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(®rBOY BO BIY)
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anrebpbl 1 MaTeMaTU4ecKmx
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PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIIUHDI
61.0.13 [OuddepeHumnanbHas reoMeTpusi 1 Tononorus

1. Wndcdp v HaumMeHOBaHUe HanpaBlieHUsA cneunarnbHOCTH:
01.05.01 ®dyHaameHTanbHble MaTEMaTUKA N MEXaHMKA

2. NMpodunb cneunanusayun: CoBpeMeHHble METOAbI TEOPUM (PYHKLUMI B MaTEMATUKE U
MEeXaHuKe

3. KBanudmkauma BbinyckHuka: Matematuk. MexaHuk. lNpenogasartens
4. ®opma obpasoBaHua: OyHas

5. Kacdbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCcKnx MeToAoB rmapoaAvHaMmNKA

6. CoctaBuTENnM Nporpammbl: npogeccop, A4.d.-M.H. Mmuknnx KOpui EBreHbeBuy

7. PekomeHgoBaHa: HMC maTtemaTtudeckoro gpakynbteta npotokon Ne 0500-07
oT 29.06.2021 .

8. YuebHbIn roa: 2022-2023 CemecTtp(-bl): 3



9. Lenu n 3apgauvn y4ye6HOM ANCLMUNIIUHbBI:
Llenbro kypca SBNSI€TCA OCBOEHME OCHOBHbIX MOHATUA W  (akToB AnddepeHumnansHoOn
reomeTpun 1 TOMNonornn, oBrageHne OCHOBHLIMU METOAaMN peLLeHNs 3a4au.

3adayu y4ebHoU OuCyUMNUHbI:

- O3HaKOMJ1ieHne C OCHOBHbIMW TOMOJIONMYECKNUMUN CTPYKTYpaMU;
- OBJlageHne OCHOBHbIMW MeTOdaMWn pelleHnAa 3aad, Bblpa6OTKa HaBbIKOB W ymeHvu7| no
NPUMEeHEeHU MNOoJTyHYEeHHbIX 3HaHWM npn peweHnn 3agad ):l,mq)cbepeHumaanon reomMeTpun wu
TonoJsiormn n gpyrux matemaTndecknx gucumniinH

10. MecTO y4yebHOMN ANCLUNIIUHDBI
Bnok 1. Oba3aTenbHas YacTb

B cTpykType OOI:

D,J'IFI ero ycnewHoro ocsBoeHud HeobxoanMbl 3HaHUS U YMEHUA, np|/|o6peTeHHb|e B pesynbraTte

obyyeHua no
aHanuTnyeckasi reomeTpusi.

npeawecrtsyowium - aucuunniinHam:

MaTemMaTU4eckmm

aHanus, anrebpa,

CTyaoeHT OorkeH cBob6OAHO BrnageTb MaTemMaTMYECKUM aHanvM3oMm, dfeMeHTaMu FMHENHOW
anre6pbl, 06r1agaTb NONHLIMU 3HAHUSIMU KypCa aHanMTUYeCcKo reoMeTpun.

11. KomneTeHuun oby4arowerocs

, hopmMupyemMble B pesynbTate 0CBO€HUS AUCLUNIIUHbI:

Koga HassaHwue Koa(bt) NuamnkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLUEeNTyarbHble OCHOBbI
HaxoguTb, 3HaAHUAMMU, METOL0B peLLeHns 3agay B NpeamMeTHOn
dopmynupoBaTb 1 NOMNy4YeHHbIMU B obnacTtu; OCHOBHbIE METOAbI
pelwaTb obnactu AokasatenbCcTBa MaTeMaTUYeCKnX
aKkTyanbHbIE U MaTeMaTU4eCKux un yTBEPXXAEHUN
3Ha4YNMBble (MnKn) ecTecTBEHHbIX YMeTb: hopmynnpoBaTb NOCTAHOBKM
npobnemobl HayK OCHOBHbIX 3aga4 anddepeHumnansHon
dyHOaMEHTaNbLHON reomMeTpun 1 TOMONOrnn, B TOM YUCne Ha
MaTtemMaTtukm n MHOroobpasusix, popmynmpoBaTthb U
MEeXaHUKM AOKa3blBaTb TEOPEMbI CyLLECTBOBaHUS,
€0MHCTBEHHOCTMW, KOPPEKTHOW NOCTAHOBKU
3agay gudbdpepeHumansHOM reoMeTpum u
TOononormu.
Bnagetb: TeopeTMyeckumMmn Nogxogamu K
pelueHunio 3agad anddepeHuymnanbHom
reoMeTpun 1 TOMOSOMK; HaBbIKaMK
paboTbl B UHpOPMALMOHHBIX
COBPEMEHHbIX cUcTeMax
OlK-1.2 | YmMeeT ncnonb3oBatb 3HaTb: 3apybeXHYI0 1 OTEYECTBEHHYIO
DasoBble 3HaHWA B nutepartypy B obnactu
obnactm anddepeHumanbHOn reoMeTpumn 1
MaTeMaTU4eCKUX u Tononoruu , obwue opmbl
(Mnn) ecTecTBEHHbIX 3aKOHOMEPHOCTU TEOPUN
Hayk B anddepeHumanbHON reoMeTpumn 1
npodeccuoHanbHom TOMonornu
OEeaTenbHOCTU YMeTb: Mcnonb3oBaTe METOAbI, CNOCO6bI
peLleHns 3agad B NpegMeTHon obnactu
BrnageTb: UCTOYHUKaMK MHGOpMaLmu,
HaBblkamMun paboTbl C NUTEPATYpPON,
WH(OPMALMOHHBIMY CUCTEMAMMU
OrlK-1.3 | ImeeT HaBbiku Bbibopa | 3HaTb: MeTOAbI peLleHns 3agay B
MEeTOO0B peLleHns obnactn auddepeHumnansbHom
3agay reoMeTpun 1 TONONormn
npodeccroHanbHom YMeTb: BbIOMpaTh KOHUEeNTyanbHble
0eaTenbHOCTU Ha MeTOoAbl pelleHns 3agad
OCHOBe TeopeTnyeckmx | anddepeHumnansHOM reomeTpum u
3HAHWN TOMNonormm
BnageTtb: MeTogaMm caMmoCcTOSATENBHOMO
00yYeHMs HOBbIM 3HaHMAM U cnocobamu




TOnoJ10rnMn

MX NPUMeEHeHNs1 B obnactu
AnddepeHumansHoOM reoMeTpun un

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eAuMHULax/yacax B COOTBETCTBUM C YYEOHbLIM

nnaHom — 4/ 144,
Popma NpoMeXyTOHHOM aTTecTauum: 3a4€T, IK3aMeH

13. TpyROEMKOCTb Mo BUAam y4eb6Hon paboThl:

TpyooemKkocTb (Yachl)
Bug y4ebHom paboThbl Bcero Mo CeMgeCTpaM
AyaunTopHble 3aHATUSA 68 68
B TOM YuUCIiEe: niekummn 34 34
npakTu4eckme 34 34
nabopartopHble
CamocrosiTensHas paborta 40 40
KoHTponb 36 36
NToro: 144 144

13.1 CopepxaHue pas3aenoB AUCLUNTINHDbI:

KaprI, aTjiacbl, 3aMeHbl KOoOpAnHar. Onpep,eneHwe

Ne Peanusauus
n/n pasgena
HanmeHoBaHue pasgena OVCUUNMNWHBI C
CopeprxaHue pasgena AUCLMNIUHbI
AncumniinHbl NMOMOLLbIO
OHnawH-Kypca,
QYMK™*
1. Jlekumm
1 Mnockune n Mnockne kpuBble. KacaTenbHbl BEKTOP. HaTypanbHbIi
NPOCTPaHCTBEHHbIE napameTp MsI0CKOM KpuBor. Hopmarnb, KpMBu3Ha.
KpuBbIE. [MpocTpaHcTBEHHLIE KprBble. Popmynbl PpeHe.
2 MoBepxHOCTb, lMoBepxHOCTb, KacaTenbHasa NNockocTb. MeTpuka
KacaTenbHas MrOCKOCTb. | KacaTerbHOM NnockocTn. MeTprka NnoBEepXHOCTU
MeTpuka KacaTtenbHon
nnockoctn. MeTtpuka
NMOBEPXHOCTHU
3 BTopas kBagpaTtnyHas BTopas kBagpatnyHasa doopma. HopmanbHasa kpuBm3Ha
dopma. HopmanbHasi NOBEPXHOCTW.
KPMBM3HA MOBEPXHOCTM.
4 MHoroo6paaus. OnpepaeneHune rmagkoro MHoroobpasus, npumepsl.
KapTbl, atnachkl, 3ameHbl koopauHat. OnpegeneHuve
rnagkomn pyHkuumM Ha MHoroobpasmu. NMoBepXHOCTU Kak
MHoroo6pasusi. Teopema YutHu (6e3 gokasatenbcTsa)
MpoekTnBHasA nnockocTb. KacatenbHoe NpocTpaHCTBO.
KacaTtenbHoe paccrnoeHune. KacatenbHoe oTobpaxeHue.
OunddepeHuman oTobpaxkeHus.
2. MpaKkTnyeckune 3aHATUA
1 [nockne n lMnockne kpuBble. KacaTernbHbI BeKTOp. HaTypanbHbIi
NPOCTPaHCTBEHHbIE napamMmeTp NNOCKOM KpuBoW. Hopmansb, KpnBuM3Ha.
KpUBbIE. [MpocTpaHcTBEHHbIE KprBble. Popmynbl PpeHe.
2 [NoBepxHOCTb, lMoBepxHOCTb, kKacaTenbHaga NnockocTb. MeTpuka
KacaTenbHas MIOCKOCTb. | KacaTeribHOM NNnockocTu. MeTprka NOBEPXHOCTU
MeTpuka KacaTernbHoun
nrockoctn. Metpuka
NMOBEPXHOCTU
3 BTopas kBagpatuyHas BTopas kBagpatuiHasa goopma. HopmanbHasi KpMBmsHa
dopma. HopmanbHasi NOBEPXHOCTH.
KpMBM3HA MOBEPXHOCTM.
4 MHoroo6paausi. OnpegeneHne rmagkoro MHOroodpaswus, npuMepsbl.




rnmagkon pyHKUMM Ha MHOroo6pasun. NMoBepXHOCTU Kak
MHoroobpasusi. Teopema YutHu (6e3 gokasaTenbcTsa)
MpoekTnBHas NrnockocTb. KacaTtenbHoe NpocTpaHCTBO.
KacatensHoe paccrnoeHue. KacatensHoe oTobpaxeHue.
OnddepeHumnan oTobpaxxeHus.

13.2 Paspgenbl AMCUUMNNAUHBLI U BUAbI 3aHATUN:

Buabl 3aHsaTUIA (HacoB)
Ne HaumeHoBaHuve pasgena Tabopa- CamocTosTens-
n/n ONCUMNINHBI Jlekumm | lNpaktuyeckne Bcero
TOPHblEe Hasi paboTta

1 lMnockne n NnpocTpaHCTBEHHbIE 8 8 10 26
KpuBbIE.

2 lMoBepxHOCTL, kKacaTerbHas 9 9 10
nnockocTtb. MeTpuka kacaTernbHON 28
nnockoctn. MeTprka NoBEPXHOCTU

3 BTopas kBagpaTtuyHas chopma. 9 9 10
HopmanbHas kpuBm3sHa 28
NOBEPXHOCTW.

4 MHoroobpasusi. 8 8 10 26
Ok3amMeH 36
WToro 34 34 40 144

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

B npouecce npenogaBaHus AUCUMMANHBI UCNONb3YKTCA Takne Buabl y4ebHon paboTbl, Kak
nekuMn, npakTU4eckne 3aHATUS, a Takke pasfnuyHbie BuObl CaMOCTOATENbHOW paboTbl
oby4varowmxca. Ha nekumsax pacckasbiBaeTcd TeopeTUdeckur maTepuarn, Ha MpakTUYecKux
3aHATUSX peLlatoTcs NpUMepbl NO TeopeTUYEeCKOMY MaTepuany, NPOYNTaHHOMY Ha NEKLMSIX.
Mpn n3yyeHun kypca «OuddepeHumansHaa reomeTpus n Tonosiorns» oby4varowmmesa cnegyet
BHMMATENbHO CMyLaTb U KOHCNEKTUPOBATb Matepuar, uanaraemMbiii Ha ayauTOPHbIX 3aHATUSAX.
Onsa ero nNOHMMaHWMA W  Ka4YeCTBEHHOrO  YCBOEHMSI peKkoMeHOyeTcs  crieayroulas
nocnegoBaTernbHOCTb AENCTBUN.

1. MNocne kaxgow nekuum cTyaeHTam pekoMeHayeTcs noapoOHO pasobpaTb NPOYUTAHHBLIN
TEeopeTU4ECKUn MaTepuan, BblyunTb BCe onpeaeneHns u opmMynmpoBKu TeopemM, pasobpaTtb
npuMepbl, pelleHHble Ha nekumn. [lepen cnefywowen nekumn obsi3aTenbHO MNOBTOPUTH
Martepwuan npeablayLwen nekuun.

2. lNMepepn NpakTMYeCcKMM 3aHATMEM 06SA3aTenbHO NMOBTOPUTL FEKUMOHHLIM MaTepuan. lNocne
NPaKTUYECKOro 3aHATUS elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATUWU NPUMeEpbl, nocne
4Yero MnPUCTYNUTb K BbLINOSIHEHMIO AOMAalLHEro 3ajaHus. Ecnv npu peweHun npumepos,
3afaHHbIX HA OOM, BO3HMKHYT BOMPOCHI, 00s13aTeNbHO 3a4aTh Ha cneaylowemM nNpakTU4eckom
3aHATMM UNKU B NPUCYTCTBEHHbIN Yac npenogaBaTenio.

3. lMNpu nogrotoBke K MPaKTUYECKMM 3aHATUSAM MOBTOPUTb OCHOBHbIE MOHATMS NO Temam,
n3yunTb Npumepbl. Pelwas 3agayn, npeaBapuTeNnbHO NOHATb, KAKOW TEOPETUYECKUIA MaTepuan
HY)KHO ucnonb3oBaTb. HameTuTb nnaH pelweHusi, nonpoboBaTb Ha €ro OCHOBE peLunTb
npakTu4eckne 3agaymn.

4. Kpome 00bIMHOro Kypca B CUCTEME «ONEKTPOHHbIM YHUBEPCUTETY», BCE HEOOXoauMble Ans
YCBOEHMS Kypca MaTtepuanbl pasmeLleHbl Takke Ha cante dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NMepevyeHb OCHOBHOM U [OMNOJIHUTENILHOMW NUTEpaTypbl, pecypcoB UHTepHeT,
Heo6XxoAUMbIX AN OCBOEHUSA AUCLMNIIUHDI:

a) OCHOBHasa nuteparypa:

Ne n/n NcToYHnK
Muwenko A.C., domeHko A.T. Kypc anddepeHumansHon reometpumn n tononormn. / A.C. MuLLeHKo,
1 A.T. domeHko A.T. - M.: duamatnur, 2010.- 512 c.
http://e.lanbook.com/books/element.php?pll id=617



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

Bopucoewnd HO.I. BeeaeHue B Tononoruto. / KO.I'. Bopucosuy, H.M. BnusHsiko, A.A. Uspannesuy, T.H.
domeHko.- M.: URSS, 2015.- 415 c.

0) gononHuTenbHas NuTepaTypa:

Ne n/n NcTouHnk
CtuHpog H. MNepBble noHATMSA Tononormuu: FeoMeTpusi 0ToGpaXkeHUn OTPE3KOB, KPUBbIX, OKPY>KHOCTEN U
3 kpyroB / H. CtuHpog, Y. YunH; lMep. ¢ aHrmn. W. A. BanHwtenHa.—HoBoky3Heuk: HoBoKy3HeL. us.-

maT. nH-T, 2000.—223 c.
Hosukos C. I. Tononorus / C.IN. HoBukoB.—2-e n3a., ucnp. n gon.—M.;xesck: UH-T komnbloTep.

4 vcenes., 2002.—335 c.

5 uknux KO.E. Yto Takoe rmagkoe mHoroobpasue? /HO.E. Mnuknux // CopocoBckuin o6pasoBaTenbHbIn
XypHan.- 1998.- Ne 11.- C. 155-159

6 Mnnknux KO.E. O NoHATUAX TONONOrMYecKoro NpocTpaHCTBa M HenpepbiBHOrO oTobpaxeHus. /HO.E.
nuknux // CopocoBckuii obpasoBaTtenbHbIn XypHan.- 2000.- T. 6.- Ne 11.- C. 116-121.

7 Moropenos A. B.. uddepeHumansHas reometpus: Yyeb. ona cTya. mMart. crnew. YH-TOB U nef. UH-ToB./
A.B. MNoropenos.—6-e n3g., ctep.—M.: Hayka, 1974.—176 c.

8 Muknux KO.E. Tononorua n anddepeHumnansHas reometpus (Matoe uspanue) / KO.E. Mmuknux.-
BopoHex: BI'Y, 2010.- 100 c.

9 Muknux KO.E. Tononormna un gudpdepeHumnansHas reometpusa (Yetseptoe nsganue) / tO.E. Muknux.-
BopoHex: BI'Y, 2007.- 76 c. / http://www.math.vsu.ru/chair/alg/jul07001.pdf

10 Muknux KO.E. eomeTpua MHOroobpasvmn, MOTUBMPOBaHHas matemaTmyeckon ¢uankon. MsgaHue
BTOpoe, nepepabotanHoe / KO.E. Muknux.- BopoHex: BI'Y, 2009.- 132 c.

11 Bupo O.A. 3agaun no Tononorum / O.A. Bupo, O.A. UeaHos, H.1O. HeupeTtaes, B.M. Xapnamos.- Cl16:

M3paTtenbctBo CI6IY, 2000.- 208 c.

B) MHOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE PECYpChl

Ne n/n McTovHnk

12 http://www.lib.vsu.ru- 3nekTpoHHbIn kaTanor 3HB BI'Y

13 https://lanbook.lib.vsu.ru- AnekTpoHHO-6nbNMoTevHasn cuctema nagarenncrea «JlaHby
14 https://math.vsu.ru/wp/?page_id=937 — Cant dakynbreTta

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns Ansi CaMOCTOATEeNIbHOU paboThbl:

Ne n/n NcTouHmK
MuweHko A.C., domeHko A.T. Kypc anddepeHumansHon reometpum n tononornn. / A.C. MuulieHko,
1 A.T. domeHko A.T. - M.: duamatnut, 2010.- 512 c.

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

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

MonoxeHne o6 opraHM3auMmM camocTosTeNnbHOM paboTbl obyyarwuxcs B BopoHexckom
rocyaapCTBEHHOM YHMBEpPCUTETE

17. WHdoOpMaUMOHHbLIE TEeXHONIOrMu, MUcCNosb3yemMble Ans peanu3auum  y4yeOHom
AUCLUMNIUHBLI, BKNOYasa nporpamMmMmHoe obGecneyeHue v MHEPOPMaLUOHHO-CNpPaBOYHbIe
CUCTEMbI:

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTAHLMOHHbIX OOpasoBaTerbHbIX
TEXHOJTIOTUN.

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

18. MaTepuanbHO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCA KIAcC C KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXxoOMMbIM MPOrpaMMHbIM  OobecrneyeHneM, SNEKTPOHHbIMU y4ebHbIMM nocobusamn
3aKoHogaTeNbHO - NPaBOBOM M HOPMATUBHOW MOMCKOBOWM CUCTEMOWN, UMEKOLWMA BbIXOS B
rnobanbHyto ceTb.


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

19. ®OHA OLEHOYHbIX CPEeaAcTB:

OueHoYHbIe cpeaAcTBa ANA NpoBeAeHUs TeKyLEeNn U MPOMEXYTOYHOM aTTecTauum
Mopsgok  OueHkn OocBOeHMst  obydvarowmmmca  y4yebHOro martepuana  onpegenseTcs
cogepxxaHnem cneayrumx pasgenos AUCUUNIUHLI:

WHaukatop(bl)
Ne HaumeHoBaHuve pasgena
KomneTteHums(1) OOCTUXKEHNS OueHouHble cpeacTBa
n/n OncumnnvHbl (Moayns)
KOMMEeTEHLMM
1 Mnockne n NpocTpaHCTBEHHbIE OnK-1 OMK-1.1, OMK-1.2 JdomalHve 3agaHus,
KpuBble. KOHTponbHas pabota Ne 1
lMoBepxHOCTb, kKacaTeribHas JdomalHve 3agaHus,
2 nnockocTtb. MeTpuka kacaTernbHOM OrK-1 OlK-1.1, OMNK-1.2 | koHTponbHas pabota Ne 1
nnockoctu. MeTprka NnoBepXHOCTU
BTopas kBagpaTtuyHas copma. JdomalHne 3agaHus,
3 | HopmanbHas kpvBusHa OlK-1 OlK-1.2, OMNK-1.3 | koHTponbHas pabota Ne 1
NOBEPXHOCTW.
4 MHoroo6pasusi. OMK-1 OrlK-1.1, OlNK-1.2, | JomawHue 3agaHus,
OllK-1.3 KOHTponbHas pabota Ne 1
lMpomexyToyHas aTTecTauus 3a4eT BbICTaBNSAETCSA NpU
dopma KOHTpONA — 3a4éT yCnewHon caaye
KOHTPOMbHbIX paboT
lMpomexyToyHas aTTecTauus MepeyeHb BONPOCOB K
dopma KOHTPOIS - 3K3aMeH 9K3aMeHy

20. TunoBble OLEHOYHble cpeacTBa M MeTOAMYEeCKMe MaTepuanbl, onpegensiowue
npoueaypbl OeHUMBaHUA

20.1. TeKywun KOHTPOJb yCneBaemMocTun

KoHTponb ycneBaemMocTM MO AUCUMMINIMHE OCYLLECTBNSETCSs C  MNOMOLbIO  CrieaytoLmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo meme 1. [lnockue u npocmpaHCmMeEeHHbIE KPUBbIE

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

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

[lo_meme 2. [logepxHOCMb, KacamesnbHas naockocmb. Mempuka kacamesnbHOU M/10CKOCMU.
Mempuka nogepxHocmu

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

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

[lo meme 3 Bmopas kgadpamuyHas chopma. HopmarnbHas Kpusu3Ha nosepxHocmu

A.C. ®depgeHko. COoOpHMK 3agad no aunddepeHumansHOM reomeTpun: ydyebHoe nocobue /
®epneHko A.C .— M. : Hayka, 1979 .— 266 c.

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

1o meme 4. MHo2006pa3usi

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

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

MpumMepHbLIN NepeyvYeHb 3aaau AN KOHTPoNnbHOU paboTbl No1:

KoHTponbHO-n3meputenbHbin maTtepuan Ne 1.

3apaHue Ne 1

Teopema. NycTb X — TONONOrM4eCcKoe NPOCTPaHCTBO C Tononorven t, Y — Tononornyeckoe
NPOCTPaHCTBO C Tononornen o u F: X — Y — HenpepbiBHOE oTobpaxkeHne. Ecnv X koMnakTHoO,
TO 1 F(X) KOMNaKTHO.



3apaHue Ne 2
B npon3BonbHOM TONOMOrMYECKOM NPOCTPAHCTBE OTKPLIThIE M 3aMKHYTble MHOXECTBa CBA3aHbI
Apyr ¢ Apyrom cnegytowmnm obpasom:

a) 3aMKHYTOe MHOXEeCTBO Bcerga sBnseTcs AONONHEHNEM 4O HEKOTOPOro OTKPbITOro

0) 3aMKHYTOE MHOXECTBO Bcerfa ABnAeTcsa JOMNOMHEHNEM 00 BCEX OTKPbITbIX

B) 3aMKHYTO€ MHOXECTBO BCerja sABrseTcs nepeceyeHnem AByX OTKPbITbIX

r) NpaBuUIbHbLIM OTBET 3[eCb He yKa3aH

3apaHue Ne 3
KakoBa npasunbHasi opMynmnpoBKa KpUTepms HeNnpepbIBHOCTM O0ToGpaxkeHus f, 4encTByroLero
13 TONOMOrMYEeCKOro NpocTpaHcTBa X B TONOSIOrMYecKoe NpoCTpaHCTBO Y: oTobpaxeHue f
HenpepbIBHO Toraa v TONbKo Toraa, Koraa

a) npoobpas nboro oTKPbLITOro B Y MHOXeCTBa OTKPbIT B X

0) npoobpas Nboro 3amkHyTOro B Y MHOXeCTBa OTKPbIT B X

B) Npoobpa3s noboro OTKpbITOro B Y MHOXeCTBa 3aMKHYT B X

r) npoobpa3s nboro oTKPLITOro B X MHOXeCTBa OTKPbIT B Y

3apanue Ne 4
[Be noBepxHocTH r(u,v) 1 R(u,v) conpukacaroTcs, ecnm npu COOTBETCTBYIOLLEM BblibOpe cuctem
koopauHar (u,v)

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

0) OHM nepecekatoTCsl B HEKOTOPOM TOYKe (U*,v*) U B 9TOM TOYKE COBMAgaloT UX NepBble
YacTHble NPOU3BOAHbIE

B) OHM NepeceKkarTCa B HEKOTOPOM Touke (U*,v*) 1 B 3TON TOYKE COBNagalT UX nepsble
YaCTHble MPOU3BOAHbIE N BTOPbIE YaCTHblEe NPON3BOAHbIE

) OHW NepeceKkarTCa B HEKOTOPOWN ToYKe (U*,v*) N B 3TOM TOYKE COBMagatoT TOMbKO UX
BTOpbI€ YaCTHbIE MPOM3BOAHbIE

3apaHue Ne5. 3agaya Ha naTepky.

Ha tpeyronbHuke ABC B nnockocTu 3agaTtb CTPYKTYpPY OAHOMEPHOro rnagkoro MHoroobpasus,
T.e. NpeaobsBMTb TaKOW aTnac, 4YTO 3aMeHbl KoopauHAT MeXOy €ero kaptamu sBnsTCs
rnagkumun.

Tekywmin KOHTPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHMst y4yebHOro wmaTtepuana
TEopPEeTUYECKOro U NPakTUYEeCKOro xapakrepa, perynspHo OCyLLECTBNAEMYIO Ha 3aHATUAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHS CHOPMUPOBAHHOCTM MNPOMECCUOHANBbHBIX KOMMNETEHUMIA, 3HaHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHUIN, u3naraembix B Kypce.

3afaum TekyLero KOHTPOorns: NPOBECTU OLeHNBaHMe

1. YPOBHS OCBOEHUSI TEOPEeTUMYECKMX W NPaKTUYECKUX MOHATUM, HayuHbIX OCHOB
npodeccnoHanbHoOW AeATeNbHOCTY;

2. cTeneHn roToBHOCTM OBy4aroLlerocs NPUMEHATb TeopeTUYecKne U NpakTu4eckme 3HaHus u
npodeccnoHanbHO 3Ha4YNMMY0 MHOopMaL Mo, COOPMUPOBAHHOCTU KOTHUTUBHbBIX YMEHWIA.

3. nNpuOBpPETEHHbIX YMEHWN, NPOMECCUOHANBHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AEATENbHOCTMW.

Tekyuwinm KOHTPOSIb NpeAHasHayeH [Ans MNpoBEPKM Xoda W KadecTBa (popMMpoBaHUSA
KOMMNEeTEeHUNA, CTUMYNUpoBaHus Yy4ebHom paboTbl obyyaemblX W COBEpPLUEHCTBOBAHUSA
METOLMKN OCBOEHUNSA HOBbIX 3HaHUN. OH obecnevnBaeTcst NpoBeAEHNEM KOHTPONbHON paboThl.
B xome koHTponbHOM paboTtbl obyvarwemyca Bbigaetca KMM ¢ nepeyHem 3agaHui um
npegnaraeTcs pewnTb JaHHble 3adaHund. B xoae BbINOSHEHUS 3aaHUA Hemnb3s Nonb30BaTbCA
nobon NuTepaTypon U KOHCNEKTOM NEKLMIA, orpaHndeHme no spemeHn 90 MUHYT.




Ecnn Tekywas atrectaumss npoBOAUTCS B OUCTaAHUMOHHOM dopmaTe, TO  obyvarowmiics
AOIDKEH WMETb KOMMbIOTEP M AOCTYN B CUCTEMY «ONEKTPOHHbIN yHuBepcuteT». Ecnn y
obyuvaroLlerocs OoTcyTCTBYyeT Heobxogmmoe obopygoBaHuMe unuv AOCTYyN B CUCTEMY, TO OH
065a3aH coobwunTb npenogasatento o6 aToM 3a 2 pabounx AHA. Ha KoHTponbHylo paboTy B
AVCTAHUMOHHOM peXvnmMe OTBOOAUTCS OrpaHnyeHme no BpemeHn 120 MUHYT.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTodHaa aTtrectaums npefHasHadyeHa [N onpefeneHus YpoBHA OCBOEHWSA BCero
obbema  yyebHOM  AUCUUMNIUHLI. MpomexyToyHas  aTTectauuMss nNo  guCuunivHe
«dnddepeHunanbHas reomeTpusa n Tononorusi» NPoBoANTCA B (hopMe 3a4eTa 1 3Kk3ameHa.
[MpomexyTodHasa aTTecTauus, Kak npaBuio, OCyLLeCcTBNAeTCa B KOHUe cemecTpa. PesynbtaThl
Tekylwen artrectaumm oby4arowerocs no pewweHuo kadeapbl MOryT ObiTb ydTeHbl Mpwu
npoBefeHNM MPOMEXYTOYHOW aTtTectaumn. [lpy HecornacuuM CTydeHTa, emy [JaeTcsd
BO3MOXXHOCTb MPONTU MPOMEXYTOUHYHO aTTecTauuio (6es ydeTa ero Tekylwmx aTTectauuin) Ha
06X OCHOBaAHUSAX.

Mpn npoBedeHUM 3a4eTa y4YUTbIBAKOTCA pe3ynbTaTbl KOHTPOSbHOW paboTbl. [Ons nonyveHus
OLIEHKN «3a4TeHO» Ha 3a4yeTe Yy oby4varoerocs SOSMKHbI UMETbCS UMM OLIEHKN «3a4TeHO» Mo
KOHTPOSbHbIM paboTaM WM CTYAEHT LOSMKEeH peLlnTb COOTBETCTBYHLWME 3afaynm B xo4e
npoBefeHns 3ayeta. KoHTponbHada pabota — no 10 6annoB 3a Kaxayt nNpaBUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. MNpu nonyyeHUM He MeHee MONOBUHLI BansioB BbiCTaBAAETCA
OLEHKa «3a4YTEHOY.

Mpn npoBeageHnn ak3ameHa oby4aloLMNCa OOSMKEH OTBETUTbL Ha COOTBETCTBYIOLLME BOMPOCH! B
X0[Qe 3K3aMeHa.

[prMMepHbIN NepevYeHb BONPOCOB:

lnockasa kpuBas

KacatenbHbI BEKTOP

OnnHa gyrn. HaTtypaneHbli napameTp
KpnBusHa

Hopmarb kpnBon

Yron mexay KpuBbIMu

dopmynbl PpeHe

[MpocTpaHCTBEHHbIE KPVBbLIE

Penep ®peHe

0 | lNoBepxHoCTb. KacaTtenbHas nnockoCcTb
1 | NepBas kBagpaTuyHas oopma

2 KpvBu3Ha B JaHHOM HarnpasIieHuu

13 BTopaga kBagpatndHas doopma

14 | maBHble KPUBU3HbLI MOBEPXHOCTU

15 | Tvinbl TOMEK NOBEPXHOCTU

16 | 3amMblkaHWe MHOXeCTBa

17 | HenpepbiBHblE OTOGpaXeHus

18 | Nl'omeomopdunam

19 | [lencTteus Hag npoCTpaHCTBaAMU

20 | CBA3HOCTb

21 | Tononornyeckoe NPOCTPaHCTBO

22 | Tunbl TOMEK NPOCTPAHCTBA OTHOCUTENBHO AAHHOIO MHOXECTBA
23 | KomnakTHOCTb

24 | Tononornyeckne mMHoroobpasus

25 | Knaccudmkaums agBymMepHbIX MHOroobpasum

PR RPRPOIOINOGARWINEF




Bup arrecrauumn OueHKa Kputepumn oueHok
3avet 3auTeHo [nsa nonyyeHus 3a4eTa HEOOXOOMMO 3HATb OMNPELENEHNS OCHOBHbIX
NOHATUI Kypca, YMeTb UNMCTPUpoBaTh OTBET NpMMepamMu, 3HaTb
OCHOBHbIE TEOpEMBbI Kypca.
3avet He 3auyteHo Ecnn He BbINOMHEHO, NO KpanHen Mepe, OAHOW U3 YCNOBUKN 3a4eTa
Kputepuu oueHMBaHUA KOMNETEHLUUN LLkana oueHoK
MonHbIN 1 NpaBWIbHbIA OTBET Ha 06a Bonpoca bunera. OTnun4Ho
HeTo4HOCTM B OTBETE Ha BONpOCH! 6uneta. Xopouwlo
CyulecTBeHHble HegOYETHI B OTBETE Ha BOMpPOChI bunera. Y 00oBneTBOpUTENBHO
IMonHOCTBIO HE packpbIT, MO KparHeW Mepe, OAMH Bonpoc buneTta. HeypoBneTsoTensHO

20.3 ®doHA OUEeHOYHbIX cpeacTtB CcPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
peKomer,yeMblﬁ ﬂﬂf_l npoeegeHnNss AUNarHOCTU4eCKux pa60T
Nel. Habop T noIMHOMKECTE MHOMKECTEA X HASBIBASTCH TOMMWIOTHEN, ecliH oH 0ba1aeT
caeIyionuMe ceolicteaMu: (1) X # nycroe MHOMKECTBO BXOIAT B T,
(ii) obbenuHeHRe MOGOTD THEIA MHOMKECTE H3 T NPHHAIEKHT T,
(iii) nepeceueHne KOHEMHOIO THCIA MHOMKECTE H3 T HPHHAJIEHAT T.
Ecnn vabop 7 3a1aH, (X, T) HA3EIBAeTCH
a) TONOJIOTHYECKHUM IIPOCTPAHCTBOM;
6) JHHEHHBEIM TPOCTRAHCTBOM;
B) METPHUECKHM IPOCTPAHCTEOM,
W2 Touka rp TONOIOMHYECKOTO NPOCTPAHCTRA (X, T) HASHIBAESTCH HPeIelIbHON TOMKOI
vuoKecTBa A C X, eciin B mofoil &8 0KPECTHOCTH COMEDAKUTCH ToOUKa 03 A...
a) He PABHAS Ty}

0) pagHasi xg.

N3 Orofpaxkenne F HasmBaeTcd ... B Touke & € X, echH 118 Toboll 0KpecTHOCTH
U € ¢ Toukn f(z) BY cymecrsyer okpectHocTh V' € T Touku r B X Takasi, 470 H3 TOI'O,
uTo ToUKa & npuHalesxuT Voctenyer, aro f(2) upuaainexnt U,

a) HEeNpPEePLIBHBIM;

0) andbepeHIHPYEeMBIM,

Ned Tonosorndeckoe npocTpanceTeo (X, T) HasbIBaeTCs JIHHENHO CBAZHBIM, €CITH 00bIe
ero JIBe TOUKH MOMKHO COEJIHHHTE ... ITYTEM.

a) HEeNpPEePLIBHBIM;

0) NpepLIBHCTEIM,

Nohy Tonosgoruueckoe NPOCTPAHCTBO HASLIBASTCS KOMIAKTHEIM, €CIH H3 Nob0Tro ero
OTKPBRITOTO NOKPBITHA MOMKHO BRIJIETHTE ... HOJANOKPBITHE,

a) KOHeYHOe;

6] cudTHOE.

Nty HBnserca mm AaHHOE MHOMKEeCTEO TOINOJMOTHYeCKHM IIPOCTPaHCTEBOM: X IIPOHS-
BOIBHOE MHOMKECTBO, T COIAEHEHT BCe IMOIMHOMECTEA MHOMECTEA X7

Aa.

N7 Iyers A = [0.1]
TOrJIa MHOMKeCTBO BHyTpeHHux Todek [0, 1] pasno?

(0.1)

OTPE3Z0OK BelleCTEEHHOH NpaMoil Rl ¢ 0DBIMHOI TOmOIOTHE!,

Neg Tlyers X = B! ¢ obbiunoit Tonosorueit u A = (0, 1].A € X. Torna rparmna A
COCTOHT H3 TOUEK?

0,1

NeO IMyers X = B! ¢ ofwrunoli Tononorneit n A = (8,11], A C X. Toraa rpanmma A
COCTOHT H3 TOUEK?

8, 11

Nel0 fHeaserca au 1aHHOE MHOMKECTEO TONOJOTHYECKHM IpocTpaHeTeoM: X — npons-
BOJILHOE MHOMKECTBO, T COCTONT U3 JIBYX MHoxecTE X u (07

Aa




Kputepum un wkansl oueHnBaHua 3agaHm ®OC:

1) 3agaHug 3akpbITOro Tuna (BbIoop 04HOro BapuaHTa OTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUM TEKCT):

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

3) 3agaHug oTKpbITOro Tuna (4YmMcno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUU
ANarHoCTUYEeCKUX paboT C Lesibio OLEHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AaHHOMN
AUCLUUNIUHBI (3HAHUW, YMEHUN, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro dpakynsteta npotokosn Ne 0500-07
oT 29.06.2021 .
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