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1. IEPEYEHHh KOMIIETEHIIUH C YKA3AHUEM 9TAIIOB UX ®OPMHUPOBAHMSI
B TPOINECCE OCBOEHHUSA OBPA3OBATEJIBHOM ITPOI'PAMMBI

B pesynbprare ocBoenust OIIOII no cneunanbHocTH 23.05.01 - HazeMHble TpaHCIOPTHO-
TCXHOJIOTUYCCKUC CPCACTBA, 06yqa101u1/1171c;1 AOJDKCH OBJIAJACTh CICAYIOIIUMHU PpE3yJibTaTaMA
oOyueHus o auciuiuivHe «TeopeTndeckas MEXaHUKay:

Ta6muma 1.1 — TpeGoBaHust K pe3yJbTaTaM OCBOSHUS TUCITUTITUHBI

Kon n HaumeHoBanue

Kox 1 HanmenoBanue
WHIUKATOPa JOCTHIKEHUS

Ilepedens mIaHUpPyEMBIX
pE3yNbTATOB OOYUCHHS

KOMIIETEHIIH
KOMITETEHINH 10 JUCUUIUINHE
3name: MeToIBl CcaMOOOpa30OBaHUA U
OIIK-1. Cnocoben A p o
UCTIOJIb30BaHUSl B TIPAKTUYECKOH mes-
CTaBUTh U peIllaTh . s
TEJIBHOCTU HOBBIX 3HAHMM M yMEHHH IO
UHXeHepHble U Hayd- | OIIK-1.4.

HO-TEXHUYECKHUE 3a/1a-
4i B cepe cBoe
npodeCcCHOHATbHON
JESATENIBHOCTH U HO-
BBIX MEXAUCLUILIN-
HapHBIX HaAIlPaBICHUN
C UCIIOJIb30BaHUEM €C-
TECTBEHHOHAYYHBIX,
MaTeMaTHYeCKUuX U
TEXHOJIOTHYECKHUX

CnocobeH k camoobpazo-
BAHUIO M MCIIOJIb30BAaHUIO B
MPAKTUYECKOU eI TEIBHO-
CTU HOBBIX 3HaHUHU U yMe-
HHI B 00JIaCTAX, CBsI3aH-
HBIX co cepoii mpodec-
CHOHAIBLHOHN NESITEILHOCTH

TEOPETUYECKOW MEXaHUKE B O00JIACTAX
3HAHWH, CBSI3aHHBIX cO chepoil mpodec-
CHUOHAJILHOM JIeATEIILHOCTH.

Ymems: opranmzoBath camooOpa3oBa-
HUE MO0 TEOPETHYECKOM MEXaHUKE U UC-
MOJIb30BAaHUE B TMPAKTUYECKOU JEATEIIb-
HOCTH HOBBIX 3HAHHUH.

Bnaoems: wmeromamu 1o camooOpaso-
BAaHHUIO IO TEOPETUYECKOM MEXaHUKE M
WCIIOJIb30BAHUIO B MPAKTUYECKOU Jes-
TEIBHOCTH HOBBIX 3HAHUH.

ITK-1. IIpoexTuposa-
HHUE U KOHCTPYUPOBa-
HUE aBTOTPAHCIIOPT-
HBIX CPEJICTB

I1K-1.2

JleMOHCTpUpYyET 3HAHUE 10
METOAMKE pacueTa aBTo-
TPAHCIIOPTHBIX CPENCTB U
UX KOMIIOHEHTOB, B TOM
YHCJIE C UCTIOIb30BaHUEM
HPUKJIAJHBIX IPOTrPaMM

3namp: OCHOBHBIC TIOHSTHS U TEOPEMBI
MEXaHUKH, 3aKOHbI PaBHOBECHUS U JBU-
JKEHUSI MaTepuajbHON TOUYKH, TBEPIIOTO
TeJa U MEXAaHUYECKOM CHCTEMbI, PalHo-
HaJbHBIC METOJABI PEUICHUS 3a/lad MeXa-
HUKH JUIsl pacyeTa aBTOTPAHCIOPTHBIX
CPENICTB M MX KOMIIOHCHTOB, B TOM YHCJIE
C HCIOJB30BAaHUEM TMPUKIATHBIX IIPO-
rpamMm

Ymems: ncnonp3oBaTh OCHOBHBIC ITOHS-
THS U TEOPEMbl MEXaHUKH, 3aKOHBI PaB-
HOBECUST U [BWKEHUS MaTepuaIbHOMN
TOYKH, TBEPJOTO Tela U MEXaHWYECKOH
CHUCTEMBI JI1 pacyeTa aBTOTPAHCIOPT-
HBIX CPEJICTB U HMX KOMIIOHEHTOB JIJIst
pacuera aBTOTPAHCIOPTHBIX CPEJCTB U
UX KOMIIOHEHTOB, B TOM YHCJIE C HCITOJb-
30BaHUEM MPUKIAAHBIX IPOrPAMM
Bnaoems: wBHaBRIKaMH HCIIOJB30BaHUS
OCHOBHBIX MOHATUN U TEOPEM MEXAHUKH,
3aKOHOB PaBHOBECHS M JBIIKECHUS MaTe-
pUATBHOM TOYKH, TBEPAOTO TEIa U MeXa-
HUYECKOW CHCTEMBI JIJIsi pacyeTa aBToO-
TPAHCHOPTHBIX CPEJCTB U UX KOMIIOHEH-
TOB, B TOM 4YHCJIE C HCIOJIL30BAHHEM
MPUKJIAHBIX TPOTrpamMm




2. OIMCAHUE MMOKA3ATEJENA U KPUTEPUEB OIIEHUBAHWA KOMIIETEHIIAN HA PA3JIMUHBIX
ITAITAX UX POPMUPOBAHUSA, OIIMCAHUE HIKAJI OHEHUBAHUA

Ta6muma 2.1 — [MokazaTenu u KpUTepuu ONpeeIeHUsT ypOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMN (MHTETPUPOBaHHAs OIICHKA YPOBHS
c(hOPMUPOBAHHOCTH UHIUKATOPOB JOCTHKCHUS KOMITETEHITHIA)

Kon u na-
MMEHOBaHNE HH-
JIUKaTopa JA0CTU-
JKEHUS KOMIIe-
TEHIIUHA

[Inanupyemblie
pe3yabTaThl

Ornenku chOpMUPOBAHHOCTH KOMITETCHITUH

HEYJIOBJIETBOPUTEIHHO

YIOBJIETBOPUTEIHLHO

XOPOIIIO

OTJIMYHO

nejen

OIIK-1. Cnioco0eH cTaBUTh U peliaTh HH:KEHEPHbIE M HAYYHO-TeXHUYeCKHe 3a1a4u B cepe cBoeil nMpodecCHoHANbHOM 1eATeIbHO-
CTH ¥ HOBBIX MEKIUCHUIINHAPHBIX HANIPABJIEHUI C HCIOJb30BAHUEM €CTECTBEHHOHAYYHBIX, MATEMATHYECKHUX U TEXHOJOTHYECKHUX MO-

OIIK-1.4. Cnoco-
O0eH k camooOpa-
30BaHHI0 H UC-
MOJIb30BAHUIO B
[IPaKTUYECKON
JEeSITEIIbBHOCTH
HOBBIX 3HAaHUW U
yMeHUl B oOJac-
TSAX, CBSI3aHHBIX
co cdepoit mpo-
deccruoHaIbHOM
JEeSITEIIbBHOCTH

3Hamo: METOIIBI ca-
MOO0Opa3oBaHU "
HCTIOJIb30BAHUS B
MPaKTUYECKOU  nes-
TEJIbHOCTHU HOBBIX
3HAHUU U YMEHHH 1O
TEOPETUYECKOU  Me-
XaHHKe B 00JacTsIx
3HaHWUH, CBSI3aHHBIX
co cdepoii mpodec-
CUOHAIBHOU nesi-
TEIIBHOCTH.

OTcyTCTBYIOT
IPEJICTaBICHUS. O Me-
TOJaX camMooOpa3oBa-
HUSL U HCIIOJIb30BAHUS
B IIPAKTUYECKOU Jes-
TEIbHOCTU HOBBIX 3Ha-
HUW U YMEHUH IO TEO-
pETHYECKON MEXaHUKe
B 00JacTAX 3HAHUI,
CBSI3aHHBIX CO cdepoi
npohecCHOHATBLHOM
JEeSITeIbHOCTH.

Henonuble  mpen-
CTaBJIGHUA O MeTojax
caMo00pa3oBaHUsl U HC-
MOJIb30BAaHUS B MPAKTH-
YECKOM eI TENbHOCTH
HOBBIX 3HAHUW U YMEHHI
[0 TEOPETHUYECKON MeXa-
HMKE B 007aCTIX 3HAHUH,
CBSI3aHHBIX CO cdepoi
npo¢eCCHOHAIBHON  JIesI-
TEIHHOCTH.

CcdopmupoBan-
HbIe, HO COJepXallue
OTIENbHBIE  MPOOEIBI
NpPEJCTAaBICHUI O Me-
Tolax camooOpa3oBa-
HUS U MCIIOJIb30BaHMS
B IIPaKTUYECKOU Jes-
TEJIBHOCTU HOBBIX 3Ha-
HUW U YyMEHUH 10 TEO-
pPETUYECKON MEXaHUKe
B 00JacTIX 3HAHUMH,
CBSI3aHHBIX CO cdepoit
npodeccrnoHanbHOM
JESITebHOCTH.

CdhopmupoBaHHbIe
CUCTeMaTU4YeCKue Mpea-
CTaBJIGHHUS O METOoAax
caMo00pa3oBaHUsS H WC-
MOJIb30BAHUS B MPAKTHYE-
CKOH JNEITEILHOCTH HO-
BbIX 3HAHUW U yMEHUU 110
TEOPETUYECKON MEXAHUKE
B 00JaCTAX 3HAHWM, CBS-
3aHHBIX CcO cdepoil mpo-
(dbeccroHaIbHON JIesATeNb-
HOCTH.

Ymems»: opranuzo-
BaTh CcaMoO00Opa3oBa-
HUE TI0 TEeopeTuye-
CKOM MEXaHUKE U HC-
MOJIb30BaHUE B MPAaK-
THYECKOU IeATEILHO-

He ymeer opra-
HU30BaTh CaMo00pa3o-
BaHME [0 TEOpEeTHYe-
CKOM MEXaHHKE U HC-
MOJIb30BaHHWE B TIPaK-
THYECKON NEITEILHO-

B uenom ycnemino,
HO HE CHUCTEMaTHYECKH
OpraHU30BBIBAET  CaMo-
oOpa3oBaHHE TIO Teope-
THYECKOM MEXAHUKE U
HCIIOJIB3YET B NPAKTUYE-

B nenom ycnem-
HOE, HO CcofepiKkaliee
OTIeNbHbIE TPOOETHl B
YMEHHH OpraHHU30BaTh
camMoo0Opa3oBaHUE IO
TEOPETUYECKON Mexa-

CdhopmupoBanHoe
yMEHHE OpraHWU30BaTh Ca-
M00Opa3oBaHuE 10 Teope-
THYECKOH MeEXaHHKE U
UCIOJIb30BaHUE B MPAKTH-
YeCKOH NEITEILHOCTH HO-




CTH HOBBIX 3HAHUM.

CTU HOBEIX 3HAHUU.

CKOH JIEeATEIbHOCTH HO-
BbBIC 3HAHMUSI.

HUKE M MCIOJIb30Ba-
HHUE B IPAKTHUYECKOU
NESTEIIBHOCTH  HOBBIX
3HaHUM.

BBIX 3HAHUI.

Bnaoemps: metonamu
0 CaMo00Pa30BaHUIO
o TEOPETUYECKOU

He Bmameer Me-
TOAAMH IO camooOpa-
30BaHUI0 MO TEOPETH-

B unenom ycnem-
HOE, HO HE CHCTeMaTh4e-
CKO€ TMPUMEHEHHUE METO-

B nenom ycnem-
HOE, HO cojepxallee
OTIeNbHbIE TPOOETHl B

VYcnemHoe u cucre-
MaTHYECKOe TPHUMEHEHHE
METOJIOB MO camoo0pa3o-

MEXaHUKE W HCIOJb-|YECKOH MEXaHWKEe H|JOB IO caMoo0Opa3oBa- | MPUMEHEHHUH METOJOB |BaHHIO 1O TEOPETHUCCKOM
30BaHUIO B MpPaKTUYe- | UCIIOIb30BAHUIO B|HHIO IO TEOPETHYECKOH |10 CcamMo0Opa30BaHUIO | MEXaHUKE W HCIIOJIb30Ba-
CKOM  JESATEIbHOCTH | TPAKTUYECKOU Jies- | MEXaHUKE M HCIOJb30- |0 TEOPETUYECKON Me-|HUIO B IPAKTHYECKOMU JIes-
HOBBIX 3HAHMH. TEJIbHOCTH HOBBIX 3Ha-|BaHHUIO B MPAKTHUUYECKOW |XaHUKE U UCIIOJIb30Ba- | TETbHOCTH HOBBIX 3HAHUM.
HUH. JIeSITEITLHOCTH HOBBIX |HUIO B MPaKTUYECKOMN
3HAHUI. NESITENNILHOCTH ~ HOBBIX
3HAHWH.
IIK-1. IIpoekTHpOBaHHE M KOHCTPYHPOBAHUE ABTOTPAHCIOPTHBIX CPEACTB
[K-1.2 3namp: OCHOBHBIC OTcyTCTBYIOT Henonnsle mnpen- Cdopmuposan- CdopmupoBaHHbIE
JIeMOHCT-  |TIOHSITHS ¥ TEOPEMBI | IPEJICTABICHUS 00 OC-|CTaBleHHWs 00 OCHOB-|HBIE, HO COJEpKAIIHE | CHCTEMaTUYECKHE npe-
pUpYET 3HAHUE MO | MEXAHUKH, 3aKOHBI | HOBHBIX TOHATUSIX U |HBIX MOHATHUSX U TE€OPE- | OTIEIbHbIE mpoOeIbl | CTaBiIeHUsT 00 OCHOBHBIX
METOJIMKE pacue-|paBHOBECHS W JIBH-|TEOpeMax  MEXaHWKH, | MaX MEXAHHKH, 3aKOHAaX |[IPEACTABICHUS 00 OC-|MOHATHIX W TEOopeMax Me-
Ta ABTOTPAHC- | )KEHHUSI MaTepualib- [3aKOHAX PAaBHOBECHS M |pPaBHOBECHUS U JIBH)KE- | HOBHBIX TMOHSTHUSAX M |XaHUKH, 3aKOHAX pPaBHOBE-
MOPTHBIX CPEJCTB|HON TOUKH, TBEPJIO- | ABMKEHUS MaTepHAIIb- | HUS MaTePUAIBHOM TOY- | TE€OpeMaX MEXaHWKH, 3a-|CHS W JBWIKEHHUS MaTepH-
U MX KOMIIOHEH-|TO Tejla U MEXaHW-|HOM TOYKH, TBEPIOrO |KH, TBEPJIOTO TE€Na U Me- | KOHAX pAaBHOBECHS U |albHOW TOYKH, TBEPIOrO
TOB, B TOM 4YHCJIE|YECKOH  CHCTEMEI, |Tela U MEXaHMYECKUX | XaHUUECKHX CUCTEM, | IBIDKCHHSI ~ MaTepHalb- | TeJIa U MEXaHUYECKUX CHC-
C UCIOJIb30BaHU- | pallAOHAIbHBIE Me€-|CUCTEM, PalMOHAIbHO- | pallUOHATIBFHOTO METOJA|HOM TOYKH, TBEPIOTO|TEM, PAllMOHAIBHOTO METO-

€M TPUKJIaIHBIX
porpamMm

TOIBI PEIICHUs 3a-
a4 MEXaHUKHA I

ro0 METOJla peIIeHUs
3a7a4 MEXaHUKH I

pacuera aBTO- | pacyeTa aBTOTpaHC-
TPaHCIOPTHBIX MIOPTHBIX CPEICTB U UX
CPEICTB U UX KOM-|KOMIIOHEHTOB.
[IOHEHTOB, B TOM

4uClie C HCIHOJIB30-

BaHUEM  IIpUKIAI-

HBIX IPOrpaMm

pelieHns 3ajad  Mexa-
HUKH TSI pacdera aBTo-
TPAHCIIOPTHBIX CPE/ICTB
Y UX KOMIIOHEHTOB.

Tela M MEXaHHYECKHUX
CUCTEM, palMOHAIBLHOTO
METOJla peuieHus 3aaay
MEXaHHKH [UIsI pacuera
aBTOTPAHCIOPTHBIX
CpPEICTB M HX KOMIIO-
HEHTOB.

Jla peleHus 3a1ay Juist pac-
yeTta  aBTOTPAHCHOPTHBIX
CPEICTB U UX KOMIIOHEHTOB
C HCHOJIb30BAaHUEM TMpH-
KJIQJHBIX IPOTPAMM.




Ymems: wucnonn-
30BaThb  OCHOBHEIE
MTOHSATHUS U TEOPEMBI
MEXaHUKH, 3aKOHBI
paBHOBECHUsI U JBH-
XKEHUS Marepuailb-
HOW TOYKH, TBEPHO-
ro Tejla U MEXaHH-
JecKoi CHCTEMEI
JUIsL pacdera aBTo-
TPAHCIIOPTHBIX
CPEICTB U UX KOM-
MMOHEHTOB I pac-
yeTa aBTOTpaHC-
MMOPTHBIX CPEJICTB H
HX KOMIIOHEHTOB, B
TOM 4YHCJIE C MHC-
MOJIb30BaHHEM
MPUKIATHBIX  TPO-
rpamMm

He ymeer wuc-
MOJIb30BaTh OCHOBHBIE
MOHATUSA U TEOPEMBI
MEXaHUKH, 3aKOHBI
paBHOBECHS M JBHXKE-
HHUS MaTepUaJIbHOU
TOYKH, TBEPIAOTO Teia
U MEXaHWYECKOM CHC-
TeMBbl ISl pacyera aB-
TOTPAHCIOPTHBIX
CPEICTB U HX KOMIIO-
HEHTOB.

B unenom ycnem-
HOE, HO HE CHCTEMATH-
YeCKOE€ MCIOJIL30BaHHUE
OCHOBHBIX TIOHATHH U
TEOpEM MEXaHWKH, 3a-
KOHOB paBHOBECHSl U
JNBW)KEHUS  MaTepHallb-
HOW TOYKH, TBEPIOIO
TeJa W MEXaHHYECKOH
CUCTEMBI [UJIsl pacuera
ABTOTPAHCIOPTHBIX
CPEICTB M HX KOMIIO-
HEHTOB.

B wmenom ycmemr-
HOE, HO COJIepIKalllee OT-
NeNbHBIE TPOOENBI  HC-
IIOJIb30BAaHUS OCHOBHBIX
MOHATUH W TEOPEM Me-
XaHUKH, 3aKOHOB PaBHO-
BeCHS W JBIKCHHUS Ma-
TEepUaAIbHOMN TOYKH,
TBEPAOro TeJla U Mexa-
HUYECKOU CHUCTEMBI IS
pacuera aBTOTpaHC-
MOPTHBIX CPEACTB U HUX
KOMIIOHEHTOB, B TOM
YHCIIE ¢ HCIOJIb30BaHH-
€M TPUKIAIHBIX MPO-
TrpaMM.

CdopmupoBanHOE
yMeHue MCII0JIb30BAaHHUS
OCHOBHBIX IOHATHA M TEO-
peM MEXaHUKH, 3aKOHOB
paBHOBECHSI W JIBHIKCHUS
MaTepUaIbHOU TOYKH,
TBEPAOrO Tejla U MEXaHU-
YECKOM CHCTEMBI MpPHU pe-
LIEHUU WHXXEHEPHBIX 3a7a4
Uil pacuera aBTOTpaHC-
NOPTHBIX CPEICTB U UX
KOMIIOHEHTOB, B TOM YHCJIE
C HCHOJIb30BAaHUEM IIpH-
KJIAJIHBIX [IPOTPaMM.

Bnaoems: HaBbI-
KaMH HCIOIL30Ba-
HHUS OCHOBHEBEIX IIO-
HATUA U TEOpeM
MEXaHUKH, 3aKOHOB
paBHOBECUS] U JBU-
JKEHHSI MaTepualib-
HOW TOYKH, TBEPHO-
ro Teila M MEXaHH-
YecKoi CHCTEMEI
JUIsl pacuera aBTo-
TPAHCIIOPTHBIX

CPEACTB M UX KOM-
IIOHCHTOB, B TOM
YHUCIe C HCIOIb30-

He Bmageer Ha-
BBIKAMHM  HCIOJIb30Ba-
HUSI OCHOBHBIX IIOHS-
THA ¥ TEOpPEM MEXaHU-
KM, 3aKOHOB paBHOBE-
CUSl U JIBMOKCHHSI Mare-
pUATbHOU TOYKH,
TBEPJOTO Tejla U Mexa-
HUYECKOH CHCTEMEI,
palMOHANBHBIX  METO-

JIOB pEIICHUs 3ajad
MEXAaHUKHA CUCTEMEI
JUIsL  pacdeTra  aBToO-

TPAHCIIOPTHBIX CPEICTB
U UX KOMIIOHEHTOB, B

B wnenom ycnem-
HOE, HO HE CHCTEMATH-
YeCKOE€ MCIOJIL30BaHHUE
OCHOBHBIX TIOHATHH U
TEOpEM MEXaHWKH, 3a-
KOHOB PpPaBHOBECUSl U
JNBW)KEHUS  MaTepHallb-
HOW TOYKH, TBEPIOIO
TeJa W MEXaHHYECKOH
CUCTEMBI,  pPalHOHAIb-
HBIX METOJIOB pPEIICHUS
3aJa4  MEXaHWUKH I
pacuera aBTOTPAHC-
MOPTHBIX CPEICTB U MX
KOMIIOHEHTOB, B TOM

B wmenom ycmem-
HO€, HO COJeprKalllee OT-
NeNbHBIE TPOOENBI  HC-
MOJIb30BaHUSI OCHOBHBIX
MOHATUH W TEOPEM Me-
XaHUKH, 3aKOHOB PaBHO-
BECHUSI W JIB)KEHHS Ma-
TEepUaAIbHOMN TOYKH,
TBEPJOrO Tejla U Mexa-
HUYECKON CUCTEMBI, pa-
LAOHAIBHBIX  METOJOB
pelieHus 3aj1a4 MeXaHH-
KM JUIsl pacyera aBToO-
TPAHCIIOPTHBIX CPEJICTB
U UX KOMIIOHEHTOB, B

VYcenemHoe u cucre-
MaTH4YECKOE NPUMEHECHUE
OCHOBHBIX IOHATHA U TEO-
peM MEXaHUKH, 3aKOHOB
paBHOBECHSI W JIBHIKCHUS
MaTepUaIbHOU TOYKH,
TBEPAOrO Tejla U MEXaHU-
YECKOM CHUCTEMBI, palHo-
HaJIbHBIX METOJOB PEILEHUS
3a/1a4 MEXaHUKH JUIsl pac-
yeTa  aBTOTPAHCHOPTHBIX
CPEACTB U HUX KOMIIOHEH-
TOB, B TOM YHCJIE€ C UCIIOJIb-
30BaHUEM MPUKIIATHBIX
IpOrpamm.




BaHHWEM MPHKJIA/-|TOM YHCIE C UCIOIb30- |YUCIE C MCIOJIB30BAaHU-|TOM YHCIIE C HCIOJIb30-
HBIX TIPOrpamMM BaHWEM TMPUKIAJHBIX |€M TPUKIATHBIX MPO-|BaHHUEM MPUKIATHBIX
MIPOrPaAMM. rpamMmm. MIPOrPaAMM.

Onucanue MKAaJbl OICHUBAaHUA

1. OneHKka «HEYIOBIETBOPHUTEIIBHO» CTABUTCS CTYICHTY, HE OBJIQJICBIIEMY HU OJHUM M3 3JIEMEHTOB KOMIIETEHIINH, T.€. OOHAPYKUBILIEMY CYIIECT-
BEHHBIE MPOOENBI B 3HAHUM OCHOBHOT'O MPOTPaMMHOTO MaTepHalia Mo AWCIHIUIMHE, TOMYCTUBIIEMY MPUHIUIHATBHBIC OITUOKU MPU TPUMEHEHUN
TEOPETHYECKUX 3HAHUN, KOTOPHIE HE MO3BOJISIOT €My MPOJIODKUTH O0YUYeHHE WU MPHUCTYIUTh K MPAKTHYECKON NEeATeTbHOCTH 0€3 JTOMOTHUTEb-
HOM ITOJITOTOBKHU MO JTAHHOM JUCIUILINHE.

2. OueHka «yHdOBJIETBOPUTEIBHO» CTABUTCA CTYIECHTY, OBJIAJICBIIEMY AJIEMEHTAMU KOMIIETECHIIMU «3HATh), T.€. MPOSBUBILIEMY 3HAHHS OCHOBHOT'O
MPOrPaMMHOTO MaTepuraia Mo TUCIUIUTMHE B 00beMe, HeOOXOIUMOM IS MOCIIEIYIOIIEro 00YISHHS U MPEICTOSIIEH MTPAKTUIECKON NesTeIbHOCTH,
3HAKOMOMY C OCHOBHOHM PEKOMEHJOBAaHHOM JINTEPATypOH, JOMYCTUBIIEMY HETOYHOCTH B OTBETE HA 9K3aMEHE, HO B OCHOBHOM 00J1aaromemMy Heoo-
XOJAUMBIMU 3HAHUSIMU JUISl UX YCTPAHEHUS IPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOPA.

3. OueHka «XOpouIo» CTaBUTCS CTYACHTY, OBJAJEBIIEMY 3JIEMEHTAMH KOMIIETEHIHMH «3HATh» M «YMEThb», MPOSIBUBIIEMY IOJIHOE 3HAHUE MPO-
rPaMMHOTO MaTepuaia 1o JUCIUILIMHE, OCBOMBIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPy, OOHAPYKUBIIEMY CTAOMIIBHBIN XapakTep 3HAHUI
1 YMEHHUH U CIIOCOOHOMY K MX CAMOCTOSITEIbHOMY IMTPUMEHEHUIO M OOHOBJICHHUIO B X0JI€ MOCICAYIONMIET0 00yUeHUS U MPAKTHUECKON JIeATeTLHOCTH.
4. OneHKa «OTIUYHO» CTABUTCS CTYJICHTY, OBJIaJIEBIIEMY AJIEMEHTAMU KOMIIETCHIIMH «3HAThY», KYMETh» U «BJIAJIETh», MPOSBUBIIEMY BCECTOPOHHUE
Y r1y0OKHEe 3HaHMsI TPOTrPAMMHOTO MaTepuaia 1o JUCIUIIINHE, OCBOMBIIIEMY OCHOBHYIO M JIOTIOJIHUTEIBHYIO JIUTEPATypy, OOHAPYKUBIIEMY TBOP-
YEeCKUE CIIOCOOHOCTH B MOHUMAHHH, U3JI0KEHUU U MPAKTUIECKOM HCITOJIb30BAHUN YCBOSHHBIX 3HAHUH.

5. OneHKa «3a4TE€HO» COOTBETCTBYET KPUTEPHUSAM OLIEHOK OT «OTJIUYHOY J0 «yAOBJIETBOPUTEIBLHO.

6. OLIeHKa «HE 3aYTEHO» COOTBETCTBYET KPUTEPHUIO OLIEHKH «HEYAOBIETBOPUTEIHLHO.



3. TUTTIOBBIE KOHTPOJIbHBIE 3AJIAHUA NJIU UHBIE MATEPUAJIBI,
HEOBXOJUMBIE 1JIs1 OHEHKHW 3HAHWI, YMEHUH, HABBIKOB U (MUJIN)
OINBITA AEATEJBHOCTU, XAPAKTEPU3YIOUIUX OTAIIbI ®OPMUPOBAHUS
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA30OBATEJIBHOM
IMPOI'PAMMBbI
Ta6muma 3.1 — TumoBble KOHTPOJIbHBIC 3aJaHUSI COOTHECEHHBIC C MHIUKATOPAMU JTOCTHUKCHUS

KOMIICTECHITH I

Nupukarop NeNe 3ananuii (BOIpocoB, OUIIETOB, TECTOB U TIP.) JUIsl OIEHKU PE3yIbTaTOB
JOCTH>KEHUS 00yu4eHHsl IO COOTHECEHHOMY MHIUKATOPY HOCTHKEHUS KOMIIETECHIINH
KOMIETECHIINU

OIIK-1.4. Bonpocer qs camokoutposns: 1.14; 2.5; 2.7;3.11; 4.1-4.4; 6.1-6.9; 9.1;9.5; 9.7;
9.9:11.12-11.16;13.9 Tecter: 2.7-2.11;3.1-3.3;5.4-5.6;20-25;41-50. Dx3ameHa-
IIHOHHBIC OWUJICTHI U 3aa9H

TIK-1.2. Bonpocsr qs camokonTponst: 1.1; 1.3; 1.8;1.11; 2.1; 2.7 3.3;4.2;4.3;6.2;6.6-
6.9;6.11;7.4-7.8;8.3-8.6;9.7; 9.8;11.12;11.16;12.5;12.7;13.4;13.8 Tecrsl: 1.5-
1.7;2.1-2.;2.7-2.11;3.10-3.12;5.8;7.10-7.13;11-14;30-37;61-60;70-80. Dx3ame-
HaIlMOHHBIE OMJIETHI U 3a7a4K

Bomnpocsl 1151 caMOKOHTPOJIA
Craruka

Tema 1
1.1.YT0 Ha3bIBaeTCs CBsI3bi0? B ueM 3akitouaeTcsi CyIIHOCTh aKCHOMBI OCBOOOXKICHHSI OT CBSI-
3ei?
1.2. Ilepeuncaute OCHOBHBIE BUJIBI OTIOP, JIJIsl KOTOPBIX JINHUU JE€HCTBUS PEAKIINIl N3BECTHBI.
1.3. Kak HanpaBieHa peakiysi OOPHOIo MIAPHUPA, €CIIU TBEPIOE TEJIO COCAMHEHO C ONOPOU MpHU
MTOMOIIHU MMOABUKHOM IIAPHUPHOU OMOPHI?
1.4. Kak onpenenuTh MpOEKIMIO CUIIbI HA OCh M Ha TJIOCKOCTH?
1.5. Yto Ha3bIBa€TCS MOMEHTOM CHJIbI OTHOCUTENILHO TOUKH?
1.6. Kak HanpaBiieH BEKTOpP MOMEHTA CUJIbl OTHOCUTEIIBHO TOUYKHU U KaK OIPENEIAeTCs €ro Mo-
Ty ?
1.7. Kak onpezensieTcst aredpandeckuii MOMEHT CHJIBI OTHOCUTEITLHO TOUKH?
1.8. I3meHsieTcst 11 MOMEHT CUJIbI OTHOCUTENIBHO JAHHOM TOYKH MPU NMEPEHOCE CUITBI BOJb JIH-
HUM €€ neicTBua?
1.9. B kakom citydyae MOMEHT CHJIbI OTHOCUTEILHO TOYKU PABEH HYIIO?
1.10. Kak onpenensitoTcsi YuCAECHHOE 3HAYEHNUE U 3HAK MOMEHTA CHJIbI OTHOCUTEIBHO OCU?
1.11. ITpu KakuX ycIOBUSAX MOMEHT CHJIbI OTHOCUTENIBHO OCU PABEH HYIIO?
1.12. IIpu kakOM HampaBJIECHUH CUJIbI, TPUIIOKEHHOMN K TAHHOW TOYKE, €€ MOMEHT OTHOCHUTEIHHO
JIAHHOI OCH HAaUOOJIbIIHIA?
1.13. Kakast 3aBUCMMOCTb CYILIECTBYET MEXKY MOMEHTOM CHJIbI OTHOCUTEIBHO TOYKH U MOMEH-
TOM TOM K€ CHUJIbI OTHOCUTEIIBHO OCH, MPOXOSIICH uepe3 3Ty TOUKY?
1.14. Jlate hopmynupoBKy TeopeMbl BapnHbOHAa 0 MOMEHTE PaBHOACHCTBYIOIIEH OTHOCUTEILHO
TOYKHU U OCH?
1.15. IIpu kakuX yCIOBUSX MOJYJIb MOMEHTA CHJIbl OTHOCUTEIIBHO TOYKH PABEH MOMEHTY TOM K€
CHUJIbl OTHOCHUTEIIBHO OCH, MPOXOSIICH uepe3 3Ty TOUKy?
Tema 2
2.1. Kak onpenensercs HanpaBieHUE PaBHOAECHCTBYIOIIEH CUCTEMBI CXOIALIMXCS CUIT ITPH T10-
CTPOECHHUH CHJIOBOTO MHOTOYTOJIbHUKA?
2.2. KakoBBbI yCJIOBHS ¥ KAKOBBI YPABHEHUSI PAaBHOBECHUSI CUCTEMBI CXOJISAIIUXCS CUII, PACIIOJIO-
JKEHHBIX B IPOCTPAHCTBE U Ha IUNIOCKOCTH?
2.3. IIpu KakoM yCJIIOBHH TPHU HEMapaieIbHbIE CUIIbI, IPUII0KEHHBIE K TBEPJIOMY TEY, YpaBHO-
BEILINBAOTCSA?
2.4. KakoBo yciioBuE paBHOBECHUS TPEX HEMApAJUIEIbHBIX CHUJI, IPUIIOKEHHBIX K TBEPAOMY TETy?




2.5. BO3MOKHO JI1 paBHOBECHUE TPEX CXOASIIMXCS CUJT , HE JIEXKAIIUX B OJJHOM MI0CKOCTH?
2.6. Kakas cuctema cui Ha3bIBa€TCs mapoiu?
2.7. Ilouemy mapa CHJI HE UMEET PaBHOACHCTBYIOUTYIO?
2.8. Uem xapakTepu3yeTcs IeUCTBUE Mapbl CUJ HAa TBEPIOE TEIO?
2.9. Kak HanpaBieH BEKTOp MOMEHTa Napbl CHJI?
2.10. KakoBbl yCl10BHS 3KBUBAJECHTHOCTH Map CHII?
2.11. Kakue npeobpa3zoBaHus napbl CUJI HE U3MEHSIOT €€ JIeiCTBUE Ha TBEPAOE TeNo?
2.12. Yemy paBeH MOMEHT Haphl CJI, SKBUBAJICHTHOMN JBYM IapaM CHJI, pacloJIOKEHHBIM B TIEpe-
CEKAIOIINXCSl TUNIOCKOCTAX ?
2.13. TloueMy MOMEHT Mapbl CHJI SBJISICTCSI CBOOOHBIM BEKTOPOM?
2.14. KaxoBbl yCJIOBHsI paBHOBECHS CUCTEMBI I1ap CHUJI, PACIIOJI0KEHHBIX B IPOCTPAHCTBE U B OJ1-
HOH Tu10CcKOCTH?
2.15. YeM MOKHO YpaBHOBECUTD 3aJlaHHYIO Mapy CHUJI?
Tema 3
3.1. 3aBUCAT JU IJIaBHBIM BEKTOP U IIaBHBIM MOMEHT 33/1aHHOW CHCTEMBI CHJI OT BBIOOpa LIEHTpa
npuBeacHUA?
3.2. KakoBbI BO3MOXKHBIE CITydau IPUBEJIEHUS CHII, PaCIOJIOKEHHBIX ITPOU3BOJIBHO Ha IIOCKO-
ctu?
3.3. Kak onpenenstorcs MOyJb U HalPaBJIEHUE IIIaBHOI'O BEKTOPA CUCTEMBI NTapaJlIeIbHbIX CUII
Ha IJIOCKOCTH?
3.4. Ilpu KaKoM YCIIOBUU CHUJIA, PaBHAsI [NITABHOMY BEKTOPY IIJIOCKOW CUCTEMBI CHJI, SIBJISIETCS
PaBHOJIEUCTBYIOIIEH 3TOM CUCTEMBI?
3.5. KakoBblI yc0BUS ¥ ypaBHEHMsI pABHOBECHS INIOCKOM CHCTEMBI NapaylIeIbHbIX CUIT?
3.6. KakoBblI yCl10BHUS M YpaBHEHUSI pABHOBECHS TIJIOCKOW CHCTEMBI TPOU3BOJIBHBIX CHJI?
3.7. Kakue 3agaun CTaTUKU HAa3bIBAIOT CTATUYECKH ONPEIEIEHHBIMU U KaKUE - CTATUYECKH He-
onpeaenEHHbIMU?
3.8. Kakoe TBepoe Teno Ha3bIBAIOT pplyarom?
3.9. Kakoe ycnoBue JOJKHO BBITOJIHATHCS 111 HAXOXKICHHS pblyara B MoKoe?
3.10. KakoBbI yci10BHS 1 ypaBHEHUSI PAaBHOBECHS TPOCTPAHCTBEHHOM CUCTEMBI CXOSAIIMXCS, M1a-
paJlIeNIbHBIX U IPOU3BOJIBHBIX CUJI M UEM OHU OTIMYAIOTCS OT YCJIOBUN U ypaBHEHUI paBHOBeE-
CHSl TAKOTO K€ BUJA CUJI HA IIJIOCKOCTHU?
3.11. K kakomy npocTeuiiemMy BUIy MOKHO MPUBECTU CUCTEMY CHUJI, €CJIM U3BECTHO, YTO IJ1aB-
HBII MOMEHT 3TUX CHUJI OTHOCUTENBHO PA3JIMYHBIX TOUEK MPOCTPAHCTBA: @) UMEET OJJHO U TO KE
3HAUYCHHE HE paBHOE HYJI0; 0) paBeH HYJO?
3.12. KakoBbI r€OMETPUYECKUE U aHATUTUUECKUE YCIIOBHSI IPUBEAEHUS IPOCTPAHCTBEHHON CHUC-
TEMbI CHJI K PaBHOJEHCTBYIOIIECH?
Tema 4
4.1. Kakue BUAbI TPEHHS CYILIECTBYIOT B IpUpoie?
4.2. [losicuute cMbIca K03 (HUIIUEHTOB CLETUICHUS U TPEHUS CKOJIBKEHUSI.
4.3. B kakux npeaenax u3MEHAETCS CUJIa TPEHUS CKOIbKEHUS?
4.4. KakoBbl BO3MOYKHBIE HAIIPABJIEHUS PEAKIIMH LIEPOXOBATOM MOBEPXHOCTH?
4.5. Yto Takoe KOHYC TpEeHHs?
4.6. Uro Takoe KOX(pHHUIMEHT TPEHUS KaueHUs1?
4.7. Kakue pexuMbl IBUYKEHUS MOXKET UMETh BEyIIee U BeIOMOe Kojieca U IPU KaKUX COOTHO-
HICHUSAX KOA(PPHUIMEHTOB TPEHUS CKOJIBKEHHS U TPEHHs KaueHHsI?
Tema 5
5.1. K kakuM 4acTHBIM cIy4yasiM IPUBOIUTCS CUCTEMA MAPAJUIENbHBIX CHUII?
5.2. Yto Ha3bIBAaETCS UEHTPOM MAPATIIETBHBIX CUIT?
5.3. HanucaTh BEKTOPHYIO M CKaJIsIpHBIE (POPMYIIBI OIIPEIeNICHHs] LIEHTPa MapauIeIbHBIX CHIL.
5.4. Yto Ha3bIBAETCS LEHTPOM TKECTH?
5.5. B ueM cocTouT MeTo1 pa3OMeHHs Ha YaCTH IPU pacdeTe LEHTpa TsHKECTH?
5.6. B 4em cocTouT MEeTO1 OTPHUIATEIBHBIX TUIONIAIeH (00bEMOB) ITPH pacueTe IEHTPa TIKECTH?



5.7. KakoBa posib CAMMETPHUH TEJI IPU ONPEAEICHUN UX LIEHTPA TAKECTH?

Kunematuka

Tema 6
6.1. Kakue xnHeMaTHYeCKHE CIIOCOOBI 3a/JaHUS ABMKEHUS TOUKH CYIIECTBYIOT M B UEM COCTOUT
Ka)KIBII U3 3TUX CIOCO00B?
6.2. [Ipu kakux ycIOBUSAX 3HaYEHHE TYyrOBOW KOOPJAMHATHI TOUKU B HEKOTOPBIE MOMEHT BpeMe-
HU PaBHO MYTH, IPOUIEHHOMY TOYKOM 3a MPOMEXYTOK OT HA4YaJIbHOI'O O JaHHOI'O MOMEHTA
BpEMEHU?
6.3. UeM siBIIsieTCS TPAGKTOPHS TOUKH TIPU BEKTOPHOM CITOCO0E 3a/IaHUsI IBMYKCHHS TOUKH?
6.4. Kak o ypaBHeHHSM JBIKEHHSI TOUKU B KOOPIUHATHOW (hopMe OnpeaeTuTh €€ TpaeKTo-
puro?
6.5. UeMy paBeH BEKTOP CKOPOCTH TOUKH B JaHHBI MOMEHT BPEMEHM U KAKOE€ HAIIPABJICHUE OH
nmeer?
6.6. Kak onpenenstorcs NpoeKIMA CKOPOCTH TOUYKM Ha HEMOABH)KHBIE OCH IEKAPTOBBIX KOOPAU-
Hat?
6.7. UeMy paBHa IPOEKLMs CKOPOCTH TOUKU Ha KacaTeIbHYIO K €€ TPACKTOPUU U MOAYIb €€
cKopocTu?
6.8. Uto npezcrasisier co0oii rogorpad CKOPOCTH U KaKOBBI €0 NMapaMeTpudecKue ypaBHeHU?
6.9. UeMy paBeH BEKTOP YCKOPEHHUS TOUYKH M KaK OH HAIMpaBJICH IO OTHOIICHUIO K rogorpady
CKOpOCTH?
6.10. Kak HanpaByieHbl €CTECTBEHHBIE KOOPANHATHBIE OCU B KaXI0M TOUKE KPUBOM?
6.11. Kak onpenensroTcsi NpOeKIMH YCKOPEHHS TOUYKH Ha HEMOJIBUYKHBIE OCH IEKAPTOBBIX KOOP-
nuHaT?
6.12. B xakoli INIOCKOCTH pacrojI0KEHO YCKOPEHUE U YUEMY PaBHBI €r0 IPOEKIIMH Ha ECTECTBEH-
HbIE KOOpAMHATHBIEC OCU?
6.13. Uro xapakTepu3yroT co0o0il KacaTelbHOE U HOPMAJIbHOE YCKOPEHHSI TOUKU?
6.14. IIpu kakoM IBUKEHUH TOYKH PAaBHO HYJIIO KacaTeIbHOE U MPU KAKOM - HOPMaJIbHOE YCKO-
penue?
6.15. Kak xmaccuunupyroTcsi ABUKEHUS TOUYKH IO YCKOPEHUSIM?
Tema 7
7.1. [lepeuncnute BUALI NPOCTEUIINX ABUKEHUM TBEPAOTO TENa.
7.2. Kakoe nBUXEHHE TBEPAOIO TEJIa HA3bIBAETCS MOCTYNATEIbHBIM U KAKMMH CBOMCTBAMH OHO
oOmamaer?
7.3. Kakoe nBukKeHHE TBEPAOIO TEJIa HA3bIBAETCSI BPALLIECHUEM BOKPYT HENOJIBUYKHOM OCH U Kak
OHO OCYIIECTBISAETCA?
7.4. Tlo xakuM GopMyIiaM OINPEeIIIOTC MOIAYIIH YIIIOBOM CKOPOCTH M YTIIOBOTO YCKOPEHHS
Bpallaronerocs TBeEpAOro Tena?
7.5. Kak HanpaBieHb! BEKTOPHI YIVIOBBIX CKOPOCTH M YCKOPEHUS IIPU BpAILEHNUHU TEJIa BOKPYT
HENOABMXHOH OCH.
7.6. UeMy paBHa CKOPOCTb TOYKH TeJIa IIPU €r0 BPaILlEHUU BOKPYT HEMOABMXKHOM ocu?
7.7. Yemy paBHO yCKOPEHHE TOUYKH TeJIa MPH €ro BpallEHUH BOKPYT HEMOABUKHOU OCH?
7.8. IIpu Kakux yCIOBUSAX YCKOPEHHME TOUKH BpPALIAIOIIErocs Tela COCTABIIAET C OTPE3KOM, CO-
EJIMHSIONIUM TOUYKY C LIEHTPOM OMHUCHIBAEMOU €10 OKPYKHOCTHU, yIJibl (; 45% 90%
7.9. YcKkopeHHs KakuX TOYEK BPAIIaloIIerocs Teia: a) paBHbI 0 MOJYIIO; 0) COBMAIAIOT 1O Ha-
MPABJICHUIO; B) PaBHBI IO MOJYJIIO U COBIAIAIOT [0 HAMPABICHUIO?

Tema 8
8.1. [laiiTe onpeneneHue TIOCKOMapauIeIbHOMY (TNIOCKOMY) IBUSKEHHUIO TBEPAOTO Tea.
8.2.Ha xakwue 1Ba BUa IBH>KEHHSI MOKHO Pa3JI0KUTh IIJIOCKOE JIBHXKEHHUE TBEPIOTO Tena?
8.3. 3aBUCAT 7M1 YIJIOBBIE CKOPOCTh U YCKOPEHHE Tela MPH ero III0OCKOM JBUKEHHH OT BbIOOpa
MoJIroca 1 mouemy?



8.4.ChopMynupyiTe 1 TOKAKHUTE TEOPEMY O MPOCKIUAX CKOPOCTAX TOYCK TBEPIOTO Teja MPU
€ro MJIOCKOM JIBU)KEHUH.

8.5.UT0 Takoe MIHOBEHHBIN LIEHTP CKOPOCTEN U KaK ONPEEIIUTh €r0 MOJ0KEHUE?

8.6. Kak HailT CKOPOCTh TOYKHU TeJIa MPU MOMOIIY MTHOBEHHOTO LIEHTPa CKOPOCTEN?

8.7. IIpuBecTy pa3iavuHbIe C1ydau ONPEIEICHNs YCKOPEHUS TOUKH FEOMETPUUECKUM U aHAJIUTH-
YECKUM CII0CO0aMHU.

8.8. UTo Takoe MIHOBEHHBIN LIEHTP YCKOPEHUH U KaK ONPEIEIINUTh €r0 MOJ0KEHUE?

8.9. Kak HailTW yCKOpEeHUE TOYKH TeJla MPU MOMOIIYA MTHOBEHHOTO IIEHTPa YCKOPEHU?

Jlunamuka
Tema 9
9.1. ChopmynupyiiTe OCHOBHBIC 3aKOHBI TUHAMUKH.
9.2. Kakoe ypaBHEHHE Ha3bIBA€TCSI OCHOBHBIM YPAaBHEHHUEM JAUHAMUKH?
9.3. KakoBa Mepa HHEpPTHOCTH TBEPJBIX TEJI PU MOCTYNATEIbHOM JABUKEHUU?
9.4. 3aBUCUT U BEC TeIa OT MECTOHAXO0XKIEHUA Tela Ha 3emiie?
9.5. Kakyro cucremy oTcueTa Ha3bIBalOT MHEPLUHAIBHOM?
9.6. Kakue ypaBHEeHHs IMHAMUKH HA3bIBAIOTCA €CTECTBEHHBIMU YPABHEHUSMH JIBHXKCHHS MaTe-
pUATBHONU TOYKHU?
9.7. KakoBbI /1B OCHOBHBIE 3314l TUHAMUKH TOYKHU, KOTOPBIE PEIIAIOTCS TPU TTOMOLTH Tudde-
PEHIMATBHBIX YPABHEHUW IBUKEHUSI MAaTEPUATIbHON TOUKH?
9.8. Kak onpenensiroTcs MOCTOSIHHbIE HHTETPUPOBAHUS MPH pelieHNH Tu(QepeHInanbHbIX
ypaBHEHUM JBH)KEHUS MaTE€PUATbHON TOUKH?
9.9. KakoBbI 3aKOHBI CBOOOTHOTO TMaieHuUs Tena?
Tema 10
10.1.Yro Ha3pIBaeTCsA HEHTPOM MacC MEXaHMUECKON CUCTEMBI M KaK €ro ONpeNeIUTh?
10.2. B yem oTnMyMe MOHSATHS LIEHTPA MAacC OT LIEHTPA TAKECTH?
10.3. B yem oTiinune BHYTPEHHUX CHJI OT BHEILIHUX?
10.4. Kakumu cBoiicTBaMu 00J1a71al0T BHYTPECHHUE CHITBI?
10.5. Jlatb onpenenenue TBepaomy Teny. IlpuBect popMysiel MOMEHTOB HHEPIIUH TBEPIOTO
Tena.
10.6. Kak cBsi3aHbl Mex 1y co00i1 MOJIIPHBIN U OCEBbIE MOMEHTBI MHEPIIUH TBEPAOTO Tesa?
10.7. Yto Ha3bpIBaeTCs painycoM MHEPIMHU Tea?
10.8.Chopmynupyiite u 3anummre Teopemy Llreitnepa (I'toiirenca). [Ipusenure npumep ee
MPUMEHEHHUS.
10.9. Kakue ocu MHEpIIUM HA3bIBAIOTCSI IJIABHBIMU U IJ1aBHBIMU LIEHTPAIbHBIMU?
10.10. KakoBbI CBOKCTBA TJIaBHBIX OCEH MHEPLIUM Teya?
Tema 11
11.1. ChopmynupoBaTh TEOPEMY O IBMIKEHUHU LIEHTPA MAaCC MEXaHMIECKOM crucTembl. Kak
BIIUSIOT BHYTPEHHUE CUJIBI HA IBUJKEHHE LIEHTpa Macc?
11.2. JlaTe onpeaeneHne KOJIMYECTBY IBUKEHHUS MaTE€PUATIbHOW TOYKU U MEXaHUYECKON CHUCTe-
MBI.
11.3. ChopmynupoBaTh TeOpeMy 00 U3BMEHEHUHU KOJIMYECTBA IBH)KCHHS MaTEPHAIBHONW TOUYKH U
MEXaHUYECKOM CUCTeMbl B H(pepeHIINaIbHON U HHTETPaIbHOM (popmax.
11.4. Yto Ha3bpIBaeTCs 3JIEMEHTAPHBIM UMITYJIBCOM CHUJIbI?
11.5. B kakoM cityuae KOJTMYECTBO ABMXKEHHS CUCTEMbI UJIH €r0 MPOEKIMS Ha KaKylo-1100 0ch
OCTarOTCSl HEN3MEHHBIMU?
11.6. Jlatb onpeneneHue 1 MpUBECTU (GOPMYIIBI IS OTIPEICICHUS MOMEHTA KOJIMYECTBA JIBUXKE-
HUSl MaTepuaibHON TOYKH U KHHETUYECKOT'0 MOMEHTA MEXaHUUECKON CUCTEMbI OTHOCUTEIHHO
LIEHTPA U OCH.
11.7. B kakux ciy4yasiXx KUHETUUYECKUA MOMEHT CUCTEMbI OTHOCUTEIIBHO LIEHTPAa U OCH OCTAOTCS
HEU3MEHHBIMU?



11.8. KakoBbI 1B€ Mepbl MEXAHUUYECKOTO IBUJKEHUS M COOTBETCTBYIOLINE UM U3MEPUTENH JEH-
CTBHUS CUJIBI?

11.9. Kak onpenensiercs paboTa MOCTOSHHON IO MOJYJIIO M HAPABJICHUIO CHIIBI HA TPSMOJIH-
HEMHOM NIepeMeIeHUH?

11.10. Kax HaiiTu 3eMeHTapHy0 paboTy CHUJIBI Uepe3 €€ MPOCKIIMHU Ha OCH KOOPAMHAT U KaK
yepe3 JIEMEHTAPHBIN yTh TOYKH IPUIIOKEHUS CUIIBI?

11.11. B uem coctouT rpadudeckuii cnocoO orpenesneHus: paboTsl IEPEMEHHOM CHITbI HA 3a-
JTAaHHOM TIEpEMEIICHUM ?

11.12. Ha kakux mepeMenieHusx padoTa CHIIbI TSHKECTH: a) TIOJIOKUTENbHA, 0) OTPUIIATENIbHA, B)
paBHa HyJIO?

11.13 YTo Ha3bIBAaETCSI KWHETUYECKON SHEPTUEN MaTeprUaIbHOW TOUKH?

11.14. ChopmynupoBath TeOpeMy 00 H3MEHEHUH KHHETHYECKON IHEPTUN MaTEPHUATBHOU TOUKH.
11.15. Yto Takoe MOIIHOCTb CUJIbI?

11.16. Kak BbIYuCIs€TCS MOITHOCTD CHJI, TPUJIOKEHHBIX K TBEPJIOMY TENY, BpallalOIEMYCsl BO-
KpYT HEMOJBUKHOW OCH C OTIPEAEIEHHON YIII0BON CKOPOCTBIO?

11.17. Chopmynupyiite TeopeMy 00 N3MEHEHUN KHHETHIECKON SHEPTUU MEXAaHUYECKOUN CHCTe-
MBI.

Tema 12

12.1. B yem 3axitouaercs CyniHOCTh puHuMna /lanambepa 11 MaTepuaabHONH TOUKH?

12.2. K kakomy Tely MpUJI0KEHA CUJIa MHEPLIMU MaTEpUATIbHOM TOYKH U KaKOBBI €€ MOJYJIb U
HanpasJjieHUe?

12.3. KakoBbl MOJyJIM ¥ HAITPaBJICHUS! KacaTEIbHOM U HOPMAJIBHOM CHJI MHEPIIUU MAaTEPUATbHOMN
TOYKHU?

12.4. IIpu kakoM IBMKEHUHM MaTEpUaIbHOM TOYKU paBHA HYJIIO €€ KacaTeJIbHas CUja UHEPLUHUH 1
IIpU KaKOM — HOpMaJlbHasi?

12.5. Tlo kakuMm (hopmysiaM BEIYUCIISIIOTCS MOAYJIN BpalaTeIbHOW U IEHTPOOEIKHOM CHUIT MHEP-
LIUY TOYKH, IPUHAAJIEeKAILEH TBEPIOMY TEIly, BpallatolleMycsl BOKPYT HETIOABM)KHOM ocn?

12.6. Kakum ycI0BHSIM yAOBIETBOPSIOT B JIFOO0H MOMEHT BPEMEHH TJIaBHBIC BEKTOPHI BHEIITHUX
3aJaBaeMbIX CHJI, pEeaKIiil CBA3eH U CUII MHEPLIMU TOYEK HECBOOOTHOW MEXaHMUECKOW CUCTEMBI
Y TJIaBHBIE MOMEHTHI 3TUX CHJI OTHOCUTENILHO JIF000T0 HETIOABMYKHOTO IIeHTpa?

12.7. KakoBbI MOJyJIb M HAIIPABJIEHHE IVIABHOI'O BEKTOPA CUJI MHEPLIMM MEXAHUYECKON CUCTEMBI?
12.8. K uemy mpuBOASATCS CHIIBI MHEPIIUU TOUEK TBEPJIOTO Tea: a) MPHU MOCTYIATEILHOM JIBH-
KEHUH Tena; 0) MpH BpallleHUH TeNa, HMEIOIIETo III0CKOCTh MaTepHalbHONW CHMMETPUH, BOKPYT
HENOJIBUYKHOW OCH, MEPIEHIUKYISIPHOM K 3TOH IIIOCKOCTH; B) TIPU IJIOCKOM JIBH)KEHUU Tea,
MMEIOLIETO MIOCKOCTh MaTEPUAIILHON CUMMETPHUH?

12.9. Ilpu kakux ycioBus IUHAMUYECKUE JABJICHUS BPAILIAIOIIETOCs TeJla Ha OMOPHI PaBHbBI HY-
mo?

Tewma 13

13.1.Yt0 npeacraBisior co0oi 00001IeHHBIE KOOPIMHATH MEXaHUYECKOH CUCTEMBI?

13.2. Uemy paBHO YHCIIO CTENEHEH CBOOOIbI MEXaHHYECKOW CUCTEMBI?

13.3. YTo Ha3bIBalOT BO3MOKHBIMU NEPEMEIICHUSMHU MaTEPUATILHON TOUKH U MEXaHUUECKON
CUCTEMBI?

13.4. 3aBHCAT 11 BO3MOYKHBIE IEPEMELIEHUS OT ACUCTBYIOLINX HA CUCTEMY CHJI?

13.5. Kakue cBsA3M MeXaHHUYECKON CHUCTEMBI Ha3LIBAIOT UICAIbHBIMU?

13.6. ITouemy cBsI3b, OCYyILIECTBIsIEMAs C TPEHUEM, HE SIBJISIETCS UCAIBHOM CBS3bIO?

13.7. Kak popmynupyeTcsi IpUHIIUI BO3MOKHBIX TIEPEMEIIICHH?

13.8. Kakue BUbI MOXKET UMETh ypaBHEHUE padbOT?

13.9. Iloyemy mpuHLIMI BO3MOKHBIX NTEPEMEILICHUH YIIPOILAET BBIBOJ YCJIOBHI PaBHOBECHS CHJI,
NPUIIOKEHHBIX K HECBOOOIHBIM CUCTEMAaM, COCTOSIIIUM U3 OOJIBIIOTO Yyucia Ten?

13.10. Kak dhopmynupyeTcst 30JI0TOE MPABHIIO MEXaHUKH?

13.11. KakuM 06pazom onpeaensoT peakiiuy CBA3ei Mpy MOMOIIY MPUHIINIIA BO3MOXKHBIX T1€-
peMereHuin?



CocraBieHbl TECTHI IO BCEM TPEM pazjiesiaM TeOPETHIEeCKOW MeXaHUKH (1o ctaTtuke — 90
TECTOB, 110 KHHEMaTHKe — 92 TtecTa, Mo AMHaMuKe — 92 TecTa). B kaxxoM pasnene oHu pa3OuThI
10 TEMaM U pa3paboTaHbl AJIs1 HECKOIBKMX BapUaHTOB OTBETOB: 1) ONpeneNnnuTh NpaBUIIbHBINA OT-
BET, PELIMB MpeJlaracMyo 3a/1auy; 2) HalT! BCE MPABUIIbHBIE OTBETHI; 3) yKa3aTh IPAaBUIIbHOE
COOTBETCTBUE OTBETOB 33aHUIO.

Bonpocs! TecTa 1J1s 3a4eTa M IK3aMeHa
no aucnunianHe «Teopernyeckass MexaHMKAa»
TeopeTnueckas MEXaHUKA
Paznen: CraTuka

Tema 1: OcHOBHBIE onpe/ie/IeHUsI CTATHKH. AKCHOMBI CTATHKH. CBSI3M U X PeaKIMH.
Ykazamv nomep npasunvrnozo omeema
1.1.Ykaxure, rae nNpaBUIbHO HaiifieHa paBHOAeHCTBYoImasd cui Fy u F.

Eull
A

1
1.2.0npenenute, rae ms cuisl F (cM. prc.) npaBuiabHO yKa3aHbl 3HAKU
IPOEKIUI Ha KOOPJUHATHBIE OCH.

ff% “ E
“ B
1. F>0; F,>0. | 2{; A
2. F,<0; F,>0. |
S —— .
3. F,>0; Fy<0. ~ %

1.3. Kak onpenensercs Moy paBHoAeicTByromei R ayx cun Fy u Fs
JMHUU AEUCTBUS KOTOPBIX MEPECEKAIOTCS MO yriioMm & ?

l. R=\[F} + F} —2F,F, cosa ; 2. R=\F?+F}+FF,cosa ; 3. R=\F} +F} +2F,F,cosa -

1.4. Eciiu sIuK TOJIKATh ¢ CUIION F (CM. puc. A), a 3aTeM TSAHYTh C TAKOM JKe CUIION(CM. pHC.
b), To meficTBHE CUITBI HAa TEJIO BO BTOPOM CIIydae...

1. ¥YBemnuurcsa. 2. YMmenbmurcs. 3. He usmenurcs. _F—"l ] [ | _F.

Puc.A Puc. 6

1.5. MoxHo 51 onHy U Ty ke cuily R=8H paznoxxuts cHauana Ha ase no 4H, a 3atem no 20H ?
1. MoxHoO, ecnv 3aaHbl HAITPaBJICHUS Pa3JI0KEHUS.
2. Henb3s.
3. MOHO, eciy He 3aJjaHbl HaIlpaBJICHUS Pa3IoKEHUS.

1.6. Ykaxxure, Ha KAKOM PHCYHKE MPABHIJIbHO MTOKa3aHa PEaKLUs OMOpPbI OaJIKKU B TOUKE A.

EY QY £ -———-/
R M R M R
X L X
(_L,—~ C-
1 2 3 4




1.7.Tpu cunel npunoxensl B BepmuHe A ky6a: F; =3H, F, =4H, F;=12H. Onpenenuts Mmoaynb
PaBHO/IEHCTBYIONIEH CHII. z

.19  2.92 3.156 4. 13 5942

—_——)——

7 & Y
E A
1.8. IIpu nepemernieHnu cuiibl F BBEPX MO JUHUU €€ AeHCTBUS ﬁpoexum Ha OCb X 3TOH CHJIBI
1. U3MEHUTCS 0 MOYJIIO; v
2. U3MEHUTCA M0 3HaKY;
3. He U3MEHHUTCH. X
Ykazamov nomepa 6cex npasunvuvix omeemos F

1.9. Vkaxure, riae npaBuibHO 3aMEHEHA paclipeieI€HHas CUjla COCPEIOTOUEHHON

CTTTTR 20 ST
A B A B A B
/3| A /4 A b2
2 Q 7 1 Q
3 £ t
Q=9t Q=9t/2 Q=¢t
4 Frmax 5 G max 6 G max
oLz S Y7 75
] ]
[ 4 4
Q=gnel /> Q=Gnal/2 Q=Gmacl
1.10. VkaxuTe, Kakue CUibl, U3 IPUBEIEHHBIX HA PUCYHKE, MOKHO 3aMEHUTh
paBHOJEHCTBYIOMIEH ? V4 T
1.FuQ; 2.FuT; ,
3.5uQ0 4. FuS; E : 3 y
— _ — t
5.TuS; 6.TuQ. [ 2T
X leZ :Q

1.11. YkaxuTe Ha KakuX pUCYHKaxX MPaBUJIbHO MOKA3aHbl PEAKIIMH CBS3EH.

Omkpwvimas gpopma

1.12. Haitnure ypasnogewusarouyro cucremsl u3 1pyx cun Fi=3H u F,=4H, nuaun  neit-
CTBHSI KOTOPBIX MTEPECEKAIOTCS IO/ MPSIMBIM YTIIOM.

Yemanosums npasunvrnoe coomeemcmeue

1.13. Pacnpenenure, kakoil cBA3M 115l Teaa B T. C COOTBETCTBYIOT YKa3aHHBIE PEaKIIUU.

i iundpsemmal Remdlemad - P

ey ol . AN 4

el e B g
U - gi Ry
e~ QM»@;RJ
Pranr’

g B e

e



Tema 2. Cucrema cxoasmuxcs cuii. TeopeMa o Tpéx HemapaJLleIbHBIX CHJIAX.

Ykazamv nomep npasunvrnozo omeema

2.1. Ha xakoM u3 pucCyHKOB 0anka AB HaxoauTcs B paBHOBECUU MO/ ICHCTBUEM CUCTEMBI CXO-
ISAIAXCS CAT ?

La 8 L B
ATw T

2.2. YKaxuTe JUHUIO JEHCTBUS PEAKIIUU IAPHUPHOU OMOPHI B T. A U30THYTOTO
crepxkust ABC
1.AB

2.ITapannensno BC u3 1. A
3.AC

23 YKa)KI/ITe yC.HOBI/IH paBHOBeCI/IH CHUCTEMbI CXOAAIIUXCA CUJI, €CJIN JIMHUN I[CﬁCTBHH BCCX CUJI
JIeKat B Iutockoct YOZ

| Zhi=o 5 2Fi =0, 3 X F, =0,
S F =0, . ~ .
%FW_O thy =0. ZF}ZZO.

2.4. Ha pucyHkax 1oka3aHbl CUJIOBBIE MHOTOYTOJIBHUKH TPEX PA3JIMYHBIX CUCTEM CXOISAIINXCS
cuit. Kakast U3 3TUX cHCTEM SIBJISETCS] ypaBHOBEIIEHHOU ?

2.5. Onpenenuts paBHOACHCTBYIOIYIO Tpex cun: Fi=2H, F,=4H, F;=6H.

1.12 2.8 3.4\/5 4.4\/5 5.6\/§ 60°

<3 -

R 5

Ykazamv nomepa écex npasunbHbix omeemos
2.6. Ykaxure, rae cuja F' IpaBUIBHO Pa3ioKeHa Ha COCTABIIAIOIINE
F, u F, U1 ONpEJICNICHUs! PEaKIHii CBS3EH.

Omxpvimas ¢opma
2.7. Onpenenure Moay/b BekTopa cunbl (H) F =3/ +4; .



2.8. Onpenenute KOCUHYC yria MEXJy BEKTOPOM CHJIBl F = 6i + 8 U OCBIO X.

2.9. Onpenenure MOAyJb poekiuu cuibl F =12 kH Ha och x
Z

2.10. Onpenenure Monyinb peakuuu crepxHs DC, ecnu rpy3 umeer Bec 8 kH.

2.11. Tpu crepxua AD, BD u CD coennnHensl B Touke D mapHupHO.
Onpenenurb yCcHIIUE B crepxkne CD , ecnu cuna F =10H
HaxoauTcd B Itockoctu YOZ.

Tema 3. MoOMEHTBI CHJIbI OTHOCUTEIbHO IIEHTPA M OCH.
Yxazamv nomep npasunvrnozo omeema
3.1. MOMEHT CHJIbI OTHOCUTEIBHO LIEHTPA 3TO:
l.ckanspHas BeIu4rHa
2. BEKTOp, JeXKalIUi B IMIIOCKOCTH, COJIEPKAILECH CHITY U LICHTP
3. BEKTOp, NEPIEHUKYIISAPHBIN IIJIOCKOCTH, COAEPIKALLEN CUITy U LIEHTP
3.2. MomeHT oTHOCUTENBHO LeHTpa O cuiibl F NpH €€ NepeHoce Mo JIMHUYU ACUCTBUS U3 T. A B
T. B

1. He U3MEHHTCH,
2. yBEIUYUTCS;
3. YMEHBIINUTCS.



3.5. Ilpoekuus Ha ocb Z MOMEHTA CHJIBI ' OTHOCUTENBHO TOUYKU O, C IEPEHOCOM 3TOM TOUKH
1o ocu BBepX K Touke O
1. yBenmuuuBaercs,
2. HE U3MCHICTCH,
3. yMEHBIIIAETCH.

3.6. Ykaxute Qopmymny, mo KoTopoii, 3Hast nmpoeknuu Fx, Fy, Fz cunbl F Ha ocu koopauHat u
KOOpAMHATHI X, Y, Z TOUKH €€ MPUIIOKEHHUS, MOKHO HalTH MOMEHT CHJIbI OTHOCUTEIBHO OCH Y -
mY<F )

1. my(F)=xF, —zFy, 2. my(F)=zFy —xF,, 3. iy (F)=xFy + zFy .
3.7. CBsi3aHbl JI1 MOMEHTBI CHJIBI F' OTHOCHTEIBHO KOOpAUHATHBIX oceit XYZ (
m,(F),m,(F),m_(F)) 1 OTHOCHTE/IbHO Hayasa KoopauHar T. O (mp(F)) ?

L o (F) = m2 () + m2 (F)+ m? (F) >
2. o (Fy=my(F)y+m,(F)y+m,(F)
3. HE CBI3aHbI

3.8. Cuna F nexut B muockoctd ABCD u mnpusoxena B Touke A. MomenT cuiibl ' oTHOCH-
TEJIbHO OCU Z PaBEH. ..

B
|4 ,
: % 1. Fasina
©
: £ 2. —Facosa
oL 4 ___Jc 3. Fesina
7 o Y 4. Fbcosa
6 D 5. =Fbsina
-
X
Vkasame Homepa 6cex npasuibHbix 0meemos 2
3.9. Ecnu cunibl 06030aunth mudpamu: 1-F, 2-0 , P
— — — T
3-T, 4- P, 5-§, To MOMEHTBI KaKuX CHJI .
OTHOCHUTENbHO Ocu X OYyAYyT paBHBI HYIIO? Y G y
Q
X

Omxpvimas ¢popma

3.10. Mo/ysb MOMEHTa CHIIbI F OTHOCHTENBHO LeHTpa O
paseH 20 kHwM, a yriibl, KOTOpbIE COCTaBJISE€T BEKTOP
MOMEHTAa C KOOPAUHATHBIMU OCAMH ¢ = 60°, f =30°,y =45

OmpenenuTe MOMEHT CHJIBI F OTHOCHTEIIBHO OCH X

X

3.11. Onpenenure MOYJIb MOMEHTA OTHOCUTENBHO ocu OX cwibl F =20 +3]+5E, €CJIM TOYKa
A TIPUIIOKEHHS CUITBI UMEET KOOPAUHATBI XpA=1M, Y A=2M, Zp=1M.
3.12.K Bepumnam Ky6a nipunoxkens! cuisl F, Fy, Fy, Fy, Fs , Fg.

Bekrop momenTa m,, (171) - 9TO MOMEHT CUIIBL. ..

s



3.13. Jlan napaienenunen ¢ péopamu a=3 M, b=4 mc=2m wu cuna F=5kH g B
npuioxeHHas B T. B. Uemy paBeH Moayinb MoMeHTa cuiibl F,
OTHOCUTENBHO TOYKHU A? 3

Tewma 4. [1apa cui. Teopust nmap.

Ykazamo nomep npasunvnoco omeema

4.1. Yto Ha3bIBaeTCH IJIEYOM Iapbl CcUi?
1.PaccrosiHrEe MeXIy TOUKaMU MPHUIIOKEHUS CUJT TTaphl.
2 Kparyaiiiiee paccTOsIHUE MEXAY JIMHUAMU JEHCTBUS CHUJL.
3. PaccTosiHre Mexay KOHIIaMH BEKTOPOB CHII.

4.2. Ha xakoM pHCYHKE ITI0Ka3aHa rapa cui ?
1. 2. 3.

)
l

5.

4.3.  JleiicTBHE mapsl HA TEJO, €CIIU €€ EPEHECTH
Ha HOBOE MECTO...

1. YBenunuurcs
2. He usmenuntcsa
3. YMeHbmuTcs

4.5. HaitguTe SKBHBaJICHTHYIO Mapy nape

(F,0 ) B cucTeMe CHJI, IPUI0KEHHBIX 4 &
K MapajuieJIenuIey CO CTOpOHAMU: a=8M, . I J
b=3m, c=4m, eciu  F=Q=G=N=4H, FAlp
TP6H<DSR8H . 5______1
(ff) (G,N); A7 S
3.(R@); 4 (S5,2). e Vi

4.6. YkazaTp NpaBWIbHYIO 3aIlIUCh ONPEAEIECHUS MOMEHTA Maphbl (171, 172), KAaK BEKTOPHOM BEINYH-
HbI, €CJIM TOYKHU MPUITTOKCHUSA CUJT ITapbl, COOTBETCTBCHHO T. A, T. B.
1. w(F,F,)=ABxF,; 2. m(F,Fy)=ryxF; 3. m(F, By )=Fyx F;

4.7. Kak cloXuTh napy (17“1,}_72) cmiueyoM h u MoMeHTOM M, c nelcTByroIEH B TOM ke mioc-

koctw mapoii (0,0, ) ¢ nnedom d u MomeHTOM M7, ?

Fi+0y, T 3 Fi -0,
F, +0,, - My M, | Fy =0,
h+d h—d

4.8. Jlansl nBe mapsl cuil, y Kotopeix F =5H, Q =6H, /=2M, h=4wm.
[Tocne cnoxxeHus 3THX Map, M40 Pe3yJbTUPYIONIEH Mapbl
paBHo d = 10M, yeMy paBeH MOJLyJb €€ CHIIBI?

1.1 2.11 3. 14 4.3,4 5.0,8



4.9. K reny B Toukax A u B npunoxens! cuisl : F =4H, P = 1H. Onpenenuts
paBHOJEUCTBYIONIYIO R 1 Touky €€ mpunoxenus, eciiu AB = 6M.

1. R=5H;AC,=2Mm E

2. R=3H; AC;=3m

3. R=3H;AC,=2Mm B

4. R=3H;AC,=8m 5_—A : ‘_52
5. R=5H;AC,=9m 5

Omkpvimas gpopma
4.10. Yemy paBHa cyMMa MOMEHTOB cull [ U F, OTHOCUTEIBHO TOYKH A, €CIIM UX MOJYJIb
8xH a, BC=0.5m ?

4.11. Yemy paBeH MOZyJIb MOMEHTA PE3YJIBTUPYIOLIEH ABYX Iap C
MomeHTaMu M =4kHm u M,=3kHwMm, npunoxeHHBIM K IBYM I'paHsIM KyoOa ?

1 //

4.12. HaliuTe, HAa KAKOM PAacCCTOSIHUM OT TOYKH A POUJET paBHOAENCTBYIOLAS IBYX
napauenbubix cun Fi=6H u F,=2H

Tema 5. OcHOBHasl TeopeMa CTATHKH.
_Yxazamv nomep npasunvrozo omeema

5.1. YcnoBusa paBHOBeCHS IPOCTPAHCTBEHHOMN CHCTEMBI MAPAIIJIENIBHBIX CWJI, JIMHUU JEHCTBUS
KOTOPBIX NEPIEHAUKYIAPHBI IIockocTH XOY ?

zFix =0; zmx(l?n)z(); Zmz(ﬁn):();
L. 2. Fy =0 2. >omy,(F,)=0; 3. >om,(F,)=0;
ZF}Z =0' ZF}Z :O' ZF'IX :O'

5.2. IlpocTpaHCTBEHHYIO IPOU3BOJIBHYIO CUCTEMY CHJI MOXHO 3aMEHHUTb....
1. omHOM CHIIOH;
2. mapoii cui;
3. OaHON CHIJION U Napoi CHIL

5.3. 3aBUCST JIM TJIaBHBIN BEKTOP M IJIaBHBI MOMEHT CHUCTEMBI CHJI OT BBIOOpA IIEHTpa MpUBE-
JIEHUS DTUX CUII ?
1. T'maBHBIN BEKTOp HE 3aBUCHUT, A TJIaBHBI MOMEHT 3aBUCHUT
2. OO6a — riaBHBIM BEKTOP U IIABHBI MOMEHT — 3aBUCST
3. I'maBHBIN BEKTOp 3aBUCHUT, a IIIaBHBIA MOMEHT HET
5.4. YkaxxuTe MaTeMaTU4eCKyIO 3alIMCh OCHOBHOM TEOPEMBI CTaTUKU
- n _ — — — — % — — — L _ _
L, (R =Y, (F); 2 F.F.E)~R"; 3. (RFE.F)~®'.M,); 4R =YF
i=1
5.5. Kakue ycnoBus paBHOBECHSI MOXKHO 3aIIMCaTh AJI IPOCTPAHCTBEHHOM CUCTEMBI Hapal-
JIENbHBIX CUJI, IMHUN ACUCTBUSA KOTOPBIX NapajliesbHbl OCH X ?



>.m,(F,)=0; 2m(F,)=0; S m,(F,)=0;
L. > m.(F,)=0; 2. Zmy(Fn):O; 3. S E, =0;
2Fx =0 > F.=0 2.y =0
5.6. Uto Ha3pIBaeTCA INIaBHBIM BEKTOPOM CHCTEMBI CHJI ?
1. Cwuna, koTopasi 0JHa 3aMEHSET ICMCTBUE BCEH CUCTEMBI CHUII.

2. Cwuna, KOTOpas paBHa FEOMETPUUECKON CyMME BCEX CHUJI CUCTEMBI.
3. MoMeHT, KOTOpPbI paBeH T€OMETPUUECKON CYMME MOMEHTOB BCEX CHUJI CUCTEMBI

5.7. Ha xy6 neiictByror cunel £, F,, F,, ompenenseMble COOTBETCTBYIOIMMH pEOpamu Kyba
¥ IMaroHaiblo ero rpanu. K uemMy NpUBOAMTCS CHCTEMa CHIL, €CIHU 32

LIEHTP [IPUBEACHUS IPUHSTH BEPIIMHY A? 7
1.R#0;M ;=0 |
2. IE:O;]\EA #0 iA £
3. R=0:M,=0 X
4. R#0;M ,#0 -

5.8. K BepmmHam ky0a ¢ IIuHHOM pedpa / mpuitoKeHbl
cunbl Fi =F, =F3; = F4=Fs = F¢ = F. Uemy paBHa npoekuus
IJIaBHOTO MOMeHTa M ) cuil Ha och Z ?

1. 2F; 2. Fl; 3. -2Fl, 4.0; 5.-Fl
Omkpvimas popma
5.9. CxoJIbKO ypaBHEHUI paBHOBECHUSI MOYKHO COCTaBUTh JJIsl IPOCTPAHCTBEHHOW ITPOU3BOJIBHON
CUCTEMBI cuI ?
5.10. Onpenenure riaaBHbI BekTOp cuctemMbl Tpéx cui F1=F,=F;=2 xH, 4
HaIpaBJICHHBIX MO CTOPOHAM PaBHOCTOPOHHETro TpeyroibHuka ABC,
€CJIM IJIMHA CTOPOHBI paBHa 0.5 M.

o L — Z
5.11. B Hayasne KOOpJAMHAT IIIaBHBINA BEKTOp R U ), 00pa3yioT -
nuHaMy. OnpenennuTs MOy IJTABHOIO MOMEHTa B Touke A Ha ocu OX, i
*
ecou R =30 H, M,=40 Hm u OA=1m. °
A 0 Y

Ycemanosums npasunvrnoe coomsemcmeue
5.12. YkaxwuTe, B KAKOM COCTOSIHUH, U3 0003HAYCHHBIX OYKBaMU, HAXOJIATCsI CBOOOTHBIE TEIa
TpU JICHCTBUH HA HAX CHCTEM CHUII, TJIABHBIA BEKTOP R” M TJIABHBIA MOMEHT Af ,KOTOPBIX IPUBE-

JICHBI HUKE
LR =0;M, #0 2.R"#0;M,=0 3.R"#20;M, #0 4R =0;M, =0

A. Teno HaxoIUTCSl B paBHOBECHUH (TIOKOE).
b. Teno coBepiaer nocTynareybHOE IBUKEHUE BAOJIb JIMHUU ACHCTBUS PAaBHOICHCT-
BYIOILEH CUJIBL.
B. Teno coBepiiaer BpamareabHOE ABUKEHUE BOKPYT OCH, IPOXOSIIEH YEpPE3 €ro NEHTP
TSXKECTHU, EPIEHANKYIISIPHO TIIIOCKOCTH JIEUCTBHSI Maphl.
I'. Teno coBepiiaeT BAHTOBOE JBH)KEHUE.

5.13.B BepurHax OpsMOYTOJIBHOTO Napajuiesienuneaa npuaoxeHsl cuibl Fi u Fo. )z
VYkazare 10 KakuM (GopMyJiaM HaxoJIATCs MPOEKLMU HAa OCH TJIAaBHOTO MOMGHT I E—

M) CHCTEMBI CHII.
1. Mox 2. Moy 3. Moz




A. -Ficcosa - Faacos B

B. Fibsina + FzCSil’lﬂ

C. Fibsina - Faasin
Tema 6.¥YcnoBusi paBHOBeCHs IJIOCKOi cucTeMbl CHJl. PepMBbI M UX pacyéT.
Ykazamv nomep npasunvrozo omeema

6.1. Kakyro u3 Tpéx ¢popM aHAINTUYECKUX YCIOBHI PABHOBECHSI HENb35
WCIIOJIb30BAaTh /I YKa3aHHOM Ha PUCYHKE IIOCKOW CUCTEMbI CUJT?

lezx:O; , LFe=0 2. my(F,)=0;
ZE} =0; ' ZmA(F;1):0; ch(ﬁn)zo;' A
YmF)=0.  Tmy(F)=0.  Ym,(F)=0. A
1

6.2. Ilockas cuctema mpor3BOJIBHBIX CHJI (HA PUCYHKE HE IMOKa3aHa) ICHCTBYET B INIOCKOCTH
mectuyronbHuka ABCDEK. [l He€ Heo0X0AMMO COCTaBUTh YpaBHEHUS] paBHOBECHS 110 BTO-

poii (hopme, T1Ie OJTHO U3 YPABHCHHIH - Z F, =0, a 1Ba Ipyrue ? Y} E D
L 2m(F)=0 5 Y mF)=0; 3 2 m(F)=0; K c
S my(F)=0 > m,(F)=0 > m(F)=0
A B X

6.3. Ha kakoM pucyHKe Ipe/CTaBlIeHa CTaTUYECKU orpenenumas gpepma?

" T 7 T 4 7
1. 2. 3.
6.4. YKazaTh 3aBHCUMOCTh MEXK/Ty KOJIMYECTBOM CTEpKHEH kK M KOJTMYECTBOM Y3JIOB N, OIpe/ie-
JSIFOILYIO TIPUHAIEKHOCTh KOHCTPYKIIMU K TUIOCKUM (pepMam.
1. k=3n, 2. k=nt+3, 3.k=2n-3, 4. k=3n-2.

6.5. JInst onpeaeneHus yCUIIUs B CTEPXKHSIX TUIOCKON (pepMbl METOIOM CEYEHHS CEKyIIast Ioc-
KOCTb ITPOBOJIUTCS:

1. Ipon3BOJIBHO;

2. 4epe3 TpH CTEPKHS;

3. yepe3 ABa CTEPKHSL.
6.6. YKaxuTe HOMEp HEHArpy>K€HHOT'O CTEPKHS

1.3 2.4 3.5 4.2 5.1

6.7. Onpenenuts ycunue B ctepxHe AC, eciu cuna F =600H

1.300+2 e ,

2.450

3.600~/2 -
4.519
5.1200

Ll
¥
o>
=

6.8. Onpenenuth ycuiive B cTepkHe 2, ecnu cuia F = 320



1. 160
2. 640
3.278

4. 480
5.368

6.9. Kak 3anucpIBaroTCsl aHaIMTUUECKHE YCIIOBUS PABHOBECUS TUIOCKOM CHCTEMBI

CXOSIIMXCS CUJIL, JIeXKAIMX B miockoctH XOY?

1 ZmA(Fi):O; ZFix:O;

SmolF)=0 T XF, =0 YE,

nexamux B mnockoctd XOY u napayensHeix ocu Y ?

ZF;'x :0;
1Y F, =0
> mo(F;)=0

Yemy paBen B KH Moayns peakuuu onopsl B (o =60°)?

1. 2
2. 4
3. 9
4. 15
5. 6

6.12. Onpenenuts B KH momynb peakuuu mapaupa C, ecnu q =3kH/m, / = 2m.

1. 342

2. 2
4

3. EVZ
2
4.6

5.642

Yxazamv nomepa 6cex npasunvrvix omeemoe
6.13. YKaXuTe CTaTUUECKU ONPEACTUMYIO KOHCTPYKIIHIO

; > mo(F;)=0;

=0

5 S mp(F)=0; ; > mo(F;)=0;

.ZFiz:O .ZFiy:O

4Z%=¢
X FL=0

6.10. Kak 3anuchIBatOTCS aHATUTUYECKUE YCIOBUSI PABHOBECHUS MIIOCKON CUCTEMBI CHJT,

4 ZFly =0;

Y F.=0

6.11. Ha Ganky AB nelicTByroT aBe mapsl cuin ¢ MomeHTaMu M;=2kHm u M,=8kHwm.

3mM

4
a
B
N o
A ¢
MD
T,
b




Omxpvimas ¢opma
6.14. CkoIbKO HE3aBUCUMBIX YPAaBHEHUM PABHOBECHS MOKHO COCTaBUTH JJISI CACTEMBI U3 TPEX

TeJ, HaXOAIIeICs o1 JEMCTBUEM IIJIOCKOM CUCTEMBI TPOU3BOJIBHBIX CHJT?

Tema 7. Cua Tpenus. LleHTp TsizKecTH TBEPAOro Tea.

Yxazamv nomep npasunvrnoco omeema
7.1. Ykazats npeaensl U3MEHEHUSI CUJIbl TPEHUS CKOJTbKEHUS

1. 0 <Fyp, 2.1 <F;p<iN, 3.N<F,, 4.0<F; <fN.
7.2. Kakas cBsi3b MEXIy KOOPPHUIUEHTOM TPEHHs CKOJIbXeHUs f 1 yriaoM TpeHus ¢ ?
1.f=o, 2. f=tgo, 3. f=sine, 4. f=cos

7.3. I1pu yBeIMUEHUHM TUIOIIAIA COTPUKOCHOBEHUS TPYITUXCS TTOBEPXHOCTEH KOADDHUITHEHT

TPEHUS CKOJIbKEHUSL. . .
1. yBenuumuBaercs; 2. HE U3MEHSAETCH; 3. yMEHbIIAETCA.

7.4. YKazaTh pacnoyIO;K€HHE IO OTHOLICHUIO K KOHYCY TPEHUSI PABHOICHCTBYIOIIECH aKTUBHBIX
CHUJI R (@ , IPUJIIOKCHHLBIX K TCITY, IJIA TOT'O I-ITO6I:I 9TO TCJIO HAXOAMWJIOCh B paBHOBCCHUH HaA IIC-
pOXOBaTOM MOBEPXHOCTHU

A
1. e — 7 ]
o~ ~ el S S
Vg ~ -~ -
e e Spep— T rd ' N
Y 7 i LY
A >4 L iy
N T f LY '
AN - — gy T 7
A\ e, W) ) =77 #
\\* <RNSNY Yy, 7 - N\ Lo dal [ /1
WAL Vi1l dm % > a8y ¥4
FARNSNIVRAd AN -~ % X\WW /N
TAY : 7 ~ oW FNANAVTI i
[ SN VAN | TICUINT M
— (O s on I~ LAY s
~ty N\ 7 i b [ NN 7/ 1
I 1073 AN r4 H iy L F s
K- N~ \. /7 F ANNT 7 7
N ATV 4 NN S F
= NAIS 7
= e s NS
T TS T
oty L ST, ST IIF IS T T
7L 1/ LSS TEL 7 T
7 s V14 N
wiie AN L /75N L

7.5. Teno Becom C=20H ynepxuBaercss cuioil S B paBHOBECHH Ha IIEPOXOBATON HAKIOHHOM
MI0CKOCTH (KO3 PHUIIMEHT TPEHHS CKOIBKEHHS Tela o riiockocTs =0,3). Onpenenuts MUHH-

MajibHOE 3HaueHue critbl S (B KH),ynepkuBaroiee Tea0 oT epeMenieH s BHU3 10 HAKJIOHHOM
MJIOCKOCTH. S

p—

1.12,6 2. 74 3. 68

4710

4. 14,4 5. 20,4

7.6. I1pn KakuX yCIOBUAX KaTOK paInyCcoOM T, BeCoM G KaTUTCS MO MIEPOXOBATOM TOPU30HTAIIb-
HOM TUIOCKOCTH 0€3 CKOJIBKEHUS MO JecTBUEM CUiibl (0, TPUIIOKEHHOM K LIEHTPY KaTKa(ecu:

O - KOOQPUIHMEHT TPEHUs Ka4eHUs, f —KOd(DOULUEHT TPEHHS CKOTBKEHNU)?

o
< 5 o S
L 2. >/ 3.%<p 4, < 570

0<%¢ 0< /G 0< /G 0> G 0:%6
r r

7.77. IIpy OIHOBPEMEHHOM IIOBOPOTE BCEX CUJI CUCTEMBI MapaJUICIIbHBIX CHJI HAa YTOJI O 10 4aco-
BOH cTpenke ux neHtp (1. C)...

1. cMmemaercs BOpago; 2. cMelaeTcs BIEBO; 3. ocTaéTcst HA MecTe
7.8. Kak onpenensiercst MOJIOKEHHE IIEHTPa TSHKECTH Tesa BecoM P?
_ _ =2 _
_ il = P __2hp _ TP = li
l.ic=="— 2. rc=c— 3.7 ==+ 4. 7o =—— 5. rC=PZ—
P r:p; P P -
> np; pi



7.9. Uemy paBHa KoopAuHaTa Zc LIEHTPA TSHKECTU
OJHOPOIHOM MPU3MBI?

SNhAPD =
|
(@)

Omxpvimas ¢opma

7.10. OnHopoanas 6anka AB onupaeTcst B Touke A Ha TIaIKYIO A%

CTEeHY, B Toke B Ha Hernagkuii nos. OnpenennTs HauMEeHbIINN
KO(DPUITMEHT TPEHUS CKOJIBXKEHUS TIPU KOTOPOM Oanka

OCTaHETCS B IIOKOE. A

7.11. K onHopoanomy katky paauyca R=0,5m u Becom G=400H \M
MpuJIoKeHa napa cuii ¢ MoMeHToM M = 20HM. Onpenenutsb

HaMMEHBIINNA KO3(PPHULIUEHT TPEHUsI KaueHUsl, IPH KOTOPOM

KaTOK HaXOAUTCS B IIOKOE.

wik
7.12. OnHopoaHas r-oopa3Has npoosioka ABC mojBemieHa B B |k c
touke K. Onpenenuts cootHomenue /i//, mpu KoTopom %
OTPE30K JIMHOHN [, OyleT HaxOAUTHCS B TOPU3OHTAITb- A
HOM roJioxkeHnuu, eciid BK =0,2 /. - i}

7.13. YUemy paBHa KoopauHata Xc LeHTpa Y
TSDKECTH T-00pa3HOi
OJIHOPOJTHOM TIPOBOJIOKH? 4

o]

-4



Paznen: Kunemaruka.
Tema 1. CnocoObl 3a1aHusl IBUKEHUSI TOUKH. CKOPOCTH M YCKOPEHHE TOYKH.
Yxazamv nomep npasunvrnoco omeema
1.1. Kak 3anuchiBaeTCs 3aKOH MPSIMOJIMHEHHOTO IBUKEHUS TOUKHU?

1.x=f(v) 2.x=f(1) 3.v=£(1)
1.2. Vxaxure, 1o Kakoi (HopMyJie ONpeaesieTcs: CKOPOCTh MPSIMOIUHEHHOTO ABUKCHUS
TOUYKH (B 0011IeM ciydae)?

1. V= 2. V=—" 3. v=Xx-t

4 dt

1.3. Kakoii BuJ1 ABHKEHHS TOUYKH MpeACTaBiIeH rpaduxkamu?

X %
Xo ]
0 t 0 £ 0

1.paBHOMEpHOE MPSIMOJIMHEUHOE ABUKEHUE
2.IpSAMOJIMHEMHOE paBHOYCKOPEHHOE JBH)KCHUE
3.mpsIMOJTMHEHHOE PaBHO3aMEIJICHHOE JIBUKEHUE
1.4. Kak 3anuchIBaeTcsi 3aKOH MPSAMOJIUHEHHOTO PABHOMEPHOTO ABUKEHUS TOUKH?
gt 4
3.85=V-t 4S=7

1_S=S0+6"t 2_S=V0'fi

1.5. Kakoii BuJ1 ABHKEHHS TOUYKH MpeACTaBiIeH rpaduxkamu’?

X, v |
Z 0 3 :

| P
0 0 =
1.mpsAIMONTMHEHOE paBHOMEPHOE JABMIKECHHE; 2.MPSIMOJIMHENHOE PABHOIIEPEMEHHOE JBUKECHUE
3.KpUBOJIMHEMHOE PaBHOMEPHOE JBUKEHUE; 4. KPUBOJIMHEMHOE PAaBHONIEPEMEHHOE JIBUIKEHHE
1.6. 3aKOH KaKoro JBM>KEHUSI TOYKH ONMHUCHIBAETCSA BBIPAKECHUEM

1.mpsIMOTMHEHOE paBHOMEPHOE ABMKEHHE; 2.IPSIMOIUHEMHOE paBHONIEPEMEHHOE JIBUKEHUE
3.KpUBOJIMHEMHOE PaBHOMEPHOE JBUKEHUE; 4. KPUBOJIMHEITHOE PAaBHOIIEPEMEHHOE JIBHXKCHUE

— 3T ~ R
1.7. Jano ypaBHenwue npikenns Touku 7 =1¢"1 +4¢j + 3k . Yemy paBHa ckopocTh TouKH (B
M/C) B MOMEHT BpeMeHH t;=1¢ ?

1. 5; 2.7, 3. 10; 4. 6; 5.4
1.8. JlaHO ypaBHEHHUE JBUKEHHS TOUKU V' = [ 7+ 6t + 9% . YeMy paBHO yCKOPEHHUE TOUKH (B
M/c%)?
1. 2; 2. 6; 3. 9; 4. 15; 5.4



1.9. Ha xakoM pHUCyHKE IIpe/ICTaBI€Ha €CTECTBEHHAs CUCTEMa KOOpAUHAT ?

1. I; 2. 1 3. 11

1.11. Kak Ha3bIBaeTCs MIOCKOCTh, B KOTOPOM JISKUT BEKTOP YCKOPEHUS ?

l.HOpMaNIbHOM; 2.KacaTenbHOM; 3.conpukacaroniencs
1.12. Kak BBIYMCIIAIOTCS MOAYJIH CKOPOCTU U YCKOPEHMSI TOUKH 10 UX
MPOEKLMSIM Ha AEKapTOBbIE OCH KOOPIUHAT?

Lv=v.+tv +v,. a=a ,+a, +a,

2 V=V, +V, v a=.Ja, +a, +a.

. 2 2 2 . 2 2 2
3_V—\/vx+vy+vz : a—\/ax+ay+az

2
1.13. TToe3x ABMKETCS COTTIACHO YPaBHEHUIO: S = 0,17 +1¢ ,(s—BM,t—BC.).
KakoBa cpensisi CKOpoCTh moe3/ia (B M/C) 3a BTOPYIO CEKYH/y OT Hauaya JABMKEHU?

1. 1,3; 2. 1,2; 3. 2.4 4. 1,4 5. 35
ds
1.14. Ckopocth Touku M: V= E .YKaxxuTe, NpaBUIIbHbBIC 3alIMCH MPOEKIUIA BEKTOPA YCKOpE-
HUS TOYKU Ha KacaTellbHYI0, IIaBHYI0 HOpMaJlb, OMHOPMAJIb.
dv Vv dv Vv
1.a,=—,a,=0,a. =— 2a =—,a,=—,a,=0
dt yo, dt o,
Vv dv
3.a,=—,a, =0,a, =——
yo, dt

1.15. Touka ABM>KETCS IO KPUBOJIMHEWHOHN TPAEKTOPUU 110 3aKOHY S =3t — 2t (M). B MomeHT
BpeMeHU t=1¢c HOpMaJIbHOE YCKOPEHUE TOUKHU an=6Mm/c’. Yemy paBeH (B M.) B 3TO BpeMs paju-
yC KPUBU3HBI TPACKTOPUH TOYKH (p)?

1.2; 2.8; 3. 1,5; 4. 45 5.10
1.16. Kak BBIUMCIUTH MOAYJIb YCKOPEHHS TOUKH 10 MPOEKIUSAM BEKTOPA YCKOPEHUS Ha €CTECT-
BEHHBIE OCH KOOPJAWHAT?

1. a=a,—a, 2_a=\/a3+a5 3. a=4/a,+a,



1.17. lanbl ypaBHEHUSI IBH>KCHHS TOUKH: X = 3sint, y=3cost (X, -BMm, [-3 c).
VYKaxuTe NpaBUIbHYIO 3alIUCh YPABHEHUS TPACKTOPHH TOUKH.
x> +y>=9; 2. y=x+9; 3. x+y=3; 4. x> +y*=3
1.18. Kak onpenensieTcss KOCUHYC yrila MKy BEKTOPOM CKOPOCTH TOUYKHU U 0cblo OX ?

V. V
1. cosa:V;, 2. cosa=—, 3.cosa=V_-V.

X

1.19. Jlanst ypaBHenus amkerns Toukn X = 1.5¢>, y=4t(X,) - 8w, [ - ). Haiitu cxo-

POCTb TOUKM B MOMEHT BpeMenu [ = le.

1. 2.35, 2. 427, 3. 35, 4. 7, 5.6
1.20. /laHbl ypaBHEHUS IBUKCHUS TOYKH X = [ . , y=4t 2 (X,Y-BwM, I -Bc). Haiitu yckope-

HHUA TOYKH B MOMCHT BPpCMCHU t = 1 C.
1. 5, 2.8, 3. 10, 4,12, 5. 14
1.21. B KakoM JIBUKEHHHM YCKOPEHUE TOYKH BCE BPEMSI paBHO HYJIIO?
1. B paBHOMEPHOM ABM>KEHHUHU IO OKPYKHOCTU
2. B IPSMOJMHEMHOM paBHOMEPHOM
3. B IpSAMOJIMHEWHOM pPaBHOIIEPEMEHHOM

1.22. B kakoM JBUKEHHH Y TOYKH BCETa €CTh HOPMAJIbHOE YCKOpEeHHE?
1. B IpsAIMOIMHEMHOM PaBHOMEPHOM JIBUKCHUU
2. B KpUBOJIMHEHTHOM PaBHOMEPHOM JIBHXKCHUH
3. B IpSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU
4. B KpUBOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KCHUH
1.23. JIBW>KEHHE TOYKHU 110 KPUBOJHMHEHHON TPACKTOPUH 33JJaHO YPABHEHHUEM S =3t* +2t — 4 (B
M.). B MomMeHT BpeMeHnu t=1c HOpMalIbHOE YCKOPEHUE TOUKH @, =5m/c’. UYemy B 2T0 Bpems pa-
BEH Paguyc KPUBU3HBI TPAEKTOPUU TOUKH?
1. 1,2; 2.0,4; 3. 1,5; 4.0,8; 5. 0,6
1.24. Touka IBUKETCS MO MPSMOI co ckopocThio vV = 0,4t (B M/c.).OnpenenuTs e€ KOOpAUHATY S
B MOMEHT BpeMeHHu t=3c , ecnu nipu to =0, so =0.
1. 1,8; 2.0,8; 3. 1,6; 4.3,6; 5.24

Omxpvimas ¢popma
1.25. JIBW>KeHME TOUKH MO ONPEACIEHHON TPACKTOPUH 33J]aHO YPABHEHHUEM S = 20 — (B M.).
Yemy paBHa CKOPOCTb TOUKH B MOMEHT BpeMeHH t=1¢?

Yemanosums npasunvnoe coomsemcmaue
1.26. Kak 3anuchIBaeTCsl 3aKOH JIBMXKCHHS TOYKH MPU PA3IMYHBIX CIIOCO0aX 3adaHus €€ IBIKe-
Hus?

1. BekTOpHSIii A). S=f(1),
2. KoopauHaTHbIH B). ¥ =7(?),

x = f,(0),
3. EcrectBennbiit B). V= 1>(0),

z= /(1)



Tema 2. C105kHO€ ABHKEHHE TOYKH.
Ykazamo nomep npasunvnoco omeema
2.1. duck pannyca R =0,4m Bpamaercs ¢ IOCTOSTHHOW yIJI0BON
CKOPOCTBIO ®=4paji/c BOKpYT HeMmoABUk HOM ocu Z. [To 0601y
JHMCKa JIBMDKETCS TouKa 1o 3akoHy OM =4t (m). Uemy paBHa
JIyroBas koopauHaTa S (M) Touku M B MoMeHT BpemeHu t=0,5c¢,
eciu npH typ =0 Touka Haxoaunach Ha ocu X?

1. 3,6; 2. 4; 3.4,6; 4.5,2; 5,6
2.2. B tpy0Oke, Bpamaromieiicst BOKpyr ocu Z, ABmxercs mapuk M. Ha kakoit cxeme nmpaBUIbLHO
MOKAa3aHO OMpeJielieHne aOCOIIOTHOM CKOPOCTH IapuKa?

7 Z = ~ . 24
bw chw Ve ys chw
ol B NE ol MLl . o ;_M._"ﬁ_“/a; )
/ fi Y Vor Y Vaep Y
X 7u X X
2 3

2.3. 3Has, 410 Va5 =V, T Vyep KaK MPABUIILHO BHIYUCIIUTE a0CONFOTHYIO CKOPOCThH TOUKH?

2 2
v 6 z\/(v;b') +(vglv6) ; 2. Va Vva6 +va6 3. V _V;6 +v¢)1}6

2.4. B KpUBOIIMITHO-KYJTUCHOM MEXaHU3ME KPUBOILIMIT
OA=0,2m Bpamiaercs ¢ MOCTOSSHHON YTI0BOM CKOPOCTHIO
=15 pan/c. OnpenenuTbs OTHOCUTEIBbHYIO CKOPOCTh TOUKH A
B MOMEHT BpeMEeHH, Koraa yroia ¢=60°.

1. % 3\/_ 4, 2\/5;

2.1,5; 3. —;
2

5.2,5

2.5. Ykaxure, kakas Gpopmyia MpuMeHsIeTCs ISl ONpeIeIeHHs] a0COTIOTHOTO YCKOPEHHUS TOUKH
IIPU NIEPEHOCHOM IOCTYIATEIIbHOM JABHKEHUU

1. aa6 = anep + aom; 2. aaé = anep + aom +a

Kop >

3.a,=a,,ta, 4.a,=a,,+a, +a,,

om ’
2.6. Ykaxure, Kakyto GOpMyIly CleZyeT B3sITh JUIsl ONpeieleHHsI a0COTIOTHOTO YCKOPEHUS TOU-
KU MPU IEPEHOCHOM HETIOCTYNAaTeIbHOM JBUKEHUU

L. A = ane + Aop s 2. aa6 + + Kop;
3.4,=4a,,+4d,,; 4. 5 = Ay, +a,, +a xop

2.7. Kak onpenensercs Mmonyib yckopenust Kopuonuca?

la,,=0,,V,, sma ;2.a,, = anep Vo “SINAS 3. @y, =20y, Vo -COS A

I7Ie 0 - YTOJ MKy BEKTOpaMH YTIIOBOW CKOPOCTH MIEPEHOCHOTO MBUXKEHHUS ( @,,,, ) U OTHOCH-

nep

TEIBHON CKOPOCTHIO (V,,, ).

2.8. B TpyOke, Bpamaromeicsi BOKpyr ocu Z, aABuxkeTcs mapuk M. Ha kakoii cxeme JT0myIieHbl
OLIMOKH B HAIPaBJICHUU BEKTOPOB gCKOpeHI/II‘;I?
7

TRE  Grep
oW /
M /Qor Var

X
SE. Liwp
W

a

M/ Qor Vor




2.9. ITo 000y Moy IMCKA, BPAIAIOIIETOCs BOKPYT TOPU30HTAILHON OCH, IBUKETCS TOUKA C OT-

HOCHUTENbHOU cKopocTeio V . VkaxkuTe, rae yckopenue Kopuonuca Touku paBHO HyIIO

Vor
1.B Touke M, - M
2.B Touke M, \or £
3. B Touke M3 m[\ M, My w4
4. BO BCeX TpEX 7AW 7
TOYKaxX Vor

2.10. IIpsimoyronbHast JIaCTUHA BPAIAaeTCsl BOKPYT OCU Z MO 3aKOHY
(p=3t2 (pan). Ilo quaroHanu MJIaCTUHBI JBUXKETCS TOYKA
M 1o 3akony OM = 4t(m). Haiitu B MOoMeHT BpeMeHnu t= 0.5 ¢ §
KOPHOJIMCOBO YCKOPEHHUE TOUKH.

1.124/3; ’

2.12;
3.24;

4.24+/3; 0
5.6/3 7

Yxazamo Homepa ecex npasulibHblx omeenios

2.11. Ha xakux cxeMax NpaBUJIbHO yKa3aHbl HAIIPaBJIEHNUs BEKTOPOB YCKOPEHUN
=n

A ™

2.12. Ctepxensp 1 BpamaeTcs BOKPYT HEMOABUKHON OCH € IIOCTOSIHHOM YIJIOBOM CKOPOCTHIO M.

ITo cTepKHIO ABUKETCS TON3YH 2 cO CKOpocThio V . e Ha pUCyHKE NPaBUIBHO IIOKAa3aHO Ha-
MpaBJeHUE KOPUOIUCOBA yCKOopeHus T. M?

op 7
M f Qko
}gv S
i3 W
, /
f

Yemanosumu npasunvornoe coomeemcemesue
2.13. Pacnpenenute, KaKOMy IBUKEHHIO B CJIOKHOM JIBM)KEHUU TOYKH COOTBETCTBYET OMNpeEe-

JICHHUC

1.a0com0THOE IBUKEHUE TOYKHU
2.0THOCHUTEJIbHOE JIBM)KEHUE TOUKH
3.epeHOCHOE ABUKEHUE TOUKHU

A. IBWKEHHE TOYKH OTHOCHUTEIBLHO MOJABMIKHOM CUCTEMBI OTCUETA

b. nBrxeHMre MOABMIKHON CUCTEMEI OTCUETA OTHOCUTEILHO HEIIOABKHOU

B. nBmxeHmne TOUKH OTHOCHUTEIBHO HEMOABMIKHON CHCTEMBI OTCUETA



2.14. TpyOka BparaeTcst BOKpYr ocH Z HENOJIBM)KHOM cucteMbl koopauHaT XY Z.
[To TpyOxe aBmxetcs mapuk M. Onpenenute, Kakoe IBMIKEHUE sl TOUKA M:
1. OTHOCHUTEIIBHOE;
2. TMEepPEeHOCHOE;
3. alcomoTHOE
A. nBmxeHue mapuka (Touku M) o Tpyoke;
b. nBuxeHMEe mapuKa OTHOCUTEIBHO HEMTOABUKHOU CUCTEMBI XY Z;
B. nBmxeHne TpyOKM OTHOCHUTEIHLHO HETIOIBIXKHOM cUCTEMBI XY Z

Tema 3. IlocTynaresbHoe M BpalaTejibHOe IBUKeHNE TBEPAOro TeJa.
Yxazamv nomep npasunvrozo omeema
3.1. Ilpu KakoM JBMKEHUU T€Ja BCE €r0 TOUKU OMUCHIBAIOT OJJMHAKOBBIE TPACKTOPUH U MMEIOT
B KQKIbIi MOMEHT BPEMEHH OJMHAKOBBIE TI0 MOYJIIO U HAIIPaBJIIEHNUIO CKOPOCTU M YCKOPEHHUA?
1. npu BpamaTrenbHOM JIBUKEHUN
2. IpY MOCTYIATENbHOM JABUKEHUH
3. Ipu MIIOCKOM JIBUKEHUU
3.2. KBagpaTHas 1iacTHHa COBEpILAET MOCTyNaTeabHOe IBMKeHne. OnpenenuTe yckopeHue (B

m/c?) Toukn C, eCIi H3BECTHBI dy = 4%, ap = 3%. i
c c
1. ac=1
2. ac= 3,5
3. ac= 5
4, ac=4

0 01 o
5. q0="1 2 L &

3.3. Ykaxute, Kakas U3 NPUBEAEHHBIX 3aBUCUMOCTEM, SIBIIIETCS 3aKOHOM BpAIlaTEIbHOTO JBU-
JKeHud Tena ( ® — yraoBas CKOPOCTb, € — YIJIOBOE YCKOPEHHE, t — Bpemsi).

1. o= f(w); 2. o= f(e); 3. o=1(t)
3.4. Teno BpamaeTcs Mo 3aKOHY: (p=3>t2 + 2 (¢ — B pan). YeMy paBHBI YIJIOBbIE CKOPOCTb U YCKO-
peHue Tena B MOMEHT BpeMeHH t;=1c?

1. 6;6 2. 3;6 3. 6,0
3.5. B Kakux eAMHUIIAX U3MEPSAETCS yrioBas CKOpocTh B cucteme CIH?
|, PO y, P99 3, Pa0 4 206
c c MUH MUH
3.6.Kakas 3aBUCHMOCTH MEXY YaCTOTOW BpalleHUs B 00/MUH U YITIOBO CKOPOCTHIO?
Ten 2r
l.o=2-7T-n; 2. 0= D 3L o=—; 4, o=—
30 n 30-7
3.7. Kak 3anuchIBaeTCs 3aKOH paBHOMEPHOTO BPAILIEHUS TeJla BOKPYT HEMOBUKHON OCH?
) el 2
lL.o=w-t; 2. p= 3. p=w,-tx ;4 op=¢-t

)
t
3.8. Kak 3amnucbIBaeTcsi 3aKOH U3MEHEHHS YIIIOBOW CKOPOCTH TeJla IIPU €ro paBHOYCKOPEHHOM

BpalleHuu?

lL.o=—; 2. w=w,—&-t; 3. W= ;

t 2
3.9. Ecnu Touky Tena, Bpalllatoierocsi BOKPYT HEMOABUXKHOM OCH , yIaJsTh OT OCU BpallleHUs,
TO KaK 3TO OTPA3UTCs Ha JIMHEWHOU CKOPOCTH TOYKH ?

1.  He usmeHHUTCS; 2. yBENIUYUTCS; 3. YMEHBIIUTCS

4. o=@, +&-t

3.10. KakoBa cBsI3b MEKIy TMHEMHBIMU XapaKTEPUCTUKAMU TOYKH (V, dy, d;) ¥ YIJIOBBIMHU Xa-
pakTepucTuKaMu tena (o, €)?



2 2 2
l.v=wR, a,=w°R, a;=¢R; 2.v=wR, a,=¢R, a,= o°R; 3.v=w/R, a,=w°/R, a,=¢/R
3.11.Ha kakom prCyHKe NMpaBUIbHQ MTOKa3aHa CKOPOCTh TOUYKU A?

3.12. Ha kakoM pHCYHKE MPaBUILHO MOKA3aHO YCKOPEHHE TOUKU A?
a,

N

1
& h
e
w A
A

3.13. Teno Bpamaercs ¢ yriioBoil CKOpOCThIO 0=4 paj/c. Yemy paBHa CKOPOCTh
TOYKHM T€Ja, HaXOAIIelcsa OT OCH BpaleHus Ha pacctosiHuu 0,5 m?

1. 2; 2. 4 3. 8; 4. 10
3.14. Teno BpamaeTcs ¢ HOCTOSHHOW YIJIOBOW CKOPOCThIO ®=2 paj/c. Yemy paBHO yCKOpeHHE
TOYKHM TeJia, HaXOJAIIEIHCS OT OCH BpalleHus Ha pacctosiHuu 0,6 m?

1. 1,2 2. 14; 3. 2,4 4. 3,2
3.15. BexTop TMHEHHOT0 YCKOPEHUS TOYKH COCTABJISIET B TAHHOM €€ TOJI0KEHUHU YT O 60° ¢
KpaTyaiImM pacCTOSIHUEM OT TOUKH JI0 OCH BpaleHus Tena. Uemy OyaeT paBeH 3TOT YroJl, eCliu
YKa3aHHOE pacCTOSIHUE COKPATUTCS B JiBa pa3a’?

1.30%; 2.60"; 3.90°; 4. 120°
3.16. Ecnu nano ypaBHeHue BpamieHus (¢=f(t)) Tena BOKpyT Mojtoca, To Kak ONMPeaeIsioTCs Y-
JIOBBIE CKOPOCTh U YCKOpeHue?

do dw ? .

@
lLo=—,6=—"—; 2. 0="7,8=—,; o=¢p-t,e=0w-t
i’ di T Y

Yxazamv nomepa 6cex npasunvnvix omeemos
3.17.YkaxuTe, Ha KAKUX CXeMax MPEACTaBICHO YCKOPEHHOE BpalllCHUE Tea.

Z
i

Ej ™

i AL
1 2 3 4
Tema 4. IlnockonapaJieabHoe IBUKeHHE TBEPAOTO TeJa.
Ykazamv nomep npasunvrozo omeema
4.1. Ha xakue IBMKEHUSI MOKHO Pa3JIOKUTh TJIOCKONApaIeIbHOE IBUKEHUE Tea?
1. Ha IBa HOCTyHaTeJIBHBIX JOBUXKCHUA C ITOJTFOCOM
2. Ha MOCTYMAaTEJIbHOE JBMKEHNE U BpAI[CHUE C TIOJIF0COM
3. Ha MOCTYMAaTeIbHOE C MOJIOCOM U BpaIleHUE B IIIOCKOCTH BOKPYT MOIIOCA
4.2. IInockonapaieIbHOMY JIBUKEHUIO TEIa HE CBOMCTBEHHO:
1. BCC€ TOUYKU TECJIa I[BI/I)KyTCSI Hapanneano Ol[HOfI H€HOI[BH)I(HOI>'I IIJIOCKOCTHU
2. 0 IBMKEHUH TeJIa MOXKHO CYIUTH MO JIBM)KCHHIO OJTHOTO €T0 CEUSHUS
3. TpaeKTOPHUH BCEX TOUYEK TE€Ja OJJUHAKOBBIC



4. npu IBUKEHUU UMEETCS OJHA TOUYKA, CBSI3aHHASI C TEJIOM, CKOPOCTh KOTOPOM paBHA HYJIIO
4.3. B naHHbIli MOMEHT BPEMEHM U3BECTHBI HOPMaJbHAS U KacaTelbHas COCTABIISIONINE

— 2 2
yckopenus d,, (a,,=4m/c”, a,,=0,8m/c” ).UeMy paBHO B 3TOT MOMEHT BPEMEHHU YIIIOBOE

yckopenue maryna AB (&,) B pan/c’, ecmn AB=0,5m? 1 A o

? 7

M e
A— OO
S
(&

1

4.4. YKaxxuTe 3B€Hbs, COBEPIIAIONINE MIIOCKOMAPAIIIEIbHOE JBUKEHUE

{1 2 5 6 A 7 10

%
Sy

1. 1;3;7:8 2. 1;3;5;7:9 3. 2:4;6;8;10 4. 2;5;6;9
4.5. Kak onpenensieTcsi CKOPOCTh MOJTt0ca, eciu JaHo: Xa=f(t), ya=f(t)?

dx d
LV, = dA v, :—C);A LV =4Vvi+ V)
t t

Z_V = )v ,V—V Vy

A A

d’x d’
3. Ve ==t 7V, :—dJ;A V=aJvi + V)
4 4

4.6. Kak onpenensercs yCKOpEHUE MOIroca, eciu n1aHo: Xa=f(t), ya=f(t)?

_ dzxA _ dzyA

a, = :a D)
LS ™ 7 g

dx ay /
. a4, =—=,a, =—%,a=.,la,+a
dt 7 dt d
d*x d? R
3. ax: ZA,ayz ');A,a: ai‘i‘ai
dt dt

4.7. Kakast yacTh ABMKEHHSI 3aBHCHUT, U KaKas HE 3aBHCUT OT BHIOOPA MOJIIOCA MTPH Pa3I0KEHUU
MJIOCKONAapaJUIeNIbHOTO IBUKEHHS HA COCTABHbBIE YACTH?
1. oT BeIOOpa MMOJTIOCA 3aBUCHUT MOCTYIATENBHOE ABH)KEHHE BMECTE MOJTIOCOM;
2. oT BBIOOpA MOJTIOCA 3aBUCUT BpallaTebHOE IBUKEHIE BOKPYT MOJIOCA;
3. oT BBHIOOpa MOMIOCAa 3aBUCHUT IOCTYMATENbHOE ABIKEHHE C IOJIOCOM U HE 3aBUCUT
BpallaTeIbHOE JBUKEHNE BOKPYT MOIIOCA 7
B

a=a, +ta,

V
A
4.8. Crepxenb AB nnunoi 0,5M ABUKETCS B IIIOCKOCTH qepTema.I
B HekoTophIif MOMEHT BpeMeHU Va=vp=10 M/c, yemy mpu 3TOM™
paBHAa MTHOBEHHAs YTJIOBast CKOPOCTh?




1. 0; 2.5 3. 10; 4. 20
4.9. Ilpu Bpamenuu kpusomumna AO ¢ MOCTOSHHOW CKOPOCTHIO @ =4 paj/c koieco 2 paamyca
1,=0,2M KaTuTCA 6€3 CKOIBKEHHS 110 HENOABMKHOMY Kojecy 1 paauyca r; =0,3Mm. Onpenenuthb
MTHOBEHHYIO YTJIOBYIO CKOPOCTH KoJieca 2 (B paz/c).

l.o 4, :;—;
2. 0, = ;;
3.0, = Z;
4. a)AB:Z‘z 7

4.12. CkopocTts B Touke A paBHa 4 m/c. Uemy paBHa ckopocth Touku C (AC= CB)?

0. \50

halh i e
w
S

VA

4.13. MrHOBEHHBIM LICHTPOM YCKOPEHUI Ha3bIBAE€TCSA TOUKA, Y KOTOPOIL. ..

1. ckopoCTh paBHA HYIIIO
2. yCKOpPEHUE PaBHO HYJIIO
3. yCKOpEeHHUE OCTOSIHHO
4.14. Yka3aTp N0ocae0BaTeIbHOCTh TOUEK ISl OMPEICIICHUSI CKOPOCTEW B MHOT'O3BEHHOM



LIAPHUPHO-PHIYAKHOM MEXaHU3ME, €CIIH 3aaH0 BpaleHue kpusommuna O A.

1. A,C,B,F,D,E
2. A,B,C,D,F,E
3. A,B,D,E,F,C
4. C,B,A,D,E,F
5. E,D,F,B,A,C

4.15. Koneco xartutcst 6€3 CKOIBKEHHUS 110 HETMOBUKHON TNIOCKOCTH, TaK YTO CKOPOCTH €T0
neHTpa (1.C) moctosiHHA. YKaXUTe, Ha KAKOM PUCYHKE MTPaBUIILHO ITOKa3aHO HaIlpaBJICHUE yC-
KopeHus T.M.

4.16. Ha kakoM pucCyHKe IpaBUIBHO rpaduyecku
OIIpeIeNIEHbl CKOPOCTU TOYEK
KPUBOUIMITHO-TIOJI3YHHOTO MEXaHHU3Ma
(MpaBWJIBHO MOCTPOCH IIJIaH CKOPOCTE)?

4.17. TlpsimoyrombHbiii Tpeyronsauk ABC (£ BAC=30°)
COBEpUIACT MJIOCKONAPAJIIEIBHOE IBHKEHUE B INIOCKOCTH
pucynka. HarpaBneHnue CKOpocTel TOYEK B JaHHBI MOMEHT 30,
BPEMCHHM YKa3aHO Ha pUCyHKe. UeMy paBHa MTHOBEHHAs
YIJ10Basi CKOPOCTb TPEYTOJIbHUKA, €CIIU B ’TOT MOMEHT i

BpeMeHu ckopocth Touku C (V) paBHa 2,4m/c? b
1. 1; 2.1,2; 3.0,6; 4.0,8; 5.48 B v C

4.18. KakoBa yrioBasi CKOPOCTb KoJieca, €CJId TOUKa A UMEET
CKOPOCTh VA=6 M/c, a paamyc koneca r= 0,4m ?

1. 12¢; 2. 15¢; 3. 20¢’!




4.19.Ha kakoM pUCYHKE MPaBUIBHO TpapUUECKH ONpeeTICHbl YCKOPEHHs ToueK (TIOCTPOEH IUIaH
YCKOPEHHI) KPUBOIIMITHO-TTOI3YHHOTO MEXaHU3Ma?

AL

4.20. Ha xakoil cxeMe IIPaBHJIBHO [10Ka3aHa pacCTaHOBKA CJIaraéMbIX BEKTOPOB YCKOPEHUs TOU-

kn B (dp :aA +aA +aBA +aBA)?

1.T. A; 3.1.C

4.23. Vxaxure GopMyy s OpeaeeHNus CKOPOCTH TOUKH
B, eciu n3BecTHa CKOPOCTh TOUKH A

v, -sin60° v, -c0s30°
1 vy =—A——— 2. vy =t ——
cos30 cos60
N -sin 60’ v, -c0s60’
V=T T 0, =0

- ; 4, Vy =
sin30° 5 cos30°




Ykazamv nomepa écex npasunbHvix omeemos
4.24. Ha xakux pUCyHKax NpaBUJIbHO HalJeHa CKOpocTh Touku C?

Yemanoeums npasunvrnoe coomeemcmeue
4.25. Kak 3anuceIBaeTcs 3aKOH JIBU)KCHUS Teyia?
1. mpu mocTynareabHOM JABUKEHUU
2. Ipy BpauiaTeIbHOM JIBHOKEHUU
3. IpU TUIOCKOMAPANIENTbHOM JABUKEHUU
A. o=f(t)
b. XA=f1(t), yA=f2(t), (p=f3(t)
B. XA:fl (t), yA:fz(t), ZA:f3(t)

Tema 5. Ci1o:kHOe IBHKEeHHE TBEPAOTO TeJIa.

Vkazamo HOMEDp npasulbHOc0 omeema

5.1. KpuBommun 1, Bpanasicb ¢ mOCTOSIHHOM YTJI0BOM CKOPOCTHIO M1, Z

MPUBOJIUT B IBIKEHUE KOHIMUECKOE 3y04yaToe KoJieco 2, KOTopoe Z Z

KaTUTCS 110 HEMOJIBUYKHOMY KOHHUYECKOMY 3y0duaTomy Kojecy 3. W 1 Z\
1

UeMy paBHa abCONIOTHAs YIIIOBasi CKOPOCTh Koseca 27

-

1. 2a; 2.@?; 3. a)lx/g; 4. a)lx/g; 53w 4 éd

5.2. TBépnoe Teino Bpalaercss BOKPYT MOABUKHON OCH Z € YTIIOBON CKOPOCTBIO Oy U OAHOBpE-
MEHHO BMECTE C 3TOM OChIO BPAIIA€TCSI BOKPYT HEMOJABHKHOM OCH Z C YIIIOBOM CKOPOCTHIO M.
Kak onpenenuts abCONOTHYIO YTIOBYIO CKOPOCTh (, Tena?

Lo, =0 -0, Z4

2. 0, =0, +, - Z

3w, =0, -0, Z

4 0, =0, +0,

G -0 XD 0

500,=0,. X0,
5.3. Teno BpaiaeTcst BOKpYr oCH Z IPOTUB X0J1a YaCOBOW CTPEJIKU C z 7
YTJIOBOM CKOPOCTBIO (] U OJTHOBPEMEHHO BOKPYT OCHU 7| IO X0y '
YacOBOM CTPEJIKH C YTITIOBOM CKOPOCThIO ;. Kakoe abcomoTHOe ||

JBIDKCHHUE COBEPIIAET TEJI0, €CIH M= W7
1. Teno BpamiaeTcsi BOKpYT OCU Z; € YIJIOBOM CKOPOCTBIO ®,=®]+®)
2. Teno BpamaeTcst BOKPYT OCH Z; C YII0BOH CKOPOCTBIO M,=®* M
3. Teno nBUXKETCS MOCTYNATENBHO 7
4. Teno BpaiaeTcss BOKpYr MTHOBEHHOM OCH BpaIllEHHS, PACTIOJIOKEHHOM



oA yriiom 45° k ocu Zj, € YriioBOH CKOPOCTBIO M=+,
5.4. IlonBwxHBINA KOHYC 1 KaTUTCS 6€3 CKOJIBKEHUS TT0 HETIOJIBIXKHOMY KOHYCY 2. OnpenenuTh
MT'HOBCHHYIO OCh BpalllcHHS KOoHyca 1.

5.5. Jluck 1BpamiaeTcst ¢ MOCTOSTHHOM YIJIOBOM CKOPOCTBIO ®=3pajl/C BOKPYT MOJBMKHOW OCH
Z| ¥ BMECTE C OCbI0O — OJHOBPEMEHHO C MOCTOSHHOW CKOPOCTBIO ¥y =2paj/c BOKPYT HEMOJ-
BIDKHOM ocu Z. Kak pacmnosioxeHa MrHOBEHHas OCbh BpalieHus nucka 1, ecnm OA=Im ?

1. MrHoBeHHast OCh BpalleHUsl OTCYTCTBYET
l 2. MrHoBeHHas OCh BpallEHUs TPOXOJUT YEPE3 CEPEIUHY
s otpeska AO napasensuo Z u Z,
w 3. MrHoBeHHas OCh BpallleHHs IPOXOIUT MapajlIeabHO Z
A f u Z, BHyTpu otpe3ka AO Ha paccrostauu 0,3M ot ocu Z

4. MraoBeHHasi OCh BpalllEHHs TPOXOIUT MAPAIIIEIbHO Z
u Z, BHyTpu otpe3ka AO Ha paccTostHuu 0,6M oT ocu Z

Z

5.6. Kon KaTUTCS 0€3 CKOJIBKECHHUSI 10 HEMTOABUKHOMY KOHYCY 2 ¢ IEPEHOCHOU YTIIOBOM
CKOPOCTBIO ®(,=const. YeMy paBHa abCONIOTHAsI YTIIOBask CKOPOCTh KoHyca 1, ecmu R=1,51 ?
w
120° P2 LA
600 1 2
A T o 2. a)lx/g
\ 5 23
7 \ R 3. 0o ——
i - B 3
1
R V3
P 4] 4 a)l -
- 0__~ 3
V3
r Z 5. 0 —
“7
5.7. Ecnu Teno y4yacTByeT OJJHOBPEMEHHO B TPEX BPALIECHUSX C R
YIJIOBBIMU CKOPOCTAMMU, OIMMPCACIIACMBIMU CTOPOHAMU U IXUATrOHAJIbIO
kBaapara ABCD, To uemy paBHa aOCOTIOTHAsI YTIJI0Basi CKOPOCTh Wy

Tena (MpUHSTH ®=2pan/c) ?
1.342; 2.6, 3.242; 4.442; 5.5? A

5.8.Kakum Oyzner abconmoTHOE ABM)KEHHE Tella, YIaCTBYIOIIETO B MAape BPALCHUN U ITOCTYyTIa-
TENbHOM JBUKCHHHU B IJIOCKOCTH MaphI?
1. BpamarenbHbpIM JBUKEHUEM BOKPYT OCH, IPOXOJAIIEH Yepe3 LEHTP Macc Teja
2. [TocTtynaTenbHbIM JBUKEHUEM
3. BUHTOBBIM JBUKEHUEM
4. ITnockonapasaieabHbIM JBHKEHUEM
5.9. Kakum Oyner aOCOTIOTHOE IBHKEHUE TeJla, yYaCTBYIOUIETO B ABYX Mapax BpalleHUH, Jie-
JKAIIKX B IEPIEHINKYIIAPHBIX INIOCKOCTAX ?
1. BpamareiabHbIM ABUKEHUEM BOKPYT OCH, JIEXKAIIEH B INIOCKOCTH , NEPIEHIUKYJIIPHON
JIMHUY TIEPECEUYEHUs] YKa3aHHBIX TUIOCKOCTEN, O yriiom 45°




2. BUHTOBBIM JIBHXKCHHUEM
3. IlocTynaTtenbHbIM JBHKEHUEM
4. TInockonapauieabHbIM ABUKECHUEM
Yemanoeums npasunvrnoe coomeemcemaue
5.10. Teno coBepmIaeT CI0XKHOE TBUKEHHUE, TBUTASICh OTHOCUTEIIHHO MOABUKHOM CUCTEMBI OT-
CcyéTa MU OJHOBPEMEHHO OTHOCHUTEILHO HEMOJABUKHOM. [[aTh onpeneneHne €ero ABMKECHUSIM ...
1. abcomoTHOE
2. OTHOCHUTEIIBFHOE
3. mepeHocHoe
A. JIBm>keHre Tena OTHOCUTEILHO MOABMKHON CUCTEMBI OTCUETA
b. /IBmxeHue Tena OTHOCUTEIBHO HEMOABMXKHOM CHUCTEMBI OTCUETa
B. JIBmkeHue Tena BMECTE C TOJIBIIKHON CUCTEMOM oTcuéra (cunras eé
JKECTKO CBSI3aHHOM C TEJIOM) OTHOCHUTEILHO HETIOABUKHON CHCTEMBI OTCUETa
TecToBbIe BOIPOCHI 110 TEOPETUUECKON MEXAHUKE
(pazmen “IuHamuka’)
JlnHaMmka-1.
Tembl: OcHosHble onpedeneHus U 3aKOHbL OUHAMUKU.
Huddepennmanbaple ypaBHEHUS BUKEHUS MaTePHUATHBHOU TOUKH.

Junamuxa omHoCUmMenbHO20 0BUICEHUS MAMEPUATLHOU MOYKU.
Teomempus macc.

1. MHEpTHOCTB — 3TO CBOMCTBO MAaTepUaIbHOTO 00BEKTA COMMPOTHBIIATHCS U3MEHEHHUIO
1. hbopmbr 2. CKOpOCTH 3. yckopeHust

2. Kak fomkHa IBUTAThCs JaHHAs CUCTEMa OTCYETa OTHOCUTEIbHO MHEPIHAIbHOM, YTOOBI TOXE
CUUTAThCS TAKOBOM ?

1. TToctynarenbHO, KpUBOJIUHEITHO, pABHOMEPHO

2. IloctynaTenbHo, NPSMOJIMHENHO, PABHOIIEPEMEHHO

3. IloctynarenbHO, NPSIMOJIMHEWHO, PABHOMEPHO
3. Eciin Ha IBMIKYILYIOCS TOUKY I€HCTBYET YpaBHOBELIEHHAs! CHCTEMA CHII,
TO 3Ta TOYKA JBUIKETCA

1. mpou3BOIBHO

2. paBHONIEPEMEHHO, MPSIMOJIMHEHHO

3. IpSIMOJIMHENHO, pABHOMEPHO

4. paBHOMEPHO KPUBOJIMHEHHO
4. Ecnu Ha KaX1yro0 U3 IByX MaTepUalbHBIX TOYEK pa3HOi Macchl (1- m=2 kT,
a 2 - m=4 kr) aeiicTByeT cwia BenmunHoi 12 H, To kakas Touka mosyqduTt OosbInee yckopeHue?
5. Kakoe ypaBHEHUE HOCUT Ha3BaHNUE OCHOBHOI'O YPaBHEHUS JUHAMUKU?

n n n
1. T+II= const; 22/1,-“ +ZA;'H =0;3. ma= ZF,
i=1 i=1 i=1
6. Kakoii (hopmyInoil onuceiBaeTcs 3aKOH HE3aBUCHMOCTH ICUCTBUS CUIT?
LF=0&v=const; 2F,=-F,; 3 a=>a,.
i=l1

7. Ecnu MaTepuanibHasi TOUKA JBMKETCS B OTHOM U TOH K€ TNIOCKOCTH, CKOJIBKO U hepeHIn-
aJbHBIX YPABHEHUM €€ ABMKEHUS MOYKHO MOJTYYUTh ?

8. CKOJIbKO TIOCTOSIHHBIX MHTETPUPOBAHUS HA/I0 ONPEACTUTD MIPH pelieHUH Au(epeHInaTbHbIX
YPaBHEHHH JBUKCHHS MaTEPUAIILHOM TOUKH, €CIIM €€ TPACKTOPHS — IPOCTPAHCTBEHHAS KpUBAas ?

1.2 2.3 3.6

9. HepBaﬂ 3aJadya AMHAaMHKHU TOYKH COCTOUT B TOM, YTOOBI IT0 U3BECTHBIM Macce U YpaBHCHHUAM
ABWIKCHUSA TOYKH OIIPCACIINTD



1. KOTMYECTBO JIBHXKECHHUS €€

2. cuity, IPUJIOKEHHYIO K HEM

3. TpaeKTOPHIO IBUIKEHUS
10. Bropas 3ajaua [TUHAMHUKU 3aKJII0YAETCS B ONMPEIENICHUU MO0 U3BECTHBIM CHJIaM, MPHIIOKEH-
HBIM K TOYKE, U €€ Macce

1. paBHOIEUCTBYIOIIEH CUIT

2. paboTe CWI IIpH MEepPEeMEIIeHUN TOYKU

3. ypaBHEHUM JBUXKEHUS TOUYKHU
11. Yro HY)KHO 3HATh HOJISi ONPEICICHUS TOCTOSIHHBIX WHTErpUpoBaHUs MU depeHInaTbHbIX
ypaBHEHUM JBUKEHUS TOUKH ?

1. HavanbHOE MEpeMeNIeHIE

2. HAYaAJIbHYIO CUITY

3. HavaJIbHBIE YCIOBUS
12. Yto BXOAUT B HauaJbHbIC YCIOBUS, HEOOXOAUMBIE I YACTHOTO perieHus nuddepeHmanb-
HbIX YPaBHEHUMN ABUKEHUS TOUKH ?

1. Macca TOYKHM U CHJIa, IPUIIOKEHHAS K HEM B HaYaJIbHbIA MOMEHT Bpe-
MCHHU

2. YCKOpPEHME M Macca TOYKHU B HAYAJIbHBI MOMEHT BPEMEHU

3. TMOJNOXEHHE U CKOPOCTh TOUKHU B HAYaJIbHBII MOMEHT BPEMEHU

13. Eciiu Touka Maccoit 2 Kr noj; 1elCTBUEM CHIIbI F JBUKETCS C YCKOPEHUEM
a =2i +3] + 4k , uemy paBHa TpoeKuus Uikl Ha och X () )?

14. MarepuaiibHasi TOYKa MacCoil 3 KI' IBMIKETCS MO OKPYKHOCTH paanyca 2M €O CKOPOCThIO 2
m/c. OnpenenuTts MPOEKLHI0 PAaBHOJACHCTBYIOIIEH CHII, MPHJIOKEHHBIX K TOYKE, Ha TJIaBHYIO
HOpPMaJIb K TPAEKTOPHHU.

15. CKOJBKO NOCTOSHHBIX HHTETPUPOBAHUS HAJ0 ONPECNIUTh IPU pelieHuH quddepeHnmanb-
HBIX ypaBHEHUI NPSIMOJIMHENHOTO IBUKEHUSI MaTEpUAIbHON TOUKHU ?

16. Ecniu, He MeHssl Maccy MaTepUalibHOM TOYKH, YBEJIMUYUTh JEUCTBYIONIYIO HA HEE CHITY, TO yC-
KOpPEHUE TOUKH ...

1. He u3BMeHUTCS ; 2. YBEIUYUTCA ; 3. YMEHBIIUTCS

17. Kak 3amuceIBaeTcss OCHOBHOE YpaBHCHHUC OUHAMHKU JJIsI OTHOCHTCIIBHOI'O JIBUKCHUSA MATC-
pUaTbHON TOYKH ?

ILF+N+F"=0; 2ma=F+Fy+F,. 3.mv-mv,=>5,
i=1

nep Kop ;
18. Ot nmepeHoca MaTepuanbHOIO TEJIa ¢ 3KBaTOpa 3€MJIM Ha €€ TOJII0C BEC 3TOT0 Tell

1. He UBMEHUTCS; 2. yBEIUYUTCS; 3. YMEHBILIUTCS.

19. Kak 3anuchIBaeTCsl ypaBHEHHE OTHOCUTEIBHOIO PABHOBECUS TOUKHU ?

nep Kop nep

l.jZlF:.:O; 2. 2E+F‘”‘ +F" =0; 3 2E+F“" =0.

20. ITpu nBUXKEeHUH B JIFOOOM HANpaBICHUH 110 TOBEPXHOCTU 3eMJIH, B €€ CEBEPHOM MOJIyLIapUH,
MaTepHaIbHOE TEJIO0 OTKJIOHSAETCS BIIPABO OT HAMPABIICHUS ABMKCHUS 33 CUET JICUCTBUS

1. HCpCHOCHOﬁ CUJIbI HHCPU WU, 2. KOpPIOJ'IPICOBOﬁ CUJIbI HHCPU U, 3. CHNIBI TATOTCHHA.

21. C xakuM yckopeHueM « JOJIKEH CIYCKaTbhCsl MO IJIaAKOW HAKJIOHHOM MIIOCKOCTH COCY/I ,
HAIOJIHEHHBIA BOJOM, YTOOBI CBOOOJ/IHASI MOBEPXHOCTH BOJBI CTajla MapauieIbHON HAKJIOHHOU



0
IUIOCKOCTH, eciiu ee yrou Hakiona @ = 30" ? YckopeHue cBOOOIHOIO MafeHus g B3STh PABHBIM
2
10 m/c”.

22. Kak HanpaBieHa KOPUOJIUCOBA CHia MHepuu F o ?

Kxop *
1. ITo BeKTOpY KOPHOIUCOBA YCKOPEHUs, B OJHY C HUM CTOPOHY.
2. OTKJIOHEHA OT BEKTOpa KOPUOJINCOBA YCKOPEHUsI IPOTHB YaCOBOM CTpesIKU Ha 90°.
3. Ilo BEKTOpY KOPHOJIMCOBA YCKOPEHUS, B IPOTUBOIIOJIOKHYIO EMY CTOPOHY.

UH
23. Kak onpenensercsi nepeHOoCHas cujia MHEPIUU Fnep ?

nep nep nep e

LE" == F; 2. F" =ma,; 3. F" = —ma
i=1

24. 1leHTpOM Macc MEXaHUUYECKOM CUCTEMbI Ha3bIBAETCS
1. MarepuasibHas TOYKa, Macca KOTOPOM paBHA Macce BCEl CUCTEMBI
2. reoMmeTpuyeckas TOUKa, B KOTOpPOM Kak Obl COCPEOTOUYEHA Macca BCEH CUCTEMBI
3. TouKa, B KOTOPOH NPUIIOXKEH ITIaBHBIN BEKTOP BCEX CHII,
JEHCTBYIOIUX HA CUCTEMY

—

25. LeHTp MacC MEXaHHYECKOil CHCTEMBI OIIPEIeIAeTCs PAaJuycoM — BeKTopoM /¢ , KoTopslii Ha-
XOJIUTCS C TOMOLIBIO (POPMYJIIbI

n
n Zml?; Z _.i?;
TS 3 TR = SO P 1
.7 i .7 ; . .
pa M
26. 1Jist OMTHOPOAHOTO TOJIS TSKECTHU MOJIOKEHUE IIEHTPA MACC U LIEHTPA TSHKECTH
1. He coBagaroT 2. CoBnamaror
27. O6mas popmyna majist onpeneneHrus MOMEHTa HHEPIIMH TeJa OTHOCUTENBHO OCH Z, €ClId U3-

—

BECTHBI Macchl 771; Bcex ero TOueK U pacCTodHUA hi ux 10 OCu

Zzi; 2.JZ=Z;mih,-; 3-Jz:im,-h,~2-
im i=1

i

1.J, =)

_,
i
n
i=1

28. PemieHbl TpH 3a7auu Ha OIPEJIEIIEHUE OCEBBIX MOMEHTOB MHEPLIMU J 7.

ITo IMPUBCACHHBIM HUKC OTBETAM MPCAINOJIOXKUTL, KaKasd M3 3aJiad pCIICHa MPaBHUJILHO.

2 2
1.J,=0,5kr M, 2.J,=0; 3. J,=04xrm.
29. Kakast u3 ¢popMy Jij1sl Ope/IeJICHUsI OCEBBIX MOMEHTOB 3aIKcaHa MpaBHUIbHO?

n n n
_ 2 2 _ 2 2 _ 2 2
l-JX_Z(xi +y)m; ; 2-JY_Z(’xi +z;)m, 3-‘]Z_Z(yi +z;)m,;
i=1 i=l1 i=l1
30. /IBe ogvHAKOBBIE THPH, MACCOM M PAaCHOJIOKEHBI Ha TOPU30HTAJIBHOM CTEPKHE HA PABHOM
ynajgeHuu b ot ocu ero BpaiieHus Z. Ecinu rupu npuIBUHYTH K OCH Z Ha OJIMHAKOBOE PacCcTOsI-

HUE, TO MOMEHT HHEPIIUU J 7 CHUCTEMBI TUPH -CTEPKEHb OTHOCUTEILHO OCH Z
1. yBenuuurcs; 2. YMEHBIIUTCS; 3. He U3MEHUTCI

31. MOMEHT MHEpIMHU TeJla OTHOCUTEIBHO OCH Z , IpOXoAsIeH Yyepe3 LIEHTP
2
Macc ero, J 7ze =0,3 xr M~ , macca Ttena — 5 kr. OnpenenuTe MOMEHT MHEPIIUH TeJla OTHOCUTEIb-
HO OCH Z, MapajjiebHON yKa3aHHOM U oTcrosiuel ot Hee Ha 0,1 M..
J 2 .
32. MoMeHT UHEpLHH Tejla OTHOCUTENbHO ocu Z ¢ 7 =0,4 xr M~ , macca ero m=10 kr. Haiitu B

MeTpax paauyc uHepuuu L, Tejaa OTHOCUTEIBHO OCH Z.
33. Kakas ¢popmyiia aJi onpeesieHns HEHTPOOEKHOT0 MOMEHTa MHEPLIMH 3allcaHa BEpHO 7



n n n
1.J xy :Zmixiyi; 2.Jx; :Zmiyizi; 3.Jy; :Zmixizi .
i=1 i=1 i=1
34. lleHTpoOEKHBIE MOMEHTHI MHEPIHH Tejla OTHOCHUTEIBHO OCel cucTeMbl XYZ H3BECTHBHI:

Jyy =025 kr m,J xz =0, J,, =0. Kakas och sBIsieTCS [JIABHON OCHIO MHEPIHU?
1.Z 2.Y 3.X
JIlunamuka-2.

Tema: Obwue meopemvi OuHaAMUKU.

35. Kakoit popMyIioit omuckeIBaeTCsl TeOpeMa O JIBMKCHUH IIEHTPA MAaCC MEXaHUYECKOU CUCTEMBI?

1.Ma =Zn:Ee; 2. thC ZZn:Fie; 3.M‘7czzn:§f.
i=1 i=1 i=1

d

36. MoryT J1u BHYTPEHHHUE CUJIbI U3MEHUTH JIBUKEHUE IIEHTPA MacC MEXaHU4eCKOi cuctemsl ?
1. He moryT; 2. MoryTt, npu OIpeeNeHHbIX yCIoBusaX; 3. Moryt

37. HpI/I KaKux yCJIIOBUAX 6y,H€T BBIITOJHATHCA 3aKOH COXPAaHCHUA ABUKCHUA
HEHTpa MacCC MEX CHCTEMBI?

I.ZFf:O; Z.ZHZFI.":O; S.Zn:Fif:O; 4. a = const .
i=l1 i=1 i=1

38. Ecnu kK HEMOABUKHOMY CBOOOTHOMY TBEPIOMY Tely MPUIIOKUTH Mapy

CHJI, TO T€JO OyAET Bpaiarbses ...

l. mpou3BOIBHO; 2. BOKPYT LIEHTpa Macc; 3. BOKPYI OJHOM M3 TOUEK MPUJIOKEHMS CHUII 1a-
PBL

39. OgHopoHbli AUCK, paaunyc kotoporo R=0,1M, macca m=5 Kr BpalaeTcsi C yriioBbIM YCKO-
peauem & =2 pan/ c’ BOKpPYI' OCH, NPOXOJAILIEH 4Yepe3 ero LEHTP Macc NepHeHIUKYISIPHO
MJI0CKOCTH Jucka. OmpenenuTh MOAYNb TJIABHOTO BEKTOpAa BHEIIHUX CHUJI, JEHCTBYIOIIMX HA
JTUCK.

40. HazoBuTe Mepbl MEXaHUYECKOTO JBUKEHHUS TBEPJOTO Tela.

1. MomenT unepuun. 2. KonunuectBo auxenusi. 3. Kunernueckas sueprus 4. Kuneru-
YECKU MOMEHT

41. Yemy paBHO KOJIMYECTBO JIBUKEHUS § MaTepuaibHON TOUKH?
1. g =mv, 2. J=TFXV, 3.4 =ma.
42. Kakas (opMysia oMChIBAET TeOPEMY 00 M3MEHEHUM KOIMYECTBA JBUKEHUs § MaTepuallb-
HOM TOYKH?
dj < ~ dv dg -
Lo =2m(F) 2 =4, 3.5 =>F,
dt Z:; o dt dt Z:; ’

43. Ilpu npsAMOTMHEHHOM JBMXEHHUH TOYKH MAcCcol m= 5 Kr, Mpu JEeHCTBUM HA HEE CHUCTEMBI
CHJI, €e CKOpocTh m3MeHmwnach ¢ 4 m/c 1o 10 m/c. Onpenenute B [Hc] umnynbe paBHOACHCT-
BYIOIIIEH CHUJI 32 MPOMEXYTOK BPEMEHH, B TEUEHHUE KOTOPOTO 3TH CHUIIBI U3MEHHIIU CKOPOCTh
TOYKHU.

44. Yto Ha3bIBaCTCS UMITYJIHCOM S MEePEMEHHOMN CHITBI F 32 KOHEYHBIH MPOMEXYTOK BpE-
MEHU €€ IeHCTBUA t ?

t
1.5 = Fdr: zﬁzjﬁm; 3S=7.
0



45. YeMy paBHO M3MEHEHME KOJUYECTBA JBUKECHHS TOUKU 3a HEKOTOPBIH IPOMEXYTOK BpeMe-
Hu?

1. PaBHOIeHCTBYyIOIIEH CUII, TIPUIIOKEHHBIX K TOUKE

2. HmnynbCcy paBHOAEHCTBYIOIIEH

3. MomeHTy paBHOJEHCTBYIOIEH
46. Ilo xakum opMmynamM MOKHO HAWTU TJIABHBIH BEKTOP QO KOIMYECTB JBHKCHUS MEXaHHYC-

CKOI1 CHCTEMEI ?
n _ n _
1.0=2 mv; Z'Q:zmidi; 3.0=Mv,; 4.0 =Ma,.
i=1 i=1

47. Kakumu GopmyinamMu ONMUCHIBAETCSA TeopeMa 00 U3MEHEHUH TIIaBHOTO
BEKTOPA KOJUYECTB JABUKCHUS MEXaHUYECKON CUCTEMBI 7

n . _ _ n . d n . dQ n .
I-Ql_QO:ZS[Q 2. QI_QO=ZF; 5 3.61?:2’770(}7); 4. E: F: .
i=1 i=1 i=1 i=1

48. BpiOpaTh yc0BHUS IIPU KOTOPHIX BBIIOJHAETCS 3aKOH COXPaHEHUs IJIaBHOTO BEKTOpA KOJIU-

YCCTB IBHUXKCHHUA MEXaHNYECKOM CHCTEMBI.

n n n n
e __ = ey __ e _
1.2 F =0 2.2 m,(F)=0; 3.2 F=0; 43 m(F)=0.
i=1 i=l1 i=l1 i=1
49. Moryt 11 BHYTpEHHUE CUJIbl U3MEHHTD IJIaBHBIN BEKTOP KOJIMYECTB JABHKEHUS CUCTEMBI 7
1. He moryr. 2. MoryT npu OInpeieacHHbIX YCIOBUSX. 3. Moryr.

50. TTo xakoit u3 hopMys MOKHO HAMTH MOMEHT OTHOCUTENBHO IeHTpa (T.0) KoauvecTBa ABU-

JKEHUS TOYKH ?

3. m (mv)=Fxmv.

<l

1.m (mv)=FxF, 2 m(mv)=Fxm

51. Kakast u3 popmyn onuceIBaeT TeopeMy 00 U3MEHEHUU MOMEHTA KOJMYECTBA IBUKEHUS TOU-
KH OTHOCHUTEJIBHO LIEHTpa ?

. d[m, (mv)] _ m | dim,(F)] _
dt dt

52. l3BecTHA 3aBUCUMOCTDL OT BPEMCHU MOMCHTA KOJIMYECTBA ABUXXCHUA TOYKU OTHOCUTCIILHO

(F); 2.m,(mv)—m, (mv,))=m,(F); 3 m,(mv) .

ocu Z m,(mV) =10t (rae t— Bpems B c.). Onpeaenute npu t=2C MOMEHT OTHOCHTEIIBHO

ocH Z NEeHCTBYIOIIEH HAa TOUYKY CHJIBIL.
53. Ecnu y Bpamaromerocst BOKpyr ocu Z TBEPIOTO Tella yBEJINYUTh KUHETUYECKUIT MOMEHT

oTHOCHTENBLHO 310M ocH ( K , ), To oHO OymeT Bpamarbes
1. OsicTpee; 2. MEJJICHHEE; 3. TaK xe.

54. Uro HasbiBaeTcs KuHeTHueckuM MomenTom K, 0 MEXaHUYECKOH CHUCTEMbl OTHOCHTEIbHO
nentpa (1.0)?
1. CyMMa KMHETMUYECKUX 3HEPIUuil BCeX TOYEK CUCTEMBI.
2. CymMMa MOMEHTOB KOJIMUYECTB JIBM)KEHHUS BCEX TOUYEK CUCTEMbl OTHOCUTEIBHO IaHHO-
ro LEHTpA.
3. CymMMa MOMEHTOB BHELIHHMX CHJI OTHOCUTEIBHO JaHHOTO LEHTpA.



55. Uemy paBeH KMUHETUYECKAN MOMEHT K 7 OTHOCHUTEIBHO OCH Z TBEPAOTO TENa, Bpalllarolle-

rocsi BOKPYT 3TOH OCH € YIJIOBOM CKOPOCThIO (U =2 paj/ ¢, eI MOMEHT MHEPLIUU €ero J 7 =
0,3 KrM® 2

56. Kakoe u3 ypaBHEHM BbIpa)kaeT TEOPEMY 00 M3MEHEHUU KMHETHYECKOTO MOMEHTA MEXaHU-
YECKOU cucTemsl ?

dK " > > S dK L
150 =Ymy(E); 2 Ry Ry =Y m,(F), 3 =2
i=1 i=1 i=1

57. HpI/I KaKHUX YCJIOBHUAX BBIITOJHACTCA 3dKOH COXPAHCHNUA KUHCTHUYICCKOI'O MOMCHTA CUCTCMbI ?

1. ;Fie:(); Z-ZmO(Ff)=0; 3'2}?@:0; 4,;771,6(}7,-6):0'

58. Ecnu y u3aMeHsieMoil MexaHW4eCKOM CUCTEMBbI, BpalllatolIeics BOKPYT ocH Z,

MOMCHT HMHCPUIUU ']Z YBCIHWYHUTL TOJBKO 3a CHCT BHYTPCHHUX CHUJI (BHCIHHI/IC CHUJIBI HE JIeHCT-

BYIOT), TO YIJIOBasi CKOPOCTb CUCTEMHI ...
1. He U3MeHHUTCA 2. yBEIUUYUTCS 3. yMEHbIINTCS
59. ¥V nBuxyieics MaTepuaibHOM TOUKK CKOPOCTh YBEJIMUMIIACh B 2 pasa.

Bo ckonbko pa3 Bo3pacTeT ee KHHETHUYEeCKast SHEprus ?

60. Ykaxxure (GopMyJibl, B KOTOPIX 3JI€MEHTapHasi paboTa CHUJIbI F HalJIeHa IIPaBUJIBHO.
I.dA=Fdtcosa; 2.dA=F-df; 3. dA=F-dv; 4.dA=Fdscosa.

61. Eciiu 13 HayanbHOIO MOJIOKEHUSI O] AEMCTBUEM CUJIBI TSYKECTH MaTepuaibHasi TOUKa OIyc-
THJIaCh B KOHEYHOE CHayaja 10 IPsSMOii, a 3aTeM [0 BOTHYTOH KPHUBOH, TO paboTa CHUJIbI TsDKe-
CTH Ha KOHEYHOM IIEPEMELIEHUH BO BTOPOM CIIy4ae. ..

1. Gosblie, yeM B IepBOM; 2. MEHbIIIE, YEM B IEPBOM; 3. Takas ke, Kak B TIEPBOM.

62. Z[aHO OIpCACIICHUC pa60T YCTBIPEX CUIIL. Kakwne 13 HUX OTHOCATCSA K HOTCHHI/IaHBHHM?

D c
LAy, = [ S)ds 2.4y, =%Ghs 3.4y, = (F-4):

4. AMoMl = _FmPS'

63. Kakue ¢hopMyIibl OMUCHIBAIOT TEOPEMY 00 U3MEHEHUU KUHETHUECKON
SHEPTUU MATEPUATBHOMN TOUKH 7

d ( m* n v .
L.—|—1=)>5; 2. dl—— |=) dA ;
dr\ 2 Z:; 2 Z ’
2 2 n 2 2 n
my;,  my, myv;,  my, )
3 ——2=N4 4, — -0 =N87
2 2 ;/LW‘ 2 2 Z

64. KakoMmy IBM)KEHHUIO Tela COOTBETCTBYET (opMmysa A ONpPEAETeHHUs ero KMHETHYEeCKOH
3Hepruu ?

J,0
1. TTocTynaresnpHOE. AT = =
mv:  J,0°
2. BpamiarenbHoe. B.T=—*



2
my

4

3. IlnockonapaienbHOE. C.T=

65. Onpenenute paboTy napbl CUJI, IPUIOKEHHON K BpalllalOLIEMycs BOKPYr ocu Z Teiy, eciu
non neiicrBueM mMomenta mapsi M, = 10 HM Teno moBepHYJIOCH BOKPYT OCH Ha Yroi
@ =37 (cuurats T = 3).

66. HazoBute eauHuLly ©3MepeHUs pabOThl CUIIBI.

1. Br. 2. Ix. 3. He.
67. YKaXuTe eAUHUILY U3MEPEHUSI KHHETUYECKON SHEPTHH.
Ke M
1. JIx. 2. —. 3. xBrT.
C

68. [To peke ABMKETCS MOTOpPHAs JOJIKA CO CKOPOCThiO 5 M/c. Cuna Taru neuratens pasHa 1000
H. Onpenenure B kBT MOITHOCTH 3TOM CHIIBI.
69. [luck Bpaiaercst noj ACHCTBUEM Mapbl CUJI, MOMEHT KOTOPOIl OTHOCUTEIILHO OCH BpaIlEHUs

Z - M , =20 Hm. Onpeznenure MOIIHOCTh, KOTOPask HEOOXOAUMA sl IPUAAHUS AUCKY YIIIOBOM
ckopoctu W = 0,4 pan/c.

70. Kakue u3 npuBelEHHbIX (HOPMYI OMHUCHIBAIOT TEOPEMY 00 U3MEHEHMH KUHETHYECKOH 3Hep-
MU MEXAHUYECKON CUCTEMBI ?

1. dT:Zn:d/L-°’+Zn:dA§; 2. dT=Zn:Af+Zn:A;';
i=1 i=1 i=1 i=1

3T -T, =38+ 5, 4T =T, =3 A+ 4l
i=1 i=1 i=1 i=1

71. MoryT Jiu BHyTpPEHHHUE CUJIbI U3MEHUTh KUHETUUYECKYIO YIHEPTUI0 MEXAHUUYECKOU CUCTEMBI ?
1. Moryr. 2. He moryr.
72. B kakoM cityyae CHJIOBOE Tojie OyJeT UMETh CUJIOBYIO (DYHKIIHIO ?
1. Eciam cumy, OeHCTBYIOIIYI0 Ha TOYKY, MOXHO IMPEACTaBUTH yepe3 e€ MPOEKIUU Kak :

FX :fi(xayaz);FY ZfZ(X,y,Z);FZ :fé(X,y,Z),

2. Ecun pabora cuibl, 1efCTBYIOIIEN Ha TOUKY, 3aBUCUT TOJIBKO OT
BHJIA €€ TPACKTOPUU
3. Ecnu mnpoekuuu Cuilbl, NEHCTBYIOUIEH HA TOYKY, MOYKHO IPEICTAaBUTh YEPE3 YaCTHBIC
npousBojHble oT (yHKIuU U(X,y,Z) 10 COOTBETCTBYIOIIUM KOOPAHHATAM:
oU oU oU
Fo=—F=—;F,=—.
ox oy 0z

JlnHaMMKa-3.

Temsr: Ilomenyuanvnas suepeus.
Jughgepenyuanvruvie ypasnenus 08udiceHus meépooco meia.
Ipunyuner mexanuxu.

73. llpu nmageHun MaTepuasbHOM TOYKH MOJ JEHCTBUEM CHUJIIBI TSKECTH €€ MOTeHIMaNIbHAas YHEP-
Tus

1. yBenuuuBaercs; 2. yMEHbIIIaeTCs; 3. ocTaércsi HEU3MEHHOM.

74. HpI/I JABUXKCHUU MEXaHUYECKOM CHUCTEMBI mona HCﬁCTBHCM TOJIBKO INTOTCHIHAJIIbHBIX CHJII C
YMCHBIICHUCM HOTCHHH&HBHOﬁ SHEPTHUU CUCTCMbIL €€ KHHEeTHYECKas SHEpTIU-...



1. yBenuuuBaercs; 2. yMEHbILIAETCS; 3. ocTaércss HEU3MEHHOM.
75. I'py3 pacnoJioKeH Ha IJIaJKOM TI0JIy ¥ CKPEIIEH CO CTEHOW MPYXUHOH, KO HUIIHESHT KECT-
kocTtH kotopoit c=400 H/m. [Ipyxuny pactaHynu Ha

A =0,1m Omnpenenure B [k MOTEHIMATIBHYIO SHEPTUIO I'Py3a.
76. Ykaxure nuddepeHnaibHble ypaBHEHUS CIEAYIOIINX JIBUKEHUN TBEPAOro Tema:
1. TloctynarensbHoe. 2. Bpamarensnoe. 3. IlnockonapasmienbHoe.

d’ d d’
AM xC Z ,X; yC Z zY’ Zc d? M;L,

d d2 .
: ‘, zX; yC E lya tzzC = E;,
i=1

d(P e
B. J, % =M.

77. Ilpn moctynaTenbHOM JABHXKCHUH TEJIA MEPOl MHEPTHOCTHU €r0 SABJIETCS

l. MOMEHT uHepIuu. 2. KOJINYECTBO JABUKECHUSI. 3. Macca.

78. HazoBuTe Mepy MHEPTHOCTH TE€JIa IIPU €T0 BPAIIATEILHOM JIBUKCHUH.

1. Kunetndeckas sHeprusi. 2. MomeHT u"epiuu. 3. KuHeTuueckuii MOMEHT.

. — 2
79. Uro0bl 3aCTaBUTh TBEPIOE TENIO BPAIIATHCS C YIIIOBBIM yeKopeHueM & =4 pajx /C” BOKpYr
ocu Z , K HeMy NpHIoKuIM napy ¢ momenrom M, =2 Hwm. UeMy paBeH MOMEHT HHEPILIMHU Telia

OTHOCUTEIIBHO OcU Z ?
80. B xakom ciyuae TBEp10€ T€I0 OYJET BpalaThCsl 10 HHEPLUU BOKPYT ocH Z ?
1. Koraa rinaBHBIN BEKTOP BHELIHUX CUJI, IPUIIOKEHHBIX K TEIY, PaBE€H HYJIIO.
2. Korpa riaaBHbIII MOMEHT BHEIIHUX CUJI OTHOCUTEIBHO OCH Z PaBEeH HYJIIO.
3. Korna KuHeTH4eCKnii MOMEHT Tejla OTHOCUTENBHO OCU Z PaBEH HYIIIO.
81. Ilpu nBuUkeHUU aBTOMOOWJIS,, UMEIOLIETrO JABUraTeNlb MOCTOSHHOW MOILHOCTH, C YBEIMUYEHU-
€M CKOPOCTH JIBU>)KEHMS CHJIA TATU €TO0...

1. yBenuuuBaercs; 2. HE MEHSIETCS; 3. yMEHbIIAEeTCHl.
y ) > y
82. Kak 3amuceiBaercs npuHiun /[’ AnmamOepa i1 MaTepraibHOM TOYKH ?
n n
7 N T UuH . UH UH __ e uH
LLFE+N+F" =0; 2R+Fnep+Emp md, 3-§Ai+EA,— =0
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83. ABTOMOGHIIB, Macca koToporo m=2-10"" kr, gBurasce Mo MocTy, TOPMO3HUT ¢ 3aMeLICHUEM
2
a= 3 M/c”. Onpenenute B KH ropu3oHTanbHy0 cOCTaBIIAIONIYIO
peakIuK NIApHUPA, CBA3BIBAIOLIETO MOCT ¢ OeperoM (Bocmoib30BaThes npuHImnom /1’ Anambepa).

84. Kak HanpassieTcs cuina uaepuun [’ Anambepa ?
1. TlepneHANKYISIPHO YCKOPEHUIO TOUKH.
2. Tlo ycKOpeHHIO B Ty K€ CTOPOHY.
3. I1o yckopeHUI0 TOYKH B POTUBOIOJIOAKHOM HAIPABIICHUH.

—

85. VkaxuTe ueMy paBHbI IaBHbIH Bektop R u rmasmbli moment M cun nmepumm
JI” Anambepa npu pa3IMuHbIX ABMXKEHUAX TBEPIOTO Tea.
1. TlocrynarenbHoe.
2. BpamarenbHoe BOKpYr ocu Zc , IPOXOJsLIeH uepes
LIEHTP Macc TeJa.
3. IlnockomnapasmienbHoe

A.R" =-Ma.;M =0,

K
b.M} :_ddtz; " =0,
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86. Kakoe ycioBHe IpH BpalllaTeIbHOM JIBHKEHUU Tela AOJDKHO BBIIOJIHATHCS IS TOTO , YTO-
Obl AMHAMUYECKUE PEAKLHUU ONOp PaBHSAIMCH CTATUYECKUM 7

B.R" = —Mag; MY = -

1. HGHTp MaccC TCjia OJIKCH JICKATh HAa OCHU BpalllCHUA.
Ocb BpaliCHUsA Z JOJI’KHa OBITE pacIoJIOKCHa TakK, YTOOBI CyMMa
MOMEHTOB CHJI OTHOCUTEIBHO HEE paBHAIACH HYJIIIO.

3. Ocbs BpaleHus J10JKHA ObITh [TABHOM LIEHTPAJILHOM OChIO HHEPIUH.
87. Onpenenure riaBHbIA MOMEHT cuJ HHepLuH [’ Anambepa 0 JHOPOIHOrO AUCKA OTHOCUTEIb-
HO OCH €ro BpallleHust Z , €M JUCK , MOMEHT MHEPLHUU KOTOPOro OTHOCUTENIBHO 3TOH ocH Jz =
0,06 krm?, BpALIACTCS C YIJIOBBIM YCKOPEHUEM
=10 pan/cz.
88. Ykaxxure yciaoBHE CyIIECTBOBAHUS Y MEXAaHUUECKON CUCTEMbl HJECAIbHBIX CBA3EH.

I-Zn:Er =0; 2.Zn:§,~’ =0; 3.Zn:5A;‘ =
i=1 i=1 i=1

89. Kak MaTeMaTH4YeCKH BBIPAYKAETCsl MPUHIIUIT BO3MOXKHBIX MEPEMEIICHHUH 1T MEXaHUYECKOU
CUCTEMBI ?

LY =0 2 Yt Y s =0, 3 Yo+ Y ot =
i=l1 i=1 i=1 i=1 i=1

90. [Ipu KaKOM COCTOSTHUM MEXaHUYECKON CUCTEMBI MOXXHO MPUMEHHUTh
MPUHIIMI BO3MOXKHBIX MTEpEMEILICHUH ?
1. Ilpu e€ moctynaTelbHOM PaBHOYCKOPEHHOM JIBUKEHUH.
2. Ilpu mo6oM e€ ABUKEHUU.
3. Ilpu cocTossHUM paBHOBECHS.
91. CkoJIbKO ypaBHEHUM paBHOBECHS IIPU MCIOJIb30BAHUM MPUHIMIIA BO3MOXKHBIX NIEpEMEILICHU I
COCTABJISACTCS IS MCXaHUYCCKOM CUCTEMBI ?
1. KonnyecTBO ypaBHEHHI paBHO YTPOCHHOMY KOJIMYECTBY TEJ, BXOASAIIUX B CUCTEMY.
2. KonuuecTBO ypaBHEHHI, 3aBUCUT OT BUJA CUCTEMbI BHEIIHUX CUJI: €CJIA MPOCTPAHCTBEHHAS
CHUCTEeMa CUJI — LIECTh, €CJIH IIJI0CKAasi — TPH.
3. KonuyecTBO ypaBHEHHUI paBHO YHCITy CTEIEHEH CBOOOIbI MEXaHUUECKOU CHUC- TEMBI.
92. Kak 3anuceiBaeTcs o01ee ypaBHEHUE TUHAMHUKH ?

_
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IK3AMEHAIIMOHHBIE BUJIETHI ITO PA3JIEJIAM CTATUKA U KHHEMATHUKA

DK3AMEHAILIMOHHbBIA BUJIET Ne |
1. IIpeamer cratiku. OCHOBHBIC TIOHATHS CTATHKH (CHJIa, CHCTEMA CHJI, 9KBUBAJICHTHBIC CHCTEMBI CHJI, PABHOJCUCT-
ByIOIIAs U T.11.).

2. Teopema Kopuonuca.
3. 3agaua.

BK3AMEHAIIMOHHBIN BUJIET Ne 2
1. AKCHOMBI CTATHKH.

2. BexTopHbIii crioco0 3a1aHus JBMKCHHSI TOUYKH. TPacKTOpHs, CKOPOCTh U YCKOpPEHHE €.
3. 3amauya.

OK3AMEHALIMOHHBIU BUJIET Ne 3
1. HecBoGoaHOE TBEpMOE Temo. CBsI3U M peaKlUU CBs3CH. AKCHOMa CBS3CH.
2. OnpeencHre KOPUOTUCOBA YCKOPCHHS TOYKH MPH €€ CII0KHOM JIBHKCHHU.

3. 3amaua.

OK3AMEHAIIMOHHBIU BUJIET Ne 4

1. Cucrema cxonsmuxcsi cuil. ['eoMerpuueckuil METOJT onpeieNieHus: uX paBHOJAeHCTBYoUIeH. Pasnoxxenue cuibl Ha
COCTaBJISOIINE.

2. OnpenencHre aOCOMOTHOTO YCKOPEHUS TOYKHU TP CIIOKHOM ¢€ BHIKCHUH.

3. 3agaua.

DK3AMEHALIMOHHBIA BUJIET Ne 5

1. YcrmoBust paBHOBECHSI CUCTEMBI CXOISIITUXCS CHII B TECOMETPUUECKON W aHATUTHIECKOH (popmax; Teopema o TpEX
HeTapaUIeIbHBIX CHJIaX.

2. EctectBennsie ocu KoopauHAT. [IpoeKknnu ycKOpeHHs Ha eCTeCTBEHHBIE OCH kKoopamHat. KacatenmpHoe M HOp-
MaJbHOE YCKOPEHHUSI.

3. 3amauva.

DK3AMEHALIMOHHbBIU BUJIET Ne 6
1. CnoxeHue ByX MapajuleIbHBIX CHJI, HAIIPABIEHHBIX B OAHY U Pa3HbIE CTOPOHBL. LleHTp mapaniens HbIX CHIL.
2. TeopeMsbl 0 IPOEKLUAX CKOPOCTEH ABYX TOUEK Tella 1 MTHOBEHHOM LIEHTPE CKOPOCTEM.

3. 3amauva.

DK3AMEHALIMOHHBIU BUJIET Ne 7
1. [Tpoekmwu CHIITBI Ha TUTIOCKOCTh 1 Ha OCh. AHATMTHYECKHI CITOCOO CIIOKEHHUS CHIT.
2. BpamatensHoe nBmkeHue Tena. OnpeneneHue yriIoBoro yCKOPEHUs Tea U YCKOPEHHs TOUKHU Tela.

3. 3agaua.

BK3AMEHAIIMOHHBIN BUJIET Ne 8
1. MOMEHT CHIIBI OTHOCHTEIHEHO TOUKH.

2. CnoxHOe IBUKCHUE TOUYKH. AOCOIIOTHOE, OTHOCHTEIILHOE U MIEPCHOCHOE TBUYKCHUS
3. 3amauva.

OK3AMEHAIIMOHHbBIU BUJIET Ne 9
1. Mapa cun u e€ MmomeHT. CymMMa MOMEHTOB CHII TAPbI OTHOCHUTEIILHO JIFO00H TOYKH.
2. AGCOMIOTHAsI CKOPOCTh TOYKH TP €€ CII0KHOM JIBHYKEHUH.

3. 3agaua.

OK3AMEHALIMOHHBIA BUJIET Ne 10
1. Teopema 00 3KBUBaJCHTHOCTH Iap, JSKANTUX B OJHOHN U MapaJIebHBIX TUIOCKOCTSX (Teopema Ne2).

2. OnpenaeseHne CKOPOCTEH TOYCK Teja C IIOMOIIBI0 MTHOBEHHOT'O IIEHTPA CKOPOCTEH.
3. 3agaua.

DK3AMEHAIIMOHHBIH BUJIET Ne 11
1. ®opMbl aHATUTUYECKUX YCIOBUN PaBHOBECHS IIIOCKON MPOU3BOJIBHON CUCTEMBI CHIL.
2. IloctynartenbHOE U BpalaTelIbHOE JBUKEHUS TBEPIOTO Tea.




3. 3agaua.

DK3AMEHALIMOHHBIU BUJIET Ne 12

1. Teopema o mapamienbHOM nepeHoce cuiibl. [IpuBenenne npocTpaHCTBEHHON MPOU3BOJIBHON CUCTEMBI CHII K MPO-
CTeHIleMy BUIY.

2. OnpeneneHne YCKOPEHHs TOYKH IPH IIOCKOM JIBIDKEHUH Tela. MTHOBEHHBIH IEHTP YCKOPEHHI.

3. 3agaua.

OK3AMEHAIIMOHHBIA BUJIET Ne 13

1. MoMeHT cuiibl OTHOCUTENBHO OCU. CBsI3b M€Ky MOMEHTaMM CHJIbI OTHOCUTENILHO TOYKH U OTHOCUTEIBHO OCH,
MPOXOSIIECH Yyepe3 3Ty TOUKY.

2. [Tnockoe aBukeHue TBEpAOro Tena. [lnan ckopocTei.

3. 3amaua.

OK3AMEHALIMOHHbBIN BUJIET No 14
1. ®epmbl. MeToabl pacdéTa yCHIUi B CTEPIKHIX (DEPMBI.

2. MTHOBEHHBIH IEHTpP cKopocTel (M.II.c.). TeopemMa o0 M.II.C. U METOBI €T0 ONpeaeICHUS.
3. 3amauga.

DBK3AMEHAIIMOHHBIN BUJIET Ne 15
1. [IpocTpaHcTBeHHAS TTPOM3BOJIBHAS cricTeMa cril. OCHOBHAsI TeOpeMa CTaTHKH.
2. [Tnockoe ABM>KEeHUE TBEPIOTO Tea. Y paBHEHUE IBIKEHUS Tella M €T0 TOYKH.

3. 3amauva.

DK3AMEHAIIMOHHBIA BUJIET Ne 16
1. YacTHBIE cilyuau pUBEIEHHS IPOCTPAHCTBEHHON MPOU3BOIBHOM CUCTEMBI CHII K IPOCTEHIIEMY BUAY.
2. BpamarensHoe ABMXKeHUE TBEPAOTO Tena. OnpeneneHne CKOpocTel 1 yCKOPEHUH ToueK Tena.

3. 3amauva.

DK3AMEHALIMOHHBIA BUJIET Ne 17
1. ITmockast mpou3BOIBHASI CUCTEMa CHII. [ eoMeTpHUecKie U aHATMTHIECKHUE YCIOBUS paBHOBECHSI.
2. BpamarensHoe IBUKEHHUE TBEPAOTO Telld. YTIOBBIE CKOPOCTh U YCKOPEHHUE Tena.

3. 3agaua.

OK3AMEHAITMOHHBIN BUJIET Ne 18
1. ITpocTpaHCcTBEHHAS CHCTEMA MMPON3BOJIBHBIX CHIL. | 'eOMeTpHYIecKOe B aHATUTHYECKOE YCIOBUS PAaBHOBECHSI.
2. YacTHble ciyyau ABHXKEHHUS TOUKU: MPSMOJUHEITHOE, KPUBOJUHEITHOE, pABHOMEPHOE, pPABHOIIEPEMEHHOE.

3. 3amaua.

OK3AMEHAIIMOHHBIA BUJIET Ne 19

1. YacTHble ciryyau NpUBEIEHUs IPOCTPAHCTBEHHOM NMPOU3BOJIBHON cUCTEMBI cui. Teopema BapunboHa 0 MOMeHTe
PaBHOAEUCTBYIOLIEH OTHOCUTEIBHO TOYKH, OCH.

2. 3ajauM KUHEMaTUKU TBEPAOTO Tena. IlocTynarensHoe ABMKEHUE TBEPIOTO TENa.

3. 3agaua.

DK3AMEHALIMOHHBIA BUJIET Ne 20
1. ®opmbl ycioBuil paBHOBECHS IJIOCKON MTPOU3BOIBHON CUCTEMBI CHIL.
2. [Ipeamet kuHeMaTHKH. OCHOBHBIE OTIPENICIICHUS U 3a0a4l KHHEMATHKH.

3. 3agaua.

DK3AMEHAIMOHHBIH BUJIET Ne 21
1. HenTp napauiesbHbIX CHJI U LIEHTP TSHKECTH.
2. KoopauuatHslit crioco0 3aganust ABmkeHus Touky. OnpeeseHue TpaeKTOpUH, CKOPOCTH U YCKOPEHHUS e€.

3. 3amaua.

OK3AMEHALIMOHHbBIN BUJIET No 22
1. OcHoBHas TeOpeMa CTaTHKH.
2. 3agaun kuHEMaTHKHU TBEPAOTO Tena. [locTymaTenbHoe nBmKeHUe. BpamarensHoe IBMKEHHE TBEPIOTO Tea.

3. 3agaua.



DK3AMEHAILIMOHHBIH BUJIET Ne 23

1. MOMEHT CWJIbI OTHOCUTEILHO OCH. AHAJIMTHYECKUE BBIPAKEHUS IS MOMEHTOB CHUJIBI OTHOCHTEIIBHO OCEeH KOOop-
JIMHAT.

2. BpamarensHoe qBUKEHHE TBEPAOTO Tesla. 3aKOH JIBM)KCHUS, YIIIOBBIE CKOPOCTh U YCKOPEHHE Tea.

3. 3agaua.

OK3AMEHALIMOHHBIA BUJIET Ne 24

1. T'naBHBII BEKTOP U IVIABHBI MOMEHT MPOCTPAHCTBEHHON NPOU3BOJILHON CUCTEMBI CHJI M aHAJTUTHYECKOE UX BbI-
YHUCJICHUE.

2. EctecTBeHHBIH crioco0 3aaHus NBMKCHUS TOUKH. OnpeelIcHue CKOPOCTH e€.

3. 3amauva.

OK3AMEHALIMOHHDBIN BUJIET Ne 25

1. Teopema o Tpéx HemapaieNbHBIX cuiax. Teopema BapuHboHa 0 MOMEHTE PaBHOACHCTBYIOUICH OTHOCHTEIILHO
TOYKH, OCH.

2. OmnpenienieHre YCKOPEHUS IIPH €CTECTBEHHOM CITOCO0E 3a/TaHUS TBUKCHHS TOUKH.

3. 3agaua.

OK3AMEHALIMOHHBIH BUJIET Ne 26
1. MOMEHT cHJTbl OTHOCUTEBLHO IIEHTPA KaK BEKTOP.
2. CiocoObl 3a1aHAS IBUKCHHSI TOYKH B UX CBSI3b MEXKITY COOOM.

3. 3amauva.

OK3AMEHAIIMOHHBIH BUJIET Ne 27

1. TpeHue CKONbXKeHUs. YTOII U KOHYC TpeHUs. SIBIeHUEe CaMOTOPMOXKEHHUSI.

2. MrHOBEHHBIH IIEHTP CKOPOCTEH, HAX0XICHHUE €T0 U UCIOJIb30BaHUE ISl ONpeAesieHUs] CKOpOCTel TOUeK U yIiio-
BOHM CKOPOCTH OTHOCUTEIILHOTO BpAILEHUs TeNa.

3. 3agaua.

OK3AMEHALIMOHHBIA BUJIET Ne 28
1. OuTp TsxecTr. CrIocoObl €ro OnpeIeIeHN.
2. BpamaresnbHoe aBrwkeHHe Tena. OnpeieneHne CKOPOCTH U YCKOPEHHSI TOYKH €ro.

3. 3agaua.

DK3AMEHAIIMOHHBIH BUJIET Ne 29
1. PaBHOBecue Tena Mpu HaIUYUK TPEeHUs. TpeHne KaueHus.
2. Teopema Kopuonuca.

3. 3amaua.

IK3AMEHAIIHOHHBIE BHJIETHI I10 PA3JEJIAM (IMHAMMKA)

OK3AMEHAIIMOHHBIA BUJIET Ne 1

1. MomenT HHEpLIUU TBép,HOl"O TCJIa OTHOCUTCIILHO IINIOCKOCTH, OCH, ITOJIKOCA. Pa[lI/ch 1505(570) 0071488

2. IToreHnManbHas SHEPTHUS. 3aKOH COXPAHEHUS MEXaHUIECKON SHEPTHH.
3. 3agaua.
DBK3AMEHAIIMOHHBIN BUJIET Ne 2

1. Inddepennnansable ypaBHSHUS ABMKCHUS MEXaHMUECKOH CHCTEMBI. TeopeMa o IBHKESHHUH [IEHTPA Macc Me-
XaHUYECKOU CHCTEMBI.

2. Bo3amosxHbBIE MepeMCIICHUSA MEXaHUYECKOH CHCTEMEL. HpI/IHHI/Il'I BO3MOXXHBIX nepeMemeHI/Iﬁ.

3. 3amauva.

OK3AMEHALIMOHHBIA BUJIET Ne 3

1. quddepeHumanbHbie YpaBHEHHS IBIKEHUS CBOOOJHONH TOYKHM B JIEKAPTOBBIX M €CTECTBEHHBIX KOOPIMHATAX.
Pemenne BTopoit 3a1auu AMHAMUKY AJ1s1 CUJIBI, 3aBUCAILIEH OT BpEMEHHU U OT CKOPOCTH.



2. Teopema 00 M3MEHEHNN KHHETHUECKON SHEPTHH MEXaHUIECKOH CHUCTEMEI.

3. 3agaua.

DK3AMEHAIIMOHHBIA BUJIET Ne 4

1. MomeHT uHepuu TBEPAOTO Tella OTHOCHUTENBHO Ocd. I[IpuMep BBIUKCIECHUS MOMEHTOB MHEPIIMU IMPOCTEHIINX
Ten
2. Teopema 00 M3MCHEHUHM KHHETHYECKOTO MOMCHTA MEXAHUYECKOH CHCTEMBI. 3aKOH COXPAHCHUS KUHETHYCCKOTO
MOMEHTA.

3. 3amaua.

DK3AMEHAIIMOHHBIA BUJIET Ne 5

1. KomndecTBO OBUXKEHHSI MEXaHUIECKOHM crcTeMbl. Teopema 00 N3MEHEHUH KOJMYECTBA IBIKEHUS MEXaHHIECKOM
CHCTEMBI B KOHEYHOM BHJIE.
2. Tuddepennmanbable ypaBHEHUS MOCTYNATEILHOTO, BPaIIaTeIbHOTO U TNIOCKOTO ABM)KEHUN TBEPIOTO Tea.

3. 3agaua.

OK3AMEHALIMOHHbBIN BUJIET Ne 6

1. I'padmueckoe onpenenenue padoTel. Pabota critbl TSXKECTH U CUITBI YIIPYTOCTH.
2. CBs13u, HajlaraeMble Ha MEXaHUUeCKylo cucreMy. Uncio creneneit cBoooabl. MeanbHbie CBsI3H.

3. 3amauva.

DK3AMEHAIIMOHHBIA BUJIET Ne 7

1. DnemenTapHas padorta u paboTa CHIBI Ha KOHEYHOM NEpEMEIICHIH TOYKH €€ IPHII0KeHU. MOITHOCTD CHIIBL.
2. Teopema 00 W3MEHEHHHU TJIABHOTO BEKTOpa KOJMYECTB JBIKCHHS MEXaHHYECKOW CHCTEMBI. 3aKOH COXPaHCHHS
TJIABHOTO BEKTOpA.

3. 3amauva.

OK3AMEHAIIMOHHBIA BUJIET Ne 8

1. Teopema 0 MOMEHTaX MHEPLUH TBEPIOTO TEJIa OTHOCUTENIHHO MapalIebHbIX oceil (Teopema ['toiirenca).

2. Mpuanun /I Anambepa Ui MeXaHH4eCKOW CHCTEMBI. [ JTaBHBIN BEKTOP U IVIaBHBIH MOMEHT CHJI MHEPLMU TBEPIO-
TO Tena.

3. 3agaua.

DK3AMEHAIIMOHHBIH BUJIET Ne 9

1. HeHTpOoOE)KHBIE MOMEHTHI HHEPIIUU. | JTaBHBIE OCH WHEPIIMH U UX CBOHCTBA.
2. KonmuecTBO JABMXKCHHS TOYKH, UMITYJIEC CHIIBL. TeopeMa 00 M3MCHEHUU KOJUYCCTBA IBMIKCHUS MaTepHaIbHOMN
ToukH (00e hopMBI).

3. 3amauva.

OK3AMEHAIIMOHHBIA BUJIET Ne 10

1. Tlpenmer u 3anaun nuHaMuki. OCHOBHBIE TIOHSTHSI U OTIPeIe/IeHNs. 3aKOHbBI JUHAMHKH.
2. JIluHaMH4yecKue peakiny Omop Bpalllaromerocs teyia. banaHcuposka ero.

3. 3agaua.

DK3AMEHAIMOHHBIH BUJIET Ne 11




1. JIBe OCHOBHBIC 3a/1a4¥ TUHAMUKH JIJIsI MaTepUaTbHONW TOUYKH U TIOPSAZOK UX PEIICHWS.
2. ITpuHIUTT BO3MOXHBIX TIEPEMEIICHUH B clTydae ABMKCHHSI MEXaHUIeCKoW cructeMbl. O0Iee ypaBHEHHE THHAMH-
KH.

3. 3agaua.

DK3AMEHAIIMOHHBIA BUJIET Ne 12

1. Mexannueckas cucrema. Knaccnguxanus cu, TefcTBYIOINX Ha CUCTEMY, CBOMCTBA BHYTPEHHHX CHIL.

2. Kunerndeckas 3Heprust MexaHudeckoil cucremsl. Kunetuueckas sHeprus TBEPAOIo Tesa MPH PAa3IUUHBIX BUAAX
€ro JBMXeHUs (II0CTyNaTeIbHOM, BPAIaTEIbHOM U IIFIOCKOM).

3. 3amauva.
DK3AMEHAIIMOHHBIU BUJIET Ne 13

1. InddepennnansHpie ypaBHEHUS OTHOCHTEIHHOTO ABIDKEHHSI MaTEPHATBHON TOUKH. [IpHHITUT OTHOCHTEITFHOCTH
KJIACCUYECKON MEXAHUKH.
2. Teopema 00 M3MEHEHNH KHHETHYECKON SHEPTHH MaTEPHAIILHONW TOYKH B IBYX (hopMax.

3. 3agaua.

OK3AMEHAIMOHHbBIH BUJIET Ne 14
1. JIBe MepbI MEXaHUUECKOTO JIBIKCHUS M COOTBETCTBYIOIINE UM MEPBI AEHCTBHUS CHIIBL.

2. OnpeencHue AMHAMUYCCKUX PEaKIUI MPH BPAIICHUH TeJIa BOKPYT HEMOIBUKHOM OCH.
3. 3amaua.

DK3AMEHAIIMOHHBIA BUJIET Ne 15

1. MoMeHT KoJIn4ecTBa JBUXKEHUS TOUKH OTHOCUTENILHO MOJOCA U OTHOCUTEIBHO OCH.

2. KuneTnueckasi sHEprus MeXaHHYecKoil cucteMbl. Teopema 00 M3MEHEHMH KMHETHUYECKOH DHEPruH MeXaHWde-
CKOM CHCTEMBI B KOHEYHOM BHJIE.

3. 3agaua.

DK3AMEHALIMOHHBIA BUJIET Ne 16
1. Bo3moyxHBIE TIEpeMeleHNs] MEXaHUIeCKOW CUCTEMBI; 00Iliee YpaBHEHNUE JUHAMHKH.
2. PaboTa 1 MOIIIHOCTB CHJI, TPHUJIOKECHHBIX K TBEPAOMY TEIY, BPAIIaIOMIeMyCsl BOKPYT HEHOJABIKHON OCH.

3. 3agaua.

DK3AMEHAIIHOHHBIV BUJIET Ne 17
1. Teopema 00 U3MEHCHUU KHHETHICCKOM SHEPT K MAaTEPUAILHON TOYKH B A (HEepeHIINATEHOM U KOHSYHOM BHJIC.
2. Hpunnun [ Anam6epa Uit MeXaHUUECKOW CUCTEMBI. [ JTaBHbIC BEKTOP K MOMEHT CHJI HHEPITUH.

3. 3amauva.
DK3AMEHAITHOHHBIU BUJIET Ne 18

1. Teopema 006 U3MEHEHUH KHMHETHYECKOTO MOMEHTA MEXaHUYECKOW CHCTEMBbl. 3aKOH COXPAHEHUs] KUHETHYECKOTrO
MOMEHTA.
2. Tudbdepennmanbable ypaBHEHUS ABMKCHUS TBEPAOTO Tea (TIOCTYMaTeIbHOT0, BPaIlaTeIbHOTO, TUIOCKOTO).

3. 3agaua.

OK3AMEHAIIMOHHBIU BUJIET Ne 19
1. KonraecTBO MBMYKEHUS MEXaHUIECKOM CUCTEMBI. TeopemMa 00 N3MEHEHHN KOJTMYECTBA JABYDKCHUS.
2. Kunetnueckast sHeprus cucteMbl. TeopeMa 00 N3MEHCHUN KHHETUYECKOM SHEPTHH CHCTEMBI.

3. 3amauva.
DK3AMEHALTHOHHBIU BUJIET Ne 20

1. Mexanudeckas cuctema. Macca cucteMsbl. [[eHTp Macc CHCTEMBI, €r0 KOOPIMHATHI, KiIacCU(UKAIUS CUII, JCHCT-
BYIOUIMX HA MEXaHMYECKYIO0 CHCTEMY, CBOMCTBA BHYTPEHHHX CHIL.
2. [TonsiTHE O CHJIOBOM IT0JIe ¥ CHJIOBOM (PYHKIWMH. BhIpaXkeHre MPOEKIMA CHIIBI Yepe3 CHIOBYIO (QYHKITUIO. 3aKOH
COXpaHEHHsI MEXaHUYECKON SHEPTUH.

3. 3agaua.



DK3AMEHALIMOHHBIA BUJIET Ne 21

1. Teopema 00 M3MEHEHNH MOMEHTa KOJMYECTBA ABIKEHUS TOUkH. COoXpaHEeHHE MOMEHTA KOJHYECTBA IBIKEHUS
TOYKH B CITy4dae HEHTPAILHON CHUIBL.

2. Kunerndeckas 1 IOTCHIMANbHAS SHEPTHH MEXaHUYECKON CUCTEMBI. 3aKOH COXPaHEHHS MEXaHUIECKOH YHEPTHH.

3. 3agaua.

OK3AMEHAILIMOHHBIN BUJIET Ne 22
1. ITpyHIUI OTHOCUTENBLHOCTH KiIaccuueckoi MexaHukH. Ciydai OTHOCUTENIBHOIO OKOSI.
2. [loTeHanbHOE CUIOBOE MOJIE U NOTEHIUANbHAS SHEPrusl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTHH.

3. 3amaua.

OK3AMEHAIIMOHHBIA BUJIET Ne 23

1. AHanMTHYeCKOE BBIPAKEHUE IJIEMEHTAPHOM paboThl cuiibl. PaboTa CHIBI TSHKECTH W CHIIBI yIpyrocTd. PaboTa u
MOILHOCTb CHJI, IPUJIOKEHHBIX K TBEPAOMY Tely, BpalllaloleMyCsl BOKPYT HEMOIBUXKHOM OCH.

2. Bo3MoHBIC TIEpeMEeIeHIS MEXaHUIEeCKOH CUCTeMBI. [IpUHITATT BO3MOKHBIX TIEPEMETIICHHH.

3. 3agaua.

OK3AMEHAIIMOHHBIU BUJIET Ne 24

1. IluHaMuKa OTHOCUTEILHOTO ABMKCHUSI MaTEepUaIbHOW TOYKU. [IpUHIIMTT OTHOCHUTEIFHOCTH KJIACCUYECKON MeXa-
HUKH.

2. TIudbdepeHnnanbable ypaBHEHUS IBMKCHUS MEXaHMUECKOH CCTEMBI. TeopeMa 0 IBHKESHUH LIEHTPa Macc.

3. 3amauva.

OK3AMEHALIMOHHDBIN BUJIET Ne 25

1. Kunetnyeckuif MOMEHT MeXaHMYECKOH CUCTEMBbl OTHOCHUTENLHO TOJI0Ca U OCH. 3aKOH COXpaHEHHsI KUHETHYe-
CKOT'O MOMEHTA.

2. [MpuHIHAT I['AnaM6epa I MEXaHUYECKOU cucTeMbl. [ TaBHBINM BEKTOP U IJIABHBIN MOMEHT CHJI UHEPLIUH.

3. 3amaua.

DK3AMEHAIIMOHHBIA BUJIET Ne 26

1. Teopema 00 M3MEHEHUH KONMYECTBA ABMKECHHUS MEXaHHMYECKOM CHCTEMBI. 3aKOH COXPAaHEHUsI KOJIWYECTBA IBH-
JKEHUSI MEXaHUIECKOH CHCTEMBI.

2. Cuita MHepUMH MaTepuanbHOi Touky. [pumiun JI Anambepa s TOUKH.

3. 3agaua.
BK3AMEHAIIMOHHBIN BUJIET Ne 27

1. Teopema 00 M3MEHEHNH MOMEHTA KOJIMYECTBA ABIDKCHHUS MaTEpHAIbHOW TOUKH. 3aKOH COXpPaHEHUs] MOMEHTA KO-
JIMYECTBA JIBIKCHUSI MATCPUATLHON TOUKH.

2. Onpenenenre TMHAMUYECKUX PeakUuid MOALIMITHUKOB BPAIIAIOIIEroCs BOKPYT HEMOABMKHOM ocu Tena. JuHa-
MHUYECKOE YpaBHOBEIIMBaHUE (0alaHCHPOBKA).

3. 3amauva.

OK3AMEHAIIMOHHBIA BUJIET Ne 28
1. InddepentmansHble ypaBHEHHsI OTHOCHTEIILHOTO JBIKEHHUS! MaTepHanbHON Touku. Cvutel uepuuu. Ciyvaii ot-
HOCHTEJIHOTO MTOKOSI.

2. Teopema 00 M3MEHEHWH KHMHETHYSCKOW DHEPTHMH MEXaHWYECKOW CHCTEMBl B KOHEYHOM BHje. PaBEHCTBO HYJIIO
CYMMBI pabOT BHYTPEHHHX CHII.

3. 3agaua.

OK3AMEHAIIMOHHBIU BUJIET Ne 29

1. Cesi3u m ux ypaBHeHus. Kiaccupukanus cBsizeil. Bo3MokHbIe TIepeMeneHus: cucTeMbl. Yuciio creneHeil cBo6o-
Iiel cuctembl. Mneanbubie cBa3u. [IpuHIMT BO3MOXKHBIX EPEMEIICHUN U €ro IpUMEHEHHE.

2. PaboTa v MOLTHOCTH CHIIBI, IPUIIOKEHHON K MaTEPHUATLHOM TOUYKE.

3. 3amauva.

OK3AMEHALIMOHHbBIN BUJIET Ne 30

1. IuddepeHimansaple ypaBHEHHS JBIKCHUS MATCPUATLHOM TOYKH. [[BE OCHOBHBIC 3a/1a4M JMHAMUKHU TOYKH.

2. Kunetudeckast sHeprus Touk. Teopema 00 H3MEHEHUN KUHETHYECKON dHEPTUU MaTEepUATLHOW TOYKU B MU de-
PEHITMATLHON 1 KOHEYHOH (hopMax.

3. 3agaua.



4. METOJUYECKHUE MATEPHAJIBI, ONPEJEJSIOIIUE ITPOLEYPbI
OLIEHUBAHMS 3HAHU I, YMEHUM, HABBIKOB U (UJIH) OIIBITA
NESITEJIBHOCTH, XAPAKTEPU3YIOIIUX dTAIIBI ®OPMUPOBAHUS
KOMIETEHIUI

[TpuBOaATCSA BUIBI TEKYIIIETO KOHTPOJIS U KPUTEPHH OICHUBAHUS yU4ECOHOU NEATCIbHOCTH
0 KaXJIOMY €€ BHJY IO CEeMeCTpaM, COTJIACHO KOTOPBIM MPOHMCXOJUT HAYHCICHUE COOTBETCT-
BYIOIIIUX OQJIJIOB.

Jlekuu OIIEHWBAIOTCS TO IMOCEIIAEMOCTH, AKTUBHOCTH, YMEHHIO BBIICTUTH TIABHYIO
MBICJIb.

JlaGopaTopHble 3aHATHS OLEHUBAIOTCS IO CAMOCTOSTEIHHOCTH BBITIOJHEHHUS PabOTHI,
IPaMOTHOCTH B O(pOPMIICHUH, MPABUIBLHOCTH BBITIOTHCHHSL.

[TpakTudeckue 3aHITHS OICHUBAIOTCS 10 CAMOCTOSTEILHOCTH BBIMOJTHEHHS PAOOTHI, aK-
TUBHOCTH PaOOThI B ayJAUTOPHH, IPABHJIBHOCTH BBITIOJHEHHUS 3aJaHUN, YPOBHS IMOJATOTOBKH K
3aHATHIM.

CamocTosiTenbHas padoTa OILIEHUBACTCS O KAYECTBY M KOJHMYECTBY BBIIOJHEHHBIX J10-
MAaIIHUX PadoT, TPAMOTHOCTH B O()OPMIICHUH, TPABUIIBHOCTH BBIITOJTHCHUS.

[TpoMexyTouHast aTTecTalusl MPOBOIUTCS B OpME 3aUeTa WIIH SK3aMeHa.

Kputepun onieHKH 3K3aMeHa B TECTOBOW (popMe: KOTUYECTBO OAJLIOB MM yIOBICTBOPH-
TEJIBHO, XOPOIIO, OTIUYHO. J[JIs MOJydeHus: COOTBETCTBYIOIIEH OICHKH Ha dK3aMEHE IO KypCy
UCIIONIE3YETCSl HAKOMUTENbHAS CHCTeMa OaUITbHO-pEHTHUHTOBON paboThl CTyAeHTOB. MToroBas
OIICHKA CKJIAJbIBACTCS M3 CYMMbI OA/UIOB MJIM OIIEHOK, MOJIYUEHHBIX 1O BCEM pa3jeiiaM Kypca u
CyMMBI 0aJUTOB TIOJyYEHHOU HA YK3aMEHE.

Kputepun orieHKH ypOBHS 3HaHUW CTYJIEHTOB C MCIIOJIb30BAHMEM TE€CTa Ha K3aMEHE I10
y4eOHON AUCIUTUINHE

Ornenka XapakTepUCTUKH OTBETA CTY/ICHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopo1uio 71-85 %
Y 10BII€TBOPUTEIIHHO 51-70%
HeynoBneTBoputenbHoO Menee 51 %

KonnuecTBo 0amioB U OLEHKA HEYIOBJIETBOPUTENBHO, YAOBIETBOPUTEIBHO, XOPOLIO, OT-
JUYHO OIPEAEIAIOTCS MPOrPaMMHBIMU CPEACTBAMU 110 KOJIMYECTBY IPABUIIBHBIX OTBETOB K KO-
JMYECTBY CIy4yaliHO BHIOPAHHBIX BOIIPOCOB.

Kpurepnn onieHuBaHus KOMIETEHIUHN CIEAYIOIINE:

1. OtBeThl UMEIOT NOJHbIC pelIeHUs (C MPABUIBHBIM OTBETOM). VX copepikaHue CBUIETENb-
CTBYET 00 yBEpEHHBIX 3HAHHUSAX OOYYaIOLIErocs U O €ro YMEHUH peularh npodeccuoHanb-
HBIE 3a]1a4M, OIIEHUBACTCS B 5 0a/IOB (OTIUYHO);

2.  bonee 75 % 0oTBETOB UMEIOT IOJIHbIE peLIEHUS (C MpaBUIBLHBIM O0TBETOM). VX conepkanue
CBHJIETEIILCTBYET O JIOCTaTOYHBIX 3HAHMIX 0Oy4aroIIerocs U ero yMEeHuH peuiars npodec-
CHOHAJIbHBIE 33/1auu — 4 O6aia (Xopolo);

3. He menee 50 % oTBETOB MMEIOT NOJHBIE pelIeHus (C MpaBUIbHBIM 0TBeTOM) MX comepxka-
HUE CBUAETEILCTBYET 00 yIOBJIETBOPUTEIbHBIX 3HAHUSAX OOYYaOIIErocs U O €ro OrpaHu-
YEeHHOM YMEHHMM pellaTh NnpodeccuoHanbHble 3aJadM, COOTBETCTBYIOLIME €ro Oyayluei
kBasnukanuu — 3 6aia (yLoBIETBOPUTEIBHO);

4.  Menee 50 % OTBETOB UMEIOT pEIIEHUs C NMPaBWIBHBIM OTBETOM. VX copepikaHue cBH[e-
TEIbCTBYET O C1a0BbIX 3HAHUAX OOY4aOUIErocsl U €ro HEYMEHMM pelaTh NpodecCuoHalb-
HbIE 3a7a4n — 2 Oajuta (HeyI0BJIETBOPUTEIHHO).



