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1.IVTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA
1.1. lean 1 32724y TUCHUTITAHBI

Henabo ocBoeHusl AUCHUILINHBI «30paHHBIE BOMPOCH TEOMETPUM»  SBISETCS HW3YUYCHHE
KJIACCMYECKHUX pa3/JesioB T€OMETPHUH, COCTABJISIOUIMX OCHOBY MAaTeMaTH4YeCKOro oOpa30BaHMA,
0000IIeHHEe W CHCTEMATH3alUs HM3YYEHHOTO T'€OMETPHUYECKOro Marepuajia, B TOM YHCIE IO
aneMeHTapHoi reomeTpuu. Kypc Taxke HMMeeT CBOEH IENbl0 paclIupeHHe TeOMETPHUYECKOro
Kpyro3opa ydJalluxcsi, 3HaKOMCTBO C HEKOTOPbIMM U3 pa3/ejOB COBPEMEHHON TI'€OMETpUH,
dbopMupoBaHME 3HAHUW W TOHATUH B OOJACTH TEOMETPHUM, €€ POJIM U MECTe B CHCTEME
€CTECTBEHHBIX U MATEMAaTHYECKUX HAYK.

3ajayaMu TUCHMIUVIMHBI  SBJSIFOTCS OCBOCHHE OOIIMX MPHHIMIOB H3YYCHHUS KPHUBBIX U
MOBEPXHOCTEH, OCHOBHBIX IOHATHH BHYTPEHHEH T€OMETPHHM MOBEPXHOCTEH, OCO3HAHHUE
BHYTPCHHEH B3aMMOCBSI3M MAaTEMAaTHYCCKMX JUCIHMIUIMH TIPU  OMMCAHUH T'C€OMETPUUCCKUX
OOBEKTOB; M3y4YCHHE OOIIUX IMPHUHIUIOB JCTYKTUBHOTO IMOCTPOCHHSI MATEMaTHYECKUX TEOPHIA,
pPa3IMYHBIX CHUCTEM aKCHOM EBKJIMJIOBON M HECBKJIMIOBBIX T'€OMETPH, W3YYEHHE DBOJIOIUU
AKCMOMATHYECKOTO  TOAX0Ja K TeOMETPUHM, 3HAKOMCTBO C HEKOTOPBIMH  pa3ieiiamMu
COBPEMEHHOW TeoMmeTpuu, Oosiee TIIyOOKOE OCMBICICEHHE JJIEMEHTAPHOW TIeOMETpUU U €€
JIOTHYECKOW CTPYKTYPHI.

1.2. [Inanupyembie pe3ybTaTbl 00y4eHHSs

B pe3synbraTe 0cBO€HHs TaHHON TUCHMIUIMHBI y 00ydaromuxcs GOpMUPYIOTCS CIeIyHoIue
KOMIICTCHIIUU:
JIIK-4 - CriocobeH  OCYyILECTBIIATh IMENAarornyeckylo MOJAEP)KKY U CONPOBOXKAECHUE
06yqa101u1/1xcsl B IMponecce MAOCTHKCHUA MCTANIPCIAMCETHBIX, HNPCAMETHBIX W JIMYHOCTHBIX
pe3yJIbTaToB,;

CIIK — 1 - CnocoOeH OCBOMTh COBPEMEHHBIC KOHIICIIINH, TEOPHH, 3aKOHBI M METOJIbI B 00JacTH
(1)I/I3I/IKI/I, MAaTE€MAaTUKN U I/IH(l)OpMaTI/IKI/I, OBJIaACTb OCHOBHBIMM MCTOJaMM PCIOCHHUA 3a1ady,
cOpMyIMPOBaHHBIMA B paMKax JaHHBIX IMPEJAMETHBIX O0JacTel, W MNPUMEHHUTh HX B
podecCHOHATLHOM IS TCIIEHOCTH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucuumrHa BXOJUT B 4acTb, GOPMHUPYEMYIO YYaCTHUKaMU 00pa30oBaTeIbHBIX OTHOLIEHUN
6moka b1 «lucuuniauHbl (MOIYJIN)» U SIBISIETCS SJE€KTUBHOW JTUCIIUIIMHOM.

[Tporpamma mucuumianHel «M30paHHbIe BOMPOCHI T€OMETPUM» MOCTPOEHA TaKUM 00pa3oM,
YTO €€ OCHOBHBIE IOHSATHS W METOJbI SBIIAIOTCS MPOJOJDKEHUEM AMCHUIUIMHBI «['eomeTpus» u
OpPraHUYHO JOMOJIHAET 3TOT Kypc. Kiaccuueckuil Kypc aHaJIMTUYECKOM T€OMETPUN 3aKaHUYMBAETCS
U3YYEHHEM TEOpUU MPSMBIX, IJIOCKOCTEH M IMOBEPXHOCTEH BTOPOro MOPSAIKa B TPEXMEPHOM
IPOCTPAHCTBE, IPYI NPeoOpa30BaHU U UX MHBAPHAHTOB.

B kypce «M30paHHBIE BONpPOCHI T€OMETPUN» H3jiaraercss odmas teopus adp@UHHBIX U
eBKJIMJIOBBIX MPOCTpaHCTB. Kypc HaunHaeTcs CTpOruM aKCMOMaTHUYECKUM U3JI0kKeHHneM adhuHHON
U eBKJIMJ0BOM reoMerpuu (1o Beiinro), BBOAUTCS ompesesieHue PacCTOSIHUS MEXIy TOYKaMu U
BEJIMYMHBI YIJIa B €BKJIUJA0BOM IIPOCTpaHCTBE. JlaHHBIN pa3fes reoMeTpud HocuT uMs «OCHOBaHUs
reoMeTpun».  M3ydeHWe aKCHOMAaTHMYECKOro IOAX0Ja, JOKa3aTeNbCTBA HENPOTUBOPEYMBOCTU
Pa3NIUYHBIX AaKCMOMATHK JIaeT yYaIlMMCS HOBBIM OOLIMI B3IJISI HA HW3YyYE€HHOE MMU B APYTHX
Kypcax paHee. PeKOMeH1yeTcsl akTUBHOE MCIIOJIb30BAaHUE MaTepHUalia IO HICTOPUU MAaTEMAaTUKH.

Hpyrum paznenom kypca «M30paHHbIe BOIPOCHI T€OMETPpUN» SBIseTCs TuddepeHIaabHast
reoMeTpus. B oTiauune OT aHaMUTHYECKOW IeOMETpUM METOAbl Au(QepeHlrnaTIbHOR reoMeTpUn
YHHUBEPCAJIbHBI U ABJISIOTCS 00Jiee MOIIHBIM HHCTPYMEHTOM JIJIsl U3YUYEHHUs JIMHUI U TOBEPXHOCTEH.
[Tpu nzydennn nuddepeHInaTbHON reOMETPUH HIMPOKO UCTIOIB3YIOTCS MPEACTABICHUS U METOIbI
aHAJIMTUYECKOW FEOMETPUM U MATEMATUUYECKOTO aHAIN3A.

B kypce ucnonb3yercss marepual W3 pa3MYHbIX 00JIacTell MaTeMaTWKH, H3y4yaeMbIX B
YHUBEPCUTETE.



Pacipenue  TeopeTHyecKuX 3HAHHM, BBIICHEHHME MaTeMaTH4eckoro (yHIamMeHTa, Ha
KOTOPOM CTPOMUTCS 3/1aHUE€ COBPEMEHHOM IN€OMETPUU — BCE 3TO B YCJOBUSX PEATILHOTO CHMXKCHHS
YPOBHS T€OMETPUUYECKOTO CPEHEr0 00pa30BaHUs MPUAAET aKTyaIbHOCTb KYpCY.

3. OBbEM U COJAEP)KAHUE JUCIHUIIJINHbI
3.1. O0neM TUCHUIITHHBI

IToxa3zaTeab 00beMa JUCHUIIINHBI dopma 00yueHust
3aounas
O6beM AUCHMILIMHBI B 3a4€THBIX €IUHUIAX 6
O0BeM OUCIUILUIMHBI B Yacax 216
KonTakTHas pabora: 30.7
Jlexkun 14
ITpakTHueckue 3aHATHs 16
KoHTaKkTHBIE YAChl HA MPOMEKYTOUYHYIO ATTECTALMIO: 0.7
Kypcogas pabora 0.3
3auer 0.4
CamocrosiTesibHast pabora 152
KoutpoJsb 33.3

dopmamMH POMEKYTOYHON aTTeCTALUU SBISIOTCS 3a4€T ¢ OIICHKOM B 6, 7, KypcoBas paboTa
B 7 ceMecTpe.

3.2.Conepxxanue Q¥ CHUNTAHBI
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Paznen 1. 2 2
OO0uue BONPOCHI AKCHOMATHKH
Tema 1. 2 2

OtHomenuss Ha  MHoOkecTBaX. Axkcuombl. CTpyKTypel Ha
MHOX€ECTBax. basbl CTpyKTyp.

IIpumeppl:  akCHOMBI ~ BEKTOPHOTO  IIPOCTPAHCTBA,  AKCHOMBI
pa3MepHOCTH, aKCHOMBI €BKJIMJOBA CKAJISIPHOTO MPOU3BEACHUS,
CHCTEMA aKCHOM N-MEPHOI0 €BKJINJI0BA BEKTOPHOT'O NIPOCTPAHCTBA;
CHCTEMa aKCHOM n-MepHOro ad(UHHOTO MPOCTPAHCTBA,

crcTeMa aKCMOM N-MEpPHOTr0 €BKJIN0BAa aPUHHOrO MpOCTpaHCTBA
(cucrema akcuom Beitns);

aKCHOMBI TPYIIIBI, OJSI IEHCTBUTENIBHBIX YUCEI

U ApyTHe.

Tema 2.

CBolicTBa CHCTEM aKCHOM: HENPOTUBOPEYHMBOCTH, HE3aBUCHMOCTH
U TIO0JIHOTA (OIpeAeNIeHUs U CIIOCO0bI 1I0Ka3aTeNbCTBA).
Jloka3aTelnbCTBO HEMPOTUBOPEUNBOCTH

nepBoil rpynmsl akcuoM ['unpbepTa eBKINI0BON T€OMETPHUH,
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CUCTEMBl aKCUOM Beillsi NpOEeKTUBHOW TeoMeTpuM (pa3ivyHbIe
MO/JIEJIN IPOEKTUBHOM MJIOCKOCTH).

ITpumepbl 3aBUCUMBIX (9KBUBAJICHTHBIX) U HE3aBHCUMBIX aKCHOM.
IIprMephl HEMOJIHBIX CUCTEM aKCHOM U BO3MOKHOCTH ITOIIOJHEHMUSL.

Tema 3.
OKBUBAJICHTHBIC aKCHOMBI, I'PYNIBl aKCUOM, CHUCTEMBI aKCHOM.
[Ipumepsl.

Pa3znen 2. AKCMOMAaTHKA €BKJIMJA0BOI reOMeTPpUH

Tema 1.

Cucrema akcuom /JI. ['muipOepTa eBKIMIOBOI T€OMETPHH:

OCHOBHBIE IIOHSATHS, OCHOBHBIE OTHOILIEHUS, IPYIIbl aKCHOM.
HeoOxonumMocTh BBeIeHHS HOBBIX MOHATUN M HOBBIX OTHOIICHUH.
OCHOBHBIE CIIEACTBUS U3 aKCUOM Ka)KJIOM rpyIIIbl (TEOPEMBI).
AKCHOMBI a0COJIOTHOM F€OMETPHUH U aKCHOMa MapajlyIeIbHOCTH.

Tema 2.

HenpotuBopeunBOCTb, HE3aBUCUMOCTb M IIOJHOTa CHCTEMBI
akcuom JI. I'mnpOepra.

Jloka3arenbCcTBO HENPOTHUBOPEUUBOCTH: IIOCTPOEHHE
apupmernueckorr mozenu. O HENMPOTHBOPEUUBOCTH aAPHUPMETUKU
JeMCTBUTENILHBIX YUCEII.

JloKka3aTenbCTBO HE3aBUCHMOCTH Ha NMPUMEPE HEKOTOPBIX aKCHOM.
O He3aBUCHUMOCTH aKCHOMBI  NAapajlIeIbBHOCTH OT  aKCHOM
a0COIOTHOW T€OMETPHH.

JloKka3aTenbCTBO IOJHOTHI CHUCTEMBI akcuoMm (00 wu3oMopdusme
UHTEpIpETALH).

Tema 3.

AKCHOMBI KOHTPYIHTHOCTU U aKCHOMBI JIBHYKCHHS

OCHOBHBIC ITIOHATHUA, OCHOBHBIC OTHOIIICHUA, conepmaHHe AKCHUOM U
TeOpeMbl. DKBUBAJICHTHOCTh aKCHOM KOHTPYIHTHOCTH M aKCHOM
OBUXXCHUA.

Tema 4.

[locrpoenne reomerpun 1o JI. I'masbepty. Jloka3aTenbcTBO
HEKOTOPBbIX TEOpPEM EBKJIMIOBOW TIe€OMEeTpuH (Harmpumep, TEOpPEMbI
O TOM, 4YTO OTpPE30K COAEPKHUT OECKOHEUHO MHOTO TOYEK).
CpaBHeHHE C JOKa3aTelbCTBAMH U3 IIKOJBHBIX y4YeOHUKOB
T€OMETPHH.

Tema 5.

Cucrema axcuom I'. Beiins eBKINA0BON reOMETpUU:

OCHOBHBIE TOHSATHS, OCHOBHBIE OTHOIIECHMS, TPYyIIbl aKCHUOM
(moBTopenue Tewmsr 1).

BBenenue HOBBIX MOHATUN U HOBBIX OTHOLIEHUN.

OCHOBHBIE CIIEACTBUS U3 aKCUOM Ka)KJJOW IPyIIIbI (TEOPEMBI).

06 aKCcuoMax ITOJIOKUTENBHON ONPEACIEHHOCTH u
HEBBIPOKICHHOCTH €BKJIMJI0BA CKALSIPHOTO IPOU3BEACHUSI.

Tema 6. HempoTuBopeuMBOCTb, HE3aBUCHUMOCTh U  IOJIHOTA
cuctembl akcuoM I'. Beits.

JlokazarenbCcTBO HEMPOTUBOPEYNUBOCTH: IIOCTPOEHHUE
TEOMETPUUYECKON (aHAIUTUYECKAas] TEOMETPUs) W alreOpandecKou
MoienH (MaTpUYHOM).

Jloka3aTenbCTBO HE3aBUCMMOCTH HAa MPUMEPE HEKOTOPHIX AKCHOM
BEKTOPHOTO  IPOCTPAHCTBA, AaKCHUOM  pPa3MEPHOCTH, aAKCHOM
adhGuHHOTO POCTPAHCTBA, AKCHOMAaX CKAJIIPHOTO Tpou3BeneHus. O
IIPOCTPAHCTBE MUHKOBCKOTO. ITocTpoenue cepsl
MOJIO)KUTEILHOI0, MHUMOTO M HYJIEBOTO pajJnyca B MPOCTPAHCTBE
MMHKOBCKOTO.

O moxa3aTrenbCTBE MOJIHOTHI CUCTEMBI aKCHOM Beis.
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Tema 7.
[Toctpoenue reomerpuun no Bedmo. Jloka3aTeabCTBO HEKOTOPBIX
TEOPEM EBKJIMAOBOW TI'€OMETPHUHU.

Tema 8.

CucreMpl akCMOM HIKOJIBHOTO Kypca Ie€OMETpUHU. AHAJINU3 CUCTEM
aKCMOM  IIKOJBbHBIX  YYEOHMKOB  TeOMETpHM:  ATaHacsHa,
IloropenoBa u npyrux. CpaBHEHHME METOIWYECKUX IOJIXOJ0B
U3JIO)KEHUS HEKOTOPBIX TEM M  JIOKa3aTelIbCTB TEOPEM C
OJIMHAKOBBIM cojiepkaHueM. CpaBHEHHE aKCHOM IIKOJBHBIX KypCOB
reOMETpUU C CUCTeMaMH akcuoMm [uiapbepra u  Beits.
Henpuronnocrs CTpOrou AKCUOMaTUKU B LIKOJIbHOM
IpenoJaBaHuu.

Pasnea 3. AkcuomaTnka runep001u4ecKoil reoMeTpuu

Tema 1.

Axcuombl  "miockoil" reomerpuu JlobaueBckoro B cxeme /.
I'mmpbepra m B cxeme [. Beins, wuxX HENPOTHBOPEYHBOCTD,
HE3aBUCHUMOCTh M mosiHoTa. O pabortax mo nuddepeHnuanTbHONn
reomeTpud Munaunra u benbrpamu.

Tema 2.
[lapannenbHple W pacxopsiiyecs  OpsAMble  Ha IJIOCKOCTH
Jlob6ayeBckoro. Yroi napajuieIbHOCTH.

Tema 3.

Hexotopbie 3ameuatenbHble (axTbl reomerpun JlobaueBckoro.
Teopembl, noka3aHHble JloOaueBCkMM: O CymMMe  YIJIOB
TPEyroJIbHUKA, O PaBEHCTBE U MOJOOMU TpPEYrOJIbHUKOB, O
MEPIEHIUKYISAPaX K OAHOW MPSAMOW, O JMHUU PABHBIX PACCTOSHUN
110 IpsAMOii 1 apyrue. Jlpyrue TeopeMbl reomeTpun JJobaueBckoro.

Pa3znen 4. AkcmoMaTHKa 3JUIMNITHYECKOI reOMeTpUH

Tema 1.

Akcuombl  "IUIOCKOW"  SJUIMOTHYECKOM  TIE€OMETPUM B CXEMeE
H.I'unsbepra u B cxeme I'. Beings, uX HENPOTUBOPEUYUBOCTD,
HE3aBUCUMOCTD n  nonHota. IlocTpoeHne TreoMeTpUYeCKuX
MOJICIIEH.

Tema 2.

Csi3p  ruUNepOONUYECKON, JIUTUNTHYECKOW U MPOCKTUBHOM
reometrpuil. CHCTEMBI aKCUOM JTaHHBIX TEOMETPUN B €IUHON CXEMe
Beiins. Chepuueckas reomerpusi.

Tema 3.

Hekotopsie 3ameuarenbHble (DaKThl SJUITUNITUYECKON T€OMETPUH:
3aMKHYTOCTh MPSIMBIX, OTCYTCTBHE MapaUICIbHBIX MPSMBIX, CyMMa
yIJIOB TPEYTOIbHUKA, chepuuecKas TPUTOHOMETPHUS U JpYyTHE.

Paszpnea S.
JAudepennuaibHas reoMeTpus.

Tema 1. BekTopHble QYHKIIUU OJJHON M HECKOJIBKUX MEPEMEHHBIX.
CaoiicTBa BEKTOPHBIX byHKIUH, g epeHInpoBaHue,
pasnoxenue B psa Tennopa.

Tewma 2. KpuBble B €BKIUI0BOM IPOCTPAHCTRBE.
DnemMeHTapHass KpuBas, TNpocTas KpuBas, oOmas KpuBasl.
Perynsapuas xpusas knacca  C ®, rmanxas xpusas.

Paznuunble cmocoObl 3a/laHusl TUIOCKUX KPUBBIX U KPHUBBIX B
MIPOCTPAHCTBE:  MapaMETPUUYECKOe, KaK IIEPECEUCHHE  JIBYX
IIOBEPXHOCTEH.

Tema 3. Kacanne KpuBBIX U TIOBEPXHOCTEH.
Kacanne kpusbix. KacarenpHas k kpuBoid. Colpukacarommasicst
OKPY’KHOCTb. YTOJ MEXy KPUBBIMU.




Kacanne xpuBoii u mnoBepxHocTH. Comnpukacaromascs
miockocTsb. Conpukacaromascs cdepa.

KpuBble Ha IUIOCKOCTHM: KacaTelbHas, COIpHUKacaroIascs
OKpYy)HOCTh. HopMaib K iI0CKON KpUBOM.

KpuBble B mpocTpaHCTBE: KacarelbHas, COIpPHUKAacarolascs
OKpykHOCTb. HopmasbHas, compukacaromascs M CHpsIMIIAIoNIas
IIJIOCKOCTH.

["naBHast HOpMaJib ¥ OUHOPMAJIb.

Tema 4. JInuHa KpuBOH. 2 2

Jnuuna kpuBod. HarypanapHblli mNapamMeTp Ha KpPUBOM
(ecrecTBEHHasl NapaMeTpHU3aLUsl KPUBOM).

Tema 5. KpuBusHa u KpydueHue KpUBOH.

KpuBble Ha IIOCKOCTH: KpPUBU3HA U €€ CBOMCTBA. POpMyIIbI
®penHe Ha IWIocKocTH. HaTypanibHble ypaBHEHUS KPUBOM.

Kpussle B ipocTpaHCTBE: KPUBU3HA, KPYYEHUE U UX CBOMCTBA.
@opmynel @pene B mnpocrpaHcTBe. HaTypaibHble ypaBHEHUs
KpHUBOM.

Tema 6. [IoBepXHOCTU B €BKJIMAOBOM IIPOCTPAHCTBE.
DneMeHTapHash TOBEPXHOCTb, MPOCTas IOBEPXHOCTh, OOIIas
NOBEpXHOCTh. Perynspnas nosepxnocts kmacca CX,  rmanxas
IIOBEPXHOCTb.

PaznuuHble ciocoObl 331aHUs TOBEPXHOCTEH.

Tema 7. Kacanue moBepXHOCTEM.

KacarenbHast 1UI0CKOCTh K NMOBEpXHOCTH. ColpHKacarouics
napaboIou/1 K MOBEPXHOCTH.

Knaccugukaius Touek NoBepXHOCTH.

Tema 8.IlepBast kBagpaTuuHas popmMa MOBEPXHOCTH.

IlepBas kBagpatuyHas (Gopma MOBEPXHOCTU B TPEXMEPHOM
€BKJIMIOBOM INPOCTPaHCTBE (MHIAYLUpPOBAaHHAas METpUKAa Ha
MIOBEPXHOCTH).

CpoiicTBa mepBOW KBaApaTHUyHOH ¢opMbl. Fcmonas3oBaHue
MepBON KBaIpaTUUHOMN (OPMBI TOBEPXHOCTH.

[ToHsiTHE O BTOPOI KBaipaTHYHON opMe NOBEPXHOCTH.
Tema 9. KpuBusna kpuBoii, nexaliei Ha MOBEPXHOCTH.

KpuBn3na kpuBo#, jexaledl Ha IOBEPXHOCTH. Teopema
Menbe. HopMmanbHas KpuBH3HAa IIOBEPXHOCTH B JaHHOM
HaIPaBJICHUU.

[Inockne m HOpMaJbHBIE CEYEHUs TOBEPXHOCTH, HOPMAJIbHBIE
KPUBH3HBI  IOBEPXHOCTU. [ JIaBHBIE  HOpPMAaJIbHBIE  CEUEHUS
MIOBEPXHOCTHU, TJIaBHbIE (HOPMaJbHbIE) KPUBU3HBI ITOBEPXHOCTH.
I'maBHBIE HallpaBIeHNs HA TIOBEPXHOCTH.

Cpennsis u mojiHas (rayccoBa) KPHBHU3HBI ITOBEPXHOCTH.
IIpuMepsl TOBEPXHOCTEH IOJIOKUTEIBHOM, OTPULIATEIIBHON U
HYJIEBOM IOJIHOM KPUBU3HBL.

Tema 10.BHyTpeHHsIS 1 BHELIHSASA T€OMETPUS TOBEPXHOCTH. 2 2

[TonsATHE O BHYTpPEHHEN M BHEIIHEH I€OMETPUU ITOBEPXHOCTH.
Posb epBoii 1 BTOpO# KBaipaTUYHBIX (HOPM.

Hopmanbnas wu reonme3mdeckas KpUBM3HAa KpPUBOW Ha
MIOBEPXHOCTH, T€0ie3nUecKre TMHUH. CBONCTBA Ie0Ae3NYECKHX.

Teopema I'aycca-boHHE W cielncTBHE W3 HEE O CyMME YIJIOB
re0Ie3M4ECKOr0 MHOTOYTOJIbHUKA, JIEKALEr0 Ha IIOBEPXHOCTH.

[lonssiTMe ©0 pHUMaHOBOW METPUKE B MPOCTPAHCTBE U
MHIYLUHUPOBAHHON PUMAHOBOW METPUKE HAa NOBEPXHOCTH.

Bcero 14 16




4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOMN PABOTHI

OBYYAROIIUXCHA

Tembl pis HNzyuyaembie |Koanuec DopmMbl Metoauuyecku| Popmbl
CaMOCTOSITEJIbHOTO BOIPOCHI TBO |CaMOCTOSITEJILHO € 00ece4eHUsI|0TUYETHOC

HU3YyYeHH S 4acoB i padoThI ™
Paznean: 88
HUctopus
aKCMOMATHYeCKOIro
nmoaxo/a K
reoMeTpHuu
Tema 1. OcCHOBHBIE 10 Nzyuenne OcsH. u gom. | Onpoc,
PazButune HUCTOYHUKHU yqe6H0171 JIATeparypa, 3a4€CT
reoMeTpuu 0 | reoMeTpUYECKHU JINTEPATYPHI, SJICKTPOHHEIE
EBknuma Hu X 3HAHUIL. pelieHue 3a1a4 pecypchl
"Hauvama" EBxiuna.
Tema 2. CprKTypa 10 I/I3yquI/Ie OcH. ¥ J101I. OHpOC,
"Hauana" EBkmuna, «Hagam» y4eOHOMI nuTeparypa, | 3a4eT
WX 3HA4YCHHUE JIA EBknunna. JINTECPaTyphl, 3IIEKTPOHHBIE
TEOMETPHUU. pelieHue 3aaa4y pecypchl
Tema 3. U3zyuenne 10 N3yuenue Ocu. u pom. | Onpoc,
[TombITKM JI0Ka3aTeNIbCTB U y4eOHOi aureparypa, | 3a4€T
I0Ka3aTeIbCTBA OoImuOOK B HUX. JINTEPATyphl, 3JIEKTPOHHBIE
IATOTrO ocryJjiaTta pemicHuc 3a1a4 pecypcesl
IIpoxkiom,
O.XaissmMoM,
Banaucowm,
J.Cakxkepu,
N.JlamGepTom,
A.Jlexxanapom.
Tema 4. 3yuenne 10 N3yuenne Ocu. u pom. | Onpoc,
OTKpI)ITI/IG 6HOFpaq)ﬂﬁ y‘-IC6HOI71 auTeparypa, 3a4€T
HCCBKHHHOBOﬁ HO63‘~ICBCKOFO, JINTECPATypPhL JJIEKTPOHHBIE
reomerpun  H. WM. | Bosu, laycca. pecypchl
JloGayesckum, K. CpaBHHUTENBHBIN
(O} FaYCCOM, s a”HaJIn3
bos. NIeATEHHOCTH B

obmactu
HEEBKJINIOBOM
TEOMETPUH..

Tema 5. Usyuenue 10 Nzyqenue OcsH. u gomn. | Onpoc,
PaboTe1 Io Moaenen y‘IC6HOI71 JATepaTypa, 3a4€T
00OCHOBaHHUIO ILIOCKOCTH JINTEPATyphl, AJIEKTPOHHBIE
HEEBKJIHIOBOM JIo0OaueBCKOTO. pemeHue 3aaa4 pecypchl
reoMeTpud  (IOMUCK
UHTEepIpeTanuit) 3.
benbrpamu, O.
Knetina, A.
Ilyankape u np.
Tewma 6. Hcropuueckuii 10 Nzyuenne OcH. u jom. | Ompoc,
IlonmonaeHnue 0030p pabor 1o y4eOHO nuteparypa, | 3a4eT
CHCTCMbI AKCHOM |  TIOIOJTHEHUIO JINTCPATYPBHI, AJIEKTPOHHBIE
EBkiaupga M. CUCTEMBI pelienue 3aaa4 pecypchl
[Tamrem u . AKCUOM




I'ue6eprom. Esxinna.
Tema 7. HpI/IMepBI 12 I/IsyquI/Ie OcH. ¥ J101I. OHpOC,
I'pynmnoBoil MOAXOX |paznmuuHBIX TPYIII y4eOHoM nureparypa, | 3a9eT
K TCOMCTPHH. | peoOpa30BaHUM JIUTEPATyphl, | 3IEKTPOHHbIE
"DpnaHreHcKas u perieHue 3aaau pecypcbl
nporpamma’ ®. cooTBETCTBYOIIMX]
Kneiina. UM TEOMETPHIA.
Knaccudukanms
¢uryp
OTHOCHUTEIIBHO
rpyII
npeoOpa30BaHUIA.
Tema 8. 3yuenue 12 N3yuenne Ocu. u gon. | Ompoc,
MeTpI/I‘-IGCKI/Iﬁ IIOHSITUA y‘Ie6HOI>'I JIUTEpATypa, 3a4€T
noaxon K METPUKHU U JIMTEpaTyphl, 3JIEKTPOHHBIE
rCOMCTPHH. pa60T Pumana. peuicHue 3aga4q pecypcsl
['eomeTpuueckue
naen Pumana.
Tema 9. U3yuenne 12 N3yuenue Ocu. u gom. | Onpoc,
FHH€p6OHI/I‘ICCKa${, reOMETPUYECKU yqeGHoﬁ JATEpaTypa, 3a4€T
€BKJIMJIOBA u x opMm JIMTCPaTyphl, AJIEKTPOHHBIE
OJIIMIITUYCCKaA Ppa3IuYHbIX pemicHuce 3aaa4 pecypcehl
reOMETpUd U  HUX reOMETpHIA.
(bopMBL.
IIpocTpaHncTBa
IMOCTOSTHHOM
KPUBU3HBI.
I'eomerpun
EBxnuna,
Jlo6aueBckoro u
Pumana (B y3kom
CMBICJIE) Kak
PUMaHOBBI
T€OMETPHUH.
Tewma 10. HexoTopslie 12 Nzyuenne OcH. u jom. | Onpoc,
MeTpI/ILIGCKI/II\/JI (l)aKTLI u3z CTO. y‘-IC6HOI71 auTeparypa, | 3a4eT
rnoaxon K JINTEPATypPHIL, AJIEKTPOHHbBIE
reoMCcTpun Hu pemicHueC 3a1a4 pecypcehl
crienraibHas
Teopust
OTHOCUTEILHOCTU
(CTO).
Paznen: 90
JAudpdepenunaibH

asi reoMeTpusl.
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Tewma 1. Pemenue 3anau 10 Nzyaenne OcH. u jgom. | Omnpoc,

Pasnoxenue y4eOHOM nuTeparypa, | 3a4eT

BCKTOPHBIX JIMTEPATYPHI, 3JIEKTPOHHEBIE

GyHKIUH B psf perieHue 3aaau pecypehl

Telnopa.

Tewma 3. Peruenue 3amau 10 Nzyuenne OcsH. u gom. | Onpoc,

Cornpukacaroasics y4eOHOM nuTeparypa, | 3a4eT

OKPYXKHOCTb. JIMTCPaTyphl, 3JIEKTPOHHBIE

Cornpukacarorasics perieHue 3aaau pecypcbl

IUIOCKOCTb.

Cornpukacarorasics

chepa.

Hopwmaibhnas,

CONpHUKacaroascs

U CIIPSMJISIOLLAs

IUIOCKOCTH.

Tewma 4. Paz6op Teopun 10 Nzyuenue OcH. u non. | Onpoc,

HaTypaJ'II)HBIC U pEIIEHHUE y‘le6HOI/I JATeEpaTypa, 3a4CT

YpaBHEHUS KPUBOU 3a1a4 JINTCPATYPHI, AJIEKTPOHHbBIE
PCUICHUC 3aaa4 pecypcsl

Tema 5. Pemenue 3anaq 12 Nzyuenne Ocn. u jom. | Onpoc,

KpI/IBI/ISHa u yqeGHoﬁ JATEpaTypa, 3a4€T

Kpy4€HHUE KPUBOM. JUTEpaTyphl, JIEKTPOHHBIE
pemicHuce 3aaa4q pecypcesl

Tema 7. Paz6op Teopun 12 Nzyqenue Ocs. u gom. | Onpoc,

Conpuxacaromuics U pEleHue yueOHO nuTeparypa, | 3a4eT

napa0osous K 3a71a4 JIATCPATypPBhI, SJICKTPOHHEIE

IOBCPXHOCTH. pemicHuc 3aaa4 pecypcehl

Knaccudukanms

TOYECK

MTOBEPXHOCTH.

Tema 8. Brtopas BoIurciienme 12 Nzyuenwne Ocu. u gon. | Ompoc,

KBaaApaTHu4Has1 KBaJpaTUYHBIX yqeGHoﬁ JIMTeparypa, 3a4CT

¢popma dbopm JINTCPATYypPHI, AJIEKTPOHHBIE

IOBCPXHOCTHU. MMOBEPXHOCTH pelmeHueC 3a1a4 pecypchl

Tema 9. Pa3z6op Teopun 12 Nzyuenne Ocn. u jom. | Onpoc,

I'eonmesnueckue Ha U pelIeHne y‘IC6HOI71 JATepaTypa, 3a4€T

pa3iIAIHbIX 3aja4 JINTEPATyphl, AJIEKTPOHHbBIE

MMOBEPXHOCTAX pemicHucC 3a1a4 pecypcesl

Tema 10. Pa3z6op Teopuu 12 Nzyuenne OcH. u jom. | Omnpoc,

Hcnons3oBaHue U pelleHne y4eOHO nuteparypa, | 3a4eT

Teopemsl ['aycca- 3aJa4 JINTEPATYyPHI, AJIEKTPOHHBIE

bonne. peleHue 3a1a4y pecypchl

5. ®OHJI OIEHOYHBIX CPEJACTB JJIsI NPOBEJIEHHS TEKYIIEN
MPOMEXYTOYHOM ATTECTAIIMHA MO JUCIHUATLIVH

5.1. IlepeyeHb KOMIIETEHU M € yKa3aHHEM 3TANOB UX ()OPMHPOBAHNS B IIpoIecce OCBOCHUS
o0pa3oBaTe/IbHOM NPOrpaMMBbl




KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUH

Otansl GOpMHUPOBAHUS

JITK—4 Crioco6eH oCymIecTBISTh MeIarorniaecKyro

MOAJEPKKY U COMTPOBOXKIEHHE 00yUaIOUINXCs B MTPOLIECCe
JOCTUKEHHS METAIIPEIMETHBIX, IPEIMETHBIX U TMYHOCTHBIX

pe3yJIbTaToB

1. PaboTa Ha yueOHBIX

3aHATUAX.

2.CamocrosiTenpHas padora.

CIIK — 1 Cnoco6eH 0cBOUTh COBPEMEHHBIE KOHIICTIITUH,
TEOPHH, 3aKOHBI M METOJIbI B 001aCTH (PU3HKH, MATEMATHUKH 1
WH(pOPMATHKH, OBJIAJICTh OCHOBHBIMUA METOJAAMH PEIICHHUS
3a/1a4, chOPMYIMPOBAHHBIMH B paMKaX JTAHHBIX MPEIMETHBIX

o0JacTeid, 1 MPUMEHUTH UX B MPO(HECCHOHATEHON

3aHATHUAX.

1. PaboTa Ha yuyeOHBIX

2. CamocTosiTenpHas padoTa.

NESITEIbHOCTH.
5.2. OnucaHue mnoka3aTejleid M KpPUTEPHEB OIEHUBAHHWSI KOMIETeHUMIA Ha
Pa3JIMYHBIX 3TaNaX UX ()OPMHUPOBAHUS, ONIMCAHUE IIKAJ OLlEHUBAHUSA
OueHuBaembie YpoBeHb Otan Onucanue Kpurepun [Ika
KOMITETCHIINH chopmupoBa | popMupoBaHUS nokaszaresein OLICHUBAHUS na
HHOCTHU OLIeH
MBaH
usi
JIIK—4 Criocoben [Toporoserii | 1. PaGora Ha 3unaem: [Tocemenue, | 41-60
OCYHICCTBJIATDH y‘le6HBIX - XapaKTCPUCTUKY KOHCIIEKT
[earornyecKyro 3AHSTHIX. JUYHOCTHBIX, KonTponsHa
MOAJEPKKY U > MeTanpeaMETHBIX U 1 pabora,
COIIPOBOX/ICHUE Camocrosre | TPSAMETHBIX .
YCTHBIN U
oOyJarouxcs B pe3ybTaToB
JbHas padora. . o
nporecce 00pa3oBaTebHOI ITHCbMCHHBIH
JOCTUIXECHUS IOEATECIBHOCTU B orpoc
MeTaIpeMETHBIX, KOHTEKCTE B 3auer ¢
MPEAMETHBIX U IpeAMETHON 001aCTH; | OLEHKOMH,
JMYHOCTHBIX CIIOCOOBI OKa3aHUs KypcoBas
pe3yabTaToOB WHUBUyaJIbHOU pabota
MeIaroru4ecKou
MOMOILHU U
TIOIEPKKU

oOyJaromumcs B
3aBUCUMOCTH OT UX
CIIOCOOHOCTEH,
00pazoBaTeNbHBIX
BO3MOKHOCTEN U
noTpedHOCTEH.
Ymeem:

- OKa3bIBATh
aIPECHYIO
MeIarorMIeCKy 0
MTOMOIIb
TIOJIJIEPKKY
oOydaromumcs, B
3aBUCUMOCTH OT UX
CIIOCOOHOCTEH,
00paszoBaTenbHBIX
BO3MO>KHOCTEN U
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notpeOHOCTEH, B

mporecce
JIOCTHOKCHHS
MeTanpeIMETHBIX,
MPEIMETHBIX U
JUYHOCTHBIX
pE3YJIbTATOB.
[IponBunyTtel | 1 PaGora Ha 3naem: ITocemenue, | 41-60
i y4eOHBIX - XapaKTEPUCTHUKY KOHCIIEKT
3aHATUAX. JTHIHOCTHBIX, KonrtponsHa
2 METanpeIMETHBIX 5 pabota
CamoctosTe | "PEAMCTHBIX YCTHBIH 1
JbHAs padora. PE3YJIbTATOB — o
00pa3oBarenbHOI ITUCbMCHHBIH
IOEATCIBHOCTHU B orpoc
KOHTEKCTE B
MIPEIMETHOM 00J1aCTH; | 3gyer ¢
CIOCOOBI OKa3aHUS OLIEHKOIA,
WHIMBUTYIBHON KypcoBast
neJaroru4ecKoi pabora
IIOMOIIHU U
IO IICPIKKH

oOydaromumcs B
3aBHCUMOCH OT UX
CIIOCOOHOCTEH,
00pazoBaTeNbHBIX
BO3MOKHOCTEH U
noTpeOHOCTEH.
Ymeem:

- OKa3bIBaTh
aIpECHYIO
MearornIeCcKyro
ITOMOIIb U
MTOJIJICPIKKY
oOydaromumcs, B
3aBHCUMOCTH OT UX
CIIOCOOHOCTEH,
00pazoBaTeNbHBIX
BO3MOXKHOCTEM U
norpeOHOCTEH, B
nporecce
JIOCTHIKEHUS
MeTanpeaMETHBIX,
MPEIMETHBIX U
JTUYHOCTHBIX
pe3yJIbTATOB.
Bnaoeem:

- CIIOCOOHOCTBIO U
OTIBITOM TPUMEHEHUS
B MIPEAMETHOU
o0jacTu  pa3IMYHBIX

crmoco0OB  OKa3zaHUs
aZpecHOU
egarornyeckoun
IIOMOIIY 51
TTOJJICPKKH
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oOydJaromuMmces B
3aBHCUMOCTH OT UX
CIIOCOOHOCTEM,
00pa3oBaTeNbHBIX
BO3MOKHOCTEH n
oTpeOHOCTEH.

CIIK -1 Cnocoben
OCBOHTH
COBpEMEHHBIC
KOHIICTIIIUH, TEOPHH,
3aKOHBI M METOJIBI B
obnactu GU3MKH,
MaTEeMaTHKH U
nH(pOpPMATHKH,
OBJIAJICTh OCHOBHBIMU
METOJaMHU PEIICHUS
3ajad,
chopMyIIMPOBAHHBIMU
B PaMKax JTaHHBIX
MPEIMETHBIX
obnacTei, u
MIPUMEHUTDH UX B
npoeCCUOHATLHON
JeSATCIILHOCTH.

[ToporoBssiii

1. PaGora Ha
yueOHBIX
3aHATHSIX.

2.
CamocrosTe
TpHAs padora.

3naem:
*COBPEMCHHBIC
KOHIIEIIUH, TEOPHH,
3aKOHBI 1 METO/IBI B
obmact Gpu3MKH,
MaTeMaTUKHU U
nH(POPMATUKU U
MEePCTICKTHBHBIC
HarpaBJICHUs
pa3BUTHUSA
COBPEMEHHOW HAYKH;
*3HAYCHUE U MECTO
JTUCIUTIINH (U3HKO-
MaTeMaTH4IECKOTO
LIUKJIA B 00LIEH
KapTUHE MUpa.
Ymeem:

*SICHO 1 JIOTHYHO
U3JIaraTh MOJy4YeHHbIE
0a30BBIC 3HAHUS;
*JICMOHCTPHUPOBATh
MMOHUMaHue 00IIeH
CTPYKTYpbI
TUCITUTUIAH (PU3UKO-
MaTeMaTHYCCKOrO
[MKJIa ¥ B3aUMOCBSI3H
UX C APYyTUMU
JUCIUATIINHAMU,
*CTPOUTH MOJIECTH
peanbHBIX 00BEKTOB
WJIM TIPOLIECCOB;
*po¢eCCUOHATBHO
pelaTh 3a1a4u,
CBSI3aHHBIC C
IIPEAMETHOU
00JacThio, C y4eTOM
COBPEMEHHBIX
JOCTH)KEHHUM HAYKH;
. MPUMEHSITh
nH(}OpPMAaLIMOHHO-
KOMMYHHKAI[UOHHBIE
TEXHOJIOTHH JIJIsI

3¢ PEeKTUBHOTO
pENICHUS HAyYHBIX U
MIPUKJIAIHBIX 3a71a4,
CBSI3aHHBIX C
MPEIMETHOMN
00J1acThIO.

ITocemenne,
KOHCIICKT
KoHntpoisbHa
g pabora
YCTHBIN U
MUCHbMEHHBIN
orpoc

3ager ¢
OILICHKOM,
KypcoBas
pabora

41-60

[IponBuHYTHI

1. Pabora Ha

3naem:

Ilocemenme,

61-
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yueOHBIX

3aHATHUSAX.
2.

Camocrosre
JbHas paborTa.

*COBPEMCHHBIC
KOHIIEIIUH, TEOPHUH,
3aKOHBI U METO/IBI B
obmacti GpU3MKH,
MAaTEMATHUKU U
nH(POPMATUKU U
HIEPCIICKTHBHBIC
HaIpaBJICHUS
pa3BHUTHS
COBPEMEHHOW HAYKH;
*3HaYEHHE U MECTO
JTUCIUIUIAH (DPU3HUKO-
MaTeMaTHYECKOTO
LIMKJIA B 00IIeH
KapTHHE MHpa.
Ymeem:
*SICHO U JIOTHYHO
W3IIaraTh MOJy9YCeHHBIC
0a30BbIE 3HAHUS,
*JICMOHCTPUPOBATH
[IOHUMaHe 00IIeH
CTPYKTYPBI
JUCIUILIAH (PU3UKO-
MaTeMaTHYECKOTO
[MKJIa U B3aUMOCBSI3H
UX C APYyTUMHU
JUCIIUIUIHHAMH;
*CTPOHUTH MOJICTTN
pealibHbIX 00BEKTOB
WJTH TIPOIIECCOB;
*npoeCCHOHATBHO
peniaTh 3a/1a4w,
CBSI3aHHBIE C
MPEIMETHOMN
00J1aCThI0, C yYETOM
COBPEMEHHBIX
JOCTHMYKEHUHN HAyKH;
. MIPUMCHSITh
UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH JIJIsI

3¢ dekTUBHOTO
pellleHus] HayYHBIX U
MIPUKJIAIHBIX 33]1a4,
CBSI3aHHBIX C
MPEAMETHOMN
00J1aCTBIO.
Brnaoeem:
*CIIOCOOHOCTBIO K
JIOTHYECKOMY
paccyXICHHIO;
*MOJICIIMPOBAHHEM
JUTSI TIOCTPOCHUS
00BEKTOB U
MIPOILIECCOB,
OTIpeICIICHUS WIIH

KOHCIIEKT
KonTponbhaa
g pabora
YCTHBIN U
ITACbMEHHBIN
oIpoc

3aueT ¢
OILICHKOM,
KypcoBast
pabora

100
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MPEACKa3aHus UX
CBOICTB;

* BJIaJIcET OCHOBHBIMHU
METOJIaMH PEIICHUSI
3ajad,
cOpMyITHPOBAHHBIM
U B paMKax
MPEAMETHBIX
o0racTe.

5.3. TunoBble KOHTPOJIbHbIE 3aJIaHUSl WJIH HHbIe MaTepuaJbl, HEOOXOAUMMbIE ISl OLEHKHU
3HAHMA, YMeHHMii, HABBIKOB M (WJIH) ONbITA [1eSITEJHLHOCTH, XaPAKTEPU3YIOUIUX ITAIbI
¢GopMupoBaHusi KOMIIETEHIIMI B MIpollecce OCBOCHUS 00pa30BaTeIbHOI POrPaMMbl

6 cemecTp

IIpuMepHble 3aJaHUA K TEKVIIEMY KOHTPOJI0 1m0 Kypcy OcHOBaAaHHUSI TreoMeTpPHU
(KOHTPOJILHASI padoTa)

ABa Bapuanra

1. Ilycte ¥ — MHOXKECTBO HATYpPaJIbHBIX YUCEL.

[IpuBenure Ha ¥ mnpuMepsl 1-MeCTHBIX oTHOUIEHMH (0251 6apuanma 1), 2-MeCTHBIX OTHOLIEHHI
(0ns1 6apuanma 2), 3-mecTHBIX oTHOMICHUH (0715 06OUX BAPUAHMOS).

2. Ttyets P = {A, B,C...} — muoxectso Touek miockoctu, L= {a,b,C...} - muoxectso npsambix

3TOM MIIOCKOCTH.
[Mpuenute Ha P u L npumeps! 1-mecTHBIX oTHOLICHUH (0711 6apuanma 1), 2-MEeCTHBIX OTHOLICHUI
(0ns 6apuanma 2), 3-mecTHBIX oTHOWICHUH (0715 06OUX BAPUAHMOS).
3. [lpuBeauTe NpUMEpbl OTHOLICHH, MOPOXKICHHBIX OTOOPaKCHUSIMH, JTaHHBIX MHOXECTB (074
060ux 6apuanmos).
4. PaccMOTpUTE APYrHe MHOXKECTBA M BBIIIOJIHUTE [T HUX 3a1ans 1-3 (051 oboux eapuanmos)..
5. Akcuomel. CTpyKTypbl Ha MHOXeCTBax. ba3bl cTpyKTyp.
3aoanue: paccMOTpUTE HAa IPUMEPAX:
1) (022 sapuanma 1) cTpyKTypa BEKTOPHOTO MPOCTPAHCTBA HAJI TIOJIEM JCHCTBUTEIILHBIX YHCEIT;
CTPYKTYpa BEKTOPHOT'O N-MEPHOTO MPOCTPAHCTBA HAJl TIOJIEM ACHCTBUTEIBHBIX YHCET,
CTPYKTYpa BEKTOPHOT'O €BKJIMJIOBA IPOCTPAHCTBA HAJl MOJIEM JEHCTBUTEIBHBIX YUCET;
2) (0112 sapuanma 2) CTpyKTypa TOYEYHO-BEKTOPHOTO N-MepHOrO adGUHHOrO MpOCTpaHCTBA HAJ
MOJIEM JI€HCTBUTENIBHBIX YUCET;
CTPYKTYpa TOUYEYHO-BEKTOPHOTO N-MEPHOTO EBKJIMIOBA MPOCTPAHCTBA HAJl TIOJIEM JIEHCTBUTEIBHBIX
qHCcen.
6. CBoiicTBa CHCTEeM aKCHOM: HENPOTHBOPEUYMBOCTh, HE3aBHCUMOCTh M  TOJHOTa. Kax
MIPOBEPUTH 3TU CBOMCTBA Il CUCTEMBbI aKCHOM?
3aoanue: noka3aTeIbCTBO HEMPOTHBOPEYNBOCTH
1) (012 sapuanma 1) cucTeMbl aKCHOM BEKTOPHOTO MPOCTPAHCTBA HAJ MOJEM ICHCTBUTEIBHBIX
qrcen,;
CHCTEMBbI aKCHOM BEKTOPHOT'O N-MEPHOT0 MPOCTPAHCTBA HaJl MOJIEM AEHCTBUTEIbHBIX YHCEN;
CHCTEMBI aKCIOM BEKTOPHOTO €BKJIMI0BA IPOCTPAHCTBA HAJl TIOJIEM JACHCTBUTEIBHBIX YHCET,
2) (ona eapuamma 2) cucTeMBl aKCMOM TOYEYHO-BEKTOPHOTO N-MepHOro  ad(UHHOTO
MPOCTPAHCTBA HAJl TIOJIEM JACHCTBUTEIBHBIX YHCET,
CHCTEMBl aKCHOM TOUYEYHO-BEKTOPHOTO N-MEPHOr0 €BKJIMIOBAa MPOCTPAHCTBA HAJA IOJIEM
JIEWCTBUTEILHBIX YHCET,
3) (022 0oboux sapuarnmog) akCMOM TIPHHAIICKHOCTH M3 CUCTEMBI akcuoM [ mimsOepra 3-mMepHOTro
eBKJIMJIOBA MTPOCTPAHCTBA.
3aoanue: N0KA3aTEJBCTBO HE3ABUCHMOCTH
1) (ons eapuamwma 1) akcMoM pa3MEpPHOCTH [UIi CHUCTEMbI aKCHOM BEKTOPHOTO N-MEPHOTO
MPOCTPAHCTBA HAJl TOJIEM JACHCTBUTEIbHBIX YHCET,;

16




2) (ons sapuamma 2) aKCHMOM TPUHAJICKHOCTH IS CHCTEMbI aKCHOM TOYEYHO-BEKTOPHOTO N-
MEpHOT'O €BKJIMJI0BA IIPOCTPAHCTBA HAJ MOJIEM JICHCTBUTEIBHBIX YUCEI.

3adanue: 10KA3aTeIbCTBO MOJHOTHI

1) (0215 6apuanma 1) cucremsl akcuoMm /1. ['mnbbepra 3-MepHOTO €BKJIMIOBA MPOCTPAHCTBA U

2) (0ns 6apuanma 2) cucteMbl akcioM Beiist N-MepHOTO €BKIIKI0BA MPOCTPAHCTRA.

7. DKBUBAJICHTHBIE aKCHOMBI, SKBUBAJICHTHBIC TPYIIIbI aKCHOM, SKBUBAJICHTHBIC CUCTEMBI aKCHOM.
3aoanue:

1) (0215 6apuanma 1) npuMepbl IKBUBAJICHTHBIX aKCHOM,

2) (0ns oboux eapuanmos) NPUMEPHl SKBHBAJICHTHBIX TPYII akKCHOM (ITOAPOOHO 00 akcrmoMmax
JIBWKCHUSA ),

3) (012 6apuanma 2) pruMepbl SKBUBAJICHTHBIX CHCTEM aKCHOM.

8. CpaBHuTeNnbHBIN aHanM3 cucteM akcuoMm [miabpOepra u Belns eximmoBod reomerpun (074
000UX 6aPUAHTNOB).

9. CpaBHUTEIbHBIH aHAM3 LIKOJBHBIX CHCTEM aKCHOM IO pa3MYHbIM yueOHuKam (0 o0boux
8APUAHMOS).

IIpuMepHbIe 3a0aHUSA K 3249€TY ¢ OHEHKOM 0 Kypcy OCHOBAHUS reOMeTPHH

1. Jloxa3zarenbCTBa HEMIPOTUBOPEUUBOCTH CUCTEM aKCHOM BEKTOPHOTO MPOCTPAHCTBA, N-MEPHOIO
BEKTOPHOT'O TPOCTPAHCTBA, CBKJIMJIOBA BEKTOPHOTO IMPOCTPaHCTBA, ad)(UHHOTO MPOCTPAHCTBA,
eBKIUA0Ba a(GUHHOTO MPOCTPAHCTBA.

2. Haiitn ommmOKy B J0Ka3aTeIIbCTBE.

3. Cucrema akcuom [JI. I'mnpbepra €BKIUAOBON TE€OMETPUHM U €€ HENPOTUBOPEUYUBOCTD.
JlokazarenbcTBa HEKOTOPBIX TEOPEM.

4. Jloka3aTelbCTBa HEKOTOPHIX TEOPEM €BKJIMI0BOI T€OMETPUHU C HCIIOIb30BAHHEM aKCUOMATHUKH
. l'uieOepra.

5. JlokazaTenbCcTBa HEKOTOPHIX TEOPEM €BKJIMI0BOI T€OMETPUU C UCIIOJIb30BAHUEM aKCHOMATUKH
I'. Beis.

6. JlokazaTenbCcTBa HEMPOTUBOPEUMBOCTU CHCTEM aKCHOM reomeTpun JlobaueBckoro

7. Jloka3aTenbCTBa HEKOTOPBHIX TeopeM reomerpum JlobaueBckoro B cxeme [I. I'minsbepra u B
cxeme ['.Beins.

8. Jloka3aTenbCTBO 3KBUBAJICHTHOCTH WJIM HEOKBUBAICHTHOCTH (PUTYpP OTHOCHUTEILHO PA3IUIHBIX
rpynn npeoOpa3oBaHHiA.

9. BeruncneHue pacCTOSHAN B Pa3IMYHBIX METPUKAX Ha IIOCKOCTH.

IIpuMepHbIe TeMbI KYPCOBbBIX paﬁoT mo Kypcy OcHoOBaHUS reOMeTPUH

1. PazButue reomerpun no Epximpa u "Hauama" EBxnuna.

2. "Havana" EBknmna, ux 3HaueHUE NS T€OMETPHH.

3. IlompITkM JOKa3arenbCcTBa TmATOr0 Tmoctynara Ilpokiaom, O. Xaismom, Bammmcowm, [l
Cakkepu, U. JlamGeprom, A. Jlexanapom.

4. OtkpeiTue HeeBkauaoBoil reomerpun H. U. Jlobaueckum, K. ®. 'ayccom, . Bosu.

5. Pabotel 1O OOOCHOBAaHHIO HEEBKJIMJIOBOM TreoMeTpuu (MOMCK HHTeprnpeTauuit) O.
bensTpamu, @. Kieitna, A. Ilyankape u mp.

6. [lomonnenne cuctembl akcuoMm EBknmma M. [Tamem u [ [uns6eprom.

7. IlpocTpancTBa mocTtosiHHOM KpuBU3HBL. ['eomerpun EBkimpa, Jlo6aueBckoro u Pumana (B
Y3KOM CMBICJI€) KaK PUMAHOBBI T'€OMETPHH.

8. MeTpryeckuii TOJIXOJ K TEOMETPHHM W crenuaibHas Teopusi otHocutensHocTH (CTO).
Hexoropeie ¢axter u3 CTO.

9. CucreMbl akcWoOM IIKOJNBHOTO Kypca reomerpuu (Iloropenosa, Kommoroposa, ATtaHacsHa
u 1p.). X cpaBHHUTENbHAs XapaKTEPUCTUKA.

IIpuMepHbIe TEOPETHYECKHE BONMPOCHI K 3a4Y€eTY € OIEHKOH 3a 6 CeMeCTp
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OtHowmeHnss Ha MHoOXecTBaX. AkcuoMmbl. CTpyKTypbl Ha MHOXECTBaX. basbl cTpyKTyp.
CBoiicTBa CHCTEM aKCHOM: HENPOTUBOPEYMBOCTb, HE3aBUCHMOCTh W TIOJHOTA.
DKBUBAJICHTHBIE aKCUOMBI, TPYIIIbI aKCHOM, CUCTEMBI aKCHOM.

Cucrema akcuom [I. 'mnb0epra €BKIMAOBONW T'€OMETPHH.

Cucrema akcuom Beiins eBKIMIOBOM reoOMETpUH.

['pynnoBoii moxxon k reomeTpuu. "OpranreHckas mnporpamma’ @. Kieitna. Ilpumepst
pPa3NUYHBIX TPyHH MpeoOpa3oBaHUil M COOTBETCTBYIOMIMX UM reomeTpuid. Kiaccudukarms
Gburyp OTHOCHUTENIBHO TPYII MpeoOpa3oBaHUM.

7. Mertpuueckuil noaxoxn k reomerpuu. ['eomerpuueckue uaen Pumana.

8. T'mmepOosinueckasi, €BKIMIOBA U JIUIUNTHYECKAs T'€OMETPUU M HUX (POPMBIL

9. OO6ocHoBanue eBknua0BON reomerpun /[l. ['misbepTom.

10. /loxazaTenbCTBO HENPOTUBOPEYUBOCTH, HE3AaBUCHUMOCTH M TOJHOTHI CHCTeMbI akcuom /Jl.
I'ans6epra.

11. AKCHMOMBI KOHTPYIHTHOCTH M aKCHOMBI JIBUKEHUSI.

12. Tloctpoenne reomerpun 1o J[. ['mueOepry. Jloka3aTenbCTBO HEKOTOPBIX  TEOPEM
€BKJIJIOBOM T'€OMETPHH.

13. ObGocHOBaHWe €BKIMIOBOW reoMeTpuu Beiinewm.

14. JloxazaTenbCTBO HEMPOTUBOPEUYMBOCTHU, HE3aBUCUMOCTH M TOJHOTBI CHUCTEMBI aKCHOM
Beiins.

15. Tloctpoenue reomerpuu mo Beiimo. Jloka3aTenbCTBO HEKOTOPHIX TEOPEM EBKIIHMIOBOM
FE€OMETPUH.

16. Cuctembl akcuoM ImikoidbHOTro Kypca reomerpuu (IToropenosa, Konmoropoa, Artanacsna
u 1p.). IX cpaBHUTENbHAsI XapaKTEPUCTHKA.

17. Axcuombl "miockoi" reomerpuu JloO6aueBCKOTo, HEMPOTHBOPEYMBOCTh, HE3aBUCHMOCTh H
IIOJIHOTA.

18. IlapamnenbHOCTH MpsMBIX B reomerpuu JloGadueBckoro.

19. Hexortopsie 3ameuatensHbie (pakTbl reomerpun JlobaueBcKoro.

20. AKCHOMBI "IIocko"  JUIMOTUYECKOW  TEOMETPUM, WX  HEIPOTUBOPEUYUBOCTD,
HE3aBHCUMOCTb U IIOJHOTA.

21. CBs3b 3/UIMNTHYECKOW M MpoeKTHBHOU reomeTpuit. Cdepuueckas reoMeTpus.

22. Hekotopble 3amedaTrenbHbIe (aKThl JUTUNTHYECKOW TE€OMETPHUH.

23. TloHaTue O BeIMYUHE.

24. BpluucieHne JUIMH, TUlomiaged W o0beMoB B akcuomaruke JI.I'mnp0Oepra eBKIMIOBOU
reoMeTpud. TeopeMbl CyLIECTBOBAHUS U E€IUHCTBEHHOCTH.

25. Bomumciaenne umH, IUiomaneii W 00LEMOB B aKCHOMAarHKe Belisd eBKIMIOBOH
reoMeTpuu. TeopeMbl CyLIECTBOBAHUS U E€IUHCTBEHHOCTH.

SourwdE

7 cemecTp

IIpuMepHbIe 3aJaHUS K TEKYIIIEMY KOHTPOJIIO B 7 ceMecTpe

IIpumepHbIe TecThl 0 Kypcy JuddepeHnnaabHaAs T€OMETPUS (MO)KHO HUCIIOJb30BaTh AJIA
KOHTPOJILHOMI Da6OTBI — TOTJia MMCATh IOJIHEIC PEIICHUS)

Bapuant ab (ITudbpa n paBHa cymme a+b).

1. KpuBas 3a/aHa mapaMeTpUYECKU Ha EBKIMI0BON [IOCKOCTH:
r(t)={a Sin 2bt, a Cos 2bt},a,b €z, t R, t > 0.
1) B touke t0=(2N7)/2, rne N € Z , HaiiTu kacaTeNbHBIA 1 HOPMAJbHbI BEKTOPHI KPUBOIi:
a) r’(to)={2ab, 0}, n(to)={0, 2ab},
b) »’(to)= {0, 2ab}, n(to)={2ab, 0},
¢) r’(to)= {2ab,2ab}, n(to)={-2ab, 2ab}.

2) Haiitu nymny kpusoii or t = 0 mo t = 27
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a) 2zb, b)4xlabl, c) 2ra.

3) Beipasuts napamerp t yepes HaTypanbHBIi apaMeTp S KPUBOIA:

a)t=2abs, b)t=2ab/s, c)t=s/2/abl.

4) Haiiti KpUBU3HY KpHUBOH B TouKe 10=11/2.

a)a, b)l/a, c)b.

2. KpuBas 3ajana napaMeTpU4ecKy B TPEXMEPHOM €BKIIMOBOM IIPOCTPAHCTBE:
r()={at,bInt,t},a,bez,t eR, t>0.

1) B Touke {0=N, rne N € Z, Haiitu BEKTOPHI KacaTelbHbIA, OMHOPMAIX W TJIABHOW HOPMAIU
KpUBOM:

a) r’(to)={a, b/n, 1}, b(to)={0, -b/n? ,0}, n(to)={b/n?,0,-ab/n?},

b) ’(to)={n, bt, 1}, b(to)={b/n?0,-ab/n?}, n(to)={ab?/n3, -b/n?- ba?/n?, b?/n%},

c) r’(to)={a, b/n, 1}, b(to)={b/n?,0,-ab/n?}, n(to)={ab?/n3, -b/n?- ba?/n?, b’/n3}.
Hanucate ypaBHEHHS CHpAMIISIONICH, HOPMAJIbHOM M COINPHUKACAIOIICHCS TIOCKOCTEH KPHUBOU B
JTAHHOHM TOYKE.

2) Haiitn xpuBu3ny K u xpyuenue @@ kpusoii B Touxe {0=1:

a) k=0, & =ab,

b) k = /b/V1+a? [(Va? +b? +1)%, & = 0,

c) k= (b* +a’v®)/(a®* +b*+1), & = 0.

3. B TpexMepHOM €BKIIMI0BOM ITPOCTPAHCTBE 3aj1aHa cdepa

r(6, 9)={R Sine Cose, R SingSing , R Coséa}.

1) Haiiti HopManbHBIii BekTOp moBepxHocTd npu 0= 7112, ¢ = 1/2:
a)n={0,0,0},b)n={0,a%,0},c)n={a, 0, a}.

Hanmcatps ypaBHEeHUSI HOpMaJIM U KacaTelbHOH IJIOCKOCTH K cepe B TaHHOH TOUKe.
2) Haiitu cpenHioro u mosHyo (rayCccoBy) KpUBH3HBI C(hephl:

a)H=1/R,K=1/R? b)H =2/R,K=-1/R?, c) H =R, K = 1/R?,

IIpuMepHbIe 3aJaHUA K 324€TY C OLleHKOM 110 Kypcey JluddepeHunanbHas reoMmerpus

1. KpwuBas Ha IJIOCKOCTH 3aJlaHa MTapaMETPUUECKH PaInyC-BEKTOPOM
r(={aCost,bSint}, a b € Z,t[0;27].

3amarh ee B Buje rpaduka QyHKIIUN UK HEIBHO. BRISICHUTE pacnoyioKeHNue KPUBOU Ha MIIOCKOCTH
Y HApUCOBATh €e.
2. KpwuBas Ha IIOCKOCTH 3aj1aHa MapaMeTpPUIeCKu

1) x=t,y=t*—4t+4uputeR
1 1

2) XZEtZ—ZtA', y=t’mput eR;

3) X=t+%, y=t—%npnt ER\{O};

4) X= acos%, y= asin% mpu t € [O; 272']

3anath ee B BUJIE Tpaduka GYHKIHUN WIK HESIBHO. BBISICHUTE pacnoniokeHne KpUBOH Ha MIIOCKOCTH
Y HapHCOBATh €e.
3. KpuBas B npocTpaHCTBe 3a/1aHa paiuyCc-BEKTOPOM

r(®={aCost aSint, bt},a,b €Z,a b>0, t>0.
BEIICHUTB PACTIONOKEHNE KPHBOH B MPOCTPAHCTBE M MO BO3MOKHOCTH HAPHCOBATH €€.
4. Tlokasats, uto kpusas X = Sin2t, y =1—Cos2t, z=2Cost, 0<t<2rx

TEKUT Ha cdepe.
5. KpuBas Ha MIOCKOCTH 33J]aHa PanyC-BEKTOPOM
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r t)={at Cost,btSint},a,b € Z,t e [0;27].

T
Hanmcars ypaBHEHHUs KacaTenbHOH 1 HopManmu pu - [ = —.

6. Kpuas Ha TUIOCKOCTH 3a/1aHa MapaMETPUIECCKU
1) x=ty=t’-4t+4, t,=2;
1 2 1 4 2
2) x==t"-=t' y=t* t, =2;
) >t T2 y 0
1 1
3) X=t+E,y=t—E, t0=1;

4) x=acost,y=asint, t,=

&1

HamnucaTb ypaBHeHUs KacaTenbHOM 1 HOpMamu npu t =1 .

7. KpuBas 3amaHa HESBHO:
2 2

X—+y—:1.
4 9

Hamnicars ypaBHeHUs KacaTelnbHON U HopManu ipu X, =2, Y, =0.

8. Kpusas 3anana rpadpukom Gyskuuu Y = ax® +bx+c.

Hanmcath ypaBHEHHS KacaTeIbHOI 1 HOPMAIH IIpH X, = 2.

9. Haiitu yron Mexay KPUBBIMH B TOUKE UX ITCPECCUCHUS:
k

1)y= ax’ u y=—,

X

2y y=a*sinxu y=a".

10. Hanmmure ypaBHeHHE KacaTeIbHOH MPSAMON U HOPMAaJbHOM IJIOCKOCTH KPUBOH ¥, 3aJJaHHOMN

[IapaMETPUYECKU B TPEXMEPHOM IIPOCTPAHCTBE, Ipu t =t;.

Omnpenenure Kiacc riajJkoCcTH KPUBOM.

1) x=e¢'cost, y=e'sint,z=¢€', teR, t,=0,

2) x=¢€',y=e",z=1t*, teR, t,=1,

3) x=t?cost, y =t*sint,z=t*, teR, t,=0,

4) x=asin’t, y=bsintcost,z=ccost, teR, t =0.
11. KpuBas 3agaHa Kak epecedeHre JByX MOBEPXHOCTEH:
. X +y?—z° =1, 5

) @yl (%o Yo, Z,) — TOUYKA KPUBOHA.

x* +y? =10,
AR (s Yoo 20) = (1, 3, 4).
X* + y? = 25,
2 2 2
3) {z _+yy — (Xy» Yo» Z,) — TOUKA KPHBOA.

HanucaTes ypaBHEHMS KacaTeIbHOW U HOPMAJIBHOM TUIOCKOCTH K KPUBOM TOYKE (XO, Yos Zo) .
12. HaiiTu BEeKTOPHI KAHOHHYECKOTO pernepa KpuBoi
; t
X =tsint, y=tcost, z=te

B HayaJjie KOOpAHHAT.
13. Kpusas 3agaHa napaMeTpu4eCKUMHU YPaBHEHUSIMHU
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. Y/
X=sInt,y=cost,z=1tgt, te|——,—= |
2 2
Hanmmcate ypaBHEeHHE KacaTelbHOM MpsMOil, HOPMalbHOW IUIOCKOCTH, OMHOpMAalH, TJIABHOU
T

HOpPMaJIM, COTPUKACAIOIIENCS U CIPAMIISIOIIEN MIIOCKOCTH B Touke [ = —.

14. Haiitu ToukH Ha KpUBOH X = ?, y=Int,z= —'[2, t € (0, + o0), B KOTOpBIX GHHOpPMAITH
napaensbHa miockoctn X — Y +82+2=0.

15. [lansl napaMeTpUueCcKU€e ypaBHEHUSI KPUBOM Ha IJIOCKOCTH WM B IIpocTpaHcTBe. Haiitu
KaKy0-HUOYIb KPUBYIO, HIMEIOIIYIO C JAHHOW KPUBOM B IaHHOW TO4YKe KacaHue 1, 2, 3 mopsaka. Ha
IJIOCKOCTH pacCMOTPETh KPUBBIE

1) x =aCost, y =bSint s rouke t = 377[,

2) x:t—%,y=t+% 8 Touke (0, 2),
3) y = f(X) Brouke (X,, Y,)-

16. Haiitu anuHy acTpousl

x =acos’t, y=asin’t,z=0, 0<t<2r.
17. HaiiTu nnuHy 3aMKHYTOM KpUBOM

x =cos’t, y =sin’t,z=cos2t, 0<t<2r.
18. Jlanbl mnapamMeTpHUYeCKUEe YpaBHEHUSI BUHTOBOW JIMHUHU
Xx=acost, y=asint,z=bt, a=#0,b=0,teR.

3anucath KpPHBYHO 4epe3 HATypalbHbId mapameTp S. BbIICHUTH UMHY BekTopa I’(S)
HarpaBJieHHe BeKTopa I ”'(S).
19. JlaHbl mapaMeTpUYeCKUE YPaBHEHUS KPUBOU

Xx=t—sint, y =1- cost, z:4sin%, teR.

1) 3anmcaTh KPUBYIO Yepe3 HATYPaIbHBIN TapaMeTp S.

2) Haiitu BeKTOpbI CKOPOCTH, TJIABHON HOPMAJU U OMHOPMAJIH, BRIPAKCHHbBIC Yepe3 HATypalbHbIi
napamerp.

3) Haiitu kprBU3HY U KpyYeHUE KPUBOM, UCTIOB3Ys HATYPATbHBIN MapameTp.

4) HailiTh KpUBH3HY M KpPYYCHHE KpPUBOW, MCIONB3YS BBIYUCIUTEIbHBIC (HOPMYNBI Ui UX
HaXOXICHHUS.

20. OmnpenenuTh pacroyio’keHNe U BUI KOOPAWHATHBIX JIMHUHN Ha TIOBEPXHOCTH

1) xomyca I(@;2)={2Cosg;zSing;kz}, rne 9 €[0;27],
2) ummMHApa F((o, z2)={R Cos¢, R Sing, 2},

3) cheps I (6, 9)={R SindCose, R SineSiny, R Cosé},
4) xarenonma I (U, §)={R Ch u Cose, R Chu Sing, R u},
5) remuxouma r(u,Vv)={uCosv,uSinv, kv}

21. Hamucatn YpaBHCHUA KacaTeJIbHOU U HOpMaJii B JIaHHOM TOYKeE IJIS MOBEPXHOCTU

1) konyca F(gp; Z) = {ZCOSQ); ZSingo; kZ} ,TIe @ € [O; 27[] , B TOUKE (ZO; (po) = (5;%),

2) nuamMHIpa F((p, z2)={R Cos¢, R Sing, z},rne @ [0; 272'] , B TOUKE (ZO; %) = (Z;%j,
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3) chepsl F(@, »)={R Sino Cose , R Sing Sing , R Coséd}, rae goe[O; 272'], 96[0; 72'] B

TOUKE ((00; 90) 2[2;%)

4) xarenonma I (U, §)={R Ch u Cosy , R Ch u Sing , R u}, rze (DE[O; 27[], B TOYKE

(Uo; @) :(0;9’

5) renuxouza F(U ,V)={u Cos v, uSinv, KV} B touke (UO;VO) = (0;%).

22. Hamwmcath ypaBHEHHs KacaTeIIbHONH W HOpPMAlld B TOYKE (XO, Yo 2 ) = (l; 2; 3) s cepbl
X2 +y>+7° =14,

23. Hamucarb ypaBHEHHUs KacaTeIbHOW M HOPMaU B TOUKe X, = \J2P ans mapa6osudeckoro

2
nwmHapa Y=—X".
2p
24. Haiitu KaKyr-HUOY b MTOBEPXHOCTb, HMMEIOIIY IO c KOHYCOM

F(gD;Z)Z{ZCOS(D; ZSin(D;kZ}, rmue (DE[O;ZE] B TOYKE (ZO;(pO) =£2;%j kacanue 1, 2, 3

nopsAaaKa.

25. Haiitu rayccoBy u cpenioro kpuBu3Hbl nuiauaapa I (¢, 2)={R Cos¢ , R Sing , z} B Touke
T

(Zo;%) = [2;2} MCIOJIB3Ys TIEPBYIO U BTOPYIO KBaJIpaTHYHbBIC (OPMBI MOBEPXHOCTH, a TAKKe

UCIIOJIB3YS TJIaBHBIC HOPMaJIbHbIC KPUBU3HBI TOBEPXHOCTH.

IlpuMepHBIE  TeopeTHYECKHE BONPOCHI K  3a4Y€TY ¢ OIEHKOH o _Kypcy
JinddepennyaabHasg reoMeTpus

1. BexkropHble (QyHKIHHM OJHOM M HECKOJIBKMX MEPEMEHHBIX: CBOICTBa, nuddepeHpoBaHue,
pasnoxenue B pan Teiutopa.
2. KpuBble B €BKIWJIOBOM NPOCTPAHCTBE: d3JEMEHTapHAas KpWBas, NpOCTas KpuBas, oOmas
kpuBas. Perynspuas xpusas kiacca C ) rmamkas xpusas.
3. Paznuunble cmOCOOBI 3aJaHUsl TUIOCKUX KPHUBBIX: IMapaMeTpudeckoe, rpadukoM (yHKIIHH,
HESIBHOE.
4. PaznuuHble CcHocoObl 3aJaHusi KPUBBIX B IPOCTPAHCTBE: IMapaMETpPUUYECKOe, Kak
IIEPECEUEHUE JBYX IOBEPXHOCTEM.
5. Kacanmne xpusbix. Kacarenpnas k kpuBoil. CompHKacaromascs OKPYKHOCTb. YTOJI MEXIY
KPUBBIMH.
6. Kacanme kpuBoii u moBepxHocTH. Compukacaromasics II0cKocTb. Compukacaromasics
cepa.
7. KpuBele Ha IUIOCKOCTH: KacaTellbHas, COIpHUKacaouascs OKpyXHOCTh. Hopmanp k
IUIOCKOW KPHUBOU.
8. KpuBele B mpocTpaHCTBE: KacareibHas, CONpPUKACAIONIAsACA OKpYKHOCTh. HopmanbHas,
CONpUKacarouascs W  COpAMISIOIIAs IUIOCKOCTH. [JaBHas HopMmainb UM OWHOpMAIb.
Comnpukacaroriasics cdepa.
9. nuna kpuBoil. HezaBHCHMMOCTH UIMHBI KPUBOM OT Iapamerpa.
10. HarypanpHbIii TlapamMeTp Ha KpPUBOW (€CTECTBEHHAs IapaMmeTpH3anus KpuBoil). BekTopsr
CKOPOCTH U YCKOPEHMs KpUBOM, 3aJlaHHOM Yepe3 HaTypaJIbHbIN INapamerp.
11. KpuBble Ha TUIOCKOCTH: KpUBHM3HAa U €€ cBoicTBa. @opmynsl @DpeHe Ha TUIOCKOCTH.
HarypanbHble ypaBHEHHsI KPHUBOA.
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12. KpuBble B MNpPOCTpPAHCTBE: KpWUBH3HA , KpydeHHEe U uX cBoictBa. Dopmynsl Dpene B
npocrpaHcTsBe. HarypanbHble ypaBHEHHsI KPHUBOM.

13. IloHsATHE O BBIYMCIAUTENBHBIX (OPMYNIaX Ui KPUBHU3HBI U KPYyUEHHUS] KPHUBOM.

14. TloBepxHOCTM B €BKJIMJIOBOM IPOCTPAHCTBE: AJIEMEHTapHas IMOBEPXHOCTb, IpOCTas
MOBEPXHOCTh, O0OIIas TOBEpPXHOCTh. Perymsaphas mosepxHocts kmacca C ) rmagxas
IIOBEPXHOCTb.

15. Paznmuunbie crmocoObl 3aaHusl TIOBEPXHOCTEH: MapaMeTpuieckoe, TIpapukoM GyHKINH,
HESIBHOE.

16. KacarenbHast mockocTh K noBepxHocTH. Colpukacaroluiics napabosioni K MOBEPXHOCTH.
Knaccudukanus Touek MOBEPXHOCTH.

17. IlepBas kBaapaTuuHas (opMa IOBEPXHOCTH B TPEXMEPHOM EBKJIMJOBOM IPOCTPAHCTBE
(MHOYUMpOBaHHAs METpPHKa Ha MoBepXHOCTH). CBOHCTBAa MEepBOM KBaApaTHUHOW (OPMBI.

18. Hcnonb3oBaHue nepBOH KBagpaTHUHOW (OPMBI MOBEPXHOCTU [UIl BBIYMCICHUS JUIMHBI
KpHUBOM, JIEKallled Ha IOBEPXHOCTH.

19. Hcnonb3oBaHue mnepBod KBaApaTUYHOW (OpPMBI IOBEPXHOCTH JJsl BBIYMCIECHUS YIJa
MEX/y KPHUBBIMH, JISKAIIUMU Ha MOBEPXHOCTH.

20. Hcnonp3oBaHue NEpBONM KBagpaTHUYHOM (DOPMBI HMOBEPXHOCTH JUIsl BBIUYMCIIEHUS IUIOLIAIU
o0yacTH, Jiexame Ha MOBEPXHOCTH.

21. Tlonsatue o BTOpPOH M TpeTbed KBaJpaTU4YHbIX (OpMax TMOBEPXHOCTH B TPEXMEPHOM
€BKJIUJOBOM IPOCTPAHCTBE.

22. KpuBusHa KpuBOH, nexamed Ha noBepxHocTH. HopmanbHas KpUBH3HA IOBEPXHOCTH B
JTAHHOM HalpaBJICHUH.

23. [lnockue M HOpMallbHbIE CEUCHMsI IOBEPXHOCTH, HOPMaJbHbIE KPUBU3HBI IOBEPXHOCTH.
['maBHbIE  HOpPMaJIbHBIE  CEUYEHHUS  I[OBEPXHOCTH, TJIaBHblE  (HOpPMajbHbIE)  KpPUBU3HBI
IIOBEPXHOCTU. [J1aBHBIEC HAIpaBICHMS HA IOBEPXHOCTH.

24. CpenHas ¥ TodHas (rayccoBa) KpPUBU3HBI TOBEPXHOCTH. llpumepsl MOBepXHOCTEH
II0JIO)KUTEIbHOM, OTPHULIATENIbHON M HYJIEBOM IIOJIHOM KPHUBH3HBI.

25. TloHsiTHE O BBIYUCIUTENBHBIX (OpMynax sl TJABHBIX KpPWUBH3H, CpEIHEH M TOJTHOH
KPUBH3HAX IOBEPXHOCTH.

26. [lonsTne O BHYTpEHHEW M BHEIIHEH TE€OMETPHH IOBEPXHOCTH. POilb TEepBOM M BTOPOIi
KBaJPaTUYHBIX (opM.

27. HopmanpHasi u Teoje3ndyeckas KpUBU3HA KPUBOW Ha IMOBEPXHOCTH, T'€OJ€3UYECKUE JIMHHH.
CBolicTBa reo/1e3MUECKUX.

28. Tlonstue o Teopeme ['aycca-boHHE M CIEICTBUM W3 HEE O CyMME YIJIOB T€0JIE3WYECKOTO
MHOT'OYT'OJIbHUKA, JIEXKAIEro Ha MOBEPXHOCTH.

29. llonsiTve ©0 pHUMaHOBOM METPUKE B TIPOCTPAHCTBE W WHIYIUPOBAHHOW PHUMaHOBOU
METPUKE Ha IOBEPXHOCTH.

5.4. MeTonnueckue MaTepualibl, ONpeaesiiolue npoueaypbl oleHMBaHus 3HAHUI, YMEHUH,
HABBIKOB M (MJM) ONBITA [eATEJbHOCTH, XAPAaKTEPH3YHIIHX IJTanbl (OPMHPOBAHUS
KOMIIeTeHII M.

IIpoueaypa ouneHuBaHUsi 3HAHMH W YMEHHMl COCTOMT M3 CJEAYIOIIHMX COCTABHBIX
3JICMCHTOB.

OcHoBHBIMU  (OpMaMU  TEKYILIETO KOHTPOJS SIBJISIIOTCS IMpOBEpKa IMOCEIAeMOCTH,
KOHCIIEKTOB, pabOTHI CTYIEHTOB Ha 3aHATHUAX, KOHTPOJIBbHOM paboThl, 3aueThl B 7, 8 1 9 cemecTpax.

TpedoBaHud K ATTECTAIIMH CTYICHTOB

Hpoue;[ypa OlLICHUBAaHUS 3HAaHUU U yMCHI/II‘;I COCTOHUT H3 CJ'ICIlyIOH_II/Iﬁ COCTaBHBIX OJICMCHTOB.

1. VYuer mnocemaeMoCTH JEKIHUOHHBIX M NPAKTHYECKHUX 3aHITHH OCYIIECTBISAETCS I10
BEJIOMOCTH MPECTABIEHHOMN HIXKE B (opMe TaOIHIIBL.
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Ne |®amumusg 1.0. Ilocemenne 3aHATHH Hroro
n/m %
1 2 3 4 9
1.
2.
2. banybl BBICTABISIIOTCS B COOTBETCTBUU CO CIEAYIOIIEeH TaOIuIei.
Ne |@amunus Cymma 0OasuioB, HaOpaHHBIX B CEMECTPE KontponbHast| 3auer Ob6mee
o/u| H.O. ITocemienue Hanmuuune Pabora Ha pabora qUCIIO
3aHATUN KOHCIIEKTOB 3aHATHIX 0aioB
10 10 10 30 40 100
1.
2.

OueHka 3a 3auer cocrabiger 40 O0auioB. DK3aMEHALIMOHHBINA OWJIET M 3a4ETHOE 3aaHuE
COCTOSIT U3 JBYX BOMpocoB (1o 20 0a/uIoB 3a OTBET Ha KaK/bIi U3 JABYX BOIPOCOB). JlomyckaeTcs
IIMCbMEHHAs Caya 3a4eTa.

[Ipu HEBBHIMONHEHUH KOHTPOJIBHOI paboThl (0 10 OaisioB 3a KaXKIyr0 YacTh) CTYyIEHT He
JIOITyCKAeTCs K 3a4eTy.

bannel 3a xommponvuyio pabomy, uamuuue KOHCHNEKMO8 U 3a pabomy HA 3AHAMUAX
BBICTABJISIIOTCS B 3aBUCUMOCTH OT HPOYEHMO8 OM KOAUHUECMBA BbINOIHEHHbIX 3a0aHUti, TIOJIHOTO
KOJIMYECTBA KOHCIIEKTOB U OOIIEro KOJIMYECTBA 3aHATHI aHaJOTMYHO YUYETY IOCEIIaeMOCTH.

CTyleHT cunTaeTCsl aTTeCTOBAaHHBIM, €CITM OH HaOpan 3a cemectp 41-100 Gammos.

3. lllkaina onenok nipu 40-0ayIbHOM CUCTEME 32 3a4€T

O1reHKa 1o 5-0aabHON CHCTEME Orenka o 40-0a1bHOM cUCTEME

5 OtanuHo 31-40
4 Xoportio 21-30
3 Y 10BIETBOPUTETBHO 11-20
2 HeynoBiaeTBOpUTENBEHO 0-10

Onenka "OTIMYHO" XapaKTepU3yeT IMOJHOE YCBOEHUE TEOPETUYECKOr0 M IMPaKTHYECKOIO
MaTepuaia: CTYICHT BIAJeeT Gcemu TOHITHSIMH Kypca, YMeEeT JoKa3aThb 6ce TEOpPEeMBbl U3
JIEKIIMOHHOTO Kypca U PeIIaeT 6ce 3aa9d U IPUMEPHI U3 MPUBEACHHBIX 3aJIaHUH.

Ornenka "Xopoiio" XapakTepu3yeT OCHOBHOE YCBOCHHE TEOPETUUYECKOTO U MPAKTUUYECKOTO
MaTepuaina: CTYIEHT BIaJeeT 6cemu TOHATHUSMHU Kypca, yMEeT JI0Ka3aTh OCHOBHble TEOPEMBI U3
JIEKIIMOHHOTO Kypca U PEIIAeT OCHOBHble 3a]1a4i U IPUMEPHI U3 IPUBEICHHBIX 3a/IaHHH.

Ormenka "yI0OBIETBOPUTEIBHO" XapakTepu3yeT 3HaHUE (Oe3 0oKazamenbcmed) OCHOBHLIX
TeopeM U GOpMYJTT Kypca, OCHOBHbIX TIOHATUM U YMEHHUE PEIIaTh 3aJa4u, SBISIIONTHECs 0000IeHueM
3a/1a4 WKOIbHO20 KYpPCa MAaTEMATHKHU.

OueHka "HEyJIOBIETBOPUTENLHO" BBICTABISETCS CTYACHTY, €CIIM OH He 3Haem OCHOBHBIX
MOHATHIA, OCHOBHBIX TeopeM M (OopMysl Kypca W He ymeem pPeEIIaTh 3a0aud, SBISTFOIIHECS
00001IIeHNEM 33/1a4 WUKOIbHO20 KYPCA MATEMaTUKH.

IIpoueaypa oneHuBaHusI KypcoBoOil padoThl

Onenka "ornmuno" 81-100 O6amioB cTaBUTCA, €CIAM CTYAEHT MOAPOOHO pa3olpain
TEOPETUYECKUI M TpaKTUYECKUIl MaTepuas, OTHOCSIIMICS K TeMe CBOell KypcoBOM paboThl,
OBJIaJIe]1 BCEMM IOHATHAMHU, YMEET JOKa3blBaTh BCE TEOPEMbI, 33Ja4ydl W IMPHUMEPHl U3 CBOEH
KypCcOBOH pa0OThI, BBICTYNAeT Ha 3allUTE€ YBEPEHHO, OTBEYAeT MOJIPOOHO Ha IOCTaBJICHHBIC
BOIIPOCHI.
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Onenka "xopomo" 61-80 OamioB CTaBUTCA, €CIAM CTYIEHT TMOAPOOHO pazodpan
TEOPETUYECKH W NPAaKTUYECKUH MaTepHuaj, OTHOCSILMICS K TeMe CBOEH KypcoBOM paloThl,
IIPAKTUYECKH OBJIAZEI BCEMU MOHATUAMH, YMEET JOKA3bIBATh MPAKTUYECKU BCE TEOPEMBI, 3aJ]a4U U
OpUMEpbl U3 CBOEH KypcoBOM pabOThI, BBICTYNACT Ha 3allUTE YBEPEHHO, OTBEYAET Ha
IIOCTABJIEHHBIE BOIIPOCHI.

Onenka "ynoBnerBoputenabHO" 41-60 6aninoB CTaBUTCS, €CIM CTYJAEHT pa3o0pan OCHOBHOM
TEOPETUYECKH W TPAKTUYECKUH MaTepuai, OTHOCSIIUICS K TeMe CBOEH KypcoBOil paloThl,
OBJIa/ie] OOJIBIIMHCTBOM IIOHATHM, HO HE yMeeT JOKa3blBaTh OOJIBLIMHCTBO TEOpPEM, 3ajad U
PUMEPOB M3 CBOCH KypCOBOH pabOTHI, BHICTYNAET Ha 3alIUTE HEYBEPEHHO, OTBEUACT HE HA BCE
IIOCTABJICHHBIE BOIIPOCHI.

Ouenka "HeymoBieTBOpUTENbHO" 10 40 OamioB CTaBUTCSA, €CIIM CTYJICGHT HE pazodpal
OCHOBHOM TEOPETUYECKUN M INPAKTUYECKUN MarTepuas, OTHOCALIUNCA K TEME CBOECM KypCOBOU
paboThl, He OBIajIeN OONBIIMHCTBOM MOHATUHN, HE YMEET JOKa3bIBaTh TEOPEMBI, 3aJJa4H U MPUMEPhI
U3 CBOEH KypcoBOW pa®oTHI, BBICTYNAET Ha 3alIUTE€ HEYBEPEHHO, HE OTBEYAET HA MOCTABJICHHBIC
BOITPOCBI.

6. YYEBHO-METOJIWYECKOE W PECYPCHOE OBECIIEYEHUE
TACIATITAHBI

YYEBHO-METO/IUYECKOE A WHO®OPMAIIMOHHOE OBECIEYEHUE
TV CHUIIMHBI

6.1. OcHoBHas JInTeparypa
1. Aranacsn, JI.C. I'eomerpust [Teker] : yue6.mocodue st By3oB B 2-X 4. 4.2 / JI. C. AranacsH, B.
T. basbines. - 2-e uzn.,crepeorur. - M. : Knopyc, 2015. - 424c.

6.2. JonoHUTEILHAS JTUTEPaTypa

1. Aranacsan, C.JI. COopHuk 3anay no reomerpuu, 4. 2 [Teker] /C. JI. Aranacsan, 1.B.111leBenena,
B.I'.ITokposckuii — M. : Dkemo, 2008.

2. Aranacsn, C.JI. I'eometrpus 1 [OnexTpoHHBI pecypc] : yueOHoe mocobue s By3oB / C.JL
AranacsH, B.I'. TlokpoBckwmii; mox pea. C.JI. Aranacsna. - M. : BUHOM, 2014. -
http://www.studentlibrary.ru/book/ISBN9785996323715.html.

3. Aranacsu, C.JI. 'eomerpus 2 [DnekTpoHHBIA pecype] : yueOHOE mocobue mis By3oB / C.JL
Aranacsn, B.I'. Ilokposckuii, A.B. Ymaxkos ; nox pen. C. JI. Atanacsna. - M. : BUHOM, 2015. -
http://www.studentlibrary.ru/book/ISBN9785996328765.html.

4. bynak, b.A. T'eomeTpusi. YriyOneHHbI Kypc ¢ pELICHMSAMU M YKa3aHUAMHU [DJIEKTPOHHBIN
pecypc] /B.A. bynak, H.JI. 3onorapésa, M.B. ®enoros; nox pea. M.B.denorosa. - 3-¢ uzn. - M.:
BMHOM, 2015. - 613c. - Pexum JOCTyTaA:
http://www.studentlibrary.ru/book/ISBN9785996328949.html

5. Ebumos, H.B. Bricmias reomerpust [Tekct] : yue6.mocobue s By3oB / H. B. Edpumos. - 7-e
n3a. - M. : @usmatiut, 2003. - 584c.

6. Kneitn @. Beicmas reometpust [Tekcr] / @. Kneiin. - 2-e uzn. - M. : YPCC, 2004. - 400c.

7. Kneitn @. Heekimmosa reometpus [Tekct] / @. Kineiin. - 2-e uza. - M. : YPCC, 2004. - 360c.
8. Kneitn, ®. DnemenrapHas maremaruka [TekcT|: nekmuu. 4.2: reoMerpus. - 2-¢ usl. - M. :
Hayxa, 1987. - 416c¢.

9. IIpaconos, B.B. I'eomerpus [Tekcr] / B.B. IIpaconos, B.M. Tuxomupos, — M.: MIIHMO,
2007.

10. IIpaconos, B.B. I'eomerpus Jlob6auesckoro [Tekct] / B.B. Ilpaconos — M.: MITHMO, 2000.
11. IIpaconor B.B. Harmsmnas tomonorus. — M.: TEWUC, MITHMO, 1995.

12. Mumenko, A.C. Kpatkuit kypc muddepeHaab-Hoi reOMeTpUH 1 TOMOJIOTHH [ DIEeKTPOHHBIHN
pecypc] / Mwumenko A. C, ®domenko A. T. - M. : OUIMATIIUT, 2004. -
http://www.studentlibrary.ru/book/ISBN5922104420.html.

7. METOIUYECKHUE YKA3AHUSA 11O OCBOEHHUIO JUCHUIIJINHBI
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http://www.studentlibrary.ru/book/ISBN9785996323715.html
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http://www.studentlibrary.ru/book/ISBN5922104420.html

1. I'pansp T.H., Xomuna C.A. Metoaudeckne peKOMEHIAIIMH 10 MPOBEICHUIO JIEKITHOHHBIX
3aHATHIA.

2. I'pans T.H., Xomuaa C.A. MeTtoauyeckue peKOMEH 1Al 00 OpraHu3aIliy BBITIOJHEHUS U
3aIUThI KYPCOBOM pabOTHI.

3. I'pans T.H., Xomuaa C.A. MeToanyueckne peKOMEH IallUK 110 TIPOBEICHUIO JIA0OPATOPHBIX U
MIPAKTUYECKUX 3aHATUH.

8. HH®OPMALIMOHHBIE TEXHOJIOI'MHA AJ151 OCYHWECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

JIueH3noHHOe MPOrpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmannonHbie CipaBoOYHbIE CHCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Iroc»

IIpodeccnonanibubie 6a3bl JAHHBIX:
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

MarepuanbHO-TEXHHUECKOE 00eCcTieYeHHEe JUCIUIUINHBI BKITIOYAET B ceO0sl:

- y4eOHble ayAUTOPUU JJsl MPOBEJIEHHs 3aHITUN JIEKLIMOHHOTO M CEMUHApCKOro THUIIA,
KypCOBOTO TPOEKTUPOBAHMS (BBIMOJIHEHUSI KYypCOBBIX paboT), TPYMIIOBBIX M WHAWBUAYAIbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIA U IMPOMEXYTOUHON aTTeCTalliK, YKOMIUIEKTOBAHHbIE y4eOHOM
MeOeIbI0, TOCKOH, IGMOHCTPAITMOHHBIM 000pYIOBAaHUEM.

- TNOMEUICHUs Al CaMOCTOSITETIbHOM paboThl, YKOMIUIEKTOBaHHbIE y4yeOHOH Mebenbo,
MEPCOHATBHBIMI KOMIBIOTEpAMH C TIOJKIIOYEHUEM K ceTH VMHTepHeT u o0ecrieueHneM A0CTyna K
3JIEKTPOHHBIM OMOIMOTEKaM U B 2JIEKTPOHHYIO HH(OpMallMOHHO-00pa3oBarenbHyto cpeny MI'OY;

- TOMEUICHHs Ui XpaHEHHs U TPOPHIAKTHUECKOTO OOCTYyKMBaHUS y4eOHOTO
000pyI0BaHUsl, YKOMILJIEKTOBaHHBIE MeOembIo (IIKadbl/cTeIaxu ), HAOOpaMH IEMOHCTPAITMOHHOTO
00opy10BaHUs U Y4€OHO-HATJISITHBIMU TTOCOOUSIMU;

- 1aboparopusi, OCHAIlleHHas JJAOOPaTOPHBIM 000PYAOBaHHEM: KOMILJIEKT yueOHOI MebemnH,
MIPOEKTOP, MPOEKLMOHHAS JOCKA, IEPCOHANIbHBIA KOMIBIOTEP ¢ MOJAKIIOUeHNEM K ceTu VIHTepHeT u
o0ecrieueHneM JoCTyna K OJJIEKTPOHHBIM OHOIMOTEKaM M B 3JEKTPOHHYIO HH(OPMAalMOHHO-
obpazoBaTenbHyto cpeny MI'OY.
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