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)

MO0 AMCIHUIIHHE: AHanmuTrdeckasi MEXaHUKa

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SICPHBIX TPOLIECCOB M TEXHOJIOTHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa Qu3nKu 1 GU3NIECKOTO MaTePUATOBEICHUS

Kypc: 2

KBaJIMpUKALUS: GakanaBp

CemecTp, (hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

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

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2
[Iporpammy cocraBuiu:

M.B. 3Bepes, a-p ¢us.-mar. Hayk, npodeccop, mpodeccop
A.JIL. bapabaHoB, 1-p (u3.-Mart. HayK, JOUEHT, JOICHT

[Iporpamma obcyxieHa Ha 3acefannu Kadenpbl Pu3uku 1 Guzndeckoro MatepuanoseneHus 19.03.2020



AHHOTANMA

B kypce «AHanmuTHyeckasd MEXaHUKa» CTYAEHTHI 3HAKOMATCA C TEOPETHYECKHM ONMHMCAHMEM KIIACCHYECKOTO
NBWKEHUS Tel. B oTnmume or Kypca obmieit gusuku «MexaHuka» B Kypce aHATUTHYECKOW MEXaHUKHU
W3JIO)KEHUE CTPOMUTCS Ha TOHATUHU JIarpaHXHaHa, U3 KOTOPOTO YXE IOJMy4YaroTCsl ypaBHEHHS ABW)KCHHSA
(ypaBHeHus HproroHa). 31O MO3BOMNSAET €ANHOOOPA3HO U AOCTATOYHO aBTOMAaTUYECKH pellaTh pa3HOOOpas3HbIe
3a/la4i KJIaCCHUYECKON MEXAaHMKH: JBIKEHHE MaTepHalbHOW TOYKH BO BHEIIHEM IIOJIE, IBMIKEHUE TBEPAOIO
TeJla Kak IIeJI0ro, ONMCaHHE KoieOaTelIbHOro IBIKEHMSA. Takke B Kypce paccka3bplBacTcs 00 ypaBHEHHH
l'amunbroHa, ckoOkax IlyaccoHa M KaHOHMYECKHMX MPeoOpa3oBaHUSX. YBEPEHHOE BIAJCHHE OSTHUMHU
HOHATHAMHU HEOOXOIUMO JUIsl AaJbHEHIIEro yCHEeHOr0 OCBOCHHS Kypca KBAaHTOBOI MEXaHHUKH.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
- OCBOCHUC CTyACHTAaMH OCHOB aHAJTUTUYECKON MEXaHUKH.

3agauu AU CHUIIHHBI

- (QopmupoBanre 06a30BbIX 3HAHWUH B 00JaCTH AHATUTHYECKOW MEXaHUKH KaK JUCIIMILIMHEI,
MHTErpHUpYyIOIel 00mepU3nIecKyI0 H MaTeMaTHIECKYIO IIOJITOTOBKY CTYJCHTOB;

- OBJIAACHUC OCHOBHBIMHW MCTOAAMHU, MO3BOJAIOMIUMU PCHIATh YPABHCHUS aHAJIUTUYCCKOMI MCXAaHUKH,
peuIcHuC 3a4a4, OXBAaTbIBAOIIUX OCHOBHBIC IIPHUJIOKCHUA AHAJIUTUYECKON MEXaHUKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CrocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
OIIK-5 Crnocoben Y4acCTBOBAaTh B IIPOBEACHUU obmactu TCOPETUUCCKUX )54 3KCIIEPUMEHTAJIBHBIX
(yHIaMEHTANbHBIX U MIPUKIATHBIX HCCIICI0BAHUI 1 pa3paboToK

HCCIIeZIOBaHM U pa3paboTok, camoctosTensHo |OINK-5.2 O6namaer crmocoOHOCTBEIO K OCBOSHHUIO HOBBIX
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE, |3HAHUH Ha OCHOBE M3YUYCHMS JHMTEPATYPhl, HAYUHBIX CTaTel

MaTeMaTU4YeCKUE METO/bI UCCIIENOBAHUMN, U U IpYrUX UCTOYHUKOB

paboTarb Ha COBPEMEHHOM 9KCIIEPUMEHTANIBHOM |OITK-5.3 CriocobeH K Npod)ecCHOHATBHON SKCINTyaTaInn

HayYHO-HCCIICI0BATEIICKON, COBPEMEHHOMN JKCIEPUMEHTAIBHON

HU3MCPUTCIIbHO-aHAJIUTUYCCKOU U HaquO-HCCHe,Z[OBaTeHBCKOﬁ

TEXHOJIOTMYECKOH anmaparype (M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOM)
anmnaparypsl

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

- OCHOBBI JIarpaH)K€BOWH MEXaHUKH;
- TEOPETHYECKUE OCHOBBI IMHAMUKH KOHCEPBAaTUBHBIX M TUCCUIIATUBHBIX CUCTEM BOJIM3M PAaBHOBECHUS;
- TEOPETHYECKNE OCHOBBI TMHAMHUKH TBEPAOTO TeNa;
- IPUHIIMIT HAUMEHBIIIETO JCHCTBHS U OCHOBBI TAMUIIBTOHOBOI MEXaHUKH;
- METOJ] KAHOHUYECKUX IpeoOpa3zoBaHuii U anmapar ckobok Ilyaccona;
- Metox ['amunbTOHa-SIKOOM M TEXHUKY pa3JesieHus IEPEeMEHHBIX;
- METOJ] IEPEMEHHBIX JIeHCTBHE-YTOJI.
YMETb:



- (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 Kanonnueckue npeodpazoBanus 15 15 20
2 OCHOBBI TAMUIIETOHOBOM MEXaHUKHU 15 15 25
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. Kanonnueckue mpeobpa3zoBaHus

OnpeneneHnne KaHOHMYECKOro oToOpaxkeHusi. KaHonmueckue mnpeoOpasoBanus. [lpousBomsiuue
(byHKIMM KaHOHUYECKOTO Mpeodpa3oBaHus. beckoHeuHO Maible KaHOHHYECKHe peoOpa3oBaHusl.
Kputepun kaHonuunoctu mnpeoOpazoBanus. CkoOku Jlarpamxka. CkoOku Ilyaccona. CpoiicTpa
ckobok Ilyaccona. Teopema Ilyaccona.

VYpaBuenue 'amunbsrona-AxoOu. Meron 'amunbsrona-SkoOu peuieHHs KaHOHHMYECKUX YPaBHEHUH.
YKOpPOYEHHOE CUCTBUE.

Paznenenune nepemenHbix B Metoae ['amuinbToHa-SkoOu. Pa3znenenune nepeMeHHBIX B cEpUUECKHUX,
napaboMMyecKuXx ¥ DUIMNTHYECKUX KOOpAMHATax. JIBWKEHHME 4YacTuIl B HOJNE  JBYX
MPUTATHBAIOLINX [ICHTPOB.

[lonmxenne mnoOpsiAKA CUCTEMbl KAHOHMYECKUX YPAaBHEHHWH C TOMOIIBIO HMHTETpajia JHEPTHUH.
[Ipunnun Moneprtiou-Jlarpamxka. OnTHKO-MeXaHWYecKast aHaJIOTHsI.




[lepemeHHbIE IEHCTBUE-YTO B OTHOMEPHOM city4ae. AinabaTnuecKuii MHBAPUAHT.
2. OcHOBBI raMHJIBTOHOBOM MEXaHUKU

[IpvHuMn HamMensiiero aedcreus ['amunbrona. YpaBHeHus Jlarpanwxka II poma xak cienctBus
BapuaunoHHoro npunuuna. Ilpeodpasosanus Jlexxanapa.

@yukiusa ['amwisToHa. KaHoHMueckue ypaBHeHUs [amunbroHa. l{ukinmdeckne nepeMEHHBIE.
Oynkuuu Jlarpanxa v ['aMUIbTOHA YaCTUIBI B MATHUTHOM I10JI€.

HeiictBue kak (QyHKOMsS KoopauHar u BpemeHH. dazoBoe mpocTpaHCTBO, (ha3oBasi CKOPOCTH,
¢dazoBbiii morok. Teopema JlmyBuiuia. Pacmmpennoe ¢azoBoe mpocrpanctBo. Jlemma Crokca.
WuTerpansable KpuBble ypaBHeHH ['aMuiibTOHA Kak TMHUU poTtopa (hopmbl pdq-Hdt. MaTerpanshbie
nHBapuaHTsl [lyankape u [lyankape-Kaprana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMOM AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Knaccnueckas mexanuka [ Tekcr] = Classical Mechanics / I. Tonacreiin, Y. [Tyn, Ix. Cadxo; niep. ¢
aum. 1O. B. Konecanuenxko; mox pen. C. I HoBokmonoBa .— [YueOHoe u3n.] .— M.; Nxkenck :
WxeBckuii MH-T KOMIBIOTEPHBIX UccaenoBanuii, 2012 .— 828 c.
2. Jlekumu 1o aHanuTHYeckol MexaHuke [Tekct] : yue6. mocobue st By3oB / @. P. 'anTmaxep ; mon
pen. E. C. Ilatannkoro .— U3n. 3-e, crepeorur. — M. : @usmariut, 2001, 2002, 2005 .— 264 c.
3. Teopetnueckas ¢usuka [Tekcr] : B 10 T. T. 1 : Mexanuka : yue6. nocobue ans By3os / JI. J1. Jlannay,
E. M. JIn¢pmmw ; mox pexn. JI. I1. [TuraeBckoro .— 6-¢ uzn., crepeorurt. — M. : @usmariut, 2013 .—
224 c.
4. MaremaTtn4yecKue METO/IbI Kilaccuueckoil MexaHuku [ Tekcr] : [yue0. mocobue st By3oB] / B. U.
Apnonbn .— 5-e u3a., crepeorurt. — M. : Dauropuan YPCC, 2003 .— 416 c.

®onp nuteparypsl Kadeaps

JlononHuTenbHAs TUTEpaTypa
1. Knaccuueckas mexanuka [Tekcr] : yae6. mocobue muist By30B / M. A. Alizepman .— 3-e u3n. — M :
®uzmatimt, 2005 .— 380 c.

2. Teopernueckas ¢puznka [Texcr] : B 10 T. T. 2 : Teopus nons : yue6. mocodwue aist Byzos / JI. J1.
Jlanmay, E. M. Jludmmur ; nox. pen. JI. [1. Iluraesckoro .— 8-e u3n., crepeorurt. — M. : Ou3MaTiuT,
2001, 2003, 2006, 2012, 2014 .— 536 c.

®onp auTeparypsl Kadeaps

3. I'JI.LKotkus, B.I'Cep0o, COopHUK 3a7a4 10 Kiaccuueckon mexanuke, M.: Hayka, 1969

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. MarepuaJbl 0 aHaTUTHYECKON MEXaHUKE:
http://window.edu.ru/library/resources?p rubr=2.2.75.14.10

2. Durknoneauns no ¢usuke: http://www.scholarpedia.org/article/Encyclopedia of physics
3. OnexrponHas oubnuorexa duzrexa: http://lib.mipt.ru

4. bonpmast HayuHas 6ubnuoreka: http://www.Sci-lib.com

5. bubmmorexa KopHenbckoro YHUBepcuTeTa, MEKTPOHHBINA pecypc arXiv: http://arXiv.org



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammusie cpenctsa MATLAB, Mathcad, WolframMathematica.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

JJis ycrenHoro oCcBOEHUs Kypca, IOMUMO MOCEIEHHs JIKIUH U CEMUHAPOB, OT CTyACHTOB TpedyeTrcs
caMmocTosATeNnbHas paboTta. B OCHOBHOM, 3TO BpeMsl OTBOAMTCS Ha CaMOCTOSTEIbHOE pelleHne 3ajad,
BXOIAIMX B JBa 3aaaHus. CaMOCTOSTENbHBbIC 3aHATHS BKIIOYAIOT B CE0sl TakKe IOBTOPEHUE
Marepuajga JICKUUH, CEeMHHAapCKUX 3aHSATUH M IOAIOTOBKY K IIPOMEXYTOYHBIM TECTHPOBAHUSM,
KOTOpBIE TMPOBOAATCS A TEKYIIEro KOHTPOJIS 3a YCBOEGHHMEM Marepuana. Bceero mpeamomaraercs
MPOBECTH 32 CEMECTP [BE KOHTPOJIbHBIE PA0OTHI M 3alIUTUTh KaXKA0€ M3 JBYX CAMOCTOSATEIHHO
BBINIOIHEHHBIX 3aaHui. CTyIeHTBI, YCIEUIHO MpoIIeane Bce GOPMbI MPOMEKYTOUHOTO KOHTPOJIS,
JIOITyCKAI0TCA K CAa4€ IK3aMeHa 110 JUCLIUIUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SCPHBIX TPOLIECCOB M TEXHOIOTHI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa Qu3NKu 1 GU3HNIECKOTO MaTePUATOBEICHUS

Kypc: 2

KBaJIMpUKALUS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH
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-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOM 3KCILTyaTaluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEepUTENBHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC UBYUCHUA TUCHUILIJIMHBI «AHaJINTHYCCKAST MCXaHUKAY O6y‘IaIOH_H/II\/’IC$I JOJDKCH:

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

- TEOPETHYECKUE OCHOBBI TMHAMUKN KOHCEPBAaTUBHBIX U TUCCUTIATUBHBIX CHCTEM BOJIM3U PaBHOBECHS,;
- TEOPETHYECKNE OCHOBBI TMHAMHUKH TBEPAOTO TeNa;

- IPUHIIMIT HAUMEHBIIIETO JCWCTBHS U OCHOBBI TAMUIIBTOHOBOI MEXaHUKH;

- METOJ] KAHOHNYECKNX IpeoOpa3zoBaHuii U anmapar ckobok Ilyaccona;

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

- METOJl IEPEMEHHBIX JIEHCTBUE-YTOI.
yMeTh:

- (bOpMy.]'H/IpOBaTB YpaBHCHUA J'IarpaHma B 0606H_ICHHBIX KOOpAWHATaX, HAXOAUThb

HUHTCrpaJibl

ABMIKCHUA U C UX NTOMOILBIO PCIIATh YPABHCHUA ABUKCHUS,
- BBIYUCIIATD IICPHUOJ (1)I/IHI/ITHOFO JABUKCHUSA,
- BBIYUCJIATH CCUCHUC PACCECAHUA B JTaHHOM LIEHTPAJIbHOM I10JIC;

- HaxOIHTb COOCTBEHHEIC YACTOTHEI H HOPMAJIbHBIC KOJIcOaHUsI CHCTEM CO MHOTHMU

cBOOOJIEI;

CTCIICHAMUA

- BBIYHCIISITH MOMEHTBI HHEPLUH TBEPAOTO Tea;
- 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 IEPEMEHHBIM JIeHCTBHE-YTO;

- BBIYHMCIIAT ainabaTniyeckie MHBApUAHTHI.

BJA€Th:

- OCHOBHBIMHM METOJaMH aHAJIUTUUYCEKON MexaHUuKH — Mertonamu Jlarpamxka [ u Il pona;

- METOJIaMU UHTETPUPOBAHUS YPABHEHUI ABW)KEHHA, IPUHIIMIIOM HANMEHBILIETO 1EHCTBHS;

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

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TeMaM MPEbIIyIINX
3aHATUH 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJICHHON TEME.




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

[TpoMesxxyTouHas aTTecTanus Mo JUCHUILINHE KAHAIUTHYECKAas: MEXaHUKa» OCYIIECTBIISIETCS B
dbopMe rK3aMeHa. DK3aMeH NMPOBOIUTCS B YCTHOU opMme.

3amanue Ne 1.

1.1.J]IBe TOYKM C OJMHAKOBOW MAacCOW M COCIMHEHBI CTEP)KHEM HEHM3MEHHOW MHBI | ¢
npeHeOpexxuMo Majoi maccod. CucremMa MOXET [BHUTaThCi TOJBKO B BEPTHUKAIBHOM
IUIOCKOCTH M TOJIBKO TAK, YTO CKOPOCTb CEPEAVHBI CTEPKHs HAIlpaBJi€HAa BJOJIb CTEP)KHS.
Haiitn Tpaekropuu To4ek U3 ypaBHEHUM Jlarpanka nepBoro poza.

1.2.0mpenenuth, MO KakoMy 3akoHy T(¢) oOpamiaercsi B OSCKOHEYHOCTh MEPUOJ| JBIIKCHUS
YaCTHIIBI MacChl M B moTeHIuanbHou sime U(X), mpu npubirkennn 3eprud E K Umax (e

=1 —E/Umax — +0). Cunrarb, 4t0 B 0kpecTHOCTH Touku X = a: U(X)= Umax — a(x — a)", rne
N — yeTHOE, N > 2.

1.3.Haiitu nudpepennmansHoe 3hheKTuBHOE ceueHne paccesiHus ObicTpbIx yactull (E >> V) B
norenimane U(r)= V(l—r2/a), r<a; 0, r>a.
1.4.0Ompenenuts dHepruto E, TNpHOOPETEHHYIO OCHWIUIATOPOM TMOJ JACHCTBUEM  CHIIBI

F(t)=Fexp(—t2/t2) 3a BCE BpeMs €€ IeWCTBUS, €CIIM MPH t=—00 OCIMIATOP MOKOMJICS.

3amanue Ne 2.

1.1. Beraucnuth ckoOku [lyaccona

a) {Miri}, {Mi.pi}, {MiM}; 6) {ap, br}, {aM, br}, {aM, bM3}; 8) {M, rp}, {p.r"}, {p.(ar)%}

1.2. ®yukuus aMunbsToHa TapMOHMYECKOTO OCHMIIATOpa mMeeT BuA: H=p?/2m+mw?q?/2.
Hamucate ¢ynkmuto IamunbTroHa W ypaBHeHuss [aMmibTOHa B HOBBIX KaHOHHYECKH
COTIPSDKEHHBIX TepeMeHHbIX P u Q, B3sB B KauecTBE NMPOM3BOISAMICH (DYHKUIMHU CIEeIyoIe
1

(.J 2 2

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

<
Fl(qu):C

1.3. PaccmarpuBaroTcss Majble KOJICOAaHHS aHTapMOHHYECKOTO —OCIMIUIATOpPA, (YHKITHS
I"amunsToHa Kotoporo H=p%/2m+mw?q?/2+aq®+pop? u agq<< mw?, Bg<<l/m. B kaHOHHYECKOM

BBIPA)KCHUS: a)

nmpeoOpa3oBaHuM, 3aJaBA€MOM TPOM3BOIAIICH (yHKITMEH d5=qP+aq2P+bP3, nmoao0parh
napaMeTpbl & u b Tak, 4T00bl HOBas (pyHKIMs ['aMUIIBTOHA C TOYHOCTBIO JIO YICHOB MEPBOTO

MOPSKA 10 aQ/(mcoz) u fMQ BKITIOUUTEIHHO HE COJIEPIKala aHTAPMOHUYECKHUX YICHOB, M HAWTH

q(®).

1.4. Haiitn mpon3BOIsIIy0 GYHKINIO KAHOHUYECKOTO MTPeoOpa3oBaHus, COCTOSIIETO B MEPEXOe
ot q(t), p(t) xk Q(t)= q(t+7), P(t)= p(t+r7), rae = = const, ay1st a) cBOOOHOTO ABMIKCHHUS, 0) TBUIKCHUS
B OJIHOPOIHOM TI0JI€, B) OCIIMJLISTOPA.

1.5. IlocTosiHHBIE OTHOPOHBIE NEeKTpuUeckoe E u MmarHnTHOE H 10J11 B3aMMHO OPTOTOHAJIBHBI.
Bri0upast areKTpoMarHuTHbIE MOTEHIMAIBI A U ¢ TaHHBIX CKPELIeHHBIX 1osei B Buae Ax = Az =0,



Ay = HX u ¢ = —EX nHaiitu nonuslii uHTerpan ypasHeHus ['amunprona — SIkoOu Juis 4aCTHIIBI €
Maccoi M u 3apsoM €.

1.6. I[I/IHOJ'IB ¢ MoMeHTOM d CO34a€T B MPOCTPAHCTBE JJICKTPUYCCKOC I10JIC C IIOTCHIUAIOM ¢ =

dr/r3. B snexTpuueckoM Moje paccemBacTCs MPOTOH ¢ Maccoil M i 3apaioM €. JIo paccesHus
TIPOTOH JIBUTAJICS C IPHIIETBHBIM PACCTOSHHEM p M MIMEN CKOPOCTh V, aHTHIIAPAILIEEHYIO BEKTOPY
d. BeIpa3uth TPaeKTOPHIO MPOTOH Yepe3 KBajApaTyphl. B cirydae manékux IpoJIeToB MPOTOHA C
GobIIOl FHEprHei E onpenenuTh TPAaeKTOPHIO B AHATMTHIECKOM BHJIE ITYTEM Pa3lIoKEHHS B PAJI
10 ManoMy napamerpy ed/Ep?.

1.7. Haiitu Tpaekropuio ABMXEHHs (BBIPA3UTh Yepe3 KBAApaTyphl) B IMOJIE JBYX KYTOHOBCKHX
uertpo U(r)= a(1/r1 — 1/r2), Haxoasamumxcs Apyr OT JApyra Ha PacCTOSIHUU 2C, €CJIA CKOPOCTh
YJaCTHUIIB HAa OECKOHEYHOCTH Mapaslie/ibHa OCH, IPOXOIAIIEH Yepe3 KYJOHOBCKUE IIEHTPHI.

1.8. Haiiru niepeMeHHbIe AeicTBHE — yrod Juis yactulisl B moie U(X)= * |, x< 0; Fx, x> 0.
IIpumepHBIii NepedYeHb KOHTPOJIBLHBIX BONPOCOB B OHJIeTax.

1. Cgs3u u ux knaccuduxanus. Bo3moxxHsle U BUpTyalibHbIE IepeMenieHus. VaeanbHbie
cBsi3U. [ 0JIOHOMHBIE ¥ HErOJIOHOMHBIE cucTeMbl. O011iee ypaBHEHUE JUHAMUKH.
VYpaBHenus Jlarpanxa nepsoro poaa.

2. HesaBucumsie koopaunatel. O6006mEHHbIE cuitbl. KuHeTnyeckas sHeprus B

0000111eHHBIX KoOpArHaTax. YpaBHeHus Jlarpanxa Broporo posa. Jlarpamxkuas.

O6006menHpIi noreHnuan. CTpykrypa 00001eHHOTO TOTEHIIHANA.

[TorenumansHas 3Heprus. CoxpaHeHHE OJHOW SHEPTUH.

5. 3akoHBI COXpaHEHUS SHEPTUH, UMITYJIbCa U MOMEHTa KOJIMYECTBA JIBMKCHHS KaK
CJIE/ICTBHE OJJHOPOIHOCTH BPEMEHH, IPOCTPAHCTBA M H30TPOITHOCTH PO CTPAHCTBA.

6. OpHOMEpHOE JIBMXCHNE M HHTETPUPOBAHKE YPaBHEHNU ABIKEHHUS. J[BHKEHNE B

[EHTPAILHOM T0J1e. MexaHndeckoe moiooue.

Paccesnue yactun. CeueHue paccesiHusl.

8. PaBHOBecue. YCTOHYMBOCTD U HEYCTOWYMBOCTD. JIMHEapu3alys u Majble KolueOaHus.
JluHaMyKa KOHCEpBAaTUBHBIX U JUCCUTIATUBHBIX CUCTEM BOIM3U PaBHOBECHSI.
9. CoOcTBeHHBIE YaCTOTHI ISl CHCTEM CO MHOTHMH CTETICHSIMHU CBOOOIBI.

10. BeiHyXieHHBIE KOJIeOaHHUsI U PE30HAHC.

11. JIBu>keHue TBEPAOTO TeNa: YIIIOBask CKOPOCTh BpAllleHHs, TEH30P WHEPILH, MOMEHN
UMITyJIbCa TBEPJIOTO Tena.

12. Vrae1 Diinepa. CBoO0AHOE BpallleHHE CUMMETPHUYHOTO BOJTYKA.

13. CuMMETpHYHBII BOJYOK C 3aKPEIJICHHOW HI)KHEHW TOYKOH B T0JIe TshKeCTH. " Cristimid”
BOJTYOK.

14. Tlpunaun HauMeHsbIero aecTBus ['amunbToHa. YpaBHeHus Jlarpanxa BTOporo poja
KaK CJIe/ICTBUE BapHallMOHHOTO PHUHIIUIIA.

15. Tlpeo6pazoranue Jlexxanapa. Kanonnueckue ypaBaenus ['amunbsrona. [{ukmnueckue
TIepEMEHHEIE.

16. Teopema JlnmyBurimis.

17. BapuanmoHHbIN NPUHIUI B pacIIMPEHHOM (ha30BOM IIPOCTPAHCTBE.

18. JIlemma Crokca.

19. MHTerpanbHble KpUBBIE ypaBHEHUS | aMIIIbTOHA KaK JIMHUU poTopa 1-popmsi.
Wurerpansuslie naBapuanThl [Iyankape u Ilyankape-Kaprana.

20. OnpeneneHne KaHOHUYECKOTO oToOpaxeHus. KanoHnueckue npeoOpazoBaHMsL
[TpousBosmue GyHKIINHA KAHOHUYECKOTO MPeoOpa30OBaHuUs.

21. Kputepuu kaHOHUYHOCTH IpeodpasoBanusi. Ckooku [Tyaccona.

22. JleiicTBHe KaK (QyHKIMS KOOpAUHAT U BpeMeHU. MeToa ['amunsrona-Sko0u.

H~w

~



23. Oynkiuu Jlarpanxka v ['aMunsTOHA IS YaCTHIl B MATHUTHOM TI0JIE.

24. Pa3neneHue epeMEHHBIX, TBUKCHUE YACTUIIBI B TIOJIE IBYX MPUTATUBAIOIIUX [IEHTPOB.
25. ITpunuun Momneprion - Jlarpanxa.

26. OnTuKo-MexaHn4IecKast aHaJIOTH.

27. IlepeMeHHBIC ICHCTBHE-YTOJI B OJJHOMEPHOM CiIydae.

28. AnnabaTnyeckuii ”HBapHaHT.

IIpuMepHBI nepedyeHb 32124 B KOHTPOJIbHbIX 3aJaHHUAX.
3ananme Ne 1.

1.

Haiitu nepuoz ABM>KEHHUSI YaCTUIBI C MaccO M u sHeprueil E B mose ¢ noTeHManbHON
sneprueit U(X)=-Uo/ch%ax (-Uo<E<0).

HaiiTu ceueHue paccesiHUsI 4YacTHL, ABMXKYILIMXCA C 3Hepruen E B moTeHUManbHOM 1OJjIe
u@r)=2 /r? (¢ >0).

Haiitu masbie kojaeOaHus JBOMHOIO TUIOCKOTO MasiTHUKA (MIAPUKUA ¢ MaccaMu Mi=my=m
Ha HEBECOMBIX CTEPXKHSX C aauHamMu l1=1=I.

OnHOPOAHBIN MPSMOYTONBHBIN MapaieNenure]], UMEIOLUN Maccy M U CTOPOHBI 28, 23,
4a, BpalaeTcs BOKPYI CBOEH JAMaroHald C MOCTOSHHOM YrmoBoW ckopocThio ¢ . Haiitu
BEJIMYMHY MOMEHTA UMITYJIbCA MapaJijIeienurea OTHOCUTENIBHO €T0 IIEHTPa U YIoJl MEXKIY
HaIlpaBJICHUEM MOMEHTA U OChIO BpAIICHHUS.

Haiiti yacToTy Masibix KojiebaHui moayopeBHa (MOMyHMIMHAPA C paagrnycoM R, neskariero
Ha [IEPOXOBATOM TOPU30HTAIBHOMN TOBEPXHOCTH).

3ananue Ne 2

1.

2.

Haiitu ¢ynkiuio ['aMuIbTOHA MJIOCKOTO MasTHHKA ¢ Maccoi M u JiauHO#M HuTH |, Touka
MoJIBeca KOToporo (C Maccoit M B Hell) MOXKET COBEpIIATh JBH)KEHHE M0 TOPHU30HTAIBHOM
npsiMoi. MassTHUK HAXOAWTCS B OJHOPOTHOM IIOJIE TSOHKECTH. B KadecTBe 000OIIEHHBIX
KOOPJIHMHAT MPHUHATh KOOPAWHATY X TOYKHU IMOABECA U YroJl (p MEXKJY HUTHIO MAsTHUKA U
BEPTUKAJIBIO.

Beruuciuts ckoOku [Tyaccona {H, 1}, rae

H—LZ.FQ |= M+a_r

“2m r m r

3.

®ynkius [aMUIBTOHA FAPMOHMYECKOTO OCHMJIIATOpa MMeeT BuA: H=p%/2m+maw?q?/2.
Hanucary ¢ynkuuio 'amunsroHa u ypaBHeHUS ['aMuIbTOHa B HOBBIX KaHOHHUYECKHU
COTIPSDKEHHBIX NIepeMeHHbIX P 1 Q, B3sB B KadecTBE NMPOU3BOIAIICH (DYyHKIIMH BHIpasKEHUE

FiQ.aF-\EmoQd | ey ypaBHenus [amuibroHa B nepeMeHHbIX P m Q wu
onpenenuts P(t) u q(t). Haiitu seubi Bug P (p,q), Q(p,q) u BbIYKCICHHEM CKOOKH
[Tyaccona {P,Q}pq yoeauTbes, uto mpeodpa3oBaHre KaHOHUIECKOE.

Haittu npowmsBomsinyro ¢yuakmuio Fi(X, Y, X, Y) KaHOHHYECKOTO MpeoOpa3oBaHus,
COCTOSIIEr0 B mepexone OT mepeMeHHbIx X = X(t), ¥ = y(t), px = px(t), py = py(t)
nepemeHHbM X = X(t+7), Y = y(t+7), Px = px(t+7), Py = py(t+7) , rme 7z = const, mis
MaTepHraIbHON TOYKH Maccel M B mosie Tshkectu U(X, y)= mgy.

CocraBuTth ypaBHeHue [ amumiibToHa- SIKOOH, ONPENEUTh €ro MOTHbIM HHTErpall U HalTH
3akoH jaBrxenus (i(t), g2(t), g(t) cucremsr ¢ pynkiueit ['amunbsToHa
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1 Ha4YaJIbHBIMHA YCJIOBUAMUA

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

IIpumepsbl 3K3aMeHANMOHHBIX OMJIETOB:

Bbuner 1

1. Cssa3u u ux knaccudukanus. BosmoxHble U BUpTyaibHble IepeMenieHus. MneanbHbie
cBs3U. [010HOMHBIE ¥ HErOJIOHOMHBIE cucTeMbl. O011ee ypaBHEHHE TUHAMUKU.
VYpaBHeHus Jlarpanska rnepBoro poaa.

2. Tlpuniun HamMeHbIero neicTBus ['ammibTona. YpaBHeHus Jlarpanika BTOpOTO poJia Kak

CICACTBUC BAPUALTMOHHOTO ITPHUHIIUIIA.

Buner 2

1. HesaBucumbie koopauHarel. O000mEHHBIE CHITbl. KuHETHYECKAst SHEPTUS B
00001IeHHBIX KOOpAUHaTax. YpaBHeHus Jlarpanxka Broporo pona. Jlarpamxkuas.
2. TIpeobpa3zoBanue Jlexxanapa. Kanonnueckue ypasHenus ['amunprona. Lukinyeckue

MIEpPEMEHHBIE.
Buner 3

1. OO6o06mennsiit noteHman. CTpykTypa 0000IIEHHOTO MOTEHIINANA.

2. Teopema JInyBumis.

4. Kpurepuu olleHMBaHUS

Orenka

baser

Kpurepun

10

BeicTaBnsgercs  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTU3UPOBAHHBIE, TIyOOKHE
3HaHMSI y4eOHOM  mporpaMMbl  AUCLMILIMHBI,
MIPOSIBJIAIONIEMY HHTEpPEC K JAHHOW NpPEeIMETHOMN
007acTH,  MPOJEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO U TBOPYECKU IIPUMEHATH UX HA IIPAKTUKE
IpU peIIeHNH KOHKPETHBIX 3a7ay, CBOOOAHOE U
IIPaBUIIbHOE 000CHOBAHHUE MPUHSATHIX PEIICHHH.

OTJIMYHO

BoicTaBnsgercs  CTyA€HTY, TOKa3aBIIEMY
BCECTOPOHHHE, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHMSI Y4eOHOW TMPOrpaMMbl AUCHUIUIIMHBI U
YMEHHE YBEPEHHO MPUMEHSTh UX Ha MPAKTUKE MPU
pelIeHnHd KOHKPETHBIX 3ajad, CBOOOJHOE U
IPaBUJIbHOE 00OCHOBAHUE MPUHSTHIX PEHICHU.

BeicTaBisiercss  CTyIEHTY,  ITOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHMSI Y4eOHOW MporpamMMbl JAUCHUIUIMHBI U
YMEHHE YBEPEHHO NPUMEHATh UX HA IPAKTUKE IPU
pelIeHuM  KOHKPETHBIX  3a7ad, I[PAaBWIBHOE
000CHOBaHNE IMPUHSTHIX PEIIEHUMN, C HEKOTOPhIMU
HEJOYETaMH.

XOPpOLIO

BricTaBnsieTcst CTyIOEHTY, €ClIi OH TBEPAO
3HAa€T Marepuajl, IpamMOTHO M N0 CYUIECTBY
W3J1aracT €ro, yMEET IMPUMEHATH II0Jy4YCHHbIC




3HAHUA HAa NPAKTUKEC, HO HECAOCTATOYHO I'paMOTHO
000CHOBBIBACT IMOJIYUYCHHBIC PC3YJILTATHI.

6 BricTaBisieTcss CTyZE€HTYy, €CIM OH TBEPIO
3HaeT Marepuajg, TIpaMOTHO U MO CYIIECTBY
u3JaraeT ero, ymeeT IPUMEHSTh IOJydeHHbIE
3HaHUS Ha MIPAKTHUKE, HO JOIYCKAeT B OTBETE UJIM B
pelIeHNH 3a7ja4 HEKOTOPble HETOYHOCTH.

5 BricraBnsercss  cTygeHTy, €cid OH B
OCHOBHOM 3HAaeT MaTepuajna, TIPaMOTHO M MO
CYIIECTBY WM3JlaraeT €ro, yMeeT NPUMEHSTh
MOJyYECHHBIC 3HAHUS HA MPAKTUKE, HO JIOMYCKAET B
OTBETE WJIM B PEIICHUH 33]1a4 IOCTATOYHO OO0JIBIIIOE
KOJIMYECTBO HETOYHOCTEH.

4 BeIcTaBnsgercs  CTyAE€HTY, IIOKa3aBIIEMY
(bparMeHTapHbIH, pa3pO3HEHHBIN XapakTep 3HaHUH,
HEJ0CTaTOYHO OpaBWIbHBIE  (POPMYTUPOBKU
0a30BbIX TOHATHH, HApYyIICHUS JIOTHYECKON
[IOCJIEI0BATEILHOCTH B U3JIOKEHUU ITPOrPaMMHOTO
Marepuana, HO IIpM 3TOM OH OCBOWJI OCHOBHBIE
paszensl yueOHOW MporpaMMbl, HEOOXOAUMBIE IS
JanpHeimero oOydeHMs, W MOXKET IPUMEHSTh
MOJIydeHHbIE 3HaHMs 10 00paslly B CTaHAApTHOU
CUTyalUH.

YZIOBJIETBOPUTEIILHO

3 BeicTaBisiercss  CTyIEHTY,  IIOKa3aBIIEMY
(dbparMeHTapHbBIN, pa3pO3HEHHBIN XapaKTep 3HAHUH,
JIOTyCKaroueMy Omuoku B (QOpMYIHpOBKax
0a30BBIX MOHATUN, HaApYIIEHUS JIOTMYECKOU
IIOCJIEI0BATEIBHOCTH B U3JI0KEHUHU ITPOTPAMMHOTO
MaTepuaia, cjiado BJIaJIeeT OCHOBHBIMH pa3/ieiaMu
y4eOHOM  TporpaMMbl,  HEOOXOIUMBIMH IS
JanpHEeimero oOy4eHus U ¢ TPYAOM INPUMEHSET
[IOJIyYEHHBbIE 3HAHUS Jaxe B  CTaHJApTHOU
CUTYaI1H.

2 BeicTaBisercs CTyaeHTy, KOTOPbI HE 3HAET
OoJbIICH YacTH OCHOBHOTO COJAEpKaHUs ydeOHOU
IporpamMMbl TUCHMIUIMHBI, JOIMYyCKaeT rpyOble
OHMOKHU B (POPMYTUPOBKAX OCHOBHBIX MPHUHIIUIIOB
U HE yMEET UCIO0Jb30BaTh MOJIY4YCHHbIE 3HAHUS IIPU
pELICHNN TUIIOBBIX 3a/1a4.

HCYIOBJICTBOPHUTCIIbHO

1 BricTaBnsercs cTyneHTy, KOTOPbId HE 3HAET
OCHOBHOTO COJIEp)KaHHS Y4eOHOW MpOrpaMMBbl
JMCIUTIIMHEI, JIOTyCKaeT rpyOeimme omuoku B
(hopmyTupoBKax 0a30BbIX MOHATUN TUCIUTUIAHBI U
BOOOIIIE HE HMMEET HABBIKOB PEIICHUS THIOBBIX
MPaKTUYECKUX 3a]1a4.

5. MeToguveckne MaTepuaJibl, ONpeAesilOle NPoUeAyPbl OUEHWBAHMSA 3HAHMIA,
YMeHHii, HABbIKOB U (MJIM) ONBITA 1eSITeIbHOCTH.



[Ipu mpoBeneHuM sK3aMeHa oOydwaromemycsi npepoctasisercs He MeHee 40 MuHYT Ha
norotoBky. Onpoc no 6uIeTy 1 OTBETHI Ha JONOJIHUTENbHbIE BOIPOCHI HE JI0JIKEH MTPEBbIIIATH
JIBYX aCTPOHOMHUYECKHX YacoB. [1o 3aBepiieHnH 0TBEAEHHOTO HA ONIPOC BPEMEHH, IK3aMEHATOP
JIOJDKEH BBICTaBUTh OOydarolieMycs OLIGHKY B COOTBETCTBUM C BBILICIPUBEICHHBIMU
KPUTEPHUSIMH.



