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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
MexaHuke; Teopna PyHKUUN 1 NPUITOXKEHUS

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

5. Kacbeapa, otBevarLan 3a peanusauymio aucumnnuubl: Kadgeapa anredpbl u
MaTeMaTuyeCckux MeTOA0B rMApPOANHAMUKN

6. CocTtaBMTENM NPOrpamMMmbl: JOLEHT, K.d.-M.H., TypbuH Muxamn Bayecnasosuy

7. PekomeHgoBaHa: HMC maTtemaTtudeckoro gpakynbteta npotokon Ne 0500-03
oT 28.03.2024 r.

8. YuebHbIN roa: 2025-2026 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 OuCyUMNIUHbI:

- O3HaKoOMIeHne C OCHOBHbIMW TOMOJIONTMYECKUMUN 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 mateMmaTnyecknx gucumniinH

10. MecTo y4yeb6HOM 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 OormkeH cBobOAHO BrafgeTb MaTemMaTMYEeCKUM aHanvM3oM, dfeMeHTaMu JIMHENHOW
anre6pbl, 06r1agaTb NONHLIMU 3HAHUSIMU KypCa aHanMTUYeCcKo reoMeTpun.

11. KomneTeHuun oby4arowerocs

, hopmMupyemMble B pesynbTate 0CBO€HUS AUCLUNIIUHbI:

Koga HassaHwue Koa(bt) WuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLeNTyarbHble 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 TOMONOrMn, 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 UHPOPMALIMOHHBIX
COBpPEMEHHbIX 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 TeopeTuyecknx | anddepeHumnanbHOM reomeTpumn n
3HAHWN TOMNonormm
BnageTtb: MeTogamMm camocTOSITENBHOTO
00yYeHMs HOBbIM 3HaHMAM U cnocobamu




TOnoJ10rnMn

MX NPUMeEHeHNs1 B obnactu
AnddepeHumansHoOM reoMeTpun un

12. O6bem AgucumnnuHbl B 3a4eTHbIX eAuHuuax/yacax B COOTBETCTBUM C Yy4YEOHbIM
nnaHom — 4/ 144.
Popma NpoMeXyTOHYHON aTTecTalum: 3a4€T, dK3ameH

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:

CBA3HOCTb

MHOXecTBa. HecBsA3HOe Tononorm4yeckoe NpocTpaHCTBO.
MyTb. JInHenHO cBSA3HOE NPOCTPAHCTBO. JlokansHO
CBSI3HOE MPOCTPAHCTBO.

Ne Peanusauus
n/n pasgena
HanmeHoBaHue pasgena OVCUUNMNWHBI C
CopeprxaHue pasgena AUCLMNIUHbI
AncumniinHbl NMOMOLLbIO
OHnawH-Kypca,
QYMK™*
1. Jlekumm
1 OnemMeHTbl Teopumn KoHeuHoe n 6eckoHeuyHoe MHOXecTBa. PaBHble https://edu.vsu.ru/
MHOX€eCTB MHoXxecTBa. NogmHoxecTBa. O6begnHeHue, course/view.php?i
nepeceyeHne, pasHOCTb, CUMMETPUYECKas Pa3HOCTb, d=27649
JeKkapToBOe Npon3BedeHNe MHOXECTB. DKBMBANEHTHbIE
MHoxecTBa. CYeTHble MHOXECTBA.
2 Tononornyeckne Tononorua. Tononornyeckune npoctpaHcTea. OTKPbITOE U
npocTpaHcTBa 3amkHyTOe MHoXecTBa. ObblYHas TONOMNorms, NnpumMepsbI.
Tononorua 3apuckoro. Npaeas n nesast Tononorun. basa
Tononorun. MHgyumMpoBaHHas Tononorns
3 OkpecTHoCTM. OTKpbITasi OKPeCTHOCTb. 3amblkaHue. NpenensHas,
MpegensHble, N30MMpoBaHHas!, BHYTPEHHSSA, rpaHUYHas TOYKM.
N30MMpPOBaHHbIe, BHelwHss oTkpbITas YacTb. [NOTHOE 1 HUrge He NNoTHoEe
BHYTPEHHME U MHOXeCTBa.
rPaHUYHbIE TOYKU
4 AKCHOMBI CHETHOCTM BTopas akcnoma cuetHocTu. CenapabenbHoe
npocTpaHcTBO. basa cuctemol okpecTHocTeN. [NepBas
aKCMoMa CYETHOCTM.
5 Akcunomebl otaenumoctn | Akcnoma Konmoroposa. Akcroma Xaycaopda. Teopema
TuxoHoBa. Manas nemma YpbicoHa. Teopema Y pbICOHa.
6 HenpepbiBHbIE HenpepbiBHOE 0TOOpaXkeHue Momeomopdunsm.
oToGpaXkeHust "loMmeoMopdHOE NPOCTPaAHCTBO.
TOMOMOrM4EeCKnX
NPOCTPaHCTB
7 MeTpudyeckue MeTpuyeckoe npoctpaHcTBo. HepaBeHcTBO Kowiu-
Tononoru4eckme ByHsikosckoro. HepaBeHcTBO MUHKOBCKOrO.
NpoCTpaHCcTBa MoaonpocTpaHCTBO METPUYECKOIO MPOCTPAHCTBA.
HenpepbiBHOE O0TOOpaXkeHne METPUYECKOTO
npocTtpaHcTBa. [omeomopdunsm.
8 CBaAsHoCTb M nokanbHas | OTaeneHHble MHOXecTBa. CBA3HOE 1M HECBA3HOE



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D27649&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D27649&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D27649&cc_key=

9 KomnakTHble MokpbiTe. OTKpbITOE NOKpbITUE. [NoanokpbITHE.
NnpocTpaHCcTBa KomnakTHoe npocTpaHcTBO. LieHTprpoBaHHas cuctema
MHOXECTB.
10 | KomnakTHOCTb B OTHOCUTENBHO KOMMAKTHOE MHOXeCTBO. CekBeHLManbHo
MEeTPUYECKMX KOMMaKTHOE MHOXECTBO.
NpoCTpaHCcTBax
2. MNMpakTnyeckne 3aHATUA
1 OnemeHTbl Teopumn KoHeuHoe n 6eckoHeuyHoe MHOXeCTBa. PaBHble https://edu.vsu.ru/
MHOXEeCTB MHoxecTBa. NoamHoxectBa. O6beanHeHue, course/view.php?i
nepecevyeHne, pasHOCTb, CUMMETpPUYECcKas pasHoCTb, d=20062
[eKapTOBOE NPOV3BEeAEHNE MHOXECTB. DKBUMBAIEHTHLIE
MHoXecTBa. CHETHblE MHOXECTBA.
2 Tononornyeckune Tononorus. Tononorndeckne npoctpaHcTea. OTKPLITOE U
npocTpaHcTBa 3aMKHyTOe MHoXecTBa. OBbl4Has TONonorusi, NPMMepbI.
Tononorua 3apuckoro. Npaeas n nesas Tononorun. basa
Tononormn. MHayumMpoBaHHas Tononorns
3 OkpecTHoCTH. OTKpbITast OKPeCTHOCTb. 3amblkaHue. MNpenensHas,
MpepenbHble, N30nMpoBaHHas!, BHYTPEHHSIS, rpaHnYHas TOUKN.
N30MMpOBaHHkLIe, BHeLUHsIst oTKpbITas YacTb. MNOTHOE U HUrae He NNoTHoe
BHYTPEHHME U MHOXeCTBa.
rpaHUYHbIE TOYKU
4 AKCMOMbI CHETHOCTU BTopas akcmoma cyetHocTU. CenapabenbHoe
npocTpaHcTBO. basa cuctembl okpecTHocTel. [NepBas
aKcMoMa CYETHOCTM.
5 Akcunombl otaenumoctn | Akcnoma Konmoroposa. Akcnoma Xaycgopda. Teopema
TuxoHoBa. Manas nemma YpbicoHa. Teopema YpbICOHa.
6 HenpepbiBHbIE HenpepbiBHOE oTObpakeHue 'omeoMopdusm.
oToGpaXkeHust "omeomopdHOE NPOCTPaHCTBO.
TOMOMOrM4EeCKNX
NpOCTPaHCTB
7 MeTtpunyeckne MeTpuyeckoe npoctpaHcTBo. HepaBeHcTBO Kowiu-
Tonosiornyeckme ByHsikoBckoro. HepaBeHCcTBO MUHKOBCKOIO.
npocTpaHcTBa MogonpocTpaHCTBO METPUYECKOTO MPOCTPAHCTBA.
HenpepbiBHOE OTOOpaxeHne METPUYECKOro
npocTpaHcTBa. [lomeomopdunsm.
8 CBAsHocTb 1 nokanbHasa | OTaeneHHble MHoXecTBa. CBA3HOE M HECBA3HOE
CBSA3HOCTb MHoOXecTBa. HecBA3HOe Tononormyeckoe nNpocTpaHCcTBO.
MyTb. JIMHENHO cBSA3HOE NPOCTPAHCTBO. JlokanbHO
CBSA3HOE MPOCTPAHCTBO.
9 KomnakTHble MokpbiTe. OTkpbITOE NOKPLITUE. MoANOKpPbLITHE.
npocTpaHcTBa KomnakTHoe npocTtpaHcTBo. LieHTpmpoBaHHas cuctema
MHOXECTB.
10 | KomnakTHOCTb B OTHOCUTENBHO KOMMAaKTHOE MHOXeCTBO. CekBeHLManbHo
METPUYECKMX KOMMaKTHOE MHOXECTBO.
NpoCTpaHCcTBax
13.2 Paspenbl gucunnnuHbl 1 BUAbI 3aHATUN:
Bugbl 3aHATMI (4acoB)
Ne HanmeHoBaHue pasgena
Jlabopa- CamocTtosTenb-
n/n OVCUUNIIUHBI Jlekuun | lMpakTuyeckue Bcero
TOpHbIE Has paboTta
1 ONEeMEHTbl TEOPUM MHOXECTB 3 3 4 10
2 Tononorn4yeckne NpocTpaHcTBa 3 3 4 10
3 OkpecTHocTu. [NpegenbHsble, 4 4 4
N305MPOBaHHbIE, BHYTPEHHUE U 12
rPaHUYHbIE TOYKU
4 AKCMOMBbI CHETHOCTU 4 4 4 12
5 AKCMOMbI OTOENUMOCTH 4 4 4 12
6 HenpepblBHblE OTOOpPaXXeHUs 3 3 4 10
TOMNOMOrM4YECKUX NPOCTPAHCTB
7 MeTpudyeckue Tononornyeckme 3 3 4 10
NpOCTpPaHCTBa




8 CBSI3HOCTb U NoKanbHas 4 4 4 12
CBA3HOCTb

9 KoMnakTHble NpoCcTpaHCcTBa 3 3 4 10

10 | KoMnakTHOCTb B METPUYECKMX 3 3 4 10
NpPOCTpaHCTBax
Ok3ameH 36
NToro 34 34 40 144

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHus AUCUMMINHBI UCNONbL3YKOTCA Takne Buabl y4ebHon paboThbl, Kak
nekunn, npakTuyeckne 3aHATUS, a Takke pasfnnyHble BUAbl CaAMOCTOATESIbHOWM paboThbl
oby4atomxca, Ha kotopyto oteoamtcs 40 yacoB. CamocTtosTenbHas ydyebHaa aesaTernbHOCTb
CTyoeHTOB Mo gucuunnuHe «[OudbdepeHunanbHas reomMeTpus U Tononorna» npegnonaraet
n3yyeHne pekoMeHOyemMon npenofaBaTenieM nuTepaTtypbl MO BOMPOCaM  MpPaKTUYECKUX
3aHATUA, CaMOCTOATENbHOE OCBOEHWE MOHATUAHOIO annapata M MNOArOTOBKY K TEKyLUMM
aTTectaumsaMm (KOHTpPonbHOM paboTe M BbINOSIHEHWUIO MNPaKTUYEeCKUX 3agdaHun). Ha nekumsx
pacckasblBaeTCs TeopeTMYeckMin MaTtepuarn, Ha NpPakTUYeCcKUX 3aHATUSIX peLuarTcs npumMepsbl
no TeopeTMyeckoMy MaTepuany, NPOYNTaHHOMY Ha JNEKLMUSIX.

Mpn n3yyeHuun kypca «OuddepeHumnanbHas reomeTpus 1 Tononormus» obyyarowmmcs cnegyet
BHMMATENbHO CMyLlaTb U KOHCNEKTUPOBATbL Matepuar, uanaraembli Ha ayauTOPHbIX 3aHATUSX.
Bonpocbl ayamMTOpHbIX 3aHATUIA OOCYXOAKTCHA Ha 3aHATUSIX B BUAE YCTHOro onpoca —
MHAMBMAOYaNbHOro U (bpoHTanbHOro. B xoae yCTHOro onpoca BbISBASKTCA AeTanu, KoTopble no
KaKMM-TO NpUYMHaM oKa3anuCb HeJOCTaTOYHO OCMbICIIEHHLIMU CTyAEHTaMu B XOA4e Y4YebHbIX
3aHATMA. TemM camMbiM OMNPOC BbIMOMHAET BaXHeuwune oby4valolyo, pasBuMBalOLLy0 U
KOppEeKTUpyoLwy ¢yHKLMK, NO3BOMSET CTyAeHTaM y4yecTb HefopaboTku 1 msbexaTtb UX npu
NoAroTOBKE K 3a4eTy U 3K3aMeHy.

Bce BbinonHsemMble CcTygeHTaMu CaMOCTOSATENbHO 3afaHus  (BbINOSIHEHWE KOHTPOSIbHOW
paboTbl) nognexar nocrneaywlwen npoBepke npenogasatenem. PesynbTaTbl TeKyLmX
aTTecTtauMi y4uTbliBalOTCA NpenoaasaTteneM npu npoBefeHUUM MNPOMEXYTOYHOM aTTecTauuu
(3ayeTa 1 ak3ameHa). [Ina NOHMMaHUA U KA4ECTBEHHOIO YCBOEHUS npeamMeTa pekomMeHayeTcs
crnepgyoLlas nocrnenosaTeflbHOCTb 4ENCTBUN.

1. MNocne kaxgow nekuum cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTudeckni matepuarn, BblydnTb BCe onpegerieHns n opMynmpoBKM TeopeMm, pasobpaTb
npuMepbl, pelleHHble Ha nekumn. [lepen cnefywowen nekumn obs3aTenbHO MNOBTOPUTH
Martepwuan npeabiayLen nekuuu.

2. lpn nogrotoeBke K MpakTUYECKUM 3aHATUSIM MOBTOPWUTb OCHOBHbIE MOHATUA NO Temam,
n3yunTb npumepbl. Pelwas 3agaydn, npegBapuTenbHO NOHATbL, KAKOW TeopeTuyeckui maTtepuan
HY)XXHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE penTb
npakTnyeckue 3agayu.

3. Bce Heobxoommble Onsi YCBOEHUSI Kypca MaTepuanbl pasMmelleHbl Takke Ha caunTte
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

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

a) OCHOBHas nutepartypa:

Ne n/n McTo4YHnK

1 3BsrvH A. B. Jlekumm no kypcy « Tononorusy: yuebHoe nocobue / A. B. 3edarvH, A. C. Bongeipes, M. W.
CrpykoB. — BopoHex: Nagatenbcknii gom BI'Y, 2023. — 68 c.
Bopucosuu 0. I'. BeegeHue B Tononoruto. / KO. I'. Bopucosuy, H. M. bninsHsikos, A. A. N3pannesuy, T.
H. ®omeHko.- Mocksa: JIEHAHL, 2015.- 448 c.

2

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n NcToYHnK
3 Bopucosud K. I'. Tononorms. Metoguyeckue ykasanum / HO. I'. bopucosuy, B. I'. 3esarvH, KO. T1.



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

ConosbeB. — MockBa: nsgarensctso MockoBckoro yHueepcuteta, 1982. — 96 c.

BnusHsakos H. M. OnemeHTbl Teopum MHOXecTB / H. M. BrninsHsakoB. — BopoHex: MNonurpadunyeckmii
ueHTp BI'Y, 2008. — 46 c.

uknux KO. E. Tononorus n anddepeHumansHasa reometpus / KO. E. Mnuknnx. — BopoHex:
JlTabopatopusa onepaTtuBHor nonurpadcum BIy, 2000. — 72 c.

B) MHpbOpMaLMOHHbIE 3M1IEKTPOHHO-06pa3oBaTeNbHblE Pecypchbl

Ne n/n NcToYHUK

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

13 https://lanbook.lib.vsu.ru- OnekTpoHHO-6MbNMoTeYHas cuctema usgarenscrea «J1aHby»
14 https://math.vsu.ru/wp/?page_id=937 — Cant dakyneTeta

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevyeHns Ansi CaMOCTOATENIbHOU paboThbl:

Ne n/n MCTOYHUK

1 3srvH A. B. Jlekumm no kypcy « Tononorusy: yyebHoe nocobue / A. B. 3esirvH, A. C. Bongeipes, M. W.
CT1pykoB. — BopoHex: Mzgatenbckuin gom BIY, 2023. — 68 c.

> Bopucosuy 1O. I'. BeegeHnue B Tononoruto. / HO. I'. Bopucosuy, H. M. bnnsuskos, A. A. N3pannesuy, T.
H. ®omeHko.- Mocksa: JIEHAH[, 2015.- 448 c.

3 MonoxeHne 06 opraHu3auMnm camMocTosATeNnbHOW paboTbl  obyvarowuxca B BopoHexckom
rocyaapCTBEHHOM YHUBEpPCUTETE

17. WHdOpMaUMOHHbLIE TEXHOMOrM1, ucnonb3yemMmble ANA peanu3aumm y4yeOGHoOMU
ANCLUMUNINHBLI, BKNOYasa nporpamMmMmHoe obecneyeHne u MHGOPMaLUOHHO-CNpPaBOYHbIe
CUCTEMbI:

OucumnnmHa MoXeT peanuaoBbiBaTbCA C NPUMEHEHUEM AUCTaHLUMOHHBLIX obpasoBaTenbHbIX
TEXHOMOrnN, Hanpumep, Ha nnatgopme «ONEKTPOHHbIN yHUBEpCUTET Blry»
(https://edu.vsu.ru/course/view.php?id=27649, https://edu.vsu.ru/course/view.php?id=20062)
lMNepeyeHb HeObxoanMMOoro nNporpamMmMHoro obecneyeHus: onepaumoHHas cuctema Windows mnnum
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepunanbHO-TeXHU4YeCcKoe obecnevyeHme AUCLUNIIUHDI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCA KacC C KOMMbOTEPHON TEXHMKOW, OCHALLEHHbIV
HeobXxoQMMbIM MNPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4eBHbIMM nocobusamn  un
3aKoHoZaTesflbHO - NPaBOBOM M HOPMaTUMBHOW MOMCKOBOW CUCTEMOW, MMEILLMW BbIXO4 B
rnodanbHyo ceTb.

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:

OueHouYHbIe cpeacTBa ANA NpoBeAeHUs TEKYLLEN N MPOMEXYTOYHOWN aTTecTauumn
MopsgoKk  OuEeHKM OcBOeHusi  obyyarwmmmucss yd4yebHOro martepuana  onpegensiercs
cogepXxaHnem cneayrumx pasgenos AUCUUNNNHGIL:

No H Wugmkatop(bl)
o auMeHoBaHuWe pasgena
KomneTteHums (1) JOCTKEHUs OueHouHble cpeacTBa
n/n ONCuUNMHbI (Moayrns)
KOMMeTEeHLNN
1 OneMeHTbl TEOPUM MHOXECTB onK-1 OMK-1.1, OMK-1.2 [omallHne 3agaHus,
KOHTpOIbHasa paboTa
2 Tononornyeckne NnpocTpaHcTBa OMK-1 OMK-1.1, OMK-1.2 [omawiHne 3aganus,
KOHTpOIbHasa paboTa
3 OkpecTHocTu. [NpegenbHble, [omawiHne 3aganus,
N30MMPOBaHHbIE, BHYTPEHHUE U OrlK-1 Or1K-1.2, OMNK-1.3 | koHTponbHasa paboTta
rPaHNYHbIE TOYKM
4 AKCUOMbI CHETHOCTU OrlK-1.1, OlNK-1.2, | DomalluHue 3agaHus,
OrlK-1
Ol1K-1.3 KOHTpOIbHasa paboTa
5 AKCMOMBI OTAENNMOCTHU onK-1 OMK-1.1, OMK-1.2 [omallHne 3agaHus,
KOHTpOIbHasA paboTa
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6 HenpepbiBHbIE 0OTOBpaXeHNs [omallHue 3aganHus,

OrlK-1 OrlK-1.1, OMNK-1.2
TOMONOMMYECKNX MPOCTPAHCTB KOHTpOnbHasa paboTa
7 MeTpudyeckue Tononornyeckme onK-1 OMK-1.2, OMK-1.3 [omaluHne 3agaHus,
npocTpaHCcTBa KOHTpOnbHasa paboTa
8 CBSI3HOCTb U NOKanbHasi CBA3HOCTb OrlK-1.1, OMNK-1.2, | OomalluHue 3agaHus,
OrlK-1
OlK-1.3 KOHTponbHas pabota
9 KomMnakTHble npocTpaHcTBa [omaluHne 3agaHus,

OnK-1 OrnnK-1.1, OMNK-1.2
KOHTponbHas pabota

JJomaluHne 3aganHus,

10 KoMnakTHOCTb B METPUYECKMX

OlK-1 OlK-1.1, OMK-1.2

NpoCTpaHCTBax KOHTpoOsbHasi paboTta
[MpomexyToyHas aTTecTaums 3ayeT BbICTaBnseTca Npu
dopma KOHTpONA — 3a4éT ycneLHon caaye
KOHTPOSbHbIX paboT
[MpomexyTouHasa aTTecTaums [MepeyeHb BONpOCOB K
dopma KOHTPONS - 9K3aMeH 9K3aMeHy

20. TunoBble OUEHOYHble cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OeHMBaHUA

20.1. TeKywuin KOHTPOSb yCNneBaeMocTu

KoHTponb ycneBaemocT noO AUCUMNIIMHE OCYLLUECTBNSAETCA C MOMOLLbIO  CreayroLmnx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[o meme 1. QnemeHmMbI mMeopuu MHOXecme

3armH A. B. Jlekuumn no kypcy «Tononorusy»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTtenbckmui gom BI'Y, 2023. — 68 c.

3apanunsa NeNe 1-14

[lo meme 2. Tononoau4yeckue npocmpaHcmea

3armH A. B. Jlekuun no kypcy «Tononorusi»: y4yebHoe nocobuwe / A. B. 3earmH, A. C.
Bonabipes, M. N. CtpykoB. — BopoHex: U3pgaTtenbckmui gom BI'Y, 2023. — 68 c.

3apanua NeNe 1-22

[o meme 3. OkpecmHocmu. [lpedesibHbIe, U30/1UPOB8aAHHbIE, BHYMPEHHUE U 2paHUYHbIE MOYKU
3armH A. B. Jlekuun no kypcy «Tononorusi»: y4ebHoe nocobue / A. B. 3earmH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTtenbckmuii gom BIY, 2023. — 68 c.

3apaHma NeNe 1-18

1o meme 4. AKcuombl cHemMHocmu

3armH A. B. Jlekuum no kypcy «Tononorusy»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: UspgaTenbckmun gom BI'Y, 2023. — 68 c.

3apaHmsa NeNe 1-8

o meme 5. Akcuombl omdenumocmu

3armH A. B. Jlekuum no kypcy «Tononorus»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: 3pgaTtenbckmuii gom BI'Y, 2023. — 68 c.

3apanua NeNe 1-15

[lo meme 6. HenpepbiHbIe 0mobpaxeHusi Mornos02u4eCKUX MpPocmpaHcme

3BarmH A. B. Jlekuum no kypcy «Tononorus»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTtenbckmii gom BI'Y, 2023. — 68 c.

3apanua NeNe 1-20

[lo meme 7. Mempuyeckue momnosiio2u4yeckKue npocmpaHcmea

3BarmH A. B. Jlekuun no kypcy «Tononorus»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTtenbckmii gom BI'Y, 2023. — 68 c.

3agaHusa NeNe 1-13

1o meme 8. Ces3HOCMb U JIOKa/lbHasi C8s13HOCMb

3armH A. B. Jlekuun no kypcy «Tononorusi»: y4ebHoe nocobue / A. B. 3earuH, A. C.
Bongbipes, M. . CtpykoB. — BopoHex: N3gaTtenbckuin gom BI'Y, 2023. — 68 c.

3agaHusa NeNe 1-16

o meme 9. KomnakmHble npocmpaHcmea




3armH A. B. Jlekuun no kypcy «Tononorus»: yyebHoe nocobue / A. B. 3earmH, A. C.
Bonabipes, M. N. CtpykoB. — BopoHex: U3pgaTenbcku gom BI'Y, 2023. — 68 c.

3apaHue: Pasobpatb npumepsbl 9.4-9.6

[lo meme 10. KomnakmHocmb 8 MempuYeCcKuUX npocmpaHcmaeax

3armH A. B. Jlekuum no kypcy «Tononoruax»: ydyebHoe nocobue / A. B. 3earuH, A. C.
Bonabipes, M. N. CtpykoB. — BopoHex: U3pgaTtenbckun gom BI'Y, 2023. — 68 c.

3apaHue: [lokasaTtb Cneacteune 10.1

MpuMepHLIN NepeYeHb 3aga4 AN KOHTPOJIbHOWN PaboThbl:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

3apaHue Ne 1
Teopema. NycTb X — TONONOrM4yeckoe NPOCTPaHCTBO € Tonosormen t, Y — Tononornyeckoe

NPOCTPaHCTBO € Tononornen o n F: X — Y — HenpepbiBHOE oToOpaxeHme. Ecnn X komnakTHO,
TO 1 F(X) KOMNakTHO.

3apaHue Ne 2
B npon3BonbHOM TONOMOrMYECKOM NPOCTPAHCTBE OTKPbLIThIE U 3aMKHYTblE MHOXECTBa CBSA3aHbl
ApYyr C Apyrom crneayrowmm obpasom:

a) 3aMKHYTOEe MHOXECTBO Bcerga sBnseTcsa AoNOSfIHEHNEM 4O HEKOTOPOro OTKPbITOro

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

B) 3aMKHYTO€ MHOXECTBO BCeraa siBnsieTcs nepecevyeHmeM AByX OTKPbITbIX

r) NpaBUIbHbIA OTBET 34ECb HEe ykasaH

3apaHue Ne 3
KakoBa npaBunbHasa oopmynmpoBKa KpUTepusi HENPepbIBHOCTU 0TOBOpaxkeHus f, gencTeyoLero
13 TONONOMMYECKOro NPOCTpaHCcTBa X B TONOMOrMYyeckoe NpocTpaHcTBo Y: oTobpaxeHue f
HenpepbIBHO TOrAa U TOMbKO Toraa, korga

a) npoobpas nboro OTKPLITOro B Y MHOXECTBA OTKPbLIT 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 nosepxHocTyn r(u,v) n R(u,v) conpukacalTcs, ecrniv npu cCOOTBETCTBYHOLLEM BbIOOpE CUCTEM
koopauHart (u,v)

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

0) OHM nepecekaloTcsl B HEKOTOPOM TOYKe (U*,v*) U B 9TOMN TOYKE COBMAgalT UX NepBble
YacTHblE NMPOM3BOAHbLIE

B) OHM NepeceKkarnTCsa B HEKOTOPOM Touke (U*,v*) 1 B 3TON TOYKe coBMNagarT UX nepeble
YacCTHblE NPOM3BOAHLIE N BTOPbIE YaCTHbIE MPON3BOAHbIE

) OHW NEePECEKATCA B HEKOTOPOW TOYKe (U*,v*) N B 3TOM TOYKE COBMaAalT TOSbKO NX
BTOpPbIE YaCTHbIE NPOM3BOAHLIE

3apaHume Ne5. 3agaya Ha naTepky.

Ha tpeyronbHuke ABC B nNnockocTy 3agaTtb CTPYKTYPY OOAHOMEPHOrO rnagkoro MHoroobpasus,
T.e. NPeabsBUTL TakoOW artnac, YTO 3aMeHbl KOOpAVHAT MeXay €ero kKapTamMmun SBnsalTCS
rnagkumu.

Tekywnn KOHTpONnb nNpeacrtaBnget cobou NpOBEpKy YycBOeHus y4ebHOro martepuana
TEOpPEeTUYECKOro N NPaKTUYECKOro Xxapakrepa, perysispHoO OCyLLECTBIISEMYIO Ha 3aHATUAX.



Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHSA CCOPMUPOBAHHOCTM MNPOdECCUOHANTbHBLIX KOMMETEeHUMIA, 3HaHUN U
HaBbIKOB AEATENbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3afaun TekyLlero KOHTponA: NPoBeCTU OLeHNBaHne

1. YpPOBHS OCBOEHUSI TEOPEeTUYECKUX U MNPaKTU4ECKMX MOHATUW, HayYHbIX OCHOB
npodeccnoHanbHOW AeATEeNbHOCTY;

2. cTeneHn roTOBHOCTM ObByyalroLeroca NnpuMeHsTb TeopeTuYeckme N NpakTuyeckne 3HaHna m
npodeccuoHanbHO 3Ha4YMMyH MHOopMaL Mo, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUN.

3. nNpuOBpPEeTEHHbIX YMEHUW, NPOdECcCUOHaANbHO 3HaYUMbIX ANd  NpodeCcCMOoHanNbLHON
DesaTenbHOCTH.

Tekylwnn KOHTPOSMb MNpeAHa3HayeH nAans npoBEpPKM Xoda W KadecTBa (hopMmpoBaHUs
KOMNeTeHUnn, CTUMynupoBaHus Yy4debHon paboTbl obyy4aeMbix W COBEpPLUEHCTBOBaHUSA
METOOMKN OCBOEHUSI HOBbIX 3HaHUN. OH obecnevnBaeTca NPoBeAEHNEM KOHTPONbHOM paboThbl.
B xoge koHTpomnbHOM paboTbl oby4varuwemycs Bbigaetca KMM ¢ nepedyHem BOMPOCOB U
npeanaraeTca OTBETUTb Ha [daHHble BOMNPOCbl. B xode BbINONMHEHWS 3aaHUn Henb3sA
Nnosib30BaTbCs NUTEPATYPON N KOHCNEKTOM FTIEKUNIA, OrpaHnyeHne no speMeHn 90 MUHYT.

Ecnn Tekywasa attectauusi nNpoBOAUTCS B OUCTaHUMOHHOM (popmaTte, TO  oby4varowmincs
AOIDKEH MMETb KOMMbIOTEP W OOCTYN B CUCTEMY «OMEKTPOHHbIN yHMBepcuTeT». Ecnn y
oby4atowierocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnuM AOCTYyn B CUCTEMY, TO OH
06s3aH coobwntb Npenogasatenito 06 aTom 3a 2 paboumx AHA. Ha KOHTpoOnbHyk paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCA orpaHuveHmne no spemeHn 120 MUHyT.

Kputepun oOuUEHKM KoMneTeHUMn (pe3ynbTaToB OOy4YeHUs)) npu  TeKyluew
aTTecTauum (KOHTponbLHOW paboTe):

— OLEHKa «OTMMYHO» BbICTABMISAETCA, €CfiM He MeHee YeM Ha 4eTblpe MATbIX BCex
3aflaHU  KOHTPOmNbHOW paboTbl AdaHbl MNpaBufibHble, MOMHble W  rNybokMe OTBeThI,
packpblBalowe yBepeHHOe 3HaHuWe CTYAEHTOM MOHATUA, 3aKOHOMEPHOCTEW, NPUHLMMOB,
hakToB, coAepXallMxca B KOHKPETHbIX MaTepuarnax rno TeMe; BbICOKY0 COPMUPOBAHHOCTb Y
HEero aHanuTUKO-CUHTETUYECKMX onepauni nU KX YCrnewHoe MNpUMEHEHUe Mpu U3NOXEHUN
n3yyaemoro maTtepuana,

— OLEHKa «XOpOLLO» BbICTaBMSAETCS, €CNN HE MeHee YeM Ha [Be TpeTu BceX 3afaHun
KOHTPONbHOW paboTbl AaHbl MpaBufibHble, MNOSIHble W rNybokue OTBeThl, pacKpbiBaloLine
[OCTaTOMHOE 3HaHWe CTYOEeHTOM MNOHATUWA, 3aKOHOMEPHOCTEW, NPUHUMMOB, (aKToB,
coAepXallmMxca B KOHKPETHbIX MaTepuarnax no Teme; XOpolwyk CPOPMUPOBAHHOCTb Y HEro
aHarNUTUKO-CUHTETUYECKUX onepauun U B LEeNoM X afekBaTHoOe NpUMEHEHNe NpU U3NOXEHUU
n3y4yaemoro maTtepuana,

— OUEHKa «y[0BNeTBOPUTENBHO» BbICTABNAETCS, €CIN NPaBUSIbHO BbINOSIHEHO HE MeHee
NMOMOBWHbI BCEX 3afaHui KOHTPONbHOM paboTbl, MpM 3TOM [OMNyckaeTcss HeaocTaTtoyHas
nofiHoTa M rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaH HeobxoauMbIn
MWUHUMYM 3HAHWUAN MNOHATUA, 3aKOHOMEPHOCTEW, NPUHUUNOB, AKTOB, COAepXalluxcs B
KOHKpPETHbIX MaTepuanax no Teme; cnabad CcgOpMMPOBAHHOCTL Y HEro aHanuTuKo-
CYHTETMYECKUX Onepaunn, 3aTpyaHEHWA B WX MNPUMEHEHUN MNPU U3MOXEHUU U3Yy4aemMoro
mMaTepuana,

— OLUEHKa «HeyaOBMeTBOPUTENBHO» BbICTABNAETCHA, €CNU C MUHMMANbHO HEOOXOANMbBIM
YPOBHEM peLLUEHNs BbIMOSTHEHO MEHee MONOBUHbI BCEX 3a4aHW KOHTPOSbHOW paboTbl, OTBETHI
AEMOHCTPUPYIOT ~ HE3HaHMe WU MNOBEPXHOCTHOE  3HAaHWE  CTYOEeHTOB  MOHATUMN,
3aKOHOMEPHOCTEN, NPUHLUMNOB, (PaKTOB, COAEPXALLUMXCA B KOHKPETHbIX MaTtepuanax no teme;
HecOpMUPOBAHHOCTb Y HEr0 aHaNMUTUKO-CUHTETUYECKUX Onepauuni.

KonuyecTtBeHHas LWKana oueHoK:



— OLleHKa «OTNUYHO» BbICTaBNSAETCH, ecnn 6e30WndoYHo BbinonHeHo He mMeHee 80%
3a[laHn KOHTPONbHOM paboTbl, KAYECTBO PeLUEHUsT KOTOPbIX COOTBETCTBYET KPUTEPUIO OLIEHKM
«OTIINYHOY;

— OLEHKa «XOpOoLLO» BbiCTaBnsieTcs, ecrnv 6e30wmnboYHO BbINONIHEHO HE MeHee 66% n He
6onee 79% 3agaHUM KOHTPOSbHOW paboTbl, KAYeCTBO pPELLUEHUS KOTOPbIX COOTBETCTBYET
KPUTEPUSM OLIEHKN «XOPOLLOY;

— OUEHKa «yOoBNeTBOPUTENbHOY» BbICTaBNsieTCs, ecnn 6e30WwnboYHO BbLINOMIHEHO He
meHee 50% un He Gonee 65% 3agaHUN KOHTPONBbHOW PabOTbl, KAYECTBO PELUEHUS KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKN «YAOBMETBOPUTENBHOY;

— OLEHKa «HeyaoBNeTBOPUTENbHOY» BbICTaBMSETCs, ecnn 6e30WwWnboYHO BbINOSTHEHO MeHee
50% 3agaHui KOHTPONbHOM paboTbl, KAYECTBO PELUEHUSA KOTOPbIX COOTBETCTBYET KPUTEPUAM
OLEHKN «HEeYyL0BNETBOPUTESNBHOY.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTouHas aTtTecrtaumnsa npegHasHavyeHa aOns onpefeneHus YpoBHS OCBOEHMSI BCEro
obbema  y4ebHOM  aucuunnuHbl.  [lpomexyTouyHaa  aTTectauMs N0 AUCUMNAMHE
«OdnddepeHunanbHas reoMeTpusa 1 ToNonorms» NPOBOANTCSA B hopMe 3a4eTa 1 3K3amMeHa.
lMpomexyTouHast aTTecTaumsi, kKak NpaBuo, OCYLLECTBNSAETCA B KOHLE cemecTpa. PesynbTaThl
Tekywen arrectaumm obydalrollerocs no peweHno kadegpbl MOryT ObiTb YYTEHbl Mpu
npoBedeHnM MNPOMEXYTOYHOM aTtTecTaumn. [lpu Hecormacum CTygeHTa, emy paeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywmx aTTectauun) Ha
06X OCHOBaAHUAX.

Mpn npoBedeHUN 3a4eTa Y4MTbIBAOTCA pe3yrbTaTbl KOHTPOSbHOW paboTbl. [ns nonydeHus
OLIEHKM «3a4yTeHO» Ha 3a4yeTe y obyyaloLerocss 4OMKHbI UMETbCS UM OLIEHKN «3a4TEeHO» Mo
KOHTPOMbHbIM paboTamM WM CTYAEHT LOSMKEeH peLlnTb COOTBETCTBYHLLME 3ajaynm B xoge
nposefeHns 3ayeta. KoHtponbHada pabota — no 10 6annoB 3a Kaxayto npaBuUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. Npu nonyyeHUn He MeHee MNOSIoBUHbLI 6annoB BbICTaBNSETCS
OLIEHKa «3a4TEHOY.

Kputepumn oueHnBaHuMsa KOMNeTeHLUN LLikana oueHoOK
«3ayTeHo» BbICTaBMSAETCA CTYAEHTY, KOTOPbIA MPOYHO YCBOWM NPEedyCMOTPEHHbIN | «3a4TEHO»
nporpamMmmHbI MaTepuvan; nokasarn rnybokMe cucTemMaTu3MpoBaHHble 3HaHWS, BnageeT
npuMeMamMm paccyXaeHns U COMOCTaBMSIET MaTepman U3 pasHbIX UCTOYHUKOB: TEOPUIO
CBsI3bIBA€T C MpPaKTUKOW, APYrMMM TEMamMu [aHHOro Kypca, ApYrux wusydaembix
npeameToB; 6e3 oWnBOK BbINOMHUI NPaKTUYeCcKoe 3aaaHue.

O6Gs3aTenbHbIM YCMOBMEM BbICTABNEHHOW OLEHKN SIBMSETCA NPaBWUMbHOE peLleHue
KOHTPOSbHbIX paboT, cuctematTvyeckass akTuBHas paboTa Ha FEKUMOHHbIX U
NPaKTUYECKNX 3aHATUSIX.

«He 3auyTeHO» BbicTaBnseTca CTygeHTy, KOTOPbIA He cnpaBurce ¢ 3agaHusamu buneta, | «He 3adyteHo»
B OTBETax Ha Apyrve BONpOChl AOMNYCTUN CYLLECTBEHHbIE OLIMOKM. He MOXeT OTBETUTL
Ha [OMNONHUTENbHbIE BONPOCHI, NPEANOXEHHbIE NPENodaBaTENEM.

Mpn npoBeaeHnn ak3ameHa oby4aoLLMNCA OOSMKEH OTBETUTL Ha COOTBETCTBYHOLLME BOMPOCHI B
X0[e 3K3aMeHa.

[1pMepHbIN NepevyeHb BOMPOCOB:

KoHe4yHoe 1 6eckoHevyHoe MHOXecTBa. PaBHble MHOXecTBa. NogMHoXecTBa.
O6beanHeHne, nepecevyeHne, pPasHOCTb, CUMMETPUYECKasi Pas3HOCTb, AEKapTOBOE
Npon3BeaeHNE MHOXECTB. OKBMBAsNEHTHbIE MHOXeCTBA. CYETHbIE MHOXECTBA.
Tononorua. Tononornyeckne npoctpaHctea. OTKPbITOE M 3aMKHYTOE MHOXECTBA.
O6biyHaa Tononorusa. Tononorma 3apuckoro. [MpaBasa u nesas Tononorun. basa
Tononornn. MHgyumMpoBaHHasi Tononorns

OTKpbITast OKPECTHOCTL. 3amblkaHue. MNpenensHas, M30NMpoBaHHaA TOYKN.
BHYTpeHHSAA, rpaHndHas Toukn. BHewHss oTkpbiTad 4vacTb. [1noTHOE M Hurge He
NIOTHOE MHOXECTBA.
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BTOpaFI akKCnMomMma CHEeTHOCTMU. Cenapa6eanoe NPOCTPaHCTBO.

7
8 basa cuctembl okpecTHocTen. [lepBasi akcmoma CHETHOCTU.
9 Akcnoma Konmoroposa. Akcnoma Xaycgopda. Teopema TuxoHoBa.

10 | Manas nemma YpbicoHa. Teopema YpblCOHa.

11 | HenpepbiBHOE oTob6paxeHue Tomeomopcunsm. f[omeomopdHOE NPOCTPaHCTBO.

MeTpudeckoe npocTpaHcTBO. HepaBeHcTBO Kowwu-ByHsakoBckoro. HepaBeHCTBO
MwnHkoBcKoro. ognpocTpaHCTBO METPUYECKOrO NPOCTPaHCTBA.

13 HenpepbiBHOE 0TOOpaXxeHne MeTprUYecKoro NnpocTpaHcTea. flomeomopduram.

14 OtpeneHHble MHOXecTBa. CBA3HOE N HECBA3HOE MHOXECTBA.

HecBasHoe Tononornyeckoe npocTpaHcTBO. [MyTb. JIMHEHO CBSA3HOE NPOCTPaHCTRO.
JNlokanbHO CBSI3HOE MPOCTPAHCTBO.

16 | MNokpbiTne. OTKpbITOE NOoKpbITUE. [NognokpbITHe.

17 | KomnaktHoe npocTpaHcTBo. LieHTpupoBaHHasi cuctemMa MHOXECTB.

18 OTHOCUTENBbHO KOMMAKTHOE MHOXECTBO.

19 CekBeHuManbHO KOMMaKkTHOE MHOXECTBO.

[ns oueHnBaHnA pesynbTaTtoB 00y4YeHNS Ha 9K3aMeHe UCMONb3YyTCS creayrouime
nokasartenu:

1) 3HaHMe TeopPEeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agauu

3) YMEHUS NPUMEHSATL 3HaHUS B NPodyeccruoHansHom cqepe;

4) ycnewHoe NpoxoXaeHne TeKyLlen atrectaunm.

[ns oueHMBaHWs pe3ynbTaToOB dK3aMeHa UCMNONb3YyeTCA wWkKasa: «OTANYHO», «XOPOLLOY,
«y[0BNETBOPUTENBHOY», KHEYAOBIETBOPUTESTBHOY.

CooTHOLIEHNE nokasaTenemn, KPUTEPUEB U LLKAnNbl OLLlEHUBAHNA pe3ynbTaToB O0y4eHUs
nokasaHbl B criegytoLlen tabnuue:

YpoBeHb
Kputepun oueHMBaHNsE KOMNETEHLNN cchopmumpoBaH | LLkana oueHok
HOCTU
KOMMNeTeHLUN
MonHoe cooTBeTCTBME OOY4aOLWMMCH BCEM MoBblweHHbIn | OTNMYHO

nepeyvmcrieHHbIM NnokasaTensm no KaKgomy M3 BONPOCOB KOHTPOSbHO- | YPOBEHb
n3MepuTenbHOro Matepuana.

O6yvarowmncsa B nNonHoNn Mepe BriageeT MOHATUAHBLIM  annapaTtom
OaHHOM ob6nactn Hayku (TeOPeTMYECKMMW OCHOBaMM OUCLIMMIIMHDI),
crnocobeH WNNCTpMpoBaTb  OTBET  MpuMMepaMu, MNPUMEHATb
TEOpPETUYECKNE 3HAHMSA ANSA pPeLleHNss MPaKTMYeckux 3agad B obnactu
Kypca, CTyOeHT ymeeT paboTtatb C pasfuyHbIMU WUCTOYHMKaMMU
Hay4yHOW WHGOpMaLMK, TPaMOTHO W MPaBWIbHO MpeacTaBnsieT CBOU
peaynbTaTtbl, NPaBuUibHO 0TBeYaeT Ha Bonpockl KM

HecooTBeTcTBME OTBETa 0OGy4YalOLEerocs OgHOMY M3 MEPEYUCIIEHHbIX BaszoBbin XopoLwuo
Bbllle nrokasatenem (K OOHOMY K3 BOMPOCOB  KOHTPOJSIbHO-

N3MepUTENbHOIo MaTepuana) n npaBuIbHbIN oTBeT Ha YPOBEHb
[OOMNONHUTENBHbIN BONPOC B Npeaenax nporpamMmmbi.

nnn

HecooTtBeTcTBME oTBeTa obyvawuleroca nobbiM  OBYM U3
nepeyvrcreHHbIX nokasatenen (NMbo AByM K ogHOMY Bonpocy, nnbo no
OOHOMY K  KaXdOMy  BOMPOCY  KOHTPONbHO-U3MEPUTENBHOIO
mMaTtepuana) u npaBurbHbIE OTBETbI Ha ABa AOMOMHUTENbHBIX BONPOCa
B npegenax nporpaMmbi.

HecooTteeTcTBME oTBeTa 06yqarou.|,eroc;| nobbIm OByM n3 HODOFOBbIIZ yD,OBJ'IeTBOpI/I-
nepeyuncrieHHbIX nokasartenen n HerlpaBVIJ'IbeII?I OTBET Ha | ypoBeHb TelnbHO
OOMOMNHUTENbHbLIN BOMpPOC B npeaenax nporpamMmmebl.
I




HecootBeTcTBMe oTBeTa  obyvawuierocd nobbiM  Tpem 13
nepeyncrieHHblX rnokasatenen (B pasnuuHbIX KOMOWHaUMsX no
OTHOLLIEHMIO K BONPOCaM KOHTPOMbHO-U3MepUTeNnbHOro Matepuana).

HecooTBeTcTBME OTBEeTa 06y4aloLlerocs niobbiM 13 NepeyYncrieHHbIX | — Heynosneteopu
nokasatenei (B pasnuyHbIX KOMBUHALMAX MO OTHOLLEHUIO K BONpocam TenbHO
KOHTPONbHO-U3MepPUTENBHOro MaTepuana).

20.3 ®doHA OueHOYHbIX cpeacTtB CPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
peKOMeHAyeMblﬁ ana I:IpOBe,D,EHVIﬂ ANarHoCTn4eckKux pa60T

Nel. Habop 7 no/IMHOMKECTE MHOMECTRA X HASRIBAETCH TONOIOrHE, eciii oH ob/1a1aeT
coeayonuMi ceoiicteamu: (1) X # ycroe MHOMKECTBO BXOIAT B T

(i) ofbeauHEeRHE MODOTO THEIA MHOMKECTE H3 T NPHHAJJIEKHT T;

(iii) nepeceueHre KOHEUHOTO YHCIIA MHOMECTE W3 T IPHHAJIEHKAT T.

Ecnn wabop 7 3ajaan, (X, 7) Ha3eIBaeTCH

4) TONOJIOTHYECKHM IPOCTPAHCTBOM;

0) JMUHelHEIM TPOCTPAHCTBOM;

B) METPHYECKHM IIPOCTPAHCTROM.

N2 Tovka Ty TONOJOIHIECKOro HpocTpadeTia (X, T) HA3BIBAETCS NPeIebHON TOTKOl
muoxecTsa A C X, eci B noboil ee OKPECTHOCTH COMEDPMHATCH TOYKA U3 A...

a) He paBHas To;

0) paBHas Tg.

N3 Orobpaskenne F' HaswlBaeTcd ... B Touke © € X, ecil 8 mioboll OKpecTHOCTH
Il € o toukn f(z) B Y cymecrByer okpectHocTs V€ 7 toukn B X Takasi, 9T0 W3 TOTO,
410 TOUKa T’ npHHaexRaT V' ocaenyer, aro f(z') upuHagmexat U,

4) HENPEPbIBHBIM;

0) nnddepeHTHpYEMBIM.

Ned Tononoruueckoe npocrpadeTeo (X, 7) HasbIBaeTCs JTHHEITHO CBASHBIM, €CIH J100bIe
ET0 JIBE TOUKH MOMKHO COEIHHHTE ... ITYVTEM.

a) HENPEPLIBHBIM;

©) NPEPBIBHCTEIM,

Neh Tonosorgyeckoe NPOCTPAHCTBO HASBIBAETCH KOMIAKTHRIM, €CJIH W3 obDoro ero
OTKDBITOTO NOKDPBITHA MOMKHO BRIJIETHTEL ... HOANOKDPBITHE,

a) KOHEeTHOE;

0) cuETHOE,

NG HlBasiercs M JaHHOE MHOMKECTEO TONOJOTHYECKHM NpocTpaHcTBoM: X — Ipomns-
BOJIbHOE MHOMKECTEO, T COJAEDIKAT BCe IMOJMHOMECTEA MHOMecTBA N7

Ja.

NeT Ilyers A = [0,1] — oTpesok BemecTBeHHOI NpAMOI E! ¢ obnvHoil TonoJgornei,
TOT/la MHOXecTEO BHyTpeHHnX Touek [0, 1] pasro?

(0.1)

N8 [lyere X = R! ¢ obwiunoit Tonosorueit u A = (0, 1].A C X. Toraa rpaanna A
COCTOUT H3 TOYUEK?

0,1

Ned Tlyers X = R! ¢ ofbranoit Tonosorneli 1 A = (8, 11], A C X. Torna rpanuna A
COCTOHUT H3 TOYeK?

8,11

NelO) Hensiercs Ji IaHHOE MHOMKECTEO TOIMOJOTHYECKHM ITPOCTPAHCTBOM: X — IpOH3-
BOJIHOE MHOMKECTEO, T COCTOHT U3 JBYX MHoxkecTs X u (17

Ja



Kputepum un wkansi oueHnBaHusa 3agaHnm ®OC:

1) 3agaHung 3akpbiToro Tuna (BbI0Op 0AHOro BapuaHTa OTBETa, BEePHO/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 BepHbIN OTBET,;
e 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMEeHAYHTCA K WUCMNONb3OBaHUKO NpU nNpoBeAeHUU
ANAarHOCTUYECKUX paboT C Uuenbr OLEHKW OCTaTOYHbIX pe3yribTaToOB OCBOEHUs
AaHHOW AUCLUUNSINHBI (3HAHUW, YMEHUW, HaBbIKOB).
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