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Fanasa

OTNABJIEHUE

3. HpeoGpa3osanue ACKapTOBBLIX NPAMOYIOJbHbBIX KOOPAHHAT Ha nJoc-

KOCTH M B MPOCTPAHCTBE . .. ... ... ... ... . i i i s

§ 1.
§2.

§ 3.

§ 4.

I'nasa

[Ipeo6pazoBaHne JeKapTOBLIX NPAMOYrOJbHBIX KOOPAHHAT Ha MAOC-

KOCTH © ottt e e
[peofpasoBanne NeKapTOBBIX NMPAMOYTOJAbHBIX KOOPAWHAT B NpoO-

CTPAHCTBE . ..ottt et e
1. O6uine dopmyssl npectpasosadns (79). 2. BolscHeHHe reoMeTPHUECKOr0 CMbICAA. ¥ bl
Dfnepa(81).

JInHeldHble MPEOBPAZOBAHMUA ... .ot
1. IMowmsTie nuHeiHbIX npeoGpasosanuit niockoeTH (83). 2. Ag¢urtble npeobpasobanns
naockocTH (84). 3. OcHoBHOE CBOKCTBO addPHHHbIX TpeobpazoBanuil naockocTH (86). 4. Oc-
HOBHOU HHBAPHAHT aPdHHHOr0 NpeoBpasosaHus naockocTH (88). 5. AdduHHsle npeodpa-
30BanHs MpocTpaHcTsa (89). 6. OproronanbHoie npeobpasosarns (90).

[IpoeKTHBHBIE NPEOOPABOBAHUR . ...ttt

4. YpaBHeHHe NTHMHHM HA NJIOCKOCTH. Y pPaBHEHH MOBEPXHOCTH U JH-

HAH B DPOCTPAHCTBE . ...ttt ittt e e e

§1.

§2.

I'nasa

§1.

§2.

§ 3.

§ 4.

ypﬂBHeHHe JIMHHHK Ha TWIOCKOCTHU . .. . e
1. FonsiTve 06 ypaBHeH M AMHAA (95). 2. [TapameTpHuecKoe npescTasaeHne nuiun (96).
3. YpaBrenue AMHUK B PA3AMUHBIX CHCTeMax KoopanHaT (98). 4. ipa THna 3anad, CBA3aH-
HBIX C aHaKWTUYeCKUM npeactasaeHre aunun (100). 5. Knaccndurauns niockux au-
Hui (100). 6. O nepecevennn asyx annui (102).

ypaBHeHHe TOBEDXHOCTH U YyPABHEHHUA JiMHWMK B NpocTpancTee .........
1. [MoxsTHe 06 ypaBHeduw nosepxtoctw (102). 2. Y pasreHus JHHUHA B ipocTpancTse (104).
3. UuinHapryeckHe 1 kornyeckre nosepxHocTi (104). 4. [TapameTputieckue ypaBHeHHA
JNHHUM W NosepxHocTH B npoctpacTee (107). 5. Knaccudukaumsa nosepxuocten (108).
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meuanus (110).

5. JIMHEHHBIE 00PA3BI .. ... ... ...

PasnnyHble BUbl ypaBHEHHS NPAMOH HA MAOCKOCTH .. ................
1. Obuwee ypasrenue npamoit (L11). 2. Henonusle ypasHerua upsamoit. Ypasreuue npamoit
8 orpe3sxax (113). 3. Kanosnueckoe ypasHenue npamoii (114). 4. [Tapamerpuueckue ypas-
Henus npamoit (115). 5. Tipsamasn ¢ yraossim koadduunertom (115). 6. Yron mexay nsyms
NPAMBIMH. ¥ C/I0BHA 12PANTIEABHOCTH H TePreHBUKYAApHOCTH ABYX npambix (1 16). 7. Hop-
MHPOBaHHOE ypaBHenue npamoi. OTkIoHeH e ToukH o npsamoil (118). 8. Ypasrenne nyu-
Ka npsameix (121).

HexoTopbie 3apa4u Ha NPSMYIO JIHHHIO HA TOCKOCTH ... ............ ..
1. Haxoxaenwe nipamod, npoxoasiled yepes aaHHyo Touky M,(x|, y;) 1 cocTaBasolwze i
33faHHBIN Yros @ ¢ LaHHOH Mpamon y = & x + b, (123). 2. HaxoxuneHue 6HCCEKTPUE YIII08,
06pa30BAHHbLIX JaHHBIMH MPAMBIMH (124). 3. YCIOBUS, MPH KOTOPHIX faHHAR NPAMAR (epe-
cexaer paHHeA 0Tpe3ok AB (124). 4. Onpesenenue MeCTONONOKEHHS AAHHONH TOUKH M
M Haya/aa KoopaHHAT O OTHOCHTE/ILHO YIVIOB, 06Pa30BaHHEIX ABYMs RaHHbIMH NpSiMbi-
M (124). 5. YcaoBHe nepecedeHns Tpex npsmsix B ofHOM Touke (125). 6. Haxoxpenne
NpAMOE, NPOXOARLEH Yepe3 TOUKY MepecedeHns ABYX AaHHbBIX MPSAMbIX H YIOBACTBOPSIO-
uleit ewe onHomy yeaosHio (126).

Pa3nuytible BUABL YPABHEHHSA TMIOCKOCTH ... ..uiiiininnonnee. . s
I. O6uwee ypasHenye niockocty (127). 2. HenoJHble ypaBHeHHs MI0CKOCTH, Y paBHEHHe
TAOCKOCTH B 0Tpeskax (129). 3. Yros Mexay ABYMS MIOCKOCTAMH. Y C/IOBHS NapaineabHO-
CTH H NepnenanKyaspHocTH niockoctedt (130). 4. YpaBHeHHe MIOCKOCTH, NPOXOASILER
yepes TpH pasHuHble TOUKH, He JIexallne Ha oAHOH npamoit (131). 5. HopmuposarHoe
ypasHeHue ma0ckocTH. OTk/IOHEeHHe TOYKH OT niocKocTH (132). 6. Tly4kH 1 cBsA3KH nioc-
KocTen (134).

[psiMast AUHHUA B MPOCTPAHCTBE . ... tvtttt ettt e
I. Kanonwnueckue ypaBreHns npaAMoi B npoctpanctse (135). 2. Y paBHeHHs npaMolt, npo-
XOAsLed Yepes ABe pasinuHbie TOUKK M| (X, 4, 2) ¥ Ma(xy, Y2, 29) (137). 3. MapameTpu-
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§5.

Fnmasa

§1.
§2.

§ 3.

§4.

§ 5.

OINIABJIEHHE

4eCcKHe ypaBHeHHs NPAMOA B npoctpancTse (137). 4. Yron Mexxay npAMBIMH B IPOCTPaH-
crBe. YCAOBHA NapanienbHOCTH H NEPHeHIHKYIsipHocTH npaMbix (137). 5. Ycaosue
MPHHALNEIKHOCTH ABYX MPAMBIX K OAHOH maockocTH (138). 6. Yroa mexay npsmoit u
MJ0CKOCTbIO. Y CJIOBUS NaPaMJIeJbHOCTH H TEPREHAHKYISPHOCTH MPAMOH H NJNOCKOCTH

X-X _Y-y _2-2

(138). 7. YcaoBHS NPUHALIEKHOCTH TPSMON = K MIOCKOCTH
m n

Ax+ By +Cz+ D=0(139). 8. Ceaskanpsmbix (139).

Hekoropbie 3aayn Ha NpsAMyYi0 M MJOCKOCTb B MPOCTPAHCTBE ..........
1. YcnoBue nepecedeHus TPeX NJIOCKOCTeH B ONHOM i TOJBKO B 0fHOH Touke (140). 2. Ha-
XOMAEHHE BHCCEKTPAJIBHBEIX IIOCKOCTEH IBYTPAHHOrO yraa, 06pa3oBaHHOro ABYMA AaH-
HbIMH TtockocTaMi (140). 3. Yc/10BHSA, NP KOTOPbIX RdHHAS MJIOCKOCTb NepeceKkaeT
nanubli orpesok AB(141). 4. OnpegeieHie MECTONONOMEHHS IBYX aHHBIX TOUYEK A H
B OTHOCHTEJNbHO ABYrpaHHbIX Yri10B, 06pa30BaHHbIX AAHHBIMH MJIOCKOCTAMH (141).
5. YpaBHeHHs npsIMOJ, NPOX0AsLIeH Yepes JaHHYI0 TOUKY M (x|, ¥, Z|) ¥ NepneHanKy-
A9pHO# nanHoi nnockoeTH Ax + By + Cz+ D =0(141). 6. YpaBHeHHe 110CKOCTH, TPO-
XOLSLEeH Yepe3 NaHHYW TOUKy Mo(Xg, Yo, 20) H NapannesbHON 3afaHHOM MIOCKOCTH
A+ By + Ciz + Dy =0(141). 7. YpasHerue na0CKOCTH, POXOASALILH Yepes 3aMaHHYI0 TOY-

. . . X=X -y, _2-2
Ky Mo(Xo. Yo, Z6) ¥ TIEPNIEHAMKYARPHOM 3anakHok npsmoit L =YY _ 2721 (141
m n
N X=X, _y-v _z-z
8. Y paBHeHMe NI0CKOCTH, MPOXOASLLE Yepes LAHHYIO TIPAMYIO e
m n
yepes 3aflaHHYIO He JleXallyio Ha 3TOH npamoit Touky Mo(Xo, Yo, 20) (142). 9. YpaBHeHne

X=X _y-y _z2-%

NAOCKOCTH, NPOXOASRIILH Yepes NaHHYIO TIPIMYIO i - "
1 | 1

¥ niapaniess-

0 ol ) Ve - 3
L - my h
NpoXoAsiuleil Yepe3 3afaHHYIO MpPAMYIO L M NepneHAMKYAPHOK 3alaHHOH NAOCKOC-
TH 1 (143). 1. YpaBHeHns nepreHAHKyIspa, ONYLIEHHOrO H3 3a4aHHOM TOUKu Mg Ha faH-
Hyto npsimyto L, (143). 12, Haxoxnenme pacctoanus oT ausok Toukk Mo 10 1aswHod nps-
moi Ly (143). 13. HaxoxaeHde o6uiero neprneHanKynnpa Kk ABYM CKPELLHBAIOLIAMCH Nps-
MbiM Ly M Ly (143). 14. HaxoxueHue kpaTuaiuero paccTOSHUA MeX1y RBYMS NaHHbIMH
CKpeLiHBAIOWHMHCA NpaMbIMK L) 1 Ly (143).

HOM 1pyroil faHsoi npaMod - (142). 10. ¥YpasHeHue niaockocTH,

6. JInHUM BTOPOTO MOPSAAKA

KanoHuueckne ypaBHeHHS 3aAMNCA, THNep6obl M Napabobl . ..........
{. danunc (144). 2. Tunep6oana (147). 3. [Tapatona (148).

Hecnenosanne dopmbl aaaunca, runepbonst ¥ napaGosbl nNo HX Ka-
HOHHUECKHM YPABHEHHMAM ... ..ttt e
| Ucenenosanue dpopmbr annunca (150). 2. Mccnenosanne popmel runepdonsr (151). 3. He-
cnegoBanue popmbt napadonsi (155).

JupexTpucsl 3aaHNCa, THIEPOOMBI H NapaboNbl ... ..o ..
1. DKCUEHTPUCHTET 3auHNICa H runepboast (156). 2. Jupexkrpuch sanunca u runep6o-
apl (157). 3. Onpenenexne 3AAHNCa ¥ THNEPGOLS, OCHOBAHHOE HA HX CBOACTBE M0 OTHOLIE-
HHI0 K aupextpucam (161). 4. danunc, runepbosa M Napabona Kak KOHHUECKHE CeUEHHR
(164). 5. MonspHele ypaBHeHHs aunca, runepGonb 1 napabone (165).
KacatenbHble k snnuncy, runepbose v napabose .....................
1. YpaBHeHHs KacaTeNbHbIX K 3JTHACY, THIepGoste ¥ napaGoe (167). 2. Ontuueckue CBOH-
CTBa 3JUIHIICA, THep6ob H Napabossl (168).

KpuBble BTOPOrO MOPAAKA . ..o vi ittt e
1. [peoBpa3oBakine KOIQDHUMEHTOB YPABHEHHSI JIHHKHKH BTOPOTO NOPSAKA MPH MEPEXOLE K
HOBOJ AeKapToBo# cucTeme koopanHat (170). 2. MHBapHaHTLl yPaBHEHUS IMHUU BTOPOTQ
nopsiaka. [TonsiTHe THna KKK BTOporo nopsaka (172). 3. LieHTp JHHIKM BTOPOro Mopsaa-
Ka (175). 4. CrannapTHoe ynpolueHue J1I060ro ypaBHEHUs IMHHH BTOPOTO NOPAAKA MyTeM
nosopota oced (176). 5. ¥npollenie ypaBReHUs UEHTPAABHON JHHUH BTOPOrO NOPRAKE
(/5 = 0). Knaccndnkaums ueHTpansHuix anHui (177). 6. YnpolueHue ypaBHeHHs JHHNY Na-
paGosueckoro THIa (/o = 0). Knaccugukauns nunni napadoanyeckoro tvna (180). 7. Pac-
najamliHecs KpHBbie BToporo nopsiaka (183).
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[nasa 7. [HoBepxHOCTH BYTOPOro Nopsaka

§1.

§ 2.

§3.

OIrNTABJIEHHE

[ToHsiTHE MOBEPXHOCTH BTOPOTO MOPAAKA .. ...\t ..
1. [Tpeo6pa3oBanne KOIGPHLUHEHTOB YPABHEHHA NOBEPXHOCTH BTOPOLO NOPAAKA NPH fe-
pexole K HOBOW feXapToBoi cucTeme KooparHat (185). 2. MHBapHaHTH ypaBHEHHSA NOBEP-
XHOCTH BTOPOro nopsiaka (186). 3. LlenTp nosepxxocty sToporo nopsiaka (187). 4. Crau-
NapTHOE YrpouieH e Jio60ro yPaBHEHNA NOBEPXHOCTH BTOPOro MOPAAKA NyTeM NMOBOPOTA
ocei (187).

Knaccudrkauns noBepXHOCTEH BTOPOTO AOPSIAKA . ..o, .
1. Knaccubukauus ueHtpansupix nosepxuocteit (189). 2. Knaccnduxaums HeleHTpans-
HbIX TOBEPXHOCTEH BTOpPOro nopsaka (192).

HccnenosaHue ¢opMbl MOBEPXHOCTEH BTOPOro nopsfka Mo UX KaHo-
HHUYCCKHUM YPABHEHHAM ...ttt
1. Jnsnnconn (194). 2. TunepSononasl (196). 3. Mapabononasi (198). 4. Koryc v uninnug-
pbi BTOporo nopsaaxa (200). 5. [pamosiuHeiHble 06pa3yloilHe MOBEPXHOCTEH BTOPOrO M10-
paaka (202).

[Tpunoxenne. Ipo6aeMbl ocHOBaHHHA reoMeTpun H 060CHOBAHHS METO-

Aa KOOpAHHAT

§1.

AKCHOMBI JIEMEHTAPHON TEOMETPHH ... ...ttt
1. AkcuoMbl nprHagaexHocTh (205). 2. Akcromsl opsaxa (207). 3. AKCHOMBI KOHIPYIHT-
HocTH (209). 4. Akcromsl HenpepsiBHocTH (211). 5. O6ocHoBanne MeToaa KooparHat (21 1).
6. Akcroma napannensHocTH (216).

Cxema fl0Ka3aTe/bCTBa HEMPOTHBOPEYHBOCTH reomeTpud EBkampa ... ... ..
CxeMa nOKa3aTenbCTBAa HeNpPOTHBOPeuHBOCTH reomerpuu JloGauyes-
CKOTO



