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Pabouas nporpamma aucuuiuinisbl «J{uddepennuanbias reoMeTpus U TONOJIOTHSD)
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MOJITOTOBKU
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07 aBrycra 2014 r. Ne 943

Paspaborunk: kadenpa nudbdepeHManbHBIX YpaBHEHUN 1 QYHKIIMOHAIILHOTO aHAN3a,

Parumxanos B.P., x. ¢.-M.H., 10o1IeHT
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« 29 » nrong 2018r. b d _TI'acanramxuena A.T.




AHHOTanus pado4yeil NporpaMMbl JUCHUIJINHbBI

Hucuunnuna «/Juddepenunansuas reoMeTpus U TOMOJIOTUSD BXOJIUT B 0a30BYIO YacCTh
obpaszoBaTenpHOM ITporpaMMbl OakanaBpuata 1o HanpasieHuio 01.03.01 MaTemaTuka.

JlucuuninuHa peaau3yercsa Ha @akyibmeme MamemMamuky U KOMNbIOMEPHBIX HAVK
Kagedpou oughghepenyuanvuvle ypasuerus u QYHKYUOHATbHBIL AHATIU3.

CopepxaHue AMCUUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBA3AHHBIX TOIMOJIOIMYECKUMHU
OPOCTPAHCTBAMU M HETNPEPHIBHBIMU  OTOOPaXEHUSAMU  MEXIy HUMH, TJaJAKUMU
OTOOp&KEHUSIMM M TJIaJKUMH  OTOOpDKEHUSIMH MEXAY HUMH, C  pa3IHYHBIMU
g depeHInaTbHO-TEOMETPUUECKUM KOHCTPYKIUSIMU HAa TJAIKUX MHOT00Opasusix, C
PUMaHOBBIMU  TMpOCTpaHCTBamMH,  JuddepeHunansHpiMid  GopMaMd  Ha  TJIAJKHUX
MHOT000pa3usixX, CBSI3HOCTSIM Ha MHOrooOpasusx; 0oJiee KJIaCCUYECKHE BOMPOCHI CBA3AHBI C
PETYJIIpHBIMM KPUBBIMH Ha IUIOCKOCTH U IPOCTPAHCTBE, PErYJISIPHBIMU MOBEPXHOCTSIMH B
TPEXMEPHOM IPOCTPAHCTBE, OHATUAMU KPUBU3HBI KPUBON U IOBEPXHOCTH.

JlucruminHa HareneHa Ha (OPMHUPOBAHHE CIACAYIOMNUX KOMIETEHIIMH BBITYCKHUKA:
oowenpogeccuonanvroix komnemenyutl (OIIK): OIIK-1; npogeccuonanvuvix (I1K): I1K-1.

Hpenoz[aBaHHe JAUCHUILINHBI IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOIINX BUIOB y‘-IC6HI)IX
3aHSATUH: JeKYyuu, npaKkmudeCKue 3anamusid u CamocmoAamelbHas pa60ma.

PabGouass mporpamMma MUCHMIUIMHBI TPEIyCMATPUBAET MPOBEICHHUE CIEAYIOIIMX BHJIOB
KOHTPOJISI yCTIEBAEMOCTH B (hOPME: KOHMPOILHOU pabOma u KOALOKEUYMA, NPOMENCYMOUHBLL
KOHMPOJIb 8 hopMme 3auema u IK3AMeHda.

OO0beM IJUCLMIUIMHEL 6 3a4E€THBIX €IUHHUILL - 216 4, B TOM YHCJIE€ B aKaAEMUUECKHUX Yacax I10
BHJIaM yUeOHBIX 3aHATHI

Cemectp V4eOHble 3aHsTHs TI0 OYHOU (hopMe 00yIeHHUS ®opma
IIPOMEKYTOYHOU
B TOM 4HCJIE aTTecTaluu (3a4er,
T depeHnnpoBan
KonTakTHast padoTa ody4atontuxcs ¢ npenogasateniem | CPC, B HBIH 3auer,
Bcero TOM

n3 HUX OK3aMCH

YHUCJIC
9K3aM

Jlexn | JlaGoparopu | Ilpaktuue | KCP | xoHCymbTa

1505 pI€ 3aHATUSA CKHE 10072051
3AHITUSA CH
4 72 34 36 2 3auer
5 144 18 18 108 DK3aMeH

Htoro 216 52 54 110




Cemectp VueGHble 3aHsTHS 110 3a09HOM (popme 00ydeHus ®opma
IIPOMEKYTOUHOMN
B TOM YHCIIE aTTecTauuy (3auer,
mudhepeHIpoBaH
KonTakTHast paboTa obydatomuxcs ¢ npenogasatenem | CPC, B HBIH 3a4er,
Beero U3 HUX ToM 3K3aMEH
Jlexu | Jlabopatops | Ilpaktuue | KCP | koncymnbra | THCIC
un bI€ 3aHSATHA CKHe UH SK3aM
3aHATUS CH
6 96 4 4 88 3ayer
7 120 10 10 100 DKk3ameH
Hroro 216 14 14 188

1. Ileau ocBOeHHS TUCHUIIIMHBI

['maBHas menbp kypca «Juddepennuanbias reoMeTpuss M TOIMOJOTHS» BBITEKACT W3
KBATM(UKAIMOHHBIX ~ TpeOOBaHWUN K  BBIMIYCKHHMKAaM BY30B TI0 MaTEeMaTHYECKUM
CIEUHUATBHOCTSIM:

(dbopMHupoBaHUE y CTYJACHTOB — OyIyIIMX OakaaaBpOB MaTeMaTHUKU — CUCTEMBI 3HaHU# O 00
OCHOBHBIX TpO0OJIEeMax MaTEMaTUKH, O COCTOSHHM M TEPCIEKTHBaX pa3BUTHUS €€
BAKHEUILIMX HAIIPABJICHUN;

. 0 3HAYCHUH MAaTeMaTHKHU B MTO3HAHUH (PYHIaMEHTAIbHBIX 3aKOHOB MHPA;

. 0 BOKHEHIINX acTeKTaX MPHUKIATHOTO UCIIOJIb30BAHUS MaTEMATHIECKIX
3HaHuil. [loaToMy LebI0 penoaaBaHus AMCHUILUIAHGI «/nddepennmanbuas reometpust
Y TOTIOJIOTHUSD» SIBJISICTCS:

1) oBnameHue CTyIEHTAMUA MAaTEMaTUYECKUM allapaToM KJIACCHUECKOW U COBPEMEHHOM
nudepeHnnanbHoi reOMeTPUH U TOMOJIOTUH, (PyHIaMEHTaTbHBIMHU T€OPETHUYECKUMU
MOJIOKEHUSIMU 3TUX TEOPHL;

2) BOCIUTAHWE U Pa3BUTHE MX MATEMAaTHYCCKOM KYJIbTYPBI;

3) o0co3HaHHWE UMH MPHUKIATHOTO XapaKTepa MaTEMAaTUKH B 1IeJIoM U auddepeHInanbHOM
T€OMETPHUU U TOTOJIOTHU B YACTHOCTH.

BwmecTe ¢ Tem, nzyuenue aucturuimnsl “JluddepenimaibHas TeOMETpUs U TOTOJIOTUS

MpeCIIelyeT U CIEAYIOIINE YACTHBIC LIEIIH:

1) obecrieycHre MOHATHIHOW 0a3bl JJIS U3YYCHHUS IPYTHX MPEIAMETOB, HCIIOJIB3YIOIIMX
T€OMETPUIO M TOTIOJIOTHIO B KaUeCTBE MOCTABIIUKAa HEOOXOJUMOTO MATEeMaTHYECKOTO
anmapara (MaTeMaTHu4ecKuii 1 GyHKIIMOHAIBHBIN aHamu3, Teopus quddepeHnnanbHbIX
ypaBHEHUH, TeopeTndeckas (Pu3nKa, TEOMETPHUS «B IIEJIOM», anredpandeckas u
nudepeHnmanbaas TOMOIOTUS U ApP.), U JaTbHEHIIIET0 CaMOCTOSATEILHOTO U3yUCHUS
MaTEeMaTHKH;



2) BOCIUTAaHWE U Pa3BUTHE MX MATEMATHYCCKOUN KYJIbTYPBI;

3) 0CO3HaHWE MMH MPUKIATHOTO XapaKTepa MaTEMATHKH B IIeJIoM H U PepeHInaTbHONR
TEOMETPHUHU U TOTIOJIOTHU B YACTHOCTH.

4) dopmupoBanue Ooiee MUPOKOrO W TIyOOKOTO TOHMMAaHUS  BaKHEHIIMX
TC€OMETPUUYECKAX W TOIMOJIOTHUECKUX CTPYKTYp, TOBCEMECTHO HWCIIOIB3yeMbIX B
MaTeMaTHKe;

5) CONpOBOXKICHHE TEOPETUYECKOTO MaTepuania pPa3sHOOOPa3HBIMHM  3aJadyaMud U
YIPAXHEHUSIMH TSI CAMOCTOSTEIBHOTO PEIICHUS, MO3BOJIIIONIMME 0oJiee TITyOOKO
IPOYYBCTBOBATh TEOPETUUYCCKUE IMOJOKCHHS JUCIHUILUIMHBI U Pa3BUTh y CTYICHTOB
HABBIKA CAMOCTOSITEIIBHONU PaOOTHI.

2.Mecro aucuuiuinebl B crpykrype OOII 6akanaspuara

Jucuurinea oughgepenyuanvras ceomempusi U monoao2usi BXOJUT B 0a30BYI0 4acTh
o0Opa3zoBaTeabHOM TpOTrpaMMmbl 10 HamnpasyieHuto 07.03.01 Mamemamuxka.

Kiaccuueckas BeTBb MaTeMaTuku — nudepeHiranbHas reoMeTpusi — 1 0ojiee COBpeMeHHas
MaTteMaTu4ecKasi JTUCIUIUIMHA — TOMOJIOTHUSl — SIBJIAIOTCS TEMH, CBS3aHHBIMU MEXIY COOOM
paszieraMu COBPEMEHHON MaTeMaTUKH, 0e3 3HaHWS KOTOPBIX HEBO3MOXKHO MPECTABUTH
KBATH(UIIUPOBAHHOTO OaKallaBpa—MaTeMaTHKa.

CoBpeMenHble auddepeHIuanbHas TeOMETpPUsl W TOIMOJIOTHS HCHOJB3YIOTCS Kak ISt
pElIEHUsT TEOPETUYECKUX BOIPOCOB MATEMAaTUKH, TaK M [Js PEIICHUS PUKIATHBIX
MaTeMaTUYECKHX 3a]ad.

Tomosiorusi kKak Hayka, HW3y4awllas MOHSATHE HENPEPHIBHOCTH, SBISIETCS OJIHOW U3
(byHIaMEHTAIBHBIX HAYK, JISXKAIINX B OCHOBE MAaTEMATHKH, 110 KpaliHe Mepe, B OCHOBE TeX €€
pa3iesioB, KOTOpPHIE CBsI3aHbI C HENpepbIBHOCTHIO. Crofa BXOIAT MaTEMaTHUYECKUU H
(YHKIIMOHATBHBIN aHAJIW3, TEOMETPHUs, YaCTUYHO ajredbpa W MHOTHE JApPYrue pasjaeiibl
MateMaTuku. [1OCTOSTHHBIN HMHTEpeC K TOMOJIOTUU BBI3BAH MOTPEOHOCTHIO MATEMAaTHUKOB B
CBOOOJHOM BJIaJCHUU HauOosiee oOUUMMHU (PyHIAMEHTAIbHBIMU HWJIEIMH MaTEMaTUKH,
00ecreynBaIIMMH €€ eTUHCTBO.

Bc€ 310 nokaspiBaeT BaXXHOCTh M aKTyaIbHOCTh M3yueHUs nuddepeHInaibHOi reOMeTpUun
¥ TOTIOJIOTUH JIJIsl TOATOTOBKU KBaNMU(DUIIMPOBAHHKIX OakanaBpoB o HanpasieHnuto 01.03.01
MaremaTHka.

Urenue Kypca mpemosaracT 3HakOMCTBO € aHAJIMTHYECKON TeOMETpHEH, alre0poi u
MaTeMaTUYECKUM aHAJTU30M.

3. Komnerenuun odyuarwiuierocsi, popmupyemMbie B pe3yJjbTaTe 0CBOCHUS TN CHUTITUHBI
(mepeveHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUA).



KoMnerenuun

®opmyanpoBka komnereHunu us PI'oC

I[lnanupyemsble pe3yJibTaThl

BO o0yueHus (MOKa3aTeJ M J10CTUKEHUSA
3aIaHHOI0 YPOBHSA OCBOCHMS
KOMIIeTeHIIH )
OIIK-1 TOTOBHOCTBIO HCIIONIb30BaTh (PyHIaMEHTAIbHBIE
3HaHUS B 00JAacTH MaTeMaTHUYECKOTO aHalu3a, .
3Haer: MECTO nuddepeHTnaTEHOM,
KOMITJIEKCHOTO M (DYHKIMOHAIBHOTO aHaJIn3a,
anreOpsl, AHATTMTUYECKOH reomerpu, | TCOMETPUH 1 Tomoiornu
I QepeHInaNIbHOH TEOMETPUH H  TOTOJIOTHH, BHYTPU MaTCMATUKU
I QepeHInaNbHBIX ~ ypaBHEHUH, JAHUCKPETHOU | Ymeer: (bopMyITHpOBATH 3a1aum]
MaTeMaTHKH H MaTeMaanecxoﬁv JIOTHKH, TEOPHH | MaTeMATHUYECKOTO AHANN3A,
BEPOATHOCTCH, MATEMATHIECKOH CTATHOTHKH M | 1ihoncnianbHBIX YpaBHCHHH, GUIHKH
CIlyJaliHBIX TIPOIECCOB, YHCICHHBIX METOMOB, .
o N Ha SI3BIKE nuddepeHTHaTEHOH,
TEOPETUIECKON MEXaHUKH B OyIyIei
. T€OMETPHH W TOTIOJIOTHU
npodeccnoHaNbHON AEATETbHOCTH
Biageer: OCHOBHBIMH METOHAMH
muddhepeHIMaNbHON TeOMETPUN H
TOIOJIOTHH
IK-1 CIOCOOHOCTBIO K oOmpedeNieHnto o0mux ¢opm u 3Haer: OCHOBHBIC MPUEMBI

3aKOHOMEPHOCTEN OTAENBHON NpeIMETHON
obmactu

TOTIONIOTHYECKUX U U HEepeHIINaTHHOTO
T€OMETPUYECKHUX TIOIXOJIOB K PEIICHUIO
TPUKIIAIHBIX 337129

YMeeT: yCTaHABIHMBATH TOIMOJOTHUCCKUEC
CBOWCTBA  TNPOCTPAHCTB, HCCIEAOBATH
oTtoOpaxxeHne Ha HETIPEPBIBHOCTE;
BBIUMCISATh  JuddepeHnran  JaHHOTO
[JIAJIKOTO OTOOPaKEHUSI U €ro CBOWMCTBA;
YMeeT BBIMOIHITH OCHOBHBIC OTIEpaIiy

Haj nuddhepeHnraIbHpIMU (popMaMu

Biageer: OCHOBHBIMHM METOAAMU
¢ dhepeHIInaTbHON TeOMeTPpUN U
TOIOJIOTHH

4. O0beM, CTPYKTYpa U coJiepKaHue JUCHUILIUHBI.

4.1. O6beM TUCIUIUIMHBI COCTABIAET 3a4eTHBIX €IUHUI] 6, aKaJEMHYECKUX YacOB

216.

4.2. CTpyKTypa JUCUHUILITUHBI.



E- g Ay“zmropﬂble 3aHATHA 10 g
S| g [|oumoii (popme o0yueHus, B ToM S DopMbI TeKYIIEro
Ha3zBanusi pasnesioB u (3 § amere : KOHTPOI3I
TeM JHCHHILTHHBI = = = - : § yetesaemocti (no
% = s B g'_ é o L‘E 2 Heldenam cemecmpa) }
= Z = = eS| g r = dopma npoMe:KyTOUHOIH
= E s Sal &5 © aTTecTallMH (1o
cemecmpam)
Yemeepmuiti cemecmp
Mopnyas 1. Teopusi KpUBBIX
Bcezo no mooynio 1 4 16 18 2 Kontponbnas paboTa,
KOJIJIOKBUYM
1. [IpeameT u MeTOx 4 4 4
muddepeHunaTbEHON
T€OMETPHH.
ITonsTHE KPUBOIL.
2. lnvHa ¥ KpUBU3HA 4 6 4
KpPUBOH.
3. Kpydenue kpuBOi. 4 6 6 2
®opmynbl Opene
Mopnyas 2. Teopusi noBepxHocTei
Bcezo no mooynio 2 4 18 18 Kontponbnas paboTa,
KOJIJIOKBUYM
1. [lorATHE TOBEPXHOCTH. 4 2 2
Perynsipabie HOBEepXHOCTH
2. BayTpenHss reomeTpust 4 4 4 2
MOBEPXHOCTH
3. BHemHss reomMeTpus 4 6 6
MTOBEPXHOCTH.
4. InddepenimansHoe 4 6 6
UCYHCIICHHUE Ha
MOBEPXHOCTH
HUTOTIO 3a 4 cemecTp 34 36 2 3aver
Ilamuui cemecmp
Moayas 3. O6mas Tonosiorus
Bcezo no mooynio 3 5 6 6 24 Kontponbnas pabota,
KOJIJIOKBUYM
1. Metpuueckue u 5 2 2 8
TOTIOJIOTHYECKHE
MPOCTPAHCTBA
2. HenpepriBHbIE 5 2 2 8
0TOoOpaXeHusl.
I'omeomopdu3mMer




3. AKCHOMBI CHETHOCTH U 5 2 2 8
OT/ICIIUMOCTH.
KoMmaxTHbIE U CBSI3HBIE
TOIIOJIOTUYECKHE
MPOCTPAHCTBA.
Monayas 4. I'magkue mHorooopasust
Bcezo no mooynio 4 5 6 6 24 Kontponbnas pabota,
KOJIJIOKBUYM
1. 'nmagkue MHOrOOOpas3us u| 5 2 2 8
TITaIKue OTOOpaKeHIMS
2. KacarenbHas MI10CKOCTb 5 2 2 8
B TOYKE TJIaJIKOTO
MHOT000pasus
3. BroxeHHsie u 5 2 2 8
NOTpy>KEHHBIE
MHOT000pa3us
Moayas .5 Juddepennuanbubie Gopmbl
Bcezo no mooyniwo 5 5 6 6 24 Kontponbnas pabota,
KOJIJIOKBUYM
1. duddepennuanbasie 5 2 2 8
thopmbl
2. larerpupoBanue 5 2 2 8
I depeHInanbHbBIX GopM
3. Onepanuu Hax 5 2 2 8
I depeHInaTEHBIMH
tdhopmamu
Mopyab 6. IIpomexyToyHasi aTTecTanus
IToaroroBka k sK3aMeHy 36 3K3aMEH
HUTOI'O 3a S cemecTp 18 18 72
UToro 52 54 110
& 8 AyAUTOpHBIE 3aHATHS 110 g
§ g 3a04HOIi (hopMe 00yueHus, B \é ®OpMBbI TEKYIIEro
Haspanus pasagesioB u (3 § romamee : KOHTPOJIA
TeM THCIHILTHHBI = - = = - & YCHeBaEMOCTH (10
% = g B g'_ é < % § Helenam cemecmpa)
- % = = S = r 5 @DopMa NPOMeKYTOYHOM
= s Sal SE © aTTecTauuu (no
cemecmpam)

uiecmoii cemecmp

Moayas 1. Teopusi KpuBbIX




Bcezo no mooyno 1 6 2 2 32 Kontponsnas padota,
KOJUIOKBHYM

1. I[IpenmeT u MeTO 6 1 1 16

i pepeHInanpHON

TCOMETPHH.

IToHsiTe KpUBOM.

2. lnvHa ¥ KpUBU3HA 6 1 1 16

KPUBOM.

Mopayas 2. Teopusi noBepxHocTei

Bcezo no mooynw 2 6 2 2 32 KonTponbnas padora,
KOJUIOKBHYM

1. IloHATHE TOBEPXHOCTH. 6 1 1 16

Perynsipabie HOBEpXHOCTH

2. BHyTpeHHSIsI reoMeTpHst 6 1 1 16

MOBEPXHOCTH

HUTOTI'O 3a 6 cemecTp 4 4 88 3aver

ceomoll cemecmp

Moayas 3. O6mas Tonosorus

Bcezo no mooynio 3 7 4 4 28 Kontponbnas pabota,
KOJUTOKBHYM

1. MeTpuueckue u 7 2 2 10

TOIIOJIOTUIECKHE

MPOCTPAaHCTBA

2. HempepwiBHBIC 7 1 1 8

0TOOpaKEeHUSI.

I'omeomopduzmer

3. AKCHOMBI CYETHOCTH U 7 1 1 10

OT/ICIIUMOCTH.

KoMnakTHbIE U CBSI3HBIC

TOTIOJIOTHYECKHE

MPOCTPAHCTBA.

Moayas 4. I'magkue mHOroo0pasust

Bcezo no mooynio 4 7 3 3 30 KonrtponbHas paboTa,
KOJUIOKBHYM

1. l'magkue MHOTOOOpa3us u| 7 1 1 10

TIIaJIKKe 0TOOpaKEeHUS

2. KacarenbHas TIOCKOCTB 7 1 1 10

B TOYKE TJIQJIKOTO

MHOT000pa3us

3. BroxeHHbIe U 7 1 1 10

HOTPY>KEHHBIE

MHOT000pa3us

Mopnyas .5 Inpdepenunaibabie popMbl

Bcezo no mooynio 5 5 3 3 30 KonrtposbHas padoTa,
KOJIJIOKBUYM




1. Inddepennuansabie 7 1 1 10
hopmbl
2. VlaTerpupoBanue 7 1 1 10
I depeHnInansHeIX GopM
3. Onepanuu Hazx 5 1 1 10
I depeHInanTsHBIMHI
tdhopmamu

Mopayas 6. IIpome:kyTouHas aTTecTaIUS

[loaroToBka K 3K3aMeHy 36 9K3aMeH
HUTOI'O 3a 7 cemectp 10 10 100
HUTOro 216 14 14 188

4.3. Coaep:xkaHue TUCHHUIIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3/iejiam)

4.3.1. Cooepircanue neKyuOHHBIX 3aHAMUIL O Oucyuniune Yemesepmoiil
cemecmp
Monyas 1. Teopusa kpuewvix

» Jlekuus Ne 1. IIpenmer u meton nqudpepeHunanbHO TeOMETpHH.

» [Ipeomem u ucmopus Kniaccuyeckou oughgepenyuaibHou
2eomempuu.

*  00630p npobrem u Memooos cospemenHol OuppepenyuatbHol
2ceomempuu

* Bexmop-@yukyuu ckanaprozo apeymenma 0 Henpepvisnocmo u
oughghepenyupyemocms sexmop-pyuKyuy CKaiapHo2o
apeymenma.

» Jlexuwnst Ne 2. [loHsATHE KPUBOM.

* Tpyonocmu, cesazannvle ¢ onpeoeneHuem NOHAMU KPUBoU
* Pecynapuvle Kpusbvie
* Kacamenvuas k kpugoti

» Jlexuwms Ne 3. EcTecTBeHHas MapaMeTpU3aLnsl pETYISIPHOW KPUBOM.

* EcmecmeenHnas napamempuzayus pe2yiapHou Kpueou
* [lpumepvi ecmecmeennvlx nepenapamempuzayuti
* Jlnuna xkpusot

» Jlekuusa Ne 4. [lnockue KpuBBIE.
* [Inockue kpusvie
*  Cnocobwi 3a0anus NIOCKUX KPUBLIX
* Kacanue nnockux kpuswix. OQcubarowue



*  Kpueusna nnockou kpusou
*  Dopmynvl Dpene 05 NIOCKUX KPUBBIX

» Jlexuwust Ne 5. IIpocTpaHCTBEHHbBIE KPHUBBIE.

*  Cnocobwi 3a0aHusi NPOCMPAHCMEEHHBIX KDUBBIX

* Kpususna u kpyuenue npocmpaHcmeeHHbIX KPUBLIX

* baszuc ®@pene (ecmecmeennbviii mpexespanHux
NPOCMPAHCMBEHHOU KPUBOLL)

*  @opmynvt Ppene 0151 NPOCMPAHCMBEHHOU KPUBOU

» Jlexuust Ne 6. JIokanbHOE CTPOCHUE KPUBOM.

*  Cmpoenue kpusoti 6o1u3u oovikHosennou mouxu 0 Deonroma.
* Degonveenma

» Jlekuus Ne 7. O01as nokaiabHasi TEOpUs KPUBBIX.

* Kpusvie 6 n-mepHoM eBKIUO0B0M NPOCMPAHCMEeE.
* bazuc @pene kpusoii obueco euoa
* Vpaeuenue @pene kpusoii 0bwezo suoa

» Jlexnwmst Ne 8. OcHOBHas Teopema JOKaJIbHON TEOPUH KPUBBIX.

*  OcHnosHas meopema N0KAIbHOU Meopuu KPUBHIX.
* Teopema o nocneoneti Kpugusne
* Kpuevle c nocmosnnbiMu KpususHamu

Monyas 2. Teopus nosepxnocmeii

» Jlekuusa Ne 9. [ToHsiTHE MOBEPXHOCTH.

* [lonamue nosepxnocmu.
*  Cnocobwi 3a0anus nogepxnocmu

* Pecynapuvie nogepxrnocmu O Ipumepol nosepxnocmet

» Jlexuwns Ne 10. BHyTpeHHsAsI reOMETpHs MOBEPXHOCTH 1.

* Kacamenvnas niockocms K HOBEPXHOCIU.

* Kacamenvroe paccroenue nogepxHocmu

» [lepsas keadpamuunas ¢hopma nogepxHocmu Kak cnocoo
BbLIYUCTEHUS CKATISIPHO20 NPOU3BEOCHUS KACAMENbHBIX 8eKMOPO8
NOBEPXHOCMIU.

» Jlexuwns Ne 11. BHyTpeHHsAsI reOMETpHs MOBEPXHOCTH 2.

* Jlnuna xpusou na nogepxnocmu. 0 Venvl na nosepxnocu

* [Inowaow nosepxnocmu. O Uzomempuunocms nosepxuocmeti.



» Jleknua Ne 12. Buemnsist reometpus moBepxHocten 1. O Hopmanshoe
2ayccoeo noie.
* Jugpepenyuan HopmarbHo2o omoodopadiceHus



d
OcHogHoti onepamop no8epxHocmu

* Bmopas ¢pynoamenmanvhas ¢popma nogepxHocmu

» Jlexuust Ne 13. BHewHssl reOMETPHS TOBEPXHOCTEMN 2

* [TnaeHbie KPUBU3HbL NOBEPXHOCMU.
° Fayccoea KPUBU3HA NOBEPXHOCNIU.
* [Tnasnwvie Hanpaejierusd noeepxnocmu

» Jlexuust Ne 14. BHeuiHsist reoMeTpusi TOBEPXHOCTEH 3

*  Hopmanvrhas kpususna kpueoti na nosepxnocmu. O [nasnvie

Kkpususnwvl u hopmyna Jinepa O Teopema Menve.
*  AcumnmomuuecKkue TUHUU

> Jlexuus Ne 15. JluddepenimanbHoe UCUUCICHUE HA TTIOBEPXHOCTH
1

* [Ipouseoomnvie OA3UCHBIX BEKMOPO8 NOBEPXHOCIU.
* Kosghdpuyuenmoi ceaznocmu nosepxnocmu

> Jlexmus Ne 16. luddepennunanbuoe ucuucieHne Ha TOBEPXHOCTH
2 O Vpasnenue I'aycca-Ilemepcona-Kooayyu-Maiinapou.
« Tenzopwvl Ha nogepxHocmu.

> Jlexuust Ne 17. JluddepennmanbHoe UICUUCICHUE HA TTOBEPXHOCTH
3

* Tenzopuwl kpususnvl Jlegu-Husuma u Pumana nogsepxnocmu.
* [eodesuueckue Ha NOBEPXHOCHU.
* Koesapuanmmuoe ouppepenyuposanue na nogepxHocmu.

Iamwiii cemecmp
Moayasb 3. Obuias mononozus.

» Jleknua Ne 18. Metpuueckue u TOMOJIOTUYECKUE MTPOCTPAHCTBA
(TTI).
*  Mempuueckue u mononocuueckue npocmparcmea (TI1).

*  Omxkpvimvie u 3amMKHymole MHoxcecmea 6 TI1.
*  Ommuowenue mouxa-muodcecmea ¢ TI1

> Jlexmus Ne 19. HenpeprsiBHBIE 0TOOpasKEeHHUS.

* Henpepuignvie omobdpasicenus mexcoy TII. O Kpumepuu

HenpepvisHocmu omoopadicenus O I'omeomoppusmol u
eomeomopguuie TI1I.

13



» Tononoeuueckue UHeapuaHmul

» Jlekuus Ne 20. Paznuunble KJacchl TOMOJIOTMYECKUX MPOCTPAHCTB.
e Axcuomul cuemnocmu.
e Axcuomwvl omoenumocmu 0 Komnaxmnwie TI1 O Cesasuvie TI1.

Monyas 4. I'naokue mnozooopazus.

» Jlekuus Ne 21. ['magkue MHOrooOpasus u riajgkue otoOpaxenus O
N-mepnas kapma u amnac.
* [7aokue cmpykmypul u e1adkoe MHO2000pasue
» [Ipumepol 2nadkux MHO2000pa3utl
* [1aoxoe omoopadicerue MHO2000pasuil

> Jlexmmst Ne 22. KacarenbHas IJIOCKOCTh B TOUKE TJIAJKOTO
MHOT000pa3ust
* Kacamenvnuviu 6EKmMop ZJZLZOKOZO MH02006p613u}i 6 mou4ke —

paznuunsle nooxoowl. 0 Kacamenvrnoe npocmpancmeo O
Kacamenvnoe paccnoenue

> Jlekmus Ne 23. BioxeHHbIe U TOTPY>KEHHBIE MTOJAMHOT000pa3us

* Pane enaokozo omobpasicenus.
* Brooicenus u noepysxcenus
*  Brooicennvie u nozpysicentvle NOOMHO2000pa3UsL

Monyas 5. Juppepenyuanvrsvie gpopmoi.

» Jlexkuus Ne 24. Tuddepenunanbubie GOpMBI.

*  Onpeodenenue oughghepenyuanvroti popmor. O
HHughgepenyuposanue oughghepenyuanvrwvix gpopm.

> Jlexmms Ne 25. UnterpupoBanue nuddepeHnnanbHbix Gopm.

*  Uumeepuposanue ougpgpepenyuansHulx gopm.
* @opmyra Cmokca

» Jlekuus Ne 26. Onepanuun Hag nuddepeHnuanbHbiMu popmamu. O
IIpouzseoenue ougpepenyuanvrvix ghopm.

* [Ilpoussoonas Jlu ouggepenyuanvroti popmor. 0 Bnympennee
npouseedeHue 8eKmMopHo20 NoJjis U OudpepeHyuanvHol gopmol.
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4.3.2. Cooepicanue n1abopamopHo-npaKmuiecKux 3aHAmMuil no
oucyuniuHne

Yemeepmului cemecmp
Monyas 1. Teopus kpueswvix

> Ilpaktuueckoe 3ansatue Ne 1. [Ipeqmer u Mmetos

g epeHInaIbHON TeOMETPHH.
* [Ipeomem u ucmopus kiaccuveckou ouppepenyuanrorol
eeomempuu.
*  0030p npobem u memooos cospemeHHou ouppepenyuanrbrol
eeomempuu
* Bexmop-@yHKyuu CKAIAPHO20 apeyMeHma
Henpepuvignocmo u oughgepenyupyemocms 8ekmop-@hyHKyuu CKAIAPHO20 apeyMeHma.

» llpaktuueckoe 3anstue Ne 2. [ToHsITHE KPUBOI.

* TpyoHnocmu, cesazanHbvle ¢ onpeoesienuem NOHAMUsL KPUBOTU
* Pecynapuvie kpusgvle
* Kacamenvuas x kpueoti

» lIpaktuueckoe 3anstue Ne 3. EcrecTBeHHas mapameTpu3anus
pPEryJISpHOU KPUBOU.
* Ecmecmeennasn napamempusayusi pe2yisipHol KpUugou

* [lpumepwr ecmecmeennblx nepenapamempusayuti
* Jlnuna xpusou

» llpaktnueckoe 3ansatue Ne 4. [Iimockue KpuBbIe.
» [Inockue Kpugvle
*  Cnocobwi 3a0aHus NIOCKUX KPUBLIX
* Kacanue nnockux kpuswix. Ocubarowue
*  Kpueusna nnockou kpusou
*  @opmynvr Ppene 0151 NIOCKUX KPUBBIX

» Ilpaktnueckoe 3anatue Ne 5. [IpocTpaHCTBEHHBIE KPUBBIE.

*  Cnocobwi 3a0aHusi NPOCMPAHCMEEHHBIX KPUBLIX

* Kpususna u kpyuenue npocmpaHcmeeHHbIX KPUBLIX

* basuc @pene (ecmecmeenHulii mpexepaHHUuK
NPOCMPAHCMBEHHOU KPUBOLL)
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*  Q@opmynvl Ppene 0151 NPOCMPAHCMBEHHOU KPUBOU

» IlpakTtuueckoe 3ansitue Ne 6. JIokanbHOE CTpOEHUE KPUBOM.

*  Cmpoenue kpugoti 6o1u3u 0ovikHoseHHou mouxu O Deonroma.
* Deonveenma

» Ilpaktuueckoe 3ansitue Ne 7. O61as 1oKagbHask TEOPUS KPUBBIX.

*  Kpusvie 6 n-mepHoM eBKIUO080M NPOCMPAHCMEE.
* baszuc @pene kpusoti 0oweeo uoa
*  Vpasuenue @pene kpusoii 0bweco suoa

» lIpaktuueckoe 3anstue Ne 8. OcHOBHas TeopeMa JOKaJIbHON
TEOPUU KPUBBIX.

*  OcHo6Has meopema N0KANbHOU Meopul KpUBHIX.
» Teopema o nocneoueti KpususHe
*  Kpusvie ¢ nOCIMOAHHbIMU KPUBUZHAMU

» llpaktuueckoe 3ansatue Ne 9. OcHOBHasi TeopemMa JOKaJIbHON
TEOPUU KPUBBIX.

*  OcHo6Has meopema N0KANbHOU Meopu KpUBHIX.
» Teopema o nocneoueti KpususHe
*  Kpusvie ¢ nOCIMOSAHHbIMU KPUBUZHAMU

Monyas 2. Teopus nosepxnocmeii

» lIpaktnueckoe 3anstue Ne 10. [IoHsATHE TOBEPXHOCTH.

* [lonamue nosepxnocmu.

*  Cnocobwi 3a0anus nogepxnocmu
* PecynsapHule nogepxnocmu

* [Ipumepwl nogepxrnocmeil

» llpaktnueckoe 3ansatue Ne 11. BHyTpeHHss reomeTpust
MOBEPXHOCTH 1.

* Kacamenvuas niockocms K NOBEpXHOCMIU.

* Kacamenvnoe paccroenue nogepxnocmu

» [lepsas keadpamuunas ¢hopma nogepxHocmu Kak cnocoo
BLIYUCTEHUS CKATISIPHO20 NPOU3BEOCHUS KACAMENbHBIX 8eKNOPO8
NOBEPXHOCMIU.
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[Tpaktuueckoe 3ausitue Ne 12. BHyTpeHHssI reoMeTpus
MTOBEPXHOCTH 2.

* [nuna xpusoii na nogepxnocmu. 0 Yenwr na nosepxnocu
* [lnowaows nosepxnocmu.
*  M3omempuunocmos nogepxHocmell.

[TpakTuyeckoe 3ansitue Ne 13. BHelHsst reoMeTpusi HOBEPXHOCTEH
1.

* HopmanwvHoe eayccoso noie.

Juggepenyuan nopmanvroco omoodbpadicenus

*  (OCHOBHOII onepamop no8epxXHOCmuU

* Bmopas ¢pynoamenmanvnasn popma nosepxnocmu

[TpakTnueckoe 3ansitue Ne 14. BHemHsst reoMeTpus MOBEPXHOCTEM
2
* [nasuvie KPUBU3HblI NOBEPXHOCMU.

» [layccosa kpususzna nogepxnocmu. 0 I'nasnvle nanpasnenus
nOBEpXHOCU

[TpakTueckoe 3ansitue Ne 15. BHelHsAs: reoMeTpusi HOBEPXHOCTEM
3

* Hopmanvhas kpususna kpusoti Ha nogepxrocmu. 0 I'nasnvie

kpususnvl u hopmyna Junepa O Teopema Menve.
*  AcumnmomuuecKkue TuHUU

[Tpaktuueckoe 3anstre Ne 16. luddepenuaibHoe UCUUCICHUE HA
MOBEPXHOCTH |

* [Ipou36o0nvie 6A3UCHBIX 8EKMOPOE NOBEPXHOCMIU.
* Koagpguyuenmul ceaznocmu nosepxnocmu

[TpakTuueckoe 3anstue Ne 17. luddepeHunaibHOe UCUUCICHUE HA
noBepxHocTH 2 O Vpasuenue I'aycca-Ilemepcona-Kooayyu-
Mauinapou.

 Tenszopul Ha nogsepxHocmu.

[TpakTuueckoe 3anstue Ne 18. luddepeHunaibHOe HCUUCICHUE HA
NOBEPXHOCTH 3

Tenszopwl kpueusznwvl Jlesu-Hueuma u Pumana noeepxnocmu.
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* [eodesuueckue Ha NOBEPXHOCIU.
* Kosapuanmmuoe ougpepenyuposanue na no8epxXHOCmu.

[ amwviu cemecmp
Mopayas 3. Oowaa mononozus.

» llpaktuueckoe 3ansatue Ne 19. Merpuyeckue U TOOJIOTHYECKUE
npoctpanctsa (TII).
*  Mempuueckue u mononoeuuecxkue npocmparcmea (T11).

*  Omkpvimvie u 3aMKHymole MHodxcecmaea 6 TI1.
e Omuowenue mouxa-muodncecmea ¢ T11

» Ilpaktuueckoe 3ansTue Ne 20. HenpepriBHbIE 0TOOpaKEHUS.

* Henpepuviguvie omoodpasxcenus mexcoy TI. O Kpumepuu

HenpepwisHocmu omoopadsicenusi O I'omeomoppusmol u
ecomeomopgnute TI1.
* Tononozuueckue uH8apUAHMbL

» llpaktuueckoe 3anstue Ne 21. Paznuynbie Kiacchbl
TOMNOJIOTMYCCKUX NPOCTPAHCTB. U Axcuomvr cuemnocmu.

e Axcuomor omoerumocmu 0 Komnaxmuwoie TT1
e Cesasuwvie TI1.

Monyas 4. I'naokue mnozooopazus.

> llpaktuueckoe 3anstue Ne 22. ['magkue MHOrooOpasus u TJIajKue
OTOOpaXKEHUS

* N-mepnas kapma u amaac.
» [Taokue cmpykmypol u 21a0Koe MHO2000pa3ue

* Ilpumepsi enaokux muozcooopazuti O I'naokoe omobpasicenue
MHO2000pazuil

» llpaktnueckoe 3ansatue Ne 23. KacaTenpHas IIIOCKOCTh B TOUKE
[JIAIKOTO MHOTOOOpa3us

*  Kacamenvuwiii 6ekmop 21a0Kk020 MHO2000pa3us 8 MouKe —
pasiuinble N0OX0O0b.

* [Ipumepbl 8biuucIeHUli KACAMENIbHO20 NPOCMPAHCNEA

* Kacamenvnoe paccnoenue
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» Ilpaktuueckoe 3anatue Ne 24. BiioxeHHbIE U TOTPY>KEHHBIE
MOJIMHOT000pa3ust

* Buiuucnenue panea enaoko2o 0moopaicenus.
* [Ipumepsl 6n021CceHUll U NOSPYHCEHUL
* [Ipumepbl 610HCEHHBIX U NOSPYIHCEHHBIX NOOMHO2000pA3UA

Monayas 5. Jugppepenyuansvnoie ghopmer.

> Ilpaktudeckoe 3anarue Ne 25. Jluddepenimanbapie GOPMBI.
*  Onpedenenue oughghepenyuanvHot popmol.
* Juppepenyuposanue oughgepernyuanvhvix ghopm.

» lIpaktuueckoe 3anstue Ne 26. UHTerpupoBanue
muddepeHnanbHbIX GopMm.

*  Unmeepuposanue ougppepenyuanvrvix ghopm.
* @opmynra Cmokca

» llpaktnueckoe 3anstue Ne 27. Onepaunu Haz
b depeHuranbHbIMU GOpMaMH.
* [lpoussedenue oughghepernyuanvrulx popm.

* [Ilpoussoounas Jlu ouggepernyuanvroti popmor. 0 Bnympennee
npouseedeHue 8eKMopHO20 NoJis U OuP@epenyuanvrol ¢popmol.

5. O0pa3oBaTre/ibHbIE TEXHOJIOTHH

B ocHoBe npenonaBanus qucuuIuinHbl JuddepenuuanbHas reoMeTpysi U TOMOJIOTHUS JIEKUT
JEKIIMOHHO-CEMUHApCKasi cCUCTeMa O0y4YEHHUs, YTO CBS3aHO C HEOOXOJUMOCTBIO aKTUBHOIO
IPOAYMBIBAaHUSI TEOPETUUYECKOTO0 MaTepuana, CojAepiKallero IriIyOOKHe U aOCTpaKTHBIE
noHsTusl. HauBuayanbHbie 0COOEHHOCTH 00YYarOIIUXCsl YUUTHIBAIOTCS MOA00POM 3a/IaHUi
Pa3HOr0 YPOBHS CIOXHOCTHU JJIsi CAMOCTOSITENIbHOM pabOThI CTYI€HTOB.

[To maHHOW MUCHUTUIMHE Y4e€OHBIM IUIAHOM IMPETYCMOTPEHO TaKKe MPOBEACHUE 3aHATHHA B
WHTEPaKTUBHBIX  (popmax. Jlekupnn OpoOBOAATCS B AyAUTOPHUSIX, OCHAIIECHHBIX
BUJIEONIPOEKTOPAMH. B  ynuBepcutere (¢yHkumonupyer LleHTp coBpeMEeHHBIX
0o0pa3oBaTeNbHbIX TEXHOJIOTMM, B KOTOPOM MpPEAYyCMaTPUBAIOTCS  MacCTep-KJIacChl
CIIELIUAIIACTOB.

6. YueOHO-MeTOAMYECKOE 00ecnieyeHre CAMOCTOSITeIbHOI paloThl CTYy1€HTOB.
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YueOHO-MeTOoANM4YeCKHE MOCOOUS IJIs1 CAMOCTOSITEeIbHO padoThl

1. Mumenxko A. C., ®omenko A. T. Kpatkuii kypc nuddepeHmanbHoil reoMeTpuu 1
tonojorun. M.: ®DUSMATIIUT, 2004.

2. Mumenko A. C., Conosbe 1O. I1., ®Domenko A. T. CoopHuUK 3a/1a4 110
muddepennmnanbaoit reomerpun v Tonosnoruu. M.: ®USMATIIUT, 2004.

3. Hacpynaes @.C. luddepennpmanbpaas reoMeTpust U TOMOJOTHS : ISl CTyA. 2-T0 rojia
o0y4. ak-Ta MaTeMaTUKu U KOMIbIOT. HayK. Y.1 : [luddepenunanpHas reoMeTpusi.
Teopus xkpuBbix. — Maxaukana : Uzn-so AI'Y, 2015. - 20-00.

4. Cussiit, C.B. Jlekunu o nuddepeHimanbHoil reoMeTpun : yaeOHoe nmocooue s
MaTE€MaTUYECKHUX CIENUAIbHOCTEN U HAIlPaBJICHUM NOJATOTOBKU B YHHBEpPCUTETaX —M.
: dusmatout, 2007. - 377.

3amaHus I CaMOCTOSATEIbLHON PadoThI

1. KapaunanwsHas apudmMeTrka 2.
O0o00meHHas Mocnea0BaTEILHOCTD.

3. OuIbTpHL.

4. CnocoOnI 3aJaHHs TOIOJIOTHH.

5. CxommmocTts B TTI.

6. JlokaabHO-KOHEYHAs CHCTEMa MHOKECTB.
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7. ®akTOp-NMPOCTPAHCTBO U (PAKTOP-TOMOIOTHS.

8. Ilpomssenenne 6eckoneunoro cemeiictra TII.

9. IIpousBeneHHE TOMOIOTHUECKUX MPOCTPAHCTB.

10. AKCHOMBI OTAEITUMOCTH.

11.MeTtpuueckue MpoCcTpaHCTBA.

12.KoMIakTHbI€ TOMOJIOTUYECKHE MPOCTPAHCTBA.
13.Moueomophu3Mbl, STHOMOPPUIMBI 1 TOMEOMOP(HU3MBI.
14.PazMepHOCTH TOMOJIOTUYECKOTO MTPOCTPAHCTBRA.
15.CtpyKTypa OTKPBITBIX MHOKECTB HA MPSMOM.
16.I1epBas u BTOpasi akCHOMBI CYUETHOCTH.

17.Pa3nuuHble MOIX0/IbI K ONPEACICHUIO TIaAKOTO0 MHOT000pasHsl.
18.0Omnpenenenue u npumepsl rpyni JIu.

19.JIemmb1 YpBICcOHA (OKA3aTEILCTBA).

20.Metpuzyemocts TII.
21.Kommaktudukammm.
22.Pa3OueHnne euHHUIGL.
23.TlapakoMITaKTHBIE TTPOCTPAHCTRBA.
24 .Pa3nuyHble BUIBI HECBSI3HOCTH.

25.Knaccuueckie moBEepXHOCTH.

26.BHYTpeHHsIs 1 BHEIIHSSI TEOMETPHS TIOBEPXHOCTH.
27.0OpueHTHpYEeMbIe U HEOPUEHTUPYEMbIE TTIOBEPXHOCTH.
28.Knaccudeckne KpuBEHIE.

29.Teopema l"aycca.

30.2BomtoTa ¥ 3BOJIBBEHTA.

31.0rubaromas cemelicTBa KPUBBIX.
32.IIpumepsI rIaIkKux MHOTOOOpa3HiA.
33.KacarenpHoe B KOKacaTeIbHOE PacCIOCHUS.
34. lnddepennnanbabie GOPMEI.
35.0mnpenencHus v mpuMepsl rpyri Jlu.
36.Teopembl YUTHU O BIOXKEHUHU.

37.Indbdbepennmansabie popmsel B R".
38.Teopema Crokca.
39.PumanoBa MeTprKa Ha MHOTOOOpa3HH.

40.PuMaHOBBI MHOTOOOPA3Us: ONPEEICHNE U IPUMEDPHI.
41.KoBapuanTtHoe nudepeHimpoBaHue.

42 Koromoioruu ne Pama.
21



43.Teopema nBoiictBeHHocTH [lyankape.

44.CtenieHb OTOOpaKEHUS U €T0 MPUI0KECHHUS.

Pa3neanl M TeMBbI [IJI51 CAMOCTOSITEILHOIO

U3y4YeHHUsI

Bunbl u cofepixanne caMoCTOATEIbLHON padoThI

Pa3znen 1. Teopus kpussix

1. 3aMegaTenbHbIE TUIOCKUE KPHUBEBIE

Pedeparsr Ha TEMBL:
1. [{uKI0uABI, SMUIUKIOBUBI U TUTIOIIUKIIOHTBI
2. [Inockue KpUBbIe U MEXaHU3MBI

2. HCKOTOpI)Ie KJIaCChI MMPOCTPAHCTBCHHBIX
KPHUBBIX

1. KpuBbie TOCTOSIHHO# KPUBU3HBI
2. Cepuueckrie KpUBbIC
3. Kpussie beptpana

3. Buzyanusanus IIOCKUX KPUBBIX B CHCTEMAX
KOMITBIOTEPHOM alreOpsl

1. Buzyanusanu 1 aHMManus B 3aBUCUMOCTH OT
pa3nu4HbIX mapaMeTpoB kpruBbix B CKA Maple unu
Mathematica

Pasnen 2. Teopusa nosepxnocmeii

1. KpuBU3HBI TOBEPXHOCTH

[oxnan Ha TeMy:
[ToBepXHOCTU NOCTOSIHHOIN KPUBU3HBI

2. Buzyanuzanus nosepxHocteit B 3D
penaktope Blender

HpeI[CTaBI/ITI) Ha KOMITIBIOTEPEC pPE3YyJIbTAaThbl BU3YyaJIM3alluU
HEKOTOPBIX OBEPXHOCTEH

3. Busyanusaiust HOBEpXHOCTEH B CUCTEMaX
KOMITBIOTEPHOM anreOpsl

[IpencraBuTh Ha KOMIBIOTEPE PE3YIbTaThl BU3YaAIU3ALMH
HEKOTOPBIX IOBEPXHOCTEN

Pazaen 3. Obwas mononozus

1. Komnakrusie u cBs3ubie TT1

Pedepatbl Ha TeMBbI:

1. Kpurepuii KOMIAaKTHOCTH B IMTOJTHBIX METPHUUECKUX
[IPOCTPAHCTBAX.
2. KommakTHOCTB, cUeTHast KOMIIAKTHOCTD, U

CCKBCHIMAJIbHAsA KOMITAKTHOCTD.

2. dynpaMeHTaIbHas TpyIIa

Brrancnenre GyHaaMeHTaIbHBIX TPYIIT Pa3THIHBIX
[IPOCTPAHCTB.
Jlokiaa Ha Temy: 3etidpepra — Ban Kamriena

Pasnen 4. I'naokue muozooopazua. Teopus Kpuevix u nogepxnocmeii

1. I'mankue MmHOTO0Opa3Ms

[oxinan Ha TeMy: PaznuyHbie NOX0AbI K ONPEAEIEHUIO
[JI4JIKOTO MHOTOOOPAa3Hs.

2. 'maaxme oToOpaxkeHus

Pemenwe 3aa4 1 yrpaKHEHHI Ha BBIYHCICHUE PaHTa
CTaKUX OTOOpaKeHHIA

1. TeH30pHBIC II0JIA Ha MHOFOO6pa3I/II/I.
PumanoBa MCTpPHUKA.

Pedepar Ha Temy: Teopema cyriecTBOBaHUS pUMaHOBO
METPHKH Ha TJIaJIKOM MHOT000pa3nu.

Jlokiazibl HA TEMY:

KacarenbHblil BeKTOp: pa3aIuvHbIE TOAXObI K
ONPEACIICHUIO.

KoopauaatHbIf 1 0€CKOOPIMHATHEIN MOIXOBI K

OMPEACIICHUIO TCH30PHBIX IIOJICH Ha MHOT oo6pa31/11/1.
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Pasnen 5. Jugpgpepenyuanvnvie ghopmot

1. duddepenimanbhbie (OpMBI Perenrie 3a1a4 Ha BeIYMCIcHUE quddepeHiiana u
npousBeneHus JuddepeHunanbHbIX GopM.

2. NnTerpupoBanne auddepeHansHex GopM  |(Pemrenne 3a1a4 u yupaxHEHUH.

3. Onepaunu Hag auddepeHunanTbHBIMHI Jloxyaasl Ha TeMy:

bopmamu 1. IlponsBomuas Jlu muddepeHnanbHBIX HOpM.
2. CBs3b omeparuit div U rot ¢ omepamusIMu HaJl
nuddepeHInansHBIMI HOpMaMH.

7. @oH/1 OLIEHOYHBIX CPEICTB /sl POBeeHNsI TEKYLEero KOHTPOJIS YCIeBaeMOCTH,
NMPOMeKYTOUYHOI aTTecTAlMHU 10 UTOraM OCBOEHUS TUCIHILJIMHBI.

7.1. IlepevyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TANOB UX (JOPMUPOBAHMS B poLecce
0CBOEHHsI 00pa30BaTEJILHOM MPOTPaAMMBI.

[lepeuens KOMMIETEHIIUN C YKa3aHUEM ATAIOB UX (POPMUPOBAHUS MIPUBEACH B OMHCAHUN
00pa3oBaTeabHOI MPOTPaMMBI.

Komnerenuust 3HaHusl, yMeHHsl, HABbIKU IIpouenypa oueHuBaHus

OIlK-1 3Haer: ¢yHmamMeHTadbHBIE MOHIATHA IuddepermmanpHol | KommokBuyM, KOHTpPOJBHAsS
reMeTpud M TONOoNOruH (T7ajkas KpHBas, peryispHas | paborta, SK3aMeH
HOBEPXHOCTh, KPUBU3aHA M KPY4YEHHE KPHUBOM, rayccoBa U
CpelHsSsI KpUBU3HBI TOBEPXHOCTH, TMepBas M BTOpas
KBaJpaTHUYHbIE (OPMBI, TOMOJOTHMYECKOE TMPOCTPAHCTBO,
METPHUUYECKOE MPOCTPAHCTBO, HEMPEPHIBHBIE OTOOpaKEHUS,
romMmeoMop@u3M, KOMIIAKTHBIE TPOCTPAHCTBA, CBS3HBIC
npocTpancTBa,  AuddepeHIupyeMble  MHOTr000paswus,
rIIaJKue 0ToOpakeHus, JuddepeHIua 0ToOpaxeH s u Jp.)
Ywmeer: JIOKa3bIBaTh OCHOBHBIC TEOPEMBI
T PepeHInATEHON TeOMETPUH U TOTIOIOTHI
Brajeer:0CHOBHBIMU pueMaMH u METOJlaMU
T epeHInaAIbHON TEOMETPUH U TOTIOJNTHH

[K-1 3Haer: (hopMynHpOBKH OCHOBHBIX teopeM | KoymokBuyM,  KOHTpOJIBHAS
IuQQepeHInaNbHON T€OMETPUH U TOTIOJIOTUH pabora, 3K3aMeH

YMeer: 10Ka3bIBaTh CYLIECTBEHHOCTb UM HEOOXOAUMOCTb
MCXOJTHBIX YCIIOBHI BaKHEHIINX TeopeM
TG pepeHInaTbHOR T'eOMETPUA U TOTOJIOTHH — ITyTeM
MTOCTPOEHUS COOTBETCTBYIOIINX KOHTITUMEPOB

Brnaneer: nmocrarouHold uMHQOpMaIMeid 0 COBPEMEHHOM
ypoBHE pa3BUTHS  JudQepeHuInaIbHOH TEeOMETpUU H
TOMOJIOTHM B pasfenax MyOJIMYHO TNpencTaBisieMbIX
HAaY4HBIX pE3yJIbTaTOB.

7.2. TunoBble KOHTPOJIbHbIE 32 IaHUS
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7.2.1. Ilpumepnuvie KoHmpobHbIE 60NPOCHL K KOTOKGUYMY

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.
20.

OObenuHeHne U nepecevyeHune cemeiictsa MuoxkectB. @opmynsl Jle Moprana (J10ka3aTh).
Hurne He naoTHbIE MHOKECTBA: ONPECICHUE, TPUMEPHI U KPUTEPUI HUT/IC HE
MJIOTHOCTH MHOECTBa (KpUTEpUId 10Ka3aTh).

MomHocTts MHOKkeECTBA. TeopeMa KanTopa (10ka3athb).

OmnpeneneHue CYETHOr0 MHOXKECTBA. Jloka3aTh CYETHOCTh OObEIUHEHHS CUETHOTO
CEMENCTBA CYETHBIX MHOYKECTB.

KomMro3uiusi HenmpephIBHBIX OTOOPAKEHUI €CTh HEMpepbIBHOE 0TOOpaskeHue. JlaTh
OTpeJIEICHNE BCEX BXOSIIMNX B JAHHOE YTBEPKICHUE TEPMUHOB U J10Ka3aTh WUJIH
ONPOBEPTHYTh 3TO YTBEPKICHHUE.

OnpeneneHne CYETHOrO MHOXKECTBA. JloKa3aTh CYETHOCTD JIEKapTOBA MTPOU3BEACHUS
JIBYX CUETHBIX MHOKECTB.

Jj1s Toro 4ToOBl 0TOOpAXKEHUE, NEHCTBYIOIIEE MEXK/Y TONOJOTUYECKUMU
MPOCTPAHCTBAMHU OBLIO HEMPEPHIBHBIM HEOOXOUMO U IOCTATOYHO, YTOOBI OHO OBLIO
HEIMPEPBIBHO B KaXX10W TOUKe. [[aTh onpeaeneHue Bcex BXOIAIUX B JaHHOE
YTBEPKIAECHUE TEPMHUHOB U JI0KA3aTh WIH ONMPOBEPTHYTH 3TO YTBEPKICHUE.
OmnpeneneHue CYETHOIO MHOXKECTBA. Jl0Ka3aTh CYETHOCTh MHOXKECTBA PAIIMOHAIbHBIX
qucen.

Kpurepun HenpepbIBHOCTH 0TOOpaKeHUs (J10Ka3aTh).

JlokazaTh HecueTHOCTb oTpe3ka [0,1].

OTKpBITBIE U 3aMKHYThIE 0TOOpakeHus. ['oMmeoMopPu3MBbI.

MeTpuueckue nIpoCcTpaHCTBa: ONPEAEICHUE U IPUMEPHI.

Bcesikoe mpocTpaHCTBO, yAOBIETBOPSIOIIEE BTOPOM aKCHOME CYETHOCTH CEMapadesbHO.
JlaTh onpeneneHye Bcex BXOASAIIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
OIPOBEPTHYTH 3TO YTBEPKICHHUE.

[ToampocTpaHCTBO METPUYECKOTO MpocTpaHcTBa. MHAympoBanHas merpuka. [Ipumepsl.
OnpeneneHue OTKPBITHIX MHOKECTB B METPUUYECKOM MPOCTPAHCTBE U UX CBOMCTBA
(cBolicTBa J10Ka3aTh).

Bcesikoe mpocTpaHCTBO, YAOBIETBOPSIOIIEE BTOPOM aKCHOME CYETHOCTH CEMapadesbHO.
JlaTh onpenenenye Bcex BXOASAIIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
OMPOBEPTHYTH 3TO YTBEPKIICHHUE.

OnpeneneHue 3aMKHYTBIX MHOKECTB B METPUYECKOM MTPOCTPAHCTBE U UX CBOWCTBA
(cBoiicTBa 0KA3aTh).

HernpepriBHBIE 0TOOPAKEHUSI MEKTY METPUUECKUMH MPOCTPAHCTBAMMU.

Cx0IMMOCTh B METPUYECKOM IpocTpaHcTBe. [Ipumepsl.

["'omeoMopdHBIE TONOIOTUYECKHE MPOCTPAHCTBA: ONPEACIICHUS], CBOMCTBA U IPUMEPBI.
CaoiicTBa 10ka3aTh. Tomonornyeckue NHBAPUAHTHI.
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21.
22.
23.

24,

25.

26.

217,

28.

29.

30.
31.

32,
33.

34.

35.

36.

37.

Omnpenenenre U IPUMEPHI TOTMOJIOTHIECKUX MPOCTPAaHCTB. CpaBHEHNE TOTIOJIOTHH.
CBOICTBa OTKPBITHIX M 3aMKHYTBIX MHOXKECTB B TOTIOJIOTHYECKOM MPOCTPAHCTBE.
BHyTpeHHss TouKa, rpaHUYHAS TOYKA, TOUYKA MPUKOCHOBEHMSI U TIPEIeTbHAS TOUKA
MHOKECTBA B TOTIOJIOTUYECKOM MTPOCTPAHCTBE.

[ToampocTpaHCTBO TOMOJIOTHYECKOTO MPOCTPAHCTBA. J[oKa3aTk, UTO Cy)KEHHE BCSIKOTO
HENPEPBIBHOTO OTOOPAKSHHSI Ha TIOJIITPOCTPAHCTBO SBJISCTCS] HEMTPEPHIBHBIM
OTOOpaKEHUEM.

MHOXECTBO OTKPBITO B TOTIOJIOTHYECKOM MTPOCTPAHCTBE TOTJA M TOJIBKO TOT/a, KOTa
OHO COBIAJAET CO CBOEH BHYTPEHHOCTHIO. /[aTh ompeeneHne BceX BXOIAIINX B TAHHOE
YTBEPKJICHUE TEPMUHOB U JI0Ka3aTh 3TO YTBEPKICHHE.

MHO0XXECTBO 3aMKHYTO B TOITOJIOTHYECKOM MPOCTPAHCTBE TOT/IA M TOJIHKO TOT/Ia, KOTAa
OHO COBIIQJIaeT CO CBOUM 3aMbIKaHHEM. J{aTh onpeeneHne BceX BXOIINX B JAHHOE
YTBEPKJICHUE TEPMUHOB U JI0Ka3aTh 3TO YTBEPKICHHE.

KomnakTHbIe TOMOJIOTHYECKHEe MPOocTpancTBa. KpuTeprii KOMITAKTHOCTH B TEPMUHAX
HEHTPUPOBAHHBIX CUCTEM (KpUTEPHUH J10Ka3aTh).

BHYTpeHHOCTh MHOXKECTBA B TOIIOJIOTHYECKOM TTpocTpaHcTBe. CBOMCTBA OepaIiuu

A Int()A.

Bcesikoe 3aMKHYTOC ITOAMHOKCCTBO KOMIIAKTHOI'O TOIIOJIOTHMYCCKOI'O ITPOCTPAHCTBA
ABJIACTCS KOMIIAKTHBIM MHO>KXCCTBOM. I[aTB OIMpCACIICHNA BCCX BXOIAININUX B TAHHOC
YTBCPKICHUC MOHSITHUI 1 A0Ka3aTb 9TO YTBCPIKIACHHC.

3aMbIKaHHE€ MHOKECTBA B TOIOJIOTHYECKOM IIPOCTPAaHCTBC. CsoiicTBa OoIIcpanuunu A A,

Bcsikoe koMmakTHOE TOJIMHOXKECTBO Xayc0p(oBa TOMOJIOTHUECKOTO MPOCTPAHCTBA
SBJIIETCS] 3aMKHYTHIM MHOKECTBOM. JlaTh OrnpeiesieHnst BCEX BXOSIINX B JAHHOE
YTBEPKJICHUE MOHSATUHN U JOKAa3aTh 3TO YTBEPKICHHE.

baza Tononoruyeckoro npocrpanctsa. [Ipumepsl. Kputepuii 6a3bi (q0ka3ath).

O0pa3 KOMIAKTHOTO MTPOCTPAHCTBA MPU HEMPEPHIBHOM OTOOPAKEHUH SIBIISICTCS
KOMITAaKTHBIM MHOECTBOM. J[aTh ompenenieHns BCeX BXOAAIMINX B JAHHOE YTBEP)KICHUE
MOHATHUH M I0Ka3aTh 3TO YTBEPKICHHUE.

[Ipenbaza Tonmonoruveckoro npocrpancTsa. [Ipumepsl. basa B Touke u
dbyHIaMEeHTaJIbHASI CUCTEMa OKPECTHOCTEH TOIMOJIOTHYECKOTO MpocTpaHcTBa. [Ipumepsl.
HernpepriBHOE 0TOOpaKeHNE KOMITAKTHOTO MPOCTPAHCTBA B XaycA0p(OBO MPOCTPAHCTBO
SBJIIETCS] 3aMKHYTBIM 0TOOpakeHueM. JlaTh onpeseieHust BCeX BXOASIINX B JAHHOE
YTBEPKJICHHUE TTOHATUI U J0Ka3aTh 3TO YTBEPKICHHE.

[TepBas 1 BTOpas akcmoma CYeTHOCTH. J[0Ka3aTh WM OMPOBEPTHYTH, YTO BCAKOE
METPHUYECKOE MPOCTPAHCTBO YAOBIETBOPSCT IEPBOM aKCMOME CUETHOCTH.

Omnpenenenre CBI3HOTO OIMHOKECTBA TOMOJIOTMYECKOTO MpocTpaHcTBa. Kpurepwuii
CBSI3HOCTH MOJMHOKECTBA B TOMOJIOTHYECKOM IMPOCTPAHCTBE.
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38

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

ol.

52,

Jlnst HenpepbsIBHOCTH OTOOpaxeHus f : E X Y e0BXOAUMO U JOCTATOUHO HEIPEPHIBHOCTU
K10 13 ero KOMIOHEHT. J{aTh onpeieneHust BCexX BXOSAIIUX B 3TO YTBEPKIECHUE
MOHSATUH U I0KA3aTh 3TO YTBEPKJICHUE.

[lepBas u BTOpas akcuoma C4ETHOCTH. J[oKa3aTh WM ONPOBEPTHYTh, UTO BCSIKOE
TONOJIOTHYECKOE MTPOCTPAHCTBO, YAOBIETBOPAIOIIEE BTOPO AaKCUOME CUETHOCTH
YIOBJIETBOPSIET U MIEPBON aKCMOME CUETHOCTH.

buekTuBHOE HENMPEPHIBHOE OTOOPaKEHNE KOMITAKTHOTO MPOCTPAHCTBA Ha Xayca0phoBO
MPOCTPAHCTBO SABJsIETCS rToMeoMOoppu3MoM. JaTh orpesiesieHrst BceX BXOSIINX B
JTAHHOE YTBEPXKJACHHUE MOHATUM U JOKA3aTh 3TO YTBEPKICHUE.

[lepBas u BTOpas akcuoma C4eTHOCTH. J[oKa3aTh WM ONPOBEPTHYTh, UTO BCSIKOE
TONOJIOTHYECKOE MTPOCTPAHCTBO, YAOBJIETBOPSIOIIEE IEPBOM aKCHOME CYETHOCTHU
YAOBJIETBOPSIET U BTOPOUM aKCMOME CUETHOCTH.

[lycte f: X~ R HEenpepbIBHOE 0TOOpaxkeHre. Eciin X — KOMITakTHOE MPOCTPAHCTBO, TO f
JIOCTUTAET CBOEr0 MUHUMAJIBHOTO U MAaKCUMAaJIbHOTO 3HaUeHus Ha X . JlaTh onpeneneHus
BCEX BXOJSIIUX B JAHHOE YTBEPKACHUE MOHATHUI U J10Ka3aTh 3TO YTBEPKICHUE.

Bcroay mioTHbIE MHOYKECTBA: OMPECIICHIE, PUMEPBI 1 KPUTEPHUI BCIOY TUIOTHOCTH
MHOECTBA (KpUTEPUH JOKa3aTh).

CBs13HBIE TOIIOJIOTHYECKHE TPOCTpaHCTBA. KpuTepru CBA3HOCTH TOMIOJIOTHIECKOTO
MIPOCTPAHCTBA.

BHyTpeHHss Touka, rpaHUYHAs TOYKa, TOUYKa MIPUKOCHOBEHUS U MIpeebHas TOUKa
MHOYKECTBA B TOTIOJIOTHYECKOM MPOCTPAHCTBE.

CBsi3HBIC TOIMOJOTUYECKUE MTPOCTpAHCTBA. JloKka3aTh CBSI3HOCTh OTpe3Ka [ab, ].

J{ns1 HenpephIBHOCTH OTOOPAXKEHUSI, IEUCTBYIONIETO MEKAY TOMOJIOTHYECKUMU
MPOCTPAHCTBAMH HEOOXOAUMO U I0CTATOYHO, UTOOBI MPOOOpa3 JIF0OOTO 3aMKHYTOI'O
MHOYKECTBA JIJISI 9TOr0 OTOOpaKeHUs ObLT 3aMKHYT. [laTh onpeieneHus BceX BXOASIINX B
JTAHHOE YTBEPXKIEHUE MOHATHI U I0Ka3aTh 3TO YTBEPKICHUE.

HernpeprbiBHBIN 00pa3 CBSI3HOTO TOMOJIOTUYECKOTO MTPOCTPAHCTBA SBJISETCS CBSA3HBIM
MHOECTBOM. /{aTh ornpeaeneHust BCeX BXOIAIINX B JAHHOE YTBEPKIACHUE MTOHATHI U
JI0Ka3aTh 3TO YTBEPKIICHUE.

MHO%€CTBO OTKPBITO B TOMOJIOTMYECKOM MPOCTPAHCTBE TOT/IA M TOJIBKO TOT/AA, KOT/1a
OHO COBMAJAET CO CBOEH BHYTPEHHOCTHIO. [[aTh ornpeneneHne Bcex BXOAAIUX B JAHHOE
YTBEPKJAECHUE TEPMHUHOB U JI0Ka3aTh 3TO YTBEPKICHUE.

CBsi3HBIC TOIOJOTUYECKUE TPOCTpaHCTBA. Kputepun CBI3HOCTH TOMOJOTMYECKOTO
MPOCTPAHCTBA.

KomrmakTHbI€ TOMOMIOrHYecKue npocTpancTsa. Kpureprii KOMIakKTHOCTH B TEPMUHAX
LHEHTPUPOBAHHBIX CUCTEM (KPUTEPHIl 10KA3ATH).

baza Tomonorudeckoro npocrpanctsa. [Ipumepsl. Kputepuii 6a3bl (10Ka3aTh).
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53.

54,
55.

56.

S7.

58.

59.

60.

61.

62.
63.

64.

65.
66.

67.

68.

HenpepriBHOE 0TOOpakeHHEe KOMIIAKTHOTO MPOCTPAHCTBA B XaycAOP(POBO MPOCTPAHCTBO
SBIISIETCS] 3aMKHYTBIM OTOOpaxkeHueM. [laTh onpenenaeHus BcexX BXOSIIINX B TaHHOE
YTBEPKJICHHUE MOHATUI U J0Ka3aTh 3TO YTBEPKICHHUE.

OTHOILIEHHE «TOYKA-MHOYXECTBO» B TOIOJIOIMYECKOM IPOCTPAHCTBE.

MHO»€CTBO 3aMKHYTO B TOIOJOTHYECKOM IIPOCTPAHCTBE TOTA U TOJIBKO TOT/AA, KOTIa
OHO COBMAJAET CO CBOMM 3aMbIKaHHUEM. /[aTh ONpeieieHne BCEX BXOIAIINX B TAHHOE
YTBEPKIAECHUE TEPMHUHOB U 10KA3aTh 3TO YTBEPKIACHUE.

AKCHOMBI OTAEIUMOCTH Tg1,T 1 T,. Onipenenenue, B3auMOCBSI3b U IPUMEDPHI,
MMOKa3bIBaIoNue, uTo To 11 1 T1 Ts.

Bceskoe kKoMIakTHOE MOJAMHOKECTBO XaycA0pdoBa TOMOIOTHIECKOTO MTPOCTPAHCTBA
ABJIAETCS] 3aMKHYTHIM MHOKECTBOM. JlaTh OnpeAeseHns BCEX BXOASIINX B JAHHOE
YTBEPKJICHHE MTOHATUI U J0KAa3aTh 3TO YTBEPKICHHUE.

Komnosuius HenpepbIBHBIX 0TOOpaXEHUI €CTh HETpepbIBHOE 0TOOpaxkeHue. Jlatp
OIPEJENICHUE BCEX BXOISIINX B JAHHOE YTBEPKICHUE TEPMUHOB U J10KA3aTh WIH
OIPOBEPTHYTH 3TO YTBEPKICHHUE.

Jloka3aTh HECUETHOCTh OTPE3KA.

[IpousBeneHne TOMOJIOTMYECKUX TPOCTPAHCTB. JloKa3aTh, 4TO OTOOpaKEeHUE
MPOECKTUPOBAHHUS SIBISIETCSI OTKPBITHIM OTOOPAXKEHUEM.

HenpepriBHOE 0TOOpakeHHE KOMIIAKTHOTO MPOCTPAHCTBA B Xayc10p(OBO MPOCTPAHCTBO
SBJIIETCSl 3aMKHYTBIM OTOOpakeHueM. /laTh onpeenaeHus BceX BXOSAIINX B TaHHOE
YTBEPKJICHHUE MTOHATUI U J0KAa3aTh 3TO YTBEPKICHHUE.

["'omeomopu3MbI: onpeaeneHus, CBOMCTBA U IpuMephbl. CBOMCTBA JOKA3aTh.
CdopmynupoBats Manyto u bonbinyio temmsbl YpeicoHa. J[aTh onpeneneHus Bcex
BXOJSIIUX B 3TY (DOPMYJTUPOBKY MOHITHI U TEPMUHOB.

3aMbIKaHHE MHOKECTBA B TOMOJOTHYECKOM MTpocTpaHcTBe. CBOMCTBa onepaunn A FA.

[ToampocTpaHCTBO METPUYECKOTO MpocTpaHcTBa. MHAynupoBanHas merpuka. [Ipumepsl.
HenpepriBHBIN 00pa3 CBA3HOTO TOMOJIOTHYECKOTO MPOCTPAHCTBA SIBJISIETCS CBSI3HBIM
MHOECTBOM. /laTh ornpenesnenus Bcex BXOAAINX B JAHHOE YTBEPKIACHUE ITOHATHN U
JI0Ka3aTh 3TO YTBEPKICHUE.

KomMmnakTHbI€ TONONOrMYECKUE IPOCTpaHCcTBa. KpuTepuii KOMITAKTHOCTH B TEPMUHAX
LHEHTPUPOBAHHBIX CUCTEM (KpUTEPUH 10Ka3aTh).

[IepBas u BTOpas akcuoma C4eTHOCTH. J[0Ka3aTh WM ONMPOBEPTHYTh, UTO BCSIKOE
METPUUYECKOE MPOCTPAHCTBO YAOBJIETBOPSET MIEPBOM AKCUOME CYETHOCTH.
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7.2.2. Ilpumepnovie mecmoegwie 3a0anus 011 NPOGEOEHUA MeKyuie20 KOHMpOois

1. Yemy paBHO MHOKECTBO UI:I 000 _1n;n0O00

n01
1) UOoo;ood
2) Oo;oo0O
3) [Oo;oo0
4) O1;000
5) [o;10

2. Kaxkoe u3 CICAYIOIHNX MHOKCCTB CUCTHO

I
1) D(x, y)OR?|y O 2x, XDQD
2) I:l(x, y)OR?|y O [

3) Oo:;10

o aada
4) MHOXeCTBO 0ECKOHEUHBIX LEMHBIX ApoOei Dao; 1, 2, 3,...|:|

5 R\Q

3. Iycrs oroGpaxenue f : (10 2;2000 R 3amano pasencreom f : OxO0O x20 4 u nycts

B 000 3:00 noxmuoxecTso R . Haitru f P 0BO
1) UOo2;20 2) Ooo;ood

3) [Oz1;200
4 0

5y 00 2;010o00z1;20

4. Kakas u3 caenyronmx Gpyskimii [ He siBisiercs Mmerprkoit Ha M

1) w~mcoUoa;0 oOxy, Oo maxDxDOHDyDOD ,xDlDDyDlD‘D
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xIZI‘y
2) MmoROOxyOo| |
10xOy]|

00y Dy 00

3) M oR%oOx, yDu‘xllZIy\l X2 Oy
4y M 0Oz;00x, yOoO 2xay

5. B kaxoM u3 ciienyrommx noanpoCcTpaHCTB METPUUECKOTO MPOCTPAaHCTBA R cyliecTByIOT
Iapkl, COCTOSIINE U3 OJHOU TOYKHU

1) Ooo,od
2) 0Oo1,10
3) Oo,00
4) Q

5) 001,12713, 14,...000
O

6. Bcskoe meTpuueckoe MpoCTPaHCTBO
1) sBusieTcs cenapabeabHBIM
2)  yIOBJIETBOPSET BTOPOH aKCHOME CYECTHOCTH
3) yIOOBIETBOPSET MEPBOI AKCUOME CYCTHOCTH
4)  SIBJISETCS CBS3HBIM

7. Tyers X O0a,b,c,d0. Kakoe u3 crenyromyux ceMelcTs ero moAMHOKECTB 00pasyoT

TOIIOJIOTHIO Ha X
1) 7100 0, x,0c0,000,0a,c0,0a,b0,0a,b,cO0
2) 100 0, x,000,0b,c0,0b,c,d000
3) T0O0 @, x,0al,0a,b0,0b,cO,0b,c0,0a,b,d000
4y 100 0, x,0ald,0b,0,0b,c0,0b,d0,0b,c,d00
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8. Kakwue u3 ciaeayronux ceMeiCTB MHOXKECTB 3a/Iaf0T TOOJIOTHIO Ha R

9. Kakune u3 CICOYIOIINX CEMENCTB MHOKECTB 3a1a0T TOITIOJOTHUIO HA R
1) T 0O00Oa;b0ja,bORrR;a obOudoo , rRO
2) To0OOa;no0@orOuO00, RO
3) T o0OOa;bOja,bORrR;a obOudoo, RO
4) T 0oO00Oa;000,000:00ja,borOUOO00, RO

5) T - ceMelicTBO BcexX KOHCUHBIX MOJIMHOKECTB MHOXKECTBa R

10. ITycth X - TOMOJIOTUYECKOE MPOCTPAHCTBO U E - ero mogMuoskecTBo. Touka X u3 X

SBJISICTCS BHENIHEH TOUKO# MHOKecTBa E , eciin A oxpecTHOCTB 3T0# TOUukKH B .

BcTaButh HeocTaONIME CIOBA
1) A -cymectByer; B - koTopas He mepecekaetcs ¢ E
2) A- cymectByert; B - koTopas nepecekaercs ¢ E
3) A-mo6as; B - nepecekaercs B E
4) A - mobas; B - He nepecekaercs ¢ E
5) A - cymectByet; B - kotopas cogepxurcs B E

11. Tlycth X - TOMOJIOTHYECKOE MPOCTPAHCTBO U E - ero mogmuoskecTBo. Touka X u3 X

ABJIIETCS €r0 BHYTPEHHEN TOUKOM, eciii A OKpecTHOCTH 310k Touku B . BeraButh

HEJIOCTAIOIINE CII0Ba
1) A-mro6as; B - conepxurcs B E
2) A - cymectByet; B - koropas cogepxurcs B E
3) A-nmobas; B - nepecekaercs ¢ E
4) A - cymectByet; B - xoropas nepecekaercs ¢ E
5) A-cymectByer; B - koTtopas He nepecekaercs ¢ E

12. Tlycth X - TOMOJIOTHYECKOE MMPOCTPAHCTBO, A - TTOIMHOXKECTBO | & - Touka u3 X . Kakoe
U3 CIICAYIONINX YTBEPKICHUN 3aBEIOMO HEBEPHO

1) & - BHeNIHss U30JIMPOBaHHAs TOUYKa MHOXeCTBa A
2) a - mpenenbHas TOYKa MPUKOCHOBEHHS MHOKeCTBa A

3) a - BHewmHss Toyka MHOXecTBa X \ A
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4)  a- ToYKa MPUKOCHOBEHHUS KakK JUIst MHOKecTBa A, Tak U st MHOKkecTBa X \ A

13. Kaxkoe u3 CICAYOIINX MHOXKCCTB HC ABJIICTCA 3AMKHYTBIM B R

1) DXDR|2 00 2x20 3x 010

2) O2;050
3) 01,00
4) R\Q

14. Kakoe H3 cleayIonux MHOKECTB HE SBJISCTCS OTKPBITHIM B R

1) Uxorexoold
O Vo

2) OxOR[sin xOO

O 20
3) R\Q
4) Ooo,od

15. Tlycts X - Tomonorndeckoe mpoctpancTBo u A,B - ero moaMuokecTBa. YKakuTe
HEBEPHOE PABEHCTBO

1) IntAO A\Fr A

2) AOAUFrA

3) Fr(AUB)OFrAUFrB

4) X O Int ALIFr ALTExt A

5y Int0AUBOn "™PNinte

16. Iycrp a U 2/;€ﬁCTBI/ITCJ'ILHOC yucio. Torna ...
1) asBusiercs mpeneNbHON TOYKOM MHOKecTBa Q
2) asBIsLeTCS BHYTPEHHEN TOUKOM MHOXecTBa Q
3) asBaseTcs BHEIIHEH TOUKON MHOKecTBa Q

4) & sABIAETCS U30JUPOBAHHOM TOYKOM MHOXecTBa Q
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17. Ilycth ADDDl,l,l,l,...DD - IOJAMHOKECTBO TOMOJIOTHYECKOT0 mpocTtpancTBa R. Toraa

02340
1) ADA
2) Int AODOO
3) ExtAOR\A
4) FrAoOoO

18. VxkaxuTe BepHOE yTBEPKICHHE:
1) MHOXXECTBO UPPAIMOHABLHBIX YUCEJ HUTJIC HE IJIOTHO B R

2) OTpe3oK 00,10 uurzae ve mmoren B R

3) N Hurae =He mIoTHO B R

4)  MHOXECTBO DyDR |y O XZ,XEIRD HHTJIE HE TUIOTHO B R

19. Ilycts X - mpoU3BOJIBLHOE TOMOJIOTMYECKOE IPOCTPAHCTBO. KAKOE U3 CIEAYIOIINX
YTBEPKIACHUN HEBEPHO

1) OObeaMHEHUE CYSTHOTO YUCIIA HUT/E HE MJIOTHBIX MHOXKECTB U3 X HUT/C HE TUIOTHO
X

2) OObenuHEHHE TPOU3BOJIBLHOIO CEMEHCTBA BCIOTY IIOTHBIX MHOKECTB M3 X BCIOAY
IJIOTHO B X

3) BuyTpeHHOCTH 3aMBIKaHUS HHUTJIC HE INIOTHOTO MHOXECTBA SIBIISICTCS MyCTHIM
MHO>ECTBOM

4)  3aMbIKaHUE BCIOJY TUNIOTHOTO MHOXKECTBA COBMAIALT ¢ X

20. Kakoe u3 crenyromux ceMeiCcTB MHOKECTB He 00pa3yeT 0a3y TOMOJIOTHYECKOTO

npocTpaHcTBa R? B ero ecTecTBEHHOI TONONIOIUH
1) cemeifcTBO BCeX OTKPHITHIX KPYroB u3 R?
2)  ceMeiCTBO BCEX OTKPBITHIX KBAAPaTOB u3 R?
3) ceMeicTBO BCeX OTKPHITHIX HOMyIIocKocTell u3 R?

4)  ceMeHCTBO BCEX OTKPBITHIX TPEYTOJILHUKOB H3 R?

21. BwiGepure HeBepHOE yTBepkaeHue. [lycts X,Y - Tonojsoruveckue npocTpaHcTBa.

Oroopaxenue f : X OY sBisieTcst HENPEPHIBHBIM, €CIIH

1) foidF0 samkmyTo mis mo6oro samkmyToro F us Y

32



2) fHempepbIBHO B Kak10# Touke XX

3) f (A_\)D f (A) s mo6oro moaMuoxkecTBa A u3 X 4) f (F) samxayTO HI151 JIFOGOTO
3aMKHYTOTO F 13 X

5) f 01(U) orkpeito mis mo6oro orkpeiroro U usz Y

22. Bsibepute HeBepHOe yrBepskaenue. [Tycts f 1 X OY - romeomopdhusm MeTpruecKux
npoctpanctB X u Y . Torma

1) X cemapalOelbHO TOTIa ¥ TOJIBKO TOT/A, Koraa Y cenapadebHO
2) X CBSI3HO TOTJA M TOJILKO TOT/IA, KOTJa Y CBSI3HO

3) X orpaHWYEHO TOTJIa M TOJIBKO TOT/a, KOryia Y OrpaHHYeHO

4) X KOMITaKTHO TOTJa U TOJBKO TOT/1a, Korjaa Y KOMITAKTHO

T T
23. Ilycts MHOXeCTBO X HAJIEICHO ABYMS TOTOJOTHSIMH 1M 2. Toraa TOXIECTBEHHOE
T
0TOOpaXkeHue 1X TOMOIOTUYECKOTo MpocTpaHCTBa (X, 1) B TOMOJIOTHYECKOE

MIPOCTPAHCTBO (X,Tg) SIBJISICTCSI TOMEOMOP(HHU3MOM, €CITr
1) T.0T;
2) T,0T;
3) (X,T1) - KOMIaKTHOE TOIOJIOTHYECKOE MPOCTPAHCTRBO, a (X, T2) - xaycmopdoBo
TOITOJIOTHYECKOE MPOCTPAHCTBO
4)  (X,T1) - xaycaop$oBO TOMOJIOTHYECKOE MPOCTPAHCTRBO, a (X, T2) - KOMIaKTHOE

TOIIOJIOTHYCCKOC IMPOCTPAHCTBO

24. BsiOepuTe IpuMep TOmoIornueckoro npocrpanctsa (X,T) , He SBISIOIIETOCS

0[IPOCTPAHCTBOM

1) x0o0abO, T 00on,0a0, Oa,b0O0
2) XOR,TOOAOR|R\A - koneunoe muosxecrso UOon[

3) xore, Tod0Ox, yOore|x2o y2or, rorO
4) x 0OOa,bl, T 00Oon,0a0,Oo0, Oa,b00

25. Kakoe u3 ciaeayronmx noJIMHOKECTB TOMOJOTMYECKOT0 MPOCTPaHCTBA R? sBisercst
KOMIIaKTHBIM MHO>KECTBOM?
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1 U0oOx yOor2eoxgs 00yoeld
2y Hox yOor22 o xa s,
ooyoel
3y ox yOgr? | ymeld

4) [ (x, y)OR?|2x O 5y |:|1|:|

5) [ Ox, yOoR? x>0 y?0O 40
26. Kakoe u3 ciieyronux moAMHOKECTB TOMOJIOTHIECKOTO MPOCTPAHCTBA R sBisieTcst

KOMIIAKTHBIM MHOKXCCTBOM
1)z

- 2) 009 OR | nONDOO
On O
3)  OyOR|y O cosx;xoo,100

4) O0yOR |y — Otgx;xdooo,0o0000d
O 0200

27. Kakoe u3 CJIeIyIInX MOIMHOXKECTB TOMOJIOTHYECKOTO MPOCTpaHCTBA R2 sBiseTcs

KOMIIAKTHBIM MHOKECTBOM?

~ 1 ooOood,Oo,10,000,1

o0,000,100,000, 1 00,...00
O 0200300400

2) [ Ox, yOpR?|12x0
ayg1

3) DDX, yOoR? x>0
ool
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4)

DDX, . yOoR2x g y|:|1|:|

28. TIycts f : X OY - HenpepsiBHOE OTOOpaKEHHE KOMIAKTHOTO TOMOJOTHIECKOTO
IIPOCTPAHCTBA X B TONOJIOTMYECKOE MPOCTPAHCTBO Y . Toraa Y ABISETCS KOMIAKTHBIM,
€CIH ...

1)
2)
3)
4)

f - HHBEKTUBHOE OTOOPAKCHIE
f - cropbexkTHBHOE OTOOpaKCHNUE
f - oTkpBITOE OTOOpAXKEHHUE

f - 3aMKHYTOE OTOOpaKCHNE

29. [lycTh X - KOMITAKTHOE TOMOJIOTUYECKOE MTPOCTPAHCTBO, Y - Xxayc1opodoBo

tonojioruyeckoe npocrpancto u f : X OY - nenpepsiBHoe otobpaxkenue. Torma. ..

1)
2)
3)
4)

f - sBJIsIETCS rTOMEOMOP(PH3MOM
f - sABJIsIETCS OTKPBITBIM OTOOpAKEHHEM
f - ABJIsIETCS 3aMKHYTBIM OTOOPaKEHUEM

f - OMeKTUBHBIM 0TOOpAKEHHEM

30. [Tyctp X - xaycaop@oBO TOMOIOTUYECKOE TPOCTPAHCTBO U A - €r0 KOMITAaKTHOE
noAnpocTpancTso. Toraa ...

1)
2)
3)
4)

A - 3amMKHYyTO B X

A - oTKpBITO B X

A - BCroy IJIOTHO B X

A - HUTJE HE TIOTHO B X

31. [TycTp X - MHOKECTBO, HaJIeJICHHOE TUCKpeTHOH Tomosorueil. Torma X siBnsiercs
KOMITAKTHBIM TOTIOJIOTUYECKUM MPOCTPAHCTBOM TOT/Ia U TOJIBKO TOT/AQ, KOTAA ...

1)
2)
3)
4)

X - CUETHO

X - HECYETHO

X - KOHEUYHO

X - IyCTO€ MHOXECTBO

32. [lycTh X - KOMITAKTHOE METPUUYECKOE TPOCTPAHCTBO U A - €T0 MOJAMHOXKECTBO. Toraa A -

KOMIIaKTHO, €CJIN....

1)
2)
3)

A 3aMKHYTO B X
A OTKpBITO B X
A Bcrogy IioTHO B X
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4)

A orpanuueHO B X

33. JluckpeTHoe MOAIPOCTPAHCTBO KOMIAKTHOTO TOTIOJIOTUYECKOTO MMPOCTPAHCTBA SBIISICTCS

1.). :

2)
3)
4)

CUYCTHBIM MHOXCCTBOM
KOHCYHBIM MHO>XCCTBOM
BCIOAY INIOTHBIM MHOKCCTBOM
HCCUCTHBIM MHOXKCCTBOM

34. KomnakTHOE MOANPOCTPAHCTBO A TOMOJIOTHYECKOTO MPOCTPAHCTBA X SIBISAETCA
3aMKHYTBIM ITOJAMHOXECTBOM X , €CJIH ...

1)
2)

3)
4)

X siBasietcst To-MpOCTPaHCTBOM
X sBisieTcst T2-MpOCTPaHCTBOM

X YAOBJICTBOPACT HCpBOﬁ AKCHUOMC CUCTHOCTHU
X YAOBJICTBOPACT BTOpOﬁ AKCHOMC CUCTHOCTH

35. ITycts X 00a,b,c,d. B kakoii u3 CJIETYIOIITUX TOIOJIOTHI MPOCTPAHCTBO Ox, 70

SIBIISICTCSI HECBSI3HBIM?

1) T 0O0op,0a0,0a,b0,0a,b,cO,Oa,b,c,ddO

2) T 0OOop,0a0,0a,b0,0c0,Oc,d0,0a,cO,Oa,c,dd,Oa,b,cO,Oa,b,c,d00

3) T 0OOop, Oab,c,dddd

4) T 0OOop,060,0a,b0,0a,b,c0,0a,b,c,ad 0

5) T 0OOopg,OcO,Oa,b0,Oa,b,cO,Oa,b,c,ddd0

36. [TogMHOXECTBO A TOITOJIOTHYECKOTO TMPOCTPAHCTBA X CBSA3HO TOT/A M TOJIBKO TOT/A,
Koraa

1) A OTKpBITO-3aMKHYTO B X

2) st 1000# maphl OTKPBITHIX B X moaMHOKecTB U 1 V Takux, 4To AEIU UV, u3z ANU
OoO u ANV OoO crexnyer, uro ANUNV OoO

3) JUTsT TI00O0H TIapbl OTKPBITHIX B X ToAMHOXeCTB U 1 V Takux, 4TO AI:IU UV, uz AU
OoO u ANV OoO cnenyer, yro ANUMV OoO

4)  nas mo00i mapel OTKPBITHIX B X oAMHOKecTB U 1 V Takux, 4To AEIUUV , 3 ANU

OoO u ANV Oo0O creayet, uro ANUNV
36



37. Kakoe U3 cieyIolHX IoANpPOCTPAHCTB A TOIOJIOIrHYECKOro npocTpancTsa R? apisercs

HCCBA3HBIM
1) A0 :
2y AL
3y Agld
s AgL

Ox, yOgR?| y|:|x3,X|:|Q|:|
Ox, ydgR2|y o sin xdud Ox, yOoR2|y O cosx[J
[x, yDDR2|y|:|x|:|U|:| [x, yDDR2|y|:||:|x|:|

Ox, ydpR2| xOR, yDZDUD Ox, yOpR2 | xOz, y|:|R|:|

38. Eciin T coBmagaeT ¢ MHOKECTBOM BCEX MOAMHOKECTB MHOKECTBA X, TO
TOTIOJIOTHYECKOE IIPOCTPAHCTBO (X, 3T Ha3bIBAETCS

1)  mucKpeTHBIM
2)  aHTWIHUCKPETHBIM
3)  MeTpuuYecCKUM
39. BayTtpenHocTh MHOKECTBA A 0003HaYaeTCs
1) Int A
2) A
3) Ext A
4) Fra
5 A0

40. YcTaHOBHUTE COOTBETCTBUE MEXKY CICIYIONIMMHU MOHATHSIMHI U UX 0003HAUCHUMHU

arLDdE

BHyTpeHHOCTh MHOKECTBA A

BuaermHOCT, MHOKECTBA A

3aMbIKaHUE MHOKECTBA A

['panniia MHOXKECTBA A

MHOX€eCTBO MMpEACIbHBIX TOYCK MHOKCCTBA A

1)
2)
3)
4)
5)

Int A

Ext A

A

FrA
AO
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41. Mycts (X, - Tomonornyeckoe mpocTpancTso u x XO . Kakoe 3 cBOHCTB HeBepHO 1)
nepeceyeHue J00ro ceMencTBa OKPECTHOCTEN TOYKU X €CTh OKPECTHOCTh TOUKH X
2) TmepeceyeHne KOHEYHOTO YHCIa OKPECTHOCTEH TOUKU X €CTh OKPECTHOCTh TOUKH X
3) BCSIKOE OTKPBITOE MHOYKECTBO COJIEPIKAIIEE TOUKY X €CTh OKPECTHOCTh TOUKH X
42. Ilycts (X, ¥ Tomonormueckoe IIPOCTPAHCTBO U A XO . Kakue u3 yTBepKIeHN HEBEPHBI
1) xOA O OxIntA
2) xO0ODOA x EXtA
3) xOIntAODOx A
4) xOExtAOOx A
43. Tlycts (X, ¥O rononornueckoe npocTpancTBO 1 A B, 0 X . Kakue u3 cienyromumx

PaBCHCTB HCBCPHBbI
U = U

1) mta— _B)_  IntA  IntB
n =n
2) ABEB_ - -
3) aBAB = n
4)  IAFA( B) IntA  IntB R

44. TTyR¥rs , O Tomomorus 3apucckoio na . Torma
1) N O 'ﬂgcmz{y IJIOTHO BRF’FI (,2)

2) gOpTEPBITO B TII (,2)

45, Tyegs 70 Tononorus 3apucckoro Ha . Rdraa
1) ( z:Ez) O cenapabensroe TII
2) IR( z',]rz) 0 xaycaopdoso TII

46. HycIiR}L'Z]TD Tomosnorus 3apucckoro Ha . Rdrma

1) (2Ir) O xommaktHOE TII
2) (2, -) O perynsapuoe TII

47. Ilycts ; O Tonmonorus 3apucckoro Ha . Joraa

1) Jlro6ble aBa OTKPHITEIX MHOXKecTBa B (R )epecexarorcs

R T
2) JIro00e KOHEYHOE MHOKECTBO B ( 2, 7) ABJAGICS 3AMKHYTHIM

3) JlioOble 1Ba 3aMKHYTHIX MHOXKECTER H[( 2, ;) IepeceKaroTCs
4) JIroOble 1BE Pa3IMYHbIC TOUKH B ( 2, ;) KMEIOT HENEPECCKAIOIINEC OKPECTHOCTH

48. Kakoe u3 MHOXECTB A HE OTKPBITO M HE 3aMKHYTO Ha 4ucioBoi mpsmoit R co

CTaHIAPTHOMU TOIOJIOTHUEM.
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r
pAaT] m}

. 234
2404, 1 m}
- N 234

3 A

49. Ha yucnooii npsimoit R paccmarpuBaeTcst ecrecTBeHHas Tornojorus; 7 O ero
IMOJIMHOKECTBO PallMOHAJIBbHBIX yucell. Torga

1) 7 0 HecBA3HOE MHOXKECTBO
2) Z 0 HecBsI3HOE MHOYKECTBO

3) 1t O cesi3HOE MEOKECTRO

Z
4) = 0O cBA3HOE MHOXKECTBO
Z

5) 0 cBsI3HOE MHOXKECTBO

50. Ha yucnoBoii mpsimoit R paccMatpuBaeTcs ecTecTBEHHAs TOMOJIOTHS; A (Oflmro

IMOAMHOKCCTBO pallMOHAJIBHBIX YU CCII. TOFI[a

1) FrA [0;H 2) FrA

{01} =
3) Fra =Q
4 FrA = A

51. B xaycnop¢hoBoM npocTpaHCTBE JIF000€ KOHEYHOE MHOKECTBO
1) He uMeeT npeaeNbHBIX TOYCK
2) HMeeT XOTs Obl OJHY MPEACTbHYIO TOUKY
3) BCe TOUKH MpeaeabHbIC
52. KoMmmakTHOE MOIMHOKECTBO XaycaopdoBa MpoCTpaHCTBA
1) 3aMKHYTO
2) OTKpPBITO
3) OTKpPBITO-3aMKHYTO
53. JIro6oe aHTHAUCKPETHOE TPOCTPAHCTBO
1) cBsA3HO
2) HECBSI3HO
54. JTIroboe aHTUIUCKPETHOE TPOCTPAHCTBO
1) xommaktoe TII
2) He xommaktHoe TIT
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55. JIro6oe MUCKPETHOE TPOCTPAHCTBO, B KOTOPOM 00JI€€ OHOM TOUYKH SBIIICTCS
1) Hecs3ubiM TI1
2) cBsa3abM TII
56. JIroboe OeckoHEeUHOE TUCKPETHOE MTPOCTPAHCTBO SABIISACTCS
1) He xomnakTHbIM TII
2) xommakTHeIM TIT

57. B T;- nmpocTpaHCTBE JIF0O0E KOHEYHOE MHOKECTBO

1) 3aMKHYTO
2) OTKpPBITO
58. MHOecTBO A U3 X Ha3bIBACTCA ... B TOMOJIOTMYECKOM MPOCTPaHCTBE (X, ), el

(X\A)ET

1) 3aMKHYTBIM
2) OTKPBITHIM
3) HUrAE HE IIOTHBIM

59. Bcex OTKPBITHIX B Xayca0p(hoM MPOCTpaHCTBE X MHOXKECTB, COJCPKAIINX TOUKY X
coBragaer ¢ { }x.

1) mnepecedenue
2) oObenuHEeHUE
3) mnpousBeacCHHUE

60. IIycTh max O muckpernas tomonorus Ha R. Torma

1) TO oTKPHITO B TOMOJOTHYECKOM IPOCTPAHCTBE ( , max)

RT

2) 0 3aMKHYTO B TOIOJIOTHYECKOM MPOCTPAHCTBE ( , max)
RT

3) N0 Bcroay MIOTHO B TOMOJOTHYECKOM MPOCTPAHCTBE (Rni)

61. [lycTth 'JrrI:GX 0 muckperras ronojorus Ha R u A (0;I). Torga 1) A B TOIMOJIOIrHYECKOM

! — %) R 'I[‘
IPOCTPAHCTBE ( , max) 2) A [0;1]B TOIOIOrHYECKOM HIEO'(]:I‘TpaHCTBe (', max)
[

62. IlycThb min O anTAaMCKpeTHas Tonosnorus Ha R. Toraa
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T

1) Np BCIOJTY TUTOTHO B TOMOJIOTMYECKOM IIPOCTPAHCTBE (Bm%

N RT

2) N O cBA3HO B TOMOJIOTHYECKOM IPOCTPAHCTBE ( , ’"JR) T

3) 0 3aMKHYTO B TOIOJOTHYECKOM MIPOCTPAHCTBE ( , min)

63. PaccMOTpHUM TOIOJIOTHYECKOE MPOCTPAHCTBO (X, ;l,rrz[e
X{¥2,3,4,5,6},

Tx+42,9},{4,6},{1,2,3},{2,3,4,6},{1,2,3,4,6}} u mmycTs A
{1,2,3,5,6}. Torma

1) FrA {4,5,6}
2) FrA {1,6}
3) FrA A
4) FrA _ o
64. Ilycts (M, ),— MeTpuyecKoe MpoCTpaHcTBO U A M a M . Térna
1) a@ <@A) 0 =
2) a FrA (¢Ap)0 =

3) a A& 'Hup) 0 =

65. Kakoii yron obpasyet kacatenbHas 1 kpuBoi x O allt Osintll, y 0 all10costl] z 0O 4a

2 Touke t O _D ¢ ocrio Oz

2
1y U6
2y B3
3 M

4
n M

2

2
5) 30,

41
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66. Haiiti conpukacaromuecs riockoctr kpuBod X O t, y O t2,z O ts, mpoxonasmue gepe3

TOYKY MoDDZ,D_l,D6D[}

o 3 0O
)xO0y0Oz0O1O00; 3xO3y02z0100; xO180z0100; 2)2xOy

03z 010 0; xOy O 2z 010 O; 108x018y 0z O3 0O 0; 3)3xO3y Oz
010 0; 3xO3yOzO1O00,; 108xO18y Oz 0O21600.

67. HaifTu equHIYHBIE BEKTOPHI KacaTeIbHOM, IITaBHOW HOpMaIH U OMHOPMAJIM KPUBOM x O
tsint, y O tcost , z O tI ' B HAYaIe KOOpAUHAT.

0, + 0 0 —7 — L4+l +0
1)—: 1 ", ?: 1 3 B: 1 2 3;

V2 N J6

Oo+0, _ 20 -0, 40, — (40, —7
2)T: -‘/5“!, Y= 1 \/g_ §, B: 1 J.g '3,

l o+ 0 0,—0, — 20 +0,+7
3),C_ 1 3’ 7= 2 3, Bz -1 2 3

NE) 2 V6

68. Hanucatp nmapamerpuueckue ypaBHEHHs IOBEPXHOCTH, 00pa30BaHHOM KacaTeIbHBIMU K
BUHTOBOM JMHUM XOacosu, y O asinu, z O bu.
1) x O acosu Ovsinu; y O asinu Ovcosu; z=bu ;

2) x O a(cosu Ovsinu); y O a(sinu Ovcosu); z O (u Ov) ; 3) x O a(cosu Ovsinu; y O asinu Ovcosu, z O

bv .

69. HaiiTi opTorOoHaIbHBIC TPASKTOPUH ceMeicTBa TuHME ulv Ocost texkanux Ha cdepe x O
Rcosucosv, y O Rcosusinv,z O Rsinu.
1) ulv O const ;
2) ulv O const ;
3) u Otgv ;
4) vOtgu O const ; 5) uOcosv O const .

70. HaiiTu riiaBHbIe HAIPaBJICHHS U TJIaBHBIC KPUBU3HBI IPSIMOTO TEIMKOMAA X Oucosv, y O
usinv, zOav. du
1) —0O0w0Daz; kaOOkeO___a;dv ula
2) 00 u0a; K OOk O u:0aaz; dudv

du a
3) __dvODau; k.t OOk,20

u,0az.
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/1. HaiiT Touku Ha KpuBOM x O cos’t, y O sin®t, z O cos2t , B KOTOPBIX KPUBU3HA UMEET
MUHUMAaJIbHOE 3HaUeHHE (JIOKAJIBHOE).

1) 00200, 2)_0000, 3)_0000, 4) 00200, 20000, rex00,01,02, ...
3 2 4 6 3

7.2.3. Bonpocel 013 KOHmMpPOasa camocmoamenvHol pabonsvt CmyO0eHmos

1. MHuoxecTBO. MOIITHOCTH MHOYKECTBA:
a) ceMeNCcTBa MHOXKECTB; OTIEPAIMU HaJl CEMEHCTBAMH MHOXECTB;
0) popmyiel Jle Moprana;
B) MOIIIHOCTh MHO>KECTBA;
r) Teopema Kanropa;
n) teopema Kantopa — bepHireiina;
€) CUETHBIE MHOKECTBA: IPUMEPHI U CBOMCTBA CUYETHBIX MHOKECTB;
) HECUETHOCTh MHOKECTBA BEIIECTBEHHBIX YUCEN.
2. Metpudeckue MpoCTPaHCTBA:
a) METPUUYECKHUE MPOCTPAHCTBA: ONPEIECICHHS U IIPUMEPBHI;
0) 1map, OKPECTHOCTh, OTKPHITHIE U 3AMKHYThIE MHOXECTBA B METPUUECKOM
IPOCTPAHCTBE;
B) OTHOIIIEHUE «TOYKAa-MHOXKECTBO» B METPUYECKOM IIPOCTPAHCTBE;
I') HEMPEPHIBHOCTh OTOOPAKEHUS MEXKAY METPUUECKUMU MTPOCTPAHCTBAMHY,
1) CXOAMMOCTb B METPUUYECKOM MTPOCTPAHCTBE.
3. Tomonornueckre MpOCTPaHCTBA:
a) oNpeeseHre U MPUMEPHI TOMOJIOTHUECKHUX MTPOCTPAHCTB;
0) CBOICTBA OTKPBITHIX U 3aMKHYTHIX MHOeCTB B T1I;
B) 6aza u mpendaza TII; 6a3za B Touke;
') IEpBasi U BTOPAsi aKCHOMbI CYETHOCTH;
1) BCIOJy TUIOTHBIE U HUT/IE HE TUIOTHBIE MHOYKECTBA;
€) cemnapalenbHbIe TPOCTPAHCTBRA;
) TIOJIMTPOCTPAHCTBA U MTPOU3BEICHUE TOTOJIOTUYECKUX TIPOCTPAHCTB
4. HenpepbIBHBIE OTOOpAXKEHUS:
a) HEMPEPhIBHBIC OTOOPAXKEHUS: OTIPEICTICHUE U TIPOCTEHIIINE CBOMCTRA;
0) HEMPEPHIBHOCTH B TOUKE;
B) KPUTEPUU HEMPEPHIBHOCTH OTOOPAKEHUS;
I') OTKPBITHIE U 3aMKHYTbIE OTOOpaKeHUS;
11) MOHEOMOP(HU3MBI U AITUOMOP(PU3MBIL;
€) roMeoMOp(PU3MBIL: ONIPEEICHUE U CBOWCTBA;
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) TOMEeOMOP(HBIEC TOTIOIOTUYECKHUE MMPOCTPAHCTBA.

[Tpenmet u metoa nuddepeHIHaTbHON TE€OMETPHH.

BexTop-hyHkuus ckansipHoro aprymenta. [Ipeamer, HenpepbIBHOCTD, TPOU3BOIHAS.
[Tonarue kpuBoi. DieM. kpuBas. [lapameTpuzanus KpuBOu.

Perynsipubie kpruBbie. OOBIKHOBEHHAs TOUKA PETYJISIPHON KPUBOM.

© oo No O

KacarenpHasa kpuBon. Teopema 0 CyleCTBOBAaHUHU U €IMHCTBEHHOCTH KacaTEIbHOM.

10.YpaBHeHus KacaTeabHON B BEKTOPHOI B BEKTOPHOU U KOOp.-i popmax.

11.Conpukacaromascs IIOCKOCTh KPUBOW. Y PaBHEHUS COMPUKACAOIIENCS IIIOCKOCTH
JUISL pa3JINYHBIX CIIy4YaeB aHAJUTUYECKOTO 3aJJaHUsI KPUBOM.

12.Hopmanb kpuBoii. ['1aBHas HopMmasib, OMHOpMaJlb KPUBOM; X ypaBHEHUS.

13.EcTtecTBeHHas nmapameTpu3sanus Kpuoi. Jlokazatk, 4To ‘r”lﬂsh O1.

14 .KpuBusHa KpuBoi. Jloka3aTh, 4TO MPH €CTECTBEHHOM NMapameTpusanuu kpusoit Ki O
rott[s[]. Bhrancienue kpuBu3HbI KpHBOI IPOM3BOIBHOI €€ TapaMeTPH3ALINL.
15.Yto mpencraBusieT coO0i KpuBasi, y KOTopoii B kaxkaon Touke K, O 07?

16.EnuHrdHbIe BEKTOPHI KacaTeIbHOMU, TJIABHOW HOpMAaJIM U OMHOPMAJIH MpU
€CTECTBEHHOM MapamMeTpu3aluy KPUBOM.

17.A6COMOTHOE  KpPYyYEHHE KPHUBOM. Jlok5a3aTp, 4TO TpPU ECTECTBEHHOU
rTI:lsDrml:Is‘l:l
rapameTpu3anus KpHBOfI‘ K. h .
K, Os0

18.Kpyuenue kpuBoii. HaiiTu Bce KpuBBI€, y KOTOPHIX B KOXKAON TOYKE KPyUEeHUE PABHO
HyJII0. Beruncienne KpyueHust KpuBOU ITPU IMTPOU3BOJIBHON €€ IMapaMeETPHU3aLIAH.
19.®opmynsl Opene. CTpoeHue KPUBOH B OKPECTHOCTH OOBIKHOBEHHOW TOUKH.
20.OnemeHTapHas TOBEPXHOCTb. [TapameTpuueckue YpaBHEHHUS
3JIEMEHTAPHOM IMOBEPXHOCTH.
21.PerynspHas moBepxHOCTh. OOBIKHOBEHHBIE TOUKH Ha PETYISIPHON MTOBEPXHOCTH.
22.KacatenpbHas  IIJIOCKOCTh ITOBEPXHOCTH. Teopema o CyIIIECTBOBAHUU
Y €JMHCTBEHHOCTH.
23.YpaBHEHHUsI KacaTeIbHON MIIOCKOCTH JUISl pa3JIMYHbIX CIydaeB 3aJaHUsI
noBepxHocTy. HopManu noBepxXHOCTH.
24.TlepBast ocHOBHas KBajJpatuyHas (hopma moBepxXHOCTH. [[rHa Tyru KpUBOi Ha
MIOBEPXHOCTH.
25.Yr0o51 MeXIy KpUBBIMU Ha TOBEPXHOCTH.
26.Kpurtepuii opTOroHaaIbHOCTH KOOPAMHATHON CETH HA TTIOBEPXHOCTH.
27.Btopas ocHOBHas kBajipaTu4Hasi popMa MOBEPXHOCTH.
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28.KpuBun3Ha KpUBOIi, IeKalleil Ha MOBEPXHOCTH.

29.Teopema Menbe. ['eomeTprudeckuii CMBICT HOpMaJbHOW KPUBU3HBI TOBEPXHOCTH B
JTAHHOU TOYKE, B TAaHHOM HAIPABJICHUU.

30.Unaukatpuca kpuBu3Hbl. Kinaccudukamms Touek moBEpXHOCTH.

31.Acumnt. HanpaBieHus. CoxpaHEeHHbIE HAIIPaBJICHUSI.

32.I'naBHbIe HalpaBieHUs. [ TaBHbIE KPUBU3HBI.

33.Boruncnenue riaBHbIX KPUBU3H MOBEPXHOCTH B CITy4yae MPOU3BOJIBHOM ee
napameTpU3aluu.

34.BHyTpeHHsAS reoMeTpHsi MOBEPXHOCTH. [ 'eoe3nueckast KpuBHU3HA KPUBOW Ha
ITIOBEPXHOCTH.

7.2.4. Ilpumepnvle sapuanmut KOHMPOLHHIX PAOOM NO OUCUUNIUHE

Bapuant Ne 1
OO0benuHeHue u nepecevueHue cemeiictsa Muoxect. ®opmyinsl [le Moprana (J10xka3atsb).

Hurne He mIoTHRIE MHOKECTBA: ONPEAEIEHUE, TPUMEPBI K KPUTEPUIN HUTAE HE
MJIOTHOCTU MHOKECTBA (KpUTEPUH J0Ka3aTh).

3amaua Ne 1.

Bapuant Ne 2
1. Momnocts MHOKeCTBA. Teopema KanTopa (11oxa3athb).

2. Hurge He MIOTHBIE MHOKECTBA: OMpeAeTiCHUE, MPUMEPHI U KPUTEPHIA HUTIE HE
IUIOTHOCTU MHOYKECTBA (KPUTEPHM 10Ka3aTh).

3. 3amgaga Ne 2

Bapuant Ne 3
1. OmpeneneHune cueTHOro0 MHOKECTBA. J[0Ka3aTh CYETHOCTh OOBbEIMHEHUS! CUETHOTO
CEMENCTBA CYETHBIX MHOYKECTB.

2. Kommo3zunus HenpepbhIBHBIX OTOOpaKEHUH eCTh HelpepbIBHOE 0TOOpaxeHue. Jath
ONPENIEIICHNE BCEX BXOAAIINX B IAHHOE YTBEPKICHUE TEPMUHOB M JI0KA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHUE.

3. Bamaua Ne 3.

Bapuanrt Ne 4
1. Omnpenenenune cueTHOrO MHOKECTBA. J[0Ka3aTh CYETHOCTD IEKapTOBa MPOU3BEACHHUS
JBYX CYETHBIX MHOKECTB.
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. JIsst Toro 9TOOBI OTOOpaKEHHE, IEHCTBYIONIEE MEKIY TOTOJIOTHIESCKIMHU
MPOCTPAHCTBAMHU OBLTO HEMPEPHIBHBIM HEOOXOIUMO M JOCTATOYHO, YTOOBI OHO OBLIO
HENPEPBIBHO B KAXI0M TOUKE. J[aTh onmpeneneHne BceX BXOASIMIMX B JAHHOE
YTBEPKICHNUE TEPMUHOB U JOKA3aTh WJIN OPOBEPTHYTH 3TO YTBEPKICHUE.

. 3amaua Ne 4.

Bapuant Ne §
OnpeneneHne C4ETHOrO MHOXKECTBA. JloKa3aTh CYETHOCTh MHOXKECTBA PALlUOHAIIBHBIX
qucel.

Kputepun HenpepbIBHOCTH OTOOpakeHUs (J0Ka3aTh).
3amaua Ne 5.

Bapuant Ne 6
. JlokazaTh HecueTHOCTh oTpe3ka [0,1].

. OTKpBITBIE U 3aMKHYThIE 0TOOpakeHus. ['oMmeoMopPu3MBI.
. 3amaya Ne 6.

Bapuanr Ne 7
. MeTrpuyeckue npoCTpaHCTBa: ONPEACICHUE U TPUMEPHI.

. Besikoe mpocTpaHCTBO, yIOBIETBOPAIOLIEE BTOPOM aKCUOME CUETHOCTH
cenapabenbHo. [laTh onpeneneHne Bcex BXOASIINX B JAHHOE YTBEPKIACHUE TEPMUHOB
Y JOKa3aTh WU ONPOBEPTHYTH 3TO YTBEPKICHUE.

. 3amaua Ne 7.

Bapuant Ne 8
. IoampocTpaHCTBO METPUYECKOTO MPpOCTpaHCcTBa. MHAYIMpOBaHHAs METPHUKA.
[Ipumepsl.

. Bcesikoe cenapabenbHO€ MPOCTPaHCTBO, YAOBIETBOPAIOIIEE IEPBOM aKCHOME
CUETHOCTH yJIOBJIETBOPSIET U BTOPOM aKCMOME CUETHOCTH. J{aTh omnpeeneHue Beex
BXOASIIUX B JAHHOE YTBEPKICHUE TEPMUHOB U JJOKA3aTh UM OIPOBEPTHYTH 3TO
YTBEPKICHHUE.

. 3amaua Ne 8.
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Bapuanr Ne 9
OmnpeneneHre OTKPHITEIX MHOKECTB B METPUIECKOM MPOCTPAHCTBE M KX CBOMCTBA
(cBolicTBa J10Ka3aTh).

Bcesikoe IMPOCTPAHCTBO, YAOBJICTBOPAIOIICC BTOpOﬁ AKCHUOMC CUCTHOCTHU
CeHapa6€JII>HO. I[aTI) OIIPCACIICHUC BCCX BXOAIINX B IAHHOC YTBCPIKACHNUC TCPMHUHOB
N JO0Ka3aTh UK OIIPOBCPTHYTH 3TO YTBCPIKICHUC.

3amaua Ne 9.

Bapuant Ne 10
Omnpenenenre 3aMKHYTHIX MHOYKECTB B METPHUECKOM MTPOCTPAHCTBE U UX CBOMCTBA
(cBolicTBa JI0Ka3aTh).

["'omeoMopdu3MBbI: onpeneneHus, CBocTBa 1 npuMepsl. CBOICTBA AOKa3aTh.

3amaya Ne 10.
Bapuant Ne 11
HenpepbiBHBIE OTOOPAKEHUS MEXKTY METPUUECKUMH MPOCTPAHCTBAMM.

AKCHOMBI OTAEIIUMOCTH To1,T U T2. Onipenenenue, B3auMOCBsI3b U IPUMEDBIL,

OKa3bkIBarOIIMe, uTo ToT1 U T1 T3,

3amauga Ne 11.

Bapuant Ne 12
CX0auMOCTh B METPUUECKOM MPOCTpaHCTBE. [Ipumepsl.

["'omeomop(dHBIE TOMOTOTHYECKUE TPOCTPAHCTBA: ONPECICHUS, CBOMCTBA U TPUMEPHI.
CaolicTBa J0Ka3aTh. Tononornyecknue MHBAPUAaHTHI.

3amaua Ne 12.

Bapuant Ne 13

. Onpenenenre U NpruMepPhI TOMOJIOTUYECKUX MPOCTpaHCTB. CpaBHEHUE TOMOJIOTHIA. 2.

Bcsikoe perynspHoe mpocTpaHCTBO siBisieTcst XxaycaopdoBeiM. J[aTh onpeienenrue Becex
BXOJAIIMX B JAHHOE YTBEPKIACHUE TEPMUHOB U JIOKA3aTh U OIIPOBEPTHYTH 3TO

YTBEPKJICHHUE.

3. 3agaga Ne 13.

1.

Bapuant Ne 14
CBOIICTBA OTKPBITHIX U 3aMKHYTBHIX MHOXECTB B TOMIOJIOTMYECKOM MPOCTPAHCTBE.
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. HOpMaJ'IbHBIe TOITOJIOTUYCCKHUC ITPOCTPAHCTBA. I[OKaSaTB, 9TO BCAKOC MCTPHUUICCKOC
MMPOCTPAHCTBO SABJIACTCA HOPMAJIbHBIM.

. 3amaua Ne 14.

Bapuant Ne 15
. BHyTpeHHsIsl Touka, TpaHUYHAas TOYKa, TOUKa MPUKOCHOBEHUS U TIpeebHas TOUKA
MHOYECTBA B TOTIOJIOTUYECKOM MPOCTPAHCTBE.

. IloampocTpaHCTBO TOMOIOTUYECKOTO MPOCTpaHCTBA. JloKa3aTh, UTO CYy>KEHHE BCSIKOTO
HEIPEPHIBHOTO OTOOPKECHHMSI HA TIOAIIPOCTPAHCTRO SIBJISETCS HEMPEPHIBHBIM
OTOOpaXXKEHUEM.

. 3amada Ne 15.

Bapuant Ne 16

. MHOXeCTBO OTKPBITO B TOIOJOTMYECKOM IIPOCTPAHCTBE TOI'A U TOJIBKO TOI/1A, KOT1a
OHO COBIIAJAECT CO CBOEH BHYTPEHHOCTHIO. /{aTh onpenenenne Bcex BXOIAINX B
JAHHOE YTBEPKIAEHNE TEPMHUHOB M JI0Ka3aTh 3TO YTBEPKIACHUE.

CdopmynupoBats Maiyto u bonbinyro semMbl YpbicoHa. [laTh onpeaeneHus Bcex
BXOJSIIUX B ATU (DOPMYJIUPOBKHU MOHATUN U TEPMHUHOB.
. 3agaya Ne 16.

Bapuanr Ne 17

. MHOX€eCTBO 3aMKHYTO B TOIIOJIOTUYECKOM IPOCTPAHCTBE TOTAA U TOJILKO TOT1a, KOraa
OHO COBIIAJAET CO CBOMM 3aMbIKaHHUEM. [[aTh OlpeeneHne BCeX BXOIAINX B JTaHHOE
YTBEPKIAECHUE TEPMHUHOB U J10KA3aTh 3TO YTBEPKIACHHUE.

. KommakTHbI€ TOMOJIOrMYECKUE NMpocTpancTBa. Kpureprii KOMIaKTHOCTH B TEPMUHAX
[EHTPUPOBAHHBIX CUCTEM (KPUTEPHIl 10KA3ATh).

. 3amaua Ne 17.

Bapuant Ne 18 1. BHyTpeHHOCTh MHOKECTBA B

TOIOJIOTUYECKOM MTpOCcTpaHcTBE. CBOKMCTBA ONEpaluu

Alnt()A.

2. Beskoe 3aMKHYTOC ITOJAMHOKCCTBO KOMITAKTHOI'O TOIIOJJOIHYCCKOI'0 IIPOCTPAaHCTBA

ABJICTCA KOMITAKTHBIM MHOXXCCTBOM. JlaTB OIIPCACIICHUA BCCX BXOJAINMUX B 1AHHOC

YTBEPKJAECHUE MOHSATUM U JOKA3aTh 3TO yTBEpxkAcHUE. 3. 3amada Ne 18

Bapuant Ne 19

1. 3ambikaHKe MHOKECTBA B TOMOJIOTHYECKOM MpOoCcTpaHcTBe. CBOMCTBA ONepalnu
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A — A.

. Bcsikoe xoMmakTHOE TOJIMHOKECTBO Xayc10p(oBa TOMOIOTHUECKOTO MPOCTPAHCTBA
ABJIAETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh ONpeAesieHNs BCEX BXOISIINX B JAHHOE
YTBEPKJICHHUE MOHATUI U J0Ka3aTh 3TO YTBEPKICHHUE.

. 3amada Ne 19.

Bapuant Ne 20
. baza Tononoruueckoro npoctpanctsa. [Ipumepsl. Kpurepuii 0a3bl (10kazatsb).

O0pa3 KOMIAKTHOT'O MTPOCTPAHCTBA MPU HEMPEPHIBHOM OTOOPAKEHUU SIBIIAECTCS
KOMITaKTHBIM MHOXECTBOM. J[aTh onpeneneHus: BCeX BXOAIIUX B TAHHOE
YTBEPKJICHHUE MOHSATUHN U J0Ka3aTh 3TO YTBEPKICHHE.

. 3amaua Ne 20.

Bapuant Ne 21

. IIpenb6aza Tonmonornueckoro npoctpanctra. [Ipumepsl. baza B Touke u
(dyHIaMEHTaJIbHASI CHCTEMA OKPECTHOCTEHN TOMOJIOTHYECKOT0 MPOCTPAHCTBA.
[Ipumepsr.

. HenpepbiBHOE 0TOOpak€HHE KOMIIAKTHOTO MTPOCTPAHCTBA B XaycA0p(PoOBO
MPOCTPAHCTBO SIBJIACTCS 3aMKHYTBIM O0TOOpakeHueM. JlaTh onpenesieHus Bcex
BXOJSIIUX B JAHHOE YTBEPKJICHUE MOHSATUN U IOKA3aTh 3TO YTBEPXKICHUE.

. 3amada Ne 21.

Bapuant Ne 22

. IlepBas u BTOpas akcuoma C4€THOCTH. J{0ka3aTh WK OMPOBEPTHYTh, UTO BCAKOE
METPUUYECKOE MPOCTPAHCTBO YAOBJIETBOPSIET MEPBOM aKCHOME CUETHOCTH.

. IIpousBeaeHne TOMOJIOTHIECKUX MPOCTPAHCTB. [[oKa3aTh, 4TO OTOOpaxKeHue
MPOCKTUPOBAHUS SIBIISIETCS OTKPBITBIM OTOOpaKEHUEM.

. 3amada Ne 22.

Bapuant Ne 23
OmnpeneneHue CBA3HOr0O MOJIMHOXKECTBA TOIOJIOTHYECKOT0 ITpocTpaHcTBa. Kpurepuit
CBS3HOCTH ITOJMHOECTBA B TONOJOTMYECKOM ITPOCTPAHCTBE.

—
. Jlns HenpepbIBHOCTH 0TOOpaskeHust f: E XY H606>)<(OJII/IMO Y JOCTATOYHO
HEIPEPBIBHOCTHU K0 U3 €r0 KOMIOHEHT. [laTh onpeneneHus BceX BXOAAUIMX B 3TO
YTBEPKJICHHUE MOHATUI U JOKAa3aTh 3TO YTBEPKICHHUE.
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. 3amada Ne 23.

Bapuant Ne 24

. IlepBas u BTOpas akcuoma CUeTHOCTH. J{0Ka3aTh WK OMPOBEPTHYTh, UTO BCAKOE
TONOJIOTUYECKOE MTPOCTPAHCTBO, YAOBIETBOPSIOIIEE BTOPO aKCUOME CYETHOCTH
YIOBJIETBOPSIET U MIEPBOM aKCMOME CUYETHOCTH.

. buekTtuBHOE HEMpEPHIBHOE OTOOPAKEHNUE KOMITAKTHOTO MTPOCTPAHCTBA HA
xayca0p¢hoBO MPOCTPAHCTBO SABJsIETCSI romeoMopdu3moM. J[aTh onpezeneHus Bcex
BXOJISIIIIUX B JAHHOE YTBEPKJICHUE MOHATUN U JOKa3aTh 3TO YTBEPKICHHE.

. 3amaua Ne 24.

Bapuant Ne 25

. IlepBas 1 BTOpast akcuoma C4€THOCTH. JloKa3aTh WIK OIPOBEPTHYTh, YTO BCSIKOE
TOIOJIOTHYECKOE ITPOCTPAHCTBO, YAOBIETBOPSIOIIEE IIEPBOM aKCHOME CYETHOCTHU
YIOBJIETBOPSIET U BTOPOH aKCHOME CYETHOCTH.

. yers f: X R HenpepbIBHOE 0ToOpaxkeHue. Eciiu X — koMnakTHOE MPOCTPaHCTBO,
TO f TOCTHTaeT CBOEr0 MUHUMAIBHOT'O U MAaKCUMAJIBHOTO 3HaueHus Ha X . J{aTh

OIpCACICHNA BCCX BXOAIUX B IAHHOC YTBCPIKIACHHUC MMOHSITHI U JOKa3aTb 3TO

YTBEPKJICHUE.
. 3amada Ne 25.

Bapuant Ne 26
. Bcroay mioTHeIe MHOXKECTBA: OMpEIeNIeHNE, PUMEPHI M KPUTEPH BCIOAY TNIOTHOCTH
MHOECTBa (KpUTEPUH JOKa3aTh).

CBsi3HBIC TOMOJOTUYECKUE MTPOCTpAHCTBA. KpuTepun CBI3HOCTH TOMOJIOTMYECKOTO
MPOCTPAHCTBA.

. 3agaua Ne 26.

Bapuant Ne 27

. BHyTpeHHsIs1 Touka, TpaHMYHas TOYKa, TOYKAa MPUKOCHOBEHMS U Mpeie/ibHAs TOUKa
MHOJKECTBA B TOMOJOTMYECKOM ITPOCTPAHCTRE.

CBsi3HBIC TOIOJOTUYECKUE TPOCTpAHCTBA. Jloka3aTh CBSI3HOCTh OTpe3Ka [ab, ].

. 3amaua Ne 27.

50



Bapuant Ne 28
1. Jlns HEmpepBhIBHOCTH OTOOpaKeHHs, IEUCTBYIOIIETO MEKTY TOTOJIOTHYECKUMHU
MPOCTPAHCTBAMU HEOOXOUMO U JOCTATOYHO, YTOOBI MPoOOpa3 M0O0ro 3aMKHYTOTO
MHO’KECTBa JJIsl TOr0 OTOOpaXeHHs ObLT 3aMKHYT. J{aTh onpeaeneHus BCeX BXOISAIINX
B JAaHHOE YTBEPXKJACHUE MOHATHIA U JOKA3aTh 3TO yTBEepkAeHUE. 2. HenpepbiBHBIN 00pa3
CBS3HOT'O TOIIOJIOTMYECKOT0 IPOCTPAHCTBA SABJISECTCS CBS3HBIM MHOKECTBOM. /laTh
OIIPENEIICHNS BCEX BXOAIIMX B JAHHOE YTBEPKACHUE MOHATHN U JOKA3aTh 3TO
YTBEPKJICHHUE.

3. 3amaya Ne 28.

Bapuant Ne 29
1. MHOXECTBO OTKPBITO B TOMOJOTHUYECKOM MPOCTPAHCTBE TOT/IA U TOJIBKO TOT/1a, KOTa
OHO COBIAJAET CO CBOEH BHYTPEHHOCTHIO. [{aTh onpeneneHe Bcex BXOASAIIMNX B
JIAHHOE YTBEPXKIECHNE TEPMUHOB U J10Ka3aTh 3TO YTBEPKACHUE.

2. CBs3HBIE TOIMOJIOTUYECKUE POCTpaHCTBA. KpuTepuu CBI3HOCTH TOMOJIOTHYECKOTO
IIPOCTPAHCTBA.

3. Bamaua Ne 29.

Bapuant Ne 30
1. KomMmakTtHble TOnojioruyeckue npocrpaHcTsa. Kpurepuii KOMIakTHOCTH B TEPMHUHAX
LEHTPUPOBAHHBIX CUCTEM (KpUTEPUI J0KA3aTh).

2. baza tomonorudeckoro npoctpancTsa. [Ipumepsl. Kpurepuii 6a3bl (10Ka3aTh).

3. 3amauga Ne 30.

Bapuant Ne 31
1. HenpepoiBHOE 0TOOpakeHHE KOMITAKTHOTO MPOCTPAHCTBA B Xayc10phOBO
MPOCTPAHCTBO SBJISETCS 3aMKHYTHIM OTOOpaXkeHueM. J{aTh onpeeneHus Bcex
BXOJISIIIUX B JAHHOE YTBEPKJICHUE MOHSATUHN U JOKAa3aTh 3TO YTBEPKICHHE.

2. OTHOIIIEHHUE «TOYKA-MHOYXECTBO» B TOMOJIOTMYECKOM IPOCTPAHCTBE.

3. Bamaua Ne 31.

Bapuant Ne 32
1. MHOX€eCTBO 3aMKHYTO B TOITOJIOTHYECKOM MPOCTPAHCTBE TOIAA U TOJIBKO TOr/AA, KOrAa
OHO COBIAAAET CO CBOMM 3aMbIKaHHEM. [[aTh onpeneneHne BceX BXOAAMNX B JaHHOE
YTBEPKIACHUE TEPMUHOB U J0KA3aTh 3TO YTBEPKICHHUE.
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. Akcnombl oTAEUMOCTH To1,T 1 T2. Onpeenenne, B3auMOCBs3b U IPUMEPHI,

7 i

NOoKa3bIBaroIme, 9ro To 71 1 T1 Ta.

. 3amaya Ne 32.

Bapuant Ne 33
. HopmanbHble TOnoIornueckre npocTpaHcTsa. J{okasaTh, 4To BCIKOE METPUUECKOE
MPOCTPAHCTBO SIBJIICTCSI HOPMaJIbHBIM.

Omnpenenenne CBA3HOIO OJIMHOKECTBA TOIIOJIOIMUYECKOr0 IpOoCcTpaHcTBa. Kpurepuii
CBSI3HOCTH IOJMHOXECTBA B TONOJOTUYECKOM ITPOCTPAHCTBE.

. 3amada Ne 33.

Bapuant Ne 34
. Bcsikoe KoMIakTHOE MOJIMHOKECTBO Xayca0p(oBa TOMOJIOTMYECKOT0 MPOCTPAHCTBA
ABJISIETCSA 3aMKHYTBIM MHOKECTBOM. JlaTh omnpenesieHusl BCEX BXOASAIIUX B JaHHOE
YTBEPKJIECHUE MOHSITUI U J0KA3aTh 3TO YTBEPKICHHUE.

. Komnozunius HenpepbIBHBIX 0TOOpaKEHUM €CTh HEMpepbIBHOE 0TOOpaxkeHue. Jlath
OMpEICIICHUE BCEX BXOSAIINX B IAHHOE YTBEPKICHUE TEPMHUHOB U J10Ka3aTh WIH
OMPOBEPTHYTH 3TO YTBEPKICHUE.

. 3amaua Ne 34.

Bapuant Ne 35
. Beskoe perynsipHoe MpOCTpaHCTBO sBIsAETCA XaycaoppoBeiM. [laTh onpenenenue Bcex
BXOJISIIMX B JAHHOE YTBEPKJICHUE TEPMUHOB M JI0KA3aTh WJIH ONIPOBEPTHYTH 3TO
YTBEPKJICHUE.

OmnpeneneHnue CYeTHOTO MHOXKECTBA. J[0Ka3aTh CYETHOCTh OOBETMHEHUS CYSTHOTO
CEMEINCTBAa CYETHBIX MHOXKECTB.

. 3amaua Ne 35.

Bapuant Ne 36
. JlokazaTh HECUETHOCTH OTPE3Ka .

. IIpon3BeneHne TONOJOTHYECKUX MPOCTPAHCTB. JloKa3aTh, YTO OTOOpaKeHHEe
MPOECKTUPOBAHHUSI SIBISIETCS OTKPBITHIM OTOOPAKEHUEM.

. 3amaua Ne 36.
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Bapuant Ne 37
HemnpepriBHOE 0TOOpakeHHE KOMIIAKTHOTO IPOCTPAHCTBA B Xayca10p(oBo
MPOCTPAHCTBO SIBJIACTCS 3aMKHYThIM 0TOOpakeHueM. J[aTh onpenesieHns Bcex
BXOJSIIUX B JAaHHOE YTBEPKICHUE MOHSATUN U JIOKA3aTh 3TO YTBEPKICHUE.

["omeomoppu3MebL: onpeneneHus, CBOCTBa u mpuMepsl. CBOKCTBA AOKA3aTh.

3angaya Ne 37,

Bapuant Ne 38
CdopmynupoBats Maiyto u bonbinyto semMbl YpbicoHa. [laTh onpeaeneHus Bcex
BXOJISIIUX B ATY (DOPMYIHUPOBKY TOHITHI H TEPMUHOB.

3amMbIKaHUE MHOKECTBA B TOIOJIOTMYECKOM IpocTpaHcTBe. CBOKCTBA onepaun
A — A.

3amaua Ne 38.

Bapuant Ne 39
[ToanpoCcTpaHCTBO METPUYECKOTO IPOCTpaHCTBA. IHAYyIMpOBaHHAS METPHUKA.
[Tpumepsl.

HenpepbiBHBIN 00pa3 CBI3HOIO TOMOJIOTHYECKOTO TPOCTPAHCTRA SIBJISIETCSI CBSI3HBIM
MHOKECTBOM. J[aTh onmpeaeneHns BCeX BXOASIIUX B JAHHOE YTBEPKICHUE TOHATUHI U
JTIOKa3aTh 3TO YTBEPKICHUE.

3amauga Ne 39.

Bapuant Ne 40
KomrakTHbI€ TOMOIOrMYECKUE MpocTpancTBa. Kpureprii KOMIaKTHOCTH B TEPMUHAX
[IEHTPUPOBAHHBIX CUCTEM (KpUTEPHUH J10Ka3aTh).

[lepBas u BTOpas akcuoma C4eTHOCTH. J[oKa3aTh WM ONPOBEPTHYTh, UTO BCSIKOE
METPUUYECKOE MPOCTPAHCTBO YAOBJIETBOPSET MEPBOM AKCUOME CYETHOCTH.

3amaua Ne 40.

7.2.5. Ilpumepnoie 6onpocel K IK3amMeHy no OUCUUNTIUHE

arwbdeE

Crioco0pbl 3a1anus mIockoit kpuBoii. KacatenpHast.
IIpoctpancTBenHas kpuBas. Periep Opene.

Kpusnszna u kpyuenne kpuBoil. HatypanbHble ypaBHEHUS.
I'magkas moBepxHocTh. KacarenbHas MI0CKOCTh U HOpMAaJb.

[lepBas kBagpatuuHas (opma MOBEPXHOCTH U €€ POJIb.
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6. Bropas kBagpaTuunas ¢opma noBepxHocTu. KpuBu3Ha TMHUN HA TOBEPXHOCTH.

7. TlonHas u cpeqHsIs KpUBU3HBI TOBEPXHOCTH.

8. epuBannoHHbIe (POPMYIIBI TOBEPXHOCTH.

9. Cumaousbl Kpuctoddens u ux BeIYUCICHUE.

10.Metpuueckue npoctpaHcTBa. [Ipumepsr.

11.Tononornyeckue npoctpanctsa. [Ipumepsi.

12.HenpepsiBHBIE OTOOpaKEHUS U TOMEOMOP(PHU3MBI.

13.KomnakTHbIE TOMOJIOTHYECKHUE MTPOCTPAHCTRA.

14.CBsi3HbIE TONOJIOTMYECKUE MPOCTPAHCTBA.

15.'maakue mHOTOOOpa3us. [Ipumepsr.

16.KacarenbHoe IpOCTPaHCTBO IIaJAKOTO MHOT000pasusl.

17.PumanoBsl MHOTOOOpa3us. [Ipumepsi.

18.Ten3opsl Ha pUMaHOBOM MHOTOOOPA3UH M ONIEPAIlK HAJl HUMHU.

19.KococumMmeTpryueckre TeH30pHbI.

20.I'eone3nueckue CBSI3HOCTH HA pPUMAaHOBOM MHOTOOOPA3HH.

21.[TapanienbHblil NEPEHOC BEKTOPHBIX MOJICH.

22.TeH30p KpUBU3HBI.

23. luddepenimanbHbie POPMBI.

24.BuenHee nmpou3BeneHUe U BHeMHee AuddepeHInpoBaHue GopM.

25.UnTerpan guddepeHnnansHoi GopMel.

26.06mmas dhopmyna Ctokca u e€ yactHole ciydau (popmyisl ['puna, Ctokca,
Octporpanckoro-I'aycca).

27.CrereHb 0TOOpaKeHUS.

28.CtenieHb BEKTOPHOTO MOJIS Ha ToBepXHOCTH. Teopema ["aycca—bonHe.

29.MHnekc ocoboii Toukn BeKTOpHOTO 1Mojs. Teopema Ilyankape—benaukcona.

7.2.6. Ilpumepnuie 3a0auu K IK3aMeHy nO OUCHYUNTIUHE

JHoxazats Gpopmyisl Jle Moprasna.

Jloka3aTh CYETHOCTh MHOYKECTBA PALIUOHAIBHBIX YUCEIL.
Jloka3aTh HECUETHOCTh MHOKECTBA YUCEIl EAUHUYHOIO OTPE3Ka.
Jlokazarb, yTO JaHHas (PYHKIMS SBISETCS METPUKOM.

SANE ol A

Jlokazarb, YTO JAaHHOE CEMENCTBO MOJAMHOKECTB JAHHOTO MHOXECTBA 00paszyer
TOTIOJIOTHIO HA 3TOM MHO>KECTBE.

o

Jlokasathb, 4TO JaHHOE OTOOpAKEHUE SBIISICTCS HETIPEPHIBHBIM.

=~

I[OKaSaTB, 4YTO JaHHOC TOIIOJIOTHYCCKOC IIPOCTPAHCTBO ABJIACTCA KOMIIAKTHBIM.

8. JlokazaTh, 4TO JAHHOE TOIOJIOTHYECKOE MPOCTPAHCTBO SBIISAETCS CBA3HBIM. 1201
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9. Haiiti npomusBoaHyto 10 t 0T BekTOp-PyHKImu ¥( ) (t O O D't_l)i‘j‘lfl3k_(i kK, , ,
JIMHEHHO HE3aBUCHMBIE, TOCTOSTHHBIC BEKTOPHI)

10. KakoBo HEOOXOJUMOE M JOCTATOYHOE YCIOBHE, YT00BI BeKTOp-hyHKIH £( )t nMmena
MIOCTOSTHHOE HAIPaBIICHUE

11. KakoBo HEOOXOAMMOE U TOCTATOYHOE YCIOBHE, YTOOBI B HEKOTOPOM MHTEpBaie ()t
| Dednst

12. HaifTu eqMHUYHBIC BEKTOPHI KacaTeIbHOM, IITaBHOW HOPMaJIu U OMHOPMAaIM KPUBOH X O
tsint, y O tcost , z O tl ' B Ha4age KOOPAUHAT:

IzDI - 2I_ll:ll_zljl_a - I_lljl_zl]l_s

r—D\/E’DD \/E » 00 \/g

13. HanucaTh ypaBHEHHS KacaTeIbHOM IIIOCKOCTH U HopMaiH B Touke M (1, 3, 4)

nosepxHoctu 006x03y0 2zO7 O 0, x-10 yu3 Oz 4D[|.

a 6 3 020

14. HaiiTu ri1aBHBIC HaMpaBJICHUS U IJIaBHBIC KPUBU3HBI MPSIMOTO TeuKounaa xducosy, y O
usinv, zOav.

15. HanucaTth ypaBHEHHE COMPUKACAIOMICHCS TNIOCKOCTH KpUBOM X O cos?t, y O sin?t, z O cos2t

B ee pom3BobHOM Touke [40xcos z O ysintllO3z O cos2tL.

16. CocraBuTh ypaBHEHHE KacaTeIbHOM IIOCKOCTH K Topy x O 105cosullcosy,

3,cosvn_40Du,vD_D,

5 5 2

y 00105cosullsinv, z O Ssinu B Touke MOu,v0, mis koTopoii cosu O —

[12x09y O 20z 0140 0 oL.
17. HaiiTu noJ1 KakuM yriioM nepecekaroTcs Kpusble u Ov 00, u Ov O 0 Ha MPSMOM T'€JIUKOUJIE
xOucosv, y O usinv, zOav.

18. Ha moBepxHoctu x O u20v?, y O u?0v?, zOuv 1aHa TOYKa POu O,v 010. BeIUKCHAUTD rI1aBHBIE

KPHUBU3HBI IOBEPXHOCTU B TOYKE P .

0. 1 2 O
nOok,0¢ 5 k.0 000,

O
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7.3. Mertoanueckue MaTepuabl, onpeaessiiolie NMPoleAypPy OLEHUBAHUS 3HAHWIA,
YMEHHUiIl, HABBIKOB U (MJHM) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YKIUMX ITalbl
(popmMupoBaHus KOMIIETCHIUIA.

OOmuit pe3ynbTaT BHIBOJUTCS KaK HMHTErpajbHas OIEHKA, CKJIAJbIBAIONIAsi U3 TEKYIIETO
KOHTPOJIs - 50% 1 npomMexxyTouHOoro KoHTpoJist — 50 %. Texymuit KOHTPOIb MO AUCHUILIINHE
BKJIFOYAET:

- TIoceleHue 3aHaTui - 10 6amios,

- y4acTHe Ha MPaKTUYeCKUX 3aHATUsX -30 0amios,

- BBITIOJTHEHHE JTA00OpaTOpHBIX 3adaHuil — 30 Oasuios,

- BBITIOJIHEHHE JIOMAITHUX (ayIUTOPHBIX) KOHTPOJIBHBIX pa0boT - 300asioB.
IIpoMexyTOUHBIN KOHTPOJIb IO AUCUUILIINHE BKIIIOYAECT:

- yCTHBIN ompoc -50 6anos,

- MUCbMEHHAs! KOHTpOJIbHas padoTa -50 6aos,

8. IlepeyeHb OCHOBHOM M JONOJHUTEJIBbHOH Y4eOHOH JMTEpPATYphl, HEOOXOAUMOM A5
OCBOCHHS JTUCLHMILIUHBI.

Ochoenasn

1) BeaeHue B TOMOJIOTHIO : [y4eO. mocoOue miis By30B Imo crell. "MaremaTtuka" /
O.I'.bopucosuy, H.M.bnususikos, A.A.M3paunesuu, T.H.®omenko]. - M. : Bricm.
mkona, 1980. - 295 c. : uin. ; 22 cM. - bubmmorp.: c. 283-287. - Yka3. uMeH., IpeaM.: C.
288-292 . - 0-75.

2) Muienko, Anexcanap Cepreesud. Kype muddepeHimanbHoli reOMETPUU U TOMOJIOTHH
: [ mex.-mart. cren. yH-ToB] / Mumenko, Anekcanap Cepreesud, A. T. domeHko. -
M. : ®akropuan-tipecc, 2000, 1980 (M3a-Bo MI'Y). - 432 ¢. : un. ; 22 cm. - 1-30.

3) Ioropenos, Anckceit BacuiabeBuu. [uddepenimanbias reoMeTpus : [yIeOHUK IS
CTYJICHTOB MaTeM. CIICIl. YH-TOB M Tiel. uH-TOB | / Iloropenos, Anekceii BacuiabeBud. -
N3n. 6-e, crepeotun. - M. : Hayka, 1974, 1969. - 176 c. ; 19 cm. + ¢ gepr. - 0-28.

4) CoopHuuk 3a1a4 o auddepennuanbaoi reomerpun: 1o crerr. "Matemaruka" / moj pe.
A.C.®enenko;[M1.B.benpko. B.M.Benepuukos, B.T.Bogneer u np.]. - 2-e¢ wu3fm.,
nepepad. - M. : Hayka, 1979. - 272 c. : un. ; 21 cm. - [Ipeam. ykas.: ¢.266-272. - 0-65.

5) Mandpeno I1. no Kapmo Jluddepennnanbaas reoMeTprst KpUBBIX W TOBEPXHOCTEH
[DnexTponHbIN pecypc]/ Mandpeno I1. 1o KapmMo— DnekTpoH. TEKCTOBbIE JaHHBIE.—
Mocksa, MxkeBck: PerynsgpHas M XaoTuueckas AUHAMHUKa, VKEBCKUH HHCTUTYT

KOMITBIOTEPHBIX HccienoBanuit, 2013.— 608 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/28887.html.— DBC «IPRbooksy (25.05.2018)

Hononnumensnasn
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6) dyoporun, boprc AnatonbeBru. CoBpeMeHHast reoMeTpUs : MeTO/Ibl U MPHIIOKEHHSL.
T. 1 : 'eomeTpus MOBEpXHOCTEH, TPYyIII Mpeodopa3zoBanuii u noseit / [lyoposus, bopuc
AmnartonbeBud ; C.IIL.HoBuko, A.T.®omeHKo. - 5-¢ u3a., ucop. - M. : Dauropuan
YPCC: Hob6pocser, 2001. - 334 ¢c. - ISBN 5-8360-0160-X : 0-0. 7) dy6posuH, bopuc
AnaronseBud. CoBpeMeHHasi reoMeTpus : MeToIbl M PUIIOKEHUS.

T. 2 : T'eometpust u Tonosiorust MEHOrooopasuii / Jlyoposun, bopuc AnaronbeBud ;
C.I1.HoBukoB, A.T.®oMeHKoO . - 5-¢ u3f., ucnp. - M. : Dnuropuan YPCC: lobpocser,

2001. - 293 c. - ISBN 5-8360-0161-8 : 0-0. 8) [Ady6poBun, bopuc AnHaToibEBHU.

CoBpeMeHHas reoMeTpus : MeToabl U IPUII0KESHHUS.

T. 3 : Teopus romosioruti / lyoposun, bopuc AnatonseBud ; C.I1.HoBukoB,
A.T.®omenko. - U3x. 2-e, uctp. - M. : Dauropuan YPCC: Joopocset, 2001. - 286 c. -

ISBN 5-8360-0162-6 : 0-0. 9) Hrmaroukmna JI.A. Tomosorus s OakaaaBpoB

MaTeMaTUKH [ DJIIEKTPOHHBIN pecypc]: yueoHoe nocobue/ rnaroukuna JI.A.— DneKTpoH.

TEKCTOBBIE JaHHbIe.— M.

[Ipomereii, 2016.— 88 c— Pexum J0CTyna:
http://www.iprbookshop.ru/58207.html.— DBC «IPRbooks» (25.05.2018)

9. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « UHTepHET»,
HeO00XO0UMBIX /IJI1 OCBOEHUS TUCHUILIHHBI.

Ne DJIeKTPOHHBIH
Ha3zpanmue Coaep:xanue
ajapec

1. Math.ru www.math.ru CaliT mocBsmEH MaremMaTuke (M MareMaTtukam. DTOT CalT —
JUI IIKOJBHHUKOB, CTYIEHTOB, yduTeled W Juid BceX, KTO
UHTepecyeTcst MareMaTukol. Tex, Koro HHTEpecyeT 30Ha pocTa
COBPEMEHHON HAyKH MaTEMaTUKA.

2. Exponenta.ru www.exponenta.ru | CtyaeHram:

- 3aIllyCTUTh YCTaHOBIECHHBIN Yy Bac MaTeMaTH4ecKkuii make|
BbIOpaTh B CIHMCKE MPHUMEPOB, PEIICHHBIX B CPE/ie ATOTO MakeT|
MOAXOAIIMH U PEIINTh CBOIO 33/1a4y 110 aHAJIOTHH;

IIpenopaBartensim:

- HCIIONb30BAaTh MaTeMaTHYECKHUE MAKEThI ATl TOAJCPIKKH
Kypca JIeKIUil.

Bcem 3AHHTCPECOBAHHLIM I10JIL30BaTEJIAM:

1. — MOXHO O3HAKOMHUTBCS C TIPUMEPAMH TPHUMEHEHUS]
MaTeMaTHYECKUX MAaKeTOB B 00Opa3oBaTeNbHOM mporecce. 2.
HaWTH JE€MO-BEPCHH TOIMYIAPHBIX MaTEMaTHUYECKHUX IaKEeTOB
JJIEKTPOHHBIE KHMTM W CBOOOJHO  PacIpOCTPaHsSEMbIG
[IPOrPaMMBl.
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MaremaTuka www.mathematics. | y4eOHbIl MaTepHa o pa3TuyHbIM pa3/ieiaM MaTeMaTUKH —
ru anredpa, MIaHAMETPYsI, CTepEOMETPHs, QYHKITIH, TpadUKA U
Jpyrue.
Poccwuiickoe www.edu.ru (enepanbHbIT 00pa30BaTEIHHBIN TOPTAT: YIPEKICHUS,
obpa3oBaHme. nporpammsl, ctanaaptel, BY3bl, Tectel EI'D.
DJeKTPOHHBIE http://elib.dgu.ru,
katajgoru Hayunoii | http://edu.icc.dgu.r
oubanoreku JAI'Y u
Oobmepoccuiickuit www.mathnet.ru | IToptai, nmpenocTaBisieT pa3IuvHble BO3MOXXHOCTH B IIOUCKE
MaTeMaTHYeCKUI uHpOpMaLuK 0 MaTeMaTHueckoi xu3Hu B Poccun [lopran
noprai COIEPIKUT pa3Aeibl: )KypHaJIbl, BUJEOTeKa, OnOInoTeKa,

(MathNet.Ru) MIEPCOHANNH, OPTaHU3aIH, KOH(EPEHIIHH.

10. MeToanyeckue ykazaHus AJisl 00y4al0IIMXCS 10 OCBOCHMIO TN CIHHIIJIMHBI.

VYyebnas nporpamma no augdepeHunaIbHON TeOMETPUU U TOMOJIOTHH pacrpeaeeHa
Mo TeMaM M 10 4YacaM Ha JIeKUWH, NPAKTHUUECKHUE 3aHATHs; MPEeJyCMOTPEHA TaKKe
camocTosiTeNbHasl yueOHast paboTa ctyaeHToB. [1o ka0l Teme npenojaBareib yKa3blBaeT
CTyJIEHTaM HEOOXOAMMYIO JUTepaTypy (yueOHuKH, ydeOHble TTOCOOusi, COOPHUKH 3a7ad U
YIpaXHEHHH ), a TAK)KE COOTBETCTBYIOIIHE TeMaM Naparpadbl 1 HoMepa yIpaXHeHHH 1 3a71a4.

CamocTtosaTenbpHass paboTa CTYIACHTOB CKJIAIbIBACTCS M3 pabOTHI HaJ JEKIUSAMHU, C
y4eOHHUKaMU, pelIeHUs] PEKOMEHIyeMbIX 3aj1ay, MOJATOTOBKHU K 3aIlUTE JIA0OPATOPHBIX PadoT,
a TaKXke M3 MOJrOTOBKHM K KOHTPOJBHBIM paboTaMm, KOJJIOKBUYMaM U CJade 3aueToB U
HK3aMEHOB.

[Tpu paboTe ¢ AeKIUAMU U y4eOHUKaAMHU 0c000€ BHUMAHHE CIIEAYeT YACIUTh H3yUEHUIO
OCHOBHBIX TMOHSTUH W OINpEAC]ICHU MO JaHHOMY paslely, a Takxke OCOOEHHOCTSIM
MPUMEHEHHBIX METOJIOB M TEXHOJIOTHH J0Ka3aTeNIbCTBA TEOpeM. PelieHue IOCTaTOYHOTO
KOJIMYECTBA 3aJad MO JAaHHOW TeMe TIIOMOXXET TBOPUYECKOMY OBJIAJIEHUI0 METOJIaMHU
JI0Ka3aTeIbCTBA MaTEMaTHUECKUX YTBEPIKICHUH.

[locne wm3ydeHHs KakJOM TEMbl PEKOMEHAYETCS CaMOCTOSITEIbHO BOCIIPOM3BECTU
OCHOBHBIEC OTIpefiesieHus, (OPMYIUPOBKH U JOKa3aTelbCcTBa TeopeM. st camompoBepkH
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PEKOMEHYeTCsl TAaK)Ke MCIOJIb30BaTh KOHTPOJIBHBIE BOMPOCHI, MPUBOJUMEIE B YUCOHHKAX
Mocae KaXXJ0u TEMBI.

OcHOBHas e MPAKTUYECKUX 3aHITUNA — IMOJITOTOBKA CTYJICHTOB K CAMOCTOATEILHOM
paboTe HaJ TEOPETUICCKUM MAaTEPUATIOM U K PEIICHUIO 3a/1a4 U YIIPaKHEHUH.

Hucuumnun «AuddepennnanbHas TeOMETPHs U TOMIOJIOTHUSD SIBISIFOTCSI OCHOBHOM 0a30i
BCEX CHENHMANBHBIX JUCHMIUIMH, H3y4aeMbIX Oyaymmumu OakanaBpamu. Crenuduka
JUCLHUIUIMHS COCTOMT B TOM, YTO PACCMOTPEHHE TEOPETHUYECKHX BOMIPOCOB 31ECH TECHO
CBSA3aHO C PEUICHUEM IPAKTUYECKUX 3a/1a4.

Ha nexuusax oco0eHHO OO0JbIIOE 3HAYEHUE UMEET peATTM3aALMs CICAYIOMINX 3a/1a4:

1) ray0GoKOe OCMBICTHUBAHKE PsiJia TIOHATHI U MOJI0KCHUH, BBEICHHBIX B TEOPETUYCCKOM
Kypce,

2) pacKpbITHE MPUKIATHOTO 3HAYCHUS TCOPETUUCCKUX CBEIICHMIA;

3) pa3BUTHE TBOPYECKOTO MOX0/IA K PEIICHUIO MPAKTUYCCKUX B HEKOTOPBIX

TEOPETUYECKUX BOMPOCOB;

4) 3aKperuieHHE MOTYyYCHHBIX 3HAHUU yTEM MHOT'OKPaTHOTO
IIPAKTUYECKOTO
UCIIOJIb30BaHUs;

5) mnpuoOpeTeHHE MPOYHBIX HABBIKOB TUIIOBBIX PACUYCTOB;
6) pacmpeHue Kpyro3opa, IpruoOpPETEHUE MOJIC3HBIX CBEICHUH, KaCAIOLIHXCS
TEXHUYECKHUX JIAHHBIX PEAbHBIX 00BEKTOB M KOHKPETHBIX YCIOBHUM UX SKCILTyaTalUu.

Hap;my C MNCPCUYNUCICHHBIMMA BbIIIC O6pa3OBaTeJ'IBHBIMI/I oejsIMH, 3aHATHA IPCCICAYIOT U
BaXHBIC ICJIM BOCIIUTATCIIBHOTO XapaKTepa, 4 MMCHHO!:

a) BOCIIMTAHHE HACTOMYMBOCTH B IOCTUKEHUU KOHEYHOM LIETH;

0) BOCIIUTaHUE JUCHUIUIMHBI yMa, aKKYPaTHOCTH, JOOPOCOBECTHOTO OTHOLIEHUS
K padorte;

B) BOCIIUTAHUE KPUTHUECKOTO OTHOILIECHUS K CBOCH 1€ATEIbHOCTH, YMEHHUS
aHaJIM3UPOBATh CBOIO pabOTy, UCKATh ONTUMAJIbHBINA MyTh PEIICHUS,

HaXOJUTh CBOM OLIMOKH U YCTPAHATH UX.

MeToanuyeckue peKoMeHIaluu

JIJist MIOATOTOBKM K MPAKTUYECKUM 3aHSITHAM HY’KHO U3YUHTh CJEAYIOLINE
JUTEPATYPHbIE HCTOYHUKHU:
1. /lyoposun b. A., Hosuxog C. I1., @omenko A. T. CoBpeMeHHas reomeTpusi: MeTo bl U
npunoxenus. M.: Hayka, 1986.

2. bopucosuy IO. I'., brusnsaxos H. M., Uspaunesuy A. A., @omenxo T. H. BBenenue B
toroJioruio. M.: Briciias mkosa, 1980.
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3. Muwenko A. C., @omenko A. T. Kpatkuii kypc nuddepeHanbHoil reoMeTpun u
tortojiorud. M.: DUSMATIINUT, 2004.

Pemate 3amaun v ynpakHeHHUs] U3 3aJJaYHUKOB
1. Muwenko A. C., Conosves IO. I1., @omenko A. T. COoOpHUK 3a7a4 11O
muddepenumansHoit reomerpun u Tonosiorun. M.: ®U3MATIINUT, 2004.

JUist TpOBEPKH OCTAaTOYHBIX 3HAHWHN MCMOIB30BAaTh TECTHl M BOIPOCAMH JIJIsl CAMOIPOBEPKU
JUJ1st TOATOTOBKY K AK3aMEHY: IIOBTOPHUTH JIEKIIMOHHBIM MaTepHa, IpOaHaIu3upOBaTh CIIMCOK
PEKOMEHI0OBaHHOM JIUTEPATYphl, PELIMTbh CAMOCTOSTENHHO 3a/1a4H M IPUMEPHI U3 y4eOHOTO
nocobus Muwenko A. C., Conosves FO. II., Domenxo A. T. COOpHHK 3agad IO
auddepennnanbHol reoMmetpun u Tonosioruu. M.: ®U3MATIINUT, 2004.

11. IlepeyeHb MH(OPMANUOHHBIX TEXHOJOTH, HCIOJIb3yeMbIX MPH OCYIIECTBJIECHUHU
00pa30BaTeJbHOIO MpoUecca MO IUCHUILJIMHE, BKJIKYAS MepedyeHb NPOrpaMMHOIO
o0ecnevyeHnsi M HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocyiiecTBiIeHUN 00pa30BaTEIBLHOIO Mpolecca 1o AuddepeHInaibHON TeoMeTpUn
¥ TOTIOJIOTHH PEKOMEHIYIOTCS KOMITBIOTEPHBIE TEXHOJIOTHH, OCHOBAaHHBIC Ha OTEPAIMOHHBIX
cucremax Windows, Ubuntu, Linux, npukimanusle nporpammbel Mathcad, Matlab,
Mathematica, a Takxe caiTbl 00pa30BaTEIbHBIX YUPEKICHUN U KYpPHATIOB, UHPOPMAITMOHHO-
CIIPABOYHBIE CUCTEMBI, IJICKTPOHHbBIE YUCOHUKH.

[Tpu npoBeneHNN 3aHATHI PEKOMEHIYETCS UCIIOJIB30BAaTh KOMITBIOTEPHI, MYJIbTUMETUHHBIC
MIPOEKTOPHI, UHTEPAKTUBHBIC IKPAHBI.

12.  OnucaHue MaTepHAIbHO-TeXHHYECKOH 0a3bl, HE0OXO0AUMO AJIs1 OCyLIeCTBIEeHHUSI
00pa30BaTeJIbHOIO NMPoLecca Mo AUCHHUIINHE.,

VYHuBepcuteT o0agaeT 10CTATOUYHOM 062301 ayAUTOPUH 1JIsI MPOBEACHUS BCEX BUIOB
3aHATHH, MPEyCMOTPEHHBIX 00pa30BaTENHLHOM MPOrPaMMON JUCITUTUTMHBI MATEMAaTUYECKUM
ananu3. Kpome toro, Ha dakynbTeTe 4 KOMIBIOTEPHBIX Kilacca M 4 y4eOHBIX Kjiacca,
OCHAII[EHHBIX KOMITBIOTEPAMHU C COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CTICYEHUEM U
MYJIbTUMEINA-TIPOCKTOPAMH.

B yHuBepcuTeTe uMeeTcsi He0OXOUMbIA KOMIUIEKT JUIIEH3UOHHOTO MPOTPAMMHOTO
oOecreyeHusl.
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