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PABOYAA NPOrPAMMA YYEBHOW OUCLUMINHDI

51.0.24 — Teopemu4yecKkass MexaHUKa U MexaHuKa Cri/loWHbIX cped

1. Kog n HaumeHoBaHMe HanpaBfieHUs NoAroToBku/cneyuarnbHOCTU:
03.03.02 — chbusuka

2. NMpodunb nogrotoBku/cneymnanusaumua: "HJoepHas u meduuuHckas usuka”, "Qusuka

meepdozo mena”, "®usuka nasepHbIX U criekmpasbHbIX mexHonoauad”

3. KBanudmkauus BbinyCcKHUKa: bakasiasp

4. Dopma oby4eHuUsi: oYHas (OHesHas!)

5. Kadbeppa, oTBevarwwas 3a peanusauuro aucuuniubbl: 0802 - meopemuyeckol ousuku

6. CocTtaBuTenu nporpamMmmbl Mapmo Cepeel MeaHosuy
®HO
0.¢h.-M.H. doyeHm

Y4eHas cmeneHs YueHoe 38aHue

7. PekomeHpgoBaHa: HMC gusuyeckozo gpakynbmema om 17.06.2022 2. npomokos Ne 6
(HaumeHosaHue pekoMmeHOyweld cmpyKkmypsbl, 0ama, HOMep nPoOMmMoKoia)

8. YuebHbI roa: 2023-2024 CemecTtp(bl)/TpumecTp(bl): 3-4



9. Llenn n 3apaum y4e6HON ANCLUMUNIIUHDBI

Knaccuueckass MexaHuKa £BRSeTCSs HEOTbEMIIEMOM 4acTbio u3n4eckoro obpasoBaHus.
N3yyeHne KnaccuMyeckom MexaHUKM MO3BOSseT MO3HaKOMUTbCA € MpuHUMNaMuM U
MaTemMaTU4eCcKUMn MeTogamMu, NpUMeHsieMbIMU B pasnnyHbix obnactax dpusukn. Llenbio kypca
aBnseTca popMmpoBaHMe NpeactaBrieHnMn O narpaHXeBoOM W raMUbTOHOBOM hopManuamax
KNaccu4yeckon MexaHuku, 0 rmapoavHaMnKke naeansHom N BA3KOW XUOKOCTU C MPUNOXEHUSMN K
peleHno TUNOBbIX 3aday, YTO COCTaBrisieT OCHOBY TeOpeTU4eCKOM MOLArOTOBKU (PU3UKOB.
OcHOBHbIMM 3afadYamMm Kypca $BNAIOTCA oOBrnageHve dQyHOaMeHTarnbHbIMU MOHATUAMU ¢
dun3n4eckMMmn MogensamMm 1 nofnydeHne npeacrasneHu o Nnoaxogax K NOCTaHOBKE U peLueHuto
KOHKPETHbIX, C Y4ETOM 0cobeHHOCTeN cneumanu3aunmn, usndecknx sagad.

10. MecTo yye6HOM AncuunuHbI B cTpykType OOIT:

Bxogut B mogynb «Teopetunyeckas ¢usmka» 6Gasoson yactu b1. UsyueHme pucumnnuHbl
npoBoguTca Ha 6ase o6WMX KypcoB (MaTtemaTuMyecKui aHanua, aHanuTuyeckasi reoMeTpus,
nuHerHaa anrebpa, BEKTOPHbIA M TEH30PHbIN aHanua, obwasa usnka: MexaHuka) ¢ y4eéTom
TpeboBaHUIN K YPOBHIO NOLIOTOBKW, HEODXOOMMbIX ANA OCBOEHMS OCHOBHOW 06pa3oBaTefibHON
nporpaMmmbl.  [ucumnnnHa saBNseTcs npegwecTByowen ONd  KypCoOB  9NeKTpoaMHaMUKW,
KBaAHTOBOW TEOPUK, CneLmnarnbHbIX KypCoB.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi No AucuunnuHe/Moaynto (3HaHWUA, YMeEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HasaHue Koa(bl) UnaunkaTtop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLmMn
OrllK-1 CnocobHocTb OrikK-1.4 YMeHue pewaTb 3HaTb: OCHOBHblE MONOXEHUA WU MEeTOoAbl
npuMeHsTb 6a3oBble TUNOBbIE 3aJa4un C TeopeTn4eckon MEeXaHUKU "
3HaHug B obnactu Y4E€TOM OCHOBHbIX rmapoauHaMUKN CNMoLLHbIX Cpes;
dunanko- MOHATUIA N OOLLINX
MaTemMaTU4ECKMX U 3aKOHOMEPHOCTEWN, YMeThb: ncnonb3oBaTb B
(Mnn) ecTecTBEHHbIX chopMynNUpoBaHHbIX B | NPOdeCCUOHanbHON AesATeNbHOCTU 3HAHUS
Hayk B cdoepe CBoen pamkax 6a30BbIX no TeopeTU4eckon MEeXaHU1Kn n
npodeccuoHansHoM ONCLMNIIWH rMopoauHaMuKn CMIIOLHBbIX cpeg,
nedarenbHoCcTU €CTECTBEHHbIX HayK NPUMEHATb  MOMyYeHHble  3HaHMA  Ans
(Npexxae Bcero XMMuu, | OCBOEHUS  NPOMUNbHBLIX  OUCUUMMANH 1
buonoruu, akonorun, | pelleHnsa npodeccruoHarnbHbIX 3a4avy;
Hayk 0 3emMmne u
YernoBseke) BnageTtb (MMeTb HaBbIK(M)): MpaKTUYECKUMM
OlMK-1.5 | YMeHve ncnonb3oBaTh | METOOAMU TEOPETUYECKON MEXaHUKN W
3HaHu4A OCHOBHbIX | TMAPOAMHAMUKM  CMMOLWHLIX  cped W
3aKOHOB NPUMEHSTb UX Ha NpaKTUKe NPU peLLeHUn
€CTEeCTBEHHOHAay4YHbIX | MpodeccuoHarnbHbIX 3aga4
ONCUMNINH B
npodgeccnoHanbHON
OEeATenbHOCTH
Ol1K-1.6 | BnageHne HaBblkamu
NCNONb30BaHNSA
3HaHUM O MeTodax
nccnenoBaHus,
COBPEMEHHbIX
KoHLlenumsx,
OOCTUXKEHUAX n
orpaHn4eHusax
€CTECTBEHHbIX Hayk
npu peLlueHnm
npakTU4eckMx 3agau,
CTPYKTYpUpOBaHUsI
€CTECTBEHHO- Hay4HOW
nHpopmaLum




12. O6bem gucumnnuHbl B 3a4eTHbIX eguHuuax/yac. 7/ 252.

dopma NpoMexyTO4YHOM aTTecTauum 3a4eT, K3aMeH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpyaoemMKoCTb
Bupg yyebHown paboTbl Bcero Mo cemecTpam
3 cemecTp 4 cemecTp
AyanTOpHbIE 3aHATUSA 136 72 64
nekuum 68 36 32
B TOM yucne: npakTuyeckme 68 36 32
nabopaTtopHble
CamocToaTenbHas paborta 80 36 44
B TOM YMUCre: KypcoBas paboTa (NpoekT)
dopma NpoMeEXYTOYHOM aTTecTaumm 36 3aver Ok3ameH-36
(3a4em,sk3ameH — 36 yac.)
UToro: 252 108 144

13.1. CopepxaHue QUCLUNIUHDI

Ne n/n

HanmeHoBaHue pasgena
OVNCLUMNNUHBI

CopepxaHue pasaena aucUunnHbl

Peannzauus
pasgena
ONCUMNNWHbI C
NOMOLLbIO
OHNnamnH-Kypca,
JYMK*

1. NNekuun

1.1

OnemMeHTapHble NPUHLMMbI
W YpaBHEHMS Knaccuyeckom
MEXaHWKN

O6LUme NOHATUSA U onpeaeneHnss TeopeTUIeCcKon
MexaHukun. IHepuunarnbeHble cuctemMel otcyeTa. [epBobin
3akoH HbtoToHa. MNpeobpasoBanus Manunes. Cunei.
BTopoi n Tpetuin 3akoHbl HbtoToHa. NoHATHE O
noteHumManbHbIX cunax. Paborta. MiameHeHne sHeprun.
WHTerpansl gsuxeHus. Teopema Bupnana. JuHamuka
N 3aKOHbI COXpaHeHus Ans cuctembl n3 N-
MaTepuanbHbiX Todek. OgHOMEPHOE ABMKEHUE.
Cssasu. YpaBHeHue JlarpaHxa 1-ro poaa.

1.2

Jlarpanxes cbopmanunsm

O606LLeHHble kKoopauHaTbl. [pyHUMN HavMeHbLUero
pencrteus. OyHkumsa JlarpaHxka. 3akoHbl COXpaHeHus
Kak CBOMNCTBa cummMeTpumn dyHKUUK
Jlarpanxa.Teopema Hétep. 3agava Kennu. [BnxeHune
B HEMHepUuuanbHbIX CUCTEMaxX OTcYeTa.

1.3

[BwxeHne B LEeHTparibHOM
none

8apavya gByx vactuu.  LleHTpanbHoe  none.
CoxpaHeHMe MOMeHTa wuMMynbca YacTuubl B
ueHTpansHoM none. ®yHkuua JlarpaHxka Yactuubl B
ueHTpansHom none. CoxpaHeHne MOMEHTa MMNyrbca
n BTopon 3akoH Kennepa. PeweHne 3agayn o
OBWXKEHUM YacTuubl B LieHTpanbHoM none. "MageHue"
Ha ueHTp. 3apava Kennepa. [locTtaHoBKa 3agauyu.
OyHkuma JlarpaHxka. 3akoH [OBWMXKeHUs. YpaBHeHue
TpaeKkTopun. CTonkHoBEHUS yacTuu,. Ynpyroe
CTOMKKHOBEHME B CUCTEME LeHTpa WHepuunm (U-
cuctema). Ynpyroe CTOMNKHOBeHWe B nabopaTtopHou
cucteme  koopauHaT - (n-cuctema). Ouarpammbl
paccesHus. PaccesiHne yactul B LieHTpanbHOM Mnone.
OddbektnBHOE ©  gudpdpepeHumanbHOe  cedeHust
paccesHusa. PaccesHune opHonm 4actuubl. Popmyna

Pesepdopaa.

14

KonebaHus

OpaHomepHble konebaHus. BbiHyxaeHHble KonebaHus.
KonebaHua c¢ TpeHuem. KonebaHus co MHorumm
creneHsmMn cBobogpl. Llenoykn. AHrapmoHudeckue
konebaHus. MNapameTpuyeckuii pesoHaHc. [IBmkeHne B
ObICcTpo ocuunnupyowem none. MastHuk Kanvubi.

1.5

[uHamuka TBepaoro Tena

MoHaTne TBEPOOro tena. KnHemaTtuka TBEpOOoro tena.




4

KuHeTnyeckass aHepruss TBepgoro Tena. MomeHT
KonuyectBa [OBWXEHWs TBEpPAOro Tena. YpaBHEHUs
Aunepa. AddekT IxaHnbekoa

1.6

MamnnbTOHOB (hopManunsm

YpaBHeHus MamunbToHa. Ckobku NyaccoHa. Oenctene
Kak yHKUMA KoopaMHaT U BpeMeHW. YpaBHeHue
MamnnbToHa-Akobu. KaHoHuueckme npeobpasoBaHus.
Teopema JlnyBunns. YpaBHeHue [amunbToHa-Akoown.
PasgeneHne nepemMeHHbIX. Teopuss BO3MYLLEHUN.
[MepemeHHble gencTBUe-yron.

1.7

MppoanHamuka

OCHOBHblE  MOHATUS M YpPaBHEHWS  MEXaHuKu
cnnowHelx cped. [poctenwme cneactsna  u3
ypaBHeHUn cnnowHbix cpen. MNapagokc ['Anambepa.
Cuna JKykoBckoro. 3BykoBble BOSfHblL.  JddekT
Honnepa. YpaBHeHUS HeNpepbIBHOCTU WMMyrbca W
3Hepruun. YaapHble BornHbl. YpaBHeHne HaBbe-CTokca.
dopmyna Ctokca.  [Ouccunaums 3Hepruu B
HECXKMMaeMOW XUOKOCTMW.

1.8

3aknto4yeHune

rpaHI/ILl,bI NPUMEHNMOCTN  3aKOHOB Knaccumyeckom

MEXaHWKN N ee ganbHenee pa3BuUTue.

2. NpakTnyeckne 3aHATUA

2.1

KnnHematnka n HbtoToHOB
dopmanumam

KuHemaTtunka matepumanbHOM ToYku. [JuHaMmuka
MaTepuanbHOM TOYKU. 3aKOHbI MU3MEHEHNS U
COXpaHeHus uMmnyrnbca, aHeprun. NHTerpansol
OBVKEHUN.

2.2

OaHoMmepHOEe ABMKEHNE

[BwxeHne B ogHoMepHOM noTeHumnane. OnpenenexHve
nepuoga YacTuubl, ABUXYyLLeics B sme. OnpegeneHue
noTeHuuana no  SHepreTM4yeckonm  3aBUCUMOCTU
nepuoga OUHUTHOTO [ABVKEHUS.

2.3

JlarpanxeB hopmanunam

YpaBHeHus JlarpaHxka nepBoro pofa. YpaBHeHus
Jlarparxa BTOpOro poga.

24

LleHTpanbHoOe none

[BmxeHVne B LeHTpanbHOM norne. Teopusi paccesHus.
[MageHue Ha UeHTp.

25

KonebaHus

Manble ogHomepHble konebaHusi. BblHYXAEHHbIE
konebaHus. PesoHaHc. 3atyxaiowme konebaHus.
BblHyXOeHHble  konebaHua ¢ Yy4ETOM  TpeHus.
KonebaHusa cuctem co MHOrMMU CTeneHsamMu ceoboabl.
HopmanbHble koopaumHatbl. HenuHenHble konebaHus.
KonebaHusa B ObicTpoocumnnuvpytowem none. Meton

Kanuupbl.

2.6

MramMunbTOHOB hopManuam

YpaBHeHne [amunbToHa. PyHkums [amMunbToOHAa.
Ckobku lNMyaccoHa. [encTtBme kak yHKUUS KoopaMHaT.
YpaBHeHne [amunbtoHa- Akobu. KaHoHu4Yeckue
npeobpasoBaHns. OnpegeneHne. [lpousBoasas
dYyHKUNA  KaHOHMYeckoro npeobpasoBaHud. Buabl
NPon3BOAALLNX PYHKLINNA.

2.7

MppoanHamuka

YpaBHeHVMe HenpepbiBHOCTW. YpaBHeHue Jinnepa.
Hecxumaemasa xwungkoctb. CraumoHapHoe TeyeHue
XNOKOCTW. YpaBHEHME ABUXKEHUS BA3KOW XXUAOKOCTMU.

13.2. Tembl (pasaenbl) AUCUUNINNHBI U BUAbI 3aHATUN

Bugpbl 3aHATUN (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl [ T ———
n/n | (pasgena) gucumnnuHbl | Jlekuun MpakTnyeckme | JlabopaTopHble paGoTa Bcero
OrnemMeHTapHble
1 | NpUHUMNBLI N ypaBHEHUA 6 8 8 22
KIlacCU4YECKON MEXaHUKM.
2 | JlarpanxeB cbopmanmsam. 7 6 6 19
3 | flawxenve s 10 12 12 34
LeHTpanbHOM none
4 | KonebaHus 12 10 10 32
5 | OvwHamunka TBepAaoro tena 6 6 8 20
6 | NamMunbTOHOB 12 12 18 42




dopmanmam
7 | N'mgpoomHamuka 14 14 18 46
8 | 3aknto4veHne 1 1
NToro: 68 68 80 216

14. MeToaun4yeckme ykasaHusa ansi ooy4aroLmxcsa Nno 0OCBOEHUIO ANCLUNIINHbBI:

Heobxoanmo nocne Kaxgow nekuum no ee Teme pasdbupaTtb M ocBamBaTb NEKUMOHHbIN
Matepuarn, Ansa  ero nydwero MNOHUMaHWA YutaTb PEKOMEHOOBAHHYHD OCHOBHYK W
AOMNOSTHUTENbHYID  nUTepaTypy, TOTOBUTbCA K  MNPaKTUYECKOMY  3aHATUIO,  pas3bupas
COOTBETCTBYKOLLMA TeOpeTU4ecKnn maTepuan, CcucTemMaTUdecku BbIMOMNHATL [OMalluHue
3a4aHus, He nponyckaTtb TeKylwme TEeCTMPOBaHMUS MO MNPOMAEHHOMY TEOPEeTMYECKOMY W
npakTu4eckomMy martepuany.

15. lepeyeHb OCHOBHOM WU [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpCOB WHTEpPHEeT,
HeoO6XxoauMbIX AN OCBOEHUA AUCLUMIIUHDI

a) OCHOBHas nutepartypa:
Ne n/n MICTOYHMK

1 JlaHday, J1.[]. Teopemudeckas ¢pusuka. T. I: MexaHuka / J1.[. llaHOay, E.M. Jlugpwuy. — M.:
@usmamnum, 2007. — 222 c.
JlaHday, J1.[]. Teopemudeckas ¢pusuka. T. 6: [udpoduHamuka / J1.[. [laHday, E.M. Jlupwuy. —
M.: @usmamnum, 2006. — 731 c.

2

6) gononHWUTenbHaa nuTeparypa:

Ne n/n MICTOYHMK
3 lNMasnexko FO.I". Jlekyuu no meopemudeckol mexaHuke. — M.: U38. Mock. YH-ma, 1991.
- 336 C.
4 ApHonbd B.. Mamemamuydeckue MemoOdbl Knaccudeckol mexaHuku. — M.: Hayka,
1989. — 472 C.
5 londcmedn . Knaccuyeckas mexaHuka. / lep.c aHen. A.H.Pybawosa. — M.: Hayka,
1975. — 416 C.
C6opHuk 3aday no meopemu4veckol ¢busuke: YyebHoe nocobue 051 sy3oe (M130.2-e) /
6 J1.I.I'peyko, B.N.Cyzakos, O.®.Tomacesuy, A.M.PedopyeHko. - M.: Bbeicwas wkona, 1974.- 321
c.
7 Onbxosckul U.W., MNaesneHko FO.I., KyabmeHkos f1.C. 3adayu no meopemuyeckoli
mexaHuke 0ns ¢pusukos. — M.: N30-eo0 Mock.yH-ma, 1977. — 395 C.
B) MH(pOPMAaLIMOHHbIE 3MEKTPOHHO-00pa3oBaTerbHbIE pecypchl (OuLmnanbHble PeCYPChbl UHTEPHET)™:
Ne n/n Pecypc
1

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPOIbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK
3apaun nNo TeopeTnyeckon MexaHuke : ydebHoe nocobume gng sysos. Y. 1/ H.J1. MaHakos,
1 A.A. Heknnenos, B.[l. OBcaHHMKOB .— BopoHex : MiapaTtenbcko-nonurpaconyeckmnii LEHTP

BopoHexcKoro rocygapcTeseHHoro yHmsepeuteta, 2013 .— 55 c¢.

3apaun nNo TeopeTnyeckon MexaHuke : ydebHoe nocobme gnga sysos. Y. 2 / H.J1. MaHakos,
2 A.A. Heknnenos, B.[l. OBcsiHHMKOB .— BopoHex : isagaTtenbcko-nonurpadomyeckuin LeHTp
BopoHexckoro rocygapcrTeseHHoro yHmsepeuteta, 2012 .— 59 c.

N36paHHble 3a0a4m No TEOPETUHECKON MEXaHUKE N MEXAHMKE CNITOLHbIX CPef C peLUEHNSIMU:
3 y4yebHoe nocobue. Y. 1/ A. A. KameHckui, H. J1. Manakos, M. B. ®ponos .— BopoHex :
M3paTtenbckun gom BIY, 2020 .— 116 c.




17.

O6pa3oBaTesfibHble TEXHONOrMU, UCNOfib3yeMble Npu peanusauum Yy4ebOHOWM

ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHblIe obpa3oBaTenbHble TexHonorum (OOT,
IneKTpoHHoe obyyeHue (30), cmewaHHoOe obGy4eHune):

https://edu.vsu.ru/course/view.php?id=4193

18. MaTepmnanbHoO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

NekumoHHas ayamTopus, Aocka, yyebHas nutepaTtypa, aNeKTpoHHbIe cpeacTea ans
npeacTaBneHns npes3eHTauun.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopAOoK OLEHKM OCBOEHMs obyvalolmMucs yd4eGHOro MaTepuana onpegensieTcs

COoAEepXXaHNeM crieayrLmMx pasaenos ANCUUNIHGIL

No HanmeHoBaHue K UHankaTop(bl)
0 OoMMeTeH
n/n pasgena oucumnnvHbl ws(n) OOCTUXEHUA OueHouYHbIE cpeacTBa
(moayns) Y KOMMeTEeHL MK
OrlK-1.4
1, 5@3”6”"' 1.1-1.8,2.1- OrK-1 OMK-15 KOHTPOMbHBIE paBoTb! 1-4
) OlK-1.6

lMpomexyTodHaa aTTecTaums

bopMa KOHTPONs — 3a4eT Cnncok BOMPOCOB, BbIHOCUMbIX Ha 3a4eT

MpomexyTouHasa aTTecTauus Cnu1cok BOMpOCOB, BLIHOCUMMbIX Ha
dhopMa KOHTPONS — 3K3aMeH aK3amMeH

20. TunoBble OLEHOYHbLIE CcpeAcTBa M MeToAuMYeCcKMe MaTtepuanbl, onpegenslowme
npoueaypbl oLueHUBaHUsA

20.1. TeKyWwMn KOHTPOIb yCneBaeMocTun

I'Ipumep 3aaaY, BbIHOCUMbIX Ha KOHTPOJIbHbIE paGOTbI

Hantn 3aKoH 1 TpaeKTopuio YacTuubl, OBWKYLLENCS B OQHOPOLHOM MONe TSHKECTU, ECNU B HayalbHbI
MOMEHT CKOPOCTb YacTuubl paBHa Vo u cocTaBnsieT yron a C ropu3oHTOM. HayanbHasi BbiCOTa paBHa
HyIH0.

B ogHOpoOHOM Mnone TSXeCTM UCMYCKatoT YacTulbl B MPOU3BOSIbHBLIX HanpaeneHnsx, HO ¢ 0AMHaKOBOM Mo
MOZAYI0 HayanbHOW CKopocThio, V. OnpeaennTb ob6nactb HEQOCTWXMMYHO AN YacTuu,

Ha HekoTopow BbICOTE B3pbIBAKOT 3apsifi, KOTOPbIN M3OTPOMHO pasrneTaeTcs B MPOCTPaHCTBE Ha Merkune
KYCOYKM C OOMHaKOBOW MO MOAYI HayanbHoW ckopocTtbio, Vo. Onpepenntb pacnpegeneHue (poHTa
YyacTuy B MPOCTpaHCTBe C TevyeHmem BpemeHun. Kakon cpoHT Gymet obpa3oBbiBaTbCS B MPOCTPaHCTBE,
ecnu vactuupbl 3apsga 6ygoyT pasneTtatbCs B MPOCTPAHCTBE C OAMHAKOBOW MO MOAYMI0 HavarbHOM
CKOpOCTbIO, Vo, HO NapannensHON NOBEPXHOCTU 3eMNN?

3apsa e ABMKETCS B 3NeKTPUYEeCcKoM Mosie C BEKTOPOM HanpshkéHHocTn E=nx Eo sin(z/a). B HavanbHbIV
mMomeHT BpemeHu r(t=0)=0, V(t=0)=n: Vo. HainTn 3akoH gBnxeHus 3apsaa.

OneKTPOH ABWXKETCS1 B MAarHATHOM MOSie C HanpsbkEHHOCTbIO H=n; Ho cos(ay). HaiTu 3akoH gBwXeHust u
TpaekTopuio anekTpoHa, ecnu r(t=0)=0, V(t=0)=Vo ny.

3apsig € OBWKETCA B CKPELUEHHbLIX MOCTOSHHBLIX OAHOPOOHbLIX 3MEKTPUYECKOM W MarHMTHOM MOMsX CO
B3aMMHO NeprneHANKYNAPHbIMU HanpshKEHHOCTAMU. HanTu ckopocTh 3apsiga, ecnu r(t=0)=Ro n V(t=0)=Vo.
Yactuua maccbl m, OBWXKYLLENCA CO CKOpPOCTbl Vi, mepexoauTt M3 NeBoro nonynpocTpaHctea, x<0, B
npasoe x>0. Onpegenutb W3MEHEHWE HaMpaBNeHUs OBWXKEHUS 4YacTuubl, €ecnu B  JIEBOM
nonynpocTpaHcTBe NoTeHumnan paeeH Uy, a B npaBom nonynpoctpaHctee Us.

LWapuk ¢ maccon m cBob6OOHO MagaeT C BbICOTbl h B LEHTP 3aKPEMNEHHOr0 Ha MpYXWMHE MaCCUMBHOIO
O[HOPOAHOro rOPU3OHTanbHOrO Aucka ¢ maccou M. HaiTu 3akoHbl OBWMXEHMS AMCKa U Lapuka ans
Crny4yaeB ynpyroro v NOJSIHOCTLIO HEYNPYroro yaapoB (nocne nepBoro coygapexus). Npy kakoMm  ycnosuu
ynpyrue coygapeHust 6ygyT npoucxoguTb B OOHOM U TOW e TOYKe MPOCTPaHCTBA C MaKCUMarlbHOW
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yactoTon. B MOMeHT coymapeHusa Lwwapuka O AUCK npeHebpedb BAWSHUEM CUMbl YNPYrocTu U Cubl
TSDKECTMU.

OQHOPOAHbIN CTEePXEHb ANWHbI | B HAYamnbHbI MOMEHT BPEMEHM 3aHMMaeT BEPTUKaIbHOE MOMOXEHNE U
onupaeTca Ha rNagkyl TrOpPUM3OHTanbHYK MOCKOCTb. 3aTteM noj BeCcbMa ManbiM  CryvyarHbIM
BO30EWNCTBMEM CTEPXKEHb HAYMHAET NafdaTb Ha MMOCKOCTb. HalTn TpaeKTopmio BEPXHETO KOHLIA CTEPXKHSI.
OnpegenuTb (NPUBNMKEHO) 3aKOH OBWXEHUS YacTuLbl B OKPECTHOCTM TOYKM MoBopoTa. PaccMoTpeTh ABa
cnyvas: U(a)=0 n U(a)=U'(a)=0, roe a -- To4Kka NoBOpOTA.

Haitn €BHbIN BWO CMMMETPUYHOrO MO X NOTeHuumana, ecnu nepuon KonebaHwn vacTuubl NPsSMO
MPOMNOPLMOHANEH SHEPTMM YacTuLbl.

MoxxeT fn cyLlecTBOBaTb CUMMETPUYHbIN MO X NOTEHLUMAn, B KOTOPOM nepuopn konebaHui, T=a/E"2,

Touka ABUMXETCH B OAHOPOOHOM MOfe TSXEeCTU MO rnagkoMy KpyroBOMY KOHYCY, OCb CUMMETPUU KOTOPOro
pacnonoxeHa BepTUKaneHO. HaTu TpaeKkTopuIo TOYKM U peakLmio CBA3N.

YacTuua OBMXKeTCA B OOQHOPOLHOM Mofie TSXKeCTW Mo rnagkon cdepe paguyca a. Hantu cuny peakuum
coepbl R Kak OyHKLMIO KOOpPAUHAT U CKOPOCTU, a TakkKe onpeaenutb KOOpAWHATY Zc OTpbiBa TOYKU OT
coepsbl.

OpgHopoaHas uenoyka AnuHbl | NepekuHyTa Yepe3 BEPXHIOK TOPU3OHTamNbHYI0 rpaHb HEeMNoABMXKHOM
NpU3Mbl, CEYEHNE KOTOPOWM SBMSETCHA Tpaneumsi C OCTPbIMU Yriiamu o U 3 MpU roOpU3OHTaNbHOM HIDKHEM
OCHOBaHUN. KakoBO nonoxeHne paBHOBECUS LIENOYKM Ha NpU3Me C rmagknumun rpaHamMu, ecnu a--anvHa ee
rpaHn?

Ha ogHOM KOHLEe NErkon HepacTHXKMMON HUTW, MEPEKNHYTON Yepes rnagkuin 6110k npeHebpexxmMMo marnon
Macchbl, YKpenneH rpy3 maccbol m+. [1o Apyromy KoHLY HUTU nepemeltaetca obesbsHa Macchl My NO 3aKOHY
&(t)$ oTHoCcKTENBHO HUTK. HaTn cyHKUUIo JlarpaHxa CUCTEMbI U 3aKOH ABWXEHUS rpy3a U 06e3bsiHbl.
Touka Maccbl M MOXET ABUraTbCsl MO rMaakon KpuBon y=a sin kx. OCb X ropu3oHTasnbHa, a ocb y obpasyet
yron a ¢ BepTukanbio. Hantu dpyHkumio JlarpaHka u SHepruto ToUKu.

Touka Maccbl m, KOTOpas MOXeT NnepeaBuratbCd MO [MagKoW TOPU3OHTamnbHOM MPSMON, coefuHeHa
NPYXMHOW C HEMOABWXKHOM TOYKOW, HaxoslWencss Ha pacCcTodaHum h oT npsMon. Hantu dyHKuMIO
Narpawnxa, npegnonarasi, YTo NPYXUHa NoAYMHEHa 3aKOHY ['yKa, a )XeCTKOCTb NMPYXWUHbI K 1 €€ AnuvHa lp B
HeHanps»KEHHOM COCTOSHUN N3BECTHbI. Hannwunte ypaBHeHus JlarpaHxa.

OnpenennTb 3aKoH U TPAEKTOPUIO OBMKEHUS YacTulbl B noTeHuunane U(r)=mw?3r2})/2.

OnpegenvTb HavMeHbLUee paccTosHMe Mexady YacTuuamu, ecnu nepsBas M3 HUX HanetaeT u3
OEeCKOHEYHOCTM CO CKOpOCThio V' 1 npuuenbHbIM napameTpoM p Ha BTOPYyl, MepBoHaYvanbHO
nokomsLLytocd. Macca vyactuu my, my, 3aKOH B3aMMOAEeNCTBUA Mexay Yactuuammn U(r)=a/r.

Yactuua nagaet B ueHTp nonga U(r)=-a r" ¢ KoHe4yHoro pacctosHus. bygeTt nu yucno obopoToB BOKpYr
LeHTpa, caenaHHbIX NPy 3TOM YacTuLen, KOHEeYHbIM? ByaeT v KOHeYHbIM BpeMs nageHusa?

Ynpyras npeHebpexxumMo Marnol MacCbl HWUTb, AJNIMHA KOTOPOW B HEPACTSHXKMMOM COCTOSIHUM lp=2a,
nepekuHyTa 4Yepes [OBa rNagkmx ropuU3oHTamnbHbIX CTEPXHS, PAaCMONIOKEHHbIX HAa OAHOM YpPOBHE Ha
paccTosHun a. Oba KoHUa HUTW COeAMHEHbI LIapukoM macckl m. OnpegenvTb 4acToTy BepTUKANbHbIX
konebaHui Wapuka, ecnv B NONoXeHnn paBHOBECUS, HATb 0Bpa3yeT paBHOCTOPOHHUI TPEYroSbHUK.

[1Be Npy>XMHbI C )XECTOKOCTAMM K COeAUHEHbI OOHUMM KOHLLAMU C MaTtepuanbHOW TOYKOM C Maccom m, a
OPYIMMU K MPOTUBOMOMOXHbLIM BEpPTMKalbHbIM CTEHaM. B HepacTsKMMOM COCTOSIHUM MPYXWHbI MMEKT
anuny lp. PacctoaHne mexay cteHamm 2[. MNpeHebperas cunon TsSKecTu onpefenuTb YacToTy NUHENHbIX
kornebaHui.

LLlaprk maccbl m MoxeT aBuratbest no napabone y=px2. K wapuky npukpenneHbl oanHaKOBbIE MPYKUHbI C
XECTKOCTbIO K, KOTOpble HaBWUTbl Ha napabony n 3akpenneHbl Ha PacCcTOSHUW a OT BepLUMHbI napabonkbl.
[nNuHa Kaxxaow NpyXnHbl B HEPACTSKMMOM COCTOSIHUM @. HanTn 4acToTy NMMHENHbIX KonebaHui.

Ha rnagkon ropusoHTanbHOM MOBEPXHOCTU pacnonaraeTcs rpys ¢ maccom M. lNpaBas cTtopoHa rpysa
coeguHeHa C BepPTUKanbHOW CTEHOW MNOCpPeACcTBOM MPYXWUHbI C XECTKOCTbIO K W gnuHow L (B
HepacTsKMMOM cocTosiHMM). K rpy3y Kpensit mateMaTU4eckuii MasiTHUK ONUHbI | C Maccol Ha KoHue m.
Onpegenutb cO6CTBEHHbIE KONebaHnst CUCTEMBI.

Ha rmagkvii ropusoHTanbHO PacroNOXEHHbIN CTEPXEeHb ONUHbI 2lp HaBUTbI MPYXWHbI C XECTKOCTbHO K.
OfHU KOHUbI MPYXWHbI 3akpenneHbl K KOHUaMm CTepXkHs, a apyrme k 6ycuHke maccbl m. K 6ycuHke
npuKpenneH MateMaTuyeckuii MadaTHUK annuHon | 1 macco m. Hantu cobCcTBEHHbIE YacTOTbl CUCTEMBI U
HOpMarbHble KOOPAWNHATHI.

Hantn cobcTBEHHbIE YACTOThl M HOpMarbHbIE KOOpPAMHATHI ANA ABOMHOMO MareMaTU4eckoro MasiTHMKa.
[nNuHbI 1 Maccbl Ha KOHLAX KaXKaoro cerMeHTa paBHbl [ U M COOTBETCTBEHHO.

Onpenenvtb 9dEKTUBHYIO MNOTEHUMANbHYD 3HEPIUI0 MaTeMaTUyeckoro MasiTHUKa, ecnv ero Toudka
noaBeca coBepLlaeT ObICTpble ropM3oHTanbHble KonebaHnsi No 3akoHy s(t)=sp cos wt.

OnpegennTb ABMXeHUe GbICTPOK YacTuubl, BreTatowen B none U(x,y,z)=A(x?-y?)sin kz nog manbiM yrrom
K ocu z.

Haitn ycnoBusi napameTpuMyecKoro pesoHaHca And manbix konebaHun matemMaTudecKkoro MasiTHuKa
AnvHbl [ 1 Maccel m, ecnyu To4ka noAaeeca KonebreTcs B BepTUKaNbHOM HamnpasneHun no 3akoHy s(t)=so
cos(y t)$, $ y =2wo+e.
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MonoBnHa UUNMHAPUYECKON MOBEPXHOCTU HaxogouTcA Ha abConTHO LepoXoBaTOW MOBEPXHOCTU WU
coBepLuaeT Manble konebaHusa. Hantu nepuog konebaHui.

lMonoBuHa Wapa HaxoauTca Ha abCONTHO LLEPOXOBATOM NOBEPXHOCTU U COBEPLUAET Marnble konebaHus.
Hantn nepunopg konedaHui.

HaliTu KMHEeTU4YeCKyt0 3HEepru OOHOPOOHOrO LUMMHAPA, KaTalwwerocss Mo BHYTPEHHEW CTOPOHe
LUNUHOPUYECKOM NOBEPXHOCTN paamyca R. Yemy paBeH nepuog Manbix konebaHun Ans Takom cuctembl?
Hantn dyHkumio MamunbToHa Ans 4acTu ¢ Maccom m OBWXKYLLEWCHS B LeHTpanbHom none. lMoTeHuman
nons U(r). HanucaTb kaHOHWYeCKNe ypaBHEHMS.

Hanucatb ypaBHeHus MamunbToHa Ana hn3nyeckoro MasiTHMKa MacCbl m, ecnv 0aHa U3 rmaBHbIX OCen
WHepuMM napannenbHa OCh BpalleHUs 1 NPOXOAUT Ha paccTosiHUM | OT He€. MOMEHT UHepLUN MasTHUKa
OTHOCUTESTbHO 3TOM OCU paBeH J.

HanTtu doyHkumio MamunbToHa ons cBob6ogHON penaTUBUCTCKON YacTuLbl.

CoctaBuTtb 1 pewmnTb ypaBHeHne MamunbToHa-Akobun Ans 0AHOMEPHOIO NMMHENHOTO FAapMOHNYECKOTro
ocuMnNATopa € YacToTOM W M Maccon m. HanTu 3akoH OBUXKEHMS.

CocTaBuTtb 1 pelwmnTb ypaBHeHUe MamunbToHa-Akobu Ans YyacTuubl Macchl m 1 3apsaoM e B OGHOPOAHOM
3ANEKTPUYECKOM MOSe HanNpsKEHHOCTbIO E. HanTtn 3akoH ABMXeHUS.

CocTaBuTtb U pewmnTb ypaBHeHUe MamunbToHa-Akobun ona YacTulbl Macchl M v 3apsagoM € B NepeMEHHOM
3MNeKTPMYECKOM Nose, 3a4aBaeMbiM BEKTOPHBIM noTeHuunanom A(t)=Ao cos w t. HanTtu 3akoH gBMXeHUS.
Mo KoHycHOM Tpybe CTaLMOoHapHO NPOTEKaeT HeCXKMMaemas XnakocTe. Hangute ckopocte B MonepevyHomM
cevyeHmn Sz, ecnm CKOPOCTb XXMAOKOCTU paBHa V¢ B NonepevyHom cevyeHumn Sy.

M3 oTkpbiTOro 6aka 4epes 6orblUoe OTBEPCTUE BhiTEKAET Boda. Onpeaenute CKOPOCTb UCTEYEHMS BOAbI,
ecnu ypoBeHb BoAbl B 6ake paBeH h. Kak M3aMeHUTCA OTBET eciin BePXHHIOH YacTb Oaka 3anasTb KPbILLKOW,
a B bake nogaepxmBaTb AaBreHue p.

LnnnHgpuyeckun cocyg ¢ nnowagbio OCHOBaHUA S HanonHeH Bogow. Ha gHe cocyaa oTKpbIniv OTBEPCTUE
nnowagbto 0<< S. Yepes kakoe BpeMsi t BCs BoAa BbITEYET U3 cocyaa.

Hecxnmaemas Bs3kas XMAKOCTb B OTCYTCTBUE CUN TAXKECTU ABUXKETCS CTaLMOHAPHbIM NOTOKOM NO
uunuHgpuyeckon Tpyde paguyca R. Nepenan AaBneHns Ha eauHNLY ANVHbI NOCTOsSIHEH U paBeH Ap/L.
HaliTi nons ckopocTu 1 AaBneHus, a Takke 06BbEM XUAKOCTU NPOTEKAKOLEN B e4MHULY BPEMEHUN Yepe3
nornepeyvHoe ceyveHune Tpyobl.

Hecxunmaemas Bsizkasi XXMAKOCTb B OTCYTCTBUE CUI TSXKECTU OBMXKETCS CTaUMOHAPHbIM NOTOKOM MO
UunuHapu4eckomn Tpybe ¢ BHELHUM pagnycoMm R 1 BHYTpeHHUM paanycom a. [Nepenas aaesneHus Ha
eAVHULY ONUHbI NOCTOSIHEH M paBeH Ap/L. HanTu nonsa cKopocTu U AaBreHus, a Takke 06bEM XNOKOCTH
npoTekatLLen B eQUHULY BPEMEHN Yepes nonepevHoe ceyveHne Tpyobl.

OnyHHBIM uMNUHAP paguyca Ry nepemeLlaroT BAOMb €ro OCK C MOCTOSAHHOW CKOPOCTbI0 Vi BHYTpU
KOaKCManbHOro C HUM HEMOABWXKHOMO LunuHapa paguyca R». NpocTpaHCTBO MeXAy LUNMHOpamMm
3anosiHEHO XUAKOCTbIO C KO3 DULNEHTOM BA3KOCTU . HanTu none cKopocTemn XNOKocTu.

anMepr BONpoCoOB, BbIHOCUMBbIX Ha 3a4eT

[ante onpeneneHne matepnansHON TOYKU.

[ainTte onpegeneHne yrnoBon CKOPOCTH.

Cdpopmynupyiite TpeTuin 3akoH HbloTOHa.

[HaiiTe onpeneneHne MOMEHTY UMMyIbca YacTuupbl ¢ maccoit $m$.

lMpuBeauTe SBHbIN BMA AN1S NOTEHUMANbHON S3HEPIMM YacTuLbl B MOSE CUIbl TSXKECTN.

[Hanite onpegenexne nHTerpanam ABWKEHUS.

Hanuwwute kBagpaTtypy, ONpegensiowyo 3akoH ABWKEHUS B OOHOMEPHOM crydae (cuutatb, YTO Ha

YacTvuy AeNCTBYIOT NOTEHLMANBbHbIE CUMbI).

8. [aiTe onpenenexune cessu(en).

9. Kyaa HanpaBneHbl Cunbl peakuumn CBA3u, eCcnn 3agaHo ypaBHEHME CBA3MN.

10. CchopmynupynTe NpUHLMN HAUMEHbLUETO AENCTBUS.

11. Hanuwwurte dyHkuuio JlarpaHxa cBoOOAHOM YacTubl.

12. Ecnu cunbl, AencTByOWME HA CUCTEMY, MHBApUaHTHbI OTHOCUTENbHO MOBOPOTA, TO Kakue dusnyeckue
BEMNNYUHbI COXPaHSOTCS.

13. Yactuua nagaet BHM3 MO4 [OEeNCTBMEM cunbl TsbkecTu. B npouecce nageHns macca 4vactuupl
HenpepbIBHO YMeHbLUaeTcsl. Kak COOTHOCMTCH YCKOPEHME YacTuubl C YCKOpeHuMem cBoOOAHOro
nageHus (bonblue, MeHblUe, paBHO)? [ante KpaTKoe NOsiCHEHNE.

14. Hanunwwute BbipaxeHune gns cunsl Kopnonuca.

15. Kakne BenuumHbl COXpaHSATCS B LLEHTparbHOM none?

16. Yactuua cosepluaeT (UHUTHOe aBWxeHWe B noTeHumane $U(r)=-\alpha/r$. Kakas saBucuMMOCTb
nepuoga MOUHUTHOIO ABVXXEHUSA OT SHEPrMm YacTuupbl.

17. Dante onpeaeneHne ynpyromy CTONIKHOBEHMIO.

Noghrowob =
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I'Iepeqel-lb TeéM, BbIHOCUMbIX Ha 9K3aMeH

OCHOBHblE NOHATUSA TEOPETUHECKON MEXAHUKUN: CUCTEMbI OTCYETA, MaclwTad AnuHbI, BpeMs.
MpeobpasoBaHus Manunesa. MatepunanbHasa Touka.

KuHemaTuka mexaHnyeckux cuctem. CkopocTb. YckopeHue. Mmnynsc. MOMEHT nmnynsca.

OnHammnka MexaHn4eckux CUCTeM: 3akoHbl HbloToHa.

[dvHamMuka MexaHN4YecKnx CUCTEM: 3aKOH U3MEHEHUST MOMEHTa MMNyrbCca.

Cunbl. MNoHATME NnoTeHunanbHoM cunbl. NoTeHuManbHasa 3Heprus.

3aKoH N3MeHeHNs1 1 coXpaHeHus aHeprnin. PaboTta. 3akoHbl COXpaHEHUs UMMyNbCa U MOMEHTa UMMyIbca.
WHTerpanbl OBWXEHWS.

OpHomepHoe ABwkeHne. 3akoH ABWXKEHUS B O4HOMEPHOM criyyae. Mepuog (pMHUTHOIO ABMXKEHNUS.
OnpepgeneHune NnoTeHUManbHoOM 3Heprumn No nepuoay konedaHui.

Casasun. Knaccudumkauus ceaseit. NoHsaTMe 0 BUPTYanbHbIX NepemelleHnsax. ioeansHble cBA3N.
MocTaHoBKa 3agayu co cBsa3aMu. Peakumsa cun. YpaBHeHus JlarpaHxa nepBoro poaa.

Narpanxes popmanunam. O600WEHHBIE KOOpANHATLI. [MPUHUMN HAaUMEHbLLEro AeNCcTBUS. YpaBHEHUS
JlarpaHxa BToporo poga. O000LWEHHbBIA MMMYNbC 1 cuna.

Csonctsa dyHkuun JlarpaHxa. ®yHkuma JlarpaHxa csobogHon yactuubl. PyHKUMS JlarpaHxa YacTuubl B
none. ®yHkuus JlarpaHxa B3aMMOAENCTBYIOLLMX MaTeEpPUarbHbIX TOYEK.

3aKoHbl COXpaHEHUs1 SHEPIMK, UMMNYNbCa U MOMEHTA MMMYSbCa Kak CreACTBME UHBAPUAHTHOCTU (PyHKLMK
JlarpaHxa.

3apgava Kennu.

[BmxeHne B HemHepumanbHON cMCTeEME OTCHETA.

LleHTpanbHoe none. ViHTerpansl asmxeHus. ObLlee pelleHne 3agaym B LeHTpanbHoM none. lNagexuve Ha
LEeHTp.

KennepoBa 3agava. 3akoHbl Kennepa.

Ynpyrue ctonkHoBeHusl. PaccesaHue yactuy. CeveHne paccesHus.

PaccesiHue B noteHumane $\alpha/r$. dopmyna Pesepdopaa.

Manble konebaHus. JINHeNHbIN rapMoOHMYecKuin ocuunnaTop. MatemaTnyecknin MasiTHUK.
BbiHyxaeHHble konebaHus. PesoHaHc.

KonebaHusa co mHorumu cteneHsmn ceoboabl. Co6CTBEHHbIE YaCcTOThI.

Manble konebaHus ¢ y4€Tom cun TpeHus. QuccmnatmBHas pyHKuus. BelHyXaeHHble Konebanusi npu
HanM4YnM TpPeHMs.

AHrapmoHuyeckme konebaHus.

MapameTpuyecknii pesoHaHc.

MeTopg ycpeaHeHwui.

MasaTHuk Kanuupl.

OewxeHne TBEpAoro Tena. KuHetuyeckas sHeprua TBEpOOro Tena.

TeH3op nHepuuu. MNMoHATUE O rNaBHbIX 0cAX MHepuun. CBoNCcTBa TeH30pa UHepunn. MOMeHT umnynbsca
TBEpPAOro Tena.

YpaBHeHMe OBUXKEHUA TBEPOOro Tena. YpaBHeHus Ounepa. AdpdekT xaHnbekoa

Conpsiké€HHble nepemMeHHble. PyHKLUMA MamunbToHa. YpaBHeHUs laMunbToHa.

dasoBoe npocTpaHcTBO. Teopema Jlnysunns.

Ckobku NMyaccoHa. MHTerpanbl gBmkeHns. ToxaecTso Akobu.

KaHoHu4yeckne npeobpasoBaHus.

YpaBHeHne MamunbToHa-AKoow.

Teopema Akobu. PazgeneHne nepeMeHHbIX.

Teopus BO3MYyLLEHUNA.

[MepemMeHHble aencTBME-Yron.

O6wWwme NOHATUS TMOPOAMHAMUKN. YPaBHEHNE HEMPEPLIBHOCTMY.

YpaBHeHne Jnepa.

MmppoctaTtuka. 3akoH Apxumega. bapomeTpuyeckas dpopmyna. 3akoH bepHynnu. Teopema TomcoHa.
MoTteHumansHoe TedeHne. ObTekaHme xungkoctu. MNapagoke O'Anambepa.

MogbemHas cuna XXykoBcKoro.
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43. 3ByK. 3BYKOBbIE BOJHbI.

44. YpaBHEHWs HEMPEPbIBHOCTU MMNYbca U aHeprnn. MNMNOTHOCTM NOTOKa MMMYbCa N SHEPTUN.
45. YpapHble BonHbl. Agnabara toroHmo.

46. YpaBHeHue HaBbe-CTtokca.

47. O6TekaHune Ten BA3KOMW xuakocTbio. dopmyna CTokca.

48. [Ouccunaums SHEPrnm B HECKMMAEMOW KNOKOCTU.

3aueT npoBoauTca B nucbMeHHOM chopme. Obyyaroemyca aaetca TecT, cogepxatiero 21
BOMpPOC Ha 45 MuHYT. 3a4eT cuntaeTcs cgaHHbIM, ecnu oby4aloLminca oTBETMN BEpPHO Bornee yeM Ha 75
NpoLEeHTOB TecTa.

OK3aMeH NpoBOAMTCS B ABa 3Tana: HanmcaHue TecTa U YCTHbIA OTBET Ha 9K3aMeHaLUMOHHbIN
6uneT cogepxallmn ABa BONPOCca 1 NpakTUYECKylo 3aaaqy.

OueHka yooBneTBOpmUTENbHO BbICTaBNAETCS 00yyatoLLeMycsl, eCriv OH yCneLwHo caan TecT,
Hanucas 6onee 75 npoueHTOB TecTa (TecT cocTonT He 6onee Yem u3 33 BONPOCOB 1 NPOBOAUTCS B
TeyeHun 60 MMHYT) M HE OTBETUS Ha 3K3aMeHaLMNOHHbIN Buner.

OueHka xopoLUo BbiCTaBnsieTca 0byyaroLemycs, ecnv OH yCrneLwHo caan TecT, Hanvcas bonee
75 npoueHToB TecTa (TecT cocTouT He Bonee Yem 13 33 BONPOCOB 1 MPOBOANUTCS B T€YEHUN 60 MUHYT 1
OTBETUIT HA OOWH 3K3aMeHaLMOHHbIA BONPOC (NpW YCIOBUW pEeLLEHHON NPaKTUYECKON 3adade).

OueHka OTNMYHO BbICTaBMAsieTca oby4varoLemMycs, eCnm oH yCnewHo caan TecT, Hanmcas 6onee
75 npoueHToB TecTa (Tect cocTouT He Bonee Yem 13 33 BONPOCOB M NPOBOAUTCS B TeYeHUN 60 MUHYT U
OTBETUIT Ha ABa BOMNpoca 13 3k3aMeHaLNOHHOro buneTa (Npu ycrnoBun peLLeHHOW NpaKkTUyYecKom
3agave).
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