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PabGouass mporpamma guctumiiunHbel «JluddepeHunanbHas TeoOMETpusi W TOTOJOTHS
cocraBneHa B 2021 roxy B coorBerctBuu ¢ TpedoBanusimu GI'OC BO mno HampaBieHuto
noarorosku 01.03.01 Marematuka (ypoBenb OakanaBpuata) ot 10.01.2018 Ne8.

Pa3paborunk: kadenpa nudbdepeHManbHBIX YpaBHEHUN 1 QYHKIIMOHAIIEHOTO aHAN3a,
Parumxanos B.P., k. ¢.-M.H., q01I€HT

PaGouas mporpamma ITUCIUTUTMHEI O00peHa:
Ha 3acenanuu kageaper Y u DA ot 31.05.2021 r., mporokon Ne 10

3aB. kadenpoit @ il CupaxyaunoB M.M.
(moamucs)

Ha 3acenanuu Meroanueckoi komuccnu paxynbrera M u KH ot 27.06.2021r.,
poTokoJ1 Ne 6.

P/

¥ oee V4

IIpencenarens beitbanaes B./I.

(moamucek)

PaGouast mporpamMmMa  JUCIUIUIMHBI ~ COTJAcCOBaHA C  Y4ECOHO-METOIUYECKUM
ynpasiearem « 09 » mrons 2021r.

Hauameauk YMY < %/V I'acanramxuena A.T'.
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AHHOTauus padoyeil NPOrpaMMbl JTUCUHUILIHHBI

HNuctunnuna «uddepenimanbias reoMeTprus U TOMOJIOTH» BXOIUT B 0a30BYI0 4acTb
oOpasoBartensHOI mporpaMmMbl OakanaBpuaTa o HanpasieHuto 01.03.01 MaremaTuka.

JlucuuIuiiHa peanusyeTrcs Ha ¢paxyibmeme MAmMeMamuku U KOMAbIOMEPHbIX HAYK
Kagheopoti ouggepenyuanvhvie ypasHeHUus u QYHKYUOHATbHBIN AHATU3.

ConepxaHue AUCUUILIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX TOIMOJIOTHYECKUMU
OPOCTPAaHCTBAMU U HEMPEPHIBHBIMU  OTOOPAKEHUAMH  MEXKAY HUMH, [JIAJIKUMU
OTOOPAKEHUSIMU U TIAJKUMH  OTOOPOKEHHSIMHU  MEXIYy HHUMH, C pa3IdYHBIMU
auQdepeHInaIbHO-TEOMETPUUECKUM KOHCTPYKIUSMU Ha TJaJKUX MHOrooopasusx, ¢
PUMAHOBBIMH  MPOCTpAHCTBaMH, auddepeHuanbHbiMu  (popMaMu  HA  TIAJKUX
MHOT000pa3usixX, CBA3HOCTSIM Ha MHOT0OOpa3usix; 0oJjiee KIacCHYECKUE BOIPOCHI CBSI3aHBI C
pEryJIsipHbIMH KPUBBIMH Ha IJIOCKOCTH M IPOCTPAHCTBE, PETYJSPHBIMU MOBEPXHOCTSIMHU B
TPEXMEPHOM IIPOCTPAHCTBE, NOHIATUSIMHU KPUBH3HBI KPUBOUW U MOBEPXHOCTH.

JlucuuninuHa HaneneHa Ha (G OpMHUPOBAHHE CISAYIONINX KOMIETSHIINA BBIITyCKHHKA!
yHusepcanvHas komnemenyus (YK): VK-1;
oowenpogeccuonanvras komnemenyus (OIIK): OIIK-1;
npogheccuonanvrasn komnemenyus (11K): I1K-1.

Hpenoz[aBaHHe AUCHUIUIMHBI IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOINX BHUIOB y‘I€6HLIX
3aHSATUM: JeKyuu, npakmuvyecKue 3aHAmusl U CamocmosimellbHasd pa60ma.

PabGoyass mporpamMma IUCHHUIIUHBI TMPETyCMATPUBACT TMPOBEJCHUE CIEIYIONUX BUIOB
KOHTpOJII ~ ycmeBaeMocTu B (opme:  kKowmpoavHou  paboma u  KOLIOKEUYMA,
NPOMENCYMOYHDIU KOHMPOTIb 8 hopme 3auema U IK3AMeHa.

OO0beM AUCIUIUTMHBI 6 3a4€THBIX SAMHMI], B TOM YHCJIC B aKaJIEMHYECKUX Yacax 0 BHJIaM
Y4EOHBIX 3aHATUM

Cemectp YueOHble 3aHATHS dopma
B TOM YHCIIE MIPOMEXKYTOUHON
KonrakTHas pabora oOyuatontuxcs ¢ npenonasarenem | CPC, B aTTecTanun
Bcero U3 HUX TOM (zauer,
Jlexn | JlaGoparopH | IIpaktnue | KCP | koncynp | HHCIC I[Hq)q)elfeHquOBa
17044 bI€ 3aHSATHUS CKHe Taluu 9K3aMCH HHBIM 3a49€T,
3aHATHUS OK3aMCH
4 72 28 28 16 3auer
5 144 16 16 76+36 OKk3ameH
Hroro 216 44 44 92+36




1. Illesu ocBOeHUST JUCIUIIMHBI

I'maBHas nenp kypca «/IuddepeHnuanpbaas reoMeTpuss U TOMOJIOTUS) BBITEKAET U3 KBa-
TU(PUKALMOHHBIX  TpeOOBaHMM K  BBIIYCKHUKaM  BY30B [0  MaTEeMaTHYECKUM
CHELMAIBHOCTSM:
dbopMUpOBaHHE y CTYICHTOB — OyAyIIMX OaKalaaBpOB MAaTEMATUKH — CUCTEMBbI 3HAHUN

e 00 OCHOBHBIX MpoOJEeMax MaTeMaTUKHU, O COCTOSHHUU W TEPCIEKTHBAX Pa3BUTHUS €&
BAKHEMIINX HAIIPABJICHUN;
® 0 3HAYEHMM MAaTEMaTHKU B O3HAHUU (PyHIAAMEHTAJIbHBIX 3aKOHOB MUPA;
® 0 BOKHEWIMX acHeKTax MPUKIAJIHOTO UCIOJIb30BAaHUSI MATEMATUYECKUX 3HAHUM.
[losTomMy menpi0 mpenojgaBaHusl AUCHMILIUHBL «JluddepeHunanbHas TreoMeTpus u
TONOJIOTHSD SBIIAETCSA:

1) oBnaseHue CTyIEHTAMH MaTEMATHYECKUM aIlllapaToM KJIACCUYECKON M COBPEMEHHOMN
nuddepeHurnanbHO TEOMETPUN M TOMOJIOTUH, (PYH/IaMEHTAIbHBIMU TEOPETUUYECKUMU
ITOJIOKEHUSMH 3TUX TEOPUH;

2) BOCIHTAHHE U PA3BUTUE UX MATEMATHYECKOU KYJIBTYPBI;

3) oco3HaHWE UMU MPUKIIAJHOTO XapaKTepa MaTeMATHKH B IEJIOM U U PepeHITMATBEHON
Tr€OMETPUHU U TOIOJIOTUH B YACTHOCTH.

Bmecre ¢ TeMm, msydeHue aucuumuinHbel “‘/luddepennmanbHas reoMeTpuss U TOMOJIOTUS
IIPECIIENYET U CIAEAYIOIIHNE YACTHBIE LIEIIN:

1) oOecrnieueHHEe MOHATUIHOMN 0a3bl Ul M3YYEHHs APYTHX MPEIMETOB, MCIOIb3YIOIIHX
rE€OMETPUIO U TOMOJIOTHI0 B KAUECTBE MOCTABIIMKA HEOOXOIMMOTO MaTeMAaTUYECKOTO
anmnapara (MaTeMaTH4eCKHit u (GYHKIIMOHATBHBIN aHanms, Teopus
nuddepeHunanbHbIX ypaBHEHUH, TeopeTHudeckass (U3HKa, T€OMETPHUS «B LIETOMY,
anreOpanueckass u auddepeHuHaTbHAs TOMOJOTUS W Jp.), W JaJIbHEUIIEero
CaMOCTOSITEJIbHOTO N3YYEHUSI MAaTEMAaTUKH;

2) BOCIHTAHHE U PA3BUTUE X MATEMATHYCCKOU KYJIbTYPHI;

3) oco3HaHHME UMU NPUKIIAJHOTO XapaKTepa MaTeMaTHKH B IEJIOM U U PEpEHITMATEHON
Tr€OMETPUU U TOMOJIOTUU B YACTHOCTH.

4) dopmupoBanue Oosiee IIUPOKOrO W  TIyOOKOro MOHUMAHHUS  BaKHEHIIUX
IF€OMETPUYECKUX M TOMNOJIOTMYECKUX CTPYKTYp, ITIOBCEMECTHO HCIOJIb3YEMBIX B
MaTeMaTuKe;

5) CONpOBOXKICHHWE TEOPETUYECKOrO MaTepualia pPa3HOOOpasHbIMH  3aJa4aMd U
YOPaXHEHUSMHU ISl CAMOCTOSITEIBHOTO PELICHUs], MO3BOJISIOIIMMH 0ojiee TITyOOKO
MIPOYYBCTBOBATh TEOPETUYECKUE TOJIOKEHUSI AUCUUILIMHBI U Pa3BUTh y CTYJIEHTOB
HABBbIKM CaMOCTOSITENIbHOU pabOTHI.

2.Mecto nucuuiuiuabl B cTpykrype OOII 6akanaBpuara

JucuuninuHa ouggepenyuanvuas 2eomempus u monono2us BXOIUT B 0a30BYIO0 4acTh
oOpazoBarensHO# mporpammbl 1o Hanpasienuto 01.03.01 Mamemamuxa.

Knaccuueckass BeTBb MaTeMaTHKku — AuddepeHuuaibHas TreomMeTpus — U Ooiee
COBpEMEHHasi MaTeMaTudecKkasi TUCHUIUIMHA — TOTOJOTHS — SBIISIOTCS TEMH, CBSI3aHHBIMU
MEXIy co00il pa3nenaMu COBpPEMEHHONW MaTeMaTUKH, 0e3 3HAaHUS KOTOPBIX HEBO3MOXKHO
NpeACTaBUTh KBATU(PUIIMPOBAHHOTO OaKagaBpa—MaTeMaTHKa.
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CoBpemennble nuddepeHIanpHas TeOMEeTpUss M TOMOJOTHS HCIONb3YIOTCS Kak s
pEIICHUsI TEOPETUYECKUX BOMPOCOB MATEeMATHKH, TaK W JJS PEIICHUs NPUKIAJTHBIX
MaTeMaTHYECKHX 3ajad.

Tomonorus kak Hayka, H3ydaromiasi TOHSTHE HENPEPBIBHOCTH, SBISETCS OJHOW U3
(yHIIlaMEHTaIbHBIX HAayK, JIEXKAIIUX B OCHOBE MaTEMaTHUKH, [0 KpailHE Mepe, B OCHOBE TEX
e€ pa3lenoB, KOTOpPbIE CBSI3aHbI C HENPEPbIBHOCTHIO. CIoJa BXOJAT MaTeMaTHUYECKUU U
(YHKIMOHAJIBHBIA aHaJIN3, I'€OMETPUs, YAaCTUYHO anredpa M MHOTUE JPYTHe pa3Jienbl
maTeMaTuKu. [IOCTOSHHBII MHTEpPEC K TOIMOJIOTMU BBI3BAH MOTPEOHOCTHIO MAaTEMaTHKOB B
CcBOOOZHOM BIJIaJIcHMM Haubosnee oOmMMHM (yHIaMEHTAIbHBIMU HJCSIMH MaTE€MaTHKHU,
o0ecreunBarOIIUMU €€ eIUHCTBO.

Bcé 510 mokaspIiBaeT BaXKHOCTh M aKTYaJIbHOCTh U3y4eHUs AU(depeHInaIbHOi TeOMeTpUN
Y TOTIOJIOTHH JIJIsl TOJTOTOBKY KBanu(uirpoBaHHbIX OakanaBpoB o Hampasienuio 01.03.01
MaremaTuka.

UteHue Kypca mpeArnoiaraeT 3HaKOMCTBO C aHAJUTUYECKOW TeoMeTpuel, anreOpoi u
MaTEeMaTHUYECKUM aHATH30M.

3. Komnerenuun ody4yarierocsi, popMmupyembie B pe3yJibTaTe 0CBOECHHS JUCHUTITUHBI
(nepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHMS).

Koa n nHaumenoBanue Kox n HaumenoBanue Iliianupyemsbie IIpoueaypa ocBoenust
KOMIIETEHLIMU U3 HHAUKATOPA pe3yabTaThbl 00y4eHust
Oo11011 JOCTHKEHHUS
KOMIIETEeHIUI

YK-1 YK-1.1. 3naer: KoHncnektuposanue n
CriocobGeH ocymecTBIATh | 3HACT NMPUHIIMIIBI CTPYKTYpY 3aJa4 B popaboTKa JEKIIMOHHOTO
MOUCK, KPUTHYECCKHUI cbopa, otbopa u 001acTH MaTeMaTHKH, Marepuara.
aHaIN3 W CHUHTE3 0000meHust ”HGOPMALMK | TEOPETHYECKOW MEXaHUKH | Y4acTHe B MPAKTHYECKUX
nH(popManuK, IPUMEHATh 1 pusmky, a Tarxke 3ansTusx. [logroroska
CHCTEMHBIH MOJIXO/1 IS 0a3oBbIe pedeparos.
peleHus MOCTaBIEHHBIX COCTABIISIIONIHE TAKHX CamocrosrensHas pabora.
3amaq 3aja4.

Ymeer:

aHATM3UPOBATh

HOCTaHOBKY JaHHOM
MaTeMaTHYeCcKOH 3a/1a4u,
HEOOXOJMMOCTH H (HITN)
JOCTaTOYHOCTb
MHPOPMALUH AJIS

ee peleHus.

Baapeer:

HaBBIKaMH cOopa, oTOopa u
00001IeHNsT HAYYHOMH
WHPOPMAITUK B 00JIACTH
MaTeMaTHYECKHX

JUCLUATUINH
VK-1.2. 3Haer:

YMeeT COOTHOCHUTD TIPUHIIHIIBI
Pa3HOPOHBIC ABICHUS U MaTEMaTUYECKOTO
CHCTEMATH3UPOBATh UX B MOJICITUPOBAHHS




paMkax u30paHHBIX BUIOB
podeCCHOHATEHOM
JIESTEIILHOCTH.

Pa3HOPOJIHBIX SIBJICHUH,
CHUCTeMAaTH3alun
Hay4YHOU MH(OpPMAIIHH B
00acTi MaTEMaTUKH 1
KOMITBIOTEPHBIX HaYK.
Ymeer:

CHUCTEMHO MOJXOUTH K
pEIIeHuIO 33729 Ha
Pa3HOPOJIHEIC SIBJICHUS B
o0nacTy MaTEeMaTUKU U
KOMITBIOTEPHBIX HaYK.
Baaneert:

HaBBIKAMU
CHUCTeMAaTH3alnn
Pa3HOPOJIHBIX SBJICHUM
IIYyTEM MaTEMAaTUYCCKUX
VMHTEPIPETALUN U OLICHOK

VYK-1.3

Nwmeet mpakTuyeckuit
OTIBIT Pa0OTHI C
WH(GOPMAITMOHHBIMH
MCTOYHUKAMH, OTIBIT
HAYYHOTO TOWCKA,
CO3JIaHMsI HAYYHBIX
TEKCTOB.

3naer:

COBPEMEHHBIE METOIbI
cOopa 1 aHaTM3a HAYYHOTO
Mmarepuaia ¢
UCTIOJIb30BaHUEM
WHPOPMALTMOHHBIX
TEXHOJIOTUM; OCHOBHBIE
METOJTBI PabOTHI C
pecypcamu cetu UHTEpHET.
Ymeer:

IPUMEHSTh COBPEMEHHbIE
METO/BI U CPE/ICTBA
aBTOMATH3UPOBAHHOTO
aHalM3a U CUCTeMaTU3alluu
HaYYHBIX IaHHBIX;
MPaKTHYECKU
WCIIOJIb30BaTh HAYYHO-
o0pa3oBaTebHbIE PECypPCh
HHTEepHET B HAYyYHBIX
WCCIIEIOBAHUSAX U B
JeSITeIbHOCTH MeAarora.
Baapeer:

HaBbIKaMH HCIIOJIb30BaHUS
UHPOPMAITMOHHBIX
TEXHOJIOTHUH B
OpraHM3aIuy U
MPOBEJCHUH HAYIHOTO
MCCIIEI0OBaHNs; HABBIKAMH
WCIIOJIb30BaHMS
COBpPEMEHHBIX 0a3 TaHHBIX;
HaBBIKAMH PUMEHEHHUS
MYJIbTUMEINHHBIX
TEXHOJIOTHH 00pabOTKH 1
MIPEJICTaBICHUS
MH()OPMAINH; HABBIKAMH
ABTOMAaTH3aLUU
MOJTrOTOBKHU IOKYMEHTOB B
Pa3INYHBIX TEKCTOBBIX U
rpaMUeCcKuX peaaKTopax.




OIIK-1

CriocobeH puMeHsITh
(hyHIaMEHTaTLHBIC 3HAHUS,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTHYSCKHUX U (HITHN)
€CTCCTBEHHBIX HAYK, U
WCTIONB30BaTh UX B

PO eCCUOHATTEHOM
JeSITeNbHOCTH

OIIK-1.1.

Oo0OnanaeT 6a30BEIMU
3HAHUSMU, TTIOTYICHHBIMH
B o0J1acTu
MaTeMaTHYECKUX

U (uim)

€CTECTBEHHBIX HAYK

3Haer:

TEOPETHIECKHE OCHOBBI
0a30BBIX MATEMATHYECKUX
JUCTTATLTAH
(MaTeMaTHIEeCKOTO
aHaIN3a, KOMIUIEKCHOTO U
($YHKIMOHAIBHOTO
aHajam3a, areopsl,
AHAIUTHUYECKOMN
TEOMETPHH,
nrddepeHTnaTEHOM
TEOMETPHH U TOTIOJIOTHH,
g hepeHInaTbHBIX
YpPaBHEHUH, TUCKPETHON
MaTeMaTHKH U
MaTEeMaTU4YeCKOMN JIOTUKH,
TEOPUU BEPOSATHOCTEM,
MaTeMaTU4eCKOI
CTaTHCTUKH U CITy4alHBIX
MIPOLIECCOB, YHCICHHBIX
METOJOB), a TAKXKE
TEOPETUYECKON MEXaHUKU,
busukn.

Ymeer:

pemiaTts 3a7a4uu, CBsI3aHHbIE
C UCCJIEI0BAaHUEM CBOMCTB
(GYHKIMH 1 uX
MIPOU3BOIHBIX, C
WHTETPUPOBAHUEM, C
M3y4YEeHUEM
(yHKIIMOHAIBHEIX PSJIOB, C
g dhepeHInanbHBIMI
YpaBHEHUSIMH, C
YHCIIEHHBIM PEIIeHHEM
g hepeHnnanbHBIX
YPaBHEHUH, C
anrebpanyecKuMu
YpaBHEHUSIMU U UX
CHUCTEMaMHU.

Baageer:

0a30BBIMU METOJIAMH
COBPEMEHHOT0
MaTEeMaTHYECKOTO aHAIN3a
o

HCCIICIOBAHUIO
MaTEMaTUYECKUX U
€CTEeCTBCHHOHAYYHBIX
3a1a4

OIIK-1.2. 3Haer:

VYMeeT UCIIOIB30BaTh UX B | CITOCOOBI HCIIOIBL30BAHUS

podeCCHOHATEHOM 3HAHWUH B Pa3IMUHBIX

JIeSITeIIbHOCTH 0o0nacTsX MaTeMaTUKy pu

pEIIeHNN KOHKPETHBIX
3a7a4 B 00JaCTH
MaTEMaTUKU U
€CTECTBEHHBIX

HayK.

Ymeer:

KoncnektupoBanue u
popabOoTKa JICKITMOHHOTO
MaTepuaa.

YcTHBIN omnpoc.
Komnoxsuym.
Kontponbnas pabora
CamocrosTensHas pabora.




MPUMEHSTD PAa3JINIHBIC
METO/IbI COBPEMEHHOT'O
MAaTeEMaTUYECKOTO

aHaJIn3a 10 MCCIIENOBAHUIO
MaTeMaTHYECKUX U
€CTeCTBCHHOHAYYHBIX
3a7ad.

Baaneer:

HaBBIKAMHU MPHUMEHCHHUS
METO/I0B OBPEMEHHOTO
MAaTeMaTHYECKOr0 aHaIn3a
[IPH PEIICHUN KOHKPETHBIX
3aJa4 B 00JacTH
MaTeMaTHKH U
€CTECTBEHHBIX HAyK

OIIK-1.3. UmeeT HaBBIKU
BEIOOpA

METOZOB peIIeHUs 3a1a4
npohecCHOHATBHOMN
JEeSITeTbHOCTH Ha OCHOBE
TEOPETHUYECKUX 3HAHUU

3Haer:

pa3J’II/I‘IHBI€ METOAbI
COBPEMEHHOTO
MaTEMaTHYECKOI0 aHaan3a
10 MUCCJICAOBAHHUIO
MaTEMaTHYECKUX U
€CTEeCTBEHHOHAYYHBIX
3a7a4.

Ymeer:

KOPPEKTHO BEIOpATh
METOJIBI PEIIeHUS
KOHKPETHOM 3a/1auu B
001aCTH MaTEMATHUKU U
€CTECTBEHHBIX HayK.
Baaneet:

HaBBIKAMH BBIOOpA
METOJIOB PEIIeHUs 3a1a4
COBPEMEHHOTO
MaTeMaTU4YeCKOI0 aHajn3a

IK-3

Cniocoben coOupaTs,
00pabaThIBaTh U
HHTEPIPETUPOBATH JaHHBIE
COBPEMEHHBIX HAYYHBIX
HUCCJIEIOBAHUM,
HEOOXOIUMBIE IS
(hopMHUPOBaHHsI BEIBOJIOB
o

COOTBETCTBYIOLIUM
HAYYHBIM UCCIICIOBAHUAM

IK-3.1.

3HaeT OCHOBBI
COBPEMEHHBIX HayUHBIX
HCCIIEIOBaHUMH,
HEOOXOMMEBIE JIJIs
(hopMHUPOBaHUS BHIBOJIOB
10 COOTBETCTBYIOIIUM

HAY4YHBIM UCCJICAOBAaHUSAM.

3uaert:

pasHble MOJXOIbI K
OTIpEICIICHUIO0 OCHOBHBIX
MOHATHUN MaTeMaTHKU;
OCHOBHBIC MTOHSATHSI
WHPOPMATHKH;
(bopMyITHPOBKH
MaTeMaTHYECKHX
YTBEPKICHUHN MPH
Pa3IUYHBIX

W3MEHEHUSIX UX UCXOHBIX
YCIIOBUH; pa3TUYHEIC
SI3BIKHU
MPOrpaMMHUPOBAHNS,
Ymeer:

YCTaHaBJIUBATh CBA3U
MEXIY Pa3InYHbIMA
MPEeIMETHBIMU pa3JieiaMu
C y4eToM

cnenu(pUKN MaTEMATUKH 1
HHGOPMATHKH
HE00XOIMMBIC

JU1s1 hOPMHUPOBAHUS
BBIBOJIOB

KoncnekrupoBanue u
npopaboTKa JEKIIMOHHOTO
Marepuara.

YcTHBIM onpoc.
Komnoxsuym.
Kontposbhas pabota
CaMocTosTenbHas pabora.




M0 COOTBETCTBYIOIINM
HAYYHBIM UCCIICIOBAHUSIM.
Baaneer:
orpeIeICHHBIMH
HaBBIKAMU TJIAHUPOBAHUS
Y TIPOBEJICHUS PA0OTHI 110
coOupaHuto,
00pabaTeIBaHUIO U
HUHTEPIPETUPOBAHUIO
JTAHHBIX

COBPEMEHHBIX HAYYHBIX
HCCIICJOBAHUM,
HEOOXOIMMBIX

IU1s1 hOPMHUPOBAHUS
BBIBOJIOB

10 COOTBETCTBYIOIIUM
HAay4YHbBIM UCCIICAOBAHUAM

IK-3.2.

[TnanupyeT momyJspHbIe
JICKIIUH, SKCKYPCHH U
JIPyTUE BUIBI
JIeSITeTbHOCTH
HEOOXOUMBIE JIUIS
(hopMHPOBaHUS BHIBOJIOB
MO COOTBETCTBYIOIIUM
HAYYHBIM UCCIICIOBAHUSAM

3naer:

pasHooOpasHbie (popmbl
nponaranjbl 1
MOIYJISIPU3ALMH 3HAHUN B
001acTH MaTEMaTHKH U
WHPOPMATHKH.

Ymeer:

IUTAHUPOBATH U3JI0KCHHE
pasIuIHBIX 0230BBIX
BOIPOCOB U3yUYECHUS
MaTEeMaTHKH U
WH(POPMATHKH B
JIOCTYITHOM JJ1s1 JTaHHOU
aynuropuu Qopme.
Baapeer:
orpeJieIeHHBIM

OTIBITOM TUTAHUPOBAHUS H
MIPOBEIEHUSI SKCKYPCHIA
JUTS IpOTIaranbl v

MOy ISIPU3AIIH

3HaHWUU B 00IacTH
MaTeMaTHKH

1 nH(OPMATHUKU

T1K-3.3.

[IpoBoaut HEOOXOAUMYIO
paboTy 1o cobupaHuio,
00pabaThIBaHUIO U
WHTEPIPETUPOBAHUIO
COBPEMEHHBIX HAYYHBIX
HCCIIeIOBAHUI
HEOOXOINMBIX IS
(hopMHPOBAHUS BHIBOJIOB
110 COOTBETCTBYIOIIUM
Hay4YHbIM
WCCIICJIOBAHUSM

3Haet:

COBpPEMEHHBIEC METOIBI
10 COOMpaHHIO,
00pabaTeIBaHUIO U
WHTEPIPETUPOBAHUIO
COBPEMEHHBIX HayYHBIX
HUCCIIEOBaHUM,
HEOOXOINMBIX

Jutst popMHUpOBaHUS
BBIBOJIOB 11O
COOTBETCTBYIOIIIUM
HAyYHBIM UCCIICJIOBAHUSIM.
Ywmeer:

MPHUBJICYh BHUMAaHUE
0o0yJaronIxcs K
MaTEeMaTHYCCKUM U
KOMITBIOTEPHBIM
HayKaM.




Baageer:

HaBBIKAMU MIPOBE/ICHUSI
paboThI 10 COOMpaHHIO,
00pabaTeIBaHUIO U
WHTEPIPETUPOBAHUIO
COBPEMEHHBIX

HAYYHBIX MCCJICIOBAHMIA,
HEOOXOIUMBIX I
(hopMUPOBaHUs BBIBOJOB
M0 COOTBETCTBYIOIIUM
HAYYHBIM UCCIICIOBAHUSIM

4. O0beM, CTPYKTYpa U coJiepKaHue JUCIHUILIUHBI.

4.1. O6beM IUCLHHUILIMHBI COCTABISET 3a4veTHBIX €OUHUI] 6, aKaJeMHUYEeCKUX JacoB 216.

4.2. CTpyKTypa IACLUIUINHBI.

AYIUTOPHbIC 32HSTHSL, B TOM |
g qucie g DopMBbI TEKYLIETO
HasBaHusi pa3iesioB u o 5 < KOHTPOJISA
TeM AUCHUILTHHBI S| 2 :" ycneBaeMocTH (1o
S S | 5 Heldensam cemecmpa)
815 | s |z | 3% ¢ @opva
X = g sE| £ S IPOMeKyTO4HOi
= < sz (¢€%(3532|8 aTrecrauuu (no
= = B el <o cemecmpam)
Yemeepmuiii cemecmp
Mopyab 1. Teopusi KpuBbIX
Bcezo no mooynio 1 4 14 14 8 KonTponbHas pabora,
KOJIJIOKBUYM
1. Ilpeamer u MeTox 4 2 2
T depeHnInanTsHOR
TEOMETPHH.
IloHsTHE KPUBOM.
2. JlnuHa ¥ KpUBU3HA 4 6 6 4
KpHUBOM.
3. Kpyuenne kpuBoil. 4 6 6 4
Popmynsl PpeHe
Mopnyas 2. Teopusi noBepxHocTei
Bcezo no mooynio 2 4 14 14 8 Kontponbaas pabora,
KOJIJIOKBUYM
1. TlonATue MOBEPXHOCTH. 4 2 2
PerynspHble MOBEpXHOCTH
2. BHyTpeHH:s1 reoMeTpust 4 4 4 2
MOBEPXHOCTH
3. BHemHss reomeTpust 4 4 4 4
MIOBEPXHOCTH.
4. IuddepennmanbHoe 4 4 4 2
UCUYUCIICHHE Ha
MOBEPXHOCTH
HUTOI'O 3a 4 cemecTp 28 28 16 3a4yer
Ilamotii cemecmp
Moayab 3. O6miasi TonoJiorust
Bcezo no modynio 3 | 5 | | 4 4 | | | 24 | KomrtponsHas pa6orta,
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KOJUIOKBUYM

1. Metpudeckue u
TOTIOJIOTHUECKUE
MIPOCTPAHCTBA

2. HemmpepriBHBIC
OTOOPaKCHHUS.
["'omeomopdu3MBI

Monyas 4. I'nagkne MHOTo0o0pa3us

Bcezo no mooynw 4

5

24

KontponbHas pabora,
KOJIJIOKBUYM

1. 'magkue MHOTOOOpa3UsI
1 TJIATKAE OTOOPaKCHHUS

5

2. KacarenpHas INIOCKOCTH
B TOYKE I'IaJKOr0
MHOT000pa3us

5

3. Bnoxxennsle u
MOTPY’KCHHBIE
MHOT000pa3us

Monayas .5 IudgdpepeHunanbHbie

(opmeI

Bcezo no mooynw 5

5

28

KonTponbnas padora,
KOJUIOKBHYM

1. Tuddepenunansaoie
(hopmbl

5

10

2. UaterpupoBanne
b dhepeHnInanbHEIX (HopM

5

10

3. Onepanuu Haj
T depeHInaTEHBIMH
thopmamu

5

Moayab 6. IlpomexyToyHasi aTTecTanus

TlonroroBka K 3K3aMeHy

36

OK3aMCH

HUTOI'O 3a 5 cemecTp

16

16

76+36

UTOoro

44

44

92+36

4.3. Copep:xaHue QMCHUILIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jaesiam)

4.3.1. Coodeprcanue 1eKUUOHHBIX 3AHAMUN NO OUCUUNTIUHE

Monayas 1. Teopusa kpuevix

Yemeepmulii cemecmp

> Jlexmms Ne 1. Tlpenmet u meton auddepeHnnansHOM TeOMETPHH.
o [Ipeomem u ucmopus kiaccuyeckou oughghepenyuanvbHou 2eomempuul.

» Jlexuus Ne 2. TloHsTHE KPUBOWH.

e Tpyonocmu, cesasanHvle ¢ onpeoesieHuem NOHAMUS KPUBOU

o Pecynapuvle Kpugvle
e KacamenvHas k Kpugou

11

0630p npobnem u memo0o8 cogpemeHHoU OuddeperyuanbHol ceomempuu
Bexmop-gynxyuu ckanapnoeo apeymenma
Henpepuvisnocms u oughgpepenyupyemocms 6eKmop-@pyHKyuu CKAIsapHo2o apeymenma.




» Jlexmmst Ne 3. EctecTBeHHas mapamMeTpH3amus peryasipHO KPUBOI.
o Ecmecmeennas napamempuzayusi pecyisipHou Kpugou
o [Ipumepsi ecmecmeeHHbIX nepenapamempuzayuii
o Jlnuna xpusou

» Jlexus Ne 4. Tlinockue KpuBbIEC.
e [Inockue Kpusbvle
e Cnocobwi 3a0aHusl NIOCKUX KPUBLIX
o Kacanue naockux xpuswix. OQcudbarowyue
o Kpususna niockou Kpusou
o Dopmynvt Opere 0151 NIOCKUX KPUBBIX

» Jlexums Ne 5. [IpocTpaHCTBEHHBIE KPUBBIE.

o Cnocobvl 3a0aHusi NPOCMPAHCMBEEHHBIX KPUBBLX

o Kpususna u KpyueHue npocmpancmeeHHbIX KPUGbLX

e bazuc @pene (ecmecmseenHbll MPexespaHHUK NPOCMPAHCNEEHHOU KPUBOTL)
o Qopmynvt Ppene 0151 NPOCMPAHCMBEHHOU KPUBOU

> Jlexums Ne 6. JIokanpHOE CTpOEHUE KPUBOM.

o Cmpoenue kpueoul 661u3u 0ObIKHOBEHHOU MOYKU
e Dgonroma.
e Dgonveenma

> Jlekus Ne 7. O01as nokanabHasi TEOpUs KPUBBIX.
o Kpusvie 6 N-MepHOM €8KIUOOBOM NPOCMPAHCMEE.
o basuc @pene kpusotl obueco euoa
o Vpasnenue @pene kpusoii 0oue2o suda

Monyas 2. Teopus nosepxnocmeii

» Jlexuus Ne 8. [loHsTHE TOBEPXHOCTH.
o [lonsamue nosepxnocmu.

Cnocobvl 3a0anusi nogepxHocmu

Pezynapuvie nosepxrnocmu

IIpumepwi nosepxrocmet

» Jlekus Ne 9. BHyTpeHHsist reoMeTpusi HoBepXHOCTH 1.
o Kacamenvnas niockocms k noeepxHocmu.
o Kacamenvnoe pacciloerue nosepxnocmu
o [lepsas keadpamuunas popma nosepxHoCmu Kax cnocoo 8bl4UCIeHUsl CKANAPHO2O
npous’eedeﬂuﬂ KacamelbHblX 6€eKmopoe6 NOBEPXHOCMU.

» Jlexwst Ne 10. BHyTpeHHSS TeOMETPUS IOBEPXHOCTH 2.
o J[nuna Kpueou Ha nOBEpXHOCMU.

o Venvl Ha nosepxHocu
12



e [Inowaowv nogepxnocmu.
e J30Mmempuunocms noGepxXHocmel.

» Jlexuus Ne 11. BHemHss reomeTpust moBepXHOCTEN 1.
o HopmanvHoe 2ayccoso noie.
o Jlugppepenyuan HopmanbHo20 0omoodpadiceHus
e (cHOBHOUL onepamop no8epxXHOCmu
® Bmopas ¢pynoamenmanvras popma nogepxHocmu

> Jlexums Ne 12. BHemHss reoMeTpus IOBEPXHOCTEN 2
e [asHbie KPUBU3HbL NOBEPXHOCMU.
e [ayccosa KpususHa nOBEPXHOCMU.
o [asnvie HanpaejlerHusl n0BeEPXHOCmu

> Jlexmus Ne 13. IuddepennmanbHoe ucurcieHue Ha MOBEPXHOCTH |
e [Ipouzeoonvie OA3UCHBIX BEKMOPOE NOBEPXHOCTIU.
o Koagppuyuenmul cesznocmu nosepxuocmu

> Jlexuus Ne 14. JludbdepenimaipsHoe UCYUCIECHUE HAa IOBEPXHOCTH 2
e Vpasuenue I'aycca-Ilemepcona-Kooayyu-Maiinapou.

L4 T€H30pbl HA noeepxHocmu

IIamwiii cemecmp
Monayasb 3. Oouas mononozus.

» Jlexuus Ne 15. Metpuueckue u Tonojiorudeckue nmpocrpanctsa (TII).
o Mempuuyeckue u mononozuyeckue npocmparcmea (T11).
o Omxkpuimvle u 3amkHymole muodcecmea 6 T11.
o Omnowenue mouxa-wnodicecmea ¢ TI1

» Jlexuus Ne 16. HempepsiBHBIE 0TOOpaKEHHS.
o Henpepuignvie omoodpasicenusi mexcoy TI1.
o Kpumepuu Henpepvl8HOCIU 0OMOOPAXHCEHUS.
o ['omeomopghuzmel u comeomopghuvie TI1.
e Tononozuueckue UH8APUAHMbL

Moayas 4. I'naokue mnozooopazus.

» Jlekus Ne 17. I'magkue MHOrooOpasus U riaJIkue 0TOOpaKeHus
o N-mepras kapma u amaac.
o [laokue cmpykmypul u 21a0Koe MHO2000pazue
o [Ipumepwl enadKkux MHO2000pa3uti
o [1aokoe omobpadicerue MHO2000pa3uti

> Jlexuus Ne 18. KacatenbHas II0CKOCTh B TOUKE TJIAJIKOTO MHOTO0Opa3us
o KacamenvHulil gekmop 21a0ko20 MHO2000pa3us 8 mouke — paziuiHvle N0OX00bL.
e KacamenvHoe npocmpancmeo

13



o Kacamenvrnoe paccioernue

> Jlexus Ne 19. BiokeHHbIE ¥ TOTPYKEHHBIE TOAMHOT000pa3us
e Pane enaokozeo omoobpajiceus.
® BiooiceHus u noepyicenus
® BiooiceHubvie U nozpysicenHvle NOOMHO2000pa3us

Monayas 5. Jugppepenyuansnsie gpopmer.

» Jlexmmst Ne 20. Tucddepennmanpabie GOpMBI.
o Onpedenenue ouppepenyuanoroti popmul.
o Jlugpdpepenyuposarnue oughghepenyuanvuwvix hopm.

» Jlextus Ne 21. MaTerpupoBanue nuddepeHmaibHbIX GopM.
o Unmeepuposarue ouppepenyuanvrvix hopm.
e @opmyna Cmokca

» Jlextus Ne 22. Onepanuu Haa quddepeHInaTbHBIMA (HOPMaMHU.
o [Ipoussedenue ougpgpepenyuanvrulx gopm.
o [Ipouseoonas Jlu ougghepenyuanvrou ghopmoi.
® Buympennee npouszeedenue eKmopHo2o nois u ouggepenyuanvHoi popmol.

4.3.2. Cooeprcanue n1ab6opamopHo-npaKmudecKux 3aHAmuil N0 OUCYUNIUHE

Yemesepmuiti cemecmp
Monayas 1. Teopus kpuevix

» llpaktuueckoe 3anstue Ne 1. [Ipenmer u meton nuddepeHnanTbHOM reOMETPHUH.
o [Ipeomem u ucmopus kiaccuueckou oughghepenyuanbHou 2eomempul.

0630p npobrem u memo0o8 cogpemeHHoU OughdeperyualbHol ceomempuu

Bexmop-gynxyuu ckansproeo apeymenma

Henpepuvisnocms u oughgpepenyupyemocms 6eKmop-@yHKyuu CKAIsapHo2o apeymenma.

» Ilpaktrnueckoe 3anstre Ne 2. [ToHITHE KPUBOIA.
e Tpyonocmu, césasanHvle ¢ onpeoesieHuem NOHAMUSL KPUBOU
o PezynspHule Kpugble
e KacamenvHas xk Kpugou

» Ilpaktuyeckoe 3ansitue Ne 3. EcrecTBeHHast mapaMeTpHU3aIisl perysipHON KPUBOH.
o Ecmecmeennas napamempuzayusi pe2yisapHol Kpueou
o [Ipumepwi ecmecmeeHHbIX nepenapamempuzayuii
o J[nuna xpusou
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» [paktrueckoe 3ansitie Ne 4. [Inockue KpuBbIE.
e [Inockue Kpugvle
e Cnocobwi 3a0aHus NIOCKUX KDUBLIX
e Kacanue nnockux kpuswix. Ocudbarowue
o Kpususna niockou Kpusou
o DPopmynvt Ppene 0151 NIOCKUX KPUBLLX

> IIpaktnueckoe 3ansatue Ne 5. [IpocTpaHCTBEHHBIE KPUBBIE.

e Cnocobwi 3a0aHus npoCmMpaHCmMEeHHbIX KPUBHIX

o Kpususna u kpyueHue npocmpaHcmeenHulX KPUBbIX

e bazuc @Ppene (ecmecmeerHbvlll MpexepaHHUK NPOCMPAHCIMBEHHOU KPUBOLL)
o @opmynvt Ppene 0151 NPOCMPAHCMBEHHOU KPUBOU

» Ilpaktnueckoe 3ansatue Ne 6. JIokallbHOE CTPOEHUE KPUBOIA.

o Cmpoenue kpueotl 61u3u 0ObIKHOBEHHOU MOYKU
e Dgonroma.
e Dgonveenma

> Ilpaktudeckoe 3ausatue Ne 7. O61miast IokaabHas TEOPUs] KPUBBIX.
o Kpuevie 6 N-MepHOM €8KIUO080M NPOCMPAHCMEe.
e basuc @Ppene kpusotl obujeco euoa
o Vpasnenue @pene kpusoii obwezo 6uda

Monyas 2. Teopus nosepxnocmeii

» Ilpaxtrnaeckoe 3ansitue Ne 8. [IoHATHE TOBEPXHOCTH.
o [lonamue nogepxnocmu.
e Cnocobwi 3a0aHus n0GepXHOCMuU
o PezynspHule nosepxHocmu
e [Ipumepnvt nosepxnocmeti

» Ilpaktrueckoe 3anstue Ne 9. BHyTpeHHss reoMeTpus MOBEPXHOCTH 1.
o Kacamenvnas niockocmos k noeepxHocmu.
o Kacamenvnoe pacciloenue nogepxnocmu
o [lepsas keadpamuunas hopma no8epxXHOCMU KaK CROCOO 8bIYUCTEHUS CKATISIPHO20
npousee@eHuﬂ KacamejlbHblX 6€EKmopo6 NOBEPXHOCMU.

» Ilpaktuueckoe 3anstue Ne 10. BHyTpeHHSIsI reOMETpHs TOBEPXHOCTH 2.
e J{nuna Kpugou Ha noBepxXHOCMU.
o Venwl na nosepxnocu
o [Inowaows nosepxnocmu.
e /30mMempuunocms nogepxHocmell.

> Ilpaktuueckoe 3anstue Ne 11. BHemHssa reomeTpus moBepxHocTen 1.
o HopmanwvHoe eayccogo noie.
o Jluggepenyuan nopmarbroco omoodpadtcenus
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e (cCHOBHOU onepamop nO8epxXHOCmu
e Bmopas ¢pynoamenmanvHas opma nosepxHocmu

» Ilpaktnueckoe 3ansaTue Ne 12. BHemHss reoMeTprst IOBEPXHOCTEN 2
o [asnvie KpUBU3Hvl NOBEPXHOCHIU.
e [ayccosa KpusU3Ha NOBEPXHOCMU.
o [asnwvie HanpaejlerHusl n0BePXHOoCmu

» [lpaktudeckoe 3ansatue Ne 13. BHemHsis reoMeTpust MOBEpXHOCTEH 3
e Hopmanvhas KpususHa Kpueol Ha NOBepPXHOCMU.
o [nasHvle KpususHwvl u hopmyna Jinepa
e Teopema Menve.
o Acumnmomuyeckue 1uHuY

> Ilpaktuueckoe 3ansatue Ne 14. JludpdepenmanbHOe HCUUCIEHHE HA IOBEPXHOCTH |
o [Ipouzsoonvie 6A3UCHBIX BEKMOPOE NOBEPXHOCTIU.
o Koapppuyuenmol cesznocmu nosepxHocmu

IIamwiii cemecmp
Moayasb 3. Oouiasa mononozus.

» [pakTrueckoe 3ansatue Ne 15. Merpudeckue u Tornonorndeckue npocrpanctsa (TIT).
o Mempuueckue u mononocudeckue npocmparcmea (TI1).
o Omxkpvimvie u 3aMKHymole MHodxcecmea 6 TI1.
o Omnowenue mouxa-wnodicecmea 6 TI1

» Ilpaktuyeckoe 3anstue Ne 16. HempepbiBHBIE 0TOOpaKEeHHUS.
o Henpepwignvie omoodpasicenus mexcoy TII.
o Kpumepuu HenpepvleHOCMU 0OMOOPAIHCEHUS.
o ['omeomopghuzmosi u comeomopghrvie TII.
e Tononozuueckue UH8APUAHMbI

Monyas 4. I'naokue mnozooopasus.

> Ilpaktuueckoe 3anstue Ne 17. 'maakue MHOTOOOpa3ust U riaikue 0TOOpakeHus
o N-mepnas kapma u amnac.
o [1adxkue cmpykmypbul u 21a0Koe MHO2000pa3ue
o [Ipumepbl enadxkux MHO20006pa3utl
e [1adxoe omobpadicenue MHO2000pasuil

» IIpaktnueckoe 3anstue Ne 18. KacaTrenpHas mI0CKOCTh B TOUKE TJIAIKOTO

MHOT'000pa3us
o KacamenvHulil gekmop 21a0ko20 MHO2000pa3us 8 moyke — pa3iuiHvle N0OX00bL.

L4 prvzepbz BLIYUCTICHUL KACAMEAbHO20 npocmpancmeda
L4 Kacameﬂbﬂoepaccvzoeﬂue

> Ilpaktuueckoe 3anstre Ne 19. BnoxeHHble v MOTpy>KeHHbIE TOJIMHOTO00pa3us
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® Buiuucnenue panea enadko2o omoopaxicenus.
o [Ipumepbl 61024CEHUU U NOSPYIHCEHULL
o [Ipumepul 8104CEHHBIX U NOSPYHCEHHBIX NOOMHO2000PA3US

Monayas 5. Jughpepenyuanvnsie gpopmer.

» Ilpaktudeckoe 3ansatue Ne 20. Iuddepennnanbabie GOPMEI.
e Onpeodenernue oughgheperyuanvrol opmol.

o Jluggepenyuposarnue ougpepernyuanvrvix ghopm.

» [lpaktudeckoe 3ansatue Ne 21. UnTerpupoBanue auddepeHnnanbHbx Gopm.
o Uumeepuposanue ouppepenyuaniorvix opm.
e @opmyna Cmoxca

» Ilpaxtrnyeckoe 3anstre Ne 22. Oneparyu Haj quddepeHuaIbHBIME GOpMaMH.
o [Ipoussedenue ougpgpepenyuanvrulx gopm.
o [Ipouseoonas Jlu ougghepenyuanvrou ghopmoi.
o BrympeHHee npoussedenue 6eKmopHo2o nois u ouggepenyuanbHol hopmol.

5. Od0pa3oBaTejibHbIE TEXHOJIOTHH

B ocnoBe npenonaBanus gucuuiuinibl JuddepeHnmanbHas reoMeTpust U TOMOJIOTUS JICKUT
JEKIIMOHHO-CEMUHApPCKasi cucTeMa OOy4YEeHHs, YTO CBSI3aHO C HEOOXOAMMOCTBIO aKTUBHOTO
MPOJyMBIBaHUSI TEOPETHUYECKOTO MaTepuana, CoJep)Kallero TiIyOOKue U aOCTpakTHbIE
noHsTusl. UHIuBUIyabHbie 0COOCHHOCTH O0YYArOIINXCsl YUUTHIBAIOTCS MOA00POM 3aaHuM
Pa3HOTO YPOBHSI CIIOKHOCTH ISl CAMOCTOSITEIbHOM paOOTHI CTYJICHTOB.

[To maHHOW AMCIUIUIMHE YYEOHBIM IIJIAHOM MPETYCMOTPEHO TaK)Ke MPOBEJCHUE 3aHATHIA B
WHTEPaKTUBHBIX  (popmax. Jlekuun mpoBOAATCA B AyAUTOPHUAX, OCHAIIEHHBIX
BUJEONPOEKTOPAMMU. B  ynuBepcutere  QyHkimonupyer LleHTp COBpeMEHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHA, B KOTOPOM MPEIyCMaTPUBAIOTCA  MacTep-KIIacChl
CIICLIMAJIMCTOB.

6. YueOHO-MeTOAMUYECKOE 00ecIIeYeHHEe CAMOCTOSATEIbHOM PadoThI CTY/ICHTOB.

Y4yeOHO-MeTOAMYECKHE MOCOOUS IJIs1 CAMOCTOSITEIbHOM padoThl

1. Mumenko A. C., ®omenko A. T. Kpatkuii kypc nuddepeHnnansHoit TeoMeTpun 1
tontoJjiorun. M.: ®DUSMATIINT, 2004.

2. Mumenko A. C., Conosbe 1O. I1., Domenko A. T. COopHHK 3a/1a4 110
muddepenunanbHoil reomerpun v Tonosioruu. M.: ®U3MATIINUT, 2004.

3. Hacpynaes @.C. luddepenunanpHas reOMeTpus U TOMOJOTHUSA © ISl CTY[. 2-T0 rojia
00y4. dak-Ta MaTeMaTHKU U KOMIBIOT. Hayk. YU.1 : Jludbdepennuanpuas reomeTpusi.
Teopus kpuBbIx. — Maxaukana : Uzn-so AI'Y, 2015. - 20-00.
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4. Cuszpriit, C.B. Jlekiuu o nuddepeHmaibHONi TEOMETPUH | yaeOHOE TTOCOOUE s
MAaTeMaTUYECKUX CIEIUAIbHOCTEN U HAIIPABJICHUM IOATOTOBKY B YHUBEpCUTETAX —M.
: ®usmatiur, 2007. - 377.

3aHaHI/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTLI

Kapaunanenas apudmernka

OO0o0011eHHas MOCIEA0BATEIbHOCTD.
OUIbTPHI.

Cr1oco05I 3a/1aHNs TOIOJIOTHH.

Cxomumocts B TII.

JlokaabHO-KOHEYHAast CHCTEMa MHOYKECTB.
dakTop-MPOCTPAHCTBO U (HaKTOP-TOIOIOTHSI.

[TpousBenenue 6eckoneunoro cemericrra TII.

© o NoakrwWDE

. [IpousBeneHue TONOIOTMUECKUX MTPOCTPAHCTB.

10 AKCHOMBI OTAEIIUMOCTH.

11.MeTpudeckue npoCTpaHCTBa.

12.KoMITakKTHBIE TOTIOJIOTHYECKHE MPOCTPAHCTBA.
13.Moueomophu3Mbl, STHOMOPPUIMBI I TOMEOMOP(HU3MBI.
14.PazMepHOCTH TOMOJOTUYECKOTO MTPOCTPAHCTBA.
15.CtpyKTypa OTKPBITBIX MHOKECTB Ha MPSMOM.
16.I1epBas 1 BTOpast akCHOMBI CUETHOCTH.

17.PaznuyHble TOAXOAbI K ONMPEICTCHUIO TJIaIKOTO MHOT000pa3usl.
18.0Omnpenenenue u npumeps rpyni JIu.

19.JIemmbl YpbicOHa (0Ka3aTEILCTBA).

20.Metpuzyemocts TII.
21.Kommaktudukammm.
22.Pa3buenune enuHUIIBI.
23.1TapakOMITaKTHBIE POCTPAHCTBA.
24.Pa3nudHbIe BUIBI HECBSI3HOCTH.

25.Knaccudeckre moBEpXHOCTH.

26.BHYTpeHHsIs 1 BHEIIHSSI TEOMETPHS TIOBEPXHOCTH.
27.OpueHTupyeMbie U HEOPUECHTHUPYEMbIE TTOBEPXHOCTH.
28.Knaccruueckue KpUBBIE.

29.Teopema ["aycca.

30.9BorOTa ¥ DBOJILBEHTA.

31.0Orubatomas ceMeicTBa KPUBBIX.
32.1IpumMepsl rIakux MHOr0OOpa3uil.
33.KacaTenbHoe U KOKacaTeJIbHOE PacCcIOEHUS.
34.J[Iludbdepennmanbubie GOpPMBI.
35.0mnpenenenus u npuMepsl rpyri Jlu.
36.Teopembl YUTHU O BIOKEHUHU.

37. Iuddepennmansupie hopmsl B R".
38.Teopema Croxca.
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39.PumanoBa MeTpuka Ha MHOTOOOpa3HH.
40.PuMaHOBBI MHOTOOOPA3Us: ONIPENEIICHNE U IPUMEDPHI.
41.KopapuanTtHoe auddepeHImpoBaHue.

42 Koromoinoruu ne Pama.
43.Teopema apoiictBeHHOCTH [lyankape.
44.CrenieHb 0TOOpaKEHUS M €TI0 TIPUIIOKCHHUS.

Pasgeqsl uM TeMBI [JIs1 CAMOCTOSITEILHOTO Bunbl u copepixanne caMoCTOATEILHON padoThI
U3y4YeHUst

Pasnen 1. Teopus kpuswvix

1. 3ameuaTenbHbIe IOCKHE KPUBBIE Pedepatsl Ha TeMBI:
1. [uxstonapl, STUIAKIOBHIB! ¥ TUIIOIMKIIOHTBI
2. IInockue KpuBBIE U MEXaHU3MBI

2. HekoTopble Kacchl MPOCTPAHCTBEHHBIX 1. KpuBbie MOCTOSIHHON KPUBU3HBI
KPUBBIX 2. Cepuyeckue KpuBbIC
3. Kpussie beprpana

3. Busyanusanus INIOCKUX KPUBBIX B cucTeMax | 1. Buzyanuzanu u aHuManusi B 3aBUCUMOCTU OT
KOMITBIOTEPHOM alreOpsl pa3nuuHbIX nmapamerpoB KpuBbix B CKA Maple wiu
Mathematica

Pasnen 2. Teopus nosepxnocmeii

1. KpuBU3HBI NOBEPXHOCTH Hoxnan Ha Temy:
[ToBepXHOCTH MOCTOSAHHOW KPUBU3HBI
2. Buzyanuzanus nosepxHocrteii B 3D IIpencraBuTh Ha KOMIIBIOTEPE PE3YNIBLTATHI
penakTope Blender BH3YaJIM3aLIMH HEKOTOPBIX MOBEPXHOCTEN
3. Busyanuzauus moBepXxHOCTEH B cUCTEMax IIpencTaBuTh Ha KOMIBIOTEPE PE3YNIBTATHI
KOMITBIOTEPHOM anreOpbl BU3yaJIN3allMi HEKOTOPBIX TOBEPXHOCTEN
Pa3nen 3. Oowas mononozusn
1. Kommaktasie u cBszHble TI1 Pedeparsr Ha TEMBL:
1. KpuTepuii KOMIaKTHOCTH B HOJIHBIX METPUYECKUX
MIPOCTPAHCTBAX.

2. KoMmakTHOCTB, CYeTHAsI KOMIIAKTHOCTD, H
CEKBEHIIMATbHAS] KOMITAKTHOCTb.

2. dyHgameHTanbHas rpymmna Brruncnenne ¢yHaaMeHTaIbHBIX TPYIIT PA3THIHBIX
MIPOCTPAHCTB.
Hoxknan na temy: 3eiidepra — Ban Kamnena

Pasnen 4. I'naokue mnozooopazua. Teopus Kpusvix u nogepxuocmeii

1. I'magxne MHOTOOOpA3MS Hoxnan Ha TeMy: PaznuyHbie noX0bl K ONPEIEIEHUIO
TJIaJJKOTO MHOT000pa3wsl.

2. 'mankue otroOpakeHus Pemienue 3ana4 v ynpakHeHUN Ha BBIUUCICHUE PaHTra
TJIAJIKUX OTOOpaKeHHUN

1. TeH3opHBIE MMOJIT HA MHOTOOOPa3HH. Pedepar na Temy: Teopema cymiecTBOBaHIS pUMaHOBOM

PumanoBa meTpuka. METPHUKH Ha TJIATKOM MHOTOO0pa3nHy.

Jloxnaasl Ha TeMy:

KacatenbHblil BeKTOp: pa3IuvHbIE TOAXOIbI K
OTIpEICITICHHIO.

KoopnunatHbIi 1 6€CKOOPAMHATHBIN TTOIXOIBI K
OTIPEICIICHUIO TEH30PHBIX MOJIel Ha MHOT000pa3uu.

Pasnen 5. Jugpgpepenyuanvnuvie ghopmot

1. Tuddepennnanbabie Gopmbl Pemenwue 3anau Ha BeIYuciacHUE quddepeHiiana u
npousBeneHus JuddepeHunanbHbIX GopM.

2. NnterpupoBanne nuddepeHnnanbHbIX Pemenue 3ana4 n ynpaxHeHH.

hopm
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3. Onepanuu Hax auddepeHIraTbHBIMA Jlokanel Ha TeMy:

hopmamu 1. [lpoussoanas JIu nuddhepeHnnanbHbIX GOpM.
2. Ces3p onepartuit div u rot ¢ omepanusmMu Hat
mudGepeHnnaTEHEIMEI (hopMaMHu.

7. q)OHIl OIICHOYHBIX CPEACTB AJIA MPOBCACHUA TCKYIICI0 KOHTPOJIsSA yCII€EBAEMOCTH,
l'[pOMe)KyTO‘IHOﬁ arTreCcTalum o uToraMm oCBOCHudA JUCIHUIIJINHBI.

7.1. TunoBbIe KOHTPOJIbHBIE 3aJAHUS
7.1.1. Ilpumepnuvie KonmpoavHvle 60NPOCHL K KOITIOKEUYMY

1. O6benuHeHue u nepeceyeHue cemenctra MuoxkecTB. opmynel Jle Moprana (oka3ath).
2. Hurzae He MIOTHBIE MHOXKECTBA: ONPEJIEICHUE, IPUMEPBI U KPUTEPUI HUTIC HE
IJIOTHOCTH MHOKECTBA (KPUTEPUM 10Ka3aTh).

MormuHocTts MHOXecCTBa. Teopema Kantopa (noka3ars).

OmnpeneneHne CYETHOrO MHOXKECTBA. JloKa3aTh CYETHOCTh OOBbEIUHEHHSI CUETHOTO

CEMENCTBA CYSTHBIX MHOYKECTB.

5. Kommnosunust HenmpepbIBHBIX 0TOOpaXeHUI eCTh HENpPEpPhIBHOE 0TOOpaxeHue. Jlatpb
oTpe/eieHIE BCEX BXOAAIIMX B JAHHOE YTBEPKICHUE TEPMUHOB U JOKA3aTh WU
OMPOBEPTHYTH ATO YTBEPIKICHHE.

6. Omnpezenenne cueTHOTO MHOXKeCTBA. J{oka3aTh CUETHOCTh ACKAPTOBA MPOU3BEICHMUS
JIBYX CYETHBIX MHOYKECTB.

7. Jlns Toro yToOBI 0TOOpaKEeHHE, ISUCTBYIOIIESE MEXKTY TOTIOJIOTMICCKUMHU
MPOCTPAHCTBAMHU OBLIO HEMPEPHIBHBIM HEOOXOIUMO M IOCTATOYHO, YTOOBI OHO OBLIIO
HETIPEPHIBHO B KAXK0M Touke. JlaTh onpesesieHre BceX BXOASIINX B JaHHOE
YTBEPKJICHUE TEPMUHOB U JI0Ka3aTh UJIU ONPOBEPTHYTH 3TO YTBEPKIICHHUE.

8. OmpeneneHure CUeTHOTO MHOKECTBA. J[oka3aTh CYETHOCTh MHOYKECTBA PAITMOHATTLHBIX
qHCel.

9. Kputepuu HENPEPHIBHOCTH OTOOpaKEHUS (J]0KA3aTh).

10. Jloka3ats HecueTHOCTH oTpe3Ka [0,1].

B w

11. OTkpBITHIC U 3aMKHYTBIE 0TOOpakeHus. ['omeoMophU3MBbL.

12. MeTpuueckue MpoCTPAHCTBA: ONPEICICHUE U TPUMEPHI.

13. Bcesikoe npocTpaHCTBO, yIOBIETBOPSIOLIEE BTOPOH aKCHOME CYETHOCTH CernapadesibHo.
JlaTh omnpezeneHre BCceX BXOASIIMNX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
OMPOBEPTHYTH ATO YTBEPKIACHHE.

14. TToanpocTpaHCcTBO METPUUECKOTO IpocTpaHcTBa. MuaynnpoBanHas Metpuka. [Ipumepsi.

15. Onpenenenue OTKPBITHIX MHOKECTB B METPUUYECKOM MPOCTPAHCTBE M UX CBOMCTBA
(cBoiicTBa 10Ka3aTh).

16. Besikoe mpoCTpaHCTBO, yIOBIETBOPSIOLIEE BTOPOM aKCHOME CYETHOCTHU CerapadelibHo.
JlaTh omnpezenenre Bcex BXOASAIIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JJOKA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHE.

17. OnpeneneHne 3aMKHYTBIX MHOKECTB B METPHUUYECKOM ITPOCTPAHCTBE U UX CBOMCTBA
(cBOMCTBa 10Ka3aTh).

18. HenpepoiBHBIE OTOOpaKEHUS MEXKTY METPHUUECKUMHU MTPOCTPAHCTBAMH.

19.CxoaumocTh B METpUUECKOM MpocTpaHcTBe. [Ipumepsr.
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20.I'omeoMopdHBIE TOMOJIOTHYECKHE TPOCTPAHCTBA: ONPEACIICHUS, CBOWCTBA U MPUMEPBI.
CaoiicTBa 10Ka3aTh. Tomnonornyeckue UHBAPUAHTHI.

21.0Onpenenenre U IpUMepbl TOMOJIOTMYECKUX MPocTpaHCcTB. CpaBHEHHE TOTIOIOTHIA.

22.CBOMCTBA OTKPBITHIX U 3aMKHYTHIX MHOKECTB B TOIIOJIOTMYECKOM MPOCTPAHCTBE.

23.BHyTpeHHsq TOUKa, TPaHUYHAs TOYKA, TOUYKA MPUKOCHOBEHUS U MpeeIbHasi TouKa
MHO>KECTBA B TOIOJIOTHYECKOM IIPOCTPAHCTBE.

24.TloanpocTpaHCTBO TOMOJIOTMYECKOTO MPOCTpaHCTBA. [JJoKa3aTh, YTO CyKEHUE BCAKOTO
HEMPEPHIBHOTO OTOOPAKEHUSI Ha TOIIPOCTPAHCTBO SIBJISETCS HEMPEPHIBHBIM
OTOOpaKEHUEM.

25.MHOKECTBO OTKPBITO B TOMOJIOTUYECKOM MPOCTPAHCTBE TOT/IA U TOJIBKO TOT/a, KOT1a
OHO COBIIAJIa€T CO CBOEH BHYTPEHHOCTHIO. [laTh ompeeneHne Bcex BXOASIMIUX B TaHHOE
YTBEpKIACHHE TEPMHUHOB U J0Ka3aTh 3TO YTBEPKICHHE.

26.MHOEeCTBO 3aMKHYTO B TOIIOJIOTUYECKOM MPOCTPAHCTBE TOTIa M TOJIBKO TOTA, KOT/Ia
OHO COBIIAJIaeT CO CBOMM 3aMbIKaHuEeM. J[aTh ompezeneHue BcexX BXOIAIINX B JAHHOE
YTBEpXKACHHE TEPMHUHOB U JI0Ka3aTh 3TO YTBEPKICHHE.

27. KoMnakTHBIE TOTIOJIOTHYECKHE MTPOCTpaHcTBa. KpuTepnii KOMIaKTHOCTH B TEPMHUHAX
LEHTPUPOBAHHBIX CHCTEM (KPUTEPUH 10Ka3aTh).

28.BHYTpEeHHOCTh MHOXKECTBA B TOMOJIOIMYECKOM IpocTpaHcTBe. CBOICTBA onepanuu
A — Int(4).

29.Bcsakoe 3aMKHYTO€ MOJAMHOKECTBO KOMIAKTHOTO TOMOJIOTHYECKOTO MPOCTPAHCTBA
SBIIIETCS KOMIIAKTHBIM MHOKECTBOM. J{aTh onpeneneHus BceX BXOIAINX B JaHHOE
YTBEPXKACHHUE MOHITHIA U JOKa3aTh 3TO YTBEPKICHHE.

30.3aMbIKaHIE MHOKECTBA B TOMOJIOTMYECKOM TpocTpancTse. CBoiicTBa onmeparmu A — A.

31.Bcsikoe KOMITAaKTHOE MTOAMHOMXKECTBO Xayc0p(hoBa TOMOIOTUYECKOTO MPOCTPAHCTBA
SBIISIETCS 3aMKHYTBIM MHOXKE€CTBOM. J{aTh onpeneneHus BceX BXOIAIINX B JAHHOE
YTBEpPKACHHUE MOHATUI U JOKa3aTh 3TO YTBEPKICHHE.

32.ba3za Tonosoruueckoro npoctpanctsa. [Ipumepsi. Kpurepuit 6a3si (0ka3arh).

33.00pa3 KOMITAKTHOTO MPOCTPAHCTBA MPU HETIPEPHIBHOM OTOOPAKEHHUU SIBIISETCS
KOMIIaKTHBIM MHO>KECTBOM. J[aTh onpeaeneHus BceX BXOAUINX B JaHHOE YTBEPK/ICHUE
MOHSTUN U 10Ka3aTh 3TO YTBEPKICHHE.

34.IIpenb6aza Tononoruyeckoro mpocrpanctsa. [Ipumepsl. basza B Touke u
dbyHIaMeHTaIbHAas CUCTEMA OKPECTHOCTEH TOMOIIOTUYECKOTO MpocTpaHcTBa. [Ipumepsr.

35.HemnpepriBHOE 0TOOpakeHHNE KOMIAKTHOTO MPOCTPAHCTBA B Xayc10p(HOBO MPOCTPAHCTBO
SBIISIETCS 3aMKHYTBIM OTOOpakeHUeM. [laTh onpeneseHnst BCeX BXOISAIINX B TaHHOE
YTBEPXKACHHUE MOHITHIA 1 JOKa3aTh 3TO YTBEPKICHHE.

36.IlepBas u BTOpas akcuoMa c4eTHOCTH. Jloka3aTh WM OMPOBEPTHYTH, UTO BCSIKOE
METPHUUYECKOE MMPOCTPAHCTBO yIOBIETBOPSIET MEPBOM aKCHOME CUETHOCTH.

37.0mpeneneHne CBI3HOTO MOAMHOKECTBA TOMOIOTHIECKOTO MpocTpancTBa. Kputepuit
CBSI3HOCTH MOJMHOKECTBA B TOMOJIOTUYECKOM MMPOCTPAHCTBE.

38. s HenpepwiBHOCTH 0TOOpaxeHust f : £ — X X Y HE0OX0IUMO U IOCTATOYHO
HENPEPBHIBHOCTH KaXJ10i U3 ero KOMIOHEHT. JlaTh onpeaeneHns BCceX BXOASIMINX B 3TO
YTBEPKJICHUE MOHSATUHN U I0KAa3aTh ATO YTBEPKICHHE.

39.1lepBas u BTOpas akcuoMa CY4ETHOCTH. [lokazaTh UM OMPOBEPTHYTh, UTO BCAKOE
TOMNOJIOTMYECKOE MPOCTPAHCTBO, YIOBIETBOPAIOIIEE BTOPO aKCMOME CUETHOCTH
yIIOBJIETBOPSIET U MEPBOM aKCHOME CYETHOCTH.
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40.breKkTHBHOE HEMPEPBIBHOE 0TOOPaKEHHE KOMIIAKTHOTO MPOCTPAHCTBA HA Xayc10p(HoBO
MPOCTPAHCTBO SIBJISIETCS roMeoMopu3MoM. J{aTh onpeaeneHnst BceX BXOISIINX B
JaHHOE YTBEPKIICHHE MOHATUH M JJOKA3aTh 3TO YTBEPIKICHHUE.

41.TlepBas 1 BTOpast akcHOMa CYETHOCTH. [l0Ka3aTh WK ONMPOBEPTHYTh, YTO BCIKOE
TOTIOJIOTUYECKOE MPOCTPAHCTBO, YIOBIETBOPSIOIIEE IEPBOIT aKCHOME CYETHOCTH
YIOBIIETBOPSIET U BTOPON aKCHOME CUETHOCTH.

42.Ilycts f: X — R HempepbiBHOE oToOpaskeHue. Ecam X — KOMIIakTHOE MPOCTPAHCTBO,
TO f JOCTHTaeT CBOETO MUHHMAJIHHOTO M MaKCUMAIBHOTO 3HaYeHus Ha X . JlaTh
OIIPEJIEIICHUS BCEX BXOJAIINX B JIAHHOE YTBEPKICHHUE TIOHSATHI U JOKa3aTh ATO
yTBEpKICHHE.

43.Bcroty TUIOTHBIE MHOXKECTBA: OIPEISIICHUE, TPUMEPHI K KPUTEPHUI BCIOTY TUIOTHOCTH
MHOECTBa (KpUTEPHUH JOKA3aTh).

44 CBsi3HBIE TONOJOTHYECKUE MPOCTPAaHCTBA. KpUTepru CBI3HOCTH TOMOIOTHIECKOTO
MIPOCTPAHCTBA.

45.BHYTpeHHsIsI TOUKa, TPAaHUYHAS TOYKa, TOUYKA MPUKOCHOBEHUS U Mpe/iebHAs TOUKa
MHOYKECTBA B TOIIOJIOTUYECKOM IPOCTPAHCTBE.

46.CBsI3HBIC TOMOJIOTHYECKUE MTPOCTpaHCcTBa. J{oKa3aTh CBA3HOCTH OTpe3Ka [a, b].

47.]1ns1 HenpepbIBHOCTH OTOOPaKEHUs, AEHCTBYIOIIETO MEXAY TOMOJIOTMYECKUMHU
MIPOCTPAHCTBAMH HEOOXOAUMO U JOCTATOYHO, YTOOBI TPOOOpa3 J000ro 3aMKHYTOTO
MHO’K€ECTBa JJIs1 TOr0 0TOOpaXkeHUs ObUT 3aMKHYT. JlaTh onpeaeneHus: BceX BXOAALIUX B
JAHHOE YTBEP KJICHME ITOHATUN U JOKa3aTh 3TO YTBEPKICHHUE.

48.HenpepbIBHBIN 00pa3 CBA3HOTO TOMOJIOTHYECKOTO MPOCTPAHCTBA SBISETCS CBSI3HBIM
MHO€ECTBOM. /[aTh onpeneneHus Bcex BXOAAUMX B JAaHHOE YTBEPKIACHUE TIOHITHI U
J0Ka3aTh 3TO YTBEPKIACHHUE.

49.MHO0X€eCTBO OTKPBITO B TOMOJIOTUYECKOM MPOCTPAHCTBE TOTJA U TOJIBKO TOTAA, KOT/1a
OHO COBIAJAET CO CBOEH BHYTPEHHOCTHIO. [[aTh onpeneneHne Bcex BXOAAIIMX B JAHHOE
YTBEPKJICHHE TEPMUHOB U J0Ka3aTh 3TO YTBEPKICHHE.

50.CBsi3HBIE TOMOJIOTHYECKHE TPOCTpaHCTBa. KpuTepun CBA3HOCTH TOMOIOTUYECKOTO
MPOCTPAHCTBA.

51.KomnakTHbIE TOMOJIOTMYECKUE TPOCTpaHCTBA. KpuTeprii KOMIaKTHOCTH B TEPMHHAX
LEHTPUPOBAHHBIX CUCTEM (KPUTEPUH 10Ka3aTh).

52.baza Tonosioruueckoro npoctpanctsa. [Ipumepst. Kpurepuii 0a3si (10ka3ath).

53.HempepriBHOE 0TOOpaxKeHNe KOMITAKTHOT'O IPOCTPAHCTBA B XaycI0p(POBO MPOCTPAHCTBO
ABJISIETCS 3aMKHYTBIM OTOOpaxkeHueM. [laTh onpeneieHns Bcex BXOISAIINUX B TaHHOE
YTBEPKJICHHUE MOHATUI U J0Ka3aTh 3TO YTBEPKIACHUE.

54.0OTHOIIEHUE «TOUYKA-MHOKECTBO» B TOMOJIOTHYECKOM IMPOCTPAHCTBE.

55.MHOX€eCTBO 3aMKHYTO B TONOJOTMYECKOM IIPOCTPAHCTBE TOT1A U TOJIBKO TOTJa, KOTIa
OHO COBIIJAET CO CBOMM 3aMbIKaHUEM. J{aTh onpeneneHue Bcex BXOJAIUX B TaHHOE
YTBEPKJICHHE TEPMUHOB U J10Ka3aTh ATO YTBEPKICHHE.

56.Axcuomsl oraenumoctu 1, 1} u T,. OnpenencHue, B3aUMOCBSA3b U IIPHMEPHI,

nokaspiBatomue, uro Iy % Tyn 1T, # 1T,

57.Bcsikoe KOMITAKTHOE MTOMHOKECTBO Xayc1op(oBa TOMOJIOTHIECKOTO MTPOCTPAHCTBA
SBJISIETCA 3aMKHYTBHIM MHOKECTBOM. JlaTh ompeiesieHust BCeX BXOASAIIUX B JaHHOE
YTBEPKJICHUE MOHSATUHN U I0KAa3aTh ATO YTBEPKICHHE.
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58.Kommo3unus HenmpepbIBHBIX 0TOOpaKEHHI €CTh HeMpepbIBHOE 0ToOpakeHue. JlaTh
ONpENEIEHUE BCEX BXOASAIIMNX B JAHHOE YTBEPKICHHE TEPMUHOB U JOKA3aTh WU
ONPOBEPTHYTH ATO YTBEPKICHHE.

59.loka3aTh HECUETHOCTh OTpE3Ka.

60.[Ipou3sBeieHrE TOMOIOTUYECKUX MPOCTPAHCTB. JlokazaTh, YTO OTOOpakeHHE
IPOEKTUPOBAHUS SBJISIETCSI OTKPBITHIM OTOOPaKEHUEM.

61.HenpepsiBHOE 0TOOpakeHHE KOMIAKTHOTO IMTPOCTPAHCTBA B XaycIOP(POBO MPOCTPAHCTBO
ABJISIETCS] 3aMKHYTBIM 0TOOpaskeHueM. [laTh onpeeneHus BceX BXOISMIINX B TAHHOE
YTBEPKJICHUE MTOHSATUHN U I0Ka3aTh ATO YTBEPKICHHE.

62.'omeoMoppu3Mbl: onpeiesieHus, CBOCTBa U mpuMepbl. CBONCTBA JOKA3aTh.

63.ChopmynupoBats Manyto u bonbiryio nemMbl Ypeicora. [laTe onpeneneHus Bcex
BXOJISALINX B ATY (POPMYJIUPOBKY MOHSATHI U TEPMHHOB.

64.3aMBIKaHIE MHOXECTBA B TOMOJIOTHYECKOM IpocTpancTse. CBoiicTBa omeparmu A — A.

65.IToampocTpaHncTBO METpUUIECKOTO MpocTpaHcTBa. UHaynnpoBannas Metpuka. [Ipumepsr.

66.HenpepsiBHBIN 00pa3 CBI3HOTO TOMOJIOTUYECKOTO MPOCTPAHCTBA SIBJISCTCS CBA3HBIM
MHO€ECTBOM. /[aTh onpeeneHus: Bcex BXOIAUIMX B JAaHHOE YTBEPKIECHUE TIOHITHI U
JI0Ka3aTh 3TO YTBEPXKIACHHE.

67.KoMnakTHble TOMOJIOTHYECKHE MTPOCTpaHcTBa. KpuTepuii KOMIAaKTHOCTH B TEPMUHAX
LEHTPUPOBAHHBIX CUCTEM (KpUTEPUN JOKA3aTh).

68.I1epBas u BTOpast akcuoMa cueTHOCTHU. J[0Ka3aTh WM ONPOBEPTHYTh, YTO BCAKOE
METPUYECKOE MPOCTPAHCTBO YIOBIETBOPSIET NEPBOM AKCUOME CYETHOCTH.

7.1.2. Ilpumepnuvie mecmosnle 3a0anus 01 RPOBEOCHU MEKYULE20 KOHMPOA

1

1. Yemy paBHO MHOKECTBO U —;Nn
n=1LN
1) (—oo;+0)
2) (O;+oo)
3) [0;+0)
4) [L+o)
5) [0:1]

2. Kakoe u3 cienyronmx MHOKECTB CUETHO

1) {(X,y)eR2|y=\/§X,XeQ}
2) {xy)eR?ly=x

3) (0;1)
4) MHOXeCcTBO OECKOHEUHBIX LETHBIX IpoOei [ao; dy,ay, az,.. ]
5) R\Q

3. Ilycts otoOpaxkenue f : (— 2;2) — R 3apmano paBenctBom f ! (X) =x°—4n IIyCTh
B = [~ 3;,0] noamuoxectso R. Haitru f _1(8)
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2)
3) [12)

4 O

5) (—2-1]ufL2)

4. Kakas u3 cienyronmx GyHKIUH O He SBISETCS METPUKON Ha M
1) M=cC[01];p(xy)= max{‘x(o)— y(0)).[x(1)- y(l)‘}

X_
2) M =R;p(x y)zlL\x_y‘y‘

3) M =R%p(X Y)=|x —yi| + %> — o
4) M=Z;p(x,y)=2x-Yy|

5. B kakoM U3 cieayromnmx moarnpoCcTpaHCTB METPUUECKOTO MTPOCTPAHCTBA R CyllecTBYIOT
Iapkl, COCTOSIINE U3 OJHOW TOUYKH

1) (~,0)

2) (-11)

3) (0,)

4) Q

5) {1,1,1,1,...}
2’34

6. Bcskoe meTpuyeckoe NpocTpaHCTBO
1) sBusercs cemapaOeTbHBIM
2) YIOBJIETBOPSET BTOPOI aKCUOME CYETHOCTH
3) YIOBIETBOPSET MEPBON aKCHOME CUYECTHOCTH
4) SBISETCS CBS3HBIM

7. Tlycte X = {a, b,c,d } Kakoe u3 clieiyromux ceMeiCTB ero moMHOKECTB 00pa3yroT
TOIOJIOTHIO Ha X

1) T={ 0, X/{c}{b}{acliab}{ab,c}

2) T={ o X1{},{,clicd}}
3) T={0 X{a}{ab}{bc}bc}{abd}}
4 T={0X1{ah{}{bchid}{bcd}}

8. Kakue u3 cnemyronmx ceMeincTB MHOXKECTB 33Ja0T TONOJIOruio Ha R

9. Kakwue u3 crneayomux ceMelcTB MHOKECTB 3aJal0T TOIMOJIOTHIO Ha R

1) T={@ab)la,beR;a<b}U{0,R}
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2) T={a+»o)aeR}U{0,R}

3) T={ab)abeR;a<b}U{0,R}

4) T ={@&-+xo)(—x;b)a,beR}U{O,R}

5) T - ceMeicTBO BCeX KOHECUHBIX MTOJIMHOMKECTB MHOXKECTBA R

10. ITycte X - TOmosioruyeckoe MpocTpancTBo U E - ero mogMuoxkectBo. Touka X u3 X
ABIISETCS BHELIHEH TOYKOM MHOKecTBa E , eciu A okpecTHOCTB 9T0# TOUKH B

BcraButh HEgOCTaKOIIME CIIOBA
1) A -cymectByer; B - koTopas He mepecekaercs ¢ E
2) A- cymectByeT; B - koTOpas nmepecekaercs ¢ E
3) A -mobas; B - mepecekaercs B E
4) A - mobas; B - He mepecekaercs ¢ E
5) A -cymectByer; B - kotopas cogepxxkurcs B E

11. Ilyctp X - TOMOJOTHYECKOE MPOCTPAHCTBO U E - ero moaMuoxkecTBO. Touka X u3 X
SABJIICTCS €T0 BHYTPEHHEHN TOUKOM, ecit A 0KpecTHOCTB 5T0i Touku B . BeraButs

HE/IOCTAIOIIHE CI0Ba
1) A -mo6as; B - coagepxurcsa B E
2) A -cymectByer; B - kotopas comepxkurcs B E
3) A -mobas; B - nepecekaercs ¢ E
4) A -cymectByer; B - kotopas nepecekaercs ¢ E
5) A -cymectByer; B - kotopas He nepecekaetcs ¢ E

12. Ilyctp X - TOMOJOTHYECKOE MPOCTPAHCTBO, A - MOAMHOXKECTBO U & - TOUKa u3 X .
Kakoe u3 cienyronux yTBEpKI€HUN 3aBEIOMO HEBEPHO

1) a - BHemIHss U30JUPOBaHHAsA TOYKAa MHOXKeCTBA A

2) a - mpeneribHas TOYKa MPUKOCHOBEHHS MHOXKEeCTBa A

3) a - BHemHss Touka MHOKecTBa X \ A

4) a - TouKa MPUKOCHOBEHUS KaK JUIs MHOXKecTBa A, Tak u 11 MHOkecTBa X \ A

13. Kaxkoe u3 cneayrommx MHOKECTB HE SIBJISIETCS 3aMKHYTHIM B R

1) {XE R|2§x3+2x2—3x£10}

2) [2;-5]
3) [Lo0)
4) R\Q

14.Kakoe 13 ClIeayonmX MHOXKECTB HE SBJISIETCS OTKPHITHIM B R

1) {XER|eXSO}
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2) XER|sinx<%

3) R\Q
4) (~o0,0)

15. IIycts X - Tomonoruueckoe mpocrpanctso u A, B - ero mogmuoxectsa. Ykaxure
HEBEPHOE PABEHCTBO

1) IntA=A\FrA
2) A=AUFrA
3) Fr(AUB)=FrAUFrB
4) X =IntALIFr AITExt A
5) Int(AUB)= IntAN IntB
16. Ilycte a = J2 JIeMCTBUTENILHOE unciio. Torma ...
1) a sBusiercs mpeAeTbHON TOYKON MHOXKecTBa Q
2) @ sBiseTCs BHYTPEHHEH TOUKON MHOXecTBa Q
3) a sBuseTcs BHENIHEW TOYKOi MHOXecTBa Q
4) a sBIAETCS U30JUPOBAHHOMN TOUKOM MHOXKecTBa Q

17.I1ycts A= {1,%,%,%,...} - HOJAMHOXECTBO TOMOJIOTHYECKOro mpocTpancTBa R. Torma
1) A=A
2) IntA=0
3) ExtA=R\A
4) FrA=1{0}

18. YkaxxuTe BepHOE YTBEPKICHHE:
1) MHOXECTBO MPpAIMOHAIBHBIX YUCEI HUTJE HE IJIOTHO B R
2) orpesoxk [0,1] Hurne me mioten B R

3) N nurzge He WioTHO B R

4) MHOXECTBO {y eR|y= X2 X e R} HUTJIC HE IJIOTHO B R

19. [Iycte X - mpoU3BOJBLHOE TOMOJIOTHYECKOE MPOCTPAHCTBO. KAKOE U3 CIETYIOIINUX
YTBEPKACHUN HEBEPHO

1) OObeauHEHHE CYCTHOTO YKCIIa HUTE HE IIOTHBIX MHOYKECTB M3 X HHUIJIC HE TUIOTHO
X

2) OObenuHEHUE MPOU3BOJIIBHOIO CEMEHCTBA BCIOIY INIOTHBIX MHOKECTB U3 X BCIOIY
IUIOTHO B X

3) BHYTpPEeHHOCTb 3aMbIKaHHS HHUTJE HE IUIOTHOTO MHOYKECTBA SIBJIICTCS IYCTHIM
MHO>KECTBOM

4) 3aMbIKaHHE BCIOY IUIOTHOIO MHOKECTBA COBIMAaaeT ¢ X

20. Kakoe u3 ciieyroniux ceMelcTB MHOXKECTB He 00pa3yeT 0a3y TOMOJIOTHYECKOTO
2 .
npocTpaHcTBa R° B €ro €CTeCTBEHHOMN TOMOIOTUN
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1) ceMeiicTBO BCeX OTKPBITHIX KPYroB u3 R

2) CeMeiCTBO BCEX OTKPHITHIX KBAJIPATOB M3 R?

3) CceMeiCTBO BeeX OTKPBITHIX OMYIIOCKOCTel 13 R
4) CceMeHCTBO BCeX OTKPBITBIX TPEYTONBHAKOB 13 R

21.Bribepute HeBepHOe yTBepxkaeHue. [Iycte X,Y - TOMONOTHYECKHE MPOCTPAHCTBA.
Orob6paxenne f:X —Y sBisercs HenmpepbIBHBIM, €CITH

1) f _1(F) 3aMKHYTO JJIs JII0OOro 3aMKHyTOro F us Y
2) f HenpepsiBHO B K101 TOUKE X € X

3) f(A)c f(A) ms mo6oro mogmuoxectsa A u3 X
4) f(F) samxnyro mus mo6oro 3aMkayToro F u3 X

5) f(U) orkpsrto mist mo6oro otkperroro U u3 Y

22. Bribepute HeBeproe yrBepkaenue. [Iycts f : X =Y - romeomMopdusm MeTpuuecKux

npoctpancTB X u Y . Torma
1) X cemapaOeabHO TOT/A U TOJBKO TOrIA, Koraa Y cenapabeabHO
2) X CBSI3HO TOTJIa M TOJIBKO TOTJa, Koryja Y CBSI3HO
3) X OrpaHdUYeHO TOTJia U TOJBKO TOT/a, Koraa Y OrpaHHdYeHO
4) X KOMIIAKTHO TOTJa M TOJIbKO TOT/Ia, Korja Y KOMITAKTHO

23. Ilyctb MHOeCTBO X HazeneHo AByMs Tonosiorusimu T; u T,. Torna ToxxaecTBeHHOe
oTtoOpakeHue 1x Tomosiornueckoro npocrpanctsa (X,T;) B Tomojoruyeckoe
npoctpancTBo (X,T,) sBisercss roMeoMophHU3MOM, €Clin

1) T,cT,
2) T,cT,
3) (X,T;) - KOMIaKTHOE TOMOJOTUYECKOE MPOCTPAHCTBO, a (X,T,) - Xaycaopdoso

TOIOJIOTUYECKOE MPOCTPAHCTBO
4) (X,T;) - xaycnopdoBo TOImosorn4eckoe mpocTpancTBo, a (X, T,) - KOMIakTHOE

TOTIOJIOTHYECKOE IPOCTPAHCTBO
24. BribepuTte mpumep Tomonornyeckoro npocrpanctea (X, T), ve sBusomerocs T -

POCTPAHCTBOM

1) X=iab}T=lp a} {abjj
2) X=RT={AcR|R\A - koneunoe muoxectso }U{p}

3) X :RZ,T:{(x,y)eR2|x2+y2<r, reR}
4) X ={a,b}, T=1{p.{a}, (o}, {a,b}}

2
25. Kakoe u3 ciieyromux MoAMHOXKECTB TOIOJIOTHISCKOT0 MpocTpaHcTBa R sBiseTcs
KOMIIAKTHBIM MHOKECTBOM?

1) {(x,y)eR2|2£x£5,0£y£6}
2) {(x,y)eR2|2<x<5,O<y<6}
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3) {(xy)eR?|y=x
4) {(x, y)eR?|2x +5y :1}
5) {(x y)eR?|x? + y? <4}
26. Kakoe u3 CIICAYIOIUX ITIOAMHOKCECTB TOIIOJIOTHYCCKOT'O ITPOCTPAHCTBA R saBngercs

KOMIIaKTHBIM MHO>XCCTBOM

1) z

2) {%ERlﬂEN}
3) {yeR|y=cosx;xe[0,1]}

4) {ye R y=th;X€(0,%j}

2
27.Kakoe u3 clIeIyroIInuX O IMHOKECTB TOIOJIOTHYSCKOTO MpocTpaHcTBa R sBisercs
KOMITAKTHBIM MHOXECTBOM?

2 footnfod)o2o2).|

2) {(x y)eR? |2x+3y:1}
3) {(x y)eR?|x? +y? >9}
4) {(x y)eR?|x - y\£1}

28. Ilycte f : X —>Y - HenpepsiBHOE 0TOOPaKEHHE KOMIIAKTHOT'O TOMOJIOTHYECKOTO

MIPOCTPAaHCTBA X B TOMOJIOTHYECKOE MPOCTPAaHCTBO Y . Torna Y sBisieTCS KOMIAKTHBIM,
eCcl ...
1) f - uHBeKTUBHOE OTOOpPAKEHUE

2) f - cropbekTHBHOE OTOOpaKEHHUE
3) f - orkpeiToe oTOGOpaAKEHUE
4) f -3amkHyTOE OTOGOpAKEHHE

29. [lycth X - KOMITAKTHOE TOTIOJIOTMUYECKOE MTPOCTPAHCTBO, Y - Xayca0podoBO
Tonojioruueckoe npocrpanctso u 1 X =Y - menpepriBroe otoOpaxkenue. Toraa. ..

1) f - aBasercs romeomMoppuzmMoM

2) f - gBigeTCs OTKPHITBIM OTOOpAKEHHEM
3) f - sBiseTcs 3aMKHYTBIM 0TOOpaKEHHEM
4) f - GueKTMBHBIM OTOOpaKEHHEM

30. Ilyctp X - xaycaop(}oBO TOMOJIOTHYECKOE MPOCTPAHCTBO U A - €70 KOMITAKTHOE
MOAIpoCcTpancTBo. Toraa ...
1) A -3amkHyTO B X
2) A - OTKpBITO B X
3) A - BCroay IUIOTHO B X
4) A - HUTJE HE IUIOTHO B X
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31. Ilycte X - MHOXECTBO, HaJleIEHHOE JUCKpeTHOM Tonosorueit. Torma X sBusieTcs
KOMIIAKTHBIM TOITOJIOTUYECKUM ITPOCTPAHCTBOM TOT' 1A U TOJIBKO TOT /1A, KOT/A ...
1) X -cuerHO
2) X - HECYETHO
3) X - KOHEYHO
4) X -IycTOe MHOXECTBO

32. Ilycth X - KOMITAKTHOE METPUYECKOE MPOCTPAHCTBO U A - €ro MOJAMHOKeCTBO. Toraa
A - KOMITaKTHO, ECJIH. ...
1) A 3aMkHyTO B X
2) A OoTKpbBITO B X
3) A Bcroay IDIOTHO B X
4) A orpanudeHo B X

33. JluckpeTHoe MOAIPOCTPAHCTBO KOMIIAKTHOTO TOTIOJIOTHYECKOTO MMPOCTPAHCTBA SIBIISICTCS

1) CuYeTHBIM MHOXKECTBOM

2) KOHEYHBIM MHOXXECTBOM

3) BCIOJY IUIOTHBIM MHOKECTBOM
4) HeCYeTHBIM MHOXECTBOM

34. KoMmakTHOE MOATPOCTPAHCTBO A TOIMOJIOTHYECKOTO MPOCTpaHCTBA X SIBIISIETCS
3aMKHYTBIM ITOJAMHOXECTBOM X , €CJIH ...
1) X sBusercs T,-TIPOCTPaHCTBOM
2) X sBusercs T,-IPOCTPAHCTBOM
3) X yIOBIIETBOPSET MEPBOH aKCHOME CYCTHOCTH
4) X yIOBJIETBOPSIET BTOPOI aKCMOME CYCTHOCTH
35.Mycts X ={a,b,c,d}. B kaxoit u3 ciemyromux Tonosoruii npoctpanctso (X,T)
SIBIISICTCSI HECBS3HBIM?
1) T={o.{a},{a,b}{a,b,c},{a,b,c,d}}
2) T={p,{a},{a,b},{c},{c.d}{a,c}{a,c,d},{a,b,c}{ab,c,d}}
3) T={p {ab,cd}}
4) T={p,{b},{a,b},{a,b,c},{a,b,c,d}}
5) T={p,{c}{ab}{a,b,c}{ab.cd}}
36. ITonMHOXECTBO A TOMOJIOTHYECKOTO MPOCTpaHCTBA X CBS3HO TOTJA U TOJIHKO TOT/IA,
KoTJa
1) A OTKpBITO-3aMKHYTO B X
2) s 000 mapbl OTKPHITHIX B X moamaoxects U u V takux, uto AcU UV, u3
ANU =0 u ANV =9 caenyer,uto AU NV =9
3) s 000ii mapkl OTKPBITEIX B X moamHoxkectB U u V takux, uto AcU UV, u3
ANU =9 u ANV #0 caenyer, uto AUV =0
4) s m000# mapbl OTKPBITEIX B X moamHoxectB U u V takux, uto AcU UV, u3
ANU =9 u ANV =0 caenyer, uto A(NU NV
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37. Kakoe u3 cleIyronumx MOIpOCTPaHCTB A TOMOJIOTHYECKOTO MpocTpancTBa R
SBJISIETCS] HECBSA3HBIM

1) A:{(x, y)eR?| y:x3,XEQ}

2) A= {(x y)eR?|y=sin x}U {(x y)eR?| y:cosx}
3) A={xy)eR?|y=x{U{xy)eR?|y=—x|
4) A:{(x,y)eRZ|XGR,yeZ}U{(x,y)eR2|XGZ,yeR}

38. Ectu T coBmagaeT ¢ MHOKECTBOM BCEX IMOJIMHOKECTB MHOXKECTBA X, TO
TOTMOJIOTHYECKOE IPOCTPAHCTBO (X, T) Ha3bIBacTCA

1) JMCKPETHBIM
2) aHTHIUCKPETHBIM
3) MeTpUYeCKUM
39. BHyTpeHHOCTh MHOXKECTBA A 0003HAYAETCs
1) IntA
2) A
3) ExtA
4) FrA
5 A

40.YcTaHOBHTE COOTBETCTBHE MCKAY CICAYIOIIHNMHU ITOHATHAMHA U UX 0003HAaYCHUMH

BHyTpeHHOCTH MHOXKECTBA A

BreniHocTh MHOKECTBA A

3aMBIKaHHE MHOXKECTBA A

['panniia MHOXECTBA A

MHOK€ECTBO MPEIEIbHBIX TOUEK MHOKECTBA A

oW E

1) IntA
2) ExtA
3) A

4) FrA
5 A

41.ITyctp (X,T)- TONMOJIOTUYECKOE MPOCTPAHCTBO U X € X . Kakoe u3 cBONCTB HEBEPHO

1) mepeceuenue MOOOT0 CEMEMCTBA OKPECTHOCTEN TOUKH X €CTh OKPECTHOCTh TOUKHU

X

2) TmepeceYeHHe KOHSYHOIO YHCIIa OKPECTHOCTEH TOYKH X €CTh OKPECTHOCTh TOUKH X

3) BCAKOE OTKPHITOE MHOXKECTBO COJIEPIKAIEE TOUKY X €CTh OKPECTHOCTh TOUKH X
42 Ilycth (X,T)- TOMOJOTUYECKOE TPOCTPAHCTBO U A X . Kakue u3 yTBepkIeHui

HEBEPHBI

1) xeA = xelntA

2) xeA = xeExtA

3) xelntA = xeA
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4) xeExtA = xgA
43.Ilycth (X, T) — TOMOJIOTHYECKOE MPOCTPAHCTBO U A, B — X . Kakue u3 crnemgyrommx
PABEHCTB HEBEPHBI
1) (AU B) = mtAU IntB
2) ANnB=A4AnNB
3) AUB=AUB
4)  mtHAn B) = IntAN IntB

44 1Tycte T, — Tomonorus 3apucckoro Ha R. Torma
1) N-Bcroxy motHo B TII (R,T,)
2) N-otkpsrro B TII (R, T,)

45.I1ycts T, — Tononorus 3apucckoro Ha R*. Torga
1) (R, T,) — cemapabensHoe TI1
2) (R, T,) —xaycoopdoso TII

46.1Tycts T , — Tononorus 3apucckoro Ha R?. Torga
1) (R*T,) — xommakTHOe TII
2) (R%T,) — perymspuoe TII

47.Ilycts T, — Tomonorus 3apucckoro Ha R?. Torga
1) JlroOble qBa OTKPHITHIX MHOXECTBA B (R2,T,) mepecekaroTcst
2) Jlroboe koHeuHOe MHOKeCTBO B (R2,T,) SBISETCS 3aMKHYTBHIM
3) JlroObie nBa 3aMKHYTHIX MHOKecTBa B (R?,T,) mepeceKaroTcs
4) JlroOble nBe paznuuHble TOUKH B (R?,T,) UMEIOT HEMEPECEKAIOIINEC] OKPECTHOCTH

48.Kakoe 13 MHOXKECTB A HE OTKPBITO M HE 3aMKHYTO Ha YMCIOBOM mpsiMoi R co
CTaHJAaPTHOM TOMOJIOTUEN.

0 A:{lll }

47
D a={01g.55]
'374"

3) A=N
49.Ha uucnoBoii npsimoit R paccmatpuBaeTcsi eCTeCTBEHHAs! TOTOJIOTHUS; Z — €T0
ITOJIMHOKECTBO PALIMOHAJIBHBIX YKcel. Toraa
1) Z— HecBsI3HOE MHOXKECTBO
2) 7 — HecBA3HOE MHOKECTBO
3) IntZ — cBA3HOE MHOKECTBO

N)l

4) Z— CBA3HOE MHOXECTBO
5) Z — cBSI3HOE MHOXKECTBO
50.Ha uncnooit npsimoit R paccmarpuBaercs ectectBerHas tomonorus; A = Q N (0;1) —

€T0 NOJAMHOKCCTBO pallMOHAJIbHBIX YHUCCII. Torz:a
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1) FrA=0]]

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

51.B xaycnophoBoM npocTpaHCTBE J1000€ KOHEYHOE MHOXKECTBO
1) He uMeeT mpeneTbHBIX TOUCK
2) wuMeeT XO0Ts OBl OHY MPEACTHHYIO TOUKY
3) Bce TOUYKM IpeAeIbHbIE
52.KoMmnakTHOE MOAMHOKECTBO XaycAopdoBa MpoCcTpaHCTBA
1) 3aMKHYTO
2) OTKPBITO
3) OTKPBITO-3aMKHYTO
53.JTr000€ aHTUAUCKPETHOE TPOCTPAHCTBO
1) cBsA3HO
2) HECBSI3HO
54.JTr000€ aHTUAUCKPETHOE TPOCTPAHCTBO
1) xommaxktoe TIT
2) He kommakTHOe TII

55.J[1060€ TUCKPETHOE MTPOCTPAHCTBO, B KOTOPOM O0JI€€ OJTHOU TOUKHU SIBISICTCS
1) HecBs3ubiM TIT
2) cBsazabM TII
56.JTr060e 6ecKOHEUHOE TUCKPETHOE MMPOCTPAHCTBO SBIISCTCS
1) ne kommnakTHbIM TTI
2) xommakTtHbIM TII

57.B T - npoctpaHCTBe JIF000€ KOHCYHOE MHOXKECTBO
1) 3aMKHYTO

2) OTKPBITO
58.MHoxectBo A m3 X Ha3bpIBaeTcs ... B TomosornueckoM npoctpanctee (X, T), ecnn

(XN A)eT
1) 3aMKHYTBIM

2) OTKpPBITHIM
3) HUIIE HE IIOTHBIM

59.... BceX OTKPBITBIX B XaycA0p(hoM IPOCTPaHCTBE X MHOXKECTB, COJCPIKAIINX TOUKY T
coBmajiaer ¢ {z}.

1) mnepecedeHue
2) oObenuHeHne
3) mnpousBeacHHUE

60.11ycth ']Tm 4z — AMCKpeTHas Tonojiorus Ha R. Torma
1) N- oTkpsITo B Tononorudeckom npocrpanctse (R, T )

max
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2) N-3amkHyTO B Tonosoruueckom npocrpancrse (R, T )

3) N- Bcroay WIoTHO B Tonosornyeckom npocrparcrse (R, T )

61.1lycth ']Tmax — TUCKpeTHas Tonojiorusi Ha R 1 A = (0; 1). Torma

A
1) A’ = o BTononoruueckom npocrpancrse (R, T )

2) A’ =[0;1]B TOOIOTNIECKOM IPOCTPAHCTBE (R, Tmax)

62.1lycth Tmin — anTuauckperHas tonoyorus Ha R . Torma

1) N- Bcroay mwiotHo B Tononorndeckom npocrparcrse (R, T . )

2) N- cBsi3Ho B TononorudeckoM npocrparcrse (R, T, . )

3) N-3amkHyTo B Tononoruueckom npocrpancrse (R, T . )
63.PaccmoTpum Tomonoruueckoe npoctpanctso (X, T), roe
X ={1,2,3,4,5,6},
T = {2, X,{2,3},{4,6},{1,2,3},{2,3,4,6},{1,2,3,4,6} }
unycre A = {1,2,3,5,6}. Torna

1) FrA={456}

2) FrA=1{16}
3) FrA=A
4) FrA=0

64.Ilycts (M, p) — meTpuueckoe npoctpanctBou A C M, a € M . Torma
1) ac€As pla,A)=0
2) a€FrA<s pla,A)=0
3) ac A& pla,A) =0

65.Kakoii yron obpasyeT kacaTelbHast U KpuBoi x =a(t—sint),y = a(l—cost)

TOUKE t :g ¢ ocero Oz

1) g
2) g
ORI
DS
5) %Tc
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66.Haiitn compukacaronuecs IJIOCKOCTH KpPHUBOM x=ty=tz=t% POXOJIAIINE dYepes
TOYKY MO[Z,—%,—GJ
1) Xx+y+z+1=0; 3x-3y+2z-1=0; x-18+z-1=0;
2) 2x+y+32-1=0; x—-y+2z+1=0; 108x +18y —z+3=0;
3) 3x+3y+2z+1=0; 3x—-3y+z-1=0; 108x—-18y+2z-216=0.

67.HaiiTn enuHWYHBIC BEKTOpPHI KacaTeJbHOW, TJIaBHOM HOpMaiM W OWHOpPMAald KPUBOU
X =tsint, y=tcost, z=tl' B Hauane KOOpANHAT.

l+ 7 0 -/ — L+l + Y
1)%: 1 2,7: 1 3’ B: 1 2 3,
V2 V3 J6
0+ 0 20, =0+ 0, — (L, +0,—/
2)T= 2 3,,?: 1 2 31 B: 1 2 3’
V2 J6 J3
0+ O0o—0, — 20, +0,+/
3)%_ 1 3,?: 2 3’ B: 1 2 3
J3 V2 J6

68.Hanucary mapamMeTpuyeckue ypaBHEHHS IMOBEPXHOCTH, 0Opa30BaHHOM KacaTeIbHBIMU K
BHHTOBOM JIMHUM X =acosu, y=asinu, z = bu.
1) x=acosu-—vsinu; y=asinu+vcosu;z=bu;

2) x=a(cosu—vsinu); y=a(sinu+vcosu); z=(U+V);

3) x=a(cosu+vsinu; y=asinu+vcosu, z=hv.

69.HaiiTn opTorOHaJNbHBIE TPACKTOPUU CEMEWCTBA JIMHUK U+V = CoStaexxanmx Ha cdepe
x=Rcosucosv,y =Rcosusinv,z = Rsinu.
1) u+v=const;
2) u-—v=const;
3) u-+tgv;
4) v-—tgu =const;
5) u+cosv =const.

7/0.HaiiTu rnaBHbIE HalpaBlE€HUS W TJIABHBIE KPHUBU3HBI MPSMOIO TEIUKOUIA X =UCOSV,

y =usinv, z =av.

1) 3—u:i\/u2—a2; Ki=—kZ=—2
\'

u+a

) M fiPva Kok =2

dv u?+a?’
du a
3) — =+au; k=—-k?= .
) dv vt ur-al

71.Haiitu TOYKM Ha KpUBOM x=cos’t, y=sin’t, z=cos2t, B KOTOPHIX KPHBU3HA MMEET
MUHHMMAaJIbHOE 3HaUYCHHE (JIOKAJIIBHOE).
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1) E+21<7t, 2) E+KT:, 3) E+K7T, 4) E+2K7t, gTc+1<Tc, roae x=0, £1, £2,
3 2 4 6 3

7.1.3. Bonpocel 0138 KOHMPOIA CAMOCMOAMENbHOU PAOOMbL CHYOCHN08

1. MHoxecTBO. MOIIIHOCTh MHOKECTBA!
a) ceMeiicTBa MHOKECTB; OIl€palliy HaJ CEMENCTBAMU MHOYKECTB;
0) dopmyinsr Jle Moprana;
B) MOIIIHOCTh MHOKECTBA;
r) teopeMa Kanropa;
n) Teopema Kantopa — bepHireiina;
€) CYETHbIC MHOXECTBA: IPUMEPHI U CBONCTBA CUETHBIX MHOKECTB;
) HECYETHOCTh MHOKECTBA BEILIECTBEHHBIX YHCEI.
2. MeTtpuyeckue NpoCTpaHCTBa:
a) METPUYECKHE ITPOCTPAHCTBA: OIIPEAEIICHUS U IPUMEPBIL;
0) map, OKPECTHOCTh, OTKPBITHIE U 3AMKHYThI€ MHOKECTBA B METPUUECKOM
MPOCTPAHCTBE;
B) OTHOIICHHE «TOYKA-MHOKECTBO» B METPHUECKOM IPOCTPAHCTBE;
I') HENPEPBIBHOCTb OTOOPAXKEHUS MEXKAY METPUUECKUMU ITPOCTPAHCTBAMH;
1) CXOAUMOCTb B METPUYECKOM MTPOCTPAHCTBE.
3. Tomonoruueckue MpoOCTPAHCTBA:
a) OIpe/esIeHuEe U IPUMEPHI TOMOJIOTHYECKUX MPOCTPAHCTB;
0) CBOICTBA OTKPBITHIX U 3aMKHYTHIX MHOXECTB B TII;
B) 0asa u npendasza TII; 6a3a B Touke;
I') mepBas ¥ BTOpas aKCUOMBI CYETHOCTH;
1) BCIOJy IUIOTHBIE U HUT/I€ HE IIJIOTHBIE MHOXKECTBA;
€) cemapadenbHbIe TPOCTPAHCTBA;
) MOANPOCTPAHCTBA U MTPOU3BEIECHUE TOMOJIOTUYECKUX POCTPAHCTB
4. HenpepbIBHbIE OTOOpaXKEHUS:
a) HempepbIBHbIE OTOOPaXKEHUSI: ONPEJEICHUE U MPOCTEHNIINE CBOMCTRA;
0) HEeNpepbhIBHOCTH B TOUKE;
B) KPUTEPUU HENIPEPHIBHOCTU OTOOPAKEHHS;
I') OTKPBITHIE U 3aMKHYTbIE OTOOPaKEHMUS;
1) MOHEOMOP(PU3MBI U FITUOMOPPHU3MBIL;
€) romeoMop(U3MBbIL: ONpeIeSICHUE U CBOMCTBA;
) ToMeoMOp(HBIE TONOJOTUYECKUE MPOCTPAHCTBA.

[IpeameTt u meton nuddepeHIanbHON FreOMETPHUU.

BexTop-hyHkuus ckansipHoro aprymenta. [Ipeamer, HenpepbIBHOCTb, TPOU3BOAHAS.

[Tonarue kpuBoi. DieM. kpusas. [lapameTpuzanus KpuBou.

Perynspubie kpuBbie. OOBIKHOBEHHAS TOUYKA PETYJISIPHON KPHUBOM.

. KacarenbHas kpuBoi. Teopema 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH KaCaTEIbHOM.

10 VYpaBHeHMsI KacaTeNbHONM B BEKTOPHOU B BEKTOPHOM M KOOP.-i hopMax.

11.Conpukacaromasicsi MI0CKOCTh KPUBOW. YPaBHEHHS CONPHUKACAIOIIEHCA TIOCKOCTH
JUISL Pa3JIMYHBIX CIIy4acB aHAIUTHYECKOTO 3a1aHUsl KPUBOM.

12.Hopmanb kpuBoii. ['naBHast Hopmainb, OMHOPMaIb KPUBOW; UX YPaBHEHHUS.

©oo~N O
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) -1
13.EcrecTBeHHas napaMeTpu3anus KpuBoi. Jlokas3aTs, 4To ‘I‘ (S)‘ =1.
14 KpuBu3Ha kpuBoil. JlokazaTh, 4TO NpH E€CTECTBEHHOM MapaMeTpU3alLMH KpPUBOU
-11 V) 9
K, = \r (Sj Beluncrnenyre KpuBU3HBI KpUBOM IIPOU3BOJIBHOM €€ ITapaMeTpU3aliiy.

15.Yro npencrasnser coO0i KpuBas, y KOTOpo# B kaxxaou Touke K, =07?

16.EquHuYHbIE BEKTOpPHI KacaTeNbHOW, TJaBHOM HOpMalid MW OWHOpMANM MpHU
€CTECTBEHHOM MapaMeTpU3aluu KPUBOM.
17.AGcomoTHOE  KpyueHwe  KpuBoW. Jlok5azaTe, 4dYTO TMpU  €CTECTBEHHOMU

r(s)r(s) |

K:(s)

18.Kpyuenue kpuBoit. HaifTu Bce KpuBbIe, Y KOTOPBIX B KaXJI0M TOYKE KpyuE€HUE PABHO
HYJII0. Beruncienne KpyueHusi KpUBOU IIPU ITPOU3BOJIBHON €€ IMApaMETPHU3aLIAH.

19.Dopmynsr @pene. CTpoeHNE KPUBOK B OKPECTHOCTH OOBIKHOBEHHOM TOUKH.

20.OnemeHTapHasi TOBEpXHOCTh. [lapamerpuueckwe ypaBHEHHsS DIEMEHTapHOM
ITOBEPXHOCTH.

21.PerynsipHas moBepxHOCTh. OOBIKHOBEHHBIE TOUKH Ha PETYISIPHON MOBEPXHOCTH.

22 KacarenpHasi TUIOCKOCTh  TOBEPXHOCTH. TeopeMa O  CyIIECTBOBAaHWU U
€UHCTBEHHOCTH.

23.YpaBHEHMsI KacaTeJbHOM IIJIOCKOCTM JUIsl  Pa3iMYHBIX  CIy4yaeB  3a/aHusd
IIOBEPXHOCTH. HopMmaiii MOBEpXHOCTH.

24.IlepBasi OCHOBHas KBaJpaTW4Has (opMa MOBEpXHOCTU. JlIMHA IOYrd KpUBOM Ha
ITIOBEPXHOCTH.

25.Y10J51 MeX1y KpUBBIMU Ha TIOBEPXHOCTH.

26.KpuTepuii OpTOrOHATFHOCTA KOOPAMHATHON CETH Ha TOBEPXHOCTH.

27.BTopast o0CHOBHas KBajipaTH4Has (hopMa MOBEPXHOCTH.

28.KpuBur3HA KpUBOIi, IeKaIleil Ha MOBEPXHOCTH.

29.Teopema Menbe. ['eomeTprudecKuii CMBICTT HOPMAJTbHOW KPUBU3HBI TTOBEPXHOCTH B
JAHHOW TOYKE, B JAHHOM HANPABJICHUU.

30.UnaukaTtpuca kpuBu3Hbl. Kitaccudukamms Touek moBEpXHOCTH.

31. Acumnt. HanpaBienus. CoxpaHeHHbIC HATIPaBICHUSI.

32.I'maBHbie HanpaBlieHus. [ TaBHbIE KPUBU3HBI.

33.Bbruncnenne TiaBHBIX KPUBU3H TOBEPXHOCTH B Cllydyae IMPOU3BOJBHON €€
napaMeTpu3anuu.

34.BuyTpeHHsAsT TEOMETpHUsl TMOBEPXHOCTH. ['eope3wdeckas KpuUBH3HA KpPUBOW Ha
ITIOBEPXHOCTH.

napameTpu3anus KpuBon ‘Kz‘ =

7.1.4. Ilpumepnoie sapuanmvt KOHMPOJIbHHIX PAOOM RO OUCHYUNIUHE
Bapuant Ne 1
OO0neauHeHne u nepecevueHue cemeictsa MuoxecT. opmyisl [le Moprana (1oxka3athb).

Hurzae He mII0THbIE MHOKECTBA: ONPEIEIECHUE, IPUMEPBI U KPUTEPUI HUTIE HE
IJIOTHOCTH MHOKECTBA (KPUTEPUH JOKA3ATh).

3amaua Ne 1.
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Bapuant Ne 2
. Momnocts MHOkecTBa. Teopema KanTopa (10xa3ath).

. Hurge He mioTHbIE MHOXKECTBA: ONPEACIICHUE, TPUMEPHI U KPUTEPUIl HUT/IC HE
IJIOTHOCTH MHOECTBA (KPUTEPUM 10KA3ATh).

. 3amada Ne 2

Bapuant Ne 3
OmnpeneneHue CYETHOrO MHOXKeECTBA. Jloka3aTh CYETHOCTh OOBEIMHEHHS CUETHOTO
CEMENCTBA CYETHBIX MHOXKECTB.

. Komnozunius HenpepbIBHBIX 0TOOpaKEHUM €CTh HEMpepbIBHOE 0TOOpaxkeHue. Jlath
ONpPENICIICHUE BCEX BXOMSIINX B TAHHOE YTBEPKJICHHE TEPMUHOB U JOKA3aTh UIU
ONPOBEPTHYTH 3TO YTBEPKICHUE.

. 3amaua Ne 3.

Bapuant Ne 4
OmnpeneneHue C4ETHOrO MHOXKECTBA. JIOKa3aTh CYETHOCTD IEKAPTOBA IIPOU3BEACHUS
JBYX CUETHBIX MHOKECTB.

. Ji1s Toro 4To0BI 0TOOpaKEHHUE, NEHCTBYIONIEE MEKIY TOMOJIOTHYECKUMU
MPOCTPAHCTBAMHU OBLIO HEMPEPBIBHBIM HEOOXOIUMO U IOCTATOYHO, YTOOBI OHO OBLIO
HETPEPHIBHO B KAKI01 TOouke. JlaTh onpezeseHne BceX BXOASIIUX B JAHHOE
YTBEPKJICHHE TEPMUHOB U J1I0KAa3aTh WK OMPOBEPTHYTH 3TO YTBEPKIECHUE.

. 3amaya Ne 4.

Bapuanr Ne §
Omnpenenenue c4eTHOrO MHOKeECTBA. J[0Ka3aTh CYETHOCTh MHOKECTBA PALIMOHAIBHBIX
quced.

. Kputepun HenpepbsIBHOCTU OTOOpaKeHUS (J10Ka3aTh).
3amaua Ne 5.

Bapuant Ne 6
. JloxazaTp HecueTHOCTH oTpe3ka [0,1].

OTKpBITBIE U 3aMKHYThIE 0TOOpakeHus. ['omeoMopPu3MbI.
. 3amaua Ne 6.

Bapuanr Ne 7
. MeTrpuueckue npoCTpaHCTBA: ONMPEACICHUE U TPUMEPHI.

. Besdkoe mpocTpaHCTBO, yIOBIETBOPSIOLIEE BTOPOM aKCHOME CYETHOCTH
cenapabenbHo. [laTh onpeneneHne Bcex BXOASIINX B TAHHOE YTBEPKACHUE TEPMUHOB
Y J0Ka3aTh UJIU ONPOBEPTHYTH 3TO YTBEPKJICHHUE.

. 3agada Ne 7.
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Bapuant Ne 8
. IloampocTpancTBO METPUUECKOTO NPOCTPAHCTBA. MIHAyIMpOBaHHAs METPHKA.
[Ipumepsr.

. Bcesikoe cemapabenbHoe MPOCTPAHCTBO, YOBIETBOPSIOIIEE IEPBON aKCHOME
CUYETHOCTH yIOBJIETBOPSIET M BTOPOM akCMOMe CUeTHOCTH. [laTh ompeneneHune Bcex
BXOJIALINX B JAHHOE YTBEPK/ICHUE TEPMUHOB U JJOKA3aTh WM OTPOBEPTHYTH 3TO
YTBEpPXKACHHUE.

. 3agada Ne §.

Bapuant Ne 9
. OnpeneneHue OTKPBITHIX MHOXKECTB B METPUUYECKOM MIPOCTPAHCTBE U UX CBOMCTBA
(cBOMCTBa 10KA3aTh).

. Bceskoe IMPOCTPAHCTBO, YAOBJICTBOPAIOIICC BTOpOﬁ AKCHUOMC CUCTHOCTHU
CGHapa6GJII>HO. I[aTB OIIPpCACIICHUC BCCX BXOMAIHNX B JAHHOC YTBCPIKACHNC TCPMHUHOB
" JOKa3aThb UK OIIPOBCPIHYTH 3TO YTBCPIKIACHUC.

. 3amaua Ne 9.

Bapuant Ne 10
. Ompenenenue 3aMKHYTBIX MHOXKECTB B METPUIECKOM ITPOCTPAHCTBE U X CBOMCTBA
(cBoiicTBa J0Ka3aTh).

. 'omeomopdusmel: onpeaenenus, cBOKWCTBa U puMepbl. CBOMCTBA 10KA3aTh.
. 3amaya Ne 10.

Bapuant Ne 11
. HenpepbiBHBIE 0TOOpaKEHUS MEKIYy METPUUECKUMHU MMPOCTPAHCTBAMM.

. Axcuomsl otaeiaumoctu Ty, 17, u T,. Onpenenenre, B3aUMOCBS3b U IPUMEPHI,

nokaseiBarone, uro 1, # 1, u 1, # 1.

. 3amada Ne 11.

Bapuant Ne 12
. CxomuMoCTh B METPUUECKOM IMpocTpaHcTBe. [Ipumepsi.

. 'omeomopdHbIe TOnoI0rnYeCKre MPOCTPAHCTBA: ONPEIENIEHUs, CBOICTBA U IPUMEPHI.
CaoiicTBa 10Ka3aTh. TONOJIOrHYECKNE NTHBAPHUAHTBI.

. 3amada Ne 12.

Bapuant Ne 13
. Onpenenenue U MpUMEPHI TOMOJIOTHYECKUX MPOCTpaHCTB. CpaBHEHUE TOMIOIOTHH.

. Bcesikoe perymsipHOe IpOCTpaHCTBO ABIIAETCS XaycAoppoBbIM. JlaThk onpeaeneHne Bcex
BXOAIIMX B JAHHOE YTBEPKAECHUE TEPMUHOB U JTI0KA3aTh WA OIIPOBEPTHYTH 3TO
YTBEPIKICHHUE.
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. 3amada Ne 13.

Bapuant Ne 14
CBOIICTBA OTKPBITHIX U 3aMKHYTBHIX MHOXECTB B TOTIOJIOTMYECKOM MPOCTPAHCTBE.

. HOpMaHLHble TOIIOJIOTHYCCKHUC ITPOCTPAHCTBA. ]_—[OKaSaTI), 49TO BCAKOC MCTPHYCCKOC
IMPOCTPAHCTBO ABJICTCA HOPMAJIbHBIM.

. 3amada Ne 14.

Bapuant Ne 15
. BHyTpeHHss TOUKa, rpaHUYHAas TOYKa, TOYKA IPUKOCHOBEHUS U Mpe/IesIbHAs TOUKa
MHO’KECTBA B TOIIOJIOTUYECKOM IPOCTPAHCTBE.

. IloAmpocTpaHCTBO TOMOIOTHYECKOTO MPOCTpaHCTBA. JloKa3aTh, YTO CYy)KEHHE BCIKOTO
HETIPEPHIBHOTO OTOOPaKEHHS Ha TOAIIPOCTPAHCTBO SBJISETCS HEMPEPHIBHBIM
OTOOpaXKEHUEM.

. 3amaua Ne 15.

Bapuant Ne 16

. MHO€eCTBO OTKPBITO B TOIIOJIOTHIECKOM MPOCTPAHCTBE TOT/AA M TOJIBKO TOT/Ia, KOTAa
OHO COBIIAJIAET CO CBOEH BHYTPEHHOCTHIO. [laTh ompeneneHne Bcex BXOASIINX B
JAaHHOE YTBEPKJICHNE TCPMUHOB U JOKA3aTh 3TO YTBEPKICHHE.

Cdopmynuposats Maiyto u bonbinyro temmbl YpbicoHa. [laTh onpeaeneHus Bcex
BXOAAIIUX B 3TH (POPMYJIUPOBKH MOHATUH U TEPMHHOB.

. 3amaua Ne 16.

Bapuanr Ne 17

. MHOX€eCTBO 3aMKHYTO B TOIIOJIOTHUYECKOM IPOCTPAHCTBE TOT1A U TOJIBKO TOT1a, KOraa
OHO COBIIAAAET CO CBOMM 3aMbIKaHHUEM. [[aTh olpeneneHne BceX BXOAAINX B JaHHOE
YTBEPXKIECHUE TEPMUHOB U J10Ka3aTh 3TO YTBEPKICHUE.

. KommakTtHble TOnonornyeckue npocrpancrsa. Kpurepuii KOMHakKTHOCTH B TEPMUHAX
LIEHTPUPOBAHHBIX CUCTEM (KPUTEPUI 10KA3ATh).

. 3amada Ne 17.

Bapuant Ne 18
. BHYTpEHHOCTb MHOXKECTBA B TOIOJOTHYECKOM ITpocTpaHcTBe. CBOMCTBA Onepanuu
A — Int(A).

. Besikoe 3aMKHYTOE MOAMHOKECTBO KOMIAKTHOTO TOTIOJIOTHYECKOTO MTPOCTPAHCTBA
ABJISIETCA KOMIIAKTHBIM MHOKECTBOM. JlaTh onpeneneHust BCeX BXOAAMUX B JaHHOE
YTBEPKIECHUE MMOHATHI U 10KA3aTh 3TO YTBEPKICHHUE.

. 3amaya Ne 18

Bapuant Ne 19
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. 3aMbIKaHME MHOKECTBA B TOIOJIOTMYECKOM MPOCTpaHcTBE. CBOMCTBA ONEPALINH

A A,

. Bcsikoe koMmakTHOE TOJIMHOXKECTBO XaycA0p(oBa TOMOJIOTHYECKOTO MPOCTPAHCTBA
SIBJISIETCSA 3aMKHYTBIM MHOXKECTBOM. JlaTh ompeiesieHust BCeX BXOASIIUX B JaHHOE
YTBEPKJCHUE MOHITUI U JOKA3aTh 3TO YTBEPKICHUE.

. 3amada Ne 19.

Bapuant Ne 20
. baza rononorudeckoro npoctpanctsa. [Ipumepsl. Kputepuii 6a3bl (J10ka3ath).

O0pa3 KOMIAKTHOT'O MTPOCTPAHCTBA MPU HEMPEPHIBHOM OTOOPAKEHUU SIBIIIETCS
KOMITAaKTHBIM MHOKECTBOM. J[aTh ONpeIeNIeHNs BCEX BXOMASIINX B TAHHOE
YTBEPAKIECHUE MOHATHI U 10KA3aTh 3TO YTBEPKICHHUE.

. 3amada Ne 20.

Bapuant Ne 21

. IIpenbaza Tonmonoruyeckoro npocrpanctra. [Ipumepsl. basza B Touke u
(yHIaMEeHTaJIbHAsI CHCTEMA OKPECTHOCTEHN TOMOJIOTMYECKOT0 IPOCTPAHCTBA.
[Ipumepsr.

. HenpepbiBHOE 0TOOpakeHre KOMITAKTHOTO MPOCTPAHCTBA B XaycA0P(}HOBO
MIPOCTPAHCTBO SABJISETCS 3aMKHYTBHIM 0TOOpakeHueM. J[aTh onpeneneHus Bcex
BXOASIIUX B JAHHOE YTBEPKICHUE NOHATUN U TOKA3aTh 3TO YTBEPKICHUE.

. 3amaya Ne 21.

Bapuant Ne 22
. IlepBas u BTOpas akcuoma C4eTHOCTH. J{0Ka3aTh WK OMPOBEPTHYTh, UTO BCAKOE
METPUYECKOE MPOCTPAHCTBO YAOBIECTBOPSIET MEPBOM AKCUOME CYETHOCTH.

. IIpousBeeHne TOMOJIOrHYECKUX MPOCTPAHCTB. J{oka3aTh, 4TO OTOOpaKeHHE
IPOCKTUPOBAHUS SBJISIETCS] OTKPBITBIM OTOOPaKECHUEM.

. 3amada Ne 22.

Bapuant Ne 23
Omnpenenenue CBA3HOIO MOIMHOXKECTBA TOIOJIOTHYECKOT0 IIpocTpaHcTBa. Kpurepuii
CBSI3HOCTH IIOJAMHOECTBA B TOIIOJIOTMYECKOM ITPOCTPAHCTBE.

. Jlns HenpepbiBHOCTH oTOOpakenus f : I — X X Y HeoOX0aUMO U TOCTaTOYHO

HCIIPCPBIBHOCTHU Ka)I(,Z[OfI N3 €0 KOMIIOHCHT. I[aTB OIIPCACIICHUA BCCX BXOJAINNX B 3TO
YTBCPKIACHUC TOHSITUIN U J0Ka3aTb 3TO YTBCPKICHHC.

. 3amada Ne 23.

Bapuant Ne 24
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. IlepBas u BTOpas akcuoma C4eTHOCTH. J[0Ka3aTh WIIK ONIPOBEPIHYTH, UTO BCSIKOE
TOIIOJIOTUYECKOE MPOCTPAHCTBO, YIOBIETBOPAIOLIEE BTOPOU aKCHOME CUETHOCTH
YAOBJIETBOPSET U NIEPBOM AKCUOME CYETHOCTH.

. buexTtuBHOE HEMpepbIBHOE 0TOOPAKEHUE KOMITAKTHOTO MTPOCTPAHCTBA HA
xaycaop¢hoBO MPOCTPAHCTBO ABJIsieTCst romeoMopdu3moM. J[aTh onpeseneHus Bcex
BXOJISIIIMX B JAHHOE YTBEPKJICHHUE MMOHSATUHN U J0KAa3aTh 3TO YTBEPKICHHE.

. 3amaua Ne 24.

Bapuant Ne 25

. IlepBast u Bropast akcuoma cue€THOCTH. JloKa3aTh WK ONIPOBEPTHYTh, YTO BCSIKOE
TOTOJIOTUYECKOE TPOCTPAHCTBO, YAOBIECTBOPSIOIIEE MIEPBOI AKCHOME CUETHOCTHU
YAOBJIETBOPSIET U BTOPOIl aKCOME CUETHOCTH.

. Iycte f : X — R HenpepsiBHOE oTOOpaskeHue. Ecin X — kommakTHOE
MPOCTPAHCTBO, TO [ JAOCTHTaeT CBOETO MUHUMAILHOTO U MAKCHMAIBHOTO 3HAUCHHSI

Ha X . J[aTth onpeneneHust BCeX BXOISIIMX B TAHHOE YTBEPKJICHUE MOHATUHN U
J0Ka3aTh 3TO YTBEPKIACHHE.

. 3amaua Ne 25.

Bapuant Ne 26
. Bcromy miioTHBIE MHOKECTBA: OTIPEACIICHUE, TPUMEPHI M KPUTEPHUHA BCIOAY TJIOTHOCTH
MHOKECTBA (KpUTEpUH JOKa3aTh).

CBsi3HBIE TOMOJOTUYECKUE TPOCTPAHCTBA. KpuTepru CBA3HOCTH TOMOJIOTHYECKOTO
IIPOCTPAHCTBA.

. 3amaua Ne 26.

Bapuant Ne 27
. BHyTpeHHs1s TOUKa, TpaHMYHAs TOYKA, TOUYKA NPUKOCHOBEHUS U IIPEAEIbHAS TOUKA
MHOYECTBA B TOINOJOTMYECKOM ITPOCTPAHCTBE.

CBsi3HBIC TONOJIOTHYECKHE TPOCTpaHCTBA. JloKa3aTk CBI3HOCTH OTpe3Ka [a, b].

. 3agada Ne 27.

Bapuant Ne 28

. Jl7s1 HeTpephIBHOCTH OTOOpaXKEHMSI, EHCTBYIOMIETO MEX/IY TOMOJIOTHIECKUMU
MPOCTPAHCTBAMH HEOOXOJAUMO U I0OCTATOYHO, YTOOBI MPOo0Opa3 JIF0OOT0 3aMKHYTOTO
MHOKECTBA JIJIs1 ’TOr0 0TOOpaxkeHus: ObLT 3aMKHYT. JlaTh onpeneneHus Bcex
BXOJSIIIMX B JAHHOE YTBEPKJCHUE TIOHATUI M TOKa3aTh 3TO YTBEPKICHNUE.

. HemnpepwiBHBIN 00pa3 CBA3HOTO TOMOJIOTHYECKOTO MPOCTPAHCTBA SIBJISCTCS CBSI3HBIM
MHOK€ECTBOM. J[[aTh onpeeneHust BCeX BXOASIMUX B JaHHOE YTBEPKACHUE TTOHATUN U
JI0Ka3aTh 3TO YTBEPKIACHHUE.

. 3amaua Ne 28.
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Bapuant Ne 29

. MHOXeCTBO OTKPBITO B TOMOJIOTMYECKOM MPOCTPAHCTBE TOT/Ia U TOJBKO TOT/Ia, KOTJAa
OHO COBIIQJIA€T CO CBOEH BHYTPEHHOCTHIO. JlaTh onpeneneHne Bcex BXOAAIIMX B
JaHHOE YTBEP KJIEHNE TEPMUHOB U JIOKa3aTh 3TO YTBEPKJICHHUE.

CBsI3HBIEC TOMOJIOTUYECKIE TPOCTPAHCTBA. KpUTepru CBI3HOCTH TOMOJIOTUIECKOTO
IPOCTPAHCTBA.

. 3amada Ne 29.

Bapuant Ne 30
. KomnakTHble Tononornyeckue npocrpanctsa. Kpurepuit KOMnakTHOCTH B TEpMUHAX
[EHTPUPOBAHHBIX CUCTEM (KpUTEPHIl 10Ka3aTh).

. baza Tomonoruueckoro npoctpanctsa. [Ipumepsl. Kpurepuii 6a3bl (0ka3ath).
. 3amayga Ne 30.

Bapuant Ne 31

. HenpepbiBHOE 0TOOpakeHre KOMITAKTHOTO MPOCTPAHCTBA B XaycA0P(HOBO
MIPOCTPAHCTBO SBJISETCS 3aMKHYTBHIM 0TOOpakeHueM. J[aThb onpeneneHus Bcex
BXOJAIIMX B JAHHOE YTBEPKIACHUE NTOHATUN U TOKA3aTh 3TO YTBEPKICHUE.

OTHOIIIEHHE «TOYKA-MHOYKECTBOY» B TOMOJIOTHIECKOM IPOCTPAHCTBE.
. 3amaua Ne 31.

Bapuant Ne 32

. MHOX€CTBO 3aMKHYTO B TOIOJIOTHUYECKOM MPOCTPAHCTBE TOT1a U TOJIBKO TOT1a, KOTJa
OHO COBMNAJAET CO CBOMM 3aMbIKaHHUEM. J[aTh onpeieieHne BCEX BXOIAIIUX B JAHHOE
YTBEPKIAECHUE TEPMUHOB M JI0Ka3aTh 3TO YTBEPKIACHUE.

. Axcuomsl otaeiaumoctu Ty, 17, u T,. Onpenenenre, B3aUMOCBS3b U IPUMEPHI,

nokaseiBarone, uro 1, # 1, u 1, # 1.

. 3amaua Ne 32.

Bapuant Ne 33
. HopManbHbIe TOmonornueckue npoctpatcTna. Jloka3zaTh, 4TO BCAKOE METPUUECKOE
IIPOCTPAHCTBO SIBJISIETCS HOPMAJIbHBIM.

Omnpenenenne CBA3HOIO NOJIMHOKECTBA TOIOJIOITMUYECKOT0 pocTpaHcTBa. Kpurepuii
CBA3HOCTH MOJMHOKECTBA B TOMOJIOTHYECKOM MPOCTPAHCTBE.

. 3amada Ne 33.

Bapuant Ne 34

. Beskoe koMmakTHOE TTOJIMHOKECTBO XaycAop(hoBa TOMOIOTUYECKOTO MPOCTPAHCTBA
SIBJISIETCA 3aMKHYTBIM MHOKECTBOM. JlaTh ompeiesieHust BCeX BXOASIIUX B JaHHOE
YTBEPKJICHUE MOHSATUHN U J1I0Ka3aTh 3TO YTBEPKICHHE.
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. Komno3unus HenpeprIBHBIX OTOOpa)KEHUH €CTh HEeMpepbIBHOE 0TOOpaxeHue. [laTh
ONpENEICHUE BCEX BXOAAIIMX B JAHHOE YTBEPKJACHUE TEPMUHOB U J0KA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHE.

. 3amada Ne 34.

Bapuant Ne 35

. Besxoe perymnsipHoe NpOCTpaHCTBO sBIsETCA XaycaophoBsiM. [laTh onpeenenue Bcex
BXOJSIIIUX B JJAHHOE YTBEPKJACHUE TEPMUHOB U JI0KA3aTh WA OIPOBEPTHYTH 3TO
YTBEPKJCHHE.

. OHpC,ZIeJICHI/IG CUCTHOI'O MHOZKCCTBA. I[OKaSaTI) CUCTHOCTD O6’I)€,ZII/IH€HI/IH CUYCTHOT' O
CEMEHCTBA CUETHBIX MHOKECTB.

. 3amada Ne 35.

Bapuant Ne 36
. Jloka3aTh HECYETHOCTh OTPE3KA .

. IIpou3BeaeHune TOnoNIOrH4ecKux NpoCcTpaHcTB. [JJoka3ars, 4To 0OTOOpaxeHue
MIPOEKTUPOBAHHUS SIBISIETCS OTKPBITHIM OTOOPAKEHUEM.

. 3amaua Ne 36.

Bapuant Ne 37

. HenpepbiBHOE 0TOOpakeHre KOMITAKTHOTO MPOCTPAHCTBA B XaycA0p(}HOBO
IPOCTPAHCTBO SIBJISETCS 3aMKHYTHIM OTOOpaskeHreM. J{aTh omnpeneneHus Bcex
BXOJIAIINX B JTAHHOE YTBEPKICHUE MTOHATUHN U I0Ka3aTh 3TO YTBEPKICHHUE.

. 'omeomopdu3Mel: onpeaeneHus, CBoKMcTBa U mpuMepbl. CBONCTBA J10KA3aTh.
. 3amaua Ne 37.

Bapuant Ne 38
. ChopmynupoBats Maiyto u bonbinyto jemMbl YpoicoHa. [laTh onpeaeneHus Bcex
BXOASIIUX B 3Ty (POPMYTUPOBKY MOHITHI U TEPMUHOB.

. 3aMbIKaHHE€ MHOKECTBA B TOMOJIOTMYECKOM MpocTpaHcTBe. CBOICTBA onepaluu

Ars A.
. 3amada Ne 38.

Bapuant Ne 39
. IHoampocTpaHCTBO METPUYECKOTO MPOCTpaHCTBa. MHAyLIMpOBaHHAs METPHKA.
[Tpumepsr.

. HempepwiBHBIN 00pa3 CBI3HOTIO TOMOJIOTHYECKOTO MPOCTPAHCTBA SBIISICTCS CBSI3HBIM
MHO>€ECTBOM. J[aTh onpeaeneHns BCeX BXOASIIMX B TAHHOE YTBEPKICHUE MTOHITUN U
JI0KA3aTh 3TO YTBEPKICHHUE.

. 3amada Ne 39.
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Bapuant Ne 40
1. KomnakTHbIE TOMOJIOTMYECKUE TPOCTPAHCTBA. KpuTepHii KOMIAaKTHOCTH B TEPMHUHAX
LEHTPUPOBAHHBIX CUCTEM (KPUTEPUH 10Ka3aTh).

2. TlepBas u BTOpas akCMoMa CUYeTHOCTH. J[0Ka3aTh Wi OPOBEPTHYTh, YTO BCSIKOE
METPHUYECKOE MPOCTPAHCTBO YAOBJIETBOPSET IIEPBOM AKCUOME CYETHOCTH.

3. 3amaua Ne 40.

7.1.5. Ilpumepnvie 60npocwvl K IK3AMEHY RO OUCUUNIUHE

Cnioco0Obl 3a/1anus mockoit kpuBoil. KacatenbHasi.

IIpoctpancTBenHas kpuBas. Periep @pene.

KpususHna u kpyuenue kpuBoid. HatypanbHble ypaBHEHHUS.

['mankast moBepxHocTh. KacaTenbHast ImiI0CKOCTh U HOPMAJb.

[lepBas kBagpatuuHas Gpopma MOBEPXHOCTH U €€ POJIb.

Bropas kBagpatuunas hopma nmoBepxHoctd. KpuBu3Ha TMHUN HA TTOBEPXHOCTH.

[TomHast  cpeaHssT KPUBU3HBI IIOBEPXHOCTH.

JlepuBaninoHHbIe (GOPMYITBI TOBEPXHOCTH.

CumBoutbl Kpuctodderns 1 ux BeIYHCIICHUE.

10 Mertpurueckue npoctpancTsa. [Ipumepsr.

11.Tononornyeckue npocrpanctsa. [Ipumeps.

12.HenpepbiBHBIE OTOOPAKEHUSI U TOMEOMOP(PHU3MBL.

13.KoMIakTHbI€ TOMOJIOTUYECKHE MPOCTPAHCTBA.

14.CBsi3HbBIE TOMOJOTUYECKUE TPOCTPAHCTBA.

15.I'magxue muoroo6pasusi. [Ipumepsr.

16.KacarenbHoe pOCTPaHCTBO IIaJKOTO MHOTO00Opasus.

17.PumanoBsl MHOTOOOpa3us. [Ipumepsi.

18.TeH3opsl Ha pUMAaHOBOM MHOTO00pPA3uu U ONEpalliy HaJl HUMHU.

19.KococumMmeTprueckre TeH30pHI.

20.I'eone3ndeckue CBA3HOCTA HA PUMAaHOBOM MHOTOOOpa3uH.

21.TlapanienbHblii IEPEeHOC BEKTOPHBIX MOJICH.

22.TeH30p KpUBU3HBI.

23. Tuddepenunanbupie GOpMBI.

24.BHelHee npousBeeHue U BHelTHee quddepeHimpoBanue Gopm.

25.Unterpan nuddepennuanbHoit GopMBI.

26.00mas dopmyna Crokca u e€ dvactHwle ciaydau (dopmynsl ['puna, Ctokca,
Octporpaackoro-I"aycca).

27.CtenieHb OTOOpaKEHUS.

28.CteneHb BEKTOPHOTO MOJIsl HAa ToBepxHOCTH. Teopema ["aycca—bonne.

29.Uunexc ocoboit Touku BekTopHOTO 1MoJsi. Teopema Ilyankape—benaukcona.

©ONOUEWNE

7.1.6. Ilpumepnvle 3a0auu K IK3ameHny no OUCHUNIUHE

1. Jloxasats dhopmyisl [le Moprana.
2. JlokazaTb C4ETHOCTh MHOXKECTBA PAITMOHATILHBIX YHCE.
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3. Jloka3aTb HECYETHOCTh MHOXECTBA YUCEN EAMHUYHOTO OTPE3Ka.

4. JlokaszaTb, 4TO AaHHAsA (PYHKLHUS SBISETCS METPUKOM.

5. Jloka3ars, 4TO JAHHOE CEMENUCTBO MOAMHOXKECTB JAHHOTO MHOXKECTBA 00pa3yeT
TOIIOJIOTHIO Ha 3TOM MHOXKECTBE.

6. Jlokazarp, 4TO 1aHHOE OTOOPAKEHUE SIBISIETCS HENIPEPHIBHBIM.

7. Jlokazatp, 4TO JaHHOE TOMOJIOTMYECKOE IPOCTPAHCTBO SIBISIETCA KOMIAKTHBIM.

8. Jloka3arb, 4TO JAHHOE TONOJOTNYECKOE TPOCTPAHCTBO SIBISETCS CBSI3HBIM.

9

2
. Haiitu npousBoanyo 1o t ot Bekrop-dyukuuu T (t) = (t —1)i + v+l 7-3k (7,7.k -

2
JMHENHO HE3aBUCUMBbIE, TTOCTOSIHHBIE BEKTOPHI)
10. KakoBo HEOOXOJMMOE M JOCTATOUHOE YCIOBUE, YTOOBI BekTop-Qyukims T (1) umena
MOCTOSTHHOE HaIlPaBJICHUE
11. KakoBO HEOOXOJIUMOE U IOCTATOYHOE YCIOBUE, YTOOBI B HEKOTOPOM UHTEpPBAJIEC
|[F(t)| = const
12.HaiiTu enuMHUYHBIE BEKTOPHI KacaTeIbHOM, TJTaBHOM HOpMad M OMHOpPMAIu KpPUBOMU
X =tsint, y=tcost, z=tl' B HaUaJse KOOPAUHAT:
I, +1, 2l 1+, — L+, -1,

Z T J3

F=

13. Harmcath ypaBHEHMsI KacaTeJbHOH IIOCKOCTH W HopMainu B Touke M (1, 3, 4)
x-1_ y-3_ z—4j

3 =2)
14. HaifTu TJIaBHBIC HaANpaBIICHWs M TJIABHBIC KPHUBHU3HBI MPSIMOTO TEIUKOMJIA X = UCOSV,

IIOBEPXHOCTH (6X +3y—-22-7=0,

y =usinv, zZ=av.
15.Hamucath ypaBHEHHE CONPUKACAIONIENCS IOCKOCTH KPUBOM X =cos®t, y =sin’t,
z=c0s2t B ee MPOM3BOJILHOM TOUKe (4(xcosz — ysint)—3z =cos2t).
16.CocraBuTh ypaBHEHHE KacaTeIbHOU TNIOCKOCTH K TOPY X = (1+5c0su)cosV,

y =(1+5cosu)sinv, z=5sinu B Touke M(u,v), 1151 KOTOPOA cosu:g, cosv:g O<u,v<g,

(12x+9y +20z -140 = 0).

17.HaiiTn o KakuM yTiioM MEpeceKaroTcs KpUBble U+v =0, U—Vv =0 Ha IPsIMOM IreJIUKOUIE
X=UCOSV, y=usinv, z=av.

18.Ha moBepxHOCTH X =U? +V?, y=U’-V?, z=Uv maHa Touka P(u=,v =1). BBIYUCIUTH
TJIaBHBIE KPUBU3HBI TOBEPXHOCTU B TOUKE P .

1
k1=—,k2=0j.

7.2. MeToauyeckne MaTepHaJibl, ONpeeJsONie MPOUEeAyPY OIEHMBAHUS 3HAHUIA,
YMEHUI, HABBIKOB U (MJHM) ONbITA JAeATEJbHOCTH, XAPAKTEPU3YKWIUMX ITalbl
(opmMupoBaHus KOMIIETEHIUIA.

O6I]_[PII>'I PE3YJIbTAT BBIBOJUTCA KaK HMHTCIpaJIbHAA OLCHKA, CKJIaJbIBarolnas M3 TCKYLICTO
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KOHTpoJtst - 50% u mpomexxyTouHoro koHTposs — 50 %.

Texkymuii KOHTPOJIb IO JUCLHUIIIIMHE BKIIIOYAET:

- TIocelIeHue 3aHaTul - 10 6ayuios,

- y4acTHE HA MPAKTHYECKUX 3aHATHAX -30 Oamios,

- BBIIIOJIHEHHE J1Ta0OPATOpHBIX 3a1aHuil — 30 6aos,

- BBIIIOJIHEHUE TOMAIIHUX (ayIUTOPHBIX) KOHTPOJIBHBIX padoT - 300as10B.
IIpoMeKyTOUHBIN KOHTPOJIb IO JUCLUIIIIMHE BKIIFOYACT:

- ycTHBIN omnpoc -50 6aos,

- IMCbMEHHAas KOHTPOJIbHasA padoTa -50 6amios,

8. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOH Y4eOHOH JMTEepaTypbl, HEOOXOAUMON IS
OCBOCHUS JUCHUILIMHBI.

Ocnognasn

1) BBenmenue B Tomojoruioo : [yued. mocobue juis BYy30B 1o crerl. "Maremartuka' /
O.I".bopucosuy, H.M.bausnusakos, S.A.M3pannesuu, T.H.@omenko]. - M. : Beicii.
mkoia, 1980. - 295 c. : . ; 22 cm. - bubaumorp.: ¢. 283-287. - Yka3. UMeH., IpeaM.: C.
288-292 . - 0-75.

2) Mumienko, Aunekcannp CepreeBud. Kypc auddepeHnmnaipbHOH TreoMeTpuun
TOIOJIOTHY : [JJ1s1 ME€X.-MaT. criell. yH-ToB| / Muiienko, Anekcanap Cepreesuy, A. T.
®domeHko. - M. : @akropuan-mipecc, 2000, 1980 (U3g-8o MI'Y). - 432 ¢. : . ; 22 cMm.
- 1-30.

3) Ioropenos, Anekceit BacunbeBuu. Jluddepennnanpaas reomerpust : [y9eOHHK IS
CTYJICHTOB MaTeM. CIiell. YH-TOB U nej. uH-1oB | / Iloropenos, Anekceit BacuibeBuu. -
N3x. 6-e, crepeotun. - M. : Hayka, 1974, 1969. - 176 c. ; 19 cm. + ¢ gepr. - 0-28.

4) Coopuuk 3amgau no auddepenimanpioi reomerpun: I[lo crnem. "matemaruka" / mon
pen. A.C.®enenko;[1.B.beavko. B.M.Benepuukos, B.T.BonneeB u nap.]. - 2-e usn.,
nepepal. - M. : Hayka, 1979. - 272 c. : un. ; 21 cwm. - [Ipeam. ykasz.: ¢.266-272. - 0-65.

5) Maundpeno I1. 1o Kapmo uddepennumanbHas reOMETpUsi KPUBBIX M MMOBEPXHOCTEH
[DnexkTponnsil pecypc]/ Maudpeno I1. 1o Kapmo— DnekTpoH. TEKCTOBbIE TaHHBIC.—
MockBa, MxeBck: PerymspHas u Xxaorudeckas AWHAMUKa, VKEBCKMHA HMHCTUTYT
KOMITBIOTEPHBIX ~ uccaenoBanmii, 2013.— 608 c— Pexum  pocryna:
http://www.iprbookshop.ru/28887.html.— DBC «IPRbooks» (25.05.2018)

Hononnumenvnasn

6) JyOoposuH, bopuc AnatonseBud. CoBpeMeHHast reoMeTpHst : METObI M MPUIIOKCHHS.
T. 1 : 'eomerpus moBepxHoCcTeH, Tpynn npeodpazoBanuii u nosueit / lyoposun, bopuc
AnatonseBud ; C.II.LHoBukoB, A.T.®omeHko. - 5-¢ u3a., ucnp. - M. : Dauropuan
YPCC: obpocser, 2001. - 334 c. - ISBN 5-8360-0160-X : 0-0.

7) Nyoposun, bopuc AnatonbeBrd. CoBpeMeHHAss reOMeTpHUs : MeTOIbl M MPHITOKEHHSL.
T. 2 : TeomeTpust u Tomonorus MHOrooobpasuii / [[yoposun, bopuc AHatonbeBuY ;
C.I1.HoBuxkoB, A.T.®oMeHKO . - 5-¢ u3a., ucnp. - M. : Sautopuan YPCC: Jlob6pocser,
2001. - 293 c. - ISBN 5-8360-0161-8 : 0-0.

8) dy6posun, boprc AnaronbeBud. CoBpeMeHHasi TeOMETpHsl : MeTOMIbI M MPUIIOKEHUS.
T. 3 : Teopus romonoruii / [yoposun, bopuc AmnatombeBuu ; C.I1.HoBuKOB,
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A.T.®owmenko. - U3n. 2-e, ucnp. - M. : Dauropuan YPCC: Jlobpocser, 2001. - 286 c.
- ISBN 5-8360-0162-6 : 0-0.

9) Urnaroukuna JI.A. Tomosorus i1 6akagaBpoB MaTeMaTHKH [ DJIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ Wrnaroukmna JI.LA.— DIEKTpPOH. TEKCTOBbIE JaHHbIE.— M.:

[Tpomeret, 2016.— 88 cC— Pexum JOCTyTa:
http://www.iprbookshop.ru/58207.html.— DBC «IPRbooks» (25.05.2018)

9. Ilepevyenb pecypcoB HHGOPMALNMOHHO-TEJIEKOMMYHUKANMOHHO ceTn «HTEepHETY,
HEeO0XOAMMBIX /I OCBOCHUS IMCIUIINHBI.

Ne JIeKTPOHHBIH
Ha3zBanue Conep:xanue
aapec
1. Math.ru www.math.ru CaiiT mocBAIMEH MaTeMaTHKe (M MaTeMaThkaM. JTOT cailT —
JUI LIKOJBHUKOB, CTYJICHTOB, YUUTENeW W Ui BCEX, KTO
HMHTEpeCcyeTcs MaTeMaTHKOH. Tex, KOro HMHTepecyeT 30Ha
pOCTa COBPEMEHHON HAyKH MaTeMaTHKa.
2. Exponenta.ru www.exponenta.ru | Crygenram:
- 3alyCTUTh YCTAHOBIIEHHBIM y Bac mareMaTtuueckui mnake
BBIOPATh B CIIMCKE NMPHMEPOB, PEIICHHBIX B CPeJlle 3TOr0 IaKe?
MOIXOMSIINN ¥ PELIUTh CBOIO 33/1a4y 110 aHAJIOTHH;
IIpenopaBarensam:
- HCIIOJIb30BAaTh MaTeMaTHYECKHUE TTAKEThI ISl TOAJCPIKKH
Kypca JIEKLIUH.
BceMm 3anHTepecOBaHHBIM IOJIb30BATEIAM:
1. - MOXHO O03HAaKOMHUTBCS C TPHUMEpPaMU TPHUMCHEHU:
MaTeMaTHYECKHX ITaKeTOB B 00pa30BaTEIbHOM MpOLIEcCe.
2. — HaWTH JeMO-BEpCHM TIOMYJSIPHBIX MaTeMaTHYeCKHU:
MaKEeTOB, DIIEKTPOHHBIE KHUTH M CBOOOJHO PacHpOCTPaHSIEMBbI
MIPOTPaMMBI.
3. MartemaTuka www.mathematics. | y4eOHbIil MaTepHan 1Mo pa3iUyYHBIM pas3jeliaM MaTeMaTHKH —
ru anreOpa, IIaHUMETPHS, CTepeoMeTpusi, GYHKIUH, rpaduku 1
JIpyTHeE.
4. Poccuiickoe www.edu.ru (enepanbHbI 00pa30BaTEIHHBIN OPTAT: YUPEKICSHUS,
o0Opa3oBaHue. nmporpammsl, ctangaptel, BY3sl, Tectel EI'O.
5. | DriekTpoHHbIE http://elib.dgu.ru,
KaTaJoru http://edu.icc.dgu.r
Hayunoii u
oubmmoreku [I'Y
6. | O6mepoccuiickuii www.mathnet.ru | TTopTas, peaoCTaBiIsIeT pa3IuIHbIe BO3MOXHOCTH B TIOMCKE
MaTeMaTHYECKHH MHpOpPMaLUK 0 MaTeMaTHueckoi xu3Hu B Poccun [lopran
moptan (Math- COJICPIKUT pa3Jieiibl: )KypHAJIbI, BUICOTEKa, ONOIMOTEKA,
Net.Ru) TIePCOHANINH, OPTAHU3AINH, KOH(DEPECHIIHH.

10. Meroauyeckue yka3aHus JJisl 00y4al0UIUXCH M0 OCBOCHHUIO M CUUIIIMHBI.

VYyebnas nmporpamma no auddepeHmaibHON TeOMETPUH U TOMOJIOTHH pacipenesieHa
Mo TeMaM W M0 dYacaM Ha JIEKIHUH, TMPAKTHUYECKUE 3aHITHS; MPEIYCMOTPEHA TaKkKe
camocTosTeNbHas ydeOHas paboTa cTy/neHTOB. [lo ka0l TemMe mpenoaaBaTeNib YKa3bIBacT
CTyJICHTaM HEOOXOJUMYIO JINTEpaTypy (yueOHUKH, yuyeOHbIe MOCcOoOusi, COOPHUKHU 3aaad U
yIpaXHEHHI), a TaKKe COOTBETCTBYIOIIME TemaMm maparpadpl ¥ HOMepa YIPaKHEHUH U
3aad.
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CamocrosiTenpbHas padoTa CTYJEHTOB CKIJIAJIBIBAETCS W3 Pa0OTHI HAJ JEKIHSIMHU, C
y4eOHMKaMU, PENIeHUs PEKOMEHIYyeMbIX 3ajad, MOATOTOBKM K 3aIuTe J1abopaTopHBIX
paboT, a TakKe U3 MOJATOTOBKH K KOHTPOJIBHBIM pab0oTaM, KOJUTOKBUYMaM M C/Iade 3a4€TOB U
9K3aMECHOB.

[Ipu paboTe c JNeKuUMsIMH U y4eOHHKaAMU 0C000€ BHUMAHHME CIEAyeT YACIUTh
W3YUYCHUIO OCHOBHBIX TIOHATHUH MW ONPEACICHUM IO JaHHOMY pa3feny, a TaKke
OCOOCHHOCTSIM NMPUMEHEHHBIX METOJIOB M TEXHOJIOTHMH JOKa3aTelbcTBa TeopeM. PemieHue
JOCTaTOYHOIO KOJWYECTBA 3aJay MO JAHHOM TEeME IOMOXET TBOPUYECKOMY OBJIAJICHUIO
METOJIaMU JI0KA3aTeJILCTBA MATEMATUUYECKUX YTBEPKICHUIM.

ITocne u3ydeHMs: KaxI0W TEMbl PEKOMEHIYETCS CaMOCTOSTEIBHO BOCIIPOU3BECTH
OCHOBHBIC OTpesencHus, (GopMyIUpOBKH W JOKa3aTelbcTBa TeopeMm. [[ns camornpoBepku
PEKOMEHYETCSl TaK)K€ HCIOJIb30BaTh KOHTPOJBHBIE BOMPOCHI, MPUBOJUMBIC B yU4EOHHKAX
MOCJe Ka)XKION TEMBL.

OcHOBHAas 1IEJIb MPAKTUYECKUX 3aHITUN — MTOATOTOBKA CTYJEHTOB K CAMOCTOSITEIIbHON
paboTe HaJl TEOPETUUECKUM MATEPUAIOM U K PEIICHUIO 3a7a4 U YIIPaKHEHUIA.

Hucuunne  «AuddepeHunanbias reoMeTpusi U TOIOJOTHS» SBISIOTCS OCHOBHOM
0a30il Bcex cleuuaIbHbIX IUCUUIUIMH, U3ydaeMbIX Oyaymumu OakanaBpamu. Cnenuduka
JUCLUIUIMHS COCTOMT B TOM, YTO PAaCCMOTPEHHUE TEOPETUYECKUX BOIPOCOB 3/IECH TECHO
CBS3aHO C PELICHUEM IIPAKTUYECKUX 3a1a4.

Ha nekuusix oco6eHHO 601bII0€ 3HAaU€HUE UMEET pealln3alys CIAeAYIOMX 3a1a4:
1) rmyOokoe OCMBICITUBAHUE PsAJla TOHATUHN U MOJI0KEHHUH, BBEIEHHBIX

B TEOPETUYECKOM KYypCE;

2) pacKpbITHE NPUKIATHOTO 3HAYEHUSI TEOPETUUECKUX CBEJICHUI;

3) pa3BUTHE TBOPYECKOTO TMOJAXOJa K PEHICHUI0 NPAKTUYECKUX H HEKOTOPBIX
TEOPETUYECKUX BOIIPOCOB;

4) 3akperuieHHE TMOJYYEHHBIX 3HAHUM IMyTeM MHOTOKpPAaTHOIO MIPAKTUYECKOTO
HCIIOJIb30BaHU;

5) mpuoOpeTeHNE MPOYHBIX HABBIKOB TUIIOBBIX PACUETOB;

6) pacIMpeHue Kpyrozopa, mpuooOpeTeHNE TOJIC3HBIX CBEJICHHH, KAaCaIOIMXCS TEXHUUSCKUX
JAHHBIX PEATbHBIX OOBEKTOB M KOHKPETHBIX YCIOBUM UX IKCILTyaTaIUH.

Hapsiny ¢ mepeuucieHHbIMU BbIIIE 00pPA30BATEIbHBIMU IESIMHU, 3aHITHS TPECIEAYIOT U
BaXKHBIE TI€JIM BOCIIUTATEIILHOTO XapakTepa, a

UMEHHO:

a) BOCIIMTAHNE HACTOWYMBOCTH B JIOCTHKEHUU KOHEYHOMU 11ETIH;

0) BocMTaHKE AUCLUILIMHBI yMa, aKKYpaTHOCTH, TOOPOCOBECTHOTO

OTHOIIICHUS K padoTe;

B) BOCITUTAHNE KPUTUICCKOTO OTHOIICHUS K CBOCH JEATEILHOCTH,

YMEHUS aHAJTM3UPOBATh CBOIO PabOTy, HCKaTh ONITUMAJIBHBIN TyTh PEIICHUS,

HaXOJIUTh CBOW OIIMOKH M YCTPAHSITH HX.

MeToanyeckre peKOMEeHAAUA

JIns TOATOTOBKM K NPAKTHYECKMM 3aHATHSAM HYKHO HM3Y4YUTh CIIeAYIOIINE
JUTEPATypPHbIE HCTOYHUKHU!
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1. [lybposun b. A., Hosukog C. I1., @omenxo A. T. CoBpemenHasi reometpusi: MeToas! u
npuinoxenus. M.: Hayka, 1986.

2. bopucosuy IO. I'., bruznaxos H. M., Uspauneseuu A. A., Pomenxo T. H. BBenenue B
Tonojoruro. M.: Breicirag mkomna, 1980.

3. Muwenko A. C., @omenko A. T. Kpatkuit kypc nuddepeHnmaibHoi TeOMEeTpuu u
tononoruu. M.: ®USMATIIUT, 2004.

Pematp 3amaun v ynpakHeHUsI U3 3aJaYHUKOB
1. Muwenxo A. C., Conoswves IO. I1., Domenxo A. T. COOpHHK 3a/1a4 10O
muddepenunansHoit reomerpun u Tonosioruu. M.: ®USMATIIUT, 2004.

JUJis TpOBEPKU OCTATOYHBIX 3HAHWHN MCTOJIb30BaTh TECThl U BOIPOCAMU AJII CAMOIIPOBEPKH
JI7is OATOTOBKHM K 3K3aMEHY: MOBTOPHUTH JICKIIMOHHBIA MaTepual, MpOaHaTU3UpPOBATh
CIHCOK PEKOMEHJIOBAaHHOW JIMTEPATYphl, PEIINTh CAMOCTOSITEIBHO 33/aud M MPUMEPHI U3
yueOHoro nocooust Muwenrxo A. C., Conosves IO. II., @omenxo A. T. COOpHUK 3a7a4d 1O
muddepenunanbHoil reomerpun U Tonosioruu. M.: ®U3MATIINUT, 2004.

11. Ilepeyenbr MHPOPMALUOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX NPH OCYIIECTBJICHHUHU
00pa30BaTeJbHOIO Mpouecca Mo AUCHUIUINHE, BKJIKYas IepedyeHb NPOrpaMMHOIO
o0ecnevyeHns: M THPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBieHMU 00pa3oBaTeILHOTO Iporecca no auddepeHInaaTbHON TCOMETPUN
1 TOIIOJIOTUH PEKOMEHIYIOTCSI KOMIIBIOTEPHBIC TEXHOJOTUH, OCHOBAaHHBIC Ha OTEPaIlMOHHBIX
cucremax Windows, Ubuntu, Linux, npuknagaeie nporpammbl Mathcad, Matlab,
Mathematica, a Takxke caldThl 00pa30BaTENBHBIX YUPSKACHUH W  KYPHAJOB,
WH()OPMAITMOHHO-CITPABOYHBIC CHCTEMBI, dJICKTPOHHBIC YUCOHUKH.
[Ipu mpoBeCHUM 3aHATHIA PEKOMEHIYETCS HCIIOJIb30BaTh KOMIBIOTEPHI, MYJIbTUMEIUIHbBIE
MIPOCKTOPHI, HHTEPAKTUBHBIC SKPAHBI.

12. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl OCYILECTBJIEHHSI
00pa30BaTeJIbHOIO NMPoLecca Mo AUCHHUIINHE.

VYHuuBepcuteT o0agaeT T0CTATOUYHOM 062301 ayAUTOPUH 1JIsI MPOBEACHUS BCEX BUIOB
3aHATHH, MPEyCMOTPEHHBIX 00pa30BaTEIHLHOMN MPOrPaMMON JUCITUTUTMHBI MATEMATUYECKUM
ananu3. Kpome toro, Ha akyabTeTe 4 KOMIBIOTEPHBIX Kilacca M 4 y4eOHBIX Kjiacca,
OCHAIIIEHHBIX KOMIIBIOTEPAMHU C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTICUCHUEM U
MYJbTUMEIUA-TIPOCKTOPAMH.

B yHuBepcuTeTe uMeeTcsi He0OXOUMbIA KOMIUIEKT JUIIEH3UOHHOTO MPOTPAMMHOTO
oOecreueHusl.
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