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1. Opranusanus caMoCTOATEJIbHON padoThI
1.1. Oprann3anMOHHO-METOANYECKHUE TAHHBIE TUCIAILINHBI

HanmenoBanune TeMm

KonugecTBo yacoB 1o BHaaM caMo-
CTOSITENEHON paboThI

MOArOTOBKA
HOE U3ydYCHHE
BOIIPOCOB
MOATrOTOBKA K
BaHATHIM

pedepaTos
Wa3, PIIP

2

w [IpomexxyTouHas
aTTecTaIys
@ | CaMOCTOSATE b~

N
(6]
~

Tema 1

Martpuus! u neiictBus Hag HUMH. OOpaTHas MaTpuUla.
Pemenne MaTpuuHbIX ypaBHEHUH C IOMOILBIO 00paT-
HOM Matpuiibl. Panr matpuiel. Teopema o panre. Boi-
YHCJIEHUE paHra Matpuibl. Onpeaenureny N-ro mno-
pAIKa U UX CBOMCTBA. PaznioxeHue onpenenurens no
cTpoke (cTonodiry).

Tema 2

Pemenne cucreMbl N JIIMHEHHBIX —ajreOpanydecKux
ypaBHeHUM MetonoMm l'aycca. Pemienue cucreM n Jjiu-
HENHBIX anreOpanyecKux ypaBHEHUN C N HEU3BECTHbI-
mu 1o npasuity Kpamepa. CoBMECTHOCTh CHUCTEM JIH-
HEelHbIX aireOpandeckux ypaBHeHuM. OpHOpoAHAs U
HeoqHOponHasd  cuctembl. Teopema  KpoHnekepa-
Kanennu. ®@ynnameHTanbHas cuctemMa pelieHuu.

Tema 3

Bekropsl u ckamsapel. JIuHelHbIE onepanuy HajJ BEK-
topamu. IIpoeknus Ha och. JleKapTOBBI KOOPAUHATHI
BEKTOPOB Y TOYEK.

Tema 4

CkansipHoe TpOU3BEIECHUE BEKTOPOB, €r0 OCHOBHBIC
CBOMCTBA, KOOPAMHATHOE BBIpaKeHHE. BekTopHoe u
CMEIIaHHOE TPOU3BEJICHHE BEKTOPOB, UX OCHOBHBIC
CBOMCTBa U reomerpuueckuil cmbicia. KoopaunatHoe
BBIPAKEHHE BEKTOPHOTO M CMEIIAHHOTO IPOU3BEJIE-
HHUH.

Tema S

[Tpsamas Ha mmockocTH. Paznuunblie (opMbl ypaBHEHHUN
NpsAMOM Ha TUIOCKOCTH. YTOJ MEXKIy HpsMbIMH. Pac-
CTOSIHUE OT TOYKHU 10 NPSIMOM.

Tema 6

IIpsiMass ¥ IUIOCKOCTH B IPOCTPAHCTBE. YPABHEHHUE
IJIOCKOCTH W TPSMOM B IPOCTPAHCTBE. YTOJ MEXKIY
IJIOCKOCTSAMU. YTOJI MEXAY IPSAMBIMU. YTOJI MEXKIY
IPSIMOM M TUIOCKOCTBIO.

Tema 7
Kpussie BTOporo mopsijka: 3JuIarc, runepoosa, mapa-
6oma. [ToBepxHOCTH BTOPOTO MOPSIAKA.

Tema 8




MuoxectBa. Onepanuu ¢ MHOXeCTBamMu. JlekapToBo
npousBe/ieHne MHOXeCTB. OTOOpakeHUs] MHOMKECTB.
MortHOCTh MHOKECTBAa. MHOKECTBO BEIIECTBEHHBIX
quCell.

Oynknusa. O6aacTs ee onpeaenenus. CIoxKHbIE U 00-
patubie ¢pynkuuu. I'paduk Gpyaxmun. OcHOBHBIE 3J1€-
MEHTapHble PYHKIIMU, UX CBOICTBA U rpaduku.

Tema 9
[Ipenen u HeNPEpHIBHOCTh (DYHKIIMU ACHCTBUTEIIHHOM
IIEPEMEHHOM.

10

Tema 10

[Tonsatue ¢ynkuuu, auddepeHurpyemMoii B TOUKE.
Hudbdepennman  QyHKIMHA, €ro TeOMETPUUYCCKUN
cmbicit. O01ee mpeCcTaBIeHHe 0 METOIax JTMHeapHu3a-
un. [IpousBomHas GyHKINHU, €€ CMBICI B PAa3JIMYHBIX
3amauax. [IpaBuna nuddepenuumpoBanus. [Ipousson-
Hasl CJIOKHOM M oOpatHOi GyHKuui. THBapuaHTHOCTH
dopmbl  muddepennmana.  Auddepennuponanue
(GyHKIUH, 3aTaHHBIX TAPAMETPHUYUCCKHU.

10

11

Tema 11

Teopema ®epma. Teopemsl Pons, Jlarpanxa, Koy,
ux npumenenue. [Ipaswio Jlonurans. [Ipoussoausie n
muddepeHmansl BeICUX nopsakos. Popmyna Teii-
JIOpa ¢ OCTaTOYHBIM WieHOM B popme Ileano u B pop-
Mme Jlarpanxa. Pa3ioxeHne OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuuii no popmyne Teiinopa. [Ipumenenue Gopmy-
asl Teltnopa ass npubIMKEHHBIX BHIYUCICHUH.

12

Tema 12

VYci10BUSI MOHOTOHHOCTH (YHKLIUHU. DKCTpEMyM (DyHK-
Y, HeoOXxoAaumoe ycioBue. JlocTaTouHble yCIOBHS.
OTbicKkaHMe HauOOJIBIIEr0 ¥ HaUMEHbBIIET0 3HAYEHUN
¢yHkmn, nuddepeHIpyeMon Ha OTpe3Ke.

13

Tema 13

Hccnenoanue BbIMTYKIOCTH (QYHKIUU. TOUKM neperu-
6a. AcumnToThel QyHKuui. OOmas cxema Hcciae10Ba-
HUSI QYHKITUHN ¥ IOCTPOCHHUS ee rpaduka.

14

Tema 14

Bekrop-dpynkuus ckanspHoro aprymenra. [lonarue
KpUBOH1, r1ajgkas kpusas. KacaTenbHas K KpUBOH.
KpuBuzHa kpuBoi. Pagnyc kpuBu3Hsl. ' 1aBHas HOp-
Mmanb. bunopmane. Kpydenne kpuBoii.

15

Tema 15

KomrnekcHbie uncia u aerctBus Haa HUMH. M300pa-
JKEHHE KOMITJIEKCHBIX YHCEN Ha TUIOCKOCTH. Momynp u
apryMEeHT KOMIUIEKCHOTO 4YHcla. AjreOpanyeckas H
TPUTOHOMETpPUYECKass (POPMBI KOMIUIEKCHOTO 4YHCIIA.
[TokazarenpHast Gpopma koMIiekcHOTO yncna. dopmy-
na Dinepa. KopHu U3 KOMITJIEKCHBIX YHCEl.

16

Tema 16

[TepBooOpasHas. HeonpeneneHHbI HHTETpal U €To
cBoiicTBa. TabIMuHbIE HHTETPAJIBL. 3aMeHa TIEpeMEH-
HOM ¥ MHTETPUPOBAHUE 110 YACTSAM B HEONIPEAEIEHHOM

4




uHTerpaie. IHTerpupoBanue pauuoHaibHbIX (QyHK-
uui. MHTEerpupoBaHne HEKOTOPBIX UPPALMOHAIBHBIX U
TPAaHCLEHICHTHBIX (YHKLHUH.

17

Tema 17

OnpeneneHHbli MHTErpan, ero cpoiictBa. dopmyna
Hororona-JleliOnuia, ee NMpuMEHEHHE Jisi BBIYUCIIE-
HUS ONpENIEICHHBIX MHTErpaioB. I'eomerpuueckue u
MEXaHUYECKUE MPUIOKEHHUS OMPEICIEHHOI0 UHTErpa-
na. [IpubnuxEHHbIC BEIYUCICHUS HHTETPAJIOB

18

Tema 18

HecoOcTBeHHbIe MHTErpaibl ¢ OECKOHEUHBIMU TIpeie-
JaMH U OT HEOTPAHWYEHHBIX (DYHKIUU, UX OCHOBHBIC
cBoricTBa. [IoHsATHE CHHTYISIPHBIX HHTETPAJIOB.

19

Tema 19
OyHKIMK HECKONBKUX mepeMeHHbIX. [Ipenen u Henpe-
PBIBHOCTD (D)YHKIIHH.

20

Tema 20

UYactaeie nmpou3Boanbie. [lonabiil quddepeniman, ero
CBS3b C YACTHBIMU MPOU3BOJHBIMU. VIHBapHAHTHOCTH
dbopmel osHOTO AU depennnana. KacarenpHas mioc-
KOCTh K MOBEpXHOCTH. ['eoMeTpuueckuil CMbICT MOJ-
Horo muddepennuana. [IpuOamkEéHHbIC BEIYUCICHUS C
nomorpio nuddepenimana. [IpousBoanas no Hamnpas-
nennto. I'pamuent.  YacTHple MPOU3BOAHBIE U AU -
depennuansl Beicux nopsankos. ®opmyna Teinopa.
HesiBHble QyHKIMH.

21

Tema 21

DKCTpeMyMbl (YHKIIMM HECKOJIBKUX TIEPEMEHHBIX.
Heob6xonumoe ycioBue skctpemyma. Jlocrarounoe
YCJIOBHE SKCTpEMYyMA. Y CIIOBHBIN 3KCTpeMyM. MeTo
MHOXkUTENEH Jlarpanxka.

10

22

Tema 22

JIBOMHONM M TPOWHOMN MHTErpalbl, UX cBoMcTBa. CBene-
HUE€ KPaTHOIO MHTErpaja K MmoBropHoMy. Ilonstue n-
KpaTHOTO MHTErpajia. 3aMeHa NIEPEMEHHBIX B KPaTHBIX
WHTErpajax.

23

Tema 23

KpuBonunelinble uHTerpansl. Mx cBoiicTBa M BBIYHC-
nenue. [loBepxHocTHbIE MHTErpaisl. VX cBOWCTBa U
BbIUMCIICHHE. ['eOMeTpruYecKre U MEXaHUYECKHUE MPH-
JIOKEHUS KPATHBIX, KPUBOJMHEUHBIX U IMOBEPXHOCT-
HBIX UHTErPAJIOB

24

Tema 24

Yucnossie psaael. CxoauMocTh U cymma psiiga. HeoO-
XOAMMOE YCIIOBHE CXOAMMOCTH. JleHCTBHS C psiaaMu.
Psapl ¢ HeoTpunarenbHbiMHU uieHaMu. [Ipu3Haku cxo-
JOUMOCTH. 3HaKOHepeMeHHLIe pHJII)I, pﬂ)II)I C KOM-
TUIEKCHBIMU 4JieHaMH. AOCOJIOTHAs M YCIOBHAs CXO-
numocTH. [Ipusnak JleiiGauma. CBoiicTBa abCOIIOTHO
CXOIAIInXCs pSII[OB.

25

Tema 25
OyHKIMOHANBHBIE psanbl. O0nacTh cxogumocTu. Pas-

5




HOMepHasi cxomuMocTh. [lpusHak BeliepmTpacca.
CBolicTBa paBHOMEPHO CXOJSLIMXCS PSIOB: MOYJIEH-
Hoe nuddepeHurpoBanre U uHTerpuposanue. Cre-
neHHele pagsl. Teopema AbGens. Kpyr cxomumocTd.
Psnpr Teiinopa u Maknopena. Paznoxenue GyHkuii B
cTeneHHble paapl. [TpunoskeHue psios.

26

Tema 26

HopmupoBanHbie MPOCTpaHCTBA, OECKOHEYHOMEPHBIE
eBKJIMIOBBI MpocTpaHcTBa. CXOAMMOCTH MO HOPME.
OpToroHanbHble W OPTOHOPMHUPOBAHHBIE CHUCTEMBI.
Psaapt @ypre no oproroHanbHbM cuctemaM. [lomHoTa
U 3aMKHYTOCTb CHUCTEMbI. TPUTOHOMETPUUECKUE PSIIbI
dyphbe.

27

Tema 27

dusndeckue 3a1aud, MpUBOAIME K TudPepeHmranb-
HbIM ypaBHeHUsM. Jluddepennmanbapie ypaBHCHHS
nepBoro nopsaka. M3oknunasel. 3anaya Komm. Teopema
CYyILIECTBOBaHUSI M €AMHCTBEHHOCTH PEIICHUS 3aJauu
Kommu. OcHOBHBIE Kilacchl ypaBHEHMU 1-ro mopsaka,
WHTETPUPYEMBIX B KBaJpaTypax.

28

Tema 28

Juddepennmanpaple ypaBHEHHUsS] BBICIINX ITOPSIKOB.
3anavya Komm. YpaBHeHus, NOMycKalONe OHNKECHHUE
nopsiika. DJIEMEHThl OOIIeld TEOpUH JIMHEWHBIX YpaB-
HEHUI N — ro nopsKa.

29

Tema 29

Jluneiinsle auddepeHnnanbHble YpaBHEHHS € MOCTO-
AHHbIMH  Kod(¢uunentamu. CHCTEMbl JUHEHHBIX
muddepeHManbHbIX ypaBHeHUH. [loHsTHe 0 Kadye-
CTBEHHOM Teopuu AU QepeHInanbHbIX YpaBHEHUN

30

Tema 30

[Tonsitue ciydaiiHoro coObITHs. BepositHOCTh. Oie-
MEHTapHasl TEOPHsI BEPOATHOCTEW. MeToabl BhIUYMCIIE-
HUS BEPOSITHOCTEMN.

VYcenosHas BepoATHOCTh. DopMmyiia MOJIHON BEPOSATHO-
ctu. ®opmyna baiieca.

31

Tema 31
Cxema bepnymm. Teopembl Ilyaccona m MyaBpa-
Jlannaca.

32

Tema 32

CrnyuaiiHple AMCKpeTHblE BeaM4MHbL. DyHKIMS pac-
IIpEe/IeNICHNs] U €€ CBOMCTBAa. MaTeMaTnyeckoe 0XXHuaa-
HUE U JUCIEPCHs] CIIyYalHOU TUCKPETHON BEIUYHHBI.

33

Tema 33

Ciyqaiible HenpepbiBHbIE BenMYUHbL. DyHKIMA pac-
IIPECIICHUs], IIIOTHOCTh BEPOSTHOCTU CIIy4alHOU Be-
JIMYMHBI, UX B3aUMOCBS3b M CBOWCTBA. Martemaruue-
CKO€ O0XHMJAHME U JUCHEPCHUsS CIy4alHON HEINpEpbIB-
HOM BennurHbL. OCHOBHBIE 3aKOHBI PACHPEACIICHUS.
HopmanbHoe pacnpenesieHue U ero CBOKMCTBA.

34

Tema 34
I'enepanbHas COBOKYNHOCTh M BbIOOpKa. Bapumanmon-

6




HBII psan. ['ucrtorpamma, sMmnupudeckas GyHKIUS pac-
MIpeIeIICHHsI, BHIOOPOYHASI CPETHSISI U TUCTICPCHSL.
CTaTUCTUYECKHE OIEHKHU, IOTPEIIHOCTh OIeHKH. Jlo-
BEpHUTENbHAS BEPOSITHOCTh U JIOBEPHUTEIHHBIA HHTEP-
Bajl. OmnpejeneHre HeoOXOAMMOro o0beMa BBIOOPKH.
[TpuHIMIT MAKCUMATTLHOTO MTPABIOIOI00MS.

35

Tema 35

DyHKIHMOHAIbHAS 3aBUCHUMOCTb U perpeccusd. JInHun
perpeccun, ux cpoicrBa. Koadpunuenr koppensauumu,
KOPPEJSILIMOHHOE OTHOLLIEHUE, MX CBOWCTBA U OLIEHKHU.

36

Tema 36
OrnpezenieHre mapamMeTpoB YpaBHEHUM PETPecCUU Me-
TOJOM HaMMEHBIITNX KBAJPaTOB.

37

Tema 37

[TonsiTrie 0 kputepusx coriacus. [IpoBepka rumoTe3bl
0 3HAYCHWH TapaMETPOB HOPMAILHOTO pacipeaese-
Hus. [IpoBepka rumnoTes3sl 0 BUJIC PACIIPEICICHHMS.

12

38

Tema 38

OCHOBHBIE TOHATHS TEOPUHM (DYHKIMH KOMILICKCHOTO
NEPEMEHHOTO0. DJIeMeHTapHble (YHKIIMH, UX CBOHCTBA.
JuddepenuupyeMocTs U aHATUTHUYHOCTh. Y CJIOBUS
Kommu-Pumana. TI'apMoHMYeckHe M aHaIUTHYECKUE
dbyukiun. Kondopmubie oToOpaskeHusl.

39

Tema 39

HNuterpupoBanue no KOMIUIEKCHOW nepeMeHHoi. [lep-
BooOpasHas. Teopema Komm. UuTerpansuas popmyna
Komm. Psner Teinopa. Psanger Jlopana. Beruets!, nx
BbluncieHne. OcHOBHas Teopema o BblueTax. [Ipume-
HEHUE BBIYETOB K BBIYHMCICHUIO HHTETPAJIOB.

40

Tema 40

DNEeMEeHTHl OMEepallMOHHOTO WCYHCIEHUs: Mpeodpazo-
Banue Jlamaca, ero cBoiictBa. Pemenue muddepen-
LUAJbHBIX YPaBHEHUW M CHCTEM ONEPALMOHHBIM Me-
ToaoM. [IpuMeHeHrne K ONMCAHUIO JIMHEHMHBIX MOje-
JIeH.

41

Tema 41

OCHOBHBIE YpaBHEHHUS MaTeMaTU4YeCKOH (U3MKH.
Knaccudukanus ypaBHEHUN C 4YaCTHBIMH IPOU3BO/I-
HbIMU. OCHOBHBIE 33J]aUd U MPOCTEHIINE METOABI pe-
HICHUSI.

42

Tema 42

DNEeMEeHThl YHCICHHBIX METOJOB anreOphl, aHaIu3a.
YucrieHHbIe METOABI PEIIeHUs 3a/1a4 JIsi OOBIKHOBEH-
HBIX U PepeHIInaTbHBIX YPAaBHEHUIH

43

Hroro: 446

10

336

100




2. METOJUYECKUE PEKOMEHJALIMY 11O BLINOJIHEHHIO
KYPCOBOI PABOTBI (IIPOEKTA)

KypcoBsie paboThl (1poekThl) He npeaycMoTpensl PYII.

3. METOAUYECKHUE PEKOMEHJALIMUA
O MOAI'OTOBKE PE®EPATA/9CCE
Pedeparer/Occe e nmpeaycmorpenst PI1I.

4. METOJAMYECKUE PEKOMEHIALIMY IO BLINOJTHEHUIO
WHINBUIY AJTBHBIX IOMAIITHUAX 3AJAHUAT

WuauBuayanbHble TOMAIIHUE 3a/1aHUS BBINOIHSIOTCS B OpME pacueTHO-NPAKTUYECKOM

paboTHI.

4.1 TeMbl MHANBUAYAJIbHBIX JOMALIHUX 3aaHUMH

4.1.1. UA3-1 (PTIP-1) mo Teme «3JIeMEHTHI aHATUTUYECKON F€OMETPUH: TIpsiMasi Ha IJIOCKOCTH;

IIJIOCKOCTD U ITpsiMasi B IPOCTPAHCTBC).

4.1.2. U]13-2 (PIIP-2) «Iuddepenimanbaoe ucuucicHue GyHKIUA MHOTHX TIEPEMEHHBIXY.

4.1.3. ]13-4 (PIIP-3) «HenpepbiBHbIC cly4aiiHbie BeHMYHHbL. HopMalibHOE pacripeaencHne
Y €r0 CBOMCTBa».

4.2 CopeprxaHue HHAMBUAYAJIBHBIX TOMAIIHUX 3aaHUI

4.2.1 U]13-1 «DjieMeHTHI AHATUTHYECKOH reoOMeTPUM: NMPSIMasi HA MJIOCKOCTH; MJIOCKOCTD U
npsMasi B IPOCTPAHCTBE»

1.

2.

Bapmnanr 1
[IpoBepuTh, SBISETCS JIK MPSIMOYTOJIBHBIM TPEYTOJIbHUK C BepirHamu A (4; -5), B (7; 6)
u C (-7; -2). CocTaBuUTh ypaBHEHHS €r0 CTOPOH.
Yepes Touky nepecedeHus: npsambix X—2Y —4=0wu 2X—3y —7 =0nposectu mnpsi-
MYI0, COCTaBJISIONIYIO ¢ 0chio OX yrom 45°.
K kakoit u3 aByx npsimMbix: 3X+95Y —8 =0 u 5x-3y +15=0 touka M(-1;2) Haxoaut-
cs1 Ommke?
[Tokazars, 91O OTpE3KH TIPSIMBIX 2X—-y+4=0,x-3y+5=0,
4x-2y +1=0wu 2X+ y-5=0 oO6pasyror Tpaneruto. HaiiTu BHyTpeHHHE YIJIbI Tpare-
IHH.
Han terpasap ¢ BepmmHamu A(1l; 3; 6), B (2; 2; 1), C (-1; 0; 1) u B (-4, 6; -3). Haiitu
JUIMHY BBICOTBI, TPOBEJCHHON 13 BepUIMHBI A, 1 yroa mexay rpansmu BCD u ACB. Co-
CTaBUTh YpaBHEHHE IUIOCKOCTH, MPOXOJAIIeH uepe3 BepIIMHY A NHapajieIbHO TpaHU
BCD.
[Tnockocte mpoxomut depe3 Touky M (1; -3; 5) u orcekaer Ha ocsix OY u OZ BuBoe
Oonbime oTpe3kd, yeM Ha ocu OX. BblUMCINTH HampaBisiONIMEe KOCHHYCHI MPSMOIi,
NEPIEHANKYJIAPHON K 3TOM INIOCKOCTH.
CocTaBUTh ypaBHEHHE IUIOCKOCTH, MPOXOJAIIed depe3 och OX MepneHAUuKYISPHO K
miockoctu 6X —5y +72-10=0.



10.

11.

10.

11.

L l2x+y+z2-2=0,
Hanucats kaHOHHYECKHE YpaBHCHUA IIPAMOMU: .
2X—y—-32+6=0
. . 2X—2y—2+1=0,
Haiitn TOYKY MEPECCUCHUA IpsAMOU C IINIOCKOCTBIO
3x-2y-2z=0

X+2Y+32—-29=0 u yroy Mex1y HUMH.

Han tpeyronpHUK ¢ BepmmHamu A (7; 2; -6), B (11; -3; 5), C (-3; 4; -2). CoctaBuTh

ypaBHEHHE MEAMAaHbI, NMPOBeleHHON K3 BepmnHbl B. [Ipyn kakoM 3HayeHHMM M mpsMas
x-1 y-1 z-2
m 3 1

OyZAeT neprneHIuKyIsipHa IOCTPOEHHOM NPpsAMOii?

Xx=1 y+3 z+2
-1
Bapuanr 2
Hanmucats YpaBHCHHA BBICOT TPCYTOJIbHUKA, BEPIIMHBI KOTOPOT'O HAXOAATCA B TOYKAX K

(2;5), A. (-4; 3), M (6; -2).

[TpoBepuTH, JSKUT U MpsIMAs Ha iockoctn 4X+3y—2+3=0.

y

. . X
Haiitu yron nakimona k ocu OX ¥ HayadbHYIO OPAMHATY MPSIMOU 3 +——==1. [locTpo-

J3

UTh TaHHYIO MPSMYIO.
Haiiti paccTosiHre Mex 1y napauieabHbIMU NpsMbIMUA 2X —3Y —5=0mu 2X-3y +21=0.
Jansl ypaBHEHHs CTOpOH TpeyroiabHuka: 6X—5y+13=0(AB),10x+3y—-35=0(AC)
uX+2y+5=0(BC). Ompenenuth yrom Mexmay MeIuaHaMH, MPOBEACHHBIMU U3 BEp-
muH A u B.
[Tnockocth o ipoxoaut uepe3 Touku A (-1; 3; 4), B (-1; 5; 0) u C (2; 6; 1), maockocTsb B
3amaHa ypaBHeHuem 3X+ Y +2—3=0. [Tokazars, 9TO TIOCKOCTH MEPIICHIUKYIISIPHBI, U
BBISICHUTD, KaKasi 3 HUX PACIIOIOKEeHa OJIMKe K Hadaly KOOpIUHAT.
Yepes Touky M (-5; 16; 12) mpoBeeHbI 1Be TUIOCKOCTH: OJ{HA U3 HUX COAEPKUT och OX,
apyras - OY . BelyucnuTh yroia MeXay STUMH ILTOCKOCTSMHU.
Uepes Touky M (2; 3; -1) mnpoBecTH TUIOCKOCTh, NapAIEIbHYIO IJIOCKOCTH
2X—3yY+52—-4=0. CocTaBuTh AJIs1 TOCTPOCHHOM TUIOCKOCTH ypaBHEHHUE B "oTpe3Kax".

. {x—3y+22+2:0,
Hanmcars kaHOHUYECKHE YPaBHEHUS TIPSMOIA: .

X+3y+z+14=0

CocTaBuTh ypaBHEHHs NMPSAMOH, KOTOpast MpoxoauT uepe3 Touky A (1; -5; 3) u obpazyer

¢ ocsimu koopauuaaT OX u OY yrisl, cooTBeTcTBeHHO paBHble 60° 1 45, a ¢ ockio OZ —
TYIOH Yroi.

X=2-5t,
X+y+2-4=0,
IToka3zaTe, uyTo mpsimeie <y =-9, wu B3aUMHO IEPIIECHINKYJISAP-
2x+3y—-2-32=0
z=-1+T7t
HBI.
[Ipn kakom 3HaueHun A twiockocth AX+3y—5Z+1=00yner mapamienpHa mpsIMOi
x—1 +2 2
e =Y 3 = 1 IIpu 4 = 4 HaliTu yroa MeX1y HUMHU.

Bapuanr 3
B napannenorpamme ABCD npanbl Bepuunsl A (-1; 3), B (4; 6) u C (1;-5). CoctaButh
YPaBHEHHUS €r0 CTOPOH.

Kakast 3aBUCHMOCTbB CYIIECTBYET MEXAy @ U b , ecnu yroi HakjaoHa npsimoit —+— =1 k

Q| x
T <

ocu OX pasen 45° ?



3. Haiftu [muHYy neprneHIuKyIspa, OMYyIEHHOr0 W3 Hadajda KOOPAWHAT Ha TMPSIMYIO
15x -8y —51=0, u yroiu, o0pa3oBaHHBII 3TUM MEPIECHIUKYIIPOM ¢ ockio OY.

4. Jlan TpeyroapHuK ¢ BepmuHamu: A (-3; -5), B (9; 1) u C (-3; 5). Onpenenuts KoopanHa-
Thl TOYKHU [IEPECEUEHUS U OCTPBIM Yroa MEXy MEAUAHOM, IPOBEACHHON U3 BEPUIMHBI A,
Y BBICOTOH, ITPOBEICHHOM U3 BepiuHbl C HA cTOpoHy AB.

5. Ilnockocts o mpoxoauT uepes Touku A (-1; 10; -3), (1; 1; -5) u C (5; 4; -2), miockocTs 3
npoxoaut yepe3 Touky M (2; -3; -9) u orcekaet Ha ocsix OX u OV orpesku a = 18, b =
27. Iloka3zaTh, YTO MJIOCKOCTH MapajliebHbl, © HAUTH PACCTOSTHUE MEXKIY HUMH.

6. Hamwmcats ypaBHEHHE ITIOCKOCTH, Mpoxoasimei yepe3 Touky M (-3; 1; 2) mapamiensHo
BEKTOpaM a = {2; 5; —1} " 5{4; 1; 2}. Haiiti yros Mexay nocTpoeHHOW MIIOCKOCTBIO U
iockocteio 18X +8y +112-10=0.

7. Hopwmaib K IJIOCKOCTH COCTABISIET ¢ KoopauHATHRIMU ociMu OX u OV yron a = 150° u
B = 120°. CocTaBuTh ypaBHEHHE INIOCKOCTH IPU YCIOBHH, YTO paccTosHue P oT Havana
KOOpAWHAT 70 He€ paBHO 5 ell. YKa3aTh OCOOCHHOCTh B PACIIONIOKEHUH TNIOCKOCTH.

X—-2y+2-4=0,
2X+2y-2-8=0"
9. Haiitu OCTpLIﬁ yrojqx MCExAy IMIpAMbIMH, OJHA U3 KOTOPBIX 3a/ldHa YPABHCHHCEM
X+2 y-4 z7-9
4 -1 -10

8. Hammcarts KaHOHHUYECKHE YpaBHEHUS HpﬂMOﬁI{

, Apyras npoxout depe3 Touku A (2; -5; 3) u B (13; 2; -5).

Xx=5-3t,
10. Ilpn kakux 3HaYeHHAX B W N mpsmas <Yy =9+4t, neprneHAuKYIsIpHa IUIOCKOCTH
z=2+nt
6x+By-10z+9=07?
11. CoctaBuTh ypaBHEHHE MPSIMOM, Tpoxoasiei yepe3 Touky M (-4; -7; 1) u mapamiensHo
L |2x+3y+z2-6=0,
PSIMOMA .
4x-5y-2+2=0

Bapuanr 4
B tpeyronbauke ABC usBectHbl Bepimabl A (-3; -4), B (1; -2) u C (7; -2). CoctaButh
ypaBHEHUs CpeAHeN MuHun, napawieasHoil AC , u MeraHbl, TPOBEICHHON W3 BEPIIUHBI B.
CocTaBuTh ypaBHEHHE MPSIMOM, €CIIM M3BECTHO, YTO OHA MPOXOoauT uepe3 Touky A(-1; 4)

X
MapaJuIeIbHO MPSIMOU 5 +% =1.
CTOopoHbI TPEyroJbHUKA BBIPAXKAIOTCS ypaBHEHHUSIMHU X+3y—-2=0(AB),

2Xx+y+5=0(AC), 3x—4=0(BC). Haiiti ypaBHEHHE BBICOTHI, ONMYIIECHHON M3 BEPIIH-
Hbl B Ha ctopony AC u e€ uny.
Yepes Hauasio KOOPIAUHAT MPOBECTH MPSIMbIE, 00pa3yrolue ¢ npsMoid SX —6y+2 =0 yris,

TaHT€HChI KOTOPBIX paBHbI * 5

Hanucate ypaBHeHHME mIockocTH, napamuienbHod ocu OX M NMpOXOoAUIed uepe3 TOYKU
M (0; 1; 3) u N (2; 4; 5), u moctpouts e€. Haiitu paccrostuue Touku A (3; 2; -5) g0 moctpo-
€HHOM IJIOCKOCTH.

[Tpu xakom 3Havyenuu | muockoct o u B OyayT neprneHauKyIsspHbl? [110cKOCTh O IPOXO0-

3
Ut gepes Touku K (-1; E; 0), M (2; -1; 1), N (8; 1; -1). [TnockocTs 3 3a7aHa ypaBHCHHEM

3X+1ly—2z+1=0.TIpu | = 3 HaiiTK OCTPHIA yroJ MEKAY IFIOCKOCTAMHU O 1 3.
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10.

11.

10.

11.

HamnucaTte ypaBHEHHE IUIOCKOCTH, MpoXoAsmied uepe3 Touky M (-2; 7; 3) mapajiesbHO
wiockoctd X—4y+5z—-1=0. [lonydeHHOe ypaBHEHHE IUIOCKOCTH MPHUBECTH K HOPMab-
HOMY BHUJY.
U{x+y+z—2:Q
Harnucars kaHOHWYECKHE YpaBHEHUS MIPSIMOMA: .
X—-y—-2z2+2=0
4x-y—-2+12=0, 3X—2y+16=0,
y—2-2=0 PI{3x—z=o '
Janbl BepuinHbl yetbipexyronpuuka: A (-4; -3; -2), B (2; -2; -3), C (-8; -5; 1), D (4; -3; -1).
Jloka3aTb, 4TO €ro AMAaroHaJIM B3aUMHO MEPICHIUKYISPHBIL.
X =3+mt,

Haiiti yron mexmay npsiMbIMu {

Haiitu 3Hauenme m, npu KoTtopoM mpsamas <Yy =-1+4t, napamienbHa IUIOCKOCTH
z=5-0t

7X—3y+8z—-10=0. IIpu m = -2 HATH TOYKY NIEPECCUCHUS MPSIMOH C IIIOCKOCTHIO.
Bapuanr 5

Janbl BepuinHbl Tpeyroibauka: A (4; 6), B (-4; 0) u C (-1; -4). CoctaBuTh ypaBHEHHs BbI-

COTbI, ONYIIEHHOH 13 BepinHbl A Ha ctopoHy BC, u Menuanbl, NpoBeI€HHON U3 BEPLINHBI

C.

Haiitu mmomane TpeyrosibHUKa, 3aKIIOYEHHOTO MEXAY OCSAMH KOOPIAMHAT W IPSIMOKN

2Xx—-5y+20=0.

Hana npsmast 5X +12y +2 =0. Haiiti ypaBHeHUEe npsMOH, apajuieTbHON JaHHOW U OTCTO-

A11el OT He€ Ha PacCTOSIHUM 3 €IMHULL.

Haiitu octpeiii yros mexay npsamoit 9X + 3y —7 = 0 u npsAMoH, IPOXOASIIEH Yepe3 TOUKU

A(1;-1)uB(5; 7).

Ha ocu OX HaiiTi TOUKY, YIAICHHYIO OT IJIOCKOCTH, poxoasiieit yepe3 Touky M (1; §; -1)

— 2
NeprneHIuKyIsIpHo BeKTopy N = {2; -1 - 2}, Ha paccrosiaue d = 3

. 1 1
Haiitu yron Mexmy miocKOCTAMH O U 3, TAe o MpoxoauT uepe3 Touku A (1; > ; >
0; 1) mapamnensHo ocu OZ , a 3 - uepes Touku C (2; 2; 1), D (6; 1; 0) u E (-1; -1; 3).

CocTaBUTh ypaBHEHHE IJIOCKOCTH, IPOXOAALIEH yepe3 Hayajao KOOPJUHAT MePIeHANKYIAp-

), B (2;

HO BekTopy N, HampaBisiomue KOCHHYCHI KOTOPOTO COOTBETCTBEHHO paBHBI
1 2
COSa:—g,COS yij 25. [TpoBeputh, OyneT JM HUCKOMas IUIOCKOCTb MEPIEeHIUKYIIpHA

wiockoctd 4X+y—2=0.
2X+3y+2+6=0,

Hammcarp kaHoHn4eckue YpaBHCHHA HpHMOﬁ: .
X—3y—-2z+3=0

X+y+2-24=0,
Haiitu yron mexmy npsmoi Y U I0cKkocThio 6X —3y —32+5=0.
3X—-y+z2-26=0
X =1+3t,
Haiitu npoexmuto Touku M (-6; 5; 7) Ha npsamyto <y =7 —2t, .
z=4+t

Jlokasath, 4TO YeThIpeXyroibHuK ¢ Bepimmaamu A (3; 2; -3), B (2; 4; 6), C (8; 3; 4), D (9; 1;
-5) ectb napasuienorpamm. HaliTu 1iuHbI €ro CTOpOH.

Bapuanr 6
Janbl BepimuH TpeyroibHuKa: A (2; -1), B (4; 5) u C (-3; 2). CocTaBUTh YpaBHEHHUS BBICO-
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10.

11.

ThI, ONYIIIEHHO!N U3 BeplinHbl B Ha cTropony AC, B MeanaHbl, IPOBEIEHHOM U3 BEPLIMHBI A.
Yepes Touky A(l; 2) mpoBecTH NpsSIMYIO, OTCEKAIOUIYI0 Ha MOJIOKHUTEIBHBIX MOJIYOCsSX KO-
OpJIMHAT PaBHBIC OTPE3KHU.

HalitTn 1iuHy mnepneHAuKyispa, MOPOBEJEHHOTO W3 Hayalla KOOpPAMHAT K MpsSMOU
X—Y+8=0, u yron, o0pazoBaHHBIN THUM IIEPICHAUKYISIPOM ¢ 0chio OX .

[TpoBeputh, uto mpsimbie Y =3X—1, X—7y=7uX+y—7=0 ciyxar cropoHaMH paBHO-
OeIpeHHOr0 TPEYTrOIbHHKA.

Hopmans k utockocTu coctaBisieT ¢ koopauHaTHeIMU ocsiMu OY u OZ yrawt B = 60° u y =
45°, a ¢ ocbto OX - Tynoit yros. CocTaBUTh ypaBHEHUE IJIOCKOCTH MIPU YCIOBHH, YTO pac-
CTOSIHUE p OT Hauaja KoOpJuHAT /10 He€ paBHO 8 enuuunaM. Haiftu paccrosinue oT Touku A
1;-1; 32 ) 10 TOCTPOEHHOM TTIOCKOCTH.

Onpenenutb 00bEM TeTpadipa, OrPAaHUYECHHOIO0 KOOPAWHATHBIMU IIOCKOCTSMHU U TJIOCKO-
CTBIO O, mpoxojsieit yepes Touku A (0; 4; 1), B (6; 2; 0), C (3; 0; 2). Haiitu yron mexny
IJIOCKOCTBIO oL U 1I0cKocThi0 XOY.

[Toka3zaTte, uTO  mapajuleNienumen, TpaHH  KOTOPOTO  JieaT B IUIOCKOCTSIX
2X+4y—-6z+13=0, 9x—-3y+z2—-4=0, x+4y+3z—-5=0 sBusercs npsMOYTroJIbHbIM.

L |13X+y—-z-6=0,
Hamnucars xanonnueckue YpaBHCHHUA IMIPAMOU: .
3X-y+2z=0
X=2t-1,
Haiitu Touky mepecedeHus mpsmMoil <y =t+2, ¢ miockocteio 3X—2yY+2Z—-3=0wu yron
z=1-t

MEK/1y HUMH.

Hamucate ypaBHEHHE IUIOCKOCTH, Mpoxosiied uepe3 Touky M (-3; 5; -1) u nepneHauKy-
X—4y+5z-1=0

2X+y—-2+3=0

Touku A (-4; 3; 7), B (2; -1; 5) u C (-2; -6; 11) sBAsiroTCS TpeMsi BEpIIMHAMH Mapajiesio-
rpamma. CoctaBuTh ypaBHeHHE cTopoHbl CD.

JSIPHO NIPSIMOU {

Bapuanr 7
Jansl Bepmnabl TpeyroabHuka: A (-1; 2), B (3; -1) u C (0; 4). Yepe3 kax1yto U3 HUX IpO-
BECTH MPSIMYIO, apaUIeIbHYIO IPOTUBOJIEKAIIEH CTOPOHE.
[Tpsimast mpoxonuT uepe3 Touky A(-1; -9) u orcekaer Ha OTpULIATENIBHON MOIyocH abcuuce
OTPE30K, B/IBO€ MEHBLIMHA, YeM Ha OTPHUIATENbHOM mosyocu opauHaT. COCTaBUTh ypaBHeE-
HUE 3TOU MPSAMOI.
W3BecTHBI ypaBHEHUsT CTOPOH TpeyrombHuka: X+3y—3=0, 3x+y+11=0, x—y-3=0.
HaiiTi nnuHy BBICOTHI, KOTOpasi MPOBEAECHA U3 BEPIIMHBI, JIeKalleill Ha ocu adcIucc.
Janbl BepmuHbl ueThipexyronbauka: A (-9; 0), B (-3; 6), C (3; 4) u D (6; -3). Boruucnuts
yroa mexay auaronansimu AC u BD.
JIBe U3 rpaHeii Kyba pacmoJOXeHbI Ha MIOCKOCTIX X+ Y+2Z—-1=0m2Xx+2y+22-5=0.
Haiitu ero o6bem.
Haiiti yron mexnay miockocThio 3X—4Yy+5Z—-1=0wu muockocThio, Mpoxojsiiel depes
touku M (1; 1; 1) u N (2; 3; -1) mapaynensro Bektopy a ={0; -1; 2}.
CocraButh ypaBHenue miockoctu ABC, raoe A (-3; -3; 1), B (-4; -2; -2), C (-5; -1; 0), u yka-
3aTh 0COOEHHOCTh B €€ pacnonoxeHuu. Hailtu yribel, oGpasyemMble NEprEHIUKYISIPOM,
OTYILIEHHBIM M3 Hayajla KOOPAMHAT K MIIOCKOCTH, C KOOPJMHATHBIMHU OCSIMH.

L | X+5y+2z+11=0,
HanwncaTts kaHOHHYECKIE YpaBHCHUA IIPAMOU: .

X-y-z-1=0
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10.

11.

10.

11.

=3x-1,
HaiiTu yron npsmoi y C TUIOCKOCThIO 2X+Y+2Z—-4=0.
27 =-3X+2
x=1-2t, 5
IIpn kakoM 3HadeHuM N mpsimMble <y =-2+3t, u Xre_ ygl - > OyAyT B3aUMHO
z=-4t

HEPICHIUKYIIIPHBI?

BepiuHb! 4eThIpexyrojibHUKa HaxoasaTes B Toukax A (-3; -5; -1), B (2; -20; 9), C (-6; 1; -2),

D (-9; 10; -8). IToka3zats, uro ABCD ecTb Tpanenus 1 HaliTH [UIMHBI €€ OCHOBaHHIA.
Bapuanr 8

[TpoBepuTh, uTo YeThipe TOukH: A (-2; -2), B (-3; 1), C (7; 7) u D (3; 1) ciyxat BepiimHaMu

Tparnenuu, ¥ COCTAaBUTh YPABHEHHE CPEIHEH JIMHUU TPATICIIUU.

Kaxkasi 3aBUCHMOCTB CyILECTBYET MEXAY a U b , ecnu yron HakioHa mpsMoit §+% =1k
ocu OX pasen 30° ?

Yepes Touky nepeceueHus npsambix 3X—2Y+1=0u X+3y-7 =0 npoBenena npsimas nep-
NEHUKYJISIPHO NEPBOM U3 JaHHBIX NMPAMbBIX. KakOBO pacCTOSHUE IOIYYEHHOH NMPSMOM OT
Hauasa KoopauHat?

Onpenenutb OCTpBIN yrod, 1o KOTOpeIM nepecekarotcs npsimbie AB u CD, eciiu A (2; 4),
B (4;8),C (8;3)u D (10; -2).

CocTaBUTh ypaBHEHUS IIOCKOCTEH, MapaieNbHbIX MI0CKocTH 2X—Y —4Z+5=0 u orcro-

amux oT Touk A (1; 2; 0) Ha paccTosiHUN J21,

Haiiti yros Mexay IIoCKOCThIO, poxosiieit uepe3 Touky M (3; 6; -2) u oTcekarorieii Ha

OCSIX KOOPJIMHAT OTPE3KH, CBSI3aHHBIC COOTHOIIEHUEM a. 6 : ¢ =1:3:2, u umockocThio XOZ.

CocTaBUTh ypaBHEHHUE MJIOCKOCTH, Mpoxosieil yepe3 ocb OV nepneHuKyIsIpHO K MJI0C-
1

1
KOCTH, TIpoxo et uepe3 Touku A (0; 2; 0), B (E; 0; HucC (_Z; -1; 1).
5x+y—-3z+4=0,
X-y+22+2=0
CocTaBuTh ypaBHEHHS NPSIMOM, MPOXOJALIEH 4Yepe3 TOYKM IEepeceueHuss IIOCKOCTU
X-9 y-3 z+4H Xx-3 y-5 z+1

2X+Yy—-32+1=0c npsmbIMu > 2 6 i Syt OmpenenuTsb

Hamnwmcars kaHOHUYECKHE YpaBHCHUA HpﬂMOﬁ:{

HAIPAaBJIAIONINE KOCUHYCHI TPSIMOM.

3x-4y+5z-18=0, x+1 y-2 z-4
6x—5y+z-27=0 = 3 m 5
B3aMMHO TepreHIuKyIspHbI? [Ipr M = 1HaiTH yron Mexny HUMH.

Hamucatp ypaBHEHHE MIIOCKOCTH, KOTOpas MpOoXoAuT depe3 Touky M (3; 1; -2) u mpsamyro
X-4 y+3 z

5 2 1

IIpn xakom 3HaYeHHWH M TpsMbIE { OoynyT

Bapuanrt 9
Hanbr Bepmmmabl TpeyroiabHuka: A (3; 0), B (0; 3) u C(-2; -1). CocTaBuTh ypaBHEHHE BBICO-
ThI, OMYIIEHHOM U3 BepiinHbl C Ha cTopoHYy AB, 1 HaliTh €€ nuuHYy.
W3 myuka npsMbIX a eHTpoM B Touke O(2; -5) BrIOpaTh MpsIMyI0, OTCEKAIONIYI0 Ha TOJI0-
JKUTEJIBHOM NOJTyOCH OpJMHAT OTPE30K, paBHbIN 3 eauHuLaM. [lonydyeHHOE ypaBHEHUE Ipsi-
MO MPUBECTH K HOPMAJIbHOMY BUJTY.
Haiitu HpsAMYIO, MPOXOAAIIYIO yepes TOYKY [epeCceUCHUs MPSAMBIX
X+2y+3=0,2x+3y+4=0 unapamnensuyto npsimoii 5X+8y =0.
Haiitn ypaBHeHue mpsmMoii, mpoxonsmend udepe3 Touky. M (-4; 1)u oOpasyromel yroiu
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10.

11.

o = arctg g c npsimoit 59X —4y =15.

Haiitn paccrosiHue oT TOYKHU [IePECCUCHUS IJIOCKOCTEN
X+Yy—-42+6=0,2X—y+32-9=0,X+2y+22—-3=0 10 MI0CKOCTH, MPOXOISIIICH Ye-
pe3 Touky M (-1;-1; 1) mepnenaukynspHo Bektopy N = {2; 1 - 2}.

Jan tetpasap ¢ BepmuHamu A (1; -2; 2), B (2; -3; -6),C (5; 1; 4) u D (0; -4; 4). Haittu yron
mexay rpansimu ABD u BCD.

[TnockocTh o mpoxoauT Yepe3 Touky M (-5; 4; 13) u oTcekaeT Ha OcAIX KOOpJIWHAT paBHBIC
orpesku. [lnockocts B 3amana ypaBuenuem, MX+3y —4z+1=0. I[Ipu kakom 3HAYEHUU M
TUIOCKOCTH Ol ¥ 3 OyayT nepreHAuKYISApHbI?

3X+4y—-2z+1=0,

2Xx—4y+3z2+4=0

Hansl qe Bepiunbl mapamienorpamma ABCD: C (-2; 3; -5) u D (0; 4; -7) u Touka nepece-

yenus quaroHaneir M (1,2,-3; 5). Haiitu ypaBHeHue ctoponbl AB 1 yron Mexay auaroHa-
assmu AC u BD.

Hanmcars kaHOHHMYECKHE ypaBHEHUS HpHMOﬁZ{

X+2y+2-1=0,
HpI/I Kakux 3HaueHusax B u C IpsamMas MEPINCHAUKYJIIpHA IJIOCKOCTHU
3X—y+4z-29=0
5x+By+Cz+2=07?
X+3 y-2 z-1

4 3

IIpn kakux 3HaueHusax A u C mnpsmas

Ax-5y+Cz+6=07?

JCXKUT B IIIIOCKOCTH

Bapuant 10
Bepuinabl deThipexyroiabHuka uMeroT koopauHatel P(1; 0), Q(2; g), R(5; 2) u S(6; -1).

Haiit TOuKy nepeceueHus ero 1uaroHajIeu.

Juaronanu pomOa paBHbl 8 u 3 enuHuuaM. HammcaTh ypaBHEHHs CTOpOH pomOa, eciu
OombIIas AMaroHans JexuT Ha ocu OX, a MeHbInas - Ha ocu OY . BeluncnuTe paccTosHue
MEXy apajjielbHbIMU CTOPOHAMHU 3TOTO poMba.

CocTaBUTh ypaBHEHHE INEPICHIUKYIISPA, BOCCTAHOBICHHOTO B CEpEAMHE OTpE3Ka, COeIH-
ustrortero Touku M (-1; 7) u N (3; -1). Kaxkoit yroi o6pa3yeT oH ¢ MOJ0KUTEIbHBIM HaIPaB-
nenueM ocu OX?

Bbrurcnuts yron mexay npsmMbiMu X +4y+3=0u5y+7=0.

CocTaBUTh ypaBHEHHUE MJIOCKOCTH, poxosiiet uepe3 Touky A (1; 0; -2) neprneHauKyIspHo
—

Bektopy BC, rme B (2; -1; 3), C (0; -3; 2). Yka3aTh 0COOCHHOCTH B PaCIOJI0KECHUHU TIOCKO-
ctu. Haiitu paccrostaue ot Touku D (6; -2; 13) 10 MOCTPOCHHOM MIIOCKOCTH.

p/a
[Tpu xaKoM 3HAYEHUH M yrojl MEXy IUIOCKOCTSMH O U [3 paBeH g? IInockocTs o Mpoxo-

1. 1
T yepe3 Touku A (0; — E; ) ), B(-3; 1; 1) u C (2; 4; -7), mimockocTh 3 3a1aHa ypaBHECHH-
eM X—y-mz-1=0.
Haiiti ypaBHEHHUE TUIOCKOCTH, mpoxosiieit yepe3 Touku M (1; -1; 2), N (3; 1; -2) u nep-
NeHIUKYIApHOI K mockoctu XOY.
X—-y—-2-2=0,

HamnuncaTts kaHOHHMYECKHE YpaBHCHUA HpHMOfIZ .
X-2y+2+4=0
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11.

10.

11.

CocTaBUTh KAaHOHMYECKHME U TapaMETPUUYECKUE ypaBHEHUS NPSIMOH, MPOXOMSIIEH depe3
touky M (1; 2; 3), eciiu HanmpaBJISAIOUIUNA BEKTOP S psIMOi 00pazyeT ¢ KOOpJIWHATHBIMHU
ocsaimu OX 1 OZ yraer a = 120°, y =45°, a c ocbto OY - ocTphIif yroJ.
B mnockoctu XOZ HaiiTu npsMyro, TpOXOSIIYI0O Yepe3 Hauajao KOOPAUHAT U MepHeHAUKY-
X-2 y+1 z-5
-2 1
[Mpu xaxkom 3uauenuu C miockocth 2X+3y+Cz—-3=0 Oyaer mapaienbHa HPsIMOi
2x+3y+z-10=0
{4x—5y—z+24=0

JSIPHYIO K IIPSIMOM

. IIpu C = -2 HaliTH yroy MeXay HUMHU.

Bapuanr 11
[Tokazats, uto Touku M(4; 3), N (5; 0), P (-5; -6) u Q (-1; 0) siBIstOTCS BepIIMHAMHU Tparie-
unu. Halitu ypaBHEHHE BBICOTHI TpaNeuu, €€ JJIUHY.

. . X
Haiitu yron Hakiona k ocu OX .M HavyaJdbHYIO OpAWHATY NPSMON 1 + 3 =1.

OmnpenenuTh, KaKue U3 ypaBHEHHUHN MPSMOM SBJISIFOTCS HOPMAJIbHBIMH:
1) —x-—=y-2=0 2)§x+ﬂy+1=0
5 5
4) X 3 y— 15
V10 V10© 2410
HaiiTi BepIIMHBI IPSMOYTOJIBHOTO PaBHOOEAPEHHOTO TPEYTOJIbHUKA, €CIH AaHBl BEpIIMHA
npsimoro yria C(3; -1) u ypaBHeHue runotreHy3sl 3X—Y+2=0.

=0

2 2
) Ex—Sy-—4=0
)3 3V

Haiitu Takoe uucio o, 4ToObI MmIockocTh aX+2ay +10z —2 =0 Obura mapamienbHa IUIOC-
KocTd X+2Y+52—7 =0, u onpenenuTb pacCTOSTHUE MEXKIY HUMHU.

[TocTpouTh TMHUY TIEpeceUeHUs] KOOPIMHATHBIX TNIOCKOCTEH € TNIOCKOCTBIO O, TPOXO/ISIIEH
yepesz Touku A(1; 1; -1), B(3; -1; 1) u C(2; 3; 2), Haiftu yronm mMexay IJIOCKOCTBIO O U
iockocteio XOZ.

Hamucare ypaBHEHHE IIIOCKOCTH, MPOXOsiIei yepe3 Touky M(1; 1; 1) mapamiensHO Bek-
Topam @ ={0; 1; 2} u b = {-1; 0; I}.Vka3ath 0COGEHHOCTE B PACIIOIOKEHHH TIOCKOCTH.
4x+y-3z+2=0

2X—-y+2-8=0

Haun tpeyrompuuk ¢ BepimHamu A(3; -2; 5), B(-1.2; 3) u C(5; 4; -3). Haittu yrom mexmay
MeIMaHaMH, TIPOBEACHHBIME U3 BepiiuH A, C, U UX JJTUHBI.

Haiitu npoexkuro Touku M (1; 2; -3) Ha miockocTh 6X—Yy+32—-41=0.

Hanmcars kaHOHNMYECKHE ypaBHEHUS npﬂMoﬁ:{

X=2t+5,
X+3y+z+2=0,
[TapayenpHbl 1 IpsIMBIE < Y =—t+2, u ?
z2-y-3z-2=0
zZ=t-7
Bapuanr 12

Jaubl 1Be BepumHbl Tpeyronbauka: A (-4; 3), B (4; -1) u Touka nepeceuenus Boicot M (3;
3). Haiitu Tpersto Bepumny C.

Hamnncare ypaBHEHHE NpsMOM, €CIM JJIMHA HOPMaIM p = 2, a yrojl HakjioHa e€ Kk ocu OX
paBeH 225°.

IToka3aTp, 4TO HpsIMBIE X + Y luy= E X +— mapayienbHsl. HailTu paccTostHue Mexay
2 -3 2 4

HuMU. [IocTpouTh yKa3aHHbBIE IPSAMBIE.

ITpsimble AB u CD nepecekatoresa B Touke M(4; 2; 5) nox yriom 45°. Hanucats ypaBHEHHE

npsimoit CD, eciu koopaunatel Touku A(0; 5).

CocTaBuTh ypaBHEHHE INIOCKOCTH, IpoXoAsiel yepe3 ocb OY U paBHOYAAJIEHHOM OT TOYEK
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11.

10.

A2;7;3)u3(-1; 1;0).

[TnockocTh oL MPOXOAMT uepe3 npoekuuu Touku M (2; 1; 2) Ha OcH KOOPAMHAT, a THIOCKOCTh
B uepes Touku A (1; 2; 3), B (-2; 0; -1) u C (0; 1; 2). HaiiTi yros Mexay IIOCKOCTSIMH O U
B.

Hamucatp ypaBHEHHE TIIIOCKOCTH, TIpoxoasmen yepe3 Touku M(1; 2; 0) m N(2; 1; 1) mapain-
nenbHO BekTopy a={3; 0; 1} . [lomyueHHOE ypaBHEHHE MPUBECTU K HOPMATILHOMY BULY.
6Xx—-7y—4z-2=0,

X+7y—-2-5=0

Janbl n1Be BepiirHbl Tpeyronbauka: A (-4; -1; 2) u B (3; 5; -16). Haittu tpethio Bepiny C
W yroJ npu BepiimHe A, 3Has, 4To cepeauHa ctoponsl AC nexut Ha ocu OY, a cepenuHa
ctoponbl BC -Ha mmockoctu XOZ .

Hammcars kaHOHHYECKHE YpaBHCHHA HpHMOI\;Ii{

X-9 y-2 z+1
4 3 -2

W3 Hayana KOOpAMHAT OMYCTUTH MEPHIEHAUKYIISP Ha MIPSIMYIO

X—2y+3z2+15=0,
[Ipu kakux 3HaueHusx B u D mnpsamas JEKHUT B IJIOCKOCTH
2x+3y—-4z-12=0
X+By+3z+D=0?
BapuanTt 13
Jaubl KoopauHATHI cepenH cTopoH Tpeyroiabhuka: A(l; 2), B(7; 4), C(3; -4). Cocra-
BUThH YPaBHEHUSI CTOPOH TPEYTOJIbHHKA.

x+2\/§+y—2\/§
4 2

JlaHo ypaBHEHHE MPSMOIL = 0. Hanucarp ypaBHEHHE B OTpe3Kax H

HOPMAaJIbHOE YpaBHEHHE.
Haiitu paccrositHue OT TOUYKM TIEpecedYeHUs TPSMBIX, 3aJaHHBIX YpPaBHEHUSIMU

§+%=1H X—4y+8=0 1o mpsmoit X+ 2y +2=0.

B paBHoOGenpenHOM mipsiMoyrosibHOM TpeyroibHuke ABC M3BeCTHBI BepIIMHA OCTPOTO
yrina A(2; 6) u ypaBHenue npotuBosiexariero karera BC : X—7y+15=0. CocraButh
YpaBHEHUS JBYX JAPYTUX CTOPOH.

Haiitu paccrosaue ot touku M (0; -1; 1) mo mimockocTd, MpOXOAsIIeld Yepe3 TOUKH
A(1; 4; -5) u B(4; 2; -3) u nepneHuKyIsIpHON TUIOCKOCTH 3X+95Y —62—-8=0.

BBIYrcIuTh KOCHHYCHI BHYTPEHHUX JIBYTPAHHBIX YIJIOB TETPadpa, 00pa30BaHHOTO TUIOCKO-
CTSIMU KOOPJIMHAT U IJIOCKOCTRIO, TIpoxosiieit uepe3 Touku A(2; 1; 8), B(-1;3;4)u  C(3;
0; 12).

Jana miockocts 2X—2Y + 2 —6=0. Haiitu yrisr eé HopMaiu ¢ ocsiMu KoopauHaTt. [Ipose-
PUTh, IPOXOIUT JIU TJIOCKOCTH Yepe3 oaHy U3 cienyromux todek: A(l; -2; 1), B(3; 2; 4), C

1, .1.13) (1. 1.1
37 2"3) (2" 3°3)

o 3x+3y—-2z-1=0,
Hamucats kaHOHUYECKHE YpaBHCHMUS IMMPAMOU:

2X-3y+2+6=0
x-12 y-9 z-1

Haiitu  TOuKy  mepeceyeHuss  NIpSAMOU C  IUIOCKOCTBIO

4 3 1
3X+5y—2—-2=0 u yron Mexay HUMH.
X =1+3t,
X+3z-5=0,
IIpyn kakOM 3HAYEHUHU M MPSIMBbIE u y =2+5t, OyayT B3auMHO Tiep-
2X+my+3=0 - _1_6t

NEHAUKYISPHBI?
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Tpu BepinHbI Tpamenuu Haxoasarcs B Toukax A(3; -1; 2), B(1; 2; -1) u C(-1; 1; -3).
Haiitu ypaBHeHUE cpelHEN JIMHUYU Tpaneuuu, napauieasion AB.

Bapuanr 14
Bepmmaamu tpeyronbuuka ciayxar touku A(-8; 1), B(1; -2) u C(6; 3). Haiitu uentp
OIMCAHHOM OKOJIO HETO OKPY>KHOCTH.
Yepes Touky M (3; 2) mpoBecTH NPSMYIO TaK, YTOOBI €€ OTPE30K, 3aKIFOUCHHBIA MEXTY
OCSIMM KOOPJIMHAT, IEJIUJICS B IaHHOM TOYKE MOI0JIaM.

1
CocTaBuTh ypaBHEHHE MPAMOM, UMeromel yrioBoi koddumuent K = 3 U OTCTOS-

meﬁ OT Ha4ajla KOOpAHHAT Ha paCCTOAHUC \/g .

. 1
JIBe mpsiMble, MPOXOIAIINE Yepe3 Hayalo KOOPAMHAT, 00pasyroT co00i yroi arctg(g) :

OTtHOMIeHNE YTIOBBIX KO3(PPHUIMEHTOB ATUX MPSIMBIX PAaBHO 7 CocTaBUTh YpaBHEHUS

ATHX TPSAMBIX.
Hanmcare ypaBHEHUS TUIOCKOCTEH, apaIJIeNbHBIX TUIOCKOCTH, IPOXOAALICH yepe3 ToU-

ku M(3; 3; -4), N(5; 0; -2), P(4; 0; 0) u ynayieHHbIX OT He€ Ha paccTosHue d = 4.

Hanucatp ypaBHeHue miaockocty, nmpoxosuieit uepe3d ock OX u cocrasistomeit yroa 60° ¢
IIOCKOCTBIO Y = X,

Omnpenenuts 00beM TETpadapa, OTPAaHUICHHOTO KOOPAMHATHBIMU TUIOCKOCTSIMH M TIOCKO-

CTBIO, IIPOXOIsLIIeit uepes Touky M(-3; -6; 4) nepnenukyispo Bexktopy N ={2; -1; 6}.

. |8x—y—-3z2-1=0
HanucaTth kaHOHMYECKUE YpaBHEHUS MPSMOM: .
X+y+z+10=0
X =t,
. . 3x-2y +8=0,
Haiitu ocTpsii yron Mexay npsMbeIMH: <Y =—7+2t, 3
Z=05X

Z=5+2t

[Tokazate, 4TO TpeyroibHUK Cc BepmrHamu B Toukax A(l; -2; 1), B(3; -3; -1) u C(4; 0; 3)
IpsAMOYTOJIbHBINA. HaliTu ero nmepumerp.
[Tpsamas mpoxomut vepe3 touku A(3; -1; 0) u B(x; -7; 3) u mapamienbHa IMIIOCKOCTH
2X+Yy+4z-5=0. Onpenenuts adCIKCCy TOYKH B M Hampapisone KOCHHYCHI TO-
CTPOEHHOU IPSAMO.

Bapmuanr 15
Jansl mocienoBaTenbHble BepiuHbl napamienorpamma: A(0; 0), B(1; 3), C(7; 1). Haiitu
YroJl MEX]y €r0 TUaroHaJsIMH M TI0Ka3aTh, YTO JaHHBIN MapajueIorpaMM SBIISIETCS TPSMO-
YTOJIbHUKOM.
[lpu kakoMm 3Ha4YeHWH mapamerpa a ypaBHenus 3aXx—8y+13=0wu(a+1)x-2ay-21=0
n300paxaroT napaieiabHble IpsIMbIe?
Yepes Touky P(-2; 1) mpoBeneHa npsiMasi Tak, uro e€ paccrossaue ot Touku C(3; 1) paBHo 4.
Haiitu yrnosoii koa¢duiinent 3Toit npsamoit.
[TocTpouts TPEYroJbHUK, CTOPOHBI KOTOPOTO 3aJJaHbl ypaBHEHUSAMHU:
X+y-4=0,3x-y=0, x-3y—-8=0. HaiiTu muiomans TpeyrojbHUKa.
Haiitu paccrosaue ot Touku M(2; 1; 1) mo mmockoctu, npoxozsieit uepe3 Touky N(-1; -1;
2) ¥ MepHeHIUKYSIPHOM TIOCKOCTIM X —2Y+2—-4=0u X+2y-22+4=0.
Yepes Touky N(3; 9; -4) npoBeseHbI Be MIIOCKOCTH: OJIHA U3 HUX coaepkuT ock OY, npy-
rast — OZ. BEIYHCIUTD yroil MEeXIY STUMH ITIOCKOCTSIMHU.

1 1
[Tnockocts mpoxoaut uepe3 touku A(3; 1; 1), B(-7; E; 0) u C(-1; 1; E). Brrancnuts
HaIIPaBJIAIOIINE KOCUHYCHI IPAMOU, NEPIIEHANKYJIIPHON K 3TOM INIOCKOCTH.
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. |6x—-5y—-4z+8=0,
Hanmcath KaHOHHMYECKUE YpaBHEHUS MPSMOM: .
6X+5y+3z+4=0
Tpeyronpauk ABC 00pa3zoBaH nepecedenneM miockoctd X+ 2y +4z -8 =0 ¢ koopauHaT-
HbIMU OcsAMH. HaliTh ypaBHEHUS CpelHEl JIMHUU TPEYTrOJIbHUKA, [TapAJLIEIbHOMN IIIOCKOCTH

X+1 z+1
XOY, u yroj, KOTOpbI 00pa3yeT oHa ¢ IPIMON —— = yo_z+s .

3 -5 4
X+1 2 z-1
Hatitu paccrostaue ot Touku M(2; -1; 3) no npsmou Y Z = 5
mx-3z+8=0, x-2 'y z+42
[Tpu xakux 3HAYEHHUSIX M U N HpsIMbIe u =——=—— 0Oynyr na-
X+2y-5=0 n -6 4

paJlIesIbHbI?

Bapuanrt 16
Jansl Bepimnnbl TpeyrosnbHuka: A(-1; 6), B(-5; -2) u C(1; 0). [lokaszarp, 4TO 3TOT TpEyroib-
HUK MPSIMOYTOJIbHBIN. HaliTh IIEeHTp onMcaHHOM OKOJIO HETO OKPY>KHOCTHU U €€ pajnyc.
Haiitu nnuHy mnepneHauKyispa, ONYUIEHHOIO U3 Hadaja KOOPJAMHAT Ha MPSIMYIO
3X—6y+5=0, a Takxe KOOPAUHATHI OCHOBAHKSI STOT'0 MEPICHIUKYIIAPA.
Huaronanu pom6a mmnoi B 30 u 16 en. mpuHATH 32 OCU KOOpAUHAT. Berauciuts paccros-
HUE MEX/y NapauiebHBIMH CTOPOHAMH 3TOT0 pomOa.
Haiitm  ypaBHeHMe TpsIMOM, MNPOXOIAIIEH 4Yepe3 TOYKYy IIEPECEUEHUs IPSIMBIX
2X+5y+8=0wu 3x-4y-7 =0 nox yriom B 45° k ipsimoii Yy =4X + 3.
Ha ocu OV HaiiTu TOuKy, paBHOyAadeHHY0 OT Touku A (2; 0; 1) u OT MI0CKOCTH, MPOXO-
nsmmeit gepes Touky B (1; 1; 1) mepnenaukynspHo BekTopy N = {ZL' 2; 2}.

. 1 1.2
Haiitu yron mexay miuockocTsMu o U 3, TJ€ O IPOXOAUT Yepe3 TOUKy A (_E; —g; 3
neprenaukysipao ocu OZ , a B - ywepes touku B(2; -1; -1), C(-1; 0; 2) u D(0; -2; 0).

[Tpu kakux 3Ha4YeHUsAX @, b, C miockoctn ax—y+2z—7=0,3x+by-3z+6=0,Xx+2y+cz-2=0
OyayT B3aMMHO NEPIEHIUKYISIPHBIMU?

X+5y—-z-5=0,

2X-5y+2z+5=0"

[TpoBepuTh, JICKAT JM Ha OJHOU TpsimMoi ciemyromue Tpu Touku: A(3; 0; 1), B(0; 2; 4) u

4
C(L; 5:9)

Hanmcars kaHOHMYECKHE ypaBHEHUS npﬂMoﬁ:{

X =t,
5x—-6y+2z+21=0
IIpn kakoM 3Ha4eHHH N IpsIMbIE 320 u 1Yy=3+6t, Oyayr B3auMHO
X—2Z+3=
z=-2-nt

neprneHAuKyIsapHbI? [Ipu N = -3 HalTH yroy MeX1y HUMH.
CocTaBuTh ypaBHEHUS MPsIMOH, Mpoxosiieil uepe3 Touky M(3; -1; -4), nepecekaronieit och
OY u napasensHo# miockoctu Y +22 =0.

Bapuanr 17
Jlanbl BepiieHbl yeTbipexyroibuuka: A(2; 4), B(-3; 7), C(-6; 6), D(-1; 3). loka3are, 4TO
JTAHHBIA YeThIPEXYTOJILHUK - MTapajlIeIIOTPaMM.
KakoMy yCIIOBHIO TOJDKHBI YIOBIETBOPATH Kodpduimentst & u b , 4roObl mpsimbie
ax+by+1=0,2x-3y+5=0wu X-1=0 npoxoauiu yepe3 OJHY U Ty e TOUKY?

o . X
Ha ocu aGcruce HailTH TOYKY, KOTOpasi OTCTOUT OT MPSAMO 3 +% =1 Ha paccrosiHum 3
€IMHHIL.
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CocTaBUTh YypaBHEHHS KAaTE€TOB NPSIMOYTOJIBHOTO PaBHOOEIPEHHOTO TPEYroJbHMKA, 3HAs
ypaBHEHUE THIIOTEHY3bl Y = 3X+5 u BepumHy npsimoro yria (4; -1).

Han tetpasap ¢ Bepumnamu: K(1; 1; 2), L(-1; 1; 3), M(2; -2; 4), N(-1; 0; -2). Haiitu amuny
BBICOTBI, IpOBeAeHHON 13 BepinHbl N, u yron mexay rpansmu KLM nu LMN.

N3 touku P(-1; 1; 4) omymieH Ha MIOCKOCTh MEPIEHANKYIISP, OCHOBAHHUEM KOTOPOTO SBJIS-
ercs Touka Q(2; 1; 3). CocraBuTh ypaBHEHHE IUIOCKOCTH B HOPMAJIBHOM BHJIC M yKa3aTh
O0COOEHHOCTH B €€ PacloIOKEHUH.

CocTaBuTh ypaBHEHHE IUIOCKOCTH, MPOXosmeil yepe3 ock OZ neprneHAuKyIsIpHO TIOCKO-
CTH, TIPOXOsIIeH yepe3 Touky A(6; -1; 2) u oTcekarolieil Ha OCH aOCITUCC OTPE30K a = -3, a
Ha OCH alIUIMKAT - OTPE30K C = 4.

2X—-3y+2+6=0,

X—3y—-2z+3=0"

Hau tpeyronbhuk ¢ Bepiummaamu A(1; 2; -4), B(4; 0; -10) u C(-2; 6; 8). Haiitu yron mexay
MeAMaHOM, IPOBEIECHHOM U3 BepuInHbl A, 1 cropoHoi BC.

Haiitu paccTosiHue MEXIY JIBYMSI napauieIbHbBIMU IPSIMBIMU
Xx-2 y+1 z x-7 y-1 z-3

Hanmcars kaHOHMYECKHE ypaBHEHUS IIPSMOM: {

"
3 4 2 3 4 2
y+pz=0, Hx+3_y—4_5
[Tpu xakoM 3HaueHuu p npsamele |(3X+4y+7z=0 3 —4 1 Oynyr napauieib-
HBI?
BapuanTt 18

Tpu BepuiuHBI MapajuieorpaMmMa MMEIOT cieayonme koopauHatel: A(-6; -4), B(-4; 8),
C(-1; 5), mpuuem A u C - mpOTUBOIIOJIOKHBIE BepIIUHBL. ONpeaAeaTuTh KOOPJUHATHI YeTBEP-
TOW BEPIIMHBI MTapajuIeTIorpaMMa U YPaBHEHUS €0 JHaroHajIeu.

Hanbr aBe Touku: A(-3; 1) u B(3; -7). Ha ocu opauHar HaiiTi Takyro To4ky M, 4T0OBI mpsi-
Mbie AM u BM 0Ob1mu iepneHANKYISIpHBI IPYT IPYTY.

Ha ocu opauHaT HailTh TOYKY, OIMHAKOBO YAAJEHHYIO OT Hayaja KOOPAWHAT U OT MpPSIMOi
3X—-4y+12=0.

. . . X . .
Haiit ocTphIil yron Mexay npsmoun c +% =1 u npsmoii, mpoxozsmeii yepe3 Touku A(-3;

8
8), B(1; 3 ). [locTpouTth yKka3aHHbIE MPSMBIE.

Onpenenutb, MNpH KAaKUX B3HAYEHHIX M ©U N TwiockoctH 3X+My+2z2—-7=0wu
NX—4y—4z +3 =0 Oynyr nmapauiensHbl, 1 HAUTH PACCTOSHUE MEXKILy HIUMHU.

Hammcath ypaBHEHHE TUTOCKOCTH, MapajuienbHoi ocu OY u otcekaromieit Ha ocsix OX u OZ
oTpe3kH, paBHble 2 U 3 en. HaiiTu yron Mexay mOCTPOSHHOH IIOCKOCTBIO M TIOCKOCTBIO
4x-3y—-z+2=0.

[IpoBepHTh, MOXKHO JIM MIPOBECTH TIOCKOCTh Yepe3 cieayronue yetbipe Touku: A(1; -1; 1),
B(0; 2; 4), C(1; 3; 3) u D(4; 0; -3).

L |9X+y+2z+4=0,
Hamnncate kKaHOHMYECKUE YPAaBHEHMS TIPSIMOM: .
X—y—-32+2=0
. X-7 y—-4 z-5
Haiitu yroj Mexay MnmpiaMbIMU, OAHA U3 KOTOPBIX 3aJlaHa YPABHCHHUEM 5 . 1 - 4 ,

npyras npoxoaut yepe3 Touky A(1; 2; 3) u Touky mepecedeHus YKa3aHHOM MPSIMOM € TUIOC-
KOCThIO 3X—Y+2Z2—-5=0.
Haiitn HampaBiieHHe TPsIMOM, OJTHOBPEMEHHO TMepHeHIUKYISIpHOH K ocu OZ U K MpsMOH,
npoxosiiei yepe3 ae Touku: A(1; -1; 4) u B(-3; 2; 4).
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CocTaBuTh ypaBHEHME IIOCKOCTH, Ipoxosuieil uepes Touky M(-3; 1; 0) u yepe3 npsmyro
X+2y—-2+4=0,
{3x—y+22—1:0'
Bapuant 19
[TpoTrBOIOIOXKHBIE BepIIMHBI poMOa HaxoasTcs B Toukax B(-2; 2) u D(0; -3). CocraButh
ypaBHEHHUSA JUaroHayiei 3Toro pomoa.
IIpu kakom 3Hauenuu M npsmeie MX+(Q1—m)y—3=0,2x-3y-5=0u7x+5y-2=0
IPOXOJAT uepe3 oHy Touky? HailTu 3Ty TOuKy.
Yepes Touky P (5; 0) mpoBecTH KacaTeabHyI0 K OKPYKHOCTH X +Yy2 =9.
Yepes touky A (-3; -5) npoxoasat npsimbie: AC, mapamiensHas ocu OY , u A B, o6Gpa3yto-

1 y
mias yroy o = arctg EC ocbto OX. HaliTu yron Mexay yKa3aHHbIMU IPSIMbBIMHU.

CocTaBuTh ypaBHEHHUE IJIOCKOCTH, MPOXOsIiei yepe3 Touku A(4; 6; -3), B(-2; -1; 7) u ot-
cekaromeit paBubie oTpe3ku Ha ocsx OY u OZ. Haiitu paccrosiaue ot Touku C(5; -7; 8) no
MIOCTPOCHHOH MJIOCKOCTH.
Haiitu yron Mexmay MmiocKOCTAMHU oL M 3, TA€ o MPOXOIuT depe3 Touky A(S; -1; 3) mapan-
aenbHO wiockoct YOZ, a B3 - uepes trouku B(0; 1; 1), C(1; 0; -2), D(4; -2; -3).
Hanucarp ypaBHeHHe MIIOCKOCTH, mpoxojsiieit uepe3 Touku M(1; 2; 0) u N(2; 1; 1) nmep-
NEHIUKYISPHO TWIOCKOCTH — X+ Y —1=0. Yka3arb 0COOCHHOCTb B PaCIOJIOKEHUH TIOCKO-
CTH.
4Xx+y+2+2=0,
2Xx—-y—-32-8=0"
Haiitu yron mexny npsimoit, nexaieit B miockoctu XOY u obpasyromieii ¢ ocsto OX yromn
30°, u mpsiMoii, nexarueit B miaockoctu XOZ u obpa3yromeit ¢ ocbto OX yroia 60°.

y=1

IIpoBecTn uepe3 TOUKY IepecedeHust IIockocTn X+ Y +2Z—1=0 c npsmoii { 120 nps-
z+1=

Hanucath KaHOHUYECKHE YpaBHCHUA HpHMOﬁI{

MYIO0, JIEKAILYIO B 3TOM INIOCKOCTU U NMEPIEHANKYJISIPHYIO K TaHHOU ITPSMO.

[Tpsamass mpoxoauT uepe3 Toukun A(X; 5; 9), B(2; y; 21) m mnapamnensHa mnpsMoit
2X+2y—-2-10=0,

{x -y-2-22=0

1€ KOCUHYCHI psaMoii AB.

. Onpenenuts abcuuccy TOYKM A, OpAMHATY TOUYKM B u Hampasisito-

Bapuanr 20
Jansl BepmnH TpeyronbHuka: A(4; -1), B(%; 3—51) u C(—%; —?). ITokaszaTp, 4TO 3TOT

TPEYTroJIbHUK MPSIMOYTOJIbHBIN U paBHOOEIPEHHBII.

CocraBuTh ypaBHEHHUE MPSAMOii, mapamwienbHoil npsamoit 2X+3yY—1-0 u orcekaromieii Ha
TIOJIOKUTEIBHOM MOJTYOCH a0CIIUCC OTPE30K, PaBHBIN 4 IMHHIIAM.

Ha ocu abciuce HallTH TOUKY, paBHOYIAICHHYIO OT npsiMbIX X+3Y+2=0u3x-y +1=0.
CTopoHBI TPEyroJbHUKA BBIPAXKAIOTCS ypaBHEHHSIMHU:
X+3y—2=0,2x+y+5=0,3x—4=0. Haiitu BHyTpEeHHHE YIJIbI TPEYrOJbHUKA H €ro0

BEPIIUHBL.
Haiitu paccrosiHue oT TOYKHU HepeCeUCHUsI IJIOCKOCTEH
7X—5y—-31=0,4x+112+43 =0, 2X+3y +4z+ 20 =0 10 MI0CKOCTH, IPOXOIAIICH Yepe3
Touky M [%, - %; - gj napautenbHo iockoctu 20X —4y -5z +7=0.
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10.

11.

10.

11.

Haiitu yron Mexay miockocTsiMu o ¥ 3, Tie o. mpoxoauT uepe3 Touky M(3; -1; -2) mapain-

1
aensHO wiockoctd XOZ , a B oTcekaer Ha OCSIX KOOpAUHAT OTpe3ku a =2, b =-4, ¢ = E .

[Tpunayiexxar a1 oaHOU MIocKOCTH 4eThipe Touku: A(3; 1; 0), B (0; 7; 2), C(-1; 0; -5) u
D(4; 1; 5)?

2X+y—-3z2-2=0

2X—y+2+6=0

TpeyroapHUK 00pa3oBaH HepeceueHreM mIockocT 3X — Y +4z—-12 =0 ¢ koopAMHATHBIMU

Hanmcars kaHOHHMYECKHE ypaBHEHUS HpHMOﬁZ{

mIockocTsMu. HaliTu yros HakjaoHa MeAuaHbl TPEYrOJbHUKA, IPOBEICHHONW U3 BEPILUUHBI,
nexanieii Ha ocu OZ, x miockoctu XOY.
Hanbl BepmmHbI TpeyroipHuka: A(4; 1; -2), B(2; 0; 0) u C(-2; 3; -5). CocTaBuTh YpaBHEHHE
€ro BBICOTBI, ONIYIIEHHOW W3 BEPIIMHBI B HAa TPOTUBOJIEKANTYIO CTOPOHY.
Hanucatp ypaBHeHHe npsMol, nmpoxoasiied yepe3 Touky M(3; 5; 1) mapamiensHo npsmoit
X=2+4t,
y =-3t,
z=-3

Bapuanr 21
Jlan geTsipexyroybHUK ¢ BepimHamu: A(-2; -3), B(-1; 4), C(3; 3) u D(6; -1). Haiitu Touky
IIEPECEUYEHMS €T0 AUaroHasie.
Ilpuy  kakom  3HaueHmd  mapamerpa a  npsamele  (3a+2)x+(1-4a)y+8=0

u((5a—2)x+(a+4)y —7=0 okaxyTcs MepHeHAUKYISIPHBIMU?
Uepes Hayano koopauHaT ¥ Touky M (1; 3) mpoxonsar ABe mapaienbHble npsmMblie. Halitu

UX YpaBHEHUS, €CJIM U3BECTHO, YTO PACCTOSTHUE MEKY STUMH MPSMBIMH PaBHO 5.
[Tpsmas AB otcekaer Ha monoxutenbHbeIx noiayocax OX u OY oTpe3ku, COOTBETCTBEHHO
paBubie 8 u 12 en. [Ipsmas CD npoxonut vyepe3 Touky C (-2; 0) u orcekaer Ha ocu OY 0T-
pe3ok b = 3. Haiitu yron Mexy npsMbIMH.
Haiitu aGcruccy Touku A(X; 1; 8) mpu ycimoBuM, 4TO PacCTOSHUE OT HEE JO TIJIOCKOCTH,
npoxosiei uepes Touku B(7; 2; 4), C(7; -1; -2) u D(-5; -2; -1), paBHo 3 ef.

3

. 1
Haiitu yron mexnay miuockocTsMu o U 3, Iie o IPOXOJUT uYepe3 TOUKU A(E; -2, E) "

1
B(2; - E; 1) mapamrensro ocu OY, a § 3agana ypaBaenuem X—Y+72—-1=0,

Hopmansb k miaockoctu coctaBiser ¢ koopauHaTHbIMH ocsimu OX u OZ yrasl o =y = 60°, a
¢ oceto OV - octpelii yrosn. CocTaBUTh YpaBHEHHE IUIOCKOCTH IIPU YCJIIOBUH, YTO OHA INpO-
xonuT yepe3 Touky M (1; 1; -1). IlpoBeputsb, OyneTr i MckoMas MIOCKOCTh MapajieiabHa

IJIOCKOCTH 3X + \/Ey +32++/6 =0.

X+y—-2z-2=0,

X—y+z+2=0

Haiitn oTHOIIEHUE, B KOTOPOM KOOpAMHATHAS TIOCKOCTh XOY IENIUT OTPE30K MEXKAY TOU-
kamu A(-1; -4; 4) u B(1; 2; -5). OnpenenuTh TOUKy nepecedeHus npsimoit AB ¢ miockocThio
XOY u yron Mexay HUMH.

[TpoBepuTh, YTO YETHIPEXYTOJIbHUK, BEPIIUHBI KOTOPOro HaxoAsTcs B Toukax A(S; 2; 6),
B(6; 4; 4), C(4; 3; 2) u D(3; 1; 4) ects KBazapar.

Hamnncate kKaHOHMYECKUE YPaBHEHUS npﬂMoﬁ:{

. 3X+2y+52+6=0,
CocTaBuTh ypaBHEHHUE IUIOCKOCTH, NMPOXOJAIIEH Yepe3 MPsIMYIO na-
X+4y+3z+4=0
x=1 y-5 z+1
3 2 -3
21
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10.

11.

Bapuanr 22
Janbl BepmmHbl TpeyronabHuka: A(2; 1), B(-2; 3), C(0; 3).Haiitu ypaBHEeHHUs] MeauaH Tpe-
YrOJIbHUKA U UX JITHHEI.
Haiitn ypaBHeHHME npsIMOH, Tpoxojsmied 4Yepe3 Touky A(2; -3)mapauienbHO NpSIMOH

XY
-3 5

[To xakoil JTUHMM IOJIKHA JIBUIAThCS TOUYKA, HA4albHOE IOJIOKEHHE KOTOPOW OIpeeseHO
y y y 1 y
KoopaunHaTamu (3; 8), 94ToObI KpaTUalIIuM IyTeM JAOWTH 10 HPSAMON Y = > —1? B kakoit

TOYKE OHA JIOCTUTHET 3TOM MPSIMOI U KaK BEIHK OyIeT MpoiiieHHBIN MyTh?
B mapamutenorpamme ABCD  u3BectHbl  ypaBHeHust cropoH X+ Y+1=0(AB),

2X+3y—-6=0(AD) u Touka C(7; 1). Haiitu yrusi, oOpa3oBanHbie auaroHanpio AC co
croponamu AB u AD.
CocTraBuTh ypaBHEHHUE IJIOCKOCTH, OTceKaroleil Ha ocu OY orpe3ok b = -3 u nmepreHauKy-
nApHO# K BekTopy N = {5; -1 2}. Haiitu paccrosinue ot Touku A(-2; -4; 3) 10 mOCTpOCH-
HOM IUIOCKOCTH.
Yepes Touxy A(-2; 4; 8) npoBeAeHbI JBE MIOCKOCTU: OJHA U3 HUX colep:kutT ock OX , npy-
rast - OZ. BIYHCIUTD yrojl MEXAY 3TUMH IIOCKOCTSIMH.
[TnockocTh o mpoxoauT uepe3 Touku A(x; 1; 2), B(-2; 1; 1), C(2; -1; -2); mockocTs [ 3aaa-
Ha ypaBHeHueM 4X—2Yy+2+5=0. Onpenenuth abciuccy TOYKH A Tak, 4TOOBI IJIOCKOCTH
OB MEePIEHAUKYIISIPHBIMH.
X+5y—-z+11=0,
X-y+2z-1=0
Bepmunael TpeyroapHuka HaxozasTes B Toukax A(1; -2; 8), B(0; 0; 4) u C(6; 2; 0). Cocra-
BUTh ypaBHEHHE MPsAMOH, Mpoxojsdieil uyepe3 BepmnHy B mapamnensHo cropone AC, u
OTIPENIeNIUTh BHYTPEHHHE YIIIBI TPEYTOJIbHUKA.
Haiitu paccrosinue ot Touku M(1; 3; 5) no npsiMoi, o KOTOPOM NepeceKaroTCs MIOCKOCTH
2X+y+2-1=0,3x+y+2z=0.
Hanet Touku A(-3; -2; -3), B(-2; -5; -1), C(-4; a; B). Ilpu kakux 3HaueHusx o u 3 Touka C
nexut Ha npsamoit AB? Haiitu Hanpasiisiomnye KoCUHychl psimoit AB.

Bapuanr 23

Jansl aBe BepmuHbl: A(-6; -5) u B(2; 4) napamtenorpamma ABCD u Touka M(3; 1) mepece-
yeHus ero nuaronaneil. Haiitu koopannats! BepminH C 1 D 1 ypaBHeHuUst cTOpOH mapauie-
JorpaMma.
Yepes Touky nepeceueHus nmpsiMbix X —2Y —5=0wu 2x-3y-8 =0 nposectu npsimyro, napa-

Hanucath KaHOHUYECKUE YpaBHCHUA HpHMOﬁI{

JenpHyI0 psiMoit 3X —2y +2=0.

[TpoBepuTh, uTO MpsAMbIE 2X + \/Ey ~15=0n+11x - 5y+30=0 kacaroTcsi OTHOTO U TOTO
e Kpyra ¢ HEHTPOM B Hauajle KOOPJAUHAT, U BBIUUCIUTD PaJNYC 3TOTO Kpyra.

Janbl KoopAMHATHI BepiiuH Tpeyronbauka: A (-4; 0), B (5; -6), C (0; 6). Onpenenuts BU
TpPeyrojbHUKa U HAUTH BHYTPEHHHUE YIJIbI TPEYTOJIbHUKA.

Ha ocu OZ naiitu TOuKy, paBHOyJaJIeHHYI0 OT Touku A (2; 3; 4) U OT IJIOCKOCTH, NMPOXO-
asiieit yepes Touky B (1; 5; 0) mapamtensHo miockocti 2X+3Y+2+15=0.

Haiiti yron Mexmy miockocThio, mpoxo/smiei depes3 Touku O (0; 0; 0), M (0; 2; -2) u N (2;
2; 2) u mockocthio YOZ .

HopMmainb K MI0CKOCTH O COCTaBIISET C KOOPAWHATHBIMU OCSIMHM paBHbIE ocTpble yribl. Co-
CTaBUTh ypaBHEHME IUIOCKOCTHU IIPU YCIOBUH, YTO PACCTOSIHME OT Hayaja KOOPJMHAT A0 Heé
paBHO 4 en. Onpenenuth, IpU KAKOM 3HAYEHUH M IJIOCKOCTh O OyJeT MEepHeHIUuKYsIpHa
wiockoct B 2X—my+4z+3=0.
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11.

10.

11.

5 {x—y+z—2:0,

HanucaTth kaHOHMYECKHE YpaBHEHUS NPSIMON: .

X-2y-2+4=0
Ha ocsx xoopauHaT OTJIOKEHBI OT Hayajga KOOPAMHAT OTPE3KU, COOTBETCTBEHHO PaBHBIE 1,
2 ¥ 3 e/.; KOHLIbI 3TUX OTPE3KOB COEIMHEHbI NpsiMbIMU. HaliTu TOUKy nepecedyeHust U yroiu
MEK/1y IIOCKOCTBIO MOJYYeHHOT'O TPEYTOJIbHHUKA U TIPSIMOH, poxosieit yepe3 Touku A(0;
4;-2), B(3;-1;2).
CocTaBUTh ypaBHEHHUS NPAMOM, mpoxoasiei yepe3 Touky M(-4; 3; -8) nmeprneHaAuKyIspHO

X+l y+5 2 X-5 y+2 z-1

B IIPpAMBIM: ——— = u =
NP 3 2 4" "3 6 s
3X+ny+z+3=0,
HpI/I KakoM 3Ha4YeHuu N npsaMas napamiciibHa IIJIOCKOCTH
4x-3y+4z+1=0

2X—y—-22+3=07?

BapuanTt 24
Jaubl BepunHbl YeThipexyronbuuka A(-4; -2), B(-3; 1), C(4; 3), D(5; -3). [loka3ats, uTo
CEpPEIMHBI CTOPOH 3TOTO YETHIPEXYTOJIbHUKA SBISIFOTCS BEPIIMHAMHU TapaJliesIorpaMMa.
Haiitu ypaBHeHHs neprneHAUKYISIpoB K npsimMoit 9X —4Y —20 = 0, BoccTaHOBIICHHBIX B TOY-
Kax mepecevyeHusi e€ 0 OCsIMU KOOPMHAT.
Janbl ypaBHeHHs ocHOBaHui Tpanenuu: 2X+ Y —5=0, 4X+ 2y —7 =0. Haiitu e€ BbIcOTY.

4y

3x
IIpsimMas 3amaHa ypaBHEHHUEM ? + ? —3=0. [loka3are, 4YTO JaHHOE ypaBHEHHE SIBIISCTCS

HOPMAJIbHBIM M HAWTH OCTPBIH yrol MeKAY YKa3aHHOH npsMoid u ockio OX.

Haiitu paccrostaue ot Touku K (3; -2; 1) no miockoctu, npoxoadieit uepe3 Touku M (5; -4;
3) u N (-2; 1; 8) u neprneHauKysapHO# mwiockocti YOZ.

[Tnockocts o mpoxoauT uepe3 Touku A (0; 0; z), B (3; -2; 0), C (3; 0; 1). ITnockocts B 3a-
naHa ypaBHeHHeM X +2Y+2z—7 =0. OnpenenuTs anmmuivkaTy TOYKH A TIPU yCIOBHH, YTO

8
yroJl MeXAy IUIOCKOCTSIMU o U [3 paBeH arccos z .

[TpoBepuTh, WMEIOT JH  OOWIyFO TOYKY  CICAYIONIUE  YEThIPE  IUIOCKOCTH:
5X—z+3=0,2x-y—-4z+5=0,3y+2z-1=0,3x+4y+52-3=0.

6X—-7y—2-2=0,

X+7y-4z-5=0"

Hanucate ypaBHeHHE TpSMOM, MPOXOJAIICH uepe3 Hadyalo KOOPAMHAT U COCTABIISIOIICH
paBHbIe yribl ¢ wockoctamu 4y =3X, Y =0, z=0. Haiiti 311 yrisL

Hoxka3ats, uto TpeyroasHuk ABC, roe A(2; 3; -1), B(3; -1; 2), C(-1; 2; 3), paBHOCTOPOHHUH.
CocTaBUTh YpaBHEHHS CTOPOH TPEYTOJIbHUKA W HAWUTH JUTMHY €0 BBICOTHI.

Hanmcars kaHOHNMYECKHE ypaBHEHUS npﬂMoﬁ:{

X=2+21,
3X-y+2z-7=0,
I[OKEBE[T b, 4YTO IIPAMBIC y= 3- 4t, u nmapalyICJIbHbI WU HAIIUCATh
X+3y—-2z+3=0
z=-3-5t
YpaBHEHUS MPSAMOH, MPOXOIAIIEH TOCEPEUHE MEKAY HUMH.
Bapuanr 25

Hanswr Bepiunbl A(-3; -2), B(4; -1), C(1; 3) tpaneuuun ABCD (AD // BC ). U3BectHO, uTO
JUAaroOHaIM TParelud B3aUMHO TEpIeHANKYIApHbI. Haiith xoopmuHatsl BepimmH D ot
Tpareum.

[Tpu kKakuX 3HAYEHUAX C IUIOMIAIb (PUTYPHI, OTPAHMYCHHON KOOPJAMHATHBIMH OCSIMHU M TIPSI-
moit 3X+10y+c =0, paBHa 135 kB.equaHIIAM?

Haunsr croponsl Tpeyronbuuka: X —Yy+2 =0 (AB), x=2(BC), x+y—-2=0(AC). Cocra-
BUTh YpaBHEHHE MPSAMOW, MPOXOASANIeH yepe3 BepuinHy B u depe3 Touky Ha cropoHe AC,
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10.

11.

Jenduyro e€ (cuurtas oT BepliuHbl A ) B oTHomeHuH 1:3. Haiitu yron Mexy nocTpoeHHOU
npsimoit u ctopoHoit AC, a TakKe ITTMHY BBICOTHI, OMYIIEHHOW U3 BEpIIMHBI B.

Haiitu ypaBuenue npsimolt, mpoxonsiieid yepe3 Touky A(0; 2) u obpasyromieit ¢ ocbro OX
yroJi, BABOE OOJIbIIE YIila, KOTOPBIN COCTABIISIET C TOW e OCBIO MpsiMast J3x— y+1=0.
Haiitn anmikary Touku M(2; 3; Z ) npu yclnoBuu, 4TO pacCTOSHUE OT He€ JI0 TUIOCKOCTH,

1 _
npoxosiIei yepes Touky A (-3; 3; E) NepHneHAUKYISIpHO BeKTopy BC = {7; —6;—6} paBHoO 4

e.

Onpenenuts, IpU KakuUX 3HAYEHUAX M M N mIockoctd MX-3y+6z2+5=0u6x+9y-nz-4=0
Oynyt napamuienbHsl. [Ipy m =n =2 HaliTu yroia Mex1y yKa3aHHBIMH ITOCKOCTSMHU.
CocTaBUTh ypaBHEHHE IUIOCKOCTH, mpoxoasiiei yepe3 touku A(10; -5; 2), B(16; 3; 11),
C(-11; -33; 0), u ykazaTb 0COOCHHOCTb B €€ pacrojoxeHuu. HailTu yriel, oOpa3zoBaHHbBIS
MEPIICHIUKYIISIPOM, MMPOBEICHHBIM M3 Havajia KOOPJIUHAT K IJIOCKOCTH, C KOOPJAWHATHBIMU
OCSIMH.

X+5y+2z-5=0,

Hanucats kaHOHHUYECKHE YpaBHCHUA HpHMOﬁZ .
2X—5y—-z+5=0

X—-y—-2z-1=0,

Haiitn yrojsa Mexay npssMbIMH, OJHA U3 KOTOPBIX 3aaHa YPABHCHUCM
2X+2y+2+3=0

npyras npoxoaut depes Touku M(1; 0; 3) u N(5; -2; 7).

X = 2t,
[TpoBecT yepe3 TOUKy mepecedeHus miockoctd X+Y+2Z—-10=0 ¢ mpsamoii <y =1-t,
z2=3+t

MPSAMYIO, JISKAILYIO B 3TOH MJIOCKOCTH U MEPHEHANKYISIPHO K TAaHHOU MPSIMOIA.
HaiiTu mepumerp TpeyrojbHHKA, BEPIIMHBI KOTOpOro HaxomsTcs B Toukax A(8; 0; 6),
B(8; -4; 6), C(6; -2; 5). CocTaBUTh ypaBHEHHS CPEIHEH JIMHUH TPEYTrOJbHHUKA, TTapaslielib-
HoM cropoHe AC.
Bapuant 26
Jlauw! Bepimuabl Tpeyroiabauka A(-12; -2); B(4; 10); C(-6; -10). IToka3zats, 9T0 3TOT Tpe-
YrOJBHUK MPSIMOYTOJIBHBIN M COCTABUTh YPAaBHEHHE BBICOTHI, IIPOBEJICHHON W3 BEPIIUHBI
IPSIMOTO YTJIa.
Hamucate ypaBHeHHe mpsMol, mapaiuieabHOR npsimoit 2X+5Y-1=0 u orcekaromieid oT
MepBOr0 KOOPAMHATHOTO YTiia IUIONIA/b, PABHYIO 5.
OcHOBaHHE PaBHOOCAPEHHOTO TPEYroJibHUKA MMeeT ypaBHeHue X+ 7Y-21=0. Onna u3
OOKOBBIX CTOpOH mMeeT ypaBHeHue 4X+3Y-34 =0. Haiitu ypaBHenue npyroii 60KOBOit
CTOPOHBI, €CJIH U3BECTHO, YTO OHA MPOXOIUT 4yepe3 Touky M(8; 9).
Cropona AB wu DC mnapamrenorpaMma 3amanbl  ypaBHeHusMu 2X-Y+5=0 u
X-2y+4 =0, nuaronanu ero nepecekatorcst B Touke M(1; 4). Haiitu miuHy BBICOTHI Ta-
pajureniorpaMmma u3 BepIinHbI B.
Haiit paccrosiHue OT TOYKH TepecedeHus miockocten 2X-4y+3z2+3=0, xy+z=0,
X+2y+2-6=0 go mrockoctu, mpoxozsmeii uepes toukun Mi(1; 4; 2), My(2; 3; 1),
Ms(1; 1; 2).
[Inockocts o mnpoxoautr uepe3 Touky Mi(l; 3; 1) mnapamnenbHO TMIIOCKOCTH
2X—4y+3z-1=0. ITnockocts P mpoxoaut uepe3 Touky Mz(5; -1; 2) u comepuT och 0X
. HaliTit yron mMexay miockocTsIMH o U 3.
[Tnockocts o mpoxomut yepe3 Touky P(3; -1; 2) u oTcekaeT Ha OCH OX OTPE30K BIBOE
Ooutbllle, 4eM Ha OcH OY M BTpoe Oouibllle, 4eM Ha ocu 0z . [ImockocTh B 3amaHa ypaBHEHU-

em 3X+My—2z+1=0. [Ipr kakoM M TUIOCKOCTH OYAYT MEPIECHIUKYIAPHbI?
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8. Hamucare kaHOHMYECKOE YpaBHEHUS MPAMOI {

9. Haiitu paccrosaue ot Touku P(1; 3; 5) mo npsimoit

7x—-3y+2-1=0,

3x—5y+2z+3=0

x-1 y-2 z-3
2 2

10. Haiitu nepumerp Tpeyronbuuka ¢ Bepmmnamu Mi(2; 4; 5), My(3; 8; 13), M3(-1; 0; 5).
Haiitu ypaBHeHue TpeyrojibHUKA U yrojl Mexay croponamu MM, u M1Ms.
11. Yepes Touxky M1(2; 3; 6) mpoBecTH MIOCKOCTh MEPIICHIUKYIIPHYIO TIPSIMOM

{

10.
11.

2X—6y+2z=0,
4x-3y—-z+1=0

Bapuant 27
BbruucnuTh KOOpAMHATHI TOUKH IepeceyeHUs MEepIeHIUKYIIPOB, BOCCTAHOBICHHBIX U3
CepellMH CTOPOH TPEYroJbHUKA, BEpUIMHAME KOoToporo siBisitotces Touku A(2; 3), B(0; -
3), C(5; -2).
Hanucath ypaBHeHME NpsIMOM, OTCEKarolled Ha OCH OY OTPE30K, BEJIMYMHA KOTOPOTO
paBHa 3, ¥ HAKJIOHEHHOW K ocH 0X oA yriaom 135°.

a+b
Berauciaute TAHI'CHC OCTpOoro er'Ia Me)KI[y IMpAMBbIMHA y = (—jx +C,

a-b

(Zb—aj

y= X+a.
2a+b

Ha npsimoit X — Yy —81= OHaiiTu Takyt TOYKY, y KOTOpPOH abciucca B AeCATh pa3 00Jib-

ie opauHaThl. HailTu paccTosiHue ot HalAeHHOH Touky 110 npsimort 3X—Y+1=0.
Han terpasap ¢ BepmmHamu A(2; 0; 1), B(0; 0; 3), C(1; 2; 1), D(4; 3; 2). Haiitu yron
mexay rpaasmu ABC u ACD. CocrtaBuTh ypaBHEHHE IUIOCKOCTH, TPOXOJSIIEH uepes
BepunHy D nmapannensno rpanu ABC.
CocTaBuTh ypaBHEHHUE IUIOCKOCTH, npoxoadieil uepe3 Touky Mi1(3; 5; 1) u Ma(4; 2; 3) u
NapajuieJIbHON BEKTOPY 5{3; -1, 2}. Haiitu paccrosiaue ot Touku P(5; -2; 4) no moctpo-
€HHOH MJIOCKOCTH.
CocTaBUTh ypaBHEHHE TUIOCKOCTH, TIpoxosiiei yepes Touku My(1; 1; 1), Ma(2; 3; 4) u
NEePIEHANKYIAPHON T1ockocTH 2X— 7Y +5Z2 +3=0. ITonydyeHHoe ypaBHEHHE IPUBECTH
K YPaBHEHHUIO B OTPE3KaxX U MOCTPOUTb.
8x—-5y—-z-1=0,
X+3y+2z+3=0
CocraBuTh ypaBHEHHE MPSIMO#L, Ipoxo e uepe3 Touky B(3; 4; -4) mapauiensHo npsi-
u{x—y—4z—5:o

MOH

2X+y—-22-4=0
x+1 y-1 z+2

3 4
Haiitu nmpoekmuto Touku M(-1; -1; 0) Ha utockocth 3X+3y—2—-9=0.
x-1 y+3 z+2
="

AX+By—-z+3=0.IIpu A=1, B=-2. Haiitu yros mexay npsMoii 1 IIOCKOCTBIO.

Bapuanr 28
Jansl BepmuHbl Tpeyronsauka A(2; 1), B(0; 7), C(-4; -1). Halitu ypaBHeHHe ero MeauaH
U TOYKY UX TIepPEeCceyeHHUs.

Hamnmcats kKaHOHHMYECKOE YpaBHCHUA HpﬂMOfI {

. [Ipn xakoM M mocTpoeHHas npsiMasi OyAeT MepreHINKYIsIpHa

IpsIMOi

HpI/I Kakux 3HaueHuax A u B npsamas JIC)KHUT Ha INNIIOCKOCTHU
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10.

11.

CocraBuTh ypaBHEHUE MPSMOM, KOTOpas MPOXOAUT depe3 Touky Mi(2; -5) u oTcekaer
OTpPE30K BTpoe OOoJIblIe, YeM Ha OCH OpJMHAT (CUMTasi KaXKIbli OTPE30K, HAIPABICHHBIM
OT Hayaja KOOpJUHAT).

JlaHpl ypaBHEHHUSI CTOpOH TpeyronbHuka 3X—7Y+22=0(AB), 4x+y-12=0(BC),
5X+9y +16 =0(AC). Haiiti yrom Mexay BBICOTOM, MPOBEACHHOW W3 BEepIIMHBI B u
psIMOH, IpoBeAIeHHOM uepe3 Touky C napamiensHo AB.

JHana npsimass 6X —8y —15=0. Haiitu ypaBHeHHE MpSIMOii, TapaJuUICIbHOW JAHHOW U OT-

CTOsIIIEH OT HEe Ha pAaCCTOSIHUM YEThIpeX €ANHUIIL.
[TnockocTh o mpoxoauT uepe3 Touky P(2; 1; 1) u oTcexaeT Ha ocax 0X U OY OTPE3KH, CO-
OTBETCTBEHHO paBHbIC 4 U -6. [Inockocth P 3amaHa ypaBHeHneM MX+3y+nz—-6=0.

[Tpu Kakux M ¥ N MJIOCKOCTH OYAYT MapajuieabHbI?
[Tnockocth o mpoxoaut dYepe3 Touky Mi(5; 3; 2) m mapamienpHa IBYM BEKTOpam

5{4;1; 2}1/1 5{5; 3 1}. [Tnockocts B mpoxoaut uepes Touky Pi(1; 1; 1), P2(2; 3; 2) u P3(3; 4;
2). Haiitu yron Mexay IJIOCKOCTSIMH o U 3.
Boraucautsb paccTosiHue MEXITY IJIOCKOCTSAMU 2Xx—-11y+10z-15=0mu

2x—-11y+10z+45=0.

4x -4y —-772+1=0,

3Xx+5y—z+5=0

Haiitu Touky cummerpuunyro touke C(-1; 2; 0) oTHOcuTenpHO mpsimon X=t-1,
y=-2t+3, z=2t—-4.

[lpy kakoM N  MIOCKOCTH —5X+Y+NZ—1=00yxer mnapamienbHa OPIMOit
X—2y+3z+1=0,
{2x+ y—4z-8=0

Hanucath KaHOHHUYECKOE YpaBHCHUA HpﬂMOﬁ {

? IIpu N =-1 HATH TOUYKY MEPECEUEHUS U YroJl MEXIY IpsIMOM U

TUTOCKOCTBIO.
[Mpsimast o mpoxoauT uepe3 Touky Mi(3; 4; 7) u Ma(-1; 3; 3). Tlpsimas B mpoxoauT depes
X=2t+5,
touky P(3; 2; -1) napamiensHo npsamoit Yy =3t —1, . Haiitu yron mMexay npsMbIMu o 1
z2=-2t+3
B.
Bapuant 29

Bepiunoii TpeyroipHuka ciyxut Touka Mi(5; -3), a ocHOBaHHEM — OTPE30K, COC/IH-
usromuit Touku My(0; -1) u M3(3; 3). CoctaBuTh ypaBHEHHE CTOPOH TPEYTOJbHHUKA U
HANTH JJTUHY BBICOTHI TPEYTOJILHUKA.

X
HaiiTu yron HakJioHa K OCH OX U HAYJIbHYIO OpJIMHATY MPSAMOM —\/5 + % =1.
CTOopoHBI TpeyrojbHUKa 3anaHbl ypaBHeHusMH 3X—2Y+6=0(AB), 2Xx+y—-10=0
(BC), x—3y+2=0(AC). Haiitu yrisl, koTopsie Mearana BM o0pasyet co cropoHa-
mu AB u BC.

Hamucate  ypaBHeHuMe  mpsMoi, mapawienabHOi  npsmbiM  2X—3Y+7=0wu
2X —3Y +5 = 0u npoxosiiei mocepeHe MEKIY HUMH.

Yepe3 Touky mepeceueHus Iiockocteii X+4y+5z-12=0, x+2y-3z-9=0,
3X+6Yy+2z—-21=0mnposectu TUTOCKOCT, napaiebHY0 TUIOCKOCTH
4X—y—22—-1=0. [lony4yeHHOE ypaBHEHHE MPUBECTU K YPAaBHEHHUIO B OTPE3Kax M IO-

CTPOUTE.
Yepes touky Q(-1; 3; -8) mpoBeneHbI BE MIOCKOCTH, OJHA M3 HUX COAepkHT och OY,
apyrast Oz. BeIMUCITUTH YTOJl MEXIY dTUMH TUIOCKOCTSIMH.
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7. IInockocts mpoxomut uepe3 Touku Mi(0; 1; 2), M2(2; 8; 3), M3(3; -2; -1). Haiitu pac-
crosiaue Touku P(5; -8; 6).
2X+7y—2-2=0,
32-3y+2z+6=0
x-1 y+2 z X+y-2z=0,
9.  [okazarb, 4TO MpsIMbIe =——=—1
3 -2 1 X—y-52-3=0
paccTosiHuEe MKy HUMHU.
10. TIIpsmas o mpoxoaut uepe3 Touky A(1; -3; 6) mapamtensno ocu Oy. [Ipsmas  mpoxo-
X+2 y-1 z+3
3 2 -1

8. Hanwmcarb kaHOHHUYECKOE ypaBHEHUS MPSIMO {

mapajiCJIbHbI 1 HaWTH

IuT yepe3 Touky B(2; 1; -1) mapamienbHo npsamoit

. Haittu yron

MEX]Ty TIPSIMBIMH.
11. Tlpsmas npoxoaut yepe3 Touku Mi(-1; 3; 0), My(1; 7; 3). IlnockocTs 3a1aHa ypaBHe-
HueM 3X + By + 22 + D =0. [Ipu kakux B u D npsiMast ISKUT B TIIOCKOCTH?
Bapuant 30
1. Jlaubl Bepimunbl deThipexyroiabauka ABCD: A(2; 1), B(5; 2), C(3; 6), D(0; 3). Haiitu
TOYKY TiepecedeHusi ero auaronanu. Yepes Bepunny C MpoBeCTH MPSAMYIO, MMapajlieib-
HyI0 nuaroHaissiv BD.

1
2. JlaHO ypaBHEHHE MPAMOM y—5=§(x+4). Hanwucath ypaBHEeHHE B OTpe3Kax U HOP-

MaJIbHOE ypaBHEHHE.

3. Haiitn BHyTpEeHHHE YIJIBI TPEYrOJbHHKA, €CIM JaHbl YPaBHCHUS €ro CTOPOH:
X—=3y+3=0(AB), X+ 3y +3=0(AC) u ocaoBanue D(-1; 3) BoicoTs AD.

4. Haiitn Touky M cumMmeTpuunyto Toukd N(7; -4) OTHOCHTENBHO MPSIMOM, MPOXOISINEH
yepes Touku A(3; -2) u B(1; 4).

5. Tlnockocts o mpoxomut 4yepe3 Touky Mi(1; 1; -4), M2(0; -1; -1), Ms(-1; 2; 12). ITnoc-
KocTh [} 3amana ypaBHeHueM X+ 2y —3Z+2=0. [loka3ars, 4TO IIOCKOCTH Mapajlieiib-
HBI, U BBISICHUTb, KaKas MX HUX pacroyioskena ommke Kk Touke P(0; -7; 3).

6. Ilnockocts a mpoxoauT yepe3 Touky Mi(2; -4; 3) u orcekaet Ha ocu Oy OTpe30K BABOE
MEHBIIIe YeM Ha OCH OX M BTpoe OobIle 4eM Ha ocu 0Z. [TnockocTs 3 3a1aHa ypaBHEHU-
eM 4Xx—my+nz—1=0. [Ipu kakux M u N mWIocKocTH mapawiensHsl? [Ipu m=-1, n=2
HaWTH YTroJ MEXIY HUMHU.

7. Haiit Takoe 4ucio a, 9ToObl YeThIpe TIockocTH X +3Y —22+6=0, 2x—-3y+2z-1=0
, 22+6y—22+5=0, 4X+ 4y + 2z + a=0npoxoauiu yepe3 OJHYy TOUKY.

{9x—y-z-1=0,

X+5y+32+4=0

X7 y-4 7-5

I 1 n
nepnenaukysipusl? [pu |=5, n=4 Haiitn yron Mexmay HUMH.

10. [psimass o mpoxoauT depe3 Touky Mi(-1; 2; 4), NepneHIUKYISIPHO IUIOCKOCTH
2X+Yy—62+10=0. Tlpsmas B mpoxoaut uyepe3 toukun Mi(2; 3; -5) u Ma(-4; 0; 3).
Haiiti yron mexay npsiMbIMu o 1 f3.

11. Haiftu Touky M cummerpuunyto Touke P(-1; 2; 4) OTHOCHTEIBHO IUIOCKOCTH
3X+2y+z+9=0.

8. HammcaTh KaHOHHYECKOE YpaBHCHHA pr[MOfI

9. Tlpu xakux | u n npsmas U TWIOCKOCTh 3Z— Y +22—-5=0 Oyayr

4.2.2. U]13-2 «AndpdepenunaibHoe HcuncaeHue PyHKIMNA MHOTHX MepeMeHHbIX»
3aoanuel. Hccnedosams ¢hynkyuro 08yx nepemenubix Ha SKCMpemym

1 z=X>+3y*—6x+18y—4. 2 z=x?>+3y?—4x+18y—4.
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3 z=x*>—-2y*’+6x+4y—5.

5 z=x"+3y® —4x—6y.
1 z=x>+y? —2x+2y+3.
9z=x*+y>—8x+4y—3.

11 z=x*—-2y* +4y —6x—1.

13z=x*—y*+x—2y+3.
15 z = x2 + y2 —4x+ 2.

17 z=%x2—y2+x—4y+1.
19 z=0,5x> —y* — 6y +1.

21 z=0,5x> —x—2y° +4y — 2.

23 z=x*+2x—4y? +8y.

25 72=3—x*—4x+6y — y>.
21 2=X>+2X—-2y+2y* —4
29 2 =1+ X*+2y — y* +4x.

31z=-—2—-0,5x>+2y — y* + 4x.

4 z=x>—-3y° —4x+6Yy.

6 z=x>-3y*—4x+12y —1.

8 z=3x"+3y°—6Xx—-12y + 2.
10 z=x*+2y? +8x —1.

12 z =2x* +3y® —8x +12y.

14 z=2x—4y — x> —2y>.

16 z = x* —3y® +6x—18y — 3.

18 z=0,5%x> +0,5y° + X+ V.

20 z=0,5x> —3x+3y? —6y +1.
22 z=x>—2x—y+3.

24 7 =x* +y* —10x+ 4y + 2.

26 z =—0,5x° +3y” + x —24y.
28 z=1+2x—x*—y—0,5y°.
30 z=—-0,5x*+x—4y +y®>—3.
32 2=3—-Xx*+8y+ y*+3x.

3adanue2. Hccrneoosams gynkyuo 08yx nepemeHHbiX Ha IKCMpemym

131. z=xy—x®-2y? +x+10y-8.
133. z=3xy—x?—4y? +4x—6y-1.
135. z=3xy —x? —3y? —6x+9y—4.
137. z2=x*+y? —xy + X+ y+2.

139. z=x%+2xy —y® +6x—10y +1.

4.2.3 U/13-3 «Paabi»
a) MccnenoBaTh CXOAMMOCTH pAa.

6) OnpenennTh 00JaCTh CXOIUMOCTH psma

1 a) Z(E’)n+1j ® 10" - x

,0)
2n+1 nZ:1 n

S L 6)2( D" (x+2)"

n= 1e 2n

. n 2n—-1 © n Xn
>oa) X j 6 Y =
n n:1n2 +1

7w s D 5 e

n=1\/7n—2 n=1 n
9 a3 2"+ 6 S nx+1)".

n=1 nNi n=1

132. z=3x> +3xy + y> —6x—2y +1.
134. 7=3x?+3y2 +5xy +4x+ 7y +5.
136. z=x*+y?+3xy —x—4y+1.
138. z=3x* +3y? +5xy +X—y+5.
140. z=4-5x% —y? —4xy —4x—2y.

2n-1 x"
2 a) ,0) 1 n+1
> e
o 2
4 a) -1 n+l— ,6)
ngl( ) (2n_1)° Z nx"
0 (X 1)2[’1

o 2N,
6 a) ,0) ~ 7
rwzl(n+1)' no1 n-9"
8 a) o 2N— -1 ) o n
a R
nzl n" nz—lla/j_on

10 a) 5 & (x+1°"
nZZFIln n nzl (\/g)”
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o 0 3 0 2n . Xn
11 a) 1)+ 6) > X+ 1 N7 g
Z( ) (2 )3 72 </n-16" 2 A Jn
13 a) smna 6) " 4a)e N+l 5 & qyn 5 (x+4)"
Z n? Z:: 32 El n r,zzll( ) (2n-1)!
o0 o0 n 0 n n
15 a)Zin, 6) (1" (Xn+1) 16 a)z(“”j,o') >N [Ej
n=1N n=1 n-10 n—1\ 2N — nah+1\ 2
0 3 +n . (_1)n—1xn 0 ( 1)I’]+1 . .
17 a) . 6) 18 a) .6) S nix
nzzll(n—l)Sn r1Z=:l n nZ::1 n-3" nzzll
2n-1
oy s D" 5e =2 oy 1 w( : j "
nzlnl(2n+1) nzl(Zn 12" nzzn Inn nzzl 2n+1 -
. 2n (X 1)2!‘1 ( 1)n+1 0 (_1)n—1xn
21. a) ,0) 22. a) , 0)
nZ=:1( +1)' nzzll n-9" Z 21 7n=2 nzzll n
e n-1 o n o0
B9y 63 X 2. )22”” 63 n(x+1)"
n=1 N n=14/10" - n n=1
1 = (x+1)%" i N2 z (x+5)*"
25. a) . 6) 26.2)% (" g 5 X+O)
n=2NnIn“n nZ::l (\/g)” nz1( ) (2n-1)° nzzll Jn-16"
2n o &2"-x" smna © n?.x"
27. a) . 6) 28. a) . 6)
r1Z::1(i‘n r1Z=:1 \/ﬁ Z n Zz:l 3 n2
o 1 © h 5" (x+4)" » 1 D" - (x+D"
29. a) ,6). 3 ()" 2 XFH 30 g ,6)
nZ=:1 nz=:1( ) (2n-1)! nzln nzl n-10"

4.2.4 N]13-4 «HenpepbiBHbIE ciy4aiiHble BeqnuuHbl. HopMaibHOe pacnpenesneHue u ero

CBOJNCTBa»

3ananme 1. 3anaHa HenpepbIBHAS clydaiiHas BeIMunHa X CBOEH IUIOTHOCTBIO pacipese-
nenus BepositHocteit f(X). Tpebyercs:1) onpenenuth ko3dduimeHT A; 2) HailTu QyHKIUIO pac-
npenenenust F(X); 3) cxemarnuHo noctpouts rpaduku ¢pynkuuii f(X) u F(X); 4) Beraucautp ma-
TEMaTHYECKOe OKUIaHHe U Jucnepcuio X; 5) ompenesnuTh BEPOSTHOCTb TOTO, 4TO X MPUMET

3HAa4YCHUE U3 UHTEpBaja (a, b).

T T
ACOS2X,—— < X< —

a=—,b=2.

1.
f(x)= :

0x>Z.
4

3 {Ax,2|x|33
(X)) = —1b=2

0,|x|>3.

:—w’b:

x <
5, f(X)={OAe ’XO—O’a
, X > 0.

-1

) f(x):{o,xso,

4t 00

29

a=1b =+
Ae X, x> 0.

Asin2x,0<x<Z,
2 a=——,b=%
O,X>%uﬂux<0.



3amana HempepbiBHAs CiiydaiiHas BenuumHa X cBoel (yHKiue# pacmpenencuus F(X).
Tpebyercsi: 1). onpenenuth K03pPuImieHT 4;2). HAUTH TUIOTHOCTH PaCIpeAeICHUs BEPOSTHO-
creit f(X); 3) cxemaTnuno noctpouth rpaduku pynkumii f(X) u F(X); 4) BerurcanTs MaTemMaTuye-
CKO€ 0’KHJAHHUE U Jucnepcuro X; 5) olpeneauTb BEPOATHOCTb TOT0, 4TO X MPUMET 3HAUCHUE U3
uHTepBaia (a, b).

6 0,x<0, 7 0 0,x<0, - 1n
: _ 3 _ _ ' X)= =1,0=+400
F(X)=4Ax°0<x<3a=1b=2 1+ Ae x>0,
1,x>3.
0,x<0,
8. 0,x<0, 0. . .
F(x)=]Acosx+1,0<x<%,a=Z b=z F(x)= Asm2x,0§xsz,a=0,bzg
0<x<=, 3
z 1,x>£.
1,x>2. 4
Ae,  x <0,
10.F(x) = a=—o0,b=—1
1,x>0.

3ananue 2. I3BeCTHBI MareMaTHYECKOE OXKUIIAHKHE d M CPEIHEE KBAPATHIECKOE OTKIIOHE-
HUE G HOPMAIILHO PaCIIpeIeIICHHON CITyJaiiHo Besmd M H bl X. Haifti BepOosiTHOCTb MorajiaHust 3T0i Be-
JIMYMHBI B 33/1aHHbIA UHTEpBAT (U ).

1. a=10, 6=4, a=2, B=13. 2. a=9, o=5 o=5 =14
3. a=8, o=1 o=4, =9 4., a=7, o=2, a=3, =10.
5 a=6, =3, a=2, B=11. 6. a=5 o=1 o=1, =12
7. a=4, o=5 a=2, B=11. 8 a=3, o=2 a=3, 3=10.
9. a=2, =5, a=4, =0. 10. a=2, o=4, a=6, =10.

2

3analme 3. Haiitn ,Z[OBGpHTGJ'ILHLIfI HUHTCPBAI I OUCHKU MAaTCMATUYCCKOI0 OXHUIAAHUA a HOP-

MAaJILHOTO pacrpeielieHus ¢ HaJIeKHOCTbIO 0,95, 3Hast BHIOOPOUHYIO CpeliHIOK * , 00beM BBIOOPKH N U
CpeiHee KBaJpaTUIECKOE OTKIIOHEHHE G.

1. X=7517, n=236, o=6 2. X=7516, n=49, o=7.
3. Xx=7515 n=64 o =8 4. X=7514, n=81, =09
5. X=7513, n=100, o=I0. 6. X=7512, n=121, o=11.
7. ¥=7511, n-144, oc-12. 8 X=7510, n=169, o=13.
9. X=7509, n=196, o=I4 10. X =7508, n=225 o-=IS.

4.3. Mopsaaok BHIMOJTHEHHUS 3aIaHUH
- M3yuaercs TeopeTudeckuil MaTepuai o paccMaTpuBaeMoOil TEMaTHKE,
- OCBaMBAIOTCSl METO/IbI PEIICHUS TUIIOBOTO BApHUAHTA 3a/laHuH,
- BBINIOJIHAIETCS] MHAMBUTyaJIbHOE 3a/laHuUE.
4.4 IlpuMepsbl BHINOJTHEHUS 3aaHUH
4.4.1 llpumep BuinoaHeHus 3aganus U/3-1

3anaua 1. Jlanwr Bepuuabl Tpeyronbuuka: A (1,-3), B (2,5) u C (8,1). Haiitu Touky mepeceue-
HUSl MEUaHbl, IPOBEICHHON U3 BEPIIUHBI A U BBICOTHI — U3 BEPLIMHBI B, a Takxke AMMHY Meau-
aHbl, MPOBEJECHHOMN U3 BEPIIUHBI A.
Pemenne:
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Puc. 1
CocraBuMm ypaBHenne Meananbl AD. Koopaunatel Toukn D onpenensiem no ¢hopmynam Koopau-

Xg + X + 2
HAT CEepeAnHBI OTpe3Ka Xp = B 5 c YD :%. Xp =%8=5, Yo =57+1=3 D (5; 3).
" 7 y X-X1 _ Y%

CIIOJIb3YEM YPaBHEHHUE MPSMOM, IPOXOISIICH Yepe3 JBE TOUKH = . IToryyaem

Xo0-X Y2—W1

x-1 y+3
5-1 3+3°
VpaBuenue meauansl AD: 3X—2y—-9=0.

CocTaBuM ypaBHEHHE BBICOTHI, NTpoBeieHHOM n3 BepuuHbl B. Tak kak BE L AC, cnenoBarensb-

1 . .
HO Kkpg =———. VYrinosoil xkodpdunment mpsamoir AC ompexenseM 1o  Qopmyie

Kac
Koo oYo—Ya 143 4
AT e —xp 8-1 7

7
. CrnenoBarenbro, Kgg = e Hcrmonk3yeM ypaBHEHHE MPSIMOH,
IPOXOJAIICH yepe3 JaHHyI0 TOUYKY Mg (Xo,Yo) B JaHHOM HampaBieHun Y — Yo =K(X—Xg).

YpaBHEHHUE BBICOTHI U3 BepIIMHBI B: Y —5= —%(X —2), 7Xx+4y-34=0.

I[J'ISI HaXOXICHUA KOOp}II/IHaT TOYKHU nepecequHﬂ MCEAUAHBbI, HpOBeI[CHHOI\/JI nu3 BepIHI/IHI)I A " BbBI-
3x—2y-9=0,

COTBI, IPOBEICHHON U3 BEPIIMHBI B HY)KHO peIINTh COBMECTHO U3 YPaBHECHHUS {7 Av—34=0
X+4y—34=

. Touka O (4;%).

JlimHa MenuaHbl onpeensercs mo ¢popmyse pacctosaus d Mmexay Toukamu A (X1,y1)u D (X2,Y2)

Ha riockoctu d = \/(Xz — X1)2 +(yo — yl)2 .

A(1,3),D (53) dap = (5-1)2 +(3+3)% =16+ 36 = 24/13.

3agauya 2. CocTaBUTh ypaBHEHHS MPSAMBIX, IPOXOALINX YEpe3 Hayallo KOOpAUHAT U 00pasylo-

[IUX C MPSIMOI 3X—y+5=0yr0n0=%.

Pemenue:
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Puc. 2
VpaBHEHHs HCKOMBIX TPSIMBIX UMEIOT BH Y = KX, Tak Kak mpsiMble IPOXO/ISIT Yepe3 HAYaio Ko-
opauHat. 3amgaya umeer J1Ba peweHus (Puc. 2). Jlng pemieHus Hcnoib3yeMm (GopMyiy
ko —ka
1+ k1k2
BO3bMEM 110 a0cooTHOM BenuyuHe. I1ycTh yrioBoi KoapguuueHT 0AHON U3 HCKOMBIX IPSIMBIX
paBen K. YrioBoi kodpduIMEeHT 3aqaHHON MpsiMOoid paBeH 3. Tak Kak yroi MExay dTUMH Hpsi-

tgo =

, TIpUYeM, MOCKOJIbKY HAC MHTEPECYET OCTPBIM Yroji, MpaByl YacTh (POPMYIIbI

/4 7 |k-=3
MBIMH paBeH —, TO tg— = |———.
4 4 l+3k‘
Torna |———| =1, orctona k=3 =1lmu k-3 =—
1+3 1+3k 1+3k

Pemiasi ka)10e U3 MOMYYMBIIUXCS YPABHEHHH, HAXOANUM, YTO YIJIOBOH KOA(QUIMEHT OAHOM U3
. . 1 1
npsimoit Ky =—2, a npyroit Ky = > YpaBHEHHUS HCKOMBIX MPAMBIX Y = —2X, Y = > X.

3amaua 3. Jlansl Bepmunbl A (-3,-2), B (4,-1), C (1,3) tpanenun ABCD (AD || BC). Cocra-
BUTb YpaBHEHHUE CpeIHEN JIMHUM Tpanenuu. [lomyuyeHHoe ypaBHEHUE NIPUBECTH K YPABHEHUIO B
«OTpEe3Kax» U K HOpMaabHOMY.
Pemenue: CocraBuM ypaBHeHue npsimoil BC (ypaBHeHue mpsiMOH, poxXoisiel yepes J1Be TOU-
Xx—4 y+1
kn). 1-4  3+1
BC :4x+3y-13=0
Ot o6mero ypaBHenus npsimoir ( AX+ By +C =0) nepeiiieM k ypaBHECHHIO C YIJIOBBIM KO3 (-
¢urmenTom (Y = kx+Db).

y=——X+ 13 rae kg =— 4
37 3 TUECTg
Cpennsis nuHus Tpanenuu napamiensia BC n npoxoaut uepes cepenuny orpeska AB. E — ce-

1
peauna AB, cienoBarensHo E (E, - g ).

Tak kak mpsiMbie mapasuienabHel, T0 Ky = Ko. Mcnonb3yem ypaBHEHHE MPIMOi
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y—Yo =k(x=x0)
3 4 1
y+§——§(X—E)

VYpaBHenue cpeaneit nuauu tpaneuu: 8X+6Y +5=0. YpaBHeHue npsMoii B 0Tpe3Kax:

v A

Puc. 3
Xy

—+ b =1, a — BenMunHa OTpe3Ka oTcekaeMoro npsmoii Ha ocu OX, b - BemunHa oTpe3ka oTce-
a
KaeMoro npsamoit Ha ocu OY.

[lepeHocss cBOOOJAHBIN UIE€H JAHHOTO YpaBHEHHS B IIPaByl0 4YacTb PABEHCTBA, MOIYYUM

8Xx+6y=-5. Jenst obe 4acTu paBeHCTBA Ha -5, Oymem HUMETh
8x 6y X y 5 5}
- ——=1, — +—2_=1. CinenoBarenpso, a =——, b=—— (Puc. 4).
5 5 " 5 5 8 g "1
8 6

Puc. 4
Hopwmanbroe ypaBaenue mpsmoii (Puc. 5) XCoSa + ySina — p =0, p — uimHa nepneHauKyIspa,

OMYIIEHHOI'0 U3 Hayaja KOOpJIMWHAT Ha MPSAMYI0, O, - YToJl, KOTOPbI 00pa3yeT 3TOT NepHeHANKY-

JSIp € MOJIOKUTCIIbHBIM HAIIPABJIICHUEM OCHU OX.
Y A

~

Puc. 5
Jlnst mpuBeneHus o0IIero ypaBHEHUS MPSMON K HOPMAIBHOMY BUY 00€ €ro 4acTd HaJl0 YMHO-
o 1
KUTh Ha HOPMHUPYIOIIUN MHOXUTENb 4 =1+ ————, Npu4eM Mepea ApoOblo CleAyeT BbI-
2 2
A +B

OpaTh 3HaK, IPOTHBOMOJIOKHBIN 3HAKY CBOOOJHOTO WwieHa C B 00IIeM ypaBHEHUH MPSIMOH.
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1 1

HaxonuM HOpMHpYIOIIMIT MHOXHTENbp 4 = ———— =—— (3HaK MUHYC Oepercsi IoToMY,
8% + 62
yto C = 5 > 0). Takum oOpa3oM, HOPMAJIBHOE YpPaBHEHHE TOJYYCHHOW MPSIMOU HMEET BHU/I
8 6 5} 4 3 1
——X——Yy——=0mwm ——X——y-—==
10 10" 10 5 5 2

i 3
Hamnpapnsitomue KocUHYChl COS o = T cos f = 5 (cos g =sina = —g) JlniHa nepreH/u-

KyJIsipa U3 Hayaja KOOpJAMHAT K IpsIMOU P = —

3angaua 4. Haiitu paccrosiHue MEXIY NapajuieIbHBIMU IPSAMBIMU
3X+4y-15=0u3x+4y+20=0.

Pemenne: Mckomoe paccTossHME HAaHJAEM KaK PacCTOSHHUE OT NMPOU3BOJIBHOM TOYKH IEPBOU IIPs-

MOH 110 BTOpOil npsiMmoii. Bo3pMeM Ha mnepBoi IpsiMOIl MPOU3BOJIBHYIO TOUKY, HAIIPUMEp, TOUKY

¢ abcruccoit X =1. E€ opaunara Yy =3. Hrak, Ha mepBoil mpsmoii BeiOpana Touka A (1;3).

. . . . |Ax0 + By, + C|
Haiinem Teneps paccTossHEE 3TOM TOYKH 10 BTOPOi mpsiMoii o gopmyie d = rony :
A2+B’ |

_%3 1+4- 3+20|_§_7_

V32 42 ‘
3anaua 5./lansl Touku M; (-3; 7; -5) u M; (-8; 3; -4). CocTaBuTh YpaBHEHHUE IIOCKOCTH, ITPOXO-

JsIe yepe3 TOUKy M1 1 nepreHIuKyIsIpHOU BEKTOPY N = M. M,

Pemenue: Haiinem KoOpAMHATBI HOPMAJIBLHOIO BEKTOPA N . Umeem N = {— 5, —4; 1}.

VYpaBHEHHUE IIIOCKOCTH, IPOXOAALIEH yepe3 nqaHHyro Touky M ( Xqg; Yo; Zg)- IlepnenaukynspHo
naHHOMY BekTopy N = {A, B, C}: A(X—X,)+B(y-Yy,)+C(z-12,)=0.

Hckomoe ypasaenue miockoctu: —5(X+3) —4(y—7)+(z+5) =0 wm 5x+4y—-z-18=0.

3amaua 6.  Yepes TOYKY nepeceyeHust TUTOCKOCTEH
2X—4y+52-21=0,Xx-32+18=0,6x+y+2z—-30=0 mnpoBectn MIOCKOCTb, MapasIeIbHYO

wiockoctu 3X — Y —5z+ 6 = 0. Haiitu paccrosaue Touku Mj (1; -1; -1) 10 mOCTpOEHHOI# TTOC-
KOCTH.

Pemenne:
A B G

ITnockocTn mepecekarorcs, ciaeaoBatenbHo A=Ay, By Co|# 0. Pemus cucremy ypaBHEHUM
A3 B3 C3

2X—4y+52-21=0
Xx—-3z2+18=0 , momyuuM Touky M (3; 5; 7).
6X+y+2z-30=0
Tak kak MCKOMas TUIOCKOCTh MapajlelibHa TIockocTn 3X—Y—52+6=0, To B KauecTBe ce

HOPMAJIBHOT'O BEKTOPA MOXHO B3STh HOpMaJbHbIM BEKTOp N = {3; -1 — 5} JTAaHHOM TIOCKOCTH (

A_B_G
= YCJ'IOBI/IC HapaﬂHeHBHOCTI/I I[ByX HHOCKOCTCH)
A, By Cp

Ucnonp3ys Tenepb ypaBHEHHUE IUIOCKOCTH, MPOXOIAIICH depe3 TOuKy M mepneHIuKyJIspHO
nanomy Bektopy N, momyuaem 3(X—3)—(y—5)—5(z—7)=0wm 3x-y-52+31=0. D10 u
€CTh UCKOMOE ypaBHEHHE.
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Paccrosiuue ot Touku M(Xq; Vq; Z1) mo miaockoctn AX+By+Cz+ D=0 onpenensercs mo

AX; + By; +Cz; + D ‘3~(1)—1~(—1)—5-(—1)+31_ 40
VAZ +B?+C? ‘ 3% +(=1)2 + (-52) ‘ V35

3agauya 7. [Tnockocts o npoxogut depe3 Touku: Mq(L —3; 4), M,(0; -2;-1)uM3(L 1, -1).

dopmyne d = . B naunnom ciryyae d =

[Tnockoctp B mpoxoaut uepe3 ocb OX u Touky My4(9; —3; 8). Haiitu yron mexmy

IUIOCKOCTSIMH OL U 3.
Pemenne:  YpaBHeHHE — IUIOCKOCTH,  IPOXOASINEM  4Yepe3  TpU  JaHHBIE  TOYKH

X=X Y-V -1,
M, (X, Y1021)s My (X,, Y5, 25), M3(Xs, Y5, 2;) umeet BUR (X, =%, Y, =Y, Z,-2,|=0.B nan-
X3=X% Y=Y 234
x-1 y+3 z-4

HOM ciyyae | —1 1 -5]=0.
0 4 -5
PackpbiBas 9TOT OIIPEIEIHUTEND, HOJTYYHM 15(x-1) —-5(y+3)—4(z—4) =0 wm

15X -5y -4z —-14 =0 - ypaBHeHue iockoctd o. Eciu miockocTh mpoxoauT yepe3 ock OX, A
=0, D = 0(o6miee ypaBHenue miockoctd AX+ By +Cz+ D =0) 1. e.By+Cz =0. ITlnockocts f3
npoxoauT uepe3 ocb OX u Touky My (9,-3, 8). [Toacrasisiem B 3TO ypaBHEHHE KOOPAUHATHI TOY-

ku My nonyunm—3B+8C =0 wm B = %, TaKUM 00pa3oM, HUMeeM % y+Cz=0, 1. e

8y +3z =0 - ypaBHeHHE ITOCKOCTH [3.

Yron MCKOAY IIJIOCKOCTAMU OIIpCACIIACTCA 10 (1)OpMy.HaM
A1A2 + BlBZ +C1C2

JAZ+BZ+C? A +BZ +C?

HpIit BekTop miockoctd o N, = {15,-5—4}. Jlna miockocta P N_/,: {0,8,3}. Ompenensem

cosg =+

, tie N, ={A,B,,C,},N, ={A,,B,,C,}. Hopmas-

OCTpBIN yromn MEXIY IIJIOCKOCTSIMU o " B:
w050~ [15-0-5-8-4-3 82 5 13

\/152 +(-5)% +(-4)? 02 +82+3 256 73 16473 4473
@ = arccos 13 ~67°.

473
3X+3y+z-1=0,

3anaua 8. OO0miee ypaBHEHHE TPSIMOM { npeoOpazoBaTh K KaHOHHYE-
2x—-3y—-22-6=0

CKOMY BHUJY.

Pemenue:

[epBolii cnoco6. HameTuMm Takoii miuaH penieHus 3aJad: U3 CUCTEMbI HCKIIOYMM CHavala y u

BBIPA3UM Z 4epe3 X, IIOTOM UCKIIFOYMUM X U BEIPA3UM Z TEIEPh YK€ Yepes3 y.

Jlist Toro 4TOOBI U3 CUCTEMBI HCKIIFOUUTH Y, CTIOKUM MEPBOE YpaBHEHHE CHCTEMbI MTOUJICHHO CO

7
X_i
5-

BTOpBIM. [Tomyunm, uto 5X—2—7 =0, otkyna z=5x—-7,z =

gl
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YMHOXkasi iepBoe ypaBHeHuE Ha (2), a BTopoe Ha ,(-3) M CKJIaabIBasg UX MOWICHHO, MOJYy4YUM

)/JFE
15y +8z+16 =0, otkyna 8z = —15(y +gj WK Z = —815
15
CpaBHUBasi HalJICHHbIC 3HAYCHUS Z, TOJIy4aeM YypaBHEHHUE IMPSIMOH B KAHOHHMYECKOM BHJIC
AR
5_~ 15 _12-0
1 .8 1
5 15
7 16
5 YT5 z-0
VMHOXasi Tereph BCE 3HAMEHATENW Ha 15, OKOHYATENLHO MOJYYUM 35 = ;5 TR
7. 16 .
[lpsmass npoxoauT uepe3 TOUKy M g; _E; O |u wMeeT HampaBJISIOUMA  BEKTOP

S= {3, -8; 15}.

Bropoii crioco6. Haitnem HampaBisromui BEKTop S = {I; m; n} npsMoil. Tak Kak OH JOJDKEH

OBITb INEPHEHIUKYIAPEH HOPMAalbHBIM BEKTOpaM 3aJaHHBIX IUIocKocTed Np = {3; 3; 1} u

N2 :{2;—3;—2}, TO B KaA4CCTBC €TI0 MOXHO B34ATb BCKTOPHOC IIPOU3BCIACHHEC BCKTOPOB

i j ok
N,uN,: S=N,xN,=[3 3 1|=-3i+8j-15k.
2 -3 -2
Takum obpasom, | = -3, m = 8, n = -15. 3a Touky MO(XO; Yo Zo), 4yepe3 KOTOPYIO MPOXOIUT

HCKOMas MpsiMasi, MOXHO MPHUHATh TOUKY €€ MepeceueHus ¢ 000 U3 KOOPAUHATHBIX IMJIOCKO-
crell, HanpuMep ¢ miockocTbio XOY. Ilockonbky mpu 3toM Z, =0, KoopAuHATHI X,, Y, OIpe-

JCITAIOTCSA U3 CUCTCMBI ypaBHeHI/If/'I 3aJaHHBIX HJ'IOCKOCTGI\/'I, €CJIM TOJIOKHTE B HUX Z =0

3x+3y-1=0 7 16

{2x—3y—6:0’ OTCHOJA TIOJy4YaeMm X, =g, Yo z—E. Tak Kak KaHOHMYECKOE YpaBHECHHE
X—— y+E
UMEeT BHI X=% _Y=¥% _27% , TO B JIAHHOM CJydae 5_~ 15_ Z_OI/IJ'H/I
I m n -3 8 -15
x—z y+E
5_~ 15_2-0
3 -8 15

3agaya 9. Hamucatp ypaBHeHue npsimoii |, mpoxopsieit uepe3 Touku A (-1; 2; 3) u B (5; -2;
1). Jlexxat nu Ha 3T0it npsimoit Touku: K (-7; 6; 5), L (2; 0; 1), M (-4; 4; 4)? Tlpu xakom 3Haue-
X+2 'y z7-2
2 5
Pemenne: YpaBHeHne npsMOi, TPOXOASIICH Yepe3 ABe JaHHbIe TOUKU M (X1: Y1; Z1) 1 N(X2; Yo,
2,):

X=X — Y=Y _ -4

X, =X Yo =V Z, =1,

HUM M 1psMast | nepnenankynspHa npsMoit
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X+1 -2 17-3 X+1 -2 7-3
[Mpsimas |: = y = 150041 = y = . [loxcraBnsieM B 3TH ypaBHEHUS KO-

—4 -2 3 -2 -1
~7+1 6-2 5-3
3 -2 -1

opauHatel  Touek K, L, M, COOTBEeTCTBEHHO HaXOIUM: -2,

241 0-2 1-3 —4+1 4-2 4-3

# =
3 -2 -1 3 -2 -1
TepIeHMKYIAPHOCTH JBYX MpaMbIXx - Ll +mm, +nn, =0,raeS, ={,,m,n},S, ={,,m,,n,}.

=-1. CnenoBarensno, Kel, Mel, L¢l. Ycinosue

B nanHom cyuae st npsimoit |3 S, = {3-2,-1} S, = {m, 2, 5}.
Torma 3-m—-2-(2)-1-(5)=0

3m=9

[Ipu M =9 npsMbIe TEPICHIUKYISPHBEI.
x+1 y-2 z-1

1 n

AX—2y+2—-3=0 Oynyr nepnenaukyaspusl? [Ipu N = -1 u A = 3 HalTH TOYKY MEepeCceUCHUs
MPSIMOM C TNIOCKOCTBIO U YTOJI MEXIY HUMH.

A B C .
Pemenne: — = — = — - ycnoBue NeprneHANKYISIPHOCTH TIpsiMoit 1 tockocTu (Puc. 6).

m n

3agaya 10. Ilpu kakux 3HaueHUsIX n U A mnpsmas U IJIOCKOCTh

A

N 4 5

Puc. 6
B nmanHOM ciiygae N = {A-2,1}, S= {2,1,n}
A_-2_1

2 1 n
1
[Tpu A =-4; n = —— mpsiMas ¥ MIIOCKOCTb MEPIIEHAUKYIISIPHBI.

x+1 y-2 z-1
1 -1
Ecimu A = 3, T0 utockocTh uMeeT Bug 3X—2Y+2—-3=0.

Ecnu n = -1, To npsimast umeeT BUI

3anuiieM ypaBHEHHE MPSMOM B mapaMmeTpudeckoMm Buupe: X =-1+2t, y=2+t,z=1-t. Iloxa-
CTaBIIsIs 3HAYEHUS X, Y, Z B ypaBHEHHE MIOCKoCcTH, nMeeM 3(—1+2t) —2(2+t)+ (1-t)-3=0,

orkyna t=3. IloxcraBmsisi Teneps 3TO 3HaueHWe { B MapaMeTPUUECKHE YPaBHEHHUS MPSMOH,
HAaXOJIMM KOOPJIMHATHI TOYKH MepeceyeHus: X =5,y =52=-2, M (§5; 5; -2).
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X=X, Y=Y Z—1Z,

OcTpblil yron Mexay HpsMon | = = u miockocteio AX+By+Cz+D =0
m n
Al +Bm +Cn |
ompezensiercss 1o Gopmyse Slngo—‘ TNt ‘ VYuurteiBasi, 49TO
+B°+ +m?4+n
N= 38-2,1, S= 2,1, -1 HOJIy4aeM
r | 3:24(-2)1+41.(-1) | 3 3
N32+( )P +12 22 412 (-1)?| V146 2V21
@ =arcsin ’

2\/2—1~

4.4.2 lpumep BuInoTHeHus 3aganus UJ3-2

3apanue. Haiitn sxcrpemym Gynkuuu z = x* +8y> —6xy +5
Pemienue: GpyHKIHUS z onpeselieHa Ha BCeil IIIOCKOCTH xoy . HaxoauM 4acTHbIE NPOM3BOHBIE |-

IO HOPSIKA.
7, =3x* -6y
z), = 24y” —6x
2, =0
Penias cucremy J' _ o HAXOZMM KPHTHUCCKHE TOUKH.
Zy
= X— 2 X2
{3x2 —6y=0 2 y="
24y? —6x=0 | [ x 3 3
[ﬂ =0 |x (¥ -1)=0.

1 1
Orcrioma x,=0; y,=0; x,=1; y, = 5 Kpuruyeckue Touku M, (0;0) Mz[l; Ej'
YT06Bl YCTAHOBUTH HAJMYUE SKCTPEMYMA B KPUTHUECKUX TOYKAX, BHIYHMCIISAEM 3HAYEHHE

A= ';\ =AC-B?,rae A=f5(M)B=1f;(M)C=f)(M). M -KpuTHYECKAs TOUKA.

C

[Tpu 3Tom: 1) eciu A>0, TO M - ecThb TOUKa dKCTpeMyMa: Ipu A<0 (uiau C<0) TOYKa MaKCH-
MyMa, anpu A>0 (i C>0) TOYKa MUHHUMYMa.

2) ecnmu A<0, TO B TOYKE M HET dKCTpeMyMa.

3) eciiu A=0, TO JyIsl pEIIEHUs BOIIPOCA O HAJMYUU WM OTCYTCTBUU IKCTPEMyMa
B Touke M Tpebyercs nanpHeilniee uccieqoBanue, HapuMep, o 3HaKy NpuparieHuss Af BOIH-

31 DTOU TOYKH.
| " "
Haiinem 7z}, =6x z3, =-6 zj, =48y.

Jlst Toukn M, (0;0) monmyunm A=0, B=-6, C=0, A= AC-B?=-36<0, Clle[OBaTEIIbHO, B TOUKE
M,(0;,0) HeT aKcTpemyMma.

JU1s TouKH M{l;%} uMeeM A=6, B=-6,C=24

A=AC—-BC?=6-24—-36=144-36=108>0
T.x. A=6>0 (u C=24>0) TO TOUKa M, €CTh TOUKAa MUHUMYMa.

3
Zonin =z(|v|2)=13+8.6j —6~1-%+5:1+1—3+5:4
Zpmin :Z(M2)=4
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4.4.3 Tllpumep BbInoJHeHus 3aganusa U/13-3

n

o0
1. UccaenoBaTh CXOAUMOCTH psiia Z— .

= Nl
2n+1
a., n+p!r .2
Pemenue. ITo npusnaky Jlanambepa d = lim— = lim~—% ( - ) =lim——=0<1=
s an noo 2 n—>on 41
n!
P CXOIUTCHL.
0 Xn
2. HajiTu MHTEpBAaJI M PaAHYyC CXOAMMOCTH CTENEHHOI0 pPsjia Z—I
- n!
n=1

Pemenne. Haxogum paanyc cxoauMOCTH psiaa

1
. | .
=lim—1 = lim(n +1) = 00 = unTteppanom cxoaumMocTu ABISETCA
n—o q n—o0 1 n—oo
n+1
(n+1)!

(—00;+00), T.e. psia CXOAUTCA HA BCeil UMCIOBOM OCH.

4.4.4 Ilpumep BuinoHenus 3aganus U13-4

3aganue 1. CnyuaiiHas BenuuuHa X 3aJjaHa INIOTHOCTBIO paclpeieeHUs
O mpu Xx<0,
f(X)=<x—AX®> mpm 0<x<2,
0O mpu x=2.
Beraucnute A, MaremMaTuyeckoe OXKHIaHWE, JUCIEPCUI0 M CPETHEKBAIPATHYHOE OTKIOHEHHE

BEJIMYMHBI X.
Pemrenne. Bocrionbs3zyemcst OTHOLIEHUSIMU:

IK (X)dx=1= 2(X— Ax3)dx—(£x2 _§X4j2
J - ! 27 a7 ),

2108 5 ans
2 4

—o0

=2-4A=1= 4A=1= A:%.

M[X]=+jixf (x)dx=zx(x—%x3]dx=[éx3 —%xsj

M[XZ]ZTXZf(X)dXZJ%XZ(X—%X3)dx:[%x“—2—14x6j :%.
D[X]=M[X?]-M [X]_;‘—zgg 24245. G[X]ZWZZE.

3aganue 2. CinyyaiiHasg Benu4yrHa X HMEET HOpMaJIbHOE paciipesiesieHue ¢ napamerpamMu m = 11
u ¢ = 1. HaiiTu BeposSITHOCTb TOTO, UTO Cly4aiiHasi BelnyruHa X MPUHUMAET 3HAYCHUS:

a) u3 uatepsana (5,13);

0) oTIMYaroIIeecs OT CBOETO CPeAHEro M 1Mo abCOIOTHON BEIMYUHE HE OOJIbIIE, YeM Ha 6.
Pewenue:
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a) BEPOATHOCTD IONAaJaHusl HOPMAJIBHO PacHpEesIEHHON Cily4aliHON BeJWYMHBI X B 3aJaH-
HBII HHTEpBa [a, b] onpenensiercs hopmynoii:

P@<X<h)= (D(b—mj _q)(a—mj, rae ®(X) — ¢pynkuus Jlamaca.
o

(9

Ortcrona noinydaem

_ - (13-11 5-11 _ _ .
P6<X<13)=d — | o X =d(2) — O(-6) =0,4772 +0,4999 = 0,9771;
0) BEpPOSATHOCTh OTKJIOHEHHUS CIy4aifHOW BETMYMHBI X OT CpeaHero M He Ooyiee 4eM Ha €

HAXOJUTCS 10 popmyie
P(|X-m|<g)=2® (Ej Orcroaa nojay4aem
c

P(|X-11<6)=2® [?J =2d(6) =2 - 0,4999 = 0,9998.
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5. METOAUYECKHUE PEKOMEHJIAIIUU 110
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

5.1 HaumenoBanue Bonpoca (Tema 1) Matpuisl u aelictBus Haq HuMd. OOpaTHas MaTpHIIA.
Pemenne MaTpuyHbIX ypaBHEHHI C MOMOIIBIO 00paTHOM MaTpuisl. Panr marpunel. Teopema o
panre. Boruncnenue panra matpuibl. Onpenenurenu N-ro nopsiika U ux cporcrea. Pasnoxxenue
OTIpeIeIUTEINS 10 CTpoKe (cTonoIry). (6 u).
Ilpu usyuenuu 6onpoca HeoOxX00UMo oopamums GHUMAHUE HA Cledyroujue 0CoOOEeHHOCMIU.

1. Matpuusl u nedictBus Haa HumMu. OOpaTHas maTpuua. PelieHune mMaTpu4HbIX ypaBHEHUH C
oMOIIbI0 00paTHOI MaTpullsl. Panr matpuibl. Teopema o panre. Beruncienue panra MaTpuIbI.
2. Onpenenurenu N-TO MOPsiAKa U UX CBOKCTBA. PasioikeHue onpenenurelns mo cTpoke (CTond-

iy).

5.2 HaumenoBanue Bonpoca (Tema 2) Penienue cucTeMbl N THHEHHBIX alreOpanuecKux ypas-
HeHuil metogoM ["aycca. Pemenue cucreM n NTUHEHHBIX anreOpanyecKux ypaBHEHUI ¢ N HEU3-
BeCTHBIMH TI0 TipaBmiry Kpamepa. COBMECTHOCTh CHUCTEM JIMHEHHBIX anreOpandecKux ypaBHE-
Huid. OnHOpoJHAasA U HeoAaHopoaHas cucteMbl. Teopema Kponekepa-Kanemnu. @ynnameHTanb-
Hast cuctema perenuid. (10 ).

Ipu uzyuenuu sonpoca Heo6xo00UM0 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.
1.Pemenue cucteMsl N IMHEHHBIX areOpanveckux ypaBHeHUH metogom ["aycca.
2. PemieHue cucTeM n JUHEHHBIX anreOpandyeckux ypaBHEHUN ¢ N HEM3BECTHBIMH IO MPaBUITY
Kpamepa.
3.CoBMECTHOCTb CUCTEM JIMHEHHBIX anreOpandeckux ypaBHeHHH. OTHOpOAHAS U HEOJAHOPOAHAS
cucreMsbl. Teopema Kponekepa-Kanemm. @yngamenTanbHas CUCTEMA PELLICHUM.

5.3 HaumenoBanue Bonpoca (Tema 3) Bexrops! u ckaisipsl. JIMHEHHbBIE orepaluy Haj BEKTO-
pamu. [Ipoekius Ha ock. JlekapToOBbI KOOPAUHATHI BEKTOPOB M TOYEK. (6 1).

Ipu uzyuenuu sonpoca Heo6xo00UMo 0Opamums GHUMAHUE HA Cle0VIoujUe 0COOEHHOCU.
1.Bexrops!l 1 ckassApel. JIMHENHHbIE Onepaliy HaJl BEKTOPaMU.

2.Hp0€KI_II/I$I Ha OCb. I[eKapTOBBI KOOpAWHATBI BEKTOPOB U TOYCK.

5.4 HaumenoBanue Bomnpoca (Tema 4) CkansgpHoe NMPOU3BEJICHUE BEKTOPOB, €r0 OCHOBHBIC
CBOWCTBa, KOOPAMHATHOE BbIpakeHHE. BeKTOpHOE M CMeIIaHHOE MPOU3BEJIECHHE BEKTOPOB, MX
OCHOBHBIE CBOWCTBA M I€OMETPUYECKUN CMbICI. KoopamHaTHOE BBIpaKEHHE BEKTOPHOIO M
CMEIIIaHHOTO MPOou3BeaeH . (8 u).

Ilpu usyuenuu 6onpoca Heobx00UMo 0opamums HUMAHUE HA Cle0YIOUUe 0CODEHHOCTU.
1.CkansipHoe IpPOM3BEIEHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA, KOOPJMHATHOE BBIPAKEHHE.
BexTopHOe U cMmelaHHOE MPOU3BEIEHNE BEKTOPOB, X OCHOBHBIE CBOICTBA U T€OMETPUUYECKUN
CMBICIL.

2. KoopanHaTHOE BBIpa)KE€HUE BEKTOPHOTO U CMEIIAHHOTO MPOU3BEACHUI.

5.5 HaumenoBanue Bonpoca (Tema 5) [Ipsimas Ha minockoctu. Pa3nuunbie (opMbl ypaBHEHUH
IPSMOM Ha TUIOCKOCTH. YTOJ MEXIY NPSIMbIMU. PaccTosiHue OT TOYKH 110 mpsmoit. (6 1).

Ipu uzyuenuu sonpoca Heo6xo0UMo 0bpamums HUMAHUE HA Cle0YIouUe 0COOEHHOCU.
1.IIpsimas Ha mockocTu. Paznuunbie popMbl ypaBHEHUH NPSIMOM Ha MIOCKOCTH.

2.¥Yron MCKAY MMPAMBIMH. PaccTosiHHE OT TOUKHU A0 HpHMOﬁ.

5.6 HaumenoBanue Bompoca (Tema 6) Ilpsmas ¥ TUIOCKOCTH B TPOCTPAHCTBE. Y paBHEHHE
IUIOCKOCTH U TPSAMOM B HMPOCTPAHCTBE. YTOJ MEXIY IUIOCKOCTSIMHU. YTOJI MEXAY HPSIMBIMU.
Yron Mmexay npsMoii 1 trockocTsio. (10 ).

Ipu uzyuenuu sonpoca Heo6xo0uUMo 0bpamums HUMAHUE HA Cle0YIouUe 0COOEHHOCU.
1. YpaBHEHHE MIIOCKOCTH U MPSAMOW B IPOCTPAHCTBE.
2. Yroa MeXay MIOCKOCTSIMU. YTOJ MEXAY MPSMBIMU.
3. Yroa mMexay npsiMoil U IIIOCKOCTBIO.
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5.7 HanmenoBanue Bompoca (Tema 7) Kpussle BTOporo mopsaka: 3jumic, runepoona, mapado-
na. [ToepxHocTtu Broporo mopsiaka. (10 q).

Ipu uzyuenuu gonpoca HeobX00UMO 0Opamums GHUMAHUE HA cedyioujue 0COOEHHOCTU.
1. KpuBble BTOporo nopsijika: 3JuIaIc, runepooa, napadoua.
2. [ToBepXHOCTH BTOPOTO MOPSIIKA.

5.8 HanmenoBanue Bonpoca (Tema 8) Tema 8. MuoxkectBa. Onepanuu ¢ MHOXecTBamu. [le-
KapTOBO IMPOU3BEZCHNE MHOKECTB. OTOOpaXkeHHsI MHOKECTB. MOITHOCTh MHOKECTBAa. MHOXe-
CTBO BEILECTBEHHBIX YHCE.
Oyukmusa. O6nacte ee onpeaeneHusi. Cioxueie U obpatHbie GyHKIUU. ['paduk dpynkmuu. Oc-
HOBHBIE dJIEMEHTApHbBIC PYHKIUH, X CBOMCTBA U rpaduku. (6 1).

Ipu uzyuenuu gonpoca HeobX00UM0O 0Opamums GHUMAHUE HA Cedyioujue 0COOEHHOCTU.
1. MuoxectBa. Onepaniui ¢ MHOXKeCTBaMU. JlekapToBo mpousBeneHre MHOKECTB. OToOpake-
HUs MHOXECTB. MOIIIHOCTE MHOXKECTBA.
2. MHoxecTBO BemiecTBeHHbIX uncen. Oynkuusa. O0nacts ee onpenenenus. CloxHble U 00pat-
Hble pyHkuuu. ['paduk pynkunn. OCHOBHBIE 3IeMEHTapHbIE PYHKINH, UX CBOMCTBA U rPpaUKH.

5.9 HaumenoBanue Bompoca (Tema 9) IIpenen u HenpepbIBHOCTh (PYHKIMU ACHCTBUTEIBHOM
nepeMeHHOi. (8 ).

IIpu uzyuenuu 6onpoca Heoo6xo0UMo 0bpamume GHUMAHUE HA CedYIouue 0COOEHHOCIU.
[Tpenen u HenpepbIBHOCTh PYHKLUU I€HCTBUTEIBHOM EpEMEHHOM.
5.10 HaumenoBanue Bomnpoca (Tema 10) [oustue ¢ynkimu, nupdepeHunpyeMon B TOUKE.
Juddepenuman pyHkumu, ero reoMmeTpudeckuii cmpici. O0Iee mpeacTaBieHue 0 MeTo1ax Ju-
Heapu3zanun. [Ipon3BogHas GyHKINHU, €€ CMBICT B pa3inyHbIX 3afadax. [IpaBuna quddepeHmu-
poBanus. [IpousBoaHas ciaoxHOW u oOpaTHOUN QyHkumii. MHBapuanTHOCTH (hopmbl AuddepeH-
nuana. Judpdepennupoanue GyHkuil, 3a1anHbx napamerpudecku. (10 ).

Ipu uzyuenuu sonpoca Heo6xo0UM0 0bpamums HUMAHUE HA Clle0YIouue 0COOEHHOCU.
1.Ilonste pynkunu, audepeHunpyemMoi B TOUKe.

2. ludpdepenunan GyHKIMH, €r0 FTEOMETPUUECKUN CMBICIT.
3.0061ee npeacTaBiIeHUE O METOIAX JIMHEAPU3aLUH.
4.1IpousBoaHas (PyHKIINH, €€ CMBICI B Pa3JIMYHBIX 33/1a4ax.

5.IIpaBuna nuddepenmupoBanus. [IpousBoaHas cinoxHoi u oopatHoi Gyukuit. uddepeniu-
poBaHue QYHKIUH, 3aJaHHBIX MTAPAMETPUIECKH.

6.MluBapnanTHOCTH opMBbl U depeHnmana.

5.11 HaumenoBanue Bonpoca (Tema 11) ®opmyna Teiiopa ¢ 0CTaTOYHBIM 4YIEHOM B (hopme
[Teano u B opme Jlarpanxka. PaznoxeHne OCHOBHBIX AJIEMEHTApHBIX (YHKIUU MO (hopmyse
Tetinopa. [Ipumenenne popmyisl Teinopa i TPUOIMKEHHBIX BEIYHCICHUH (8 ).

Ilpu usyuenuu 6onpoca HeoOxX00UMo oopamums GHUMAHUe HA cledyroujue 0CoOOEeHHOCMIU.
[Tokazate mpumeHeHue dopmyisl Teinopa B TeopeTrnueckux odocHoBanusx (BTopoe mocrarou-
HOE yCJIOBHE DKCTpeMyMa) W BBIUYUCIUTENBHBIX 3a/1a4ax (BBIUMCICHHUE MPEENIOB, MPHOIMKEH-
HBIX BBIUMCIICHHUSX ).

5.12 HaumenoBanue Bompoca (Tema 12) VYcioBusS MOHOTOHHOCTH (YHKIMH. DKCTPEMYM
¢ynkuuu, HeoOxoaumoe ycnoBue. JlocraTounble ycnoBus. OTBICKaHHE HaUOONBLIETO U
HaMMEHBIIETO 3HaYeHUH QyHKIMH, TuddepeHnupyemMoit Ha oTpeske. (8 1).

Ipu uzyuenuu sonpoca Heo6xo0uUMo 0bpamums HUMAHUE HA Cle0YIouUe 0COOEHHOCTU.
1. YcnoBust MOHOTOHHOCTH ()YHKITUH.
2. DkerpeMyM (QYHKIMH, HEOOX0IUMOE yCIIoBHe. JloCTaTOUHBIC YCIOBUS.
3.0T1pICKaHNEe HAaWOOJIBIIETO M HAWMMEHBINIETO 3HaYeHUW (QyHKIUHU, nuddepeHnupyemMoi Ha OT-
pe3ke.
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5.13 HaumenoBanue Bomnpoca (Tema 13) UccrnenoBanue BeImyKiIocTH (GyHKIIUU. TOUKH Tiepe-
ruba. AcumntoTsl GyHKIui. O0mas cxema uccienoBanus GyHKIIMHM U TOCTPOEHUS ee Tpaduka.

(8 u).

Ilpu usyuenuu 6onpoca HeooxX00UMo oopamums GHUMAHUE HA Cledyroujue 0CoOOEeHHOCMIU.
1. UccnenoBanue BeiykinocTu pyHkuuu. Touku neperuoa.
2. Acumrtotsl pyrkimii. OOmias cxema uccienoBanus QyHKIMH U TIOCTPOCHUS ee Tpaduka.

5.14 HaumenoBanue Bomnpoca (Tema 14) Bexrop-pyHkius ckansspaoro aprymenta. [lorstue
KpUBOH, Ii1ajkas Kpusas. KacarenbHas k kpuBoi. Kpusnusna kpuBoi. Paguyc kpuBusHsl. 1 naB-
Hast HopMaJb. bunopmais. Kpyuenne kpuBoii (8 1).

Ipu uzyuenuu gonpoca HeobX00UM0O 0Opamums GHUMAHUE HA Cedyioujue 0COOEHHOCTU.
1.IToka3aTe npUMeHEHNE BEKTOP - PYHKIMMA B MPUKIAIHBIX 3aa4ax.
5.15 HaumenoBanue Bonpoca (Tema 15) KommiekcHbie uyncia U aeicTBUs Haja HUMHU. M300-
pakeHHe KOMIUIEKCHBIX YMCe Ha MIIOCKOCTH. MOAyNb U apryMeHT KOMIUIEKCHOTO 4ucna. Aj-
reOpandeckas ¥ TpUTOHOMETpUdeckas (OopMbl KOMIUIEKCHOTO ymcia. IlokazarenbHas Qopma
KOMIUTIeKCcHOTO uncia. Popmysia Ditnepa. KopHu U3 KOMITIEKCHBIX 4rcel. (8 u).

Ipu usyuenuu 6onpoca Heobxo00uMo oopamums HUMAHUE HA CledYIouue 0COOEHHOCMU.
1. KoMrnekcHbie yrcna U IeHCTBUs HaJ HUMU. M300pakeHrne KOMIUIEKCHBIX YMCEN Ha IUIOCKO-
CTH.
2.Moaynb U apryMeHT KOMIUIEKCHOTO yucia. Anredpandeckas U TPUrOHOMETpU4YecKas (HhopMbl
KOMILIEKCHOT'O YHCIIA.
3.ITokazarenpHas popma KOMILIEKCHOTO uncia. Popmyna Diinepa.
4.KopHU U3 KOMIUIEKCHBIX YHCEIL.

5.16 HaumenoBanue Bonpoca (Tema 16) IlepooOpasnas. HeonpeeneHHbIN HHTErpAT U €r0
cBoiicTBa. TaOnauuHble MHTErpayibl. 3aMeHa MEPEeMEHHONH M MHTETPUPOBAaHUE IO YacTsAM B He-
ornpezeneHHOM uHTerpaie. IHTerpupoBanue paunoHalIbHbIX QyHKIMN. MHTErpupoBanue HeKo-
TOPBIX UPPALHMOHANBHBIX M TPAHCICHICHTHBIX QyHKIwiA. (8 u).

Ilpu usyuenuu 6onpoca HeoOxX00UMo 0opamums GHUMAHUE HA Cledyroujue 0CoOEeHHOCMU.
1.IlepBooGpaznas. HeonpeneneHHslit nHTerpai u ero ceoiictsa. TaGnu4yHbIe HHTETPAJIBL.

2.3ameHa epeMeHHON U MHTETPUPOBAHME I10 YACTSIM B HEOIIPEJIETICHHOM HUHTErpalle.

3.MHTerpupoBaHe palMoHaNbHbBIX (yHKIMNA. FHTerpupoBaHNe HEKOTOPBIX UPPALMOHATIBHBIX U
TPaHCLIEHJEHTHBIX (PYHKIIHH.

5.17 HaumenoBanue Bonpoca (Tema 17) OnpenencHHblii uHTErpai, ero coiicrsa. dopmysa
Hrerotona-Jleitbnuia, ee mpruMeHeHue /Ui BBIYUCIEHUS ONPEeNIEHHbIX HHTErpasioB. ['eomeTpu-
YeCKHe U MEXaHMYEeCKHEe MPUIIOKEHUS ONpeielIeHHOro nurterpana. [IpulnmxEéHnbple BEIYNCICHUS
uHTerpaios. (8 ).

Ipu uzyuenuu sonpoca Heo6xXo0uUMo 0bpamums HUMAHUE HA CleOYIouUe 0COOEHHOCU.
1. OnpeneneHusiii mHTETpa, ero cBoiicTBa. ®opmyna HeroTtona-JleiiOHuIa, ee mpuMEeHEHHE IS
BBIYMCIICHUS ONIPECIICHHBIX HHTETPAJIOB.
2. 'eomeTpuueckre 1 MEXaHUUECKHUE MPUIIOKEHUS onpezesieHHoro nurerpana. [Ipubnmxeénnnsie
BBIUNCJIEHNS] HHTETPAJIOB

5.18 HaumenoBanue Bonpoca (Tema 18) HecoOcTBeHHbIE HHTErpalbl ¢ OECKOHEYHBIMU TIpEJie-
JJAMH U OT HEOTPAaHUYCHHBIX (PYHKIIUH, UX OCHOBHBIC CBOWMCTBA. [IOHATHE CHHTYISPHBIX WHTE-
rpanos. (8 u).

Ipu uzyuenuu sonpoca Heo6xo0uUMo 0bpamums HUMAHUE HA Cle0YIouUe 0COOEHHOCU.
1.HecoOcTBEeHHBIC HHTETPAITBI ¢ OCCKOHSUHBIMH MPE/ICTIaMH U OT HEOTPaHMUYCHHBIX (DYHKIIUH, UX
OCHOBHBIE CBOMCTBA.

2.1ToHsATHE CUHTYJIAPHBIX HHTETPAJIOB.
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5.19 HanmenoBanune Bompoca (Tema 19) dyHkuuu HeckonbKUX nepeMeHHbIX. [Ipenen u He-
npepbiBHOCTH GyHKIUU. (6 1).

Ipu uzyuenuu gonpoca HeobX00UMO 0Opamums GHUMAHUE HA cedyioujue 0COOEHHOCTU.
1.®yHKIMHY HECKOJIBKUX TTEPEMEHHBIX.

2.Ilpenen v HENPEPHIBHOCTH (PYHKITUH.

5.20 HaumenoBanue Bonpoca (Tema 20) Yactubie npousBoanbie. [Toaubrit nuddepeniua, ero
CBSI3b C YAaCTHBIMH NPOW3BOAHBIMH. MHBapuanTHOCTH (hopmbl noaHoro auddepennmnana. Kaca-
TeJbHAasl TUNIOCKOCTh K MOBepXHOCTU. ['eomeTpuueckuid cMbicn nonHoro nuddepenuana. [pu-
O KEHHBIE BBIUMCIIEHUS ¢ oMomIbio muddepennuana. [IpousBoanas no Hampasienuto. ['pa-
JTUCHT. Yacrtubie npousBojaHble U nuddepeHnuansl Beiciux mnopankos. @opmyna Teiinopa.
HesiBubie ¢pynkimun. (8 u).

Ilpu usyuenuu 6onpoca HeooOxX00UMo oopamums GHUMAHUE HA Cledyroujue 0CoOOEeHHOCMIU.
1. Yactubie nmpousBoanbie. [lonnbli muddepennuan, ero cBA3b ¢ YaCTHBIMH MPOU3BOIHBIMH.
HuBapuantHocTh popmbl moiHoro auddepenuunana. KacatenbHas MIOCKOCTh K MOBEPXHOCTH.
['eomerpuueckuii cMpica nonHOTO Auddepeniuana. [IpudmmkéHHbIe BEIYUCICHUS ¢ TOMOIIBIO
nuddepennmana.
2. IlpousBoaHas mo HampasieHuio. [ paaueHt. Yacrubie ipou3BoaHbIe U auddepeHInanbt
BbIcIUX nopsiakoB. @opmyna Teiinopa. HesBHble GhyHKITNH.

5.21 HaumenoBanue Bomnpoca (Tema 21) DkcTpemymbl (PyHKIHMH HECKOJIBKHX TEPEMEHHBIX.
HeoOxonumoe ycinoBue skctpemyMa. J[ocTaTouHOe yCIOBHE KCTpeMyMma. Y CJIOBHBIN IKCTpe-
mMyM. Meton muoxkuteneit Jlarpamka. (10 q).

Ipu uzyuenuu sonpoca Heo6xo0UM0o 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.
1.9xcTpeMymbl PYHKIIUN HECKOJIBKHUX MTEPEMEHHBIX.
2.Heobxoaumoe ycnoBue skcTpemyma. Jloctarounoe ycinoBue sKCTpeMymMa.
3.YcnoBHbIii akcTpemyM. Meroa MHOKUTenel Jlarpamxka.

5.22 HaumenoBanue Bonpoca (Tema 22). J[BoitHO# 1 TpoitHOW UHTErpasibl, UX cBoWCTBA. CBe-

JICHME KPaTHOTO MHTerpajia K MoBTOpHOMY. [IoHATHE N-KpaTHOro MHTErpaja. 3aMeHa epeMeH-

HBIX B KPAaTHBIX HHTerpanax. [lonspHble, IIHHAPHYECKHUE U ChepruecKre KoopaAuHaTHI (8 u).
Ipu uzyuenuu sonpoca Heo6xo0UM0O 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.

1.TToHSATHS TIOBTOPHBIX WHTETPAJIOB W BBHIYMCIIEHUE KPATHBIX MHTETPAJIOB C MIOMOMIBIO TIOBTOP-

HbIX. [loHATHE sIKOOMaHA.

2.M3MeHeHne Topsiika MHTETPUPOBAHUS B TIOBTOPHBIX HHTErpaiaX.

3.IlpuMeHeHHs KpaTHBIX MHTETPAJIOB MPHU PEIIEHUH MPUKIIAIHBIX 3a1ay.

5.23 HaumenoBanue Bonpoca (Tema 23). KpuBonuneiinsie naTerpansl. Mx cBoiicTBa U BbI-
yucnenue. [loBepxHocTHbIE MHTErpabl. IX CBOMCTBA M BBIUKCICHHE. [ 'eOMEeTpHUUECKHE U MEXa-
HUYCCKUE MPUIIOKEHUS KPATHBIX, KPUBOJIMHEHHBIX U TIOBEPXHOCTHBIX HHTErpasioB (8 u).

Ilpu usyuenuu 6onpoca HeoOxX00UMo oopamums HUMAHUe HA cledyroujue 0CoOOeHHOCMIU.
1.Bbruncienre KpUBOTHMHEHHBIX HHTETPAIIOB C TIOMOIIBIO OMPeIeIEHHBIX.
2.CpaBHEHHE KPUBOJIMHEHHBIX UHTETPAIOB | U 2 THIIOB.
3.CBs13b KPUBOJIMHEWHBIX HHTETPAIOB C IBOWHBIMH, (hopmyina ['puHa.
5.24 HanmenoBanue Bonpoca (Tema 24) Yucnossie psaapl. CX0QuMOCTh U cymMa psiga. HeoO-
XOJIMMOE€ YCJIOBHE CXOAUMOCTH. JleHCTBUS ¢ psaamu. Psapl ¢ HEOTpUIIATEIbHBIMU YJICHAMHU.
[Tpu3Hakd CXOMUMOCTH.  3HAKOIEPEMEHHBIE PSJIBI, PSJIbI ¢ KOMIUIEKCHBIMU WiIeHaMu. AOcCo-
JIOTHAs M ycioBHas cxoaumoctu. [Ipusnak JleitOnuma. ColicTBa aOCONMIOTHO CXOJSIINXCS Psi-
10B. (8 1).

Ipu uzyuenuu sonpoca Heo6Xo0UMo 0bpamums HUMAHUE HA Cle0YIouUe 0COOEHHOCU.
1.Yucnosslie psiapl. CxoauMocTh 1 cymMma psiga. Heo6xommumoe ycimoBre CX0IMMOCTH.

2.[JleficTBus C pAgamH.
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3.Psjpbl ¢ HeoTpULIATENBbHBIMU YiieHaMu. [IpU3HaKu CXOUMOCTH.

4.3HaKonepeMeHHbIE PSIbL, PSAAbl C KOMIUIEKCHBIMH 4JIeHAMH. AOCOJIIOTHAS U YCIIOBHAS CXO/H-
moctH. [Ipusnak JleitOnuma. CBoiicTBa aOCOMOTHO CXOAAIINXCS PAIOB.

5. 25 HaumenoBanue Bonpoca (Tema 25). Psupr Teitnopa u Maknopena. Paznoxenne GpyHK-
IMii B cTerieHHbIe psijibl. [Ipunoxenue psinos (4 1).

Ilpu usyuenuu 6onpoca HeooOxX00UMo oopamums GHUMAHUE HA Cledyroujue 0CoOOEHHOCMIUL.
1.Paznosxenue B psa MakiopeHa OCHOBHBIX JIEMEHTAPHBIX ()YHKITHH.
2.IlpuMeHeHust psIoB.

5.26 HanmenoBanue Bonpoca (Tema 26). HopmupoBaHHbIe €BKIMIOBBI IpocTpancTBa. Cxo-
JUMOCTB 10 HOpMe. OpTOTOHAIBHBIE B OPTOHOPMUPOBAHHBIE CUCTEMBIL. Psiibl Dypbe mo opTo-
TOHAJIBHBIM cucTeMaM. [ToJIHOTa M 3aMKHYTOCTh CHCTEMBI. TpHUroHOMeTpruYecKue psijibl Dypbe
(8 ).

Ipu uzyuenuu sonpoca Heo6xo00UM0 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.
1.imMeTh mpencTaBlIeHHE O TPUTOHOMETPUYECKHX psgax Dypbe M YCIOBUAX PA3IOKUMOCTH

byukuii B pag Oypoe.

5.27 HaumenoBanue Bomnpoca (Tema 27) ®usnyeckue 3amauu, NpuBoOAsmUe K auddepeHiu-
anbHBIM ypaBHeHUSAM. [{uddepeHnmansabie ypaBHEHUs NEpBOro mopsaka. M3oxkmmabl. 3amxada
Komm. Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH perienus 3aaa4u Komm. OCHOBHBIE KIacChl
ypaBHEHUH 1-ro mopsjka, UHTETPUPYEMbIX B KBaJpaTypax. (8 u).

Ipu uzyuenuu sonpoca Heo6xo0UM0o 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.
1.®usnueckue 3ana9n, TPUBOAAIIHE K TU((HEepCHIINATHLHBIM YPABHCHUSIM.
2. TudbdepennmansHbie ypaBHEHUS IEPBOTO MOPSAIKA.
3.M3oknunel. 3agadya Komm. Teopema cyliecTBOBaHUS U €IWHCTBEHHOCTU PEIICHUS 3aa4yd
Komm.
4.OCHOBHBIC KJIACCHI YPABHEHHI 1-T0 MOPSIIKA, MHTETPUPYEMBIX B KBaJpaTypax.

5.28 HaumenoBanue Bonpoca (Tema 28) IuddepeHnnanbable ypaBHEHHS BBICIIUX MTOPSIKOB.
3anaua Komm. YpaBHeHus, J0mycKarolie MOHKEHUE MopsaKa. DIeMeHThI 001Iel Teopuu au-
HEWHBIX YpaBHEHUHU N — ro nopsaka. (8 u).
Ipu uzyuenuu sonpoca Heo6xo0UM0o 0bpamums GHUMAHUE HA CLeOVIOUuUe 0COOEHHOCHU.
1.Iuddepenumanbuple ypaBHEHHs BBICIINX NOpsSAKOB. 3anaya Komu. YpaBHeHuUs, JoOMycKaro-
1I1€ OHM)KEHNE TIOpAIKa.
2.2neMeHThI 0011Iel TEOpUH JTMHEMHBIX YpaBHEHUN N-TO MOpsIKA.

5.29 HaumenoBanue Bomnpoca (Tema 29). Cucremsr muHeiHbIX quddepeHnnanbHbIX ypaBHE-
HUH ¢ mocTOSIHHBIMU Kod¢pduimentamu. [loHATHE 0 KadecTBeHHOW Teopuu AudQepeHnraib-
HBIX ypaBHeHHHA. (8 4).

Ipu uzyuenuu sonpoca Heo6xo0UMo 0bpamums HUMAHUE HA Cle0YIouUe 0COOEHHOCU.
1. Cucremsl nuHENHBIX MU depeHIaTbHbIX YPaBHEHUH C IOCTOSHHBIMU K03 puienTaMu
2. Tlonstue o kauecTBeHHOH Teopuu MU PepeHINaTbHBIX YPAaBHEHUHN.
5.30 HaumenoBanue Bonpoca (Tema 30) Iloustue ciydaiinoro coOwiTusi. BepositHocTh. Dite-
MEHTapHas TEOPHUsI BEPOATHOCTEW. MeETOAbl BBIYMUCIEHHUS BEPOATHOCTEHN. YCIIOBHAas BEPOST-
HocTh. Popmyina mosHoM BepositHocTr. Dopmyia Baiteca. (8 ).

Ipu uzyuenuu sonpoca Heo6xXo00UM0o 0bpamums HUMAHUE HA Clle0YIouUe 0COOEHHOCU.
1.ITonsiTue cmyyaitHoro coobITHs. BeposTHOCTS.
2.0neMeHTapHas TeOpusl BEpOATHOCTEH. MeTObl BEIUNCIIEHNUS BEPOSITHOCTEM.
3.YcioBHas BepoATHOCTh. @opmynia moiaHo# BepositHocTH. Dopmyna baiieca.
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5.31 HanmenoBanue Bompoca (Tema 31) Cxema bepuymm. Teopemsl Ilyaccona u Myaspa-
Jlamnaca. (8 4).

IIpu uzyyenuu onpoca Heoo6xo0UMo 0bpamume GHUMAHUE HA CledYIouUe 0COOEHHOCHU.
1.Cxema bepnyiu.

2. Teopewmsl [Tyaccona u Myaspa-Jlamaca.

5.32 HaumenoBanue Bonpoca (Tema 32) CayvaiiHble TUCKPETHBbIC BelWYMHBI. DyHKIHS pac-
IIPECIICHNs U €€ CBOMCTBA. MareMaTnyeckoe 0KMIAHUE U JUCIEPCHUs CIly4alHOW ITUCKPETHOU
BEJIMYUHBI. (8 1).

Ipu uzyuenuu gonpoca HeobX00UM0O 0bpamums GHUMAHUE HA cledyioujue 0COOeHHOCU.
1.Cny4daitHble TUCKPETHBIC BEJIMUYUHBI.

2.DyHKIUS paclpeneeHHs U €€ CBOMCTBA.
3.MaremaTuueckoe OXKHAaHUE U AUCIIEPCUs CIydaiHON TUCKPETHON BEJIMYMHBI.

5. 33 HanmenoBanmne Bonpoca (Tema 33). CiyuaiiHbie HEIIPEePbIBHbIC BEINYUHBI. DYyHKITHSI
pacripeiesieHus], JI0THOCTh BEPOATHOCTH CIy4alHOM BEJITMYMHBI, X B3aUMOCBS3b U CBOMCTBA.
Marematudeckoe 0)KUaHUE U AUCTICPCUs CITy4ailHON HeIpPephIBHOW BeMYnHbI (8 u).

Ipu uzyuenuu sonpoca Heo6xo0uUMo 0bpamums HUMAHUE HA Cle0yIoujue 0COOeHHOCMU.
1. Cnyvaiinplie HeTIpephIBHBIE BeTHUMHBL. DYyHKIMS pacipeaesieH s, IIIOTHOCTh BEPOSATHOCTH
CIy4yallHOM BEJIMYMHBI, UX B3aUMOCBSI3b U CBOMCTBA.

2. MaTtemaTuueckoe 0XKHJAaHHue U JUCIIEPCHsl CIy4ailHOW HENpPEephIBHON BEIUYNHBI

5.34 HaumenoBanue Bonpoca (Tema 34) ['eHepanbHasi COBOKYIHOCTh U BbIOOpKa. BapuannoH-
HBIH psa. ['ucrorpamMma, smmupuueckas GyHKIHS pacripeaeeHns, BEIOOpOUHas CPEIHS U JHC-
nepcusi.

CraTrcTHYeCKHEe OLIEHKH, IMOTPEIIHOCTh OLEeHKU. JloBepHuTenbHas BEPOSTHOCTh U JJOBEPHUTEIb-
HbIi uHTepBan. OrmpeneneHue HeoOxonumMoro odbeMa BbIOOpkH. [IpHHIIMI MaKCHMAalbHOTO
npaBaonooous. (8 u).

Ipu uzyuenuu sonpoca Heo6xo0UM0 0bpamums HUMAHUE HA Clle0YIouue 0COOEHHOCU.
1.I'enepanbHasi COBOKYNHOCTh U BbIOOpKa. Bapuanmonssiii psa. 'mcrorpamma, sMnupudeckas
GbyHKLUS pacnpeaeneHns, BBIOOPOUYHAs CPEIHSS U JUCTIEPCHUS.

2. CraTHCTHYECKHE OLEHKH, MOTPEUTHOCTh OIECHKH. JloBepUTenbHast BEpOSTHOCTh M JOBEPH-
TeJbHBIM MHTepBai. OnpeaeneHne He0OX0IUMOro oobema BbIOOpKHU. [IprHIIMI MakCUMalIbHOTO
paB10no100us.

5. 35 HaumenoBanue Bonpoca (Tema 35). KoadhdurmeHnt koppensiun, KOPPEIsSIMOHHOE OT-
HOIIICHUE, UX CBOWCTBA U OIeHKH (8 1).

Ipu uzyuenuu sonpoca Heo6xo0UM0 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.
1.ITonsiTue QyHKIMOHATBEHOM 3aBUCIMOCTH M PETPECCHH.
2.JIuHum perpeccuu, UX CBOMCTBA.
3.KoadppummenT koppensnnu, KOppernsiuoOHHOE OTHOIIIEHUE, UX CBOWCTBA M OIICHKH.

5.36 HaumenoBanue Bonpoca (Tema 36) Onpenenenue mapaMeTpoB ypaBHEHHI PErpeccuu Me-
TOJAOM HaUMEHBIINX KBAAPATOB. (4 1).
Ilpu usyuenuu 6onpoca HeoOxX00UMo oopamums GHUMAHUE HA Cledyroujue 0CoOOEeHHOCMU.
1.0npeneneHune mapaMeTpoB ypaBHEHUH PEerpecCUu METOAOM HAUMEHBIIIUX KBAIPaTOB.

5. 37 HaumenoBanmue Bonpoca (Tema 37). [Toustre o kputepusix coriacus. [IpoBepka rumore-
3b1 0 3HAYEHUH MTapaMeTPOB HOPMAJIBHOTO pacnpeeneHus. [IpoBepka ruIoTe3sl 0 BUIE pacipe-
nenenus (12 q).

Ipu uzyuenuu sonpoca Heobxo0uUMo 0opamums GHUMAHUE HA CLeOVIoUuUe 0COOEHHOCU.

PaccmotpeTs Ha mpuMepe mporeaypy NPOBEPKU TMIIOTE3bI O BUJIE pacpeeieHus, IPu-
MeHUB kputepuit [Inpcona.
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5.38 HaumenoBanue Bomnpoca (Tema 38) OCHOBHBIE MOHATHS TCOPUH (PYHKIUN KOMILICKCHOTO
NEPEMEHHOT0. DIeMEeHTapHble (YHKIHMH, MX cBoWcTBa. uddepeHnnpyeMocTs U aHAIATHY-
HOCTh. YcioBus Komm-Pumana. 'apmonudeckue u ananutudeckue ¢yHkiuu. KondbopmHbie
otoOpaxeHwus. (8 u).

Ipu uzyuenuu gonpoca HeobX00UM0O 0Opamums 6HUMAHUE HA cedyioujue 0CoOEHHOCU.
1. OcHoBHbIE MOHATHUS TEOPUH (PYHKLIHN KOMIUIEKCHOT'O IEPEMEHHOTO.
2. DneMeHTapHbIC QYHKIIMH, UX CBOICTBA.
3. IudbdepeHunpyeMocTh U aHATUTUYHOCTB. Y citoBus Komu-Pumana.
4. 'apMOHUYECKUE U aHATUTHYECKUE (DYHKITHH.
5. KondopMmHubie 0TOOpakeHHUS.

5. 39 HanmenoBanue Bonpoca (Tema 39). Psaanr Teitnopa. Psiasr JIopana. BeraeTsl, X BbIYKC-

aenne. OCHOBHAsI TeOpeMa O BblueTax. [IprMeHeHre BEIUETOB K BRIYMCICHHIO HHTErpasioB (8 ).
Ipu uzyuenuu sonpoca Heo6xo0UM0 0bpamums HUMAHUE HA ClledYIouue 0COOEHHOCU.

1. Pansl Teitnopa. Psaast Jlopana.

2.Bbruetsl, ux BeryucieHne. OCHOBHAs TeOpeMa O BhIYETaX.

3.IIpumeHeHNE BRIYETOB K BEIYHCICHUIO HHTETPAJIOB

5. 40 HaumenoBanue Bonpoca (Tema 40). DiieMeHTBI ONIEPAI[HOHHOTO HCYUCICHHS: Tpeodpa-
3oBanue Jlamaca, ero cBoiictea. Pemenue nuddepeHnnanbHbIX YpaBHEHHH U CUCTEM OIEpally-
OHHBIM MeTOIOM. [[pMeHEeHNEe K OMMCAHUIO TUHEHHBIX MojerneH (8 ).

Ipu uzyuenuu sonpoca Heo6xo0UM0o 0bpamums HUMAHUE HA Clle0YIouue 0COOEHHOCU.
1.O5eMeHTHI OnepalluOHHOTO UCYUCIICHUS: TIpeoOpa3oBanue Jlaraca, ero cBoncTBa.
2. Pemenue nuddepeHnnanbHbIX YpaBHEHHM U CUCTEM ONIEPallMOHHBIM METOOM.
3. [IpuMeHeHne K ONMMCAHUIO JTMHEHHBIX MOJICIICH.

5.41 HaumenoBanue Bonpoca (Tema 41). 1. OcHOBHbBIC ypaBHEHHSI MATEMATUICCKOW (DUIUKH.
2. Knaccudukanus ypaBHEHUH ¢ YaCTHBIMH MTPOU3BOAHBIMU. 3. OCHOBHBIE 33/1a4H U IPOCTEH-
e MeTo bl pemeHus. (8 u).
Ipu uzyuenuu sonpoca Heo6xo0UM0o 0bpamums GHUMAHUE HA Clle0YIouue 0COOEHHOCU.
PexomeHyeTcst H3y4uTh OCHOBHBIE MTOHSTHS, ONPEACIICHHS, TEPMUHBI pa3/ielia, BBITH-
caTb (hOpPMYJIbl OCHOBHBIX COOTHOIIEHUI U 3aBUCUMOCTEH.

5. 42 HaumenoBanue Bonpoca (Tema 42). HucineHHbIe METO/IbI areOphl, aHAITN3a, YUCIICHHBIC
METO/IbI PEIICHHS 3a/1a4 /Il OOBIKHOBEHHBIX TU(PQEpEeHIINaTbHBIX YpaBHeHUH (8 ).
Ipu uzyuenuu sonpoca Heo6xXo0uUMo 0bpamums HUMAHUE HA CleOYIouUe 0COOEHHOCU.
PaccmoTtpeTs, HanpuMep, METOJT Tpamneyii MPUOIMKEHHOTO BRIYMCIICHUS! HHTETpalla |
MalllMHHOE BBIYHMCIICHUE UHTErpaa.

6. METOJMYECKHUE PEKOMEH ALY
MO MOJATOTOBKE K 3AHSITUSIM
61 Bl/ll] U HAUMECHOBAHHUEC TEMbI 3aHATUA

IIpakTnyeckoe 3ansaTue Ne 1 (2 u). Onpenenurenu N-ro MoOpsJika U UX cBoiicTBa. Paznmoxenue
OTIpEeAeNUTENS 110 CTPOKE (CTOJOIY).

[Tpu moAroTOBKE K 3aHATHIO HEOOXOIUMO OOpPaTUTh BHUMAHHUE Ha CJICAYIOIINE MOMEHTHI.

1. TlonsaTtue onpenenurtens, ONpeaeIUTENN N-TO NOPAAKA U UX CBOMCTBA.
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Brruucnenue onpenenureneit 2-ro U 3-ro NOpsiAKOB.
Paznoxxenne onpenenutens mo crpoke (crondiry). Beraucnenue onpeaenuTeneil BRICIINX
MOPSIIKOB.

6.2 Bua u HaMMeHOBaHHE TeMbI 3aHATHS

IIpakTuyeckoe 3anusitue Ne 2 (2 4). OMHOPOIHBIE U HEOTHOPOHBIC CUCTEMBI. DyHIaAMEHTAJIb-
HBIE CUCTEMBI PELLICHU.

[Tpu mOATOTOBKE K 3aHATHIO HEOOXOMMO 00OpaTUTh BHUMAHKE Ha CIEAYIONUE MOMEHTHI.
OnHOpPOHBIE U HEOJHOPOIHBIE CUCTEMBI.
dyHIaMEeHTAIbHBIE CHCTEMBI pemeHnid. O0Iee peneHue oqHOPOHON U HEOJHOPOHOM

CHUCTCMBI.

6.3 Bua u HauMeHOBaHNE TeMbI 3AHATHSA

IpakTnyeckoe 3ansaTue Ne 3 (2 u). [Ipenen u HempepHIBHOCTh (PYHKIUHU IEHCTBUTEIHLHOM Tie-
pEMEHHOU

1.
2.

HpI/I INOATOTOBKE K 3aHATHIO HCO6XOILI/IMO O6paTI/ITI) BHUMAaHHMC Ha CICAYIOINE MOMCHTEI.

[lonsiTe mpesesna u ero CBOMCTBA, BHIYMCIICHHUE MPEEIIOB.
HemnpepbiBHOCTS (YHKIIMM JIEHCTBUTEILHON IEPEMEHHOH, CBOWCTBA HEMPEPHIBHBIX
dbyHKIM, Ki1accupuKalysa TOUYeK pa3pbiBa.

6.4 Bua v HauMeHOBaHHe TeMbI 3aHATUS

IIpakTuyeckoe 3ansitue Ne 4 (2 u). [lonarue pynkuuu, qudpdepenunpyemoit B touke. Judde-
peHuuan QyHKIUH, ero reoMeTpruuecKuii cmpici. Ob1iee npeacTaBiIeHue 0 MeToJax JMHeapHu3a-
un. [Ipon3BoaHas GyHKINH, €€ CMBICI B Pa3MYHbIX 3anavax. [IpaBuna nuddepenunpoBanms.
[TpousBonHas cinoxHOM M oOpatHoW ¢yHkuui. WHBapuanTHOCTH (hopMbl auddepenunana.
Huddepenurponanue pyHKINN, 3aJaHHBIX TAPAMETPUUYECKU

POONO U AW

12.

13.

0.
. YcioBust MOHOTOHHOCTH (DYHKITUU. DKCTpeMyM (PyHKIMH, HeoOxoaumoe ycioBue. [{o-

HpI/I MNOATOTOBKE K 3aHATHIO HCO6XO,Z[I/IMO O6paTI/ITL BHUMAaHHC Ha CICAYIOIHNE MOMCHTHI.

[Tonstue pynkuuu, nuddepenuupyemoii B Touke. uddepennman GpyHkum, ero reo-
MeTpuueckuit cMbici. O01ee npeicTaBlIeHue 0 METO1aX JMHEeapU3aliu.
[TpousBoaHas GyHKIIMH, €€ CMBICH B pa3JIMUHbIX 3a1a4dax. [IpaBuna nuddepeniupona-
Hus. [IpousBosHas crnoxxHOU U 00paTHOM QyHKIHIA.

WNuBapranTHOCTH popMbl JuddepeHnmana.

JuddepenunpoBanue GpyHKIMHA, 3aJaHHBIX TApaMETPUUYECKH.

Teopema @epma. Teopemsr Pours, Jlarpanka, Komm, nx npumeHenue.

IIpaBumno Jlonurans.

[TpousBoaHbie U AU PepeHInanbl BEICIIUX MOPSIKOB.

®opmyna Telnopa ¢ octarounsiM wieHOM B Gpopme [leano u B popme Jlarpanxka.
Paznoxxenne 0OCHOBHBIX dJIEMEHTApHBIX PyHKIUH 110 popmyie Telmopa.

[Tpumenenue dpopmyinsl Teitnopa s npUOIMIKEHHBIX BEIUUCIICHUH.

CTaTOYHBIE YCIOBUSI.

OTtpicKaHne HauOOJBIIIETO U HAMMEHBIIETO 3HaueHUH GyHKIHH, TudepeHnupyemMont Ha
OTpE3KE.

UccnenoBanue Beimykiioctd GyHKuu. Touku nepernda. AcuMntoTsl pyHkiuii. O6mmas
cXeMa HcciIeJoBaHus (yHKIMU U MOCTPOSHHs ee Tpaduka.
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6.5 Bua 1 HaMMeHOBaHHE TeMbI 3aHATHS

IIpakTuyeckoe 3ansaTe Ne 5 (2 4). ['eomeTpruecKkue U MEXaHUUYECKHUE TPHIIOKEHHUS OMpeIe-
JaeHHoro uuterpaia. [IpubnnxEHHbIe BEIYUCICHHISI HHTETPAJIOB.
[Ipu moAroToBKe K 3aHATHIO HEOOXOAUMO O0paTUTh BHUMAHUE Ha CIEAYIOLUIME MOMEHTHI.

=

[TepBooOpaznas. HeonpeaeneHHbI HHTETPaNI U €r0 cBolicTBA. Ta0nMuHbIC HHTETPAIBL.

2. 3aMeHa NepeMEHHOW M MHTETPUPOBAHUE IO YACTSAM B HEOIpeJesieHHOM uHTerpaine. VH-
TErPUPOBAHUE PATMOHAIBHBIX QyHKIUI. HTErpupoBaHue HEKOTOPHIX UPPALMOHATIBHBIX
U TPAHCLEHAECHTHBIX (QYHKIIMH.

3. OmpeneneHHslii uHTErpaj, ero cpoiicrea. @opmyna HeroTona-JleiiOnuma, ee npumene-
HUE NIl BBIYUCIICHUS ONPEICIICHHBIX HHTETPAJIOB.

4. T'eomeTpuyeckue U MEXaHUUECKHUE IPUIIOKEHUS OINPENEICHHOIO MHTErpajla K BbIUMCIIe-
HUIO 00BbEMOB TeJl, IUIOMAAEH U JUIUH JIYT.

5. Ilpubnu>x€HHble BHIYUCICHUS UHTETPAJIOB.

6.6 Bua u HaMMeHOBaHHE TeMbI 3aHATHS

IIpakTuyeckoe 3ansaTue Ne 6 (2 4). DxcTpeMyMbl QYHKINNA HECKONBKUX MepeMeHHbIX. Heob-
XOIMMOE YCIIOBHE J3KCTpeMyMa. Jl0CTaTO4HOE YCIOBHE 3KCTPEMYMA. Y CIOBHBIM 3KCTPEMYM.
Meton MHOxuTenen Jlarpanxa

[Ipu noAroToBKE K 3aHATHIO HEOOXOJUMO 0OpAaTUTh BHUMAHUE HA CIEAYIOIME MOMEHTHI.

=

@DyHKIMU HECKOJIBKUX NepeMeHHbIX. [Ipenen u HenpepblBHOCTh (GYyHKLIUU

2. Yacrasle npousBoansie. [Tomupiii nuddepennnan, ero cBa3b ¢ YaCTHBIMU MPOU3BOTHBI-
mu. MHBapuanTHOCTHh (hopMbl noaHoro auddepennnana. KacarenpHas miockocTs K Io-
BepxHOCTH. ['eomerpuueckuii cmpicn monHoro aupdepenuunana. [IpubmmkEéHHBIE BbI-
YUCJICHUs C TOMOIIbIO TuddepeHimaa.

3. TlpousBoanas mo HampapineHuto. [ paguent.  YacTHble mpou3BoaHBIE U quddepeHIra-
JbI BBICIINX MOpsAaKoB. HesBHbIe pyHKIMU. [IuddepeHnrpoBanne HeIBHBIX (GYHKINH.

4. DkcrpeMyMbl QYHKIMI HECKOJIbKUX MepeMeHHbIX. Heobxonnmoe ycioBue s3kcTpeMyma.

JlocratoyHoe ycClIOBHE JKCTpeMyma. YCIOBHBIM dKcTpeMyM. Meron MHoxutenen Jla-

TpaHXa.

6.7 Bua u HaMMeHOBaHHE TeMbI 3aHATHS

IIpakTnyeckoe 3anaTue Ne 7 (2 u). Paapr Teitnopa u Maknopena. Pa3noxenue QyHKIuil B
CTeTieHHbIE psifbl. [IpuioskeHue psgoB

HpI/I MNOATOTOBKE K 3aHATHIO HCO6XO,Z[I/IMO O6paTI/ITL BHUMAaHHC Ha CICAYIOIHNE MOMCHTEI.

1. Yucnosele psaasl. CxonuMocts U cymma psiga. Heobxoaumoe ycinoBue cxonumoctu. JlelicTBus
¢ psanamu. Psaasl ¢ HeoTpunarenbHbIMU WieHaMu. [Ipu3Haku ¢cXoauMoCTH.

2. 3HaKONIEPEMEHHBIE PSIBI, PAIBI ¢ KOMIUIEKCHBIMHU WieHaMU. AOCOITIOTHAS M YCIIOBHASI CXOJTH-
moctH. [Ipusnak JleitOnuma. CBoiicTBa aOCOMIOTHO CXOAALINXCS PAIOB.

3. ®ynknuoHanbHBIE psaabl. O0macTe cxoauMocTH. PaBHOMepHas cxoammocTh. [Ipu3Hak Beii-
epurpacca. CBOMCTBa paBHOMEPHO CXOJSIIMXCS PAIOB: MOWICHHOE MU depeHIIpOBaHNE U UH-
terpupoBanue. Crenennsle paasl. Teopema Abens. Kpyr cxoagumoctu.

4. Panel Teitnopa u Makinopena. Paznoxenue ¢yHkuuii B creneHssle psasl. [lpunoxenue ps-
JI0B.

6.8 Bua 1 HauMeHOBaHHE TeMbI 3AHATHSA

IIpakTnyeckoe 3ansitue Ne 8 (2 4). HopmupoBaHHBIE TPOCTPAHCTBA, OECKOHEUHOMEPHBIE €B-
KJIMJI0BBI MTPOCTpaHCTBA. CXO0IUMOCTh 10 HOpMe. OpTOroHalbHbIE U OPTOHOPMUPOBAHHBIE CH-
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creMsbl. Pansr @ypbe 110 OpTOroHanbHeIM cucTeMaM. 11oHOTa M 3aMKHYTOCTB CUCTEMBI. Tpuro-
HOMETpHYECKHE psaasl Dypbe.

HpI/I INOATOTOBKE K 3aHATHIO HCO6XOI[I/IMO 06paTI/ITB BHUMAaHHMC Ha CICAYIOINEC MOMCHTEI.

1. HopmupoBaHHBIE NPOCTPaHCTBA, OECKOHEYHOMEpPHBIEC EBKJIMIOBBI MpocTpaHcTBa. Cxonu-
MOCTb 110 HOPME.

2. OpToroHanbHbIE 1 OPTOHOPMUPOBAHHBIE CUCTEMBI.

3. Paap1 dyphe 10 OPTOrOHATBHBIM CHCTEMAM.

4. IlonHOTa U 3aMKHYTOCTb CUCTEMBI.

5. Tpuronomerpuueckue psaasl Pypee.

6. Uaterpan ®Oypee.

7. I[IpeobpazoBanune Oypre. Dopmyia odpaieHus.

8. CroiicTBa mpeobpazoBanus Dypbe.

6.9 Bua u HauMeHOBaHNE TeMbI 3AHATHSA

IIpakTuyeckoe 3ansitue Ne 9 (2 u). OCHOBHBIC KJIACCHI ypaBHEHUH 1-ro mopsaka, HHTETpUpYe-
MBIX B KBaJIpaTypax

[Tpu moAroTOBKE K 3aHATHIO HEOOXOMMO OOpaTHTh BHUMAaHKE Ha CIIETYIONNE MOMEHTHI.
1. ®usnueckue 3a1a4u, NpuBoAAIINE K quddepeHInaIbHbIM YPaBHECHUSM.
2. lnddepennmanbabie ypaBHEHUS TIEPBOTO MOPSIIKA.

3. M3oxmunbl. 3amaua Kommu. Teopema cyiiecTBOBaHHUS M €IMHCTBEHHOCTH PEIICHHUS 3aJa4d
Komm.

4. OCHOBHBIE KJ1acChl ypaBHEHUH 1-To Mopsi/ika, MHTETPUPYEMBIX B KBaApaTypax.

6.10 Bua u HauMeHOBaHHe TeMbI 3aHATUS

IpakTnyeckoe 3ausaTue Ne 10 (2 u). Jluneiinsie nuddepeHnnanbHbie ypaBHEHUS C MTOCTOSH-
HBIMHU K03((UIIEeHTaMHU.

HpI/I INOATOTOBKE K 3aHATHIO HCO6XOI[I/IMO O6paTI/ITB BHUMAHHME Ha CICAYIOIINE MOMCHTEI.

1. Iuddepennmanbable ypaBHEeHUs BbICHIMX NMopsaakoB. 3agaua Komm. ITonsTHe 0 KpaeBbIX 3a-
nadax ais AudQepeHunanbHbIX YpaBHEHUN. Y paBHEHUS, JONYCKalOIINe MOHMKEHUE MOPSIKa.

2. uddepeHunanbHble paBHEHHs BBICIIMX HopsakoB. 3anada Komm. JluddepenuuansHble
YpaBHEHHUS C IOCTOSTHHBIMU KO3 (UIIUEHTaAMH.
3. Cucrema nuHeHbIX AU epeHInanbHbIX YpaBHEHUI.

6.11 Bua v HAMMEHOBAHME TEMbI 3AHATUS

IIpakTuueckoe 3ansaTue Ne 11 (2 u). I[lonstue cinydaiftHOro coObITHS. BeposTHOCTh. DIeMeH-
TapHasi TEOPHs BEPOSATHOCTEU. METO Ibl BBIYUCIIEHUS BEPOSTHOCTEM

HpI/I MNOATOTOBKE K 3aHATHIO HCO6XO,Z[I/IMO O6paTI/ITL BHUMAaHHC Ha CICAYIOIHNE MOMCHTEI.

1. Ilonsartue ciydaiitHOTO COOBITHSA. BEpoATHOCTD.
2. DneMeHTapHast TEOPHsI BEPOATHOCTEA.
3.MeTonp!l BBIYHCICHUST BEPOSTHOCTEH.

4. YcnoBHasi BEPOSITHOCTb.

5. opmysa moOTHON BEPOSITHOCTH.

6. ®opmyna baiieca.
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6.12 Bua v HauMeHOBaHHE TeMbI 3aHATUA

IIpakTudeckoe 3ansaTue Ne 12 (2 4). Cxema bepuymnu. Teopemsl Ilyaccona m Myaspa-
Jlannaca

HpI/I IIOATOTOBKE K 3aHSATHIO HeO6XO,Z[I/IMO 06paTI/ITB BHHUMAaHHC Ha CICAYIOINE MOMCHTEI.

1. Cxewma bepnymm.
Teopema Ilyaccona.
3. ®opmynsl Myaspa-Jlamiaca, HTErpai BEpOSTHOCTEH.

no

6.13 Bua 1 HauMeHOBaHHeE TeMbI 3aHATHS
IIpakTuyeckoe 3ansaTue Ne 13 (2 u). HopmanbsHOe pacnpeiesieHne U ero CBOWCTBa
HpI/I IIOATOTOBKE K 3aHATHUIO HCO6XOI[I/IMO 06paTI/ITB BHUMAaHHMC Ha CICAYIOIHNEC MOMCHTEI.

1. TuckpeTHble ciydaiiHble BETUYUHBI.

2. OyHKIMS pacrpeieieHus i €€ CBOIMCTBA.

3. MaremaTtuueckoe 0XHIaHUE U AUCIIEPCUs IUCKPETHON CiIydyaifHON BEJIMUMHBI.

4. HenpepbIBHBIE CITy4aliHbIE BEJINYNHBI.

5. DyHKIM pacnpeeseHus, IJI0THOCTh BEPOATHOCTH CIy4aiHOM BEIMUMHBI, UX B3aUMOCBS3b U
CBOMCTBA.

6. MaremaTtrndeckoe OXXHIaHUE U AUCTIEPCUS HETTPEPBHIBHOW CITy4aifHOW BEIIMYHHEI.

7. HopmasbHOE pacnpesielieHue 1 ero CBOUCTBa

6.14 Buag v HAaMMEeHOBAHME TeMbI 3AHATUSA

IIpakTuyeckoe 3anaTue Ne 14 (2 u). Craructuyeckue OLUEHKH, IOTPEIIHOCTh OlleHKU. JloBe-
puUTeIbHAs BEPOSITHOCTh M JOBEPHUTEIbHBIN MHTEepBasl. OrmpenesneHue HE0OXOAUMOro o0bema
BbIOOpKU. [IpMHIIMT MaKCUMalIbHOTO MPaBIONOA00MS

HpI/I MNOATOTOBKE K 3aHATHIO HCO6XO,Z[I/IMO O6paTI/ITL BHUMAHHC HA CICAYIOIHNE MOMCHTHI.

1. T'enepanbHasi COBOKYIHOCTh U BbIOOpKa. Bapuannonusiii psa. 'uctorpamma, smnupuue-
cKkasi QyHKLUS pacnpeaeaeHns, BBIOOPOYHast CPEIHss U AUCTIEpCHsl.

2. CraTHUCTUYECKHE OLIEHKH, IMOTPEITHOCTh OIeHKH. JloBepuTenbHast BEpOSTHOCTh U JIOBE-
puTeIbHbIN nHTepBai. OnpeaenaeHne HeoOX0IMMOro 00beMa BEIOOPKH.

3. TIpuHIMT MaKCHMaJIbHOTO MPAaBIOTIOAO0MS.

6.15 Bua u HaMMeHOBaHHE TeMbI 3aHATHS

IIpakTnyeckoe 3ansaTue Ne 15 (2 u). [lonstie o kputepusix cornacus. [IpoBepka rumnoress! o
3HaYEHUH MapaMeTpoB HOpPMaJbHOTO pacrpeaeneHus. [IpoBepka runoressl 0 BUAE pacipenene-
HUS

HpI/I MNOATOTOBKE K 3aHATHIO HCO6XO,Z[I/IMO O6paTI/ITL BHUMAaHHC Ha CICAYIOIHNE MOMCHTEI.

1. TlonsiTHE O KPUTEPUAX COTIIACHSI.
ITpoBepka runoTe3sl 0 3HAYEHUH TapaMETPOB HOPMAJIbHOTO PacpeesICHUS.
3. TIpoBepka rumoTe3sl O BUJE pacrpeieeHus
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