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AHHOTaumAa K paboyent nporpamme AUCLUNINHBI
«AHannTu4yeckas reomeTpus v anrebpa»

YyebHas AucuunnnHa «AHanuTuyeckas reomeTpua u anrebpa» paspaboTaHa Ans
CTyLeHTOB cneuuanbHocTn 24.05.07 «Camoneto N BEPTONETOCTPOEHME» Cchneumanmsaumnm
«BepToneTocTpoeHne» M BXOAWT B 4YMCNO AMcuUNAUH 6a30BOlK yacTu 6noka 1 AUCLUNINHBI
yyebHOro nnaHa. AucumniaumHa peanusyetcs B 1 cemecTpe [ANA CTYAEHTOB OYHON (hopMbl
00y4yeHuns, Ha 1 Kypce Ansi CTYAEHTOB 3a04YHON POPMbl 06YUYEHNS U CTYAEHTOB 3a04HOW hopMbl
06y4yeHMa (YCKOpPeHHble CPOKU 06yyeHMa Ha 6ase CIMO). Ob6waa TpyLOEMKOCTb AUCLUNANHBI
cocTtaBnsieT 144 vaca (4 3a4eTHbIX eAWHULbI), B TOM 4Ynucne 72/16/16 4yacoB KOHTAKTHOM paboThbl
(36/8/8 vacoB - NeKUWOHHbIE 3aHATUA, 36/8 /8 uyacoB - npakTu4yeckue 3aHATUA), 72/126/126
4yaCOB Ha CamoCTOATeNbHYH paboTy CcTygeHTa M KU3yyeHo U 3ayTeHo 0/0/0 vaca. OueHka
pe3ynbTatoB 06YYeHUS  3K3aMeH.

OvcunnnnHa «AHanuTuyeckas reometTpms u anrebpa» TECHO CBfi3aHa W onupaeTcs Ha
Kypc MaTeMaTuKu cpegHero (nonHoro) obuwero o6pasoBaHus. 3HaHUA W HaBblKW, NOYyYaeMble
CTyfleHTaMn B pe3ynbTaTe W3yYeHUs [AUCLUUNAUHBLI, HeoOXOoAWMbI AN YCNEWHOro OCBOEHUS
TaKUX [AUCLWUMNWH, KaK: MaTemMaTW4yecKWii aHanu3; npuknagHas maTematvmka; MeTponorus,
CTaHfapTu3auusa M OCHOBbl B3aUMMO3aMEHAEMOCTU; KOHCTPYKLMA feTaTeflbHbIX annapartos,
MPOYHOCTb KOHCTPYKLMWIA; OCHOBbI TEXHOMOrMW MNPOU3BOACTBA JieTaTefibHbIX annapaTos;
KOHCTpYUpOBaHWe arperatoB JfieTaTeflbHbIX annapaTtoB; MPOEKTUpPOBaHWE CcamMONéTtoB U
BEPTONETOB; cepTudUKaLMA aBUALMOHHON TEXHWKMW; ynpaBfeHWe KauyecTBOM B aBMACTPOEHUMU;
NCNbITaHWE CUCTEM CaMONETOB (BEPTONETOB).

LlensiMn 0CBOEHMS Y4YeBHON AUCLUUNAWHBI «AHaNMTU4YecKas TreoMeTpus W anrebpa»
ABNAKOTCA 03HAKOM/IEHWE C OCHOBHbLIMW MOHATUAMUK anre6pbl U reOMeTpuKn, 0OCBOEHWE METOLO0B U
crnocoboB peleHns anrebpanyeckmx W reomMeTpuyeckux 3afad, pasBMTUE NOTMYECKOro u
anropuTMUYEcKOro MbILLNEHUSA, OBNajeHWe OCHOBHbIMW METOJaMW UCCNef0BaHWUA U pelleHus
mMaTtemaTM4yecKMX 3afay, BblpaboTKa YMEHUs CaMOCTOATENIbHO paclWupATb MaTemMaTuyeckue
3HaHMA ¥ NPOBOAUTbL NOCTAHOBKY M MaTeMaTUUYeCKU aHanu3 NpuKnagHbIX 3agau

3agavyaMy gUCLUNANHBI «AHanUTUYecKas reoMeTpusa u anrebpa» ABNAOTCS:

- 06yyeHue CTYAeHTOB MeToAaM anrebpbl U reoMeTpumn, HeoOXOAUMBIX UM MPU U3YUYEHUN
OCTa/lbHbIX KYPCOB;

- NPUBUTUE CTYAEHTAM HaBbIKOB UCCNELOBAHWUSA C UCNONb30BAHWEM METO/LO0B anrebpsbl;

- 06yyeHMe CTyLleHTOB MeTOofaM NOrMYeCcKN CTPOroro NOCTPOEHUS [0Ka3aTe/bCTB;

- (popMMpOBaHME HaBbIKOB M YMeHWUIA, HEOBXOAUMBIX MPU MNPAKTUYECKOM MPUMEHEHUN

mMatemaTM4yecKMx uAeln W MeTOLOB [N aHaau3a W  MOALe/MPOBaHWUA CNOXHbLIX CUCTEM,

MPOLECCOB, SBMEHWIA, ANS MOWCKa ONTUMaNbHbIX PeLeHWiA M BbIGOpa HauNy4ylwux crnoco6oB



peanusauuu.

B pesynbTaTe O0CBOEHWS JaHHOW [UCLUNAMHBLI 06ecrneymBaeTcsd [LOCTUIXKeHUE Lenei
OCHOBHOW 06pa3oBaTenbHOW MNporpamMbl  MNPUOGPETEHHble 3HAHWUA, YMEHWS U  HaBbIKK
MO3BO/MIAKT MOAFOTOBMTL BbIMYCKHUKA K HAay4YHO-WUCCMEeA0BaTe/IbCKOW AeATeNbHOCTM B 06/1acTu
NpUKNagHoW MaTeMaTUKN U MHPOPMATUKMN, K MPOEKTHON M NPOM3BOACTBEHHO-TEXHOMOMMYECKOA
feATenbHOCTM B 06nacTum  co3faHWs  COBPEMEHHbLIX CUCTeM 06paboTky  uHDopmayuu,
OpraHn3aLMoHHO-yNpaBNeHYECKOW feaTeNbHOCTU.

ONns ycrnewHoro Mu3yyeHUs AUCLUNAUHLI «AHanUTUYecKas reoMeTpus U anre6pa» vy
0byvaloLWmxca JOMKHbI O6bITb CHOPMUPOBAHbI NpefBapuTeNbHble KOMMETEHLUMN, 3a/0XeHHbIe
Npu U3y4yeHUM maTeMaTuUKu B 061Le06pa30BaTelbHOM YUpeXaeHUn.

B pesynbTate M3yyeHUs [AHHOW AUCLUMNAWMHLI Yy ob6ydawouwmxca ¢GopmumpytoTcs
cnegyrowmne o6LWeKyNbTypHble, obuienpodeccuoHanbHble, NpodeccuoHanbHble KOMMETEHL NN
(3N1eMeHTbl KOMMETEHLMIA).

Ko n hopmynuposka ATanbl GopMMPOBAHUSA KOMMETEHLUN
KOMMNeTeHUUN
OCHOBHbIE anreGpanyeckne CTpyKTypbl,
BEKTOPHbIE NMPOCTPAHCTBA, NMHENHbIe

OK-1- coco6HOCTb BafeTh 3Haet 0TO6PaXeHUs aHaIMTUYECKOI reoOMeTpum,
Ky/bTYPOV MbILLIEHNS, 0606LLATS, AndhdepeHLManbHOW reoMmeTpmum KpuBbIX
BOCMPUHMUMATbL U aHaIM3MpoBaTh NOBEPXHOCTEM
MHGOPMaL MK, CTaBUTb LIEN U Vueer MCNONb30BaTh MaTeMaTUYeCcKne MeTOA4bl U MOAEeNN
BbIGMPATb NYTU NX SOCTUKEHNS. B TEXHUYECKMNX MPUNOXKEHUAX
Brageet HaBblKaMW PeLLEHMNs 3aa4 NMHEHOW anrebpbl 1
%A aHaNIMTMYECKOI reoMeTpum

OK-7- aTageHue KynbTypoil 3Haet MpuemMbl N METOALI KYNbTYpPbl MbILLIEHNS, aHann3a
MbILLIEHUS, CNOCOGHOCTb K

CuctematmsmpoBaTth MHPOPMAaLKIO,
0606LeHNI0, aHanNn3y, y 5
KPUTUUYECKOMY OCMbICTEHMIO, mecT MPOrHO3MpPOBaThb, CTaBMUTL LiEN U BIGMPATb NyTK
cUCTeMaTU3aLuu, UX ROCTUXEHUA
”P0F§03MDOBGHW0, ”QCTaHOBKe HaBblkamun 0606LeHUs, aHann3a, KpUTUYECKOro
Lenen 1 BbIbopy nyTei ux Bnageet OCMbICEHIA MHAOPMALIY
LOCTUXEHUA

TeopeTnyecKne OCHOBbI aHAIMTUYECKO
MK-1-rOTOBHOCTb K PELLEHMIO 3HaeT

reoMeTpun 1 anrebpbl
CMTOXHbIX MHXXEHEPHbIX 3afaq ¢
MCNonb30BaHNEM 6asbl 3HaHWIA Vueer Wcnonb3oBath 6a3y 3HaHMIA MaTeMaTUYECKMX
MaTemaTu4eckmx u OUCLMNIMH 4N151 PELLEHNs TEXHUYECKMX 3adad
€CTeCTBEHHOHAYYHbIX ANCLUNINH

Bnageet HaBbiKaMun peLleHns CNOXHbIX MHXEHEePHbIX 3ajau

Ona  dopmupoBaHMs  BbllIeyKa3aHHbIX  KOMMETEHUWMIA B pamKax  AUCLUNWHbI
«AHanMTUyeckas reoMeTpusa K anrebpa» MNPUMEHAOTCS CcleaylwWwmne MeToAabl aKTUBHOrO/
MHTEPaKTUBHOro 06y4yeHua: npobnemHoe o06yyeHue, AUCKYcCUA; (pOoHTanbHas paboTa;

rpynnosas pa6oTa.



T. CTPYKTYPA N COAEP>XAHUWE TEOPETUUECKOW UACTWN KYPCA

Tema 1. «Onpegenntenm» (1/1 yvac).

Onpepenntenn BTOPOro U TpeTbero nopsgkos. [lpaBuna BblYUCNEHUA
onpefenuTens Tpetbero nopsgka. Onpegenutenu Nn-ro nopagka. NMoHaTve mMuHOpa
N anrebpamyeckoro [oMNoaHeHWUA. TpaHcnoHWpoBaHue onpegenutend. CBoKMCTBa
onpegenuteneil. EAWHWYHbIE, AguaroHanbHble, TPeyrosbHble ONpeaenvuTeNu.
Teopema Jlannaca. MeTofbl BblYMCNEHUA onpegenuteneid (MeTod MNOHMXKEHUA
nopagka, MeToj nNpueefeHUsa K TpeyrosibHoMy BuAy).

Tema 2. «Matpuubi» (1/1 yac.).

KBagpatHad, eAuMHWYHAaA,  AuaroHanbHasd,  CKanfpHad,  BbIPOXAEHHas
(HeBbIpOXAeHHaa) MaTtpuubl. TpaHCNOHMPOBaHWE MaTpuubl. MaTpuua-cTpokKa,
mMaTpuua-ctonbew, Hyneeas matpuua. JIMHelHble onepauun: YMHOXeHWe MaTpuLbl
Ha 4YMUCNO W CNoXeHue wmaTpul. CBOMCTBA JIMHENHBIX OMepauuin. YMHOXeHue
MaTpuL, CBOMCTBA YMHOXEHMNA MaTpULL.

Tema 3. «Ob6paTHaa maTpuua» (2/0 yac.).

AnemMeHTapHble npeobpasoBaHus MaTpuLbl. O6paTHasn maTpuua.
HeobxogmMmoe ¥ [0CTaTO4HOE YCNOBME CYLLECTBOBaHMSA 0OpaTHOW MaTpuubl.
Teopema 0 e4MHCTBEHHOCTU MaTpuubl, 06paTHON AaHHOW. MeToabl HaX0oXAeHus
obpaTtHOM maTtpuubl (MeTo4 NPUCOEAUHEHHOW MaTpuubl, METOA 3/IEMeHTapHbIX
npeobpasoBaHuii). PaHr martpuubl. [loHATME 6a3MCHOT0O MWUHOpa MaTpuubl.
Pa3fiMyHble CNocobbl HAaxOX[eHWe paHra wmatpuubl: MeToh OKanMAALWmX
MWHOPOB, MNpuUBeJeHMe MaTpuubl K TpaneuueBuHoOW  (CTyneH4yaTon) w
AnaroHanbHON opmMe C NOMOLLbIO 31EMEHTaPHbIX Npeobpa3oBaHu.

Tema 4. «Cuctema NMHENHbIX anrebpanyecknx ypaBHeHun» (2/1 yvac.).

CucTeMa /NMHeNHbIX anredbpanyeckux ypaBHeHui (CJTAY). OCHOBHble
noHatua. PeweHne CJTAY. OKBMBaNIeHTHble  (PaBHOCW/IbHbIE)  CUCTEMBI
ypaBHeHUA. OnpegeneHHble U HeonpedeneHHble, COBMECTHbIE U HECOBMECTHbIe
CNAY. nMpeactaBneHne CJIAY B MaTtpuyHoin opme. MaTpuyHbiAi  cnocob
peweHna CJIAY. PeweHne MaTpUYHOro ypaBHeHMA. [lpaBuno Kpamepa pans

PELLUEHNSI CUCTEM n JINHENHbIX YPaBHeHUIA C n HEW3BECTHbIMU (TEopeMa).



Tema 5. «MeTtog aycca. OgHopogHasa CJTIAY. JIMHeliHble onepaTopbl»
(2/0 vac.).

MeTog laycca Ana cucTembl n JIMHEWHbIX YPaBHEHWW C [THEU3BECTHBLIMMU.
CucteMa T /IMHENHbIX YPaBHEHUI C n HEW3BECTHbIMU; 6a3nCHble U CBOGOAHbLIE
Hen3BecTHble (nepemeHHble). Obwee n yacTHoe peweHus CJTAY. OpHopogHble
CUCTEMbI JIMHENHbIX YPaBHEHUA N UX pelleHUsi. OCHOBHble CBOMCTBA O4HOPOAHON
cuctembl. PyHAaMeHTanbHas cuctema peweHuin (PCP) ogHopogHon CIAY.
NccneposaHne CJIAY Ha coBMecTHOCTb. Teopema KpoHekepa - Kanennwu.
NnHeilHble npeobpa3oBaHns (IMHelHble onepartopbl). Matpuua NMHENRHOrO
onepatopa. CoOOGCTBEHHble 3HA4YeHWSA WU COOGCTBEHHbIE BEKTOPbl JIMHEWHOrO
npeobpasoBaHus.

Tema 6. «CucteMbl KOOpAMHAT Ha MAOCKOCTU U B npocTtpaHcTee» (2/0
yac.).

[MpsAMOYronbHble U MOMSAPHbIE KOOPAMHATLI Ha MAOCKOCTU. [MpsAMOYronbHble,
UMNNHOPUYECKME U ChepuyecKne KOOpAUHATLI B NpocTpaHcTBe. MpeobpasoBaHus
KOOPAMHAT Ha NJIOCKOCTU U B MPOCTPAHCTBE.

Tema 7. «9/1eMeHTbl BEKTOPHOM anrebpbi» (2/1 yac.).

CKanapHble W BEKTOPHble BeINYNHDI. BekTopbl Ha Ma0CKOCTM U B
npocTpaHcTBe. Paguyc-sekTop. OnpegeneHne anvHol (MOAYNsA) BEKTOPA; HY/NEBOM
BEKTOP; pPaBHble, MPOTUBOMNONOXHbIE, KOM/IMHEAPHbIE U KOMM/IaHAPHbIE BEKTOPbI.
JNInHeiHble onepaunn Haf BEKTOPaMU: CNOXXEHWE BEKTOPOB M YMHOXXEHME BeKTopa
Ha uucno. CBOWCTBa JIMHEWHbIX onepaunin. Tlpoekuma BeKTopa Ha OCb,
cocTaBnalowas (KOMMOHeEHTa) BEKTOpa Ha OCb, CBOWCTBA MPOeKUWMA. JIMHelHas
3aBMCMMOCTb BEKTOPOB. Y C/IOBME KOMMAHAPHOCTMU BEKTOPOB.

Tema 8. «KoopgnHaTtbel BekTopa» (2/0 yvac.).

Ba3nc Ha naockoctv M B npocTpaHcTBe. KoopauHaTbl BeKTopa. PasnoxeHue
BeKTOpa no 6asucy. [ekapToB NPAMOYro/ibHbIN 6a3nc. JIMHeilHble onepaunn Hag
BEKTOpaMn B KOOpPAWHATHOW (opme. HanpaBnstowiMe KOCUHYCbl BEKTOpA.

[leneHune oTpeskKa B JaHHOM OTHOLUEHUMW.



Tema 9. «Onepaumnu Hag BeKTopamm» (2/1 yvac.).

CkansipHoe npousBefieHNe BEKTOPOB U €ro CBOWCTBA. PU3NYECKUI CMbICN
CKaNapHoro npoussefeHns. CkansgpHoe Npou3BefeHne BEKTOPOB B KOOPAUHATHOM
(hopme. KocuHyC yrna Mexpay BeKTopamu. Y C/0BMe KONJIMHEapHOCTU BEKTOPOB.
BekTOopHOEe npou3BefeHWe BEKTOPOB W ero CBOWCTBA. [eOMETpUYECKUin u
(hM3nYEeCKUA CMbICNbI BEKTOPHOro npomu3segeHns. CmellaHHOe MpousBefeHne
BEKTOPOB W ero cBoicCTBa. [eOMeTpUYECKNii CMbICT CMELLIAHHOT0 Npou3BefeHus.
Heobxoanumoe wn p[ocTaTOYHOe YC/MOBME KOMMAAHAPHOCTUM TpPeX BEKTOPOB B
MPOCTPaHCTBE.

Tema 10. «[MpAMasa Ha naockocTu» (2/1 yvac).

ANeMeHTbl aHa/IMTUYECKON reoMeTpunm Ha MnaocKocTn. MeTof KoopAwHaT.
Nvuna  Ha nnockoctu. OCHOBHblE 3afayM  aHaIMTUYECKOW TeoMeTpuuM Ha
MJI0CKOCTU. MpAmMas Ha nNaockocTu. MNMocTpoeHne npaAMon. MOHATUS HOPMasIbHOrO
M HanpaBNsOLWEro BEKTOPOB NpAMOW. HopmanbHOe ypaBHEHME MNPAMOA U ero
reoMeTpUYECKUA CMbICN. YpaBHEHME NPAMON, NPOXOAALWEN Yepe3 AaHHYH TOUKY
nepneHAVKYNAPHO 3aflaHHOMY HanpasneHuto. O6uiee ypaBHeHMe MPAMON U ero
YyacTHble c/lyyYan. YpaBHeHWEe nNPAMOA C YrNoBbIM  KOIPHUUMEHTOM UM €ro
reoMeTPUYEeCKNin CMbICN. YpaBHEHME MPAMOIA B OTpe3Kax W ero reoMeTpuyecKuii
cMmbicn.  KaHOHM4YecKoe YypaBHeHMe npsamMoi. [lapaMeTpuyeckue ypaBHEHUA
NPsMON. YpaBHeHMEe NPAMOR, NPOXOAALLE Yepe3 [Be AaHHble TOYKU. YpaBHeHMne
NPSAMON, NPOXOAALen Yepe3 [aHHYH TOYKY B 3aflaHHOM HanpaB/ieHUU. YCoBuA
napanfieflbHOCTN U NepneHAUKYNSAPHOCTM ABYX MPAMbIX, 3aflaHHbIX YPaBHEHUAMMU
C YrnoBbIMM KO3hpuumeHTamn. Yron Mexay [ABYyMA MpsAMbIMUA. Y CNOBUSA
napanfieflbHOCTU U NepneHAUKYNAPHOCTU ABYX MNpPAMbIX, 3a4aHHbIX 06LWUMK
ypaBHeHUsIMU. PaccTosH1e OT AaHHOM TOUYKM A0 MPSAMOM Ha NIO0CKOCTW.

Tema 11. «KpuBble BTOpoOro nopsagka» (4/1 yvac).

[MapameTpuyeckne ypaBHEHUA KPWMBOM Ha NNOCKOCTU. 3ameyaTeslbHble
KpvBble. [locTpoeHne KpuBbiX. KpuBble BTOporo nopsgka. KaHoHMueckoe
YpaBHEHME OKPYXXHOCTWU. IIUMC, ero KaHOHW4YeCKoe YypaBHEHME U CBOWCTBA.

NccnepoBaHne (opMbl 3naMMCa MO €ro ypaBHEHU. OKPY>XHOCTb KaK YacTHbIl



cnyyain annunca. [llapaMeTpuyeckue YypaBHEHWUS 3A/WMCA. mnep6ona, ee
KaHOHMYeCKoe ypaBHeHMe 1 cBoKcTBa. ConpshkeHHasa runepbona. WccnegosaHue
(hopmbl runepbonbl. MapameTpuyeckne ypaBHeHUs runepbonbl. Mapabona, ee
KaHOHMYeCKOoe ypaBHeHMe 1 cBOMCTBa. MccnefosaHue opmbl napabonbl. Obuyee
ypaBHeHMe KPMUBOW BTOPOro Mopsgka u ero npusefeHne K KaHOHUYEeCKOMY BUAY.
Knaccugumkaymsa KpuBbiX BTOPOro nopsgka.

Tema 12. «MnockocTb» (4/1 yac.).

ANeMeHTbl aHaIMTUYECKON reoMeTpumn B NpocTpaHcTBe. MeTof KOOpAWMHAT B
npocTpaHcTBe. [1/10CKOCTb, HOPManbHbI  BEKTOP MIOCKOCTU. HopMmanbHoe
ypaBHEHME TMNOCKOCTU M €ero reoMeTpuYecKuil CMbIC/1. Y paBHEHWMe MI0CKOCTH,
npoxosuiend  4yepe3  3afaHHYl0  TOYKY, MNEPNEeHAUKYNSAPHO  3afaHHOMY
HanpasneHuto. Obuiee ypaBHEHME MIOCKOCTU M €ro YacTHble Cnyyan. Y paBHeHMe
MJIOCKOCTU B OTpe3Kax W ero reoMeTpuyecKuii CMbICN. Y paBHEHWe MI0CKOCTH,
NPOXoAsLLen yepe3 TPW 3afaHHble TOYKW. YTON MeXay [ABYMSA MJIOCKOCTAMMU,
B3aMIMHOE pacnosioXKeHne ABYX MIOCKOCTeW. PaccTosiHMe OT TOUKM 4O MIOCKOCTMW.
B3anMMHOe pacrnonoxeHue Tpex MJOCKOCTENW B MPOCTPAHCTBE, CBA3b C PeLLUeHMEM
CUCTEMbI TPeX NUHEeNHbIX anrebpanmyeckmx ypaBHEHWI C TPeEMS HEW3BECTHbIMM.
MMocTpoeHmne NNOCKOCTH.

Tema 13. «[pamas nnHuA B npocTtpaHcTBe» (4/0 yac.).

BekTopHOe ypaBHeHMe npsMoi. O6umne ypaBHeHMA NpsMoin. KaHOHU4YecKue
ypaBHeHMsA nNpsamMoi. MNapameTpuyeckne ypaBHEHUS MPSAMOW. Y paBHEHUS MPAMOMN,
NPoXoAsLLen yepe3 ABe AaHHble TOUKW. YTON MeXAy ABYMSA NPAMbIMWA. Y CNoBuUA
napannenbHOCTM W  NepneHAUKYNApHOCTM  ABYX MNPAMbIX B MPOCTPAHCTBE.
CkpewmBarowmecs npsMble. Heo6xo4nmoe U LOCTATOYHOE YC/I0BME MepeceyeHuns
HenapannefbHbIX NpAMbIX. [lpuBefeHne 0OWMX  YpaBHeHUA NpAMOMA K
KaHOHM4YecKOMy BuAay. Mpoekuma NpsamMoi Ha MIOCKOCTb. YTON MeXAy NpsiMoin u
MNIOCKOCTbIO. Y CNOBUA NapanfiefibHoCTU W NepneHAnKYNspHOCTA MNPAMORA 1
nnockoctn.  llepeceyeHne  NpPSAMOM M NNOCKOCTM B MPOCTPaHCTBE.

MpUHaANEXHOCTb NPAMOI NNOCKOCTW.



Tema 14. «MoBepxHocTyn (4/0 yac.)

[MoBEPXHOCTM  BTOPOro nopsigka W MX  KaHOHMYECKUe  ypaBHeHUS.
[MoBepxHOCTM  BpawleHus.  LunuHapuyeckue  noBepxHoCcTU.  KoHuMYeckue
MOBEPXHOCTH. MHUMble MOBEPXHOCTH. nnuncong, fmnep6onongsbl.
Mapa6onongabl. MeTog cedyeHUn AN UccnefoBaHMUA M NOCTPOEHUS MOBEPXHOCTEN
BTOporo nopsgka. O6uwee ypaBHeHMEe MOBEPXHOCTW BTOPOro nopsifka u ero
npuBefeHNe K KAHOHNYECKOMY BUAY.

Tema 15. «KomniekcHble yncna» (2/0 yac.).

OcHoBHble noHATUA. Onepauuy Hag KOMMJIEKCHbIMW 4YMCNaMWU:  CIOXKEeHUe
(BblUMTaAHME), YMHOXEHME, AeneHne. CBoicTea onepauunini. Mogy/ib KOMMNIEKCHOTO
yucna u ero csoictea. Conps>keHHOe KOMMIEKCHOe YWUC/I0 M ero CBOMCTBA.
KomnnekcHasa nnockocTb, reoMeTpnyeckoe n3obpaxeHne KOMNIEKCHOrO Yucna Ha
KOMIM/IEKCHOM MNOCKOCTU. POpMbl 3anmncu KOMMIEKCHOrO yucna: anrebpanyeckas,
TPUrOHOMETpUMYECKas, nokasatenbHas (npeacrtaefneHne Jdinepa). [einctsuna Hapg
KOMMMEKCHbIMW  YnucnamMy B TPUTOHOMeTpuyeckoin  ¢opme. OnpefeneHuve
KOMM/IEKCHOW  CcTeneHW. PelleHMe YypaBHEHWW W CUCTEM YpaBHEHUN C
KOMMEKCHbIMU KO3P(UUMeHTaMU. PelleHe HepaBeHCTB M CUCTEM HepaBeHCTB C
KOMMEKCHbIMU  KO3(hpuUMeHTaMn, MOCTPpoeHMe o6nacteid Ha KOMMJIEKCHOM
naockocTn. Bo3BedeHWe KOMMIEKCHOro 4ucna B crteneHb. dopmyna Myaspa.

3BnevyeHne KOpHSA 13 KOMMeKcHoro yncna. OcHoBHas TeopemMa anreépsbl.

Il. CTPYKTYPA N COOEPXAHUE NMPAKTUUYECKOW YACTU KYPCA
MpakTnyeckune 3aHaTmA (36/10 yac.)

Tema 1. Onpepgenutenn (1/1 yaca, MAO)

BbluncneHve onpegenutenen 2-ronopsgka. BoluncneHue onpegenutenein 3-ro
nopagka no npasuay TpeyronbHuWka, npasuny Capproca, METOAOM MOHUKEeHUA
nopagka, METOAOM MPUBEAEHUS K TPEYrofibHOMY BUAY

Tema 2. lericTBuA Hag matpuuamm (1/0 vac.).

Onepaunn Hag MaTpuuamu: CHOXKeHWe W BblYMTaHWE MaTpul, OAMHAKOBbIX

pasMepHOCTeli; YMHOXEHMNE MaTPUL, Ha KOHCTAHTY; MPoOu3BeeHNe MaTpMuLL.



Tema 3. Teopema Jlannaca (1/0 yvac.).

MprMeHeHMe Teopembl Jlannaca K BbIYMCNEHUIO ONpedennTeniein TpeTbero u
60nee BbICOKOT0 NOpPsAKOB.

Tema 4. O6bpatHaa maTtpuuya (1/0 vaca, MAO).

Ycnosme CyuwectBoBaHWs MaTpuubl, 06paTHOW K pdaHHOW. HaxoxieHwue
obpaTHON MaTpuubl  MeTOAOM  MPUCOELMHEHHOW MaTpuLbl, METOOM
aneMeHTapHbIX npeobpa3oBaHuii

Tema 5. Panr matpuubl (1/0 yaca, MAO ).

Pa3finyHble CNocobbl HAaxOX[AeHWe paHra MaTpuubl: MEeTOA OKanMAAKLLLNX
MWHOPOB, MNpPUBeAeHMEe MaTpuubl K TpaneuuMeBMAHOW  (CTyneH4aTol) MU
AnaroHanbHoOn opme ¢ NOMOLLbK 3NEMEHTaPHbIX NPeobpa3oBaHuUN.

Tema 6. MeToabl peweHna CJZTAY (1/1 yac.).

MaTpuuHbiii cnocob peweHns CJIAY. PelleHMe MaTPUYHOIo YpaBHEHUS.
MpaBuno Kpamepa A1A peweHns CUCTEM n JIMHEWHbIX YPaBHEHWA C n
HEen3BeCTHbIMN.

Tema 7. MeTopg Maycca (1/0 yac.).

MeTtog laycca gns cuctembl n NIMHEAHbIX YpPaBHEHUI C WHEU3BECTHbIMMU,
PelweHne cuUCTEM T JIMHEAHbIX YpPaBHEHWUWA C «HEW3BECTHbIMU; 6asncCHble K
CcBOBGOAHbIE HEM3BECTHbIE (MepeMeHHble). Obuiee 1 YacTHoe pelleHus CJTAY.

Tema 8. OgHopogHble CJTAY (2/0 yac.).

PelleHne OAHOPOAHbLIX CUCTEM JIMHENHbIX YpaBHEHUW. DyHAameHTanbHas
cuctema peweHunin (PCP) opgHopogHon CJIAY. WccnepgoBaHume CJ/TAY Ha
COBMECTHOCTb C MCcnonb3oBaHnemM TeopeMbl KpoHekepa - Kanensnw.

Tema 9. BekTopbl (1/1 yac.).

Onepauynn Hapg BekTopamu. CrIOXKeHWe W Bbl4MTaHWe BEKTOPOB MO Mpasuy
TpeyronbHUKa u napannenorpamma. CBoncTBa NMMHENHBIX Onepawmi.

Tema 10. KoopgunHaTtbl BekTopa (1/0 vac.).

NlnHeilHaa 3aBUMCMMOCTbL BeKTOpOB. basuc. lMpefctaBneHne BeKTopa B BUAE
NVHENHON KOMOMHaUMK ApPYrnux BEKTOPOB, o6pasywuwmnx 6asmc. HaxoxaeHune

HanpaBNAKLWMNX KOCUHYCOB BeKTOopa. [leneHne oTpesKa B JaHHOM OTHOLLEHUWN.



Tema 11. CkansapHoe npounssefeHne BeKTopos (1/1 yac.)

CkanspHoe npou3sefeHne B KOOPAWHATHOM (hopme. Ycnosue
NneprneHAVKYIAPHOCTA U KOJIJIMHEAPHOCTU BEKTOPOB. HaxoXpaeHue yrna mMexay
ABYMS BekTopamu.  OpTOroHasbHOe MNPOeKTMPOBaHWe BeKTOopa. HaxoxiaeHue
MPOEKLUNN BEKTOPA HA OCb, BEKTOPA Ha BEKTOP

Tema 12. BekTopHoe npounssegeHune (2/1 yaca, MAO).

Vicnonb3oBaHWe reoMeTPUYECKOro CMbIC/la BEKTOPHOrO MPOU3BEAEHUS MpU
peleHnn reomeTpuyeckux 3agady. CmellaHHOe npousBefeHMe. Y CoBUe
KOMM/aHapHOCTM TpexX BEeKTOPOB B MpPOCTpaHCTBe. BbluncneHve o06b-EMOB
MHOTO rpaHHWKOB.

Tema 13. 3afaum aHanuUTMYecKon reometTpum (2/1 yac.).

PewleHne npocTerdwnx 3afad aHaiMTUYeckoi reometpuun. CocTaBneHune
pa3NIMyHbIX BULOB YPaBHEHUI NPAMOM

Tema 14. NMpamaa Ha nnockoctu (2/1 yaca, MAO ).

B3anmHoe pacnosnioxeHue npsMbiX. OnpefeneHne yrna Mexay [ABYMS
nepecekarowummucsa npambimu. OnpegeneHne paccToAHUA OT TOUKNU A0 NPSAMOMN.

Tema 15. MNnockocTb B npocTpaHcTBe (2/1 vaca, MAO).

B3anmMHOe pacnonoxeHue ABYX M/IOCKOCTEN B MpocTpaHCTBe. HaxoxpaeHue
paccToAHMA OT TOYKM [0 nfockocTu. [lpAmad B npocTpaHcTBe. B3auMHoe
pacnosioXXeHne ABYX NPAMbIX B MPOCTpaHCTBe. [puBegeHue 06LWMX ypaBHEHWUI
MPSMON K KAHOHWYECKOMY BUAY.

Tema 16. NMpsamMasa v NI0CKOCTb B NpocTpaHcTBe (2/1 vac).

B3anMMHOe pacnonoxeHue nNpsamMoi U NIOCKOCTU B NPOCTpaHCTBe. HaxoxaeHue
TOYKMN NepeceyveHns NPAMOR 1 NIOCKOCTK, Yria Mexay npsiMoin M NaoCKOCTbHO.

Tema 17. KpuBble BTOpOro nopsigka (4/1 yvac.).

Annunc. OKpyXHocTb. [unepbona. [lapabona. CocTaBneHWe YpaBHEHUN
KPUBbIX BTOPOro nopsfAKa COriacHo ycfoBuAM 3afad.

Tema 18. KpuBble BTOPOro nopsgka B NonsipHbIX KoopamHartax (2 4vac.).

MpuBeaeHNe KPWBBLIX BTOPOro TMopsiika K KaHOHMYecKomy Buay. Mepexog ot



[AEKapTOBbIX KOOPAMHAT K MOMAPHLIM M HAa000poT. MoCTpoeHMe KPUBbIX BTOPOro
nopsaka.

Tema 19. NMoBepxHocTU BTOPOro nopagka (4/0 yvaca, MAO).

Coepa. KoHyc un uunuHgp. [MoBepxHOCTM BpauweHus. KaHOHU4YecKkue
ypaBHEHWNSA NOBEPXHOCTEN BTOPOro Nopsgka.

Tema 20. KomnsiekcHble ynucna (2/0 yvac.).

Anrebpanyeckas M TpuUroHomeTpuyeckas (OPMbl KOMMIEKCHOTO 4ucna.
[encTBus Haj KOMMIEKCHBIMU 4YUCNaMW: CIOXKEHWE, BblUMTAHUE, YMHOXEHMUe,

fenedHne, Bo3BeaeHNeE B CTEMNEHb.

w. YYEbHO-METOAMYECKOE OBECIEYEHWE
CAMOCTOATE/IbHOW PABOTbI OBYYAIO LW NXCA

CamocTtosATenbHas paboTa CTYAEHTOB  3aK/4aeTcsi B BbINOJIHEHUN
ayAUTOPHbIX KOHTPO/bHbIX pPaboT, TeKyWWMX W WHAMBUAYaANbHbIX [OMALIHUX
3afjaHnii. B cemecTpe CTyfeHTaMy BbINOMHAKTCA [Be ayAUTOPHble KOHTPOJIbHbIE
paboTbl U TPU NHANBUAYANbHbLIX LOMALIHUX 3afaHus.

Tembl KOHTPO/bHbLIX paboT:

1 Onpegenutenn. [elictena Hag matpuyamu. ObpaTHas maTpuua.

2. BektopHasa anrebpa. [lpsimas Ha nnockoctu. TlnockocTb. [lpsmas B
MPOCTPaHCTBE.

Tekyuwme goMallHMe 3afaHNsA BblAAKTCA KaXAYH HeAento Ha npakTUyecKom
3aHATUN. WHamBmayanbHble gomMawHue 3afgaHuma  (MA3) BblgatoTcd  Ha
MPakTUYECKMX 3aHATUAX B Havasie N3yyeHUs COOTBETCTBYHOLLNX TEM.

Tewmbl NA3:

1. dyHaaMeHTanbHas cMcTeMa peweHnin ogHopoaHon CIIAY.

2. MonapHasa cuctema KoopamnHat. Kpueble BTOPOro nopsgka.

3. [MoBEpPXHOCTK BTOPOro nopsaka.

NA3 BbINOAHAETCA Ha OGYMaXKHbIX HOCUTENsX WHQopMaumMm K chaeTcs

npenojaBaTeno uepes OfHY HEAEN0 Nocne U3yUYeHns COOTBETCTBYIOLLEA TEMBI.



Ha ycmoTpeHMe npenogasaTenss TeMbl ayAMTOPHbIX KOHTPO/bHbLIX pPa6oT

MOTYT ObITb 3aMEHEHbI TEMaMWU UHANBUAYANbHbIX AOMALLUHMUX 3afaHWii 1 HA06opPOT.

CamocTonTeNbHass paboTa CTyAeHTOB £ABNAeTCA Hambonee MPOAYKTUBHOM
thopmoii o6pa3oBaTe/lbHON M MO3HaBaTe/NIbHOW AEATENbHOCTU CTYfAEHTa B Nepuoj
o0byuyeHms. Tekyuwias camocTosaTenbHas paboTa HanpaBneHa Ha yray6neHue u
3aKpensjieHne 3HaHWA CTYAEeHTOB, Pa3BUTME MPaKTUYEeCKUX YMeHui. Tekyllas
camocToATeNbHasa paboTa BKNHOYAeT B ce6s: paboTy C NIEKLUMOHHbLIM MaTepuanom,
onepexkawLllyld CcaMOCTOSITeNbHYK paboTy, MNOATrOTOBKY K MPOMEXYTOYHOI
aTTecTalun N 3K3aMeHY.

KoHTpoNb camocTosTeNnbHOW paboTbl CTYAEHTOB W Ka4yeCTBO OCBOEHMUS
ANCUMNANHBI OCYLLECTBNSAETCS NMOCPeACTBOM:

- onpoca CTy[IeHTOB NPX NPOBeAeHNN NPAKTUYECKUX 3aHATUIA;

- NPOBEAEHUSI KOHTPO/bHbIX PaboT;

- BbINOMHEHMSI CTyAeHTaMW WHAMBUAYaNbHbIX AOMALUHWX 3afaHUin Mo
BapuMaHTam;

- NPOBEPKMN BbIMOMHEHMSA AOMALLHUX 3aJaHWIA.

Mpn  pelieHnn  UHAMBMAYANbHbIX  AOMALUHUX  3aJaHWii  Heob6XoauMOo
MCNONb30BaTb TEOPETUYECKUIA maTepuan, Aenatb CCbIIKW Ha COOTBETCTBYHOLLME
TeopeMbl, CBOICTBa, (opmynbl u np. PeweHne WNA3 wn3naraetca nogpobHo wu
COZIEPXXMT HE06X0MMble NMOSACHUTENbHbIE CChITKN.

CTyfleHTbl, ANA [0OCTAaTOYHOrO0 OCBOEHMS TEOPEeTMYECKOro Martepuana no
ANCUNNANHE «AHanMTUYecKas reoMeTpus u anredbpa» AOMXKHbI:

- 03HAKOMWTbLCA C MepevyHeM BOMPOCOB, YKa3aHHbIX B TeMe W U3Y4UTb WX MO
KOHCMEKTY NEKLWUA C y4eTOM NOMETOK B KOHCMEKTE;

- BblOpaTb WCTOYHUK W3 COUCKA /NATepaTypbl, €CAn Mo [aHHOW Teme
Hel0CTaTOYHO MaTepuana B KOHCMeKTe NeKLUuii;

- MpoBepWTb  MOMYYEHHble  TEOpPeTMYEecKMe 3HaHWA C  MOMOLLbIO

MPOMEXYTOUHbIX KOHTPO/NbHbIX PabdoT.



n/n

TY. KOHTPO/JIb JOCTUXXEHWSA LLIENEN KYPCA

KoHTponnpyemble TeMb
ANCUUNNNHB

Onpegenutenu

MaTpuubl

Oob6paTHasa maTpuua

CwncTema NNHEAHBIX
anrebpanyeckunx
YpPaBHEHMN

MeTog ["aycca.
OpHopoaHas CNAY.

JTnHeiHble onepaTopsl

Cuctembl KOOpAuHaT Ha
Ma0CKOCTU 7 B
npocTpaHcTBe

SNeMEHTbI BEKTOPHOIA
anrebpb

Koabl v aTansl
hopMmupoBaHus
KOMMNeTeHLWI

3HaeT

OK-1 ymeeT

BnageeT
3HaeT

OK-1 ymeeT

Bnageet

3HaeT

OK-1 ymeeT

Bnageet

3HaeT

OK-1 ymeeT

Bnageet
3HaeT
OK-1 ymeeT
BnajgeeT
3HaeT

OK-1
ymeeT

BnageeT

3HaeT

OK-1
ymeeT

OueHOYHbIE CpeacTBa

TeKy LW Uit
KOHTpPOJb

onpoc

NPUMeHsATb
TeopeTnyeckue
CBefeHUs K
peleHnto 3agad
HaBblKamy
pelieHuns 3agau

onpoc

KoHTponbHasa
paboTa
KoHTponbHas
paboTa

AUCKYCCUS

NPUMEHATb
TeopeTnyeckue
CBefeHuna K
pelleHUto 3ajau
HaBblKaMu
pelwleHus 3agad
Auckyccusa

nas3
nas3

onpoc

na3
nas
MaTemaTnyeckunii
ANKTaHT
NPUMEHATH
TeopeTuyeckue
CBeAeHNS K
peleHnto 3agay
HaBblKamMu
pelleHns 3agay
MaTemaTuyeckui
OUKTaHT
NPUMEHATb
TeopeTuyeckue
CBEfleHUs K

NMPoOMeXxyTou
Has
aTTecTayus
BONPOCHI N0
Teme

Bonpockl no
Teme

BOMPOCHI N0
Teme

BOMPOCHI MO
Teme

BOMPOCHLI No
Teme

BOMPOCHI N0
Teme

BOMpoOCkHI no
Teme



10

u

12

13

14

KoopgunHaTtbl BeKTOpa OK-1
Onepauuun Haf BeKTOpamu OK-1
Mpamasa Ha NNOCKOCTK OK-1
Kpueble BTOpOro nopsgka OK-1
[MnocKocCTb.

Mpamasn NNHNA B OK-1
npocTpaHcTBe

[MoBepxHoOCTH OK-1
KomnsneKcHble yncna OK-1

Bnageet

3HaeT

ymeeT

BnageeT

3HaeT

ymeeT

BnageeT

3HaeT

ymeeT

Bnageet

3HaeT

ymeeT

Bnageet

3HaeT

ymeeT

Bnageet

3HaeT

ymeeT

BnageeT

3HaeT

ymeeT

peleHnto 3agau

HaBblKamu
pelleHmns 3agay

onpoc

MPUMEHATH
TeopeTnyeckme
CBefleHNs K
peLleHnto 3agay
HaBblKaMm
peweHus 3agay

onpoc

KoHTpo/nbHasd
paboTa
KoHTponbHan
paboTa

Tect

KoHTponbHasa
paboTa
KoHTpo/nbHasd
paboTa

TecT

MPUMEHSATH
TeopeTnyeckue
cBeAeHus K
pelleHunio 3aaay

nas3
TecT

NPUMEHATH
TeopeTnyeckue
CBefleHunsa K
pelweHuo 3a4au
HaBblKamu
pelweHns 3afay
MaTemaTuyeckui
OUKTAHT
KoHTponbHasd
paboTa
KoHTponbHasda
paboTa

onpoc

NPUMeHsATb
TeopeTnyeckue
CBEflEHMS K
pelleHunio 3aaay

BOMPOCHI MO
Teme

BOMPOCHI MO
Teme

BOMPOCHI MO
Teme

BOMPOCHI MO
Teme

BOMPOCHI MO
Teme

BOMPOCHI Mo
Teme

BOMPOCHI MO
Teme



HaBblKaMW

Bnageet
peleHuns 3agay

V. CMMCOK YYEBHOW JINTEPATYPbl N UH®OPMALIMIOHHO-
METOOANYECKOE OBECIMNEYEHWE ANCLUUNTTNHDBI

OcHOBHasi nuTepartypa
(3NeKTPOHHbIEe M NeyaTHble U3aHNA)

1. Kpemep H. L. /InHeintHaa anrebpa: Y4eOHMK W MpakKTUKyMm ANs
akagemmyeckoro 6akanaspuata / H. LU. Kpemep, M. H. ®pugmaH ; nog pea. H.
L. Kpemepa ; PuH. yH-T npu MNpaButensctee P®. - 2-e n3d., ucnp. u gon. - M. :
KOpaiit, 2014.

2. Pygblk B. M., lnHeintHaa anreépa. - M.: MTH®PA-M, 2013.

3. KaHaTHukoB A. H.AHanuTuMueckas reomeTpusa: ydebHoe mnocobue pans
cTyfeHToB By30B / A. H. KaHaTHuMKOB, A. 1. KpuweHko. - M. : Akagemuns, 2009.

4. CagoBHnumniA, KO. B. AHanuTnyeckas reomeTpusi: Kypc NeKuuin ¢ 3agavamm
/ HO. B. CagoBHuumniA, B. B. ®egopuyk. - M. : 3k3ameH, 20009.

5 Cukopckasa [. A.JlnHeilHaa anrebpa W aHaUTU4YecKass TeOMETPUS.
MeTognyeckne YyKasaHUs N0 Kypcy JIMHENHON anrebpbl WM aHaNUTUYECKOWA
reomeTpun, 3afjaHua Ans TUNoBOro pacyeta: [yvye6. nocobue NS CTyAeHTOB
By30B] / I'. A. Cukopckas, A. Y. Xananakosa ; OpeHbypr, roc. yH-T. - OpeHbypr :
roy ory, 2005.

6. KaHatHuMkoB A. H., KpuweHko A. T1., AHannTu4yeckas reometpuda. - M.:
Akagemnsa, 2011.

7. TpotacoB, KO.M. JlnHeitHaa anrebpa W aHanUTUYecKas reomeTpus
[OnekTpoHHbIN pecypc] : Kypc nekunin gnsa CTyaeHTOB 3a04HOro otgenerHus / HO.
M. [MpoTacos. - M ®nnHta . Hayka,  2010. - 168 c.
http ://znanium.com/catalog. php?bookinfo=455621

8. Pabywko A. MN.NHAnBMAyanbHble 3aJaHUa MO BbiCLIEA MaTemaTuke. Y. 1
NnHeiHas 7 BEKTOpPHas anrebpa. AHanutunyeckas reomeTpus.

OnhdepeHumanbHoe ncHMcneHne (PYHKLMIA OLHON nepemMeHHON [SNeKTPOHHbIN


http://znanium.com/catalog.php?bookinfo=455621

pecypc] : B 4 u.: yye6. nocobue / A. IN. Pabywko [un gp.] ; nog obw,. pea. A. Tl.
Pabywko. - 7-e wm34. - MwuHck:  Bblw. wk., 2013. - 304 c
http://znanium.com/cataloii. php?bookinfo=508859

[ononHuTeNnbHaa nuTepartypa
(NeyaTHbIe N 3NEKT POHHbIE U3AaHMA)
1 beknemuwes [.B. Kypc aHanMTU4eCKOM reoMeTpuUmn U NIMHENHON anrebpbl.

-M .: Hayka, 2011.

2. M. M. TlocTHMKOB, JInHeinHas anre6pa. Slekunmm no reometpumn. - Cr16.:
NaHb, 2011.

3. FonoBuHa /1., NlnHeinHaa anrebpa U HeKOTOpble ee NPUNoXeHus. - M.:
Hayka, 2011.

4. Tycak A. A. CnpaBo4yHOe Mocobme K pelleHUO 3ajady: aHanumTuyeckas
reoMeTpusa u NuHeiHasa anreébpa. - MuHck: TetpaCuctemc, 2013.

5 [MdaHko T.E., Monos A.I'., KoxeBHuKoBa T.A. Bbicliaa matemaTuka B
ynpaxXHeHnAX 1 3agayax. - M.: Boicwag wkona, 2013, u. 1

6. KocTpukuH A. W. NlnHeitHaa anre6pa n reomeTtpus. - CI6: NlaHb, 2012,

7. KpacHoB M.J1., Kucenes A.WN., MakapeHko I.W., WuknH E.B., 3ananuH
B.N, Co6ones C.K. Bcs BbiclWas mMaTeMatuka: Y4JebHuk. T. 1 - M.: Dautopuman
YPCC, 2012.

8. MuHopckuii B.N. C60pHUK 3ajay Mo BbiCleid maTematuke. M3g. 3-11.
NocTexuspart,;M., Hayka, 2012.

9. byrpos A.C., Hwukonbckmin M.C. Bbiclas MaTemMaTuka. NeMEHTbI
NNHENHON anrebpbl U aHaNUTUYeCKOM reometpun. - M.: Hayka, 2012,

10. FonosuHa J1.. JInHeHaa anrebpa n HeKOTOpble ee NPUNOXKeHUS. - M.
Hayka, 2010.

11. Bbiroackuin M.A. CnpaBOYHMK MO BbICWENW MaTemaTuke. - M.:

dunamaraunt, 2013.


http://znanium.com/catalog.php?bookinfo=508859

12. WunaueB B.C. OcHOBbI BbicWwelh MaTemMaTuUku. - M.: Bbiclasa LIKONa,
2012.

13. 'ycak A.A. Bbicwaa matematmka. T. 1, 2. -MuHck, nsg. Tetpa Cucrteme,
2012

14. CmupHoB B.W. Kypc Bbicwwei maTemaTukn. M.: Hayka, 2012,

15. WymaH .., BonruHa O.A., l'yces E.I'. Bbiclwasa matematnka, 4acTb 1,

yuyebHOe nocobue - BnagueocTtok, BIY3C, 2008.

MepeyeHb NHPOPMALMOHHbBIX TEXHO/OT U
M NporpaMmmHOro obecrieyeHns
Mpyn ocyuiecTeBneHun obpa3oBaTeNlbHOrO npouecca N0 AUCLUNNHE
«AHannTN4YeckKas reoMeTpus 1 anredpa» peannsyeTcs ¢ UCNOMb30BaHNEM
- My/bTUMEAUAHOro 060pyAOBaHMA, MO3BONSAIOWEr0 [AeMOHCTpaumto
cnampos

- NepcCoHa/ibHbIX KOMIMbIHOTEPOB

V. METOONYHECKWME YKASAHWA MO OCBOEHUWIO ANCUUTNINHDBI

TpyLOEMKOCTb AUCUMMINHBI  «AHaIUTUYECKas TreoMeTpus U anrebpa»
cocTtasnseT 144 yacoB (4 3a4eTHbIX egnHULbI), N3 KOTOPbIX 72/18 yac ayAnNTOPHbLIX
3aHATMIA 1 72/126 4ac. CcamMoOCTOATe/IbHOW paboTbl. AyAUTOpPHbIE 3aHATas
BK/HOYAKOT JIeKUMOHHbIE W MpaKTUYeckne 3aHATUA. Ha NeKUMOHHbIX 3aHATUAX
M3yyalTCA TEOpPeTUYEeCKMe OCHOBbl AUCUMNAUHBLL.  [IpakTUYeckne 3aHATUSA
MPOBOAATCA MOC/e TEOPETUYECKUX 3aHATUIN U NpefaHasHayvyeHbl A9 3aKpenseHns
MONYYEHHbIX 3HaHWK. Ecny no Teme AUCLUNAWHBLI NPeAyCMOTPEHO NpPoOBeAeHUE
HECKONIbKUX 3aHATUI, TO MpakTuyeckne paboTbl MOryT NPOBOAMTLCS WAM MOCAe
N3y4yeHunsa BCEro /IeKLMOHHOro MaTtepuana, Uamn ero yacra.

Ha nepBoM 3aHATUM npenofasate/lb MpefocTaBndeT CTyLeHTaM MNnaH

N3ydyeHna ANCUUNMINHLI. NMOCNENOBATE/IbHOCTbL TEM, pPaCcCMaTpuUBaeMblie B K&)K,El,OI7I



TeMe BOMPOChl, TPYA0EMKOCTb KaXK0N TeMbl, NUTepaTypy W Apyrne Heobxoanmble
NH(OPMALUOHHbIE martepuasbl. MaTepuansl NpakTU4ecKnx 3aHATUI
NpefocTaBATCA Nepef HavyasioM NPaKTUYECKUX 3aHATWIA. Ha nepBbiX 3aHATUSAX
npenofasartenb [aéT CTyfeHTaM 3afiaHuMe A1 CcaMoCTOATeNbHOW paboTel. B
npouecce U3yyeHUs AUCLUUNINHBI CTYAEHTbl MOrYT 06paLlaTbCa K NpenojaBaTesto
Ha KOHCY/bTauMio, COrfiacHo rpauky KoHcynbTauuii. ®opma B3auMOLencTBUS
MeXJy npenojasaTtefieM U CTyLeHTaMu onpegenseTcs npenogasaTenem.

BaxHOI cocTaBnalOWER N3yYeHUS AUCUUNAUHBI SBMSeTCA (DOpMUpPOBaHUE y
obyyvarlmnxcs HaBblKOB paboTbl € WHPOPMALUOHHBIMUA  UCTOYHMKAMU, B
4aCTHOCTM C Yy4yebHOM M HayyHON nuTepatTypol. Obyuvarowmecs [OMKHbI
NMoNb30BaThbCA YYEOHOMN M HAay4YHON NUTepaTypoil u3 npegnaraemMoro cnucka npu
MOArOTOBKe K NIEKUMSAM, TaKXKe OHWU MOTYT MO/b30BaTbCsA M APYroi nuTepaTypoin, B
KOTOPOM  packpbiBalOTCA  paccmartpuBaemble  Tembl.  OcC060  BHMMaHue
(hopMMpPOBaHNIO HaBbIKOB Pab0oTbl C UHOPMALMOHHBIMU UCTOYHUKAMU YaeNnsaeTcs
Npu NpoOBefAeHUN MNPaKTUYECKUX 3aHATUMA U BbINOSHEHMM O06y4varoLWwUMUCH
CaMOoCTOATEe/IbHOW paboTbl.

MeTopnyeckme pekomeHgaumm no opraHusayum CPC

CamocTosTenbHass paboTa CTyAeHTOB ABNseTCS Hambonee MNPOALYKTUBHOWA
(hopmoint o6pa3oBaTenibHOM W NO3HABATENbHOW AEATENIbHOCTU CTYAEeHTa B Mepuoj
0byuyeHus. Tekyw,as camocTosTeNbHasd paboTa HanpaeneHa Ha yrnyoreHue u
3aKpenjieHne 3HaHWN CTYLEHTOB, pa3BUTUE MNPaKTUYECKUX YMeHWn. Tekyllas
caMmocToATeNbHas paboTa BKOYaeT B cebsd: paboTy C NEKUMOHHbIM MaTepuanom,
onepexxarLy CcamMOCTOATeNbHYI0 paboTy, MOArOTOBKY K MPOMEXYTOYHOM
aTTecTayum n aK3ameHy.

KOHTpO/ib camoCTOATeNbHOW paboTbl CTYAEHTOB W KayeCTBO OCBOEHWUSA
AVCUUNNHBI OCYLLECTBNSAETCA MOCPeACTBOM:

- onpoca CTYZeHTOB NpU NPOBEAEHNN NPAKTUYECKUX 3aHATUN;

- MpOBefeHNsA KOHTPObHbIX PaborT;

- BbINOMIHEHUA CTyfeHTamn WHAUBWUAYASIbHbIX [AOMALIHMX 3afjaHuil o

BapnaHTaM,



- MPOBEPKN BbINOSIHEHUS AOMALUIHUX 3aJaHUA.

Mpn  peweHnn  MHAMBUAYASIbHBIX  AOMAWHMX  3afaHWil  HeobXoauMmo
MCNONb30BaTb TEOPETUYECKUA MaTepuasn, Lenatb CCbIKM Ha COOTBETCTBYHOLLME
Teopembl, CBOWCTBa, (opmynbl u np. PeweHne WNA3 wn3naraetca nogpobHO U
COZlePXXUT HEOOXO4MMbIe NOACHUTENbHbIE CCbINKW.

CTyfeHTbl, AN [OCTAaTOYHOrO OCBOEHWS TEOPeTMYecKoro martepuana no
amcunninHe «Anrebpa v reoMeTpus» LO/MKHbI:

- 03HAKOMMUTbLCHA C MepeyHeM BOMPOCOB, YKa3aHHbIX B TeMe U U3YyYUTb WX MO
KOHCMNEKTY NeKUWNA ¢ y4eTOM NOMETOK B KOHCMEKTE;

- Bbl6paTb WMCTOYHMK W3 CNUCKa /NuUTepaTypbl, ecny no [aHHOW Teme
HeOCTaTOYHO MaTepuana B KOHCNEKTE NEKLNA;

- MpOBEpUTb  MNONYYEHHble  TEOpPeTUYEeCcKMe  3HaHMA C  NOMOLLbIO
MPOMEXYTOUYHbIX KOHTPOJIbHbIX paborT.

PekomeHgauumn no paboTte ¢ NTepaTypoi

B npouecce u3yyeHUss AUCUMNAUHBI «ANreépa u reomeTpusi» MNOMUMO
TEOPEeTUYECKOro matepuana, nNpeLoCTaB/EHHOro nmpenogasaTesieM BO Bpems
NEKUMOHHbIX 3aHATUIA, MOXeT BO3HWKHYTb He06X04MMOCTb B WCMO/b30BaHUM
yuyebHOWN NnTepaTypsl.

Hanbonee noapo6bHO W nNpocTo Teopuss OONbLUMHCTBA TEM W3M0XKEHA B
yuebHnKe «Bcs BbicWwas MaTeMaTuka» KpacHoBa M.JI. n ap., oHaKO NpuMMepoB
peLleHna npakTUyecKnx 3agay faHHoe nocobue coLepXXUT B HEBOMbLLIOM 06beMe.

B KayecTBe yyeOGHMKa 418 (HOPMUPOBAHUA MPaKTUYECKMX HAaBbIKOB peLLeHUs
anrebpanyeckmux u reoMeTpPUYECKUX 3afad Hauaydwum obpasoMm noaxoauT
«Bbicwasa maTemaTunKa B ynpaXHeHUaX 1 3agadax» OaHko MN.E. n gp. 310 nocobue
COAEPXUT NpakTUyeckune 3agayn, 4aCTb U3 KOTOPbIX NPUBELEHA C PELUEHUAMMU, U
KpaTKyl TEOPUIO, HEOOXOANMYHO A1 UX PELLEHWS.

Tema «KomnnekcHble umcna» paccmoTpeHa B yyebHuke Kyapssuesa B.A.,
Oemunpgosunya B.MM. «KpaTKuin Kypc BbICLLE MaTEMAaTUKN».

Kpome y4yeb6HMKOB CTyaeHTaM pekomeHAyeTca «ChnpaBOYHUK MO  BbICLUER

mMaTemaTuKe» nopg pea. Boiroackoro M.A., B KOTOPOM KPaTKO pPacCMOTPEHbl Bce



TeMbl, YyKazaHbl BCe Heobxoaumble (OPMYNbl U MNPUBEAEHbl MOSCHUTENbHbIE
NpVMepsbl.
OcTanbHble yYe6HUKM, YKa3aHHble B CMUCKE PEKOMEHA0BAHHOW NUTepaTypbl,

XapaKTeEPU3YIOTCA B0 CNOXHOCTbI U3NI0XKEHUA, NMN60 I'IOApOGHbIM ocBELWEHNEM

HEKOTOPbLIX TEM.

Y. MATEPUA/IbHO-TEXHUYECKOE OBECMNEYEHUE
ANCLUUNNANHDBI

Ona KayeCTBEHHOro npoBefeHUa NEKLMOHHbIX 3aHATUIA  NO lCl,&HHOI‘/JI

ANCUMMANHE  UCMOMb3YHTCA  ayAWTOPUKM,  OCHalleHHble  MYNbTUMEAUAHbLIM

o6opyaoBaHNEM.
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MnaH-rpauK BbINOJHEHUS CAMOCTOSITe/IbHOM PaboThbl NO AUCLMMNINHE

MpumepHble
Bug
Ne LaTta/cpokn . HOPMbI
CaMOCTOATENbHON dopma KOHTpOns
n/n BbINO/IHEHUSA BPEMeHU Ha
paboThbl
BbINO/THEHNE
1 5 Hef. no3 1 2 Hef PeliTuHrosas oueHka
2 10 Hegp. na3 2 2 Hef PeliTuHrosas oueHka
d 15 Hep. na3 3 2 Hep PeliTuHroBas oueHka

KOHTpONbHbIe BONPOCHLI A1 CAMOCTOATE/IbHOM OLEHKM KayecTBa OCBOEHUS
y4yebHON ANCUUNNNNHBI.
K Teme 1:

1 [laTb onpeaeneHns onpeaennTeneit BTOPOro 1 TPeTbero nopsiKos.
2. CchopmynmpoBaTb CBONCTBA ONpeaenuTenein.

3. KakoBbl MeTO/ibl BbIYMUC/IEHUS onpeaennTenei?

K Teme 2

1,470 Ha3bIBaeTCs MaTpuuen? MepeyncnnTs BUAbI MaTpuL,.

2. Kakasi matpuua Ha3blBaeTCs HEBbIPOXAEHHON?

3.Kakune nuHeiHble onepayun BbINONHUMbI Hag MaTpuuammn?
4.TMepeyncnnTb CBONCTBA NIMHENHbIX Onepaunini Hag maTpuuamu.

5. UTo Ha3blBaeTCs npou3segeHMeM maTpuu? MepeuncnnTs CBOMCTBA
npounssefeHNs MaTpuL,.

K Teme 3:

1 CchopmynunpoBatb HEOOXOANMOE M AOCTAaTOYHOE YC/I0BME CYLLeCTBOBaHMA
mMaTpuubl, 06paTHOM AaHHOMN.

2. KakoB anroputm HaxoXAeHust MaTpuLbl, 06paTHON AaHHOI?
3.Kak cBfizaHbl onpeaenuTeny B3auMHO-06paTHbIX MaTpuULL?
4.YT10 HasbliBaeTCA paHrom matpuubl (ABa onpeaeneHms)?

K Temam 4 n 5:

1.Y10 Takoe cuctemMa NMMHENHbIX anrebpanyeckmux ypaBHEHWUI, peLleHmne
CUCTEMbI?

2.Kakoe ypaBHeHMe Ha3blBaeTCA MAaTPUUYHbLIM U KAKOBO €ro pelueHune?
3.CthopmynuposaTtb npasuno Kpamepa.
4. B yeMm 3aknoyaeTcd cyTb MeTofa [Maycca peleHns CUCTEMbl YpaBHEHUIA?

5.Kakune cuCTeMbl YpaBHEHWUI Ha3blBaOTCS OAHOPOAHLIMU? YTO Takoe
TpUBMaNbHOE peLleHne?



6.Kakue cuctemMbl Ha3blBaOTCA COBMECTHbIMW (HECOBMECTHbLIMM)?
OnpepeneHHble (HeonpeaeneHHbIE) CUCTEMBI.

7.4T10 Ha3blBaeTCsA paHroMm maTpuubl? ChopmynmpoBaTh TEOPEMY O paHre
MaTpuLbl.

8.[atb hopmynmpoBky Teopembl KpoHekepa-Kanennu.
K Teme 6:

1 Y710 HasbiBaeTCA NMMHeNHbIM onepatopom? KakoBo npefcTaBneHue
NIMHeNHOro onepaTopa?

2. UT0 Takoe co6CTBEHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYEHMNSA NIMHENHOIO
onepartopa?

3.4T0 HasblBaeTCa KBagpaTU4yHol hopMoii? Kak nNpuBecTn KBaapaTUUHYIO
(opMy K KaHOHUYECKOMY BUaY?

4. Kakue KBagpaTtuyHble CbOprI Ha3bIBalOTCA 3HAKOMONOXUTE/IbHBIMU U
3HaKooTpuuyaTenbHbIMN?

K Teme 7:
1 Kakue BeNNYUHbLI Ha3blBalOTCA BEKTOPHLIMU N CKANAPHbLIMA?
2. UTo Ha3biBaeTcsa BeKTopoM? ChopmynmpoBaTb OCHOBHbIe OMpefeneHus.
3. Kakue BeKTOpbl Ha3blBAOTCA paBHbIMU? UTO Takoe opT?
4. Kakune nuHeiHble onepaunn MOXXHO BbINMOHATL Haf BEKTOpaMn?
5. Kakune BeKTOpbl Ha3blBaOTCA IMHENHO 3aBUCUMBIMU (HE3aBUCUMbIE)?
K Temam 8 n 9:
1 YT0 HasbiBaeTca 6a3nCOM Ha MIOCKOCTU U B NPOCTPAHCTBE?
2. YMeTb 3anucatb pasnoxxeHne BeKTopa no 6asucy.

3. Kak BbIMOMHAKTCA NMHENHbIE onepayun Haj BEKTOpaMu B KOOPAMHATHOM
(hopme?

4. KaK BblYMCINTb KOOPAUHATLI TOUKK, AeNsllet 0TPe30K B AaHHOM
OTHOLUEHUN?

5. UTo Takoe HanpasnstoLwme KoCMHYCbl BeKTopa? KakoBbl (DOpMY bl UX
BblUMCNEHNA?

6. UTo Ha3biBaeTCA NPoeKLMein BeKTopa Ha ocb?
7. Kak HalTh yron mMexay BEKTOPOM W OCbHO?

8. UTo Ha3bIBaeTCs CKaNApHbIM NPon3BeAeHNeM BEKTOPOB? KaKoBbl ero
cBoWcTBa?

9. UTo Ha3bIBaeTCA BEKTOPHbLIM MPOn3BeAeHNEM BeKTOPOB? KaKoBbl ero
cBoOWicTBa?



10. UT0 Ha3blBaeTCS CMELLUAHHOE Npou3BeaeHNEM BEKTOPOB? KaKoBbl ero
cBoWcTBa?

11B u4eM 3aKnuaeTcs HeEO6X0AUMOE U OCTATOYHOE YC/OBUE
KOMMNMaHApPHOCTW TPeX BEKTOPOB?

K Teme 10:

1 CchopmynumpoBaTth 3agadnm aHaIMTUYECKON TeOMETPUMN.

2.MepeuncnnTb cnocobbl 3a4aHna NPSAMOR Ha NIOCKOCTMW.

3.Kak onpegennTtb yron mexay AByMA NpAMbIMUA Ha MJIOCKOCTN?

4. KakoBbl yCNoBUA napanfieflbHoCTU 1 NepneHaAnKyNsapHoCcTU ABYX NPAMbIX?
5. Kak BblYMCNUTb PacCTOAHUE OT TOUKU [0 MPSAMONA?

K Teme 11:

1 Kakoe ypaBHeHMe Ha3blBaeTCA KAHOHWYECKUM YpaBHEHUEM OKPYXXHOCTU?
2. Y10 Ha3blBaeTca 3Namnncom?

3. KakoBO KaHOHMYeCcKoe ypaBHeHMe annunca?

4. NaTb onpegeneHne rnunepbonsi.

5. KakoBO KaHOHMYeCcKoe ypaBHeHne runepb6onbl?

6. UTo Ha3bIiBaeTcs napabonoin?

7. KakoBO KaHOHWYeCKOe ypaBHeHMe napabosibl?

8. Kak npuBecTn 06Liee ypaBHeHE KPMBOI BTOPOro nopsjaka K
KaHOHWYeCKoMy Buay?

K Temam 12 n 13:
1 KakoBO 006LLee ypaBHEHNE M/IOCKOCTN M €ro YacTHble cryyamn?

2.Kak 3anucbiBaeTcs ypaBHEHWE NOCKOCTU, MPOXOASALLEN Yepe3 TpU AaHHble
TOYKU?

3.KakoBbl yCn10oBUSA napannenbHoCTn 1 NepneHaAnKYNspHOCTA ABYX
NJ0OCKOCTen?

4. Kak onpefennTb Yron Mexay nnockocTamu?
5. Kakumiy ypaBHeHUAMI MOXHO 3a4aTb MPSAMYH B NPOCTPaHCTBe?

6. KakoBbl YCIOBUS NapannefnbHOCTX 1 NepreHanKYNSpHOCTY NPSAMOiA 1
M10CKOCTW B NPOCTPaHCTBE?

7. Kak onpefennTb KoOpAMHaTbl TOUKM NepeceyeHme nNpsiMoil U NIOCKOCTU B
npocTpaHCTBE?

K Teme 14:

1 YTO HasbIBaeTCA NOBEPXHOCTHIO BTOPOro Nopsiaka?



2. Kak 3anucblBaloTCst KAHOHUYECKME YPaBHEHUS Pa3INUHbIX NMOBEPXHOCTEN
BTOPOro nopsiaka?

3. KakoBo 06Llee ypaBHEHWE MOBEPXHOCTM BTOPOro nopsaka?

4. Kak npusecTu o6Liee ypaBHeHMe MOBEPXHOCTU BTOPOro nopsgka K
KaHOHNYeCcKomy BuAay?

K Tteme 15:

1 Kakoe 4mMcno Ha3blBaeTCs KOMMMEKCHbIM M KaKOBbI ()OPMbI 3anmcu
KOMM/JIEKCHOro yucna?

2. Kak BbIMOMHAOTCA IEl|e|7ICTBI/IFI CNOXXeHnA, YMHOXEHNA W AeneHnad
KOMMEKCHbIX uuncen?

3. UT0 HasblBaeTCcs MoAyneM KOMMIEKCHOro yucna?

4. YTO TaKoe CONpsi)KeHHOe YMCNO KOMM/IEKCHOrO Yncna?

5. Kak BbINOMHAETCA [eACTBE BO3BEAEHUSA KOMMIEKCHOTO YMC/A B CTEMEHL?
6. Kak n3Bneyb KopeHb NMokasaTens n M3 KOMMJEKCHOTO ymcna?

7. Kak reomMmeTpuyeckoe 13obpaxaeTcs KOMMAEKCHOe Yncno?

MeTogmnueckme peKoMmeHgauum no opraHmsaynm CPC

CamocTtoaTenbHasd paboTa CTYAeHTOB ABNSETCA Hambosiee NPOAYKTUBHOM
thopMmoii ob6pa3oBaTe/IbHON W NO3HaBaTe/IbHOW AeATENbHOCTU CTYAEHTa B Nepuoj
o0byuyeHms. Tekyuias camocTosTenbHas paboTa HamnpaBneHa Ha yray6neHue u
3aKpenneHne 3HaHWIA CTYAEHTOB, pa3BUTUE MPaKTUYECKMX YMeHWiA. Tekyulias
caMoCTosiTeNlbHas paboTa BK/O4YaeT B cebsi: paboTy C NEKLUMOHHbIM MaTepuanom,
onepexarwLlly CcaMOCTOSTENbHYHO paboTy, MOArOTOBKY K MPOMEXYTOYHO
aTTecTalLumn 1 3K3aMeHy.

KoHTponb camocToATeNnbHOW paboTbl CTYAEHTOB W KayecTBO OCBOEHMUS
ANCLMMINHBI OCYLLECTBNAETCA NOCPEACTBOM:

- onpoca CTyeHTOB Npu NPOBEAEHNN NPAKTUYECKUX 3aHATWUIA;

- MPOBEAEHNSI KOHTPO/bHbIX pPaboT;

- BbINOMHEHUS CTyJeHTaMW WHAMBMAYa/NbHbIX AOMAWIHWX 3afjaHuii  no
BapuaHTaMm;

- NPOBEPKMN BbINOSTHEHMS AOMALLHUX 3a4aHWIA.

Mpn  peweHnn  WHAMBUAYaANbHbIX  AOMALIHWUX  3afaHuWii  HeobxoAMMO

nCcnoJsib3oBaTb TGOpETI/I‘-IeCKI/Iﬁ Matepuan, fenatb CCbI/IKM Ha COOTBETCTBYHLLUE



TEOpeMbI, CBOWCTBa, (opmynbl ¥ np. PeweHne MNO3 wn3naraetcs nogpobHO U
COEPXUT  Heob6Xof4MMble MOACHUTE/IbHblE  CCbIIKW.  PeWTUHroBas OLEHKa
BbICTaBNAeTCA B 6asnax, B 3aBUCMMOCTW OT NPOLEHTA MPaBUIbHO BbINOMHEHHbIX
3aflaHunM.

CTyfeHTbl, AN [LOCTAaTOYHOrO0 OCBOEHMA TeOpeTM4yecKoro marepuana no
AvcunnInHe «AHanmuTUYecKas reoMeTpus n anredbpa» AOMXKHbI:

- 03HaKOMUTLCA C NMepeyHem BOMPOCOB, YKa3aHHbIX B TeMe U U3YyUYUTb UX MO
KOHCMEKTY NEKUNIA C y4eTOM MOMETOK B KOHCMEKTE;

- BblOpaTb WUCTOYHMK W3 COKUCKA /NIATepaTypbl, ecniM Mo  [JaHHOW Teme
HeOCTaTOYHO MaTepuana B KOHCNEKTE NEKLNA;

- MpOBeEpUTb  MOJIyYEHHble  TEOPETUYEeCKMe  3HaHMA C  MNOMOLbIO
MPOMEXYTOUYHbIX KOHTPO/IbHbIX paborT.

PekomeHgaummn no paboTte ¢ NTepaTypoi

B npouecce wu3yvyeHMs AUCUUNAUHBLI «Anreépa n reomeTpus» MNOMUMO
TEOpPeTUYeCcKoro martepuana, nNpeLoCTaB/NEHHOro rmpenojasaTtesieM BO BpeMAa
NEKUMNOHHbIX 3aHATUIN, MOXET BO3HWKHYTb HE06XO04MMOCTb B MCMOJb30BaHUK
y4ebHON nuTepaTtypsl.

Hanbonee nogpo6bHO M MNpPoCTO Teopus OGONbLIMHCTBA TEM W3/NOXKEHA B
yyebHMKe «Bca Bbicwad matematuka» KpacHosa M.J1. u gp., 0gHakKo nNpumepos
pelleHns NPakTUYeCcKnx 3ajay JaHHoe nocobme cofepXXUT B He6ONbLLIOM 06beMe.

B kauyecTBe y4yeOHUKa ANnA (POPMUPOBAHUA MPAKTUYECKUX HABLIKOB peLLeHUs
anrebpanmyeckmx u reomMeTpUYeCKMX 3ajady Hauyydwum o6pasom noaxoAuT
«BbIicWwas matemaTnka B ynpaxXHeHUAX 1 3agadax» faHvko MN.E. n gp. 310 nocobue
COAEPXUT MpaKTUYeckune 3afayvn, 4acTb U3 KOTOPbIX MPUBELEHA C PELLUEHUAMMU, U
KpaTKyl TEOpPUIO, HEOOXOANMYIO A1 UX PELLEeHWS.

Tema «KomnnekcHble 4yucna» paccmoTpeHa B yyebHuke Kyppsisuesa B.A.,
Oevmunposuya b.IN. «KpaTkuidi Kypc BbICLIEN MaTeMaTUKN».

Kpome y4yebHMKOB cTyfeHTam pekomeHgyetcs «CnpaBOYHMK MO BbICLUEN

MaTemaTuke» noj ped. Boirogckoro M.A., B KOTOPOM KpaTKO PacCMOTPEHbI BCE
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Kog H thopmynnpoBka
KOMMETEHL N
OK-1- CNOCOBHOCTb
BNageThb KYNbTYpOI
MbILWAEHMS.  0606LaTh,
BOCMPUHUMATb "

aHann3npoBsaTtb
NH(OPMAaLMIO.  CTaBUTb
uenn u BblbMpaTb NyTH
NX JOCTUXKEHUS.

3Haer

YmecT

Bnapeet

Macnopt ®OC

JTanbl (HOPMMPOBaHMA KOMMETEHL UM

OCHOBHble anrebpanyeckme CTPYKTYpbl, BEKTOPHbIE
NMPOCTPaHCTBA, IMHENRHbIX OTOOPAXEHWIA,
aHaMTUYEeCKON reomeTpumn, auddepeHumnansHoM
reoMeTpUM KPUBbLIX MOBEPXHOCTEN

Mncnonb3oBaTb
B TEXHNYECKNX

MaTemMmaTnyeckme mMetToabl N
MPUNOXEHNAX

MOAEeNu

HaBblKaMW pelleHns 3agaay NMHeNRHOW anrebpobl n
aHaMTNYECKON reoMeTpumn



MnaHnpyemblie
pe3ynbTaThl
06y4eHunA
(nokasatenu
BOCTVXEHNS
3alaHHOT 0 YPOBH#
0CBOEHUS
KOMMNETEeHLNIA)

3HaerT:

MeTOAbl NNHENHOIA
anreépbl u
aHaIMTUYECKOIA
reoMeTpun, BUAbl U1
CBOWCTBa MaTpuL,
CUCTEMbI IMHEMHbIX
anrebpanyecknx
YpaBHEHWIA,
BEKTOPbI U
NUHEHbIE
onepauuu Hag HUMMK
YmeeT:
Mcnonb3oBaThb
annapaT NUHeRHOW
anreépbl u
aHa/IMTUYECKO
reomeTpun

Bnageer:
HaBblKaMun peLleHuns
3afay NUHeRHoM
anreépbl un
aHaIMTUYECKO
reoMeTpum

Ll kana
OoLueHMBaHUA

LLIKana oueHMBaHMS YPOBHA (DOPCUPOBAHHOCTU KOMMNETEHLWNI
KpuTepun oueHnBaHuns pe3ynbTaToB 06y4veHUN

OTCcyTCTBME 3HAHMA

OTcyTCcTBME YMEHUSA

OTC)/TCTBI/IG BnageHuna

0-8
HeyA0BNEeTBOPUTENBHO

dparmeHTapHoe
3HaHWe MeToLOB
NVHERHON anre6pbl U
aHaNIMTNYECKO
reoMeTpun, BUA0B K
cCBOMCTBa MaTpuL,
CUCTEMbI NNHENHbIX
anrebpanyeckunx
YpPaBHEHWIi,BEKTOPOB
M NNHeNHbIe onepayum
Haf HUMU

dparmeHTapHoe
YMEHMEe MCNob30BaTb
annapat TMHENHOM
anre6pbl u
aHaNMTUYECKO
reomeTpuu

dparmeHTapHoe
BNafleHne HaBblKaMu
pelweHns 3agay
NUHERHOW anrebpbl K
aHaNMTUYECKO
reomMeTpuu

9-12
HeyZA0BNETBOPUTENLHO

HenonHoe 3HaHue
MEeTO/0B SIMHENHO
anrebpbl 1
aHanMTUYecKoi
reoMeTpuu, BUA0B K
cBOMCTBa MaTpuL,
CUCTEMbI INHEAHBIX
anrebpanyeckmnx
YpaBHEHWIA, BEKTOPOB U
NUHEWRHbIe onepaLunm
Hag HUMK

HenonHoe ymeHue
NPUMEHATH
ncnonb3oBaTh annapat
NVHERHON anrebpbl n
aHaIMTUYECKOIA
reomeTpumn

HenonHoe BnageHune
HaBblKaMMn peLleHns
3afay NMHenHom
anrebpbl n
aHaNNTNYECKOWA
reomMeTpum

13-15
YLOBNETBOPUTENBHO

B uenom
chopmupoBaBLleecs
3HaHVWe MeTOA0B
NUHENHON anre6pbl u
aHanuTU4YeckKom
reomeTpuu, BUAO0B U
CBOWCTBa MaTpuL,
CUCTEMbI JIMHENHbIX
anrebpanyeckunx
ypPaBHEHWIA,BEKTOPOB M
NHEHbIE onepauum
Hag HUMU
B uenom
chopmmpoBaBLLeecs
YMEHWe UCMoJib30BaTh
annapart NUHEeRHO
anrebpbl 1
aHanuTU4ecKoii
reomeTpumn
B uenom
chopmmpoBaBLLeecs
BNajleHne HaBblKaMu
pelweHns 3agay
NVHENHOW anre6pbl K
aHanMTUYecKon
reomeTpumn
16-18
Xopowo

CdopmupoBasLLeecs
cucTemaTnyeckoe
3HaHMe MeToA0B
NUHEWHON anre6pbl u
aHanMTU4ecKoi
reomMeTpuu, BULOB U
CBOWCTBa MaTpuL,
CUCTEMbI IMHENHbIX
anrebpanyeckunx
YpPaBHEHWIi,BEKTOPOB
NUHelHbIe onepalum
Hag HUMMU
CthopmupoBasLleecs
cucTemaTnyeckoe
YMeHMWe UCMONb30BaTh
annapart /IMHenHol
anrebpbl 1
aHanMTUYeCKoii
reomMeTpumn
CthopmupoBasLleecs
cucTemaTnyeckoe
BNajeHune HaBblKamm
peweHnn 3agay
NNHERHON anre6pbl K
aHanMTUYeCKoi
reomMeTpumn
19-20
OTANYHO



Koabl KOMNETEHLWUIA © OUeHOYHbIe cpefcTBa

Ne
n/n nnaHnpy CMbl6
pe3ynbTaTbl 00y4YeHMUs HanmeHoBaHue MpeactasneHne 8 ®OC
Bonpocsl
3HaTb CobecefoBaHue no Temam/pasgenam
ANCUNTNNHBI
KomnnekT
KOHTPOJIbHbIX Tect
KoHTponbHbIe paboThl o ®oH
1 OK-1 P P 3afaHui no A
YMETb TeCTOBbIX
BapmaHTam o
. 3afaHui
NHanBupyanbHble KoMnnekT 3afaHumn
JomMalHue paboThl no BapmaHTam
3agaHua gna
BnajeTb TecT A A
peLleHus

MeToAnYecKne peKoMeHaaunn, onpeaensirolme npoueaypbl OLeHUBaHUS

pe3ysibTaToB 0CBOEHUA ANCLUUNNUHDI
MpoMeXxyTouyHas aTTecTauus No AUCLUNAMHE «AHanUTUYecKas reoMeTpus U anredpa»

BKNOYAeT B CebS TeOopeTUYecKMe 3afaHusi, MO3BOMAKOLME OLEHUTb YPOBEHb YCBOEHWUS
00yyYaloLIMMNCA 3HAHWUI, U NPaKTUYECKNe 3a4aHus, BbiABAAKLWMNE CTEMEHb CHOPMUPOBAHHOCTH
YMEHUIA 1 BNageHui.

Y CBOEHHbIE 3HAHUA W OCBOEHHbIE YMeHWUA MPOBEPSAIOTCA MPU MOMOLLM 31EKTPOHHOTO
TECTUPOBAHUS, YMEHUSA U BNafieHUs NpPoBepsAOTCA B XO4e pelleHns 3afad.

O6bem " KayecTBO OCBOEHMSA obyvarowmumncs AUCLUUNANHDBI, YPOBEHb
CHOPMMUPOBAHHOCTM AMCLMMNANHAPHbIX KOMMNETEHLMA OLEHMBAKOTCA MO pe3ynbTaTam TEKYLULMX U
NMPOMEXYTOUYHON aTTecTaunini KONMYECTBEHHON OLEHKON, BbipaXXeHHON B 6annax, makCuManbHas
cymma 6annos no gucumnauHe pasHa 100 6annam.

Cymma 6annoB, HaGpaHHbIX CTYA€HTOM MO AUCLUWMANHE, NEepPeBOAMTCS B OLEHKY B

COOTBETCTBUM C Tabnuuei.

s ousnia o
o NPOMEXYTOYHO XapaKkTepucTuKa ypoBHSA OCBOEHUA AUCLUNIUHbI
atTectaumu
aucunnnmHe
oT 86 o 100 «OT/INYHO» CTypeHT  feMOHCTpupyert ChOPMUPOBAHHOCTb
OVCUMNIMHAPHBIX  KOMMETEeHUMA Ha WUTOroBOM
YPOBHE, o6Hapy>uBaet BCECTOPOHHEE,

cuctematmyeckoe u rnybokoe 3HaHMe Yy4yebHOro
maTepuana, YCBOWUN OCHOBHYI fiTepatypy w
3HAKOM c [IOMOIHNTENbHOW nnuTepaTypoil,



PEKOMEHAO0BAHHOW MporpaMmoi, ymeeT cB0O60OAHO

BbIMOIHATb npakTuyeckue 3ajaHus,
npesycMOTpeHHble nporpamMmmoi, csobofHO
onepupyert npno6peTeHHbIMK 3HaAHUAMU,
YMEHUAMMU, npumMmeHsieT nx B cuUTyaumsax
MOBbILIEHHOM CMNOXHOCTU.

OoT 76 go 85 «XOPOLLO» CTypeHT  feMOHCTpupyert CchOpMUPOBaAHHOCTb

OVCUMMIMHAPHBIX  KOMMETEHUUA  Ha  CpefHeMm
YPOBHE: OCHOBHble 3HAHWA, YMEHUS OCBOEHbI, HO
fonyckarTco He3HaunTeNbHbIE own6KH,
HETOYHOCTMK, 3aTPYLHEHWSs MNpu  aHaIMTUYECKUX
onepaumnsax, NepeHoce 3HaAHNA U YMEHWI Ha HOBbIE,
HecTaHAapTHble CUTYaLUUK.

0T 61 o 75 «Y[0BNIETBOPUTE/IbHO» CTypeHT JeMOoHCTpupyeT chOpMUPOBaAHHOCTb
OVCUMNMMHAPHBIX  KOMMNETeHUuin Ha 6a30BOM
YPOBHE: B XOAe KOHTPO/bHbIX MepPOnpuATUil
[LonycKalTCA 3HauYuTelbHble OWNOKKN, NPOSBASETCA
OTCYTCTBME OTAENbHbIX 3HAHWWA, YMEHWN, HaBbIKOB
Mo HEKOTOPbIM AUCLUNAWHAPHBIM KOMMETEHLUAM,
CTYZLEHT UCMNbITbIBAET 3HAYMUTESNIbHbIE 3aTPyLHEHUA
npy ONepMpoBaHUUN 3HAHUAMU N YMEHUAMWU MPU UX
NnepeHoOCe Ha HOBble CUTYyaL UK.

oT 41 po 60 «Heyfo0BneTBopuTenbHo»  CTyfdeHT JeMOoHCTpupyeT CchopMUPOBaAHHOCTb
AUCLUNANHAPHBIX KOMMNETEHUWUA Ha YPOBHE HUXe
6a30BOro, NposBAAeTCA HeAOCTATOUYHOCTb 3HAHWIA,
YMEHWIA, HaBbIKOB.

ot 0 go 40 «HEey[OoBJ/IeTBOPUTENbHO»  [lUCUMNANHAPHbIE KOMMeTeHLUN He
CHhOPMUPOBaAHbI. Mpossnsetca nosiHoe nnn
NpPakTUYeCKN NOMHOE OTCYTCTBUE 3HAHWIA, YMEHWIA,
HaBbIKOB.

OLEHOYHbIe cpeAcTBa A1 NMPOMEXYTOUHOM aTTecTalnm

CobecefoBaHme

Bonpockl no Temam.

K teme 1

1 [aTb onpefeneHnsa onpegenuTeneid BTOPOro M TpeTbero NopsgKos.

2. CchopmynnpoBaTb CBOWCTBA ONpeaenvTenei.

3. KakoBbl MeTOAbl BbIYUCAEHNS ONpefennTenein?

K Teme 2:

4. YT0 Ha3blBaeTCsA MaTpuuein? MepeyncnnTb BUAbl MaTpuL.

5. Kakasi maTpuua Ha3blBaeTCA HEBbIPOXAEHHON?

6. Kakne nuHeliHble onepayuy BbINOAHUMbI HaZ MaTpuLammn?

7. MepeyuncnuTb CBOKCTBA IMHENHbIX ONepaLunii Hag MaTpuLaMmu.

8. UTo HasbiBaeTcA NpousBefeHMeM maTpuy? MepeyncnmTb CBOMCTBA MPOM3BEAEHNS MaTpULL.
K Teme 3:

9. CdopmynupoBatb Heob6XoLMMOE W [0CTaTOYHOE YCNOBUE CYLEeCTBOBaHMA MaTpulbl,
obpaTHOI AaHHOM.

10. KakoB anropmT™M HaxoXAeHus maTpuubl, 06paTHOW AaHHOR?

11. Kak cBfi3aHbl onpegennTenn B3aMmMHO-06paTHbIX mMaTpuy?



12
K
13

. UTo HasbiBaeTCcA paHrom matpuubl (4Ba onpegeneHuns)?
Temam 4 u 5:
. UTo Takoe cucTema NNHelHbIX anrebpanyecknx ypaBHeHWid, peleHne CUCTEMbI?

14. Kakoe ypaBHeHMWe Ha3blBaeTCA MaTPUUHbLIM W KAKOBO ero peweHune?

15
16
17

pe

18.

. ChopmynuposaTtb npaBuno Kpamepa.
. B uem 3akntoyvaeTcs cyTb MeToda [aycca peweHns CUCTEMbl YPaBHEHUIA?

. Kakue cuctembl ypaBHEHMWI Ha3biBAlOTCA OAHOPOAHbIMM? YTO Takoe TpMUBMANbHOE
weHwne?
Kakue cucTembl Ha3blBalOTCS COBMECTHbIMU (HECOBMECTHbIMK)? OnpegeneHHble

(HeonpefeneHHble) CUCTEMBI.

19
20
K

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

BE
K

37
38
39
40

41.

K
42
43

44,

45

46.

47

48.
49.

K

50.
51.
52.
53.
54.
55.

. UT0 Ha3bliBaeTCa paHrom matpuubl? CHopMynmposBaTb TEOPEMY O paHre MaTpuLbl.
. [aTtb opmynunpoBkKy Teopembl KpoHekepa-Kanennu.

Temam 6-8:

Kakue BENUYNHBI HA3bIBAKOTCA BEKTOPHLIMWU U CKANAPHbIMU?

UTto Ha3blBaeTcs BeKTOpomM? ChopmMynmpoBaTb OCHOBHbIE ONpefeneHus.

Kakune BeKTOpbl Ha3biBaOTCHA paBHbIMU? YTO Takoe opT?

Kakue nuHeiHble onepaLyy MOXHO BbIMOMHATb Haf BEKTOpaMu?

Kakue BeKTOpPbl Ha3blBAOTCA NMHEAHO 3aBUCUMbIMU (HE3aBUCUMBIE) ?

UTto Ha3biBaeTcA 6a3MCOM Ha MJIOCKOCTU U B NPOCTPaHCTBE?

YMeTb 3anucath pasfioXXeHue BekTopa no 6asucy.

Kak BbIMONHAKTCA MNHENHbIE OnepaLun Haj BeKTOpaMu B KOOPAWHATHOW hopme?
KakK BbIYMCANTb KOOPAUHATLI TOUKW, fensleil 0Tpe30oK B JAHHOM OTHOLIEHUMN?

UTo Takoe HanpasnsLWmMe KOCUHYCbl BekTopa? KakoBbl (hOPMY/bl UX BbIYUCNEHUNA?
UT0 Ha3blBaeTCA MPOeKLMeil BeKTOpa Ha 0Cb?

Kak HailTu yron mexay BEKTOPOM 1 0CbHO?

YT0 Ha3bIBaeTCA CKaNspHbIM MPOM3BeAeHNEM BEKTOPOB? KaKOoBbl €ro CBOMCTBA?
YUT0 Ha3blBaeTCA BEKTOPHbIM MPOM3BEAeHNEeM BEKTOPOB? KaKoBbl ero cBoicTBa?

UTo HasblBaeTCs CMellaHHOe NPOon3BeeHMeM BeKTOPOB? KakoBbl ero cBoMcTBa?

B 4em 3akatuvaeTca Heob6xoAMMOe W AOCTAaTOYHOE YCNO0BME KOMMAAHAPHOCTM
KTOpOB?
Teme 9:
. CchopmynmpoBaTb 3afayun aHaNUTUYECKOW FeOMeTpUN.

. Mepeuncnntb cnocobbl 3agaHns NPAMOIA Ha NIOCKOCTMW.

. Kak onpegenntb yron mMexay ABymsa NpsaMbiMW Ha NAOCKOCTU?

. KakoBbl ycnosusa napannenbHOCTU U NePNeHANKYNAPHOCTU ABYX NPSAMbIX?

Kak BbIYNCANTb paccToOAHME OT TOUKM A0 MPAMOI?

Teme 10:

. Kakoe ypaBHeHMe Ha3blBaeTCA KaHOHMYECKUM YPaBHEHNEM OKPYXHOCTU?

. UTOo Ha3biBaeTcsa ananncom?

KakoBO KaHOHMYeCcKoe ypaBHeHue annunca?

. JaTtb onpegeneHve runep6onbl.

KakoBO KaHOHMYeCcKoe ypaBHeHUe runep6obl?

. UTo Ha3biBaeTCA Napabonon?

KakoBO KaHOHWYeCKOoe ypaBHeHuWe napabonbl?

Kak npuBecTu 06l ee ypaBHEHNE KPUBOI BTOPOro Nopsigka K KAHOHMYECKOMY Buay?
Temam 11 un 12:

KakoBo o6uiee ypaBHeHUE MNOCKOCTU M €ro YacTHble cnyyvyamn?

Kak 3anucbiBaeTcs ypaBHEHME NAOCKOCTM, NPOXOAsLLE Yepe3 TPU AaHHble TOUKN?
KakoBbl yC/10BMA NapannenbHOCTU U NEPNEHANKYNAPHOCTM ABYX M/IOCKOCTEN?
Kak onpegenutb yron mexgy naocKocTaMun?

Kaknumun ypaBHEHUAMU MOXHO 3afaTb NPAMYI0 B NPOCTpPaHCTBE?

KakoBbl yCNnoBMs napanfenbHOCTU W NeprneHAUKYNSpHOCTA MPAMOA M MNOCKOCTU

Tpex



npocTtpaHcree’

56. Kak onpefennTb KOOPAMHATbI TOUKW MepeceyeHne NPsAMon 1 NAOCKOCTW B NpoCTpaHcTBe?

K Teme 13:

57. UTO Ha3blBaeTCA NOBEPXHOCTLIO BTOPOro nopsagka?

58. Kak 3anucbiBalOTCA KaHOHUYECKUE YPaBHEHMWSA Pa3IMyHbIX NMOBEPXHOCTER BTOPOro nopsagka?
59. KakoBo obuiee ypaBHeEHWEe NOBEPXHOCTW BTOPOro nopsaka?

60. Kak npmBecTun obLiee ypaBHEHNE NOBEPXHOCTM BTOPOro Nopsaka K KAHOHUYeCKOMY Buay?

K Teme 14:
61. Kakoe 4yncso Ha3biBaeTC KOMMAEKCHbIM?
62. KakoBbl (pOpMbl 3aNMCKU KOMMNAEKCHOro ynucna?

63. Kak BbIMONHAKTCS AeACTBUSA CMOXKEHWSA, YMHOXEHUS N AeNleHUA KOMMAEKCHbIX Yncen?
64. UTo Ha3biBaeTcAa MOAY/NEM KOMMIEKCHOrO ynucna?

65. UTo TaKoe ConpsaXXeHHOoe YMCNo KOMMNJIEKCHOro ymucna?

66. Kak BbIMONHSETCSA AeACTBME BO3BEAEHNS KOMNMNEKCHOIO YMcna B CTEMEHb?

67. Kak n3Bneyb KopeHb NokasaTena N U3 KOMMAEKCHOro yucna?

68. Kak reometpuyeckoe n3obpaxaercsa KOMMNJAEKCHOe YMCcno?

5.3 KoHTponbHas paboTa
KoHTponbHasa pa6ota Nel

Tema: Onpegenutenu. leiictBua Hag matpuuamn. ObpaTHas maTpuua.
TWNoOBOW BapuaHT.

2 3-34
2 1-12
3afaHne 1L Bbluncautb onpegenunTtens
6 2 1 0
2 3 0 -f
‘o 0 T
-\ -1
. 1 2
3agaHue 2. Hailtu 2 2 f4)
2 2 3 } % % h
3 4,
3-4 5
3apgaHue 3. HailTu maTpuuy, 06paTHYI0 AaHHOW, WU caenaTb NMPOBepKY 2 -3 1
3 -5 -1
Kputepun oueHku
Ne bannbl OnucaHue
5 5 3afaHune BbINOAHEHO NOMHOCTLIO M abCOMOTHO MPaBULHO.
4 4 3agaHue BbIMOJIHEHO NOMHOCTLIO U MPaBUIbHO, HO PeLleHne COLEePXUT
HEKOTOpble HETOYHOCTU U HeCyLeCTBEHHbIE OLINGKN.
n n 3afiaHne BbINOMHEHO He MOSIHOCTbIO, C CYLEeCTBEHHbLIMMW OWNOKaAMU, HO
3 3
MOAXOL K peleHuto, naes peleHuns, MeTos npaBusbHbl
5 5 3afaHune BbINOMHEHO YacTUUYHO, MMEEeT OWNOKM, OCYLLeCTBeHA NONbITKA
peleHns Ha OCHOBE MPaBWUIbHbIX METOLO0B W UAEH pelleHus.
1 0 3afiaHue He BbINOJIHEHO.

KoHTponbHas paboTa Ne2

Tema: BekTopHas anrebpa.
TwnoBoii BapuaHT.



BO =b. Bbipa3uTb yepe3 a u h Bektop T - —AB + BC +DA.

3agaHue 2. 3Haa, yTo a =ai +5/-K n b =3/+] + pK KONNMHeapHble, HATW Yyncna a wu

3afgaHue 3. MI3BeCTHO, 4TO - 5, =6, a-b =6 .Halitn axb

3agaHune 4. MpoBepnTb KOMMNAaHAPHOCTb BEKTOpPOB a(2;-1;3), b(1;4;2) n c(3;1;1).
KpuTepun oueHKU

No Bannsl OnucaHue

5 5 3afaHue BbINOMHEHO MOJIHOCTLIO M abCONOTHO NPaBUJIbHO.

3afaHue BbINOJIHEHO MO/IHOCTLIO W MPAaBUNLHO, HO PeLUeHne COAEPXNUT
HEKOTOPbIE HETOYHOCTM W HECYLLECTBEHHbIE OLIUOKMN.

n n 3afaHune BbINONHEHO He MOJIHOCTHIO, C CYLLeCTBEHHLIMW OWINOKaMM, HO
NMOAXOL K PeLleHunto, naesa pelweHns, mMeTos npasusbHbl

3afaHune BbINONHEHO YacTUYHO, MMeeT OWMOKM, OCYLLEeCTBNEHA NONbITKA
peLleHns Ha OCHOBE MPaBW/bHbIX METOL0B M UAEH pelleHus.

1 0 3aflaHune He BbINMOJIHEHO.

4 4

KoHTponbHaa pabora Ne3
Tema: lMpamad Ha NA0CKOCTU. NoCKOCTb. [pAmas B NpPOCTpPaHCTBe.
TunoBoO BapunaHT.
3aganne 1 [fOan TpeyronbHuk c sepwuHamu  N(0;7-), £(3;0) n C(0;6). Coctasuts
ypaBHeHUe U HaikTU AnnHy BbicoTbl CU.
3agaHue 2. CocTaBUTb YypaBHeHWe MJOCKOCTU, npoxoasuleli yepe3d Touky M(2, -3; 1)

napannenbHo BekTopam «(-3;2;1) un b(1;2;3).

3apgaHue 3. HaiiTn ypaBHeHue NpsMOii, npoxoasuwiein yepes Touky J1(5;-1;—3), napannensHo
npamoi

P2x +3y +z =6,

[4x -5y - z2+2=0
KpuTepuun oueHKM

Ne Bannbl OnucaHue

5 5 3afaHue BbINOAHEHO NOMHOCTLIO M a6COMIOTHO MPaBULHO.

4 4 3afaHune BbINOJHEHO MOMHOCTbIO W NPaBUNLHO, HO PeLUeHNe COL4EPXUT
HEKOTOPbIE HETOYHOCTU W HECYLLECTBEHHbIE OLLIUBKMN.

3 3 3afaHune BbINOMHEHO He MOMHOCTbIO, C CYLLeCTBEHHLIMW OWINOKaMM, HO
NoAXO[ K pelleHnto, uaes pewweHns, MeTos npaBuibHbI.

) ) 3agaHne BbINOMHEHO YACTUYHO, UMEET OLWN6KHU, ?cym,eCTBneHa nonbITKa
pelweHns Ha OCHOBE NMPaBU/bHbIX METOAO0B U UAEN pelleHuns.

1 0 3afaHne He BbINMOMHEHO.

54 WuamsmnayanbHble joMawHe paboThbl

NO3 «CnCTeMbl NTNHENRHBIX anrebpanyeckKnx ypaBHeHUn»
TunoBo BapunaHT.
3agaHune. [loka3aTb COBMECTHOCTb AAHHO CUCTEMbl NIMHEAHbIX YpPaBHEHWIA N pelWnTb ee
Tpemsa cnocobamu: 1) metogom laycca; 2) maTpuuHbiM MeTohoM; 3) no opmynam Kpamepa.



Kputepum oueHKu

Ne Bannsl OnwucaHune
5 5 3afaHne BbIMONHEHO NOMHOCTbI M abCONOTHO NPaBW/bHO.
3afiaHue BbIMO/IHEHO MOMTHOCTLIO U NPaBUIbHO, HO PeLleHNe COLEPXUT

4 4 HEKOTOPble HETOYHOCTU U HECYLLECTBEHHbIE OLINOKN.

3 3 3afaHue BbINONHEHO He MOJIHOCTLIO, C CYLLECTBEHHLIMU OWMNGKaMu, HO
MOAXOA K pPelleHunto, uaes peleHns, MeTos nNpaBubHbl.

’ » 3agaHune BbIMOMHEHO YaCTUYHO, UMEeT OWMnOKH, qcyLLLeCTBI'IeHa nonbiTKa
pelleHns Ha OCHOBE NMPaBU/bHbIX METOA0B U UAEN peLleHuns.

1 0 3afaHne He BbINMOHEHO.

NA3 «MondapHaa cuctema KoopamHat. KpuBbie BTOPOro nopsagka.
TwunoBoli BapuaHT.
3agaHue.
1) MocTpoiTe KpuBble B MOMAPHOA CMCTEME KOOpAMHAT NO TOYKaMm, faBas 3HauyeHus

yepes NPOMeXYTOK % HauuHas oT (p=0.

2) HaiiguTe ypaBHeHWe MONYYEHHON NUHUM B MNPSAMOYTrONbHOW [AeKapTOBOW cuUCTeMe
KOOpPAMHAT, Hayano KOTOPOi CoBMajaeT C MOMIKOCOM, a MOMOXMWTeNbHas Moayocb abcumce C
NONAPHO OCbIO M MO ypaBHEHWIO ONpefennuTe BMA KPUBOIA

4
P =\ g
KpuTepun oueHkn

No Bannsl OnucaHue

5 5 3agaHune BbIMOMHEHO NOMHOCTbI M abCONOTHO NPaBU/IbHO.

4 4 3ajaHune BbIMO/IHEHO NOMHOCTLIO U MPaBUAbHO, HO PELLEHWNE COLEPXUT
HEKOTOpPble HETOYHOCTW N HECYLLECTBEHHbIE OLUIUOKMN.

3 3 3aflaHne BbINONHEHO HE NOMHOCTLIO, C CYLWECTBEHHLIMU OWNGKaMU, HO
NMOAXOA K pPeLleHuto, naea pelleHunsa, MeTo npasusibHbl.

5 5 3afiaHue BbINONHEHO YacTUYHO, UMeeT OWUNOKN, (icyu_geCTBneHa MonbiTKa
pelleHns Ha OCHOBE MpPaBU/ibHbIX METOLOB U UAEl pelleHuns.

1 0 3afaHne He BbINOJIHEHO.

NA3 «KomnnekcHble Yyucna».
TWNoBOWN BapuaHT.

3agaHue |. HaiiTn KopHM Xi 1 X2 KBagpaTHOro ypaBHeHUs X2- 4x + 13 = 0; HaliTu
(X, +x2\

~] X2 | <X2, a1 .-T,.
3apaHue 2. Haiitn (1 + ~31)

KpuTepun oueHkn

Ne Bannsl OnucaHwne
5 5 3afaHune BbINOSIHEHO MOMIHOCTbLIO M abCONOTHO MPaBUIILHO.
3aflaHne BbIMO/IHEHO MOJIHOCTHIO M NPaBU/IbHO, HO PELLEHUNE COLEPXUT

4
HEKOTOpPbIE HETOYHOCTM N HECYLL,ECTBEHHbIE OLLINGKMN.



3afjaHune BbIMOMIHEHO HE MOJIHOCTLIO, C CYLW,eCTBEHHbIMM OWNOKAMU, HO
NOAXO[ K pelleHnto, naes pelueHns, MeTo NpasusibHbI.

3afjlaHune BbIMOJIHEHO YacTUUYHO, UMeeT OWNOKK, OCyLLecTBeHa NONbITKa
pelweHNs Ha OCHOBE NPaBU/bHbIX METOLOB WU UAEN peLlueHus.

3agaHue He BbIMOJIHEHO.






D)MOXET ObITb pelweHa meTogom Maycca
2)MOXeT 6bITb pewleHa meTogom Kpamepa
3)MOXET 6bITb pelleHa MaTPUUYHbIM CMNOCO60M
4)sBNsieTCA HECOBMECTHOWA.

8. KBagpat moayns BekTopa a =4i +3j +5K paBeH...
n
9. N3BecTHO, YTo \a|=4, b =3.Yron mexay aTUMn BeKTopamu paBeH <p=—. CKansipHoe

npoussefseHne ah paBHO...

10. BekTopbl @ - 2r-2/-3A, b =i -4/ +XxK, ¢ ==2i - K SBNAKOTCA KOMMNJaHAPHbIMU NPUX
pPaBHOM

1)-7,5

2)-6,5

3)-115

4)-10,5.

11. ns OTbICKAHMS pacCTOAHUS OT NPAMON 40 TOYKU NpsAMas A0/HKHA ObiTb 3afaHa ypaBHEHUEM
BMAA

= mt + x().
y =nt+y0
2) —+—-1
a b
3)y =kx+b

4) Ax+By+C=0.
12. KaHOHM4YecKoe ypaBHeHMWe npamoil, npoxogsawer yepes Touky C(5,-1) nepneHfUKyNnsapHoO
npamoii 2x + 3y +6 =0, uMeeT BMg

Xx—b y+1
Do v 3

[x =-2/+5,
2)< v=-3/+1

lc=5/+ 2,

[Y=-<+3
4 =

5 -1

13. YpaBHeHMe NNOCKOCTK, Npoxoaduleli yepe3 Touky 72 1,4,-5) mapannenbHo NAOCKOCTU
YOZ, nmeet Bujg

1)5y+4z =0
2) je= —1
3.y=4

4)r =-5.

14. Ecnu T04KKM /4(5,0) n D(0,-4) sBNAOTCA BEpIMHAMW 3N7IANCA, TO €ro KaHOHWYEeCKoe
YpaBHEHWE NUMEET BUJ






