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PabGouasi nporpaMma JHCIMIUIHHBI «AjireOpa ¥ reOMeTpHsD) COCTaB/ICHa B 2022 rony
B cOOTBEeTCTBMM ¢ TpeGoBanmsmu GI'OC BO OGakamappuara 1o HalpapjieHAo
noaroroBku 02.03.02 dynjaMenTanbHast uHdopmaruka M nH(pOpMaLIMOHHbBIE
rexnonoruu ot 23.08.2017 No 808

PaspaGorunk: Kadempa audepeHuuanbHbix ypaBHEHHH #  (QYHKIHMOHAIBHOTO
ananusa, M6parumos Mypay I'ajokiesud, K. §.-M. H., JIOLEHT.

Pabouast nporpamMma THCIUIUTHHEI 0JJ00peHa:
Ha 3acenanuu kadempsl auddepeHIHATbHBIX ypaBHEHHH M (QYHKIHOHAIBHOIO
ananmsa ot « 15» e 2022 r., IpOTOKOJI Ngi.
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. 2022 r., mpoToxon Ne 7 .
V/

Puzaes M.K.

AHBl COIJIACOBaHA C  y4eOHO-METOIMYECKHM
P02

I"acanramxuesa A.l.




AHHOTauus padodeil NPOrpaMMbl TUCUUILIHHBI

Hucrummaa  «Anrebpa ©W  TeoMeTpus» BXOAUT B 00sS3aTENbHYIO YacTh
oOpasoBarenpHON  TporpamMmbl  OakanmaBpuata 1o  HampasieHuto  02.03.02
dyHnameHTanbHas nHGopMaTHKa U MHPOPMAITMOHHBIC TEXHOJIOTHH.

JlucuuminuHa peanusyeTcsl Ha (akKylIbTeTe MAaTeMaTHKH M KOMITBIOTEPHBIX HAyK
kadeapoit tuddhepeHInaIbHBIX YPaBHEHUH U (YHKIIMOHAIBHOTO aHaIu3a.

ConepxaHue  JUCHUIUIMHBL ~ OXBAaThIBA€T KPYr  BOIIPOCOB,  CBSI3aHHBIX €
dbopMHpOBaHHEM M PA3BUTHEM Yy CTYJEHTOB MPOGECCHOHATBHBIX U CHEIHATbHBIX
KOMIIETCHLIUN, TO3BOJISIIONIMX UM Ha 0a3e OCBOCHHBIX TEOPETHUYECKUX U
PAKTUYECKUX OCHOB MaTEMaTUYECKOTO amnmnapara OCYUIECTBJISITh
npo(hecCHOHANBHYIO 1eATEIBHOCTb.

JucuumuinHa HaueneHa Ha (GOPMUPOBAHKE CIEAYIOMUX KOMIETEHIUH BBITYCKHHUKA!
yHuBepcanbHbix — YK-1, o0menpodeccrnonansubix — OIIK-1, nmpodeccnoHanbHbIX —
[TK-2.

Hpel'IOIIaBaHI/IG AUCHUIITIMHBL IIPECAYCMATpUBACT IIPOBCACHUC CIICAYIOIINX BHIOB
y"I€6HI)IX 3aHSATHIM: JICKIUHU, ITPAKTHYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta.

PabGouast mporpamma IUCHHMILIUHBI TPEAyCMaTpUBaET MPOBEJACHUE CIIETYIOIINX
BUJIOB KOHTPOJISI yCIIEBAEMOCTH B (hOpME KOHTPOJIBHON PabOThI, KOJJIOKBUYMA.

[IpomexxyTOUHBIN KOHTPOJIB B (hOpME 3a4eTa 1 dK3aMEHa.

OO0BeM IUCIHUILUIMHBL 8 3a4eTHBIX €IMHUII, B TOM YHCIE B aKaJeMHUYECKHX dacax IO
BHJIaM yueOHBIX 3aHATHI 288 .

O0beM TUCHMIUIMHBI B OYHOUN popme

YueOHble 3aHATHSI ®opma
B TOM YHCJIE IIPOMEKYTOUHON
o KonraktHas paboTa oOyuaromumxcs ¢ KCP CPC, B aTTecTaluu
§ Mpeno/iaBaTesieM TOM (3auer,
3 g W3 HUX ancne | Auddepenunposa
© R g Jle | JIabopa | IlpakTid | KOHCYN 9K3. HHBIH 329€T,
5 KL | TOpHBIE €CKHe bTallUU 9K3aMEH)
WU | 3aHATHS | 3aHATHUSA
1 144 | 72 | 36 0 36 - - 72 3ayer
2 144 | 56 | 28 0 28 - - 52+36 9K3aMeH
uroro | 288 | 128 | 64 0 64 - - 124+36 3a4eT, DK3aMeH




1. Ies1u 0cBOEHHUA AMCUMIIIMHBI

LlenstMu OCBOEHHS NUCUUIUIMHBI «Anredpa M TEOMETpUsD SIBISIETCS HU3y4eHUE
CTyICHTAaMH TaKHW€ NOHATUHW KAaK MaTpHIla, ONPEACIMUTENHA N-TO MOPSAIKA, METOIBI
pEIIeHUsI CUCTEM JIMHEHHBIX alreOpandyeckuxX ypaBHEHUH, MHOTOWICHBI. Takxke
CTYICHT JOJKEH YCBOUTDH MOHATHE TMPOCTPAHCTBEHHBIX OOBEKTOB (TOUKH, MPSIMBIE,
IUIOCKOCTH, (QUIYypbl, T€Ja U T.1.) C HOMOIIbIO METO/AAa KOOPAMHAT, HCIOJIb3Ys
anmnapar ajreOpsl.

2.Mecro nucuuniannbl B crpykrype OIIOII 6akanaBpuara

HuctuminHa «Anredpa U reoMeTpus» BXOIuT B oOs3atenbHyio yacTh OIIOII, mo
HarnpaBiieanto 02.03.02 dynmamenrtanbHas uHQOpMaThka W WHOOPMAIIMOHHBIC
TEXHOJIOTHH.

AnreOpa U reomMeTpusl SBISIOTCS OJHUMHU W3 HAYAJIBHBIX Pa3JeiOB COBPEMEHHOU
MaTeMaTHKd ¥ UIPAlOT BaXHYK pPOJb B OCO3HAHHOM OCBOCHHH APYTHX
MaTeMaTHYeCKNX M TPUKIATHBIX JWCIHWIUIAH, T.K. amnmapar ajreOpbl W METOIbI
AHATMTHYECKOM TEOMETPHUU HAXOMIT CaMO€ IMUPOKOE NPHUMEHEHHE BO MHOTHX
HayKax, Ha TICPBBIA B3TJIS], BEChbMa OTAAJIICHHBIX OT MaTEMAaTUKH. DTH JUCITUTUTHHBI
BMECTE C MaTEMaTHYCCKUM aHAJIM30M, Teopued (YHKIMM KOMIUIEKCHOTO U
JEUCTBUTEIHLHOTO TIEPEMEHHOTO SBJISIOTCS (PYyH/IaMEHTOM, Ha KOTOPOM CTPOMTCS BCS
MaTeMaTu4ecKasi HayKa.

3. Komnerenuuun ody4arwmuerocsi, opMmupyemMmbie B pe3yjabTaTe 0CBOCHUS
AUCUMILTHHBI (MepeYeHb MIIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHs )

Koa n nanumenoBanue | Kox u HaumenoBanue | Iliianupyemsie IIpouenypa ocBoenust
KOMIIETeHIIUH U3 HHIMKATOpPa pe3yJbTaThl
o1oI1 AOCTHKEHUSA o0y4eHHUs
KOMIIeTEeHIUI

YK-1. VK-1.1. 3naer 3HaeT: CTPYKTYpy KoncnektupoBanue u
Crniocoben HNPUHIUIBI cOopa, 3aj1a4u B 00J1aCTH popaboTKa
OCYIIECTBJISITh TIOUCK, | OTOOpa M 000OIICHUST | MaTeMaTHKH, JIEKIITHOHHOTO
KPUTHYECKUM aHAIN3 | MHpOpMAIUH. TEOPETUYECKOMN MaTepuana.
U CUHTE3 MEXaHHUKHU U PU3UKH, a | YUacTHe B
uHpopManuy, TaKxe 0a3oBbIe MPAKTUYECKUX
MIPUMEHSTh COCTABJISIIOIIUE TAKUX | 3aHATHSAX.
CHCTEMHBIH MOAX0] 3ajau. CamocrosTenbHas
JUTS peieHust VmMmeer: pabora.
MOCTaBJICHHBIX 3a/1a4 aHAJIN3UPOBAThH

ITOCTaHOBKY JIaHHOU

MaTeMaTH4eCKOn

3ajaui,

HEOOXOINMOCTh U

(WM) JOCTaTOYHOCTH

uH(popMaLuu 1Jis ee

pelIeHus.

Bnaneer: HaBEIKaMU

cbopa, otbopa u

000011IeHIST HAYYHOH

uHpopManuu B




obnactu
MaTEMATUUYECKHAX
JIUCITUTLINH.

VK-1.2.Ymeer
COOTHOCHUTD
Pa3HOPOIHBIC SBJICHUS
Y CUCTEMAaTU3UPOBATH
UX B paMKax
M30paHHBIX BUJIOB
po¢eCCHOHAIBHON
JIeSITENLHOCTH.

3HaeT: MPUHITUIIBI
MaTEeMaTH4YECKOIO
MOJIETTUPOBAHUS
Pa3HOPOJIHBIX
SIBIICHHH,
CHCTEMAaTU3alN1
Hay4YHOU WH(pOpManuu
B 001acTu
MaTeMaTHKU U
KOMITBIOTEPHBIX HaYK.
VYMeeT: cHCTEMHO
IMOJIXOJIUTh K
pELIEeHUIO 3a/1a4 Ha
Pa3HOPO/IHBIC SIBJICHUS
B o0J1acTu
MaTeMaTUKU U
KOMITbIOTEPHBIX HaYK.
Brnaneer: HaBBIKamMu
CHCTEMAaTH3aluH
Pa3HOPOIHBIX
SIBJIEHUW IIyTEM
MaTeMaTHYECKUX
HWHTEpHpeTanui u
OLICHOK

VYK-1.3.meet
MPAKTUYECKUI OTBIT
paboThI ¢
UH()OPMAITMOHHBIMHI
HMCTOYHUKAMU, OTIBIT
HAy4YHOTO MOMCKA,
CO3/IaHMSI HAYYHBIX
TEKCTOB.

3HAeT: COBPEMEHHBIE
METO/IbI cOopa u
aHaJIM3a Hay4YHOTO
MaTepuaia ¢
HCII0JIb30BaHNEM
MH(OPMaLMOHHBIX
TEXHOJIOTHIi;
OCHOBHBIE METO/IbI
paboThI ¢ pecypcamu
cetu MHTEpHET.
YMeer: IPpUMEHSATH
COBPEMEHHBIE METO/IbI
U CpeJCTBa
aBTOMATHU3UPOBAHHOTO
aHaIn3a u
cUcTeMaTHU3aIuu
HAyYHBIX JaHHBIX;
MIPAKTUYECKH
UCII0JIb30BaTh HAyYHO-
o0Opa3oBaTenbHbIC
pecypcel HTEpHET B
HAYYHBIX
UCCIIE/IOBAaHMSIX U B
JIeSITEIIbHOCTH
neaarora.

Bnaneer: HaBeIKaMu




UCIIOJIb30BaHUS
WH(pOpPMaAITMOHHBIX
TEXHOJIOTUH B
OpraHu3aluu 1
MIPOBEICHUHN HAYIHOTO
UCCJIEIOBAHMS;
HABBIKAMU
MCIOJIb30BaHUS
COBpPEMEHHBIX 0a3
JTAaHHBIX; HABBIKAMHU
IPUMCHCHUS
MYJIbTUMEAUMHBIX
TEXHOJIOTHI
00paboTKu 1
MIPEICTaBICHHUS
nHpopManuu;
HaBBIKAMU
aBTOMAaTHU3AINH
MOJITOTOBKH
JIOKyMEHTOB B
Pa3IMYHBIX TEKCTOBBIX
U rpauaecKux
penakTopax.

OIIK-1

Crnioco0OeH npuMeHsTh
(byHIaMEHTaJIbHBIC
3HaHUA, IIOJTYYCHHBIC B
obnactu
MaAaTEMATHYCCKUX U
(Wnn) ecTecTBEHHBIX
HAyK, 1 IOJIb30BaTh UX
B npoeccroHanbHoi
JeSTeTbHOCTH

OIIK-1.1. 3naer
OCHOBHBIC TTOJIOKCHUS
Y KOHIICTIIIHY B
obnactu
MaTeMaTU4eCKuX 1
€CTECTBEHHBIX HaYK,
0a30BbIe TEOPUU U
HUCTOPUH OCHOBHOTO,
TEOpUn
KOMMYHUKAI[MH; 3HACT
OCHOBHYIO
TEPMHHOJIOTHIO.

3HAeT: TEOPETUUECKUE
OCHOBBI 0a30BbIX
MaTEMaTHYECKHUX
JUCLUILINH
(MaTeMaTu4ecKoro
aHanu3a,
KOMIUIEKCHOTO U
(YHKIIMOHAJILHOTO
aHaJM3a aaredpsl,
nuddepeHaTbHBIX
YPaBHEHUH,
JUCKPETHON
MaTEMaTHKH U
MaTeMaTU4eCKOn
JIOTUKH, TEOPUHU
BEPOSATHOCTEN U
MaTeMaTHYECKON
CTaTUCTUKH, TEOPUEN
CIIy4alHbIX
IIPOLIECCOB,
YHCJIEHHBIX METOJOB),
a TaKxke
TEOPETUYECKOUN
MEXaHHUKH, PU3UKU.
YMeer: pemars
3a/1a4u, CBSI3aHHBIE C
UCCIJIEJOBAaHUEM
pa3IMYHbIX METOJIOB,
MIOJIyYEHHBIX B
o0nactu

KoHcniektupoBanue u
npopaboTka
JIEKIIHOHHOT'O
MaTepuaa.

VYuyactue B
MTPAKTUIECCKIX
3aHATHIX.
CaMocrosTebpHas
pa0ora.




MaTeMaTUYCCKUX U
(U3UYECKUX HAYK.
Brnaneer: 6a30BbIMH
METOAaMH TI0
UCCJICIOBAaHUIO
MaTeMaTHYECKUX U
CCTCCTBCHHOHAYYHBIX
3ajay.

OIIK-1.2. Ymeer
OCYIIECTBIISATh
MIePBUYHBIN cOOp U
aHaJIM3 MaTepuaa,
UHTEPIPETHPOBATH
pa3nyuHbIC
MaTeMaTHYCCKUE
OOBEKTHI.

3HaeT: crnocoObl
OCYIIECTBIICHUS
MIEPBUYHOTO cOOpa n
aHaJIM3 MaTepuaa.
YMeeT oCymecTBIATh
NEPBUYHBIN cOOp U
aHaJIM3 Marepuala,
UHTEPIPETHPOBATH
pa3JInyHbIC
MaTeMaTU4YeCKue
OOBEKTHL.

Brnaneer: HaBBEIKamMu
IIEPBUYHOIO cOOpa 1
aHaJIM3a MaTepuaa,
HHTEPIPETUPOBAHUS
pa3IMYHBIX
MaTeMaTHYECKUX
00BEKTOB.

OIIK-1.3. Umeer
MPAKTUYECKUI OTBIT
paboThI C pereHrneM
CTaHJAPTHBIX
MaTeMaTUYECKHX
3a/1a4 ¥ IPUMEHSIET
€ro B
npoQeCCHOHAIBHON
JIeATEIbHOCTH.

3HaeT: pa3InyYHbIC
MeTO/Ibl paboTHI C
peleHneM
CTaH/IapPTHBIX
MaTeMaTHYECKHUX
3ajad.

YMeeT: npakTHYeCKui
OTIBIT PabOTHI C
peleHneM
CTaH/IapTHBIX
MaTEeMaTHYECKHUX
3ajad.

Brnaneer: HaBbIKaMu
MPAKTUYECKOTrO
IIPUMEHEHHUS €T0 B
po¢eCCHOHATBHON
JIESITEIBHOCTH.

IIK-2. CrmocoOHOCTE
MOHUMATh U
MPUMEHSTHh B HAYYHO-
HCCIIeI0BATEIbCKON U
MPUKJIATHON
JIeSITEIbHOCTH
COBPEMEHHBII
MaTeMaTUYeCKUM
armapar, OCHOBHbIE

IIK-2.1. 3naer
OCHOBHBIE€ METOJIBI
pemeHI/m HpI/IKHaJIHI)IX
3a/1a4y, COBPEMEHHbIE

3HaeT OCHOBHEIE
METO/bI PEIICHUS
HpI/IKJ'Ia)IHBIX 3aaa4,
COBPEMEHHBIE METO/IbI

METO/IbI WH(pOPMAITMOHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHIA.
TEXHOJIOTHIA.

[IK-2.2. Ymeer YMeeT KOPPEKTHO

KOPPEKTHO 0(hOPMUTH

0OPMHTH PE3yIbTATHI

KoncnektupoBanue u
npopaboTKa
JIEKITHOHHOTO
MaTepuana.

VYyactue B
MPAKTUIECKUX
3aHATHSIX.
CamocrosiTenbHas
pabora.




3aKOHBI
€CTCCTBO3HAaHHA,
COBPCMCHHBIC A3bIKA

pE3yJIbTaThl HAYYHOTO
TpyZa B COOTBETCTBUH
C COBpEMEHHBIMU

HAy4YHOTO TPyJa B
COOTBETCTBHUH C
COBPEMEHHBIMH
TpeOOBAHUSIMU.

IPOTrPaMMHPOBAHHSA U | TPEOOBAaHHSIMHU.
IIPOrpaMMHOE [TIK-2.3. Nmeer
obecrieueHue; NPAaKTHYECKUN OTBIT
OTlepallMOHHbIC UCIIOJIb30BAHUS CETH
CHCTEMBI U CETEBBIC Wurepner,
TEXHOJIOTHH. AQHHOTHPOBAHUS,
pedepupoBaHusl,
oubnmorpaduyeckoro

pa3bICKaHus U
ONUCAHUS, OTBIT
paboThl ¢ HAYYHBIMU
HMCTOYHHUKAMU.

Nmeer nmpakTuueckuit
OIIBIT UCIIOJIb30BAHUS
cetu MHTEpHeET,
aHHOTHPOBAHUS,
pedepupoBanus,
oubmuorpaduueckoro
pa3bICKaHUs U
OIKCAHMUSI, OTIBIT
paboThI ¢ HAYYHBIMH
HCTOYHHUKAMHU.

4. O0beM, CTPYKTYpa U COAePKAHNE JUCHUILINHBI

4.1. O0ObeM IUCHHUIUIMHBI COCTaBIgeT 8 3a4eTHBHIX e€auHuI, 288 akageMHUYEeCKHX

4acoB.
4.2. CTpyKTYpa I¥CHUILIHHBI
4.2.1. CtpykTypa AUCHHUIUIMHBI B OYHOU opme

Buasbi yueoHoii padoThI,
Ne Paszpnenbl u Tembl -3 BKJIIOYasi CAMOCTOSITEIbHYIO
n/n JUCHHMNJIMHBI 5 paboTy CTYy1eHTOB U DopMbI
= S TPYA0E€MKOCTh (B Yacax) TeKyIIero
;13 b1 KOHTPOJIA
) & = F o=
=
©lg S|E |EE|v | &
1) 8 & < = [~ QO
s A ) g g @) =z
= =

1 Moayas 1. KomijiekCHbIE YHCJIA.

2 Tema 1. KoMmriuiekcHbie 1 1-4 36 |8 8 20 YcTHBIH ompoc,
ymcna. J|BydneHHbIe MUChMEHHAS
ypaBHeHus. Pemenue KOHTPOJIbHAS
ypaBHeHUl 3, 4 cTeneHu. pabota

3 HTroro mo moxymio 1: 1 1-4 36 |8 8 20 KommokBuym

4 Mogayab 2. MaTpuubl ¥ onpeeTuTesIm.

5 Tema 2. Matpurer, aevictust | 1 5-6 16 |4 4 8
Haj MaTpuramu. O6paTHast
Marpuiia. Panr maTpusl.

6 Tema 3. Onpegenurenu n-ro | 1 7-9 20 |6 6 8 YcTHbIH ompoc,
nopsinka. CBoiicTBa MUCbMEHHAs
onpeaenuteneil. Teopema KOHTPOJIbHAA
Jlannaca. Onpenenurenu pabora
CIICLMAJIBHOTO BUA.

7 HToro mo moayo 2: 1 1-9 36 |10 10 16 KouutokBrym

8 Moayas 3. CucteMbl JHMHEHHBIX aJredpandecKux YpaBHeHHId.

9 Tema 4. Cucrembl TuHEHHBIX | 1 10-13 |36 |8 8 20 N

. YcTHbI ompoc,
anredpanvecknx ypaBHEHUH.
MMCEMEHHAS

Mertoap! pelieHusT CUCTEM

M KOHTPOJIbHAS
JMHEWHBIX anreOpandecKux

N pabota

ypaBHEHUH.




10 | Aroro mo moxyJmo 3: ‘ 1 ‘ 10-13 ‘ 36 ‘ 8 ‘ 8 ‘ 20 ‘ ‘ Komnoksuym

11 | Moayab 4. MHOrO4JI€HBI.

12 | Tema 5. Muorounensr, HOJ. | 1 14-18 |36 |10 10 16 YcTHBIH ompoc,
Cxema ['opuepa. OcHOBHas MTHCEMEHHAS
TeopeMa anreOpsl. KOHTpOJIbHAS

pabota

13 | Toro mo moayJw 4: 1 14-18 |36 |10 10 16 Konnoksuym

14 | Hroro 3a 1 cemecTp: 1 1-18 144 | 36 36 72 3auer

15 | Monyas 5. Ilpocreiinme 3a1a4n aHAJTUTHYECKOH reoMeTpun. BekTopbl.

16 | Tema 6. [Ipenmer u 3amaun 2 1-2 18 |4 4 10
AT". CucteMbl KOOPAMHAT.

IIpocteitune 3anaun VYcrHbIi onpoc,
AHAJTMTUYECKOI T€OMETPHH. MHChMEHHAs

17 | Tema 7. JleticTBus Ha 2 3-4 18 |4 4 10 KOHTPOJIbHAS

BekTopamMu. CKalsIpHOE, pabota

BEKTOPHOEC, CMCIIaHHOC
IMPOU3BCACHUC BEKTOPOB.

18 | Mroro mo moayJo 5: 2 1-4 36 |8 8 20 Komnoksuym

19 | Moayas 6. IlpsiMasi M IJIOCKOCTb.

20 | Tema 8. [Ipsimas Ha 2 5-8 36 |8 8 20 YcTHBIH ompoc,
IJIOCKOCTH. I110CKOCTS. [IMCBMEHHAs
[psimast B mpocTpaHCTBeE. KOHTPOJIbHAS

pabota

21 | toro mo MoayJo 6: 2 5-8 36 |8 8 20 Kommoksuym

22 | Moayas 7. Kpussle 2-ro nopsiaka. [loBepxnoctu 2-ro nopsiaka.

23 | Tema 9. Kanonuueckue 2 9-10 16 |4 4 8

YPaBHEHUS KPUBBIX 2-TO
nopsiaka. YpaBHEHUSI KPUBBIX

N VYeTHBI ompoc,
2-T0 Mopsi/iKa B IOJSIPHOR

CHCTEME KOOP/IMHAT. TCBMCHHAA
24 | Tema 10. YpaHenns 2 |11-13 |20 |8 8 4 Kongom’Ha"
IIOBEPXHOCTEN BPALLEHUS. babota
Kanonnueckre ypaBHEHUS
MTOBEPXHOCTEH 2-TO MOPSJIKA.
25 | UToro mo moayJo 7: 2 9-13 36 |12 12 12 Konnoksuym
26 | Moayas 8. IloaroToBka K 3K3aMeHy
27 | llonroToBka K 9K3aMeHY 2 14 36 36 OKk3ameH
28 | UToro mo moay.Jo 8: 2 14 36 36 OKk3aMeH
29 | Uroro 3a 2 cemecTp: 2 1-14 144 | 28 28 88 Ok3aMeH
30 | Hroro: 1-2 [1-32 288 | 64 64 160 Ok3aMeH

4.3. Conep:xaHue TUCHHUILJIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aejiam)
4.3.1. Coaepxanue JeKIMUOHHBIX 3aHATHI 1O IUCIIUILIMHE

1 cemecTp
Moayas 1. KoMmmiekcHble Ynciia

Tema 1. KowmmiekcHsle uwncna, omnepauud Hax HAMH. AsnreOpanyeckas W
TPUIOHOMETpHUYEcKas (popMa KOMIUIEKCHOTO 4ucia. V3BiedeHne KOpHs KBaJIpaTHOTO W3
KOMIUIEKCHOTO uHcia. Bo3BeneHue B CTENEHb U H3BJICUEHHE KOPHSA N-0il CTENEHH.
JIByuneHHble ypaBHeHUs. Pemienue ypaBHeHuii 3, 4 creneHu.

MogayJb 2. MaTpuusl 1 onpeaeauTe

Tema 2. Matpuisl U onepauuu HaJ HUMU. TpaHcoHUpoBaHHAsE MaTpuia. OOpaTHas

Matpuia. Panr matpuusl. Metoa okalMIISIOIIMX MUHOPOB BBIYUCIICHHS paHTa MaTPUIIBL.



Tema 3. Ilonarue ompenenutens N-ro mopsaka. Teopema Jlammaca BBIYHCICHHS
onpeaenurens N-ro nopsaka. CeoiicTBa ompenenuteneil N-ro nopsaka. OnpeaenuTeny
CIIeLMAIFHOTO BU/IA.

Mopyab 3. CucTeMbl JTUHEHHBIX aJredpandecknux ypaBHeHuUil

Tema 4. OOuue NMOHATUS CUCTEMBI JMHEHHBIX anreOpanuecKkux ypaBHEeHUM. Meton
Kpamepa u MaTpuuHbIi METOJ PEUIEHUS CUCTEM JIMHEHHBIX aareOpandyecKux ypaBHEHUM.
Merton T'aycca pemieHuss CHCTEM JIMHEWHBIX alreOpanveckux ypaBHeHUH. Teopema
Kponekepa-Kamennm coBMECTHOCTH CHCTEM JIMHEHHBIX anreOpanuecKuX YpaBHEHHH.
OAHOPOIHBIE CUCTEMBI JINHEWHBIX aIre0panuyecknuX ypaBHEHUH.

MonayJb 4. MHOTO4/1€HBI

Tema 5. MHorousieHsl U JEHCTBHSA HAJ HUMH. J[elleHHEe MHOTOYICHOB C OCTATKOM.
Jlenutenn w ux cBoicTBa. HamOonpmnii oOIUH JEIUTENh MHOTOUYWICHOB. AJTOPUTM
EBkmuna nHaxoxnenus HOJl MHorowieHoB. BzaummHO mnpocThie MHOrowieHsl. KophHu
MHorowieHoB. Teopema be3y. Cxema I'opuepa. Kpatnbie kopHu MHOro4seHoB. OCHOBHas
TeopeMa anreOpsl u cineacTBus u3 Hee. @opmynsl Buera.

2 ceMecTp

Moayas 5. IIpocreiimme 3a1a4u aHAJTUTHYECKOH reoMeTpun. BekTopsbl

Tema 6. Brenenue: npeameT U 3aa4n aHATUTHYECKON reomeTpun. AddunHas
cucrema koopauHar B E, u Es. I[IpsimoyronbHas nexkaproBa cucrema KOOpJIAWHAT Kak
YacTHBIN ciayyail oOmei ahp@UHHON cruCTEMbI KOOPAUHAT.

[Ipocreitmue 3anaum aHATUTUYECKON TEOMETPUM:

1) paccrosiHue MeXIy TOYKaMH; 2) JEJICHHE OTpe3ka B JaHHOM OTHONICHUU;
3) myomaas TpeyroJibHUKA.

[TonsipHast cuctemMa KOOpJIMHAT Ha IUIOCKOCTH, IWIMHIApPUYECKas U cdepudeckas
CHUCTEMBI KOOPAMHAT U CBSI3b C AEKAPTOBOM MPSAMOYTOJIBHOM.

Tema 7. Bextopsl. CroxeHue BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
[lonsTie NMHENHOW 3aBUCUMOCTH BEKTOPOB. basuc. Teopema 0 €aMHCTBEHHOCTH
pasNoKeHHUsT BEKTOpa Mo JaHHoMy Oaszucy. Koopaunater Bektopa. CkansipHOe
MPOM3BEICHUE BEKTOPOB U €r0 CBOMCTBA. BEKTOpHOE MPOU3BEAECHNE BEKTOPOB U €TO
cBoiicTBa. CMemaHHOE€ TPOU3BEJACHHE BEKTOPOB M €ro CBOMCTBA. J[[BoitHOE
BEKTOPHOE MPOU3BEICHUE BEKTOPOB.

Mopayas 6. [IpsiMmasi 4 IVIOCKOCTH

Tema 8. I[lpssmas nuHMS Ha TUIOCKOCTH. KaHOHMYECKOE W MapaMeTpUUECKUe
YpPaBHEHHUS MPSAMOM. YpaBHEHHE MPAMON, NPOXOIALIECH Yepe3 HOaHHYI TOUYKY
NEePIEeHIUKYIAPHO JaHHOMY BekTopy. OOiiee ypaBHEHHE TPSAMOM U €ro
WCCIIEIOBAHUE. YPABHEHUE TMPSIMOM, MPOXOMSIIIEM 4Yepe3 [BE JaHHBIE TOYKHU.
VYpaBHenue npsmMoit “B oTpe3kax’. YpaBHEHUE MIPSIMON C YTIIOBBIM KOA(DPHUITUEHTOM.
Yrosn Mexay AByMs NPSAMBIMH. Y CIOBHUS NApAJIEIBHOCTH U IEPIECHINUKYJIAPHOCTH
AByX mpsMbiX. HopmanbHOe ypaBHEHHME IUIOCKOCTHM U TPUBEICHHE OOIIEro
YpPaBHEHHUS K HOPMaJbHOMY BHIYy. PaccTosHME OT TOYKH 0 MPSIMOM Ha IJIOCKOCTH.
ITy4ok npsMBIX.

[TnmockocTh. YpaBHEHHE IJIOCKOCTH MIPOXOIAIIEH Yepe3 NaHHYyl Touky. Ooiee
ypaBHeHHE  IuIOocKocTU. VccnenoBanne — oOmIiero  ypaBHEHUSI  IJIOCKOCTH.
[TapameTprueckne ypaBHEHHSI IUIOCKOCTH. YPaBHEHHE IIOCKOCTH MPOXOISIIEH
4yepe3 TpU JaHHbIE TOYKW. YPABHEHHE IUIOCKOCTH ‘B OTpe3Kax . Y CIIOBHS



MapajuIeIbHOCTH, IEPHEHAUKYISIPHOCTH M  COBHAAEHHUS JIBYX IIJIOCKOCTEM.
HopmanpHOe ypaBHEHHE TIIJIOCKOCTH M TMpPHUBEACHHWE OOIIEro ypaBHEHUS K
HOpMaJbHOMY BuAy. PaccTositHue OT TOYKM A0 IIOCKOCTH. IIydok miockocrei.
Cas3ka miockocreil. KaHoHnYeckoe U napaMeTpuyeckue ypaBHEHuUs npsimMoil B Es.

[IpsAmas kak JIMHUA NEepeceyeHus ABYX IUIOCKOCTEN. Y CIIOBUS NapaJuIeIbHOCTH
U TEPIECHIUKYIAPHOCTH ABYX IpsiMbIX B Ej. Ilpsamad m mockocts B Ez. Touxa
[IEPECCUCHHUS IPSIMOM " IJIOCKOCTH. YcnoBus napaJuIeIbHOCTH,
NEPHEHANKYJIIPHOCTH M NPHUHAMIEKHOCTH MPSAMOM U INIOCKOCTH. YTOJ MEXIY
OpsIMOM M IJIOCKOCTBIO. YTOJN MEXKIy IUIOCKOCTAMHU. PaccrosiHue OT TOYKH 110
npsamou B E3. Paccrosinue Mexay nByms npsiMbiMu B Egs.

Moayas /. KpuBsble 2-ro nopsiaka. [loBepxHocTu 2-ro nopsiika

Tema 9. OkpyXHOCTh. DJUIMIC, BBIBOJ KAHOHUYECKOTO YpaBHEHUS.
OKCUEHTPHUCHUTET U JUPEKTPUCHI IUIUIca. BripaxkeHue QpokanbHBIX paguycoB Yepe3
skcuenTpucurer. KacarenpHas k amumncy. OnTudeckoe CBOMCTBO JJUIUIICA.

['unepOona. BbIBOA KaHOHMYECKOTO YpaBHEHUS. ACHUMITOTHI THUIIEPOOJIBI.
Bripaxxenue (poKaJlbHBIX PalyCOB rUIepOOIbl Uepe3 IKCUEHTpUcUuTeT. OnTuyeckoe
CBOMCTBO TUIIEPOOJIBI.

[Tapabona. BeiBom kaHoHHMuYeckoro ypaBHeHus. KacartenbHas k mapabose.
OnTuyeckoe CBOMCTBO Mapaboibl. YpaBHEHUS TUAMETPOB JILIUIICA, THIEPOOJIBI U
napaboJIbl.

Tema 10. KaHoHuyeckue ypaBHEHHS IOBEPXHOCTEH BTOPOro MOPSIKA.
[ToBepxHoctu Bpamienus. TpexocHblil amuncouna. OIHOMOIOCTHBIN TUIIEPOOTIONI,
JIBYTIOJIOCTHBIA TUIIEPOOTIOUI. DIMUNTHYECKUN mapadosona. [ unepooamdeckuit
napabosions. Ilunuaapudeckue moBepxHOCTU. I[IpsMonuHelHBIE 00pa3yromme
OJIHOTIOJIOCTHOTO TUIEpOOIonaa U TUIIEPOOTNIECKOTO MmapadoIona.

Mogayas 8. [loaroroBka K 3k3aMeHy

4.3.2. Coaepxxanue NPAKTHYCCKUX 3aHATHI 110 JTUCHHUILIUHE
1 cemecTp
Monayas 1. KoMniiekcHbIe YucIa

Tema 1. KoMmiuiekcHble unciaa. /[By4ieHHble ypaBHeHus. PenieHne ypaBHeHni
3,4 creneHn
3ansatue 1. KowmrmiekcHble uucia. JleHCTBUS HaJ KOMIUICKCHBIMM YHCIIAMHU.
Pemenune 3anau.
3ansaTue 2. TpuroHomerpuueckas (popma KOMIUIEKCHOTO uucia. Bo3Bemenue B
creneHb. Pemenune 3amay.
3ansatue 3. KopHu M3 KOMIUIEKCHBIX uucel. JIBydieHHbIE ypaBHEHUs. PerieHue
3aaad4.
3ansarTue 4. Pemienue ypaBHeHuit 3-ii u 4-ii crenenu. Pemenue 3anay.

Moayas 2. MaTpuubl 1 onpeaeauTe
Tema 2. Marpuubl, aeiictBua Hax marpuunamu. O0parHas marpuna. Panr
MATPHUIbI
3ansaTue 5. Marpuiibl 1 eicTBUs HaJ HUMHU. Perenue 3amay.



3ansaTue 6. Beruncnenue oOparHoit matpuilsl. Panr matpuisl. Pemenune 3agau.

Tema 3. Omnpepenuresn N-ro mopsiaka. CpoiicTBa onpeneaurteneid. Teopema
Jlamuiaca. Onpenenurenu crequaJbHOr0 BUIA

3ansarue 7. Onpenenurenu N-ro nopsiaka. CoilicTBa omnpexaenureneil. Pemienue
3ajad.

3ansaTue 8. Teopema Jlannacca BeluMciIeHUs onpeaenuTenei. Pemenue 3aau.
3ansaTue 9. Onpenenureny cnequalbHOTO BUAa. Pemenue 3anay.

Moayab 3. CucremMbl JIUHEHHBIX aJIre0pandecKuX ypaBHEeHUH
Tema 4. Cucrembl JJHHEHHBIX aJredpanvecKux ypaBHeHuid. Meroabl peumieHust
CHCTEM JIMHEHHBIX aJIre0panvyecKux ypaBHeHU
3ansatue 10. Cucrempl JIMHEHHBIX anreOpanyecKnx ypaBHEHHH. Teopema
Kponekepa-Kanemm. Pemenue 3amay.
3anarue 11. Metong Kpamepa pemieHuss cUCTeM JMHEHHBIX allreOpanyecKux
ypaBHeHUH. MaTpUyHBI METOJl PEIICHUS CHUCTEM JIMHEHHBIX ajreOpandeckux
ypaBHeHuil. Pemienue 3agay.
3anarue 12. Merox [aycca pemeHus CHUCTEM JMHEWHBIX alreOpandecKux
ypaBHeHui. Pemenue 3anau.
3ansaTue 13. MeTroapl pelieHUs OJHOPOJHBIX CHCTEM JIMHEWHBIX alreOpandecKux
ypaBHeHuUl. Pemenue 3anauy.

MoayJb 4. MHOTO4Y/1€HBI
Tema 5. Muorowiensl, HOl. Cxema I'opuepa. OcHoBHasi TeopeMa ajredpbl
3ansitue 14. MHoOrowieHel W JCUCTBUA HaJa HUMU. JlelleHHME MHOTOWICHOB C
octaTkoM. JlenuTenu u ux cBorcTBa. Pemmenue 3amauy.
3ansaTue 15. HaubGonpmuii oOmmii penuresns MHOTOWwIeHoB. AnroputM EBknunaa
HaxoxaeHuss HOJ[ mHorowienos. BzauMHo nmpocTeie MHOTOWIEHBI. Pemenue 3amay.
3ansarue 16. Kopau maorouneHos. Teopema besy. Cxema ['opuepa. KpaTabie kopHH
MHOT'OWICHOB. Pemenue 3agay.
3ansaTue 17. OcHOBHas TeopeMa anreOphl U CeACTBUS U3 Hee. Pemenue 3amay.
3ansTue 18. ®opmynsl Buera. Pemenue 3amau.

2 cemecmp

MogayJas 5. IIpocTeiiime 3a1a4n aHAIUTHYECKOH reomeTpuu. BekTopsl
Tema 6. Ilpeamer u 3apmaunm AI. Cucrembl xkoopaunart. IIpocreiimimne 3axadu
AHAJIUTHYECKON reoMeTpUuM
3ausaTue 1. IlpsamoyronpHbie u adduHHBIE KOOPAWMHATHI TOYEK HAa TUIOCKOCTH.
Paccrossane Mexnay AByMsi TOUKaMy Ha IUIOCKOCTH. JlelleHue OoTpe3ka B JaHHOM
oTHomeHuu. [Tnomans TpeyronpHuka. Pemenue 3amay.
3anusarue 2. Ilomspuas, munuHapudeckas W cdepuyeckas CHUCTEMbl KOOPJUHAT.
Pemenue 3agau.

Tema 7. [eiictBusi Hag BekTopamu. CKajsipHOe, BEKTOPHOE, CMEIIAHHOE
NMPOoU3BeIeHNE BEKTOPOB



3ansaTue 3. Bekrtopsl. [lelictBuss Haj BektopamMu. CKalspHOE NPOU3BEIICHUE
BEKTOPOB. Pemenne 3anay.

3ansatue 4. BekTopHOE MNPOM3BEIECHHUE, CMEIIAHHOE IPOU3BEACHUE BEKTOPOB.
JIBOITHOE BEKTOPHOE MPOU3BEICHUE BEKTOPOB. Pemienue 3agay.

Moayas 6. [Ipsimasi ¥ IJI0CKOCTH
Tema 8. IIpsimas Ha muiockocTu. Iliockocts. IIpsiMasi B npocTpaHcTBe
3ansaTue 5. [Ipsmas nuHus Ha iockoctu. Pelienue 3amay.
3ansaTue 6. PaccrosiHue OT TOYKHU 10 MPSIMON. YTOJ MEXIy npsaMbIMU. Paccrosinue
MEXIy OpsiMbIMU. Pelienne 3anay.
3ansaTue 7. [Inockocts. CocTaBieHrEe YpaBHEHUSI INIOCKOCTH IO Pa3IMYHbIM
e€ 3amanusM. [lydok minockocren. Pemenue 3anay.
3ansaTue 8. YpaBHeHue npsaMoi B mpoctpancTse. Ilydok mpsimeix. PaccrosiHue ot
TOYKH J0 NPsIMOM B IPOCTpaHCTBE. Pemenue 3anay.

Moayas 7. Kpusbie 2-ro nopsiaka. [loBepxnocru 2-ro nopsiaka
Tema 9. KaHoHHM4YecKHMe YpaBHEHUSI KPHUBBIX 2-T0 MOPAAKA. YpaBHEHUs
KPHUBBIX 2-T0 MOPAJKA B MOJAPHOI cHCTeMe KOOPAUHAT
3anaTtue 9. VYpaBHeHHe OKpyXHOCTH. KaHOHMYecCKHe ypaBHEHHUs DJIUIMICA U
runep6oibl. Penenue 3anay.
3anaTue 10. KanoHuueckue ypaBHEHHUs Mapadoibl. YpaBHEHUE DIUINIICA,
runepboasl U mapaboiibl B MOJIAPHBIX KoopAuHaTax. Pemenue 3amay.

Tema 10. YpaBHeHuss moBepxHocTeil BpameHus. KaHoHnMueckne ypaBHEHUs
MOBEPXHOCTEH 2-T0 mMopsAaKa

3ansatue 11. KaHoHuyeckue ypaBHEHHsS TOBEPXHOCTEH BTOPOro MOPSAIKA.
[ToBepxHOCTH BpailieHus. Perenue 3aad.

3ausarue 12, TpexocHeni smaunconn.  OIHOTONOCTHBIA — THUIIEPOOJIOWI,
IBYIOJIOCTHBIA TUNEpOOIonI. DIunTuYeckuili mnapadonous. [ 'unepbosnyeckuid
napabosiou1. Pemienue 3anay.

3aunsarue 13. [{unuaapuyeckre moBepxHocTH. Pemenne 3amay.

3ansaTue 14. IlpsmonuHeliHble o0Opa3ylolue OJHOMOJIOCTHOTO Tullepboonia u
runepOomueckoro napadonounna. Pemenue 3anay.

Moayasb 8. IloaroroBka K 3K3aMeHy

5. O0pa3oBare/ibHbIE TEXHOJIOTHM.
B xoz1e ocBOEHHS AUCHUIUIMHBI TPEYCMATPUBAECTCS MPUMEHEHUE CIIETYOIINX

AKTUBHBIX METOJIOB OOy4EeHUS

1. BelnogHEeHHE NMPAKTUYECKUX 3aJaHUM C AJIEMEHTaMH UCCIIEI0BaHUS.

2. OTueTHbIE 3aHATHUS 110 pa3iesiaM.

3. BrinosiHeHME CTyIEHTaMU UHIWBUAYATbHON UCCIIEIOBATEILCKON PabOTHI 110

aHaJM3y 3aJlaHuM C TTIOMCKOM M BRIOOPOM METOAa MX pPEelIeHUs.
4. Pa300p KOHKPETHBIX 3a/IaHU.



6. YuyeOHO-MeTOAMYecKOE 00ecnedyeHre CAMOCTOSITEILHOM Pa00ThI CTYAEHTOB
6.1. [IpumepHOe pacnpeiesieHHe BpeMeHH CAMOCTOATEIbHOI padoThl CTYA€HTOB

Bun camocrosTensHO#M paboThI [Tpumepnas
TPYIOEMKOCTD,
a.4.
KommnnekcHbie uncna. J[Byunennsie ypaBHeHus. Pemenue ypasuenuii 3, 4 | 20
CTEIEHHU.
Marpuipl, AeiicTBus Hax Matpunamu. O0paTHast MaTpuna. Panr 8
MaTpULbL.
Omnpenenurenu N-ro nopsaka. CroiicTBa onpeaenureneid. Teopema 8
Jlanmaca. Onpenenureny CrieNUaIbHOIO BUJIA.
CucreMbl TMHEMHBIX aNredpandeckux ypaBHEHUNH. MeTobl peleHus 20
CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH.
Muorounens, HOJl. Cxema I'opaepa. OcHOBHas Teopema ajireopsbl. 16
[Ipenmer u 3amaun AI'. Cuctembl koopauHar. [Ipocreiinme 3anauu 10
AHAJIMTUYECKON F€OMETPHH.
JeiicTtBus Hax BekTopaMu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE 10
IIPOU3BEJICHAE BEKTOPOB.
ITpsimast Ha mockoctu. [lmockocTs. [IpsiMast B mpocTpaHcTBe. 20
Kanonudeckue ypaBHeHUS KPUBBIX 2-TO MOpPsiAKa. Y paBHEHUs KPUBBIX 2- | 6
r'0 NOPSIAKA B NOJSIPHOM CUCTEME KOOPJIMHAT.
VYpaBHeHUs NOBepXHOCTEN BpalleHus. KaHoHMUecKue ypaBHEHUS 6
MIOBEPXHOCTEN 2-T0 MOPsIKa.
IToaroroBka K 9K3aMeHy 36
Hroro CPC: | 124+36

Jlutepatypa Jj1s1 CaMOCTOATENbHON paOOTHI:

1. Hukonosa H.B. Kpartkuii kypc anredpsl u reometpuu. [Ipumepsl, 3a1auu, TECTbI
[DnexTpoHHBIN pecypc] : yuebHoe mocodue / H.B. Hukonosa, H.H. I'azu3oga,
I'.A. HukoHoBa. — DneKTpOH. TEKCTOBbIE JaHHble. — Kazanb: Kazanckuit
HAIMOHAJIBHBIN UCCIIEIOBATENLCKUI TEXHOJIOTUYECKN YHUBEpCUTET, 2014, —
100 c. — 978-5-7882-1711-6. — Pexxum nmocTyma:
http://www.iprbookshop.ru/61981.html

2. TermkeBuy, P.W. Jluneiinas anreOpa u ananutuyeckasi reometpus / P. W.
TermkeBuy, A. C. denenko ; mox pen. J.A.CynpyHeHko. - 2-¢ u3., nepepad. -
MuHnck : Bermiinn. mkona, 1976. - 544 c. : v - 1-42.

Mectonaxoxaenue: Hayunas 6ubnuoreka 'Y

6.2. Buabl 1 NOPSIAOK BBINOJHEHUSI CAMOCTOSTEILHON padoThl

. M3yueHue  JEKUMOHHBIX  MAaTEpHAIOB  (DJIIEKTPOHHBIE  BapUaHThl) U
PEKOMEHI0BAaHHOU JINTEPATYPBHI.

2. DBpobinmonHeHnwe WHIMBHUIYaIbHBIX 3aJaHUM HA COCTaBJIEHUE TMPOrpaMM U
MOJTOTOBKA K OTYETY 11O HUM.

3. Pemenue 3amady W yOPAKHEHUH, CPOPMYIMPOBAHHBIX B BJIEKTPOHHBIX
NPUIOKEHUSX K JICKIIUU

4. IToaroroBka K TEKyIIEMY U TPOMEKYTOUHOMY KOHTPOJIIO.

5. IloaroroBka K 3K3amMeHy.


http://www.iprbookshop.ru/61981.html

6.3. IlopsigoKk KOHTPOJIA:

1. baum-onpoc Ha nabopaTopHbIX 3aHATHIX, 2. [IpoBepka BBIMOJIHEHHS MaKeTa
3alaHUM U TIPUEM OT4YeTa MO HUM, 3. Texymmi KOHTPOJb 3a BBIIOJHEHUEM 337ad,
chOpMyIIMPOBAHHBIX B 3JEKTPOHHBIX BapHaHTax K Jekuuu, 4. [IpoMexyTodHbIi
OT4YEeT (KOJJIOKBUYMBI, K.p.), 5. DK3aMEH.

Texymuii KOHTPOJb BKJIIOYAET CUCTEMATHMUECKUHW OJUL-ONPOC U  IPOBEPKY
JIOMAIIHETO 3aJaHusl.

IIpoMeXKyTOUHBI KOHTPOJIb IIPOBOAUTCA B BHUAEC OTYETA IO IAKETaM 3aJaHHM,
IpeaBapUTEIbHAs IPOBEPKA PEIICHUI MPAKTUKYETCA 10 (aiiiaaM, OTHPaBICHHBIM I10
AIIEKTPOHHOM IOYTE.

WTOroBelii KOHTPOJb NPOBOAMUTCA B BUJE YCTHOTO SK3aMEHAa C 005A3aTeIbHBIM
YCTHBIM COOECEI0BAaHUEM.

Kpurepun BeICTaBICHNS OLEHOK:

«OTIIMYHOY» - BIAJCHUE TEOPETUYECKAM MATEPUAJIOM, BO3MOKHO, 3a UCKIIFOUECHUEM
JeTaje CIPaBOYHOTO IJIaHA, M HaJIMYME HAaBBIKOB PELICHUS 3a/a4;

«Xopomo» - BIaAcHUE pasnenamu «/lerictBua Hanx BektopamMm», «KpuBble u
IMOBEPXHOCTU 2-r0 nopsnka» «Meroael pemennss CIIAY» ymenue pemars 3a1auu
10 ATUM TEMaM,

«YZOBJIETBOPUTEIBHO» - 3HaHMs 10 pasaenam «lIpocreiimue 3anaun Al», «IIpsamas
U IUIOCKOCTBY, «MaTpulpl U AEUCTBUA HAJ HUMW» YMEHHUE pellaTh 3JIEMEHTapHBIC
3a1a4 U MOCELEHNUE 3aHATUM.

ITakeTt 33,[[3HHI>1 JJIA CaMOCTOSITEIIbHOMN pa6OTBI BbIAACTCA IIO HMCTCUCHHUIO MCCALla C
HavdaJla CCMCCTpPa, OIIPCACIIAIOTCA ITPCACIBbHBIC CPOKH UX BLIITOJIHCHUA U CAAYH.

6.4. [lpuMepsI 3a1aHNI 1JI51 CAMOCTOATEIHLHOTO PellleHu sl

CamocrosiTeibHasi padora 1
(@+if +(7-5i)2+2i)
(1—i)4+3i)

1. Beruuciaure

(4+2i)z, —(6-i)z, =—19+23i
2. Pemuth cuctemy ypaBHEHHI (5+ 2i)z N ( 4_3i)7. —8+4i
1 2
3. BbIunciIuTh (—3+3i)150, 1.
4. Peurnts ypaBrerne X° +(—2—i)x—(1-7i)=0.
5. BeIpas3uth uepe3 SiNX u COSX:  Sin6X.

CamocrosiTesibHas padora 2
1 0 0

1. BeryuciuTh onpenenuTenb A = |

o O - B

3
1
-1 3



1 56 -2 1 1
2 -3 4 1
2. Berauciuth mo Teopeme Jlammaca A=0 2 0 3 -1
4 -1 3 -2 4
0 2 0 0 2
13 1
3. Beruncnuts o0patnyio Matpuiy 4=|2 1 -2
01 3
1 2 -1 3 =2
-1 3 1 2 2
4. BeruncauTh panr MmaTpuisl A= 3 0 -3 -1 -6

0 -4 0 4 O
5 1 -5 2 -10

CamocrosiTesibHast padora 3
1. Pemuth cuctemy ypaBHeHui metonoMm ["aycca:
(X, +2X, =X, +2X, — X, =2,
3X, + X, +2X; +3X, + X, =6,
—2X; — X, + X3 — X, —2X; =2,
2X, +2X, +2X; +4X, —2X; =6.

2. Pemuth cuctemy ypaBHeHui MmetogoM Kpamepa:
2%, + 2%, — X5 + X, =4,
4X, +3X, — X3 +2X, =6,
8X, +9X, —3X; +4x, =12,
3%, +3X, —2X, +2X, =6.

3. Pemuth cucreMy ypaBHEHUI B MATPUIHOM BHJIC:
X, +2X, + X3 =0,
X, — X, +4X, =15,
2%, — X, — X5 =1.

CamocrosiTesibHasi pabora 4
1. Pazgemats f(x)=x®+4x® +2x* +x* +5x -1 Ha g(x)=x* —x>+2x* —x+3
2. Haittu HOJT f(x)=2x"+x*+2x* +x u g(x)=x* —3x® + x* = 3x
3. TTo cxeme Topuepa Haiitu f(-3) ecimm f(x)=x° —4x® +3x* —2x* —4x+3
4. Pa3noxuth 1o crenensM X+ 2 f(x)=x* —3x* +2x* —4x? +2x -1
5. ITocTpOUTH MHOTOUJIEH HANMEHBIIEN CTENEHH ¢ KOMILUIEKCHBIMU
K03 puIMeHTaMHU UMEIOIINI TBOHHON KOPEHB 2 U IPOCTOH I.



CamocrosiTeibHa" padora 5
1. Janbsl Tpu moOCIeNOBaTelbHBIX BepiuuHbl mapamnenorpamma A(-2;1),
B(1;3), C(4;0). Haiitu ueTBepTyI0 €10 BEPUIUHY.
2. Ha ocu OY maiitu Toukxy, pasHoyaanennyto ot touku M(-8;-4) u ot nauana
KOOP/IWHAT.
3. Onun u3 xoHunoB orpe3ka AB.naxomurcs B Touke A(2;3), ero cepenunoii

ciyxur touka M(1;-2). Haiitu npyroii konenr B otpeska.
4. BBIMHCIIATG IUIOWAL TPEYTONbHKUKA, BEPUIMHAMU KOTOPOTO CIyXKaT TOYKH

A(2;4), B(9;4), C(7;6).

5. Halt nipssMOyroJibHbIE KOOPAMHATBHI TOYEK, 3aJaHHBIX B LWIMHAPUYECKON
CHUCTEME KOOpAUHAT: 1) A(B,%,—Z); 2) B(Zﬁ,%,@ :

6. Halitu cdepruueckue KOOPAWHATHI TOYEK, 3aJaHHBIX B MPSIMOYTOJBHOM
JeKapToBOi cucteMe koopauHart: 1) A(-3, V3 ,—2); 2) B(0,1,0); 3) C(1,—1, \/5).

CamocrosiTesibHast padora 6

1. Jlamer  BekTOpHl  a = {3;2;6} u b= {~2;1;0}.  Haiitu  BexTOpHI
) a+b; 2) a—b; 3) 2a; 4) -%B; 5) 2a +3b.

2. IlpeactaBuTh BEKTOD d xak JMHEHHYI0 KOMOWHAIIMIO BEKTOPOB a,b u c,
ecmn: a={2;3;1}, b={5,7,0}, c={3;-2,4} u d ={4;12;-3}.

3. BBIUHCIIUTH CKAIIPHOE MPOU3BEICHHE BEKTOPOB awb,eccu:
1) a={52}, b={1;7}, 2) a=1{6;-8}, b=1{12;9}

4. JlaHbl BEKTOPBI 5={2;3;1},I;={5; 6; 4}. Halitn xoopAauHATBI BEKTOPHOTO
POU3BEACHUS [5,5 .

5. JlaHBI BEKTOpHI a= {l;—l; 3}, b= {— 2;2; 1} U= {3;—2; 5}. Berauciuts
(@he).

6. Hdansl Bepmumubl Tetpasapa: A(2; 3;1), B(4,1,-2), C(6,3,7), D(-5,-4,8).

Haliti 1My €ro BBICOTHI, OIyLIEHHOM 13 Bepiuuubl D,

CamocrosiTesibHast padora 7
1. CoctaBuTh ypaBHEHHE MpPsAMOM, oTcekaromer Ha ocu OX oTpe3ok 3 u
npoxozsiien yepes Touky M(-5,3).

2. 3Has ypaBHEHHS IBYX CTOpoH mapamienorpamma X-3y=0 u 2X+5y+6=0 u
omny w3 ero BepumH C(4,-1), cOCTaBUTh ypaBHEHHS JBYX JPYTHX CTOPOH
napa’suiesiorpamma.

3. Haiitu oTpe3ku oTcekaeMblie TIOCKOCThIO 6X-4Y-247+12=0 Ha KOOpAUHATHBIX
OCSIX.



4. Beranciuth paccrosiaue d ot Touku My(-2,-4,2) 10 TUTOCKOCTH, MPOXOISIIEH
gepes Tpu Touku Mi(1,-1,1), M>(-2,1,3) u M3(4,-5,-2).

5. CocTaBUTh YpaBHEHUE IJIOCKOCTH, MPOXOIAIICH Yepe3 NpsIMYyIO ePECCUCHUS
iockocten 5X-2y-z-3=0, x+3y-2z+5=0 nmapasienbHO BEKTOPY a= {7,9,17}.
6. Haittu Touky, cummerpuunyto Touke Mi(4,3,10) OTHOCUTEIBHO MPSAMOM
x=2t+1,
[:iy=4t+12,
z=>5t+3.

CamocrosiTeibHasi padora 8
1. CocTaBuTh KaHOHMYECKOE YpPAaBHEHHME 3JUIMIICA, €CIIM PACCTOSIHUE MEXKIY

dbokycamu paBHO8 1 OoJbIIas ock paBHa 10.
2 2
2. CocTaBuTh YpaBHEHMS KacaTEIbHBIX K DJUIUIICY ;—5 + )1}_6 =1, mpoxoasmx
gyepe3 Touky N (10,4).
2 2

3. Hanncatb ypaBHEHUS JUPEKTPUC TUNIEPOOITBI % - Jl/_6 =1

4. CocTraBUTh KaHOHMYECKOE YPaBHCHHUC FI/IHGP6OJII)I, CCJIN aCHMMIITOTBI HaHbI

yYpaBHEHUSIMH ) = £ g X W ruanepOoia npoxoaut yepe3 Touxy M(6,9).

5. CocTaBUTh ypaBHCHHE MTapa0OJIbI, €CITM OHA CHMMETPHUYHA OTHOCUTEIIbHA OCH
Oy, IpoXOaUT Yepe3 Havyaa0 KoopauHaT u uepe3 Touky M(6,-2).

6. JlaHO ypaBHEHHE KacaTelbHOH X-3y+9=0 k mapaGome Y°=2pX. COCTaBHTH
ypaBHEHHUE TOU mapaboJIbI.

CamocrosiTesibHast padora 9
1. Hanucate ypaBHEeHHE c(hepUUECKOil MOBEPXHOCTH, UMEIOUIEH LIEHTP B TOUKE
S(2,-1,3) u R=6.

2. Ompenenuts pacnoioxenue todek A4(3,0,4), B(3,5,0), C(3,3,4), D(5,4,6)
OTHOCHUTENBHO Cephl (x — 1)2 + (y + 2)2 + (z — 1)2 =49.

2
} 2 y 52
3. Haiitu raBHBIC CeUYEeHMS DIIIUIICOMIA %+—+— =1, onpenenurs €ro

16 9

BEPILIKMHBI U JJIMHY OCEH.

4. Ha3Barb W cXeMaTH4eCKM HW300pa3uTh MOBEPXHOCTH, 3a/laHHBIC
CIEAYIOUIUMHU YPaBHEHUSIMU:

2 2 2 2 2 2 2 2 2 2
YA Z YA

2
l)X——y———zl; 2)X—+y———=1; S)X—+—=y; 4)X——y—+—=0.
9 6 9 4 9 4 6 9 4



5. CocTaBuTth YPAaBHCHHUC OJUIMIICOMAA, IICPCCCKAOMICTO KOOPJAWMHATHBIC

y = O, X = 0,

m1ockoctr OXZ 1 OyZ COOTBETCTBEHHO I10 JIUHUSAM | ,  , " 2 2 eClIn
X z
SR T Ean
25 16 9 16

€ro OCH COBIMAJIAIOT C OCSMH KOOPJIMHAT.

52 y2 i )
6. Ha oxgHomomoctHOM — rumepOosouie ry + TS =1  HauTH

PSIMOJIMHEHHBIE 00pa3yrolue, mpoxoasmue depe3 Touky M(6,2,8).

7. DOHA OLEHOYHBIX CPEICTB, MJI TPOBeJeHHs] TEeKYyLero KOHTPOJIs
yCIIEBAEMOCTH, INPOMEXKYTOYHON  aTrecTalluM IO  HMTOraMm  OCBOCHMS
JUCIHHUILIMHBI.

7.1. TunoBbie KOHTPOJIbHBIE 3aJAHUSA

7.1.1. Tembl pedepatoB:

3HaMEHUTBIC KPUBBIEC 2-T0 TTOPSIIKA.

3HaMEHUTBIC KPUBBIEC 2-T0 TTOPSIKA.

MHuMas equHALA | U €€ CBOMCTBA.

MartpHuiisl — 4TO 3TO TaKOE.

Jlannac — Benukuil GpaHIly3CKUd MaTEMaTHK.

I'aycc — KOpoap MaTeMaTHKH.

Anroputm EBknnaa naxoxaenns HOJl nByx uncen.

KoopannaTHbIli METOM pellIeHUA 3a/1a4.

AKCHOMaTHYECKOE MOCTPOCHUE reoMeTpun EBKIna.

3HaAaMEHHTBIE KPUBBIE 2-TO MOPSIKA

7.1.2. IlpumepHbIe yNPaKHEHUS U 32IaHUSA IS TEKYIIEero KOHTPOJIs

BapuaHTbI KOHTPOJILHBIX Pa0oT 1O ajnredpe
1 BapuanT

@+i) +(7-5i)2+2i)
(L—i)4+3i)

1. Beruuciauthb

_ [(a+2i)z, - (6-i)z, =—19+23i
2. Pemnthb cucteMy ypaBHEHHM (5+ 2i) 7, + (4 —3i) 2, =8+ 4i
3. Beruuciauth (—3+3i)150, 171
4. Pemntb ypasaerne X’ +(—2—i)x—(1-7i)=0.
5. BeIpa3uthb uepe3 SiNX u COSX:  SinGX.



2 BapuaHT
1 01 0
1. BelunciauTh onpenenuTens A = 2 i (1) _2 :
-1 3 0 4
1 5 -2 1 1
2 -3 4
2. Beraucnuts o teopeme Jlammaca A=0 2 0 3 -1.
4 -1 3 -2 4
o 2 0 0 2
1 3 1
3. Berancnuth 00patHyro Matpuity 4 =| 2 -21.
0 3
1 2 -1 3 =2
-1 3 1 2 2
4. BpruncnauTh panr MaTpuisl 4= 3 0 -3 -1 -6

0O -4 0 4 O
5 1 -5 2 -10

3 BapuaHT
1. Pemuth cucremy ypaBHEHHI MeToaoM [aycca:
(X, +2X, — X5 +2X, — X5 =2,
3X, + X, +2X; +3X, + X, =6,
—2X; — X, + X3 — X, —2X; =2,

2X, +2X, +2X; +4X, —2X; =6.
2. Pemuth cucremy ypaBHeHUM Metogom Kpamepa:
2%, + 2%, — X3 + X, =4,

4X, +3X, — X3 +2X, =6,

8X, +9X, —3X; +4x, =12,
3X, +3X, —2X, +2X, = 6.

3. Pemnth cucteMy ypaBHEHHUI B MATPUYHOM BHJIE:
X +2X, +X; =0,
X, — X, +4X; =15,
2%, — X, — X5 =1.

4 BapuaHT
1. ITpuBectu meTonom Jlarpanxa K KAHOHUYECKOMY BUAY KBaJAPATUUHYIO (HOPMY
X+ 2X5 +3X2 — AXS + XXy + XpXg — XoXg + 2XX, .

2. IlpuBecTH K KAHOHUYECKOMY BHUIY KBaJIPaTUUHYIO (OpMY



X Xy — 2X X5 +4X,X; .

3. [IpuBectu MeTo10M SIKOOM K KAHOHUYECKOMY BHY KBaIpaTUUHYIO (hOpMy

— 2X7 — X5 +3X2 + 8%, X; — 4X,Xs .

4. Ilpu xakom A kBagpaTHuHas (GopMa MOJIOKUTEIBHO ONpeIesieHa

X2+ 4X2 + X2 + 2%, X, +10X,X; + 6X, X, .

5. OnpeieniuTh paHT U CUTHATYPy KBaJapaTUUHON (HOpMBbI

1)

2)

3)

4)

5)

6)

1)

2)
3)

4)

5)

3X7 +2%X5 — X2 = 2X2 + 2% X, — 4%, X5 + 2X, X, .

BapuaHTbI KOHTPOJIBLHBIX PA0OT MO0 reOMeTPUM
1 BapuaHT
B tpeyronshuke ABC pausl JumHbl ero cropon BC =5, C4 =6, AB = 1.
Hanre cramsipHOe IPOU3BE/ICHIE BEKTOPOB AB 1 BC.
Hanswl aBa Bextopa: a = {11, 10, 2} u b = {4, 0, 3}. Haiitn BexTop C mmHEL 1,
NCPICHANKYJSIPHBIN K BEKTOpaM a u bu HaIpaBJICHHBIM TaK, YTOOBI

YIOPSI0OYEHHAs TPOMKA BEKTOPOB d , b, ¢ mMena IIOJIOXKUTEIIBHYO OPUEHTALIUIO.
Hanbl ypaBaenus 3x—2y+1=0, x—y+1=0 aByx CTOpOH TpEyroJbHUKA U ypaBHEHNE
2x—y—1=0 MeanaHbl, BRIXOAIICH U3 BEPUINHBI, HE JIEKAIIEH Ha IEPBON CTOPOHE.
CocTaBuTh ypaBHEHHE TPETHEN CTOPOHBI TPEYTOJIbHUKA.
CoctaBuTh ypaBHEHHE IUIOCKOCTH, MNpoxonsmen yepe3 oce Oy H
paBHOyAaIEHHOM OT Touek (2, 7, 3) u (-1, 1, 0).
B myuke, onpenensiemoM minockocTsaMu 2x+y—3z=0 u 5X+5y-4z+3=0, naiitn aBe
NEPHEHANUKYJIIPHBIE APYT APYTY IJIOCKOCTH, U3 KOTOPBIX OJHA IPOXOJUT 4Yepe3
Touky Moy(4, -3, 1).
[IpuBecTu ob1ee ypaBHEHUE KPUBOW BTOPOTO MOPsiIKA K KAHOHUYECKOMY BUIY,
caenarth 3ckn3. Hailtu KoopinHaThI IEHTpa B IEPBOHAYAIILHOM CUCTEME
koopauHat. Hanmcars ypaBHeHus acuMnToT (eciu ectb). Hanucars ypaBHeHus
IuameTpa, mapauieasHoro Bektopy a= (1, 2) u quamerpa, eMy COnpsKEHHOTO.
Haiitu ypaBHEeHHME KacaTeIbHOMU, MPOXOsIneH, yepe3 Touky M(—1, 1).

14%% + 24xy + 21y* — 4x + 18y — 139 = 0,.

2 BapuaHT
JIBe BEpUIMHBI TpPEyrojbHUKA HaxomsaTcss B ToukaxA(S, 1) uB(-2, 2), Tperbs
BepmMHa — Ha ocu Ox. 3Has, 4YTO IUIOUIAAb TpeyroibHUKa paBHa 10, HailTh
TPETHIO BEPUINHY.
Borancnuts 00beM napasnenenunena ABCDA'B'C'D’, 3uas ero BepimnyA(l, 2,
3) u KoHIIBI BRIXOmAIIHMX U3 He€ pédbepB(9, 6, 4), D(3, 0, 4), A'(5, 2,6).
Yepes Touky (2, -1) mpoBecTu NpsIMyr0, OTPE30K KOTOPOM, 3aKIIIOUEHHBIN MEXTY
OCSIMHM KOOPJMHAT, JEJINJICS Obl B TaHHOM TOYKE MOMOJIaM.
Haiitu 00BEM TeTpasapa, o00pa3oBaHHOTO IUIOCKOCTSAMU KOOPIMHAT U
IJIOCKOCThIO, TpoxoAsuied depe3d Touky (3, 5, -7) u oTcekawmomed Ha ocsx
KOOPJIMHAT PaBHBIE OTPE3KH.
B nyuke, onpenensemoM miockocTsMu 2x+y—3z=0 u 5x+5y—4z+3=0, HaiiTu aBE

NEePIEHANKYIISIPHBIC APYT APYTy IUIOCKOCTH, M3 KOTOPHIX OJHA MPOXOAUT Yepe3
Touky Moy(4, -3, 1).



6) IlpuBecTr oOmiee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKA K KAHOHHYECKOMY BHILY,
caenartb 3CKu3. Haltn KoOpAMHATHI HEHTpa B IEPBOHAYAIBHOW CUCTEME
KoopauHat. Hanmcate ypaBHeHUs: acuMIITOT (eciu ecTh). HanucaTts ypaBHEeHHS
auaMeTpa, napaieJIbHoOro Bekropy a=(1, 2) u nuamerpa, emy conpspKEHHOTO.
Haiitu ypaBHeHHE KacaTebpHOMU, MPOXOIeH, yepe3 Touky M(—1, 1).

29x% — 24xy + 36y* + 82x — 96y — 91 = 0.

3 BapuaHT

1) Haiitu mmHy BekTopa a = 3m — 4n, 3Has, 4T0 M W N — B3aHMHO
NEePHeHAUKYJIIPHbIC €IMHUYHBIE BEKTOPBI.

2) BBIUUCIUTH IUIOMIAIb TPEYTOJIbHUKA, BEPIIUHBI KOTOPOTO HAXOATCS B TOUKaxA (-
1,0,-1), B(0, 2, -3), C(4,4,1).

3) Haiitu Touky, cummeTpuuHyto Touke M(-2, 9) OTHOCUTENBHO MPSIMOM
2x—3y+18=0.

4) CocTaBUTh ypaBHEHHE IUIOCKOCTH, OTcekammed Ha ocaxOx u Oy OTpe3Kw,
COOTBETCTBEHHO paBHbIE 5 U —7, U poxo el yepe3 Touky (1, 1, 2).

5) B myuke, omnpenensieMoM IIOCKOCTIMH 2x+Y—3Z=0 u 5X+5y—4z+3=0, HaiiTn 1aBE
NEePHEHANKYIISPHBIE APYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepes3
Touky Mo(4, -3, 1).

6) IIpuBectu obIee ypaBHEHHE KPUBOM BTOPOT'O MOPsIKa K KAHOHUYECKOMY BUJLY,
caenarb 3cku3. HallTu KoopAuMHAThI HEHTpa B IEPBOHAYAIBHOM CUCTEME
koopauHat. Hanmcars ypaBHeHHs acuMnToT (eciu ectb). Hanucars ypaBHeHus
IMaMeTpa, rapajuieibHOro Bektopy a=(1, 2) u qnuamerpa, eMy COnpsiKEHHOTO.

Haiitu ypaBHeHHEe KacaTeIbHOMN, MPOXOsIneH, yepe3 Touky M(—1, 1).
4x* + 24xy + 11y* + 64x + 42y + 51 = 0.

4 BapuaHT

1) OmnpenenuTh BHYTPEHHHE YIUIBI TpeyrojibHuka ¢ BepmmHamuA(l,2,3), B(3,0,4),
C(2,1,3).

2) Hansl BepmHbl TeTpasapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitn
JUTHHY €0 BBICOTBI, OMYIIIEHHOMN 13 BepIHuHbI D.

3) Haubr nBe npsmbie 3x+4y—2=0, 5x-12y—4=0 u Touka (1,1). Buyrpu yria,
00pa30BaHHOTO JAHHBIMU TPSIMBIMH W COJEPXKAIETO JaHHYIO TOYKY, HAWTH
TaKyl0 TOYKY, 4YTOObI €€ pacCTOSHUSA JO JJAHHBIX MPSMBIX OBUIM pPaBHBI
COOTBETCTBEHHO 3 U 1.

4) Jlausl Bepmmabl Tetpasapa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8).
Hanucate ypaBHEHHE IUIOCKOCTH, MPOXOJSLIEH uepe3 MNpAMyrAB u
paBHoynanéunou ot BepmuHC u D.

5) B myuke, onpenenseMoM iockocTsaMu 2x+y—3z=0 u 5x+5y—4z+3=0, HaiiTu 1B
MEPICHANKYJIIPHBIC IPYT APYTY INIOCKOCTH, U3 KOTOPBIX OJHA MPOXOJUT Yepe3
touky Moy(4, -3, 1).

6) IIpuBectu obIIee ypaBHEHNE KPUBOM BTOPOTO MOPsAKA K KAHOHUUYECKOMY BH]TY,
caesarh 3ckn3. Haln KkoopiMHATHI [IEHTPA B IEPBOHAYAIIBHOM CUCTEME
KoopauHat. Hanmucats ypaBHEHHs acUMNTOT (eciu ecTh). HanmucaTs ypaBHEHUS



JMaMeTpa, MapajieabHOro BekTopy a= (1, 2) u quamerpa, eMy CONMpsiKEHHOTO.

Haiitu ypaBHeHHE KacaTenbHOMU, MPOXOIeH, yepe3 Touky M(—1, 1).
Ox? + 24xy + 16y* — 18x + 226y + 209 = 0.

S BapuanT
1) Beruncauth 006EM TeTpasapa, BEPIIMHBI KOTOPOTO HAXOASATCS B TOYKAX:
A(1,-1,1),B(4,1,-2), C(6, 3, 7).

2) Jlanwl Bepmmubl TpeyromsHuka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1).
Brruncnuth 1iMHY €ro BBICOTHI, OMYIIEHHOW U3 BEpIIMHBIS Ha cTopony AC.

3) lano ypaBHEHHE CTOpOHBI pomba x+3y—8=0 W ypaBHCHHE €ro JHaroHaJIN
2x+y+4=0. Hanucath ypaBHEHHS OCTaJbHBIX CTOPOH poM0Oa, 3Has, 4To Touka (-9,
-1) nexuT HA CTOPOHE, MapasUIeTbHON JaHHOM.

4) Hammcath ypaBHEHHE IUIOCKOCTH, TMpOXoismed uyepes Touky (1, 2, 3),
MapajuIeIbHON NPSIMOM X=Y=Z n oTceKaromen Ha ocaxOx u Oy paBHBIE OTPE3KH.

5) B myuke, onpenenseMoM IIOCKOCTIMU 2x+Yy—37=0 u 5X+5y—4z+3=0, HaiiTn JaBE
MEePHEHANKYJIAPHBIE APYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepes3
Touky My(4, -3, 1).

6) IlpuBecTr oOmIee ypaBHEHHE KPUBOW BTOPOTO TIOPSIIKA K KAHOHMYECKOMY BHTY,
caenarh 3cku3. HallTu KoopAMHAThI IEHTpa B IEPBOHAYAIIBHOM CUCTEME
koopauHat. HanmucaTte ypaBHeHHs acuMITOT (eciu ecTh). Hanucars ypaBHeHUs
IuameTpa, napamuieabHoro BekTopy a= (1, 2) u nuamerpa, emy COnpsKEHHOTO.
Haiitu ypaBHeHHe KacaTeIbHOU, MPOXOIAINEH, yepe3 Touky M(—1, 1).

Ox? + 24xy + 16y” — 230x + 110y — 475 = 0.

6 BapuaHT
1) Jlaubl aBe cocemuue BepinuHbl kBagpatad(-3,2) uB(2,4). Haiitu nBe napyrue
BEPIIIMHBI.
2) Beruncnuth ckansipHoe npomssencHue (a, b), ecmu a=3p-2q, b=p+4q, roe
]_9 ¥ ( — CAMHUYHBIC B3aHMHO MEPICHANKYJIIPHBIC BEKTOPHI.

3) ano ypaBHeHue x—2y+7=0 CTOpOHBI TpPEYrojJbHHKA W ypaBHeHHs x+y—5=0,
2x+y—11=0 menmnaH, BEIXOIANINX W3 BEPIIHH TPEYTOIbHUKA, JISKAIMNX HA JTaHHOU
npsiMoil. CoCcTaBUTh YpaBHEHUS IBYX APYTHX CTOPOH TPEYTrOJbHUKA.

4) Jlokaszatb, 4TO IUIOCKOCTh 3x—4y—27+5=(0 mepecekaeT OTPE30K, OrPaHUYCHHBIN
toukamu My(3, -2, 1) u My(-2, 5, 2).

5) B myuke, onpenensieMoM MmI0CKoCTsIME 2x+y—37=0 u 5X+5y—4z+3=0, HaliTu 1B
MEPHEHANKYJIAPHBIE APYT APYTY ILIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIAUT Yepe3
Ttouky Moy(4, -3, 1).

6) IIpuBectu oOllee ypaBHEHHE KPUBOM BTOPOTO MOPsIKA K KAHOHUUECKOMY BUJTY,
caenarth 3cku3. Haitu koopinHATHI IEHTpa B IEPBOHAYATIBHONU CUCTEME
KoopauHat. Hanmmcate ypaBHEHUst acCUMIITOT (eciu ecTh). Hancars ypaBHeHUs
TMaMeTpa, rapajiesibHoOro Bektopy a=(1, 2) u qruaMmetpa, eMy COnpsiKEHHOTO.
Haiitu ypaBHEHHE KacaTeIbHOU, MPOXOIsINeH, yepe3 Touky M(—1, 1).

14x° + 24xy + 21y* — 4x + 18y — 139 = 0.



7.1.3. IllpumepHbIe 321aHUS K IPOMEKYTOYHOMY KOHTPOJIIO (KOJUIOKBHUYMY)

le/lMeprle KOHTPOJ/IBHBIEC BOIIPOCHI K KO/UVIOKBUYMY IO pa3aejay
«KomMmniekcHbIe YHCIa)»

KommiekcHble uncna, onepaiuu Haj HUMHU.

AnreOpanyeckas 1 TpUTOHOMETpUYecKasi popMa KOMILJIEKCHOTO YHUCIIA.
N3Bnedenne KOpHs KBaAPAaTHOTO U3 KOMIUIEKCHOTO YHCIA.

Bo3Bezienue B cTeneHb U U3BJIeUEHUE KOPHS N-0M CTENEHHU.
JIBydsieHHbIE YpaBHEHUS.

Pemenue ypaBHeHuit 3, 4 CTENEHU.

ok owdE

le/IMeprIe KOHTPOJ/IBHBIE€ BOINPOCHI K KOJVIOKBUYMY IO pa3aejay
«ManI/IIILI U OIIPEACTUTECIN)

Martpuusl 1 onepanuy HaJl HUMH.

TpancrioHMpOBaHHAsI MaTPULA.

IToHATHE ONpenenuTensa N-ro NOpsaKa.

Teopema Jlaruiaca BBIYMCIIEHUSA OIIPEACIIUTEIS N-T'O MOPsIKa.

CaoiicTBa onpeaenureneii N-ro Nopsaka.

Onpenenureny ceqUaIbHOIO BUJA.

OOpaTHas matpuna.

Panr matpunsl. MeToa OKaliMIIIOIIMX MUHOPOB BBIYMCIICHUS PAHTa MaTPULIBI.

NGO~ WDE

IIpyMepHbIe KOHTPOJIbBHBIE BONPOCHI K KOJUIOKBHYMY IO pasgenay «CucreMsbl
JIMHEHHBIX aJIre0pan4ecKux ypaBHEeHUN»

1. O6uue NoHATHS CUCTEMBI JIMHEHHBIX aJIreOpanyecKuX ypaBHEHHIA.

2. Meton Kpamepa pemieHust cucTeM JTMHEWHBIX anreOpandeckux ypaBHEHUH.

3. MarpuuHbIif METO pEIICHUST CUCTEM JTMHCHHBIX aNreOpandecKuX ypaBHEHUH.

4. Mertop "aycca pelieHrs CUCTEM JTMHENHBIX anreOpandecKux ypaBHEHU.

5. Teopema Kponekepa-Kanennm COBMECTHOCTHU CUCTEM JINHENHBIX
anre0pandecKkux ypaBHEHUH.

6. OaHOpOJHBIE CUCTEMBI JIMHEWHBIX aNreOpanvyecKiux ypaBHEHUH.

IIpumepHbIe KOHTPOJIbHBbIE BONPOCHI K KOJUIOKBHYMY IO pa3aesy
«MHOTo4JIeHbI»

1. MHoro4sieHsl ¥ IEUCTBHUA HAJ HUMU.

2. JlemeHue MHOTOYJICHOB C OCTaTKOM.

3. JleauTenu u MX CBOMCTRA.

4. HauOonbmuii o0 1eauTeslb MHOTOUIEHOB. ANTopuT™M EBKIIMIA HAXO0XKICHUS
HO/I mHOTOYIEHOB.

5. B3auMHO mpoCThIe MHOTOYJICHBI.

6. KopHu MHOTO4JIEHOB.

7. Teopema be3y. Cxema I'opHepa.

8. KpaTHble KOpHH MHOT'OYJICHOB.



9.

OcHoBHas Teopema anredpsl U CIeACTBUS U3 HEe.

10. ®opmynsl Buera.

CoNaRWN

IIpyMepHbIe KOHTPOJIbHBIE BONPOCHI K KOJJIOKBHYMY IO pa3aelry
«IIpocreiimue 3a1a44 AHAJTUTHYECKON reomMeTpuu. BekTopb»

Addunnas (oOmas nekapToBasi) cucrema KkoopauHart. [IpsmoyronpHas
JIeKapTOBa CUCTEMa KOOpUHAT.

JlnmrHa oTpeska.

Jlenenue oTpe3ka B JaAHHOM OTHOUIECHUHU.

[1nomane TpeyrojibHUKa Ha MIIOCKOCTH.

[TonsipHast cuctemMa KOOPAMHAT U €€ CBS3b C PSIMOYTOJIbHOM J1I€KapTOBOM.
Hunuuapuyeckas cucTeMa KOOpJuHaT.

Cdepuueckas cucrema KOOpJIMHAT.

Bexkrtopsl. JInHelHbIe Onepanuy HaJ BEKTOPAMH.

. IloHsiTHE TMHEWHOMN 3aBUCUMOCTH BEKTOPOB.

10 CkassipHO€E ITPOU3BEICHNE BEKTOPOB U €TI0 CBOWCTBA.
11.BekxTopHOE pOU3BEACHUE BEKTOPOB U €T0 CBOMCTBA.
12.CmemanHOe pOU3BEICHUE TPEX BEKTOPOB.
13.JIBoliHOE BEKTOPHOE IPOU3BEIEHUE TPEX BEKTOPOB.

IIpuMepHbIe KOHTPOJIbHBbIE BONMPOCHI K KOJUIOKBHYMY 0 pasgeray «IIpamas

p—

13.
14.
15.
16.
17.
18.

H IIJII0CKOCTB»

. Kanonnueckoe ypaBHeHue npsimoit. [lapamerpuueckue ypaBHEHUsT TPSIMOU.
. O6miee ypaBHEHHE TIPSIMOI M €T0 HCCIIeIOBAaHUE.
. YpaBHEHHE TIPSIMOU, MPOXOAAIICH YEPE3 ABE JaHHBIC TOYKU. Y PABHEHHE

psIMOU “‘B OTpe3Kax’ .

. YpaBHEHUE NPSIMOiA C YTIOBBIM KO3(P(PULIUEHTOM.
. YcoBUs napanieibHOCTH U NEPIEHIUKYIISIPHOCTH MPSAMBIX. YTOJI MEXKIY

JIBYMsI IPSIMBIMU.

. HopmaneHOE ypaBHEHHE PSAMOI.
. [IpuBenenue oOuIero ypaBHeHUs IpsIMO K HOpMaJIbHOMY BH]LY.
. PaccrosiHuE OT TOUKH 10 IPAMOM Ha IIOCKOCTH.

[Iy4ok npsIMBIX Ha INIOCKOCTH.

. YpaBHEHHUE IIJIOCKOCTH, IPOXOIALIEH YEPE3 JaHHYIO TOUKY NEPIEHAUKYIIAPHO
JAHHOMY BEKTODY.

. Ob1iee ypaBHEHHE IIIOCKOCTU U €0 HCCIIEI0BaHuUE.

. YpaBHEHME IJIOCKOCTH, TPOXOIAIIEH Yepe3 TPU JaHHbIC TOYKHU. Y DPABHEHUE

IJIOCKOCTH “‘B OTpE3Kax .

B3auMHOe pacnoiokeHue mIoCKOCTEN.

[TapameTpruueckue ypaBHEHHS TUIOCKOCTH.

HopmanpHoe ypaBHEHHE IJIOCKOCTH.

[IpuBenenue oOUIero ypaBHEH!s! MIIOCKOCTH K HOPMAJIbHOMY BUJLY.

PaccTrostHue oT TOYKH 10 MIJIOCKOCTH.

[Ty4ok rutockocTen.



19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

CBsi3Ka MIIOCKOCTEN.

Yros Mexay AByMs INIOCKOCTSIMU.

Kanonunueckoe ypaBHEHHE NPSIMOM, MAPAMETPUIECKUE U BEKTOPHO
[TapaMEeTPUUECKOE YPABHEHUS NPSMOU B IPOCTPAHCTBE.
YpaBHEeHHE NPSAMO, MPOXOJAIIEH YePE3 IBE JAHHBIC TOYKHU.
[Ipsimast KaK TUHUSA NIEPECEUCHUS ABYX ILIOCKOCTEM.

PaccTtostHue oT TOUKM 10 IPSIMOM B POCTPAHCTBE.

B3anmHOe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE.

Paccrostnue Mexay nByms MPSIMBIMHA B IPOCTPAHCTBE

[IpsiMasi ¥ IIOCKOCTH B MMPOCTPAHCTBE. YTOI MEXAY NPAMON U IIOCKOCTBIO.
CBs3Ka psIMBIX.

HpI/IMepHLIe KOHTPOJIBHBIE BOINIPOCHI K KO/UIOKBHYMY IO pa3jaec.y «Kpl/lele

coO~NO Ol WN P

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.

2-ro nopsiaka. [lopepxHocTu 2-ro nopsaaka»

. OKpYKHOCTb.

. Omuric. Onpenenenne. BeIBOA KaHOHUYECKOTO YPAaBHEHHS.

. UccrnenoBanyie KAHOHUYECKOTO YPaBHEHHUS AJUIUIICA.

. DKCUEHTPUCUTET U JUPEKTPUCHI IUIUIICA.

. KacarenbHas k ammuncy.

. OnTnyeckoe CBOMCTBO 3JUIMIICA

. IIpeobpa3zoBaHne paBHOMEPHOI'O CKATUS MIIOCKOCTH K IPSIMOM.

. DIJUIMIIC KaK pe3yibTaT paBHOMEPHOTO CKATHS OKPYKHOCTH K OJJHOMY M3 CBOMX

JTUAMETPOB.

. [lapameTpuueckue ypaBHeHnus siuurnca. [Ipaktuueckuii cnocod mocTpoeHwus.
10.
11.
12.
13.
14,

['unepOoua.

HccnenoBanre KaHOHMYECKOTO YPABHEHUSI TUTIEPOOJIBI.

ACUMITOTHI TUTIEPOOJIBI.

[TapameTpuueckue ypaBHEHUs TUTIEPOOITBI.

OKCIUEHTPUCUTET TUNEPOO0IIbl U BRIpAXKEHHUE (POKATBHBIX PAIMYCOB Uepe3
AKCIIEHTPUCHUTET.

JupeKkTpuchl THIepOOIbI.

KacarenpHas k runepoore.

OnTudeckoe CBOMCTBO TUMIEPOOIIBI.

[Tapabomna.

Kacarenbnas k mapaboste.

OnTudeckoe CBOMCTBO MapadoJIbI.

VYpaBHeHue duuIica, TUepOoIibl, MapadoIbl B MOJISPHBIX KOOPIUHATAX.
[IpeoOpa3zoBaHre paBHOMEPHOTO CXKATHUS MTPOCTPAHCTBA K TNIOCKOCTH.
BriBos1 ypaBHEHMSI TOBEPXHOCTH BpaIlCHUS.

TPEXOCHBIN AIUTUTICOUL.

OHOMOJIOCTHBIN TUIIEPOOJIOUT.

JIBYNIOJIOCTHBIN TUTIEPOOJIONI.

DIIUNTAYECKUH TapaboJIon .

KanoHnueckoe ypaBHEHHE SJTMITHYECKOTO KOHYCA.



29. llunuuapuvecke moBepXHOCTH.
30. T'unepOonuyeckuii mapadbonou.
31. IlpsmonuHelinbie 00pa3yIolIie MOBEPXHOCTEH BTOPOTrO MOPSAKA.

TecTbl MO ajiredpe

Tect 1. KommiekcHble unciia. Penmenue ypaBHenuii 3, 4 creneHu

_5) \2 _ ). f
— ) (_4 +1i) (2 +3i) ;
@-i)-(2+i)
1) 3-1.7i 2) 0.5+0.75i 3)i 4) 1-i 5)-0.3-4.1i
2) Brrancnute (3+ I)_(4_?I)'(l_3l);
1+1
1) ———=i2) Q 2 i3) B g| 4) Z+gi 5) 1+§i
2 2 2 2 2 2 2
-1) 1 1.\
Brruuciurs (————ij ;
2 2
1 ) l 100
250 ) 3) 2% 4 4) 225' 5) (EJ
-3) Beruncnutsb (— 2+2i)°;
1) 2*° 2) 3%3) 8*° 4) 4% 5) —2*°
-5) BreraucianTs i/i ;
: 1 3
1)12) i3) {£L+i} 4) {~L+i}5) 1—§+—|
-4) Bbrancnurs A/ — 81 ;
1 {gi%;_§+£ }2) B2 +3/2i;-342 +32i}3) {1141}
32 32, 3\/5 f J§._ 1.3,
2 2 2 2 2 2 2
-2) V4 17
Haiitu anreGpandeckyto ¢opMy KOMIIJIEKCHOTO YKCiIa COS ry +1isin ?
ni £2)£_; 3)£ £ 4)_§ 1 5)£ -
-5) HaI/ITI/I anre6pa1/1qec1<y}o (popMy KOMILJIEKCHOTO 4rcna COS 7 +iSin 77 ;
1)i2) —i3)1+i4)15)-1
-5) Haiitu Moysib ¥ apryMeHT KOMIUIEKCHOTO urcia 3+ 31 ;
1) r:2\/§,(p:%2) r:3,¢=%3) r=1¢=04) r=5,¢=%5) r:Bﬁ,go:%
1) ] V3 1.
Haiiti MOy/Tb M apryMeHT KOMIUIEKCHOTO YhCaa — - EI ;
r 57 7 i 17z
Dr=lp=—-2)r=2,0=—3)r=1L¢p=—4)r=2,0=—05) r=Lp="-
) 9= ) 9="573) 9=3% v="5"5) ?="0
-2) V3.

1
IIpeacTaBuTh B TPUTOHOMETPUYECKOM BUJIE 5 7| ;




1) 2(cos0+isin 0)2) 1[0035?7Z +isin %ﬁj 3) 3(003% +isin %[J

4) — 2(005z +isin Zj 5) Z(COS(— Zj +isin (— ZD
4 4 2 2

-5) [IpeacTaBUTh B TPUTOHOMETPHYECKOM BHIe —1+1;
1) 1(cos0+isin 0)2) 2(cos0+isin 0)3) —2(cos0—sin 0)4) S(COS% +isin %)
5) l(coss—” +isin 3—7[)
4 4
-3) c0s110° +isin110°
BreraucianuTs — ;
c0s20° +isin 20°
1)12) 1+i3) i4) —i5) 1+2i
-4) T, . T
Berancnurs €0S— —1SIN —;
3 3
1)12) S+2i3) 2+ Byl BB, 1
2 2 2 2 2 2 2
-2) 123
Broraucants | ;
1) 12) —i3) —14) 1+i5) i
-5) -386
BBI‘II/ICJ'II/ITL | ;
1) EiZ) i3)14) —-i5)-1
-2) PemmTh kBaapatHOe ypaBHenne X° —(2+i)x+(-1+7i)=0;
1) {+il-i}2) {3—i,—1+2i}3) {L+2i3+i}4) {~1+2i,3-2i}5) {2-i,3+2i}
-1) PeuTh KBajpaTHOE ypaBHeHue X° —(3— 2i)x + (5 - 5i) =0;
1) 2+i1-3i}2) {4+i1-i}3) {2+il1-4i}4) {2-i1+3i}5) {1+i4i}
-3) Pemuts Kybuueckoe ypaBHeHHe X° —6Xx+9=0;
3,43, 3 3. 1.1 1.1
1 +—| 2) —5-31;3 +—| 4 5) 43, - x—i
){ 2 }){ }>{ 2 }){2 sits {ad= 31}
-2) Pemmth Kybuueckoe ypaBHeHne X° +12X+63=0;
1) {—1,i3}2){ 3, 3+£.}3) (05+3}4) 31+i)5) { 3 §+il}
Tect 2. MaTpuubl ¥ onpeaeJTuTeIN
-4)

21 4 -1 0 3 2 0 4
Janbsl maTpunel A = ,B= ,C = . Berunciute A+2B-

0 5 2 1 2 -2 11 -1
3C;
3 7
1)[2 1 3) 22 o 3)(1 2]4)(—6 1 —2] 5)(—6 -1
1 4 5 — -1 0 -1 12 -1 -1 12

-2
1

|




-1)

I K
AHbBI MaTPUIIbI = y
put 2 5

3 7

B:
o

o

-2
4 J Berauciourts 2A-B+3C;

2 -5 1 2 10 5 3 1 -2
1) 2) 3) 4) 5)
8 22 -1 2 01 -1 2 3 2
-5) 2 -3 5
1 5 3
Jansl MmaTpunbl A = s _3 1 ,B=|-1 4 —5|. Beruuciurse AxB,;
3 -1 1
2 -1 0 6 14 1 00
1 2 -3 -6 14 -2
1) 2)|5 2 -3(3)| -3 19|40 1 0]5)
4 0 5 10 -19 17
1 4 5 -19 17 0 01
-3) 1 21 1 31
Jans! maTpunbel A = 1 3,B=|2 1 2|.Bsmuuciours AxB;
1 21 1 31
3 -1 3 1 2 O 6 8 6 3 -1 2 110
nH12 5 0(2)|2 5 -4|3)|8 19 8|4 |5 -1 4/5|0 1 1
3 -1 3 0 3 7 6 8 6 0 2 3 1 01
-5) 1 -1 2
Beruucnute|5 4 0O);
2 -3 9
1)-12) 17 3)-354) 21 5) 35
-4) 4 -1 4
Berunciuts |2 5 -1 ;
6 4 3
1)52)-33)94)05) -1
-1) 3 4 -1
Jana matpumia A=| -1 2 3 |. Beramenuts A
0 1 3
3 1 M) (2 8 7) (3 1 1
22 2 22 11 11 11 19 19 19
gl 3 8 8|, 3 4,03 9 B
22 22 22 11 11 11 19 19 19
1 3 _8 1 5 1 3 10
22 2 22 11 11 1 19 19 19
3 -5 2 2 -4 3
411 4 0[50 1 O
2 1 7 2 5 -1
-3) 1 2 0
Jana matpuma A=| 3 1 1 |. Beramenuts A
-1 2 -3




5 6 2 5 6 2
2 ~1 4 13 13 13 1111 o1 2 -3
1)0312)§—3—i3)§—3—i4)40
13 13 13 11 11 11
2 7 =5 7 4 5 7 4 5 2 -7
3 13 13 n 1 u
4 2 6
1o on
5 7 2 3
11 11 11
1 4 5
111 u
-3) 325 -4
Jana matpuia A=1 0 1 O |. BeluuciuTh paHr MaTpuilsl A |
4 2 6 -4
1)12)43)24)35)0
-4) 1 2 4 -3
Hana matpumia A={0 3 7 5 |. BeIYMCIUTh paHr MaTpuibl A |
1 -2 10 2
1)02)13)24)35)4
-5) 1 2 2
HNana matpuia A={2 1 —2|. Beluuciaurh A?:
2 -2 1
7 -3 7 1 3 700 0 09 9 00
D1 4 1(2)|0 0/3)|0 7 0|40 9 0|5|0 9 0
2 5 2 1 0 0 7 9 00 0 09
-3) 1 -1 3 15 2
Jlans Matpumsl A=| -1 1 -3 B=|0 3 -1|.Besruncmurs (AxB)';
2 -2 6 2 1 -1
0 01 7 5 0 7 -7 14 1 2 -3 1 00
|0 1 0(2|-7 -5 0|3|5 -5 10(4)|-1 -2 3|50 1 O
0 01 14 10 O 0 0 O 0O 0 O 0 01
-1) 1 01 0
Beruucnuts 2 31 _1;
0 10 2
-1 3 0 4
1)-92)03)54)95) -1
-2) 2 -1 1 0
Beraucnaurs s 101 ;
2 0 1 3
1 2 -10

1)32)-33)04)55)-7




-4) 310 5
Beruucnuth 024 - ;
0 0 3 7
0 00 1
1)352) 33)-44)185) 30
-2) 15 -4 -3
Beruucnuth 62 -2 0 ;
1 3 0 O
7 0 0 O
1) 100 2) 126 3) -100 4) 120 5) -126
-4) 12 4 8
Beruncnuts 1 4 16 64 ;
1 6 36 216
1 7 49 343
1) 120 2) 200 3) 260 4) 240 5) 280
-1) 11 1
Beruncimrs|2 4 9|;
4 16 81
1) 70 2) 80 3) 60 4) 56 5) -40
-3) XY XY, XY
Beruuenuts (X, Y, X, ¥, X, Ysl;
X3 yl X3 y2 X3 y3
1)52) xy,3)04) lexiyi 5) X33
-2) 1 2 0 4 O
5 -3 2 -1 -2
Berancnouts no teopeme Jlatutaca|-2 4 0 3 0 |;
1 1 3 -2
1 2 -1 4 2
1)52) 72 3)-48 4) 48 5) 12
Tect 3. Cucrembl JTUHEHHBIX aJIre0pandecKuX ypaBHEeHU
-1) X, + X, + X5 =6,
Pemmnts MeToom Kpamepa cucremy < 2X; — X, +2X; =6,
X, + X, —X; =2.
1) X, =1X, =2,X,=3.2) X, =1X, =-1,X=0. 3) X, =0,%x, =1, X, =1.
4) X, =-2,X, =2,X;=1.5) X, =1, X, =1, x, =1.
-4) 3X, — X, — Xy = 2,

Pemmte MeToniom Kpamepa cucremy < X, + X, + X, =0,
2X, +2X, +3X; =17.




3 7 5 1 1
1) X, =3,x, =-1,%, =4. 2) xl:E,x2 :—E,x3 :E' 3) xlzz,x2 :_E'X3: )

1 15 1 15 7
4) xlzz,x2 :—?,x3 =7.5) Xl:_E'XZ :?,x3 =5

X, +2X, + X3 =0,
Pemuth B MaTpu4HOM BHUJIE CUCTEMY < X; — X, +4X; =15,
2%, — X, — X3 =1.

1) X, =1Lx,=-2,X=3.2) x, =1x, =-2,X, =3. 3) xlzé,x2 :%,x3 -y

4) x, =1, x, =1,X,=0.5) x, =3, X, =—4,X; =1.

2%, — X, + X5 =2,
Pemmte B MaTpu4HOM BHze cucteMy §4X; + X, +2X; =7,

X, —2X, +3X; =-3.
1) X, =2,X, ==3,X;, =1. 2) X, =1 X, =1, X, =-1. 3) X, =5X, =2,X; =—1.
4) x, =-1x,=3,X;=5.5) X, =2,X, =1,X, =-1.

X, +2X, = X3 + X, =1,
[Ipy kakOM 3HaYEHHHU A CHCTEMa COBMECTHAsS §— 2X; + X, +3X; —2X, =2,
— X +3X, +2X; =X, = 4.
1) 1=12) A=-13) 1=34) A=05) 1=-2

-1)

2X, + X, + X3 +5%X, =7,

ITpu kakoM 3HaYEHHUH A CHCTEMa COBMECTHAs 1 X, — X, + 2X; +4X, =4,

X, +2X, — X3 + AX, = 3.
1) 1=12)1=-53)1=04) A1=55) 1=-3

SX, +3X, +2X; + 5%, =17,
Mertoznom "aycca HaifTi o01iee pemmeHne CHCTEMBI < 59X, +4X, + 2X, +6Xx, =19,
4x, +3X, +3X; + 6x, =19.
1) X, =1LX, =2 =X, % =3—=X,. 2) X, =3X,,X, =3—=X,, X3 =2+ X,.
3) X, =1+X,,X, =24 2X,, X, =1—X,. 4) X, ==L X, =1-X,,X; =2—X,.
5) X, =3,X, =X,, X3 =3+ 2X,.

X, +2X, — X3 +2X, =2,
Metonom 'aycca HaifTu obliiee perieHne CUCTeMbl ¢ 3X, + X, + 2X; +3X, =6,
—2X, =X, + X3 — X, =—2.
1 6 3
1) Xp =2=X4, X, =1=X,, X3 = X,. 2) X :1—§x4,x2 :1_EX4’X3 =1—EX4.

3) X, =1+%x4,x2 :1+%x4,x3 :2—%x4. 4) X, =Xy, X, =34 2X,, X3 =—X,.

5) X, =2%,,X, =1-X,,X; =3—-2X,.

X, + X, + X3 +2X, =6,
Metonmom ["aycca HaiiTi 6a3ucHOE pemeHne CHCTeMBI < 4X, + 3X, + 2X, +5X, =16,

2%, +3X, + X3 +4x, =11.
1) X, =-1Xx, =4,x, =-1x,=0.2) x, =1 X, =-1%,=1,%, =0.




3) X, =2,X,=5X%,=-3X%,=0.4) x,=3,x, =Lx, =-1x, =0.
5 X =1Lx,=2,x,=3x%,=0.

-3) 2%, +2X, — X, + 2%, =5,
Meronom ["aycca HaliTi 6a3ucHOE pelIeHne CUCTEMBI 3 — X; + 2X, + 2X; + X, =5,
3X, — X, + X3 +2X, =2,
1) x, =5X%,=3X=1x,=0.2) x,=1x, =1x,=2,%x, =0.
3) X, =1x%,=2,%=1x%,=0.4) x, =-1x,=2,x,=1,%, =0.
5) X, =2,X, =2,%;=2,%X, =0.
-1) X, +3X, + 2%, + X, =4,
Meronom ["aycca HaliTH 9YacTHOE pelIeHHE CUCTEMBI < 2X; + 2X, — X; +2X, =7,
X, — X, + X3 — X, =3.
1) X, =3, =-1Lx;=1X%X,=2.2) X, =3, X, =—1%X, =1x, =4
3) X, =-1x,=-1Lx;=1%x,=2.4) X, =Lx, =-1LX,=1x, =2
5) X, =3,X, =3,X,=1x, =2.
-4) 2X, + 2%, — Xy + 2%, = 2,
Meroznom "aycca HaiiTu YacTHOE pemICHUE CHCTEMBI §— 2X; + X, +2X; — X, =3,
X+ X, + X3 +X, =4
1) X, =-1Xx,=Lx,=2,%x,=3. 2) X, =-1X, =0,%X; =2,X, =-3.
3) X, =-1Lx,=2,%X=2,X,=3.4) X,=-1X%X,=0,X, =2,X, =3.
5 X =-1x,=0,%x, =2,x, =-3.
-3) X, +2X, — X, =0,
[Tpn kakOM 3HaYE€HHHU A CHCTEMa UMEET MHOXKECTBO pelIeHuH 12X, + X, —X; =0,
4%, + AX, —2X, =0.
1) A=02)A=-23) A=44) A=-15) A1=3
-1) X, +2X, — X5 =0,
[Ipr KakOM 3HAYEHHHU A CHCTEMa UMEET MHOYKECTBO PeIIeHUH 12X, — X, +3X; =0,
3X, + X, + AX; =0.
1) A#22) Ae(-03)3) —2<1<24) 1>25) A<2
Tect 4. MHOrO4JieHbI
-3) PaBI[eJlI/ITL f(x)=x®+4x° +2x* +x* +5x -1 na g(x)=x* — x> +2x* —x+3
1) £(x) = g(x)- (x> = x)+ x* + x+1
2) £(x)=g(x)- (x> =3x—3)+ x* +11x +3
3) £(x)= g(x)- (x* —3x—3)+5x° —6x* +11x+8
4) £(x) = g(x)- (x* —4)+5x° + x> -2
5) f(x)=g(x)-(x-1)+3
-1) Pasmemuts f(x)=3x° —4x* +x® —2x* +5x—3 na g(x)= x> —2x* +5x— 4

1) f(x) = g(x)- (3% + 2x—10)— 20x? + 63x — 43
2) f(x)=g(x)-(3x+1)




3) f(x) (x)( +2X — 4)+7
4) f(x)=g(x)-(2x-1)+ x* + x
5) f(x)=g(x): (X +x—3)+2x* +4x—3

-3) Haiitu HOJI f(x)=2x" +x®+2x° +x u g(x)=x* —=3x> + x* - 3x
1)x+1
2) x* +2x-1
3) x® +x
4)x—4
5) x* +x* —x
-5) Haiitu HOJT f(x)=2x®+3x* —x—12 u g(x)=x* +7x* +16x +16
1) x? +2x+1
2) x* +x
)x*-1
4)1
5)x* +3x* +4
-5) ITo cxeme loprepa Haiitn f(—3) ecmu f(x)=x® —4x® +3x* —2x* —4x+3
1) 12) 532 3) 17 4) -59 5) -189
-1) ITo cxeme loprepa Haiitn f(—2) ecmu f(x)=3x" +2x* —x* +4x% + x -4
1) -46 2) -2 3) 19 4) 53 5) 157
-2) Pasnoxuts mo crenensam X —3 f(x)=3x* +2x* —14x* + 20x - 11
1) f(x)=(x-3)" +2(x-3)° +(x-3)+11
2) f(x)=3(x-3)" +38(x—3)° +166(x —3)* + 314(x — 3)+ 220
3) F(x)=(x=3)" +(x-3)" +1
4) f(x)=(x-3)" +3(x-3)’ - (x-3)+123
5) f(x)=3(x—3) +38(x—3)" +166(x —3)+ 314
-1) Pasnoxutk 1o crenensam X +2 f(x)= x> —3x* +2x® —4x* +2x -1
1) f(x)=(x+2)° —13(x+2)* +66(x +2)° —168(x + 2)* + 218(x + 2)—117
2) f(x)=(x+2)’ —20(x +2)* + (x+2)+1
3) f(x)=(x+2)° —20(x+2)" —=11(x + 2)° + 2(x + 2)° = (x + 2)+12
) F(x)=(x+2)" —=(x+2)" +27(x+2)+3
5) f(x)=5(x+2)° -123
'4) HOCTpOI/ITB MHOTOYJICH HaUMEHBIIIEH CTEIIEHHU C HeﬁCTBHTeHLHLIMH KO3(1)(1)I/II_II/ICHT3.MI/I
UMEIOIINI TBOMHOM KOPEHBb 2 U MPOCTOH |.
1) f(x)=x*+2x* —x? +x-3
2) f(x)=x%+3x% +9x—27
3) f(x)=x*+2x-1
4) f(x)=x* —4x® +5x* —4x+4
5) f(x)=x*+4x®+2x* +3x—15
-1) HOCTpOI/ITB MHOTOYJICH HAaUMEHBIIIEH CTENeHU ¢ KOMILIEKCHBIMU KOB(b(I)I/ILII/IeHTaMI/I

UMEIOIINI TBOMHOM KOPEHDb 2 U MPOCTOH |.

1) f(x)= x> —(4+i)x* +(4+4i)x—4i 2) f(x)= x> + 2ix* = 3ix + (1 +1)

3) F(X)=x>+4x% +x—(5+i) 4) F(x)=(@L—i)x* +(2+i)x* + 1+ 2i )x + (3—i)
5) f(x)=x>+2x* —3x+4




TecTbl MO reomerpuu
Tect 1. CucTemMbl KOOPAMHAT

-1) JlaHbl TpHU MOCIICIOBATEIbHBIX BepIInHbI mapauieiorpamma A(-2;1), B(1;3), C(4;0). Haiitu
YETBEPTYIO €r0 BEPIIUHY.
1) (1;-2) 2) (2;4) 3) (1,0) 4) (-2;-3) 5) (1;3)
-5) Haiitu paccrosinne mexay asyms toukamu A(4;3) u B(7;7).
1)32)23)84)65)5
-2) Ha ocu Oy HaiiTi TouKy, paBHOYAaJeHHYIO OT Touku M(-8;-4) 1 oT Ha4yana KOOPIMHAT.
1) (1;1) 2) (0;-10) 3) (10;0) 4) (0;-3) 5) (2;-4)
-3) Han tpeyrosbauk ABC: A(2;-3), B(1;3), C(5;-1). Haittu Touky M(X;y), CHMMETPUYIHYIO
BepiirmHe A oTHOCUTENBHO cTOopoHbl BC.
1) (1;-1) 2) (2;4) 3) (7;2) 4) (0;0) 5) (-3;-10)
-1) Haiiti 1ieHTp OKpYXHOCTH, mpoxojsimiei yepe3 Touky A(-4;2) u kacaromeiics ocu OX B
touke B(2;0).
1) (2,10) 2) (2;-8) 3) (4,8) 4) (-4;10) 5) (0;0)
-4) Haiitu xoopaunatel Touku M, aensimel otpe3ok MM, B oTHOmEeHUU A=2, ecinu M1(2;3) u
4 5 8.5 3.4
D)2 | ==(3)|=—=14) |—=;=15) | =;=
e (32 (t-3o (33 (3
-3) Opnun u3 xoH1oOB oTpe3ka AB.Haxoautcs B Touke A(2;3), ero cepeauHON CIYyKUT TOYKA
M(1;-2). Haiitu npyroii koHenB oTpe3ka.
1) (6;0) 2) (0:6) 3) (0;-7) 4) (7:7) 5) (-1;-3)
-2) Haiitu cepenuny otpeska MiM; , ecii M1(2;3), Ma(-4;7).
1) (1.1) 2) (-1:2) 3) (0:2) 4) (5:5) 5) (3:1)
-4) Hau tpeyroapauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu muny meauanst AD.
1)32)53)74)4/45 5)/55
-3) BbruuciuTh miomiaas TPEyroibHUKa, BEpIIMHAME KOTOpOoro ciyxar Touku A(2;4), B(9;4),
C(7;6).
1)52)33)74)95)4
-4) JIBe BepIIMHBI TPEyroibHUKa HaxoasTes B Toukax A(S;1) u B(-2;2), Tpetbs BepummHaC — Ha
ocu OX. 3Has1, 4TO TUIOIIAAb TPEYTOJIbHUKA paBHa 10, HAWNTH TPETHIO BEPIINHY.
1) (-8;0) 2) (32;0) 3) (8:0),(32;0) 4) (-8;0),(32.0) 5) (12;0)
-1)
HaiiTu monsipHble KOOPJMHATHI TOYKH, CHMMETPUYHOH TOYKE A(l; %) OTHOCUTEJIBHO
TMIOJTIOCA.
o S
L — |2 3)|-L— | 4 9) [ L——
(%) 2 (5 )9+ ) 2 () 9 (%)
-2) 7
BEIMUCIIUTE TIOJIAPHBIE KOOPAMHATEI CepeIrHbI oTpe3ka AB, ecniu Al 8; > " B(8;O).
37r 3 I T
1) |1 2) 4[ 3)|L=2]4)|3V3, 2| 5) |82, =
4 4 4
-3) HaI/ITI/I MPSIMOYTOJIBHBIE KOOPAWHATHl TOYKH, 33JaHHOW B TMOJSPHOW CHUCTEME

T
KOOpJMHAT: A(Z;gj, IIPUYEM MOJIAPHAs OCh COBMAJAET C IOJOXKHUTEIBHOH IMOIyOChIO

ocHn a6cuncc, d Ha49aJIO KOOPAWHAT — C ITOJHOCOM.




1) v5) 2) (-v2:4) 3)(:3) 4) (343;2) 5) (2:-5)

-3) 3Has MpsIMOYTOJIbHBIE KOOpIUHATHI TOUkH A(-1;1) HaliTH ee MoJIIpHbIe KOOPAMHATEI.
T 3 V4 11z
1) |1L75]2) (-20)3) V2,2 |4) 32| 5) | 2=~
(x5)2 209 @) w (55)9 (27
-5) . a . .
Haiitu npsMoyrosibHbIe KOOPAWHATHI TOYKU 3,5,—2 , 3aJJAHHOM B IIMJIMHAPHYECKON
cHCTEeME KOOPMHAT.
1) (1,4:-3) 2) (2;5;0) 3) (-1;2;2) 4) (1;3;-2) 5) (3:0;-2)
-5) Haittn tmunusapuyeckre KOOPAWMHATBHI TOUYKHU (\/§ ;—1;—3), 3aJaHHOM B MPSIMOYTOJIbHOM
JICKapTOBOM CHCTEME KOOPAMUHAT.
r T o 11z
1) 2,—:;-3]2)|4,=;3|3)|L—;-3|4) 10;-2)5) | 2,—;-
(255)a[438)9 (1559 o9 5
-3) . 3r.r .
HaiitTn mnpsiMmoyronbHble [eKapTOBBIE KOOpAWHATHI TOYKU B 175 , 3aJaHHOU B
chepuyeckoi cucteMe KOOpAUHAT.
1) (1;,2;3) 2) (-2;3;-1) 3) (0;0;1) 4) (3;2;-1) 5) (15;-4)
-4) Haiitn cdeprueckue KOOpIUHATHI TOYKH A(— 3,4/3 ,—2), 3aJJaHHOW B NPSIMOYTOJIbHON
JIEKapTOBOM CUCTEME KOOPAUHAT.
(3220 ) [12-2] 9) [ 2252 ) [ 42Z-Z ] 5) [10,2
6 3 4 6 3 4 6 6 2
2) Haiitu  cdepuueckue KOOpAMHATHI TOYKH, CHUMMETPHUYHOM  TOYKe A(3,%,—%)
OTHOCHUTEIIbHO (oKyca.
D (-3-Z. 212 (35 2] 9 (a2 4 (422 5) (222
6 3 6 3 6 2 4 2 6 6
Tect 2. IIpsiMmasi ¥ JIOCKOCTH
-3) CocTaBuTh ypaBHEHHE NPSIMOM, IPOXOASAIIECH Uuepe3 Hayaao KOOpAMHAT U uepe3 Touky (-1,-
8).
1) x+y=02) 2x+4y—-3=03) 8x—y=04) x+8y=05) 8x+8y—-3=0
-1) Han tpeyroasauk ABC: A(-2,3), B(4,1), C(6,-5). Hantucath ypaBHeHHE MearaHbl AM.
1) 5x+7y-11=02) 3x+2y—4=03) x+y=04) 5x+7y+11=0
5) 5x+5y—-11=0
-4) OnpeaenuTh IIOMIAh TPEYTOIFHUKA, 3aKITFOUEHHOTO MEX/ITY OCSIMH KOOPAHHAT H
npsaMoiix+2y-6=0.
1)72)43)84)95)7
-5) Yepes Touky Mo(7,4) npoBecTr NpsMYI0, apajiesibHyo MpsiMoit 3X-2y+4=0.
1) 2x—3y+11=0 2) 2x—-2y+13=0 3) 3x+2y+13=0 4) 2x+3y+15=0
5) 3x—2y—-13=0
-2) CocTaBuTh ypaBHEHHE TPSIMOM, Mpoxosmeid depe3 Touky Mo(7,4) mepneHIuKyIsIpHO K

npsamoit 3x-2y+4=0.

1) x—-3y—-5=02) 2x+3y—-26=0 3) 3x+2y—26=0 4) 2x+5y—-3=0
5 —x+2y-11=0




Beruncnute paccrosaue d Mexay mapamiebHbIME NPIMbIMU: 3X-4y-10=0 u 6x-8y+5=0.
1)32)43)24)255)15

-1) Hanucath ypaBHEHHE TIPSIMO#, IPOXOMAIICH Yepe3 TOUKY MepecedeHus mpsmMbix 7X-y+3=0
U 3x+5y-4=0 u uepe3 ToukyA(2,-1).
1) 25x+29y—-21=0 2) x—3y+11=0 3) 23x+28y—31=0 4) x+3y-14=0
5) 25x—29y+21=0
-2) CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXOIAIIed depe3 Tpu gaHHbIC Touku: M;(2,3,1),
M>(3,1,4), M3(2,1,5).
1) X+y—2z+3=02) x+2y+z2-9=03) 2x+3y+z+1=04) x—y+3z+4=0
5) x+y-z+1=0
-4) CocTaBuTh ypaBHEHHE IUIOCKOCTH, IPOXo e yepes Touky M(3,5,-7) u orcekaromieii Ha
0CSAX KOOPJMHAT PaBHBIE OTPE3KH.
1) x+y—-3z+11=02) Xx+y+2z+10=03) x+y+z-5=04) x+y+z-10=0
5) 2x+2y—-2z+3=0
-3) CocTaBUTh ypaBHEHHE IUIOCKOCTH, MpoXoisiieii uepes touku Mi(2,-1,3) u M;1(3,1,2)
HapaJlIEIbHO BEKTOPY d = {3,1,—4}.
1) Xx+y+z=02) x+y—z=03) x—y—-z=04) 2x+3y+z=0
5) x+3y—-4z=0
-2) Boruncnute paccrosaue d ot Ttouku Mo(-2,-4,2) 10 MIIOCKOCTH, MPOXOMASAIICH uyepe3 TpH
touku M1(1,-1,1), M>(-2,1,3) u M3(4,-5,-2).
1)32)43)54)85) 12
-5) Hanwucath ypaBHEHHE IIIOCKOCTH, MPOXO/IAIICH Yepe3 Havyano KOOPIUHAT U Yyepe3 JTHHUIO
nepecedeHus miockocten 2x+5y-6z+1=0, 3y+2z+6=0.
1)6x+9y+52-3=0 2) x+8y+5z+3=0 3) 6x—8y—-5z2+3=0
4)x+9y+52+11=05) 6x+9y—22z2=0
-2) CocraBuTh ypaBHEHHE MPSIMOM, TIPOXOsIICH yepe3 aBe Touku Mi(2,3,1) u M»(4,6,9).
1)x+2:y+3:z—12)x—2:y—3:z—13)x+2:y+3:z—1
-2 3 8 2 3 8 2 3 8
4)x+2:y+3:z+45)x+1:y+1:z—1
1 2 3 1 1 -1
-1) CocTaBuTh ypaBHEHHE TIJIOCKOCTH, MPOXOMAIIEH uepe3 TUHUI0 MepecedeHus MI0oCKocTei
2x-z=0, X+y-z+5=0 " nepneHauKYISIPHOH K IMIOCKOCTH 7x-y+4z-3=0.
1)3x+5y—-4z+25=02) 3x—4z2+25=03) 3x-5y+4z+25=0
4)x—y+3z+11=05) 3x—5y—4z+25=0
-2) CocraBuTh HapaMeTPUYECKUE YpaBHEHUS MPSAMO, mpoxojsineil yepe3 Touky Moy(1,-1,3)
HapaJuIeIbHO BEKTOPY d = {2,—3,4}.
X=t+1, X=2t+1 X=-=2t+1, X=-t+1, X =—2t,
1)qy=t-1 2)<y=-3t-13)qy=3t-1 4)<y=-5t-575)y=3t+5
z=-4t+3. z=4t+3. z=3t+3. z=4t+36 z=t-1.
-5) CocTaBUTh KaHOHWYECKOE YpaBHEHHE TPSMOW, 3aJaHHON KaK JIMHUS TEPEeCceueHUs JBYX

xX—2y+3z-4=0,

3x+2y—-5z-4=0.

X+2 y+3 z-1 2) Xx-2_y-3_z41 [, x_y-2_ z-1
S

3) —_—=— =
-2 3 8 1 3 8 2 -3

IIJIOCKOCTEMN: {

1)




x—5: y—5: z2-4 5)x—2: y+1:£

4)
4 6 -3 "2 1 4

_1)

U3 touku My(3,-2,4) omycTUTh EPICHAUKYIISP Ha TUIOCKOCTh SX+3Y-72+1=0.

1) x—3:y+2:z—4 2)i:y+5:z—4 3) x—5:y+5:z—5
5 3 -7 -1 -2 -1 -2 6 7
Xx-5 y+4 z-4 _ x+5 y+13 z-8

4 = 5 =
U e e A S 4

Haiitu mpoekiuio  touku  My(1,2,-3) Ha miockocTs 6X-y+3z-41=0.
1) (1,2;3) 2) (-2;3;-1) 3) (7;1,0) 4) (3;2;-1) 5) (1.5;-4)

x=2t+1,
Haiitu T0ouKy, cummeTpudHyto Touke Mi(4,3,10) otnocutensHo npsamoii [ 14y =4t +12,

z=5t+3.
1) (-1;5;4) 2) (7;-3;1) 3) (8;-1;5) 4) (2;9;6) 5) (0;-5;1)

n

. X-2 y+1 z
Haiitn pacCcTodaHue MCKAY napajajiCJIbHbIMH IMPAMBIMHU: T = T E
x—7 y-1 7-3

3 4 2
1)62)73)24)25)3

Tect 3. Teopust KpUBBIX 2-I'0 NOPAAKA

CocTaBUTh KAHOHUYECKOE YpaBHCHHE 3JIJIMIICA, €CJIN ITOJIYOCHU a:5, b=4.

2 2 2 2 2 2 2 2 2
X X

2
/) BANNE AN ) EANNN N AN AN 17\ RN AR I RN S
25 16 16 25 36 25 25 16 25 36

CocTaBUTh KAHOHUYECKOE YpaBHCHUE 3JIJIUIICA, €CJIN pACCTOAHNUEC MCIKIY (I)OKycaMI/I paBH08

u Oonpiast och paBHa 10.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y X Y
100 64 25 9 64 25 100 36 9 25

-1)

[TpstmbleX=18 cioykaT AUPEKTpUCAMU IIIUIICA, Majlas OChb KOToporo paBHa 8. CocTaBUTh

ypaBHEHHUE ATOTO ALIUIICA.

2 2 2 2 2 2 2 2 2 2
X X

DX Y X Y X Y X Y X Y
2 16 64 36 25 9 6 9 64 36

CocTaBUTh KAHOHHYECKOE YpaBHCHUE JJIIUIICA, €CIIN MaJlad OChb €0 BUJHA U3 (I)OKyca o

npsSIMBIM yTJIOM, a GoKychl HaxoasaTces B Toukax F1(-3,0), F2(3,0).

2 2 2 2 2 2 2 2 2 2
X X

DX Y X Y X Y X Y X Y
24" 16 32 18 18 9 6 8 25 9

2 2
CoCTaBUThL YpaBHEHHS KAaCaTENbHBIX K dIuMICcy — + “— = |, npoxoxsimx 4epes TouKy

16
N(10,4).
1)x+y-3=02)y=4, 16x—-15y—-100=0 3)3x+4y—-12=0, 2x+3y+1=0
4)x=3, y=—45)x+y-1=0, x+y-1=0

CocTaBuTh KAaHOHHYECKOE YpaBHEHHE TUIEpOOIIbI, €CIM JAeUCTBUTENbHAS MOJIYyoCh a=5, a

MHuMas b=3.
2 2 2 2 2 2 2 2 2 2
1)X__y_=12)X__y_:13)X__y_:14)x__y_:15)x__y_=1
24 16 16 25 25 9 36 64 64 36




CocTaBUTh KaHOHHMYECKOE YpaBHEHHE THIEpPOOIbI, €CIM PACcCTOSHUE MEXAY (OKycamu

paBHO 10 u geficTBUTENBHAS OCh paBHA 8.

2 2 2 2 2 2 2 2 2 2
X X

X X

y

) RAS A ) FAE A M) EAE A ) Fa s A - e s
25 9 9 25 9 16 16 9 64 36
-1)
Janpl ypaBHEHUs acUMOTOT ) =k E X rumepbosnsl M KoopauHaTel Toukm M(24,5),
nexaiei Ha rurepOoiie. COCTaBUTh KAHOHUYECKOE YPAaBHEHHE THITEPOOITBI.
2 2 2 2 2 2 2 2 2 2
LS ANPPNE G AP S AP A NS S A
432 75 400 100 100 75 16 9 200 100
-1) CocTaBUTh KAHOHUYECKOE YPAaBHEHUE TUIIEPOOJIBI, €CIT PACCTOSTHUE MEXIY JUPEKTPUCAMHU
32 5
paBHO ? Y OKCIICHTPUCHUTET € = —.
2 2 2 2 2 2 2 2 2 2
B A B I L L ) L
16 9 9 25 9 16 25 9 25 36
-5) FER.
Hanucath ypaBHEHUS aCUMITOT U yPaBHEHHUS JUPEKTPUC TUIIEPOOITBI —— — E =1.
8 19 5 8 4 9 4 9
)y=2—X, X=t— 2)y=2—X, X=2=-3)y==X, X==4)y=——X, X=—=
)y==%3 e Ay=*7 c3y=3 s NY=—7 c
4 9
S)y=x—X, Xx=x—
)y=% c
-2) 2 2
Yy o_ .
Jana runepboma —— — E =1. Hamucars ypaBHeHHME CONPSIKEHHON TrHIEpOOIBI U
BBIYHCIIUTH €€ KCICHTPUCHUTET.
2 2 2 2 2 2
DX Y g e3 X Y g e 3gX Y g 3
25 9 4 "16 9 4 "16 8 2
2 2 2 2
XY g o35 X Y g3
64 25 5 "64 36 3
-3) CocTaBuTh YpaBHEHHUE KacaTebHOW K TrHrepOose ﬁ _ ﬁ —1 B Touke M(-5,4).
5
1)6x+y—-3=02)x+8y+3=03)x+y—-1=04)x+9y+11=05)x+y—-2=0
-2) Orpe e iTh KOOPIHHATHI (OKyca mapabobl y°= - 8X.
1) F(4:0) 2) F(-2;0) 3) F(2:0) 4) F(0;-2) 5) F(0;2)
-5) CocTaBuTh ypaBHEHHE IMapaboJbl, €CIM OHAa CHMMETpPHYHA OTHocuTenbHO ocu OX,
MPOXOJIMT Yepe3 Havaao KOOpAHHAT U uepe3 Touky M(1,-4).
1)y? =-16x2) y* =8x 3) y* =6x4)x* =16y 5)y* =16x
-4) CocTaBUTh ypaBHEHHE KacaTenbHOI K mapadoie Y =4x B Touke M(9,6).
DXx+y—-3=02)2x+y+3=03)2x+y-1=04)x—-3y+9=05)x+y—-2=0
-3) 2 2
Yy _
Han surc % + % =1. Hamucare ypaBHeHHME 5TOrO OJUIMICA B IOJSAPHBIX
KOOpP/IMHATAX.
1)r 2 10 Ir 10 10 1

=0 =— = 4hr=——DH)r=—
3—-2c0s ¢ 3—4cos @ 3—2cos ¢ 3+2cos¢p 3—-cos¢p




-1)

2 2
Y

Jlana runepbonma — — =— =1. Hanucars ypaBHeHHE 5TOi runepOOJibl B MOJAPHBIX

64 36

KOOpJMHATAX.
18 16 10 4 18
r e —

=——2)r= 3)r = 4r = 5r=——
4-5cos¢p 3—-4cose 1-cose 3+2cos¢p 3—-cos ¢

7_ =
Jlana mapa6ouna y*=10x. Hanucats ypaBHeHue 3TOM napabosbl B MOJISPHBIX KOOPIUHATAX.

1)I’= 2)r= 3)r_ )r: 5)[‘:#
4—cos¢ 1-4cos¢ 1+cos ¢ 1-cos¢ 3—-cos¢p

L
13-5co0s

9TOW KPUBOU B IIPSIMOYTOJILHOM I€KapTOBOM CUCTEME KOOPIMHAT.
2 2 2 2 2 2 2 2 2 2
DX Y X Y XY XY X LY
32 16 64 36 25 9 16 9 169 144

KpuBas nana ypaBHeHHEM B NOJIAPHBIX KOOPAMHATAX [ = . Hancars ypaBHeHue

Haiitu HeHTp KpHBOii 2-T0 mopsiaka 3X 2_ 4xy — 2)/2 +3x—-12y-7=0.1) (— 1,—1)

3 3 5 3 3 3 33
2(-3-3)3(3-3) 23223 3)

Tect 4. Teopust noBepxXHOCTEH 2-T0 MOPAIKA

CocTaBUTh YpaBHEHHUE IUTUIICOU/IA, TIEPECEKAIONIETO KOOpANHATHBIE ockocTn OXZ u Oyz
y=0, X =0,
COOTBETCTBCHHO I10 JIMHUAM < 2 72 v gy z? , CCJIK €r0 OCH COBIIAAAIOT C

—+—=1
25 16 9 16

OCsAMH KOOPpAHHAT.

2 2 2 2 2 Z2 XZ 2 ZZ XZ 2 Z2

1)X—+y—+z—=1Z)X—+y—+—=l3)—+y—+—=14)—+y———=
25 36 16 64 9 16 25 9 16 25 9 16

2 2 2
L AL
25 9 16

CocTaBUTh ypaBHEHHE JUTUIICOM/IA, OCH KOTOPOTO COBIAIAIOT C OCSIMH KOOPIMHAT, €CIHU
z=0,
OH IPOXOJIUT YEPEe3 ALINIC | 52 y2 u uepes Touky M (1,2,+/23).

2 2 2 2 2 2 2 2
l)X—+y—+Z—:1 Z)X—+y—+z—:1 3)X——y—+z—:1 4)X—+y—+z—:1
9 16 36 4 9 36 25 9 16 25 9 16

2 2 2 2

2 2 2
5)X_+y_+z_=1

100 64 36

x2 yZ ZZ

Ha onnononoctHoM runepOomnonie ? + = — — =1 HaiiTu NpAMONUHEHHEIE

4 16
obpasyrorue, mpoxosaiime yepes Touky M(6,2,8).

Xx-6 y-2 7-8 " Xx-6 y-2 7-8
-3 0 4 -9 8 20

1)




0 -4 9 -8 0
X-6 y-2 z-8 x-6_ y-2 z7-8

5)

3 0 4 " 9 8
HaiiTu LeHTp MoBEpXHOCTH x? + y2 +z2 + 2xy —2yz+6xz+2x—-6y—-22z=0.
1) (1;1:1) 2) (3;4:-8) 3) (1,0:3) 4) (1;1;-1) 5) (4,2:6)

Kak npeobpa3zyercs ypaBHEHHE TOBEPXHOCTH

x? —14y? +10z% —4xy —24yz + 6xz + 2x + 20y + 82 —9 = 0, ecau Hauano

KOOPJIWHAT MEPEHECTH B IICHTP STON MOBEPXHOCTH?
1)x* —14y* +10z% —4xy —24yz +6x2 — 24 =0

2) x> —14y® +102° —4xy —24yz +6x2 —5=0

3)x? —14y? +10z> —4xy + 24yz +6x2-5=0

4) x* -14y? +10z° —4xy — yz+6x2+5=0

5) x? —y® +2° —xy—24yz+6x2-5=0

CocTaBuTh YpPaBHCHUC IJIOCKOCTH, Kacaromencs ITOBCPXHOCTHU

Sx? —y® + 27 +4xy +6x2+2x+4y +62—8=0 5 rouxe Mo(0,-4,4).
S5x+6y+7z—-4=0.

1)x+y+2z—4=02)5x—6y—7z—4=0 3)5x+6y+72—-4=0
4)5x+6y+72+44=05)6y+7z2—4=0

-1)

Haiitn trnameTpanbHyO IUIOCKOCTh IOBEPXHOCTH
2x% +5y% +82% +2xy + 6x2+12yz + 8x + 14y + 182 = 0, conpsennyo
XOpJaMm, MapajuIeIbHbIM BEKTOPY b= {3,2,—5}.

1)7x+17y+192+19=0 2)x—y—72—-4=0 3) 7x+17y+7z2+19=0
4)X+6y+72+4=005)7x+6y+72—-24=0

Haiitu S;,S,,S; ms o61mero ypaBHeHHE TOBEPXHOCTH BTOPOTO TIOPSIKA
5X* +7y? +62° —4xz+4yz—10x+14y +82-6=0.

1S, =1S,=2S,=32)S,=-1S,=-2,5,=33) S, =0,5,=4,S, =6
4)S,=2,5,=-2,5,=05) S, =3,5,=6,5,=9

2 2 2
X
HazBatb IMMOBCPXHOCTD, 3aIaHHYIO YPABHCHUCM 1— - =

1) TpeXOoCHBIH /UUIICON]T 2) OTHOTIOIOCTHBIN TUIEPOOTION T
3) ABYMOJIOCTHBIN TUTIEPOOTION T 4) SIUTUNTHICCKUHN ITUITHH/IP
5) snaunTUYecKuit mapaboIou




-1) %2 yz 72
Ha3Batb moBepXHOCTb, 3aJaHHYIO YpaBHEHUEM — +--—+—=1
36 16 9
1) TpEXOCHBIH IITUTICOU 2) OTHOTIOJIOCTHBIN TUTIEPOOIONT
3) ABYIIOJIOCTHBIN TUTIEPOOTON 4) SJUTUIITUYSCKUHN TIHITUHAD
5) IUIMNITUYECKHUI TapaboTon

-2) x2 y? 72
Ha3Batb moBepXHOCTb, 3aJaHHYIO YpaBHEHUEM — +~———— =1.
16 9 4
1) TpEXOCHBIH IITUTICOUT 2) OTHOTIONIOCTHBIN TUTIEPOOIOH T
3) ABYIIOJIOCTHBIN TUTIEPOOTON 4) SJUTMIITUYSCKUHN HITHHAD
5) IUIMNITUYECKHUI TapaboTon

_5) X2 2

Ha3Batb moBepXHOCTb, 33JJaHHYIO YpaBHEHHUEM 9 + yT =-Z.
1) TPEXOCHBIH AIITUTICOU 2) OTHOTIOJIOCTHBIM TUIIEPOOIONT
3) ABYMOJIOCTHBIN TUTIEpOOIOU ] 4) SIUTUITHYCCKUN TUTUHAP
5) IIMNITUYECKHUI TapaboIon

-3) 2 2 2
xX° y? oz
Ha3BaTh MOBEpXHOCTb, 33J]aHHYI0 ypaBHeHHEM — ——+— =0.
6 9 4
1) TPEXOCHBIH AILTUIICOU 2) OTHOTIOJIOCTHBIM TUIIEPOOIONT
3) AMOTUYECKUN KOHYC 4) SIITMNTUYECKUH LUIUH]IP
5) IUIMNITUYECKHUH TapaboIon

-4) 2 42
Ha3Batb moBepXHOCTb, 3aJJaHHYIO YpaBHEHHUEM y? 2" 1.

1) TPEXOCHBIH AIITUIICOU 2) OTHOTIOJIOCTHBIN TUIIEPOOIOHT

3) nBymonocTHEIHA runepoonons 4) runepOOTMISCKHA IMITNHAP

5) annunTUYecKuit mapadoIou

-1) HaszBaTh IOBEPXHOCTb, 3aJJaHHYIO ypaBHEHHEM X’ = 4Y .

1) mapaGonuyeckuii HTUIUHAP 2) OTHOMOIOCTHBINA THUIIEPOOTOUT
3) ABYIOJIOCTHBIN TUIIEpOOION 4) JUTMITUYECKUN TUITUHAP
5) snaunTuyecKuil mapaboIou

-2) ¥ 2
Ha3Batb moBepXHOCTh, 3aJJaHHYIO YpaBHEHHUEM e yT =0

1) TpexocHbI# druIicons 2) napa nepecekarormxcs mpsMbIx

3) ABYMOJIOCTHBIN TUTIEPOOTION ] 4) SIUTUITHIECCKUN TUITHHIP

5) mapa napajieNbHbIX IPSMBIX

7.1.4. Boripocsl K 3a4eTy

KowmriiekcHble unca, onepanuu HaJ HUMH.

Anrebpandeckasi 1 TPUTOHOMETpHUYECKasi popMa KOMILIEKCHOTO YHUCIIa.
N3BreueHne KOpHS KBAIPATHOTO U3 KOMIUIEKCHOTO YHCIIa.
Bo3BeneHune B cTeneHb U U3BJICYEHUE KOPHS N-OU CTEIECHU.
JIBy4JIeHHbIE YpaBHEHUS.

Pemenne ypaBHenwmii 3, 4 cTeneHu.

Marpuiibl ¥ oniepanuu HaJl HUMH.

TpancnoHupoBaHHasE MaTpPULIA.

. Ilonsatne onpeaenurens N-ro nopsaka.

10 Teopema Jlannaca BEIYMCIEHUS ONPEAECIUTEINS N-TO0 NOPAIKA.

©CoNoaRrWDNE.




11.CgoiicTBa onpenenurenei N-ro nopsaka.

12.Onpenenureny crieuaibHOTO BUA.

13.06paTHas marpuna.

14 .Panr maTtpuipsl. MeTo1 OKaliMITSIOIIMX MUHOPOB BBIYMCIICHHS pAHTa MaTPHULIBI.

15.00111ue mOHATUSI CUCTEMBI JINHEHHBIX alreOpandeckux ypaBHEHH.

16.Meton Kpamepa pelieHust CHCTEM JIMHEUHBIX alNreOpandecKux ypaBHEHHM.

17.MaTpu4HbIi METOJ1 PEIICHUS CUCTEM JIMHEWHBIX alIreOpanyecKux ypaBHEHH.

18.Meton ["aycca pelieHus: cucTeM JUHEHHBIX ajareOpandyeckux ypaBHEHUH.

19.Teopema Kponekepa-Kaneniu COBMECTHOCTH CUCTEM JIMHENHBIX
anredpanvyecKkux ypaBHEHUH.

20.0O1HOpOIHBIE CUCTEMBI JIMHEHHBIX alreOpandyeckux ypaBHEHUH.

21.MHOTrO4WIEHBI U JIEUCTBUS HAJ HUMU.

22.]leneHre MHOTOYWICHOB C OCTAaTKOM.

23.JlenuTeny U UX CBOMCTBA.

24 . Hanbonpmmii 00U JeTUTeNIb MHOTOWICHOB. ANropuT™M EBKITHIa HaXOKIESHUS
HO/I mHOTOYIE€HOB.

25.B3anMHO TTPOCThIE MHOTOWICHBI.

26.KopH1 MHOTOYJICHOB.

27.Teopema besy. Cxema I'opHepa.

28. KpaTHble KOpHU MHOTOUYJICHOB.

29. OcHOBHas Teopema ajureOphl U CIIEJCTBUA U3 HEe.

30. ®opmynsl Buera.

7.1.5. Ixk3aMeHaIHOHHbIE BOMPOCHI

1. Addunnas (oOmas gexapToBasi) cucrema koopausar. [IpsmoyronbHas

JIEKapTOBa CUCTEMa KOOPUHAT.

[Tongpuast cucTeMa KOOPAUHAT U €€ CBSI3b C MPSIMOYTOJIbHOM JIEKAPTOBOM.

Hunuuapuueckas cuicTeMa KOOpAuHaT.

Cdepuueckas cucrema KOOpJMHAT.

Bexkropsl. JInHeiHbIe onepanyu HaJ BEKTOPAMH.

[TonsiTHE TMHENHOW 3aBUCUMOCTH BEKTOPOB.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.

BekTopHoe npou3BeIeHUE BEKTOPOB U €TI0 CBOMCTBA.

. CmemaHHoe Mpou3BEIEHNE TPEX BEKTOPOB.

10 JIBOITHOE BEKTOPHOE POU3BEIAEHUE TPEX BEKTOPOB.

11.Kanonuueckoe ypaBHeHue npsiMoil. [lapamerpuueckue ypaBHEHUS MPSIMOM.

12.06miee ypaBHEHHE TIPSMOI U €T0 HCCIIeIOBaHUE.

13.YpaBHenue npsmMoii, MPOXOAAIICH yepes Be JaHHBIC TOUKH. YPaBHCHHE
npsIMOM “‘B OTpe3kax’’

14.YpaBHeHue npsaMou ¢ yrioBbiM KO3PPUIUEHTOM.

15.VYcnoBus napamienbHOCTH U MEPIIEHIUKYISIPHOCTH MPSMBIX. YTOJ MEXIY
JBYMsI TIPSIMBIMU.

16.HopManbsHOE ypaBHEHHUE MPSMOIA.

17 .1lpuBenenuie 001IETO YpaBHEHUS NMPAMON K HOPMAJIbHOMY BHUY.

18.PaccTosiHue OT TOUKHU A0 MPSAMON Ha MIOCKOCTH.

©P®NOUTEWN



19.I1y4oK npsAMBIX Ha INTIOCKOCTH.

20.YpaBHeHUE MIIOCKOCTH, IPOXOSAIIEH Yepe3 JaHHYIO TOUKY NEPIEeHIUKYISIPHO
JaHHOMY BEKTODY.

21.006m1ee ypaBHEHHE TUIOCKOCTH U €r0 UCCIIEAOBaHME.

22.YpaBHEHHUE MIOCKOCTH, IPOXOASIIEH Yepe3 TP JaHHbIC TOUKU. Y paBHEHHE
IJIOCKOCTH ‘B OTpe3Kax .

23.B3auMHOe pacroioxkeHue IIOCKOCTEH.

24 T1apameTpuyeckue ypaBHEHHUsI TIOCKOCTH.

25.HopmanbHOoe ypaBHEHHE IJIOCKOCTH.

26.I1puBeaeHune o0IIero ypaBHEHHSI MIIOCKOCTH K HOPMAJIbHOMY BUTY.

27.PaccTositHuE OT TOYKH /10 TIIOCKOCTH.

28.I1y4oK mockocTei.

29.CBsI3Ka TIOCKOCTEH.

30.YToa Mexay AByMS TUIOCKOCTSIMH.

31.Kanonnueckoe ypaBHEHHE MPAMOIA, [IapaMETPUYECKUE U  BEKTOPHO-
napaMeTpruIecKoe ypaBHEHHUS IPSIMOM B IPOCTPAHCTBE.

32.YpaBHeHUE TPAMOH, MPOXOASIIEH Yepe3 IBe JaHHbIE TOUKH.

33.IIpsmast kak TUHUS TIEPECEUEHUS IBYX MJIOCKOCTEH.

34.PaccrosiHue OT TOYKH J0 MPSIMOIl B IPOCTPAHCTBE.

35.B3auMHoe pacrnosokeHue mpsiMbIX B MPOCTPAHCTBE.

36.Paccrosinue Mex Iy 1ByMs IPSIMBIMU B TIPOCTPAHCTBE

37.IlpsimMas ¥ TJIOCKOCTh B MPOCTPAHCTBE. YTOJI MEXKY MPSIMON U TUIOCKOCTHIO.

38.CBsi3Ka IpsSIMBIX.

39.0KpyKHOCTb.

40.9mmunc. Onpenenenue. BoIBo KAHOHMUECKOTO YPaBHEHUS.

41.ViccnenoBanue KaHOHUYECKOTO YPAaBHEHUS DJUIMIICA.

42 .JKCIEHTPUCHUTET U AUPEKTPHUCHI DIUTHIICA.

43.KacaTenpHast K DJUTUTICY.

44.0Ontryeckoe CBOMCTBO ILIUIICA

45.1IpeoOpazoBaHue paBHOMEPHOTO CXKATHSI TIIOCKOCTH K MPSMOM.

46.21MHIIc KaK pe3yibTaT paBHOMEPHOTO CKATHUS OKPYKHOCTH K OJTHOMY U3 CBOUX
JTMaMETPOB.

47 ITapamerpudeckue ypaBHeHus diuunca. [IpakTudeckuit cnocod mocTpoeHusl.

48.I'mnepOoua.

49.UccnenoBanne KaHOHUYECKOTO YPABHEHHUSI TUTIEPOOJTBI.

50.AcuMITOTHI TUTIEPOOITHI.

51.ITapameTpuueckne ypaBHEHUS TUTIEPOOITHI.

52.DKCIEHTPUCUTET TUTIEPOOJIbI U BEIpKEHNE (DOKATBHBIX PAUyCOB Yepe3

AKCIEHTPHUCUTET.

53. AupexTpuchl TUNepOO0IbI.

54.KacarenbHas K runepoosie.

55.0nTHYeCKOe CBOMCTBO TUMEPOOIIBI.

56.ITapabomna.

57.KacarenbHas k napaodouie.

58.0nTryeckoe CBOMCTBO MapadoJIbl.



59.YpaBHeHue HInca, TunepoosIbl, mapadosbl B MOJSPHBIX KOOPIUHATAX.

60.I1peoOpazoBanre paBHOMEPHOTO CKATHUS MTPOCTPAHCTBA K TUIOCKOCTH. BBIBOA
ypaBHEHUSI IOBEPXHOCTH BPAIIICHUSI.

61.00mee npeoOpazoBanue ahpPuUHHON CHCTEMBbI KOOpAUHAT B ap(HUHHYIO Ha
MJIOCKOCTH.

62.IIpeobpazoBaHme IPSIMOYTOJIBHOM IEKaPTOBOM CUCTEMBI KOOPJMHAT B
HPSMOYTOJIBHYIO JIEKapTOBYIO Ha TNIOCKOCTH.

63.IIpuBenenue o0mIero ypaBHEHHsI KpUBOM BTOPOTO MOPSAIKA K BUAY, HE
cojiepKaleMy IpOU3BEACHUS HEU3BECTHBIX.

64.XapaxkTepucTuiyeckoe ypaBHEHUE KPUBOM BTOPOTO MOPSIIKA.

65.1IpuBenenHoe ypaBHeHHE | THIIa KPUBBIX BTOPOTO MOPSIKA U €r0 HCCIeI0BaHHE.

66.1IpuBeneHHOE ypaBHEHHE 2 THIIA KPUBBIX BTOPOTO MOPSIKA.

67.IIpuBeneHHOE YpaBHEHUE 3 THITA KPUBBIX BTOPOTO MOPSIIKA.

68.IIpumenenune nmpeoOpa3zoBaHusl MAPAIIIEIBHOTO TIEpEeHOCa K 00IIeMy YpaBHEHUIO

KPHUBOM BTOPOTO MOPSAJIKA.

7.2. Meroanuyeckue MAaTepHAJIbl, ONpeAeJAIOIIHNe MPOLeaYpPY OLECHHBAHUS
3HAHMI, YMeHMii, HABBIKOB M (WJIN) ONbITA IEATEJbHOCTH, XapPAKTEPHU3YIOLIHNX
JTanbl (POPMUPOBAHUA KOMIIETECHIMH

OOmmit pe3yiabTaT BBIBOJAMUTCS KaK MHTETPabHAsI OLIEHKA, CKJIAJbIBAIONIAs W3
TEKyIIero KoHTpoJisi - 30% u mpoMekyTouHoro KoutpoJs - 70%.

Texymuii KOHTPOIb MO JUCIUTIIMHE BKIIOYALT:

- mocenieHue 3auaTuii - 10 0ayios,

- y4acTHe Ha MPaKTHUeCKuX 3aHATusX - 10 6amios,

- BBITMIOJIHEHHE JIOMAIIIHUX padoT - 0 6ayioB.

IIpoMexyTOUHBIN KOHTPOJIb IO AUCUUILIIMHE BKIIOYAECT:

- KOJUTOKBUYM - 40 6aJI10B,

- MUCbMEHHAsi KOHTpOJIbHas padoTa - 30 OamioB.

8. YueOHO-MeTOoAHUECKOE 00ecTieueHre U CIUTIINHBI

a) aapec cailta Kypca:

1. UeneBa A.M. JluneitHas anre6pa. AHaTUTHYECKAs TE€OMETPUS [ DIEKTPOHHBIM
pecypc] : yaueoHoe ocodue / A.M. Usnesa, I1.U. Ilpunyrkas, U.JI. YepHbix. —
DneKTpOoH. TeKCTOBBIC NaHHbIe. — HoBocubupck: HoBocubupckuii
rocyJapCTBeHHBIN TexHU4Yeckuil yauepcuret, 2014, — 180 c. — 978-5-7782-
2409-4. — Pexxum poctyna: http://www.iprbookshop.ru/45380.html

2. bexnemumes, JImutpuii Bnagumuposuu. Kypc ananuruueckoil reoMeTpuu u
JUHEWHOU anreOpsl : [yueO. i By3oB] / beknemures, JIMutpuit
Brnagumuposuu. - 10-¢ uzn., ucnp. - M. : ®usmariur, 2005. - 303 c. ; 22 cwm. -
bubmmorp.: c. 302-303. - [IpeaM. yka3.: c. 298-301. - PekomennoBano MO P®.
- ISBN 5-9221-0304-0 : 190-08.

Mecronaxoxaenue: Hayunas oubnuoreka JII'Y



http://www.iprbookshop.ru/45380.html

3. Kocrtpukun, Anekceit liBanosuu. BBenenue B anreOpy : [0 CHEUaTIbHOCTIM

"Maremartuka" u "llpuknannas marematuka'|. U.2 : Jluneinas anredpa /
Koctpukun, Anekceit UBanoBuy ; [Mock. roc. yH-T uM. M.B.JlomoHOCOBA]. -
N3a. 3-e. - M. : @usmariur, 2004. - 367 c. : uin. ; 23 cm. - (Knaccuueckuit
YHUBEPCUTETCKUN yueOHHK). - [Ipeam.-umeH. ykas.: c. 362-367. -

Pexomennosano MO P®. - ISBN 5-9221-0488-8 : 169-00.
Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

. Edumos, Huxonait BragumupoBuu. KpaTkuit Kypc aHaTUTHYECKOM

reomeTpuu : Yueb. nis By3oB / Edumon, Hukomnaii Bnagumuposuu. - U3n. 13-e,
ctep. - M. : ®usmarnut, 2002, 1975, 1972, 1969, 1967, 1965 (Hayka). - 238 c. -
ISBN 5-9221-0252-4 : 138-00.

Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

0) TOMOJHUTEIbHAS TUTEpaTypa:

9.

1. Huxonosa H.B. Kpatkuii kypc anreOpsl u reometpun. [Ipumepsl, 3a1auu,

TeCThl [ DNIEKTPOHHBIN pecypc] : yueoHoe nocodue / H.B. Hukonona, H.H.
l'asuzoBa, I'.A. HukoHoBa. — DJIEKTpOH. TEKCTOBBIE JaHHbIe. — Ka3aHb:
Kazanckuii HarimoOHAJILHBIN UCCIIEA0BATEIbCKUNA TEXHOJIOTHUCCKUMN
yauBepcutet, 2014. — 100 c. — 978-5-7882-1711-6. — Pexxum noctymna:
http://www.iprbookshop.ru/61981.html

. TeimkeBuy, P.W. Jluneiinas anreOpa u ananutuyeckasi reometpus / P. U.

TermkeBuy, A. C. denenko ; mox pen. J.A.CynpyHeHko. - 2-¢ 3., nepepad. -
MuHnck : Bermiinn. mkxona, 1976. - 544 c. : ui. - 1-42.
Mecronaxoxaenue: Hayunas 6ubmmoreka 'Y

. [IpuBanos, iBan MBanoBr4Y. AHaTUTHYECKAsI TECOMETPHUS | YICOHUK /

[Tpusanos, Msan MiBanoBuu. - 37-¢ u3n., crep. - CIIO. : Jlann, 2008. - 299 c. :
ui. - (YueOnuku 111 By30oB. CrienmanbHast muteparypa). - ISBN 978-5-8114-

0518-3 : 234-85.
Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

. [loctHukoB, Muxann MuxainoBud. AHAIUTAYECKAS] TEOMETPUA : JICKIIUU T10

reometpun: yued. nocobue. .1 / [ToctHukoB, Muxaun Muxainosuu. - U3a. 3-
e, uctp. - CII6. [u ap.] : Jlans, 2009. - 414,[1] c. - (Knaccuueckast yuebHas
muteparypa no maremartuke). - ISBN 978-5-8114-0889-4 : 262-57.
Mecronaxoxaenue: Hayunas 6ubmmoreka 'Y

Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHON CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHHUSA TUCIHMILJIMHBI

http://www.elib.dgu.ru/

http://www.iprbookshop.ru/

http://intuit.ru/

10. MeToauyeckue yKa3aHusi 10 OCBOCHUIO AU CIIUTIIMHBI
Jlns camocTosiTenbHOM paboThl 1O Kypcy B Oubnaumoteke 'Y © B 3JIEKTPOHHBIX
pecypcax MHTepHETa MMEETCA JOCTATOYHO JIMTEPATYPhl, KaK KJIACCHUYECKOM, TaK U


http://www.iprbookshop.ru/61981.html
http://www.elib.dgu.ru/
http://www.iprbookshop.ru/
http://intuit.ru/

COBPEMEHHOW, B TOM YHCIIE IEPEH3IaHHs MHOTHUX KaYCCTBCHHBIX YYCOHHKOB U
3aayHuKOB. B 3TOl CcBs3u mH(MOpMAIMOHHOE OOECTedYeHne Kypca JOCTaTOYHOE.
PexoMeHnyeTcst MaTeprai Kax 10l BBICTYIIAaHHOW JICKITUU IPOpadaThIBaTh B JICHD €€
npoBeneHus. [Ipy 0OHapy)KEHUH HEMOHITHBIX BOIPOCOB TpeOyeTcs oOpamaThes K
JICKTOPY BO BpeMs KOHCYJIbTAIIMOHHOTO JHS WM Ha TNPAKTHYSCKOM 3aHSTHH.
HeocBoeHHBIH MaTepuan OyJIeT TOPMO3HTh AaJbHEHIIEee BOCIPUATHE TEM, KOTOPhIC
OCHOBBIBAIOTCS HA TEPBOHAYAIBHBIX JeKIUsAX. Kypc cHaOkeH OOJbIIuM
KOJIMYECTBOM TEPMHHOB U CHMBOJIOB, KOTOPbIC HEOOXOJUMO 3ayuyuBaTh WU
MOBTOPATh, YTOOBI BIIOCJIEJACTBUU CBOOOJHO BIAQJE€Th HWMH IPH BBINOJTHEHUH
NpaKTUYEeCKUX 3aJaHuii. B KOHIIE Kypca TpPOBOIUTCS TECTHPOBAHUE, KOTOPOE
MIO3BOJIMT BBIABUTH MOJATOTOBICHHOCTh CTYJCHTOB U OOpaTHTh BHUMaHUC HA OTPEXH
B ydycHHMH. [IpakThyeckue 3aqaHMs IO3BOJIAT CTYACHTAM 3aKPENUTh HABBIKU U
3HAHWS, TIOJy4YCHHBIE BO BpEMs JICKIIMOHHOTO W IPAKTHYECKOTO KypCOB IIO
MaTeMaTHKE.

11. Ilepeyenr UHPOPMAUMOHHBIX TEXHOJIOTHH, MCHOJb3yeMbIX TNpPH
OCyLIECTBJICHMH 00pa30BaTeJIbHOI0O IMpoLecca M0 JAUCHMUIUVIMHE, BKJIIOYas
nepeYyeHb IMMPOrPaMMHOI0 o0ecnedeHUss M HHPOPMALNMOHHBIX CIPABOYHbIX
cUCTEM

[Ipu ocymiecTBieHuu 00pa30BaTELHOIO IMpollecca MO AUCHUILIMHE «AJredpa u
TEOMETpUSA» PEKOMEHAYETCS  HCIIOJb30BaTh  CiEAyIolue HWH(DOpMaIMOHHbIC
TEXHOJIOTUM. BoO-mepBBIX, HOJKHBI IPOBOAWUTHCSA 3aHATHUS C KOMIIBIOTEPHBIM
TECTUPOBAHUEM, YTO MPUYUYUT CTYJECHTOB XOPOIIO OPUEHTHUPOBATHCA C pabOTOM Ha
KOMIIBIOTEPE ISl BBINIOJHEHUS 3a1aHUN. BO-BTOPBIX, TEMOHCTPALIMOHHBIN MaTeprall
Takke OyJeT MOoKa3aH C MOMOIIBI0 MYJIbTUMEAUNHBIX YCTPONCTB U MHTEPAKTUBHOMN
JIOCKH.

12. Omnmucanue MAaTepUAJbHO-TEXHUYECKOM 0a3bl, HeOOXOAMMOH I
OCylIeCTBJIEHUS 00Pa30BaTEILHOI0 MPOLECCA MO AUCIUILINHE
e 3aauHUKU JJIs1 MPAKTUYECKUX PaOOT.
JMaKkTuuecKre KapTOUKH € 3aJJaHUsIMA Ha KaXKJ10€ 3aHsITHE.
Jlocka Kjaaccu4eckas.
Jlocka miacTuKoBasi C pa3HOIBETHBIMU MapKEepaMH.
MynbTuMenuitHas yCTaHOBKaA JUTSE JIEMOHCTpaLUU AIIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB.



