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NOACHHUTEJBbHAS 3ATIMCKA

«leomempus u ocHosvt mononozuuy sBIETCS ONHOM H3 OCHOBHBIX
AUCLHILINH, KOTOPBIC H3Y4alOTCS CTy[CHTAMU-MaTeMaTHKaMK B Hadalle 0GydeHus
B yHUBepcHTeTe. IIOHATHA U OCHOBHEIE (DaKTHI STOM MAUCLIAILIMHEL HCIIOJIE3YIOTCS
1P USYYEHUH MHOTMX ADPYTUX MAaTeMAaTHYECKUX AMCLHMIUIMH, B TIEPBYIO OdYepesp
TaKMX, KakK «/Juppepenyuanvrvie ypasnenus», «Anzebpa u meopus uwuceny,
«Mamemamuueckuti ananus».

Hesn u 3agaun y4eGHON AHCIHAIIHHBI

I'maBHBIME WmeasiMH y4eOHOM MUCLUIIMHEI «l'eomempus u ocnogwi
mononozuuy

SBILIOTCS:
® OCBOCHMC HOBBIX I10 CDaBHEHHIO C JJI€MEHTapHOM IeoMeTpHeil HpOCTPaHCTB:

MHOTOMEPHBIX €BKIIM/OBEIX, aQQUHHEIX U U3ydeHHe QUTyp IepBOro U BTOPOTO

IIOPSIIKOB B 3THX IIPOCTPAHCTBAX;

° npuoOpeTeHNe CTYJEHTaMH 3HAHHH B OCHOBAX TOIOJIOTHH K TEOPHY KPUBBIX H
IIOBEPXHOCTEH;

© OBJIACHHE OCHOBHBIM METOJ[OM HCCJIENOBAHHS B aHAJTHTHYECKOI T€OMETpUH
— METOI0M KOOP/THHAT;

° IpPHOOpPETEHHE CTYAEHTaMM JOCTATOYHOIO 06heMa 3HAHMM, HABBIKOB M YMEHHUH
B O0JIaCTH I'€OMETPHH U TOIONOTHMH I MX HCIOJIb30BAHHS IIPH H3y9eHHH
APYTHX MAaTEMaTHIECKUX THUCLMILINH.

JI1st NOCTIOKEHHSA STHUX IeNell peIatoTcs CIeAyIoIre 3a0auH:
© ONpPEACIICTCS IIOHATHE IEOMETPHYECKOTO BEKTOpa KaK KJIacca SKBHBAJIEHTHBIX

HAIpaBICHHBIX OTPE3KOB. Msmaraercs BexropHas amrebpa, Mcronb3yeMas B

AaNbHEHINIEM KaK OCHOBHOM HHCTPYMEHT IIOCTPOCHUS AaHaJIUTHIYECKOM

I€OMETPUH;
© BCECTOPOHHE M3Y9alOTCs (QUIypEl IEPBOrO M BTOPOTO HOPAIKOB, SBISIOMIHECS

OCHOBHEIMHU 0OBEKTAMH HCCIIENOBAHUS B AHAIMTHIECKOH TE€OMETPHH,;
® BBOJATCH OCHOBHBIE THIIEI T€OMETPHYECKMX IIPeoOpa3OBaHMit M IPOBOLHTCS

HACS paCCMOTPEHUS PasiU4HBIX TeOMETPUH KaK COBOKYIIHOCTH MHBApHAHTOB

TOY WJIM HHOM IPYIIIEI IpeoGpa3oBaHMiL;
© H3JIaraioTCcs OCHOBBI TONOJIOTHH U Au¢depeHMansHOM reoMeTprH.

B Havane u3ydeHWs AHCIMIUIMHEL C IENBIO COXpaHEHMs IIPEEMCTBEHHOCTH CO
IKONMBHOH  IeOMETpHEd  pacCMOTpeHHME  OrpaHHYMBAETCS TPEXMEpHBIM
CBKIMIOBBIM NIPOCTpaHCTBOM E’. IIpu 3TOM BEKTOPEI B TpeXMepHOM EBKIHIOBOM
IpocTpaHcTBe E’, IpsAMEIE Ha €BKIMAOBOM ITOCKOCTH E2, MIOCKOCTH H IpsIMBIE B
IpocTpancTBe E’ H3y9aroTcsi BCECTOPOHHE C TOUKH 3peHMs BEICIIEH MaTeMaTHKH.
3areM paccMaTpHBAIOTCH (UIYpE BTOPOIO nopsAaKka Ha IUlockoctd E? u B
IIpOCTpaHCTBe E°.

Hanee paccMatpuBaroTcs ad@uHHbE npeobpa3oBaHUs U JBMKEHHS ILIOCKOCTH
E* u npoctpancTsa E’ | mmpoko HCIIOJIb3yeMbIe B HACTOSIIEE BPeMS B Pa3IMUHBIX

rpadHuecKyX [porpaMMax KOMIBIOTEPHON FeOMETpHH.




3HauHTeNbHAS YaCTh AUCHMILTHHBI [OCBSIIEHA MHOTOMEPHBIM apPuHHEIM K
CBKJIMJIOBBIM MPOCTPaHCTBaM. ONpPEAeNsoTcs U u3ydaroTcs (QUrypsl IIepBOro u
BTOPOr0 IOPANKOB B BEILECTBEHHBIX a(QUHHLIX M €BKIHIOBEIX HPOCTPAHCTBAX;
apdunnbie mpeobpazoBanus U ABWKeHUs; adbOUHHAS U eBKINIOBA TeOMeTpHus.

B 3aK0YHTENBHBIX paszieNax pacCMaTpHBAIOTCH OCHOBEI TOIOJOIHH U TEOPUHN
KPHBEIX 1 TIOBEPXHOCTEH B TPEXMEPHOM €BKIIHOBOM IPOCTPAHCTBE.

B Teuenme Bcero mpouecca OGYYEHMS IIPOHCXOAWT CHCTEMATHYECKOE
H3y4E€HHC TIEOMETPHYECKHX  Ipeo0Opa3oBaHMM, IpPOBENEHHE  TEOPETHKO-
IPYIINOBOIO B3IJIAa Ha TEOMETPHIO.

Mecto y4eOHO#H AHCHUMIVIMHBLI B CHCTEME IIOATOTOBKH CIEIHANMCTA C
BBICIIUM 00pa3oBaHUEM.

VuebHad mucuMIUIMHA «l 'eomempus u ocHoO8b MONoONO2ZUU» OTHOCHTCI K
MOAYyJI0 «AJirebpa M TreoMeTPHS» KOMIIOHEHTA YUPEXACHHS BHICIIErO
obpaszoBaHus.

W3yuenve MUCIMIUMHEL «/ €OMempus u OCHO8bI MONONOZUU» B TEUECHUE
BCEro CpoKa 00y4eHHs! IIPOXONHUT BO B3AHMOCBSI3H C M3yYaeMBIMH IapaUIeNbHO
FUCUMIUTHHAME: «Beedenue 6 cneyuansnocmuv», «Anzebpa u meopus uucen,
«Mamemamuyeckuii ananus».

B coorBeTcTBHM ¢ 06pa3oBaTeNBHEIM CTaHZAPTOM B pPe3yJIbTATe H3YYCHHS
IOVCIUIIINHE] 00yJaronIuiics JOKeH:

3HATh:

— Bektops! B E’, onepanuu Han BekTOpamu;

— OIUIMIICBI,  TUnepOoNbl, mapaGoibl,  SJUIMNCOMALL,  THMIEPOOTOHIEL,
napaboIon k], NX KAaHOHUYECKHUE YPAaBHEHHS U CBOHCTBA,

— TOHATHSA 7-MEPHOrO ap(QUHHOrO M EBKIMIOBA MPOCTPAHCTB; adGhUHHEIE
penephl H KOOPAMHATEI TOYEK; K-MEPHBIE INIOCKOCTH U QUTYpPEI BTOPOTO MOPAAKA B
N-MEPHOM MIPOCTPAHCTBE, I'PYMIIE FEOMETPUIECKUX IIPe0Opa3OBaHHIA;

— IIOHATHE TOIIOJIOTHYECKOIO IIPOCTPAHCTBA M OCHOBHEIE TOHOJOTHYECKHE
KOHCTPYKIMHU U (aKTHI,

— TOHATHA KPHBO} U IOBEPXHOCTH B TPEXMEPHOM €BKIIHAOBOM IIPOCTPAHCTBE
U MIX XapaKTEPUCTHKH;

yMeTb:

— BBIOJIHATH  ONEpallMi Haj  BEeKTOpaMH; 3alllCHIBATh oOmHe u
NapaMETPUIECKUe YPaBHEHHS IUIOCKOCTEHf B  pasiUYHEIX IIPOCTPAHCTBAX,
ONpeNEeNATE MX B3aHMHOE DPACIONOKEHHE; HAXONUTh DPACCTOSHHSA MEXKIY
IUIOCKOCTSIMH;

— I0 obmeMy ypasHeHuIo (Guryps! Broporo nopsiaka 8 E2 u E* ompenemnsrs
©¢ THII, Pa3MEPEI, PACIIOTI0KEHHE OTHOCHTENBHO CHCTEMEI KOOPAMHAT; HPUBOJUTE
obmee ypaBHeHue GMIyps! BTOpOro Topsmka B addHHHOM IIPOCTPaHCTBE K
HOpPMaJIbHOMY BHIY;

— BBIYHMCIATE KPHBH3HY M Kpy4YeHHE KPHUBOM, MCIIONB30BATH HIOHATHS [EPBOiL
H BTOPOii pyHIaMEHTaTBHBIX (HOPM IIOBEPXHOCTH IS €€ HCCIIEOBAHHS,

BJIaJeTh:

— METOAOM KOOPAWHAT, a TakKe METOJAMH TOIOJIOFHH U auddepeHIHanbHOl



TeOMETPHH IIpH PelIeHHH reOMETPUIECKUX 3a1ay.

TpeGoBaHHe k KOMIIETEHNHAM

OcBoenue yueOHON AUCHMIUIMHBI « [ eomempus u OCHO8bL MONONO2UU »
nOIKHO ofecnieunTh (OPMHMpOBaHUE CIEAYIOUIeH cHenHATH3UPOBAHHOMN
KOMMETEeHIIHM:

CK - 1. IlpuMeHATh OCHOBHBIE anrebpandeckue, TreOMETPHUYECKHE H

TOIMOJIOTHYECKHE TIOHATHS, KOHCTPYKIIMU H METOBI JJIs PELIEeHU TEOPETHIECKHX
¥ IPUKJIaJHBIX MaTeEMaTHYECKUX 3aa4.

Crpykrypa yueOHOH JHCIHNIHHbI

Jucnymnvaa usydaerca B 1, 2 u 3 cemecrpax o4HON (OpMBI ITOTy4eHUS
BhICIIero obpaszoBanus. Beero Ha usydenne yueOHOH quCHUINIUHE] « eomempus u
ocHosvl mononozuu» otBeneHo 360 dacos, B ToM uuciie 212 ayIUTOPHBIX 9acoB,
u3 HuX: Jekiuu — 106 ygacos, npakTudeckue 3aHATHS — 92 daca, ynpabiiseMas
caMmocTosTeNnbHas pabota — 14 yacos.

TpymoemkocTh yueOHON IUCHMIUIMHEI COCTaBIAET 9 3a9ETHBIX €IMHMII.

@DopMBI TEKyIIEH aTTeCTAI[MH — 3K3aMeH B KaXKIOM CEMECTpE.
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COJEPKAHHUE YUYEBHOTO MATEPUAJIA

Pa3zpea 1. BexkTopsl

Tema 1.1. Beenenue.

Pomb reoMerpur B MareMaTHKe M €€ HPHIOKEHHSX. IIpefMeT M MeTOmHI

aHAIUTHYECKON reOMEeTpHH.

Tema 1.2. Ilonsitne BeKTOpA.

HampaBinennsle  oTpe3ku. BekTopsl Kak  KiIacCel  3KBHBAJIEHTHBIX
HalpaBJeHHBIX OTpe3koB. [lnuHa BekTopa. OTKIaAbIBaHWE BEKTOPa OT TOYKH.
Bennunna yriia Mexay BekTopamu. KolInHeapHBle M KOMITaHapHBIE CHCTEMBI
BEKTOPOB.

Tema 1.3. JInneiiHble onepanuu HaJ BEKTOPAMH.

CrnoxeHne BEKTOPOB, CBOHCTBA ONEPAIHH CIOXEHHs. YMHOXKEHHE BEKTOPOB
Ha YHCJa, CBOMCTBA 3TOH onepanun. JInHelHEIe KOMOUHAIIHH BEKTOPOB.

Tema 1.4. Ilpoexkumn.

OmnpeneneHus U OCHOBHEIE CBOMCTBA MNApajUIENEHOTO MNPOEKTHPOBAHWS Ha
INIOCKOCTH U B IIPOCTPAHCTBE.

Tema 1.5. Ba3snchbl B KOOPAHHATHI BEKTOPOB.

JInHeHO 3aBHCHMEIE M IMHEHHO He3aBUCHMEIE CHCTEMEI BEKTOPOB. Basmce u
KOOpAWHATEI BEKTOPOB. OpHEHTAlMs IPSMOM, TNIOCKOCTH U IIPOCTPaHCTBA.

Tema 1.6. IlonniuHeliHbIe ONEPALHH HAl BEKTOPAMH.

CkanspHoe npousBeleHHe BEKTOPOB. BeKTOpHOE NpOHM3BEIEHHE BEKTOPOB.
CwmemmanHoe mpoussenenue BeKTOpoB. PopMyibl mpeo6pa3oBaHHS KOOPAHHAT
BEKTOPOB.

Pazgen 2. IIpsiMble H MJIOCKOCTH

Tema 2.1. Cucrembl koopauaat. ®Uryphl H ypaBHEHHS

Addunnrie pemepsl (IeKapTOBBI CHCTeMbl KOODIAMHAT) Ha IIPAMOHM, Ha
IUIOCKOCTH M B mpoctpaHcTBe. KoOOpAHHATEI TOYKH B JaHHOM pEMepe.
OproHOpMHpOBaHHEIE — pelephl  (IPSAMOYTONbHEIE  JEKApPTOBEL  CHCTEMEI
xoopauHat). [lonsiprbie, cheprueckue U MUIMHAPUIECKHE CHCTEMBI KOOPMHAT.
®opmynsl npeobpa3zoBaHus a@OUHHBIX KOOPAMHAT TOYeK. J[BA OCHOBHBIX
crocoba 3ananus GUIypsl: MapaMeTpusauus QUIYPH W 3anaHMe (HTYPHL C
IIOMOIIBIO YPaBHEHHH.

Tema 2.2. IlpsiMele Ha niaockoern E2.

Pazniunele BUABI ypaBHEeHUH NpaMo# Ha mwiockocTd. OnpeeneHne B3aHMHOTO
PacIonoXeHHe IBYX NPAMEIX Ha IJIOCKOCTH 110 MX ypaBHEHUSM. [IydOK NMpsAMBIX.
DopMyIIBL [UIs BEIYMCIIEHUS PACCTOSHHSA OT TOUKH JO IIPSAMOi U BEJIMIMHEL YTIIa
MEXy IMpAMBIMU. ['eoMeTpuyeckuit CMBICH JMHEHHOr0 HEPaBEHCTBA C JBYMS
HEU3BECTHBIMH.

Tema 2.3. IlnockocTd H MpsiMble B pocTpaHcTBe B,

PasyHble BHABI ypaBHeHHH IUIOCKOCTH B IpocTpaHcTBe. OmnpeneneHue
B3aMMHOI'O DacTIONIOXXEHHE ABYX IUIOCKOCTEH IO WX ypaBHEHHAM. Pasimuunble
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BHIABl YypaBHEHWM TmpsMoii B mpocTtpaHcTBe. OmpeneneHne B3aUMHOIO
pacHoJOXKEeHHe MPAMBIX M IIOCKOCTEH B IIPOCTPAaHCTBE IO KX YpPaBHEHHSM.
®opmynsl A1 BBIYUCIICHMS PAacCTOSHHUM OT TOYKHM IO IIPSIMOHM M OT TOYKH JO
TUIOCKOCTH B NPOCTpPaHCTBE. [ €OMETpHUECKHH CMBICIT JIMHEHHOIO HEPaBEHCTBA C 3
HEU3BECTHBIMHU.

Pasgen 3. @urypbi BTOpOrc Nopsigka

Tema 3.1. Doiunc, runepboJia, napaboJa.

DJIMIIC — pa3jHYHBEIE OIpeNe]eHus, KAHOHUYeCKoe ypaBHEHHE, (POKYCHI,
JKCIIeHTpHCHUTET. ['mmepboia — omnpeneneHHe, KaHOHWYECKOE YpaBHEHHE,
QOKyChbl, 3KCIEHTPUCHTET, ACHMITOTH. JMPEKTPUCHl SJUIMICA X THIEPOOIEL.
[TapaGona —kaHOHHYECKOE ypaBHEeHHE, GoKyc u nupekTpuca. Ilapamerpudeckue
3aJlaHUs SIIIMIICA U TUnepOoIbl. YpaBHEHHs dJUIUICa, THepboisl U napaboisl B
NONApHBIX KoopauHaraX. KacaTenbHble K 3iuHICy, rumepbone, mnapaGore.
Onruueckue CBOKCTBA BIUIHIICA, TUIIEpOOIIEI, TapabobI.

Tema 3.2. PUryphl BTOpPOro nopsaka Ha mjiockoctu E’.

O61ee ypaBHeHHE (HUTYpBI BTOPOTO MOPSKA Ha INIOCKOCTH, IIPUBEIECHHE €TI0
K KaHOHHYECKOMY BHZY. J{eBATh TUIIOB QUTyp BTOPOIO IOPsAKa Ha IINIOCKOCTH.

Tema 3.3. ®urypsi Bpamenns. [{uimaapruyeckre 1 KOHHYECKHe (PHIYDLI.

Durypsl BpallleHus, IMIHHAPUIECKAE ¥ KOHUYECKHE QUTYpPHI B IIPOCTPAHCTBE.
ITpeo6pasoBaHue CXKATHA IPOCTPAHCTBA U IEPeXoj OT GUIyp BpallleHHs BTOPOIo
nmopsaka K ¢urypam ofmero Bujaa.  OJUIMICOMIABl BpAIEHHH, TPEXOCHEBIE
SJUTHIICOMIBI. DUIMNTHYecKue napabononsl. OOHOIOIOCTHEIE H JABYIOJIOCTHEIE
runepbomonasl.  L{unuHApPHl ~ BTOpOro  mopsaka  —  SJUIMITHYECKHIA,
napabomnmyeckuit, runepbonudecknit. KoHycBl BTOPOTo MOPSIKA.

Tema 3.4. @®urypsl BTOporo nopsiixa B npocrpancrse E°.

IToHaTte QUrypsl BTOpOro MOpsSAKa B IIPOCTPaHCTBE. Merox cedeHui
uccienoBaHus  GOPMBI  NPOCTPaHCTBEHHOM ~ GHUIypel  Ha  IpHUMepe
runepbomuueckoro mapabononga. Omnucanue GuUryp BTOPOro IOpAAKAa B
NPOCTPAaHCTBE, WX KAHOHMYECKUe YypaBHeHws. [IpsMonmHeliHBIE o6Gpasyromue
OJIHOTIOJIOCTHOro THuilepbononza ¥ runepbonudeckoro mnapabonoupa. ILnockue
CEeYEeHHUS IIPOCTPAHCTBEHHEBIX (UIYyp BTOPOTO MOpAIKa.

Paszgen 4. Apdunnbie npeoOpa3oBaHus H JBHIKEHHSA

Tema 4.1. AdpduHHEEIe npeobpazopanus miockocrs E? u npocrpancrsa E*.
Onpenenenyre, IpAMEPEl H OCHOBHEIE cBolcTBa apdUHHBIX HpeobpasoBaHuii
IUIOCKOCTH M IIPOCTpaHCcTBa. JIMHEHHBIH onepaTop, HHAYIHUPOBaHHbIH ahGHUHHEIM
npeobpazoBanneM. KoopauHaTHOe BhIpakeHHe adduHHOro npeobpa3oBaHus.

I'eoMeTpHYECKHI CMBICH OIIpeaesuTeNs MaTpulb! ahdUHHOro Npeobpa3oBaHusl.

Tema 4.2. iBnskenns miockocern E? u npocrpancrsa E°.

OmnpeneneHue, UpUMepbl U OCHOBHBIE CBOMCTBa IBM)KEHHH ILIOCKOCTH H
npoctpanctBa. KoopauHaTHas 3amuck IBwkeHHs. OnHcaHMe JBHDKEHHH
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miockoctr K2 u npocrparcrea E°.

Paspen 5. ApduHHLIe MpocTpaHcTBa

Tema 5.1. Ompenesienne, npuMepbl H NpocTeiilune cBoiicTBa adgpdHAHOro
NPOCTPaHCTBA.

Ilonatne adduHHOrO IpOCTPAaHCTBA W €ro IpocTeHInHe CBOMCTBA,
BBITEKaroIMe U3 akcuoM. [IpumMepsl. Apudmeriyeckoe ahGUHHOE TPOCTPAHCTBO.

Tema 5.2. IlnockocTH B adppHHHOM MpOCTPaHCTBE.

Ioustue k -mepHOM miockocTy B addurHOM mpoctpanctBe A". HagamsHas
TOYKa M HalpaB/AIOIIEe IPOCTPAaHCTBO IUIOCKOCTH. AdduHHBIE IpsAMEBIE U
THIepIuTocKocTH. Ilepeceuenne mmockocrell, addunHas 060704YKa MHOXKECTBA
To4yeK. AQPHUHHO HE3aBHCHMBIE CHCTEMBI ToYeK. THUITE B3aHMHOTO PacIIONOXEHHS
ABYX IUIOCKOCTEH B aQQUHHOM HpOCTpaHCTBEe. XapaKTEPUCTHKA Iaphl
IIJIOCKOCTEH.

Tema S5.3. Cucrembl KoopAMHAT B ap()HHHOM NPOCTPaHCTBE. Y PaBHEHHS
IJIOCKOCTEH.

AddunHEIe pemephl M KOODIAWHATHI TOYeK B a((GHUHHOM IIPOCTPAHCTBE.
®opmyisl npeobpasoBanus xoopauHat. O6IMe ¥ MapaMeTpHYECKHe ypaBHEHHS

wiockocth B adpdmuHOM mpoctpanctBe A". OrmpenencHue B3aHMHOTO
PacrojoXeHue IBYX IIOCKOCTEH.

Tema 5.4. Apdunnbie oroGpakenus.

Ionstue adpdunnoro orobpaxenus adduHHBIX npoctpaHcTs. OgHOpOIHAS
dacTe addurHOrOo oOTOOpaxeHMa. OG6pa3 mwIOCKOCTH mpd apPHUHHOM
oTobpaxennu. KoopaunarHas 3amuch ahdunaoro orobpaxenus. Uzomophusm
apounHErX mpocTpaHCTB. ABTOMOpdH3MEI (adduHHBIE mnpeobpasoBaHMS)
apdunnoro mpoctpaHcTBa. AdQHHHO SKBHBaNeHTHElE OUIYpEL. IeoMerpHs
apQUHHOM rpyIIEL.

Tema 35.5. bapumeHTpuueckHe JiMHeliHble KOMOMHALMM TOYeK H
OapHIeHTpHYEeCKHe KOOPAHHATHI.

BapunienTpudeckue  nuHelHBle  KOMOMHanuMH  TodeKk  adOuHHOrO
npoctpaHcTBa.  LIEHTp  TSKECTH  CHCTEMBI  MaTepHalbHBIX  TOYEK.
bapuiieHTpHuYeCcKre KOOPAMHATE TOYEK OTHOCHTENBHO addHHHO HE3aBHCHMOMH
CHUCTEMBI TOYEK.

Tema 5.6. Ilapannenenumenb! H CHMIJIEKCHI B BelIeCTBEHHbLIX
adpduHHBIX IpocTpaHcTBaX. Boinykible GpUIyphi.

n -MEpHBIH Napajeenunes B BelleCTBeHHOM ap@UHHOM MPOCTPAHCTBE U
€ro 3JIEMEHTEL. N -MEpHBIM CHMIUIEKC B BeIIECTBEHHOM addHHHOM
NPOCTPAaHCTBE H €ro 31eMeHTH. IloHsATHE BHINYKIOH GUrypHl, OPHUMEPEL.
Brinykinas 0601049ka MHOXECTBA TOYEK.

Tema S5.7. ®urypnsl BTOpOro mnopsiika B BelleCTBeHHLIX a(@HHHBIX
IpOCTPaHCTBAX.

Ourypsl BTOPOro mopsAka (KBaIpWKH) B BEMIECTBEHHOM ahduHHOM

npoctpanctBe A". IlepecedeHre KBafpHKH C IIpsIMOM. ACHMIITOTHYECKHE
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HarpaBJICHHSL. JIMHUY BIIUNTHYECKOT 0, FI'IHepGOIII/I‘IeCKOI‘O, HapaGOJ'II/I‘IeCKOI‘O

THIOB Ha mmiockocTd E°. Ilentpsl KBampuk. JlMaMeTpaibHBIE IUIOCKOCTH
kBaZpukH. JluameTpel JMHHH BTOporo mopsaka. IlpuBeneHuwe ypaBHEHHi
KBaJIpUKH K HOPMaJbHOMY BHAY C IIOMOILBIO IipeoOpa3oBaHHMs KOOpPAMHAT.
AdduHHas Krnaccuuranus KBaJIpyuK B BellleCTBEHHOM ad(PHHHOM MPOCTPAHCTBE

A". AddunHas wiaccubukanys JIMHUE < BTOporo mopamka. AdduHHAS
KiaccuuKallysi IOBEPXHOCTEH BTOPOTO MOPSIIKA.

Paspgen 6. EBkiInaoBbI HpocTpancTBa

Tema 6.1. EBKJIHIOBBI BEKTOPHbIE POCTPAaHCTBA.

[TonsTHE €BKJIMI0BA BEKTOPHOI'O [IPOCTPAHCTBA, IIpPUMEPBEL.
OproHopMmupoBaHHBle 0a3uchl M OpPTOrOHaJNbHBIE MaTpuLbl. OpTOroHaIbHOE
IOTIONHEeHue nognpocrpancTsa. Marpuna I'pama crucTeMBl BEKTOPOB.

Tema 6.2. EBkanI0BbI TOUEeYHbIE POCTPAHCTBA.

[ToHATHe 1 -MEpHOr0  €BKIMIOBA  TOYEYHOro  Ipoctpancta  E".

OproHopMupOBaBHEIe penepsl. IltockocTd B mpoctpancTe K", oproroHanrsHOCTH
mnockocteit. Illapel, cdepsl, CHMIUIEKCH], Napaielenunensl B €BKIUIOBBIX
IIPOCTpaHCTBaX. BpIUMciIeHNe pacCTOSHUI U BEIWYUH YIJIOB MEXAY IBYMS
wiockocTsMU. O6BeMBI TapaeenunenoB ¥ CUMILIEKCOB.

Tema 6.3 [[BHiKkeHHS H €BKJIHACBA FreOMETPHSL

['pynna asmkeHuit mpocTpadctBa EK'. EBKIHMIOBO dKBUBaIEHTHBIE QUIYPH K
€BKJIII0Ba T€OMETPHIL
Tema 6.4. ®urypb! BTOPOro NopsaKka B eBKJAH/IOBbLIX MIPOCTPAHCTBAaX.

KaHonudeckoe ypaBHeHHe KBaapuku B mpoctpaHctBe E". TpuBenenue

3
o0lIero ypaBHEHHs IIOBEPXHOCTH BTOPOro IOpsaka B mpocrpancTBe E° K
KaHOHWYECKOMY BHY.

Pasgesa 7. OcHOBBLI TOMOJOTHH

Tema 7.1. Merpuueckdie H TONOJOrHYECKHE NPOCTPAHCTBA H HX
recMeTpHs.

IlonsTHe  MeTpUYECKOro  IIPOCTpaHCTBA.  TOMOJIOTMS  METPHYECKOIO
IIpoCTpaHCTBa. Tonosorudeckue npocrpancTaa. IloanpocTpancTBa METPHIECKHX 1
TOTIOJIOTUYECKUX  IIPOCTPAHCTB.  3aMKHYThle = MHOXECTBAa.  3aMBIKaHUE,
BHYTPEHHOCTH ¥ I'PaHMIIa MHOXECTB.

Tema 7.2. HenpepbiBHbIE 0TOOpaKeHH .

Ilonsatue HenpepblBHOro orToOpaxkeHus. HenpepbIBHOCTE KOMIIO3HUIMH.
Kpurepuu HenpepsiBHOCTH. ["'OMeOMOp)HI3MEL.

Tema 7.3. CBA3HOCTH H KOMIIAKTHOCTb.

Cesas3nple  mnpoctpancTtBa.  CoxpaHeHHE  CBS3HOCTH  HEIPEPHIBHBEIMU
oToOpaxeHUAMH. Teopema O IPOMEXYTOUHBIX 3HAUeHHUSAX. JIMHEHHO CBSA3HBIE

npoctpanctBa. Kommakrthbie mpoctpanctBa. Kpurepuit kommakrHoctd B R,
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CoxpaHeHHe KOMIIAKTHOCTH HeNpepblBHBIMM oToOpaxkeHusamu. (O606meHue
teopeMbl BeltepmTpacca.

Paszgen 8. JInHuKM B E

Tema 8.1. Jinunu u cnocobbl UX 3agaHus. KacaTeabHasi K JIMHHH.

Bexrop-hyHKuuu ogHO# nepemenHoi. [TonsTre nuHuM. ITpuMepsl U crocoOH]
3aaHus auHuE. KacatenpHas K THHHY.

Tema 8.2. lnnna nyru. HatypanbHas napaMeTrpusanms.

Jmuua nyru muaun. HatypansHas napamerpusanus. KacaTenbHas K IMHAN Kak
HanboJiee TeCHO Tpuiieraronias K Hel mpsMas. Todku pacHpsMIIeHMs H YCIIOBHE
OUMperyIIpHOCTH.

Tema 8.3. KpuBu3Ha JTHHHH.

KpuBusHa juHud U QopMmyna Ansd e€ BeYHCICHHS. MEXaHWYECKHH CMBICI
KpHUBU3HBIL.

Tema 8.4. Penep ®@pene.

Penep ®pene Ouperynsaproit ymuuu. KoopauHaTHBIE IpsSMble M IUIOCKOCTH
penepa @pene. CroiicTBa cConpUKacaromencs IIOCKOCTH.

Tema 8.5. ®opmyant @Ppene. Kpyuenne.

®opmynsl @pene. Kpyuenre, ero MexaHWYecKuil CMBICHI U (OpMyJa UL €ro
BBIYHCIICHUS.

Paszpen 9. [loBepxHocTH B E

Tema 9.1. IloBepxHOCTH U cnoco0bI HX 3aJaHUS.

BekTop-QyHKIIMH OBYX TepeMeHHBIX. II0OBEpXHOCTH M CIOCOOB! MX 3afaHMi.
JIuHuY Ha TIOBEPXHOCTH.

Tema 9.2. KacaTeabHas JIOCKOCTh M HOPMAJIb K IOBEPXHOCTH.

KacarenbHOe npoCTpaHCTBO M KacaTelbHas IUIOCKOCTH K IIOBEPXHOCTH.
HopMmans K IOBEpXHOCTH.

Tema 9.3. IlepBas kBagpaTH4YHas GOpPMAa HOBEPXHOCTH.

[leppas xBajgpatuyHas (opMa NOBEPXHOCTH. BhIUMCIeHHE IOyr'W JIHMHHM Ha
IIOBEPXHOCTH U BEJIMYMHEI YTJIa MEXAY JIUHUAMH.

Tevma 9.4. Bropas xBagparn4yHas ¢opma mnoBepxHocTH. [aBHBLIE
KPHBH3HBI H THIbI TOYEK HA IIOBEPXHOCTH.

HopManbsHast KpUBH3HA JIMHHM Ha OPHEHTHUPOBAaHHOM IOBEPXHOCTH M BTOpas
KBaJpaTHdHas ¢opMa HOBEpXHOCTU. [ TaBHBIE KpUBH3HBI ITOBepXHOCTH. IlonHas u
cpenHssa KpuBH3HA. THUITEI TOYEK Ha IIOBEPXHOCTH.
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K(;—JH/I‘IeCTBO aQyTUTOPHBIX 4acOB
g u ) o o %
5 . Hassanue pasznena, TeMBI é g % 28 . 5‘ E
a = E <] & B 8 » 5 =
g 1 : % . § EEls| gf
5 = 8 3] 5 3] | 3 8 8-
o l‘:‘“ O é‘ B =1
1 2 3 4 5 6 7 8 9
1 cemecmp
| 1 | BexkTophI 15 12 | 2
" 1.1 | Beenenue 1
1.2 | ITonsTtHe BekTOpa 2 Ornpoc
1.3 | Jluneitupie omepammu Haj | 2 4 Onpoc
BEKTOPaMH
1.4 | ITpoexnuun 2 Ompoc
15 |Basucsl #®  KxoopauHate | 2 3 Ompoc
BEKTOpPOB
1.6 | ITonmnuuekHbBIE omneparuu | 6 5 2 KoHTpomsu
HaJl BEKTOpaMH ag pabora
2 | [IpsiMble H IJIOCKOCTH 11 10 2
2.1 | CucreMsl KoopAuHaT. | 3 4 Oruer 1o
Qurypsl ¥ ypaBHEHUS HHIUBH(ya
JIbHEIM
3aTaHUAM
2.2 | ITpsimMble Ha wIockocTn K 4 4 Tecr
2.3 |IlmockocTH ® TmpsMele B| 4 2 2 KorTpomsH
npocrparcTee E’ as pabota
3 | ®urypsl BTOPOro nopsiaKka 10 8 2
3.1 | Dnnumnc, runepboina, 4 2 Tect
napabona
3.2 | @uryps! BTOporo nopsgka Ha | 2 2 2 Oruer o
mwiockoctu E’ HH/MBH/Tya
JIbHBIM
3aJaHHAsAM
3.3 | @urypsl BpaleHus. 2 2 Ompoc
[unuaapudeckue u
KOHH4YeCKHe GUTypEI
3.4 | @uryps! BToporo nopsaxa B 2 2 Ompoc
npoctpascTee E*
Bcero 3a cemectp 36 30 | 6 JK3aMeH




12
- 2 cemecmp
4 | Abpunusie 7 6
npeobpasoBaHHA H
JABHKEHHS
41 | Abdunnsie npeoOpasopanus | 4 4 Ompoc
miockoctd E? u mpocTpaHcTBa
E3
42 | Ilpmxenns mrockoctu E* u| 3 2 KoHTpomsH
npocrpancrea E* as pabora
5 | AdduHHBIe NPOCTPAaHCTBA 15 14
5.1 | Ompenenenue, mnpuMepsl H | 2 Onpoc
nmpocTennme CBOMCTBa
adGHUHHEOro IPOCTPAHCTBA
52 |IDnockoctu B addunHoM | 3 4 Ompoc
IIPOCTPAHCTBE
53 |CucremMsl  KoopawHar B| 2 4 KoHTpomsH
abGUHHOM  IPOCTPaHCTBE. ast paboTa
VY paBHEHU IIOCKOCTEH
54 | AbdurHble OTOOpaXKCHHS 2 Ompoc
5.5 | BapuUIIEHTpUYECKHE 2 Ompoc
JMUHEeHHbIe KOMOMHaUK
TO4eK H OapHleHTpHYECKUE
KOODIHHATHI
5.6 | Ilapaymurenenunens! u| 2 4 Onpoc
CHMIUIEKCEL B BEIECTBEHHBIX
apduUHHBIX  MPOCTPAHCTBAX.
BrIimykiisie GUrypsl
5.7 | ®urypel BrOpOro Iopska B| 2 2 Oruer no
BEIECTBEHHBIX  ahOHHHBIX VH/(MBHAYa
IIPOCTPaHCTBax JBEHOMY
3aJaHHIO
6 | EBxiHIoBbI MPOCTPAHCTBA 12 10
6.1 | EBKIUOOBEI BEKTOpHEIEe | 4 4 Omnpoc
IPOCTPaHCTBA
6.2 | EBKINIOBEI toyeuHsle | 4 4 KorTpomsx
IIPOCTPAHCTBA as pabora
6.3 | JIBrmxeHUsA ¥ eBKIMIOBa | 2 Ompoc
reOMeTpus
6.4 | durypsl BTOPOro Iopsuka B| 2 2 Otuger 1o
€BKJIMOBBIX IIPOCTPAHCTBAX HHIMBAITYa
NABEHOMY
3aJaHHuIO
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| | Beero 3a cemecTp | 34 | | [30 [ 4 | [Jxsamen
l 3 cemecmp
| 7 | OcHOBBI TONOJIOTHH 10 10
7.1 | Metrpuueckue u| 4 4 Onpoc
TOIOJIOTHYECKHE
IIPOCTPaHCTBa %4 uX
reoMeTpHs
5 7.2 | HenpepbiBHBIE OTOOpaXkeHHs 2 2 Omnpoc
‘ 7.3 | CBSI3HOCTH ¥ KOMIIAKTHOCTH 4 4 Omnpoc
‘ 8 | Jiunmu B E° 12 10 [ 2
8.1 |JIunmu wu cmocobel wmx| 4 2 Ompoc
samaHusg. KacarenpHas K
JIVHUH.
8.2 | dmuna pyrm. HatypanpHas | 2 2 Ompoc
napaMeTpU3alysl.
8.3 | KpuBu3na nuHUA 2 2 Ompoc
8.4 | Penep ®@pexe. 2 2 Omnpoc
8.5 | ®opmynsr @pene. Kpydgenue. | 2 2 2 KonTpons
Has
pabota
9 | Hosepxnoctu B E’ 14 12 | 2
9.1 |IloBepxHocTH M crnocobsl ux | 4 4 Omnpoc
3aJaHus
9.2 | KacarenmpHast IUIOCKOCTE H | 2 2 Omnpoc
HOpMaJIb K TOBEPXHOCTH.
9.3 |IlepBas xBagparuyHas Gopma | 2 2 Omnpoc
IIOBEPXHOCTH.
9.4 | Bropas xBagpatuuHas opMma | 6 4 2 Kontposns
IIOBEPXHOCTH. I'naBHBIE Has
KPUBU3HBI U THUIBI TOYEK Ha pabota
OBEPXHOCTH.
Bcero 3a cemectp 36 32 | 4 JK3amMeH
Bcero o yuebunoii | 106 92 | 14
AHCIHIJIHHE
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AHOOPMAIMOHHO-METOMUYECKAS YACTH

IlepeyeHb OCHOBHOI JINTEPATYPBI

1. Ilemposa B.T. Anaymtadeckas reomerpus. Yuebuuk. — M., Knopyc, 2020. —
426 c.

2. Kononos C.I. ARanuTH9ecKkas reometpus: yuebuoe mocobue. — Munck: BI'Y,
2014.-238 c.

3. Mooenos I1.C., Ilapxomenko A.C. COGOpHHK 3amay IO aHATMTHYECKOMN
reoMeTpuu: yuebHoe nocobue. — M., Hayka, 1976.— 384 c.

4. Bypoyn A.A., Mypawxo E.A., Tonkauee M.M., @edenxo A.C. COOpHUK 3a1ad mo
anrebpe ¥ aHAIUTHYECKOM reoMeTpuu: ydeOHoe mocobme. — MHUHCK:
YHusepcurerckoe, 1989. — 285 c.

5. Mubdepennuansuas reomerpus. Ilox penaxuuein A.C. ®enenko: ygeGHoe
nocobue. — Munck: BI'Y, 1982. — 255 c.

6. COopHHK 3amay M yupaxHeHd# 0o aubdepeHNHANBHOM reoMerpun. Ilon
venakuueil A.C. ®@enmenko: viueOHoe mocobue. — 2-e m3maHme. M: Hayxka,
I'maBnas pen. ¢us.-mart. nurt., 1979. — 272 c.

7. Tononorus. Ilon venakumeit A.C. ®enenko: y4ye6Hoe mocobue. — MUHCK:
Briunsiimas mkona, 1990, 318 c.

IlepeyeHn J0MOIHUTE/ILHOM JIHTEPATYPbI

1. Kocmpuxun A.H., Manun FO.H. Jluneiinas anreGpa W reoMeTpHs: ydebGHOe
nocobue. — M., Hayka, 1986. — 303 c.
2. E¢pumoe H.B., Pozendopn 3.P. JIuHefinas anreGpa ¥ MHOTOMEpHAs TEOMETPHS:
y4eOHuK. — M., Hayka, 1970. — 527 c.

3. Ilocmnuxoe M. M. Ananutydeckas reomerpust: yueGHoe mocobue. — M., Hayka,
1973.-751 c.

4. Ilocmnuxoe M.M. Jlekiuum mo reomerpun. Cemectp I. AHamuTHueckas
reoMeTpus: yae6Hoe nmocobue. — M., Hayka, 1979. — 336 c.

5. Munosanoe M.B., Teuuxeeuu P.HU., ®edenxo A.C. Anrebpa ¥ aHaTUTHYIECKas

reoMeTpus: B 2 4.: yuebHoe nocobue. — Munck: Beimsiimas mkona, 1984. — 4. 1.
-302c.

6. Munosanoe M.B., Tonkauee M.M., Touuxesuy P.H.,, ®Dedenxo A.C. Anrebpa u
aHAINTHYECKas IreoMeTpus: B 2 4.: yuyeObHoe mocobue. — Munck: Brimiimas
mkona, 1987. — 4. 2. - 269 c.

4. Anexcanopos I1.C. Kypc aHaNTMTHYECKOM reOMeTpHH WM JHHEHHOM anre6pr:
y4eOHuk. — M., Hayka, 1979. -512¢.
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IlepedeHb peKOMeHAYeMbIX CPeACTB AHATHOCTHKH H METOAHKA
(hopMHpPOBaHHS HTOrOBOH OLEHKH

JIisi OLIEeHKH COOTBETCTBHSA JOCTH)XXEHUM M YpOBHA 3HAHUW CTyACHTOB
TpeOOBaHHSAM IPOrpaMMbl  HCHONB3YyeTCS  CIEAYIOMMH  JUarHOCTHYECKHH
WHCTPYMEHTapUM:

— KOHTPOJIbHBIE PaboThI;

- YCTHBIH OIIpOC;

- OTYEeT IO HHAVBUAYAILHBIM 3aJaHUSM;
— TECTEHL.

Ilpy OLIEHMBAHWM YCTHBIX OTBETOB YYMTHIBAIOTCA IIONHOTA, INTyOMHa,
000CHOBAaHHOCTP M TOYHOCTH H3JIOKEHUS MaTepHala, CTEIIEHb OCO3HAHHOCTH
U3YUYEHHOIO MaTepHasa, IOATBEPXKIEHHEe TEOPETHYECKHX (aKTOB IPHMEPaMH,
I'PaMOTHOCTh peYH.

Orenka 3a BBITOJHEHHE HHAUBHAyaJbHBIX 3aJaHWil OTpaXkaeT CTENeHb
CaMOCTOSTENIFHOCTH  BBHIIIONHEHHS 3aJ@aHus, COOTBETCTBHE TEOPETHYECCKHM
TIOJIOXKEHUSAM, TBOPUECKUMN ITOAXO.

dopmoii TeKymeit arrectanMu 1o IucuumiuHe <« eomempus U OCHOBbL
mononozuuy y1eOHbIM INIaHOM IIPEyCMOTPEH SK3aMEH B KaXIOM CEMECTPE.

ITpu hopMHUPOBaHUK MTOTOBOM OIEHKH HCIIOIB3YETCS PEHTHHIOBas OLIEHKA
3HaHHH CTyAEHTa, Jarolias BO3MOXXHOCTh IIPOCIEIUTH M OLEHHTH AWHAMHKY
mpoliecca JOCTIDKeHUs Ieneit o6ydyenns. PeiTuHroBas oleHKa NpexycMaTpuBaeT
HCIIONB30BaHHE BECOBEIX KOSGGHUIMEHTOB AJIA TEKyIIETrO KOHTPOJI 3HAHMH H
TeKyIIeH aTTecTallii CTYAEeHTOB 10 AUCLIUITIKHE.

BecoBele k03¢ GHUUHMEHTE, OmpeneNsiomuye BKJIaj TEKYINEro KOHTPOJISA
3HAHMUH U TeKyIIeil aTTeCTalluy B pEUTUHIOBYIO OLICHKY:

BecoBele K03(hGHUIMEHTHl, ONpENENAIONe BKIAL TEKYIIEro KOHTPOJA
3HaHMI U TeKyIIell aTTecTaly B pEHTUHIOBYIO OLICHKY:

- KOHTpOJIbHBIE paboThl — 40 %;

- HHANBHAyalbHble 3afaHusI — 20 %o;

— yCTHBIE onpocsl — 20%;

— TecTsl — 20%.

PeliTuHrOBas OIEHKA 10 AWCHUIUIMHE PACCUUTBHIBAETCS Ha OCHOBE OLICHKH
TEKyIlledl ycIieBaeMOCTH M OK3aMEHAllMOHHOH OLIGHKH C Y4YEeTOM HMX BECOBBIX
xkospduimentos. Bec omenxkd mo Tekymed ycmeBaemocTd coctaBiser 40 %,
sK3aMeHaIlMOHHOH oleHKH — 60 %o.

IlpumMepHbIii epedeHb 3aAaHuil /1 yIpaBJsgeMoil caMOCTOATeILHOH
paboThl CTYAEHTOB

Tema 1.6. llonnnnHelinble onepanuy HaJ BeKTOpamMH (24.)
Dopma KOHMPONA - KOHMPONbHaA paboma Ne 1 (npumepHblil 6apuanm).
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1. ITycte M — rtouxa mepeceuenns meaman Tpeyromsauka ABC. Bripasute

BEKTOPEI MdA, MB, MC yepe3 BEKTOPbI d=AB y b = —B?.

2. Ilyctb (#,7.k) _ NpaBEIi OPTOHOPMHUPOBAaHHEIA 6a3uc. JlaHEI BEKTOPEI
5=51—4]+k, b=3l+2_]+k, E=_3l+_]—'2k. Haﬁ,uHTe: 1) KOOlePIHaTI:I
Bextopa 4 =a—2b +C g Gasuce (. ),k); 2) BENWYHHY yTJIa MEXIy BEKTOPaMHU b

u € 3) gnumy Bextopa € %05 4) cmemanmoe npoussenenue dcd.
» ecmm Bb>€ KOMILIAHAPHEIE BEKTOPEI

b

3. Halimure niuHy BeKTOpa p=at+b-c

TaKHe, YTo 141=3,161=2, 1€|=5; pepopmmr YIII0B Mex Iy BekTopamu @ u 0> a

a

TaKXKE MEXIY byc PpaBHBI 3

4. O6vem mapamtenemunenqa ABCDA'B'C'D' paseH 10. EF,G- 1oun
IiepeceyeHyss AHaroHaled rpaHed mNapalenenunena, He NPOXOMAIHMX Yepes

sepimay 4. Haitnure o65eM mapamugsl AEFG.

5. ABC _ PaBHOCTOPOHHMH TPEYIOJIbHHK, BIMCAHHEIM B OKPY>XHOCTH pajiuyca R,
2 2 2

M — TOUKa OKPYXKHOCTH, OTIIHYHASL OT 4,8,C. Haiinure |]\44| +|m| +IMCI )

Tema 2.3. ILlnockocTH ¥ npsiMbie B npocTpadceTBe E* (24.)
Dopma KORMPONA - KOKMPONLHAA paboma Ne 2 (npumepHbLi 6apuUarm).

x=-1+3t,
1. Mana npsmas A :
y=2-2t.

1) Ins mpamod A HaliuTe: HanpaBIAIOIMUN BEKTOP; HOPMAIBHEIA BEKTO]
YLIIOBOH K03¢ dHUINeHT; o0lee ypaBHEHHE.

2) Hammmute ypaBHEHMS HPAMBIX A, U A,, HapaUIeNbHBIX A H OTCTOSIIHX (

A Ha paccrosaue d =+/13.

3) Haiinure To4Ky, cHMMeTpUIHYIO Touke M (6,6) OTHOCHTENEHO IpsAMOit A .

2. JTauer Touku A(3,5) u B(-1,-2). Ha npsamoit 7x— 6y +1=0 Haiigure Touky
TaKyo, 4YTO IIonans TpeyroisHuka ABC paBHa 1.
. . 6x+2y—-2z-9=0,
3. Haiiogure TOYKHM TIlepeceveHHs  IPAMOM {3x +2p+22-12=0

KOOPAWHATHBIMH INTOCKOCTSIMH.

4. Jlyy ceera mpoxoaut uwepes Touky M, (1,-1,—-1) u, oTpasuBIIMCH OT
INIOCKOCTH W:x—y —z—6=0, mpoxomur depes Touky M,(-1,2,0). Hamummre
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ypaBHEHHS TIPSIMBIX, COJAEpXallMX COOTBETCTBEHHO JIyYH TMajalonMyd M
OTpa’XEHHBIN.

Tema 3.2. ®Hrypbl BTOPOTro NOpsiAKa HA miockoeTn E? (24.)

Dopma Koumpoasa — Omuem no UHOUGUOYANbHBIM 3A0AHUAM (BpuUMepHble
6apUaHmbL).

1. Onpenenvte TUI, pa3Mephl M PAcIIONIOKeHHE QHUIYPEl BTOPOTO MOPSIKa,
3aIaHHOM NaHHBIM ypaBHeHHeM. Crenaiite pUCYHOK.

6xy +8y° —12x—26y+11=0.

2. OnpenenuTe THII, pa3Mepsl B pacloyioxkeHne QUIypsl BTOPOro MOpsAAKa,
3aJaHHOM JaHHEIM ypaBHeHueM. CrenaiiTe pUCYHOK.

4x* +12xy—3y* —8x—-12y-5=0.

3. OnpepenuTe THIL, pa3Mepsl U paclonokeHre GUIypsl BTOPOTo IOpsKa,
3aJJaHHOM JaHHBIM ypaBHeHHeM. Crenalite pUCYHOK.

16x* +24xy +9y* +110x — 230y — 475 =0.
4. OmnpenenuTe THII, pa3MepHI U pacloioXeHue QUrypsl BTOPOTo ITOPsAIKa,
3aJaHHOH JaHHBIM ypaBHeHHeM. Caenaiite pUCYHOK.

5y% +12xy —12x-22y—19=0.

5. OnpenenuTe THII, pa3MepsI U pacloiioxeHue (GUrypsl BTOPOro HOpsAIKa,
3aJIlaHHOM JaHHBIM ypaBHeHueM. CrenaiiTe pUCyHOK.

x* —4xy+4y* +4x-3y-7=0.

Tema 4.2. IBuxenns miockocerd E* n npocrpancrea E* (24.)

Dopma KOHMPONA - KOHMPOAbHAA paboma Ne 3 (npumepHblii 6apuanm).
1. B xakue npsiMble TIepeiyT KOOpAWHATHBIE OCH IIPH ITOBOPOTE IIOCKOCTH Ha

yromn % BOKpyT Touku M,(-1,3)?

2. Haligvre nunBapuaHTHbie IpsaMele apuHHOTO Ipeobpa3oBaHus f:

|x'=y-9,
I { y' =9x+1.
Kax sammmercs mpeoOpa3oBaHue B CHCTeME KOOpPAWHAT, B KOTOpOH
KOOPIMHATHBIMH OCSMH SIBJISEOTCS HHBapHaHTHBIE NIPSAMEIe?

3. IIycts Oxy — NpsAMOYTONbHAs CUCTEMa KOOPAWHAT Ha ItockocTH. Hammmmre
bopMyIIEL, 3aqarole KOMITO3UIMIO IBYX ABMKEHUI: f = f, o f,,TOe f, —
CHMMETpHUS IUIOCKOCTH OTHOCUTENBHO ocH Ox, f, — CHMMETPHS ILIOCKOCTH

OTHOCHTEJIBHO IIPAMOM, IMpoxoasmieil yepe3 Haualo KOOPAWHAT U COCTABIIIONIEH
yron 120° ¢ ocero Ox.
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4. Jloxaxure, UYTO IUIOCKOCTB x-—y=0  1mepecekaeT IOBEPXHOCTb

2y* +z* — 2x =0 o okpyxHoctd. HalifuTe UeHTp U pamuyc 5ToH OKPYXKHOCTH.

5, TIyCTS f1, f3, f3, f+ — CHMMeTpHH mnockocTH E* oTHOCHTENBHO IPAMEBIX.
Kommosuus 3Tux otoGpaxkeHuit f = fi f> f3 f4 MOXET OBITH ONHHUM U3 CIIEITYIOINX
npeoOpa3oBaHUM:

1) napannenvuoiii nepenoc;

2) noeopom NAOCKOCMU BOKPY2 HENOOBUNCHOU MOUKU,

3) cummempus omHoOCUMENbHO NPAMOU;

4) ckonv3awas cummempus,

5) moawcoecmeernnoe omobpadicenue.

Tema 5.3. Cucrembl koopaHHAT B ad(pHHHOM MpocTpaHCTBE. Y pABHEHHS
miocKocTeii (24.)

Dopma KOHMPONA - KOHMPONsHAA paboma Ne 4 (npumepHblit 6apuanmy).

1. Hanumuite nmapaMeTpuyecKrie ypaBHEHHS [IOCKOCTH, SBIIstoIencs abhduHHOM
0060109KOH TOUEK

4=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
Z.HaHLImIOCKocmB =M,+W HP =N, +U

R4

B ad(HHOM IIPOCTPaHCTBE

M,=(2,5,1,5), W*=((1,3,-1,2), (2,4,-3,5));

N, =(0,-3,-1,-2), U* =((1,5,3,5), (2,4,-6,1)).
OHpeIIeJIHTe B3aHMHOC€ PacCIIOJIOXKECHUE 3THX IIJIOCKOCTEH.

3xecs

3. B eBKIHI0BOM IIPOCTPAHCTBE R’ HaiIUTe pacCTOSIHUE OT TOUKHU
M, =(8,10,-9,-1) 110 wiockoctn B, 3amanHoi cucTeMoi ypaBHeHuit:
3 :{4x1 —6x, ++3x;, + 5x, =21,

—2x, +x;+x, =3.
a Talkke OPTOTOHAIBHYIO IIPOEKIHIO AAHHOH TOYKH Ha IIOCKOCTh B,

(0,8,,...,)

4. ITyctsb — OPTOHOPMHMPOBaHHEIH penep B €eBKIINA0BOM IIPOCTPAHCTBE

n L
E . HaI/IHI/ITC pacCTOAHHUE OT Havalla KOOpAWHAT N0 T'HIIEPIINIOCKOCTH, KOTOpast

OTCEKaeT Ha KOOPIAMHATHBIX OCSX OTPE3KU BENUIUHON bl"“’bn.
Tema 8.5. ®opmysibl @pene. Kpyuenue (24.)

DopMa KOKMPOA - KOHMPONbHAA paboma Ne 5 (npumepHbiil éapuanm,).




PR —— P ——_—

g

19

x=t -1 o
, .» MTapaenbHble IPSMOH 2x—y+3=0

1. Haiitu xacaTensHbIE K JTMHHU { |
y=t+

2. Haiitn Touku IEepeCCUCHUA H YIJUIbI, 110/] KOTOPBIMU MEPECCKAOTCS JIMHHU
X+ +2x=7, y* =4x.

X=acost
3. HaiiTu XpMBH3HY M KpyUeHHE IMHHHU < y =asin? B IPOHU3BOJILHOM TOUKE.
z="bt
x=tcost
4. HamucaTe ypaBHEHHE COIPHKACalOINeics INIOCKOCTH JHHHH {y=-—tsint B
z=at
Hayajie KOOpJUHaT.
x=t

S. HamucaTb ypaBHeHME IIaBHOI HOpMaiu ¥ GHHOpMANH JIMHHMH {y =t TpH

z=p

Tema 9.4. Bropas kBaagpaTH4Hasi popMa NOBePXHOCTH. ['JIaBHbIe KPHBH3HbI
H THIIbI TOYEK HA MOBEPXHOCTH, (24.)
Dopma KOHMPONA - KOKMPOILHAA paboma N 6 (npumepHblii éapuarm,).

X=uUCosv
1. JIIst IOBEPXHOCTH { y =usinv B TOUKe M(u=2,v =) HAIIAIIKTE
Z=U 4
(a) ypaBHeHHe KacaTeIbHOU IIOCKOCTH, (6) ypaBHEHHE HOPMAIH, (8)
YpaBHEHME KacaTeIbHOH K JINHUK u=2.
2. Hanumure ypaBHEHHS KacaTelbHOH INIOCKOCTH M HOPMAIH K
IIOBEPXHOCTH x* —2y* -3z -4=0 B TOouke M(3;1;-1).
3. HaliTu KOCHHYC yTJIa, 101 KOTOPBIM IIepeCceKalOTCsA JIMHUH u+v=0 H
X=UcCosvy
u—v=0 Ha IIOBEePXHOCTH §y =usinv .
zZ=aqy
x=u" +v*
4. Ha noBepxHOCTH { y =’ —v’ HalTH OJMHY OyTH JUHUH V=au MEXIY
Z=uy

TOYKaMH €€ NePECCUYCHHUS C JIUHUAMHA u=Lu=2.

S. HaiiTy rnaBHBIE KPUBH3HEL, IOJHYIO ¥ CPEAHIOI KPHUBU3HY HPSMOTO
reJIMKOMa B IIPOU3BOJIBHOM TOUKe.
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Iﬂ[}pmwelpﬂam TEMATHKA MPAKTHYCCKHX 3aHATHH

I cemecmp (Homepa [3] u [4] COOTBETCTBYIOT HCTOUHHMKAM B IIEPEYHE OCHOBHOM
JUTEPATYPBI).
Duzypol u ypasHenun
3ansaTue 1.
Duzypa — noboe muoxcecmeo mouexk ® npocmpancmea E, ¢ mom uucne u
nycmoe. Aunanumuveckas 2eomempus usyuaem uzypel ¢ nomowwio anzebpul,

ucnonv3ys Memood koopounam. Puzypa Hazvieaemcs HAOCKOH, eciu cyuecmeyem
NIOCKOCMb, 8 KOMOPOU Nledcam 6ce MOYKYU puzypu.

Brauaste GyzeM paccMaTpHBaTh IUIOCKHe (HTYpHI, Jexalye B iockoctd E2.
Ecnu Oxy — cucmema xoopounam Ha nnockocmu, mo nobas guzypa ® c E?
Mmooicem 6bimb 3a0aHa YpasHeHuem ¢ 08YMsL HEU3BECTNHBIMU

F(x,y)=0. (D)

3mece F - QyHKIMS IByX BeUIeCTBEHHBIX IepeMeHHBIX X,Y€R, Tt.e.
HEKOTOPO€ IIPaBHJIO, 10 KOTOPOMY YIOPSAOYESHHOM Mape BEIIECTBEHHBIX YHCEN
(x,y)u3 obnactu omnpepenenus D(F) ¢ysxuum F CTaBHTHCS B COOTBETCTBHE
uucno F(x,y)eR.Tor ¢akr, uro (1) — ypasuenue ¢urypsl @ o3nagaer, mo

onpezeneHuto, 4ro @ COCTOMT U3 Bcex TOYEK ILIOCKOCTH, KOOPAUHATEI KOTOPHIX
SBILTIOTCS pelIeHUsIMU ypaBHeHus (1), T.e.

@ = {M(c,,¢;) € E*|(c,s,) - pemerme (1)}.
Jlioboe ypasnenue (1) 3adaem na naockocmu enonne onpedenenwyio uzypy,
00HAaKO O0HA u ma dice uzypa modxcem bvimsb 300aHA PAZNUYHBIMU YDAGHEHUAMU.
Hanee Oymem pemarh 3agadd ABYX THUIOB: MMesi ypaBHenwe (1), ompemensts

(puCOBaTh) COOTBETCTBYIOIIYIO (UTYpy ¥ HaoGOpOT &I HaHHOM (HUrypEI
cocTaBiIITh ypaBHeHHUE (1), KoTOpoe ee 3a1aeT.

Hapucyiime ¢uzypui, komopuie 3a0aiomes ypasHeHusmu:

l. x+y-2=0;

2. Y —4y-2x+4=0;

3. ¥+ +x+y=0;

4. xy+2=0.

Cocmasvme ypasnenus credyrowux guzyp:

1. BepTHKaNpHOH (TOPHU3OHTAJBHOM) NPSIMOM, MPOXOAAIIEH UYepe3 TOUKY
M0(29 _3);

2. NpOM3BOJILHOH OKPYXHOCTH C LEHTpOM B Touke M (x,,),)H paguycoMm
r>0.

3. Touxu M,(2,-3).

Ocnoenan 3aoaua. IIycmv F, u F| — mouku nnockocmu, paccmosnue mencoy

komopeimu pasrno 2¢ > 0. Cocmasbme ypasnenue guzypol, cocmosueii u3 écex
mouex NIOCKOCMU, ONA Komopwix cymma paccmosvuti 0o F, m F| paena
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2a, a>c. Hapucyiime oannyio guzypy.
3aoanue na oom.
1. Hapucyiime guzypet, komopeie 3a0aiomes yenroeuimu:
DEx=-22+@+2)°=4
2) |x = 2|+ |y +2| =2
3) max{|x = 2|, |y + 2|} = 2.
2. Cocmaevme ypasHeHue 0860emoyus.
3. Ilycme F, m F, — mouku nnockocmu, paccmosnue mexcdy KOmopsiMu pasHo

2¢ > 0. Cocmaevme ypasHenue guzypul, cocmosweii u3 écex mouex nioCcKoCmu,
ons xomopuix passocme paccmosnui 0o F, u F| pasna 2a, a < c¢. Hapucyiime

OanHyto huzypy.
3ansaTue 2.

1. IIposepra oomawrezo 3a0anus.
2. Onpedenumv nonapHyio cucmemy KoopouHam. 3anucamo cés3o MexXCoy
noasaprvimu u 0ekapmosvimu koopounamamu. (cM. § 6.1 I1.C. Mozgenos, A.C.
IlapxomeHko).
3. 3aoauu.
1) Hammmure B MONAPHON CHCTeMe KOODIAMHAT YPAaBHEHHS a) OKPYXHOCTH C
ICHTPOM B Ha4alle KOOPAWHAT, 60) BEpTUKaIbHON (TOpM3OHTAIBHOM) IpAMOI,
npoxopsmei depes Touky M (2,-3);
2) Hapucyiite Qurypsl, 3aaHHbIe ypPaBHEHUSAMH B IIOJISIPHOM CHCTEME KOOPIHHAT:
a)r =¢; 6)r =sinng; n=1,.2,3,4.
4. Onpedenums cucmemuvl KOOPOUHAM 8 NPOCMPAHCMEE: 0eKapMOosy
NpAMOY20NbHYI0, ChepuiecKyio U YyunuHOpU4eckyro. 3anucamo céasdo Mexncoy
chepuueckumu (yununopuueckumn) u dexapmogvimu koopdurnamamu. (cM. § 6.2
[3D.

Jaoanue na oom.
1. Hapucyume ¢uzypy, xomopas 3adaemcs 6 NoaApHOl cucmeme KOOpOUHam
ypasuenuem r = 2(1 — cos @).
2. Ilyeme F, u F, — mouku nnockocmu. Cocmaevme ypasnenue uzypul,

cocmoswen U3 6cex moyex NIOCKOCMuU, Oi KOMOPbLIX OMHOUEHUE PACCMOAHUL 00
F, u F, pasno k > 0. Hapucyiime dannyio guzypy.

3. Kaxas ¢uzypa 6 npocmpancmee 6 Oexapmoeoli NpsMOy20NbHOU cucmeme
KoopOunam 3adaemcs ypasHenuem X% +y? = z%7?

Bexmoput
3ansaTue 3. B aymutopuu: [3], Ne 1; 4; 11; 19; 14... Ha nom: [3], Ne 8; 22; 15; ...
3ansaTue 4. B aynuropuu: [3], Ne 23; 25; 28; 32; 43... Ha mom: [3], Ne 26; 42; 29
3ansatne 5. (ckanraproe npouzeedernue eexmopos). [4], Ne 419; 420; 424; 445;
ML.IL: 144(1); 148... Ha nom: [4], Ne 423; 428; 446; MLIL.: 145; 149...
3ausiTus 6 u 7. (6exmoproe u cmewantoe npouzeedenus eexkmopos). B
aynutopuu: [4], Ne 461; 465; 468; 470; 489; 490; MLIL.: 175; 196; 209... Ha nom:
[4], Ne 467; 472; 474; 491, 501; [3], Ne 177; 197; 208...
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3anaTre 8. — KOHTpPONBHAS PaboTa 10 BEKTOpaM.
IIpamesie u narockocmu

3anarusa 9 — 11. (npamas na nnockocmu). B ay qutopuu: [3], Ne 363; 367; 383;
391, 405; 416, 423; 431; 433; 446; 450; 465; 473... Ha nom: [3], Ne 364; 368; 387;
406; 418; 424; 434, 451,457, 460; ...
3ausaTus 12 — 14. (nrockocms u npamas é npocmpancmee). B aynutopuu: [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; ...
3ausTHe 15. — KoHTpONBHAs paboTa IO NMPAMEBIM H IFIOCKOCTSIM.

Duzypovl 2 nOpAOKA HA NIOCKOCHU
3anaTus 16 — 17. B ayautopun: [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. (xaxmoMy
CTYACHTY UHANBUAYAIBHOE 3a1aHHE).
2 cemecmp (Bce HOMepa B 3aJaHUSIX COOTBETCTBYIOT MCTOYHHKY [3] B mepedne
OCHOBHOM JTUTEPATYPHI).

2 cemecmp

Duzypovl 6Mopoz0 nopaAOKa 6 NPOCMPaAHcmee
B aynuropun: Ne 945, 946, 976, 981, 985, 987, 997, 1001, 1102.
Ha mom: Ne 950, 947, 975, 979, 986, 988, 998, 1009, 1071, 1149,1).

Adpunnvie npeobpazosanun u osusrcenun
B ayautopun: Ne 1159, 1153, 1163, 1166, 1175, 1187, 1229, 1234, 1102.
Ha nom: Ne 1158, 1154, 1171, 1167, 1177, 1188, 1232, 1237.

3anamue 9. Konmponwvnasa paboma.

ITnockocmu 6 agpunnvix u e6K1UO0BBIX NPOCHIPAHCHIBAX
Paboraem B apPpuHHOM (EBKINIOBOM BEKTOPHOM, EBKIIMIOBOM TOYETHOM)
npoctpascTe cTpok R" (n =4,5,...)
1. Beisicaure, nexar nu Touku 4,B,C Ha omHOM IPSIMOIA.
1) A=(2,1,-2,0), B=(1,-3,-3,1),C =(4,9,0,-2);
2) A=(-10,2,2),B=(2,1,0,4),C =(-2,-1,3,0).
2. Haiinure pasmeprocTs mnockoctu Aff (M, M|, M,,...) , aBistoweics
abdunnOl 060M0UKOM TOTEK M), M|, M,,....
1) M,=(0,-1,1,2), M, =(-1,4,0,1), M, =(-2,1,-3,-1), M, = (-1,12,2,2);
2
13[0= 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. Beracuute B3auMHOe pacronoxenue miockocreit B = Aff(A,B,C) u
P=Aff(4,B,C):
A4=(2,-1,0,4),B=(-1,2,0,3),C=(3,0,1,1),
4 =(1,1,1,1), B, =(8,-4,-4,6),C, =(-3,3,3,0).

Omeem: vacmuuro napanieilvbHbai.
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4. BEsICHHTe B3aMMHOe pacronoxenue miockocreit B> = M, + L(G,,d,) n
P*=N, +L(b,b,):
M,=(1,1,2,1,0), a, =(2,1,-1,1,3),4, =(-3,-1,2,2,-1),

N,=(0,2,7,7,4), b, = (~1,2,3,1,1), b, = (1,~1,1,2,1).
Omeem: nepecexaromcs 6 mouke Q, =(0,1,3,4,2).
B ayauropua: Ne 1612, 1614, 1616, 1166, 1630, 1633 nepssiit Bextop (1,2,2,-1),

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

Keaopukxu 6 ajpgpunnsix u e6K1U006b1X RPOCMPAHCMBAX
Ne 1052, 1046.

OnuncaHne HHHOBALMOHHbLIX MOJAX0/0B H METOAOB K MPENoJaBaAHHIO
yueOHOH JHCIHIIHHD

IIpy opranusanuy 00pa3oBaTENBHOTO Ipollecca HCIONB3YIOTCH CIeAyIOe
MOAXOAbI H METOABI:

IIpy opraHu3anuy 0Gpa3oBaTENbHOIO IPOIECCa MCIONB3YIOTCH CIERYIOIMe
MOAXOAbI U METOABI:

® 3épuUcmuUYeCcKuUii, OPUCHTUPOBAaHHBI Ha: - OCYIIECTBIIEHHE CTyJCHTaMU
JTMYHOCTHO-3HAYMMBIX OTKDBITHH B IIpollecce IOATOTOBKH K IPaKTHIECKUAM
3aHATHSAM [0 METOMUKE INperojiaBaHus MAaTeMaTHKH; - JEMOHCTPAIIMIO
MHOroo6pass peIIeHHI MaTeMaTHIecKHxX 3a/iad, METONOB, (opM, CpeACTB H
IPUEMOB OpraHM3anuy y4eOHOH MEeATeNbHOCTH INKOJBHHKOB; - TBOPYECKYIO
CaMOpeaIM3alHi0 CTyISHTOB B IIPOLIECCe CO3AaHMs ILIaHOB-KOHCIIEKTOB YPOKOB U
AX BUIEOQpParMeHTOB; - HHIVBHIyalH3allMi0 OOydeHHS 4Yepe3 BO3MOXHOCTh
CaMOCTOSTEIFHO CTABHMTh LIENH, OCYIIECTBIATH pediekcuio coOCTBEHHOM
00pazoBaTeNIbHO eATeNbHOCTH;

® NPAKMUKO-OPUEHMUPOGAHHbL, HpeaIIoJIararoLIiii: - OCBOEHHE
coziepaHne 06pa3oBaHUs Yepe3 pelleHHs NMPaKTHYEeCKUX 3a1ad; - IpuobpeTeHue
HaBBIKOB 3((EKTUBHOrO BBHIIOIHEHHS pa3sHBIX BHAOB IPOQECCHOHAIBHOM
IEITENHLHOCTH; - UCIOJIb30BaHHe IpoLenyp, croco0oB OIlCHUBAaHHS,
uKcHpyIOMIX cHOPMUPOBAHHOCTS MPOGECCHOHATBHEIX KOMITETEHIIHH;

® Memoo 2zpynnoeozo o06yueHusn, KOTOPHIH IpencraBiieT coboit Gopmy
OpraHu3ali y4e0HO-TII03HaBaTeIbHON IeITeIbHOCTH CTYLEHTOB,
IpeanoNaraonyio  (GyHKUHOHHPOBaHME pasHBIX THIOB MAalBIX Ipymm,
paboTaromx KaK Hal OOIIIMH, TaK ¥ CIlenu(GHIecKMH y4eOHBIMHU 3aJaHIsIMH;

MeTtoanyuecKne pekOMEeHAANKH 10 OPraHU3alHH CAMOCTOATe/ILHOMH paboTh
CTYAEHTOB

B mnpouecce camocmoamensnoli pabome: no JUCUMIIMHE «I eomempus u
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OCHO8bl  monono2uu» CTYAEHT JODKEH  BBHINIONHATH  CIEAYIOIOHE  BHAOE]
BHEay IUTOPHOMH JesITeIbHOCTH:
© H3yYeHHWEe M KOHCIIEKTUPOBAaHHUE Marepuaya, BBIHECEHHOTO HAa JEKIHSIX W
nabopaTOpHBIX 3aHATHAX Ha CaMOCTOSTENBHOE M3ydeHHE 10 HCTOYHHKAM
OCHOBHOH H JIOTIOJTHHTENBHOM JIUTEPATYPHI;
® MOArOTOBKA K  pasiMYHBIM  (GopMaM  HPOMEXYTOYHOM  aTTecTaluy
(MpakTHYeCcKOH, 1abopaTopHOl U KOHTPONBHOMH paboTe, KOIIIOKBHYMY, 3a4€TYy,
dK3aMeHyY);
® IIOMCK M M3y4YeHHE NOHATHH ¥ (aKTOB U3 IapaUIENbHO YUTAEMEBIX KYpPCOE
«Bsedenue 6  cneyuanvHocmvy, «Anzebpa u  meopus  uuceny,
«Mamemamuueckuii ananu3», HEOOXONUMBIX Ui YCBOEHHS JHUCLMILIMHE]
«I ' eomempus u OCHOBb! MONONO2UUY;
® BBEIIIOJHCHHME IOMAIlHAX 3afaHull; CaMOCTOSTEJIBHOE BBHIMOJHEHHE 3a[aHH
i 1abopaTopHBIX paboT;
® nox6op Heo6GXOAUMOM TUTEPATypPhI, TOUCK HEOOXOAUMOM HHGOPMALIMH B CETH
WHTepHeT.

Kpumepuem oyenxu pe3ynpTaToB BHEAYTHTOPHOM CaMOCTOSATEIRHOM paGOTEI
o0yJaromuxcss 10 AUCLUIUINHE «/ eoMempus U OCHOBbL MONONO2UU», SABIAETCS
YPOBEHb YCBOEHMs y4eOHOro Marepualla, KOTOPHIH MPOBEpAETCS U OLEHHBAETCS
IpH BHINOJHEHWH KOHTPOJBHBIX H JIa0OpaTOpHEIX paboT, HHIOWBUIYATLHEIX
3alaHUi ¥ IIPU ca4de 3a49eTOB B S5K3aMEHOB.

K opeanuszayuonnsim popmam tposenenns YCP 1o AuUCHMIUIHHE
«'eomempus u OCHO8bL MONONO2UU» OTHOCHUTCS AyNUTOPHAS IEATENBHOCTh Ha
nabopatopHEIX 3aHATHAX. Buoamu omuemmnocmu YCP ABISIOTCS: KOHTPONEHEIE
paboThI M OTYETHI 10 HHAUBHIYAIbHEIM 3aJaHHIM.

Kontpone VCP mno nmucuumnmHe «eomempus u OCHOBbL MONOROZUUY
IIPOBOJUTCH INPEMOJaBaTEeNIEM, KaK IIPaBUJIO, BO BpeMsS ayJHUTOPHBIX 3aHATHH H
OCYILIECTBIIIETCS B BHAE:

— 3KCIIpecc-0IIpoca Ha ayAUTOPHBIX 3aHATHAX;

— KOHTPOJIBHOM paboTEHI;

— 3al[UTHl OTYETA [10 UHAUBUAYAIHHBIM 3aaHHIM.

Y4eT pe3yNbTaToB KOHTPOJIS TEKyIled yCIeBaeMOCTH CTYIEHTOB BEIETCS
npenogasareieM. IlomydenHsle cTyneHTOM KoiudecTBEeHHEIE pe3yisTatsl YCP
YYUTBIBAIOTCS KaK COCTaBHAas YaCTh MTOIOBOM OLIEHKM I10 TUCHMIUIMHE B paMKax
PEHTHHIOBOM CUCTEMEIL.

IlpumepHbBIii NepeyeHb BONMPOCOB K IK3aMEHy
(1 cemectp)

1. DxBUBaEHTHEIE HAIIPAaBIEHHBIE OTPE3KH.
2. ITonstre BexTopa. KonnuneapHsle M KOMILIaHAPHEIE BEKTOPEI.
3. Onepanuus cI0XeHUs BEKTOPOB U ee CBOMCTBA.
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4. Oneparnyst yMHOXEHHS BEKTOPOB Ha YHCIIA K €€ CBOMCTBa.

5. JIune#Ho 3aBUCHMEIE M THHEIHO HE3aBUCUMBIE CHCTEMEBI BEKTOPOB.

6. 'eomeTpHyeckiie KpUTEPUH JTHHEHHON 3aBUCHMOCTH.

7. Anrebpanueckue KpUTEPUH JIMHEHHOM 3aBHCHMOCTH.

8. ITpoek1iu 1 ux cBOMCTBA.

9. Basucel. KoopauHatsl BekTopa B IaHHOM Oaswuce.

10. ®@opMyiel peobpa3oBaHKA KOOPAHHAT BEKTOPOB IPH IEPEXofe OT OTHOTO
0asnca K Apyromy.

11. CxansipHOe npousBeieHre BEKTOPOB U €10 CBOMCTBA.

12. BexTopHOE Npou3BeAeHNE BEKTOPOB B €T0 CBOMCTBA.

13. CMmemaHHOE NpOU3BeIEHNE BEKTOPOB U €I0 CBOMCTBA.

14. Kputepnu KOMILTaHapHOCTH TpEX BEKTOPOB.

15. Addunnsie penepsl. KoopauHaTbl Toukn B maHHOM pemepe. DopMyisl
npeoOpa3oBaHysA KOOPAMHAT TOYEK IIPH IIEpPeXoie OT OJHOI'0 perepa K Jpyromy.
16. ®opMysl Ipeobpa30BaHisl KOOPIUHAT TOYEK Ha INTOCKOCTH IIPH IIepPeXojie OT
OJHOH IPSIMOYTOJIBHOM CHUCTEMBI KOOPAUHAT K JPYTOM.

17. Pasnuanbie BUAB ypaBHEHHMH IpsMolt Ha miockocty E2,

18. Ompenenenre B3aMMHOTO PacIONOXKEHHUS IBYX IPAMBIX HA INIOCKOCTH IO HMX
YPaBHEHUSAM.

19. Bemnurua yria Mex Iy AByMsl NIPSAMBIMU. PacCTOsSIHHE OT TOYKHM [0 PSAMOIA.

20. I'eomeTprdeckuii cMbICT JIMHEHHOTO HEPABEHCTBA C ABYMS IIEPEMEHHBIMH.

21. TTnockocTs B npoctpanctee E. Pasmuunsle BUas! YPaBHEHH IIITOCKOCTH.

22. OmpeneneHwe B3aUMHOIO pAacHONOXEHHS [ABYX IUIOCKOCTEM IO HX
YpaBHEHHSM.

23. IIpsamas B mpocTpasnctee E°. Pasnuunsie Bumst ypaBHeHwuit npsMoii B E°,

24. OrmpeneneHue B3aMMHOTO pacloiOXKEHHMsS IMPAMBIX M IUIOCKOCTEH B
npoctpancree E’.

25. Paccrosiayie OT TOYKM A0 INIOCKOCTH M PAacCTOSHHE OT TOYKH OO NPAMOH B
npoctpancTse E°.

26. Dnmurc.

27. 'unepboura.

28. TTapabora.

29. ®urypsI BTOpOTro IopsiKa Ha miockocty E2,

30. Emunoe ompezneneHye auinica, runepGoisl ¥ napabolisl ¢ moMOIIs0 GoKyca U
TUAPEKTPHUCHI.

31. KacatensHsle k 1utuncy, runepboie, napaboie.

32. Onruyeckue CBOHCTBA 3IUTHIICA, THIIEPOOIIEI U TapaGoIk.

33. ®urypsl BpallleHus B pocTpaHcTse E°.

34. IunuHapuyecKre U KOHUYecKue GUrypsl B mpocTpancTee E°.

35. DIIHAIICOMAEL.

36. I'untepGosiouab!.

37. Onnunrudeckue napaboiou L.

38. 'unepbonuueckue napaboIouab.

39. Ourypsl BTOpOro nopsaka B npocrpascTse E°.



26

40. ITnockue cedeHust IIPOCTPAHCTBEHHBIX (GUTYP BTOPOro IOpsIKa.
41. IpsamoruHeiiHbIe 06pa3yroUIUe OXHOIIOIOCTHOrO TrIepGoIouaa U
runepbonuyeckoro napadosoua.

IIpumepHbIii NepeueHb BONMPOCOB K YK3aMeEHY
(2 cemectp)

1. Tlonstue abodunHOro mpeobpasosanms miockocts E? u mpocrpancrsa E.
IIpumepsl.
2. Orobpaxenue, obpatHoe g adounHOrO mnpeobpazopanus. I pymmsl
adbdunnbx npeobpasosannii Aff (E*) u Aff(E?).
3. O6passl npsiMoOH U IIIOCKOCTH IpH aGUHHOM MMpeobpa3zoBaHUH.
4. JInneiinpli onepaTop, HHAYIHUPOBaHHEIN ahUHHEIM MpeoGpa3oBaHUEM.
5. IIpocToe OTHOIIEHHE TOYEK, COXpaHEHHE MPOCTOrO OTHOIIEHHS TOYEK IIpH
apdurHOM IpeobpazoBaHmy.
6. KoopaunaTHas 3anuck adhbuHHOr0 npeobpa3oBaHusl.
7. I'eoMeTpHUeCKH il CMBICII ONIPEAIIUTENS MAaTPUILl aQGHUHHOrO MpeoOpa3OBaHusl.
8. MiHBapyvaHTHEIE TOYKH W MHBapHMaHTHEIE IpsMble aGHHHOTO NpeoGpa3oBaHmsa
mockoctu E2.
9. Jipwxenns miockoctd E? u npoctpanctea E>. [Tpumepsr.
10. KoopauuarHas 3anuch nBwxeHuil. Kiaccupukanus qBIKEHHH [LIOCKOCTH E?
1 npoctpancTsa E°,
11. IlounsTue adbdunHOrO HIpOCTpancTBa. [IpUMeEpEL.
12. Paguyc-BexTop TO4Yek adduHHOrO mpocTpaHcTBa, OHekimsa ahPUHHOrO
IPOCTPAHCTBA U CBA3aHHOIO C HUM BEKTOPHOI'O IIPOCTPAaHCTBA NPH (PUKCUPOBAHHH
TOYKH.
13. Apdunnsie penepsl ¥ KOOpAWHATH B ahGUHHOM NpocTpaHcTBe. OOPMYIIEI
npeobpa3oBaHMs KOOPIUHAT.
14. Ilomatme mockocTH B aduUHHOM IpocTpaHcTBe. HauanmpHas Touka M
HalpaBJLIoNIee IPOCTPAHCTBO TUIOCKOCTH.
15. Ilepeceyenne rmtockocreit B apdurHOM npoctpancTBe. Addunuas 06010uKka
MHOJKECTBA TOYEK.
16. Cymma mnockocteit B ahGHHHOM IPOCTPAHCTBE.
17. AbduHHO He3aBUCHMEIE TOYKM B aGHHHOM IIPOCTPAHCTBE.
18. BzaumHOe pacnomoxeHHe IOBYyX IUIOCKOCTed B aUHHOM IPOCTPAHCTBE.
XapaKTepuCTHKA Iaphl ILIOCKOCTEMH.
19. TIlapamerpumdeckue u oOmue ypaBHEHHs IUIOCKOCTeM B  adduHHOM
IIPOCTpaHCTBe.
20. OnmnpeneneHre B3aUMHOIO PpACIIONIOXKEHHS JBYX IUIOCKOCTEH 10 HX
ypaBHEHHUSIM.
21. bapulleHTpHYECKHE JHHEHHbIe KOMOMHAUMM TOYEK W OGapHIEHTPUUECKHE
KOOpAWHATHI B aQ(MHHOM IIPOCTPAHCTBE.
22. Beinmykisle QUIypHl B BellleCTBEHHOM a)(DHHHOM IIPOCTPaHCTBE.
23. Bumyknas o060704YKa MHOXECTBA TOYEK B BEIECTBEHHOM adhdHHHOM
IPOCTPaHCTBE.
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24. n-MepHBI mapaiieNenuies B BeLIECTBEHHOM ahGHUHHOM H eBKIHIOBOM
IIPOCTpPaHCTBaX.

25. n-MepHBI CHMIUIEKC B BELIECTBEHHOM apdHUHHOM M  €BKIMIOBOM
[IPOCTPaHCTBaX.

26. CransgpHoOe NpOU3BEJECHNUE B BELIECTBEHHOM BEKTOPHOM IIPOCTPAHCTBE M €r0
cBoiicTBa. [Ipumeps!.

27. EBKIHIOBO BEKTOPHOE IIPOCTPAaHCTBO, OPTOTOHAIBHOCTH BEKTOPOB U
IIOJIIPOCTPAHCTB, BEIHYHMHA YIJla MEXIYy BEKTOPaMH, OPTOTOHAIBHOE JOIOJHEHHE
HOJIIPOCTPAHCTBA, OPTOHOPMUPOBaHHBIE Oa3HUCHL.

28. TlomaTHe €BKIKHAOBA TOYEYHOrO IIPOCTpaHCTBAZ K", OPTOrOHAIBHOCTEH
mockocteii B E”,

29. PaccrostHue Mexxy ¢urypamd B E", BBIUMCIEHME PpaCCTOSHHS MEXIY
IUIOCKOCTSIMH.

30. Hexoropsie durypsr B E": chepsl, mapsl, mapamienenunensl, CUMILIEKCEHL.
O6BeM mapajienenunesa 1 CUMILIEKCa.

31. @urypel BTOporo mopsaka (KBaApWKH) B BEMIECTBEHHEIX ahHHHBIX
npocTpancTBax. HopmanpHsle 1 KaHOHWYECKHE ypaBHEHUSA KBaJpHK.

IIpumepHbIH NepedYeHb BONPOCOB K 3K3aMEeHY
(3 cemectp)
1. TlonsasTHE  METPUYECKOTO  MPOCTPAHCTBA.  TOIOJNIOTHA  METPHUYECKOTO
npocTpaHcTBa. IIoHATHE TOMOIOrN4ecKoro MpoCTPaHCTRa.
2. IlonmpocTpaHCTBO  METPHYECKOI'O IPOCTPAaHCTBA M €r0  TOIOJIOTHS.
TloampocTpaHCTBO TOMOIOTHYECKOTO IIPOCTPAHCTBA.
3. 3aMKHyTEIe MHOXECTBA U HX CBOHCTBA.
4. 3ameikanue MHOxecTBa. CBoiicTBa onepanuy 3aMBIKaHHUS.
5. BHyTpeHHOCTP U rpaHHUIla MHOXECTB.
6. IlomsaTre HenpepsIBHOTO 0TOOpaXkeHNs. HenpepsIBHOCTh KOMITO3HIIUH.
7. Kpurepruu HeNlpephIBHOCTH.
8. T'omeomopdusmet. [Ipumepsr.
9. TlonaTue cBsA3HOrO IMpOCTpaHCTBa. [IpMepE! U IMpocTeinue CBOKCTBa.
10. CoxpaHeHue CBSI3HOCTH HeENpepHIBHBIMH OTOOpaXeHHAIMH. Teopema o
IIPOMEXYTOYHBIX 3HAYCHISX. JIMHEHHO CBA3HBIE IIPOCTPAHCTBA.
11.Komnaktaele mpoctpaHcTBa. KommakTHOCTh mnoampoctpaHcTB. Kpurepuit

KoMmmnakTHocTH B R".

12.CoxpaHeHre KOMIIaKTHOCTH HEINPEPHIBHEIMH OToOpaxkeHusamu. O6o6menue
TeopeMbl BeliepuTpacca.

13. ITonsarue nuuauu. Crioco6rl 3amanus nHui. KacaTenpHas K JTHHHH.

14. inuna gyru nuavn. HatypanbHas mapamMeTpHu3anus.

15.KacarenpHas kak npsMasi, Hauboliee TECHO IpHIIeramomas K JIMHAM. Todku
pacIpsMIIEHUs U yCIIOBHE OMPEryJISIPHOCTH.

16.KpuBu3zna muauu. @opMmyna and BEYHCIEHHS KPUBHU3HBL MeXaHHYECKHi
CMBICIT KPUBU3HEI.

17. Pemep ®peHe OuperynspHoit JiuHHM. OJleMeHTH pernepa DpeHe.
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Comnpukacaromascs MIOCKOCTb H €€ CBOWCTBA.

18.@opmynsr Opene.

19.Kpyuenue, ero MexaHH4ECKH# CMBICI U GOPMYJIa [UIsl €70 BEIYHCIICHHUS.

20. IToustre noBepxHocty. [IpuMeps! ¥ crIoco6B! 3a4aHHUs NIOBEPXHOCTEMN.

21.BHyTpeHHUe ypaBHEHUS THHUI HA TOBEPXHOCTH.

22. KacarensHoe IpOCTPaHCTBO M KacaTelbHasd IUIOCKOCTE K TIOBEPXHOCTH.
HopmMans x ITOBEpXHOCTH.

23.IlepBast kBagpatuuHas (opMa IIOBEPXHOCTM H 3ala4H, pelnaeMble C €€
IOMOIIBIO.

24. HopmaipHasi KpMBH3HA JIMHHUH HA IIOBEPXHOCTH.

25.Bropas kBagpatw4Has (opMa 1oBepXHOCTH. HopmanpHas KpUBH3HA
ITOBEPXHOCTH B JJaHHOM HallPaBJICHHH.

26. ['naBHBIE HAIIPaBJISHUS U INIaBHbIE KPUBH3HEI IOBEPXHOCTH B JAHHOH TOYKe.

27.TlonHas ¥ cpelHss KpUBU3HA OBEPXHOCTH B JaHHOM TOYKe. THIBI TOYEeK Ha
TIOBEPXHOCTH.
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ITPOTOKOJI COTJIACOBAHUS YYEBHOM INPOT'PAMMKBI

YBO
Haspanue yueGHoii | Hassanue kadenpsl | TIpenyoxeHus Pemienue,
JUCHUIUINHEI, C 06 IIPUHATOE
KOTOpo#i TpebyeTcs HM3MEHEHUSX B kadenpoi,
COIJIaCOBaHUE coAepxKaHuH paspabo-
yueO HOMH TaBIIen
IIPOrpaMMEI y4eOHy10
YIpEeXIEHUI IporpaMmy
BBICHIETO (c yka3zaHueM
o0Opa3oBaHHs IIO | JATHI U
yaeOHO# HOMepa
TUCIHAIIIINHE poToKoJa)*
Nuddepenrmansusie| JnddepeHanbHbIX | HET Brocuts
ypaBHEHUS YpaBHEHHII H CHC- HM3MEHEeHHUS
TEMHOI'0 aHAJIN3a He TpebyeTcs
(npotokon
Ne 10 ot
28.05.2021)
Anrebpa u Teopus | Bricmieit anre6psl u | HET Bnocuts
yrcen 3ammTel  uH(OpMa- H3MEHEeHUs
ITHH He TpedyeTcs
(npoTokomn
Ne 10 ot
28.05.2021)
MareMaTHyeCKui Teopuu QyHxImH HET Bnocuts
aHaIM3 U3MEHEeHHUs
He TpebyeTcs
(nporoxomn
Ne 10 ot

28.05.2021)
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AOMOJIHEHWSI 1 USMEHEHWS K Y‘][EBHOFI ITPOT'PAMME I1O
N3VUAEMOM YUEBHOU JTUCITATIVIMHE
Ha / y4eOHBIN rof

Ne JlononHeHus 1 N3MEHEHUS OcHoBaHue
n/m

V4e6Has IporpamMmMa IepecMoTpeHa | 0Jo0peHa Ha 3aceaHul Kadeapsl
(npoToxon Ne oT 202 _T.)

3aBenyromuii Kadenpoi

YTBEPXAIO
Hexan daxynbreTa




