIC
TEOPETUYECKUE CBE/ICHUS U MPOBOJNTH BCE HEOOXOANMBIC BBIUMCICHHS, JJOBOIS 331ady 10 KOHEYHOTO
oTBeTa.3aja4ya CYHTACTCS DEHIEHHOH, €CM OHAa COJCPKUT OOOCHOBAHHOE pEIICHHE: CCBHUIKA Ha
npuMeHsieMble pU3NUECKHe 3aKOHBI U KOPPEKTHBIE BBIKIIAJIKH, & TAKXKE IPABUIbHBIN YHCICHHBIA OTBET
(ecnm B 3a/1au€ €CTh YUCIIOBBIC JTaHHBIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 Cnocoben onpenensiTe Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATH
OINITHMAJIbHBIE CTTIOCOOBI UX PELICHUS, UCXO/IS H3
JEHCTBYIOIUX ITPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IIpoektupyeT penieHue KOHKPETHOM 3amadu
MpOEKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIMX MPABOBBIX HOPM U HMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocobeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyONMKAUi U HAyYHO-TEXHUYECKOH TOKYMEHTAlUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO IPOrPaMMHOIO
o0ecrnieyeHus

OIIK-3.2 Brnazeer Ha IPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTofaMu BHU3yalbHOTO U rpadUyecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JEsITEIbHOCTH B BUJIE OTYETOB, HAyUHBIX ITyOIMKaLINI

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIMH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU IPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU

u (W) TexHoJIornyeckod wuHpopMauum B obiactu
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYmeer cocTaBmsiTh aHHOTALUWH, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIbIO MTONYUYCHHsI, XPAaHEHUS U

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun
[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pHU3uKn

[MK-1.2 Mmeer myOokoe 3HaHWE W TMOHMMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT OCHOBHBIC MpaBWIa TOBEACHUS M PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[IK-1.7 Coocoben omeHuBath TpedyeMbie pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Bnageer HaBbikamMu pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus aucuuiuinabl «O0mias pu3nka: MexaHUKay 00yqatonuiics JOIKEeH:

3HATb:




(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
YMeETh:

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;
aHAIM3UpOBaTh (hU3MUecKHue 3afaud, BBIACISS CYIICCTBEHHBIE M HECYLIECTBEHHbBIC 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.

BJIaJeTh:

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

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

. Haiitm cxopocTh NpOW3BOJNILHOW TOYKH 0007a Kojleca, KaTslierocs IO TUIOCKOCTH 0e3
MIPOCKAJIb3bIBAHHUS.

. Haiith HOpManpHOE M TAHICHIHAIBHOE YCKOPEHHE B HEKOTOPOM TOYKE TPACKTOPHM Tela,
OpOIIEHHOT0 MO YIJIOM K TOPU30HTY.

. CchopmynrpoBaTh 3aKOH W3MEHEHUS] MMITYlIbCa CHCTeMbl Tel. [IpM Kakux yCIIOBHSAX HMMITYIIBC
COXpaHSeTCs?

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

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

*  CodopmynupoBaTh 3aKOH U3MEHEHHS MEXaHUYECKOH SHEPTUM CUCTeMbI Tel. [Ipu Kakux yCIoBHIX
MeXaHU4EeCKasl YHEPTUs CUCTEMBI COXPaHsETCs?

» 3amucarp paboty cuibl F npu anementapaom nepemenienuu dr. [loayuuts hopmyny assi MOIIHOCTH
CHJIBL.

* [lonyuyuTh BeIpaxkeHue sl NOTEHIUAIBHONW SHEPIUM IPY>KUHBIL, IOAYUHSOIENCS 3akoHy ['yka.

» Jlath ompezeneHUe KOHCEPBAaTUBHOM CHIIbl. SIBJISIOTCS JIM KOHCEPBAaTUBHBIMU CIEAYIOLINE CHJIBL:
TSKECTHU, YIPYTOCTH, CyXOrO TPEHHsI, CONPOTUBIICHUS BO3ayxa?

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

* Brectn Qopmyny 3aBHCHMOCTH CKOPOCTH PakeThl OT €€ MacChl B CBOOOIHOM IPOCTPaHCTBE
(popmyna I{nonmkoBckoro).



+ Pakera IBMXeTCS BEPTUKAJIBHO BBEPX B MoJIe TsKecTH g. CKOPOCTh HCTEYCHHUS T'a30B PAKeThl paBHA
u, pacxox ToruuBa | Haiftu yckopeHue pakeTbl B MOMEHT, Korna e€ Macca paBHa m.

» Jlarp ompeneneHue neHtpa uHEpUHH cucTteMbl. CHopMyarpoBaTh TEOPEMY O ABHXKEHHH LIEHTpPA
HUHEpLUU.

* [lonmyuuTh CBS3b MEXKAY KHHETHUECKOW DHEPTUEH B CHCTEME IIEHTpa MHEPIUU U B JIAOOPATOPHOH
cucreme (teopema Kénura).

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

. Haiitu nHampapneHue M BEIMYMHY MOMEHTAa MMITyJbca (OTHOCUTEIBHO Hayaja KOOpAMHAT)
MaTepHaIbHON TOUKH, UMEIOLIEN payCc-BEKTOD I, CKOPOCTh V U Maccy m.

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

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

° HOHy‘lI/ITL BbIPAKCHUC U1 MOTCHIINAJIBHON OHCPIUU T'PaBUTALMOHHOI'O BBaHMOHeﬁCTBHﬂ ABYX
TOYCYHBIX MACC M, HAXOAAIIUXC HAa paCCTOAHNU T.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. HopmasibHOE M TaHTEHIMAJIBHOE YCKOPEHHWE. BhIUnciaeHrne CKOPOCTH M YCKOPEHHS NpPU JIBHKEHUHU
MaTepuaIbHON TOYKH BIOJIb INIOCKOM KPUBOM.

2. Ilepsorit 3akoH HetotoHa. HepIanbHble 1 HEMHEPIHAIbHBIE CUCTEMBI OTCUETA.

3. Onmcanue COCTOSIHUSI YacTHUIIbI B KJIacCHYeCKoN MexaHuke. Bropoii 3akon HproToHa Kak ypaBHeHUe
nBrkeHns. HauanbHble ycnoBus.

4. 3axkoH coxpaHeHHs UMITyinbca. Tperuit 3akoH Hprotona.

5. Lentp macc. 3aKoH IBHXEHUS LEHTPA Macc.

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

7. Mexanuueckas pabora. KuHeTndeckas W IOTEHIMANbHAas OJHEPrHH. 3aKOH COXpPaHEHUS
MexaHn4eckoi sHeprun. O0mepu3nIecKii 3aK0H COXpPAaHEHUS SHEPTUH.

8. CBs3b MEX/ly KHHETUUYECKMMU 3HEPTUSMU B pa3IMuHbIX cucTemMax orcuéra. Teopema Kénura.
9. Heynpyrue cToaKHOBEHUS HepesATUBUCTCKUX dyacTull. [lopor peakuuu.

10. JluarpamMma CKOpOCTE [JIsi YHPYroro CTOJKHOBEHHS YAaCTHUIIBI C HETMOJBMXKHOM YacTHIIEH.
MakcruManbHBIA yTOJ PaCcCESHHUS.

11. CBobonHbIe TapMOHNUeckue KoneOanus. [Ipumepsl rapMoHHYECKUX OCHHILIIATOPOB. Pa3oBbie
TPACKTOPUHU TAPMOHUYECKOTO OCHUILISTOPA.

12. ®uznveckuit MasTHUK. [lepron manbix xonebanuit. [IpuBenénnas nnuHa.

13. Ocummsitop ¢ Bsa3kuMm TpeHueM. KoadduumeHnTt 3aryxanus, jJorapuMUUYECKHA JEKPEMEHT
3aTyXaHus, 10OPOTHOCTh OCIMILIATOpa. Pa30BbIe TPACKTOPUH OCHMIIIATOPA C 3aTyXaHUEM.

14. TTapameTrpuueckoe Bo30yKIeHHE KOJIeOaHnH (Kavemn).

15. BoiHyXaeHHble KoIeOaHMS TapMOHUYECKOTO OCHMUIATOpPAa IOA JEHCTBHEM NEepHOINYECKUX
TOJTYKOB ((ha30BbIC TPACKTOPHHM)

16. BeiHyXzeHHbIEe KOJeOaHUsI OCHMILIATOpA C 3aTyXaHHUEM IO0J] JEHCTBHEM CHHYCOMIAIbHON CHIIBL.
AMIUINTYIHO-4aCTOTHAs XapaKTEPUCTUKA OCLIIIATOpa. PesoHaHc.

17. MOMEHT UMIlyJbCa CUCTEMBl MaTepUAJIbHBIX TOYEK (TeJla) OTHOCUTEJIBHO TOUYKU U OTHOCHUTEIBHO
OCH. YpaBHEHHE MOMEHTOB. 3aKOH COXpaHEHHUS MOMEHTa UMITYJIbCa.

18. 3akoH BcemupHOro TArotreHus. KoHcepBaTMBHOCTH rpaBUTalMOHHOTO Nojsl. Teopema [aycca (Oe3
BBIBOJIA) ¥ TPUMEPHI €€ IPUMEHEHHUS.

19. 3axons! Kemepa.

Kpurepun onennBanus
OueHka 3a MUCbMEHHYIO YacTh K3aMeHa OIpeesiieT MAaKCUMAaJIbHYIO0 UTOTOBYIO OLIEHKY 3a 3k3aMeH. B
UCKJIIOUYUTENBbHBIX CIIy4asx, €CJIM Ha YCTHOM YacTH dK3aMeHa CTYIEHT JEMOHCTPUPYET NMPEBOCXOAHbIC
TEOPETUYECKUE 3HAHUS U YPOBEHb IOHMMAHHS MPEAMETa, UTOTOBasi OIIEHKA MOXKET OBITh IMOBBIIICHA,
HO He Oonee, yem Ha 2 6asuia (o 10-0ayibpHO mKkane).



Ha YCTHOM 3K3aMCHC IMPCIOoAaBaTCi/ib OLUCHHUBACT OTBCT CTYACHTA B LICJIOM U BBICTABJIACT OLICHKY
corjiacHo HpI/IBeIléHHBIM HW)KEC KPUTCPUAM W H3JIOKCHHBIM BbIIIC 3aMCYAHUAM KacCaTCJIbHO
IMMCbMEHHOM YaCTH dK3aMCHa:

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

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

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

Onenka «xopomo (7)» BBICTaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
YBEpEHHOE ITOHMMAaHNE MaTepuaia y4eOHOI mporpaMMbl B YMEHHE CBOOOTHO MPUMEHATh (GU3NUECKUE
3aKOHBI Ha IPAKTUKE MPU PELICHUH TUIIOBBIX 3a]a4.

Omnenka «xopomo (6)» BBICTABISETCS CTYICHTY, €CIM OH MPOAEMOHCTPHUPOBAN TBEPAOC 3HAHUE
Marepuaiga y4eOHOW MNporpaMmbl M YMEHHE HPHUMEHSTh (U3MUECKHE 3aKOHbl Ha NPAKTUKE INPU
pELIeHNH TUIIOBBIX 3a/1ad.

Onenka «xopomo (5)» BBICTaBISETCS CTYACHTY, €CIM OH INPOAEMOHCTPUPOBAJ TBEPAOE 3HAHUE U
MIOHUMaHUe MaTepuaia y4eOHOH MporpaMMbl U YMEHHE IPUMEHATh GU3MUSCKUE 3aKOHBI Ha MPAKTHKE
MIPH PELLICHUH TUIIOBBIX 33/1a4, OAHAKO JOITyCTUII IIPU OTBETE Psifl IPyObIX HETOYHOCTEH.

O1reHKa «yIOBJIETBOPHTEIBHO (4)» BBICTABISICTCS CTYACHTY, ITOKa3aBIIeMy (hparMEHTAPHBIH XapakTep
3HAHWH, JOIYCKaBLUIEMY HETOYHOCTH B (DOPMYIHMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX HOHSTHI, HO
IPU 3TOM TPOAEMOHCTPUPOBABIIEMY CHOCOOHOCTh pemarh MPOCThIC 3a/1a4d M BIAJCHUE OCHOBHBIMH
paszzienamu yu4eOHOM MporpaMMbl, HEOOXOTUMBIMU ISl JATbHEHIIIEro 00ydeHUsl.

OmueHka «yIOBIETBOPUTENBHO (3)» BBICTABISIETCS CTYAEHTY, HOKA3aBIIEMY CHJIBHO (pparMeHTapHBIN
XapakTep 3HaHWH, AOMyCKaBLIeMy IpyOble OIIMOKH B (OPMYIMPOBKE OCHOBHBIX 3aKOHOB M 0a30BBIX
MOHSATHH, HO TIPH 3TOM TPOAEMOHCTPUPOBABIIEMY CIIOCOOHOCTD peIlaTh MPOCThIE 3aJa4H U BIIaJCHUE
OCHOBHBIMH pazjiesiaMi Y4eOHON IpOorpaMMbl, HEOOXOAUMBIMHU AJISl JajbHEHIIEro 00yYeHHI.

OneHka «HEYIOBICTBOPUTEIBHO (2)» WM «HEYAOBIETBOPUTENbHO (1)» BBICTABISETCS CTYICHTY,
KOTOpBI HE 3HAeT 3HAUUTEIbHYIO YacTb OCHOBHOIO COJEP)KaHHUS IPOrpaMMbl, CHCTEMATUYECKU
JoIycKaeT rpyObie omMOKY npH (GOPMYJIMPOBAHHHM OCHOBHBIX (PU3NUYECKUX 3aKOHOB HIIM HE CIIOCOOEH
KOPPEKTHO MPUMEHATH (PU3NYIECKHE 3aKOHbI Jaske Ul PEIIeHHs IPOCTHIX 3a1ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bpewms nposesieHns NTMCbMEHHON YacTu 3K3aMeHa CocTaBisieT 4 acTpoHOMUYecKUX yaca. Ha sk-3amene
MpEeNaraloTcs JUisl pelleHHs] 5 OpUTMHANBHBIX 331a4. TeMbl COOTBETCTBYIOT TEMaM CEMHHAPCKUX
3aHATUH. 3agaya cUMTaeTCs PENIEHHOM, €ClIM OHAa COJCPKUT OOOCHOBAHHOE DPEIICHHE: CCBHUIKH Ha
MpUMeHsieMble (PM3NYECKUE 3aKOHBI U KOPPEKTHBIC BBIKIIAJKH, a TAK)KE IPABUIIbHBIN YUCIICHHBIA OTBET
(ecnm B 3a/1a4e ecTh YMCIIOBBIC JaHHbIE). Ha sx3amMene paspemnaercs mojib30BaThCs TFOOBIMU 3aIUCAMU
u y4yeOHBIMH TocoOMsAMH B OyMaxxHOM Buze. Kareropmuecku 3ampemiaercs BKIIOYATh JIIOOBIC
YCTPOMCTBA, KOTOPbIE MOTYT CIY)KUTh CPEACTBAMHU CBSA3M — HOYTOYKH, IUIAHIIETHI, TeAC(POHBI U T.II.
Hapymmrenu ynanstoTcst ¢ 3k3aMeHa ¢ OLEHKOH «HEYIOBIETBOPUTENBHO». Pa3pemaercs nonbp30BaTees
KaJIbKYJISITOpaMH. 3aIrperniaeTcs MoIb30BaThCsl KaIbKYIITOpaMHU B MOOWIIBHBIX TeledoHax, HOyTOyKax
U T.II.



DK3aMeH NpPOXOAWUT B TPaJULMOHHON ¢opMme Oecenbl MpemnonaBareisi CO CTYIEHTOM [0 TeMe
9K3aMEHAIIMOHHOTO OmieTa. DK3aMEeHAIIMOHHbIN OMIIET CONEPKUT JBa IMyHKTA: «BOIPOC 10 BHIOOPY» U
OJIMH BOTIPOC U3 MPOrpaMMBl Kypca.

«Bompoc no BEIOOPY» CTyAEHT TOTOBUT CaMOCTOSITENIBHO JI0 3K3aMeHa. BrIOop Tembl ocymiecTBiseTcs
MIPU KOHCYJIBTALMKU IPEToaBareisi, BeIylero CEMHUHAapCKUe 3aganusa. BompocoM mo BBIOOPY MOXKET
ObITh 1) ymIyONeHHOE H3JIOKEHHE OJHOTO W3 IMYHKTOB MPOTPaMMbl, 2) BOIPOC WM 3aj1aua,
HENOCPEICTBEHHO CBS3aHHBIE C TEMaTHKOW Kypca, OJHAKO HE 3aTPOHYThIEe B HEM, 3) U3JIOKEHHUE H
3aIlIMUTa Pe3ybTaToB Ja00opaTOpHON paboThl, NPOJAETAaHHON CTYJJCHTOM B J1a0OPaTOPHOM HPAKTHKyME B
KadecTBe JIOTIOIHUTENIBbHOM padoThl. Ha oTBeT mo «Bompocy 1o BEIOOpY» CTYACHTY MPEeNOCTaBISETCS HE
oonee 10 MUHYT.

Ha moaroroBky k orBery mo Owiery cryaeHTy naércs ot 30 mo 45 muHyT. B TeueHuwe sk3amena
CTYOCHTYy HE pa3pelIaeTcsl MOJb30BaAThCS BBIUMCIUTEIBHON TEXHHUKOM, JUTEparypou, 3apaHee
MOATOTOBJICHHBIMU COOCTBEHHBIMHM 3aMUCSIMU U JIPYTUMU MaTepuanaMy, OTHOCSIIUMHU-CS K IIPEAMETY,
KpOMe 3K3aMEeHaLlMOHHOM IIporpaMMBbl Kypca.

B npounecce oTBeTa Ha «BOMpOC MO BHIOOPY» paspelaeTcs MOIb30BaThCs 3apaHee MOATOTOBICHHBIM
IUIAHOM OTBETa M 3apaHee IOArOTOBICHHBIMH HWUIIOCTPALMSIMU/TpauKaMy, NPEeICTaBICHHBIMH B
OyMa)XHOM BHJIE, TMOO Ha JIEKTPOHHOM HocuTele (TUaHIeT/HoyTOyK). Mcnonb3yemble rpaduku nim
WITIOCTPALMK HE JIOJDKHBI COJep KaTh YacTel TeKcTa Jokiaazna. Ha moaroroBky orBeTa 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 coBokynmHOCTH oOIpoc OOydaroIierocs Ha YCTHOM OJK3aMEHE HeE JIO/DKEH IIPEeBBIATh JIBYX
ACTPOHOMHMYECKHUX YacOB.



3. IlepeyeHb THIOBBIX KOHTPOJIbLHBIX 3aIaHMI, HCIO0JIb3YeMbIX VI OLEHKH 3HAHMIi, yMe-
HUM, HABHIKOB

[TpomexxyrouHas arrectauus no aucuummHe «OOmas ¢usuka: OnNTHKa» OCYILECTBIAETCS B
¢dopme 3k3aMeHa. IK3aMEH COCTOMT U3 IBYX YacTeil: MPOBOIUTCS B IUCbMEHHOU 1 yCTHOU (hopme.

Ha nuceMeHHOM yacTu 3K3aMeHa CTYACHTY IpeaiaracTcs pelnTh S5 3anad. Bee npemiaraembie
3aJlauu IIPCACTaBIIAIOT coboit OpUIrHHAJIbHBIC aBTOPCKHUEC 3ada4M, CIICHUAIBHO ITOATOTOBJICHHBIC
Ui 9k3ameHa. C mpuMepamu 3aa4 MPOIUTBIX JIET MOKHO O3HAaKOMHTBHCS Ha caiite Kadeapsl 00-
meir  Gusukm B pa3fene  dK3aMEHAIMOHHBIX — MaTepualioB  3a  4-U  ceMecTp
http://mipt.ru/education/chair/physics/S_1V/pism4/

VYcTHas 4yacTh 3K3aMEeHa MPOXOIUT MO Omietam. B kaxmaom OuiieTe comep KUTCS TEOPETHUECKHUM
BOINPOC M3 IPUBEJCHHOIO HIXKE CIIMCKA K3aMEHALMOHHBIX BONpPocoB. Kpome Toro, cryneHTy
IpeUIaraeTcst U3J0KUTh MOJTOTOBICHHBIN 3apaHee «BOMPOC O BHIOOPY», KOTOPBIM MOKET ObITh
KaK OJIMH U3 IIYHKTOB ITPUBEJEHHOTO HUXKE CIIUCKA, TAaK U JIF0OOH BONpPOC, 3aTparuBaeMblil B U3y-
4aeMOM Kypce WM HEMOCPEICTBEHHO CBSI3aHHBIN ¢ HUM. B KauecTBe Bompoca 1o BEIOOPY MOTYT
OBbITh U3JI0’KEHBI PE3YJIbTAThI IPOJICIIAHHON CTYIE€HTOM JIaOOPaTOPHOU PabOTHI.

Crmcok BOIIPOCOB YCTHOI'O 5K3aMCHaA:

1. BonnoBoe ypaBHeHue. MoHoxpomaTuueckue BOIHbI. KomiuiekcHas ammiuTyaa. YpaBHe-
Hue ['enpmrosnsua.

2. MoHoxpomaTuyeckue BoIHbl. KoMIulekcHas aMIuTya. Y paBHEHUE IIIOCKOM U cdepuye-
cKkoii BosiH. [IpuHIMT cyneprno3unuu, nHTepdepeHIus.

3. Hutepdepenuus MOHOXpOMAaTHYECKUX BOJH. MHTepdepeHIus MmIocKord U chepruueckoit
BoJiH. [lIupuHa unTepdepeHIMOHHbIX oJ0¢. BuaHocTs nosoc.

4. BrusHNEe HEMOHOXPOMATHYHOCTH CBETA HA BUAHOCTh MHTEPPEPEHIIMOHHBIX Mojioc. DyHK-
1[1sl Bp€MEHHOM KorepeHTHOCTU. CBs3b BpEMEHHU KOI€PEHTHOCTH C IIMPUHON ciekTpa. Teo-
pema Bunepa-XununHa. COOTHOIIEHUE HEOIIPENETIEHHOCTEM.

5. BugHocTh MHTEp(EPEHLIMOHHBIX MOJIOC U €€ CBSI3b CO CTENEHbI0 KOTEPEHTHOCTH MpPU UC-
M0JIb30BAHNN KBa3UMOHOXPOMATHUECKUX HCTOYHMKOB cBeTa. OLeHKa MaKCHUMaJbHOTO
quciaa HabIoAaeMbIX Mo10c. MakCUMalbHO J0MyCTUMast pa3HOCTh X0/1a B UHTEpEepeHIIH-
OHHBIX OIIBITAX.

6. Amneprypa HHTepPEPEHIIMOHHON CXEMBI U BIHMSHAE Pa3MEpPOB HCTOYHHMKA HAa BUIHOCThH WH-
TeppepeHInOHHbIX Monoc. DyHKIMSA MPOCTPAHCTBEHHOM KOTepeHTHOCTH. Pammyc mpo-
CTPAHCTBEHHON KOI'€PEHTHOCTH.

7. Cps3b paguyca NPOCTPAHCTBEHHON KOT€PEHTHOCTH C YIJIOBBIM pa3MepOM MPOTSKEHHOTO
ucrounnka. Teopema Ban-Ilutrrepra-Llepauke. Bumnocts naTEphEepeHIIMOHHBIX MTOJIO0C MPU
UCIOJIb30BaHUU MPOTSXKEHHBIX HCTOYHHMKOB CBeTa. 3BE3/HBIH MHTepdepomeTp Malikemnb-
COHa.

8. MaxkcumanbpHO OIycTUMAas Pa3HOCTh X0/1a BOJIH B MHTEP(PEPEHIIMOHHBIX OMBITaX U € CBA3b
CO BPEMEHEM KOT'€PEHTHOCTH.

9. Pagmnyc mpocTpaHCTBEHHOM KOT€PEHTHOCTH M OrpaHMUYEHHE Ha JIOMYCTUMBIE pa3Mephl UC-
TOYHHMKA B UHTEP(HEPEHIIMOHHBIX OMbITaX.

10. Mpunmun Iolirenca-®Openens. KonumdecTtBenHas ¢GopmynupoBka npuHImmna [roireHca-
Openensi. BoixHoBoI napameTp kKak KpUTepHii og00Ms TU(PAKIIMOHHBIX SIBICHUI.

11. Mudpaxus @penens Ha Kpyriaom otBepctin. Crinpans @penens. [Tatao [Tyaccona u ycino-
BUS €T0 HAOIIOIEHU.

12. 3onnas mractuaka @penens. MTHTEHCHBHOCTE cBeTa B POKyce 30HHOH ITaCTHHKU. M eaisb-
Has nuH3a. POKYCHUPOBKa CBETA.
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Bonnogoit mapametp. Ycnosue HaOmoaenus audpaknuu Openens u Opaynrodepa. Kpu-
TEPUN T€OMETPUYECKOMN OITHUKHU.

Hudpakaus @paynrodepa. Csaspb ¢ npeodpazoBannem Dypoe. dudpakuus Opaynrodepa
Ha LIEJU U KpyriIoM oTBepcTHH. 1ose B (hokalbHON IIIOCKOCTH JIMH3BI.

Hudpakuus Ppaynrodepa B ontuyeckux npubopax. Pazperaromas crocoOHOCTh Tene-
ckona u Mukpockona. Kpurepuii Penes.

JudpakuuoHHas pelerka Kak cleKTpaibHbli npudop. Paspemaronias criocoGHOCTh U 00-
JacTh qucnepenu. Paspemaronias ciocoOHOCTb PU3MBI.

Hudpakuus @payHrodepa Ha peleTKe: MOJI0KEHNE 1 UHTEHCUBHOCTD TNIABHBIX MaKCHMY-
MOB, UX HIMPHHA U MAKCUMAJIbHBIA OPSIIOK.

HNutephepomerp Pabpu-Ilepo kak onrtudeckuii pesonarop. Pazpemaromias crmocoOHOCTh
UHTEPPEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[Tpunuunsr Oypbe-oNTUKU: IPEACTABICHUE TPOU3BOIBHON BOJIHBI B BUJIE€ CYNEPIO3ULIUN
IUIOCKUX BOJIH pa3HbIX HampasieHuil. [IpoctpancTBenHoe npeobpaszoBanue dypsne. IIpo-
CTpaHCTBeHHas yactoTa. Merox Penes B 3agauax audpaxium.

Hudpaxus OpeHens Ha NIEPUOANYECKHUX CTPYKTYpax. DHPEeKT caMopenpoyKIuu.
Teopus AG6e GpopmupoBaHUs ONTHYECKOTO n300pakeHus. Dypre-mI0CKOCTh ONTHYECKOM
CHCTEMBI.

[TpuHIMIIB TPOCTPAaHCTBEHHOM (pumbTpammu. MeTtoasl HaOMr0AeHUS (Pa30BbIX CTPYKTYP.
[Tone B (hoxanbHOI mIocKocTH JIMH3BL. CBsi3b ¢ peoOpasoBanuemM Dypre.

Judpakuus Ha aMIITUTYAHOHN U (a30BON CUHYCOUAATIBHOMN peleTKe.

Metoap! HaOIIOACHNUS TPO3PAYHBIX ((ha30BBIX) CTPYKTYp. MeTonbl TeMHOTO ToJs U (haso-
BOT'O KOHTpAcCTa.

['onorpadus. 'omorpamMma ToueyHoro uctoyHuka (rosorpamma l'abopa). Pasperaromias
CHOCOOHOCTH rOJIOrpaMMBl. ['osiorpaMma ¢ HaKJIOHHBIM OIOPHBIM ITYYKOM.

O6bémHas ronorpamma. Bocctanosnenue n3oopaxeHuss 00bEMHO roJ0rpaMMoil, ycaoBue
Bbperra-Bynsoda.

DNEeKTpOMarHUTHBIE BOJIHBI HAa TPAHULIE pa3zeiia ABYX AUAJIEKTPUKOB. SIBnenue bprocrepa.
3aBUCUMOCTh SHEpreTHUecKuX ko3 duurenToB orpaxkenus RL u R ot yrna nanenus (ka-
YECTBEHHO).

Crioco0b! nony4yeHus JTMHEHHO-onsgpu3oBaHHoro cgera. JuxpousMm. Ilonspounnsl. 3akoH
Manroca.

DNeKTpOMarHUTHbBIE BOJIHBI B OJJHOOCHBIX KpHcTamiax. OObIKHOBEHHAs! U HEOOBIKHOBEHHAs
BoJHBI. Kprcraymumieckue riacTuaku A/2 u y/4.

JBynyuenpenomienue. IHTepdepeHns noasipu30BaHHbBIX BOJIH.

Henuneiinas nonspusanus cpenpl. ['enepanys BTopoil rapMOHUKH. Y clioBUE ()a30BOr0 CHH-
xpoHu3Ma. ONTHYECKOE BBITPSIMIICHHUE.

Henuneitnbie ontnyeckue 3pdextsl. CamodpoxycupoBka. [Toporoast MOIIHOCTb.
Mucnepcus. ®a3osas u rpynnosas ckopoctu. @opmyna Penes. Knaccnueckas teopust nuc-
nepcun. AHoManbHas aucrepcus. Jlucnepeust B HoHocdepe u MeTaax.

HpI/IMepLI IPOCTHIX 3aJia4d, PCIICHHUEC KOTOPBIX HeO6XO,Z[I/IMO AJIS TIOJTYYCHH A y,[[OBJ'ICTBOpPITCHBHOfI
OLICHKH:

Haiiti yronm majgeHns cBeTa Ha IpaHMIly pasjiesia BOJa/Macio, P KOTOPOM BO3HUKAET
nosiHoe oTpaxkerue. Koapdurment npenomenus Boasl N, =4/3, macna n, =1.5. 13 ka-

KO cpebl JOJKEH NajaTh CBET?



K tonkoii pacceuBatomieil muH3e ¢ GoKycHbIM pacctossHueMm f =-120 cM, mpucIOHEH

TOHKHI CEIMEHT CTSKJITHHOU cepbl, umetomiei paauyc R =40 cm. Haliti dpokycHoe pac-
CTOSIHHE TIOJYYHUBIIEHCS COCTaBHOW JMH3bBI, €CIH KO(POHUIMEHT MPETOMIICHUS CTEKIa
n=1.5.

Haiitu cyMMapHyi0 MHTCHCHBHOCTH JBYX KOTEPEHTHBIX, OJMHAKOBO IMOJSPHU30BAHHBIX

Iy4YKOB CBETA, €CJIM MHTEHCUBHOCTH MEepBOro pasHa |y, BToporo — 41, a pa3HOCTH X012

MEKIy HUMH cocTaBiseT A/ 6.

Haiitu paccrosiHue OT Iiesieii 10 9kpaHa B omnbite FOHra, eciu mmpuHa nHTephepeHIIMOH-
HBIX 1TOJIOC paBHA AX =1 MM, uHTEpBaI MEKAY measiMd d =1 MM, UCITONIB3YETCsT MOHO-
xpomatudeckuit cBeT ¢ A =500 HM.

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

IIMIO HA SKpaHe, eClM YIIOBOi pa3Mep MCTOYHHKA paBeH 10 *pax. CBeT cumraTh MOHO-

xpomarndeckuM ¢ A =500 HM .

Haiitu KOIMYeCcTBO MOJIOC KOTOPBIE MOXKHO HAOMIOIATh B UHTEP(PEPECHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU JymiieTa HaTpus (AyinHbl BosH: 5890 u 5896 aHrcrpem) B KauecTBe
UCTOYHHKA CBETA.

Haiitu paguyc Tpetbero cpemioro koibia HetoToHa, s cBera ¢ A =500 HM, nipu uc-
HOJIb30BAaHUU TIJIOCKOBBIITYKIION JIMH3BI C PaINyCOM KpUBU3HBI R =1M.

OtBepctue guamerpom D =1mMM ocBemaercs IMIoCKONApaIEIbHBIM CBETOM C
A =500 o™, co3naBas Ha skpaHe, Ha paccrosHun L=0.1m, audpakumonHoe MsTHO.
OmnpenenuTh YUCII0 OTKPBITHIX 30H DpeHers.

OTBepcTHe ¢ MPUIOKEHHOM K HEMY JIMH301 OCBEIIACTCS ITYYKOM CBETa C HHTCHCUBHOCTBIO
l,. B oTBepcTHE ymemaercs qBe ¢ MOJIOBUHOM 30HBI DpeHes, eciii cMOTpeTh U3 hokyca.

Haiiti MHTEHCUBHOCTH CBETA B HEM.

Mlens mmpuroro d =0.1 MM ocsemnraercs napamtenbusiM cBetoM ¢ A =500 am. K Heit
npuiiokeHa uH3a ¢ (hokycHbIM pacctosiuueM f =30 cm. Haiitu mmpuny naubonee sp-
KOH TIOJIOCHI Ha SKpaHe PacroI0KEHHOM B (DOKaTBHOM MIOCKOCTH.

OTtBepcTHe paguyca R oCBeleHO MyYKOM CBETa ¢ JITTMHHOM BOJHBI A . Ha kakom paccro-
sHUM L J0mKHA HAXOIUTHCS TOUKa HAOMI0IEHUs], YTO ObI TU(PPAKITUI0 MOKHO OBLIO CUH-
taTh ®@payHrodepoBoii? (0TBET MpeIOCTaBUTh B BUJE « L MHOro Gosbiue (MeHblIE) Ta-
KOT0-TO XapaKTepHOTO pa3Mepar)

[Ipu moBOpoTE KpUCTaIa BO BpAAtOIEMCsl PEHTTE€HOBCKUM CIIEKTporpade OTpakeHHBIN

MaKCHMyM B II€PBBI pa3 BO3HHMKAET mpu yriie ckonbxenuss 30°. ITocTosTHHAS peIIeTKH
kpucraia papaa d =0.2 aM. HaiiTu 17MHy BOJTHBI H3y9aeMOT0 PEHTIT€HOBCKOTO H3ITyde-
HUSL.

B nBoitHo# 3Be3mHOM cucTeme Haxosmieics oT Hac B 200 ¢B. romax (1cB.roax 1013KM),
paccrosiHre Mexkay AByMsi Oenbimu 3Be3namu (A =500 um) cocrasnser 1 mipa. km. Kakum
JOJKEeH OBITh TUaMETp 3epKajia KOCMUYECKOTO TEJIEeCKOIa, YTO Obl UX MOXHO OBLIO pa3-
JUYUTH?

OG6pa3err, ucciaeayeMblil IO MEKPOCKOTIOM, HAXOIUTCS HA PACCTOSTHUU 3 MM OT €T0 00b-
eKTHBa, uMmerolero auamerp 8 MM. KakoBo MHUHHMMalbHOE paccTOsSHUE, pa3periaeMoe
MHUKPOCKOIIOM?



Kak n3MeHHnTCs ”HTEHCUBHOCTD CBETa B (DOKYCE TOHKOMW JIMH3BI, €CITM BABOE YBEJIIMUHUTH €€
nuametp?

Cdopmynupyiite kpurepuii Penes.

Jns myuka ceeta ¢ A =500 HM nepBbIii MakcUMyM AU(PAKIMOHHON PEIIETKH HAXOAUTCS

na 30°. Kakoil nomkHa ObITh MUHMMAJbHAS [IMPHHA MTyYKa CBETA MAJarollero Ha pe-
MIETKY, YTOOBI MOXHO OBUIO Pa3IUYUTh JIMHUH JKEJITOTO JyIUIeTa HATPHs (JUIMHBI BOJIH:
5890 u 5896 anrcrpem)?

B paiione nnuH BoJIH kentoro Aymuiera Hatpus (aiauHbl BoiH: 5890 u 5896 anrctpem)
CTEKJIO, 13 KOTOPOT'O M3TOTOBJICHA ITPU3Ma, UMEeT 3aKoH aucnepcun N(A) =1.5+ A-A,rae

A=6-10"um*. Kakum JIOJKHO OBITh MUHHUMAJIbHOE OCHOBAHHE MTPU3MBI, YTOOBI MOYKHO
OBLIO PA3IMYUTh AYILIET?

Paccrostane mexny 3epkanamu B untepdepomerpe @adpu-Ilepo L =5 mm. Kakum nosn-
JKeH OBITh KO3 PUIIMEHT OTPAKEHUS 3€pKajl, YTOOBI MOKHO OBLIIO PA3IUYHTh JBE OJU3KHE
creKkTpaibHble JIuHUK ¢ A = 6000 n, =6000.01 anrcrpem?

Paccrosiaue mexy 3epkanamu B uaTepdepomerpe adpu-Ilepo L =1 cMm, hokycHoe pac-
crossane muH3bI f =20 cM. MHTepdepomerp mpo3padeH s MapajuIeIbHBIX JTy4de C
A =500 um. HaiiTu 17151 3TO# ATTMHBI BOJTHBI paJInyc 2-0r0 KOJIbIia B )OKATBHOM MIIOCKOCTH
JIMH3HBI.

AMIUTUTYIHBIH KO QUIHMEHT MpomycKaHus rojorpaMMsl ['abopa 3aBHCHUT OT paamyca
kak t(r)=A+B Cos(Cr2 +(p), rae A, B, ¢ — HekoTopbie KOHCTaHThL, a C = 6.28-10° M°

. Ha kaxom paccTossHUM OT roJiorpaMMbl OyIyT HAXOAUTHCS U300paKEHUS, €CIIU €€ OCBe-
TUTb NapaJUICIbHBIM cBeTOM ¢ A =500 HM?

AMIUTUTYIHYIO pemnietky ¢ (ynknmed mnporyckanus t(X) = o+ [3cos(ux)+y cos(2ux)
OCBEIIAOT ITyYKOM CBETA C JUTMHOM BOJHBI A . 32 pEIIETKON HaXOUTCS JIMH3A C (POKYCHBIM
paccrossuueM f . Ckonpko monoc OyneT Ha dKpaHe, PacloNOKEHHOM B ee (hOKaIbHON
IUIOCKOCTH, U HA KAKUX PACCTOSHUAX APYT OT Apyra?

Ha skpane monmyuaroT u3o0pakxeHue y3Kou mieiu, Haxoasmieics B 40 cM ot uH3bI ¢ do-
KycHbIM paccrossHueM 20 cm. Haiitu nepuos n300pakeHus, MOITyYHBIIErocs MOCIie TOTo,
Kak B (POKaJHHOHM IIOCKOCTH PACIIONIOXKWIN AU(PPAKIIUOHHYIO PEHIETKY C TUIOTHOCTHIO
mTpuxoB100 mWTprXOB/MM .

EcrecTBeHHBIN CBET C MHTEHCUBHOCTBHIO | MagaeT Ha CUCTEMY M3 JIBYX MOJISIPU3ATOPOB,
ckperteHHbx mox yriom 30°. UeMy paBHa MHTEHCHBHOCTD IPOIIEAIIETO Yepe3 MOJIAPH-
3aTOpHI cBETA?

Kak momeHsieTcsl BUJIHOCTh MHTEP(EPEHIIMOHHON KapTHUHBI, €CIi WHTep(EepPUPYIOIIHE
My4YKH HETOJIIPU30BAHHOTO CBETA MPOIMYCTUTH Yepe3 MOJSIPU3aTOPhI, HAIPABICHUS KOTO-
phIX 06pasyrot yrox 60°?

KoadduimenTs! mpenoMieHus HCIaHACKOTO MImaTa Jisi OOBIKHOBEHHOM U HEOOBIKHOBEH-
HOW BOJHBI paBHBI N, =1.48 un, =1.65 coorBercTBeHHO. Kakoii nomkHa OBITH MUHU-
MaJibHasi TOJIIMHA U3TOTOBJICHHOW M3 HETO JBOSKOIPEIOMIISIFOIICH TUIACTUHKU, YTOOBI
OHA MOTJIa MEHSTh JIMHEWHYIO TMOJISIPU3ALNI0 TIPOXOISIIET0 Yepe3 Hee CBeTa C JUIMHOMN
BosiHbI A = 680 HM, Ha KpyroByro?



e [Ipu xaKkoMm yrie maJieHus OTpaxEHHasl BOJIHA OyIET MOIHOCTBIO MOISPU30BaHa, €CIIH KO-
s durment npenomieHus N=1.7? YkaxxuTe HanpaBiIeHUE MOISIPU3ALUH.

e BemecrtBo orpaxaer 16 % nHopmanbHO majgatomero ceeta. Haiftu koadduuuent npeiaom-
JIeHUS BEIIEeCTBA.

e 3anuiunTe BOJHOBOE YPaBHEHHE B BELIECTBE C KOIPPHUIMEHTOM MPETOMICHU N .

e 1I3BecTHO, 4TO (ha30Bast CKOPOCTH HIEKTPOMATHUTHOM BOJIHBI B HEKOTOPOM BEIIIECTBE 3a-
BHCHT OT JUIMHBI BOJHBI Kak vy, =0.5C+b- (A, —2), rae ¢ — ckopocts cera. Haiitu Bbl-

pakeHue JJIsi TPYIIOBOM CKOpocTH. YUeMy paBeH KOI(DPUIMEHT NMpEeTOMIICHHUS CBETa C
JUIMHOW BOJIHBI A ?

4. Kputepuu olleHNBAHUA
[To pe3ynbraTam pemeHus 3a/1a4 MMCbMEHHON YacTH K3aMEeHa 3a KaXKAYIO 33/1a4y BBICTaBISAETCS
o1 0 10 3 6anIoB COrJIacHO CIEAYIOIMIUM KPUTEPUIM:

3 bayna: 3agada perieHa MoJTHOCTRI0 BEPHO (T. €. MPUBEICHBI MPaBUIBHOE 000CHOBAHHOE
pellieHre U JaHbl OTBETHI Ha BCE BOMPOCHI 3a7aur). BO3MOXKHO HalIM4Yue MENKHX HEZO4YETOB
(omHCKH, HECYIIECTBEHHBIE apH(PMETHIECKHE OLTHOKH).

2 Ganna: 3ajava penieHa, XoJ pelieHus 3a7aud B 1IeJIOM BEPEeH, HO €CTh CYIECTBEHHBIE
He0YETH (OIMOKH B BBIKIIAJKAX, A0OCYPIHBIA OTBET H T.II.).

1 Oamn: 3agaua He pelleHa, HO BCE OCHOBHbBIC (DU3MYECKHE 3aKOHBI, HEOOXOUMBIC IS
peteHusi, chopMyIHPOBAHBI TPABHIIBHO.

0 6amoB: 3aaya He pelleHa WK pelieHa HEBEPHO (OCHOBHBIE 3aKOHBI 3aIHCAHBI C OIIHO-
KaMu, JIN0O He TMOIHOCTHIO, MOIX0 K PEUICHHUIO 3a/1a4i MPUHIUIIHAILHO HEBEPEH WIIN PELICHHUE
3aJ]a4i HE COOTBETCTBYET yCIIOBHIO).

[Tony4yeHHbie 6ayTbl CYMMHUPYIOTCS 1 BBICTABIISIETCS OLIEHKA 32 MUCHbMEHHYIO YacTh HK3aMeHa 110
CIEAYIOLIEH cXeme

Onenka bamner | Cymma 6an-
JI0B
10 15
OTJINYHO 9 13-14
8 12
7 11
XOPOIIO 6 9-10
5 8
4 6-7
yJIOBJIETBOPUTEIHHO 3 5
HEYJIOBJIETBOPUTEIBHO 2 2-4
1 0-1

OreHka 3a MUCHbMEHHYIO 9aCTh IK3aMEHa OTNpeIeNsieT MaKCUMAIIbHYIO HTOTOBYIO OLIEHKY 3a JK3a-
MeH. B HCKIIFOUMTENBHBIX CIy4asx, €CIM Ha YCTHOM YacTH JK3aMEHA CTYJAEHT JEMOHCTPUPYET
MPEBOCXOIHBIC TEOPETHUECKHE 3HAHUS U YPOBEHb MOHUMAHUSI MIpeIMeTa, UTOTOBas OI[EHKa MO-
KeT OBITh TIOBBIIICHA, HO HE OoJiee, yeM Ha 2 6ata (o 10-6amipHOi mKae).

Ha YCTHOM OK3aMCHC npenoz[aBaTenL OLICHUBACT OTBECT CTy,ZIeHTa B IICJIOM U BBICTABJIACT OHeHKy
COTJIACHO MPUBEAEHHBIM HUKE KPUTEPUSAM U U3JI0KEHHBIM BBIILIE 3aME€UaHHAM KacCaTeJIbHO MMUCh-
MEHHOMW YacTH dK3aMeHa:



Ouenka «oTau4Ho (10)» BbICTaBISIETCS CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHUE CHCTEMATU3UPO-
BaHHbIE TNTyOOKHe 3HAHUs y4eOHOM MpOorpaMMBbl U 3a €€ MpesienaMu, a TAKKe YMEHUE YBEPEHHO
MPUMEHSTh UX Ha MMPAKTUKE IPU PEIICHUU CIIOKHBIX HECTaHAAPTHBIX 3a/1a4.

Ormerka «oTan4Ho (9)» BBICTABISIETCS CTYACHTY, MIOKA3aBIIEMy BCECTOPOHHUE CHCTEMATH3HPO-
BaHHbIE NTyOOKHE 3HaHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
IIPU PELLIEHUN HECTaHIAPTHBIX 3a]1a4.

Onenka «oTJau4HO (8)» BBICTABIIAETCA CTYACHTY, IOKa3aBIIEMY BCECTOPOHHHE CUCTEMAaTU3UPO-
BaHHbIE NITyOOKHE 3HAHUS y4eOHOM MPOrpaMMbl U YMEHUE YBEPEHHO IPUMEHSTh UX Ha MPAKTHKE
[IPY PELICHUH HECTAHIAPTHBIX 3a/1ad, OJHAKO JONYCTUBLIEMY HEKOTOPBIE HETOYHOCTH IIPHU OT-
BETE.

OreHka «xopoo (7)» BBICTaBISICTCS CTYJICHTY, €CJIM OH IPOJIEMOHCTPUPOBAJI TBEPJIOE 3HAHKE
YBEpEHHOE MOHMMAaHHUE MaTepHalia yueOHOM MporpaMmbl U yMEHUE CBOOOIHO MPUMEHSATH Hr3H-
YEeCKHUE 3aKOHBI HA MPAKTUKE IIPU PELIEHUH TUIIOBBIX 3a/1a4.

Orenka «xopouo (6)» BBICTaBIACTCS CTYACHTY, €CIIH OH MPOACMOHCTPHPOBAT TBEP0C 3HAHHE
MaTepuana y4eOHON mporpaMMbl B YMEHUE MPUMEHSTh (PU3NYECKUe 3aKOHBI HA MPAKTUKE MPU
pelIeHUN TUTIOBBIX 3a/1a4.

Orenka «xopoio (5)» BbICTABIISIETCS CTYICHTY, €CIIA OH IMPOIEMOHCTPUPOBAIT TBEPIOC 3HAHUE U
MOHMMAaHKE MaTepHralia y4eOHOI MporpaMMbl U YMEHUE MIPUMEHSTh (PU3MUYECKUEe 3aKOHBI Ha MPaK-
THKE TIPU PEIICHUHU TUIOBBIX 3a/1a4, OJHAKO JOIYCTUJI MPU OTBETE Psii IPyObIX HETOYHOCTEH.

O1ieHKa «y0BJIETBOPUTEIBHO (4)» BBICTABIISCTCS CTY/ICHTY, IOKa3aBlIeMy (pparMeHTapHbIN Xa-
paKTep 3HaHUH, JOMyCKaBIIEMY HETOUHOCTH B ()OPMYJIMPOBKE OCHOBHBIX 3aKOHOB M Oa30BbIX I10-
HATUH, HO MIPU 3TOM MPOJIEMOHCTPUPOBABIIEMY CIIOCOOHOCTH pellaTh MIPOCTHIE 3a/1a4 U BIIajie-
HUE OCHOBHBIMU pa3ziejaMy y4yeOHOM IporpaMMbl, HEOOXOIMMBIMY U1 AaJIbHEUIIEro 00y4eHHU .

O1leHKa «yA0BJETBOPUTEILHO (3)» BBICTABIAETCS CTYACHTY, MOKAa3aBIIeMy CHJIBHO (pparmMeH-
TapHbIN XapaKTep 3HaHUH, TOMMyCKaBllIeMy IpyOble olMOKH B (POPMYJINPOBKE OCHOBHBIX 3aKOHOB
1 0a30BBIX TIOHATHA, HO MIPH TOM MPOJAEMOHCTPUPOBABIIIEMY CIIOCOOHOCTh PEIIaTh MPOCTHIC 3a-
Jlaud ¥ BJIaJIEHUE OCHOBHBIMU pa3jienamMH y4eOHOM mporpamMmbl, HEOOXOAUMBIMU TS TajbHEH-
[IeT0 00YYEeHHUSI.

O1ieHKa «HEeY/IOBJIETBOPUTEIBHO (2)» WIH «HEYI0BJEeTBOPUTENLHO (1)» BBICTABISETCS CTY-
JIEHTY, KOTOPBIN HE 3HAET 3HAUUTENbHYIO YaCTh OCHOBHOT'O COJIEpKaHUs MPOrpaMMbl, CUCTEMa-
TUYECKHU JOMYCKaeT rpyOble OmUOKH NMpH (GOpMyTUpOBaHIMHM OCHOBHBIX (PU3MUYECKUX 3aKOHOB
WM HE CIIOCOOEH KOPPEKTHO MPUMEHSAThH (PM3NUYECKUE 3aKOHBI JaXKe [T PEIIEHUs TPOCTHIX 3a-
Jau.

5. MeToauyeckue MaTepuaJibl, onpeaesiiolue nNpoueaypbl oleHMBaHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

ITopsinok npoBeeHusi NMCbMEHHOI0 IK3aMeHa.

Bpems npoBeneHns NMCbMEHHOM YacTH DK3aMEHa COCTABIIAET 4 acTpOHOMHYECKHX yaca. Ha ak-
3aMeHe MpeUIaratoTcs JUIsl pelieHns 5 OpUTHHANIBHBIX 33/1a4. TeMbl COOTBETCTBYIOT TEMaM CEMHU-
HApCKUX 3aHATUH. 3a/7a4ya cuuTaeTcs pemEHHOM, eclii OHA COAECP)KUT 0OOOCHOBAHHOE peIleHHE:
CCBUIKM Ha IpUMEHseMble (PU3MUecKre 3aKOHBI 1 KOPPEKTHBIE BBIKJIA/IKH, a TAKXKE MPaBUIIbHBIN



YHCIIEHHBII OTBET (eC/IM B 33/1a4e €CTh YHCIIOBBIC AaHHBIC). Ha sk3aMeHe pasperiaercs moib30-
BaThCs JIIOOBIMU 3aMUCAMHU U YU€OHBIMH MOCOOMSAMH B OyMakHOM Buje. Kareropuuecku 3arpe-
IIaeTCsl BKIIIOYATH JII0OBIE YCTPOICTBA, KOTOPBIE MOTYT CIIY)KUTh CPEJCTBAMH CBS3U — HOYTOYKH,
IUTAaHIIETHI, Tese(OHBI U T.11. HapymuTenu yaanstorces ¢ 9K3aMeHa ¢ OLIEHKOH «HEeYIO0BIETBOPHU-
TENBHOY». Pa3permaercst moib30BaThCcsl KAIBKYIATOPAMH. 3alpeniaeTcs Mojab30BaThCs KaIbKYyIIs-
TOpaMH B MOOMJIBHBIX TeJe(oHaX, HOyTOYKax U T.II.

ITopsinok npoBeeHusi yCTHOIO IK3aMeHa.

DK3aMeH MPOXOUT B TPAAUIIMOHHOM (hopMe Oeceibl mperno1aBaTess Co CTYASHTOM 10 TEME
9K3aMEHAIIMOHHOrO Omiera. DK3aMEeHAlMOHHBIA OUIET COAEPKUT JIBa MyHKTA: «BOIPOC IO BBI-
060py» ¥ OMH BOIIPOC U3 MPOTrPaMMBI Kypca.

«Bormpoc 1o BEIOOPY» CTYAEHT TOTOBHUT CAaMOCTOSITENILHO 710 3k3aMeHa. BriGop TeMbl ocy-
IIECTBIIACTCS MPH KOHCYJbTALMU MPENOAABATEN, BEAYIIEI0 CeMUHApCKue 3a1anus. Bonpocom
10 BBIOOPY MOXKET OBbITh 1) yriyOaeHHOE U3JI0KEHHE OTHOTO M3 IMYHKTOB IMPOTPaMMBI, 2) BOIIPOC
WIN 33]1a4a, HETIOCPEICTBEHHO CBSI3aHHBIE C TEMATHKON Kypca, OHAKO He 3aTPOHYTHIC B HEM, 3)
U3JIO’KEHUE U 3alUTa Pe3ybTaToB JIa0opaTOPHOU paboThI, MPOJIETAHHON CTYIEHTOM B J1abopa-
TOPHOM IIPAKTHKYME B KaueCTBE JIOMOJHUTEILHOU paboThl. Ha 0TBET 1o «BoOmpocy 1o BEIOOPY»
CTYIEHTY mpenoctapisiercs He Oonee 10 MUHYT.

Ha noxarorosky k orBety no 6uiery cryaenrty naércs ot 30 no 45 munyt. B Teuenue sk3a-
MeHa CTYJECHTY He pa3peliaeTcs MoJIb30BaThCs BHIYMCIUTEIBHON TEXHUKOW, TUTEpATypOid, 3apa-
Hee MOATOTOBJICHHBIMU COOCTBEHHBIMHU 3aIUCSAMH M JAPYTHMMHU MaTepHallaMH, OTHOCSIIMMUCS K
peIMeTy, KpoMe IK3aMEeHAIIMOHHOM MTPOrpaMMBbI Kypca.

B mporecce oTBeTa Ha «BOMPOC MO BHIOOPY» pa3pelIaeTcs MoIb30BaThCs 3apaHee MOro-
TOBJICHHBIM IUIAHOM OTBETa M 3apaHee MOJTrOTOBJICHHBIMHU WJLTIOCTpausaMu/rpadukamMu, mpei-
CTaBJICHHBIMH B OYMa)KHOM BHJI€, 10O Ha JIEKTPOHHOM HOcHTee (MaHmeT/HoyToyk). Mcnosb-
3yemble rpad UKy Wik WLTIOCTPALUK He TOJDKHBI CO/IepP KaTh YyacTeil TekcTa Aokianaa. Ha moaro-
TOBKY OTBETa Ha «BOIPOC IO BEIOOPY» (MOBTOpEeHHE) NaéTcs He Oojiee 5 MUHYT.

B npouiecce oTBeTa o OuieTy sK3aMeHaTOp MOXKET 3a7aBaTh yTOUHSIOIKE Botipockl. [Toce
OTBeTa M0 OMJIETY IK3aMEHATOp BIPABE 331aBaTh CTYICHTY JFOOBIE JOMOJHUTEIHHBIE BOIPOCHI TT0
nporpaMmMe Kypca.

B coBokynmHOCTH ompoc 00ydaronierocst Ha YCTHOM 3K3aMeHE He JIOJDKEH MPEBHIIIATh IBYX
ACTPOHOMMYECKHX 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.



