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Oco6eHHOCTU U3NnoxeHus TeMbl «OCHOBbI BEKTOPHOIro ncHucrieHunsa»
B TeEXHUYECKOM By3e

AHHOmMauyus. B cmamee paccmampuearomcsi cywiecmsyrouwue 8 y4ebHol numepamype
r1odxo0kl K ornpedesieHUo MOHIMUS «2eomempu4deckul eekmop». lNpednazaemcsi 060CHO-
8aHHOE C MOYKU 3peHUs1 (bU3UKO-mMeXHUYeCcKUX OUCUUNIUH orpedesieHUe NMoHAMuUs «8eK-
mopHas eenu4uHay. Miccnedyemcs crieyugbuka ornepayuti Had eekmopamu, 3a0aHHbIMU 8
pearibHOM ¢hu3u4eckom npocmpaHcmee. Paccmampusaemcs dugbgbepeHyuayusi 6eKmMop-
HbIX 8EJTUYUH, MPUHAMas 8 (hu3UYECKUX U MEXHUYECKUX MPUIIOXEHUSIX.

Knro4deenble crioea: 8eKMOpPHbIe 8EJTUYUHBI, MHOXXECMBO HarpasieHHbIX 0mpe3Kos, OmHo-
WeHuUe 3KeusasieHmMHOCMuU, cesi3aHHbIe 8E€KMOPbI, CKOJb3AWUe 8€KMOpbl, aKcuaslbHble
8EKMOPbI, MOISAPHbIE 8EKMOPBbI.

Pa3den: (01) omodernbHbie 8orpockl cghepbl 06pa3osaHus.

B coBpeMeHHOM BbICOKOTEXHONOMMYHOM OBLLECTBE CTPEMUTENBHOE Pa3BUTUE NHAOP-
MaLMOHHBIX U KOMMYHUKALMOHHBIX TEXHOSOMMIA CYLLLECTBEHHO U3MEHUIO COoAepXXaHue UH-
XXeHepHoro Tpyaa. Kak cneacteue, 3HaunTensHO BO3pocin TpeboBaHNA He TOMNbKO K cre-
UnanbHOM, HO U K pyHAAMEHTanbHOM MNOArOTOBKE CTYAEHTOB WHXEHEePHO-TEXHUYECKUX
HanpasneHun. MaTematuka ons UHXEHEPHO-TEXHUYECKUX CrieumanbHOCTEN ABNAETCS Me-
TOA0SI0rMYECKOM OCHOBOM AN U3YYeHUsI NPaKTUYEeCKN BCex 0bLLeTEXHUYECKMX U creunarb-
HbIX ANCUMNnH. «MatemaTurka — 370 A3bIK, HA KOTOPOM FrOBOPSIT BCE TOYHbIE HAYKNY, — FO-
Bopun H. W. JlobaueBcknin. CTponHas 1 normyHasi cuctema mateMaTuyecknx 3HaHum n me-
TOAOB CNYXWUT YHUBEPCANbHbIM MHCTPYMEHTOM B PELUEHUN €CTECTBEHHOHAYYHbIX N UHXE-
HepHO-TeXHMYECKMX 3aaaud. lNpenogaBaHne 6a30BOro Kypca MmaTeMaTuku, U3yvaembln B UH-
XEHEPHO-TEXHUYECKMX By3ax, UMeeT ycTosiBluMecs Tpaguumm. Ho, Tem He mMeHee, Tpak-
TOBKa HEKOTOPbIX (PyHOAMEHTaNbHbIX NOHATUN, BaXXHbIX HE TONbKO ANA MaTeMaTU4eCcKuXx,
HO W ONg Lenoro psga PuU3nMKo-TEXHUYECKUX OUCLUNIINH, HYXXOAeTCs B NepeoCMbICIIEHUMN.
Mpumepom MoOXeT crnyxuTb Tema «BBegeHne B BeKTOpHoe mcuncneHme». Mo cyulecTsy,
BY30BCKOE U3NOXEHNE OAHHOW TEMbI NPeAcTaBnsaeT cobor paclUMPEHHOE U3NOXEHNE BEK-
TOpPHOM anrebpbl LKOMbHOMO Kypca MatemaTtuku. CnegyeT 3amMeTuTb, YTO OCHOBHbIE BO-
NpoCbl AaHHOW TeMbl AyGNMPYOTCA B LLKOMBHOM Kypce husnkn. basoBble NOHATUSA BEKTOP-
HOW anredpbl pacCcMaTpMBalOTCA Takke U B By3e — B Kypce TeXHUYEeCKON MexaHuku. Kasa-
nocob 6bl, B pesynbrarte y obyyarLmxcsa 4OmMKHO COOpPMUPOBaTLCS YETKOE NpeacTaBeHme
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06 OCHOBHbIX MOHATUAX U MeToAax BEKTOPHOM anrebpbl, NOHMMaHWE NpakTU4eCcKoro nNpu-
NOXEeHWs1 JaHHOW TeMbl B MHXEHEPHO-TEXHUYECKOWN AesaTenbHOCTU. Ho B peanbHOM y4eb-
HOM npoLecce BCero 3Toro Mbl He Habntogaem. ObpaTtnmcsa kK onpegeneHnto 6azoBoro no-
HATUS: YTO Ha3blBaeTCs BEKTOPOM? Tak Kak aTa TeMa n3y4aeTcs B LUKOSNIbHOM Kypce maTte-
MaTuKK, TO BONLLIMHCTBO NpenofaBaTenen By3a, 3af4aB 3TOT BOMPOC CTyAEHTaM Ha BBOA-
HOW NEeKLUNK, KaK NpaBumno, CrnbllaTt OTBET: « BEKTOP — 3TO HanpaBneHHbI OTPe30kKy». C TOYKK
3pEHUs ANIEMEHTAPHON reOMETPUN BEKTOP — 3TO reOMeTPUYECKMIA OOBEKT, XapakTepuaye-
MbI HaNpaBreHMeM, KOTOpoe 3a4aeTcs C TOYHOCTbIO 40 napannenbHOCTM NPSAMON, U Anu-
HoW. B BYy30BCKMX y4yebHMKaX 1 3agadvyHuKax obLienpuHATLIM SBSieTCa onpeaeneHne Bek-
TOpa Kak MHOXeCTBa BceX napannesibHbix Mexay cobon, 04uHaAKOBO HarnpaBSieHHbIX U UMe-
IOLLMX OAMHAKOBYIO ANUHY OTpe3koB. Tak, Hanpumep, A. B. Edoumos n A. C. locnernos gatoT
cnepywolee onpegerneHue: «BekTopom (reoMeTpuyeckumMm BEKTOPOM) a Ha3blBaeTCA MHO-
XKeCTBO BCeX HarnpaBfeHHbIX OTPE3KOB, MMEKLLMX OOUHAKOBYHO ANMHY U HanpasreHue» [1].
Ana u3nKo-TeXHMYEeCKUX ANCUMNIIMH NoAobHOe onpeferieHne BEKTOPHOW BEMUYUHbLI He
ABNSAETCA OAHO3HAYHbIM N UcyepnbiBaowmM. [pobnema CoCTOUT B TOM, YTO B TEXHUKE U
€CTECTBO3HAHMM, KakK NpaBusio, UCCNeayTca He MaTtemaTuyeckme obbekTbl Boobule, 00-
nagawoue TeMn UM MHbIMM opManbHbIMU CBOMCTBaMU, @ OOBHEKTbI KOHKPETHOW (hnsn-
Yeckow npupoapl. Tak, HanpuMep, B KNacCUYeCKON MeXaHuKe, ANeKTpoauHaMUKe 1 B ApYrnx
PU3NKO-TEXHMYECKNX OUCLUMNNNHAX NOA, CIIOBOM «BEKTOP», 6e3 kaknx-nnbo fononHuTEeNb-
HbIX YTOYHEHWI, MOHMMAETCA HE «KAKOW-TO BEKTOP NOOBOro NMMHENHOro NPOCTpaHCTBa BO-
obLey, a, Kak NpaBuIio, B CBA3N C «pearnbHbIM U3NYECKMM NPOCTpaHCTBOMY. B kavecTBe
TaKoOBOIrO MOXET CNY>XUTb TPEXMEPHOE NPOCTPAHCTBO KIacCUYeCcKon (onU3nKN Unmn YeTblpex-
MepHOe NPOCTPaHCTBO-BPeEMS (OU3NKM PENSTUBUCTCKOMN.

Kak nokasbiBaeT npakTuka, popMarnsHoe onpeferieHe BekTopa kak obbekTa, Xxapakre-
pY3yeMOoro YMCrnoBOW BENNYNHON 1 HanpaBrneHnem, He oopMUPYeT Y CTYOEHTOB YETKOro Npea-
cTaBneHuns 06 obracTn npuMeHeHNs MeTOA0B BEKTOPHOM anrebpbl. B pe3ynbTate Mbl pyckyem
CTOSNKHYTbCS C NpobrnemMamu, CyTb KOTOPbIX MOXHO MPOUNOCTPMPOBaTL NPUMEPOM, NpuBe-
AeHHbIM A. E. YMHOBBIM: «[10TOK aBTOMOGUINEN (TO €CTb KONMYECTBO aBTOMOBUNEN, Npoesxa-
OLLIMX MUMO HabnoaaTens 3a eanHULY BpEMEHM) Ha KOHKPETHON 0pore SABNAETCS 0ObEeKTOM,
ANsi XapakTEePUCTUKM KOTOPOrO HY>KHO yKa3aTb Kak ero BENMYNHY (YMCro NPOXOASALLMX 3a ean-
HULY BPEMEHN aBTOMALLWH), TaK U ero HanpaeneHne». Ecnv nogonTu K onpeaeneHnto BekTopa
dopmanbHO, TO AaHHbI 0OBLEKT — 3TO BEKTOP. «PaccMoTprMmM nepekpecTok Tpex Aopor, Noka-
3aHHbIA HAa PUCYHKE, HA KOTOPOM CNMBAKOTCS ABa NoTtoka asTomobunen no 500 aBTomallmnH B
Yyac kaxapbii. Ecnn cymmmpoBaTtb NOTOKM Kak BEKTOPbI, TO BMECTO OYEBUOHOrO pesynbTarta
1000 a-m/4 MbI nony4mm (No NpaBuny napannenorpamma) 3aBegomMo 6eCccMbICNEHHOE 3HaYe-

HMe 500+/2 ~ 700 a-Mm/u. Otcropa cneayeT, YTo, XOTS NOTOK aBTOMAaLLMH XapakTepusyeTcst Yuc-
NOBbIM 3HAYEHUEM M HanpaBreHneM, HO, TEM HE MEHee, BEKTOPOM He siBnaeTcsi» [2] (CM. puc.).
PUBNKO-TEXHNYECKNE ONCLMMINHBI AT HAM MHOTMOYUCIIEHHbIE NPUMEPbLI BEKTOPHbIX
BENNYMH, TaKNX KaK CKOPOCTb, YCKOPEHWE, cuna, HanpshKeHHOCTb Nons u T. 4. Bece atu msm-
Yeckne BESIMYUHbI MMEKOT pa3Mep M HanpasreHue. W, 4To OYeHb BaXKHO, ON1s 9TUX msnye-
CKMX OOBLEKTOB onpeferieHbl onepaumMv CpaBHEHUS, CIIOXKEHUSI U YMHOXEHUSI Ha YUCHIO.
MpeameToM n3ydeHUss TEOPUN BEKTOPHBLIX NMPOCTPAHCTB SBMAOTCS anrebpandeckne cBou-
CcTBa BeKTopoB. Ho B TO e BpeMsa onpegeneHne Bektopa kak obbekTa nodon npmpoapl, 4ns
KOTOPOro YyCTaHOBIEHbI Onepaunmn CrioXKeHU U YMHOXEHUST Ha YMCIO U KOTOPbLIW, B CBOKO O4Ye-
peob, obrnagaeT crneayloWWMU  CBOWCTBaMU: & +b =b +3; (a + 5)+C —a+ (5 +6);
a+0=a a+(-a)=0;--1-a=a (44)a=A4(LA); Ala+b)=2d+b; (4+1,)d=Ad+44,
TaKKe He ABMSieTCA OAHO3HAYHbIM U McyepnbiBaroWwmMM. Haxoasch B paMmkax aton aeduHm-
LUK, K BEKTOPAM MOXHO OTHECTWN OOBEKTLI, C TOUKM 3PEHUSA (PU3MKN HE UMEIOLLIME HUKAKOIO
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OTHOLLEHNS K BEKTOPHbIM BENMMYMHaM. Hanpumep, MHOrOYSEHBI
P =ax"+a_X""'+a, X"’ +..+ a,x* +a,x+a,, a Takke npeobpaszosaHne Pypbe B krnaccu-
YEeCKOW ANeKTPogUHaAMUKE U KITAaCCUYECKOM TEOPUM CMOLLHbIX Cpea.

C TeXHMYECKOM TOYKM 3peHns Hanboree KOPPEKTHbIM MOXHO CYUTaTb onpeaeneHne Bek-
TOpa Kak COBOKYMHOCTWU HaMpaBreHHbIX OTPE3KOB, 419 KOTOPbIX BBEAEHbI Onepaumm CpaBHEHWS,
CIMOXEHUSA U YMHOXEHMS Ha uncho. MogobHbI noaxon K onpeaeneHno NOHATUSE BEKTOpa npak-
TUKYeTCS, B YaCTHOCTW, B OOHOM M3 BeOYLLUMX TEXHUYECKUX BY30B CTpaHbl — B MOCKOBCKOM (hu-
3UKO-TEXHUYECKOM UHCTUTYTE. Tak, Hanpumep, B Kypce NeKuni, Yntaemblx CTyaeHTam usmde-
CKUX N TEXHUYECKNX cneumanbHocTen MOCKOBCKOrO OU3MKO-TEXHUYECKOTO MHCTUTYTa, 6a3oBoe
MOHATUE BEKTOPHON anrebpbl — HanpaBfeHHOro oTpeska — onpeaenseTcs kKak OTpe3oK NpsiMo,
ANS KOTOPOro yKasaHo, Kakasi U3 ByX TOYEK SABSISAETCS Ha4YarioM 1 kakasi — KOHLIOM oTpe3ska. [la-
nee paccMaTpu1BaloTCA AENCTBUS C HAaNpaBIieHHbIMU OTpe3KaMn: CpaBHEHWE, CIIOKEHME N YMHO-
XeHue Ha vmcno. « COBOKYMHOCTb BCEX HanpaBSieHHbIX OTPE3KOB, A5l KOTOPbIX BBEAEHbI ornepa-
UMM CPaBHEHUS, CIOXEHMUS, YMHOXEHUSA Ha BELLECTBEHHOE YMCIO, Ha3blBaeTC MHOXECTBOM
BEKTOPOB. KOHKPETHbIN 3NEMEHT 3TOr0 MHOXECTBA HasblBaeTCcs BeKTopomy [3]. Takum obpasom,
OCTaBasiCb B paMKax reoMeTpuyeckon Teopun, Mbl BBOAMM anrebpavdeckve onepauum Hag
HanpaBneHHbIMKU OTpe3kamMu. M3 Bblllecka3aHHOrO criefyeT OYeHb BaXKHbIA BbIBOA: BEKTOP
UMeeT ABOMCTBEHHYIO NpUpoay — OH OAHOBPEMEHHO ABNAETCA U anrebpanyecknm, n reomeTpu-
Yeckum 0BbekToM. MoaToMy, paccmMaTpmBasi MHOXECTBO HarnpaBfeHHbIX OTPE3KOB, Mbl HE MO-
YXEM TpaKTOBaTb ONepaLmnio CPaBHEHUS KaK paBEHCTBO HanpaBIieHHbIX OTPE3KOB (aBTOpPbl 60Mb-
LUMHCTBA OTEYEeCTBEHHbIX YY4EOHMKOB M 3a4aYHMKOB NPUOEPKMBAKOTCA MMEHHO TakoW Tpak-
TOBKM). Peyb MOXET MATU TONBbKO 06 MX 3KBMBANEHTHOCTU. A MMEHHO: «4Ba HEHYreBbIX Harnpas-

JIEHHbIX OTpEe3Ka E n CD HasblBalOTCA 9KBUBASIEHTHBLIMUW, €CINN UX HaYarna u nx KOHUbI MoryT
ObITb COBMELLIEHDI napannesrbHbIM NepeHoOCOM OAQHOIo N3 3TUX OTPE3KOB. CooTBEeTCTBEHHO, TO,

YTO HaMpPaBMEHHbI OTPE30K AB MMEET Ty 3Ke AMMHY 1 HampaBrieHWe, 4To 1 oTpe3ok CD _ 0bo-
3HavaeTcs crieaytoLLmmM obpasom: AB ~CD » [4].

To, uto pedb MOXET NATU TOJIbKO 00 3KBMBaneHTHOCTM HanpaBJi€EHHbIX OTPE3KOB, Bbl-
TEeKaeT U3 cneayrowmnx CBOMCTB OTHOLLUEHUSA «~»:

1) AB~AB (OTHOLLEHME «~» PedrNeKCUBHO);

2) ecnm AB~CD, 70 CD~AB (OTHOLLUEHUE «~» CUMMETPUYHO);

3) ecnm AB~CD 1 CD~PQ, To AB~PQ (OTHOLLIEHUE «~» TPAH3UTUBHO).

TakuM 06pa3oM, OTHOLLEHWE «~» CTb OTHOLLEHUE 3KBUBANEHTHOCTU. Ecnn Hanpas-
feHHble OTpe3kn AB 1 CD 9KBMBAMEHTHbI, TO ‘E‘:‘ﬁ‘
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CnegyeT 3aMeTUTb, YTO HanpasrfeHHble OTPE3KM YacTo Ha3blBalOT CBA3AHHBbIMU BEK-
Topamu. BekTopbl e, paccmaTpuBaemMble Kak B LUKONbHOM, TaK U B By30OBCKOM Kypce MaTte-
MaTUKN, ABNSAOTCA CBOOOAHBIMU. MIX MOXHO NepeHoCUTb napannensHo camum cebe B nto-
Oy TOYKY MIAOCKOCTU UMW NPOCTPaHCTBa. B (pm3nKo-TEXHUYECKNX ONCLMNIIMHAX BEKTOpP —
3TO BeNUYMHA, XapakTepusyLllaacs HanpasreHeMm, MOayreM (YUCNOBbIM 3HAYEHUEM) U
TOYKOW NpUNoXeHns. Knaccuyeckum npuMmepomM MOXET CrY>XUTb BEKTOP cunbl. [pamyro nu-
HWIO, BOONb KOTOPOW HarnpasfeHa cuna, B Kypce (pu3nkn HasbiBalT NMHUEN OEeNCTBUSA
cunbl. be3ycrnoBHO, NOHATUS «NUHUA OENCTBUSA» U «HAMNpPaBfEHNE» HE TOXOECTBEHHbI, TaK
Kak no JIMHUM OeNCTBUSA MOXHO OnpeaenuTb HarnpasrneHne ¢ TOYHOCTbLIO 40 NPOTUBOMOSIOX-
Horo. [NpegnonaraeTtcs, 4YTO AeNCTBUE CUMbl HA TBepOOe Terno He U3MEHUTCH, eCnn TOYKY
ee NpUNoXeHnsa nepeHecTn No NMHUM AenCTBMA B Nobyto ToUKy aTtoro Tena. Kak pesynbtar
— MNOSABIIAETCHA KIacC BEKTOPHbIX BENWYMH, Ha3blBaeMblX CKOMb3AWMMU BeKkTopamu. [den-
CTBMWE CUMbl Ha TeN0 MOXET U3MEHUTbLCS, ECINN TOYKa MPUINOXKEHUS CUIbl HAXOAUTCS 3a npe-
Aerniamu 3Touv NiMHUW. B 3aBUCMMOCTY OT TOW POSK, KOTOPYIO UrpaeT ToYKa NPUIOXEHNSA BeK-
TOPHOW (PU3NYECKON BENUYNHBI, B MEXaHMKE BEKTOPbI MPUHATO nogpasnenstb Ha ceoboa-
Hble, CKOmMb3ALue U 3aKperreHHble.

CyLecTBEHHbIM NpU peLleHnn U3nKo-TEXHUYECKUX 3a4ay ABNAETCS U TO, YTO Bek-
TOpHble 00BbEKTLI 06NagalnT pasMepHOCTbIO. PasmMepHOCTb BEKTOpPA — 3TO pa3MepHOCTb ero
Moaynsi. A 9TO B onpefesieHHOM Mepe orpaHnymMBaeT obnacTb NPUMEHEeHUs NIMHENHbIX orne-
paunn Hag BekTopamMu. Tak, Hanpumep, B Kypce (OU3NKMU MOXHO CKIlablBaTb TOSMbKO BEK-
TOpHble 0ObeKTbl, obnagaroume OANHAKOBOW pPasMEpPHOCTbI: CKOPOCTb CO CKOPOCTLHO,
cuny ¢ cunon. Takum obpasom, MmatemaTnyeckas onepaumsi CroXeHUs BEKTOPOB OTpaxaeT
PU3NYECKMIA NPUHLMIM CYNeprno3nLnKn, COrfiacHoO KOTOPOMY pesynbTaToM OeUCTBUS COBO-
KYMHOCTWN UCTOYHNKOB BEKTOPHOW BEMNYMHbI (HarnpuMmep, CUIbl) ABASIETCA BEKTOPHAA CyMMa
BO34EMCTBUN KaXXO0ro UCTOYHMKA MO OTAENbHOCTW.

B kypce maTemaTukun Ba BEKTOpa, CBA3aHHbIE ornepaunen YMHOXEHUS Ha Yncno, npu-
HATO HasblBaTb NIMHEMHO 3aBUCUMMbIMW (KONnMHeapHbIMU). B MexaHuke, Kak u B Mmatema-
TUKE, MOHSATME NIMHENHON 3aBMCUMOCTU ABYX BEKTOPOB TaKXe npeanonaraet BO3MOXHOCTb
Bblpa3nTb OOHY BEKTOPHYHO BENUYUHY Yepe3 apyryto. Hanpumep, byaem paccmaTtpuBathb

HEKOTOPYHO cuny ]?, NPUITOXXEeHHYIK K HEKOTOPOMY TeElly B HeKOTOpOVI TOYKe, B 3agaHHOM

HanpaBfieHnn, paBHOWN No abcontoTHoM BenmyunHe 1H kak atanoH cunel B cucteme CU. One-
paunsi YMHOXEHUS Ha HEKOTOpPOE BELLECTBEHHOE YMCNO A MO3BOMSET BbIpa3vTb MO0y

cuny F, konnuHeapHylo f Yepes aTanoHHyto: F = Af , roe 4 — aT0 BenuumnHa 6e3pasmep-

Hasi, BblpaXkatoLasi YNCIO STarloHHbIX €AUHWL, CUIbl — HBIOTOHOB. Ho He Bceraa npv pelue-
HUM (PU3NKO-TEXHUYECKMX 3aday pe3ynbTaT NPOoV3BEeAEeHUss BEKTOPHOM BEMMYMHbI Ha CKa-
NSIPHYIO (YMCIO) TPAKTYyeTCs Kak BEKTOP, KOMMMHeapHbI ncxogHoMy. Peub nget o6 ymHo-
YXEHUWN BEKTOPHOW BENUYMHBI Ha CKansipHyto, KOTopasi Takke MOXeT MMeTb CBOK pasmep-

HocTb. Hanpumep, BTOpon 3akoH HboTOHa F =ma ycTaHaBnuBaeT CBA3b MeXay CUIOoN,
AENCTBYIOLEN HA TeNno, U BEKTOPHOW BENUYMHOWN, onpefenstowen AUHaMUKy OBUKEHUS
Tena. OTa BEKTOpHas BENMYMHA — BEKTOpP YCKOPEHUSI — MMEET COBCEM APYryto pasmep-
HOCTb. CBSA3b MeXay BEKTOPOM CUSbl U BEKTOPOM YCKOPEHUS OCYLLECTBNAETCS Yyepes cka-
NSAPHbBIA MHOXUTENb M — Maccy Tena, ABNALLYCA Mepon nHepunn. beccmbiCneHHo roso-

PUTb O TOM, YTO BEKTOp cunbl F B M pa3 6orblue BEKTopa YCKOPEHWS!, MOCKOSIbKY BEKTOP
CUnbl N BEKTOP YCKOPEHNS NMEIOT PasHbI (PU3NYECKNIN CMBbICTT.

Ocoboe MecTo B cUCTEME BEKTOPHbLIX BEMUYMH, pacCMaTpUBaEMbIX B TEXHUYECKNX
ANCUNNNUHAX, 3aHUMAaIOT akcuaribHble BEKTOPbI, UMK, Kak UX eLle HasbiBalT, NceBoOBeEK-
Topbl. Pasnuune mexay akcnanbHbIMU U MOASPHBIMU (ULCTUHHBIMKW) BEKTOPaMU NPOsSiBNS-
€TCH NPU MHBEPCUN CUCTEMbI KOOpAMHAT. TpaguLMOHHO NPpU N3MEHEHUM HanpaBeHus BCex

4


http://e-koncept.ru/2017/

UabanuHa M. P., Xoxnosa M. B., CumHukosa WM. B. OcobeHHOCMU U3/10XEeHUS

membi «OCHOBbI BEKMOPHO20 UCHUCAEHUS» 8 mexHU4YecKom ey3se // Hay4Ho-me-
moduyecKuli 3neKkmpoHHbIl #ypHan «KoHuenmy». —2017. — Ne V10. — 0,4 n. . —
URL: http.//e-koncept.ru/2017/171028.htm.

HaY4YHO-METOANHEeCKIA

SAEKTPOHHBIA >KyPH3A
ocen KoopAnHaT Ha NMpPOTUBOMNOJIOXKHOE MNMpaBad CUCTEMaA KOOpAUHAT rnepexoauTt B JNeBYHO.
[Mpwn aTOM KOOpANHATLI NOSIIPHBIX BEKTOPOB TaKXKe NOMEHSOT CBOW 3HAK Ha NPOTUBOMOMOX-

HbIN. an/IMepaMI/I NOJIAPHBIX BEKTOPOB B MEXaHUKE ABNAKTCA paanyC-BEKTOpP r, CKOPOCTb

_ o dr v _
v=a, yCcKopeHue aza, cuna F=ma, B TO BpeMs Kak KoopauHaTbl aKkCuarbHOro BeK-

TOpa, ABMSAOLLErocs pe3ynbTaToM, HanpMMep, BEKTOPHOro NpounsBeaeHnst ABYX NONSIPHbIX
BEKTOPOB B  TPEXMEPHOM NnpocTpaHCTBE a= {ax;ay;az} n b= {bx;by;bz},
la,6|=1{a,b, —a,b

b, ab, —ab axby—aybx}, 3Hakn He nomeHsaT. [lpumMepomM akcuanbHoOro

X~z

BEKTOpa B MEXaHNUKEe MOXKeT CIY>XUTb MOMEHT UMIyJibCa L= [r,p . dusnyeckme BeNUYUHLI,

BblpaXaeMble 4epe3 BEKTOpHOe npoun3eeaeHne, Takme Kak HanpsaXXeHHOCTb MarHMTHOro
nosfd, MOMEHT CUIbl, yrnosad CKOPOCTb BpalleHUA, — NCeBAOBEKTOPbI. ﬂpM peweHnn Tex-
HU4YeCKnx 3agad HeO6XO,D,V|MO YYUTbIBATb 3TW pa3finyna B noBeaeHNM akCnaribHbIX 1 NOJ1Ap-
HbIX BEKTOPOB. CyLLl,eCTBeHHbIM ABINAETCA TO, YTO B TEXHUYECKUX ANCUUNTITIMHAaX BCe @I/l3|/|-
YeCKMe 3aKOHbl OOJTXHbl BblpaXaTbCA B VIHBaleaHTHOﬁ df)opme, TO €CTb Heé OOJTKHbl 3aBU-
ceTb OT Bbl60pa CUCTEMbl KOOpPAUHAT. STO, B 4aCTHOCTHU, O3HA4YaeT, YTO HEBO3MOXHO,
HanpuMep, PaBeHCTBO aKCMarnbHOro 1 NONMAPHOro BEKTOPOB, TaK Kak OHO He ByaeT Bbinor-
HATbCA OJHOBPEMEHHO N B npaBOCTOpOHHeVI, n ﬂeBOCTOpOHHeﬁ cnucrtemMax KoopagumHar. Mo
3TOW e MPUYNHE HEKOPPEKTHO ByaeT BbIrmaAeTb CyMMa UM Pa3HOCTb MEXY akcuarbHbIM
N NONAPHbLIM BEKTOPaAMMU.

Cnep,yeT 3aMeTUTb, YTO MHOrAa B CbI/ISI/ILIGCKVIX Teopunax ncesoBeKTOPbI, MPUCYTCTBYA
B hopMynax Kak NpOMEXYTOUHbIE BEMNUYMHBI, B KOHEYHOM pe3yrnbTate BEKTOPHOro Npous-
BeleHNA C NoJiApHbIM BEKTOPaAMU OaOyT TakKXe nonﬂprIVI BEKTOp. Hanpl/lmep, B KInnaccu-
YECKOW 3MeKTPoaAVHAMUKE WMHOYKUMS MarHUTHOrO Moms — MCEeBAOBEKTOP, MOpoXaaeMbii
1l r -7, |

|3 . OgHako B BblpaxeHun ans cunbl Jlo-

|

MCeBAOBEKTOPHON onepauuen: B = Zl—oj

ﬂy |F-I’0

peHua F :q(E +[\7,I§]) COOEPXUTCA elle ofHa NCeBAOBEKTOPHAsA onepaums — BEKTOpPHOe
npounsseneHne NonsipHOro U akcuManbHOro BEKTOPOB, AalLlee eLle OAnH YCNOBHbBIA MHOXW-
Tenb +1, KOTOPbIA HENTPANM3yeT 3aBUCMMOCTb 3HaKa WHAYKUUS MarHUTHOro Mnonsi oT Bbl-
BOopa cucTtembl KoopauHaT, Tak Kak npou3segeHve +1-(+1) gaet npocto 1.

AHanormyHoe mnccnegoBaHME MOXHO MPOBECTU M CO CKanspHbIMU BenudnHamu. Cy-
LLIECTBYIOT HE TOSIbKO UCTUMHHbIE CKansapbl, MHBapUaHTHbIE K NobbiM NpeobpaszoBaHUAM Cu-
CTEMbI KOOpPAMHAT (HE TOSMbKO K BpaLLUEHUAM, HO U K MHBEPCUM), HO N NCEBAOCKANAPHLIE
BENNYMHbI, UHBAPMAHTHbIE K BPALLEHNAM N MEHSOLLME 3HaK, Koraa npaeasi cuctema nepe-
XoauT B neByto (M HaobopoT). NceBaockanspHon BennvnHom 6yaeT, Hanpumep, pesynbTtar
CKansgpHoro npon3seneHunsi NONApHOro U akcmanbHOro BEKTOPOB.

Bektop n ero 0606uieHne — TeH30p, HECOMHEHHO, ABNATCSA OAHUM 13 dyHAAMEHTaNb-
HbIX MOHATMI COBPEMEHHOW MaTeMaTuku. LLiInpokoe npuMmeHeHe BEKTOPHOIO aHanm3a kak Ma-
TemMaTM4yeckoro annaparta Ans Uenoro psga TEXHUYECKUX aucumnimH obycroBreHo npexae
BCEr0 TEM, YTO BEKTOPHbIE NpeaCcTaBNeHnst afekBaTHO nepeaatoT CyTb MHOMMX 3aKOHOMEPHO-
cTen mandecknx npoueccos. C NOMOLLBI BEKTOPHbLIX BENUYUH JOCTUraeTcsl €AMHCTBO aHa-
NUTUYECKMX U TEOMETPUYECKNX METOAOB MUccrneaoBaHus. [JononHsas coaepxaHne oby4veHms no
Teme «BBeaeHne B BEKTOPHOE UCHMCIIEHNE» 3adadvamMu MPUKNAOHOro Xxapakrepa, no3Bosisito-
WmMn ctygeHtTam 6onee rnyboko U MPOYHO OCBOUTL TEOPUIO U METOLONOMNIO AAHHOW TEMBI,
Mbl CO34aeM nefarornyeckue ycrioBus Ans noBbIEeHUs y4ebHOM MOTUBaLMKN 0By4aroLLMXCA.
dopmmpoBaHme NpodheccnoHanbHO OPUEHTUPOBAHHBIX MaTEMaTUYECKMX 3HAHUI 1 YMEHWI, B
CBOIO ouvepepb, CNocoBCTBYET pasBUTUIO UHXEHEPHOIO CTUMSA MbILSIEHUS, CTOSMb 3HAYNUMOrO
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H3Y4HO-METOANHEeCKIIA
SAEKTPOHHBIN >KYPH3A

ANna ganbHenwen npogeccuoHanbHoOn AesATeNbHOCTU CTYAEHTOB WHXEHEPHO-TEXHUYECKNX
HanpasneHu NOAroToBkU. B cBo ovepenb, hopMarbHbI MOAX0A K onpeaeneHnto 6a3oBbIix
MaTeMaTUYECKMUX MOHATUN, NULLEHHBIN CBA3EN C pearnbHbIM (OU3MYEeCKUM NPOCTPaHCTBOM, MO-
XeT co3aaTth YCnoBus A5 KOTHUTUBHOW Ae30pUEHTaLMM CTYAEHTOB B y4ebHOW, a B JarnbHeN-
LeM 1 B X NpoheccrmoHanbHon AesATeNbHOCTMW.
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Abstract. The article examines the existing in academic literature approaches to the definition of "geometric
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