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HOACHHUATEJBHAS 3AIIACKA

«l'eomempus» ABIAETCS ONHON M3 OCHOBHBIX MWCLMIUIAH, KOTOPHIE M3y4arOTCH
CTy[N€HTaMH-MaTeMaTHKaMd B Hadaje oOOyueHHMs B yHUBepcureTe. [IOHATHA H
OCHOBHBI® (DaKThl ITOH MUCIMILIMHEI HCIOMB3YIOTCS NPH M3YYEeHMM MHOTHX APYTHX
MaTeMaTHYECKUX MHCIMIUIAH, B IIEPBYIO OYEPENb TaKUX, Kak «Jugpghepenyuanvroie
ypasnenusy, «Anzebpa u meopus uuceny, « Mamemamuyeckuii aHanus».

Hesan 1 3ana4uu y4eOHOM AHCIHIIIHHBI

['maBHBIME UeNsiIMH y9eOHON NUCIUIITUHEL «] eomempusny

SIBIISTEOTCAL:
® OCBOEHHE HOBBIX IT0 CPaBHEHHIO C JJIEMEHTapHOIN TreoMeTpHell IpOCTPaHCTB:

MHOT'OMEPHEIX €BKIMIOBHIX, apQHHHBIX M H3ydeHHe (GUTyp IEpPBOro M BTOPOTO

IIOPSIIKOB B 9THX IIPOCTPAHCTBaX;

NpHOOPETEHHEe CTyI€HTaMU 3HaHH B TEOPUHN KPUBBIX M IIOBEPXHOCTEI!;
® OBJaJleHHe OCHOBHBIM METOJIOM HCCIIE[OBAHUS B aHAIUTHYECKONU FeOMETPUH —

METOJIOM KOOpPJIHHAT;

° mnpuobpeTeHye CTyJEHTaMHM JIOCTaTOYHOro 00'beMa 3HaHMi, HABEIKOB H YMEHHIA B
00nacTd TreOMETpHM i HMX WCHONB30BaHMA [PM HM3YYeHMH JPYTHX
MaTeMaTHYECKUX JUCIUILIHH.

Jliis TOCTYDKEHHS 3TUX LIeNel pelaloTcs CIeayoye 3aAaum:
© OIpeAeNAeTCs] IOHATHE I'€OMETPUYECKOrO BEKTOpa KaK Kjlacca SKBHBAJICHTHBIX

HalpaBlIe€HHBIX OTpe3koB. Msmaraercs BexTOpHas anreGpa, HCIOB3yeMas B

HalbHEHIIEM KaK OCHOBHOH HHCTPYMEHT IIOCTPOEHHsS aHAIHTHYECKOM

TEOMETPUH;
® BCECTOPOHHE H3Y4alOTCsl QUIypHl IIEPBOrO H BTOPOTO IIOPSAKOB, SIBILIOIIMECS

OCHOBHBIMH O0BEKTaMHM HCCIIEJOBaHUS B aHATUTHIECKON F€OMETPHUY;
® BBOJITCS OCHOBHBIE THIIEI T€OMETPUIECKHX IIpeoOpa3oBaHuii U MPOBOAUTCS Hes

PacCMOTpeHHs pa3iMIHEIX F€OMETPUI KaK COBOKYITHOCTH MHBapHAHTOB TOM HIIH

HHOMH Ipynisl peoOpa3oBaHMUIL;
© H3JaraloTCs OCHOBBI TEOPUH KPUBBIX M TIOBEPXHOCTEH B TPEXMEPHOM EBKJIUIOBOM

IIPOCTPAHCTBE.

B Hagane W3y4eHMs NUCHUILIMHBI C LENBIO COXPAHEHMS IIPEEMCTBEHHOCTH CO
IIKOJIBHOM reOMEeTpHel pacCMOTpeHHE OTPaHMYHUBAETCS TPEXMEPHBIM €BKIHIOBHLIM
npoctpanctBoM E’. IIpu 3TOM BEKTOPHI B TPEXMEPHOM E€BKIIMAOBOM IPOCTPAHCTBE
E’, IpsMEBIE Ha €BKJIMIOBON IUTOCKOCTH E?, INIOCKOCTH M HpAMSIE B IPOCTPAHCTBE
HM3y4aloTCs BCECTOPOHHE C TOYKM 3peHHS BBICIIEH MaTeMaTHKH. 3aTeM
paccMaTpHBaIOTCA (PUIypHl BTOPOTO IIOPSAAKa Ha IUIOCKOCTH E’ M B IIPOCTPaHCTBE
E.

Hanee paccmarpuBatoTcs adéduHHBIE MpeoGpa3oBaHMsS M JBWKEHHS ILIOCKOCTH
E’ u npoctpancTBa B’ IIHPOKO HCIONB3yeMEIE B HACTOAINEE BPEMS B PasIMYHBIX
rpaU4YecKyX NporpaMMax KOMIIBIOTEPHON T€OMETPHH.

3Ha4uTeNbHAS YaCTh IMCIMIUIMHBI IOCBSINEHa MHOTOMEDHEIM aQ@HHHBIM H
CBKIMIOBEIM IIpocTpaHcTBaM. Onpenensiorcss M H3ydaroTcs (UIypHl IEPBOro H
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BTOPOTO NOPSAIKOB B BEIECTBEHHBIX aQ(GHUHHEIX U €BKIMIOBBIX IPOCTPAHCTBAX; ad-
abuHHbBIE Ipe0Gpa3zoBaHus U JBIKEHUS; ahOUHHAL U eBKIIMA0BA TEOMETpHS.

B 3aKmO9MTENBHBIX pasfienax pPacCMaTPUBAIOTCH OCHOBBI TEOPHH KPHMBBIX U
IIOBEPXHOCTEHN B TpEXMEPHOM €BKJIMI0BOM IIPOCTPAHCTBE.

B Tevenue Bcero mponecca 06y4eHUs] IPOUCXOIUT CUCTEMATHYECKOE H3yUCHHE
reOMEeTPUYECKUX ITPeobpa3oBaHui, NPOBEIECHHE TEOPETUKO-IPYIIIIOBOrO B3IV HA
TeOMETPHIO.

MecTo yueOHOH MHCUMIIMHLI B CHCTEME IIOATOTOBKU CIEIMANNCTA C
BBICIIUM 00pa3oBaHHEM.

Yuebnas mucnvmunHa «[ eomempus» OTHOCHTCS K MOAYJII0 «Ajarebpa H
reomMeTpHs» 1 rocy1apcTBEHHOr0 KOMIIOHEHTA.

Wsyuenve pucnuIuMHbBl «f eomempusn» B TEUYEeHHE BCErO CpPOKa OOYUYEHHS
IIPOXOAHT BO B3aHMOCBSI3H C H3y4YaeMBIMH MApaJUIENbHO THCIIUILIMHAMMU:
«Beeoenue 6 cneyuaneHocmovy, «Anzebpa u meopus wucen», «Mamemamuyeckuii
ananus».

B coorBercTBHM ¢ 00pa3oBaTeNbHBIM CTaHAAPTOM B pe3yJbTaTe H3YUEHHS
IMCLHUILUIAHBI 00yJaronIuics TOKeH:

3HATh:
— BekTops B E’, onmepamyu Haj BEKTOpaMu;
— 3JUIHIICHI, runep6onel,  mapaboibl,  SIUIMIICOMABI,  THIEPOOTOMIE,

11apaboon b, NX KaHOHNYECKHEe YpaBHEHHS 1 CBONCTBA;

— MOHATHA n-MEpHOTO ap@UHHOIO W EBKIMAOBA IPOCTPAHCTB; ad(HHHEIE
pemepEl ¥ KOOPAMHATEI TOYEK; K-MEPHBIE INIOCKOCTH B HUTypPEI BTOPOTO IMOPAAKA B N-
MEPHOM IIPOCTPAHCTBE, IPYIIIEI TeOMETPUIECKUX IIPe00paz0BaHHii;

— TIOHATHSA KPHMBOH M IOBEPXHOCTH B TPEXMEPHOM €BKJIMIOBOM IPOCTPAHCTBE H
AX XapaKTepUCTHKH;

yMeThb:

— BBIIOJHATH  ONEpall¥  HaJ  BEKTOpaMH;  3allUCBIBaTh  ob0umme u
IIapaMeTpU4YECKHE YPaBHEHHMS IUIOCKOCTEH B pa3UYHbIX IPOCTPAHCTBAX, ONPENEIIATh
UX B3aMMHO€ PACIIOJIOKEHHE; HAXOUTh PACCTOSHUA MEXAY IIOCKOCTSMH;

— 110 o0ueMy ypaBHeHHIO GHrypsl BToporo nopsaka B E* u E® ompenenars ee
THII, Pa3sMepHl, DPAcIIONIOXXEHHE OTHOCHTENBHO CHCTEMBI KOOpDAMHAT; IPHBOAUTH
obmee ypaBHeHME OGUIypbl BTOPOro mopsgka B ap(@HUHHOM NPOCTPAHCTBE K
HOPMaJIbHOMY BUIY;

— BBIYMCIIATH KPUBU3HY M Kpy4deHHE KpUBOM, HCIIONB30BATh IMOHATHA IIEPBOM M
BTOpO# QyHIaMEHTAJIBHBIX (OPM IIOBEPXHOCTH [IS €€ HCCIIEIOBAHMS;

BJIAJETh:

— METOJIOM KOOpPJHMHAT, & Takke MeToxaMu AuddepeHInaIbHOM reOMEeTPHUH X
PEILIEHUH FreOMETPHUIECKUX 3a/1ad.

TpeGoBanns Kk KOMIETEeH UM
OcBoenme yuebHOH aucnummebl «'eoMeTpus» HOMKHO 06ECIEYHTH
dopmupoBaHue cinenyomeit 6a30B0ii TPOPecCHOHATBHOM KOMIIETEHIHH:

BIIK-5. IIpuMeHATE OCHOBHBIE anreOpandeckue M TeOMETPHYECKHe IIOHATHS,

KOHCTPYKIIMM M METOABl JUI1 pELIeHUS TEOPETHYECKMX M IPHKIAJHBIX
MaTeMaTH4eCcKUX 3a/1ad.



CrpykTypa yueGHOH AHCUHIIHHbL

JucrMIMHa u3ydaercs B 1 M 2 ceMecTpax OYHOM dopmel 1 B 1,2,3,4
cemecTpax 3a0uHOlN ¢(opM monydeHus Beicliero obpaszoBaHus. Beero Ha usyucHue
yue6HON IUCLUHUILTHHEL «/ eomempus» OTBENEHO:

— Ut o4HOM (OpMEI MONy4eHus BbicHiero oGpasosanus 210 wacos, B TOM
upcne 140 ayAMTOPHBIX 4acoB, U3 HUX: JIEKIMH — 70 4acoB, IPaKTHIECKHE 3aHATHA —
60 1acoB, yrpasiseMas caMocTosTenbpHas pabora — 10 gacos.

— JUIs 3a04HOH (OPMEI MOJIyUeHHs BHICIUEro obpasoBaHus — 34 ayIUTOPHBIX
yaca, U3 HEX 22 Yaca JEeKIdii, 12 4acoB MPaKTHYECKUX 3aHATHH.

TpyZoeMKOCTb y4eGHON AUCIAILTHHEL COCTABIAET 6 3aUeTHBIX eIMHMLI.

dopMa TeKyIeil aTTecTalMu: Sk3aMeH B 1 W 2 ceMecIpe THEBHOH bopMeI
o6yueHus, BO 2 1 4 ceMecTpax 3a04HOH GOpMEI 00y IeH.




CONEPXKAHHE YYEBHOI'O MATEPHAJIA

Paznes 1. BekTopsl

Tema 1.1. Beegenmue.

Pojip reoMeTpiH B MaTeMaTHKe M €€ NpuIoxeHusx. IIpeamer M MeTombl

AHAJIUTUYECKOW FEOMETPHH.

Tema 1.2. [lonsiTue BeKTOpA.

HanpaBneHHsle  OTpe3KH. BeKTOpPBl  KaK  KJIacChl  3KBHBAJICHTHBIX
HalpaBJIeHHEIX OTpe3koB. J[nuHa BekTopa. OTKNaibIBaHWE BEKTOpa OT TOYKH.
BemuuuHa yria Mexny BekropamH. KosvHeapHBle M KOMILIaHApHBIE CHCTEMBI
BEKTOPOB.

Tema 1.3. JinuHelHbIe ONepalHH HAJ BEKTOPaMH.

CroxeHHe BEKTOPOB, CBOMCTBA OIepanyy CIOKEHHsA. Y MHOXKEHHE BEKTOPOB Ha
yucia, cBoMcTBa 3Toi onepannu. JInHelHbIe KOMOMHAIMH BEKTOPOB.

Tema 1.4. [Ipoexunm.

OmnpeneleHHsT W OCHOBHBIE CBOMCTBA IIapajlIEIbHOTO IIPOEKTHPOBaHHA Ha
IUIOCKOCTH U B IIPOCTPAHCTBE.

Tema 1.5. Basuchbl H KOOPpAHHATHI BEKTOPOB.

JIuHelHO 3aBHUCHMBIE M JIMHEHHO HE3aBHCHMEIE CHUCTEMBI BEKTOPOB. ba3ucel u
KOOpAHUHATH! BeKTOpoB. OpueHTalus IpsAMOH, INIOCKOCTH U IIPOCTPaHCTBA.

Tema 1.6. HoaunnHelinbie onepanHy Hal BEKTOPaMH.

CkanspHoe MpOU3BEJEHHE BEKTOPOB. BEeKTOpHOE MPOM3BENCHHE BEKTOPOB.
CMemanHoe mpousBenenue BekTopoB. DopMynsl npeobpa3oBaHHs KOOPAHMHAT
BEKTOPOB.

Pasgen 2. lIpsambie H NI0CKOCTH

Tema 2.1. CucreMbi KOOpAUHAT. DUTYphI H YPAaBHEHHS

Addunnsie perneps! (1eKapTOBEI CHCTEMBI KOOPAMHAT) Ha IIPSIMO, Ha IUIOCKOCTH
1 B mpocrpaHcTBe. KoopauHaTsl TOYKM B naHHOM penepe. OpTOHOPMHPOBaHHEIC
penepsl  (IIpAMOYTOJNBHEIE [NEKapTOBBl CHCTEMBl  KoopauHat). IlomsapHsre,
chepuyecke W [WIMHIDHYECKME  CHCTeMBl  KoopauHar.  Dopmyisl
npeobpazopanna ahGUHHEIX KOOpAMHAT TodyeK. J[Ba OCHOBHEIX crmocoba 3anaHus
urypsl: napamerpusanus GUrypsl ¥ 3aJaHue QUIYpPHI C IIOMOLIBIO YpaBHEHHUA.

Tema 2.2. Ilpsimble Ha nuiockocta E2,

PasiuuHBle BUABI YpaBHEHHH mpsMoi Ha mmockocTH. OmnpeneneHrne B3aHMHOIO
PacIIONIOJKEeHHe JBYX NPSIMBIX Ha IUIOCKOCTH IO MX ypaBHEHHAM. [Iydox mpsAMEIX.
@opMyIibl IS BEIYHCIICHUS PACCTOSHHSA OT TOYKM [0 MPAMOM M BEIUYUHEI yria
MEXIy HpSIMBEIMHA. ['eoMeTpH4YecKHil CMBICI JIMHEWHOIO HEpPaBeHCTBa C JBYyM:
HEU3BECTHHIMH.

Tema 2.3. IliockocTH 1 NpsiMbie B mpocTpancTse E°.

Pasnu4Hble BUABI YpaBHEHMH IUIOCKOCTH B InpocTpaHcTBe. OmpeneneHue
B3aMMHOTO PacIloJIOXKeHHe ABYX IUIOCKOCTeH 10 MX ypaBHEHHAM. Pa3invHbIe BUIBI
ypaBHEeHHWI npsMod B mpocTpaHcTBe. OIpelieneHHe B3aMMHOIO DPAacIOIOXKEHHE
NpSAMEIX ¥ IUIOCKOCTEH B IPOCTPAHCTBE IO KX YypaBHEHHsM. (DOpMyNbl i



BEIYHCJIEHHS PACCTOSHHN OT TOYKHM 10 NPAMOH M OT TOYKH JO INIOCKOCTH B IIPO-
nmpocTpaHcTBe. 'eoMeTpudecknit CMBICI THHEHHOTO HEPABEHCTRA C 3 HEU3BECTHBIMHE.

Pazgen 3. @urypbi BTOpPOre nopsyaKa

Tema 3.1. Sanunc, runepdosaa, napadosa.

DIIMIIC — pa3lHdYHBIe OIpefelleHHs, KaHOHHYECKOe ypaBHeHHe, (OKYCEHI,
skcleHTpucuTeT. [ nnepbona — onpeneneHue, KaHOHHIECKOE ypaBHEHHE, QOKYCH,
SKCLIEHTPHUCHUTET, aCHUMITOTHL. JIMpeKTpuchl 3iunca u runepboner. IlapaGona —
KaHOHMYECKOE ypaBHeHHe, ¢okyc u mgupekTtpuca. llapamerpuueckue 3amaHUA
SIIHIICA M TUnep6obl. YpaBHEHHS JJUIHIICa, TUNEep60IEl ¥ napabobl B MOISIPHEIX
xoopauHaTax. KacarenpHble K OJJUIHICY, rumepboie, mapaGone. Onrtudeckue
CBOMCTBA 3JLIHIICA, THIEepOOIIE], 1apabobI.

Tema 3.2. ®HrypsI BTOPOro NopsaKa Ha miockoern EZ.

O6mmee ypaBHeHHEe (UTypHl BTOPOTO MOPsiiKa Ha IIOCKOCTH, NPUBEICHUE €To K
KaHOHHYECKOMY BHIY. JIeBSTH TUIIOB GHUTyp BTOPOIrO IOPAIKA Ha IJIOCKOCTH.

Tema 3.3. ®uryps! Bpaumenus. [{uauagpriecksHe H KOHAYecKHEe GATYpPHIL.

@urypsl BpallleHHs, IWIKHIPUIECKHEe ¥ KOHHYeCKHEe QHIypEl B IIPOCTPAHCTBE.
[IpeoGpa3zoBaHue CXaTHsA IIPOCTPAHCTBA M Ilepexol] OT GUIyp BpalleHHSd BTOPOTO
nopsimka K ¢Qurypam oOmero BuAa.  OJIMIICOMIBI  BpallleHWs, TPEXOCHEIE
SIUTAIICOMABI. DimuITHYeckue mnapabomounsl. OXHOIONOCTHEIE M JBYIOJIOCTHBIC
runep6osnouasl. IMIHHAPE! BTOPOro MOpPAAKa — SIUIMITHYECCKMH, napaboindecKui,
runepbonudeckuii. KoHycBl BTOpOro nopsuka.

Tema 3.4. @urypsl BTOporo nopsiika B npocrpancrse E°.

ITonsiTie QuUrypsl BTOpOr0 MOpsAAKa B IIpocTpaHCTBE. Meton CedeHHH
rccaefoBanus GOPMBI IPOCTPAHCTBEHHOM QUTYpHl Ha IIPUMEpPE TUNEPOOIAIECKOro
napabonouga. Omnucanwe ©GUryp BTOpOro IOpAAKA B TPOCTPAHCTBE, KX
KaHOHHMYECKHE ypaBHeHMs. lIpsMoinuHelHBle 0Opasyrolye OXHOMOJIIOCTHOTO
runepbonona u  rumepbomuueckoro  mapabonmomzma.  Ilmockue — ceueHHA
IPOCTPAHCTBEHHBIX (GHUIyp BTOPOTO IOPSIKA.

Paszgen 4. Apdbunnbie npeoOpa3oBaHHA ¥ IBHIKEHHS

Tema 4.1. ApdunHbIe npecdpazoBanus miockoctd E? u npocTpancTsa E.

Omnpenenerre, IPUMEPsl M OCHOBHBIE cBolcTBa ad¢uHHBEIX mnpeobpasoBaHmii
IUTOCKOCTY ¥ HpOCTpaHCTBa. JIMHEHHEIH omepaTop, MHIYIMPOBAHHEIH apOHUHHEIM
npeobpasopanneM. KoopauHatHoe BepaxkeHWe addHHHOrO mpeobpasoBaHus.
["eoMeTpUYECK il CMBICI OIIPEAENUTEN MATPULB! ahHHHHOTO Ipeobpa3oBaHusL.

Tema 4.2. [IBuscenus niuockocerd E? m npocrpancrsa E°.

Onpenenenune, OpyMepEl W OCHOBHBIE CBOMCTBAa /BIKEHMH IUIOCKOCTH H

npocTpancTBa. KoopauHarHas 3amuchk ABKeHUs. OmmcaHue IBMXEHHH ILTOCKOCTH

2 3
E® u mpoctpancrea E°.

Pasznen 5. AgpdpuHubIe NpocTpaHCTBA
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Tema 5.1. Ompenenenne, npaMepbl H NpocTeliline cBolicTBa ap@UHHOTO
,- MpPOCTPAHCTBA.
ITonarue adPUHHOrO MPOCTPAHCTBA U €r0 MPOCTEHIlNe CBOMCTBA, BEITEKAIOIINE
. n3 akcuoM. [Ipumeprr. Apudmernueckoe adhUHHOE IPOCTPAHCTBO.
: Tema 5.2. Ilinockoctr B addUHHOM MPOCTPAHCTBE.

i [Noustne k-mepHoii urockoctd B adpdurHOM mpoctpanctBe A". Havanpras
. TOYKa M HaIpaBIAIOLIEE IPOCTPAHCTBO IUIOCKOCTH. AdQUHHBIE TNpsAMEIE H
| runepmiockoctd. Ilepecedenune mmockoctedl, adduuHas 0007d0YKa MHOMKECTBA
' To4eK. AGQGOHHHO He3aBUCUMEBIE CUCTEMBbI TOYEK. THIBI B3aMMHOIO PacIIOIOXKEHHS
E IBYX ILIocKocTel B ahppUHHOM IpocTpaHcTBe. XapaKTepUCTHKA Iaphl INIOCKOCTEH.

Tema 5.3. Cucrembl KoopauHAT B aPHHHOM MPOCTPAHCTBE. Y pPaBHEHHS
IJIOCKOCTEiH.

AddurHbIe perepsl 1 KOOpAWHATH To4YeK B ahduHHOM npocTpancTBe. DOpMYIIB]
npeobpaszoBaHus koopauHaT. OOIpe U mapaMeTpudecKre YpaBHEHHs ILUIOCKOCTH B

appurHomM npoctpanctBe A". OmpeneneHre B3aHMHOTO PpACIONIOKEHHE IBYX
IIJIOCKOCTEH.

Tema 5.4. ApdpuHHBIe OTOOpANKEHHS.

[Tonsitme addunHOrO OTOOpaxkeHMs adduHHBIX mnpocTpaHcTB. OgHOpOXHAS
gacTh adduHHOrOo orobpaxenws. OOpa3z mnockoctd mnpH adhduHHOM
orobpaxxennu. Koopnunarnas zanuce adpduraoro orobpaxenus. Mzomopdusm
apuuHpx  mpocTpaHcTB. ABToMOpdu3MBl  (adduHHBIE npeobpazoBaHM)
abduaHOrO ImpocTpaHcTBa. AdQUHHO dKBHBalleHTHBIE urypel. I['eomerpus
ahGUHHOM TPYIIIIHL.

Tema S.5. bapuuedTpHyYeckHe JiHHeliHble KOMOHHAUHH TO4YeK H
OapHIEeHTpHYECKHE KOOPANHATDI.

Bapunentpuyeckue JuHeHHbIe KOMOMHAINN ToYeK ad(PUHHOro IIpOCTpaHCTBa.
ITeHTp TSXKECTH CHCTEMBI MaT€pHAIBHBIX TOYEK. bapulieHTpuYecKre KOOPIUHATHI
TOYEK OTHOCHUTENBHO a(PUHHO HE3aBUCHUMOUA CHCTEMBI TOYEK.

Tema 5.6. [lapannenenuneabl H CHMILUIEKCHI B BellleCTBEHHBIX addHHHBIX
npocTrpaHcTBax. Boimykibie GpUrypbl.

n -MEpHEI NapajuieNenunes B BelecTBeHHOM ah@UHHOM IMPOCTPaHCTBE U €ro
DJIEMEHTHl. # -MEpHBIN CHMIUIEKC B BelleCTBeHHOM ab(HHHOM IIpOCTPaHCTBE U
ero sneMmeHThl. IIOHsATHE BHIYKIOH QUIyphl, IpuMephbl. Brimyknas o6oiodka
MHOJXX€CTBA TOYEK.

Tema 5.7. ®urypbl BTOpPOrc mnopsigka B BellleCTBEHHBIX a(p@HHHBIX
NPOCTPaHCTBAX.

Qurypsl BTOpOro Imopsaka (KBaApHKH) B BelleCTBEHHOM apGdUHHOM

npoctpaictBe A". [Ilepecedenne KBaOpWKH C IPAMOH. ACHMIITOTHYECKHE
HampaBleHusd. JIMHMM SImMnTadeckoro, IunepboIMYecKkoro, napabonudecKkoro
THTIOB Ha mnockoctd E’. INpuBeneHue ypaBHeHH KBaAPHKH K HOPMAIBHOMY BHJLY
c nmoMomplo Ipeobpa3zoBanus koopauHat. AddunHas wiaccubUKalys KBaJpUK B
BemecTBeHHOM adduHHOM mpocTpanctBe A". AddunHas xinaccudukamus TUHAMR
BTOpOro nopszaka. AdbduHHas kiaccuHuKalnys IOBEPXHOCTEH BTOPOro MOpsAAKa.




Pa3zgen 6. EBKIMICBLI IPOCTPAHCTBA

Tema 6.1. EBKJIHACBbI BEKTOPHbIE MIPOCTPAHCTBA.

[ToHATHE eBKIMIOBA BEKTOPHOrO IIPOCTPAHCTBA, [IpUMepsl. OpTOHOPMUPOBAHHEIE
0a3KChl 1 OPTOrOHANBHEIE MaTpULbl. OpTOroOHAJIEHOE NONOJIHEHHE TOAIPOCTPAHCTBA.
Martpuia I'pama cricTeMBl BEKTOPOB.

Tema 6.2. EBKIKHIOBbI TOYEYHbIE NPOCTPAHCTBA.

TonsTHE M -MEpPHOTO  €BKIMIOBA  TOYEYHOIO  IIPOCTPAHCTBA E".

OpronopMupoBaHHEIe perepsl. [Liockoctu B mpoctpanctse E", oproroHanbHOCTH
mrockocteit. Illapel, cdepbl, CUMIUIEKCH, NapaUlelleNunentl B E€BKIUIOBHIX
IPOCTPAHCTBaX. BEIUHCIEHHE pacCTOSHUN MEXTy ABYMs IUIOCKOCTSMH. OOBEMEI
TIapauIeNIeIIMIe OB U CUMIIIEKCOB.

Tema 6.3 /IBuskeHHs] H eBKJIHI0BAa FéOMETPHSL.

I'pynna npmwxeHuii mpocTpanctBa E'. EBKIMIOBO 3KBHBalIeHTHBIE (QHIYpEI M
eBKJII0BA TEOMETPHSL
Tema 6.4. PHrypb! BTOpOro nopsiika B eBKJINI0BBIX NPOCTPaHCTBAX.

KanoHu4eckoe ypaBHeHHE KBaApuku B npocrpanctee E". [TpuBenenue obmero

YPaBHCHHs TTOBEPXHOCTH BTOPOr0 IOpsAKa B IIPOCTPAHCTBC E3 K KaHOHHYECKOMY

BULY.
Pazgen 7. KpuBble H NIOBEpPXHOCTH

Tema 7.1. KpuBbie B npoctpancrse E’.

CrocoOsl 3amanus KpuBbIX. [Ipumepsl. KacarensHas mpsMas B TOYKE KPHBOH.
Brruncnenvie auuHel Ayru KpuBoil. HarypanbHas mapamerpusanus. Pemep ®pene.
®opmynel Opene. KpuBusHa u kpydeHNEe KPHBOH.

Tema 7.2. IloBepxHOCTH B npocTpancTse E°.

CmocoGrl  3amanmsa moBepxHocted. I[lpumepsl. KacarenbHas IpOCTpaHCTBO,
KacareJbHas IUIOCKOCTh M HOpMalk B TodkKe IoBepxHocTH. Ilepsas
bynmameHTanpHas ¢opMma moBepxHOCTH. HopManpHas KpHMBH3HA IOBEPXHOCTH.
Bropas ¢ynmameHnTanbHas ¢opMa NOBepXHOCTH. [ 1aBHBIE HaNpaBleHHs U INIaBHEIE
KpuBH3HEL [loNHas U cpenHAs KpUBH3HA. THUIIBI TOYEK Ha IOBEPXHOCTH.
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VUEBHO-METOJIUYECKAS KAPTA VYEBHOH JACHHUAILIAHbBI
IaeBHas GopMa 1oiryyeHus 00pa3oBaHus]

KonugectBo ayIUTOPHBIX 4YacOB
S Hazpanue paszaeina, TEMBI 2 5 g el o E‘>
5 3 gggaésgégo X
2 & 8 g 2 a | S 5 =
g ) o E g E 151 2 ©
5 B |8 s ° S 8 8 a
= s S |8 |¢T 6
1 2 3 4 5 6 7 8 9
1 cemecmp
BexTopbl 14 12 2
1.1 | Beenenue 1
1.2 | TTousTHE BeKTOpa 2 Ompoc
1.3 | Jlumeiiusle omepauuu  Hajg | 2 Ompoc
BEKTOpaMH
14 | ITpoexiun 2 Onpoc
1.5 | basucsl u KOOpDAHMHATHL | 2 Omnpoc
BEKTOpPOB
1.6 | [MomuivHedHble Omepanuy Hag | O KoHTpomsHa
BEKTOPaMH s pabora
2 | IIpsiMble H IVIOCKOCTH 11
2.1 | Cucrems! xoopaunar. Ourypsr | 3 Wnpusunya
1 ypaBHEHHS NBHOE
3aganne
22 | Ipsmere ga mwiockoctu E’ 4 Tect
23 |Ilnockoct u Tmpsamele B| 4 KoHTpom:Ha
npoctpanctse E’ A paboTa
3 | durypsl BTOpOro NopsiiKa 9
3.1 | Dnnumc, runepbona, 3 Tect
napaboia
3.2 | durypsl BTOpOro Nopsjka Ha 2 Wnnmsunya
mrockoctd E JIEHOE
3aiaHHe
3.3 | ®uryps! BpameHus. 2 Ompoc
IMunmuaapuyecKue U
KOHWYECKHE GUTYPHI
3.4 | @durypsl BTOPOro NOpsA/Ka B 2 Ompoc




P— P —

11
npocrparcrse E’
Bceero 3a cemectp 36 30 JK3aMeH
2 cemecmp
4 | Abdunnnie 6 6
npeoGpa3zoBaHud 7|
ABHKEHHS
4.1 | ApdurHBIe NpeoOpa3oBaHUs 4 4 Ompoc
mwiockocTi EX 1 mpocTpalcTsa
E3
42 | NTpmxenus mwiockoctd E? u| 2 2 Kontpomsna
npocTpascTsa E’ st pabota
| 5 | AdbduHHbIE NPOCTPAHCTBA 14 10
51 | Ompenmenenue, mpuMephl Hu| 2 Omnpoc
mpocTeime CBOMCTBa
abdGUHHOTO IPOCTPaHCTBA
52 |IInockoctu B  addunHOM | 2 2 Omnpoc
IIPOCTPAHCTBE
5.3 | CucteMsl KOOPIHHAT B| 2 2 KonTpomsHa
apdhuHEHOM IPOCTPAHCTBE. 51 paboTa
YpaBHEHHUs INIOCKOCTEH
54 | AbdunHEIE OTOOpaKEHHS 2 Onpoc
5.5 | BapulleHTpHYECKHe JHMHEeHHbIe | 2 Onpoc
KOMOMHAIIH TOYEK 5
OapurieHTprIeCcKIe
KOOPIMHATEI
5.6 | [Tapamnenenunens: u| 2 4 Onpoc
CHMIUIEKCH B BEIECTBEHHBIX
apPUHHEIX  IPOCTPaHCTBAX.
BrImykiisie GUTypEI
5.7 | ®urypsl BTOpOro mopsaxka B| 2 2 WUnymBunya
BEIIECTBEHHBIX apPUHHBIX JbHOE
MIPOCTPAHCTBAX 3a[1aHuc
6 | EBkiInI0BbI NPOCTPAHCTBA 8 6
6.1 | EBKIHOBEI BEKTODHBIE | 2 2 Ompoc
IpPOCTPAHCTBa
6.2 | EBKIIMTOBEI TOYEYHBIE | 2 2 KoHTpomnsHa
IIPOCTPaHCTBA s paboTta
6.3 | JIBrKeHHs ¥ eBKmmoBa| 2 Omnpoc
reOMEeTpHs
6.4 | Qurypsl BTOpOro Iopsmka B| 2 2 Wrnusrnya
€BKJIMIOBBIX IIPOCTPAHCTBAX JIHOC
3aflaHue




7 | KpHuBbie H NOBEPXHOCTH 6 4

7.1 | Kpusre B mpoctpanctse E’.| 2 2 Onpoc
CroocoOBl  3afaHusi  KpPHBBIX,
KPUBH3HA U KPYUECHUE KPHUBOM

7.2 | IloBepxHOCTH B NpOCTpaHcTBe | 4 2 KonTponbHa
E*. s paGota
Bcero 3a cemecTp 34 30 4 DK3aMeH
Bcero mo yuebuoii | 70 60 | 10

JHCIHIIJIHHE
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YUEBHO-METOIAYECKAS KAPTA YYEBHOM JACHATLINHBI

3aounas opma monydeHns 06pa3oBaHusa

KomugectBo aAyaUTOPHBIX HYACOB | m
) S =)
0:)( Hassanue pasjena, TEMBI E qﬁ) E B é‘:
22 ’ s |BE|de|5g| g (B EE
5 B gﬁgggggéws
g = E & E 6|8 o E §h
= = 1S |8 g | ®
1 2 3 4 5 6 7 8 9
1 | BekTopbl 8 6 KoBTpOINBH
as pabora
1.2 | ITonsTue BeKTOpA. 4 2 ompoc
L3 | JIuneitusie omepanuyd  Haj
BEKTOpaMH.
15 | basucsl 7 KOOPOMHATHI
BEKTOPOB.
1.6 | [TonunuHelinsle onepaiyu Hay | 4 4
BEKTOpaMH
2 | IIpsiMble W MJIOCKOCTH 6 6 KorTtpomeH
as pabora
22 | IIpsmple Ha muockoctn E 4 | 4
23 |IlmockocTH ¥ TpsMBle B| 2 2
npocrparcTee E?
3 | ®urypsl BTOPOro mopsiiKka 4
3.2 | @urypsl BTOpOro HOpsAKa Ha | 2 KonTtpomsr
mrockocTd E’ as pabora
3.4 | Qurypsl BTOpOro mopsaka B| 2 onpoc
npocTpancTse E*
4 | Abpnunnie mpeoGpaszoBannusi| 4
¥ IBAKEHAS
4.1 | Abpunnsle npeobpa3zoBaHus | 2 ompoc
mwiockoctTu E’M  mpocTpaHcTBa
E3
42 | Ilewxenus mwiockocty E? u| 2
npoctpanctsa E*
Bcero: 22 | 12
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HH®OPMAINUAOHHO-METOIUYIECKAS YACTD
Ilepetuenb OCHOBHOM JINTEPATYPhl

1. Ilemposa B.T. Ananurudeckas reomerpus. Yuebuuk. — M., Knopye, 2020. -
426 c.
2. Kononoe C.I. AHanuTHuYecKas reoMeTpus: yueOHoe nocodbue. — Munck: bI'Y,
2014.-238 c.
3. Mooenoe II.C., Hapxomenxo A.C. COOpHHK 3amad IO aHAIMTHYECKOH
reoMeTpuu: yuebHoe nocobue. — M., Hayka, 1976.— 384 c.
4. Bypoyn A.A., Mypawxo E.A., Tonkaues M.M., @edenxo A.C. COopHUK 3a1a4 110
anrebpe M aHaIMTHYECKOd reomerpuu: yuebHoe mocobme. — MuHCk:
Vuusepcurerckoe, 1989. — 285 c.
5. Tuddepennuansuas reomerpus. Ilon pemaxnmeit A.C. ®@enenko: yueGHOe
rocobue. — Munck: BI'Y, 1982. — 255 c.
6. COopHMK 3amad M ynpaxHenud no mucddepenimansHoii reomerpur. Ilox
penakiuesi A.C. ®depmenxo: yuebHoe mocobue. — 2-e H3JaHME. M: Hayxka,
['naBHas pen. ¢us.-Mar. IuT., 1979. — 272 c.

Ilepeyenb JOMOJHHTEILHOM JHTEPATYPHI

1. Kocmpuxun A.H., Manun FO.H. Jluneiinas anre6pa H reoMeTpus: ydebGHoe
nocobue. — M., Hayxka, 1986. —-303 c.

2. E¢pumoe H.B., Pozendopr O.P. JluneiiHas anrebpa 1 MHOTOMEpHast r€OMETpHS:
yueGHuk. — M., Hayxka, 1970. — 527 c.

3. ITocmnuxoe M. M. AHanuTryeckas reoMeTpus: yaebHoe nocobue. — M., Hayka,
1973.-751 c.

4. IMocmnuxoe MM. Jlexkuun mno reomerpun. Cemectp 1. AnamuTHYecKas
reoMetpus: yuebroe nmocobue. — M., Hayka, 1979. — 336 c.

5. Munosanoe M.B., Teiuxeeuy P.H., @edenxo A.C. Anrebpa U aHanuTUYEeCKas
reoMeTpHs: B 2 4.: yaeGHoe nocobue. — Munck: Beimaiimas mxona, 1984. — 9. 1.
-302c.

6. Munosaroe M.B., Tonxavee M.M., Toiuxesuy P.H., ®Peodenro A.C. Anrebpa u
aHAJIMTHYecKas IeOMeTpHs: B 2 4.. yuyeGHoe mocobue. — MuHcK: Brumsiimas
mkoina, 1987. — 4. 2. — 269 c.

4. Anexcanopoe I1.C. Kypc aHAIUTH4eCKO} I€OMETPHH M IMHEHHOH anreOpsr:
yuebHUK. — M., Hayka, 1979. -512c.
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Mepeuenb peKOMeHIyeMbIX CPeACTB AHATHOCTUKH H METOAHKA
dopMupoOBaHHs HTOrOBOH OLEHKH

JUis OLEHKH COOTBETCTBHsS MOCTHDKEHMHA ¥ YPOBHs 3HAHMH CTyHEHTOB
TpeGOBaHMAM IIPOTPaMMbl  HCTIONE3YETCs CIEMyIOIUi  JANArHOCTHYECKHH
UHCTPYMEHTapHii:

— KOHTPOJIbHEIE PaOOTEI,

— YCTHBIH OIIPOC;

— HMHIWBHIyaJbHbIC 3a1aHU,
- TECTBL.

Ilpy OLEHVBAHHM YCTHHIX OTBETOB YYMTBIBAIOTCA IIOJIHOTA, roy6una,
060CHOBAHHOCT M TOYHOCTh H3JIOKEHMS MaTepHajia, CTENeHb OCO3HAHHOCTH
M3yYEHHOTO MaTepuana, MOATBEPKICHHE TEOPETHIECKHX ¢baxkToB IpUMEPaMH,
IPaMOTHOCTB PE1H.

OneHKa 3a BHIIOJTHEHHE HHAWBUAYAlBHBIX 3aJaHUN OTPAXKaeT CTENCHb
CaMOCTOSITEIbHOCTH  BBHITIOJHEHMS 3aJaHus, COOTBETCTBHE TEOPCTUICCKHM
MIOJIO’KEHHUSAIM, TBOPUECKHUH MOAXON.

dopMoii TeKyllled aTrrecTally IO IUCIUIUIAHE «eomempus» yIeOHBIM
IUIAHOM MPeLyCMOTPEH K3aMeH.

Ipu $hOpMUPOBAHKMH MTOTOBOM OLECHKH HCIIONB3YETCS peliTHHrOBas OLICHKa
3HaHUH CTyHEHTa, JAlOlIas BO3MOXXHOCTb IMPOCIEIUTh W OLECHHUTh AHHAMUKY
mporiecca JOCTIDKEHH Lienelt obydyenus. PeHTHHIoBas OlEHKa Npe/lyCMaTpuBacT
MCTIONB30BAHAE BECOBEIX KOO(DGHIMEHTOB JUIi TEKyIIEro KOHTPOJs 3HAHMH U
TeKyIel aTTecTalyy CTYAEHTOB II0 IVCIHUILIHHE.

BecoBrle K03G(HUUMEHTH], ONpENECIAOMIE BKIaN TEKyIIero KOHTPOIA
3HaHW ¥ TEKyIIeld aTTecTalliy B PEUTHHIOBYIO OLICHKY:!

- KOHTpOJbHEIE PaboTsl — 40 %o;

- WHIMBYAyalbHEIE 3ananus — 20 %;
— ycTHEI# onpoc — 20%

- TecTsI - 20%.

PeifTuHroBas OIleHKAa MO JUCIMIUIMHE PAacCUMTHIBAETCS HAa OCHOBE OLCHKH
TeKylllell YCIeBaeMOCTH M JK3aMEHAIlIOHHON OLEHKM C yYeTOM MX BECOBBIX
k03 }HUIHEHTOB. Bec OHEHKM MO TeKyllled YCIEBAEMOCTH COCTABIACT 40 %,
9K3aMeHaMOHHON oueHKH — 60 %.

IpuMepHbIi NepeueHb 3a]aHMi 115 ynpaBJisieMoil caMocToATeIbHOH
paboThl CTYIEHTOB

Tema 1.6. loauanHeiiEble oNepaniy HaJl BeKTOpaMu (24.)
®opma konmponsn - Konmponvnas paboma Ne 1 (npumepHbLli 6apuUanm).
1. Ilycte M — Touxa mepecedeHws MefuaH TPEYroJbHHKA ABC | Bripasute

—— ————— ——

MA,MB,MC

BEKTOPEI yepe3 BEKTOPBL 4 = AB 4 b=BC,

2. Ilycte (#,7.k) _ TpaBeii  OPTOHOPMUPOBaHHEIH 6asuc. JlaHBI BEKTODHI
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pexropa @ =a—2b +¢ p 6aznce (i,755); 2) pemrauny yria mexay Bexropamu b
u €5 3) nnuHy Bexropa € X b; 4) cmewmannoe nponspenenne bd.

p=d+b-¢, oopy @b,C~ yommnanapusie BEKTOpHI
b

3. Haligute miiMHy BEKTOpa

Taxme, uto |41=3: 161=2, |€1=5; penuuuner yrnos Mexmy Bexropamu 4 u 2> a

a

Taroke Mexay O u € papub 3
4. OOpeM mapajenenunena ABCDA'B'C'D pasex 10. E,F,G- 1ouxm
TepeceueHns IWaroHalell IpaHed NapaUleNelunena, HE NPOXOIAIIHX Hepe3

BEpIIUHY A. Haiinute 06neM IMpaMUIBI AEFG.

5. ABC _ paBHOCTOpOHHHMI TPEYTOIBHUK, BIMCAHHBIA B OKPYXXHOCTB pajiyca R,

2 2 2
M — TouKa OKPYXXHOCTH, OTJIHIHAA OT 4,B,C. Haiinute IM4| +|MBl +IMC| )

Tema 2.3. Il10CKOCTH H NpsiMbieé B IPOCTPAHCTBE E? (24.)
®opma konmponn - Konmponvnan paboma Ne 2 (npumeproiii eapuanmy).
x=-1+3t,
y=2-2t.

1) Jins mpsmo#t A HalifuTe: HANpPABJLIOIMKA BEKTOP; HOpPMAaJbHBIA BEKTO]
yrioBo#t koadduiieHT; obiee ypaBHeHHUE.

1. JlaHa nipsimast A: {

2) HanummuTe ypaBHEHWS IPAMBIX A, H A,, TapaulenbHBX A B OTCTOSAMHX
A Ha paccrosirme d =+13.

3) HaifuTe TOUKy, CAMMETPHIHYIO Touke M (6,6) OTHOCHTENEHO npsamoit A.

2. Ilaus Touxa A(3,5) u B(—1,-2). Ha npamo#i 7x —6y +1=0 Ha#aure TOUKY |
TaKylo, 4TO IUIOMa/b Tpeyronsauka ABC pasHa 1.
. 6x+2y—-z-9=0,
3. Hailinure TOUYKM IepecedeHHs  IIPSIMOH
3x+2y+2z-12=0

KOOpAWHATHBIMH INNIOCKOCTAMH.

4. JIys cera mpoxomuT depe3 Touky M,(l,—1,—1) mu, OTpasMBUINCH OT
TIOCKOCTH T:X—y —z—6=0, mpoxomuT depe3 Touky M,(-1,2,0). Hamummare
YyPaBHEHHsT MPSIMBIX, COJEPXKAIIMX COOTBETCTBEHHO JIyHH NaJalomuil o
OTpaXK€HHBIH.

Tema 3.2. ®urypbi BTOPOro Nopsiaka Ha MJIOCKOCTH E? (24.)

®opma konmpona - Hnoueudyansnoe 3adanue (npumepHole 6apuanmot).
1. OnpenenuTe THII, pa3MepsI M PacHoJIOXeHHe QUIrypbl BTOPOTO OpszKa,
3aaHHOH JaHHBIM ypaBHeHHeM. ClenanTe pUCyHOK.
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6xy+8y* —12x-26y+11=0.

2. OnpeneluTe THII, pa3sMepPsI U pacrionoxenue Gurypsl BTOpOro nopsaxa,
3a/laHHOM JaHHEIM ypaBHeHHeM. Cuenaite pUCyHOK.

4x* +12xy—y* -8x—12y—-5=0.

3. Onpenenure THII, pa3sMepEl H PacojiokeHHe (QUIypbl BTOPOTO IIOPS/IKa,
3aIaHHOM JaHHEIM ypaBHeHHeM. Clenalre pUCyHOK.

16x* + 24xy +9y* +110x — 230y — 475 =0.
4. OmnpeienuTe THIL, pa3MePhI X PACIONOXEH!E GUTYPBI BTOPOTrO HOPAAKa,
3aaHHON HaHHEIM ypaBHeHueM. ClenanTe pUCYHOK.
5y +12xy —12x-22y-19=0.
; 5. Ompe/iemiTe THIL, pa3MepH! ¥ PAcroNoxeHne GUrypsl BTOPOro Mopsaka,
3a1aHHO# JaHHEIM ypaBHeHUeM. Crenaite pUCyHOK.
x* —4xy+4y* +4x-3y-7=0.

Tema 4.2. [{Busenns miockoctd E* v mpocTpancTBa E* (2u.)
®opma konmpona - Konmponsnas paboma Ne 3 (npumepHotit eapuanm).
1. B xaxue mpsiMble TiepeiiIyT KOOpAMHATHBIE OCH IIPH MOBOPOTE IUIOCKOCTH Ha

yroin —E Bokpyr Touku M,(-1,3)?
2. Haitmyute nHBapuaHTHbIE TpsMble adduuHoro npeobpasosanus f

x'=y-9,
.,
¥y =9x+1.

Kak 3anwuimercsd npe06pa3013aHHe B CHCTEME KOOpAWHAT, B KOTOpOi;I
KOOpOHMHATHBIMHU OCSAMH SABJIIIOTCA HHBAapHAHTHBIC I'IpSIMBIe?

3. IIycte Oxy — NpsMOYTOJNbHAsA CHCTEMa KOOPAMHAT Ha IIOCKOCTH. Hanunmre
dopMy B, 3aaroIye KOMIIO3UIMIO ABYX JBIKCHHH: f=fyo fi,rhe fi —
CHMMETpHS TIOCKOCTH OTHOCHTENBHO ocH Ox , f, — CHMMETpHS IUIOCKOCTH
OTHOCHTEIBHO TIPSIMOii, IPOXOAAIIEH Yepe3 Hadano KOOPANHAT ’ COCTaBILIIOINEH
yroix 120° ¢ ocero Ox.

4. JlokaxkuTe, 4Yro IUIOCKOCTs x—y=0  IlepecekaeT  IOBEPXHOCTH

2y* +z* - 2x =0 1o oxpyxHocTy. HaliiuTe UEHTp U PafHyC 9TOH OKPYKHOCTH.

5. IIycTs f1, /2, f3, f4 — CAMMETPHH IUIOCKOCTH E? 0THOCHTENHHO NPSIMBIX.
KOMIIO3HIHs 5THX oToOpaxeHuit f = fi f /3 f4 MOXeT GBITH OTHIM U3 CIIEAYIOIHX
npeobpa3oBaHMI:

1) napannenvruiii nepenoc;

2) nOBOpOM NNOCKOCMU BOKPY2 HENOOBUNCHOU MOYKU;
3) cummempus OmMHOCUMENLHO NPAMOU;

4) cronvL3AUWAL CUMMEMPUSL,
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5) moowcdecmeennoe omobpadicenue.

Tema 5.3. Cucrembi KoopauHAT B adpuHHOM NPOCTPAHCTBE. Y paBHEHHS
nJjaockKocrefi (24.)

®opma Konmpona - Konmponvnas paboma Ne 4 (npumepnsiii 8apuanm).

1. HamummTe apaMeTpHuecKye ypaBHeH s IIOCKOCTH, ABJIolIeics abduHHOHA

000JIO4YKOM TOUeK
A=(11-2,2),B= (-3,1,4,4),C= (-1,2,3,6), D=(0,2,-1,3), E= (-1,0,1, 2).

2 __ 2 2 _ 2
2. JlaHBI IIIOCKOCTH B =M+ Wy P" =N, + U g appUHHOM IIPOCTPAHCTBE
R
Mo = (295:]-,5)9 W2 = ((1933_1a2)3 (2545—335)>;
N, =(0,-3,-1,-2), U* =((1,5,3,5), (2,4,-6,1))-
Ompe/ienuTe B3aUMHOE PACIIOTIOXKEHHE ITUX IIOCKOCTEH.

3nech

4 A4
3. B epknuaoBoM mpocTpaictee R Halinure paccTosHue OT TOYKH
M, =(8,10,-9,-1) 10 Twiockocty B, 3amaHHoM crcTeMO ypaBHEHHIA:
{4xl —6x, ++3x, +5x, =21,
2%, + x, +x, =3.

a TaK)XXe€ OPTOrOHAJIBHYIO IIPOCKLIHIO HaHHOﬁ TOYKH Ha INIOCKOCTH B .

4. Ilycts (0,65---56,) OPTOHOPMHPOBAHHEIH penep B eBKJIMI0OBOM IIPOCTPAHCTBE

n (¥]
E . Haligute paccTossHHE OT HavYajna KOOpAHWHAT 10 THUNIEPINIOCKOCTH, KOTOpasi

Bipeesby

OTCEKaeT Ha KOOPIMHATHBIX OCAX OTPE3KH BETHYMHON
Hpyras 3HaunMasi HHGopManus

KonTpoabuas pabora Ne 5 no paszeny 7.

x=1-1 .
, lapaJuteNIbHBIe IPAMOX 2x—y+3=0

3

1. Haiftu KacaTenbHEIE K JIMHAH { |
y=t£+

2. HaifTy TOUKH IepECeueHns U YTIbI, NOX KOTOPHIMH NEPECEKAIoTCs NMHIH
2+y+2x=7, y* =4x. '

X =acost
3. Haiitu KpuBU3HY U KpydEHHE JIMHUH < y =asint B IIPOU3BOJILHOM TOYKE.
z="bt
x =tcost
4. HamucaTh ypaBHEHHe CONpHKacaroliefcs IUIOCKOCTH JIMHBHM {y=-fsint B
z=at

Ha4vaje KoopAuHar.
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IIpuMepHasi TeMaTHKA NPAKTHYECKHX 3aHATHH

1 cemecmp (domepa [3] u [4] cOOTBETCTBYIOT UCTOYHHKAM B NEpEHE OCHOBHOM
JIUTEPATYPBHI).

@uzypbl u ypasHeHun
3ansaTue 1.

Duzypa — noboe muodicecmso moyexk O npocmpancmea E?, 6 mom wucne u
nycmoe. Ananumuueckas 2eoMempus usydaem Quzypbl ¢ NOMOUjbIO anzebpei,
ucnone3ys memoo Koopounam. Quzypa Hasvieaemes NAOCKOU, eclu cywecmesyem
NIOCKOCMb, 8 KOMOPOTi 1edcam éce mo4ku guzypoi.

Brauaine 6yneM paccMaTpHBaTh INIOCKHE QHIYpEL, JieXalle B IIOCKOCTH 5
Ecnu Oxy — cucmema xoopduHam Ha MIOCKOCMUY, mo nobas guzypa ® c E?

Mooicem bbimb 3a0aHa YpaeHeHUuem ¢ 06YyMA HEU36ECMHBIMU:

F(x,y)=0. (1)
3neck F - (YHKUHS JBYX BELIECTBEHHBIX NEPEMEHHBIX X,y eR, Te.
HEKOTOpOe IIPABHIIO, 110 KOTOPOMY YTIOPANOYEHHOH Iape BEMECTBEHHBIX UHCEN
(x,y)u3 obnactu onpenenenus D(F) dynxknum F' cTaBUTBCA B COOTBETCTBHE
aucno F(x,y)eR.Tor dakr, uro (1) — ypaBHenue ¢urypst O o3Hadaer, 1o
ompeienenuio, uto @ cocTOMT M3 BCEX TOUEK MIOCKOCTH, KOOPAMHATHI KOTOPBIX
SBILIOTCA pelIeHnsaME ypaBHeHus (1), T.e.
@ ={M(c,,c,) € E*|(c,,c,) - pemenne (1)}.
Jhio6oe ypasnenue (1) 3adaem Ha NIOCKOCMU 6NONHE ONPEOENEeHHYIo guzypy,
00HAKO 0OHA U ma Jice Puzypa modcem bvimob 3a0AHA PA3TUYHBIMU YDABHEHUAMU.
Jlanee 6ymeM pellaTh 3a7add IByX THIOB: MMes ypaBHenue (1), ompenemnsrs
(pHCOBATB) COOTBETCTBYIONIYI0 GuUIypy ¥ Haob0pOT A IaHHO# (GUTYpEI
COCTaBIISITEH ypaBHeHue (1), KoTopoe ee 3a1aerT.
Hapucyiime ¢uzype, komopbie 3a0ai0mcs ypasHeHUAMU:
1. x+y—-2=0;
2. ¥ —4y-2x+4=0;
3. X+ +x+y=0;
4. xy+2=0.
Cocmaseme ypasnenus credyiouux guzyp:
1. BepTHKaNBbHOW (TOPU3OHTAIBHON) IIPAMOIA, MIPOXOAALICH Yepe3 TOYKY
M, 0(25 —3);
2. IPOHM3BONBHON OKPYXKHOCTH C LEHTpoM B Touke M (X, ¥,)¥ paauycoM
r>0.
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3. Touku M,(2,-3).
Ocnoenas 3adaua. [Iycmo F, u F, — mouxu niockocmu, paccmosHue meicoy

xomopuimu paero 2c¢ > 0. Cocmageme ypagHenue ucypel, cocmoawen u3 écex
mouex nnockocmu, Ons Komopeix cymma paccmoswuti 0o F, u F| pasua
2a, a > c. Hapucyiime oannyro gpuzypy.
3aoanue na oom.
1. Hapucytime ¢puzypet, Komopble 3a0a10MCs. yCROSUAMU:
Dx—-2)2+@+2)2=4
2) jx=2|+|yt2|=2
3) max{|x — 2|,|y + 2]} = 2.
2. Cocmagvme ypagHeHue 060emo4usL.
3. Ilycmv F, u F, — mouxu nnockocmu, paccmoanue MexHcOy KOmOopulMU PAGHO
2¢>0. Cocmasbme ypasnenue gueypui, cocmosyei us ecex moex niockocmuy,
ona komopwix pasnocme paccmosuuii oo F, u F, paena 2a, a <c. Hapucyiime
OaHHy10 uzypy.
3aunTne 2.
1. Ilposepka domauinezo 3a0QHYA.
2. Onpedenumy NOIAPHYIO CUCMEMY KOOPOUHAm. 3anucame C6A3e Medncoy
NOJAPHYIMU U 0eKapMO8biMU KOOpOUHamam. (CM. § 6.1 I1.C. Mozenos, A.C.
TTapXOMEHKO).
3. 3aoauu.
1) Hanuuvite B NONAPHOW CHCTEMe KOODJAMHAT yPaBHCHHA a) OKPYXHOCTH C
IEHTPOM B Hadaje KoOpAMHAT, 6) BEepTHKAIbHOU (ropu30HTaNbHOM) NPAMOi,
npoxosmeii yepes Toaxy M(2,-3);
2) Hapucyiite QUrypsl, 3aJaHHble ypaBHCHUAMH B IIOJIAPHOM cHcTeMe KOOpAUHAT:
a)r =¢; 6)r =sinng; n=1234
4. Onpedenume cucmemvi KOOPOUHAM & NPOCMPAHCMee: 0eKapmoey
NDAMOY20NbHYI0, CPEPUHECKYIO U YUNUHOPUHECKYIO. 3anucams c6:3b Medxncoy
cpepuneckumu (YURUHOPUHECKUMH) U OEKAPMOELIMU xoopOounamamu. (cM. § 6.2
[3D).
3aoanue na oom.
1. Hapucyiime ¢uzypy, komopas 3a0aemcs 6 NOMAPHOT cucmeme KOOPOUHam
ypasnenuem T = 2(1 — cos @).
2. Ilyemv F, u F, — mouxu nnockocmu. Cocmaseme ypasHenue puzypei,
cocmosuell u3 8cex moyex NIoCKOCmu, Oisi KOMOpblX OMHOUERUE paccmosnuii 0o
F, u F, pasno k > 0. Hapucyiime dannyio guzypy.
3. Kaxas ¢uzypa & npocmpancmee 6 O0eKapmosou NpAMOY20NbHOU cucmeme
xoopdunam 3adaemcs ypaenenuem x2+y* = z%7

Bexmoput
3ausiTue 3. B aymuropuu: [3], Ne 1; 4; 11; 19; 14... Ha mom: [3], N\e 8; 22; 15; ...
Bansitue 4. B aynuropum: [3], Ne 23; 25; 28; 32; 43... Ha mom: [3], Ne 26; 42; 29
3ausiTue 5. (ckanaproe npouseedenue eexmopos). [4], Ne 419; 420; 424; 445;
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M.IL: 144(!); 148... Ha mom: [4], Ne 423; 428; 446; MLIL.: 145; 149...
BanaTns 6 1 7. (6exkmopHoe u cmewmantoe npoussedenus 6ekmopos). B
aynuTopui: [4], Ne 461; 465; 468; 470; 489; 490; MLIL.: 175; 196; 209... Ha mom:
[4], Ne 467; 472; 474; 491; 501; [3], Ne 177; 197, 208...
JausaTHe 8. — KOHTpOJIbHAs paboTa M0 BEKTOpaM.
Ipameie u nrockocmu

BansiTus 9 — 11. (npamas na naockocmu). B aymutopun: [3], Ne 363; 367; 383;
391; 405; 416; 423; 431; 433; 446; 450; 465; 473... Ha mom: [3], Ne 364; 368; 387,
406; 418; 424; 434; 451,457, 460; ...
Banstus 12 — 14. (nmrockocms u npsmas 6 npocmparncmee). B aynuropun: [3], Ne
491; 492; 500; 504; 530; 534; 539; 567; 580; 578; 606; 585; ... Ha nom: [3], Ne
514; 512; 520; 532; 537; 569; 582; 583; 604;621; ...
BanaTHe 15. — KOHTpOJBHAs paboTa 110 MPAMEIM M ILIOCKOCTSAM.

@uzypol 2 nopadKa Ha NIOCKOCHU
BansTus 16 — 17. B ayauropuu: [3], Ne 759; 760; 769; 805 (1, 6, 8, 10);
807(1,.14). Ha nom: [3], Ne 761; 762; 733; 805 (3, 7, 11); 807 u ap. (xaxnoMy
CTYJIeHTY HHIUBUIYaIbHOE 33JaHHeE).
2 cemecmp (Bce HOMepa B 3a/iaHHSX COOTBETCTBYIOT MCTOYHHMKY [3] B mepedHe
OCHOBHO# JIUTEPATYPHI).

2cemecmp

Duzypovl 6Mmopozo NOPAOKA 6 HPOCHPAHCmee
B ayautopuu: Ne 945, 946, 976, 981, 985, 987, 997, 1001, 1102.
Ha nom: Ne 950, 947, 975, 979, 986, 988, 998, 1009, 1071, 1149,1).

Agpunnsie npeobpazosanun u 06uUMNCEHUA
B ayautopun: Ne 1159, 1153, 1163, 1166, 1175, 1187, 1229, 1234, 1102.
Ha mom: Ne 1158, 1154, 1171, 1167, 1177, 1188, 1232, 1237.

ITnockocmu ¢ aghpunnbix u e6K1UO0BBIX NPOCHIPAHCINEAX
Pa6oTaeM B adhGUHHOM (€BKIHIOBOM BEKTOPHOM, €BKIHIOBOM TOYEIHOM)
npocTpancTBe cTpok R" (n =4.5,...)
1. Brrsacuure, nexart 14 Touka A,B,C Ha ogHO# IPSIMOH.
1) 4=(2,1,-2,0), B=(1,-3,-3,1),C =(4,9,0,-2),
2) A=(-1,0,2,2),B=(2,1,0,4),C =(-2,-1,3,0).
2. Haitnure pasmepHocTs wiockoctd Aff (M, M,,M,,...) , ABIAIOIEACS
ah¢unHON obonoukoit Touexk My, M, M,,....
1) M, =(0,-1,1,2), M, =(-1,4,0,1), M, =(-2,1,-3,-1), M, =(-1,12,2,2);
2
]\)40= (0,1,3,-3), M,=(-1,0,2,2), M,=(2,1,0,4), M;,= (-2,-1,3,0), M= (-1,1,2,-2).
3. BriacHuTe B3auMHOe pacronoxenne miockoctet B= Aff(A,B,C) n
P=Aff(4,B,C):
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A=(2,-1,0,4), B=(-1,2,0,3),C=(3,0,L1),
4 =(1,1,1,1), B, =(8,-4,-4,6),C, =(-3,3,3,0).
Omeem: yacmu4Ho NAPAINENbHYL.
4. BeIiCHUTE B3aMMHO€E PacIIONOXeHHE TIOCKOCTe! B? =M, +L(G,,d,) u

P* =N, + L(b,b,):
M, =(1,1,2,1,0), G = (2,1,-11,3),d, = (-3,-1,2,2,-1),

N,=(0,2,7,7,4), b = (-1,2,3,1L1),5, = (1,-1,1,2,1).
Omeem: nepecexatomes 6 mouke Q, =(0,1,3,4,2).
B ayauropuu: Ne 1612, 1614, 1616, 1166, 1630, 1633 nepssiii Bekrop (1,2,2,-1),

1640, 1644, 1657, 1662, 1666.
Ha nom: Ne 1621, 1613, 1615, 1617, 1641, 1646, 1658, 1659, 1673.

3anamue 15. Konmponwvnan paboma.

Keadpuku é appunnbix u esK1ud08b1X NPOCMPAHCHGAX
Ne 1052, 1046.

OnucaHne HHHOBALMOHHBIX MOJAX0A0B H METOI0B K NpenoJaBaHuI0
yueOHOH AHCIHNIHHD

IIpy opraHu3aiuy 0oOpa30BaTENBHOrO IpoIlecca HMCIONB3YIOTCS ClIeTyIoNHe
NOAX0AbI H METOABI:

®  J6pucCMUYecKUll, OPHEHTHPOBAHHBEIM Ha: - OCYIIECTBICHHE
CTyIEHTaMH JINYHOCTHO-3HAYMMBIX OTKPHITHH B IIPOIECCE MOATOTOBKH K
TIPaKTHIECKAM 3aHATHAM II0 METOJMKE IIPeNofaBaHMA MaTeMaTHKH; -
IEeMOHCTpAllii0 MHOT000pashs peleHHd MaTeMaTHIeCKuX —3anad,
MeTonoB, (OpM, CpEeACTB H IPUEMOB OPraHH3alluH yueOHOH
JEATENFHOCTH MKOJILHUKOB; - TBOPYECKYIO CaMOpealn3alliio CTyICHTOB
B OpONECCE  CO3NaHMS  IUIAHOB-KOHCIIEKTOB ~ ypOKOB M KX
BUNeOQparMeHTOB; -  WHAMBHNYalu3alui0  OOy4eHHT  Hepe3
BO3MOXHOCTH  CaMOCTOSTENEHO  CTaBUTh  LI€JH,  OCYINECTBIATH
pediekcrio coGecTBeHHOH 00pa3oBaTeNbHON e TENbHOCTH,

®  NPAKMUKO-OPUEHMUPOSAHHbLU, [IPeIIIoaratOLIyHI: -
OCBOEHHE cojepxaHne 00pa3oBaHMA Yepe3 peLIeHHsA IPaKTHIeCKHUX
3ajad; - OproGpeTeHne HAaBHIKOB 3(Q(EKTUBHOrO BBINONHEHWS DPasHBIX
BUZIOB IPpoeCCHOHAIBHON JEATENbHOCTH; - HCIOJIE30BaHUe TIPOLECNYD,
crIoco6oB OLICHUBaHUS, (bHKCUPYIOIIHUX cOpMHPOBAHHOCTh
IpoQeCCHOHATBHBIX KOMITETEHIIAIH;

o  Memod zpynnoeozo obyueHus, KOTOPHIA IPENCTaBILeT COOOH
dbopmy opraHm3alliyl  y4eOHO-TIO3HABATENBHOH  JEATENBHOCTH
CTYIEHTOB, IpeIIoNaraonlylo (YHKIAOHUPOBAHME pasHBIX THIIOB
MaIBIX TPy, paboTalomMX KaK Haj O0ILMMH, TaK U crienpuIecKuMH
yueOHBIMY 3a/laHHUAMH;
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MeToauuecKne peKOMEHIANHHA [0 OPTaHM3ANHH CAMOCTOATEILHOH PaGoThI
o0y4alomuxcs

B nponecce camocmoamensHoidl pabomel 1O QuCLAILIAHE <« eoMempusy
CTYJEHT JOJDKEH BbIMOJIHATD CIICAYIOIINE BH/Ibl BHEAY IUTOPHOMN AESTENBHOCTH:
© W3yuYeHHE M KOHCIEKTHpOBaHME MaTepHaya, BHIHECEHHOTO Ha JCeKIMAX K
1a6OpaTOPHBIX 3aHATHSAX Ha CAMOCTOATENbHOE H3y4eHHWE IO MCTOYHHKAM
OCHOBHOM ¥ JOITOJTHUTENBHOH IUTEPATYPHI,
© MOATrOTOBKAa K  pasnu4HeIM  (opMaM  HPOMEXYTOYHOH  aTTEeCTallHK
(MpakTHUYeCKOH, 1a6opaTOPHOR M KOHTPONBHON paboTe, KOUIOKBHYMY, 3a49€TY.
5K3aMeEHY);
® IIOMCK M H3y4eHHe IOHATHH U (aKTOB K3 IapajUlelibHO YHTaeMbIX KYpPCOE
«Beedenue 8  cneyuanvHocmby», «Anzebpa u  meopusa  uuceny,
«Mamemamuueckuii ananus», HEOOXONUMBIX Uil YCBOCHHSA AUCIMILIMHE]
«["eomempusi U OCHO8bL MONONOZUUY,
o BHINOJHEHWE [OMAIIHUX 3aJaHHi; CaMOCTOSTENIFHOE BBIOIHEHHE 3aaHHH
111 1a60opaTOPHBIX paboT;
e mon6op HeoOXOMMMO JIUTepaTyphl, IOKCK HEOOXOMMMOH HHPOPMALINK B CETH
HaTepHer.

Kpumepuem oyenku pe3yIbTaTOB BHEAyTUTOPHOW CaMOCTOSTENbHOH paboTh!
obyuarommxcs 1o gucuunnuHe «f eomempusy, SBIIETCS YPOBEHb YCBOCHMS
y4e6HOro Marepuala, KOTODHIH MPOBEPSETCSs M OLEHMBACTCA MPH BBHIIONHEHHM
KOHTPONBHEIX ¥ JaGOpaTOpHEIX paboT, MHAMBHMYaIbHBIX 3aJaHHMH U IIpH Chade
3aY€TOB U DK3aMEHOB.

K opzanuzayuonnvim Gopmam 1NpPOBEACHUS VCP 1o IUCIMIUIMHE
«'eomempus» OTHOCHUTCS ayIHTOpHas HEATENBHOCTh HA NPAKTHYCCKUX 3aHATHSX.
Budamu omuemnocmu YCP SBISIOTCS: KOHTPOJBLHEIE PabOTHl ¥ OTYETHI IIC
HHIAVMBHAYaIbHBIM 331aHHIM.

Koarpone YCP  mo  mucnumiube  «l eomempua»  HPOBOIUTCH
TIperoiaBaTesieM, KaK IPaBHIO, BO BpeMs ayJUTOPHBIX 3aHATHH M OCYIIECTBIAETCS
B BHJE:

— 3KCIIpecc-0IIpoca Ha ayIUTOPHBIX 3aHATHAIX;

— KOHTPOJIEHOH paboTsHl;

— 3aIIMTEI OTYETa [0 HMHANBUAYAIBHEIM 33JaHHUSM.

V4eT pe3yiabTaTOB KOHTPOJNA TEKyIEeW YCIIeBaeMOCTH CTY[ICHTOB BEAETCS
npenojasareieM. IlomydeHHBIE CTYAEHTOM KOIMYECTBEHHEIC PE3YNBTATHI YCP
YUHTBIBAIOTCS KaK COCTaBHas 4acTh MTOTOBOW OLEHKW IO JMCIHMIUIMHE B pamKax
PEUTUHIOBOW CHCTEMEI.

IpuMepHbIi Nepe4yeHb BOMPOCOB K IK3aMeHY
(1 cemectp)

1. DXBHUBaJIeHTHBIE HAIIPaBIECHHBIE OTPE3KH.
2. IToustue BekTopa. KoyuinHeapHsle ¥ KOMIIJIaHAPHBIE BEKTOPBI.
3. Onepanus cJI0XKEHHsI BEKTOPOB M €€ CBOKCTBA.
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4. Onepanws yMHOXEHHS] BEKTOPOB Ha YHCIIa ¥ €€ CBOHCTBA.

5. JIuneiino 3aBHCUMBIE Y JIMHEHHO HE3aBUCHMEIE CHCTEMBI BEKTOPOB.

6. ['eoMeTpidecKue KpUTEPHH JTHHEHHON 3aBUCHMOCTH.

7. Anrebpandeckue KPUTEPHH TMHEHHON 3aBUCHMOCTH.

8. [Tpoexuuu 1 MX CBOMCTBA.

9. basucel. KoopauHaThl BEKTOpa B JaHHOM Oasuce.

10. dopMynsl mpeobpa3soBaHus KOOPAMHAT BEKTOPOB NPU NEPEXOAEe OT OXHOro
Oasuca K ApyroMmy.

11. CxanspHOe IpOU3BeIeHNe BEKTOPOB U €T0 CBOHCTBA.

12. BexTOopHOE IIpOM3BeIeHHE BEKTOPOB U €T0 CBOKCTBA.

13. CMmelIanHOE MPOU3BECHHUE BEKTOPOB U €r0 CBOMCTBA.

14. KpuTepuy KOMILIaHAPHOCTH TPEX BEKTOPOB.

15. Addunnsie peneprl. KoopAMHATEI TOYKA B IaHHOM PCHEpE. ®opMynsl
npeo6pa3oBaHusi KOOPIAMHAT TOYEK IIPHU EPEX0Jie OT OAHOrO penepa K ApyroMy.
16. @opMyJIEl TIpeoOpa3oBaHKs KOOPIAMHAT TOUYEK Ha ILIOCKOCTH IPY NEPEXOAE OT
OZIHO TIPAMOYTONBEHOM CHCTEMEI KOOPAMHAT K JPYTOMH.

17. PaznuaHble BUIBI YPaBHEHUH NPsAMOH Ha INIOCKOCTH EZ.

18. Onpejenenne B3aUMHOTO PAacoNIOXEeHHs IBYX MPAMBIX Ha ILIOCKOCTH IO MX
ypaBHEHUSM.

19. BermurHa yria Mexay JBYMs IpsAMbIME. PaccTOsHNE OT TOYKH /0 IIPSAMOHA.

20. I'eoMeTprYecKuii CMBICI JUHEHHOTO HEPaBEHCTBA C ABYMS CPEMEHHBIMHU.

21. ITmocKOoCTh B IIPOCTPAHCTBE E>. Pasyiusbie BUAB YpaBHEHHH INIOCKOCTH.

22. OrmpegeneHnde B3aMMHOIO pPacloONOXEHHA IBYX IUIOCKOCTEH 10 MX
ypaBHEHMAM.

23. TlpsimMas B IPOCTPAHCTBE E>. Pasnuunsie BUAB! ypaBHEHUH PSIMOH B E.

24, OmnpepeneHvie B3aMMHOTO pAcmoJOXKECHHMA TPSMBIX H IJIOCKOCTEH B
MIPOCTPAHCTBE E’.

25. PaccTOSHHE OT TOUKH [0 IUIOCKOCTH M PACCTOSHHE OT TOYKH JO IPSMOH B
IIPOCTPaHCTBE E.

26. Dnurc.

27. T'unepOonna.

28. ITapabona.

29. @urypbl BTOpOro MopsAaKa Ha INTOCKOCTH EZ.

30. ExuHoe onpesielieHue dIUTHAICa, THIEpOOIEL | napaGoJIbl ¢ IOMOIIEI0 GOKyca U
IOUPEKTPHUCHI.

31. KacaTenbHbIE K 3IUIMIICY, runepboie, napaboe.

32. OnTHYECKHE CBOMCTBA 3JLTHIICA, THIIepOOIBl ¥ mapaboIsL.

33. ®urypsi BpalllcHHs B IIPOCTPaHCTBE E.

34. ITumHApUYecKre U KOHUYecKne GUryphl B IPOCTPAHCTBE E’.

35. DIUIAIICOHIEL.

36. I'unep6os1onAEL.

37. DnunTrdecKye napabonouisl.

38. I'unepbonuyeckue n1apaboNTOUIBL.

39. durypsl BTOpOro nopsjaKa B IpoOCTPaHCTBE E’.
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40. ThtocKue cedeHus MPOCTPaHCTBEHHBIX GUIyp BTOPOro MOpsA/Ka.
41. TIpamonuHeitHEIe 06pasyomKe ONHOMNOIO0CTHOTO runepbononaa u
runepbomaeckoro napabonounna.

TIpuMepHBbIi NepedeHb BONPOCOB K IK3AMEHY
(2 cemecTp)

1. TToustie adduuHOro IpeoOpasOBaHAA IUIOCKOCTH E? u mpocTpaHcTBa £,
IIpuMepsl.
2. Orobpaxenue, obparHoe i aduaHOro 1peobpasopanus. [pyrmml
adduumbIX npeobpasosarmii Aff (E*) u Aff (E*).
3. O6pa3bl IPSIMOH U IUIOCKOCTH TIPH adduHHOM NpeoOpa3sOBaHMN.
4. JIuHeHHEIA OepaTop, HHIYIMPOBAHHBIN adhdUHHEIM TPe0Gpa3oOBaAHHUEM.
5. TIpocToe OTHOLIEHHE TOYEK, COXPaHEHHE IPOCTOro OTHOICHHA TOYEeK IIpH
adduHHOM Npeobpa3oBaHUM.
6. KoopaunatHas 3anuch aQUHHOr0 peoOpa3oBaHHUs.
7. TeoMeTpAUIECKUH CMBICI ONPENEIUTENS MaTPHIIEL athduHHOrO Mpeobpa3oBaHus.
8. VinBapuaHTHEIE TOYKH W WHBAapHAHTHBIE NMPAMBIC ahdunaoro npeobpasoBaHus
miockoctr EZ,
9. JIBIKEHHUs IIOCKOCTH E? 1 npocTtpancTBa E?. TIpumepsL.
10. KoopauHaTHas 3amuch nemwkenui. Kiraccubukarms IBHOKEHHAN TUIOCKOCTH E?
¥ TIPOCTPAHCTBA E’.
11. TTonsTre addUHHOrO IPOCTPaHCTBA. I IpUMeEpEL.
12. Pammyc-ekTop Todek ap@uHHOro MPOCTPAHCTEA, ouexuus adPUHHOrO
[IPOCTPAHCTBA U CBSA3@HHOTO C HUM BEKTOPHOI'O IPOCTPAHCTBA TPH (dUKCHPOBaHHHA
TOYKH.
13. AdbdunHsle pernepsl U KOOpPAUHATHL B aduaHOM mpocTpaHcTBe. DOPMYIIEL
npeoOpazoBaHKsA KOOPAUHAT.
14. Tlomstve IIOCKOCTH B a(@GHHHOM IPOCTPAHCTBE. HauyansHas TO4YKa H
HaIpaBIIOLIee IIPOCTPAHCTBO IIIOCKOCTH.
15. TlepeceueHne IUIOCKOCTEH B ahUHHOM NPOCTPAHCTBE. Addunnas obomouka
MHOX€ECTBa TOYEK.
16. Cymma mockocTe# B ab$UHHOM POCTPAHCTBE.
17. AbpuHHO HE3aBUCHUMBIE TOUKH B a®dUHHOM IPOCTPAHCTBE.
18. B3amMHOE pacCIOJIOKEHUE IBYX mwiockocteil B apGuUHHOM MPOCTPaHCTBE.
XapaKTepiCTHKA NIapbl ILIOCKOCTEH.
19. Tlapamerpuueckme u OOIMe ypaBHEHHS miockocTeli B apUHHOM
IIPOCTPAHCTBE.
20. OmnpeneneHye B3aUMHOrO PacmoNIONCHUA IBYX IUIOCKOCTEH 10 HX
ypaBHEHHUAM.
21. BapuieHTpUUecKHe JUHEHHEIE KOMOHMHAIIMK To4eK H OapHIEHTPHICCKUE
KoopAMHATH B apGHHHOM IPOCTPAHCTBE.
22. Bemykiisle (GUryphl B BEIECTBEHHOM a(pbUHHOM IPOCTPAHCTBE.
23. Bomykmas o06OJOYKa MHOXECTBA TOYEK B BEMICCTBEHHOM apurHOM
IIPOCTPAHCTBE.
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24. n-MepHEIE mapajjeleuie]] B BEMCCTBCHHOM ahdUHHOM ¥ EeBKIHIOBOM
IPOCTpaHCTBaX.
25. n-MepHBIi CHMIUIEKC B BEIECTBEHHOM apGUHHOM M  EBKIHJOBOM
[POCTPAaHCTBAX.

26. CkalsapHOe IMpou3Be/leHHe B BEIECTBEHHOM BEKTOPHOM MPOCTPAHCTBE U €ro

cBoiicTBa. [IpuMepeL.

27. EBKIMIOBO BeKTOpPHOE IIPOCTPAHCTBO, OPTOrOHAJBHOCTE BEKTOPOB U

TNOIIPOCTPAHCTB, BEJIMYMHA YI7la MEXIY BEKTOPaMH, OPTOrOHAIBHOE JOIOIHEHHE

TIOJNPOCTPAHCTBA, OPTOHOPMUPOBAHHEIE 0a3UCHL.

28. IloHsTHEe eBKIHJOBA TOYEYHOrO IpocTpaHcrBa E', OpTOroHAIBHOCTH

miockocreii B E”.

29. Paccrosiume Mexnmy o¢urypamu B E", BHIUMCICHHE PpacCTOSHMS MEXIY

IUIOCKOCTSIMM.

30. Hexoropeie ¢urypsr B E": coepsl, mapsl, mapaiielenue/s], CHMINIEKCEL

O6BeM napajuienenuiesa 1 CUMILIEKCa.

31. ®urypsl BTOpOTO TOpsAka (KBaAPHKH) B BEIMIECTBEHHBIX a(pQUHHBIX

npocTpancTBax. HopMaibHbIE ¥ KAHOHMYECKHE YpaBHEHH KBaJpPHK.

32. Tougtue muunu. Crocobr! 3ananus nuHui. KacaTtensHas K JIHHHH.

JinvHa gyru muHun. HatypaiibHas napamMerpu3arus.

33.KacatenpHas Kak npsMas, HauGonee TECHO IPHIETalolnas K JUHMA. TOYKH
pacIpsIMIIEHUS B YCIOBHE OHPEryISPHOCTH.

34 Kpusu3ga muaud. @opmyna Uil BEMHCIEHHS KPUBH3HBL MexaHndeckuit
CMBICJI KpUBH3HEL

35.Pemep @peme OuperyispHoif JuHMH. ONeMeHTH permepa @pewe.
Comprukacarommascs INIOCKOCTb ¥ €€ CBOMCTBA.

36.0opmyiel DpeHe.

37.KpyueHnue, ero MEXaHUIECKUH CMBICH K GOpMyJia AJisi €ro BEIMHCIICHHA.

38. ITonaTHe NOBEepXHOCTH. IIpMepE! # CIOCOOH! 3a/1aHks TIOBEPXHOCTEH.

39.BHyTpeHHHEe ypaBHEHHUS JIMHUH HA IIOBEPXHOCTH.

40. KacaTenpHoe IIPOCTPaHCTBO U KacaTellbHas IUIOCKOCTh K IIOBEPXHOCTH.
Hopmaip K TOBEPXHOCTH.

41.Ileppasi KBajpaTWyHas (opMa IOBEpXHOCTH H 3aja4y, pemiaeMele ¢ e€
[IOMOIIBIO.

42. HopmanpHasi KpMBU3HA JIMHHM HA IOBEPXHOCTH.

43, Bropas kBagparuuHas ¢opMa moBepxHocTH. HopmaiubHas KpHBH3HA
IIOBEPXHOCTH B JAHHOM HallpaBJICHUH.

44, T'1aBHBIE HalpaBJeHKs U [VIaBHEIE KPHBU3HEI IOBEPXHOCTH B JAHHOM TOYKE.

45. TlonHas ¥ CpelHssA KPUBH3HA IIOBEPXHOCTH B JIAHHOW TO4YKe. TWIIBI TOYEK HA
[IOBEPXHOCTH.
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IIPOTOKOJI COIVIACOBAHUS YUEBHOM ITPOT'PAMMEBI

YBO
Hassanue yueGHoit | HasBanue xadenpel | Ilpennoxenus Pemennue,
THACIUIIIMHEI, c 00 IIPUHATOE
KOTOpO# Tpebyercs U3MEHEHUSIX B Kadempoii,
COIIaCOBaHHUE COJIep)KaHHH paspabo-
yueb Ho TaBIIei
IIpPOrpaMMEI y4eOHyI0
yapexaeHus porpamMmy
BBICIIIETO (c
obpa3zoBaHHs IO | yKa3aHUEM
yueOHOi JaThl K
IOUCHUILIMHE HOMepa
IIPOTOKOJIA)
Huddeperimansurie| QuddepeHnnanpHbX | HET Brocuts
YpaBHEHHS ypaBHEHHH 7§ HM3MEHEHUA
CHCTEMHOTI'0 aHaJIN3a He Tpebyercs
(mpoTokon Ne
10 ot
28.05.2021)
Anrebpa u Teopus | Briciueit anreGpsl u | HeT Brocutp
qucen 3aIUTHI HU3MEHEHUs
HHpOpMaLUH He Tpebyercs
(mportoxon Ne
10 ot
28.05.2021)
MaremaTuieckuii Teopuu GyHKITHI HET Brocuts
aHau3 M3MEHEHUA

He Tpebyercs
(mpoTokomn Ne
10 ot
28.05.2021)
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JOTIOJITHEHHUSA " I/I3MEE‘HEI-H/ISI K }"‘IEEHOﬁ NPOTPAMME 11O
N3VUAEMOMN YVUEBHOW JUCIHUILINHE
Ha / yueOHBI! IO

No TloToTHEeHUS ¥ H3MEHeHMs OcHoBaHuUe
/11

Yue6Has IporpamMma IepecMOTpeHa i 0100peHa Ha 3acelaHnH Kagenpsl
(mpoTtoxou Ne oT 202_r1.)

3aBemyronmii Kapeapoi

VYTBEPXIAIO
Jlexan daxynbTera




