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Bercropu rr Marprrqbr

1. CxanxpHrre r4 BeKTopHbre BelnrrlrHbr. E4uHu,rHbre BeKTopbr. llpoercquf, BeKTopa

Ha ocb H rrJrocKocru. KoopAlrHarbr BeKTopa. AnaruruqecKoe 3a4anvre BeKTopa. Pagnyc-

BeI(TOp TOI{KI,I

2. Croxenue H BbrrruraHr4e BeKTopoB. YuHoxeHr4e BeKTopoB

3. OcHosHrre cBeAeHrrfl o Marprrqax. Onpe4eJrureJrLr. Csoficrsa orpeAenl{relefr.

Obparuax Marpnrla. Marpx.trbre ypaBHenufl. PaHr Marpr.rrlbr. JluHefisas. 3aBr4evrMocrb

(ue:anucurraocrr) crpoK n cron6qoB Marpuqu. (Dopvrynrr Kparvrepa.

4. Cessr MexAy rrpoeKrlr{f,Mlr BeKTopa Ha ocv AByx rrpf,MoyroJlbHblx cncreM

KOOpAT4HaT

5. Berrop-SyHKrlr4{.

cKutrlrpHoMy apryMeHry

fo4orpa$ BeKropa. [u$$epeHqupoBaHrre BeKropa ro

Mareuarnqecrclr fi aHaJrrr3 lr gn$SepeHrl HaJr bHbre ypaBHeHnq

6. feoiraerpu.{ecrllfi cMbrcJr uponsro4nofi vr auQrpepeHrlllzila. llpu6nuxeHHoe

BbIrIHcJIeHI4e M€urbrx npxpaqenufi. llpanuna an$$epeHrllrpoBaHu-rr. llponsnogHrre

o cHoBHbrx sJreMeHTapHbrx SynxqrEfi

7. [zSSepeHIII4poBaHrle cJrox(Hofi QyHr<qran, Qyuxqur{ 3aAaHHofi nessHo Lr

napaMeTpHqecKr,r

8. OcnoenrrereopeMbrara$$epeHrlr4€rJrbHoroHcrrlrcJreHun

9. Srcrpeuyrra @ynrqnn. Heo6xoguMoe ycnoBlre sKcrpeMyMa. Hanparuenue

BbrnyKnocrn. Toqxn ueperu6a

10. Mexannqecrufi cMbIcJI nepnofi rpolr3BoAHofi. MexaHlrqecKufi currcn nropofi

ilpoI,I3BO,qHO14

11. llon.srne Syurqran HecKoJrbKHx rrepeMeHHbrx. r{acrnue rpvpaqeHzr Syurqzu.
r{acrnrr e [poH3BoAHbIe. feouerpuqe crufi cMbrcJr qacrHbrx [por43BoAHbrx

12. CueuraHn€ul [poLI3BoAH€uI. Teopeua o paBeHcrBe cMerrranHbrx npo]r3Bo.qHbrx

13. Cuoco6rr peureHl4.a oAHopoAHux au$SepeHrtruanbnbrx ypaBHeHr{fi nroporo

nopsAKa c rrocroflHHbrMr4 roa$OzqlreHTaMr4



14. Cnoco6rr peureHue HeoAHopoAnrrx gu$SepeHqxanbHbrx ypaBHeHI,Ifi nroporo

nopf,.AKa c [ocrorHHbrMr.r xoe+$uqueHTaMl4

15. Pemesue cr{creM auQ$epeHrlaaJrbHbrx yparHenufi c rIoMoIrIbIo

xapaKTepHcTHqe cKoIo ypaBHeHLIt

16. Teopervra o HeHyneBbrx perueHnflx oAHopo.{Hofi cucreurr rtllnefinblx ypaBHesuit

Pa:roxenr.re $ynrqvr4 B pfrA Tefinopa

flp annna prHrerpup oBanr4fl.. I4nrerpanbr o cHoBHbrx oJreMeHTapHbIX fiynrqHfi

flpe4en nepeMeHHofi nerz.rlrHbr. FecroHe.{Ho M€rJr€rr n 6ecronerlHo 6olrruar

17.

18.

19.

BEJII4III4HA

KnHeprarnna

24. KuseuaraKa roqKra. Crcopocrb ro!rKr{. Vcropenlre rorrKrr.

2I. Berropnufi cnoco6 3a4aHufl, ABux(eHLr{ roqKn

22. Koop4uHauruft cuoco6 3a4anvrfl, ABuxeHI{r ror{Kl{

23. Ecrecrsensufi cuoco6 3ananufl,.ilBprxeHur rorrKrr

24.

25.

26.

Crenenn cno6o4rr Lr reopeMa o rpoeKr{rif,x cropocrefi

flocryuareJrbHoe ABz)KeHLre rBepAoro reJra

Bpaqeuae rBepAoro rena BoKpyr HenoABlrlKnofi ocu

27. flnocroe ABLrx(eHue rBepAoro reJra. Vrnosas cKopocrb Lr yrnoBoe ycKopeHl4e

TBepAoro reJra rtpu rrJrocKoM ABLr)KeHr{H. Cxopocrz roqeK TeJra fipu rIJIocKoM

.{BHXeHHu. Mrnosenurrfi rIeHTp cKopocrefi. MrHosesnrrfi rIeHTp BparrleHl{t

28. BparqenHe rBepAoro reJra BoKpyr Heno,4nnxHofi ToqKrt. Vurt 3finepa.

YpanHeHur BparrleHrax. YcrcopeHr{r roqeK TeJra

29. O6rqefi cly.rafi ABLIxceHHt rBepAoro rena

30. Cnoxuoe ABXlKeHr4e roqKlr. Teopeua o cJroxeHrllr cKopocrefi. Teopeua o

cJro)KeHr{u ycKopeHnfi. VcropeHkre Kopnonuca

Crarurca

31. Arcuovrrr crar?rKr{. OcnosHHe BHAbr cnssefi v ux peaKrlprn. Cucreua

cxoArrrlHxcfl cr4Jr



32. Movrenr cr4Jrbr OTHOCI{TeJIbHO TOIIKI4 14 OTHOCUTeJIbHO OCLI' cloxenue

ilapaJIneJIbHbIX cun. flaPa cun

33. flpnneAeilne cvrcTeMbr CUn r npocrefiruefi soprvre. vcJ]osut paBHOBecIIf, cl4creMbl

cHr. PaeHoBecue cr4cTeMbr ren. onpeAeJIeHUe BHyTpeHHux cLIJI

34. CrarH.recKn orrpeAeJruMbre vr aTurvrLIecKI4 HeolpeAeJIlIMbIe cIIcTeMbI Ten

35. Pacnpe,4eneuHblecIlJIbI

36. 3aronrr TpeHI{s cKonbxeHu-s. Yrol I{ KoHyc TpeHI4'l' Tpenue KaqeHI/It'

37. I{enrp uxecrr{ TBepAOfO reJra. MeroAH OnpeAeneHLIt KOOpAI{Har IIeHTpa

TffKecrH TBepAoro reJra. onpe4eneHrde rIeHTpa rrxrecrl,I upocrefiurlflx oAHopoAHbIx reJI

.I[nnavrnrca

38. 3aronrt MeXaHLIKLI falunes-HbloToHa (arcuotrlH,qunavrurcn)

39. .{uS$epeHII}1€lJIbHbIe ypaBHeH}Lg ABI{XSHI4g MarepI4aiIbHoII roqKLI

40. Ase ocHoBHbre 3aAaqvAr4HaMLIKH MaTepllaJlrsofi ToIIKLI

4I.,I[eHxeHue necso6ogHofi Marepl{€ilurofi roqKu

42. [unauura orHocl4TeJlbHoro ABI4xeHI4'f,

43. feouerpur Macc. Ilenrp Macc MexaHfiqecxofi cucTeMbl

44. Mouenru uHepquu. 3anncrauocrr MoMeHToB I{HepquI4 oTHocIITeJIbHo

napannenbHbrx ocefi (Teopervra fnfirenca- Illrefinepa)

45. Mouenrrr r{Hepqux oAHopOAHbrX TeJr. MotrleHrrr rlHepquu OAHOpOAHbIX reJI

BpauIeHHr. Mouenrrt uHepIII4I,I OTHocI{TeJIbHo ocvr' [poxoAtlIlefi uepe: 3aAaHHyIo

TOrrKy

46. 3lluucor4A r,rHeprluu. flaenbre ocr4 LrHepquu. Ceoficrea TJIaBHbIX ocefi I{HepIII4lI

TeJra. oupe,4eneHr4e HalpaBneHprr fJraBHrtx ocefi I4HepIII{II

47. Mexanu.recK€ur ctrcreMa. Bnerunue rr BnyrpeHHl4e clIJrbI. [uSQepeHIII{anbHbIe

yp aBHe Hut ABr4x{eHI{t MexaH['{ecKofi cucreMbl

48. Teopevra o ABH1(gHI4I,I IIeHTpa Macc MexaHllqecxofi cI4cTeMbI

49. Teoperura o6 zgrvreHeEvrvr KoJrnrrecTBa ABUX{eHpIt

50. Teopervra o6 usNreH eHr4uMOMeHTa KorutrecrBa ABLrX{eH}It Marepraanrnofi ToqKI'I



51. Teopeir,ra o6 rasN,IeH eilr0r4 fJIaBHOfO MOMeHTa KOJII{rIecrB AB?IXeHVfl MexaHl{qecKorI

C14CTEMbI

52. Kunern.{ecKa{ 3Hepf}It MaTepl4€ulrnofi TOqK}I' MexaHllqeCrofi c}IcTeMbI 14

TBep,{oro TeJIa. TeOpervra O6 nSMeH e:atlvr KI'IHeTLIrIeCrcOfi sHeprul{

53. Pa6ora u Morr{HoCTb CI'IJIbI. flOrenqvilIbig.LAfl' 3HepfI'I{. lloffraq MexaHl{qecKat

3HepfI4s

54. llpunquu fianarra6epa. Cunrr I{HepIILlLl. flpnnqwu ,{anau6epa NIfl MexaHl{rlecrofi

CHCTCMbI

55. frasHblfi BeKTOp r{ rJraBHbIft tr,touenr cIIn LIHepqupI

56. Teopux y1apa. Teopevrrr o6 rsNdeHenur4 KoJIIaqecrBa ABLIXeHT4fl- vr o ABLIXeHT{I4

rleHrpa Macc cucTeMbl rlprI yAape

57. Teopenra o6 usNdeHenr4vl rJraBnoro MoMeHTa KoJII'FIecrB ABLI)KeHI4f, cucreMbl rIpLI

yAape

5g. Teopevra o6 [srvreHe]HLrLr Kr4Hernqecrofi sHepr]Il4 crIcreMbl npLI yAape' Teopelrla

Kapuo

59. YAap IIo reJly, BpalqaloqeMycfl BoKpyr HeIIoABIlx{nofi ocu' I{eHrp Y4apa

60. yAap ro rBepAoMy reny c neuoAsuxHofi ro'{rcofi' Ylap ro cno6o4HoIray

rBepAoMy reny

61. OcnoBrr He6ecnofi MexaHr4Kr{. @oprvrynH Eune. 3aron BceM}IpHoro r{roreH}It'

3aronrr KennePa

62. 3neprerxqecKar xlaccrasuKallut Op6rar. .{eIEXenUe ToqKu no op6ure' 3aAaqa

AByx ren

ConpornBJreHlre MarePHaJroB

63. Oceeoe pacr{xeHue (cxarue). BnyrpeHHLIe ycunvs. HoptualrHble HaIIpfl)KeHIdfi'

B rrorepeqHbrx ceqeHlrrx. ,{esopu a!|/lv.3aron fyra rpr pacTsxteHupl (cxarrara)

64. Pacqer Ha [poqHocTb. MerOA AO[yCKaeMbIX HallptxeHuir u pa3pyllarcqxx

Harpy3oK

65. oco6eHHOCTr{ pacqera craruqecKrr HeorIpeAeJIrIMbIX CTICTeM npl4 oceBoM

pacrtxeHuu (cxaruu)



66. HauprxeHHoe cocro.xHLIe B TorrKe reJra. Bu4rr HarrpffKeHHbrx cocrosHr,rfi.

O6rentroe Ha[pDKeHHoe cocrorHne

67. [e0opvrapoBaHHoe cocrof,Hue B rorrKe. O6o6qenHrrfi 3aKoH fyra.
llorenquaJrbH€ur 3Heprr.rr 4e$opnaaqnz

68. Ocnonnrre reopuu [porrHocrr4

69. feouerpuqecKple xapaKTeptrcrLrKr4 rrJrocKr{x ce.{enrafi. Mouenrrr HHeprluu

upocrefiruux Suryp

70. C4nur. BnyrpenHue ycvnvfr Lr HailpflxeHr.rr B rrorepeqHbrx celreHr{rx 6pyca npu

cABHre. r{ucrufi cABLIr. HauprxeHvrfl Ha HaKJroHHbrx [noqaAKax npu qLrcroM cABLrfe.

fraeHrre HarrpffKeHut

71. [e$opvra\Lrfr trpra tII,IcroM cABLIre. 3aron fyra [prr cABr{re. lloreHrlranbHrur

sHepfr{r 4e$opua\vwrrrpu cABufe. Pacqer Ha [poqHocrb rrpE cABLrfe

72. Kpyuenze 6pycren Kpyrnoro norepeqHoro ceqeHlrr. BHyrpenHr4e ycvnvrfl B

[o[eper{Hblx ceqeHlltx B€LIIa. Haupxxenux B florrepeqHbrx ceqeHnrx BaJTa npu
KpyqeHHu.

73. BuaoA $opvrynu KacareJrbHbrx Hanpxxeuufi npu Kpr{eHr.rrd. IrIsNdeH eHLrfl

KacarenbHbrx Ha[pxxenufi ro ceqeHlrro B€L[a. ,.{eQopnrarJus IIpa Kpyr{eHvrn. pacqer

B€rIIoB Ha [potlHocrb vr xecrKocTb npv KpfIeHIarI, lloreHr.lr4€rJrbHaf, gHeprr4t

4e $ opua WH npvr KpfreHlrr4

74. flprrvrofi rEsn'I6. BHyrpeHune ycilnLrfl. Oupe4ereHr.re onopuhrx pearqnfi. flpaanno

3HaKoB An.!I IlolleperlHblx cnl Q u usru6arotqrlx MoMeHToB M. 3nropbr BHyrpeHHr4x

ycunuir

75. Hopr'ra-rrrHble Harlpfl)Kenarfl nprr qucroru r4srz6e. KacareJrrHbre Harrp.rrxeHufl npr4

nolepeqHoM HgrI'I6e. frasHrre HarrpnKeHvrfr npu Lr3rzr6e. llonnar [poBepKa npoqHocrr,r

6anor upu x:rn6e

76. lleperraeqe]Hufl n 6anxax rrpu uprMotr,r usrz6e. Croxnoe colporr.rBJreHr4e. Kocofi
usru6. LIsrul c KpyqeHueM

77. luuavuuecKrle Harpy3Krr



78. llonsrue o6 ycralocrHoM pa3pymenr4r,r Marepualra. Xapaxrepr4crr4Ku IILIKIOB

Hanpr)KeHrafi. llpe4eJr BbruocJrlrBocrr.r. Kpunne ycranocru. fIpe4eJI BbIHocJIHBocr?I rIpI4

cr4MMeTpI4rrHOM IIXKne

79. [uarparvrrr,ra lpeAenbHhrx aMnnlrryA. @axroprt, BJILI{rcqI4e Ha ycr€ulocrHylo

lporrHocTb MaTepvana

80. Pac.{er Ha ilporlHocrb npu peryntpHoM pex<llMe Harpyx(euufl'

81. OcnosHrre rroHrrnr ]r orpeAeneHnr roHKocreHHbIX cocy,qoB. Buno.q Sopuynsl
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