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1. Ctpykrypa, u 0011asi TPYA0EMKOCTh JTHCHUTITHHBI

OO01mas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBsieT 6 3adeTHhIX equnu (219 gaca).

Ounas dpopma oOyueHus 3aounas  (dopma
o0yJeHus

Kypc 1

Cemectp 1

Jlexmun 34

[IpakTuueckue (CEMUHAPCKUE) 3aHATUS 50

JlaGoparopHbie 3aHATHS 72

Koncynpranuu 4

WToro ayauTopHbIX 3aHATHM 160

CamocrosTenbHas paboTa 51

KypcoBas pabota -

9K3aMeH 9.5

3auer 2,5

OO0111€€ KOJIMYECTBO YacOB 219

2. He.]'lb OCBOCHUA NUCHHUIIIMHBI:

- 3aKJII04YacTCa B HM3JI0KCHHHU MCXAHHUKH KaK eﬂHHOﬁ HAyKH, OHHp&IOH.IGﬁCH Ha (I)YHI[aMeHTaJ'IBHBIC

3aKOHBI, O606H_IaIOIJ_II/Ie MHOX>KCECTBO OIIBITHBIX (l)aKTOB.

B coBpemeHHBIX YCIOBUSIX OBICTPOrO TeMIla pPa3BUTUS Haykd (U3MKaM BCE dYalle MNPUXOAUTCA
CTAJIKUBATLCA C HOBBIMHU OO0JIACTSIMHU (1)I/I3I/IT-I€CKI/IX sSBIeHUM. B cBsA3M ¢ 9TUM, IporpaMma IO MCEXAaHUKE
BKJIIOYAET Pa3JieNbl 10 U3YUYEHHUIO OOIMPHOTo Kpyra GU3NYEeCKUX sSBJICHUN, 3aKOHOB U TOHATHH, O3BOJISAIOIINX
3G (GEKTUBHO HCIMONIB30BaTh MX B KOHKPETHBIX cuTyauusx. OTtGop Mmarepuana, MOPSIOK U METOJUKA €ro
U3NI0KeHUs1 Oasupyrorcs Ha o0oOuieHnn HakoreHHoro onbita B @I'BOY BO «COI'Y». Ocoboe BHUMaHME

YACIACTCA TOCICA0BATCIIBHOCTU M KOHKPECTHOCTH OHPGHCHGHHﬁ, CUCTCMATHYCCKOMY YKAa3aHUIO yCJ'IOBI/Iﬁ

MPUMCHUMOCTH 3aKOHOB U MOHATUH B MEXaHHUKE.

3. Mecrto mucuumiannsl B cTpykrype OIOII

Hucrunmaa b1.65.08.01 «Mexanuka» BXoauT B 0a30BYyI0 9acTh npodeccronansuoro mukiaa OOIIl mo

Hanpasienuto 03.03.02 — dusuxa.

I[I/ICI_[I/IHJII/IHa 6a31/1pyeTc5{ Ha 3HAHUAX, MMOJIYYCHHBIX IIPpU HU3YYCHHU KYPCOB MATCMATUKU U (bHSHKH B

cpenHei 0011e00pa3oBaTEIHFHON IIKOJIE.

JIJ'I?I OCBOCHUsA JUCHUIIIINHBI

CTy/ICHTaM HEOO0XO0JIUMO

IIKOJIBHBIM KypC MEXaHUKU U OCHOBBI AU(PPEPEeHINATbHOIO U HWHTErPaJIbHOIO0 HCUHUCICHHUS.




Jlist ocBoeHUs MaHHOU yueOHOU AucuurminHb (Y /[]) cTyAeHT DoKeH:

3HATh. IKOJIBHBIA KypC MEXaHUKH U OCHOBHI JH(PPEepeHIINaTbHOTO U HHTETPAIbHOTO HCUYHCICHHUS.

¥YMerh: pemath 3a1a4n 6a30BOr0 YpOBHSL.

BuiajieTs: HaBBIKAMHU pacdeToB 10 puznyeckuM GopMynam U ypaBHEHHSM.

B mpomecce wu3yueHus ydueOHOW JAMCIUTLIMHBI
HEOOXOJUMBIC JUIsI JY4YIIEro MOHMMaHUS M YCBOSHHUs y4yeOHOro marepuaia 1mo (U3UYECKUM IUCIHMIUIMHAM

yqe6H0r0 IJiaHa, a TAKXKC MCTOAUKEC ITPCIIOJaBaHH A (1)I/I3I/IKI/I, HCIIEIFOI‘H‘-IGCKOﬁ IMPAKTUKC.

HSy‘-IeHI/IC JAUCHUITINHBI «MexaHuKa» npeaAmeCTBYCT U HGO6X0,Z[I/IMO Il U3Yy4YCHUA JUCHUILINH

npodeccuoHanpHOro IuKiIa «MomnekynsipHas (uU3MKa W TePMOAMHAMUKA»,

«Teopetnueckas pusnkay, «KBanroBas Qpusnka.

4. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS JTUCUHUIJINHbBI

I/I3yquHe ﬂaHHOﬁ AUCHUITIIMHBI 6a3preTc>1 Ha 3HaHHUU KYpPCOB (1)I/I3I/IKI/I, MAaTEMAaTUuKU U I/IH(bOpMaTI/IKI/I,

M3y4aeMbIX B CPEHEN IIKOJIE.

OCHOBHBIE TTOJI0KEHUS JUCHUITIIMHBI JOJIPKHBI OBITh HCIOJB30BaHbLl B ZIaJII)HCf/'IHICM Ipru HU3Y4YCHHUUN

JUCIUIIIINH: METOIbI MaTEMaTUYECKOM (bHSI/IKI/I, TCOPCTUYCCKAA MCXaHHUKaA.

Pemenue mo3HaBaTEeNbHBIX

3a7Ja4 B COOTBETCTBUM C IIOCTaBJICHHOM IICIBIO BBIPAXKACTCA B

(hOpMUPOBAHHH CIISAYIONTNX KOMIETEHIHUAX:

BHaHUs, BKIIOYas 3HAHUA
0 TpeaMeTe W OOBEKTaX
M3yYCHUS, MeTOaxl

MCCJICAOBAHMA,

HaumenoBanue  |Kon m HammeHoBanue, Kon W HauMEHOBaHWE WHIMKATOpPA JAOCTHXKEHUS
KaTeropuu obmienpodeccuonans| obuienpodeccruonanpHoi komnerernuu (MOIIK)
(Tpymib) HOI  KOMIIETEHIINH|
obmenpogeccro (OIIK)
HAJTBHBIX
KOMITETEHIINH
OIK-1 3HaeT OCHOBHBIE IOHATUS U  TEPMHUHOJIOTHUIO
CrIoco0HOCTRIO MEXaHUKH B COOTBETCTBHMHM C JAaHHOU IIPOrPaMMON
MCIIOJIb30BaTh B|
YMmeer pemarth CTaHAAPTHBIE TpodecCHOHaNbHbBIE 3a1a4uK
MpogeCcCHOHATBHOM .
C NPUMEHCHUEM CCTCCTBCHHOHAYYHBLIX 3HaHWM, MCTOI0B
mesitenbHOCTH  Ga30BBIE
eCTECTBEHHOHAYYHDIE MaTe€MaTUYIECKOro aHanu3a, CO3HATCIBbHO TPHUMCHIATH

(I)I/I3I/I‘{CCKI/IC 3aKOHBI Ha IMPAKTHUKE

BnaneeT HaBbIKaMH TCOPETUYCCKOT'O n

SKCIICPUMEHTAJIBHOT'O nucciacaoBaHuA 00BEKTOB

po(heCCHOHAIBHOM IeATENbHOCTH

oOydaronuecss TMONy4aroT Oa3WCHBIE 3HAHWS,

((9J'IeKTpO,Z[I/IHaMI/IKa)>,




COBPECMCHHBIX
KOHICIIHAX,
WMMOCTHIKCHUAX
OIrPAaHUICHUAX

C€CTECTBEHHBIX HAYK

OIIK-3

CITOCOOHOCTBIO
HCIIOJIb30BaTh 0Aa30BBIC
TEOPETUYECKHE 3HAHMUS
(hyHIaMEHTAITEHBIX
oO1en

pasyienon u

TeopeTHIecKoi (pr3uKH

st penreHus
MpodhecCHOHATBHBIX
3ajaq

3HaeT OCHOBHBIC MEXaHUUYECKHE SIBJICHHS U OCHOBHBIC

3aKOHbI MCXAaHWUKH, TIpaHUIbl HX JIPUMCHHUMOCTH,
IMPUMCHCHHUEC 3aKOHOB B BaKHEHIIINX IIPAKTUYCCKUX|
MPUIIOKCHUAX; OCHOBHBLIC (bn3nqec1cne BCJIIMYHUHBI H

(1)I/ISI/ILI€CKI/IC KOHCTAHThI, HuXx OonpeaciCcHuc, CMbICI,
CIIOCOOBI U CAWHUIBI X U3MCPCHUS, (bYHI[aMeHTaJ'IBHHC
(1)I/ISI/I‘ICCKI/I€ OIIBITBI M HUX POJIb B PA3BUTHU HAYKU;
HAa3HAYCHUC W IIPHUHIOHUIIBI Ilel\/JICTBI/ISI HCIIOJIb3YCMBIX|

(u3nveckux npudopoB;

Ymeer OOBSICHATH  OCHOBHBIE  HaOJrOAaeMble
OpUpOJHbIE  sBIEHUA U 3(PdexTsl ¢ Mmo3unui
(yHIaMEHTaJIbHbIX  (U3WYECKUX  B3aUMOAECUCTBUM

YKa3aTb, KAaKHC 3aKOHbI OIMCBIBAIOT JAHHOC ABJICHHC

uau  3(OQEKT; HMCTOJKOBBIBATH CMBICH (PU3HYECKHUX|
BEJIMYMH U TIOHATUI MEXaHUKH; 3alUChIBATh YPaBHCHUS]
utst pusuyeckux BeaumdnH B cucteme CU; mcmonbp3oBaTh
pa3nuyHbIe

METOAUKHU I/ISMepeHI/II\/JI B MCXAaHHKE H

00paboTKn AKCIIEPUMEHTATIbHBIX JIAHHBIX
MCIIOJIB30BaTh METOJBl aJCKBATHOTO (DU3UYECKOTO U
MaTeMaTHYECKOTO0  MOJICIMPOBAHUS, a TaKXKe]
MPUMEHSATh METOABI (PU3MKO-MaTEeMaTHUECKOTO aHAIN3a
K pEIICHUI0 KOHKPETHBIX ECTECTBCHHOHAYYHBIX U
TEXHUYECKUX MPOOIIEM;

BiiaieeT MpUMEHEHHEM OCHOBHBIX METOJIOB (PH3UKO-
MaTeMaTHYECKOTO  aHaju3a Ui PEHICHHS 3a1a4 110
ITUCIIUTUTHHE «MEXaHUKa»; MPAaBUIBHON JKCIUTyaTaIuei
OCHOBHBIX TMPHOOPOB M 0OOPYIOBAHHMS, UCIOIb3YEMBIX
B saboparopuu; o0pabOTKON M HHTEPNPETHPOBAHUEM]
PE3yIbTaTOB JKCIIEPHMEHTA; HMCITOJb30BAaHHEM METOJIOB

MOICIINPOBAHUSA B MCXAHHUKCE




HayuHo-ucciie1oBaTe/ibCKas 1esiTeJIbHOCTh:
1. cnocoOHOCTHIO IKCIUTYaTHPOBATH COBPEMEHHYIO (DH3MUECKYIO anmaparypy u 000pyJI0BaHHE
2. CIOCOOHOCTBIO HCIIOJIB30BATh CIICIMATU3UPOBAHHBIE 3HAHWA B O0OJACTH MEXaHUKH JJIs OCBOCHUS
MPOPUIBHBIX (PU3UIECKUX JTUCITUTUIMH
Hay4yHo-MHHOBAIIMOHHAS /IeATEIbHOCTD:
1. crocoOHOCTEIO MIPUMEHSATD Ha NpakTHUKe ©0a30Bble 3HAHHUS TCOPHUH U METOIOB
(U3NIECKUX UCCIIeJOBAHUM.
2. CIOCOOHOCTBIO TOJIB30BAaThCS COBPEMEHHBIMH METOJaMH OOpaOOTKH, aHadu3a U CHHTE3a (HU3UYECKOM
nHpopmanuu
3. CcnocoOHOCTHIO (OPMUPOBATH CYXICHHUS O 3HAYCHUU U TIOCICICTBUSX CBOCH NEATEIHHOCTH C yYETOM
COILIMAJIbHBIX, MPABOBBIX, 3STUUECKUX U MIPUPOJOOXPAHHBIX aCIIEKTOB
Opranu3anoHHO-yNIPaBJIeHYEeCKAas 1esITeJIbHOCTh:
1. cmocoOHOCTBIO TOHMMAaTh M MCIOJB30BaTh Ha TPAKTHUKE TEOPETUYCCKUE OCHOBBI OpraHU3allud U
TUTAHUPOBAHUS (PU3NICCKUX HUCCIICTOBAHMA.
Ilenaroruyeckasi (B yYCTAHOBJIEHHOM TMOpPSiIKe B COOTBETCTBHHM C TOJYYEHHOH IOMOJTHUTEIbHOM
KBAJIM(PUKALMEH) ¥ MPOCBETUTEIbCKAS 1eATEILHOCTD:
1. cmocoOGHOCTHIO MOHMMATh M W3JAraTh MOJy4aeMmyko HHGOPMAIMI0 U TMPENCTaBIsITh Pe3yabTaThl

(UBUYECKUX HCCIIEIOBAaHUH.

B pe3yabTare 0cCBOCHUS IMCUMILINHBI 00yYaI0IMIACA 0JIZKEeH:
3Hatb
* OCHOBHBIE MEXAHUYECKHE SBJICHHS W OCHOBHBIE 3aKOHbI MEXAHWKHW; TPAHMIBI WX MPUMEHUMOCTH,
MPUMEHEHNUE 3aKOHOB B BAXXHEUIIMX MPAKTUYECKUX MPHIOKECHUSX;
* OCHOBHBbIE (UINYECKUE BEIUYUHBI W (U3NYECKHE KOHCTAHTBHI, HUX OIpEAeJeHHE, CMBICI, CIOCOOBI U
€UHHULIBI UX U3MEPEHNUS;
* pyHIaMeHTanbHbIE (U3UYECKUE OTBITHI M KX POJIb B PA3BUTHH HAYKH;
* Ha3HAYCHUE U TIPUHITUIIBI JEHCTBUS UCTIOIB3YEMbIX (PU3NUECKUX TPUOOPOB;
Ymern
. OOBSCHATH OCHOBHBIC HAOIIOAAEMbIE MPUPOAHBIE SABIEHUS U AP(HEKTH ¢ MO3UIHKA (YyHIaMEHTAIbHBIX
(hUBUYIECKUX B3aMMOICHCTBHIA;

® YKa3aTb, KaKUC€ 3aKOHBI OIMMHUCBIBAIOT JaHHOC SIBJICHUC UIIN 3(1)(i)eKT;



* HCTOJIKOBBIBATh CMBICI (PU3MUECKUX BEIMUYMH U MOHATHH MEXaHUKHY;

* 3aMMCBIBATh YpaBHEHUS I pusnueckux BenuyuH B cucreme CU;

* UCTIOJIH30BATh PA3JIMYHBIE METOJUKM HM3MEPEHHI B MEXaHUKE U 00Pa0OTKU IKCIIEPUMEHTAIBHBIX TaHHBIX;
* HCIIOJIb30BaTh METOZbl aJ€KBATHOIO (PU3MUYECKOro M MaTeMaTH4YEeCKOIOo MOJEIMPOBAaHUS, a TaKkKe
IPUMEHATh METOABl (PU3MKO-MATEMaTHUECKOro aHalIM3a K PELICHHWI0 KOHKPETHBIX €CTECTBEHHOHAYUHBIX WU

TEXHUYECKHX MPOOIIEeM;

Baanern

* HCTOJB30BAHUS OCHOBHBIX 3aKOHOB MEXAHHWKH M TPHUHIIMIIOB B BOXKHEHIIMX MPAKTUYECKHUX MPHIIOKCHUSX;

* IPUMEHEHHUsSI OCHOBHBIX METOJIOB (PH3UKO-MATEeMAaTUYECKOTO aHAIM3a JUIsl PEUICHHS 337a4 10 TUCIUTUIMHE
«MEXaHHUKa;

* IPaBWJIBHOM DJKCIUTyaTallud OCHOBHBIX NMPUOOPOB M 00OPYIOBaHMUS, UCIIOJIb3yEMbIX B 1a00paTOpUU;

* 00pabOTKH U UHTEPIIPETUPOBAHUS PE3YIIHTATOB IKCIIEPUMEHTA;

® UCIIOJIb30BAHHA METOJ0B MOJACIIMPOBAHUA B MCXAHUKCE.



5. Couepmalme y‘leﬁHO-MeTOJII/I‘IeCKaﬂ KapTa THCHUIIIMHBI

CamocrosrenbHas Komuyect | mepeueHn | IurtepaTyp
Howme
SapTa pabota BO 0aJsIOB | KOMIIETEH | a
p HaumenoBanue tem (BOIpocoB), q ®opmsbl .
CtyneHToB 1105051
Hele | U3y4aeMBbIX 10 JaHHOU AUCIUILINHE KOHTPOJIS
m
M a1 | Op | yacel ~ | max
n
Cemunap o [1]
TeMe: «Du3nKa B OIIK-1,
1 Beenenue 2|2 2 HCTOPUU 0 |1 OIIK-3
LUBUWIN3ALUNY -
pedepar
KonTtponsHas [1]
pabora,
KOHTPOJIbHbBIE K/p-
OIIK-1,
BOIIPOCHI mo |0 |3
2 KunemaTrnka matepuajbHoii Touku |2 |6 |6 OIIK-3
TeMe u|0
COCTaBJICHHE 2
TECTOB, peIICHUE
3a1a4
3 KunemaTuka TBepaoro reja > le |a KouTponbHas 0 | K/p- | OIIK-1, [1]
' pabora, 0 |3 OIlK-3




KOHTPOJIbHBIE
BOIIPOCHI o
TEME u
COCTaBJICHUE

TECTOB, PCUHICHUEC

3aaa4

IIpeoGpa3oBanne KOOPAUHAT

KoHntposnbnsie
BOIIPOCHI 1o
TEME u
COCTaBJICHUE

TCCTOB

OIIK-1,
OIIK-3

[1]

JAMHaMHKa MaTepHAIbHONM TOYKH

KonTposnbHas
pabora,
KOHTPOJIbHBIE
BOIIPOCHI no
TEME u
COCTaBJICHUE
TECTOB, PEIICHHE

3aaa4

K/p-

OIlK-1,
OIIK-3

3aKoHBbI cOXpaHeHHs

KoHnTponsHas
pabora,
KOHTpPOJIbHbBIE
BOIIPOCHI 1o

TEMEC u

K/p-

OIlK-1,
OIIK-3

[1]




COCTaBJICHUC
TCCTOB, PCUHICHUC

3aaa4

1. Hennepunanbﬂaﬂ CUCTEMa OoTCcUeTa

KonTpoJsibHbie
BOIIPOCHI o
TEME u
COCTaBJICHUE
TECTOB, pEIICHUE

3a1a4

OIIK-1,
OIIK-3

[1]

1-as pyOeskHasi KOHTPoOJIbHAs padoTa

25

Cymma 6aj1i10B

50

8. JuHaMHKa TBepaoro resna

KonTposnbHas
pabora,
KOHTPOJIbHBIE
BOIIPOCHI no
TEME u
COCTaBJICHUE
TECTOB, PEIICHHE

3aaaq

K/p-

OIIK-1,
OIIK-3

[1]

9. JAuHaMuKa TeJ1 NepeMeHHOM MacChl

Pedepar Ha
TEMY:
«{nONKOBCKHI

K. 3. -

OIlK-1,
OIIK-3

[1]
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OCHOBOIIOJIOKHH
K  PEaKkTUBHOU

TCXHHUKU»

10.

CTOJIKHOBEHHUSA

KonTpoJsibHbie
BOIIPOCHI o
TEME u
COCTaBJICHUE
TECTOB, pEIICHUE

3a1a4

OIIK-1,
OIIK-3

[1]

11.

I[BI/I)KEHI/IE B I10J1€ TATOTCHUSA

KoHntposnbnsie
BOIIPOCHI 1o
TEME u
COCTaBJICHUE
TECTOB, PELICHHE

3aaaq

OIIK-1,
OIIK-3

[1]

12.

MexaHuka

KHUAKOCTH

HeC:KUMAaeMOoH

«MexaHuka
HEC)KUMaeMO
JKUJTKOCTH,

peuieHue 3anaaq

(c/p)

OIlK-1,
OIIK-3

[4]

13.

MexaHuKa ynpyrux e

Pemenne 3apgad,
KOHTpOHBHBIe
BOIIPOCHI Ha

TEMY

OIlK-1,
OIIK-3

[4]

11



KontposbHast [7]
pabora,
KOHTPOJIbHBIC
K/p- | OIIK-1,
MexaHuka CcHeuMajJbHOW Teopuu BOIIPOCHI mo | 0
14. 2 |4 |6 3 OIIK-3
OTHOCUTEJIbHOCTH TeMe ul0 )
COCTaBJICHUE
TECTOB, pEIICHUE
3a1a4y
2-asi py0e:kHasi KOHTPOJIbHAsi padoTa 0 |25
CymmMma 6ajiioB 0 |50
O0mas cymma 0a/1710B 0 | 100

IIpumeuanmue:

Bce BHUbI y‘~I€6H0ﬁ pa6OTI)I MOTYT IIPOBOAUTHCA AUCTAHIMOHHO Ha OCHOBAHWH JIOKAJIbHBIX HOPMATUBHBIX dKTOB.

B X peajivsallu MHAWBUAYAJIBHOI'O IMOAXOJa K 06y116HI/IIO CTYACHTOB, OCYHICCTBIIAIOMIUX y‘Ie6HI)II\/'I mponecc 1o I/IHI[I/IBI/II[yaJ'[BHOI\/'I
TPAaeKTOPUU B paMKax HHIUBUIYyaIbHOrOo pabodero IUlaHa, M3y4YeHHWE MaHHON UCIUIUIMHBI MOXXET OCYIIECTBISTHCS Uepe3 HHAUBHIYalbHBIC
KOHCYJIbTAI[MM MPENOJaBaTesl OYHO, B Yachl KOHCY/IbTAllMi, IO SJIEKTPOHHOW MMoYTe, a Takke ¢ wucnonb3oBanueM Webex, miathopmer

JTMCTaHIIMOHHOTO 00ydyeHus Moodle, muunsnii kabuneT cryaenTa Ha caiite COI'Y, apyrux snementos DMOC COT'Y.
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6. O0pa3oBaTebHbIE TEXHOJIOTHH

AKTHBHbBIEe GopMBbI 00yUeHUs!

- JleKknusi-0ecea - HEMOCPEACTBEHHBIN KOHTAKT IPENoAaBaress ¢ ayauropue - nuanior. [lo xony nexuun
IpenojiaBaTeib 3aJaeT BOIPOCHl Ul BBIACHEHMS MHEHUH M YpPOBHS OCBEAOMIIEHHOCTH CTYIEHTOB IIO
paccMatpuBaeMoit podieme;

- JIeKIUSA-TUCKYCCHS - CBOOOJHBIH OOMEH MHEHHUSMH B XOJ€ H3JIOKEHMs JIEKIMOHHOIO Marepuaia.
[IpenonaBaTens aKTHBU3UPYET ydyacThe B OOCYKIEHHH OTIEIbHBIMUA BOIPOCAMH, COIMOCTABISIET MEXIY
co0OH pa3IMuHble MHEHHS U TEM CAMbIM Pa3BUBAET JUCKYCCHIO, CTPEMACH HAIIPABUTH €€ B HYKHOE PYyCJIO;

- JIeKIMsl ¢ IPMMeHeHHeM 00paTHOM CBSA3M 3aKJIIOYAcT B ceOe TO, YTO B HAa4aJle U KOHILE KaXKIO0ro pa3/ela
JEKIMK 3a/1at0TCcsl BONpockl. [lepBblil - U1 TOro, 4roObl y3HaTh, HACKOJIBKO CTYAEHTbl OPUEHTHPYIOTCS B
U3JIaraéMOM MaTepualle, BOIIPOC B KOHIIE pa3jiena MpeAHa3HaueH Ul BbISCHEHUS CTEIICHU YCBOEHUS TOJIBKO
YTO H3JI0KEHHOro Matepuana. IIpu HeymOBIETBOPUTENBHBIX pE3ylbTaTaX KOHTPOJIBHOIO —OIpoca
IpenojaBaTesb BO3BPALLACTCS K YK€ MPOYUTAHHOMY pas3zesly, U3MEHUB MpPU 3TOM METOJIUKY IOJayu
Mmarepuaa;

- npo0seMHasi JeKIUsl ONUPAETCS Ha JIOTUKY IOCIIEOBATEIbHO MOJEIUPYEMBIX MPOOIEMHBIX CUTYalUil
IyTeM IOCTAaHOBKU MPOOJIEMHBIX BOIIPOCOB MJIM MPEAbABICHUS MPoOIeMHbIX 3a1ad. [IpobiemHslit Bonpoc -
3TO JAMAJIEKTUYECKOE MPOTHUBOpPEUHE, TpeOyIolee JIIsl CBOEr0 PEIICHUs Pa3MBIILIEHUs], CPABHEHHUS, TIOUCKA,
npuoOpeTeHus: U MpUMEHEHHsI HOBbIX 3HaHUM. IIpoGieMHas 3a1a4a colEpKUT JOMOJHUTEIbHYIO BBOJHYIO
UH(POPMALIUIO U IPH HEOOXOAUMOCTH HEKOTOPBIE OPHEHTHUPHI ITOUCKA €€ PEeIICHHS,

- NPOrpaMMHMPOBAHHAsl JIEKIHUS - KOHCYJbTAalMs - IperojaBaTelb caM COCTaBIIsIeT M Ipeiaraer
oOyudaeMbIM Borpochl. Ha moAroToBieHHbIE BONPOCH! MIPENojaBaTellb CHayajla IPOCUT OTBETUTH CTYJIEHTOB,
a 3aTeM IPOBOJUT aHAJIU3 U 00CYKIEHHUE HETPaBUIIbHBIX OTBETOB.

HNuTepakTuBHbIe GopMbI 00yUeHHUS.

- O6cy:xkaenue B rpymmax. I'pynmnoBoe o0CyXJeHHE KaKoro-iu0o BONpoOca HaMpaBI€HO HAa HAXOXKICHUU
WCTHHBI WIHA JOCTHKCHHE JIy4IIero B3aMMOIMOHMMAaHHs. ['pyNIoBbie OOCYKACHHUS CIIOCOOCTBYIOT JyYIIEMY
YCBOEHUIO H3y4aeMOro MaTepuaa.

- Juckycensa. Kak wuHTEpakTHBHBIA MeToJl OOydeHHs O3HAa4daeT HCCieloBaHUEe WM pa3dop. YueOHOH
JMCKYCCHEH Ha3bIBaeTCsl  LIEJCHANpPABICHHOE, KOJJIGKTMBHOE OOCYXJEHHE KOHKPETHOM MpoOJIEeMBI,
COIPOBOXAatoIIeecss 0OMEHOM UJIESIMH, CYKICHUSIMU, MHEHUSIMU B TPYIIIIE.

- KoasokBuym. KomnokBuym - Buja y4eOHO-TEOPETHUECKHUX 3aHATHM, MpeCTaBIAIOLIMA co00il rpynnoBoe
oOCyXXJleHHe TI0Jl PYKOBOJCTBOM MpenojaBareist JOCTaTOYHO IIHPOKOro Kpyra mpodiieM, HampuMmep,
OTHOCHUTEJIBHO CaMOCTOSTEILHOTO OOJIBILIOTO pa3/iena JEKIIMOHHOIO Kypca.

- [Ipo6.1iemHoe o0yuenune. B yciaoBusix npoOaeMHOro 00y4eHHs] IPOUCXOAUT aKTUBHOE OBJIAJICHUE TIMYHOCTHIO
TEeMH IIpHeMaMHu, criocobaMu, KOTOpble HanbojIee XapakTepHbl AJIs JIF0OON TBOPUECKON AEATEIbHOCTH.

WNHHOBanMoHHbIE €MOCOOBI U METOJIbI, HCIIOJIb3yeMble B 0Opa3oBaTeIbHOM IPOIIECCE OCHOBAaHbI Ha
UCMOJb30BAHUU COBPEMEHHBIX JIOCTHKEHHH HAyKd M HMH(QOPMALMOHHBIX TEXHOJOTMH W HalpaBlIeHbl Ha
MOBBIIICHUE KauecTBa TMOATOTOBKM IyTEM pa3BUTUS Yy CTYAEHTOB TBOPYECKHMX CHOCOOHOCTEN U
CaMOCTOSITENTLHOCTH (METO/bI MPOOJEMHOr0 0Oy4eHUs, MCCIEI0BATEIbCKUE METOAbl, TPEHUHIOBbIE (HOPMBI,
PEUTHUHIOBBIE CUCTEMBI OOYUEHUS U KOHTPOJISl 3HAaHUH U JIp. ).

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIbTHUMEIMMHBIX CPEACTB - CaMblii 3(QPEKTUBHBINA CIIOCOO
JIOHECEHUS! BAKHOM MH(pOpManuu MpH MyOJUYHBIX BBICTYIUIEHMsIX. ClaiA-Tpe3eHTaluu ¢ HCIOJIb30BaHHEM
MYJIbTUMEIUHHOTO 000pYA0BaHMS MTO3BOJIAIOT 3()(HEKTUBHO M HATJISAHO NPEACTaBUTH COACPIKaHUE U3y4aeMOro
MaTepuaia, BbIICTUTh U MPOWJUTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECET MOYUUTENbHYI0 HH(pOpMAalHIO,
MI0Ka3aTh €€ KJIIOYEBBIE COJAEPKATENIBbHBIE IYHKTHI. VIcronb3oBaHME HMHTEPAKTHUBHBIX 3JIEMEHTOB IO3BOJISIET
ycuIInuTh 3G(HEKTUBHOCTh MYOIUYHBIX BBICTYIUIEHUH, SBISIONIMXCS YacThbiO MPOPECCHOHATBHON AESITeNbHOCTH
IpenojaBaTes.

OmnJ1aifH-ceMUHAP — Pa3HOBUIHOCTH BeO-KOH(EPEHIINH, MPOBEICHNE OHJIANH-BCTPEY WIIM TMPE3EHTAIIUN
yepe3 MHTepHeT B pexknMe peanbHOro BpeMeHH. Kaxkplil U3 ydyacTHHMKOB HaxOJUTCS Y CBOEro KOMIIbIOTEpa



(cpenctBa CBs3M), a CBS3b MEXKIYy HUMHU TOJACpKHUBAcTCS 4epe3 VHTEpHET MOCPEACTBOM 3arpy:kaeMoro
MIPHUIOXKCHHUS, YCTAHOBJIIEHHOTO Ha KOMIIBIOTEPE KaK0ro ydactHuka (Zoom, Meet, Skype u np.).

Buneoxondgepenuusi — ceanc BugeokoHdepeniceszu (BKC) — 3To TexHOnOruss HHTEPAKTHBHOTO
B3aMMOJICICTBUS JABYX M 0o0jiee Yy4acTHHKOB 0Opa3oBaTENbHOrO Ipolecca ans oOMeHa uHbopmanueidl B
pearbHOM PeXHME BPEMEHHU.

Hcnonb3yloTcss HHTEpaKTUBHBIE METO/IbI O0YUEeHHSI: CUTyallMOHHBIE 3aJ]a4ul, UCCIEA0BATEIbCKUI METOA
o0y4eHHs, NEJIOBBIE WIPHI, MOATOTOBKAa W IyOnuuHas 3amurta pedeparoB. Mcmomb3yloTcss pedTHHTOBas
TEXHOJIOTHUSI, TEXHOJIOTUH IUCTAaHIIMOHHOTO O0yYEeHHUSI.

Hcnonb3yloTcsi MHTEPaKTHUBHBIE METOAbI OOYYEHHs: CUTYAl[MOHHBIC 3aJaud, HCCIEI0BATEIbCKUNA METOJ
oOyueHus1, 1eJI0BbIE UTPBI, IOJArOTOBKA U MyOJIWYHas 3aIIuTa pedepaToB.

TexHoJiOrHs 3J1eKTPOHHOr0 00y4yeHUsi (peajau3yercsi MpPU MOMOIIU SIIEKTPOHHONH WH(POPMALMOHHO-
obpazoBarensHoii  cpeapl (OMOC) COI'Y mnpu wucnons3oBanuu pecypcoB ObC, mpu mpoBeneHUH
aBTOMATH3MPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. 11.).

Hcnone3ytorcss  OalbHO-pEHTHHIOBasE CHUCTEMa OLIGHKM 3HAHUM, TEXHOJIOTUU C TMPUMEHEHHEM
JMCTAHIIMOHHOTO 00y4eHus Ha riardopme http://Ims.nosu.ru/.

IMpumevanus:

- Bce Buapl yueOHOIM pabOThI MOTYT TIPOBOAMTHCS TUCTAHIIMOHHO Ha OCHOBE JIOKATHHBIX HOPMATHBHBIX
aktoB COI'Y.

- B memsx peanuszanuy WHAMBHIYATHHOTO MOIX0/1a K O0YYEHHIO CTYIEHTOB, OCYIIECTBIISIONUX YIeOHBIH
MPOLIECC MO WHAMBUAYAIBHON TPAaEeKTOPUU B paMKaxX WHIUBUAYAIBHOTO padouero IiaHa, M3ydeHHe JaHHOU
JUCIUIUTMHBI MOYKET OCYIIECTBIISATHCSA Yepe3 WHIUBUAYAIbHBIC KOHCYIBTAIIMH MPEIOaBaTelisi OYHO, B Yachl
KOHCYJIbTAIlHA, 110 3JEKTPOHHOM MouTe, a Takxke ¢ ucnojib3oBannem  Cisco Webex Meetings, miatdopmer
auctaHionHoro ooyuenuss Moodle, nuunbiii kabuner crynaenrta Ha opraie COI'Y, npyrux snementoB DMOC
corvy.

Ne/m | Tema Bun KosmuectBo | AKTHBHBIE HNHTepakTUBHBIC
3aHsaTHS | 2C0B ¢dpopMbI dopmbI
1 Beenenue Jexums 2 MogenupoBanue

KJIaCTCpOB u OJ10Ka

MIPOOJIEMHBIX BOTIPOCOB

2 BBenenue TPaKTHIECKOE | 2 paboTa B rpymnmnax

3 Kunemaruka Jlexmust 2 Kpyrubiii cTon

MaTepHAIbHON TOYKHU

4 Kunemaruka TNPaKTHYECKOE | § METO/I
MaTepUAIbHON TOUKHU MO3T'0OBOTO
ITypmMa
5 Kunematuka  TBepporo | Jlexums 2 [IpoexTHas pazpaboTka
TEna
6 Kunematuka TBEPAOIO | [PaKTHICCKoe 6 npe3eHTaluu
TEna
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Jlexus

7 [TpeoGpa3zoBanue METOJ
KOOpJUHAT KPUTHYECKOTO
MBIILICHUS
8 Junamuka Jlexmust [pesenTauus
MaTEepUAIbHON TOUYKHU
9 Jnnamuka TNPaKTHIECKOe HCCIICIOBATEIBCKHU
MaTepUAIbHON TOUYKHU i MeTo1 00yueHUs
10 3aKOHBI COXpaHEHUs TeKIHs npobieMHast
JICKIIHS
11 3aKOHBI COXPAHCHHS TPaKTHIECKOe npoOeMHas
JICKIIHS
12 HeunepruansHast Jlexups Hucnyr
CUCTEMa OTCUeTa
13 HeunneprnansHas TIPaKTHYECKOe
CHUCTEMa OTcUeTa
14 JluHaMuKa TBEPIOTO Jlexnus
Tena
15 JluHaMHKa TBEPIOTO TIPaKTHYECKOe
Tena
16 Jlunamuka Te Jlexuus JICKIMH-0ece b
MEePEMEHHOM MacChI
17 CronkHOBEHHUS Jlexups npobeMHast
JICKIIHS
18 CTONKHOBEHHUA NPAKTHIECKOE HCCIIEA0BATEIILCKU
it MeTo 00yueHUs
19 JIBwkeHre B 1OJIE Jlexuus Jlexnuu
TATOTCHUS
20 JIBu>keHue B TIOJE TIpaKTHeCKoe CaMOCTOSITCIbHAsA
TATOTCHUS paboTa CTyIeHTOB
21 MexaHuka Jlexuus JIEKIMHA-0eceqbl
HECKUMAEMOU
KUJKOCTH
22 MexaHuka — ynpyrux Jlexupus JEKIUU

T
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23 Mexaununka Jlexnus 2 JIEKIUHA-0eceIbl
CIIELUAJIbHON TEOpUU

OTHOCHUTCIIBHOCTHU

24 Mexanuka npakTHieckoe | 4 MPE3CHTALNH
CIIELUAJIBHON TEOpUU

OTHOCHUTCIIBHOCTHU

7. YueOHO-MeTOANYeCKOEe o0ecrieYeHrne CaMOCTOSITeIbHOIH padoThl

CamocrosiTenbHass pabora OOydYaronuXcsl SIBISETCS OJHUM W3 BHUJOB YYCOHBIX  3aHSATHM.
CamocrosiTenpHast paboTa MPOBOIUTCS C IEIBIO:

— CHUCTEMaTH3allMi W 3aKpEIUICHUS IOJYyYEHHBIX TEOPETUYECKUX 3HAHUM U NPAKTUYECKUX YMEHUU
00ydJaromuxcs CTYACHTOB;

— yrayOieHus U pacliupeHus TeOPETUIECKUX 3HAHUM;

— (GopMHUPOBaHHS YMEHHI HWCIOJIH30BaTh HOPMATHBHYIO, MPABOBYIO, CIPABOYHYIO JOKYMEHTAIUIO H
CHEUHUaTIbHYIO JIUTEPATYPY;

- (dhopMUpOBaHHS CaMOCTOSTCILHOCTH MBIIIICHUS, cIocoOHoOCTEeH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpEAIU3alINH;

— Pa3BUTHS UCCIIEIOBATEIILCKUX YMEHHIA.

CamocTtosTenbHas paboTa 00ydaroXxcst OCYIIECTBISIETCA HA MPOTSHKEHUN U3YYEeHUS BCeU AUCIUILTUHBI
B COOTBETCTBUU C YTBEPKJICHHON B yUeOHOM IUTAHE TPYIOEMKOCTBIO U COCTOUT HU3:

- paboThI CTYJCHTOB C JIGKIIMOHHBIMH MaT€pUallaMy, TOMCKA U aHajHu3a JUTEPaTypbl U JIEKTPOHHBIX
HMCTOYHUKOB MH(POPMAIUH 110 33JJaHHOU TEME;

- BBITTOJTHEHUS 3aIaHUM JIs caMocTosATepHON paboTel B ONOC COI'Y;

- U3Y4YEHHUS TEOPETUYECKOTO U CTATUCTUYECKOTO MAaTepUalIa JIJIsl MOJArOTOBKH K CEMHUHAPCKUM 3aHATUSIM;

- IOJATOTOBKH K K3aMEHY.

CamocrosiTennpHas paboTa CTYACHTOB MPOBOAUTCS B BHJIE€ NMUCHMEHHBIX JOMAIHMX 3aJaHUN (B TOM
YHuCle, Pa3HOYPOBHEBBIX 33JaHUM), MOATOTOBKH KOHCIIEKTOB IO TE€MaM MNPaKTUYECKHX 3aHATHU. CTyIeHTHI
MMUCbMEHHO BBITIOJHSIOT 3aJaHUsl JJII CaMOCTOATENbHOW paldOThl, TMOJB3YACh TEOPETHUYECKHUM MaTepHUaioM
(mexuuu, yaeOHas JUTepaTypa U MHTEPHET-PECYpChl MO JAHHOW TeMe), MOCJe Yero MPOBOAUTCS OOCYXKIACHUE
JTAHHOW TeMBbI MOJT PYKOBOJICTBOM MPENOAaBaTENs.

Bonpocsl, BEBIHOCHMBIE HAa CAaMOCTOSATEIHHOE U3YUEHHUE, a TaKXKe ydueOHas IuTepaTypa U METOINYECKHA
MaTepuai 1o OpraHu3aluu CAMOCTOATEIbHOW pabOThI CTYIEHTOB OTPa)K€Hbl B YUEOHO-METOJIUYECKON KapTe
muctumuHel «Mexanuka» (Tabm. 5.1.), a Takke Ha caifte AuctaHuuoHHoro obydenus COI'Y mmomasaka
cucreMbl «MOODLE» 1o ceeinke: http://Ims.nosu.ru/.

[To xaxxao¥ U3 TEM I CaMOCTOATEIHLHOTO U3YyUeHUs, IPUBEACHHBIX B pabouell mporpamme, CTyAeHTaM
ClelyeT CHaudaja MpOYUTaTh PEKOMEHJOBAHHYIO JIUTEpaTypy U TpPH HEOOXOIMMOCTH COCTaBUTh KpaTKUU
KOHCIIEKT OCHOBHBIX TMOJIO)KEHUH, TEPMHHOB, CBEACHHM, TPEOYIOMIMX 3alOMUHAHUS U  SBISIOMIMXCS
OCHOBOIIOJIArafoIIMMH B 3TOH TEME.

[Tpu moaroToBKE 33aJaHUIl IO CAMOCTOSATEIBHONU paboTe CTyAeHTaM HEOOXOAMMO OPUEHTHUPOBATHCS HA
KOHCIEKTHI JIEKIIUIA, PEKOMEHAYEMYIO JTUTEPATYPY.

JInst pacuiupeHus 3HaHUM 1O JUCIUIUIMHE PEKOMEHIYETCsl MCTI0Nb30BaTh IHTepHET-pecypcChl:

NPOBOJUTH MOKWCK B Pa3MYHBIX CHCTEMax, TAKUX KaK OOIIWE MOMCKOBBIE CHCTEMBI: WWW.yandex.ru,

www.google.ru.
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3ananus AJ151 CAaMOCTOATEIbHOI PadoThI CTY/IEHTOB 10 JUCIUIJINHE
«MexaHHKa»

CamoctosTenpHas paboTa CTYJEHTOB, MPEAYCMOTPEHHAsT Y4€OHBIM TUIAHOM, JOJDKHA COOTBETCTBOBATH
Oosiee TIyOOKOMY YCBOGHHMIO HM3ydaeMoOro Kypca, (opMHUpoOBaTh HAaBBIKM HCCIIEIOBATEILCKOW pPAOOTHI W
OpI/IeHTI/IpOBaTB CTYIIGHTOB Ha YMGHI/IC HpI/IMCHSITL TGOpeTI/I‘IGCKI/Ie 3HAHUS HA HpaKTI/IKe.

3amaHus Uil CaMOCTOSITEIBHOM PAaOOThI COCTABIISIOTCSA IO paszjeliaM M TeMaM, MO0 KOTOPhIM He
MPEYyCMOTPEHBI ayJUTOPHBIC 3aHATHS, JIMOO TPeOyeTcsl JTOMOIHUTEIBHO NPOopadoTaTh W MPOAHATU3UPOBATH
paccMaTpuBaeMblii IIperoiaBaTesieM MaTeprail B 00beMe 3aruIaHMPOBaHHBIX YacoB.

3agaHus o0 CaMOCTOSATENIBHOM padoTe MO AUCHUILTMHE MOTYT OBITh CIEIYIONNX BUIOB!

® KOHCIIEKTUPOBAHHUE MIEPBOUCTOYHUKOB U APYrol YUeOHOMN JTUTEPATYPHI;

e 1mpopaboTka y4yeOHOro marepuayia (MO0 KOHCIEKTaM JICKIIMHA Y4eOHOW M HaydHOW JMTepaTrype) u
MOJIrOTOBKA JIOKJIQJIOB HAa CEMHHAapax M MPAKTHYECKUX 3aHATHIX, K YYaCTHIO B TEMaTHYECKUX
TMCKYCCHSIX M JICJIOBBIX UTPaX;

®  BBINIOJHCHUE KOHTPOJIBHBIX pa0OT, TBOPUYECKUX (ITPOCKTHBIX) 3aaHUM;

® peleHue 3aaaq;

e paboTa c TeCTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

® MOJICIMPOBAHUE W/MITM aHAIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA,

® aHAW3 CTATUCTHYCCKUX U (PAaKTHUECKUX MATEPHAJIOB, COCTABIICHHE BBIBOJOB HA OCHOBE IPOBEICHHOTO
aHaIM3a " T.JI.

Pe3ynbraThl caMOCTOATENBHON pPAa0OTBI KOHTPOJMPYIOTCS TpenojaBaTelieM M YYUTHIBAIOTCS NpHU
aTTecTalMu cTyaeHTa (9k3ameH). [Ipu 3TOM mpoBOAATCS: TECTHPOBAaHHE, HKCIPECC-OMPOC HA CEMHUHAPCKUX H
MPAKTUYECKHUX 3aHITUAX, 3aCITyIIMBaHUE JJOKJIAI0B, IPOBEPKA MHUCbMEHHBIX PA0OT | T.JI.

CamocrosiTenbHass paboTa CTYACHTOB BKJIIOYAET BBINOJHEHHE JOMAIIHUX 3aJaHUid K KaXIOMY
1a00paTOPHOMY W TMPAKTHYECKOMY 3aHATHIO. 3alaHUsl COAEPKAT YCTHYIO TOATOTOBKY IO TEOPETUYECKHM
BOIIPOCAM, BBIITOJIHCHHE YIIPA)KHEHUH, pelIeHUE 3a1a4.

JUis TOATOTOBKM K 3aHATHUAM CTYACHTBHI TMOJIB3YIOTCS Y4YeOHHMKAMH M YYEOHBIMH IOCOOHSIMH,
YKa3aHHBIMH B CITUCKE PEKOMEHJOBAaHHOM JIMTEPaTyphl, a TaKKe MHTEPHET-UCTOUHMKaMU. Bce MeToandeckue
MaTepuaibl MPEJCTaBIEeHbl B cucTeMe AucTaHunoHHoro oOyudenuss COI'Y (Caiit /IO COI'Y na muiomanke
cuctembl «KMOODLE» mo cepuike: http://Ims.nosu.ru/).

MeTtoauyeckue peKOMeH 1AM U 10 UCIO0JIH30BAHUI0 HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOT Wil
o0yueHust

I[J'ISI HN3YUCHUA JICKOUOHHOT'O Marcpuraia JUCHUITIINHBI IMIPHUMCHATIOTCS AyJINOBHU3YAJIbHBIC
(MyTbTUMEIUHHBIE) TEXHOJIOTHUH, KOTOpPbIE HE OTPUIIAIOT TPATUIMOHHBIC, TPOBEPEHHBIE BPEMEHEM METOJIbI
npenoaaBaHusa, HO, IMPU 3TOM, OHU IOBBIIIAKOT HATJIAAHOCTD, I/IH(i)OpMaTI/IBHOCTI), OIICPaTUBHOCTL B IIOJAAYEC
nH(OpMaIIUHU, TTO3BOJSIOT YKOHOMHUTH BPEMsI 3aHITHA.

Kaxxnmoe mnpaktuueckoe (CEMHHApCKOE) 3aHATHE WMEET CBOIO 0cCoO0yro (opMy MpOBEIEHHUS, CBOIO
METOJIOJIOTUYECKYIO CIEU(HUKY, YTO MMO3BOJISIET PA3BUBATh Y CTYJEHTOB pa3MYHbIe KaK OOUIEKYIbTypHBIE, TaK
u 1npodeccroHanbHble KomrereHIuu. [locTraHoBka mpoOsieMbl, pa3dOp aKTyallbHbIX KOHKPETHBIX U
TUMOTETUYECKUX CUTYallMid, cO3/laHue aTMOoc(epbl Auaiora MeXIy MperojaBaTeieM W TPYIINOol MO3BOJSET
paboTaTh MHAUBUIYaIbHO U B MaJIbIX TPYIIAaX, KOJJIEKTUBHO OOCYKIaTh ONPEEICHHbIN TeMaMu MaTepuall, a
TakkK€ WHUIMUPOBATH CAMOCTOSTENbHYIO paboTy CTyAeHTOB. [Ipu oOCMBICIEHUHM COAepX aHHUS BOIPOCOB
MPAKTUYCCKUX 3aHATHHI npeciaeayercsa ncib CO6J'IIO}13TB MMPEECMCTBEHHOCTE B HpO(beCCI/IOHaJ'IBHOM H B
TBOPUYECKOM Pa3BUTHH CTYJICHTOB.

KoHTpons caMocTosITenbHON paboThl CTYIEHTOB MIPHU3BaH CAENaTh Mpolecc 00yueHus 0oJiee MeT0CTHRIM
u oprannyHbIM. ETo 33a1aua He ocTaBUTh 0€3 BHUMaHUS Jake, Ha MEePBbIA B3I, MaTO3HAYUTEIHHBIE BOTIPOCHI.

KOMHLI-OTepHOe TECTUPOBAHUC II03BOJIACT OCYIICCTBIIATH UTOTOBEIN KOHTPOJIb 3HaHUHU CTYACHTOB.
TecToBbIif MaTepuan BKIIOYAeT B ce0si COAep)KaHHWE BOMPOCOB MO KAXKIOMY M3 0003HAYEHHBIX MPOTPaMMOI
pasenos.
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Kaxnplii Bompoc mpearnosiaraeT HeCKOJIbKO BapUAaHTOB OTBETOB, CPEIN KOTOPBIX MMEIOTCS aOCOIIOTHO
HEBEPHBIHN, TPABUIIBHBIA M B OOJIbIIICH UM MEHBIIIEH CTETICHH PACKPBIBAIONINI CYIIIHOCThH Borpoca. B mporiecce
KOMIIBIOTCPHOI'O TECTUPOBAHUA 3aJiladya CTYACHTOB OHNPCACIACTCA Kak BBI60p MMpaBHUJILHOTO OTBCTAa U3
MHOr000pa3usi BApUaHTOB. B TECTOBBIX 3a/laHUSAX €CTh BOIPOCHI HA COOTBETCTBHE. B mpoiiecce KOMIBIOTEPHOTO
TCCTUPOBAHMA, 3a/lada CTyJCHTA OIIPCACIACTCA KaK BBI60p MMPpaBUJILHOT'O OTBCTA M3 MHOFOO6paBI/I$I BApHUAHTOB.

Bonpocel 1 TeMbl, OTBOJUMBIE Ha BBINOJIHEHHE CAMOCTOSTEIbHONW PabOThI MO JUCIUILIMHE, a TaKXKe
KPUTEPHUH OILICHUBAHUS 110 KKAOMY BUAY pabOThI coaepxkarcs B pazaene 5 PIT/L.

MeToauuyecKue YKa3aHus Jisd 06yqammnxc51 IO OCBOCHHIO TUCHHUIIINHBI

By yaeOnbix 3anatuii | Opranu3anus 1esTeIbHOCTH CTYJASHTa

Jlekuus [Tocenienune NEKIMOHHBIX 3aHATHI U KOHCIEKTHPOBAHUE JIEKITUOHHOTO
MaTepuana SBJISETCS HEAOCTATOYHBIM YCIOBUEM JJIsl YCIELIHOTO
YCBOEHHS AMCHMIUIMHBL CTyIeHTY HEOO0XOIUMO CHCTEMATUYECKU
paboTrath ¢ y4eOHOH W METOAMYECKOW JIUTepaTypoi, peKOMEHIyeMOM
[0 KaXJIOMY pa3Jiely JEKTOPOM, JOIOJHSSI KOHCIEKT JIEKIUN
HEOOXOJUMBIMUA TIOSCHEHUSIMH, YTOYHEHHSIMH U TEPMUHAMHU IO
uzydaeMoil Teme. HeobxonnMo mucath KOHCIEKTHI JIEKIMH: KpPaTKo,
cxemaruyHo. [TocnenoBarenbHO (GUKCHPOBATH OCHOBHBIC MOJIOKEHUS,
BBIBOZBI, (POPMYIHMPOBKH, OOOOIICHHUS; MOMEYaTh Ba)KHBIE MBICIIH,
BBIICTISITH KITFOUEBBIE CIIOBA, TePMHUHBL. [IpoBEpATh TEpMUHBI, TOHATUI
C TIOMOIIbIO  DJHUMKIONEAWW,  CJIOBapei, CIpPaBOYHUKOB C
BBIMICHIBAHUEM TOJKOBaHHM B TeTpagb. (OO003HAYUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPbI BbI3BIBAET TPYAHOCTH, MOMETUTh U
MOMBITATHCSI HAaWTH OTBET B pPEKOMEHIyeMoul inuteparype. Ecmm
CaMOCTOSITENIFHO HE ynaeTcs pa3o0parbesi B MaTepualie, He0OX0IuMO
c(hopMyIMpOBaTh BOIIPOC U 3a/1aTh MPEMOAaBaTEN0 Ha KOHCYIbTAIUHY,
Ha MPAaKTUYECKOM 3aHSITHH.

IIpakTHyeckue [IpakTHyeckue  3aHATUS  OPU3BAHBI  HAYYUTh  CTyJIEHTa
3aHATHA CaMOCTOSITENILHO PaboTaTh ¢ y4eOHOH JIUTepaTypoil, aHaIU3UPOBaTh
(KomoxkBuym) Mmatepuan. B Hauanme 3aHATHS PEKOMEHAYETCS  PacCMOTPETh

COOTBETCTBYIOIIMI  TEOPETHUYECKMUA  MaTepual.  3aTeM  HJEeT
NpakTUYEeCKUH pa30op U3yyaeMoro marepuaia, pelaroTcs 3a1add U3
MPAKTHUKyMa, pa30UpaeTcs KaX/blii KOHKPETHBIN pUMep.
KonnokBuymbl HampaBieHbl Ha YriyOJ€HHE TeOpeTHUYECKUX
3HaHUH, (QopMUpOBaHME MPAKTHUUECKUX YMEHHH W KOMIETEHIUH
o0yyaromuxcsi, NpeayCMOTPEHHBIX MporpaMMoil aucuuruiuHbl. [Ipu
MOJIFOTOBKE K KOJUIOKBUYMY HEOOXOAMMO MOBTOPHUTH JIEKIIMOHHBIN

Marepual o H3y4aeMon TEeME, U3Y4YUTh Marepuail,
PEKOMEHIOBAaHHBIM INIPENOJaBareaeM IO CHUCKaM JuTepaTrypsl. B
mpolecce  3aHATUH oOpamiaTh BHMMaHHE Ha MPAKTUYECKOE

MpUMEHEHUE TEOPUU U Ha METOJUKY PEeIIeHUS THIOBBIX 3a/1a4
npodecCHOHANBHOM JesATeNbHOCTH. YCTHBIA oOmpoc TpedyeT oT
IIperoaaBaTestst 00J1b111011 MIPEABAPUTEIBHON IIOArOTOBKH:
TIIATETFHOTO 0TOOpa COAEPIKAHUS, BCECTOPOHHETO IPOTyMBIBAHUS
BOIPOCOB, 33aJa4 U MPUMEPOB, KOTOpbIe OYIYyT MpPEIIOXKEHbI, myTen
AKTHBU3ALMK JICSITEIIbHOCTH BCEX CTYACHTOB TPYNNbl B Mpolecce
MPOBEPKH, CO3/IaHMsSI Ha 3aHITHH JIEJIOBOM W JTOOpOXKeEIaTelTbHOU
00CTaHOBKHU.

Paznuyaror (bpOHTANIBHBIN, VHIUBUYAJTbHBII "
KOMOMHHPOBAHHBIN OIPOC.

OpOoHTATBHBII  ONPOC  MPOBOAMTCS B (Qopme  Oecempl
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IIPENOABATEeIIs C IPYIIION.

C nomombio (GPOHTAIBHOIO ONpOCa MpPenojaBaTelb HMEET
BO3MO)XHOCTb IIPOBEPUTH BBIIIOJHEHUE CTYJEHTaMH JOMAIIHETO
3aJaHus, BBUICHUTH TOTOBHOCTb TIPYNIBl K M3Y4EHUIO HOBOTO
Mmarepuaia, ONpPeJeNUTh CHOPMHPOBAHHOCTH OCHOBHBIX MOHSTHM,
YCBOEHHE HOBOTO Y4eOHOro Marepuana, KOTOpbIH ObUI TOJBKO YTO
pa3o0paH Ha 3aHATHUU.

WHauBUayallbHBIM ~ ONPOC  HIpeAronaraeT  0OCTOSITEIbHbIE,
CBSI3HBIE OTBETHI CTYJAEHTOB Ha BOIIPOC, OTHOCSILUICSA K U3y4aeMOMY
y4eOHOMY Marepuanay, [O3TOMY OH CIYKUT BaXHBIM Yy4eOHBIM
CPEACTBOM DAa3BUTHS PEYH, MAMATH, MBIIUICHUS CTYICHTOB. UTOOBI
clenaTh TaKyl IpPOBEpPKYy Oosee IiyOOKOW, HEOOXOIUMO CTaBHUTh
nepes CTyJeHTaMH BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOrO OTBETA.

ITucemeHHbIE 3HAKOMCTBO C OCHOBHOM U JIOIIOJHUTENILHOM JTUTEPAaTypOH, BKIItOUast
JAOMAaIlIHUEe  3aJaHus | CIIPAaBOYHbIC U3/1aHUs, 3apyOeKHbIE HICTOUHUKH, KOHCIIEKT OCHOBHBIX
(KOHCHEKT) MOJIOKEHUH, TEPMUHOB, CBEJECHUHM, TPEOYIONMX 3allOMHUHAHUS U

ABJISIFOLIMXCSL  OCHOBOMoJararomuMu B 3Tod  Teme. CocraBieHue
KOHCIICKTOB IT10 IMMTPOYHUTAHHBIM JIMTCPATYPHBIM HCTOYHHUKAM U AP.

HpI/I IIOATOTOBKE K 3aHATHIO H€O6XOILI/IMO OPHUCHTHPOBATLCA Ha
KOHCIIEKTBI JIEKLIMI, PEKOMEHyEMYIO JINTEPaTypy.

ITo KEDKI{Oﬁ N3 TEM UId CaMOCTOATCIIbHOTO U3Y4YCHM, IIPUBCACHHBIX B
paboueii mporpamme, cienyeT CHadana IpOYUTaTh PEKOMEHOBAHHYIO
JUTEPATypy U TPU HEOOXOIMMOCTH COCTaBUTH KPATKHA KOHCIIEKT
OCHOBHBIX  TIOJIOKEHUI, = TEPMHHOB,  CBEIEHUH, TPeOYIOIIMX
3allIOMHHAaHUA U ABJIAIOIIMUXCA OCHOBOIIOJJIararoimnuMm B JTOM TeMe.

Jns  pacmMpeHus 3HaHUW 1O  JIUCLHUIUIMHE  PEKOMEHJYeTCs
MCIIOJIb30BaTh MIHTEpHET-PECYPCHI:

NPOBOAUTH TOWUCK B PA3NIMYHBIX CHUCTEMaX, TaKUX Kak o0Ouue
MOWCKOBBIE CHCTeMBI: www.yandex.ru, www.google.ru, a TaKxke
CIELAaJIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTtpoabnasi paGora Ilenb KOHTPOJBHON pPabOTHl - MPOBEPKAa pPa3BUTHS HaBBIKOB,
(muceMeHHast) YCBOEHMSI M 3aKpEIUICHUS Marepualia, IOJIyYEHHBIX IPH H3y4YEHUU
JUCLUIUIMHBL, ¥ BBIIOJHIETCS CTYJEHTAaMHM 3a0YHOTO OOy4YeHHs.
Pa6ota BBIIIOJIHAECTCS o WHVBHyaJIbHBIM 3alaHASIM
MAIlMHONMCHBIM ~ WJIM  PYKONHMCHBIM  TekctoM. Pabora  maer
BO3MOYKHOCTh YCTAHOBHUTH CTEIIEHb YCBOCHHMS MaTepHalla U yYMEHHE
NPUMEHSTh 3HaHUsI, TOTy4YEeHHbIE IPU U3YyYEHUH IUCHUIUIMHBL. PaboTa
CHOCOOCTBYET OBJIQJCHUIO MaTepHalioM, IPUBUBAET HAaBBIKK B
CaMOCTOSITEIbHOM PEILLIEHUU IMPaKTUYECKUX BOIPOCOB U B padoTe C
JIUTEPATYPOU.

JK3amMeH (YCTHBIN) OueHka OTBETa Ha JK3aMEHE IMPOBOAMUTCS B COOTBETCTBUM C
[TonoxkeHneM O OalTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HAaHUN
crynenroB COI'Y.

8. OneHouHbIe CPeACTBA A5 TEKYIero KOHTPOJIsl YCIIeBAeMOCTH, Py0e:KHOM aTTecTAlluH U
NMPOMEKYTOYHOM ATTECTAIMH 10 HTOraM OCBOCHMS THCIUIIIHHBI

8.1. ®opmbl padorbl cTyaeHTOB. DopMbl pabOTHI: KOHCYJIbTALWH, NPAKTUYECKUE 3aHSITHUS,
PEUTHHIOBBIE KOMITBIOTEPHBIE TECTUPOBAHMSI, CAMOCTOSTENIbHBIE pA0OThI, UHTEPAKTUBHBIC 3aHATHUS.
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8.2. Buabl KOHTpoOJsA: TeKylnui (Ha MPAKTUYECKUX 3aHATHAX), TPOMEKYTOUHBIN (MOIYIHHOE
TECTUPOBAHUE), UTOTOBBIN (3K3aMEH).

IIpoBepka kauecTBa yCBOCHHS 3HAHUM OCYILECTBISECTCS HE TOJBKO B YCTHOM, HO M B NHUCbMEHHOMN
dopme. IlpoBenenue pasHbIXx MO GopMe U MO 0O0BEMY YCTHBIX U HUCHbMEHHBIX PabOT IUCHUIUIMHUPYET
CTyIeHTa, NaéT MpernoJaBaTeli0 OCHOBAaHUE JUII OOBEKTUBHOW OIIGHKH 3HAHWUU KaXKIOTO CTYACHTA MpH
BBIBEJICHUM CYMMapHOro Oaija, MO3BOJSIET CTYAEHTY IMPEACTaBUTh YpPOBEHb COOCTBEHHBIX 3HAaHUH IO
MpeIMETY, YBUICTh CBOM CHIIBHBIC U CIA0BIE CTOPOHBI, YTOOBI Y4€CTh UX MPH MOJATOTOBKE K IK3aMEHY.

Busibl TeKyniero KOHTpoJs:

a) yCTHBIN (PPOHTATBHBIN UM WHAMBHUYATbHBIH OMPOC;

0) mucbMeHHasi CaMOCTOATEIbHAs! KOHTPOJIbHAS paboTa;

B) YCTHOE M3JIOKEHUE COJICPKAHUS TPOUUTAHHOTO B PaMKaX CaMOCTOSTEIIbHOU pabOThI;

I') YCTHOE BBICTYILIEHUE TI0 TEME O0CYXKACHHUS.

IIpoMeXyTOUHBEIN KOHTPOJIb

JucuumnnuHa pa3OuTta Ha MOZAYJIH, KOTOPbIE MPEACTABIAIOT COOON JIOTMYECKH 3aBeplUICHHbIE YacTu pabdoueit
MporpaMMBbl Kypca U SIBIIIIOTCS TEM KOMILJIEKCOM 3HAHUM U YMEHMM, KOTOPBIE MOJIeKAT KOHTPOIt0. KoHTpois
OCBOGHHUSI MOAYyJIEW BKJIOYaeT B ce0sd TECTUPOBAHUA B paMKax OalJIbHO-PEHTHHTOBOM CHCTEMBI,
MPEAYCMOTPEHHBIX paboveil MporpaMMON TUCIUTIITUHBI.

B koHI11e cemecTpa NPOBOAUTCS KOHTPOJIBHOE MEPOIIPUATHE: IK3aMEH.

[TpomMeKyTOUHBIN KOHTPOJIb OCYIIECTBIIIETCS 10 0aNTbHO-PEUTHHTOBON CHCTEME.

8.3. Meronnka ¢gopmMupoBaHus pe3yJabTHpPYOUIel omeHKH. MIToroBas OLEHKa CKJIaJbIBAETCS Kak
CPEIIHEB3BCILICHHAsI IO pe3yJbTaTaM BCEX OILICHMBAEMBIX pabOT Ha MPOTHKEHUHM CEMECTpa, KyAa BXOJIAT
MOCEeIEHUE JICKIIUI U CEeMHUHAPOB, OTBETHI U JIOMIOJHEHHS HA CEMUHAPax, KOHTPOJIbHbIE PaOOThI (KOHTPOJIbHBIE
Cpe3bl TI0 UTOTaM MOJTYJISA), TOTIOJHUTEIILHBIC OIICHKH TI0 pedepaTam, CeMECTPOBBII 3K3aMeH.
3HaHMs CTYIEHTOB oleHuBatoTcs o 100-6amibpHOl cucTeMme:
3a BBHINIOJIHEHHE 33JJaHUN TEKYIIEro U MPOMEXYTOUYHOTO KOHTPOJISI CTYJIEHT MOXET Ha0paTh MakCUMaibHO S50
6amioB: mo 25 6aymioB 3a KaxAbld MOAYNb (MOAYJb BKIIOUaeT B ce0si paboTy Ha NabOpaTOPHBIX 3aHATUAX U
KOHTPOJIbHYIO padoTy).

dopma mpoBeAEHUS UTOTOBOrO 3k3aMeHa Mo aucuuruimHe «OOmas ¢uszuka (MexaHuka)» — ycTHas.
PesynpTupyromnias sk3aMeHalMOHHAs OIIEHKa omnpenensiercs B coorBeTcTBUU ¢ [Tonoxenuem COI'Y o 6amnpHO-
PEUTHHIOBOM CUCTEME OLIEHKH 3HAHUM CTYJIECHTOB.

BAJUVIBHASA CTPYKTYPA OHEHKMH.

MumH. Makec.
KOJI-BO | KOJI-BO
0a10B | 0aJUI0B
Texyuwian oyenka CTyJ€HTa B T€UCHHE 1-8 HENETU COCTOUT U3: 0 25

dopma KOHTPOJIsA

e BrmonHeHWe NHCBMEHHBIX JOMANIHUX 3aJaHUd TI0 TeMaM

3aHSATUN U CAMOCTOATENbHON pabOThI (KOHCTIEKTOB) — 20 8§ =16 6

e [loarotoBka W  OTBETHl HAa  MPAKTUYECKHX  3aHATHUAX
(xomnokBuyMbl) — 1 6@ 9 =9 §

1-a pybescnasa konmponvnasa paboma (Komnslomepnoe mecmuposanue) 0 25

Texywian oyenka crynenta B redeHue 10-17 Henenu cocTOUT U3: 0 25

e DBrimonHeHNWe MNHCHPMEHHBIX JOMAlIHUX 3aJaHUA TIO TeMaM
3aHSATUN U CAMOCTOATEILHON pabOThI (KOHCTIEKTOB) — 20 8§ =16 6
e [logrotoBka W  OTBETHl HA  MPAKTHYECKUX  3aHATHIX
(xomnoxkBuymbl) — 1 6 9 =9 0
2-1 pybexcHas NUCbMEHHAA KOHMPOJIbHAA padoma (KomnbvlomepHoe
mecmupoganue)
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Hmoczo 0 100

IIpumepHbIe 3a]aHUA OLIEHOYHBIX CPEACTB MO IMCUHUILINHE
TemaTuka u 3aaHus IS MPAKTUYECKUX 3aHATUHN MO NUCIMIUIMHE MPEICTaBIeHbI B pa3zene 5 Paboueit

IIPOTrPaMMBI.

KpnTepnﬁ OILCHKH YCTHOI'O U NUCbMEHHOI'O 0TBETA
HA NPAKTHYECCKOM 3aHATHHU MO JUCHHUILJINHE (KOJIJIOKBI/IyMe)

Onenka

XapakTepucTHKA 0TBETa

5

CopepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOINPOCY, IIOJHOCTBIO
packpbiTa B OTBETE TEMa, OTBET CTPYKTYpHUpPOBAaH, [JaHbl IPaBUIIbHBIC
apryMEHTUPOBAHHBIE OTBETHl HAa YTOUYHSAIOLIUE BOIPOCHI, IEMOHCTPUPYETCA
BBICOKHH YPOBEHb Y4aCTHUS B JUCKYCCHUU.

CopepxaHue OTBETa COOTBETCTBYET OCBELUIAEMOMY BOIPOCY, IOJHOCTBHIO
packpbITa B OTBETE Te€Ma, JAHBI IPABWIBHBIC, aPIYMEHTUPOBAHHBIE OTBETHI HA
YTOYHSIOIIME BONPOCB, HO HUMEKTCS HETOYHOCTH, IIPU OTOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPEJHUN YPOBEHb Y4ACTHS B JUCKYCCHUH.

CopepxaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIPOCY, HO IIPU IIOJHOM
PaCKpbITUM TEMbl HMEIOTCS HETOYHOCTH, JaHbl IPABWIIbHBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HAa YTOUYHSIOLIUE BOIPOCHI, JIEMOHCTPUPYETCA
HU3KHUI YpOBEHb ydacTusi B JUCKYCCHUU, OTBET HECTPYKTYpPUpOBaH, HH(OpMaLUs
TpyAHA U1l BOCIIPUATHS.

ConepikaHue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IIPU IIOJHOM
PacKphITUU TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyeTcs ciaboe BilaJeHUe
KaTeropuabHbIM ammnapaToM, JaHbl MpPaBUWJIbHbIE, HO HE apryMEHTHUPOBAaHHBIE
OTBETHl Ha YTOUHSIOLIME BOIPOCHl, Y4aCTHE B JHUCKYCCHUH OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HHGOpMAIUs TPyAHA JJi BOCOPUSITHS.

o ok~ w N oE

IIpumepHbIii nepedyeHb TeM, NpeajaraeMbiX 1Jsi pedepaTuBHBIX padoT:

HcKycCcTBEHHBIE CITYTHUKH U X UCIIOJIB30BaHUE.
PeaxTuBHble nBurareny. IIpuHimn paboTsel 1 MPUMEHEHHE.
Meronbl u3MEpeHUs CKOPOCTH CBETA.

Norann Kennep. Bknan B MexaHuky.

[uonkosckuii K. O. YyeHus: 0 KOCMUYECKUX MOJETaxX.

I'mpockomnsl. [IpuMeHeHe B COBpEMEHHON TEXHUKE.

TEMA Nel: «KKuneMaTuka MaTepUAJIbHON TOYKW

(2 waca - meopemuueckuii cemunap, 4 uaca — pewenue 3aoad, 4 uaca - camocmosmenvhas paboma ).

TEMA Ne2: «KKuneMaTHKa TBepIOro TeJia »

21



(2 uaca - meopemuueckuii cemunap, 4 uaca — pewenue 3a0ad, 4 uaca - camocmosmenvhas paboma ).

Bonpocsl k Teopetndyeckum cemuHapam no Teme 1 u Teme 2:

*Ut0 Ha3bIBaeTCsl MaTepualibHOM Toukoi? [loueMy B MeEXaHUKE BBOAAT TaKyl0 MOJEIb?

*Ur0 Takoe cucrema orcyera?

*Ut0 Takoe BeKTOp nepemelieHna? Beeraa aum Mooyiib BEKTOpa IEPEMENICHHUS PaBEH OTPE3KY

IIyTH, IPOHAEHHOMY TOUKON?

*Kakoe BUkeHue Ha3bIBAETCS NOCTYNATEIbHBIM? BpalllaTeIbHbIM?

JlaliTe omnpeneneHuss BEKTOPOB CPEAHEH CKOPOCTH M CPENHETO0 YCKOPEHMs, MIHOBEHHOW CKOPOCTH U
MIHOBEHHOT'O YCKOpeHHs. KakoBbI X HanpaBiIeHUA?

*UTto XapakTepu3yeT TaHT€HLMalbHAsl cocTaBistolas yckopeHus? HopmanbHasi cocraBistonias yCcKOpeHUs?
KaxoBbl ux moynu?

*B03MOKHBI 1M JBUKEHUS, IPA KOTOPBIX OTCYTCTBYET HOPMaJIbHOE YCKOpeHHe? TaHreHuuaibHOEe yCKOpeHue?
IIpuBennuTe npUMeEpBHl.

*UT0 Ha3bIBaeTCs YII0BOM CKOPOCThIO? YTIIOBBIM yckopeHueM? Kak onpeenstorcs ux HarpaBieHUs?

*KakoBa cBsI3b MCKOY JIMHEHHBIMH 1 YIJIOBBIMHU BeJIUYHHAMHU?

TEMA Ne3: «/IlnHaMHKa MATEePHAJbHON TOYKH.
(2 waca- meopemuueckuil cemunap, 4 uaca — peutenue 3a0auy, 4 waca - camocmoamenvbHas paboma ).
Bonpocut Kk meopemuueckum cemunapam:

1. Kakas cucrema oTcuera Ha3bIBaeTCsl MHepIUabHOI? [loyemy cuctema oTcueTa, CBsI3aHHAs C
3emIiell, HenHepIaHalbHa?
Urto takoe cuna? Kak ee MOKHO 0XapaKkTepu30BaTh?
SIBnsiercsa mu nepBeIid 3akoH HeloTOHA ciecTBrueM BToporo 3akoHa Hetotona? [Touemy?

B yuem 3akmrouaercs MMPUHOHIT HE3ABUCUMOCTU JIeHCTBUSA cun?

o oA W N

KakoBa ¢u3snueckas cymHocTs TpeHus? B yem otinudune cyxoro TpeHus ot xxuakoro? Kakue

BU/IbI BHEIITHETO (CYXOI'0) TpEHUS Bbl 3HaeTe?

7. Uto Ha3piBaeTcsl MexaHuuecko cucrtemon? Kakue cucteMbl SIBISIOTCS 3aMKHYTHIMHU? SIBisieTcst nu
Bcenennas 3amkHyTo# cucremon? Ilouemy?

8. B uem 3axmouaercs 3aKOH coxpaHeHus umnynbca? B kakux cucremax oH BbinoiHsercsa? [louemy on
ABIsieTCS (DyHIAMEHTATBHBIM 3aKOHOM TTPUPOIBI?

9. KakuMm CBOHCTBOM MPOCTPAHCTBA OOYCIIOBIMBAETCS CITPABENIMBOCTD 3aKOHA COXPAHEHUS HMITyJIhca?

10. Yro Ha3bIBaeTCA HEHTPOM Macc CUCTEMBI MaTepHalbHBIX Touek? Kak ABIKETCs LEHTp Mace

11. 3amMKHYTOMH cHCcTEeMBbI?

TEMA Ne4: «3akoHbI COXpaHEHHS».
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BO”pOCbl K meopemu4decKum cemunapam.:

(2 uaca- meopemuueckuii cemunap, 6 uacos — peuieHue 3a0a4, 4 uaca- camocmoamenvbHas paboma ).

w

© N o o &

9.

. B yem paznuuure Mex1y MOHATUSMU SHEPTUU U PaOOTHI?

. Kak naiitu paboty nepeMeHHON CHIbI?

Kakyro paboTy coBepiiaeT paBHOJCHCTBYIOIIAs BCEX CHJI, NPUIOKEHHBIX K Tely, PaBHOMEPHO
JBUKYLIEMYCS 110 OKPY’KHOCTH?

Yro Takoe MomHoCTh? BriBenute ee hopmyiy.

Jaiite onpeneneHus U BeIBeUTE (OPMYJIb 17151 U3BECTHBIX BU0B MEXaHMUYECKON SHEPIUU.

KakoBa cBsI3p MEXy CHUIION U IOTEHLUAIbHON YHEPrUen?

Yem 00ycI0BICHO H3MEHEHUE MTOTCHIUAIBHOM SHEPTUU?

Heo6xonuMo M ycioBue 3aMKHYTOCTH CUCTEMBbI JUIsl BHITIOJHEHUS 3aKOHA COXPAHEHUsI MEXaHUYECKON
SHepruu?

B uem 3akmrouaeTcst 3aKOH COXpaHEHHUsI MEXaHNYEeCKOM Hepruu? JJis Kakux CUCTEM OH BBITTOTHSAETCS?

10. B yem ¢usnyeckas CyIIHOCTh 3aKOHA COXpaHEHHS W TpeBpamieHus sHepruu? Iloyemy oH sBiseTCS

byHIaMeHTaIbHBIM 3aKOHOM MTPUPOJIbI?

11. Yro Ttakoe nmoreHnuanpHas ssMa? [loTeHnnanbHbIi Oapsep?

12. Kakue 3aK/IH04eHUS O XapaKTepeC ABUKCHUA TCII MOKHO CACIIATh U3 aHalIM3a IMOTCHIWAJIbHBIX KpI/IBBIX?

13. Kak oxapakTepHu30BaTh IMOJIOKEHUS YCTOHYHUBOTO U HEYCTOHYHUBOTO PAaBHOBECHS?

14. Yem oTnuyaercs abCOMIOTHO YIPYTU yap oT a0COIIOTHO HEYIIPYyroro?

15. Kak onpenenuTs CKOPOCTHU TeJ MOCIe EHTPATbHOr0 abCOMIOTHO yrpyroro yaapa? CrneacTBuem

16. KaKUX 3aKOHOB SIBIISTFOTCS OTH BBIPAKEHUS?

TEMA NeS: «/InHaMHuKa TBEpAOro TeJia.

BonpOCbl K meopemudecKkum cemunapam:

(2 yaca- meopemuyeckuill cemunap, 4 waca — pewleHue 3a0ad, 5 uaca- camocmosmenvHas paboma ).

1. Yto Takoe MOMEHT WHEPIUU Tea?

2. KakoBa poyib MOMEHTa HHEPLUH BO BPAIATEIbHOM JBUKEHUU?

3. BeiBeaute Gpopmyiy uisi MOMEHTA MHEPLIMK 00pyua.

4. Cdopmynupyiite u noscuure Teopemy llteitnepa.

5. KakoBa ¢opmyna ais KHHETHYECKOW SHEPTHU Tella, BPAIIAIONIET0Cs BOKPYT HETOJABIKHONW OCH, U
KaK €€ BBIBECTH?

6. Uro Ha3pIBaeTCSI MOMEHTOM CHJIBI OTHOCHUTENIbHO HEMOABMXHOH TO4YKU? OTHOCHUTEIHHO
HenoBWXKHOM ocu? Kak onpezensercs: HanpaBieHHEe MOMEHTA CUIIbI?

7. BeiBenute u copMyIupyiiTe ypaBHEHHE JUHAMHUKHU BpallaTeIbHOTO ABM)KEHUS TBEPIOTO Tena.
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10.

11.
12.
13.
14.

15.

Uto Takoe MOMEHT HMIyJbca MaTepuanibHONM TOYkH? TBepmoro tena? Kak onpenensercs
HalpaBJieHUE BEKTOpa MOMEHTa UMITyJibca?

B uyem 3akirouaercs (u3mueckas CyIIHOCTh 3aKOHAa COXpPAHEHHsS MOMEHTa uMmIynbca? B kakux
cucreMax OH BblnonHseTcs? [IpuBeaure npumepsl.

Kakum CBOWCTBOM CHMMETPHUM TMPOCTPAHCTBA OOYCJIOBIMBAETCS CHPaBEIMBOCTh 3aKOHA
COXpaHEHUs MOMEHTa umnyibsca? ConocTaBbTe OCHOBHBIE YPaBHEHUS JAMHAMUKH MTOCTYNATEIbHOIO
U BpalllaTeJIbHOTO ABM)KEHUN, IPOKOMMEHTHPOBAB UX aHAJIOTHIO.

Urto Takoe cBOOOIHBIE OCH (IJIaBHBIC OCU MHEpIuH)? Kakue 3 HUuX SBISIIOTCS YCTOWYHUBBIMU?

Urto Takoe rupockon? KakoBbl €ro OCHOBHbBIE CBOMCTBA?

Cdhopmynupyiite 3akon ['yka. Korna on cipaBenius?

JlaliTe O0OBsACHEHHE JauarpaMMbl HanpsokeHWid. YUTo Takoe mpenensl MpONOPIHOHATBEHOCTH,
YOPYrOCTH U MPOYHOCTU?

Kaxos ¢uzuueckuii cmpici moayns KOnra?

TEMA Ne6: «Mexannka crielqHaJIbHONH TEOPUH OTHOCUTEJIBLHOCTH.

(2 yaca- meopemuueckuil cemunap, 4 uaca — pewienue 3a0au, 4 uaca- camocmosmenbHas paboma ).

BO”pOCbl K meopemudecKum cemunapam:

1.

o g~ w D

10.
11.
12.
13.
14.
15.
16.

B 4yem ¢pusndeckas CyniHOCTh MEXaHUYECKOTO IPUHIIUIIA OTHOCUTEIBHOCTH?

B yem 3akitoyaercs mpaBuiloO CII0KEHUS CKOPOCTEHN B KIAaCCUYECKON MexaHuKe?

KakoBbI IpUUYMHBI BO3HUKHOBEHMSI CHIELIMATIbHOIN TEOPUH OTHOCUTEIBHOCTU?

B 4eM 3aki04aroTCs OCHOBHBIE ITOCTYJIATHI CIIELUAIBHOM TEOPUH OTHOCUTEIBHOCTH?

3aBUCHUT JIM OT CKOPOCTH JIBHXKEHHS CUCTEMBI OTCUYETa CKOpOCTh Tena? CKopocTh cBeTa?
3anumuTe ¥ MPOKOMMEHTUpY#Te ipeoOpa3oBanus Jlopenma. [1py kakux yclOBHsIX OHU TIEPEXOMAT B
npeoOpaszoBanus ['anunes?

Kakoii BBIBOJI 0 TPOCTPaHCTBE U BPEMEHH MOYKHO C/IeaTh Ha OCHOBE npeobpazoBanuii Jlopenma?
OnHOBpeMeHHEHI T coObITHA B cucteMe K', eciin B cucteme K oHE TPOMCXOIAT B OHOM TOUKe

u onHoBpeMeHHbI? B cucreme K coOpiTus pa3zoOiieHs!, HO 01HOBpeMeHHbI? OO0CHYHTE OTBET.
Kakue ciiecTBHS BBITEKAIOT U3 CIIELUAIBHOW TEOPUH OTHOCUTEIBHOCTH JJIsl pa3MEpOB Tel U
JUTUTENIEHOCTH COOBITUH B pa3HBIX cucTeMax orcueTa? OOOCHYHTE OTBET.

[Tpu Kakoit CKOPOCTH JBMKEHUS PEIITUBUCTCKOE COKPAIICHHE JUTHHBI IBHKYIIETOCS Tea
coctaBut 25%7?

B 4em cocTouT «mapagokcOIM3HENOB» U KaK €ro pa3pernTh?

B yem 3akiogaeTcst peIATUBUCTCKHM 3aKOH CIIOKeHMs ckopocTei? Kak mokasate, 4To OH

HaxOJIUTCS B COTJIACHH C MOCTYyJIaTaMU DUHIITeHHA?
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17. Kak onpeznensiercs MHTEpBal MEXKAY COOBITUAMH? JIOKa)XKUTE, UTO OH SIBJISAETCS MHBAPUAHTOM IPU
repexo/ie OT OJHOW MHEPLHUAIBLHON CUCTEMBI OTCYETA K APYTOM.

18. Kakoii BuJ uMeeT OCHOBHOM 3aKOH PEISTUBUCTCKONW AWHAMHUKH? YeM OH OTJIMYAaeTCs OT OCHOBHOTO
3aKOHA HBFOTOHOBCKOW MEXaHUKH?

19. B yeM 3akiro4aeTcs 3aKOH COXPaHEHUs PEISATUBUCTCKOTO UMITYyibca?

20. Kak BbIpaxxaeTcsi KHHETUYeCKast SHEPTUs B PEISTUBUCTCKON Mexanuke? [Ipu kakoM ycioBuu

21. PenatuBucTckast popmyrna Juisi KHHETHYECKOM SHEPTUU NIEPEXOIUT B KIACCUYECKYIO popMyITy?

22. ChopmynupyiiTe 1 3alIMIIUTE 3aKOH B3aUMOCBS3U Macchl U 3Hepruu. B uem ero gpusnueckas

23. cymnocTs? [IpuBenuTe npumMepsl ero SKCIepuMEHTAIBHOTO TOATBEPKICHHUSL.

Conep:kanue IMCUUIIMHBI

(madoparopHbie padoThI).

Jlaboparopubie paboOThI UTPAIOT OOJIBIIYIO POJIL B yueOHOM Mpoliecce. BoimonHenue nabopaTopHbIX padboT
HEOOXOJUMO JIJIsl JTOCTHOKEHHSI 00pa30BaTENIbHBIX - HAa YPOBHE CIEIUAIBHOCTH, a TAaKXKE JUJAKTHUYECKUX H
pa3BuBaronux 1eneil. Ha mabopaToOpHBIX 3aHATHAX CTYACHTHI BOCIPUHUMAIOT, HAOIIOAAI0T, UCCIEAYIOT SIBICHUS
IPUPOIBI, TEXHUYECKHE W APYrHe MPOLECCH], U3Y4aloT OOBEKTHl TEXHUKH, YCTPOWCTBO W NMPUHIMI JICHCTBHS
U3MEPUTEIIBHOM arnmnapaTypbl, METOJIUKY H3MepeHHidl. Takum 00pa3oM, OHM OO0ECHEUMBAIOT CBSI3b TEOPHH C
NPaKTUKOM, Pa3BUBAIOT CAMOCTOSTEILHOCTh U CIIOCOOHOCTh K TIOCTAHOBKE W IPOBEACHUIO DKCIICPUMEHTOB,
NOHMMAHMIO W HWHTEepIpeTanuu (akToB, K aHAIM3Y SBICHUH U CHHTE3Yy, K OIEHKE MOJXY4YeHHOW MH(OpMAIUH,
NPUMEHEHHIO 3HaHUI Ha TpaKTHKE.

Brinonnenue nabopaTopHoil paboThl MPOBOAST MO CIEAYIOLIEH cXeMe:

1. CTyaeHTbl 4YHMTalOT ONHMCaHue JabOopaTOpHOH pabOThl M HAYMHAIOT

0QOpMIISITh OTYET, KOTOPBIN BKIIOYAET: Ha3BaHUE U Ne 1a00opaTopHOil pabOThI; 11T

paboThl; MpHOOPHI M MPUHAIICIKHOCTH; KPAaTKOE HM3JI0KEHHE TEOPHH, CXEMY WU

ONUCaHUe JIabOpPaTOPHOU YCTAHOBKU; IPOU3BOJUMBIE H3MEPEHUs (PU3NUECKUX

BEJIMYMH C 3aHECEHHWEM HX B TaOJHIBI, MOCTPOEHHE TpadUKOB; PACYeT HCKOMBIX BEIMYHMH; OI[CHKY
MOTPENIHOCTEH M3MEPEHUI; BEIBOIBI.

2. B pasnene «Kparkas Teopus» HPUBOAATCA OCHOBHBIE OIpPENENICHHS U

dopmynbl. OTAenbHBIE BOMPOCHl HEOOXOAMMO HM3YyYUTh MO YYEOHUKY HJIM MO KOHCHEKTY JIEKLIHH.

3. B pazgene «Omnucanue 1abOpaTOpHONH YCTaHOBKW» HAJI0 NEPEUHUCIUTH
HE00X01uMbIe MPUOOPHI ¥ IPUHA/ITIKHOCTH, HAPUCOBATH CXEMY YCTAaHOBKH.
4. IIpu HEoOXOAMMOCTH COOUPAIOT CXEMY YCTAHOBKU M IO H3JI0)KEHHOMY

ITOPUTMY BBIMOJHSIOT M3MEpPEeHUs] U 00paboTKy pe3yibTaToB. Bce n3mepenus
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MPOBOIATCS HE MeHee 3-X pa3. [ HarjasaHOCTH, Pe3ybTaTbl U3MEPEHUU U
BBIYUCIICHUH ciieyeT oOpMUThH B BUje TabmuIl B pazzene «M3mepenus u oopaboTka
pe3yJIbTaToB». B HEKOTOPHIX Ciydasx pe3yabTaThl M3MEPEHUH U pacyeT Gpu3ndecKkux
BEJIMYMH TPEACTABISIOT B BUE rpadukoB. B 3TOM e pazzaerne oTueTa MpUBOISATCS
PE3YJIBTAThl BEIYUCICHUS ITOTPEIIHOCTEH U3MEPEHUH U BBIYHUCIICHHH.

5. ITo pe3ynbpTatam paboThl HEOOXOIMMO C/IETATh BBHIBOJ.

6. Pabora cuuTaercs NPUHATOM, €CIM IPEACTABIEH OTYET C IPABHIBHBIMU

pe3yjibTaTaM U JaHbl OTBCTHI HAa BOIIPOCHI IPLCIIOAaBaTCIIA.

[Topsnox BeimonHEHUs pabOT MPUBOASTCS B COOTBETCTBYIOIIMX HHCTPYKIUAX K JTAOOPATOPHBIM pabOTaM.

PatoTa Nol...eieeiiiiiiieeeeeeeeeeeeeeeeeeseeseeseeeeeens® HACOB CPC.uevvvvvrnrnnnnnnnnnnnnnnnness.3 UACOB

BBenenue B 1a00paTOPHBII NPAKTHKYM.

OcHOBHBIE IPABUJIA TEXHUKHU 0€30MaCHOCTH.

HpaBlma MPOBECACHUSA IKCIIEPUMEHTA.

CamocrositensHas padbora crynenra (CPC).

Ponp caMocTosiTEnbHOM pa6OTLI CTYJACHTA B pCaJin3aliuu 3a/iaq J'Ia60paTOpHOFO [MPpaKTUKyMa.

Otuér no naboparopHoii paboTe.

DneMeHTapHas cTaTUCTUYECKast 00paboTKa pe3ysIbTaTOB U3MEPEHU

KOHTpOJIbHLIe BOIIPOCHI:

o o b~ w N e

Kak onpenensiercs cpeanee apupmMeTnyeckoe 3HaueHNe U3MEpEeHUs?

Yro HazbIBaeTCst a0COTIOTHON MOrPEIIHOCTIO0 U3MEpEHUs?

Uro Ha3bIBaeTcs cpeiHel aOCOIOTHON MOTPEeIIHOCThIO?

Uto Ha3pIBaeTCst aOCOTIOTHON MOTPEITHOCTHIO?

Kakue miudpel Ha3pIBatOTCS 3HAYAITMMU?

CKobKO 3HayalmmMx IUQp CoXpaHsSeTcs B YaCTHOM NpU JAEJNCHMHM HpuOIMKeHHoro uucia 2784 Ha
npubnmxennoe yucio 1,53?

CKOJIBKO 3HAuUaImuX IMUPpP COXPAHSETCS B MPOM3BENCHUU, €CIIM MEPEMHOKUTHh MPUOIMKEHHBIC YUCIIA!
831 u 0,457

CKoJbKO 3HaYanMX Udp coxpaHseTcs B OTBETE, €Cu NPpHOIMKEeHHOe yuciio 4,25 Bo3BeCTH B Ky0?
Kakass oTHocuTenbHas MOTPEIIHOCTh CYUTACTCS YJOBJIETBOPUTEIBHOM BO MHOTHX TEXHUYECKHUX

pacuerax?

10. Haiitn abcomoTHyIo ommbKy Bepaxkernus: V=tR?H.

11. Kakue N3MCPCHUS HA3bIBAKOTCA MMPAMBIMU, KAKHEC — KOCBCHHBIMU?

12. Kax onpenensitoTcsi MOrpeHOCTH MPSIMBIX U3MEPEHU?
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13. Kak BBIYHCIISFOTCSI TOTPENTHOCTH KOCBEHHBIX U3MEPECHHI?

14. I3mepenns kakux (U3NYECKUX BEIMYMH B JaHHOW Ja00paTOpHOM paboTe SBISAIOTCS MPAMBIMH, KaKUX

— KOCBEHHBIMHU?

15. Kakue omnOKy Ha3bIBAIOTCS CHCTCMATUYCCKUMH, KAKHC — CHy‘I&ﬁHBIMH?

16. HOCHGHOB&TGJ’IBHHI\/‘I YUY€T KaKHX CHCTCMATHYCCKUX HOFpeHIHOCTeﬁ OBLT npoJaciiaH B HaCTOHHIeﬁ

naboparopHoit pabore?

17. Yxazatb BO3MOJKHbIE HCTOYHUKHM CHCTEMAaTHYECKMX IOrPELIHOCTEH,

nabopaTopHoOU padore.

. LU
18. Haiit aGCOJIFOTHYIO 1 OTHOCUTEIBHYIO OITUOKH CIEAYIOIIETO BBIPAKEHUS: Q—k? t

Jlureparypa

HCYUYTCHHBIX B

JTaHHOM

1. CgerozapoB B.B. OcHoBBI cratuctudeckoii oOpaOOTKU pe3ynbTaToB u3MmepeHuii. M.: U3n-Bo

MHU®U, 1983r. 40c

2. besuxosuy {.C. [Ipubmmxennsie Beraucienus. [UTTIL, 1962.

3. ®wusnueckuit npaktuky™m / Ilog pen. B.M. UBeponosoii. M.: Hayka, 1967. C. 7-40.

PaloTa No2..oouuiiiieireriiiiieeneesnnecceeannnsnneeesee 3 gacos CPC.................24aca

N3mepenue JIMHeHBIX pa3MepoB U 00bEMOB TBEPABIX TeJl.

HEJIb: OsHakomiieHWE C NPUHUUIIOM paOOThl IITAHIEHIUPKYIsS, MHUKpoMeTpa .OCBOEHHE COBPEMEHHBIX

METOJIOB CTaTHCTUYECKON O0OpabOTKM pe3yabTaTOB HM3MEPEHUN U mopsaka odopmieHus

MPUBCACHHBIM UCCIICIOBAHUSAM.

OBOPYJIOBAHME: IllTanreHupKyib, MUKPOMETP, TeJla MUINHAPUYECKON (POPMBI.

Bomnpocsl Kk 1onycky:

1. Yto npezacrapisier coooi HOHUYC?

2. Kak npousBoauTcs 0TYET pa3Mepa NpeaMeETa ¢ TOMOLIBIO
HOHHUYca?

3. Kakoli HOHMYC y IITaHTeHIUPKYIS? Y MUKpomeTpa?

4. KakoBO ycTpOWCTBO IITAHT€HIIUPKYJIsA?

5. KakoBo ycTpoiicTBO MUKpOMeTpa?

6. Eciam MOXHO M3MEpPUTD JTMHEHHBIE pa3MepPBI TEIA © MUKPOMETPOM
U IITAaHTeHIUPKYJIEM, KaKUM IPUOOPOM BbI BOCIIOJIb3YETECH?

7. BeiBecT popmyiy Ui pacyéra INIOTHOCTH IIMITMH/IPA.

8. BriBecTr hopmyny 11 pacyéra MOrpemHoCTH.

211113 ) K A £ 1)

N3yyeHue 3aKOHOB NMaJeHUs HA MAalIMHe ATBY/A.

CPC..cevvvvevveenen.2 HaCA

OTYCTOB IIO
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[IpoBepka 3aKOHOB MYTH.

IIpoBepka 3aKOHOB CKOPOCTH.

IIposepxka BrOporo 3akoHa HeroToHa.

Ornpenenenne yCKOPEHUsI CBOOOTHOTO TaICHUSI.

]_le.]]b! HU3Y4YCHUE 3aKOHOB JHHAMHUKH ITOCTYHATCIBHOI'0O ABHXKCHHUA TECI, HpI/IO6peTeHI/Ie HaBBIKOB pa6OTI>I C

CUCTEMATHUYCCKNMHU U CHy‘-IB,fIHBIMH OIIMOKaMH.

KOHTpOJ’ILHLIe BOIIPOCHI:

1.

© ©® N o

10.

Kaxkoii BUI B KoopauHaTax [X, t?] nMeeT rpaduk paBHOYCKOPEHHOTro aBmkeHHA? Kak ¢ ero momorsio
BBIYHCIIUTH YCKOPEHUE ABMKEHUS?

[Tomryuenue GhopMyITbI ISl TOJCYETa MTHOBEHHBIX 3HAYCHHU CKOPOCTH M YCKOPEHUSI.

Kak ompenenuTs cuny HATSHKEHUS HUTH, CBS3BIBAIONICH T'py3bl MPU PABHOMEPHOM M yCKOPEHHOM
neuxkeHnn cuctemsbl? [lomyuute pacyetnsie popmynsl (63 ydeTa Macchl 0J10Ka).

Kak HaiiTu BenmuYMHY M HampaBieHHE CUJIbl JaBICHHUS Ha OCh OJOKa B CIIydasX PaBHOMEPHOIO U
PaBHOYCKOPEHHOTO IBMKCHHSI CHCTeMbI Tpy30B? Ilomyunte pacdernbie dopmyibl (0e3 ydera Macchl

01oKa).

Kakoli BUJ MMeeT TpaeKTOpHUsl paBHOYCKOPEHHOI'O JABM)KEHHUS, €CJIM BEKTOPBI Fu FE: HE COBIAJAIOT IO
HalpaBJIEHUIO?

Kak co3naercst paBHOMEpHOE ABUKEHUE ABYX I'PY30B Ha MainHe ATBya?

KakoB MeTon nu3amepeHus yCKoOpeHui Ha Mamivae ATByna?

BriBeaute hopmyity A yCKOPEHHS C Y4€TOM CHIIBI TPEHHUSL.

[Toxaxkute, U3MEHUTCA JIM HATSHKEHUE HUTH HPU JBUKEHUH TPY30B, €CIU OJMH MEPErpy30K 3aMEHUTh
apyrum?

Kak n3meHuTcst yckopeHue cBOOOJHOTO NaIeHus PU YBEIMYEHNUN BBICOTHI MAJICHUS HaJl TOBEPXHOCTHIO

Seman?

11. Yemy paBHO yckopeHue cBOOOJIHOTO NajieHus Ha 3kBaTope? Ha momoce?

Jlureparypa:

1. CrpenkoB C.1. Mexanuka. M.: Hayka, 1965. §§ 16-23.

2. MarteeB A.M. Mexanuka u Teopust otHocuTensHoctu. M.: BI, 1986. §8, §18-19.
PaGora Ned.....coevvvniiiiiiiiiiiiiiiiiiiiiiiiiiiiieneneneeee 2 9aca CPC.........ol 2 Haca

Onpenene}me MOAYJIA CABUTa U BeIIECTBA MPOBOJOKH.

Heans paGoThl: ompenenuTh MOAYIh CIBHTa MaTepHaia MPOBOJIOKH METOAOM KPYTHIIBHBIX KOJEOaHUH.

HpI/IHalI.He)KHOCTI/l: HpI/I60p oI OoMmpeaciIiCHUA MOAYJIA CABUIa BCEIIECCTBA IIPOBOJIOKH, CEKYHIOMCED,

MUJUIMMETPOBAA HHHCf/'IKa, IOTAHTCHIUPKYJIb.
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KonTpoJibHBIE BOPOCHI
1. Yem BoIpaxaercs nepopMariust caBura?
2. 3anumute 3aKoH ['yka npu caBure, OObSICHUTE €0 CYTh.
3. Uto xapakTepuszyeT MOAYJb CBUTA?
4. Kak ONBITHBIM IIyT€M 3aMEpUTh B3aMMHBIM Yroj MOBOPOTa CEUEHHM Ipu KpydeHuH Opyca?
5. OnpenensieTcst JId HEMOCPEICTBEHHO W3 ONbITa BeIWYMHA Moayns ciasura G wiam
K€ BBIYMCIIIETCS HA OCHOBAHUM ONBITHBIX JAHHBIX?
6. Kakue ¢usnueckue nocrosHHsle (kpome G) XapakTepu3yrOT yINpyrue CBOWCTBA
M30TPOITHOTO TeJIa, U UMEETCS JIU MEKAY HUMHU CBSI3b?
Jlureparypa:
1. MarseeB A.l1. Mexanuka u Teopust otHocurensHoctu. M.: BIII, 1981.
2. Crpenxos C.I1. Mexanuka. M.: Hayka, 1981.
3. CusyxuH [I.B. O6mwmii kype ¢puzuku. Tom 1. Mexanuka. —M.: N3a.-Bo Hayka, 1989. §§73-80.

PaAlB0OTA NS uiiiiiiiiiiieeteereeeeeeeseeesesssssssssssassansensssssssnc2daca CPC...........24uaca

Onpenenenue ko3 puunueHTa BHyTpeHHero TpeHus no meroay Crokca.

Leab pa6oThl: u3MepeHne K03(QPUIHCHTa BHYTPEHHETO TPSHUS UCCIICyeMOH KHUIKOCTH, YTIIyOIeHHE 3HAHHMA

3akoH0B HeroToHAa.

IIpuGopsl 1 MaTepHaJIbI: IPO3PAYHBIN [WIMHAPUIECKANA COCYJ C HUCCIEAYEMON KUAKOCTHIO, METAUIMYECKUE

LIApPUKH, MUKPOMETD, TUHEHKA, CEKYHJIOMED.

KoHTposbHbIE BONIPOCHI:

1. Kaxkue nporeccsl B razax u )UAKOCTIX OTHOCATCS K SIBICHUAM nepeHoca? YTo KOHKPETHO MEePEHOCUTCS
B 9THX ITpoueccax?

Bcnenctsue yero BO3HUKAOT CUIIBI BHYTPEHHETO TpeHus? Kak oHM HarpaBiieHbI?

duznyeckuil cMbIcs KO3 (PULIMEHTa TUHAMUYECKON BA3KOCTH KUAKOCTU?

Kak 3aBucHT BS3KOCTB ra3a U AKUAKOCTU OT TEMIEpPaTyphl?

H3noxure CYTb MCTOA Croxkca IJIg OIIPEACIICHUA I(OZ-)(I)(I)I/II_II/ICHTa BHYTPCHHCTO TPCHUA KUIAKOCTH.

o g b~ w N

ouemy ¢opMysna CTokca CIpaBeAauBa IPU MEJJIECHHOM PAaBHOMEPHOM JBHMKEHUM LIapUKa MaJloro
II C

nuameTpa B 6e3rpannuHoi cpene? Uto o3HayaeT moustue "Oe3rpanudHas cpena'?

7. Kakue cuibl 1eCTBYIOT Ha IIApUK, MAJAl0MINNA B BA3KOH KUJKOCTH?

8. Ha kakom ywacTke TpaeKTOpHUH MaJAOLIEro MIapuKa pe3yibTHUpYyIollas cuja paBHa Hymo? Kakos

XapaKTCp ABUIKCHUA IApHUKa HA 9TOM y‘-IaCTI(C?
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9. Kak um3meHutcss Ko3QPUITMEHT AMHAMUYECKON BS3KOCTH KHUAKOCTH, €CIH JIMHA IUIMHAPUYECKOTO
cocyJia yBEJIMUUTCA BABOE?

10. Cpopmynupyiite 1 3akon HproToHa.

JIureparypa:

1. CagenneB U.B. Kypc duszukn. Mexanuka. MonekynsapHas pusuka. M.: Hayka, 1989. C. 38-39, 131-147.
2. CusyxuH /[.B. O6mmii kypc pusuxu. Tom 1. Mexanuka. —M.: U31.-Bo Hayka,§§ 89-97.

PadoTa No6.....ccevvviiniiiiiiiiiiiiiiiiiiiiiiicienieecnenneedaacop CPC........ .. 4uaco

OnpenesieHne yYCKOPpeHUsI CBOOOJAHOIO TNAJAEeHUS € TMOMOIILIO OOOPOTHOI0O M  MATEeMATH4€CKOI0
MasiITHUKOB.

Ieab: 03HAKOMUTBCS C 3aKOHOMEPHOCTAMHU KOJI€OaHUN MAaTEMaTUYECKOT0 U (PU3NYECKOT0 MAITHHUKA U C OJTHUM
u3 cnoco0oB omperneneHust yckoperus cBobomnoro mnaaeHusi(Teopernmueckuii matepuan K JaboOpaTOPHOM
paboTe U3y4uTh CAMOCTOSITENILHO — 84acCOB).

OO6opynoBanme: 000pOTHBIN (PU3NYECKUIT) U MATEMATHUYECKUN MasTHUK, CEKYHJIOMED.

Bomnpocsl Kk g1onycky:

1. 3anummTe ypaBHEeHHE KoieOaHuid (PU3NIECKOTO M MAaTEMAaTHIECKOTO MasiTHUKOB: X = f(t).

2. OrT KakMx BeJIMYMH 3aBUCAT IMKJIMYECKas dYacToTa ® | Imepuoj konebanwii T ¢usndyeckoro u
MaTeMaTU4eCcKOro MasiTHUKOB?

3. Kak u3MeHsI0TCS MOMEHT WHEpPUMM U Nepuoj KojeOaHui O0OOpPOTHOrO0 MasTHHKA NP H3MEHEHUH OCHU
BpallleHHus 000pOTHOTO MasiTHUKA?

4. Kak omnpenensieTcs: mpuBeeHHas [UTMHA (PU3NUIECKOT0 MasiTHUKA?

5. BeipaxkeHue AJid BpalaTeIbHOr0 MOMEHTa MaTEMaTHYECKOTO MasTHUKA.

6. 13 kakux cooOpakxeHUil peKOMEHAYEeTCs] OTKJIOHATh MAATHHUKH OT IOJIOKEHHs] PAaBHOBECHSI Ha JIOCTATOYHO
MaJsbiit yrom (4 ... 5°)?

7. C kaxoii 1enpio B paboTe U3MEHSIOT OCH BpallleHHs] 000POTHOTO MasTHUKA?

8. Kak B pabote Haxonat 3HaueHue nepuoja T0, He U3MEHsIoIIeecs Mpu 0OpalIeHU MasTHUKA?

9. C xaxkoii nensto crpost rpaduku T = f(1) 11t o6opoTHOTO MasiTHUKA?

10. Kakue BeTUYMHBI OMPEAEIISIOT 10 3TOMY TpaduKy?

KoHnTpoJibHbIE BONIPOCHI:

1. B uéM cocTouT MeTOJ ONpeAeieHUs YCKOPEHHMs CBOOOJHOIO MaJEHUS C IMOMOIIBI0 MaTeMaTH4ecKOro
MasTHUKA? OU3NYECKOr0 MasTHUKA?

2. UTo MOXHO CKa3aTh O MEpPHOJaX MAATHUKOB IPH PABCHCTBE MPHUBEICHHOHW JIMHBI (PU3HUYECKOTO W JITHHBI

MaTEeMaTUYEeCKOr0 MasiTHHKOB?
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3. B uém MoOryr cocTosTh NpPHUYMHBI pa3IUuds YCKOPEHHUs CBOOOJHOrO MajeHMUS,

AKCIEPUMEHTAIBHO, U U3BECTHOTO 3HaueHus (g=9,81 m/c2)?

4. Tlouemy yrioBasi aMIUIMTYJa KOJeOaHU MasiTHUKA HE JTOJKHA MPEBBIIIATD MSITH TPajaycoB?
5. Kak M0OxHO U3MEHUTH Tiepuo1 Kojiebanuil ¢pusnueckoro mastHuka? [IpuBenéunyro muHy?
6. Kak Oyner Bectu ce0s pu3nuecKkuil MasSTHUK, €CJIM COBMECTUTH TOUKY €ro MojBeca ¢ HEHTPOM Macc?

7. Kak 3aBUCHT BeTUYMHA YCKOPEHUs CBOOOHOIO MaJICHUS OT IIUPOTHI?

OIPENETIEHHOTO

8. Uto mpou30oiaET ¢ neproioM KoneGaHuid Ipy MepeHOce MaTeMaTHIECKOr0 MasgTHUKA C MOJIF0CA Ha SKBATOP?

9. Kakum BBIPAXKCHUEM OIIPEACTIACTCA MOMCHT HHEPIUHU MATEMaTHYECKOI'O MasTHHKA?

Jlureparypa:

1. MartseeB A. U. Mexanuka u Teopust otHocuTensHoctr . M.: BIII, 1986.§§50-53.

2. Crpenko C.I1. Mexanuka. M.: Hayka, 1975.§§39-47.

) 1110y T I PRI 1 ¢: 1)) :3

HpOBepKa OCHOBHOI'O YPABHCHUSA TMHAMHUKH BPAIIATC/IbHOT0 IBUKCHUA.

CPC.................2 4yacoB

Heap padorbr: OnpenenuTh MOMEHT HHepuuu MasiTHuka OOepOeka, HCHOJIb3ysl 3aKOH COXpaHEHUS U

MMpEeBpalICHUA SHECPIUH, U U3YUUTb 3aBUCUMOCTb MOMCHTA HHCPIHUH OT PACIIOJIOKCHUA MACC Ha KPECTOBUHAX.

IpunapaexnocTu: Mastauk O6epbeka, HaOOp rPy30B, MITAHTECHIIUPKYIb, CEKYHAOMED.

Bonpocsl k 1onycky

1. [laiiTe onpeneneHne BEIMYMHBI YTIIOBOTO YCKOPEHHUS.

2. YUTo Ha3pIBalOT MOMEHTOM CHJIbI?

3. YTo Takoe MOMEHT UMITyJIbca Tena?

4. Kakas BenMuyuHa SIBISIETCS MOMEHTOM MHEPLUU MaTepuaibHON
TOYKU?

5. UeMy paBeH MOMEHT UHEpLUU Tea?

6. B kakux equHUIIAX U3MEPSIOT YIIIOBOE YCKOPEHHE, MOMEHT CHUIIBI,
MOMEHT WHEPIIMH, MOMEHT UMITyJIbca?

7. ChopmynupyiTe 3aKOH TUHAMHUKY BPAIaTeIIbHOTO JIBH>KCHUSI

8. Kakoe BpallieHue Tena Ha3pIBatOT pABHOYCKOPEHHBIM, KAKOBBI €I0
yCII0BUS?

9. Kak HampaBieHbI BEKTOPBI €, M 1 MOMEHT nMITyJsibca Tena L?

10. Ot 4ero 3aBHCHT: a) YIIIOBOE YCKOPEHHE MAasITHUKA, 0) MOMEHT
MHEPILUHN MasiTHUKA, B) MOMEHT CHJIbI, AEHCTBYIONIUI Ha MasTHUK?
11. Kakue BeTMuMHBI ONPEESIOT HAKIOH MPSIMOi Ha Tpaduke € =
f(M)?

12. Kak B paboTe U3MEHSIOT MOMEHT CHJIbI?
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13. Kakue Benmu4rHBI B pab0Te U3MEPSIOT ISl ONIPEACIICHHS
BeNUYUH € U M?
KoHTpoJibHbIE BONPOCHI:

1. OOBACHUTH 3aBUCHUMOCTh MOMEHTA UHEPIIMH MAITHUKA OT PACIOJIOKEHUS
Ipy30B Ha KPECTOBUHE.

2. Kakum OyaeT IBMKEHUE MasITHUKA TP OTCYTCTBUH TPEHUS?

3. BriBecTu pacueTHyro GpopMyIly JIE MOMEHTA HHEPLUUH ?

4, ]JleWicTBYET JIK 3TOT 3aKOH B JIJAHHOM JKCIIEpUMEHTE?

Jlureparypa:

1. MarseeB A. . Mexanuka u Teopusi otHocutenbHOcTH . M.: BIII, 1986.§§31-34.

Pagora Ne§.....ccocvvviiiiiiiiiiiiiiiiiiiiiiiiiiiinecneneneduacos CPC..............2uac0oB

OmnpenesieHne MOMEHTa MHEPUUN U NpoBepKa Teopembl Ll TeiiHepa MeTO10M KPYTHIBHBIX KOJI€0AHUM.
Heab: onpenenut MOMEHT HHEPLMU JUCKA PACYETHBIM U SKCIIEPUMEHTAIBHBIM METO/IaMHU.

ObopynoBanue:  TpUPWIIPHBIA TOABEC, HAOOpP THUPb, IITAHTEHUUPKYJIb, CEKYHAOMEp, OOpaslbl s
HU3MEPEHHUS.

KoHTpoJibHbIE BOPOCHI:

1. YeMy paBeH MOMEHT MHEPLIMU MAaTEPUATILHON TOUKH?

2. OT KaKMX BEJIMYUH 3aBUCUT MOMEHT UHEPLIUU JTUCKA?

3. YUemy paBeH MOMEHT MHEPLUHU TBEPAOTO T€Ja OTHOCUTEIIBHO OCU?

4. B xakux eIMHUIAX U3MEPSAIOT MOMEHT UHEPLUU?

5. YeMy paBeH MOMEHT UHEPILIUN CUCTEMBI T€Jl OTHOCUTENIBLHO KaKoil-To ocu?

6. 3anuIuTe 3aKOH COXPAaHEHUS SHEPTUHU I CUCTEMBI " TUCK—Tpy3".

7. Ha 4To pacxomyeTcsi MEXaHNYECKasi JHEPTUsI B CUCTEME:

a) NOTEHIMaJIbHAsl SHEPTUs I'py3a MPU €ro ONyCKaHUU;

0) KMHEeTHYecKasi SHEPTUsl CUCTEMBI IIPH JIBUKEHUH IPy3a BBEPX?

8. Kakoe nosnosxeHue rpys3a COOTBETCTBYET HauOOJbIIeH KUHETUYECKON SHEPTruu MaxoBUKa?

9. Ilo kakoil popmysne onpenenstoT paboTy, 3aTpaueHHYIO Ha MPEOA0JIEHUE CUIT TPEHUA?

10. Yemy paBHa paboTa HOCTOSHHOTO MOMEHTA CUJIbI?

KoHTpoJibHBIE BONIPOCHI:

1. B ueM cocTouT MeTOj OompenesieHruss MOMEHTa WHEPIIUU JucKka B maHHOW padore? Ilo xakoit ¢opmyre ero
PacCcUUTHIBAIOT B OIBITAX ?

2. Yem 00ycIioBIIeHa MTOTPELTHOCTh B JAaHHOH padote?

3. Or KakuxX BeJWYMH 3aBUCUT KHUHETHYECKas SHEpPrus Teja MpU MOCTYNaTeIbHOM M BpalaTeIbHOM

NBIDKEHUAX?
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4. Yto xapakTepu3yeT MOMEHT HHEPIIUY MATEPHUAIbHON TOYKH, Teaa?

5. OT Kakux BEJIUYHMH 3aBUCUT MOMEHT UHEPLUU Tena?

6. Chopmynupyiite u qokaxure Teopemy llTeitHepa.

7. Kak pacCUMTBIBaIOT MOMEHT MHEPIIMH TBEPIOTO TeNa CI0KHOU (HOpPMBI?

8. HailTu MOMEHT MHEpIMU OJJHOPOIHOM MUPAMUIBI, OCHOBAaHUEM KOTOPOM CIY>KUT KBaJpaT CO CTOPOHOH a,
OTHOCUTEIILHO OCH, ITPOXO/ISIIEH Yepe3 BEpIINHY U LIEHTP OCHOBaHUs. Macca nupaMuibpl paBHa m.

9. lIBe maTepuanbHbIe TOUYKHA ¢ MaccaMi m1 U m2 COeTMHEHBI JKECTKUM HEBECOMBIM CTepHEeM JnuHbI 1. Halitn

MOMCHT UHECPpIHUU 3TO# CUCTEMBI OTHOCHTEILHO HCpHCH,I[HKyanHOﬁ K CTCPIKHIO OCH, HpOXOI[fIH_[eﬁ 4epe3 UCHTP

Mmacc.
Jlureparypa:

1. Crpenxos C.I1. Mexanuka. M.: Hayka, 1975. § 52, 59.

2. CusyxuH /J.B. O6muii kypc pusuxu. Tom 1. Mexanuka. —M.: U31.-Bo Hayka,§42.
PaGoTa Ne9.....ccvvviiiiniiiiiiiiiiiiiiiiiiiinenecee3uaco CPC..........ll 2 Yaca

N3yuyenus 3aK0OHOB COXpaHEHUsI UMIYJIbCA U JHEPIUHU NMPHU yaape.
IIpunan/exkHOCTH: YCTAaHOBKA.
KoHnTposabHbIe BONpPoCHI:
1. OxapakTepu3ylTe BUIBI yIAPOB, YKKHUTE KaKUE 3aKOHBI IIPH yIape BHITOIHSIIOTCS?
2. ChopmynupyiTe 3aKOH COXpaHEHUSI UMIYJIbCa, B KAKUX CIy4asiX OH HE BBIIOIHSACTCS?
3. Onpenenure CKOPOCTH TeJ OJAMHAKOBON MaccChl MOCIE yAapa B CIEAYIOUINX CIydasx:
1) nepBoe Teno IBUKETCS BTOPOE MOKOUTHCS.
2) oba Tena ABMXKYTCS B OJTHOM HaIpaBJICHUH.
3) ob6a Tena ABUKYTCS B MPOTUBOINOI0KHOM HaIPaBJICHUU.
4. OnpenenuTe BEIMUNHY U3MEHEHHS UMITYJIbCa pAaBHOMEPHO BpallarolIeiics Mo OKPYKHOCTH TOYKHA Maccoil m.
Yepes monropa, yepe3 4eTBEPTh epUOIA.
5. ChopmupyiiTe 3aKOH COXpAaHEHHS MEXAaHHUYECKOW SHEPrHH, B KAKHX CIy4asx OH HeE BBIIIOJIHSIETCS.
6. 3anummre ¢GopMyiabl AT OnpeleNeHUs KOA(PQHUIMEHTOB BOCCTAHOBICHHMS CKOPOCTH U HHEPIHUH,
00BsICHUTE PUIUIECKHI CMBICIL.
7. OT 4ero 3aBUCHUT BEIMYHMHA IOTEPU SJHEPTUU IIPH YACTUYHO YIPYIOM yaape?
JIuteparypa:
1. MarseeB A. . Mexanuka u Teopust oTHocutenbHocTH . M.: BIII, 1986.§§39-41.

2. CusyxuH [I.B. O6mwmii kype ¢puzuku. Tom 1. Mexanuka. —M.: N3x.-Bo Hayka.
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PatoTa NoL10..eeuuuiiiieeereiiiieeneeeeneeeeesesssnenccnennsssseseonc2yaca CPC............2uaca

Onpeuene}me MOMCHTA HHEpIUHN B MallMuHE ATBy}Ia.

Leap paGoThl: M3ydyeHHE BpalIaTeILHOTO M MOCTYNATEIbHOTO ABM)KCHUN Ha MaluHe ATBYHa, ONpeleseHue
MOMEHTa HHEPLHH 0JI0Ka 1 MOMEHTA CHUJI TPEHUs B OcU OJIOKa.
IIpubopsl W NPHUHANJIEKHOCTH: MamMHA ATByAa, HAOOp TPy30B, CEKYHIOMEp, MaciiTaOHas JIHMHEHKa.
KouTpoJbHble BOpochI:

1. Yto Takoe MOMEHT CHJI U MOMEHT UHEepLUn?

2. MOMEHTHI KaKuX CHJI ICHCTBYIOT Ha OJI0K?

3. Kak paccunrats MmomeHT unepuuu 0s1oka? Chopmynuposars Teopemy llteitaepa.

4. VYxaxuTe BO3MOXHbIC IPUUNHBI HECOBIAICHUS SKCIIEPUMEHTAIBHBIX PE3YJIBTATOB C PACUETHBIMHU.
Jlureparypa:

1. CrpenkoB C.I1. Mexanuka. M.: Hayka, 1975.

2. MarseeB A. . Mexanuka u Teopust oTHocutenapHocTH . M.: BI, 1986.

Pagora Nell.....cccevvviniiniiiiiiiiiiiiiiiiiceinneeneeee2uaca CPC.............2 yaca
Omnpenesnenne K03(pPUIMEHTA TPEHUS CKOJIbKECHUS.
Heas padoTsl: onpeneneHne Kod(pQGUIMEHTA CHIIBI TPEHUS CKOJIBXEHUS METOJoM peicimmHbl. [Ipubopsr u
IIpunanexHocTH: J10CKa, pEHCIlMHA, TEJIO, UMEIOLIEEe JBE I'PAHU, MOKPBITHIE PA3JIMUYHBIMU MaTepUallaMu,
JINHEMKA.
KoHnTpoJsibHbBIE BONIPOCHI:
1. Kakue tunsl TpeHust Bel 3Haere?
. Kak Beruncnsercs cuna tpenus?
. Kak onpenensiercs koapdunment tpenus?
. Kakoe pynnamenragpHoe B3auMo/ielicTBue onpeaesieT BO3HUKHOBEHUE CUIT TPEHUA?
. Kax MOXHO M3MepuTh BEIMYUHY CHIIBI TPEHUS CKOJIbKEHUS?
. [IpencraBbTe rpaduyecky 3aBUCUMOCTD CUJIbI TPEHUS OT CKOPOCTHU CKOJIbKEHUSI.

. KakoBa ponb cun Tpenus B npupoze?

0 3 N W B~ W

. Uem TPEHUC CKOJILXKCHUSA OTIIMYACTCA OT TPCHUA KaueHHs?

PatoTa Nel2.....oeiiiiiiiiiiiiiiiiineeeeinneeccnnnecennneeennnseeen24aca CPC...................2Uaca
OnpeneneHne MOMEHTA HWHEPHMM TeJ H NPOBEPKAa TeOpeMbl O MNAPAJUIEJBHBIX OCSIX METOI0M
KPYTWJILHBIX KOJIeOaHHUIA.

IMpunaaaesxkHocTH: TPUGUIAPHBII MTOABEC, 1Ba Tea OJANHAKOBOW MacChl, CEKYHIOMED.

KoHTpoJbHBIE BONIPOCHI:
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Yo Ha3pIBaETCA MOMEHTOM MHEPLMHU U B KAKMX €IMHHIIAX OH U3MepsieTcs?

Yro takoe MOMeHT cuiibl? ChopMynupyiTe yCIIOBHE PaBHOBECHS TBEPIOTO Tea.

Kakoii 3aK0oH 10JI0’KEeH B OCHOBY BBIBOJI Pac4eTHOM (HopMyIibI?

[Tonyuure popMyiy OCHOBHOIO 3aKOHA AMHAMHUKH BPAIATEILHOTO JBU)KEHUS TBEPAOTO TEa.
Chopmynupyiite Teopemy I 'rolirenca-I1Itelinepa.

B 4yem otnmuune KpyTUIBHBIX KOJIeOaHUH OT KonebaHui pusnyeckoro MasTHUKa?

[Touemy HaTsKEHUE HUTEH TPUPHUISPHBII MTOJIBEC COBEPLIAET KPYTHIIbHBIEC KOJIeOaHus?

[Tox nericTBHEM KaKOW CHUITBI TPU(DHUIAPHBIN MOBEC COBEPIIACT KPYTHUIIbHBIC KOJIeOaH s ?

© © N o g B~ DN

MOFYT JIM MAcCChI T€JIa pacCMaTpHUBATLCA, KaK COCPCAOTOUCHHAA B €ro HCHTP Macca, €CIIn Tpe6yeTc;1

pacCuuTaTb MOMCHT MHCPLIUU.

[EY
o

. JIBa McKa OJIMHAKOBOT'O BECA U TOJILIUHBI CACIAHbl U3 METAJUIA PA3JIUYHbIX IIIOTHOCTEN. Kakoil u3 Hux
obnagaeT OONBIIMM MOMEHTOM MHEPITUN?
Jlureparypa:
1. Marsees A. 1. Mexanuka u Teopust otHocutenbHocTd . M.: BIILL, 1986.
2. Crpenxos C.I1. Mexanuka. M.: Hayka, 1975.

3. Xaiikun C.I1. ®usnueckue ocHoBbI MexaHukU. M.: Hayka, 1971.

Ha3Banne padoThl AyAUTOpPHBIE 3aHATHS
Ne O6opynoBanue Ha
CBhl
Beenenue B 1a00paTOpHBII
1. MPAKTHUKYM. - 6
[IITaHreHIMPKYIIb,
5 W3mepeHne IMHEHWHBIX pa3MEpOB U | MUKPOMETP, Tena | o
' 00BEMOB TBEPABIX TEI. LUJIUHIPUYECKOU
(bopMbI
W3ydyeHne 3aKkOHOB MaJeHUS Ha | DKCIIEpUMEHTAIbHAS 3
3. MalHe ATBya. YCTaHOBKa
npubop TUISL
onpezeNeHuss MOJyJs
CABUTIa BELIECTBA
4 Onpenenenue MOAyJAs CABUTA U | IIPOBOJIOKH, 2
BELIECTBA IIPOBOJIOKH. CEKyHJIOMED,
MUJITUMETPOBast
JIMHEMKa,
IITAHTEHITUPKYIIb
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MPO3payHbIN
HWIAHAPUYECKUN
Omnpenenenue Kod(uLMeHTa | COCyll C UCCIIeTyeMOoi
5. BHYTPEHHEI0 TpPEHUS 1O METONY | KUAKOCTHIO,
Crokca MeTaJJTNYEeCKHe
[IAPUKH, MHUKPOMETP,
JIMHEIKa, CeKYHIOMEp
000pOTHBIN
Omnpenenenne yCKOpeHUs CBOOOTIHOTO .
6. NaJieHUus C MOMOIIbI0O OOOPOTHOTO U (§u3maccxui) . !
MaTeMaTHUYeCKOTo MATEMATHHCCKIH
MasiTHUK, CEKyHJIOMEp
masTHUK ~ OOepbeka,
7 [IpoBepka OCHOBHOrO  ypaBHEHHs | HAOOp Ipy30B,
JUHAMUKA BPALIaTeIbHOTO IBUKCHUS | IITAHTCHIIMPKYJIb,
CEKYHJIOMEDP
TPUPUISPHBIN
Onpenenenre MOMEHTa WHEPUMHM U | IOJBEC, HAaOOp THUPb,
8. [IpoOBEpKa TEOPEMBI [ITeiiHnepa | WITAaHTEHIUPKYIIb,
METOJIOM KPYTHJIbHBIX KOJeOaHu CEKyHI0MEp, 00pa3Ilbl
JUIS U3MEPEHUS
Onpenenenue kod(durmenrta DKerepUMeHTATbHAS
9. BOCCTaHOBJICHUS " BpEMEHU
yCTaHOBKA
COylapeHusl yIpyrux mapos
MallliHa ATByna,
10. Onpenenenrue MOMEHTa HHEpPUUU B | HAOOp rpy30B,
MalrHe ATByJa CEKYHJIOMED,
MaciiTabHas TMHelka
JI0CKa, peiciHa,
11. TEJI0, WMEIOIIee JBE
Onpenenenne kodpuUIMEHTa TPEHUs | TPaHH, MIOKPBITBIE
CKOJIBXKEHUS pa3IMYHBIMH
MaTepHaJaMH,
JIMHENKa
Omnpenenenre MOMEHTa WHEPIMH TN | TPUPIISPHBIHA
U TIPOBEpKa TEOPEMBI O MapaJlIeNbHbIX | TO/IBEC, JBa  Tela
0CsIX METOZOM KPYTHJIBHBIX | OJJMHAKOBOM  MaccChl,
12. Kose0aHuit CEKYHJIOMED

BOHpOCl)I K 3K3aMEHY MO0 TUCHHUIIJIMHE:

1.

2
3.
4

Mogenu B MEXaHHUKE.

Cuctema CU. OcHOBHBIE U TPOU3BOIHBIE €AUHUIIBI.

CucreMbl KOOPJMHAT HA MIIOCKOCTH.

[TpocTpancTBeHHbIE cucTeMbl KoopauHaT. [IpeoOpa3oBanus KOOpAUHAT.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

26.

27.

28.
29.
30.
31.
32.
33.

34.

CUHXpOHM3AIIMS YacOB.

Ornucanue OBUXKEHHS B KOOPIWHATHOU (hopMme.

Ornucanue IBIKEHUSI B BEKTOPHOU (opme.

Ornucanue IBUKEHUS C IIOMOIIBIO TAPAMETPOB TPACKTOPHUHU.

Yucio creneHedt cBOOOIbI TBEPIOTO TeA.

. Paznoxxenue ABWIKCHUS TBEPAOTO TCJIa HA CJIaracMbIC JIBUKCHUA.
11.
12.

ITocTynarenbHble ABUKEHUS TBEPAOTO TEIA.

BpamarenbHoe ABMXKEHHE TBEPIOTO Tejla. BEeKTop 3aeMeHTapHOro yriioBoro nepemMenieHus. Bektop
YIJIOBOM CKOPOCTH. YTJIOBOE YCKOPEHHE.

MrHoBeHHas OCb BpallleHUs.

CBs13b JINHEWHBIX U YTJIOBBIX BEJIMYUH.

WNHuepuuanbHble CUCTEMBbI OTCUETA U IPUHIUIT OTHOCUTEIILHOCTH [ anues.

[IpeoOpazoBanms ["anunes. MaBapuanTsl npeodpazoBanus I amuies

Nnes u cxema onbiTa Malikenbcona - Mopiu.

[TpeoOpa3oBanus JlopeHua.

YeTblpeXMEpHBIE BEKTOPBI.

WuBapuantHocTH uHTepBaiia. [IpocTpancTBeHHO MOAOOHBIE U BPEMEHHO MOJ00HBIE HHTEPBAIIBI.

JnuHa nBmoKynierocs tena.

Temn xona aBmxymuxcs yacoB. CoOCTBEHHOE BpeMsl. 3aMe/UIEHHE X0/1a IBUKYILIUXCSI YACOB.

ITonsTHE cuibl, Maccel, uMmItyibca. Bropoi 3akon HerotoHa.

Tperuii 3akoH HprotoHa

MOMEHT UMITylbCa MAaTEPHAIBHON TOYKKA. MOMEHT CHIIbI, JEHCTBYIOIIEH HAa MaTE€pUAIbHYIO TOUKY.
YpaBHEHHE MOMEHTOB ISl MATEPUATBHON TOUKHU.

MOMEHT uMIyJbCca CUCTEMBl MAaTEPUAIBHBIX TOYEK. MOMEHT CHWIibl, JEWCTBYIOLIEWM Ha CUCTEMY
MaTepUAIbHBIX TOYEK. Y PABHEHUE MOMEHTOB JUJIsI CHCTEMbI MAaTEPUAIIbBHBIX TOYEK.

Nmmynbse cucteMbl mMaTepualbHBIX Touek. Cuia, NEWCTBYIOMIAas Ha CHCTEMY MAaTepUajbHBIX TOYEK.
YpaBHEeHHE IBUKEHUSI CUCTEMBI MAaTEPUATIBHBIX TOYEK.

IlenTp mMacc. YpaBHEHUE JBUKEHUS TOUKH LIEHTPA Macc.

Cucrema 1ieHTpa Macc.

W3onupoBaHHas cucrema.

3aKOH COXpaHEHUsI UMITYJIbCa. 3AKOH COXPaHEHHSI MOMEHTA HMITYJIbCa.

Pabora cun. Kunerndeckasi sHeprusi MaTepralibHOM TOUKH. 3aKOH COXpPAaHEHHsI KHHETHUECKOM SHEPTUH.
[ToTennmanpHbie CUITBI. MaTeMaTHYeCKH KPUTEPHA MOTEHIIMATBLHOCTH ToJs. PaboTa B MOTEHITMATEHOM
noJie. 3aKOH COXPAaHEHHUs PHEPTUH JIJIsl MaTepralibHOM Touku. HopMHpoBKa NOTeHIMANbHON YHEPTHHU.

DHeprus B3auMoICUCTBUS (TIOKA3aTh, YTO CHUJIA TATOTECHUS SIBISIETCS TOTCHIIMAIIBHON CHJION )
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35.

36.

37.

38.

39.

40.

41.

3aKOH COXpAaHEHHUSI PHEPruU B PEISATUBUCTCKOM ciydae. KuHermueckass sHeprus. Ilonnasi sHeprus.
CooTHoLIEHNE MEXTy MAcCOM U dHEpruei. JHEprusl MOKOs.

3aKOH COXPAHEHUS SHEPTHH ISl CUCTEMbl MaTepuaibHBIX ToueK. CBS3b 3aKOHA COXPAHEHHS UMITYJIbCa
C OJIHOPOJHOCTHIO TPOCTPAHCTBA.

CB3b 3aKOHA COXPAHEHHSI MOMEHTA UMITYJIbCa C U30TPOIHOCTHIO MPOCTPAHCTBA.

CBs13b 3aKOHA COXPAHEHUS SHEPTHH C OJHOPOAHOCTHIO BPEMEHHU.

Cwitbl unepuun. O peanbHOCTH CYIIECTBOBAHUS CUJT HHEpIMHU. HaxoxaeHue cuil MHepIuu.
HewnHeprinanbHble CHCTEMBI OTCUETA, ABMXKYIIHUECS MPSAMOIMHEHHO-TIOCTYNATEIbHO (BBIPAXKCHHE CHII
WHepIun). MasTHUK Ha Tenexke. [lagaronuii MasTHHK.

Hesecomocts. [Ipunnun sxBuBaneHTHOCTH. HeBecomocTs. I'paBuTaninoHHas 1 MHEPTHAsL Macca.

KpacHoe cmenienue.

42.

43.
44,
45.

46.
47.
48.
49.
50.
51.
52.
53.
54.

55.

56.

57,

58.

59.
60.

Heunepumansuble  Bpamarouiuecs cuctembl otcuera. (KopuosmcoBo yckopenue. Boipaxenue s
Kopuonucosa yckopenus. Cuiibl THEpLUYU BO BPAIAIOIIEHCS CUCTEME KOOPAUHAT.

HeunepuuaneHas cucrema KOOpJMHAT, CBA3aHHasl ¢ OBEpXHOCThIO 3emiin. Mastauk dyko.

3aKOHBI COXpaHEHUs! B HEMHEPLUAIbHBIX CUCTEMAX.

Junamuka tBepnoro tena. Cucrema ypaBHeHMH. /[0ka3aTenbCTBO 3aMKHYTOCTH CHCTEMBI YpPaBHEHHM
11 TBepAOro tena. Beibop cucremsl KoopIuHar.

Ten3op unepuuu.

I'maBHBIE OCH TeH30pa HHEpUMH. HaxoK1eHHE IIIaBHBIX OCEM.

Teopewma ['rolirenca.

Kunerndeckas 3Heprus BpalleHHUs.

[Tnockoe nBuxenne (OcOOEHHOCTH IMHAMUKH MJIOCKOTO ABMKEHHUS).

[Tnockoe nBuxenune (CkaTbiBaHHE LUIMH/IPA C HAKJIOHHOMN MIIOCKOCTH).

[Tnockoe nBmwxkenue (MasTHuk MakcBenna).

[Tnockoe nBmwxenue (Puznueckuil MasSTHUK).

JBuxenne npu Hanmuuu cuil TpeHus (Cyxoe TpeHue, )kujakoe TpeHue. Pabora cun TpeHus. SIBieHue
3actos. SIBnenue 3anoca. [Ipenensuas ckopocts. [IpubimkeHne CKOpOCTH K NMpeaeTbHOMY 3HAUYEHUIO. )
Tpenne xauenus. CamoaBIKyLIMECS cpeAcTBa TpaHcnopTa. O mpupoae CUil TPEHUSI.

Hepenstusucrckue pakeTsl. PeakTuBHOE NBHXEHNE. Y PABHEHUE JBUKCHMS.

HepenstuBucrckue pakersl. (®opmyna IlmonkoBckoro. CrymeHuaras pakeTa. XapaKTepUCTHUecKas
CKOPOCTb.)

OmnpezneneHye MOHATUE CTOJIKHOBEHMs. 3aKOHBI COXPAHEHUS MPHU CTOJKHOBEHHSX.(MMIYJbCa, SHEPTHUH,
MOMEHTa UMITYJIbCa).

Ynpyrue cToONKHOBEHUS.

Heynpyrue cTOIKHOBEHUS ABYX 4acTHL.
38



61. Cunsl Tarorenus (3akoH TsaroteHus Hetotona. [Tome BOIM3M moBepXHOCTH 3EMITH. )

62. I'paBuTanionHast sHEprus mapoodpasHoro Tena. [ paBuTaMoHHbIN paanyc.

63. JIBmkeHue tuianeT u komet (YpaBHEHUE ABMKCHHS. Y PaBHCHHE MOMEHTOB. [ IIOCKOCTh IBHKEHUS).
64. Bropoii 3akon Kemepa.

65. IlepBeoIii 3axoH Kerepa.

66. [TpoGiiema aByx ten. (IIpuBenennast macca. [lepexos B cucteMy IeHTpa mMacce).

KpnTepnn OLCHKH O0TBE€TAa CTYACHTA HA IK3aMCHE

Xapakmepucmuka omeema oannvl

JlaH TONHBIN, pa3BEepHYTHI OTBET HA TMOCTABJICHHBIM BOMPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAaHHBIX 3HaHMH 00 OOBEeKTe, TPOSBIAIOUIAsICA B
CcBOOOIHOM ONEPUPOBAHUU MOHITUSIMH, YMEHHH BBIJCIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE €0 MPU3HAKH, IPUYMHHO-CJIEICTBEHHBIE CBSA3HU. 3HaHUE 00
00BEKTE AEMOHCTpUpPYETCs Ha (JOHE MOHUMAHMSI €T0 B CHCTEME JaHHOW HayKH
U MEXIUCLUUIUIMHAPHBIX cBA3eil. OTBET GopMynupyeTcss B TepMUHAX HAyKH,
U3NI0KEH JIUTEPATYPHBIM S3BIKOM, JIOTWYEH, IOKa3aTeJIeH, IEMOHCTPUPYET
aBTOPCKYIO NO3UIUIO CTYJICHTA.

46-50

JlaH TIOJIHBINA, pa3BEPHYTHIM OTBET Ha TOCTABICHHBIH BOMPOC, IMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00 OOBEKTE, J10Ka3aTEIbHO PACKPBITHI
OCHOBHBIC TOJIOKEHHSI TEMBI; B OTBETE IPOCICIKUBACTCS YETKas CTPYKTYpA,
JIOTHYECKasl MOCIEI0BATEIBHOCTD, OTPAXAIOMIAsi CYHTHOCTh PAaCKPBIBAEMBIX
MOHATHM, Teopuii, sBieHu. 3HaHHe 00 00BeKTe neMoHcTpupyetcs Ha (one | 41-45
MOHWMAaHMsI €r0 B CHCTEME JaHHON HAayKW W MEKIUCUUIUIMHAPHBIX CBS3CH.
OTBeT M3NOXKEH JTUTEPaTypHBIM SI3BIKOM B TepMUHAX Hayku. MoOTyT OBITh
JOMYIICHBI HEeOYETHl B ONPEACICHUN IMOHITUH, MCIPAaBICHHBIE CTYICHTOM
CaMOCTOSITEJILHO B IPOIIECCE OTBETA.

JlaH TONHBINM, pPa3BEpHYTHIM OTBET Ha IIOCTABIECHHBIA BONPOC, ITOKA3aHO
YMEHHUE BBIIEIUTD CYIIECTBEHHBIE U HECYLIECTBEHHBIE IIPU3HAKYU, IPUYUHHO-
cieaCTBeHHbIE CBSI3U. OTBET YETKO CTPYKTYpUpPOBaH, JIOTUYEH, U3JIO0XKEH B
TepMuHax Haykd. OJHaKO JOMYyLIEeHbl HE3HAYUTEIbHbIE OIIMOKU WM
HEJI0YETHI, MCIPABIICHHBIE CTYJEHTOM C IOMOIIBIO «HABOISALIMX)» BOIPOCOB
IIPENOAaBaTelIs.

36-40

JlaH TOJIHBII, HO HEJOCTATOYHO IOCIIENOBATEIbHBIA OTBET HA IOCTaBICHHBIN
BOIIPOC, HO IMpPH OSTOM IIOKa3aHO YMEHHME BBIIEIUTH CYIIECTBEHHbIE U
HECYLIECTBEHHBIE NPU3HAKW W IPUYMHHO-CIEACTBEHHbIE CBs3u. OTBer
JIOTUYEH U U3JI0KEH B TEPMHUHAX HAayKH. MoryT ObITh AonyIIeHb! 1—2 omuoKu
B OINPEICIICHUN OCHOBHBIX TIOHATUH, KOTOPBIE CTYAEHT 3aTpPyIHAETCS
HCIPABUTHh CAMOCTOSTEIBHO.

31-35

JlaH HEJOCTaTOYHO TOJIHBIM U HEAOCTATOYHO pa3BepHYTHIM oTBeT. Jloruka u
MOCJIEIOBATEIPHOCTh M3JIOKEHHSI IMEIOT HapymieHus. JlomymeHs! ommoK B
pPacKphITUM TOHATUH, ynoTpeOneHuu TepMUHOB. CTyIEHT HE CHOCOOeH
CaMOCTOSITENTFHO BBIJCIIUTh CYIIECTBEHHBIC M HECYIIECTBEHHBIC MPHU3HAKU U
IPUYMHHO-CIE/ICTBEHHbIE  CBA3M. CTyIEeHT MOXET KOHKPETU3UPOBATh
000O0IIEHHbIE 3HAHUS, JI0KAa3aB Ha IMpPUMEpax HUX OCHOBHBIE IOJIOKEHUS
TOJBKO C TOMOLIbIO TpernojaBaTens. PeueBoe odopmieHue Tpedyer
MIOTIPABOK, KOPPEKIIHH.

26-30




JlaH HENONHBIA OTBET, JIOTMKA U IIOCICIOBAaTCIBHOCTh HM3JI0XKEHHUS HMEIOT
CYIIECTBEHHbIC HapymeHus. JlomymeHsl rpyOble OMMOKH NpU ONpeAeIeHUN
CYUIHOCTM DPACKpBIBA€MBIX IIOHATHUH, TEOPHUM, SBIECHUH, BCIEACTBUE
HENOHMMAHHUS CTYJEHTOM UX CYIIECTBEHHBIX U HECYLECTBEHHBIX IPU3HAKOB
U CBsA3eld. B oTBETE OTCYTCTBYIOT BBIBOZABI. Y MEHHME PACKPBITh KOHKPETHBIE
MpOsIBIICHUS OOOOIICHHBIX 3HAHWN He MoKazaHo. PedeBoe odopmieHue
TpeOyeT NoNpaBoK, KOPPEKLUH.

JlaH HEMOJIHBIA OTBET, MPEICTABISAIOUINA COOON pa3pO3HEHHBIC 3HAHUS 10
TeMEe BONpOCAa C  CYLIECTBEHHbBIMH OIIMOKAaMH B  ONpEACICHUSX.
[TpucyTcTBYIOT (hparMeHTapHOCTb, HENOTUYHOCTh H3JI0kKeHUs. CTyAeHT He
OCO3HAET CBS3b JIAHHOI'O INOHSTHSA, TEOPUH, SBJICHUSA C APYTUMH OOBEKTaMHU
JUCHMIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpETHU3alMsl U JJOKA3aTEIbHOCTb
u3noxeHus. Peur HerpamoTHas. J[OMOJHUTENBHBIE U YTOYHSAIOIINAE BOIPOCHI
IpenojaBaTeiss HEe MPUBOJAT K KOPPEKLUHU OTBETA CTYAEHTAa HE TOJBKO Ha
IIOCTABJICHHBIN BOIIPOC, HO M HA JPYTUe€ BONPOCH! AUCIHUIIINHBL.

He nonyuyens! oTBeTHI 10 6a30BBIM BONPOCAM JTUCHUIUIMHBIL. 0

21-25

1-20

3a ycTHBIN OTBET Ha 3K3aMeHe CTYyJeHT noiy4daer 0-50 Oamos.
CTyneHTsl, MOMYYUBIIME B XOJ€ TEKYIIEro U pyOekHOro KoHTpois 56-100 GannoB, aBTOMaTHYECKU
MOJIy4Yar0T COOTBETCTBYIOIIYIO 3K3aMEHALMOHHYIO OLICHKY.

Pe3ynpTupyromas OIeHKa CKJIaJbIBACTCSA MO0 COOTBETCTBYIOIIEH  (hopMyne ¢ ydeToM TeKyIIeH yCIeBaeMoCTH,
pe3yabTaTOB pyOSKHBIX aTTECTALUI M YCTHOTO OTBETA HA HK3aMEHE.

IIIxana UTOroBo# aKageMHUYECKOM YCIEBACMOCTH CTYJACHTOB IO JUCHUIIIIMHE

Cucrema ouenoxk COI'Y
®opma Cymma HazBanue
KOHTPOJIsI 0aJ1J10B
86 - 100 OTIINIHO
SKsamen 71-85 XOpOIIO
56-70 YJIOBJICTBOPUTEIILHO
0-55 HeynoBineTBOpUTENBEHO

Iloka3aTesu U KPUTEPUU OLIEHUBAHUS KOMIETEHIMH HA Pa3jIMYHBIX ITanax ux (opMUPOBAHUS,
ONHCAaHUe NIKAJ OLeHUBAHNUS
YpoBenb chOpMHUPOBAHHOCTH KOMIIETEHIM A

«MMUHUMAJIBbHBIH «MMUHUMAJIBbHBIH «Cpennuii ypopeHb» | «BbIcOKkHii ypOBeHb»

YPOBeHb YPOBEHB» (71-85 6an0B) (86-100 6an10B)

He JOCTHTHYT» (56-70 6an0B)

(meHee 55 6aJ110B)

Komnemenyuu He | Komnemenyuu Komnemenyuu Komnemenyuu

cdhopmuposanbi. cdhopmuposanbi. cpopmuposanul. chopmuposanbl.

3HaHus OTCYTCTBYIOT, | ChopMupoBaHbI 3HaHUs ~ OOUIMpHBIE, | 3HAHUS TBEp/IbIE,

YMEHHUSI M HaBBIKA HE | 0a30BBIE  CTPYKTYPHI | CHCTEMHBIE. apryMEeHTHPOBaHHbIE,

c(OPMHPOBAHBI. 3HaHUM. Ymenus HOCSIT | BCECTOPOHHUE.
YMenus PENpOTYKTUBHBIN YMenus YCIIELIHO
(bparMeHTapHbI U | Xapakrep, IPUMEHSIOTCS K
HOCSIT MIPUMEHSIOTCS K | pEeIICHHIO KaK
PenpoTyKTUBHBIN pEIICHHIO  TUMOBBIX | THIOBBIX, TaK W

40



Xapaxkrep. 3a/1aHUM. HECTaHJApPTHBIX
JleMmoHCTpUpY€ETCS JemoHCcTpUpYy€eTCS TBOPYECKHUX 3aJaHUN.
HU3KUH YPOBEHB | JOCTATOYHbBIN JlemoHCTpHpyeTcst
CaMOCTOSITEJIBHOCTH | YPOBEHb BBICOKHI YPOBEHb
MIPAKTUYECKOTO CaMOCTOATEJIBHOCTU | CAMOCTOSITENIBHOCTH,
HaBBIKA. YCTONYHUBOIO BBICOKAs
MIPAaKTUYECKOTO aJanTUBHOCTh
HaBbIKA. IIPAKTUYECKOIO
HaBbIKA
Onucanue KpuTepues OlleHUBAHUS
OO6yuarommiics OO6yuarommiics OO0yuarommiics OO6yuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HaHUA | - 3HaHUE u|- riyookue,
npobensl B 3HAHUAX | TEOPETUYECKOTO [IOHUMaHHe BCECTOPOHHME u
yueOHOro Marepuana; | Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
- JIONYCKAIOTCS | - HEMOJHBIE OTBETHI | KOHTPOIMPYEMOIO 3HAHUSA
MIPUHLUIIAATIBHbIE Ha OCHOBHBIE | 00bEeMa MIPOrpaMMHOTI0
OLIMOKU MpU OTBETE | BOIPOCHI, OLIMOKKA B | MPOrPaMMHOIO MaTrepuaa;
Ha OCHOBHBIE | OTBETE, Marepuana, - IOJHOE IMOHUMAaHUE
BOIIPOCHI, HEZ0CTaTOYHOE - TBEpHAble 3HAHMS | CYLIHOCTH u
OTCYTCTBYET 3HAHHE U | TOHUMAHUE TEOPETUUECKOTO B3aUMOCBSI3H
[IOHUMAaHHE CYLIHOCTH Martepuana. paccMaTpuBaeMBbIX
OCHOBHBIX IMOHATUWA U | U3JIara€MbIX -CIOCOOHOCTb IIPOLIECCOB u
KaTEeropuii; BOIIPOCOB; YCTaHABJINBATh Y | SIBJICHH, TOYHOE
-HEMIOHUMaHUe - HEYBEpEHHbIE U | OOBSICHSTH CBS3b | 3HAHUE OCHOBHBIX
CYLIHOCTH HETOYHBIE OTBETHl HA | IPAKTUKM W TEOpUH, | HOHATUH B pamKax
JOTIOJTHUTENBHBIX JOTIOJTHUTEbHBIE BBISIBJIATD 00CyK1aeMBbIX
BOIIPOCOB B paMKax | BOIIPOCHI; IIPOTUBOpPEYHS, 3aJlaHul;
3a/1aHMI; - HEJO0CTAaTOYHOE | MPOOIEeMbI u|- CIOCOOHOCTH
- OTCYTCTBUE YMEHHUs | BIaJICHUE TEHJCHIIUY Pa3BUTHUS; | yCTaHABIUBATh u
BBITIOJIHSATh JIUTEpaTypoi, - TpaBWIbHbIE U | OOBACHATH CBSI3b
MIPaKTUYECKHE PEKOMEH1I0BaHHOU KOHKpETHBIE, 0e3 | IpPaKTUKU U TEOPUH;
3a/1aHus, IIPOrpaMMon rpyOBIX ommooK, | - JIOTUYECKH
MIPelyCMOTPEHHbIE JTUCIUIINHBL, OTBETHI Ha | MOCJIeI0BaTEIbHbIE,
IIPOrpaMMon - yMeHHe 0e3 IpyObIX | MOCTaBIEHHbIE CoJlepKaTeNbHbIE,
JTUCLUILINHBL, OLIMO0K pemark | BOIPOCHI; KOHKpETHbIE u
- OTCYTCTBHE | IIPAKTHUUECKUE - yYMEHHE peuarh | MICUEPIbIBAIOLINE
TOTOBHOCTHU 3a/1aHus, KOTOpBIE | MPAKTUYECKHE OTBETHI Ha BCE
(crtocobHOCTN) K | CIEAYeT BBIIOJIHUTB. | 3a/laHus, KOTOpbIE | 3a7aHusl, a TakKke
JTUCKYCCUHM U HU3KYIO CJIETyeT BBIMOJIHUTD; | JOMOJIHUTEJIbHbIE
CTETICHb - BJIaJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JUTEPaTypoi, 9K3aMEHAaTopa;
PEKOMEHI0BAaHHOU - YMEHHE peuiarb
MIpOrpaMMon [IPAKTUYECKUE
TV CLUTLITUHBI; 3a/1aHuUS;
- Haju4ue | - cBOOOIHOE
COOCTBEHHOM UCII0JIb30BaHUE B
000CHOBaHHOI OTBETaX Ha BOIMPOCHI
MO3ULUU 10 | MaTepuajioB
00cyXIaeMbIM PEKOMEHTI0BaHHOM
BOIIPOCAM. OCHOBHOM u
Bo3moxHEI JIOTIOJTHUTEITLHOM
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HE3HAYNTEIILHBIC JIUTEPATYPHL.
OTOBOPKHU n
HETOYHOCTH B
pacKpbeITHH
OTJIENTBLHBIX
MOJ0XKCHUHN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.

Onenka Onenka Onenka Onenka
«HEY/I0BJIETBOPHUTE] | «yI0BJETBOPUTEJIbH | «XOPOIIO» /| «OTIHYHO» /
bHO» /He 32a4YTEHO 0» / «32YTEHOY «324YTEHO» «324YTEHO»

IIpumepsnl TecTOB 1J1s1 pyOesKHBIX aTTeCTALMIA

IIpeoopazoBanue INanmies. KnnemaTnka MarepuajabHOi TOYKH

[Ipunuun otHOCcUTENnbHOCTH ["anmumest:
3aKOHBI TMHAMUKH OJIMHAKOBBI BO BCEX MHEPITUAIBHBIX CUCTEMAaX OTCUYETA;
BCE 3aKOHBI MPUPOJBI MHBAPUAHTHBI MO OTHOIICHUIO K MEPEXOAy OT OJHON WHEPIHAIBHOU CHUCTEMBI
OTCU€eTa K JIpyroi.

[IpuHnnn otHOCHUTENBHOCTH [ anmunes:
3aKOHBI INHAMUKH OJIMHAKOBBI BO BCEX MHEPLUAIBHBIX CUCTEMAX OTCUETA;
BCE 3aKOHBI IPUPOJBI MHBAPUAHTHBI 110 OTHOLICHUIO K IIEPEXOAY OT OJHOM MHEPLHUAIbHOW CHCTEMBI
OTCUYEeTa K Ipyroun

Kaxue npeoOpa3oBanus Ha3bIBalOTCs IpeoOpazoBaHusIMu [ anumnes
X=X"+u,t, y=Y', z2=12", t=t";

CKOpOCTh U YCKOpEHHE:
CKaJIIPHBIC BEIMYNHBL (OHpe)IeJ'IfIIOTC?I TOJIBKO YHNCJICHHBIM 3Ha'—IeHI/IeM);
BEKTOPHBIC BEIMYUHBI (OTIPEISIISIOTCS YACIICHHBIM 3HAYCHUEM U HAIPaBJICHUEM B TPOCTPAHCTBE).

Kaxkasg u3 MMPUBCACHHBIX HUKEC (bOpMyﬂ BBIPAXKACT MMOHATUC CKOPOCTHU:
dr

R

dt
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ds
E;

dav
E,

Kakas u3 npuBeieHHBIX HIXKE (POPMYIT BBIpaXKaeT MOAYJIb CKOPOCTH:
ds

E ’

dr

a ’

dav

E ’

Kakas u3 npuBeeHHBIX HUKE (POPMYJI BBIPAXKAET IMOHATHE YCKOPEHUS:
ds .

a

dr

o

dv

ot

Kakas n3 IMPUBCACHHBIX HUXKC (1)OpMy.]'I BBIpAXKXACT MOAYJIb TAHTCHIUAJIBHOT'O YCKOPCHUS:

dv/dt;
dav
E ’
as
E ’
ar
it

Kakas n3 MMPUBCACHHBIX HUKE q)OpMyJ'I BBIPAXKACT HOPMAJIbBHOC YCKOPCHUC:

Onpenenuts u3 rpaduka V({) 1yTh, IpoiACHHBIN TeTOM 3a 4c:
. V, Mm/c

12m;

6M;

3Mm.

v
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Omnpenenuts u3 rpaduka V(t) yckopenue:
3/4

-3/4;

1/2

| I I 1 I
0 1 2 3 4 5
CKOpOCTh TOUYKH OIpeeseTcs BoipakenueM V=(4t-8) m/c. UeMy paBHO yCKOpeHHeE:
4 m/c?;
2m/c?;
8m/c?

v

CkopocTh TOYKH ompenensercs BoipakenueM V=(4t-8) m/c. UeMy paBHO HaualibHasi CKOPOCTh:
-8 m/c;

0 m/c;

4m/c.

Yto HaA3BIBACTCA HOPMaJIbHBIM YCKOPCHHUECM:
COCTaBJ'ISII-OH_IaH IMOJIHOT'O YCKOPCHHU, XapaKTCPU3YIOasd U3MCHCHUC BECKTOPA CKOPOCTH 110 BEJIINIUHE;
COCTaBHHIOIIIaH IMOJIHOI'O0 YCKOPCHHUSA, XaApPaKTCpU3yrollasd HUW3MCHCHHUEC BCKTOpPa CKOpOCTH 110
HaIIpaBJICHUIO,

UTto Ha3bIBaeTCS TAHTCHIIMAILHBIM YCKOPEHUEM:
CocraBisionas MOoJHOTO YCKOPEHUs, XapaKTEPU3yIoL[asi U3MEHEHUE BEKTOpa CKOPOCTH IO HAMPABIICHUIO;
CocraBingronas MoJIHOTO YCKOPEHHUs, XapaKTepHU3yIolllas N3MEHEHNE BEKTOpa CKOPOCTH 110 BEIHUUHE;

[Ipu kakoM IBUKEHUU a = O,an =const :

PaBHOMEPHO MPSAMOIUHEHHOM,
PABHOYCKOPEHHOM,

PaBHOMEPHOM 10 OKPY>KHOCTH.

IIpn kakux a W a, 3HAYEHUSAX HOPMAJIBHOIO M TAHTCHIMAIBHOIO YCKOPEHHH TEJO ABMXKETCSA MPSIMOJIUHEHHO
HEPaBHOMEPHO:

a.# 0; an=0)

a . =0; an=0);

a . =0 an #0;

ITpu xakux a " a, 3HAYEHUAX HOPMAJIbHOI'O M TAHICHLUAIBHOIO YCKOPEHUN TEJIO JBUXKETCS 110 OKPYKHOCTU
paBHOMEpPHO:
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a . =0; an= 0=const;
a, #0; an=0;

a . =0; an=0;

[Ipy Kakux @ _ U a, 3HAUCHUSIX HOPMAJILHOTO U TAHT'€HIIMAIIBHOTO YCKOPEHUH TeJIO IBMKETCSI KPUBOJIMHEHHO:
a_ =0; an#0;
an#0;a , #0;

a . =0; an=0.

HpI/I KaKHux aT U a, 3HAYCHUAX HOpMaHLHOFO U TAHT'CHIIUAJIBHOI'O YCKOpeHI/If/'I TCJIO OBUXKCTCA HpSIMOHHHGfIHO
paBHOMEPHO:
a_=0; an#0;

T
an#0;a , #0;

a.=0; an=0.

T

Kunemarnueckoe ypaBHEHHE IBMKEHHS MaTepMATbHONW TOUKM 3ajaeTcsi ypaBHemmeMm: x=A+Bt+Ct’ | rme
A=4m, B=2m/c, C=-0,5m/c®. HaiiTn MTHOBEHHOE YCKOpEHHUE CKOPOCTh 3a Bpems 1=2C:

_6’

6;

4,

KuHeMaTHyeckoe ypaBHEHHE IBMKEHMS MaTepHalbHOH TOUKM 3aj1aeTca ypaBHeHumeM: x=A+Bt+Ct® | rie
A=4m, B=2m/c, C=-0,5m/c*. Haiitu yckopeHue:

-3’

_1’

2.

Kunemaryuueckoe ypaBHEHME IBIKEHHS MAaTepHATbHOM TOUKM 3ajaeTcs ypaBHeHHWeMm: x=A+Bt+Ct’ | rme
A=4m, B=2m/c, C=-0,5m/c>. Haiitn MT'HOBEHHYIO CKOPOCTH 3a BpeMms t=2cC:

-du/c

4;
6.

MartepuranbHas TOUKa JBHXKETCS IO IPSAMOM COTJIaCHO ypaBHEHHIO X=3+4t. 3aBUCUMOCTb CKOPOCTH TOYKH OT
BpEMEHH Ha rpaduke U300paXkaeTcsi KpUBOM:

4;

3; Va 1

5 .,

v
—



MatepuanbHas TOYKa JBUKETCS 110 MPAMOi COTIAacHO ypaBHeHHI0: X=21+12-t%. 3aBUCHMOCTB CKOPOCTH TOYKH OT
BpPEMEHU Ha rpaduke U300paxkaercst KpUBOM:

3? | 2=

4

MartepuanbHasi TOUYKa JABHXKETCS TO [Ipsi cordacHo ypaBHeHHI0: X=2t+13, 3aBHCHMOCTH CKOPOCTH TOYKH OT
BpPEMEHU Ha TpaduKe H300pakaeTcs kpUBOi: > t

1
2: Va

1
5; /3
4

MarepuaiibHasi TOYKa JBHIKETCS [0 IPSIMOiA COIMIAGHO YPABHEHHIO: x=4t-t2. 3aBHCUMOCTH CKOPOCTH TOUKH OT
BpPEMEHH Ha rpaduKe U300paKaCTC KPUBOI:

S5

1; Va

1
4. /3
4

MartepuanbHasi TOUKa ABHKETCHLHO NPAMON COIMIACHO ypaBHEHHIO: X=3+t%. 3aBHCHMOCTb CKOPOCTH TOYKH OT
BpPEMEHU Ha TpaduKe H300pakaeTcsi KPUBOM: >

3;
4, Va 1

3 3

4

Touka nBUX’eETCA MO NPSIMOW COLAACHO ypaBHeHngot: x=4-6t+t. B kakoif MOMEHT BPEMEHH ee CKOPOCTh PAaBHA
Hymo (t, C). -

3;
6;

2.

Touka JIBUKETCS TI0 TIPSIMOI COTTIACHO ypaBHEHHIO: X=3+6t%-t3, B kakoif MOMEHT BpeMEHH €€ YCKOpPEHHE PaBHO
Hymo (t, C).

2;
6;
12.

Touka JBHMKETCS TI0 TIPSMOI COTTIACHO YpaBHEHHIO: X=5-2t+t2. B kKakoif MOMEHT BPEMEHH €€ YCKOPEHHE PaBHO
2 m/c? (t, C).

Bceerna;

2¢;

5¢.
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Touka JBUKETCS 110 IPAMOI COTTTACHO ypaBHEHHIO: X=5-2t+t2. B kakoif MOMEHT BPEMEHH €€ YCKOPEHHE PAaBHO
1 m/c? (t, C).

Huxorpa.

Bcerna.

2C.

Touka JBIXKETCS MO HPAMOH COrNacHO ypaBHeHHIO: x=4-6t+t5, UeMy paBHO yCKOpGHHE TOYKH B MOMEHT
spemenn t=0,5 ¢ (m/c?).

3;

4,

0.

Koopaunatsl MarepuanbHOM TOYKM Maccol 2 Kr, JABMXKYILEHCS B IUIOCKOCTH, H3MEHSIOTCS COTJIaCHO
ypaBHeHHAM: x=2+t?, y=3-t%. Uemy paBHa ee cKopocTh (M/C) B MOMEHT BpeMeHH t=1C:

V13;

5;
6.

KoopauHaThl MaTepHalbHOH TOYKM MAacCoil 2 Kr, IBMKYIIEHCS B IIOCKOCTH, H3MEHSIOTCS COTIACHO
ypasreHuaM: x=2+t?, y=3-t2. Uemy paBHo ee yckopenmue (M/c?) B MOMeHT BpeMeHH t=1C:

2710;

40;

10.

VpaBHEHHE IBMKEHHS TOUKH, ABUKYIIeHcs mo mpsmoit x = A+Bt+Ct3. yemy paBHO ycKOpeHHE B MOMEHT
Bpemenu t=2¢, ecau C = 0,2 m/c:

2,4 m/c%;

24;

0,24.

[ToI0BHHY BpEMEHHU IBIIKEHHUS MOE3] MPOIIET CO CKOpPOocThio 3 = 70KM/uac, BTOPYIO MOJOBHUHY BPEMEHH OH
aBHUraincs co ckopoctrio 3 = 30 km/uac. Haiiiute cpeHion CKOpOCTh oe3/a.

50 kM/4;

45xMm/u;

35km/4.

[TonoBHHY MyTH TOE31 HpOLIeN CO CKOpocThio 3 = 70KkM/4ac, BTOPYIO MOJOBHHY IyTH OH JBHIAJCSA CO
ckopocthio 9 = 30 km/uac. Haitmure cpeaHO0 CKOPOCTH Moe3 a.

42 xm/d;

50 km/4;

25kMm/4.

CKOpOCTh MOTOPHO¥ JIOJIKY TPH JIBMXKCHUH 10 TeUYeHHIO paBHa 10 M/c, a mpu JIBMKEHUH MIPOTHUB TCUCHUS paBHA
6 M/c. UeMy paBHa CKOPOCTb JIOAKH OTHOCUTEIHHO BOJIBL:
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4 m/c;
6M./.c;
8 m/c.

CKOpOCTh MOTOPHOM JIOJKHU TP JABMYKCHHH 110 T€UeHHUIO paBHa 10 M/C, a Ipy ABMKEHHH ITPOTHB TEUCHUS PaBHA
6 M/c. UeMy paBHA CKOPOCTH TCUCHHSI BOJIBI:

4 m/c;

2 M/.c;

8 m/c.

JIBUKEHHE Tella OMMCHIBACTCS ypaBHEHHEM X=5+4t-2t? (M). B kakoii KoopaAHHATe CKOPOCTH TeJa paBHa HYJIIO.
™;

13 M;

SMm.

JIBUKEHHE Tela ONMCHIBAETCS ypaBHEHHMEM X=3+2t+t? (M). UeMy paBHa cpemHAs CKOPOCTh Tella HAa BTOPOIl
CEKYH/JIE ABM)KCHUS:

6 m/c;

5Mm/c;

7m/C.

[T10oBel IBIBET CO CKOPOCThIO 1,5 M/C OTHOCHUTEIIBHO BOJIBI IO TEYCHHMIO, CKOPOCTh TEUYeHHS BOJbI paBHa 0,5
M/c. Uemy paBHa V TUTOBIIa OTHOCUTEIIEHO Oepera:

2m/c;

IMm.c;

0,5 m/c.

Yemy paBHa CKOPOCTH CBOOOIHO MAJIAIOIIEro Teja CIycTsd 3¢ Mmocie Hayallo majgeHus: Y CKopeHHe CBOOOIHOTO
nagenns 10 m/c?.

30m/c;

15m/c;

20 m/c.

W3 Beprosera, nerdiero Ha Beicote 20 M ¢ TOpHU30HTaIbHON cKOpocThio 20 M/c cBoOOAHO majgaeT Teno. Kakoit
YT'OJI COCTaBUT BEKTOP CKOPOCTH TeJIa C TOPU3OHTAIIBIO NIPU MaJIeHUH Ha 3eMITIO:

30°;

45,

135°.

CKOpOCTh MaTepHAIbHOW TOYKH, IBHXKYILIEHCS B IIOCKOCTH XY, HM3MEHSETCS CO BPEMEHEM IO 3aKOHY
V =5i —10tj . Kakoe 13 BeIpakeHUH OIpeessieT MOAYIb CKOPOCTH:

V =51+ 4t° | wic:

V= 5-10t;
V=25.

48



CkopocTh MaTepuaabHOW TOUKH, IBHXKYIIeHcs B miiockocTd XY, HW3MEHSETCS CO BPEMEHEM II0 3aKOHY

V =5i —101tj . Kakoe 13 BRIpaKeHHil OPe/IeIIAeT YCKOPEHHE:
15;
10;
-10.

Kakoe wu3 BBIpa)KeHI/Iﬁ ONMUCBHIBACT IPABUIIPHO 3aBHCUMOCTb YCKOPCHHS d, OT BPEMCHHU IJIsd YaCTHIIbI,

JBUKYILEHCS 0 MPAMOii 1o 3akony X = A+ Bt +Ct®:
a=06Ct;

6C;

6.

Kakoe 13 BbIpa)KCHUH ONMUCBHIBACT MPABHIBHO 3aBUCHMOCTh CKOPOCTH OT BPEMEHH JJISl YaCTHIIBI, JIBUKYILCHCS
110 TIPSAMOi 110 3aKoHy X = A+ Bt +Ct*:

B+3Ct?;

A+Bt;

B+Ct2

Kakoe u3 BbIpa)KCHHUI1 ONMUCHIBAET MPABWIBHO 3aBUCHMOCTh HAYaJbHOM CKOPOCTH OT BPEMEHHU JUIs YacTHIIbI,
JBIDKYILEHCS 10 MpsAMOit 1o 3akony X = A+ Bt + Ct®:

6Ct?;

B;

B+3t2.

>V

—_—

d

KakoMy Ty IBMKEHUSI TOUKH M COOTBETCTBYET NPUBEIECHHBIA PUCYHOK:
KpHBOIMHENHOMY YCKOPEHHOMY;
PaBHOMEPHOMY I10 OKPY>KHOCTH;
IPSIMOJINHEHOMY.

KakoMy TuIy IBMKEHUS TOUKH M COOTBETCTBYET MPUBEIECHHBIA PUCYHOK:
PaBHOMEPHOMY - 110 OKPY’KHOCTH;
IIpssmMonuuetHOMY; 8
KpuBonuHeliHOMY 3aMeITIEHHOMY.

a
KaKOMy TUIY JBHKCHUS TOYKHA M COOTBETCTBYET HpHBC,Z[CHHBIfI PUCYHOK:

y. §

KpHBOHHﬁefIHOMy 3aMEJIEHHOMY;
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PaBHOMEpHOMY - 110 OKPY>KHOCTH;
[IpamonunHeitHOMY;

KakoMy TuIly IBM>KEHUS TOUYKH M COOTBETCTBYET IPUBEIECHHBIA PUCYHOK:
[IpssMONTMHEHOMY PaBHOYCKOPEHHOMY;
s . -—
PaBHOMEpPHO NPAMONMHENHOMY; 9

PaBHOMepHOMy - 110 Opr)KHOCTI/I;
_— a

Kakomy Tumy ABMXEHUS TOUKH M COOTBETCTBYET IPUBEACHHBIN PUCYHOK:
[IpAMoIMHENHOMY 3aMENJIEHHOMY;
[IpssMonMHENTHOMY PaBHOYCKOPEHHOMY;
PaBHOMEPHOMY - 110 OKPYKHOCTH.

—>§

-
a <

Ha pucynke mnpezncraBieHa TpaeKTOpPHUS IBUKEHHMS KaMHs, OpOIIEHHOTO MO YoM K ropu3oHty. Kak
HaIlpaBJIEHO YCKOPEHUE KaMHs B TOUKE A TPA€KTOPHUH, €CIIH COIIPOTUBIICHHEM BO3/yXa IPeHEOpeyb:
2

Pajuyc-BeKTOp YacTHIBI M3MEHSETCS CO BPEMEHEM MO 3aKoHy: T =3t°i +4t%] + 7K (M). Haiitu MOJ1YJb

NEepeMCIICHUS |AF| YJaCTHULBI 3a IEPBLIC 10 ¢ JABHKCHUA

500 m.;
505;
549,

Pafnyc-BeKTOp 4YacTHIIEl M3MEHAETCA CO BpPEeMeHeM Mo 3aKkoHy: T =3t*i +4t°] + 7k (m). Haiitu ckopocTh

Y4acTHIIBI 32 Bpems t=1C (m/c).
10;

14;

7.

Touka ABMXETCS paBHOMEPHO MO OKPYKHOCTH €O CKOPOCThIO 4 M/c. UeMy paBeH painyc OKPY>KHOCTH (M), €CITH
YCKOPEHHE TOUKH PaBHO 2 M/C?.

8;

2;

1.

Touka gBUXKETCS pAaBHOMEPHO MO OKPYKHOCTH JUAMETPOM 2 M CO CKOpPOCThIO 4 M/c. UeMy paBHO ee yCKOpeHUe
(m/c?).
16;
8;
4
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Touka nBUXETCS IO OKpYy)KHOCTH paguyca 0,5 M. Uemy paBHa ee CKOPOCTH (M/C), €ClT HOpMaTbHOE YCKOPEHUE
TOYKH paBHO 8 M/c2.

2;

8;

4.

Touka nBUMXKETCS paBHOMEPHO MO OKpYx)HOCTU. Kak U3MEHHUTCS HOpMaJIbHOE YCKOPEHHE TOYKU, €CIIH CKOPOCTh
JBUKEHUS TOYKU BO3PACTET BJIBOE.

YBenuuutcs B 4 pasa;

VBenuuutcs B 2pasa;

He u3menurcs.

Kak u3MeHuTCs HOpMaabHOE YCKOPEHUE TOYKH, €CITH OHA Oy/IeT JBUTATHCS PAaBHOMEPHO I10 OKPY>KHOCTH BIBOC
OO0JIBIIIETO pajuyca C TOH ke CKOPOCTBIO.

YMenbmuTcs B 2 pasa;

YBenuuurcs B 2pasa;

He nuzmenurcs.

Touka IBMXKETCsS 1O KPUBOJMHEWHON TPACKTOPUH YBEIMYMBAs CKOPOCThb. Kakol yros COCTaBISIOT BEKTOPBI
CKOPOCTH M HOPMaJIbHOI'O YCKOPEHMUS.

90%;

60°;

Touka ABMXKETCA 1O  TPAGKTOPUM YMEHbIIAs CKOPOCTb. Kakod yrom COCTaBISIIOT BEKTOPBI CKOPOCTH M
HOPMAJIBHOTO YCKOPEHHUS.

90%;

60°;

30°.

Touka NBHKETCA MO KPUBOJIMHEHHOM TPACKTOPUM YMEHBINAs CKOPOCTh. Kakol yron COCTaBISIOT BEKTOPHI
TaHI€HLIUAJIBLHOTO U HOPMAJIbHOTO YCKOPEHHUM.

90%;

60°;

Touka ABMXKETCS MO KPUBOJMHEWHOW TPACKTOPUM YBEIWYMBAas CKOPOCTh. KakoW yrosa COCTaBIISIFOT BEKTOPBI
TaHI€HLIHUAJIBLHOTO U HOPMAJIbHOTO YCKOPEHUM.

90%

60°;

30°

Touka OBMXKETCS MO KPUBOJMHEHHON TpaeKTOpUHU yBeNIWYHMBas CKOpOcThb. Kakoil yroi cocTaBisilOT BEKTOPHI
TaHT'€HIIMAJIBHOTO U MOJIHOTO YCKOPEHUH.

OcTpplii;

[Ipsmoit;

Tymnon.
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Touka nBHKETCA IO KPUBOJMHEWHOW TPACKTOPUU YMEHbINAs CKOPOCTb. KakoM yrosl COCTaBIIAIOT BEKTOPBI
TaHI'€HIIMAJIBHOTO U IIOJHOTO YCKOPEHHUSI.

OcTpplii;

[Ipsamoi;

Tymnon.

Touka nBHKETCS 1O KPHUBOJIMHEMHON TPACKTOPUU YMEHbINAsA CKOPOCTb. Kakol yroa COCTaBIIAIOT BEKTODPBI
HOPMAJIBHOT'O U ITOJIHOTO YCKOPEHUH.

OcTphliii;

[Ipsmoit;

Tymnoii.

Touka OBUXKETCS 1O KPUBOJIMHEHHON TPAaeKTOpUHM yBeIW4MBas CKOpOCTh. Kakoil yros cocTaBisilOT BEKTOPHI
HOPMAJIBHOT'O U ITOJIHOTO YCKOPEHUH.

Octpbiid;

[Ipsmoit;

Tymoi.

Touka IBMXKETCsS 1O KPHUBOJMHEWHON TPACKTOPUU YBEIMYMBAs CKOPOCThb. Kakol yros cOCTaBIsIOT BEKTOPBI
CKOPOCTH U IIOJIHOTO YCKOPEHHS.

OcTpplii;

IIpsmoit;

Tymor.

Touka IBHKETCS 1O KPHUBOJIMHEMHON TPAcKTOPUU YMEHBIIAs CKOPOCTb. Kakol yroa COCTaBIISIOT BEKTODPBI
CKOPOCTH H IOJIHOTO YCKOPEHHS.

OcrTpsiii;

[Ipsimoi;

Tymnon.

3a mpomexyTok BpemeHu t = 10c Touka mpornia moJ0BUHY OKpYKHOCTH paguycoM R = 160cu. Beraucnuts 3a
3TO BPEMsI CPE/IHIOO MYTEBYIO CKOPOCTh TOUKHU:

0,5 m/c;

Sm/c;

1,6.

M3BecTHA 3aBHCHMOCThH MOJIYJISl CKOPOCTH YACTHIBI OT BpeMeHH: V= at +0t%(a u B — MOCTOSHHbIC BETHMUMHbI) 1
Macca 4yacTuIipl M. YUeMy paBHO YCKOpPEHHE YaCTUIIbI:

(at+2bt);

(at+bt);

V/m.
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Kamens Opocunu BepTHKAJIBPHO BHU3 C BBICOKOHM OallHW C HadaabHOM CcKopocThio 3 wm/c. Kakod myth (M)
IpoiiieT KaMeHb, KOT/ia ero cKopocTs cTaneT 7 m/c: TpeHnem npeHedpeus, g=10 m/c?.

2 M,

20 M;

10 m.

Kamens Opocuinu BepTHKaIbHO BBEPX CO CKOpOcThio 12 m/c. Ha kakoii BeicoTe (M) CKOPOCTh KaMHs paBHa 2
m/c: TperneM npene6peus g=10 m/c?.

7

10;

22,

Kamenp Opocuiy B rOpH30HTAJILHOM HarpaBiieHHH ¢ OamrHu BeicoTOoM 10 M co ckopocthio 2 M/c. Ha kakoit
BBICOTE (M) CKOPOCTh KaMHS IOCTUTHET 8 M/C:

TM;

5;
3m.

Kamens 6pocumu co ckopocthio 20 m/c o yriom 30° k ropusonty. Kakoit MakCHManbHOH BBICOTHI JOCTHTHET
KaMeHb: TpeHneM npenebpeun, g=10 m/c?.

20M;

5 Mm;

10 m.

Kamens Opocumnm co ckopocTbio 9m/c. Ha kakoit BeicOTe (M) CKOPOCTh KaMHsSI yMeHbIHTCs 10 1 M/c: Tpenuem
npene6peus, g=10 m/c?.

9.8 M;

8 M;

4 m.

Teno O6pomreHa BBepx co ckopocTbio 15 m/c. C Kakoi CKOPOCTBIO TEJIO YHaleT Ha 3eMJII0, €CII TPEHUEM MOXKHO
npeHeOpeys:

15 M/c;

1,5 m/c;

20 m/c.

Ha kaxyto BBICOTY TOAHUMUTCSI TEHHUCHBIN MsTd OpOIIIEHHBI BEPTUKAIIBHO BBEPX CO CKOpPOCThIO 10 M/cC:
10 M;
15 m;
5M.

Kunemaruka TBEépaoro reaa

VYT01 IOBOPOTa BPAMAOMIErocs Tena 3aaH ypaBHeHneM. ¢ = 6t2— 8t. Uemy paBHa yrmoBas CKOPOCTh Tela:
12t-8;

6t-8;

8.
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VYros noBopoTa BpalaroIerocs Tena 3ajaH ypaBHEHUEM ¢ = 6t2— 8t. YeMy paBHa yIJI0BOE YCKOPEHHE Tela:
12;

6;

8.

VYron moBopoTa Bpaluamolerocs Tena 3agaH ypaBHenuem ¢ = 0,5+t .. Kakomy U3 mpuBeneHHBIX YCIOBUN
COOTBCTCTBYCT JABUKCHHUC TCJIA:

@ =const ;
o= 0,5t;
w =1

VYron noBopoTa Bpamaromerocs Tena 3agan ypasuenuem @ =(05+1t)pao. Uemy pasna yrimosas ckopocTs
(pan/c):

1;

0,5;

1,5.

Yron moBopota Bpamtaromerocs Tena 3anan ypasaeanem @ =(0,5+1)pao. Yemy pasuo yriosoe yckopenue
(pan/c?):

0;

0.5;

1.

TBepaoe Teno BpamaeTcss BOKpYr ocu  Z. 3aBUCUMOCTh yIjla IOBOpPOTa OT BpeMeHH t onmuchIBaeTcs 3aKOHOM
2

Q= At — T , TAC A u B nonoxurenbHbIe NOCTOSHHBIEC. B Kako MOMEHT TEJI0O OCTAHOBHTCS:

t=—;
B
2.t=é;
B
=2
B

Korneco, Bpamasice paBHoyckopeHnHo mipu N=1006 mocturaer yrinoBoii ckopoct ®»=20paod/c. Haiitu yrioBoe
yCKOpEHHEe KoJieca:

4pan/c;

3pan/c;

2pan/c.

KaKI/IM COOTHOIIICHUECM MOXXHO OHpCI[eJ'II/ITB MI'HOBCHHOC YCKOPCHI/Ie BpaIJ_IaTCJ'ILHOFO ABUXXCHUA:
Awl At

plt;
dw/dt.

54



Kaxkoit yron coctaBisitoT BEKTOPHI YIJIOBOM CKOPOCTH U YIJIOBOIO YCKOPEHHS MPHU 3aMeJJICHUU BpALEHUs Tesa
BOKPYT 3aKPEIJICHHOU OCH.

T,

0°;
n./2

Kakoi yros cocTaBisilOT BEKTOPBI YIVIOBOM CKOPOCTHM M YIVIOBOIO YCKOPEHHMsI IIPU YBEIWYEHUU YIIIOBOTO
YCKOPEHHH.

T,
0°;
m./2

Enunuiia u3MepeHus yrioBoi CKOPOCTH:
pao

2 )
pao

c

pao?

2
C

HOpMaJIBHoe YCKOPCHUEC ITPHU PABHOYCKOPCHHOM BpallATCIIbHOM JABUKCHUU:
dt dt dt

2
azv—:a)zR;
R

JAnHamMuka MaTepuaIbHON TOYKHU

Koopaunatsl maTepuanbHOM TOYKM Maccol 2 Kr, JBHXKYIIEHCS B IIJIOCKOCTH, H3MEHSIOTCS COTIJIacHO
ypasHeHuaM: x=2+t?, y=3-t2. Uemy paBen ee ummyisc (H'c) B MoMeHT Bpemenu t=1C:

2V13;

10;

12.

Koopaunatel maTepuanbHOW TOYKA Maccol 2 Kr, IBIDKYIICHCS B IIOCKOCTH, HM3MEHSIOTCS COTJIACHO
YPaBHEHUSIM: x=2+t2, y=3-t3. Uemy paBHa ee kuHeTHueckast sHeprus (k) B MoMeHT Bpemenu t=1c:
V13;
13;
24.
Koopaunatsl maTtepuanbHOM TOYKM Maccol 2 Kr, JBHXKYIIEHCS B IIJIOCKOCTH, H3MEHSIOTCS COTJIacHO
ypaBHeHHAM: X=2+t%, y=3-13. Kakas cua neficTByeT Ha 3TO Tello B MOMEHT BpeMeHH t=1C:
410;
20;
2710.
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Ha maiiGy maccoit 500 r, umeBIIyto HadainbHyI0 cKOpocTh 10 mM/c B Teyenue 2 ¢ aeiictByer cuia tpenus 1 H.
Kaxoit myts (M) poiiaeT mraitba 3a 3To Bpemsi:

18;

16;

20.

IlepBas kocMuueckas ckopocTs st Mapca (R=3400 kM, g=3,6 M/c?) cocTaBuT (IIPHMEPHO):
3,5 km/c;

35km/c;

350 xm/c.

IlepBas kocMuueckas ckopocTs 11t Berepsl (R=6000 kM, g= 8,4 M/c?) cocTaBUT (IPHMEPHO):
7,1 km/c ;

71xMm/C;

710 xm/c.

Tepsas KocMuueckas ckopocTs ans JIyasl (R=1760 kM, g=1,7 m/c?) coctaBut (mpuMepHO):
1,7 xm/c;

0,17xm/c;

17 xm/c.

ITepBast kocMu4ecKkasi CKOpoCTh 3, :

V g0R3 ;

20R;

2.20R;

BTOpaH KOCMHYCCKasA CKOPOCTh 92 .

[Ipu ynaneHuu Tena OT MOBEPXHOCTH 3eMIIM Ha paccTossHUE 2R cuia ero mpuTsKeHusl YMEHbIIUTCA B (pa3):
9;
4,
2.

Ha kparo ropuzontansHOoro mamcka paamycom 0,4 M, nexutr kyouk. Koaddumnment TpeHus KyOuka c
MOBEPXHOCTHIO ucka paseH 0,4. [Ipu kakoif ckopocTu 060poTa qucKa KyOUK COCKOJIB3HET C HETO:

3,1¢%;

31 ¢t

0,31ct
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'opu3oHTanBHO PACONIOKEHHBIN AMCK Bpamaercs ¢ dactoroit 0,5 o6/c. Ha kxparo mucka (r=0,4 M) Jexut
Kkyouk. [Ipu kakoM 3HaueHnH ko3 PuirenTa TpeHus: KyOUK COCKOJIBb3HET C IUCKA:

0,4;

0,3;

0,9.

ABTOMOOWMJIB €I€T IO TOPU3OHTAIBHO 3aKpyrieHHOMY mocce paaunycoMm 200 M u B ycioBusx ronoieaa (u=0,1).
[Tpu Kakoit CKOPOCTH aBTOMOOWIISI HAYHETCSI €r0 3aHOC!

140 m/c;

14 m/c;

1,4 m/c.

AkpoOaT Ha MOTOIIMKJIC OMUCHIBACT «MEPTBYIO METIIO» paaunycoM 4 M. HauMeHbIas ero CKOpocTh B BEPXHEH
TOYKE IETIH COCTABHT:

6,3 Mm/c;

12,6 m/c

63 m/c.

C KaKUM YCKOPCHUEM HYXKHO OIIYCKAThb TCJIO Y IIOBEPXHOCTU 36MJ’II/I, tITO6I>I JOCTUYb €TI0 COCTOSAHUA
HEBECCOMOCTH.:

9,8m/c%;

98m/c?:

098m/c?

Bo ckonbko pa3 Bec Tena B TudTe, ABIKYIIEMCS C YCKOPCHHEM 5 M/c? , HaIIpaBJICHHBIM BBEpX OOJIbINE, YeM
BCC TCJIa B J'II/I(I)TG, I[BI/I)KyL[IeMC}I C y'CKOpeHI/IeM 5 M/ 02 , HaHpaBJ‘IeHHHM BHUA3:

3;

2,

5/

Macca tena ectsb:

Mepa uHEpTHOCTH Tena;
Mepa konMuecTBa BEILIECTBA;
Mepa KoyiM4ecTBa JBHKECHUS.

Yto Takoe cuia:

Mepa B3auMOJEHCTBHS TEIT;
Mepa nBuxeHus:

Mepa uHepTHOCTH Tena

Kakoe u3 MMPUBCACHHBIX BLIpa)KCHI/Iﬁ ABJISICTCS OCHOBHBIM YPABHCHUEM JUHAMUKU MTOCTYIIATCIIBHOT'O JIBUKCHUS:

P _E.
dt
A=FxS;
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V= S/t

Kaxk Oyner aBuraThCst TEJIO Maccoi 2 KT MO IeUCTBUEM TIOCTOSTHHOW CHJTBI, paBHOM 4 H:
PaBHO3amemIeHHO;
C yckopenueMm 2 m/c?
PaBHOMepHO.

— —

Jee cumet F, =3H uF, =4H, npunoxenst k oxHOi Touke Tenma. Yrom Mexay Bektopamu F, u F,paBen

wl?2 . Onpenenutb MOJTyJIb PAaBHOJEHCTBYIOIIEH ATUX CHJL:
5 H;
TH;
1H.

Hee cunel F =3H uF, =4H , npunoxens: x ogno# Touke Tenma. Yrom mMexay Bektopamu F, u F, pasen 0.

Onpenenuts MOYJb PAaBHOACHCTBYIOLIEH ITUX CHJL:
5 H;
TH;
1H.

— —

Hse cunmet F, =3H uF, =4H , npuioxens! k oxHO# TouKe Tera. Yron mexay Bekropamu F, u F,pasen TU.

Onpenenuts MOYJb PAaBHOACHCTBYIOIIEH 3TUX CHJL:
5 H;
TH;
1H.

— —

Hee cumet F, =3H uF, =4H , npunoxenst k oxHOi Touke Tema. Yronm Mexay Bekropamu F, u F,paBen

n/3. Onpenenuts MOyIb PAaBHOJEHCTBYIOIIEN 3TUX CHIL:

\/ﬁH;
37H:;
3,7H.

Ilog neiicTBHEM IIOCTOSHHOM CHIIBI F = 10 H Temo JABHIKCTCA HpHMOHHHeﬁHO TaK, 4TO 3aBUCHMOCTH

KOOP/MHATEI X OT BPEMEHH OIHMCHIBAETCS ypaBHeHHeM X=At’ UeMy paBHa Macca Tella, eCii MOCTOSHHAS A= 2
m/c?:
2,5 kr;
5 KT}

0,25 xr.

CKOpOCTB JIETKOBOI'O aBTOMOOWIIS B 2 pa3a OoJbIIe CKOpPOCTH I'py30BOro, a Macca rpy3oBoro aBTOMOOMIIS B2
pasza GoJIbIle MacChl JIETKOBOTo. CpaBHUTE 3HAYEHHS HMITYJILCOB JIETKOBOTO pJi M IPY30BOTO p. aBTOMOOMIIEH:
Pn = po,
Pr > po;
Pa < pes
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IToe3n maccoit m= 500t1. IIpu TopMOKEHUHU ABUTaeTCs paBHO3aMeNJIEHHO. B TeueHe 1 MHHYTBI €ro cKOpoCTh
yMeHbIaetcst ot Vv, =40 km/4 10 v, =28 km/4. Haiitu cuy Topmoskenns F: 27,7-10° H;

2,8 10* H;

28 xH.

Kaxkas u3 npuBeeHHBIX (GOpMYIT BRIpaXKaeT BTOpoi 3aKk0oH HeroToHAa:!
A) F=dP/dt;

Alt;

mv.

Kakas u3 npuBeeHHBIX ()OPMYIT BRIpaKaeT TpeTuii 3akoH HproToHa.

F12 :_F21;
F=dP/dt;
Alt.

Kakas u3 mpuBeaeHHBIX (OPMYIT BBIpAXKAET CHITy COMPOTHBIICHUS CPEIbl MPU MEIJICHHOM JIBIDKCHUHU Tejla B
BSI3KOU CpeJIE.

Sy
F12:_F21;
F=dP/dt.

Kakas u3 npuBeeHHBIX (OPMYJI BBIPAXKAET CUILY TPEHUS CKOJIbKEHUS.

F=—uNV/V.
F=—xV:
F=dP/dt

Kakas u3 npuBeneHHBIX popMys BeIpaxkaeT 3akoH ['yka.

IE=—KA;;
F=—xV:
F=dP/dt

ITox nevicrBuem cuibl 80 H mpyknHa ynanmHAnace Ha 2 cM. Yemy paBHA XKECTKOCTb MPYKUHBI.
4 xH/wm;

400 H/m;

80H/cm.

Ha Hak7moOHHON TJIOCKOCTH, COCTAaBIIAIOMIEH Yroji o C TOPU3OHTAIbI0 MOKOUTCS TeJIO Maccod M. Uemy paBHa
CHJIa TPEHUS, €Clii KOAPPUITUEHT TPEHHUS LL.
mgsing,
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mgtga,
L mgcosa,

[To HAKIOHHOW TIOCKOCTH, COCTABIISIONICH YroJl 00 ¢ TOPU30HTOM CBOOOJHO CKOJIB3UT TeJI0 Maccoi M. Uemy
paBHA CHJIa PEAKLIMH HAKIIOHHOM MIIOCKOCTH.

mgsina;

mgtga,

mgcoso.

[To HaKJIOHHON MJIOCKOCTH, COCTABIISIFOIICH yrojl o C TOPU3OHTAIbI0 CBOOOJHO CKOJB3UT Teiao maccod M. C
KaKOW CHJIOW TEJIO AEHCTBYET HA IIOCKOCT.

0.

mgsina;

mgtga,

C xakoil MUHUMaJIBHOM CUJION HEOOXOMMO MPHKUMATh TEJIO0 MAacCO M K BEPTHUKAIbHON CTEHE, YTOObI OHO HE
ynano: (Koadduuuent tpenus p).

nmg;

mo/ w;

mg.

BennunHa umnysibca uMeeT pa3MepHOCTb:
Hec;
KI'M/C;
Krm/c?.

BenuunHa MiI0THOCTH UMEET Pa3MEPHOCTH:
Kr/MS;
M3/KT;
KIM®..

Kakas w3 BEKTOpPHBIX (PHU3MUECKUX BEITUYMH BCETJAa COBIAJAET IO HAINPABICHHIO C BEKTOPOM CHIIBI B
KJIAaCCUYECKON MEXaHHUKe.

Yckopenue;

CkopocrTs;

Nmmynsc.

Kakas u3 BeKTOpHBIX (PU3MYECKHX BEIMYMH BCETJa COBMAJAeT MO HAIpPaBIEHUIO C BEKTOPOM YCKOpPEHHUS B
KJIACCUYECKON MEXaHUKE.

Cuna;

Nmnynsc;

MOMEHT uMITyJbCa.

Kaxas u3 BeKTOpHBIX (pU3HUECKUX BEJIUYUH BCETJa COBIAAAET [0 HANPABICHUIO C BEKTOPOM CKOPOCTH
Nmnynsc;

Cuina;

Yckopenue
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Kakas u3 BeKTOpHBIX (DU3MUECKUX BEJIMYUH BCETJA COBIAAACT IO HAMPABICHHUIO C BEKTOPOM UMITYJILCA.
Cuia;
Yckopenue;
CxopocTb;

Msta maccoii 200 T, ABHXKYIIUKACS CO CKOpPOCThio 10 M/C MEpNeHIUKyIIpHO MAaCCUBHOW CTEHKE, OTCKaKHWBAaeT
00paTHO co CKOpOCThIO 5 M/c. Kakoii uMmysbC nmepeaan creHke (Krm/c).

3;

1;

4,5.

Msa maccoit 200 r, ABMKYIIHIACS CO CKOpOCcThiO 10 M/C MEepneHANKYIIPHO MAaCCHUBHOW CTEHKE, OTCKAKHBACT
o0paTHO co ckopocThio 5 M/c. Haiitu cpennioro cuity yaapa (H), ecinu mpogomKUTensHOCTh coyaapeHus Oblia
0,06 c.

0,18;

50;

5.

Msa maccoit 200 r, ABMXKYIIHiCS cO ckopocThio 10 M/c mepneHAUKYIIPHO MAacCUBHOM CTEHKE, OTCKaKHUBaeT
00paTHO co CKOPOCThIO 5 M/c. HaliTh poIOJKUTENBHOCTD coyaapeHust (C), eClii CpeIHss CHila yaapa paBHa 6
H.

5;

50;

0,5.

Msa maccoit 200 T, ABMOKYIIUICS cO cKopocThio 10 M/c mepneHIuKyIIpHO MacCUBHOM CTEHKE, OTCKaKUBAET
o0paTHO ¢ Toil ke CKOpocThio. Kakoi uMmynbce (KI'M/c) Moayduiia CTeHKa.

+4:

0;

2.

OrnpeienuTh UMITYJIBC, TTOTYYEHHBIN CTEHKOW MpU abCOMIOTHO YIpyrom yaape o6 Hero mapuka maccoit 200 T,
eCJIH ApUK JIBUTAJICS co cKopocThio 10 M/c oz yrmom 30° K TIOCKOCTH CTEHKH

2;

4,

0.

[TepBoe Teno Maccoii 2 KT IBUKETCSI CO CKOPOCThIO 6 M/C, BTopoe HemoaBrxkHO. [Tocne cTonkHOBeHus: 00a Tena
JBIDKYTCSI CO CKOPOCTHIO 2 M/c. HaiiTu maccy (KT) BToporo Tena.

2;

6;

4
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Teno maccoit 3 Kr, IBUTasich CO CKOPOCTBIO 6 M/C, TOTOHSIET APYroe TeJo, ABUKYIIEEeCS B TOM K€ HalPaBICHUU
co ckopocthio 2 m/c. ITocne cronkHOBeHHsT 00a Tea IBUKYTCS BMECTE CO CKOpocThio 4,4 m/c. Haittu maccy
BTOPOTO TEJa.

4;

2;

6.

Teno wmaccoit 3 kr, HBUTasACh CO CKOPOCTBIO 6 M/C CTalKWBaeTcs C JPYTUM TEJIOM, JABIDKYLIMMCS B
IPOTHBOIIOJIOXKHOM HampasieHud. [locie ymapa oba tena ocraHoBmiInCh. HaliTm HadaabHYIO CKOpPOCTH (M/C)
BTOPOT'O TeJIa, €CIIU €r0 Macca - 2 Kr.

9;

6;

18.

Kaxkue u3 cui: 1) rpaButanuu; 2) ynpyrue; 3) TpeHUs SBJISIIOTCS KOHCEPBATUBHBIMH.
1,3;
1,2
2, 3.

Kaxkue u3 cwi: 1) rpaBuTtanuu;

2) ynpyrue;

3) TpeHus SABISAIOTCS JUCCUITATUBHBIMHU:
1, 3;
2;
3.

Kak n3meHuTCst UMIyIbC T€MA, €CIM Macca U CKOPOCTh BO3PACTYT BJBOE:
VYBenuuutcs B 2 paza;

+¥YBenuuurcs B 4 pasa;

He nzmenurcs.

C HaKJIOHHOW MJIOCKOCTH BBICOTOM 5 M COCKONB3HYNO Teno Maccoir 3 kr. Kakoit ummynsc (H'c) mpuobperno
teno: TpeHnem npeHedpedn, g=10 m/c?.

30;

150;

15.

HaliTn HagambHYIO CKOpPOCTH (M/C) MIAiOBI, €CIM OHAa OCTAHOBWIIACH, TIPOMIS 110 JIbY paccrosHue 25 m: (g=10
M/c?, ko3 ULMEHT TpeHus cKombkenus p=0,2).

10;

5;

4.

VpaBHEHHE JBIKEHHS MaTepHalbHOM TOUKH X=5-8t+4t2, UeMy paBeH MMIYJIbC Tela Maccoil 2 KT B MOMEHT
BpEMEHHU 2 C:
8;
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16 H-c;
12 xrm/c.

Bec tena P:
PaBeH cuite TsbKeCTH, €CITM TEJIO IBMKETCS YCKOPEHHO B HAIlpaBJICHUU BEKTOpa J;

WM YCKOPEHHO MPOTUB BEKTOpa J;
PaBen cuiie TsKeCTH, €CIIH TEJIO TOKOUTCS WIIA IBUYKETCS PAaBHOMEPHO MPSMOJIMHEIHO.

MarepuanbHOM TOYKON HA3bIBAIOT TEJIO, JIJI1 KOTOPOTO MOKHO MPEHEOPEUb:
Maccou;

Maccoi u pa3Mepamu;

pazMepamMu.

Kakoii maccoii rpy3 nojBelan Ha npyxuHe xectkoctbio 900 H/M, ecnu npykuHa pactaHynach Ha 3 cM:
27 xr;

0, 27 xr;

2,7 xr;

YKecTkocThb cTanbHOro nposoaa pasxa 10* H/m. Eciv Ha Tpoc, CBUTBI U3 JIECATH TaKUX IIPOBOJIOB, HOABECUTh
rpy3 maccoit 200kr, Ha CKOJIBKO pacTsIHETCS TPOC:

02cm;

2,0 cm;

20 cMm..

YeMy paBHO yCKOpEHHE CBOOOIHOTO MAJICHUS HA TUIAHETE, UMCIOIIUI TUIOTHOCTh 3€MIIH, €CITU PaJANyC IUIAaHEThI
B N pa3 0oJbIIe paguyca 3eMIIu:

4ng/3;

ng;

ng .

Manbunk mMaccoit 40 Kr kayaeTcst Ha Kauensx JiauHou 4 M. Uemy paBeH Bec Tella Maab4HKa MPH MPOXO0KIACHUN
HIDKHEW TOYKHU CO CKOPOCTHIO 6 M/C:

760 H;

76H;

7600H.

Ha Teno nelictBytor cuna Tsoxectn paBHas 30 H wm ropusonransHas cuna B 40 H. Haiinure monyins
PaBHOJICMCTBYIOIIEH CUIIBI:

70 H;

5H;

50 H;

Pakera ynansercs ot 3emnu. Kak u3MeHUTCS cuiia MPUTSKEHUS K 3emiie TIPU yJAIeHUU PAKeThl OT 3eMJIM Ha
paccTOSHUE PaBHOE PAIUYCy 3€MIIM OT €€ MOBEPXHOCTH:

YMenbmutes B 4 pasa;

YMeHbpIuTCS B BA pasa;

YBenuuuTcs B 1Ba pasza.
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UYerblpe OJMHAKOBBIX KYyOWKa, CBSI3aHHBIE MEXIy CO00H HEBECOMBIMH HHTSIMH, IBUXKYTCS IO TJIATKOMY
TOPU30HTAILHOMY CTOJY TOJ JAeicTBHEeM cuibl F , mpuioxeHHOW K mepBoMy KyOuky. HarspkeHue HUTH,
CBSI3BIBAIOIIEH MEPBEI U BTOPO KyOUKH, paBHO:

3/4 F: .
Vi F; F
413 F. 4 3 2 1

/

PaﬁoTa, MOIIHOCTDb, 3AaKOHbI COXpaHCHHUA

JlBuratens momHOCTRIO 3000 BT mpopaboTtan 5 munHyT. Pabota nBuraresns paBaHa:
900000 Ix;

15 xJIx;

600 Tx.

B kakom ciyyae TOpPMO3HON IyTh aBTOMOOWIIA OyJIeT HAUMEHbBIIINM:
B cyxoii sicHBII1 1€Hb;
B 1o auBEIA JE€HB;
B cueromag,.

Kakas ¢hopmyina mpuroaHast it BEIYHCICHUS pabOThI mepeMenHoi cuiibl F Ha mytu S (Fs —mipoekiust cuiibl Ha
HaIpaBJICHUS JBUKCHUS ):

iFSdS;
0

FxS;
FxV.

KoHcepBaTuBHBIMU Ha3bIBAIOTCS CHJIBIL:
PaboTa KOTOpBIX HE 3aBUCHUT OT (POPMBI IIYyTH, IO KOTOPOMY YacTUIla MEepeMeIaeTcst U3 OJHON TOUYKHU B
ApYTyIo,
PaboTa KOTOpBIX paBHA HYIIIO;
Pabota koTOpBIX OTpHULIATENbHA.

Ha pucynke npuBeneH rpaduk 3aBUCUMOCTH NMPOEKIUH Fs CHIIBI, JeiicTBYyrOIEH Ha YacTHIly, OT myTu. Yemy
paBHa paboTa cHIIbl Ha NepBbIX 30M:

FH

o oo

|-

(%)

U qnzoandd gy
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180 JIxk;
18 JIx;
90 JIx;

Kak u3MeHuTcs 3amac NMOTEHIMAIBLHOM SHEPruu ymnpyro aedOpMalMOHHOTO Teja MPU YMEHBIICHUU €ro
nedopmaruu B 2 pasa:

YMenbutes B 4 pasa;

YMenbmutcs B 2 pasa;

VYBenuuucs B4 pasza.

Kak w3MeHHTCS 3amac TOTEHIUATBHOW SHEPTrUU YIpyro AcPOpPMAIMOHHOTO TelNa MPU YBEITUYCHHH €T0
nedopmanuu B 2 pasa;

VYBenuuutcs B2 pasa;

YMensmutes B 4 pasa;

VBenuuutcs B 4 paza .

Kak n3MeHuTCs KMHeTHYeCcKasi SHEprHsl, €ClIi Macca U CKOPOCTb BO3PACTYT BABOE:
VYBenuuures B 4 paza;
VYBenuuurcs B 2 pasa;
VYBenuuutcs B 8 pas.

Kak u3MeHUTCs: KHHETUYECKask DHEPT U, €CIIM CKOPOCTh BO3pPAcTET BJBOE:
VYBenuuures B 4 paza;
VYBenuuurcs B 2 pasa;
He n3menurcs.

Ha pucyHke npesicTaBieHa TpaeKTOpHs IBYKEHHS Teja, OpPOIIEHHOTo MO YIIIOM K TOPU30HTY. B kakoi Touke
TPAaeKTOPUM MEXaHWYeCKas JHEprus Telia MMela MaKCHMManbHoe 3HaueHue: CONMPOTHBICHHEM BO3IyXa
npeHeopeys:

2

B 2;
B 3;
Bo Bcex Toukax ogMHAKOBBIC 3HAUCHHS;

Ha pucyHke npescTaBieHa TpaeKTOpHs IBYKEHHS Teja, OpPOLICHHOTO O] YIJIOM K TOPU30HTY. B Kako# Touke
TPAaeKTOPUM KHHETHYECKash DHEPrusl Tejda HMella MakcuMalibHoe 3HaueHue: CONMPOTHBICHHEM BO3IyXa
npeHeopeys:
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h
] . 3

NN

B 2;
Blu2;
B Ttoukax 1 u 3.

Ha pucyHke mpencraBieHa TpaeKTOpHs ABMKCHHS Tella, OPOIICHHOTO MMOJ] YIIIOM K TOPU30HTY. B Kakoil Touke
TPAaeKTOPUU MeXaHWYeckass SHeprus Tejla HMela MHUHHUMajdbHoe 3HadeHue: CONpOTHUBIECHHUEM BO3/ayXa

npeHedpeys:

2

h
] . 3

TTTHEITTT
1u2;
B 1u3;
Bo Bcex ToUkax OJMHAKOBBIE 3HAYEHUS.

Ha pucynke npeacraBieHa TpaeKTOpHS IBHKEHHSI Tejla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY. B Kakoii Touke
TPAaeKTOPUU TMOTEHIMAIbHAS SHEPrus Tella HMeJla MaKCHUMallbHOe 3HaueHue: CONpOTUBIEHHUEM BO3]yXa

npeHeOpeys:

2

h
] . 3

TTTHFETTTT
B Touke 2;
B 1;
B 3.
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[Tyna mMaccel M, jeTeBIIas TOPU30HTAIBHO M MMEBILAsk CKOPOCTh V , MpoOHBaeT TOHKYIO A0cKy. Ha BbuteTe u3
flocku ckopocTh mynn V. Yemy pasHa pabora A, CHIIbI TPEHHs, BOSHHKAIONIAS MPU MPOXOXKICHAU IIyIH B

JOCKE:
(mV-mVq)/2;
mv? mvy

2 2
m(V-Vo)?/2.

ITynst maccsl M, JeTeBIIas TOPU3OHTAILHO U UMEBIIIAs CKOPOCTh V IPOOMBAET TOHK JOCKY. Ha BrIIETE M3
) 0>
JOCKH CKOPOCTD ITYJIN V. quy paBHa KHHETHYECKasd SHEPIvsd, BOSHUKAIOIIAA IIPHU IPOXOXKICHUHU ITYJIU B TOCKE:
2
mv?: mv;
- ’

2 2
(mV-mVq)/2;
m(V-Vo)?/2

Teno B mmojie TATOTEHUS OMUCEIBAET 3aMKHYTYIO TPAaCKTOPHUIO. Kakoe BBIPAXKCHUC CIIPABCIJIMBO JJIA CyMMapHOfI
paboThI A CHIIBI TATOTCHUS

A=0;

A=mgh;

A=mV?/2.

CHapsn pa3zopBalics Ha TPH OCKOJKA (CM. IMarpaMmy UMITYJIbCOB), pa3yieTeBuxcs mnoj yriaamu 120 rpaaycos
apyr K apyry. COOTHOIIEHHE MEX Ty MOAYISIMU HMITYJIbCOB: Pp > (P2 = P3). B kakoM HanpasieHu# aBHTAICSA

CHapSII:

I'opr3oHTanBHO BIIPABO;
I'opu3zoHTanbHO, BIEBO;
ITox yrimom K rOpu30HTY.

YacTuua JBUXKeTCS M0 ocd X B MOTEHIMATLHOM CHIIOBOM mojie ¢ sHeprueit W, = —6x* (W, - B ]Ik, X - B M).

UYemy paBHa cuia, AEMCTBYIOAs HA YAaCTHUILY B TOUKE X ; =0,5 M:
0,75H;

0,375H

3 H.

Uemy paBHO U3BMEHEHUE UMITYJIbCA MATEPUATIbHON TOYKHU:
0;
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NMIynbCy NpHIIOKEHHBIX CHII,
Paborte Bcex cuit, MPUIOKEHHBIX K TOUKE.

Kakyro MOIIIHOCTh UMEET IBUTATENh HAcOCa, MOJHUMAIOIIETO HAa 6M 20Mm° Bojibl 32 10 MUHYT:
2 kBT;

20 kBrT;

200BrT.

Kaxkas paGoTa ObLi1a coBepIIeHa ulsl TTOAHATHSA 2M° BOIBI Ha 6M (KJ[X):
12;
120
1,2.

Ha teno, nBuxymieecss mpsMONMHENWHO, NEHCTBYeT mepeMeHHas cuia. Haiinure paboty stoit cuibl (k) u3
rpaduka Ha oTpeske (3; 4):

3;

4: F, H
1. 4

2 -

»
| <

0 1 2 3 4 Swm
Ha Teno, nBuxymieecs: mpsiMOJIMHEWHO, JACUCTBYeT nepeMeHHas cuia. Hadaure paboty stoit cuibl (k) u3
rpaduka Ha otpeske (1; 3):

2; F,H
2 4

»

0 1 2 3 4 Bwum

Ha Tteno, nBmxyieecss npsMOJIMHENHHO, AEHCTBYeT nepeMeHHas cuia. Haiinute pabGoty stoit cumbl (Jx) u3
rpaduka Ha otpeske (0; 3):

7; F,
6;

5

Ha Teno, nerxkyieecs: npsIMOJIMHEWHO,
rpaduka Ha oTpeske (2; 4).

4,

3;

5.




Enununeit usmepenns pabotsl B cucreme CU siBisiercs:
Bt ;
JUK;
H.

Enununei usmepenust momHoct B cucreme CH sBnsercs:
Brt;

Tk,

H.

MOMIHOCTh MOXHO ONPEACIUTD 1O HopMyJIe:
(F-V);

Axt;

Fs XS.

PaGoty MoxHO onpenenuts mo Gopmyse:
(F-V);

Axt;

Fs XS

Oueprus | kBt u B cucteme CU paBHa:
3,6 M]JIx;
360 x/Ix;
36 M]JIx.

Nmnynbe Tena, HMEroIero Maccy 2 Kr, Bozpoc ¢ 3 1o 7 kr-m/c. Kak u3aMeHunach KUHETHYECKasi SHEprusl Tena
(Jx):

HalO [I>x yBennuuiiace;

Crama 49/4 JIx;

4 JIx.

CxopocTh Tena, UMeroniero Maccy 4 kr, ymenbmuiach ¢ 12 M/c no 8 m/c. Kak u3MeHunIachr KHHETHYECKas
sHeprus Tena (J]x):

YMmenbmunacek Hal60 Jx;

128]1x;

288 Ix.

Kakyto paboty (/I>x) coBepimiio Teiao Maccoi 4 KT CKOPOCTh KOTOPOTo YMEHbIUIach ¢ 9 m/c o 1 m/c:
162,

160;

2.
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Kakyro KHHETHUECKYIO YHEPTHIO IPUOOPETET TEI0 MACCOU KT mpu CBOOOHOM MaJIeHUH C BBICOTHI 20M:
20 JIx;
200 JIx;
2 JIx.

s moapema yrisg maccoit 10,5 T u3 maxtel HeoOxoaumo 3atpatuth 6200 k/x sneprumn. Haiiaure rmyOuny
IaXTHI.

59M;

600 m;

60 m.

Ha kaxoii BeicoTe Te0 Maccoit 2 T Oyner 00s1aaTh MoTeHIMaIbHOM sHeprueit 10 k/[x:
1M,
0,5 ™m;
SM.

Kak u3MeHUTCst UMITYIIbC TeNa, €CIIM YBEIMYUTh €r0 KHHETUKYIO SHEPTHUIO B 4 paza HE MEHsIs €€ MaccCy:
VYBenuuutcs B 4 pasa;

yBEJIMYUTCS B 2 pasa,

YMenbmutes B 4 pasa.

[TorennmanpHas sHeprus Teiaa maccor 0,5 kr. Ha BeICOTE 3 M. OT MOBepXHOCTH 3emin paBHa (IToreHnumanbHast
SHEpTHs OTCUMTHIBAETCS OT MOBEPXHOCTH 3eMn =10 m/c?):

15 JIx;

1,5 JIx;

0,15 JIx.

Kakoe n3 NpyBeICHHBIX YPaBHEHHUIT CIIPaBeUIMBO IIPH YIPYTOM yaape ABYX Tel:
mV, +m\V, =mU, +mU,;
miVi+maVz =(m i1+ my)V

Kakas 13 nepeyncieHHbIX BEIMUUH HE COXPAHAETCs IPU HEYIPYTOM yJape Te:
Kunernueckas sneprus;

Nmnynsc;

Macca.

K cxaroii npyxuHe mpucrasieH map maccoil 1 kr. [Ipyxuna cxara Ha 10 cM, a ko3 duuueHT e€ ynpyroctu
pasen 400 H/m. Haiitu ckopocTs 11apa, ¢ KOTOpoil OH 0TOpachIBaeTcs MPH BHITPSIMIICHUN PYKUHBIL:

2 M/c;

6 M/c;

20 M/c.
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U3 pykbsi Maccoit 5 Kr BbUIETAET IyJisi Maccoi M2= 52 co ckopocthto 3 2= 600m/c. Haiitu ckopocTs 3 1 oTnaun
PYXbS:

0,06 m/c.

6 M/c;

0,6 m/C

JAnnamuka TBEpAOro Tesaa

Ha rupockorn ¢ MOMEHTOM HUMITYIIbca 6 KI'M2/c ielicTBYeT MOMEHT cHulbl, paBHbIi 0,9 H'Mm. TIpu 3TX ycmoBusx
YIJI0Basi CKOPOCTb MPELIECCUN COCTABUT:

0,15¢*;

15¢%

0,015 ¢

O06pyu maccoit m=0.3 kr u paanycom R=0,5 M nipuBenu BO BpallleHUE, COOOIIMB €My YHEPTHIO BPAIIaTeIbHOTO
nprokeHus 1200 Jk, ¥ ONMyCTHIIM Ha TIOJ TaK, YTO €ro OCh BPAICHUs OKa3alach MapaslIeIbHOW TIOCKOCTH
nosia. Eciim oOpyd Hayan ABUraThCsi 0€3 MPOCKAIB3bIBAHUS, UMES KUHETHUECKYIO YHEPTHUIO IMOCTYIATeIHLHOTO
nsrokenus 200 [k, TO cuiia TpeHHs COBEPIIUIA PadoTy, PaBHYIO. ..

600 ik
1000 Jx
800 [k

[Inanera mMaccoii M ABUIKETCS MO ILIUNITHYECKOW OpOUTE, B OJHOM M3 (POKYCOB KOTOPOW HAXOIUTCS 3BE3/a
Maccoit M.

L
v

e

m
/
_—N1 (RN i e

Ecmu r - PaanyC-BEKTOP IJIAHCTHI, TO CIIPABCAJIMBBIM ABJISACTCA YTBCPIKIACHUC...
MoMeHT HNMITYJIbCA IIJIAaHCTBI OTHOCUTCIIbHO HCHTPA 3BE3AbI TPHU JABUKCHUU I10 Op6I/ITe HC U3MCHCTCA.

MOMEHT CuJIbI TATOTEHUS, AEMCTBYIONIEH Ha MJIAHETY, OTHOCUTEIBHO LIEHTPA 3B€3/bl, HE POBEH HYJIIO.

Z[J'IH MOMCHTA UMITYJIbCa INIAHCTBI OTHOCUTCIIbHO LICHTPA 3BC3/Ibl CIIPABCAJINBO BBIPAKCHUC! L=mVr.

Ecnu meHTp TSKeCTH coBMalaeT ¢ TOYKON MoJBeca Tela, CIOCOOHOT0 BpaIlaThCsl, TO:
PaBHOBecue Ha3bpIBaeTCs O€3pa3IMyuHbIM;

PaBHOBecue Ha3pIBaeTCsA HEYCTONUMUBBIM;

YCTONYUBBIM.

Yepes 0110k (OHOPOIHBIN TUCK MAacCOM 4 KT) MEPEKHHYT LIHYP, K KOTOPOMY TPHBSI3aHbI IPpy3bl Maccamu 1 u 2
KT. YCKOpEHHUs Tpy30B PaBHHI (M/c?):

1,4,

14;
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0,14.

BennunHa MOMeHTa CHJIBI KMEET Pa3MEPHOCTD:
Kkrm?/C?;

H/m;

H/m?.

B kakux eIuHMIAX U3MEPSIETCS MOMEHT HHEPIIMH:
KM

Hwm;
H/m?

Bennunna MOMeHTa UMITYJIbCa UMEET PA3MEPHOCTh:
HwMc;

2
M

K[ —;
c
Yy 2
|’ |
~2
n

MOMEHT MMITYJIbCa BPAIAIOIIETOCS Te€Ia OTHOCHTEIBHO OCH OIPEIEIISIETCS BEIPAKECHUEM:
lw:

lw?;

lw /2

VKaKHuTe BHIPAKEHHE, OMpPEENIIoniee MOMEHT HMITY/IbCa MATEpUATbHOM TOYKH OTHOCHTENBHO HEKOTOPOii
HCIIOABUXKHOU TOUYKHU:

[FI5];

lw?;

lw /2

Yacrtuiia Mmaccsl M IBUXKETCS paBHOMEPHO BAOJIb ocu X. Kak HampaBieH BEKTOp MOMEHTA UMITyNIbca L gacTuiibt
OTHOCHUTEIBHO TOUKH O:

Hukynma, L=0;

Broas ocu OZ;

nepnesukyisspHo ZOY.

Kakas u3 npuBeneHHBIX (OpMYI BhIpakKaeT OCHOBHOM 3aKOH IMHAMUKHU BPaIllaTEIbHOTO ABUKEHHUS:

- d
M=—(lw);
Olt(w)
lw?;
L=1&;

Kaxkas n3 IMPUBCACHHBIX (bOpMy.]'I BBIPpAXKACT MOMCHT UMITYyJIbCa TCJIa IIPU BPAIIaTCIIbHOM ABHKCHUU!
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K nmucky mpunoxeHa ofgHa u3 deTbipex cuil. [log melicTBMeM KakKoW CHIIBI IUCK OYAET Bpamarbes ¢ OOJBIINM
YIJIOBBIM YCKOPEHUEM:

Fa

MOMEHTBI BCEX CHJI COOOINAIOT OJJMHAKOBOE YIIIOBOE YCKOPEHHE.
Fa;
Fi.

K nmucky mpunoxena ogHa u3 uerelpex cuil. [lom nedicTBueM Kakol cuIlbl AMCK OyIeT BpamaThCs ¢
HAaWMEHBIIIUM YTJIOBBIM YCKOPEHHEM:

MOMeHTHI BCeX CHJI COOOMAIOT OJMHAKOBOE YITIOBOE YCKOPEHHE;
Fa;
Fi.

K nmucky pammycom R mnpuioxeHsl ABe OJMHAKOBBIE IO BEIUYMHE CHIIBI ‘Fl‘z‘FZ‘z F. Yemy paBen

PE3YIbTHUPYIONINI MOMEHT CHJI OTHOCHTENNBbHO ocu O, TepreHanKyIspHOi miockoctH aucka (OC= R/2):
-

F

2

LN\

R
FR;:
FR/2;
2FR.
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Tonkuit ogHOpOAHBIA cTepkeHb JmuHoN ¢ = 0,5u 1 Maccoit M=0,4 Kr BpaiaeTcs ¢ YriIOBbIM YCKOPEHUEM & =3

pan/c’ OKoIO OcH, MPOXOJAIIEH TePHEHANKYIAPHO CTEPKHIO Uepe3 ero cepeauHy. UeMy paBeH BpaIalomIuii
MOMEHT:

0,025 H m;

0,25 Hwm;

2,5 Hwm.

K o0ony omHOpoaHOrO nucka paanycoM R mpuioxeHna mocTosiHHas kacatenbHas cuia F. [Ipu Bpamenun Ha
JIACK [ICHCTBYET MOMEHT cuil Tpenust M, Haiiti mMaccy Jimcka, eCiii OH BPAIAETCsi C MOCTOAHHBIM YIIIOBBIM

YCKOPEHHEM ¢& '

2(FR—|\/|mp)_
- d
M=—(lo);

dt(w)
lw?/2;

K 00ony koneca maccoit m=50 kr, umeroiero gpopmy aucka paguycom R=0,5 M, mpunoxeHa KacaTeiabHas CUia
F=100 H. Yemy paBHO yrioBoe ycKOpeHHE KoJjieca:

8 pan/c 2
6 pan/c 2
4 pan/c’

VkaxuTe (pOpMYTy [UIsi KHHETHUECKOH SHEpPriH Tena, BPAIAiONIerocs BOKPYT 3aKPEILICHHO OCH:
lw?

M = —(Ia))

I[To xakoi#l popmyse MOKHO paccuuTaTh pabOTy MPH BpalaTeIbHOM JIBUKEHUHU TBEPJOTO Tena:
A=[Md¢

FsS;
lw?/2 .

KaKYIO pa60Ty HaaAO COBCPIINTD, YTOOBI OCTAHOBHUTH MaxOBHUK, Bpamafoumﬁc;l C er'IOBOfI CKOPOCTBIO

@ = 0,5 : MoMeHT MHepIIHE MaXOBHMKA OTHOCHTEILHO OCH BpalieHus paseH J=8 10 kr m? :

10~ Iore;
10" JIx;
102 JTx.

[Inar¢popma B Buae aucka paaumycoM R Bpamiaercs 1mo WHEpUUH C YIVIOBOM CKOpocThio @;. Ha kparo

m1aTGopMbl CTOUT YeNIOBEK, Macca KoToporo paBHa M. C kakoil yrioBoil CKOpPOCTbIO @, OyAeT Bpaiiarbes

watdopma, eciu 4eJoBeK MepeiieT B ee HeHTp: MoMeHT uHepuuu miar@opmsl J. MOMEHT HHEpLUU YeloBeKa
paccuuThIBaTh Kak AJIs MaTEpUaIbHOW TOUKHU:
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2
o, =1+ mJR Yo,
Sod,
M=
dt(a))
L=1&

quy PaBE€H MOMCHT MHEPLUHHU OAHOPOAHOI'O JMCKAa MACChl M U paauyca R oTtHOCHTENLHO ocH, npoxoz[;nueﬁ

yepe3 Touky O ! HEePIECHIUKYIIPHO €TI0 IMIIOCKOCTH:
2.
mR*;

UeMmy paBeH MOMEHT MHEPLUU OJHOPOAHOIO JUCKa Macchl M u paxuyca R otHocurenbHo ocu O. Ocp O
MPOXOJIHT Yepe3 ero HEHTP NePIEeHIUKYIISPHO.

MaxoBKK, MOMEHT HHEPIHHU KOToporo 1=63,6xem?, Bpamaercs ¢ yrioBoii ckopocThio o = 31,4 pay/c. Haiitu
MOMEHT CHJI TOPMOXKEHHS M, 1o/ AeWCTBHEM KOTOPOTO MaxOBHK OCTaHaBJIHMBaeTcs yepes Bpems t=20c.

10 Hwm;

5 Hwm;

100 Hm.

MaxoBHK BpaIaeTcs Mo 3aKOHY, BRIpaKaeMoMy ypaBHeHHeM ¢ = A+ Bt+ Ct?, rne A=2pao, B=16pad/c, C=-

2pad/c®. MomenT nnepumn | xoneca paBeH 50xken?. HaiiTi Bpamaronmii MoMeHT M:
200HM;

2xHwM;

20 Hwm.
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MOMEHT WHEpIMH OJHOPOTHOTO CTEPXHS OTHOCHTEIHLHO OCH, MPOXOISIICH MEPIEHANKYIAPHO CTEPXKHIO Ha
paccrosauu I/6 oT ee nenTpa, paBen kM2, rie K paBHO:

1/6;

1/3;

1/9.

MOMEHT MHEpPUHUH OJHOPOJHOTO CTEPKHS OTHOCUTEIBHO OCH, MPOXOIAIICH NEPHEHAMKYJISIPHO CTEPKHIO HA
paccrosiun |/4 oT ee nenTpa, paBeH kM2, rie K paBHO:

3/2;

1

3.

MOMEHT HHEepUUH OAHOPOJHOIO0 JUCKAa OTHOCHTEIBHO OCH, IPOXOASLICH MNepneHAUKYISIpHO IMCKY Ha
paccrosaum R/2 ot 1ienTpa aucka, paeH KMR2, re k paBHO:

3/4;

1

2.

MomeHT UHEepLHMHU OJTHOPOHOTO JIUCKAa OTHOCUTEIIBHO OCH, MPOXOAIIEH MEPIICHIUKYIIIPHO AUCKY Yepe3 000/
AUCKa paBCH KmRZ, I'IC K PaBHO!

3/2;

1

3.

MOMEHT HHEepUUH OFHOPOJHOTO JHCKAa OTHOCHTEIBHO OCH, NPOXOAALIeH NEepHeHAUKYISIpPHO JAUCKY Ha
paccrostaum R/3 ot 1eHTpa aucka, paeH KMR2, re k paBHO:

11/18;

2/9;

1/6.

MowmeHT cuitbl onpenensieTcs Gopmyoi:
rxF

FsS;

lw?/2.

MOMEHT UMITyJIbCa MATEPUATBHON TOYKH, BPAIIAFOIIEHCS 0 OKPYXKHOCTH:
mvr;

FsS;

lw?/2

OMHOpOIHBINA CTEpPKEHh Maccod M, umHOM | Bparmaercss ¢ yriioBoi CKOPOCTHIO ® OTHOCHTEIBHO OCH,
MPOXOASAIIEH NePIEeHIUKYIISIPHO CTEPHKHIO uepe3 ero neHTp. Kunertnyeckas sHeprus BpalareabHOro JBUKEHUS
cTepykHs paBHA KMI?02, 1€ K PaBHO:

1/24;

1/12;
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1.3.

OnHOpOAHBIA JTUCK Maccoil M W paguycoM R Bpamaercs ¢ YIJIOBOH CKOPOCTBIO (® OTHOCHUTEIBHO OCH,
MPOXOJAIIECH NEPHEHIUKYIAPHO AUCKY Yepe3 ero HeHTp. KuHeTnueckas 3HEprus BpallaTEIbHOIO JBUKEHUS
JAUCKa paBHa Km RZ(DZ, A€ K paBHO:

1

1/4;

1/2.

O,Z[HOpO,I[HBIfI JOHUCK Maccoii m u AUaMCTpOM D BpamacTcsa ¢ y1"J'I0B0171 CKOPOCTBIO (O OTHOCHUTCIIbBHO OCH,
MPOXOAIIEH NEPIIEHIUKYIISIPHO CTEPIKHIO Yepe3 ero HeHTp. KuHertnueckas sHeprus BpalaTeIbHOTIO JIBUKEHUS
JAUCKa paBHa Km D2 (02, A€ K paBHO:

1/16;

1/4;

1/2.

OI[HOpOI[HbeI MUWJIMHAP KaTUTCA 663 IMPOCKAJIb3bIBaAHUA I10 IINIOCKOCTH CO CKOPOCTBIO V. Torz[a I1IOJIHas1
KHNHCTUYCCKAas 3Hepms[ III/IJII/IH[[pa paBHa KmVZ, rac K paBHOI

3/4;

1/4;

1/2.

VYTri10Bast CKOpOCThH BpalaIOIIErocs Tejla paBHa ®, MOMEHT uHepuuu |. Yepes kakoil mpoMeKyTOK BpEMEHH TEJIO
OCTaHOBUTCS, €CIHM K HEMY IPUIIOKUTH TOPMO3SIIUNA MOMEHT CHJIbl M:

| oM

| /M

I/ oM.

Onnoponueiii mumuHAp R=10 cMm, maccoil 4 kr Bpamaercst ¢ yrioBod ckopocTeio 10 pan/c BOKpyr ocu
cummertpuu. [lpu aeiicTBUN, KaKOro TOPMO3SIIETO MOMEHTAa OH OCTAaHOBUTCS yepes3 S c:
40 mH'Mm;

0,4 Hm
4 Hwm.

Ban Bpamaercs ¢ yrimoBoit ckopocTthio ® =10 pan/c. OnpenenuTs MOMEHT CHUJIbI, CO37aBa€MBblii BAJIOM, €CIIU K
HeMy MpuiokeHa MoiHocTh 400 Br.
0,4 H wm;

4 H m;
40 Hm.

OJIHOPOIHKII AMCK Maccoif 5 KT u pamgmycoM 20 cM BpalaeTcs ¢ yrIoBBIM YCKOpeHHeM 3 paa/c?. OnpenenuTs
MOMEHT CHJIBI, TIPUJIOKEHHOU K JTUCKY.
0,6 Hwm;
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6 H m;
3HwM.

OnmHOpOAHBIH IMCK pagmycoM 20 CM BpamiaeTcss C YIJIOBBIM YCKOpeHHeM 3 pajg/c2. MOMEHT CHIbI,
IIPUIOKEHHOM K nucky paseH 0,6 H'm. Onpenenuts Maccy aucka.

5 kT
0,5kr;
0,05 xr.

OpHOpOHBIN JUCK Maccol 5 Kr U paanycoM 20 cM Bpalaercs 1o AeHCTBUEM CUIIbl, MOMEHT KOTOPOIl paBeH
0.6 Hm . OnpenenuTh yriioBoe YyCKOPEHHE IUCKA.
3 pan/c?;
0,3 paz[/cz;
0,03 pan/c?;

UenoBek CHAMT B LIEHTPE BPALIAOIICICSA IO MHEPUUH BOKPYT BEPTUKAIBLHOM OCU KApYCEIU U JIEPKUT B PyKax
JUIMHHBIA IIECT 3a €ro cepeauHy. Ecinyu oH moBepHET MIECT U3 FOPU30HTAIIBHOIO IIOJIOKEHHUS! B BEPTUKAIBHOE,
TO 4aCTOTa BPALICHHS B KOHEYHOM COCTOSIHUU

YBenuuurcs;

He n3menutcs;

YMeHbIaercs.

UYenoBek CUIUT B UEHTPE BPALLAIOIICHCS 110 MHEPLIMU BOKPYT BEPTUKAIBHOM OCH KapyCeiau U JEpKUT B pyKax
JUIMHHBIN LIECT 3a €ro cepeanny. Eciii OH MOBEPHET MIECT U3 BEPTUKAIBHOIO MOJ0KEHUS B TOPU30HTAIBHOE, TO
4acTOTa BpallleHUs] B KOHEYHOM COCTOSIHUU

VBenmumuurcs;

He uzmenurcs;

VYMmenbmaercs;

Teopema IlITelinepa numeer BUA:
J=J,+ma’;

J=J,+ma’/2;

J =J,+ma’/4.

Ha onnopoansiii mumuap paanycoMm 10 cM Maccoil 2 Kr, COCOOHBIN BpallaThCsi BOKPYI OCH CUMMETpPHUH,
HaMoOTaH TOHKUH mHyp. C Kakol CUIION HaJl0 NEePHYTh LIHYP, YTOOB! MPUAATh LUIMHJPY YIJIOBOE YCKOpPEHHE 5
pan/c?:

0,05 H;

0,5H;

S H.

Kak u3mMeHNTCS MOMEHT HUMITYJIbCa CBO60)IHO Bpalmaromerocs Tejia nNpu yMCHIICHUW MOMCHTAa MHCPLUH B JiBa
paza:

HE€ NU3MCHUTCH,

YMeHbIUTCA B 2 pasa;

YBenuuutcs B 2 pasa.
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BennunHa cKOpocTH aBTOMOOMIIS M3MEHSUIACh BO BPEMEHH, KaK IOKa3zaHo Ha rpaduke 3aBucumoctu V(t). B

MOMEHT BpeMeHH {2 aBTOMOOMIIb MOAHUMAJICS 110 YYaCTKy JyTH.
h

M3 xecTH BBIpE3any TPU OJAMHAKOBBIE JIETAJIM B BUJE 3JUIUIICA. J[Be JeTaiu pa3pe3alu MOonojaaM BJIOJIb Pa3HBIX
ocell cuMMeTpuu. 3aTeM BCE YacTU OTOJBUHYJIM JPYr OT JIpyra Ha OJUHAKOBOE PACCTOSIHME U PACCTABHIIU
CUMMETPUYHO OTHOCUTENBHO ocu OO

O

~=
CDOE=

[
5T N

Q__,5 (_»J
[[J'ISI MOMCHTOB MHCPIMU OTHOCUTCIILHO OCH e]e) CIIPaBCJINBO COOTHOLICHHUC. ..
Il P
L=1,>1
L <1, <1

JlBa Tema ABHUraiMch K CTEHKE C OJMHAKOBBHIMH CKOPOCTSMH M TPU yAape OCTaHOBWIHCH. llepBoe Terno
KaTHUJIOCh, BTOPOE CKOJIL3MIIO. ECIu MpH yape BBLICTHIOCH OJMHAKOBOE KOJIMYECTBO TeIlIa, TO OOJbIIE Macca
Tena...

OOuHaKOBBI

Broporo
IIepBoro

UenoBek CTOMT Ha CKaMeeuKe, MOTyIed 0e3 TpeHus BpamaThCsi BOKPYT BEPTUKAIBHOW OCH, U JEPKHUT B
paccTaBieHHBIX pykax rupu. OH MPUBEIEH BMECTE CO CKaMEEUKOW BO BpAIICHHE C YIJIOBOM CKOPOCTHIO @ .
Ecnu uenoBek onmycTUT pyKH, TO €0 MOMEHT MHEPLIUU

YMCHBIINUTCA,

HE U3MEHUTCH;

YBEIIMYUTCH.

YenoBek CTOMT Ha CKaMmeeuyke, MOryieil 0e3 TpeHMsl BpallaTbCcs BOKPYT BEPTUKAIBHOM OCH, U JEPKHUT B
paccTaBieHHBIX pykax rupu. OH IpUBEIEH BMECTE CO CKaMEEUKOW BO BpAIICHHUE C YINIOBOM CKOPOCTBIO @ .
Ecnu yenoBek onyCTUT pyKH, TO YIJIOBask CKOPOCTh €r0 BpalleHUs

YMEHBIIUTCS;

HE U3MEHUTCH;
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YBCIIUYIUTCA.

UYenoBeKk CTOMT HA CKaMeeuyke, MOTyIIel 0e3 TpeHHsl BpaIiaTrbCcs BOKPYT BEPTUKAIBLHOW OCH, U JICPKHT B
paccTaBieHHbIX pykax rupu. OH MPHUBEIEH BMECTE CO CKAMEEUKOW BO BpallEHUE C YIJIOBOM CKOPOCTHIO @ .
Ecnu yenoBek onyCTUT pyKH, TO €r0 MOMEHT UMITYJIbCa

YMEHBIIUTCS;

HE U3BMCHUTCA,

YBEJIMYHUTCS.

Cl'lelll/la.]'lbﬂaﬂ TEOPUHA OTHOCUTECJIBHOCTH

Kaxkue yrBepkieHus exaT B OCHOBE CIIEIIMAIBHOW TEOPUH OTHOCUTEIbHOCTH:
Bce 3akoHbI MEXaHUKH UHBAPUAHTHBI OTHOCUTENBHO Mpeodpa3zoBanus [ anmes.
WuTepan- naBapuanT npeodpazoBanus JlopeHia
CkopocTb cBeTa B BaKyyMe OJIMHAKOBA BO BCEX MHEPIMAIBHBIX CUCTEMAX OTCYETa;

Kocmuueckuit kopabib ¢ AByMss KOCMOHABTaMH JIETUT cO cKopocThio V=0,8C (c - CKOpOCTh CBeTa B BaKyyMe).
OI[I/IH N3 KOCMOHABTOB MCIAJICHHO ITOBOPAYMBACT MeTpOBI)If/'I CTCPIKCHb U3 IIOJIOKCHUA 1, nmapajji€JIbHOI'O
HATPABJICHUIO JBUKCHUS, B MOJIOKUTE 2, MEPIICHAUKYIIIPHOE ITOMY HaIpaBlieHHIO. Torja JJMHA CTEPIKHS C
TOYKH 3pCHHUA APYroro KOCMOHaBTa...

n3meHutces ot 1,0 M B monoskennu 1 1o 1.67 M B nonosxkeHuH 2
paBHa 1,0 M npu 1100011 €ro OpueHTAIUU

n3MeHuTces ot 1,0 M B monoskennu 1 10 0,6 M B MOJIOKESHUHN

Ykaxure BBIPpAXKCHUS JJI1 KUHETHYSCKOMN OHCPIUU TCJia B peHﬂTHBHCTKOﬁ MCXAaHHUKEC

m,c?( —-1)
1- e
1
My ( — 1)
1_V/2
C
mocz(;+1)

1+V%2

Kaxkas 13 npuBeieHHBIX BEIMYHH SIBJISIETCS HHBAPUAHTOM B CIIELUAIBHON TEOPUU OTHOCUTEIBHOCTH:
Jnuna

Cuna

HNuTtepradn.

ITo kakoit popmyIie orpenenseTcss SJHEPrus MOKOs B PEIATUBUCTCKON TUHAMUKE:
mc®

2.
m,Cc?;
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m 0C2

[Tonnas 3HEprus Tena B peIsTUBUCTCKON AMHAMUKE PaBHA:
mc?;
2
m,C
m’c

Ompenenuth, Ha CKOJIBKO JOJDKHA YBEIUYUTHCS IIOJIHAS DHEPrHs Teja, YTOObI €ro pelsTUBUCTCKAs Macca
Bo3pocia Ha Am=0,001 r:

10° Ik

910* M/

910* Ik

Paketbl nBHXXYTCS OTHOCHTENBHO 3eMiu ckopocThio 0,75 ¢, ¢ He€ myckaro CBETOBOM CHraj B HaIlpaBJICHUU
IBUKCHHSI pakeThl. KakoBa e€ CKOpOCTh OTHOCHTEIHHO PAKETHI:

1,75 ¢

0,25 ¢

c

JIBa 57EKTpOHA C OJMHAKOBOW OTHOCUTENBbHOH ckopocThio mo 0,8 ¢ momagaloT B MHIIEHb C HHTEPBAJIOM
BpeMeHnu 10 He. Kakoe paccrosinue B yTH MEXIY JIEKTPOHAMH:

2m

24 ™M

2,5

Unmnynbe o-gacTursl (Mo=6,6410"% kr) mpu ckopoctu 0,6 ¢ coctasut (H-c):
2310%
3010%
23102

Ha 6opty xocMuueckoro kopabiist HaHeceHa 3M0J1eMa B BUJIE TEOMETPUUYECKOMN (PUTYpBI.

N3-3a pensTUBUCTCKOTO COKpAllleHHsl JUIMHBI 3Ta (urypa usMeHsier csoro (opmy. Ecnu kopabnb nBuxercs
3amajia Ha BOCTOK, CO CKOPOCTBIO, CPaBHHUMOIl CO CKOPOCTBIO CBETa, TO B HEMOJBIDKHOH CHCTEME OTCUeTa
oMbiIeMa IpuMeT (popMy, yKasaHHYHO Ha PUCYHKE.

@
0
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Kocmuueckuii kopabiib ¢ AByMsi KOCMOHABTaMH JIETUT co ckopocThio V=0.8C (¢ - CKOpoCTh CBETa B BaKyyMe).
OnvH U3 KOCMOHABTOB MEAJICHHO I[OBOPAYMBACT METPOBBIM CTEpP)KEHb M * MOJOXKEHH |, mapaieabHOro
HAIPABJICHUIO JIBUKEHUS, B MIOJIO)KEHUE 2, NEPIICHIUKYJIIPHOE STOMY HalpaBieHUIo. Torna ajguHa CTEp)KHS ¢
TOUYKU TPEHUs IPYroro KOCMOHABTA...

paBHa 1,0 M mipu J1F000# €ro OprueHTAITUN
n3mMeHuTces ot 1.0 M B mososkennu 10 0,6 M B HOJI0KESHUH 2

n3MeHuTces ot 1,0 M B moj1okeHuH 1 J10 MOJIOKEHUH 2

Kocmuuecknii kopabiab JETUT € CKOPOCThIO V 4ackl KOCMOHABTa OTHOCHUTENIBHO YacoB HaOmonaTens B
HETOJBI)KHON CUCTEME OTcyeTa

HE MCHSIFOT X0/1a
UIyT OBICTpEE
UIYT MEJJICHHEE

MexaHuka JKHIKOCTH
Kakoe u3 cooTHoIIEHNH BbIpa)kaeT BHYTPEHHEE TPEHUE MEXKTY JBYMS CJIOSIMU raza (’KMJIKOCTb):

k |dx
1991
dx| S
dx

F=

JlaBieHue BOAHOTO cTOI0a B 03epe Ha TyouHe 50 M cocTaBUT, (aTMOc(hepHOe JaBlIeHUe HE YIUTHIBACTCS):
490 ITa

490 xI1a

500 kIIa

10 MM pT. cronba cocrapnser (I1a):
1333

360

520

I[InotHOCTH Mhaa coctaBnser 0,9 r/cm®. Kakas yacTh ero o6beMa BUAHA HaJl TOBEPXHOCTBIO BOMBI (B %):
9

10

12

B mmpoxoit yactu ropu3oHTaIbHOM TpyOB! CKOpocTh BOJbI cocTaBisieT 0,20 cm/c. OnpenenuTs ee CKOpOCTh B
y3KO# "yacTu TpyObl, TuaMeTp KOTopoii B 1,5 pa3a MeHbIIIe:

0,40 m/c

0,30 m/c

0,25 m/c
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bak BeicoToit 0,9 M 10 KpaeB 3amojiHeH BOAOH. B momymeTrpe OoT AHMINA MPoOWIM HEOONBIIOE OTBEPCTHE.
OO6pazoBaBmiascs CTpys BOJBI UMEET CKOPOCTh (M/C):

2,0

3,0

3,5

ITo rmaakoi#t kpyrioi Tpyoe nuamerpom 5 cm tedeT Boaa (n=1 mllac) co cpenneli ckopoctbio 10 cm/c. Yucio
Peiinonpca 1is 3TOro cirydast COCTaBUT:

500

5000

6000

ITo Tpy6Ge Teyer MammuHOE Macio (Nuw=0,1 ITac, p=0,8 r/cm). IpenenbHas CKOPOCTH TAMUHAPHOTO TEUEHHS
Macia pasHa 3,2 cm/c. IIpu Kakoii cKopocTH TeueHus raunepuHa (Nue=1,5 Iac, p=1,26 r/cM® ) B Toif ke TpyOe
TEYEHHUE MepeneT B TypOyleHTHOE (IPUMEPHO, M/C):

0,14

0,18

0,15

Kakoe u3 BBIpa)KeHI/Iﬁ SABJIACTCA YPABHCHHUEM HCIIPEPBIBHOCTH IIPU TCUCHUUN HEC)KUMAEMOI KUIKOCTHU B pr6e:
S v =const

Sv=0

Do =const

XKunkoctb Teder mo TpybOe C NMEpeMEHHbIM ceueHueM Oe3 TpeHus. B kakom cedeHuu TpyObl JaBiIeHHE B
KUIKOCTU MaKCUMAJIbHO:

HIUPOKOM;

Y3KOM;

CpeaHeM.

Bo ckonbko pa3 oTaMYarTCs AMaMeTPhl TOPU30HTAILHON TPYOBI B €€ Y3KOH U IHMPOKON YacTH, €CIIU CKOPOCTH
TEYEHHI BOJIBI B ATHX YaCTAX paBHBI cOOTBeTCTBEHHO 20 cm/c u 45 cm/c:

22,5

0,225

2,25

Teno MI0THOCTHIO ,0 1 TU1aBacT B JXUAKOCTU IUIOTHOCTBIO, O . Ha KaKyI0 4aCTb CBOCTO 00BEMa IMOTrpy>KEHO

Teno?

AV _p
\4 Po
V. _»p
AV py
AV p,
Ve
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9. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE OD0ecTieYeHne TUCIHIJIMHBI (MOTYJIfA)

a) OCHOBHAs JIUTEepaTypa

Y4eOHUKHU:

1. A. H. MatBeeB. Mexanuka u teopust oTHocutenbHocTd. — M. U3n. Jlom «Onuke 21 Bex», 2003. — 432 c.

2. B. A. AnemikeBuuy, JI. I'. Jlenenko, B. A. KapaBaeB. Mexanuka. — M.: U3n. Llentp «Akanemus», 2004. —480
C.

3 C. IL. CrpenkoB. Mexanuka. — CII6.: «JIanby», 2005. =560 c.

4. 1. B. CuByxun. OOmmwmii xkypc ¢usuku. B matu tomax. T. 1. Mexanuka. — M.: ®DUSMATIIUT/MOTH,
2005. =559 c.

5. C. D. Xaitkun. ®usnueckue ocHoBbl Mexanumku. — CII0.: «JIanby, 2008. —768 c.

6. U. U. IlerpoBckuii — «Mexanuka» - Munck, 1973r

7. . E. UponoB — «Mexanuka. OCHOBHBIC 3aKOHB- M.: 1985.

0) J0MOIHUTeIbHAS JIUTEpaTypa

1. JL. . Jlannmay, JI. U. Axuesep, E. M. Jlupmun — «Kypc oOmieit ¢puszuku. Mexanuka u MoOIEKyJsipHas
duzukan- M.: MI'Y, 1965.

2. T. Kurrens, B. Haiit, M. Pyneman — «bepkieeBckuii kypc ¢pusuku. Mexanuka»n- New-York, 1973. — 478
CcTp.

3. P. ®eiinman, P. Jleiiton, M. Cennc — «®DeiinmanoBckue jgexiun no ¢usuke» (T. 1,2)

4. Bepxosun A.H. - ['noccapuii o kypcy «®Pusnka», yaeOHblIi cripaBouHuk, 2009

B) COOPpHUKH 33124

1. CoopHuk 3a1a4 no obmmemy kypcy pusuku. B naru kaurax. Ku. 1. Mexanuka. ITog pen. Y. A. Sxosnesa. —
M.: DUSMATIJINT; JIAHB, 2006. =240 c.

2. U. E. Uponos. 3agauu no oo6meit gpusuke. — CII06.: «Jlanby, 2006. —416 c.

3. COopuuk 3amad mo oOmemy kypcy ¢usuku. B tpex wactsax. Y. 1. Mexanuka. TepmonuHamuka U
MmonekyspHas ¢usuka. Ilog pen. B. A. Opuunkuna. — M.: U3n-8o MOTHU, 2002. —448 c.

4. C. M. Koszen, 3. U. Pamba, C. A. CnaBatuHckuii — «COo0pHUK 3a1a4u 1o ¢pusuke», M.: «Haykay, 1978

r) YueOHbIe mocooust

1. Meroauka pemenns 3anad Mmexanuku. [lox pen. A. H. Marseesa. — M.: U3a-Bo Mock. YH-Ta, 1980. —160 c.
2. JI. II. ABaksau, P. D. Iuxmunckast, A. Il IlteipkoBa. Pa3paboTka ceMMHapoOB 1O MEXaHMKE U TEOPHH
otHocutenbHocTU. Ilon pexn. A. H. MateeBa. 3n-Bo Mock. yH-Ta, 1984 1. 148 c.

3. JI. TI. ABaksnn, P. O. Illuxnunackas, A. II. IteipkoBa. Pa3paboTka ceMuHapoB MO MEXaHUYECKUM

KosjeOaHusM M BojdHaM B ympyroi cpene. [lox pen. A. H. Marseesa. U3n-Bo Mock. yH-Ta, 1986 1. 76 c.
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4. E. M. HoonBopckas, 3. M. JImutpueB — «MeToauka npoBeeHus yrpaxHeHui mo ¢pusuke Bo BTY3e», M.:
«Bpicmas mkoma» - 1981
5. B. C. Pycakos, A. U. CrnenkoB — «Mexanuka. Metoauka pemeHus 3anaa», Mocksa, ®uz-pax MI'Y um.
M. N. Jlomonocosa, 2010 — 368 c.
6. B. B. IlokpoBckuii — «Mexanuka. MeTozsl pemeHus 3aaaq» - u3a. «bunom. Jlaboparopus 3nanumii», 2012
7. E. B. ®upranr — «PykoBOJICTBO K PEUICHUIO 33/1a4 M0 Kypcy olrielt ¢pusnkmn», M.: «Bricmas mxkomna», 1977
8. A. M. Meneummna, U. K. 3oroBa, M. A. ®occ — «IlocoOuem At caMOCTOATENBHOTO O0yUYEHHS PEIICHUIO
3a1a4 o Gusnke B By3e» - Boponex. M3a. Boponexckoro I'Y, 1986.
B) UHTEepHeT-pecypcebl

OO0ecrieueH JOCTYyNT K COBPEMEHHBIM MpodeccHOHANBbHBIM 0a3aM  JaHHBIX, HH()OPMAIMOHHBIM
CIPaBOYHBIM M MTOMCKOBBIM cucTeMaM (6ubmmnoteka COI'Y):
- bubamnoreke e-library,
- 3JIEKTpOHHOM OubmoTeke nuccepranuii PI'b,
- yHUBepCHUTETCKOM Oubmoreke online;

- BJIEKTPOHHOMY KaTaJIory.
10. MaTepHaJbHO-TeXHHYECKOE OCHAIIIEHHE THCIMILIHHBI
KomnrerotepHslil kinace, 10cTyn K ceth HTepHeT (BO BpeMsl caMOCTOSITENbHON pabOThl), OPITEXHUKA,
JIeKTpoHHass 0a3za jgaHHbIX Oubmmoreku COI'Y, JeKIMOHHBbIE ayIUTOPHM; KaOWMHET, OCHAIEHHBIN

WHTEPAKTUBHOMN JOCKOM, IPOEKTOPOM.

COCTAB JIMIEH3MOHHOI'0 M_CBO0OJHO PACHPOCTPAHAEMOr0 NMPOrPaAaMMHOI0 00ecneYeHusi, B_TOM

YHUCJIEC 0TCYCCTBCHHOI'O ITPOMU3BOJACTBA

N HaumenoBanue Ne norosopa (JinueH3ust)
n/n
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
04.2016 .
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AnTHBHpycHOoe mporpammHoe | Nel7E0-180222-130819-587-185 ot 26.02. 2018
3| obecrieuenme 1o 14.03.2019 r, nmpoytena go 21 .
KasperksyTotalSecurity
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4. 3aMMCTBOBaHUM npojyieHa 1o 21 r.

«AHTUmarnar.BY3»

CucremMa mnoucka TEKCTOBEIX | Ne795 or 26.12.2018 ¢ 3A0 «AnTu-Ilmaruary,

11. JIuct 00HOBIEHHSI/AKTyaIN3AIUN

IIporpamma akTyaau3upoBaHa.

Brecennnie HU3MCHCHUA u JOIIOJIHCHUA YTBCPIKIACHLL Ha

3acCaaHun

Kadeaps

[TpoTokoun 3acemanus Kagenpsl OT « » 20 r. Ne
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