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PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIUHDI
61.0.12 nddepeHumnansHas reoMeTpusi U ToNonorus

1. Wndcdp v HammMeHOBaHUe HanpaBfieHUA NOATOTOBKU:
01.03.01 MaTtemaTuka

2. Mpodunb nogrotoBkn: duddepeHumansHble ypaBHEHUS, AMHAMUYECKUE CUCTEMBI U
onTuMarnbHoe ynpasreHne

3. Keanudumkauuma BbinyckHuka: bakanasp
4. ®opma obpasoBaHua: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOAOB r’MApPOANHAMUKN

6. CoctaBuTENM NpOrpammbl: npogeccop, a.d.-m.H. Muknnx KOpui EBreHbeBuy

7. PekomeHgoBaHa: HMC matemaTtudeckoro gakynbteta npotokosni Ne 0500-04
oT 18.06.2020 r.

8. YuebHbIn roa: 2021-2022 CemecTtp(-bl): 3



9. Lenu n 3agauu y4ye6HOM ANCLMNIIUHBI:

Llenbro kypca SBNSE€TCA OCBOEHME OCHOBHbIX MOHATUA W akToB AuddepeHumnanbsHON
reomeTpun 1 TOMNonornn, oBrageHne OCHOBHLIMU METOAaMN peLLeHNs 3a4au.

3adayu y4ebHoU OuCyUMNUHbI:

- O3HaKOMIEeHE C OCHOBHbLIMU TOMOMOrMYECKUMUN CTPYKTYpamu;

- OBMajeHve OCHOBHbIMW MeTodaMu pelleHus 3ajad, BblpaboTka HaBbIKOB U YMEHWA MO
NPUMEHEHUIO MNOJSTYYEHHbIX 3HaAHUK MpPU pelleHnn 3agjad anddepeHumansHoOM reomeTpum u
TOMONOMMN 1 Apyrux MaTeMaTn4ecknx ANCUMNinH

10. MecTo y4yebHOM AncuunnuHbl B cTpykType OOI: briok 1. O6sa3aTenbHas YyacTb

[ns ero ycnewHoro ocBOeHNa HeobXoANMbI 3HAHUS U YMEHUs, NPUODBpeTEHHbIE B pesynbTaTe
obydeHMs no npefwecTBYOWUM AACUMNIMHAM: MaTemaTudeckurm aHanus, anrebpa,
aHanuTu4eckas reomeTpus.

CtyoeHT gomkeH cBobogHO BnageTb MaTeMaTUYeCKUM aHanu3om, dfeMeHTamu JIMHENHOW
anrebpsbl, 06nagaTb NONHLIMU 3HAHUAMU Kypca aHanUTUYECKON reoOMeTPUN.

11. KomneTeHUuuun 06yqa|ou.|,eroc9|, (*)OpMMpyeMble B pe3y/ibTaTé OCBO€HUA ANCUUNJINHDbI:

Koga HassaHue Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0By4eHns
KOMMeTeHLMK

OrlK-1 | CnocobeH OrlK-1.1 | NpumeHsieT 6a3oBble 3HaTb: KoHLUenTyanbHble OCHOBbI METOA0B
NPUMEHATb 3HaHKWS, NoNyYeHHble B | pelleHusl 3afad B NnpegMeTHol obnacTy;
dyHOaMeHTanbHble obnactu OCHOBHbIe METObl JOKa3aTeNnbLCTBa
3HaHus, MaTeMaTU4eCKnx u MaTemMaTUYeCKUX YTBEPKOEHWUIA
nony4yeHHble B (Mnn) ecTecTBEHHbIX YMeTb: hopMynupoBaTb NOCTaHOBKM
obnactn HayK OCHOBHbIX 3aga4 anddepeHumnansHon
MaTeMaTU4eCKnX un reomMeTpun 1 TOMONornn, B TOM Yncne Ha
(nnn) KacaTenbHbIX MITOCKOCTSX U
€CTECTBEHHbIX MHoroobpasusix, popmynmpoatb U
HayK, 1 AOKa3blBaTb TEOPEMbI CyLLECTBOBaHUS,
ncnonb3oBaTh WX B €0VHCTBEHHOCTMW.
nNpodeccrMoHanbHO BnageTtb: TeopeTMyeckummn NOAX04amMm K
" OesTenbHOCTH pelueHunio 3agad anddepeHumnanbHom

reoMeTpun 1 TOMonornm; HaBbliKamu
paboTbl B UHPOPMALMOHHBLIX COBPEMEHHbIX

cucrtemax
OrlK-1.2 | OueHuBaeT n 3HaTb: 3apyBEXHY0 1 OTEYECTBEHHYHO
dopmynupyeTt nutepatypy B obnactu
aKTyarnbHble 1 anddepeHumnanbHOM reoMeTpun u
3Ha4MMble nNpobnembl | Tononornu, odwme popmbl
dyHOaMmeHTanbHon 3aKOHOMEPHOCTU TEOPUM
MaTemMaTuKu anddepeHumanbHON reomMeTpumn 1
TOMoMnormm

YMeTb: rpamoTHO U MpaBUIbHO
NpeacTaBnATb CBOW pesyrbTaThl
BrnapgeTb: UCTOYHUKaMK MHGOpMaLuu,
HaBblkamun paboTbl C NUTEPaTypon,
MHOPMaLMOHHLIMY CUCTEMaMM

OrlK-1.3 | AHanusnpyeT n 3HaTb: MeToabl peleHns 3agay B obnactu
NPUMEHSIET HaBbIKK anddepeHumanbHOn reoMeTpumn m
BblOOpa MeTo40B Tononoruu
pelueHus 3agad YMeTb: paboTaTtb C pasfMyHbIMK
npodeccuoHanbHom WUCTOYHMKaMM Hay4YHOW nHdopMaumu,
[esaTenbHOCTN Ha rPamMoTHO M MpaBuUIbHO NpPeacTaBNATbL CBOU
OCHOBe pesynbTaThl
TEopeTUYECKMX BnapeTb: MeTogamm camocTosiTENbHOro
3HaHuI 00y4YeHMs HOBBIM 3HAHMAM U cnocobamm ux
NpPUMEHeHNs1 B NpeaMeTHon obnacTu
YK-1 CnocobeH YK-1.1 | AHanusupyet 3HaTb: cocTaBnaoLWmMe YacT B obnactu

OCYLLECTBIATb Npo6remMHyto AvdpdepeHUManbHON reoMeTpum 1




NMOWCK,
TEOPUTUYECKUI
aHanus u cmHTes
MHdopMaLuu,
NPUMEHSATb
CUCTEMHbIN Noaxoa
Onsa pelieHus
nocTaBfeHHbIX
3agad

CUTyaUuMio KaK
CUCTeMy, BbiABIAA €€
cocTaBndawmne n
CBA3N MeXxay HUMU

TOMOMOMMK, X CBSA3M
YMeTb: peliaTb 3agayu
AnddepeHumansHoOM reoMeTpum u
TOMOMOrMKN Kak CUCTEMY, BbISIBUTb
cocTaBnfALune YyacTu, ycTaHaBnMBaTh
CBSA3W MeXOy HUMMU

Bnagetb: MCTOYHMKaMu MHoOpMauun,
HaBblkaMun paboTbl C NUTepaTypon,
HanpaBneHHbIMU Ha peLueHne NpobneMHbIx
CUTyauun npegmeTHon obnactu

YK-1.2

Wcnonb3ys noruko-
MeTOoO0Morn4ecKkni
WHCTPYMEHTapWi,
KpUTUYECKn
oLeHuBaeT
HaOEeXHOCTb
NCTOYHUKOB
WHopmauun,
COBPEMEHHbIX
KOHUenumm
dmnocodckoro n
coumanbHoro
Xapakrtepa B CBOeW
npegmMmeTHon obnactu

3HaTb: KOHLEenTyanbHble OCHOBbI METOLOB
peLleHns 3agad B obnacTtu
AanddepeHumnanbHOM reomeTpun u
TononorMu

YMeTb: paboTaTtb ¢ pasnuyHbIMU
NCTOYHUKaMM Hay4HOW uHdopMaLmm,
MCMOb3ys NOMMKO-MEeTOANYECKUN
WHCTPYMeEHTapuii

BnapeTb: HaBblkamu paboThbl B
WMH(OPMALMOHHBIX COBPEMEHHbIX
cuUcTeMax, KpUTeEpPUsiMU NPOBEPKU
WCTOYHUKOB UHGOpMaLnm

12. O6bem AUCLMNNMHbI B 3a4eTHbIX eguHULIax/yacax B COOTBETCTBUU C YY4€OHbIM
nnaHom — 3/108.
dopma NpomMeXyTOYHOM aTTecTauun: 3k3amMeH

13. TpyROEMKOCTb NO BUAaM y4ebHon paboThl:

TpyooeMKkocTb (Yachbl)

Bug yuebHon paboTbl Bcero Mo ceMSeCTpaM

AyaouTopHbIE 3aHATUSA 50 50

B TOM YUCIIE: nekyum 16 16
npakTn4eckmne 34 34

naboparopHble - -

CamocTosaTenbHas pabora 22 22
KoHTponb 36 36
WToro: 108 108

13.1 CopepxaHue pa3genoB AUCLUNIIUHDI:

Ne Peanusauyus
n/n pasgena
HanmeHoBaHuve pasgena ONCUMMITMHBI C
CogepxaHve pasgena gUCUMNINHGI
OUCUUMIVHBI MOMOLLbIO
OHMnauH-Kypca,
OYMK*
1. Jlekuum
1 Mnockune n lMnockue kpuBble. KacaTenbHbIi BEKTOP. HaTypanbHbIn https://edu.vsu.r
NPOCTPAHCTBEHHbIE napameTp MyI0CKOM KpuBOW. Hopmarnb, KpMBU3Ha. u/enrol/index.ph
KpUBbIE. [MpocTpaHcTBEHHBbIE KprBble. Popmynbl PpeHe. p?id=9707
2 [NoBepxHOCTb, [MoBepxHOCTb, kKacaTenbHasa NnockocTb. MeTpuka
KacaTenbHas MIOCKOCTb. | KacaTernbHOW NIIOCKOCTU. MeTpuka NoBEPXHOCTH
MeTpuka KacaTernbHon
nnockoctu. MeTpuka
NMOBEPXHOCTU
3 BTopas kBagpatuyHas BTopas kBagpatuiHasa goopma. HopmanbHasi KpMBusHa

dopma. HopmanbHasi
KpMBM3HA MOBEPXHOCTM.

NOBEPXHOCTMU.




4 MHoroobpasusi. OnpepneneHuve rmaakoro MHoroobpasusi, npumepsbl. KapTol,
aTtnachbl, 3ameHbl koopaunHat. OnpegeneHve rmagkon
yHKUMM Ha MHOroobpasun. [NoBepXxHOCTM Kak
MHoroobpasusi. Teopema YutHu (6e3 nokasaTenbLcTsa)
MNpoekTuBHaa NNockocTb. KacaTtenbHoe NpocTpaHCTBO.
KacaTenbHoe paccrnoeHune. KacatenbHoe oTobpaxeHue.
OnddepeHuman oTobparkeHus.
2. MNMpakTnyeckne 3aHATUA
1 Mnockue n Mnockue kpuBble. KacaTenbHbI BekTOp. HaTyparnbHbIn https://edu.vsu.r
NPOCTPaHCTBEHHbIE napameTp Nrockon kpnson. Hopmanb, KpuBU3Ha. u/enrol/index.ph
KpuBble. IMpocTpaHcTBEHHbIE KpuBble. PopMynbl PpeHe. p?id=11187
2 MoBepxHOCTb, MoBepxHOCTb, kKacaTenbHas NNockocTb. MeTpuka
KacaTenbHas NMOCKOCTb. | KacaTenbHOW NNnockocTu. MeTpumka NOBEPXHOCTM
MeTpuka kacaTensHon
nnockoctu. MeTpuka
NMOBEPXHOCTU
3 Btopas kBagpatuyHas Btopas kBagpatuyHas dpopma. HopmanbHas KpuBusHa
dopma. HopmarnbHas NOBEPXHOCTW.
KpUBU3HA NOBEPXHOCTW.
4 MHoroobpasusi. OnpepneneHuve rmaakoro MHoroobpasusi, npumepsbl. KapTol,
aTtnachbl, 3aMeHbl koopauHaT. OnpegeneHune rnagkomn
PYHKUMM Ha MHOroobpasun. [NoBepxXHOCTU Kak
MHoroobpasus. Teopema YntHu (6e3 gokasaTenncrea)
MpoekTnBHas nnockocTb. KacaTtenbHoe NpoCcTpaHCTBO.
KacatenbHoe paccnoeHue. KacatenbHoe otobpaxeHue.
OnddepeHumnan otobpaxeHus.
13.2 Paspgenbl AUCUUNIIVHBI U BUAbI 3aHATUN:
No Bugbl 3aHsaTMI (4acoB)
/n HanmeHoBaHue pasgena AnCUMninHbl Mexumm MpakTn- Jlabopa- | CamocTtoaTenb- Bcero
yeckne TOPHbIE Hasa paboTta
1 | lNnockne 1 NnpoCcTpaHCTBEHHbIE KPUBbIE. 4 8 - 5 17
2 | MNoBepxHOCTL, KacaTenbHas NoCKOCTb. 4 8 - 6
MeTpuka KacaTenbHON NIOCKOCTH. 18
MeTpurka NOBEPXHOCTU
3 | BTopas kBagpatnyHasa dopma. 4 8 - 6 18
HopmarnbHas KpvBM3Ha NOBEPXHOCTW.
4 | MHoroo6pasus. 4 10 - 5 19
Ok3aMeH 36
Utoro 16 34 - 22 108

14. MeToan4yeckue ykasaHmMa Ans odoyyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHus OUCUMNIIMHBLI UCMNOMB3YOTCA Takue Buabl y4ebHon paboTbl, Kak
nekuMu, npakTuyeckue 3aHdaTUS, a Takke pasnudHble Buabl CaMOCTOATENbHOW paboThl
obyyatowmxca. Ha nekuusax pacckasbiBaeTCsd TeopeTUYecKuin maTepuarn, Ha npakTUYeCcKnx
3aHATUAX peLLatoTCs NpMMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYUTaHHOMY Ha NEKUUSX.
Mpu n3yyeHun kypca «OudpdepeHumanbHas reoMeTpus u Tononorus» obyyaowmmcs cnegyet
BHUMATENbHO CrylwaTbh WU KOHCNEKTUPOBaTb Matepuarn, uanaraemMblii Ha ayauTOPHbIX 3aHATUAX.
Ona ero nNOHMMaHWMA U1  Ka4YeCTBEHHOrO YCBOEHUS  pekoMeHAyeTcs  crnegylouwas
rnocrnegoBaTernbHOCTb AENCTBUN.

1. MNocne kaxgom nekuun CcTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTUYeCcKnn Matepuarn, BblydUTb BCE onpeaeneHns n opmyrnmpoBku TeopeM, pasobpaTb
npuMepbl, peleHHble Ha nekumn. [lepen cnegywowen nekumn ob6s3aTenbHO NOBTOPUTH
MaTtepwuan npeabliayLwen nekuuu.

2. MNepen npakTU4eckMM 3aHATMEM 00s3aTenbHO MOBTOPUTH NEKUMOHHbIM MaTepuan. llocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelUeHHble Ha 3TOM 3aHATUWM NPUMEpPHI, Nocne
4Yero MNPUCTYNUTb K BbLINOMHEHUIO AOoMaluHero 3ajaHus. Ecnv npu peweHun npumepos,



3aJaHHbIX Ha A0M, BO3HUKHYT BOMPOCHI, 06s3aTenbHO 3aAatb Ha criefyloweM MnpakTu4ecKkoM
3aHATUN UK B NPUCYTCTBEHHbBIM Yac npenogasaTernto.

3. lNpu nogrotoBke K MpPakTUYECKUM 3aHATUSIM MOBTOPWUTb OCHOBHbIE MOHATUS NO Temam,
n3yunTb nNpumepbl. Pewas 3agaydn, npegBapuTeNnibHO NOHATb, KAKOW TeopeTUyYeckun maTepuan
HY)>XHO ucnonb3oBaTb. HameTuTb nnaH peweHnsi, nonpoboBaTb Ha €ro OCHOBE peLUTb
npakTuyeckue 3agaqw.

4. Kpome 0BbI4HOro Kypca B CUCTEME «OJIEKTPOHHbIN YHMBEPCUTET», BCe Heobxoaumble Ansd
YyCBOEHUS Kypca mMaTepwuansl pasMeLLeHbl TaKxe Ha caunte dakyneTeTa
https://math.vsu.ru/wp/?page_id=937.

15. lNepeyeHb OCHOBHOW W AOONOSIHUTENILHOW nUTepaTypbl, pecypcoB WHTepHerT,
Heob6XoaUMbIX ANA OCBOEHUA AUCUUNTINHDbI:

a) OCHOBHas nutepaTtypa:

Ne n/n NcTouHMK
Muwenko A.C., ®domeHko A.T. Kypc anddepeHumnansHor reometpumn n tononorun. / A.C. MuwieHko,
1 A.T. ®omeHko A.T. - M.: duamartnut, 2010.- 512 c.
http://e.lanbook.com/books/element.php?pll_id=617
> Bopucosuy HO.I'. Beegenune B Tononoruto. / KO.I'. Bopucosud, H.M. BnusHsikos, A.A. N3pannesud, T.H.

domeHko.- M.: URSS, 2015.- 415 c.

6) AononHuTeneHaa nuTepaTtypa:

Ne n/n McTOYHUK
CtuHpoa H. MNepBble noHATMA Tononormun: MeoMeTpus 0ToBpakeHUin OTPE3KOB, KPMBbLIX, OKPY>KHOCTEN U
3 kpyroB / H. CtuHpog, Y. Yunh; lMep. ¢ aHrn. . A. BanHwTtenHa.—HoBoky3Heuk: HoBoKy3HeL. dus.-

mart. uH-T, 2000.—223 c.

Hoewukoe C. . Tononorus / C.IN. HoBukoB.—2-e n3a., ucnp. n gon.—M.;xesck: VIH-T KomnbtoTep.
nccnen., 2002.—335 c.

Muknux KO.E. YTo Takoe rmagkoe mHoroobpasue? /KO.E. Muknux // CopocoBckuii 0bpasoBaTerbHbIN
KypHan.- 1998.- Ne 11.- C. 155-159

6 Mnuknux KO.E. O NOHATMAX TONONOrMYEeCcKoro NpOCTpaHCTBa U HeNpepbiBHOroO otobpaxeHus. /HO.E.
nuknux // CopocoBckuin obpasoBaTenbHbi xypHan.- 2000.- T. 6.- Ne 11.- C. 116-121.

Moropenoe A. B.. JuddepeHumansHaa reomeTpus: Yueb. onsa ctyd. mart. crneu. YH-TOB U ned. WH-ToB./

! A.B. lNoropenos.—6-e uag., crep.—M.: Hayka, 1974.—176 c.

8 Muknux KO.E. Tononorns n auddepeHumnansHas reometpusa (Matoe wuaganue) / KO.E. MMuknux.-
BopoHex: BI'Y, 2010.- 100 c.

9 Muknux KO.E. Tononorua n guddepeHumansHas reometpusa (Yetseptoe nsganme) / KO.E. Muknunx.-
BopoHex: BI'Y, 2007.- 76 c. / http://www.math.vsu.ru/chair/alg/jul07001.pdf

10 Mmuknux KO.E. TeomeTpusi mMHoroobpasmii, MOTMBMPOBAHHAsE MatemMaTtundeckon dusmkon. N3gaHue
BTOpOe, nepepabotanHoe / KO.E. Muknux.- BopoHex: BI'Y, 2009.- 132 c.

11 Bupo O.A. 3agaum no tononorun / O.A. Bupo, O.A. MeaHos, H.HO. HeugeTtaes, B.M. Xapnamos.- Cl16:

MapaTtenbctso CI16IY, 2000.- 208 c.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPCHI

Ne n/n NCTOYHMK

12 http://www.lib.vsu.ru- OnektpoHHbIn katanor 3HE BI'Y

13 https://lanbook.lib.vsu.ru- OnekTpoHHO-6MbnNnoTeyHas cuctema usgarenscrea «J1aHb»
14 https://edu.vsu.ru/enrol/index.php?id=9707- OneKTPOHHBIN KypC

15 https://math.vsu.ru/wp/?page _id=937 — Cant cakyneteta

16. NMepe4vyeHb y4eOHO-MeTOANYECKOro ob6ecnevyeHns Ansa caMoCcToaTeNnbHOM pPaboThl:

Ne n/n McTo4YHnK
Muwenko A.C., domeHko A.T. Kypc anddepeHumnansHon reometpumn u Tonomnorvn. / A.C. MuLeHko,
1 A.T. domeHko A.T. - M.: duamatnur, 2010.- 512 c.

http://e.lanbook.com/books/element.php?pll id=617

Bopucosuu HO.I'. Beegenune B Tononoruto. / KO.I'. Bopucosud, H.M. bnusHskos, A.A. N3pannesud, T.H.
domeHko.- M.: URSS, 2015.- 415 c.

Monoxenne 06 opraHusauMnm CaMoOCTOSATENbHOM paboTbl  obyyarowuxca B BopoHexckom
rocygapCcTBEHHOM YHUBEPCUTETE



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
http://www.lib.vsu.ru-/
https://lanbook.lib.vsu.ru-/
https://edu.vsu.ru/enrol/index.php?id=6025-
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

17. WHdopmMauUOHHbIE TEXHONMOrum, ucnonb3yemble ANA peanu3auum y4ebGHOWM
AUCLUMNIUHBLI, BKNOYasa nporpamMmHoe obGecneyeHne u MHEPOPMaLUOHHO-CNpPaBOYHbIe
CUCTEMBbI:

OucumnnmHa MoxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTAHUMOHHBIX obpasoBaTerbHbIX
TEXHOSOrMM,  Hanpumep, Ha nnatpopmMe  «AIEKTPOHHbIN yHusepcutetr  BlY»
(https://edu.vsu.ru/enrol/index.php?id=9707).

[MepeyeHb HeobxoauMoro nporpammMHoro obecnedeHus: onepauynoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHoO-TeXHU4YeCcKoe obecrneyeHne AUCLMUNIIUHbI:

CneunanunsunpoBaHHasa mebensb.

[na camocTosiTensHON paboTbl NCNOSMb3YETCH KIacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
Heob6xoaMMbIM  MporpaMMHbiM  obecnevyeHneM, 3MeKTPOHHbIMU  y4eOHbIMM  NocodbusiMmn 1
3aKoHogaTenbHO - MNPaBOBOM M HOPMATUBHOWM MOMCKOBOM CUCTEMOW, MMEKOLWMWA BbIXOO B
rnodanbHyo ceTb.

19. doHA OLIEHOYHbIX CPeACTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauum
Mopsgok  oueHkn OCBOeHMst  obydawwmmunca  yyebHOro martepvana  onpegenseTcs
cofepXaHnem crnegyrLmnx pasgenos AUCUNNINHDI

NuamkaTtop(bl)
Ne HaumeHoBaHve pasgena K
omMneTeHuunsa(mn) JOCTUXKEHUsA OueHouYHbIEe cpeacTBa

n/n OMcumnnvHbl (Moayns) KOMNETEHLIM

1 lMnockune n NpocTpaHCTBEHHbIE OrlK-1, OrK-1.1, OMK-1.2, [omalwHre 3agaHus,
KpuBbIE. YK-1 YK-1.1 KOHTponbHasa pabota Ne 1

2 [MoBepxHOCTb, KacaTenbHas : : : [omaluHne 3agaHus,
nnockocTb. MeTpuka kacaTesnbHom OyKlfll’ OTK 1y1l<10TK 1.2, KOHTpornbHasa pabota Ne 1
nnockoctn. MeTtprka noBepxHOCTH )

3 BTopasi kBagpaTtnyHasa dopma. onK-1 OMK-1.2. OMK-1.3 [omalwHre 3agaHus,
HopmanbHas kpuBM3Ha VK-1 ' YKl 5 "~' | KoHTponbHasa paboTta Ne 1
NOBEPXHOCTM. )

4 MHoroo6paaus. onK-1 OrlK-1.1, OlNK-1.2, | JomallHne 3agaHus,

VK-1 ' OrlK-1.3, KOHTponbHas pabota Ne 1
YK-1.1
lMepeyeHb BONpPOCOB K
lMpomexyToyHas aTTecTauus 3K3aMeHy, ycneLuHas
dopma KOHTPONS - 3K3aMeH cOava KOHTPOSIbHOM
paboThl

20. TuvnoBble oLEHO4YHble cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywWwmin KOHTPOSb yCNeBaeMoCTH

KoHTponb ycneBaemMocTM MO AUCUMMINIMHE OCYLECTBNSETCS C MNOMOLLbI  CreaytoLmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo mewme 1. [1nockue u npocmpaHCmMeeHHbIE Kpusbie

A.C. depgeHko. COopHMK 3agad no aunddepeHumansHoOn reomeTpun: ydyebHoe nocobue /
depneHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHua NeNe 70, 73, 76, 82, 86-88, 108-110, 486-489

o _meme 2. [logepxHocmb, KacamesibHas ninockocms. Mempuka KacamesibHOU M10CKOCMU.
Mempuka nosepxHocmu

A.C. ®epeHko. COopHMK 3agay no guddepeHumnansHoM reometpumn: yvyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHma NeNe 115-118, 125, 133-137, 144, 148, 160, 171, 547, 550, 575-578




[Tlo meme 3 Bmopas kgadpamu4Has popma. HopmaribHas Kpusu3Ha rnogepxHocmu

A.C. ®epeHko. COopHMK 3agady no guddepeHumnanbHon reomeTpumn: yvyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHua NeNe 339, 348-352, 356, 358, 372, 740, 750, 751, 768-770

[lo meme 4. MHo2o0bpa3usi

A.C. ®epeHko. COOpHMK 3agad no aundepeHumansHoM reomeTpun: ydyebHoe nocobue /
®epeHko A.C .— M. : Hayka, 1979 .— 266 c.

3apaHna NeNe 437, 442-448, 483, 486-488, 521, 532, 547

MpumepHbLIN NepeYeHb 3aaay ANnst KOHTPONILHOU paboTbl Ne1:

KoHTponbHO-nameputenbHbin Mmatepuan Ne 1.

3apaHue Ne 1

Teopema. llycTb X — TONOMOrM4ecKoe NPOCTPAHCTBO C Tomonoruen t, Y — Tonosiormyeckoe
NPOCTPaHCTBO C Tonosniormen o n F: X — Y — HenpepbiBHOE oTobOpaxeHne. Ecnu X KoMnakTHO,
TO 1 F(X) KOMNakKTHO.

3apaHue Ne 2
B npon3BonbHOM TONONOMMYECKOM NPOCTPAHCTBE OTKPbIThbIE N 3aMKHYTble MHOXECTBA CBSi3aHbl
ApYyr C Apyrom crneayrowmm obpasom:

a) 3aMKHYTOEe MHOXEeCTBO Bcerga sBNseTcsa A0ONOSfIHEHNEM 4O HEKOTOPOro OTKPbITOro

6) 3aMKHYTOE MHOXECTBO Bcerfa siBNAeTcs JOMNOSIHEHNEM [0 BCEX OTKPbITbIX

B) 3aMKHYTO€ MHOXXECTBO BCeraa sBnsieTcsi nepeceyeHnem aByx OTKPbITbIX

r) NpaBuUNbHbIA OTBET 34ECb HE YKa3aH

3apaHue Ne 3
KakoBa npaBunbHasa bopMynnpoBKa Kputepus HenpepbIBHOCTM 0ToGpaxeHus f, gencraeytoLLero
13 TOMOMOrMYECKOro MPOCTpaHCTBa X B TOMOMOrMYECKOe MpPOCTPaHCTBO Y: oTobpaxeHue f
HenpepbIBHO TOrAa U TOMbKO Toraa, korga

a) npoobpas nboro oTKpbLITOro B Y MHOXECTBa OTKPbIT B X

0) npoobpas nboro 3amkHyTOoro B Y MHOXeCTBa OTKPbIT B X

B) Npoobpa3s noboro oTKpbITOro B Y MHOXeECTBa 3aMKHYT B X

r) npoobpas nboro oTKPLITOro B X MHOXECTBa OTKPLIT B Y

3apaHue Ne 4
[Be noBepxHocTH r(u,v) n R(u,v) conpmukacarTcs, ecnm npu COOTBETCTBYIOLLEM BbIOOpPE CUCTEM
koopauHart (u,v)

a) OHM nepeceKarTCs B HEKOTOPOM TouYKe (U*,v*)

0) OHM nepecekarTCca B HEKOTOPOW TOYKe (U*,v*) N B 3TOM TOYKE COBNagalT MX NepBble
YacTHble NPOM3BOAHbIE

B) OHM MepecekarTCcss B HEKOTOPOW ToudKe (U*,v*) n B 3TON TOYKE COBNagalT MX NepBble
YacCTHblE NPOM3BOAHLIE N BTOPbIE YaCTHbIE MPON3BOAHbIE

r) OHM MepeceKkalnTCss B HEKOTOPOM Touke (U*,v*) N B 3TOM TOYKE COBMAZAOT TONbKO MUX
BTOpPbIE YaCTHbIE NPOV3BOAHLIE

3apaHue Ne5. 3agaya Ha naTepky.

Ha tpeyronbHuke ABC B nNnockocTu 3agaTtb CTPYKTYPY OAHOMEPHOroO rmagkoro MHoroobpasus,
T.e. MPegbsaABUTb TakoM artnac, YTO 3aMeHbl KOOpAuHAT MeXOy ero KapTtamMmun 4BnsaTCS
rnagkumu.



Tekywnn KOHTpONb NpeacTtaBnseT cobou NPOBEpPKYy YCBOEHMA Yy4yebHoro maTepmana
TEOpeTUYECKOro N NPakTUYECKoro Xxapakrepa, peryrsipHoO OCyLLECTBNSAEMYI0 Ha 3aHATUSIX.

Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHSA CCOPMUPOBAHHOCTM MNPOECCUOHANTbHBIX KOMMNETEHUMA, 3HaHUN U
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWI, n3naraemMblX B Kypce.

3ajaun TekyLlero KOHTponA: NpPoBeCTU OLEeHNBaHNe

1. YpPOBHS OCBOEHMSI TEOPEeTMYECKUX W MPaKTUYECKUX TMOHATUA, HaydHbIX OCHOB
npodeccuoHanbHoON AeATENTbHOCTMU;

2. cTeneHn roTOBHOCTM ObyyvalroLeroca NnpuUMeHsTb TeopeTUYeckne N NpakTuyeckne 3HaHna m
npogeccuoHanbHO 3Ha4YMMYH MHOopMaLno, CHOOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHWNA.

3. nNpuoBpeTeHHbIX YMEHWW, NpoMEeCCUOHANbHO 3HAYMMbIX Ans  NPOdEeCcCUOoHanbHOM
AeATernbHOCTN.

Tekylimin KOHTpOMb npegHasHayeH pAnd npoBepku Xxoda U KavectBa (PopMUMpPOBaHUS
KOMNeTeHUNn, CTUMynNupoBaHus Yy4dyebHon paboTbl oObyyaemblX U COBEPLUEHCTBOBAHUS
MEeTOAMNKN OCBOEHUS HOBbIX 3HaHUN. OH obecnednBaeTcsl NpoBeAEHNEM KOHTPObHOM paboThl.
B xoge koHTponbHOM paboTtbl obydawuwemyca Bblgaetca KMM ¢ nepeyHem  3agaHui u
npegnaraeTcs pewnTb JaHHble 3agaHud. B xoae BbINOSHEHUS 3a4aHUA Hemb3s NONb30BaTbCs
nobon nuTepaTypon N KOHCMNEKTOM NEKUUIN, orpaHnyeHmne no speMeHn 90 MUHYT.

Ecnn Tekywasa attectauusi nNpoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To oby4varowmincs
AOIDKEH MMEeTb KOMMbIOTEP WU OOCTYN B CUCTEMY «OMEKTPOHHbIN yHMBepcuTeT». Ecnn y
oby4atowierocss OTCyTCTByeT Heobxogummoe obopyaoBaHWe wunuM OOCTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCA orpaHuveHmne no spemeHn 120 MUHyT.

20.2. NpomexyToyHaa aTrectauus

[MpomexyTodHasa aTtrecTaumsi npefHasHadyeHa [Ons onpefeneHus YpPoBHA OCBOEHWUSA BCEro
obbema  yyebHOM  aucumnnuHbl.  [NpomexyToyHaa  aTtrectauMss Mo AUCUMMNMHE
«dndepeHumanbHas reomMeTpua KW Tonosoruss» npoBoauTcs B OpPME  9K3aMeHa.
npegHasHavyeHa ansa onpeaeneHuns YpoBHS OCBOEHUSA BCero oobema y4ebHOM UCUMMINHBI.
lMpomexyTouHaa aTTecTaums, Kak npaBuo, OCYLLEeCTBNSAETCS B KOHUe cemecTp. Pesynbrtathl
Tekylwen artrtectaumm oby4arowerocs no peweHunto kadeapbl MOryT ObiTb y4TeHbl Mpwu
npoBefeHNM MPOMEXYTOYHOW aTTecTtaumn. [lpy Hecornacum CTydeHTa, emy [fJaeTcsa
BO3MOXXHOCTb MPONTU MPOMEXYTOYHYIKO aTTectauunto (6e3 yyeTa ero TeKywmux aTrectauun) Ha
o6LLMX OCHOBaAHUSAX.

Mpn NpoBeOeHUM 3K3aMeHa Y4YMTbIBAOTCA pe3yfbTaTbl KOHTPOSIbHOW paboThl U YyYMTbIBAETCS
BbICTaBnsieMas npenogaBaTenem oLeHka 3a paboTy B Xxo4e NpakTUYECKUX 3aHATUN.

Ecnn y obyvatoweroca ectb MNONOXUTENbHasi OLEHKa MO KOHTponbHOW pabote u
NoNOXUTENbHAA OLEHKa paboTbl B Xo4e OOy4YeHWSA MO MpPaKTMKE, TO OLEHKA MO 3K3aMeHy
BbICTaBMSAETCA Kak cpeaHee apudmMeTUdeckoe AaHHbIX YETbIPEX OLEHOK C OKPYIrNeHne AecaTbiX
aornen no matematnyecknm npasmnam. Ecnmn obyyarowminca He MeeT NONOXUTENBHON OLEHKM
KOHTPOSbHOW paboTe unn npakTuke, UM He CornaceH C 3TON OLEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHLLME BOMPOCHI B XO4E 3K3aMeEHa.

[MpymMepHbI NepeyYyeHb BONPOCOB:

lMnockas kpueasi

KacaTenbHbIn BEKTOP

[OnnHa ayrn. HatypanbHbIi napameTp
KpuBusHa

Hopmanb kpusou

Yron mexay KpuBbIMU

dopmynbl PpeHe
[MpocTpaHCTBEHHbIE KPVBbIE

N0 WIN|F




9 Penep ®peHe

10 | lNoBepxHOCTb. KacaTenbHas nyiocKoCTb

11 | lNepBas kBagpaTnyHasa dpopma

12 KpvBu3Ha B JaHHOM HarnpaslieHuun

13 BTopas kBagpatnyHas doopma

14 | [MaBHbl€ KPUBU3HbI NOBEPXHOCTH

15 | Tunbl TOYEK MOBEPXHOCTU

16 | 3amMblkaHMe MHOXecTBa

17 | HenpepblBHbIE OTOBPaXeHUs

18 | Nl'omeomopdunam

19 | [encteusa Hag npoCTpaHCTBaMu

20 | CBsA3HOCTb

21 | Tononornyeckoe NpoCTpaHCTBO

22 | Tunbl TOMEK NPOCTPAHCTBA OTHOCUTENBHO JAHHOMO MHOXECTBa
23 | KomnakTHOCTb

24 | Tononornyeckne MHoroobpasus

25 Knaccudvkaumnsa oByMepHbIX MHOroobpasum

[ns oueHnBaHnA pesynbTaTtoB 00y4YeHNSA Ha 9K3aMeHe UCMONb3YTCS creayrouime
nokasarenu:

1) 3HaHMe TeopeTUYECKNX OCHOB;

2) yMeHUe pellaTb 3agaun

3) YMEHUS NPUMEHATL 3HaHUS B NPOdIeCcCuUoHanbHom cgepe;

4) ycnewHoe NpoxoXaeHne TeKyLLen atrectaunm.

[ns oueHnMBaHMs pe3ynbTaToOB dK3aMeHa UCMNOSb3YyeTCA wWkKasa: «OTANYHO», «XOPOLLOY,
«y[0BNETBOPUTENBHOY», KHEYAOBETBOPUTESBHOY.
CooTHOLLEHNE nokasaTenemn, KpUTEPUEB U LLKanbl OLEHMBaHUSA pe3ynbTaToB 0byyYeHus
nokasaHbl B criegytoLlen tabnuvue:

Kputepumn oueHnBaHMA KOMNETEHLUN LLikana oueHoK
[MonHbI M NpaBuIbHLIV OTBET Ha 06a Bonpoca buneTa. OTtnunyHo
HeTo4HOCTM B OTBETE Ha BOMpPOCHI buneTta. Xopouwo
CyuecTBeHHble HegOYEThl B OTBETE Ha BOMPOCHI buneTa. Y 00BNEeTBOPUTENBHO
[MoNHOCTBIO HE pacKpbIT, NO KparHen Mepe, 04AuH Bonpoc buneTta. HeypoBneTBoTENbLHO

20.3 ®doHA OUEHOYHbIX cpeacTB CHPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekomeHAayeMbIn Ana npoBegeHnUA ANarHoCTU4eCcKnx padbort




Nel, Habop 7T HOAMHOMKECTE MHOMKECTEA X HASBLIBAETCH TOIMOIOrHEll, ec/in OH obIajiaeT
caeyomuymi ceoiicrBamn: (i) X # nycroe MHOXKECTBO BXOJAT B T;

(i) obbeauHEeHHE MODOTO THEIA MHOMKECTE H3 T NPHHAJIEKHT T;

(iii) mepecedeHne KOHETHOTO YHCIA MHOXKECTB W3 T IIPHHAJJIEKAT T.

Ecnn mabop 7 3ajaan, (X, 7) Ha3eBaeTCs

a) TONMOIOTHYECKNUM TIPOCTPAHCTBOM;

0) JuHellHEIM POCTPAHCTBOM,;

B) METPHYECKHM IIPOCTPAHCTBOM.

N2 Touka rp TONOIOrHIeCKOro npocTpaHeTBa (X, T) HA3BIBaeTCs NpeIelbHON TOTKOH
muoxecTBa A C X, ecin B moboil ee OKPECTHOCTH COMEDMHATeS TOYKA 13 A...

a) He paBHadA Tj3

©) paBHas Tg.

Ned Orobpaxkenne F' HazelBaeTcd ... B TOUKe T & X, ec/i JId 1000l OKpPeCcTHOCTH
U € o Toukn f(z) BY eymecrsyer okpectHoets V' € 7 roukn B X Takas, 4T0 W3 TOTO,
410 TO4Ka T’ nNpHHaexRAT V' caenyer, aro f(z') upuHagexurt U,

a) HenpepbIBHBIM;

0) nnddepeHHpyeMEIM.

Ne4 Tonosioruieckoe npoctpadceTro (X, T) HA3BIBAETCH JIHHENHO CBAZHBIM, €CIIH JT00bIe
Er0 JIBE TOUKH MOMHO COEJIHHHTE ... IIYVTEM.

4) HENPEPbIBHBIM;

©) HpPEpPBIBHCTRIM,

Neh TonoJormieckos NPOCTPAHCTBO HASHIBAETCH KOMIAKTHBRIM, €CJIH H3 MoDOro ero
OTKPBITOI'O NOKPBITHA MOXKHO BbIJAENHTL ... HOJAIOKPBITHE,

4) KOHETHOE;

0) cuETHOE,

NG flBasiercs M JIAHHOE MHOMKECTEO TONOJIOTHYECKHM NpocTpaHcTBoM: X — Ipomns-
BOJIBHOE MHOMKECTEO, T COJIEDIHT BCe IIOJIMHOMECTEA MHOMecTBA N7

JIA.

NeT Ilyere A = [0,1] — oTpesok BellecTBeHHON MPAMOi E! ¢ obevHOI Tonogornei,
TOTJla MHOXeCTEO BHyTpenHnx Touek [0, 1] pasro?

(0,1)

N8 ITyers X = R' ¢ oberunoit Tononorueii u A = (0,1], 4 € X. Torua rpanunna A
COCTOUT H3 TOYUEK?

0,1

N9 TIyers X = B! ¢ obwraHo# Tonosorneli 1 A = (8,11], A C X. Torna rpannna A
COCTONT H3 TOYeK?

8,11

Nel) Aensiercs s JaHHOE MHOMXKECTEO TOIMOJIOTHYECKHM ITPOCTPAHCTBOM: X — IpOn3-
BOJIbHOE MHOMKECTEO, T COCTOHT W3 JByX MHOKecTE X u (07

Ja
Kputepuu n wkansl oueHnBaHusa 3agaiun ®OC:

1) 3agaHug 3akpbIToro Trna (BbIoop 04HOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEepHbI OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUU TEKCT):

e 2 6anna — ykasaH BEpHbI OTBET;



o 0 6GannoB — ykasaH HeBEpHbIN OTBET.

3) 3agaHug oTKpbITOro Tuna (4YMcno):

e 2 6anna — ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMEHAYHTCA K WUCMONb3OBaHUKO NpU npoBeAeHUU
ANAarHOCTUYECKUX paboT C UuUenbr OLEHKW OCTaTOYHbIX pe3yrbTaToB OCBOEHUs
AaHHOW AUCLMUNIIUHBI (3HAHUW, YMEHWUW, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynsteTta, npotokon Ne 0500-04
ot 18.06.2020 .
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