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Pabouass mporpamma guctumuinHbel «JluddepeHnnanbHas TEOMETpUs U TOMOJIOTHS
cocrapneHa B 2022 roxy B coorBerctBuu ¢ TpedoBanusimu GI'OC BO mo HampaBieHuio

noaroroBku 02.03.01 MaremaTuka U KOMIBIOTEpPHBIE Hayku (YpOBEHb OakajiaBpuaTra) OT
23.08.2017 Ne 807 (c m3amenenusimu Nel456 ot 26.11.2020)

Pazpabotuuk: kadenpa nuddepeHiuaibHbIX YpaBHEHUN U (YHKIITMOHAIBLHOTO aHaJn3a,

ParumxanoB B.P., k. ¢.-M.H., 101IeHT: d@—ﬁ/’
<

Pabouas mporpamma TUCHUTUIMHBEI OA00pEeHa:
Ha 3acemanuu Kadenpsr  AY u DA ot «15» mapta 2022 r., mpotokon Ne 8

3aB. Kadenpoii @ il CupaxyauaoB M.M.
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Pabouast mporpamma AHMCHMIUIMHBI COIJIACOBaHA C Y4€OHO-METOAMYECKUM YIPABICHUEM
«31» mapra 2022 1.
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AHHOTauus padoyeil NPOrpaMMbl JTUCUHUILIHHBI

HNuctunnuna «uddepenimanbias reoMeTprus U TOMOJIOTH» BXOIUT B 0a30BYI0 4acTb
oOpasoBarenpHO Tporpammbl OakanaBpuara o Hampasieruio 02.03.01 Marematuka u
KOMIIbIOTEPHbIE HAYKH.

JlucuuIuiiHa peanusyeTrcs Ha ¢axyibmeme MAmeMamuku U KOMAbIOMEPHbIX HAYK
Kagheopoti ouggepenyuanvhvie ypasHeHus u QYHKYUOHATbHBIU AHATU3.

ConepxaHvue AUCHUILIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX TOIMOJIOTHYECKUMU
IPOCTPAHCTBAMH W HENPEPBIBHBIMH  OTOOPAXCHUSAMH  MEXKIYy HHUMH, TJAIKHUMH
OTOOpaXEHUSMH MW TIAIKUMH  OTOOpPaXEHUSIMH MEXIy HHMH, C Pa3JIMYHBIMU
nudepeHITaTbHO-TCOMETPUICCKUM  KOHCTPYKIUSIMU Ha TJAJKUX MHOTO000pa3usx, C
PHUMaHOBBIMH  TIpOCTpaHCTBamH, auddepeHnuaabHbiMd  GopMamMu  Ha  IJIAAKHUX
MHOT000pa3usix, CBA3HOCTSIM Ha MHOr00Opa3usix; 0oJiee KJIIaCCUUYECKHUE BOMPOCHI CBSA3AHBI C
PETYISIPHBIMA KPUBBIMH Ha TIJIOCKOCTH W TIPOCTPAHCTBE, PETYJISAPHBIMHU TOBEPXHOCTSIMHU B
TPEXMEPHOM MIPOCTPAHCTBE, MOHITUAMHU KPUBHU3HBI KPUBOW W MIOBEPXHOCTH.

JlucrumiiHa HarelieHa Ha (D OPMHUPOBAHKE CIEAYIOIIMX KOMITCTCHIIMA BBHITYCKHHKA!
yHusepcanvHas komnemenyus (YK): VK-1;
oowenpogeccuonanvras komnemenyus (OIIK): OIIK-1;
npogeccuonanvras komnemenyus (11K): I1K-1.

Hpenoz[aBaHHe JUCHUILIMHBI IIPCAYCMATPHUBACT IIPOBCACHHUC CIICAYIOIINUX BHIOB y‘Ie6HI>IX
3aHSATUM: JeKyuuU, npaKkmu4ecKue 3aHAmusl U CamocmosimeslbHasd pa60ma.

PabGovass mporpaMma IUCHUIUIUHBI MPETyCMATPUBACT TMPOBEJACHUE CIEIYIONIUX BUIOB
KOHTpOJII ~ ycneBaeMocTd B  (opme:  kKowmpoavHou  paboma U  KOMIOKGUYMA,
NPOMENCYMOYHBIU KOHMPOTIb 8 hopme 3auema U IK3AMeHa.

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

Cewmectp Yu4eOHble 3aHATHS dopma
B TOM 4HCIIE MIPOMEKYTOUHOM
KonrakTHas pabora odygarontuxcs ¢ npenonasarenem | CPC, B aTTecTanun
Bcero U3 HUX TOM (3aqu,
Jlexn | JlaboparopH | IIpaktnue | KCP | koncynp | HHCIC I[Hq)q)elfeHquOBa
17040 bI€ 3aHATHS CKHE Taluu 9K3aMCH HHBIM 3a9€T,
3AHATHS OK3aMCH
4 108 26 24 58 3auer
5 108 18 18 36+36 DK3aMeH
Hroro 216 44 42 94+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 OaKaaaBpOB MAaTEMAaTUKH — CUCTEMBbI 3HAHUN

e 00 OCHOBHBIX MpoOJEMax MaTeMaTHUKU, O COCTOSHUU W TEPCIEKTUBAX PA3BUTHUS €&
BAKHEMIINX HAIIPABJICHUN;
® 0 3HAYCHHH MAaTEMaTHKHU B IO3HAHUM (PyHIAaMEHTaJIbHBIX 3aKOHOB MUPA;
® 0 BaXHEMIUX acleKTax NPUKIAAHOIO UCIIOJIb30BAaHUS MAaTEMaTUUECKUX 3HAHUI.
[losTomMy menpi0 mpenojgaBaHusi JUCHHUIUTUHBL «JluddepennnanbHas TeoMeTpus U
TONOJIOTHSD SBIIAETCSA:

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

2) BOCIHTAHWE U PA3BUTUE UX MATEMATHYCCKOU KYJIbTYPHI;

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

Bmecre ¢ TeMm, usydenune aucuumuimHbel “‘/luddepennmanbHas reoMeTpuss U TOMOJIOTHS
IIPECIIENYET U CIAEAYIOIIHNE YACTHBIE LIEIIN:

1) oOecrnieueHHEe MOHATUIHON 0a3bl Il M3YYCHHS JAPYTHX MPEIMETOB, MCIIOIb3YIOIIHX
rE€OMETPUIO U TOMOJIOTHI0 B KAUECTBE MOCTABIIMKA HEOOXOIMMOTO MaTeMAaTUYECKOTO
anmnapara (MaTeMaTH4eCKHit u (GYHKIIMOHATBHBIN aHanms, Teopus
nuddepeHunanbHbIX ypaBHEHUH, TeopeTHdecKkas (U3HKa, T€OMETPHUS «B LIETOMM,
anreOpanueckass u auddepeHuHaTbHAsS TOMOJIOTUS W Jp.), W JaJIbHEUIIEero
CaMOCTOSITEJIbHOTO N3YYEHUSI MAaTEMAaTUKH;

2) BOCIHTAHHE U PA3BUTUE X MATEMATHYCCKOU KYJIbTYPHI;

3) oco3HaHHME UMU MPUKIIAJHOTO XapaKTepa MaTEeMaTHKH B IIEJIOM U TU(PEpeHIIMATEHON
Tr€OMETPUU U TOMOJIOTUU B YACTHOCTH.

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

5) CONpOBOXKJCHUWE TEOPETUYECKOrO MaTepualia pa3sHOOOpa3HbIMH  3ajJa4aMd U
YOPaXHEHUSMHU ISl CAMOCTOSITEIBbHOTO PELICHUs], MO3BOJISIIOIIUMU 00Jiee TITyOOKO
MIPOYYBCTBOBATh TEOPETUYECKUE TOJIOKEHUSI AUCUUILIMHBI U Pa3BUTh y CTYJIEHTOB
HABBbIKM CaMOCTOSITENIbHOU pabOTHI.

2.Mecto nucuuiuiuabl B cTpykrype OOII 6akanaBpuara

JuctunHa OJuggepenyuanvras ceomempus u MONoao2usi BXOIUT B 0a30BYI0 4acTh
oOpaszoBaTeapHOM IIporpaMMbl 1o HanpasiaeHuto 02.03.01 Mamemamuka u komnvromepHbie
HayKu

Knaccuueckass BeTBb MaTeMaTHKu — AuddepeHuuaibHas TeomMeTpus — U Ooiee
COBpPEMEHHAsi MaTeMaTH4yecKasi JUCLHUIIJIMHA — TOHOJOTHS — SBJSIFOTCS TEMH, CBSI3aHHBIMU



Mexay coOoll pa3zenaMy COBPEMEHHOW MaTeMaTHKH, 0€3 3HaHUS KOTOPBIX HEBO3MOXKHO
Mpe/ICTaBUTh KBATU(UIIUPOBAHHOTO OaKajaBpa—MaTeMaTHKa.

CoBpemennble nuddepeHIanbHas TeOMETpUss M TOMOJOTHS HCIONb3YIOTCS Kak s
pEIICHUsI TEOPETUYECKUX BOMPOCOB MATEeMAaTHKH, TaK W JJS PEIICHUs MPUKIATHBIX
MaTeMaTUYECKUX 3a/a4.

Tomonorus kak Hayka, H3y4arouiasi IOHSATHE HENPEPBIBHOCTH, SIBJISETCS OJHOM U3
(yHIIaMEHTaIbHBIX HAayK, JIEXKAIIUX B OCHOBE MaTEMaTHUKH, [0 KpailHE Mepe, B OCHOBE TEX
e€ pa3lenoB, KOTOpPbIE CBSI3aHbI C HENPEpbIBHOCTHIO. CIoJa BXOJAT MaTeMaTHUYECKUN U
(YHKIMOHAJIBHBIA aHaJIN3, I'€OMETpUs, YAaCTHUYHO ajiredpa W MHOTUE JpPyTrHe pasJelbl
maTeMaTuku. [IOCTOSHHBII MHTEpPEC K TOIMOJIOTMU BBI3BAH MOTPEOHOCTHIO MAaTEMaTHKOB B
cBOOOJHOM BIaJeHHH Haubonee oOmMMH (yHIAMEHTAIbHBIMU HJESIMH MAaTeMaTUKH,
00ecneunBarOIUMU €€ €INHCTBO.

Bcé 370 noka3biBaeT BaXKHOCTh U aKTyaJIbHOCTh W3y4YeHUs JuddepeHInanbHOi reoMeTpun
¥ TOTIOJIOTHH JIJIsl TOJATOTOBKY KBaM(UIMpoBaHHBIX OakanaBpoB mo Hampasienuto 02.03.01
MaTtemaTHKa H KOMIILIOTEPHbIE HAYKHU.

UteHue Kypca HpeArnoJiaraeT 3HaKOMCTBO C AHAJUTUYECKOW TeoMeTpuel, anreOpoi u
MaTeMaTUYECKUM aHaJTU30M.

3. Komnerenunu o0y4yammerocs, popmupyembie B pe3yibTaTe 0CBOCHHUS TUCHUILINHBI
(nepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHMS).

Kox u HaumeHoBaHue Kox u HaumeHoBaHMe Ilianupyembie IIpouenypa ocBoenust
KOMIIeTeHIIMH U3 HHANKATOpA pe3yabTaThbl 00y4eHust
oI11on AOCTHKEHHU S
KOMITeTeHIH
YK-1 YK-1.1. 3naer: Koncnektuposanue n
CrocoOeH OCYIIECTBIATh | 3HAST HPUHIUIIBI CTPYKTYpY 3a1a4 B npopaboTKa
MOUCK, KPUTHUECKUN cbopa, orbopa u 001acTH MaTeMaTHKH, JIEKIIMOHHOTO
aHalM3 W CUHTE3 00001IeHsI MHPOPMAITUK | TEOPETHUECKOW MEXaHUKU U | MaTepuaa.

nH(pOpMAIUH, TPUMEHATH
CHCTEMHBIHN TIOIXO IS
pelieHus TOCTaBICHHBIX
3a7a4

¢u3uKwH, a TakKe 6a30BBIE
COCTABIISIIONINE TAKHUX 3a]1ad.
Ymeer:

aHAITU3UPOBATh

MOCTAaHOBKY JAHHOM
MaTeMaTHUYeCKOM 3a7auu,
HEOOXOUMOCTbH U (TN )
JIOCTaTOYHOCTH MH(POPMAIUU
JUTSL €€ PEIICHNSI.

Baageer:

HaBBIKaMU cOopa, 0TOopa u
00001IeHNsT HAayYHOH
nHbOpMaIH B 001aCTH
MaTeMaTHYECKHX

IHUCILATLIMH
VK-1.2. 3Haer:

YMCCT COOTHOCUTH HpI/IHHI/IHLI MaATEMATHYCCKOT' O
Pa3HOPOIHBIC ABJICHHS U MOJICTUPOBAHMS
CHUCTEMAaTU3UPOBAThH UX B Pa3HOPOJIHBIX SBJICHUM,
pamMkax u30paHHBIX BUJIOB | CUCTEMAaTU3AlUN

podeCCHOHATEHOM
JIESATEIILHOCTH.

Hay9IHOH MHGOPMAIINH B
o0nacTu MaTEeMaTUKA U
KOMITBIOTEPHEIX HaYK.

VYyactre B IpaKTUIeCKIX
3aHgTuax. Iloaroroska
pedeparos.
CaMocTosTenbpHas
pabora.
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YmMmeer:

CHUCTEMHO MOJIXOIUTh K
pElIeHUIO 3a/1a4 Ha
Pa3HOPOJIHBIE SIBICHUS B
00acTi MaTEMaTHUKH 1
KOMITBIOTEPHBIX HAYK.
Baaneert:

HaBBIKAMH CHCTEMATH3aLUU
Pa3HOPOHBIX SBJICHUN
MyTeM MaTeMaTHUYeCKUX
HWHTEPIPETAINI U OIIEHOK

YK-1.3

NMmeet nmpakTudecKkuit
OTIBIT PabOTHI C
HH()OPMAITHOHHBIMHA
WUCTOYHUKAMH, OITBIT
HAYYHOTO TOWCKA,
CO3J1aHMsI HAyYHBIX
TEKCTOB.

3Haer:

COBpEMEHHBIE METOIbI cOopa
W aHaNn3a Hay4HOTO
MmaTepuaia ¢
WCTIOJIb30BaHHEM
WHPOPMALTMOHHBIX
TEXHOJIOTHIT; OCHOBHEIC
METOJIBI PabOTEHI C pecypcaMu
cetu HTEpHET.

Ymeer:

IPUMEHSTh COBPEMEHHbIE
METO/BI U CPE/ICTBA
ABTOMAaTH3UPOBAHHOTO
aHaJIM3a U CUCTEeMaTU3alin
HaYYHBIX JaHHBIX;
MPaKTUYECKH MCIOIb30BaTh
Hay4YHO-00pa30BaTeIbHBIE
pecypcsl MaTEpHET B
HaYYHBIX MCCIIEJIOBAHUSIX U B
JIeSITeIBbHOCTH Tearora.
Baapeer:

HaBBIKAMU HCTIOIH30BaAHUS
WHPOPMAITMOHHBIX
TEXHOJIOTHH B OpraHU3alux
Y IPOBEACHUHU HAyYHOT'O
WCCIIE/IOBaHNS; HABBIKAMH
WCIIOJIb30BaHUS
COBPEMEHHBIX 0a3 NaHHBIX;
HaBBIKAMU MPUMEHEHHS
MYJIbTAMEIUHHBIX
TEXHOJIOTHH 00pabOTKH 1
npeJICTaBICHUS
WHQOPMAIIK; HABBIKAMH
ABTOMaTH3aLUU
MOJTrOTOBKHU TOKYMEHTOB B
Pa3INYHBIX TEKCTOBBIX
rpauUeCcKuX peaaKTopax.

OIIK-1

CriocobeH nMpuMeHsTh
(dbyHIaMeHTabHbIC 3HAHUS,
MOJIy4eHHBIE B 00JIaCTH
MaTeMaTHYECKHUX U (MJIH)
€CTECTBCHHBIX HAyK, U
UCTIONIb30BaTh UX B
npodeccuoHaIbHON
IEATeTLHOCTH

OI1K-1.1.
O6mnamaer 0a30BBEIMHU

3HaHUAMMU, IMOJTYYCHHBIMU

B 001acTu
MaTEMaTHYECKUX

u (Wm)
€CTECTBEHHBIX HAyK

3Haert:

TEOPETUIECKHE OCHOBBI
0a30BbIX MAaTEMATHIECKHUX
JUCIIUATUTAH
(MaTeMaTHYeCKOTO aHaJIH3a,
KOMITJICKCHOTO U

(G YHKITMOHAIBHOTO aHAJIN3a,
anreOpbl, aHATUTUICCKOM
TEOMETPHH,
nubdepeHInanbHOR

KoHncnexktupoBanue u
mpopaboTka
JICKITHOHHOTO
Marepuana.

YcTHbIi omnpoc.
Komnnoksuym.
KonuTponbHas pabora
CamocrosiTenbHast
paborTa.




Te€OMETPUHU U TOTIOIOTHH,
nuddepeHInanbHBIX
YpaBHEHUH, TUCKPETHON
MaTeMaTHKH
MaTeMaTHICeCKOM JTOTHKH,
TEOPHH BEPOSITHOCTEH,
MaTeMaTHYECKOH CTaTHCTHKH
U CIIy4ailHbIX IPOLECCOB,
YHCICHHBIX METO/IOB), &
TaKXe TEOPETHUECKON
MEXaHUKH, (YU3UKH.

Ymeer:

perarhb 3a7a4uu, CBI3aHHbIE C
HCCIIEOBAHUEM CBOWCTB
(GYHKIMA 1 UX
MPOU3BOJHBIX, C
WHTETPUPOBAHUEM, C
M3y4YEeHUEM
(yHKIIMOHABHBIX PSAJIOB, C
T pepeHInATEHBIMA
YpaBHEHUSIMH, C YHCICHHBIM
penieHnemM

T pepeHInATEHBIX
YPaBHEHUH, C
anredpandecKiuMH
YpaBHEHUSIMHU U UX
CHUCTEMaMH.

Baapgeer:

0a30BBIMH METOHAMH
COBPEMEHHOT0
MaTEeMaTHYECKOTO aHAIH3a
o

WCCJIEIOBAHHUIO
MaTeMaTHYECKHUX H
€CTeCTBEHHOHAYYHBIX 33j1a4

OIIK-1.2.

YMeeT ncnonb30BaTh UX B
npohecCHOHANBHOMN
JIeSITEIbHOCTH

3Haer:

CIIOCOOBI HCITOIB30BAHUS
3HaHWUU B Pa3IUIHBIX
0o0nacTsIx MaTeMaTuKy pu
peIHeHI/II/I KOHerTHBIX
3a1a4 B 00JIaCTH MaTEMATUKHA
M €CTECTBEHHBIX

HayK.

Ymeer:

MIPUMEHATH PA3INIHBIC
METO/IbI COBPEMEHHOTO
MaTEMATUYCCKOT O

aHaIM3a [0 UCCIIEI0BaHHIO
MaTEMaTUYECKUX U
eCTeCTBeHHOHayT-IHBIX 3a71a4.
Baaneet:

HaBBIKAMU PUMEHEHUS
METOJIOB OBPEMEHHOTO
MaTeMaTU4YECKOIo aHajan3a
MIPH PEIICHUN KOHKPETHBIX
3a7a4 B 00JIaCTH MaTEMAaTHKH
1 €CTECTBEHHBIX HAYK




OIIK-1.3. UmeeT HABBIKH
BbIOOpA

METOJIOB PEIICHUs 3a1a4
podeCCHOHATTEHOM
JIeSITEIbHOCTH Ha OCHOBE
TEOPETUYCCKUX 3HAHHM

3Haer:

pasITUIHBIC METO/IBI
COBPEMEHHOTO
MaTeMaTHYECKOIr0 aHajan3a
10 UCCIIEA0BAHHUIO
MaTeMaTUYECKUX U
€CTECTBCHHOHAYYHBIX 33]1ad.
Ymeer:

KOPPEKTHO BBHIOpATh METOJIBI
pelieHus

KOHKPETHOH 3a/1auu B
0071aCTH MaTEMaTHUKU U
€CTECTBCHHBIX HayK.
Baaneer:

HaBBIKaMH BBIOOpA

METOJIOB PEIICHUs 3a/1a4
COBPEMEHHOT0
MaTEMaTHYECKOIr0 aHaan3a

IK-1.

Criocoben
JEMOHCTPHUPOBATH 0A30BEIE
3HAHUS MATEMAaTHYECKUX U
€CTCCTBCHHBIX HAYK, OCHOB
IIPOrpaMMHUPOBAHUS U
WH(OPMAITMOHHBIX
TEXHOJIOTUH

I1K-1.1.

Obnanaer 6a30BBIMU
3HAaHUSIMH, T10JTy4YCHHBIMU
B obJsiacTH
MaTeMaTHYeCKUX U (MJIH)
€CTEeCTBEHHBIX HayK,
IPOTrPaMMHUPOBAHUS U
WH(POPMAITMOHHBIX
TEXHOJIOTHH.

3naer:

OCHOBBI MaTEMaTHYECKOT'O
aHaJIM3a U Pa3INIHbIC
TPUITIOKESHUS

T PepeHINATEHOTO H
WHTETPAIBHOTO UCUUCIICHUS
B MaTEeMaTHYECKUX U
€CTECTBEHHBIX HayKax;
COBpPEMEHHBIE SI3BIKU
HpOrpaMMHUPOBAHHS U
COBPEMEHHBIE
WHQOPMaIMOHHEIE
TEXHOJIOTHH.

Ymeer:

NPUMEHSTh

T pepeHnuaIbLHOE U
MHTETPAIBbHOE UCUYUCICHUS
JUISL pEILICHUS] PA3THIHBIX
3a]]a4 MaTeMaTHIECKUX U
€CTECTBEHHBIX

HayK; COCTaBIIATh
MporpaMMBbl Ha
COBPEMEHHBIX SI3bIKaxX
IPOrpaMMHUPOBAHHSI.
Baapeer:

0a30BBEIMH METOLAMU

I epeHInATBEHOTO 1
MHTErPaIbHOTO UCUUCIICHNH;
HaBBIKAMU
POrpaMMHUPOBAHUS Ha
COBpPEMEHHBIX

SI3BIKAX.

TIK-1.2.

YMeeT HaXOIUTh,
(hopMyIIMpoBaTh U pemiaTh
CTaHJapTHEIC 337]a9H B
COOCTBEHHOM HAYIHO-
HCCIICI0BATECILCKOM
JIeSITCIIBHOCTH B
MaTeMaTUuKe 1

3naer:

001acTH MIPUMEHEHUS
IuQepeHInaTBEHOTO 1
HHTETPATBHOTO HCUUCIICHUS;
Pa3IMYHbIE A3BIKA
MPOrpaMMHUPOBAHUSI.
Ymeer:

pelIaTh 331341, CBA3aHHBIE:

KoncnexktupoBanue u
npopaboTKa
JIEKLIMOHHOTO
MaTepHaa.

YcTHBIM ompoc.
Komnoxsuym.
KonTponbnas pabora
CamocrosiTenbHast
pabora.




uHPOpPMATHKE.

C UCCJIEI0BAaHUEM CBOMCTB
GYHKIMH 11X
MPOU3BOHBIX, C H3YYCHHEM
(YHKIIOHAIBHBIX PSJIOB, C
OIIEHKOM MOTPenIHOCTH
anmpoKcuMaIu QyHKIui;
MPUMEHSATH PA3JINIHBIC
SI3BIKH ITPOTPAMMHUPOBAHUS B
YUCJIICHHOM aHaIn3e.
Baageer:

MeTOoaMHu
nddepeHTHaTEHOTO
WCYHMCIICHHUS JTSI
WccienoBaHns GYyHKIUH 1
HABBIKAMH TPUIIOKEHUS
HWHTCTPAIbHOI'0 NCYNUCIICHUA
K TeoMeTpuH, pusuke

I1K-1.3.
Nwmeer mpaktuy
OIIBIT HAYYHO-

3naer:
eCKHI METO/Ibl HCCIIEIOBAHUS
(GYHKIUH ¢ TOMOIIBIO

HCCIIEI0BaTEILCKOM IIPONU3BOAHBIX, BBIYUCIICHUA

JIeATETLHOCTH B
MaTeMaTHKE U
UHQOpMaTHKE

HWHTETPAJIOB; METOJIBI
HCCJICIOBAHUS CXOAUMOCTH
PAA0B; YUCICHHBIC METOIbI
aHaJN3a; COBPEMEHHbBIS
WH(POPMAITIOHHBIC
TEXHOJIOTHH.

Ymeer:

MIPUMEHSATH METOIBI
UCCIIeI0BaHUs YHKIIHIM C
MTOMOIIIBIO MPOU3BOHBIX,
BBIYMCIICHUS UHTETPAJIOB U
METO/IbI UCCIICIOBAHUS
CXOJMMOCTH PSZIOB B
YUCIIEHHOM aHAIIN3e C
WCTIOJIb30BaHHEM
COBPEMEHHBIX
MH(POPMAITUOHHBIX
TEXHOJIOTHM.

Baageer:

HaBbIKAMH PEIICHUS 3a1a4
YHCIEHHOT'O aHaIIn3a C
MCIOJIb30BaHMEM METO/IOB
T PepeHIINATEHOTO H
WHTETPATLHOTO NCYHCICHUN

4. O0beM, CTPYKTYpa M coJiepKaHNe TUCHUILUIUHBI.

4.1. O6beM TUCHUILUIMHBI COCTABISET 3a4eTHBIX €AUHUI] 6, aKaJIeMHUYECKUX JacoB 216.
4.2. CTpyKTypa IUCUUTUINHBI

Ha3zpanus pa3saejoB U
TEM TUCIHUIIINHBI

Cemect
Henensn
cemecTp

AyAUTOpHBIE 3aHATHUS, B TOM
yuciae

Camoct
OSIT.
paborta

@opMBI TEKyILIEro
KOHTPOJIA
ycIeBaeMoCTH (no




Heldenam cemecmpa)
s || La| at @opua
= g E sE| E= NPOMEeKYTOUHOI
= Sz | €% g z aTrecTauuu (no
= = R al =S cemecmpanm)
Yemeepmuouii cemecmp
Moayasb 1. Teopusi KpUBBIX
Bcezo no mooynio 1 4 12 12 12 Kontponpnas
paboTa, KOJUTOKBUYM
1. Ilpenmer u meTox 4 2 2
IuddepeHnnansHOR
TEOMETPHH.
TlonsiTue KpUBOIA.
2. InvHa ¥ KpUBHU3HA 4 6 6 4
KPHUBOM.
3. Kpyuenne kpuBoii. 4 4 4 4
Dopmynsl Opene
Monyas 2. Teopusi noBepxHocTeii
Bcezo no mooynio 2 6 6 24 Kontponbuas
paboTa, KOJITOKBUYM
1. IloHsATHE TOBEPXHOCTH. 4 2 2 4
Perynsipable MoBepXHOCTH
2. BHyTpeHHsIs1 reoMeTpus 4 4 4 20

MOBEPXHOCTH

Moayasb 3. BHeninsiss reomeTpusi

noBepxHoctu u auddep

CHIHAJbHOC HCYHUCTICHHUE

HA IMMOBEPXHOCTH

Bcezo no mooynio 3 8 6 22 Kontponbuas
paboTa, KOJIOKBUYM

1. Bropas 4 2 2 6

(dhyanameHTanpHas popma

TIOBEPXHOCTH.

2. I'maBHBIE U rayccoBa 4 2 2 6

KPHMBHU3HBI TOBEPXHOCTH

3. duddepennmansaoe 4 2 2 6

UCUHUCIICHHE Ha

HOBEPXHOCTH

4. YpaBuenue ['aycca- 4 2 0 4

ITerepcona-Konarnu-

Maiinapau

HUTOI'O 3a 4 cemecTp 26 24 58 3a4yer

Ilamvrii cemecmp

Moayas 4. O611asi TONOJOTUS M IJ1aJKHe MHOT000pa3usi

Bcezo no mooynio 3 5 10 10 16 Kontponbhas
paboTa, KOJJIOKBUYM

1. Metpuueckue u 5 2 2 4

TOTIOJIOTHYECKUE

POCTPAHCTBA

2. HenpepsiBHBIE 5 2 2 2

O0TOOpaKEHUSI.

I'omeomopdu3msbl

3. I'magkue MHOTO0Opa3mMs 5 2 2 4

U IJ1aJJKUe 0TOOpaKeHHs

4. KacarenbHas MI0CKOCTh 5 2 2 4

B TOYKE IJIIKOTO

MHOT000pa3us

5. BnoxeHnnsle 1 5 2 2 2

NOrpy>KEHHBIE

MHOT000pa3us
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Moayas 5. Inddepenunanbubie popmbl

Bcezo no mooynw 5 5 8 8 20 KonTponbHas
paboTa, KOJIIOKBUYM

1. Tuddepenunansaoie 5 2 2 6

(hopMBI

2. UaterpupoBanue 5 4 4 8

JuddepeHInanbHbBIX GopM

3. Onepanuu Hax 5 2 2 6

nddepeHIHaTEHBIMI

hopmamu

Moayab 8 IlpomexxyTouHasi aTTecTALMS

[TonroToBka K 3K3aMeHY 36 9K3aMeH

HUTOI'O 3a 5 cemectp 18 18 36+36

HUTOr'O 44 42 94+36

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

4.3.1. Cooepircanue 1eKYUOHHBIX 3AHAMUNL RO OUCUUNIUHE

Yemesepmulii cemecmp
Monayas 1. Teopus kpuevix

Tema: Ilpeomem u memoo oughpepenyuanvnoii cecomempuu. Ilonamue Kpueoii.

> Jlexmms Ne 1. Tlpenmet u meton auddepeHmansHOM reOMeTpHH.
o [Ipeomem u ucmopus kiaccuyeckou oughghepenyuanbHou 2eomempuul.

Bexmop-gynxyuu cxanapnoeo apeymenma

Tema: /[nuna u Kkpueuzna Kpueoi

» Jlexuus Ne 2. TloHsTHE KPUBOH.
o TpyoHocmu, ceszanHbvle ¢ onpeoesenuem NOHAMUsL KPUGOU
o PecynapHule Kpugbie
e Kacamenvnas Kk Kpugoti

» Jlexuus Ne 3. EcrecTBeHHas TapaMeTpH3aIlis peryIsipHON KPHBOM.

o EcmecmeenHas napamempusayusi pecyisapHou Kpusoti
o [Ipumepsl ecmecmeeHHbIX nepenapamempusayuti
o J[nuna xpusou

» Jlexmus Ne 4. ITnockue KpuBsbIe.
e [Inockue Kpusbvle
e Cnocobwi 3a0aHusi NIOCKUX KPUBLIX

11

0630p npobnem u memo0oos cospemeHnol OupghepeHyuanbHol ceomempuu

Henpepuvignocmo u ougpepenyupyemocms 6ekmop-gpynkyuu CKaiapHo20 apeymMeHma.




o Kacanue nnockux xpusbvix. Ocubarowue
o Kpueusna nnockoii Kpugoti
o Dopmynvt Dpene 015 NIOCKUX KPUBHIX

Tema: Kpyuenue kpueoii. @opmynvt Opene

» Jlexums Ne 5. [IpocTpaHCTBEHHBIE KPUBBIE.

Cnocobvl 3a0anusi nNPOCMpPanCmMBeHHbIX KPUBHIX

o Kpususna u kpyueHue npocmpaHcmeenHulX KPUBbIX

bazuc @pene (ecmecmeennwiii mpexepanHuk npoCmpaHCmeeHHoU KpUueotl)
Dopmynvl Ppene 01 NPOCMPAHCMBEHHOU KPUBOTL

> Jlexums Ne 6. JlokanpHOE CTpOEHUE KPUBOM.

o Cmpoenue Kpusotl 801u3u 00bIKHOBEHHOU MOYKU
Deonroma.

Deonveenma

Kpusvie 6 N-meprom esxnudosom npocmparcmee.
bazuc @pene kpusoii ooweco suda

Ypasnenue @pene kpusoti obueco euda

Monyas 2. Teopusa nosepxnocmeii
Tema: Ilonamue noseepxnocmu. Pecynapuwvie nogepxnocmu

» Jlexuus Ne 7. TloHsTe TOBEPXHOCTH.
o [lonamue nogepxnocmu.
e Cnocobwi 3a0aHus no8epxHOCmu
o PecynsipHule nosepxHOCMU
o [Ipumepvl nosepxrHocmeil

Tema: Buympennsn ceomempus noeepxHocmu

» Jlexuns Ne 8. BHYyTpeHHSSI TEOMETPUS TOBEPXHOCTH 1.
o Kacamenvnas niockocms k noeepxHocmu.
o Kacamenvnoe pacciloerue nosepxnocmu
o [lepsas keadpamuunas popma nosepxHOCmu Kax cnocoo 8bl4UCIeHUsl CKANAPHO2O
np0u3eeOeHuﬂ KacamejlbHblX 6EKmopo6 NOBEPXHOCMU.

» Jlexuus Ne 9. BHyTpeHHSS TeOMETPHS TIOBEPXHOCTH 2.
o J[nuna Kpusou Ha noBepxXHOCMU.
o Venwl Ha noeepxHocu
o [Inowaows nosepxnocmu.
o 30mMempuyHocmv nogepxHocmel.

Monyab 3. Buewinan ceomempus nosepxnocmu u oughghepenyuanvrnoe ucuucienue Ha
noeepxnocmu
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Tema: Bmopas pynoamenmanvnan popma nosepxnocmu

> Jlekuus Ne 10. BHemHsis reomeTpusi moBepXHOCTEN 1.
e HopmanwvHoe eayccogo noie.
o Jlugghepenyuan nopmanvroco omobpasiceHus
e (OcCHOBHOU onepamop No8epxXHOCMU
e Bmopas ¢ynoamenmanvuas popma nosepxHocmu

Tema: I'nasnvie u 2ayCCo6bl KpUGU3Hbl NOBEPXHOCMU

» Jlexuus Ne 11. BHemHss1 reoMeTpusi MOBEPXHOCTEN 2
o [asuvie KPUBU3HbL NOBEPXHOCMU.
L4 Fayccoea KpUueu3Ha noO6EPXHOCMuU.
o [asuvie Hanpaejierusl n06epXHocmu

Tema: /lughpepenyuanvrnoe ucuucienue Ha nogepxHocmu

> Jlexmus Ne 12. luddepennmanbHoe ucurcieHue Ha MOBEPXHOCTH |
e [Ipouseoomnsvie 6A3UCHBIX BEKMOPO8 NOBEPXHOCTU.
o Koaguyuenmol césaznocmu nosepxHocmu

Tema: Ypaenenue I'aycca-Ilemepcona-Kooauyu-Maiinapou

> Jlexuums Ne 13. JluddepenimanbHoe MCYUCICHUE HA TIOBEPXHOCTH 2
e Vpasuenue I'aycca-Ilemepcona-Kooayyu-Maiinapou.
e Tenszopwvl Ha NOGEPXHOCMU

Ilamwiii cemecmp
Monayasb 4. Oouas mononozus u 2n1adKkue MH02000pazus

Tema: Memputtecxue U monoJjiocuuecKkue npocmpancmea

» Jlexuus Ne 1. Metpudeckue u Tononorunueckue npoctpanctsa (TIT).
o Mempuueckue u mononozuueckue npocmparcmea (T11).
o Omxpvimsie u 3amMKHymole MHodxcecmea 6 T11.
e Omnowenue mouka-mHodxcecmea ¢ T11

Tema: Henpepovignvie omooparceHus u 20meomoppusmol

» Jlexuus Ne 2. HenpepbiBHBIE OTOOpayKEHUSI.
o Henpepuvignvie omoodpascenusi mexcoy TI1.
o Kpumepuu nenpepulgHocmu omoopasiceHus
o ['omeomopghuzmol u comeomopghnvie TI1.
e Tononocuueckue UHBAPUAHMbBL

Tema: I'nadokue mno2o00pazus u 2nadKue omoopaxcenus
13



» Jlexuusa Ne 3. 'mankue MHOTOOOpa3us U riajikue 0TOOpaKeHUs

e N-mepnasa kapma u amaac.
e [T1aokue cmpykmypul u 21a0koe MH02000pasue
o [Ipumepwl 2nadKux MHO2000pa3utl

e [1adxoe omobpadicenue MHO2000pasuil

Tema: Kacamenvnasa niockocmos 8 mouke 2j1a0Ko20 MH02006p£l3u}l

> Jlexums Ne 4. KacaTenbHas MIIOCKOCTh B TOUKE TUIaJIKOTO MHOTOO0Opa3us
o KacamenvHulil gekmop 21a0Kk020 MHO2000pa3usi 8 mouke — paziudHvle N0OX00bl.

o Kacamenvnoe npocmpancmeo
L4 Kacameﬂbnoepacwzoenue

Tema: Bnooswcennvle u nozpyyceHHbvle NOOMHO2000pa3us

» Jlekuus Ne 5. BnoskeHHbIE U IOTPYKEHHBIE TTOJIMHOT000pa3us
e Pane enaokozo omobpasiceHus.

e Broowcenus u nocpysicenus
e Brooicennvie u nocpysicennvie NOOMHO2000pa3Us

Monyas 5. Juppepenyuanvrsvie gpopmoi.
Tema: /lughpepenyuanvuoie hopmot
» Jlexuus Ne 6. Jluddepennmansusie Gopmel.
e Onpeoenenue oughgepenyuanvroti popmoi.
o Jlughdpepenyuposanue oughghepenyuanvrwvix hopm.

Tema: Humezcpuposanue oughgpepenyuanvuvix gpopm

» Jlexuus Ne 7 u nexuus Ne 8. aTerpupoBanue quddepeHIHaIbHBIX GopM.

o Uumeepuposanue ouppepenyuansvHuix gopm.
e ©opmyna Cmoxca

Tema:. Onepauuu nao oughgpepenuyuanvnvimu hopmamu
» Jlexuus Ne 9. Oneparnuu Han auddepeHInanbHbIMU GOopMaMHu.

o [Ipouzsedenue ouggepenyuanvHulx gopm.

o [Ipouzeoonas Jlu oughghepenyuanvrou ghopmoi.
o BrympeHHee npoussedenue 6eKmopHo2o nois u ougpepeHyuansHol hopmol.

4.3.2. Cooeprcanue 1ab60pamopHo-npaKmudecKux 3aHAmuil N0 OUCUUNTIUHE

Yemeepmulii cemecmp

Monayas 1. Teopusa kpusvix
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Tema: Ilpeomem u memoo ougghepenyuanvuoii ceomempuu. Illonamue Kpueoil.

> [lpaktruaeckoe 3anstue Ne 1. [lpenmer u meron muddepeHnuanTbHON TeOMETPUH.
o [Ipeomem u ucmopus Kiaccuueckou oughghepenyuanbHol ceomempul.
e 0030p npobem u memooo8 cospemMeHHOl OUPhepeHyuarbHou ceomempuul
o Bexmop-@yHKyuu CKAIsApHO20 apeymeHma
e Henpepuvignocms u ougppepernyupyemocmos 6eKkmop-pyHKyuu CKaIaprHoco apeymenmad.

Tema: /[nuna u Kpueuzna Kpuegoi

» [paktrueckoe 3anstue Ne 2. [ToHsITHE KPUBOH.
L4 prdyocmu, C6430dHHblE C onpedeﬂeHueM NOHAMUA Kpueoﬁ
e Pecynsipnvie Kpussle
e Kacamenvnas x kpugou

» [pakTrueckoe 3ansatre Ne 3. EcTecTBeHHas mapamMeTpu3aius peryspHO KPUBOM.
e Ecmecmeennas napamempuzayusi pe2yisipHou KpUugou
o [Ipumepsr ecmecmeeHHbIX nepenapamempu3ayuti
e /lnuna Kpueoti

» [Ipaktudeckoe 3ansatue Ne 4. [Imockue KpuBbIe.
o [Inockue Kpugvle
e Cnocobwi 3a0aHus NIOCKUX KPUBLIX
e Kacanue nnockux kpuswix. Ocudarowue
e Kpususna niockou Kpusou
o Qopmynvt Ppene 0151 NIOCKUX KPUBLIX

Tema: Kpyuenue kpueoii. @opmynvt Opene

» Ilpaktrnueckoe 3ansatue Ne 5. [IpocTpaHCTBEHHBIE KPUBBIE.
Cnocobul 3a0anus npocmpaHCmeeHHbIX KPUGbIX
Kpueusna u kpyuenue npocmpancmeeHHbIX KpUugbix

baszuc @pene (ecmecmeennsviii mpexepanHuk npocmpaHcmeenHou Kpugotl)
Dopmynvr Ppene 01 nPOCMPAHCIMEEHHOU KPUBOT

» Ilpaktnueckoe 3anstue Ne 6. JIokabHOE CTPOEHUE KPUBOA.

Cmpoenue kpugoti 661u3u 0ObIKHOBEHHOU MOYKU
Deonroma.

Deonveenma

Kpusvie 6 N-meprom e6xknuooeom npocmpancmae.
basuc @pene kpusoii obwezo suoa

Vpaesnenue @pene kpusoii oougezo suoa

Monyas 2. Teopusa nosepxnocmeii

Tema: ITonamue nosepxnocmu. Pezynapnvie nogepxnocmu
15



» [pakTrueckoe 3anstue Ne 7. [ToHsATHE TOBEPXHOCTH.
e [lonamue nosepxnocmu.
e Cnocobwi 3a0aHus no8epxHoOCmu
o PecynapHuvle nogepxHocmu
o [Ipumepst nosepxnocmeti

Tema: Buympennasn zeomempus nogepxHocmu

> Ilpaktnueckoe 3ansatue Ne 8. BHyTpeHHs reoMeTpus MOBEPXHOCTH 1.
o Kacamenvnas niockocms K noeepxHocmu.
o Kacamenvnoe paccioenue nogsepxnocmu
o [lepsas keadpamuunas hopma nOBEpXHOCMU KAK CHOCOO 8bIYUCTEHUS CKATISIPHO2O
np0u3eedeHuﬂ KacamelbHblX 6€EKMOpPO6 NOBEPXHOCNIU.

» [lpaktudeckoe 3anstue Ne 9. BHyTpeHHSS TeOMETPHS TOBEPXHOCTH 2.
e J[nuna Kpusou Ha n0GEPXHOCMU.
e Venvl na nogepxnocu
o [Inowaows nosepxnocmu.
e 30mempuunocmos nogepxnocmei.

Monyas 3. Buewinana zeomempus nosepxnocmu u oudghepenyuanvroe ucuucieHue Ha
noeepxnocmu

Tema: Bmopasa ¢pynoamenmanvuan hopma noeepxnocmu

» IIpaktnueckoe 3anstue Ne 10. BHemnsig reomerpus nosepxHocren 1.
e HopmanvHoe eayccogo nore.
o Jlugppepenyuan HopmanbHo2o omodpasiceHus
e (OcHOBHOU Onepamop nogepxHocmu
e Bmopas ¢pynoamenmanvuas popma nosepxHocmu

Tema: I'nasnvie u 2ayCccoe6bl KpueUu3Hsl noéepxnocmu

» Ilpaktnueckoe 3ansaTue Ne 11. BHemnss reoMeTpurst HOBEPXHOCTEN 2
o [asnwvie KpUBU3Hbl NOBEPXHOCHIU.
L Fayccoea Kpueu3Ha no6eEPXHOCmu.
e [TasHbie Hanpaejlerusl no6epxHocmu

Tema: Juppepenyuanvroe ucuucnenue na nO6ePxXHocmu
> Ilpaktuueckoe 3ausatue Ne 12. JludgdepeninmanbHoe HCUUCTIEHHE HAa TOBEPXHOCTH 1

o [Ipouseoomnsvie 6A3UCHBIX BEKMOPO8 NOBEPXHOCTNU.
o Koaghdpuyuenmer ceaznocmu nosepxnocmu

Iamwiii cemecmp
Monyas 4. O6wana mononozus u 21a0Kue MHO2000pazus
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Tema: Mempuuecxue U monoJjiocuuecKue npocmpancmaea

» [pakTrueckoe 3ansatue Ne 1. Merpudeckue u Tononorudeckue npocrpanctsa (TTI).
e Mempuueckue u mononocuueckue npocmparncmea (111).
o Omxpwvimsie u 3amMKHymvle MHodxcecmea 6 T11.
e Omnowenue moyka-mnodicecmea ¢ T11

Tema: Henpepuvignvie omooparicenusn u 20meomopgusmul

» [pakTrueckoe 3anstue Ne 2. HempepbiBHbIE 0TOOpaKEHUS.
o Henpepwignvie omoodpasicenus mexncoy TII.
o Kpumepuu nenpepvlgHocmu omoopasiceHus
o ['omeomopghuzmol u comeomopghnwvie TI1.
o Tononozuyeckue UHBAPUAHMbBL

Tema: I'naokue mnoz2000pa3us u 2naokue omoopaceHus

> Ilpaktnueckoe 3anstue Ne 3. ['magkue MHOrooOpas3us U riagKkue 0TOOpaKeHUs

o N-mepnas kapma u amaac.

o [1aokue cmpykmypbol u 21a0Koe MHO2000pa3ue
o [Ipumepwbl enadxkux MHO20006pasuii

e [1adxoe omobpadicenue MHO2000pasuil

Tema: Kacamenvnasa niockocmeo 6 mouke 21a0Ko2o Mnozoo6pa3u;l

» IIpaktnueckoe 3ansatue Ne 4. KacarenbHasi IIIOCKOCTh B TOYKE I1aJKOTO

MHOT000pa3us
o KacamenvHolii 6eKkmop 21a0K020 MH02000pa3us 8 mouke — pasiuyHvle N0OX0ObL.

o Kacamenvnoe npocmpancmeo
L4 Kacameﬂbﬁoepacwzoeuue

Tema: Bnooswcennvie u nozpyyceHHovle NOOMHO2000pa3us

> Ilpaktuueckoe 3anstue Ne 5. BioxkeHHbIE ¥ TOTPYKEHHBIE OJIMHOTO00pa3ust

e Pane enaokozo omoobpasxicenus.
® BiooiceHus u noepyicenus
® BiooiceHnbie u noepysicenHble NOOMHO2000pa3us

Moayas 5. Jugppepenyuanvnuvie ghopmoi.
Tema: /lugpghepenyuanvuvie ghopmot
» Ilpaktuueckoe 3ausatue Ne 6. ludepeHnnanbubiec GOpMEI.
o Onpedenenue ouppepenyuanoroti popmul.
o Jlugpepenyuposanue ougpepernyuanvrvix ghopm.

Tema: Humezcpuposanue oughgpepenyuanvuvix gpopm
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» [paktrueckoe 3anstue Ne 7 u [Ipaktrueckoe 3ansarue Ne 8. IHTerpupoBaHue
g epeHnnaIbHbIX GopM.
o Uumeepuposanue ouppepenyuanvrulx gopm.
e @opmyna Cmoxca

Tema: Onepayuu nao oughgpepenyuanvuvimu popmamu

» Tlpaxtnaeckoe 3anstre Ne 9. Oneparnuu Hax AU PepeHIHATBHBIMA (OpMaMHU.
o [Ipoussedenue ougpgepenyuanvHulx gopm.
o [Ipouseoonas Jlu ougghepenyuanvrou ghopmoi.
® Buympennee npousgedenue 6eKmMopHo20 nojist u Oughpepenyuanbrol hopmoi.

5. O0pa3oBare/ibHbI€ TEXHOJIOTHH

B ocnoBe npenonaBanus auctuiuivHabl JuddepeHnnanbHas reoMeTprs U TOIOJIOTHS JICKHUT
JIEKITMOHHO-CEMUHApPCKasi CUCTeMa OOYYEHHsI, YTO CBSI3aHO C HEOOXOJUMOCTHIO aKTHBHOTO
MPOAYMBIBAHUSI TEOPETHUUECKOIO Marepuala, CoJepXkallero TIyOoKkue U aOCTpakTHBIE
noHsATus. UHIuBUyaibHbie 0COOCHHOCTH 00YUYAIOIINXCS YUYUTHIBAIOTCS MOI00POM 3aIaHUI
Pa3HOT0 YPOBHS CJIOKHOCTHU JIJIsl CAMOCTOSITENIbHOM Pa0OThI CTYICHTOB.

[lo naHHO¥M AMCUUIUIMHE YYEOHBIM IJIAHOM MPEAYCMOTPEHO TaK)XKe MPOBEACHUE 3aHSTUN B
WHTEPAKTUBHBIX  (popmax. Jlekiiuu  OPOBOJATCS B AyJUTOPHUSAX, OCHAIICHHBIX
BUCOMPOEKTOPAMHU. B  yHuBepcutere ¢dyHkiumonupyer lLleHTp  coOBpeMEHHBIX
o0pa3oBaTeIbHBIX  TEXHOJIOTHH, B KOTOPOM TPEAYCMATPHUBAIOTCS  MacTep-KIacChl
CHEIUAJINCTOB.

6. YueOHO-MeTOAMUYECKOE 00ecIeYeHrne CAMOCTOSTeIbHO padoThI CTY/IEHTOB.

Y4eOHO-MeTOAMYECKHE TOCOOHS JAJISI CAMOCTOATEIbHOU PadoThI

1. Muenko A. C., ®omenko A. T. Kpatkuii kypc nuddepeHunanbHoi TeoMeTpuu 1
tontoJjiorun. M.: ®DUSMATIINT, 2004.

2. Mumenko A. C., Conosbe 1O. I1., ®Domenko A. T. COopHHK 3a/1a4 110
muddepennmansHoil reomerpun u Tonosiorun. M.: ®DU3ZMATIINUT, 2004.

3. Hacpynaes @.C. [luddepennmansHas reOMETpUs U TOTIONOTHSA : JISl CTY[. 2-TO rojia
o0yu4. (pak-Ta MmaTemMaTuKu U KOMIBIOT. HayK. Y.1 : JluddepennmanpHas reoMeTpusi.
Teopus kpuBbix. — Maxaukana : M3ga-so AI'Y, 2015. - 20-00.

4. Cuspiii, C.B. Jlekuuu o nuddepeHiraibHONi TeOMETpUH : yueOHoe nmocodue st
MaTEMaTHYCCKUX CICIUATBHOCTCH U HAIIPaBJICHUH MOJTOTOBKH B YHHBEPCHUTETaX —M.
: ®usmatiut, 2007. - 377.

3aaHus I CAMOCTOSITEILHOM PadoThl

Kapnunansnas apudmernka
OO0o0011eHHas MOCIEA0BATEIbHOCTD.
OuUIbTPHI.

Crioco0nbI 3a1aHHsT TOIOJIOTHH.
Cxonumocts B TII.

agbrhwhE
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6. JlokanpbHO-KOHEUYHAsI CHCTEMa MHOKECTB.

7. ®akTOp-MPOCTPAHCTBO U (PAKTOP-TOMOIOTHH.
8. Ilpomssenenne 6eckoneunoro cemeiictra TII.
9. IlpowusBeneHNE TOMOIOTHYECKUX TPOCTPAHCTB.
10. AKCHOMBI OTAEITUMOCTH.

11.MeTtpuueckue MpoCcTpaHCTBA.

12.KoMmakTHBIC TOMOJIOTHYECKHE TIPOCTPAHCTBA.

13.MoneoMophu3Mbl, STHOMOPPHU3MBI U TOMEOMOP(PHU3MBI.

14.Pa3MepHOCTh TOMOJIOTMYECKOTO POCTPAHCTBA.
15.CtpyKTypa OTKPBITBIX MHOKECTB HA MPSMOM.
16.I1epBast u BTOpasi akCUOMBI CYETHOCTH.

17.Pa3znu4HbIe MOAXOABI K ONPEAEICHUIO TTIaJKOTO MHOTO00pa3usl.

18.0Ompenenenne u mpumeps! rpym JIn.
19.JIemmb1 YpBICOHA (IOKA3aTEILCTBA).

20.Metpuzyemocts TII.
21.Kommaktudukammm.
22.Pa3OueHne eTMHUIIBI.
23.TlapakoMITaKTHBIE TTPOCTPAHCTRA.
24.Pa3auyHble BUALI HCCBSI3HOCTH.

25.Kimaccnaeckue moBEepXHOCTH.

26.BHYTpeHHsIs 1 BHEIIHSSI TEOMETPHS TIOBEPXHOCTH.
27.0pueHTHpyeMble 1 HEOPUEHTUPYEMbIE TTOBEPXHOCTH.
28.Kimaccnueckue KpuBbI€.

29.Teopema ["aycca.

30.9BourOTa ¥ DBOJILBEHTA.

31.0rubarommas cemeiicTBa KPUBBIX.
32.IIpumMepsl rIaKuX MHOTOOOpa3uil.
33.KacaTtenpHOE 1 KOKacaTeIbHOE PaCCIIOCHUS.
34. lnddepennnanbabie GOPMEI.
35.0mnpenencHus v mpuMepsl rpyri Jlu.
36.Teopembl YUTHH O BJIOKEHUH.
37.Indbdbepennmansabie popmsel B R".
38.Teopema Crokca.

39.PumanoBa MeTpuKa Ha MHOTOOOPa3HUH.
40.PumMaHOBBI MHOTOOOPA3MsL: ONpeIeTICHUE U TIPUMEPHI.
41.KoBapuanTtHoe nudpepeHipoBaHue.

42 Koromomnoruu ne Pama.

43.Teopema apoiictBeHHOCTH [lyankape.
44.CreneHb 0TOOpaXXEHUS U €r0 NPUIT0KEHHUSL.

Pa3znennl W TeMbI IJI CAMOCTOSTEILHOIO Buapbl u cogep:kanue caMoCTOATEIbHOI padoThI
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HU3yYCHUA

Pasnen 1. Teopus kpusvix

1. 3aMeuaTenbHBIC IIOCKHE KpHUBBIC

Pedepatsr Ha TEMBL
1. HuKIouAbl, STUIUKIOBAAB! M THTIOIUKION BT
2. IImockue KpUBbIe M MEXaHH3MBI

2. HCKOTOpI)IC KJIaCChI MPOCTPAHCTBCHHBIX
KPHUBBIX

1. KpuBble MOCTOSITHHOM KPHBHU3HBI
2. Cihepuyeckne KpuBbIe
3. Kpussie beprpana

3. Buzyanusauus miocKuX KPUBBIX B CHCTEMAax
KOMITBIOTEPHOM alreOpsl

1. Busyanusany 1 aHMManus B 3aBUCUMOCTH OT
pa3nuuHbIX mapamerpoB KpuBbix B CKA Maple wmu
Mathematica

Pasnen 2. Teopus nosepxnocmeii

1. KpuBH3HBI MOBEPXHOCTH

Hoxnan Ha Temy:
[ToBepXHOCTH MOCTOSHHOW KPUBU3HBI

2. Busyanusarus nosepxHocreii B 3D
penakrope Blender

[IpencTaBuTh Ha KOMIBIOTEPE PE3YNHTATHI
BH3YyaJIM3allMi HEKOTOPBIX IOBEPXHOCTEH

3. Buzyanuzanusi IOBEpXHOCTEHN B CHCTEMAX
KOMITBIOTEPHOMN aJIre0phbl

IIpencTaBuTh Ha KOMIBIOTEPE PE3YNIBTATHI
BU3YaJIN3alIMU HEKOTOPHIX NOBEPXHOCTEH

Pa3nen 3. Oowas mononozusn

1. KommakrHasle u cBa3abie TI1

Pedepatsr Ha TEMBL:

1. Kputepuii KOMIIAaKTHOCTH B ITOJTHBIX METPUIECKIX
MIPOCTPAHCTBAX.

2. KoMIakTHOCTb, CU€THAs! KOMIIAKTHOCTD, U
CEKBCHIMAJIbHAs] KOMIAKTHOCTb.

2. dyHaaMeHTanbHas IpyIna

Brruncnenne ¢pyHaaMeHTaIbHBIX TPYIIT PA3THYHBIX
IIPOCTPAHCTB.
Joxnazn va temy: 3etidepra — Ban KamrieHna

Pasnen 4. I'nadkue mnozoobpazua. Teopus Kpuevix u nogepxnocmeii

1. 'magxue MHOTOOOpA3Ms

Hoxinan Ha TeMy: PaznuyHbie nOX0AbI K ONPEAEIEHUIO
TJIQJIKOTO MHOT000pa3H4l.

2. 'mankue oTobpakeHus

Pemenwe 3a1a4 u yrpaKHeHHI Ha BBIYHCICHUE PaHTa
TIIAJIKUX OTOOpaKeHHUH

1. TeHzopHsbIe MO HA MHOTOOOPA3HH.
PumanoBa meTpuka.

Pedepar Ha Temy: Teopema cyIiieCTBOBaHUS pUMaHOBOM
METPHUKH Ha TJIAJKOM MHOTO00pa3uu.

Hoxnanel Ha TeMy:

KacarenbHbIi1 BEKTOP: pa3muyHbIe TIOIXOIBI K
OTIpEeICTICHUIO.

KoopnunatHbIif 1 6€CKOOpAMHATHBINA TTOIXOIBI K
OTIpeIeTICHUIO TEH30PHBIX MOJIel Ha MHOT000pa3uu.

Pasnen 5. Jugppepenyuanvnvie ghopmot

1. Juddepenumnansapie Gopmbl

Pemenue 3anau Ha BeIYMCiIcHHE quddepeHiiana u
npousBeneHus JuddepeHunanbHbIX GopM.

2. Uurerpuposanue quddepeHunanbHbIX
bopm

Pemenue 3ana4 n ynpaxHeHHI.

3. Onepanuu Hax auddepeHranTbHIMA
¢dhopmamu

Hoxuapl HA TEMY:

1. Ilpouseoanas Jlu nuddepeHunanbHeIx Gopm.
2. Ces3p omnepartuit div u rot ¢ onepanusmMu Hat
muddepeHnnanbHpIMI (hopMamu.

7. ®oHJ OLIEHOYHBIX CpeacCTB JI IPOBCACHUA TCKYILICI0O KOHTPOJIA YCIIEBAEMOCTH,

l'[pOMG)KyTO‘IHOﬁ aTTeCTalluim Mo uTOoraM OCBOCHHUA JUCHMUILJINMHBI.

7.1. TunoBbie KOHTPOJIbHBIE 32 JAHUS

7.1.1. Ilpumepnsie KOHMPOABLHBIE BONPOCHL K KONTOKEUYMY
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OObenuHEeHNE U TIepecedeHre cemeiicTBa MHOKeCcTB. Dopmynsr /le Moprana (mokaszars).
2. Hurpae He MIOTHBIE MHOXKECTBA: OMPE/ICIICHNE, TPUMEPHI U KPUTEPHI HUT/IEC HE
IJIOTHOCTH MHOECTBA (KPUTEPHI 10KA3aTh).

Momnocts MHOKeCTBa. Teopema Kanropa (1okas3ars).

Omnpenenexnre c4eTHOr0 MHOXKECTBA. JlokazaTh CYETHOCTh OOBEIMHEHHS CUETHOTO

CEMENCTBA CYETHBIX MHOXKECTB.

5. Kommnosuiust HenmpepbIBHBIX 0TOOpaXeHUH ecTh HeNpephIBHOE 0ToOpaxeHue. Jlath
ornpe/ereHre BCEX BXOAAIIMX B JAaHHOE YTBEPKICHUE TEPMUHOB U JOKA3aTh WU
OMPOBEPTHYTH ATO YTBEPKIACHHE.

6. OnpeneneHue CYETHOTO MHOXKECTBA. JJoka3aTh CYETHOCTH JIEKapTOBA MPOU3BEACHUS
JBYX CUETHBIX MHOXKECTB.

7. J1nst Toro yToObI 0TOOpaXKeHUE, AEUCTBYIOIIEE MEXTY TOIOJIOTMYECKUMU
MPOCTPAHCTBAMHU OBLIO HEMPEPBIBHBIM HEOOXOUMO U IOCTATOYHO, YTOOBI OHO OBLIO
HEIPEPBIBHO B KAXKI0i TOouke. JlaTh onpeesieHne BceX BXOASIUX B JAHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh WIH OMIPOBEPTHYTH 3TO YTBEPKIECHUE.

8. OmpeneneHne C4ETHOrO MHOXKECTBA. JJ0Ka3aTh CYETHOCTh MHOXKECTBA PAIlMOHATEHBIX
YHUCEl.

9. Kpurtepuu HEenmpepbIBHOCTH OTOOpaKEeHUS (J]0Ka3aTh).

10. Jlokasate HecueTHOCTH oTpe3ka [0, 1].

s w

11. OTKpBITBIE U 3AMKHYTBIE OTOOpaXkeHusl. [ oMeoMOppU3MBI.

12. MeTtpudeckue MpOCTPAHCTBA: ONPEICICHNUE U TIPUMEPHI.

13. Bcesikoe mpocTpaHCTBO, YIOBIETBOPSIOIIEE BTOPO aKCHOME CYETHOCTH cernapabenbHO.
JlaTh onpezenenre BceX BXOASIIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JJOKA3aTh WU
ONMPOBEPTHYTH ATO YTBEPKICHHE.

14. TloanmpocTpaHCcTBO METPUIECKOTO TIpocTpaHcTBa. MuaynupoBannas merpuka. [Ipumepsi.

15. Onpenenenue OTKPHITHIX MHOYKECTB B METPUUECKOM MPOCTPAHCTBE U UX CBOWCTBA
(cBoiicTBa 10Ka3aTh).

16. Besikoe npocTpaHCTBO, yIOBIETBOPSIOLIEE BTOPOH aKCHOME CUETHOCTH CenapadesbHo.
JlaTh omnpezeneHre BCceX BXOASIMIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JJOKa3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHE.

17. Onpenenenre 3aMKHYTBIX MHOKECTB B METPUUYECKOM MIPOCTPAHCTBE U UX CBOMCTBA
(cBOMCTBa 10Ka3aTh).

18. HenpepbIBHBIE OTOOpaKEHUS MEXKIY METPUUECKUMHU MTPOCTPAHCTBAMH.

19.CxoaumMocTh B METPUYECKOM IIpocTpaHcTBe. [Iprumepsl.

20.'omeoMoppHBIE TONOJIOTHYECKHE MPOCTPAHCTBA: ONPEICICHUS], CBOWCTBA U IPUMEPBI.
CaoiicTBa 10ka3aTh. ToOMonorn4eckue NHBAPUAHTHI.

21.0Omnpenenenne u MpUMeEpbl TOMOJIOTUYECKUX TPOCcTpaHCTB. CpaBHEHHME TOTIOJIOTHA.

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

23.BHyTpeHHss TOUKa, TpPaHUYHAs TOUKA, TOUKA MPUKOCHOBEHUS U MpeesibHas TOUKa
MHOKECTBA B TOIOJOTMYECKOM ITPOCTPAHCTBE.

24.TToampocTpaHCTBO TOMOJIOTUYECKOTO MPOCTpaHCTBa. Jloka3aTe, UTO Cy>KeHHE BCAKOTO
HEMPEPHIBHOTO OTOOPAKEHHSI Ha TTOJIITPOCTPAHCTBO SBJISIETCS HEMTPEPHIBHBIM
OTOOPAKECHUEM.
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25.MHOECTBO OTKPBITO B TOMOJIOTHYECKOM MIPOCTPAHCTBE TOT/IA U TOJIBKO TOT /1A, KOTa
OHO COBITAJIAET CO CBOEU BHYTPEHHOCTHIO. JlaTh OomnpeiesieHne Bcex BXOAAIINX B TaHHOE
YTBEpKIACHHE TEPMHUHOB U JI0Ka3aTh 3TO YTBEPKICHHE.

26.MHOEeCTBO 3aMKHYTO B TOIIOJIOTUYECKOM MPOCTPAHCTBE TOTIa M TOJIBKO TOTJa, KOT/Ia
OHO COBIIAJAET CO CBOMM 3aMblKaHHEM. J{aTh onpeeneHue BceX BXOAIUX B TAHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh 3TO YTBEPKIICHUE.

2/ .KoMmakTHbIe TOMOJIOTHYECKUE MpocTpaHcTBa. KpuTepuii KOMITAKTHOCTH B TEPMUHAX
[EHTPUPOBAHHBIX CUCTEM (KPUTEPHIl 10Ka3aTh).

28.BHYTpEeHHOCTh MHOKECTBA B TOIMOJIOTMYECKOM MpocTpancTBe. CBONCTBA ONepalviu
A a Int(A).

29.Bcskoe 3aMKHYTO€ MOJAMHOKECTBO KOMIAKTHOTO TOMOJIOTHYECKOTO MPOCTPAHCTRA
ABIIIETCS KOMIIAKTHBIM MHOXKECTBOM. J{aTh ornpeneneHus BceX BXOIAINX B JAaHHOE
YTBEPXKACHUE MOHITUN U J0Ka3aTh 3TO YTBEPKICHHE.

30.3aMbIKaHHE MHOKECTBA B TOMOIOIUYECKOM HpocTpancTse. CBoiicTBa oneparuu A a A

31.Bcsikoe KOMIIAaKTHOE MOAMHOMXKECTBO Xayc10p(hoBa TOMOJIOTUYECKOTO MPOCTPAHCTBA
ABJISIETCS 3aMKHYTBIM MHO>KE€CTBOM. JlaTh omnpeneneHus BceX BXOIAIINX B JaHHOE
YTBEPXKACHHUE MOHITHIA U JOKa3aTh 3TO YTBEPKICHHE.

32.baza rononoruyeckoro npoctpadcTra. [Ipumepsl. Kputepuii 6a3sl (10Ka3aTh).

33.006pa3 KOMITAKTHOTO TIPOCTPAHCTBA TIPU HEMPEPHIBHOM OTOOPAKESHHUH SBIISETCS
KOMIAKTHBIM MHOXECTBOM. J[aTh ompeaeneHust BCeX BXOIAINX B JAHHOE YTBEPKICHUE
MOHSITHI U JI0Ka3aTh 3TO YTBEPKICHHE.

34.TIpenda3a Tonmomornyeckoro nmpocrpanctsa. [Ipumepsr. baza B Touke u
dbyHIaMeHTalbHas CUCTEMa OKPECTHOCTEH TOMOJIOTUYECKOTO MpocTpaHcTBa. [Ipumepsr.

35.HenpepriBHOE 0TOOpakeHHUE KOMIIAKTHOTO MMPOCTPAHCTBA B Xayc10phOBO MPOCTPAHCTBO
ABJISIETCS 3aMKHYTBIM OTOOpaxkeHueM. /laTh onpenenaeHnst Bcex BXOISAIINUX B IaHHOE
YTBEpKACHHUE MOHATUH U JOKa3aTh 3TO YTBEPKICHHE.

36.I1epBas u BTOpast akcuoMa c4eTHOCTH. JloKa3aTh UM ONPOBEPTHYTh, UTO BCSIKOE
METPUYECKOE MPOCTPAHCTBO yIOBIETBOPSIET MEPBOM aKCHOME CUETHOCTH.

37.0mpeneneHue CBI3HOTO MOJAMHOKECTBA TOMOJIOTHYECKOro mpocTpancTsa. Kpurepuii
CBSI3HOCTH MOJMHOKECTBA B TOMOJIOTUYECKOM MMPOCTPAHCTBE.

38. 151 HenpepriBHOCTH oToOpaskenusa f : E ® X r Y HeoOXoauMo U JOCTAaTOYHO
HEMPEPBIBHOCTHU KAXKIOM M3 €ro KOMIOHEHT. JlaTh OnpeeieHns BCceX BXOISIINX B 3TO
YTBEPXKACHHUE MOHATHIA U JOKa3aTh 3TO YTBEPKICHUE.

39.I1lepBas u BTOpas akcuoMa c4€THOCTH. JloKa3aTh WM ONPOBEPTHYTH, UTO BCSIKOE
TOMOJIOTHYECKOE MPOCTPAHCTBO, YAOBIETBOPSIOLIEE BTOPOU aKCHOME CUETHOCTHU
YIOBJIETBOPSIET U NMEPBOM aKCHOME CUETHOCTH.

40.buekTBHOE HETPEPHIBHOE OTOOPAKEHHE KOMIIAKTHOTO ITPOCTPAHCTBA HA XayCc10p(POBO
MIPOCTPAHCTBO sIBJIsieTcs roMeoMopdu3MoM. JlaThk onpeaeneHus BceX BXOIALIINX B
JaHHOE YTBEP)K/ICHUE TIOHATUHN U I0Ka3aTh 3TO YTBEPKACHHUE.

41.TlepBast u BTOpasi akCuoMa CYETHOCTH. [[oka3aTh Wik OMPOBEPTHYTH, UTO BCIKOE
TOTIOJIOTHYECKOE TIPOCTPAHCTBO, YAOBIETBOPSIOIIEE MIEPBON aKCHOME CYETHOCTH
yIIOBJIETBOPSIET U BTOPOI aKCMOME CUETHOCTH.

42 Ilycte f : X ® R nHenpepbiBHOE oToOpaxeHue. Eciu X — KOMIakTHOE MPOCTPAHCTBO,

To f JOCTHUTa€T CBOCI0O MUMHMMAJIbHOI'O 1 MAaKCUMAJIbHOI'O 3HA4YCHHUA HA X. I[aTB
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OTIpEIEICHNS BCEX BXOSIINX B JAHHOE YTBEPKACHUE MOHATHIA U JJOKA3aTh 3TO
YTBEPKICHUE.

43.Bcroy TUIOTHBIE MHOXKECTBA: ONPeIesIeHNe, IPUMEPHI M KPUTEPUN BCIOAY TIOTHOCTH
MHOKECTBA (KpUTEpPUH JOKa3aTh).

44.CBsi3HBIE TOMOJIOTHYCCKUE MMPOCTPAHCTBA. KpUTepuu CBSI3HOCTH TOMOJIOTHYECKOTO
POCTPAHCTBA.

45.BHYTpeHHSIsI TOUKa, TPaHUYHAs TOYKA, TOUYKA MPUKOCHOBEHUS U TIPEIETbHAS TOUKA
MHOJKECTBa B TOIOJIOTUYECKOM MPOCTPAHCTBE.

46.CBs3HBIE TOMOJIOTHYECKUE MPOCTPaHCTBA. [loka3aThk CBA3HOCTH OTpe3Ka [a,b].

47.]1n HenpepbIBHOCTH OTOOpaKEHUs, AEHCTBYIOIIETO MEXAY TOMOJOTMYECKUMHU
IPOCTPAHCTBAMHU HEOOXOUMO U JIOCTaTOYHO, YTOOBI IPO0Opa3 1r000ro 3aMKHYTOTO
MHO3KECTBa JJIs1 TOr0 0TOOpaXkeHUs ObLT 3aMKHYT. J{aTh onpeaeneHust BceX BXOAAIINX B
JAHHOE YTBEP KICHUE IMOHATUNA U JOKA3aTh 3TO YTBEPKIACHUE.

48.HenpepbIBHBIN 00pa3 CBA3HOIO TOMOJIOIMUYECKOTO IPOCTPAHCTBA SIBJISIETCS CBSI3HBIM
MHOECTBOM. /[aTh onpeneneHus BcexX BXOJAIMX B JAHHOE YTBEPKIACHUE TIOHITUI U
JI0Ka3aTh 3TO YTBEPXKIACHHUE.

49.MHO0>X€CTBO OTKPBITO B TOIIOJIOTUYECKOM MPOCTPAHCTBE TOTJA U TOJIBKO TOTJa, KOTaa
OHO COBIIAJAET CO CBOEH BHYTPEHHOCTHIO. /[aTh onpeneneHue Bcex BXOAAIIMX B JAHHOE
YTBEPKJICHHE TEPMUHOB U J10Ka3aTh 3TO YTBEPKICHHE.

50.CBsi3HBIE TONOJIOTHYECKHUE MPOCTPaHCTBa. KpuTepun CBA3HOCTH TOMOJIOTUYECKOTO
IIPOCTPAHCTBA.

51.KomnakTHbIE TOMOJIOTHYECKUE TPOCTpaHCTBA. KpuTeprii KOMIaKTHOCTH B TEpPMHHAX
LHEHTPUPOBAHHBIX CUCTEM (KpUTEPUH 10Ka3aTh).

52.baza rononorudeckoro npocrpanctsa. [Ipumepsi. Kputepuii 6a3s1 (10Ka3aTh).

53.HenpepbiBHOE 0TOOpakeHHE KOMIAKTHOTO MPOCTPAHCTBA B XayCAOP(POBO MPOCTPAHCTBO
ABJISIETCS 3aMKHYTBIM OTOOpakeHueM. /laTh onpeneiaeHus Bcex BXOISAIINX B TaHHOE
YTBEPKJICHHE MTOHATUI U JOKAa3aTh 3TO YTBEPKICHHE.

54.0THOIIEHHE «TOYKA-MHOKECTBO» B TOMOJOTUYECKOM ITPOCTPAHCTBE.

55.MHO0€eCTBO 3aMKHYTO B TOIOJIOTMYECKOM MPOCTPAHCTBE TOI'/1a M TOJIBKO TOTJa, KOT/Aa
OHO COBITQJAET CO CBOMM 3aMbIKaHUEM. J[aTh onpeneneHue Bcex BXOIAIUX B JaHHOE
YTBEPKJICHHE TEPMUHOB U J0Ka3aTh 3TO YTBEPKICHHE.

56.Axcuomsl oraenumoctu 1, T, u T,. Onpenenenue, B3anMOCBs3b U IIPUMEPHI,

nokasbiBatomume, yto 1o FOT, uT, IOT,.

57.Bcsikoe KOMITAaKTHOE MOAMHOMXKECTBO Xayc10p(hoBa TOMOJIOTUYECKOTO MMPOCTPAHCTBA
ABJISIETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh ONpeaeseHnst BCEX BXOASIIMX B JAHHOE
YTBEPKJICHHUE MOHATUHN U J0Ka3aTh 3TO YTBEPKICHHE.

58.Komno3unusi HenmpepbIBHBIX 0TOOpaXeHUH eCTh HEMpepbIBHOE 0TOOpaxeHue. Jlarhb
onpeeeHre BCeX BXOAAIMIMX B JAaHHOE YTBEPKACHUE TEPMUHOB U J0KA3aTh WU
ONMPOBEPTHYTH ATO YTBEPKIACHHE.

59./loka3aTh HECUETHOCThH OTpE3Ka.

60.ITpon3BeneHne TOMOJIOTMYECKUX MPOCTPAHCTB. [loka3aTk, 4To 0TOOpakeHHE
MPOEKTUPOBAHUS ABIISIETCS OTKPBITHIM OTOOPaKEHHUEM.

61.HenpepsiBHOE 0TOOpakeHHE KOMIIAKTHOTO MPOCTPAHCTBA B Xayc10p(hoBO MPOCTPAHCTBO
ABIIIETCS 3aMKHYTBIM OTOOpaxkeHueM. [laTh onpeneiaeHns BcexX BXOISAIINUX B TaHHOE
YTBEPKJICHHUE MOHATUI U JOKAa3aTh 3TO YTBEPKICHHE.
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62.'omeoMoOppu3MBbI: OnpeeneHus, CBOCTBa U mpuMepsl. CBONCTBA J0KA3aTh.

63.CdopmynupoBats Manyto u bonbiryio semmbl Ypoicona. J[ate onpeaeneHus Bcex
BXOJISALINX B ATY (POPMYJIUPOBKY MOHSATHI U TEPMHHOB.

64.3aMBIKaHIE MHOXECTBA B TOOJIOTHYECKOM IpocTpancTse. CBoiicTBa omeparmu A a A .

65.IToampocTpancTBO MeTpUYECKOro npocTpaHcTBa. HaynnpoBanHas Metpuka. [Ipumepsr.

66.HenpepriBHBIN 00pa3 CBI3HOTO TOMOJOTUYECKOTO MMPOCTPAHCTBA SIBJIAETCS CBA3HBIM
MHOKeCTBOM. JlaTh onpeienieHns BCceX BXOASIINX B JAHHOE YTBEPKACHHUE TOHATHH U
J0Ka3aTh 3TO YTBEPKICHUE.

67.KoMnakTHbIe TOMOJIOTHYECKHE MTPOCTpaHCcTBA. KpuTepuii KOMIaKTHOCTH B TEPMUHAX
LEHTPUPOBAHHBIX CUCTEM (KPUTEPUH 10Ka3aTh).

68.I1lepBas u BTOpast akcuoMa cueTHOCTHU. J[0Ka3aTh WM ONMPOBEPTHYTH, YTO BCAKOE
METPUYECKOE MPOCTPAHCTBO YAOBIETBOPSET NEPBOM aKCUOME CUETHOCTH.

7.1.2. IlpumepHnovie mecmosnle 3a0anus 01 RPOBEOCHUS MEKYULE20 KOHMPOA

11
1. Yemy paBHO MHOKECTBO U[—;n}

1) (-o0+)
2) (OH—oo)
3) [0;+oo)
4)  [L+o0)
5) [0;1]

2. Kakoe u3 ciemyronmx MHOKECTB CUETHO

1) {(x,y)eRzlyzﬁx,XEQ}
2) {xy)eR?y=x)

3) (0;1)
4) MHOXKeCTBO GECKOHEUHBIX LEMHBIX Ipobeii [ay;ay, 8y, as,...]
5) R\Q

3. Ilycts oTtobpaxkenue f : (— 2;2) — R 3agano pasenctsom f : (X) =x?—-4u yCTh
B =[-3;0] noamuoxecrso R. Haiitu f (B)

1) (=22
2) (—oo;+oo)
3) [12)

4 0

5) (-2-1]u[L2)

4. Kaxas u3 ciaenyromux QyHKIUNE O He ABISETCS METPUKO Ha M
1) M=C[01];p(xy)= max{‘x(o)— y(0).[x(1)- y(l)‘}
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Xy

1+|x—Y|

3) M =RZ;P(X’Y):‘Xl—)ﬁH‘Xz—YZ‘
4) M=Z;p(xy)=2x-y

2) M=R;p(x,y)=

5. B xakom u3 ciieayronmx noAnpocTpaHCTB METPUUECKOTO MPOCTpaHCcTBa R cyliecTByOT
Iapbl, COCTOSIINE U3 OJTHON TOUKU

1) (—oo,O)
2) (-11)
(0,0)
V9 111
5) {1,5,5,2,..}

6. Bcskoe MeTpryueckoe mpoCcTpaHCTBO
1) sBusiercs cemapabenbHBIM
2) YIOBIETBOPSIET BTOPOW aKCHOME CUETHOCTH
3) YIOOBIETBOPSET MEPBOM aKCHOME CYCTHOCTH
4) sBISETCS CBSI3HBIM

7. Ilycte X = {a, b,c,d } Kakoe u3 cieyromux ceMeiCcTB ero MOAMHOKECTB 00pa3yroT
TOIOJIOTHIO Ha X

T =106} b)) bl e
2) T-{ 0,xb}lb.c}b.c.d)

3 T-{ 0.%fa)fab} b.c) o) 2
5 T={ 0.} b} b.c) b} bc.a)

8. Kakue u3 cneayronmx ceMeicTB MHOYKECTB 3aat0T TOMOJIOTHIo Ha R

9. Kakwue u3 crnegyromux ceMeicTB MHOKECTB 3aJal0T TOMOJIOTHIo Ha R
1) T={@ab)la,beR;a<bjU{o,R}
2) T ={a+w)acR}U{O,R}
3) T={ab)abeR;a<b}U{0,R}
4) T ={(a;+w),(—x;b)a,b e RIU{O,R}

5) T - cemelCcTBO BceX KOHEUHBIX MOAMHOMXKECTB MHOXeCTBa R

10. Iycts X - Tomonormueckoe mpocTpancTBo U E - ero moamuoxectBo. Touka X u3 X
ABJIAETCS BHEINHEH TOuKol MHOKecTBa E , ecm A okpectHOCTB 3T0i TOUKH B .

BcraButh HEOOCTAarome CJIOBAa
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1) A - cymectByer; B - koTtopas He nepecekaercs ¢ E
2) A-cymectByet; B - koTopas nepecekaercs ¢ E

3) A -mobas; B -mnepecekaercs B E

4) A - mobas; B - ne nmepecekaercs c E

5) A -cymectByer; B - xotopas conepxurcsa B E

11. Ilyctp X - TOMOJIOTHYECKOE MPOCTPAHCTBO U E - ero moaMuoxkecTBo. Touka X u3 X
ABJISIETCS €ro BHyTPeHHelH TouKoi, ecin A okpecTHOCTB 3ToM Touku B . BeTaButs

HEJ/IOCTAIOIIHE CI0Ba
1) A -mobas; B - conepxurcas E
2) A - cymectByeT; B - koTtopas comepxurcs B E
3) A -mobas; B - nepecekaercsc E
4) A -cymectByet; B - xoTopas nepecexaercs ¢ E
5) A -cymectByer; B - xotopas He mepecekaercs ¢ E

12. Ilyctp X - TOMOJIOTMYECKOE MPOCTPAHCTBO, A - MOAMHOXKECTBO U A - TOYKa U3 X .
Kaxoe u3 cienyromux yTBepKIAeHUIN 3aBEIOMO HEBEPHO

1) QA - BHemIHsSA U30JIMPOBAHHAS TOYKA MHOXKECTBa A

2) a - mpeaenbHas TOYKA IPUKOCHOBEHHUS MHOXECTBa A

3) a - BHemmHsas Touka MHOKecTBa X \ A

4) A - TouKa MPUKOCHOBEHMS KaK JUIsI MHOKeCTBa A, Tak u st MHOkecTBa X \ A

13. Kakoe u3 crleayrommx MHOKECTB HE SBIISIETCS 3aMKHYTHIM B R

1) xeR[2<x®+2x%-3x<10|

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

14.Kakoe u3 ClIeayIonMX MHOKECTB HE SBISICTCS OTKPHITHIM B R

1) {xeR[e*<0f
2) XGR|sinx<%

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

15. IIycts X - Tomonoruueckoe nmpocrpanctso u A, B - ero nogmuoxecrsa. Ykaxkure
HEBEPHOE PABEHCTBO

1) IntA=A\FrA
2) A=AUFrA
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3) Fr(AUB)=FrAUFrB
4) X =IntALIFr AILTExt A
5) Int(AUB)= IntAN IntB
16. Ilycts a = 2 neitcrurensuoe wncno. Torxa ...
1) a sBiseTcs npeAeabHON TOYKOI MHOXKecTBa Q
2) @ sBISETCS BHYTPEHHEH TOYKON MHOKecTBa Q
3) a sBiseTcs BHENIHEH Toukol MHOKecTBa Q
4) A sBISETCS U30JMPOBAHHOM TOUKOM MHOKeCTBa Q

17.ITycte A= {1,%,%,%,..} - OJIMHOKECTBO TOIOJOTUYECKOTO0 IpocTpancTBa R. Torma
1) A=A
2) IntA=0
3) ExtA=R\A
4) FrA={0j

18. YkaxxuTe BepHOE YTBEPKICHHE:
1) MHOXECTBO MPpPALMOHAIBHBIX YUCEN HUT/E HE MIOTHO B R
2) otpesok [0,1] nurye ne moten B R

3) N Hurze He WIOTHO B R
4) MHOXECTBO {y eR|y=x%xe R} HMIJIE HE IJIOTHO B R

19. ITyctp X - MpOU3BOJBLHOE TOMOJIOTHYECKOE MPOCTPAHCTBO. KAKOE U3 CIICTYIOITUX
YTBEPKACHUN HEBEPHO

1) OObeauHEHHE CYCTHOIO YKCIIA HUT/E HE IJIOTHBIX MHOXKECTB U3 X HHUT/IE HE IUIOTHO
X

2) OObeauHEHUE MPOU3BOIBHOIO CEMEMCTBA BCIOAY IUIOTHBIX MHOKECTB M3 X BCIOIY
IUIOTHO B X

3) BHYTpPeHHOCTH 3aMbIKAHHS HHUTE HE IIOTHOTO MHOKECTBA SIBIICTCS IIYCTHIM
MHOKECTBOM

4) 3aMbIKaHHE BCIOAY IUIOTHOIO MHOYKECTBA COBMAaaeT ¢ X

20. Kakoe u3 cieayromnmx ceMeicTB MHOXKECTB HEe 00pa3yeT 6a3y TOMOJIOTHYECKOTro
MPOCTPAHCTBA R? B ero ecTeCTBeHHOIT TONONOTUH
1) ceMelcTBO BceX OTKPBITHIX KPyroB u3 R 2
2) CEMEHCTBO BCEX OTKPBITHIX KBAJIPATOB M3 R?
3) ceMeilcTBO BceX OTKPBITHIX MOMYILIOCKOCTEH 13 R?
4) CceMeHCTBO BCEX OTKPBITHIX TPEYTOJIbHUKOB M3 R?

21.Bribepure HeBepHoe yTBepxkaeHue. [Tycts X,Y - TOmosoruueckue mpocTpaHCTRa.
Oroopaxenne f: X —Y gsagercs HenpepbIBHBIM, eciu

1) f _1(F) 3aMKHYTO JUIs JItoOoro 3amkuyToro F u3 Y
2) f mempepriBHO B ka0l TOUuKE X € X
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3) f(A)c f(A) ans moboro nogmuoxectsa A uz X
4) f(F) samxnyTo s m060ro 3aMkaytoro F us X

5) f(U) orkpbito 115 m06oro otkpbiToro U us Y

22. Bribepute HeBepHoe yreepxkaenue. [lycts f : X =Y - romeomopdusm MeTpuuecKux

npoctpanctB X u Y . Torma
1) X cemapabenpHO TOT/Ia U TOJBKO TOTIa, Koraa Y cernapadeibHo
2) X CBSI3HO TOTJIa Ml TOJIBKO TOTa, Koryja Y CBS3HO
3) X orpaHW4YeHO TOT/a W TOJBKO TOT/a, Korna Y OorpaHHYeHO
4) X KOMIIAKTHO TOTJa M TOJBKO TOT/a, Koraa Y KOMITAKTHO

23. ITycth MHOXKeECTBO X HaJlesIeHO AByMs TomojorusaMu T; u T,. Toraa ToxxaecTBeHHOE
oToOpakeHne 1X TOmosorndeckoro nmpocTpancTsa (X,T;) B TOMOIOrHIECKOE
npoctpancTBo (X, T,) sBisgeTcst roMeoMOpPpU3MOM, €CITU

1) T,cT,

2) T,cT

3) (X,T;) - KOMIaKTHOE TOHNOJIOTHYECKOE MPOCTPAHCTBO, a (X, T,) - xaycmophoBo
TOIIOJIOTUIECKOE MPOCTPAHCTBO

4) (X,T;) - xaycnopdoBo TOIOIOrHYECKOe IPOCTPAHCTBO, a (X, T,) - KOMIAaKTHOE
TOIIOJIOTUYECKOE MPOCTPAHCTBO

24. BribepuTte mpumep Tomonorudeckoro npoctpancta (X,T), He sBstomerocst T, -

IPOCTPAHCTBOM
1) X ={ab}, T={p,{a}, {a,b}}
2) X=RT={AcR|R\A - koneunoe muoxectso }U{p}
3) X=R%LT={xy)eR?*|x®+y?<r reR|
4) X ={ab}, T =1{p.{aj.{b} {a.b}j

2
25. Kakoe u3 ciieyromux MoAMHOKECTB TOIMOJOTHYECKOro MpocTpancTBa R sBisercs
KOMITAKTHBIM MHOKECTBOM?

1) {xy)eR?[2<x<5,0<y<6|
2) {(x,y)e R%|2<x<5,0< y<6}

3) {xy)eR?y=x|
4) {(xy)eR?|2x+5y=1]
5) {(xy)eR* ¥ +y* <4f

26. Kakoe u3 ciaeayronmx noJIMHOKECTB TOMOJIOTMYECKOT0 MPOCTpaHcTBa R siBisieTcs
KOMIOAKTHBIM MHOKECTBOM

1) z

2) {%eRMeN}

3) {yeR|y=cosx;xe[0,1]}
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4) {ye R y:tgx;XG(O,%j}

2
27.Kakoe n3 Ciacayromux IMOAMHOKCCTB TOIIOJIOTHYCCKOTIO ITPOCTPAHCTBA R“ saBnseTcs
KOMIIAKTHBIM MHOKECTBOM?

T

2) {(x y)e R? |2x+3y:1}
3) {(x,y)e R2|x2+y2>9}
8 {xy)er? [x-yl<1]

28. Ilycte f : X =Y - HenpepsiBHOE 0TOOpaXKeHHE KOMITAKTHOTO TOIOJIOMHYECKOTO
MPOCTPAHCTBA X B TOMOJIOTHYECKOE MPOCTPaHCTBO Y . Torma Y SBIAETCA KOMITAKTHBIM,
ecliy ...

1) f - uabekTHBHOE OTOOpAXKEHHE
2) f - cropbekTuBHOE OTOOpAKEHME
3) f - orkpeIToe 0TOOpaAKEHNKE

4) f -3aMkHyTOE OTOOpAXKEHHE

29. IIyctp X - KOMITAaKTHOE TOIOJIOTHYECKOE MPOCTPAHCTBO, Y - Xayc1opodoBo
Tonooruueckoe npocrpanctso u T : X =Y - menpepriBHOE oToOpaxkenue. Toraa. ..

1) f - aBusercs romeomopduszmMom

2) f - aBasercs OTKPBITHIM OTOOpAKEHUEM
3) f - saBasercs 3aMKHYTBIM OTOOPAKEHUEM
4) f - OuekTUBHBIM OTOOpAKEHUEM

30. ITycte X - xaycmop}oBO TOMOIOTHYECKOE MPOCTPAHCTBO U A - €r0 KOMIIAKTHOE
OANpPOCTpancTBO. Toraa ...
1) A -3aMKkHyTO B X
2) A - oTKpBITO B X
3) A - Bcroay IJIOTHO B X
4) A - HUTZIC HE IJIOTHO B X

31. [lyctes X - MHOXECTBO, HaJIEJICHHOE JUCKPETHOM Tomosorueit. Torma X sBusiercs
KOMIAKTHBIM TOIMOJOTUYECKUM MTPOCTPAHCTBOM TOT/Ia U TOJIBKO TOT/a, KOTJA ...
1) X -cuerHo
2) X - HecueTHO
3) X - KOHEYHO
4) X - mycToe MHOXKECTBO

32. Ilycth X - KOMOAKTHOE METPUUECKOE MIPOCTPAHCTBO U A - €ro MoJIMHOXKECTBO. Toraa
A - KOMIIAKTHO, €CJIH. ...
1) A 3aMmkHyTO B X
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2) A oTKpHITO B X
3) A Bcroay IUIOTHO B X
4) A orpaHm4eHo B X

33. I[HCerTHoe MoAIMPOCTPAHCTBO KOMITIAKTHOI'O TOIIOJIOTHYCCKOI'O IIPOCTPAHCTBA ABJIACTCA

1) CuYeTHBIM MHOXKECTBOM

2) KOHEYHBIM MHOXXECTBOM

3) BCIOJY IUIOTHBIM MHOXKECTBOM
4) HeCYeTHBIM MHOXECTBOM

34. KomnakTHO€E MOANPOCTPAHCTBO A TOMOJOTHYECKOTO MPOCTPAHCTBA X SBIIACTCSA
3aMKHYTBHIM TTOAMHOXECTBOM X , €CIIH ...
1) X sBusercs T,-POCTPaHCTBOM
2) X sBusercs T,-TIPOCTPAHCTBOM
3) X yHOBIETBOpSET INEPBOH aKCHOME CUYCTHOCTH
4) X yIOBJIETBOPSET BTOPOI aKCHOME CYETHOCTH
35.Iycts X ={a,b,c,d}. B kaxoif u3 cieyrommx Tomosoruii nmpoctpanctso (X,T)
SBJISICTCS] HECBSA3HBIM?
1) T={p{a},{a,b}{a,b,cl{ab,cd}}
2) T={o{a},{a,b},{c}{c,d}.{a,c},{a,c,d},{a,b,c},{a,b,c,d}}
3) T={ {ab,cd}}
4) T={o.{bj{ab}{a,b.c}ia,b.c.djj
5) T=1{0,{c},{a,b},{a,b,c}{a,b,c,d}}
36. [ToqMHOXXECTBO A TOIOJIOTHYECKOTO MPOCTPAaHCTBA X CBSI3HO TOTJA M TOJIBKO TOT/A,
Kora
1) A OTKpBITO-3aMKHYTO B X
2) s 1000i maphl OTKPHITEIX B X moaMHOkecTB U u V Takux, uro AcU UV , u3
ANU =0 u ANV =0 crexyet, uto A(NU NV =0
3) s m00o0ii apkl OTKPHITEIX B X moamMHOkecTB U u V Takux, uro AcU UV , u3
ANU =0 u ANV =9 crenyet, uto A(NU NV =0
4) s mo0oi mapsl OTKPHITEIX B X moamHoxkecTB U u V Takux, uro AcU UV , u3
ANU =9 u ANV =0 crenyer, uto AU NV
37. Kakoe u3 cieayromux moampoCTPAaHCTB A TOMOJIOTHYECKOTO MPOCTPAHCTBA R?
SIBJISICTCS] HECBSI3HBIM

1) A:{(x y)eR?|y=x°, XEQ}

2) A={( y)eR?|y= smx}U{(x y)eR2|y—cosx}
3) A={xy)eR?ly=xfU{xy)eR?|y=—x{
4) A= {(x,y)eR |XxeR, yeZ}U{(x y)eR?|xeZ, yeR}

38. Ectu T coBmajgaeT ¢ MHOXKECTBOM BCEX ITOAMHOXKECTB MHOKECTBa X, TO
TOIIOJIOTMYECKOE MPOCTPAHCTBO (X, T) Ha3bIBACTCA
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1) JUCKpEeTHBIM
2) aHTUAWCKPETHBIM
3) MeTpuvecKuM
39. BHyTpeHHOCTh MHOXKECTBa A 0003HAYAETCs
1) IntA
2) A
3) ExtA
4) FrA
5 A

40.YcTaHOBHUTE COOTBETCTBUE MEXTY CIACAYIOUIMMH IMOHATUSIMHU U UX 0003HAUEHUMU

BHyTpeHHOCTh MHOKECTBA A

BaemmocTs MHOXKECTBA A

3aMbIKaHHE MHOKECTBA A

['pannnia MHOXKECTBA A

MHOK€ECTBO MPEIEIbHBIX TOUEK MHOKECTBA A

agbrwnE

1) IntA
2) ExtA
3) A

4) FrA
5 A

41.Ilyctp (X,T)- TONOJOTHUYECKOE POCTPAHCTBO U X € X . Kakoe u3 cBOWCTB HEBEPHO
1) mepecedeHue ITOOOTO CEMENWCTBA OKPECTHOCTEH TOUYKH X €CTh OKPECTHOCTh TOUKH
X
2) TmepeceYeHHEe KOHEYHOTO YMCIIa OKPECTHOCTEH TOUKU X €CTh OKPECTHOCTh TOUKU X
3) BCSKOE OTKPBITOE MHOKECTBO COJIEPKAIIEE TOYKY X €CTh OKPECTHOCTh TOYKH X
42 Ilyctpb (X,T)- TomoJIoTuuecKoe MpocTpaHcTBO U Ac X . Kakue u3 yTBepxkaeHuit
HEBEPHBI
1) xeA = xelntA
2) x¢A = xeExtA
3) xelntA = xeA
4) XxeEXtA = xgA
43.ITyctp (X, T) — TOmOJIOrMYECKOE MPOCTPaHCTBO U A, B < X . Kakue u3 crneayronmx
PaBEHCTB HEBEPHBI
1) Int(A UB) = IntA U IntB

2) A3B=A38B

3) AUB=AUB
4) Int(A3B)= IntA 3 IntB

44 TTycte T, — tonosorus 3apucckoro Ha R. Toraa
1) N-Bcrony mwiotHo B TII (R, T,)
2) N-otkpsito B TII (R, T,)
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45.ITycte T, — Tomoxorus 3apucckoro Ha R?. Torna
1) (R3T,) — cemapabensHoe TI1
2) (R:,T,) —xaycoopdoso TII

46.ITycte T, — Tomonorus 3apucckoro Ha R?. Torma
1) (R3T,) — xommakrtHOe TIT
2) (R, T,) — perymspHoe TI1

47 Ilycte T, — Tomoxorus 3apucckoro Ha R?. Torma
1) JIroOble 1Ba OTKPHITHIX MHOXeECTBA B (R2, T,) mepeceKaroTcs
2) JIioboe koHeUHOE MHOXKECTBO B (R?,T,) SIBISETCS 3aMKHYTHIM
3) JlroOble 1Ba 3aMKHYTHIX MHOXKECTBa B (R?, T,) TIepeceKatoTcs
4) Jlro0Oble aBe pa3nuuHble TOYKH B (R?, T,) UMEIOT HENepeCceKaroINecsi OKPECTHOCTH

48.Kakoe 13 MHOKECTB A HE OTKPBITO U HE 3aMKHYTO Ha YMCIOBOM NpsAMoi R co
CTaHJAPTHOM TOMOJIOTUEN.

TEERTE
1) A=ih===2
) g]’ 34%
M. 111, R
2) A= - - =
) H0,234,J%
3) A= N

49.Ha gucnoBoii npssMoii R paccMmaTpuBaeTCsl €CTECTBEHHAS TOMOJOTHS; Z — €T0
MMOAMHOKECTBO PallMOHAJIbHBIX uKcen. Torma
1) Z— HecBsI3HOE MHOYKECTBO
2) Z — HecBsI3HOE MHOMKECTBO
3) IntZ — cBs3HOE MHOXECTBO

4) Z— CBA3HOE MHOECTBO
5) Z — CBSI3HOE MHOXECTBO
50.Ha yucnoBoii npsiMmoit R paccmarpuBaetcs ecrectBeHHas Tonojorus; A = Q 3 (0;1) —
€ro MOJIMHOKECTBO PAIIMOHATBHBIX Yucen. Toraa

1) FrA = [0;1]
2) FrA = {01}
3) FrA=Q
4) FrA=A

51.B xaycaophoBoM mpocTpaHCTBE J1H000€ KOHEYHOE MHOKECTBO
1) He uMeeT npeneIbHBIX TOYCK
2) wuMeeT XOTs Obl OJTHY TIPE/ICTBHYIO TOUKY
3) BCe TOUKH MpeebHbIe
52.KoMmnakTHOE MOAMHOKECTBO XaycAopdoBa MpoCcTpaHCTBA
1) 3amMKHYTO
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2) OTKpBITO
3) OTKpPBITO-3aMKHYTO

53.JIr060€ aHTUINCKPETHOE TPOCTPAHCTBO
1) cBs3HO
2) HECBS3HO

54.JI1060€ aHTUAUCKPETHOE MPOCTPAHCTBO
1) xowmmakrtoe TII
2) ©e kommakTHOe TII

55.JTr000€ qUCKpETHOE MPOCTPAHCTBO, B KOTOPOM 00Jiee OHOM TOUKH SBISCTCS
1) HecsizubiM TI1
2) cBsa3abM TII
56.JIr060e 6eckoHEeYHOE AUCKPETHOE MPOCTPAHCTBO SIBIISETCS
1) He komnakTHbIM TI1
2) xommakTHbIM TIT

57.B T, - npocTpaHcTBe J1I000€ KOHEYHOE MHOKECTBO

1) 3aMKHYTO
2) OTKpBITO
58.MuoxecTBO A M3 X Ha3bIBaeTCs ; B TOIMOJOTHUECKOM MpocTpancTBe (X, T), eciu
X, AAOT
1) 3aMKHYTBIM
2) OTKPBITHIM
3) HHUIIC HE IIOTHBIM

59.) BCeX OTKPBITHIX B Xayca0p(oM MPOCTPAHCTBE X MHOXKECTB, COJIEPKAIIUX TOUKY X
coBrnagaer ¢ {x}.

1) mnepecedenue
2) oObearHEHUE
3) mnpousBeacHHE

60.ITycts T ., — muckpernas Tononorus Ha R. Torna

1) N-— orkpsiTo B TononoruyeckoM npocrpancrse (R, T )

2) N -—3amkHyTO B TonosornueckoM mpocrpancrse (R, T )

3) N-— Bcrogy mIOTHO B TonoxoruueckoM mpocrpancree (R, T )
61.ITycts T, — muckpernas tononorus Ha R u A = (0;1). Torna

1) A¥y= X B rononornueckom npocrpanctse (R, T )

2) A¥y= [0;1]B Tononorunueckom npoctpanctee (R, Tmax)

62.I1ycte T ;. — aHTuauckperHas Tononorus Ha R. Torxa
1) N- Bcrogy mIoTHO B TonoorudeckoM mpocrpancrae (R, T )
2) N - cBs3HO B TononorndeckoM npocrpaucrse (R, T . )
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3) N-3amkHyTO B Tonmonornueckom npocrpancrse (R, T . )

63.PaccmoTpum Tonosnoruueckoe npocrpanctso (X, T), riue
X = {1234,5,6},
T = {KX,{2 3},{4,6},{123},{2 3,4,6},{1, 23 4,6}}
nunycte A = {1,2,3,56}. Torna

1) FrA = {4,5,6}

2) FrA = {16}
3) FrA=A
4) FrA=X

64.ITycte (M, r) — metpuueckoe mpoctpanctBo u A MM , a OM . Torna
1) aOABIr(@A)=0
2) aOFrAblr(@A)=20
3) aOAybl r(@A)=0

65.Kakoit yron oOpasyer kacarteibHass W KpuBOW x =al(t—sint)y=a(l-cost) z= 4asin% B

TOUKE t :g c ocero Oz

1) g
2 3
Ol
DI
5) %n.

66.Haiitu compukacarommecs wiockoctn kpuoii X=t,y=t’,z=t°) npoxomsmme uepes
TOYKY MO(Z,—%,—G)
1) Xx+y+z+1=0; 3x-3y+2z-1=0; x-18+z-1=0;
2) 2x+Yy+32-1=0; x—-y+2z+1=0; 108x+18y—-z+3=0;
3) 3x+3y+z+1=0; 3x-3y+z-1=0; 108x-18y+z-216=0.

67.HaiiTu enuHUYHBIE BEKTOPHlI KacaTeJbHOW, TJIaBHOW HOpMaiM W OWHOPMAJd KPUBOMU
x =tsint, y=tcost, z=tl' B Ha4YaJe KOOpP/IMHAT.
o+ L 0, -1, B—_ l,+ 0

n TR

b+l + 10,
\/6 )
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0, + 0 20, — 0, + 0, — (., +0,—F
2 %: 2 3' v = 1 2 3’ — 1 2 3,
) 2 ! J6 g V3

0o+ 0 0,—0, — 20, +0,+ /0
3)%2 1 3, v = 2 3 — 1 2 3

BT P J6

68.Hanucate mapameTpuyeckue ypaBHEHHS MOBEPXHOCTH, 0Opa30BaHHOM KacaTeIbHBIMU K
BHHTOBOM JJUHHUHU X =acCosu, 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 opTOoroHaNbHBIE TPACKTOPUU CEMEWCTBAa JMHHMA U+V =COStiexanmmx Ha cdepe
X = Rcosucosv,y = Rcosusinv,z = Rsinu.
1) u+v=const ;
2) u-v=const;
3) u-+tgy;
4) v-—tgu=const;
5) Uu+cosv=const.

70.HaiiTi TnaBHBIC HampaBleHUS W TJIABHBIC KPUBU3HBI MPSIMOTO TEIUKOHMAA X =UCOSV,
y=usinv, Zz=av.
a

1) du_y u’-a’; kl=-k?>=——;
dv u+a

2) Z—UZi\/u2+a2 ; ki:—k}f:—a ;
v

u?+a?’

du a
== —tau; Ki=—kZ=—2
dv u-—a

3)
71.Haiit TOYKHM Ha KpPMBOH X=co0s’t, y=sin®t, z=cos2t, B KOTOPHIX KPHUBH3HA HMEET
MHUHUMAJIbHOE 3HaAYeHHUE (JIOKAIBHOE).

1) E+21<T:, 2) Eerc, 3) E+Kn, 4) E+21<7:, gn+Krc, rme X=0, £1, £2, ...
3 2 4 6 3

7.1.3. Bonpocel 013 KOHMPOA CAMOCMOAMENbHOU PAOOMbL CIYOEHM 08

1. MHoXecTBO. MOIITHOCTE MHOKECTBA:
a) ceMelcTBa MHOXKECTB; Olepallii HaJl CEMENCTBaMU MHOKECTB;
6) dopmyinsr Jle Moprana;
B) MOIIHOCTh MHOKECTBA;
r) teopema Kanropa;
n) teopema Kanropa — bepHmreiina;
€) CUETHbIE MHOKECTBA: MPUMEPHI U CBOMCTBA CYETHBIX MHOKECTB;
’K) HECUYETHOCTh MHOKECTBA BEIIECTBEHHBIX YHCEIL.
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2. Metpudeckue mpoCTPaHCTBA:
a) METpUUYECKHE MPOCTPAHCTBA: ONMPEACIICHUS U IPUMEPBI;
0) 1map, OKPeCTHOCTb, OTKPBITHIC 1 3aMKHYThIE MHOYKECTBA B METPUIECKOM
MIPOCTPAHCTBE;
B) OTHOIIIEHHE «TOYKA-MHOKECTBO» B METPUUECKOM MPOCTPAHCTBE;
I') HENPEePHIBHOCTh OTOOPAXKEHUS MEXKIY METPUUECKUMU MTPOCTPAHCTBAMH;
1) CXOAMUMOCTb B METPUYECKOM MTPOCTPAHCTBE.
3. Tomnosoruyeckue NpoCTPaHCTBA:
a) ompeesieHue U IPUMEPHI TOMOJIOTHYECKUX MPOCTPAHCTB;
0) CBOICTBA OTKPBITHIX ¥ 3aMKHYTHIX MHOXECTB B TII;
B) 0aza m nmpenoda3a TII; 6a3a B Touke;
r) mepBas ¥ BTOpas akCHOMBI CUETHOCTH;
1) BCIOAY IUIOTHBIC M HUT/I€ HE TUIOTHBIE MHOYKECTBA,;
e) cenapabeybHbIE MPOCTPAHCTBA;
) TOAMPOCTPAHCTBA U MTPOU3BEICHUE TOMOJIOTUYECKUX MMPOCTPAHCTB
4. HenpepbIBHBIE OTOOpaXKEHUS:
a) HENpepbIBHbIE OTOOPAXKEHUSI: ONPEEICHUE U MPOCTEHNIINE CBOMCTRA;
0) HEnmpephIBHOCTH B TOUKE;
B) KpUTEPUU HENPEPHIBHOCTU OTOOPaKEHNUS;
I') OTKPBITHIE U 3aMKHYTBIE OTOOpaKEHUS;
71) MOHEOMOP(U3MBI U IMUOMOPPHU3MBIL;
€) roMeoMop(uU3MBbI: OIIpeNIeJICHUE U CBOICTBA;
) roMeoMOp(dHBIE TOTIOJIOTUYECKUE MTPOCTPAHCTBA.

[Tpeamet u metoa nuddepeHInanbHON TEOMETPHUHU.

BekTop-pynkuus ckanspHoro aprymenra. [IpenMer, HenmpepbIBHOCTb, TPOU3BOIHASL.

[Tonarue kpuBoi. Diiem. kpuBas. [lapameTpuzanus KpuBoOi.

Perynsipubie kpuBbie. OOBIKHOBEHHAS TOUKA PETYJISIPHON KPHUBOM.

. Kacarenbnas kpuBoil. Teopema 0 Cyl1ecTBOBaHUM U €IMHCTBEHHOCTH KacaTeJIbHOM.

10 VYpaBHEHUs KacaTelIbHOM B BEKTOPHOI B BEKTOPHOU U KOOP.-i (popmax.

11.Conpukacaromasicsi MI0CKOCTh KPUBOW. YPaBHEHUS CONMPHUKACAIOIIEHCS TIOCKOCTU
JUTSL pa3JIMYHBIX CIy4YaeB aHAJTMTUYECKOTO 3aJJaHUs KPUBOM.

12.Hopmainb kpuBoi. [’ TaBHast HOpMaib, OMHOPMaJlb KPUBOW; UX YPABHEHHS.

©oo~NO O

13.EcTtecTBenHas mapameTrpu3aius Kpuoi. Jlokazate, 4To \r‘l (S)‘ =1.

14, KpI/IBI/IBHa KpuBOU. Jlokazarh, 4TO NPHU €CTECTBEHHOW MMAPAMETPU3ALNU KPUBOU
‘I‘ ‘ Brruucnenne KpuBU3HBI KPUBOM MTPOU3BOJIBLHOM €€ apaMeTPU3AIUU.

15.‘—IT0 npeAcTaBIsieT coOOM KpUBasi, y KOTOPOH B Kax10i Touke K, =07

16.EqvHuYHbIE BEKTOpPHI KacaTeNbHOW, TJIaBHOM HOpMald M OWHOpMAM MpHU
€CTECTBEHHOM ITapaMeTpU3alii KpUBOM.

17.A0cOMOTHOE  KpY4YEHHE KpI/IBoﬁ Jlox5a3atb, 4YTO TIpU  €CTECTBEHHOU

‘r 111 S)(
2
K] (S)
18.Kpyuenue kpuBoil. HaifTu Bce KpuBbIe, Y KOTOPBIX B KaXJI0H TOYKE KpyuE€HUE PABHO

HYJII0. Beruncienne KpyueHust KpuBOU ITPU ITPOU3BOJIBHON €€ ITapaMeETPU3aLAH.

nmapamerpu3arus Kpusoii |K, | =
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19.Dopmynst @pene. CTpoeHre KPUBOK B OKPECTHOCTH OOBIKHOBEHHOW TOYKH.

20.OnemeHTapHasi TMOBEpXHOCTh. [lapamerpuueckue ypaBHEHHsSI SJIE€MEHTApHOM
MTOBEPXHOCTH.

21.Perynsprast moBepxHOCTh. OOBIKHOBEHHBIC TOYKH HA PETYISIPHON TTOBEPXHOCTH.

22 KacarenpHasi IUIOCKOCTh  IOBEPXHOCTU. TeopeMa O  CyIIECTBOBAaHUU U
€AMHCTBEHHOCTH.

23.YpaBHEHMsI KacaTeJbHOM IJIOCKOCTM JUIsl  Pa3lM4YHBIX  CIy4yaeB  3a/laHus
noBepxHocTy. HopManu noBepxHOCTH.

24.IlepBas OCHOBHas KBaJpaTU4Has (opMa MOBEpXHOCTU. JlIMHA IYrd KpPUBOM Ha
IIOBEPXHOCTH.

25.YT10J1 MEeXIy KpUBBIMH Ha TOBEPXHOCTH.

26.KpuTepuii OpTOrOHaIFHOCTA KOOPIAUHATHON CETH Ha TOBEPXHOCTH.

27.BTopas ocHOBHas kBajjpaTudHas (hopMa MOBEPXHOCTH.

28.KpuBun3Ha KpUBOIi, IeKaIleil Ha MOBEPXHOCTH.

29.Teopema Menbe. ['eomeTprudecKkuii CMBICT HOPMaJbHOW KPUBU3HBI TTOBEPXHOCTH B
JTAHHOM TOYKe, B JAHHOM HAIpPaBJICHUU.

30.UnankaTtpuca kpuBu3HbL. Kitaccudukamms Touek moBEpXHOCTH.

31.Acumnt. HanpaBieHus. CoxpaHEeHHbIE HAIIPaBJICHUSI.

32.I'naBHbIe HalpaBieHus. [ TaBHbIE KPUBU3HBI.

33.Bbruncnenne TiaBHBIX KPUBU3H IIOBEPXHOCTH B Cllyyae IIPOU3BOJIBHON €€
napameTpH3anuu.

34.BHyTpeHHsIE TeoMeTpusi MOBEpXHOCTU. ['‘eone3nyeckas KpUBHU3HA KPUBOW Ha
IIOBEPXHOCTH.

7.1.4. Ilpumepnvie sapuanmul KOHMPOIALHBIX PAOOM NO OUCUUNIUHE
Bapuanr Ne 1
OO6benuHeHne u nepecevueHue cemeiictsa Muoxect. opmyinsl [le Moprana (;10ka3athb).

Hurzae He MII0THBIE MHOXKECTBA: ONPEIEICHUE, IPUMEPBI U KPUTEPUI HUTZIE HE
MJIOTHOCTH MHOKECTBA (KpUTEPUH 10Ka3aTh).

Samauga Ne 1.

Bapuant Ne 2
1. MomHocts MHOKeCTBA. Teopema Kantopa (qokas3ats).

2. Hurne He MJI0THBIE MHOKECTBA: OINpEAeNICHUEe, TPUMEPHI U KPUTEPUIM HUTIE HE
IUIOTHOCTH MHOKECTBA (KpUTEPUH 10Ka3aTh).

3. Bamaua Ne 2

Bapuant Ne 3
1. OnpeneneHue cC4eTHOrO MHOXeCTBa. J[0ka3aTh CYETHOCTh OOBETMHEHUS CUETHOTO
CeMeiCcTBa CUSTHBIX MHOYKECTB.
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. Komno3unus HenpeprIBHBIX OTOOpa)KEHUH €CTh HEeMpepbIBHOE 0TOOpaxeHue. [laTh
ONpEIEIEHUE BCEX BXOAAIINX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHE.

. 3agada Ne 3.

Bapuant Ne 4
Ornpenenenue c4ETHOrO MHOKECTBA. J[0Ka3aTh CYETHOCTh AEKAPTOBA MPOU3BEACHUS
JIBYX CUETHBIX MHOKECTB.

. I[J'ISI TOT'O YTOOBI OTO6pa}KeHI/I€, I[CﬁCTBYIOHICC MCKAY TOIIOJIOTUICCKUMU
IMPOCTPpaHCTBAMH OBLIO HCIIPCPBIBHBIM H€O6XOI[I/IMO n J0CTAaTO4YHO, YTOOBI OHO OBIIIO
HCIIPCPBIBHO B K&)I(I[Oﬁ TOYKC. )_—[aTL OIIPpCACIICHUC BCCX BXOAAIIUX B JTAHHOC
YTBCPKACHUC TCPMHUHOB U JOKAa3aTh UJIM OIIPOBCPIrHYTH 3TO YTBECPIKIACHHC.

. 3amaua Ne 4.

Bapuanr Ne §
Ornpenenenue c4eTHOro MHOKeCTBa. Jloka3aTh CYETHOCTh MHOMKECTBA PALIMOHAIBHBIX
quced.

. Kputepun HenpepbIBHOCTH OTOOpaKEHHS (JOKA3aTh).
3amaua Ne 5.

Bapuant Ne 6
. Jloxa3zate HecueTHOCTH OTpe3ka [0, 1].

OTKpBITBIE U 3aMKHYThIE 0TOOpakeHus. ['oMmeoMopPu3MBbI.
. 3amaua Ne 6.

Bapuanr Ne 7
. MeTrpuyeckue npoCTpaHCTBa: ONPEACICHUE U TPUMEPHI.

. Besikoe mpocTpaHCTBO, yI0BIETBOPAIOLIEE BTOPOI aKCHOME CYHETHOCTH
cenapabenbHo. [laTh onpeneneHne Bcex BXOASIINX B TAHHOE YTBEPKACHUE TEPMUHOB
U JI0Ka3aTh UM OMPOBEPTHYTH 3TO YTBEPKICHHE.

. 3amgaua Ne 7.

Bapuant Ne 8
. IloanmpocTpaHCTBO METPUYECKOTO MPOCTpaHCTBA. MHAYyIIMpOBaHHAs METPUKA.
[Tpumepsr.

. Bcesikoe cenapabenbHOe MPOCTPaHCTBO, YOBIETBOPAIOIIEE IEPBOM aKCHOME
CUYETHOCTH yJIOBJIETBOPSIET U BTOPOM aKCMOME CUETHOCTH. J{aTh onpeneneHue Bcex
BXOJIAIIMX B JAHHOE YTBEPKJICHUE TEPMUHOB U JI0KA3aTh WK ONIPOBEPTHYTH 3TO
YTBEPKJICHUE.

. 3agada Ne .
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Bapuant Ne 9
. Onpenenenue OTKPHITHIX MHOKECTB B METPUUECKOM MPOCTPAHCTBE M UX CBOWCTBA
(cBOMCTBa 10Ka3aTh).

. Bcsikoe mpocTpaHCTBO, yIOBIETBOPSIONIEE BTOPOM aKCHOME CUETHOCTH
cenapabenbHo. [laTh onpeneneHne Bcex BXOAIMINUX B TaHHOE YTBEPKICHIE TEPMUHOB
Y JI0Ka3aTh UJIU ONPOBEPTHYTH 3TO YTBEPKJICHHUE.

. 3agada Ne 9.

Bapuant Ne 10
. Onpenenenue 3aMKHYTHIX MHOKECTB B METPUUYECKOM ITPOCTPAHCTBE U UX CBOWMCTBA
(cBolicTBa 1I0KA3aTh).

. 'omeomopdu3Mbl: onpeaeneHus, CBoOKMCTBa U mpuMepbl. CBOWCTBA 0Ka3aTh.
. 3amaga Ne 10.

Bapuant Ne 11
. HenpepbiBHBIE 0TOOpaK€HU MEKIY METPUUECKUMH MPOCTPAHCTBAMM.

. Akcuomsl otaenumoctu T, T, u T,. Onpenenenue, B3aUMOCBA3b U IPUMEDBI,

noka3piBaronme, uto I, FOT. u T, IOT,.
J 0 1 1 2

. 3amaga Ne 11.

Bapuant Ne 12
. CxoguMoCTh B METpUUECKOM TMpocTpaHcTBe. [Ipumepsl.

. 'omeomopdHbIe TOMOIOTHYECKHE TPOCTPAHCTBA: OMPEIETICHNUs, CBOICTBA U TIPUMEPHI.
CaoiicTBa 10Ka3aTh. TOMOJIOrHYECKNE NHBAPUAHTBHI.

. 3amada Ne 12.

Bapuant Ne 13
. Onpenenenue u mpuMepbl TOMOJOTHYECKUX TPOCTPaHCTB. CpaBHEHME TOMIOJIOTU.

. Beskoe perynsipHoe MpOCTPaHCTBO sBIsAeTCA XaycaoppoBeiM. [laTh onpenenenue Bcex
BXOJIAIIMX B JAHHOE YTBEPKJICHUE TEPMUHOB U JI0KA3aTh WK ONPOBEPTHYTH 3TO
YTBEPKJICHUE.

. 3amaua Ne 13.

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

. HOpMaJ'IBHBIG TOIIOJIOTHYICCKHUC IIPOCTPAHCTBA. HOKaBaTI), 4dTO BCAKOC MCTPHUYCCKOC
IMPOCTPAHCTBO ABJIICTCS HOPMAJIbHBIM.

. 3amaua Ne 14.

Bapuant Ne 15
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. BHYTpeHHﬂH TOYKaA, rpaHUvIHasA TO4YKa, TOYKa IIPUKOCHOBCHUS U MPCACIIbHAA TOYKA
MHOKCCTBA B TOIMOJIOTMYCCKOM ITPOCTPAHCTBE.

. TToanpocTpaHCTBO TOMOJIOTHYECKOTO MTPOCTPaHCTBA. Jl0Ka3aTh, UYTO CY)KESHHUE BCIKOTO
HETNPEPBIBHOTO OTOOPAKCHHSI Ha TTOIITPOCTPAHCTBO SABJISCTCS HEITPEPHIBHBIM
OTOOPaKECHHUEM.

. 3amada Ne 15.

Bapuant Ne 16

. MHO€eCTBO OTKPBITO B TOMOJIOTHYECKOM MPOCTPAHCTBE TOT/A U TOJIBKO TOT/1a, KOTAa
OHO COBIIAJAET CO CBOEH BHYTPEHHOCTHIO. [laTh onpeseneHre Bcex BXOASIINX B
JAHHOE YTBEPKJICHHE TEPMUHOB U J0Ka3aTh 3TO YTBEPKICHHE.

CdopmynupoBats Manyto u bosnbnyto temmbl YpeicoHa. JlaTh onpeiesieHrs Bcex
BXOJIAIIUX B 3TH (POPMYJIUPOBKH MOHATUIA U TEPMUHOB.

. 3amada Ne 16.

Bapuanr Ne 17

. MHOX€eCTBO 3aMKHYTO B TOIIOJIOTHUYECKOM MPOCTPAHCTBE TOT1A U TOJBKO TOT1a, KOTAa
OHO COBHNAAAET CO CBOMM 3aMbIKaHHEM. [[aTh OnpeneneHne BceX BXOIAMNX B JAHHOE
YTBEPKIACHUE TEPMUHOB U JOKA3aTh 3TO YTBEPKICHHUE.

. KomnakTtHble TOnonornyeckue npocrpancTsa. Kpurepuii KOMHaKTHOCTH B TEPMUHAX
LHEHTPUPOBAHHBIX CUCTEM (KpUTEPUH 10Ka3aTh).

. 3amaua Ne 17.

BapuanT Ne 18
. BHyTpeHHOCTbh MHOKECTBA B TOTIOJIOTUYECKOM TIpocTpaHcTBe. CBOMCTBA OTepaIuu
A a Int(A).

. Besikoe 3aMKHYTO€E MOAMHOKECTBO KOMIIAKTHOTO TOTIOJIOTHYECKOTO MMPOCTPAHCTBA
ABJISIETCA KOMIIAKTHBIM MHO>KECTBOM. JlaTh onpeneneHus BceX BXOAAMMUX B JaHHOE
YTBEPKIECHUE MMOHATUI U JOKA3aTh 3TO YTBEPKICHHUE.

. 3amaua Ne 18

Bapuant Ne 19
. 3aMpIKaHNE MHOXKECTBA B TOMOJIOTHYECKOM MPOCTpaHcTBe. CBOIMCTBA omnepanuu

Aa A.

. Bcsikoe koMmakTHOE OJIMHOKECTBO Xayc10p(oBa TOMOIOTHUECKOTO POCTPAHCTBA
ABJSETCA 3aMKHYTBIM MHO>KECTBOM. JlaTh onpeesieHust BCEX BXOASAIIMX B JaHHOE
YTBEPKIECHUE MMOHATHI U 10KA3aTh 3TO YTBEPKICHHUE.

. 3amada Ne 19.

Bapuant Ne 20
. baza ronmonorudeckoro npoctpanctsa. [Ipumepsl. Kpurepuii 6a3b1 (10Ka3aTh).
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O0Opa3 KOMIAKTHOI'O ITPOCTPAHCTBA MIPU HEMPEPHIBHOM OTOOPAKEHUU SIBIIAETCS
KOMITAKTHBIM MHOECTBOM. J[aTh onpeneneHus BCeX BXOAAIINX B JAHHOE
YTBEPKJICHHUE MOHATUI U JOKa3aTh 3TO YTBEPKICHHE.

. 3amada Ne 20.

Bapuant Ne 21

. IIpen6a3a Tononoruueckoro npoctpanctsa. [Ipumepsl. baza B Touke u
(dyHIaMeHTallbHAs CUCTEMa OKPECTHOCTEHN TOMOJIOTHYECKOTO MPOCTPAHCTBA.
[Ipumepsr.

. HenpepbiBHOE 0TOOpakeHre KOMITAKTHOTO MPOCTPAHCTBA B XaycA0p(HOBO
POCTPAHCTBO SIBJISETCS 3aMKHYTBIM OTOOpaXkeHreM. JlaTh onpeneneHus Bcex
BXOJSIIIUX B JJAHHOE YTBEPKJACHUE MOHSATUNA U JI0KA3aTh 3TO YTBEPKICHUE.

. 3amada Ne 21.

Bapuant Ne 22
. IlepBas u BTOpas akcuoma C4eTHOCTH. J{0Ka3aTh WK ONIPOBEPTHYTh, UTO BCAKOE
METPUUYECKOE MPOCTPAHCTBO YAOBJIETBOPSIET IEPBOM AKCUOME CYETHOCTH.

. IIpou3BeaeHune TOMoONIOrH4ecKuX NpOCTPaHCTB. [Joka3aTs, 4To OTOOpaxeHue
MIPOEKTUPOBAHHUS SIBISIETCS OTKPBITHIM OTOOPaKEHUEM.

. 3amaya Ne 22.

Bapuant Ne 23
Omnpenenenre CBI3HOTO MOIMHOKECTBA TOMOJIOTMYECKOTO MpocTpancTBa. Kpurepwuii
CBSI3HOCTH ITOJMHOKECTBA B TOITOJIOTHYECKOM TIPOCTPAHCTRE.

. st menpepsiBaoctd otobpaxenus f : E ® X r Y HeoOxomumo U 10CTaTOYHO

HETIPEPBIBHOCTU KaXI0W U3 €ro KOMIIOHEHT. JlaTh onpenesieHns BCeX BXOASIIUX B ATO
YTBEPKIACHUE MOHATUN U JOKA3aTh 3TO YTBEPKICHHUE.

. 3amaua Ne 23.

Bapuant Ne 24

. IlepBas u BTOpas akcuoma C4eTHOCTH. J{0Ka3aTh WK OMPOBEPTHYTh, UTO BCAKOE
TOMOJIOTUYECKOE MPOCTPAHCTBO, YIOBIETBOPSIOLIEE BTOPOIl aKCHOME CYETHOCTH
YAOBJIETBOPSIET U MEPBOM AKCUOME CUYETHOCTH.

. bruexkTuBHOE HEMPEePHIBHOE 0TOOPAKEHUE KOMIIAKTHOTO IMMPOCTPAHCTBA HA
xayc1opoBO MPOCTPAHCTBO SBIsIETCS ToMeoMopdu3MoM. JlaTh onpeaesieHus Bcex
BXOJSIINX B JAHHOE YTBEPKJICHUE MOHATUHN U JJOKA3aTh 3TO YTBEPKICHHUE.

. 3amaua Ne 24.

Bapuant Ne 25

. IlepBast u BTOpasi akcuoma CUeTHOCTH. JloKa3aTh WJIK OIPOBEPTHYTh, YTO BCSIKOE
TOMOJIOTUYECKOE MPOCTPAHCTBO, YAOBJIETBOPSIIOIIEE EPBOIl AKCHOME CUYETHOCTHU
YAOBJIETBOPSIET U BTOPOIl aKCHOME CUETHOCTH.
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. Iycte f : X ® R nenpepoiroe oTobpakerue. Ecnu X — KOMIakTHOE
MPOCTPAHCTBO, TO f JOCTHraeT cBOEro MUHUMAJIBHOTO M MAKCUMAJIBHOTO 3HAYCHUSI

Ha X . I[aTB OIIPCACIICHUA BCCX BXOIAINIUX B JAHHOC YTBCPKICHUC MIOHSITUN U
A0Ka3aTb 3TO YTBCPKACHHUC.

. 3amada Ne 25.

Bapuant Ne 26
. Bcroay mioTHeie MHOXKECTBA: OMpEIENIeHNE, PUMEPHI U KPUTEPHI BCIOAY MNIOTHOCTH
MHOYECTBa (KpUTEPHUH JOKA3aTh).

CBsI3HBIC TOMOJIOTUYECKIE TPOCTPAHCTBA. KpUTepun CBI3HOCTH TOMOJIOTHYECKOTO
IPOCTPAHCTBA.

. 3amaua Ne 26.

Bapuant Ne 27
. BHyTpeHHsIsl TOUKa, TpaHUYHAs TOYKa, TOUKa MPUKOCHOBEHUS U MIPEAEIbHAS TOUKA
MHO’KECTBA B TOMIOJIOTUYECKOM MPOCTPAHCTBE.

CBs13HBIE TOIIOJIOTUYECKUE IIPOCTpaHCTBA. JloKa3aTh CBSI3HOCTB OTpe3Ka [a,b].

. 3amaua Ne 27.

Bapuant Ne 28

. JIJ1st HempepBIBHOCTH OTOOPaKEHUS, EHCTBYIOIIETO MEXKTY TOTIOJIOTHICCKUMHU
IPOCTPAHCTBAMH HEOOXOJMMO H JIOCTATOYHO, YTOOBI MP0o0Opa3 JIF0O0To 3aMKHYTOTO
MHOYECTBa JIJI 3TOI'0 OTOOpaKEHUS OBbLIT 3aMKHYT. JlaTh onpeeeHus Bcex
BXOJAIINX B JAHHOE YTBEPKJICHUE TIOHATUI 1 JJOKa3aTh ATO YTBEPKICHHE.

. HemnpepwiBHBIN 00pa3 CBA3HOTO TOMOJOTHYECKOTO IIPOCTPAHCTBA SBIISICTCS CBSI3HBIM
MHOECTBOM. JlaTh onpeaeieHus BCEX BXOAAIIMX B IAHHOE YTBEPKACHHUE TTOHATHN U
JI0Ka3aTh 3TO YTBEPKICHUE.

. 3amaua Ne 28.

Bapuant Ne 29

. MHOX€ECTBO OTKPBITO B TOMOJIOTMYECKOM MTPOCTPAHCTBE TOT/AA U TOJIBKO TOTAA, KOraa
OHO COBIIAJAET CO CBOEH BHYTPEHHOCTHIO. /laTh onpeneneHye Bcex BXOAAIIMNX B
JAHHOE YTBEPXKIAECHUE TEPMUHOB U J10Ka3aTh 3TO YTBEPXKIACHUE.

CBsI3HBIC TOMOJIOTUYCCKHIE TPOCTPAHCTBA. KpuTepun CBA3HOCTH TOMOJIOTHYECKOTO
POCTPAHCTBA.

. 3agada Ne 29,

Bapuant Ne 30
. KommakTtasle Tononornyeckue npocrpancrsa. Kpurepuii KOMIaKTHOCTH B TEPMUHAX
LIEHTPUPOBAHHBIX CUCTEM (KpUTEPUI AOKA3aTh).

. baza ronmonorudeckoro npoctpanctsa. [Ipumepsl. Kpurepuii 6a3b1 (0Ka3aTh).
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. 3amada Ne 30.

Bapuant Ne 31

. HenpepriBHOE 0TOOpaXkeHne KOMITAKTHOTO MPOCTPAHCTBA B XaycA0p(HOBO
MIPOCTPAHCTBO SABJISIETCS 3aMKHYTBHIM O0TOOpakeHueM. J[aTh onmpeneneHus Bcex
BXOJSIIIMX B JJAHHOE YTBEPKJACHUE TTOHSATUN U JI0KA3aTh 3TO YTBEPKIACHUE.

OTHOIIIEHUE «TOYKA-MHOXECTBO» B TOMOJIOTHYECKOM MPOCTPAHCTBE.
. 3amada Ne 31.

Bapuant Ne 32

. MHO€eCTBO 3aMKHYTO B TOIIOJIOTHYECKOM IIPOCTPAHCTBE TOI' 1A U TOJIBKO TOI' /1A, KOI/1a
OHO COBIIAJAET CO CBOMM 3aMbIKaHHUEM. [[aTh olpeleneHne BceX BXOAAINX B JaHHOE
YTBEPXKIACHUE TEPMUHOB U J10Ka3aTh 3TO YTBEPKICHUE.

. Akcuomsl otaenumoctu T, T, u T,. Onpenenenue, B3aUMOCBA3b U IPUMEDBI,

nokaspiBaromye, uto T, FOT, u T, IOT,.

. 3amada Ne 32.

Bapuant Ne 33
. HopManbHbIe TOmonornyeckue npocTpaHcTna. JJokasaTh, 4TO BCAKOE METPUUECKOE
MIPOCTPAHCTBO SIBIISIETCS HOPMAJIbHBIM.

Omnpenenenne CBA3HOIO OJIMHOKECTBA TOMOJIOTMYECKOT0 IpocTpaHcTBa. Kpurepuii
CBA3HOCTH MOJMHOKECTBA B TOMOJIOTHYECKOM MPOCTPAHCTBE.

. 3amaua Ne 33.

Bapuant Ne 34

. Besakoe koMmakTHOE MOJIMHOKECTBO XaycaophoBa TOMOIOTUYECKOTO MTPOCTPAHCTBA
SBJISIETCA 3aMKHYTBIM MHOKECTBOM. JlaTh onpeiesieHust BCEX BXOASIIUX B JaHHOE
YTBEPIKJIECHUE TMOHSITUI U JOKA3aTh 3TO YTBEPKICHUE.

. Kommozuniust HempepbIBHBIX 0TOOpaKEHUH €CTh HEMPephIBHOE 0TOOpakeHue. Jath
ONPEAEITICHNUE BCEX BXOISIIMX B JAHHOE YTBEPKIACHUE TEPMUHOB U JIOKA3aTh WUJIU
OIIPOBEPTHYTH 3TO YTBEPKACHHUE.

. 3amaua Ne 34.

Bapuant Ne 35

. Beskoe perynsipHoe MpOCTPaHCTBO sBIsAETCA XaycaoppoBsiM. [laThk onpenenenue Bcex
BXOJAILIMX B JAHHOE YTBEP)KJIECHNE TEPMUHOB U JI0KA3aTh WIH ONIPOBEPTHYTH 3TO
YTBEPKJICHHUE.

OHpC,IIGJICHI/IG CUCTHOI'O MHOKCCTBA. I[OKaBaTB CUCTHOCTD O6’I)GIII/IH€HI/I}I CUYCTHOTI'O
CEMEHCTBA CUETHBIX MHOKECTB.

. 3amaua Ne 35.
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Bapuant Ne 36
1. Jloka3aTh HECUETHOCTb OTPE3KA .

2. TlpousBeneHue TOMOJIOTHIYECKUX MPOCTPaHCTB. JloKka3aTh, 4TO 0TOOpakeHHe
MPOEKTUPOBAHUS ABIISIETCS OTKPHITHIM OTOOPAKEHHUEM.

3. 3amauga Ne 36.

Bapuant Ne 37
1. HenpepsiBHOE 0TOOpaxkeHHE KOMITAKTHOTO MPOCTPAHCTBA B Xayca0phoBO
IPOCTPAHCTBO SIBJISETCS 3aMKHYTHIM OTOOpakeHreM. JlaTh onpeneneHus Bcex
BXOJIAIIMX B JAHHOE YTBEPKJICHUE MOHSATUHN U J10KAa3aTh ATO YTBEPKICHHE.

2. 'omeomopdu3MBbI: ONpeAcIIeHNs], CBOKWCTBA U TpuMepbl. CBOMCTBA JI0Ka3aTh.
3. 3Bamaua Ne 37.

Bapuant Ne 38
1. ChopmynupoBats Mainyto u bonbiryro jemMmbl YpoicoHa. [laTh onpeaeneHus Bcex
BXOJSIITUX B ATY POPMYTUPOBKY MOHITUI U TEPMUHOB.

2. 3aMbIKaHHE MHOYKECTBA B TOTIOJIOTHYECKOM ITpocTpancTBe. CBOMCTBA ONepariu
Aa A.
3. 3Bamaua No 38.
Bapuant Ne 39

1. IMoanmpocTpaHCTBO METPUUECKOTO MPOCTPAaHCTBA. MHIylIMpoBaHHAsI METPHUKA.
[Ipumepsr.

2. HenpepbIBHBII 00pa3 CBA3HOTO TOMOJIOTHYECKOTO TPOCTPAHCTBA SBIISETCS CBSI3HBIM
MHO€ECTBOM. [[aTh onpeaeneHust BCeX BXOASIIUX B JAHHOE YTBEPKACHUE TOHATUHN U
JI0KA3aTh 3TO YTBEPKIACHHUE.

3. Bamaua Ne 39.

Bapuant Ne 40
1. KoMmakTHbIE TOMOJIOTHYECKHE MpocTpaHcTBa. Kpurepuit KOMIAaKTHOCTH B TEPMHUHAX
LIEHTPUPOBAHHBIX CUCTEM (KPUTEPUI 10KA3ATh).

2. IlepBas u BTOpas akcuoma C4eTHOCTH. J[oka3aTh WK ONIPOBEPTHYTh, UTO BCIKOE
METPUYECKOE MPOCTPAHCTBO YAOBJIETBOPSET IEPBOM AKCUOME CYETHOCTH.

3. 3anmaua Ne 40.

7.1.5. Ilpumepnovie 60npocel K IK3amMeHy no OUCUUNIUHE

1. CnocoOsl 3a1anud m1ockoil kpuBoil. KacarenbHas.
2. IlpoctpanctBenHas kpuBas. Penep ®Opene.
3. KpuBusna u kpyuenue kpuBoii. HaTypanbHbie ypaBHeHHUS.
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I'magkas moBepxHoCTh. KacarenbHas IIIOCKOCTh U HOPMAJIb.

[lepBas kBagpaTuyHasi popma MOBEPXHOCTH U €€ POJIb.

Bropas kBaapatuyHas ¢hopma nmoBepxHocTtu. KpuBu3Ha TMHUH HAa TOBEPXHOCTH.

[TonHast u cpeaHsIss KPUBU3HBI ITOBEPXHOCTH.

JepuBarimonsabie (OPMYJIbl TOBEPXHOCTH.

. CumBosnbl Kpucroddens u ux BoIYUCICHHE.

10 MeTtpuueckue npoctpaHcTBa. [Ipumepsr.

11.Tononornyeckue npoctpanctsa. [Ipumepsi.

12.HenpepbiBHBIE 0TOOPaKEHHUS U TOMEOMOP(DU3MBL.

13.KoMmakTHbI€ TOMOJIOTUYECKHE MPOCTPAHCTBA.

14.CBsi3HbIE TONOJIOTMYECKUE MMPOCTPAHCTBA.

15.I'nmankue muorooOpasusi. [Ipumepsr.

16.KacarenpHOE IPOCTPAHCTBO TIIAAKOTO MHOTO00pa3wsl.

17.PumanoBbl MHOTOOOpa3us. [Ipumepsi.

18.Ten3opsl Ha pUMaHOBOM MHOTOOOPA3UH M ONIEPAlliX HaJl HUMHU.

19.KococummeTpruueckre TEH30PHI.

20.I'eone3ndeckrie CBSI3HOCTH HA pPUMAaHOBOM MHOTOOOPA3HH.

21.[TapanienbHblil NEPEHOC BEKTOPHBIX MOJICH.

22.TeH30p KpUBU3HBI.

23. Tuddepennuansubie GOpMBI.

24.BHeliHee npousBeeHue U BHelTHee quddepeHimpoBanue Gopm.

25.Unterpan nuddepennnanbHoil GOpMBI.

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

27.CtemneHb 0TOOpaKeHHUS.

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

29.MHnekc ocoboii Toukn BeKTOpHOTO MMojs. Teopema Ilyankape—benankcona.

©CoNo Ok~

7.1.6. Ilpumepnsie 3a0auu K IK3ameHy no OUCUUNIUHE

Joxazars ¢popmyisl Jle Moprana.

Jloka3aTh CYETHOCTh MHOYKECTBA PALIMOHAIBHBIX YUCEIL.

JIloka3zaTh HECUETHOCTh MHOKECTBA YUCEIl EAUHUYHOTO OTpE3Ka.

Jlokasatb, yTo MaHHas (PYHKITUS SBISETCS METPUKOU.

Jlokasarthb, 4TO JAaHHOE CEMENCTBO MOIMHOXKECTB JAHHOTO MHOXECTBA 00pasyer
TOIOJIOTHIO Ha 3TOM MHOKECTBE.

6. JlokazaTh, 4TO JaHHOE OTOOPAKEHUE SIBIISCTCS] HEMPEPHIBHBIM.

7. JlokazaTp, 4TO JJaHHOE TOMOJIOTHYECKOE MPOCTPAHCTBO SBIISIETCS KOMIAKTHBIM.
8. JlokazaTh, 4TO IaHHOE TOIMOJIOTUYECKOE MPOCTPAHCTBO SIBJISETCS CBSA3HBIM.
9

agbrwnE

t2+1

Haiitu npousBoanyio o t ot Bexrop-Qpynkiuu T (t) = (t —1)i + -3k (7,7.k -

JUHEHHO HE3aBUCHUMBIE, TIOCTOSTHHBIC BEKTOPHI)
10. KakoBo HE0OXOAMMOE M JOCTATOYHOE yCIOBHE, 4TOOBI BeKTop-hyHkuus T (t) umena

IMOCTOSSHHOC HAITPABJICHHUC
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11. KakoBo HE0OXOAMMOE U JOCTATOYHOE YCIOBHE, YTOOBI B HEKOTOPOM HHTEpPBAJIC
|[F(t)| = const

12 .HaiiTu enuHUYHBIE BEKTOPHI KacaTeIhbHOW, TJIIABHOW HOpPMaid W OWHOpPMAId KPHBOU
x =tsint, y=tcost, z=tlI' B Hayaje KOOpUHAT:

I, +1, 2, -+l = L+l

N N

F=

13. Hammcath ypaBHEHMs KacaTeJbHOH IIJIOCKOCTH W HopMainud B Touke M (1, 3, 4)
x-1_ y-3_ z—4j
3 -2)
14. HaiiTu TJ1aBHBIC HAmMpaBICHUS W TJaBHBIE KPUBU3HBI MPSIMOTO TEIUKOHAA X =UCOSV,
y=usinv, z=av.
15.HanmcaTs ypaBHEHHE CONPHUKACAIOIIENCS ITIOCKOCTH KPUBOM X =cos’t, y =sin’t,
z=c0s2t B ¢ POU3BOJIbHO#M TOuKe (4(xcosz — ysint)—3z =cos2t).
16.CocraBuTh ypaBHEHHE KacaTeIbHOU IJIOCKOCTH K TOPY X = (L+5cosu)cosv,

MTOBEPXHOCTH (6X +3y-2z-17=0,

y =(1+5cosu)sinv, z=>5sinu B Touke M(u,v), JUIsi KOTOPO# cOSU :g, cosv:g O<u,v<g,

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

17.HaiiTn moa KakuM yriloM NEPECEeKaroTCsl KpUBBIE U+V =0, u—Vv =0 Ha NpIMOM I'€JINKOUJIE
X=UCosv, y=usinv, Zz=av.

18.Ha noBepxHocTH X =u’+V*, y=u®-v?, Z=UV jaHa To4ka P(u=,v=1). BEIYUCIHUTH
IJIaBHbIE KPUBU3HBI IOBEPXHOCTU B TOUKE P .

1
klz—,kZ:OJ.
[H 2\/% H

7.2. MeToauyecKkue MaTepuajbl, OINpeaessiionmiie MPoueaypy OIEHUBAHUS 3HAHMI,
YMeHHUii, HABBIKOB W (MJHM) ONBITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TAaNbl
¢dopmupoBaHusi KOMIETEHIIMH.

OOt pe3ynbTaT BBIBOJUTCS KaK WHTErpalibHas OIIEHKA, CKIIQJbIBAIOIIAs W3 TEKYILEro
KOHTpoJIs - 50% u mpoMexkyTouHoro KoHTposis — 50 %.

Tekymui KOHTPOJIb M0 JUCLUHUIUIMHE BKIIIOYACT:

- mocelleHue 3auatui - 10 6amios,

- y4acTHhe Ha MPaKTUYECKUX 3aHATHsAX -30 Oasios,

- BBITIOJIHEHKE JIa0OpaTOPHBIX 3aaHuii — 30 6aoB,

- BBITIOJIHEHHE JIOMAITHUX (2yAUTOPHBIX) KOHTPOJIBHBIX paboT - 300asioB.
ITpoMeKyTOUHBIN KOHTPOJIb 10 JUCIUILIMHE BKIKOYACT:

- ycTHBIN omnpoc -50 0asos,

- MMCbMEHHAs KOHTpoJibHas padoTa -50 6amios,

8. IlepeyeHb OCHOBHOW M JONOJHHUTEIHLHOH Y4eOHOW JMTEPaTypbl, HEOOXOAMMOM /1A
OCBOEHUSI JUCIUNINHBI.
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yueObHoe mnocooue/ Wrnartouknna JILA.— DJEKTpOH. TEKCTOBBIE JaHHbIe.— M.:
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HEO0XOAMMBIX /IJIf1 OCBOEHUS TN CIUIJINHBI.

Ne DJIeKTPOHHBIH

Ha3zBanue Conep:xanue
anpec
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Math.ru

www.math.ru

Caift mocBAmEH MaTeMaThke (M MaTeMaTHKaM. JTOT CalT —
JUIS TIKOJBHUKOB, CTYJICHTOB, YYUTEIeH W JUIsi BCEX, KTO
WHTEpECyeTcss MareMaTHKod. TexX, KOro HHTEpecyeT 30Ha
pOCTa COBPEMEHHOW HAYKH MaTEMAaTHKA.

Exponenta.ru

www.exponenta.ru

Crynenram:
- 3allyCTUTh YCTAHOBICHHBIH y Bac MaremaTudeckuil make
BBIOpATh B CITMCKE MPHMEPOB, PEIICHHBIX B CpeJie 3TOTO MaKeTa,
HNOAXOASAIINN U PEIIUTH CBOIO 331ady 110 aHAIOTHUH;

=)

IIpenonaBareasam:

- HICTIONIB30BATh MaTEMaTUUECKUE MAKEThI VI MOAIEPKKH
Kypca JIEKLIUH.

Bcem 3AMHTEPECOBAHHBIM I10Jb30BaTEC/IAM:

1. - MOXHO O03HaKOMHUTBCA C TPHUMEPaMH TNPHUMCHEHHS
MaTeMaTHYECKHUX ITaKETOB B 00pa30BaTEIbHOM IPOLIECCE.
2. — HaiTH [AEMO-BEpCHM HOMYJISIPHBIX MAaTeMaTHYeCKUX
MAKETOB, AJIEKTPOHHBIE KHUTU U CBOOOJHO PaCIpOCTpaHAEMbIE
IIPOTPaMMBI.

MatemaTuka www.mathematics. | y4eOHBIiI MaTepHan Mo pa3iUyYHBIM pas3jieiiaM MaTeMaTHKU —
ru anrebpa, TUIAHUMETPUA, CTepeoMeTpus, (pyHKINHU, TpaduKa H
JpyTHeE.
Poccwuiickoe www.edu.ru (enepanbHbIT 00pa30BaTEIHHBIN TOPTAT: YIPEKICHUS,
o0Opa3oBaHHe. nporpammsl, cranaaptel, BY3sl, Tectel ET'O.
DIeKTPOHHEBIE http://elib.dgu.ru,
KaTaJoru http://edu.icc.dgu.r
Hayunoii u
outmoreku [AI'Y
O61mepoccuiickuii www.mathnet.ru | TTopTas, npeaocTaBiseT pa3IudHbIe BO3MOXHOCTH B TIOMCKE
MaTeMaTHYeCKUN uHpOpMaIUK 0 MaTeMaTHueckoi xu3Hu B Poccun [Mopran
moptai (Math- COJICPIKUT pa3JieiIbl: )KypHAJIbI, BUJICOTEKA, ONOIHMOTEKA,
Net.Ru) MIEPCOHAJINH, OpPTraHU3aI[K, KOHPEPEHITUH.

10. MeToguyeckne yKasaHus I 00y4arOLMXCH M0 OCBOCHUIO IMCIMIIINHBI.

VYyebnas nmporpamma no auddepeHuaibHON TeOMETPUH U TOMOJIOTHH pacipeiesieHa
Mo TeMaM W [0 dYacaM Ha JICKIHUH, TMPAKTHYCCKUE 3aHATHSA; MPETYCMOTPEHA TaKkKe
caMocTosATeNbHasg ydyeOHas paboTta cTyleHTOB. [lo ka0l TemMe mpenoaaBaTesib YKa3bIBaeT
CTyJICHTaM HEOOXOJUMYIO JIUTEpaTypy (YueOHUKH, yueOHbIe MOCOOUs, COOPHHUKU 3adad U
VOPOKHEHHUI), a TaKKe COOTBETCTBYIOIME TeMaM maparpadbl W HOMEpa YIPaKHCHHHA WU
3azay.

CamocrosiTenbHass padoTa CTYJISCHTOB CKIIAJIBIBACTCS W3 PaOOTHI HAJ JICKIHSIMH, C
ydeOHHKaMH, PEIICHUS PEKOMEHIYeMbBIX 3ajad, MOJATOTOBKH K 3alluTe J1a00pPaTOPHBIX
paboT, a TakKe U3 MOJATOTOBKH K KOHTPOJBHBIM pad0oTaM, KOJUTOKBUYMaM H C/Iaue 3a4€TOB U
HK3aMEHOB.

[Ipu pabore ¢ nekuusMU M ydeOHHKaMH O0CO0O€ BHHUMAaHHUE CIEAYeT YIEIHUTh
W3YYCHUIO OCHOBHBIX TIOHSATHUH U OMNpENCICHHM 10 JaHHOMY pa3jieny, a Takxke
OCOOEHHOCTSIM TIPUMEHEHHBIX METOJIOB M TEXHOJOTHH JOKa3aTelbcTBa TeopeM. PereHue
JOCTaTOYHOTO KOJWYECTBA 3a7a4 10 JaHHOW TEeME IOMOXKET TBOPYECKOMY OBJIAJICHHIO
METOJIaMH JIOKa3aTelIbCTBa MAaTEMAaTUUYECKUX YTBEPIKICHUM.

[locne wu3yueHUs KakJOW TEMbl PEKOMEHJIYETCS CaMOCTOSATENbHO BOCIPOU3BECTH
OCHOBHBIE OIpe/eeHus, popMyIUpOBKH U JOKa3zaTelbcTBa TeopeMm. s camornpoBepku
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PEKOMEHYETCSl TaK)KE€ HCIOJIb30BaTh KOHTPOJBHBIE BOMPOCHI, MPUBOJUMBIE B y4EOHHKAX
Mocye KaXXJ0M TEMBI.

OcHoBHas 11€J1b TPAKTUYECKUX 3aHSATUN — MOJATOTOBKA CTYJACHTOB K CAMOCTOSTEIILHON
paboTe HaJ TECOPETUICCKUM MaTEPHATIOM U K PEIICHUIO 33/1a4d U YIIPaKHEHUH.

JNucunmumne  «duddepenimanbias reoMeTpuss M TOIOJOTHS» SBIISIIOTCS OCHOBHOM
0a30i BceX CHENUaIbHBIX AMCIUIUIMH, W3y4aeMbIx OynynuMu OakanaBpamu. Crenuduka
JTUCIMILJIMHS COCTOUT B TOM, UYTO PACCMOTPEHHUE TEOPETUYECKHUX BOMPOCOB 3JE€Ch TECHO
CBSI3aHO C PEIICHUEM MPAKTUYECKUX 3a7ad.

Ha nekmusx ocoOeHHO 00JIBIIOE 3HAYECHHUE UMEET peallh3aliys CICIYIOMNX 3a/1a4:
1) rry0oKO€ OCMBICTTMBAHUE PsI/ia TOHSATHH U TIOJIOKCHHH, BBEJCHHBIX

B TEOPETUYECKOM KYPCE;

2) pacKpbITHE NPUKIATHOTO 3HAUCHUSI TEOPETUUECKUX CBEICHUIA;

3) pa3BUTHE TBOPYECKOTO TMOJAXOJAa K PEHICHUID NPAKTUYECKUX H HEKOTOPBIX
TEOPETUYECKUX BOIIPOCOB;

4) 3akperuieHHE TMOJYYEHHBIX 3HAHUM IyT€M MHOTOKpPAaTHOIO IIPAKTUYECKOTO
WCIIOJIb30BaHUs,

5) nproOpeTeHne MPOYHbIX HABBIKOB TUIIOBBIX PACUETOB;

6) pacmmpeHue Kpyro3opa, pruoOpeTeHre MOJIEe3HbIX CBECHUH, KaCaIOMXC TEXHUYECKUX
JaHHBIX PEAbHBIX 00BEKTOB M KOHKPETHBIX YCIOBHM UX 3KCILTyaTallUH.

Hapsiny ¢ mepedncieHHbIMU BbIlI€ 00pa30BaTENbHBIMU LENSIMH, 3aHATUSA MPECIEAYIOT U
BAJKHBIE 1IEJIM BOCIIUTATEIBHOTO XapaKkTepa, a

MMEHHO:

a) BOCIIMTAaHHE HACTOMYUBOCTH B JIOCTUKEHUU KOHEYHOM LIETH;

0) BOCIIUTaHUE JUCHUIUIMHBI yMa, aKKYPaTHOCTH, JOOPOCOBECTHOTO

OTHOIIICHUS K padoTe;

B) BOCIIUTAHUE KPUTUYECKOTO OTHOILIEHUS K CBOEH JNeATEIbHOCTH,

YMEHUS aHAJTM3UPOBATh CBOIO PabOTy, UCKaTh ONTUMAJIbHBIN yTh pEUICHUS,

HaXOJIUTh CBOU OIIUOKH U YCTPAHSTH HX.

MeTtoauyeckue peKOMEeHAAUu

JIns NOATOTOBKM K NPAKTHUYECKUM 3aHATUSIM HYKHO HM3YYUTh CJIEAYIOIINE
JTUTEPATYPHBIC UCTOYHHKHU:

1. /lyoposun b. A., Hosuxog C. I1., @omenko A. T. CoBpeMeHHas reoMeTpusi: MeTOobI U
npunoxenusi. M.: Hayka, 1986.

2. bopucosuy IO. I'., brusnsaxos H. M., HUspaunesuy A. A., @omenxo T. H. Benenue B
tomoJioruio. M.: Beicmias mikona, 1980.

3. Muwenko A. C., @omenko A. T. Kpatkuit kypc nuddepeHnmraibHoi reOMEeTpuu u
tonoaoruu. M.: ®USMATIIUT, 2004.

Pemate 3amaum v ynpakHCHUS M3 33IaYHUKOB
1. Muwenxo A. C., Conoswves IO. I1., Domenxo A. T. COOpHUK 3a1a4 1O
audepennnanbHoi reoMerpun u Tononoruu. M.: ®USMATIINT, 2004,

JI1st TpOBEPKU OCTATOYHBIX 3HAHUM HCIIOJIB30BaTh TECTHl M BOIIPOCAMMU ISl CAMOIIPOBEPKH
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Jlis MOATOTOBKHM K 3K3aMEHY: MOBTOPHUTH JIEKIIMOHHBIA MaTepual, MpOaHaTIu3UpOBATh
CIHCOK PEKOMEHJIOBAaHHOW JIUTEPATyphbl, PEUINTh CAMOCTOSITEIBHO 33/aud M MPUMEPHI U3
yuebHoro nocooust Muwenxo A. C., Conosves F0O. I1., @omenxo A. T. CO0pHUK 3a4a4 MO
auddepennranbHol reoMmetpun u Tonosioruu. M.: ®U3MATIINUT, 2004.

11. Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTMi, UCHOJIb3yeMbIX NMPH OCYHIECTBJIEHUHU
0o0pa3oBaTeJIbHOI0 TMpolecca MO JAUCHUIUIMHE, BKJIKYAs MNepeYyeHb MPOrpPaMMHOIO
o0ecnieyennsi 1 ”HPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[Tpu ocyiecTBIEHUH 00pa30BaTEILHOIO Ipoliecca mo AuddepeHInaIbHON TeOMETPUN
Y TOIIOJIOTHH PEKOMEHIYIOTCS KOMITBIOTEPHBIC TEXHOJIOTHH, OCHOBAaHHBIC Ha OIEPAIlMOHHBIX
cuctemax Windows, Ubuntu, Linux, npuxmamgaeie mnporpammbl Mathcad, Matlab,
Mathematica, a Takxke calTel 00pa30BaTEIbHBIX YUPSKICHHA U  KYPHAJIOB,
UH(GOPMAITMOHHO-CIPABOYHBIC CHCTEMBI, SJICKTPOHHBIC YICOHUKH.
[Tpu npoBeAcHUH 3aHATHH PEKOMEHIYETCS MCIOJIb30BaTh KOMITBIOTEPBI, MYJIbTUMEIUHHBIC
MPOSKTOPHI, HHTEPAKTHUBHBIC SKPaHBHI.

12. Onucanue MaTepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON ISl OCYHIeCTBJICHUS
00pa30BaTeJbHOI0 NMPoLecca Mo AUCHHUIIINHE.

YHuBepcutet 00J1a/1aeT 10CTaTOYHOW 02301 ayTUTOPUIA JJIs1 TPOBEJACHUS BCEX BUIOB
3aHATUH, IPEYCMOTPEHHBIX 00pa30BaTEILHON MIPOTPAMMOM TUCITUILUIMHBI MAaTEMaTUUECKU
ananu3. Kpome Toro, Ha dakynprere 4 KOMIBIOTEPHBIX Kilacca M 4 yuyeOHBIX Kjlacca,
OCHAIIIEHHBIX KOMIIBIOTEPaAMHU C COOTBETCTBYIOIIUM ITPOTPAMMHBEIM 00ECIICYCHUEM U
MYJIBTHMEIRA-TIPOCKTOPAMH.

B yauBepcuTeTe nmeeTcs He0OXOMMBIN KOMITIEKT JTUIIEH3HOHHOTO TTPOTrPaMMHOTO
oOecreueHus.
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