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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: KBanToBas mexanuka
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC MareéMaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: TepMosmepHa;{ OHCPICTUKA U MJIa3MCHHBIC TCXHOJIOTUA

Ou3TEX-1IKOIAa TPUPOAONIOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOJoruii uM. U.B.
Kypuatosa

kadenpa Qu3nKu 1 GU3NIECKOTO MaTePUATOBEICHUS
Kypc: 2
KBaJIMpUKALUS: GakanaBp

Cemectp, hopMBI IPOMEXYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

M.B. 3Bepes, 1-p ¢u3.-Mat. Hayk, mpodeccop, mpodeccop
A.JL bapabanos, a-p ¢u3.-mMar. HayK, JOUEHT, JOLECHT

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl GU3UKU U prusnyeckoro marepuanosenexus 19.03.2020



AHHOTANMA

HensiMu 0cBO€HMS JUCLUIUIMHBL SIBISIOTCA: (POPMHUPOBAHUE Y CTYIEHTOB NPO(ECCHOHATBHBIX KOMIIETCHIINH,
CBSI3aHHBIX C MCIOJb30BAHUEM COBPEMEHHBIX TEOPETUYECKHX IIPEICTAaBICHUII B 00MacTH KBAaHTOBOIA
MEXaHUKH; [PHOOpPETCHHE HABBIKOB TMOJMyYEHHUs] KOJIMYECTBEHHBIX OLEHOK OCHOBHBIX IapaMeTpOB,
XapaKTepU3YIOUIMX CBOWCTBA KBAHTOBBIX CHUCTEM; (POPMHUPOBAHKE MOIXOAOB K IIPOBEACHUIO MCCIIEI0BAHUI B
pa3HBIX 00JacTAX (PU3MKKU U aHATIM3Y MTOJTYYCHHBIX PE3YJIBTaTOB.

1. leau u 3apauu

Meap AUCUMNIMHBI
- OCBOCHUE CTYJIEHTAMU OCHOB KBAaHTOBOI MEXaHUKHU.

3agaum AUCUMIIHHBI
- (opmupoBanue 06a30BbIX 3HAHUI B 00JaCTH AaHATUTHYECKOW MEXaHWKH KaK TUCLMILUIMHBI,
MHTErpHUpyloiei oouepu3ndeckyto 1 MaTeMaTHIECKYI0 IOTOTOBKY CTYJCHTOB;

- OBJIAACHUC OCHOBHBIMU METOHAaMHU, MMO3BOJIAIOMIMMU pCUIaTh YPABHCHUA aHAJUTUYECKOMN MCXaHUKU,
peuIcHuC 3a/ia4, OXBATbIBAIOIINX OCHOBHBIC ITPUIOKCHUA AHAJTUTUYCCKON MCXaHUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHbIe |00IacTH (cdepe) IpopecCHOHAIBHON JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOTrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IPOTrpaMMHOE
npo(eCcCUOHAIBHOI esSTeNbHOCTH, coONoast |o0ecrieueHre  [uid  pelIeHus  HayyHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MMaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMH(POPMALMOHHOU
0e30MmacHOCTH

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

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WwiM) TexHoJOorHYeckod wuHpopManmuu B OONACTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U .
npodecCHOHAIBHON IS TeTbHOCTH

00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTNYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr U 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.II0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HaTh:
- OCHOBBI JIATPaH>KEBOW MEXaHHKH;
- TEOPETHYECKHE OCHOBBI TMHAMUKHN KOHCEPBAaTHBHBIX U TUCCUIIATUBHBIX CUCTEM BOIN3M PaBHOBECHS;
- TEOPETHUYECKNE OCHOBBI AMHAMHUKHU TBEPAOTO TEJNa;
- IPUHLIUI HAUMEHBIIETO IEHCTBUSI U OCHOBBI TAMUJIBTOHOBON MEXaHUKY;
- METOJ KAHOHWYECKUX Mpeodpa3oBanuii u anmnapar ckobok [lyaccona;
- Metoq ["amunbroHa-SIK00M M TEXHUKY pa3lelieHus IepeMEHHbIX;
- METOJ MEePEMEHHBIX IeHCTBHE-YTOIL.
YMETh!




- (dopmynmupoBath ypaBHeHust JlarpaHxka B OOOOIIEHHBIX KOOPAMHATAX, HAXOIWUTH WHTETPaIbl
JBYDKEHUS U C UX TIOMOLIbIO peIllaTh YPaBHEHUS IBUKCHUS;
- BBIYHCIISITH NIEPUO] (PMHUTHOTO JABHKCHHS,
- BBIYUCJISITH CEYEHUE PACCESHUS B JaHHOM LIEHTPAJIbHOM II0JIE;
- HaxOOUTb COOCTBEHHBIE YACTOTHl M HOPMaJIbHBIE KOJEOAaHUS CHCTEM CO MHOTMMHU CTETCHSIMHU
cBOOOJIEI;
- BBIYUCJIATH MOMEHTHI HHEPLIUU TBEPIOTO TENA;
- IEPEXOUTh OT JIarpaH)KHMaHa K TaMIJIBTOHHAHY M HA000pOoT ¢ MOMOIIbI0 ipeoOpazoBanust Jlexanapa;
- OCYUIECTBIISITh KAHOHMYECKHE TPe00pa30BaHusl ¢ TOMOIIBIO JAHHOW MPOU3BOAIIECH QYHKLINY;
- BBIYUCISITE cKoOKH [lyaccona;
- pa3mensTh NEepeMEeHHble B ypaBHeHHMH [amumibToHa-SlkoOM M pemarb C TMOMOIIBIO METOoAa
lamunbToHa-SIKOOM KaHOHWYECKUE YPaBHEHUS IBUKCHUS,
- IEPEXOUTH K IEPEMEHHBIM JIeHCTBHE-YTO;
- BBIYHMCIIATD ainabaTniyeckue MHBApUAHTHI.
BJIaJIETh:
- OCHOBHBIMHM METOJaMH aHAJIUTUUYCEKON MexaHUuKH — Mertonamu Jlarpamxka [ u II pona;
- METOJIaMU UHTETPUPOBAHUS YPABHEHUI ABW)KEHHA, IPUHIIMIIOM HANMEHBILIETO TEHCTBHS;
- METOJIOM KaHOHHWYECKUX YypaBHeHuid [‘ammiproHa, ammaparoM ckoOok Ilyaccona, mertomom
I'amunbToHa-SIKOOM peneHnss KAHOHUYECKUX YPaBHEHHA.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI JIarpaHKeBOH MEXaHUKH 15 15 35
dusnueckue 3373441 JIarpaHKeBOU
2 A P 15 15 40
MEXaHUKU
Hroro wacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. OcHOBBI TarpaHXeBoi MEXaHUKH

Cesa3u u ux kimaccu¢ukanus. Bo3moxHble M BHpTyanbHbIE INepeMenieHus. Mopenb HaeadbHBIX
cs3eil. O01ee ypaBHeHHE TMHAMUKH. YpaBHeHus Jlarpamxka [ pona.

O6006mennpie koopauHatel. OOoOmIeHHBIe cuibl. YpaBHenus Jlarpamwxka Il poma. Jlarpamxkuan.
Kunernueckast s3Heprust B 0000IIEHHBIX KOOPIUHATAX.

[lorenumaneHas sHeprus. CoxpaHeHue mHonHON sHepruu. HemorenumaneHbie cuibl. CTpyKTypa
0000IIEHHOTO MOTEHNHaNa. 3aKOHbI COXPAHEHHS JHEPrHM, MMIYJIbCa M MOMEHTAa HMMITYJIbCa Kak
CJICACTBUS OJHOPOIHOCTH BPEMEHH, MPOCTPAHCTBA M U30TPOINOHOCTH POCTPAHCTBA.

OnHOoMepHOE JABIKEHHE U WHTETPUPOBAHUE YPABHEHWH JABIKEHHS C IIOMOILIBIO HHTETPajioB
JBYDKEHUS. 3aziada AByX Tell. [IBU)KeHue B LIEHTPaIbHOM II0JIE.

2. ®duznueckue 3a4a49u JarpaHKeBol MEeXaHUKH




Paccestnue yactun. Ceuenne paccesausi. @opmyna Pesepdopraa. Paccesaue Ha mamnbie yribl.

PaBHOBecue. YcToMUMBOCTE M HEyCTOMYHMBOCTH. JIMHeapu3anus u mainble KoneOanus. JluHamuka
KOHCEPBATUBHBIX W JMCCUIIATHBHBIX CHCTEM BOJHM3M DPaBHOBECHUS. BBHIHYXIEHHBIE KoieOaHUs W
pe3onanc. CoOCTBEHHBIE YACTOTHI JUIsl CHCTEM CO MHOTHMH CTEIIEHSIMHU CBOOOIEI.

JBU>KEHHE TBEpAOrO Tela. YIIIOBas CKOPOCTh BpAIlCHUs, TEH30p HMHEpUUH, MOMEHT HMIyjibca
TBEpOro Tesla. YpaBHEHUS IBIKEHUS TBEPIOTO Tea.

CBoOomHOE BpallleHHE CUMMETPHUYHOTO BONYKA. Yribl Oinepa. CHMMETPUYHBIH BOTYOK C
3aKPETUICHHOW HIKHEHN TOYKOU B 1mose TskecTH. CISIIHiA BOTYOK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Jlekuuu no ananutuyeckon mexanuke [Tekcr] : yue0. mocoOue st By3oB / @. P. ['antmaxep ; mon
pen. E. C. Ilatauuxoro .— U3n. 3-e, crepeorun. — M. : ®uszmarauT, 2001, 2002, 2005 .— 264 c.

2. Teopernueckas ¢pusuka [Texcr] : B 10 T. T. 1 : Mexanuka : yue6. nocobue aiist By3oB / JI. /1. Jlannay,
E. M. JIubmmn ; mon pex. JI. I1. [TutaeBckoro .— 6-¢ uzf., crepeorun. — M. : @msmariut, 2013 .—
224 c.

®onp auTeparypsl Kadeaps

JomonanTtenyHas IuTeparypa
1. Kimaccuueckas mexanuka [Tekcr] : yue6. mocoOue miist By3oB / M. A. Aizepman .— 3-e u3g. — M :
®usmatiut, 2005 .— 380 c.
2. Teopernueckas ¢usuka [Tekcr] : 8 10 T. T. 2 : Teopus mons : yue6. mocobue st By3oB / JI. 1.
Jlannay, E. M. Jludummun ; mox. pen. JI. IT. Tluraesckoro .— 8- uzn., crepeoturt. — M. : Ou3mMamiuT,
2001, 2003, 2006, 2012, 2014 .— 536 c.

®onp nuteparypsl Kadeaps

3. [JI.Kotkus, B.I.Cep6o, COopHUK 3a7a4 1O Kiaccuueckor mexanuke, M.: Hayxka, 1969

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

1. Marepuansl Mo aHAIUTUYECKON MEXaHUKE:
http://window.edu.ru/library/resources?p _rubr=2.2.75.14.10

2. DHnmksoneaus no ¢usuke: http://www.scholarpedia.org/article/Encyclopedia_of physics
3. OnekrponHas oubmuorexa @usrexa: http://lib.mipt.ru

4. Bonbiias Hay4Hast 6bubnuoreka: http://www.Sci-lib.com

5. bubnmnoreka KopHenbckoro YHUBepcHTETa, JIEKTPOHHBIN pecypc arXiv: http://arXiv.org

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[Iporpammusie cpenctsa MATLAB, Mathcad, WolframMathematica.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



JIst yCHenHoro 0CBOEHHsI Kypca, IOMUMO MTOCELICHNUS JIEKLIUI 1 CEMHUHAPOB, OT CTYIEHTOB TpelyeTcs
camocrosTenbHas pabora. B 0CHOBHOM, 3TO BpeMsi OTBOIMTCSI HA CAMOCTOSTEJILHOE PELICHUE 3a1ad,
BXOIIIMX B fABa 3adaHus. CaMOCTOATENbHBIC 3aHATHS BKJIIOYAIOT B ce0s Takxke IOBTOPCHUE
Marepuana JICKIUH, CEMHHApCKUX 3aHSATHA M IOArOTOBKY K IPOMEXYTOUYHBIM TECTHPOBAHUSM,
KOTOpBIE IIPOBOIATCS Al TEKYLIEro KOHTPOJsS 3a yCBOEHMEM Marepuasa. Bcero npeamosnaraercs
MPOBECTH 32 CEMECTpP J[IBE KOHTPOJIbHbIE Pa0OTHl M 3AIIUTHTH KaXKAO€ M3 JIBYX CaMOCTOSTEJIBHO
BBINTOJTHEHHBIX 3a7aHui. CTyleHThI, YCHENIHO MpoIleAnre Bce GOpMbI MPOMEKYTOUHOTO KOHTPOIIS,
JOITycKaloTes K caave AuddepeHunpoBaHHOro 3a4eTa Mo JUCHHILIHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadeapa Qu3NKu 1 GU3HNIECKOTO MaTePUATOBEICHUS

Kypc: 2

KBaJIMpUKALUS: GakanaBp

Cemectp, hopMBI IPOMEXYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT
PazpaGoTunkm:

M.B. 3Bepes, 1-p ¢u3.-MatT. Hayk, podeccop, mpodeccop
A.JL bapabanos, a-p ¢u3.-mMar. HayK, JOUEHT, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

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

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B
npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJUICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOPMALIUU B
o0sacTu cBoei mpoeccuoHaIbHOM e TebHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI «KBanToBas MexaHHuKa» O6y"IaIOI]_II/II710ﬂ JOJIKCH:

3HAThb:
- OCHOBBI HanaH)I(eBOﬁ MCXaHHKH;

- TEOPETHYECKUE OCHOBBI TMHAMUKU KOHCEPBATUBHBIX U TUCCUTIATUBHBIX CHCTEM BOJIM3U PaBHOBECHS,;
- TEOPETHYECKNE OCHOBBI TMHAMHUKH TBEPAOTO TeNa;

- IPUHIIMIT HAUMEHBIIIETO JCWCTBHS U OCHOBBI TAMUIIBTOHOBOI MEXaHUKH;

- METOJ] KAHOHUYECKUX IpeoOpa3zoBaHuii U anmapar ckoook Ilyaccona;

- Metoq ['amunibToHa- IKOOM M TEXHUKY pa3lelieHHus IepeMEHHbIX;

- METOJl IEPEMEHHBIX JIEHCTBUE-YTOI.
yMeTh:

- (dopmynupoBath ypaBHeHus JlarpaHxka B OOOOIIEHHBIX KOOPAMHATAX, HAXOIWUTh WHTETPasIbl
JBYDKEHUS U C UX IIOMOLIbIO pelllaTh YPaBHEHUS IBUKCHUS;

- BBIYHCIISITD NEPUO] (PMHUTHOTO JABHKCHHS,

- BBIYUCIISITH CEYEHUE PACCESHUS B IaHHOM LIEHTPaJIbHOM II0JI€;

- HaxOOUTb COOCTBEHHBIC YACTOTHl M HOPMaJIbHBIE KOJEOAaHUS CHCTEM CO MHOTMMHU CTETICHSIMH

cBOOOJIEI;

- BBIYHCIISITH MOMEHTBI HHEPLUH TBEPAOTO TeIa;
- IEPEXOUTh OT JIarpaHKHMaHa K TaMIJIBTOHHAHY M HA000pOT ¢ MOMOIIbI0 ipeoOpa3oBanust Jlexanapa;
- OCYILECTBIATh KAHOHHYECKHE Peo0pa30BaHus C IIOMOIIBIO TAaHHOM MPOU3BOIsIIEH (QyHKINH;

- BBIYUCISITE cKoOKH [lyaccona;

- pa3mensaTh NEepeMeHHble B ypaBHeHHMH [amumibToHa-SlkoOM M pemarb C TMOMOIIBIO METOoAa
lamunbToHa-SIKOOM KaHOHWYECKUE YPaBHEHUS IBHKCHUS,

- IEPEXOUTH K TIEPEMEHHBIM JIEHCTBHE-YTO;

- BBIYHMCIIAT ainabaTniyeckue MHBApUAHTHI.

BJIA1€Th:

- OCHOBHBIMHM METOJaMH aHAJIUTUUYCEKON MexaHUKH — Mertonamu Jlarpamxka [ u II pona;

- METOJIaMU UHTETPUPOBAHUS YPABHEHUI ABW)KEHHA, IPUHIIMIIOM HANMEHBILIETO NEHCTBHS;

- METOJIOM KaHOHHWYECKUX ypaBHeHui [‘ammibroHa, ammaparoM ckobOok Ilyaccona, wmetomom
I'amunbToHa-SIK0OM peneHnss KAHOHUYECKUX YPaBHEHH.




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

B nensx Tekyluero KOHTpOJI yCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpeAbLayIIHX
3aHATHUH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 10 IPOMIEHHOMN TeMe.



3. llepeyeHb THMOBBIX KOHTPOJbLHBIX 3aJaHUI, HCHOJb3yeMbIX 1JIi OLEHKH 3HAHUIA,
YMEHU, HABBIKOB

[TpomexxyTouHas aTTecTanus Mo AUCHUIITHHE «KBaHTOBAass MEXaHUKa» OCYIIECTBIISIETCS B
dbopme nuddeperupoBanHoro 3adera. JnddepeHnnpoBannblii 3a4eT TPOBOAUTCS B YCTHON

dbopwme.
3amanue Ne 1.

1.1. JIBe TOYKHM C OJMHAKOBOH MacCOi M COETMHEHBI CTEP)KHEM HEHW3MEHHOW mHBI | ¢
npeHeOpexxkuMo Masnoil Maccoi. CucremMa MOXET [BUTaThCid TOJBKO B BEPTHUKAIBHOM
IUDIOCKOCTH M TOJIBKO TAK, YTO CKOPOCTb CEPEAVHBI CTEP:KHS HAINPABIEHA BIOJIb CTEPXKHS.
Haiitu Tpaekropuu To4ek U3 ypaBHEHUM Jlarpanka nepBoro poza.

1.2.  OmnpenenuTh, O KakOMy 3akoHY T(¢) oOpaiaeTcs B OECKOHEYHOCTh TEPHOJ JABHIKCHUS
YaCTHULBI MAacChl M B MOTeHIManbHOU sime U(X), npu npubmmkennn 3Heprud E x Umax (6 =1

—E/Umax — +0). Cuntars, uto B okpecTHOCTH ToukH X = & U(X)= Umax — a(x — @), re n
— 4eTHOE, N > 2.

1.3. Haiitu nuddepenuansruoe 3hHeKTHBHOE CEUCHHE paccesHus ObICTphIX yacTull (E >>V
) B moteniuane U(r)= V(l—r2/a), r<a; 0, r>a.
1.4. Omnpenenuth 53Hepruto E, mnpuoOpeT€HHYI0 OCHMUIATOPOM IOJ JCHCTBHUEM CHIIBI

F(t)=Fexp(—t2/r2) 3a BCE BpeMs ¢€ IeWCTBUS, €CIM MPH t=—00 OCIIMIATOP MTOKOMJICS.

3amanue Ne 2.

1.1. Beraucnuth ckoOku [lyaccona
a) {Miri}, {Mip}, {MiMj}; 6) {ap, br}, {aMm, br}, {aM, bM}; &) {M, rp}, {p./"},
{p.(an?}

1.2. Oynkuusa ['aMuabTOHa TapMOHHYECKOTO OCIHHIUISATOpPA WMEET BHI: H:p2/2m+ma)2q2/2.
Hammcare ¢ynkuuto TamunsroHa W ypaBHeHUsT [aMuIbTOHA B HOBBIX KaHOHHYECKH
COTIPSDKEHHBIX TepeMeHHbIX P u Q, B3sB B KayecTBe MPOM3BOIALICH (DYHKIIMHU CIEAyIOIIHe
1

é 2 2

2_  6) F,(P,qFE-mwq’/2P ) F,(P,q) p*/2mwcosP

<
Fl(Q’q):C

1.3. PaccmarpuBarorcss Masible KoJeOaHHWs aHTaPMOHHMYECKOTO OCHWIUIATOpa, (QyHKIUA
I'amunsToHa Kotoporo H=p?/2m+mw?g?/2+aq®+Bop? u aq<< mw?, Pg<<1/m. B kaHOHHYECKOM

BBIpAKEHUS: a)

nmpeoOpa3oBaHuM, 3aJaBAEMOM TPOU3BOMAIICH (yHKIMEH cD:qP+aq2P+bP3, nmoaoOparh
napaMerpbl & u b Tak, 4T0Obl HOBasi (GpyHKIMs ['aMUIIBTOHA C TOYHOCTBIO JIO YICHOB MEPBOTO

HOpSKA O aQ/(ma)z) u fMQ BKIIOUUTEIBHO HE COJIEpIKalia aHTAPMOHUYECKHUX YICHOB, M HAWTH

q(0).

1.4. Haittu pou3BOsIIy0 QYHKINIO KAHOHUYECKOTO ITPeoOpa3oBaHusi, COCTOSIIETO B MEPEXOIC
or q(t), p(t) x Q)= q(t+z), P(t)= p(t+z), rme r = const, mist a) cCBOOOIHOrO IBIKCHHMS, O)
JIBI)KCHUS B OJIHOPOJIHOM TI0JI€, B) OCHIILISTOPA.



1.5. TlocTostHHBIE OHOPO/IHBIE IeKTpuUeckoe E u marautHOe H 1mosst B3aMMHO OpTOTOHAJbHBI.
BriOupas snexTpoMarHuTHEIE TOTEHIMANB A U ¢ JTaHHBIX CKPELICHHBIX Mojel B Buae Ax = Az
=0, Ay = HX u ¢ = —EX HaliTi nOJIHBINA UHTErpal ypaBHeHUs ['aMuiabToHa — SIKOOM A1 4aCTHIIBI
C Maccoil M u 3apsaoM €.

1.6. I[I/IHOJ'IB ¢ MomeHToM d CO3acT B MPOCTPAHCTBE IJICKTPHUCCKOC IIOJIE€ C TOTCHOHAJIOM ¢ =

dr/r3. B JEKTPHYECKOM TI0JIC PACCEMBACTCSI MPOTOH € Maccoit M u 3apsyom e. Jlo paccesHus
IPOTOH [BHUTAICS C MPHUICIBHBIM PACCTOSHHEM p M HMeJ CKOPOCTh V, aHTUAPAILICIBHYIO
Bektopy d. BhIpa3uTh TpaeKTOpHIO MPOTOH 4Yepe3 KBaaparypbl. B ciydae manékux MpoieToB
npoToHa ¢ OoJbIIol dHeprueil E ompemenuts TPaeKTOPUIO B aHATMTHYECKOM BHIC IYTEM
PasNoKeHHus B sl 0 ManoMy mapamerpy ed/Ep?.

1.7. Haiiti TpaeKTOpuio IBMXCHUS (BBIPA3UTh Yepe3 KBAIPaTyphl) B TOJIE JBYX KYIOHOBCKUX
uertpo U(r)= a(1/r1 — 1/r2), Haxoasamumxcs Apyr OT Jpyra Ha pacCTOSIHUU 2C, €CJIA CKOPOCTh
YJaCTHUIIBI HAa OECKOHEYHOCTH Mapajlie/ibHa OCH, IPOXOIAIIEH Yepe3 KYJOHOBCKUE IIEHTPBI.

18. Haiitu nepemenHbIe aelicTBUE — yrod ajst yactuilsl B ojie U(X)= |, x< 0; Fx, x> 0.
IIpumepHbIii NepedeHb KOHTPOJILHBIX BONPOCOB B OWJIeTaX.

1. Css3u u ux kiaccudukanus. BoaMoxkHbie U BUpPTyalibHbIE NTepeMenieHus. aeansHeie
cBs3U. [ 07IOHOMHEBIE ¥ HErOJIOHOMHBIE cucTeMbl. O0IIee ypaBHEHHE TUHAMHUKHU.
VYpaBuenus Jlarpanka nepBoro posa.

2. HesaBucumbie koopauHatbl. O600mEHHBIE cribl. KnHETHYECKast SHEprUs B 0000IEHHBIX

KoOpIHUHaTax. YpaBHeHus Jlarpanxka Broporo poaa. Jlarpanxkuas.

O06006menubIi noteHnuain. CTpykrypa 00001eHHOT0 TOTeHIIHAIA.

[TorenuunanpHas 3Heprus. CoxpaHeHue MOJHONW IHEPTHUH.

5. 3aKoHbBI COXpaHEHUS PHEPrHH, UMIYIIbCA U MOMEHTA KOJIMYECTBA JBUKECHHSI KaK
CJIEZICTBHE OJJHOPOJHOCTH BPEMEHHU, IIPOCTPAHCTBA U U30TPOITHOCTHU IIPOCTPAHCTBA.

6. OnHoMmepHOe MBM)KEHUE U MHTEIPUPOBAHNE YPaBHEHUH BIKEeHUS. [[BHKEeHHE B

LEHTPAJILHOM IoJie. MexaHnyeckoe rnojaooue.

Paccesnue yactun. CeueHne paccesHusl.

8. PaBHOBecue. YCTOWUYMBOCTh U HEYCTOMUMBOCTD. JIMHEapu3alus U MaJible KoJeOaHMs.
JlnHamMyKa KOHCEPBATUBHBIX U IUCCUTIATHBHBIX CUCTEM BOIH3U PaBHOBECHSI.
9. CoOCTBEHHBIE YaCTOTHI JAJISI CHCTEM CO MHOTHUMHU CTETIEHSIMU CBOOO/IBI.

10.  BeiHYyX/IeHHBIE KOIeOaHUs U PE30HAHC.

11. /IBuxenue TBEPIOTO TeJa: YIIIOBask CKOPOCTh BpallleHUs, TEH30p UHEPIIUU, MOMEHT
UMITYJIbCa TBEPAOTO TeNa.

12. VYol Ditnepa. CBoOOIHOE BpalllEeHHEe CHMMETPUYHOTO BOJTYKA.

13. CuMMeTpHUYHBII BOJIYOK C 3aKPEIJICHHOW HI)KHEW TOUYKOH B T0JIE TSKECTH. " CTISIIIi
BOJTYOK.

14. Tlpunamun HauMeHsIero aecTBus ['amunbroHa. YpaBHeHus Jlarpanxa BTOporo poja
KaK CJIe/ICTBUE BapHallMOHHOTO IPUHIIUIIA.

15. Tlpeo6pazoBanue Jlexxanapa. Kanonnueckue ypaBaenus ['amunbsrona. [{uknnueckue
NIEpEMEHHBIE.

16. Teopema JlnmyBusis.

17. BapuanimoHHBIN TPUHIIAI B PACIIMPEHHOM (Ha30BOM MPOCTPAHCTBE.

18. JIlemma Crokca.

19. UHTerpanbpHbie KPUBBIC YpaBHEHUS [ aMUIIBTOHA KaK TUHUU poTopa 1-PopMmel.
Wurerpansusle naBapuanThl [lyankape u I[lyankape-Kaprana.

20. Onpenenenne KaHOHUYECKOro oToOpaxeHus. Kanonnueckue npeoO6pazoBaHMsL.
[TpouzBosmne PyHKIIMY KAHOHUYECKOTO MPeoOpa3oBaHusl.

o

~



21. Kputepun kaHoHUYHOCTH mpeoOpazoBanusi. Ckooku [Tyaccona.

22. leiicTBHe KaK (QyHKIMS KOOpAUHAT U BpeMeHU. MeToa ["amunsrona-Sko0u.

23. ®ynkuuu Jlarpanka u ['aMuiIbTOHa JJ1s1 4aCTHUIl B MATHUTHOM IIOJI€.

24. Pa3neneHue epeMeHHbIX, IBM)KCHUE YaCTHUIIBI B MOJIE JBYX MPUTATUBAIOLINX IEHTPOB.
25. ITpuaun Morneptiou - Jlarpamxa.

26. OnTUKO-MEXaHUYECKasl aHAJIOTHSI.

27. IlepeMeHHbIE IEHCTBHE-YTO B OJJHOMEPHOM CIIydae.

28. AnnabaTtnyeckuii ”HBapHaHT.

IIpumepHbIii MepeveHb 32124 B KOHTPOJIbHBIX 32 IaHUAX.
3aganue Ne 1.

1.

3ana

1

2
H=

3

4.

Haiitu nepuos NBMKEHUS 4acTUIBI C MAaccoi M U 3Heprueil E B mosie ¢ noreHIManbHON
sneprueit U(X)=-Uo/ch?ax (-Uo<E<0).

Haiitu ceuenue paccessHus 4acTHII, ABMXKYIIMXCS C dHEpruei E B moreHnmanbHOM moe

u(r)=¢ Ir? (* >0).

Haiitu masbie koneOaHus JBOWHOTO IIOCKOrO MasiTHUKA (MIAPUKKA ¢ MaccaMHu Mi=Mp=m
Ha HEBECOMBIX CTEPXKHSX C JuHamMu l1=1>=I.

OnHOPOAHBIN MPSMOYTONIBHBINA Tapasuieen e, UMEIOUINil MacCcy M U CTOPOHBI 23, 23,
4a, BpamaeTcs BOKPYT CBOEH TUAroHajIM C MOCTOSHHOW YITIOBOM CKOpocCThio “ . Haiith
BEJIMUYMHY MOMEHTa HMIIyJbCca Mapajjiefienuiea OTHOCUTENBHO €ro LEHTpa M Yroi
MeX/1y HallpaBJIEHUEM MOMEHTA U OChIO BPALCHUS.

Haiitn wactoTy Manbix KojieOaHuii moiyOpeBHa (MONYIUIUMHIpPA ¢ paadycom R,
JIeXKAIIEero Ha IEPOXOBATOH TOPU30HTATBHOM MOBEPXHOCTH).

Hue Ne 2

. Haiitu ¢yskimro ['aMuIbTOHA MJI0CKOTO MasTHUKA ¢ Maccoi M u JAIMHON HuTH |, Touka
nozBeca Kotoporo (c Maccoid M B Hel) MOXKET COBEPIIAThH IBM)KEHHE TI0 TOPH30HTAIBHOM
npsiMoi. MassTHUK HAXOAWTCS B OJHOPOTHOM IOJIe TsKECTH. B KadecTBe 000OIIEHHBIX
KOOPJIHMHAT MPHUHATH KOOPAMHATY X TOUKH IMOABECA U YroJl (p MEXKJYy HUTHIO MAsTHUKA U
BEPTUKAJIBIO.

. Beraucnuts ckooku Ilyaccona {H, 1}, roe

L2+ﬁ I:—[po]+(l_|'

2m r m r

. ®ynxius [aMUIbTOHA FapMOHMYECKOTO OCHMIIATOpa MMeeT BUI. H=p%/2m+mw?q?/2.
Hanucars ¢ynkuuio I'amunbsroHa u ypaBHeHHs ['aMuIbTOHa B HOBBIX KaHOHMYECKH
COIIPSDKEHHBIX TIepeMEeHHBIX P m Q, B3sB B KayecTBe NPOM3BOANICH (yHKIIUU

BBIp@OKCHHE 1 Q. a)F-\2maQq . Peruth ypaBHeHust ['amunsrona B nepeMeHHbIX P 1
Q u onpenenuth P(t) u q(t). Haiitu subiid Bua P (p,q), Q(p,q) u BeuMCICHHEM CKOOKH
[Tyaccona {P,Q}pq yOeauTbes, uto mpeodpa3oBaHre KaHOHUIECKOE.

Haittu npomsBomsmryro ¢yakmmio Fi(X, Y, X, Y) KaHOHHYECKOrO MpeoOpa3oBaHus,
COCTOSIILIETO B mepexone OT mepeMeHHbIXx X = X(t), ¥ = y(t), px = px(t), py = py(t)
nepemMeHHbIM X = X(t+7), Y = y(t+17), Px = px(t+7), Py = py(t+7) , tae r = const, mus
MaTepHuaIbHON TOYKU Macchl M B mosie Tsokectu U(X, y)= mgy.



5. CocraButh ypaBHeHue ['aMunbToHa-Ik0OH, ONIPEETUTh €ro MOJHBIA UHTErpal U HAuTH
3akoH aBwkeHus J1(t), 02(t), a(t) cucremsl ¢ pynkuumeii 'amunprona

p
(¢e1+p3+pa)/4+a;- g3 +1/q;

H=¢

" HaYaJIbHBIMHA YCJIOBUAMU

d; (0)= @, (0)= 95 (0)= 1,4, (0)= 4,(0)= 1,4, 0)= 0.

4. Kputepuu onleHUBaHUS

Orenka

basnel

Kpurepun
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BeIcTaBnsgercs  CTyAEHTY, IOKa3aBIIEMY
BCECTOPOHHHE, CHUCTEMAaTH3MPOBAHHBIC, TIIyOOKHE
3HaHUS y4eOHOW TpOTpamMMbl  JAUCHUIUIMHBEI,
IIPOSIBJIAIONIEMY HHTEpPEC K JAHHOW MPEeIMETHOMN
o0acTH,  MPOJIEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO M TBOPYECKM IPUMEHATH HX Ha
[IPAKTUKE IIPU PpELIEHUU KOHKPETHBIX 3ajad,
cBOOOTHOE U MPaBHIILHOE 000CHOBAHUE MPUHATHIX
pEUIEHUI.

OTJIMYHO

BricTaBnsiercss  CTyIeHTY, IOKa3aBIIEMY
BCECTOPOHHHE, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHMSI Y4eOHOW MpOorpamMMbl AUCHUIUIMHBI U
yMEHHE YBEPEHHO MPUMEHSATh UX Ha MPAKTUKE MPU
pelIeHnHd KOHKPETHBIX 3ajad, CBOOOJHOE U
IIpaBUJIbHOE 00OCHOBAHUE MPUHATHIX PEHICHU.

BeicTaBnsgercs  CTyA€HTY, IOKa3aBIIEMY
BCECTOPOHHHE, CHUCTEMAaTH3MPOBAHHBIC, TIIyOOKHE
3HaHMSI Y4eOHOW MporpamMMmbl JAUCHUIUIMHBI U
YMEHHUE YBEPEHHO NPUMEHATh UX HA IPAKTUKE MPU
peuIeHUM  KOHKPETHBIX  3a7a4, IIPAaBUWIbHOE
000CHOBaHME MPUHATHIX PELICHUH, C HEKOTOPHIMU
HEJOYETaMH.

BricTraBnsercs CTYACHTY, €CJIM OH TBCPIO
3HACT MaTrepuajl, TrpaMOTHO H 10 CYIICCTBY
nu3jaract ero, ymMeceT IPUMCHATH IIOJIYUCHHBIC
3HaHUA Ha IPAKTHUKEC, HO HEAOCTATOYHO I'paMOTHO
000CHOBBLIBAET IMOJIYUCHHBIC PC3YJIbTATHI.

XOPOIIO

BricTaBnsieTcss CTyA@HTY, €cid OH TBEPJO
3HaeT Marepuall, TpPaMOTHO U IO CYIIECTBY
u3JlaraeT ero, ymeeT MPUMEHATh [OJIy4YEeHHBIE
3HaHUS HA MTPAKTUKE, HO JIOMYCKAeT B OTBETE WJIH B
pEIIeHNH 3a]]a4 HEKOTOPhIE HETOYHOCTH.

BricTraBsercs CTYACHTY, €CJIn OH B
OCHOBHOM 3HACT Marcpuajl, TrpamMOTHO HU TIIO
CymeCTtBy wu3jlara€t €ro, YyMECT JMNPUMCHATH
MOJIYYCHHBIC 3HAHUSA HA MMPAKTHUKE, HO JOITYCKACT B
OTBCTC WM B PpPCHICHUU 3ada4 JO0CTATOYHO
0O0JIBIIIOE KOJIMYECTBO HETOYHOCTEM.

YAOBJICTBOPUTCIILHO

BricTaBnsercs CTYJACHTY, IOKa3aBIICMy




(bparmMeHTapHbIH, pa3pO3HEHHBIN Xapakrep
3HaHU, HE/I0CTaTOYHO IIPaBUJIbHbIC
¢dbopMynupoBKM 0a30BBIX MOHATHH, HapyLIeHUS
JIOTMYECKOHW TOCIIEA0BAaTEIbHOCTH B  H3JI0KEHUU
IpOrpaMMHOT0 MaTepHuaia, HO TMpH 3TOM OH
OCBOWJI OCHOBHBIE pa3fieiibl yueOHOM IporpaMMel,
HEOOXOAUMBIC JUIS JajibHEUIIero OOY4YeHHs, |
MOJKET TMPHUMEHATh IOJyYCHHbIE 3HAHMUS IO
o0pa3lly B CTaHAAPTHOW CUTYaIUH.

3 BeicTaBnsgerca  CTyAeHTY, IIOKa3aBIIEMY
(bparmeHTapHbIii, Pa3pO3HEHHBIN Xapaxkrep
3HAaHUH, JIOITYCKAOLEMY ook B

¢dbopmynupoBKax 0a30BBIX TOHITHH, HapPYyLIICHUS
JOTUYEeCKOM IOCIEI0BATEIbHOCTU B H3JI0KEHUU
OpOrpaMMHOrO  Marepuana, ciaabo — BiajaeeT
OCHOBHBIMH ~ pa3jielaMd  y4yeOHOW TpOrpaMMBl,
HEOOXOMMBIMU JJIsl JalbHENIEro o0y4eHus u ¢
TPYZAOM IPHUMEHSET NOJy4YEeHHbIE 3HAHMUS JaXe B
CTaHJAPTHON CUTYAIMH.

2 BricTaBisieTcs CTy€HTY, KOTOPBI HE 3HAET
0oJbIlIel YacTH OCHOBHOTO COJEpXKaHUS yueOHOMH
MpPOrpaMMbl  JTUCHUIUIMHBI, JOMYCKaeT TIpyObie
OMOKU B (POPMYITHPOBKAX OCHOBHBIX MPUHIUIIOB
U HE yMeeT HCHOJb30BaTh MOJYYECHHbIE 3HAHUS
P pEUICHUH TUIIOBBIX 3a/1a4.

HEYJOBJIETBOPUTEIBLHO
1 BeIcTaBisieTcs CTyneHTy, KOTOPBI HE 3HAET

OCHOBHOTO COJEpXaHUsl yuyeOHOW NporpaMMbl
JUCLMIUIMHBI, JONMyCKaeT rpyOeiimne omubOKd B
(dbopmynupoBKax 0a30BBIX MOHATHI TUCIHUIINHBI U
BOOOIIE HE WMEET HABBIKOB PELICHUS THUIIOBBIX
IIPAKTUYECKUX 3a/1a4.

5. Metoauyeckue MaTepuasibl, ONpeesilolie NPOUeAYPhl OLEHUBAHUS 3HAHUIA,
YMeHHii, HABbIKOB U (MJIM) ONBITA 1eSITeTbHOCTH.

[Ipu npoBenenun audQepeHMPOBAHHOTO 3a4yeTa O0O0ydarouemMycs IMpeloCTaBiIseTcs He
MeHee 40 MuHYT Ha nOAroToBKY. Onpoc mo OuseTy U OTBETHI Ha JTOTOJHUTEIbHBIE BOMPOCHI
HE JIOJDKeH NPEBBINIATh JIByX acTpOHOMHYecKuX 4dacoB. [lo 3aBeplieHHHM OTBEIEHHOIO Ha
OTPOC BPEMEHH, FK3aMEHATOP JOHKEH BBICTABUTH 00Oy4aloLIeMycs OLICHKY B COOTBETCTBUH C
BBIIICTIPUBEICHHBIMEA KPUTCPHSIMH.




