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PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIIUHDI
61.0.12 [OuddepeHumnanbHas reoMeTpusi 1 Tononorns

1. Wndcdp v HaumMeHOBaHUe HanpaBlieHUsA cneunarnbHOCTH:
01.03.01 MaTemaTuka

2. Mpodunb cneunanusauumn: JuddepeHunanbHble ypaBHEHUS, ANHAMUYECKNE CUCTEMBI U
onTUMarnbHoe ynpasreHune

3. KBanudukauma BbinyckHuka: bakanaep
4. ®opma obpasoBaHua: OyHas

5. Kacdbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMApPOANHAMUKN

6. CocTtaBuTENM NPOrpaMmbl: JOLEHT, A.¢.-M.H., 3BArMH AHapen Buktoposuy

7. PekomeHgoBaHa: HMC maTtemaTtudeckoro gpakynbteta npotokon Ne 0500-06
oT 25.05.2023 r.

8. YuebHbIn roa: 2024-2025 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:

- 0O3HaKOMIEeHNe C OCHOBHbLIMW TOMOMOrMYECKUMU CTPYKTYpamu;

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

10. MecTto yye6HOM AncuUnnuHbI B cTpyKType OOIT:

Bnok 1. ObasaTtensbHas YacTb

[nsa ero ycnewHoro ocBoeHnsi Heo6xoauUMbl 3HAHUA U YMEHUSA, NPUOBpPETEHHbIE B pesyrnbraTte
obyyeHua Mo npedwecTBYOWUM OUCUMNIIMHAM:  MaTeMaTuyeckun aHanus, anrebpa,
aHanuTnyeckas reomeTpus.

CTygoeHT pormkeH cBOOOAHO BnageTb MaTteMaTUyecKUM aHarnv3oM, dfemMeHTamu JIMHENHOW
anrebpsbl, 06nagatb NOMHBLIMU 3HAHUSMWN Kypca aHanUTUYEeCKOM reoMeTpuUMn.

11. KomneTeHUuun 06yqa|ou4eroc;|, CbOpMMpyeMble B pe3yibTaTé OCBO€HUA ANCUUNIJINHDbI:

Koga HassaHwue Koa(bt) WuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KOMMeTeHLMK

OlK-1 | CnocobeH OlK-1.1 | NpumeHsieT 6asoBble 3HaTb: KOHLUEeNTyanbHble OCHOBbI
NPUMEHATb 3HaHKWS, NOMyYeHHble B | METOAOB peLleHust 3agay B npegMeTHON
dyHOaMeHTanbHble obnactu obnacTtun; oCHOBHble MeTOAbI
3HaHus, MaTemaTnyeckux u(unu) | AokasaTenbCcTBa MaTeMaTU4ecKnx
Nnony4eHHble B €CTeCTBEHHbIX HayK yTBEPXXAEHUN
obnactn YMeTb: hopmynnpoBaTb NOCTAHOBKM
MaTeMaTU4YeCKnx un OCHOBHbIX 3aga4 anddepeHumnansHon
(nnn) reomeTpun 1 TONOSIOrMKN, B TOM YMCHE Ha
€CTECTBEHHbIX MHoroobpasusix, popmynmpoBatb U
HayK, 1 AOKa3blBaTb TEOPEMbI CyLLECTBOBaHUS,
ncnonb3oBaThb WX B €0MHCTBEHHOCTMW, KOPPEKTHOW NOCTAHOBKU
npodeccruoHanbHo 3agay gudbdpepeHumansHOM reoMeTpum u
" OeaTenbHOCTH TOononormu.

BnapeTb: TeopeTnyeckMy Nogxogamm K
pelueHunio 3agad anddepeHuymnanbHom
reoMeTpun 1 TOMonornm; HaBblikamu
paboTbl B UHpOPMALMOHHBIX
COBPEMEHHbIX CUCTEMAX

OlK-1.2 | OueHuBaet n 3HaTb: 3apybeXHYI0 1 OTEYECTBEHHYIO
dopmynupyet nutepartypy B obnactu
aKkTyarnbHble U anddepeHumanbHOn reoMeTpumn 1
3Ha4MMble npobrembi Tononoruu , obme hopmbl
dyHOaMmeHTanbHon 3aKOHOMEPHOCTU TEopUM
MaTemMaThKu anddepeHumanbHOn reoMmeTpum n
TOMoMnormm

YMeTb: Ucrnonb3oBaTb METOAbI, CNOCoObbI
pelleHus 3agad B npeaMeTHom obnacTtu
BrnageTb: UCTOYHUKaMK MHGOpMaLmu,
HaBblkamMun paboTbl C NUTEPATYpPON,
MHOPMALMOHHLIMY CUCTEMaMM

OrlK-1.3 | AHanusupyeT n 3HaTb: MeToAbl peLleHns 3agay B
NPUMEHSIET HaBbIKK obnactn auddepeHumnansbHom
BbIOOpa MeToa0B reoMeTpun 1 TONONormn
peLleHnsa 3agad YMeTb: BbIOMpaTh KOHUEeNTyanbHble
nNpodeccrMoHanbHoM MeTOoAbl pelleHns 3agad
0esATenbHOCTN Ha AnddepeHumanbHON reoMeTpumn 1
OCHOBE TEOPETUYECKMX | TOMOMOMMm
3HAHWN BnageTtb: MeTogaMm camoCTOATENBHOMO

O6y‘-IeHI/IFI HOBbIM 3HaHUSIM U cnocobamu




TOnoJ10rnMn

MX NPUMeEHeHNs1 B obnactu
AnddepeHumansHoOM reoMeTpun un

12. O6bem AgucumnnuHbl B 3a4eTHbIX eAuHuuax/yacax B COOTBETCTBUM C Yy4YEOHbIM
nnaHom — 3/ 108.
dopma NpoMeXyTOYHOM aTTecTauun: dk3ameH

13. TpyRoOEMKOCTbL MO BUAaM y4eb6Hon paboThl:

TpyooemKkocTb (Yachl)
Bug y4ebHom paboThbl Bcero Mo CeMgeCTpaM
AyaunTopHble 3aHATUSA 50 50
B TOM YuUCIiEe: niekummn 16 16
npakTu4eckme 34 34
nabopartopHble
CamocrosiTensHas paborta 22 22
KoHTponb 36 36
UToro: 108 108

13.1 CopepxaHue pas3aenoB AUCLUNTINHDbI:

Ne Peanusauus
n/n pasgena
HanmeHoBaHue pasgena OVCUUNMNWHBI C
CopeprxaHue pasgena AUCLMNIUHbI
AncumniinHbl NMOMOLLbIO
OHnawH-Kypca,
QYMK™*
1. Jlekumm
1 OnemeHTbl Teopumn KoHeuHoe n 6eckoHeuyHoe MHoXecTBa. PaBHble https://edu.vsu.ru/
MHOX€ECTB MHoXxecTBa. NogmHoxecTBa. O6begnHeHue, course/view.php?i
nepeceyeHne, pasHOCTb, CUMMETPUYECKas Pa3HOCTb, d=24750
JeKkapToBOe Npon3BedeHNe MHOXECTB. DKBMBANEHTHbIE
MHoxecTBa. CYeTHble MHOXECTBA.
2 Tononornyeckne Tononorua. Tononornyeckune npoctpaHcTea. OTKPbITOE U
npocTpaHcTBa 3amkHyTOe MHoXecTBa. ObblYHasA TONoMnorus, NpumepsbI.
Tononorua 3apuckoro. Npaeas n nesas Tononorun. basa
Tononorun. MHgyumMpoBaHHas Tononorns
3 OkpecTHoCTM. OTKpbITasi OKPeCTHOCTb. 3amblkaHue. NpenensHas,
MpegensHble, N30MMpoBaHHas!, BHYTPEHHSS, rpaHnYHas TOYKN.
N30MMpPOBaHHbIe, BHelwHss oTkpbITas yacTb. [NOTHOE 1 HUrge He NNoTHOe
BHYTPEHHME U MHOXeCTBa.
rPaHUYHbIE TOYKU
4 AKCHOMBI CHETHOCTM BTopas akcnoma cuetHocTu. CenapabenbHoe
npocTpaHcTBO. basa cuctemol okpecTHocTeN. [NepBas
aKCMoMa CYETHOCTM.
5 Akcunombl otaenumoctn | Akcnoma Konmoroposa. Akcnoma 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 METPUYECKOTO MPOCTPAHCTBA.
HenpepbiBHOE O0TOOpaXkeHne METPUYECKOTO
npocTtpaHcTBa. [omeomopdunsm.
8 CBaAsHoCTb M nokanbHas | OTaeneHHble MHOXecTBa. CBA3HOE 1M HECBA3HOE

CBA3HOCTb

MHOXecTBa. HecBsA3HOe Tononormyeckoe NpoCcTpaHCTBO.
MyTb. JInHenHO cBSA3HOE NPOCTPAHCTBO. JlokansHO
CBSI3HOE MPOCTPAHCTBO.



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&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/
MHOXeCTB MHoxecTBa. MNMogmMHoxecTBa. Ob6begnHeHMe, course/view.php?i
nepeceyeHue, pasHoCTb, CUMMeTpUYeckasa pasHoCTb, d=11187
[eKapTOBOE NPOn3BEeAEHNE MHOXECTB. DKBMBANEHTHLIE
MHoXecTBa. CHETHblE MHOXECTBA.
2 Tononornyeckune Tononorus. Tononorndeckne npoctpaHcTea. OTKPLITOE U
npocTpaHcTBa 3aMKHyTOe MHoxecTBa. OBbl4Has TONoNorus, NpMMepsbl.
Tononorua 3apuckoro. Npaeas n nesas Tononorun. basa
Tononormn. MHayumMpoBaHHas Tononorns
3 OkpecTHoCTH. OTKpbITast OKPeCTHOCTb. 3amblkaHue. MNpenensHas,
MpepenbHble, N30nMpOBaHHas!, BHYTPEHHSIS, FpaHNYHast TOYKN.
N30MMpOBaHHkLIe, BHeLUHsIst oTKpbITas YacTb. MMNOTHOE 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 Xaycaopda. Teopema
TuxoHoBa. Manas nemma YpbicoHa. Teopema Y pbICoHa.
6 HenpepbiBHbIE HenpepbiBHOE oTObpakeHue 'omeoMopdusm.
oToGpaXkeHust "omeomopdHOE NPOCTPaHCTBO.
TOMOMOrM4EeCKNX
NpOCTPaHCTB
7 MeTtpunyeckne MeTpuyeckoe npoctpaHcTBo. HepaBeHcTBO Kown-
Tonosiornyeckme ByHsikoBckoro. HepaBeHCTBO MUHKOBCKOrO.
npocTpaHcTBa MogonpocTpaHCTBO METPUYECKOTO MPOCTPAHCTBA.
HenpepbiBHOE OTOOpaxeHne METPUYECKOro
npocTpaHcTBa. [lomeomopdunsm.
8 CBAsHocTb 1 nokanbHasa | OTaeneHHble MHoXecTBa. CBA3HOE M HECBA3HOE
CBSA3HOCTb MHOXecTBa. HecBA3HOe Tononornyeckoe NpocTpaHCcTBoO.
MyTb. JInHENHO cBSAI3HOE NPOCTPAHCTBO. JlokanbHO
CBSA3HOE MPOCTPAHCTBO.
9 KomnakTHble MokpbiTe. OTkpbITOE NOKPLITUE. MoANOKpPbLITHE.
npocTpaHcTBa KomnakTHoe npocTtpaHcTBo. LieHTpmpoBaHHas cuctema
MHOXECTB.
10 | KomnakTHOCTb B OTHOCUTENBHO KOMMAaKTHOE MHOXeCTBO. CeKkBeHLManbHO
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 1 3 2 6
2 Tononorn4yeckne NpPocTpaHcTBa 2 3 2 7
3 OkpecTHocTu. [NpegenbHsble, 2 4 2
N30NnpPOBaHHbIE, BHYTPEHHNE U 28
rPaHUYHbIE TOYKU
4 AKCMOMBbI CHETHOCTU 1 4 3 8
5 AKCMOMbI OTOENUMOCTH 2 4 2 8
6 HenpepblBHblE OTOOpPaXXeHUs 2 3 2 7
TOMNOMOrM4YECKUX NPOCTPAHCTB
7 MeTpudyeckue Tononornyeckme 2 3 2 7
NpOCTpPaHCTBa




8 CBSI3HOCTb U NoKanbHas 2 4 2 8
CBSI3HOCTb

9 KoMnakTHble NpoCcTpaHCcTBa 1 3 2 6

10 | KoMnakTHOCTb B METPUYECKMX 1 3 3 7
NpocTpaHCTBax
Ok3ameH 36
NToro 16 34 22 108

14. MeToan4yeckune ykasaHua Ans odyvyarowmxcsi N0 0OCBOEHUIO ANCLUNIIUHDI

B npouecce npenogaBaHus AUCUMMINHBI UCNONbL3YKOTCA Takne Buabl y4ebHon paboThbl, Kak
nekunn, npakTuyeckne 3aHATUS, a Takke pasfnnyHble BUAbl CaAMOCTOATESIbHOWM paboThbl
oby4yaromnxcd, Ha KoTopyk oTBoauTcs 22 yaca. CamoctodatenbHas yvyebHaa AeATeNnbHOCTb
CTygeHTOB no gucuunnuHe «[OudbdepeHunanbHas reomeTpus U Tononorna» npegnonaraet
n3yyeHne pekoMeHOyemMon npenofaBaTenieM nuTepaTtypbl MO BOMPOCaM  MpPaKTUYECKUX
3aHATUA, CaMOCTOSATENbHOE OCBOEHWE MNOHATUAHOIO annapata W MNOLrOTOBKY K TeKyLiuMm
aTTectaumsaMm (KOHTponbHOM paboTe M BbINOSIHEHWUIO MNPAKTUYECKUX 3agdaHun). Ha nekumsx
pacckasblBaeTCs TeopeTMYeckMin MaTtepuarn, Ha NpPakTUYeCcKUX 3aHATUSIX peLuarTcs npumMepsbl
no TeopeTMyeckoMy MaTepuany, NPOYNTaHHOMY Ha JNEKLMUSIX.

Mpn n3yyeHun kypca «OuddepeHumansHaa reomeTpus n Tonosnorus» obyvarowmmcsa 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 oKa3anucCb HeJOCTaTOYHO OCMbICIIEHHLIMU CTyAEHTaMu B XOA4e YYebHbIX
3aHATMA. TemM camMbiM OMNPOC BbIMOMHAET BaXHeuwune oby4valolyo, pasBuMBalOLLy0 U
KOPPEKTUPYIOLLY (DYHKLMMK, NO3BONSET CTyAEHTaM y4yecTb HeJopaboTkm u usbexaTb X npu
NOAroTOBKE K 9K3aMeHY.

Bce BbINnonHsAeMble CTygeHTaMuM CaMOCTOATENbHO 3afaHus  (BbINOSIHEHWE KOHTPOSIbHOW
paboTbl) nognexar nocrneaywlwen npoBepke npenogasatenem. PesynbTaTbl TeKyLmX
aTTecTtauui y4uTblBalOTCA npenoaasaTtenemM npu MNpoBedeHUN MNPOMEXYyTOYHOW aTTecTauuu
(3k3ameHa). [Ona nNOHMMaHUA W KaYeCTBEHHOrO0 YCBOEHUA npegMeTa pekoMeHOyeTcs
crnepgyoLlas nocrnenosaTeflbHOCTb 4ENCTBUN.

1. MNocne kaxgow nekuum cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTudeckni martepuar, BblydUTb BCe onpeaeneHns n opmynmpoBku TeopeM, pasobpaTb
npuMepbl, pelleHHble Ha nekuun. [lepen cneaywowen nekumn obsizatenbHO MNOBTOPUTL
Martepwuan npeabiayLen nekuuu.

2. lpn nogrotoeBke K MpakTUYECKUM 3aHATUSIM MOBTOPWUTb OCHOBHbIE MOHATUA NO Temam,
n3yunTb npumepbl. Pewas 3agaydn, npegBapuTenbHO NOHATbL, KAKOW TeopeTUYeckun maTepuan
HY)XXHO McCnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
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: y4ebHoe nocobue / A. B. 3esaruH, A. C. bongeipes, M. U.
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 nuTepaTypa:
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 yHuBepcuteta, 1982. — 96 c.

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

uknux KO. E. Tononorus n anddepeHumansHasa reometpus / KO. E. Mnuknnx. — BopoHex:
JTabopatopusa onepaTtuBHou nonurpacum BIy, 2000. — 72 c.

B) MHpbOpMaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTeNbHbIE 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 06ecneyYeHns Ansi CaMOCTOATENIbHOU PaboThbl:

Ne n/n MCTOYHUK

1 3BsruH A. B. Ilekuun no kypcy «Tononorusy: yd4e6Hoe nocobue / A. B. 3esaruH, A. C. Bongeipes, M. U.
CT1pykoB. — BopoHex: Mzgatenbckuin gom BIY, 2023. — 68 c.

> Bopucosuy 1O. I'. BeegeHnue B Tononoruto. / KO. I'. Bopucoswuy, H. M. bnnsuskos, A. A. U3pannesuy, T.
H. ®omeHko.- Mocksa: JIEHAH[, 2015.- 448 c.

3 MonoxeHne 06 opraHu3auMnm camMocTosATeNnbHOW paboTbl  obyvarowuxca B BopoHexckom
rocyaapCTBEHHOM YHUBEpPCUTETE

17. WHdoOpMaUMOHHbLIE TEeXHONOrM1, MUcnosib3yemMble Ans peanu3auum y4eOHom
AUCLUMUNIUNHBLI, BKNOYasa nporpamMmMmHoe obecneyeHne u MHGOpPMaLUMOHHO-CNPaBOYHbIe
CUCTEMbI:

OucumnnmHa MoXeT peanuaoBbiBaTbCA C NPUMEHEHUEM AUCTaHLUMOHHBLIX obpasoBaTenbHbIX
TEXHOMOrnN, Hanpumep, Ha nnatgopme «ONEKTPOHHbIN yHBEpcUTET Blry»
(https://edu.vsu.ru/course/view.php?id=11187, https://edu.vsu.ru/course/view.php?id=24750).
MNepeyeHb HeobxoanMoro nNporpamMmmMHoro obecneyeHus: onepaunoHHasa 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 NCNOMNb3YETCH Kacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXxoQMMbIM MNPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4eBHbIMM nocobusamn  un
3aKoHoZaTesflbHO - NPaBOBOM M HOPMaTUMBHOW MOMCKOBOW CUCTEMOW, MMEILLMW BbIXO4 B
rnodanbHyo ceTb.

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:

OueHoYHble cpeacTBa ANA NPOBeAeHUs TEeKYLLEeN U NPOMeXyTOYHOW aTTecTauum
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)
KOMMEeTEeHLNN
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



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=
https://edu.vsu.ru/course/view.php?id=11187
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D24750&cc_key=

6 HenpepbiBHbIE 0OTOBpaXeHNs [omallHue 3aganHus,

OrK-1 OrK-1.1, OlK-1.2
TONOSIOrMYECKUX NPOCTPaHCTB KOHTpoOrbHasi paboTta
7 MeTpuyeckue Tononormdeckmne onK-1 OMK-1.2. OMK-1.3 [omaluHre 3agaHus,
npocTpaHcTBa o ) KOHTpoOsbHasi paboTta
8 CBSI3HOCTb U NOKanbHasi CBA3HOCTb OMK-1 OrlK-1.1, OMNK-1.2, | OomalluHue 3agaHus,
OlK-1.3 KOHTponbHas pabota
9 KomMnakTHble npocTpaHcTBa OnK-1 OMK-1.1. OMK-1.2 [omalHve 3agaHus,
v ] KOHTponbHas pabota
10 KoMnakTHOCTb B METPUYECKUX OnK-1 OMK-1.1, OMK-1.2 [omalHre 3agaHus,
NpoCTpaHCTBax KOHTpoOsbHasi paboTta
n lMepeyeHb BONpOCOB K
pOMEXYTOYHas aTtTectauus
() - 3K3aMeHy
OpMa KOHTPON4 - 9K3aMeH

20. TunoBble OULEHOYHbIe cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensiowume
npoueaypbl OLleHUMBaHUA

20.1. TeKywuin KOHTPOSb yCneBaeMocTu

KoHTponb ycneBaemocTu noO AUCUMNIIMHE OCYLLECTBNSAETCA C MNOMOLUbI  CreayroLmnx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[o meme 1. QnemeHmMbI Meopuu MHOXecme

3armH A. B. Jlekuun no kypcy «Tononorusay»: ydyebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTenbckmui gom BIY, 2023. — 68 c.

3apgaHua NeNe 1-14

[lo meme 2. Tononoauyeckue npocmpaHcmea

3armH A. B. Jlekuum no kypcy «Tononorusy»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTenbckmui gom BIY, 2023. — 68 c.

3apanusa NeNe 1-22

[lo meme 3. OkpecmHocmu. [TpedenibHbIe, U30/1UpPO8aHHbIE, BHYMPEHHUE U 2paHUYHbIE MOYKU
3armH A. B. Jlekuum no kypcy «Tononorusy»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
bonabipes, M. N. CtpykoB. — BopoHex: U3pgaTtenbckmuni gom BI'Y, 2023. — 68 c.

3apaHua NeNe 1-18

1o meme 4. AKcuombl cHemHocmu

3armH A. B. Jlekuum no kypcy «Tononorusy»: yyebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTtenbckmuii gom By, 2023. — 68 c.

3apaHmsa NeNe 1-8

[lo meme 5. Akcuombl omdenumocmu

3armH A. B. Jlekuumn no kypcy «Tononorusi»: y4ebHoe nocobue / A. B. 3earmH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: 3pgaTenbckmui gom BIY, 2023. — 68 c.

3apanua NeNe 1-15

[lo meme 6. HenpepbiHbIe 0mobpaxeHusi Monos02u4eCKUX MPocmpaHcme

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 1-20

[lo meme 7. Mempudyeckue momnono2u4ecKue npocmpaHcmea

3BarmH A. B. Jlekuum no kypcy «Tononorusi»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bonabipes, M. U. CtpykoB. — BopoHex: U3pgaTenbckmnn gom BI'Y, 2023. — 68 c.

3apaHua NeNe 1-13

o meme 8. Cesi3HOCMb U Jsi0Kas/lbHasi c8s13HOCMb

3armH A. B. Jlekuum no kypcy «Tononorus»: y4yebHoe nocobue / A. B. 3esaruH, A. C.
Bongbipes, M. . CtpykoB. — BopoHex: N3gaTtenbckuin gom BIY, 2023. — 68 c.

3apgaHusa NeNe 1-16

o meme 9. KomnakmHble npocmpaHcmea




3armH A. B. Jlekuum no kypcy «Tononoruax»: yyebHoe nocobue / A. B. 3earuH, 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 MempuyecKux rnpocmpaHcmeax

3armH A. B. Jlekuum no kypcy «Tononoruax»: y4yebHoe nocobue / A. B. 3earuH, A. C.
Bonabipes, M. N. CtpykoB. — BopoHex: U3pgaTtenbckun gom BI'Y, 2023. — 68 c.

3apaHue: [lokasaTtb Cneacteune 10.1

MpumMepHLIN NepeYvYeHb 3agauy AN KOHTPOJNILHOW paboThl:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

3apaHue Ne 1
Teopema. NycTb X — TONONOrM4Yeckoe NPOCTPaHCTBO C Tonosiornen 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 siBNAeTcsa AONOHEHNEM 4O BCEX OTKPbITbIX

B) 3aMKHYTO€ MHOXECTBO BCeraa siBnsieTcs nepecevyeHmeM AByX OTKPbITbIX

r) NpaBuUNbHbIA OTBET 34ECb HE yKa3aH

3apaHue Ne 3
KakoBa npaBunbHasa oopmynmpoBKa KpUTepusi HENPepbIBHOCTU 0TOBOpaxkeHus f, gencTeyoLero
13 TONONOrMYECKOro NPOCTpaHcTBa X B TONOMOrMYEeCKoe NpoCTpaHCTBO 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 noBepxHocTyn r(u,v) n R(u,v) conpmkacarTcs, ecnv nNpy COOTBETCTBYOLWEM BbiOOpPE CUCTEM
koopauHart (u,v)

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

0) oHM nepecekaloTcsl B HEKOTOPOM ToYKe (U*,v*) 1 B 3TON TOYKE COBNagalT UX nepBble
YacTHblE NMPOM3BOAHbLIE

B) OHM NepeceKkarnTCsa B HEKOTOPOW Touke (U*,v*) 1 B 3TON TOYKE COBNagalT UX Nnepsble
YacCTHblE NPOM3BOAHLIE N BTOPbIE YaCTHbIE MPON3BOAHbIE

) OHW NEPECEKATCA B HEKOTOPOW TOYKE (U*,v¥) N B 3TOM TOYKE COBMNALAOT TOMbKO MUX
BTOpPbIE YaCTHbIE NPOM3BOAHLIE

3apaHume Ne5. 3agaya Ha naTepky.

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

Tekywnn KOHTpONnb npeacrtaBngeT cobou NPOBEpKy YycBOeHus y4ebHOro martepuana
TEOpPEeTUYECKOrO N NPaKTUYECKOro Xxapakrepa, peryrisipHoO OCyLLEeCTBNAEMYIO Ha 3aHATUSIX.



Llenb Tekywiero kKoHTpons:

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

3afaun TekyLlero KOHTponA: NPoBeCTU OLeHNBaHne

1. YpPOBHS OCBOEHUSI TEOPEeTUMYECKUX W MPaKTUYECKUX TMOHATUA, HaydHbIX OCHOB
npodeccuoHanbHoON AeATeNIbHOCTMU;

2. cTeneHn roToOBHOCTM ObyyaloLeroca NpUMEHATb TeopeTUYeckne 1 npakTM4eckne 3HaHus u
npodeccuoHanbHO 3Ha4YMMyH MHOopMaL Mo, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUN.

3. nNpuoBpeTeHHbIX YMEHWW, NpPOMECCUOHANbHO 3HAYMMbIX Ans  NPOdEeCcCUOoHanbHOM
AeATerlbHOCTN.

TekyliMin KOHTpOMb nNpedHasHayeH [nnd NpoBepku xoda W KavecTBa (POPMUPOBaHUSA
KOMNeTeHUnn, CTUMynupoBaHus Yy4debHon paboTbl obyy4aeMbix W COBEpPLUEHCTBOBaHUSA
MEeTOAMNKN OCBOEHUS HOBbIX 3HaHUN. OH obecnednBaeTcsl NpoBeAeHNEM KOHTPObHOM paboThl.
B xoge koHTpomnbHOM paboTbl oby4varuwemycs Bbigaetca KMM ¢ nepedyHem BOMPOCOB U
npegnaraeTcs OTBETUTb Ha [JaHHble Bonpocbl. B xoge BbINONHEHMS 3adaHuUM  Henb3s
Nnosib30BaTbCs NIUTEPATYPON U KOHCMNEKTOM JIEKLMIA, OrpaHndeHne no spemeHn 90 MUHyT.

Ecnn Tekywasa attectauusi nNpoBOAUTCS B OUCTaHUMOHHOM (popmaTte, TO  oby4varowmincs
AOIDKEH MMETb KOMMbIOTEP W OOCTYN B CUCTEMY «OMEKTPOHHLIN yHUBepcuTeT». Ecnum y
oby4atowierocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnuM AOCTYyn 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.

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

— OLEHKa «OTMMYHO» BbICTABNAETCH, €CNN HE MEeHee YeM Ha YeTblpe NATbIX BCEeX
3aflaHU  KOHTPOmNbHOW paboTbl AdaHbl MNpaBufibHble, MOMHble W  rNybokMe OTBeThI,
packpblBalOe yBepeHHOe 3HaHWe CTYAEHTOM MOHATUA, 3aKOHOMEPHOCTEW, NPUHLMMOB,
hakToB, coAepXallMxca B KOHKPETHbIX MaTepuarnax rno TeMe; BbICOKY0 CPOPMUPOBAHHOCTb Y
HEero aHanuTUKO-CUHTETUYECKMX onepauni nU KX YCrnewHoe MNpUMEHEHUe Mpu U3NOXEHUN
n3yyaemoro maTtepuana,

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

— OUEHKa «y[0BNeTBOPUTENBHO» BbICTABNAETCS, €CIN NPaBUSIbHO BbINOSIHEHO HE MeHee
NMOMOBWHbBI BCEX 3afaHui KOHTPONbHOM paboTbl, MpM 3TOM [ONyCKaeTcs HeaocTaTtoyHas
nofiHoTa M rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaH HeobxoauMbIn
MUHUMYM 3HAHUA MNOHATUA, 3aKOHOMEPHOCTEW, NPUHLUKUNOB, (OAKTOB, COAepXalluuxcs B
KOHKpPETHbIX MaTepuanax no Teme; cnabad CcgOpMMPOBAHHOCTL Y HEro aHanuTuKo-
CYHTETMYECKUX Onepaunn, 3aTpyagHEHWA B WX MNPUMEHEHUN MNPU U3MOXEHUU U3Yy4aemoro
mMaTepuana,

— OLUEHKa «HeyaoBMeTBOPUTENBHO» BbICTABMSETCS, €CN C MUHUManbHO HEOOXOANMbBIM
YPOBHEM peLLUEHNs BbIMOSTHEHO MEHee MONOBUHbI BCEX 3a4aHW KOHTPOSbHOW paboTbl, OTBETHI
AEMOHCTPUPYIOT ~ HE3HaHWe  UNM  MOBEPXHOCTHOE  3HAHMEe  CTYOEeHTOB  MOHATUMN,
3aKOHOMEPHOCTEN, NPUHLMUNOB, (PaKTOB, COAEPXKALLUMXCA B KOHKPETHbIX Matepuanax no teme;
HecOpMUPOBAHHOCTb Y HEr0 aHaNMUTUKO-CUHTETUYECKUX Onepauuni.

KonuyecTtBeHHas LWKana oueHoK:



— OLleHKa «OTNIMYHO» BbICTaBnNsAeTca, ecnu 6e30wnboyHo BbinosiHeHO He meHee 80%
3aflaHn KOHTPONbHOM paboTbl, KAYECTBO PeLUEHUst KOTOPbIX COOTBETCTBYET KPUTEPUIO OLIEHKM
«OTIIUYHOY;

— OLEHKa «XOpOoLLO» BbiCTaBnsieTcs, ecrnv 6e30wmnboYHO BbINONIHEHO HE MeHee 66% n He
6onee 79% 3agaHUM KOHTPOSbHOW paboTbl, KA4YeCTBO peLleHUs KOTOPbIX COOTBETCTBYET
KPUTEPUAM OLIEHKN «XOPOLLIOY;

— OUEHKa «yOoBNeTBOPUTENbHOY» BbICTaBNsieTCs, ecnn 6e30WwnboYyHO BbIMNOSIHEHO He
meHee 50% un He Gonee 65% 3agaHUN KOHTPONBbHOW PabOTbl, KAYECTBO PELUEHUS KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKN «YAOBETBOPUTESTBHOY;

— OUEeHKa «HeyaoBNeTBOpPUTENbHOY» BbICTaBnseTcs, ecnn 6e30WwmnboYHO BbIMNOSTHEHO
meHee 50% 3agaHui KOHTPOSbHOM paboTbl, Ka4eCTBO pPeLUEHMS KOTOPbIX COOTBETCTBYET
KPUTEPUSIM OLIEHKN «KHEYAOBMNETBOPUTENBHOY.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTodHasa aTtTecTaums npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHWSA BCeEro
obbema  yyebHOM  AucumnnuHbl.  [NpomexyTouHaa  aTtrectauMss Mo AUCUMMMMHE
«Tononornyeckme MeToAbl HENWHEWHOro aHanusa» npoBOAUTCSA B (opMe 3K3aMeHa.
lMpepHasHayeHa ansa onpeneneHns ypoBHsS OCBOEHUS BCEro obbema y4ebHOM aUCUUNIIHLI.
[MpomexyTodHasa aTTecTaumns, Kak npaBumno, OCyLLEeCTBNSAETCS B KOHLE ceMecTpa. Pe3ynbTaThl
Tekywen artrectaumm oby4arowerocs no pewweHunto kadeapbl MOryT ObiTb y4TEeHbl MNpwu
npoBefeHNM MPOMEXYTOYHOW aTTecTtaumn. [lpy Hecornacum CTydeHTa, emy [fJaeTcsd
BO3MOXHOCTb MPONTU MPOMEXYTOYHYIKO aTTecTtauuto (6e3 yyeTa ero TeKywmux aTrectauun) Ha
06X OCHOBaAHUSAX.

Mpn NpoBeOeHUM 3K3aMeHa Y4YMTbIBaAOTCA pe3yfibTaTbl KOHTPOSIbHOW paboThl U YyYMTbIBAETCS
BbICTaBnsiemMas npenogaBaTenem oLleHka 3a paboTy B xo4e NpakTUYECKUX 3aHSATUN.

Ecnn y obyvaloweroca ectb MONOXUTENbHasi OLEeHKa MO KOHTpofbHOW pabote u
NoNOXNUTENbHAA OLeHKa paboTbl B Xxode OBy4yeHWA MO MpakTuKe, TO OLEeHKa MO 3K3aMeHy
BbICTaBMSETCA Kak cpefHee apudMeTU4ecKoe AaHHbIX OLEHOK C OKpYrrieHue LecATbIX Aonen
no maTtematmyeckum npasunam. Ecnm obyvawwmmnca He mMmeeT MNOSNOXUTENBHON OLEHKM
KOHTPOSbHOW paboTe unn npakTuke, UM He corfnaceH C 3TON OLLEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHOLLME BOMPOCHI B XO4€ 3K3aMeHa.

[MpuMepHbIM NepeyYeHb BONPOCOB:

KoHe4yHoe n 6beckoHevyHoe MHOXecTBa. PaBHble MHOXecTBa. [MogmMHOXecTBa.
O6beauHeHne, nepecevyeHne, pPasHOCTb, CUMMETPUYECKas Pas3HOCTb, AEKapTOBOE
npon3BeeHne MHOXECTB. OKBMBAsNEHTHbIE MHOXeCTBA. CYETHbIE MHOXECTBA.
Tononorua. Tononornyeckne npoctpaHcTea. OTKPbITOE M 3aMKHYTOE MHOXECTBA.
O6blyHass Tononormda. Tononorna 3apuckoro. lNpaBas n nesas Tononormn. basa
Tononornn. MHgyumpoBaHHasi Tononorns

OTKpbITast OKPeCTHOCTb. 3amblkaHune. MNpegensHas, N3oNMpoBaHHas TOYKN.
BHYTpeHHAA, rpaHudHaa Toukn. BHewHss oTkpbiTad 4vacTb. [MnoTHOE M HUrge He
NJIOTHOE MHOXECTBA.

BTopas akcnoma cyetHocTu. CenapabenbHOe NPOCTPaHCTBO.

basa cuctembl okpecTHoCTeW. [lepBas akcmoma CH4ETHOCTU.

Akcrnoma Konmoroposa. Akcnoma Xaycgopda. Teopema TuxoHoBa.

0 | Manasa nemma YpbicoHa. Teopema YpbICOoHa.

1 | HenpepbiBHOE oTOGpaxeHne Mlomeomopduram. FlomeoMopHOE NPOCTPaHCTRO.

12 MeTpuyeckoe npocTpaHcTBO. HepaBeHcTBO Kowwu-byHsikoBckoro. HepaBeHCTBO
MwuHkoBckoro. [lognpocTpaHCTBO METPUYECKOrO NPOCTPaHCTBA.

13 HenpepbiBHOE 0TOGpaXeHne MeTPMYECKOro NpocTpaHcTea. [omeomopuam.

14 | OTtaeneHHble MHOXecTBa. CBA3HOE N HECBA3HOE MHOXECTBA.

15 | HecBssHoe Tononornyeckoe npoctpaHctBO. [lyTb. JINHEMHO CBA3HOE NPOCTPAaHCTBO.
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JNokanbHO CBSI3HOE MPOCTPAHCTBO.

16 | MNokpbiTne. OTKpbITOE NoKpbITUE. [NognokpbiTHe.

17 | KomnaktHoe npocTpaHcTBo. LleHTpupoBaHHasi cuctemMa MHOXECTB.

18 OTHOCUTENBHO KOMMAKTHOE MHOXECTBO.

19 CekBeHuUManbHO KOMMNakTHOE MHOXECTBO.

D,J'IFI oueHnBaHuA pe3ynbTaTtoB O6y‘-IeHI/I9| Ha 3K3aMeHe UCMOJb3YyHTCA crieayrume

nokasartenw:
1) 3HaHMe TeopeTU4ECKNX OCHOB;
2) ymMeHuve pellaTtb 3agayn

3) YMEHUS NPUMEHATL 3HaHUS B NpodyeccuoHanbHom cgepe;

4) ycnewHoe NpoxoXaeHue TekyLlen atrectauuu.

D,J'IFI oueHnBaHuA pe3yribTaTtoB 3K3aMeHa UCMNOJNb3yeTCA WKasia.: «OTIIMYHO», «XOpPOoLUOo»,

«ygoBneTBoOpUTESIbHO», «HEeYOOBITIETBOPUTESIBHOY.

CooTHoLLEeHWE nokasaTenen, KpUTepmneEB U LLKalbl oOUueHMBaHNA pe3yribTaToB o6yqu|/|$|

nokasaHbl B criegytolen tabnuvue:

YpoBeHb
Kputepumn oueHMBaHNs: KOMNETEHLNI cchopmumpoBaH | LLkana oueHok
HOCTU
KOMMEeTEeHLNI
MonHoe cooTBeTCTBME OOY4aOLMMCH BCEM MoBbllweHHbIn | OTNKMYHO
nepeyvyncneHHbIM nokasartendam no KaXxgomy M3 BOMPOCOB KOHTPOJIbHO- | YPOBEHb
n3MepuTenbHOro Matepuana.
O6yvarowmncsa B nonHoNn Mepe BriageeT MNOHATUAHLIM  annapaTtom
OaHHOM ob6nactn Haykm (TEOPEeTMYECKMMW OCHOBaMM OUCLIMMIIMHDI),
crnocobeH UNnCTpMpoBaTe  OTBET  MNpuMepaMu, MNPUMEHATb
TeopeTUYecKkne 3HaHusA ANs pelleHns NpakTM4eckux 3agad B obnactu
Kypca, CTydeHT ymeeT pabortatb C pasfuMyHbIMW WUCTOYHMKaMMU
Hay4yHOW WHdOpMaLMK, rPaMOTHO M MPaBWUbHO NpeacTaBnseT CBou
pe3ynbTaTthbl, NPaBUIIbHO OTBEYaeT Ha Bonpockl KNUM
HecooTBeTcTBME OTBETa oby4varollerocs OO4HOMY M3 NepPeYMCrIeHHbIX ba3zoBbiit Xopoulo
Bbllle rokasatenem (K OOHOMY W3  BOMPOCOB  KOHTPOSbHO-
n3MepuTenbHOro  martepuana) W npaBwWibHbIM  OTBET  Ha YpPOBEHb
OOMONHUTENbHbBIN BONPOC B Npegenax nporpaMmmei.
UIin
HecootBeTctBMe oTBeta obydvatowierocs nwobbiM  OBYM U3
nepeyncrieHHbIX nokasarenen (nMMbo aByM K 0gHOMY BONpocy, NnMbo no
OOHOMY K  KaXgoMy  BOMPOCY  KOHTPOJSIbHO-U3MEPUTESTBHOIO
MaTepuana) n npaBurbHble OTBETHI Ha ABa JOMOMHUTENBHbIX BONpoca
B npegenax nporpaMmeil.
HecooTtBeTcTBMEe oTBeTa oby4vawweroca nwbbim  AsBym  u3 | [oporosbin YposneTtsopu-
MepeyvncrieHHbIX  MokasaTenem Uu  HemnpaBWibHbIM  OTBET  Ha | YPOBEHb TenbHO
OOMONMHUTENbHBIN BONPOC B Npegenax nporpaMmmei.
nin
HecooTtBeTcTBME oTBeTa obydawweroca nwobbim  Tpem  u3
MepeyvncrieHHbIX Mokasatenen (B pasnuMyHbiX KOMOMHaAUusax Mo
OTHOLLEHMIO K BOMPOCaM KOHTPOSbHO-M3MEPUTENBHOIO Matepurana).
HecooTBeTcTBME OTBETa ObOy4Yarowerocs nobbiM 13 NEPEYUCTIEHHBIX | — Heynosnetsopu
nokasatenewn (B pasnmyHbIX KOMOUHALMAX MO OTHOLLEHMIO K BOMpOCcaM TenbHO

KOHTPOJIbHO-U3MEPUTETTbHOIO MaTepmana).

20.3 ®PoHA oOueHOYHbIX cpeactB cPOpPMUPOBAHHOCTHU

pekoMeHAyeMbI ONA NpoBeAeHUA AUarHOCTUYECKUX paéor

KOMMNeTeHLnn CTyAEHTOB,




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 3agaHnn ®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 HEBEpPHbLIN 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 AUCLUMUNIUHBI (3HAHUW, YMEHWUW, HaBbIKOB).
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