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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Lenu: popmMupoBaHrE KOMIIETCHIIUI CTYIEHTOB, 0O0yJaromuxcs o Hanpasienuto «Ile-
Jaroru4eckoe o0pa3oBaHUe.

3agaun:
— (opmupoBaHUE Y CTYJEHTOB CUCTEMBI TIPEICTABICHHUN O TOHATUSAX H
(dakTax AUCIUIUINHBL; O TEOMETPHUECKUX METOAAX M BO3MOYKHOCTSIX UX IPUMEHECHHUS;
— (opmupoBaHue MpeACTaBICHUN O BaXXHOCTH (HEOOXOAUMOCTH ) U3YICHUS
TE€OMETPUH TSl OCYIIECTBICHUS Oyymiel TpodheCCUOHATBLHOM e TEIbHOCTH,
— BOCHHUTaHHE MPOPECCHOHATHHO 3HAYUMBIX JINYHOCTHBIX KA4ECTB CTY/ICHTOB;
— (dopMHUpOBaHHE y CTYACHTOB IIOHUMAaHUS O BO3MOXXHOCTSIX T€OMETPHH IS
Pa3BUTHSI YHUBEPCATIHHBIX YUCOHBIX ACUCTBUI YUaIIUXCS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas gucrumurHa b1.0.23 T'eomeTpust oTHOCUTCS K 00s13aTeNIbHON YacTH bioka 1
00pa3oBaTeNbHON POTPAMMBI.

Jlnig nu3ydeHust JaHHOW y4eOHOW JUCIMILTMHBI HeOOXOIMMBI 3HAHUSI, YMEHUSI U HABBIKH,
dbopMupyeMbI€ Y CTYACHTOB MIPH MOJIYICHUU CPEIHETO (TIOTHOT0) OOIIETO WU CPEAHETO MPO-
(dbeccroHabHOTO 00pa30BaHUS.

[lepeuens mocneAYIOMINX YUSOHBIX AUCHIUIUINH, 11 KOTOPHIX HEOOXOMMBI 3HAHUS,
YMEHUS U HaBBIKH, POpPMUPYEMbIC TaHHON yU4eOHOW TUCIIUIUIMHOMN:

DneMeHTapHas MaTeMaTHKa.

— Meronuka 00y4eHHsI MaTeMaTHKe

— Pemenue onumnuanHeIx 3a1a4 Mo MaTeMaTHKe

— OCHOBBI HAyYHO-HCCIIEIOBATENBCKOM IESITETbHOCTH
— Kypcsl o BeIOOpY CTYyIEHTA.

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

[Tponiecc ocBOeHMS AMCUUILUIMHBI HAPaBJIeH Ha (JOPMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 44.03.05 Ilenarornueckoe
obpazoBanue (¢ IByMs TPOPUIIMHU TTOATOTOBKH):

VYK-1 CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHaIN3 U CUHTE3 UH(POPMaIUH, IpuMe-
HSTh CUCTEMHBIN OJIXOA ISl PELICHUS IOCTaBJIEHHBIX 3a/1a4.

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI 00 YJIArOIIHICS JOIKEH

3uamo:
—  ONpeeNeHUs MOHATHIA U (HOPMYIUPOBKHU KITFOYEBBIX TEOPEM KaXKOTO pa3/iena JUCIIHII-
JINHEI;
— MaTeMaTHYEeCKUE CTPYKTYPhI M B3aUMOCBSI3U MEKy HUMHU;
— pa3NIHYHBIE CIIOCOOBI MOCTPOCHHS MATEMATUIECKUX TEOPHUIA;
— THUNHW3ALUIO 337124 U PA3JIMYHbIC METOJIbI UX PEIICHHUS;
— TEOPETUYECKHE OCHOBBI IKOJIBLHOTO Kypca FreOMETPHH;
— CTpOE€HHWE AUCIUILUINHBI «['€OMETpHs» U CBS3h MEXKTY OT/ICIBLHBIMH €€ pa3/icliaMu;
—  MEXNPEIMETHBIE CBSA3U AUCIHUIUIMHBI «I eoMeTpHs».
—  BO3MOXHOCTH JMCHUILINHBI JJISI OpTaHU3aIUH Y4eOHO-UCCIEeI0BATEIbCKON U TPOSKTHOM
JIeATETbHOCTH yUYaIInuXcs;
Ymemso



—  HACMOHCTPHUPOBATH OCBOCHHOC 3HAHUC JIOTUYHO U IMOCJIICA0OBATCIIBHO,

— TMPUBOJAUTH MIPUMEPHI U KOHTPIIPUMEPHI B MPOLIECCE U3TI0KEHUS TEOMETPUYECKUX BOIPO-

cOB (MaTepuana);

— IPUMEHATH OCHOBHBIE METO/IbI (BEKTOPHBII, KOOPAUHATHBIN, AKCHOMAaTUYECKUI, TE€OMET-
pHUYeCKUX MpeoOpa3oBaHuil) MU JOKA3aTEIbCTBE YTBEPKIACHUHN U PELLICHUHN 3a71ay;
— apryMeHTHpOBaTh BBIOOP METOJa 10KAa3aTeIbCTBA MAaTEMAaTHUECKOT0 (DaKTa WM METOAa

PEUICHUSA 3aa4H;

— TIPUMEHSTHh FTeOMETPUYECKHE 3HAHUS K PEIICHUIO MTPOOJIeM, BO3ZHUKAIOIINX B peabHON

KH3HU.

— ¢opMyIMpoBaTh 3aJaHUS TTO TUCIUILUIUHE ISl OpTaHU3aIMK UCCIIE0BATEIILCKON U TIPO-
€KTHOU JIeATEeTbHOCTH YJaIlIuXCs,

Braoemuw

— TEPMHHOJIOTHEH MpeaMeTHOUN obnacTu «I eoMeTpusy;
- CHOCOGaMI/I OopraHu3alv UCCICAOBAHMS ITPU PCHICHUUA 3a4aY IO AUCHUIIJINHE.

4. COAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

O0BeM IUCIUIUIMHEI cocTaBigeT 11 3aueTHBIX e1., 396 Jac.

dopma MPOMEKYTOUHOM aTTECTALUM: FK3AMEH, IK3aMEH, HK3aMEH.

4.1. Cogeprxkanue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, ¢ YKa3aHHeM
BH/IOB YU€OHBIX 3aHATUH U OTBEJICHHOI0 HA HUX KOJMYEeCTBA aKA/IeMUY€CKHX YaCOB

Paznen qucuumuimee! / Tema Cem. | Buapl yue6HO# paboOThI DopMbl
KonrtakTHas padora npe- | Ca- TEKYILETO
nojaBareis ¢ o0yyaro- MOCT. | KOHTPOJIS;
HIMMHCS pabota | PopmbI
Jlek- | JIab. IIpakr. IPOMEKYT.
U 3aHs- | 3aHA- aTTecTaluu

TUS THS

Tema 1. BekTtopHas anrebpa 1 10 12 11

Tema 2. AHaIUTHYECKAs] TEOMETPUS 1 24 22 20

Ha MJIOCKOCTH

Tema 3. AHaUTHYECKAsI TEOMETPUS B | 2 20 24 40

POCTPAHCTBE

Tema 4. MHOrOMEpHBIE TPOCTPAHCT- | 2 8 4 3

Ba

Tewma 5. ['eomerpuueckue nmpeodpa- 3 18 22 2

30BaHUS

Tema 6. ITpoexkTrBHAsSI reOMETpUs 3 8 8 2

Tema 7. OCHOBaHUSI TEOMETPUU 3 8 6

Hroro (1 cemectp): 34 34 31 IK3.

Uroro (2 cemectp): 28 28 43 IK3.

Uroro (3 cemectp): 34 34 4 IK3.




4.2. I1l1an BHeaAyAUTOPHOM CaMOCTOSITEJIbHOH PAa00THI 00y4AKOIIUXCS 110 UC-

HUILJIMHE
Pasnen nucoumn- CamocrosiTenpHas paboTa 00yJaronuxcs Ouenouynoe | YueOHO-
JIMHBI / TeMa Bug camocrt. pabotsl | Cpoku Bel- | 3aTpa- | CPEACTBO METOuYe-
TTOJTHCHUS ThI cKoe obec-
BpeMe- neYeHue
HU CaMocCT.
paboThI

Tema 1. Bextop- | M3ydyeHue aeKIMoH- CeHts0pb 11 Bonpoce Ha | [1], [5]
Has anredpa HOT'0 MaTepHana. OxTs16pB IK3aMEHE.

[ToaroroBka K mpax- Cobeceno-

THYCCKHUM 3aHSITHSIM. BaHHE I10

BreinonHenne nuan- pabore.

BUAYAJIbHBIX 3aJaHUN
Tema 2. Ananu- N3ydenue nexkumon- OKTs0pb- 20 Bonpoce Ha | [1], [5]
TUYecKas reo- HOT'O Marepuaa. nexadpb HK3aMEHe.
Metpus Ha Tioc- | [ToaroroBka k mpak- Cobeceno-
KOCTH THYCCKHUM 3aHITHSIM. BaHHE I10

BreimonHenne nuan- pabore.

BUAYAJIbHBIX 3aJaHUN
Tema 3. Ananu- N3ydenue nexkumon- OKTs10pb 40 Bonpoce Ha | [1], [5]
TUYecKas reo- HOTO Marepuaa. HOSIOpB HK3aMEHe.
METpHsl B IIPo- [ToaroroBka K mpak- Cobeceno-
CTpaHCTBE TUYECKUM 3aHSATHUSIM. BaHHE I10

BrimonHenne nuam- pabore.

BUAYAJIbHBIX 3aJaHUN.
Tema 4. MHoro- N3ydenue nexkumon- Jexabpb 3 Bonpoce! Ha | [3], [4]
MEpHBIE MPO- HOT'O Marepuaa. HK3aMEHe.
CTpaHCTBa [ToaroroBka K mpak-

THYCCKUM 3aHSITHSIM.
Tema 5. 'eomer- | M3ydyeHue JeKIMOH- Centsi6pp- | 2 Bomnpocer Ha | [6], [11]
pHUECKHE MPeod- | HOro MaTepHana. OKTSIOpb IK3aMEHE.
pazoBaHUs [ToaroroBka K mpak-

THYCCKUM 3aHITHSIM.
Tema 6. Ilpoek- | M3ydyeHue JeKIMOH- OKTS0pb- 2 Bomnpocer Ha | [6], [10]
THBHAs T€OMET- HOTO MaTepHana. HOSIOpB HK3aMEHe.
pus [ToaroroBka K mpak-

THYCCKUM 3aHSITHSIM.
OO61mast TpyA0€MKOCTh CaMOCTOSATEILHON pabOTHI (Jac.) 78

W3 HUX ¢ UCTTOIB30BaHUEM AJICKTPOHHOTO O0yUEHUS U
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH (4ac.)

4.3. Conepsxkanue yueOHOro MaTepuaja

Tema 1. Bekmopnas aneebpa

CBs13aHHBIE, CKOJIB3AIINE U CBOOOIHBIC BEKTOPLI. JIMHEHHbIE Onepaliui Hajl BEKTOPaMHU.
KonnuHeapHbie 1 KOMITJIaHApHbBIE BEKTOPHI JIMHEHAst 3aBUCUMOCTh BEKTOPOB. T€OpeMBbI O JIn-
HEHMHOH 3aBUCUMOCTH BEKTOPOB Ha INIOCKOCTU U B IIpOCTpaHCTBE. IIoHATHE O TMHEHHOM ITpO-
CcTpaHCTBE. ba3uc U pa3MepHOCTh TUHEWMHOTO MpocTpaHcTBa. CKaIsIpHOE MPOU3BEACHUE, €TI0
cBoiicTBa. CBs3b ¢ IPOEKTUPOBaHUEM. BekTopHOE npon3BeeHue. Boluncienue B OpTOHOPMHU-




poBaHHOM pernepe. CMelaHHOE TPOU3BEAECHUE TPEX BEKTOPOB. Ero reoMmerpuueckas nHTEpIpe-
TarLysl.

Tema 2. Ananumuueckas 2eomempusi Ha NIOCKOCU.

AddunHas cuctemMa KOOpIMHAT HA IJIOCKOCTH. Pasinyc-BeKTOp M KOOPAMHATHI TOUKH B
nanHou addurHON cucteme koopauHar. [IpsMoyronpHas cucreMa koopauHar. [Ipocreitmme
3a/1a4M, pellaeMble ¢ IOMOLIbI0 KOOpAUHAT. MeTo KoopaAnHAT Ha Mmi1ockocTu. dopMyiibl pe-
0o0pa3oBaHus KOOPAUHAT TOYKU MIPU MEPEXO0/I€ OT OJHOM MPSIMOYTOJIBbHOM CHCTEMBI KOOPIUHAT K
Jpyroii. YpaBHEHHs reoMeTpHuecKoro oopasa (rmMr) Ha riockoctd. [loHsTue anredpandeckoit
nuHuU. BekTopHoe (mapamerpuyeckoe) 3aganue JuHui npumepsl. [lonspHas n 0600meHHas
NOJIIpHAsi CHCTEMBI KOOPJMHAT Ha MJIOCKOCTH, CBSI3b MOJIIPHBIX KOOPANHAT TOYKH C MPSAMO-
YTOJIbHBIMU JI€KapTOBBIMU. 3ajaHUE QUTYp B MOJSIPHON CUCTEME, TPUMEPHI.

BekropHoe, mapameTprueckue, KAHOHMYECKOE, 0011Iee ypaBHEHHs MIPSIMOM, ypaBHEHHE
IpsIMOM C YTJIOBBIM KO3() (PUIIMEHTOM, YpaBHEHHE MPSIMON B OTpe3kax. 3aJJaHue MOTYIIOCKOCTH
C TIOMOILIBIO JINHETHOTO HEPABEHCTBA.

B3anMHOe pacnonokeHue IByX NpsSMbIX, CBA3b C CUCTEMaMU JIMHENHBIX YPaBHEHUH U Olpese-
murensamu. HopManbHOe ypaBHEHME, pacCTOSIHUE U OTKIIOHEHHUE OT TOYKH JI0 IPSIMOU. YTOJI Me-
Ky NPSMBIMU.

OKpy>XHOCTb, OIIpeJICIIEHUE, BEIBOJ] KAHOHMUECKOTO YpaBHEHHs. DJUIUIIC, ero (PoKaIbHOe
orpeziesieHue, BbIBOJ KAHOHUYECKOTO YPaBHEHHUS, U3yUeHHE (DOPMBI, SKCIIECHTPUCHUTET, TOCTPOE-
HUe 110 ToukaM. ['unepboa, ee pokanbHOE OIpe/esieHIe, BEIBOJ KAHOHMUECKOTO YPaBHEHHUS,
u3ydeHue (opMbl, ACUMIITOTHI, SKCIIEHTPUCUTET, IOCTpoeHue 1o Toukam. [TapabGona, BeIBOJ Ka-
HOHUYECKOTO YpaBHEHUS, U3ydeHUe (POPMBbI, TOCTPOCHHUE IO TOUKAM.

JlpeKTpuckl iutumnca v runepOosibl. Y paBHEHHs SJUIUIICA, TUIIEPOO0IIBI U Mapaloibl B MOISIPHOM
CUCTEME KOOPJUHAT.

Knaccudukamnms anredpandeckux JUHANA BTOPOTO MOPSIIKA 110 HHBapuaHTaM. LleHTpsl
KBaJ[PUK, UX T€OMETpHUECKUil cMbIci. LleHTpasbHbIe 1 HelleHTpalibHbIe KBaapuku. OO0mme To4-
KM KBaJIpuKH U npsiMoi. [lonstue acumnrornueckoro HanpasieHus. [IpuBenenne ypaBHeHUs
anreOpanyecKoi JIMHUM BTOPOTO MOPsAKA K KaHOHHUECKoMY BUy. IloHsATHE KacaTenbHON Tps-
MOH K KBaJpHUKE, BBIBOJI YPABHEHUS KacaTeIbHOW B TOUKE, HE SIBJISAIOLIECHCS LICHTPOM KBaJpPUKH.
JlnameTp KBaJpHUKH, CONPSKEHHBIM JaHHOMY HEACUMIITOTHUECKOMY HAIlPaBJIEHUIO, BBIBOJ
YpaBHEHUs JUaMETpa, CONpPsKEHHbIE TuaMeTpbl. CBOMCTBA TMaMETPOB LIEHTPAJIbHBIX U HELICH-
TpaJIbHBIX JTUHUH. [ 1aBHBIE HAMPaBIEHUS U OCU KBaJIPUKH. [ TaBHbIE TUAMETPhI KBAJIPUKH.

Tema 3. Ananumuyueckas ceomempusi 8 NPOCMPAHCMEe.

Addunnasg cuctema KOOpAUHAT B IPOCTpaHCTBE. Pannyc-BeKTOp 1 KOOPIMHATHI TOUKH B
naHHoi adduuHOM cucteme koopauHart. [IpsmMoyronpHas cuctema koopauHat. [Ipocreiime
3a/1auy, pelaeMble C MOMOUIBI0 KOOpAUHAT. MeTo KOOpAMHAT B IPOCTPAHCTBE.

BekTopHoe, mapamerpuueckue, o0Iiee ypaBHeHUS MI0CKOCTH. [LmockocTh kak anrebpau-
YeCKasl IOBEPXHOCTh IIEPBOTO MOPSAAKA. Y paBHEHHE IIJIOCKOCTH B OTpe3Kkax. HemoiHbie ypaBHe-
Hue ockocTi. HopmanbHOe ypaBHEHHE MIIOCKOCTH. PACCTOSTHUE U OTKJIOHEHHE OT TOUKH J10
IJIOCKOCTH. B3anMHOE pacnoioxkeHue AByX IIIOCKOCTEH, CBSI3b C CUCTEMAaMH JIMHEWHBIX
ypaBHeHUH. [IydKku U CBA3KHU IIJIOCKOCTEN. YTOJI MEXKIY IIIOCKOCTSIMU.

BekropHoe, mapameTpuueckie 1 KaHOHUYECKHE ypaBHEHUs TpsiMoii. OO1me ypaBHEHUS
MPSIMOM, TIEPEX0]] OT HUX K KAHOHUYECKHUM, IMapaMeTpUIecKiuM 1 00paTHO. B3anmHoe pacmoo-
KEHHE MPSIMOM U TIIOCKOCTU. B3anMHOe pacnonokeHue AByX NpsiMbIX B TpocTpaHcTBe. Pac-
CTOSTHUE MEXIY MPSIMBIMU B TPOCTPAHCTBE.

[ToBepxHocTH BTOpOro nopsiaka. Meron ceuenuid. [lunuuapuyeckue noBepxHoctu. [{u-
JTUHIpPBI BTOporo nopsaka. Konnueckue noBepxHoctu. Konnueckue moBepxXHOCTH BTOPOTO MO-
pAaKa.

Ceuenust HeBBIPOXKACHHOTO KOHYca. [loBepxHOocTH BpaieHus. OCOOEHHOCTH HX ypaBHE-
HUHW B MOAXOAIICH cucTeMe KoopauHaT. Dmwmrncout. [ unepoonounasl. [Tapadomonasl. [psimo-



JUHEWHBIE 00pa3yrollre MOBEPXHOCTEH BTOporo nopsaka. AdpunHas knaccudukanms noBepx-
HOCTEU BTOPOTO MOPSIIKA.

Tema 4. Muozomepmnvie npocmpancmea

[Monstre ahpPuUHHOrO MPOCTPAHCTBA HAJT TTOJIEM JACHCTBUTEIHHBIX YHCEN, AKCHOMBI
I".Beiins u ux cneacteus. AGpuHHBIN penep, KoopAuHATHI ToYeK. OnpeneneHne k-TI0CKOCTH.
CgoiicTBa k-mmockocteid. YpaBHeHus k-11ockocteil. B3aumuoe pacmnonoxenue k-1ockocTei.
OTHolIEHHE WIEKATh MEX]Y», IOHATHS OTpe3Ka, CepeIMHbI OTpe3Ka, Jiydya , yria, #~-MepHOro
napajuiejaenumnesa.

EBknumoBo BekTopHOE TpocTpancTBO. HepaBeHcTBO Komm-byHAKOBCKOTO.
JIMMHBI BEKTOPOB U YIJIbl MEKY HUMU, IEPIEHAUKYISIPHOCTH (OPTOTOHAIIBHOCTB ),
dbopMyna cKaJIsIpHOTO Mpou3BeIeHUs B KoopAuHaTax. EBkinaoBo ToueuHoe npocTpancTBo. Pac-
CTOSTHUE MEXIYy TOUKaMH, €ro CBOMCTBA, CBA3b C OTHOLIEHUEM WIEKATh MEXKIY» U C IPOCTHIM
OTHONICHHEM TpexX TouekK. [[oHsATHEe OPTOroHaIbHOCTH MOAMPOCTPAHCTB U OPTOTOHATIBLHOTO J10-
MOJIHEHHS B BEKTOPHOM MpocTpaHcTBe. [loHsATHE MOTHOTrO NepneHaANKYIIspa.

VYpaBHeHHE NEPHEHNKYIIsIpa K THIEPIUIOCKOCTH (IIPSIMO) M pacCTOSIHUE OT TOUKH JI0
TUTNIEPIUIOCKOCTHU (TIPSIMOiA).

Tema 5. ['eomempuueckue npeobpazosamnus

[IpeoOpazoBanms MHOXKECTBA, UX 00PAaTHUMOCTh; TOKIECTBEHHOE ITpeoOpaszoBanue. [Ipu-
Mepbl. Kommosunus oToOpaxeHuit u npeodpa3oBanuii. «IpiaaHreHckas nporpammay denukca
Kneiina. Onpenenenne reomerpun no KieitHy, reoMmerpudeckrie cBOMCTBa PUTYp, SKBUBAJICHT-
Hble Urypsl. [Ipumepsi.

JBmxenus nnockoctu. CBoMcTBa NBMKCHUN. AHAIMTUYECKOE 3aJJaHue ABMKeHMi. [|BH-
JKEHUS MEepBOro U BToporo poja. [lapanienbHble IEpeHOCH], TOBOPOTHI, OCEBBIE U CKOJIB3SIINE
CUMMETPUH, KaK MPUMEPbI IBUKEHUH M1ocKocTU. LleHTpanbHasi cHMMeTpHsl KaK YacTHBIH CiTy-
yall 10BOpOTa. ['eomeTpruecKue CBOMCTBA, HEMOABUKHBIE TOUKU U IIPSIMBIE, IIPSMbIE HEIIO/-
BWJKHBIX TOYeK. [ pynnoBeie cBolicTBa. Pa3nokeHne NBUKEHUM INTIOCKOCTH B KOMITO3UIIMIO HE
Ooree Tpex 0ceBbIX cUMMETpHil. KOHTpY?HTHOCTH QUTYp, TPU3HAKK KOHTPYIHTHOCTHU TpPE-
YroJIbHUKOB. OnipeiesieHne METPUUECKON EBKIMI0BOM reomeTpuu o Kieitny.

[TpeoOpaszoBanus nogodus. ['omoreTns kak npumep moxodust. Pasnoxenue nmomobus B
KOMITO3UIMIO TOMOTETUH U JBHKeHus1. Dopmyinbl nonodus. HemonBrukHble TOUKH MTOA00MIA.
Knaccudukanus momgo6wmii minockoctu. [IpusHaku mogodus TpeyronsHUKoB. [lomodue napadon,
3JUTUIICOB, runep6o. I'pynna nogobuii, ee noarpynmnsl. ' eoMeTpusi OTHOCUTENBHO TPYIIIBI MTO-
no0uii.

Addunnbie npeodbpazoBanus. CroiicTBa adGUHHBIX TpeodpazoBanuii. @opmMyibl ad-
¢unHOTO IpeodpazoBanus. IIpeodpazoBanust [ u Il ponos. I'pynna adppunHBIX peodpazoBaHui,
adhpunnas reomerpus o Kneriny. A¢duHHas 5KBUBAICHTHOCTh YETHIPEXYTOJLHIUKOB U KBa/JI-
PHK.

Omnpenenenue nHBEpCcHH, POPMYIIbI, reoOMeTprUIeCKUe cBoMcTBa. OOpa3bl MPSIMBIX U OK-
pyxHoctei. Meton naBepcu. IlpuMeHeHne HHBEpCHH K 3aa4aM “‘Ha OCTpOeHue” (0THUM
UPKYJIEM) U “‘Ha JI0OKa3aTeJIbCTBO .

JIBM>KEHUS MPOCTPAHCTBA, UX MPEACTABICHUE B BUJE KOMIIO3ULIUHA OTPAKEHUM OT TJ10C-
kocrei. Knmaccudukanus nBukeHnit mpocTpancTBa. [ pymimmbl caMOCOBMEIICHUH TTPABUIIBHBIX
MHOT'OIPaHHUKOB.

Tema 6. Ilpoexmusenas ceomempust

Onpenenenne NPOEKTUBHOTO #-MEPHOTO MPOCTpaHCTBA. Moiesii MPOEKTUBHOM MPsIMOI
U IIPOEKTUBHOM IUIOCKOCTH. [IpocTeiine cBoWCTBa MPOEKTUBHOM INIOCKOCTHU. IIpoeKTUBHEIE
penepsl Ha IPSAMOM U TUIOCKOCTU. [IpOeKTHBHBIE KOOPANHATHI TOYEK U MOCTPOEHUE TOYEK IO UX
koopanHaTaMm. OnHopoHbIe apPHUHHBIE KOOPAWHATHI HA PACIIMPEHHOM NPsIMOM. Y paBHEHUE
MPSAMOM Ha TPOEKTUBHOM MIOCKOCTU. [[pUHIIMIT TBOMCTBEHHOCTH HA TPOECKTUBHOM MJIOCKOCTH.



Tpexsemmnunauk. Teopema Jlezapra. OOpaTHast u IBOHCTBEHHAs TEOpEMBI K Teopeme Jle3zapra.
[IpunoxeHue K pemeHuIo 3a1a4 Ha MOCTPOEHUE OJJHOM JTMHEUKON HAa OTPAaHMYEHHOM YEPTEXKE.
CrnosxHoe (IBOMHOE, aHTaApMOHUYECKOE) OTHOILIEHNE YETBEPKU TOUEK Ha IPSAMOM, €T0 HE3aBUCH-
MOCTb OT BBIOOpA CHCTEMbI KOOPJIMHAT, €T0 CBOMCTBA U BHIYMCIIEHUE Yepe3 MPOSKTUBHBIE KOOP-
OUHATHI ToueK. CBSA3b C MPOCTHIM OTHOLIEHHEM TpeX Touek B aduuHoi muiockoct. CroxkHOe
OTHOILIEHHE YEThIpeX NPsMbIX Iydka. ['apmMoHnueckue yeTBepku. 110IHBIN 4eThIpEXBEPIINHHUK,
IPUMEHEHHE €0 CBOMCTB K peleHuIo 3a1a4. [IpoekTuBHbIe Mpeodpa3zoBaHusl IIOCKOCTH.
Bxirouenue npoexktuBHOM reomerpun B cxemy . Knelina. KBaapuku Ha mpoO€KTUBHOM MJIOCKO-
cti. ApduHHASL U eBKIN0BA TEOMETPHUHU C IIPOCKTUBHOW TOYKHU 3PEHUSL.

Tema 7. OcHosanus ceomempuu

OCHOBHBIE MaTEMaTUYECKHUE CTPYKTYPBI Kypca reoMeTpun. MoJenb CUCTEMBI aKCHOM.
OCHOBHBIE CBOWCTBA CUCTEMBI aKCHOM (HEMPOTUBOPEUUBOCTh, MUHUMAJILHOCTb, OJHOTA). Oc-
HOBHBIE 3Talbl UCTOPUH pa3BUTHs reoMeTpun. «Hauvana» EBknnaa. DKkBUBaN€eHTHI ATOIO IO-
crynara EBknuaa.

00630p aKCMOMATUKH TUTAaHUMETPpUH 110 [ niab0epTy. AOGCOTI0THASI reoMeTpHsi. DKBUBa-
JeHTHOCTh akcuoMaTHk ['unsbepta u I'. Beiinsa. Akcuomaruka yyeOnuka JI.C. AtanacsiHa u zip.

AKcuomaTrka runepOoIMIecKoi MIaHUMETPUH, €€ HEMPOTUBOPEYUBOCTH (MO e Kamu-
Kneitna nnu Ilyankape). TpeyrolbHUKU U YETHIPEXYTOJILHUKU B IIIOCKOCTH JIoOaueBCcKoro.
B3anMHoe pacnonokenne npsmbix B iockoctu Jlobauesckoro. [lapannensabie npsimele. [Ipu-
3HaK NapauieabHOCTH IpsAMbIX. CylllecTBOBaHUE NapaliebHbIX NpsAMbIX. [lapamiensHocTs, ee
CUMMETPUYHOCTh U TPAH3UTUBHOCTh. CeKyllas paBHOTO HakKJIOHA. Pacxoasdmuecs npsMble, UX
o0ImuMi epneHAuKyIsp. YTol napamiensHoct, Gyakius JlobaueBckoro. OKpyKHOCTb, SKBU-
JIMCTaHTa, OPULIAKIL.

4.3.1. IlepeyeHb ceMHHAPCKNX, NPAKTHYEeCKUX 3aHATHH 1 JIa0OpPaTOPHBIX padoT

Tema 3anaTus Bcero ua- Ouenounsie cpen- | Gopmupyemolie
COB CTBa KOMIIETEHIINHU
YK-1

Onpenenureny BTOPOro U TPETbEro | 2
nopsiaka. [Ipasuno Kpamepa.

JIuHeiHble onepaluy Hal BEKTOpa- 2
MU

JIunetinas 3aBucumocThb. basuc. Ko- | 2
OpJMHATHI BEKTOPA B JJAHHOM 0a3u-
ce.

CxaJisipHOE MPOU3BEJICHUE BEKTOPOB. | 2

BekTopHoe nmpounsBeneHne BEKTOpoB. | 1

CmeniaHHO€e MPOU3BEICHUE BEKTO- 1
pOB.

[Ipunoxxenne BeKTOpHOU anreOpbl K | 2
PEILIECHUIO 3a/1a4 2JIEMEHTAPHOU
TEOMETPHH.

[TpsimoyronbHas cuctemMa KOOpAH-
Hart. [Ipocreiimue 3anayn, pemae-
MBI€ C TIOMOILBIO KOOPAUHAT. MeTon
KOOPJMHAT HA IIJIOCKOCTH

PaznuuHble BUIBI ypaBHEHUE TIPSI- 2
MOM Ha INIOCKOCTH.




B3anMHOE pacmosioKeHue IpsIMBbIX.
Beruncnenue yrioB Mexay IpsMbl-
MHU.

Hopmanbnoe ypaBaenue. Paccros-
HUE OT TOYKHU JI0 TIPSIMOM.

OKpY’>KHOCTb.

Oiunc. OcHoBHEBIE cBOMicTBA. [1o-
CTPOEHHE 110 TOUKaM.

['unepOomna.. OCHOBHBIE CBOMCTBA.
IToctpoenue no Toukam.

[Tapa6ona. OcHoBHBIE cBOMCTBA. [10-
CTPOEHHE 10 TOUKaM.

KpuBbie BToporo nopsijika B HoJsip-
HOU CHCTEME KOOPAMHAT.

[IpuBeneHne ypaBHEeHUs LEHTpalb-
HBIX KPUBBIX K KAHOHUYECKOMY BU-

ay.

Pemrenne 3aaa4 U3 IKOJbHOI'0 Kypca
IJIAHUMETPHUU MCTOJOM KOOpAMWHAT.

[TpsimoyronbHas cucrtemMa KOOpAH-
Hart. [Ipocreiimue 3anayn, pemae-
MBI€ C TIOMOILBIO KOOpAUHAT. MeTon
KOOPJMHAT B IPOCTPAHCTBE.

BekropHoe, mapamerpuyeckue, 00-
11ee YpaBHEHUS MIIOCKOCTH.

YpaBHEHHE IIIIOCKOCTH B OTPE3KAX.
Henonnoe ypaBHEHHE MIIIOCKOCTH.

HopmanbsHOe ypaBHEHHE TTIOCKOCTH.
paccTosiHUE ¥ OTKIIOHEHUE OT TOYKH
JI0 TUTOCKOCTH.

B3anmMHoe pacnoniokeHue miocko-
CcTel. YToa MeXy MIOCKOCTSIMH.

BekTopHoe, mapamMeTpuyecKue 1 Ka-
HOHMYECKHE YPAaBHEHUS IPSIMOM.

OO0mue ypaBHEHHS TIPSIMOM, TTEPEXO/T
OT HUX K KAHOHUYCCKUM, ITapaMeT-
PUYECKUM U OOPATHO.

B3anmMHOe pacnonoxeHue 1Byx
IpsAMBIX B pocTpaHcTBe. Paccros-
HHUE MEXKIY IIPSIMBIMHU B IIPOCTPAHCT-
BE.

B3anMHOE pacmiosioKeHue IpsiMou U
IJIOCKOCTH.

[IpumeHenne MeTo1a KOOPAMHAT K
pEeIIeHHIO0 3a/1a4 IIKOJIBHOI0 Kypca
TEOMETPHH.

[ToBepxHOCTH BTOPOTO MOPSIIKA.
Meron ceueHuil.

[IpssMonrHEITHBIE 00pa3yIOIIHE 1MO-
BEPXHOCTEH BTOPOTO MOPSIKA.




EBKIIN0BO BEKTOPHOE MPOCTPAHCT-
Bo. HepaBenctBo Komu-
byHsKOBCKOTO.

VYpaBHenue k-muiockoctr. B3anmaoe
pacmoioKeHue A-TIOCKOCTEH.

JBmxenus miockoctu. CBoiicTBa
nBvkeHui. [lapayienbHbIN EpeHoc.

IleHTpanpHas cUMMeETpuUs

OceBasi CHMMETPHUH.

[ToBoport Ha 90 rpanycos.

IToBopoT Ha 60 rpagycos.

I'omorteTus. [loBopoTHas roMmoTeTus.

[Ipeo6pazoBanus mogoous. [Ipusna-
KU 10100HUS TPEYTOJIbHUKOB.

N[NNI

[Momo6ue mapabo, HILTUTICOB, TH-
nepoo1.

A¢dunnable npeodpazoBanus. CBoii-
cTBa ahpPpUHHBIX MPeoOpa3OBaHMIA.
A¢¢durHHas SKBUBAJICHTHOCTD YETHI-
PEXYTOJILHUKOB M KBAJIPHK.

Meron unsepcuu. [Ilpumenenue un-
BEPCHUHM K 3a7ja4aM ‘“‘Ha MOCTPOCHUE

JIBr>keHus nmpocTpancTsa ['pynmsl
CaMOCOBMELICHUH NTPaBUIIbHBIX MHO-
TOTPaHHUKOB.

[Tpuniun nBoMicTBEeHHOCTH. Teopema
Jle3apra u ee npuMEHEHHE K penie-
HUIO 33724 AJIEMEHTAaPHOU T€OMET-
puu.

IIpumenenue teopem lllrTelinepa,
[Tackans u bpuaHoHa K pemeHuno
3a/1a4 3JIEMEHTAPHOU F€OMETPHH.

PaznnuHble akCMOMAaTHKH HIKOJIBHO-
ro Kypca Fr€OMETpHH.

DneMeHTHl TeoMeTpuu JIobaueBcKo-
ro.

4.3.2. [lepeyeHsb TeM (BONMPOCOB), BLIHOCHUMBIX HA CAMOCTOSITEIbHOE U3yYeHHE
CTYJeHTAMH B paMKaX CaAaMOCTOATeJbHOI padoThl

Tema 3aganue dopmupyemble
KOMIICTCHIINHU
Tema 1 1) JloxasarensctBo cBoiicts Bek- | YK-1

TOPHOTO M CMELIAHHOTO TIPOU3BEIC-
HUM.
2) JIBOHHOE BEKTOPHOE MPOU3BE-

neHue. Jloka3aTenbCTBO TOXKICCTBA
SIxo0wu.




Tema 2 1) IloctpoeHue KpUBBIX B OJAP- YK-1
HOW CHCTEME KOOPJMHAT.

2) IloctpoeHue rmurnca, runepoo-
JIbI ¥ TapaboJIbl IO TOYKAM C ITOMO-
LIBIO UUPKYJIS U JTUHEUKH.

3) OnrTuueckne CBOMCTBA KPUBBIX
BTOPOTO MOPSIJIKA.

Tema 3 1) HopmupoBaHHOE ypaBHEHHE YK-1
MJI0CKOCTH

2) Paccrosnue Mexy CKpenu-
BAIOIIUMUCS TPSIMBIMU

3) IpsmonuueiiHble 0Opa3yromue
runepOoImIecKkoro napadonona

Tema 4 YpaBHEHHE NTEpIIEHUKYIISAPA K TH- YK-1
MEePIUIOCKOCTH (MIPSIMO¥) M paccTosi-
HUE OT TOYKHU J0 TUIIEPIUIOCKOCTH

(IpstmoiA).

Tema 5 Teopems! o psimoii 1 okpyxHocT | YK-1
Dilniepa 7151 TPEYTrOJIbHUKOB

Tema 6 [Tpumenenne npoekTHBHBIX (pakToB | YK-1

K PEIICHHIO JIEMEHTapHO-
rpaduUecKrx 3a/1au.

4.4. MeTonnueckne yKa3aHusl 110 OPraHU3ALUHA CAMOCTOSTEIbHOI PadoThl CTYICHTOB

CamocrodTenbHas paboTa CTyIeHTOB BceX ()OpM U BUIOB O0yUCHHUS SIBIISICTCS OJTHUM U3
00s13aTeIbHBIX BHJIOB 00pa30BaTEIbHON JEATEILHOCTH, 00CCIICUHBAIOIIEH peah3aIinuio Tpedo-
BaHNI DenepaabHbIX TOCYIapCTBEHHBIX CTAHAAPTOB BhIcIIero odpazosanus. CormnacHo Tpebo-
BaHUSM HOPMAaTUBHBIX JOKYMEHTOB CAMOCTOSITENIbHAsI pab0oTa CTYACHTOB SIBISIETCS 00513aTeNb-
HBIM KOMIIOHEHTOM 00pa30BaTEJILHOTO MpOoIlecca, TaK Kak OHa 00eCIeUnBaeT 3aKpeIIeHUe 1Mo-
Jy4aeMbIX Ha JIEKIIMOHHBIX 3aHATHUIX 3HaHUHN MyTeM NpUOOpPETEHHS HABBIKOB OCMBICIICHUS U
pacUIMpeHHst UX COJIEepKaHMsI, HABBIKOB PEIICHHUS aKTYyaJIbHBIX po0ieM popMHpOBaHUs OOIIIe-
KYJIBTYPHBIX U TPO(eCCHOHABHBIX KOMIETEHIINA, HAyYHO-UCCIIEIOBATENbCKON AESITETbHOCTH,
HOJATrOTOBKU K CEMHHApaM, JIJAOOpaTOpHBIM paboTaM, cAaye 3a4eToB U 3k3aMeHOB. CaMocCTos-
TebHast paboTa CTYACHTOB IPEACTABIISIET CO00I COBOKYMHOCTh Ay TUTOPHBIX M BHEAYAUTOPHBIX
3aHATUH 1 pabot. CamocTosTeNbHAs paboTa B paMKax 00pa3oBaTeIbHOIO Mpoliecca B By3e pe-
HIaeT CIEAYIOIINE 3a/1a4u:

— 3aKperyIeHUE U pacIlupeHne 3HaHuH, YMEHUH, TOJIyYeHHBIX CTYJACHTaMHU BO BpeMs ayJUTOP-
HBIX ¥ BHEAYJAUTOPHBIX 3aHATHI, MPEeBpaIleHHE UX B CTEPEOTUITBI YMCTBEHHOU U (PU3UUECKOI
NeSITeIbHOCTH;

— IpuoOpeTeHe JOMOIHUTEIbHBIX 3HAHUN 1 HaBBIKOB O JUCIUILIMHAM Y4eOHOrO IUIaHa;

— opMHpOBaHUE U Pa3BUTHE 3HAHUI U HABBIKOB, CBA3aHHBIX C HAYYHO-HCCIIEI0BATEIbCKON
JESITENIbHOCTBIO;

— pa3BUTHUE OPUEHTALIMU M YCTAHOBKHM Ha KaUeCTBEHHOE OCBOCHUE 00pa30BaTeIbHOM MporpaM-
MBI,

— pa3BUTHE HABBIKOB CAMOOPIaHU3ALINY;

— (¢hopMUPOBaHKE CAMOCTOSTEIbHOCTH MBIILJIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEP-
IICHCTBOBAHUIO M cCaMOpeau3alimy;

— BBIPaOOTKA HaBBIKOB d(P(HEKTUBHOMN CaMOCTOATEILHON TPO(EeCCHOHATEHON TEOPETUYECKOM,
NPaKTUYECKON U yueOHO-UCCIIEI0BATENLCKOM e TETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCITUTIIIMHBI
IPSMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJIEHT caM, 0€3 BHEIIHETO MPHHYKICHHUS (GOpMUpPYET y



ce0s1 yCTaHOBKY Ha MOJyYCHHE Ha JICKIUSAX HOBBIX 3HAHHM, JOMOJHSIOMUX yXKE UMEIOLIHECs 10
JAHHOM IucuMIUIMHE. Bpems Ha NOArOTOBKY CTYZIEHTOB K JIBYX4acOBOH JIEKIIUH 110 HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IToaroroBka k npakTH4YecKOMY 3aHATHIO. [[0Ar0TOBKA K MPaKTUYECKOMY 3aHATHIO
BKJTIOYAET CIIEAYIOIINE 3JIEMEHTHI CAMOCTOSATEIBHOM NESTEILHOCTH: YETKOE MPEICTaBICHHUE 1ie-
JM 1 337124 €ro IPOBEICHUS; BbIJEJICHNE HaBbIKOB YMCTBEHHOH, aHAIMTHYECKON, HAYYHOU Jes-
TEJIbHOCTH, KOTOPBIE CTaHYT PE3yJIbTaTOM IpeAcTosIel paboTsl. BeipaboTka HaBBIKOB OCyIIe-
CTBJISIETCSI C TIOMOIIBIO TIOJTY4YEHUsI HOBOM nH(popManuy 00 U3ydaeMbIX Ipoleccax U ¢ HOMo-
IIbIO 3HAHUS O TOM, B KAKOW CTENEHH B JAaHHOE BPEMsl CTYJCHT BJIaJIe€T METOJaMH HCCIIe0Ba-
TEJIbCKOH JIeATENbHOCTH, KOTOPBIMH OH CTaHET IO0JIb30BATHCS HA MIPAKTUYECKOM 3aHATHH. [loz-
TOTOBKA K NMPAKTHYECKOMY 3aHATHUIO HEpEAKO TpedyeT moadopa Marepuaia, JaHHBIX U CIICIH-
JIBHBIX MCTOYHUKOB, C KOTOPBIMU IPEACTOUT ydeOHas padboTa. CTyeHTbI TOJKHBI IOMa IOJr0-
TOBHTD K 3aHATHIO 3—4 npumepa GopMyIupoOBKU TEMbI UCCIIEOBAHUS, IPEICTABICHHOTO B MO-
Horpa(usx, Hay4HbIX CTAaThsAX, OTYETAX. 3aTEM OHU CAMOCTOSITEIbHO OCYIIECTBISAIOT MIOUCK CO-
OTBETCTBYIOUIMX UCTOYHUKOB, OMPEACISAIOT aKTYaJbHOCTh KOHKPETHOT'O HCCIIEJOBAHUS IpOLIec-
COB U SIBJICHUH, BBIIEISIFOT OCHOBHBIE CIIOCOOBI I0Ka3aTEebCTBA aBTOPAMH HAay4YHBbIX padoT LEH-
HOCTH TOTO, YeM OHU 3aHMUMAIOTCA. B X0/1e caMoro npakTHYECKOro 3aHSATHUS CTYICHTHI CHavaja
IPECTaBIIAI0T HallICHHbIE MU BapUaHThl (POPMYIMPOBKH AKTYaJIbHOCTH MCCIIEJOBAaHUS, 00CY-
KIAI0T MX ¥ 0OOCHOBBIBAIOT CBOE MHEHHE O HAMIy4llleM BapuaHTe. BpeMs Ha MOATrOTOBKY K
PaKTUYECKOMY 3aHATHIO 110 HOPMaTUBaM cocTaBisieT He MeHee 0,2 yaca.

IToaroroBka K KOHTPOJILHOII padoTe. KoHTposbHas paboTa Ha3HAYaeTCs MOCIIE U3yde-
HUS OIIPEIENICHHOT0 pa3zena (pa3/enoB) JUCIMIIIMHBI U IPEACTaBIsIET COOOH COBOKYITHOCTh
pa3BEPHYTHIX MUCbMEHHBIX OTBETOB CTYJIEHTOB Ha BOIPOCHI, KOTOPBIEC OHU 3apaHee MOTyJaroT
ot npenojanareins. CaMoCcToOsTeNbHAs TOANOTOBKA K KOHTPOJIBHOW paboTe BKIIOYAET B ceOs: —
U3y4eHHe KOHCIIEKTOB JIEKLIUH, paCKPhIBAIOIIUX MaTepHall, 3HAaHHE KOTOPOTO MPOBEPSETCS KOH-
TPOJILHOM paboTOil; MOBTOpPEHUE Y4eOHOrO MaTepHaa, HOJy4YeHHOTO MIPH MOJrOTOBKE K CEMU-
HApCKUM, PAKTHYECKUM 3aHITUSM M BO BPEMS MX MPOBEJCHHS; U3yYEHUE TOTIOJIHUTEIbHON JIU-
TepaTypbl, B KOTOPOH KOHKPETU3UPYETCS COAEPKAHNE MPOBEPSAEMbIX 3HaHUI; COCTaBICHUE B
MBICJIEHHOM (hOpME OTBETOB Ha MMOCTABJICHHBIE B KOHTPOJIBHOM paboTe BOMpockl; popMupoBaHue
IICUXOJIOTHYECKOM YyCTAaHOBKH Ha YCIEIIHOE BBIIOJIHEHNE BCEX 3aJaHui. Bpems Ha moAroToBKyY
K KOHTPOJIBHOM paboTe 10 HOpMaTUBaM COCTABIISET 2 yaca.

IHoaroroBka k 3k3ameny. CaMoCTOsITENIbHASI TOATOTOBKA K 9K3aMEHY CX0Ka C MIOATOTOB-
KOI1 K 3aueTy, 0coOeHHO eciu OH quddepenrpoantbiii. Ho 00beM yueOHOrO MaTepuana, Ko-
TOPBIN HY>KHO BOCCTAHOBUTbH B IIAMATH K 9K3aMEHY, BHOBb OCMBICIUTh U IIOHATh, 3HAYUTEIBHO
Oosble, Mo3TOMY TpeOyeTcst 00JIbIlIe BpeMEHU M YMCTBEHHBIX ycuiuil. Baxuo copmupoBath
LIEJIOCTHOE MIPEJCTABICHHUE O COJEPKAHUN OTBETA HA KaXK/Ibli BOIIPOC, YTO MPENOIaraeT 3Ha-
HUE Pa3HbIX HAyYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM UHOTO SIBJICHUS, IPOLIECCca, YMEHUE pac-
KpBIBaTh (PAKTOPBI, OMPEAEISIOIINE UX TPOTUBOPEUYNBOCTb, 3HAHHE UMEH YUEHBIX, U3yUaBIIUX
o0cyxnaemyro mpobiemy. Heobxomumo Taxxe NpuBecTH HH(GOPMAIIMIO O MaTepuasiax SMINPU-
YECKHUX MCCIIEIOBAaHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MOATOTOBKY CTYJCHTA K IK3aMEHY.
Bpewmst Ha MOATrOTOBKY K 9K3aMEHY 110 HOpMaTHBaM COCTaBsgeT 36 yacoB aJisi OaKkaIaBpoOB.

B ®BI'OY BO «MI'Y» opranu3zamus caMOCTOSATEIbHON pabOThl CTYJICHTOB periIaMeHTH-

pyetcs [lonoxxeHreM 0 CaMOCTOATENBbHOM paboTe CTYACHTOB, IPUHATHIM YUYeHbIM coBeToM UTY
22 miona 2012 1.

5. YYHEBHO-METO/JUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYE-
HUME JUCIUIIJIMHbI

a) OcnoseHnas tumepamypa
1. KanataukoB A. H. Ananutnyeckas reometpus [ TekcT] : y4e0.11s CTy1.BTYy30B /
A.H. Kanaraukos, A.Il. Kpumenko ; [Tox pen.B.C.3apyouna,A.I1.KpumieHko. - 2-¢ 3.
- M. : U3g-Bo MI'TY, 2000. - 387 c. : un. ; 21cm. - (MatemaTuka B TEXHUYECKOM YHH-



Bepcutere: Kommuieke yueOHnkoB u3 20 BeImyckoB ; Bbim.3). - ISBN 5703816718 : (¢pus-
Mart 29 3K3.)

Kinerenuk /I.B. COOpHUK 3a7a4 110 aHAMTHYECKOM reomeTpuH [ Tekct] : yuel. mocobue
/ . B. Knerenuk ; mox pen. H. B. Ebumosa. - 17-e u3n., crep. - CII6. : Jlans, 2014. -
223 ¢. :mi. ; 21 cm. - (YueOHnuku s By3oB. CriennanbsHas nuteparypa) (Kimaccudeckas
yaeOHas murepaTypa o marematuke). - [ISBN 978-5-8114-1051-4. - ISBN 5-93913-037-
2 (dbusmar 49 >K3eMILIIPOB).

Macnoga, }O. B. OcHOBBI MHOTOMEPHOM T€OMETPHH : Y4EOHO-METOANIECKOE ocooue /
10. B. MacnoBa. — Canxkr-IlerepOypr : PI'TIY um. A. U. I'eprena, 2018 — Yactp 1 :
Addunnsie npoctpancTtBa — 2018. — 82 ¢. — ISBN 978-5-8064-2491-5. — Texer :
ANIeKTPOHHBIH // JlaHb : anexkTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/136675 (nara oopamenus: 20.05.2022). — Pexxum mocTyma:
JUISL aBTOPHU3. TIOJIb30BATENCH.

Macnoga, }O. B. OcHOBBI MHOTOMEPHOM T€OMETPHH : Y4EOHO-METOANIECKOE Tocooue /
1O. B. MacnoBa. — Canxkr-IlerepOypr : PI'TIY um. A. U. I'epriena, 2018 — Yactp 2 :
EBxnunoBel mpoctpanctBa — 2018. — 57 ¢. — ISBN 978-5-8064-2529-5. — Teker :
3NIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbnnoreunas cucrema. — URL:
https://e.lanbook.com/book/136688 (nara oopamenus: 20.05.2022). — Pexxum moctymna:
JUTS. aBTOPU3. MOJIb30BaTEIIEH.

Ocwunienko JI. A.. Aranmutnueckas reometpus [ Tekcr] : yue6. mocodwue / JI. A. Ocunenko,
JI. H. lllemeToBa ; Upkyrt. roc. yH-T, UH-T MaTeMaTUK¥, SKOHOMHUKH B HH()OPMATUKH. -
Upxkyrck : U3g-Bo UT'Y, 2019. - 124 ¢. : un., Tabmn. ; 21 cm. - bubauorp.: c. 124. -

ISBN 978-5-9624-1727-1 (pu3mat 141 sx3emmusip).

Pebpoga, U. 0. 'eomeTpudeckue nmpeoOpazoBaHus: JIEMEHTHI IPOSKTUBHON T€OMETPHHI
: yuebHo-MeToanueckoe nocoodue / M. FO. PeGpona, /1. . Pedpos. — Tyna : TI'TLY,
2020. — 60 c. — ISBN 978-5-6045159-1-4. — Texcrt : anekTpoHHbI# // JlaHb : 351eK-
TpoHHO-Oubmoreunas cucrema. — URL: https://e.lanbook.com/book/167139 (nata 06-
pamenus: 18.05.2022). — Pexxum mocTyna: a1 aBTOPHU3. MOJIb30BATENCH.

0) donoaHumenvHas Iumepamypa:

7.

8.

9.

Bononypun, B. C. IIpakTukyMm 1o reoMeTpHUECKUM PeoOpa3oBaHUsIM : yueOHOE MOCO-
oue / B. C. bononypun, A. JI. CadapoBa. — OpenOypr : OI'TIY, 2015. — 72 c. — ISBN
978-5-85859-614-1. — TekcT : 31eKTpOHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAsT CUC-
tema. — URL: https://e.lanbook.com/book/73579— Pexxum noctyma: njist aBTOpH3.
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HOb — HammoHanbHast 3JIEKTpOHHAsL OMOIMOTEKA — CKAYyaTh U YNTATh OHJIAMH KHUTH, JHACCED-

Tauu, yuyeOHble mocodus (rusneb.ru)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JTUCIHUILJIN-

HbI

HOMCI_HGHI/IH AJI1 MPOBEACHM JICKIIMOHHBIX U CEMUHAPCKUX SaHHTHfI, YKOMITJICKTOBAHHEBIC HEOO-
XOJHUMbIM OGOpy,Z[OBaHI/IGM, a4 UMCHHO: - ayIUTOPHUHU, OCHAILICHHBLIC MyJIBTHMGI[HﬁHHMH CpeacT-
BaMH, U1 IPOBCACHUS ayJUTOPHBIX U IMPAKTHYCCKUX 3aHATHH.

7. OHEHOYHBIE MATEPHUAJIbBI /UIA TEKYIIEI'O KOHTPOJISAA U
MPOMEXYTOUYHOM ATTECTAILIUA

7.1. OneHoOYHbIE CPEICTBA TEKYIEr0o KOHTPOJIs

Bua xontposns Kontponupyemsbie TeMbl Koutponupyemsie
KOMIIETEHIINH

JleMOoHCTpalMOHHBIHN BapraHT | BekropHas anredpa YK-1

POBEPOYHON padboThl Nel

JleMoHCTpanoHHBIN BapuaHT | BektopHas anredopa YK-1

KOHTPOJIbHOM paboTh! Nel

JleMOHCTpallMOHHBIN BapUAHT | AHAIMTUYECKasi TeOMETpUs Ha miiocko- | YK-1

KOHTPOJILHON paboTs! No2 CTH

[IpumepHBIE BOMPOCHI 1151 AHanuTtuyeckas reoMeTpus Ha miocko- | YK-1

TECTA . CTH

JleMOHCTpallMOHHBIN BapUaHT | AHAIMTUYECKasi TeOMEeTpus B mpocTtpan- | YK-1

KOHTPOJILHOM paboTsl Ne3 CTBE

JleMOHCTpanOHHBIN BapuaHT | ['eomeTprueckue mpeodpa3zoBaHus YK-1

KOHTPOJILHOM paboTsl Nod

[IpumepHBIE BOMPOCHI 151 [IpoexkTrBHAs TEOMETPUS YK-1

cobece10BaHUS

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIA

Tema 1

[TpoBepounas padorta Nel (meMOHCTpallMOHHBIN BapUaHT):



1. HaiiTn KoOopMHATHI BEKTOpa, KoIIMHEapHOoro BekTopy @ = 2,4:1) | ecnu ero manmuna

paBHa V7 yon HaIpaBJieH B IPOTUBOIOIOKHYIO CTOPOHY.

2. Haiftu yron mexny Bektopamu @ = (24, —3) y b= 41— 2]+ k,

3. Boeruncnuts miomaas napamienorpamma ABCD, ecniu A(2,-1,3), B(0,1,3), C (3,2,1).

4. TlpoBepuTs, nexar au Touku A, B, C u D B onno# miockocth, ecnu A(2,-1,3), B(0,1,3),
C (3,2,1), D(6,3,3).

5. TIpeoOpa3oBarh BbIpaXXEHUS [ﬂ' 1= ﬂ u [ﬂ L — E] .

KonTtponbnas pabota Nel (ieMOHCTpaIiMOHHBINA BapHUaHT)

1.

B tpeyronsauke ABC M — Touka nepeceuenus Menuad. Jlokaxure, 4To

MA + MB + MC = 0.
Hcnons3yst BEKTOPHI, TOKAKUTE, YTO JUATOHATIHN MapaljIeiorpaMMa MepeceKarTes U
TOYKOM MepeceueHus JeIATCS MOMOJIaM.

. B tpeyronsanke ABC AB=2, AC=3+2 , LBAC=45°. Haiinure (cpeacTBaMu BEKTOPHOM

anreOpsl) NMHY Meanansl AD.
B terpasape DABC touku M u N cepenunsl AB u CD coorBeTcTBeHHO. JloKaXuTe, 4To
cepenunsbl oTpe3koB MC, MD, NA u NB saBnsoTcs BepiuiHamMu napajjiesiorpamma.

Tema 2

KonTponpHas padora No2 (1eMOHCTpaIlMOHHBIN BApUAHT)

. Hansl npsmele /) : x+2y+1=0, [, : 2x-y-5=0 . HanucaTts ypaBHEHHE PSIMOM, TPOX OISIICH

gyepe3 Touky M (4,1) a) mapamiensHo npsmoit /i, 6) nepneHauKysipHo npsmoi [, . Haii-
TH OTKJIOHEHHE U PAaCCTOSIHUE OT JAHHOW TOYKH OT npsiMoit /. Halitu yron mexay nps-
MBIMH.

Ha xarere BC npsimoyronsHoro tpeyronbauka ABC ¢ npsiMbIM yriioM nipu Bepiinse C u
yriioM 30 rpasycoB Npu BEPIIMHE A BHE TPEYrOJIbHUKA TOCTPOEH PABHOCTOPOHHUMN Tpe-
yronsHUK BCD. IIpsimast AD nepecekaer ctopony BC B Touke K. BriOpaB noaxonsuryto
CUCTEMY KOOPAMHAT

a) Hokaxwure, uto CK:KB=1:2. 0) [Ipsimas, npoxoasimas yepe3 Touky K neprnenauxy-
asapHo CD, nepecekaer runoteny3y AB B Touke M. Halinute otHomenne AM:MB.

[TpumepHbIe BOpOCHI 1t TecTa 1o Teme «KpuBbie BTOPOro mopsiaKa»

. YCcTaHOBHTE COOTBETCTBHE MEXy YpaBHEHHEM MapalboJibl U YpaBHEHUEM €€ JUPEKTPUCHI

1) x*=4y A) x=-1
2) x*=-4y B) y=1
3) y*=4x C) y=-1
4) y*=-4x D) x=1

YcTaHOBUTE COOTBETCTBUE MEKY KPUBBIMHU BTOPOTO MOPSAIKA U BEIMUNHON SKCIIEHTPH-
CUTETA.

1. DOnnunc A) pasen 0
2. TunepOomna B) menbme 1
3. IlapaGomna C) pagen 1

4. OKpyXHOCTb D) Gomnbme 1

. Kakas touka siBisieTcsl HEHTPOM OKPY>KHOCTH x2+y2+4x-6y+1=O

1 (-2:3) 2. (2:-3)
3. (0;0) 4. (-4;6)

Kakas xpuBas BTOpOro nopsjika UMeeT 1B€ aCUMITOTHI?



1. mapabomna 3. e

2. runepboina 4. OKpPYXHOCTh
5. Haiigure Benn4YuHy IEHCTBUTENBHOM OCH TUIIEPOOJIBI, €CIIM OJMH U3 (POKYCOB yaalieH OT
€ro BEPIIMH Ha PACCTOSHUS paBHbIC S U 1.
6. Touku mapaboibl HAXOAATCA HA OAMHAKOBOM PACCTOSHUU OT (POKYyCa U OT MPSAMOU, KOTO-
past Ha3bpIBaeTCs (OAHO CJIOBO B MMEHUTEILHOM TIA/IEKE)

7. TlpsiMasi y=4 MMeeT ¢ OKPYKHOCTBIO X°+y>-8x-9=0 1Be 06IIMEe TOUKH (BEPHO — HEBEp-
HO?).

Tema 3

KonTtponbhas pabota Ne3 (1eMOHCTpaIlMOHHBIA BapHUaHT)
1. Hamwucarb ypaBHEHHE B OTpe3KaxX IJIOCKOCTH, MPOXOIAIIEH Yepe3 TOUKY, MapajuiesIbHO
nanHBIM BekTopam M, (3,1-2) @ (1,0,4), b (2,1,0)
2. Haitu paccTosgHue OT TOUYKH M, 10 MIIOCKOCTH, MPOXOAAIIEH Yepe3 NJAHHBIE TPU TOUKU
Ml (25190)9 M2 (35_251)’ M3 (4905_1) s MO (45150)
Haiitu yron mexxay miuockoctsiMu — x+2y-2z+1=0, 2x-y+2z-5=0.
4. Jlana mpaBuiibHas 4eThIpE€xyrodbHas npusma ABCDA1B1C D) co CTOpOHON OCHOBaHHUS

V¥2 y 6okoBBIM pebpom 2. Touku M u N —cepenunnl péoep 4181 u CC| COOTBETCTBEH-
HO. BBIOpaB moaxoIsmIyto cucTeMy KOOpIuHaT

(98]

a) nokaxwure, 4to MN LBC.

0) HaiiiuTe paccTostHUE OT TOuku M 1o mmockoctu BC|D.

Tema Ne5

KonTtposbhas pabota Ne4 (1eMOHCTpaIIMOHHBINA BapHUaHT)

1. Bayrpu napamienorpamma ABCD B3sTa Touka O tak, yto £OAD = £0CD. [/lokaxure,

yro £OBC = 20DC.

2. Mexny nyHKTaMu A U B TeKyT Be peku. [’ 1e Ha/lo MOCTPOUTh MOCTHI Yepe3 PeKH, YTOObI
nyTh U3 A B B 4epe3 3TH MOCTBI ObIT KpaTdaimm?

3. JlokaxxuTe, YTO YETHIPEXYTOJbHUK, UMEIOLUI LICHTP CUMMETPHH, SBJIETCS Napajliesno-
IrPaMMOM

4. Tloctpoiite yerbipéxyronsHuk ABCD, y kotoporo nuaronans AC siBisieTcss OMCCEKTPHU-
col yria A, 3Has IJTMHBI €r0 CTOPOH.

5. Uepes ueHTp KBagpara MpOBEACHBI ABE IEPIECHAUKYIISIPHBIC IPSAMBIE. JJOKa)KUTe, 4YTO UX
TOYKHU IIEPECEUCHMsI CO CTOPOHAMU KBajipaTta 00pa3yroT KBajpar.

Tema Ne6
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JlaliTe onpeneneHrue NpOEKTUBHOTO MPOCTPAHCTBA Haj moJieM K.

Uro Hamo moHuMaTh noJ gpasoii: «Kaxmas Touka MpOEKTHBHOTO MTPOCTPAHCTBA TOPOK-
JTAETCs1 BEKTOPOM»

Uro Ha3bIBaeTCS MOJICTBIO (MHTEPIIPETAlei ) MPOSKTUBHOTO MMPOCTPAHCTBA.

[IpuBeauTe HE MEHEE ABYX MOJIENICH MPOCKTUBHON MIPSMOM.

IIpuBenuTe HE MEHEe ABYX MOJENIEH POEKTUBHOM INIOCKOCTU. Y KaKUTE, YTOB 3TUX MO-
JIENSIX SIBISIETCS. IPOCKTUBHBIMU MIPSIMBIMHU.

JlaiiTe onpeneneHne NpOEKTUBHOTO perepa B #-MEPHOM MTPOSKTUBHOM MTPOCTPAHCTBE.
CKOJIBKO KOOpAMHAT UMEET TOUYKA B 7-MEPHOM IPOEKTUBHOM MPOCTPAHCTBE?

OnuiuTe alropuT™ MOCTPOCHUS TOUKH 10 €€ KOOPJMHATAM Ha MIPOCKTUBHON MPSAMOit
(TutockocTH) B Mojienu «pacmuperHas adguaHas npsmas (TUI0CKOCTB)».
Cdhopmynupyiite mpocTeiinre CBOHCTBA MPOSKTUBHOM IIOCKOCTH, CBSI3aHHBIE C TOYKA-
MU, IPSIMBIMH U OTHOLIEHHEM MPUHATIC)KHOCTH (MHIUACHTHOCTH).

3anumuTe obIIee U mapaMeTpUIECKUe ypaBHEHUS IPSIMOI Ha MPOSKTUBHON MIIOCKOCTH.
OnuimmuTe aNropuT™M COCTABJICHUS YPaBHEHUE MIPSIMOM, MPOXOASIICH Yepe3 ABe 3aJaHHbIC
TOYKH HA TPOEKTUBHOM TIOCKOCTH.

ChopmynupyiiTe TPUHITUI JBOMCTBEHHOCTH HA MPOSKTUBHON IJIOCKOCTH (B TPEXMEPHOM
IIPOEKTUBHOM MPOCTPAHCTBE).

JlaiiTe onpeneneHne TpeXBEPIIMHHUKA U TPEXCTOPOHHUKA. SIBIISIOTCS JIK 3TH (DUTYPBI
nBorcTBEHHBIMUA? OTBET MOSCHUTE.

Chopmymupyiite TeopeMy Jle3apra, IBONCTBEHHYIO K HEH 1 00paTHY0. UTO MOXKHO CKa-
3aTh O CBSI3U MEXKY MMOCIEAHUMU JABYMs TeOpeMaMu?

JlaiiTe onpeneneHue CI0KHOT0 OTHOIIEHUS YEThIPEX KOJJIMHEAPHBIX TOUYEK.

Korga roBopsT, uTo 0jHa mapa TOYEK FrapMOHUYECKH pa3ieiaeT Ipyryio?

. UeM siBIIsieTCS TBOMCTBEHHBIN 00pa3 TapMOHUYECKOM YeTBepku Touek? JlaiTe ero ompe-

nenenue. [Ipusenure npumep.

ChopmynupyiiTe TEOpeMy 0 TAPMOHHYECKUX CBOMCTBAX IMOJTHOTO YE€THIPEXBEPIUTHHHUKA.
Uro sBIsIeTCSI OCHOBHBIM MHBAPUAHTOM T'PYIIIBI TPOSKTUBHBIX MPE0Opa30oBaHMii?

Kaxkue cBolicTBa puryp Ha3bIBalOTCS MPOSKTHBHBIMU?

Uro Ha3bpIBaeTCs KBaJAPUKOH (JIMHUEN BTOPOTO MOPSAIKA) HA IPOEKTUBHON MIJIOCKOCTHU?
Kakue Touku Ha3pIBatoTCsl 0COOBIMH TOUKaMH KBaJpUKH? CKOJIBKO OCOOBIX TOYEK MOXKET
OBITh Y KBaIPUKHU?

KaxkoBa knaccudukanmsi KBajpuk Ha MPOSKTUBHON TIJIOCKOCTH?

Hanumure, kak BBITTAAAT KAHOHUYECKUE YPaBHEHUSI KBAJIPUK BCEX BO3MOKHBIX BUIOB.
KBanpuka 3amana naTbio CBOUMHU TOYKaMK. OTUIIUTE aJITOPUTM TOCTPOCHUS IECTOM
TOYKH TaKOW KBaJPUKH.

7.2. OneHOYHbBIE CPECTBA AJIS MPOMEKYTOUHON ATTEeCTAIUU

Cnucok BONMPOCOB /Jis1 MPOMEKYTOYHOM ATTeCTAIUN:
1 cemecTp

Bexmopnas ancebpa

1.

2.

Onpenenenue Bekropa. KommnHeapHsle 1 KoMIIIaHapHble BEKTOpbl. CoHanpaBicHHbIE
BEKTOpPHI. PaBHBIE BEKTOPBI. OpT BEKTOpA.

CrnosxeHue BEKTOPOB M BBIYMTAHUE ABYX BEKTOPOB, IIPaBUjIa TPEYTOJbHUKA U Mapalie-
norpamma. AnreOpandeckue CBONWCTBA.

YMHO)eHue BekTopa Ha uncio. CBoiicTBa yMHOKeHHU. [IpU3HaK KOJIIMHEApHOCTH JBYX
BEKTOPOB.

JInHenHas 3aBUCUMOCTD U HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. TeopeMbl O JINHENHOM 3a-
BUCHMOCTH BEKTOPOB Ha IIJIOCKOCTH U B IPOCTPAHCTBE.
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basuc Ha miockocTy u B mpoctpancTBe. KoopauHaTel BEKTOpa B JaHHOM Oasuce.
n-MepHOE BEKTOpPHOE pocTpaHcTBO. basuc u koopauHaTel BekTopa. Teopema o
CAMHCTBCHHOCTU KOOpAUHAT.

[Ipoekmusa BekTOpa Ha BEKTOP U €€ CBOMCTRBA.

CkanspHoe pou3BeicHue BEKTOpOB. Ero anredpanyueckre U TeOMeTpUIeCKre CBOKWCTBA.
CkanspHoe pou3Be/ieHne BEKTOPOB. Brruncienne B KOOpuHaTaxX U MPUITOKEHHUSL.

. BexropHoe npon3BeieHre BEKTOPOB U €ro aliredpanveckie U reOMEeTpUIECKHUe CBOMCTBA.
. CMenIaHHoOe MpoU3BeIEHIE BEKTOPOB, €0 TeOMETPUUECKUE U allreOpandeckue

CBOWCTBA.
Brrunciienre BEKTOPHOTO U CMEIIAHHOTO MTPOU3BEAEHUS B KOOPAUHATAX.
HpI/IHO)KeHI/I}I BGKTOpHOFO U CMCHIAHHOI'O HpOI/IBBe,Z[GHI/I}I.

Ananumuyeckasn ceomempusi Ha NAOCKOCMU

[IpssmoyronpHas aexapToBa cuctema koopauHat (ITJCK) mpocteitmue 3aqaun aHamuTh-
YECKOM F€OMETPHUH: PACCTOSIHUE MEX1Y TOUKAMHU, JI€JIEHUE OTPE3Ka B JAHHOM OTHOILIE-
HUU.

®opmyiiel iepexoia OT 0HOH ahHUHHOHM (MPSIMOYTOIBHOM 1eKapTOBOW) CUCTEMBI KOOP-
JIUHAT K JPYTOH.

YpaBHeHHE reoMeTpHUIecKoro oopasa. [IBe 3a1aun aHATUTHYECKONW T€OMETPHH.
[Ipumepsbl mapamMeTprU4ecKoro 3ajianusi KpuBOil. BEIBOJ ypaBHEHHS IIUKJIOHIBI.

Oomiee ypaBHeHHEe psaMoii. HemonHble ypaBHEHHUS.

[TapameTpuyeckue ypaBHEHHS TPSMOM HA MNIOCKOCTH. KaHOHMYECKOe ypaBHEHUE TIPs-
MOH.

YpaBHeHHE NPSMOH € YII0BBIM KO3(PGUIIMEHTOM. Y paBHEHUE ITydKa MPSIMBIX, TIPOXOIs-
IMX Yepe3 JaHHYIO TOUKY.

VYron Mexay AByMsl IPSIMBIMU C YTJIIOBBIM KO3(PPUIIUEHTOM. Y CIIOBHE MAPAIIEIIBHOCTH U
NEPHEHANKYIISIPHOCTH ABYX MPSMBIX.

HopwmanbHaoe ypaBHeHue npsmoii. [IpuBenenne o01iero ypaBHeHHs MPSIMON K HOpMaJlb-
HOMY BUZY.

PaccrosiHue OT TOUKM 10 IPSIMON HA IJIOCKOCTH.

I'eomeTrpuueckuii cmbica HepaBeHCTB Ax+By+C>0, Ax+By+C<0.

OnpeneneHne U BBIBOJ KAHOHUYECKOIO YPABHEHUS JUINIICA.

HccnenoBanue (opMBbI IIIHIICA TIO €r0 KAHOHMYECKOMY YPaBHEHHUIO.

Omnpenenenre U BbIBOJ KAHOHUYECKOTO YpaBHEHUS TUIIEPOOIIHI.

HccnenoBanue GopMbl THIIEPOOIIBI IO €€ KAHOHUUECKOMY YPaBHEHUIO. DKCIICHTPUCUTET.
Omnpenenenue u BbIBOJ KAaHOHHYECKOTO ypaBHEHUS napadoisl. Mccrnenoanue

¢dopmbI TapaboIbl 1O €€ KAHOHUYECKOMY YPABHEHUIO. DKCIEHTPUCUTET.

JupexTpucs smumrca u runepoosl. [Tapamerp.

ITonspHas cucreMa KOOpAMHAT Ha INIOCKOCTH. [lepexoa oT MOMSIpHBIX KOOpAMHAT TOUKH
K JIEKapTOBBIM U 00paTHO.

[TonsipHble ypaBHEHUS KOHUYECKUX CEUCHUM.

[TonsTre kBagpUKH (KPUBOI BTOPOTO MOPSIIKA) KiIacCupUKAIUs IO HHBAPHAHTaM.
IlenTp KXBagpukwu.

AcHMNTOTHYECKHE HAMPABIEHNS OTHOCUTENBHO KBaApUKU. VccnenoBanue ycinoBus
ACUMIITOTUYECKOTO HAIIPaBJICHUS.

KacarenbHas k kBajpuke. Teopema CyliecTBOBaHUS U €AMHCTBEHHOCTH. Y pPaBHEHUE Ka-
CaTeJIbHOM.

CornpsiKeHHbIE HAPABIICHHUS.

Huametpsl kBaapuku. ConpskeHHble quameTpel. CBolicTBa AuamMeTpoB. [ 1aBHbIE Ha-
IIpaBJIEHUS KBaJPUKH.

2 cemecTp
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Ananumuyeckas ceomempusi 8 NpOCMpaHcmee

Addunnas cucrema koopauHaT U ag(hUHHBIE KOOPJUHATHI B TPEXMEPHOM IMPOCTPAHCTRBE.
VYpaBHeHHE MHOXKECTBA TOUEK. J[BE OCHOBHBIE 3a/Jaul aHAIUTUYECKON reoMeTpuu. AJl-
reOpanyeckue MoBepXHOCTH. BriBo ypaBHEHUS CHephI.

PaccrosiHMe OT TOYKM 10 IPSIMOM HA INIOCKOCTH.

Ob1uee ypaBHeHue miockoctu. [lapamerprueckoe ypaBHEHHE IITOCKOCTH.

VYpaBHEHHE IIJIOCKOCTH, MPOXOAAIIEN Yepe3 TPU AAHHBIE TOUKH, YEPE3 TOUKY Mapaljieib-
HO JIBYM HaIIPaBJISIFOIIMM BEKTOPaM.

VYpaBHEHHE IIJIOCKOCTH B OTpe3Kax. HemonHble ypaBHEHMSI IITIOCKOCTH.

B3anmHoe pacnonokeHue miI0CKOCTe. YToa MEXIY IBYMS IIJIOCKOCTSIMHU.

PaccTosiHME OT TOUKH 10 MJIOCKOCTH.

['eomeTpuueckuii cMbica HepaBeHCTB Ax+By+Cz+D>(0, Ax+By+Cz+D<0.

. O6mmue ypaBHeHHE NPSMON B IPOCTPAHCTBE. Y PaBHEHHUE MTyYKa IIOCKOCTEH.

. [TapameTprueckne 1 KAHOHUYECKUE YPAaBHEHUS IPAMOM B IIPOCTPAHCTBE.

. B3auMHO€ pacronoxeHue AByX NPsSMbIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMS IIPSIMBIMHU.
. B3aumHoe pacnosioxkeHue npsiMoil ¥ MIOCKOCTH. YTOJI MEXAY MPSIMOM U TIJIOCKOCTHIO.

. BerauciieHne pacCTOSIHUM OT TOYKHU J0 NPSAMOU U MEXAY JBYMS IIPSIMBIMU B

TPEXMEPHOM MPOCTPAHCTBE (PACCMOTPETh BCE BO3MOXKHBIC CITy4an).

Omnpenenenne NUIMHIPUUYECKON oBepXHOCTH. Hampasinsromas u

obpasyromue. L{umuHaps! BToporo nopsiaka. McciaenoBanue METOIOM CEUCHHUIA.
Omnpenenenre KOHUYECKOU MOBepXxHOCTU. Hampasmstomias u oopasyromniue.

Konyc BToporo nopsiaka. MccienoBanme METOI0M CEUECHH.

Omnpenenenue noBepxHoctu BpaieHusd. [lapamnenu u mepuanansl. Beisog

ypaBHEHUS MOBEPXHOCTH BPAICHUS.

Onnuncounsl. Mccnenoanue metogom ceuenuid. [loctpoenue B cucreme KOOpAUHAT.
OnnomnonoctHbIe TUNIEpOOTON B MccnenoBanue merogoM ceueHuid. [loctpoenue B cuc-
TeM€e KOOpJAHUHAT.

JIBynosocTHbIe Tuniepooonasl. MccnenoBanue merogom ceuenuid. [loctpoenue B cuc-
TeM€ KOOpAMHAT.

Onnuntudeckue napadosonasl. MccnenoBanue metogom ceuenuid. [loctpoenue B cucre-
M€ KOOpJIMHAT.

IN'mmep6onmmueckue napadonousnsl. MccnenoBanue Mmerogom ceueHuid. [loctpoenue B cuc-
TEeM€ KOOpJAHUHAT.

[IpsiMmonuHEeitHBIE 00pa3yIOIIUE OTHOMOJIOCTHOTO TUIIEPOOION 1A M TUIIEPOOTNIECKOTO
napaboouna.

Mnozomepnas ceomempus

Omnpenenenue n-mepHoro agduHHOTO NMpocTpancTBa. [IpocTeitmme cneacTBus

U3 CUCTEMBbI aKCHOM /1-MepHOT0 ad(MHHOTO MPOCTPAHCTBA.

Addunnsrii peniep B n-mepHoM adhGuHHOM MpocTpaHcTBe. KoopauHaThl TOYEK.
®opmyiel TpeoOpa3zoBaHus KOOPAWHAT TOYCK MPH Mepexoie OT OAHOro apduuHoro pe-
nepa K Ipyromy.

k-nnockoctu. Onpenenenue. [Ipumepst. CBoiicTBa.

[Tapamerpudeckue u o01re ypaBHEHUS k-TIIIOCKOCTH.

B3aunmMHoe pacronoxxeHue AByX MIOCKOCTEN B 7n-MepHOM adPUHHOM

IIPOCTPAHCTBE.

Onpenenenue n-MepHOTO €BKIINI0Ba BEKTOPHOTO MPOCTpaHCTBa. J[JIiMHa BeKTopa. YToi
MEXy BEKTOPaMH.

Onpenenenue oTpeskKa, Jyda, yria. BelaucieHue pacCTOSHUM U YIIIOB B 1-MEPHOM €BK-
JUJI0BOM NpocTpaHcTBe. BbIBOK ypaBHEeHUs runepcdepsl.

3 cemecmp
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T'eomempuyeckue npeobpazosanus NIOCKOCMU U NPOCMPAHCMBEA

Otobpaxenus, Ouekmu, npeodpazoBanus. [IpumMepbl 1 KOHTPIPUMEPHI.

Komnozumust oto0paxeHuii, ee HEKOMMYTaTUBHOCTh. TeopeMa o rpyrie Bcex npeodpa-
30BaHUM MPOCTPAHCTBA

A¢dunnabie npeodpazoBanus. [ pynmoBoe cBoiicTBO apGpUHHBIX

npeoOpa3zoBanuii (Teopema), moustue adhGuaHOM reomerpun o Kieiiny.
I'eomerpuueckue cBoiicTBa adpUHHBIX TPeoOpPa30OBaHUH.

Addunnas sxkBuBaIEHHOCTH GUTYp (TIPSIMBIC, JTy4d, OTPE3KHU, TTOIYIIOCKOCTH, YTJIbI,
TPEyroabHUKN). A(p(UHHBIE KIIACCHI YETHIPEXYTOJIbHUKOB. A(QQPUHHbIE KIIACChl KBAJIPHK
Ha IJIOCKOCTH.

JIBY>KeHUs €BKIUAOBON MJIOCKOCTH. 3aJJaHue ABUKEHUS MTapoil pernepoB 1
reOMETPUUYECKUE CBOMCTBA JIBH)KECHUM.

AHanmuTuyecKkon 3aJjaHie JBHUKCHUN €BKIMIOBOM INIOCKOCTH. JIBHKESHHS

IIEPBOTO ¥ BTOPOIO POJa.

[TapatenpHbIN IEPEHOC MIIIOCKOCTH U €70 CBOMCTBA.

[ToBOpOT MJIOCKOCTH U €r0 CBOMCTBA.

IlenTpanbHas CMUMMETpUs INIOCKOCTH KAaK YaCTHBIN Cily4ail IIOBOPOTA INIOCKOCTH.
OceBasi cMMMETpUS IUNIOCKOCTH U €€ CBOMCTBA.

Ckomnp34111as CUMMETPUS IUIOCKOCTH U €€ CBOWCTBA.

. PaznoskeHune nBMKEHUH TUIOCKOCTH B KOMIIO3HUITUIO HE 00JIee TPEX OCEBBIX CUMMETPHA.
14.

JIBM>KeHHsI TpexMepHOro mpocTpancTBa Kiaccupukanus TBUKEHUIMA

MIEPBOI0 POJIa TPEXMEPHOTO MPOCTPAHCTBA.

Knaccudukanus qBuKeHHi BTOPOTo poAa TPEXMEPHOTO MPOCTPAHCTBA.
Paznoxxenne NBMKEHUIA HA OTPAXEHUS OT MIIOCKOCTEH. [IpuMepbl KOMIO3UILIMI OTpake-
HUM.

Paznoxenue appuaHOTO TPeoOpa3zoBaHUs HA IBIKEHHUE U PACTSIKEHUS.

[Tonobwsi, UX TPYNTIOBBIE U TEOMETPUIECKUE CBOKCTBA.

['omoTeTHs MIOCKOCTH U €€ CBOMCTBA.

Pa3noxxenne monodust B KOMIIO3UIUIO ABMKCHUS U TOMOTETUH. DOpMYITBI TTOT00UH.
Hemnoasmxubie Touku mogoouii. Kiraccudukanmst moqo0uii miocKocTH.

Tpu npusHaka mogo0Us TPEYTOIHHUKOB.

[TogoGue mapabo1, SJTUIICOB, TUTIEPOOIT.

IIpoexmusnas ceomempus

Omnpenenenre NpOeKTUBHOIO IPOCTpaHCcTBA. Moenn NpOeKTUBHOM NPSIMON U NPOEK-
TUBHOMU IJTIOCKOCTH.

IIpoekTuBHBIN penep U MPOEKTUBHBIE KOOPAUHATHI TOUKH B IIPOEKTUBHOM IIPOCTPAHCTBE.
[IpoekTBHBIE KOOPIUHATHI HA MPOCKTUBHOM MPSIMOM.

[TocTpoenue Touku o ee kKoopanHaTaMm. CBs3b MEXy IPOSKTUBHBIMU U a)(GUHHBIMU
KOOpPJMHATAMHU TOYKH HA MPOECKTUBHOUN MPSIMOM.

IIpoexTHBHBIE KOOPAMHATHI HA IIPOEKTUBHOM IUIOCKOCTU. IIocTpoenue Touku 1o ee Ko-
opauHataM. CBsi3b MEX/1y MPOSKTUBHBIMU U ad(GUHHBIMH KOOpIAMHATAMH TOUKH Ha MPO-
€KTUBHOMU IIOCKOCTH.

VYpaBHeHue NpsIMOil Ha TPOEKTUBHOM MJIOCKOCTH.

[IpuHIMIT IBOWCTBEHHOCTH HA IPOCKTUBHOM MJIIOCKOCTH.

Teopema [lezapra u oOpatHas k Heil. Kondurypamus Jle3apra.

IIpumeHeHue Teopemsl Jlezapra s peleHus 3a1a4 110 JJIEMEHTAPHON T€OMETPUHU.
C10’XHO€ OTHOILIEHHE YEThIPEX KOJUIMHEAPHBIX TOUeK. CBOMCTBA CI0KHOIO OTHOIIECHUS
YEThIPEX KOJIMHEAPHBIX TOYEK. CBA3b MEXKY CIOKHBIM OTHOLUIEHHEM U IPOCTBIMU OT-
HOUIEHUSIMU Ha PACIIMPEHHON MPOEKTUBHOM MIOCKOCTH. .

J'apMoHMUecKHe YeTBEpKHU TOUEK U NpsAMBIX. [IpumMepsl.

[TonHbIM YeThIPEXBEPIIMHHUK U €0 TapMOHUYECKUE CBOMCTBA. [[BOMCTBEHHAs Teopema.
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HOW F€OMETPHUU.

OcHosanus 2ceomempuu

"Hagana" EBknuna. Conepkanue u xapakTepuctuka. Mctopuueckoe 3HaUEHHE.
[TpobnemMa mATOrO MOCTYJIaTa U €€ penieHrne. 3HaUeHHe OTKPBITHS HEEBKIIMIOBOM T'€0-
METpPHH.

CymHocTh akcuOMaTH4eckoro meroAa. [lonsiTue MmaTeMaTuu4ecKon CTPYKTYPHI.
TpeboBanusi, MpeIbABISIEMbIC K CHCTEME aKCHOM.

CTpyKTypa eBKIUI0BOM MIIOCKOCTH 0 ['mpbepTy. XapakTepucTuka akCHOMaTHKH
Iune6epra.

CtpyKTypa €BKJINI0BOM IIIOCKOCTH 10 Beinto. JlokazaTh HEMPOTUBOPEUYNBOCTh aKCHO-
MaTuku Bens.

[IIxonbHAast akCHOMATUKA €BKJIMAOBON IJIOCKOCTH (110 ATaHACSAHY).

DKBUBAJICHTHOCTh aKCHOMATUKHU Beilsia u akcuomMatuku ATaHacsHa.

Axcuomatuka rmiaockocT JlobadueBckoro. JlokazaTeabCcTBO €€ HEMPOTUBOPEYMBOCTH.

10 [Tpsimbie Ha mmockocTH JlobaueBCKOro
11. TpeyrolbHUKH U YETHIPEXYTOJbHUKHU Ha TIockocTH JIobaueBckoro.

[IpuMepbl OLIEHOYHBIX CPEICTB VI IPOMEKYTOYHOM aTTeCTAIlUM:

Jlemoncmpayuonnsiii eapuanm ounema (1 cemecmp)

l.

BektopHoe npousBeneHue BekTopoB. Onpaesnenre. CBOMCTBa BEKTOPHOTO MPOU3BEICHUS

BEKTOPOB (C I0Ka3aTEILCTBOM).

2.

IlenTp xkpuBoOii BTOporo nopsiaka. Onpenenenne. Halitu eHTp KpuBOi

3x* +10xy+3y* —2x—14y-13=0.

3.

Pemnre 3anauy: Ha katerax KL u ML npsmMoyroiasHoro tpeyrojasHuka KLAM BHe Tpe-

yTroJIbHUKA NOCTpOeHbI kKBagpaThl ABKL n CDLM, Yepes Touky L npoBeneHa npsimasi, nep-
neHaukyispHad k AD u nepecekaromas npsmyro KM B Touke E. Mcnonb3ys meTon koopau-
HaT OIpEJEeIuTe, B KAKOM OTHOLIECHHH Touka E  menut runoreny3y KM.

—

Jlemoncmpayuonnwlil 6apuanm ounema (6mopot cemecmp)

Omnpenenenue n-mepHoro apduHHOTO ITpocTpancTBa. [IpocTeiimme caeacTBUs U3 CUCTE-
MBI aKCHOM /1-MepHOT0 a)(PUHHOTO IPOCTPAHCTBA.
Kanonndeckue n mapaMeTpuyecKue ypaBHEHUS MPSMOM B TTpocTpaHcTBe (BhIBOA). Ha-

J|x+2y-2z4+2=0,
NUCcaTh KAHOHUYECKUE YpaBHEHUS MPSMOit

x—y-2z+4=0.

Pemmre 3anauy. B npaBuiibHON ueTblpéxyronbHoi npusme ABCDA1B1C1D1 co cropo-
HOI ocHOBaHMS 4 1 BbICOTOU 7 Ha peOpe 441 B3siTta TOuka M tak, uro AM =2. Ha peGpe
BB1 B3sta Touka K Tak, uro B1K =2. Haitaure (ucnonb3yst METO KOOPAUHAT) yroJi Me-
)y iockocteio D1 MK u miiockocteio CC1DI.
Lemoncmpayuonnuwiii éapuanm odunema (mpemuii cemecmp)

JIBI>KEHUs TpexMepHoro mpoctpancTsa Kiaccugukanus 1BUKEHNH.

JloKkaxuTe, 4TO MHOKECTBO BCEX TUAMETPOB OKPY>KHOCTH SIBIISIETCS MOJIEIIBIO TPOEKTHB-
HOH IIPSIMOM.

Pemnre 3amauy (ncronb3ys moaxoAsiiee mpeodpa3oBaHue TUIOCKOCTH): 1Ba KBaAparTa
BCDA u BKMN umerot o6uryto Bepunay B. Jlokaxkute, uro meauana BE tpeyronbhu-



ka ABK u Boicota BF Ttpeyronsauka CBN nexar Ha ofgHo# npsimoid. (Bepinasl o6oux
KBaJ[paTOB [1EPEUYHCIICHBI 10 YaCOBOH CTpEJIKE.)

Pa3zpaboTumnkm:

JOLIEHT KadeAphl TEOPUH BEPOSTHOCTEH U TUCKPETHOW MaTeMaTUKH
NUMUT, x.dp.m-H- Ky3pmuna E.1O.
JIOLIEHT KadeAphl TEOPUH BEPOSTHOCTEH U TUCKPETHOW MaTeMaTHKH
NUMUT, x.dp.m-H- Ocunenko JILA.




