BBenenue

B cootBercTBUU C AEHCTBYIOIIMMHU YYEOHBIM IUIAHOM CTYJACHTHI-3a0YHUKHU
M3Y4alOT KypC BBICIIEM MAaTEMAaTHUKA B TEYECHHWM JBYX JIET U BBINOJHSIIOT Ha
Ka)KIOM Kypce IO JIBe KOHTPOJIbHBIE paOOTHI.

Kontposbubie padoTbl Nel u Ne2 BBINOSHAIOTCS CTYyAEHTAMH Ha IMEPBOM
Kypce.

Kontponbsabie paboTsl Ne3 1 Ned BBITTONHSIIOTCS Ha BTOPOM Kypce.

[Ipu BBIMOTHEHUU KOHTPOJBHBIX PA0OT CTYJIEHT JOJIKEH PYKOBOACTBOBATHCS
CIEAYIOIINMU YKAa3aHUSIMU:

1. Kaxnas paborta OJDKHA BBINOJIHATHCS B OTAENBHOM TeTrpaau (B
KJIETKY), Ha BHEUIHEW 00JI0KKE KOTOPOU JOJKHBI OBITh SICHO HAMCaHbl (pamMHIIns
CTYAEHTA, €r0 MHUIMAJIBL, OJHBIA (P, HOMEP KOHTPOJIbHOMN pabOTHI.

2. KoHTposbHBIE 3a7auM cleqyeT pacroJiaraTb B IOPSAJIKE HOMEPOB,
yYKa3aHHbIX B 3aJaHusax. llepex pelreHnem KaxIoM 3a1adyd HAI0 IIOJHOCTBIO
IIEPEINCATh €€ YCIIOBHE.

3. Pemenne  3amau clelyeT  u3JaraTb  MOJApPOOHO,  Jenasd
COOTBETCTBYIOILIME CCBHUIKM Ha BOIPOCHI TEOPUHU C YKA3aHHEM HEO0OXOJIMMBIX
dbopmyi, Teopem.

4, Pemienne 3amau F€OMETPUYECKOTO  COJNEPKAHHUS  JOJDKHO
CONPOBOXKJATHCS  YEPTEKAMH, BBIIIOJHEHHBIMUA AKKYPAaTHO, C YKa3aHHEM OCEM
KOOpAMHAT M eAuHuLIed wu3MepeHus. OOBbACHEHUS K 3ajadaM  JIOJDKHBI
COOTBETCTBOBATh 0003HAYEHUSIM, IPUBEACHHBIX HA YEPTEKaX.

S. Ha kaxmoit crtpanuiie TeTpagd HEOOXOIMMO OCTaBJISATh TOJIS
WUpPUHON 3-4 cM IS 3aMEeYaHUi TPenoaaBaTersl.
6. KoHTposbHble pabOThl JOJKHBI ~ BBITIOJHSITHCS CaMOCTOSITENBHO.

HecaMmocTosiTennbHO BBINIOJTHEHHAasT paboTa JMIIAET CTYACHTa BO3MOXXHOCTHU
IPOBEPUTH CTEMIEHb CBOCH MOATOTOBICHHOCTH 10 TEME.

Ecnu mpenogaBaTens yCTaHOBUT HECAMOCTOSTEIPHOE BBIMOJHEHNE Pa0OTHI,
TO OHa He OyJIeT 3auTeHa

7. [TomyunB 13 By3a IPOPELIEH3UPOBAHHYIO pabOTy (KakK 3a4TEHHYIO, TaK
¥ HE3aUTEHHYI0), CTYACHT JOJDKEH HCIPaBUTh BCE OTMEUYCHHBIE PEICH3CHTOM
omuOKKW W HeAoueThl. B ciaydae He3adeta mo paboTe CTYJIEHT 00s3aH B
KpaT4alIInii CPOK BBHITIOJTHUTH BCe TPEOOBAHUS PEIICH3CHTA U MPEICTaBUTh PadOTy
Ha TIOBTOPHOE PEIECH3UPOBAaHWE, TMPUJIOXKUB TMPU ITOM TEPBOHAYAIHHO
BBITMIOJIHEHHYIO paloTy.

8. B MexceccuoHHBIN mepuos WM BO Bpems  J1abopaTopHO-
HK3aMEHAITMOHHOW CECCHMM CTYACHT JOJDKeH NPOWTH Ha Kadenpe BbIcieH
MaTeMaTHKHU coOeceloBaHUE M0 3aUYTEHHOW KOHTPOJIbHOM pabore.

Q. CTyAeHT BBITIOJIHSIET TOT BapHaHT KOHTPOJBHON pabOThI, KOTOPBIH
coBnajaer ¢ mnocieaHe mudpoit ero yuedbHoro mmbpa. I[lpu sToMm, ecnu
npeanociaennss nudpa yuaeonoro mudpa ectb uncio neuernoe (1, 3, 5, 7, 9), to
HOMEpA 3a/ad JJisi COOTBETCTBYIOIIETO BapuaHTa JaHbl B Tabmuie 1. ecnu
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npeanocieanss nudpa yueoHoro mudpa ecTb YUCI0 YETHOE Ui HOMb (2, 4, 6, 8,
0), To HOMepa 3a7a4 JaHbI B Ta0IHIIE 2.

Tabmuma 1
Homep Howmepa 3a7a4 1151 KOHTPOJIBHBIX pabOT
BapuaHTa Pabora Nel Pabora Ne2
1 1 21 31 41 51 61 | 81 101 121 131 141 161
2 2 22 32 42 52 62 | 82 102 122 132 142 162
3 3 23 33 43 53 63 | 83 103 123 133 143 163
4 4 24 34 44 54 64 | 84 104 124 134 144 164
5 5 25 35 45 55 65 | 8 105 125 135 145 165
6 6 26 36 46 56 66 | 86 106 126 136 146 166
7 7 271 37 47 57 67 | 87 107 127 137 147 167
8 8 28 38 48 58 68 | 88 108 128 138 148 168
9 9 29 39 49 59 69 |89 109 129 139 149 169
0 10 30 40 50 60 70 | 90 110 130 140 150 170

PadoTa Ne3 Padora Ned

181 191 201 211 231 | 251 271 281 291 301 311
182 192 202 212 232 | 252 272 282 292 302 312
183 193 203 213 233 | 253 273 283 293 303 313
184 194 204 214 234 | 254 274 284 294 304 314
185 195 205 215 235 | 255 275 285 295 305 315
186 196 206 216 236 | 256 276 286 296 306 316
187 197 207 217 237 | 257 277 287 297 307 317
188 198 208 218 238 | 258 278 288 298 308 318
189 199 209 219 239 | 259 279 289 299 309 319
190 200 210 220 240 | 260 280 290 300 310 320

O OVWoO~NO O WNE




Tabmuma 2

Howmep Howmepa 3aga4 1u1si KOHTPOJIBHBIX pabOT
BapuaHTa Pabora Nel Pabora Ne2
1 11 22 33 44 55 76| 91 111 122 133 151 171
2 12 23 34 45 56 77| 92 112 123 134 152 172
3 13 24 35 46 57 78| 93 113 124 135 153 173
4 14 25 36 47 58 79| 94 114 125 136 154 174
5 15 26 37 48 59 80| 9 115 126 137 155 175
6 16 27 38 49 60 71| 9% 116 127 138 156 176
7 17 28 39 50 51 72| 97 117 128 139 157 177
8 18 29 40 41 52 73| 98 118 129 140 158 178
9 19 30 31 42 53 74| 99 119 130 131 159 179
0 20 21 32 43 54 775|100 120 121 132 160 180

PadoTta Ne3 Padora Ned

182 193 204 221 241 | 261 272 283 294 305 316
183 194 205 222 242 | 262 273 284 295 306 317
184 195 206 223 243 | 263 274 285 296 307/ 318
185 196 207 224 244 | 264 275 286 297 308 319
186 197 208 225 245 | 265 276 287 298 309 320
187 198 209 226 246 | 266 277 288 299 310 311
188 199 210 227 247 | 267 278 289 300 301 312
189 200 201 228 248 | 268 2/9 290 291 302 313
190 191 202 229 249 | 269 280 281 292 303 314
181 192 203 230 250 | 270 271 282 293 304 315

O OWoONO O WNE

YKA3AHMS K BBIITOJTHEHHUIO KOHTPOJIBHOM PABOTHI Ne 1

Tema 1. AHaTUTHYECKAS TeOMETPHUS HA MJIOCKOCTH
[1] . 1, 11; [3] Ne 4, 10, 23, 28;
[1] co. 1§ 11,12, ton. 1V [3] Ne59, 67, 71, 82 (2), 87, 103;
[1] rn. V § 24-26, 30-36; [3] Ne 140, 155, 166, 169, 190, 211, 224.
Paz6epure pemenust 3aaa4 1, 2, 3 U3 TaHHBIX METOANYECKUX YKA3aHUU.

IIPUMEPBI PELIIEHNA 347]1AY9

3agaua 1. Jlausr Bepuunsl Tpeyroasuuka ABC: A (—4; 8), B(5; —4), C(10; 6).
Haiitu: 1) nnuny ctopoHsl AB; 2) ypaBHeHus cTOpoH AB u AC U ux yriioBbie
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ko3(pdunmenTer; 3) BHyTpeHHHM yroa A paaumaHax ¢ TouHocTbio 10 0,01; 4)
ypaBHeHue BbicoThl CD u ee mimHY; 5) ypaBHEHHs OKPYKHOCTH, IJISI KOTOPOM
Bbicota CD ecth amamerp; 6) cUCTEMY JHMHEHHBIX HEPABEHCTB, OIMPEICIISIONIINX
TpeyroiabHuk ABC.

Pewenue:1. Paccrosame d Mexay ToukamMu M; (X1 Y1) © My (Xo; VY2)
ompenensieTcs no Gopmyie:

d= \/(xz _xl)z +(1, _yl)z (1)

[ToacTtaBuB B 3Ty PopMyIly KOOpJIMHATHI TOYEK A U B, nmeeM:

AB=[5-(-4) J +(-4-8)? = J81+144=15
2. YpaBHEHHUE MPAMOM, MPOXOAsIIeH depe3 Touku Mj (X1; Y1) U My (X2; Y2),
HMEET BU/I:
X=X - V=h (2)
Xy =X Yo—N
IToncraBuB B (2) KOOpAWHATHI TOUYCK 4 U B, IOJIy4UM ypaBHEHHE NpsiMOil AB:

x—(-4) — y—8 x+4 - y—8 x+4 - y—8
5_(-4) -4-8" 9 12" 3 —4

3y—24 =—4x-16,4x +3y-8=0 (4B).

st HaxokneHus yriaoBoro koddduimenta kg mpsmoit AB pazpemmm

IIOJIy4YEHHOE YPAaBHEHHUE OTHOCUTEIIBHO V. ) = —%er % Otcrona kag= — %

[ToncraBuB B hopMyiny (2) koopauHaThl ToueK 4 u C, HaiiieM ypaBHEHHE TIPSIMOM
AC.
x—(-4) y-8 x+4 y-8 x+4 y-8
10-(-4) 6-8 14 -2' 7 -1

x+7y-52=0 (4C).

1
OTCIOI[a kAC = _7 .
3. Yron a Mexay ABYyMsI TPSMBIMH, YTJIOBbIE KOX(PQHUIIUEHTHI KOTOPHBIX

paBHbI k; u k o, onipenensercs no ¢popmyse:

tg o=z "1 3)
1+ kK,
Yron A, obpazoBanbii mpsmMeiMu AB u AC, Haiimem mo dopmyrne (3),
., _ 4 _ 1
roacTaBuB B Hee k1=Kap= T3 k,= kAC——? .
_1_(_4) 4.1 25
tg A 4% 1,



/A =arctg 1 =45°~0,79 pan.
4. Taxk xak BbicoTa CD mnepneHaukyispHa CTOpoHe AB, TO yIJOBBIC
KOO PUIIMEHTHI 3TUX MPAMBIX OOpaTHBI MO BEIUYMHE W MPOTHUBOMOJIOXKHBI IO

3HAKY, T.€.
1

kCD:_

VYpaBHEHHE TPSMOM, MPOXOJAIICH uepe3 NaHHY0 TOuky M; (Xi; Y1) B
3aJJaHHOM YTJIOBBIM KO3(GUIIMEHTOM K HampaBieHWH, HIMEET BU/I:

Y = y1=k(x — x1).
IToncraBuB B (4) koopauHatbl Touku C H kCD:%, MOJyYUM YpPaBHEHUE

BbIcOTHI CD:
y—GZ%(x—lO), 4y — 24 = 3x — 30, 3x —4y—-6=0 (CD) (5)

Jlnsa Haxoxnaenus quHel CD ompemenum koopauHaTel Toukd D, perms
cucremy ypaBHenuii (4B) u (CD):
4x+3y—-8=0,
otkyna x =2,y =0, to ectb D (2;0).
3x-4y—-6=0,

[Toacrasus B popmyny (1) koopaunatet Touek C u D, Haxoqum:

CD =./(10-2)? +(6-0)* = /64 +36 =10.
5. YpaBHeHue okpykHOCTH paauyca R ¢ nieatpom B Touke E(a; b) umeer Bu:
(x - a)*+(y —b)* =R". (6)
Tak xak CD siBisieTcst muaMeTpoM UCKOMOM OKPY>KHOCTH, TO €€ IeHTp £ ecThb
cepenrna otpeska CD. Bocmonb3oBaBmiuck ¢GopMmyiamMu JIeleHUs OTpe3Ka
MOTIOJIaM, TIOJTYUHM:

_Xe+X, _10+2_ _YctYyy _6+0_
XE— > - 5 6, YE— > - > =3.
Cnenosarenbto, £ (6; 3) u :%I:S. Hcnonw3ys Gopmyny (6), nmoaydaem
YPaBHEHUE UCKOMOU OKPYKHOCTH:

(x —6)° + (y — 3)* = 25.

6. MHoxecTBO TOYeK TpeyroibHUKa ABC ecTb mNepeceueHue Tpex
MOJIYIUIOCKOCTEM, IEpBasi U3 KOTOPBIX OrpaHUYEHa NpsIMOl AB U COIEPKUT TOUKY
C, BTOopas orpanuyeHa npsaMord BC U COAEPKUT TOUKY A,a TPEThbsl OrpaHUYEHA
npssMor AC ¥ CONEPKUT TOUKY B.

JIns  ToJlydeHUs ~ HEpPABEHCTBA,  ONPEAENSIOIETO  MOJYIUIOCKOCTD,
OTPaHUYEHHYIO NpsMO#l, AB u comepxanryro Touky C, IOACTaBUM B YpaBHEHUE
npsmoit AB koopauHaThl ToOuku C:

4-10+3:6-8=50>0.
[ToaTOMy HCKOMOE HEPABEHCTBO UMeET BUI: 4x + 3y — 8 >0.



Jns  cocTaBieHHMS ~ HEPAaBEHCTBA,  OMPEICNAIONIETO  MOITYIUIOCKOCTb,
orpanndeHHyto npsimoit BC u copepkairyio Touky A, HalijleM ypaBHEHUE MPSMOi
BC, noncraBus B hopmyiy (2) koopaunatsl Touek B u C:

x-5 y-(4) x-5 y+4 x-5 y+4
10-5 6-(-4) 5 10 " 1 2

2x —y— 14 =0 (BC).

[loacTaBuB B mocieaHee ypaBHEHHE KOOPAMHATHI TOUYKU A, umeeM: 2-(—4)—
8-14=—30<0. Hckomoe  HEpaBEHCTBO, OMNpPEACIAIONICe  IMOTYIUIOCKOCTD,
OTpaHUYCHHYIO TpsMON Ac u coaepxkanryro Touky B: 5+7-(—4)-52=—75<0.
Tpetbe nckomoe HepaBeHCTBO X+7y—52<0. Tak, MHOKECTBO TOYEK TPEYTOJbHHUKA
ABC ompenengercs CHCTEMOW HEPABEHCTB

4x+3y-82>0,
2x—y-14 <0,
x+7y-52<0.

Ha puc. 1 B pgexkaproBoM mNpsMOYroJbHOM cucremMe KoopauHat xOy
n300paxeH TpeyroiabHuk ABC, BeicoTa CD, OKpYKHOCTb € IEHTPOM B TOuke E.

3agaua 2. CocTaBuUTh YpaBHEHHE JHHHUH, JUIsI KaXKIOH TOYKU KOTOPOUH
OTHOIIIEHUE paccTosiHuii 10 Touku 4 (3; 0) u 1o npsimoit x=12 paBHo uucny ¢ =0,5.
[Tomy4yeHHOE ypaBHEHUE TPUBECTHU K MPOCTEHUIIIEMY BUY U TOCTPOUTH KPUBYIO.

Pewenue. Tlycte M (x; y) — Texymas (IpOU3BOJIBHAS) TOYKA HCKOMOTO

reOMETPUYECKOI0 MHOKECTBA TOoueK. OmycTUM MeprneHauKyisip MB Ha npsaMyo

x=12 (puc. 2). Torna B (12, y). Ilo ycioButo 3agauu AA;[—‘; = %

MA=J(x-3)? + (y—0)2, MB=1/(x-12)? +(y-»)*,

Torma

J(x=3)"+y° _1 x> —6x+9+y° _1
(x—12)? 2 «x’-24x+144 4
4x% — 24x + 36 + 4y° =x" — 24x +144, 3x° + 4y*=108,
2 2
L A
36 27
xZ y2
[TonyyeHHoe ypaBHEHUE MpENCTaBIseT cOOOM AIUTUIC BUAA p + P 1, tne

a=6, b=3+/3.

Onpenenum  pokycer smmrca F; (—¢; 0) m Fy(c; 0). Jna smmunca
crpaBe/IHBO paBeHcTBO b=a” — b? =9 1 ¢=3.

To ectb, F1 (—3; 0) u F, (3; 0) — doxycel amurnca (Touku F, 1 4 coBmagaior).
3 1

C
9KCHCHTpI/ICI/ITCT QJUINIICA € =— = E = E
a



Puc. 1

3agaua 3. CocraBUTh ypaBHEHUS JIMHHUM, JJISI KOKIOW TOYKH KOTOPOU €€
paccrosinue 10 Touku A (3; —4) paBHO paccTosHUIO 10 npsiMoit y=2. [lomyueHHoe
ypaBHEHHE MPUBECTU K MPOCTEHUIIEMY BUIY U MOCTPOUTH KPUBYIO.

& 12 ¥

Puc. 2
Pewenue. M (x; y) — TeKylillasi TOuka UICKOMOU KprBOil. OnycTuM 13 Touku M
neprneHaukyisap MB na npsamyto y=2 (puc. 3). Torga B (x; 2). Tak kak MA =MB,

T0 \J(x=3)2 +(y+4)’ = \J(x—x)? +(y—2)> wim
(x — 3)% +y*+8y+16 =y* — 4y +4,
—12y — 12 =(x — 3)?,

1
+1=—-=(x-3)%.
y T



m

Punc. 3

[Tony4yeHHOE ypaBHEHHE OmperelseT napadony ¢ BepmmHo B Touke O' (3;
—1). Jlna npuBeneHus ypaBHEHHS MapaloJibl K MpocTeliieMy (KaHOHHYECKOMY)
BUY MoJiokuM x — 3=X", y +1=V". Torna B cucreme koopauHat X'O'Y' ypapHeHue

. 1
napabosbl MPUHUMAET CIEAYIOUUNA BHU/I: Y'Z—E(X')Z. B CHCTEME KOOpAMHAT

X'0'Y' ctpoum mapaboiy.

Bonpocwer ona camonpoeepku

1. Maiite onpezaeneHne NpsMOYroJIbHON JEKapTOBOM CUCTEMbI KOOPIUHAT.

2. Hanummre ¢opMyny sl HaXOXICHHUS PACCTOSHUS MEXKIY JBYMS
TOYKaAMU.

3. Hamummre ¢dopMynbl s ompeneneHus KOOpAWMHAT TOYKH, MACTSIIeH
JAHHBIN OTPE30K B JAHHOM OTHOIIICHHH.

4. Hanumwure popmyiibl mpeoOpa3oBaHUsl KOOPAUHAT: @) MPU NapajlIeIbHOM
NEPEHOCE CUCTEMbI KOOPJMHAT; 0) MpU MOBOPOTE CUCTEMBI KOOPAMHAT.

5. Hamumure ypaBHeHUs mNpsMon: a) ¢ YrIoBeIM KodddummeHtom; 0)
IPOXOJSIIEH Yepe3 JaHHYI0 TOUKY B JaHHOM HalpaBJICHUH; B) IPOXOIAILEH Yepe3
JIBE€ JAHHBIE TOYKU; I') B OTPE3KAX.

6. Kak HaliTH KOOpAMHATHI TOUYKHU MEPECEUCHUS JBYX MPSIMbIX?

/. Hanummure ¢hopMyity I7s ONpeeTICHHs YIila MEXy IBYMS IPSIMBIMHU.

8. KakoBbl ycnoBus napajieIbHOCTH U MEPIEHANKYISIPHOCTH JABYX NPSIMBIX?

9. Chopmynupyiite onpeneaeHue OKpyKHOCTH.

10.HanuiuTe ypaBHEHHE OKPYKHOCTH C IEHTPOM B JIFOOOW TOYKE MIOCKOCTH
xOy; C IEHTPOM B Hayaje KOOpJUHAT.

11./lafite ompeneneHue djuMnca. Hanummre KaHOHMYECKOE YpaBHEHHE
AIUTUIICA.

12.Yto HaspBaeTcsa dSkcreHTpucureroM smmunica? Kak usmensercs dopma
AIITUIICA C U3MEHEHUEM SKCIIEHTPUCUTETA TUIEPOOJIBI.
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13.laiite onpenenenue runepOosibl. Hanummure KaHOHMYECKOE ypaBHEHHE
TUIIEepOOJIBI.

14 Hanumure dopmyny ajis ONpeAesieHUs] 3KCUEHTPUCUTETa THMIEepOOIbI.
Hanuiure ypaBHeHHs 1711 HAXOXKACHUS aCUMIITOT TUIIEPOOIIBI.

15.Chopmynupyiite omnpenenenue mnapabonbl. Hanummre KaHOHHYECKOE
ypaBHEHHE NapadoJIbl, CHAMMETPUYHON OTHOCUTENBHO ocu Oy.

Tema 2. BekTopHas ajiredpa u aHAJIUTHYECKAs TeOMeTPUS B
NPOCTPAHCTBE

1] r. XVIIL; [3] Ne 372, 382, 397, 405, 418, 421;
] rm. XIX § 1—4; [3] Ne 452, 455, 457, 496.

Pa36epuTte pemenue 3a1aun 4 1aHHOTO TOCOOMS.

3amauva 4. /lanbl koopauHatel Tpex Touek: A(3; 0; —5), B (6; 2; 1), C (12;
—12; 3).

Tpebyercs: 1) 3anucaTh BEKTOpPsl AB U AC B CHUCTEME OPT U HAWTH MOy
3THX BEKTOPOB; 2) HalTH yroa Mexkay BeKTopaMH AB M AC; 3) cOCTaBUTH
ypaBHEHHUE TUIOCKOCTH, MPOXOAIIeii yepe3 Touky C MEepPHEeHIUKYISIPHO BEKTOPY
AB .

Pewenue. 1. Ecnmu nansl Toukn Mi(Xy; y1; Z1) b V2 (X2; y2; Z2), TO BEeKTOp
MM, depe3 opTHl i, j, k BRIpaXKaeTCsl CIeLYIOIINM 00pa3oM:
MM, = (Xo—X1) 1 +(ya—y1) [+(Z2 - 21)k = ai +a,j +ak. (1)
[ToacTasmsist B 3Ty hopmMyTy KOOPAUHATHI TOUEK A U B, nMeeM:
AB=(6-3) i +(2-0) j+(1+5)k=3i +2 j +6k.
[Tomo6HBIM 06pazoM AC =(12-3) i+(—12-0) j+(3+5) k=9i—12 j+8k.
Monyns BekTOpa M, M, BBIYUCHSAETCS 10 popmyie

‘MlMZ‘ =\/axz+ay2+az2 : (2)

[Moxcraenss B Gpopmyiy (2) HalileHHBIE PaHHEE KOOPJAMHATEI BEKTOPOB AB W
AC , HaXOUM UX MOJYJIH:

\E\ =32 +2% +62 =7, \E\ngz +(-12)% +8% =17.

2. KocuHyc yria o, 00pa3oBaHHOIO BEKTOPAMH 4 b, pPaBeH HX CKaISAPHOMY
MIPOU3BEICHUIO, JICTICHHOMY Ha TIPOU3BEACHUE UX MOIYJICH
ab
|- o
Tak kak cCkamsIpHOE TPOW3BEIACHUE JBYX BEKTOPOB, 3aJlaHHBIX CBOUMH
KOOpJIMHATaMHU, PaBHO CyMME TMOMapHBIX MPOU3BEICHUNA  OJHOMMEHHBIX
KOOpAUHAT, TO 4B * AC =3-9+2-(—12)+6-8=51.
[Tpumensis (3), umeem:
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cOS a. =COS (E; AC] = 21 04286, 0= 64°37.
7-17

3. H3BecTHO, 4TO ypaBHEHHME HMCKOMAasl NIJIOCKOCTH IPOXOJIUT Y€pe3 TOUYKY

Mo(X0;Y0;Z0) EPIEHAUKYIAPHO BEKTOPY N{4; B;C;}, UIMEET BUJL
A( x—x0) +B(y—yo) +C(2-20)=0. 4)

[To ycnoButo 3a1aun UCKOMasl TNIOCKOCTh TPoxoauT yepe3 Touky C (12;—12;3)
TIEPIIEHIUKYIIAPHO BEKTOPY AB {3;2;6}. Iloacrasnsas B (4) A=3, B=2, C=6, x,=12,
yo=—12, p=3, noay4um:

3(x—12)+2(y+12)+6(z—3)=0,

3x+2y+62—30=0 — uckomMoe ypaBHEHHE MJIOCKOCTH.

Bonpocwt ona camonpoeepku

Kakne BenmunHbl Ha3bIBAIOTCSA CKAISAPHBIMU? BEKTOPHBIMU?

Kakwne BeKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU ?

Kakwne nBa BeKTOpa Ha3bIBAIOTCS PAaBHBIMA?

Kak crmoxuth nBa Bekropa? Kak ux Bb4ecTh?

Kak HaliTh KOOpAMHATBI BEKTOpAa 0 KOOPJAMHATAaM TOYEK €ro Hadaja u

abhwhE

KOHIIa?

6. HazoBuTe mpaBmia ClHOXEHHUs, BBIUUTAHUS BEKTOPOB, 3aJaHHBIX B
KoopuHaTHOM opme. Kak yMHOKUTH BEKTOp Ha CKaJsip?

7. JlaiiTe ompeneraeHWe CKaJSIPHOTO TIPOU3BEICHHS JIByX BEKTOPOB.
[lepeuncnuTe OCHOBHBIE CBOMCTBA CKAJIIPHOIO IPOU3BEACHUS.

8. Kak nHaiftu ckansipHOe Mpon3BeIeHIE IBYX BEKTOPOB 0 MX KOOpAMHATAM?

9. Hanummre dhopMyity ajst onpeieNIeHus yTiia MEXIy IByMsI BEKTOPAMH.

10. HamumuTe  yclaoBHS:  KOJUIMHEAPHOCTH  JIBYX  BEKTOPOB;  UX
MEePICHAUKYJISIPHOCTH.

11. Hanummte obuiee ypaBHEHUE MIJIOCKOCTH.

12. HanmumuTe ypaBHEHWE TUIOCKOCTH TIPOXOJAIIEH uepe3 AaHHYIO TOYKY
MEPIIEHAUKYJISIPHO JAHHOMY BEKTOPY.

13. Kakoii Bu IMeeT ypaBHEHHE TUTIOCKOCTH, MPOXOIAIIEH Yepe3 TPU JaHHBIC
TOYKHU?

14. panumte Qopmyny Uil ONpPENeNieHUsT PACCTOSHUS OT TOYKH [0
IIJIOCKOCTH.

Tema 3. D1eMeHTHbI JIMHEHHOM aJredpbl

[5] ro. XXI; [3] Ne 592, 624, 628.

Pazbepure pemienue 3a1aun 5 TaHHOTO TTOCOOUSI.

3amaua 5. JlaHHyIO0 cHUCTeMy ypaBHEHWW 3amucaTth B MaTpUYHOW ¢dopme U
PEIINTH €€ C TOMOIIBIO OOPATHONW MAaTPHIIBI:
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X —2x,+x; =1,
2x, +3x; —x; =8,

X, — X, +2x; =-1.

Pewenue. O603naunM uepe3 A—maTpuily KO3PPUIIMESHTOB IPU HEU3BECTHHIX;
X—MaTpHILy-CTOJIOCI] HEM3BECTHRIX X1, X2, X3 H — MaTpuIiry-cTosoer; cBoOOIHBIX
YJICHOB:

1 -2 1 X, 1
A=[2 3 -1| =lx,|, H=|8s |,
1 -1 2 X, -1

C yyeroM 53THX O00O3HAYCHWM JaHHAs CUCTEMa YpaBHEHUW MPUHUMAET
CJIEIYIONTYI0 MaTpUUHYIO (hopMmy:
A-X=H 1)
Ecnu matpuiia 4 — HEBBIpOXKJICHHAS (€€ OMpeeanTeNb A OTIMYEH OT HYJIS),
TO OHa UMEET 0OPATHYIO MATPUILY A, TIOTYUUM:

ArAX=A"H.
Ho A" A=E (E — eqmnnunas Matpuna), a EX = X, mostomy

X=A"H. (2)
PaBeHcTBO (2) Ha3pIBaeTCd MATPUYHOW 3aMUCBIO PEHICHUS CUCTEMBI
JUHEWHBIX ypaBHEHHMU. JlJI1 HaAXOXKIEHHsS PpEIICHUS CHUCTEMBbl YpPaBHEHUU
HEOOXOIMMO BEIYHCIINTE 0OPATHYIO MaTpuIry A ™.
IlycTh nMeeM HEBBIPOKACHHYIO MATPHUILLY

N
=

ap,, 4y, 4
_ -1
A=|a, a,, a,| Tormad =

Q3 U3y dag

sy
A

)
A

)
A

> [ o >
>[5 > [ >

rae 4i (i=1, 2, 3; j=1, 2, 3) — anreGpanyeckoe JOMOJIHEHHE IEMEHTA ajj B
onpesenuTene MaTpuIbl 4, Kotopoe siBasercs npoussenenueM (—1)" ma muHOp
(onpeieTuTeNh) BTOPOTO MOPS/IKA, MOTYYEHHBIH BhIYCPKHMBAHUEM I-i CTPOKH H |-
rO CTOJIOIA B OTIPEICTUTENIC MATPHUIIHI A.

BeruncnuM onpenenutens A U anreOpandeckue JONOIHEHUS Ajj DIEMEHTOB
MaTpUIIBI 4.
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1 -2 1
A= |2 3 -1 = 100 — crnemoBarenmbHO MATpPHUILI A WMEET OOPaATHYIO
1 -1 2
matpuiy A
i+1. 3 -1 2 -
A =C-D"" =5, A =(—1)""* -5,
n=CD™ =D,
2 3 -2
A =(—1)""* =5 Ay =(-1)"" =3,
=D a=CD7
11 1 -2
Ay =(—1)** =1, Ags =(—1)** =1,
2= =P
-2 11
Ag =(-1)*"* =1, Ap=(-1)"* =1,
a =D i
1 -2
Ags =(—1)*"* =7.
53 =(—1) 5 3
Torna
5 8 1
.
At=|-2 = = |==|_-5 1 3
10 10 10 10 5 1 7
5 L7 o
10 10 10

I[To dopmyne (2) Haxomum pelieHUE JAaHHOW CHUCTEMbl YypaBHEHUU B
MaTpuyHOU opme:
. 5 3 -1 1
X=A"H==-|-5 13 ||8 |=
10
-5 -1 7)\-1
L[ 538D (Y
=—.-5-1+1-8+3- (-1 =

~5.1-1-8+7-(-1)
30 3
=1 0 |=|0
01 2] (-2

Orcrona x;=3, x,=0, x3=2.

Bonpocwer ona camonpoeepku

1. Yto Ha3bIBAaETCS ONPENEIUTEIEM BTOPOTO, TPETHETO, N-TO NOPAIKOB?
2. Ha3oBuTE OCHOBHBIE CBOICTBA ONPEAECIUTEIIEH.
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3. Uro Ha3bIBaeTCSI MUHOPOM, aIreOpanyecKuM JOMOJHEHUEM HJIEMEHTa
onpeaeInuTens?

4. Hanmummre dopmyny Kpamepa peiieHusi cuctemMbl TUHEHHBIX YpaBHEHUM.
B kakux ciydasx uX MOKHO HCIOJIb30BaTh?

5. Ha3oBuTe cxeMy pelIeHUsi CUCTEMBbI JIMHEWHBIX YPaBHEHUU IO METOILY
l"aycca.

6. Uto Ha3bIBaeTCs MaTpUIE?

7. Kak onpenensitorcss OCHOBHbIE JEHCTBUS HAJl MaTpULIAMU?

8. Kakas marpuua Ha3biBaeTCcsi 0OpaTHOM MO OTHOLICHUIO K JAHHON MaTpuIle?
Kak HaiiTu maTpuily, oOpaTHYIO TaHHON?

9. Yto Ha3bIBaeTCA paHroM mMaTpulibl? Kak HaliTH paHT MaTpHUIlbI?

10. Chopmynupyiite Teopemy Kponekepa-Kanemnnu.

11. OnuiuTe MaTpUUHBIN CIOCOO PELIEHUS] CUCTEMBI JIMHEHHBIX YPABHEHHH.

12. KakoBa reoMeTpu4ecKasi UHTEpPIPETALNs CUCTEM JIMHEHHBIX YPABHEHUN U
HEpPABEHCTB?



