o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
OO6mas gu3nka: MexaHuka
IIpuknagHbie MaTeMaTHKa U (pU3MKa

npo¢uib NOArOTOBKHU: I'eoxocMuYecKre HayKH ¥ TEXHOJIOTUH

Kypc:
KBaJIU(PUKALMSA:

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadenpa oomeit Gu3nku

1

Oakanasp

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

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

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 oomein ¢pusuku 04.06.2020



AHHOTANMA
11 OCBOEHHMSI JaHHOW JUCUMIUIMHBI OOydaromMics AOJDKHA 00janarh 3HAHUSIMH M YMEHUSMHU B 00bEMeE
Kypca (pU3MKU U MaTeMaTHKU CPEIHEH IIKOJIbI, 8 UMEHHO:
*  3HaTb OCHOBHBbIC (M3MYECKUE MOHATHSA, UCIOIb3yeMble B MEXaHHUKE (CKOPOCThb, YCKO-pEHHE, CHIIa,
UMITYJIbC, paboTa, SHEPTUs U T.I1.)
* MMeTh IpeACTaBIeHUE 00 OCHOBHBIX 3aKOHAX MEXaHUKH (OCHOBBI KWHEMATHKH, 3aKOHbI HbI0TOHA, 3aKOHBI
COXpaHEHHUs UMILYJIbCA U SHEPIUH, 3aKOH TATOTEHMS) M YMETh UX IPUMEHATH JUIsl peILeHHs 3a1au.

* 3HATh M YMETh HOJIb30BaThCsI 0A30BBIM MAaTEMaTH4YECKUM HMHCTPYMEHTAPHEM HpPHU PEIIeHUH (PU3NIeCcKuX
3a[a4: BIaJeTh CUMBOJIBHBIM SI3BIKOM aireOpsl, MpuéMaMu MpeoOpa3oBaHuil U MPUMEHEHUS UX AJISl PeIeHUs
yYpaBHEHUH (CHUCTEM ypaBHEHHI); 3HaTh OCHOBHbIE TPUTOHOMETPHUYECKHE MOHATHS M TOXIECTBA; BIaJCTh
reOMETPHUUECKUMU METOAaMH (B TOM YHCIIE, HABBIKAMH PEIICHUS [UIAHUMETPUYECKUX U CTEPEOMETPHYE-CKIX
3a7a4, BBIYMCIEHHE OOBEMOB M IUIOUIAJEH OCHOBHBIX T'€OMETPUYECKHX Tell, yMEeThb IPOBOAUTH
TreOMETPUYECKHE MOCTPOCHHUS); 3HaTh OCHOBBI BEKTOPHOW anreOpsl M YMETh NPHUMEHSATH BEKTOPHI IS
pemieHnss (U3MYECKUX M TEOMETPUYECKHMX 3a/ad; HMMETh MpPEeACTaBICHHE 00 OCHOBHBIX MOHATHAX
IuQQepeHIMaTbHOTO U MHTETPAITbHO-TO UCUUCIICHUSI.

¢ HUMCTb HABBIKH YCTHBIX, MIMCbMCHHBIX, THCTPYMCHTAJIbHBIX BBIYMCIICHUN

1. leau u 3apauu

Meap AUCUMNIMHBI

OcBoeHue cTyaeHTaMH 0a30BBIX 3HAHWH B 00JACTH MEXaHWMKH U JaJIbHEHIIEro M3y4eHUs IPYrux
pasnenoB GU3NKU U yITyOIeHHOTo n3y4eHus (pyHJaMEeHTaIbHbIX OCHOB MEXaHUKH.

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

. ¢opMupoBaHNE YMEHHH W HAaBBIKOB IPHUMEHATh M3YyYEHHbIE TEOPETHYECKHE 3aKOHBI |
MaTeMaTH4YeCKUe HHCTPYMEHTHI [UIS PELICHHUS Pa3InYHbIX (PU3NYECKUX 3a7ad

. (dbopmupoBanre 00MEPU3NIECKON KyIBTYphl: YMEHUs BBIIEISTH CYIIECTBEHHBbIC (QH3NUECKHE
SBJICHUS M TIpeHeOperath HeCYNIeCTBEHHBIMU; YMEHHS HPOBOIUTH OLEHKH (PH3MYECCKHX BEIHYMH;
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 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS TIOCTABICHHBIX 33134

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEH U BEIOHPATh

ONITUMAJILHBIE CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTpaHUYCHUI

VYK-2.2 IIpoektupyerT peleHue KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM W HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTHYeCKUe METOIbl U IPUKIIAJHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  Hay4yHbIX  337a4 B
TpeboBanusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaBLHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH




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

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAi U HAYYHO-TEXHUYECKON TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHHs

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTOB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, NHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKALINT

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 TIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI

u (WwiM) TexXHOJOrHmYeckod wuHpopMamud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMU CETAMU C LIEJIbIO MOMyYEHUsI, XpaHEHUS U

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

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

3aKOHaMHM M TEOPUSIMH COBPEMEHHOM (pHU3uKn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

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

[IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X07Ie HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJM3a Hay4YHbIX JTaHHBIX

[1K-2.3 Cnioco0eH npencTaBiaTh HayYHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelieHus] SCHO M TOYHO B TEPMUHAX, MOHITHBIX JUIA
mpoeCCUOHAIBHON ayTuTOpUU, B MUCHMEHHOH M YCTHOW

dhopme

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




[J ¢yHAaMeHTaIbHbIEC 3aKOHBI U IOHATHUSI MEXaHUKH, a TAK)Ke TPaHUIbl UX TPUMEHUMOCTH:
(] OCHOBBI KMHEMAaTHKH: paJulyc-BEKTOp, CKOPOCTb, TAaHI'€HIMAJIBHOE W HOPMaJbHOE YCKOPEHUE,
paanyc KpUBU3HBI TPACKTOPUHU
[J 3akoHbl Hpl0TOHA B MHEpLMAIbHBIX U HEHMHEPLUAIBHBIX CCTEMaX OTCUETa
[J 3aKOHBI COXpAaHEHHS UMITYJIbCA, SHEPTHUH, MOMEHTA UMITYJIbCa
[ 3aKOHBI ABMKECHUS TEJI B IOJIE TATOTeHHUs (3akoHbl Keriepa)
[J  3aKOHBI BpalaTeJIbHOTO ABIKEHHSI TBEPAOTO Teida BOKPYT HEMOABMKHOH OCH M MpPH IJIOCKOM
JBYDKEHUU
[J OCHOBBI NpUOMIKEHHON TEOPUU THPOCKOTIOB
[l OCHOBHBIEC MOHATHUS TEOPHH KoJeOaHMI: ypaBHEHHE TAaPMOHUYECKUX KOJeOaHWH M €ro pelieHHe,
3aTyxaHue, TOOPOTHOCTh KOJIeOaTeIbHOW CUCTEMBI
[l 0a30Bble MOHATHS TEOPHH YIIPYTOCTH U TUAPOANHAMUKI
[J OCHOBBI CHIEIMATILHON TEOPUU OTHOCHUTEIBHOCTH :0CHOBHBIE ITOCTYJAThI, TpeoOpa3oBanus JlopeHua
U MX CIIEACTBUS, BBIPAKEHUS U1 UMILYJIbCA U SHEPTUU PEISTUBUCTCKUX YACTHULL
YMETb:

[J TIpUMEHSTH U3yueHHbIE 001ue PU3nuecKue 3aKOHBI Ul PELICHUS KOHKPETHBIX 3a]a4 MEXaHUKU;

[l 3anMceBaTh M pellaTb YPaBHEHUS IBIKCHMS YAaCTULBI U CUCTEMBI YacCTHL], B TOM YHUCIE IPHU
PEaKTHBHOM JIB)KCHUU;

[l IpUMEHATH 3aKOHBI COXPAHEHMs Ul PEIICHUA 3aa4 O JMHAMHKE YACTHUILIBI, CUCTEMBI YaCTHIL WM
TBEPIBIX TEIL;

[l NpUMEHATH 3aKOHBI COXPAaHEHUS IIPU UCCIIECIOBAaHUM YIPYTUX U HEYNIPYTUX CTOJIKHOBEHHWH YacTHLL,
B TOM YHCJIE€ PENATUBUCTCKUX;

[l paccunThIBaTh MapaMeTpbl OPOUT NPU IBMXKEHUHU B 110JI€ TATOTEHUS JUISL 3a7a41 JIBYX TeEll;

[l TpUMEHSTH 3aKOHBI MEXaHUKHU B PA3IMUYHBIX CUCTEMAaX OTCYETA, B TOM YUCIIE HEMHEPLMAIBHBIX;

[l paccumThIBaTH MOMEHTBI MHEPLUM CUMMETPHYHBIX TBEPHABIX TEN U NPUMEHATH K HUM 3aKOHBI
BpAIATEIbHOTO ABUKCHHS,

O pACCUUTHIBATH MEPHOIBI KOJIEOAHWN DPA3TUUHBIX MEXAaHHMYECKHMX CHUCTEM C OIHOM CTENEHBIO
CBOOOIBI, B TOM YHCJIE Ui KojeOaHHs TBEPIBIX TET;

O aHAJIM3MPOBaTh (hU3MYECKHE 3a7aud, BBIJEIAS CYIIECTBEHHBIE M HECYIIECTBEHHBIC ACIIEKTHI
SIBIICHUSA, M HAa OCHOBE MNPOBEAEHHOIO AaHAIN3a CTPOWUTH YHPOIIEHHBIE TEOPETHUECKHE MOIEITH
(UBNYECKUX SBICHUM;

g NPUMEHATh PA3IUYHbICE MATEMaTUYECKUE WMHCTPYMEHTBl pELICHHUs 3a7a4 UCXONsd W3
c(OpPMYIUPOBAHHBIX (PU3UUECKUX 3aKOHOB , M IPOBOANUTH HEOOXOIUMbIE AHAIUTHYECKUE U YHCIICHHbIE
pacy€Thl.

BJIAJIE€Th:

[]  OCHOBHBIMH METOAAMHU peIICHUA 3a4a49 MCXaHUKH,
[l OCHOBHBIMH MaT€MaTU4€CKUMU HHCTPYMCHTAMU, XapaKTCPpHbIMU JI 3a/1a4 MEXaHUKU.

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 2 6
2 Jnnamuyka yactuibl. 3akoHbl HproToHA 2 2 6
3 JluHaMuKa CHUCTEM YacTHULl. 3aKOHBI 4 4 12
COXpaHEHUs
4 MoMeHT uMIynbca MaTepUATBHON TOUKH 2 2 6
5 3axons! Kemepa. Tsarorenue 2 2 6
6 Bpaienue tBEpIOro Tena 4 4 12
7 HewnHepruanbHble CCTEMBI OTCUETA 2 2 6
8 Mexanuueckue KosieOaHus U BOJHBI 4 4 12




9 DJeMeHTHl TEOPUH YIIPYTOCTH 2 2 6

10 |DnemeHTHI THIAPOAMHAMUKHI 2 2 6
OcHOBBI CIelHMaIbHON TEOpUHU

11 B P 4 4 12
OTHOCHTEIBHOCTH

Hroro yacos 30 30 90

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. OCHOBBI KHHEMATUKHU

Kunemarvka matepuanbHoil Touku. MarepuanbHasi Touka. CHCTEMBI OTCUETa U CUCTEMbI KOOPAMHAT
(mexaproBa, mnomsipHasi, cepuueckas). Pagmyc-Bextop. Buasl npmwkenus. JIuHelHble ¥ YIIIOBBIC
CKOPOCTH M ycKopeHHA. PopMynbl U1 HOPMaJIbHOIO, TAHT€HLHAJIBHOTO M IOJHOIO YCKOPEHMM
TOYKHU. TpaeKkTopusl JBMXKEHUS, pailnyC KPUBU3HBI TPAEKTOPHUH.

2. Jlunamuka gacTuibl. 3akoHbl HeroTOHA

JuHaMuka MaTepuaJbHOW TOYKW. 3aJaHHe COCTOSHHSI YacTHIBI B KJIACCMYECKOW MEXaHUKE.
OcHoBHas 3amgaya auHaMmuku. [lepBerii 3akoH HproToHa. MHepiuanbHble W HEUHEPLUHUAIHHBIC
cuctembl orcuéra. Macca yactunbsl. MHepTHass W rpaBUTAalMOHHAs Macchl. MMmmynbc vacTHLBL
[Ipumepsl  B3aUMOJEHCTBUM,  ONHCHIBAIOIIME  WHOWBUIYyaldbHBIE  CBOMcTBa cmi  (cujia
IPaBUTALIMOHHOTO MPUTSHKECHUS, YOpyras CWia, CUJIbl TPEHHsS U CONPOTUBICHUS U 1p.). BTopoit
3ak0oH Hbl0TOHA Kak ypaBHEHUE IBM>KCHUS. PoJib HaualIbHBIX yciloBUU. Tpetnii 3akoH HeroToHa.

3. lnHaMHKa CHCTEM YacTHIl. 3aKOHbI COXpaHEHUs

3aKOH COXpaHEHHsS UMIIyJbca. JIBIDKEHHE Tell C NMEepeMEHHOM Maccod. YpaBHEHHE MemiepcKoro.
PeaxtuBHoe nBmwxkenue. Gopmyna [ronkockoro. Padora cunbl. MomHocts. KuneTnueckas sHeprus
yactunpsl. [lonstie cunoBoro nossi. KoHcepBaTuBHBIE U HEKOHCEPBAaTUBHBIE CHIIbl. [loTeHIManbHas
sHeprus. [loreHnman momnsi. 3akOH COXpaHEHHsI DHEPTrUM B MeXaHWKe. JIMHAMWKa CHCTEM YacCTHIL
(MarepuanbHBIX Touek). LleHTp mHepmu cuctembl dactull (1ieHTp Macc). CKOpOCTh M YCKOpEHHUE
IEHTPa WHEPIUU CHUCTEMbI YACTHII. 3aKOH JBIKCHHS IeHTpa mHepuud. CHcTeMa IeHTpa WHEPIHU
(ueHTpa Macc). JIBHKEHHE CHUCTEMbI M3 JBYX B3aWMOJCHCTBYIOIIMX YacTUIl (3a7ada ABYX Te).
[MpuBenénnas macca. COOTHONICHHUE MEXTY KHHETUYECKUMH DHEPTHUSIMH B Pa3JIMYHBIX CHCTEMax
orcuéra. Teopema Kéuura. Buyrpennss sueprus. O0mepu3ndeckii 3aKOH COXPaHEHUsI SHEPTUU.
AHaNM3 CTONTKHOBEHUS BYX YACTHII JUI aOCONIOTHO YIPYToro U Heynpyroro yaapos. [locrpoenue u
HCIOJIb30BaHUE BEKTOPHBIX auarpamm. [loporosasi sHeprusi npu HEyNpyrom CTOJIKHOBEHUH YACTHIL.

4. MoMEHT UMITyJIbCa MaTEPUAIBHON TOUKH

MoMEHT uMITy/nbca MaTepUaJbHOW TOYKM OTHOCUTENIBHO LIEHTpa (Hadaja) U OCU. MOMEHT CHJIBL.
CBs3b MOMEHTa UMITYJIbCa MaTEPUAIbHOM TOYKU C CEKTOPHAIBLHONW CKOPOCThIO. MOMEHT MMIynbca
CUCTEMBbl MaT€pUAJIbHBIX TOYEK. YPaBHEHUE MOMEHTOB. 3aKOH COXPaHEHHUsI MOMEHTA UMILYJIbCa.

5. 3axonsl Kemnepa. Tarorenue

JIBM>KeHME Tell B LIEHTPAJIbHOM I10JIe. 3aKOH BCEMUPHOTIO TAroTeHus. 3akoHbl Kemnepa. @UHUTHBIE U
nHpuHUTHBIE nBWXeHusA. Kocmuueckue ckopoctu. CBsA3b mapaMeTpoB OPOUTHI IIAHETHI C MOJTHON
SHEpPrue U MOMEHTOM HMIIyJbca IulaHeThl. Teopema ['aycca m €€ NpuMEHEHHE IS BBIYMCIICHUS
IPaBUTALMOHHBIX TOJEH.

6. Bpamenue TBEpAOrO TENA



Bpamenue TBEpHOro Tena BOKPYT HENMOABMXKHOW ocu. MOMEHT MHepLuH. BrluncieHne MOMEHTOB
nHepruu TBEPABIX Ten. Teopema [toiirenca—lllreiinepa. YpaBHenue momeHTOB. Kunernueckas
SHEPrusl BpAIAIoLIErocs Tella. YpaBHEHHS IBWKEHHS U PaBHOBECHs TBEPAOTO Tena. MrHOBEHHas
OChb BpAILCHMS. YITIOBas CKOPOCTb KaK BEKTOp, CJIOKEHHWE BpalleHui. He3aBHCHMMOCTBH yIOBOU
CKOpPOCTH BpallleHHs TBEPJOTO TeJla OT MOJOXKEHUS OCH, K KOTOPOH OTHECEHO BpaiieHue. [lonsatue o
TEH30p€ HHEpLUU U IIUIMICOMAE HHepuuu. [JaBHBIE OCH HHEpLUU. YpaBHEHHE MOMEHTOB
OTHOCHUTENBHO JBHXKYILErocd Hayala M ABWXKyLIeics ocu. Ilnockoe nBHKeHHE TBEPHOIO TENA.
Kauenue. CkarplBaHue M BKaTblBaHUE TE€JI Ha HAKJIOHHYIO IUIOCKOCTb. Perynsphasi npeueccus
CBOOOJHOIO BpAaLIAIOIIErocsi CHUMMETPUYHOTO Bomuka (poraropa). Ilmupockombl. JIBuxeHue
CBOOOJIHOTO THUPOCKOIA. YpaBHEHHE JBIDKCHHS THPOCKONA MOJ JeWcTBHEM cuil (MpHOImKEHHAS
teopus). ['mpockonuueckue cuiibl. [IpuMeHeHHsS THPOCKOTIOB.

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

Cunpl MHEPIMHM TpPU YCKOPEHHOM [JIBMKEHHMH cucTeMbl oTcuéra. Bropoit 3akon HeloToHa B
HEUHEPLHUAIbHBIX cUcTeMax oTcuéra. OTHOCUTENIBHOE, IIEPEHOCHOE, KOPHOIMCOBO YCKOPEHMS.
LenTtpoOexxHass U KopuonucoBa cuibl. Bec Tena. OTKIOHEHHME MHaJaloOlIMX Teld OT HANpPaBICHUS
orBeca. MadatHuk Dyxko.

8. Mexannueckrie KojaeOaHusI U BOJIHBI

Mexanunueckue KojeOaHUsl MarepuanbHON Touku. [apMmoHmueckuit ocumwuiarop. llpyKuHHBII
MasITHUK ¥ MaTeMaTHYeCKUi MasTHUK. YacToTa u nepuos kojaeGaHui. AHAJIN3 ypaBHEHHS IBIKCHUS
MasiTHUKA. POl HayanbHBIX yCIOBHHA. AHANHU3 KoJeOaHWH MaTepHaIbHOW TOYKU IMOJ ACHCTBUEM
BBIHY)KJAIOIIe CUHycOoMJadbHOW cuibl. Pe3oHaHc. Pe3oHaHcHble KpuBBIE. AHaIN3 3aTyXaroIIuX
koneOanmii. Cyxoe u Bszkoe TpeHue. KoadpounueHnt 3aryxanus, JorapupMUUECKHN IEKPEMEHT
3aTyxaHusi, A00poTHocTh. a3oBas mMIOCKOCTh. MexaHuueckue kojeOanus Ten. Duzmueckuit
MasTHUK. [IpuBenéHHas anuHa, LEeHTp KayaHus. Teopema lroiireHca o (u3nueckoM MasiTHHKE.
[elicTBue NEpUOANYECKUX TOJYKOB Ha FapMOHMYECKHI ocumisaTop. IlonsTre 0 mapameTpudecKkux
KojeOaHusIX M aBTOKoJeOaHWsX. OmnucaHue BOJHOBOIO JABMXKeHHA. BomHoBoe umcno, (aszoBas
ckopocTh. [IoHATHE 0 OEryINX U CTOSYNX BOJTHAX.

9. DnemMeHTHI TEOPUU YIIPYTOCTH

VYopyrue W 1uactuueckue Jgedopmanuu. PactskeHne u o okarue crepxkHei. Koaddumment
yopyroctd, moayab lOnra, xosd¢unuent Ilyaccona. OObEMHasi IUIOTHOCTb 3HEPTHUM YHPYrou
nedopmannu. AHamU3 BCECTOPOHHETO M OJHOCTOPOHHETo pacTsbkeHus M cxarus. Jledopmanuu
caBura u Kpydeaus. CKOpoCTh pacipoCTpaHEeHHs! IPOAOJIBHBIX YIPYTUX BO3MYILIEHHUN B CTEPIKHAX.

10. DneMeHTHI THAPOAMHAMHUKHU

XKunkocTh U ra3 B COCTOSHUM paBHOBECHsl. YCIIOBUE paBHOBECHs BO BHEIIHEM I1ojie cuil. MneanbHast
XKuAKocTh. KnHeMaTnueckoe ONHcaHne ABMXKEHHS KUAKOCTU. JINHUM TOKa, CTAlMOHAPHOE TEUEHHE
ACAIbHOM KUIKOCTH M Tasa. YpaBHeHue bepnymwim. @opmyna Toppuuemnu. Bs3kocTs.
CranuoHapHOE TEYEeHHE BI3KOM IKHIKOCTH MO TpsMOJIuHEWHOW Tpybe. Dopmyma Ilyaseiins.
JlamunapHoe u TypOyiaeHTHoe TedeHus. UYwmcno PeiiHombaca w  ero  QuU3MYECKHW CMBICIH.
[lorpannunelil ciaoit u siBineHus: otpeiBa. O0bsicHenue 3¢dexkra Marnyca. [lonstue o nogbEMHON
CHJIE TIpY O0TEKaHWH KpbLIA.

11. OcHOBBI cTIENUATBFHON TEOPUN OTHOCUTENHHOCTH



[MpuHIMT oTHOCHTENBbHOCTH. VHTEpBan W ero WHBapUaHTHOCTH. [IpeoOpazoBaHMe KOOPAMHAT M
Bpemenu JlopeHua, ux Qusuueckuii cmbici. OTHOCHTENBHOCTb IOHATUS OAHOBPEMEHHOCTH.
3amemienne BpeMeHH. COOCTBEHHOE BpeMs XKM3HM 4acTUIbl. JIOPEHIIEBO COKpalleHHe MIJIHHBI.
CobcrBennas nnunHa. Cnoxenue ckopocreil. Dpdexr Jomnepa. UMmynbe pensiTHUBUCTCKOW YaCTHLIBL.
OHeprusi peNsTUBUCTCKOM YacCTHULbl, 3HEPrusi IIOKOs, KuHeThdeckas »Heprusa. CBsi3b MexIy
SHEprued W HMITyJbCOM dYacTUlbl. VHBapmaHT »Heprum-umiyiasca. IloporoBas sHeprus mnpu
HEYIIPyTOM CTOJIKHOBEHUM IBYX PEJSTHUBUCTCKMX YacTHILl U €€ CBA3b C KJIACCUYECKUM CIIydaeM
HEYTIPYTOro CTOJIKHOBEHUS YacTULl. YpPAaBHEHUE ABM)KCHHS PEIATHBUCTCKON YaCTHUIIBI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

» JlexuuoHHAas ayquTOpHsl, OCHAIIEHHAS MYJIbTUMEAUNHBIM IPOEKTOPOM U SKPAHOM

» OOopynoBaHue AJis IEKIMOHHBIX AEMOHCTPALHiA

* VueOHbIC ayTUTOPUH, OCHAIIEHHBIE JIOCKON

» JlocTyn k OubnnoTekaMm yueOHON TEXHUYECKOH JTUTEpaTyphl, B TOM YHUCIIE 3JI€KTPOHHBIM,
HEOOXOUMBIH JJIsl OCYIIIECTBICHHUSI CAMOCTOSTENILHOW PA0OThI 00YUArOIINXCS

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. O6umit kype ¢pusuku [Teker] : B 5 1. T. 1 : Mexanuka : yue6. mocobue st By3os / /1. 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 o6pazoBanus 1 Hayku PO, Mock. ¢u3.-rexH. ua-T (roc. yH-1) .— M. : MOTH, 2013
—290 c.

3. OcHossl pmsuku [Tekcr] : Kypc obmieit ¢pusukn : B 2 1. T. 1. Mexanunka, SIeKTPUYECTBO H
margeTusM. Koinebanus u Bomusl, Boanosas ontuka / A. C. Kunrcern, I'. P. JIokmun, O. A. OJ5X0B ;
mont pen. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®usmaniur, 2007 .— 704 c.

4. JlaboparopHbiii ipakTukyM 1o obmieit ¢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 o obmemy kypcy ¢usuku [Texct] : B 3 4. U. 1 : Mexanuka. TepmonnnaMuka u
MoneKymspHas puzuka : yued. mocobue ains By30B / mof pea. B. A. OBunHknHa .— 3-€ U3]1., UCTIP. U
nor. — M. : ®dusmarkaura, 2013 .— 560 ¢

6. CoopHuK 3a/1a4 110 001ieMy Kypey ¢usuku [Teker] : B 3 4. Y. 1 : yue6. mocoOue i1l By30B.
Mexanuka. TepmMoanHaMuka 1 MOJIEKyIsIpHas ¢pusuka / mon pen. B. A. OBunHkHHA .— 4-€ U3/1., UCTIp.
— M. : ®usmarkuura, 2016 .— 560 c.

7. Kanamuukos H.IT., CmonabipeB M.A./OcHOBBI Qu3nku B 2-x ToMax M.-JlaGoparopust 3uanuii, 2017

JlononHuTenbHAs TUTEpaTypa
1. Mexanuka [Tekcr] / U.Kurrens,B.Haiit,M.Pynepman ; nep.c aHII.TIOA
pen.A.M.1ansaukoBa,A.C.AxmaroBa .— 3-e uz.,ucnp. — M. : Hayka, 1983 — 448c.
2. Meronp! pemenns 3a1a4 B ooiem kypee ¢pusznku. Mexanuka [Tekcer] : yae0. mocodue 1iist By3oB / B.
I1. KopsiBoB .— 2-e u3xa., ucnp. — M. : Cryzgenrt, 2012 .— 382 c.
3. Kypc obmieti ¢puznku. Mexanuka u MmonexynspHas puzuka [Tekct] : [yue6. mocobue mis By3os] / JI.
. Jlannay, A. Y. Axuesep, E. M. JIupmm .— 3-e u3n. — M. : Jlo6pocser : KJ1Y, 2011 .— 340 c.

PexomennoBaHHas tureparypa 1Jisi CaMOCTOATEIILHOTO U3yUEHHUS.

1. ®uznueckne ocHOBBI MexaHUKH [ Tekct] : yueb. mocobue ais By3oB / C. J. XalkuH .— 2-€ u3fl.,
uctp. u gorn. — M. : Hayka, 1971 .— 752 c.

2. ®eitamManoBckue jekiun 1o ¢usnke [Texer]. Boim. 1 - 2 : [y4e6. mocobue /uist By3oB]. CoBpeMeHHas
HayKa o npupoze. 3akoHsl MexaHukH. [IpoctpanctBo. Bpems. Ipmwxenne / P. ®eiinman, P. Jlediton, M.
Congc ; nep. ¢ anni. A. B. Eppemos [u np.] .— 3-e m3n. — M. : Mup, 1976 .— 440 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

1. http://mipt.ru/education/chair/physics/S I/method/ — meTonnueckwmii pa3zaen caiita kadeapsl
Oo0meit huzuku

2. http://lib.mipt.ru/catalogue/1412/?t=750 — snexrponnas 6udnuoreka MOTU, pazaen «O0mas
¢$uznkar»

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, msydatouii kypc «OOmas ¢usuka: MexaHuKa», TODKEH HE TOJBKO H3Y4YUTh OOmIHe
(du3nuecKre 3aKOHBI M MOHATHS, HO HAyYUThCS IPUMEHATh UX Ha MIPAKTHKE.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE ¥ KOHCIIEKTUPOBAaHNE PEKOMEHIOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
MOATOTOBKY OTBETOB Ha BOMPOCHI, MPEIHA3HAYEHHBIX JUISI CAMOCTOSTEIBHOTO U3yUeHHS;

— peleHne 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,
— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHAM, KOHTPOJIBHOM paboTe, craye 3aaHuil, FK3aMeHy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[Mokazarenem BiaJeHUs MaTepUANOM CIYXHUT yMEHHWE pemiath 3aaadd. J{ias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUUYECKUE 3HAHUS HAa MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaK MOXKHO OOJIbIIIe
3ajau. [Ipu penrenun 3a1aq Kaxaoe IeHCTBIE HEOOXOAUMO apTyMEHTUPOBATh, CChUIASACH HA H3BECTHEIC
TEOPETUYECKHUE CBEACHMS U NIPOBOIUTH BCE HEOOXOAMMBIE BBIYUCIICHHUS, JOBOMS 33]1ady /0 KOHEYHOTO
oTBeTa.3ajlaya CUMTACTCS PEIIEHHOW, €CIIM OHA COAEPKUT OOOCHOBAaHHOE pEIICHHE: CCHhUIKM Ha
MpUMeHseMbIe PU3NIECKUE 3aKOHBI 1 KOPPEKTHBIE BHIKJIAIKH, a TAKXKE TMPaBUIILHBIA YACICHHBIA OTBET
(ecnu B 3amade eCTh YUCIOBBIC JaHHBIC).



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kageapa obueit pusnku

Kypc: 1

KBaJU(PUKAHA: OaxanaBp

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

VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKEHHUE. Omnpenenser
OXHJIa€MbIE PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

VK-2.2 IlpoexTupyeT peuieHue KOHKPETHOM 3amadyu
MPOEKTa, BBHIOWpAs ONTHUMAIBHBIA CHOCOO €€ pelleHHs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
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 aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT IPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0HOpMIIAT
Hay4YHbIC U (MJIM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(TmyOnuKanum, mMpoeKThI)

OIIK-3.1 3Haer ocHOBHbIE MpaBuiIa O0GOPMIICHUS HayYHBIX
MyOJIMKaUi 1 HAyYHO-TEXHUUYECKOH TOKyMEHTAaluH, B TOM
YHUcie C KCIONB30BAaHUEM MNPHUKIATHOIO TMPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOAOJIOTHEN COCTaBICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageer meTogamMu BU3yaJbHOTO U TpadudecKoro
MIpeICTaBICHUS pe3yabTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTH B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Brnageer weTromaMM Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU

u (W) TexHoJorHYeckod wuHpopManmuu B OONACTH
npodecCHOHAIBHON IS TeTbHOCTH
OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,

oubnuorpaduyeckue nepeyHr u 0030pbl MHPOPMALUHU B
o0JacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMH U TCOPUAMUA COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOH Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA




[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
X0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[MK-2.3 CrniocobeH npencTaBisaTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHUS W JI0OKa3aTeNbCTBA, HAyYHBIE MPOOJIEMBI U MX
pelieHust SCHO MU TOYHO B TEPMHHAX, TOHATHBIX IS
poeCCHOHANFHON ayIUTOPUH, B MHCHMEHHOW W YCTHOM

dopme

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

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

3HATb:

yMeTh

[J ¢yHAaMeHTaIbHbIEC 3aKOHBI U IOHATHUSI MEXaHUKH, a TAK)Ke TPaHULbl UX TPUMEHUMOCTH:

[l OCHOBBI KMHEMAaTHKH: PaINyC-BEKTOP, CKOPOCTb, TAHICHIMAIBHOE M HOPMAIBHOE YCKOpPEHHE,
paanyc KpUBU3HBI TPAEKTOPHH

] 3axoHbl HBIOTOHA B MHEpLIMAIBHBIX ¥ HEMHEPIUAIBHBIX CUCTEMAX OTCUETA

[l 3aKOHBI COXpPAHEHHSI HMITYJIbCA, SHEPTUH, MOMEHTA UMITYJIbCa

[ 3aKOHBI ABMKECHUS TEJI B MOJIE TATOTeHHUs (3akoHbl Keriepa)

(] 3aKoHBI BpAIATEIBHOIO JBMKEHUS TBEPAOIO TENa BOKPYT HEMOABIMKHON OCH M IPH IUIOCKOM
JBUKCHUH

[J  OCHOBBI NpUONMIKEHHON TEOPUU THPOCKOTIOB

[l OCHOBHBIEC NOHATHUS TEOPHM KoJeOaHMI: ypaBHEHHE I'apMOHUYECKUX KOJeOaHWH M €ro pelieHHe,
3aTyxaHue, TOOPOTHOCTh KOJIeOaTeIbHOW CUCTEMBI

[l Ga30BbIe MOHATHS TEOPHH YIIPYTOCTH U TUAPOANHAMUKI

[J OCHOBBI CIIE[IMAJILHON TEOPUU OTHOCHUTEIBHOCTH :0CHOBHBIE ITOCTYJAThl, Tpeobpa3oBanus JlopeHua
U UX CIIEICTBHSI, BBIPAKEHUS I UMITYJIbCA U DHEPTUU PEIIATUBUCTCKUX YACTHIL

[J TIpUMEHSTH U3yueHHbIe 001ue PU3nuecKne 3aKOHBI Ul PELICHUS KOHKPETHBIX 3a]a4 MEXaHUKU;

[l 3anMceBaTh M pelaTb YPaBHEHUS IBIKCHMS YAaCTHLBI U CUCTEMBI YacCTHL], B TOM YHUCIE IPHU
PEaKTHBHOM JIB)KCHUU;

[l IpUMEHATH 3aKOHBI COXPAHEHMs Ul PEIICHUA 3aa4 O JMHAMHKE YaCTHULIBI, CUCTEMBI YACTHIL WK
TBEPIBIX TEIL;

[l NpUMEHATH 3aKOHBI COXPAaHEHUS IIPU UCCIICIOBAaHUM YIPYTUX U HEYNIPYTUX CTOJIKHOBEHHMH YacTHLL,
B TOM YHCJIE€ PENATUBUCTCKUX;

[l paccuuTHIBaTh MapaMeTpbl OPOUT NPH IBMXKEHUHU B 110JI€ TATOTCHUS JUIS 3a71a41 IBYX Tell;

[l TpUMEHSTH 3aKOHBI MEXaHUKHU B PA3IMUYHBIX CUCTEMAaX OTCYETA, B TOM YUCIIE HEMHEPIMAIBHBIX;

[l paccumThIBaTH MOMEHTBI MHEPLUM CUMMETPHYHBIX TBEPABIX TEN U NPUMEHATh K HUM 3aKOHBI
BpAIATEIbHOTO ABUKCHHS;

O pACCUUTHIBATH MEPHOIBI KOJIEOAHWN DPA3TUUHBIX MEXAaHHMYECKHMX CHUCTEM C OIHOM CTENEHBIO
CBOOOIBI, B TOM YHCJIE I KojeOaHHs TBEPIBIX TET;

O aHAJIM3MPOBaTh (hU3MYECKHUE 3a7aud, BBIJEISAS CYIIECTBEHHBIE M HECYIIECTBEHHBIC ACIEKTHI
SIBIICHUSA, M HAa OCHOBE MNPOBEAEHHOIO AaHAIN3a CTPOWUTH YHPOIIEHHBIE TEOPETHUECKHE MOIEITH
(DUBNYECKUX SBICHUM;

O NPUMEHATh pa3IUYHBIE MATEMaTHYECKUE WHCTPYMEHTBI pEIIEHUs 3adad HCXOnd U3
c(OpPMYIUPOBAHHBIX (PU3UUECKUX 3aKOHOB , M IPOBOANUTH HEOOXOIUMbIE AHAUTHYECKUE U YHCIICHHbIE
pacy€Thl.

BJIaJeTh:

[]  OCHOBHBIMH METOAAMHU peIICHUA 3a4a49 MCXaHUKH,
[l OCHOBHBIMH MaT€MaTU4€CKUMU HHCTPYMCHTAMU, XapaKTCPpHbIMU JI 3a/1a4 MEXaHUKU.

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



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

[TpomexxyrouHas arrectauus no aucuummHe «OOmas ¢usuka: OnNTHKa» OCYILECTBIAETCS B
¢dopme sk3amMeHa. DK3aMeH COCTOUT U3 BYX YaCTeH: MPOBOAUTCS B MUCHBMEHHOW U yCTHOU (hop-
Me.

Ha nucbMeHHOM YacTH SK3aMeHa CTYACHTY IpcajaracTcsa pCuinuTb 5 3ajgay. Bce npeajiaracMabIic
3ala4i OpCACTaBIIAIOT coboii OpPUI'MHAJIBHBIC aBTOPCKUEC 3ada4u, CIICHUAIIbHO IMOATOTOBJICHHBIC
JJIs1 OK3aMC€HaA. C npuMEepaMu 3aaa4 MPOIUIBIX JIET MOXHO O3HAaKOMUTBLBCSA Ha calite Ka(beI[pH
obmeld  Qu3ukM B pasgene  HK3aMEHAIIMOHHBIX ~ MarepuaioB 3a 4-i  ceMecTp
http://mipt.ru/education/chair/physics/S_1V/pism4/

VYcTHas yacTh 3K3aMeHa NMPOXOJUT Mo OmietaMm. B kaxmom O6uiere coaep XuTcsi TeOpEeTHUECKUM
BOIIPOC U3 IIPUBEJCHHOIO HMXKE CIIMCKA 3K3aMEHAL[MOHHBIX BONIPOCOB. Kpome Toro, cryaeHry
IpeUIaraeTcst U3JI0KUTh IOATOTOBIICHHBIN 3apaHee «BOIPOC IO BBIOOPY», KOTOPHIM MOXET
OBITh KaK OJMH U3 IIYHKTOB MPHUBEIEHHOTO HUKE CITUCKA, TaK M JIIOOOW BOIPOC, 3aTparuBacMblil
B M3y4aeMOM Kypce MJIM HEMOCPEICTBEHHO CBSI3aHHBIA ¢ HUM. B kauecTBe Bompoca 1o BbIOOPY
MOTYT OBITh U3JI0KEHBI PE3yIbTAThI IPOACIAHHOHN CTYJEHTOM J1a00paTOpPHOI pabOTHI.

Crucok BOIIPOCOB YCTHOI'O 5K3aMCHa:

1. BousHoBoe ypaBHeHHe. MOHOXpOoMaTHyeckHe BOIHbL. KoMIuiekcHas aMIuintyna. Y paBHe-
Hue ['enpMrosnbna.

2.  MounoxpoMaTrueckue BONHBI. KoMmIuiekcHas aMIuMTyia. Y paBHEHHUE IJIOCKOH U cdepu-
yeckoil BosH. [IpuHiun cynepno3unuu, HHTeppepeHIys.

3.  Hurepdepenuuss MoHOXpOMaTHYECKHX BOJH. MHTEpdepeHrs mIocKoi 1 chepruieckoit
BouH. llIuprna uHTEpPEepeHIIMOHHBIX TToJI0C. BuaHOCTh TOJIOC.

4. BiusHue HEMOHOXPOMATUYHOCTH CBETa Ha BUIHOCTb HHTEP(EPEHLHMOHHBIX IOJIOC.
@DyHKIMS BPEMEHHON KOT€peHTHOCTH. CBsA3b BPEMEHU KOTEPEHTHOCTH C LIMPHUHOM CIIEK-
Tpa. Teopema Bunepa-Xununna. CoOTHOIIEHHE HEONIPEAETIEHHOCTEH.

5.  BuaHocTh MHTEPHEPEHLIMOHHBIX MOJIOC U €€ CBA3b CO CTENEHbI0 KOTEPEHTHOCTH MPHU HC-
II0JIb30BAHNN KBa3UMOHOXPOMAaTHUECKUX HMCTOYHMKOB cBeTa. OLEHKa MaKCHMaJbHOTO
yyciia HaONoAaeMbIX Mojioc. MakcUMallbHO JIONyCTHMAsi Pa3HOCTh XOAa B MHTEpQeEepeH-
LMOHHBIX OIBITAX.

6. Amneprypa MHTep(EpPEHLIHMOHHON CXEeMbl U BIMSHHE Pa3MEpPOB MCTOUYHMKA HA BHUJHOCTb
UHTEepPEPEHIIMOHHBIX MoJ0c. DYHKIMS MPOCTPaHCTBEHHOM KorepeHTHOCTU. Panuyc npo-
CTPAaHCTBEHHOMN KOI'€PEHTHOCTH.

7. Cps3p paanyca IpOCTPAaHCTBEHHON KOI€pEHTHOCTHU € YIJIOBBIM pa3MepOM IPOTSKEHHOIO
ucrounuka. Teopema Ban-Llurrepra-LlepHuke. BunHocTs uMHTEphEPEHIIMOHHBIX I0JIOC
MIPU UCIIOJIb30BAaHWUHU MPOTSHKEHHBIX UCTOYHUKOB CBETa. 3BE3/IHBIN MHTEephepomeTrp Maii-
KEJIbCOHA.

8.  MakcumanpHO AONYCTHMas Pa3HOCTh XOZa BOJH B MHTEP(EPEHIMOHHBIX OMbITaX U €€
CBS3b CO BPEMEHEM KOT'€PEHTHOCTH.

9.  Paamyc mpocTpaHCTBEHHON KOTEPEHTHOCTH U OTPAaHUYCHUE HA JTOMMYCTUMBIE pa3Mephl HC-
TOYHHKA B UHTEPPEPEHIIMOHHBIX OIBITAX.

10. Tpunuun [oitrenca-@penens. KonnuectBennas ¢gopmynupoBka npuHimna [ roireHca-
O®penens. BoaHoBol nmapaMeTp Kak KpUTepuid Hogo0us AUPPAKIUOHHBIX SBICHUN.

11. [udpakuus Ppenens Ha kpyriioM orBepcTud. Crnupans ®@penens. [Isatao Ilyaccona u
YCITIOBHS €TI0 HaOJIIOICHHUS.

12. 3onnas mnactunka Openens. IHTeHCUBHOCTH cBeTa B (pOKyce 30HHOM IiacTUHKU. Wie-
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asibHas JnH3a. POKYCHUpPOBKa CBETA.

BonroBo#t mapamerp. YcnoBue Habmonenus audpakiuu Dpenens u Dpaynrodepa.
Kputepuii reoMeTpru4ecKon ONTUKH.

Hudpakuus Opaynrodepa. Cssasb ¢ nmpeodpazoBanrem Dypoe. [udpakus Opaynrode-
pa Ha menu ¥ Kpyriom otBepeT. [lose B hokanbHOM MIIOCKOCTH JIMH3BIL.

Hudpaxus Opaynrodepa B ontudeckux npubdopax. Paszpemaromas cnocoOHOCTh Tee-
ckomna u Mukpockona. Kpurepuii Penes.

JudpakiuonHas pemnieTka Kak CIeKTpalbHBbIA mpubop. Paspemaromnas crocoOHOCTh H
oOmacte nucnepcun. Paszpemaromas criocOOHOCTh MPU3MBI.

Hudpakuus OpayHrodepa Ha pemieTke: MOJI0KEHUE U MHTEHCUBHOCTD INIABHBIX MAKCH-
MYMOB, UX IIMPUHA U MAaKCUMAaJIbHbBIN OPSAOK.

Wuteppepomerp Pabpu-Ilepo kak ontuueckuii pesoHarop. Pazpemaromas crnocoOHOCTh
UHTEpPEPOMETPA, CBSI3b C JOOPOTHOCTHIO.

[TpuHuunsl @ypbe-ONTUKU: IPEICTABICHUE TPOU3BOJILHON BOJIHBI B BHJIE€ CYNEPIIO3ULIMU
IJIOCKUX BOJH pa3HbIX HampasieHuil. [IpoctpancrBenHoe npeodpazoBanue dypne. [Ipo-
CTpaHCTBeHHas yactora. Meton Penes B 3aauax AuQpakiu.

Hudpakus Openenst Ha NEPUOJUUECKUX CTPYKTYpax. DPdexT camopenpoayKuuu.

Teopuss AG6e GopmupoBaHus ONTHYECKOro H300pakeHUs. Dypbe-IIOCKOCTh ONTHYE-
CKOW CHCTEMBI.

[TpuHIUIIBI TPOCTPAHCTBEHHON (puibTpanuy. MeTo sl HaOIr0AeHUS (Pa30BBIX CTPYKTYP.

[Tone B pokanbHOI maockocty JuH3bL. CBs3b ¢ mpeoOpa3oBanuemM Pypoe.

Judpakius Ha aMIITUTYAHOH 1 ()a30BOM CHHYCOUIATIBHOMN pelIeTKe.

Mertoabl HaOmoIeHHS TPO3pauHbIX ((a3oBIX) CTPYKTYp. MeToapl TEMHOTO Mot U ¢a-
30BOr'0 KOHTpacTa.

I'onorpadust. I'onorpaMmma To4eyHOro UCTOYHUKA (rojorpamma ['abopa). Pasperaromias
CIIOCOOHOCTH ToJIOrpaMMBl. ['oorpaMmMa ¢ HaKJIOHHBIM OIIOPHBIM ITYYKOM.

O6bEmHas ronorpamma. Boccranosienue n3o0paxeHuss 00bEMHON TOJI0TPaAMMOM, yCII0-
Bue bperra-Bynbda.

DneKTpOMarHUTHHIE BOJIHBI HAa TPAHUIIE pa3jielia ABYX AUAJIEKTpUKOB. SBnenue bprocte-
pa. 3aBUCUMOCTb DHEpreTuuecKux ko3dduunenton orpaxkeHuss RL u Ry ot yrna nanenus
(Ka4eCTBEHHO).

CriocoObl mosy4eHus JIMHEHHO-ToIsIpu30BaHHOro cBera. JJuxpousm. Ilonspoussl. 3akox
Mamroca.

DNeKTpOMarHUTHHIE BOJIHBI B OJHOOCHBIX KpucTaaax. OObIKHOBEHHAs! U HEOOBIKHOBEH-
Hast BOJIHBI. KpucTanindeckue miacTuHKd A/2 u /4.

JiBynyuenpenomienue. IHTepdepeHys noaspu30BaHHbIX BOJH.

Henuneiinag nongpuzanus cpenpl. ['eHepanus BTOpoi rapMOHUKHU. YcioBHE (a3zoBOro
CUHXpOHHM3Ma. ONTHYECKOE BBITPSIMIICHHE.

Henuneitasle ontuyeckue agpdextsl. CamopoxycupoBka. Iloporosast MOIHOCTb.

Hucnepcus. ®@a3oBasg u rpynmnoBasi ckopoct. @opmyna Penes. Knaccuueckas teopust
nucriepcud. AHOMalbHas qucnepcusd. Jlucnepeus B voHocepe 1 MeTaliax.

[Tpumeps! MPOCTHIX 3a/1ad, PEIICHHEe KOTOPHIX HEOOXOIUMO IS TIONYUYCHUS YIOBICTBOPUTEITH-
HOW OLIEHKH:

Haiitu yron majeHusi cBeTa Ha IpaHMILy pasjiela BOAa/Macio, MpU KOTOPOM BO3HHUKAET
nosiHoe oTpaxkeHue. Koaddumment npenomienus Boasl N, =4/3, macna n, =1.5. U3

KaKO# CpeJbl IOJDKEH MaiaTh CBET?



K ToHKoi1 pacceuBaromeil nuH3e ¢ GokycHbIM paccrosHueM f =-120 cwm, npucioHeH

TOHKHMI CETMEHT CTEKJISHHOHN cdepbl, umeromnieit paquyc R =40 cm. Haiitu dokycHoe
PACCTOSIHUE TTOTYYHBIICHCS COCTABHOMN JIMH3BI, €CITA KOI(DDHUIIMEHT MPETOMIICHHUS CTEKIa
n=1.5.

Haiitu cymMMapHyl0 MHTEHCHBHOCTH JIBYX KOT€PEHTHBIX, OJMHAKOBO TMOJIIPH30BAHHBIX

Iy4YKOB CBETa, €CJIM MHTEHCUBHOCTH MepBoro paBHa |y, BToporo — 41, a pazHocts Xo-

Jla MEXTy HUMH cocTaBisieT A/ 6.

Haiitu paccrosnue oT mieneit 10 skpana B onbite FOHra, ecnu mupuHa HHTEpPEPCHIIH-
OHHBIX MMOJIOC paBHa AX =1 MM, uHTepBaI MeKy measmu d =1 MM, HCTONIB3yeTcst Mo-
HoxpoMatudeckuit cBeT ¢ A =500 HM.

ITpu KakMX PacCTOSIHHUSAX MEXIY HIeIAIMHU B onbiTe KOHra MOKHO yBHIETh HHTEp(hEpEH-

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

xpomarndeckuM ¢ A =500 HM .

Haiiti KOJIMYECTBO MOJIOC KOTOPhIE MOXKHO HAOJIOIATh B MHTEPPEPEHIIMOHHOM OIIBITE,
IIPY UCIOJIB30BaHUU AyIuieTa HaTpus (AyinHbl BosH: 5890 u 5896 aHrcrpem) B KauecTBe
UCTOYHHKA CBETA.

Haiitu paguyc tpetbero cmetsioro koibiia Hetotona, mist ceera ¢ A =500 HM, nipu uc-
HOJIb30BAaHUU TIJIOCKOBBIITYKIION JIMH3BI C PaINyCOM KpUBU3HBI R =1M.

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

OTBepcTHE ¢ NPUIOKEHHOW K HEMY JIMH30M OCBEIIASTCS MYyYKOM CBETa C MHTCHCHUBHO-
cteio |y. B oTBepcTHe ymemaercs ABe ¢ MOJOBUHOM 30HBI DpeHes, eciii CMOTPETh U3

¢doxyca. HaiiTu ”HTEHCUBHOCTD CBETA B HEM.

ens mupuroro d =0.1 MM ocsemaercs nmapamieabHeiM cBeToM ¢ A =500 um. K Heid
npuiiokeHa uH3a ¢ (hokycHbIM pacctosiuueM f =30 cm. Haiitu mmpuny naubonee sp-
KOH TIOJIOCHI Ha SKpaHe PacroI0KEHHOM B (DOKaTBHOM MIOCKOCTH.

OtBepcTre pamuyca R OCBEHICHO MyYKOM CBeTa C JJIMHHOM BOJHBI A . Ha kakom pac-
cTosiHUM L J0mKHA HAXOAUTHCS TOYKA HAOMIOACHUS, YTO Obl TU(PAKIIMIO0 MOKHO OBLIO
cuutath PpayHrodpepoBoii? (OTBET MpPeAOCTaBUTh B BUJe « L MHOro 6osbiie (MEHbIIE)
TaKOT0-TO XapaKTePHOTO pa3Mepar)

[Ipu moBopoTEe KpHCTaia BO BPAIAIOIIEMCS] PEHTTEHOBCKUM CHeKTporpade oTpa)keH-

HBIi MAKCHMyM B TICpPBBI pa3 BO3HHMKaeT mpu yrie ckonbkerus 30°. IMocrostHHas pe-
metku Kpructawia papaa d =0.2 uMm. Haiitu aivHy BOJSHBI H3y4aeMOro PeHTT€HOBCKOTO
U3ITy4EHUS.

B 11BoitHO# 3Be3IHOI crucTeMe Haxoxsmielcs ot Hac B 200 cB. rogax (1cB.rogx 10%km),
paccrosiHue Mexay aBymst Oeribivu 3Be3aaMu (A =500 uM) coctaBnser 1 mupa. kM. Ka-
KHUM JIOJDKEH OBITh JHAaMETp 3epKajia KOCMUYECKOIO TEJIECKOMNa, YTO Obl UX MOXKHO OBLIO
pa3auunTh?

O6paserr, ucciaeayeMblil IO MUKPOCKOTIOM, HAXOAUTCS HA PACCTOSIHUH 3 MM OT €ro 00b-
€KTHBa, uMmermero auamerp 8 MM. KakoBo MUHHMalIbHOE PacCTOSIHUE, Pa3pelaeMoe
MHUKPOCKOIIOM?



Kak M3MEHUTCS WHTEHCUBHOCTh CBETa B (POKYCE TOHKOM JIMH3BI, €CJIH BJIBOC YBEIUYUTH
ee quameTp?

Cdhopmynupyiite kpurepuii Pemest.

Just myuka cBera ¢ A =500 HM mepBbIii MAaKCUMYM TUQPPAKIIMOHHON PENIeTKH HAXOHT-

cs na 30°. Kakoil 1o/mKkHa ObITh MUHMMAJIbHAS IMPUHA ITyYKa CBETA MAJAOIIEro Ha pe-
HIETKY, YTOOBI MOXKHO OBUIO Pa3jMyYUTh JHMHUH KEJITOTO JyIUIeTa HATpUs (IUTHHBI BOJIH:
5890 u 5896 anrcrpem)?

B paifone nnuH BOJH kedaToro ayriera HaTpus (JuiuHbL BosH: 5890 u 5896 anrcrpem)
CTEKJIO, U3 KOTOPOr0 M3rOTOBJICHA NpHU3Ma, UMEEeT 3aKkoH mucnepcuun N(A) =15+ A-A,

rae A=6-10"umt. Kakum JOJDKHO OBITh MUHHMAJIbHOC OCHOBAHHE MPHU3MBI, YTOOBI
MOYKHO OBUIO Pa3IMYUTh AYTUIET?

Paccrosiane mexny 3epkanamu B uateppepomerpe @abdpu-Ilepo L =5 mm. Kakum non-
JKeH OBITh KOA(DPHUIIMEHT OTpakeHHS 3epKaJl, YTOOBI MOKHO OBLJIO Pa3IMYUTh JABE OJU3-
Kue creKkTpanbHble TuHuK ¢ Aq = 6000 ui, =6000.01 anrcrpem?

Paccrosane mexny 3epkanamu B uHTEepdepomerpe Dadpu-Ilepo L =1 cMm, dokycHoe
paccrosinue muH3bl f =20 cm. UaTepdepomerp mpo3padeH s napauieIbHbIX JTydei ¢
A =500 M. HaiiTi 17151 3TO¥ JUTMHBI BOJIHBI paJHyC 2-0r0 KOJIbla B (POKaIBHOM TIIOCKO-
CTH JIMH3HI.

AMIUIUTYAHBIA KO3 PUIIMEHT MpoIycKaHus roiorpammbl ['abopa 3aBUCHUT OT paguyca

kak t(r)=A+ BCOS(Cr2+(p), rne A B, @ — Hekoropele KOHCTaHTHI, a

C =6.28-10% m?. Ha kakom pPacCTOSIHUU OT TOJIOTPaMMbl OYyIyT HAXOAUTHCS M300paxe-
HUS, €CJIM €€ OCBETUTh MapauieibHbIM cBeToM ¢ A =500 HM?

AMIUTUTYAHYIO pemieTky ¢ ¢yHknued mpomyckanus t(x) = o+ cos(ux)+ycos(2ux)
OCBEIIAIOT MYYKOM CBETa C JUTMHOW BOJHBI A . 3a PEHICTKON HaXOAMTCS JIMH3a ¢ (PoKyc-
HbIM paccrosiHueM f . Ckonbko mosoc OyJeT Ha 3KpaHe, pacrlooKEHHOM B ee (DoKasb-
HOM TUTOCKOCTH, U Ha KaKUX PACCTOSHHAX JIPYT OT Apyra?

Ha skpane nony4arot nzo0paxkeHue y3kou mmenu, Haxosmieics B 40 cM ot ymH3bI ¢ do-
KycHbIM pacctosiaeM 20 cm. HaiiTi neprosa n300pakeHus, MOJyIHBIIETOCs MOCe TO-
ro, Kak B (POKaNBHOH IMJIOCKOCTH PACIONIOXKHUIN NU(PPAKIUOHHYIO PEHIETKY C TUIOTHO-
cTbi0 MTpuXx0B100 WITPUXOB/MM .

EcrecTBeHHBIN CBET C MHTEHCUBHOCTHIO | Tagaer Ha cuctemy U3 ABYX MOJSAPU3ATOPOB,
ckpeneHHbIx moj yriaom 30°. Yemy paBHa HHTEHCHBHOCTB MPOIIEIIIErO Yepe3 MOJISpH-
3aTOpHI cBETA?

Kak momensiercss BUAHOCTh MHTEPHEPEHIMOHHONW KapTHHBI, €CIH HHTepEepUpyroime
MyYKH HENOJSIPU30BAHHOTO CBETA TPOITYCTUTH Yepe3 IMOJIIPU3aTOpPhI, HAIIPABICHHS KO-
TOpBIX 00pasyrot yroa 60°?

Koadurmentsr npenomiaeHuss UCIAHACKOTO IMaTa Jjisi OOBIKHOBEHHOW M HEOOBIKHO-
BEHHOW BOJIHBI paBHbI N, =1.48 un, =1.65 coorBercTBenHo. Kakoii nomkHa OBITH MU-
HUMAaJIbHAS TOJIIIMHA U3TOTOBIEHHOM U3 HETO JBOSIKOTPEIOMIISIONICH MIACTHHKHU, YTOOBI
OHa MOTJIa MEHATh JMHEWHYIO TOJSIPU3AINI0 MPOXOISIIETO Yepe3 Hee CBeTa C JUTHHOM
BoJIHBI A = 680 HM, Ha KpyroBy0?



e [lpu kakoM yrie majeHus OTpaXEHHAS BOJIHA OyeT MOJHOCTHIO MOJISIPU30BaHa, €CIIH KO-
s durment npenomieHus N=1.7? YkaxxuTe HanpaBiIeHUE MOISIPU3ALUH.

e BemectBo otpaxaer 16 % HopmansHO magaromiero cBera. Haiftn xosdduument npe-
JIOMJICHUS BEIIECTBA.

e 3anummTe BOJHOBOE YpaBHEHHE B BEIIECTBE ¢ KOA(PUIIMEHTOM mpesroMiIeHus N .

e l3BecTHO, 4TO (pa3oBask CKOPOCTH IEKTPOMATHUTHOM BOJIHBI B HEKOTOPOM BEILECTBE 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 GamnoB: 3amava He pelleHa WIM pelieHa HEBEPHO (OCHOBHBIE 3aKOHBI 3allMCAHBI C
omurOKaMu, MO0 HE IMOJHOCTHIO, TOAXOJ K PEUICHUIO 33a]a4d NPUHIHUIIAAIBHO HEBEPEH WIIH
pellieHre 3a7]a4i HE COOTBETCTBYET YCIIOBHIO).

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

Onenka bannel Cymma
0amioB
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 MICHMEHHYIO YacTh 9K3aMeHa OMpeesieT MaKCHMaTbHYI0 UTOTOBYIO OIIEHKY 32 JK-
3aMeH. B UCKITFOUNTENBHBIX CllydasiX, €CJIM Ha YCTHOM YacCTH 9K3aMEHA CTYJEHT JIEMOHCTPUPYET
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
COIVIACHO TMPHUBEAEHHBIM HUKE KPHUTEPUSAM W HM3JIOKEHHBIM BBILIE 3aMEUYaHUSIM KacaTeIbHO
HOUCHMEHHOW YaCTH DK3aMeHa:



Ouenka «otan4Ho (10)» BBICTABISIETCSA CTYIEHTY, MOKa3aBIIEMYy BCECTOPOHHHE CHCTEMaTHU3U-
pOBaHHbBIE TITyOOKHE 3HAHUS YUeOHOM MpOrpaMMBI U 3a €€ MpeaesiaMu, a TakKe YMEHUE YBEPEH-
HO MPUMEHSATH UX Ha MPAKTUKE MPHU PEIICHUU CIOKHBIX HECTAaHAAPTHBIX 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.

OrneHka «xopouio (7)» BBICTABISIETCS CTY/ACHTY, €CJIH OH MPOAEMOHCTPHPOBAI TBEPJOC 3HAHUE
U YBEpPEHHOE NMOHMMAaHHE MaTepuasia y4eOHOM MporpaMMbl U yMEHHE CBOOOJAHO MPUMEHSTH (Hu-
3U4YECKHE 3aKOHBI HA ITPAKTUKE IIPU PEILICHUHU TUIIOBBIX 33]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 «xopomo (5)» BBICTABIACTCS CTYACHTY, €CJIM OH MPOJASMOHCTPUPOBA TBEPOC 3HAHHE
U MOHMMaHHe MaTepuana y4eOHON MpOorpaMMbl U YMEHHE MPUMEHSTHh (GU3NYECKUE 3aKOHBI Ha
MpaKTUKE TPHU PEIICHUH TUIIOBBIX 33J]1a4, OJIHAKO JIOMYCTHJI MPU OTBETE Pl IPyOBbIX HETOUYHO-
CTEM.

OueHKa «yA0BJIeTBOPHTENbHO (4)» BBICTABISCTCS CTYICHTY, MOKa3aBieMy (parMeHTapHbIH
XapakTep 3HaHUH, JOMYCKaBIIEMY HETOYHOCTH B (DOPMYIHPOBKE OCHOBHBIX 3aKOHOB U 0a30BBIX
HOHATHUH, HO MPU 3TOM NPOJEMOHCTPUPOBABILEMY CIIOCOOHOCTD pellaTh MPOCThIE 33Ja4u U Bia-
JIEHNEe OCHOBHBIMM pa3jiesaMHu yu4eOHON NMporpamMMbl, HEOOXOIUMBIMU JJISl JaJIbHENUIIEro ooy4e-
HUSL.

O1leHKa «yA0BJETBOPUTEILHO (3)» BBICTABIAETCS CTYACHTY, MMOKAa3aBIIeMy CHIBHO (pparmMeH-
TapHbIN XapakTep 3HaHUMH, J0MyCKaBllIeMy I'pyOble OIIMOKH B (OPMYJIMPOBKE OCHOBHBIX 3aKO-
HOB U 0a30BBIX MOHATUMN, HO MPHU TOM MPOAEMOHCTPUPOBABIIEMY CIOCOOHOCTH pemath Mpo-
CThIE€ 33aJ]aul U BIIaJICHHE OCHOBHBIMH pazJielaMHd y4eOHOW MporpaMMbl, HEOOXOAMMBIMU IS
JaNbHEUIIEro o0yueHusl.

O1ieHKa «HEeY/IOBJIETBOPUTEIBHO (2)» WIH «HEYI0BJEeTBOPUTENLHO (1)» BBICTABISETCS CTY-
JIEHTY, KOTOPBIN HE 3HAET 3HAUUTEJbHYIO YaCTh OCHOBHOT'O COJIEpKaHUs MPOrpaMMbl, CUCTEMa-
TUYECKHU JOMYCKaeT rpyOble OMUOKH NMpH (GOpMyITUpOBaHIMH OCHOBHBIX (DU3MUYECKHX 3aKOHOB
WM HE CIIOCOOEH KOPPEKTHO MPUMEHSATh (PM3NYECKUE 3aKOHBI JaXKe JUIs PEeIIeHUs TPOCTHIX 3a-
Jau.

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

ITopsinok npoBeeHusi NMCbMEHHOI0 IK3aMeHa.
Bpems npoBeneHns NMCbMEHHON YacTH DK3aMEHa COCTABIIAET 4 acCTpOHOMHYECKHX yaca. Ha ak-
3aMeHe MpeJIaralTcs AJi pelleHus: 5 OpUrHHAIbHBIX 3a/1a4. TeMbl COOTBETCTBYIOT TEMaM ce-



MUHApPCKHUX 3aHATHN. 3aa4a CUMTACTCS PEHIEHHOM, €CIIM OHA COJEPKUT 0OOCHOBAHHOE perlie-
HHUE: CCBUIKM Ha NMPUMEHsEeMble (U3NUYECKHUE 3aKOHBI U KOPPEKTHBbIC BBIKJIAAKH, a TAKXKe Ipa-
BUJIbHBINA YMCIIEHHBIN OTBET (€ciiu B 3aJlaue eCcTh YUCIOBbIe NaHHbIe). Ha sk3ameHe pasperiaercs
MOJIb30BATHCS JIIOOBIMH 3aMTUCSIMH M y4eOHBIMU MOCOOHMsIMH B OyMakHOM Buje. Kareropuuecku
3arpellaercs: BKIYATh JII00bIE YCTPOICTBA, KOTOPHIE MOTYT CIIY>)KHTb CPEJICTBAMU CBSI3U — HO-
yTOYKH, TUIAHIIETHI, TeiedoHb! U T.1. HapymuTenn yaaisioTcs ¢ 9K3aMeHa C OLIEHKOH «Hey1o-
BJICTBOPUTENIbHOY. Pa3pelaeTcst mosib30BaThes KalbKyJIsATOpaMu. 3amnpeniaercs MOoJb30BaThCs
KaJIbKYISITOPaMU B MOOUIIBHBIX Tesle(hOHAX, HOYTOyKax H T.II.

ITopsinok npoBeeHusi yCTHOIO IK3aMeHa.

DK3aMeH MPOXOAUT B TPATUIIMOHHOMN (hopme Oecesibl MPernoaaBarTes co CTYASHTOM I10 Te-
Me HK3aMEHAlIMOHHOro OujeTa. DK3aMEeHAIMOHHBIA OMJIET COAEPUT JABa MYHKTA: «BOMPOC IO
BBIOOPY» U OJTUH BOIIPOC U3 MPOrPaMMBI Kypca.

«Borpoc 1o BEIOOPY» CTYAEHT TOTOBUT CaMOCTOSITENILHO 710 3k3aMeHa. BriGop TeMsbl ocy-
LIECTBJISAETCS MPU KOHCYJbTALlMH NPENOJaBaTels, BEAYLIET0 CEMUHAPCKUE 3aanus. Borpocom
0 BBIOOPY MOKET OBbITh 1) yriybiieHHOE U3JI0)KEHHUE OJTHOTO M3 IIYHKTOB MPOTPAMMBI, 2) BOIIPOC
WM 33/1a4a, HETIOCPEICTBEHHO CBSI3aHHBIE C TEMAaTUKOM Kypca, OJTHAKO HE 3aTPOHYThIE B HEM, 3)
U3JIO’KEHUE U 3allUTa Pe3yabTaToB J1a0opaTOPHOU paboThI, MPOJIETAHHON CTYIEHTOM B J1abopa-
TOPHOM IPAKTHKYME B KaueCTBE JOTOJHUTEILHONU paboThl. Ha 0TBET 1o «BOMpocy 1O BHIOOPY»
CTYIEHTY mpenoctasisercs He Oonee 10 MUHYT.

Ha nmoaroroBky k orBery mo Omiery cryaeHty gaéres ot 30 mo 45 muHyT. B TeueHue sk-
3aMeHa CTYICHTY HE pa3pelaeTcsi MoJIb30BaThCs BHIYUCIUTEIBHON TEXHUKOM, INTEPATypOii, 3a-
paHee NOArOTOBJICHHBIMUA COOCTBEHHBIMH 3aIUCSIMH U APYTUMH MaTepHAIaMH, OTHOCSIIIIUMUCS K
peIMeTy, KpoMe SK3aMEeHAIIMOHHOM MTPOrpaMMBbI Kypca.

B npouecce orBera Ha «BOIPOC MO BHIOOPY» pa3pellacTcs MoIb30BaThCs 3apaHee MOoro-
TOBJICHHBIM IUIAHOM OTBETa M 3apaHee MOJArOTOBJICHHBIMHU WJLTIOCTpanusaMu/rpadukamMu, mpei-
CTaBJICHHBIMH B OyMa)XHOM BHjE, JIMOO Ha 3JCKTPOHHOM Hocutene (ruaHmeT/HoyTOyk). Mc-
noJib3yeMble TpaduKu WM WUTIOCTPALlMU HE JOJDKHBI COJEpKaTh yacTe TekcTa mokiana. Ha
MOJIFOTOBKY OTBETAa Ha «BOMPOC 1O BEIOOPY» (IOBTOpEeHME) NaéTcs He Oosiee 5 MUHYT.

B nporecce oTBeTa o GmiieTy sK3aMEHAaTOP MOXET 33/1aBaTh YTOUHsOLIME BOpockl. [o-
clie OTBETa MO OMJIeTy 3K3aMEHATOp BIPABE 33JaBaTh CTYACHTY JIOObIE JONOJHUTENIbHbBIE BO-
IPOCHI 110 MPOrpaMMe Kypca.

B coBokynHOCTH Onpoc 00y4aromierocs Ha yCTHOM 9K3aMEHE He JOJDKEH MPEBBIIATh IBYX
ACTPOHOMMYECKHX YacCOB.

BUJIET Ne 01

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

TAHTCHIIHUAJILHOC YCKOPCHHUA. Pazmyc KPUBU3HBI TPACKTOPHH.

BUJIET Ne 02

1. Bonpoc 1o BEIOODY.
2. Ilepssbiii 3ak0H HproToHA. IHEpHMabHBIE 1 HEMHEPLMAIBHBIE CHCTEMBI OTCUETA.
[IpeobpazoBanms ["amunes. OnucaHue COCTOSIHUSI YaCTHUIIBI B KJIACCUYECKON MexaHuke. Bropoii

3aKOH HproTOHa Kak YpaBHCHHUEC NBUKCHUS. HauansHbie YCJIOBUAL.



BUJIET Ne 03

1. Boripoc mo BeIOOpY.
2. 3akoH coxpaHeHusa umnyibca. Tperuit 3akoH HetotoHa. LlenTp Macce. 3aKOH IBUKEHUS

IICHTpa Macc.



