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OTI'JIABJIEHHE

OT PEHAKTOPOB CEPHH ..o e vttt tnt s et eteieteteatenararennnenen,
[IpemucAOBHE ... . e e e
BBEREHHE ...\ttt et e

[naBsa

1. Cucremsr Koopaunar. IlpocTeiimine safgayd aHAaJAHTHYECKO reo-

METPHE ¢ &ie s dandite w'yins grvarionis sis ¥ ol oF & s ol L5 o e s dande s v e

§ 1.

§ 2.

§3.

§4.

JleKapTOBH KOODAHHATH HA MPSAMOM ...\ ovvvnnreananneannaans =
1. Hanpassienntie otpe3ks Ha ocH (13). 2. JluHeiHKe onepaliy Haj HANPABACHHHMHE OT-
peskamu. OcHoBHoe ToXRecTBo (14). 3. [leKapToBH KOOPAMHATH Ha npsaMoii (15).
JlekapToBH KOODAHHATH Ha IVIOCKOCTH M B NPOCTPAHCTBE .............
1. lexkapToBhl KOOpAHHATH Ha IWIOCKOCTH (16). 2. JleKapToBH KOOPAHHATH B IPOCTPAHCTBE
(16).

[IpocTeitune 3anaun anaauTHICCKON reomeprm .....................
1. lonsiTie HanpaBaeHHOTO 0TPe3Ka B mpocTpaHcTBe. [1poeKIHs HanpaBAeHHOTO OTpPesKa
Ha ock (17). 2. Paccrosuue Mesxny aBymst Toukamu (18). 3. Jlesienne otpeska B JaHHOM
otHoweRAH (19). 4. BapHueHTpHYeCcKHe KOOPAHHATH (21).

Tlonsipuie, MHAHHAPHYECKHE H ChepHUECKHE KOOPAMHATH .............
1. Toaspusie kooprunatet (22). 2. Llnauuapnueckne koopaunats (23). 3. Chepuueckue
KOOPXHHATH (24).

Hononnenne k raase |. OmpefieJuTequ BTOPOrO H TPETHETO MOPSMKOB . .. .. ...

[naBa

§ 1.

§2.

§ 3.

1. MousTHE MaTPHIK H ONpe e AHTE/ISt BTOPOTO NOPAAKA (24). 2. CHcTeMa ABYX MHHEHHEX
YPaBHEHHH C BYMA HeH3pec THHMH (25). 3. Onpeneantenu Tpethero nopsiaxa (28). 4. Croii-
cTBa onpenenutened (29). 5. Aare6panueckue AononHeHust H MuHOpH (31). 6. Cucrema
TpeX JHHEHHHX YPaBHeHHI C TPeMs HeH3BeCTHHMH C ONPEeNHTENEM, OTAHUHHM OT HyJIs
(34). 7. OnuoposHast cHCTeMa ABYX JMHHEAHHX yPaBHEHUH C TPeMs HeH3BeCTHHMH (36).
8. OnHoposHast cHCTeMa TpeX JIMHEHHX ypaBHeHHI ¢ TpeMst HensBecTHHMH (38). 9. He-
OAHOPOJHASI CHCTEMA TPeX IMHe HHHX yPABHEHHH C TPeMs HEHIBEC THHMH C ONpefieTUTeeM,
paBHHM Hy0 (39).

2. BekropHasd aare6pa ..... 0 B o ot ¢ o M E ST

[lousiTHe BeKTOpa H JHHEeHHEIE ONEPALMH HA BEKTOPAMH . .............
1. [onsitie BekTOpa (42). 2. JlHHeHEE onepauun Hag BekTopamu (43). 3. [TousTue nuneit-
HO 3aBHCHMOCTH BeKTopoB (48). 4. JIuneliHsie KOMGHHALWMY ABYX BekTOpoB (49). 5. Jln-
HefiHHe KOMOHHaUHH TpeX BekTopoB (50). 6. JInHelHas 3aBHCHMOCTD YeTHpPeX BEKTO-
poB (52). 7. Ilonstae 6asnca. Apduuusie koopauunats (53). 8. [Tpoekuys BekTopa Ha och
nee cpoficTsa (55). 9. JleKapToBa PMOYIO/bHAS CHCTEMA KOOPAHHAT KAK HACTHHA CA1yyait
adpuHHOR cHcTeMH KoopauHaT (57).

CkansipHOE NPOM3BENEHHE [IBYX BEKTOPOB .. .evvuvernsrnarenernnnnns
1. Onpenenenue ckansproro nponspeeHus (59). 2. TeoMeTpHueckue cBoACTBA CKANAPHO-
ro npoussenenns (60). 3. AnreGpamieckue CBOMCTB2 CKaSIPHOTO NiponsBeenus (61). 4. Bu-
pakeHHe CKaNSIPHOTO IPOM3Be IeHHA B IeKaPTOBHX KOOpAHHATAX (62).

BekTOpHOE H CMelIaHHOE MPOUIBEAEHHS BEKTOPOB .. ........o..ovuunn.
1. [paBute 1 neBe TPOHKH BEKTOPOB H CHCTeMb KOOPAUHAT (63). 2. Onpegenenue Bektop-
HOTO IPOH3Be/ieHAS ABYX BekTopoB (64). 3. [eomeTpryeckHe CBOACTBA BEKTOPHOTO [IPOH3-
Bejtenus (65). 4. Cuelrannoe nponapeeHHe Tpex BekTopos (67). 5. AnreGpandeckue cBofi-
C€TBa BEKTOPHOTO liponsBefienus (68). 6. BupaskeHHe BeKTOPHOTO [IPOH3BEEHHS B feKAD-
TOBHX KoOpAuHATaX (72). 7. BupaeHHe CMEIIAHHOIO NPOH3BEJCHHS B N€KAPTOBHX
KoopauHatax (73). 8. JlsofiHoe BeKTOpHOe npou3BefeHue (74).
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[naBa

OIJIABJIEHHUE

3. Ilpeo6pa3oBanue KeKAPTOBLIX IMPAMOYrOJbHLIX KOODAHHAT Ha NJOC-

KOCTH MB MIPOCTPAHCTBE oo vvs v mesosss s o st naminssesaiess s sme

§1.
§2.

§ 3.

§4.

[naBa

[Ipeo6pasoBaHHe [eKAPTOBHX NMPSAMOYTOJbHHX KOOPAHHAT Ha mJoC-
ROCTH oovovommim o s o0 mnminim & 6 s Bolbumnnt 5 8 5 monsiasdl o 5 5 Bobomsnce: & u 8 mdifams & 5 n o s
[Ipeo6pasoBaHHe [eKapTOBHX NPAMOYroJbHHX KOODAHHAT B NpoO-
CTPAHCTBE ............ i p s Rt e e D R BN BRI P YR REE TR Y 5§ B
1. O6uue dopmyar npeo6pasopanns (79). 2. BusicHeHNe reoMeTPHIECKOTO CMHCTA. Y TH
Dftnepa (81).

JIMHeHHBIe MTPEOOPABOBAHM ..\ vievenr et iine i ieennenneeanees
1. INonsiTHe sMHelHbX Npeo6pasobanul mIockocTH (83). 2. ApduHHEe NpeoGpasoBaHus
niockocetH (84). 3. OcHoBHoe cBOHCTBO adPHHHHX IIpeo6GpasoBaHuii iockocTH (86). 4. Oc-
HOBHOI HHBapHaHT a2 GHHHOTO TIpeo6pasopanHs naocKocTH (88). 5. ApdHHHEE npeobpa-
30Banus npocTpaHcTha (89). 6. OproroHanbHue npeo6pasopannud (90).

[TpoeXTHBHEIE NPEOOPABOBAHHA .. o'vvtt i inne e inineeennaneennnnen.s

4. YpaBHeHMe JHUHHMM Ha [VIOCKOCTH. YPaBHeHUs NOBEPXHOCTH U JM-

HHH B IPOCTPAHCTBE . .......... ...ttt ctoretaninetonsesananasas

§1.

§2.

T'naBa

§ 1.

§2.

§ 3.

§ 4.

YpaBHEHHE JIHHHUH Ha TVIOCKOCTH .« o.vvnnnnetvnnee v innenennnnnnnen
1. louatue 06 ypasHeHHH suHuH (95). 2. [TapaMeTpHyeckoe npefcTaBeHue JuHuH (96).
3. YpaBHeHHe IMHAH B Pa3IHYHHX CHCTeMax KoopauHat (98). 4. Jlpa THna 3aa4, cBsisan-
HHIX C aHAJNTHUECKHM TpefcTaBaeHHeM auuuH (100). 5. KnaccHdukauus maockux an-
Huii (100). 6. O mepeceyenun AByx Auuui (102).

YpaBHeHHe NOBEPXHOCTH H YPaBHEHHs JHHHH B NPOCTPAHCTBE .........
1. [TonsiTHe 06 ypaBHenuH riopepxHocTd (102). 2. Y papHeHus MMHUH B ipocTpancTse (104).
3. UnaunapuyecKHe 1 KoHHYecKHe oBepxHocTH (104). 4. [Tapame TpHUecKHe ypaBHeHHS
JIHHEH H NOBEPXHOCTH B npocTpaHcTee (107). 5. Knacendpnkarmms nosepxuocreit (108).
6. O nepeceyeHnH noBepxHocTel U muHKI B mpoctpanetse (109). 7. 3akmounTeNbHEE 32-
meuanns (110).

5. JIMHEHHEIC OGDABKL : i« : o vz v sommiass s b s 55 s swiiss &4 & 5 sinsiam

PaanuuHble BHAB YpaBHEHHS NPSAMOH Ha INIOCKOCTH ..................
1. O61uee yparenne npsivo#i (111). 2. Hemoanbie ypapHeHHs NpsiMoit. Y paBHeHHe NIPSMOi
Botpeskax (113). 3. Kanonuueckoe ypapHenHe npsivoii (1 14). 4. [Tapametpuaeckne ypas-
nenna npamoli (1 15). 5. Ipsimast ¢ yrinosuM kosppuumentom (115). 6. Yroa Mexxny ABymMs
NpSIMEIMH. Y CJIOBHS Napall/ie TbHOCTH H IIe PNeHAHKY/ISIPHOCTH ABYX NpsMuX (116). 7. Hop-
MHpOBaHHoOe ypaBHeHHe IpsaMoii. OTK/IOHeHHe ToUKH oT npsiMoii (118). 8. Y paBuenne myu-
Ka npsaMuix (121).

HexkoToprie 3afiauu Ha NpAMYIO JHHHIO HA TVIOCKOCTH ...vvvnnennnnnnn.
1. HaxoxxneHHe npsaMol, Opoxofsiie yepes faHHYI0 TOUKy M, (x;, ¥,) # cocTaBasoLlel
3a7aHHBIA Yro/ ¢ AaHHOH npaAMol y = kyx + by (123). 2. Haxoxaenne 6HCCEeKTPHC YIVIOB,
06pa3oBaHHHEX JaHHH MU NPAMEMA (124). 3. Yci10BHS, NIPH KOTOPHX AaHHAd NPSIMas nepe-
ceKaet flaHHHI oTpe3ok AB (124). 4. Onpesenenne MeCTONONOXKEHHS NAHHOHN TouKH M
H Hauasna KoOpAHHAT O OTHOCHTEJBHO YIVMIOB, 06Pa3sOBAHHHX ABYMS NAaHHHMH IPAMH-
mu (124). 5. YcaoBue nepecedeHns Tpex NpsAMHX B ogHol Touke (125). 6. Haxoxnenue
IpsAMOii; poXofisiliief: Yepe3 TOUKY MepecedeHHs ABYX AaHHHX np;mux H YIAOBJETBOPSIO-
el ente ogHOMY yesosHio (126).

PasnHuHble BUAB YPaBHEHHA MIOCKOCTH ......inininnunnnnnnennnenn..
1. O6utee ypasuenne miockocTd (127). 2. Hemonntie ypaBHeHHs ILIOCKOCTH. Y paBHeHHe
IIOCKOCTH B 0Tpe3Kax (129). 3. Yros mMexk 1y ABYMSI INIOCKOCTSIMH. Y CIIOBHSA NTapa/liIebHo-
CTH H NepneHHKy AApHocTH miockocTelt (130). 4. Y paBHeHHe NIOCKOCTH, MpoXomsiie
yepe3 TPH PasHYHHE TOUKH, He JieXkalune Ha ogHoi npamoi (131). 5. Hopmuposannoe
ypaBHeHHe m1ocKocTH. OTK/IOHeHHe TOUKH oT ItockocTH (132). 6. ITyukn n cBsA3Ku naoc-
Kocteil (134).

[TpsAMas JIHHHA B MPOCTPAHCTBE .. .\vvvvtenre e innnciannnnernnnneenns
1. Kanonuueckue ypaBuenus npaMoii B npoctpanctse (135). 2. Y paHenus npsiMoii, npo-
XOfstilell Ye pe3 fBe pasiaHyHHe TOUKH M, (%, yy, 21) ¥ My(xq, Y9, 29) (137). 3. Tlapamerpn-
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§ 5.

[naBa

§ 1.
§2.

§ 3.

§ 4

§ 5.

OI'JIABJIEHHE

qecKue ypaBHeHHS psiMoii B ipocTpaHcTe (137). 4. Yroa MeXXAy NPAMBMH B IPOCTPaH-
cTBe. Yc/OBHS NapanieJbHOCTH H NepleHAHKY/IApHOCTH npamuix (137). 5. Ycnosue
NPHHAISKHOCTH ABYX NPAMBIX K ofHo# miaockoctH (138). 6. Yron Mexay npaMoft H
IJIOCKOCTBI0. YCI0BHSA NapanaeAbHOCTH H TiepIIeHANKY/ISPHOCTH MPAMOHN ¥ MIOCKOCTH

(138). 7. YcaoBusa npuHAANEKHOCTH NPAMOR 5—-_1—":1- =N =%—zl K INIOCKOCTH

m
Ax+ By + Cz+ D=10(139).8. Cpsisxa npsamux (139).

HexoTophie 3afiauy Ha NPAMYIO M MJOCKOCTb B MIPOCTPAHCTBE ..........
1. YcnoBre nepeceue Hus Tpex IWIOCKOCTeH B OHOM H TOIBKO B ofHof Touke (140). 2. Ha-
XOXAeHHE GHCCEKTPANBHHX INIOCKOCTEH ABYTPAaHHOTO YT¥ia, 06pa30BaHHOTO ABYMS AaH-
HuMu miockoeTsMu (140). 3. YeaoBus, IpH KOTOPHX AaHHAS MIOCKOCTD [IepeceKaeT
JanuHi oTpesok AB (141). 4. OnpefeienHe MeCTOMONOXKEHHS ABYX IAaHHHX ToueK A H
B OTHOCHTeNLHO ABYTPaHHHX YrJ0B, 06Pa30BAHHHX JAHHHMH IIOCKoCTAME (141).
5. Y paBHeHHs NpsAMOi, poXofsilesi depe3 faHHYo TOuKy M, (x;, ¥y, 2;) U e pNeHNKY-
AsIpHOA AaHHOI naockocTH Ax + By + Cz + D = 0(141). 6. Y papHeHHe NJI0CKOCTH, ITPO-
xofauwed uepes NaHHYO TOYKY Mo(Xo, Yo 2o) H NMapaIeNbHON 3aJaHHON IVIOCKOCTH
Ayx + Byy + C,z + D, = 0(141). 7. Y paBHeHHe IMTOCKOCTH, TPOXOJIALIE Ye pe3 3aJaHHYIO TOY-

Ky My(%o, Yo, 20) ¥ EPIICHANKYIAPHON 32JaHHOMN NPAMOM iI—J—‘-‘- = _y_m_y, = ﬂ- (141).

8. Y paBHeHHE IVIOCKOCTH, TIPOXO/ALIE Hepes aHHYI0 NPAMYI0 x;le = !—;121- = z—”L H

yepes 3afaHHyIo He JeXalfylo Ha 3Toit npsaMoit TouKy Mo(xo, Yo, 20) (142). 9. Y paBuenue

RAnb i ——L H mapanesnt-

IIOCKOCTH, TIPOXOASILEN Yepe3 JaHHYIO MPAMYIO —-I—‘- —
1

_!_';1_)11 —3- (142). 10. Ypasuenue mIocKocTH,
23

npoxossiuelt depes 3afaHHyo npamyio L, u nepnewmxynupuou 3a7aHHON NJOCKOC-
1 (143). 11. YpaBuenus nepreHANKy/Is1pa, ONYHIeHHOro H3 3alaHHOM TOuKH M, Ha san-
nyio npamyio L, (143). 12. HaxoxneHye paccTOAHHS OT XaHHO# ToUKH Mo o AaHHO# nIps-
moii L, (143). 13. Haxoxaenue o6iero neprneHARKY/spa K ABYM CKpellHBalo LEMCs npsi-
MuM Ly u Ly (143). 14. Haxoxgexue KpaTyailliero paccTOSHHS MeXAy ABYMs JAHHBMH
cKpelmBaoWHMHCS NpaMuMi Ly 1 Ly (143).

o - o X-
Holi Apyrofi JaHHO MpsIMOI

6. JIMHMH BTOPOTO MOPHMKA .. ...vvrnintenennnnunrnnenreenneeenns

Kanounyeckue ypaBHEHHUs /JHICA, THIEPOOJE H MAPAGOAH . ... .vt ...t
1. 3anunc (144). 2. Tunep6oaa (147). 3. [Tapa6ona (148).

HccnegoBanue QopMH 3JJHNCA, THNep6OJH H MapaGojbl MO HX Ka-
HOHMYECKHM YPABHEHHSAM ... .\unintttiennnennnnennsoernnnnennssne
1. Hcenenopanue dpopmu saunca (150). 2. Hecarenopanne dopmu runep6oau (151). 3. He-
caegoBanye GopMul napaGoan (155).

JIUpEKTPHCH 3JHINCA, THIEPOOJH H MAPAGOJB . ..o oo v e eeieeeannenn
1. DKcueHTpHCHTET 3/UIHICA H rHnepGon (156). 2. lupexTpHCH 3a/HNca H rHIep6o-
i (157). 3. Onpegenense 3/HNCa H THIEPGOH, OCHOBAHHOE Ha HX CBOACTBE IO OTHOLIE-
HHIO K fHpeKTpHcam (161). 4. Dnnunc, runep6ona 1 mapa6osa Kak KOHHYECKHe CEUeHHs
(164). 5. [ToaspHbe ypaBHeHHs 3JMICA, THIEPGONH i napa6oau (165).
KacatenbHble K 3JIHICY, THOepOoe H Napabose ........oovvueeeenn..
1. ¥ paBHeHHs KacaTeALHBX K 3JIIHIICY, MHnep6ose H napadose (167). 2. Ontuueckue cBoii-
CTBa 3JIIHIICA, THNEPGOH 1 mapadosl (168).

KpuBHIe BTOPOTO MOPAMKA .. vuvvtiiinneeeaneeananneenaneeeanneeenns
1. [Ipeo6pasosanue ko uLKEHTOB YpaBHEHHS JHHHH BTOPOTO NOPS/IKA NPH NepeXxojie K
HOBOI fleKapToBoil cucTeme KoopauHat (170). 2. UnpapuaHTH ypaBHeHHS JHHHH BTOPOTO
nopsizka. [TonsiTre THIA JMHEY Broporo nopsyka (172). 3. Llentp anxHA BTOPOro NOpPsA-
Ka (175). 4. CrannaptHoe ynpouieHue Jio60ro ypaBHeHH sl IMHHH BTOPOTO MOPSI/IKA Ty TeM
roBopora oceit (176). 5. YnpolteHte ypaBHeHHs IEHTPaAbHOH JHHHH BTOPOTO MOPSiaKa
(I, # 0). Knaccudukauus neHTpanbHuX MHHEE (177). 6. Ynipouente ypaBHeHHS IHHUH 112-
paGonuueckoro tina (/, = 0). Knaccuurauus nunuit mapa6onuueckoro tuna (180). 7. Pac-
najganlecs KpUBHe BTOpPoro nopsiaka (183).
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OIVIABJIEHHUE

[naBa 7. IOBEPXHOCTH BTOPOTO MOPSMKA .........ooovenssnnee e,

§1.

§2.

§3.

[TousaTue noBepxHOCTH BTOpPOrO TOPAAKA ..o\ttt it iiannnnnn,
1. [peo6pasoanue ko3 (hpHUHEHTOB ypaBHEHNS TIOBEPXHOCTH BTOPOTO TIOPAZiKA TPH Ite-
pexofie K HOBOH flekapToBolt cHCTeMe KoopauHat (185). 2. Unsapuantu YpaBHEHHS noBep-
XHOCTH BTOpOro nopsiaka (186). 3. Llentp nosepxHoc Ty BToporo nopsiaxa (187). 4. Cran-
AapTHOE ynpoilieHHe MoGOTo YpaBHeHNs NI0BEPXHOCTH BTOPOTO NOPALK MyTeM NOBOPOTa
ocefi (187). g

Knaccudurauns nosepxHocTelt BToporo nopaika ....................
1. Kraccnduxanns uentpanbHux nosepxuocrel (189). 2. Knaccuduxanus senentpa-
HHX N0OBEpPXHOCTel BTOpOro nopsaaxa (192).

Hccnenosanne Qopmu nosepxuoctei BTOpPOro Mopsfka No HX KaHO-
HHYECKHM YPABHEHHAM . ... iiieiiie i i
1. danunconn (194). 2. N'unepGononnw (196). 3. MapaGononnu (198). 4. Konye u mmaunz-
pui BTOporo nopsika (200). 5. Ipamonuuelfinie o6pasyloutre NosepxHocTed BTOPOTO 110~
psutka (202).

[Mpunoxenne Ipo6aeMbl oOCHOBAHHIN TeOMeTPHU M 060CHOBAHHA MeTO-
HAa KOOPIHMBAT ...ttt ittt et et e e e

§ 1.

AKCHOMHI 3/1eMeHTapHO# TEOMETPHH . ...\ttt eiiannnneenn..
1. AkcroMH npuHatexkHoCTH (205). 2. AkcHOMH MopsnKa (207). 3. AkcroMH KOHIPy3HT-
HOCTH (209). 4. AxcHoMH HenpepriBHocTH (21 1). 5. O6ocHoBaRHe MeTORA KoopmuHaT (211).
6. AkcroMa mapanneasHocTH (216).

CxeMa [I0Ka3aTe/IbCTBA HENPOTHBOPEUHBOCTH reomeTpuH EBkampa ........
CxeMma fl0Ka3aTenbCTBa HeNnpoTHBOPEYHBOCTH reoMeTpHH JloGaues-
CROTO . i e e e e e e,





