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[pexncenarens ( E{ 0404 U_,_t_f} Beitbanaes B. /.
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AHHOTauus padodeil NPOrpaMMbl TUCUUILIHHBI

Hucrummaa  «Anrebpa ©W  TeoMeTpus» BXOAUT B 00sS3aTENbHYIO YacTh
oOpasoBarenpHON TporpamMMmbl  OakanaBpuata 1o HampasiaeHuto 02.03.02 -
dyHnameHTanbHas nHGopMaTHKa U MHPOPMAITMOHHBIC TEXHOJIOTHH.

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

ConepxaHue  JUCHUIUIMHBI  OXBAaTbIBAET KPYr  BOIIPOCOB,  CBSI3aHHBIX €
dbopMHpOBaHHEM M PA3BUTHEM Yy CTYJEHTOB MPOGECCHOHATBHBIX U CHEIHATbHBIX
KOMIIETCHLIUN, TO3BOJISIIONIMX UM Ha 0a3e OCBOCHHBIX TEOPETHUYECKUX U
PAKTUYECKUX OCHOB MaTEMaTUYECKOTO amnmnapara OCYUIECTBJISITh
po(hecCHOHANBHYIO AEITETbHOCTb.

JlucuumivHa HateneHa Ha (GOPMUPOBAHKE CIEAYIOIUX KOMIETEHIIMN 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 3a4E€THBIX €IMHUI], B TOM YHCIE B aKaJeMHUYECKUX Jacax IO
BHJIaM yueOHBIX 3aHATHI 288 .

O0beM TUCHMIUIMHBI B OYHOUN popme

YueOHble 3aHATHSI ®opma
B TOM YHCJIE IIPOMEKYTOUHON
o KonraktHas paboTta 0Oydaronmxcs ¢ 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 | 68 | 34 0 34 - - 76 3ayer
2 144 | 52 | 26 0 26 - - 56+36 9K3aMeH
uroro | 288 | 120 | 60 0 60 - - 132+36 3a4eT, PK3aMeH




1. Ietu ocBOEHMA TMCUMIINHBI

[ensitMmu OCBOECHHSA MAMCLUUIUIMHBI anredpa U TEOMETpUs SBISETCS HW3Y4YCHUE
CTyICHTAaMH TaKHW€ NOHATUHW KAaK MaTpHIla, ONPEACIMUTENHA N-TO MOPSAIKA, METOIBI
pEIIeHUsI CUCTEM JIMHEHHBIX alreOpandyeckuxX ypaBHEHUH, MHOTOWICHBI. Takxke
CTYJIEHT JOJDKEH YCBOUTH MOHSITHE IMPOCTPAHCTBEHHBIX OOBEKTOB (TOUYKHU, IPSIMBIE,
IUIOCKOCTH, (QUIYypbl, T€Ja U T.1.) C HOMOIIbIO METO/AAa KOOPAMHAT, HCIOJIb3Ys
anmnapar ajreOpsl.

2.Mecro nucuuniannbl B crpykrype OIIOII 6akanaBpuara

HuciuminHa «Anredpa U reoMeTpus» BXOIuT B oOs3atenbHyto yacTh OIIOII, mo
HarnpaBiieanio 02.03.02-OdynnamenTtanbHas uHQOpMaTHKAa W WHOOPMAIIMOHHBIC
TEXHOJIOTHH.

Aﬂre6pa N TCOMCTpUs SABJIIOTCA OAHUMHU M3 HA4YaJIbHBIX Pas3/icjioB COBpCMCHHOﬁ
MAaTCMaTUKHU W HUI'pal0OT BaXXHYIO PpPoOJib B OCO3HAHHOM OCBOCHHH APYIUx
MAaTCMAaTHYCCKUX MW IIPUKIIAJHBIX JUCIHMIUIMH, T.K. alriapar anre6pH n MCETOAbI
aHAJIMTUYECKOM recoMCeTpur HaxoAadAT CaMOC IMHPOKOC IMPHUMCHCHHUC BO MHOI'MX
HayKax, Ha HCpBBIﬁ B3IJI14, BECbMa OTAAJICHHBIX OT MAaTCMAaTUKU. Ot JAUCHUITIIMHBI
BMCCTC C MATCMATHYCCKHM aHAJIM30M, TGOpHGﬁ q)YHKI_II/II/I KOMIIJICKCHOI'O H
HGﬁCTBHTGHBHOFO IICPCMCHHOI'O ABJIAIOTCA Q)YHﬂaMeHTOM, Ha KOTOPOM CTPOHUTCA BCA
MAaTCMATHUYCCKAA HAayKa.

3. Komnerenuuu ody4arwmerocsi, opMmupyemMmbie B pe3yJabTaTe 0CBOCHUS
AUCUMILTHHBI (MepeYeHb MJIAHNPYEMBbIX Pe3yJIbTaTOB 00y4eHHs )

Koa n nanmenoBanue | Kox u naumenoBanue | [liianupyemsie IIpoueaypa ocBoenus
KOMIIeTeHIIUH U3 HHIHKATOPA pe3yJabTaThl
oI11o1 AOCTHKEHUS o0y4eHuUs
KOMIIeTeHIH

YK-1. VK-1.1. 3naer 3HaeT: CTPYKTYpy KoncnektupoBanue u
Crniocoben INPUHIUIBI cOopa, 3aja4u B 00J1aCTH npopaboTKa
OCYIIECTBJISITh TIOUCK, | OTOOpa M 000OIICHUST | MaTEMAaTHKH, JIEKIITHOHHOTO
KPUTHYECKUM aHAIN3 | MHpOpMAIUH. TEOPETUYECKOMN Mmarepuara.
Y CHHTE3 MeXaHUKHU U pu3ukm, a | Yyactue B
uHpopManuy, Takxe 0a3oBbIe MPAKTUYECKUX
MIPUMEHSTh COCTABJISAIONINE TAKUX | 3AHATHSX.
CHCTEMHBIH MOAX0] 3ajau. CamocrosTenbHas
JUTSI peieHust VmMmeer: pabora.
MOCTaBJICHHBIX 3a/1a4 aHAJIN3UPOBAThH

ITOCTaHOBKY JIaHHOU

MaTeMaTHYeCKOM

3aja4u,

HE00X0IUMOCTh U

(W) 1OCTaTOYHOCTH

uHpOpMaLUK 1715 ee

pereHws.

Brnaneer: HaBbIkamMu

cbopa, orbopa u

0000111eHUs] HAYYHOU




uHpopMaluy B
o0nactu
MaTeMaTHYECKUX
JCITUTLIHH.

VK-1.2.Ymeer
COOTHOCHTB
Pa3HOPOIHBIE SIBJIICHUS
U CHCTEMaTHU3UPOBATh
UX B paMKax
N30paHHBIX BUJIOB
npodecCHOHATBLHOM
NEeSITETTLHOCTH.

3HaeT: NPUHLIMIIBI
MaTeMaTH4eCKOro
MOJIETTUPOBAHUS
Pa3sHOPOIHBIX
SIBIICHUH,
cucTeMaTH3aluu
Hay4YHOI nH(DOpMaIH
B o0Js1acTH
MaTEMaTUKH U
KOMIIbIOTEPHBIX HaYK.
YMeer: CUCTEMHO
HOJXOAUTH K
pEIIEHUIO 3a/1a4 Ha
Pa3sHOPOHbIE SBJICHUS
B 00sactu
MaTeMaTHKHU U
KOMIIBIOTEPHBIX HAYK.
Brnaneer: HaBbIkamu
CUCTEMAaTHU3alNU
Pa3sHOPOIHBIX
SBJICHUM ITyTEM
MaTeMaTHYECKUX
MHTEpIpPETALMMI U
OLICHOK

VK-1.3.meet
MPAKTUYECKHUIA OTIBIT
paboThI C
MH(OPMaIMOHHBIMU
HUCTOYHHUKAMMH, OIIBIT
HAyYHOTO MOMCKA,
CO31aHNA HAYUYHBIX
TEKCTOB.

3HaET: COBPEMEHHBIE
MeToAbI cOopa U
aHaJIM3a Hay4yHOTO
MmatepHana ¢
HCIIOJIb30BaHNEM
MH(POPMAIIMOHHBIX
TEXHOJIOTHIi;
OCHOBHBIE METO/IbI
paboThI ¢ pecypcaMu
cetu MHTEpHET.
YMeer: NpUMEeHITh
COBpPEMEHHBIE METO/IbI
U CpeJCTBa
aBTOMaTU3HPOBAHHOTO
aHaiu3a u
cucTeMaTH3aluu
HAYYHBIX JaHHBIX;
MPAaKTUYECKH
HCIOJIb30BaTh HAyYHO-
o0Opa3oBaTenbHbIC
pecypcel MaTEpHET B
HaY4HbIX
WCCIICIOBAHMSIX U B
JeSITeTbHOCTH
nejarora.




Bnaneer: HaBBEIKaMU
MCIIOJIb30BaHUS
UH(POPMAIIMOHHBIX
TEXHOJIOTHH B
OopraHu3aiuu u
MIPOBEJICHUHN HAYYHOTO
UCCJICI0BAHMS;
HaBbIKAMU
HCIIOJIb30BaHUS
COBpPEMEHHBIX 0a3
JTAaHHBIX; HABBIKAMH
IPUMEHEHUS
MYJIbTUMETHHHBIX
TEXHOJIOT U
00paboTKu 1
MPE/ICTaBICHUS
uH(popMaLuu;
HaBbIKAMU
aBTOMaTHU3AINHU
MOJITOTOBKH
JIOKYMEHTOB B
Pa3IMYHBIX TEKCTOBBIX
U Tpadu4IecKuX
pelaKkTopax.

OIlK-1

CrniocoOeH pUMEHSTh
(dbyHIaMeHTaIbHBIE
3HAHUS, TOy4YeHHBIC B
oOnactu
MaTeMaTHYeCKHUX U
(WIM) eCTECTBEHHBIX
HayK, U MOJIb30BaTh UX
B Npo¢eCCHOHATHHOU
JeSTeNbHOCTH

OIIK-1.1. 3naer
OCHOBHBIE ITOJI0KEHHUS
1 KOHIICIIIINU B
obnactu
MAaTEMAaTUYCCKUX U
€CTECTBCHHBIX HaYK,
0a30BbIE TEOPUH U
HCTOPUU OCHOBHOTO,
TEeOpUn
KOMMYHHKAIIMH; 3HACT
OCHOBHYIO
TEPMHUHOJIOTHIO.

3HaeT: TEOPETUUECKUE
OCHOBBI 0a30BbIX
MaTeMaTHYECKUX
JUCLUIUINH
(MaTeMaTUYECKOTO
aHaJn3a,
KOMIUIEKCHOTO U
(bYHKINOHATIBHOTO
aHaJin3a anareopsl,
muddepeHIaTbHBIX
YpaBHEHUH,
JUCKPETHOU
MaTeMaTUKH U
MaTeMaTHYECKON
JIOTUKH, TEOPUH
BEPOSATHOCTEUN U
MaTeMaTH4eCKOn
CTaTUCTUKH, TEOpUEN
CITy4aiHBIX
IIPOLIECCOB,
YHUCIJIEHHBIX METOJIOB),
a TaKxe
TEOPETUYECKOMN
MEXaHUKH, PU3UKH.
YwMeeT: pemarb
3a]1a4M, CBA3aHHBIE C
HCCJIETOBaHUEM
pa3IMYHbIX METOJIOB,
MTOJIYYEHHBIX B

KoncnexktupoBanue u
mpopadoTKa
JIEKIIMOHHOTO
MaTepuana.

VYyacrtue B
MPAKTUIECKIX
3aHSITHSIX.
CamocrosiTenbHas
pabora.




obnactu
MaTEeMaTHYECKUX U
(bu3nUecKrX HayK.
Brnaneer: 6a3oBbiMu
METOAAMH 110
UCCIIEJOBAaHHIO
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
3a7ad.

OIIK-1.2. Ymeer
OCYIIECTBIISATh
MIePBUYHBIN cCOOp H
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: HaBBIKamMu
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

[1K-2.1. 3uaer
OCHOBHBIE€ METOBI
peIHeHI/ISI HpI/IKJ'Ia)IHBIX
3a/1a4, COBPEMEHHBIE

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

METO/IBI WH(pOPMAITMOHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTHIA.
TEXHOJIOTHIA.

[IK-2.2. Ymeer YMeeT KOPPEKTHO

KOPPEKTHO 0OPMHUTH

0OPMHTH PE3yIbTATHI

KoncnektupoBanue u
npopaboTKa
JIEKITHOHHOTO
MaTepuana.

VYyactue B
MPAKTUIECKUX
3aHATHSIX.
CamocrosiTenbHas
pabora.




3aKOHBI
€CTCCTBO3HAHMS,
COBpeMeHHBIe SA3BIKHU
MPOrpaMMHUPOBAHHUS U
MPOrpPaMMHOE
obecrieyeHue;
ollepalMOHHbIE
CUCTEMBI M CETEBbBIE
TCXHOJIOT'UH.

pe3yJIbTaThl HAYYHOTO
TpPyZAa B COOTBETCTBUU

Hay4HOI'O TpyJa B
COOTBETCTBUU C

C COBPEMEHHBIMHU COBPEMEHHBIMH
TpEOOBAHUSIMU. TpeOOBAHUSIMU.
[1K-2.3. Umeer Nmeet npakTuyeckuit

MPAKTHYECKHIA OTIBIT
WCTIOJIb30BAHUS CETH
Hutepner,
AaHHOTHPOBAHUS,
pedepupoBaHus,
6ubnuorpaduyeckoro
pa3bICKaHUs U
OTIHCAHMSI, OTIBIT
paboThI ¢ HAYYHBIMH
VMCTOYHUKAMHU.

OTIBIT MCIIOJIb30BAHMS
cetu MHTEpHeET,
aHHOTUPOBAHUS,
pedepupoBanus,
oubnorpaduaeckoro
pa3bICKaHUs U
OITMCAHUSI, OTIBIT
paboThI ¢ HAYYHBIMH
HCTOYHHKAMHU.

4. O0beM, CTPYKTYpa U COAePKAHNE JUCHUILINHBI

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

4aCoB.

4.2. CTpyKTYpa IMCHUTLIHHBI

Buabi yueOHoli padorsl,

Ne Paznenbl u TeMbl BKJIIOYAs
n/n AUCUHMILINHBI g CaMOCTOSITEIbHYIO padoTy DopmMbI
o § CTYAeHTOB M TPYA0€MKOCTh TeKyIero
5 s (B yacax) KOHTPOJIs
= ®
ClEolslE il
= ||k |22/ |z
R a [
: e}

1 Mopayas 1. KomniekcHsblie yucia.

2 Tema 1. KommnnekcHble 1 1-4 36 |8 8 20 VeIl
yucia. /[BydneHHble OIpoc,
ypaBHeHus. Pemenue MUCbMEHHAas
ypaBHEHHUH 3, 4 cTeneHu. KOHTpPOJIbHAS

pabora

3 Hroro mo moayJo 1: 1 1-4 36 |8 8 20 KomiokBuym

4 Moayab 2. MaTpuubl M ONpeAeTUTEeH.

5 Tema 2. MaTpuiibl, 1 5-6 16 |4 4 8
AEHCTBUS HAJl MATPULIAMHU.

OO6patHas marpuna. Panr
MAaTpPHULBL. YcrHbI

6 Tema 3. Onpenenmurerma n- |1 | 7-9 20 |6 6 8 ompoc,
ro nopsaka. CoicTsa MIMCbMEHHAs
onpenenuteneit. Teopema KOHTPOJIbHAS
Jlanunaca. Onpenenurenu pabora
CHEIMAIIbHOTO BUJA.

7 Hroro nmo moay.o 2: 1 1-9 36 |10 10 16

Komnoksrnym




Mopayasb 3. CucreMbl JHHEHHBIX aJre0pandyecKux ypaBHeHHI.

9 Tema 4. Cuctembl 1 10-14 |36 |8 8 20 .
. YcrHbIi
JTUHEHHBIX anreOpandecKux
ypaBHeHU. MeTo/ b1 onpoc,
peIlIeHUsT CHCTEM [MChMCHHAA
JMHEWHBIX aJreOpandecKux KOHTpOsbHad
. pabota
yYpaBHEHUH.

10 | Utoro mo moaymaio 3: 1 10-18 |36 |8 8 20 KomnokBuym

11 | Moayab 4. MHOTO4JIeHBI.

12 | Tema 5. MHOrO4JICHBI, 1 15-18 |36 |8 8 20 Y CTHEIN
HOJI. Cxema I'opuepa. o1mpoc,
OcHoBHas Teopema MHUCbMEHHAas
anreOpsl. KOHTPOJIbHAsI

pabota

13 | UToro mo moaymao 4: 1 10-18 |36 |8 8 20 KonnokBuym

14 | Uroro 3a 1 cemecTp: 1 |1-18 |144 | 34 34 76 3ayer

15 | Moayasb 5. Ilpocreiimme 3a1a4n aHAJTNTHYECKOI reoMeTpun. BekTopsbl.

16 | Tema 6. [Ipenmer u 3agaun | 2 1-2 18 |4 4 10
AT'. CucteMbl KOOpJMHAT.

IIpocreiimne 3anaun YcTHbII
AHATUTHYECKOU OIpoc,
TCOMETPHH. MUChMEHHAs

17 | Tema 7. [leiicTBus Hax 2 34 18 |4 4 10 KOHTPOJIbHAS
BekTopamu. CKalIIpHOE, pabora
BEKTOPHOE, CMEIIaHHOE
MIPOM3BE/ICHNE BEKTOPOB.

18 | Wroro no moay.iio 5: 2 1-4 36 |8 8 20 KommokBuym

19 | Moayas 6. IlpsiMasi H IJIOCKOCTb.

20 | Tema 8. [Ipsmas Ha 2 5-8 36 |8 8 20 YcrHbii
iockocTH. [ImockocTs. OIpoc,
[Tpstmast B mpocTpaHCTBE. MUChMEHHAs

KOHTpPOJIbHAS
pabora

21 | UToro mo moxyJo 6: 2 5-8 36 |8 8 20 Konnoksuym

22 | Moayasb 7. Kpusble 2-ro nopsiaka. [loBepxHocTu 2-ro nopsiika.

23 | Tema 9. Kanonuueckue 2 9-10 16 |4 4 8
YpaBHEHHUS KPUBBIX 2-TO
nopsika. YpaBHEHUs
KPUBBIX 2-TO MOPSIKA B V CTHBIN
MIOJISIPHOM CUCTEME OIIpoC,
KOOpIMHAT. MMUCbMEHHAas

24 | Tema 10. YpaBHeHus 2 |11-13 |20 |6 6 8 KOHTPOJIbHAA
MOBEPXHOCTEN BpallleHusl. pabota
Kanonuueckue ypaBHEeHUs
ITOBEPXHOCTEN 2-TO
MOPsIKA.

25 | UrToro mo MoayJo 7: 2 9-13 |36 |10 10 16 KosutokBuym

26 | MoayJsb 8. IloaroToBKa K 3K3aMeHy

27 | lloaroroBka K 9K3aMeHY 2 14 36 36 DK3aMeH

28 | UToro mo moayJmo 8: 2 14 36 36 DK3aMeH

29 | Utoro 3a 2 cemecTp: 2 1-14 | 144 | 26 26 92 OK3aMeH

30 | Uroro: 1-2 | 1-32 | 288 | 60 60 168 DK3aMeH




4.3. Coaep:kanue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM (pa3aeiam)
4.3.1. Conepxxanue JIeKIIUOHHBIX 3aHATUH MO JUCIUILINHE
1 cemecTp

Mopayas 1. KomniiekcHble yncia
Tema 1. KommiekcHele uucia, onepaudyd HaJl HUMHU. AnreOpanyeckas u
TpUrOHOMETpHUYEcKass (opmMa KOMIUIEKCHOTO  4ucia. V3BiaedyeHwe  KOpPHs
KBaJpaTHOTO M3 KOMIUIEKCHOIO yucia. Bo3BeeHue B CTENEHb U U3BJICYECHUE KOPHS
N-oii crenenu. /By4sieHHble ypaBHeHUs. Penienne ypaBHeHut 3, 4 creneHu.

MogayJs 2. MaTpuusl ¥ onpeaeuTe]

Tema 2. Marpunsl U omepanuu HaJl HUMHU. TpaHCIOHUPOBAHHAS MaTpHIA.
Oo6parnas Matpuna. Panr matpuibl. Meto OKalMIISIONIMX MUHOPOB BBIYMCIICHUS
paHra MaTpuibl.

Tema 3. [lonsatue onpenenutens N-ro nopsiaka. Teopema Jlannaca BelauciIeHUs
ompenenuresns N-ro  mnopsaka. CBolicTBa  ompenenuTene N-ro  mopsaka.
Onpenenureny ceqUalbHOIO BUJA.

Mopyab 3. CucTeMbl JTUHEHHBIX aJredpandecknux ypaBHeHuUil

Tema 4. OOume MOHATHS CUCTEMBI JUHEHHBIX alreOpanyecKux YpaBHEHUM.
Meton Kpamepa u MaTpuyHbIN METO] PEIICHUS] CUCTEM JIMHEWHBIX alre0panyecKux
ypaBHeHuil. Meron [T'aycca pelieHdss CHUCTEM JIMHEWHBIX —ajareOpandecKux
ypaBHeHnil. Teopema Kponekepa-Kanemm COBMECTHOCTH CHUCTEM JIMHEWHBIX
anreOpanueckux ypaBHEHHU. OJHOPOJIHBIE CUCTEMbI JIMHEWHBIX are0pandecKux
YpaBHEHUM.

Moayanb 4. MHOT04JIeHBI
Tema 5. MuorowieHsl W JeWCTBUS Haa HUMH. JleIeHHME MHOTOYICHOB C
ocratkoM. Jlenurenu u ux cBoiicrBa. Hanbombmmii oOmuii 1eIuTe b MHOTOWICHOB.
Anroputv EBximaa Haxoxaenus HOJ[ wmHorousneHoB. B3aumMHO mpoCThIe
MHorowieHbl. Kopau mHorousneHoB. Teopema besy. Cxema I'opnepa. KpaTHbie
KOpHU MHOTO4WIeHOB. OCHOBHAs Teopema ajareOpbl U cieacTBUsa u3 Hee. DopMybl
Buera.

2 cemecTp

Moayas 5. IIpocreiime 3a1a4u aHATUTHYECKOH reoMeTpun. BekTopsbl

Tema 6. Bregenue: mpeaMeT U 3a/1a4uu aHATUTHYECKOW reomeTpun. AddunHas
cucrema koopauHar B E; u Es. [IpsamoyrosibHas aekaproBa cucreMa KOOPAUHAT Kak
YacTHBIN ciyyail ooOiel ahpPuHHONM cucTeMbl KOOPIUHAT.
[Ipocrenmue 3anaum aHATUTUYECKON TEOMETPHM:
1) paccrosiHue MexXay TOYKaMmH; 2) JAEJIEHHE OTpe3Ka B JaHHOM OTHOUICHUU;
3) momanas TpeyroJbHUKA.
[TomsipHast cucTtemMa KOOpJMHAT Ha IUIOCKOCTH, IWIMHIAPUYECKas U cdepudeckas
CHUCTEMBI KOOPJAMHAT U CBSI3b C AEKAPTOBOM MPAMOYTOJIBbHOM.

Tema 7. Bekrtopbl. ClioxkeHHE BEKTOPOB. YMHOXEHHUE BEKTOpAa Ha YHUCIO.
[lonATE NTMHEWHOM 3aBUCMMOCTH BEKTOpPOB. basuc. Teopema 0 €IMHCTBEHHOCTH
pasNioKeHHsl BEKTOpa Mo aaHHoMy Oaszucy. Koopaunatel Bektopa. CkansipHOe



IIPOU3BEJICHUE BEKTOPOB M €ro CBOKCTBA. BEKTOpHOE NMPOU3BEIEHNE BEKTOPOB U €r0
cBoiicTBa. (CMelIaHHOE TNPOU3BEACHHE BEKTOPOB M €ro CcBoiicTBa. J[BolHOE
BEKTOPHOE MPOU3BEACHUE BEKTOPOB.

Moayas 6. [Ipsimasi ¥ IUIOCKOCTH

Tema 8. [Ipsimas nuHUsA Ha TUIOCKOCTU. KaHOHMYECKoe M MapaMeTpuyecKue
YPAaBHEHHS TMPAMON. YpaBHEHHE MPSAMON, NPOXOAALIECH Yepe3 HOaHHYI0 TOUYKY
NEPHeHAUKYJIIPHO JaHHOMY BekTopy. OOmiee ypaBHeHHE TMPSMOH U €ro
UCCIICJOBAHNUE. YPaBHEHUE NPSAMOM, NPOXOASAIIEH Yepe3 [BE [aHHbIE TOYKH.
VYpaBHeHue npsMoil “B oTpe3kax’. YpaBHEHUE MPSMON C YTIIOBBIM KOA(DPHUITMEHTOM.
VYron Mexnay AByMs NPSMBIMH. Y CIOBUSI MapaJUIEIbHOCTU U MEPIECHIUKYIISIPHOCTH
IBYyX TMpsiMbIX. HopmanbHOE ypaBHEHHE IIJIOCKOCTH U MpPUBEIACHUE OOIIETro
YpPaBHEHHSI K HOpPMAJIbHOMY BHUAY. PaccTossHuE OT TOYKH 10 MPSAMOM Ha IUIOCKOCTH.
[1y4ox nmpsMBIX.

[InockocTh. YpaBHEHHE IJIOCKOCTH MTPOXOSIIEH Yepe3 JaHHYyIo Touky. Oo1iee
ypaBHeHHE  IUIOCKOCTU. MccnenoBanue — oOImIero  ypaBHEHUsI  IJIOCKOCTH.
[TapameTrpruueckre ypaBHEHHMSI IUIOCKOCTH. YPABHEHHUE IIJIOCKOCTH MPOXOISIIEH
yepe3 TpHU JIaHHBIE TOYKW. YPaBHEHHE IUIOCKOCTH ‘B OTpe3kax’. Y CIOBUSA
[apaJUICIbHOCTH, IEPHEHAUKYJISIPHOCTU W COBINAACHUS JIBYX IUIOCKOCTEH.
HopmanbHoe ypaBHEHHE IUIOCKOCTH M IpUBEIEHHE OOIIEro ypaBHEHUS K
HOPMaJIbHOMY BUIy. PaccTositHMe OT TOYKHM 10 IUIOCKOCTH. [Iydok miockocrei.
Casi3ka mwiockocrteil. KaHoHnueckoe v mapaMeTpuiecKue ypaBHeHUs psiMon B Es.

[IpsimMast KaKk JIMHUA [EPECEUCHUS ABYX IIJIOCKOCTEH. Y CIIOBUS NApaJIEIbHOCTH
U TEPIEHIUKYJSIPHOCTH ABYX HpsAMbIX B Esz. Ilpsamas m miockocts B Ez. Touka
IepeceYCHUs pSIMOU 151 ILUIOCKOCTH. YcnoBus [apaJuIeIbHOCTH,
MEPNEHIUKYISIPHOCTA W TPUHAIJIEKHOCTA NPSIMOM M TUIOCKOCTU. YTOIJ MEXKIY
NpSAMON M IUIOCKOCTBIO. YTOJ MEXKIY INIOCKOCTAMHU. PaccTosiHME OT TOYKH 10
npsiMou B E3. PaccTostnue mMexay nByms npssMbIMU B E3.

Moayas 7. Kpusbie 2-ro nopsiaka. [loBepxnocru 2-ro nopsiika

Tema 9. OKpyXHOCTb. OJIWIC, BBHIBOJ KAHOHUYECKOTO YpaBHEHHS.
DKCLEHTPUCUTET U JUPEKTPUCH] Atunca. BoipaxkeHne QpokalbHbIX paguycoB uepe3
skcueHTpucurer. KacarenpHas K asummncy. OnTu4eckoe CBOMCTBO 3JUIMIICA.

['unepbona. BpIBOJ KaHOHWYECKOTO YypaBHEHHUSA. ACHMITOTHI TUIEPOOJIBI.
Bripaxxenue (GokalbHBIX paanyCcoOB TUTIEPOOIIBI Uepe3 IKCIEHTPUCUTET. ONTHYECKOe
CBOMCTBO TUIIEPOOJIBI.

[Tapabona. BeiBom kaHoHHMuYeckoro ypaBHeHus. KacatembHas k mapabose.
OnTHueckoe CBOMCTBO Mapaloiibl. YpaBHEHHUS AUAMETPOB SJUIUIICA, TUNEPOOIBI U
napadoJIbl.

Tema 10. KaHoHuyeckue ypaBHEHHs IOBEPXHOCTEH BTOPOro MOPSIKA.
IToBepxHocTu BpamieHus. TpexocHsIi 3urnicons. OaHOMONOCTHBIM TUTIEPOOJIONI,
JBYTIOJIOCTHBIA TUNEPOOTIOU. DIMUNTUYECKU mapadosona. I unepboanueckuit
napabonoun. IluwnuHnpudeckue mnoBepxHOCTH. [IpsMonuHelHble oOpa3yrolme
OJIHOTIOJIOCTHOTO THUNEpOOIonaa U TUIIEPOOTNIECKOTO mapadosIona.



Moayas 8. IloaroroBka K 3xk3aMeHy

4.3.2. Conepxxanue J1a0OPATOPHO-NPAKTUYECKUX 3aHATHI N0 JUCHHUILINHE
1 cemecTp

Moayas 1. KoMniekcHbIe YucIa
Tema 1. KommiekcHble ynucia. /IBy4jieHHble ypaBHeHusi. Pemenue ypaBHeHuUil
3,4 crenenn
3ansatue 1. KomruiekcHble uymucna. JleMcTBHS HaJ KOMIUIEKCHBIMHU YHCIJIAMH.
Pemenue 3anau.
3anaTue 2. TpuroHomerpuueckas (popma KOMIUIEKCHOTO uucia. Bo3BeneHue B
crerneHb. Pemenue 3anay.
3ansaTue 3. KopHu 13 KOMIUIEKCHBIX uucen. J[BywieHHble ypaBHeHus. Perenue
3aaad4.
3ansrue 4. Pemenne ypaBHenuit 3-ii u 4-ii crenenu. Pemenue 3anay.

MogayJb 2. MaTpuubl ¥ OnpeaeuTe/  u
Tema 2. Marpuubl, aeiictBua Haax marpuuamu. O0parHas marpuna. Panr
MaTpPHUIbI
3ansiTue 5. Marpuiibl 1 aeicTBUs HaJ HUMHU. Permenue 3amay.
3ansaTue 6. Beruncnenue oOpaTHoii Matpuilsl. Panr Mmatpuiisl. Pemienue 3amay.

Tema 3. Onpepeaunresnn N-ro mopsiaka. CpoiicTBa ompenesanteseii. Teopema
Jlamaca. Onpeneauresiy cienuaJabHOI0 BUAA

3anaTue /. Onpenenutenu N-ro mnopsiaka. CpoiicTBa ompenenurtencii. Pemenue
3aj1ad4.

3ansarue 8. Teopema Jlamnacca BEIYHCIICHUS onpeaenuTesei. Pemenne 3amay.
3ansarue 9. OnpenenuTenn crienaIbHOTO BUa. Pemenue 3amad.

Mogayab 3. CucremMbl JIUHEHHBIX aJIred0pandyecKuX ypaBHEeHUH
Tema 4. Cucrembl JJUHEHHBIX aJredpanvecKux ypaBHeHuid. Meroanl peumieHust
CHUCTEM JINHEHHBIX aJIre0pandecKuxX ypaBHeHH
3anaTue 10. Cucrembl InMHEWHBIX anreOpandyecKkux ypaBHeHuUd. Teopema
Kponekepa-Kanemnu. Pemenue 3agau.
3anaTue 11. Merong Kpamepa pemieHus cucteM JIHHEHHBIX alreOpanyecKux
ypaBHEHUH. MaTpUYHBIA METOJ PEIICHUS CHCTEM JMHEWHBIX alre0pamdecKux
ypaBHeHul.Pemenne 3anay.
3anaTue 12. Meron [aycca pemeHuss CHUCTEM JIMHEWHBIX —allreOpanyecKux
ypaBHEeHUU. Pelienue 3amauy.
3anaTue 13. Meroabl pellleHHs OJHOPOAHBIX CHCTEM JIMHEWHBIX alreOpanyecKux
ypaBHeHUU. Pelienue 3amauy.



MonayJb 4. MHOTO4/1€HbI
Tema 5. Muorouensl, HOJ/I. Cxema I'opaepa. OcHoBHas1 TeopeMa aiaredpbl
3ansatue 14. MHoOrowIeHBl W ACUCTBUSA HaA HUMH. JleIleHME MHOTOWICHOB C
octatkoMm. Jlenmutenu u ux cBoicTa. Penienue 3amay.
3ausarue 15. Hambompmuii oOnuii AenuTenh MHOTOUYJICHOB. Anroput™ EBkimma
Haxoxaeruss HO/[ MHorousieHoB. B3anmMHO npocThle MHOTOUJIEHBI. Pelienne 3a1ay.
3ansaTue 16. Kopuu muorounenoB. Teopema besy. Cxema ['opuepa. KpaTHbie kopHuU
MHOTO4IEHOB. Pemienue 3amad.
3ansaTue 17. OcHoBHas Teopema anreOpwl U cienctTsus u3z Hee. Popmynsl Buera.
Pemenue 3anau.

2 cemecmp

Mogayas 5. IIpocreiimme 3a1a4u aHAJTUTHYECKOH reoMeTpun. BekTopbl
Tema 6. IIpeamer u 3agaun Al'. Cucrembl koopaunar. Ilpocreiiinmne 3axaqu
aHAJIMTHYECKOH reoMeTpuHu
3anstue 1. IlpsmoyronpHble W a@UHHBIE KOOPAWHATHI TOYEK HA IJIOCKOCTH.
Paccrosaue Mexnmy OByMs TOYKAMH HA IUIOCKOCTH. JlelieHMEe OTpe3ka B JTaHHOM
oTHoweHuH. I Inomane TpeyronpHuka. Pemenne 3anay.
3ansaTue 2. IlomsgpHas, mwiMHApUYecKas M cdepuyeckas CUCTEMbl KOOpJUHAT.
Pemenne 3anay.

Tema 7. [eiictBusi Hax BekTopamu. CKajisipHOe, BEKTOPHOE, CMEIIAHHOE
NPOU3BeIeHUE BEKTOPOB

3ansitue 3. Bekrtopsl. JlelictBus Haj BekTopaMu. CKalsipHOE IPOU3BEIICHUE
BEKTOpOB. Pemenune 3a1ay.

3ansaTue 4. BexkTopHOE NpPOW3BENCHHE, CMEUIAHHOE IPOU3BEICHHUE BEKTOPOB.
JIBOITHOE BEKTOPHOE MPOM3BEICHUE BEKTOPOB. Pelienue 3aaay.

MonayJs 6. [IpsiMasi 4 IJIOCKOCTH
Tema 8. IIpsimas Ha miiockoctu. Ilimockocts. [IpsiMasi B npocTpaHcTBe
3ansaTue 5. [Ipsimas muHUs Ha TUIOCKOCTH. Perienue 3aaad.
3ansaTue 6. PaccrosiHue ot TOYKHM 70 TpsiMOM. YTOon Mexay npsmbiMu. Paccrosinue
MeX Iy npssMbIMU. Pemenue 3amad.
3ansTue 7. [Inmockocts. CocTaBieHNEe YpaBHEHUSI INIOCKOCTH IO PA3INYHBIM
e€ 3ananusaM. [Iydok nmockocrent. Pemenue 3anay.
3ansTue 8. YpapHeHue npsiMoit B mpocTpanctBe. [lydok mpsimbix. Paccrosiaue ot
TOYKH J0 NPSIMOM B IPOCTpaHCTBE. Pemenue 3anay.

Moayas 7. Kpusbie 2-ro nopsinka. [loBepxHoctu 2-ro nopsiika
Tema 9. KaHoHHM4YecKHMe YpPaBHEHHUSI KPHMBBIX 2-T0 TMOPSAAKA. YpaBHEHUs
KPHUBBIX 2-T0 MOPAIKA B MOJAPHOI cUCTeMe KOOPANHAT
3anaTue 9. VYpaBHeHue okpyxHOCTH. KaHOHMYEcCKME YypaBHEHHsI »JJUIMIICA U
runepooJibl. Penienue 3aaad.
3anarue 10. Kanonuueckue ypaBHeHUs napaloibl. YpaBHEHUE AJUIMIICA,
runepboasl U mapaboiibl B MOJIAPHBIX KoopAuHAaTax. Pemenue 3amay.



Tema 10. YpaBHeHusi moBepxHocreii Bpamenuss. KaHoHM4YeckHe ypaBHEHUsI
NMOBEPXHOCTEMH 2-10 MOPAIAKA
3anaTue 11. KanoHuyeckue ypaBHEHHS TOBEPXHOCTEW BTOPOrO MOPSIKA.
[ToBepxHocTu BpamieHus. Pemienue 3aqay.
3auarue 12, TpexocHwni smaunconn.  OIHOMOJOCTHBIA — THUIIEPOOJIOWI,
JBYTOJIOCTHBIA TUIIEPOOTIOUI. DIMUNTUYECKUU mapadonouna. [ unepbonanueckuii
napabonoun. Pemenue 3anay.
Banarue 13. [lwmmnHnpuyeckue mnoBepxHocTu. [IpsAMonuHeitHbie oOpa3yronme
OJIHOMOJIOCTHOTO TrunepOosiona U Tunepoosnyeckoro mapadonouga. Pemienue
3ajad.

Moayas 8. IToaroroBka K 3K3aMeHy

5. O0pa3oBaTre/ibHbIE TEXHOJOTHH.
B xoze ocBoeHus AUCHUIUIMHBI TPEAYCMAaTPUBAETCA IPUMEHEHUE CIEAYIOIINX

AKTUBHBIX METOJIOB OOYyYEHMS

1. BeinonHeHnEe NPaKTUYECKUX 33JJaHUM C JIIEMEHTAMH HCCIIEOBAHUS.

2. OT4eTHBIC 3aHIATHS TI0 pa3JeaaMm.

3. BrimonHeHne cTyIeHTaMi HHAWBUYaTbHOM UCCIIEI0BATEIbCKON pabOThI 11O

aHaJIM3y 3aJJaHUIl C TOMCKOM U BEIOOPOM METOJa MX PELICHHUS.
4. Pa300p KOHKPETHBIX 3a/IaHUM.

6. YueOHO-MeTOAMUYECKOE 00ecIieYeHrne CAMOCTOSATeIbHOI padoThI CTYICHTOB
6.1. IlpumepHOe pacnpenesieHre BpeMeHH CAMOCTOSITEIbHOH padoThl CTYy/IEHTOB

Bun camocrositensHO# paboTh [Ipumepnas
TPYILOEMKOCTb,
a.u.
KommnnekcHble uncina. J[Byunennsle ypaBHeHus. Pemenue ypasuenuit 3, 4 | 20

CTEIEHH.

Marpuipl, aeiicTBus Hajx Matpunamu. O6paTHast MaTpuna. Panr 8
MaTpULbL.

Omnpenenurenu N-ro nopsaka. CeoiicTBa onpenenureneil. Teopema 8
Jlanmaca. OnpeienuTeNn CnenuajlbHOro BUJA.

CucTeMbl TMHEHHBIX alredpandyecKux ypaBHEHUH. MeTo/ bl peleHus 20
CUCTEM JIMHEHHBIX aNreOpanyecKux ypaBHEHHH.

Muorounens, HOJ. Cxema ['opuepa. OcHOBHast Teopema ajireOpsbl. 20
IIpenmer u 3anaun Al'. Cucremsl koopauHart. [Ipocreiimme 3anaun 10
AHAJTMTUYECKON Fr€OMETPHH.

HeiictBust Hax BekTopaMu. CKallsipHOE, BEKTOPHOE, CMEIIAHHOE 10
ITPOMN3BEJICHNE BEKTOPOB.

IIpsimas Ha mmockocTH. [lnockocts. IIpsiMast B IpoCcTpaHCTBE. 20

Kanonnyeckuie ypaBHeHHsI KPUBBIX 2-TO MOPsAKA. Y paBHEHHS KPUBBIX 2- | 8
r'0 NOPsAKA B MOJISIPHOM CUCTEME KOOPIMHAT.

VYpaBHeHHs NOBEpXHOCTEN BpameHus. KaHoHn4eckue ypaBHEHHs 8
MIOBEPXHOCTEN 2-T0 MOPSJIKA.
[TonroToBka K SK3aMeHy 36

Hroro CPC: | 132+36




6.2. Buabl ¥ NOPSA/IOK BHINOJTHEHUSI CAMOCTOATEIbHON padoThI

1. HW3yueHue  JEKIMOHHBIX  MaTepUasoB  (JIIEKTPOHHBIE  BapHaHTbl) U
PEKOMEHOBAaHHOM JIUTEPATYPHI.

2. BeimonHeHune WHIWBUIYadbHBIX 3aJaHUd HAa COCTaBJICHHE MPOrpaMM |
ITOATOTOBKA K OTYETY 11O HHUM.

3. Pewmenue 3amau u ynpaxHeHWH, CQOPMYIMPOBAHHBIX B 3JIEKTPOHHBIX
IPWIOKECHUAX K JICKIUU

4. IloaroroBka K TEKyIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO.

5. IloaroroBka K 3K3aMeEHY.

6.3. Ilopsiiok KOHTPOJIS:

1. baun-onpoc Ha 5abopaTOpHBIX 3aHATHSX, 2. [IpoBepka BBINOIHEHMS MaKeTa
3aIaHUM U TIPUEM OT4YeTa MO HUM, 3. Texymmi KOHTPOJb 3a BBIIOJHEHUEM 33a7ad,
c(OpMYIUPOBAHHBIX B 3JEKTPOHHBIX BapuaHTax K Jekuuu, 4. [IpomexyTouHbIN
OT4YeT (KOJJIOKBUYMBI, K.p.), 5. DK3aMEH.

Texkymmii KOHTPOJIb BKJIIOYAET CHUCTEMATHYECKUH OJMI-O0NpPOC U  IPOBEPKY
JOMAIITHErO 3aJaHus.

[IpoMexXyTOUHBI KOHTPOJIb INPOBOAUTCA B BHJAE OTYETa IO IAKETaM 3aJIaHHM,
IpeaBapUTeIbHAs IPOBEPKA PEIICHUH MPAKTUKYETCA 1o (aiiiaM, OTHPaBICHHBIM I10
AJIEKTPOHHOM I10YTE.

WTOroBelii KOHTPOJb NPOBOAMUTCA B BHUAE YCTHOTO 3K3aMEHa C 005A3aTeIbHBbIM
YCTHBIM COOECeI0BaHUEM.

Kpurepuu BbICTaBIEHUS OLIEHOK:

«OTIIMYHOY» - BJIAJICHUE TEOPETUYECKUM MATEPUAIOM, BO3MOKHO, 3a UCKIIIOUECHUEM
JeTajel CIIpaBOYHOTO IIJIaHa, M HAJIMYUe HAaBBIKOB PELICHUS 3a/a4;

«Xopomo» - BiaAcHUE paznenamu «/leWictBus Hanx BektopamMm», «KpuBble u
MMOBEPXHOCTU 2-r0 nopsanka» «Meroael pemennss CIIAY» ymenue pemars 3a1ayu
10 TUM TEMaM,;

«YyZIOBJIETBOPUTEIILHO» - 3HaHUA 110 paznenam «lIpocreimume 3anaun Al'», «lIpsamas
U TUIOCKOCTBY», «MaTpuipl U IeUCTBUS HAJ HAMHW) YMEHUE PELIATh AJIEMEHTApPHBIE
3aJlaud U IIOCEICHUE 3aHsITHH.

ITaker 3amaHuii I CaMOCTOSITEILHOM PabOThI BBIIASTCS MO MUCTCUCHUIO MecsIa C
Haydaja ceMecTpa, ONPEICIISIOTCS MPEICIIbHBIE CPOKHU UX BBIMOJHEHUS U CHAYH.

6.4. IlpuMepbl 3aaHU JIS CAMOCTOSAITEILHOI0 pellieHusl

CamocrosiTeibHas padora 1
@+i) +(7-5i)2+2i)
(L—i)4+3i)
(4+2i)z, —(6-i)z, =—19+23i
(5+2i)z, +(4-3i)z, =8+ 4i

1. Beruuciautob

2. Pemnthb cucteMy ypaBHEHHM

3. Beruuciauth (—3+3i)150, 191



4. Pemntb ypaBaerne X’ +(—2—i)x—(1-7i)=0.
5. BeIpazuthb uepe3 SiNX u COSX:  Sin6X.

CamocrosiTeibHas padora 2

1 01 O
1. BeluucnuTh OnpeaenuTeNb A = :13 ; _2 :
-1 30 4
5 =2 1
-3 2
2. Beruucnuthb no teopeme Jlarmnaca A = 2 -1.
-1 ~2 4
2 0 2

1
2 4
0 0
4 3
0 0
1 1
3. Beruucauts oOpaTHyto matpuily A=|2 1 - 2} :
0
2 3
3 2
0

3
1 -1 -2
-1 1 2
4. BeIUMCIUTH paHT MaTpUIBl 4 =| 3 -3 -1 -6

CamocrosiTtesibHasi padora 3
1. Pemuth cuctemy ypaBHeHu# MeTooM ["aycca:
X, +2X, = X3 +2X, =X =2,
3X, + X, +2X; +3X, + X, =6,
—2X; =X, + X3 — X, —2Xg =2,

2X, +2X, +2X; +4X, —2X; = 6.
2. Pemuth cuctemy ypaBHeHu# metogoM Kpamepa:

2X, +2X, =X, + X, =4,

4x, +3X, — X; +2X, =6,

8X, +5X, —3X; +4x, =12,
3X, +3X, —2X; +2X, =6.

3. Pemuthb cucreMy ypaBHEHUI B MATPUYHOM BHJIE:
X, +2X, + X, =0,
X, — X, +4X, =15,
2%, — X, — X3 =1.



CamocrosiTeibHas1 padora 4
1. Pazmemuth f(x)=x°+4x° +2x* +x® +5x—-1 Ha g(x)=x* —x* +2x* —x+3
2. Haiitu HOJT f(x)=2x*+x®+2x* +x 1 g(x)=x* -3x> + x* - 3x
3. Tlo cxeme Topuepa Haiitu f(-3) ecmu f(x)=x°® —4x° +3x% —2x% —4x+3
4. Pa3noxuTh 1o creneHam X+ 2 f(x)= x> —3x* +2x* —4x* +2x -1

5. [octpouTh MHOTOUJIEH HAUMEHBIIECH CTEMEHU C KOMITJIEKCHBIMH
KO3 PHUIMEHTAMH UMEIOIINI TBOHHON KOPEHb 2 U IPOCTOH I.

CamocrosiTeibHas padora S
1. Jlamel Tpu mOCIENOBATENbHBIX BepmuHbl mapamienorpamma A(-2;1),
B(1;3), C(4;0). Haiitu ueTBepTyIO €r0 BEpILIKHY.
2. Ha ocu OY naiitu Touky, paBHoynanennyio ot touku M(-8;-4) u ot Hauana
KOOPJIMHAT.
3. Onun u3 xoHoB orpeska AB.naxomurcsa B Touke A(2;3), ero cepeaunoii

ciyxut Touka M(1;-2). Haiitu apyroii konen, B oTpeska.
4. BBIYMCIUTH IUIOMIAh TPEYrOJbHUKA, BEPIIMHAMH KOTOPOIO CIYKAT TOYKH

A(2;4), B(9;4), C(7;6).
5. HaiiT mpsAMOYTObHBIE KOOPAMHATHI TOUYEK, 33JaHHBIX B IHJIMHAPHIECKOI
cucTeMe KOOpIHHaT: 1) A(3,%,—2); 2) B(Zﬁ,%ﬂ,@ .

6. Halitu cdepuueckue KOOpAWHATHI TOYEK, 3aJaHHBIX B MPSIMOYTOJBHOM
JeKapTOBOM cucTeMe kKoopauHart: 1) A(-3, \/5,—2); 2) B(0.,1,0); 3) C(1,—1, \/5).

CamocrosiTeibHas padora 6
. Jlamsi  Bektopel  a=1{3;-2;6} u b={-2;1;0}. Haiitu BexTOpHI
D ath 2) a-b; 3) 20 4) -2 b 5) 2a+3b

2. IlpencraBuTh BEKTOP d xak JUHEHHYI0 KOMOMHAIMIO BEKTOPOB a,l_) 51 Z‘,
ecmt: a=12;3;1}, b=1{5,7,0}, c={3;-2;4} u d = {4;12;-3}.

3. BeiuncinTh CKaIspHOE NIPOU3BEIECHUE BEKTOPOB awub , €CJIN:
1) a={52}, b={1;7}, 2) a=1{6;-8}, b={12;9}

4. JlaHbl BEKTOPBI 5:{2;3;1},13={5; 6; 4}. Haiitn koopauHaThl BEKTOPHOTO
POU3BEICHUS [5,13 :

5. JlaHbl BEKTOPBI a= {l;—l; 3}, b= {— 2;2; 1} Hoc= {3;—2; 5}. Brrauciaunts
(@he)

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

Haittn nnvHy ero BbICOTBI, OIYIIEHHOW U3 BEPIIMHBI D.

CamocrosiTesibHasi padora 7



1. CocraBuTh ypaBHEHHE MpPsSMOH, oTcekaromielr Ha ocu OX OTpe3ok 3 u
poXoJAIIel yepes Touky M(-5,3).

2. 3Has ypaBHEHHS IBYX CTOpoH mapamwienorpamma X-3y=0 u 2X+5y+6=0 u
omHy w3 ero BepmmH C(4,-1), cOCTaBUTh ypaBHEHHS IBYX JIPYTHX CTOPOH
napajuiejaorpamma.

3. HaiiTu oTpe3ku oTcekaeMble IITOCKOCThIO 6X-4y-247+12=0 Ha KOOpIUHATHBIX
OCsIX.

4. Beraucnuth pacctosiaue d ot Touku My(-2,-4,2) 10 TUIOCKOCTH, TPOXOIAIICH
yepes Tpu Touku Mi(1,-1,1), M>(-2,1,3) u M3(4,-5,-2).
5. CocTaBUTh ypaBHEHHUE IJIOCKOCTH, MMPOXOAIICH uepe3 MpsMYIO MepecedeHust
mIocKocTer 5X-2Yy-z-3=0, x+3y-2z+5=0 napanienbHO BEKTOPY a= {7,9,17 }
6. Haiftu Touky, cummerpuunyto Touke Mi(4,3,10) OTHOCUTEIBHO MPAMOM
x=2t+1,
1:dy=4t+12,
z=>5t+3.

CamocrosiTesibHast padora 8
1. CocTaBuUTh KAaHOHMYECKOE YpPAaBHEHHWE JJUIMIICA, €CIIH PACCTOSHUE MEXAY
dbokycamu paBHO8 U OoJbIast ock paBHa 10.

2 2
2. CocTaBuTh YpaBHEHUS KacCaTEJbHBIX K DJUIUATICY ;—5 + )1;_6 =1, npoxoasmx
yepe3 Touky N (10,4).
2 2
3. Hanucatp ypaBHEHUS TUPEKTPUC TUTIEPOOITBI % 16 =1

4. CocTaBuUTh KaHOHUYECKOE ypaBHEHHME THNEPOOJIbI, €CIM aCUMMOTOTHI JIaHbI
ypaBHCHUSIMH ) =+ 3 X W runepOoia npoxoaut yepe3 Touxy M(6,9).

5. CocTaBUTh ypaBHEHHE Mapa0OIIbI, €CIM OHA CHMMETPHUYHA OTHOCUTENIbHA OCH
Oy, MpOXOIUT Yepe3 Havajao KOOpAUHAT U yepe3 Touky M(6,-2).

6. JlaHO ypaBHEHHE KacaTelnbHOH X-3y+9=0 k mapaGome Y°=2pX. CoCTaBHTH
ypaBHEHHUE ITOU MapabdOoJIbL.

CamocrosiTesibHasi padoTa 9
1. Hammucate ypaBHEHHE C(HEpUIECKOIN MOBEPXHOCTH, UMEIOIIECH IIEHTP B TOUKE
S(2,-1,3) u R=6.

2. Ompeaenuts pacnoioxenue touek A4(3,0,4), B(3,5,0), C(3,3,4), D(5,4,6)
OTHOCHUTEIBHO CEephI (x - 1)2 + (y + 2)2 + (z — 1)2 =49.



2 2 2
. X y z
3. HaliTu rnaBHble CEUEHHMS AJUIHICOMAA — + —— + — =1, ONpeAeNnuTh €ro

36 16 9
BEPIIMHBI U JJIMHY OCEH.

4, HazBatb )41 CXCMATHNYCCKH I/I306p8,31/ITI> IMOBCPXHOCTH, 3aJaHHBIC
CICOYIOIINMHU YPAaBHCHUSAMU:

2 2 2 2 2 2 2 2 2 2 2

) JARNE AN T\ AN A TR ) B A
16 9 4 16 9 4 9 4 16 9 4
5. CocTaBUTh YpaBHEHHE OJJUIMIICOMJIA, IIEPECEKAIOIIETO KOOPAMHATHBIE
y= 0’ X = O,
m1ockoctd OXz u OyzZ COOTBETCTBEHHO 10 JIMHUSAM 22 51 LI eClIn
4o o+ -1,
25 16 9 16
€ro OCH COBMAIAIOT C OCSIMU KOOPJIMHAT.
52 yz 2
6. Ha  omgnomosioctHOM  rumep0osionje ? + T — E =1 HalTH

HPSMOJIMHEHHBIC 00pa3yrolue, mpoxoasme yepe3 Touky M(6,2,8).

7. @oHI OLEHOYHBIX CPEACTB, /I MPOBEACHUS TEKYLIero KOHTPOJS
yCIIeBa€MOCTH, IPOMEKYTOYHON  aTrrecTaud MO0 HMTOraM  OCBOCHUS
AUCUMILIMHBI.

7.1. TunoBbIe KOHTPOJIbHbIE 32 IaHUA

7.1.1. Tembl pedepartoB:

3HaMEHHUTBIE KPUBBIE 2-TO MOPSJIKA.

3HAaMEHHUTBIE KPUBBIE 2-TO MOPSJIKA.

MHuMas eMHuUIA | U ¢ CBOMCTBA.

Marpuiibl — 4TO 3TO TaKOE.

Jlarutac — Benukuii ppaHIly3CKuit MaTEMATHUK.

I'aycc — kopoab MaTeMaTUKH.

Anroput™m EBknmnaa naxoxaenus HOJl niByx uucen.

KoopannaTHbIl METO pelIeHU 3a/1a4.

AKCHMOMaTHYECKOE OCTPOEHUE reoMeTpun EBkmnaa.

3HaMEHUTBIE KPUBBIE 2-TO MOPSIKa

7.1.2. IlpumepHbIe YIIPAKHEHUSA U 32[JaHUS JJIS TEKYIEro KOHTPOJIA

BapuaHTbI KOHTPOJILHBIX PadoT 1O ajnredpe
1 Bapuant

(@+if +(7-5i)2+2i)
(1—i)4+3i)

1. Beruuciurse



_ [(a+2i)z,—(6-i)z, =—19+23i
2. Pemmnth cuctemy ypaBHCHHM (5+ 2i) 2, + ( 4-3i)z, =8+ 4
3. Berunuciurh (—3+3i)150, 1.

4. Pemntb ypaBerne X’ +(—2—i)x—(1-7i)=0.
5. BeIpazuthb uepe3 SiNX u COSX:  Sin6X.

2 BapuMaHT
1 01 O
31 -
1. BeluucnuTh OnpeaenuTeNb A = L0 2l
-1 3 0 4
1 5 -2 1
2 -3 4 2
2. Borunciutsb no teopeme Jlarmaca A=0 2 0 -1.
4 -1 3 -2 4
0 2 0 0 2
1 1
3. Beruucauts oOpaTHyto Matpuily 4 =| 2 -~ 2}
0 3
1 2 -1 3 -2
-1 3 1 2 2
4. BeruncnuTh panr Matpuipl 4= 3 0 -3 -1 -6
0 -4 0 4 0
5 1 -5 2 -10
3 BapuaHT

1. Pemute cucremy ypaBHEeHH meTonoM [ aycca:

X, +2X, = X3 +2X, =X =2,
3X, + X, +2X; +3X, + X, =6,
—2X; =X, + X3 — X, —2Xg =2,

(12X +2X, +2X; +4X, —2X5 =6.
2. Pemuth cucremy ypaBHeHUM MeTonom Kpamepa:

2X, +2X, — X3 + X, =4,

4x, +3X, — X; +2X, =6,

8X, +5X, —3X; +4x, =12,
3X, +3X, —2X; +2X, =6.

3. Pemnth cucteMy ypaBHEHH B MATPUYHOM BUJIE:



X, +2X, + X, =0,
X, — X, +4X, =15,
2%, — X, — X3 =1.

4 BapuaHT
1. IlpuBectu meTogoMm Jlarpanka kK KAHOHUYECKOMY BUAY KBaJIpaTUYHYIO opMy
X2+ 2X5 +3X2 — AXS + XXy + XpXg — XoXg + 2XX, .
2. [IpuBecTy K KAHOHUYECKOMY BUY KBaIpaTHUHYIO GOpMy
X Xy — 2% X5 + 4X, X5 .
3. [IpuBectu MeTo10M SIKOOHM K KAHOHUYECKOMY BUY KBaJIpaTHUHYIO GOopMy
— 2XZ — X2 +3X2 +8X,X; — 4X,Xs .

4. Ilpu xakom A kBaspaTHuHas (GopMa MOJIOKUTEIBHO ONpeiesieHa

X2+ 4X5 + X2 + 2%, X, +10%X,X; + 6X,X,.
5. OnpenenuTh paHr U CUTHATYpy KBaJapaTUYHOH (HOPMBI

37 +2X5 — X5 = 2X2 + 2%, X, — X, X5 + 2X, X, .

BapuaHTBI KOHTPOJIbHBIX PadoOT M0 reoMeTPUH
1 BapuanT
1) B tpeyronbauke ABC naHbl JAJIUHBI €T0 cropon BC =5, C4 =6, 4B =1.
Haiinure ckamsipHOe IPOM3BEICHIE BEKTOPOB 4B 1 BC.
2) Janbr aBa Bektopa: a = {11, 10,2} u b = {4, 0, 3}. Haitru BexTop C mHHEI 1,
NCPICHIMKYISIPHBIH K BEKTOpaMm a u bu HanpaBneHHBIH Tak, YTOOHI

YIIOPSIOYCHHAS TPOHKA BEKTOPOB ¢ , D, C MMela [OJI0KUTEIbHYI0 OPHEHTALIHIO.

3) Mausl ypaBHeHus 3x—2y+1=0, x—y+1 =0 IBYX CTOPOH TPEYTroOJIbHUKA U YPAaBHEHHE
2x—y—1=0 mMenuaHbl, BEIXOJIAIIEH U3 BEPIIMHBI, HE JICJKAIEH Ha MEPBON CTOPOHE.
CocTraBuUTh ypaBHEHHUE TPEThEH CTOPOHBI TPEYTOJIBHUKA.

4) CocTaBuTh ypaBHCHHME IUIOCKOCTH, MpPOXOAsimed uepes ock Oy #
paBHOYyIanéHHOU oT ToYek (2, 7,3) u (-1, 1, 0).

5) B myuke, omnpenensieMoM MmIocKoCTsIMH 2x+Y—37=0 u 5X+5y—4z+3=0, HaliTu 1B
MePIEHANKYJISIPHBIE APYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepe3
Touky Moy(4, -3, 1).

6) ITpuBecTn oOlee ypaBHEHHE KPUBOH BTOPOTO MOPSIKA K KAHOHUYECKOMY BHUY,
caenarhb 3cknu3. HalTu KoopAMHATHI IEHTPa B IEPBOHAYAIIBHOU CUCTEME
koopauHatT. HanmucaTts ypaBHeHHS acUMNTOT (eciu ecTh). Hammcats ypaBHEHUS
JauaMmeTpa, mapaieibHoro Bekropy a= (1, 2) u nuamerpa, eMy COnpsLKEHHOTO.

Haiitu ypaBHeHHE KacaTeabHOM, MPOXOsINeH, yepe3 Touky M(—1, 1).
14%° + 24xy + 21y* — 4x + 18y — 139 = 0,.

2 BapuMaHT
1) JIBe BepiuuHBI TpeyrosbHHKa HaxozasTrcs B ToukaxA(5, 1) uB(-2, 2), TpeThs
BepumiMHa — Ha ocu Ox. 3Has, 4YTO IUIOHIaAb TpeyrojbHuUKa paBHa 10, HaiTH
TPETHIO BEPIIUHY.



2) Beruucnuth 00bem mapaimenenunena ABCDA'B'C'D’, 3nas ero BepmmnyA(1l, 2,
3) 1 KOHIIBI BRIXOAAIIMX U3 He€ pébepB(9, 6, 4), D(3, 0, 4), A'(5, 2,6).

3) Uepes Touky (2, -1) mpoBecTH NpSMYI0, OTPE30K KOTOPOH, 3aKITIOYEHHBI MEKITY
OCSIMH KOOPJUHAT, NeNUICs Obl B TaHHOM TOYKE MOMOJIaM.

4) Haiitu 00BEM TeTpadapa, OOpa30BaHHOTO IUIOCKOCTSMH KOOpPIWHAT W
IJIOCKOCThIO, TpoxoAsuiell depe3 Touky (3, 5, -7) u OTcekawmomed Ha ocsx
KOOpPJIMHAT PaBHBIE OTPE3KH.

5) B myuke, onpenensieMoM IIockocTsMu 2x+y—3z=0 u 5X+5y—4z+3=0, HaiiTn 1aBE
NEePHeHAUKYJIIPHBIE APYT APYTY IJIOCKOCTH, U3 KOTOPBIX OJHA MPOXOJUT uepe3
Touky Moy(4, -3, 1).

6) IlpuBecTr oOIce ypaBHEHHE KPUBOW BTOPOT'O TIOPSIIKA K KAHOHMYECKOMY BHTY,
caenatb 3cku3. HaliTu KoopiuHATHI LIEHTpa B IEPBOHAYAIILHON CUCTEME
koopauHat. HanmucaTte ypaBHeHHs: acuMIOTOT (eciu ecTh). Hanmucars ypaBHeHUS
IMaMeTpa, rapajuiesibHOro Bektopy a=(1, 2) u quamerpa, eMy COnpsiKEHHOTO.

Haiitu ypaBHEHHE KacaTeIbHOMU, MPOXOIsINeH, yepe3 Touky M(—1, 1).
29x% — 24xy + 36y* + 82x — 96y — 91 = 0.

3 BapuaHT

1) Haiitu mmuy Bektopa a = 3m — 4n, 3Hasg, 4T0 M W N — B3aMMHO
MEePIICHIUKYJISIPHBIC €TUHUYHBIC BEKTOPHI.

2) BBIYHCIUTH IUIOIAL TPEYTOJbHUKA, BEPIIUHBI KOTOPOTO HAXOAIATCS B TOUKaxA (-
1,0,-1), B(O, 2, -3), C(4,4,1).

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

4) CocraBuTh ypaBHEHHE IUIOCKOCTH, OTcekaromied Ha ocaxOx u Oy OTPE3KH,
COOTBETCTBEHHO paBHbIE 5 U —7, U poxo el yepes Touky (1, 1, 2).

5) B myuke, onpenensieMoM MmI0CKoCTsIMH 2x+y—37=0 u 5X+5y—4z+3=0, HaliTu 1B
NEePHEHANKYIISAPHbBIE APYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepes3
Touky Moy(4, -3, 1).

6) IlpuBecTu oOlIee ypaBHEHHE KPUBOW BTOPOTO TOPSIIKA K KAHOHMYECKOMY BHTY,
caenaTth 3Ckn3. HallTh KoOpIMHATHI HEHTpa B IEPBOHAYAIIBHON CUCTEME
KoopauHat. Hamucate ypaBHeHUs! acUMITOT (eciu ecTh). Hanncars ypaBHeHus
IMaMeTpa, rapajuiesibHoro Bektopy a=(1, 2) u qruamerpa, eMy COnpsiKEHHOTO.
Haiitu ypaBHEHHE KacaTeIbHOU, MPOXOsIEH, yepe3 Touky M(—1, 1).

Ax* + 24xy + 11y° + 64X + 42y + 51 = 0.

4 BapuaHT

1) OmpenenuTh BHYTPEHHUE YIJIbI TpeyrojbHuKa ¢ BepimaamuA(l,2,3), B(3,0,4),
C(2,1,3).

2) Jausl BepimHbl TeTpasapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitu
JUTHHY €T0 BBICOTHI, OMYIIEHHON U3 BepIiuHbI D.

3) Hasbr nBe mupsmbie 3x+4y—2=0, 5x-12y—4=0 u Touka (1,1). Buyrpu yria,
00pa30BaHHOTO JaHHBIMH TPSAMBIMH M COJAEPIKAIIEr0 JAHHYIO TOYKY, HAWTH
TaKyl0 TOYKYy, 4YTOOBI €€ pacCTOSHHS [0 MaHHBIX MPSIMBIX OBLIM PaBHEI
COOTBETCTBEHHO 3 1 1.



4)

5)

6)

1)
2)

3)

4)

5)

6)

1)

2)

3)

4)

Haner BepmmHbl Terpasnpa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8).
Hamucate ypaBHEHHME IUIOCKOCTH, NPOXOJAIIEd dYepe3 npsamyrwAdB u
paBHOyAanEHHOM oT BepmHC u D.

B nyuxe, onpenensiemom miockocTaMu 2x+y—3z2=0 u 5X+5y—4z+3=0, Haiitu nBe
MEPIIEHAUKYJISIPHBIE APYT IPYTY IUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOJUT YEpPE3
Touky Mo(4, -3, 1).

[IpuBectu oOliee ypaBHEHHE KPUBOM BTOPOTO MOPSIKAa K KAHOHUYECKOMY BUTY,
caenarh 3cku3. HaliTh KoOpauHATHI HEHTPA B IEPBOHAYAIIBHON CUCTEME
KoopauHat. Hanucate ypaBHEeHMs acUMITOT (eciu ecTh). HanucaTts ypaBHEeHUs
JTuaMeTpa, mapauieabHoro BekTopy a= (1, 2) u nuaMmerpa, emy COnpsbKEHHOTO.
HaiiTu ypaBHeHHE KacaTeIbHOM, IpoXoasiei, uepe3 Touky M(—1, 1).

Ox? + 24xy + 16y — 18x + 226y + 209 = 0.

S BapuaHT
Brruucnuth 00bEM TeTpasapa, BEPIIMHBI KOTOPOTO HAXOASATCSA B TOUKAX:

A(1,-1,1), B4, 1,-2), C(6, 3, 7).

Hanbl BepmuHbl Tpeyroibauka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1).
Brrancnuts 1MHY €ro BBICOTHI, OMYIIEHHOW U3 BEPIIMHBIS Ha cTOopony AC.
Jlano ypaBHeHHE CTOpOHBI pomba x+3y—8=0 M ypaBHEHHE €ro AMArOHAIU
2x+y+4=0. Hanucath ypaBHEHHUS OCTAJIBHBIX CTOPOH poM0a, 3Hasl, 4TO Touka (-9,
-1) nexxuT Ha CTOpOHE, MapayieNbHON JaHHOM.
Hamucate ypaBHeHHE IUIOCKOCTH, Tmpoxonsmied uyepe3d Touky (1, 2, 3),
napaJyIeNbHON MPAMOM X=Y=Z u orcekaromieil Ha ocaxOx n Oy paBHbIE OTPE3KHU.
B nyuke, onpenensemMoM miockocTsiMu 2x+y—3z=0 u 5x+5y—4z+3=0, HaiiTu nBe
NEPHEHANKYJIIPHbIE APYT APYTY IIOCKOCTH, U3 KOTOPBIX OJHA IPOXOJUT 4Yepe3
Touky My(4, -3, 1).
[IpuBectu oO1Iee ypaBHEHHE KPUBOM BTOPOTO MOPSAJIKA K KAHOHUYECKOMY BHULY,
caenaTth 3Ckn3. HallTh KoOpIMHATHI HEHTpa B IEPBOHAYAIBHON CUCTEME
KoopauHat. Hanucate ypaBHeHUst acuMIToT (eciu ecth). Hanucats ypaBHeHUs
auameTpa, napauieabHoro Bekropy a= (1, 2) u ntuamerpa, eMmy COnpspKEHHOTO.
Haiitu ypaBHEHHE KacaTebHOU, MPOXOsIEH, yepe3 Touky M(—1, 1).

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

6 BapuaHT
Jlaubl n1Be cocemnue BepimHbl KBaapatad(-3,2) uB(2,4). Haiitu nBe npyrue
BEPIINHBI.
Berurcnuth ckanspaoe npousseacHue (a, b), ecmu a=3p-2q, b=p+4q, rue
E u a — €IMHUYHBIE B3aUMHO MEPIEHIUKYJIIPHbIE BEKTOPBI.

Hano ypaBuHenue x—2y+7=0 CTOpPOHBI TpeyroibHWKa W ypaBHeHUs x+)y—5=0,
2x+y—11=0 menuan, BRIXOJAIIUX U3 BEPIINH TPEYTOIHHUKA, JISKAMNUX HA TAHHOU
npsiMoii. COCTaBUTh ypaBHEHHUS ABYX JIPYTUX CTOPOH TPEYTOJIbHUKA.

JlokazaTh, 4TO TIOCKOCTh 3x—4y—2z+5=0 mepecekaeT OTPE30K, OrpaHUYEHHBIN
Toukamu My(3, -2, 1) u My(-2, 5, 2).



5)

6)

B nyuke, onpenensemoM miockocTsMu 2x+y—3z=0 u 5x+5y—4z+3=0, HaiiTu aBE
MEePNEHANKYIIIPHBIE OPYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOIAUT Yepe3
Touky Moy(4, -3, 1).

[IpuBectu oO1Iee ypaBHEHHE KPUBOM BTOPOTO MOPSAIKA K KAHOHUYECKOMY BHULY,
caenarb 3CKku3. HallTh KoOpaMHATHI IEHTpa B IEPBOHAYAIIBHOU CUCTEME
KoopauHat. Hanmucate ypaBHeHHUs: acuMITOT (eciu ecTh). Hanucats ypaBHeHuUs
IuameTpa, napauieabHoro Bektopy a=(1, 2) u nuamerpa, emy ConpspKEHHOTO.

Haiitu ypaBHEeHHE KacaTeabHOM, IPOXOAsIei, yepe3 Touky M(—1, 1).
14x% + 24xy + 21y* — 4x + 18y — 139 = 0.

7.1.3. IllpumepHbIe 3aJaHUA K IPOMEKYTOYHOMY KOHTPOJIIO (KOJJIOKBHYMY)

ok wdE

NGO~ WDE

IIpumepHble KOHTPOJIbHBbIE BONPOCHI K KOJJIOKBHUYMY IO pa3aesty
«KoMmIiekcHbIe YHCIA)

KommiekcHbie uncna, onepaiuy Hajl HUMHU.

Anrebpandeckasi 1 TPUTOHOMETpHUYECKasi popMa KOMILIEKCHOTO YHUCIa.
N3Bredenre KOpHS KBAIPATHOTO U3 KOMIUJIEKCHOTO YKCIIA.

Bo3BeneHne B cTeneHb U U3BJICYECHUE KOPHS N-Oi CTEICHU.
JIByUJI€HHBIE YPABHCHMUSI.

Pemienue ypaBHeHnuii 3, 4 creneHu.

IIpumepHble KOHTPOJIbHBbIE BONPOCHI K KOJJIOKBHUYMY IO pa3aesty
«MaTpuubl ¥ onpeaeIuTeIN»

Marpuupsl 1 onepanuy HaJl HUMH.

TpancrioHMpOBaHHAsI MaTPULA.

[Tonarue onpenenuTens N-ro MOpsAKa.

Teopema Jlannaca BEIYMCIEHUS ONPEAECIUTEIS N-TO MOPAIKA.

CBolicTBa OMpeenUTeNIe N-TO MOPAIKA.

Onpenenureny CueqUalbHOIO BUJA.

OO6parnas matpuiia.

Panr marpunsl. MeToa OKauMIISFOIIMX MUHOPOB BBIYMCIICHUS] PAHTa MAaTPULIBI.

IIpuMepHbIe KOHTPOJIbHBIE BONPOCHI K KOJJIOKBHYMY IO pasaeay «CucreMbl

agbrhwnE

o

JIMHEHHBIX aJIre0pandecKux ypaBHeHUN»

OO01re NOHATHSA CUCTEMBI JIMHEUHBIX aJIreOpanyecKuX ypaBHEHHIA.

Meron Kpamepa pelienusi cHCTeM JIMHEWHBIX anreOpandeckux ypaBHEHUM.
MatpuuHbIil METOJ] PEIICHHS CUCTEM JIMHEWHBIX aareOpanuyeckux ypaBHEHUH.
Merton I'aycca penienus: CUCTEM JIMHEWHBIX allreOpanyecKux ypaBHEHHM.
Teopema Kponekepa-Kanennm COBMECTHOCTH CUCTEM JIMHEHNHBIX
anredpanvyeckux ypaBHEHUH.

OnHOpOAHBIE CUCTEMBI JINHEWHBIX ANIreOpanyecKux ypaBHEHHM.



el NS

3)
6.
7.
8
9

IIpumepHbIe KOHTPOJIbHBbIE BOINPOCHI K KOJUIOKBHYMY IO pa3iesty
«MHOTo4JIeHbI»

MHOro4JIeHbl ¥ ACUCTBUS HAJl HUMH.

JleieHre MHOTOYJICHOB C OCTATKOM.

JlenuTenu u UX CBOMCTRBA.

Haubonpiuii oOmuii AeMUTeNIhb MHOTOWICHOB. ANropuT™ EBKIMAa HaxoxaeHUs
HO/I mHOTOYJICHOB.

B3auMHO npocThie MHOTOYJICHBI.

KopHu MHOTO4JIEHOB.

Teopema be3y. Cxema ['opHepa.

KpaTHble KOpHM MHOTOYJICHOB.

OcHoBHas Teopema alreOpsl U CJICICTBUS U3 HEE.

10. ®opmynsl Buera.

©CoNOORWDN

IIpyMepHbIe KOHTPOJIbHBbIE BONPOCHI K KOJJIOKBHYMY IO pa3aelry
«IIpocreiimue 3a1a4u AHAJTUTHYECKON reomMeTpuu. BekTopb»

Addunnas (oOias nekapToBasi) cucrema KoopauHat. [IpsMoyroiasHast
JIEKapTOBa CUCTEMa KOOPJAUHAT.

JlnmrHa oTpeska.

Jlenenue oTpe3ka B JaHHOM OTHOILICHUH.

[Inomaae TpeyroibHUKA Ha TUIOCKOCTH.

[TonsipHas cuctema KOOPAWHAT U €€ CBS3b C MPSAMOYTOJIbHOM JIEKapTOBOM.
[unuaapuyeckas cucremMa KoopAuHar.

Cdepuueckas cuctema KOOpJUHAT.

BekTopsl. JInHenHbIe oniepauy Hal BEKTOPAMU.

. IlonsiTue MMHENHON 3aBUCHUMOCTH BEKTOPOB.

10 CkansipHO€e IPOU3BEICHUE BEKTOPOB U €T0 CBOMCTBA.
11.BexTopHOE NpOU3BEACHUE BEKTOPOB U €r0 CBOWCTBA.
12.CmemanHoOe pOU3BEICHUE TPEX BEKTOPOB.
13.JIBoiiHOE BEKTOPHOE IIPOU3BEICHUE TPEX BEKTOPOB.

IIpuMepHbIe KOHTPOJIbHBbIE BONMPOCHI K KOJUIOKBUYMY 0 pasgenay «IIpsamas

N W W N =

(O EN|

H IMJII0CKOCTB»

. Kanonnueckoe ypaBHeHue npsimoit. [lapameTpuueckue ypaBHEHUsST TPSIMOU.
. O6miee ypaBHEHHE TIPSIMO B €T0 HCCIICIOBAHUE.
. YpaBHEHHE NIPSIMOU, MPOXOAAIICH YEPE3 ABE JaHHBIEC TOUYKU. Y PaBHEHHUE

npsAMOU “‘B OTpe3Kax’.

. YpaBHEHUE TIPSIMOIA € YTIIOBBIM KOI(PDHUITUESHTOM.
. YcnoBuS mapaieIbHOCTH U TIEPIICHIUKYJIIPHOCTH MPSMBIX. Y TOJI MY

JBYMSI IPSIMBIMU.

. HopmanbsHOe ypaBHEHUE PSIMOM.
. [IpuBeenue o0111eT0 YpaBHEHUS NMPSAMON K HOpMAIHLHOMY BUJTY.
. PaccTosiHME OT TOYKM 10 PSIMOW HA IUIOCKOCTH.



9. Ily4oK npsMbIX Ha MIOCKOCTH.

10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

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

YpaBHEHHE TIIOCKOCTH, IPOXOAALIEN YEPE3 JAHHYIO TOUKY MEPIIEHAUKYISIPHO
JAHHOMY BEKTODY.

Oob11ee ypaBHEHHE IJIOCKOCTU U €r0 MCCIIEI0BaHNUE.

YpaBHEHHUE TIIOCKOCTH, IPOXOAAIIEN YEPE3 TPU AAHHBIE TOUKHU. Y PABHEHHE
IJIOCKOCTH ‘B OTpe3Kax .

B3anmHo€e pacnonokeHue miIoCKOCTEN.

[TapameTpruueckue ypaBHEHHS TUIOCKOCTH.

HopmaneHoe ypaBHEHHE IJIOCKOCTH.

[IpuBenenue oOIIEro ypaBHEHUs TIOCKOCTH K HOPMAJIbHOMY BUJTY.
PaccTtostHue oT TOYKH 10 TIJIOCKOCTH.

[Ty4ok riockocTen.

CBsi3Ka MIIOCKOCTEN.

Yros Mexy AByMs INIOCKOCTSIMU.

Kanonunueckoe ypaBHEHHE NPSIMOM, MAPAMETPUIECKUE U BEKTOPHO
[MapaMETPUUECKOE YPABHEHUS PSMOU B IPOCTPAHCTBE.

YpaBHeHHE NPSAMO, MPOXOIAIIEH Yepe3 JBE JaHHBIC TOUKH.

[Ipsimast KaK TUHUSA [IEPECEUCHUS ABYX IUIOCKOCTEM.

PaccrostHue OT TOYKH 10 IIPSAMOM B IIPOCTPAHCTBE.

B3anMmHO€ pacnonoxeHue npsiMbIX B IIPOCTPAHCTBE.

Paccrostnue Mexy nByms IIPSIMBIMU B IIPOCTPAHCTBE

IIpsiMast ¥ IIOCKOCTH B IPOCTPAHCTBE. YTOI MEXAY NPAMOU U INIOCKOCTBIO.
CBsi3Ka MPSAMBIX.

IIpuMepHbIe KOHTPOJIbHBIE BONPOCHI K KOJJIOKBHYMY o pasaeay « Kpusbie

cO~NO Ol WN B

9.

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

. OKpY»XHOCTb.

. Omuric. Onpenenenne. BeIBOA KaHOHUYECKOTO YPABHEHHS.

. UccnenoBanre KaHOHMYECKOTO YPaBHEHHUS SIUIMIICA.

. DKCUEHTPUCUTET U JUPEKTPUCHI IUIUTIICA.

. KacarenbHas x snnurcy.

. OnTnyeckoe CBOMCTBO 3JUIMIICA

. IIpeobpa3zoBaHre paBHOMEPHOI'O CKATUS MIIOCKOCTH K IPSIMOM.

. DIUTMIIC KaK pe3yiabTaT paBHOMEPHOTO CKaTHUsSl OKPYKHOCTH K OJTHOMY U3 CBOUX

JTIAAMETPOB.
[TapameTpuueckue ypaBHeHus summrnca. [Ipaktuaeckuii ciocod mocTpoeHwus.

10. T'unepbomna.

11. ViccnenoBanue KAHOHUYECKOTO YPABHEHUS TUIIEPOOJTHI.

12. AcuMnOTOTHI TUTIEPOOJIBI.

13. TTapameTpuyeckue ypaBHEHUS TUIEPOOJIBI.

14. DkcueHTpucUTET TUIEPOOIIBI U BhIpaXKeHUE (GOKATBHBIX PAIUYCOB Yepe3

AKCIEHTPUCHUTET.

15. JIupexTpuchl TUnepOOJIbI.
16. KacarenbHas k runepOoe.



17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

OnTHueckoe CBOWCTBO TUIIEPOOIIHI.

[Tapabona.

Kacarenbnas k mapabosre.

OnTudeckoe CBOMCTBO MapadoJIbI.

VYpaBHeHuUe ruIica, TurnepooJibl, Mapadosbl B MOJISPHBIX KOOPAUHATAX.
[IpeoOpa3oBaHre paBHOMEPHOI'O CKATUS IIPOCTPAHCTBA K IJIOCKOCTH.
BbIBOJ| ypaBHEHHsI IOBEPXHOCTH BpPALICHUS.

TPEXOCHBIN AIUTUTICOU.

OnHONOJIOCTHBIN TUIEPOOSION.

JIBYTIIOJIOCTHBIN TUTIEPOOJIOHNT.

DmMnTU4ecKuil mapadonous.

KanoHnueckoe ypaBHEHHUE SIUIMITHYECKOTO KOHYCa.
[Hunuaapruyeckre MOoBEpXHOCTH.

['unepOosnnueckuii mapadoIona.

[IpssmonuHeliHbIe 00pa3yrolIre MOBEPXHOCTEN BTOPOrO MOPSIAKA.

TecTbl MO asiredpe
Tect 1. KomiuiekcHble unciia. Pemmenue ypaBHenuii 3, 4 creneHu

-5) @+i)* —(4+i)-(2+3i).
BreraucionTs (1_ i)' (2+ i) ;
1) 3-1.7i 2) 0.5+0.75i 3)i 4) 1-i 5)-0.3-4.1i
-2) I (3+i)—(4-2i)-(1-3i).
1+i ’
3 3. 19 9 19 9. 7 9. 1 3.
1) E—? 2) —+= 3) - EI 4) E+§| 5) §+EI
-1 100
) BLIchnHTL(—E—lij ;
2 2
100; 1. 1 .
1) -k 2) 53 2% 4) L 5)@
-3) Beraucnuts (— 2+2i)°;
1) 2*° 2) 3%°3) 8 4) 4% 5) — 2%
-5) BreraucianTs i/i ;
1)12) i3) {£L+i} 4) {~1+i}5) {1—%+£|}
-4) Brerauciaute 4\/_8 ;
{£+§._§+£.}Z) 87 + 32133 + 333 }3) fti—L2i)
" {3\/513\@“_3& 32, }5){ ﬁ.;_giﬁi}
2 2 2 2 2 2 2
-2) 11z

117~
Haiitu anrebpanueckyro GopMy KOMIUIEKCHOTO YHcia COS ry +1isin ?




i £2)£_3 3)£ £ iy Y3, L5 V8 1
2 2 2 2
-5) HaI/ITI/I anre6panqecxyfo CpopMy KOMIUIEKCHOTO Yuciaa COS 7 +1Sin 77 ;
1)i2) —i3)1+i4)15)-1
-5) Haiitu MO/ysib 1 apryMeHT KOMITIEKCHOTo yncia 3+ 3i;
1) r =2J§,(p:%2) r=3,¢=%3) r=Lp=04)r =5,¢=%5) r =3ﬁ,¢>:%
1) ] v3 1.
Haiiti MOTysib M apryMeHT KOMIUIEKCHOTO YUCiIa — - EI ;
i St V2 iz 117
Dr=lp=—2)r=2,0=—3)r=1L¢p=—4)r=2,0=—05) r=Lp="-
) ?="5 ) 9=""3 v=34 =" 0=
-2) V3.
[IpeacraBuTh B TPUTOHOMETPHYECKOM BUJIC 5 7| ;
1) 2(cos0+isin 0)2) 1 cos>% +isin 2% |3) I cosZ +isin =
3 3 6 6
4) -2 cos” +isin = 5) 2| cos ~Zliisin| -2
4 4 2 2
-5) [pencTaBuTh B TPUTOHOMETPUYECKOM Buie —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—”)
4 4
-3) c0s110° +isin110°
Breraucnuts T 5
cos20” +1isin 20
1)12) 1+i3) i4) —i5) 1+2i
-4) T . . T
Brerauconte €0S — —1SIN —;
3 3
1) 12) —|3) L V391 V8,538 1,
2 2 2 2 2 2
-2) 123
Brruncuts | :
1) 12) —i3) —14) 1+i5) i
-5) -386
BI)I‘H/ICJ'II/ITB I :
1) EiZ) i3)14) —i5)-1
-2) PenmmmTh KBagpaTHOE ypaBHEHHE X~ — (2 + i)X + (— 1+ 7i) =0;
1) {L+il-i}2) {3—i-1+2i}3) {L+2i3+i}4) {~1+2i3-2i}5) {2—i,3+2i}
-1) PemuTh KBagpaTHOE ypaBHEHHE X — (3 - 2i)X + (5 - 5i) =0;
1) 2+i1-3i}2) {4+i1-i}3) {2+i1-4i}4) {2—i1+3i}5) {1+i4i}
-3) Pemmts kybuueckoe ypapHeHHe X° —6X+9=0;
1) §+£| 2) {~5-31}3) 33+£ 4) 11 Y 5) 31 ¥
2 2 2 2 3 4
-2) PemnuTs KyOudeckoe ypaBHeHne X° +12x+63=0;




1) {—1,J_r3}2){ 3 2+£|}3) {25+3i}4) {31i}5) { 3 §+i|}

Tect 2. MaTpuubI M onpeIeTuTe/ U

-4) 2 1 4 -1 0 3 2 0 4
Hanbl matpunbl A = ,B= ,C = . Berunciute A+2B-
05 2 1 2 -2 1 1 -1
3C;
3 7
2 1 -3 1 2 -6 1 -2 -6 -1 -2
1) 2)|-2 013 4) 5)
1 4 5 -1 0 -1 12 -1 -1 12 1
5 -1
-1) 1 4 3 7 1 -2
Janbl matpunbl A = ,B= ,C = . Beruncimts 2A-B+3C;
2 5 -1 0 1 4
2 -5 1 2 10 5 3 1 -2
1) 2) 3) 4) 5)
8 22 -1 2 0 1 -1 2 3 2
-5) 2 -3 5
1 5 3
Janst maTpunel A = 5 3 1 ,B={-1 4 —-5/|. Beruuciurs 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 0 1
-3) 121 1 31
Hanbr matpuner A = 1 3,B=|2 1 2|.Bsuucauts AxB;
1 21 1 31
3 -1 3 1 2 O 6 8 6 3 -1 2 1 10
nH12 5 0(2)|2 5 -4|3)|8 19 84 |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
Beruncauts 5 4 0Of;
2 -3 9
1)-12)173)-354) 215) 35
-4) 4 -1 4
Breuncaure|2 5 -1 ;
6 4 3
1)52)-33)94)05) -1
-1) 3 4 -1
Jana matpumia A=| -1 2 3 |. Beramennts A

0




3 1 14 20 8 7 3 1 14
2 2 2 111 11 9 19 19
gl 3 9 Bl 3 4,03 8 B
22 22 22 11 11 11 19 19 19
1 3 10 8 1 5 1 3 10
2 2 2 1111 11 19 19 19
3 -5 2 2 -4 3
4)11 4 0(5(0 1 O
2 1 7 2 5 -1
1 2 0
Jana marpumia A=| 3 1 1 |. Beruuciauts At
-1 2 -3
6 2 5 6 2
2 -1 4 13 13 13 111 1 2 -3
nlo 3 1|28 32 L8 3 _Linls o
13 13 13 11 11 1
2 7T =5 7 4 5 7 4 5 2 =7
13 13 13 11 11 11
4 2 6
111 11
5 7 2 3
11 11 11
1 4 5
11 ou
3 25 -4
HNanamarpumia A=|1 0 1 O |. Beruucnuts panr MaTpuilsi A ;
4 2 6 -4
1)12)43)24)35)0
1 2 4 -3
Hana matpunia A=|0 3 7 5 |. BeruuciuTh panr MaTpuibl A;
1 -2 10 2
1)02)13)24)35)4
1 2 2
Jana matpuma A= 1 —2|. Bounciuts A?:
-2 1
7 -3 7 3 0 0 0 0 9 9 00
D1 4 1]2) 1 0]3) 7 0140 9 0[50 9 0
2 5 2 07 9 00 0 0 9

7
0
0
15 2
]B 0 3 -1|.Bsuucouts (AxB)';

2
2
1
0
1
Jansr MmaTpunbl A = {—1 1




0 01

0 01

7 14 1 2
~5 10| 4)
14 10 0 00 O 0 0

-3

-1 -2 3 |5)

0

o O -

o . O

-1)

Brrauciauts

1)-92) 0 3)

7 5 0 7

)0 1 0]/2)|-7 -5 0]3)|5
0
3
1

0
-1

o b

2

-1 30 4
54)95) -1

Breruncnuts

1)32)-33)

2 -1 1
31 0
0 1

o
N
N
o N
o1
\./l
KRR
O W L O

Brrauciauts

1) 352) 33) -4

w
ol

o

o

<)
0O wh O
=~

18 5) 30

Broraucants

1) 100 2) 12

|
N

-3

|
N
o

o w N oo o N e
o

0
0 0
3) -100 4) 120 5) -126

Brrauciaute

1) 120 2) 20

4 8

~N oo AN
[
(o]
(o]
SN

49 343

3) 260 4) 240 5) 280

-1)

Boruncants

RO P P P PO g rr O -

=N

1
2 4 9
4 16 81

1) 70 2) 80 3) 60 4) 56 5) -40

Y1 XY, XY
X2Y2 X3 Y3l
X3Y2 X3,

1)52) %,¥,3)04) > %Y, 5) XY,

i=1

Beruncnuts |X, Y,

X3 Y




1 2 0 4 0

5 -3 2 -1 -2
Boeruncnute no Teopeme Jlammaca|-2 4 0 3 0|;

1 1 3 -2 0

1 2 -1 4 2

1) 52) 72 3) -48 4) 48 5) 12

Tect 3. CucTembl JIMHEHHBIX AJIre0pandecKuX ypaBHeHNH

-1) X, + X, +X; =6,
Pemmte MmeToiom Kpamepa cucremy < 2X; — X, +2X; =6,
3% + X, — X3 =2.
1) X, =1,X, =2,X,=3.2) X, =1X,=-1,%,=0. 3) x, =0,%x, =1, X, =1.
4) X, =-2,X, =2,%,=1.5) x, =1, X, =1, x, =1.
-4) 3%, — X, — X5 = 2,
Pemute meronom Kpamepa cucremy 4 X; + X, + X; =0,
2%, +2X, +3X; = 1.
1) X, =3, X, =-1LX;=4. 2) x :g,x2 :—%,x3 :g. ) X :%,x2 :—%,x3 =0
4) X, :%,x2 :—%,x3 =7.5) X, :—%,x2 =%,x3 :%.
-2) X, +2X, + X, =0,
PemuTs B MATpUYHOM BUJIE€ CUCTEMY § X; — X, +4X; =15,
2%, — X, — X3 =1.
1) X, =1,X, =-2,%;,=3.2) X, =1X, =-2,X;, =3. 3) X, =%,x2 =%,x3 :—g.
4) X, =1 x,=1X,=0.5) x, =3, X, =—4,X; =1.
-5) 2%, — X, + X, = 2,
Pemmth B MaTpUuHOM BUE 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, =5,X, =2,X; =—1.
4) X, =-1x, =3,X,=5.5) x, =2,X, =1, X; =-1.
-3) X, +2X, — Xy + X, =1,
[Ipr kaKOM 3HAYEHHHU A CHCTEMa COBMECTHas §— 2X; + X, +3X; —2X, =2,
=X +3X, +2X; =X, = 4.
1) A=12) A=-13) 1=34) A=05) A=-2
-1) 2X, + X, + X, + 5%, =7,

ITpu kaKoM 3HaUEHUH A CHCTEMA COBMECTHAS { X; — X, +2X; +4X, =4,

X, +2X, — X3 + AX, = 3.
1) A=12) A=-53)4=04) A=55) 41=-3




-1)

SX, +3X, +2X; + 5%, =17,
Meroznom "aycca HaifTu o01ee pemenne CHCTEMBI < 95X, +4X, + 2X, +6x, =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,.

-2) X, +2X, — X +2X, =2,

Meronom ["aycca HaliTi o0Iee penieHue CUCTEMBI 3 3X; + X, + 2X; +3X, =6,
—2X, =X, + X3 — X, =—2.
1) X, =2—-X,, %, =1-X,, X =X,. 2) X =1—£x4,x2 =1—§x4,x3 =1—§x4.
5 5 5
1 1 1

3) X, :1+§x4,x2 :1+ZX4'X3 :2—§x4. 4) X = X4, X, =3+ 2X,, X3 = —X,.
5) X, =2X%,,X, =1—X,,X; =3—-2X,.

-5) X, + X, + X +2X, = 6,
Meroznom "aycca Haiitu 6a3ucHOe pemenne cucteMsl 14X, +3X, +2X; +5X, =16,

2X, +3X, + X, +4x, =11.

1) X, =-1x, =4,x, =-1x,=0. 2) x, =1, X, =-1 %X, =1,%, =0.
3) X, =2,X, =5X=-3X%X,=0.4) X, =3,X, =1X, =-1x, =0.
5 X =1Lx,=2,%x,=3x%,=0.

-3) 2X, +2X, — X +2X, =5,
Metonom 'aycca HaiiTu 6a3ucHOE peleHUe CUCTEMBI | — 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%X,=2,%=1,%,=0.4) x, =-1x, =2,X, =1%, =0.
5) X, =2,X, =2,%; =2,%X, =0.

-1) X, + 3%, +2X; + X, = 4,
Metonom ["aycca HAWTH YaCTHOE PEIICHUE CUCTEMBI 4 2X; + 2X, — X; +2X, =7,

X, — X, + X3 =X, =3.

1) X, =3, X, =-1%X,=1%x,=2.2) X, =3, X, =-1Lx;, =1x, =4.
3) X, =-Lx,=-1X%=1%x,=2.4) x, =1X,=-1X%X=1X%, =2.
5) X, =3,X,=3,X;=1Xx, =2.

-4) 2X, +2X, — Xy + 2%, = 2,

Metozmom "aycca HaiiTH 9acTHOE pelIeHHe CUCTEMBI < — 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, — X5 =0,
ITpn kakoM 3HaYEHHH A CHCTEMa HMEET MHOKECTBO PeIeHUI 12X, + X, — X; =0,
4x, + AX, — 2%, =0.
1) A=02) A=—23) A=44) A=-15) 1=3
-1) X, +2X, — X5 =0,
[Ipn KaKOM 3HAYEHHHU A CHCTEMa UMEET MHOXKECTBO PeIIeHUH 12X, — X, +3X; =0,
3X, + X, + AX; =0.
1) A4#22) Ae(-03)3) ~2<A<24) 1>25) A<2
Tect 4. MHOro4JeHbI
-3) PaS,I[eJ'II/ITB f(x)=x®+4x° +2x* + x> +5x -1 ma g(x)=x* — x> +2x* —x+3
1) £(x)=g(x) (x> = x)+ x* + x+1
2) f(x) 9(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) Pasmemute 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) £(x)= g(x)- (3x% +2x - 4)+7
4) f(x)=g(x)-(2x=1)+ x* + x
5) £(x)=g(x):(x* + x—3)+2x% +4x -3
-3) Haiitu HOJT f(x)=2x" +x®+2x* +x u g(x)=x* —3x® + x* - 3x
Dx+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
3)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 Toprepa maiiti f(—2) ecmmr f(x)=3x" +2x* —x* +4x* +x—4
1) -46 2) -2 3) 19 4) 53 5) 157
-2) Pasnoxuts 110 crenensm 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
4 F(x)=(x+2)" =(x+2)" +27(x+2)+3
5) f(x)=5(x+2)° —123
-4) [TocTpouTh MHOTOYJICH HAMMEHBIIICH CTEIICHH C ICHCTBUTEIBHBIMU KO PHUIIMCHTAMU
UMEIOIIUI TBOMHOIN KOPEHD 2 U MPOCTOHA |.
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) [TocTpouTh MHOTOYJIEH HAMMEHBIIICH CTETIEHHN ¢ KOMIUIEKCHBIMU KO3 QUIIMEHTaMH
UMEIOLIHMI JIBOMHOW KOPEHb 2 ¥ POCTOMH I.
1) f(x)= x> —(4+i)x* +(4+4i)x—4i 2) f(x)= x> +2ix* —3ix + (L +1)
3) F(X)=x>+4x% +x—(5+i) 4) F(x)=(@L—i)x* +(2+i)x* + L+ 2i )x + (3—i)
5) f(x)=x®+2x* —3x + 4
TecTbl IO reomeTpuun
Tect 1. CucremMbl KOOPAMHAT
-1) Jlanbl TpH moCie0BaTEIbHBIX BeplIMHbI napaienorpamma A(-2;1), B(1;3), C(4;0). Haiitu
YETBEPTYIO €T0 BEPILUHY.
1) (1;-2) 2) (2;4) 3) (1;0) 4) (-2;-3) 5) (1;3)
-5) Haiitu paccrosaue Mexay asyms toukamu A(4;3) u B(7;7).
1)32)23)84)65)5
-2) Ha ocu Oy HaiiTi TOYKY, paBHOYAaJIEHHYIO OT Touku M(-8;-4) 1 0T Havyaa KOOpIHHAT.
1) (1:1) 2) (0;-10) 3) (10;0) 4) (0:-3) 5) (2;-4)
-3) Han tpeyromsuuk ABC: A(2;-3), B(1;3), C(5;-1). Haiit Touky M(X;y), CHMMETPUUIHYIO
BepIlrHEe A OTHOCUTENBHO CTOPOHBI BC.
1) (1;-1) 2) (2;4) 3) (7;2) 4) (0;0) 5) (-3;-10)
-1) Haiiti 1ieHTp OKpYXHOCTH, mpoxojsiei 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) Haiitn koopaunHats! Touku M, nensieit otpe3ok MM, B otHomenun A=2, eciau M1(2;3) u
4 5 8.5 3.4
1)11)2)|==13)|=—=14) |-=:=15) | ==
e (322 (4-3o (330 (34
-3) OnuH U3 KOHIOB oTpe3ka AB.Haxoautcs B Touke A(2;3), €ro cepeiMHON CIYKHUT TOYKA

M(1;-2). Haiitu npyroii KoHeIB oTpe3ka.
1) (6;0) 2) (0;6) 3) (0;-7) 4) (7;7) 5) (-1;-3)




Haiitu cepeauny otpeska MiM; , eciu M1(2;3), Ma(-4;7).
1) (1;,1) 2) (-1;2) 3) (0;2) 4) (5:5) 5) (3;1)

-4) Han tpeyroasauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu anuny meauanst AD.
1) 32)53) 74)/455)/55
-3) BbIUUCINTE MJI0IMa1b TPEYTOJIbHUKA, BEPIIHHAME KOTOPOro ciayxar Touku A(2;4), B(9;4),
C(7;6).
1)52)33)74)95)4
-4) JlBe BeplLIMHBI TpeyroyibHUKA HaxoasaTes B Toukax A(5;1) u B(-2;2), tperbst BepmaaC — Ha
ocu OX. 3Has1, 4TO IJIOMIAIb TPEYroJbHUKA paBHa 10, HAWTH TPETHIO BEPIIUHY.
1) (-8,0) 2) (32;0) 3) (8:0),(32;0) 4) (-8:0),(32;0) 5) (12;0)
-1)
Haiitu mnonspHble KOOpAMHATBI TOYKH, CHUMMETPUYHOM TOYKE A(l; %) OTHOCUTEIIBLHO
0JIIOCA.
D [122)2) (1] 3)[-22Z ] 4 [12] 5) [1-Z
4 4 4 4 4
-2) ¥
BbraucnuTh nmossipHble KOOPIMHATHI CEPEIUHBI OTpe3ka AB, ecnu 8,5 u B(8;O).
3 ¥4 3 I T
D122 2) a2 2| 3)| 127 | 4) | 343: 17 | 5) [ 8J2: %
4 4 4 4 4
-3) Haittu  npsimoyrosnbHbIe KOOPAMHATBHl TOYKHM, 33JaHHOW B MOJSIPHOW CHUCTEME
T
koopauHar: A z;gj, MpUYEM MOJIApHAs OCh COBMAAAET C IMOJIOKUTEIBHON IMOIYyOChIO
ocu abcmuce, a Ha4aja0 KOOPAWHAT — C MOJIOCOM.
1) ,45) 2) (-~/2:4) 3)(;3) 4) (3v3;2) 5) (2:-5)
-3) 3Has MPSIMOYTOJIbHBIE KOOpIUHATHI TOUkH A(-1;1) HaliTH ee MoJIIpHbIE KOOPAMHATBHI.
T 3r V4 11z
1) (122 (-20) 3)| V2,2 | 4) |37 |5) | 2=
(x5)2 2092w (55)9 (27
-5) . v . .
Haiitu npsMoyroibHble KOOpAMHATHI TOUKHU 3,5,—2 , 3QJIaHHOM B IMJIMHJIPUYECKOM
CUCTEME KOOpJUHAT.
1) (1,4:-3) 2) (2;5;0) 3) (-1;2;2) 4) (1;3;-2) 5) (3;0;-2)
-5) Haittn munusapuyeckre KOOPAWHATBHI TOYKH \/§;—1;—3), 3aJJaHHOM B MPSIMOYTOJIbHOM
JIEKApTOBOM CUCTEME KOOPANHAT.
r T o 11z
1) | 2,—;-3]2)|4,=;3|3)|L—;-3|4) (10;-2)5) | 2,—;—
(255)0[458)9 (1559 o o9 5
-3) . 3tz .
HaiiTu npsMOyroipHbIE JEKapTOBbIE KOOPJIWHATHI TOYKH B 1,7,5 , 34JIaHHOW B
cdepudeckoil cucteMe KOOpAUHaT.
1) (1;,2;3) 2) (-2;3;-1) 3) (0;0;1) 4) (3;2;-1) 5) (1,5;-4)
-4) Haiitn cdepuueckue KOOpIWHATBI TOYKHU A—3,\/§,—2), 3aJJaHHOW B NPSIMOYTOJILHOM

JIEKapTOBOM CUCTEME KOOPAUHAT.

1) [3;7_”;§J 2) [1;5;—5j 3) (2;4—”;5j 4) (4;5—”;—5j 5) [LO;ZJ
6'3 G 34 6 6 2




o . T T
Haiitu  cdepuueckue KOOpAMHATBI TOYKH, CHMMETPHYHOM TOUKE A(3,E,—§)

OTHOCHUTEIIBHO (oKyca.

1) (—3;—£;£j 2) [3;7—”;Zj 3) (&ﬁ;fj 4) (4;5;—£j 5) (2;7—”;—£j
63 6 '3 6 2 4’ 2 6 6

Tect 2. IIpsimast ¥ IVIOCKOCTH

-3) CocTaBuTh ypaBHEHUE NPSIMOM, IPOXOAIIEH Yepe3 Hauyaao KOOpAMHAT U yepe3 Touky (-1,-
8).
1) x+y=02) 2x+4y—-3=03) 8x—y=04) x+8y=005) 8x+8y—-3=0

-1) Han tpeyroasuuk ABC: A(-2,3), B(4,1), C(6,-5). Hantucath ypaBHEHHE Mearanbl AM.
1) 5x+7y—-11=0 2) 3x+2y—-4=0 3) x+y=0 4) 5x+7y+11=0
5) 5x+5y—-11=0

-4) OnpeaenuTs II0MIAs TPEYTOJILHUKA, 3aKITIOUEHHOTO MEXK/IY OCSIMH KOOPAMHAT H
npsamMoiX+2y-6=0.
1)72)43)84)95)7

-5) UYepes Touxy Mo(7,4) mpoBeCTH MPSIMYIO, MApaAUIEIbHYIO psiMoi 3X-2Yy+4=0.
1) 2x—3y+11=0 2) 2x—2y+13=0 3) 3x+2y+13=04) 2x+3y+15=0
5) 3x—2y-13=0

-2) CocraBuTh ypaBHEHHE NPSMOH, Mpoxosieil yepe3 Touky Mo(7,4) meprneHaAnKyIspHO K
npsmoit 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

-4) Brruncnute paccrosiaue d Mex 1y mapamieabHbIME OpsMbIMU: 3X-4y-10=0 u 6x-8y+5=0.
1)32)43)24)255) 1.5

-1) Hanmcare ypaBHEeHHE MPSIMOH, MPOXOASAIIEH Yepe3 TOUKY NepeceueHus mpsiMbIX 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) CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOJSIICH dYepe3 Tpu naHHble Touku: Mi(2,3,1),
M>(3,1,4), M5(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) CocraBuTh ypaBHEHHE TUIOCKOCTH, MPOXOsIIEH dyepe3 Touky M(3,5,-7) u orcekaromei Ha
0CSIX KOOPJIMHAT paBHBIC OTPE3KH.
1) x+y—-3z+11=0 2) Xx+y+2z+10=0 3) X+y+2z-5=0 4) x+y+z-10=0
5) 2x+2y—-2z2+3=0

-3) CocraBuTh ypaBHEHHE IUIOCKOCTH, mpoxonsmed ueped Toukm Mi(2,-1,3) u M1(3,1,2)
napajuiesabHo 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) Beruncnute paccrosaue d ot Ttouku Mo(-2,-4,2) A0 MIOCKOCTH, MPOXOMASAIICH uYepe3 TpH

touku M1(1,-1,1), M>(-2,1,3) u M3(4,-5,-2).
1)32)43)54)85) 12




Hammucats YPaBHCHUC IJIOCKOCTH, HpOXOI[SII.L[CfI 4YCpe3 HAYaJI0 KOOPAHWHAT U YCPC3 JIMHUTIO
nepecedeHus Tiockocren 2X+5y-6z+1=0, 3y+2z+6=0.

1)6x+9y+52—-3=0 2) x+8y+5z2+3=0 3) 6x—8y—-5z+3=0
4)x+9y+52+11=05) 6x+9y—22z=0

-2) CocraBuTh ypaBHEHHUE MPSIMOM, IPOXOASIICH yepe3 aBe Touku Mi1(2,3,1) u M»(4,6,9).
1) X+2 _ y+3: z-1 2) X—2 _ y—3: z-1 3) X+2 _ y+3 _ z-1
-2 3 8 2 3 8 2 3 8
a) X+2 _ y+3: z+4 5) x+1: y+l: z-1
1 2 3 1 1 -1
-1) CocTaBUTh ypaBHEHHUE IIJIOCKOCTH, MPOXOJIIEH depe3 JUHUIO MEepecedeHus: MIOCKOCTeH
2X-2=0, X+y-z+5=0 u nepneHauKyIIPHOHN K IIIOCKOCTH 7x-y+4z-3=0.
1)3x+5y—4z+25=02) 3x-4z+25=03) 3x-5y+4z+25=0
4)x—y+3z+11=05) 3x—-5y—-4z+25=0
-2) CocraBuTh HapaMeTPUYECKUE YpaBHEHHUS MPSAMOM, mpoxojsiei yepe3 Touky Mo(1,-1,3)
HapalIEbHO BEKTOPY d = {2,—3,4}.
X=t+1 X=2t+1, X=-2t+1 X=-t+1 X =-2t,
Hy=t-1, 2)y=-3t-13)qy=3t-1 4)<y=-5t-505)y=3t+5
z=-4t+3. z=4t+3. z=3t+3. z=4t+36 z=t-1.
-5) CocTaBUTh KaHOHMYECKOE YpaBHEHHE IPSAMOI, 3aJaHHOW KaK JIMHHS MEPECEYCHUs JIBYX
x=2y+3z-4=0,
IUTOCKOCTEH:
3x+2y—-5z-4=0.
1)x+2:y+3:z—12)x—2:y—3:z+13)§:y—2:z—1
-2 3 8 1 3 8 2 -3 5
4)x—5:y—5:z—45)><-—2:y+1:£
4 6 -3 2 7 4
-1) U3 touku My(3,-2,4) omyCcTHTh MEPHSHANKYIISP HA TUIOCKOCTh SX+3y-7z+1=0.
1)x—3:y+2:z—42)_x_:y+5:z—43)x—5:y+5:z—5
5 3 -7 -1 -2 -1 -2 6 7
4)x—5:y+4:z—-45)x+5:y+-13:z—8
-4 -6 -3 -2 1 4
-3) Haiitn mnpoeknuro  Touku My(1,2,-3) Ha mockocth 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)
-4) x=2t+1,
Haiiti TOuKy, cuMMeTpraHyIO Touke Mi(4,3,10) otHOCHTENBHO TIpsimoit [ 14 y =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)
-5) . Xx-2 y+1 z
Haiitn  paccrosiHme MEXAy  TapajulebHBIMH  TPSMBIMH: = 1 > u

x-7 y-1 z-3
3 4 2
1)62)73)24)25)3




Tect 3. Teopust KPUBBIX 2-T0 NOPSAAKA

-4) CocTaBUTh KAHOHUYECKOE YpaBHEHUE JUIHIICA, €CIIU Toayocu a=5, b=4.
2 2 2 2 2 2 2 2 2 2
D2 Y X Y X Y XY X Y
25 16 16 25 36 25 25 16 25 36
-2) CocTaBUTh KAHOHUYECKOE YPAaBHEHHE HIUIMIICA, €CIH PACCTOSHUE MEXAY (OKycaMH paBHOS
u OoJpiast 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) [TpsambIeXx=18 ciyxaT AUPEKTpUCAMH DJUIMIICA, Malas OCh KOTOporo paBHa 8. COCTaBHTH
YpaBHEHHE TOTO JUIUIICA.
2 2 2 2 2 2 2 2 2 2
DX Y X Y g XY XY X Y
32 16 64 36 25 9 16 9 64 36
-3) CocTaBUTh KAHOHHMYECKOE YPaBHEHHE DJUIHIICA, €CIIM Majas OCh €ro BHAHA U3 (OKyca MoJ
IpsAMBIM yIIIOM, a Gokycel HaxosTes B Toukax F1(-3,0), F2(3,0).
2 2 2 2 2 2 2 2 2 2
DX Y X Y )X Y X Y X Y
24 16 32 18 18 9 16 8 25 9
-2) ¥2 2
CocTaBUTh ypaBHEHHS KacaTEIbHBIX K AIUIMIICY —— + E =1, nmpoxoasmux yepes TOUKy
N(10,4).
x+y—-3=02)y=4, 16x—-15y-100=0 3)3x+4y—-12=0, 2x+3y+1=0
A)x=3, y=—45)x+y-1=0, x+y-1=0
-3) CocraBUTh KAHOHMYECKOE ypaBHEHHE THUNEPOOIIBI, €CIU JICUCTBUTENbHAS MOIYyOCh a=5, a
mHEMast b=3.
2 2 2 2 2 2 2 2 2 2
DX Y X Y g Xt YV X Y g Xt Y
24 16 16 25 25 9 36 64 64 36
-4) CocTaBUTh KaHOHUYECKOE YpaBHEHHE TI'MIEpOOJIbl, €ClIM pPacCTOsHUE Mexny (okycamu
paBHo 10 u geicTBuTenbHAs OCh paBHa 8.
2 2 2 2 2 2 2 2 2 2
1)X__y_=1 2)X__y_=1 3)X__y_=1 4)X__y_=1 5)X__y_:1
25 9 9 25 9 16 16 9 64 36
-1)
JlaHbl ypaBHEHHS aCHMMOTOT ) == —2 X rtunepbosibl U KoopauHatel Touku M(24,5),
nexaieit Ha runepOoiie. COCTaBUTh KAHOHUYECKOE YPaBHEHHE THITEPOOITBI.
2 2 2 2 2 2 2 2 2 2
DX Y X Y g X Y X Y g5 X Y
432 75 400 100 100 75 16 9 200 100
-1) CocTaBUTh KAHOHUYECKOE YPaBHEHUE TUTIEPOOJIBI, €CIIH PACCTOSHHE MEXKIYy TUPEKTPUCAMU
32 5
paBHO ? Y DKCIICHTPUCHUTET € = —.
2 2 2 2 2 2 2 2 2 2
1)X__y_:1 2)X__y_:1 3)X__y_:1 4)X__y_:1 5)X__y_:1
16 9 9 25 9 16 25 9 25 36
-5) 2 y2
Hanmcath ypaBHEHUS aCHMITOT U yPaBHEHUS AUPEKTPUC TUTIEPOOITBI —— — E =1.

8 19 5 8 4 9 4 9
Dy=x—X, X=2— 2)y=1—X, X=1— 3J)y=—X, X== 4)y=——X, X=—
)Y 3 c )Y 3 c )Y 3 c )y 3 c




5)y:i%x, x:J_r9

5
-2) 2 2
Y .
Jana rtunep6omna ? — E =1. Hamucare ypaBHeHHE CONPSHKEHHOM TrUNEpOOIbI U
BBIUUCIIUTH €€ SKCLICHTPUCHUTET.
2 2 2 2 2 2
DX Y a3 X Y e 2 X Y g3
25 9 4 16 9 4 "16 8 2
2 2 2 2
4)X——y— =1 e _3 5)X——y— =1 e 2
64 25 5 '64 36 3
-3) CocTaBuTh YpaBHEHHUE KacaTeNbHOU K runepoose 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) OrnpeenuTs KoopaHHaThl GOKyca mapabos 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 OTHocuTelnbHO ocu OX,
IPOXOJUT Yepe3 Ha4yallo KOOPAUHAT U uepe3 Touky M(1,-4).
1)y* =-16x2) y* =8x 3) y* =6x4)x* =16y 5) y* =16x
-4) CocTaBUTh ypaBHEHNUE 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
X Y
Han smumnc % + % =1. Hanucare ypaBHeHHE OTOr0 JJUIMICA B HOJAPHBIX
KOOp/IMHATaXx.
3—-2c0s @ 3—-4cos g 3—-2cos ¢ 3+2cos¢p 3—-Ccos¢p
-1) 2 2
y .
Jlana runep6ona 6_4 - % =1. Hamucars ypaBHeHME 5TOM TIHIEpOOIBI B IMOJNSAPHBIX
KOOp/AMHATaXx.
1)r:L2)r:L3)r: 10 4)r: 4 5r:i
4—-5c0s @ 3—4cos ¢ 1-cosg 3+ 2cos ¢ 3—-Ccos¢p
-4) Jlana napa6oia y°=10x. HarmcaTs ypaBHeHwHe 5T0ii Mapabobl B MOSPHBIX KOOPIUHATAX.
1)r: 4 2)r: 6 3)[‘: 5 4)[‘: 5 5)[‘:;
4—cos¢ 1-4cose 1+cos¢ 1-cos¢ 3—-C0s ¢
-5) KpuBast naHa ypaBHEHHEM B NOJSIPHBIX KOOPJUHATAX I = L Hanucatb ypaBHeHUE
13-5cos @
3TON KPUBOM B IPSIMOYIOJIBHOW J€KAPTOBOM CUCTEME KOOPAUHAT.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y 1 X Y g
32 16 64 36 25 9 16 9 169 144
2) HaiiTu neHTp KpuBOii 2-ro mopsaKa 3x? — 4xy — 2y2 +3x—-12y-7=0.1)(-1-1)

3 3 5 3 3 3 33
2(-3-3)3(5-3)93-313)

Tect 4. Teopust noBepxHOCTEH 2-10 MOPAIKA

‘ CocTaBuTh ypaBHEHHE JUTUIICOMIA, IEPECEKAIONIET0 KOOpAUHATHBIE M1ockocTi OXz u Oyz |




y=0, x=0,

COOTBETCTBCHHO IIO JIMHUAM q 2 72 u y2 72 , €CJIM €0 OCH COBITAJAIOT C
2516 9 16
OCSIMU KOODPJIUHAT.
2 2 2 2 2 2 2 2 2 2 2 2
1)X—+y—+z—:1 2)X—+y—+z—:1 3)X—+y—+z—:1 4)X—+y——z—:
25 36 16 64 9 16 25 9 16 25 9 16
2 2 2
25 9 16
-1) CocTaBUTh YpaBHEHHUE JUTUIICON/IA, OCH KOTOPOTO COBIIAAAIOT C OCSIMHU KOOPJMHAT, €CIH
z=0,
OH MPOXOJUT YEPe3 HIUIC | y2 y2 u uepes rouxky M (1,2,~/23).
RS |
9 16
2 2 2 2 2 2 2 2 2 2 2 2
y) JARNS AN 1P SN AR I\ RN A 1) SN A |
9 16 36 4 9 36 25 9 16 25 9 16
X2 y2 2
5)—+—+—=1
100 64 36
-5) X2y 22 ] ]
Ha onnononoctHom runep6ononsie — + T - E =1 naiitu npsmonuneinbie
obpasyrolue, npoxosiiue yepe3 Touky M(6,2,8).
1) X—6 _ y—-2 _ z-8 . X—6 _ y—-2 _ z-8
-3 0 4 -9 8 20
2) X—4 _ y—-2 _ z-8 . X—=5 _ y—-2 _ z-8
3 0 4 9 8 20
3) X—6 _ y-2 _ z-8 . X—6 _ y-2 _ z-8
3 1 -4 -9 8 2
phx=6_y-2_z  x6_y 2-8
3 0 -4 9 -8 20
5)x—6 _ y—-2 _ z-8 " X—6 _ y-2 _ z-8
3 0 4 9 8 20
) HaiiTi eHTp HOBEPXHOCTH x*+ y2 +z2 + 2xy —2yz+6xz+2x—-6y—2z=0,
1) (1;1:1) 2) (3;4:-8) 3) (1;0;3) 4) (1;1;-1) 5) (4:2;6)
-2) Kak npeobpa3zyercst ypaBHEHUE TOBEPXHOCTH

x? —14y% +10z% —4xy —24yz + 6xz + 2x + 20y + 82 —9 =0, ecim Haano
KOOpAUHAT MEPCHCCTU B ICHTP 3TOU HOBerHOCTI/I?

1)x* —14y? +10z2° —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 YpaBHEHHUE IJIOCKOCTH, KaCAIOUIEHCSI TOBEPXHOCTH




5x2 —y? 427 +4xy+6xz2+2x+4y + 62 —8=0 B r1ouxe Mo(0,-4,4).
5x+6y+7z-4=0.

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

_1)

Haiitn tnamerpanbHyO IUIOCKOCTh IIOBEPXHOCTH
2x% +5y2 +82% +2xy + 6xz + 12z + 8x + 14y + 182 =0, conpswennyio
XOpam, napajuiebHbIM BEKTOPY b= {3,2,—5}.

1)7x+17y+192+19=0 2)x—y—7z2—-4=0 3) 7x+17y+7z2+19=0
4)X+6y+72+4=05)7x+6y+72—-24=0

Haiitu S;,S,,S; s o6uiero ypaBHeHHE IIOBEPXHOCTH BTOPOTO MOPSIKA
5X* +7y* +62° —4xz+4yz—10x+14y +82-6=0.
1)S,=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
X
Ha3zpartb INOBEPXHOCTD, 3aIaHHYIO YPABHCHUCM 1— -————=1

1) TPEXOCHBIH AIITUIICOU 2) OTHOTIOJIOCTHBIM TUTIEPOOION T
3) ABYMOJIOCTHBIN TUTIEpOOION ] 4) SIUTUITHICCKUN TUITHHAP
5) IIMNITHYECKHUI TapaboIon,]

_1)

X 2 y 2 7 2
Ha3BaTh MOBepXHOCTb, 33JJAHHYIO YpaBHEHUEM — + —+ — =1.
36 16 9
1) TpexocHbIH IUICON 2) OJHOMOIOCTHBIN THIepOoIoua
3) ABYMOJIOCTHBIN TUTIEPOOTION T 4) SIUTUITHIECCKUN TUITHHIP
5) samunTryecKuil mapaboaou

2 2 2
z
Ha3Batb moBepXHOCTh, 3aJJaHHYIO YpaBHEHUEM — + y oz _ 1.
16 9 4
1) TpexOoCHBIH SIUIICOU 2) OJTHOTOIOCTHBIN TUIepOOTIOn T
3) ABYMOJIOCTHBIN TUTIEPOOTION ] 4) SIUTUITHYECCKUN ITUITHHIP

5) snaunTuyecKuil mapaboIous

X2 y2

Ha3BaTh NOBEpXHOCTh, 33JJAHHYIO0 YPABHEHUEM ry + e =-Z.
1) TpexOoCHBIH >/UIICOu T 2) OTHOTOIOCTHBIN TUIIEPOOTIONT
3) ABYMOJIOCTHBIN TUTIEPOOTION T 4) SIUTUITHICCKUHN ITUITHHIP
5) sannaunTUYecKuit mapaboIou

2 2 2
X z
HasBatbh MoBepXHOCTb, 3a/IaHHYIO YPABHEHUEM —— — Y +—=0.
16 9 4
1) TpeXOoCHBIH /UUIICOU]T 2) OTHOTIOIOCTHBIN TUIEPOOTION T
3) >nAUNTUYECKUN KOHYC 4) AIITUNTHYECKUA HUIHH]IP
5) sanaunTUYecKuit mapaboIou

2 ZZ

Ha3BaTp NOBEpXHOCTH, 33JaHHYI0 YPABHEHUEM 9 1 =1.

1) TpexocHbIH 3ruuIcouns1 2) 0IHONOJIOCTHBIM rUIepOoIon T




3) nBymonocTHeIH runepoonons 4) runepOoOTUIECKU IMITMHAP
5) PIIUNITHYECKHUH TapaboTon

-1) HasBaTh IOBEPXHOCTH, 33JaHHYIO ypaBHEHHEM X = 4Y .

1) mapaGonuveckuii MUIUHAP 2) OTHOMOIOCTHBINA THITEPOOTOUT
3) ABYMOJIOCTHBIN TUTIEPOOION T 4) SIUTUITHICCKUN ITUITHHAP
5) sannunTHYECKUi apaboIouT

-2) 2 2
Xy
Ha3Batb noBepXHOCTb, 33JJaHHYIO YPAaBHEHHEM A 0.
1) TpexocHbIi 3munIcons 2) napa nepeceKaronxcs IpsiMbIX
3) ABYMOJIOCTHBIN TUTIEPOOION T 4) SIUTUITHICCKUN ITUITHHAP

5) napa napasuieJIbHbIX IPSIMBIX

7.1.4. Bonipochkl K 3a4eTy

KomruiekcHble uncia, onepainuy HaJl HUMU.

AnreOpanyeckas 1 TPUTOHOMETpUYECKas (popMa KOMILJIEKCHOTO YUCIIA.

N3BneueHne KOpHs KBaAPATHOTO U3 KOMIUIEKCHOTO YHCIA.

Bo3BeneHne B cTeneHb U U3BJICYEHUE KOPHS N-Oi CTEICHU.

JIBy4JIEeHHbIE YPaBHEHHS.

Pemenune ypaBHenuii 3, 4 creneHu.

Marpuiibl 1 oniepanuu HaJl HUMH.

TpancrioHupoBaHHAsI MaTPULA.

. I[lonsaTne onpenenuTesns N-ro nopsiaka.

10 Teopema Jlarutaca BBIYUCIIEHUS ONPEACIATENSA N-TO MOPSAIKA.

11.CgoiicTBa omnpenenuTeneii N-ro NopsaKa.

12.0Onpenenurenu CueMaIbHOTO BU/IA.

13.06paTHas matpura.

14 .Panr maTtpuibl. MeTo1 OKaliMIISIOIIUX MUHOPOB BBIYMCIICHHS pAHTa MaTPHULIBI.

15.006m11e noHATHS CUCTEMBI JIMHEWHBIX alre0pandyecKux ypaBHEHUMN.

16.Metox Kpamepa perienns cuctem JIMHEHHBIX allreOpandeckux ypaBHEHUI.

17.MatpuuHblif METOJ] PEIICHUSI CUCTEM JIMHEHHBIX aJlreOpandyecKux ypaBHEHUM.

18.Metox I'aycca pemieHust cucTeM JHHEHHBIX alre0pandecKux ypaBHEHH.

19.Teopema Kponekepa-Kanennm COBMECTHOCTH CUCTEM JIMHENHBIX
anredpandecKux ypaBHEHUH.

20.0O1HOpOHBIE CUCTEMBI JIMHEHHBIX aIre0pandecKuX ypaBHEHUH.

21.MHOTO4ICHBI U ICUCTBUS HAJ HUMH.

22.]leneHre MHOTOYICHOB C OCTaTKOM.

23.JlenmuTeny U UX CBOMCTBA.

24 . HanOonpmmii 00IIMi JeIuTeIh MHOTOWICHOB. AlropuT™M EBKIMIa HaXOXKIESHUS
HO/I mHOTOYICHOB.

25.B3auMHO TpOCThIE MHOTOYJICHBI.

26.KopHu MHOTOYJIEHOB.

27.Teopema besy. Cxema I'opHepa.

28. KpaTHble KOpHU MHOTOUYJIEHOB.

29. OcHOBHas TeopeMa alnreOpbl U CIAEJCTBUS U3 HEE.

30. ®opmynsl Buera.

CoNoOaRrWDNE.




7.1.5. Ik3aMeHAIMOHHBIE BOMPOCHI

1. Adodunnas (obmas gexaptoBasi) cucrema koopauHar. [IpsmoyronbHas

JIEKapTOBa CUCTEMA KOOPJUHAT.

ITonspHas cucrema KOOPAMHAT U €€ CBA3b C MPAMOYTOJIBHOW IEKapTOBOM.

Hunuaapuyeckas cucTeMa KOOpAUHaT.

C¢epuueckas cucreMa KOOpAUHAT.

Bekropsl. JInHelHbIE Oniepanu HaJl BEKTOPaAMH.

[ToHsTHE TMHENHOW 3aBUCUMOCTHU BEKTOPOB.

CkansipHO€ IPOU3BEICHUE BEKTOPOB U €T0 CBOMCTBA.

BekxTopHOE pon3BeeHUE BEKTOPOB U €0 CBOWCTBA.

. CmemanHoe Mpou3BEICHNE TPEX BEKTOPOB.

10 JIBOITHOE BEKTOPHOE IIPOU3BEIAECHUE TPEX BEKTOPOB.

11.KanoHnyeckoe ypaBHeHHe npsMou. [lapameTpuueckre ypaBHEHUsT TPSIMOM.

12.006mee ypaBHEHHE TIPAMOM B €T0 HCCIICIOBaHUE.

13.YpaBHeHue npsaMoi, MPOXOAAIIEeH yepe3 ABe JaHHbIe TOUYKHU. Y paBHEHHE

psIMOU “‘B OTpe3Kax’”

14.YpaBHeHue npsamMou ¢ yrioBbiM KO3(QPUIUEHTOM.

15.YcnoBus napamienbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX. YTOJ MEXIY
JBYMS ITPSIMBIMHU.

16.HopMansHOE ypaBHEHUE MIPSMOIA.

17.1lpuBenenue oO1IEro ypaBHEHUS NPSMOI K HOPMAJIbHOMY BHU]LY.

18.PaccrosiHue OT TOUKHU A0 MPSAMOM Ha INIOCKOCTH.

19.11y4yok npsMBbIX Ha MJIOCKOCTH.

20.YpaBHeHUE MIIOCKOCTH, IPOXOAAIIEH Yepe3 JaHHYIO TOUKY NEPIEeHIUKYISIPHO
JAHHOMY BEKTOpY.

21.0011ee ypaBHEHHE MJIOCKOCTH M €T0 UCCIIEI0OBAHUE.

22.YpaBHEHUE TUIOCKOCTH, TIPOXOIAIIEH Yepe3 TpH JaHHBIC TOUYKH. Y paBHCHHE
IJIOCKOCTU “‘B OTpE3Kax .

23.B3auMHOE pacIiono)eHue TIOCKOCTEH.

24 IlapameTpuyecKkre ypaBHEHHUS TIOCKOCTH.

25.HopmanbHoe ypaBHEHHE TUIOCKOCTH.

26.ITpuBeaeHune o0IIeT0 ypaBHEHUSI TNIOCKOCTH K HOPMAJIbHOMY BUTY.

27.PaccTtosiHue OT TOYKHU J0 MIIOCKOCTH.

28.I1y4oK MI0CKOCTEMH.

29.CBsI3Ka TIOCKOCTEH.

30.Yron Mexay IByMs IIIOCKOCTSIMHU.

31.KanoHnuueckoe ypaBHEHHE MPSAMOIi, napamMeTpuyeckKue M  BEKTOPHO-
rapaMeTpUYeCcKOe YpaBHEHUS MIPSMOI B IPOCTPAHCTBE.

32.YpaBHeHUE NPSIMOM, TPOXOSILIEH Yepe3 ABE JAHHbIE TOUKH.

33.Ilpsimas kak TUHUS TIEpECeUEHUs IBYX IIIOCKOCTEH.

34.PaccrosiHue OT TOYKH A0 MPSIMOIl B IPOCTPAHCTBE.

35.B3auMHoe pacnosokeHue npsiMbIX B MPOCTPAHCTBE.

36.Paccrosinue Mexay 1ByMs MIPSIMBIMU B TPOCTPAHCTBE

37.Ilpsimas ¥ MIIOCKOCTh B MPOCTPAHCTBE. YTOJI MEXKY NMPSAMON U IIIOCKOCTHIO.

38.CBsi3Ka PSIMBIX.

©ONDUIEWN



39.0KpyKHOCTb.

40.9mmunc. Onpenenenue. BeIBO KAHOHHYECKOTO YPaBHEHUS.

41.VccnenoBanne KaHOHMYECKOTO YPABHEHUS AJUIMIICA.

42 . JKCIEHTPUCHUTET U AUPEKTPHUCHI IIUIHIICA.

43.KacarenbHast K 3JUIUIICY.

44.0ntryeckoe CBOMCTBO JILTUIICA

45.ITpeobpa3zoBanrie paBHOMEPHOTO CHKATUS TNIOCKOCTH K TIPSIMOIA.

46.2nunc Kak pe3yabTaT pABHOMEPHOTO CKATHUSI OKPYKHOCTH K OJTHOMY M3 CBOUX
JTMaMETPOB.

47 ITapamerpuueckue ypaBHeHus diuunca. [IpakTudeckuit cnocod mocTpoeHusl.

48.T'uniepOoua.

49.UccnenoBanne KaHOHUYECKOTO YPABHEHHUSI TUIIEPOOJIBI.

50.AcuMOTOTHI TUIEPOOIIBI.

51.I1apameTpuueckue ypaBHEHUS TUIIEPOOIIBI.

52.9KCUEHTPHUCHUTET TUIIEPOOIIBI U BRIpaXKEeHNE (DOKATBHBIX PAJNYCOB Yepe3

AKCIEHTPHUCUTET.

53.lupexTpuchl TumepOoIIb.

54.KacarenbHas K runepoose.

55.0nTHYECKOE CBOMCTBO THIEPOOIIBI.

56.ITapabomna.

57.KacarenbHas k mapabouie.

58.0nTH4eckoe CBOMCTBO MmapaboIbl.

59.YpaBHeHue ruurica, TUnepooJibl, mapadosibl B MOJSPHBIX KOOPIUHATAX.

60.I1peoOpa3zoBanre paBHOMEPHOTO CXKATHUS MTPOCTPAHCTBA K TNIOCKOCTH. BbIBOA
ypaBHEHUS TOBEPXHOCTHU BpAIlICHHUS.

61.00m1ee npeobOpazoBanue ahpPpuHHON CHCTEeMBbI KOOpAUHAT B ad(HUHHYIO Ha
MJIOCKOCTH.

62.I1peoOpazoBanre MPSIMOYTOJBHOMN AEKAPTOBOM CHCTEMBI KOOPIMHAT B
MPSIMOYTOJIBHYIO JEKAPTOBYIO Ha TIOCKOCTH.

63.I1puBeaeHME OOIIETO YpaBHEHHSI KPUBOM BTOPOTO MOPSIKa K BUTY, HE
coJieprKalieMy Ipou3BeIeHUsT HEM3BECTHBIX.

64.XapakTepucTHYEeCKOE YpaBHEHNE KPUBOW BTOPOTO MOPSIKA.

65.11puBeaeHHOE ypaBHeHHE | THUITA KPUBBIX BTOPOTO MOPSIJIKA U €0 UCCIIEeI0OBaHNE.

66.I1puBeaeHHOE ypaBHEHNE 2 TUITA KPUBBIX BTOPOTO MOPSIIKA.

67.IlpuBeneHHOE ypaBHEHUE 3 TUTIA KPUBBIX BTOPOTO TOPSIIKA.

68.I1lpumeHeHue Mpeodpa3zoBaHus MAPAIIEIHHOTO MepeHoca K 001eMy ypaBHEHHUIO

KPUBOW BTOPOTO MOPSIKA.

7.2. Meroanuyeckue MAaTepHAJIbI, ONpeAeJAIIHNe MPOLeaypPY OLECHHUBAHUS
3HAHUM, YMEHHH, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPU3YIOLIMX
3Tanbl GOopMUPOBAHUA KOMIIETCHINH

OOmuit pe3yiabTaT BBIBOAMTCS KaK HHTETpajibHasl OICHKA, CKJIaJbIBaIolias W3
TeKylIero KoHTpoJis - 30% u mpoMekyTouHOro KouTpoJis - /0%.
Tekymmi KOHTPOJIb IO JUCHUIUIMHE BKIIFOYAET:



- mocenieHue 3auaTuii - 10 0ayuios,

- y4acTue Ha MPaKTUYECKUX 3aHATUAX - 10 6amos,

- BBITIOJTHEHHE TOMAITHUX padoT - 0 6aywios.
IIpoMexyTOUHBINM KOHTPOJIb IO AUCUUILIINHE BKIIIOYAECT:
- KOJUTOKBUYM - 40 6auios,

- IMCbMEHHAas KOHTpoJIbHas pabdota - 30 Oamos.

8. YueOHO-MeTOAMUIECKOE 00€ecTIeueHHe TUCITUIIINHBI

a) OCHOBHAs JIUTEpaTypa:

1. UeneBa A.M. JluneitHas anre6pa. AHaTUTUYECKAs T€OMETPUS [ DIEKTPOHHBIMI
pecypc] : yaueoHoe nocodue / A.M. Usnesa, [1.W. Ilpunynkas, N.J1. YepHbix. —
DNeKTpoH. TeKCTOBBIC JaHHBIe. — HoBocnbupck: HoBocubupckuit
roCyJapCTBEHHBIA TeXHUYeCKni yHuBepcuteT, 2014, — 180 c. — 978-5-7782-
2409-4. — Pexxum noctyma: http://www.iprbookshop.ru/45380.html

2. bexnemues, mutpuii Bnagumuposud. Kypce ananutndeckoil reOMeTpUH U
JTUHEWHOU anreOpsl : [yueO. 11 By30oB] / beknemuies, JIMutpuit
Brnagumuposuu. - 10-e uzn., uctp. - M. : @uzmatiur, 2005. - 303 c. ; 22 cwm. -
bubmuorp.: c. 302-303. - [Ipeam. yka3s.: c. 298-301. - PekomennoBano MO PO®.
- ISBN 5-9221-0304-0 : 190-08.

Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

3. Kocrpukun, Anekceit MiBanoBuu. BBenenue B anre0py : [0 CeUUaIbHOCTAM
"Maremartuka" u "llpuxnannas marematuka']. Y.2 : Jluneitnas anre6pa /
Koctpukun, Anekceit UBanosuy ; [Mock. roc. yH-T uM. M.B.JIomoHOCOBA]. -
N3n. 3-e. - M. : ®uzmatiut, 2004. - 367 c. : ui. ; 23 cm. - (Kinaccuueckmii
YHUBEPCUTETCKUN yueOHHK). - [Ipeam.-umeH. ykas.: c. 362-367. -
PexomenmoBano MO P®. - ISBN 5-9221-0488-8 : 169-00.

Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

4. Edumos, Hukonait BnanumupoBuy. Kpartkuii Kypc aHamuTH4ecKon
reometpun : YueO. 1 By3oB / E¢umos, Hukonait Bnanumuposuu. - U3x. 13-e,
ctep. - M. : ®uzmatnur, 2002, 1975, 1972, 1969, 1967, 1965 (Hayka). - 238 c. -
ISBN 5-9221-0252-4 : 138-00.

Mecronaxoxaenue: Hayunas 6ubmmoreka 'Y

0) TOTOTHUTENBHAS JIUTEpaTypa:

1. Hukonosa H.B. Kpartkuii kypc anredpsl u reometpun. [Ipumepst, 3anaqmu,
TECTHI [ DNIEKTPOHHBIN pecypc] : yue6Hoe mocooue / H.B. Hukonosa, H.H.
l'azuzoBa, ['.A. HukoHoBa. — DIEKTPOH. TEKCTOBBIE TaHHbIe. — Ka3aHb:
Kazanckuii HarimOHAJILHBIN UCCIIEA0BATEIbCKUNA TEXHOJIOTHUYCCKUMN
yauBepcuteT, 2014. — 100 c. — 978-5-7882-1711-6. — Pexxum noctymna:
http://www.iprbookshop.ru/61981.html

2. TeiukeBuy, P.W. Jlunelinasa anreOpa u ananutuyeckast reometpus / P. 1.
TeimkeBuy, A. C. ®enenko ; nox pen. {.A.CynpyHeHko. - 2-¢ u3., nepepad. -
MuHnck : Bemmiinn. mkona, 1976. - 544 c¢. : un. - 1-42.
Mectonaxoxaenue: Hayunas 6ubnuoreka 'Y



http://www.iprbookshop.ru/45380.html
http://www.iprbookshop.ru/61981.html

3. TlpuBanos, iBan BaHOBWY. AHATUTHYECKAS TEOMETPHUS | YICOHUK /
[IpuBanos, MBan MBanosuu. - 37-¢ u3z., crep. - CII6. : Jlans, 2008. - 299 c. :
ui. - (YueOnuku 11 By30B. CrienmanbHast muteparypa). - ISBN 978-5-8114-
0518-3 : 234-85.

Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

4. TloctHukoB, Muxann MuxaitsioBud. AHaIUTUYECKasi TEOMETPHUS : JIEKIIUH 110
reomeTpuu: yueb. nmocooue. U.1 / I[loctaukoB, Muxaun Muxaitnosud. - 3. 3-
e, uctp. - CIIG. [u ap.] : Jlans, 2009. - 414,[1] c. - (Knaccuueckas yueOHas
nuTeparypa no matematuke). - ISBN 978-5-8114-0889-4 : 262-57.
Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

9. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKAINMOHHONW CeTH
«/HTepHeT», HeOOXOAUMBIX VISl OCBOCHHS JUCHMILTUHBI

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

10. Meroauveckue yKa3aHus 10 OCBOCHUIO U CIUILINHBI

Jlist camocTosiTeNIbHOM paboThl 1O Kypcy B Oubmumoreke 'Y u B 21IeKTpOHHBIX
pecypcax MHTepHEeTa MMeeTCs JOCTATOYHO JIMTEPATYpPhl, KaK KJIACCUYECKOM, TaK U
COBPEMEHHOM, B TOM 4MCIIE MEPEU3AaHUs] MHOTHUX KayeCTBEHHBIX YYEOHHKOB U
3aJayHUKOB. B 3T0il cBsi3u mHpoOpManmoHHOE oOecnedyeHue Kypca J0CTaTOYHOE.
PexomenmyeTcst MaTepuai Ka)ao0i BBICTYIIAHHOM JIEKIIUU MPOpadaThIBaTh B JICHD €€
npoBenenus. [Ipu oOHapyXKEeHUU HETIOHATHBIX BOIPOCOB TpeOyeTcs oOpamarbesi K
JEKTOPY BO BpPEMS KOHCYJbTAlMOHHOTO JHS WJIM Ha IPAKTUYECKOM 3aHATHH.
HeocBoennslii Mmatepuan OyaeT TOPMO3UTh JajbHEHIIee BOCIPUATHE TEM, KOTOPbIE
OCHOBBIBAIOTCSI Ha TMEpBOHAYalbHbIX JieKIusAX. Kypc cHabxkeH Oonpmum
KOJIMYECTBOM TEPMUHOB U CHUMBOJIOB, KOTOpblE HEOOXOAMMO 3ayuduBaTh U
MOBTOPATh, YTOOBI BIOCIEJACTBUU CBOOOJHO BJaJAE€Th HWMH TMpPH BBIIOJHEHUU
MIPAKTUYECKUX 3aJaHui. B KOHIE Kypca NpPOBOAUTCSA TECTHUPOBAHUE, KOTOPOE
MIO3BOJIUT BBISIBUTH MOATOTOBJICHHOCTh CTYJIEHTOB M 0OpaTUTh BHUMAHUE HA OTPEXHU
B yueHuHu. lIpakTmueckue 3amaHus NO3BOJISAT CTYJIEHTAM 3aKPENHUTh HABBIKU H
3HaHUA, IIOJYyYEHHBIE BO BpEMs JIEKUMOHHOIO M IPAKTUYECKOIO KypCOB IIO
MaTeMaTHUKe.

11. Ilepeyenr UHPOPMAUMOHHBIX TEXHOJIOTHMH, MCHOJb3yeMbIX TNpPH
OCYIIeCTBJIECHMH O00pa30BaTeJIbHOI0 MpoLecca M0 JUCHUIUVINHE, BKJIIOYasi
nepevYyeHb IMPOrPaMMHOI0 o0ecnedyeHUss M HHPOPMANMOHHBIX CIHPABOYHbIX
CHCTEM

[Ipu ocymecTBieHnn 00pa30BaTENILHOIO Mpollecca MO AMCLUMIUIMHE «AJredpa u
rEOMETPHUsS»  PEKOMEHJYETCSl  HMCIOJIb30BaTh  CICAYIOIIME HH(POPMAIIMOHHBIC
TEXHOJIOTUU. Bo-nepBBIX, ITOJHKHBI TPOBOAUTHCS 3aHIATHUA C KOMIBIOTEPHBIM
TECTUPOBAHHUEM, YTO MPUYUHUT CTYJACHTOB XOPOILIO OPUEHTUPOBATHCS ¢ pabOTOM Ha
KOMITBKOTEPE JJIs BBIIOJIHEHUS 3aJaHUN. BO-BTOPBIX, 1€MOHCTPALIMOHHBINA MaTEepUAIl


http://www.elib.dgu.ru/
http://www.iprbookshop.ru/
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TaK)Ke OyJeT MOKa3aH C MOMOUIbI0 MYJIbTUMEAUINHBIX YCTPOMCTB U MHTEPAKTUBHOMN
JOCKHU.

12. Onucanme MaTepHAJIbHO-TEXHMYECKOH 0a3bl, He0OXOOMMOH [JIA
OCyLIeCTBJIeHHS 00Pa30BaTEJIbHOI0 NPOLecca M0 AUCHUILIHHE
e 3aJauyHUKHU JUIs IPAKTUYECKUX PaloT.
JlupakTuyeckue KapTOUKH C 3aJJaHUSIMU Ha KaKJ10€ 3aHATHE.
Jlocka Kjaaccu4eckas.
Jlocka mracTukoBasi C pa3HOLUBETHBIMU MapKEPaMH.
MynpTuMenniiHasT ~ yCTaHOBKAa  JUIA  JEMOHCTPAllMM  3JIEKTPOHHBIX
0o0pa30BaTebHBIX PECYPCOB.



