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PABOYASA MPOrPAMMA YYEEHOW OUCLIUMIIUHBI

51.0.24 — Teopemu4eckas MexaHuKa U MexaHuka Cri/loWHbIX cped

1. Kog  HaumMeHoBaHUe HanpaBlieHUs NoAroToBku/cneLnanbLHOCTU:
03.03.02 — cbusuka

2. Mpodunb nogroToBku/cneunanusauusa: "JddepHas u meduyuHckas gusuka”, "Qusuka

meepdozo mena”, "®usuka na3epHbIX U criekmparsbHbIX mexHoaoaud”

3. Ksanudmkaumus BbinyckHUKa: bakasiasp

4. Dopma obyyeHusa: o4yHas (OHegHasi)

5. Kacdheppa, oTBevarowas 3a peanusaumio gaucuunnunbsl: 0802 - meopemuyeckol pusuku

6. CocTtaBuTenu nporpamMmmbl Mapmo Cepeell MisaHosuy
®HO

0.¢h.-M.H. doyeHm

YueHast cmenerHs Y4eHoe 386aHue

7. PekomeHpoBaHa: HMC gusuyeckozo gakynbmema om 25.05.2023 2. npomokos Ne 5
(HaumeHosaHue pekomeHOyroWel cmpyKkmypsl, 0ama, HoMep NPOMOoKona)

8. YueOHbIN rop: 2024-2025 | 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

OCHOBHbIE MOHATUA U
3aKOHbl HbHOTOHOBCKOW
MeXaHWKK

O6LmMe NOHATUS  TeopeTuyecKon MexaHnku. Cuctemsl
oTcyerta. [NepBbii 3akoH HbtoToHa. NMpeobpasoBaHust
anunes. Cunbl. BTopoii n TpeTuin 3akoHbl HbtoTOHA.
PaboTta cunbl. MoTeHumnanbHble cunbl.  CBA3N.
Peakuuu cBasein. YpasHeHue JlarpaHxa 1-ro poga.
O6Liee ypaBHEHNE MEXAHUKM.

1.2

Jlarpanxes hopmanunam

O606LLeHHble KoopauHaTbl. [pyHUMN HaMMeHbLUEro
pencrteusi. OyHkums JlarpaHxka. 3akoHbl COXpaHeHus
KaK CBOMCTBA CUMMETpUM YHKUMUK JlarpaHxa.

1.3

[BmxeHne B LEeHTparibHOM
none

3apava gByx Ten. LeHtpanbHoe none. CoxpaHeHue
MOMEHTa MMMNynbca YacTulbl B LIEHTpanbHOM none.
OyHkUmMA JlarpaHka 4acTuubl B LIEHTpanbHOM nore.
CoxpaHeHVe MOMEHTa uMnynbca W BTOPOW 3aKOH
Kennepa. PelweHne 3agayn 0 OBMXEHUN 4YacTuubl B
ueHTpanbHom none. "lMageHne" Ha ueHTp. 3agava
Kennepa. 3akoH OBWXeHUS. YpaBHEHWE TpaeKTopumn.
CTONKHOBEHUs1 4acTuu. YNpyroe CTONKHOBEHNE B
cuctemMe UeHTpa uWHepuun (U-cuctema).  Ynpyroe
CTO/IKHOBEHME B NabopaToOpHOM CUCTEME KOOopAMHaT
(n-cnctema). [Ouarpammbl  paccesiHns.  PaccesiHue
yacTuy, B LUeHTpanbHOM none. JddeKkTnuBHoe U
anddepeHymansHoe cedveHns paccesiHus. PaccesHue
ofHom Yactuubl. Popmyna Pesepdopaa.

1.4

KonebaHus

OpHomepHble konebaHus. BelHyxaeHHble konebaHus.
KonebaHua c¢ TpeHunem. KonebaHmsas co MHoOrmmm
cteneHamu cBobogbl. Llenoykn. AHrapmoHudeckue
konebaHus. MNapameTpuyeckuii pesoHaHc. [BmxeHne B
ObIcTpo ocumnnupytolem none. MasaTHuk Kanuupl.

1.5

[OuHamuka TBEpaoro Tena

MoHsaTre TBepaoro tena. KuHematuka tBepaoro tena.
KuHeTnyeckasa aHeprus TBepgoro Tena. MomeHT
KonmyecTBa OBWKEHNSA TBEpAOro Tena.
CYMMETPUYECKUIA  BOJTYOK. YpaBHeHus Onnepa.
[BWKeHne B HeMHepLumManbHbIX CUCTEMAX OTcYeTa.

1.6

MamMunbTOHOB hopManuam

YpaBHeHus MamunbToHa. Ckobku MNyaccona. [enctene
Kak yHKUMS KOOpAMHAT U BpeMeHu. YpaBHeHWe
MamnnbToHa-Akobu. KaHoHuveckme npeobpasoBaHus.
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Teopema JlnyBunnsa. YpasHeHue [amunbToHa-Akobwu.
PasgeneHvne nepeMeHHbIX.

1.7

MppoanHamuka

OCHOBHblE  MOHATUS M YpaBHEHWUS  MeXaHWKU
CMMOWHbIX  cpeg. MapocTaTtuka. YpaBHeHne
BepHynnu. Mapapokc OJanambepa. 3BykOBble BOIHbI.
Odpekt [Honnepa. YpaBHeHWss  HeNpepbIBHOCTU
umnynbca W 9Heprun. Hecxknmaemasi >XUOKOCTb.
Bsiskaa xugkoctb. YpaBHeHune HaBbe-Ctokca. 3akoH
nopobus.

1.8

3aknoveHune

paHnubl  NPUMEHUMOCTU  3aKOHOB  KIlaCCUYEeCKOM
MEXaHVKU 1 ee JanbHewnwee pa3BuTue.

2. MpakTunyeckune 3aHATUA

2.1

dopmanumam

KnnemaTtunka n HbtoToHOB

KuHemaTtunka maTepuanbHOM ToYKkU. [JuHaMmuka
MaTepuanbHOM TOYKK. 3aKOHbI MU3MEHEHNS U
COXpaHeHus umnyrnbca, aHeprun. Hterpansl
OBWKEHUN.

22

OpgHoMepHoOe aBuxeHMe

[BmxeHne B OQHOMEpPHOM noTeHunane. Ol'lpeﬂel'leHl/le
nepunoaa 4yactuubl, LI,BI/I)KyLLI,eVICFl B AMeE. Onpe/J,eneHme
noTeHunana no 3HepFeTI/I‘-IeCKOl71 3aBNCUMOCTU
nepnoaa (*)I/IHI/ITHOFO OBUXEHUA.

23

Jlarpanxes bopmanunsm

YpaBHeHus [larpaHxa nepBoro popfa. YpaBHeHud
Jlarparxa BTOpOro poga.

24

LleHTpanbHoOe none

[BmxeHne B LeHTpanbHOM none. Teopus paccesHus.
[MageHve Ha LeHTp.

2.5

KonebaHus

Manble ogHomepHble konebaHusi. BbIHY)XOEHHbIE
konebaHnsi. PesoHaHc. 3atyxawowme konebdaHus.
BblHykOeHHble  KonebaHua Cc  y4ETOM  TpeHus.
KonebaHus cuctem co MHOMMMU CTeneHsmMu csobobl.
HopmanbHble koopaumHatbl. HenuHenHble kornebaHus.
KonebaHua B GbicTpoocuunnupytowem none. Metoa
Kanuupl.

26

MamnnbTOHOB (hopManunsm

YpaBHeHve [amunbToHa. PyHkuma [amMunbTOHa.
Ckobku lNMyaccoHa. [encTtere kak yHKUNS KOOpaAMHAT.
YpaBHeHve [amunbtoHa- HAkobu. KaHoHu4Yeckue
npeobpasoBaHua. OnpegeneHuve. [lpomnsBogdiuas
dYyHKUMA  KaHOHMYeckoro npeobpasoBaHud. Buabl
NPon3BOaALLMNX OYHKLINA.

2.7

M'mppoanHamuka

YpaBHeEHME HEMNpPEpbLIBHOCTU. YpaBHeHMe Jwnnepa.
Hecxmumaemass >kugkoctb. CraumoHapHoe TeuyeHue
XVUOKOCTW. YpaBHEHME OBVXKEHWNSI BA3KOW XXUOKOCTU.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUA

Bugpbl 3aHATUN (KONTMYECTBO YacoB)

Ne HanmeHoBaHne Temsbl CaMoCTOSTen0nas
n/n | (pasgena) gucumnnuHel | Jlekummn MpakTnyeckme | JlabopaTopHble pa6ota Bcero
OnemeHTapHble
1 | NpyHUMNbI N ypaBHEHUSA 6 8 8 22
KIacCU4EeCKON MEXaAHUKM.
2 | Jlarpanxes cpbopmanmsm. 7 6 6 19
3 | fswkenve s 10 12 12 34
LeHTpansHOM none
4 | KonebaHus 12 10 10 32
5 | OuHamuka TBEpAOro Tena 6 6 8 20
6 MamnnbTOHOB 12 12 18 42
dopmanmam
7 | N'mgpoamHamuka 14 14 18 46
8 | 3aknto4veHne 1 1
Toro: 68 68 80 216
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14. MeToan4yeckue ykasaHus Ans ooy4aroLWmMxXCcsa nNo 0OCBOEHUIO ANCLUMNIIUHDbI:

Heobxoaumo nocne Kaxgow nekumm no ee Teme pasbupatb M ocBamBaTbh JIEKLUMOHHbBIN
mMaTepuan, Ans  ero Jnyywero MOHUMAaHUA 4YUTaTb PEKOMEHAOBAHHYHD OCHOBHYH W
AONOMNHUTENbBHYKD  NUTEpaTypy, [OTOBUTbCA K  MNPaKTUYECKOMY  3aHATUO, pasbupas
COOTBETCTBYIOLLUMIA TEOPETUYECKUA MaTepuarn, CUCTeMATMYECKM BbINOMHATL AOMalUHWE
3afaHns, He nponyckaTb TeKylwMe TeCcTMPOBaHUA MO NPOMOEHHOMY TeopeTU4eckoMmy W
npakTu4yeckomy matepwmarny.

15. lMepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n McTOoYHMK
1 JlaHday, J1.[0. Teopemudeckas ¢pusuka. T. I: MexaHuka / J1.[. JllaHOay, E.M. Jlugpwuy. — M.:
®usmamnum, 2007. — 222 c.
2 JlaHday, J1.[]. Teopemudeckas ¢pusuka. T. 6: [udpoduHamuka / J1.[. [laHday, E.M. Jlupwuy. —
M.: ®usmamnum, 2006. — 731 c.

6) gononHWUTenbHaa nuTeparypa:

Ne n/n McTOYHMK

3 lMasnexko FO.I". Jlekyuu no meopemu4deckoli MexaHuke. — M.: N38. Mock. YH-ma, 1991.
— 336 C.

4 ApHoned B.N. Mamemamu4yeckue memoOdbi Knaccudeckol mexaHuku. — M.: Hayka,
1989. — 472 C.

5 londcmedH I'. Knaccuyeckas mexaHuka. / lNep.c aHen. A.H.Pybawosa. — M.: Hayka,
1975. — 416 C.
Cb6opHuk 3aday no meopemudeckol ¢pusuke: YuebHoe nocobue dns ay3os (130.2-e) /

6 J1.I.I'peyko, B.N.Cyzakos, O.®.Tomacesuy, A.M.PedopyeHko. - M.: Beicwas wkona, 1974.- 321
C.

7 Onbxosckuli N.W., lMNaeneHko FO.I"., KyabmeHkos J1.C. 3adayu no meopemuyeckol
MexaHuke 0ns ¢pusukos. — M.: N30-eo0 Mock.yH-ma, 1977. — 395 C.

B) UH(pOpMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
1

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memodudeckue pekoMmeHdayuu, rnocobusi, 3adayHUKu, MemoOu4YyeCcKue yKa3aHUsi M0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOIIbHbIX), Kypcoabix pabom u dp.)

Ne n/n NcTouHmnk
3agaum c peleHmsaMmM No TEOPETUYECKON MEXAHMKE: HBIOTOHOB M NarpaHXes hopmasnunsm :
1 y4yebHoe nocobue gns sy3os. Y. 1/ A.A. KameHckuii, C.1. Mapmo, M.B. ®ponos.— BopoHex :

Ma3patenbckun gom BIY, 2023.— 103 c.
3agayun ¢ pelleHnsIMM No TEOPETUYECKON MeXaHMKe: TEOpUst pacCcesaHunsl, MMHENHbIE U

2 HennHerHble konebaHna OAHOMEPHbIX U MHOTOMEPHbIX CUCTEM: y4ebHoe nocobue ans By30B.
Y. 2/ A.A. KameHckuin, C.. Mapmo, M.B. ®ponos.— BopoHex : U3gatenbckuii gom BIY,
2023.— 101 c.
3agaun ¢ pelleHnsaMM No TEOPETUYECKON MeXaHuKe: AMHaMnKa TBepaoro Tena,

3 aHanuTn4eckasi MexaHuka, rmgpogmHamumka: yuebHoe nocobue gns sysos. Y. 3/ AA.

KameHckuin, C.N. Mapmo, M.B. ®ponoe.— BopoHex : NsgaTtenbckun gom BI'Y, 2023.— 103 c.




17.

O6pa3oBaTesfibHble TEXHONOrMU, UCNOfib3yeMble Npu peanusauum Yy4ebOHOWM

ANCLUMNIINHBLI, BKMOYas AUCTaHUMOHHblIe obpa3oBaTenbHble TexHonorum (OOT,
IneKkTpoHHoe 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 npes3eHTauuin.

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 OBWXEHUSI M TPaeKkTopuilo  4YacTuubl B OAHOPOAHOM MOMe TSKECTWU, eCNN B HayalbHbI
MOMEHT CKOPOCTb YacTuubl paBHa Vo u cocTaBnsieT yron a C ropusoHTOM. HavanbHasi BbiCOTa paBHa
HyIH0.

B ogHOpoOHOM Mnone TSXeCTM UCMYCKatoT YacTuLlbl 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 HayanbHoM ckopocTtbio, Vo, Onpepenntb pacnpegeneHne ¢poHTa
YyacTuy B MPOCTpaHCTBe C TevyeHmeMm BpemeHun. Kakon cpoHT Gyoet obpa3oBbiBaTbCS B MPOCTPaHCTBE,
ecnv 4actuupl 3apsiga OyaoyT pasnetatbCs B NPOCTPAHCTBE C OAMHAKOBOW MO MOAYMHO HavarbHOW
CKOpOCTbIO, Vo, HO NapannensHON NOBEPXHOCTU 3eMNN?

3apsa e ABMKETCS B 3NEeKTPUYEeCKoM 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 LUEHTP 3aKPEMNEHHOr0 Ha MPYXMHE MacCUMBHOIO
O[HOPOLHOro rOpPU3OHTanbHOrO Aucka ¢ macco M. HaiTu 3akoHbl OBWMXEHMS AOMCKa M Lapuka ans
Cry4yaeB ynpyroro v NOJSIHOCTLIO HEYNPYroro yaapoB (Nnocne nepBoro coygapexus). Npy kakoMm  ycnosuu
ynpyrue coygapeHust 6yoyT npoucxoouTb B OOHOM U TOW e TOYKe MPOCTPaHCTBA C MaKCUMarlbHOW


https://edu.vsu.ru/course/view.php?id=4193
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yacTtoTon. B MOMeHT coymapeHusa Lwapuka O AUCK npeHebpedb BAWSHUEM CUMbl YNPYrocTu U CuMbl
TSDKECTMU.

OQHOPOAHbIN CTEePXEHb ANWHbI | B HAYamnbHbI MOMEHT BPEMEHM 3aHMMaeT BEPTUKaIbHOE MOMOXEHNE U
onupaeTca Ha rNagkyt TrOpPUM3OHTanbHYKD MOCKOCTb. 3aTteM nog BeCcbMa ManbiM  CryvarHbIM
BO30ENCTBMEM CTEPXKEHb HAYMHAET NafdaTb Ha MNMOCKOCTb. HalTn TpaeKTopmio BEPXHETO KOHLIA CTEPXKHSI.
OnpegenuTb (NPUBNMKEHO) 3aKOH OBWXEHUS YacTuLbl B OKPECTHOCTM TOYKM MoBopoTa. PaccMoTpeTh ABa
cnyyas: 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 CBA3MN.

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.

OpgHopoaoHas uenoyka AnuHbl | NepekuHyTa Yepe3 BEPXHIOK TOPU3OHTamNbHYI0 rpaHb HEenoABWMXKHOM
Np13Mbl, CEYEHNE KOTOPOW 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 HepacTSHXKMMOWN HUTW, MEPEKNHYTON Yepes rnagkuin 6110k NnpeHebpexxmMMo marnon
Macchbl, YKpenneH rpy3 maccbl 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 ¢ Beptukanbo. Hantu dpyHkumio JlarpaHka u SHepruto ToUKu.

Touyka Maccbl m, KOTOpas MOXeT nepeaBuratbCd MO [MafKoW TOPU3OHTamnbHOM MPSMON, CoefuHeHa
NPYXMHOW C HEMOABWXKHOM TOYKOW, HaxoOsWencss Ha pacCTodaHum h oT npamMon. Hantu dyHKumio
Narpanxa, npegnonarasi, YTo NPY)XWHa NOAYMHEHA 3aKOHY ['yKa, a )XeCTKOCTb NPYXWUHbI K 1 €€ AnuvHa lp B
HeHanps»KEHHOM COCTOSHUN N3BECTHbI. Hannwunte ypaBHeHus JlarpaHxa.

OnpefiennTb 3aKOH U TPAEKTOPUIO ABWXEHUSI YacTuubl B noTeHuuane U(r)=mw?3r?/2.

OnpegenvTb HavMeHbLUee paccTosHMe Mexady YacTuuamu, ecnu nepsas M3 HUX HanetaeT u3
OEeCKOHEYHOCTM CO CKOpOCThio V' 1 npuuenbHbiIM napameTpoM p Ha BTOPYl, MepBoHaYvanbHO
nokomsLLytocda. Macca vyactuu m¢, my, 3aKOH B3aMMOZAEeNCTBUA Mexay Yactuuammn U(r)=a/r.

Yactuua nagaet B ueHTp nonga U(r)=-a r" ¢ KoHe4yHoro paccTtosHus. bygeTt nu ynucno 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 LapukoMm 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
OPYrMMU K MPOTUBOMOMOXHbLIM BepPTMKarbHbIM CTeHaM. B HepacTsKMMOM COCTOSHUM MPYXWHbI UMEKT
anuny lp. PacctoaHne mexay cteHamu 2[. MNpeHebperas cunon TsSHKecTu 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 NpyXmnHbl B HEPACTSXKMMOM COCTOSIHUM @. HanTn 4acToTy NMMHENRHbIX KonebaHui.

Ha rnagkon ropusoHTanbHOM MOBEPXHOCTU pacnonaraeTcs rpys ¢ maccom M. lNpaBas cTtopoHa rpysa
coeguHeHa C BepPTUKanbHOW CTEHOW MNOCPeACTBOM MPYXWUHbI C JXKECTKOCTbIO K W gnuHow L (B
HepacTsXXMMOM cocTosiHMK). K rpy3y KpensT mateMaTU4eckuii MasiTHUK ONUHbI | C Maccol Ha KoHue m.
Onpegenntb cOBCTBEHHbIE KONebaHnst CUCTEMBI.

Ha rmagkvii ropusoHTanbHO PacroNOXEHHbIN CTEePXeHb ONUHbI 2lp HaBWUTbI MPYXMHbI C XECTKOCTbHO K.
OQHU KOHUbI MPYXWHbI 3akpenneHbl K KOHUaMm CTepXkHs, a apyrme k 6ycuHke maccel m. K 6ycuHke
npuKpenneH MateMaTuyeckuii MadaTHUK annuHon | 1 macco m. Hantu cobCTBEHHbIE YacTOTbl CUCTEMBI U
HOpMaribHble KOOPAWNHATHI.

Hantn cobcTBEHHbIE YACTOTbl M HOpMarbHbIE KOOpPAMHATHI ANA ABOMHOMO MareMaTU4eckoro MasiTHMKa.
[nNuHbI 1 Maccbl Ha KOHLUAX KaXaoro cerMmeHTa paBHbl [ U M COOTBETCTBEHHO.

Onpenenvtb 9dEKTUBHYIO MNOTEHUMAmNbHYD 3HEPIMI0 MaTeMaTUyeckoro MasiTHMKa, ecrnn ero Toudka
noaBeca coBepLlaeT ObICTpble ropM3oHTanbHble KonebaHnsi No 3akoHy s(t)=sp cos wt.

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

Haitn ycnoBmsi napameTpuyecKoro pesoHaHca And manbix konebaHunm matemMaTuyecKkoro 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 konebaHus. Hantu nepuog konebaHui.

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

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

HanucaTb ypaBHeHus MamunbToHa Ana hn3n4eckoro MasiTHMKa MacCbl m, ecrnv 0aHa U3 rnaBHbIX OCen
WHepuMM napannenbHa OCU BpalleHUs 1 NPOXOAUT Ha paccTosiHUM | OT He€. MOMEHT UHepLUUN MasTH1Ka
OTHOCUTESTbHO 3TOM OCUK paBeH J.

Hantu doyHkumo MammnnbToHa ons cBobogHON penaTMBUCTCKON YacTuLbl.

CocTtaBuTb 1 pewwnTb ypaBHeHne MamunbToHa-Akoby Ansa ogHOMEPHOro IMHENHOMO rapMOHUYECKOro
ocuMnNATopa € YacToTOM W M Maccon m. HanTu 3akoH OBUXKEHMS.

CocTtaBuTb 1 pelwnTb ypaBHeHne MamunbToHa-Akobn Ans YacTuubl Macchl m v 3apsaoM € B O4HOPOAHOM
3ANEKTPUYECKOM MOSe HanNpPsKEHHOCTbIO E. HainTn 3akoH ABMXEHMS!.

CocTaBuTtb U pewnTb ypaBHeHUe MamunbToHa-Akobu ona YacTulbl Macchl M v 3apsgoM € B NepeMeHHOM
3MNeKTPUYECKOM NoJe, 3a4aBaeMbiM BEKTOPHBIM noTeHuunanom A(t)=Ao cos w t. HanTtu 3akoH gBrxXeHuS.
Mo KoHycHOM Tpybe CTaLMOoHapHO NPOTEKaeT HeCXKMaemas XnakocTe. Hangute ckopoctb B MonepevyHomM
cevyeHmn Sz, ecnm CKOPOCTb XXMAOKOCTU paBHa V¢ B nonepevyHom cevyeHmmn Sy.

M3 oTkpbiTOro 6aka yepes 6orblUOe OTBEPCTUE BhiTEKAET Boda. Onpeaennte 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 OTBEpPCTUE
nnowagbto 0<< S. Yepes kakoe BpeMsi t BCs BoAa BbITEYET U3 cocyaa.

Hecxnmaemas Bs3kast XMAKOCTb B OTCYTCTBUE CUN THXKECTU ABUXKETCS CTaLMOHAPHbIM NOTOKOM NO
uunuHgpuveckon Tpyoe paguyca R. Nepenan AaBneHns Ha eauHNLY ANVMHbI NOCTOsSTHEH W paBeH Ap/L.
HaliTi nons ckopocTu 1 AaBneHus, a Takke 06BbEM XMAKOCTU NPOTEKAIOLEN B e4MHULY BPEMEHUN Yepe3
nonepeyvHoe ceyveHune Tpyobl.

Hecxunmaemas Bsizkasi XXMAKOCTb B OTCYTCTBUE CUI TSHXKECTU OBMXKETCS CTaLMOHAPHbIM NOTOKOM MO
UUnuHapu4eckomn Tpybe ¢ BHELHUM pagnycoM R u BHYTpeHHUM paanycom a. [Nepenag aaesneHus Ha
€AVHULY ONNHbI NOCTOSIHEH M paBeH Ap/L. HanTu nonsa cKopocTu 1 AaBrneHus, a Takke 06bEM XNOKOCTH
npoTekatLLen B eQUHULY BPEMEHN Yepes nonepevHoe ceyveHne Tpyobl.

OnuHHBI UMNUHAP paguyca Ry nepemeLlaroT BAOMb €ro OCK C MOCTOSAHHOW CKOPOCTbLIO 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 matepmansHON TOYKU.

[ainTte onpegeneHne yrnoBon CKOPOCTH.

Cdpopmynupyiite TpeTuin 3akoH HbloTOHa.

[HaiiTe onpeneneHne MOMEHTY UMMyIbca YacTuubl ¢ Maccoin $m$.

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

[Hanite onpegenexne nHTerpanam ABWKEHUS.

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

YacTvuy AeNCTBYIOT NOTEHLMANBbHbIE CUMbI).

8. [aiTe onpenenexune cessu(en).

9. Kypa HanpaBneHbl Cunbl peakuumn ngeansHOW CBA3N, €Cnn 3a4aHo ypaBHEHWE CBA3MW.

10. CchopmynupynTe NPUHLMN HAUMEHbLLETO AENCTBUS.

11. Hanuwwurte dyHkuuio JlarpaHxa cBoBOAHOM YacTUlbl.

12. Ecnu cunbl, encTByOWME HA CUCTEMY, MHBApPUAHTHBI OTHOCUTENbHO MOBOPOTA, TO Kakue dmnsnyeckue
BEMNNYNHbI COXPaHSOTCS.

13. Yactuua nagaet BHM3 no4 [OeWCTBMEM cunbl TsbkecTu. B npouecce nageHus macca 4vactuupl
HenpepbIBHO YMeHbLUaeTcsl. Kak COOTHOCMTCH YCKOPEHME YacTuubl C YCKOpeHuMem cBoboaHOro
nageHus (bonblue, MeHblUe, paBHO)? [ante KpaTKOe NOsiCHEHNE.

14. HanuwwuTte BbipaxeHue gnsa cunel Kopnonuca.

15. Kakne BenuumHbl COXpaHSATCS B LLEHTparbHOM none?

16. Yactnua cosepluaet ¢uHUTHoe ABwxeHne B noteHuuane $U(r)=-\alpha/r$. Kakoea 3aBucuMmMocTb
nepuoga OUHUTHOTO ABWXKEHUS OT 3Heprum Yactuupl?

17. JanTte onpeneneHue ynpyromy CTOMNKHOBEHUIO.

Noghrowob =



20.2. NMpomexyTo4Hasa aTrecTrauums

I'Iepeqel-lb TeéM, BbIHOCUMbIX Ha 9K3aMeH

OCHOBHbIE MOHATUSA MEXAHUKMW.

OuHamuka MmexaHn4eckmx CUCTEM: 3aKOHbl HbloToHa.

Cunel. NoHATME noTeHUnansHoM cunbl. PaboTa cunbl. MNoTeHumanbHas aHeprus.

Cas3sun. Knaccudpmkaums ceaseit. NoHsiTMe 0 BUPTYanbHbIX NepeMeLLeHnaX. ioeanbHble CBA3N.

MocTaHoBKa 3agayun co cBA3aMU. Peakums cun. YpaBHeHus JlarpaHxa nepBoro poga.

MprHUMN BUPTYanbHbIX NnepemeLleHmin. ObLee ypaBHEHNE MEXAHUKM.

Ilarparxes popmanuam. O600LWEHHbIE KOOpAMHATLI. MPUHLMN HaMMEHbLUEro 4eNCTBMSA. YpaBHEHNS

Jlarpanxa BToporo poga. O000LWEHHBIA MMMYNBC U cuna.

8. CaonctBa yHkuum JlarpaHxa. PyHkums JlarpaHxa csobogHon Yactuubl. PyHKUMA JlarpaHxa Yactuupbl B
none. ®yHkumsA JlarpaHxa B3aMMogeNCTBYOLUX MaTepUarnbHbIX TOYEK.

9. 3aKoHbl COXpaHeHWst IHEePrM, UMMNyNbCa U MOMEHTA UMMNYJbCa Kak CNeACTBNE MHBAPUAHTHOCTU (OYHKLIMM
JlarpaHxa.

10. OpgHoMepHoe ABuxXeHne. 3akoH ABMKEHUSA B OAHOMEPHOM cnyyae. Nepuog hUHNTHOro ABMKEHNS.

11. UeHTpanbHoe none. MHTerpanbl AsmkeHns. ObLiee pelleHve 3agaym B LeHTpanbHOM rnore.

12. KennepoBa 3agaya. 3akoHbl Kennepa.

13. Ynpyrue ctonkHoBeHus. PaccesHne yactuy. CeyeHne paccesHus.

14. PaccesHue B noteHuuane $\alpha/r$. dopmyna Pesepdopaa.

15. Manble konebaHus. JIMHeHbI rapMOHMYeCcKUn ocumnnnaTop. MaTemMaTuyeckun MasiTHUK.

16. BbIHyaeHHble konebaHus. Pe3oHaHc.

17. KonebaHus co MHOrMMu cteneHsmu csoboabl. CobCTBEHHbIE YacTOThI.

18. Manble konebaHus ¢ y4éTom cun TpeHus. AnccmnatnBHas pyHKUMS. BbliHYKaeHHble konebaHus npu
HanM4YnM TpPeHUS.

19. AHrapmoHuveckme konebaHus.

20. lMapameTpuryecknii pe3oHaHc.

21. MeTopa ycpegHeHun.

22. [IBnxkeHne TBEépAOro Tena. KnHetudeckas aHeprusa TBEPLOro Tena.

23. TeH3op nHepumun. [MaBHble ocu nHepuuun. CBONCTBa TeH30pa MHepuun. MOMEHT nMmnynsca TBEPLOro
Tena.

24. YpaBHeHWe OBWXeHWs TBEpAOro Tena. YpaBHeHusa Jinepa.

25. [IBMXeHune B HEMHepLManbHOMW CUCTEME OTCYETA.

26. ConpshkéHHble nepemeHHble. PyHkuusa MamunbToHa. YpaBHeHUs aMunbToHa.

27. ®as3oBoe npocTpaHcTBO. Teopema Jinysunns.

28. Ckobku NyaccoHa. MHTerpanbl ABmxeHus. ToxaecTBo Akobw.

29. KaHoHuyeckune npeobpasoBaHus.

30. YpaBHeHue MNamunbToHa-Akobu.

31. Teopema Akobu. PasgeneHne nepeMeHHbIX.

32. O6Lwme NoHATUS rMAPOAMHAMUKU. YpaBHEHNE HENPEPLIBHOCTH.

33. YpaBHeHue dunepa.

34. T'vpgpocTtatuka. 3akoH Apxumena. bapomeTpnueckasa popmyna. 3akoH bepHynnu. Teopema TomcoHa.

35. TMoTeHumanbHoe TeveHme. ObTekaHne xnakoctu. MNapagokc Janambepa.

36. 3ByK. 3BYKOBbIE BOJIHbI.

37. YpaBHEHUs HenpepbIBHOCTU MMMYyIbca U 3HepPruun. MNnOTHOCTU NOTOoKa UMMyNbCa U AHEPruu.

38. YpaeBHeHne HaBbe-CToKCa.

39. OO6TekaHue Ten Bs3KOM xugkoctbio. Popmyna Ctokca.

40. 3akoH nogobus.

NoO oM ON =
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OnuncaHne TexXHONOrMM NpoBeaeHNs
3aueT npoBoauTca B nucbMeHHOM dhopme. ObyyatoemMycsa aaetca TecT, cogepxaero 21
BOMpPOC Ha 45 MUHYT. 3a4eT cunTaeTcs cAaHHbIM, ecriv obyyaroLwmincs OTBETUI BEPHO Bonee Yyem Ha 75
NPOLIEHTOB TecTa.
OK3aMeH NpoBOAMTCS B ABa 3Tana: HanMcaHue TecTa U YCTHbIA OTBET Ha 9K3aMeHaLMOHHbIN
GuneT cogepXalmin ABa BONpOCca 1 NPakTUYECKYLo 3agaqy.

TpeboBaHUs K BbINONHEHWUIO 3a4aHWW, LIKambl U KPUTEPUM OLIEHUBAHUS

OueHka yooBneTBOpmUTENbHO BbICTaBNAETCS 00yyatoLLeMycsl, eCriv OH yCnewHo caan TecT,
Hanucas 6onee 75 npoueHTOB TecTa (TecT cocTouT He 6onee Yem u3 33 BONPOCOB 1 NPOBOANUTCS B
TeyeHun 60 MUHYT) U HEe OTBETUI Ha 3K3aMeHaLMOHHbI BunerT.

OueHka xopoLUo BbiCTaBnsieTca 0byyaroLemMycs, ecnv OH yCcrneLwHo caan TecT, Hanvcas bonee
75 npoueHToB TecTa (TecT cocTouT He Bonee Yem 3 33 BONPOCOB 1 MPOBOAUTCS B T€YEHUN 60 MUHYT 1
OTBETUIT HA OOWH 3K3aMeHaLMOHHbIA BONPOC (NPW YCIOBUM pPELLEHHON NPAKTUYECKON 3aaaqe).

OueHka OTNMYHO BbICTaBMseTca obyvaroLemMycs, ecnm oH ycnewHo caan TecT, Hanvcas bornee
75 npoueHToB TecTa (Tect cocTouT He Bonee Yem 13 33 BONPOCOB M NPOBOAUTCS B TeYEHUN 60 MUHYT U
OTBETUIT Ha ABa BOMNpoOCca N3 3Kk3aMeHaUNOHHOro buneTa (Npu yCrnoBun peLLeHHOW NpakTUyYecKomn
3agade).
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